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Explanatory  Note 

This  index  follows,  generally,  the 
methods  adopted,  and  more  fully  ex- 
plained, with  the  index  for  Volume  71. 
An  asterisk  (*)  indicates  an  illustrated 
article  and  (n),  (ns),  note,  notes.  As 
such  are  designated  the  articles  under 
"Appliances  and  Materials"  and  some  of 
the  briefer  ones  under  "News  of  the 
Engineering  World,"  although  in  large 
type.  Letters  are  not  distinctively  speci- 
fied, nor  are  editorials  usually.  An 
editorial  referring  to  an  article  may  be 
indexed  by  appending  the  page  number. 


Following  is  a  list  of  the  pages  in- 
cluded in  the  several  numbers  of  this 
volume,  by  date: 

July     1  pages  1-48 

8   "  49-96 

15   "  97-144 

22   "  145-192 

29   "  193-240 

Aug.     5   "  241-288 

12   "  289-336 

19   "  337-384 

26   "  385-432 

Sept.    2   "  433-480 

9   "  481-528 

16   "  529-576 

23   "  577-624 

30   "  625-672 

Oct.      7   "  673-720 

14   "  721-768 

21   "  769-816 

28   "  817-864 

Nov.     4   "  865-912 

11   "  913-960 

18   "  961-1008 

25   "  1009-1056 

Dec.      2   "  1057-1104 

9   "  1105-1152 

16   "  1153-1200 

23   "  1201-1248 

30   "  1249-1296 

A 

Page 

Abbott,  F.  W. — Pile  tests  in  beach..  *28 
Aberdeen,     Wash. — Laborer's  wage 
and    city    engineer's   salary  1090, 
Reservoir  lining  *1034,  Cracks  in 

it  (ns)1054,  1101 

Abington,  Mass. — Park  bridge   *97 

ACCIDENTS 

See  also  "Fire,"  "Flood,"  "Storm," 
Earthquake,"  "Earthslides." 
— Balto.  G.  &  E.  Co.  accident  reduc- 
tion  (n)622 

— Bridge,  Bowstring,  across  Nave- 
sink  River,  Redbank,  N.  J.,  fails. 

Bridgebuilder   *784 

— Bridge,  Concrete,  Herkimer,  N.  T., 
damaged  by  slip  of  approach  em- 
bankment.   Clark  *771 

— Bridge,  Howe,  of  unstiffened  tim- 
ber,    Knight's    Landing,  Calif.— 

Failure   *222 

— Bridge,  Nashville,  Chat.  &  St.  Louis 
Ry.,  wrecked  by  derailment.  ..  (n)1293 
J      — Bridge.   Second-hand,   falls,  Aber- 

l_       deen,  Wash  (n)333 

— Bridge,  Steel-truss,  collapse.  Spo- 

n\       £ane  1283,  1289,  (n)1245 

}    —Bucket-fall  fatalitv,  P.  S.  Elec.  Co., 
—       x>  .  (n)71S 

— Building,  Pierce,  Oswego — Roof 
truss  overturning  causes  collapse 

°f  roof  »1005 

— Building  wall,  Cage-construction, 

cracks,  Pittsburgh  (n)944 

—Cave,  Mine,  under  Erie  tracks.  .  (n)238 
— Cham  breaks,  Crucible  Steel  plant, 
„    ,      ,  (n)142 

—Coal  hole,  Horse  in  (n)*848 

—Concrete  failures,  About  this  time 

look   out   for   802 

— Concreting-chute    collapse.  Wil- 


liams 


(n)*464 


—Dam,  Concrete,  blowout,  Cayuga  & 

oeneca  canal  •  *570 

—Derrick  failure,  Chicago  bridge  (n)*5J  1 
—Elevators,  Seven  hydraulic,  quit  in 
Bowling     Green     Bldg.,     N.  Y., 
™     ,    .  (ns)524,  '*574 

—Explosion,  Asphxiating-tank  (n)23 

—Gasoline  explosion,  Ardmore,  Okla., 

"~§asoline  tank-car  explosion,  N.  t!^  '° 

H.  &  H   (n)478 

Tji"    elevator    explosion,"  West 

iN-  *  (n)189 


ACCIDENTS— Continued 

— Grain  elevator  settlement,  Trans- 
cona   1189 

— Grain  elevator  tilted,  Starbuck, 
Man  (n)910 

— Hotel  dining-room  floor,  Rocka- 
way   (n)286 

— Industrial  accident  statistics.  Hoff- 
man  (n)583 

— Louisville,  Kv. — Old  wall  used  as 
coffer-dam  fails  *764 

— Motor  vehicles,  Los  Angeles  757, 
Is  jitney  responsible?  (n)948 

— Panama  crane  failure  83,  86 

— Piledriving  destroys  tunnel,  Cleve- 
land  *404 

— Pumping-station  explosion,  Man- 
chester,  Mass  (n)1101 

—  Railways.      (See   also   other  sub- 
entries  such  as  "Bridge"): 
A.,  T.  &  S.  F.  bridge  collapse,  Ariz., 

(n)478 

Caledonian  Rv.  collision  (n)45 

Cent.  R.R.  of  N.  J.  collision  (n)1006 

Ches.    &    Ohio — Pinnacle  tunnel, 

Va.,  wreck  by  broken  rail  (n)524 

Chi.,  B.  &  Q.  drawbridge  accident, 

Quincy  (n)1245 

Chi.,  M.  &  St.  P.  accident  at  Oak- 
wood,  Wis. — Built-up  car  wheels 
declared  inadequate  *11,  Train 
goes  through  trestle  weakened  by 

blow,  Ranier,  Wash  *380,  (n)142 

Chi.,  R.  I.  &  Pac.  collision,  Aga- 

wam,   Okla  (n)910 

Derailments  chief  causes  of  acci- 
dents— I.  C.  C.  report  1235 

Erie   track    settlement   into  mine 

cave   (n)238 

Germany,  Railway  accidents  in.(n)871 
Internatl.    Ry.,    Ont.,  electric-car 

derailment  (ns)142,  238 

Mex.  Ry. — Maltrata  accident .  1052,  1090 
N.  T.  subway  timbering  collapses, 
*657,  »662,  Lavis  666,  Seward  758, 
G.  S.  853,  Safety  recommendations, 

etc  716,  755,  762.  814,  909 

Phil.  &  Reading — Tunnel  workmen 

killed,  Phoenixville .  . .  (n)718 

So.  Pac.  snowsleds  burned  (n)910 

Trestle,  Underpinning.  Hewitt ...  *220 
Western  Md.  Ry.  collision .  (ns)46,  *187 

— Reservoir,  Covered,  wall  slides  out, 
Portsmouth,  O  (n)766 

— Retaining-wall  failure  that  was 
not  a  failure,  111.  Bldg.,  Cham- 
paign.    Smith  1229 

— Roof  slab,  Failure  of  17-year-old 
concrete,  Gratiot  School,  St.  Louis.  (n)92 

— Septic-tank  explosion,  Pasadena..  802 

— Sewage-pumping  station  wrecked 
by  explosion,   Batavia,  N.  T.  658, 

(ns)622,  670 

— Sewer  breaks,  Council  Bluffs.  ...  (n)46 

— Sewer  gas  studies,  Explosive   955 

— Sewer  tunnel  cave-in,  Brooklyn .  fn)  478 
— Steamer  "Eastland's"  capsizing  225, 

273,   373,   467,   *516,  (n)238 
— Storm  sewer  bursts,  Baltimore.  .  (n)524 
— Street    subsurface    failures,  Sur- 
face warnings  of — N.  Y.  Cy.  exam- 
ples.   Klotz   831 

— Tower,  Construction,  blown  down, 

Minneapolis  (n)958 

— Tunnel  blowout,  East  Riv.,  N.  Y.(n)1149 

— Water  main  break,  N.  Y.  Cy   831 

— Water  main  bursts,  Newton,  Mass., 

(n)958 

— -Water  main,  67  breaks  in  cast- 
iron,   Phila.     Davis  *244 

— Water  tank,  Municipal,  Canora, 
Sask.,  bursts  under  air  pressure. 
Chipman   *860 

— Wireless  tower  wrecked,  Tufts... *668 

Accounting,  Ohio  highway-mainte- 
nance  *1277 

Accounting  problem,  Municipal.  Guy- 
ton   (n)1287 

Acre,  Table  for  reducing  decimals  of. 
to  sq.ft.    Eiffert  702.    Errata.  .  (n)1280 

Acre,  Table  for  reducing  sq.ft.  to 
decimals  of.  Sperow  363,  Errata. 
Peters  (n)565,  Andrews  (n)512, 
Lawrence   (n)656 

Activated  sludge,  Brooklyn.  Baker, 
167,  Fort  »214 

Activated  sludge,  Chi.  packing 
houses   (ns)1101,  1148 

Activated  sludge,  Cleveland ..  167,  (n)571 

Activated  sludge  in  America.  Baker, 
*164,  Houston,  Tex.  ..*170,  (ns)185,  717 

Activated  sludge.  Milwaukee.  Hat- 
ton  »134,  667,  Baker  *165,  Fuller.. 1146 

Activated  sludge  query.    Wilkinson.  948 
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Activated  sludge  tanks,  Choosing  air 

compressors   for.     Nordell  *904 

Activated    sludge,    Urbana.  Baker, 

166,  Bartow,  Mohlman  1096 

Adding  machines,  Multiplying  large 

numbers  on.    Hardman   703 

Aeration,  Sewage.     See  "Sewers." 
Aerodynamic    experiments   in   M.  I. 

T.  tunnel  *1129 

Africa,  Roofs  and  floors  in  (n)620 

Aguirre,  F.  M.    Havana  records  *830 

Air  brake  system — Pittsburgh  Co.'s 

Schneider  "no-kicker"  attachment, 

(n)336 

Air  brake  testing,  Birmingham  *1127 

Air,  Compressed,  movement,  Cairo 
sewerage   *545 

Air,  Compressed,  tunnel  ventilation, 
Origin  of.     Pierce  1139 

Air  compressor,  Chi.  portable,  used 
by  Drilling  Contracting  Co.  on 
Barge  Canal  (n)*992 

Air  compressor.  Oil-engine,  Chi. 
Pneu.  Tool  Co.'s  (n)*144 

Air  compressor  valve,  Thin-plate. 
Chi.  Pneu.  Tool  Co.'s  "Simplate"  (n)*720 

Air  compressors  for  activated-sludge 
tanks,  Choosing.     Nordell..'  *904 

Air    compressors,     Ingersoll-Rand  bal- 
anced piston  valve  for  (n)1199 

Air  compressors,  Rotary,  De  Laval, 

(n)*m 

Air  drill.     See  "Drill." 

Air  duct,  Canvas,  in  tunneling   177 

Air  for  construction  power   967 

Air    lifts.    Pumping    Astoria  tunnel 

with   *736 

Air  riveter,  Largest,  Hanna  *1152 

Akron,    O. — Ornamental    bridge  of 

slag  concrete  *769 

Alabama  Power  Co.'s  towers  *160 

Alaska  bridge  snow  load  (n)*416 

Alaska,  Constructing  70-mile  water 

conduit  in.     Hall   223 

Alaska  Rys.  progress  *43,  Surveys 
(n)93.  Station  contracts  (n)93. 
"Anchorage"  town-lot  sale  (n)  238. 
Timber  reserved  for  structures 
(ns)142,  299,  Applications  for  em- 
ployment  (n)1293 

Albany,  N.  Y. — Sewage  disposal.  Gre- 
gory *692,  Bids  for  sewage  pumps 

and  grit  chamber   (n)476 

Alberta,   Southern,   irrigation   382 

Alleys  in  city  plan.    Ball   871 

Alliance,  O. — Water-wks.  appraisal..  419 
Allison,  L.  W.  R.  Concrete  lighting 

standards   *1080 

Alloys,  New  iron-cobalt.    Yensen....  897 

Alloy,  Non-corrosive  iron  (n)336 

Alloys,      Carbon-free,  Goldschmidt 

Thermit  Co.'s.    Browne   636 

Alloys,    Copper,    Cracking.  Jonson 

69,  572,  805 

Alum,  Effect  of,  on  pipe  1245 

Aluminum  works,  Southern,  Sale  of, 

(n)957 

American  Asso.  Engineers  568,  1196 

American  Asso.  Port  Authorities....  829 

American  Bridge  Co.'s  towers.  *161 

American  Chemical  Society  1096 

American  Elec.  Ry.  Asso.  *77,  *750, 
(n)    800,    San    Francisco  meeting 

808.  *846,  859,  943 
American    Gas  &    Elec.    Co.  plant, 

Pittsburgh   district  1244 

American  Highway  Asso   661,  1281 

American     Inst.     Elec.  Engineers, 

90,  *159,  *314,  661 
American  Public  Health  Asso.  .  .  .566,  591 
American  Ry.  Bridge  &  Bldg.  Engi- 
neers' convention    858 

American  Ry.  Engineering  Asso.  .362.  949 
American  Soc.  Civil  Engineers — 
Military  training  131,  Admission 
rules  in  476,  San  Francisco  branch 
paper  *223.  Action  on  engineers' 
licenses,  659.  661,  San  Francisco 
meeting  report  661.  Report  on  com- 
pensation 563.  Officers  from  N.  Y. 
Cy.  851,  Temperature  changes  in 
concrete  923,  Southern  Calif,  rain- 
fall records   (n)948 

American  Soc.  Mechanical  Engineers 
— Buffalo  meeting  42.  67,  San  Fran- 
cisco meeting  661,  Annual  meeting 
•1193,  1195.  Locomotives  for  sharp 
curves  1290,  Boiler-code  adoption 

(n)1165 

American     Soc.     Municipal  Impvts. 

meeting  809,  810.  899.  902,  996 

American    Soc.    Testing    Materials — 

meeting,   papers,   etc.   36,   84.  138. 

171.  182,  276.  (n)*240 
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American  Water-Wks.  Asso  1244 

Anchor    bolts,     "Cinch"  expansion, 

Natl.  Lead  Co.'s  (n)*288 

Andrews,  H.  Survey  traverses ...  268,  940 
Aneroid    barometer.  Reconnaissance 

surveying  with  single.    Palmer ..  *1181 

Aneroid  barometer,  Taylor  (n)1200 

Angular  deflections  in   decimals  of 

feet  1087 

AQUEDUCTS 

See  also  "Pipe"  and  "Water"  topics. 
— Brooks  concrete  aqueduct  of  Can. 
Pac.    Ry.,  Hydrostatic-catenary 

flume  on.    Muckleston   *58 

— Catskill: 

Bronze  troubles  69,  572,  Miller   805 

Bypass  around  leaky  Moodna  tun- 
nel.   Hirschberg   *1108 

Concrete  tests.    Montgomery  *1178 

Hill  View  reservoir  embankment. 
Tidd 

Kensico  dam  architecture.  Flinn, 

*433,  465 

N.  E.  Water-Wks.  Asso.  papers... 566 

Statistics  of  mileage,  etc  (n)416 

— Irrigation  canal,  Concrete  storm- 
water  aqueducts  over,  Calif.  Mar- 
pie   (n)*178 

— Los  Angeles — Flume  without  side 
braces.  Heinly  *172,  Outlet  cas- 
cades.    Heinly    *455,  Irrigation 

by  aqueduct  water   1053 

— Roman  aqueduct  Tarragona,  Spain. 

Rippey    *51 

— Winnipeg  aqueduct,  Dredging  for 
*942,  Sand-puddle  foundation 
*1083,  Portable  concreting  plants 
(n)1088,  Dragline  (n) *1232,  Trav- 
eler   for    moving    forms  *1276, 

Sorting  aggregate.   Sauer  1284 

Arch — Bridge  designs,  Popolopen 
Creek,  Hudson  Highlands  *856, 
Concrete  too  costly.  Concrete  En- 
gineer 901,  Another  Con.  Eng.  1045, 

Normanskill    viaduct.    Yates  *1286 

Arch  bridge,  Minneapolis  concrete .. *1268 
Arch,    Concrete,    elevated  railway, 

Queens  Boul.,  N.  Y  *913   945,  (n)996 

Arch,   Concrete,   replacing  water- 
main  bridge.  Wash.,  D.  C  *1153 

Arch,  Detroit-Superior  steel,  Cleve- 
land *283,  *366,  *813,  (n)766, 
Handling  steel  centers  of  concrete 
arches  *462,  Earth-backed  abut- 
ments   for    concrete    arches  *786, 

Sawmill  for  forms   *986 

Arch,    Hell    Gate    bridge    *236,  706, 

♦70S  (n)*560 
Arch   trusses,   3-hinged,   of  Chicago 

municipal  pier   *197 

Arch,  38-ft.  cobblestone,  raised  and 

moved,  Los  Angeles   *1178 

Archangel,  Russia — Activities    936 

Arches,  Concrete,  of  Brooklyn-Brigh- 
ton viaduct,  Cleveland  *483,  515 

Arches,  High  concrete,  Akron  bridge. *769 

Architects  have  a  monopoly  1187 

Architects'  license  law,  Mich.  1187, 

Higgins   1192 

Architecture.  See  "Buildings," 
"Dams,"  "Concrete,"  etc. 

Argentina  railway  mileage   (n)301 

Army.    See  "War." 

Arnold,  B.  J.    Utility  valuation   859 

Arrowrock  dam  log-handling  equip- 
ment. Paul  *200,  225,  Dam  dedi- 
cated  *717,   Concrete  temperature 

experiments    923 

Art  in  water-works  design   465 

Asbestos  products   "Papco"  pressed, 

(n)96 

Ash-dumping  dock,   N.   Y  *956 

Asphalt.  See  also  "Pavements," 
"Streets,"  "Roads." 

Asphalt  in  Philippines  (n)294 

Asphalt  roof,  Steel-reinforced,  Bos- 
ton reservoir   1264 

Asphalt    specifications     Open,  Kan. 

Cy.    Mandigo   '  *64  2 

Associated  Pipe  Line  Co  *1068 

Astoria  tunnel  flooding  and  recov- 
ery.   Carpenter  *673,  705.  *736 

Athletic  fields,  etc.     See  "Baseball," 
"Stadium."    "Motor   vehicles"  and 
proper  names. 
Atlanta.    Ga. — Concrete    cotton  ter- 
minals    and     warehouses  *1190. 

(ns)1087,  1135,  *1280 
Atwood-Davis  Sand  Co.'s  shovels .. *1 278 

Auger,  Soil-sampling.    Shaw  *1228 

Austin  dam.    Justin.  Tavlor    182 

Australia — Steel  plant  Cn)  256,  Rail- 
way  gage    (n)265,   Cement  trade. 

(n)475 

Australian  Transcontinental  Ry...fn)448 

Automobile.     See   "Motor  vehicles." 

Ayer.  F.  E.  CoSperative  engineer- 
ing schools   1059 

Azimuth  by  simple  method.  Mac- 
donald   *799 


Babbitt,  R.  P.   Galveston  storm.  *427  472 
Backfilling   and    pipe-handling  ma- 
chine, Waterloo   (n)96 
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Backfilling  river  wall,  Cedar  Rapids, 

•1133 

Bags,  Paper  vs.  cloth,  for  lime. 
Kessinger   (n)468 

Baird,  H.  C.  Perry  Memorial  col- 
umn cap   *154 

Baker,  M.  N.    Activated  sludge  *164, 

(ns)185,  717 

Balcony,  Chi.  River  warehouse  *817 

Baldwin,  E.  H.    Elephant  Butte  dam, 

*645,  *696 

Ball,  C.  E.    Alley  problem   871 

Ball  park,  Natl.  League  Boston  371, 
*374,  Seats  (n)*511 

BALTIMORE,  MD. 

— Accident  reduction,  G.  &  E.  Co..(n)622 

—Activated  sludge    164 

—  Chief  Engineer   (n)812 

— Coal-shipping  pier,  B.  &  O  (n)743 

— Drain  concrete  set  retarded   847 

— Mortar  beds  for  block  pavements. 

Compton    276 

— Sewage  works  addition  *278 

— Sewer  cleaning  scow  (n)178 

— Storm  sewer  bursts  (n)524 

Barber,  C.  W.  Pavement-crown  dia- 
gram *509,  Errata  (n)853,  Syracuse 

practice   (n)1039 

Barges,  Miss.  Riv.,  with  deck  gan- 
tries   668 

Barges,  Unloading  river,  By  series 

of  chutes   *1228 

Barlow,  J.  Q.    Treated  ties  1093 

Barnett,  A.  G.,  Jr.  Survey  yarn  1209 

Barometer,  Aneroid,  Reconnaissance 

surveying  with.    Palmer  *1181 

Borometer,  Weather-forecasting  an- 
eroid —  Taylor     "Cyclo  Stormo- 

graph"   (n)1200 

Bartholomew,  H.  Newark  street- 
traffic  growth   *538 

Bartow,  E.    Activated  sludge  1096 

Baseball    park,    Boston    371,  *374, 

(n)*511 

Bayles,    G.   H.    Engineers'  military 

training    131 

Beach  protection.     See  "Coast,"  etc. 
Beam.    See  "Girder,"  "Plate  girder," 
"I-beans,"  "Structural,"  "Stresses," 
"Testing,"  etc. 

Beds    Camp,  Acme  (n)192 

Belt  coupling,  New,  Stewart ....  (n)  *1296 
Benchmarks,  Precise-level,  N.  Y.  Cy. 

Koop   *222 

Eenham,  W.  L.    Public  speaking  131, 

How  engineers  earn  fees   372 

Benjamin,  J.  M.   Lighting  fuses   80  4 

Bennett,  R.  Design  of  shore-protec- 
tion works   *98,  130 

Benton,  J.  R.    Smooth  roads  1188 

Benzol  from  coal  gas  (n)1054 

Berger  surveying  instruments  *198 

Bidder's  case,  Delayed   562 

Bilby's   hydrographlc  signals   *27 

Bilger,  H.  E.    111.  highways  74,  *584 

Bill  receipting  and  clipping  machine, 

Water-works  (inq.)  Ackerman .  .  (n)  420 
Binder  course  in  asphalt  pavements, 

The.    Klotz    3 

Bingham,  F.  N.    Asphalt  repairs ....  *314 

Binghamton  Engineering  Soc   12 

Birmingham,  Ala.  —  Freight  yard 
*1126,  Brick  and  concrete  hillside 

pavements   *1164 

Bitumens,  Deterioration  of.  Church, 

Weiss    67 

Black  Riv.  bridge  rebuilding.  Smith, 

•1046 

Blaekmer's,  A.  E.,  water-wks.  prac- 
tice  *1163,  (n)*944 

Blair,  W.  P.  Sand  vs.  mortar  beds 
for   brick   pavements   903 

BLASTING 

See  also  "Drill." 
— B.  C.  Copper  Co.'s  large  blast.  ...  (n)93 

— Cap  crimper,  Du  Pont  (n)*480 

— Concrete     pillars     under  water, 

Smooth-break  blasting  of  (n)608 

— Detonators,   Du   Pont   delay  elec- 
tric  (n)*528 

— Ditching  by  dynamite — Cost ....  (n)  898 
— -Drainage,  Dynamite  for,  Phila .  .  ( n)  848 

— Explosives  production,  U.  S  (n)525 

—Facing  off  cliff,  N.  Y.  Cy  (n)*368 

— N.  Y.  subway  accident  *657,  *662, 

716,  755,  758,  762,  814.  853,  909 
— Piles,  Loosening  ground  for.  James 
558,  How  to  light  fuse.  Martin 
707,  Lighting  with  hot  iron. 
Nvreen,  Benjamin  804,  Sharkey 
1091,  Lighting  with  fuse.  Cain 
•1285,  With  hardwood.  Grundel 

1285,  Cope's  method  (n)800 

— Pocket     blasting     machine  Du 

Pont   (n)*432 

— Powder-house  distances,  Safe.  Bu- 
reau of  Mines    754 

— Quarry  blast,  75,000-ton  (n)1136 

— Rock,    Dobying    subaqueous,  Fla. 

(n)944 

— Rock      excavation,  Subaqueous. 

Phelps   »968.  *1020,  *1062 

— Slide.  Stopping,  with  explosives..  *24 
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Boardman,  H.  P.     Nev.  earthquake, 

*1222,  1233 

Boat.  See  also  "Scow,"  "Ferry," 
"Submarine,"  "Torpedo,"  "Steam- 
er." 

Boat — Oil-burning      tug  "Mexpet," 

(n)1051 

Boats — Drill    barges.     Phelps  *968, 

*1020,  *1062 
Boats — Miss.  Riv.  barges  with  deck 

gantries    668 

Boats,  Unloading  river,  by  series  of 

chutes   i.  .  .  *1228 

Boiler  code  adoption,  A.  S.  M.  E..(n)1165 
Boiler    firebox,    Grateless  Furnace 

Co.'s   (n)*768 

Boiler    house,    Public    Service  Elec. 

Co.'s   *1113,  *1260,  (n)940 

Boiler,  Tractor  hauls  big   (n)*754 

Bolt,  Hot,  on  bridge.    Justus  *1285 

Bond.    See  also  "Finance." 

Bond  issue,  N.  Y.  Barge  Canal  706, 

910,  (n)958 

Bond  issue,  N.  Y.  Cy   130 

Bond  issues  desirable,  Series — N.  Y. 

Constitution    227 

Bonds,   Cincinnati,   Vote   on  (n)958 

Bonds,  Cleveland  voting  on  910,  945, 

(n)862 

Bonner,  J.  H.    Logging  surveys  132, 

*324 

Bonus  system  tunnel  driving.  Mc- 
Farland   40fi,  418 

Boring  for  depth  of  railway  fills  over 
marshes   (n)754 

Boring  under-water  holes  in  piles, 
Machine  for,  Chicago   *315 

Borings,  Deepest,  in  world  (n)82 

BOSTON,  MASS. 

— Cambridge    subway    contract  466, 

Musson    759 

— Harbor-work  activity ....  956,  (n)1006 
— Natl.  League  ball  park  371,  *374, 

(n)*511 

— Rainfall.  Heavy   (ns)142,  286 

— Reservoir      roof,  Reinforced-as- 

phalt   1264 

— Reservoir  stripping.     Stearns  *302 

— Sewer  flooding,  Automatic  pumps 

prevent.    Dorr  1155 

— Tunnel    ventilation,    East  Boston. 

(n)1006 

— Unprofitable  street-car  traffic....  8  J 
— Water  main  through  storm  sewer, 

(n)*512 

Boulevards,   San   Francisco.  Owens, 

*498,  *571 
Bowie    C.  P.    Burned  oil  tank  *976, 

Pumping  crude  oil   *1068 

Bowl  and  slips  for  recovering  tools, 

*451 

Bracket,  Dexter,  Death  of  *477,  Me- 
morial   prize   (n)1101 

Brady,  N.  J.  Table  of  feet  in  deci- 
mals of  mile   1279 

Brake,    Hoisting-engine  automatic, 

Dake   (n)*1200 

Brazil,  Coal  consumption  in  (n)403 

Brazil,  Making  cement  in   (n)491 

Breakwater  extensions.  Chicago ....  *740 
Breed,  C.  B.     Track  elevation,  Lynn 
*533,  New  Eng.   sand  and  gravel 

plant   »1204 

Breed,  H.  E.    Storm  King  Highway ..  *721 

Brick  and  tile  production  (n)1220 

Brick  handling  with  gravity  roller 

conveyors.      Conant  *834 

Brick   pavement.     See  "Pavements" 

and  cross-references  from  it. 
Brick    pier    load    tests,    Bureau  of 

standards.     Griffith,   Bragg  *242 

Brick  test  A.  S.  T.  M   41 

Brick  tests.  Flat  or  adjustable  bear- 
ings in.    Baker,  Suss  (n)933 

Brick,  "Vitrified."  Orton  171,  Mar- 
burg   276 

Brick,   Wheelbarrow  for,  Aberthaw 

Const.  Co.'s.     Conant  *701 

Bricks,  Heat-insulation.  Armstrong 
Cork  Co.'s  "Nonpareil"  (n)240 

BRIDGES 

See    also    "Viaduct,"  "Accidents," 
"Flood." 

— Abington,  Mass. — Light  ornamental 

park  bridge    *97 

— Akron  ornamental  bridge  of  slag 

concrete — High  arches  *769 

— Black  Riv.  bridge  of  Wheeling  & 
L.  E. — Rebuilding  piers  and 
abutments.     Smith   *1046 

— Bost.  &  Me.  bridge,  Hudson  River, 
near  Mechanicsville — Piecemeal 
erection;  two-story  falsework. 
Lemcke   "1057 

— Can.  Pac.  240-ft.  plate-girder 
swing -bridge  over  Lachine 
canal   (n)*898 

— Chattanooga      bridge  falsework 

swept  away  by  flood  1291 

— Ches.  &  O.  Northern  long-span 
continuous-truss  bridge  over 
Ohio  at  Sciotoville  »64,  Sinking 
cylinder  pier  by  open  dredging 
*1274,  Little  Scioto  viaduct 
work.    Watters   *1131 
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BRIDGES — Continued 

— Chicago,  Jackson  St.  bascule- 
bridge  progress  *186,  Derrick 
failure   (n)*511 

■ — Chicago,  Lake  St.  double-deck  bas- 
cule bridge.  Young  *876,  Sub- 
structure. Young  *934,  Work 
progress   *  12 6  7 

— Chi.,  Burlington  &  Q. — Ohio  Riv. 
bridge,  Metropolis,  111. — Largest 
plain  truss  ever  built;  silicon 
steel  used;  loading  *230,  Platte 
Riv.  bridge  near  Ashland,  Neb., 
Rebuilding — Plate  girders;  using 
old  ones;  piers;  foundations; 
caissons.     Merriam   *728 

— Cleveland — Brooklyn-Brighton  via- 
duct fast  concreting  *481,  515 

— Cleveland- — Clark  Ave.  steel  via- 
duct— Railing  (n)320.  Piledriv- 
ing  destroys  tunnel  *404 

— Cleveland — Detroit-Superior  via- 
duct steel  arch  *283,  *366,  *813, 
(n)766,  Handling  steel  centers 
for  concrete  arches  *462,  Meas- 
uring cement  and  water  509, 
Soil-bearing  test  *651,  Earth- 
backed  abutments  for  concrete 
arches  *786,  Sawmill  for  forms 
•986,  Concrete  tests  (n)320 

■ — Concrete    slab    bridges,  Casting, 

P.  R.R.    Schruffer  *125 

— Concrete  viaduct.  Ornamental  and 
cheap,  Canon  Cy.,  Colo.  Hard- 
man   *241 

— Concreting  arches  between  I-beams 
for  highway  -  bridge  floors  — 
Whited's  method,  Penn. ;  Ben- 
nett's,  Conn  (n)*30 

— Coshocton,  O.,  Rebuilding  Penn. 
Lines'  Muskingum  bridge  near; 
sliding  laterally  into  place  *105 

— Creosoting  and  stringer  strength, 

(n)898 

— Del.,  Lack.  &  West,  bridge,  Buf- 
falo— Deep  piers  sunk  without 
air  *70,  (n)263 

— Flood    wrecks    masonry  bridges, 

Chatauqua  Co.,  N.  Y.    Acheson .  .  *546 

■ — Harlem  River,  N.  Y.,  swingbridge 

floated  into  place  *429,  *437 

— Harrisburg — Rounded  pier  nosings 
of  Cumberland  Val.  bridge 
(n)704,  Tie-rods  in  tubes.  ...  (n)  1087 

• — Herkimer,  N.  Y.,  concrete  bridge 
damaged  by  slip  of  approach 
embankment.    Clark   *771 

— Howe  bridge  of  unstiffened  tim- 
ber, Knight's  Landing,  Calif. — 
Failure   *222 

— Hudson  Highlands,  Steel  -  arch- 
highway  bridge  over  Popolopen 
Creek,  Palisades  Interstate  Park; 
various  designs  submitted  *856, 
Concrete  arch  too  costly.  Con- 
crete Engineer  901,  Another  Con. 
Eng.  1045,  Normanskill  viaduct. 
Yates   *1286 

— 111.  highway-bridge  shopwork  in- 
spection  (n)S60 

— Indianapolis,  Construction  of  Wash. 

St.  concrete  arch  bridge  *1142 

— Jacksonville,    Fla.,    bridge  work, 

(n)416 

— Kan.  Cy.  So.  bridge  in  flood   *45 

■ — Louisville  &  Portland  canal, 
Strauss    lever-lift    bridge  over, 

*123,  (ns)277,  420 

— Luten  concrete  patents  decision 
1054,  1089,  *1094,  1138,  Camp, 
Eddy   1236 

— Lynn  track-elevation  —  Concrete- 
masked  steel  bridges;  open-deck 
bridges  with  solid  floors  *536 

— Mattoon,    111.  —  Concrete  bridges 

over  depressed  tracks  *110 

— Memphis  bridge  falsework  washed 

out  by  flood  1291 

— Mex.  Ry.,  Double  bridge  on  *101S 

— Minneapolis  bridge  over  Miss., 
2,223-ft.  concrete-arch  built  on 
reverse  curve.    Richter  *1268 

—Miss.  Riv.  bridge,  Keokuk  recon- 
struction  *260 

— N.  Y.  Cy — Hell  Gate  bridge  prog- 
ress *236,  706,  *708,  Ward's  Isl. 
backstay  anchorage  (n)*560 

— N.  Y.  Cy. — Queensboro  Bridge  pav- 
ing problems   *396 

— N.  Y.,  N.  H.  &  H.  to  build  Thames 

Riv.  bridge,  New  London  1053 

— N.  Y.  St.  Barge  Canal — Erecting 
new  trusses  on  bridge  and  dam, 
Rotterdam  Junction.  Browne 
*173,  Winter  drilling   *266 

—Nickel  Plate,  Chi. — Steel  skew 
bridge  with  long  plate  girders 
*890,  *1105,  Errata  (n)1287 

—Paint,  Good,  Carmi,  111.  515,  New- 
buryport,  Mass.  Sanborn  613, 
Marshall    707 

— Parkersburg  -   Ohio  suspension 

bridge   (n)1101 

— Fhila.,  Better  looking  city  railroad 

b.rjd&es  .    682 

—Philippine  bridge — Blasting  for 
piles;  lighting  fuses  558,  707.  804 

1091,  *1285,  (n)800 
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BRIDGES— Continued 

— Pier,  Wire  and  rock  mattress  to 
protect,  Grand  River,  Colo. 
Fisk    986 

—Pittsburgh — N.  S.  Point  bridge 
*908,  Decorating  Monongahela 
bridge  with  structural-steel  por- 
tals  *1086 

— Plate-girder  bridge,  Building,  with 
locomotive  crane,  Miamisburg, 
O  *1179 

— Portland,  Me.  harbor  bridge,  con- 
crete and  steel  *824,  851,  *865, 
Combined  suspension  and  expan- 
sion joint  *828,  Manhole  form..*796 

— Portland,  Ore.  —  Columbia  Riv. 
bridge  and  others — Long  embed- 
ment of  piles  in  concrete  piers. 
Howard    133 

— Providence      racetrack  —  Timber 

bridge   (n)*511 

— Quebec   bridge   work    *473,  Camp 

and  yards   *748,  (n)670 

— Railing,  Concrete  and  pipe,  Honey 

Creek  bridge,  O.    Ruhling  *795 

— Ry.  Bridge  &  Bldg.  Engineers' 
convention — Concrete  and  timber 
trestle  bridges,  etc   858 

— Redbank,  N.  J. — Hubbard's  curious 
bowstring  bridge  across  Nave- 
sink  River  fails.  Bridge- 
builder   *784 

— -Rhode  Isl.  inspection  and  main- 
tenance of  highway  bridges.  ..  .*604 

— St.  Lawrence  bridge  of  N.  Y.  Cent., 
Lifting  trusses  to  adjust  rollers. 
Welty   *555 

— St.  Louis  concrete  viaduct.  Mar- 
tin  *Y25 

— St.  Louis  Municipal  Bridge  3-mile 
approach  viaduct  *454,  Day- 
labor     organization,     etc.  *605, 

(ns)142    718,  815 

— Schuylkill  River,  Rapid  erection  of 
temporary  timber  bridge.  Cor- 
son  *268 

— Sibley  bridge,  A.,  T.  &  S.  F.,  bal- 

asted  timber  floor  *1156 

— Snow  load,  Alaska  bridge  (n)*416 

— Spokane  steel-truss  bridge  col- 
lapses by  eye-bar  failure  1283, 
„     .  1289,  (n)1245 

— Springfield,  Mass.,  Old  Conn.  River 

bridge  at   (n)*82 

— Steel,  Alloy,  in  bridge  work.  Wad- 
dell    714 

—Steel  in  bridges.  More   129 

—Toledo,  Cherry  St.  bridge — Use  of 

tremie.    Chase   1167 

— Washington,  D.  C.  —  Replacing 
water-main  bridge,  Rock  Creek, 
with  concrete  arch  *1153 

— Water-pocketing     in     two  -  angle 

member   (n)565 

— Youngstown  bridge,  Stray  cur- 
rents on.    Justus  *1285 

Briggs-Chicago  sweeping  machines, 

*727 

British  cement  specification  1123 

British  engineers'  unemployment...  85 

Broadway  with  cover  off  (n)*559 

Brockton,  Mass. — Activated  sludge.. *167 
Bronx  Valley  sewer  litigation ....  (n)  142 
Bronze,  Government,  specifications..  38 
Bronze   troubles,   Catskill  Aqueduct 
69,      572,      Autogenous  -  welding 

strains.    Miller   g05 

Brooklyn,     N.     Y. — Activated-sludge 

experiments.    Baker  167,  Fort  *214 

Browne,  W.  R.  Erecting  new  trusses 
on    canal    bridge    and    dam  *173, 

Winter   drilling    *266 

Buchanan,    G.   B.    Rebuilding  rural 

roads  in  South  *446 

Buck  Hill  Falls  hotel  sewage-treat- 
ment plant   *346 

Bucket,  Grab,  with  motor,  Mead- 
Morrison  (n)*288 

Bucket,      Hayward  "Multi-Power" 

orange-peel    *7i 

Bucket,  Home-made  excavator...!.'!  *78 
Buffalo,  N.  Y. — D.,  L.  &  W.  bridge 
piers  *70,   (n)263,  D.,  L.  &  W.  to 
have    new    coal    pier    1148,  Bargu 
Canal  terminal  *1124,  L.  V.  freight 

terminal  in)  1245 

Bugs  bore  leaded  cables  *1006 

Building  Data  League,  The   281 

BUILDINGS 

See  also  "Concrete,"  "Floor," 
"Roof,"  "Columns,"  "Foundations," 
Structural,"  etc. 

— Casement,   Zahner   steel  (n)*1104 

— Champlain  Bldg.,  Chicago,  Wreck- 
ing .  .   (n)272 

— Chicago  building,  River-front  ap- 
proach to — Reid,  Murdoch  & 
Co.'s   »gi7 

— Cincinnati  buildings  storm-dam- 
aged   *140 

— Circle    Bldg.,    N.    Y.,  concreting 

*458,  (n)559,  Foundations  *632 

— Coal    breaker,    Rapid    erection  of 

steel,  Markle.   Phillips   *i 

— Concrete      cottages,  Humphrey's 

method  for  building.    Drayer.  .*1116 


BUILDINGS— Continued 

— Cotton  warehouses,  Concrete,  At- 
lanta  *1190.  (ns)1087,  1135,  *1280 

— Delco  Bldg.,  Dayton,  concrete  mix- 
ing 554,  Reinforcement  *974 

— Farrell  Fdy.  &  Mach.  Co.'s  mill- 
Brick  conveyors   *834 

— Ford  buildings,  Concreting — Buf- 
falo *1083,  Cleveland  *1180 

— Fore  River  shop.    Koon   (n)656 

— Forestry  bldg.,  Univ.  Wash.,  en- 
dangered by  rot  *1221 

— Foundations,  Sinking,  through 
steel  and  concrete  on  Hoffman 
House  site,  N.  Y  *988 

— Freight     station,     Double  -  deck, 

Pittsburgh   *496 

— Horticultural  Palace  dome..*112  *20-8 

— 111.  Bldg.,  Champaign — Retaining 
wall  failure  that  was  not  a  fail- 
ure.   Smith    1229 

— Inspector,     Assistant     Building — 

Wis.  exam,  with  theater  plan..*1128 

— Mass.  Tech.  buildings  *340,  *385 

— Mo.    Ath.    Asso. — Cantilever-frame 

cornice   *1061 

— New  Eng.  Bldg..  Cleveland — Side- 
walk shed  with  show  windows, 
^T  „  „  (n)*1040 

— N.  Y.  Cy.  code  revision ....  (ns)  139,  429 

— N.  Y.  Cy.  Municipal  Bldg  (n)622 

— Newark,  N.  J.,  street-ry.  terminal 
and  utilities  bldg.  *836,  850,  Col- 
umns over  clearways  *991, 
Waterproofing  838,  1044 

— Penn.  regulation  advance  (n)779 

— Potter    building,    N.    Y.— Jacking 

tests  on  piles   *559 

— -Public  Service  Elec.  Co.'s  Essex 
power  house — Foundation  *1113, 
Steel  framing  *1260,  Temporary 
„  wall  ,  (n)940 

— Rensselaer  Polytechnic  buildings. .  *475 

— Tile,    Hollow,    wall  specifications 

— Traymore  Hotel,  Atlantic  Cy. — is""*93 
stories;   pile   foundation;  mush- 
room slab  floor;  domes,  etc,  *18, 
Construction   work   *80 

— U.  S.  Interior  Dept.  building — New 

contract  form   109 

— U.  S.  Treasury  Dept.'s  reform  in 

costs  for  post  offices,  etc  (n)239 

— Wall,    Cage-construction,  cracks, 

Pittsburgh   (n)944 

— Warehouse,  Midland,  Chicago,  Con- 
creting plant    *289 

— Wm.  Penn.  Hotel  work,  Pittsburgh, 

*1132 

Bulb  angles  and  beams  rolled  (n)911 

Bulkhead,  Concrete  and  sheetpiling, 
Jacksonville     wharves.  Menden- 

hall    *772 

Bunnemeyer,   B.     April'  floods," Tex. 

152,  Galveston  storm    *424 

Bureau.    See  "U.  S." 
Burgess,    G.    H.    Federal  railway- 
valuation   work    12 

Burma,  Stream-gaging  in  ...!.!!!!! *607 

Buying  a  pig  in  a  poke   946 

Byrd,  J.  H.    Concrete-joist  test  *1134 

C 

Cab  signal.    See  "Signal." 

Cable  oiling  car,  Aerial,  Broderick 
&  Bascom    (n)*144 

Cable  railway,  Hamilton  inclined...  *49 

Cables,  Electric.  See  also  "Elec- 
tricity." 

Cables,      High-tension,  Carquinez 

Straits    *248 

Cables,  Leaded,  Bugs  bore  .' !  !  !*1006 

Cableway,     Conveying  Studebaker 

auto,  parts  by  (n)*512 

Cableway,  Mt.  Blanc  *1216 

Cableway,  Sand  and  gravel  *1204 

Ca^>lewi1^'      Temporary  traveling, 

Goldfield  mines    *753 

Cableways,  Aerial,  Cost  of  .'.'.(n)560 

Cableways,  Elephant  Butte  dam  *645 

Cafe  service,  P.  R.R.  day  coach  *284 

Cam,  L.  B.    Lighting  fuse  *1285 

Cairo,     Egypt  —  Sewerage  system. 

Corthell   +545 

Caissons,  Floating  concrete,  Port- 
land bridge   *867 

Caissons,  Steel  and  concrete,  Platte 

Riv.    bridge    *729 

Calaveras  earth  dam  progress .!!!! *1254 
Calcium  chloride  to  hasten  concrete 

setting   (n)1232 

Calcium,  Effect  of,  on  concrete  sand. 

Saville   *1242 

CALIFORNIA 

— Examination  for  construction  engi- 

„neer  •••••  1081 

— Excess  condemnation  killed   900 

— Pumping  crude  oil.  Bowie..  .  *1068 
— Rainfall    records,    Southern  Calif. 

-nr  (n)948 
—Water-power  control.  Lundgren.  .  601 
Calking     tool,     "Revelation"  pipe, 

Water  Wks.  Equip.  Co.'s  (n)*864 

Camera  for  sand  photomicrography, 

Camera,     Meter-reading,     Eastman,  24° 

(n)»480 
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Cameron,    J.    C.     Nashville  water- 
works  1196,  1233 

Cameron   septic-tank   decision   667 

Camp  and  yards,  Que.  bridge  *748 

Camp  beds,  Acme   (n)192 

Camp,  F.  A.     Concrete  patents  1236 

Camp  sewage  treatment,  Y.  W.  C.  A. 

Taylor   *1219 

Canadian  boundary  survey  (n)55 

Canadian  cities,  Electricity  in  1117 

Canadian   Govt.,   Testing  surveyors' 

tapes  by.    Macdonald  *414 

Canadian  Soc.  Civ.  Engineers  *127 

Canadian  power-development  activ- 
ity   456 

CANALS 

See  also  "Irrigation." 

— Irrigation    canal,    Enlarging,  Mo- 
desto Dist.,  Calif.    Heron  *436 

— Irrigation  canals,  Modesto,  Trans- 
mission losses  from.  Heron  *583 

1001 

— Lake    Washington    lock  *247 

— Louisville     &     Portland     Canal — ■ 

Coffer-dam   failure   *764 

■ — Morris  Canal  decision,  N.  J  1137 

— New  Jersey  ship  canal.  .  (ns)  1101  1149 
— N.  Y.  St.  Barge  Canal — Erecting 
new  trusses  on  bridge  and  dam, 
Rotterdam  Junction.  Browne 
*173,  Successful  winter  drilling. 
Browne  *266,  Navigation  aids- 
Buoys;  beacons,  etc.  253,  Cayuga 
&  Seneca  canal-dam  blowout 
*570,  Buffalo  terminal  *1124, 
Bond  issue — Satisfactory  alter- 
native 706,  Vote  on  it  910,  (n)95S, 
Hydraulic-dredge  record  (n)*800, 
Portable  compressor  (n)*992. 
Prospects  (ns)891,  1212 

— Panama: 

Beaching  vessels  for  repairs.  ...  (n)367 

Coaling  stations,  Large  *254 

Crane  "Ajax"  failure — -Allowance 
for  transverse  strength  in  col- 
umns 83,  Monniche,  Cooke.  Welty  86 

Earnings  in  11  months  .  . . '.  (n)93 

Flagpole,  Concrete.     Dobson  *452 

Foreshore  structures   (n)291 

lnternatl.     Engineering  Congress 

addresses   ,   660 

Lock-gate  test-pieces,  Doctoring..  702 
Report,    Goethals'    annual — Slides; 
water-supply;  Balboa  dry  dock; 
vessel-measurement   blunder. .  . .  1287 
Salt  water  entering.    Whitham .  . .  *246 

Traffic  for  first  year  (n)524 

Slides  756,  763,  *861,  (ns)  622,  718, 

815,  1101,  1245 
Slides,  Claims  for  closing  by.  .  .  .  (n)862 

Slides,  Commission  to  study  1149 

Slides,  Daily  surveys  on   691 

Slides,  Goethals'  reports  on  *1009, 
1041,    1287,    Transcona  elevator 

case.    Gaffney   1189 

Slides  or  leaks?    802 

Towers,  Clean-up  work  after  erect- 
ing radio  28,  Maker  of  steelwork, 

(n)185 

— Pittsburgh-Lake    Erie    canal  has 

new  directors   (n)908 

— Sea  water  to  rise  in  fresh  water 
canals,  Panama  and  Lake  Wash. 

Whitham   *246 

— Soo  canal  lock  No.  4   (n)94 

— Towing     system,  Dortmund-Ems 

rail   (n)291 

■ — Tunnel,    Marseilles-Rhone  Canal. 

Corthell  *386,  Wagner  *803 

— Turners  Falls,   Mass.,   plant  *202 

— Vistula  and  Oder  canal  (n)189 

Canary  birds,  Tunnelling  with ....  (n)  898 
Cannon,  S.  Q.    Concrete-lined  reser- 
voir,  Salt   Lake    Cy  *1249 

Canon  Cy.,  Colo. — Concrete  bridge..  *241 

Cantilevering  purlins.     Sartz  *1227 

Canton,  O. — Outlet  fall  sewer  *26  4 

Cap  crimper.    Du  Pont  (n)*480 

Capital  and  labor,  Division  of  earn- 
ings between    180 

Car,  Coal,  Panama  Canal  *255 

Car,  Day  cafe,  P.  R.R  *284 

Car  dumper,  Toledo  coal  dock  *520 

Car  ferry,  C,  B.  &  Q.'s,  on  the  Ohio 

*599,  Portable  stop  for  incline  *221 

Car  ferry  steamer,  Prince  Edw.  Isl, 

(n)741 

Car  ferry,  Vancouver   (n)1054 

Car,  Gasoline-electric,  N.  Z  (n)295 

Car,  Large  coal    Erie  (n)137 

Car  lighting  patent  decision,  Elec, 

(n)94 

Car,   Proposed   standard   box  (n)491 

Car  pullers,   Stephens-Adamson,  for 

switching   299 

Car,  Round-bottom  tilting-body  dump 

ore,  Orenstein-Arthur-Koppel  (n)*816 
Car  stop  for  yard  tracks,  Saunders .  *1129 

Car    unloader,    Snow   coal  *300 

Car  wheel  tread  contour  change  pro- 
posed  (n)46 

Car  wheels,  Built-up,  declared  inade- 
quate— I.  C.  C.  investigation  of  C, 

M.  &  St.  P.  accident   *11 

Car.    See  also  "Cars." 

Caracas     water-supply,  Protecting, 

(n)973 
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Carnegie  I-beams  rolled  (n)621 

Carpenter,  G.  A.    Rainfall-rate  deter- 
mination, Pawtucket  *148 

Carpenter,  H.    Astoria  tunnel  flood- 
ing and  recovery  *673,  705,  *736 

Carpenter-O'Brien  lumber  docks ....  *494 
Carquinez  Straits,  Transmission  line 

across    *248 

Cars.    See  also  "Car." 
Cars,    American    steel,    for  Russian 

railways   *95i 

Cars,  Automatic  track-inspection.  .<  n)  128 

Cars,  Railway-scale  testing   (n)622 

Cars,  Small,  to  compete  with  jit- 
neys   610 

Cars,   Street-ry.,  Christiania  (n)63 

Cascades,     Los     Angeles  aqueduct. 

Heinly   f455 

Case,  G.  O.  Coast  erosion  and  pro- 
tection, L.  I.  and  N.  J.  *348,  *388, 

*438,  Gulf  coast  erosion  *1072 

Casement,    Zahner    steel,    for  wood 

frames   (n)*1104 

Castings — Buying  a  pig  in  a  poke..  946 
Catenary,     Hydrostatic,     flume  on 
Brooke  concrete  aqueduct.  Muc- 

kleston    *58 

Cats  explode  gas  tank   (n)23 

Catskill  Aqueduct.  See  "Aque- 
ducts." 

Cattle-shed  sewage  disposal ...  1140,  1189 
Causeway,  Galveston,  in  storm  417, 

*424,  427,  466.  *469,  758 
Cave-in.     See    "Earthslides,"  "Acci- 
dents." 

Cedar    Lake    reservoir — Contractors' 

bid  case  609,  Leakage  report  1053 

Cedar  Rapids,  la. — Backfilling  river 

„  wal1   *1133 

Cement.  See  also  "Concrete," 
"Grout." 

Cement  and  concrete,  Am.  Soc.  for 
Testing  Materials  on  39,  69, 
(n)*240,  Finer  grinding  and  higher 

S03  content.    Bates    138 

Cement  and  water  measuring  in  mix- 
ing   plant,    Detroit-Superior  via- 

„  duct    509 

Cement  fineness,  Analyzer  for,  Bu- 
reau of  Standards    475 

Cement  for  roads,  111.  may  buy..(n)189 
Cement  gun  for  relining  brick  and 
ashlar   sewers,    St.    Louis.  Chiv- 

vis    *939 

Cement,  Handling  bulk,  road  con- 
tract (n)1039 

Cement  lining  D.,  L.  &  W.  tunnels 
with  Brown's  atomizer  *938,  Re- 
pairing Chi.  Gt.  West,  tunnel  arch, 
„  (n)989 
Cement  lining  L.  &  N.  tunnel  by  com- 
pressed air   *1033 

Cement  making  in  Brazil   (n)491 

Cement    plant,     Blended,  Elephant 

Butte   *649 

Cement  plant,  Knickerbocker,  earth 
slippage     285,     *330,  Locomotive 

crane  (n)*126 

Cement  plant,  Municipal,  Los  An- 
geles (n)189 

Cement  plaster  walls  of  Imhoff  tanks 

and  sprinkling  filters,  Fitchburg.  .  *4 
Cement,  Portland  Casalesi,  Italy....  714 

Cement  specification,  British  1123 

Cement  trade  of  Australia  (n-)475 

Cement,  Why  not  sell,  by  bag    ....  275 
Cemented   pipe  joints,  Long  Beach, 
Calif.     1044,     1047,    Los  Angeles. 

Mulholland    1284 

Chace,   T.    F.     Horticultural  Palace 

dome   *112,  *208 

Chadsey,  W.  W.  Garbage-reduction 

odors    133 

Chain   drive.   Levee-drainage  pump, 

.  *581,  804 

Chain  drive,  5,000-hp.,  for  Ida.-Ore. 

Co.'s  Ox-Bow  hydro-electric  plant.  *544 
Chain  drive,  Variable-speed  pump..*919 
Chain  ties  on  column  forms.  ...  (n)*1280 
Chainmen,  Warning  to.  Russell ..  (n)  224 
Chains   to   feet,   Table   of.  Foulds, 

Thorup    800 

Chair  for  reinforcing  bars,  Shop- 
Fabricated     Reinforcement  Co.'s, 

(n) *  3  8  4 

Charleston  Navy   y/ard  torpedo-boat 

„, berth   *872,  *926,  946 

Charlotte,  N.  C. — Laying  street-rail- 
way track  without  ties.  Horton, 

*594,  611 

Chart.    See  also  Diagram." 
Chart,     Concrete     cost  computing. 

Hoover   *795 

Chart    solving    tan    C  =  cos  A  tan  B, 

Keuffel  &  Esser  Co.'s  "Brunton," 

(n)*9fi0 

Chase,  C.  E.    Use  of  tremie  1167 

Chattanooga,  Tenn. — Flood  damage 
1291,  Municipal  ownership  of  wa- 
ter-wks  (n)119 

Chemical  engineering  course,  Colum- 
bia   715 

Chemulpo,  Korea,  tidal  lock  (n)1067 

CHICAGO,  ILL. 

— A.,  T.  &  S.  F.  freight  terminal..  (n)93 
— Breakwater    extensions   *740 


CHICAGO,  ILL. — Continued  PaSe 
— Bridge,  Jackson  St.;  progress  *186, 

Derrick  failure   (n)*511 

— Bridge,  Lake  St.  double-deck  bas- 
cule.    Young   *876,  *934,  *1267 

— Garbage-recovery  plant — No  lease 

T  (n)8C2 
— Lamp-posts,      Concrete,  Lincoln 

Park   *989 

— Motor  racetrack   *488  *1166 

— Municipal  pier  ....158,  *193,  *306,  *315 
— Packing  houses,  Activated  sludge 

at   :  (ns)1101,  114S 

—Railway  -  terminal  improvements 
42,  Electrification  and  smoke 
abatement    1141,    1186,  (n)1024, 

Public-utility  subway   *1157 

— River-front     approach     to  Reid, 

Murdoch  building   *8i7 

— Sanitary  Dist.  finances.  ..  (ns)958,  1154 
— Sewer,  Constructing  Calumet  con- 
crete  intercepting   sewer  *1224 

— Stockyards — Activated    sludge   166 

— Stockyards  trenching   *842 

— Subways,    Street-railway  (ns)863, 

1149 

— Track  elevation,  N.  Y.,  C.  &  St.  L 
(Nickel  Plate)  *315,  *888,  *1105, 
Errata   (n)    1287,   Chi.   &  West. 

Ind  *1275 

— Trailer  car,  Legal  conflict  on...(n)958 
— Water-meter  maintenance  cost..(n)285 
— Water-works — Motor-trucking.  .  (n)317 
Chicago  &  N.  W.    See  "Railways." 
Chilean     railway-shop  competition 

(n)285,  Harbor  derrick  (n)1155 

Chimney.    See  also  "Stack." 
Chimney  design,   Three   points  in — 
Lining;  lightning  protection;  table 
of  wall  thicknesses  of  radial  brick 

chimneys.    Kellogg  Co   *77 

Chipman,  W.    Tank  bursts  *860 

Chittenden.  H.  M.    Should  ferry  ser- 
vice be  free?  264,  Tidal  influence  on 

artesian  well  at  Seattle  *492 

Chivvie,   S.     Sewer  inlets  *652,  Ce- 
ment gun  for  relining  sewers ....  *939 
Chlorine.    See  "Water  pollution  and 

purification." 
Christiania,  Norway — Street  cars..(n)63 

Chromic  iron-ore  production  (n)320 

Churchill,  F.  A.    Making  the  most  of 
the     working    season    on  public 

works    89 

Chutes,  Unloading  river  barges'  by 
series  of   *1228 

CINCINNATI,  O. 

■ — Bond  issues,  Vote  on  (n)958 

— Buildings  suffer  from  storm  *140 

— Hydrants,  High-pressure  fire  *153 

— Rainfall,  averages.     Crohurst  *783 

—Street-railway  track  relaying.  ...  *362 
Circle  Bldg.,  N.  Y.,  concreting  *458, 

(n)559,    Foundations  *632 

Circleville,  O.— Typhoid  suit  631,  659 

City.     See  also   "Municipal,"  "Com- 
mission," cities  by  name,  etc. 
City  Dept.  of  Operation,  San  Diego, 

(n)187 

City    development,    Orderly — N.  Y. 

Const,  amendment    614 

City  engineer,  Houston,  recognized..  130 
City    engineering    office,  Muscatine, 

(n)*1040 

City  owned  utilities,  State  control 
°f    658 

CITY  PLANNING 

— Alley  problem.    Ball   871 

— Honolulu  civic  center  (n)1095 

— Queens    Borough,    N.    Y.  Tucker, 

„     ,                              *638,  659,  *689 
— c>t.   .Paul,  etc.;  planning  improve- 
ments   11S7 

City  receivership,  Nashville   284 

Civil-service  efficiency-rating  rules, 
St.  Paul  1067,  Exam,  for  water- 
works engineer,  St.  Paul  1071 

Civil-service    exam,     for  Assistant 

Building  Inspector,  Wis  *1128 

Civil-service  exam,  for  construction 

engineer,  Calif  1081 

Civil-service  exam,  for  engineer- 
draftsman    1107 

Clark,  A.  T.  Slip  of  approach  em- 
bankment damages  concrete  bridge, 

*771 

Clarke,  W.  E.  New  London  pier...*102S 
Classification  of  technical  literature. 

Cutter    132 

Clearing    and    grubbing.  Highway 

specifications  for.    Harris  *1240 

Cleary,  A.  J.  Laying  out  fall  sewer 
*413,  Twin  Peaks  tunnel  *869,  Con- 
crete road   *1158 

8     CLEVELAND,  O. 

— Bonds  and  franchises,  Vote  on  910 

t,  •  945>  (n)862 

— Brooklyn-Brighton     viaduct  con- 

cretirig  *48i,  515 

— Clark  Ave.  viaduct  railing  (n)320, 

Piledriving  destroys  tunnel  *404 

— Cleveland  Engineering  Soc  1042 
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CLEVELAND,  O. — Continued 

 Detroit-Superior  viaduct  *283,  *366, 

•462,  509,  *651,  *786,  *813,  *986, 

(ns)320,  766 
— Garbage-reduction    question.  Di- 

mock    228 

— Municipal  electric  costs   859 

— Nickel  Plate  viaduct  fire  damage 

and  repair   *1037 

— Pier,  9th  St.,  Lake  Erie  *258,  274 

— Pumping    station,    Kirtland  *886, 
Correction     1044,    Pointers  for 

comparison   1253 

— Railway  electrification   (n)334 

— Railway   terminal    facilities,  New, 

238,  910  (n)862 
— Sewage  testing — Activated  sludge, 

167,  (n)571 

— Street  ry.  rights  of  way   274 

— Street  signal,  Semaphore-type. .  (n)  *511 
— Water  -  works     tunnel  concrete 

work   (n)*1232 

Cliff,    Pacing    off    overhanging,  Ft. 

Horn,  N.  T.  Cy  (n)*368 

Clough,  A.  M.     Track  force  for  re- 
newing rails   *752 

Coal,  American,  for  Greece  (n)622 

Coal  ash,  Fusibility  of   67 

Coal    breaker,    Rapid    erection  of 

steel,  Markle.    Phillips   *1 

Coal  car,  Large,  Erie  (n)137 

Coal   consumption,    Brazil  (n)403 

Coal  dock,  Toledo,  quickly  built ....  *520 

Coal  hole,  Horse  in  (n)*848 

Coal  hopper,  East  St.  Louis  *543 

Coal  mine  flooded,  sinking  well....*450 
Coal  shipping  pier,  Baltimore ....  (n)  743 
Coal-storage  plants,  L.  &  N.  and  So. 

Ry  *592 

Coal  wharf,  Large,  N.  S.  W  (n)622 

Coaling  machine.  English  ship....*649 
Coaling  station  improvements.  Snow 

Unloading  conveyor;  hoist  *300 

Coaling  station,  Shallow-pit,  Roberts 

&  Schaefer   *743 

Coaling  stations,  Panama  Canal ....  *254 


COAST  EROSION  AND  PROTECTION 


See  also  "Levee,"  "Mattress,"  "Re- 
vetment," "Flood,"  "Storm," 
"Rivers." 

— Foreshore      structures.  Panama 

Canal   (n)291 

Galveston  storm  417,  *424,  427,  466, 

*469,  75S 

— Gulf  coast,  Cause  and  prevention 
of  storm  erosion  on;  effect  of 
hurricane.    Case  *1072 

— Harrisburg  stepped-concrete  river 
wall.    Justin  *145,  Concrete  dam, 

*1250 

— Long  Island  and  New  Jersey  coast 
erosion  and  protection.  Case — 
Littoral  drift  *348.  Erosion 
causes;  sand  dunes  *388,  Protec- 
tion work — Groins,  etc  *458 

— Philippines — Placing  cast  concrete 
slabs  on  underwater  revetements, 

*1086 

— San    Francisco    shore  protection; 

seawall   *571 

— Shore-protection  works,  Design  of. 

Bennett   *98,  130 

Coast  forts,  Force  needed  for.  Sa- 

vilie    .  1239 

Coatesville  dam  protest 477,  (li)  670 
Cobalt-iron  alloy,  New.    Tensen....  897 

Coffer-dam  failure,  Louisville   *764 

Coffer-dam    of   steel   boxes,  Omaha 

water-intake   *342 

Coffer-dam,  Steel  sheet-pile,  Lake  St. 

bridge   *934,  *1267 

Coffer-dam,  46th  St.  piers,  N.  T  *428 

Coffer-dams,     Cylinder,  Charleston, 

•926,  946 

Coghlan,  B.  K.     Why  railway  engi- 
neers often  fail  in  highway  work.  650 
Cohen,  Mendes.  Death  of ....  *381,  (n)431 
Cohn,  A.    Gilbert,  Minn.,  sewers....  36  4 
Coleman  du  Pont  concrete  road  *794, 
„  ,  *846,  *897,  *1265 

Coleman,  J.  F.    New  Orleans  storm, 

765,  852 

College.    See  "Engineering  schools," 

"Education." 
Collins,   W.,   Jr.    Motor    trucks  for 

heavy  structural  steel  *174,  *554, 

^  ,  ■  653 
Color  in  hydraulic  tests  609,  Taylor ..  *617 
Columbus,    O.  —  Garbage-reduction 

question  228,  Intensity  of  rainfall 

studied.   Herrick  *678,  Storm  sewer, 

*1034,  *1182,  (n)*1136 
Column  forms  with  chain  ties .  .  (n) *1280 
Column    grillage,    Newark  terminal 

*838,  Columns  over  clearways ....  *991 
Column,    Perry    Memorial,  concrete 

cap.    Baird   *154 

Columns,   Allowance   for  transverse 

strength  in   83,  86 

columns,    Combined    fire    and  load 

tests  of   *1144 

Columns,  Concrete-filled  pipe   138 
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Columns,  Reinforcing  concrete,  to 
carry  additional  stories,  Wash- 
burn-Crosby mill.     Prufert  *410 

Columns,  Secondary  stresses  in  ele- 
vated-railway.    Manville  *949 

Commission  government,  Nashville..  284 
Commission  government  results,  No- 
vember election    910 

Commission  plan  statistics  (n)1245 

Comparator,  Invar  microscopic  *415 

Compensation.    See  also  "Labor." 
Compensation — Aberdeen,  Wash.,  la- 
borer's wage  and  city  engineer's 

salary   1090 

Compensation,     Engineers'.  Seattle, 

(n)286 

Compensation.  Engineers' — Univer- 
sity of  Pittsburgh's  advertisement 
32,  Explanation  515,  Mich.  College 
of  Mines  275,  Earnings  of  graduate 
and  non-graduate  engineers.  Civil 
Engineer   325,  613 

Compensation — How  engineers  earn 
fees.    Benham    372 

Compensation,   Minn,   surveyors' ..  (n)  919 

Compensation  of  graduates  of  a  state 
University    505 

Compensator,  Flood-water,  for  low- 
head  power  plant.     Replogle.  .  .  . *1193 

Competitions.  See  "Engineering 
competitions." 

Compressed  air.  See  "Air,"  "Drill," 
"Cement,"  etc. 

Compton,  R.  K.  Baltimore  tries 
mortar  beds  for  block  pavements.  276 

Computing  devices.  See  "Chart," 
"Diagram,"  "Instruments"  and 
cross-references  from  it. 

Conant,  E.  R.     Concrete-pipe  tests.. *556 

Conant,  W.  B.  Wheelbarrow  for 
brick  *701,  Brick  conveyors  *834 

Concord,  N.  H. — Repairing  water 
main   *847 


CONCRETE 


See  also  "Cement,"  "Grout,"  "Pave- 
ments," "Roads,"  "Piles,"  etc. 

— Aqueduct,  Brooks,  hydrostatic- 
catenary  flume.    Muckleston. . . .  *58 

— Arch,  Concrete,  too  costly — Bridge 
designs,    Hudson    Highlands,  etc., 

*856,  901,  1045,  1286 

— Atlanta  cotton  terminal  *1190, 
Concrete  cylinders  as  form  spac- 
ers (n)1087,  Use  of  iron  washers 
(n)1135.  Column  forms  with 
chain    ties   (n)*1280 

— Atomizer,  Brown's  concrete,  used 
for  lining  D.  L.  &  W.  tunnels, 
Rupert,  Penn.  *938,  Repairing 
Chi.  Gt.  West  tunnel  arch.  .  .  (n)989 

— Baltimore  drain  —  Tests  fail  to 
show  cause  of  retarded  set  of 
concrete;  effect  of  coating  ce- 
ment briquettes  with  mica  clay. 
Hartman    847 

— Beam-deflection  formula  (inq.)  .  (n)1045 

— Bridge,  Akron  ornamental,  of  slag 

concrete   *769 

— Bridge    floors,    Concreting  arches 

between  I-beams  for  (n)*30 

— Bridge,  Minneapolis,  2,223-ft.  arch. 

Richter   *1268 

— Bridge,     Ornamental    and  cheap, 

Canon  Cy.,  Colo.     Hardman.  .  .  .  *241 

—  Bridge,  Portland  harbor,  Me.  *824, 

851,  *865,  Manhole  form  *796 

— Bridge,  Wash.  St.,  Indianapolis.  . *1142 

— Bridge,  Water-main.  Wash.,  re- 
placed with  concrete  arch  *1153 

— Bridges,  Casting  concrete  slab,  P. 

R.R.    Schruffer   *125 

— Brooklyn-Brighton  viaduct,  Cleve- 
land, Fast  concreting  *481,  515 

— Bulkhead,  Jacksonville  wharves ..  *772 

— Caissons,  Platte  Riv.  bridges  *731 

— Cement  gun  for  relining  brick  and 
ashlar  sewers,  St.  Louis,  Chiv- 
vis   *939 

— Cement,      Handling     bulk,  road 

work   (n)1039 

— Chicago  municipal   pier  work....*306 

— Chute  collapsed,  Cleveland.  Wil- 
liams  *464 

— Chuting  predominant  321,  Opposi- 
tion to  chutes.  McCullough  468, 
Improving  chuting.     Wolf   612 

—Circle  Bldg.,  N.  Y. — Central  plant 
for  concreting  over  large  area, 
Shea  *458,  Foundations  *632, 
Puddled  concrete  for  water- 
tightness   (n)559 

— Columns,  Reinforcing,  to  carry 
additional  stories.  Washburn- 
Crosby  mill.    Prufert  *410 

— Cost  computing  chart.     Hoover.. *795 

— Cottages,  Humphrey's  method  for 

building.    Drayer  *1116 

— Cotton  warehouses,   Atlanta  *1190 

— Culvert  form,  Concrete  Form  Co.'s 

"Whalen"  universal   (n)912 

— Dam,  Concrete,  at  Harrisburg, 
across  Susquehanna;  precast 
beams  for  deck.     Justin  *1250 
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— Dam,  Hollow  concrete,  St.  Francis 

Riv  "1032 

— Dam,  Nepaug,  construction  plant..  *25 
— Detroit  -  Superior  viaduct  —  Han- 
dling concrete  -  arch  centers 
*462,  Measuring  cement  and  wa- 
ter 508,  Earth- backed  abutments 
for  concrete  arches  *786,  Field- 
test    beams   (n)320 

— Dome,  Mass.  Inst,  of  Tech  *385 

— Edison  fire  report  available  1187 

— Elec.  conduits  in  concrete,  Outlet 

boxes    for.     Wolf  1238 

— Elephant  Butte  dam — Placing  ma- 
sonry;  concreting   methods  and 

records.    Baldwin   *645,  *696 

— Elevated  railway,  Ornamental  con- 
crete-arch.   Queens  Boulevard, 

N.  Y.    Griest  *913,  945,  (n)996 

— Failures,  About  this  time  look  out 

for — Freezing    802 

— Fire,  Concrete,  Oregon   181 

— Flagpole,  Panama.  Dobson  *452 

— Ford  bldg.,  Buffalo,  concrete  mix- 
ing and  placing   *1083 

— Ford  bldg.,  Cleveland,  Winter  con- 
creting under  canvas.  Wolf...»1180 

— Form  ties,  Tin  tube  over  (n)1087 

— Form  wire  strength,  Annealed.  (n)H84 
— Formwork,  Planning,  ahead.  Wa- 

son   (n)128 

— Friction  tests,   concrete  on  shale. 

Lasier   *156,  225 

— Gaso.  dinkeys  to  haul  concrete ....  1085 
— Guard  rail,  Dillon  patented ..  (n) *1056 
— Halifax  ocean  terminals — Handling 

concrete  blocks  *368,  *1121 

— Indianapolis     levee  construction; 

steel  forms  for  walls  *961 

— Joist  load  test,  Kan.  Cy.  school. 

Byrd   *1134 

— Lamp-posts,    Lincoln    Park,  Chi. 

Donoghue   *989 

— Lehigh  Val.  pier,  N.  Y. — Floating 
concreting     plant     with  Hains 

mixer  in  tower   *318 

— Lighting     standards,  Attractive. 

Allison   *1080 

— Lime,  Hydrated,  in  concrete  (n)413 

Twin  Peaks  tunnel   *870 

— Limestone    as    aggregate.  Prus- 
sing  (n)704,  Security  C.  &  L.  Co. 

804,    Wolf    902 

— Luten    reinforced-concrete  bridge 
patents  decision  1054,  1089,  *1094, 

1138,  Camp,  Eddy   1236 

— Mathis  Dam.  Lauchli  *529,  *510,  *589 
— -Mattress,   Chenoweth  plastic  con- 

ment,  N.  J  *262 

— Milwaukee  intake-tunnel  invert.. *892 
— Mixer,     Arrangement     on  tower, 
Automatic  Concrete  Mixer  Co.'s 

Hains   (n)*1248 

— Mixer,    Baby,    proves  economical, 

Delco  Bldg.,  Dayton   554 

— Mixer,    One-bag,    low-level,  Chain 

Belt  Co.'s   (n)*576 

— Mixer,  Smith  low-level  hand-charg- 
er. inS   (n)816 

— Mixer  supplies  three  jobs;  gasoline 
dinkey    haulage.     Little  Scioto 
Viaduct,  C.  &  O.  Nor.  Watters.  .  *113l 
— Mixers,  Batch,  to  be  rated  by  mixed 
batch.     Smith,  Secy.  Natl.  Asso. 

Mixer  Mfrs  (n)656 

— Mixers,  Eureka  batch  (n)1104 

— Mixers,  Two  on  one  tower,  Speed 

Bldg.,  Louisville.  Shapinsky . .  (n)800 
— Paneling  concrete-incased  girder — 

Slope  angle  and  snow  (n)*224 

— Perry  Memorial  column  cap  *154 

— Piers,  Southward,  Phila  *421 

— Pillars  under  water,  Blasting.  .  (n) 608 
— Pipe,    Load    tests    of,    Lock  Joint 

Pipe  Co.'s.    Conant  *556 

— Poles  for  elec.  railways — A.  E.  R. 

A.  report    943 

— Pressure  in  forms   562 

— Rails,     Embedding,     in  concrete, 

Charlotte,  N.  C.  Horton.  .  .  *594,  611 
— Rails,  Laying  new,  on  old  ties  in 

concrete,  St.  Louis   *840 

— Reinforcing  bar  chair,  Shop-Fab- 
ricated     Reinforcement  Co.'s, 

— Reinforcing    details,    Delco    Bldg,  384 
Dayton — Floors,    Columns,  gir- 
ders   7  *974 

— Reinforcing  rod  spacers.  Metal 
Building  Materials  Co.'s  "Se- 
curo"   (n)480 

— Repair    of    defects    in  reinforced 

concrete.    Miiller    233 

— Reservoir  lining,  Monolithic,  Aber- 
deen,     Wash.      *1034,  Cracks 
tj  .„..    .  (ns)1054,  1101 

—Reservoir,  St.  Louis,  Mo.  Recon- 
structing  *1206 

— Reservoirs,  Placing  concrete  lining 

for.    Omaha    267 

— Retaining  wall,  Enlarging.  Paas- 

well  »508 

— Ring,  Concreting  8-in.,  with  bot- 
tom-dumping bucket,  Cleveland 
water-wks.   tunnel   (n)*1232 

— River  wall,  Stepped,  Harrisburg.  .  *145 
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CONCRETE — Continued 

—Road,  Coleman  du  Pont,  Del. — 
Measuring  boxes  for  sand  and 
stone  *794,  Protecting  from  sun 
*846,  Draining  swamp  *897, 
Materials;  hydrated  lime;  rein- 
forcement; expansion  joints; 
power  screed,   etc  *1265 

— Roof  slab  failure,  17-year  old...  (n)  92 

— Sand    and    gravel    washing  and 

grading  plant,  New  Eng  "r1204 

— Sand,  Effect  of  iron  and  calcium 

on.    Saville   *1242 

— Sand  testing  device,  Concrete  Ap- 
pliances Co.'s   (n)*9e 

— Seats,  Park,  Concrete  and  wood. .  . *266 

— Setting,  Hastening,  with  calcium 
chloride — Bureau    of  Standards, 

(n)1232 

— Sewer  construction,  Chicago  "1224 

— Sewers,  Laying  Parmley  type  con- 
crete-block, Harrisburg,  Penn. ..  703 

— Sewer  tunnel   of   special  concrete 

blocks,    Edmonton.     Latornell.  . *127 

— Slab    floor,    Mushroom,  Traymore 

Hotel    *21 

— Slab  floor,  Turner  spiral  mush- 
room  (n)*144 

— Slab  floors,  Delco  Bldg  *974 

— Slab  floors,  Load  distribution  on 
concrete — Ohio  Highway  Dept. 
tests    933 

— Slab,  "Spiral  mushroom"  flat,  also 
an  infringement  (n)379,  Correc- 
tion. Turner  565,  Another  sys- 
tem to  be  licensed.  Condron  707, 
McCullough    803 

— Slabs,  New  London  pier  *1031 

— Slabs,  Placing  cast  concrete,  on 
underwater  revetements,  Philip- 
pines *1086 

— Spade,  Conneaut  "Bannister"  .  .  (n)  *336 

— Standpipe,  Building  50, 000-gal.  con- 
crete, in  40  hours,  MerrimacK, 
N.  H.    Sampson   *1226 

— Subway      concreting,  Horizontal 

sheeting  as  back  form  for.  .  .  (n) *464 

— Surfacing  machine,  Berg  electric, 
of  Elevator  Supply  &  Repair 
Co  (n)381 

— Tank,       Tower,  Middleborough, 

Mass.     Sampson   *392 

— Temperature  changes  in  mass  con- 
crete— Arrowrock  dam  experi- 
ments.   Paul,  Mayhew   923 

— Temperature  influence  on  set  of 
concrete;  age  -  temperature- 
strength  diagram.  McDaniel, 
Univ.  Ill  *892 

— Test,  Autoclave,  etc. — Am.  Soc. 
Testing  Materials  39,  Microstruc- 
ture.  Johnson  69,  Equipment 
for  sand  photomicrography 
(n)*240,  Laboratory  method  of 
proportioning.  Kitts  138.  Finer 
grinding  and  higher  S03  con- 
tent.   Bates   138 

— Test  cylinders.  Tension  grips  for, 
N.  Y.  Water  Board.  Montgom- 
ery  *U78 

— Testing  T-beams,  Univ.  Cincin- 
nati  -1050 

— Ties,    Railway — Troubles  (n)659 

— Ties,  Riegler,  after  service   *77 

— Tower,  Earthquake-proof,  Cala- 
veras reservoir    308 

— Track  elevation,  Nickel  Plate,  Chi. 
— Concreting  trains  *315,  Abut- 
ments, retaining  walls,  etc  *888 

— Trains,   Equipment  of  concreting, 

Chi.  &  West.  Ind  *1275 

—Traymore  Hotel,  Atlantic  Cy. — 18 
stories;  pile  foundation  in  beach 
sand;  mushroom  slab  floor; 
domes,  etc.  *18,  Construction 
work;  concreting  plant;  chuting 
tower    *80 

— Tremie,  Use  of.    Chase   1167 

— Trestle,  Concrete,  in  forest,  Sooke 

Lake  conduit    (n)*1184 

— Tunnel  lining  by  compressed  air, 

L.  &  N.  Ry  "1033 

— Twin  Peaks  tunnel,  S.  F. — Col- 
lapsible   form,    etc  *869 

— Viaduct,  12th  St.,  St.  Louis.  Mar- 
tin  *725 

— Warehouse,      Midland,  Chicago, 

Concreting  plant   *289 

— Water  conduit,  Victoria,  B.  C.  994, 

996,  (n)*1184 

— Water  meter  boxes.  Cement  (n)*656 

— Water-works,  Tacoma  and  Seattle 
— Making  concrete  tight — Reser- 
voirs; settling  well;  large  pipe. 
Fowler  *107S 

— Winnipeg  aqueduct  portable  con- 
creting plants  (n)1088.  Traveler 
for  moving  steel  conduit  forms 
*1276,  Problem  in  sorting  aggre- 
gate in  storage  bins.    Sauer .  .  .  .  1284 

Condemnation,  Excess,  proposed  and 
killed,  N.  J.  and  Calif  562,  900 

Condenser  strainers,  Multiple-bas- 
ket, Lafronda  (n)1104 

Condron  Co.    Flat-slab  license   707 


Page 

Connecticut — Tar-macadam  road  *81, 
State  Highway  Report  (n)82,  Ship- 
ping terminal,  New  London.  Clarke 
*1028,  Connecticut  State  Health 
Asso.  (n)1101 

Conservatism — No  Federal  curb  on 
Western  power  development.  Mer- 
rill  873 

Consolidated  Gas  Co.,  N.  Y.,  tunnel 
flooding   and    recovery    *673,  705, 

*736 

Construction  camp.    See  "Camp." 

Construction  plant,  Model  record  of 
distribution  of,  Gt.  Lakes  Dredge 
&  Dock  Co.'s  *218 

Construction  plant,  Nepaug  dam....  *25 

Construction  power-plant  system, 
Selecting    965 

CONTRACTS  AND  CONTRACTORS 

— Bids  on  contractors'  own  plans 
illegal — Cedar  Lake  reservoir, 
Seattle    609 

— Contractor,  Has  he  a  snap?  Ben- 
ham    372 

— Land-drainage  contracts.  More- 
house  1165 

— N.  Y.  rapid  transit — Delayed  bid- 
der's case  562  Extra  -  work 
clauses  (ns)651,  712,  Low  bidder 
made  mistake   (n)1280 

— Ottawa  water-supply  contracts  and 

engineer's  backbone    712 

— Percentage-basis    contracts  with 
economy       clauses  —  Cambridge 
subway    466,   Utica.     Musson...  759 

— Plant,  Model  record  of  distribution 

of  contractor's   *21S 

— Sewer  work  plans,  Columbus ....  *1034 

— St.  Paul  asphalt-pavement  guaran- 
tee decisions   1148,  (n)94 

— Sliding-scale  contract  (inquiry)  .  (n)  185 

— Specifications,  Alternate,  for  public 

work  legal.     Pierce  1048,  Hill.. 1188 

— Storm  King  highway  specifica- 
tions  *724 

— Street  cleaning  by  contract,  Phila.  6 

— Subcontractors,  Fair  dealing  with, 

(n)46 

— Tiffin  retaining  wall  bids — Pat- 
entees' royalties  justified.  Luten 

229,  757,  Hardman   419 

— Trip  to  Coast,  Contractor's   884 

— U.  S.  Interior  Dept.  building  con- 
tracts—  New     form  protecting 

subcontractors.     Micou    109 

Conveyor,  Backfilling  ladder  *1133 

Conveyors,  Brick  handling  with 
Matthews  gravity  roller.  Conant.*834 

Conveyors,  Coal,  Panama   254 

Conveyor,  Coal-unloading,  Snow....*300 
Conveyor  scale,  Recording,  Richard- 
son  (n) 336 

Conveyors,  etc.,  Stone-handling  *176, 

*987,  *990 
Cooke,    F.    H.    Stresses    in  Panama 

cranes  83,  87 

Cooke,  M.  L,  Report  of  644,  682,  995 

Copper  alloys  cracking  and  corro- 
sion.    Jonson   69,  572,  805 

Cornice,  Cantilever-frame,  Mo.  Ath- 
letic Asso  *1061 

Coroner,  Once  more  the   900 

Corrosion.      See    "Iron    and  steel," 

"Copper  alloys." 
Corson,  S.  C.     Timber  bridge  erec- 
tion  *268 

Corthell,  E.  L.  Marseilles-Rh6ne 
Canal  tunnel  *386,  Cairo  sewerage 
*545,  Gulf  storms    758 

COST  DATA,  METHODS,  ETC. 

— Aerial  tramways,  Cost  of  (n)560 

— Bridge  designs,  Highway,  Hudson 
Highlands  *856,  Concrete  arch 
too  costly.  Concrete  Engineer 
901,  Another  Con.  Eng.  1045,  Nor- 

manskill  viaduct.     Yates  *1286 

— Bridge  Minneapolis  concrete  *1273 

— Cleveland  municipal  electric  costs.  859 

— Concrete  bridge,  Canon  Cy  *241 

— Concrete  cost  chart.     Hoover ....  *795 
— Contract  with  inducement  for  econ- 
ony  —  Cambridge    subway  466, 

Musson    759 

— Dam,  Harrisburg  concrete.  Justin  .  *1250 
— Ditching  by  dynamite.  ...  (ns)848,  898 
— Drainage  pumping.  La.  Okey..733,  757 

— Drilling,  Winter,  Barge  Canal   266 

— Fence  wire,  wood  and  steel  posts.  362 
— Garbage  -  disposal  propositions, 

San    Francisco   232 

— Gilbert,  Minn.,  sewers.     Cohn   364 

— Gloversville  sewage  works..  *744,  *780 
— Grade-crossing  removal  costs,  As- 
sessing   370 

— Gravel     roads,     New  Hampshire, 

*1110,  1137 
— Hierhway  maintenance  accounting, 

O  *1277 

— Highways,  Comparative  costs  of 
guard    rail    and    wide    fills  on, 

Mass   *79 

— Motor-car  operation,  Oakland  1033 

— Motor-trucking,    Chi.  water-wks., 

(n)317 
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COST  DATA,  METHODS,  ETC. — Cont. 
— Motor-trucking  heavy  girders,  etc., 

•176,  *554,  *653 

— New  London  pier  *1031 

■ — Palo  Alto  refuse  incineration  1125 

—Pipe,  Laying  16-and  12-ft  318,  641 

— Pumping  plants,  Cleveland  and  St. 

Louis  *886,  1253,  Correction  1044 

— Reservoir,     Concrete  -  lined  Salt 

Lake  Cy  *1249 

— Road  maintenance,  111.,  costs  and 

costkeeping   *310 

— Road    maintenance,    Penn.,  cost- 
keeping   *250 

— Roads,     Reconstructing  southern 

rural  *446 

— Roads,  Smooth,  Motor  saving  by..  1188 
— San  Diego  stadium  excavation.  ..  .*580 
— Smoke  washing.  Engine-house ....  *906 
— Street   cleaning   cost  a  factor  in 
pavement  design.     Hanna  1257, 

(n)1287 

— Street    underpass   for  Springfield, 

Mass.,  railway  station  *297 

— Tie  cost  diagrams,  Can.  Pac  *292 

— Track  elevation,  Lynn,  Mass  *533 

— Track  laying  without  ties .  . .  . *595,  611 
— Trench    spoil    moved    cheaply  by 
tractor-trailer  trains,  Chi.  Stock- 
yards  *842 

— Tunnel  driving,  Bonus-system .  405,  418 
— Uselessness  of  general  cost  data — 
Conn.  Highway  Report.  Bennett, 

(n)82 

— Victoria,   B.   C,   water-wks.;  con- 
crete and  other  piping  994,  996 

— -Water  meter  maintenance,  Chi.,  (n)  285 
—Water  waste  cost,  Demonstrating, 

(n)*319 

— Well,  Sinking  deep.    Green  *450 

— Wood-block  laying,  Seattle  *924 

Cottages,       Humphrey's  concrete. 

Drayer   *1116 

Cotton     terminals,     Atlanta  *1190, 

(ns)1087,  1135,  *1280 

Cottonseed,  Pressure  of.     Eliot  *991 

Council  Bluffs,  la. — Laying  pipe....  318 
Coupler,  Fitzgerald's  automatic,  for 

freight   trucks,   C.   &   E.   I.  R.R., 

(n)*720 

Couplings,  Pipe.  Lord  *1035,  Mul- 
holland   1284 

Crane  "Ajax"  failure,  Panama — Al- 
lowance for  transverse  strength  in 
columns  83,  Monniche,  Cooke, 
Welty    86 

Crane  hook  safety  stop,  Elec.  Con- 
troller &  Mfg.  Co.'s  (n)192 

Crane,  Link-Belt  locomotive,  at 
Knickerbocker  stone  -  crushing 
plant  (n)*126,  *331 

Crane,  Locomotive,  Building  plate- 
girder  bridge  with,  Miamisburg, 
O  *H79 

Crane,  Locomotive,  for  ditch  excava- 
tion, Minidoka  project   (n)*608 

Crane,  Tractor-type  revolving,  Dav- 
enport  (n)*191 

Crane,  Traveling,  Pub.  Service  Elec. 
Co.'s  power  plant   *1260 

Cranes,  Gantry,  for  lumber  —  Car- 
penter O'Brien  piers  *494 

Cranes,  Locomotive,  Use  of   858 

Cranes,  Traveling,  with  platform 
hoists,   Ford   shops  (n)*48 

Craven,  A.     Subway  accidents   762 

Creighton,  W.  H.  P.  New  Orleans 
hurricane   710,  765,  853 

Cribs,  Rebuilding  Omaha  water- 
intake.     Prince   *342 

Crohurst,  H.  R.    Cincinnati  rainfall .  *783 

Crossbracing,  Lap-bolted,  Brooklyn 
subway   *602 

Crossing  gates,  Heavy,  Long  Isl....*188 

Crossings,  Contractor's  portable 
track   *317 

Crossings,    Smooth    railway  (inq.), 

(n)996 

Crusher,  Rock.    See  "Rock." 

Culvert  form,  Concrete  Form  Co.'s 
"Whalen"    universal  (n)912 

Culvert  with  ditch  connection.  Nel- 
son  *943 

Culverts  damaged  by  creek  freshet, 
Mohawk  Val.    Steere  *650 

Curve  superelevation,  111.  highways. 
Bilger    74 

Curves,  Retracing  old  compound 
railway.     Green   *364 

Cutoff,  D„  L.  &  W.  Summit.  .*957,  (n)910 

Cutter  head  for  hard  material  on 
Porto  Rican  dredge.     Gandolf o .  .  .  *990 

Cutter.  W.  P.  Classification  of  tech- 
nical literature    132 

Cutting  outfits,  Modern  Engineering 
Co.'s  Frausek  oxyacetylene .  .  .  (n) *1056 

Cutting  steel  and  concrete  *988 

Cutting  steel  sheetpiling  with  torch, 

(n)416 

D 

Dallas,  Tex.— Track  ballasting ....  (n)128 
DAMS 

See  also  "Reservoirs,"  "Coffer-dam." 
■ — Arrowrock  dam  log-handling  equip- 
ment.   Paul  *200,  225.  Dam  dedi- 
cated *717.  Concrete  temperature 
experiments    923 
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DAMS — Continued 

—Austin  dam.    Justin,  Taylor   182 

 Bear  Valley  dams,  Old  and  new, 

and  Crags  dam  in  service,  Calif. 
Lippincott   •  •  ■  ■  •  °54 

— Calaveras  earth  dam,  S.  F.,  built 

by  hydraulic  process  *1J54 

—Cedar  Lake  reservoir  leakage  re- 

port.  Seattle   1053 

— Coatesville  dam,   Protest  against, 

477,  (n)670 

— Elephant  Butte  dam,  Placing  ma- 
sonry; concreting  methods  and 
records.    Baldwin   *645,  *696 

 Harrisburg    concrete    dam  across 

Susquehanna;  precast  beams  for 
deck.    Justin   *1250 

— Kensico  dam  architecture.  Flinn, 

*433,  465 

— Lake  Fully  plant,  Switzerland ....  *822 
— Mathis,    Ga..    concrete    dike  dam. 
Lauchli   *529,   Ground  tempera- 
tures  *510  *589 

— Naugatuck  water-storage  dam..(n)759 
— Nepaug  dam,   Hartford,  construc- 
tion plant    *25 

— Ohio  Riv.  Dam  No.  10  completed, 

(n)958 

— Provo  earth  and  rock-fill  dam....*395 
— Ripogenus  dam  on  Upper  Penob- 
scot, Gt.  Nor.  Paper  Co.'s  *282 

— St.  Francis  Riv.,  Que.,  Hollow  con- 
crete dam   *1032 

— Seneca     Falls,     N.     Y. — Concrete 

canal-dam  blowout.    Cady   *570 

— Siphon     spillway,     Power  -  dam. 

Mathewson   *269 

— State  Line  dam,  Hydro-Elec.  Co. 
of  W.  Va. — Friction  tests  of  con- 
crete on  shale.    Lasier  *156,  225 

— Turners  Falls,  Mass.,  plant.  ..  *205,  225 

—Worcester — Pine  Hill  dam  *1293 

Dan  Patch  Ry.  gasoline  power  *782 

Data  sheet,  Book-form,  for  valuation 

work.     Klotz   *794 

Datesman,  G.  E. — Sketch;  portrait .. *1194 
Davis,  C.  E.  Water-main  breaks ...  *244 
Davis,  E.  S.  Subway  accidents .. 755,  762 
Dayton,     O.  —  Topographic  survey. 

Randall   *942 

Deakyne,  H.  Mo.  Riv.  report ....  409,  561 
Death  Valley,  Temperatures  in...(n)841 
Deflections,  Angular,  in  decimals  of 

feet   1087 

Delaware — Coleman  du  Pont  road, 

*794,  *846,  *897,  *1265 
Delco  Bldg.,  Dayton,  Concreting. 554,  *974 
Denver,    Colo. — Testing  water-main 
flow.    Hardman  848,  Water-works 
value  (n)814,  New  works  planned, 

(n)234 

Depreciation.     Erickson  1003,  1282 

Derailments  chief  cause  of  railway 

accidents — I.  C.  C.  report  1235 

Derrick  failure,  Chicago  bridge ..  (n)  *611 
Derrick,  Traveling,  Dravo  Contract- 
ing Co.'s  "whirler"  *506 

Derrick,  20-ton,  with  roller-bearing 
mast,  Wm.  Penn.  Hotel,  Pitts- 
burgh  *1132 

Derrick,    62-ton    traveling  stiff-leg, 

Valparaiso   (n)1155 

Des  Moines  gas  case   563 

Design  and  invention,  Supreme  Court 
on — Luten      patents      1054,  1089, 

•1094,  1138,  Camp,  Eddy  1236 

Detailer,  Importance  of.  Fleming...  653 
Detonators,  Du  Pont  delay  electric. 

(n)*528 

Detroit,  Mich. — Pavement  founda- 
tions over  filled-in  trenches  *228, 
Railway  purchase  defeated  910, 
945.  Sewage  disposal  1203  (n)239, 
Growth  of  suburbs   (n)1140 

Detroit-Superior  viaduct.  See  "Via- 
duct." 

Diagram.    See  also  "Chart." 

Diagram,  Concrete  temperature-age- 
strength   *892 

Diagram  for  determining  pavement 
crowns.  Barber  *509,  Errata 
(n)853,    Syracuse    practice.  Lyon 

(n)1039 

Diagram,    Stress-strain  logarithmic, 

*542,  707 

Diagrams.  Tie-cost,  Can.  Pac  *292 

Dibble,  B.    Lead  and  tar  paints  973, 

(n)556 

Diesel  engine.    See  "Engines." 
Dimock,    A.    H.  Garbage-reduction 

question    228 

Dining — Caf§  in  day  coach  *284 

Dinkey  with  underhung  tank,  Oren- 

stein-Arthur  Koppel   (n)*336 

Dipper  tooth,  Easy-loading,  Cham- 
bers'  (n)*912 

"Directograph"  recording  meter .  (n)*1248 
Discharge  accelerator,  Replogle's .  .  *1193 
District    of    Columbia  —  Pavement- 
crown  diagram.    Barber  *509,  Er- 
rata    (n)853,     Syracuse  practice. 

Lyon   (n)1039 

District  representatives  on  utility 
commissions;  Landreth's  sugges- 
tions   801 

Ditching  by  dynamite  (ns)848,  898 

Ditching  dredge  performance,  la. 
Whitney   (n)992 
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Diving  for  submarine  F-4  *880 

Dlyn,  H.  L.    Temporary  support  for 

elevated-ry.  bent   *122 

Dobson,  G.  C.  Concrete  flagpole ....  *452 
Dock.    See  "Wharves  and  docks." 

Doctor  of  Engineering,  First  (n)115 

Dodge,  J.  M.,  Death  of  *1146 

Doebler,  E.  W.    Weir  tests  *1018 

Dome,  Cast-iron,  for  sale,  Wis.  .  .  .  (n)767 

Dome,  Concrete,  Mass.  Tech  *385 

Dome,  Palace  of  Horticulture.  Earl, 

Chace — Framing  *112,  Designing.  .  *208 
Domes,  Concrete,  Traymore  Hotel..  *21 
Dominguez    central-station  irriga- 
tion system.     Loomis  *540 

Donoghue,  G.  T.  Concrete  lamp- 
posts  *989 

Doors,    Quick-closing,    for  pressure 

cylinders.    Jackson    276 

Dorr,  E.  S.  Automatic  pumps  in  Bos- 
ton prevent  sewer  flooding  1155 

Dougherty,  W.  J.     Maine  post-road 

drainage   and  foundations  *458 

Douglas  fir  paving-  blocks.    Goss....  774 
Dragline    excavator.      See  "Earth- 
work." 

Drain.  See  also  "Sewers,"  "Storm," 
"Culvert," 

Drainability  of  Imhoff  tank  sludge, 
Measuring.    Stevenson   566 

Drainage  at  street  intersections;  In- 
glewood,    Calif.     Mann  *221 

Drainage,  Boise  project — Dragline- 
excavator  work    795 

Drainage  —  Concrete  storm-water 
aqueducts  over  irrigation  canal, 
Calif.    Marple   (n)*178 

Drainage  contracts,  Land.  More- 
house  1165 

Drainage,  Dynamite  for,  Phila. 
(n)848,  Costs  elsewhere  (n)898 

Drainage,  Maine  post-road.  Dough- 
erty  »458 

Drainage  problems,  Everglades  466, 
Elliot    612 

Drainage  pumping  cost,  Southern 
Louisiana.    Okey   733,  757 

Drainage  pumping  plant  South 
Quincy  Levee   Dist  *918 

Drainage  pumping  plant  with  varia- 
ble-speed drive,  Hartwell  Dist., 
111.  *581,  Larger  plant,  New  Or- 
leans.    Shaw    804 

Drainage  pumps,  D'Olier  low-lift 
screw,  at  Terrebonne,  La  *313 

Drainage  pumps  in  N.  0.  storm   903 

Drainage,  Sub-,  of  brick  -  paved 
streets,  Lakewood,  O. ;  curb 
drains.     Fisher   *557 

Drainage  water  from  irrigation 
tracts  used  for  further  irrigation. 
Hart   (n)201 

Drainage  wells,  Elephant  Butte  dam 
foundation   *647 

Draining  swamp  for  earth  fill,  Dela- 
ware road  *897,  *1265 

Dravo  Contracting  Co.'s  derrick  ....*506 

DRAWING,  DRAFTING 

— Board,    Ball  -  bearing.  Schwartz, 

(n)*1135 

— Detailer,  Importance  of.     Fleming  653 
— Engineer-draftsman's  exam,  ques- 
tions  1107 

— Erasing  knife.     Bradstreet  (n)79S 

— Filing  cases,  Vertical  (n)*272 

— Interstate  Commerce  Comm.- — 
Acres  or  tracing  cloth  and  hogs- 
heads of  ink  1091 

— Lettering  templets,  K.  &  E...(n)*1008 
■ — Sewer-work  plans,  Columbus ....  *1034 
— T-square    for    inking    over  fresh 

lines,  Ruehle  (n)*720 

- — Templets,  Cardboard  structural- 
work   *461 

— Triangle,  Hellman's  universal .  (n) *912 
Drayer,  C.  E.    Concrete  cottages ...  *1116 
Dredge    bucket,     Hayward  "Multi- 
Power"  orange  peel   *71 

Dredge  bucket  with  motor,  Mead- 
Morrison   (n)*288 

Dredge  dipper  tooth.  Chambers'  re- 
versible   easy-loading  (n)*912 

Dredge,    Ditching,    performance,  la. 

Whitney   (n)992 

Dredge — Home-made  clam-shell  ex- 
cavator of  1877.    Goodday   *78 

Dredge,  Hydraulic,  High  record  for, 

N.  T.  Barge  Canal,  Rome,  N.  T.(n)*800 
Dredge    walks    along    over  trench, 
Winnipeg    aqueduct     *942,  *1083, 

Dragline  on  timber  pads  (n)*1232 

Dredge  working  in  hard  material, 
Porto  Rico,  Special  cutter  head  on. 

Gandolfo    *990 

Dredging,  Sinking  cylinder  pier  bv 

open   *1274 

Dredging — Subaqueous  rock  excava- 
tion.   Phelps  *968.  *1020,  *1062 

Drill,     Air,     Ingersoll-Rand  "Little 

David  close-Quarter"   (n)*192 

Drill  attachment  for  driving  spikes, 

McKiernan-Terrv  air  (n)*432 

Drill  barges.     Phelps ..  *968,  *1020,  *1062 
Drill  bit,  Ingersoll-Rand  "Carr" .  (n)  *1008 
Drill,  Hand-hammer  air,  Chicago. (n) *1200 
Drill,      Pneumatic-hammer,  under 
water.    Fritz  (n)656 
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Drill,   Western   Elec.  hand  hammer 

and  (n)*960 

Drilling,  Elephant  Butte  dam  *646 

Drilling  in  Gt.  Nor.  tunnel  (n)512 

Drilling  machine,   Hill  gang,  Hunt 

Eng.  &  Sales  Agency's  (n)*1056 

Drilling    methods,     Moodna  tunnel 

bypass   *1108 

Drilling,  Portable  compressor  for(n)*992 
Drilling     tools,     Recovering  well. 

Clapp  (n)30 

Drilling,    Winter,    on    Barge  Canal; 

"oldman"      for     drilling  chords. 

Browne   *266 

Drillings,  Deepest,  in  world  (n)82 

Drills,    Elec.    percussion    rock,  Ft. 

Wayne   (n)*576 

Drills,  Recovering  well  *451 

Dry  dock,  Balboa,  Panama  (n)1288 

Dump  trestles  for  sidehill  cuts. .  (n)*1087 

Dumping  tower  for  carts  *843 

Durham,   H.   W.     Pavement  mortar 

beds  517,  Granite-block  tests  9 32, 

Second  Ave.  test  pavements,  N.  Y.  .1255 
Dust  arrester,  Cloth-screen,  Whiting, 

( n )  *  5  2  8 

Dye,  I.  W.    Rivet  tension   467 

Dynamite.    See  "Blasting." 

E 

Earl,  A.  W.  Horticultural  Palace 
dome   *112,  *208 

Earnings.  See  "Compensation,"  "La- 
bor," "Engineers." 

Earth  temperature  variations  de- 
crease with  depth.    Lauchli ..  *510,  *590 

Earthquake,    Imperial    Val.,  Calif., 

*234,  275,  (n)46 

Earthquake,  Nev.    Boardman  *1222,  1233 

Earthquake-proof  concrete  tower, 
Calaveras  reservoir   308 

EARTHSLIDES 

See   also    "Subways — N.   Y.   Cy. — 
Accidents." 

— Bridge,  Herkimer,  N.  Y.,  damaged 
by  slip  of  approach  embankment. 
Clark   *7T1 

— Knickerbocker  cement-plant 

wreck,  Hudson  285,  *330 

— Norfolk  &  West.  R.R.  work  *81S 

— Panama  Canal  691,  756,  763,  *861, 
(ns)622,  718,  815,  862,  1101,  1245, 
Slides  or  leaks?  802,  Goethals' 
reports  *1009,  1041,  1287,  Trans- 
cona  elevator  case.  Gaffney 
1189,  Commission  of  scientists ..  1149 

— Penn.    Lines — Stopping  earthslide 

with  explosives    *24 

— Railway  cuts,  Clearing  slides  from, 

Kan.  Cy  (n)30 

EARTHWORK 

See  also  "Dredge,"  "Shovel," 
"Roads,"  "Sewers,"  "Tunnels," 
"Retaining-wall,"  "Drainage,"  etc. 

— Backfilling  and  pipe-handling  ma- 
chine, Waterloo  (n)96 

— Backfilling  river  wall,  Cedar  Rap- 
ids  *1133 

— Barney  incline  for  hauling  wagons 

out  of  pit  *894 

— Crane,  Locomotive,  for  ditch  exca- 
vation, Minidoka  project  (n)*608 

— Dam,  Calaveras,  built  by  hydraulic 

process   *1254 

— Ditching  by  dynamite  (ns)848,  898 

— Ditching  dredge  performance,  la. 

Whitney   (n)992 

— Dump  trestles  for  sidehill  cuts  (n)*1087 

— Earth  fill,  The  unstable   466 

— Excavating,  Quick,  by  blasting  and 

fire  hose,  Kaw.  River  flood ...  (n)  224 

— Excavator,  Dragline,  at  sand  and 

gravel  plant   *1204 

—Excavator,  Elec.  dragline,  Boise 
project,  excavates  60,000  yd.  in 
18  days.    Burkholder   795 

— Excavator,  Home-made,  Clamshell, 

of  1877.     Goodday   *78 

— Fire  engine  to  break  up  refractory 

material,  Halifax  (n)704 

— Grab  bucket  with  motor,  Mead- 
Morrison   (n)*2S8 

— Loading  excavated  material  from 
subway  across  track  by  hand 
cars,  Chicago  (n)702 

— Norfolk  &  Western  R.R.,  Building 

low-grade  line  *818 

— Panama  R.R  (n)910 

— Reservoir  embankment,  Hill  View, 

for  N.  Y.  Cy.    Tidd  *500 

— Road  work,  Del. — Draining  swamp 

for  earth  fill  *897 

— San  Diego  stadium  *577 

— Shovel,    Steam,    burrows    its  wav 

out. — L.  I.  R.R.  cut  ".*365 

— Shovels,  Two  steam,  in  one  cut,  At- 

wood-Davis  Sand  Co  *1278 

— Side-hill  cuts,  Table  for  computing 

area  of.     Groves  (n)*272 

— Slope  trimming  machine.  Cole  (n)*1231 

- — Street  cutting  through  station ....  *296 

— Trench  spoil  moved  cheaply  by 
tractor-trailer  trains,  Chi.  Stock- 
yards; electrically  operated 
dumping  tower  *S42 
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EARTHWORK— Continued 
—Trenching-  machines,   Ladder  and 
Wheel,    Pawling-    &  Harnisch- 

feger  *448 

—Tunnel,  Hydraulic  filling  of  (n)320 

— Winnipeg  aqueduct — Dredge  walks 
along  over  trench  *942,  Founda- 
tion *1083,  Dragline  carried  on 

timber  pads  »1232 

East  St.  Louis,  111. — River  terminal ..  *543 
"Eastland,"    Capsizing    of    225,  273, 
(n)238,  C.  L.  H.  373,  Water-ballast 
tanks.    Harris  467,  Stability.  Tow- 

ler  *516 

Eccentric    loading    questions  1043, 

Fleming  *1026,  Paaswell,  Gutman.1238 
Eddy,    H.    P.     Gloversville  sewage 

works   *744,  *780 

Eddy,  H.  T.    Concrete  patents  1236 

Edison  fire  report  available  1187 

Edmonton,  Alta. — Sewer  tunnel  *127 

EDUCATION 

See  also  "Engineering  schools." 

— Competitions  as  an  aid  to  engi- 
neering instruction.    McDaniel..  88 

— Cooperative  technical  schools  meet 

present  needs.     Ayer  1059 

— Engineering  education  faults; 
over-specialization.  Wilson  1211, 

1234 

— Engineering    education,    What  is 

the  matter  with  our?    Orton.  .  .  .  822 

— Military  training,  Engineers'  323, 
513,  741,  1185,  Bayles  131,  Men- 
denhall  519,  Kan.  Cy.  lectures 
757,  Univ.  111.  cadet  brigade 
(n)766,    In   land-grant  colleges, 

(n)958 

— Occupation,  Selecting  right;  Schnei- 
der's views    321 

— Public     speaking.      Benham  131, 

Newell  276,  Miller  372,  Wolf   565 

EFFICIENCY  ENGINEERING 

— Bonus-system  tunnel  driving  405, 

418 

— St.  Paul,  civil-service  efficiency- 
rating  rules   1067 

— Selecting  right  occupation   321 

Eiffert,  C.  H.    Reducing  demicals  of 

an  acre  to  sq.  ft.  702,  Errata.  .  (n)1280 
Election  results,  November  900,  910 

ELECTRIC  RAILWAYS 

See  also  "Elevated,"  "Subways." 
— Am.    Elec.    Ry.    Asso.    *77,  *750, 
(n)800,   San   Francisco  meeting, 

808,  *846,  859,  943 
— Am.  Inst.  Elec.  Engineers'  papers.  90 
— Cars,  Small,  to  compete  with  jit- 
neys   610 

— Cars,  Street-ry.,  Christiania  (n)63 

— Chicago — Legal  conflict  on  trailer 

cars   (n)958 

— Chicago     terminal  electrification, 

1141,  1186,  (n)1024 
— Chi.,   Mil.   &   St.   P.  electrification 

progresses  rapidly    862 

— Cincinnati  track  relaying  *362 

— Cleveland  case — Rights  of  way  274, 

(n)382 

— Cleveland,  Electrification  of  rail- 
ways  entering   (n)334 

— Cleveland  voting  on  bonds  910,  945, 

 (n)862 

—Cleveland  &  Ohio  Cent,  surveyed 

by  students   (n)332 

— Dan  Patch  Elec.  Lines.  (Minn., 
St.  P.,  R.  &  D.) — Gasoline  power, 

*782 

— Gasoline-elec,  car,  N.  Z  (n)295 

— Hamilton  inclined  railway,  Ont...  *49 

— International  Ry.,  Ont.,  car  de- 
railment  (ns)142,  238 

— Kan.     Cy. — Clearing    slides  from 

cuts   (n)30 

— Kan.     Cy. — Track  reconstruction. 

Murray   *411 

— Locomotives'  record,  P.  R.R.  ter- 
minal, N.  Y  (n)101 

— London  (Ont..)  &  Port  Stanley.  .  (n)285 

— Melbourne  railways — Public  own- 
ership  (n)1293 

— Michigan  Ry. — New  heavy  rail- 
road; track;  third-rail  construc- 
tion; overhead  lines,  etc  *212 

— N.  Y.,  N.  H.  &  H.  elec.  line  out  of 
service  by  storm  1195,  No  blow 
to  elec.  traction  1234,  Broken 
wires   1244 

— Newark  terminal  to  relieve  traffic 
congestion,  P.  S.  Ry.  Co.  *680, 
Terminal  and  utilities  building, 

♦836,  850,  *991,  1044 

— Oakland,  Antioch  &  Eastern  Ry., 

Calif. — Automatic  block  signals. *150 

— Penn.  R.R.  electrifies  Phila.  dis- 
trict  *930,  946 

■ — Phila.  rapid-transit  progress.  .  .  .91,  572 

■ — St.  Louis — Laying  new  rails  on  old 

ties  in  concrete   *840 

■ — St.  Paul,  Electrification  of  rail- 
ways  entering   (n)333 

— San   Angelo,  Tex.,   Street  railway 

given  to   (n)1145 
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ELECTRIC  RAILWAYS— Continued 

— San  Francisco — Municipal  Ry.  put 
on  a  par  with  private  utilities 
181,  Regrading  for  United  Rail- 
roads *860,  Twin  Peaks  tunnel 
*869,  United  Railroads'  labor  pol- 
icy, etc.  Lilienthal  808,  Rail 
grinding  with  track  brakes.  ..  (n)622 

— Shelter  with  ornate  posts,  Los  An- 
geles  *1080 

— Street  car  traffic,  Unprofitable   83 

— Street  railway  track  in  American 

cities — Baltimore  compilation.  .  .*750 

— Ties,  Riegler  concrete,  after  ser- 
vice   *77 

— Ties,    Steel.     Internatl.    Steel  Tie 

Co   35 

— Track    construction  recommended 

by  A.  E.  R.  E.  A  *846 

— Track  maintenance,  heavy  rys   900 

— Track  laying  without  ties,  Char- 
lotte, N.  C.    Horton  *594,  611 

— Tracks,  Ballasted,  Dallas.  Brown, 

(n)128 

— Valuation-work  data  sheet  *794 

— Wash.  &  Md.  Ry. — Difference  be- 
tween investment  and  value ..  (n)  453 
ELECTRICITY 

For  hydro-electric  see  "Water 
power." 

— American  Inst.  Elec.  Engineers' 
convention — Power  transmission; 
railroads;  street  lighting;  mo- 
tors; cookin-r;   rates    90 

Transmission-line  tvwnrs:  founda- 
tions and  erection — i-,  nn,  Water 
&  Power  Co.;  Ala.  P»-vv.«r  Co. ; 
Pacific  G.  &  E.  Co.;  Toronto 
Power  Co.;  Am.  Bridge  Co.  *I0?, 

*314 

— Battery  zincs.  Defective   oJ 

— Bridge,  Stray  currents  on,  Youngs- 
town.     Justus   "1285 

— Carquinez  Straits,  Pac.  Gas  &  Elec. 
Co.'s    high-tension  transmission 

line  across   *248 

— Cities,  Use  of  electricity  in  Winni- 
peg and  other  North  American .  1117 
— Cleveland  municipal  electric  costs.  859 
— Conduits  in  concrete,  Outlet  boxes 

for.     Wolf   1238 

— Construction   power-plant  system, 

Selecting    965 

— Detonators,  Du  Pont  delay  (n)*528 

— Dragline   excavates    60,000   yd.  in 

18   days,   Boise   project   795 

— Drainage  pumping  plants — Vari- 
able-speed drive  from  nonvari- 
able  motor,  Hnrtwell  Dist.,  Ill, 
*581,  Large  plant,  New  Orleans. 

Shaw   804 

— Drills,  Percussion,  Ft.  Wayne ..  (n) *576 
— Hammer  and  drill,  Western  Elec, 

(n)*960 

— Hoist  drive,  Independent,  Mead- 
Morrison   (n) 336 

— Hoist,  Hamilton  inclined-railway.  *49 
— Insulation     tester,  High-voltage, 

G.  E   (n)*48 

— Lamp-posts,  Concrete,  Chicago ...  *989 
— Lamp,    Projection,    for  exteriors, 

G.  E.  Co.'s  (n)*144 

— Light,   Harbor,   Esterline  "Golden 

Glow"   (n)*624 

— Lighting,  Car,  patent  decision ...  (n)  94 
— Lighting      standards,  Attractive 

concrete.    Allison   *1080 

— Lighting  unit,  Schwartz  "Little 
Wonder,"  for  construction  work, 

(n)1104 

— Lights,    Homemade    reflectors  for 

(n)*1088 

— Louisville  low-priced  panel  board, 

(n)541 

— National  Elec.  Light  Asso.  conven- 
tion 75,  Overhead  line  construc- 
tion. Martin  171,  Discussion  on 
prime  movers    212 

— Pole,  Carbo  steel  transmission ..  (n)  240 

—  Storage  battery,  Heavy-duty  Edi- 
son  (n)1104 

— Storage  battery,  Mentzer  "dry".(n)960 

Electrification  of  steam  railways. 
See  "Electric  railways." 

Electrolysis.  See  "Iron  and  steel 
corrosion." 

Elephant  Butte  dam.    Baldwin  *645, 

•696 

ELEVATED  RAILWAYS 

See  also  "Grade-crossing  elim." 
— Chicago — Lake    St.     bridge  *876, 

*934,  *1267 
— Making  elevated  railway  a  thing 

of  beauty   945,  (n)996 

— New  York  Cy. : 

Bents,  Full-load  secondary  stresses 

in.     Manville   *949 

Girders,  Handling  heavy  *271,  *411, 

*606 

Harlem  River  draw  replaced  *429, 

*437 

Motor-trucking    structural  steel, 

•174,  *554,  653 

Queens  Boul.  ornamental  concrete 
structure.    Griest.  . .  *913,  945,  (n)996 

Rebuilding  —  General  description, 

*625,  *683,  706 


ELEVATED  RAILWAYS— Continued 
—New  York  Cy. — Continued 

Subway  extension  to  White  Plains 
— Temporary  support  for  ele- 
vated-ry.  bent.    Dlyn  *122,  Low 

bidder's  mistake   (n)1280 

Track  raising  in  building  "hump" 
station;  express  inclines  built 
with  old  lattice  and  new  plate 

girders   *269 

— Phila.  progress   91  572 

Elevator,  Grain.    See  "Grain." 
Elevators,    Converting   hydraulic  to 

electric.    Pratt   (n)*271 

Elevators,   Seven  hydraulic,  quit  in 
Bowling  Green  Bldg.,  N.  Y.  (ns)524, 

•574 

Eliot,  W.  M.  Pressure  of  cottonseed.  *991 
Elizabeth,  N.  J. — Railway  impvts .  (n)  1149 
Elliot,  F.  C.  Lake  Okeechobee  water 

level    612 

Embankment.      See  "Earthwork," 

"Railways,"  etc. 
Employment  bureaus.    McCullough..  901 

Employment,  Selecting  right   321 

Engine.    See  "Engines"  (after  "En- 
gineers'.") 
Engineering  and  Public  Works  Dept. 
proposed  for  N.  Y.  State  (n)47 

ENGINEERING  COMPETITIONS 

— Bracket,  Dexter,  medal  (n)1101 

— Chilean  railway-shop  plans  (n)285 

— Engineering  instruction,  Competi- 
tions as  an  aid  to.    McDaniel...  88 
—  Prizes,  Rubber-factory  plan ....  (n)  256 
— Traffic  relief  at  street  intersection, 

„     N.  Y.  Cy  >875 

Engineering  Congress,  Internatl.  621, 
660,  705,  706,  713,  1281,  (ns)287, 
t-,     .         .  383,  478 

Engineering     construction,  Should 

course  in,  be  added?    Hardman  563 

Engineering  ethics — Interested  con- 
sulting engineers   1090 

"Engineering  News"  file  offered .  (n)1045 

ENGINEERING  SCHOOLS 
See  also  "Education." 

— Akron  Municipal  Univ  (n)958 

— American  Bridge  Co.'s  school ...  (n)  958 

— Arizona,  Univ  (n)329 

— Cincinnati,  Univ. — Home-built  test- 
ing machine.    Myers   *1050 

— Colleges  and  development  of  nat- 
ural resources.    Potter   995 

— Colo.  School  of  Mines  (n)526 

— Columbia     chemical  -  engineering 

course   °  715 

— Competitions  as  an   aid  to'  engi- 
neering instruction.    McDaniel..  88 
— Cooperative  schools  meet  present 

needs.    Ayer   1059 

— Harvard  and  Mass.  Tech. — Labora- 
tory plans  *340,  Concrete  dome 
*385,  Aerodynamical  experiments 
in  tunnel  *1129,  Contract  litiga- 

,ntlonT T  •■  (n)525 

— Hi-,  Univ. — Ceramic  Engineering 
Bldg.,  dedication — What  is  the 
matter  with  engineering  educa- 
tion? Orton  822,  Overspecializa- 
tion.  Wilson  1211,  1234,  Tem- 
perature influence  on  strength  of 
concrete  *892,  New  iron-cobalt 
alloy  897,  Military  brigade ...  (n)  766 
—Mass.    Tech.      See  "Engineering 

schools — Harvard." 
— "Mechanic  arts,"  What  are? — Mor- 
rill land-grant  law   179 

— Military-engineering     courses  in 

land-grant  colleges   (n)958 

— New  York  Univ   (n)185 

— Ohio  St.  Univ. — Public  health  in- 
struction 515,  Students  survey 
railway   line    (n)332,  Landscape 

architecture,  etc   (n)814 

— Penn.  State  College   (n)329 

— Pittsburgh,  Univ. — An  advertise- 
ment 32,  Explanation  515,  Mich. 
College  of  Mines  275,  Earnings 
of  graduate  and  non-graduate 
engineers.  Civil  Engineer  325, 
613,  Statistics  of  a  state  univer- 
sity   505 

— Rensselaer  Polytechnic  buildings ..  *475 
— Should  another  course  be  added  to 

curriculum?      Hardman    563 

— Washington  Univ..  St.  Louis.  ...  (n)185 
—  wis.,  Univ. — Concrete  stadium .  (n)  1149 
— Yale  graduates'  organization.  ..  (n)814 

ENGINEERING  SOCIETIES 

See  also  societies  by  name. 
— Cleavage — Why  not  single  society? 

1089 

— Conventions     scheduled     for  San 

Francisco    44 

— Highway  meetings,   Too  many!!!l281 
— Local  sections,  Do  they  harm  the 

society?  757,  1042,  Younger   901 

— Publicity  work  ...41,  131,  276,  372,  565 
— Relative  size  of  societies.  Newell 

(n)569,   Sherman   (n)659 

— San  Francisco  meetings.  . 621,  661,  1281 
Engineering  study,  Breadth  vs.  spe- 
cialization in   514  522 


July  1  to  Decern  Der  31,  1915 


ENGINEEKING  NEWS— INDEX 


xi 


851 


Page 

Engineering  work  seen  on  contrac- 
tor's trip  to  Coast   884 

ENGINEERS 

■ — Aberdeen,    Wash.,    city  engineer's 

salary    1090 

' — Assistant  engineers,  Expense- 
money   advances   to  (n)459 

— Awakening   of    engineer.  Newell 

568,  (n)659 

— Baltimore,  Chief  Engineer  for..(n)812 
' — Calif.       construction  engineer's 

exam  1081 

— Compensation  and  opportunity — 
University  of  Pittsburgh's  ad- 
vertisement 32,  Explanation  by 
the  University  515,  Mich.  College 
of  Mines  275,  Earnings  of  grad- 
uate and  non-graduate  engineers. 

Civil  Engineer   325,  613 

— Compensation  schedule,  Seattle,  (n) 286 
— Compensation — -Table    of  earnings 

of  a  state  university   505 

— Employment  bureaus.    McCullough  901 
' — Engineer    wanted,  Flood-preven- 
tion  (n)332 

—  English  engineers'  unemployment.  85 
— Fees,   How  engineers  earn.  Ben- 
ham    372 

— Highway  worn,   Give  experienced 
engineer  a  chance  in.    Mielly  373, 
"Why    railway    engineers  often 
fail  in  it.    Coghlan  659,  Lavis... 
— License  law,  structural  engineers, 

111  323   (ns)146,  139,  524 

— Licenses — A.  S.  C.  E.  action  659,  661 

— Military  brigade,  Univ.  Ill  (n)766 

— Military  courses,  land-grant  col- 
leges  (n)958 

— Military  lectures,  Kan.  Cy   757 

— Military  preparedness  and  engi- 
neer 1185 

— Military  reservists.     Mendenhall..  519 

— Military  training.     Bayles   131 

— N.    T.    depts.,    Kicking  engineers 

around    609 

— Ottawa  water-supply  and  engi- 
neer's backbone    712 

— Pan.-Pac.  Expo,  engineers  hon- 
ored. Nine   (n)716 

— Pub.  Service  Comm.,  Penn.,  Engi- 
neer  advocated    for  (n)718 

— Public  service  commissions,  Engi- 
neers and — N.  Y.  St.  Constitution.  247 
— Public    speaking.      Benham  131, 

Newell  276,  Miller  372,  Wolf   565 

— Publicity  Work,  Cooperation  of 
engineers  in — Buffalo  confer- 
ence   

— St.     Paul    water-wks.  engineer's 

exam  1071 

— Sanitary    engineers    wanted,  111. 

706,  717,  (n)235 
— Sewer  engineering,  Curious,  Ariz. 

town.  Reader   

— State  engineer,  Wisconsin  371, 

— U.  S.  Army  Engineer  Corps,  More 
civilian  officers  in  323,  Examina- 
tions  513,  741 

— U.  S.   Civil   Service   questions  for 

engineer-draftsman   1107 

Engineers'  Club  of  Phila...947,  994,  1004 
Engineers'  Soc.  West.  Penn  83,  1035 

ENGINES 

— Construction  power-plant  system, 

Selecting    965 

— Diesel  engine,  Southwark  "Har- 
ris"  (n)432 

— Gasoline,  Producer  -  gas  engine 
starts  on,  Riverhead  water- 
works  (n)560 

— Hoisting-engine  brake,  Automatic 

Dake   (n)*1200 

— Oil  engines,  Semi  -  Diesel,  Fair- 
banks-Morse  (n)*1200 

— Steam  engine.  3-cylinder,  for  sub- 
aqueous drilling  work   *1064 

English.    See  "British." 

Erasing  knife,    Draftsman's.  Brad- 

street   (n)798 

Erickson.  H.    Depreciation ....  1003,  1282 

Erie  flood  321,  *326,  369,  Report;  pro- 
tective   channels    and  conduits. 

*937,  (ns)524,  718,  1054 

Etching,  Molten  zinc  for.    Jones....  68 

Etnyre,  S.  L.    Pipe-laying  costs   318 

Eugenia  Falls  plant  (ns)66,  1054 

Eurich,  R.  H.     Filter  plant  *776 

European  war.    See  "War." 

Evaporation  from  irrigation  reser- 
voirs   and    canals.     Heron  *294, 

r,        ,  „       ,                             *583,  1001 
.UiVerglades   drainage   problems  and 
Florida  rainfall  466,  Elliot    612 

Examination.  See  also  "Civil  Ser- 
vice." 

Examinations  for  commissions,  Corps 
of  Engineers   513 

Excavation.  See  also  "Earthwork" 
and  cross  reference  from  it. 

Excavation  —  Dobying  subaqueous 
rock   (n)944 

Excavation,  Subaqueous  rock.  Phelps. 

•968,  *1020,  *1062 
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Excess  condemnation  proposed,  N.  J. 
562,  Why  killed,  N.  J.    &  Calif   900 

Exhibition,  Street-Cleaning  Appli- 
ances, N.  Y.  (ns)104,  812 

Expansion  and  suspension  joint, 
Combined,  Portland  harbor  bridge  *828 

Expansion     bearing.     Nickel  Plate 

bridge   *1105,  (n)1287 

Expansion  joint,  Imhoff  tank  *4 

Expansion  joint,  St.  Louis  concrete 
viaduct   *726 

Expansion  joints  in  granite-block 
pavement,  Worcester  *398 

Expense-money  advances  to  assist- 
ant engineers   (n)459 

Explosion.  See  "Accidents"  (various 
sub-entries). 

Explosives.     See  also  "Blasting.".. 

Explosives  production,  U.  S  (n)525 

Explosives  storage — Safe  distances.  754 

Exports.    See  "Trade." 

EXPOSITION,  PANAMA-PACIFIC 

For  engineers'   meetings  see  also 
societies  by  name. 

— Buildings,  Demolition  of   (n)1149 

— Carrying  visitors — Steam  and  auto. 

trains   *770 

— Contractor's  trip  to  Coast   884 

— Drill,  Gang,  exhibited  (n)*1056 

—  End,  Exposition  comes  to  1138 

— Engineering  conventions  sched- 
uled   44 

■ — Engineers  honored,  Nine  (n)716 

— Engineers'  special  train  (n)333 

— Internatl.  Engineering  Congress 
621,   660,   705,   706,   713,  (ns)287, 

383,  478 

— Natl.  Elec.  Lt.  Asso.  convention.  ...  75 
— Palace  of  horticulture  dome  fram- 
ing.   Earl,  Chace  *112,  *208 

■ — Wells,  Curing  sanded-up   845 

Extra-work  clauses,  N.  Y.  subway, 

(ns)601,  712 

F 

Factory  fires,  Late,  Maladministra- 
tion responsible  for    993 

Fall  increaser,  Herschel's,  and  Re- 
plogle's  discharge  accelerator ...  *1193 

Fall  River,  Mass. — Water-conserva- 
tion scheme   *760 

Farnsworth's  tar-macadam  roads...  *81 

Farrington,  W.  R.  Mass.  experi- 
mental concrete  pavement  1214 

Federal.  See  "United  States"  and 
cross-references  from  it. 

Fees.  See  "Engineers,"  "Compensa- 
tion." 

Feet  in  decimals  of  mile,  Table  of. 
Brady   1279 

Fence  wire,  wood  and  steel  posts. 
Cost  of,  B.  &  0   362 

Fenkell,  G.  H.  Pavement  founda- 
tions over  filled-in  trenches  *228 

Ferry,  C,  B.  &  Q.'s  car-transfer,  on 
the  Ohio  *599,  Portable  stop  for  in- 
cline  »221 

Ferry,   Car,  "Vancouver  (n)1054 

Ferry  service,  Should  it  be  free? 
Question  at  Seattle.  Chittenden 
264,  Trautwine    519 

Ferry  steamer,  Train,  Prince  Edw. 
Isl  (n)741 

Fertilizer,  Activated  sludge.  See 
"Sewers." 

FILING 

— Bridge  inspection  and  maintenance, 

R.  I.  highways  *604 

— Construction  -  plant  distribution 

filed    by   models  *218 

— Drawing  cases,  Art  Metal  vertical, 

used    by    Interstate  Commerce 

Comm  (n)*272 

■ — Highway  maintenance  accounting, 

O  *1277 

— Highways.  Record  plans  for  N.  H. 

state-aid   (n)*1231 

— Road    maintenance,    Concrete  and 

brick.  Ill  *310 

— Road  -  maintenance  costkeeping, 

Penn  *250 

— Technical-literature  filing.  Cutter  132 
— "Valuation  index  cards,  Chi.  &  N. 

W  *S44.  *1161 

— Valuation,    Railway,    office  index 

and  file  system.     Saunders  *894 

—Valuation   work,    Book-form  data 

sheet  for.     Klotz   *794 

— Water-wks.    methods,  Springfield, 

Mass  *443 

— Water-wks.  service  records  . ..(n>*944 
Filter.     See    "Water    pollution  and 

purification,"  "Sewers." 
Finance.     See  also  "Bond,"  "Rates," 
"Valuation,"  "Accounting,"  "Cost," 
"Capital,"  "Compensation." 
Finance — Assessing  costs  of  grade- 
crossing    removal    370 

Finance — Safeguarding    South  Am. 

investments    129 

Finance  —  Sinking-fund  delusion, 
„.         .                                          1282,  1003 
Financing    roadbuilding.  Vermilion 
Co.,  Ill  *1079 
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Fire  and  load  tests  of  building  col- 
umns, Combined;  machine  in  Un- 
derwriters'  Laboratory   *1144 

Fire,  Baltimore  warehouses  (n)1006 

Fire,  Bethlehem  steel  plant  (n)1006 

Fire,  candy  factory,  Brooklyn ....  (n)  958 

Fire,  Concrete,  Oregon    181 

Fire  damage  to  Nickel  Plate's  steel 

viaduct  at  Cleveland   *1037 

Fire  Dept.,  N.  Y.,  in  1914  (n)472,  Re- 
port on  subway  dangers   (n)572 

Fire  destroys  Hopewell,  Va  *1197 

Fire,  Edison,  report  available  1187 

Fire  engine  to  break  up  material.  .  (n)704 
Fire  fighter,  3-wheeled,  Davis ....  (n)  432 

Fire  hose,  Excavating-  with  (n)224 

Fire  hydrants,  High-pressure,  Cin- 
cinnati  *153 

Fire,    Manchester,    Mass.,  pumping 

station   (n)1101 

Fire,  Oil-tank,  Asso.  Pipe  Line  Co.'s. 

Bowie   *976 

Fire,  Peabody,  Mass.,  school  (n)910 

Fire  protection,  High-pres.,  To- 
ledo  (n)862 

Fire    protection.    Oil-storage  depot, 

(n)1198 

Fire  pumps,  Elec.  driven  centrifugal, 
Hill-Tripp   (n)672 

Fire,  Roebling  steel-frame  shop...*1004 

Fire  safeguards,  N.  Y.  Cy.  building 
ordinance  on   (n)429 

Fire,  So.  Pac.  snowsleds  (n)910 

Fire  sprinklers.  Inspecting  auto- 
matic  .*(n)271 

Fire,  To  make  home  safer  from — ■ 
Underwriters'  plan    611 

Firebox,  Smokeless,  Grateless  Fur- 
nace Co.'s   (n)*768 

Fireproof  window,  Pomeroy  *624 

Fireproofed  wood  tests,  Prince's,  at 
Govt,  laboratory   309 

Fires,  Late  factory,  Maladministra- 
tion responsible  for    993 

Fish,  Oiled  roads  destroy   (n)229 

Fisher,  E.  A.    Street  subdrainage .  .  .  *557 

Fishing  pier,  Fire  Isl.,  N.  Y  (n)206 

Fisk,  J.  H.  Mattress  to  protect 
bridge  pier    986 

Fitchburg.  Mass. — Sewage-works  *4, 
Reservoir  completed   (n)909 

Flagpole,  Concrete,  Panama.  Dob- 
son   *452 

Flashboards,  Auto.,  Mathis  dam....*531 

Flat  slab.    See  "Slab,"  "Concrete." 

Fleming,  R.  Underrated  contributor 
to  steel  construction  653,  Is  a  part 
stronger    than    the    whole?  1026, 

1043,  1238 

Flinn,  A.  D.  Kensico  dam  architec- 
ture  *433,  465 

Float,  Split,  for  finishing  joints  in 
concrete  pavements   (n)*30 

Flood.  See  also  "Storm,"  "Coast  ero- 
sion," etc. 

Flood  district  filling,  Pittsburgh  ....  377 
Flood,   Erie   321,   *326,   369,  Report; 
protective   channels   and  conduits 

*937,  (ns)524,  718,  1954 

Flood,  Fairfield,  Neb  (n)46 

Flood,  Galveston  417,  *424,  427,  466, 

*469,  758 

Flood  gates,  Levee,  carried  out,  East 

St.  Louis   (n)574 

Flood  in  small  creek  damages  cul- 
verts, Mohawk  Val.     Steere  *650 

Flood — N.   Y.   St.    road   and  culvert 

washout  near  Westfield  *379 

Flood  protection,  Delays  in   369 

Flood  protection,  Indianapolis  *961 

Flood  protection,  Olean,  N.  Y  (n)41 

Flood.  St.  Louis  (ns)  428,  476,  Con- 
trolling   river    des    PSres  (n)765, 
Study  of  rain  runoff.    Horner ....  *742 
Flood — Storm-water  aqueducts  over 

irrigation  canal   (n)*178 

Flood    sweeps    away    bridge  false- 
work, Chattanooga  and  Memphis ..  1291 
Flood    water    compensator.  Replo- 

gle   *1193 

Flood  wrecks  masonry  bridges,  Cha- 

tauqua  Co..  N.  Y.    Acheson  *546 

Flooding  and  recoverv,  Astoria  tun- 
nel  *673 

Floods  and  pestilence    417 

Floods,  Gt.  Miami  Val.,  O  (n)189 

Floods.  Kan.;  Mo.  *45.  (ns)30,  Quick 
excavating  (n)224.  Prevention  con- 
ference (n)142,  Raising  levees,  etc. 

(ns)178,  382,  430,  574,  1006 
Floods — Ohio     conservancv.  Miami 

Valley,  etc  *92,  369,  (n)332 

Floods,  Texas  April.    Bunnemeyer..  152 

Floor — Concrete-joist  test   *1134 

Floor,  Mushroom  flat-slab.  Tray- 
more    Hotel    *21 

Floor  slabs.  New  London  pier  *1031 

Floor.  "Spiral  mushroom"  flat-slab, 
patent  decision  fn)379.  Correction. 
Turner  565,  Another  system  to  be 
licensed.  Condron  707,  McCul- 
lough  -   803 

Floor,    Spiral    mushroom  flat-slab. 

Turner   (n)*144 

Floor  supports.  Steel  and  concrete, 
Sheepshead    Bay    auto,  racetrack, 

(n)*416 
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Floors,    Concrete-slab,    Load  distri- 
bution   on,    Ohio    Highway  Dept. 
tests  933 
Floors,  Flat-slab,  DeVc'o'  Bldg .......  *974 

Floors  in  Africa  (n)620 

Floors,  Solid,   Lynn  bridges  *536 

Florida — Rainfall  and  Everglades 
drainage  problems  466,  Elliot  612, 

State  highway  engineer  (n)1054 

Flow.     See    "Water  measurement," 

"Rivers,"  etc. 
Flume  construction,  Alaska.    Hall..  223 
Flume,     Hydrostatic  -  catenary,  on 
Brooks    concrete    aqueduct,  Can. 

Pac.  Ry.    Muckleston    *58 

Flume  without  side  braces,  Los  An- 
geles.    Heinly   *172 

Flush  tank  system,  Sewage,  Shone's, 

(n)2S5 

Football,  Yale — Railway  traffic ..  (n)  1005 
Ford.   Henry,    buildings — Concreting 
— Buffalo    *10S3,    Cleveland  *1180, 
Flood-water  compensator   for  his 

residence   *1193 

Fore  River  shop.     Koon   (n)656 

Forest.     See  also   "Timber,"    "U.  S. 

Forest  Service." 
Forest,  Alaska,  reservation,  for  rail- 
way structures   (ns)142,  299 

Forest  area  of  Japan  (n)1162 

Forest  depletion  investigation ....  (n)  334 
Forest  reservation  purchases,  Natl., 
in  White  Mtns.  and  Southern  Ap- 
palachians  (n)93 

Forestry  bldg.,  Univ.  Wash.,  endan-  . 

dangered  by  rot   *1221 

Forestry,    Water-wks. — Fruit  trees, 

(n)325 

FGrest — Logging  surveys.  Bonner 
132,  Marshall   *324 

Forge,  Portable  rivet,  Mahr  (n)96 

Forms,  Concrete.    See  "Concrete." 

Fort,  E.  J.  Brooklyn  sewage  experi- 
ments  *214 

Fortifications.  Force  needed  for 
coast.     Saville   1239 

FOUNDATIONS 

See  also  "Piles,"  "Pavements," 
"Buildings,"  "Bridges,"  "Roads," 
"Streets,"  etc. 

— Aqueduct  sand  -  puddle  founda- 
tion, Winnipeg   .*10S3 

— Black  Riv.  bridge,  Rebuilding  piers 

and   abutments   *1046 

— Bridge,  Lake  St.  bascule,  Chi.  *876, 

*934,  *1267 

— Bridge  piers.  Deep,  sunk  without 

air,  D.,  L.  &  W..  Buffalo ..  *70,  (n)263 

— Bridge  piers,  Platte  River  *728 

— Bridge,     Portland,     Me.,  harbor; 

floating  caissons,  etc  *865 

— Bridge,  Wash.  St.,  Indianapolis.  .  *1142 

— Charleston  Navy  Yard  torpedo- 
boat  berth — Concrete  poured  in 
steel  cylinders  over  footing 
Piles   *872,   *926,  946 

— Circle  Bldg.,  N.  Y.,  pier  and  pile 
foundations  on  earth  and  rock 
*632,  Concreting  *458,  (n)559 

— Dam,  State  Line — Tests  of  friction 
of    concrete    on    shale.  Lasier, 

*156,  225 

1 — Elec.  transmission-line  towers — A. 
I.  E.  E.  papers,  etc.  *159,  Laying 
out  foundations  without  tem- 
plate.    Walls   *314 

■ — Elephant  Butte  dam.  Baldwin, 
„  *645.  *696 

—Pile  test  in  soft  silt,  W.  46th  St. 

pier,  N.  Y.     Staniford   *76 

—Pile  tests  in  sand  beach,  Atlantic 

Cy.     Abbott    *28 

— Piles,  Long  embedment  of,  in  con- 
crete piers.    Howard    133 

—  Public  Service  Elec.  Co.'s  Essex 
power  house,  N.  J. — Pile-and- 
mat  foundation  in  marsh.  *1113,  *1260 

■ — Sinking  foundations  through  steel 

and  concrete,  N.  Y.  building.  .. *988 

■ — Soil-bearing  test  with  confined 
plunger,  Detroit-Superior  via- 
duct  *651 

— Traymore    Hotel,    Atlantic    Cy. — 

Piles  in  beach  sand  *19,  *80 

Fowler,  C.  E.    Making  concrete  tight, 

Taeoma  and  Seattle  water-wks .  *1076 

Fraher,    T.     Pittsford    Power  Co.'s 

plant    *14 

Franey,  M.  D.    Engine-house  smoke 

washer   *906 

Franklin  Furnace,  N.  J. — Filter  plant. 

Enrich   *776 

Freight.  Export,  clogs  N.  Y.  termi- 
nals  (n)1100 

Freight  yard,  Birmingham.  Ala....*1126 

French.  0.  B.  Longitude  determina- 
tions  *587 

Friction  tests,  concrete  on  shale. 
Lasier   *156,  225 

Friedlanrl.  J.  M.     Rivet  tension   183 

Freight  station,  Double-deck,  Pitts- 
burgh  *496 

Frog  location  for  unsymmetrical  Y- 
track.     White   124 

Fruit  trees  on  water-wks.  drainage 
areas   (n)325 
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Fuller,    G.    W.      Activated  sludge, 

Milwaukee   1146 

Furer,  J.  A.  Raising  submarine ....  *880 
Fuse,  How  to  light.  Martin  707,  With 
hot  iron.  Nyreen,  Benjamin  804, 
Sharkey  1091,  With  fuse.  Cain 
*1285,  With  hardwood.  Grundel 
1285,  Cope's  method  (n)800 

G 

Gaffney,  P.  B.    Elevator  settlement .  1189 
Gage.    See    also    "Water  measure- 
ment." 

Gage,  Tank-depth  or  level,  Parks' 
"Pneumercator"   (n)*95 

Gagings,  Seattle  sewer  runoff.  Sill i - 
man  *832,  1093,  In  light  of  St.  Louis 
gagings.    Horner   1091 

Galvanizing  test.    Aupperle    68 

Galveston,  Tev.,  storm,  417,  466,  *469, 
Bunnemeyer  *424,  Babbitt  427,  472, 
Waldo  472,  Corthell    758 

Gammage,  A.  L.  Water-supplies  and 
health,  Mass  1077 

Gandolfo,  J.  H.    Dredge  cutter  head.*990 

Garage,  Oakland  municipal  1033 

GARBAGE  AND  REFUSE 

— Am.  Soc.  Mun.  Impvts.  papers....  Sll 
— Chi.  municipal  plant — No  lease. . (n) S62 
— Columbus  and  Cleveland  plants — 

Question.    Dimock    228 

— Los     Angeles  —  Condensing-water 

cooling   (n)1054 

— Milwaukee — Disposal  at  home.,  (n)  929 
— N.  Y.  Cy. — Sulphur  causes  garbage- 
reduction    odors    547,  Dumping 
dock  * 95 6,  Disposal  bids  invited, 

(n)1290 

— Odors,  Reduction,   Elimination  of, 

Schenectady.    Chadsey    133 

— Palo  Alto  incinerator  results  1125 

— San  Francisco  disposal  proposi- 
tions   232 

Gardner,  F.  D.  Taxing  motor  vehi- 
cles  1091,  1188 

Gardner,  H.  A.  Washing  paint 
charged  to  infected  oil   177 

Cas,  Benzol  from  coal  (n)1054 

Gas  engine.    See  "Engines." 

Gas  main,  Moving  30-in.,  N.  Y.  Van 
Wagner   *10S2 

Gas  mains — Des  Moines  case — "Value 
enhanced  by  improved  paving....  563 

Gas  rate  case,  Passaic,  N.  J   32 

Gas,  Sewer,  Explosive  mixtures  of, 
Studied  at  Pittsburgh  by  Bureau  of 
Mines    955 

Gas  street  and  other  lamps,  Auto- 
matic control  for — Lombard  Gover- 
nor Co.'s  (n)432,  Lighting  Equip- 
ment Co.'s   (n)528 

Gas  well,  Deepest,  in  U.  S  (n)1215 

Gasoline.  See  also  "Engines,"  "Acci- 
dents." "Locomotives,"  "Motor 
vehicles." 

Gasoline  by  McAfee  process   532 

Gasoline  electric  car,  N.  Z  (n)295 

Gasoline.    Inflammability    of.  Bur- 

rell,  Boyt   (n)967 

Gasoline  power,  Dan  Patch  Ry  *782 

Gasoline  power-plant  systems   966 

Gasoline   shovels,   Marion,  auxiliary 

to  steam  equipment  * 798 

Gate.     See    also    "Lock,"  "Canals," 

"Valve." 

Gates,  Heavv  crossing,  Long  Isl  *  1 8 8 

Gates,  Turners  Falls  plant  *203 

Gear,     Speed-reducing,  Turbo-Gear 

Co.'s   (n)*48 

Georgia  Ry.  &  Power  Co.'s  dam  *529, 

*510,  *589 

Germany,  Railway  accidents  in...(n)871 

Gibbs,  A.  W.  Steel-rail  specifica- 
tion  36,  84 

Gibson,  G.  H.  Centrifugal  and  re- 
ciprocating pumps  *S86,  Correction, 
etc  1045,  1253 

Gilbert,  Minn. — Sewer  costs.    Cohn.  .  364 

Girder.  See  also  "Plate,"  "Struc- 
tural," "Stresses,"  "Testing,"  etc. 

Girder  carrying  columns,  Newark 
terminal   *991 

Girders,  Express  inclines  built  with 
old  lattice  and  new  plate,  N.  Y. 
Elevated  *270.  Handling  heavv  gir- 
ders, etc.  *411,  *606,  *625,  *fi83, 
Motor-trucking   *1  74.  *554,  653 

Glass  for  industrial  apparatus,  Corn- 
ing  fn)1296 

Gloversville,  N.  Y. — Sewage  works. 
Eddv,  Hanmer   *744,  *780 

Godfrey.  E.  Rivet  tension  *184,  467. 
Moments  at  eccentric  heel-joint  of 
roof  truss  *399,  Correction  *796 

Goethals,  G.  W.,  at  Internatl.  Engi- 
neering Congress  660,  Panama 
slides  *1009,  1041,  11S9,  1287,  An- 
nual report   1287 

Goldschmidt  Thermit  Co.'s  carbon- 
free  metals  and  alloys   636 

Golodnavn  irrigation  project   *8 

Good  wishes  for  1916   1281 

Gooddny,  L.     Home-made  excavator.  *78 

Goss.  O.  P.  M.  Douglas  fir  paving 
blocks    774 
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Government.  See  "U.  S."  and  cross- 
references  from  it. 

GRADE-CROSSING  ELIMINATION 

—Costs,  Assessing    370 

—Chicago — Nickel  Plate  *888,  Con- 
creting trains  *315,  Plate  girders 
*1105,   Errata   (n)    1287,   Chi.  & 

West.  Ind  *1275 

— D.,  L.  &  W.,  Buffalo  *70,  (n)263 

— 111.  Cent,  depression,  Mattoon  *110 

—Long  Island  R.  R  *365 

— Los  Angeles  report   355 

— Lynn,  Mass.     Breed  *533 

— N.  Y.,  Chi.  &  St.  L.  R.R.  *315,  *888, 

*1105,    Errata   (n)1287 

— N.  Y.  Cy.— N.  Y.,  N.  H.  &  H  (n)525 

— St.  Jos.,  Mo.,  problem  (n)670 

— St.  Louis — Tower  grove   *52 

Grade  separation,  South  Bend  (n)958 

Grain  elevator  explosion,  West  N.  Y. 

(n)189 

Grain    elevator    settlement,  Trans- 

cona.    Gaffney   1189 

Grain  elevator  tilted,  Starbuck,  Man. 

(n)910 

Grand  Rapids,  Mich.  —  Municipal 
swimming  pool    821 

Grandstand,  Automobile  -  racetrack, 
Sheepshead  Bay  *655,  Twin  City 
*807,  Chicago   *1166 

Grandstand   seats.     Jackson  *1239 

Granite-block  crushing  test  aban- 
doned, Am.  Soc.  Municipal  Impvts.; 
Pollock's  paper  809,  810,  Durham..  902 

Gravel  and  sand  washing  and  grad- 
ing plant,  New  Eng.  Breed  *1204 

Gravel  digging  by  Atwood-Davis 
Sand  Co  *1278 

Gravel  roads,  New  Hampshire  *1110, 

1137 

Gravel  shooting  through  tunnel  lin- 
ing  *953 

Great  Lakes  Dredge   &  Dock  Co.'s 

construction-plant  models   *218 

Green,  F.  W.  Retracing  old  com- 
pound railway  curves   *364 

Green,  P.  E.    Sinking  deep  well....*450 
Gregory,  J.  H.    Albany  sewage  dis- 
posal  *692 

Griest,  M.  E.  Concrete  elevated  rail- 
way, Queens  Boul  *913,  945,  (n)996 

Griffith,  J.  H.  Brick-pier  load  tests.*242 
Grips,  Concrete-test.  Montgomery ..  *1178 

Groins,  Design  of.    Bennett  *99,  130 

Groins.  L.  I.  &  N.  J.  coast.    Case.  .  .  . *438 
Ground   temperature  variations  de- 
crease with  depth.    Lauchli .  .  *510,  *590 
Grout  holes  in  tunnel  lining,  Nozzle 

for  shooting  gravel  through  *953 

Grouting  cutoff  wall,  Elephant  Butte 

dam   *646 

Grouting  fissured  rock,  Mathis  dam..*531 
Grouting  leak,  Astoria  tunnel  *673, 

705,  *737 

Grubbing  specifications,  Highway. 
Harris   *1240 

Gruber,  W.  W.  Resurveying  Ohio  di- 
vision, B.  &  O.  S.  W.  R.R  1230 

Grundel,  I.  J.    Lighting  fuse  1285 

Guard  rail,  Patented  concrete,  Dil- 
lon  (n)*1056 

Guard  rails  and  wide  fills  on  high- 
wavs,  Comparative  costs  of,  Mass. 
Johnston    *79 

Gulf  coast,  Cause  and  prevention  of 

storm  erosion  on.     Case  *1072 

See  also  "Storm — West  Indian  hur- 
ricane."   

Gutman,  D.  Eccentric  loading  prob- 
lems  1238 

H 

Hacksaw  blades,  Testing.  Schreiber, 

(n)754 

Halifax,  N.  S.  —  Ocean  terminals, 
*1118,  1137,  1139,  Handling  concrete 
blocks  for  them  *36S,  Excavating 
with  fire  engine  (n)704 

Hall,  H.  H.  Constructing  water  con- 
duit. Alaska    223 

Hamilton  inclined  railway    *49 

Hammer,  Air  spike,  McKiernan- 
Terry   (n)*432 

Hammer,  Steam.  Piledriving  formula 
wanted  for.    Hammond   (n)800 

Hammer,  Western  Elec.  hand .  .  .  (n) *960 

Hamtramck,   Mich.  —  Rapid  growth, 

(n)285 

Hanmer,  H.  J.  Gloversville  sewage 
works   *744,  *780 

Hanna,  G.  H.  Street-cleaning  cost 
and  pavement  design  1257.  (n)1287 

Hansen,  P.  Water-service  owner- 
ship  1236 

HARBORS 

See    also    "Wharves    and  Docks," 

"Coast  erosion,"  etc. 

— Archangel,   Russia,   activities   936 

— Boston   harbor-work  activity  956, 

(nU006 

— Chemulpo,  Korea,  tidal  lock.  .  .  (n)1067 
— Chicago  breakwater  extensions.  .. *740 
— Halifax  ocean  terminals  *1118,  1137, 
*368.    (n)704,   Contrasts  in  port 
development   1139 
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HARBORS — Continued 

—Light,    Esterline    "Golden  Glow/'^^ 

— N.  Y.  Harbor  commission.........  381 

-Portland,  Me.,  harbor  bridge  *g796.,g65 

—Rock  excavation  *968,  *1020,  *1062 

(n)944 

—Toronto  harbor  improvements.  .  (n)285 

Hardening  steel— A.  S.  T.  M.  Paper, 

e^c   37,  bo,  ioo 

Hardman'/R.  C.  Concrete  bridge 
*241,  Patentees  and  royalties  419, 
757  Should  another  course  be  added 
to  engineering  schools'  curriculum? 
563,  Multiplying  large  numbers  on 
adding  machines  703,  Testing 
water-main  flow  848,  Pike's  Peak 
highway   ■  •  •  •  •  •  •  •  •  •  •  ■  ijo} 

Harlem  River  draw  replaced ...  *429,  *437 

Harris  P.  R.  Water-ballast  tanks 
and  "Eastland"  disaster    467 

Harris,  P.  W.  Highway  specifica- 
tions for  clearing  and  grubbing.  . *1240 

Harris,  I.  C.  Iron  and  steel  corro- 
sion   'o,  166 

Harrisburg,  Penn. — River  wall  *145, 
Concrete-block  sewer  703,  Concrete 
dam.  Justin  *1250,  Cumberland 
Val.  bridge   (ns)704,  1087 

Harrison,  N.  T. — Ornamental  plants 
on  sewage  beds   413 

Hart  potash-  recovery  process   bib 

Hartford,  Conn. — Nepaug  dam  con- 
struction plant  *25,  Water-wks. 
progress.    Saville   i1191 

Hartman,  A.  W.  Retarded  set  of 
concrete   •   * 

Hatton,  T.  C.  Activated-sludge  ex- 
periments,  Milwaukee   *134,  *166, 

(n) 667 

Hauling    with    motor    trucks.  See 

"Motor  vehicles." 
Havana    rainfall    records.  Aguirre 

*830,  Pen.  &  Occ.  dock  (n)862 

Hawaiian  irrigation  system  (n)525 

Headlight  lens,  Anti-glare,  Lancas- 

ter   (n)*192 

Health-insurance  act  drafted  ....  (n)1101 

HEATING  AND  VENTILATION 

— N.  T.  subway  ventilation  (n)2 

— Tunnel    ventilation,    East  Boston, 

(n)1006 

■ — Tunnel  ventilation,  Origin  of  com- 
pressed-air.   Pierce   1139 

— Ventilator  and  air  cleaner,  Hack- 
ney window   (n)*864 

—Ventilator,  Exhausting,  Burt  ..(n)*864 

Hedrick,  E.  R.  Generalized  form  of 
Hooke's  law   *542,  707 

Heinly,  B.  A.  Flume  without  side 
braces  *172,  Los  Angeles  aqueduct 
outlet  cascades   *455 

Hell  Gate  bridge  progress  *236,  706, 

*708,  (n)*560 

Hendrick,  C.  W.,  Chief  Engineer  of 
Baltimore   (n)812 

Henny,  D.  C.    Life  of  wood  pipe  .  .  400 

Henry  Hudson  drive,  Building  ....*998 

Heron,  K.  A.  Irrigation  weir  *257, 
Evaporation  and  seepage  from  irri- 
gation reservoirs  *294,  Englarging 
irrigation  canal  *486,  Transmis- 
sion losses  in  irrigation  canals  *583, 
1001,  Use  of  water,  Modesto  Dist.  .1000 

Herrick  C.    Rainfall  study   *678 

Hesser,  P.  R.  State  supervision  of 
public  water  supplies  in  Kan  546 

Hetch  Hetchy  progress  *378,  Con- 
struction-railroad plans  925,  (ns) 
524,  1149,  Determining  geology  (n)1006 

Hewitt,  A.  C.  Underpinning  trestle 
*220,  Limestone  concrete    804 

Higgins,  H.  K.  Leaves  and  storm- 
sewer  inlets  610,  Brick  pavement 
*842,  Architects'  license  law  1192,  1187 

Highway.  See  "Roads,"  "Streets," 
"Pavements,"  "Bridges,"  'Viaduct," 
"Accidents  " 

Hill,  C.  D.    Alternate  specifications .  1188 

Hill,  C.  R.    Tension  rivets   347 

Hill  View  reservoir,  N.  T.  Cy.,  earth 
embankment.    Tidd   *500 

Hinkamp,  C.  N.  Submarines  and  tor- 
pedoes   698 

Hoist  drive,  Independent,  Mead-Mor- 
rison  (n)336 

Hoist,  Electric,  of  Hamilton,  Ont.,  in- 
clined railway    *49 

Hoist.  Portable  geared  hand-power, 
Pull-U-Out   (n)*864 

Hoist,  Snow  automatic  reversing  .  . .  .*301 

Hoisting  engine  brake,  Automatic, 
Dake   (n)*1200 

Hoisting    girders,    N.    T.  Elevated 

*271,  *411,  *606,  *625,  *683 

Hoisting  62-ton  concrete  blocks  at 
Halifax   *368,  *1121 

Hoists,  Spud,  on  drill  barges   *970 

Hoists,  Traveling  cranes  with  plat- 
form, Ford  shops   (n)*48 

Holmes,  J.  A.,  Death  of  *188,  (n)143, 
Colo.  Sen.  of  Mines  professorship  (n)526 

Honolulu — For  civic  center  (n)1095 

Hooke's  law.  Generalized  form  of. 
Hedrick  *542,  Paaswell   707 
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Hoover,  A.  P.    Concrete  cost  chart. »795 

Hopeville,  Va.,  burned   *1197 

Horner  W.  W.  Pavement  mortar 
beds  518,  St.  Louis  rain  *742,  Sewer 

gaging  loyi 

Horse  in  coal  hole   (n)*848 

Horses,  Collapsible,  for  "Street 
Closed"    sign,   Allard's,   of  Dralla 

Mfg  Co  (n)*720 

Horticultural  Palace  dome  ....*112,  *208 
Horton,  E.   R.,   Jr.     Laying  street- 

railway  track  without  ties  .  .*594,  611 
Hotel  sewage-treatment  plant,  Vari- 
able-capacity,    Buck    Hill  Falls. 

Robinson   •„•••••  v,V  .tX 

Hotel,  Traymore,  Atlantic  Cy.  .  .*18,  *80 

Housing,  Natl.  Conference  on    871 

Houston,  Tex.— City  engineer  130,  Ac- 

tivated  sludge  *170,  (ns)  185,  717 

Howard,  E.  E.    Long  embedment  of 

piles  in  concrete  piers   133 

Hoyt,  J.  C.  Surface-water  investiga- 
tions  ;12i, 

Hudson  Bay  Ry.  progress   (n)93 

Hufeland's  storm-sewer  runoff  theory 

verified   *832,  1091 

Hump-yard  calculations.  Wentworth 

*750 

Humphrey's  concrete  cottages  ..... *U16 

Hupp  mail-handling  system  *669,  (n)524 

Hurricane.    See  "Storm." 

Hydrants,  High-pressure  fire,  Cincin- 
nati  :  *153 

Hydrants,  Springfield,  Mass.;  inspec- 
tion   
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HYDRAULICS 

See  also  "Water  measurement," 
"Elevators,"  "Pumps,"  "Dredge." 

— Dam,  Calaveras  hydraulically  con- 
structed earth   *1l5A 

— Mass.  Tech.  laboratory   *340 

— Paradox,    Curious — Sea    water  in 

fresh-water  canal   *246 

— Sluicing,  Filling  tunnel  by   (n)320 

— Surges,  Opening  headgate  causes 

penstock.    Spengler  *507 

— Tests,    Color   in — Johnson  method 

for  Ont.  Power  Co.  609,  Taylor  *617 

— Tunnel-shield  hydraulic  equipment, 

East  River  *952 

Hydro-electric.    See  'Water  power." 

Hydrostatic-catenary  flume  on 
Brooks  concrete  aqueduct.  Muck- 
leston    *58 

I 

I-beams,  Carnegie  rolled   (n)621 

Icebergs,  Patrol  for  (n)285 

Idaho-Ore.  plant  chain  drive   *544 

ILLINOIS 

— Activated-sludge  experiments  ....  166 
— Bridge,  Highway,  shopwork  inspec- 
tion  (n)860 

— Highway  curve  superelevation. 
Bilger  74,  Revised  cross-sections. 

Bilger   *584 

— License  law,  Structural  engineers' 

323,  (ns)46,  139,  524 
— Road  cement,  State  may  buy..(n)189 

— Road  law  amendment  (n)430 

— Road  types,  Selecting  rural    834 

— Roadbuilding,  Financing  country .  *1079 
— Roads,  Maintaining  brick  and  con- 
crete; costs,  etc.  Piepmeier .  . .  .*310 
— Sanitary  Engineering  Bureau  .  .(n)235 
— Sanitary  engineers  wanted  .  . .  .706,  717 
— Water-works     rules     of  Utilities 

Comm   885 

Imhoff  tank.    See  also  "Sewers." 
Imhoff  tank  sludge,  Measuring  drain- 
ability   of.     Stevenson    566 

Imperial  Val.,  Calif.,  earthquake  *234, 

275,  (n)46 
Incline,  Barney,  for  hauling  wagons 

out  of  pit   *894 

Inclined  railway,  Hamilton,  Ont  *49 

Index  and  file  system,  Railway-valu- 
ation.    Saunders   *894 

Indexing  tech.  literature.    Cutter  .  .  132 
India — Southern  Shan  States  Ry.  .  .(n)525 
Indianapolis,  Ind. — Flood  protection 
*961,  Wash.  St.  bridge  *1142,  Benzol 

from  coal  gas   (n)1054 

Inglewood,  Calif. — Drainage  at  street 
intersections   *221 

INSTRUMENTS 

See  also  "Surveys,"  "Test,"  "Water 
measurement,"  "Drawing." 
— Adding  machines,  Multiplying  large 

numbers    on.     Hardman   703 

— Computer,  Ross  precision  ....(n)*672 
— Computing  machine  "Millionaire"; 
reducing   sq.ft.    to    decimals  of 
acre,   etc.;   short   cuts   363,  702, 
(ns)  512,  656,  Errata  (ns)  656,  1280 
— Photomicrographic  equipment  (n)*240 
— Rain-gage  registering  device  ....*148 

— Slide  rule,  Solar-reduction   *267 

Insulation  tester,  High-voltage,  G.  E. 

(n)«48 

Insurance.  Health,  act  drafted  . .(n)1101 
Intake.    See  "Water-works." 
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International  Engineering  Congress 
621,  660,  705,  706,  713,  1281,  (n)287, 

3  8  3f  4  T  8 

International  Ry.  Fuel  Asso.   .  . ....  592 

International    Road    Congress  1242, 

1243,  1257,  1282,  (ns)1007,  1151,  1287 

International  Steel  Tie  Co.  Steel  ties 
for  street-railway  work   35 

Interstate  Commerce  Commission — 
Its  valuation  work.  Burgess  12, 
Valuation  index  and  file  system. 
Saunders  *894,  Built-up  car-wheels 
declared  inadequate  *11,  Wage  data 
analyzed  180,  Track-maintenance 
report  801,  901,  947,  1140,  1287,  Rail 
tests  *855,  Acres  of  tracing  cloth 
and  hogsheads  of  ink  1091,  Report 
on  derailments  1235,  Progress  re- 
port 1241,  Reorganizing   1283 

Invention  and  design,  Supreme  Court 
on— Luten  patents  1054,  1089,  *1094, 
1138,   Camp,   Eddy.  .....  ....  •  •  •  •  •  •  1236 

inventions   Board,   Naval  ^179,^*234,^^ 

Inventions,  Estimating  new   369 

Investment  capital,  Market  quotation 

for    *30 

Iowa  sewage-works  conference  (n)1054 
Iron  and  steel: 

See  "Structural  work,"  Stresses, 
"Rail,"   "Tie,"   "Test,"  etc. 

 .Alloy,  New  iron-cobalt.    Yensen  ••  897 

— Australia,  Steel  plant  for  ......  (n)256 

—Bridge    failure,    Spokane;  ^f^ggg 

— Bridge    steel    requirements,  Ohio 

River,  C,  B.  &  Q.'s  ...........  .*230 

— Bridge  work,  Alloy  steel  m.  Wad- 

dell    714 

— Bulb  angles  and  beams  rolled  (n)911 
— Carbon-free     steels,  Goldschmidt 

Thermit   Co.'s  ••  o?b 

— Castings — Buying  a  pig  in  a  poke  94b 
— Iron,  Effect  on,  on  concrete  sand. 

Saville   *1Z4^ 

— Open-hearth 'process  inventor  ....  32 
—Rail  quality  and  heat  treatment  of 
steel  31,  Civil  Engineer  34,  Gibbs, 
before  A.  S.  T.  M.  36,  Shrinkage 

39,  Ed  •  •   ,°* 

— Rail  specifications,  Penn.  system  .  .  397 
—Rails,  Internal  stresses  in,  found 

high  by  I.  C.  C  •  •  •  .......  ;*855 

— Shaft,  Motor-truck,  heat  treatment^^ 

— Silicon  steel  in  Ohio  bridge  *230 

— Steel  construction.  Underrated  con- 

tributor  to.    Fleming   *>t>6 

—Testing  materials,  Am.  Soc.  for— 
Rail  specifications,  etc.  36,  39,  84, 
Charpy   impact-testing  machine 

67,  Galvanizing  test;  surface  de- 
carburization  of  heat-treated 
steel;  etching  with  molten  zinc 

68,  International  stresses  from 
hardening;  hardness  proportional 
to  strength;  "fatigue"  138,  What 
is  "pure  iron"?   

Iron  and  steel  corrosion: 
See  also  "Paint." 

 Alloy,  Non-corrosive,  Lennox  and 

Bethlehem   ■  {Vioit 

—Bridge,  Stray  currents  °n  •  •  Vd  „ 

 Galvanic  corrosion  of  yacht  feea 

Call"— Steel  used  with  monel 
metal   514, 

— Paper-mih"  roof-truss  destruction^^ 

 Pipe  corrosion  test  machine,  Natl. 

Tube  Co.'s  •  .•  •  •  •  •  ^ 

— Pipe,  Theory  for  long  life  of  cast- 

iron.     McWane   ■••  °3b 

— Sprinklers,    Inspecting    automatic  ^ 

 U.  S.  Reclamation  Service,  Corro- 
sion of  "pure  irons"  and  steels 
used  by.  Harris  78,  What  is 
"pure  iron"?  Schuyler    .  .18^ 

Iron  ore  production,  Chromic  (n)3-su 

IRRIGATION 

— Alberta,  Southern,  schemes  382 
— Arrowrock       dam  log-handling 
equipment.    Paul  »200,  225,  Dam 
dedicated  *717,  Concrete  tempera- 

ture  experiments   •  

—Boise  project  drainage  work  .  .....  '»t> 

—Dams,  Old  and  new  Bear  Valley, 
and  Crags  dam  in  service,  Calif. 

Lippincott   ■•••■••";•:' 

 Can  Pac.  project — Hydrostatic- 
catenary  flume  on  Brooks  con- 

Crete  aqueduct.    Muckleston  »58 

—Canal,  Concrete  storm-water  aque- 
duct over,  Calif.    Marple  (n)*178 

— Corrosion  of  "pure  irons  and 
steel  used  by  Reclamation  Ser- 

vice   .  .  ...78,  18J 

— Dominguez  central-station  irriga- 
tion system,  Calif.    Loomis  .  ...*540 

 Drainage    water    from  irrigation 

tracts  used  for  further  irrigation. 

Hart   (n)201 

— Elephant  Butte  dam  work.  ..*645,  *696 

— Hawaiian  irrigation  system  (n)525 

— International   Irrigation  Congress  

(n)672 
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IRRIGATION— Continued 

— Lake  McMillan  silting-   (n)608 

— Minidoka  project.  Lead  and  tar 
paints  compared.  Dibble  973, 
(n)556,    Locomotive    crane  for 

ditch  excavation   (n)*608 

—Modesto  Dist.,  Calif. — Weir,  meas-  .  . 
uring  rod  and  discharge  card, 
Heron  *257,  Evaporation  and 
seepage  from  Dallas  and  Warner 
reservoirs  and  from  canals. 
Heron  *294,  *583,  1001,  Enlarg- 
ing canal.     Heron  *486,  Use  of 

water   1000 

— Okanogan  pumping  plant  is  irriga- 
tors' insurance    732 

— Provo    Reservoir    Co.'s  irrigation 

project.     Jarvis   *394 

— Reclamation  projects,  Crops  from  (n)  133 
— Reclamation  Service's  library....  787 
— Reclamation  Service's  record.  ..  (n) 221 
— Rivers,     Taming,     for    use.  Sec. 

Lane   (n)1259 

— Russian  projects,  Large.  Nikolitch 

*8,  *102 

— Stock  and  water  rights  not  re- 
lated— Hammon  vs.  Ft.  Aubrey 
decision    131 

— Wood  pipe,  Irrigation  Service  re- 

port  on  life  of.    Henny   400 

Isherwood,     B.  F.,  Death  of   *44 

J 

Jacking  tests  on  piles,  Potter  Bldg., 

N.  Y  *559 

Jacks,  East  Riv.  tunnel-shield. .  .  .  !*954 
Jackson,  J.  F.    Grandstand  seats  and 

station  signs    *1239 

Jackson,  Mich. — Brick  pavement.  ...  *842 
Jackson,  R.    Quick-closing  doors  for 

pressure  cylinders    276 

Jacksonville,  Fla.  —  Bulkhead  for 
wharves.  Mendenhall  *772  Mu- 
nicipal docks    1099 

Jacobs,  J.    Rivet  tension...!.'.!.'!!'  184 

Japan,  Forest  area  of   (n)1162 

James,  F.  T.    Explosives  in  driving 
piles;  lighting  fuses  558,  707,  804, 
t„  m  ,  ,  1091,  *1285 

Japan— Tokyo  railway  station  *1214, 

Shipbuilding    (ri)622 

Jarvis,  C.  S.    Provo  irrigation  project 

Jitney.    See  "Motor  vehicles." 
Johnson,  R.  D.— His  use  of  color  in 

hydraulic  tests   609,  *617 

Johnson  valves,  Two  large..  *507 
Johnston,  J.  A.    Highway  guard-rail 

and  fill  costs    *79 

Joint,  Flexible,  cast-iron  'pipe!  !!  !*1258 
Joint    Locking  bell-and-spigot  pipe, 

Central  Fdy.  Co.'s  ...  *9i2 

nlwt  Ceme?ted  pipe,  Long  Beach, 
calir.,    water    mains    1044  1047 

Los  Angeles.    Mulholland   'i284 

Joints    Leadite  water-main   567 

Joist  test,  Concrete.    Byrd  .  *1134 
Joints,  Lake  Fully  penstock...'.!!'  *822 
•1  iV  "L-  ,stepped-concrete  river 
wall,  Harrisburg  *145,  Austin  dam 

t    +  '  Hamsburg  dam   *1250 

Justus,  P.  Stray  currents  on  bridge.  *1285 

K 

Kansas — State  supervision  of  public 
water-supplies.  Hesser  546,  Survey 
yarn.  Barnett  1209,  Flood-preven- 
tion conference  (n)142,  sewage- 
KSsrf  S^0I1tt  a.uthorized.  . .  (n)862 
t?Z„  r.  y"  -£an- — Union  station. .  (n)239 
rn\snCyn  ^n':  M°— Floods  •45, 
(n;du,  Quick  excavating  (n)224, 
Raising  levees,   etc.    (ns)178,  382 

KANSAS  CITY,  MO.  43°'  574>'10°6 

~AhP;^U  sPecifications,  Open.  Man- 

-guilders'  Association  ' .' .' .'.'.'.'  r'n)  38S 
—Military-engineering  lectures'  '  '  757 
-Pavement  foundations  over  filiedl 

in  trenches    *29S 

"^Murray*"     tFaCk  -construction^ 
Keith.  H.  W.    Sounding 'w'e'lis hov? 
Kensico    dam    architecture  Fl'in'n 

Kltchiim^^F^TT5316?:  statistic*s433:i^f 
-tvetcnum,  ti.  E.    Handling  steel  ceri- 

&5  lorr  f°o?msete  "ch"  *462  ^".^ 
Kiln  firebox,  Grateless  'Furnace'  Co.'s 

Klifz    Repth%  "Nervations  with((n)622 
r°ho  W    '  E'    Tne  binder  course  in  as- 
shtet  ^qT^18,3'  Book-form  data 
sneet    *794,   Surface    warnins-s  of 
street   subsurface  failure?    "  831 

Kneale  s  pavement-smoothness  tester 

IC285ke*r^°nCk?r  cement-Plant  wrick*784 
Koon    V  <w locomotive  crane .  .  .  (n)  *126 

mTrksF\W'  Prec'se-level  bench'- 
Kuelling,  H.J.    Maintenance 'of 'con! 

crete  pavements   1343 
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LABOR 


— Aberdeen,  Wash. — Laborer's  wage .  1090 

— Alien-labor  law,  N.  Y  (n)1101 

— Bonus-system  tunnel  driving  405,  418 
— Earnings,   Division     of,  between 
capital    and    labor — Natl.  Civic 

Fed.  investigation    180 

— Health-insurance  act  drafted ..  (n)  1101 
— Penn,  road  laborer's  time  card....*464 
— Portuguese  labor  law.  New ....  (n)  1225 
— Railroad  wages  in  1871  and  1914 

(n)462 

— St.   Louis   Municipal   Bridge  day- 
labor     organization,     etc.  *605, 

Labor  trouble   (ns')718,  815 

— Track    force    for    renewing  rails. 

Clough,  Kelly   *752 

— Winter  unemployment — Investiga- 
tion  (n)313 

Laboratory  plans,  Mass.  Tech  *340 

Ladder     shoe,     Non-slip,  American 

Mason   (n)*96 

Lake  Fully  plant  penstock  *822 

Lake   McMillan   silting  (n)608 

Lake    Okeechobee    water    level  466, 

Elliot    612 

Lakewood,  O. — Street  subdrainage.  . *557 
Lamp.  See  also  "Electricity,"  "Head- 
light." 

Lamp-posts,  Concrete.   Allison  *1080 

Lamp-posts,  Concrete,  Lincoln  Park, 
Chi.     Donoghue   *989 

Lamp,  Projection,  for  exteriors,  G.  E. 
Co.'s   (n)*144 

Lamps,     Gas  —  Automatic  control 

(ns)432,  528 

Land  reclamation.  See  "Irrigation," 
"Drainage." 

Land  valuation  discussed,  Phila  1003 

Landreth,  O.  H.  District  representa- 
tives of  utility  commissions   801 

Landslide.    See  "Earthslides." 

Larson,  C.  M.  State  control  of  city- 
owned  utilities    658 

Lasier,  E.  L.  Friction  tests,  concrete 
on  shale   *156,  225 

Lath,  Metal,  Post  support  for,  Wag- 
ner-Behm   (n)*288 

Latornell,  A.J.     Sewer  tunnel  »127 

Lauchli,  E.  Mathis  dam  *529,  Ground 
temperatures   *510,  *589 

Lavis,  F.  Subway  dangers  666,  Rail- 
way engineer  on  road  work,  851, 
Waterproofing  Newark  Terminal ..  1044 

Lawrence,  Mass. — Activated  sludge..  169 

LAWS,  LEGAL  DECISIONS,  ETC. 

See  also  "Patent,"  "Rates." 

— Bidder's  case,  Delayed,  N.  Y   562 

— Boiler-code  adoption,  Uniform  (n)1165 
— Calif. — Excess  condemnation  killed 

900,  County-dist.  water  law  1053 

— Cleveland  case  on  rights  of  way  in 
streets   for  public  utilities  274, 

(n) 382 

—  Contractors'    bids    on    their  own 

plans  illegal — Cedar  Lake  reser- 
voir, Seattle    609 

—  Des  Moines  case — Improved  paving 

over  gas  mains    563 

— Election  results,  November ....  900,  910 
— Extra-work  clauses,  N.  Y.  subway, 

(ns)601,  712 

— dovt.  contract,  new  form   109 

— Health-insurance  act  drafted.  .  (n)110l 

— 111.  may  purchase  cement  (n)189 

— 111.  Public  Utility  Comm.  conflicts 

with   Chi.   ordinance   on  trailer 

T1  cars   (n)958 

— 111.  road-law  amendment  (n)430 

— Invention  and  design,  Supreme  Ct. 

T  °.n   ••  1138 

— Irrigation  stock  and  water  rights 

not  related    131 

— Jitney   regulation,   New  Rochelle, 

N-  Y   850 

— Kan.   State   supervision   of  public 

water-supplies    546 

— Levees,  Separate  provision  for..(n)958 
— License  law,  Architects',  Mich.  1187, 

— Licenses,    Engineers' — A.  S.  C  E 

action    659,  661 

— Licenses,  111.  structural  engineers' 
„  .,  323,  (ns)46,  139,  524 

—  Mail-carrying   rates    227 

— "Mechanic     arts,"     What  are?— 

Morrill  land-grant  law    179 

— N.  J. — Passaic  gas  case — Franchises 
and  fair  value  for  ratemaking  32, 
Excess  condemnation  proposed 
and  killed  562,  900,  Stream- 
pollution  decisions  (n)1052,  Mor- 
ris Canal  water-rights  decision. .  1137 

— T-  Cy-  building  code  (ns)139,  429 

— N.  Y.  St.  alien-labor  law  (n)1101 

— N.  Y.  St.  Constitutional  revision 
227,  247,  514,  801,  849,  (ns)47,  85, 

334,  Defeat   910,  945 

— Ohio  highway-law  provisions   492 

— Paving,  Asphalt,  guarantee  decis- 
ions, St.  Paul   1148,  (n)94 

— Penn.  building-regulation  advance, 

(n)779 

— Santa  Barbara  water-supply  case.  1080 
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LAWS,  LEGAL  DECISIONS,  ETC.— Cont. 

— Sewer  litigation,  Bronx  Valley.  .  (n)  142 
— Specifications,    Altenate,    fo  pub- 
lic work  legal.   Pierce  1048,  Hill .  1188 

— Street  owner,  Who  is?   640 

—Typhoid  suit,  Circleville,  O  631,  659 

— Water  pollution  enjoined  at  Niag- 
ara Falls    232 

— Wisconsin  state  engineer  371,  379 

Leaded  cables,  Bugs  bore  *1006 

Leadite  for  water-main  joints   567 

Leavenworth,  Kan.,  Commission  re- 

'  vises  water  rates  in   217 

Leaves  and  storm-sewer  inlets   610 

Leaves  in  flumes.    Dudley  (inq.) ..  (n)  853 

Lease,  Cleveland  pier  *258,  274 

Lemcke,    K.    W.    Bridge  erection, 

Bost.  &  Me.  R.R  *1057 

Lettering  templets,  K.  &  E  (n)*1008 

Levee  construction,  Indianapolis ....  *961 
Levee  dist.,  Hartwell,  111.,  pumping 

♦581,  New  Orleans    804 

Levee  drainage  dist.,  South  Quincy, 

111.,  variable-speed  pumping  plant. *918 
Levee  flood  gates  carried  out,  East 

St.    Louis   (n)574 

Levee  systems,     Separate  provision 

for   (n)958 

Levees,    Raising,    Kaw    Val.,  etc., 

(ns)178,  328,  430,  574,  1006 
Level,  Hand,  for  taking  readings  on 

wall-plug    benchmarks  *223 

Level,  Precise,  benchmarks,  N.  Y....*222 
Leveling,    Barometric,    for  logging 

surveys.     Bonner   132,   Marshall.  . *324 

Levels,   Berger — New  features  *199 

Lexington,     Ky.  —  Sewage  works 

(n)1006,  Flow  curves  (n)*1183 

Library,    Reclamation    Service   787 

License   law,   Mich,   architects'  1187 

Higgins   1192 

License    law,    structural  engineers, 

HI  323,  (ns)46,  139,  524 

Licenses,  Engineers' — A.  S.  C.  E.  ac- 
tion  659,  661 

Light.    See  also  "Electricity,"  "Gas," 

"Headlight." 
Light,  Electric  harbor-range,  Ester- 
line  "Golden  Glow"   (n)*624 

Light,     Gas  —  Automatic  control, 

T  .  ,   ,  (ns)432,  528 

Lighthouse,  Navassa  Island  (ns)189, 

1288 

Lightning  protection  of  chimneys..  *77 
Lightning  rods  protect  Ohio  build- 

T  ir\Ss  Vr  (n)1006 

Lights,  N.  Y.  St.  Barge  Canal   253 

Lime,    Effect  of,   on  concrete  sand. 

Saville   »1242 

Lime,  Hydrated,  for  water-proofing 

concrete,  Twin  Peaks,  tunnel  *870 

Lime,  Hydrated,  in  concrete  (n)413 

Lime,  Paper  vs.  cloth  bags  for.  Kes- 

singer   (n)468 

Lime  production  in  1914   377 

Limestone  concrete.  Prussing  (n)704. 

Security  C.  &  L.  Co.  804,  Wolf   902 

Link-Belt  coal-storage  plant  *592 

Lippincott,   J.   B.    Bear  Valley  and 

Crags  darss    *854 

Little,   D.   P.  N.     Motor  trucks  for 

structural  steel   *554,  653 

Little  Woods  drainage  plant.  ... 733',  757 
Loaders,  Wagon,  for  broken  stone — 

Galion;  Bonney;  Lee  *176,  Haiss..*990 
Loading    excavated    material  with 

hand  cars  across  track  (n)702 

Loading — Stone-unloading  plant  *987 

Lock,  Canal.   See  also  "Canals." 
Lock  gate  test-pieces,  Panama,  Doc- 
toring   702 

Lock  No.  4,  Soo  canal   (n)94 

Lock,  Tidal,  Chemulpo,  Korea.  ...  (n)  1067 

LOCOMOTIVES 

See  also  "Crane,"  "Railways." 

— Contractors'     geared  locomotive, 

Shay    •  (n)*384 

— Curves,  Locomotives  for  sharp...  1290 

— Dinkey  haulage,  Little  Scioto  via- 
duct  *1131 

— Dinkey     with     underhung  tank, 

Orenstein-Arthur  Koppel.  .  .  .  (n)*336 

— -Dinkeys  with  underhung  tank, 
Porter,  for  Toronto  -  Hamilton 
Highway  Comm  (n)*624 

— Elec.  locomotives'  record,  P.  R.R..(n)101 

— Gaso.  dinkeys  to  haul  concrete ...  1085 

— Gaso.  -  elec.     locomotives,  "Dan 

Patch"  Ry  *7S2 

— Geared    steam    locomotive,  Sniail, 

Porter   (n)*192 

— Mex.  Ry.  locomotives  for  grades. .  *1018 

— Pyrometer,  Locomotive,  Loco.  Su- 
perheater Co.'s   (n)48 

— Smoke-washer    experience,    N  Y. 

Cent,  engine-house,  Chi.  Franey.*906 

— Steam-storage  industrial  locomo- 
tives, Lima,  for  Natl.  Cash  Reg- 
ister Co  (n)*1296 

— Steam-storage  industrial  locomo- 
tive, Porter,  for  Ohio  Wood  Pre- 

■vxr?ervin,s'  Co  (n)*480 

— Wheel-flange    lubricator,  Detroit, 

(n)884 
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Log  handling  equipment,  Arrowrock 
dam.    Paul   *200,  Ht> 

Log  sluice,  Turners  Falls  *203,  225 

Logging,  Topographic  surveys  for. 
Bonner  132,  Barometric  leveling. 
Marshall  *324 

London,  Eng. — Railway  terminal ..  (n)  286 

Long  Beach,  Calif. — Cemented  pipe 
joints   1044,  1047,  1284 

Long  Island  coast  erosion  and  pro- 
tection.   Case  *348,  *388,  *438 

Longitude  determinations  of  great 
accuracy.     French   *587 

Loomis,  C.  B.  Dominguez  irrigation 
system  *54Q 

Lord,  R.  S.    Pipe  joints  *1005,  1284 

LOS  ANGELES,  CALIF. 

— Aqueduct  outlet  cascades.  Heinly.*455 

— Arch,   Cobblestone,   Moving  *1178 

— Automobile  accidents  757,  (n)948 

— Cement  plant,  Municipal,  lease ..  (n)189 
— Cemented  pipe  joints.     Mulholland .  1284 
— Flume  without  side  braces  Heinly.*172 
— Garbage    reduction  —  Water  cool- 
ing  (n)1054 

— Grade-crossing  elimination   355 

— Irrigation  by  aqueduct  water ....  1053 
Louisiana,  Southern,  drainage-pump- 
ing cost.    Okey   733,  757 

Louisville,  Ky. — Lever-lift  bridge 
•123,  (ns)277,  420,  Coffer-dam  fail- 
ure *764,  Auto,  speedway  (n)429, 
Inexpensive  electric  service ....  (n)  541 

Low,  E.    Mex.  railway  history   183 

Lubricant  testing — Viscosity  meas- 
urements 38,  Flowers'  testing  ma- 
chine   67 

Lubricator,  Automatic  wheel-flange, 

Detroit   (n)384 

Luce,  B.  C.  Controlling  water-sup- 
ply to  closed  tank  *271 

Lugs  for  tunnel  bands  *128 

Lumber.    See    "Timber"    and  cross- 
references. 
Lundgren,  L.    "Water-power  control.  600 
Luten,  D.  B.  Patentee's  royalties  229, 
419,    757,   Decision   on   his  bridge 

patents  1054,  1089,  *1094,  1138.  1236 

Lynn,  Mass. — Track  elevation.  Breed. 

*533 

M 

Macadam.  See  "Pavements,"  "Roads," 
"Streets." 

McAfee  process.  Gasoline  by   532 

McCall,  Commissioner,  Removal  of..  1185 
McCullough,  E.     Concrete  chutes  468. 
Patent  royalties  803,  Employment 

bureaus    901 

McDaniel,  A.  B.  Competitions  as  an 
air  to  engineering  instruction  88, 
Temperature   influence    on   set  of 

concrete   *892 

Macdonald,  J.  A.     Testing  tapes  *  414, 

Computing  azimuth   -*799 

MacDowell,  R.  F.  Residential  sew- 
age-treatment plants    56 

McFarland,    J.   R.     Tunnel  driving, 

,  405,  418 

McKeen  highway  coach    *56 

McWane,    R.    C.    Life    of  cast-iron 

,PjPe   896 

Madison,  Wis. — Capitol  dome  for  sale, 

(n)767 

Magnetic  survey,  U.  S  (n)875 

Mail  carrying  rates   227 

Mail  exchange,  Chi.  &  Alton  adopts 

Hupp  automatic  *669.  (n)524 

Maine  post-road  drainage  and  foun- 
dations.    Dougherty   *458 

Mallet,    A.     Locomotive    for  sharp 

curves   1290 

Mandigo,  C.  R.  Pavement  founda- 
tions over  filled-in  trenches  228, 
Pavement  mortar  beds  517,  Kan. 

Cy.  asphalt  specifications  *642 

Manganese     products,  Goldschmidt 

Thermit  Co.'s    636 

Manhole   form.    Concrete-bridge ....  *796 
Mann,  C.  V.    D'ainage  at  street  in- 
tersections   *221 

Manville,    L.    R.  Elevated-railway 

bent  stresses   *949 

Map,  Gate-valve,  Springfield,  Mass!!*444 
Mapping  Queens  Borough,  N.  Y.  *638, 

659,  *689 

Maps,  St.  Louis  assessment-benefit.  . *460 

Marburg,  E.     "Vitrification"   276 

Marion  gasoline  shovels  *798 

Markets,  Streets  as.     Hanna .  .  .  .  (n)  1287 

Markle    coal-breaker    erection   *1 

Marseilles-Rhone  Canal  tunnel.  Cort- 

hell  *386.    Wagner   *803 

Marshall,  B.  G.     Effect  of  iron  on 

paint    707 

Marshall,  E.  A     Barometric  leveling 

for  logginr.;  surveys  *324 

Marston,  F.  A.  Fitchburg  sewage- 
works    «4 

Martin,  C.  W.    Concrete  viaduct,'  St. 

Louis    *725 

Martin,  P.  E.    Death  of  32 

Martin,  T.  R.     Lighting  fuses  707, 

804,  1091 
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MASSACHUSETTS 

■ — Concrete  pavement,  Experimental.  1214 

— Highways,    Comparative    costs  of 

guard  rail  and  wide  fills  on  *79 

— Water-supplies  and  health.  Gam- 
mage   1077 

Mass.  Inst,  of  Tech.  See  "Engineer- 
ing schools — Harvard." 

Master  Car  Builders'  Asso  (n)491 

Materials,  Testing.  See  "Test," 
"Concrete,"  etc. 

Mathewson,  T.  K.  Siphon  spillway 
for  power  dam  *269 

Mathis,  Ga.,  dam.    Lauchli  *529,  *510, 

*589 

Matthews  gravity  brick  conveyors.  . *834 

Mattoon,  111. — Track  depression  *110 

Mattress,  Chenoweth  plastic  concrete, 
for     Passaic     River  revetement, 

N.  J  *262 

Mattress,  Wire  and  rock,  to  protect 
bridge    pier,     Grand    Riv.,  Colo. 

Fisk    986 

Measuring-boxes  for  sand  and  stone 

for  concrete  roads  *794,  *1265 

"Mechanic  arts,"  What  are?   179 

Melbourne  railways  ownership ..  (n)  1293 
Memphis,  Tenn.— River  impvts.  1097, 

Flood  damage   1291 

Mendenhall,  H.  D.  Military  engi- 
neer   reservists    519,  Jacksonville 

wharf    bulkhead  *772 

Merced,  Calif.,  water  main,  Clean- 
ing  *155 

Merchant  marine,  Growth  of  (n)93 

Meridian  Park  retaining  wall  *1218 

Merriam,  J.  H.  Rebuilding  Burling- 
ton's Platte  Riv.  bridge  *728 

Merrill,  O.  C.    No  Federal  curb  on 

Western  power  development   873 

Merrimack,  N.  H. — Standpipe  *1226 

Metal-lath    support,  Wagner-Behm, 

(n)*288 

Metals,     Carbon  -  free,  Goldschmidt 

Thermit  Co.'s.    Browne   636 

Metals,  Secondary,  recovery  (n)525 

Meter.  See  also  "Water  measure- 
ment." 

Meter  reading  camera,  Eastman.  .  (n)*480 

Metropolis,   111.,    bridge  *230 

Mexican  Petroleum  Co.'s  storage 
plant,    Providence  *1276 

Mexican  Ry.;  1873  and  1915  *1016, 
Some  history.  Low  183,  Maltrata 
accident   1052,  1090 

Miami  flood  prevention.   See  "Floods." 

Michigan — New  heavy  elec.  railroad 
in  *212,  Architects'  license  law 
1187,  Higgins  1192,  Ohio  boundary 
fixed   (n)1101 

Micou,  R.  D.  New  form,  Govt,  con- 
tract   109 

Microstructure  of  concrete.  Johnson 
69,  Bausch  &  Lomb  equipment  for 
sand   photomicrography  (n)*240 

Middleborough,  Mass.,  concrete 
tower  tank.    Sampson  *392 

Midland  Warehouse  concreting  *289 

Mielly,   A.   R.     Highway  work  373, 

659,  851 

Mile,  Table  of  feet  in  decimals  of. 

Brady   1279 

Military.    See  "War." 

Miller,  J.  S.     Public  speaking   372 

Miller,  S.  W.    Welding  strains   805 


MILWAUKEE,  WIS. 

— -Activated-sludge     expts.  Hatton 

et  al  *134,  *165,  904,  667,  1146 

— Garbage  disposal  at  home  (n)929 

— Intake-tunnel      invert,  Building. 

Warren   *892 

— Pavements,  Concrete,  Maintenance 

of   1243 

— Sewage  loan  defeated  (n)1245 

— Water  mains,  Flushing  sand  from, 

(n)272 

Mine.  See  also  "Accidents,"  "Coal," 
"U.  S.  Bureau." 

Mines,  Goldfield,  cableway  *753 

Mining,  Water  conduit  for  *223 

Minneapolis,  Minn. — Motor  omnibus 
*56,  Filter-patent  decision  523, 
(n)574,  Liquid  chlorine  for  water- 
works 1244,   Concrete-arch  bridge 

over  Mississippi.   Richter  *1268 

Minnesota    countv    surveyors'  fees 

(n)919,  Jay  Cooke  state  park. . (n)1001 
Mirrors  at  road   intersections  *749, 

(n)285 

Missouri  Athletic  Asso.  Bldg  *1061 

Missouri  River.    See  "Rivers." 

Mixing  concrete.  See  "Concrete," 
"Pavements." 

Model  record  of  distribution  of  con- 
struction plant,  Gt.  Lakes  Dredge 
&  Dock  Co.'s  *218 

Modesto  Irrigation  Dist.    Heron  * 25 7, 

*294,  *486,  *583,  1000 

Mohlman,  F.  W.    Activated  sludge.. 1096 

Monel-metal  hull  plates,  Steel  used 
with,  caused  corrosion  514,  522 

Monniche,  T.  B.  Stresses  in  Panama 
cranes  83,  86 
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Mont  Blanc  cableway  and  railway ..  "12,16 

Mont  d'Or  tunnel,  France  (n)91 

Montana    water-works    rules  1019, 

Service  ownership  1043,  1236 

Montgomery,  C.  M.  Grips  for  con- 
crete tests   »1178 

Monument,  Perry  Memorial,  cap....*154 
Monuments  —  Precise  -  level  bench- 
marks, N.  Y  *222 

Morehouse,  A.  D.  Drainage  con- 
tracts  1165 

Morrison,  E.  J.  Asphalt-block  pave- 
ment maintenance  and  repair  *352 

Mortar  beds  for  brick  and  stone 
pavements  163,  273,  Compton  276, 
Whitney  420,  995,  Mandigo,  Dur- 
ham, Horner  517,  Am.  Soc.  muni- 
cipal Impvts.'  discussion  810,  899, 
Blair,  Secy.  Natl.  Paving  Brick 
Mfrs.'  Asso.  903,  Cuyahoga  Co.,  O., 

(n)128 

Moses,  B.  D.    Weir  test  *277 

Motor  car,  Gasoline-elec,  N.  Z  (n)295 

MOTOR  VEHICLES 

— Accidents,  Los  Angeles  757,  Is  the 

jitney   responsible?  (n)948 

— Electric  delivery  vehicles,  Port- 
land, Ore.,  store  (n)1232 

— Headlight  lens,  Anti-glare,  Lan- 
caster  (n)*192 

— Jitney  regulation,  Lesson  in,  New 

Rochelle,  N.  Y   850 

— Jitneys,  Small  street  cars  to  com- 
pete with    610 

— Mich.      manufacturing  villages' 

growth   (n)1140 

— Motor-bus    municipal-ry.  feeders, 

Portland,  Ore  (n)1006 

— Motor  omnibus — Interurban  Motor 
Trans.  Co.'s  McKeen  highway 
coach,  Minneapolis    *56 

— Newark,  N.  J.,  traffic  growth  *538 

— Oakland,  Calif.,  municipal  garage; 

motor-car  operating  cost  1033 

— Pan.-Pac.  Expo.  auto,  trains  *770 

— Pike's  Peak  motor-bus  line  (n)101, 

Highway  *1201 

— Pulling-out  hoist  (n)*864 

—Racetrack,  Chicago   *488,  *1166 

—Racetrack,  Narragansett  Park, 
Providence  —  Adapting  to  auto, 
racing  *603,  Bridge  (n)*511 

— Racetrack,    Sheepshead   Bay  *337, 

371,  *655,  (ns)*416 

— Racetrack,  Twin  City  concrete- 
paved,  Minn  *233,  *806 

— Racetrack.  See  also  "Motor  vehi- 
cles— Speedway." 

— Road  -  maintenance  truck,  Con- 
crete  *310 

—Roads,  Taxing  motor  vehicles  for 
good  1091,  Saving  to  owners. 
Benton   1188 

—  Six-wheeled     trucks     and  buses. 

Riekie   (n)1157 

— Speed-regulation  formula.  Balrd, 

(n)1245 

— Speedway.  See  also  "Motor  vehi- 
cles— Racetrack." 

— Speedway,  Louisville,  Ky  (n}429 

— Speedway,  Phila  (n)I42 

— Speedway.     See  also  "Motor  vehi- 
cles— Racetrack." 
— Street-cleaning     appliances  —  Mo- 
torcycle, etc.   (ns)104,  812 

— Studebaker  parts,  Conveying.  .  (n)*512 

— Tractor  hauls  big  boiler  (n)*754 

— Tractor-trailer,    Chi.    Pneu.  Tool 

Co.'s   (n)*912 

— Tractor-trailer,     Flexible  fifth- 
wheel,  Martin  (n)*528 

—Tractor-trailer  trains  moving 
trench  spoil  cheaply,  Chi.  Stock- 
yards   842 

— Tractor  with  one-wheel  drive, 
Couple-Gear  Freight-Wheel  Co.'s, 

(n)*1296 

— Truck,  Dump-bottom,  Watson ..  (n) 287 
— Truck,    6-wheel,    Chi.    Pneu.  Tool 

Co.'s   (n)*912 

— Trucking  costs,  Chicago  (n)317 

— Trucks  for  heavy  structural  steel, 
N.  Y.  Elevated  Ry.  Collins  *174, 
Union  Iron  Wks.,  Los  Angeles. 
Little  *554,  Cost  depends  on  con- 
ditions.    Collins    653 

Mount  Royal  tunnel  driving  405,  418 

Moving  cobblestone  arch  *1178 

Muckleston,  H.  B.  Hydrostatic- 
catenary  flume  on  a  concrete  aque- 
duct   *58 

Mugan  Steppe  irrigation  project ....  *102 
Mulholland,      W.      Cemented  pipe 

joints,  etc  1284 

Miiller,  S.    Repairing  concrete   233 

Multiplication,      Contracted.  Thum 

124,  Day   (n)560 

Multiplying  large  numbers  on  adding 

machines.    Hardman    703 

Municipal.  See  also  "City,"  "Commis- 
sion," cities  by  name,  etc. 
Municipal  accounting  problem.  Guy- 
ton   (n)1287 

Municipal  and  private  utilities  put 

on  a  par,  San  Francisco   181 

Municipal  Art  Soc,  N.  Y  *875 
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Municipal  Building,  N.  Y.,  mainten- 
ance  (n)622 

Municipal  civil-service  efficiency  rat- 
ings, St.  Paul   1067 

Municipal  electric  costs,  Cleveland.  .  859 

Municipal  ownership,  Reaction 
against   945 

Municipal  ownership,  Wis.,  and  state 
control    658 

Municipal    pier,    Chicago    158,  *193, 

*306,  *315,  *740 

Municipal  research  work,  Phila   644 

Municipal  stadium,  San  Diego. 
Rhodes   *577 

Murray,  E.  B.  Street-car  track  re- 
construction, Kan.  Cy  *411 

Muscatine,  la. — City-engineering  of- 
fice  (n)*1040 

Musson,  E.  P.  Percentage-basis  con- 
tracts with  economy  clauses   759 

Myers,  C.  C.    Testing  machine  *1050 

Myers,  J.  H.    Subway  accidents   762 

N 

Nabstedt,   A.   T.     Adjusting  sewage 

sprinklers   *219 

Nashville,  Tenn.  —  Court  receiver 
284,  Water  -  wks.  improvement 
needed   1196,  If  the  valve  should 

fail   1233 

National  Asso.  Mixer  Mfrs  (n)656 

National  Board  of  Fire  Underwrit- 
ers   611 

National  Brick  Mfrs.'  Asso  *242 

National  Civic  Fed.  investigation — 
Division  of  earnings  between  capi- 
tal and  labor    180 

National  Elec.  Light  Asso  75,  171,  212 

National  Fire  Protection  Asso   309 

National  Lime  Mfrs.'  Asso  (n)468 

National  Paving  Brick  Mfrs.'  Asso, 

*557,  »903 
National   Tube   Co.'s  pipe-corrosion 

test  machine    *25 

Natural  resources,  Development  of, 

and  colleges.     Potter   995 

Navassa  Isl.  lighthouse  (n)189,  1288 

Navy.    See  "U.  S.,"  'War." 

Nelson,    F.    O.     Culvert   with  ditch 

connection   *943 

Nepaug  dam  construction  plant....  *25 
Nevada       earthquake.  Boardman, 

*1222,  1233 

New  Eng.  sand  and  gravel  plant.  ..  *1204 
New    Eng.    Water-wks.    Asso.  465, 

(ns)  1101,  1199,  Convention  report.  566 
New  Hampshire — Gravel  roads;  pa- 
trol maintenance  *1110,  1137,  Rec- 
ord plans  for  state-aid  highways 
(n)*1231.  Township  highway  sign, 

(n)*1280 

NEW  JERSEY 

— Coast  erosion  and  protection.  Case, 

*348,  *3S8,  *438 
— Excess  condemnation  proposed  562, 

Killed    900 

— Passaic  gas-rate  case    32 

— Sanitary  Asso  1146,  (n)1151 

— Ship  canal  across  State.  .  (ns)1101,  1149 

— Stream-pollution    decisions  (n)1052 

— Water  rights — Morris  Canal  decis- 
ion  1137 

■ — Water-supply  land  purchase  de- 
feated   910 

■ — Water-treatment    plant  statistics, 

(n)430 

New  Jersey  Zinc  Co.'s  filter  plant, 
Franklin  Furnace   *776 

New  Lexington,  O.  —  Transferring 
paving  materials  *1130 

New  London,  Conn. — Shipping  ter- 
minal.   Clarke   *1028 

New  Orleans,  La. — Hurricane.  Creigh- 
ton  710,  766.  853,  Bowie  *710, 
Coleman  765,  852,  Drainage  pumps 
broke  down  903,  Erosion  along 
Gulf  coast.    Case   *1073 

New  Orleans  L.  S.  L.  Co.  drainage- 
pumping  plant    805 

New  Year,  Good  wishes  for    1281 

New  York  Athletic  Club  ultra-violet 
ray  sterilizer   *634 

NEW  YORK  CITY 

See  also  "Aqueducts,"  "Subways," 

Reservoirs." 
— Am.   Soc.   Civ.   Eng.   officers  from 

N.  Y   851 

— Asphalt  on  old  granite  blocks.  .  .  (n)178 
— Benchmarks,  Precise-level.  Koop.*222 

■ — Bond  issue — Low  bids    130 

■ — Broadway  with  cover  off  (n)*559 

—Building-code  revision ....  (ns)  139,  429 

— Coroner,  Once  more  the   900 

—Delayed  bidder's  case    562 

■ — East  Riv.  wire-drag  examination, 

(n)862 

—Elevated  railwavs,  Rebuilding  *625, 
*683,  706,  Motor-trucking  struc- 
tural steel  *174,  *554,  653,  Track 
raising  in  building  "hump"  sta- 
tion *269.  Handling-  heavy  gir- 
ders *271,  *411,  *606,  Harlem 
River  draw  replaced  *429,  *437, 


NEW  YORK  CITY— Continued 
■ — Elevated  railways — Continued 

Extension  of  old  subway  line — 
Temporary  support  for  bent. 
Dlyn  *122,  Low  bidder's  mistake 
(n)1280,  Queens  Boul.  ornamen- 
tal concrete  structurei.  Griest 
*913,    945,     (n)996,    Stresses  in 

bents.     Manville   *949 

— -Engineers,  Kicking,  around  depts.  609 
— Fire  Dept.  in  1914  (n)  472,  Report 

on   subway  dangers  (n)572 

— Garbage-reduction   odors,  Sulphur 

causes  547,  Disposal  bids  invited.  1290 
— Grand  Central  terminal  driveway 
floors,   Cube  granite-blocks  for, 

(n)*608 

— Harbor   plans   commission   381 

— Hell    Gate    bridge    progress  *236, 

706,  *708,  (n)*560 
— Municipal  Bldg.  maintenance.  .  .  .  (n)622 

—  Pavements,  Asphalt,  Binder  course 

in.     Klotz    3 

— Pavements,  Mortar-bedded  163,  273 

— Pavements,  2d  Ave.  test,  of  stone, 

wood  and  asphalt.    Durham  1255 

— Piers,  W.  46th  St  *76,  *428 

— Pipes  underground — Green's  re- 
port  280,  (n)171 

— Queens  Borough  planning.  Tucker, 

*638,  659,  *689 
— Queensboro    Bridge   paving  prob- 
lems  *396 

— Rapid  Transit  contracts  outstand- 
ing  (n)524 

— Safety  lines  on  pavements  (n)28 

— Sewage,  Brooklyn — Aeration  and 
activated  -  sludge  experiments. 

Baker  167,  Fort  *214 

— Sewer,  Deep-tunnel  relief  (n)189 

— Street-Cleaning  Appliances  Exhi- 
bition  (ns)104,  812 

NEW  YORK  CITY 

— Street-cleaning  dumping  d;ock  .  .  .  .  *956 
— Street  subsurface  failures,  Surface 

warnings  of    831 

— Street  sweeper,  Merritt  pick-up ...  *207 
— Street    sweepers'    health,  Guard- 
ing  (n)958 

— Telephone-rate  study  (n)525 

— Traffic-relief  scheme  for  street  in- 
tersection  *875 

—  Tunnel,  East  River — Astoria  tun- 

nel flooding  and  recovery.  Car- 
penter  *673,  705,  *736 

— Tunnels,  East  River — 42d  St.  open 
31,  Old  Slip  started  186,  Power 
plants  for  same  *700,  Shields 
*952,  Blowout  (n)1149,  60th  St. 
projected   235,  (n)286 

— Water-distribution  system  statis- 
tics  (n)416 

— Water-supply — Concrete  tests ....  *1178 

— Water-works   discussed   by  N.  E. 

W.-W.  Asso   566 

— Water-wks.  gate  valves  —  Erra- 
tum    (n)229,    Alloy    troubles  69, 

572,  805 

NEW  YORK  STATE 

— Alien-labor  law  upheld   (n)1101 

— Albany  Post  Road  repair   418 

— Barge  Canal  bridge,  Erecting  new 
trusses  on  (n)*173,  Winter  drill- 
ing *266,  Navigation  aids  253, 
Cayuga  &  Seneca  canal  dam 
blowout  *570,  Buffalo  terminal 
♦1124,  Bond  issue  706,  910,  (n)958, 
Hydraulic-dredge  record  (n)*800, 
Portable  compressor  (n)*992, 
Prospects   (ns)891,  1212 

—  Constitutional      revision  —  Serial 

bond  issues  227,  Engineers  on 
commissions  247,  Orderly  city  de- 
velopment 514,  District  repre- 
sentatives of  utility  commis- 
sions 801,  Improving  the  Consti- 
tution 849,  Dept.  of  Engineering 
and  Public  Wks.  (n)47,  To  pro- 
hibit unreasonable  laws  (n)85, 
Fixing  rates  (n)334,  Amend- 
ments defeated   910,  945 

— Jitney  regulation,  New  Rochelle..  850 
— Pub.   Service  Commission's  power 
limited — Ulster  &  Del.  rate  case, 

(n)284 

— Pub.  Service  Commissions'  joint  or- 
der  (n)525 

— Rainfall  records,  Long-term  *403, 

418 

— Road  washout  near  Westfleld .  . .  .  *379 

— Roadbuilding,  Alpine,  Hudson  Riv. 

valley   *1025 

— Storm  King  highway.  Breed  *721, 
Palisades  Interstate  Park  roads, 
N.  Y.  and  N.  J  *162,  *998 

Newark,  N.  J. — Three  years'  growth 
of  street  traffic.  Bartholomew 
*538,  P.  S.  Ry.  Co.'s  terminal  to  re- 
lieve traffic  congestion  *680,  Ter- 
minal and  utilities  building  *836, 
850,  *991,  Waterproofing  838,  Lavis, 
Sheffield   :  1044 

Newell,  F.  H.  Public  speaking   276 

Awakening-  of  engineer ....  568,  (n)659 

Niagara  Fails,  Water  pollution  en- 
joined at   232 
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Nikolitch,  M.  Russian  irrigation 
projects   *8,  *102 

Nordell,  C.  H.  Choosing  air  compres- 
sors for  activated-sludge  tanks... *904 

Norfolk  &  West.    See  "Railways." 

Normanskill  viaduct.    Yates  *1286 

Nozzle  for  shooting  gravel  through 
grouting-holes   *953 

Nozzle,  Sewage-spraying,  Snow  & 
Petrelli   (n)*816 

Nozzles,  Sprinkling-filter,  Fitchburg.  *6 

Nyreen,  G.  E.    Lighting  fuses   804 

O 

Oakland,  Calif. — Municipal  garage; 
motor-car     operating    cost  1033, 

Passenger  station  (n)46 

Occupation,  Selecting  right   321 

Office,    City-engineering,  Muscatine, 

(n)*1040 

Offset  method,  Right-angle.  Gruber, 

(n)1084 

OHIO 

— Bitmuinous  macadam — Large  stone, 

— Concrete  pavement  joint  float .. (n)*30 
— Conservancy;  flood  prevention  *92, 

369,  (n)332 

— Floods,  Gt.  Miami  Valley  (n)189 

— Highway  Dept.  slab-floor  tests...  933 

— Highway  law  provisions   492 

— Highway  maintenance  accounting, 

— Michigan  boundary  fixed  (n)1101 

— Topographic  survey   (n)430 

Oil.  See  also  "Petroleum,"  "En- 
gines," "Air  compressor,"  "Lubri- 
cator," "Well." 

Oil  burning  tug  "Mexpet"  (n)1051 

Oil  fuel,  Panama-Pac.  Line  (n)765 

Oil,      Infected,      "Washing"  paint 

charged  to.    Gardner    177 

Oil  line,  Wyo.  to  Omaha  (n)1054 

Oil  power  construction  plants   966 

Oil,  Pumping  Calif,  crude.    Bowie.. *1068 

Oil  storage  depot,  Port  Wells  (n)1198 

Oil  storage  plant,  Mexican  Petroleum 

Co.s'  Providence  ...*  *1276 

Oil  tank,   Rebuilding  burned,  Asso. 

Pipe  Line  Co.'s.    Bowie  *976 

Oil  testing — Viscosity  measurements 

38,  Flowers'  testing  machine   67 

Oiled  roads  destroy  fish  (n)229 

Oiling  car  for  cableway,  Broderick 

&  Bascom   (n)*144 

Okanogan  pumping  plant    732 

Okey,  C.  W.    Drainage-pumping  cost, 

La  733,  757 

Olean,  N.  Y.,  flood  protection  ....(n)41 
Omaha,  Neb. — Concrete  reservoir  lin- 
ing  267,   Rebuilding  water-works 

intake  cribs.    Prince    *342 

Ontario  hydro-electric  plans  (ns)66, 

285,  1054 

Ontario  Power  Co.— Color  in  hydrau- 
lic tests   609,  *617 

Openhearth  process  inventor   32 

Oregon  Soc.  of  Engineers  (n)313 

Orton,  E.,  Jr.  Engineering  educa- 
tion   822 

Oscillator.  Insulation  testing  (n)*48 

Ottawa,    Ont. — Engineer's  backbone 

and  water-supply    712 

Outlet   boxes   for   elec.    conduits  in 

concrete.    Wolf   1238 

Overhead  line  construction.    Martin.  171 
Owens,  J.  M.     San  Francisco  boule- 
vards  *498 

Ox-Bow  plant  chain  drive  *544 

Oxyacetylene.  See  "Welding,"  "Cut- 
ting." 

P 

Paaswell,  G.  Enlarging  concrete  re- 
taining wall  *508,  Hooke's  law, 
etc.  707,  Eccentric  loading  prob- 
lems  1238 

Pacific  Gas  &  Elec.  Co.'s  towers  *160, 

*248 

Paint  committee.  Am.  Soc.  Testing 
Materials — Havre  de  Grace  bridge 
test,  etc   39 

Paint,  Good  bridge,  Carmi,  111.  515, 
Does  good  iron  preserve  paint? 
Sanborn   613,  Marshall    707 

Paint,  Permanent-green,  Devoe-Ray- 
nolds   (n)816 

Paint,  "Washing,"  charged  to  infected 
oil.     Gardner    177 

Paint,  19-year  old  silica-graphite  (n)1136 

Painting  scaffold.  Crossing-sign  .  .(n)*30 

Paints,  Lead  and  tar,  compared  on 
penstocks  and  draft  tubes  of  Mini- 
doka project.    Dibble   973,  (n)556 

Palace  of  Horticulture  dome  framing. 
Earl,  Chace   *112,  *208 

Palisades  Interstate  Park  roadways, 
Boulder  parapet  for  *162,  Popolo- 
pen  bridge  *856,  901,  1045,  *1286, 
Storm  King  highway  connecting 
with  system  *721,  Making  road  up 
Palisades  near  Englewood,  N.  J. ..*998 

Palmer,  L.  A.  Reconnaissance  sur- 
veying with  single  aneroid  ba- 
rometer  *1181 
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Palo  Alto,  Calif.— Refuse  incinerator 

operating  results  ll^a 

Pan-American  Financial  Congress. .1^9 
Pan-American  Road  Congress  ..661,  1281 
Pan-American     Scientific  Congress 

(ns)9<5,  o^l 
Panama  Canal.     See  "Canals." 
Panama-Pacific  Expo.    See  "Exposi- 

Pa^ama-Pac.  Line  uses  oil   (n)765 

Paneling     concrete-incased  girder. 

Slope  angle  of   •  .  .(n)*224 

Paper-mill   roof-truss   corrosion ...  (n)8  Z 
Parapet,  Boulder,  for  Palisades  Inter- 
state Park  roadways  *162,  Masonry 

parapet       998 

Paris,  111.,  pavements   lod,  it6 

Park.    See  also  "Palisades,"  "Minne- 
sota," "Chicago,"  etc. 
Park  seats,  Concrete  and  wood,  Red- 
lands,  Calif   ••  ;-i*266 

Part,  is  it  stronger  than  the  whole? 
Fleming  *1026,  1043,  Paaswell,  Gut- 

nian   1238 

Pasadena,  Calif. — Sewage  disposal(n)1054 

Passaic  gas-rate  case,  N.  J   32 

Patent  decision,   Elec.   car  lighting 

(n)94 

Patent  decision,  Flat-slab  (n)379, 
Correction.  Turner  565,  Another 
system  to  be  licensed.  Condron 
707,  McCullough    803 

Patent  decision,  Luten  concrete- 
bridge,  1054,  1089,  *1094,  Camp, 
Eddy  1236,  U.  S.  Supreme  Ct.  on  in- 
vention and  design   1138 

Patent    decision,    Minneapolis  filter 

523,  (n)574 

Patent  decision,  Septic-tank   667 

Patent  Office  practice  rules   (n)1293 

Patent  royalties,  How  to  collect.  Mc- 
Cullough   803 

Patentees'  royalties  justified — Bid- 
ding by  patentee  on  his  plans — 
"Contractor's"  letter  on  retaining- 
wall   bids   discussed.     Luten  229, 

757,  Hardman    419 

Paul,  C.  H.  Log-handling  equipment, 
Arrowrock  dam  *200,  225,  Tempera- 
ture changes  in  mass  concrete  .  .  923 

PAVEMENTS 

See  also  "Streets,"  "Roads," 
"Bridges,"  "Floor,"  "Racetrack." 

— Am.  Soc.  Municipal  Impvts.  meet- 
ing—  Bitulithic  specification; 
granite-block,  brick,  wood-block, 
asphalt  and  concrete  pavements 
810,  899,  Granite-block  crush- 
ing test  abandoned;  Pollock's 
paper   809,  902 

— Asphalt-block  pavement  mainte- 
nance and  repair.    Morrison  .  ...*352 

— Asphalt    pavements,    The  binder 

course  in.    Klotz   3 

— Birmingham,  Ala.,  brick  and  con- 
crete stepped  hillside  pavements, 

*1164 

— Bitumens,  Deterioration  of   67 

— Bituminous  macadam,   Large  soft 

stone  for,  Ohio   *1135 

■ — Brick  pavement  lasted  24  yr.,  Jack- 
son, Mich.;  new  pavement  also 
brick.    Higgins   *842 

— Cement,   Handling   bulk,   on  road 

contract,  Lake  Co.,  O  (n)1039 

— Concrete,  Hydrated  lime  in  (n)413 

— Concrete,  Limestone.  Prussing 
(n)704,  Security  C.  &  L.  Co.  804, 
Wolf   902 

— Concrete  pavement,  Mass.  experi- 
mental, at  Randolph.  Farring- 
ton   1214 

— Concrete  pavements.  Split  float  for 

finishing  joints  in  (n)*30 

— Concrete  pavements  with  track  laid 

without  ties   *596,  611 

— Concrete  road  broken-stone  un- 
loading plant,  Williams  &  Little 
Co.'s   *987 

— Concrete  Road  Building  Confer- 
ence  (n)383 

— Concrete   road   mileage  increased, 

(n)430 

— Concrete  roads,  Italy.    Luiggi   714 

— Concrete    roadway,  Experimental, 

Sacramento,  Calif.    Cleary  *1158 

— Concrete  state  highway,  Easton- 
Bethlehem,  Penn.  (n)*944.  Rein- 
forcement— Erratum   (n)1045 

— Concrete — Surface     warnings  of 

subsurface  failures.    Klotz   831 

— Crowns,  Diagram  for  determining, 
Dist.  of  Col.  Barber  *509,  Errata 
(n)853,  Syracuse  practice.  Lyon, 

(n)1039 

— Foundations  over  filled-in  trenches 
— Detroit.  Fenkell  *228,  Kan. 
Cy.    Mandigo   *228 

— Grand  Central  terminal,  N.  T. — 
Cube  granite-blocks  for  drive- 
way floors   (n)*608 

—Granite-block  crushing  test  aban- 
doned 810,  Pollock  809,  Durham.  902 

■ — 111. — Highway  -  curve  supereleva- 
tion. Bilger  74,  Revised  cross- 
sections.     Bilger   *584 
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PAVEMENTS — Continued 

— 111. — Maintaining  concrete  and 
brick  roads — Motor  truck;  port- 
able heating  kettle;  materials; 
cost  data  and  form.    Piepmeier .  *310 

— -Kan  Cy.  open  asphalt  specifica- 
tions.   Mandigo   *642 

— Lakewood,    O.,   brick-paved  street 

subdrainage.    Fisher  *557 

— Milwaukee — Maintenance  and  re- 
pair of  concrete  pavements. 
Kuelling   1243 

—Mortar  beds — Brick  and  stone 
pavements  without  sand  cush- 
ions, Paris,  111.,  and  N.  Y.  Cy. 
163,  273,  Whinery  420,  995,  Man- 
digo, Durham,  Horner  517,  Tried 
in  Baltimore.  Compton  276,  Am. 
Soc.  Municipal  Impvts.'  discus- 
sion 810,  899,  Blair,  Secy.  Natl. 
Paving  Brick  Mfrs.'  Asso.  903, 
Cuyahoga  Co.,  O  (n)^§ 

— Motor  racetrack,  Chi.  wood-paved .  *488 

— Motor      racetrack,  Narragansett 

Park   *603 

—  Motor  racetrack,  Sheepshead  Bay 

wood-paved   *337 

— Motor  racetrack.  Twin  City  con- 
crete-paved, Minn  *233,  *806 

— New   Lexington,    O. — Transferring 

materials  from  cars  to  pavement,^^ 

—  N.  Y.  Cy. — Asphalt  on  old  granite- 

block   foundations  (n)178 

— N.  Y.  Cy. — 2d  Ave.  test  pavements 
of  stone,  wood  and  asphalt.  Dur- 
ham  1255 

— Photography,  Aerial,  Phila.,  Seip's, 

(n)*1280 

— Queensboro  Bridge  paving  prob- 
lems   396 

—  St.  Louis — Engineering  work  pre- 

liminary to  pavement  construc- 
tion; assessment  maps;  plans, 
profiles,  etc  *460 

— St.  Paul  asphalt-pavement  repairs 

—Decisions  on  guarantee .  1148,  (n)94 

■ — Smoothness-testing  machine  for 
pavements,  Kneale's  *751,  Tests 
on  various  pavements  *784 

— Spokane   asphalt   repairs  without 

plant.    Bingham   *314 

— Street-cleaning  cost  a  factor  m 
pavement  design.     Hanna  1257, 

(n)1287 

—Tar-macadam  road,  Simply  con- 
structed, near  Hartford,  Conn.; 
Farnsworth's  method    *81 

— Tracks,  Ballasted  ry.,  Dallas.  . .  .  (n)128 

— Wood-block  pavements  before  Am. 

Soc.  Municipal  Impvts   810 

— Wood    blocks,    Douglas    fir  for. 

Goss    774 

—Wood  blocks,  Laying  creosoted, 
on  5  p.  c.  grades,  Seattle;  water- 
proofing.    West   *924 

— -Worcester,  Mass. — Expansion  joints 

in  granite-block  pavement  *398 

Pawling  &  Harnischfeger  trenching 

machines   *448 

Peek,  G.  M.    Comparing  pumps  1044, 

1253 

PENNSYLVANIA 

— Building-regulation  advance.  .  .  .  (n)779 
— Concrete-paved      state  highway 

(n)*944,  Erratum   (n)1045 

— Engineer  for  P.  S.  Comm  (n)71S 

— Highway  laborer's  time  card.  .  (n)*464 
— Road  -  maintenance  costkeeping; 

Highway  Dept.  organization ....  *250 
— Water    Supply    Commission  engi- 
neering-staff  reduction  (n)238 

Pennsylvania  R.R.  See  "Railways." 
Pennsylvania  Water  &  Power  Co.'s 

transmission-line  towers   *159 

Penstock  carries  5,412-ft.  head,  Lake 

Fully   *822 

Penstock  surges,  Opening  headgate 

causes.    Spengler   *507 

Perry    Memorial     column  concrete 

cap.    Baird   *154 

Peruvian  machinery  imports  (n)821 

Pestilence  and  floods   417 

Petroleum.    See  also  "Oil." 

Petroleum  in  Philippines  (n)294 

Petroleum  production,  World's.  ...  (n)771 
Phelps,  C.  C.    Subaqueous  rock  ex- 
cavation  *968,  *1020,  *1062 


PHILADELPHIA,  PENN. — Continued*16* 

— Railway  track  for  streets  *929 

— Rapid-transit  progress  91,  572 

— Street  cleaning  by  contract   6 

— Valuation    conference    994,  1002, 

1282,  (n)909 
—  Water  main,  67  breaks  in  cast-iron. 

Davis   *244 

— Water  meter  installation   563 

Philippines  — ■  Blasting  for  piles; 
lighting  fuses  558,  707,  804,  1091, 
Placing  concrete  slabs  on  under- 
water revetements  *1086,  Asphalt 

and  petroleum   (n)294 

Phillips,  C.  S.  Erecting  coal  breaker.  *1 
Phosphate-rock  production,  U.  S..(n)1128 
Photography,  Seip's  aerial,  to  show 

street  defects  *1280 

Photomicrography  of  concrete.  John- 
son 69,  Bausch  &  Lomb  apparatus, 

(n)*240 

Pickling-liquor  byproduct  recovery, 

(n)1125 

Piepmeier,  B.  H.    Road  maintenance, 

111  *310 

Pier.    See  also  "Bridges,"  "Wharves 

and  docks." 
Pier,    Brick,    load   tests,    Bureau  of 

Standards.     Griffith,   Bragg  *242 

Pier  nosings,  Rounded  bridge  (n)704 

Pier,     Sinking     cylinder,     by  open 

dredging  *1274 

Pier  sinking,  Deep  bridge,  without 

air— D.,  L.  &  W.,  Buffalo ...  *70,  (n)263 

Pierce  Bldg.,  Oswego,  accident  *1005 

Pierce,  D.  T.    Alternate  specifications 

for  public  work  legal  1048,  1188 

Pierce,  F.  M.  Tunnel  ventilation ....  1139 
Pike's     Peak     highway.  Hardman 

*1201,  Motor-bus  line  (n)101 


PILES 

See  also  "Foundations." 

— Bridge  piers,  Concrete,  Long  em- 
bedment of  piles  in — Portland, 
Ore.,  etc.    Howard   133 

— Caps,  Permanent  iron,  Logan's,  (n) *672 

— Charleston  torpedo-boat  berth — 
Concrete  pile  and  cylinder  foun- 
dations  *872,  *926,  946 

— Chicago  municipal  pier — Founda- 
tion piles  cut  off  above  water 
line  158,  Machine  for  boring  un- 
der-water  holes  *315,  General 
construction   *193,  *306 

—Circle  Bldg.,  N.  Y.,  foundations  *632 

— Concrete  piles,  Bignell,  Platte  Riv. 

bridge   *732 

— Concrete  piles,  Black  Riv.  bridge. *1047 

— Concrete  piles,  Explosives  used  in 
ground  before  driving,  Philippine 
Islands.  James  558,  Lighting 
fuses  707,  804,  1091,  *1285,  (n)800 

— Concrete  piles,  St.  Louis  reservoir .  *1208 

— Jacking  tests,  Potter  Bldg.,  N.  Y., 

by   Deutsch  *559 

— Jacksonville  wharf  concrete  bulk- 
head with  sheet  piling  on  I- 
beams;  platform  on  piles  *772 

— New  London  pier  *1030 

— Piledriving    formula    wanted  for 

steam  hammer.    Hammond.  ..  (n)800 

— Public  Service  Elec.  Co.  power 
house — Pile-and-mat  foundation 
in  marsh   *1113,  *1260 

— Southwark  piers,  Phila.  *421,  Driv- 
ing batter  piles   (n)*320 

— Piledriving    destroys     tunnel  by 

clay  pressure,   Cleveland.  O....*404 

— -Piledriving  with  horses,  Sheeps- 
head Bay  auto,  racetrack.  ...  (n)*416 

— Sheetpiling,  Cutting  lock-jointed 
steel,  with  torch,  for  Jackson- 
ville bridge   (n)416 

— Steel  -     box     interlocking  piles, 

Omaha  water-works  intake  wall .  "343 

— Teredo  activities,  Vancouver  piles, 

(n)*224 

—  Test,  Loading,  of  lagged  piles  in 
soft  silt,  W.  46th  St.  pier,  N.  Y. 
Staniford    *76 

— Test,  Soil-bearing,  with  confined 
plunger,  Detroit-Superior  via- 
duct  ..  .  *651 

— Tests  of  piles  in  sand  beach,  At- 
lantic Cy.,  N.  J.    Abbott   »28 


PHILADELPHIA,  PENN. 

— Borrowing  capacity  Increased   945 

— Cooke's  report — Municipal  research 
work  644,  Better  looking  railway 

bridges  682,  Salary  question   995 

— Drainage,  Land,  Dynamite  for..(n)848 
— Engineering     departments,  New 

heads  for   *1194 

— Engineers'  Club  membership  cam- 
paign  947,  994,  1004 

— Imhoff    tank    sludge,  Measuring 

drainability  of    566 

— Motor  speedway   (n)142 

— Penn.  R.R.  electrifies  district.  .*930,  946 
— Pier      work,      Southwark  *421. 

(ns)*320,  *368 


PIPE  AND  PIPE  LINES 


See  also  "Water-works"  and  cross- 
references  from  it. 

-Atlaska  pipe-line  construction....  223 

-Alum,  Effect  of,  on  pipe  1245 

-Astor  House,  N.  Y.,  Old  cast-iron 
pipe  from   (n)272 

-Backfilling  and  pipe-handling  ma- 
chine, Waterloo   (n)95 

-Bridge,  pipe-supported,  Washing- 
ton   

-Calking  tool,  "Revelation"  pipe, 
Water  Wks.  Equip.  Co.'s  (n)*86* 

-Cast-iron  pipe.  Theory  for  long 
life  of.    McWane   891 

-Columns,  Concrete-filled  pipe  138 
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PIPE  AND  PIPE  LINES— Continued*^6 
—Concrete  pipe,  Load  tests  of  Lock 

Joint  Pipe  Co.'s.     Conant  *556 

—Concrete  pipe,  S5-in.,  Tacoma  wa- 

ter-wks   *1076 

— Corrosion-test  machine,  Natl.  Tube 

_  Co.'s    *25 

— Costs  of  12-  and  16-ft.  cast-iron 

pipe  laying-.     Etnyre   318,  Rob- 

erts  ....    641 

— Gas  main,  Moving  30-in.,  N.  Y.  Van 

Wagner   *1082 

— Joint,      Locking-  bell-an'd'-'s'p'ig'o't. 

Central  Fdy.  Co.'s  (n)*912 

■ — Joints,     Cemented,     Long  Beach 

Calif.,    water   mains   1044  1047, 

Los  Angeles.     Mulholland  1284 

—Joints  for  wrought-iron  and  steel 

pipe      Lord   *1035,  1284 

—Joints,  Lake  Fully  penstock  *822 

—Joints,  Leadite  water-main   567 

—N  Y.  Cy. — Standard  gate  valves — 

Erratum   (n)229,  Alloy  troubles, 
„     _     _  69,  572,  805 

— N.    Y.    Cy.    streets,  Underground 

pipes  in — Green's  report.. 280,  (n)171 

■ — Oil  pipe  lines,  Calif  *1068 

—Plumbing-  fixtures,  Concealed,  Mott, 

*1247 

— Quincy,  111.,  water-works — Con- 
necting cast-iron  pipe  sections 
under  water    *896 

— Springfield,  Mass.,  water-works— 
Storage,  etc.  *406,  Valve  prac- 
tice, etc   *443 

— Valve,  Universal  Valve  Co.'s  Kntid- 

,crr-?n.Jli£h~pressUre   (n)*1151 

—  Vitrified"  pipe.     Orton  171,  Mar- 

burg-  ;   276 

— Water  mains,  Laying  submerged, 
Vancouver;  flexible-joint  cast- 
iron  pipe   *!258 

—  Water-wks.    conduit,    Victoria,  B. 

c: — Cost  of  concrete  and  other 
pipe   994,    996,   Concrete  trestle, 

w  n       i       „  (n)*1184 

— Well-casing  freaks    *178 

— Wood    pipe,    Reclamation  Service 

report  on  life  of.    Henny   400 

— Wood-stave  pipe,  Continuous  wire 

winding-  for   *1210 

— Wood-stave  pipe  laying  to  replace 

steel,  Flory  Milling  Co.,  Penn...»1085 

—  Wood-stave  pipe  line,  Pittsford  *14 

—  wrench,     Hayward  quick-acting, 

(n) *432 

Pitometers,  Recorder  for— Municipal 
Supply  Co.'s  Brown  "Directo- 
graph'   (n)*1248 

PITTSBURGH,  PENN. 

— Flood-district  filling   (n)377 

— Freight  station.  Double-deck *496 
— Monongahela     Bridge  decorative 

portals    *1086 

—North  Side  Point  Bridge  *908 

— Steam-power  plant,  Huge,  for  dis- 
trict   1244 

— Sewer-gas  studies,  Explosive.!.'!.'.'  955 

— £treJit~,mPvt-   bond   issue  (n)1245 

— Traffic  S1«nals  at  corner  (n)*320 

—Tunnel,  Mile-long  highway  *300 

Pittsburgh-Lake  Erie  canal  has  new 

directors    fnlQns 

Pittsford  Power  Co.'s  plant'.'.'.'.'.'.'  *14 
Flan.       See     "Drawing-,"  "Filing" 
Surveys."  "City  planning,"  "Con- 
tracts," etc. 
Plants   Ornamental,  on  sewage  beds. 

Harrison,   N.    T   *413 

Plaster  handling-  by  wheelbarrows', 

Plate  girder  bridge,  Building,  with'656 

locomotive  crane   *1179 

Plate  girder  bridge,  Platte  Rlv. 728 
.Plate  girder.  Concrete-incased — Slope 

angle  of  paneling  and  snow  (n)*224 

Plate  girder  bridge.  Platte  Riv  *728 

Plate  girders,  Handling,  N.  T  Ele- 

•«?a»rR7-  *271'  *411-  *fi06-  *fi25, 
•683,  Motor-trucking  »174,  »554,  653 

rlSrte,  ^"'c'ers.  Record-breaking  for 
Nickel  Plate  R.R.,  Chi.  *890,  *1105 
Errata    (n)1287 

Plumbing  fixtures  that  cannot'  be 
stolen,  Mott    fn)*1247 

Plymouth,  Mass.— Warning'  '  public 
2f£.n  *w  overdrawing-  reservoir 
•1163,  Water-works  service  rec- 
ords   (n)*944 

Pneumatic.    See  "Air,"  "Drill."  "Cement." 

Pole,  Carbo  steel  transmission ....  (n)  240 

Po  e.  Concrete  flag-,  Panama  »452 

Poles.  Concrete,  for  elec.  railwavs — 
A.  E.  R.  A.  report   ..  943 

Pollock,  C.  D.  Granite-block  pave- 
ments   §09  810 

Popolopen   Creek  viaduct  '  *856."  90l! 

1045  *1286 

Po.E£  ?pp  a1so  "Wharves  and  docks  " 
TIarbors." 

Port  statistics — Foreign  trade ....  (n)  430 
Port  structures,  Life  of.  Whitham..  829 

Portage  railway  in  Canada  *1225 

Portland,   Me. — Harbor  bridsre  *796 

♦824,  851,'*865 


Portland,    Ore. — Metering  water  89, 
Motor-bus    municipal-ry.  feeders, 
„  (n)1006 

Portuguese  labor  law,  New  (n)1225 

Poss,  V.  H.    Rivets  in  tension   606 

Postage,   Prepay  foreign    181 

Posts,  Concrete  lamp.    Allison  *1080 

Posts,  Costs  of  wood  and  steel   362 

Potash  recovery  process,  Hart   616 

Potash  salts,  Search  for  (n)93 

Potter,  A.  A.  Colleges  and  develop- 
ment of  natural  resources   995 

Potter,  C.    Tokyo  ry.  station  *1214 

Powder  houses,   Safe  distances  for. 

Bureau  of  Mines    754 

Power  development  activity,  Cana- 

dian     ...    456 

Power  development,  No  Federal  curb 

on  Western.    Merrill    873 

Power  house,  Essex,  of  Public  Ser- 
vice Co.,  N.  J. — Foundation  in 
marsh  *1113,  Steel  framing  *1260, 

Temporary  wall   (n)940 

Power  plant,  Huge  steam,  for  Pitts- 
burgh district — Am.   Gas   &  Elec. 

Co.'s  at  Windsor,  W.  Va  1244 

Power    plant    system,  Construction, 

Selecting    965 

Power  plants,  N.  T.  tunnel  *700 

Power,  Water.    See  "Water  power." 
Preparedness.     See  "War." 
Pressure     cylinders,  Quick-closing 

doors  for.    Jackson    276 

Pressure  of  cottonseed.    Eliot  *991 

Pressures  on  walls,  Smith's  appa- 
ratus for  determining-   67 

Prime-movers  discussion,  N.  E.  L.  A  212 
Prince,    G.    T.     Rebuilding-  Omaha 

water-intake  cribs  *342 

Prizes.  See  "Engineering  competi- 
tions." 

Providence,  R.  I. — Sewage  pumping 
and  metering.  Wood  *293,  Motor 
racetrack  *603,  (n)*511,  Water- 
supply  improvements  669,  Oil-stor- 
age plant   *1276 

Provo     Reservoir     Co.'s  irrigation 

project.     Jarvis    *394 

Prufert,  P.  R.    Reinforcing  concrete 

columns   *410 

Public   health   instruction,   Ohio '  St. 

Univ     515 

Public     service     commissions.  See 
also    "Rates,"     "Service,"  "Inter- 
state Commerce,"  "Valuation." 
Public  Service  Comm. — Jitney  regu- 
lation, New  Rochelle,  N.  Y   850 

Public  Service  Comm.,  Penn.,  Engi- 
neer   advocated    for  (n)718 

Public  service  commissions,  N.  Y.  St 

—Joint  order   (n)525 

Public    service    commissions,  Engi- 
neers and;  N.  Y.  St.  Constitution..  247 
Public    Service    Elec.     Co.'s  Essex 
power-house      foundation  *1113, 
*1260,     Temporary  power-station 

wall   (n)940 

Public  Service  Ry.  Co.'s  Newark  ter- 
minal *680.  *836,  850,  *991,  1044 

Public  speaking.  Benham  131,  New- 
ell 276,  Miller    .  372 

Public  Utility  Comm.,  111.  conflicts 
with  Chicago  ordinance  on  trailer 

cars   (n)958 

Public  utility  commissions,  District 

representatives  of    801 

Public  utility  commissions,  Why  not 

experienced   men   for?  1185 

Public  utility  commissions'  authority 

overlapping — Wis.    plan   851 

Public     utility     decision — Irrigation 

stock  and  water  rights  not  related.  131 
Public    utility — Difference  between 
investment  and  value  of  Wash.  & 

Md.   Ry  (n)453 

Public  utilities — Putting  municipal 
and  private  utilities  on  a  par,  San 

Francisco    isi 

Public  utilities,  Rights  of  way  '  iii 
city    streets    for — Cleveland  case 

decision    274,  (n)382 

Public  utilities.  State  control  of  city- 
owned;  Wisconsin  data    658 

Public  utilities  valuation  conference, 

_phi,a   994,   1002,   1282,  (n)909 

Public  works.  Making  the  most  of 

the  working  season  on.    Churchill.  89 
Public  best  protection.    Non-Socialist.  901 
Publicity ,  work,  Cooperation  of  en- 
gineers in    41 

Publicity  work,  Engineering  society. 
Wolf    565 

PUMPS  AND  PUMPING 

— Astoria  tunnel.  Pumping  out  *73fi 

— Boston,  Automatic  pumps  in,  pre- 
vent sewer  flooding.    Dorr  1155 

— Centrifugal  pumps,  Low  fixed 
charges  favor,  at  Kirtland  sta- 
tion. Cleveland,  compared  with 
triple-expansion  engine  at  Bis- 
sell's  Point,  St.  Louis.  Gibson 
*88fi,  1045.  Correction.  Peek 
1044,  Pointers  for  comparing 
types  of  pumping  units.    Peek..  1253 

— Contractors'  pumps,  Impvd.,  Bond, 

(n)*1248 


PUMPS  AND  PUMPING— Continued  PaS6 

— Contractors'  small  portable  pump- 
ing unit,  Novo  (n)*1151 

— Dominguez      irrigation  pumping 

station   *540 

— Drainage-pumping-  cost,  Southern 

Louisiana.    Okey    733,  757 

— Drainage  -  pumping  plant  with 
variable-speed  drive,  Hartwell 
Dist.,  111.  *581,  Larger  plant, 
New  Orleans.     Shaw    804 

—  Fire-protection  system,  Toledo,  (n) 862 

— Fire  pumps,  Elec.  driven  centri- 
fugal, Hill-Tripp   (n)672 

— Luitwieler    pumping    set,  Steady 

suspended   (n)*704 

— New     Orleans     storm,  Drainage 

pumps  in    903 

— Oil,  Pumping  Calif,  crude.    Bowie .  *1068 

— Okanogan  pumping  plant  is  irri- 
gator's insurance    732 

— Ottawa  water-supply  pumping  sta- 
tion contracts    712 

— Paddle  wheel  as  pump  (inq.), 
„  (ns)519,  565 

— Riverhead,  L.  I.,  water-works — 
Producer-gas  engine  starts  on 
g-asoline   (n)560 

— Screw  pumps,  D'Olier  low-lift,  at 

Terrebonne,  La  *313 

— Sewage-pump  bids,  Albany  (n)476, 

Disposal  works    *692 

— Sewage-pumping  and  metering 
station,  Automatic,  Providence. 
Wood  *293 

— Variable-speed  pumping  plant, 
South  Quincy,  111.,  Drainage  and 
Levee    Dist  *918 

Purlins,  Cantilevering.    Sartz  *1227 

Pyrometer,  Locomotive   (n)48 

Q, 

Quarrying,  Elephant  Butte  dam....*648 

Quay  wall,  Novel,  Halifax.  ... *1120,  1137 

Quebec  bridge  work  *473,  Camp  and 
yards   *748,  (n)670 

Queens  Boulevard  elevated  ry.  *913, 

945,  (n)996 

Queens  Borough,  N.  Y„  city  planning. 
Tucker  *638,  650,  *689 

Queensboro  Bridge  paving  prob- 
lems *396 

Quimby,   H.   H.     Subway  accidents, 

755,  762 

Quincy,  111. — Pipe  laying   *896 


Racetrack,  Auto.,  Louisville,  Ky   429 

Racetrack,    Auto.  ,  Twin    City  con- 
crete-paved, Minn  *233,  *806 

Racetrack,  Motor,  Chicago.  ... *488,  *1166 

Racetrack,  Motor,  Phila  (n)142 

Racetrack,   Motor,   Sheepshead  Bay, 

•337,  371,  *655,'  (ns)*416 
Racetrack,  Narragansett  Park,  Provi- 
dence— Adapting   to   auto,  racing 

*603,  Bridge  (n)*511 

Radio.    See  "Wireless." 

Radium  extraction,  Bureau  of  Mines, 

(n)395 

Rae,  G.    Selling  water  by  meter   89 

Rail  bending  machine,  Portable.  .  (n)1183 
Rail  chair,  Two-piece,  American.  (n)*576 

Rail  failures — I.  C.  C.  report  1235 

Rail    grinding    with    track  brakes, 

S.  F  (n)622 

Rail,  Grooved  girder,  Phila.  streets.* 929 
Rail    quality    and    heat  treatment 

of  steel  31,  Civil  Engineer   34 

Rail  sections,  Heavy,  P.  R.R.  and  C. 

R.R.  of  N.  J  *761 

Rail  specifications  before  Am.  Soc. 
Testing  Materials;  Gibbs'  address 
36,  Ed.  84,  Rail-shrinkage  studies.  39 
Rail  specifications,  Penn.  system....  397 
Rail,  U-,  section,  History  of.  "Rail 

and   Track"    *34 

Railing,   Concrete   and   pipe,  Honey 

Creek  bridge,  O.  Ruhling  *795 

Railing,  Concrete  bridge,  Minneap- 
olis  *1273 

Railing,    Heavy   viaduct,  Cleveland, 

(n)320 

Rails,  Internal  stresses  in,  found  to 
be  high — I.  C.  C.  investigation  of 
Talmage,  la.,  accident  *855 

Rails,  Laying  new,  on  old  ties  in  con- 
crete, St.  Louis   *840 

Rails,  Laying  street-railway,  with- 
out ties,  Charlotte,  N.  C.  Horton, 

*594,  611 

Rails,  Track  force  for  renewing. 
Clough,  Kelly   *752 

RAILWAYS 

See   also   "Rail,"   "Electric  railways," 
"Elevated,"     "Subways,"  "Tun- 
nels," "Bridges,"  "Locomotives," 
"Car,"        "Accidents,"  "Ties," 
"Signals." 

— Air-Brake  system,  Pittsburgh  Co.'s. 

Schneider  (n)336 

—  Alaska  Rys.  progress  *43,  Surveys 
(n)93,  Station  contracts  (n)93, 
Town-lot  sale  (n)238,  Timber  re- 
served for  structures  (ns)142, 
299,  Applications  for  employ- 
ment  (n)1293 
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RAILWAYS — Continued 

— Alton    &    So. — Freight    pier  and 

coal  hopper,  East  St.  Louis  *543 

— Am.  Ry.  Bridge  &  Bldg.  Engi- 
neers'   convention    858 

— Am.    Ry.    Eng.    Asso. — Report  on 

fences  362,  Stresses  in  bridges.  .  949 

— Argentina  railway  mileage  (n)301 

—Atchison,  T.  &  S.  F. — Sibley  bridge 
balasted  timber  floor  *1156, 
Freight-terminal  impvts.,  Chi- 
cago  (n)93 

. — Atlanta    cotton    terminals  *1190, 

(ns)1087,  1135,  *1280 

— Australia — Proper  gage   (n)265 

—  Australian  Transcontinental.  . .  .  (n)448 
— Balto.    &   Ohio — Fence    costs  362, 

Use  of  treated  ties  756,  1093,  Coal 

pier   (n)743 

— Balto.  &  Ohio  S.  W. — Resurveying 

Ohio   division.     Gruber  1230 

— Boston  &  Maine — Track  elevation, 
Lynn.  Breed  *533,  Hudson  Riv. 
bridge  erection.  Lemcke  *1057, 
Boring  for  depth   of   fills  over 

marshes   (n)754 

— Buffalo   &  Susquehanna — Sale..(n)525 
— Caledonian  Ry. — Bad  collision ...  (n)  45 
— Can.   Govt. — Halifax  terminal  work 
♦1118,    1137,    1139,    *368,  (n)704, 

Train  ferry,  P.  E.  I  (n)741 

— Can.  Northern — Opened  to  Pac. 
Coast;  profile  compared  with 
Can.  Pac.  and  G.  T.  Pac.  *1098, 
Car'  ferry,  "Vancouver  (n)1054. 
Dump  trestles  for  sidehill  cuts, 

(n)*1087 

— Can.  Pac.  —  Hydrostatic-catenary 
flume  on  Brooks  concrete  aque- 
duct *58,  Tie-cost  diagrams  *292, 
Rogers  Pass  tunnel  *920,  993, 
(n)334,  Transcona  elevator  set- 
tlement 1189,  Plate  -  girder 
swing-bridge  near  Montreal .  (n)*898 

— Car  pullers,  Stephens-Adamson,  for 

switching  at  industrial  plants.  .  299 

— Car,  Round-bottom  tiling-body 
dump  ore,  Orenstein-Arthur- 
Koppel   (n)*816 

— Car  stop,  Saunders  yard-track.  .. *1129 

—  Car  wheel   tread   contour  change 

proposed   (n)46 

—Cent.    R.R.    of   N.    J. — Heavy  rail 

section   *761 

— Ches.  &  O.  Nor. — Ohio  bridge  *64, 

*1274,  Little  Scioto  viaduct  work 

*1131,    Revolving    shovel ...  (n)  *1184 

—  Chicago  terminal  improvements  42. 

Electrification  and  smoke  abate- 
ment 1141,  1186,  (n)1024.  Public- 
utility  subway   *1157 

— Chi.  &  Alton — Adopts  Hupp  auto- 
matic mail  exchange  *669  (n)524 

—Chi.,  B.  &  Q. — Car  ferry  *221, 
*599,  Metropolis  bridge  *230, 
Rebuilding  Platte  Riv.  bridge. 
Merriam   *728 

— Chi.    &   E.    I. — Automatic  coupler 

for  freight  trucks  (n)*720 

—Chi.  Gt.  West. — Impvt.  costs  (n)56, 
Automatic  track-inspection  cars 
(n)128,  Tunnel-arch  repair ...  (n)  989 

— Chi.,  Mil.  &  St.  Paul  accident  at 
Oakwood,  Wis.  —  Built-up  car 
wheels  declared  inadequate  *11, 
Train  goes  through  trestle  weak- 
ened by  blow,  Ranier,  Wash. 
*380,  (n)142,  Electrification  pro- 
presses  rapidly    862 

—Chi.     &  N.  W. — Valuation  work, 

o  *843-  *1160 

— Chi.  &  West.  Ind. — Track  eleva- 
tion; concreting  -  train  equip- 
ment  *1275 

— Chilean  shop-plan  competition ..  (n)  285 

— Cm.,    Ham.    &    Day. — Toledo  coal 

dock  quickly  built   *520 

— Cleveland,  Electrification  of  rail- 
ways  entering   (n)334 

— Cleveland  to  have  new  terminal 
facilities — Cleveland,  Akron  & 
Canton  Term.  Ry.  Co.;  Cleveland 
&  Youngstown  Ry.  Co.  238,  Vot- 
ing on  franchises  (n)862,  910 

—Coal-storage  plants,  L.  &  N.  and 

Southern  Rys  »592 

— Coaling  -  station  improvements, 
„  Snow   *300 

—  Crossings,  Smooth   (inq.)  (n)996 

— Curves,   Retracing  old  compound. 

Green    *364 

—"Dan   Patch   Elec.   Lines"  (Minn.', 

St.  P.,  R.  &  D.) — Gasoline  power.  *782 
—Del.,  Lack.  &  West. — Bridge  at 
Buffalo  *70.  (n)263,  Lining  tun- 
nels, Rupert,  Penn.,  with  con- 
crete atomizer  *938.  Summit  cut- 
off *957.   (n)910.  New  coal  pier 

for  Buffalo   1148 

—Derailments  chief  cause  of  acci- 
dents—I.  C.  C.  report  1235 

— Elizabeth,  N.  J.,  improvements.  (n)1149 
— Engineers,  Why  railway,  often  fail 
in  highway  work.    Coghlan  659, 

Lavis    851 

— fene — Large  coal  car  (n)137 

— Frog  location   for  unsymmetrical 

Y-track.    White   *124 
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RAILWAYS— Continued 

— Gasoline-elec.   car,   New  Zealand, 

(n)295 

— Genessee  &  Wyo. — Turnout  within 

turnout   (n) *992 

— Germany,  Railway  accidents  in.(n)871 

— Grade-crossing  removal  costs,  As- 
sessing   370 

— Grand  Trunk  Pac. — Map;  data  *245 

— Gt.  Northern — Big  steamships  re- 
tiring 514,  Drilling  in  tunnel.  .  (n)512 

— Hamilton  inclined  railway,  Elec- 
tric hoist  of    *49 

— Hetch  Hetchy  construction-rail- 
road plans   *378,   925,    (ns)524,  1149 

— Hudson  Bay — Progress   (n)93 

— Hump-yard     calculations.  Went- 

worth   *750 

—  111.  Cent. — Track  depression,  Mat- 
toon   *no 

— India — Southern    Shan  States  Ry, 

(n)525 

— Kan.  Cy.,  Kan.,  union  station ..  (n)  239 
— Kan.   Cy.   region — Clearing  slides 

from  cuts   (n)30 

— Kan.  Cy.  So. — Bridge  in  Kaw  Riv. 

flood    »45 

— Lehigh  Val. — Concreting  pier,  N.  Y. 

*318,  Freight  terminal,  Buffalo, 

(n)1245 

— London,  Eng.,  terminal  plan.  .  . .  (n)286 

— Long  Island.  See  "Railways — 
Penn.  system." 

— Los  Angeles  grade-crossing  elimi- 
nation   355 

— Louisville   &  Nash. — Coal  storage 

*592,  Lining  tunnel   *1033 

— Mail-carrying  rate  case   227 

— Master  Car  Builders'  Asso. — Stand- 
ard box  car  (n) 491 

— Mexican — 1873  and  1915  *1016, 
Some  history.  Low  183,  Mal- 
trata  accident;  Trains  on  steep 
grades   1052,  1090 

— Mont   Blanc — Cableway   and  rack 

railway   *1216 

— N.  Y.  Cent. — Lifting  bridge  trusses 
to  adjust  rollers,  St.  Lawrence 
bridge.  Welty  *555,  Engine- 
house  smoke-washer  experience, 
Chi.  Franey  *906,  Terminal 
driveway   pavement,   N.   Y.  Cy. 

(n)*608 

— N.  Y.,  Chi.  &  St.  L.  (Nickel  Plate)— 
Track  elevation,  Chi.  *315,  *888, 
Plate  girders  used  *1105,  Errata 
(n)1287,  Cleveland  viaduct  fire 
d;-  mage  and  repair  *1037,  Scaf- 
fold for  painting  crossing  signs, 

(n)*30 

— N.  Y.,  N.  H.  &  H. — To  build 
Thames  Riv.  bridge  1053,  Storm 
puts  electric  line  out  of  service 
1195,  No  blow  to  elec.  traction 
1234,  Caused  by  broken  wires 
1244,  Bulletin  showing'  wage 
comparisons  for  1871  and  1914 
(n)462,  Grade-crossing  elimina- 
tion, N.  Y.  Cy.  (n)525,  Peak  load, 
Yale  football  dav   (n)1005 

— N.  Y.,  Ont.  &  West. — Lundie's  tie- 
plate  with  inclined  face  *987 

— N.    Y.    terminals,    Export  freight 

clogs   (n)1100 

— Norfolk  &  West. — Building  low- 
grade  line,  Va  *818 

— Panama-Pac.  Expo. — Overfair  Ry.*770 

— Panama  R.R. — Earthslide   (n)910 

— Paris,   Lyons   &  Med. — Mont  d'Or 

tunnel,  Jura   (n)91 

— Penn.  system — Stopping  slide  at 
Midland,  Penn.,  by  explosions 
*24,  Concrete  ties  *77,  Rebuilding 
Muskingum  bridge  near  Coshoc- 
ton *105,  Casting  concrete-slab 
bridges.  Schruffer  *125,  Cafe 
service  in  day  coach  *284,  New 
rail  specifications  397,  Double- 
deck  freight  station,  Pittsburgh, 
North  Side  *496,  Heavy  rail  sec- 
tion *761,  Electrifies  Phila.  dis- 
trict *930,  946,  Electric  locomo- 
tives' record,  N.  Y.  terminal 
(n)101,  Material  rejected  under 
test  (n)539,  Trying  steel  and 
wood  tie  (n)*864,  Long  Island 
heavy  crossing  gates  *188,  Long 
Island  grade-crossing  elimina- 
tion. East  N.  Y. — Steam  shovel 
burrows  its  way  out  *365,  Cum- 
berland Val. — Rounded  pier  nos- 
ings of  Harrisburg  bridge  (n)704, 
Pier  tie-rods  in  tubes  (n)1087 

— Phila.  streets,  Track  for  *929 

— Portage  railway  in  Canada  *1225 

— Rates — Ulster    &    Delaware  case, 

N.   Y  (n)284 

— Roadmaster'  and  Maintenance-of- 
Way  Asso. — Clough  and  Kelly 
on  track  force  for  renewing 
rails   *752 

— Russian  railways,  American  steel 

cars  for   *951 

— St.     Joseph,     Mo.,     terminal  and 

grade-crossing  problem   (n)670 

— St.  Louis  —  Eliminating  Tower 
Grove  grade  crossing — Mo.  Pac. 
and  St.  L.  &  S.  F.  Rys   »52 


RAILWAYS— Continued 
— St.  Paul  union  station..  (ns)142,  478,  1148 
— Signals,   General  Ry.  Signal  Co.'s 
automatic  block,  on  single-track 
lines  of  Nor.  Pac.  and  Lehigh  & 

Hudson   *344 

— South  Bend  grade  separation ...  (n)  958 
—Southern  Pac. — Treated  ties.  Bar- 
low    1093,     Passenger  station, 
Oakland  (n)46,  Distant  highway- 
crossing  signals  (n)*848 

— Southern   Ry. — Coal   storage  *593, 

Birmingham  freight  yard  *1126 

— Springfield,    Mass. — Cutting  street 

through  station   *296 

— Station  signs.    Jackson  *1239 

— Tokyo  railway  station.    Potter ..  *1214 
— Track  cleaning  machines  (inq.) .  (n)519 
— Track  crossings,  Contractor's  port- 
able *3i7 

— Track  design,  Phila.  piers  (n)*368 

— Track  maintenance;  defective  track 
— I.  C.  C.  report  801,  Wood  901, 
Non-Socialist     901,  Schlesinger 

947,  1287,   "Railway"   1140 

— Track  scale  rating.  Van  Auken  .  .  115 
— Track  scale  testing  cars.  Briggs, 

(n)622 

— Track  stresses.     Williams  (n)260 

— Train-stop  and  cab  signal,  Julian- 
Beggs — on  Cincinnati  Southern, 
m  .  <n)94 
—  Train-stop  and  cab-signal  system, 
Bostwick  &  Levin's,  of  Natl. 
Safety  Appliance  Co. — on  West- 
ern Pac  *614 

— Train-stop  and  speed-control  sys- 
tem, Gollos — on  C,  B.  &  Q....(n)453 
— Trestle,    Underpinning.     Hewitt.. *220 
— Union  Pac. — Filling  old  tunnel ..  (n)320 

— Valuation   work   data  sheet  *794 

— Valuation  work,  Federal.  Burgess 
12,  Office  index  and  file  system. 
Saunders  *894,  Map  materials 
1091,  Progress  report  1241,  Re- 
organizing  1283 

— Western     Md. — Passenger  trains 

collide  on  bridge  (ns)  46,  *187 

— Wheeling    &    L.    E.  —  Rebuilding 

Black  Riv.  bridge.     Smith  *1046 

Rain.    See  also  "Storm,"  "Flood." 
Rain,  Extraordinary,  in  St.  Louis  and 

study  of  runoff.     Horner  *742 

Rainfall  averages,  Cincinnati.  Cro- 

hurst   *783 

Rainfall,    Day's,    over    15    in.,  St. 

Petersburg,  Fla  418,  428,  467,  612 

Rainfall,    Florida,    and  Everglades 

drainage  problems  466,  Elliot....  612 
Rainfall,  Heavy,  Boston ....  (ns)  142,  286 
Rainfall  intensity  studied,  Columbus, 

O.     Herrick   *678 

Rainfall    rate    determination,  Paw- 
tucket;  Draper  rain-gage  register- 
ing device  modified.    Carpenter ...  *148 
Rainfall  records,  Havana.  Aguirre .  .  *830 
Rainfall   records,   Long-term,   in  N. 
Y.    St. — Albany,   Rochester,   N.  Y. 

Sargent     *403,  418 

Rainfall,  Seattle;  Huf eland's  storm- 
sewer  runoff  theory  verified.  Silli- 

man,  Horner   *832  1091 

Rainfall,    Southern    Calif.,  records, 

Rainfall  troughs  and  humps  ^4ll 

Randall,  R.  H.    Dayton  topographic 

survey   *942 

Rapid      transit.        See  "Railways," 
"Electric     railways,"  "Elevated," 
"Subways,"  cities  by  name,  etc. 


RATES 


See  also  "Valuation,"  "Service." 

—  Electric  costs,  Cleveland  municipal  859 
— Electricity — Class  rates.  Baum..  91 
— Gas    case,    Des   Moines — Improved 

paving  over  mains   563 

—  Gas,  Passaic,  case,  N.  J. — Franchise 

and  fair  value  for  ratemaking.  .  32 

— Mail-carrying  rate  suit   227 

— N.  Y.  Const,  revision  (n)334 

— Railroad — Ulster   &   Del.   case,  N. 

 (n)284 

— Railway-valuation  work,  Federal. 
Burgess  12,  Office  methods. 
Saunders  *894,  Map  materials 
1091,  Progress  report  1241,  Re- 
organizing  1283 

— Street-car  traffic.  Unprofitable....  83 

— Telephone-rate  studv,  N.  Y  (n)525 

— Valuation   conference,    Phila.  994, 

1002,  1282  (n)909 
— Valuation,    Utility,    Principles  of. 

Arnold    859 

— Wash.  &  Md.  elec.  ry. — Difference 
between   investment  and  value, 
™  (n)453 
— Water  rates,  Leavenworth,  revised  217 
— Water      rates,      San  Francisco 

„  (ns)142,  1006 

— Water  rates,  Terre  Haute,  cut....  1293 
— Water-works  valuation,  Denver .  (n)  814 

Rayfield,  E.  W.    Weir  tests  *1018 

Receiver,  Court,  for  Nashville   284 
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Reclamation.  See  "Irrigation," 
"Drainage." 

Recording  devices.  See  "Scale,"  "In- 
struments" and  cross-references 
from  it. 

Records,  Office.    See  "Filing-." 

Redlands,  Calif.,  park  seats  *266 

Reflectors,  Homemade  electric-light, 

(n)*1088 

Refuse.  See  "Garbage,"  "Sewers," 
"Streets." 

Regina,  Sask. — Activated  sludge...  169 
Reid,   Murdoch   building-  river-front 

approach   *817 

Reinforcement.    See  "Concrete." 
Rensselaer    Polytechnic    buildings.  . *475 
Replogle,  M.  A.    Discharge  accelera- 
tor  *1193 

RESERVOIRS 

See  also  "Dams,"  "Aqueducts"  and 
water  topics. 

— Aberdeen,  Wash. — Monolithic  lin- 
ing *1034,  Cracks  (ns)1054,  1101 

—Boston — Reinf orced-asphalt  roof.  .1264 

— Calaveras  reservoir,  Spring  Val. 
Water  Co.,  earthquake  -  proof 
concrete    tower    308 

— Cedar  Lake  reservoir,  Seattle,  bid 
case  609,  City  Engineer's  leakage 
report   1053 

— Concrete  lining,  Placing,  Omaha...  267 

— Pall  Riv.  conservation  scheme ....  *760 

— Fitchburg,  Mass.,  reservoir  com- 
pleted  (n)909 

— Hill    View    reservoir,    N.    Y.  Cy., 

earth  embankment.    Tidd   *500 

—Irrigation  reservoirs,  Evaporation 
and  seepage  from,  Dallas  and 
Warner,  of  Modesto  Dist.    Heron.  *294 

— Plymouth,  Mass. — Warning  public 

against  overdrawing  reservoir .  *1163 

— Portsmouth,   O. — Wall   of  covered 

reservoir  slides  out  (n)766 

— Provo    Reservoir    Co.'s  irrigation 

project.     Jarvis   *394 

— St.  Louis — Compton  Hill  Reservoir 

reconstruction  *1206,  Bids  (n)430 

— Salt  Lake  Cy.  concrete-lined  reser- 
voir.   Cannon   *1249 

— Saw,    Gasoline,    for   jointing  roof 

plank  on  circular  reservoir. .  (n)*1088 

— Slope-trimming     machine.  Cole, 

(n)*1231 

— Stripping  water-works  reservoirs, 

N.  Y.  and  Boston.    Stearns  )*302 

—Waterproofing  concrete  reservoirs, 

Tacoma  and  Seattle.    Fowler ..  *1076 

Retaining  wall,  Meridian  Park, 
Washington,  D.  C  *1218 

Retaining  wall  bids,  Tiffin,  discussed. 
Luten  229,  757,  Hardman   419 

Retaining  wall,  Enlarging  old  con- 
crete, Bronx  subway  extension. 
Paaswell  *508 

Retaining  wall  failure  that  was  not 
a  failure,  111.  Bldg.,  Champaign. 
Smith   1229 

Retaining  wall,  12-ft.  cobble,  only 
24-in.  at  base,  Calif  (n)*898 

Revetement,  Chenoweth  concrete ...  *262 

Revetements,  Underwater,  Philip- 
pines, Placing  cast  concrete  slabs 
on   *1086 

Rhode  Isl.  inspection  and  mainten- 
ance of  highway  bridges  *604 

Rhodes,  F.  A.    San  Diego  stadium ...  *577 

Richter,  A.  M.  Concrete-arch  bridge, 
Minneapolis   *1268 

Ripogenus  dam,   Me  *282 

Rippey,  J.  R.    Roman  aqueduct....  *51 

RIVERS 

See  "Flood."  "Levee,"  "Mattress," 
"Bridges,"  "Water  measure- 
ment," "Water  pollution." 

■ — Burma,  Stream  gaging  in  (n)*607 

— Chicago — River-front  approach  to 

Reid,   Murdoch   building  *817 

— East  Riv.,  N.  Y. — Wire-drag  ex- 
amination  (n)862 

— Geological  Survey  surface-water 
investigations  1213,  Discharge  of 
Tenn.  and  other  rivers  (n)580, 
Correcting  formula  for  changing 
stage.  Jones  (n)754,  Recording 
flow  gages   (ns)560,  1109 

■ — Mattress,  Chenoweth  plastic  con- 
crete, for  Passaic  Riv.  revete- 
ment, N.  J  *262 

— Mississippi — East  St.  Louis  ter- 
minal *543.  Barges  with  deck 
g-antries  668,  Improvements  at 
Memphis   1097 

— Missouri — Cutoff  at  Camden  Bend.  238 

■ — Missouri — Improvements  in  danger 
of  being  stopped — Col.  Deakyne's 
report   409,  561 

• — Naugatuck  impounding  scheme.  (n)759 

— Ohio — Industrial    wastes  disposal, 

(n) 382 

— Rock     excavation.     Phelps  *968, 

*1020,  *1062 

— St.  Louis — Rain  runoff  in  flood, 
River  des  P§res,  etc.  *742,  Con- 
trolling River  des  Peres  765, 
Meramec's  rise,  etc  (ns)428,  476 


RIVERS— Continued 

— Southern  waterways  projects. .  (n)1100 
— Susquehanna  —  Stepped  concrete 
wall,   Harrisburg.     Justin  *145, 
Concrete  dam,  Harrisburg.  Jus- 
tin   *1250,    Bridge,  Harrisburg, 

(ns)704,  1087 
— Taming  rivers  for  use.    Sec.  Lane, 

(n)1259 

— Wall,  Backfilling-,  Cedar  Rapids. . *1133 

Rivet  forge,  Portable,  Mahr  (n)96 

Rivet  tension.  Friedland,  Jacobs, 
Godfrey,  Sandstrom  *183,  Dye  467, 
Where  successful.     Hill   347,  San 

Francisco  earthquake.    Poss   606 

Riveter,  Largest  pneumatic,  Hanna, 

(n)*1152 

Roadmasters  and  Maintenance-of- 
Way  Asso  *752 

ROADS 

See  also  "Streets,"  "Pavements," 
"Bridges." 

— Bergen  Turnpike  toll-road  pur- 
chase  (n)1209 

— Concrete  road,  Coleman  du  Pont, 
Del.  *1265,  Measuring-boxes  for 
sand  and  stone  *794,  Canvas 
frames  to  protect  from  sun  *846, 
Draining  swamp  for  fill  *897 

— Concrete  Road  Building  Confer- 
ence  (n)383 

— Crusher,   Williams  chain-hammer, 

(n)*1103 

— Culvert     with     ditch  connection. 

Nelson   *943 

— Florida   State    highway  engineer, 

(n)1054 

— Good  roads,  Taxing  motor  vehi- 
cles for — Gardner's  views  1091, 
Saving  to  motor-car  owners. 
Benton   1188 

— Grader,     Extra-strong,  Western, 

(n)1152 

— Guard  rails,  Dillon  concrete.  .  (n)*1056 

— Highway  meetings,  Too  many  1281 

— Highway  specifications  for  clear- 
ing and  grubbing.    Harris  *1240 

— Highway  work,  Give  experienced 
engineer  a  chance  in.  Mielly  373, 
Why  railway  engineers  often 
fail  in  it.  Coghlan  659,  Lavis.  .  .  851 
— Hudson  Riv.  valley,  Alpine  road- 
building-  in,  near  Nyack,  N.  Y..*1025 
— 111. — Bridge    shopwork  inspection, 

(n)860 

—  Ill- — Financing-  roadbuilding,  Ver- 

milion Co.    McArdle   *1079 

— HI- — Highway-curve  supelevation. 
Bilger  74,  Revised  cross-sections. 

Bilger   *584 

— 111. — Law  amendment  (n)430 

— 111. — Maintaining  concrete  and 
brick  roads — Motor  truck;  port- 
able heating-  kettle;  materials; 
cost  data  and  form.  Piepmeier.6310 

meier   *310 

— 111. — May  purchase   cement  (n)189 

— 111. — Selecting    rural-road    types — 

Marr's   report    834 

— International  Road  Congress, 
Worcester  1242,  1243,  1257,  1282, 

(ns)1007,  1151,  1287 

—  Maine      post-road      drainage  and 

foundations.     Dougherty   *458 

— Mass. — Comparative  costs  of  guard 

rails  and  wide  fills.    Johnston..  *79 

— Mass.  —  Experimental  concrete 

pavement   1214 

— Mirrors    at    intersections  (n)285, 

Glencoe,  111  *749 

— New  Hampshire  gravel  roads;  pa- 
trol maintenance  *1110,  1137, 
Record  plans  for  state-aid  high- 
ways (n)1231,  Township  high- 
way sign  —  Marking  through 
routes   (n)*1280 

— New  Lexington,  O. — Transferring 
materials  from  cars  to  pave- 
ment  *1130 

— N.  Y.  St. — Albany  Post  Road — 
Aiding  public  when  roads  are 
closed  for  repair    418 

— N.  Y.  St.  road  washout  near  West- 
field   *379 

— Ohio  highway-law  provisions   492 

— Ohio  highway  -  maintenance  ac- 
counting  *1277 

— Ohio — Large  soft  stone  for  bitu- 
minous macadam   *1135 

— Oiled  roads  destroy  fish  (n)229 

— Palisades  Interstate  Park  road- 
ways, Boulder  parapet  for  *162 

— Palisades,  Making  road  up  *998 

— Pan-American  Road  Congress  661, 

1281 

— Paramus  road,  N.  J. — How  not  to 

build.  R.  D.  C   325 

— Penn. — Laborer's  time  card .  . . .  (n)  *464 

— Penn. — Road  -  maintenance  cost- 
keeping;  Highway  Dept.,  organ- 
ization  *250 

— Pike's  Peak   highway.  Hardman, 

•1201.  (n)101 

— Scarifier,  Power-operated,  Kelly- 
Springfield   (n)*1199 

— Scraper,  Dipper-handle  drag.  .  .  (n)*800 
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ROADS — Continued 
— Scraper,  Revolving-bucket,  Graves- 
Spears    Co.'s    "Oakland"  (n)*816 

— Signals,     Distant     crossing,  So. 

Pac  (n)*848 

— Signs,  Indestructible  drilled.  .  (n)*1008 
— Signs  made  of  saws.  Osier.  ...  (n)*656 
— South,  Rebuilding  rural  roads  in; 

corduroy.     Buchanan  *446 

— Storm  King  highway,  N.  Y  *721 

— Surveying,    Rapid    work    in,  Va. 

Wright   (n)704 

— Tar-macadam    road,    Simply  con- 
structed,  near  Hartford,  Conn.; 

Farnsworth's  method    *81 

— Tunnel,    Pittsburgh   highway  *300 

— Virginia  appropriations  (n)525 

— Wartime  road  building-,  Europe ..  *1100 
— Washouts,  Concrete  "breakers"  to 

prevent,  Md  (n)898 

Roberts,  F.  C.  Costs  of  pipe  laid.  .  .  641 
Roberts,   R.   O.  Wynne-.  Activated 

sludge    169 

Robinson,  G.  L.    Hotel  sewage-treat- 
ment plant   *346 

Rock.    See  also  "Earthwork." 
Rock,  Broken,  handling  devices  *176, 

*987,  *990 

Rock  cliff,  Facing  off  (n)*368 

Rock  crusher,  Williams  chain-ham- 
mer for  road  work  (n)*1103 

Rock  crushing  plant,  Knickerbocker, 
Link-Belt    locomotive    crane  at, 

(n)*126,  Earth  slippage  285,  *330 

Rock,  Dobying  subaqueous,  Fla..(n)944 
Rock    drills,    Elec.    percussion,  Ft. 

Wayne   (n)*576 

Rock  excavation,  Subaqueous.  Phelps, 

*968,  *1020,  *1062 
Rock,  Haiss  wagon  loader  handling.  *990 
Rockwell,  E.  H.  Eccentric  heel  joint 

of  roof  truss  *796 

Roebling  shop  burned  *1004 

Rogers  Pass  tunnel  *920,  993,  (n)334 

Roller  bearing  derrick  mast  *1132 

Rollers,    Lifting    bridge    trusses  to 

adjust   *555 

Roof  planking-  with  gasoline-driven 

saw.    Cole  (n)1040 

Roof    slab.    Failure    of  17-year-old 

concrete,   St.  Louis  (n)92 

Roof,  Steel-reinforced  asphalt,  Bos- 
ton Reservoir  1264 

Roof  steel  saving  by  cantilevering 

purlins.     Sartz  *1227 

Roof  truss  corrosion,  Paper-mill ...  (n)  82 
Roof    truss,    Moments    at  eccentric 
heel-joint  of.     Godfrey  »399,  Cor- 
rection; solution.     Rockwell  *796 

Roof  truss  overturning,  causes  col- 
lapse of  roof,  Pierce  Bldg.,  Oswego, 

•1005 

Roofs  and  floors  in  Africa  (n)620 

Rope    testing    machine,  Faulkner's, 

of  Chesebro-Whitman  Co  *172 

Royalty.     See  "Patent." 

Rubber  factory  plan  prizes  (n)256 

Ruhling,  G.  H.    Bridge  railing  *795 

Russian   irrigation   projects.  Niko- 

litch   *8,  *102 

Russian    railways,    American  steel 

cars  for   *951 

Rust,  C.  H.    Victoria  water-supply..  996 


S 


Sacramento,  Calif.  —  Experimental 
concrete  roadway.    Cleary  *1158 

SAFETY 

See  also  "Accidents,"  etc. 

— Crane-hook  stop  (n)192 

— Home  safer,  To  make — Fire   611 

— Ladder  shoe,  American  Mason ..  (n)  *96 
- — Mirrors  for  road  corners .. *749,  (n)285 

- — Pavements,  Safety  lines  on  (n)28 

— Powder  houses,  Distances  for   754 

St.  Francis  River  dam  *1032 

St.    Joseph,    Mo. — Railway-terminal 

and  grade-crossing  problem ....  (n)  670 

ST.  LOUIS,  MO. 

See  also  "East  St.  Louis,  111." 

■ — Bridge,  Municipal,  east  approach, 
*454,  Day-labor  organization,  etc., 

*605,  (ns)142,  718,  815 

— Compton  Hill  Reservoir  recon- 
struction *1206,  Bids  (n)430 

■ — Dock,   Municipal  1101 

— Grade-crossing  elimination,  Tower 

Grove    *52 

• — Mill  Creek  sewer  tunnel — Canvas 

air  duct   177 

— Pavement  construction,  Engineer- 
ing work  preliminary  to  *460 

— -Pumping  station,  Bissell's  Point. 
Gibson  *S87,  1045,  Correction. 
Peek  1044,  Pointers  for  compar- 
ing units.    Peek  1253 

— Rails,  Laying  new,  on  old  ties  in 

concrete   *840 

— Rain,  Extraordinarv,  and  studv  of 

runoff.  Horner  *742,  (ns)  428,"  476,  765 

- — Sewer  gagings.    Horner.  Silliman .  1091 

— Sewer  inlets,  New.     Chivvis  *652 
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ST.  LOUIS,  MO. — Continued 

— Sewers,  Relining,  with  cement ....  *939 

—Viaduct,  12th  St.  concrete.  Martin.  *725 

—Water  meters,  Testing  large  *654 

—Water-waste  cost,  Demonstrating, 

(n) *319 

St.  Paul,  Minn. — Auto,  racetrack  *233, 
*806,  Rules  for  efficiency  rating, 
municipal  civil  service  1067,  Exam, 
for  water-wks.  engineer  1071,  As- 
phalt-paving guarantee  decisions, 
1148,  (n)94,  Planning  city  improve- 
ment 1187,  Union  station  delay, 
(ns)142,  478,  1149,  Railway  electri- 
fication (n)333,  Water  treatment, 
(n)670,  Water-works  improve- 
ments  .......  (n)  670 

St.    Petersburg,    Fla.— Rainfall    418,  ^ 

Salary.  See  "Engineers,"  "Compen- 
sation." 

Salt  Lake  Cy.,  Utah— Concrete-lined 

reservoir.     Cannon  *1249 

Salt    water    in    Panama    and  Lake 

Wash,  canals.     Whitham  *246 

Sampling  tools,  Soil.    Shaw  *1228 

Sampson,  G.  A.    Concrete  tank  *392, 

Concrete  standpipe  *1226 

San  Angelo,  Tex.— Street-ry.  gift.(n)1145 
San  Diego,   Calif. — Municipal  stadi- 
um.   Rhodes  *577,  Dept.  of  Opera- 
tion   (n)187 

SAN  FRANCISCO 

See  also  "Exposition." 

— Boulevard  system.    Owens  *498 

— Calaveras  earth  dam  *1254 

— Elec.  railway,  Regrading  for  *860 

— Garbage-disposal  propositions   232 

— Municipal  and  private  utilities  on 

a  par    181 

— Rail  grinding  with  track  brakes.  (n)622 

— Railway  costs   713 

— Reservoir,  Calaveras,  earthquake- 
proof  concrete  tower,  Spring  Val. 

Water  Co.'s    308 

— Sewer  laying  in  surf  *413 

— Shore  protection;  seawall  *571 

— Twin  Peaks  tunnel  progress  *869 

— United  Railroads'  labor  policy,  etc.  808 
— Water  rates,   Spring  "Valley, 

(ns)142,  1006 
—Water-supply,  Hetch  Hetchy  *378, 
Construction        railroad  925, 
(ns)524,  1149,  Determining  geol- 
ogy (n)1006 

Sanborn,  F.  B.  Does  good  iron  pre- 
serve   paint?    613,    707,  Wireless 

tower  wrecked  *668 

Sand  and  gravel  washing  and  grad- 
ing plant,  New  Eng.  Breed  *1204 

Sand  blowing  device,  Tunnel-shield. *953 
Sand,  Concrete,   Effect  of  iron  and 

calcium  on.     Saville  *1242 

Sand  dune  formation  *390,  439 

Sand  jacks,  Harlem  Riv.  draw  *437 

Sand   photomicrographic  equipment, 

(n)*240 

Sand  testing  machine,  Field — Con- 
crete Appliances  Co.'s,  invented  by 

Johnson  &  Chapman  (n)*96 

Sandstrom,  CO.    Rivet  tension   185 

Sanitary  Engineering  Bureau,  111.  (n) 235 
Sanitary  engineers  wanted,  111... 706,  717 
Santa  Barbara,  Calif. — Water-supply. 

Volk   1080 

Sargent,  E.  H.  Rainfall  records .  *403,  418 
Sartz,  J.  P.  Cantilever  purlins ....  *1227 
Sash  casement,  Zahner  steel ....  (n)  *1104 
Sauer,  M.  V.     Sorting  aggregate  in 

storage  bins  1284 

Sault  Ste.  Marie  canal  lock  No.  4..(n)94 

Saunders  car-stop  *1129 

Saunders.  H.  J.  Railway-valuation 

office  index  and  file  system  *894 

Savannah,  Ga. — Pipe  tests  *556 

Saville,  C.  M.  Hartford  water-wks. 
progress    1191,    Force   needed  for 

fortifications   1239 

Saville,  T.  Effect  of  iron  and  cal- 
cium on  concrete  sand  *1242 

Saw.  Allinson  &  Cole's  gasoline,  for 
jointing    roof    plank    on  circular 

reservoir   (n)*1088 

Saw  blades,  Hack — Saving  by  test- 
ing, Public  Service  Ry.  Schreiber, 

(n)754 

Saw.  Roof  planking"  with  gasoline- 
driven,  Lincoln,  Neb.    Cole ....  (n)  1040 
Sawmill  for  forms,  Detroit-Superior 

bridge.    Ketchum   *986 

Saws.  Road  signs  of.    Osier  (n)*656 

Scale,  Recording  conveyor,  Richard- 
son  (n)336 

Scale  testing  cars.    Briggs  (n)622 

Scale,  Track.  Birmingham,  Ala  *1126 

Scale,  Track,  rating.  Van  Auken .  .  .  115 
Scarifier,  Road.  Kelly-Springfield  (n)*1199 
Schenectady,   N.   T. — Elimination  of 

garbage-reduction  odors    133 

Schlesinger,  G.  F.  Track  mainte- 
nance  947,  1287 

Schneider.  H,  on  selecting  right  oc- 
cupation   321 

School.     See  "Engineering  schools," 

"Education." 
Schruffer,    LeR.    M.      Casting  con- 
crete-slab bridges  *125 
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Schuyler,  M.    "Pure  iron"   182 

Scow,  Baltimore  sewer-cleaning.  .  (n)178 

Scraper,  Dipper-handle  drag  (n)*800 

Scraper,  Dragline,  at  sand  and  gravel 

plant   *1204 

Scraper,  Maney  4-wheel  snow.  .  .  (n)*1152 
Scraper,    Revolving-bucket,  Graves- 
Spears  Co.'s  "Oakland"   (n)*816 

Scraper — Western  road  grader ...  (n)1152 
Seat    standards,    Cast-iron,  Boston 

ball  park   (n)*511 

Seats,  Grandstand.    Jackson  *1239 

Seats,  Park,  Concrete  and  wood,  Red- 
lands,  Calif  .*266 

Seattle,  Wash.. — Ferry  service  264, 
519,  Tidal  influence  on  artesian 
well  *492,  Cedar  Lake  reservoir 
contractors'  bid  case  609,  Cedar 
Lake  reservoir  leakage  report 
1053,  Sewer  gagings  and  maximum 
flow  in  outfall.  Silliman,  Horner, 
*832,  1091,  Laying  wood  blocks  *924, 
Waterproofing  concrete  reservoirs. 
Fowler   *1076,   Engineering  rates, 

(n)286 

Seawall.  See  also  "Coast  erosion," 
Wharves    and    docks,"  "Rivers," 

Seawall  'designs.     Bennett  *99,  130 

Seawall,    Galveston,    in    storm  417, 

*424,  427,  466,  *469,  758 
Security  Cement  &  Lime  Co.  Con- 
crete limestone   804 

Seepage   from    irrigation  reservoirs 

and  canals.    Heron  *294,  *583,  1001 

Septic-tank  decision,  Another   667 

Septic-tank  explosion,  Pasadena....  802 
Service    records,    Plymouth  water- 
wks  (n)*944 

Service  rules,  111.  water-wks   885 

Service  rules,  Mont,  water-wks.  1019, 
Ownership  of  services  1043,  Han- 
sen  1236 

Seward,  J.    Subway  collapse   758 

SEWERS,  SEWAGE,  SEWERAGE 

— Activated     sludge,     Chi.  packing 

houses  (ns)1101,  1148 

— Activated  sludge,  Cleveland .  167,  (n)571 

— Activated  sludge  in  America — Bal- 
timore; Washington;  Milwaukee; 
Chicago;  Urbana;  Cleveland; 
Brooklyn;  Brockton;  Regina, 
*164,  Houston  *170,  (ns)185,  717 

■ — -Activated  sludge.  Milwaukee.  Hat- 
ton  *134,  667,  Fuller  1146 

■ — Activated  sludge  query.  Wilkin- 
son   948 

— Activated  sludge  tanks,  Choosing 
air  compressors  for  —  Various 
types.     Nordell   *904 

— Activated  sludge,  Urbana.  Bartow, 

Mohlman  1096 

— Aeration  and  activated-sludge  ex- 
periments, Brooklyn.  Baker  167, 
Fort   *214 

— Albany,  N.  Y.,  disposal  plant — 
Pumping  station;  grit  chamber; 
Imhoff  tanks;  sludge-drying 
beds.  Gregory  *692,  Bids  for 
pumps  and  grit  chamber  (n)476 

— Am.  Soc.  Mun.  Impvts.  papers   811 

— Baltimore  sewage-works  addition; 

Imhoff  tank,  sludge  beds,  etc...*278 

— Baltimore  sewer-cleaning  scow.(n)178 

— Baltimore  storm  sewer  bursts.  .  (n)524 

— Baltimore     storm-water     drain — 

Concrete  set  retarded.   Hartman  847 

— Batavia,  N.  T.,  pumping  station, 
wrecked  by  explosion, 

658,  (ns)622,  670 

— Boston — Automatic  pumps  prevent 
sewer  flooding.  Dorr  1155, 
Water  main  through  storm 
sewer.    Winslow   (n)*512 

- — Bronx  Val.  sewer  litigation  (n)142 

— Cairo,  Egypt,  sewerage  system; 
compressed-air  movement.  Cor- 
thell   *545 

— Canton,  O.,  Constructing  outlet  fall 

sewer   *264 

— Chicago  —  Constructing  Calumet 

concrete  intercepting  sewer ....  *1224 

• — Chi.  Sanitary  Dist.  finances, 

(ns)958,  1151 

■ — Columbus,  O.,  contract  plans  for 
storm-sewer  work  *1034,  Con- 
struction *1182,  Intake  on  stream, 
(n)*1136,  Rainfall  studies.  Her- 
rick   *678 

— Council  Bluffs  sewer  breaks  (n)46 

—Detroit,    Mich.,    sewage  disposal. 

1203,  (n)239 

— Disposal     problem — Cattle  sheds. 

Unusual  1140,  Aquarius   1189 

— Edmonton  sewer  tunnel  of  special 

concrete  blocks.     Latornell  *127 

— Engineering,  Curious  sewer,  Ariz. 

town.     Reader   852 

—  Fall  River  multiple  water  and 
sewage  conduit — Water-conser- 
vation scheme   *760 

— Fitchburg  sewage-works,  Con- 
structing— Thin  cement-plaster 
and  metal-lath  walls  of  Imhoff 
tanks  and  sprinkling  filters;  ce- 
ment-block drainage  system; 
sprinkling  nozzles,  etc.  Marston.  *4 


SEWERS,  SEWAGE,  SEWERAGE— Cont! 

—  Flush-tank  system,  Shone's,  using 

sewage  for  flushing  (n)285 

— Gas  mixtures,  Explosive,  Studies 
in.  Bureau  of  Mines,  at  Pitts- 
burgh   955 

— Gilbert,  Minn. — Installing  half- 
mile  sewer  system;  costs.    Cohn.  364 

— Gloversville,  N.  Y.,  sewage-works 
construction  and  operation. 
Eddy,  *744,  Hanmer   *780 

— Harrisburg,  Penn. — Laying  48-in. 
Parmley  type  concrete-block 
sewer   703 

— Harrison,     N.     Y.  —  Ornamental 

plants  on  sewage  beds  *413 

— Hotel  sewage-treatment  plant, 
Variable-capacity,  Buck  Hill 
Falls.      Robinson  *346 

— Industrial  wastes,  Disposal  of — 
U.  S.  Public  Health  Service  in- 
vestigation, Ohio  River  (n)382 

— Iowa  sewage-works  conference  (n)1054 

— Lexington,   Ky.,   treatment  works 

(n)1006,    Flow   curves  (n)*1183 

—  Milwaukee     activated-sludge  ex- 

periments;   tanks,    etc.  Hatton 

*134,  667,  Baker  *165,  Fuller ...  1146 

— Milwaukee  loan  defeated  (n)1245 

— Montgomery  Co.,  Md.,  plans  (n)334 

— N.  Y.  Cy. — Brooklyn  aeration  and 

activated  -  sludge  experiments. 

Baker  167,  Fort  *214 

— N.    Y.    Cy.  —  Deep-tunnel  relief 

sewer   (n)189 

— Pasadena,  Calif.,  sewage  disposal, 

(n)1054 

— Phila. — Measuring   drainabilitv  of 

Imhoff  tank  sludge.    Stevenson.  566 
— Providence — Washington  Park  au- 
tomatic    sewage-pumping  and 

metering  station.     Wood  *293 

— Pumping  stations,  Kan.  cities.  .  (n)862 
— Residential      sewage  -  treatment 
plants,    Three,    near  Cleveland. 

MacDowell    56 

— St.  Louis — Cement  gun  for  relin- 
ing    brick    and    ashlar  sewers. 

Chivvis   *939 

— St.  Louis  sewer  inlets.    Chivvis ...  *652 

■ — St.  Louis  sewer-tunnel  work   177 

— San  Francisco  —  Laying  sub- 
merged   outfall    sewer   in  surf. 

Cleary   *413 

—Savannah  —  Concrete  -  pipe  load 

tests   *556 

— Seattle  sewer  gagings  and  maxi- 
mum flow  in  outfall;  storm  run- 
offs; Huf eland's  theory  verified. 
Silliman   *832,    1093,   St.  Louis 

gagings.     Horner   1091 

— Septic-tank  decision,  Cameron....  667 
— Septic-tank  explosion,  Pasadena..  802 
— Spraying  nozzle,  Snow  &  Petrelli, 

(n)*816 

— Sprinkler  adjusting  method.  Nab- 

stedt   *219 

— State  control  of  treatment  works — 

Am.  Pub.  Health  Asso.  report...  591 
— Storm-sewer    inlets    and    leaves — 
Higgins'    letter    from  Jackson, 

Mich   610 

— Toledo,  O.,  sewage  treatment. ..  (n)958 

— War,  Sewage  treatment  and   899 

■ — Y.  W.  C.  A.  camp,  Altamont,  sew- 
age-treatment works.   Taylor.  .*1219 
Shaft,  Motor-truck,  heat  treatment .  (n)  42 
Shale,  as  dam  foundation  225,  Con- 
crete  friction   tests.    Lasier  *156 

Sharkey,  F.  J.    Lighting  fuse  1091 

Shaw,    A.    M.     Drainage  pumping 

plant,  804,  Soil-sampling  tools ...  *1228 
Shea,  F.  L.    Circle  Bldg.  concreting, 

*458,  *633 
Sheepshead    Bay    motor  racetrack, 

*337,  371,  *655,  (ns)*416 
Sheeting,  Horizontal,  in  subway .. (n) *464 
Sheetpiling.    See  "Piles." 
Sheffield,  O.    Waterproofing  Newark 

Terminal   1044 

Shields,  East  River  tunnel  *952 

Ship.     See  also  "War,"  "Boat"  and 

cross-references  from  it. 
Ship  beaching  for  repairs,  Panama, 

(n)367 

Ship  coaling  machine.  English  *fi49 

Ship  lane  patrol  for  icebergs  (n)285 

Ship  measurement  blunder,  Panama, 

(n)1288 

Ship — New  Coast  Survey  vessel....  695 
Ship — ■  Steamer  "Eastland"  disaster 
225,  273,  (n)238,  Danger  in  vessel 
operation.  C.  L.  H.  373,  Water-bal- 
last tanks.  Harris  467,  Vessel  sta- 
bility.    Towler   *516 

Ship — Yacht     "Sea    Call"  corroded, 

514,  522 

Shipbuilding.  Nagasaki,  Japan ....  (n)  622 
Shipping,  American,  Growth  of....(n)93 

Shipping  loss  during  war  (n)163 

Shipping-.  Pen.  &  Occ,  Havana. .. (n) 862 
Ships.     Big    steam,     and  economic 

ocean     transportation  —  Gt.  Nor. 

vessels  retiring    514 

Ships,  Pan.-Pac.  Line,  use  oil  (n)765 
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Shop,  Fore  River.    Koon   (n)656 

Shore   protection.     See   "Coast  ero- 
sion" and  cross-references  from  It. 
Shovel,    Revolving,    on  caterpillars, 

C.  &  O.  Nor  (n)*1184 

Shovel,  Steam,  burrows  its  way  out — 

D.  I.  R.R.  cut  *365 

Shovels,   Marion  gasoline,  auxiliary 

to  steam  equipment  *798 

Shovels,  Two  steam,  in  one  cut,  At- 

wood-Davis  Sand  Co.,  Beloit  *1278 

Show    windows    in    sidewalk  shed, 

(n)*1040 

Sibley  bridge  balasted  floor  *1156 

Side-hill  cuts,  Table  for  computing 
area  of.     Groves  (n)*272 

Sidewalk  shed  with  show  windows, 
N.  E.  Bldg.,  Cleveland  (n)*1040 

Sign,  New  Hampshire  highway — 
Marking  through  routes  (n)*1280 

Sign,  "Street  Closed,"  Collapsible 
horses   for   (n)*720 

Sign.    See  also  "Signs." 

Signal,  Cab,  and  train-stop,  Julian- 
Beggs   (n)94 

Signal,  Cab,  and  train-stop  system, 
Bostwick  &  Levin's,  of  Natl.  Safety 
App.  Co. — On  Western  Pac  *614 

Signal — Gollos  automatic  speed-con- 
trol and  train-stop  system,  C,  B. 
&  Q  (n)453 

Signal,  Hydrographic,  Bilby's   *27 

Signal,  Semaphore  street,  Cleveland, 

(n)*511 

Signals,  Automatic  block,  for  single- 
track  railways,  General  Ry.  Signal 
Co.'s,  on  Nor.  Pac.  and  Lehigh  & 
Hudson  Rys  *344 

Signals,  Automatic  block,  on  Oak- 
land, Antioch  &  Eastern  Ry  *150 

Signals,  Distant  highway-crossing, 
So.  Pac  (n)*848 

Signals,  P.  R.R.,  Phila.  district  *931 

Signals,    Traffic,    Pittsburgh  corner, 

(n)*320 

Signs,  Drilled  highway,  Indestructi- 
ble  (n)*1008 

Signs,  Highway,  of  saws.  Osier.  .  (n)*656 
Signs,  Railway-station.     Jackson .. *1239 
Signs,  Scaffold  for  painting  railway- 
crossing:    *30 

Silliman,  H.  D.  Sewer  gagings,  Seat- 
tle  *832,  1091 

Simplon  tunnel  work,  Second  (ns)94, 

1205 

Sinking-fund  delusion  1282,  Erick- 
son   1003 

Siphon,   Brooks   concrete-aqueduct..  *63 

Siphon  spilling,  Power-dam.  Ma- 
thewson   *269 

Slab  bridges,  Casting  concrete,  P. 
R.R.     Schruffer   *125 

Slab  floor,  Mushroom,  Traymore 
Hotel    *21 

Slab  floor,  Turner  spiral  mushroom 
flat   (n)*144 

Slab  floors,  Delco  Bldg.,  Dayton ....  *974 

Slab  floors,  Load  distribution  on  con- 
crete— Ohio  Highway  Dept.  tests.  933 

Slab,  Roof,  Pailu  -e  of  17-year-old 
concrete,  St.  Louis  (n)92 

Slab,  "Spiral  mushrooms"  flat,  also  an 
infringement  (n)379.  Correction. 
Turner  565,  Another  sysi  m  to  be 
licensed.  Condron  707,  MeCul- 
lough    803 

Slabs,  Concrete,  New  London  pier..*1031 

Slide,  Earth.    See  "Earthslides." 

Slide  rule,  Graduated-spiral — Ross 
precision  computer   (n)*672 

Slide  rule,  Quick  solar  reduction  by 
Keuffel  &  Esser's  *267 

Slip.    See  "Wharves  and  docks." 

Slope    chart,    Brunton  (n)*960 

Slope  trimming  machine.   Cole.  .  (n)*1231 

Sludge.  See  "Activated,"  "Imhoff," 
"Sewers." 

Sluicing,  Filling  tunnel  bv  hydrau- 

.lic   (n)320 

Smith,  E.  U.    Rebuilding  Black  Riv. 

bridge   *1046 

Smith,  J.  E.  Retaining-wall  fail- 
ure  1229 

Smoke  abatement  and  railway  elec- 
trification,    Chicago     1141,  1186, 

(n)1024 

Smoke     protection.     Nickel  Plate 

bridge   *1106.  (n)1287 

Smoke  washer  experience,  N.  Y. 
Cent,    engine    house,  Englewood, 

Chi.    Franey   *906 

Snow  coaling-station  impvts  *300 

Snow  load,  Alaska  bridge  (n)*416 

Snow  scraper,  Baker  Co.'s  "Maney" 

4-wheel   *1152 

Snowstorm  blocks  N.  T.,  N.  H.  &  H. 

elec.  line   1195.  1234.  1244 

Soil  analysis,  track  construction ..  (n)  800 

Soil — Pile-jacking   tests  *559 

Soil-sampling  tools.    Shaw   *1228 

Soil  tests,  Atl.  Cy.  beach  *28.  Soft 
silt,  N.  Y.  pier  *76,  Detroit-Super- 
ior viaduct,  with  confined  plun- 
ger  »651 

Solar  reduction  bv  slide  rule  *267 

"Solderall."     Bradstreet  (n)798 

Sooke  Lake  water-supply,  Victoria, 

994,  996,  (n)*1184 
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South  American  investments,  Safe- 
guarding   129 

South  Bend,  Ind. — Grade  separation, 

(n)958 

South,    Rebuilding    rural    roads  in. 

Buchanan   *446 

Southern  Aluminium  Co  (n)957 

Southern  waterways  projects ...  (n)  1100 
Scuthwark      piers,      Phila.  *421, 

(ns)*320,  *368 
Spade  for  concrete  work,  Conneaut 

"Bannister"   (n)*336 

Spain — Roman  aqueduct,  Tarragona. 

Rippey    *51 

Speaking  tube  over  form  ties.  . .  .  (n)1087 
Specifications,  Alternate,   for  public 

work  legal.   Pierce  1048,  Hill  1188 

Speed-control  and  train-stop  system, 

Gollos  automatic,  C,  B.  &  Q....(n)453 
Speed-reducing     gear,  Turbo-Gear 

Co.'s   (n)*48 

Speedway,  Auto.  See  "Motor  vehi- 
cles." 

Spelter  production,  U.  S  (n)430 

Spengler,  W.  D.     Opening  headgate 

causes  penstock  surges  *507 

Sperow,  B.  F.  Reducing  sq.ft.  to 
decimals    of    acre,    etc.    363,  702, 

(n)512.     Lawrence   (n)656 

Spikes,  McKiernan-Terry  air-drill 
attachment  for  driving   (n)*432 

Spillway,  Siphon,  for  power  dam. 
Mathewson   *269 

Spokane,  Wash.  —  Asphalt  repairs 
*314,  Bridge  failure  1283,  1289,  (n)1245 

Springfield,  Mass. — Cutting  street 
through  railway  station  *296,  Wa- 
ter-works  *406,  *443 

Sprinklers,  Inspecting  automatic. 
Hoagland   (n)271 

Square  feet,  Table  for  reducing 
decimals  of  acre  to.  Eiffert  702, 
Errata   (n)1280 

Square  feet  to  decimals  of  acre,  Ta- 
ble for  reducing.  Sperow  363,  Er- 
rata. Peters  (n)565,  Andrews 
(n)512,  Lawrence   ,„(n)656 

Squeegee,  Double-ended,  Groner- 
Shontz   (n)*960 

Stack.    See  also  "Chimney." 

Stack  wind  pressure,  Bracing  boiler 
house  for   *1260 

Stadium,  Concrete,  Univ.  Wis.  .  .  .  (n)1149 

Stadium  grandstand  seats.  Jack- 
son  *1239 

Stadium,  Municipal,  San  Diego. 
Rhodes   *577 

Stair  treads  for  concrete-filled  chan- 
nels, Crewe,  Va  (n)1088 

Standpipe.    See  "Tanks." 

Staniford,  C.  W.    Pile  test   *76 

State  control  of  city-owned  utilities.  658 

Station.    See  also  "Railways." 

Station,  Downtown  union  subway, 
N.  Y  *333 

Station — Public  Service  Rv.  Co.'s 
Newark   terminal   *680,   *836,  850, 

*991,  1044 

Station,  Ry.,  Tokyo.   Potter  *1214 

Station,    Springfield,    Mass.,  Cutting 

street  through   *296 

Station,    Track    raising   in  building 

"hump,"  N.  Y.  Elevated  *269,  *629,  *683 
Steam.      See     "Boiler,"  "Engines," 

"Turbine,"     "Shovel,"  "Hammer," 

"Power." 

Steamer  "Eastland's"  capsizing  225, 

273,  373,  467,  *516,  (n)238 
Steamship.    See  "Ship,"  "Ferry." 
Stearns,  F.  P.    Stripping  reservoirs.  *302 
Steel.    See  "Iron  and  steel,"  "Struc- 
tural   work,"    "Stresses,"  "Test," 
"Rail,"  "Tie,"  etc. 
Steere,  A.  E.    Damaged  culverts ....  *650 
Sterilization,  Water,  Ultra-violet ...  *634 
Stevenson,  W.  L.    Measuring  drain- 
ability  of  Imhoff  tank  sludge   566 

Stewart,     C.     B.     Wooden  turbine 

tested   *687 

Stone  crushing.    See  "Rock." 

Stone,  Tests  of  friction  of  concrete 

on.     Lasier   *156,  225 

Stone  production,  U.  S  (n)679 

Stone  unloading  plant  for  concrete- 
road  contract,  Williams  &  Little 
Co.'s  *987,  Various  wagon  loaders, 

*176,  *990 

Stop.  Portable,  for  car-ferry  incline. *221 
Storage  battery,  Heavy-duty  Edison, 

(n)1104 

Storage  battery,  Mentzer  "dry" .  .  .  (n) 960 
Storm.    See  also  "Flood,"  "Rainfall," 

"Coast  erosion,"  "Sewers." 
Storm  damages  Cincinnati  buildings . *140 
Storm,   Erie   321,   *326,  369,  Report; 
protective  channels  and  conduits, 

*937,  (ns)524,  718,  1054 
Storm,     Galveston     417,     466,  *469, 
Bunnemeyer     *424,     Babbitt  427, 

472,  Waldo  472,  Corthell   758 

Storm  King  highway.    Breed   *721 

Storm  puts  New  Haven  electric  line 

out  of  service  1195,  1234,  1244 

Storm  runoffs,  Seattle  sewers:  Hufe- 
land's  theory  verified.  Silliman 
*832,  1093,  St.  Louis  gagings.  Hor- 
ner  1091 
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Storm,  St.  Louis — Extraordinary  rain 
and  study  of  runoff.    Horner  *742, 

(ns)428,  476,  765 
Storm,  St.  Petersburg,  Fla.  418,  428, 

467,  612 

Storm  water  drain,  Balto. — Retarded 
set  of  concrete    847 

Storm — West  Indian  hurricane —  Me- 
teorology. Bowie  *710,  Engineer- 
ing aspects.  New  Orleans.  Creigh- 
ton  710,  766,  853,  Coleman  765,  852, 
Drainage  pumps  broke  down  903, 
Cause  and  prevention  of  storm 
erosion  on  Gulf  coast.  Case  "1072 

Storm — Wind  wrecks  wireless  tower, 
Tufts  College.     Sanborn  *668 

Strainers,   Lagonda  condenser ..  (n)  *1104 

Stream.  See  "Rivers,"  "Water  meas- 
usement." 

Street  railway.  See  "Electric  rail- 
ways." 

STREETS 

See  also  "Pavements,"  "Roads," 
"Subways,"  "City  planning." 

— Alleys  in  city  plan.    Ball   871 

— Cleaning  cost  a  factor  in  pave- 
ment design.  Hanna  1257,  Streets 
as  markets   (n)1287 

— Drainage    at   street  intersections, 

Inglewood,  Calif.    Mann  *221 

— Lakewood,  0.,  brick-paved  street 

subdrainage   *557 

— Mirrors  at  intersections. .. *749,  (n)285 

— Municipal  accounting  problem. 
Guyton   (n)1287 

— N.  Y.   Cy. — Broadway  with  cover 

off   (n)*559 

— N.     Y.     Cy. — Guarding  sweepers' 

health   (n)958 

— N.  Y.  Cy.  Street-Cleaning  Appli- 
ances  Exhibition  (ns)104,  812 

— N.  Y.  Cy.  street-cleaning  dumping 

dock   *956 

— N.  Y.  Cy.  street-intersection  traffic 

relief — Competition   *875 

— N.    Y.    Cy.    streets,  Underground 

pipes  in — Green's  report  280,  (n)171 

— N.  Y.  Cy. — 2d  Ave.  test  pavements .  1255 

— Newark,  N.  J.,  traffic  growth,  three 
years.  Bartholomew  *538,  Ter- 
minal to  relieve  congestion  *680, 

*836,  850,  *991,  1044 

— Owner  in  fee,  Who  is?  •   640 

— Phila.  street  cleaning  by  contract.  6 

— Pittsburgh     impvts. — Bond  issue, 

(n)1245 

—Public  utilities,  Rights  of  way  in 
city  streets  for — Cleveland  case 
decision   274,  (n)382 

— Safety  lines  painted   (n)28 

■ — St.  Louis  assessment-benefit  maps.*460 

■ — San  Francisco  boulevards.  Owens, 

*498,  *571 

— Sign,      Collapsible      horses  for 

"Street   Closed"   (n)*720 

— Signal,  Semaphore-type,  Cleve- 
land  (n)*511 

— Snow  scraper,  Maney  4-wheel .  (n) *1152 

— Springfield,    Mass. — Cutting  street 

through  railway  station  *296 

— Squeegee,    Double-ended,  Groner- 

Shontz   (n)*960 

— Subsurface  failures,  Surface  warn- 
ings of;  N.  Y.  Cy.  examples   831 

— Sweeper,  Merritt  pick-up,  N.  Y...*207 

— Sweeping  machines,  Small,  for 
power  and  hand,  Briggs-Chi- 
cago   *727 

— Traffic  signals,  Pittsburgh  corner, 

(n)*320 

STRESSES 

— Aqueduct,  Brooks  concrete,  stress 

computations    *61 

— Beam  strength  data  inadequate — 
Bureau  of  Standards  wants  large 
testing  machine   1234,  (n)1245 

— Bridge   failure,    Spokane;  eye-bar 

fatigue   1283,  1289,  (n)1245 

— Bridge,  Ohio  River,  C,  B.  &  Q.'s..*231 

—  Bulkhead-wall    stresses,  Jackson- 

ville  *774 

— Concrete-beam  deflection  formula, 

(n)1045 

— Concrete-joist  test.     Byrd  *1134 

■ — Concreting-chute  collapse.  Wil- 
liams  *464 

— Crane  "Ajax"  failure — Allowance 
for  transverse  strength  in  col- 
umns 83,  Monniche,  Cooke, 
Welty    86 

—  Dome,  Horticultural  Palace  *112,  *208 
— Elevated-railway     bent  stresses. 

Manville   *949 

— Hooke's  law.  Generalized  form  of 
■ — Stress-strain  diagram  on  log- 
arithmic paper  for  various  mate- 
rials.   Hedrick  *542,  Paaswell..  707 

— Part,  Is  it  stronger  than  the 
whole?  Fleming  *1026,  Eccentric 
loading  questions  1043,  Paaswell, 
Gutman   1238 

— Rails,  Internal  stresses  in,  found 

high  by  I.  C.  C  *855 

- — Rivet  tension.  Friedland,  Jacobs, 
Godfrey,  Sandstrom  *183,  Hill 
347,  Dye  467,  Poss   606 
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STRESSES — Continued 

— Slab-floor  load  distribution   933 

— Track  stresses,  Railway.  Williams, 

(n) 260 

—Truss,  Roof,  Moments  at  eccentric 
heel-joint  of.  Godfrey  *399,  Cor- 
rection; solution.     Rockwell.  ...  *796 

Stripping  water-works  reservoirs. 
Stearns   *302 

STRUCTURAL  WORK 

See     also     "Stresses,"  "Bridges," 
"Buildings,"    "Concrete,"  "Test," 
"Arch,"  etc. 
—Boston  ball-park  stand.. *374,  (n)*511 

— Bridges,  More  steel  in   129 

— Bulb  angles  and  beams  rolled ..  (n)  911 

— Chicago  municipal  pier  *193,  *306 

— Coal-breaker  erection,  Markle....  *1 
— Cornice,      Cantilever-frame,  Mo. 

Athletic  Asso  *1061 

— Crane  failure,  Panama  83,  86 

—Dome,  Horticultural  Palace  ..  *112,  *208 
— Grandstands,      Motor  -  racetrack, 

*665,  *807,  *1166 

— I-beams,  Carnegie  rolled  (n)621 

. — Motor  trucks  for  structural  steel. 

Collins  *174,  Little   *554 

— N.  Y.  Elevated  Railways — Rebuild- 
ing *625.  *683,  Express  inclines 
built  with  old  lattice  and  new 
plate  girders  *269,  Handling 
heavy  girders  *411,  *606,  Sec- 
ondary stresses  in  bents  *949 

— Plate     girders,  Record-breaking, 

Nickel  Plate  bridge,  Chi.  *890,  *1105 
— Public   Service    Elec.    Co.'s  power 

station,    Steel    framing  *1260 

■ — Quebec   bridge   work    *473,  Camp 

and  yards   *748,  (n)670 

— Roof-steel  saving  by  cantilevering 

purlins.     Sartz   *1227 

— Steel  construction,  Underrated  con- 
tributor to.    Fleming    653 

— Templets,      Cardboard,  Templet 

Co.'s   *461 

— Water-pocketing      in  two-angle 

member.      Astbury  (n)565 

Subcontractors,  Fair  treatment  of.(n)46 
Subcontractors,  Protecting,  in  Govt. 

contracts    109 

Submarine  F-4,  Raising.     Furer . . . . *880 
Submarines     and     torpedoes.  Hin- 
kamp    698 

SUBWAYS 

See  also  "Tunnels,"  "Grade-cross- 
ing Elimination." 
— Cambridge    subway    contract  466, 

Musson    759 

■ — Chi.  public-utility  subway  *1157 

■ — Chi.      street  -  railway  subways, 

(ns)863,  1149 

—Cleveland,  Subway  under.. 238,  (n)862 
— N.  Y.  City: 

Accidents  —  Timbering  collapses 
*657,  *662,  Danger  not  general. 
Lavis  666,  Proper  timbering 
would  have  prevented  it.  Sew- 
ard 758.  G.  S.  853,  Coroner's 
jury  finding  909,  Safety  recom- 
mendations, etc  716,  755,  762,  714 

Contracts  awarded   (n)286 

Downtown  union  station  *333 

East  Riv.  tunnel,  42d  St   31 

East  Riv.  tunnels,  Old  Slip  186, 
Power  plants  *700,  Shields  *952, 

Blowout   (n)1149 

East  Riv.  tunnel,  60th  St.. 235,  (n)286 
Extension   to   White   Plains  *122, 

Low  bidder's  mistake  (n)1280 

Extra-work     clauses,  Broadway, 

(ns)601,  712 

Fire  Dept.  report  on  dangers ...  (n)  572 
Gas-main  moving.  Van  Wagner.*  1082 
Horizontal      sheeting,  Flatbush 

Ave.,  Bklyn   (n)*464 

Prospect   Park    Plaza — Lap-bolted 

crossbracing  in  excavation  *602 

Rapid  Transit  contracts  outstand- 
ing  (n)524 

Stone  ballast,  Contract  for  (n)622 

Ventilation  plans   (n)2 

White  Plains  Road  extension — 
Enlarging  old  concrete  retaining 

wall.    Paaswell   *508 

— Newark  trollev-terminal  approach, 

*681,  *836,  850,  *991.  1044 

— Phlla.  progress   91,  572 

Sulphur    causes  garbage-reduction 

odors    547 

Surface-water   investigations,   U.  S. 

Geol.   Survev.    Hoyt  1213 

Surge  tank,  Covered   *16 

Surges,  Opening  headgate  causes 
penstock.     Spengler   *507 

SURVEYS  AND  SURVEYING 

See  also  "U.  S.  Geological,"  "City 

planning." 
— Angular  deflections  in  decimals  of 

feet   1087 

— Azimuth  by  simple  method.  Mac- 

donald   *799 

— Balto.  &  Ohio  S.  W.  R.R.,  Resur- 

veying  Ohio  division.  Gruber..l230 
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SURVEYS  AND  SURVEYING — Cont. 

— Chainmen,  Warning  to.  Russell.  (n)224 

— Chains  to  feet.  Table  of.  Foulds, 

Thorup    800 

— Coast-survey   vessel,   New   695 

— Computations,  Short  cuts  in — Table 
for  reducing  sq.ft.  to  decimals 
of  acre.  Sperow  363,  Errata 
(n)565,  Andrews  (n)512,  Law- 
rence (n)656,  Table  for  reducing 
decimals  of  acre  to  sq.ft.  Eiffert 

702,  Errata   (n)12S0 

— Dayton  topographic  survey.  Ran- 
dall  *942 

—  Feet  in  decimals  of  mile,  Table  of. 

Brady   1279 

— Hvdrographic    signal,    Bilby's,  of 

U.  S.  Coast  &  Geodetic  Survey..  *27 
— Instruments,  New  features  in  Ber- 
ger — "Monitor"      type  transit; 
bubble  guard;  dust  guard;  types 
of  levels;   needle-lifting  device, 

etc  *198 

— Kansas,  Yarn  from.    Barnett  1209 

— Level,  Precise,  benchmarks,  N.  Y. 

Cy.;  use  of  hand  level.  Koop...*222 
— Longitude  determinations  of  great 
accuracy;  new  connection  be- 
tween American  and  European 
networks;  Coast  Survey's  new 
Bamberg  transits  and  recording 

instruments.      French  *587 

— Magnetic  survey,  U.  S  (n)875 

— Minn,  county  surveyors'  fees.  . .  (n)919 
— Offset  method,  Right-angle.  Gru- 

ber   (n)1084 

— Ohio  topographic  survey  (n)430 

—  Oil-pipe  line  location,  Calif  *1070 

— Panama  slides,  Daily  surveys  on..  691 

—  Queens  Borough,  N.  Y.,  planning, 

•638,  *689 
— Rv.  fills  over  marshes,  Boring  for 

depth  of   (n)754 

— Rv.  line,  Cleveland  &  Ohio  Cent. 

Elec,  surveyed  by  students ... (n) 332 
— Ry.  valuation  work,  Chi.  &  N.  W., 

*843,  *1160 

— Ry.  valuation  work,  Fed.   Burgess.  12 
— Reconnaissance     surveying  with 
single  aneroid  barometer.  Pal- 
mer  *1181 

— Road   surveying,    Rapid   work  in. 

Wright   (n)704 

— St.  Louis  pavement  work  *460 

— Solar  reduction,   Quick,   by  K.  & 

E.  slide  rule  *267 

— Storm  King  highwav  methods ....  *721 

—Tape  reel,  Folding,  K.  &  E  (n)*1008 

— Tape    testing   by   Canadian  Govt. 

Macdonald   *414 

— Topographic  surveys  for  logging; 
barometric      leveling.  Bonner 

132,  Marshall   *324 

— Transit  standards,  Gurley  one- 
piece   (n)*1056 

— Transit  with  Poro  prism  telescope, 

Weiss   (n)*96 

— Traverse  tables  and  survey  com- 
putations. Thum  124,  Andrews 
268,  940,  Contracted  multiplica- 
tion  124,  (n)560 

— Triangulation,  Long  lines  in...(n)608 
— U.  S.-Canada  boundary  survey....  55 
■ — U.  S.  public-land  surveys  (ns)334,  395 

Sutro  weir  tested.    Moses   *277 

Swain,  G.  F.,  on  unprofitable  street- 
car traffic    83 

Swamp  draining  for  earth  fill  *897,  *1265 

Sweeper,  Merritt  pick-up,  N.  Y  *207 

Sweeping  machines,  Small,  for  power 

and  hand.     Briggs-Chicago  *727 

Swimming    pool    disinfection  with 

ultra-violet  rays   *634 

Swimming    pool,    Municipal,  Grand 

Rapids    821 

Switching  at  industrial  plants,  Ste- 
phens-Adamson  car  pullers  for.  .  .  299 
Switching,     Gravity,  Birmingham, 
Ala  *1126 


T-square  for  inking  over  fresh  lines, 
Ruehle  (n)*720 

Table  for  computing  area  of  side-hill 
cuts.     Groves   (n)*272 

Table  for  reducing  decimals  of  acre 
to  sq.ft.    Eiffert  702,  Errata.  ..  (n)1280 

Table  for  reducing  sq.ft.  to  decimals 
of     acre.      Sperow     363,  Errata 

(n)565,  (ns)512,  656 

Table  of  feet  in  decimals  of  a  mile. 
Brady   1279 

Tacoma,  Wash.  Waterproofing  con- 
crete reservoirs.    Fowler   *1076 

Tallulah  Falls  development — Mathis 
dam   *529,   *510,  *589 

TANKS  AND  STANDPIPES 

See  also  "Sewers." 
— Barrels,  Contractor's  tank  of.  .  .  (n)1184 
— Closed    tank,    Controlling  water- 
supply  to.     Luce  *271 

— Explosion,  Asphyxiating-tank.  .  .  (n)23 
— Gage,  Parks'  "Pneumercator"  .  .  (n)  *95 
— -Middleborough,      Mass.,  concrete 

tower  tank.    Sampson  *392 

— Milk-bottle  shaped  tank,  Toronto, 

(n)*1136 
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—Oil  storage  plant,  Providence ....  *1276 
— Oil  tank,  Rebuilding  burned,  Asso. 

Pipe  Line  Co.'s.    Bowie  *976 

— Railway  water  tanks  discussed  by 

Ry.  Bridge  &  Bldg.  Engineers..  858 
— Standpipe,      Building  50,000-gal. 
concrete,  in  40  hours,  Merrimack, 

N.  H  »1226 

— -Surge     tank,     Covered,  Pittsford 

Power  Co.'s    *16 

— -Water  tank,  Municipal,  Canora, 
Sask.,   bursts  under  air  pressure. 

Chipman   *860 

Tape  reel,  Folding,  K.  &  E  (n)*1008 

Tapes,  Testing  surveyors',  by  Cana- 

diandian  Govt.     Macdonald  *414 

Tarragona,  Spain,  Roman  aqueduct. 

Rippey    *5l 

Taylor,  F.  S.    Austin  dam   183 

Tavlor,  H.  W.    Sewage  treatment,  Y. 

W.  C.  A.  camp  *1219 

Taylor,  R.  Color  in  hyd.  tests.. 609,  *617 
Technical     literature  classification. 

Cutter    132 

Technical  schools.    See  "Engineering 

schools,"  "Education." 
Telegraphy  and  telephony,  Wireless. 
See  "Wireless." 

Telephone  cables,  Bugs  bore  *1006 

Telephone  rate  study,  N.  Y  (n)525 

Templets,  Cardboard,  for  structural 

work,  Templet  Co.'s  *461 

Teredo  Navalis  activities  (n)*224 

Terre  Haute,  Ind. — Water  rates  1293 

Test.  See  also  "Concrete," 
"Stresses,"  "Sand,"  etc. 

Test,   Concrete-joist.     Byrd  *1134 

Test,  Granite-block  crushing,  aban- 
doned, Am.  Soc.  Municipal  Im- 
pvts.;    Pollock's    paper    809,  810, 

Durham    902 

Test  machine,  Pipe-corrosion   *25 

Test,    Material    rejected    under,  P. 

R.R  (n)539 

Test  pieces,  Doctoring  Panama  lock- 
gate    702 

Test,  Wooden  turbine.     Stewart ....  *687 

Tester,   Water-meter,    Clark  (n)*480 

Testing  laboratories,  Mass.  Tech....*340 
Testing  machine.  Bureau  of  Stand- 
ards wants  large  transverse  1234, 

(n)1245 

Testing  machine,  Rope,  Faulkner ...  *172 
Testing    machine,     5-ton,    built  in 

Univ.  of  Cin.  shop.    Myers  *1050 

Testing  materials,  Am.  Soc.  for — 
Meeting — Specifications;  test  meth- 
ods; definitions  —  Rails;  pipe 
threads;  copper  wire;  bronze; 
steel;  lime;  lubricant  viscosity; 
"dense"  and  "sound"  pine;  paint; 

cement  and  concrete;  brick  36,  84 

— Abstracts  from  papers  —  Smith's 
apparatus  for  determining  pres- 
sures on  walls;  Flowers'  lubrica- 
tion-testing machine;  Charpy 
impact  steel-testing  machine; 
fusibility  of  coal  ash;  deteriora- 
tion of  bitumens;  galvanizing 
tests;  surface  decarburization  of 
heat-treated  steel;  molten  zinc 
for  etching  iron  and  steel;  defec- 
tive battery  zincs;  cracking  of 
copper  alloys;  microstructure  of 
concrete;    Westinghouse  exten- 

someter  rig  for  wire  tests   67 

— Laboratory  method  of  proportion- 
ing concrete;  internal  stresses 
from  hardening;  steel  hardness 
proportional  to  strength;  "fa- 
tigue" of  steel;  concrete-filled 
pipe  columns;  finer  grinding  and 
finer  SOs  in  portland  cement.  .  .  .  138 

— "Vitrified"  brick  or  pipe  171,  276 

—What  is  "pure  iron"?   182 

— Equipment  for  sand  photomicrog- 
raphy  (n)*240 

Testing       pavement  smoothness, 

Kneale's  machine  for  *751  *784 

Testing  surveyors'  tapes  by  Cana- 
dian  Govt.     Macdonald  *414 

Testing  water  meters,  St.  Louis  *654 

Tests,  Aerodynamic,  M.  I.  T.  tunnel. *1129 

Tests,  Asphalt.  Kan.  Cy  *642 

Tests,  Brick,  Flat  or  adjustable  bear- 
ings  in   (n)933 

Tests,   Brick    pier   load,    Bureau  of 

Standards.    Griffith,  Bragg  *242 

Tests,  Concrete-pipe  load.  Conant..*556 
Tests,  Cottonseed  pressure.     Eliot.. *991 

Tests,   Fireproofed-wood   309 

Tests.  Grips  for  large-size  concrete 
tensile.  N.  Y.  Water  Supply.  Mont- 
gomery  *1178 

Tests,  Hydraulic,  Color  in  609,  Tay- 
lor  «617 

Tests,  Jacking,  on  piles  *559 

Tests  of  building  columns,  Combined 
fire  and  load;  machine  in  Under- 
writers'  Laboratory   *1144 

Tests  of  friction  of  concrete  on  shale. 

Lasier   *156,  225 

Tests  of  various  materials — Hooke's 

law   *542,  707 

Tests,  Pile,  Atlantic  Cv.  Abbott 
*28,  In  soft  silt,  N.  Y.  pier.  Stam- 
ford *76,  For  Detroit-Superior  via- 
duct piles,  with  confined  plunger.  *651 
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Tests,  Rail,  by  I.  C.  C. — High  internal 

stresses   *855 

Texas  River  floods.  Bunnemeyer .  .  .  152 
Theater  plan — Inspector's  exam  .  .  .  *1128 

Thura,  E.  E.     Traverse  tables   124 

Tidal    influence    on    artesian  well. 

Seattle.      Chittenden  *492 

Tidd,  A.  W.  Hill  View  reservoir  em- 
bankment  *500 

Tie  cost  diagrams,  Can.  Pac  *292 

Tie,  Steel  and  wood.  Standard ...  (n)  *S64 
Tie-plate   with   inclined   face,  Lun- 

die's   *987 

Ties,  Concrete,  Troubles  with.  .  .  .  (n)659 
Ties,  Riegler  concrete,  after  service.  *77 
Ties,  Steel,  for  street-railway  track. 

International  Steel  Tie  Co   35 

Ties,  Treated,  little  used — Angier's 
report  to  B.  &  O.  756,  On  So.  Pac. 

Barlow   1093 

Tiffin,    O.,    retailing-wall    bids  dis- 
cussed.   Luten  229,  757,  Hardman.  419 
Tile,  Hollow,  wall  specifications ...  (n)  93 

TIMBER 

See  also  "Forest,"  "Pipe,"  "Pave- 
ments." 

— Bridge  stringer  strength  as  af- 
fected by  creosoting — Dept.  of 
Ag.  tests   (n)89S 

— Douglas  fir  for  paving  blocks. 
Goss    774 

— Fireproofed-wood    tests,  Prince's, 

at  Govt,  laboratory   309 

— Forestry  bldg.,  Univ.  Wash.,  en- 
dangered by  rot  *1221 

■ — Log  handling  equipment,  Arrow- 
rock  dam.    Paul  *200,  225 

— Log  sluice,  Turners  Falls ....  *203,  225 

— Lumber,  Covered  slip  and  pier  with 
gantry  cranes  for — Carpenter- 
O'Brien  Co.'s,  Jacksonville  and 
Staten  Isl  *494 

— Pavement  blocks  and  treatment 
discussed  by  Am.  Soc.  Municipal 
Impvts   810 

— Pine,  "Dense"  and  "sound"   39 

— Preserving-plant   statistics,  U.  S., 

(n)524 

— Sawmill  for  forms.     Ketchum  .  .  .  .  *986 

— Teredo  Navalis  activities  (n)*224 

— Ties,  Treated,  little  used — Angier's 
report  to  B.   &  O.   756,   On  So. 

Pac.    Barlow   1093 

— U.  S.  lumber-industry  investiga- 
tion  (n)334 

— "Wood    pipe.    Reclamation  Service 

report  on  life  of.    Henny   400 

Timbering  accidents.  N.  Y.  subway 
*657,  *662,  666,  853,  Safety  recom- 
mendations, etc.  716,  755,  758,  762, 

■814,  909 

Timbering  subway  at  Prospect  Park, 
Bklyn.  —  Lap-bolted  crossbracing 

In  deep  and  wide  cut  *602 

Timbering  Twin  Peaks  tunnel  *870 

Time    card,    Penn.    road  laborer's, 

(n)*464 

Tokyo  railway  station.   Potter  *1214 

Toledo,  O. — Quickly  built  coal  dock 
*520,  Cherry  St.  bridge  work  1167, 
Fire-protection      system  (n)862, 

Sewage  treatment  (n)958 

Toronto,   Ont. — Harbor  impvts ....  (n)  285 

Toronto  Power  Co.'s  towers  *161 

Torpedo-boat  berth,  Charleston  *872, 

*926,  946 

Torpedoes     and     submarines.  Hin- 

kamp    698 

Torrence,  Calif.,  Irrigation  at  *540 

Tower,    Earthquake-proof  concrete, 

Calaveras  reservoir    308 

Tower  Grove  grade-crossing  elimi- 
nation, St.  Louis   *52 

Tower,  Hains  mixer  on  (n)*1248 

Tower,  Wireless,  wrecked  by  wind, 

Tufts    College.     Sanborn  *668 

Towers,  Clean-up  work  after  erect- 
ing 600-ft.  radio,  Darien,  C.  Z.  28, 

Maker  of  steelwork   (n)185 

Towers,      Transmission-line,  Car- 

quinez  Straits   * 2 4 9 

Towers,  Transmission-line  —  Foun- 
dations and  erection — A.  I.  E.  E. 
papers,  etc.  *159,  Laying  out  foun- 
dations without  template.  Walls.*314 
Towler,  R.  A.  "Eastland"  disaster.  .  * 5 1 6 
Tracing  cloth.  Acres  of,  and  hogs- 
heads of  ink  1091 

Track.      See    also    "Railways"  and 
cross-references,      "Rail,"  "Tie," 
"Grade-crossing  elimination,"  etc. 
Track  cleaning  machines   (inq.)  .  .  (n)  519 
Track  construction,  soil  analysis ..  (n)  800 
Track   crossings,    Portable,    in  con- 
tractor's yard — Gahagan's,  Brook- 
lyn  *317 

Track  design,  Phila.  piers  (n)*368 

Track     force     for     renewing  rails. 

Clough,   Kelly   *752 

Track    inspection    cars.  Automatic, 

(n)128 

Track  maintenance;  defective  track 
— I.  C.  C.  report  801.  Wood  901, 
Non-Socialist  901,  Schlesinger  947, 
1287,  "Railway"   1140 

Track  maintenance  on  heavy  electric 
railways    900 
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Track,  Railway,  for  Phila.  streets. . *929 
Track  raising,  N.  T.  Elevated.  See 

"Elevated." 
Track      reconstruction,     Kan.  Cy. 

street-car.    Murray   *411 

Track,  St.  Louis  street-ry. — Laying 
new  rails  on  old  ties  in  concrete ..  *840 

Track  scale,  Birmingham,  Ala  *1126 

Track  scale  rating.    Van  Auken....  115 

Track  scale  testing-  cars  (n)622 

Track,  Street-ry.,  construction  rec- 
ommended by  A.  E.  R.  E.  A  *846 

Track,  Street-ry.,  in  American  cities 

— Baltimore    compilation   *750 

Track,     Street-ry.,     laying  without 

ties,  Charlotte,  N.  C.    Horton .  .  *594,  611 
Track,   Street-ry.,    relaying,  Cincin- 
nati  *362 

Track  stresses,  Railway.  Williams, 

(n)260 

Track- — Turnout  within  turnout. .  (n)  *992 
Track,  Unsymmetrical   Y-,  Location 

of  frogs  for.    White   *124 

Tracks,  Right  to  lay  street-railwav 

— Ohio  decision   274,  (n)382 

Tracks,  Yard,  Saunders  car-stop  for, 

*1129 

Tractor.    See  "Motor  vehicles." 

Trade,  Export,  U.  S.  and  Brit  (n)478 

Trade,  Foreign — American  port  sta- 
tistics  (n)430 

Traffic,  Newark,  N.  J.,  streets,  Three 
years'  growth  in  *538,  Terminal  to 
relieve  congestion  *680,  *836,  850, 

*991,  1044 

Traffic-relief  scheme  for  street  in- 
tersection, N.  Y.  Cy  *875 

Traffic    signals,    Pittsburgh  corner, 

(n)»320 

Trailer.     See  "Motor  vehicles." 
Train-stop   and  cab   signal,  Julian- 

Beggs   (n)94 

Train-stop    and    cab-signal  system, 

Bostwick  &  Levin's  of  Natl.  Safety 

App.  Co. — On  Western  Pac  *614 

Train-stop  and  speed-control  system, 

Gollos — On  C,  B.  &  Q  (n)453 

Trains,  Concreting  *315,  *1275 

Trains  on  steep  grades  1090 

Tramway,  Aerial.    See  "Cable." 
Transcona  elevator  settlement.  Gaff- 

ney   1189 

Transit,  Berger  "Monitor"  type  *198 

Transit,  New  Bamberg   *588 

Transit  standards,  Gurley  one-piece, 

(n)*1056 

Transit  with  Poro  prism  telescope, 
Weiss   (n)*96 

Transmission,  Elec.  See  "Electric- 
ity," "Towers." 

Transom  operator,  Concealed,  Tabor, 

(n)*624 

Transportation,  Economic  ocean, 
and  big  steamships    514 

Trautwine,  J.  C,  Jr.  Should  ferry 
service  be  free?   519 

Traveler  for  moving  steel  forms  of 
water  conduit   *1276 

Traverse  tables,  Use  of.  Thum  124, 
Andrews  268,  940,  Contracted  mul- 
tiplication  124,  (n)560 

Traymore  Hotel,  Atl.  Cy  *18,  *80 

Tremie,  Use  of.    Chase  1167 

Trench  spoil  moved  cheaply  by  trac- 
tor-trailer trains,  Chicago  Stock- 
yards  *842 

Trenches,  Filled-in,  Pavement  foun- 
dations over,  Detroit  *228 

Trenching.  See  also  "Earthwork," 
"Sewers." 

Trenching  machines,  Pawling  & 
Harnischfeger  ladder  and  wheel, 
for  narrow  and  deep  work  *448 

Tregtle,  Concrete,  in  forest,  Sooke 
Lake  conduit   (n)*1184 

Trestle,  Underpinning.   Hewitt  *220 

Trestles,    Dump,    for    sidehill  cuts, 

(n)*1087 

Triangle,  Hellman's  universal  draft- 
ing  (n)*912 

Triangulation,  Long  lines  in  (n)608 

Trip  to  Coast,  Contractor's   884 

Truck.  See  "Motor  vehicles,"  "Wa- 
gon." 

Truss,  Roof,  Moments  at  eccentric 
heel-joint  of.  Godfrey  *399,  Cor- 
rection; solution.     Rockwell  *796 

Tucker,  F.  B.  City  planning-,  Queens 
Borough   *638,   659,  *689 

Tug  "Mexpet,"  Oil-burning  (n)1051 

TUNNELS 

See  also  "Subways." 

— Bonus-system  rapid  tunnel  driving- 
— Mt.  Royal;  Ariz,  copper;  St. 
Louis  water-wks. ;  Laramie  Pou- 
dre.   McFarland   405,  418 

— Canary  birds.  Tunneling  with..(n)898 

— Catskill  Aqueduct,  Bypass  around 
leaky  Moodna  tunnel  in.  Hirsch- 
berg   *1108 

— Chi.  public-utility  subway  *1157 

— Cleveland  water-wks.  tunnel  con- 
crete work   (n)*1232 

— D.  L.  &  W.  tunnels.  Rupert,  Penn., 
Lining  with  concrete  atomizer 
*938,  Repairing  Chi.  Gt.  West, 
tunnel  arch  with  it  (n)989 
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TUNNELS— Continued 

— East  Boston  tunnel  ventilation,  (n)  1006 

— Gt.  Nor.  Ry.  tunnel  drilling,  near 

Paola,  Mont.    King   (n)512 

— Louisville  &  Nashville's  Diana  tun- 
nel, Lining  by  compressed  air, 
under  traffic   *1033 

— Marseilles-Rhone  Canal  tunnel, 
largest  in  world.  Corthell  *386, 
Wagner   *803 

— Milwaukee    intake-tunnel  invert, 

Building.     Warren   *892 

— Mont    d'Or    tunnel    through  Jura 

Mtns.,  Paris,  L.  &  N.  Ry  (n)9l 

— N.  Y.  Cy. — East  Riv. — Astoria  tun- 
nel flooding  and  recovery — Con- 
sol.   Gas   Co.'s.    Carpenter  *673, 

705,  *736 

East  Riv.  tunnel  opening,  42d  St..  31 
East   Riv.    tunnel    projected,  60th 

St.  ..'  235,  (n)286 

East  Riv.  tunnels  started,  Old 
Slip  186,  Power  plants  *700, 
Shields  with  sliding  platforms 
and  hydraulic  equipment; 
gravel-shooting  to  replace  grout- 
ing *952,  Blowout   (n)1149 

- — Piledriving  destroys  tunnel  by  clay 

pressure,  Cleveland  *404 

— Pinnacle  tunnel,  Va.,  wreck. ...  (n)524 
— Pittsburgh  highway  tunnel,  Mile- 
long   *300 

— Rogers  Pass  tunnel,  Can.  Pac, 
Building  methods  *920,  Two  tun- 
nels to  make  one  993,  Progress, 

(n)334 

- — St.  Louis  Mill  Creek  sewer  tun- 
nel— Canvas  air  duct   177 

— Sewer  tunnel  of  concrete  blocks, 
Edmonton;  steel-band  binding. 
Latornell   *127 

— Simplon     tunnel     work,  Second, 

(ns)94,  1205 

— Twin  Peaks  tunnel,  San  Francisco, 

construction  progress.  Cleary..*869 

— Union  Pac.  Ry. — Filling  old  tunnel 

by  hydraulic   sluicing  (n)320 

— Ventilation,  Origin  of  compressed- 
air.    Pierce   1139 

Turbine,  "Steam,"  house,  Public  Ser- 
vice Elec.  Co.'s.  ...  *1113,  *1260,  (n)940 

Turbine,  Steam —  Reducing  gear..(n)*48 

Turbine,  Water.  See  also  "Water 
power." 

Turbine,    Water — Old    wooden  one 

tested.     Stewart   *687 

Turkestan,  etc.,  irrigation  *8,  102 

Turner,  C.  A.  P.  His  new  flat-slab 
floor  (n)*144.  Flat-slab  patent  suit, 

*379,  565 

Turners  Falls,  Mass.,  hydraulic  re- 
development.   Turner  *202,  225 

Turnout  within  turnout.  Taft.  .  .  .  (n)*992 

Twin  Peaks  tunnel.    Cleary  *869 

Typhoid  and  water,  Mass.  Gam- 
mage   1077 

Typhoid,  Water,  suit  lost,  Circle- 
ville,  O  631,  659 

U 

Ultra-violet  water  disinfection.  .*634,  658 

Unemployment    in    winter  (n)313 

U.  S.  Bureau  of  Labor — Industrial- 
accident  statistics   (n)583 

U.  S.  Bureau  of  Mines — Radium  ex- 
traction (n)395,  Explosives-pro- 
duction statistics  (n)525,  Safe  dis- 
tances for  powder  houses  754, 
Lighting  blasting  fuse  (n)800,  Ex- 
plosive sewer-gas  studies  955,  In- 
flammability of  gasoline  (n)967 

U.  S.  Bureau  of  Standards — Cement 
grinding  and  S03  138,  Load  tests 
on  brick  piers  *242,  Cement-fine- 
ness analyzer  475,  Large  transverse 
testing  machine  wanted  1234, 
(n)1245,  Hastening  concrete  set- 
ting  (n)1232 

U.  S. -Canada  boundary  survey  (n)55 

U.  S.  Census — Water-wks.  figures ...  1273 
U.  S.  Civil-Service  questions  for  en- 
gineer-draftsman  1107 

U.  S.  Coast  &  Geodetic  Survey— New 
hydrographic  signal  *27,  Accurate 
longitude  determinations.  French 
*587,  New  vessel  695,  Long  lines  in 
triangulation  (n)608,  Wire-drag 
examination,  East  Riv.  (n)  862,  U. 

S.  magnetic  survey   (n)875 

U.  S.  Engineer  Corps,  More  civilian 
officers  in  323,  Examinations  513, 
741,  Military  training  for  engi- 
neers. Bayles  131,  Engineer  re- 
servists. Mendenhall  519,  Pre- 
paredness and  engineer  1185 

U.  S.  exports   (n)478 

U.  S.  foreign  trade — Port  statistics, 

(n)430 

U.  S.  Forest  Service  and  water- 
iJower  control  600.  Timber-preserv- 
ing  plant   statistics  (n)524 

U.  S.  Geological  Survey — Surface- 
water  investigations  1213,  River 
discharge  (ns)580,  754,  Recording 
stream-flow  gages  (ns)  560,  1109, 
Seeking  potash  salts  (n)93,  Chro- 
mic iron-ore  production  (n)320, 
Lime  production  (n)  377,  Ohio  topo- 
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U.  S.  GEOLOGICAL  SURVEY — Continued 
graphic  survey  (n)430,  Spelter 
production  (n)430,  Secondary  met- 
als recovery  (n)525,  Stone  produc- 
tion (n)679,  Phosphate-rock  pro- 
duction (n)1128,  Brick  and  tile 
production  (n)1220,  World's  petro- 
leum  production   (n)771 

U.  S.  Interior  Dept.  building — New 
contract  form.    Micou    109 

U.  S.  Interstate  Commerce  Comm.  See 
"Interstate." 

U.  S.  merchant  marine   (n)93 

U.   S.   Naval   Inventions   Board  179, 

•234,  369,  573,  (n)189 

U.  S.  Navy.  See  also  "War,"  "Sub- 
marine," etc. 

U  S.  Navy  Yard,  Charleston,  torpedo- 
boat  berth   *872,   *926,  946 

LT.  S.  Patent  Office  rules   (n)1293 

U.  S.  public-land  surveys  (n)334, 
Area   (n)395 

U.  S.  radio  stations   (n)430 

U.  S.  Reclamation  Service  (See  also 
"Irrigation") — Unique    library   787 

U.  S.  Treasury  Dept.'s  reform  in  costs 
for  post-office  buildings,  etc...(n)239 

University.  See  "Engineering  schools," 
"Education." 

Unloading  river  barges  by  series  of 
chutes   *1228 

Urbana,  111. — Activated  sludge.  Baker 
166.     Bartow,  Mohlman  1096 

Utah  Power  &  Lt.  Co.'s  valves  *507 

V 

Valuation  conference,  Utilities, 
Phila  994,  1002,  1282,  (n)909 

Valuation,  Utility,  Principles  of.  Ar- 
nold   859 

Valuation  work,  Book-form  data 
sheet  for.    Klotz   *794 

Valuation  work,  Chi.  &  N.  W.  *843,  *1160 

Valuation  work,  Federal  railway. 
Burgess  12,  Office  index  and  file 
system.  Saunders  *894,  Map  mate- 
rials 1091,  Progress  report  1241, 
Reorganizing   1283 

Value,  Denver  water-works  (n)814 

Valve,  Balanced,  for  air  compres- 
sors,  Ingersoll-Rand   (n)1199 

Valve,  Gate,  boxes,  Spiral  telescopic, 
Springfield,  Mass.;  inspection;  rec- 
ord maps   *443 

Valve,  Gate,  broken,  stops  Bowling 
Green   elevators  (ns)524,  *574 

Valve  should  fail,  If  the  1233 

Valve,  Thin-plate,  Chi.  Pneu.  Tool 
Co.'s  "Simplate"   (n)*720 

Valve,  Universal  Valve  Co.'s  Knud- 
sen  high-  pressure,  with  cast-iron 
spring   (n)»1151 

Valves,  Large  Johnson  cylindrical 
stop,  for  water  turbines  at  Oneida 
plant,  Utah   *507 

Valves,  etc. — Catskill  Aqueduct  alloy 
troubles  69,  572,  Miller   805 

Valves,  N.  Y.  standard  gate — Erra- 
tum  (n)229 

Valves,  Water-main  sate.    Pinneran.  567 

Van  Auken,  A.  M.  Track-scale  rat- 
ing   115 

Van  Wagner,  R.  J.  Moving  30-in. 
gas  main   *1082 

Vancouver,  B.  C— Laying  submerged 
water  mains   *1258 

Ventilation.  See  "Heating  and  ven- 
tilation." 

Vermilion  Co.,  111. 

Vessel.  See  also 
"War,"  "Boat" 
ences  from  it. 

Vessel  operation, 

H  

Viaduct.  See  also  "Bridges,"  "Ele- 
vated railways,"  "Grade-crossing 
elimination,"  etc. 

Viaduct,  Brooklyn-Brighton,  Cleve- 
land, Fast  concreting  *481, 

Viaduct,  Concrete,  12th  St.,  St.  Louis. 
Martin   *725 

Viaduct,  Detroit-Superior,  at  Cleve- 
land— Steel-arch  erection  *283, 
*366.  *813.  (n)766,  Handling  steel 
centers  for  concrete  arches  *462, 
Measuring  cement  and  water  509, 
Soil-bearing-  test  *651,  Earth- 
backed  abutments  for  concrete 
arches  *786,  Sawmill  for  forms 
*986,  Concrete  tests   (n)320 

Viaduct,  Fire  damage  to  Nickel 
Plate's  steel,  at  Cleveland,  and  re- 
pair  *1037 

Viaduct,  Popolopen.  designs  and 
costs  *856,  901,  1045.  Normanskill .  *1286 

Viaduct,  St.  Louis  Municipal  Bridge 
3-mile  approach  *454.  Dav-labor 
organization,   etc.    *605,    (ns)  142, 

718,  815 

Viaduct,  Steel,  Clark  Ave.,  Cleve- 
land— Railing  (n)320,  Piledriving 
destroys  tunnel   *404 

Viaduct,  Tunkhannock.  D..  L.  &  W.  .*957 

Viaduct  work.  Little  Scioto,  C.  &  O. 
Nor.     Watters   *1131 

Viaducts,  Tower  Grove  grade-cross- 
ing elimination.  St.  Louis   *52 

Victoria,  B.  C. — Water-supply  994, 
Rust  996,  Concrete  trestle.  ...  (n)*1184 


road  financing ..  *1079 
'Ship,"  "Steamer," 
and  cross-refer- 
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Virginia  road  appropriations  (n)525 

"Vitrification"    defined.     Orton  171, 

Marburg    276 

Volk,  K.  Q.  Santa  Barbara  water- 
supply   1080 

W 

Wages.  See  "Labor,"  "Compensa- 
tion." 

Wagner,  R.  F.  Marseilles-Rhone 
canal  tunnel   *803 

Wagon  loaders  for  broken  stone — 
Galion;  Bonney;  Lee  *176,  Haiss..*990 

Wagons,  Barney  incline  for  hauling, 
out  of  pit  *894 

Waldo,  W.    Galveston  storm   472 

Wall.  See  also  "Retailing,"  "Sea- 
wall," "Coast  erosion,"  etc. 

Wall,  Hollow-tile,  specifications ...  (n)  93 

Wall,    Temporary  corrugated-sheet, 

(n)940 

Wall  used  as  coffer-dam  fails,  Louis- 
ville  *764 

Walls,  Indianapolis  levee   * 9 6 1 

Walls,  J.  A.  Transmission-line  tow- 
ers  *159,  *314 

Walls,  Smith's  apparatus  for  deter- 
mining pressures  on    67 

WAR  MATTERS 

— Archangel,  Russia,  activities   936 

— Civilian  officers  for  army  Engineer 
Corps,  More  323,  Examinations, 

513,  741 

— Coast  fortifications,  Force  needed 

for.     Saville   1239 

— Engineer,     Military  preparedness 

and   1185 

— Engineer  reservists.     Mendenhall.  519 

— Engineers'       military  training. 

Bayles    131 

—  English  engineers'  unemployment.  85 
— Illinois  Univ.  military  brigade ..  (n)  766 
— Kan.  Cy.  military-engineering  lec- 
tures   757 

— Land-grant  college  courses  (n)958 

— Naval  Inventions  Board  179,  *234, 

369,  573,  (n)189 

— -Road  building,  wartime  *1100 

— Sewage  treatment  and  war   899 

— Shipping  loss  total  (n)163 

— Submarine  F-4,  Raising.  Furer...*S80 
— Submarines  and   torpedoes.  Hin- 

kamp    698 

— Torpedo-boat     berth,  Charleston, 

*872,  *926,  946 

Ward,  F.  G.,  Death  of  1052 

Warehouse,  Midland,  Chi.,  Concreting 

plant   *289 

Warehouses,    Atlanta    cotton  *1190, 

(ns)1087.   1135,  *1280 
Warren,  L.  G.    Building  Milwaukee 

intake-tunnel    invert   *892 

Washburn-Crosby  mill  columns.  ...  *410 
Washing  plant,  New  Eng.  gravel  and 

sand.     Breed   *1204 

Washington,  D.  C. — Activated  sludge 
165,  Replacing  water-main  bridge 
with  concrete  arch  *1153,  Meridian 

Park  retaining  wall   *1218 

Washout.    See  also  "Flood." 
Washout  prevention,  Maryland  roads, 

(n)898 

Waste.  See  "Garbage  and  refuse," 
"Sewers,"  "Streets." 

Water-ballast  tanks.  See  "East- 
land." 

Water     conduit.     See    also  "Pipe," 
"Aqueducts"    and    "Water"  topics. 
Water  conduit,  Constructing  70-mile  , 

in   Alaska.     Hall   223 

Water  conduit,  Sooke  Lake,  Vic- 
toria, B.  C  994,  996,  (n)*1184 

Water  conduit,  Traveler  for  moving 

steel  forms  of   *1276 

WATER  MAINS 

See  also  "Water-works"  and  cross- 
references  from  it,  "Accidents." 
— Boston   main  laid   through  storm 

sewer.     Winslow   (n)*512 

— Bridge,  Water-main,  Washington, 

replaced  with  concrete  arch...*1153 
— Denver,  Colo.,  Testing  water-main 

flow.     Hardman    848 

—  Gate-valve  experience.  Finneran.  567 
— Joints,    Cemented.      Long  Beach, 

Calif.    1044,    1047,    Los  Angeles. 
Mulholland   1284 

— Joints — Leadite.  Symonds.  How- 
ley    567 

— Merced,  Calif..  Cleaning  main  at..*155 

— Milwaukee — Flushing  out  sand,  (n) 272 

— Phila. — 67     breaks     in  cast-iron 

main.     Davis   *244 

— Split  water  main,  Repairing,  Con- 
cord, N.  H  *847 

— Vancouver,      Laying  submerged 

mains   *1258 

— Waterbury.  Conn.,  Lowering  main 

under  pressure.     Cairns  (n)272 

WATER  MEASUREMENT 
See  also  "Rain." 

— Burma,  Stream-gaging  in  *fi07 

— Color  in  hvdraulic  tests — Johnson 
method  for  Ont.  Power  Co.  609, 
Taylor   *617 

— Flow  meter  for  V-notch  weirs, 
Harrison    Safety    Boiler  Wks.\ 

(n)*768 
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WATER  MEASUREMENT — Continued 

— Gage,  Tank-depth  or  level,  Parks' 

"Pneumercator"   (n)*95 

— 111.  water-works  rules — Meter  test- 
ing,   etc   885 

— Irrigation  Dist.,  Modesto,  Calif. — 
Weir,  measuring  rod  and  dis- 
charge card.  Heron  *257,  Seep- 
age losses,  etc.  Heron  *294, 
*583,  1001,  Use  of  water.  Heron.  1000 

— Lexington,  Ky.,  water  and  sewage 

flow  curves   (n)*1183 

—  Meter  boxes,  Cement,  Pasadena  (n)*656 
— Water  coupling  yoke,  Clark.  ..  (n)*287 
— Meter  maintenance  cost,  Chicago, 

(n)285 

— Meter,  Selling  by.     Rae   89 

— Meter    reading   camera,  Eastman, 

(n)*480 

— Meter   tester,   Clark  (n)*480 

— Meter  testing,  Springfield,  Mass..*408 
— Metering  sewage,  Providence ....  *293 
— Meters,  Testing  large,  St.  Louis..  *  65  4 
— Mont,  meter-service  rules;  service 

ownership    1019,  1043,  1236 

— Phila.,  Meter  installation  in   563 

— Pitometers,  Recorder  for — Muni- 
cipal  Supply   Co.'s   Brown  "Dl- 

rectograph"   (n)*124S 

— Plymouth,  Mass. — Warning  pub- 
lic against  overdrawing  reser- 
voir  *1163 

— River    discharge,    Correcting,  for 

changing  stage.     Jones  (n)754 

— River  discharge,  Tenn.,  etc  (n)580 

— Salt-solution  test  for  flow   212 

— Sewer  gagings  and  maximum  flow 
in  outfall,  Seattle.  Silliman  *832, 
1093,  St.  Louis  gagings.  Horner.  1091 
— Stream-flow      gages.  Recording. 

Pierce   (ns)560,  1109 

— Surface-water  investigations,  U.  S. 

Geol.  Surv.    Hoyt   1213 

— Venturi  meter  rate  gage,  Franklin 

Furnace  filter  plant  *778 

— -Waste,  Demonstrating  cost  of.(n)*319 
— Water-main    flow,    Denver,  Colo., 

Testing.     Hardman    848 

— Weir,  Large  Sutro,  tested.    Moses.  .*277 
— Weir  tests,  Rettger  type  propor- 
tional,    at     Cornell.  Doebler, 

Rayfield   *10is 

— Wells,  Sounding.    Keith   *1037 

Water    meter.     See    "Water  meas- 
urement." 
Water-pocketing  in  two-angle  mem- 
ber  (n)565 

WATER  POLLUTION  AND  PURIFICA- 
TION 

— -Am.  Soc.  Mun.  Impvts.  papers  .  .  811 
— Chlorine   permits,   Md.  companies. 

(n)333 

— Filter  plant,  Small  mechanical, 
Franklin  Furnace,  N.  J.  Zinc 
Co.'s.    Eurich   *776 

—  Filtration  experiences,  Am.  Water- 

Wks.  Asso. — Air-bound  filters, 
Wilmington;  Red-water  difficul- 
ties, Little  Falls,  N.  J.;  hypo- 
chlorite supply;  effect  of  alum 
on  Hackensack  Water  Co.'s  pip- 
ing, etc  1244 

— Kan.   State   supervision   of  public 

water-supplies.    Hesser   546 

— Minneapolis  adopts  liquid  chlo- 
rine  1244 

— Minneapolis- Jewell      filter  -  patent 

decision   523,  (n>574 

— New  Jersey  plant  statistics  (n)430 

— New  Jersey  stream-pollution  de- 
cisions  (n)1052 

— Niagara  Falls,  Water  pollution  en- 
joined at    232 

—  Portsmouth,   O.,   filtration   plant — 

Wall  of  covered  reservoir  slides 
out   (n)766 

—  St.  Paul.  Minn. — Expts.  on  treat- 

ing lake  water  with  copper  sul- 
phate  (n)670 

— Typhoid  suit,  Circleville,  0  631,  659 

— Ultra  -  violet     water  disinfection, 

*634,  658 

— U.  S.  Census  statistics  1273 

WATER  POWER 

See  also  "Water  measurement." 

— Canadian  plant  gates  stick  1233 

— Canadian  power  development   456 

— Compensator,      Flood-water,  for 

low-head    power    plant,  Henrv 

Ford's.     Replogle   *1193 

— Dam,  Hollow  concrete,  St.  Francis 

Riv  *1032 

— Federal  and  state  cooperation  in 

water-power  control,  Calif.,  etc. 

Lundgren    600 

—  Governors,  Water-wheel.    Searing.  212 

— Leaves  in  flumes  (inq.)  (n)853 

— Minidoka,     Ida.,     penstocks  and 

draft  tubes — Lead  and  tar  paints 
compared   973.  (n)556 

— Ontario    hydro-elec.  development. 

(ns16fi    285.  1054 

— Ont.  Power  Co.,  Niagara  Falls  and 
Salmon  River — Color  in  hydrau- 
lic tests  609,  Taylor   *617 
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WATER  POWER — Continued 

— Ox-Bow    hydro-elec.    plant,  5,000- 

hp.  chain  drive  for  *544 

— Penstock    carries    5,412-ft.  head, 

Lake  Fully,  Switzerland  *822 

— Pittsford,  Vt.,  Power  Co.'s  Chitten- 
den plant;  high  head;  wood-stave 
pipe;  covered  surge  tank.  Fraher.  *14 

— Siphon  spillway.  Mathewson   269 

■ — Southern    Aluminum    Co.'s  works 

reported   sold   (n)957 

■ — Surges,   Opening  headgate  causes 

penstock.    Spengler   *507 

— Tallulah    Falls   development — Ma- 

this  dam.    Lauchli  *529,  *510 

—  Turbine,  Wooden,  tested.  Stewart.  *687 
— Turners  Falls,  Mass.,  hydraulic  re- 
development.   Turner   *202,  225 

— "Valves,    Large    Johnson    stop,  at 

Oneida  plant,  Utah  *507 

■ — Western  States  Water  Power  Con- 
ference— No  Federal  curb  on  de- 
velopment.   Merrill    873 

Water  purification.    See  "Water  pol- 
lution and  purification." 
Water  rates,  Leavenworth,  revised.  217 
Water  rates,  San  Francisco  (ns)142,  1006 

Water  rates,  Terre  Haute,  cut  1293 

Water-service  rules,  111  '  885 

Water-service     records,  Plymouth, 

(n)*944 

Water-service  rules,  Mont.  1019, 
Ownership  of  services  1043,  Han- 
sen  1236 

Water-supply  to  closed  tank,  Con- 
trolling.    Luce  *271 

WATER-SUPPLY 

See  also  other  "Water"  topics  and 
cross  -  entries  from  "Water- 
works." 

— Caracas  supply,  Protecting  (n)973 

— Coatesville   dam,   Protest  against, 

477,  (n)670 

— Fall  River  conservation  scheme; 
multiple  water  and  sewage  con- 
duit  *760 

— Kan.   State  supervision   of  public 

water-supplies.     Hesser   546 

— Lexington,  Ky.,  flow  curves.  ..  (n)  *  1 1  83 

— Mass.  water-supplies  and  health — 
Hardness;  tables  of  water  color 
and  health,  various  towns.  Gam- 
mage   1077 

— Naugatuck  impounding  scheme .  (n)  759 

— N.  J.— Wharton  tract  purchase  de- 
feated 910,  Hoarded  water  rights 
freed  by  Morris  Canal  decision .  1137 

— -N.  T.  Cy. — See  "Aqueducts,"  "Wa- 
ter-works." 

— Ottawa     supply     and  engineer's 

backbone    712 

— Penn.  Commission  engineering- 
staff  reduction   (n)238 

— Providence,  R.  I.,  improvements..  669 

■ — San     Francisco — Calaveras  earth 

dam   *1254 

— San  Francisco  —  Hetch  Hetchy 
progress  *378,  Construction- 
railroad  plans  925,  (ns)524,  1149, 
Determining  geology  (n)1006 

■ — San  Francisco — Spring  Valley  Co. 

and  rates  (ns)142,  1006 

— Santa  Barbara  water-supply  pro- 
ject progress.  Volk  1080 

— Surface-water    investigations,  U. 

S.  Geol.  Survey.    Hoyt  1213 

•—Victoria.  B.  C,  Sooke  Lake  sup- 
ply; low-cost  concrete  conduit 
994,  Rust  996,  Concrete  trestle, 

(n)*1184 

^Watervliet,  N.  T.,  plans  (n)332 

■ — Wells,  Curing  sanded,  Pan.-Pac...  845 
— Winnipeg    aqueduct    work  *942, 

♦1083,  »1276,  1284,  (ns)1088,  *1232 

— Worcester — Pine  Hill  dam  *1293 

Water-waste  cost,  Demonstrating, 
St.  Louis   (n)*319 

WATER-WORKS 

See  also  other  "Water"  topics  and 
"Aqueducts,"  "Dams,"  "Reser- 
voirs," "Pipe,"  "Pumps,"  "Tanks." 

— American  Water-Wks.  Asso  1244 

—  Appraisal  of  Alliance  water- 
works; operation  of  Upper  San- 
dusky   419 

—Art  in  design    465 

— Bill  receipting  and  clipping  ma- 
chine (inq.)    Ackerman  (n)420 

— Chattanooga  municipal  ownership, 

(n)1198 

■ — Chicago — Motor-trucking  costs..  (n)317 
— Council  Bluffs  pipe-laying  costs..  318 
— Crewe,  Va. — Stair  treads  for  con- 
crete-filled channels   (n)1088 

—Denver,    Colo. — Valuation  (n)814. 

New  works  planned   (n)234 

—Fire  hydrants,  High-pressure,  Cin- 
cinnati  *153 

■ — Frederick,      Md.,      water  -  works 

drainage  area,  Fruit  trees  on.("n)325 
—Hartford,    Conn.,     progress.  Sa- 

ville  1191 

—Til.  Utilities  Comm.  rules   885 

— Milwaukee    intake-tunnel  invert, 

Building.    Warren   »892 
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WATER-WORKS— Continued 

— Montana  Commission  rules  1019, 
Ownership  of  water  services 
1043,  Hansen   1236 

— Nashville      improvement  needed 

1196,  If  the  value  should  fail... 1233 

— New  Eng.  Water-Wks.  Asso.  465, 
(n)1199,  Convention  report  566, 
Memorial  prize   (n)1101 

— N.  Y.  Cy.    See  also  "Aqueducts." 

— N.  Y.  Cy.  concrete  tests  *1178 

— -N.  Y.  Cy.  distribution-system  sta- 
tistics  (n)41C 

— N.  Y.  Cy.  standard  gate  valves — ■ 
Erratum  (n)229,  Alloy  troubles, 

69,  572,  805 

—  Omaha    intake    cribs,  Rebuilding. 

Prince   *342 

— Plymouth,  Mass. — Warning  public 
against  overdrawing  reservoir 
♦1163,  Service  records  (n)*944 

— Pumping  plants,  Cleveland  and  St. 
Louis — Centrifugal  pumps  fa- 
vored. Gibson  *886,  1045,  Cor- 
rection. Peek  1044,  Pointers  for 
comparison.    Peek   1253 

— Quincy,  111. — Connecting  cast-iron 

pipe  sections  under  water  *896 

— Reservoirs,  Stripping  water-works, 

N.  Y.  and  Boston.    Stearns  *302 

— St.     Paul,     Minn.,  improvements 

(n)670,  Exam,  for  engineer  1071 

— Springfield,  Mass.,  water-works — 
Organization;  plant;  equipment, 

*406,  *443 

—  Standpipe,     Concrete,  Merrimack, 

Mass  *1226 

— Tacoma  and  Seattle,  Making  con- 
crete tight — Reservoirs;  settling 

well;  large  pipe.    Fowler  *1076 

— Tank,  Concrete  tower,  Middlebor- 

ough.  Mass  *392 

— U.  S.  Census  figures  1273 

Waterbury,   Conn. — Lowering  water 

main  under  pressure.  Cairns.  ..  (n)272 
Waterfall,  Los  Angeles,  aqueduct ..  *455 
Waterproofing  concrete,  Tacoma  and 

Seattle  water- wks  *1076 

Waterproofing  Elephant  Butte  dam.*648 
"Waterproofing,"    Larutan,  Newark 
terminal     *83S,     Compared  with 

Boston.     Lavis,  Sheffield  1044 

Waterproofing  wood-block  pavement.*924 
Watertown    Arsenal    tests  plotted, 

•542,  707 

Watervliet,  N.  Y.,  water  supply.  ..  (n)332 
Watters,  H.  B.    Mixer  supplies  three 

jobs   *1131 

Weather    observations    with  kites. 

Sherry   (n)622 

Webster,  G.  S. — Sketch,  portrait.  ..  *1194 

Weir,  Irrigation.    Heron  *257 

Weir,  Large  Sutro,  tested.   Moses... *277 
Weir    tests,    Rettger    type  propor- 
tional,    Cornell     Univ.  Doebler, 

Rayfield   *1018 

Weirs,    Flow    meter    for  V-notch, 

Harrison  Safety  Boiler  Wks.' .  .  (n)  *768 
Welding  outfits,  Modern  Engineering 

Co.'s  Frausek  oxyacetylene.  .  (n)*1056 
Welding    strains,    Autogenous  572, 

Miller   805 

Well,  Artesian,  at  Seattle,  Tidal  in- 
fluence on.    Ch'ttenden   *492 

Well  casing  freaks   (n)*178 

Well,  Deepest,  in  U.  S  (n)1215 

Well,  Difficulties  overcome  in  sink- 
ing  deep — Cave-ins;  recovering 
tools;  mine  flooding,  etc.    Green.. *450 
Well  drilling  tools,  Recovering  lost. 

Clapp   (n)3n 

Well  sounding  outfit,  Elec.  Keith..  *1037 
Well,  Curing  sanded-up,  Pan.-Pac...  845 

Wells,  Oil.  etc.,  Deep   (n)82 

Welty,    H.    T.     Stresses    in  Cranes, 
Panama    83,     88,    Lifting  bridge 

trusses   *555 

Wentworth,  C.  C.     Hump-yard  cal- 
culations  *750 

West,  J.  R.    Laying  creosoted  wood- 
block on  5  p.c.  grades  *924 

Western  Soc.  of  Engineers   901 

Western  States  Water  Power  Con- 
ference   873 

WHARVES  AND  DOCKS 

See  also  "Piles,"  "Harbors." 
— Buffalo    terminal,    Barge    Canal — 
Solid-fill     piers;     timber  cribs: 

concrete  superstructure   *1124 

— Charleston      torpedo-boat  berth, 

*872,  *926,  946 
— Chicago  municipal  pier  construc- 
tion  *193,   *306.   Pile  work  158. 
*315,    Breakwater   extensions ...  *740 
— Cleveland  9th  St.  pier — Construc- 
tion: lease   *258.  274 

— Coal  dock,  Toledo,  built  in  record 

time.  C,  H.  &  D.  Ry.'s  *520 

— Coal-shipping  pier,  Baltimore ..  (nl  743 

— Coal  wharf,  Large.  N.  S.  W  (n)622 

— Coaling  machine,  English  ship....*649 
— Covered  slip  and  pier  with  gantry 
cranes   for  lumber  —  Carnenter- 
O'Brien    Co.'s,   Jacksonville  and 

Staten  Isl  *494 

— D.,  L.  &  W.  coal  pier  for  Buffalo ..  11  4  3 
— Dry  dock,  Balboa.  Panama ....  Cn)l  288 


WHARVES  AND  DOCKS — Continued"^6 
— East  St.  Louis  terminal;  Alton  & 
So.    Ry.    freight   pier    and  coal 

hopper   *543 

— Fishing  pier,  Fire  Isl.,  N.  Y  (n)206 

— Halifax  terminal  *1118,  *368, 
(n)704,  Novel  quay  wall  1137, 
Contrasts  in  port  development.  .  1139 

— Havana  dock,  Pen.  &  Occ  (n)862 

— Jacksonville       wharf  bulkhead. 

Mendenhall   *772 

— Jacksonville  municipal  docks  1099 

— Lehigh  Val.  pier,  N.  Y. — Floating 
concreting  plant  with  mixer  in 

tower   *318 

— New  London,  Conn.,  shipping  ter- 
minal— Alternative  pier  designs; 
fill  in  masonry  bulkheads;  con- 
crete slabs  on  piles.  Clarke ....  *102S 

— N.  Y.  Cy.  refuse  dump  *956 

— N.  Y.  Cy.— W.  46th  St.  piers— Test 
of    lagged    piles    in    soft  silt. 

Staniford  *76,  Progress  *42S 

— Phila. — Southwark  shipping  piers, 

*421,    (ns)*320.  *368 
— Port    structures,    Life    of.  Whit- 
ham    829 

—  Porto  Rican  dock  work  *990 

— Reid,     Murdoch     building,  Chi., 

River-front  approach  to  *817 

— St.  Louis  municipal  dock  1101 

Wheel-flange  lubricator,  Detroit.  .  (n)384 
Wheelbarrow,    Contractor's  measur- 
ing, Sterling   (n)*576 

WTheelbarrow    for    brick,  Aberthaw 

Const.  Co.'s.    Conant  *701 

Wheelbarrows,  Handling  plaster  by, 

(n)656 

Wheels,  Built-up  car,  declared  in- 
adequate— I.  C.  C.  investigation  of 
C,  M.  &  St.  P.  accident   *11 

Wheels,  Car — Proposed  change  in 
tread  contour   (n)46 

Whinery,  S.    Pavement  beds.... 420,  995 

White,  G.  W.  Frog-location  problem. *124 

Whitham,  P.  P.  Sea  water  in  fresh- 
water canals  *246,  Life  on  port 
structures    829 

Wilkinson,  O.  J.     Activated  sludge.  948 

William  Penn  Hotel,  Pittsburgh, 
Building   *1132 

Wilson,  W.  M.  Engineering-educa- 
tion faults   1211,  1234 

Wind.    See  also  "Storm." 

Wind  pressure,  Stack,  Bracing  boiler 
house  for   *1260 

Window,  Heavy  double-hung,  Pom- 
eroy   (n)*624 

Window  ventilator  and  air  cleaner, 
Hackney   (n1*8fi4 

Windows,   Show,   in   sidewalk  shed, 

(n)*1040 

Winnipeg,  Man. — Dredging  for  aque- 
duct *942,  Aqueduct  foundation 
*1083,  Portable  concreting  plants 
(n)1088,  Dragline  work  (n)*1232. 
Traveler  for  conduit  forms  *1276, 
Sorting  aggregate.  Sauer  1284, 
City's  consumption  of  electricity .  Ill  7 

Wire  strength,  Annealed  form ...  (n)  1184 

Wire  tests,  Westinghouse  extenso- 
meter  rig  for    69 

Wireless  telegraphy — Clean-up  work 
after  erecting  ROO-ft.  radio  towers, 
Darien,  C.  Z.  28,  Maker  of  steel- 
work (n)185,  U.  S.  stations  .  ...(n)430 

Wireless  telephony,  Transcontinen- 
tal  (n)718 

Wireless  tower  wrecked  bv  wind. 
Tufts  College.     Sanborn  *6fi8 

Wisconsin — State  engineer  371.  379, 
Municipal  plant  data  658,  Indus- 
trial and  railroad  commissions 
eoBperate  851.  Exam,  for  Assistant 
Building-  Inspector   *112S 

Wolf,  A.  M.  Publicity  work  565,  Im- 
proving chuting  of  concrete  612. 
Limestone  in  concrete  902,  Winter 
concreting  *1180,  Outlet  boxes  for 
elec.  conduits  in  concrete  123S 

Wood,  R.   C.    Defective  track   901 

Wood.  See  "Timber,"  "Forest," 
"Pavements,"  "Pipe." 

Wood,  A.  A.  Sewage  pumping  and 
metering   . *2H3 

Worcester,  Mass. — Expansion  joints 
In  granite-block  pavement  *398. 
Pine    Hill   »1293 

Wrench,  Pipe  and  nut,  Haywood  (n)*432 

Y 

Yacht  hull  galvanlcallv  corroded  514,  522 
Yale  football — Railway  traffic ...  (n)  1005 
Yates.  W  H.  Normanskill  viaduct  *128fi 
Yensen.  T.  D.  Iron-cobalt  allov....  897 
Yoke,  Water-meter  coupling,  Clark, 

(n)*287 

Young,    H.    E.     Chi.    River  bridge. 

•876,  »934,  *1267 

Younger.   J.     Local  sections   901 

Young  Women's  Christian  Asso. 
camp  sewage  treatment.    Taylor.  *1219 

Z 

Zinc,  Molten,  for  etching.  Jones.  ..  68 
Zinc.      Batterv.       Defective.  Job. 

White    69 

Zinc — Spelter  production  (n)430 
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EDITORIAL 


Bibliography  of  engineering  liter- 
ature— A  beginning  788,  978 

CORRESPONDENCE 

Faults  of  technical  literature.  Flem- 
ing 548,  789,  Walker   789 

Direct-Acting  Steam  Pumps.  Nickel, 

Longwell    788 

Library  files  of  periodicals   978 

Books  for  practical  man.    Llano....  978 

BOOKS  REVIEWED 

American      Machinists'  Handbook. 

Colvin,  Stanley    356 

Boiler  Economy,  Steam.    Kent   979 

Bridges,  Rolling-Lift  Bascule.  Scher- 

zer  Co  1176 

Building   Code,   Fire  Underwriters', 

N.  Y.7   360 

Canadian-Pac.  Ry.,  Engineering  Fea- 
tures of  (n)1176 

Catalogue,  Technical  Periodicals  in 
Libraries  of  N.  Y.  and  Vicinity. 788,  978 

City  Manager,  The.    Toulmin  1175 

Concrete,  Reinforced,  Standardized 
Square    Footings    of  —  Diagram. 

Hicks    120 

Contracting,  Economics  of.  Hauer..  358 
Costruzioni  Antisismiche.  Masciari- 

Genoese    981 

Curves,    Spiral,    Transition  of — The 

Railroad  Taper.    Perkins   549 

Descriptive  Geometry.    Higbee   551 

Dielectric  Phenomena  in  High  Volt- 
age Engineering.    Peek  1176 

Direct-Current  Machines,  Principles 

of.     Langsdorf  1173 

Drawing.  Mechanical.  Phillips,  Orth  982 
Earthquake  -  Proof    Structures  (in 

Italian).    Masciari-Genoese   981 

Efficiency,  Experiences  in.  Franklin  550 
Eisenhuttenkunde,     Lehrbuch  der. 

Osanh   1175 

Electric  Ry.  Handbook.  Richey....  117 
Electrical  Engineers,  Am.  Handbook 

for.    Pender   359 

Electricity  —  Direct  -  Current  Ma- 
chines.    Langsdorf  1173 

Engineering  Economics.    Fish   357 

Engines,    Gasoline,    Gas    and  Oil: 

Valves  and  Valve  Gears.  Furman.1174 
Engines,     Internal  Combustion. 

Streeter   1171 

Factory,  The  Modern.    Price  1171 

Grinding  Machinery.     Guest   790 

Heat  Engineering.    Greene   356 

Heating  and  Ventilating  Buildings. 

Carpenter    981 

Horsepower    Chart    for    Gears  and 

Pulleys.    Mesta  Machine  Co  (n)552 

"Hiitte";    Des    Ingenieurs  Taschen- 

buch    983 

Hydraulics,  Elements  of.  Slocum...  551 
India,  Handbook  of.    U.  S.  Dept.  of 

Commerce   (n)552 

Iron  and  Steel,  A  B  C  of,  with  Di- 
rectory of  Works,  etc.    Backett.  .  552 
Iron,   Pig — Lehrbuch   der  Eisenhut- 
tenkunde.   Osann  1175 

Jitney  Bus,  Regulation  of  (n)360 

Lamps,  Multiple  Mazda  (n)984 

Landscape  Architecture.  Parsons.  .  .1174 
Landscape  Gardening.  Root,  Kelley.1174 
Lighting,  Display  Window,  and  the 

City  Beautiful.    Godinez   792 

Linear  Perspective.    Kraus   552 

Liquids,  Motion  of.    De  Villamil   791 

Masonry  as  Applied  to  Civil  Engi- 
neering.   Taylor   982 

Materials  of  Construction.  Mills...  120 
Mathematics,  Textbook  on  Practical. 

Mann   1169 

Mechanics,  Elementary,  for  the  Prac- 
tical Engineer.    Kottcamp   120 

Municipal  Affairs,  List  of  Periodicals 

Relating  to  (n)979 

Municipal  Govt,  in  the  U.  S.,  Bibli- 
ography of.     Munro  1170 

New  York  Cy.,  Building  the  New 
Rapid-Transit  System  of.    Lavis.  .  360 

Ore  Dressing.     Wiard   983 

Organization  of  Workshops  and  Fac- 
tories.   Grimshaw   550 

Overcrowding  and  Defective  Housing 

in  Rural  Districts,  Bashore   1173 

Panama  Canal,  Official  Handbook...  790 
Panama,  Sanitation  in.    Gorgas   983 
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Phila.  Report — Plain  Talk.    Cooke..  792 

Pipe  Couplings.    Lord  1171 

Pittsburgh,  Industrial  map  of....  (n)  979 
Power,     Heating     and  Ventilation. 

Hubbard    984 

Power   Plants,   Factory,  Preventing 

Losses  in.    Myers   982 

Public  Health  Administration,  Legal 

Principles     of.      Hemenway  120, 

Erratum   (n)552 

Public  Utilities:  Their  Fair  Present 

Value  and  Return.    Hayes   118 

Pumps,  Centrifugal.  Daugherty .  .  .  .  1172 
Pumps,  Direct-Acting  Steam.  Nickel, 

550,  788 

Purchasing.    Rindsfoos   791 

Purchasing.    Twyford  1169 

Queens  County  Water  Co.  valuation, 

(n)984 

Railroad  Field  Manual  for  Civil  En- 
gineers.   Raymond   116 

Railroad  Taper,  The.    Perkins   549 

Railroads,  Human  Nature  and.  Lee..  552 

Rainfall  in  New  England  (n)984 

Rivers,  Regulation  of.    Van  Ornum.1170 
Safety  Standards,  Universal.    Hansen  120 
Sags  and  Stresses  for  Overhead  Line 
Construction,    Graphical  Determ- 
ination of.    Semenza   117 

St.  Louis  Water  Commission's  Re- 
port  (n)360 

School  Building  Standards.  Mills...  984 
Sewerage  Practice,  American.  Met- 

calf,  Eddy  1168 

Shape  Book.  Carnegie  Steel  Co....  552 
Specifications,    Standard.     Am.  Soc. 

Municipal   Impvts  (n)360 

Surveying    and    Building  Construc- 
tion.    Haines,  Daniel   358 

Surveying   and   Field   Work.  Wil- 
liamson  1170 

Surveying,  Compass,  and  the  Simpli- 
fied Calculations  of  Farm  Areas. 

Thomas    983 

Surveying  Manual.    Pence,  Ketchum  790 

Surveying,  Manual  of.    Davis   980 

Surveying,  Practical.    McCullough .  .  1176 
Telephony,  Automatic.  Smith,  Camp- 
bell   117 

Thermodynamic    Tables    and  Dia- 
grams,    Handbook     of.  Lucke, 

Flather    981 

Thermodynamics,  Engineering,  Text- 
book of.    Lucke,  Flather   981 

Town  Planning,  Introduction  to.  Ju- 
lian   357 

Track  and  Construction,  Elements  of 

Railroad.     Wilson   980 

Track,   Tramway,   Construction  and 

Maintenance.     Holt   980 

Track  Work,  Practical.    Van  Auken .  984 
Travel  in  America,  History  of.  Dun- 
bar   790 

Trees   and   Shrubs,    Field   Book  of 

American.    Mathews   358 

U.   S.   Dept.    of   Agriculture,  Year- 
book of   982 

Valves  and  Valve  Gears.  Furman, 

119,  1174 

Wasserbaues,   Zeitschriftenshau  aus 

dem  Gebiete  des   359 

Water-Purification  Plants.  Stein...  1172 
Water-treatment  plant,  McKeesport, 

(n)549 

Welding  and  Cutting,  Oxy-Acetylene. 
Swingle    119 


AUTHORS 

American     Soc.     Municipal  Impvts. 

Standard  Specifications  (n)360 

Backett,  A.  O.    Iron  and  Steel   522 

Bashore,  H.  D.     Overcrowding  and  De- 
fective Housing  in  Rural  Districts. 1173 
Campbell,  W.   L.     Automatic  Tele- 
phony   117 

Carnegie  Steel  Co.    Shape  Book   552 

Carpenter,  R.  C.    Heating  and  Ven- 
tilating Buildings   981 

Colvin,  F.  H.    Am.  Machinists'  Hand- 
book   356 

Cooke,  M.  L.    Plain  Talk   792 

Daniel,  A.  F.  H.    Surveying,  etc   358 

Daugherty,  R.  L.  Centrifugal  Pumps.  1172 
Davis,  R.  E.  Manual  of  Surveying..  980 
De  Villamil,  R.  Motion  of  Liquids..  791 
Dunbar,  S.  History  of  Travel  in  Am.  790 
Eddy,  H.  P.  Am.  Sewerage  Practice.  1168 
Fire  Underwriters.    Building  Code.  (n)360 
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Fish,  J.  C.  L.  Engineering  Economics  357 
Flather,  J.  J.    Engineering  Thermo- 
dynamics   981 

Franklin,  B.  A.    Efficiency   550 

Furman,  F.  DeR.    Valves  and  Valve 

Gears   H9.  1"4 

Godinez,    F.    L.      Display  Window 

Lighting    792 

Gorgas,  W.  C.    Sanitation,  Panama..  &83 
Greene,  A.  M.,  Jr.    Heat  Engineering  356 
Grimshaw,  R.    Organization  of  Work- 
shops and  Factories   550 

Guest,  J.  J.    Grinding  Machinery ...  .  790 
Haines,  A.  H.    Surveying  and  Build- 
ing Construction   358 

Hale,   J.    W.   L.     Practical  Applied 

Mathematics    120 

Hansen,  C.  M.  Safety  Standards   120 

Hauer,  D.  J.    Economics  of  Contract- 
ing   358 

Hayes,  H.  V.    Public  Utilities   118 

Hemenway,    H.    B.     Public  Health 
Administration  120,  Erratum ...  (n)  552 

Hicks,  L.  A.    Concrete  Footings   120 

Higbee,  F.  G.    Descriptive  Geometry  551 

Holt,  R.  B.    Tramway  Track   980 

Hubbard,  C.  L.    Power,  Heating  and 

Ventilation   984 

Julian,  J.    Town  Planning   357 

Kelley,  C.  F.    Landscape  Gardening.  1174 
Kent,  W.    Steam-Boiler  Economy...  979 
Ketchum,  M.  S.    Surveying  Manual..  790 
Kottcamp,    J.    P.     Elementary  Me- 
chanics   120 

Kraus,  T.  C.    Linear  Perspective....  552 
Langsdorf,  A.  S.    Direct-Current  Ma- 
chines  1173 

Lavis,    F.      Rapid-Transit  System, 

N.  Y.  Cy   360 

Lee,  I.  L.    Human  Nature  and  Rail- 
roads  „5;!2 

Lord,  R.  S.    Pipe  Couplings  1171 

Lucke,  C.  E.     Engineering  Thermo- 
dynamics  ,  ?§! 

McCullough,  E.   Practical  Surveying. .  1176 
Mailloux,   C.   O.    (translator).  Sags 
and   Stresses   for   Overhead  Line 

Construction    117 

Mann,  H.  L.  Practical  Mathematics .  1169 
Masciari-Genoese,     F.  Costruzioni 

Antisismiche    981 

Mathews,  F.  S.     Field  Book  of  Am. 

Trees  and  Shrubs   358 

Metcalf,  L.    Am.  Sewerage  Practice .  1168 
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Sewer   123,  139,  264,  308 
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II 
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Penn   277 
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Cleveland,  Ohio   72,  194 

Clinton,  Iowa    335 

Downington,  Penn   69 
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By  C.  Stuart  Phillips* 


Practically  the  last  great  industry  to  cling  to  the  use 
of  heavy  timber  framing  for  permanent  construction  has 
been  the  anthracite  industry  of  Pennsylvania;  but  within 
the  last  three  years  the  wooden  coal  breaker  has  started 
to  go  the  way  of  the  wooden  ship  and  the  wooden  bridge. 

One  of  the  first  companies  to  abandon  the  old  type  was 
the  Lehigh  Valley  Coal  Co.,  which  three  years  ago  rebuilt 
its  Mineral  Springs  and  Franklin  breakers  of  structural 


*G.  B.  Markle  Co.,  Jeddo,  Penn. 


steel.  In  the  short  time  following  there  have  been  placed 
in  operation  two  other  steel  breakers  in  the  Wyoming 
Valley,  two  in  the  Schuylkill  district,  and  at  present  three 
more  are  in  process  of  erection  in  the  former  district  and 
two  in  the  Hazleton  district. 

The  timber  breaker  is  highly  inflammable,  framing, 
floors,  siding,  roof,  pockets  and  bins  being  of  wood,  usually 
yellow  pine.  Three  disastrous  fires,  one  with  loss  of  life, 
within  the  last  year  have  emphasized  its  danger.  The 
Ewen  breaker  of  the  Pennsylvania  Coal  Co.  in  the  Wyom- 
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ing  Valley,  the  Lattimer  No.  4  breaker  of  the  Pardee 
Coal  Co.,  and  the  Highland  No.  5  breaker  of  the  G.  B. 
Markle  Co.  in  the  Hazleton  district  each  burned  to  the 
ground,  being  completely  lost  in  two  or  three  hours.  In 
the  last-mentioned  case  the  fire  was  with  difficulty  kept 
from  spreading  down  the  slope  to  the  mines,  the  whole 
plane  having  to  be  dynamited  to  prevent  this  occurrence. 

All  these  breakers  are  being  rebuilt  of  steel,  and  the 
Markle  company  is  replacing  several  of  its  timber  planes 
with  steel,  to  prevent  possible  conflagrations  in  the  wooden 
breakers  spreading  to  the  mines. 

The  erection  of  the  new  breaker  at  Highland  No.  5  has 
been  interesting  because  an  enviable  record  for  speed  has 
been  establishd  for  this  type  of  construction.  The  old 
breaker  burned  on  Jan.  15,  1915,  and  the  contract  for 
the  new  steel  structure  was  signed  on  Feb.  9.  The  Guerber 
Engineering  Co.,  of  Bethlehem,  Penn.,  did  the  design  and 
detailing  and  furnished  and  erected  the  steel. 

On  account  of  the  expense  entailed  in  hauling  the  coal, 
until  the  new  breaker  is  in  operation,  from  this  mine  to 
a  breaker  2  mi.  distant,  to  be  crushed,  cleaned,  and  as- 
sorted, the  coal  company  let  the  contract  on  the  basis 
of  a  $75-per-day  bonus  or  penalty  from  May  19,  one 
hundred  days  after  the  signing  of  the  contract. 

Seven  designers  were  sent  to  the  G.  B.  Markle  Co.'s 
offices  at  Jeddo  the  day  after  the  agreement  was  con- 
cluded. These  men  worked  14  hr.  a  day,  consulting  the 
coal  company's  engineers  as  to  panel  lengths,  machinery 
locations,  loadings,  etc.  As  fast  as  one  section  was  de- 
signed and  approved,  prints  were  sent  to  the  detailers  at 
Bethlehem.  On  the  approval  of  the  first  batch  of  details 
the  shop  started  fabrication. 

The  design  was  finished  by  Feb.  26,  and  the  following 
day  the  first  shipment  of  steel  was  received  on  the  site. 
The  previous  week  the  erecting  gang  had  come  on  the 
ground  and  unloaded  their  tools  and  erected  the  derrick, 
so  that  no  time  was  lost.  The  debris  had  been  cleared 
away  and  the  foundations  got  into  shape  by  the  coal  com- 
pany's forces.  The  working  time  was  10 14  hr.  a  day,  seven 
days  a  week;  but  much  time  was  lost,  12  days  in  all,  on 
account  of  bad  weather. 

The  field  organization  consisted  of  an  unloading  gang, 
a  derrick  gang,  a  handline  erecting  gang,  and  four  rivet- 
ing gangs.  The  derrick  used  was  a  stiff-leg,  5-ton,  100-ft. 
boom  steel  derrick,  set  in  the  center  of  the  building.  The 
latter  being  158  ft.  long  and  75  ft.  wide,  the  corner 
columns  were  reached  from  the  center  set-up.  When  the 
erection  had  progressed  to  the  35-ft.  height  the  derrick 
was  jumped  up  to  that  floor  and  again  to  the  75-ft.  height, 
from  which  elevation  the  rest  of  the  steel  was  set,  148  ft. 
being  the  maximum  height  in  the  center  of  the  building, 
stepping  down  to  about  90  ft.  at  the  two  ends.  At  each 
move  of  the  derrick  three-quarters  of  the  steel  was  set 
with  the  boom  outside  the  stiff-legs;  the  boom  jumped 
inside  the  legs  to  erect  the  remaining  quadrant.  Two 
panels  near  the  center  were  left  open,  as  the  derrick  frame 
was  hoisted  up  bodily  each  time  the  rig  was  raised,  using 
the  boom  as  a  ginpole.  When  the  rest  of  the  erection  was 
completed  the  derrick  frame  was  dismantled  and  lowered 
to  the  ground  and  these  two  panels  erected  with  the  boom 
as  a  ginpole. 

The  wind  bracing,  channel  girts  for  the  corrugated 
siding,  etc.,  were  erected  by  handline.  The  riveting  was 
done  by  compressed  air  furnished  by  the  coal  company, 
Ingersoll-Rand  pneumatic  hammers  being  used.    In  the 


writer's  experience  the  Boyer  hammer  has  usually  been 
the  most  satisfactory  on  all-around  bridge  and  building 
work,  but  the  Ingersoll-Eand  proved  the  best  on  this  work, 
being  shorter  than  the  Boyer  and  more  easily  manipulated 
in  the  close  quarters,  due  to  the  wide  flanges  of  the  Beth- 
lehem sections. 

Altogether  there  are  736  tons  in  the  structure,  25,000 
rivets,  8300  bolts,  and  900  tie-rods,  small  castings,  etc. ; 
3000  pieces  were  erected  by  the  derrick  and  1700  by  hand- 
line. 

The  first  column  was  erected  Feb.  28  and  the  first  rivet 
driven  Mar.  14.  The  job  was  completed  and  accepted  on 
May  11  (the  date  the  accompanying  photograph  was 
taken),  91  days  after  the  signing  of  the  contract  and  8 
days  before  the  contract  time  expired. 

The  coal  company's  carpenters  started  work  on  Apr.  18 
on  the  wooden  bins,  pockets,  floors,  walks,  chutes,  etc. 
and  the  machinists  began  installing  the  heavy  machinery 
shortly  afterward.  The  corrugated  siding  and  roofing 
have  also  been  started,  and  the  breaker  will  probably  be  in 
complete  operation  by  Aug.  1 — &y2  months  after  the 
destruction  of  the  old  timber  breaker. 

Perry  Sneathen  had  charge  of  the  design,  Victor  Pfeiffer 
of  the  erection,  for  the  Guerber  Engineering  Co.,  and  the 
writer  was  engineer  in  charge  of  erection  for  the  G.  B. 
Markle  Co. 

In  comparing  this  type  of  steel  breaker  with  the  stand- 
ard timber  construction,  the  following  comparisons  can  be 
made : 

1.  Cost. — The  contract  price  for  the  steel  was  between  $65 
and  $70  per  ton,  totaling  $44,000. 

The  framing  for  a  timber  breaker  of  like  dimensions  would 
necessitate  about  510  M  of  lumber  and  would  cost  $25,000. 
While  the  initial  cost  of  the  steel  is  greater,  the  smaller 
insurance  rates  will  in  time  equalize  the  two. 

2.  Speed  of  Erection. — The  steel  structure  was  erected, 
complete,  in  60  working  days,  practically  the  time  required 
to  raise  a  timber  frame.  The  first  delivery  of  steel,  however, 
was  made  IS  days  after  signing  the  contract.  Yellow-pine 
timbers  12x12  in.  and  14x14  in.,  in  sufficient  quantity  cannot 
be  obtained  from  the  South  in  less  than  60  days  after  placing 
an  order;  thus  six  weeks'  time  was  saved  by  using  steel 
construction. 

3.  Fire-Resisting  Qualities. — The  steel-frame  breaker  is 
far  less  inflammable  than  the  timber  frame.  It  is,  however, 
by  no  means  fireproof  unless  the  remainder  of  the  structure 
is  in  keeping. 

In  the  breaker  in  question  there  is  so  much  wood  in  the 
flooring,  walkways,  pockets,  bins,  window  frames,  etc., 
that  it  is  quite  possible  that  a  fire  could  break  out  and 
generate  sufficient  heat  to  soften  and  weaken  the  steel 
columns  and  cause  the  whole  structure  to  collapse.  If 
a  real  fireproof  structure  is  desired,  the  floors,  dump  and 
jig  pockets  and  loading  bins  should  all  be  of  reinforced 
concrete,  the  walkways  of  iron  and  metal  sash  should  be 
used  for  windows.  In  this  connection  it  may  be  stated 
that  wooden  pockets  and  bins  have  to  be  renewed  every 
five  years.  Reinforced-concrete  walls  costing  60  to  75 
per  cent,  more  in  initial  outlay  would  probably  last  three 
times  as  long. 

Wi 

Plans  for  the  Ventilation  of  the  new  subway  lines  in  New 
York  City  are  to  be  considered  by  a  board  of  engineers  made 
up  of  Alfred  Craven,  Chief  Engineer  of  the  Public  Service 
Commission;  the  consulting  engineers  of  the  Interborough 
Co.,  William  Barclay  Parsons  and  S.  L.  F.  Deyo,  and  the 
consulting  engineers  of  the  New  York  Municipal  Ry.  Co., 
Jacobs  &  Davies  and  L.  B.  Stillwell.  The  present  plan  is  to 
ventilate  the  subway  by  means  of  open  gratings  in  the  side- 
walks. This  plan  is  opposed  by  the  merchants  along  Broad- 
way on  the  ground  that  the  gratings  are  avoided  by  pedes- 
trians and  prevent  people  from  stopping  to  look  into  store 
windows. 
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Tlh@  Bfliades5  Coasts©  aim  A.sp]haM 
Pavements 
By  Robert  Klotz* 

Present-day  practice  in  sheet-asphalt  and  asphaltic  or 
bituminous  pavement  construction  for  city  streets  and 
discussions  of  defects  in  such  pavements  show  evidence 
of  a  constantly  increasing  tendency  to  overlook  the  pur- 
pose and  importance  of  what  is  known  as  the  "binder 
course,"  even  to  the  extent  of  entirely  eliminating  this 
course  or  any  substitute  for  it. 

The  various  schemes  and  devices  brought  forward  from 
time  to  time  for  the  purpose  of  eliminating  the  wave 
effect  met  with  in  pavements  of  this  character  lead  to 
the  conclusion  that  a  gentle  reminder  of  the  nature  of 
and  reason  for  the  binder  course  might  be  of  value  to 
those  interested  in  the  question  of  economical  pavement 
maintenance. 

The  purpose  of  the  binder  course  is,  as  its  name  im- 
plies, to  bind  the  top  layer  or  wearing  surface  of  the 
pavement  to  the  base,  whether  the  latter  be  of  concrete, 
granite  block,  macadam  or  other  material.  The  mixture 
used  for  the  wearing  surface  is  designed  to  form,  under 
compression,  a  reasonably  hard,  durable  and  impervious 
covering,  and  being  therefore  comparatively  low  in  bitu- 
men has  little  if  any  power  of  adhesion. 

The  binder  course  originally  used  consisted  of  graded 
gravel  thoroughly  coated  with  coal  tar,  or  coal-tar  pitch, 
and  laid  at  a  temperature  sufficiently  high  to  provide 
for  good  adhesion  to  the  base  and  to  the  surface  layer. 

The  coal  tar  or  pitch  was  later  replaced  by  asphalt  or 
asphaltic  cement,  presumably  because  of  the  increased 
difficulty  of  obtaining  tar  economically,  due  to  the  de- 
velopment of  the  water-gas  process  for  the  manufacture 
of  illuminating  gas  and  the  consequent  reduction  in  the 
quantity  of  commercial  coal  tar  produced,  and  because 
of  the  decreased  cost  of  the  asphalt  and  its  availability 
as  part  of  the  stock  of  the  mixing  plant.  While  the 
adhesive  power  of  the  binder  thus  produced  was  appar- 
ently lower  than  that  of  the  tar-binder,  it  was  still  suf- 
ficient to  provide  the  binding  action  required  to  prevent 
the  forming  of  waves  in  the  surface. 

Within  the  last  three  or  four  years  the  various  asphalt 
companies  have  introduced,  apparently  with  a  view  to 
economy,  what  is  commonly  referred  to  as  a  close-mixture 
binder,  which  consists  of  broken  stone  screenings,  vary- 
ing from  about  a  1-in.  size  downward,  covered  with  hot 
liquid  asphalt.  Owing  probably  to  the  reduced  first  cost 
of  the  pavement  thus  obtained,  the  use  of  this  type  of 
binder  has  been  permitted  under  certain  specifications, 
and  quite  a  considerable  area  of  this  pavement  has  been 
laid. 

The  writer's  experience  with  this  type  of  binder,  par- 
ticularly on  repair  work,  has  shown  that  the  old-style,  or 
stone,  binder  is  far  more  preferable  and  the  one  to  be 
relied  on  to  prevent  the  formation  of  waves  in  the  pave- 
ment surface. 

Owing  to  the  decreased  viscosity  of  the  asphalt  nec- 
essary to  provide  for  the  proper  mixing  of  close-mixture 
binder,  the  coating  on  the  particles  of  stone  is  compara- 
tively thin.  This  makes  the  mixture  subject  to  cooling 
below  the  critical  temperature,  within  the  time  required 
for  delivery  and  laying.    The  weight  of  the  roller  is 
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more  evenly  distributed  over  the  surface  of  contact  be- 
tween the  binder  and  the  base,  and  the  pressure  on  the 
individual  particles  of  stone  is  insufficient  to  bring  the 
hotter  portion  of  the  more  or  less  hardened  coating  into 
intimate  contact  with  the  base. 

With  new  pavement  the  unfavorable  behavior  of  the 
"close  mixture"  is  less  evident  than  when  an  old  pave- 
ment is  repaired,  due,  no  doubt,  to  the  greater  care  and 
the  more  exacting  supervision. 

The  action  of  an  asphalt  pavement  where  no  binder 
course  is  used  was  brought  very  clearly  to  the  writer's  at- 
tention during  1912,  when  he  was  in  charge  of  certain 
pavement  repairs  in  the  city  of  New  York,  all  of  the  work 
being  subject  to  the  city's  specifications  and  inspection. 

During  the  early  part  of  that  year  an  order  was  issued 
to  the  effect  that  when  repairs  were  required  on  asphalt 
pavements  where  the  thickness  of  the  original  pavement, 
consisting  of  1  in.  of  binder  and  a  2  in.  top  course,  had 
been  reduced  to  iy2  in.  or  less  (that  being  the  newly 
specified  thickness  of  the  top  course),  the  binder  course 
was  to  be  omitted. 

The  writer  managed  to  avoid  almost  entirely  the  form- 
ing of  waves  in  the  pavement,  which  he  felt  certain 
would  be  the  result  of  literal  adherence  to  this  order, 
by  having  the  base  spattered  or  painted  with  a  coating 
of  hot  liquid  asphalt  immediately  before  laying  the  top- 
course  mixture,  this  asphalt  acting  as  a  very  efficient 
"glue."  Repairs  made  under  the  direct  supervision  of  the 
city  authorities  on  the  same  streets  and  subject  to  the 
same  traffic,  without  the  thin  but  effective  layer  of  ad- 
hesive, showed  waves  within  from  two  to  three  days  after 
laying,  and  were  destroyed  by  the  action  of  traffic  within 
two  or  three  weeks. 

While  various  theories  have  been  advanced  from  time 
to  time  to  account  for  the  waves  formed  in  asphalt  pave- 
ments, some  of  them  apparently  based  upon  sound  rea- 
soning, practical  experience  seems  to  show  that  whatever 
may  be  the  particular  action  of  traffic  which  causes 
them,  waves  can  be  avoided  by  providing  a  proper  bond 
between  the  pavement  proper  and  the  base,  and  that 
three-wheel  rollers,  etc.,  are  unnecessary  and  inadvisable 
complications  to  attempt  to  insert  into  the  science  of  con- 
structing and  maintaining  bituminous  pavements. 

An  example  of  the  need  of  special  care  in  the  con- 
struction of  the  binder  course  is  shown  in  some  work 
carried  out  by  the  writer  in  New  York  City  in  1910, 
the  area  involving  about  250  sq.yd.  of  sheet-asphalt 
pavement  located  in  and  around  two  underground-con- 
duit car  tracks  with  a  double  branch-off  and  curves,  both 
being  crossed  constantly  in  the  same  direction  by  exceed- 
ingly heavy  traffic.  Frequent  repairs  had  been  re- 
quired at  this  point  owing  to  the  rolling  effect  of  traffic, 
the  asphalt  being  continually  forced  against  the  rails 
and  ground  off  as  it  reached  the  level  of  the  head. 

The  relaying  of  the  entire  area  was  required  upon  the 
reconstruction  of  the  tracks,  and  the  work  was  carried 
out  during  the  night  and  the  early  morning  to  permit 
laying  of  the  pavement  without  seriously  hindering  traf- 
fic. Under  the  circumstances,  the  supervision  of  the  city 
authorities  was  not  as  definite  and  exacting  as  might 
have  been  the  case  had  the  work  been  done  during  reg- 
ular hours;  and  as  the  sub-base  was  known  to  be  of  a 
sufficiently  dry  and  porous  nature  to  permit  of  the 
proper  setting  of  the  base,  the  asphalt  was  laid  on  the 
"green"  concrete,  which  had  been  in  place  from  3  to  12  hr. 
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This  pavement  remained  in  place  for  over  %y2  years 
under  the  same  traffic  conditions  as  previously,  the  only 
repair  required  being  one  small  patch  where  the  asphalt 
had  been  disturbed  by  a  loose  rail  joint. 

Sad  to  relate,  this  area  was  almost  entirely  removed  in 
connection  with  subway  construction  at  the  end  of  the 


time  mentioned.  A  more  extended  record  of  its  behavior 
would  probably  have  been  of  considerable  value,  although 
the  writer  feels  that  the  performance  up  to  the  time  of 
removal  was  sufficiently  marked  to  warrant  more  con- 
sideration of  a  proper  joining  of  the  pavement  and  the 
base  than  seems  to  be  the  practice  at  present. 


By  Frank  A.  Marston* 


SYNOPSIS— Features  of  the  work  were  the  2y2- 
in.  cement-plaster  and  metal-lath  walls  of  the  Im- 
hoff  tanks  and  sprinkling  filters,  and  the  drainage 
system  of  the  sprinkling  filters.  The  sprinkling 
nozzles  are  also  described. 

Operation  of  the  sewage-treatment  works  for  the  city 
of  Fitchburg,  Mass.,  was  officially  started  on  Oct.  8,  1914, 
and  put  into  full  swing  a  week  later.  The  design  of 
these  works,  consisting  of  Imhoff  settling  tanks,  sludge 
beds  10  ft.  deep,  sprinkling  filters  and  secondary  settling 
tanks,  was  described  in  Engineering  News,  June  5. 
1913,  page  1176.  As  a  number  of  the  details  are  unusual, 
it  may  be  of  interest  to  consider  them  in  view  of  the 
knowledge  gained  during  construction. 

The  thin  partition  walls  in  the  Imhoff  tanks  were  con- 
structed of  iy2-  to  2-in.  cement  plaster  on  rib-metal  rein- 
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Fig.  1.    Expansion  Joint  between  Trough  and 
Walls  of  Imhoff  Tank 

forcing  lath  of  the  type  known  as  rib-trus,  manufactured 
by  the  Berger  Manufacturing  Co.,  Canton,  Ohio.  The 
sheets  of  steel  were  supported  every  10  ft.  by  structural- 
steel  frames,  and  temporary  wooden  supports  were  also 
provided  to  reduce  the  unsupported  span  to  5  ft.  during 
construction.  Even  with  these  additional  supports  con- 
siderable difficulty  was  experienced  in  keeping  the  parti- 
tions in  proper  alignment.  The  cement  mortar,  composed 
of  1  part  cement  and  2  parts  granite  dust,  was  applied  by 
means  of  the  cement-gun.  This  method,  although  produc- 
ing a  dense,  hard  wall,  increased  the  difficulty  in  screed- 
ing  and  troweling  the  surface  to  requisite  smoothness. 
The  upper  edge  was  made  square  by  shooting  the  mortar 
against  a  piece  of  lagging  laid  along  the  top  of  the  steel 

•Assistant  Engineer  with  Metcalf  &  Eddy,  Consulting  En- 
gineers, 14  Beacon  St.,  Boston,  Mass. 


sheets.  The  chief  difficulty  in  manipulating  the  cement- 
gun  was  to  secure  a  uniform  thickness  of  wall  and  uni- 
form width  of  slots  at  the  bottom  of  the  V-shaped  troughs. 
The  cement  mortar,  as  shot  from  the  nozzle,  accumulated 
rapidly  on  the  steel,  both  on  the  ribs  and  flat  surfaces,  so 
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Fig.  2.    Details  of  Retaining  Wall  for  Sprink- 
ling Filter 

that  it  was  difficult  to  obtain  a  wall  having  a  plane  sur- 
face. This  latter  effect  was  produced  by  screeding  and 
troweling.  It  is  a  question  whether  hand-plastered  work 
would  have  been  as  cheap  or  as  durable;  on  the  other 
hand,  it  would  have  been  possible  to  obtain  a  better-fin- 
ished surface.  The  lower  edges  could  probably  have  been 
handled  more  easily  if  a  light  steel  angle  had  been 
fastened  to  the  edge  of  the  steel  sheets  as  a  stiffener. 


Fig.  3.    Applying  Cement  Plaster  to  Wall  of 
Sprinkling  Filter 
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The  special  expansion  joint  and  gas  cutoff  vsed  between 
the  thin  partitions  and  the  end  walls  of  the  Im  oft  tanks, 
shown  in  section  in  Fig.  1,  was  very  successiul.  This 
varies  somewhat  from  the  original  design  described  in  the 
article  previously  mentioned.  This  form  of  joint  was 
designed  to  anchor  the  metal  lath  to  the  end  walls  during 
construction.  A  groove  was  built  in  the  end  walls  along 
the  line  of  the  partition  and  in  the  center  of  this  groove 
wrought-iron  rods  with  flattened  ends  were  embedded  at 
intervals  in  the  concrete.  Short  pieces  of  %x%-in.  steel 
angles  were  fastened  to  the  edges  of  the  rib-trus  plates 
opposite  each  rod,  to  serve  as  lugs  for  anchoring  the  sheet- 
metal  reinforcement.  Tension  was  applied  to  the  sheets 
by  driving  a  taper  pin  or  wedge  into  the  hole  in  the 
flattened  end  of  the  rod,  which  caused  the  washers  and 
pipe  spacers  to  be  wedged  over  against  the  steel  angle  lug 
fastened  to  the  sheets.    After  the  cement  mortar  in  the 


on  each  side  to  prevent  excessive  pressures  on  the  thin 
wall.  The  wall  serves  to  keep  sand  and  gravel  from  being 
washed  into  the  broken  stone,  and  with  the  earth  backing 
acts  as  a  retaining  wall  for  the  stone.  For  the  conditions 
at  Fitchburg,  where  the  filters  were  constructed  largely  in 
excavation,  this  form  of  wall  proved  to  be  more  economi- 
cal than  any  other  form  considered.  A  concrete  curb  12  in. 
wide  and  14  in.  deep  was  cast  on  the  exposed  edge  of  the 
thin  wall  to  add  a  finish  and  make  it  more  durable.  The 
total  cost  of  the  sprinkling-filter  wall,  exclusive  of  earth 
backing,  was  approximately  $3  per  lin.ft,  which  for  a 
height  of  10  to  11  ft.  is  very  low.  The  earth  backing  came 
from  the  filter  excavation  and  cost  practically  nothing  in 
addition,  as  embankment,  to  what  it  would  have  cost  with 
the  remainder  of  the  excavation,  which  had  to  be  placed 
in  spoil  banks  some  distance  away.  The  cement-gun 
proved  very  advantageous  to  the  contractor  in  this  work 
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Fig.  4.    Types  of  Sprinkling-Filter  Floor  System 

(Bids  were  received  on  Types  A  to  C.    Type  C  was  chosen,  but,  for  reasons  stated  in  the  text,  Type  C-2  was  used) 


thin  walls  had  set,  the  pins  were  pulled  out,  leaving  the 
partition  walls  free  to  contract  without  cracking.  In 
nearly  every  instance  these  joints  have  opened  up  and  but 
few  cracks  occurred  in  the  thin  walls  themselves.  The 
thin  walls  are  90  ft.  long,  with  permanent  supports  every 
10  ft. 

The  same  type  of  thin-wall  construction  was  used  for 
the  outside  walls  in  the  sprinkling  filters  (see  Figs.  2  and 
3),  and  the  results  are  very  satisfactory.  It  was  specified 
that  the  surface  of  the  wall  should  be  left  rough  and  no 
trowel  finish  applied.  This  was  done  with  the  idea  that 
sewage  running  down  over  the  rough  face  of  the  wall 
would  be  purified  to  a  greater  extent  than  if  the  wall  sur- 
face was  smooth.  The  earth  backfilling  on  one  side  and 
the  broken-stone  filtering  material  on  the  other  were 
placed  at  about  the  same  time,  and  were  carried  up  evenly 


on  account  of  the  extent  of  the  plane  surface  to  be  plas- 
tered. 

When  bids  were  received  for  the  construction  of  the 
sewage-treatment  works  four  types  of  sprinkling-filter 
floor  system  were  submitted  to  the  contractors.  These  are 
illustrated  in  Fig.  4.  The  prices  per  square  yard  complete 
quoted  by  the  E.  H.  Newell  Co.  and  N.  S.  Brock,  to  whom 
the  contract  was  awarded,  were  as  follows :  Type  A,  $2.90 ; 
Type  B,  $3.20;  Type  C,  $2.60;  Type  D,  $3.20. 

Type  C  was  selected  as  being  the  cheapest  and  at  the 
same  time  one  of  the  most  desirable.  Before  constructing 
the  floor  the  contractors  encountered  a  serious  difficulty 
on  account  of  the  failure  of  a  clay-goods  concern  to  fur- 
nish the  vitrified  clay  blocks  required  at  the  original  price 
quoted,  and  accordingly  a  new  design  was  brought  out, 
which  was  substituted  for  Type  C.   This  design  (Fig.  4), 
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Type  C-2,  is  similar  to  one  of  the  alternate  designs  made 
by  Metealf  &  Eddy  for  Gloversville,  N.  Y.  The  small 
cement  blocks,  17  in.  long  by  iy8  in.  thick  and  about  3% 
in.  high,  were  constructed  of  cement  mortar  composed  of 
1  part  cement  and  2  parts  granite  dust,  mixed  to  the 
consistency  of  thick  cream  and  poured  by  hand  in  gang 
molds  and  then  stored  in  tanks  under  water  for  about 
24  days.  The  blocks  were  set  in  place  (Figs.  4  and  5) 
in  a  thin  bed  of  mortar.  With  this  type  of  floor  system 
43%  of  the  floor  surface  is  drainage  area.  The  flat  floor 
offers  a  good  surface  for  construction  purposes,  and  the 
flow  is  confined  in  good  channels,  which  can  be  readily 
flushed  and  cleaned. 

The  filter  excavation  was  largely  in  coarse  sand  and 
gravel  containing  many  small  cobbles  2  to  3  in.  in  diam- 
eter. A  layer  of  these  was  placed  on  top  of  the  small  con- 
crete floor-beams  to  act  as  a  guard  against  "splinters"  of 
stone  dropping  down  between  the  beams  or  into  the  floor 
channels.  The  same  difficulty,  although  to  a  much  less 
extent,  was  experienced  with  the  remainder  of  the  stone, 
which  was  trap  rock  brought  in  on  cars.  Especially  in 
damp  weather,  fine  dust  adhered  to  the  stone  in  spite  of 
careful  screening. 

The  broken  stone  for  the  filters  was  intended  to  be  of 
such  size  as  to  be  retained  on  a  1-in.  ring  and  pass  through 
a  2-in.  ring.  Some  difficulty  was  experienced  in  keeping 
the  size  of  stone  within  these  limits.  Apparently  a  sieve 
having  1-in.  holes  and  operated  carefully  will  retain  some 
pieces  of  stone  as  small  as  y2  in.  in  maximum  dimen- 
sion, and  similarly  a  sieve  having  2-in.  holes  will  not 
pass  all  of  the  stone  having  a  maximum  dimension 
less  than  2  in.  It  would  appear  desirable  to  use  screens 
having  holes  slightly  larger  than  the  ring  sizes  specified. 
About  half  of  the  stone  used  was  a  local  granite  obtained 
from  Rollstone  Hill. 

Four  4-ton  gasoline  auto  trucks  were  used  to  haul 
the  stone  a  distance  of  about  three  miles  from  the  quarry 
to  the  work.  Although  the  roads  were  fairly  good,  the 
stone  was  shaken  up  considerably,  resulting  in  grinding 


pipe  jointed  with  lead  joints,  were  laid  just  below  the 
surface  of  the  stone,  in  order  that  the  nozzles  might  be 
screwed  directly  into  tapped  holes  in  the  mains  and 
thereby  obviate  the  necessity  of  using  riser  pipes.  A  spe- 
cial drilling  machine  was  used  for  drilling  and  tapping 
these  holes.  The  machine  was  fastened  to  the  pipe  by  a 
chain  passing  around  the  pipe.  The  spindle  carrying  the 
drill  and  tap  was  set  plumb  by  means  of  a  machinist's 
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Fig.  5.    Constructing  Flooe  System  and  Placing 
Cobbles,  Sprinkling-Filter  Floor  System 

and  breaking,  and  it  was  found  necessary  to  screen  the 
stone  again  at  the  filter  site  to  remove  fine  material  thus 
produced  as  well  as  that  escaping  from  the  main  screening 
plant.  It  is  believed  that  better  results  would  have  been 
obtained  if  the  stone  had  been  both  screened  and  thor- 
oughly washed. 

The  distribution  mains  in  the  sprinkling  filters,  com- 
prising 17  lines  of  16-  and  12-in.  cast-iron  bell-and-spigot 
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Fig.  6.    Details  of  Sprinkling-Filter  Nozzle 

level  held  against  the  vertical  guide  on  which  the  spindle 
moved,  and  metal  shims  were  used  to  adjust  the  machine 
to  the  required  position. 

The  sprinkling  filter  nozzles  used  are  a  modified  form 
of  the  nozzle  developed  at  the  Worcester  sewage-treatment 
works.  The  general  details  of  this  nozzle  are  shown  in 
Fig.  6.  The  patent  rights  in  the  nozzle  are  controlled  by 
Matthew  Gault,  Superintendent  of  Sewers,  Worcester, 
Mass. 

The  sewage-treatment  works  have  been  constructed 
under  the  supervision  of  David  A.  Hartwell,  Chief  Engi- 
neer, and  Harrison  P.  Eddy,  Consulting  Engineer.  The 
contractors  were  the  E.  H.  Newell  Co.  and  N.  S.  Brock. 
The  Eesident  Engineer  was  Ernest  E.  Lothrop,  to  whom 
the  writer  is  indebted  for  suggestions  and  photographs. 

$ 

Plhiilmclelplhilsi  Street  Cleai^flia^ 

Philadelphia  is  one  of  the  few  large  American  cities 
where  practically  all  the  street-cleaning  work  is  done  by 
contract.  To  get  this  done  efficiently  by  short-term  agree- 
ments has  required  much  study  and  many  experiments 
on  the  part  of  William  H.  Connell,  Chief  of  the  Bureau 
of  Highways;  and  the  results  are  incorporated  in  the 
specifications  for  the  current  year,  which  contain  many 
points  worth  noting.  Abstracts  of  some  of  the  more 
interesting  clauses  and  those  of  value  to  city  officials 
facing  the  same  problem  follow. 

The  contractor  is  not  allowed  to  sublet  his  contract. 
He  assumes  responsibility  for  the  use  of  patented  materials 
or  processes.  He  is  liable  for  all  damage  done  by  his 
employees'  acts.  He  is  bound  to  observe  all  the  city 
and  state  public  health  laws.  City  officials  cannot  be 
interested  in  the  contracts. 
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Use  of  City  Water 
Water  from  the  city  low-pressure  fire  hydrants  which 
have  been  specially  marked  for  street-cleaning  work, 
and  generally  are  not  less  than  one  to  a  block,  are  used 
without  charge  only  on  permit  issued  by  the  Bureau 
of  Water,  and  only  for  the  purpose  of  executing  the  work 
designated  in  the  specifications,  the  contractor  being 
liable  for  any  damage  done  to  the  hydrants  by  his 
employees.  Failure  to  use  a  standard  key  in  operating 
the  hydrants,  the  use  of  leaking  hose  or  hydrant  connec- 
tions, wasting  the  water,  using  unmarked  hydrants,  or 
other  abuse  of  the  privilege  may  result  in  the  revocation 
of  the  permit.  The  city  may  revoke  the  permit  when 
circumstances  call  for  restriction  in  the  use  of  water. 

Annual  Inspection 
The  specifications  require  that  an  annual  inspection  in 
the  form  of  a  parade  shall  be  held  during  the  year  at 
a  time  designated  by  the  Chief  of  the  Bureau  of  High- 
ways. The  contractor  is  required  to  have  his  entire 
equipment  and  employees  present,  and  any  equipment 
or  men  absent  from  the  inspection,  or  equipment  or  men 
present  who  do  not  conform  to  the  requirements  of  the 
specifications,  are  subject  to  the  deductions  enumerated 
in  the  specifications.  On  the  day  of  the  inspection  the 
men  and  equipment  are  relieved  of  their  duties  only  for 
the  time  absolutely  necessary,  and  on  the  completion  of 
the  inspection  must  continue  their  work  for  the  full 
remainder  of  the  day. 

Reports  by  Contractor 

The  contractor  makes  daily  reports  to  the  Chief  of  the 
Bureau  on  approved  forms,  which  indicate  the  number 
of  men,  machines  and  vehicles  employed,  the  number  of 
loads  of  dirt  removed,  the  net  weights  of  each,  the  number 
of  sewer  inlets  cleaned  each  day  and  such  other  informa- 
tion as  may  be  requested.  The  contractor  also  furnishes, 
in  writing,  such  information  in  reference  to  the  conduct 
of  the  work  under  his  contract  as  may  be  required  from 
time  to  time  by  the  Chief  of  the  Bureau  of  Highways. 
If  such  information  is  not  supplied  within  two  weeks 
from  date  of  request  for  the  same,  the  city  may  retain 
such  payment  as  may  be  due  the  contractor  until  he  has 
supplied  the  information  requested. 

The  contract  may  be  annulled  at  any  time  for  failure 
to  commence  work  when  specified  or  to  prosecute  work  to 
the  satisfaction  of  the  city  officials.  Failure  to  comply 
with  any  part  of  the  specifications  is  cause  for  the  city, 
after  giving  24-hr.  notice  to  the  contractor,  to  employ 
sufficient  force  to  have  the  work  properly  done  and  to 
pay  for  the  same  out  of  the  fund  deposited  by  the 
contractor  as  security.    Payments  are  made  monthly. 

Qualifications  of  Employees 
All  employees  must  be  thoroughly  able-bodied  and 
capable,  both  physically  and  mentally,  of  performing 
their  duties  to  the  satisfaction  of  the  Chief  of  the  Bu- 
reau of  Highways.  Any  employee  showing  evidence  of 
physical  or  mental  incapacity  is  to  be  discharged  upon 
the  demand  of  the  Chief  of  the  Bureau,  and  is  not  to  be 
re-employed  except  with  the  written  consent  of  the  Chief 
of  the  Bureau.  All  employees  must  be  able  to  speak 
English  satisfactorily.  None  but  citizens  of  the  United 
States  are  employed. 

Any  employee  who  neglects  his  duties,  or  uses  improper 
language,  or  is  under  the  influence  of  liquor  while  on 


duty,  or  accepts  or  demands  pay  from  citizens  for  service 
rendered,  or  falsifies  any  report  he  may  be  called  upon 
to  make,  is,  upon  demand  of  the  Chief  of  the  Bureau  of 
Highways,  to  be  at  once  discharged. 

Each  inspector,  superintendent  or  foreman  is  required 
to  wear  while  on  duty  a  dark-gray  uniform.  All  other 
employees  must  be  provided  at  all  times  with  uniforms 
approved  by  the  Bureau  of  Highways.  Uniforms  arc 
to  be  kept  clean  and  must  not  be  worn  longer  than  one 
week  without  washing.  Each  employee  must  also  wear 
at  all  times  a  badge  on  his  hat  or  cap  having  thereon 
"D.  P.  W."  in  large  letters  and  "Bureau  of  Highways" 
in  small  letters,  also  the  number  of  the  street-clean- 
ing district,  preceded  by  "Dist.,"  and  a  serial  number. 
Each  employee  must  also  be  provided  with  a  suit  of 
oilskin  and  other  necessary  articles  to  protect  him  while 
working  during  inclement  weather. 

Equipment 

All  sprinklers,  cleaning  machines,  carts,  wagons  and 
other  vehicles  used  in  the  prosecution  of  the  work  under 
the  specifications  must  be  painted  in  colors  designated  by 
the  Chief  of  the  Bureau  of  Highways,  and  all  repainting 
during  .the  life  of  the  contract  must  be  done  in  the  same 
colors.  All  equipment  is  to  be  painted  at  least  twice 
during  the  year  with  standard  paints,  specifications  for 
which  are  on  file  in  the  office  of  the  Bureau  of  Highways, 
and  must  be  painted  more  frequently  if  these  two  paint- 
ings do  not  preserve  the  permanency  of  the  distinguishing 
colors.  The  equipment  must  at  all  times  be  maintained 
in  a  cleanly  condition,  and  the  contractor  is  required  to 
install  adequate  cleaning  facilities  within  his  stable  or 
yard.    Cleaning  equipment  in  streets  is  not  permitted. 

Each  kind  of  equipment  is  defined  and  described  in 
detail,  including  squeegees,  flushers,  machine  brooms, 
sprinklers,  hand  machine  brooms  and  hand  brooms.  The 
contractor  is  required  to  keep  all  his  equipment  in  repair 
and  adjustment,  subject  to  city  inspection. 

Classification  of  Street  Cleaning 
The  city  is  divided  into  eight  districts,  and  the  kind 
and  amount  of  street  cleaning  to  be  done  in  each  are 
defined.  A  table  is  included  in  the  contract  giving  the 
areas  in  each  district  to  be  cleaned  every  day,  every  two 
days,  every  three  days  and  once  a  week.  The  day  working 
hours  are  7  a.m.  to  12  m.  and  1  p.m.  to  6  p.m.,  and 
the  night  hours,  7 :  30  p.m.  to  6  a.m.  The  work  includes 
cleaning  sidewalks  of  all  waste  paper  and  other  refuse 
and  in  winter  snow  removal  from  the  streets. 

Liquidated  Damages 
The  amounts  of  liquidated  damages  for  each  kind  of 
neglect,  or  failure  to  comply  with  the  specifications,  are 
parts  of  the  contract.  There  are  38  of  these  sums  specified 
for  various  infringements  of  the  contract  specifications, 
and  these  vary  from  $25  a  day  for  neglect  to  make  daily 
reports  to  50c.  a  day  for  failure  of  employees  to  wear 
badges  and  the  prescribed  uniform  in  a  cleanly  condition. 
For  instance,  failure  to  provide  machine  brooms  with  dust 
guards  entails  a  loss  to  the  contractor  of  $1  a  day  for 
each  machine  so  operated.  For  cleaning  streets  without 
sprinkling  (unless  so  authorized)  $1  per  square  or 
part  of  square  so  cleaned  is  charged  against  the  con- 
tractor. For  not  properly  loading  street  dirt  into  wagons 
or  carts  or  spilling  the  dirt  50c.  is  charged  for  each  offense. 
These  are  random  illustrations. 
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SYNOPSIS — Immense  areas  of  dry  land  are  being 
brought,  under  irrigation  by  the  Russian  Govern- 
ment. Of  tiro  projects  to  be  described,  that  on  the 
Golodnaya  Steppe,  in  Turkestan,  reclaims  for  the 
present  some  125,000  acres,  while  the  one  on  the 
Mugan  Steppe,  which  borders  the  Caspian  Sea, 
reclaims  Jf65,000  acres.  The  Golodnaya  Project, 
here  described,  is  a  relatively  simple  one,  consist- 
ing of  head-gates,  32.6  miles  of  main  canals,  110 
miles  of  distributary  and  main-drainage  canals  and 
780  miles  of  laterals  and  secondary-drainage 
canals.  The  Mugan  Steppe  Project,  which  will  be 
described  in  a  later  issue,  is  more  complex,  com- 
prising four  independent  canal  systems. 

Within  the  limits  of  the  Russian  Empire,  stretching 
from  the  17th  to  the  191st  meridian  and  from  the  35th 
to  the  78th  parallel,  there  is  a  great  variety  of  climates. 
Speaking  broadly,  the  average  yearly  rainfall  varies  be- 
tween 16  and  28  in.,  with  the  exception  of  the  western 
provinces  of  European  Russia,  where  the  rainfall  rises 
above,  and  Caucasia  and  Turkestan,  where  it  drops  below 
that  figure. 

The  greater  part  of  southwestern  European  Russia 
belongs  to  the  zone  where  agriculture  is  partly  dependent 
upon  irrigation.  Turkestan  and  the  eastern  part  of  Trans- 
caucasia are  representatives  of  arid  lands  in  the  true 
sense  of  the  word  and  require  complete  irrigation  for  ex- 
istence. 

It  is  very  probable  that  in  old  times  a  certain  portion 
of  now  desert  lands  in  Turkestan  and  Caucasia  were 
irrigated,  but  there  are  no  means  of  judging  of  their 
magnitude.  The  most  prosperous  provinces  of  Turke- 
stan, like  Samarkand,  Tashkent  and  Fergana,  have  been 
irrigated  from  time  immemorial  and  are  still  supplied 
with  water  by  primitive  native  canals.  The  water-sup- 
ply for  irrigation  in  Turkestan  is  mostly  derived  from 
small  mountain  rivers  at  their  emergence  upon  the  plains. 
Although  the  small  rivers  are  almost  used  up,  the  large 
ones  are  scarcely  touched. 

It  is  certain  that  there  is  more  land  in  Turkestan 
than  can  be  supplied  with  water.  The  six  great  rivers 
of  Turkestan  and  Transcaucasia — Illi,  Choo,  Sir-Daria, 
Amu-Daria,  Arrax  and  Kura — have  a  total  annual  runoff 
of  about  93,000,000  acre-ft,  which  can  all  be  used  for  ir- 
rigation. Altogether  the  water-supply  of  Turkestan  is 
sufficient  for  many  millions  of  acres. 

With  the  exception  of  native  works,  the  art  of  irri- 
gation is  quite  new  in  Russia  and  almost  entirely  con- 
fined to  government  enterprises.  It  might  be  safely  said 
that  there  is  not  a  single  private  enterprise  of  importance. 
The  first  large  irrigation  project  in  Russia  was  the  irri- 
gation of  the  Imperial  Domains  on  the  Murgab  River, 
described  in  Engineering  News,  of  Apr.  4,  1912. 

The  two  irrigation  projects  here  described  are,  so  to 
say,  pioneer  projects  and  do  in  no  way  represent  the 

"Chief  Engineer,  Northern  Semiretchensk  Irrigation  Pro- 
ject, Verny,  Turkestan,  Russia. 


standard  work  of  the  Russian  Reclamation  Service.  They 
were  begun  with  small  means,  and  could  be  seriously  at- 
tended to  only  in  the  last  two  or  three  years.  The  sys- 
tematic work  of  the  Reclamation  Service  was  begun  only 
a  few  years  ago,  but  it  has  already  developed  to  great  pro- 
portions, promising  to  give  excellent  results.  At  the  head 
of  the  Reclamation  Service  are  Prince  V.  Masalsky  and 
S.  P.  Maximoff,  M.  Am.  Soc.  C.  E. 

What  is  known  as  the  Golodnaya  Steppe  occupies  the 
country  inclosed  between  the  Sir-Daria  River,  the  Turke- 
stan Mountain  range  and  the  Kizil  Kum  Desert.  It  is 
situated  between  the  40th  and  41st  parallels  and  has  an 
average  altitude  of  927  ft.  above  sea  level.  The  total 
area  of  this  country  is  about  1,900,000  acres,  but  not  all 
of  it  can  be  irrigated.  With  the  completion  of  the  north- 
eastern Golodnaya  Steppe  irrigation  project,  about  218,- 
700  acres  will  be  reclaimed.  Surveys  and  designs  for 
the  other  portions  of  the  steppe  are  under  way,  and  in 
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Fig.  1.    Map  of  Golodnaya  Steppe  Irrigation 
Project,  Russia 

the  near  future  a  great  portion  of  the  former  arid  waste 
will  be  brought  under  irrigation.  The  situation  of  the 
Golodnaya  Steppe  between  the  rich  provinces  of  Tash- 
kent, Samarkand  and  Fergana,  with  which  it  is  tied  by 
railroad  lines,  together  with  rich  soil  and  favorable  cli- 
matic conditions,  guarantees  the  success  of  the  enter- 
prise. 

The  climate  of  the  Golodnaya  Steppe  is  continental 
and  is  characterized  by  extremes.  The  summers  are  long 
and  hot;  the  winters  are  sometimes  very  cold.  The  tem- 
perature reaches  as  high  as  108°  F.  in  the  shade  and  as 
low  as  — 20°  F.  The  maximum  mean  monthly  temper- 
ature for  a  period  of  seven  years  was  83°  F.,  while  the 
minimum  was  19.2°  F.  Low  temperatures  last  but  a 
short  time.  The  summer  heat,  on  the  contrary,  extends 
over  a  long  period  of  the  year.  An  average  for  seven 
years  shows  that  the  number  of  days  without  frost  in 
the  Golodnaya  Steppe  is  209. 

The  precipitation  is  comparatively  small,  and  the 
greatest  portion  of  it  occurs  in  the  winter.  The  average 
rainfall  for  five  years  was  12.3  in.,  but  for  a  longer  per- 
iod of  observation  it  would  probably  be  less.     Of  this 
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amount  only  0.55  in.  fell  during  June,  July,  August 
and  September. 

The  low  rainfall,  the  great  dryness  of  the  air  and  the 
fact  that  the  dry  period  of  the  year  coincides  with  high 
temperatures  make  irrigation  a  necessity.  For  only  a 
short  time  during  the  early  spring  the  steppe  is  covered 
with  luxuriant  vegetation,  but  in  May  the  sun  and  the 
lack  of  moisture  turn  it  into  a  desert-like  area,  fully 
justifying  its  name,  the  Steppe  of  Hunger. 

The  water-supply  for  the  Golodnaya  Steppe  is  di- 
verted from  the  Sir-Daria  River,  the  only  stream  which 
can  insure  a  supply  to  a  large  area.  Sir-Daria  rises  in 
the  mountains  of  the  Central  Tian-shan,  where  its  two 
branches  are  known  as  Narin  and  Kara-Daria.  Both  are 
torrential  in  character  in  their  upper  courses.  After 
leaving  the  mountains,  each  river  runs  through  the  prov- 
ince of  Fergana,  where  a  great  portion  of  the  Kara-Daria 
is  used  for  irrigation  by  the  native  works.  The  Sir-Daria, 
made  up  by  the  junction  of  the  Narin  and  the  Kara-Daria, 


The  maximum  discharge  occurs  in  May  and  June  and 
the  minimum  in  January.  During  the  period  1903-1910 
a  maximum  of  109,000  sec.-ft.  has  been  observed,  while 
during  the  same  time  the  minimum  was  6860  sec.-ft. 

Histoky— The  art  of  irrigation  has  been  practiced  in 
Turkestan  from  very  early  times.  Large  areas  that  arc 
now  abandoned  and  desert-like  have  been  reclaimed  in 
the  past.  Still,  the  Golodnaya  Steppe  does  not  seem 
to  have  been  irrigated  to  a  large  extent,  although,  judg- 
ing by  existing  legends,  attempts  to  that  end  were  not 
lacking.  The  fact  that  the  river  lies  some  50  ft.  below 
the  floor  of  the  Golodnaya  Steppe  made  it  difficult  for 
native  engineers  to  bring  the  water  to  the  steppe,  and 
all  attempts  resulted  in  a  few  small  canals,  their  remains 
still  being  traced  in  the  steppe.  Only  the  lowland  along 
the  river  and  the  area  near  the  mouth  of  canons  of  the 
small  mountain  rivers  were  irrigated  to  some  extent. 

With  the  Russian  occupation  of  the  country  the  idea 
of  reclaiming  the  Golodnaya  Steppe  by  the  water  of  the 
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Fig.  2.    View  of  Head-Gates  of  Golodnaya  Irrigation  Project 

(The  structure  was  officially  opened  on  Oct.  5,  1913,  in  the  presence  of  many  state  officials) 


flows  for  some  distance  through  Fergana,  and  after  pass- 
ing the  mountain  Mogol  Tau,  enters  the  great  central 
Asiatic  plain,  through  which  it  runs  for  about  810  miles 
to  the  Aral  Sea.  The  total  length  of  the  river  is  about 
1430  miles. 

The  Sir-Daria  owes  its  waters  to  the  melting  of  snow  in 
the  high  mountains.  Its  high-water  period  occurs  in 
summer,  when  mostly  needed  for  irrigation. 

The  discharge  of  the  river  has  been  regularly  ob- 
served since  1903.  In  the  following  table  are  given 
mean  annual  discharges  of  the  Sir-Daria  for  a  period  of 
eight  years,  according  to  the  reports  of  the  Turkestan 
hydrometric  service : 

ANNUAL  DISCHARGES  OP  SIR-DARIA  RIVER  PROM  1903 
TO  1910 

(Gaged  at  the  head  of  the  main  canal) 
Ypar  Discharge,  Discharge, 

*ear  Sec.-Ft.        Year  Sec.-Ft. 

loSJ   27.000  1907   

lilt    22,400      1908    33  5oo 

lino   22,500       1909    22  400 

1906    17,100      1910    23  000 


Sir-Daria  was  renewed.  During  the  last  40  years  several 
attempts  have  been  made,  but  owing  to  various  un- 
fortunate circumstances,  most  of  them  proved  failures. 
Only  the  Canal  Emperor  Nicholas  I  was  successfully  com- 
pleted.  It  irrigates  an  area  of  about  32,400  acres. 

The  first  steps  toward  irrigating  large  areas  of  the 
Golodnaya  Steppe  by  the  government  date  back  to  1895, 
when  the  first  well-organized  parties  were  sent  there. 
The  actual  work  of  construction  of  the  Northeastern 
Golodnaya  Steppe  project  began  in  1901,  and  was  prose- 
cuted slowly  on  account  of  lack  of  funds  until  1911,  when 
the  first  large  appropriation  was  made  and  the  work 
vigorously  resumed.  By  the  end  of  1913  most  of  the 
work  was  completed.  The  area  thus  brought  under  cul- 
tivation is  121,500  acres,  not  counting  32,400  acres,  dom- 
inated by  the  Canal  Nicholas  I,  which  is  to  be  incor- 
porated into  this  system. 

General  Features  of  the  Project — Generally 
speaking,  the  project  (see  map,  Fig.  1)  comprises  head- 
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gates,  a  main  canal  23.6  miles  long,  distributaries  and 
main  drainage  canals  110  miles  long,  laterals  and  sec- 
ondary drainage  channels  about  870  miles  long,  regu- 
lators, outlets,  bridges,  etc. — altogether  510  structures. 

During  the  construction  about  17,500,000  cu.yd.of  earth 
had  to  be  moved,  of  which  46%  was  from  the  main  canal. 
The  total  area  covered  by  the  canal  is  about  218,700  acres, 
but  only  some  125,000  acres  is  supposed  to  be  actually 
irrigated  at  one  time.  The  cost  of  the  works  is  esti- 
mated to  be  $3,660,000,  or  a  unit  cost  of  $29.28  per  acre 
of  irrigated  land. 

Head- Works — No  dam  is  provided,  and  in  order  to  as- 
sure the  full  supply  to  the  canal  during  the  lowest  water 
stand  in  the  river,  even  when  other  irrigation  projects 
along  the  upper  course  of  the  Sir-Daria  are  realized,  the 
sill  of  the  intake  gates  is  placed  at  about  the  bottom  eleva- 
tion of  the  river.  This  has  resulted  in  a  maximum  head 
against  the  gates  of  about  21.7  ft. 

The  head-gates  (Fig.  2)  are  similar  to  those  used  on 
irrigation  canals  in  India.  They  consist  of  15  open- 
ings, 6.3x10.50  ft.,  separated  by  masonry  piers  28.70  ft. 
high  and  3.50  ft.  thick.   The  piers  rest  upon  a  heavy  con- 


area,  mostly  in  cut,  also  in  combined  cut-and-fill  section. 
Toward  the  end  the  canal  extends  through  several  deep 
cuts,  of  which  the  deepest  is  about  53  ft. 

The  dimensions  of  the  main  canal  have  been  designed 
according  to  the  material  in  which  the  canal  is  located. 
The  bottom  width  varies  from  56.70  to  98  ft.  The  depth 
ranges  from  5.25  to  9.45  ft.  The  adopted .  grade  is 
rather  higher  than  is  commonly  used  for  canals  of  this 
size,  varying  from  0.0001  to  0.0007.  The  discharging 
capacity  of  the  canal  is  said  to  be  not  less  than  1715  sec- 
ft.  Where  the  canal  is  made  in  cut  it  is  given  side  slopes 
of  iy2 :  1  and  in  deep  cuts  above  the  water  surface  ^ :  1. 
Embankments  are  made  with  side  slopes  of  2 :  1  and  have 
a  top  width  of  21  ft. 

The  total  earthwork,  in  amount  of  8,130,000  cu.yd., 
cost  $1,215,000.  About  266,000  cu.yd.  of  excavation  in 
gravel  and  conglomerate  at  the  head  of  the  canal  has 
been  done  with  a  steam  shovel.  For  the  remaining  part 
hand  labor  has  been  used  exclusively. 

The  Distributary  System — At  the  23d  mile  the 
main  canal  is  divided  into  two  branches,  which  are  prac- 
tically two  main  canals.    The  Right  Branch  was  com- 


Ejmg.News 


EHG.NEWS 


Figs.  3  and  4.    Views  on  Golodnaya  Steppe  Irrigation  Project,  Russia 

(Fig.  3  (left) — The  Liibeck  excavator.    Pig.  4  (right) — A  regulator  at  the  head  of  a  distributing  canal) 


crete  foundation  8.75  ft.  thick,  which  is  faced  by  granite 
blocks  1.05  to  1.75  ft.  thick.  The  entrance  to  the  canal 
is  regulated  by  steel  gates  raised  by  a  traveling  winch 
from  the  working  platform.  A  row  of  stop  logs,  placed 
in  the  front  of  the  gates,  is  provided  to  prevent  the  debris, 
carried  on  the  bottom  of  the  river,  from  entering  the 
canal,  and  to  help  in  obtaining  relatively  clear  water 
from  the  surface.  To  reduce  the  effect  of  the  falling 
water  upon  the  floor,  provision  is  made  for  another  row 
of  stop  logs  in  the  rear  part  of  the  piers,  by  means  of 
which  a  kind  of  water  cushion  is  created.  For  a  distance 
of  2450  ft.  below  the  head-gates  the  bottom  and  the  slopes 
of  the  canal  are  protected  by  rubble  masonry,  concrete 
and  riprap.   The  cost  of  the  structure  was  $288,000. 

The  Main  Canal — The  floor  of  the  Golodnaya  Steppe 
below  the  head-gates  is  about  56  ft.  higher  than  the  alluv- 
ial lowland  along  the  river.  The  length  of  the  main 
canal  from  the  head-gates  to  the  point  where  it  emerges 
upon  the  steppe  and  is  divided  into  two  main  distribu- 
taries is  about  23  miles. 

The  first  part  of  the  canal  is  made  in  conglomerate  and 
gravel,  after  which  the  canal  runs  through  the  lowland 


pleted  early  last  year  (May  16,  1914),  while  the  other 
branch  is  only  partly  completed  with  a  view  to  fu- 
ture extensions.  The  topography  of  the  country  allowed 
of  so  locating  the  canals  as  to  enable  them  to  supply  the 
water  to  laterals  on  either  side. 

The  Right  Branch  is  designed  to  have  a  capacity  of 
600  sec.-ft.;  the  Left  Branch,  of  1294  sec.-ft.  The  Right 
Branch  has  a  length  of  29.3  miles,  besides  two  main  lat- 
erals, while  the  Left  Branch  is  33.3  miles  long.  The 
cross-section  of  both  branches  is  so  designed  that  the 
water  is  mostly  above  the  surface  of  the  surrounding- 
country.  Of  3,660,000  cu.yd.  moved  from  the  canal 
cross-section  and  borrow-pits,  about  2,950,000  cu.yd.  were 
used  in  embankments.  The  top  width  of  the  embank- 
ments is  from  10.50  to  17.50  ft.  and  the  side  slopes  are 
2:1.   The  grades  vary  from  0.0001  to  0.0005. 

The  water  surface  in  the  canal  being  well  above  the 
ground  surface,  special  care  was  exercised  to  obtain  tight 
embankments  by  thorough  wetting  and  tamping.  A 
special  feature  of  building  embankments  on  several  canal 
sections  was  to  provide,  by  means  of  low  embankments, 
basins  of  the  required  width  and  to  dump  earth  into 
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them  and  allow  it  to  settle  under  water,  after  which  the 
water  was  drained  off.  The  embankments  obtained  in 
this  way  are  said  to  be  more  satisfactory  than  those  made 
by  common  methods  of  wetting  and  tamping. 

So  far  the  lateral  system  is  built  to  deliver  water 
to  units  of  370  acres,  but  as  the  land  is  to  be  sold  in 
units  of  8  to  10  dessetins,  or  about  21.60  to  27  acres,  it 
is  very  probable  that  the  government  is  going  to  construct 
the  lateral  system  to  suit  this  subdivision,  leaving  only 
the  farmers'  ditches  to  private  initiative. 

The  lateral  outlets  are  of  concrete  or  reinforced  con- 
crete, controlled  by  steel  gates.  With  the  completion  of 
the  system  there  will  be  about  292  miles  of  laterals  and 
510  outlets. 

During  the  construction  of  the  distributary  system 
both  hand  and  machine  work  were  used.  Three  excava- 
tors of  the  type  shown  by  the  view,  Fig.  3,  were  installed, 
and  gave  fairly  good  results. 

Drainage  System— The  small  slope  of  the  country, 
the  proximity  of  ground  water,  the  presence  of  alkali  and 
the  possibility  of  increasing  it  with  the  use  of  irrigation, 
but  especially  the  aim  to  improve  the  alkali  soil  by  thor- 
ough drainage,  have  imposed  the  necessity  of  designing 
and  building  a  complete  drainage  system  at  the  same 
time  as  the  irrigation  system. 

The  main  drainage  channel  is  excavated  in  the  valley 
between  the  Eight  and  Left  Branches.  It  is  35.8  miles 
long  and  has  a  discharge  of  515  sec.-ft.  With  a  small 
exception  the  entire  irrigated  area  drains  into  it.  The 
total  length  of  drainage  canals  and  ditches  amounts  to 
about  537  miles.  The  object  of  the  drainage  system  is 
not  only  to  take  care  of  the  surplus  water  in  the  soil, 
but  also  of  one  part  of  the  surface  water,  which  is  going 
to  be  wasted  through  the  main  collector  into  the  river. 

Steuctubbs— With  the  exception  of  the  head-gates, 
there  are  no  structures  of  special  interest.  (See  Pig.  2 
for  head-gates  and  Fig.  4  for  a  minor  head-gate  or  regu- 
lator at  the  head  of  a  small  canal.)  For  building  mater- 
ial, concrete  and  reinforced  concrete  were  used  for  per- 
manent bridges,  regulators  and  outlets.  Concrete  and 
rubble  masonry  were  used  in  substructures  of  steel  bridges 
under  railroad  tracks ;  common  and  adobe  brick  for  build- 
ings, and  wood  for  temporary  bridges. 

Future  Extensions— By  the  project  just  completed, 
only  the  northeastern  part  of  the  Golodnaya  Steppe  is  ir- 
rigated; but  simultaneously  with  the  construction  other 
large  areas  of  the  steppe  have  been  surveyed,  and  at  the 
time  of  writing  the  designs  are  being  prepared.  In  the 
near  future  there  will  be  about  1,323,000  acres  of  irri- 
gated land  in  this  part  of  Turkestan.  Of  the  total 
acreage  it  is  estimated  that  594,000  acres  are  in  the  north- 
ern part  of  Golodnaya  Steppe ;  648,000  acres  in  its  south- 
ern part,  and  about  81,000  acres  are  situated  on  the  right 
bank  of  the  Sir-Daria,  which  is  also  called  the  Dalverzin 
Steppe. 

For  ibis  great  undertaking  some  change  must  be  made 
m  the  adopted  type  of  the  head-works,  which  are  not  de- 
signed to  meet  the  requirements  of  a  large  project.  Very 
probably  a  dam  will  be  built  across  the  river  at  or  above 
the  present  head-gates.  By  means  of  the  dam,  water  can 
be  taken  direct  to  the  floor  of  the  Golodnaya  Steppe.  The 
drop  thus  created  in  the  canal  can  be  utilized  for  gen- 
erating power,  which  again  can  be  used  for  pumping. 

The  construction  of  the  project  has  been  made  under 
the  chief  engineer,  F.  Tolmacheff,  and  the  assistant  chief 


engineer,  A.  Kursish,  to  whom  the  author  is  indebted 
for  many  data.    The  contractor  was  S.  N.  Chaeff. 
[The  Mugan  Steppe  Project  will  be  described  later.] 

B^flM°Up  Csmp  WU®<slm  Declared 

Steel-railway-car  wheels  built  up  with  a  cast  hub, 
rolled  tire  and  thin  cheek  plates  have  been  declared  of 
insufficient  strength  for  present  requirements.  This 
statement  is  made  by  H.  W.  Belknap,  Chief  of  the  Divi- 
sion of  Safety,  and  J.  E.  Howard,  Engineer-Physicist, 
Interstate  Commerce  Commission,  as  the  result  of  in- 
vestigations following  the  derailment  of  a  passenger 
train,  caused  by  a  broken  wheel,  on  the  Chicago,  Mil- 
waukee &  St.  Paul  By.,  at  Oakwood,  Wis.,  on  Jan.  30 
1915. 

After  this  accident  the  tire  of  the  wheel  causing  the 
trouble  was  found  broken  in  four  pieces,  three  of  which 
were  recovered  in  850  ft.  back  along  the  track.  The  re- 
maining piece  has  not  been  found.    The  construction  of 
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Elevation  and  Section  of  Built-Up  Wheel  Which 
Failed  at  Oakwood,  Wis. 

the  broken  wheel  was  as  shown  in  the  accompanying 
sketch.  Besides  the  four  radial  fractures,  which  all 
passed  through  bolt  holes,  the  tire  web  was  cracked 
from  each  bolt  hole  to  the  inner  circumference.  The 
broken  pieces  of  tire  assumed  a  radius  of  curvature 
slightly  less  than  when  intact,  indicating  internal  stresses. 
Lack  of  rigidity  and  of  unity  of  action  in  the  built-up 
wheel  were  shown  by  brightened  plate  metal  around  the 
outer  bolt  holes  and  by  shoulders  where  the  inner  edge  of 
the  tire  web  bore.  The  mate  to  the  broken  wheel  (on  the 
same  axle)  was  found  to  have  incipient  cracks  at  each 
bolt  hole  of  the  tire,  though  otherwise  intact.  The  total 
travel  of  the  broken  wheel  was  276,400  mi.,  correspond- 
ing to  170  million  revolutions.  The  loads  ranged  from 
9375  to  11,250  lb. 

Twenty  similar  wheels  which  had  been  removed  (for 
cause)  from  service  were  examined,  and  half  were  found 
defective,  56  incipient  cracks  being  seen  in  the  interior  of 
the  webs  and  19  full  fractures.  All  the  tires  examined 
showed  internal  stress,  due  to  cold  rolling  in  service.  One 
tire  through  which  a  radial  cut,  2  in.  wide,  was  made 
sprung  together  \%  in. 

The  presence  of  incipient  fractures  cannot  be  detected 
by  hammer  test  or  external  inspection — only  by  partial 
dismantling  of  a  wheel.  The  critical  places  in  the  con- 
struction are  hidden  by  plates  and  bolts.  While  wheels 
of  this  type  are  reported  as  not  being  used  as  much  as 
formerly,  the  investigators  recommend  inspection  of  the 
metal  at  bolt  holes  as  a  safety  measure. 
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By  George  H.  Burgess  f 

In  the  Federal  valuation  work  now  under  way  the 
Interstate  Commerce  Commission  and  the  railways  of 
this  country  are  engaged  upon  an  undertaking  of  great 
magnitude,  and  one  for  which  there  have  been  no  well- 
established  precedents  in  this  or  any  other  country. 

The  first  state  valuation  of  railways  was  made  in  Texas 
in  1894  for  the  regulation  of  security  issues.  This  work 
was  taken  up  in  Michigan  in  1900  and  in  Wisconsin  in 
1903  for  taxation  purposes,  and  in  Minnesota  in  1907 
in  connection  with  revision  of  rates.  Valuations  have 
also  been  made  in  Washing-ton,  New  Jersey,  South 
Dakota,  Nebraska,  Kansas,  Oklahoma  and  California  for 
various  purposes. 

The  trend  toward  a  Federal  valuation  of  all  railroad 
properties  in  the  United  States  began  with  recommenda- 
tions in  the  early  reports  of  the  Interstate  Commerce 
Commission  that  such  work  be  undertaken.    In  1900  the 
Interstate  Commerce  Commission  made  an  investigation 
of  the  value  of  all  railroad  properties  as  indicated  by 
market  prices  of  securities,  and  expanded  this  work  in 
cooperation  with  the  Census  Office  in  1901.  President 
Boosevelt  in  March,  1906,  wrote  to  the  Interstate  Com- 
merce Commission  stating  that  it  seemed  to  him  to  be 
desirable  to  have  a  valuation  made,  and  in  December, 
1906,  and  again  in  December,  1907,  Senator  La  Follette 
introduced  bills  providing  for  such  a  valuation.  The 
final  bill  which  has  resulted  in  this  work  being  under- 
taken was  approved  by  the  President  Mar.  1,  1913.  There 
is  nothing  in  the  act  which  specifies  the  purpose  for 
which  this  valuation  is  to  be  made.    The  results  may  be 
used  for  any  of  the  following  purposes:  Taxation, 
rate-making,  control  of  security  issues  and  state  owner- 
ship. 

The  provisions  of  the  act  require  the  ascertainment  ot 
the  original  cost  to  date,  the  cost  of  reproduction  new,  the 
amount  of  depreciation,  and  other  values  and  elements 
of  value.  It  also  provides  for  investigation  into  the 
financial  and  corporate  histories  of  the  properties  and 
a  study  of  the  amount  and  nature  of  public  aid  given 
in  connection  with  the  construction  of  railroads.  The 
act  provides  that  after  the  commission  has  made  its  in- 
vestigation and  has  arrived  at  a  determination  of  the 
value  of  any  property,  public  notice  of  the  same  shall  be 
given,  and  the  carrier  is  allowed  30  days  to  either  accept 
or  appeal  from  the  findings  of  the  commission.  It  is 
this  provision  that  makes  it  so  necessary  for  the  carriers 
to  have  their  own  organizations  to  follow  closely  the 
work  of  the  commission's  employees,  so  as  to  be  prepared 
when  the  valuation  is  announced  to  either  accept  or 
reject  it. 

The  Government  organization  for  this  work  consists 
of  a  director  of  valuation  assisted  by  an  advisory  board 
and  an  attorney,  an  engineering  board,  an  accounting 
board,  and  a  land  board,  as  well  as  a  number  of  men  for 
special  purposes ;  as,  for  instance,  a  cost-data  bureau  has 
recently  been  established  to  make  a  study  as  to  unit  prices 
to  be  applied  to  construction  quantities.  Charles  A. 
Prouty,  who  was  a  member  of  the  Interstate  Commerce 
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Commission  at  the  time  of  the  passage  of  the  Valuation 
Act,  is  director  of  valuation.  The  country  has  been 
divided  into  five  districts,  each  containing  about  50,000 
mi.  of  railroad.  These  districts  are  known  as  the  Eastern, 
Southern,  Central,  Western,  and  Pacific.  The  engineer- 
ing board  consists  of  five  members,  each  member  having 
charge  of  one  of  the  districts. 

Each  member  of  the  engineering  board  is  assisted  by  a 
district  engineer,  who  is  in  charge  of  all  the  field  organi- 
zations for  his  district. 

All  the  members  of  the  engineering  board  and  the 
district  engineers  have  had  considerable  experience  in 
railroad  work.  Of  these  ten  men,  nine  are  members  of 
the  American  Society  of  Civil  Engineers.  The  organiza- 
tion for  each  district  consists  of  a  number  of  engineers 
having  varied  duties.  There  is  an  assistant  district 
engineer,  civil,  structural,  signal,  mechanical,  electrical, 
bridge,  roadway  and  track,  field,  and  office  engineers, 
architects,  inspectors  of  motive  power  and  car  equipment, 
and  numerous  engineers  filling  positions  in  the  field 
parties. 

Parties  have  been  sent  out  on  several  railroads  in  each 
district  to  make  the  actual  field  surveys  and  field  in- 
ventory. A  field  party  generally  consists  of  ten  men 
divided  into  squads,  or  groups,  some  of  which  do  cross- 
sectioning,  others  chaining,  and  others  miscellaneous  field 
and  computation  work.  All  of  the  engineers  employed 
in  this  work,  with  the  exception  of  the  members  of  the 
engineering  board  and  the  district  engineers,  have  been 
selected  through  the  Civil  Service  Commission  at  Wash- 
ington. Many  of  the  higher  rated  engineers  have  been 
selected  by  the  Civil  Service  Commission,  not  by  means 
of  examination  but  through  selection  based  on  study  of  a 
man's  record  as  submitted  by  himself  and  as  given  by 
references  to  whom  he  may  have  referred  the  commission 
in  connection  with  his  application.  For  the  junior 
positions,  regular  written  examinations  have  been  sub- 
mitted, and  the  result  of  such  examination,  together  with 
a  man's  record  as  to  education  and  experience  and  recom- 
mendations by  his  references,  has  established  a  basis 
for  selection. 

So  far  as  the  work  has  been  undertaken  by  the  Govern- 
ment in  the  field,  it  has  been  to  make  a  very  careful  and 
minute  survey  of  all  physical  property.  This  involves 
cross-sectioning  of  the  entire  road  and  careful  compilation 
of  quantities  of  cuts  and  fills  and  the  classification  of 
materials.  All  bridges  and  buildings  are  measured;  all 
tracks  and  various  units  that  go  to  make  up  the  track, 
such  as  weight  of  rail,  number  of  ties,  frogs  and  switches, 
spikes,  fastenings  of  all  kinds,  and  depth  and  character 
of  ballast,  are  noted,  and  proper  allowance  is  made  m 
compilation  of  quantities  in  connection  with  each  item. 
No  attempt  has  thus  been  made  to  establish  uniform 
prices  to  apply  to  the  units  found  by  the  field  survey. 
This  is  probably  a  question  that  will  require  careful  con- 
sideration and  conference  between  the  Government 
engineers  and  the  carriers.  The  Government  lias  as 
before  stated,  established  a  bureau,  the  sole  duty  of  which 
is  to  investigate  unit  costs,  and  this  work  is  m  the  hands 
of  men  who  are  undoubtedly  well  suited  to  handle  this 
question. 

Survey  parties  were  placed  in  the  field  by  the  Govern- 
ment in  1914,  and  work  has  been  in  progress  on  about 
16  different  lines.  Field  work  has  been  practically  com- 
pleted on  six  railways,  about  3800  mi.  of  line. 
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Cost  of  the  Work 

When  it  was  first  suggested  that  a  valuation  should  be 
undertaken  of  all  the  railroads  in  the  United  States, 
Professor  Adams,  statistician  of  the  Interstate  Commerce' 
Commission,  stated  his  belief  that  the  work  could  be  done 
at  about  the  same  cost  as  the  work  that  was  completed 
in  Michigan  at  about  that  time,  about  $5  per  mile  or 
$1,250,000  for  the  whole  country,  and  that  the  cost  to 
the  railroads  would  probably  be  as  much  more.   The  costs 
of  all  state  appraisals  had  been  not  to  exceed  $10  per  mile, 
and  in  Texas  as  low  as  $2  per  mile,  indicating  a  very 
incomplete  method  of  doing  the  work.  In  1912  Interstate 
Commerce  Commissioner  Clements  stated  that  the  cost 
would  probably  approximate  $3,000,000  and  the  length 
of  time  to  do  the  work  would  be  three  years,  although  he 
afterward  stated  that  the  cost  might  run  up  to  $5,000,- 
000  and  the  time  to  five  years.    Interstate  Commerce 
Commissioner  Meyer  at  about  the  same  time  stated  that 
the  cost  would  probably  be  as  high  as  $5,000,000  for  the 
Government  and  that  it  would  cost  the  railroads  as  much 
more  and  take  four  years  to  complete  the  work.  Railroad 
officials  who  appeared  before  the  Senate  committee  at 
hearings  on  the  bill  which  was  finally  passed  also  greatly 
underestimated  the  cost,  as  they  stated  that  the  work 
would  cost  the  railroad  companies  and  the  Government 
each  about  $3,000,000. 

In  August,  1913,  after  the  passage  of  the  act  and  when 
the  plans  were  fairly  well  formulated  as  to  the  method  of 
handling  the  work,  the  Interstate  Commerce  Commission 
estimated  that  the  Government  expenditure  would  be 
from  $10,000,000  to  $15,000,000  and  that  the  work  would 
take  about  seven  years  to  complete.    A  year  and  a  half 
after  the  passage  of  the  act  Director  Prouty  in  his  speech 
before  the  National  Association  of  Railway  Commissioners 
on  Nov.   17,   1914,  stated  that  the   expense  to  the 
Government  would  be  about  $16,000,000  for  obtaining 
cost  of  reproduction  and  for  the  accounting  work  and 
that  it  was  likely  the  cost  to  the  railroads  would  be  from 
$25,000,000  to  $35,000,000,  which  would  mean  a  total 
cost  of  nearly  $50,000,000— quite  a  different  estimate 
from  that  made  at  the  time  of  the  passage  of  the  act. 
As  to  the  length  of  time  that  it  will  take  to  do  this  work, 
two  years  have  elapsed  since  the  passage  of  the  act,  and 
up  to  about  the  first  of  January  field  work  has  been  com- 
pleted on  about  11,000  mi.    Allowing  a  year  to  get  the 
work  under  way,  it  is  safe  to  state  that  11,000  mi.  has 
been  completed  in  one  year.    Directer  Prouty  has  stated 
that  sufficient  parties  should  be  in  the  field  by  July  1, 
1915,  to  complete  4000  mi.  per  month,  or  48,000  per 
year,  which  would  mean  that  from  July  1,  1915,  it  will 
take  practically  five  years  to  complete  the  work.  This 
estimate  is  based  on  past  results,  generally  on  smaller 
roads,  and  it  is  probable  that  work  cannot  proceed  so 
rapidly  on  the  larger  systems,  so  that  it  seems  probable 
that  this  time  limit  may  be  exceeded. 

Valuation  Organization  by  the  Railways 

On  the  passage  of  the  Valuation  Act  it  became  neces- 
sary for  the  railroad  companies  to  establish  an  organiza- 
tion which  would  enable  them  to  keep  in  touch  with  the 
progress  of  the  work  and  provide  the  required  cooperation 
with  the  Government.  Practically  all  the  railroad  com- 
panies m  the  country  joined  in  the  formation  of  what 
is  known  as  the  President's   Conference  Committee. 


This  committee  consists  of  18  railroad  presidents  under 
the  general  chairmanship  of  Samual  Rea,  president  of 
the  Pennsylvania  Railroad.  This  conference  committee 
is  divided  into  three  groups— Eastern,  Western  and 
Southern— with  a  chairman  for  each  group. 

At  the  group  headquarters  there  is  an  engineer  re- 
porting to  the  chairman.  There  are  a  number  of 
attorneys  attached  to  the  various  groups,  whose  duty 
it  is  to  consider  the  legal  aspects  of  the  problems  confront- 
ing them  in  connection  with  the  work.  There  have  also 
been  formed  an  engineering  committee  of  13  an 
equipment  committee  of  5,  a  land  committee  of  15,'  and 
a  financial,  history,  and  accounting  committee  of  13 
These  committees  report  to  the  Presidents'  Conference 
Committee  and  take  under  consideration  the  various 
questions  for  which  decision  is  desired  by  the  carriers  as 
to  methods  of  procedure  and  uniformity  of  action;  and 
at  the  same  time  these  committees  meet  with  the  various 
Government  boards  of  similar  character  to  discuss 
questions  which  may  arise. 

Practically  all  the  railroad  companies  have  organized 
valuation  committees,  made  up  of  officials  of  the  company, 
generally  composed  of  representatives  of  the  engineering' 
motive-power,  land,  accounting,  and  legal  departments' 
and  m  addition  a  special  organization  has  been  formed 
to  carry  on  the  actual  preparation  of  necessary  informa- 
tion. The  Delaware  &  Hudson  Co.  established  an 
organization  about  Nov.  1,  1913.  In  addition  to  the 
preparation  of  required  maps  and  profiles,  we  have  made 
a  careful  study  of  the  construction  history  of  the  road 
to  obtain  dates  as  to  the  building  of  the  various  parts 
of  the  system. 

One  of  the  most  important  features  of  our  present  work 
is  the  study  of  our  records  for  hidden  or  obscure  items  of 
cost.  It  is  obvious  that  a  field  inspection  of  a  property, 
even  with  careful  measurements  taken  of  all  visible 
features  of  construction,  will  not  be  the  true  measure  of 
quantities  comprised  in  the  property  nor  give  us  the  true 
cost  or  value.  For  instance,  fills  have  been  made  on  soft 
ground  requiring  many  yards  of  earth  which  cannot  be 
measured,  difficult  and  expensive  foundations  have  been 
placed  under  structures  which  do  not  show  up  now, 
streams  and  highways  have  been  changed,  and  innumerable 
difficulties  have  been  encountered  involving  heavy  ex- 
penditures which  cannot  be  determined  on  the  ground. 

Our  search  of  the  records  discloses  many  of  these  items 
in  such  a  way  as  to  be  readily  verified,  also  the  recollection 
of  older  employees  and  residents  along  the  line  gives  us 
information  of  importance.  All  these  data  are  collected 
m  such  form  as  to  be  properly  presented  to  the 
Government  engineers,  and  will  no  doubt  be  accepted. 

It  is  necessary  for  the  carriers  to  have  representatives 
with  the  Government  parties,  who  are  called  pilots,  who 
are  supposed  to  be  thoroughly  familiar  with  the  property. 
These  pilots  will  be  intrusted  with  the  duty  of  seeing 
to  it  that  all  visible  property  of  the  railroad  is  measured 
or  noted.  Also  they  must  call  attention  to  the  hidden 
and  obscure  quantities  where  known  to  exist,  and  general- 
ly assist  the  Government  party  in  making  an  accurate 
survey  of  the  entire  property.  The  careful  training  of 
the  pilots  is  essential,  and  the  men  who  are  now  working 
up  the  preliminary  information  will  later  be  used  by  the 
carriers  as  their  pilots. 

The  Delaware  &  Hudson  Co.'s  lines  are  made  up  of 
11  different  active  corporations,  while  the  total  number  of 
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corporations  that  have  been  organized  during  the  history 
of  the  company  is  47. 

The  first  railroad  track  built  on  the  Delaware  &  Hudson 
was  completed  and  put  in  operation  in  1829  between 
Carbondale  and  Honesdale.  This  consisted  of  hemlock 
stringers  with  iron  strap  rail  to  reduce  wear.  The  motive 
power  was  gravity  and  horses.  The  first  locomotive 
engine  that  ever  ran  on  rails  in  this  country  was  the 
"Stourbridge  Lion,"  which  ran  a  trial  trip  over  a  part 
of  this  track  on  Aug.  8,  1829.  While  the  success  of  this 
means  of  locomotion  was  assured  by  this  experimental 
trip,  the  locomotive  was  not  used  in  regular  traffic,  it 
being  found  that  the  track  and  trestles  supportirg  it  over 
streams  were  not  of  sufficient  strength  to  carry  it. 

The  first  line  which  now  makes  up  the  Delaware  & 
Hudson  system  on  which  steam  power  was  used  regularly 

-  -  •  £ 


SYNOPSIS— The  highest-head  plant  in  the  East 
develops  3700  hp.  from  water  flowing  between 
two  reservoirs  and  previously  unutilized.  A  nota- 
ble feature  is  a  V-f^-mile  length  of  Oregon  fir  pipe. 
Some  interesting  notes  on  construction  methods 
for  a  small  plant  are  appended. 

The  recently  completed  hydro-electric  development  of 
the  Pittsford  Power  Co.  in  Chittenden,  Vt.,  7  mi.  north 
of  Rutland,  is  of  unusual  interest,  since  it  has  the  highest 
head  in  the  East  and  a  long  wood-stave  penstock  built 
mostly  of  Oregon  fir.  A  short  run  of  pipe  made  from  local 
spruce  allows  comparison  of  two  materials  and  shows  the 
advantages  of  the  Western  lumber. 

The  plant  utilizes  storage  water  from  an  existing  reser- 
voir, the  flow  from  which  to  a  lower  reservoir  formerly 
performed  no  useful  work.  This  reservoir  impounded 
about  800,000,000  eu.ft.,  which  the  additional  runoff 
increased  to  about  1,000,000,000  cu.ft.  of  water  available 
in  an  average  year.  The  static  head  from  the  top  of  the 
flashboards  to  the  weir  in  the  tailrace  is  481  ft.  Two 
1850-hp.  units  are  installed  at  present,  and  provision  has 
been  made  for  a  third  similar  unit. 

Features  of  Design 

Wood-Stave  Pipe — Fig.  2  shows  the  alignment  of  the 
pipe  line.  Starting  at  the  dam,  it  is  of  native  spruce  for 
a  distance  of  about  1400  ft.,  and  then  of  Oregon  fir  for 
12,000  ft.  farther,  except  at  a  point  around  a  rocky  knoll, 
where  the  curvature  was  too  short  for  wood-stave  pipe 
and  it  was  found  necessary  to  insert  a  steel  bend.  The 
gradient  to  the  end  of  the  wood-stave  pipe  is  uniform 
at  0.3%,  but  from  here  the  line  drops  abruptly  to  the 
power  house  through  a  steel  penstock  about  2800  ft.  long. 
The  spruce  staves  were  made  from  lumber  cut  in  the  ad- 
jacent territory  and  air-dried  for  nine  months.  They  were 
then  milled  to  a  finished  thickness  of  2%  in.  and  averaged 
from  12  to  14  ft.  long.  The  Oregon-fir  staves  were  made 
from  live  Douglas  fir  and  were  milled  to  a  finished  thick- 

*219  West  140th  St.,  New  York  City;  formerly  Superintend- 
ent of  Construction  for  W.  S.  Barstow  &  Co.,  at  Chittenden,  Vt. 


is  that  between  Saratoga  and  Schenectady,  which  was 
built  in  1832  from  Schenectady  to  Ballston  and 
completed  in  1833  to  Saratoga.  In  1835  the  line  from 
Troy  to  Ballston  was  built  and  in  1850  was  completed 
through  to  Whitehall.  The  line  along  Lake  Champlain 
to  the  Canada  line  was  built  in  the  '70's  and  completed 
in  1876.  The  line  between  Albany  and  Binghamton  was 
completed  in  1869,  having  been  under  construction  for 
about  ten  years.  About  87%  of  the  Delaware  &  Hudson 
system  was  built  prior  to  1880,  so  that  it  becomes  rather 
difficult  to  get  satisfactory  records  of  construction  carried 
on  more  than  30  years  ago. 

It  is  of  the  utmost  importance  that  all  quantities  should 
be  carefully  measured  and  every  possible  allowance  made 
to  the  railroad  companies  for  the  full  amount  of  tangible 
property. 


© 

ness  of  2y8  in.,  the  average  lengths  running  about  20  ft. 
Tlhrty-six  fir  staves  made  a  pipe  section  of  60  in.  inside 
diameter.   The  pipe  details  may  be  summarized  as  follows : 

Inside  and  outside  of  staves  milled  to  true  pipe  circumfer- 
ence; edges  beveled  radially;  ends  butted  square  and  given 
^xj^-in.  saw  cut  for  steel  tongues;  bands  of  openhearth 
steel,  %-in.  diameter,  one  with  both  ends  headed  and  one 
with  rolled  threads  on  each  end,  bent  to  pipe  circumference 
and  dipped  in  asphaltum  paint  before  shipping;  "noneccen- 
tric"  malleable-iron  dipped  shoes;  band  spacing  varied  from 
3  to  6%  in.;  maximum  head,  85  ft. 

Connection  was  made  between  the  existing  48-in.  out- 
let valve  of  the  reservoir  and  the  60-in.  wooden  penstock 
through  a  steel  increaser  with  an  18-in.  branch,  upon 
which  was  placed  a  24-in.  steel  vent  pipe  55  ft.  high,  pro- 
tected by  a  double  casing  of  wood  staves  and  electrically 
heated  by  a  car  heater. 

Aqueducts — Fig.  2  shows  four  stream  crossings.  These 
were  made  on  steel  I-beams  supported  by  2x8-ft.  concrete 
piers  and  rubble-stone  abutments.  The  spans  are  shown 
in  detail  in  Fig.  4.  The  distance  of  the  cradles  above  the 
top  of  the  flange  varied  according  to  their  position,  so 
that  when  the  pipe  was  full  the  deflection  of  the  beams 
would  bring  the  staves  to  a  straight  line.  Both  cradles 
and  staves  on  the  trestles  were  creosoted. 

Steel  Penstock — At  the  end  of  the  wood-pipe  line  is 
a  steel  nipple,  to  which  is  bolted  a  butterfly  valve,  to  which 
in  turn  is  bolted  a  tapered  section,  reducing  the  size  from 
60  to  54  in.  The  steel  penstock  then  makes  a  combined 
horizontal  and  vertical  curve  and  runs  to  the  power  house 
through  various  gradients  from  2  to  65%.  The  steel-pipe 
data  may  be  thus  summarized : 

Length  of  54-in.  lock-bar  pipe,  600  ft.;  length  of  54-in. 
riveted  pipe,  1100  ft.;  length  of  52-in.  riveted  pipe,  1050  ft.; 
thickness  varies  from  ft  to  ft  in.  All  circumferential  seams 
single  riveted;  longitudinal  seams  triple  riveted  with  double 
butt  straps. 

The  steel  penstock  is  anchored  at  the  angles  and  there 
is  a  heavy  reinforced-concrete  anchor  at  the  power  house. 

Surge  Tank — Just  below  the  butterfly  valve  a  48-in. 
steel-pipe  connection  is  taken  off  to  a  surge  tank  14  ft. 
in  diameter  by  90  ft.  high.  The  top  of  this  is  19  ft.  above 
the  flashboards  on  the  dam.  After  the  tank  was  tested  a 
frost  casing,  18  ft.  in  diameter,  made  of  old  2-in.  plank 
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and  covered  with  wire  lath  and  cement  plaster,  was  built 
around  it.  The  tank  is  heated  by  a  stove  housed  in  a  stone 
structure  located  at  the  foot  of  the  48-in.  connection, 
from  which  point  a  smoke-pipe  is  run  inside  the  casing 
and  out  through  the  roof  at  the  top  of  the  tank.  The 


720  r.p.m.  and  430  ft.  effective  head  at  full  gate.  At 
the  driving  end  of  the  shaft  is  a  4y2-ton  flywheel.  Relief 
valves  operated  by  the  governor  are  installed  on  each  tur- 
bine to  protect  the  line  against  undue  rise  in  pressure  re- 
sulting from  any  sudden  large  variation  in  the  load. 


Pig.  1.    Wood-Stave  Pipe  Line  and  Viaduct,  Pittsfoed,  Vt. 


foundation  for  the  tank  is  of  concrete  on  solid  rock,  the 
six  21^-in.  anchor  bolts  going  into  the  rock. 

Power  Station— The  generating  station  (see  accom- 
panying elevation)  is  a  single-story  brick  structure  38x71 


Each  generator  is  a  2300-volt  three-phase  60-cycle  ma- 
chine, rated  at  1250  kv.-a.,  and  has  an  overload  capacity 
of  25%  for  two  hours.  Each  has  a  direct-connected  ex- 
citer.   Each  unit  has  a  bank  of  transformers  consisting 


General  Layout,  Chittenden  Hydro- 
Electric  Development 


ft.  inside  and  22  ft.  high.  Just  outside  is  located  a  ven- 
tun  meter,  from  which  the  penstock  enters  the  building, 
coming  up  through  24-in.  nozzles  into  the  turbines,  which 
are  supported  directly  overhead  on  12-in.  H-beams.  The 
turbines  are  of  the  Francis  type,  rated  at  1850  hp.  for 


of  three  single-phase  400-kv.-a.  2300-44,000-volt  water- 
cooled  units,  taking  water  at  reduced  pressure  from  the 
penstocks.  Cables  under  the  floor  lead  through  remote- 
control  switches  to  a  copper-tube  bus.  Each  transformer 
bank  is  connected  to  the  bus  through  disconnecting 


16 


ENGINEERING  NEWS 


Vol.  74,  No.  1 


switches  and  to  a  44,000-volt  outside  bus  through  roof 
bushings  and  outside  air-break  switches,  which  are  hand- 
operated  from  the  station  floor.  The  high-tension  bus, 
air-break  switches  and  lightning-arrester  horn  gaps  are 
mounted  on  pipe  framework  on  the  roof. 

Construction  Notes 

Excavation — Excavation  was  started  about  Jan.  1,  1914, 
but  on  account  of  a  contract  to  deliver  power  beginning- 
July  1  it  was  decided  that  it  would  be  necessary  to  build 
a  temporary  station  at  a  point  half  way  down  the  line 


Fig.  3.    Covered  Surge  Tank 

where  200-ft.  head  could  be  obtained,  and  then  finish  the 
permanent  station  as  soon  afterward  as  possible.  An  office, 
storehouse  and  bunkhouses  were  first  built  near  the  tem- 
porary station  site.  A  party  ran  out  line  and  grade,  set 
slope  stakes,  etc.,  for  . the  pipe  lines.  About  50  men 
were  started  on  excavation,  and  it  was  found  that  the 
snow  blanket  had  prevented  deep,  freezing.  Most  of  the 
work  was  done  by  pick  and  shovel,  with  the  assistance  of 
plows  and  scrapers  where  they  could  be  used  to  advantage. 
It  was  necessary,  however,  to  uncover  only  as  much  ground 
as  could  be  brought  up  to  grade  by  nightfall.  Most  of  the 
excavating  was  through  ground  filled  with  large  boulders, 
some  of  which  were  dragged  out  to  fills;  but  the  largest 
were  broken  and  removed  by  exploding  a  charge  of  powder 
in  a  pocket  underneath.  All  fills  were  left  unti  I  warm  '■ 
weather,-  although  the  culvert  drains  were  laid. 

By. March  an  office,  cement-shed,  storehouse  and. bunk- 
houses  had  been. built  near  the  permanent  station  site  and 
75  men  were  started  on  the  excavation  for  the  ste'el  pen- 
stock. The  forces  were  increased  with  better  weather,  and 
numbered  300  in  June.  On  the  lower  thousand  feet  of  the 
wooden  penstock  and  for  the  steel  line  much  solid  rock 
was  encountered."  '  This  ,  was  drilled  first  with  two  hand 
air  drills  supplied  by  a  6-hp.  portable  gas-engine  vertical- 
compressor  outfit;  later  three  drills  were  used  with  an 
8x8-in.  compressor,  which  at  the  start  was  driven  by  a 
gasoline  engine  and  later  by  a  50-hp.  electric  motor. 


Distributing  Material — About  Apr.  1  the  different  ma- 
terials began  to  arrive  in  Rutland.  The  site  is  from  500 
to  1000  ft.  higher  than  the  city  and  from  7  to  10  mi. 
distant.  Except  for  about  2  mi.  near  the  city,  the  roads 
are  very  poor,  chiefly  of  sand  or  sand  and  clay.  About 
2500  tons  of  freight  was  moved,  mostly  by  means  of  horse- 
drawn  vehicles,  but  two  gasoline  motor  trucks  gave  good 
service  also. 

Most  of  the  penstock  line  was  through  a  very  rough 
country  more  or  less  timbered,  which  required  the  build- 
ing of  roads  and  special  arrangements  for  handling  ma- 
terial. The  greater  part  of  the  steel  pipe  was  unloaded 
at  two  yards,  from  which  it  was  distributed  into  place 
on  flat  cars  hauled  along  a  narrow-gage  track  by  hand 
winches  and  a  horse-driven  capstan. 

Laying  of  steel  pipe  commenced  about  the  middle  of 
July,  the  construction  being  started  from  the  power-house 
end.  To  supply  his  reaming  machine,  riveting  hammers, 
calking  chisels,  etc.,  the  contractor  used  a  250-cu.ft.  air 
compressor  operated  by  a  50-hp.  motor.  The  pipe  was 
lowered  into  the  trench  by  two  portable  derricks  made  of 
4x6-in.  timbers  and  spanning  the  trench. 

Building  the  Wood-Stave  Pipe — The  wood-pipe  mate- 
rial was  unloaded  and  sorted  at  several  distribution  points 
along  the  line  and  carried  alongside  or  into  the  trench 
by  lightly  loaded  wagons.  The  wood-pipe  company  had  an 
experienced  foreman  and  assistant  and  about  25  common 
laborers  from  the  surrounding  territory.  On  curves  the 
average  progress  was  about  200  ft.  per  day  of  10  hr.  and 
on  tangents  about  300  ft.,  the  best  day's  work  being 
about  420  ft.  where  the  staves  averaged  about  25  ft,  long. 
Laying  the  1400  ft.  of  spruce  pipe  (by  the  power  com- 
pany) was  necessarily  slower  because  of  the  short  staves 
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Pig.  4.    Details  of  Trestle  Cradle 
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and  because  the  work  had  to  be  done  in  sheeted  and  braced 
trenches. 

1  Temporary  Station — On  the  wood-pipe  line,  at  a  dis- 
tance of  6550  ft.  from  the  dam,  a  steel  T  was  inserted 
and  from  it  a  3-ft.  penstock,  1080  ft.  long,  was  run  to 
the  temporary  plant.  The  upper  580  ft.  was  made  of 
spruce;  the  lower  500  ft.  was  made  of  Y^-in.  steel  plates 
with  single-riveted  lap  joints.  The  staves  were  milled 
•by  the  company  and  put  together  with  one-piece  bands.  A 
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local  firm  made  the  steel  pipe  at  the  site.  At  the  back 
of  the  T  there  was  connected  a  2-ft.  steel  pipe,  80  ft. 
high,  performing  the  functions  of  a  surge  tank  and  vent. 
In  the  main  (60-in.)  wooden  penstock,  just  below  the 
end  of  the  T,  was  put  a  steel  bulkhead  made  of  a  boiler 
head,  backed  by  an  inside  ring  of  staves  held  by  bolts 
through  the  pipe  and  packed  with  oakum.  As  additional 
security  a  wooden  bulkhead  was  placed  about  1000  ft.  far- 


ther down  the  line  and  the  space  between  filled  with  water, 
with  an  overflow  to  prevent  excessive  pressure.  This  as- 
sisted in  taking  up  shocks  due  to  water  hammer. 

The  temporary  building,  18x40  ft.  and  20  ft.  high,  was 
a  frame  structure  covered  with  tar-paper  and  having  a 
wooden  roof,  on  which  was  mounted  the  high-tension 
switches  and  horn  gaps.  Concrete  foundations  were  built 
for  one  hydro-electric  unit  and  its  tailrace  underneath.  A 
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Pig.  5.  Elevations  of  Pittsfokd 
Power  Co.'s  High-Head  Station 


special  runner  and  adjacent  parts  were 
furnished  for  the  turbine;  otherwise  the 
remainder  of  the  machinery  was  the 
same  as  that  for  the  permanent  plant. 
The  maximum  capacity  obtained  from 
the  unit  under  the  200-ft.  head  was 
about  GOO  kw. 

The  temporary  plant  was  started  on 
July  1  and  kept  in  service  until  Oct- 
ober, although  the  permanent  plant  was 
started  in  September.  The  apparatus 
from  the  temporary  plant  was  then  re- 
moved to  the  permanent  plant.  The 
temporary  penstock  was  taken  down 
and  rebuilt  at  Molly  Brook  (Fig.  2), 
where  a  small  collecting  basin  with  a 
dam  was  built  at  an  elevation  of  80 
ft.  above  the  penstock  to  carry  the 
water  from  that  brook  into  the  pen- 
stock instead  of  letting  it  flow  unhar- 
nessed into  the  lower  reservoir. 

Organization 

This  development  of  the  Pittsford 
Power  Co.  was  designed  and  con- 
structed under  the  supervision  of  W.  S. 
Barstow  &  Co.,  New  York  City.  The 
wood-stave  line  was  built  by  the  Pa- 
cific Tank  &  Pipe  Co. ;  the  steel  pipe  by 
the  East  Jersey  Pipe  Corporation,  the 
turbines  by  S.  Morgan  Smith  Co.,  the 
governors  by  the  Lombard  Governor 
Co.,  and  the  electrical  equipment  by  the 
General  Electric  Co. 
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SYNOPSIS — Details  of  design  of  one  of  the 
largest  and  most  complicated  reinforced-concrete 
buildings  in  this  country.  Eighteen  stories  high. 
Founded  on  wooden  piles  in  sand  beach  of  Atlantic 
Ocean.  Structural  details  complicated  by  archi- 
tectural layout.  Notable  for  its  rapid  and  effi- 
cient construction. 

The  Traymore,  at  Illinois  Ave.  and  the  Boardwalk, 
in  Atlantic  City,  N.  J.,  is  one  of  the  oldest  hotels  in  that 
city  of  hotels.  In  1909  a  12-story  tower  of  reinforced 
concrete  faced  with  building  tile  was  built  at  the  Board- 
walk end  of  the  lot  to  connect  with  the  low  frame  structure 
which  had  long  occupied  the  site.    During  the  last  year 


porches  and  an  entrance  walk ;  the  addition  of  several  bal- 
conies and  porches,  the  changing  of  the  first  three  floors  to 
meet  the  different  levels  of  the  same  floors  in  the  new 
building,  and  the  architectural  revision  of  the  dome  and 
upper  works  to  fit  in  with  the  final  architectural  design 
of  the  building. 

The  old  tower,  of  reinforced-concrete  frame  and  tile 
face,  was  55  ft.,  octagon  in  plan,  and  12  stories  high.  The 
two  lowest  floors  had  to  be  removed  to  fit  the  levels  of  the 
adjoining  new  building,  and  cutting  out  these  floors  left 
the  reinforced-concrete  columns  of  the  structure  without 
permanent  interior  bracing  for  three  stories.  In  order  not 
to  overstress  these  columns  during  construction  through 
excessive  unsupported  height  and  wind  stresses,  lateral 
temporary  shoring  was  used  until  two  new  floors  and  a 


J 
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Fig.  1.   The  West  Face  of  the  Traymore  Hotel  Just  before  Completion 


there  has  been  under  construction  on  the  site  of  this  old 
frame  building  an  18-story  reinforced-concrete  structure 
of  exceptional  rize  and  architectural  complications,  which 
when  joined  to  the  slightly  altered  tower  section  forms 
one  of  the  largest  buildings  of  its  type. 

The  hotel  contains  700  bedrooms  with  baths,  besides  a 
great  number  of  public  rooms.  Its  construction  is  re- 
markable not  only  on  account  of  the  structural  design 
but  because  of  the  speed  with  which  it  was  erected.  The 
old  hotel  was  vacated  July  1,  1914.  The  site  was  cleared 
ready  for  the  builders  Sept.  1,  1914.  The  new  hotel 
was  opened  for  service  June  1,  1915. 

Revision  of  Old  Building 

The  Boardwalk  tower,  being  of  modern  construction, 
was,  with  few  changes,  incorporated  into  the  final  struc- 
ture. These  changes  comprise  the  erection  of  a  three- 
story  addition  at  the  front,  where  before  had  been  only 


gallery  were  installed.  As  these  old  floors  came  at  dif- 
ferent levels,  the  original  column  splices  were  midway 
between  the  floors,  and  in  order  to  overcome  the  weakness 
thus  left  concrete  collars  (Fig.  4)  were  placed  around 
the  columns  at  the  splices  and  reinforced  with  spiral  and 
vertical  steel.  During  the  time  the  temporary  shoring  was 
in  place  the  superstructure  underwent  strains  from  two 
very  severe  storms  without  apparent  effect.  The  old 
concrete  at  this  part  was  cut  out  with  chisels  and  the  rods 
cut  through  with  gas  torches. 

The  balconies  which  were  added  were  supported  on 
steel  brackets  stone-bolted  into  existing  reinforced-con- 
crete columns.  These  brackets  were  fireproofed  with  con- 
crete and  a  concrete  slab  was  put  on  top.  The  floor  was 
then  tested  to  twice  the  live-load  without  deflection,  thus 
proving  the  value  of  stone  bolts  when  properly  executed 
(Fig.  4).  Outside  of  the  old  building  three  stories  of 
stores  and  porches  were  built  of  reinforced-concrete  col- 
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Connection  of  New  to 
Old  Construction 

15"^-H  FLOOR 

a+    6rill  —  Room 

Floor  Plans  and  Details  of  the  Tkaymoke  Hotel 

(The  three  plans  show  the  main  changes  in  floor  plan;  from  them  the  continuous  columns  may  be  located  by  numbers 
Old  tower  is  shown  hatched  and  in  outline.  Steel-cored  concrete  columns  are  denoted  by  solid  section.  Details  are  given  of 
various  column  and  floor  sections) 


umn  and  beam-and-slab  construction.  In  this  section  no 
particular  complication  arose  except  in  a  few  balconies 
and  cantilever  supports  to  porches  and  in  the  flat-slab 
roof  to  the  grill-room,  described  hereinafter. 

General  Design  of  New  Section 

The  addition,  which  with  the  revised  tower  forms  the 
new  Traymore  Hotel,  was  built  simultaneously  with  the 
alterations  and  additions  to  the  old  building.  This  ad- 
dition is  of  reinforced  concrete,  rising  at  its  highest  part 
18  stories  (15  sleeping  floors  above  3  service  floors),  and 
is  capped  off  with  two  large  central  domes  with  one  smaller 
one,  so  that  the  total  height  from  grade  to  top  of  dome 
is  230  ft.  The  facing  walls  are  of  6-in.  hollow  tile 
faced  with  brick,  and  the  old  tower  will  be  refaced  with 
brick  to  blend  in  color  and  texture  with  the  new  surface. 
For  the  first  three  floors  the  building  with  the  old  section 
covers  an  area  of  140x520  ft.  Above  the  third  floor  the 
central  section  is  somewhat  smaller,  and  there  are  three 
wings,  each  extending  farther  than  the  other  from  the 
main  building,  thus  permitting  a  maximum  number  of 
rooms  to  have  an  ocean  view.  From  the  eighth  sleeping 
floor,  or  the  11th  main  floor  of  the  building,  the  plan 
changes  at  each  floor  for  architectural  purposes,  thus  in- 
volving extreme  complication  in  column  location,  and  con- 


sequently in  structural  design.  The  plans  in  Fig.  2  show 
three  floors  where  changes  are  most  marked,  and  the  rela- 
tive area  of  the  new  to  the  old  section  is  indicated. 

Foundations 

The  building  site  is  entirely  in  beach  sand,  extending 
down  as  far  as  any  investigations  have  gone.  Grade  is 
only  4  ft.  above  mean  high  water  of  the  Atlantic  Ocean, 
and  the  ocean  at  extreme  high  water  flows  up  practically 
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Fig.  4.    Some  Special  Details  of  the  Reinforced 
Concrete  Design  of  the  New  Tkaymore  Hotel 

to  the  site.  It  will  thus  be  seen  that  the  foundation 
problem  is  rather  difficult.  The  lot  is  excavated  over 
nearly  its  entire  area  for  a  basement  floor  to  a  depth  of  7 
ft.  Waterproofed  reinforced-concrete  retaining  walls  and 
floors  were  built  for  the  various  service  pits  required, 
which  run  from  8  to  11  ft.  below  the  basement  floor. 

The  foundations  to  the  columns  consist  of  reinforced- 
concrete  mattress  footings  on  wooden  piles.  These  piles 
average  18  ft.  long,  are  12  in.  at  the  butt  and  6  in.  at  the 
tip.  They  were  jetted  into  place,  but  afterward  were 
lapped  with  a  steam  hammer  to  practical  refusal.  In  or- 
der to  test  the  behavior  of  the  pile,  one  of  each  group 
was  retapped  several  days  after  jetting  the  group,  and 
it  was  found  that  they  maintained  their  refusal  position. 

On  account  of  the  varying  loads  on  the  piles  during 
erection,  due  to  the  peculiarities  of  the  plan,  it  was  antici- 
pated that  at  times  some  piles  would  be  fully  loaded  far 
in  advance  of  adjacent  piles.  In  order  to  overcome  any 
tendency  to  unequal  settlement  a  rather  low  unit  load  (15 
tons)  per  pile  was  used.  This  load  is  considerably  less 
than  that  used  on  the  original  tower,  which  was  not  sub- 
jected to  this  condition,  being  more  uniform  in  plan. 
From  tests  on  piles  on  an  adjacent  plot  it  was  decided 
that  a  long  pile,  say  32  ft.,  did  very  little  more  work, 
if  any,  than  a  short  one  of  16  ft.,  and  that  a  pile  by 


itself  developed  greater  unit  resistance  than  one  of  a  num- 
ber in  a  cluster,  the  pile  spacing  being  2  ft.  6  in.  c.  to 
c.  As  shown  in  the  details  in  Fig.  3,  where  exceptional 
loading  required  it,  the  pile  footings  were  reinforced  with 
steel  girders. 

As  plunger  elevators  were  installed  and  plunger  wells 
were  sunk  after  the  main  construction  of  the  building, 
it  was  necessary  to  keep  the  jetting  above  the  lowest  point 
of  the  plunger  well  so  as  not  to  disturb  the  soil  around 
the  piles  through  which  these  plungers  extend. 

Structural  Design 

The  structural  design  is  complicated  by  the  architec- 
tural details  and  the  arrangement  of  floor  space  demanded 
for  a  large  hotel.  In  general  the  floors  of  beam-and-slab 
reinforced  concrete  are  carried  on  straight  rodded  rein- 
forced-concrete columns,  but  in  different  places  tile-and- 
concrete  and  girderless  floors  are  used  and  columns  are 
reinforced  with  either  hoops  or  structural-steel  cores. 
Bay  windows,  bracketed  porches,  curved  dormers,  domes, 
pilasters,  etc.,  all  added  to  the  difficulty  of  detailing  the 
concrete  work. 
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Column  Layout  and  Design 
The  offsetting  from  floor  to  floor  complicated  the  col- 
umn layout,  and  on  this  account  the  girder  design.  There 
are  179  columns  starting  from  the  foundation.  All  these 
continue  up  through  the  first  three  floors  to  the  first 
sleeping  floor.  At  this  floor  15  columns  stop  and  carry 
girders  which  support  20  additional  columns  starting 


Fig.  5.    Mushroom  Plat-Slab  Floor  over  Grill- 
room under  Construction 

(See  detail  in  Pig.  2  for  design  and  location) 

at  that  floor.  At  the  second  sleeping  floor  12  columns  stop 
and  carry  girders  supporting  17  additional  columns.  At 
the  ninth  sleeping  floor  6  columns  stop  and  carry  girders 
supporting  8  additional  columns.  At  the  10th  sleeping 
floor  13  columns  stop  and  carry  girders  supporting  18 
additional  columns.  At  the  11th  sleeping  floor  10  col- 
umns stop  and  carry  girders  supporting  10  additional 
columns.  At  the  12th  sleeping  floor  13  columns  stop 
and  carry  girders  supporting  11  additional  columns.  At 
the  13th  sleeping  floor  25  columns  stop  and  carry  gir- 
ders supporting  22  additional  columns  (see  View  A  in 
Fig.  7). 

Thus  of  the  179  columns  starting  at  the  foundation 
there  are  in  addition  132  columns  starting  on  girders  at 
the  various  floors.  Of  the  41  columns  that  run  up  to  the 
springing  line  of  the  dome  only  9  continue  to  their  own 
foundation.  The  32  other  columns  are  supported  by 
girders  at  different  floors. 

In  the  upper  part  of  the  building,  where  most  of  these 
new  columns  start,  the  sections  are  of  the  straight-rodded 


type.  Where  the  loads  are  heavy  and  space  would  not  per- 
mit a  concrete  column,  the  steel-cored  columns  shown  in 
detail  in  Fig.  2  are  used.  In  these  cases  steel  bracket 
angles  are  framed  into  the  steel  of  the  column  to  carry 
the  reinforced-concrete  beams,  and  rods  are  placed  both 
ways  around  the  columns  to  take  negative  bending  mo- 
ments. In  some  cases,  as  shown  in  Fig.  4,  an  outside 
girder  had  to  be  strengthened  to  take  the  load  from  a 
column  starting  at  that  floor. 

Floors 

A  typical  beam-and-slab  floor  is  shown  in  Fig.  2.  At 
the  front  of  the  building  over  the  grill-room,  where  a  flat 
ceiling  was  desired,  it  was  considered  that  a  flat-slab  floor 
of  the  "mushroom"  type  answered  the  purpose  best.  The 
details  are  shown  in  Fig.  2  and  a  view  during  construction 
is  given  in  Fig.  5.  Here,  too,  a  fish  pond  is  carried  on 
the  floor  with  glass  bottom  visible  from  the  grill-room 
below,  which  detail  added  to  the  difficulties  of  design. 
Over  the  mezzanine  and  first  floors  long-span  tile  and  con- 
crete joist  slabs,  as  shown  in  Fig.  2,  were  detailed  so  as  to 
provide  ceilings  comparatively  free  from  beams  in  the 
public  rooms  of  the  lower  floors. 

Special  Details 

Mainly  on  account  of  the  offsetting,  a  number  of  special 
structural  details  had  to  be  used.  These  cannot  be  de- 
scribed fully,  but  a  few  of  the  more  important  ones  will 
be  noted.  Most  of  these  are  shown  in  detail  in  Fig.  4. 
Their  location  in  the  main  building  may  be  traced  from 
the  column  numbers  which  are  shown  in  both  Fig.  2 
and  Fig.  4. 

From  the  second  to  the  ninth  floor  the  construction 
is  fairly  typical,  except  for  the  cantilevered  bay  win- 
dows, both  of  slab  and  of  beam  type,  and  the  balconies  on 
concrete  brackets.  On  the  second  floor,  in  the  central 
wing,  large  steel  girders  were  used  to  support  the  columns 
coming  down  from  the  13th  floor,  thereby  enabling  the 
American-plan  dining  room  on  the  second  floor  to  be  free 
of  central  columns.  Above  the  11th  floor  the  building 
begins  to  reduce  in  size,  and  consequently  offset  columns 


Co!.80A  (See  PIan  of  ,5111  FIoor  Fig_  ^  Col.62C/ 
CANT/LEVEP  £PJM  SUPPORT/NO  DOME  BUTTRESS 

Fig.  6.    Reinforced-Concrete  Details  of  Dome 

commence  to  occur.  Here  also  is  a  pitched  roof  section 
(View  C,  Fig.  7). 

Above  the  13th  floor  special  details  had  to  be  provided 
to  support  the  groups  of  elevator  sheave  beams,  which  are 
suspended  from  the  floor-beams  by  hangers. 

The  14th  and  15th  floors  are  practically  all  cantilever 
members  supporting  the  large  ornamental  brick  buttresses 
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(Fig.  2).  These  buttresses  run  down  3^  stories,  about  35 
ft.,  and  extend  out  a  maximum  distance  of  13  ft.  They 
are  supported  on  cantilevers  framing  into  a  diagonal 
girder  of  the  floor  construction,  which  takes  a  negative 
moment  from  the  kick-up  (Fig.  6).  The  weight  of  each 
dome  is  240  tons,  and  two-thirds  of  this  is  carried  by 
concrete  girders  not  directly  meeting  columns. 

A  special  detail  occurs  above  the  12th  floor,  where  a  re- 
inforced-concrete  girder,  41  ft.  long,  over  the  ballroom 
carries  on  secondary  cantilever  members  the  columns  of 
the  floor  above  and  on  hangers  the  floor  below  (see  de- 
tail in  Fig.  4 ) . 

Loads  and  Stresses 
The  live-loads  used  in  the  design  were  as  follows : 

Lb.  per  Sq.Ft. 


Roof    30 

Sleeping  floors    60 

Laundry  floor  (plus  special  machinery  loads)  ....  150 

Kitchen  and  exchange  floor   100 

Garden  (plus  dead-load  of  earth  fill)   200 


The  live-load  coming  on  girders  was  reduced  10  per 
cent,  when  carrying  bays  of  not  less  than  100  sq.ft.  and 
2  per  cent,  additional  for  every  additional  100  sq.ft.  above 
100  sq.ft.  The  live-load  on  columns  except  on  roof, 
top  floor  and  exchange  floor  were  reduced  5  per  cent,  per 
floor  until  50  per  cent,  of  the  live-load  was  reached,  when 
such  reduced  load  was  used  throughout  the  remaining 
floors. 

The  following  stresses  were  used : 

Lb.  per  Sq.In. 


Concrete  in  direct  compression   500 

Concrete  in  compression  under  bending   500 

Concrete  in  shear   100 

Concrete  in  bond  to  steel   75 

Steel  in  tension   16,000 

Steel  in  shear   10,000 

Ratio  modulus  of  elasticity  of  concrete  to  steel  1  to  12 


In  a  few  special  cases  the  steel  was  stressed  to  20,000 
lb.  tension  where  the  load  carried  had  quite  a  number  of 
floors  and  a  large  area  of  live-load  was  included  in  the 
load.  All  uniformly  loaded  members  were  designed  with 
a  bending  moment  of  WL/8,  taking  the  length  as  face  to 
face. 

The  tile-and-concrete  joist  floor  slabs  were  designed  as 
a  series  of  T-beams  16  in.  c.  to  c.  In  the  design  of 
beams  and  girders  the  horizontal  shears  were  resisted  by 
concrete  and  steel  stirrups,  the  vertical  shear  generally 
by  the  concrete  alone ;  but  in  several  cases  where  the  shears 
were  excessive  the  main  reinforcing  steel  was  allowed  to 
assume  part  of  the  shear,  in  which  case  the  rods  were  em- 
bedded into  the  concrete,  giving  sufficient  resistance  in 
bond  to  resist  their  portion  of  the  vertical  shear. 

The  "mushroom"  slab  was  designed  in  accordance  with 
the  general  practice  in  use  in  the  Philadelphia  district ; 
the  diagonal  bands  with  a  moment  of  WL/24  at  center 
of  span  and  the  straight  bands  with  a  moment  of  WL/12 
at  the  center  of  span.  All  rods  extend  into  the  adjacent 
panel  to  the  one-quarter  point,  which  doubles  the  reinforc- 
ing steel  over  the  support,  at  which  place  the  rods  were 
bent  up  to  within  1  in.  of  top  of  slab.  The  thickness  of 
the  slab  was  determined  from  the  shear  brought  about 
by  the  load,  and  the  column  caps  were  made  one-quarter 
of  the  span  in  diameter.  These  caps  were  designed  for 
bending  produced  by  unequal  loading.  Where  the  pool 
occurred  the  latticed  concrete  beams  were  taken  into  the 
bands  of  the  adjacent  mushroom  panel  and  the  bending 
moment  of  these  bands  figured  accordingly,  having  in  ad- 


dition to  a  uniform  load  the  concentrations  from  the  lat- 
tice beams. 

The  columns  were  figured  as  follows : 

Plain  reinforced-concrete  columns — 500  lb.  per  sq.ln.  over 
entire  area,  with  1%  per  cent,  of  vertical  steel  and  tied  with 
%-in.  round  ties  placed  12  in.  on  centers. 

Hooped  columns — 1000  lb.  per  sq.in.  on  the  concrete  inside 
the  hooping-,  with  1%-in.  covering  of  concrete  outside  of  hoop- 
ing. The  vertical  steel  rods  and  spiral  hooping  were  designed 
from  the  Considere  formula  for  hooped  columns. 

Steel-cored  columns — Core  was  figured  to  take  all  the  load, 
the  concrete  incasement  being  only  considered  as  fireproofing, 
except  that  its  rigidity  permitted  the  diameter  of  the  column 
to  be  taken  as  the  size  of  the  concrete  casing  when  figuring 
the  radius  of  gyration  for  reduction.  This  produced  about 
15,000  lb.  per  sq.in.  as  an  allowable  unit  stress  on  the  steel 
cores. 

With  steel  cores,  cast-steel  bases  were  used,  figured  in 
the  usual  way  and  anchored  to  concrete  footings.  The 
footings  were  designed  with  mattress  reinforcement,  de- 
veloping sufficient  resistance  to  take  reactions  from  the 
piles,  and  the  reinforcing  steel  was  placed  each  way  over 
the  tops  of  the  piles.  Where  cast  bases  rest  on  concrete 
footings  these  footings  were  reinforced  2  in.  below  the 
top  to  permit  figuring  500  lb.  per  sq.in.  as  a  bearing  re- 
sistance. 

The  domes  are  figured  as  true  domes,  placing  sufficient 
horizontal  reinforcing  bonds  completely  around  them  with 
a  4-ft.  lap  at  splice  to  resist  the  thrust  from  the  weight 
of  the  portion  of  the  dome  above  the  ring  being  designed. 
Where  openings  were  cut  in  the  dome,  secondary  members 
were  incorporated  above  and  below  the  opening  to  take  up 
the  stress  broken  by  opening.  In  this  method  the  thrusts 
were  resisted,  while  the  ribs  were  used  as  arched  beams 
on  the  interior  of  the  shell. 

Construction  Details 
The  feature  of  the  construction  was  the  rapidity  with 
which  so  involved  a  structure  was  completed  and  is  worthy 
of  a  separate  article  to  appear  in  an  early  issue.  Mean- 
while in  views  67  and  H,  Fig.  7,  the  256-ft.  chuting  towers 
may  be  noted. 

Personnel 

The  architects  for  the  new  Traymore  Hotel  were 
Price  &  McLanihan.  The  structural  features  were  de- 
signed by  Otto  H.  Gentner,  Jr.,  and  F.  Dickinson  Shaw. 
Associate  Consulting  Engineers,  and  the  contractor  was 
Cramp  &  Co.- — all  of  Philadelphia,  Penn. 

m 

A  Peculiar  Accident  occurred  in  the  building  of  the  Society 
for  the  Prevention  of  Cruelty  to  Animals  in  New  York  City  on 
May  27.  A  large  steel  gas  reservoir,  used  for  asphyxiating 
dogs  and  cats,  exploded  while  in  use.  The  tank  is  a  steel 
chamber  5  ft.  high,  5  ft.  wide  and  10  ft.  in  length.  The  cats 
to  be  killed  are  placed  inside  of  the  tank  and  illuminating  gas 
from  the  city  mains  is  discharged  into  it.  In  the  published 
reports  of  the  accident  the  remarkable  cause  assigned  for  the 
explosion  is  that  the  sharp  claws  of  the  cats  inside  clawing 
the  sides  of  the  tank  must  have  produced  a  spark  and  ignited 
the  contents.  It  is  extremely  doubtful  that  a  material  no 
harder  than  a  cat's  claws  rubbing  on  soft  steel  could  ever 
produce  a  spark.  It  may  be  suggested,  however,  that  cat's 
fur  when  properly  agitated  is  one  of  the  oldest  and  best- 
known  sources  of  electric  sparks.  If  the  tank  had  been  filled 
with  illuminating  gas  alone,  any  sparks  produced  would  of 
course  have  been  harmless,  since  there  would  have  been  no 
oxygen  with  which  the  gas  could  unite.  Probably,  however, 
as  the  tank  at  the  start  of  the  process  is  filled  with  air  as  well 
as  cats,  a  gradual  mixture  takes  place  between  the  air  and 
the  gas  as  the  latter  is  discharged  into  the  tank  and  thus 
an  explosive  or  ignitable  mixture  may  be  formed.  While  the 
explosion  of  the  tank  was  powerful  enough  to  blow  out  some 
of  the  windows  in  the  building,  the  mixture  ignited  was  evi- 
dently not  that  which  would  produce  complete  combustion  or 
the  explosion  would  have_  been  of  much  greater  violence. 
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The  Pennsylvania  Co.  on  its  C.  &  P.  division  recently 
built  a  spur  track  about  a  mile  long  from  its  main  track 
to  the  plant  of  the  Pittsburgh  Crucible  Steel  Co.  at 
Midland,  Penn.  In  excavating  for  the  new  roadbed, 
which  for  a  portion  of  the  way  lies  along  and  below 
the  Ohio  River  Passenger  Ry.,  a  double-track  electric 
line,  a  bad  slide  developed  about  1700  ft.  long,  extending 
back  from  the  cut  a  maximum  width  of  about  350  ft.  to 
the  face  of  a  rock  cliff.  About  40,000  cu.yd.  of  material 
in  excess  of  the  preliminary  estimate  slid  into  the  roadbed 
prism  and  was  removed  by  a  steam  shovel. 

As  may  be  seen  from  the  sketch  showing  an  approximate 
typical  section  through  the  slide,  the  electric  railway 
required  considerable  work  to  keep  it  to  line  and  surface 
sufficient  to  allow  traffic  to  pass  on  it.  For  a  time  it  was 
necessary  to  abandon  the  track  on  the  side  toward  the  new 
cut, '  using  the  other  track  past  the  slide.  The  track 
being  used  was  lined  back  up  the  hill  from  time  to  time 
and  Drought  to  surface  with  blast-furnace  slag  (see  Fig.  2 ; 
the  shovel  in  the  sliding  bank  in  the  middle  right  of  the 
picture  gives  a  measure  of  height). 

In  a  thorough  study  of  soil  conditions  it  was  found 
that  a  sliding  plane  existed  at  the  top  of  a  bed  of  fire- 
clay about  10  ft.  below  the  surface  of  the  sliding  mass. 


terial  on  the  Big  Four  was  wet  yellow  clay  lying  over  a 
species  of  soapstone. 

Holes  large  enough  for  a  man  to  work  in  were  dug  on 
15-ft.  centers  to  the  surface  of  the  fireclay.    Then  a  2- 


PENNSYLVANIA  COMPANY 

(Midlond^BnSnch) 


Fig.  1. 
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Approximate  Typical  Cross-Section  through  Slide 


The  method  adopted  to  stop  the  slide,  which  is  described 
in  what  follows,  proved  a  complete  success.  A  similar 
plan  was  considered  by  the  Big  Four  in  the  case  of  a  slide 
near  Cincinnati,  described  in  Engineering  News,  May 
16,  1907,  p.  536,  but  was  not  carried  out  for  fear  the  ex- 
plosives themselves  would  start  heavier  slides.    The  raa- 


Fig.  2.    Blast-Furnace  Slag  Railway  Fill 

in.  hole  was  drilled  10  ft.  into  the  clay  and  the  lower  end 
expanded  with  two  sticks  of  40%  dynamite.  Three  kegs 
of  black  powder  were  then  placed  in  the  enlarged  hole 
and  the  charge  fired.  The  clay  was  lifted  into  mounds 
which  connected  into  each  other  at 
about  the  surface  of  the  clay. 

The  plan  to  stop  the  slide  was  de- 
vised by  E.  F.  McCrea,  Division  En- 
gineer at  Cleveland.  Field  work  was 
done  by  the  H.  E.  Culbertson  Co. 
under  the  direction  of  Mr.  McCrea 
and  H.  W.  Brown,  Assistant  Division 
Engineer,  with  C.  P.  Spangler  as 
Engineer  in  Charge. 

The  Big  Four  slides  referred  to 
above  were  stopped  by  a  double  row  of 
piles  8  ft.  apart  each  way,  staggered, 
which  were  driven  near  the  toe  of  the 
slope.  In  one  instance  it  was  neces- 
sary to  make  a  screen  of  woven  brushes 
of  cinders  to  prevent  the  material  flowing 
the  piles.    A  similar  condition  of  sliding 
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ground  in  a  railway  cut,  which  was  also  stopped  by  driv- 
ing piles,  was  described  in  an  article  in  Engineering 
News,  Sept.  13,  1906,  on  "Railway  Construction  through 
Sliding  Ground  in  France." 
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Test  Msvclhiia© 

A  machine  has  been  developed  by  the  National  Tube 
Co.,  of  Pittsburgh,  for  the  rapid  testing  of  iron  and  steel 
pipe,  as  to  resistance  to  corrosion,  more  nearly  under 
service  conditions  than  has  been  possible  before. 

The  scheme  is  to  circulate  a  mixture  of  air  and  water 
through  a  series  of  pipes  to  be  compared,  thus  giving  the 
same  conditions  on  each.  With  a  constant  circulation 
of  hot  water  saturated  with  oxygen  corrosion  proceeds 


Pipe-Coekosion  Test  Apparatus  of  National  Tube  Co. 

about  twelve  times  as  fast  as  on  ordinary  hot-water, 
lines. 

A  set-up  of  the  apparatus  is  shown  in  the  accompanying 
view.  There  is  an  open  hot-water  tank,  a  gas-burning 
water  heater  with  control  thermostat,  an  air  pump  and 
injector  foot,  and  a  test  coil  made  up  of  lengths  of  the 
various  kinds  of  pipe  to  be  tested.  One  length  is  made 
of  glass  for  observation.  The  air,  which  is  injected  at 
the  bottom  of  the  coil,  causes  the  water  to  flow  up  and 
spill  over  into  the  storage  tank.  The  air  supply  is 
regulated  so  that  the  flow  is  kept  down  to  about  iy2  gal. 
per  min.,  at  which  rate  the  corrosion  products  are  not 
swept  away. 


H©pmng|  Psisim 

Work  on  the  128-ft.  masonry  arch  dam  of  the  Nepaug 
reservoir  for  the  additional  water-supply  of  the  city 
of  Hartford,  Conn.,  is  progressing  rapidly,  as  the  ac- 
companying views  show.  Fig.  1  is  the  contractor's 
(Fred  T.  Ley  Co.,  of  Springfield,  Mass.)  construction 
plant  ;  Fig.  2  is  the  concrete  distributing  tower,  which 
is  being  carried  up  to  a  height  of  over  200  ft.;  Fig.  3 
is  a  general  view  of  the  dam  site  with  cyclopean  masonry 
of  the  foundation  in  place,  and  Fig.  -1  shows  how  the 
contractor  solved  the  transportation  problem.  A  black- 
smith and  general  repair  shop  is  on  the  left  of  the  rail- 
way (Fig.  4),  below  the  sand  and  stone  bins.  An  air- 
compressor  plant  is  above  the  dam  site  to  the  right  in 
Fig.  3. 

When  the  contractor  began  work  in  the  early  spring 
the  Nepaug  valley  below  the  dam  site  was  about  as  wild 
and  rugged  as  any  western  canon.  Fortunately,  a  branch 
line  of  the  New  York,  New  Haven  &  Hartford  E.E. 
crosses  the  river  about  4000  ft.  below  the  dam  site,  and 
the  contractor  has  admirably  solved  his  transportation 
and  supply  problem  by  building  a  standard-gage  railway 
to  connect  his  construction  plant  with  this  branch  line. 

Broken  trap  rock  for  the  concrete  is  purchased  from 
the  railway  company  and  hauled  from  a  quarry  and 
stone-crushing  plant  about  25  mi.  distant.  Sand  and 
gravel  pits  are  near  the  contractor's  railway,  and  boulders 
are  plentiful.  The  broken  stone  is  taken  up  the  in- 
clined trestle  (Fig.  1)  and  dumped  directly  into  ele- 
vated bins.  Sand  and  gravel  are  dumped  in  the  rear 
of  the  bins  into  a  hopper,  and  after  passing  over  a  bar 
screen,  the  larger  rocks  and  boulders  go  through  a  crush- 
er. From  below  the  hopper  these  materials  are  elevated 
by  bucket  conveyors  to  the  tops  of  their  respective  bins. 

The  long  low  buildi  ng  on  the  left  (Fig.  1)  is  the  ce- 
ment house.  The  bags  of  cement  are  opened  and  the 
cement  is  dumped  into  a  hopper  at  the  extreme  right 
end  of  a  passageway  under  the  bins,  where  it  is  chuted 
into  cable-cars,  which  in  their  passage  under  the  bins 
receive  the  correct  proportions  of  sand  and  stone  through 
manually  operated  gates  in  the  bins  overhead.  There 
are  two  parallel  lines  of  cable-cars,  each  running  up  an 
incline  at  the  right  end  of  the  bins  and  dumping  auto- 
matically into  two  concrete  mixers  at  the  foot  of  the 
tower  (see  Fig.  1  ) . 


Fig.  1.    Construction  Plant  at  the  Nepaug  Dam;  Hartford,  Conn.,  Water-Supply 
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Fig.  5.    Derrick  for  Handling  Ends  of  Concreting 
Spouts 


Figs.  2  to  4.    Building  the  Nepaug  Dam  of  the 
Hartford,  Conn.,  Water-Supply 

(Fig.  2 — Concreting  tower  over  200  ft.  high.  Fig.  3 — Lower 
course  of  cyclopean  masonry  in  place.  Fig.  4 — Contractor's 
standard-gage  railway) 

From  the  tower  the  concrete  is  distributed  by  spouts, 
one  from  each  mixer  elevator,  to  any  part  of  the  dam. 
The  method  of  handling  the  far  end  of  the  spouts  is 
unusual.  It  was  designed  to  have  them  supported  on 
horses  or  A-frames  and  shifted  about  in  that  way,  but 
this  was  so  cumbersome  that  the  superintendent,  Eobert 
Coombs,  hit  upon  the  derrick  scheme  shown  in  Fig.  5. 
This  derrick  is  a  single  mast  with  two  right-angle  brack- 
ets, or  booms,  one  for  each  end  of  the  distributing  spout. 
These  derricks  are  planted  in  wood  boxes  extending  to 
the  hardened  course  of  concrete  below  and  each  is  sup- 
ported by  five  guy  wires.  The  concreting  spout  from 
the  main  tower  connects  with  the  elbow  of  the  derrick's 
distributing  spout,  as  Fig.  5  shows. 

For  handling  the  boulders  or  "plums"  for  the  masonry 
the  contractor  has  two  large  stiff-leg  derricks  reaching 
to  any  part  of  the  structure.  So  to  move  the  small 
concrete-distributing  derricks  from  place  to  place  one 
of  these  large  derricks  is  used  to  pick  up  the  whole  out- 
fit bodily,  and  the  guys  being  loosened,  the  shift  is  made 
in  about  15  to  30  min.  with  two  men,  whereas  the  orig- 
inal scheme,  with  spout  supported  on  horses,  required  8 
men  working  twice  as  long. 

The  Nepaug  dam  is  a  part  of  a  new  large  water- 
supply  project  now  under  construction  for  the  city  of 
Hartford  under  a  board  of  water  commissioners,  for 
whom  Caleb  Mills  Saville  is  Chief  Engineer.  The  dam 
is  to  be  approximately  600  ft.  long  on  top,  with  a  200-ft. 
spillway  section.  The  radius  of  the  center  line  is  390 
ft.  It  has  contraction  joints  every  43  ft.  and  an  interior 
inspection  gallery.  The  new  reservoir  will  have  a  water- 
shed of  32.4  sq.mi. 
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Hew  Hydfpoifimplhuic  SiffsagJ  ©f 
th,®  Uo   So   Coast  asad 
Geodle&ie  S^T'Wtsy 

A  hydrographic  or  triangulation  signal  80  to  90  ft. 
high,  which  can  be  built  for  $1  per  vertical  foot,  including 
all  materials,  transportation  of  party  and  outfit,  pay  and 
subsistence — a  signal  which  gives  a  maximum  of  height 
and  strength  for  a  minimum  of  material  and  labor — has 
been  designed  by  J.  S.  Bilby,  signalman  of  the  United 
States  Coast  and  Geodetic  Survey.  Several  signals  of 
this  type  have  been  built  since  Jan.  1  on  the  Florida 
coast. 

The  elements  of  the  signal  are  (1)  the  foundation,  (2) 
the  scaffold,  (3)  the  superstructure,  (4)  the  target  and 
(5)  the  guys. 

1.  Foundation — Stakes  are  driven  at  the  corners  of  an 
11-ft.  square  (Figs.  1  and  2).  The  post-holes  are  3x3  ft. 
by  3  ft.  deep.  In  the  bottom  of  each  hole  is  a  footplate 
2x8  in.  by  2y2  ft.,  made  of  two  pieces  of  2x4  held  together 
by  pieces  of  1x4  nailed  across  the  ends.  The  scaffold  legs 
are  toe-nailed  to  the  foot-plates.   Fig.  3D  shows  a  plan  of 


LE6  ANCHORS 


Details  of  a  New  Hydrographic  Signal,  United 
States  Coast  and  Geodetic  Survey 

the  leg  anchors.  These  are  2x4's  about  2y2  ft.  long,  placed 
in  two  sets  of  two  pieces  each  on  each  leg.  The  first  set 
of  anchors  is  nailed  to  the  leg  near  the  bottom  with  20d. 
nails,  five  nails  to  a  piece.  Earth  is  filled  in  to  the  top 
of  the  anchor  pieces  and  scrap  pieces  of  timber  are  nailed 
on  top  of  them.  The  second  set  of  leg  anchors  is  then 
nailed  in  place  just  above  and  at  right  angles  to  the 
lower  set,  filled  in  and  covered  with  scrap  timber  as  before 
and  the  holes  then  filled  and  thoroughly  tamped. 

2.  Scaffold — Fig.  1  shows  the  working  plan  and  dimen- 
sions of  the  scaffold;  outside  measurements  are  shown 
except  where  c.  to  c.  dimensions  are  specified  in  spacing 
horizontal  ties.  Two  sides  of  the  scaffold  are  completely 
framed  and  assembled  on  the  ground  and  raised  to  place 


with  a  tackle.  The  ties  and  braces  are  on  the  outside,  so 
one  scaffold  sideframe  has  to  be  turned  over  before  being 
raised  to  position.  The  horizontal  ties  and  diagonal  braces 
of  the  other  two  sides  are  nailed  on  after  the  four  legs  are 
set  upright. 

In  framing  the  scaffold  the  first  step  is  to  make  the  legs, 
which  are  4x4  in.  by  36  ft.  long,  built  up  by  nailing  to- 
gether 2x4's,  breaking  joints  by  at  least  4  ft.  The  joints 
are  strengthened  by  pieces  of  1x4  in.  by  3  ft.  nailed  over 
them.  Marks  are  made  on  the  legs  for  horizontal  ties 
at  2,  9,  19  and  32  ft.  from  top  of  ground  for  the  ties  and 
braces.  For  the  2x4's  20d.  nails  are  used  and  8d.  for  the 
lx4's.  The  opposite  sides,  Nos.  1  and  3  (see  Fig.  2),  are 
raised  by  a  line  and  tackle  of  two  single  blocks,  from  posts 
about  60  ft.  from  the  scaffold.  The  legs  are  not  toe-nailed 
fo  the  foot-plates  and  the  anchors  made  until  the  scaffold 
is  completely  erected. 

3.  Superstructure — The  superstructure  is  2  ft.  square 
with  legs  2x4  and  ties  and  braces  1x4,  framed  as  shown 
in  Fig.  3  of  the  completed  signal.  All  ties  are  2  ft.  long 
and  spaced  4  ft.  on  the  legs.  The  braces  are  all  cut  from 
one  pattern.  Fig.  3 A  shows  how  the  superstructure  is 
joined  to  the  top  of  the  scaffold.  The  pieces  marked  a 
are  2x4's  4  ft.  long ;  those  marked  b  are  2x4's  nailed  across 
the  scaffold  legs  c.  The  legs  for  the  superstructure  are 
sent  aloft  one  piece  at  a  time  and  set  on  top  of  c  and 
nailed  to  a.  The  second  section  of  legs  is  spliced  on  the 
first  by  nailing  pieces  of  2x4's  4  ft.  long  on  the  inside  of 
the  legs.  The  legs,  ties  and  braces  are  all  marked  and 
cut  from  patterns  before  being  sent  aloft,  the  legs  being 
raised  singly  and  the  braces  in  sets  of  four.  One  man 
aloft,  inside,  nails  the  pieces  in  place,  while  another  on 
the  ground  cuts  the  pieces  and  sends  them  up  by  means 
of  a  hauling  line. 

4.  Targets— The  top  target  is  11x12  ft,  painted  black, 
and  beneath  it  is  one  of  the  same  size  painted  white.  They 
are  made  of  dressed  boards  T\x6  in.  by  12  ft.  long  in  five 
sections  (10  in  all)  of  four  boards  each,  nailed  to  pieces 
of  1x4  in.  by  3  ft.,  with  1-in.  spaces  between  the  boards. 
Fig.  3C  shows  a  detail.  The  targets  are  fastened  to  the 
legs  by  8d.  nails,  five  nails  being  used  to  each  board  in 
each  leg.  Below  the  target  the  superstructure  is  covered 
with  white  muslin. 

5.  Guys — The  structure  may  be  from  80  to  90  ft.  high 
before  it  is  necessary  to  attach  any  guys.  The  guy  an- 
chors are  about  120  ft.  distant  from  the  base  of  the  struc- 
ture. Six  anchors  are  used  when  a  target  shows  in  one 
direction  and  eight  anchors  for  a  signal  with  targets  show- 
ing in  four  directions.  The  anchors  are  8x2-ft.  timber 
frames  buried  in  3  ft.  of  earth.  The  guys  are  No.  8  gal- 
vanized-iron  wire  attached  to  the  superstructure,  as  shown 
in  Fig.  3.   The  guys  are  set  by  tackle. 

For  hydrographic  work  the  signal  described  can  be  seen 
from  10  to  12  mi.  In  no  case  should  the  size  of  the 
target  be  increased  without  additional  guy  wires.  All 
lumber  is  dressed  on  four  sides.  Two  men  can  build 
the  signal  in  an  average  of  two  days  when  the  material 
is  on  the  ground. 

The  following  tools  are  necessary :  Two  hand  saws,  one 
axe,  one  carpenter's  level,  one  bevel,  one  try-square,  two 
rules,  one  hatchet,  two  clawhammers,  two  paint  brushes, 
one  shovel,  one  spade,  three  6-in.  blocks,  320  ft.  of  ^-in. 
rope  and  125  ft.  of  %-in.  rope. 

The  following  materials  are  necessary  for  an  84-ft.  sig- 
nal :  40  pieces  of  timber  j% x6  in.  by  12  ft.  long ;  60  pieces 
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•2x4  by  16  ft.  long;  75  pieces  1x4  by  16  ft.  long;  40  pieces 
1x4  by  12  ft.  long — making  in  all  1333  ft.  b.m.;  50  lb. 
8d.  nails;  25  lb.  20d.  nails;  i/2  gal.  white  paint;  i/2  gal. 
black  paint;  12  yd.  of  white  muslin;  Vi  lb.  8  oz.  tacks: 
2000  ft.  No.  8  galvanized  iron  wire. 

Cle^ss-Up  W©s4&  softer  lErectls^g 
Tfer©@  6OO~Ft0  Rmdl©  Towers 

After  the  erection  of  one  of  the  600-ft.  self-support- 
ing steel  radio  towers  at  Darien,  C.  Z.,  there  was  still  con- 
siderable work  to  be  performed  in  the  way  of  cleaning 
up.  First  of  all,  two  channels  were  laid  horizontally  across 
the  top  of  the  horizontal  beams  and  bisecting  the  angle 
formed  at  each  tower  by  the  lines  to  the  other  two  tow- 
ers. Two  sheaves  were  mounted  between  these  channels, 
one  directly  over  the  center  of  the  tower,  the  other  just 
outside  the  edge  of  the  deck  at  the  top  of  the  tower. 
These  sheaves  were  to  carry  the  cable  used  to  hoist  the 
antenna?.  The  cables  of  the  antenna?  are  held  permanently 
in  place  by  pennants  hooked  into  shackles  at  the  outer 
end  of  the  sheave  supports.  The  hoist  cable  is  carried 
down  the  inside  of  the  tower  to  an  electric-motor-driven 
hoist  located  on  a  platform  framed  into  the  steelwork 
about  40  ft.  above  ground. 

A  ladder  is  built  on  one  of  the  legs  of  the  tower  from 
the  foundation  to  the  top.  It  is  composed  of  y±x5-m. 
side  plates  with  two  %-in.  diameter  rungs  riveted  in  each 
step.  Ten  landing  platforms  are  provided,  the  lowest 
being  at  the  110-ft.  level.  While  it  involves  considerable 
labor,  it  has  been  found  to  be  quite  safe  for  any  person 
physically  fit  to  climb  to  the  top  of  the  tower;  dizziness 
is  prevented  by  the  climber  continually  confronting  the 
broad  back  of  the  tower  leg.  Workmen  on  the  tower  ha- 
bitually rode  up  and  sometimes  down  by  means  of  the 
hoisting  cable  as  long  as  erection  was  in  progress,  but 
for  final  bolting  and  painting  the  ladder  was  used  ex- 
clusively. 

It  was  discovered  that  following  rains  a  small  quan- 
tity of  water  remained  in  the  horizontal  star-strut  mem- 
bers due  to  the  way  they  were  placed.  Holes  were  ac- 
cordingly drilled  in  the  outstanding  legs  of  these  angles. 

The  tower  steel  was  painted  with  one  coat  of  red  lead 
before  leaving  the  shop.  This  coat  was  made  intact  after 
erection,  and  when  the  bolting  was  completed,  all  bolt 
heads  and  nuts  were  painted  with  red  lead  in  this  re- 
touching. As  soon  as  this  coat  had  dried  a  coat  of 
dark-green  lead-and-zinc  paint,  of  very  thick  consistency, 
was  applied  and  rubbed  well  into  the  joints  and  crevices. 
A  final  coat  was  also  of  dark  olive  green  lead-and-zinc 
paint,  but  somewhat  thinner  in  consistency  and  with  a 
more  glossy  finish. 

The  antennae  were  raised  into  position  on  Apr.  2,  1915, 
without  accident.  The  greatest  deflection  of  the  top  of 
the  tower  which  could  be  noted  with  a  transit  was  about 
4  in.  during  the  raising  of  the  mat.  This  deflection  was 
reduced  to  2  in.  when  the  hoisting  stopped. 

Painting  Safety  Lines  on  Pavements  for  the  guidance  of 
traffic  is  being  tried  in  New  York  City.  At  the  Fifth  Ave. 
crossings  at  34  th  and  42nd  St.  safety  lanes  have  been  painted 
on  the  pavement  to  indicate  the  proper  place  of  crossing  for 
pedestrians.  The  practice  has  proved  successful  in  some  other 
cities,  notably  in  the  downtown  district  of  Detroit.  At  sharp 
curves  on  a  new  road  opened  for  traffic  down  the  steep  slope 
of  the  Palisades  from  Englewood  Cliff,  N.  J.,  on  June  17, 
lines  have  been  painted  to  indicate  the  safe  zone  for  traffic 
in  each  direction. 
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By  Fred  W.  Abbott* 
The  ground  formation  at  Atlantic  City  is  a  clean-sand 
bed,  interlaid  with  clayey  streaks  and  thin  beds  of  clayey 
sand  to  a  depth  of  400  ft.,  where  it  overlays  the  great 
diatom  clay  bed  of  the  Atlantic  Coast  plain.  The  lighter 
structures  (the  vast  majority)  are  founded  directly  on 
the  sand  at,  or  near,  the  water  line.  When  piles  are  used 
they  are  usually  the  commercial  "Jersey"  pile,  about  15 
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All  piles  were  Jersey  pine,  driven  with  the  bark  on. 

Group  1 — 4  piles,  32  ft.  long,  averaging 
8  in.  diam.  at  the  point  and  11 V2  in.  diam. 
at  the  butt. 

These  piles  were  water-jetted  to  place 
and  settled  by  drop  hammer.  The  four 
supplementary  piles  around  pile  No.  1  were 
of  the  same  size  and  penetration  as  the 
others  and  were  driven  in  the  same  man- 
ner, but  were  cut  off  at  the  ground  line 
and  carried  no  load.  They  were  driven 
subsequent  to  the  driving  of  pile  No.  1. 
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Group  2 — 4  piles,  same  size  as  those  of 
Group  1. 

These  piles  were  entirely  water  driven,  being 
jetted  to  place,  subsequent  hammer  settlement 
being  omitted. 


Group  3 — 4  piles,  18  ft.  long,  averaging  6V2 
in.  diam.  at  the  point  and  8%  in.  diam.  at  the 
butt. 

These  piles  were  water-jetted  to  place  and 
settled  by  drop  hammer  as  were  the  piles  of 
Group  1. 


Elevation  of 
Load  Box — In- 
s  i  d  e  dimen- 
sions of  box, 
20  x  20  x  10  ft. 
Settlements 
were  read  di- 
rectly off  the 
head  of  the 
pile.  On  the 
pile  head  and 
under  the  bol- 
ster was  placed 
a  steel  plate  on 
which  rested  a 
loose  iron  pipe 
passing  free 
through  a  hole 
in  the  bolster 
and  through  an 
open  box  in  the 
interior  of  the 
load  box. 
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Fig.  1.    Layout  of  Pile  Groups  Tested  on  Atlantic 
City  Beach 

ft.  in  length,  waterjetted  to  place.  Data  as  to  the  de- 
pendable value  of  such  foundations  are  meager  and  the 
herein-described  tests  were  performed  to  supply  in  a 
measure  information  desired  in  the  design  of  a  contem- 
plated lofty  building.  They  were  made  in  a  vacant  lot 
immediately  adjoining  the  boardwalk. 
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In  laying  out  the  tests  it  was  planned  to  drive  three 
groups  of  four  piles  each,  two  groups  of  30-ft.  piles,  of 
varied  treatment  in  driving,  to  be  loaded  with  100,000 
lb.  each,  approximately  twice  the  contemplated  working 
load  for  such  piles,  and  a  third  group  of  15-ft.  piles  to  be 
loaded  to  failure. 

After  the  piles  were  driven  and  cut  off  to  a  level  they 
were  bolstered  and  capped  with  double  steel-beam  string- 
ers and  a  box  with  inside  dimensions  of  20x20  ft.  and  10 
ft.  deep  was  erected  thereon.  The  test  load  was  applied 
by  filling  the  box  with  sand. 

In  all  cases  the  surface  was  leveled  off  around  the 
pile  groups,  for  a  space  of  about  30x30  ft.,  at  the  ground- 


Pile  No. 


Four  supplementary  piles  were  driven  in  close  prox- 
imity to  Pile  1.  They  were  the  same  size  and  were  driven 
(jetted  and  hammered)  in  the  same  manner  as  the  other 
four,  and  were  driven  subsequent  to  the  driving  of  Pile 
1.  They  were  cut  off  at  the  surface  and  carried  no  load, 
their  purpose  being  to  show  what  influence,  if  any,  the 
waterjetting  of  piles  in  close  proximity  had  on  those  pre- 
viously driven.  The  driving  of  these  piles  raised  the 
nearby  pile  %  in. 

This  group  was  loaded  with  a  total  of  95,000  lb.  per 
pile,  including  the  weight  of  the  box. 

The  extreme  settlement  noted  was  from  1.75  to  5.00  in., 
the  average  being  3.28  in.    At  a  load  of  86,000  lb.  per 
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Penetration 

in  teet      30 . 2  30 . 2  30 . 2  30 . 7 
Area  of  sur- 
face, sq.ft.  72.5  75.5  81.0  83.0 
Areaofpoint. 

sq.ft.        0.33  0  37  0.42  0.40 

Load,  lb. 


14,000 
14.000 
23,000 

32.  I 

41.000 
50,000 
59,000 
6S. 000 
68,000 
76.00(1 
77,000 
86,000 
si;. ooo 
86.000 
95,000 
95,000 
95,000 


Group  : 
Av'g.   5       6  7 

29.3  27.7  29.4 


8  Av'g. 


Group  3 
2       3  4 


Av'g. 


29.1         15.1  15.2    15.7  15.7 
30.3  30  1    32.7  30.5 
0.23  0.21    0.287  0.23 


0.13  0.19  0  13  0.06  0.13 

0.31  0.38  0.25  0.25  0.30 

0.44  0  44  0.50  0.25  0.41  0.31  0.50  1.44 

0.69  0.63  0.88  0.44  0.66  0.50  0.81  2.00 

1.00  0.75  1.13  0.69  0.89  0.88  1.13  2.5 

1.31  0.88  1.38  0.69  1.06  1.38  1.80  3.59 

1.88  0.94  1.81  0 .81  1.36  1.56  2.06  3.94 


(a)0  19  0.19 
0.25  0.25 
0.25  0  25 
0.44  0.67  0  25  0.25 
0.81  1.03  0.38  0.25 
1.13  1.41  0.50  0.50 
1.94  2.09  0.88  0.94 
2.25  2.45  1  31  1.69 
Failure 


(d) 


2.38  1 .19  2.25  0.94  1 .69  1 . 
2.94  1.44  2.75  1.19  2.08  2. 
(b)3.5    1.81  3.25  1.44  2.5  2 
(c)2. 

4.0    2.06  3.5    1  56  2.7.8 
4.56  2.13  4.0    1  56  3  06 
(d)5.0    2.13  4  25  1.75  3.28 
(a)    4-day  interval  between  14,000-lb 
3-day  interval. 


94  2.56  4.81 
5    3.19  6.0 
75  3.44  6.88 
75  3.44  6.88 


2.94  3.06 
3.44  3.78 
4.13  4  30 
4.13  4.30 


0.13 
0.13 
0.13 
0.25 
0.25 
0.50 
0.75 
1.13 
Failure 
Failure  Failure 


0.13  0  16 
0.13  0.19 
0.25  0  22 
0.25  0  25 
0.44  0.33 
0.63  0.53 
1.00  0.89 
1.56  1.42 


(b)    1-day  interval. 


(c)    7-day  interval 


Data  on  Tests  of  Piles  in  Sand  Beach,  Atlantic  City,  N.  J. ;  Giving  Settlement  of  Piles 

Graphically  and  Numerically 


water  level.  Instrument  readings  were  taken  directly  off 
the  pile  heads,  the  box  and  load  being  arranged  to  make 
this  possible,  and  settlements  were  noted  on  the  applica- 
tion of  each  foot  in  depth  of  sand  load. 

Group  No.  1 

Group  No.  1  consisted  of  four  32-ft.  piles,  waterjetted 
to  place  and  firmly  settled  under  the  blows  of  a  hammer. 
It  was  expected  that  the  hammer  blows  would  compact 
the  sand  in  juxtaposition  to  the  pile,  putting  it  at  once 
in  a  condition  of  active  resistance,  and  reduce  the  settle- 
ment under  working  load  to  within  allowable  limits.  The 
hammer  used  (1200  lb.)  was  too  light  for  this  size  and 
weight  of  pile  and  the  desired  result  was  not  entirely 
achieved.  It  is  believed  that  a  heavier  hammer  with  less 
fall  would  have  given  better  results.  These  piles  were 
driven  to  a  penetration  of  30  ft.  The  jet  used  gave  30-lb. 
gage  pressure  at  the  surface. 

At  a  depth  of  28  ft.  a  thin  membrane,  1  to  2  in.  in 
thickness,  of  tough  blue  clay  was  encountered,  below 
which  the  jet  was  not  effective ;  and  the  last  2  ft.  of  pene- 
tration was  effected  only  with  the  assistance  of  the  ham- 
mer. The  hammer  records  show  that  Piles  1,  2  and  4 
received  an  average  of  19  blows,  with  a  fall  of  from  4  to 
15  ft.,  the  last  five  blows,  with  a  10-ft.  fall,  gaining  only 
1  in.  The  number  of  hammer  blows  seems  to  have  had  no 
influence  on  subsequent  settlement  of  the  pile,  Pile  1  (18 
blows)  and  Pile  3  (127  blows)  settling  practically  the 
same  amount. 


pile  there  was  an  average  increase  of  settlement  of  0.42 
in.  over  night.  At  the  extreme  load  there  was  an  average 
increase  of  0.28  in.  over  night.  Three  days  later  a  fur- 
ther average  increase  of  0.22  in.  was  noted,  at  which 
point  settlement  practically  ceased. 

Group  No.  2 

Group  No.  2  included  four  piles  of  the  same  dimensions 
as  those  of  Group  1.  They  were  driven  with  the  waterjet 
alone,  subsequent  hammering  being  omitted,  the  object 
being  to  determine  by  comparison  with  Group  1  the  value 
of  the  final  hammering.  As  before  mentioned,  the  water- 
jet  was  found  to  be  ineffective  below  the  clay  sheet  at  the 
depth  of  28  ft.,  and  these  piles  were  therefore  jetted  to 
this  depth  only,  their  points  resting  approximately  on  the 
membrane  of  clay. 

This  group  was  loaded  with  a  total  of  86,000  lb.  per 
pile. 

The  extreme  settlement  noted  was  from  2.75  to  6.88  in., 
the  average  being  4.30  in.  At  the  final  load  there  was  an 
increase  in  average  settlement  of  0.52  in.  during  the  first 
week  after  loading.  Readings  one  week  later  showed  no 
further  movement. 

Group  No.  3 

Group  No.  3  comprised  four  18-ft.  piles,  waterjetted  to 
place  and  hammered.  They  were  jetted  to  a  penetration 
of  15  ft.  and  received  an  average  of  13  blows  each  of  a 
1200-lb.  hammer  with  a  10-ft.  fall.    The  hammer  blows 
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settled  the  piles  an  average  of  7  in.  to  practical  refusal,  the 
last  three  blows  gaining  nothing. 

The  settlement  of  these  piles  was  quite  uniform  and 
was  less  in  amount  than  that  of  the  other  groups  up  to  the 
point  of  failure.  Failure  occurred  under  an  average  load 
of  72,000  lb.  per  pile.  The  failure  was  most  positive.  At 
the  time  the  layer  of  sand  then  being  placed  in  the  load 
box  extended  over  Piles  2  and  4  and  about  half  way  across 
the  box  toward  Piles  1  and  3,  there  being,  as  near  as  can 
be  estimated,  76,000  lb.  each  on  Pile  2  and  on  Pile  4 
and  08,000  lb.  each  on  Pile  1  and  on  Pile  3.  Pile  2 
seemed  to  start  first,  followed  instantly  by  Piles  4,  1  and 
3,  all  piles  being  immediately  in  motion.  The  greater 
part  of  the  settlement  occurred  in  a  few  seconds,  but  the 
movement  continued  for  about  10  min.,  and  until  the 
structure  of  the  load  box  rested  upon  the  surface. 

Settlements  are  tabulated  and  graphically  compared 
in  Pig.  2. 


Scaffold  for  Painting;  Railway-Crossing  Signs — A  light 
movable  platform,  or  scaffold,  devised  by  a  foreman  of  the 

Nickel  Plate  R.R.  has  con- 
siderably reduced  the  cost 
of  repainting  railway-cross- 
ing signs.  The  platform  is  8 
ft.  long  and  is  held  in  place 
at  any  height  by  a  simple 
wedge.  The  frame  is  of 
2x6's  surfaced  on  four  sides 
and  the  floor  is  lxG  boards 
and  is  about  24  in.  wide. 
The  2x6  cantilever  arms  are 
fastened  together  a  trifle 
over  8  in.  apart.  These  arms 
are  held  to  the  post  by  a 
piece  of  2x6  protected  by  a 
steel  plate  in  front  of  the 
signpost  and  a  %-in.  bolt 
behind  the  post.  Between 
the  bolt  and  the  post  an  oak 
wedge  is  driven.  To  pre- 
vent wear  on  the  sides  of 
the  cantilever  arms  they  are 
protected  at  the  post  by  thin 
steel  plates.  A  stepladder 
is  required  to  mount  the 
platform.  A  smaller  plat- 
form of  similar  design  is 
used  to  paint  "no-trespass" 
and  like  signs.  The  whole 
outfit  may  be  knocked  down 
and  carried  from  place  to 
place  on  a  railway  veloci- 
pede. To  erect  the  platform 
it  is  held  with  its  outstand- 
ing legs  about  the  post,  the 
bolt  inserted,  the  platform 
raised  to  any  desired  height 
and  the  wedge  driven. 


Crossing  Signs  Scaffold 


Recovering  Tools  Lost  in  Well-Drilling — The  first  step  in 
recovering  a  tool  lost  while  drilling  a  well  is  to  learn  the 
shape  of  its  upper  end  and  the  position  in  which  it  lies  in 
the  well.  This  knowledge  may  be  obtained  by  lowering  over 
the  tool  a  sheet-iron  vessel  containing  soap  or  other  soft 
material  for  making  an  impression.  Another  scheme  of  loca- 
tion is  to  reflect  a  light  from  a  mirror  into  the  well.  A  third 
is  by  means  of  a  photographic  device,  consisting  of  a  stereo- 
scopic photographic  apparatus,  which  is  lowered  to  a  point 
near  the  lost  tool,  light  for  the  negative  being  furnished  by 
an  electric  current  carried  by  wires  arranged  in  the  camera. 
If  the  drill  is  lost  in  the  well,  but  is  not  jammed  tight,  it 
may  be  possible  to  lower  a  spudding  spear  and  prod  the  top 
of  the  drill  loose  from  the  wall.  The  drill  may  then  be 
grasped  and  removed  by  a  slip  socket  suspended  by  a  light 
string.    If  the  tool  has  fallen  only  a  short  distance  it  may 


be  removed  by  a  horn  socket,  which  when  jammed  over  the 
fallen  tool  obtains  a  friction  grip.  Sometimes  a  powerful 
electromagnet  is  used  for  fishing,  but  the  rigging  of  this 
apparatus  is  expensive  and  its  use  is  difficult.  In  the  case  of 
a  cable  break,  the  rope  can  often  be  withdrawn  by  catching 
it  with  a  rope  spear,  a  rod  armed  with  upward-pointing  barbs. 
In  dealing  with  defective  casing  it  is  sometimes  necessary 
to  remove  it  in  short  sections.  This  is  accomplished  by  means 
of  a  casing  cutter  having  expanding  knives.  When  only 
slightly  bent  the  casing  may  be  straightened  by  the  use  of  a 
pipe  swedge  dropped  into  it  repeatedly.  If  these  methods, 
which  are  described  by  Frederick  G.  Clapp  in  a  report  to 
Dr.  Eugene  Haanel,  Canadian  Department  of  Mines,  prove 
ineffective  in  removing  the  broken  or  lost  parts,  the  driller 
usually  shifts  his  outfit  a  few  inches  to  one  side  and  redrills 
and  enlarges  the  hole. 

Split  Float  for  Finishing  Joints  in  Concrete  Pavements — 
The  accompanying  illustration  shows  a  special  float  by  the 
use  of  which  it  is  possible  to  obtain  an  exceptionally  good 
joint  in  concrete  pavements.  This  type  of  finishing  float  was 
used  successfully  during  the  fall  of  1914  on 
25,000  sq.yd.  of  Ohio  State  Highway  Depart- 
ment work  on  a  pavement  between  Ashtabula 
and  Jefferson.  The  filler  used  was  asphaltic 
felt,  %  in.  thick,  as  specified  in  the  new  speci- 
fications of  the  American  Concrete  Institute. 
The  felt  was  cut  sufficiently  wide  to  extend 
not  only  through  the  entire  thickness  of  the 
concrete  but  well  above  the  finished  surface.  By  the  use 
of  the  split  floats  the  concrete  was  carefully  finished  to  the 
same  elevation  on  both  sides  and  close  against  the  joint 
filler.  When  the  concrete  had  hardened  the  surplus  filler 
was  cut  away  with  an  adz  to  about  yz  in.  above  the  pavement, 
the  remainder  being  left  to  be  ironed  down  by  traffic. 

Three  Ways  of  Concreting  the  Arches  between  I-beams  to 
form  the  floor  of  a  highway  bridge  are  shown  herewith.  Fig. 
1  is  the  old  way,  now  generally  abandoned,  of  arching  a 
piece  of  corrugated  iron  across  the  space  between  the  I- 
beam  flanges  and  filling  in  concrete  behind  these  arches. 
This  practice  is  objectionable  for  several  reasons:  It  leaves 
the  bottoms  of  the  I-beams  exposed,  the  corrugated-iron  forms 
are  lost,  and  remain  with  the  under  side  exposed.  To  get 
around  these  difficulties,  Willis  Whited,  Bridge  Engineer  of 
the  Pennsylvania  State  Highway  Department,  uses  the  method 
of  construction  shown  in  Fig.  2.  Under  each  I-beam  is  a 
stringer'   or-  centering,   and   the   corrugated-iron   arch  forms 
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Three  Ways  of  Concreting  Arches  between  T-Beams 
of  Bridge  Floor 

are  laid  on  these  centers;  a  loop  of  2-in.  mesh  woven  wire  is 
made  under  and  around  each  I-beam  and  the  concrete  placed. 
When  the  centers  are  removed  the  corrugated-iron  forms  are 
recovered.  Fig.  3  is  another  means  of  accomplishing  the  same 
result,  as  practiced  by  the  Connecticut  State  Highway  De- 
partment under  Charles  J.  Bennett,  Commissioner.  Here  the 
I-beams  themselves  are  made  to  support  the  centering.  As 
often  as  necessary  y2-in.  bolts  are  placed  to  carry  a  board 
hung  1%  in.  below  the  bottoms  of  the  I-beams,  The  bolts 
are  tied  together  with  a  loop  of  wire  and  are  held  in  place 
as  shown  by  2% -in.  round  washers,  overlapping  the  I-beam 
flanges;  the  nut  ends  of  the  bolts  are  up.  Expanded-metal 
reinforcement  is  placed  around  the  I-beam  flanges.  When 
the  concrete  has  sufficiently  set  the  bolts  are  screwed  out  of 
the  nuts,  the  centers  recovered,  and  only  the  nuts  are  lost. 
The  bolt  holes  are  plugged  with  concrete.  No  falsework  ie 
required. 

Clearing  Slides  from  Railway  Cuts — During  the  recent 
heavy  rainstorms  around  Kansas  City,  Mo.,  the  Kansas  City, 
Clay  County  &  St.  Joseph  Ry.  (an  electric  high-speed  inter- 
urban  line)  suffered  seriously  from  slides  in  the  cuts.  On 
the  St.  Joseph  division  train  service  was  discontinued  for 
three  days.  The  company  had  an  electrically  operated  Amer- 
ican ditching  machine  which  was  put  in  service,  and  it  is 
stated  that  without  this  the  clearing  of  the  line  would  have 
taken  nearly  two  weeks.  On  the  Excelsior  Springs  division 
there  was  a  slide  in  a  cut  where  the  mud  was  4  ft.  deep.  A 
nose  plow  placed  on  one  of  the  snow-plow  cars  was  used 
successfully  in  plowing  out  the  mud  and  slush.  In  this  way 
the  track  was  cleared  quickly  and  was  kept  clear. 
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Tli©  Quality  of  Steel  Rails  audi 
tlae  Heat  Treatment  of  Steel 

The  indictment  of  the  quality  of  heavy  section  steel 
rails  which  was  drawn  by  Gustav  Lindenthal  in  his  recent 
New  York  Railway  Club  paper,  which  was  printed  in 
Engineering  News,  May  27,  is  seconded  by  a  corre- 
spondent in  this  issue  in  even  more  emphatic  terms. 
While  our  correspondent  prefers  to  sign  his  letter  only 
with  the  nom  de  plume  "Civil  Engineer,"  we  can  say  for 
the  information  of  our  readers  that  the  letter  is  written 
by  one  of  the  best-known  railway  engineers  in  the  United 
States  and  that  the  statements  made  may  be  accepted 
as  authoritative.  It  is  of  especial  interest  to  note  the  cor- 
respondent's declaration  that  the  influence  of  steel-rail 
manufacturers  with  the  railway  companies,  through  fi- 
nancial connections,  has  been  such  that  the  efforts  of  en- 
gineers to  secure  improved  quality  in  steel  rails  have 
been  unavailing. 

It  is  of  course  true  that  the  charge  made  by  Mr.  Lin- 
denthal and  by  our  correspondent  that  the  poor  quality 
of  rails  is  due  to  their  being  rolled  at  too  high  a  tem- 
perature is  far  from  being  new.  Twenty-five  years  ago 
it  was  a  common  saying  among  engineers,  disgusted  with 
the  poor  service  of  some  of  the  heavy  section  rails  just 
then  coming  into  use,  that  the  trouble  was  the  rails 
were  rolled  so  hot  that  the  metal  was  practically  squirted 
through  the  rolls. 

Of  course  few  railway  engineers  are  expert  metallur- 
gists, and  they  would  not  attempt  to  specify  by  what  de- 
tailed operations  in  the  rolling  mills  the  proper  quality 
could  be  obtained  in  steel  rails.  Enough  is  known,  how- 
ever, as  to  the  benefit  accruing  to  steel  from  thorough 
working  during  the  process  of  manufacture  and  from 
proper  heat  treatment  to  make  it  certain  that  very  great 
improvement  in  rails  should  be  possible. 

Heat  treatment  of  steel  and  its  benefits  have  been 
well  known  to  metallurgists  for  many  years;  but  in  most 
industries  the  demand  for  cheapness  has  been  more  con- 
trolling than  the  demand  for  quality,  and  the  process  has 
not  been  in  extensive  use  commercially  until  within  a 
very  few  years. 

The  remarkable  possibilities  of  heat  treatment  in  rais- 
ing the  strength  and  elastic  limit  of  steel  are  only  now 
beginning  to  be  thoroughly  appreciated.  The  automo- 
bile industry  has  been  a  great  educator  in  this  depart- 
ment of  engineering  work.  In  automobile  design  strict 
limits  are  fixed  as  to  size  and  cross-section  and  weight 
of  parts,  and  the  manufacturers  have  been  obliged  to 
resort  to  heat  treatment  to  obtain  the  desired  strength. 

Perhaps  the  best-known  use  of  heat  treatment  in  the 
field  of  railway  materials  is  the  Coffin  process  for  treat- 
ing steel  axles,  long  in  use  by  the  Cambria  Steel  Company. 
This  process  consists  in  heating  the  axle  to  a  temperature 
of  about  850  deg.  C,  keeping  it  at  this  temperature  for 
about  15  min.  or  so,  and  then  quenching  it  in  oil.  After 
cooling,  the  axle  is  again  heated  to  about  600  deg.  C. 


and  again  cooled.  The  process  is  roughly  comparable 
to  the  well-known  process  of  hardening  and  tempering 
tool  steel.  By  this  means  axles  are  produced  having  a 
tensile  strength  of  80,000  lb.  per  sq.in.,  with  an  elastic- 
limit  of  55,000  lb.  Much  higher  figures  are  possible, 
of  course,  if,  instead  of  treating  ordinary  carbon  steel, 
alloy  steels  are  used.  Similarly,  high  figures  should  be 
obtainable  by  the  application  of  proper  heat  treatment  to 
the  high-carbon  steel  used  in  rails. 

We  are  by  no  means  suggesting  that  this  particular 
process  would  necessarily  be  applicable  to  steel  rails.  It 
is  reasonable  to  believe,  however,  in  view  of  the  excel- 
lent quality  secured  in  rails  of  light  sections  made  25 
to  -10  years  ago,  that  with  all  the  advancement  in  metal- 
lurgical knowledge  since  that  time  it  should  be  entirely 
practicable  at  the  present  day  to  turn  out  rails  at  least 
as  good. 


^pesann| 


The  formal  opening  to  traffic  on  June  22  of  the  tunnel 
from  42nd  St.,  New  York  City,  under  the  East  River  to 
Long  Island  City  marks  the  completion  of  an  enterprise 
which  had  its  origin  28  years  ago.  In  an  address  at 
the  opening  of  the  tunnel  Theodore  P.  Shonts,  president 
of  the  Interborough  Rapid  Transit  Co.,  briefly  reviewed 
the  history  of  the  scheme. 

In  1887  Walter  S.  Gurney  and  others  incorporated  a 
company  to  build  the  tunnel  and  later  secured  the  back- 
ing of  the  late  William  Steinway,  who  was  a  large  real- 
estate  owner  in  Long  Island  City  and  interested  in  its 
horse-car  lines.  At  that  time  no  tunnel  had  been  driven 
under  either  the  North  or  East  River,  and  the  only  means 
of  transit  across  the  East  River,  save  by  ferryboat,  was  the 
original  New  York  and  Brooklyn  Bridge. 

The  company  expended  a  large  sum  of  money  in  secur- 
ing franchises,  rights-of-way,  etc.,  and  in  1892  let  the 
contract  for  building  the  tunnel.  The  panic  of  1893,  to- 
gether with  a  disastrous  dynamite  explosion,  caused  the 
bankruptcy  of  the  contractor  doing  the  work  and  brought 
operations  to  a  standstill.  The  Steinway  tunnel  enterprise, 
as  it  came  to  be  known,  lay  dormant  for  over  ten  years, 
very  much  as  did  the  still  earlier  tunnel,  then  partly 
built,  under  the  Hudson. 

After  the  completion  of  the  New  York  City  rapid- 
transit  system,  however,  August  Belmont,  president  of  the 
Interborough  Rapid  Transit  Co.,  operating  the  rapid- 
transit  lines,  became  interested  in  the  important  traffic 
possibilities  in  connection  with  this  tunnel.  The  prop- 
erty was  purchased  by  the  Interborough  company  and  its 
completion  was  undertaken.  The  company's  franchise  re- 
quired that  the  tunnel  should  be  completed  and  opened  for 
traffic  by  Jan.  1,  1907 ;  otherwise  the  franchise  would  be 
forfeited.  The  contract  for  the  work  was  let  to  the  Deg- 
non  Contracting  Co.  in  July,  1905,  with  the  proviso 
that  it  was  to  receive  a  large  bonus  if  the  work  was  com- 
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pletecl  within  the  time  fixed  by  the  franchise.  According 
to  Mr.  Shouts,  rapid  progress  was  being  made  on  the  tun- 
nel, and  it  would  have  been  completed  on  time,  but  the 
city  authorities  arbitrarily  cancelled  the  company's  per- 
mits for  the  handling  of  explosives  and  for  the  deposit  of 
excavated  material.  An  appeal  to  the  courts  obliged  the 
city  to  restore  these  privileges ;  but  the  delay  thus  occa- 
sioned prevented  the  finishing  of  the  tunnel  within  the 
fixed-time  limit,  and  the  company  was  left  with  the  com- 
pleted tunnel  on  its  hands  but  with  no  franchise  for  its 
operation. 

In  order  to  terminate  the  confusion  as  to  the  relative 
right  of  the  investors  in  the  tunnel  company  and  the  city, 
the  Interborough  company  agreed  with  the  city  authori- 
ties, as  part  of  the  dual-system  contracts  for  the  construc- 
tion and  operation  of  the  new  rapid-transit  system,  to  sell 
to  the  city  the  completed  tunnel,  representing  a  total  in- 
vestment of  about  $10,000,000,  for  the  sum  of  $3,000,- 
000.  The  line  will  be  operated  as  an  integral  part  of  the 
new  rapid-transit  system. 

The  importance  of  this  tunnel  is  likely  to  be  far  greater 
in  the  future  development  of  the  Greater  City  than  was 
dreamed  of  by  its  original  promoters  28  years  ago.  At 
that  time  business  on  Manhattan  Island  was  largely  con- 
centrated at  the  lower  end.  The  spread  of  business  north- 
ward has  been  so  rapid  that  at  the  present  time  42nd  St. 
may  fairly  be  considered  the  center  of  gravity  of  Man- 
hattan's traffic  lines.  The  new  tunnel  brings  a  large 
area  on  Long  Island,  still  unoccupied  and  available  for 
residence  and  industries,  within  10  to  20  minutes'  ride 
of  the  Grand  Central  Station. 

Tlh®  nioweimttoip  ®f  tlh©  ©p©ta<=> 
Ihemaitlh  Process 

The  death  in  France  on  May  23  of  Pierre-Emile 
Martin,  the  inventor  of  the  openhearth  process  of  steel 
manufacture,  calls  attention  anew  to  the  common  ex- 
perience that  the  originators  of  great  inventions  often 
fail  to  derive  any  benefit  from  them.  Martin  was  born 
in  1824.  His  first  patent  on  the  openhearth  process 
was  taken  out  in  July,  1865,  and  covered  the  melting 
of  pig  iron  with  scrap  steel  and  iron  oxide.  To  obtain 
sufficient  heat  for  the  process  the  regenerative  gas  fur- 
nace invented  by  Sir  William  Siemens  was  employed, 
and  in  England  and  the  United  States  the  openhearth 
process  has  always  been  called  the  Siemens-Martin  proc- 
ess. On  the  Continent,  however,  it  is  called  the  Martin 
process.  The  new  invention  was  taken  up  by  two  of 
the  leading  French  steel  companies,  but  the  validity  of 
Martin's  patents  was  soon  attacked  on  the  ground  that 
the  invention  was  antedated  by  an  experiment  made  by 
Reaumur  in  1722,  who  produced  steel  in  the  laboratory 
by  melting  a  mixture  of  pig  iron  with  scrap  iron  and 
iron  oxide.  As  Martin  lacked  the  means  to  defend  his 
patents,  he  was  obliged  after  two  or  three  years  to  give 
up  his  struggle  for  commercial  success  and  retire  to  pri- 
vate life,  and  for  many  years  he  remained  practically  un- 
known to  the  engineering  world. 

In  the  early  years  of  steel  manufacture  the  Martin 
process  was  entirely  eclipsed  by  the  Bessemer  process.  In 
1879  the  invention  by  Thomas  and  Gilchrist  of  basic 
linings  to  furnaces  made  it  possible  to  use  phosphoric 
iron  in  openhearth  furnaces,  and  gave  a  great  impetus, 
m  Europe  particularly,  to  the  use  of  the  openhearth. 


Since  that  time  the  improved  quality  of  the  openhearth 
metal  as  compared  with  the  bessemer  has  caused  a  steady 
growth  of  the  former  and  a  gradual  reduction  in  the 
use  of  the  bessemer  system,  and  at  the  present  time  the 
output  of  openhearth  steel  in  the  world  largely  exceeds 
that  of  bessemer  steel.  A  few  years  ago  French  engi- 
neers took  steps  to  recognize  the  contribution  made  by 
Martin  so  many  years  ago  to  the  art  of  steel  manufac- 
ture. The  French  Government  made  him  an  officer  of 
the  Legion  of  Honor,  and  in  1910  the  bankers  of  Europe 
gave  a  banquet  in  his  honor  in  Paris. 

m 

FVasnelbiis©®  Sisadl  Fais*  Vs\,IU&©  for 
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Control  over  utility  rates  in  New  Jersey  was  recently 
regained  by  the  State  Board  of  Public  Utility  Commis- 
sioners when  the  highest  state  court,  as  noted  in  Engi- 
neering News,  June  17,  reversed  a  former  decision  and 
refused  to  allow  a  value  for  franchises  above  their  cost 
and  burden.  The  court  as  a  whole  filed  no  opinion,  but 
Justice  White  gave  his  reasons  for  concurring,  and  the 
following  passage  from  his  statement  is  well  worth  re- 
peating here: 

I  suppose  it  must  be  conceded  that  the  franchise  to  charge 
as  a  "reasonable  rate,"  sufficient  to  yield  a  net  profit  of  8  per 
cent,  on  the  value  of  the  company's  property  as  allowed  and 
established  respectively  by  the  findings  of  the  Utilities  Com- 
mission in  this  case,  is  a  very  valuable  property  right.  Cer- 
tainly I  think  it  is.  That  this  valuable  privilege  is  the  com- 
pany's is  beyond  question.  That  it  is  property  is  undoubted. 
That  the  law  protects  it  against  confiscation  and  subjects  it 
to  taxation  follows  as  a  matter  of  course.  But  that  this  valu- 
able property  right  to  charge  "reasonable  rates"  should  by 
virtue  of  its  own  existence  have  the  effect  of  converting  itself 
into  a  still  more  valuable  property  right  to  charge  "unreason- 
able rates"  is,  of  course,  preposterous.  Presumably  the  incor- 
porators went  into  this  public-utility  business  because  they 
expected  that  their  charter  privilege  to  charge  "reasonable 
rates"  for  the  gas  they  were  to  manufacture,  distribute  and 
sell  would  be  a  valuable  one,  but  that  fact  and  the  fact  that 
it  has  become  so  cannot  have  the  effect  of  altering  the  terms 
of  the  contract  made  with  the  state.    .    .  . 

That  the  company's  contract  with  the  state  to  charge  "rea- 
sonable rates"  cannot  be  thus  evaded  is,  of  course,  quite  ob- 
vious. The  plain  fact  is  that  the  commercial  value  of  the 
company's  property  right  in  its  franchise  can  have  no  effect 
in  fixing  the  rate  it  can  charge,  because  by  the  terms  of  its 
contract  with  the  state  the  stream  of  its  franchise  value  arises 
from  the  spring  of  its  right  to  charge  "reasonable  rates,"  and 
in  the  very  nature  of  things  no  stream  can  rise  higher  than  its 
source. 

Here  is  a  clear  disposition  of  a  claim  which  frequently 
has  been  made  in  various  parts  of  the  country.  In  effect 
it  is  said  that  franchises  are  property,  but  not  "property 
used  and  useful  in  furnishing  service,"  which  public-util- 
ity laws  now  commonly  specify  as  the  basis  of  rates. 

B 

Oia©  Way  to  Adverts®©  mm. 
Eimgpia©©^!^!!  S<e!hi<D©l 

A  correspondent  sends  us  a  leaflet  with  the  interesting 
heading  "Why  I  Am  An  Engineer."  According  to  the 
title  page  of  this  leaflet,  it  is  issued  by  the  University  of 
Pittsburgh,  School  of  Engineering. 

We  quote  verbatim  the  first  two  answers  to  the  question, 
"Why  I  Am  An  Engineer,"  printed  in  this  leaflet: 

1.  Because  the  members  of  the  engineering  profession  are 
well  paid. 

The  average  salary  of  engineers  20  years  after  graduating 
from  an  engineering  school  is  $10,000  per  year. 

2.  Because  the  demand  for  good  engineers  is  increasing 
faster  than  the  supply. 
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The  attendance  at  the  School  of  Engineering  at  the  Uni- 
versity of  Pittsburgh  has  more  than  doubled  in  two  years, 
and  still  each  graduate  has  from  two  to  four  positions  offered 
him. 

It  is  unnecessary  to  say  to  our  readers  that  the  average 
salary  of  an  engineer  twenty  years  after  he  graduates  from 
an  engineering  school  is  not  $10,000  per  year,  nor  any- 
thing like  it.  It  is  possible,  furthermore,  to  state  what  is 
the  average  income  or  salary  from  professional  work, 
not  of  every  graduate  from  an  engineering  school,  but  of 
such  of  those  graduates  as  achieve  enough  promirence 
in  their  profession  to  become  members  of  the  American 
Society  of  Civil  Engineers.  The  diagram  which  we 
published  on  p.  34  of  Engineering  News  of  Jan.  7, 
1915,  made  up  from  the  experience  of  some  4800  members 
of  the  American  Society,  showed  that  the  average  annual 
earnings  of  an  engineer  member  of  that  society  of  twenty 
years'  experience  are  $4892.  Lest  some  defender  of  the 
university  may  raise  the  point  that  these  were  not  all 
university  graduates,  else  they  would  have  earned  more, 
we  note  further  that  another  diagram  in  the  same  issue 
showed  that,  comparing  the  members  of  the  society  who 
were  graduates  with  those  who  were  non-graduates,  the 
non-graduates  of  equal  years  of  experience  were  receiving 
the  larger  salaries. 

As  most  readers  will  recall,  it  has  been  fully  shown  in 
these  columns  during  the  last  two  years  that  these  figures 
represent  a  much  higher  rate  of  earning  power  than  the 
average  engineer  or  the  average  engineering  graduate  ob- 
tains at  the  present  time.  So  much  in  order  to  place  the 
actual  facts  obtained  by  statistical  investigation  in  con- 
trast with  the  advertisement  of  the  University  of  Pitts- 
burgh. 

The  facts  are  so  well  known  to  engineers  of  ex- 
perience that  it  is  almost  unnecessary  to  say  that  the  ad- 
vertisement of  the  University  of  Pittsburgh  is  false  and 
misleading.  The  demand  for  good  engineers  is  not  in- 
creasing faster  than  the  supply.  On  the  contrary,  there 
never  has  been  a  time  during  the  past  quarter  century 
when  so  large  a  surplus  of  engineers  of  experience  and 
ability  found  themselves  without  occupation  because  there 
was  not  enough  engineering  work  to  go  around. 

Perhaps  it  may  be  said  in  defense  of  the  University 
of  Pittsburgh  that  this  is  advertising,  and  that  the  pur- 
pose of  advertising  is  to  get  business,  and  that  it  is  often 
necessary  to  sacrifice  adherence  to  the  truth  for  the  sake 
of  getting  "punch"  into  the  advertisement. 

If  any  such  excuse  is  offered  for  the  advertisement  above 
quoted,  it  may  be  well  to  state  the  ethics  which  govern 
ordinary  commercial  advertising,  which  is  carried  on  as 
a  sordid  business  matter,  and  is  not  supposed  to  be  gov- 
erned by  the  high  and  altruistic  principles  which  control 
the  conduct  of  a  great  institution  of  learning. 

The  ethics  of  commercial  advertising,  then,  is  that 
false  or  misleading  advertisements  are  not  to  be  published. 
Engineering  News,  in  common  with  other  high-class 
journals,  refuses  to  publish  advertising  which  contains 
statements  that  it  may  know  to  be  false  or  misleading.  It 
is  not  meant  by  this,  of  course,  that  it  is  possible  for  the 
publisher  to  check  up  and  verify  the  statements  made  by 
every  individual  advertiser  concerning  his  goods.  Any 
statement,  however,  which  is  contrary  to  well-known  facts, 
and  the  tendency  of  which  is  to  mislead  or  defraud, 
must  be  eliminated  from  the  advertisement  before  publi- 
cation. 


This  is  the  ethics  of  advertising  manufactured  articles, 
which  are  sold  to  men  supposedly  competent  to  judge  for 
themselves  and  who  make  any  necessary  allowances  for 
the  enthusiasm  of  the  advertiser  and  the  tendency  of  every 
man  to  praise  his  own  goods. 

Certainly  a  code  of  ethics  at  least  as  high  ought  to 
prevail  in  advertising  addressed  to  the  general  public.  It 
is  of  course  well  known  that  advertising  of  this  sort  was 
long  conducted  on  a  very  low  standard,  or  none  at  all. 
Reputable  newspapers  used  to  publish  huge  advertisements 
of  stock  in  get-rich-quick  schemes,  and  objectionable  pat- 
ent medicines.  In  recent  years  a  great  improvement  has 
been  effected.  The  United  States  Post  Office  Department 
has  stopped  the  circulation  of  such  advertisements  through 
the  mails  and  has  punished  those  guilty  of  carrying  on 
such  enterprises.  This  in  connection  with  advancing 
standards  in  journalism  has  produced  a  great  reform. 

The  harm  done  by  advertising  fraudulent  enterprises, 
inducing  the  investment  of  hard-earned  savings  by  those 
who  can  ill  afford  to  lose  them,  has  often  been  depicted. 
But  is  the  harm  any  less  serious  when  a  youth  is  persuaded 
to  invest  years  of  time  and  to  spend  money,  which  may 
be  borrowed,  or  on  which  his  parents  may  be  relying 
for  support  in  their  old  age,  under  the  illusion  that  merely 
by  taking  a  course  of  study  in  a  certain  institution  he 
will  have  various  firms  competing  with  one  another  for  the 
privilege  of  securing  his  services  and  can  reasonably  ex- 
pect to  be  earning  a  large  salary  in  comparatively  few 
years?  Manifestly,  if  the  statements  made  in  the  adver- 
tisement of  the  University  of  Pittsburgh  were  true, 
attendance  at  that  institution  and  at  every  other  first- 
class  engineering  school  might  well  be  doubled  and 
quadrupled. 

Possibly  some  one  may  offer  the  excuse  for  the  above- 
quoted  advertisement  that  securing  an  engineering  edu- 
cation is  so  advantageous  that  any  sort  of  exaggeration  is 
justified  if  it  will  persuade  boys  to  come  to  the  schools. 
Let  us  pass  over  for  the  moment  the  ethics  of  doing  evil 
that  good  may  come  and  admit,  just  for  the  sake  of  argu- 
ment, that  it  is  an  advantage  for  young  men  with  the 
right  qualifications  to  have  the  benefit  of  a  course  in 
engineering.  It  still  remains  true  that  the  circulation  of 
such  advertising  is  bound  to  turn  toward  the  engineering 
school  a  lot  of  students  who  are  wholly  unqualified  to  do 
good  work  as  engineers.  Indeed,  there  are  many  in  the 
profession  who  believe  that  part  of  the  overcrowding  of 
the  engineering  profession  and  the  number  of  misfits  in 
its  ranks  can  be  tracel  to  the  zeal  of  the  engineering  schools 
to  increase  the  number  of  their  students  by  any  means 
possible. 

The  more  one  reads  the  above-quoted  advertisement,  the 
more  one  is  puzzled  to  understand  how  the  authorities  of  a 
university  of  high  standing  could  countenance  its  circula- 
tion. About  the  only  reasonable  and  charitable  explana- 
tion that  we  can  suggest  is  that  the  work  of  preparing 
publicity  matter  regarding  the  institution  must  have  been 
delegated  to  someone  with  a  smattering  of  knowledge 
concerning  things  in  general  and  none  at  all  concerning 
engineering,  and  that  his  productions  must  have  been  sent 
out  without  supervision  by  someone  higher  in  authority. 

To  avoid  the  possibility  of  misunderstanding  by  any 
one  of  our  readers  it  may  be  well  to  add  that  Engineering 
News  has  not  the  slightest  doubt  as  to  the  enormous  value 
of  the  service  which  the  engineering  schools  have  rendered 
to  the  engineering  profession. 
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History  of  tfiae  ^LJ-KLsuil  Sectnoin 

Sir — Your  editorial  on  "A  New  Heavy  Eail  Section," 
in  Engineering  News  of  May  27,  mentions  Brunei,  the 
famous  English  engineer,  as  the  inventor  of  the  U-rail 
or  bridge  rail  for  railway  track.  It  is  quite  true  that 
he  did  invent  this  rail  in  England,  in  1835.  But  he 
had  been  anticipated  in  this  country  by  Strickland  in 
1834,  who  is  given  credit  for  this  in  Tratman's  "Bail- 
way  Track  and  Track  Work/'  Bridge  rails  were  used 
in  this  country  on  the  Susquehanna  &  Wilmington  Ry. 
in  1835,  the  Western  Ry.  of  Massachusetts  in  1840, 
and  the  Baltimore  &  Ohio  in  1842.  Those  of  the  first 
line  were  2y2  in.  high  and  4  in.  wide.  Those  of  the 
Baltimore  &  Ohio  were  51-lb.  rails,  3y8  in.  high,  2y8  in. 


->|<  4':.. 
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Examples  of  TT-Rail  or  Bridge-Rail  Sections 


A — The  Strickland  rail  of  the  Baltimore  & 
B — The  Brunei  rail  of  the  Great  Western  Ry., 
Wrenshall  rail  proposed  for  the  Northern  Pacific 
rail,  proposed  in  1889 


Ohio   R.R.,   1842    (invented  1834). 
England  (invented  1835).    C — The 
R.R.,  in  1885.    D— The  Strobel 


wide  in  the  head  and  4%  in.  over  the  base.  The  ten- 
dency in  Strickland's  designs  was  to  increase  the  height 
in  order  to  get  a  stiff  rail  for  track  laid  with  cross-ties. 
Bridge  rails  were  used  also  in  France  and  Germany  in 
the  early  days  of  railways,  but  were  of  the  broad  and 
shallow  Brunei  type. 

The  only  cases  in  which  the  bridge  rail  has  come  down 
to  modern  times  are  in  Great  Britain.    The  Great  West- 
Ry.  of  England  used  the  Brunei  3-in.  68-lb.  rail 


ern 


on  its  broad-gage  (7-ft.)  and  mixed-gage  tracks  until 
1892,  when  the  broad  gage  was  finally  abandoned.  No 
splice  bolts  were  used,  the  rail  ends  resting  on  base 
plates  and  being  double  spiked  with  screw  spikes.  The 
tracks  on  the  Forth  Bridge  are  laid  with  145-lb.  bridge 
rails  (Engineering  News,  Sept.  9,  1909).  The  Cen- 
tral London  Ry.,  one  of  the  first  underground  "tube" 
lines,  has  100-lb.  3y2-m.  bridge  rails,  7  in.  wide,  in  order 
to  keep  the  height  of  track  at  a  minimum  (Engineering 
News,  Aug.  2,  1906).  In  all  these  cases  the  rails  were 
laid  on  longitudinal  timber  supports,  and  the  height  (or 
stiffness)  of  the  rail  was  a  secondary  consideration. 

American  bridge  rails  have  been  designed  for  use  on 
tross-ties,  and  with  special  regard  to  stiffness.  In  a 
paper  on  "The  Improvement  of  Railway  Track,"  by  E. 
E.  R,  Tratman,  in  the  Transactions  of  the  American  So- 
ciety of  Civil  Engineers  (March,  1890),  reference  is 
made  to  an  85-lb.  bridge  rail  proposed  for  the  Northern 
Pacific  Ry.  in  1885  by  C.  C.  Wrenshall.  This  was  to 
be  41/2  in.  high,  2^|  in.  wide  in  the  head  and  6l/2  in. 


over  the  base,  with  webs 


1/2  in.  thick. 


The  joints  were 


to  be  spliced  with  T-shaped  splice  plates  bolted  through 
the  webs,  the  edges  of  the  plate  being  turned  up  to  en- 
gage the  sides  of  the  rail  base. 

In  the  paper  by  Don  J.  Whittemore  on  "Cylindrical 
Wheels  and  Flat-Topped  Rails,"  which  attracted  so  much 
attention  some  years  ago  (Transactions,  Am.  Soc.  C.  E., 
1889),  the  bridge  rail  received  favorable  comment,  as 
follows :  "If  a  change  is  necessary,  why  not  have  our 
form  of  rail  a  type  of  that  noblest  of  all  creatures,  a 
level-headed  man  with  two  legs  and  feet  to  correspond? 
Why  not  come  back  to  the  design  of  the  American,  Strick- 
land, of  1834,  redesigned  by  Brunei  in  1835  and  still  in 
use  on  the  Great  Western  Railway  of  England?" 

In  the  lengthy  discussion  of  this  paper  George  B. 
Hazlehurst  suggested  a  bridge  rail  in  which  the  head 
projected  beyond  the  webs,  in  order  to 
get  a  bearing  for  ordinary  angle  splice 
bars.  An  85-lb.  bridge  rail  section  was 
proposed  also  by  Charles  L.  Strobel; 
this  had  the  webs  flaring  outward  below 
the  head.  The  splices  were  to  be  made 
with  light  T-rails  or  special  rolled  sec- 
tions, and  with  or  without  the  use  of 
bolts.  This  rail  is  a  combination  of  the 
bridge  rail  and  Barlow's  "saddle"  rail 
of  1849  (England).  The  Barlow  rail 
had  curved  flaring  sides  or  webs  and 
was  originally  intended  to  be  packed 
with  ballast  and  used  without  other  support,  but  in  a  few 
cases  it  was  spiked  to  cross-ties. 

The  accompanying  drawing  shows  the  Strickland, 
Brunei,  Wrenshall  and  Strobel  bridge  rails. 

"Rail  and  Track." 

Chicago,  June  9,  1915. 


Poos5  Q^EaMtty  of  EI©s^y  St@©H 

Sir — In  Engineering  News,  May  27,  1915,  you  pub- 
lished some  very  interesting  comments  on  Gustav  Lin- 
denthal's  paper  on  "The  Qualities  of  a  Good  Steel  Rail," 
as  presented  at  a  meeting  of  the  New  York  Railway  Club 
on  May  21. 

It  is  encouraging  to  know  that  interest  in  this  import- 
ant subject  is  still  manifested  and  that  such  an  eminent 
authority  as  Mr.  Lindenthal  has  advanced  views  which 
must  compel  engineers  to  give  thought  to  the  grave  prob- 
lem. In  connection  with  this  matter,  the  writer,  over 
three  years  ago,  in  a  discussion  with  the  president  of  a 
prominent  railroad,  was  asked  to  outline  his  views,  in 
consequence  of  the  many  breakages  of  heavy  steel  raiK 
The  inclosed  article,  which  was  then  intended  for  private 
use  only,  was  the  result,  and  close  observation  since  the 
time  it  was  written  has  only  accentuated  the  writer's  opin- 
ion. It  will  be  noted  that  on  the  very  vital  point  of 
rail  manufacture  the  writer,  while  perhaps  going  farther 
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than  Mr.  Lindenthal,  sets  forth  substantially  the  same 
ideas. 

Civil  Engineer. 

New  York,  June  3,  1915. 

[The  inclosure  referred  to  follows. — Editor.] 

The  article  "Making  Steel  Rails  Better,"  published  in  the 
"Times"  of  Jan.  20,  deals  with  a  subject  of  grave  importance 
to  us  all,  and  one  which,  apparently,  has  not  been  given  the 
■discussion  and  attention  which  it  deserves.  This  letter  is 
not  intended  in  any  manner  as  an  argument  against  trusts, 
which  the  writer  firmly  believes  in  under  proper  regulation, 
but  rather  as  advancing  some  ideas  which  are  worthy  of  dis- 
cussion, and  which  for  some  obvious  reasons  he  believes 
have  not  heretofore  been  presented,  publicly  at  least. 

The  writer  advances  the  general  proposition  that  provi- 
sion for  safety  to  the  traveling  public,  as  far  as  human  in- 
telligence can  foresee,  is  the  duty  of  every  official  to  whom  is 
confided  the  maintenance  and  operation  of  railways;  also, 
that  under  present  conditions,  with  the  modern  rail  as  now 
laid  on  even  our  best  roads,  wrecks,  with  loss  of  life  and 
its  consequent  horrors,  are  ever  present,  not  as  a  possibility, 
but  as  a  probability. 

Now,  upon  whom  does  the  responsibility  for  this  rest — 
the  railroads  or  the  rail  manufacturers?  The  writer  be- 
lieves it  to  rest  upon  both,  but  largely  upon  the  latter. 

It  may  be  safely  assumed  that  perfect  drainage  of  road- 
beds, plenty  of  wellt-tamped  ballast,  sound  ties  and  an  ample 
amount  of  track  labor  under  intelligent  supervision  are  neces- 
sary to  maintain  what  in  railroad  parlance  is  called  "good 
track."  This  brings  us  up  to  the  duty  the  rail  and  its  ad- 
juncts have  to  perform. 

It  is  true,  as  stated  by  the  authority  which  your  article 
quotes  (and  high  officials  of  the  Steel  Corporation  have 
previously  said  the  same)  that  weights  of  engines  and  speeds 
of  trains  have  increased  to  a  marked  degree  in  the  past  few 
years,  and  therefore  greater  burdens  have  been  imposed  on 
track  and  rails.  But  it  is  not  true  in  the  broad  sense  that 
should  characterize  an  honest  discussion  of  this  very  im- 
portant subject,  that  the  quality  of  the  rails  has  kept  pace 
with  the  increased  duty;  quite  the  reverse.  Apparently,  about 
all  the  effort  made  for  the  improvement  of  rails  to  enable 
them  to  carry  their  increased  burden  has  been  to  make  them 
heavier.  This  increased  section,  as  a  matter  of  fact,  makes 
the  rails  relatively  weaker;  but — mark  this  carefully — it 
provides  a  much  increased  tonnage,  for  which  the  railroads 
must  pay,  for  a  given  mileage,  without  an  adequate  com- 
pensation in  the  way  of  increased  safety. 

Now,  what  is  meant  by  this?  Briefly,  everything  is  sac- 
rificed to  haste — to  get  all  the  possible  tonnage  through  the 
rolling  mills  in  the  shortest  possible  time;  and  the  results 
are  apparent  in  broken  rails,  loss  of  life  and  property,  and  a 
general  uncertainty  which  pervades  every  railroad-operating 
office  as  to  what  is  the  trouble  and  how  it  can  be  averted. 

Any  one  visiting  a  modern  steel-rail  mill  will  see  the  in- 
gots, each  of  a  size  and  weight  sufficient  to  roll  about  100 
ft.  of  rail,  come  out  of  the  gas  furnaces  heated  almost  to 
the  melting  point.  They  are  picked  up  and  sent  with  almost 
incredible  speed  through  the  rolls — back  and  forth;  biff -bang 
— and  in  a  comparatively  few  passes  assume  the  form  of  a 
modern  T  rail.  After  snipping  off  the  jagged  ends,  the  piece 
is  sawed  into  three  33 -ft.  rails,  which  go  to  the  cooling  beds 
to  be  straightened,  and  (God  save  the  mark!)  inspected, 
ready  for  shipment  and  delivery. 

There  is  something  in  all  this  overheating  and  rapid  roll- 
ing which  our  chemist  friends  are  not  alive  to,  or  are  wisely 
oblivious  to,  which  is  injuriously  affecting  the  quality  and 
strength  of  the  rail.  The  writer  believes  that  sufficient  time 
is  not  given  to  allow  the  molecules  to  adjust  and  reassemble 
themselves  as  the  laws  of  nature  and  chemistry  demand,  and 
that  the  excessive  heat  to  which  the  steel  is  subjected  tends 
to  destroy  its  strength. 

Under  the  processes  of  former  years,  to  roll  a  steel  rail 
required  very  much  longer  time  than  at  present.  It  was  not 
heated  to  such  an  excessive  temperature — almost  burned  up, 
as  now — and  it  was  reheated  several  times,  during  or  between 
its  passage  through  the  rolls.  Thus,  sufficient  time  was  al- 
lowed apparently  for  the  molecules  of  the  steel  to  adjust 
themselves  to  their  new  conditions  and  to  insure  that  only 
natural,  normal  strains  would  result.  This  theory  may  be 
sneered  at  as  purely  academic  and  theoretical,  but  let  us  take 
some  practical  examples: 

A  few  years  ago  the  writer  was  in  charge  of  the  main- 
tenance and  operation  of  a  very  busy  piece  of  track,  with 
severe  grades  and  curves  and  carrying  heavy  tonnage. 
Modern  and  powerful  engines  were  used,  carrying  heavy 
wheel  loads  and  at  fast  speeds.  This  track  was  laid  with 
rails  weighing  75  lb.  per  yd.  rolled  in  1892.     In  1900  some 


of  this  rail  became  curve-worn  to  the  extent  that  it  became 
unsafe.  A  lot  of  new  80-lb.  rail,  rolled  in  1900,  was  pur- 
chased and  laid  in  place  of  the  old  rail  of  1892.  In  many 
places  the  new  rail  was  laid  for  one  rail  of  the  track  and 
the  old  rail  was  left  on  the  opposite  side.  What  was  the 
result?  In  less  than  two  years  a  very  large  proportion  of  th>? 
new  rail  had  failed  from  breakages  and  wear  of  head  ant 
was  taken  out,  while  the  old  lighter  rail  was  left,  still  carry, 
ing  its  load  safely. 

Many  samples  of  both  rails  were  taken  and  broken  under 
the  steam  hammer  so  as  to  show  the  actual  appearance  of 
each,  as  regarded  texture,  etc.  In  every  case  the  old  rail 
showed  a  fine  grain,  perfectly  homogeneous  structure,  in- 
dicating perfect  crystallization  and,  presumably,  maximum 
strength.  In  case  of  the  new  heavier  rail,  the  showing  was 
entirely  different.  The  crystallization  was  uneven,  un- 
homogeneous,  some  of  it  in  fine  crystals  and  some  extraordi- 
narily large,  the  whole  cross-section  looking  in  size  and  gen- 
eral appearance  more  like  the  back  of  a  bull  frog  than  a  piece 
of  steel.  In  the  testing  machine  the  new  heavier  rail  showed 
20  per  cent,  less  strength  than  the  old  and  lighter  rail. 

The  writer  also  compared  samples  of  this  modern  heavy  rail 
and  rail  of  60  lb.  rolled  in  1886,  both  at  the  Krupp  Works  at 
Essen  with  some  rails  rolled  in  this  country  at  the  same  time. 
It  is  hardly  a  stretch  of  the  truth  to  say  that  the  old  60-lb. 
rail  was  equal  in  strength  and  duty  to  the  modern  80  lb. 

The  writer  has  discussed  this  matter  with  various  rail- 
road officials,  and  universally  has  found  a  disposition  to  ad- 
mit that  the  quality  and  strength  of  rails  are  being  sacri- 
ficed to  speed  in  manufacture.  Also,  he  Vias  found,  sad  to  say, 
a  disposition  to  "let  sleeping  dogs  lie,"  as  the  connection  be- 
tween the  manufacturers  of  rails  and  the  financial  control  of 
railroads  was  altogether  too  intimate. 

As  a  matter  of  fact,  it  would  be  good  business  for  any 
railroad  company  to  pay  $40  per  ton  for  rails,  heated  to 
lower  temperature,  rolled  slowly  and  reheated  during  rolling, 
than  to  pay,  as  now  $28  per  ton  for  the  imperfect  product 
now  being  forced  upon  the  companies.  Furthermore,  at  the 
average  price  of  pig,  coke,  etc.,  for  the  past  ten  years,  rails 
rolled  properly  can  be  made  at  the  present  price  and  give  a 
fine  profit  to  the  mills.  There  is  no  service  that  the  railroads 
are  called  upon  to  perform  that  a  90-lb.  rail,  made  as  it 
should  be,  laid  on  a  well-kept  roadbed,  will  not  perform  with 
comparative  safety.  The  purchase  of  rails  of  heavier  weight 
is  a  concession  to  ignorance  and  the  arbitrary  demands  of  the 
manufacturers  of  steel  rails. 

m 

Sir — We  have  read  the  editorial  appearing  in  Engi- 
neering News  of  June  10  relative  to  selling  stock  in  pat- 
ent railway-ties  companies,  and  we  endorse  it  in  so  far 
as  it  applies  to  steam-railway  ties. 

The  editorial,  however,  does  not  do  justice  to  the  steel 
tie  in  paved-street  track  for  electric  railways.  Our  twin 
steel  ties  were  first  used  in  1908,  and  are  now  widely 
used  by  electric  railways  all  over  the  country,  as  shown 
by  the  inclosed  list.  This  tie  is  not  only  superior  to 
wooden  ties  in  paved-street  track,  but  it  is  cheaper  in 
first  cost. 

Our  company  is  not  a  stock-selling  proposition.  We 
manufacture  steel  ties  and  steel  crossing  foundations  ex- 
clusively and  are  doing  a  rapidly  increasing  business 
in  these  products. 

International  Steel  Tie  Co., 

William  P.  Day, 
Vice-President  and  General  Manager. 
Cleveland,  Ohio,  June  19,  1915. 

[The  editorial  referred  to  related  solely  to  ties  used  on 
steam  railways,  and  we  specifically  disclaimed  reference 
to  any  concern  carrying  on  a  legitimate  business.  The 
information  forwarded  with  the  above  printed  letter  shows 
that  the  steel  tie  made  by  the  company  is  in  use  on  over 
30  street  railways  and  is  claimed  to  effect  a  large  saving 
in  cost  and  maintenance  over  wooden  ties  for  track  in 
paved  streets. — Editor.] 
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SYNOPSIS — The  annual  meeting  last  week 
showed  active  committee  work  in  preparing  speci- 
fications for  materials;  37  new  or  revised  specifica- 
tions, 11  test  methods,  and  3  sets  of  definitions 
were  adopted.  Continued  interest  and  growth  but 
anaemic  finances  resulted  in  increase  of  dues.  Steps 
taken  toward  getting  out  new  cement  specifications 
led  to  bitter  contention.  The  society  declared 
against  making  specifications  for  engineering 
methods  or  structures. 

By  electing  Prof.  Mansfield  Merriman  as  its  new  presi- 
dent, the  American  Society  for  Testing  Materials  has  in 
one  respect  turned  time  back  17  years,  to  the  society's  date 
of  origin.  He  was  the  first  president  of  the  organiza- 
tion before  it  seceded  from  the  International  Association 
for  Testing  Materials  of  Construction.  Even  in  those  days 
it  represented  a  new  thought — the  creation  of  uniform 
or  standard  specifications  for  commonly  used  materials. 
The  vitality  of  this  idea  is  largely  responsible  for  the 
great  growth  of  the  society  and  its  present  high  rank 
among  technical  organizations. 

In  other  respects  than  the  choice  of  its  president  the 
society  at  its  annual  meeting  held  June  22-26,  at  Atlantic 
City,  N.  J.,  showed  no  turning  back.  Its  well-fixed  repu- 
tation for  holding  very  active  and  stimulating  meetings 
was  maintained  or  even  increased.  There  was  not  only 
the  depressing  influence  of  the  European  war  to  be  fig- 
ured with,  but  the  competition  of  at  least  two  other  large 
meetings  of  engineers — the  American  Society  of  Mechani- 
cal Engineers  (at  Buffalo)  and  the  Society  for  the 
Promotion  of  Engineering  Education  (at  Ames,  Iowa)  — 
which  were  simultaneous  with  the  Atlantic  City  meeting. 
Yet  the  attendance  (-189  men  and  112  women)  was  prac- 
tically equal  to  last  year's.  And,  what  is  more  to  the 
point,  the  proceedings  of  this  meeting  showed  a  higher 
efficiency  in  the  society's  work  than  any  prior  one. 

The  last  statement  applies  to  the  work  of  the  technical 
committees.  Nearly  all  of  them  brought  in  new  or  re- 
vised specifications,  the  product  of  research  and  con- 
ferences during  the  year.  Without  making  comparisons  as 
to  number  or  variety  of  specifications  with  other  years, 
it  can  be  said  that  marked  progress  in  securing  harmony 
and  bringing  divergent  views  together  in  the  committees 
was  evident. 

Two  notable  exceptions  to  the  general  condition  of 
harmony  formed  prominent  features  of  the  meeting: 
(1)  The  cement  committee,  which  by  an  unusual  chain  of 
events  was  confronted  with  concrete  proposals  for  revolu- 
tionizing the  standard  cement  specification,  indulged  in 
a  lively  fight,  ended  for  the  present  by  a  parliamentary 
truce,  not  peace.  (2)  The  committee  on  Tests  for  Lub- 
ricants has  squabbled  over  the  question  of  viscosity  tests 
for  two  years  and  is  still  far  from  agreement;  this  pro- 
duced a  solid  hour's  wrangle  in  the  meeting,  until  fin- 
ally the  society  decided  that  the  matter  should  be  re- 
turned to  the  committee  for  another  year.  But  these  two 
contests,  besides  being  highly  interesting,  showed  effi- 
cient work  on  the  part  of  the  society  if  not  of  the  com- 


mittees concerned,  since  in  both  cases  the  society  rejected 
the  chance  of  getting  an  earlier  result  at  the  cost  of  los- 
ing the  agreement  of  a  small  but  strong  minority.  The 
society's  past  history  proves  that  specifications  for  ma- 
terials or  for  test  methods  can  be  made  to  suit  all  par- 
ties, if  only  the  parties  are  locked  up  long  enough  in  a 
committee  room  and  left  together  till  they  recognize  that 
their  purposes  are  identical. 

President  Gibbs  Criticizes  .Kail  Specification 

It  may  be  that  too  much  of  this  harmony  prevailed  in 
drawing  up  and  revising  the  railway-rail  specifications 
of  the  society  during  the  past  eight  years.  These  specifi- 
cations, declared  Pres.  A.  W.  Gibbs  in  his  presidential 
address,  contain  glaring  faults.   Thus,  as  to  ladle  analysis : 

It  is  difficult  to  see  how  a  specification  could  be  made  more 
absurd.  .  .  .  Neither  the  American  Society  for  Testing 
Materials  nor  the  American  Railway  Engineering  Association 
specification  really  protects  the  buyer  as  to  chemistry. 

Again,  as  to  acceptance  of  rails  by  retest  if  the  first 
drop-test  fails : 

We  hold  that  this  is  a  pernicious  practice,  in  that  the  con- 
sumer has  positive  proof  that  some  of  the  accepted  material 
does  not  meet  the  requirements. 

And,  after  further  criticizing  the  clause  which  permits 
unsound  rails  to  be  accepted  as  "special,"  presumably  for 
use  in  unimportant  locations,  he  said : 

Summed  up,  the  rail  specification  of  our  society  does  not 
put  a  proper  premium  on  the  selection  of  the  better  part  of 
the  ingot  for  one  of  the  most  exacting  services  for  which 
steel  is  used.  Where  our  specification  differs  from  that  of  the 
American  Railway  Engineering  Association  it  is  not  so  good. 

He  followed  this  up  by  calling  for  constructive  work 
in  committee  to  "prescribe  specifications  and  tests  which, 
if  enforced,  will  prevent  improper  material  from  getting 
into  service." 

It  is  fair  to  say  that  he  also  expressed  the  opinion  that 
heavier  rail-sections  are  a  first  requisite.  And  he  like- 
wise mentioned  the  steady  increase  in  weights  of  locomo- 
tives and  cars : 

In  this  country  the  answer  [to  the  rising  costs]  has  been 
operation  by  larger  units.  Tersely  stated,  it  meanj  heavier 
loads  and  more  of  them.  This  is  a  path  which,  once  entered 
upon,  admits  of  no  turning  back.  It  leads  directly  to  the  Rail 
Problem. 

Probably  no  important  railway  man  heretofore  has 
stated  so  clearly  the  view  that  there  will  be  no  stopping 
point  in  the  increase  of  train  loads  and  axle  loads. 

Before  referring  further  to  the  committee  work  and 
its  results,  we  note  some  features  of  the  meeting  bearing 
vitally  on  the  society's  future. 

Specifying  Engineering  Methods  and  Pipe  Threads 

As  it  is  only  a  short  step,  in  many  cases,  from  prescrib- 
ing materials  to  dictating  methods  of  construction,  so 
the  danger  always  existed  that  the  society  might  overstep 
the  proper  bounds  of  its  activities  by  taking  up  engineer- 
ing design  or  practice  ,  Not  till  last  year,  however,  did 
an  actual  case  of  any  importance  come  up — the  Drain 
Tile  committee  insisted  on  joining  to  its  specifications 
for  drain  tile  and  test  methods  a  treatise  on  how  to  lay 
drain  tile.   The  strange  thing  is  that,  without  deliberation 
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or  debate,  the  1914  meeting  accepted  this  treatise  and 
voted  to  adopt  it  as  a  standard. 

One  or  two  further  cases  came  up  at  the  present  meet- 
ing. A  prescription  for  laying  sewer  pipe  was  formu- 
lated, and  the  meeting  accepted  it  among  its  Tentative 
Standards.  Again,  the  gypsum  committee  asked  author- 
ity to  specify  concerning  the  laying  up  of  gypsum-block 
walls  and  the  like.  And  again,  the  society  set  a  committee 
to  work  preparing  a  revision  of  existing  standards  for  pipe 
threads — surely  not  a  material ! 

However,  in  the  near  future  means  are  to  be  considered 
for  keeping  out  of  foreign  fields,  except  perhaps  as  to  pipe 
threads.  Even  last  year  the  governing  authorities  felt 
that  to  specify  methods  of  laying  pipe  was  risky  business, 
and  they  therefore  secured  authority  from  the  meeting 
to  consider  broadly  the  problem  of  establishing  limiting- 
principles.  The  result  was  the  announcement,  at  this  year's 
meeting,  of  the  rule  that  the  society's  committees  should 
not  attempt  to  specify  engineering  methods  of  design  or 
construction.  How  this  rule  can  be  carried  into  practice 
is  a  problem  yet  to  be  solved. 

For  the  present  the  specifications  for  laying  drain  tile 
and  for  laying  pipe  sewers  remain  among  the  society's 
standards  (the  latter  only  as  a  Tentative  Standard),  and 
the  gypsum  and  pipe-thread  committees  are  continuing 
their  work  unmodified.  But  the  meeting  gave  some  active 
discussion  to  the  subject,  which  clearly  showed  a  healthy 
sentiment  in  favor  of  sticking  to  materials  per  se. 

Good  Growth  but  Close  Finances 

The  records  presented  by  the  secretary  show  a  steady 
growth  in  spite  of  the  war  conditions.  In  fact,  the  num- 
ber of  new  members  admitted  in  the  first  half  of  1915 
exceeded  prior  figures,  amounting  to  201.  The  total  mem- 
bership is  now  1842,  a  net  increase  of  155  for  the  year,  as 
compared  with  an  average  annual  increase  of  105  in  five 
years. 

Considering  the  growing  membership  and  the  increas- 
ing volume  of  publications  (1881  pages  during  the  past 
year,  as  compared  with  less  than  1000  five  years  ago),  it 
might  be  expected  that  trouble  would  develop  from  the 
low  membership  dues  ($10).  The  secretary  reported, 
in  fact,  that  each  member  cost  $10.79  during  the  year,  so 
that  a  deficit  is  being  accumulated. 

Membership  Dues  Increased 

The  Executive  Committee  studied  both  sides  of  the 
question — cutting  expenses  and  raising  the  income — and 
finally  recommended  that  curtailment  was  inadvisable  but 
that  the  income  ought  to  be  increased.  Various  means 
to  this  end  were  proposed  by  the  committee.  Its  last 
and  most  radical  proposal  was  a  flat  50%  increase  in  the 
annual  dues  of  juniors  ($5  to  $7.50)  and  members  ($10 
to  $15),  as  well  as  in  the  fee  for  membership-in-perpetuity 
of  firms  and  corporations  ($200  to  $300).  When  this 
was  laid  before  the  meeting  by  Vice-Pres.  A.  A.  Stevenson, 
discussion  was  not  needed  or  requested,  but  the  meeting 
voted  solid  and  strong  in  favor  of  the  increase — subject 
to  ratification  by  letter-ballot. 

New  Officers  Elected 

The  selections  for  officers  by  the  nominating  committee 
were  ratified  by  the  society's  vote.  They  are :  President, 
Mansfield  Merriman,  New  York,  N.  Y. ;  Vice-President, 
Gen.  W.  H.  Bixby,  Washington,  D.  C. ;  members  of  Execu- 


tive Committee,  J.  H.  Gibboney  (Roanoke,  Va.),  Prof.  \Y. 
K.  Hatt  (Lafayette,  Ind.),  J.  A.  Mathews  (Syracuse, 
N.  Y.)  and  Prof.  Edward  Orton,  Jr.  (Columbus,  Ohio). 

The  work  done  by  the  society's  committees  in  preparing 
and  revising  specifications  is  hardly  more  important  than 
their  research  and  study  work.  Some  of  this  appears  in 
papers  contributed  by  individual  members  of  committees, 
while  the  rest  is  largely  embalmed  in  appendixes  to  the 
committee  reports.  We  will  mention  some  ofs  the  most 
interesting  items  of  committee  research  after  noting  the 
specifications  adopted. 

The  independent  papers  presented  at  the  meeting  will 
be  reviewed  in  brief  abstract  in  coming  issues,  in  so 
far  as  they  bring  forward  new  facts  or  arguments  neces- 
sary to  the  engineer  in  his  work. 

New  and  Revised  Specifications 
The  following  list  gives  the  subjects  of  the  new  and 
revised  specifications,  test  methods,  and  codes  of  defini- 
tions which  the  meeting  passed  upon.  The  last-named 
are  a  new  thing  in  the  society's  work,  originating  in  the 
fact  that  many  terms  used  in  specifications  did  not  have  a 
single  and  unquestioned  meaning  as  generally  employed. 
Three  sets  of  definitions  were  adopted  this  year,  and 
more  are  in  preparation. 

Reference  is  made  in  the  list  to  dates  of  the  original 
specifications  revised,  and  to  joint  action  with  committees 
of  other  societies. 

specifications 

Brackets  indicate  those  accepted  as  "Tentative"  only 
For  iron  and  steel  chain.* 

For  malleable-iron  castings  (revised  from  1904  standard). 
[For  foundry  coke.]f 

[For  bare  concentric-lay  copper  cable;  hard,  medium-hard 
or  soft.]t 

[For  high-strength  bronze  trolley  wire,  round  and  grooved; 
40%  and  65%  conductivity.] 

For  hard-drawn  copper  wire.§        "]     Revised  from  1913  standards 

For  medium  hard-drawn  copper 
wire. 

For  soft  or  annealed  copper  wire. 
[For  the  alloy:  Copper  88%,  tin  10%,  zinc  2%.] 
For  quenched  high-carbon-steel  splice  bars. 
For  quenched  carbon-steel  track  bolts. 
For  quenched  alloy-steel  track  bolts. 

For  lap-welded  and  seamless  boiler  tubes  for  stationary 
service. |! 

For  welded  steel  and  wrought-iron  pipe.|| 

For  structural  steel  for  bridges  (revised  from  1914  stand- 
ard by  providing  for  unannealed  specimen  tests  of  eyebar 
material.) 

For  automobile  carbon  and  alloy  steels  (revised  from  1914 
standard). 

[For  carbon-steel  bars  for  vehicle  and  automobile  springs.] 
[For  silico-manganese-steel  bars  for  automobile  and  rail- 
way springs.] 

[For  chrome-vanadium-steel  bars  for  automobile  and  rail- 
way springs.] 

[For  helical  and  elliptical  springs  for  railways.] 
[For  alloy-steel  forgings.] 

[For  quenched-and-tempered  alloy-steel  axles,  shafts  and 
other  forgings  for  locomotives  and  cars.] 

For  cold-drawn  steel  openhearth  automatic  screw  stock 
(printed  as  tentative  in  1914). 

For  paving  brick.** 


to  omit  reference  to  cable  or 
strand,  and  by  changing 
"surface  imperfections"  to 
"imperfections." 


*With  partial  cooperation  of  a  committee  of  the  American 
Railway  Association.  The  specifications  differ  slightly  from 
those  of  the  Master  Car  Builders'  Association. 

■(■Includes  methods  of  sampling,  and  will  include  methods 
of  analyzing  coke,  the  latter  to  be  formulated  jointly  with 
committees  of  the  American  Foundrymen's  Association  and 
the  American  Chemical  Society. 

JPrepared  jointly  with  the  Standards  Committee  of  the 
American  Institute  of  Electrical  Engineers. 

§This  was  under  joint  consideration  with  the  Power  Com- 
mittee of  the  American  Electric  Railway  Engineering  Asso- 
ciation, but  agreement  could  not  be  reached. 

||Cover  iron  as  well  as  steel  tube  and  pipe.  The  specifica- 
tions were  drafted  jointly  with  the  wrought-iron  committee. 

•♦Includes  methods  of  test. 
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[For  the  laying  of  sewer  pipe.] 

Vnv  miicklimc  "I     Printed  as  tentative  in  1914;  the  present 

f°r  9U1C  1       '  I  form  contains  many  changes  and  is  essen- 

Por  hydratcd  lime.   J  tiallv  nevv. 

For  purity  of  raw  linseed  oil  from  North  American  seed 
(revised  from  1913  standard). 

For  purity  of  raw  Chinese  wood  oil. 

For  purity  of  boiled  linseed  oil  from  North  American  seed. 
For  turponine.* 

For  classification  of  structural  timber  (revised  from  1907 
standard). 

For  yellow-pine  bridge  and  trestle  timbers  (revised  from 

1910  standard). 

[For  Southern  yellow-pine  piles  and  poles  to  be  creosoted.] 
[For  Southern  yellow-pine  timber  to  be  creosoted.] 
For  cotton  rubber-lined  fire  hose  for  private  department 

use. 

[For  insulated  wire,  30%  rubber  insulation.] 

METHODS  FOR  TEST  OR  SAMPLING 
Brackets  indicate  those  accepted  as  "Tentative"  only. 
[For  sampling  and  analysis  of  pig  and  cast  iron.] 
[For  the  sampling  of  coal.] 

[For  the  laboratory  sampling  and  analysis  of  coal.]t 
For  chemical  analysis  of  alloy  steels. 
For  testing.} 

[For  routine  analysis  of  white  pigments.] 
[For  distillation  test  of  paint  thinners  other  than  turpen- 
tine.] 

[For  determination  of  moisture  in  bleached  shellac] 
[For  sampling  and  analysis  of  creosote  oil.] 
For  test  for  cotton  rubber-lined  hose. 
[For  the  testing  of  automobile  tire  fabrics.] 

DEFINITIONS 

Of  terms  relating  to  sewer  pipe. 
Of  terms  used  in  paint  specifications. 

Of  terms  applicable   to  materials  relating  to   roads  and 
pavements. 

Copper  Wire 

During  the  past  year  disagreement  of  Committee  B-l 
with  the  Power  committee  of  the  American  Electric  Kail- 
way  Engineering  Association  developed  on  the  subject  of 
including  the  twist  test.  The  latter  insisted  on  includ- 
ing such. a  test,  and  no  agreement  could  be  reached.  Co- 
operation therefore  terminated,  and  Committee  B-l  re- 
ported no  revision  of  its  specifications  for  hard-drawn 
copper  wire.  It  fortified  its  case  by  an  inquiry  among 
electric  railways,  which  showed  that  many  are  using  the 
specifications. 

Government  Bronze  (88-10-2) 

In  considering  the  new  specifications  for  88-10-2  bronze 
some  opposition  developed.  The  specifications  of  the  com- 
mittee (Chairman  Wm.  Campbell,  New  York)  set  the 
range  of  composition  at  copper  86-89%,  tin  8-11%,  zinc 
1-3%.  G.  H.  Clamer  of  Philadelphia  demanded  a  higher 
copper  content  (88-90%)  with  reduction  of  the  tin  range. 
No  support  was  given  to  this,  but  it  led  to  the  acceptance 
of  the  specification  as  "Tentative"  instead  of  "Standard," 
so  that  argument  on  the  matter  can  continue. 

Steel 

The  smooth  way  in  which  the  recommendations  of  the 
Steel  committee  (Chairman  C.  D.  Young,  Altoona,  Penn.) 
went  through  was  a  notable  feature  of  the  meeting.  Apart 
from  a  slight  argument  on  spring  steel  the  dozen  or  more 
new  specifications  brought  in  by  the  committee  were  ac- 
cepted by  the  meeting  in  routine  style.  It  is  true,  of 
course,  that  steel  rails,  always  a  sore  theme,  were  not 
involved.  A  dispute  at  last  year's  meeting  over  axle  speci- 

*Covers  both  gum  spirits  and  wood  turpentine. 

-(•Prepared  by  a  joint  committee  of  the  American.  Chemical 
Society  and6  theyAmerican  Society  for  Testing  Materials. 

tTwn  sections  were  accepted  as  merely  tentative.  They 
deal  with  three-poTnt  extensometers  and  with  definitions  of 
elastic  limit. 


fi  cations,  voicing  the  opposition  of  representatives  of  the 
American  Electric  Eailway  Engineering  Association,  has 
been  cleared  away  by  the  withdrawal  of  these  representa- 
tives from  joint  action. 

The  moment  the  specifications  were  disposed  of,  how- 
ever, the  rail  subject  bobbed  up,  and  there  was  an  argu- 
ment, as  noted  farther  on. 

Methods  of  Physical  Testing 

Tbe  long  labors  of  the  committee  on  Standard  Methods 
of  Testing  (Chairman  G.  Lanza,  Philadelphia,  Penn.) 
were  rewarded  at  last  year's  meeting  by  a  rejection  of 
the  revised  specifications  brought  in.  Practically  the 
same  thing  happened  this  year,  inasmuch  as  vital  parts 
of  the  specifications  were  accepted  only  as  "Tentative." 
The  chief  trouble  arose  over  the  committee  specifying 
three-point  attachment  of  extensometers,  and  stopping  the 
machine  to  take  readings,  in  getting  the  modulus  of  elas- 
ticity. Men  from  both  mill  and  college  testing  labora- 
tories joined  in  opposing  these  practices,  which  showed 
that  the  committee  in  trying  to  prescribe  for  both  commer- 
cial and  research  testing  in  a  single  specification  failed 
to  satisfy  either  party.  Other  opposition  related  to  defini- 
tions proposed  by  the  committee  for  elastic  limit,  pro- 
portional limit,  and  yield-point,  and  methods  for  deter- 
mining them. 

T.  D.  Lynch  (Westinghouse  E.  &  M.  Co.),  Prof.  H.  F. 
Moore  (University  of  Illinois)  and  others  declared  that 
two-point  extensometers  and  continuous  running  of  the 
machine  give  reliable  results.   Prof.  G.  Lanza  insisted  that 
only  a  three-point  instrument  with  three  separate  read- 
ings (not  mechanically  averaged)  would  reveal  a  curved 
condition  of  the  specimen.    Mont  Schuyler  (St.  Louis 
municipal  laboratory)  claimed  that  lateral  motion  of  the 
head  of  the  testing  machine  might  neutralize  attempts 
at  centering  a  specimen,  to  the  extent  of  requiring  three- 
point  instruments  to  show  whether  the  pull  is  central. 
Prof.  II.  F.  Moore  objected  to  specifying  three-point  meas- 
urement for  research  tests  because  the  investigator  would 
use  any  method  suited  to  his  purpose;  in  certain  recent 
tests  at  the  University  of  Illinois  extensometers  have  been 
used  on  46  gage-lines,  the  results  showing  among  other 
things  that  transverse  planes  do  not  remain  planes  during 
the  test. 

It  is  expected  that  further  work  of  the  committee  will 
be  directed  toward  working  out  specifications  for  a  definite 
field  of  use. 

Lime  Inspection 
The  Lime  committee's  specifications  for  quicklime  and 
bydrated  lime  were  opposed  by  W.  C.  Hanna  (Calif.  Port. 
Cem.  Co.,  Colton,  Calif.)  on  the  ground  that  the  inspector 
has  no  business  in  the  whole  lime  plant  but  should  be 
limited  to  the  shipping  room ;  special  methods  of  the  plant 
might  become  known  to  competitors  through  the  inspec- 
tor. The  meeting  did  not  take  the  same  view. 

Viscosity  Measurements  for  Lubricants 
The  burning  question  whether  the  Engler  viscosimeter 
is  better  than  the  Saybolt  and  whether  either  of  them 
merits  the  distinction  of  being  made  the  standard  of 
the  society  has  kept  the  lubricants  committee  stirred 
up  for  two  years.  Last  year  the  society  declined  to 
settle  the  matter  and  referred  the  dispute  back  to  the 
committee;  this  year  it  did  the  same.    The  majority 
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of  the  committee  preferred  the  Saybolt  instrument  last 
year,  but  the  opposition  of  the  Bureau  of  Standards  car- 
ried the  day.  Since  then  the  Bureau  made  careful  studies 
of  viscosimeters  and  dropped  its  opposition,  besides  draw- 
ing up  factor  tables  for  converting  the  readings  of  one 
instrument  into  those  of  the  other.  But  other  members 
of  the  committee  continued  their  opposition,  and  brought 
minority  reports  before  the  meeting.  The  meeting  devoted 
a  great  amount  of  time  to  hearing  the  dispute,  which  went 
so  far  as  to  question  the  propriety  of  specifying  a  type  of 
instrument  by  name.  The  verdict  on  the  dispute  was 
that  the  committee  should  adjust  its  differences  during  an- 
other year's  consideration. 

"Dense"  and  "Sound"  Pine 

Classifying  southern-pine  timber  into  long-leaf,  short- 
leaf,  etc.,  proved  to  be  unworkable  for  commercial  grading 
and  buying,  as  the  material  from  the  different  pines  in- 
tergrades  more  or  less.  The  Forest  Service  during  the 
past  year  studied  the  relation  between  rings  per  inch,  per- 
centage of  summer  wood,  strength,  etc.  From  the  results 
of  this  study  a  grading  classification  of  distinct  novelty- 
has  been  developed.  In  the  form  as  drafted  by  the  com- 
mittee and  accepted  by  the  meeting  for  letter-ballot,  there 
are  two  classes,  either  of  which  may  include  long-leaf, 
short-leaf,  loblolly,  Cuban,  and  pond  pine : 

Dense  Southern  yellow  pine  shall  show  on  either  end  an 
average  of  at  least  6  annual  rings  per  inch  and  at  least 
one-third  summer  wood,  or  else  the  greater  number  of  the 
rings  shall  show  at  least  one-third  summer  wood,  all  as 
measured  over  the  third,  fourth,  and  fifth  inches  on  a  radial 
line  from  the  pith.  Wide-ringed  material  excluded  by  this 
rule  will  be  acceptable,  provided  that  the  amount  of  summer 
wood  as  above  measured  shall  be  at  least  one-half. 

The  contrast  in  color  between  summer  wood  and  spring 
wood  shall  be  sharp  and  the  summer  wood  shall  be  dark  in 
color,  except  in  pieces  having  considerably  above  the  minimum 
requirement  for  summer  wood. 

Sound  Southern  yellow  pine  shall  include  pieces  of  Southern 
pine  without  any  ring  or  summer  wood  requirement. 

Two  elaborate  papers,  "Discussion  of  the  Proposed  For- 
est Service  Eules  for  Grading  the  Strength  of  Southern 
Pine  Structural  Timbers,"  by  H.  S.  Betts,  and  "South- 
ern Yellow-Pine  Timber  and  Density  Grading  Eules," 
by  0.  T.  Swan,  supported  these  recommendations. 

Committee  Besearch 
Of  the  extensive  research  work  done  by  the  various  corrT- 
mittees,  only  a  few  notes  can  be  given.  Specially  compre- 
hensive investigations  have  been  or  are  being  made  by  the 
committees  on  Steel,  Cement,  Concrete  Aggregates,  and 
Paint.    A  few  individual  items  are  reviewed  here. 

Studies  of  Bail  Shrinkage 
Pyrometer  studies  of  rails  in  rolling  mills  made  by 
the  Bureau  of  Standards  during  the  past  year  showed  that 
the  shrinkage  clause  in  rail  specifications  does  not  and  can 
not  insure  that  the  final  rolling  will  be  done  cool  enough 
to  give  good  metal  structure. 

Criticism  of  the  society's  specification  was  so  distaste- 
ful to  the  rail  subcommittee  that  it  undertook  a  de- 
fense of  the  shrinkage  clause.  The  subcommittee  pre- 
sented a  very  elaborate  study,  published  as  an  appendix 
to  the  Steel  committee  report.  It  proves  even  more  than 
might  have  been  anticipated,  namely  that  the  finishing 
temperature  has  no  relation  to  the  service  value  of  the  rail. 
Partly  for  this  reason  the  subcommittee  concludes  that 

it  seems  hardly  justifiable  to  go  to  any  great  expense 
'n  determining  finishing  temperatures  any  more  accurately 


than  is  possible  with  the  shrinkage  clause,  which  on  account 
of  its  easy  application  is  by  far  the  most  convenient  means 
of  checking  the  finishing  temperature. 

G.  K.  Burgess,  of  the  Bureau  of  Standards,  after  pre- 
senting a  destructive  detailed  review  of  the  report,  pointed 
out  that  the  subcommittee  itself  declares  the  finishing  tem- 
perature to  show  no  service  relations,  hence  finds  the 
shrinkage  clause  meaningless,  but  insists  on  retaining 
it  in  the  specification.  Further,  the  specified  shrinkage 
allowances  permit  100-lb.  rails  to  be  finished  at  a  tem- 
perature 60°  C.  higher  than  75-lb.  rails;  is  this  a  manu- 
facturing convenience  or  a  necessary  limitation  for  effi- 
ciency in  service?  In  reply  E.  F.  Kenney  (Johnstown, 
Penn.)  defended  the  shrinkage  clause  as  a  heritage,  and 
opposed  with  the  following  argument  Burgess'  proposal 
to  use  pyrometric  control :  Between  making  more  diffi- 
cult a  feature  of  doubtful  value  (control  of  finishing  tem- 
perature) and  throwing  it  out  entirely,  a  middle  course  is 
possible,  namely  retaining  the  doubtful  feature  in  its  sim- 
plest form. 

However,  the  Steel  committee  voted,  Chairman  Young 
announced,  to  consider  seriously  the  matter  of  accepting 
Mr.  Burgess'  cooperation. 

Final  Eepoet  on  the  Havre  de  Grace  Bridge 
Paint  Test 

Though  the  large-scale  comparative  test  of  bridge  paints 
on  the  Havre  de  Grace  bridge  of  the  Pennsylvania  E.E. 
was  ended  more  than  a  year  ago,  no  general  report  on  the 
test  was  then  rendered,  and  the  Paint  committee  had  to 
be  instructed  specifically  by  the  society  to  make  such  re- 
port. An  excellent  report  was  therefore  brought  in  this 
year.  It  describes  the  various  paints  as  to  composition, 
and  in  a  sane  and  useful  way  states  their  performance. 
The  painters'  log-sheets  are  also  reproduced,  to  supply 
information  on  conditions  which  affected  the  application 
of  the  paint. 

The  net  result  of  the  test — so  the  report  impresses  the 
reader — is  to  show  that  most  of  the  19  paints  had  a  sur- 
prisingly long  life,  that  paints  of  nearly  all  varieties  can 
give  good  and  long-time  protection,  and  that  the  virtue 
of  a  red-lead  addition  is  unmistakable. 

Another  important  exposure  test  was  also  finally  re- 
ported— the  Atlantic  City  steel-and-iron  plate  test  of 
paints  made  to  show  whether  a  classification  by  the 
Thompson  water  test  into  so-called  "inhibitors"  and 
"stimulators"  has  any  meaning.  The  subcommittee  which 
reported  could  find  no  meaning,  but  evaded  any  direct 
statement  with  the  recommendation  that  further  tests 
be  undertaken. 

The  cyclopedic  work  of  the  Paint  committee  on  an- 
alysis and  normalization  of  paint-oils  continues  with  un- 
diminished energy.  Most  of  the  oil  and  paint  laborator- 
ies in  the  country  are  participating  in  this  work.  As 
the  list  of  specifications  indicates,  the  work  has  already 
been  brought  to  a  fair  conclusion  as  to  turpentine,  sev- 
eral kinds  of  linseed  oil,  and  raw  Chinese  wood  oil. 

Cement  and  Concrete 

Committee  activities  in  the  concrete  field  were  restricted 
this  year  to  the  consideration  of  the  constituent  ma- 
terials of  concrete  and  did  not  consider  the  finished  con- 
crete. Committees  have  evidently  come  to  the  belated 
conclusion  that  the  trouble  with  concrete,  where  it  is  in 
trouble,  is  not  owing  so  much  to  a  lack  of  appreciation  of 
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the  qualities  of  the  finished  product  as  to  an  ignorance  of 
its  ingredients,  an  ignorance  more  than  surprising  in 
view  of  the  amount  of  concrete  and  the  long  experience 
in  its  use. 

Committee  C-l  on  Standard  Specifications  for  Ce- 
ment, George  F.  Swain,  chairman,  reported  on  four  of 
its  subsidiary  activities — the  Joint  Conference  on  Uni- 
form Tests  and  Standard  Specifications  for  Cement, 
the  autoclave  test,  the  standard  screen  scale  and  the  Chap- 
man consistency  test.  The  report  was  accepted  as  read 
with  no  discussion. 

Cement  Specification 

In  March,  1912,  Committee  C-l  adopted  the  following 
resolution : 

In  order  to  secure  uniformity  in  specifications  for  cement, 
it  is  recommended  that  the  Board  of  Direction  of  the  Ameri- 
can Society  of  Civil  Engineers,  the  Committee  on  Standard 
Specifications  for  Cement  of  the  American  Society  for  Testing 
Materials,  and  the  Government  Departmental  Committee  on 
Specifications  for  Cement  be  each  requested  to  appoint  a  com- 
mittee of  three  to  confer  for  the  purpose  of  reconciling  differ- 
ences. 

In  pursuance  of  this  resolution  on  Oct.  24,  1912,  the 
Joint  Conference  on  Uniform  Methods  of  Test  and 
Standard  Specifications  for  Cement  was  organized  with 
nine*  members.  The  conference  has  conducted  investiga- 
tions and  inquiries  of  various  kinds,  and  reached  an  agree- 
ment on  Apr.  28,  1915,  in  all  matters  except  the  method 
for  the  determination  of  time  of  setting.  The  report  of 
the  conference,  a  document  of  over  a  hundred  pages,  was 
mailed  to  the  members  of  Committee  C-l  on  June  5, 
1915.  At  a  meeting  on  June  23,  1915,  Committee  C-l 
adopted  the  following  motion : 

It  is  moved  that  the  report  of  the  Joint  Conference  be  re- 
ceived and  referred  to  suitable  subcommittees  of  Committee 
C-l  to  investigate  and  report  in  not  later  than  one  year;  said 
subcommittees  to  be  appointed  by  the  Advisory  Committee 
and  approved  by  Committee  C-l. 

It  is  further  moved  that  the  Executive  Committee  of  the 
American  Society  for  Testing  Materials  be  asked  to  confer 
with  the  Board  of  Direction  of  the  American  Society  of  Civil 
Engineers  and  to  suggest  that  they  withhold  from  general 
publication  the  Joint  Conference  report  until  this  committee 
(C-l)  has  had  a  sufficient  opportunity  (not  longer  than  one 
year)  to  consider  the  report. 

It  will  be  remembered  that  the  Joint  Conference  was 
called  into  being  primarily  to  reconcile  the  differences 
in  the  standard  cement  specification  of  the  American 
Society  for  Testing  Materials  (adopted  in  1904  and  re- 
vised slightly  in  1908  and  1909)  and  the  specification 
used  in  the  purchase  of  all  cement  by  the  Federal  Govern- 
ment (signed  by  the  President  in  1912).  The  American 
Society  of  Civil  Engineers  was  a  party  to  the  conference 
because  that  society  is  the  author  of  the  standard  method 
of  testing  cement  always  considered  as  a  part  of  the  Am. 
Soc.  T.  M.  specification.  The  difference  between  the  two 
standard  specifications  is  mainly  in  wording,  arrange- 
ment and  in  the  test  for  time  of  set.  In  the  minds  of 
some  members  of  Committee  C-l  the  sole  function  of  the 
Joint  Conference  was  to  reconcile  these  differences.  Ap- 
parently the  members  of  the  conference  have  a  different 
view,  for  the  work  of  two  years  and  eight  months  has 
ranged  over  the  whole  field  of  cement  and  its  testing  and 
the  recent  report  (available  only  to  members  of  the  com- 
mittee) is  a  resume  of  the  results  of  such  an  investigation 
together  with  a  suggested  standard  specification  differ- 


*Alfred  Noble,  one  of  the  American  Society  of  Civil  Engi- 
neers' members,  died  Apr.  19,  1914,  and  his  place  was  not  filled. 


ing — rather  radically  in  some  details — from  either  of 
the  two  originally  under  consideration.  The  peculiar 
resolutions  adopted  first  by  the  committee  and  later  ac- 
cepted by  the  meeting  are  the  result  of  a  feeling  on  the 
part  of  a  bare  majority  of  the  committee  that  the  report 
and  the  proposed  specifications  should  not  be  made  public 
until  the  manufacturers  of  cement  have  had  time  to  study 
the  report  and  to  submit  criticisms  of  both  report  and 
specification.  It  is  of  course  a  matter  of  debate  in  just 
what  degree  the  wishes  and  opinions  of  Committee  C-l 
can  be  imposed  on  the  American  Society  of  Civil  Engi- 
neers or  on  the  engineers  representing  the  Federal  Gov- 
ernment in  the  conference. 

Autoclave  Test 
The  -subcommittee  on  the  autoclave  recommended  that 
"the  autoclave  test  for  soundness  should  not  for  the  pres- 
ent be  adopted  for  the  reason  that  the  investigations  which 
have  been  made  of  this  method  do  not  show  that  it  is  in 
any  way  superior  to  the  present  test  for  soundness."  The 
subcommittee  on  a  standard  screen  scale  reported  that  in 
accordance  with  a  decision  of  the  Executive  Committee 
of  the  society  no  further  action  should  be  taken  on  this 
question.  The  subcommittee  to  investigate  the  Chap- 
man consistency  test  reported  that  "the  apparatus  when 
operated  in  accordance  with  the  method  recommended  by 
the  inventor  does  not  give  sufficiently  concordant  results 
on  1:3  cement-sand  mortars  or  on  neat  cement  paste 
to  warrant  recommending  its  use  as  a  reliable  test  for  con- 
sistency." 

Concrete  Aggregates 

The  Committee  C-9  on  Standard  Tests  for  Concrete  and 
Concrete  Aggregates  (Sanford  E.  Thompson,  chairman) 
has  outlined  a  most  elaborate  series  of  tests  which  is  now 
under  way,  the  tests  themselves  for  the  most  part  being 
made  in  various  commercial  and  college  laboratories. 
Work  is  being  carried  on  in  cooperation  with  the  Com- 
mittee on  Specifications  and  Methods  of  Tests  for  Con- 
crete Materials,  of  the  American  Concrete  Institute. 

Subcommittees  have  been  appointed,  each  to  direct  the 
investigations  into  one  particular  branch  of  the  general 
subject.  There  is  no  better  method  of  conveying  the 
extent  of  the  program  than  by  abstracting  the  work  of 
each  subcommittee  as  given  in  the  main  committee  report : 

Laboratory  Tests  for  Concrete  and  Laws  of  Mechanical 
Mixtures— This  subcommittee  has  outlined  certain  tests  on 
concrete  and  mortars  with  the  view  of  establishing  the  best 
practice  in  making  and  testing  concrete  specimens  in  the  lab- 
oratory and  to  determine  the  effect  of  variations  in  the  grada- 
tion of  sizes  of  the  aggregates  on  the  strength  and  properties 
of  the  concrete.  These  tests  cover  a  wide  range  and  necessi- 
tate the  making  and  testing  of  a  large  number  of  specimen!/:. 
It  is  felt  that  only  by  making  such  tests  exhaustive  can  in- 
formation be  obtained  which  will  permit  the  drawing  cf 
definite  conclusions.  It  is  hoped  that  these  tests  will  furnish 
information  upon  which  can  be  based  definite  recommenda- 
tions as  to  the  practices  which  should  be  followed  in  testing 
concrete  in  the  laboratory;  and  it  is  also  hoped  that  definite 
conclusions  can  be  reached  as  to  the  effects  of  certain  varia- 
tions in  the  gradation  of  the  sizes  of  the  aggregate  materials^ 
The  following  series  of  tests  have  been  outlined  as  a  part  of 
the  necessary  investigations: 

1  Comparison  of  metal  and  wood  forms  for  standard  lab- 
oratory tests  of  concrete.  2.  Variations  in  strength  and  prop- 
erties of  concrete  throughout  the  batch.  3.  Effect  of  different 
methods  of  tamping  and  compacting.  4.  Effect  of  condition  of 
storage  of  specimens  for  standard  compression  test  of  con- 
crete 5  Method  of  capping  test  specimens  preparatory  to 
testing  6  Effect  of  gradation  of  sand.  7.  Effect  of  varying 
ratio  of  fine  to  coarse  aggregates.  8.  Effect  of  varying  sizes 
of  fine  to  coarse  aggregates.  9.  Strength  of  mortar  as  af- 
fected by  the  form  of  the  test  specimens. 
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Sampling-  and  Testing-  Field  Concrete. — In  laying  out  the 
work  for  this  subcommittee  it  was  found  that  on  a  number  of 
the  larger  concrete  jobs  field  tests  art  being  made,  but  there 
seems  to  be  no  uniformity  of  practice  in  making,  storing  and 
testing  the  specimens.  It  was  deemed'  wise,  therefore,  that 
this  subcommittee  select  tentatively  a  method  which  seems 
to  have  the  most  merit  and  recommend  that  wherever  possi- 
ble such  tests  be  made.  The  following  tests  have  been  out- 
lined: 

1.  Comparison  of  four  methods  of  storage  during  first  two 
days  after  molding-.  2.  Comparison  of  methods  of  storage  sub- 
sequent to  first  two  days.  3.  Study  of  the  cold-weather  effect 
on  field  specimens.  4.  Comparison  of  prisms  made  in  the  field 
and  in  the  laboratory  with  prisms  cut  from  work.  5.  It  is 
considered  within  the  realm  of  possibility  that  a  portable  core 
drill  can  be  made  to  use  in  cutting  test  specimens  from  con- 
crete already  in  place  in  the  form  of  6x12-  or  Sxl6-in.  cylin- 
ders. 

Relative  Values  of  Various  Strength  Tests. — In  the  field  to 
be  covered  by  this  subcommittee  there  are  certain  fundamental 
problems  which  it  is  felt  should  be  investigated  as  soon  as 
possible.    These  may  be  stated  as  follows: 

1.  To  establish  the  relative  reliability  of  mortar  strength 
tests  for  determining  the  suitability  of  sand  for  use  in  con- 
crete. 2.  A  determination  of  the  most  desirable  size  and 
shape  of  mortar  test  specimens  and  the  relation  of  tension  to 
compression.  3.  A  determination  of  the  most  desirable  size 
and  shape  of  concrete  test  specimens. 

Impurities  Affecting  Fine  Aggregates. — The  work  of  this 
subcommittee  is  as  follows: 

1.  In  securing  samples  of  fine  aggregates  which  have 
shown  abnormal  results  when  used  for  concrete.  2.  To  make 
tests  on  the  samples  secured  with  the  view  of  determining  the 
cause  of  the  peculiar  action  noted.  3.  To  find,  if  possible,  an 
economical  corrective  for  such  peculiarities. 

In  order  to  secure  samples  for  this  investigation,  letters 
were  addressed  to  a  large  number  of  persons  throughout  the 
United  States  and  Canada,  who  it  was  thought  might  be  able 
to  assist  in  supplying  samples  of  sand  which  would  be  of 
economic  importance  if  the  impurities  could  be  removed.  Con- 
siderable information  has  been  collected  concerning  sands  of 
this  kind.  Several  samples  have  been  received  and  are  now 
being  subjected  to  preliminary  tests.  The  tensile  and  com- 
pressive strengths  of  mortars  made  from  each  of  these  sands 
will  be  compared  with  mortar  from  standard  Ottawa  sands, 
using  various  brands  of  Portland  cement.  Chemical  analyses 
will  be  conducted  on  the  foreign  material  in  the  sands,  and 
an  effort  made  to  discover  some  method  of  treatment  which 
will  remove  the  defects.  In  searching  for  a  corrective,  the 
commercial  aspect  of  the  problem  will  be  kept  constantly  in 
mind  so  that  the  method  of  correcting  used  for  each  sand  will 
be  practical  and  the  most  economical  one  available. 

Methods  of  Tests  for  Voids,  Weights,  Density,  Specific 
Gravity  and  Consistency. — In  the  standardization  of  certain 
of  these  tests  the  committee  is  cooperating  with  other  com- 
mittees of  the  society  in  order  to  arrive  at  specifications  which 
will  apply  to  all  classes  of  work.  The  first  series  of  tests 
laid  out  has  been  with  reference  to  methods  of  determining 
weights  and  voids. 

The  variables  to  be  standardized  are  (a)  size  of  measure, 
(b)  method  of  filling,  (c)  condition  of  sand. 

Methods  of  Tests  of  Coarse  Aggregates — The  work  of  this 
subcommittee  is  the  investigation  of  methods  of  tests  to  de- 
termine the  suitability  of  coarse  aggregates  for  concrete  to 
be  used  under  varying  conditions. 

Available  Aggregates  for  Concrete. — The  work  of  this 
subcommittee  is  the  compilation  of  localities  throughout  the 
United  States  where  concrete  aggregates  are  available.  The 
cooperation  of  geologists  of  the  United  States  Government  in 
the  various  states  will  be  solicited  and  also  the  assistance  of 
engineers.  The  efforts  of  the  committee  will  first  be  devoted 
to  states  in  which  there  are  few  deposits  of  available  aggre- 
gates. 

Tests  of  Building  Brick 

The  Brick  committee  began  a  series  of  cooperative 
brick  tests  a  year  or  two  ago.  More  than  a  dozen  univer- 
sity testing  laboratories  joined  in  the  testing,  and  many 
brick  manufacturers  furnished  brick  for  the  tests.  Com- 
pressive strength,  modulus  of  rupture  in  bending  test,  and 
absorption,  are  determined.  The  bricks  reported  on  up 
to  the  present  range  in  compressive  strength  from  1564 
to  14,982  lb.  per  sq.in.,  in  modulus  of  rupture  from  187  to 
3354  lb.  per  sq.in.,  and  in  absorption  from  0.57  per 
cent,  to  27.50  per  cent. 


New  Committees 

Extension  of  the  society's  work  continues  steadily.  Four 
new  technical  committees  started  work  during  the  past 
year — on  hollow  building-tile,  on  gypsum  and  gypsum 
products,  on  textile  materials,  and  on  revision  of  pipe 
threads.  Their  formation  was  in  each  case  the  outcome 
of  an  active  demand.  The  hollow  tile  and  gypsum  com- 
mittees have  a  particularly  strong  representation  of  manu- 
facturers. 

Already  the  new  committee  on  textile  materials  has  done 
productive  work.  A  specification  for  automobile  tire 
fabrics  which  it  prepared  was  accepted  by  the  meeting. 
The  gypsum  committee  has  laid  out  for  itself  an  am- 
bitious program,  five  subcommittees  being  organized  to 
deal  respectively  with  gypsum,  gypsum  plaster,  plaster 
board  and  block,  testing  methods,  and  nomenclature. 

B 

Publicity  Wort 

Plans  for  systematic  work  in  educating  the  public  to  a 
better  appreciation  of  engineering  and  the  engineer  were 
discussed  at  a  conference  held  at  Buffalo  on  June  23  which 
was  attended  by  a  dozen  or  more  prominent  engineers. 
In  sending  out  invitations  to  the  conference  a  number 
of  matters  were  suggested  on  which  the  cooperation  of 
engineers  is  desirable,  such  as  a  general  employment  bu- 
reau for  engineers,  passage  of  legislation  in  which  engi- 
neers are  specially  interested,  and  cooperation  between 
different  societies  of  engineers.  The  conference,  however, 
decided  to  lay  principal  emphasis  on  publicity  work.  The 
written  opinions  received  from  those  unable  to  attend  the 
conference  as  well  as  the  opinions  expressed  by  those  pres- 
ent were  generally  in  favor  of  this  feature.  It  was  felt  to 
be  unwise  at  this  time  to  form  an  independent  organiza- 
tion to  carry  on  such  work,  and  it  was  deemed  best  to 
work  instead  through  existing  engineering  societies.  It 
is  probable  that  a  committee  of  engineers  prominent  in 
different  organizations  will  be  organized  to  formulate  defi- 
nite plans  for  carrying  forward  the  work.  Dr.  Frederick 
H.  Newell,  Professor  of  Civil  Engineering  in  the  Univer- 
sity of  Illinois,  has  been  the  leading  spirit  in  the  move- 
ment, in  cooperation  with  C.  E.  Drayer,  of  Cleveland, 
Ohio,  who  has  done  such  notable  work  in  connection  with 
the  publicity  committee  of  the  Cleveland  Engineering 
Society. 

B 

Flood  Protection  at  Olean,  N.  Y. — The  floods  of  March,  1913, 
which  wrought  so  much  damage  in  the  Central  States  also 
exacted  severe  toll  from  Olean,  N.  Y.  Following  the  disaster 
a  flood-abatement  committee  was  appointed  by  the  Chamber 
of  Commerce  of  Olean.  Its  first  step  was  to  apply  to  the 
Federal  government  for  information  regarding  flood-protec- 
tion work  that  had  been  done  elsewhere  in  the  United  States. 
The  committee  report  which  followed  was  adopted  by  the 
mayor  and  common  council,  and  a  bill  was  introduced  rn  the 
State  legislature  in  January,  1914,  asking  for  an  appropria- 
tion of  $150,000  on  condition  that  the  city  bond  itself  for  a 
like  amount.  The  bill  was  vetoed  by  Governor  Glynn;  but 
was  again  passed  by  the  legislature  in  1915,  and  on  May  24 
was  signed  by  Governor  Whitman.  The  local  bond  issue  was 
carried  on  June  IS  by  a  vote  of  6  to  1.  The  proposed  flood- 
protection  structures  along  the  Allegheny  River,  Olean  Creek, 
and  their  tributaries  within  the  city  limits  will  be  erected 
under  the  direction  of  the  superintendent  of  public  works. 
The  bill  provides  for  a  local  commission  of  five  men  to  look 
after  the  city's  interests  in  this  matter.  The  rights-of-way 
have  been  secured  and  the  preliminary  piano  completed;  the 
intention  is  to  start  construction  without  unnecessary  de- 
lay. 
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Report  osa  Clhacsig©  Railway 

The  Chicago  Railway  Terminal  Commission,  organized 
in  May,  1914,  has  issued  its  preliminary  report,  which 
was  submitted  to  the  City  Council  Committee  on  Railway 
Terminals  in  March.  John  F.  Wallace  is  chairman  of  the 
commission.  The  general  recommendations  may  be  sum- 
marized as  follows: 

1.  The  railway  terminals  in  the  district  bounded  by 
Lake  Michigan,  Chicago  Ave.,  Desplaines  St.  and  16th 
St.  should  be  readjusted  and  simplified  by  combination 
and  cooperation.  Many  railway  officials  favor  this  sug- 
gestion. 

2.  The  through  passenger  service  of  all  the  railways 
now  using  terminals  east  of  the  south  branch  of  the  Chi- 
cago River  should  be  combined  in  one  (or  two)  union 
stations,  with  the  exception  of  such  roads  as  can  be  taken 
into  the  new  union  station  on  Canal  St.,  west  of  the 
river. 

3.  The  suburban  service  should  be  given  the  advantage 
of  existing  opportunities  for  through  routing  of  traffic. 

4.  The  river  should  be  straightened  between  Polk  and 
Dodge  St.,  eliminating  the  present  bend  and  enabling 
three  streets  to  be  extended  as  continuous  north-and- 
south  thoroughfares.  This  is  provided  for  in  some  of  the 
ordinances  for  terminal  improvements  and  is  approved 
by  some  of  the  other  roads  affected. 

5.  No  carload  freight  should  be  handled  within  the 
congested  district,  except  that  intended  for  consumption 
and  use  within  the  district.  It  should  be  handled  by  co- 
operative methods  and  facilities  outside  of  the  district, 
as  in  the  case  of  clearing  yard  of  the  Chicago  &  Western 
Indiana  R.R.  (Engineering  News,  June  17,  1915). 

6.  Outbound  less-than-carload  freight  should  not,  as  a 
general  rule,  be  sorted  or  loaded  to  destination  at  the 
freight  stations  in  the  congested  district,  but  should  be 
loaded  into  trap  cars  and  taken  to  outlying  transfer  sta- 
tions or  yards.  Such  yards  should  be  operated  jointly 
by  the  railways.  _  . 

7.  Union  freight  stations  should  be  established  within 
the  congested  district,  taking  the  place  of  separate  sta- 
tions for  individual  roads.  In  this  way  freight  for  any 
or  all  roads  may  be  delivered  at  one  station  or  freight 
house  and  the  necessary  sorting  and  transfer  made  at 
outlying  points. 


Mo  Meetaimg  of  &h±<B  Asiaeiri- 
am  Socaetiy  ©f  M©<elhisuma<ssil 
Eimg>aia®®£5s 

The  summer  meeting  of  this  society  was  held  at  Buf- 
falo June  22-25  with  over  400  members  and  guests  m 
attendance.  The  meeting  was  especially  noteworthy  for 
its  excursions  to  points  of  interest  in  connection  with 
manufacturing  industries  and  the  scenic  wonders  ot 


Niagara  Falls,  the  entire  day  Wednesday  being  spent  there 
and  a  session  being  held  in  the  auditorium  of  the  Shredded 
Wheat  Co.'s  factory. 

A  notable  feature  of  the  meeting  was  a  conference  of 
the  secretaries  of  the  local  sections  of  the  society  in  differ- 
ent cities.  The  principal  questions  discussed  were  the 
amount  of  financial  support  the  national  society  should 
extend  to  the  local  section ,  the  relation  between  the  local 
section  and  the  local  engineering  society  in  the  same  city 
and  the  use  or  disposition  to  be  made  of  papers  read  be- 
fore the  local  section.  After  an  extended  discussion,  there 
appeared  to  be  general  agreement  that  the  amount  of  aid 
extended  by  the  national  society  to  local  sections  must 
vary  with  the  circumstances  of  the  different  sections.  It 
was  further  the  opinion  that  the  manner  in  which  the 
money  should  be  expended  should  be  left  to  the  discre- 
tion of  the  officers  of  the  local  section,  but  an  account- 
ing should  be  rendered  to  the  parent  society. 

Regarding  the  relations  between  the  local  section  and 
the  local  engineering  society,  the  prevailing  opinion  was 
that  the  local  section  should  if  necessary  merge  itself 
in  the  local  society,  which  should  be  open  to  engineers  in 
all  branches  of  the  profession.  A  good  example  of  this  is 
the  situation  at  Buffalo,  where  the  strong  and  prosperous 
Buffalo  Engineering  Society  has  been  developed  out  of 
what  was  originally  started  as  a  local  section  of  the 
American  Society  of  Mechanical  Engineers. 

The  number  and  attractiveness  of  the  excursions  offered 
and  the  specialized  character  of  most  of  the  papers  pre- 
sented at  the  meeting  combined  to  limit  the  amount  of 
discussion.  Among  the  papers  of  interest  presented  was 
one  describing  the  use  of  heat  treatment  for  improving 
the  quality  of  the  metal  in  an  axle  shaft  for  a  motor 
truck.  The  shaft  was  a  2%-im.  diameter  chrome-nickel- 
steel  bar  with  an  ultimate  strength  of  105,000  lb.  per 
sq.in.  and  an  elastic  limit  of  90,000  lb.  per  sq.in.  Some 
improvements  were  made  in  its  design  to  avoid  concen- 
tration of  stresses,  and  by  subjecting  the  shaft  to  heat 
treatment  the  elastic  limit  of  the  material  was  raised 
to  175  000  lb.  per  sq.in.  The  cost  of  this  heat  treat- 
ment is  between  2  and  2%c.  per  lb.  and  the  strength 
of  the  material  is  nearly  doubled. 

The  concluding  paragraph  of  the  paper  was  as  follows : 

Alloy  steels  properly  heat-treated  are  indispensable  for 
motor-truck  work,  as  their  capacity  to  resist  fatigue  is  very 
great  The  writer  looks  forward  to  their  extended  use  m 
other'  fields  of  mechanical  engineering.  As  a  permanent  re- 
pair, the  heat-treated  piece  of  steel  is  in  many  cases  worth 
its  weight  in  gold. 

A  paper  by  F.  W.  Dean,  of  Boston,  Mass.,  on  the  use 
of  corrugated  furnaces  for  vertical  fire-tube  boilers  re- 
ported excellent  results  from  the  use  of  such  furnaces. 
The  elimination  of  stay-bolts  is  a  very  important  advan- 
tage In  a  paper  on  the  influence  of  disk  friction  on 
turbine  pump  design,  the  author,  F.  zur  Nedden,  concludes 
that  while  smoothness  of  both  disk  and  casing  is  necessary 
for  high  efficiency,  the  smoothness  attained  by  ordinary 
machining  is  as  good  as  high  polish.   The  most  important 
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consideration  is  to  keep  the  surface  of  both  disk  and 
casing  as  small  as  possible.  High  pressures  are  more  eco- 
nomically produced  by  high  speeds  or  a  larger  number 
of  stages  than  by  increasing  the  diameter  of  the  impel- 
lers. 

A  general  meeting  of  the  society  is  to  be  held  at  San 
Francisco  in  September  just  preceding  the  National  En- 
gineering Congress. 

B 


Construction  work  on  the  government  railways  in 
Alaska  began  -at  Ship  Creek,  Cook's  Inlet,  on  Apr.  26, 
when  Lieut.  Frederick  Mears,  member  of  the  Alaskan  En- 
gineering Commission,  and  a  number  of  engineers  and 
laborers  arrived.  The  illustrations  and  what  follows  are 
from  Lieut.  Mears'  preliminary  report  to  Secretary  Lane 
of  the  Department  of  the  Interior. 


A  complete  piledriver  outfit  and  an  experienced  crew 
began  work  as  soon  as  the  equipment  could  be  landed  and 
set  in  place.  The  dock  completed  on  the  right  bank  of 
Ship  Creek,  near  the  mouth,  is  equipped  with  a  15- 
ton  stiff-leg  derrick  operated  by  a  hoisting  engine.  This 
derrick  takes  the  loads  out  of  the  scows  in  nets  or  large 
packages  and  places  them  on  the  dock  or  on  a  flat  car. 
A  gridiron  with  pile  foundation  was  constructed  to  fur- 
nish level  bases  for  the  scows  to  rest  upon  when  lying  at  the 
dock  at  low  tide,  and  this  enables  lighters  to  be  unloaded 
at  all  stages  of  the  tide.  Demurrage  charges  would 
amount  to  $150  to  $200  a  day.  A  1000-ton  barge  has  also 
been  purchased  for  use  as  a  floating  dock. 

Contracts  had  been  made  with  about  400  stationmen, 
and  about  100  men  were  employed  on  force  account  by 
June  1.  No  difficulty  has  been  experienced  in  securing 
all  the  stationmen  required.  A  force  of  between  1500  and 
2000  men  will  soon  be  at  work.  By  using  water  transpor- 
tation it  will  be  possible  to  start  work  at  several  points. 


1 — View  showing  temporary  dock,  stiff-leg  derrick 
and  foundation  of  warehouse,  to  store  construction 
materials  and  supplies.  2 — New  200-ton  scow,  shipped 
knocked  down  and  erected  at  Ship  Creek.  3 — A  1000- 
ton  scow  on  the  beach  loaded  with  lumber.  4 — End 
view  showing  new  temporary  landing,  with  steam- 
wheeler  "Chulitna"  tied  up  at  the  dock.  5 — A  100- 
ton  scow  loaded  with  lumber.  6 — General  view  show- 
ing position  of  temporary  landing  and  lumber  rafts- 
on  the  beach 


Progress  on  the  Government  Kailways  in  Alaska;  Ship  Creek  Terminal 
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Construction  camps  have  already  been  established  at  Eagle 
River  and  Peters  Creek,  10  and  22  miles  respectively  from 
the  terminus. 


NATIONAL  ASSOCIATION   OP   RAILWAY  COMMISSIONERS. 
Oct.  12-16.    Secy.,  William  H.  Connolly,  care  Interstate  Com- 
merce Commission,  Washing-ton,  D.  C. 
AMERICAN  FORESTRY  ASSOCIATION. 

Oct.  20.    Secy.,  P.  S.  Risdale,  1410  H  St.,  N.  W.,  Washington, 
D.  C. 


Engineers  who  intend  visiting  the  Panama-Pacific  In- 
ternational Exposition  in  September  will  be  interested  in 
the  following  list  of  engineering-society  meetings  to  be 
held  in  San  Francisco.  From  Aug.  19  to  Oct.  20,  two 
hundred  fifty-seven  congresses,  conferences  and  conven- 
tions are  scheduled.  From  these  we  have  selected  a 
list  of  29  meetings  which  are  of  the  most  direct  interest 
and  importance  to  engineers. 

AMERICAN  ASSOCIATION  OP  RAILROAD  SUPERINTEND- 
ENTS. 

Aug.  19-21.    Secy.,  E.  H.  Harman,  Room  101,  Union  Station, 
St.  Louis,  Mo. 
INSTITUTE  OP  RADIO  ENGINEERS. 

Sept.  13-18.  Secy.,  David  Sarnoff,  71  Broadway,  New  York. 
PAN-AMERICAN  ROAD  CONGRESS. 

Sept.  13-18.    Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150  Nassau  St.,  New  York  City. 
AMERICAN    SOCIETY   OF   CIVIL  ENGINEERS. 

Sept.  16-18.    Secy.,  Charles  Warren  Hunt,  220  West  57th  St., 
New  York  City. 
AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 

Sept.  16-18.     Secy..  Calvin  W.  Rice,  29  West  39th  St.,  New 
York  City. 

AMERICAN  INSTITUTE  OF  MINING  ENGINEERS. 

Sept.  16-18.   Secy.,  Bradley  Stoughton,  29  West  39th  St.,  New 
York  City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 
Sept.  16-18.    Secy.,  F.  L.  Hutchinson,  29  West  39th  St.,  New 
York  City. 

AMERICAN    SOCIETY    OF    HEATING    AND  VENTILATING 
ENGINEERS. 

Sept.  16-18.     Secy.,  J.  J.  Blackmore,  29  West  39th  St.,  New 
York  City. 

AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18.    Secy.,  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem,  Penn. 
INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.   20.     Secy.,  Arthur  Hooker,  Sacramento,  Calif.;  until 
Aug.  1,  New  Stockton,  Calif. 
MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA. 

Sept.  20.  Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City. 
PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES. 
Sept.  20  and  21.    Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 
AMERICAN  MINING  CONGRESS. 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 
INTERNATIONAL  ENGINEERING  CONGRESS. 

Sept.  20-25.     W.  A.  Cattell,   Secy.,  Comm.   of  Management, 
Foxcroft  Bldg.,  San  Francisco. 
INTERNATIONAL  ASSOCIATION  OF  BRIDGE  AND  STRUC- 
TURAL IRON  WORKERS.  „  , 
Sept.    20-30.     Secy.,    Harry   Jones,   American   Central  Life 
Bldg.,  Indianapolis,  Ind. 
AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS. 

Sept.  21  and  22.    Secy.,  F.  M.  White,  Madison,  Wis. 
AMERICAN  SOCIETY  OF  REFRIGERATING  ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.  23  and  24.    Secy.,  H.  M.  Wilson,  Bureau  of  Mines,  Pitts- 
burgh, Penn. 

AMERICAN  ASSOCIATION  OF  REFRIGERATION. 

Sept.  23  and  24.    Secy.,  J.  F.  Nickerson,  431  South  Dearborn 
St.,  Chicago,  111. 
ILLINOIS  GAS  ASSOCIATION.  ,  ro 

Sept.  27.    Adjourned  meeting.    Secy.,  H.  H.  Clark,  72  West 
Adams  St.,  Chicago,  111. 
SAFETY  CONFERENCE. 

Sept.  27  to  30. 
INTERNATIONAL  GAS  CONGRESS. 

Sept.  27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 
AMERICAN  GAS  INSTITUTE. 

Sept   27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 
NATIONAL  DRAINAGE  CONGRESS. 

September,  1915. 
AMERICAN   ELECTRIC   RAILWAY  ASSOCIATION 

Oct    4-9.     Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

AMERICAN      ELECTRIC      RAILWAY  MANUFACTURERS- 
ASSOCIATION.  <oc 
Oct    4-9.     Secy.,  H.  G.  McConnaughy,   165  Broadway,  New 
York  City. 

AMERICAN    ELECTRIC    RAILWAY    ENGINEERING  ASSO- 
CIATION. 

Oct    4-9.     Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 

City. 


At  his  home  in  New  York  City,  on  June  19,  at  the  age 
of  93  years,  occurred  the  death  of  Benjamin  Franklin 
Isherwood,  one  of  the  most  distinguished  members  of  the 
engineering  profession  in  a  generation  long  since  passed 
into  history.  He  was  a  man  whose  actual  experience  dated 
so  far  back  in  engineering  annals  that  it  seems  incredible 
so  many  and  so  great  changes  could  have  occurred  within 
the  span  of  one  man's  life.  He  was  Engineer-in-Chief  of 
the  United  States  Navy  during  the  whole  of  the  Civil  War. 

Benjamin  F.  Isherwood  was  born  in  New  York  City, 
Oct.  6,  1822.  His  father  was  a  physician,  and  his  great- 
grandfather, Captain  Du  Clos,  was  a  distinguished  French 
engineer  and  a  member  of  Lafayette's  staff  during  the 


a. 


American  Revolution  who  had  settled  in  this  country  fol- 
lowing the  war  and  married  into  the  famous  Stevens 
family  of  New  Jersey.  Isherwood  was  educated  at  Al- 
bany Academy  and  then  entered  railway  work  as  an  assist- 
ant to  William  C.  Young,  Civil  Engineer  of  the  Utica  & 
Schenectady  R.R.  (now  part  of  the  New  Y^ork  Central 
Lines).  William  Lake,  afterward  a  distinguished  British 
engineer,  was  then  Resident  Engineer  and  Isherwood's 
immediate  superior  and  instructor. 

From  railway  work  he  went  to  New  York  City,  where  he 
was  employed  on  the  staff  of  John  B.  Jervis,  Chief  Engi- 
neer of  the  Croton  Aqueduct,  then  under  construction, 
and  later  to  the  engineering  department  of  the  Erie  R.R. 
under  Charles  B.  Stuart,  Division  Engineer  of  the  rail- 
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way  and  subsequently  Engineer-in-Chief  of  the  U.  S. 
Navy.  After  this  railway  experience  Isherwood  was  em- 
ployed by  the  U.  S.  Treasury  Department  on  lighthouse 
construction.  In  this  connection  he  was  sent  to  France 
to  superintend  the  making  of  lighthouse  lenses  after  his 
own  designs. 

Upon  the  organization  of  the  Engineer  Corps  of  the 
United  States  Navy,  Isherwood  was  among  the  first  to  be 
appointed  a  member,  and  at  the  outbreak  of  the  Mexican 
War  (1846)  he  began  his  sea  service  on  the  "Princeton," 
the  first  screw  steam  vessel  of  the  navy,  built  by  Ericsson 
as  an  experiment.  His  steam  engineering  studies  therefore 
began  with  the  navy's  earliest  experience  with  steam  as  a 
motive  power.  As  Chief  Engineer  of  the  "Spitfire"  he 
subsequently  took  part  in  every  naval  action  of  the  war. 

Erom  this  time  began  his  systematic  study  and  solution 
of  an  infinite  number  of  problems  then  facing  the  steam 
engineer  and  naval  architect.  He  inaugurated  a  system 
of  experiments,  planned  researches  and  conducted  investi- 
gations in  many  fields.  In  1859  were  published  the  re- 
sults of  some  of  his  work  in  two  volumes  of  "Engineering 
Precedents,"  which  was  the  first  attempt  of  any  import- 
ance to  study  the  duty  of  steam  engines  in  connection  with 
their  indicated  horsepower,  their  losses  by  friction,  the 
losses  in  transmission  and  the  net  energy  expended  in  pro- 
pulsion of  the  ship.  About  the  same  time  he  wrote  the 
chapter  on  American  railroad  bridges  for  Weale's  monu- 
mental British  work  on  bridge  engineering. 

Isherwood's  fame  as  a  steam  engineer  was  greatly  in- 
creased by  his  experiments  on  the  "U.  S.  S.  Michigan," 
which  were  published  in  two  volumes,  one  in  1863  and  the 
other  in  1865.  This  work  was  undertaken  by  the  direc- 
tion of  the  Navy  Department  in  1860,  and  its  results 
created  a  tremendous  impression  among  engineers  the 
world  over,  for  some  of  his  conclusions  were  revolutionary 
in  respect  to  principles  which  until  that  time  had  been 
firmly  held  to.  Here  was  first  pointed  out  the  practical 
limit  to  the  use  of  expansion  in  a  single  engine  cylinder, 
beyond  which  further  expansion  of  the  working  charge 
produces  a  net  loss  rather  than  a  gain.  His  deductions 
were  eventually  admitted  to  be  unquestionable,  and  Isher- 
wood attained  a  very  high  rank  among  engineers  through- 
out the  world.  His  work  made  possible  the  development 
of  the  multiple-expansion  engine.* 

In  spite  of  his  arduous  duties  in  building  up  a  navy 
of  600  vessels  during  the  Civil  War,  he  continued  his 
scientific  and  engineering  researches,  and  his  eight-year 
term  as  Engineer-in-Chief  (1861-1869)  closed  with  a 
most  extraordinary  record  of  accomplishments,  both  for 
the  United  States  Navy  and  the  engineering  profession. 

For  many  years  afterward  he  lived  in  retirement  in  New 
York ;  but  his  habits  of  mind  and  his  inclinations  led  him 
to  continue  his  studies  and  investigations  and  to  make 
some  valuable  translations  from  French  engineering  lit- 
erature. In  1894  he  was  elected  an  honorary  member  of 
the  American  Society  of  Mechanical  Engineers. 

m 

Little  IDasmimgl©  by  2§.si3mss5,s  FE<o>®dls 

During  the  recent  floods  (Engineering  News,  June 
24,  p.  1243)  the  Missouri  and  Kansas  Rivers  reached 
higher  stages  than  in  the  destructive  floods  of  1904  and 
1909,  but  the  damage  done  was  practically  nominal.  The 

*For  interesting  account  of  some  of  the  experiments  on  the 
"Michigan,"  see  "Engineering  News,"  Dec.  27,  1906,  p.  6S2. 


protection  of  the  levees  and  revetment  of  the  two  rivers 
has  proved  effective,  the  streams  flowing  under  control 
between  the  new  and  prescribed  banks. 

The  levees  of  the  Kaw  at  and  above  Kansas  City  were 
erected  under  the  direction  of  the  Kaw  Valley  Drainage 
Board,  by'means  of  assessments  over  the  district,  at  a  cost 
of  $2,000,000.  In  most  cases  the  railroads  have  raised 
their  bridges  to  conform  with  the  elevation  of  the  tops  of 
the  levees,  which  were  designed  to  hold  a  flood  almost 
equal  to  that  of  1903.  The  few  railroads  that  had  not 
raised  their  tracks  and  had  cut  approaches  to  bridges 
through  the  levees,  were  compelled  to  fill  the  cuts  with 
sandbags  as  the  waters  rose  this  year,  and  the  flood  was 
kept  out  of  the  lowlands. 

During  the  spring  there  was  a  contest  between  the 
Drainage  Board  and  the  Kansas  City  Southern  R.R.  on 
the  rebuilding  of  the  latter's  bridge  over  the  Kaw  River  at 
Kansas  City.  The  present  structure  is  of  three  spans, 
and  the  west  abutment  is  about  40  ft.  from  the  levee,  the 
track  between  being  carried  on  piling.  The  flood  of  this 
year  indicated  danger  from  the  piling  and  the  low  level  of 
the  structure,  and  when  the  high  rise  of  the  middle  of  June 
approached,  the  Drainage  Board  received  instructions  and 
authority  from  Governor  Capper  of  Kansas  to  blow  up  the 
approaches  if  necessary  to  prevent  the  bridge  from  dam- 
ming waters  and  causing  an  overflow.    Three  railroads 


Bridge  oe  the  Kansas  City  Southern  R.R.  Over  the 
Kaw  River 


using  the  Chicago-Great  Western  R.R.  bridge  near  the 
mouth  of  the  Kaw  were  ordered  by  the  Drainage  Board  to 
remove  sandbags  and  rock  placed  against  the  pile  ap- 
proaches to  hold  them  firm  against  rising  water,  but  the 
railways  secured  an  injunction  restraining  the  Board  from 
tearing  out  the  approaches  or  damaging  the  bridge. 

On  June  19,  when  it  seemed  certain  that  the  Kaw 
would  rise  to  a  dangerous  height,  officials  of  the  Kansas 
City  Southern  E.R.  ordered  the  piling  approaches  removed 
from  the  west  end  of  the  bridge.  The  water  rose  until 
it  lapped  the  girders,  as  shown  in  the  illustration,  even 
with  the  current  flowing  through  the  channel  left  where 
the  piling  was  removed. 

The  collision  which  occurred  on  the  Caledonian  Ry.  at 
Gretna,  England,  on  May  22  was  the  most  serious  rail- 
way disaster  that  has  ever  happened  in  Great  Britain  or, 
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as  far  as  we  recall,  in  any  other  country  since  the  rail- 
way era  began.  The  total  number  killed  was  about  162, 
with  200  injured.  Only  two  railway  accidents  have  ever 
occurred  in  the  British  Isles  which  at  all  compare  with 
this  in  the  number  of  lives  lost.  One  of  these  was  the 
famous  Tay  bridge  disaster  in  1879,  when  a  bridge 
across  the  Firth  of  Tay,  near  Dundee,  Scotland,  was 
blown  down  in  a  terrible  storm  while  a  train  was  cross- 
ing and  every  one  of  the  60  persons  on  board  perished. 
Ten  years  later  at  Armagh,  Ireland,  a  long  excursion 
train  had  to  be  split  in  two  in  order  to  ascend  a  steep 
grade.  The  first  half  of  the  train  was  left  at  the  top, 
while  the  locomotive  went  back  for  the  rest  of  the  train. 
To  keep  the  cars  on  top  of  the  grade  from  running  back 
down  the  hill  the  wheels  Were  spragged  with  wooden 
blocks  (for  at  that  day  railway  cars  on  remote  lines  in 
the  British  Isle,  were  not  always  provided  with  brake 
gears).  By  some  means  these  blocks  became  displaced 
and  the  cars  ran  back  down  the  grade,  colliding  with 
the  ascending  portion  of  the  train  and  killing  80  persons. 

The  Gretna  disaster,  therefore,  caused  more  than 
double  the  loss  of  life  of  the  worst  previous  railway  dis- 
aster in  British  railway  history.  The  principal  facts 
concerning  the  Grertna  collision,  as  now  reported  in  Lon- 
don Engineering  and  The  Engineer,  are  as  follows :  The 
accident  occurred  at  a  block  signal  station  known  as 
Quintin's  Hill,  where  there  are  two  sidings  (which  at 
the  time  of  the  accident  were  rilled  with  freight  trains) 
and  two  main  tracks  for  north-  and  south-bound  trains. 
A  northbound  local  train  arrived  at  6  :30  a.m.,  and  the  sig- 
nalman on  duty,  in  order  to  clear  the  main  track  for 
a  northbound  express,  switched  the  local  train  onto  the 
southbound  main  track  to  wait  until  the  northbound  ex- 
press had  passed.  Two  minutes  later  the  day  signal- 
man arrived,  and,  forgetting  that  the  local  train  was 
standing  on  the  southbound  track,  he  gave  a  "line- 
clear"  signal  to  the  next  signal  box,  allowing  a  south- 
bound troop  train  to  come  into  the  block.  A  curve 
prevented  the  engineer  of  the  troop  train  from  seeing  the 
standing  local  train  until  he  was  close  upon  it.  The 
collision  blocked  both  tracks,  and  very  shortly  afterward 
the  northbound  express  ran  into  the  wreck  at  high  speed. 
Fire  followed  the  collision  and  nearly  a  score  of  cars  were 
burned.  From  the  account  of  the  collision  there  was 
apparently  no  track  circuit  control  of  the  block  instru- 
ments, so  that  the  sole  reliance  for  safety  was  on  the 
signalman's  records  and  accuracy. 

Investigation  showed  that  while  the  day  signalman 
should  have  relieved  the  night  man  at  6  a.m.,  they  actu- 
ally made  the  change  at  6 :  30.  In  order  to  prevent  this 
irregularity  from  being  discovered  by  the  inspectors,  rec- 
ords of  trains  after  6  a.m.  were  made  on  a  piece  of  paper 
and  not  on  the  train  register  and  were  copied  in  the 
train  register  by  the  man  who  later  came  on  duty. 

m 

A  Broken  Dike  at  Fairfield,  Neb.,  caused  by  a  flood  in  the 
Little  Blue  River  on  June  18,  resulted  in  the  washing  away 
and  damaging-  of  a  number  of  summer  cottages. 

A  36-in.  Sewer  Settled  for  75  ft.  of  its  length  and  broke, 
in  Council  Bluffs,  la.,  recently.  The  ground  in  the  vicinity 
is  cracked  and  caved  to  a  width  of  20  ft.  The  accident  was 
caused  by  heavy  rains  loosening  the  sand  on  which  the  pipe 
lay.  Press  dispatches  state  that  the  settlement  began  two 
weeks  previous  to  the  break.  To  repair  this  sewer  sheet- 
piling  was  driven  all  around  the  break,  and  the  earth  sur- 
rounding the  pipe  was  excavated  to  a  width  of  6  ft.  The 
sewer  is  14  ft.  below  the  street  surface  and  lies  in  2  ft.  of 


quicksand.  Two  lengths  of  pipe  were  laid  in  1V2  days.  About 
25  lengths  were  required  to  make  the  repair. 

A  Severe  Earthquake  shook  the  Imperial  Valley  in  Cali- 
fornia on  the  night  of  June  22.  Nine  lives  were  lost,  eight  of 
them  in  the  town  of  Mexicali  across  the  border  in  Mexico. 
Damage  estimated  at  half  a  million  dollars  was  done  to 
buildings  in  various  towns.  The  irrigation  system  from  the 
Colorado  River,  on  which  the  Imperial  Valley  is  entirely  de- 
pendent for  its  water-supply,  was  not  injured  by  the  earth- 
quake. A  telegram  from  C.  R.  Rockwood,  engineer  of  the 
Imperial  Irrigation  District,  to  "Engineering  News"  states 
that  there  was  no  interruption  of  water  service  anywhere  on 
the  canal  system.  One  wooden  structure  was  damaged  by  a 
landslide,  but  can  be  repaired  at  a  cost  of  $1000.  The  pro- 
tection levees  along  the  Colorado  which  guard  the  Imperial 
Valley  from  overflow  were  uninjured. 

A  Railway  Passenger  Station  in  Oakland,  Calif.,  to  cost 
$1,000,000,  is  to  be  built  by  the  Southern  Pacific  Co.  The 
Oakland  City  Council  has  passed  an  ordinance  authorizing 
the  proposed  construction  and  requiring  work  to  begin  within 
six  months.  A  12-story  office  building  will  be  erected  in  con- 
nection with  the  station. 

A  Change  in  the  Treatl  Contour  of  Car  Wheels  has  been 
proposed,  reducing  the  taper  of  the  tread  from  the  present 
standard  of  1  in  20  to  1  in  38.  It  is  claimed  that  the  present 
standard  taper  is  responsible  for  increased  rail  renewals  and 
is  severe  upon  the  wheel.  This  proposition  was  noted  in  the 
report  of  the  Committee  on  Car  Wheels  presented  at  the  re- 
cent annual  -convention  of  the  Master  Car  Builders'  Associa- 
tion. It  is  the  opinion  of  the  committee  that  such  a  change 
will  be  detrimental  to  the  wheel,  but  the  committee  will  give 
it  consideration  if  it  can  be  shown  that  it  will  be  of  such  ben- 
efit to  the  rail  as  to  offset  any  bad  effect  upon  the  wheel.  The 
matter  is  to  be  investigated  jointly  by  this  Association  and 
the  American  Railway  Engineering  Association. 

Fair  Treatment  of  Subcontractors  by  general  contractors 
was  discussed  editorially  in  our  issue  of  May  27  (p.  1041), 
in  connection  with  the  action  taken  by  the  Master  Builders' 
Association  of  Boston.  Action  has  just  been  taken  by  the 
Bridge  Builders  &  Structural  Society  of  New  York  in  opposi- 
tion to  general  contractors  who,  after  using  a  bid  which  they 
have  received  on  steel  fabrication  in  their  own  bid  for  an 
entire  work  and  receiving  the  award  of  the  contract,  seek  to 
obtain  still  lower  prices  from  competing  concerns.  To  meet 
this  condition  the  Bridge  Builders  &  Structural  Society  will 
seek  to  have  engineers  and  architects  receive  separate  bids 
for  steelwork,  apart  from  the  general  contract,  wherever  the 
amount  involved  is  250  tons  or  more. 

The  Bill  for  Licensing-  Structural  Engineers  in  Illinois, 
backed  by  the  Western  Society  of  Engineers,  has  made  two 
definite  steps,  having  been  amended  to  meet  some  objections 
of  the  architects  and  having  been  passed  (as  amended)  by 
the  House  of  Representatives.  The  amendments  were  made 
under  an  agreement  between  the  engineers  and  the  architects, 
and  their  effect  is  to  limit  the  work  of  engineers  to  buildings 
which  are  commonly  recognized  as  engineering  structures, 
such  as  manufacturing  plants,  power  houses,  etc.  In  conse- 
quence, the  Illinois  Society  of  Architects  and  the  Illinois 
Chapter  of  the  American  Institute  of  Architects  have  with- 
drawn their  opposition,  although  it  is  understood  that  the 
State  Board  of  Examiners  of  Architects  continues  its  opposi- 
tion. The  bill  is  now  in  the  Senate,  where  some  minor 
amendments  (agreed  to  by  the  architects)  will  be  offered. 

Two  Passenger  Trains  on  the  Western  Maryland  Ry.  came 
together  in  a  head  collision  on  High  Bridge,  a  mile  and  a  half 
west  of  Thurmont,  Md.,  at  5:45  p.m.,  June  24.  Six  persons 
were  killed  and  many  others  injured.  An  investigation  to  fix 
responsibility  was  begun  on  June  25  by  the  Interstate  Com- 
merce Commission.  The  direct  cause  of  the  collision,  which 
was  between  the  accommodation  train  bound  from  Hagerstown 
to  Baltimore  and  the  Blue  Mountain  express  from  Baltimore 
to  Hagerstown,  seems  to  have  been  an  error  committed  by 
the  Hagerstown  dispatcher.  High  Bridge  is  about  35  mi.  from 
Hagerstown,  and  is  about  90  ft.  above  a  road  at  the  bottom 
of  a  ravine  on  the  eastern  slope  of  the  Blue  Ridge  Mountains. 
The  wreckage  on  the  bridge  was  cleared  away  before  7  p.m., 
June  25.  One  of  the  cars  hung  over  the  edge  of  the  bridge. 
To  recover  this  car  a  temporary  trestle  was  built  from  the 
bridge  under  the  car  so  that  the  falsework  supported  the 
load  until  locomotive  cranes  lifted  the  car  back  to  the  track. 
The  bridge  was  not  badly  damaged.  Owing  to  a  sharp  curve 
just  at  the  bridge  the  enginemen  of  the  two  locomotives  were 
unable  to  see  each  other  until  they  were  both  on  the  bridge. 
The  brakes  were  applied,  but  with  little  result,  as  the  trains 
were  too  close  to  each  other.  In  addition  to  the  investigation 
made  by  the  Interstate  Commerce  Commission  inspectors, 
the  railway  began  an  investigation  on  the  morning  of  June  28. 


July  1,  1915 


ENGINEERING  NEWS 


47 


A  Department  of  Engineering-  and  Public  Works  for  New 
York  State  was  discussed  on  June  25  before  a  joint  committee 
of  the  Constitutional  Convention.  Representatives  were  pres- 
ent from  the  Committee  of  Engineers  representing  national 
and  local  engineering  societies  which  favor  the  control  of 
the  proposed  department  by  a  commission  appointed  by  the 
Governor,  with  terms  of  office  such  that  a  new  member  of 
the  commission  might  be  appointed  by  each  successive  gov- 
ernor. Arguments  in  favor  of  this  system  were  presented 
editorially  in  "Engineering  News"  of  June  17,  p.  11S6.  Argu- 
ments before  the  committee  were  made  by  Messrs.  Nelson  P. 
Lewis  and  Ernest  P.  Goodrich.  Prof.  Olin  R.  Landreth,  of 
Schenectady,  a  member  of  the  Constitutional  Convention,  has 
introduced  a  bill  by  which  the  proposed  department  would 
be  under  control  of  the  state  engineer,  with  certain  matters 
of  general  policy  determined  by  the  Canal  Board,  which  is 
made  up  of  various  state  officers  ex  officio.  This  plan  of 
organisation  was  advocated  by  Robert  E.  Horton,  of  Albany. 
Professor  Landreth's  bill  has  been  indorsed  in  its  essential 
details  by  the  Albany  Society  of  Civil  Engineers  and  by  the 
Society  of  Engineers  of  Eastern  New  York.  Mr.  Horton  said 
that  the  existing  system  of  a  state  engineer  who  is  a  con- 
stitutional officer  backed  by  a  deliberative  body  such  as  the 
Canal  Board  has  much  good  in  it  and  should  not  be  discarded 
unless  the  system  to  be  adopted  in  its  place  can  be  proved 
to  be  better.  Other  speakers  were  Albert  E.  Cluett,  of  Troy, 
former  State  Engineer  H.  A.  Van  Alstyne,  Edwin  A.  Fisher 
and  George  A.  Ricker,  late  Deputy  Highway  Commissioner. 
All  the  speakers  favored  consolidation  of  the  engineering 
work  of  the  state  into  one  department  and  only  disagreed  as 
to  whether  that  department  should  be  under  one  man  or  con- 
trolled by  a  commission. 

FERS0HALS  I 

Mr.  S.  Ennes,  General  Superintendent  of  the  Western 
Maryland  Ry.,  has  been  appointed  General  Manager  of  the 
road,  his  old  position  being  abolished.  His  headquarters  will 
be  at  Hagerstown,  Md. 

Mr.  E.  I.  Cantine,  M.  Am.  Soc.  C.  E.,  Chief  Deputy  to  State 
Engineer  John  H.  Lewis,  Assoc.  M.  Am.  Soc.  C.  E.,  has  been 
placed  in  charge  of  all  highway  work  in  the  State  of  Oregon 
initiated  since  May.  22 

Mr.  F.  M.  Fuller,  Jun.  Am.  Soc.  M.  E.,  Consulting  Engi- 
neer, Duluth,  Minn.,  has  been  appointed  General  Manager  of 
the  Park  Point  Traction  Co.,  of  that  city,  to  succeed  J.  B. 
Crane,  M.  Am.  Soc.  M.  E.,  removed  to  New  York. 

Mr.  T.  J.  Cosgrove,  formerly  of  Cosgrove  Bros.,  Stone  Con- 
tractors, and  recently  a  member  of  the  New  York  City  Build- 
ing Code  Revision  Commission,  has  resumed  business  as  a 
cut  stone  contractor  after  several  years  rest  owing  to  ill 
health. 

Mr.  John  H.  Boschen,  President  of  the  Commonwealth  Sav- 
ings Bank,  has  been  appointed  Assistant  Commissioner  of 
Public  Works  of  Manhattan,  to  fill  the  vacancy  caused  by  the 
appointment  of  Mr.  Ralph  Folks  as  Commissioner  of  Public 
Works.    Mr.  Boschen  will  receive  a  salary  of  $6000  a  year. 

Mr.  E.  A.  Kingsley,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Temple, 
Tex.,  has  been  selected  as  Paving  Engineer  of  San  Antonio, 
Tex.,  under  the  commission  form  of  government.  For  the  past 
year  Mr.  Kingsley  has  been  Supervising  Engineer  in  charge 
of  the  roads  being  constructed  in  the  Temple  good  roads  dis- 
trict of  Bell  County. 

Mr.  M.  P.  Paret,  M.  Am.  Soc.  C.  E.,  formerly  Assistant  Dis- 
trict Engineer  of  the  Pacific  District  of  the  Interstate  Com- 
merce Commission,  has  been  appointed  District  Engineer.  Mr. 
Charles  H.  Byers  has  been  appointed  Assistant  District  Engi- 
neer. The  district  headquarters  are  in  the  Wells  Fargo  Build- 
ing, San  Francisco,  Calif. 

Mr.  C.  W.  Reinhardt,  technical  illustrator,  120  Liberty  St., 
New  York  City,  formerly  chief  draftsman  of  "Engineering 
News,"  has  joined  the  firm  of  Winters  &  Cahill,  technical  il- 
lustrators, Times  Building,  New  York  City.  Hereafter  the 
firm  will  be  known  as  Reinhardt,  Winters  &  Cahill,  Inc.,  with 
offices  at  the  latter  address. 

Mr.  B.  G.  Slining,  formerly  Vice-President  of  the  South- 
western Engineering  Co.,  of  San  Antonio,  Tex.,  has  severed  his 
connections  with  that  firm.  Mr.  Slining  expects  to  spend 
several  months  in  Chicago,  returning  in  the  late  summer  to 
San  Antonio,  where  he  will  take  up  the  investigation  of 
several  hydraulic  developments. 

Mr.  E.  B.  De  Vilbiss,  Assoc.  Am.  Inst.  E.  E.,  Electrical  En- 
gineer, at  Fort  Wayne,  Ind.,  of  the  Pennsylvania  Lines  West, 


has  been  appointed  Assistant  Engineer  of  Motive  Power,  with 
headquarters  at  Toledo,  Ohio.  Mr.  W.  A.  Stockbridge,  Assoc. 
Am.  inst.  E.  E.,  Inspector  of  Motive  Power,  at  Fort  Wayne, 
will  succeed  Mr.  De  Vilbiss  as  Electrical  Engineer. 

Messrs.  F.  F.  Prentiss,  Vice-President  of  the  Cleveland 
Twist  Drill  Co.;  William  G.  Mather,  President  of  the  Cleve- 
land-Cliffs Iron  Co.;  Morris  A.  Black,  President  of  the  H. 
Black  Co.;  O.  P.  Van  Sweringen,  Agent  for  the  Shaker  Heights 
Land  Co.  and  Director  of  the  Cleveland  &  Youngstown  It. It. 
Co.,  and  H.  M.  Farnsworth,  President  of  the  County  Park 
Board,  have  been  appointed  members  of  the  newly  organized 
City  Plan  Commission  of  Cleveland,  Ohio. 

Messrs.  C.  Rupert  and  J.  H.  Callahan,  Brick  Contractors, 
have  gone  into  partnership  under  the  firm  name  of  Rupert  & 
Callahan,  with  offices  at  1306  South  2nd  St.,  St.  Joseph,  Mo. 
Mr.  Callahan  was  previously  connected  with  the  St.  Joseph 
Construction  Co.,  of  St.  Joseph  and  Hutchinson,  Kan.,  and  also 
with  the  Stamey-Callahan  Construction  Co.,  of  Hutchinson. 

Maj.  Wildurr  Willing,  Corps  of  Engineers,  U.  S.  A.,  has 
been  detailed,  in  addition  to  his  other  duties,  as  inspector  and 
for  consultation  or  to  superintend  the  construction  or  repair 
of  any  aid  to  navigation  authorized  by  Congress  in  the  Fif- 
teenth Lighthouse  District.  Maj.  Willing  will  relieve  Col. 
Curtis  McD.  Townsend,  Corps  of  Engineers,  M.  Am.  Soc.  C.  E. 

The  Pennsylvania  Co.  announces  the  following  changes 
and  appointments:  Mr.  E.  T.  Whiter,  General  Superintend- 
ent of  the  Northwest  System,  has  been  promoted  to  the  newly 
created  position  of  Assistant  General  Manager  of  the  entire 
system.  Mr.  W.  C.  Downing,  Superintendent  of  the  Central 
System,  at  Toledo,  has  been  appointed  General  Superintendent 
of  the  Northwest  System.  Mr.  Isaac  W.  Geer,  Superintendent 
of  the  Cleveland  &  Pittsburgh  Division,  at  Cleveland,  has 
been  promoted  to  General  Superintendent  of  the  Central  Sys- 
tem, with  offices  at  Toledo,  Ohio. 


Richard  Gilpin,  Consulting  Engineer,  Philadelphia,  Penn., 
died,  June  21,  at  Cape  May,  N.  J.,  where  he  was  spending  the 
summer  with  his  mother.  Death  was  due  to  pneumonia,  ag- 
gravated by  an  attack  of  heart  disease.  He  was  a  member  of 
the  Engineers'  Club  of  Philadelphia. 

Loomis  Eaton  Chapin,  M.  Am.  Soc.  C.  E.,  Consulting  Hy- 
draulic and  Sanitary  Engineer  of  Pittsburgh  and  of  Canton, 
Ohio,  died  recently,  at  57  years  of  age,  at  his  home  in  Canton, 
where  he  had  lived  for  20  years,  serving  until  12  years  ago  as 
City  Engineer.  He  was  a  graduate  of  the  University  of  Mich- 
igan.   His  widow  and  a  son  and  two  daughters  survive  him. 

William  MacKenzie  Hughes,  M.  Am.  Soc.  C.  E.,  Consulting 
Bridge  Engineer,  died  June  25,  at  his  home  in  Chicago.  He 
was  born  at  Utica,  N.  Y.,  in  1848,  and  started  his  business 
life  as  a  machinist's  apprentice.  Beginning  in  1870,  he  took  a 
special  course  at  Cornell  University,  graduating  in  1874.  He 
made  a  specialty  of  steel  bridge  and  structural  work,  and 
was  City  Bridge  Engineer  of  Cincinnati  from  1874  to  1881,  of 
Cleveland  from  1883  to  1888,  and  of  Chicago  about  1894.  After 
leaving  Cincinnati  he  was  in  charge  of  bridge  work  on  the 
New  York,  Chicago  &  St.  Louis  Ry.  During  1889  and  1890 
he  was  Engineer  and  Assistant  General  Manager  of  the  Key- 
stone Bridge  Co.,  and  from  1891  to  1893  was  Engineer  of  Con- 
struction for  the  Columbian  Exhibition  at  Chicago  and  of  the 
Metropolitan  Elevated  Ry.  at  Chicago.  In  1895  he  took  up 
private  practice,  and  was  engineer  for  the  design  and  con- 
struction of  numerous  works,  including  drawbridges  over  the 
Chicago  River  and  the  Chicago  Drainage  Canal,  part  of  the 
Chicago  South  Side  Elevated  Ry.  extensions,  etc.  His  widow 
and  a  daughter  survive  him. 
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COMING  MEETINGS 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Aug.    16-18   and   25-28.     Annual   meeting  in   Los  Angeles, 
Calif.,  Aug.  16-18;   in  San   Francisco,   Aug.   25-2S.  Secy., 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 
CIANS. 

Aug.  24-27.    Annual  convention  in  Cincinnati.    Secy.,  Clar- 
ence R.  George,  Houston,  Tex. 

Colorado  Electric  Light,  Power  and  Railway  Association — 

The  13th  annual  convention  will  be  held  this  year  in  Glen- 
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wood  Springs,  Colo.,  Sept.  23-25.  Thomas  F.  Kennedy,  900 
Fifteenth  St.,  Denver,  is  secretary. 

Engineers  Club  of  Baltimore — At  the  annual  meeting  held 
June  3  the  following  officers  were  elected:  President,  Oscar 
F.  Lackey;  vice-president,  W.  Watters  Pagon;  chairman  of 
house  committee,  John  N.  Mackall;  members  of  the  board  of 
directors,  William  Walter  Crosby,  R.  Keith  Compton  and  Ezra 
P>.  Whitman.  The  secretary  continues  to  be  William  D.  Jan- 
ney.  The  opening  meeting  of  the  club  for  the  ensuing  sea- 
son will  be  held  on  the  first  Thursday  in  September.  The 
secretary's  address  is  4  West  Eager  St.,  Baltimore,  Md. 


High-Voltage  Insulation  Tester 

The  commercial  form  of  high-voltage,  high-frequency  os- 
cillator, shown  in  the  accompanying  view,  has  been  developed 
by  the  General  Electric  Co.,  Schenectady,  N.  Y.,  to  furnish 
current  for  testing  porcelain  insulators  and  bushings.  The 
outfit  requires  from  about  1.5  kv.-a.  at  25  cycles  to  2.5  kv.-a. 
at  60  cycles,  and  may  be  used  on  110  or  220  volts.  It  will 
deliver  current  up  to  165,000  volts  and  30,000  cycles.  Other 
sets  for  100,000,  250,000  and  500,000  volts  are  being  designed. 

The  essential  elements  of  the  high-frequency  oscillator 
are  (1)  a  step-up  transformer  (from  110  or  220  to  13,000 
volts);  (2)  a  condenser  placed  across  the  high-voltage  term- 
inals of  this  transformer,  (3)  an  adjustable  control  gap,  (4) 
an  oscillation  transformer  with  non-ferrous  core  and  con- 
sisting of  a  few  turns  on  the  primary  and  many  turns  on 
the  secondary,  (5)  a  properly  proportioned  sphere  gap,  and 
(6)  a  suitable  reactance  to  protect  the  step-up  transformer 
against  short  circuit  during   sparking  at   the   control  gap. 


High-Tension  Testing  Oscillator 

The  voltage  is  controlled  by  gradually  opening  the  control 
gap,  one  electrode  being  grounded  and  connected  to  a  rod 
extending  through  the  side  of  the  case,  which  permits  mani- 
pulation while  the  spark  is  playing.  The  high  potential  of 
discharge  across  the  sphere  gap  is  read  directly  in  volts  from 
a  graduated  scale.  The  fuses  and  disconnecting  switches  are 
mounted  inside  the  frame,  the  main  switch  being  connected 
by  a  rod  to  a  handle  just  above  the  control-gap  handle. 

When  a  spark  passes  across  the  control  gap  the  con- 
denser is  short-circuitel  and  a  damped  oscillating  current 
surges  back  and  forth  through  the  low-tension  winding  of 
the  oscillation  transformer.  Forced  oscillations  are  set  up 
in  the  high-tension  circuit  for  application  to  the  insulators 
under  test. 

The  high-frequency  oscillator  test  of  insulators  is  intended 
to  approximate  more  nearly  the  conditions  under  which  in- 
sulators fail  in  service.  Experience  has  shown  that  the  high- 
frequency,  high-potential  test  is  not  harmful  to  good  porce- 
lain, provided  the  insulators  are  properly  proportioned  and 
constructed  and  the  electric  strain  is  not  carried  unreasonably 
close  to  maximum  limits.  Insulators  that  fail  under  proper 
tests  would  fail  under  similar  stresses  in  service.  In  the 
laboratory  good  insulators  have  withstood  high-frequency 
tests  by  the  hour,  while  imperfect  ones  have  been  quickly 
picked  out. 

*    *  * 
Locomotive  Pyrometer 

A  pyrometer  for  superheater  locomotives  is  being  intro- 
duced by  the  Locomotive  Superheater  Co.,  New  York.  Its 
purpose  is  to  indicate  to  the  engineman  the  temperature  of  the 
superheated  steam.  The  instrument  is  of  the  electrical  type, 
consisting  of  thermo-couples,  having  the  cold  end  located  in 


the  saturated  steam  in  the  steam  space  of  the  boiler  and  the 
hot  end  located  in  the  steam  chest,  directly  in  the  flow  of  the 
superheated  steam.  The  former  is  subject  only  to  slight  va- 
riations in  temperature,  owing  to  variation  of  pressure,  while 
the  latter  is  subject  to  a  range  from  that  of  saturated  steam 
to  about  650°.  The  instrument  has  a  range  of  250°  to  750°. 
The  difference  in  electromotive  force  generated  by  the  two 
ends  is  read  in  degrees  of  temperature  on  the  dial  in  the  cab. 
When  running,  with  throttle  open,  the  indicator  should  reg- 
ister 600°  to  650°;  if  this  is  not  attained  it  is  evidence  either 
that  the  engine  is  not  being  properly  handled  or  that  it  has 

not  been  put  in  running  condition  by  the  roundhouse  force. 

*  *  * 

Speed-Redueing  Gear 

A  novel  mechanical  gear  for  reducing  steam-turbine  or 
electric-motor  speeds  has  been  devised  by  the  Turbo-Gear  Co., 
Industrial  Bldg.,  Baltimore,  Md.    It  is  also  used  for  stepping 

up  speeds  where  this  is 
desired.  The  scheme  is 
shown  by  the  accom- 
panying view  of  the 
nested  gears. 

There  is  a  large  in- 
ternal double  helical 
gear,  of  openhearth 
steel,  fixed  to  the  cas- 
ing. Concentric  with 
this  is  a  double  helical 
pinion,  of  chrome-vana- 
dium steel,  on  the  high- 
speed shaft.  Three  par- 
allel intermediate  gears 
o  f  manganese-bronze 
are  on  hardened  forged- 
Steel  shafts  carried  by 
the  slow-speed  shaft 
which  extends  out  from 
the  casing  opposite  to 
the  high-speed  shaft 
and  concentric  with  it. 
The  housing  is  a  gray- 
iron  casting,  split  horizontally  and  ribbed  to  give  rigidity.  An 
eccentric  on  the  slow-speed  shaft  drives  an  oil  pump  which 
supplies  the  high-speed  bearings,  the  discharge  flow  passing 
over  the  gears,  which  do  not  run  in  an  oil  bath.  A  ball  bear- 
ing on  each  end  plate  supports  the  slow-speed  member;  the 
high-speed  shaft  is  carried  by  a  babbited  bearing  on  one  plate 
and  a  bronze  socket  bushing  in  the  slow-speed  gear  frame. 
Only  one  type  is  now  furnished.  This  is  30  in.  high  and  occu- 
pies an  overall  space  38x28  in.;  speed  ratios  of  from  8.5  :  1  to 
16  :  1  are  secured  for  high-speed  shaft  speeds  of  500  to  6000 
r.p.m.  The  weight  is  1200  lb.  An  efficiency  of  95  per  cent,  is 
guaranteed,  but  98  and  99  per  cent,  are  reported  to  have  been 
reached  on  test. 

*  *  * 

Traveling  Cranes  with  Platform  Hoists 

The  novel  design  of  the  traveling  crane  shown  in  the 
accompanying  view  has  been  developed  by  the  Cleveland 
Crane  &  Engineering  Co.,  Wickliffe,  Ohio,  for  the  assembling 
shops  of  the  Ford  Motor  Co.  at  Cleveland,  Cincinnati,  Pitts- 
burgh, Atlanta  and  Long  Island  City.  They  will  be  used  in 
unloading  freight  received  in  bulk  on  the  ground  level  and 


Speed-Reduction  Gears 


Crane  for  Foed  Shops 

conveying  it  to  staggered  platforms  projecting  from  the 
floors  above  into  the  crane  runway.  The  main  hoists  have 
a  capacity  of  50  tons;  four  ropes  wind  up  on  drums  8  ft.  apart, 
the  maximum  lift  being  about  86  ft.  The  main  hoist  is  driven 
by  a  40-hp.  induction  motor  (a  new  design  just  brought  out 
by  the  Westinghouse  Electric  &  Manufacturing  Co.).  The 
bridge  and  trolley  motors  are  of  11  and  5  hp.  respectively. 
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New  hoist  equipment,  with  a  variety  of  novel  features, 
has  been  installed  by  the  Hamilton  Mountain  Park  Co., 
Ltd.,  at  Hamilton,  Out.,  making-  the  Hamilton  Inclined 
Railway  probably  the  "largest  passenger  incline  in  the 
world."  The  difference  in  elevation  between  the  general 
level  of  the  city  and  the  plateau  back  of  the  bluffs  is  325 


car  weighs  :]0,000  lb.  ;  the  average  car  load  is  20,000  lb., 
the  maximum  being  30,000  lb. 

Two  1%-in.  ropes,  weighing  4.15  lb.  per  ft.,  run  from 
each  car  to  a  special  double  fixed-drum  double-geared 
electric  incline  hoist.  One  rope  is  for  haulage;  the  other 
is  a  safety  cable.    The  average  rope  speed  during  a  run 


Pig.  1.  Hamilton  Mountain  Pake  Inclined  Railway  at  Hamilton,  Ontario 


ft.  As  the  roads  leading  up  the  bluffs  are  necessarily 
steep,  the  inclined  railway  handles  a  very  large  and 
miscellaneous  traffic — transporting  passengers,  freight, 
automobiles,  trolley  cars,  teams  etc.  The  railway  was 
formerly  operated  by  a  steam  hoist,  but  this  became  in- 
adequate to  the  requirements  of  increased  speed  and 
safety. 

The  Inclined  Railway 

Two  large  platform  cars  are  carried  in  balance  on  an 
inclined  double  track  800  ft.  long,  having  a  grade  of 
,40.3  per  cent.    The  track  gage  is  12  ft.  iy2  in.;  each 

*From  information  furnished  by  the  Lidg-erwood  Manu- 
facturing Co.,  New  York  City,  and  the  General  Electric  Co., 
Schenectady,  N.  V, 


is  585  ft.  per  min.  The  time  of  a  single  trip  is  iy2  min., 
and  there  is  a  3-min.  rest  period  between  trips. 

New  Hoist 

The  hoist  is  located  in  a  house  106  ft.  from  the  knuckle 
between  the  incline  and  the  level  of  the  summit.  The 
main  rope  from  the  right-hand  car  is  wound  over  the  top 
of  the  right-hand  hoist  drum.  The  main  rope  from  the 
left-hand  car  is  wound  underneath  the  left-hand  hoist 
drum.  The  safety  rope  from  the  right-hand  car  is  led  over 
7-ft.  deflecting  sheaves  to  the  top  of  the  left-hand  drum, 
while  that  from  the  left-hand  car  is  similarly  led  to  the 
bottom  of  the  right-hand  drum. 

There  are  four  head  sheaves  and  four  deflecting  sheaves. 
The  former  are  arranged  vertically  so  as  to  carry  the 


50 


ENGINEERING  NEWS 


Vol.  74,  No.  2 


hoist  and  safety  ropes  in  a  direct  line  from  the  cars; 
the  deflecting  sheaves  are  placed  horizontally  at  such  an 
angle  that  the  rope  will  be  led  in  a  direct  line  either  to 
the  top  or  bottom  of  the  hoist  drums,  as  the  case  may 
be.  Floating  guide  sheaves  are  placed  in  the  rope  tunnels 
between  the  head  sheaves  and  the  hoist  drums. 

The  12-in.  drum  shaft  is  a  two-piece  steel  forging,  52 
ft.  long  and  weighing  13,300  lb.  The  7-in.  intermediate 
shaft  is  a  single  forging  20  ft.  long.  Two  two-section 
cast-iron  barrel  drums,  96  in.  in  diameter  and  70  in.  on 
the  face,  coil  800  ft.  of  rope.  Each  drum  barrel  weighs 
16,700  lb.  The  drums  are  bolted  at  one  end  to  a  post- 
brake  ring  and  at  the  other  to  a  gear. 

The  cast-steel  drum  gears  are  double  eight-arm  wheels 
with  122  involute  teeth  of  12-in.  face  and  122-in.  pitch 
diameter.  The  intermediate  cast-steel  gears  have  113 
herringbone   teeth   of   8-in.   face   and   56i/2-in.  pitch 


floating  on  the  line.  The  generator  has  a  reversed  series 
field  throwing  load  fluctuations  on  the  battery.  A  small 
percentage  of  the  load  fluctuations  falling  on  the  machine 
will  lower  its  voltage  to  such  an  extent  that  the  battery 
must  discharge  and  furnish  the  balance  of  the  momentary 
demand.  The  regulation  is  therefore  inherent  in  the 
design  of  the  machine  and  is  entirely  automatic. 

Operation  and  Safety  Appliances 

The  operator's  cabin  is  fitted  with  one  electric  control 
and  two  hand-brake  levers.  The  levers  will  not  be  used 
ordinarily,  as  the  hoist  is  equipped  with  solenoid  brakes 
operating  on  the  motor  shaft.  The  hand-brakes  therefore 
need  only  be  used  for  locking  the  cars  at  the  top  and 
bottom  positions  or  in  an  emergency. 

In  starting  a  run,  the  operator  releases  the  drum  post 
brakes  by  the  hand-levers,  puts  his  foot  on  the  small 


Fig.  2.   Electric  Hoist  of  the  Hamilton  Inclined  Railway 

Showing  all  of  one  drum  and  part  of  the  second,  both  motors,  both   solenoid   brakes,   geared   connections,   clutches,  flyball 

governor,  etc. 


diameter;  the  intermediate  forged  pinions  have  22  her- 
ringbone teeth  of  8-in.  face  and  11 -in.  pitch  diameter. 

Drive 

A  1.80-hp.  500-volt  475-585-r.p.m.  direct-current  motor 
(designed  for  the  voltage  variation  of  storage-battery 
service)  drives  the  hoist  through  two  gear  reductions 
with  a  total  ratio  of  29.8  to  1.  A  magnetic-contactor 
panel  gives  remote  control.  To  insure  continuous  service 
a  reserve  180-hp.  motor  and  solenoid  are  provided  and 
can  be  substituted  in  a  few  minutes. 

Power  is  supplied  in  the  form  of  three-phase  25-cycle 
2200-volt  alternating  current.  For  changing  this  into 
direct  current,  a  motor-generator  set  has  been  installed 
of  sufficient  capacity  to  supply  the  average  demand  of 
the  hoist,  plus  some  surplus  for  charging  a  storage-battery 


foot-pedal  located  at  the  bottom  of  the  master  controller 
and  moves  the  handle  of  the  controller  either  to  the  right 
or  the  left,  as  the  case  may  be.  The  cars  start  and 
automatically  accelerate  to  the  normal  rope  speed.  At 
a  predetermined  point  on  the  incline,  the  controller 
handle  automatically  is  turned  to  such  a  position  that 
the  speed  is  cut  down  to  one-tenth  normal  and  finally 
is  turned  to  the  oil'  position,  setting  the  solenoid  brakes 
and  bringing  the  cars  to  rest. 

Should  the  operator  become  disabled  during  a  run,  he 
will  of  necessity  remove  his  foot  from  the  foot-pedal, 
thereby  cutting  off  the  current  and  bringing  the  cars 
to  rest.  In  order  to  move  the  cars,  the  operator's  foot 
must  be  on  this  pedal. 

Should  the  controller  fail  to  stop  the  cars,  an  over- 
winding device  is  attached  winch  will  shut  off  the  current 
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and  set  the  solenoid  brakes.  In  case  the  cars  should  stop 
short  of  their  landing  positions,  owing  to  the  action  of  the 
automatic  overwinding  mechanism,  there  are  two  or  three 
points  on  the  controller  available  so  that  the  operator 
can  bring  the  cars  to  their  proper  positions.  Should  the 
speed  of  the  cars  exceed  the  normal  by  a  predetermined 
amount,  an  overspeed  device  (fiyball  governor)  will  trip 
a  570-lb.  weight  which  will  set  the  drum  post  brakes. 
The  emergency  weight  can  also  be  tripped  manually  from 
tlie  cabin. 

The  hoist  was  made  by  the  Lidgerwood  Manufacturing 
Co..  of  New  York  City,  the  electrical  machinery  and 
control  apparatus  by  the  General  Electric  Co.,  of 
Schenectady,  and  the  storage  battery  by  the  Electric 
Storage  Battery  Co.,  of  Philadelphia. 

Tms^s^floimsv-s,  Spsdiim 
By  John  E.  Rippey* 

Among  the  imposing  monuments  of  the  Roman  period 
in  Spain  is  the  aqueduct  of  Tarragona.  This  conduit 
brought  water  from  the  River  Gaya,  about  twenty-two 
miles,  by  means  of  canals  and  tunnels  and  by  conduits 
supported  on  arches  and  piers. 

Although  built  about  200  B.C.,  the  remains  of  the 
masonry  aqueduct  are  in  a  line  state  of  preservation  to- 
day. Figs.  1  and  2  Show  a  portion  of  the  structure 
extending  across  a  valley  about  four  miles  north  of  Tar- 
ragona, and  Figs.  3  and  4  show  the  aqueduct  near  the 
city.  The  valley  crossing,  shown  in  Figs.  1  and  2,  is 
composed  of  two  tiers  of  stone  arches.  The  tower  tier  of 
eleven  arches  is  240  ft.  long  and  45  ft.  high.  The  up- 
per tier  is  712  ft.  long  and  78  ft.  high,  thus  making 
a  total  height  of  123  ft.  The  span  of  the  arches  is 
22  ft.  G  in.  and  the  piers  are  12  ft.  square  at  the  base. 


There  is  apparently  no  mortar  between  the  18  voussoirs 
which  make  up  the  arches,  arranged  as  shown  in  Fig.  5. 

From  all  appearances,  this  aqueduct  was  part  of  an 
inverted  siphon.  Very  little  remains  of  the  waterway. 
Fig.  6  is  a  sketch  showing  the  largest  portion  that  re- 
mains intact.  At  several  points  slabs  of  concrete  were 
found,  which  probably  formed  the  top  of  the  siphon. 
These  are  about  6  in.  thick,  and  the  coarse  aggregate 
is  composed  of  broken  brick — the  only  sign  of  brick  in 
the  structure. 

After  crossing  over  the  bill  shown  in  Fig.  1,  the  water 
was  carried  on  for  about  three  miles  and  then  turned  to  the 


•Assistant  Superintendent  of  Construction,  University  of 
Nebraska,  Lincoln,  Neb. 


Figs.  5  and  <;.  Details  of  Part  of  Aqueduct  Shown  in 
Figs.  1  and  2 

Pig-  5 — Arrangement  of  facing  stone  of  arches.    Fig.  fi  

Details  of  waterway 

right  and  brought  into  the  city,  as  shown  in  Figs.  3  and  4. 
This  portion  of  the  aqueduct  is  built  entirely  of  brick  and 
concrete.  Originally,  this  structure  had  a  total  length 
of  about  1200  ft.  At  present  there  are  only  27  arches 
standing,  each  having  a  span  of  about  12  ft.  and  a  rise 
of  about  7  ft.  The  brick  used  in  this  work  are  12  in. 
long,  6  in.  wide  and  IVi  in.  thick.  The  mortar  at  pres- 
ent is  extremely  hard. 

The  Spanish  government,  realizing  the  historic  value 
of  these  aqueducts,  has  taken  steps  to  preserve  them. 
Before  these  steps  were  taken,  the  people  tore  down  a 
number  of  the  arches  and  used  the  brick  for  the  con- 
struction of  a  number  of  the  neighboring  buildings. 


Figs.  1  to  4.   Views  of  Two  Portions  of  Tarragona  Aqueduct,  Spain 

Pig.  1— About  four  miles  from  the  city.    Fig.  2— Entering  the  city.    Fig.  3— Waterway  of  portion  shown  in  Fig  1 

Detail  of  brickwork  and  concrete 


Fig.  4- 
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SYNOPSIS — This  complicated  crossing  involved 
two  intersecting  streets  (with  car  tracks),  two 
groups  of  steam  railways,  and  spur  tracks  to 
several  industries.  The  railways  were  lowered  and 
the  streets  raised,  crossing  the  tracks  by  an  X- 
shaped  viaduct  of  reinforced  concrete,  the  two 
legs  of  this  being  of  different  design.  The  ivork 
was  done  by  the  two  railways  and  was  carried  on 
without  interrupting  street  traffic.  One  railway 
did  all  its  work  with  its  own  forces,  while  the 
other  let  contracts  for  a  part  of  the  work. 


The  elimination  of  the  grade  crossings  at  Tower  Grove 
is  the  most  extensive  of  the  works  of  this  kind  at  St. 
Louis,  Mo.  It  involved  special  problems  and  difficulties 
due  to  the  location  and  the  traffic  conditions,  as  may  be 
seen  from  the  plan,  Fig.  1. 

Tower  Grove  Ave.  and  Vandeventer  Ave.  are  two  wide 
intersecting  thoroughfares  with  car  tracks  and  heavy 
street  traffic.     At  their  intersection 
they  are  crossed  by  the  numerous  tracks 
of  the  Missouri  Pacific  Ry.  and  the  St. 
Louis  &  San  Francisco  Ry.  The  former 
has  a  suburban  branch  (to  Oak  Hill) 
which  crosses  the  latter  at  grade,  and 
both  lines  have  spurs  serving  several 
industries.    Each  has  a  station  at  the 
crossing.    There  are  about  56  passen- 
ger and  freight  trains  on  the  St.  Louis 
&  San  Francisco  and  70  on  the  Mis- 
souri Pacific  passing  over  the  cross- 
ing every  24  hours,  while  the  street 
cars  number  519  in  the  same  time, 
r  Some  years  ago  the  city  passed  a 
grade-separation    ordinance    u  n  d  e  r 
which  the  railways  would  have  had  to 
lower  their  tracks  about  25  ft.,  leaving 
the  street  level  unaltered  and  throwing 
the  entire  expense  upon  the  railways. 
The  industries  objected  to  this,  as  it 
would  have  made  it  impracticable  to 
serve  them  by  spurs  to  the  ground  level, 
and  two  of  these  industries  obtained 
an  injunction  to  prevent  the  railways 
from  carrying  out  the  work.    It  was 
finally  decided  by  the  State  Supreme 
Court  that,  while  the  city  had  power 
to  order  grade  separation,  it  had  no 
power  to  compel  the  work  to  be  done 
in  the  most  expensive  manner  and 
in  such  a  way  as  to  interfere  with 
the  facilities  enjoyed  by  the  industries. 

The  railways  had  shown  that  a  cheaper'  method  would 
be  to  carry  the  streets  beneath  the  tracks.  After  the 
above  defeat  the  city  prepared  a  compromise  ordinance, 
under  which  the  railway  tracks  were  to  be  lowered  12 
ft.  and  the  streets  elevated  13  ft.,  and  providing  that 
the  city  would  assume  the  consequential  damages  to 
abutting  property.    This  ordinance  was  accepted  by  the 


railways  in  1913.    Work  was  commenced  early  in  1914. 

The  general  plans  and  the  designs  for  the  viaduct 
were  prepared  by  the  railways  jointly  and  approved  by 
the  city  authorities.  The  work  is  under  the  direction  of 
F.  G.  Jonah,  Chief  Engineer  of  the  St.  Louis  &  San 
Francisco  Ry. ;  C.  E:  Smith,  Assistant  Chief  Engineer  of 
the  Missouri  Pacific  Ry.,  and  C.  E.  Talbert,  Street  Com- 
missioner. The  engineers  in  direct  charge  are  Perry 
Topping,  Assistant  Engineer  of  the  St.  Louis  &  San 
Francisco  Ry. ;  E.  S.  Wonson,  Bridge  Engineer  of  the 
Missouri  Pacific  Ry.,  and  L.  R.  Bowen,  Bridge  Engineer 
of  the  city's  Street  Department. 

The  railways  pay  all  construction  cost,  amounting  to 
about  $600,000.  This  includes  industry  connections,  no 
part  of  these  being  paid  for  by  the  industries.  The  city 
pays  all  consequential  damages,  as  before  noted,  and  pays 
also  for  the  paving.  At  the  north  end  the  elevation  for 
the  viaduct  approaches  made  it  necessary  to  raise  several 
buildings  to  the  new  grade.  As  this  compelled  closing 
some  stores,  etc.,  during  the  change,  the  city  undertook 


Fig.  1.   Plan  of  Tracks  and  Viaducts  at  the  Tower  Grove  Crossing, 

St.  Louis,  Mo. 

The  layout  of  the  Missouri  Pacific  Ry.  tracks  is  tentative  only  At  Present 
it  has  only  the  two  tracks  adjacent  to  the  station,  and  a  single  track  on  the 
Oak  Hill  line.    Additional  tracks  will  be  laid  later 

to  pay  a  portion  of  the  rent  in  such  cases.  The  street- 
railway  company  pays  for  its  temporary  track  work  and 
the  shifting  of  the  tracks,  also  the  cost  of  track  and 
overhead  work  across  the  viaduct.  Each  of  the  railway 
companies  assumed  the  construction  of  that  part  of  the 
viaduct  over  its  own  tracks,  and  the  dividing  line  is 
shown  at  A  in  Fig.  1. 
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The  grcrand  is  nearly  level.  The  track  depression  ex- 
tends for  a  distance  of  about  4500  ft.  and  reaches  a 
maximum  depth  of  about  16  ft.  below  the  original 
level.  The  viaducts  have  a  maximum  elevation  of  about 
12  ft.  above  the  original  level,  or  9  ft.  to  the  under  side 
of  the  floor-beams,  giving  a  clear  headway  of  22  ft,  be- 
tween rail  level  and  the  viaduct.    It  will  be  seen  by  the 


concrete  work,  including  this  railway's  portion  of  the 
viaduct,  was  let  to  the  Jarrett-Richardson  Paving  Co.. 
of  Springfield,  Mo.,  while  the  additions  and  improve- 
ments to  the  passenger  station  were  let  to  James  Stew- 
art &  Co.,  of  St.  Louis. 

During  the  excavation  for  the  new  grade,  the  two  main 
tracks  of  the  St.  Louis  &  San  Francisco  Ry.  were  di- 
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Fig.  2.   Profile  of  the  St.  Louis  &  San  Francisco  Ry.  at  the  Tower-Grove  Crossing,  St.  Louis,  Mo. 


profile  of  the  St.  Louis  &  San  Francisco  Ry.,  Fig.  2,  that 
the  original  crossing  was  a  summit  in  the  grades,  so  that 
the  main  line  is  improved  by  the  lowering  of  the  tracks, 
the  grade  through  the  depression  being  0.75%.  On  the 
other  hand,  it  introduces  difficulties  in  the  industry- 
track  connections,  for  which  grades  of  1.85  and  3%  are 
required  to  reach  the  surface. 

The  St.  Louis  &  San  Francisco  Ry.  did  its  grading, 
including  steam-shovel  work,  with  its  own  forces.  The 


verted  to  pass  around  the  station  (at  the  original  level) 
as  shown  by  the  dotted  lines  in  Fig.  1,  thus  facilitating 
both  the  traffic  and  the  construction  work.  Fig.  3  shows 
this  cut  in  progress,  looking  west  from  the  crossing,  with 
the  temporary  tracks  at  the  right.  The  Missouri  Pacific 
Ry.  branch  line  is  shown  shifted  beyond  its  original  lo- 
cation and  carried  by  a  temporary  trestle.  With  the  low- 
ering of  the  main  lines  this  branch  was  replaced  on  its 
original  location,  but  at  the  new  grade. 


Fig.  3.    Lowering  Tracks  at  the  Tower  Grove  Crossing,  St.  Louis,  Mo. 

tramc%Jn%\i%r\l^\nnSiZeS^r^?m  the  Vandeyenter  Ave.  viaduct.  The  cut  is  for  the  St.  Loui's  &  San  Francisco  Ry.. 
Missouri Sifl  Tv  Iwl  l  n  Aer?orary(1,trac^  aK.th£  V^h,  Beyon<i  the  temporary  tracks  is  the  main  line  of  the 
imfcsoun  i  acme  Ky„  while  the  line  crossing  the  cut  is  the  Oak  Hill  branch  of  the  St.  Louis,  Iron  Mountain  &  Southern  Ry 
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Fig.  4  shows  the  work  in  progress  for  the  St.  Louis 
&  Sau  Francisco  Ry.  at  the  south  end  of  the  Vande- 
venter  Ave.  viaduct.  The  foundations  of  the  viaduct 
were  built  in  trenches  before  the  general  excavation  was 
made.  The  remaining  high-level  track  at  the  right  is 
an  industry  connection  (now  lowered).  Beyond  the 
viaduct  may  be  seen  the  temporary  bridge  carrying  Tower 
Grove  Ave.  across  the  cut,  at  the  original  ground  level. 
At  the  deepest  part,  the  cut  has  retaining  Avails,  and  on 
the  east  side  an  incline  will  lead  up  to  a  double-track 
paved  team  yard  at  the  present  ground  level,  as  shown 
in  Fig.  1.  The  Tower  Grove  station  also  will  remain  at 
the  present  level,  with  stairways  to  the  train  platforms 
and  to  the  viaduct. 

On  the  Missouri  Pacific  Ry.  the  restricted  space  pre- 
vented diversion  of  the  tracks,  and  running  tracks  had  to 
be  kept  open  while  a  preliminary  cut  was  made  for  the 


first  two  tracks  at  the  new  grade.  These  were  adjacent  to 
the  station  and  had  a  double-track  junction  with  the 
single-track  Oak  Hill  branch.  The  limited  traffic  on 
this  branch  did  not  warrant  the  cost  of  a  diversion  to 
secure  an  overhead  crossing  of  the  St.  Louis  &  San  Fran- 
cisco By.,  but  an  interlocking  switch  and  signal  plant  will 
be  installed  for  the  protection  of  traffic  over  the  grade 
crossing. 

South  of  this  double-track  cut,  trenches  were  made  for 
the  foundations  of  the  viaduct.  The  bents  were  built  on 
these  and  the  deck  then  built,  leaving  for  the  future  the 
excavation  of  the  ground  to  widen  the  cut  for  additional 
tracks.  The  Tower  Grove  station  (M.  P.  By.)  was 
raised  to  the  level  of  the  viaduct  approach  and  placed 
against  the  sidewalk  line,  as  shown  in  Fig.  1.  Later,  a 
bridge  will  extend  from  the  station  across  the  tracks, 
with  stairs  to  the  train  platforms.  The  excavation  of 
the  cut  was  interfered  with  by  sewers  and  water  and  gas 


mains,  and  the  change  of  grade  of  the  tracks  was  com- 
plicated by  the  necessity  of  maintaining  a  connection 
with  the  Oak  Hill  branch.  The  Missouri  Pacific  Ry, 
did  all  its  portion  of  the  work  (including  the  viaduct) 
with  its  own  forces. 

In  the  concreting,  the  Missouri  Pacific  Ry.  employed  a 
stationary  mixer  plant  with  tall  elevator  tower  and  in- 
clined chutes  to  the  forms.  Smaller  intermediate  towers 
supported  the  long  runs  of  chutes.  The  plant  was  placed 
first  near  one  end  of  the  viaduct  and  later  on  the  ground 
in  the  angle  between  Yandeventer  Ave.  and  Park  Ave. 
(Fig.  1).  The  contractor  for  the  concreting  on  the  St. 
Louis  &  San  Francisco  By.  used  a  small  portable  mixer 
which  was  shifted  as  the  work  progressed.  In  building 
the  retaining  walls  and  viaduct  bents,  this  outfit  stood 
on  the  ground  and  had  attached  to  it  a  truck  with  a 
telescopic  elevator  tower.    For  concreting  the  deck,  the 


portable  mixer  was  placed  on  the  upper  level  and  dis- 
charged the  concrete  directly  into  wheelbarrows  for  de- 
livery to  the  forms. 

Type  of  Viaduct  Dksign 

The  viaducts  are  of  reinforced  concrete,  with  bents 
supporting  a  slab  and  beam  deck.  Together  they  form 
an  X-shaped  structure,  with  a  solid  fill  at  the  intersec- 
tion (between  the  two  railways-).  The  approaches  and 
lateral  connections  are  solid  fills  with  concrete  retain- 
ing walls.  Each  of  the  four  sections  of  the  viaduct  has 
five  spans,  alternately  long  and  short,  with  %-in.  ex- 
pansion joints  over  two  of  the  bents  (Fig.  5).  At  these 
joints  the  ends  of  the  slabs  have  zinc  plates  which  rest 
upon  other  zinc  bearing  plates  on  the  cap  girder  of  the 
bent.    Concrete  trolley  poles  are  used. 

The  bents  have  square  columns  and  footings  spaced  12 
ft.  c.  to  c.j  with  a  guard  wall  extending  between  the 
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columns  to  a  height  of  about  5  ft.  above  the  rails,  to 
protect  the  structure  in  the  event  of  a  train  being  de- 
railed beneath  it.  The  columns  are  capped  with  a  heavy 
girder,  on  the  faces  of  which  are  formed  skewbacks  for 
the  floor-beams.  In  the  Tower  Grove  Ave.  viaduct,  which 
is  at  right  angles  to  the  tracks,  the  floor-beams  are 
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Eig.  5.  The  Tower  Grove  Ave.  Viaduct 

parallel  to  the  line  of  the  viaduct  and  are  spaced  to  give 
two  beams  beneath  each  street-car  track,  as  shown  in 
Fig.  5. 

On  the  Vandeventer  Ave.  viaduct,  however,  which 
makes  a  skew  crossing  with  the  tracks,  the  floor-beams 
are  diagonal  to  the  deck,  as  shown  in  Fig.  6.  In  this 
case,  the  ends  of  the  beams  and  deck  slabs  are  carried  by 
deep  facia  girders,  which  are  not  required  in  the  Tower 
Grove  Ave.  viaduct.  It  will  be  seen  that  for  the  longer 
skew  spans  (46  to  55  ft.  long  on  the  skew)  steel  facia 
girders  are  used,  but  these  are  incased  in  concrete  so  as 
to  harmonize  with  the  remainder  of  the  structure. 

Handling  Street  Traffic  Across  the  Work 

One  of  the  difficulties  in  construction  was  the  necessity 
of  keeping  the  streets  open  for  pedestrians,  street  cars 
and  vehicles.  It  was  proposed  at  first  to  stop  the  cars 
at  either  side  of  the  crossing,  and  let  passengers  walk 
across,  placing  temporary  footbridges  over  the  track- 
depression  cuts.  This  would  have  been  dangerous  on  ac- 
count of  the  track  crossings  and  would  have  caused  much 
confusion  owing  to  the  different  lines  of  cars  that  run 
on  these  two  streets. 

The  car  tracks  were  maintained  therefore,  and  the  tem- 
porary bridges  over  the  cuts  (which  were  built  by  the 
steam-railway  companies)  were  made  large^  and  strong 
enough  to  carry  the  street  cars.  The  bridges  had  to  be 
shifted  three  times  as  the  work  progressed,  so  that  very 
sharp  curves  had  to  be  fitted  for  the  track  connections. 


Extra  watchmen  and  policemen  were  provided  to  control 
traffic  movements  over  the  crossing,  as  long  as  the  steam 
cars,  street  cars  and  other  vehicles  were  operated  on 
the  same  level.  During  the  construction  of  the  south 
end  of  the  Vandeventer  Ave.  viaduct,  street  cars  were 
diverted  to  the  Tower  Grove  Ave.  surface  line  by  a  tem- 
porary connection  through  property  owned  by  the  street- 
railway  company.    This  is  shown  at  BB,  Fig.  1. 

Later  on,  with  the  north  end  of  Tower  Grove  Ave. 
viaduct  built  and  the  south  end  of  Vandeventer  Ave.  also 
built,  a  timber  bridge  was  built  somewhat  higher  than 
the  viaduct  level,  so  that  all  street  cars  and  vehicles  could 
be  carried  above  the  work.  This  eliminated  the  grade 
crossing  entirely,  but  introduced  steep  grades  for  the 
temporary  approaches.  The  street  cars  were  then  run  on 
a  temporary  track  laid  on  the  paving  along  Hunt  Ave. 
and  the  viaduct  approach  (CC,  Fig.  1)  to  a  single  track 
over  this  temporary  bridge,  and  then  diverted  again 
through  the  connection  noted  above,  but  with  the  curves 
reversed  (DD,  Fig.  1). 

For  controlling  traffic  over  the  single-track  temporary 
bridge,  a  pole  at  each  end  of  this  track  carried  a  box 
containing  two  groups  of  incandescent  electric  lamps. 
Half  the  lamps  were  red  and  the  others  white.  These 
were  controlled  by  a  man  in  a  cabin  at  the  center  of  the 


Concrete  Sfee/  Conor 
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Fig.  6.   The  Vandeventer  Ave.  Viaduct  (with  Facia 
Girders  Supporting  Diagonal  Floor-Beams) 

bridge,  the  movement  of  a  handle  causing  the  red  lamps 
to  be  lighted  at  one  end  and  the  white  lamps  at  the  op- 
posite end  of  the  bridge. 


United  States-Canada  Boundary  Survey — Since  1908  sur- 
veyors have  been  at  work  marking  the  boundaries  between 
the  United  States  and  Canada.  The  land  surveys  are  nearing 
completion  and  the  water  lines  of  international  lakes  and 
rivers  have  been  established.  Charts  of  the  international 
boundary,  where  the  surveyors  of  the  two  countries  have  laid 
it  down  on  maps  of  the  water  frontier,  were  on  June  11 
presented  to  Premier  Borden  by  J.  W.  Stewart,  head  of  the 
Canadian  Hydrographic  Survey.  The  Canadian  Prime  Minister, 
in  receiving  the  charts  of  the  boundary  line  from  St.  Regis 
Island  in  the  St.  Lawrence  through  Lakes  Ontario,  Erie, 
Huron  and  Superior  to  the  head  of  the  Lake  of  the  Woods, 
referred  to  the  happy  relations  existing  between  Canada  and 
the  United  States  as  follows: 

The  fact  that  two  great  nations  whose  interests  are  con- 
cerned have  chosen  this  method  of  bringing  to  a  happy 
conclusion  every  possible  difference  is  not  only  an  example 
but  a  happy  augury  of  future  good  relations.  I  trust  that 
the  work  of  delimiting  the  land  boundary  will  be  equally 
successful,  and  when  this  is  done  there  will  be  set  at  rest 
every  possible  cause  for  dispute  or  controversy  over  the 
boundaries  between  the  tw»  countries. 
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The  accompanying  view  show  s  an  interesting  design  of 
motor  omnibus  which  has  just  been  completed  by  the 
McKeen  Motor  Car  Co.,  of  Omaha,  Neb.,  for  the  Inter- 
urban  Motor  Transportation  Co.  operating  between  Min- 
neapolis and  St.  Paul.  The  various  details  of  the  car  body 
have  been  designed  along  lines 
similar  to  those  used  in  the 
McKeen  motor  cars  for  railway 
service.  The  new  vehicle  is 
called  the  McKeen  highway 
coach. 

The  chassis  of  the  vehicle  is 
the  same  as  that  used  on  a  3y2- 
ton  gasoline  motor  truck,  and 
the  propelling  machinery  is 
substantially  identical.  The 
wheel  base  is  18  ft.  and  the 
length  of  the  frame  back  of  the 
driver's  seat  is  22  ft.  The  pass- 
enger compartment  is  18  ft.  2 
in.  long  inside  and  7  ft.  6  in. 
wide. 

The  round  windows,  with 
aluminum  frames,  are  similar 
in  design  to  those  used  on  the 
McKeen  motor  cars.  The  ad- 
vantages claimed  for  the  round 
window  are  that  it  can  be  made 
absolutely   air-tight,   so  that 

dust  is  entirely  excluded,  and  the  frame  is  so  made  that 
the  rattling  and  disagreeable  noise  often  experienced  with 
square  windows  on  street  cars  and  motor  omnibuses  is 
eliminated.  The  frame  of  the  round  window  is  hinged 
at  the  top,  and  in  hot  weather  the  window  can  be  swung 
inward  and  fastened  to  the  ceiling. 

A  novelty  in  the  seating  of  the  car  is  the  use  of  revolv- 
ing chairs.  These  are  mounted  on  telescoping  iron  stand- 
ards, the  weight  of  the  chair  being  supported  by  a  spiral 
spring  2  ft.  long,  which  gives  an  elastic  adjustment  to 
secure  easy  Tiding.  The  passenger  compartment  contains 
27  of  these  revolving  chairs. 

From  the  point  of  view  of  operating  economy  the  most 
important  feature  in  design  is  that  the  car  is  arranged 
to  permit  operation  without  a  conductor,  thus  cutting  in 
half  the  "platform-expense"  item  in  operating  costs.  Pas- 
sengers enter  at  the  front  through  folding  doors  past  a 
prepayment-fare  collection  box  under  the  driver's  super- 
vision. The  opening  of  entering  and  exit  doors  is  con- 
trolled by  the  driver.  The  car  draws  up  alongside  the 
curb  to  take  passengers  on  or  let  them  off;  the  height  of 
the  step  from  the  curb  is  only  about  7  in. 

The  coach  is  lit  by  electricity  from  the  storage  battery 
used  for  starting  the  engine  and  is  heated  by  hot-water 
circulation  from  the  engine  jackets.  The  price  of  the 
coach  at  Omaha  is  $6500.  The  McKeen  company  plans 
to  build  a  vehicle  with  a  similar  body  and  seating  capacity 
for  operation  on  railway  track  at  a  price  of  about  $8000. 


Improvements  on  the  Chieaso  Great  Western  Rj.  made 
during  the  last  four  or  five  years  represent  an  average  of 
$11,000  per  mile  for  the  entire  system.  This  is  as  great  an 
outlay  per  mile  as  was  expended  30  years  ago  in  the  original 
construction  of  the  railways  built  in  the  prairie  states. 


Tir©ai&ffin\©iniil  PEsvim&g  M©^^ 

By  E.  P.  MacDowell* 
Even  with  the  smallest  class  of  sewage-treatment  plants, 
namely,  those  for  residences  and  estates,  there  is  often 
required  much  originality  of  design,  so  that  plants  of  the 


A  New  Type  oe  Motoe  Omnibus 


same  size,  if  properly  designed  to  suit  the  local  condi- 
tions, often  differ  considerably  in  their  general  features, 
especially  with  regard  to  the  secondary  treatment  em- 
ployed. This  fact  is  brought  out  forcibly  by  a  comparison 
of  three  small  plants  constructed  near  Cleveland  during 
the  past  year.  These  plants  were  designed  in  the  office 
of  E.  Winthrop  Pratt  and  were  constructed  under  1  lis 
general  supervision  for  three  private  estates,  the  owners 
of  which,  for  convenience,  will  be  called  A,  B  and  C. 

A — Two-Stoi;y  Sedimentation  Tank  and  Glass- 
Covered  Eapid  Sand  Filters 

The  estate  and  summer  residence  of  Mr.  A  fronts  on 
Lake  Erie,  and  for  many  years  the  sewage  has  been  dis- 
charged into  the  lake  directly  in  front  of  his  grounds. 
During  1914  Mr.  A  spent  a  large  sum  of  money  to  improve 
his  private  bathing  beach,  which  is  also  in  front  of  his 
grounds,  and  he  accordingly  desired  to  provide  other 
means  of  disposal  of  the  sewage  and  kitchen  wastes  from 
his  residence.  It  was  therefore  decided  to  construct  a 
sewage-treatment  plant  on  the  grounds,  having  an  out- 
let into  a  small  stream  which  separates  an  adjoining  es- 
tate. The  plant  was  constructed  at  an  inconspicuous 
location  in  the  chicken  yard  in  the  rear  of  the  garage.  As 
the  ground  at  this  point  was  at  too  high  an  elevation  to 
permit  the  construction  of  a  gravity  system,  the  sewage 
was  raised  to  the  plant  by  means  of  an  ejector  located  in  a 
manhole  placed  on  the  line  of  the  existing  sewer  leading 
to  the  lake.  The  motor-driven  compressor  and  air-receiv- 
ing tank  to  operate  the  ejector  were  placed  in  the  garage, 
which  is  300  ft.  from  the  ejector  manhole. 

♦Assistant  Engineer  with  R.  Winthrop  Pratt,  Consulting 
Engineer,  Cleveland,  Ohio. 
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The  sewage-treatment  plant,  which  provides  for  the 
sewage  of  30  people  at  the  rate  of  50  gal.  per  day,  con- 
sists of  a  two-story  sedimentation  tank  and  two  rapid 
sand  filters,  the  latter  being  covered  with  glass.  The  fil- 
ters were  constructed  adjacent  to  the  tank,  making  a  very 
compact  layout  which  lies  entirely  within  an  area  of 
20x20  ft.  As  both  tank  and  filters  are  built  entirely  in 
excavation,  with  covering,  the  plant  is  inconspicuous.  The 
velocity  of  the  sewage  as  it  leaves  the  force  main  from 
the  ejector  is  broken  by  discharging  into  a  manhole  30 
ft.  from  the  sedimentation  tank.  The  latter  tank  is  4^x8 
ft.  in  plan  and  8  ft.  deep  and  has  2-in.  wood  flow-com- 
partment walls  and  a  3-in.  flat  wood  cover.  A  wrought- 
iron  basket  screen,  which  is  placed  inside  the  tank  just 
below  the  inlet,  may  be  removed  by  lifting  a  hinged  door 
in  the  cover.  As  the  plant  will  be  used  for  only  a  short 
time  each  year,  frequent  removal  of  the  sludge  will  be 
unnecessary,  and  hence  no  sludge-removal  pipe  was  pro- 
vided in  the  tank. 

The  filters,  each  about  6x11  ft.  in  plan,  with  concrete 
walls  and  floors,  contain  4  ft.  of  filtering  material,  con- 
sisting, from  bottom  to  top,  of  coarse  slag,  fine  slag,  pea- 
size  silica  gravel  and  lake  sand.  Only  3  in.  of  sand  was 
used  on  the  surface,  and  the  sewage  is  thus  filtered  at  a 
rapid  rate.  The  sand  was  used  merely  for  the  purpose  of 
distributing  the  tank  effluent  uniformly  over  the  surface 
of  the  filtering  material. 

The  degree  of  purification  produced  by  the  plant  was 
not  expected  to  be  very  high,  but  in  view  of  the  large  dilu- 
tion afforded  the  effluent  by  the  stream  it  was  considered 
adequate  to  eliminate  all  possibility  of  a  "sight"  nuisance 
being  created.  Furthermore,  because  of  the  coarseness  of 
a  large  proportion  of  the  filtering  material,  the  intermit- 
tent discharge  onto  the  filters  by  means  of  a  dosing 
tank  and  siphon  was  considered  unnecessary,  and  the 
latter  were  eliminated.  After  operating  the  plant  for 
some  time,  however,  it  was  found  that  even  with  only  3 
in.  of  sand  on  the  surface  the  filter  clogged  readily  and 
became  ponded,  due  principally,  however,  to  a  large  quan- 
tity of  grease  from  kitchen  wastes.  To  remedy  this,  ad- 
ditional baffles  were  placed  in  the  sedimentation  tank  and 
a  glass  covering  was  put  over  the  filters.  The  purpose 
of  the  glass  was  to  produce  heat  which  would  aid  in  drying 
the  surface  of  the  beds  and  thus  make  the  scum  and  grease 
deposits  more  readily  removable.  The  glass  covering  con- 
sists of  an  inclined,  low,  hip  roof  framework,  holding- 
hinged  sashes  in  sections,  the  glass  for  which  was  lapped 
to  shed  water,  as  in  greenhouse  construction.  Ventilators 
were  placed  in  the  top. 

It  is  planned  to  use  the  plant  during  the  bathing  season 
only,  while  during  the  remainder  of  the  summer  the  sew- 
age will  be  discharged  into  the  lake  by  means  of  a  by- 
pass at  the  ejector  manhole,  the  outlet  being  submerged 
in  5  ft.  of  water  100  ft.  from  the  shore. 

The  total  cost  of  the  plant,  including  ejector  equipment, 
was  about  $2000. 

B — Screens,  Two-Story  Sedimentation  Tank,  Dosing 
Tank  and  Intermittent  Sand  Filters 

The  estate  of  Mr.  B,  for  whom  the  second  plant  was 
built,  is  located  on  a  ridge  about  2  mi.  from  the  lake.  A 
very  small  stream,  which  practically  dries  up  in  the  sum- 
mer time,  affords  no  dilution  for  the  effluent  from  the 
plant.  The  grounds  are  of  sufficient  area  and  have  suit- 
able topography  to  suggest  the  construction  of  a  subsoil 


irrigation,  or  absorption,  system  for  the  secondary  treat- 
ment, but  as  the  soil  is  a  heavy  clay  and  the  sewage  flow 
is  comparatively  large,  it  was  considered  more  practicable 
to  provide  intermittent  sand  filters,  especially  since  a  loca- 
tion for  open  filters  could  be  obtained  which  was  well  re- 
moved from  dwelling  houses. 

The  plant  was  designed  to  treat  a  maximum  daily  sew- 
age flow  of  4500  gal.,  based  on  75  gal.  per  capita  per  day 
for  GO  persons.  The  plant  will  be  used  throughout  the 
year.  The  design  provided  for  a  screen  chamber,  a  two- 
story  sedimentation  tank,  a  dosing  tank,  and  two  inter- 
mittent sand  filters.  The  tanks  are  built  together  as  one 
unit,  and  the  filters  are  located  200  ft.  away. 

The  sedimentation  tank,  which  is  built  of  reinforced 
concrete,  with  wood-plank  covering  and  flow-compartment 
walls,  is  6x10  ft.  in  plan  and  10  ft.  deep  to  the  flow  line. 
By  means  of  a  6-in.  cast-iron  pipe  leading  to  the  bottom 
of  the  tank  the  sludge  may  be  removed  by  gravity  onto 
the  surrounding  corn  field,  where  it  may  be  plowed  into 
the  loamy  top  soil.  A  1-in.  water  main  leading  to  the 
bottom  of  the  tank  is  also  provided  to  assist  in  loosen- 
ing the  sludge.  The  dosing  tank,  which  is  12x12  ft. 
in  plan,  is  also  covered  with  wood.  A  single  4-in.  Miller 
siphon  discharges  the  sewage  onto  the  filters.  The 
latter,  which  are  50x40  ft.  in  plan,  or  0.046  acre  in  area, 
are  constructed  partly  in  excavation,  with  concrete  walls. 
The  filtering  material,  which  has  an  average  depth  of  3 
ft.,  consists  of  6  in.  of  1-  to  l^-in.  slag,  on  the  bottom, 
and  2.5  ft.  of  river  sand.  The  siphons  discharge  into  a 
gate  chamber  at  one  end  of  the  dividing  wall  between  the 
filters.  The  flow  onto  either  filter  is  controlled  by  hand- 
operated,  metal  slide  gates.  The  sewage  is  distributed 
by  means  of  wooden  troughs,  extending  diagonally  across 
each  filter,  each  trough  having  hinged  openings  at  inter- 
vals for  distributing  the  sewage  uniformly  over  the  sur- 
face. 

To  keep  out  sticks,  leaves,  etc.,  during  high  water,  the 
main  underdrain  from  the  filters  is  provided  with  a  flap 
valve.  The  cost  of  this  plant,  exclusive  of  sewers,  was 
about  $1200. 

C — Septic  Tank,  Dosing  Tank  and  Sub-Surface 
Irrigation 

The  third  plant,  built  for  the  country  home  of  Mr.  C, 
provides  for  only  10  to  12  persons,  and  is  much  simpler 
in  design  than  the  two  other  plants.  There  is  no  water- 
course nearby,  and  as  the  soil  is  a  good  sandy  loam,  a 
subsoil  irrigation,  or  absorption  system,  was  designed  for 
the  secondary  treatment.  The  plant  was  built  on  a  steep 
hillside,  and  consists  of  a  septic  tank,  a  dosing  tank  and 
600  ft.  of  4-in.  vitrified  pipe,  laid  with  open  joints,  in  two 
lines,  each  at  different  depths  from  the  surface,  but  at  the 
same  elevation,  along  parallel  contours  of  the  hill,  8  ft. 
apart.  A  single  3-in.  Miller  siphon  gives  intermittent 
discharge  into  the  absorption  system,  and  by  means  of  a 
small  concrete  gate  chamber  one-half  of  the  system  may 
be  cut  out  at  any  time.  The  vitrified  absorption  pipe  is 
surrounded  in  the  trench  with  4  in.  of  screened  river 
gravel  and  each  joint  is  covered  with  tarred  felt  to  keep 
out  fine  material.  The  tanks  are  oval-shaped  in  plan  and 
are  built  of  brick,  plastered  both  outside  and  inside,  and 
have  concrete  bottoms.  The  cost  of  the  plant,  exclusive 
of  sewers,  was  about  $350. 

All  three  plants  have  operated  successfully  and  have 
produced  effluents  of  satisfactory  character. 
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By  H.  B.  Muckleston* 


SYNOPSIS— The  Brooks  Aqueduct,  a  concrete 
fume  shaped  to  the  hydrostatic  catenary,  a  curve 
of  zero  moment  and  zero  shear  under  hydrostatic 
load,  supported  on  and  a  part  of  a  reinforced-con- 
crete  trestle  2  mi.  long.  A  part  of  the  Canadian 
Pacific  Railway's  Alberta  irrigation  scheme.  Car- 
ries on  hydraulic  gradient  a  maximum  fow  of  900 
cu.ft.  per  sec.  Has  reinforced-concrete  siphon  under 
railway  tracks. 

The  Brooks  Aqueduct  plays  a  very  important  part  in 
the  system  which  has  been  built  to  serve  the  Eastern 
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Fig.  1.   Location  of  Brooks  Aqueduct  in  Southern 
Alberta  Irrigation  System  of  Canadian 
Pacific  Ry. 

section  of  the  Canadian  Pacific  Railway  Company's  irri- 
gation block  in  southern  Alberta.  The  system  is  sup- 
plied with  water  from  an  intake  in 
the  Bow  River  near  the  town  of  Bas- 
sano.f  The  main  diverting  canal  cuts 
through  the  watershed  between  the 
rivers  and  reaches  bench  elevation 
after  a  course  of  about  five  miles. 
From  this  point  it  runs  in  a  south- 
easterly direction,  and  after  supply- 
ing many  branches  spills  its  surplus 
waters  into  Lake  Newell.  This  lake 
is  a  storage  reservoir  with  a  useful 
capacity  of  187,300  acre-feet.  It  oc- 
cupies a  depression  to  the  west  of  a 
low  range  of  hills  and  is  designed  to 
be  filled  during  the  nonirrigating  sea- 
son. From  the  reservoir  the  aqueduct 
is  supplied  by  a  short  canal. 


A  marked  feature  in  the  major  topography  of  the 
project  is  the  existence  of  several  deep  valleys,  which  cut 
clear  across  from  one  river  to  the  other.  One  of  these  is 
utilized  by  the  main  canal;  another  is  crossed  by  the  East 
Branch  at  Antelope  Creek,  and  a  third  is  situated  just 
east  of  the  reservoir  and  is  crossed  by  the  Brooks  Aque- 
duct. The  aqueduct  is  required  to  carry  water  for  the  ir- 
rigation of  125,000  acres  of  land,  and  its  discharge  ca- 
pacity is  required  to  be  900  cu.ft.  per  sec. 

Controlling  Factors  of  Design 
The  reservoir  is  a  very  important  factor,  not  only  in 
the  design  of  the  canal  system  as  a  whole,  but  in  the  de- 
sign of  the  aqueduct.  By  the  Canadian  law  the  duty  of 
water  is  fixed  at  1  cu.ft.  per  sec,  delivered  at  the  farm 
boundary,  for  each  1.50  acres  of  irrigable  land  flowing 
continuously  for  153  days,  or,  in  round  figures,  about  two 
acre-feet  per  acre  during  the  season.  To  this  must  be 
added  about  25%  for  losses  in  transit  through  seepage 
and  evaporation,  thus  requiring  the  diversion  of  about  2.5 
acre-feet  for  each  acre  of  irrigable  land.  The  legal  season 
is  from  May  1  to  Oct.  1,  and  during  the  remainder  of  the 
year,  under  usual  conditions,  the  system  would  be  empty. 
However,  if  facilities  can  be  provided  in  the  lower  portion 
of  the  system  for  storing  up  the  otherwise  useless  winter 
flow  of  the  river  for  use  during  the  following  summer, 
the  discharge  capacity  of  the  upper  part  of  the  system  can 
be  correspondingly  reduced.  Such  storage,  therefore,  has 
a  definite  and  easily  ascertainable  value,  which  fixes  the 
maximum  allowable  cost  of  developing  it.  It  is  evident, 
too,  that  any  works  which  tend  to  reduce  this  reservoir 
capacity  must  have  a  value  in  some  other  direction  in  ex- 
cess of  that  of  the  lost  storage,  or  they  would  not  be  eco- 
nomical. 

Now,  the  elevations  of  high  water  in  the  reservoir 
and  of  the  discharge  end  of  the  aqueduct  were  fixed  by 
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♦Assistant  Chief  Engineer,  Department 
of  Natural  Resources,  Canadian  Pacific 
Ry.,  Calgary,  Alta. 

tThe  headworks  were  described  in 
"Engineering  News,"  Aug.  27,  1914,  p.  425, 
and  Sept.  3,  1914,  p.  4S4.  See  map  of 
system  given  there. 
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other  considerations  and  could  not  be  altered.  That  is 
to  say,  the  total  available  fall  between  high  water  in 
the  reservoir  and  the  outlet  end  of  the  aqueduct  was  a  fixed 
quantity,  of  which  a  certain  portion  would  be  required 
for  the  slope  of  the  outlet  canal  and  aqueduct  and  the 
remainder  available  as  storage.  Consequently,  the  depth 
and  quantity  of  available  storage  in  the  reservoir  de- 
pended directly  on  the  slope  given  to  the  aqueduct.  This 
latter  might  be  chosen  at  any  value  between  somewhat 
wide  limits,  and  the  cost  of  the  structure  would  vary  in- 
versely as  some  function  of  the  value  chosen. 

The  cost  of  the  head  lost  in  the  aqueduct  may  be  figured 
in  two  ways :    First,  it  represents  a  certain  direct  ex- 


For  a  preliminary  estimate  it  was  assumed,  first,  that  a 
pressure  pipe  or  inverted  siphon  would  be  the  cheapest 
type ;  second,  that  the  cost  would  be  a  direct  straight-line 
function  of  the  cross-section  area.  Approximate  designs 
were  worked  up  for  steel,  concrete,  and  wood-stave  pipes 
and  estimates  made,  allowing  for  maintenance  charges  in 
each  case.  From  these  estimates  the  probable  extreme 
values  of  the  lost  storage  were  deduced. 

While  in  many  cases,  especially  where  the  depth  of  the 
valley  is  great,  a  siphon  is  cheaper  than  a  structure  on 
the  hydraulic  grade  with  free  surface,  it  is  not  always 
so;  and  even  when  it  is  cheaper,  siphons  as  the  solution 
of  such  problems  are  open  to  many  objections  from  which 
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Fig.  3.   Typical  Details  of  Brooks  Aqueduct 


penditure  in  the  cost  of  the  aqueduct,  varying  inversely 
with  the  slope  given  to  it;  second,  it  represents  a  certain 
indirect  expenditure,  equal  to  the  value  of  the  lost  stor- 
age, varying  in  some  degree  directly  with  the  slope;  and 
there  will  be  some  value  where  the  sum  of  these  two  is  a 
minimum.  In  order  to  determine  this  point,  it  was  neces- 
sary to  know,  first,  the  value  of  the  lost  storage  per  acre- 
foot;  second,  the  probable  cost  of  the  aqueduct  over  a 
considerable  range  in  slope. 

The  value  of  the  lost  storage  is  very  nearly  a  constant 
quantity,  and  is  equal  to  the  cost  of  the  canal  system  sup- 
plying this  reservoir  divided  by  its  average  annual  dis- 
charge in  acre-feet.  The  probable  cost  of  the  aqueduct 
involves  questions  of  type  of  structure  and  material  to  be 
used,  and  can  only  be  solved  by  a  process  of  cut  and  try  on 
a  number  of  examples. 


flumes  are  free.  In  the  first  place,  canals  do  not  always 
run  full,  whereas  the  siphon  must  always  do  so.  This 
condition  has  two  very  disagreeable  effects.  The  low 
velocity  in  the  siphon  causes  the  hydraulic  grade  to  flat- 
ten out,  resulting  in  a  drop  at  the  upper  end,  which,  in 
a  large  canal  at  any  rate,  requires  control  works  ;  other- 
wise the  effect  of  the  fall  will  be  felt  for  a  long  distance 
above.  Another  effect  is  the  accumulation  in  periods  of 
little  demand  for  water  of  sediment  in  the  bottom  of  the 
pipe,  which  is  caused  by  the  low  velocity  at  small  dis- 
charges. The  only  cure  for  these  effects  is  to  divide  the 
full  discharge  among  several  pipes  and  provide  means  of 
cutting  out  one  or  more  pipes  as  the  discharge  decreases. 
This  remedy  costs  money  and,  if  the  available  head  is 
limited,  is  not  always  feasible.  Another  objection  is  the 
necessity  in  a  northern  climate  of  blowing  off  every  fall. 
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In  a  large  pipe  under  high  head,  especially  if  very  long, 
this  must  be  done  very  slowly ;  otherwise  serious  pressure 
oscillations  are  liable  to  be  set  up,  giving  rise  to  stresses 
which  are  difficult,  if  not  impossible,  to  estimate  with  any 
accuracy. 

For  these  reasons  and  some  others  it  was  decided  to  in- 
vestigate the  possibilities  of  a  grade  structure.  Accord- 
ingly, a  tentative  design  was  worked  out  and  its  probable 
cost  compared  with  that  of  a  pressure  pipe,  using  the  same 


for  value  of  lost  storage  the  final  value  of  the  lost  head 
was  determined. 

Design  op  Aqueduct 

The  final  design  (Fig.  2)  consists  of  a  curved  shell  of 
reinforced  concrete,  10,480  ft.  long,  suspended  between 
horizontal  girders,  the  whole  being  supported  by  a  rein- 
forced-concrete  trestle  made  up  of  two  lines  of  columns 
spaced  20  ft.  c.  to  c.  and  varying  in  bracing  according 


Fig.  4.    View  of  One  End  oe  Brooks  Aqueduct  in  Southern  Alberta 


hydraulic  slope  in  each  case.  The  cost  of  the  grade  struc- 
ture proved  to  be  somewhat  less  than  that  of  a  single  pipe 
and  very  much  less  than  that  of  a-  double  one.  Consequent- 
ly, subsequent  investigations  were  confined  to  the  grade 


Fig.  5.   Erecting  the  Brooks  Aqueduct 


structure.  Four  values  of  lost  head  were  then  assumed, 
two  on  either  side  of  the  probable  final  value,  and  four  ap- 
proximate designs  were  made,  from  which  a  cost  curve 
was  plotted.    From  this  curve  and  from  a  similar  curve) 


to  the  height,  which  increases  from  24  to  60  ft.  The 
novelty  in  the  design  is  in  the  curve  adopted  for  the  sus- 
pended shell.  The  suspended  type  in  itself  is  not  new, 
being  familiar  in  steel  construction.  In  such  cases,  how- 
ever, the  curve  used  is  almost  invariably  circular,  prob- 
ably from  reasons  connected  with  manufacture.  In  the 
case  under  discussion  the  curve  chosen  is  the  hydrostatic 
chord,  or  elastic  curve,  sometimes  called  the  hydrostatic 
catenary.  It  is  the  curve  which  the  shell  would  assume 
were  it  made  of  some  perfectly  flexible  and  inextensible 
material.  It  is  also  one  of  the  forms  assumed  by  a  straight 
spring  when  the  ends  are  acted  on  by  two  equal  opposite 
forces  in  the  same  line.  The  radius  of  curvature  at  any 
point  varies  inversely  as  the  distance  from  the  water  sur- 
face. Consequently  the  shell  tension  is  uniform  through- 
out, and  there  is  neither  moment  nor  shear  at  any  point. 

It  is  evident  that  the  initial  angle  may  be  anything 
between  very  wide  limits,  and  hence  it  must  be  chosen  to 
satisfy  external  considerations.  In  this  case  hydraulic 
considerations  pointed  to  an  angle  somewhere  about  60° ; 
and  as  this  angle  also  happens  to  be  suitable  from  the 
structural  point  of  view,  it  was  chosen  as  the  value  to  be 
used.  The  best  value  for  hydraulic  properties  only  may 
be  most  easily  determined  by  a  little  experimenting 
with  a  piece  of  clock-spring  and  a  planimeter. 

Computation  of  Curve — In  order  to  calculate  coordi- 
nates to  the  curve  for  the  purpose  of  plotting  and  to  de- 
termine the  area  and  wetted  perimeter,  recourse  is  had 
to  the  fact  that  the  curve  is  the  equilibrium  polygon  for 
the  liquid  load  filling  it  to  the  bowstring.  A  rigid  analy- 
sis by  calculus  leads  to  a  differential  equation  which 
the  writer  was  unable  to  integrate.  However,  the  equi- 
librium polygon  furnishes  an  approximate  solution,  which 
gives  results  close  enough  for  practical  purposes. 

Since  the  load  is  normal  to  the  curve  and  the  tension 
uniform,  it  follows  that  the  load  line  in  the  force  diagram 
must  be  the  arc  of  a  circle,  the  radii  of  which  represent 
the  tension  in  the  chord.  With  the  initial  angle  given  and 
the  required  area  known  it  is  a  simple  matter  to  draw  the 
force  diagram.* 

*See  a  method  of  computing-  the  hydrostatic  catenary,  by 
H  M.  Gibb,  the  detailer  of  the  Brooks  Aqueduct,  in  "Engineer- 
ing News."  Apr.  8,  1915,  p.  668. 
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The  curve  used  for  the  Brooks  Aqueduct  is  figured 
out  iu  the  table  at  the  bottom  of  the  page,  in  which  (a) 
is  the  force  diagram  and  (b)  is  the  beginning  of  the 
catenary  as  drawn  from  that  diagram. 

Stress  •  Computations — The  thickness  of  the  shell  is 
determined  by  two  requirements — (1)  when  the  channel 
is  running  less  than  full  there  exist  both  moment  and 


ratio  was  assumed  at  15,  and  a  sufficient  thickness  of  con- 
crete was  then  added  so  that,  assuming  the  concrete  and 
steel  to  share  the  tension,  the  stress  in  the  concrete  should 
not  exceed  70*  lb.  per  sq.in.  The  steel  was  then  distributed 
in  two  layers,  as  far  apart  as  the  thickness  so  found  would 
allow,  and  the  shell  investigated  for  deflection,  moment 
and  shear  under  partial  loads.    The  stresses  thus  calcu- 

 lated  were  well  within  the  specified 

limits  and  the  deflections  very  moderate. 

Calculations  of  the  Discharge — The 
discharge  calculations  were  made  by 
an  exponential  formula  instead  of 
by  the  usual  Kutter  formula.  The 
latter  formula,  while  very  widely  used, 
holds  its  place  in  hydraulics  largely 
because  of  the  very  extensive  col- 
lection of  tables  and  diagrams  which 
have  accumulated  around  it.  The  ex- 
ponential formulas  require  no  such 
aid,  are  as  easily  handled  and  are  be- 
lieved more  closely  to  fit  observed  re- 
sults than  the  older  and  much  more 
complicated  Kutter  formula.  The  par- 
ticular formula  used  is  attributed  to 
Prof.  T.  Claxton  Fidler,  of  St.  Andrews 
University,  Dundee,  and  is  as  follows: 


Log  S  =  X  (M  +  log  V 
log  K)  —  6.00 


% 


Fig.  6.    Concreting  the  Flume 

shear,  and  the  shell  must  be  designed  stiff  enough  to  re- 
sist these  without  cracking;  (2)  when  running  full,  the 
concrete  shell  must  not  crack  in  tension.  To  meet  these 
requirements,  a  sufficient  area  of  steel  was  provided  to 
take  all  the  tension  at  10,650  lb.  per  sq.in.    The  elastic 


8,  V  and  B  have  the  usual  significance, 
X  is  a  friction  factor  depending  on  sur- 
face and  M  a  friction  factor  depending 
on  shape.  For  any  gi\;en  relations  between  area  and 
hydraulic  radius  the  formula  is  readily  transposed  to  give 
friction  head  direct  for  any  required  conditions.  It  is 
thus  simpler  than  Kutter's  formula  for  channels  of  fixed 
shape,  such  as  pipes,  flumes  and  the  like. 


Calculation  of  Hydrostatic  Chord  for  Brooks  Aqueduct 

Draw  AE  equal,  by  a  convenient  scale,  to  the  desired  area  of  cross  section,  and 
draw  AC  and  BC  making  the  angles  with  the  horizontal  at  A  and  B  equal  to  the 
required  initial  angle  (in  this  case  60°).  Draw  the  arc  ADB.  Divide  the  arc  into  any 
convenient  number  2r  (in  this  case  20)  of  equal  parts,  the  more  the  better,  and  com- 
pute the  length  of  one  part  by  the  scale.  Call  this  L;  it  represents  the  equal  areas 
into  which  the  catenary  section  is  divided.  That  is,  in  the  diagram  (b),  hx  =  L, 
where  h  is  the  head  on  any  one  of  the  sections  and  x  is  the  chord  of  the  curve  being 
sought.  The  table  herewith  is  then  worked  out,  giving  the  ordinates  of  the  curve  from 
point  to  point.  This  table  merely  gives  in  tabular  form  the  steps  in  the  derivation  of 
the  formula  in  Col.  IX,  which  is  a  geometric  solution  of  the  chord  length,  from  which 
the  ordinates  and  abscissa;  (Cols.  XII  and  XIV)  are  readily  deduced.  The  geometric 
solution  of  L  (see  b  in  table)  is  as  follows,  solving  in  this  case  for  xx  and  x2: 
h^!  =L  Further: 

hoxo  =  L 
but  from  diagram 


ht  =  —  sin  9L 

2 


h2  =  ( 


(b) 

x2       Xi  sin  6S 

T  +   ~> 

2  sin 


sin  Os 


(b)  Beginning  of 
Catenary  Layout 


(a)  Force 

Diagram 


2  2L  =  x22  sin  82  +  2  Xix2  sin  8i 

2L  =  xi2  sin  e1  which  is  the  formula  in  Col.  IX. 

Twice  the  sum  of  Col.  X  gives  the  perimeter,  nearly.  As  a  check  on  the  work,  add  the  ordinates  in  pairs  and  multiply 
by  the  figures  in  Col.  XIII;  the  sum  of  the  results  (Col.  XV)  should  be  slightly  less  than  the  required  area.     To  insure 
accurate  results,  it  is  advisable  to  work  to  several  places  of  decimals. 
a.  =  6°0',  r  =  10,  L  =  7.825.    A  =  129. 

IX 

III  x»n+ VIII  xn=2L 
0  839x2 


II 

(r— n+})  a 
57° 
51° 
45° 
39° 
33° 
27° 
21° 
15° 

9° 

3° 


III 

IV 

V 

VI 

VII 

VIII 

Sin.  II  (r 

-n  +  ll)a 

Sin.  IV 

2  xn-1 

VXVI  Prog.  Sum. 

0.839 

63° 

0.891 

0 

0 

0 

0.777 

57° 

0.839 

8.64 

7.24 

7.24 

0.707 

51° 

0.777 

3.79 

2.93 

10.17 

0.629 

45° 

0.707 

2.80 

1.98 

12.15 

0.545 

39° 

0.629 

2.43 

1.53 

13.68 

0.454 

33° 

0.545 

2.20 

1.20 

14.88 

0.358 

27° 

0.454 

2  00 

0.91 

15.79 

0.259 

21° 

0.358 

1.90 

0.68 

16.47 

0.156 

15° 

0.259 

1.80 

0.47 

16.94 

0.052 

9° 

0.156 

1.70 

0.27 

17.21 

0.777x24-  7.24x 
0.707x*+10.17x 
0.629xs+12.15x 
0.545x2+13.68x 
0.454X* +14. 88x 
0.358x5+15.79x 
0.259x2+16.47x 
0.156x*+16.94x 
0.052x2  +  17  21x 


X 

XI 

XII 

XIII 

XIV 

XV 

xn 

Point.  XX HI 

Ordinate  XX  Cos  II 

Abscissa 

A 

4.32 

0 

0 

0 

1.89 

1 

3.62 

3.62 

2.36 

2.36 

8.55 

1.40 

2 

1.47 

5.09 

1.19 

3.55 

10.36 

1.22 

3 

0.99 

6.08 

0.99 

4.54 

11.05 

1.10 

4 

0.77 

6.85 

0.95 

5.49 

12.30 

1.00 

5 

0.60 

7.45 

0  92 

6.41 

13. 15 

0.95 

6 

0  45 

7  90 

0.89 

7  30 

13.67 

0.90 

7 

0.34 

8.24 

0.88 

8. 18 

14.20 

0.85 

8 

0.28 

8.52 

0.S7 

9  05 

14.58 

0.80 

9 

0.13 

8.65 

0  84 

9.89 

14.42 

14.43 

10 

0.04 

8.69 

0  80 

10  69 

13  86 

28.86 

Hydr  rad.  =  4.48 
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Siphon— -The  site  of  the  aqueduct  is  crossed  by  the 
main  line  of  the  Canadian  Pacific  Ry.  This  track  is 
at  such  an  elevation  that  sufficient  headroom  for  an  over- 
crossing  could  not  be  obtained  and  a  siphon  under  the 
track  was  necessary.  In  order  to  save  excavation,  and 
more  especially  for  reasons  of  drainage,  the  siphon  was 
designed  with  a  reduced  section  and  an  increased  velocity 
on  the  principle  of  the  Venturi  tube.  The  general  layout 
of  the  siphon  is  given  in  Fig.  8. 

Trestle  Design — In  designing  the  trestle  carrying  the 
flume  a  good  deal  of  preliminary  work  was  done  in  order 
to  arrive  at  the  most  economical  type.  The  final  design 
is  shown  in  Figs.  3  and  4.  In  order  to  keep  down  form 
costs  it  was  desired  to  have  as  little  variety  in  spans  as 
possible,  even  if  quantities  Avere  somewhat  increased 
thereby. 

The  trestle  is  divided  into  four  typical  constructions, 
depending  on  the  height  of  the  columns.   When  the  height 


Fig. 


Neak  View  of  Outside  of  Flume 


of  the  columns  changes,  the  change  is  invariably  by  a  step 
of  3  ft.  or  a  multiple  of  three.  Provision  is  made  for 
variation  in  length  of  shell  due  to  change  of  temperature 
by  expansion  joints  at  every  fourth  bent  and  at  each  por- 
tal and  at  each  end  of  the  siphon. 

Stresses — The  structure  was  designed  for  the  follow- 
ing unit  stresses : 

Lb.  per  Sq.In. 

Concrete-bearing  stress    400 

Direct    compression — massive    work   .  400 

Compression  in  flexure,  reinforced   750 

Short  columns,  not  over  18  in.  diameters.    Not  hooped  400 

Hooped   columns    600 

Shear   in    flexure   60 

Bond  plain  bars   60 

Bond   deformed   bars   120 

Steel  tension    16,000 

The  structure  was  designed  to  resist  wind  pressure  of  30 
lb.  per  sq.ft.  in  any  direction  on  all  exposed  surfaces. 
The  range  of  atmospheric  temperature  was  assumed  from 
— 45°  to  +85°,  and  full  allowance  was  made  in  the  de- 
sign for  all  stresses  caused  thereby. 

Foundations — The  foundations  for  the  aqueduct  are 
carried  to  a  depth  of  at  least  7  ft.  below  the  original  sur- 
face, so  as  to  be  sure  of  getting  below  any  possibility  of 
heaving  by  frost.  At  this  depth  the  material  as  exposed 
in  foundation  pits  is  a  stiff  sandy  clay,  which  might  al- 


most be  classed  as  a  weak  sandstone.  In  its  natural  state 
or  when  freshly  exposed  it  is  quite  firm,  but  it  disinte- 
grates rapidly  on  exposure  to  the  atmosphere.  Test  loads 
were  applied  to  surfaces  varying  from  36  to  324  sq.in.  in 
area  and  the  sinking  under  various  loadings  observed.  Un- 
der 18  tons  per  sq.ft.,  on  36  sq.in.,  the  settlement  was 
about  0.20  ft.  when  dry  and  0.31  ft.  when  wet.  As  the 
service  load  under  maximum  wind  pressure  is  only  about 
two  tons  per  foot,  tlie  foundations  were  considered  satis- 
factory. 

Construction 

Railway  sidings  were  built  near  the  crossing,  store- 
houses for  cement  and  other  material  erected  and  a  con- 
crete-lined reservoir  for  water  was  constructed.  A  double- 
track,  standard-gage  railway,  with  frequent  crossovers, 
was  built  along  the  line  of  the  work  on  the  south  side,  and 
a  pipe  leading  from  the  reservoir  to  an  elevated  tank  at 
the  west  end  of  the  structure  laid  down, 
with  taps  at  frequent  intervals.  Col- 
umn, girder  and  brace  forms  were 
erected  by  stiff-leg  derricks  traveling  on 
skids  and  working  backward  as  the 
forms  were  put  up.  Outside  shell  forms 
were  mounted  on  a  carriage  which  trav- 
eled on  rails  carried  by  the  upper  cross- 
struts,  the  forms  being  raised  into  place 
or  lowered  by  screwjacks.  A  locomotive 
crane  was  used  for  various  purposes  and 
a  Shay  engine  for  switching  cars  and 
pulling  the  outside  shell  forms  ahead. 

The  pedestals  were  poured  by  a  port- 
able mixing  plant  with  a  dwarf  hoist 
and  spout,  from  four  to  six  pedestals 
being  cast  from  one  setting.  As  soon  as 
the  concrete  had  set,  the  forms  were 
stripped  and  the  pits  backfilled.  For 
the  construction  of  everything  except 
the  pedestals,  the  concrete  hoisting  and 
mixing  plant  was  mounted  on  flat  cars, 
which  traveled  on  the  track  nearest  the 
structure.  The  gravel  for  concrete  was  all  shipped  in  by 
rail  in  steel  side-dump  cars.  A  small  reserve  storage  was 
kept,  but  most  of  the  requirements  were  filled  direct  from 
the  cars.  A  special  chute  with  gate  was  constructed  which 
could  be  fitted  to  the  cars  and  which  allowed  them  to 
discharge  directly  into  the  hopper  of  the  mixer,  the  cars 
standing  on  the  second  track  alongside  the  mixer  car. 

All  reinforcing  steel,  except  that  for  the  shell,  was 
shipped  cut  to  length.  All  bending  and  the  assembling 
of  the  column  reinforcement  were  done  in  a  central  yard. 
The  shell  steel,  which  consisted  of  No.  0000  galvanized- 
steel  wire,  was  shipped  in  coils  and,  after  being  passed 
through  a  straightening  machine,  was  cut  to  length  by  a 
power  shear.  Steel  for  braces,  girders  and  the  shell  was 
assembled  in  place  and  wired. 

The  first  step  after  the  pedestals  had  been  stripped  and 
backfilled  was  to  erect  the  column  forms,  which  were  se- 
curely guyed  and  cross-braced.  Forms  for  the  braces, 
if  any,  and  the  girders  were  next  set  up  and  the  rein- 
forcement placed  in  them  and  wired.  The  girder  cross- 
struts  were  precast  in  yards  and,  hoisted  and  placed  by 
the  locomotive  crane.  The  columns  and  braces  were  poured 
in  a  single  lift,  followed  by  the  girders  after  an  interval 
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to  allow  for  setting  and  shrinkage.  After  the  concrete 
had  set  sufficiently,  the  column,  brace  and  girder  forms 
were  stripped  and  the  track  for  the  outside  shell  forms 
put  in  place  (Fig.  7).  The  outside  forms  for  the  shell 
were  then  pulled  ahead  and  jacked  up  to  correct  elevation, 
followed  by  the  placing  of  the  shell  reinforcement,  which 
was  held  in  position  by  concrete  spacing  blocks  grooved 
to  hold  the  wires.  Inside  forms  for  the  shell  were  handled 
from  _Q-tracks  suspended  from  the  cross-struts  (Pig.  6), 
and  were  placed  as  soon  as  the  steel  had  been  put  in. 

The  pouring  of  the  shell  was  done  in  alternate  80-ft. 
sections.  A  good  deal  of  difficulty  had  been  anticipated 
in  making  a  good  job  of  casting  this  thin  member,  and 
the  inside  forms  first  provided  had  removable  panels  or 


forms  were  built  up  on  the  spot  and  wrecked  when  the 
concrete  had  set. 

During  construction  of  the  aqueduct  temporary  bulk- 
heads were  built  at  several  points  and  the  shell  filled  with 
water  for  testing.  The  object  was  principally  to  test 
the  efficiency  of  expansion  joints,  and  no  attempt  was 
made  to  measure  deflections.  They  must  have  been  very 
small,  however,  as  the  leakage  under  the  bulkheads  was 
almost  negligible. 

Personnel 

The  general  design  of  the  structure  and  the  method  of 
calculating  the  curve  were  worked  up  by  the  author.  The 
detailed  design  is  the  work  of  H.  M.  Gibb.   A.  S.  Dawson 
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doors  so  that  the  lower  part  could  be  poured  from  near  the 
bottom.  It  was  found,  however,  that  if  a  sufficiently  fine 
aggregate  were  used  and  the  mixture  kept  very  wet,  little 
or  no  difficulty  was  experienced,  and  the  doors  were  aban- 
doned as  unnecessary.  The  secret  of  success  was  found  to 
lie  in  pouring  batches  alternately  from  each  side,  and  in 
rapid  work,  thus  insuring  a  constant  backward  and  for- 
ward movement  of  the  fluid  concrete  crossways  of  the  shell 
until  it  was  full.  This  method  made  certain  that  the  re- 
inforcement was  well  surrounded  and  that  no  voids  were 
left  unfilled.  This  was  only  possible  because  the  running 
foot  quantities  were  small  and  a  whole  section  could  be 
cast  in  a  short  time  before  the  concrete  first  poured  could 
take  its  initial  set. 

It  was  found  in  building  the  experimental  section  that 
the  shrinkage  in  setting  lifted  the  concrete  off  the  outside 
forms.  This  had  been  expected,  and  the  inside  forms 
had  been  stripped  as  soon  as  the  concrete  was  sufficiently 
hard  to  stand  alone  on  the  steep  side  slopes.  The  same 
thing  was  anticipated  in  building  the  aqueduct,  and  to 
prevent  possible  cracking  from  this  cause,  the  inside 
forms  were  stripped  within  a  few  hours  after  pouring. 

The  construction  of  inlet,  outlet  and  siphon,  apart  from 
rather  complicated  formwork,  presented  little  that  was 
in  any  way  unusual.   As  they  could  be  used  but  once,  the 


was  the  Chief  Engineer  for  the  railway  company.  The 
contractors  were  Grant  Smith  Co.  &  McDonnell,  Ltd., 
of  Vancouver,  E.  V.  Engstrom  being  their  Superinten- 
dent of  construction. 

m 

Street-Railway  Cars  in  Christiania — The  excellent  electric 
street-car  service  and  the  luxurious-looking  street  cars  in 
Christiania,  Norway,  are  mentioned  by  Commercial-Attache 
Henry  D.  Baker,  of  Petrograd,  in  a  recent  report  to  the  United 
States  Department  of  Commerce.  The  Christiania  street  cars 
are  painted  bright  red,  green,  blue,  etc.,  according  to  the  lines 
on  which  they  are  operated.  They  are  conspicuous  for  their 
large  windows  and  clean  curtains.  The  device  so  familiar 
to  street-car  patrons  in  the  United  States,  namely,  the  strap, 
is  absent,  but  on  the  backs  of  the  seats  (which  face  forward) 
there  are  small  niches  which  afford  passengers  standing  in 
the  aisle  convenient  grips  for  the  hand.  On  the  platform  are 
small  metal  receptacles  into  which  passengers  can  throw 
used-up  tickets,  remains  of  cigars,  etc.,  instead  of  dropping 
them  onto  the  floor.  Mr.  Baker  mentions  an  interesting  ad- 
vertising device  he  observed  on  these  cars:  Across  the  ceiling 
of  the  car,  midway  between  the  two  ends,  is  a  double-faced 
clock  bearing  the  advertisement  of  a  certain  locally  made  shoe. 
A  clock  is  always  an  object  of  interest  and  attention,  so  in 
this  case  the  advertisement  must  perforce  be  read.  On  the 
outside  of  the  cars  are  a  number  of  hooks  to  which  passengers 
can  attach  their  skis.  The  fare  within  city  limits  is  the 
equivalent  of  three  cents:  to  outlying  districts  about  eight 
cents.  The  conductor  is  paid  $27.04  per  month  net  after  de- 
ducting payments  for  uniforms,  sick  funds  and  widows'  pen- 
sions. The  population  of  Christiania  is  about  250,000,  but 
within  a  range  of  10  mi.  there  are  750.000  people. 
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SYNOPSIS — Requirement  mof  two  750-ft.  open- 
ings led  to  adoption  of  tivo-span  continuous  truss; 
first  large  bridge  of  continuous  type  in  America; 
piers  on  rock,  eliminating  the  question  of  settle- 
ment; triangular  web  system  with  all  joints 
riveted;  enormous  gussets  required;  floor-beams  of 
U-shape,  sides  extending  up  the  posts  to  the.  bottom 
of  the  swaybracing,  which  reduces  the  bending- 
moment  in  the  floor-beam  nearly  one-half ;  traction 
truss  in  every  panel;  no  expansion  joints  in  floor 

Striking  departure  from  conventional  practice  in 
bridge  design  is  found  in  the  Chesapeake  &  Ohio  North- 
ern-Ry.*  bridge  which  is  now  under  construction  over  the 
Ohio  River  at  Sciotoville,  Ohio.  The  consulting  engi- 
neer. Gustav  Lindenthal,  of  New  York,  who  worked  out 
the  design  of  the  bridge  and  viaduct  approaches  and  is 
directing  the  construction,  decided  upon  a  two-span  con- 
tinuous-truss bridge  as  best  suited  to  the  conditions.  The 
bridge  lias  two  equal  spans  of  the  extraordinary  length  of 
775  ft.  each,  continuous  over  the  center  pier.    Since  the 
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The  principal  dimensions  of  the  river  spans  are  as  fol- 
lows : 

Total  length  c.  to  c.  end  piers   1550 

Span  length  c.  to  c.  of  piers  

Clear  height  above  low  water  

Clear  height  above  high  water  

Height  of  trusses  at  center  pier  , 

Height  of  trusses  at  ends   

Width  between  centers  of  trusses  

l'anel  length  

The  two  large  channel-spans  arc  being  built  double- 
track.  The  approach  viaducts,  on  the  other  hand — con- 
sisting largely  of  plate-girder  spans  67%  to  110  ft.  long — 
are  being  built  for  the  present  with  steelwork  for  one 
track,  while  the  masonry  is  built  to  accommodate  a  future 
second  track. 

Triangula n  Web  System,  Riveted  Joints 
A  Warren  web  system  was  applied  to  the  adopted  truss 
outline,  with  main-panel  length  155  ft.,  subdivided  by  ver- 
ticals and  by  a  substrut  system. 

Most  chord  and  web  members  being  subject  to  both  ten- 
sion and  compression,  on  account  of  the  continuous  de- 
sign and  the  web  system  employed,  it  was  decided  to  make 
them  stiff  throughout.    Tt  appeared  also  that  no  saving 
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New  Double-Track  Bridge  Over  Ohio  River  for  Chesapeake  &  Ohio  Northern  Ry.  at  Sciotoville,  Ohio 


continuous  truss  is  practically  unknown  in  American 
bridge  practice  except  for  its  use  in  swing  bridges,  the 
radical  character  of  the  Sciotoville  design  is  evident. 

Continuous  Spans 

The  river  is  about  1500  ft.  wide  at  the  bridge  site, 
and  makes  a  sharp  curve  with  the  channel  near  the  inner, 
or  Kentucky,  side.  At  high  water,  however,  the  river 
traffic  shifts  over  to  the  Ohio  side.  These  circumstances 
made  it  desirable  to  have  two  large  openings,  fixed  by 
the  War  Department  at  750  ft.  This  called  for  two  spans 
of  about  775  ft.  between  centers  of  piers.  A  comparison 
among  various  designs  consisting  of  successive  simple 
spans,  cantilever  trusses  and  continuous  trusses  showed 
a  decisive  economy  for  the  adopted  design,  in  addition  to 
which  it  has  the  advantage  of  symmetrical  appearance. 

Foundation  conditions  for  the  river  spans  are  excel- 
lent. Rock  was  found  in  the  middle  of  the  river  at  an 
elevation  of  about  10  ft.  below  low-water  level,  and  it 
extends  nearly  horizontally  across  the  river.  Since  the 
concrete  piers  will  rest  on  solid  rock,  settlements  are  not 
to  be  expected,  so  that  one  of  the  common  objections  to 
the  continuous  type  of  bridge  is  not  present  in  this  case. 


•The  Chesapeake  &  Ohio  Northern  is  a  new  branch  line  of 
the  Chesapeake  &  Ohio  Ry.,  to  connect  the  main  line  of  the 
latter  on  the  Kentucky  side  of  the  Ohio  River  with  the  Hock- 
ing "Valley  R.R.  at  Columbus,  Ohio.  It  crosses  the  Ohio  at 
Sciotoville,  about  120  mi.  above  Cincinnati.  The  new  line  is 
projected  for  heavy  freight  traffic,  principally  coal  trains,  for 
which  reason  the  g'rade  has  been  limited  to  0.2%,  compensated 
on  curves. 


could  be  effected  by  the  use  of  eye-bars  for  the  few  mem- 
bers taking  tension  only. 

Pin  connections  being  considered  undesirable  for  mem- 
bers subject  to  reversal  of  stress,  it  was  decided  to  use  riv- 
eted connections  throughout  and  thereby  secure  greatest 
possible  rigidity.  These  spans  will  be  the  longest  and 
heaviest  of  the  fully  riveted  type  built  in  America. 

The  riveted  connections  involve  tremendous  gusset- 
plates,  larger,  in  fact,  than  those  of  the  Hell  Gate  arch 
and  of  the  same  thickness — 1%  in.  The  facilities  of 
mills  and  bridge  shops  will  be  taxed  to  the  utmost  in 
providing  these  gussets. 

Even  so,  it  was  not  possible  to  provide  gusset  connec- 
tions of  the  ordinary  type  at  panel-points  U18  and  L20 
(that  is,  at  both  ends  of  the  main-pier  diagonal).  The 
stresses  in  the  members  that  connect  at  these  points 
are  so  great  that  it  was  found  impracticable  to  make 
the  connection  to  the  gussets  with  rivets  in  double  shear 
without  exceeding  the  obtainable  size  of  plates.  There- 
fore, each  web-plate  of  the  top  chord  and  diagonal  mem- 
bers, as  well  as  the  gussets  at  III 8  and  L20,  was  made  of 
four  if-in.  plates  so  arranged  that  the  rivets  can  trans- 
mit the  stress  in  shearing  in  four  planes.  The  aggregate 
thickness  of  each  gusset  at  these  two  points  is  314  in. 

Sizes  and  weights  of  individual  parts  in  the  bridge  are 
given  by  the  following  tabulation : 

Heaviest  chord  member,  4x41/4x771/2  ft.;  cross-section,  59 G 
sq.in.;  weight,  22S.O0O  lb. 
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EXCESS  LOAD  PROVISIONS  IN  SCIOTOVILLE  BRIDGE 

Wind  load,  top  chord,  S00  lb.  per  lin.ft.  bridge.  Lateral  force,  10%  of  live-load  of  one  track. 

Wind  load,  bottom  chord,  700  lb.  per  lin.ft.  bridge.  Braking,  670  lb.  per  lin.ft.  truss. 

Wind  load,  train,  500  lb.  per  lin.ft.  bridge.  Excess  =  (W.  +  Br.)  —  20%  (D  +  L  +  I  +  Lat.) 

Field  connections  of  stringers  to  floor-beams  not  riveted  up  until  span  is  completely  erected  and  self-supporting. 
Field  connection  of  diagonal  M19  —  L20  to  bottom-chord  gusset  not  reamed  to  full  size  or  riveted  up  until  span  ix 
self-supporting. 
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Heaviest  web  member,  4x4%x75  ft.;  section,  511  sq.in.; 
weight,  166,000  lb. 

Largest  gusset-plates,  135x1%  in.  by  14  ft.  9  in.,  and 
140x}f  in.  by  18  ft.  2  in. 

Heaviest  casting,  45,000  lb. 

Largest  rivets,  l^-in.  diameter  by  7% -in.  grip. 

Each  center  bearing  carries  a  dead-load  of  nearly  5000 
tons  and  a  live-load  of  3000  tons. 

All  joints  of  members,  whether  in  tension  or  compres- 
sion, are  fully  spliced. 

Floor-Beam  Construction 

The  floor  is  no  less  remarkable  than  the  trusses.  The 
floor-beams  are  U-shaped  frames,  with  sides  extending 
up  the  posts  to  the  bottom  of  the  sway-bracing.  This  new 
form  was  used  because  of  the  shallow  depth  available ;  or- 
dinary floor-beams  would  not  have  been  as  rigid  and  would 
have  weighed  considerably  more.  The  computed  center 
moments  of  -the  U-shaped  floor-beam  and  of  the  end  floor- 
beam — which  is  of  ordinary  construction — are  6,300,000 
and  8,197,000  ft.-lb.  respectively,  and  their  flange 
areas  are  42.63  and  55.17  sq.in. ;  but  the  end  floor-beam 
carries  only  half  a  panel-load,  and  its  moment  and  flange 
area  must  therefore  be  increased  in  ratio  of  the  end  shears 
(including  impact)  to  compare  the  two  types  fairly.  Mak- 
ing this  correction,  the  plain  floor-beam  has  a  moment  of 
11,700,000  and  a  flange  area  of  78.8,  against  6,300,000 
and  42.6  for  the  U-shaped  floor-beam.  This  reduction 
of  bending  moment  is,  of  course,  due  to  the  fact  that  the 
upper  ends  of  the  U  are  held  apart  by  the  swaybrace 
strut. 

The  deflection  as  well  as  the  moment  of  the  floor-beam 
is  greatly  reduced,  and  the  bridge  as  a  whole  is  stiffened 
transversely. 

Transverse  stiffening  and  bracing  effect  is  further 
secured  by  the  type  of  sway-frames  and  portals  employed. 
Solid  plate-girder  portals,  forming  an  inverted  U  which 
extends  down  to  floor  level,  are  provided  in  the  planes 
of  the  inclined  posts  at  end  and  middle  piers.  For  inter- 
mediate sway  bracing,  in  place  of  the  diagonal  sway  brac- 
ing ordinarily  employed,  deep  lattice-girders  and  curved 
knee-brackets  are  used. 

Traction  Truss  in  Every  Panel 

In  each  panel  in  the  plane  of  the  bottom  lateral  bracing 
a  truss  is  provided  to  transmit  the  longitudinal  "trac- 
tion" due  to  braking  of  trains  directly  to  the  trusses  with- 
out bending  the  floor-beams.  The  arrangement  is  shown 
by  sketch  in  the  drawing. 

No  expansion  joints  are  provided  in  the  floor  system. 
However,  to  prevent  setting  up  chord  tension  in  the 
stringers,  the  stringer  connections  are  not  riveted  up  until 
the  spans  are  swung. 

Design  Loading 

The  design  and  details  were  worked  out  with  a  view 
to  obtaining  a  strong,  rigid  structure  that  would  meet 
the  demands  of  the  heaviest  immediate  and  future  traffic. 
The  live-load  is  E60  on  each  track.  The  dead-load  (weight 
of  steel  13,500  tons)  amounts  to  18,800  lb.  per  lin.ft.  of 
bridge.  A  lateral  force  equal  to  10%  of  single-track  live- 
load  is  counted.  The  braking  force  amounts  to  670  lb.  per 
lin.ft.  per  truss.  Wind  was  figured  as  800  lb.  per  lin.ft. 
of  bridge  on  the  top  chord,  700  lb.  on  the  bottom  chord, 
and  500  lb.  on  the  train.  An  excess  stress  was  taken 
into  account  in  all  members  subjected  to  various  kinds 


of  stress,  of  an  amount  equal  to  the  excess  of  wind  and 
braking  force  over  20%  of  the  sum  of  dead-  and  live-loads 
plus  impact  and  lateral  force.  The  impact  allowance  is 
as  per  Gustav  Linden  that's  formula  (Engineering  News, 
Aug.  1,  1912).  Secondary  stresses  and  erection  stresses 
received  special  investigation  in  relation  to  and  because 
of  the  rigid  gusset-plate  connections. 

Medium  Steel 

For  this  bridge  a  somewhat  harder  material  is  specified 
than  ordinary  commercial  bridge  steel.  The  specification 
calls  for  steel  of  ultimate  strength  62,000  to  70,000  lb. 
per  sq.in.,  which  exceeds  by  5000  or  6000  lb.  the  standard 
bridge  steel  of  today.  At  the  same  time  a  bend  test  fully 
as  severe  as  that  required  of  bridge  steel  is  demanded — 
180°  cold  bend  flat. 

Alloy  steels  at  present  prices  showed  no  economy  over 
carbon  structural  steel. 

Erection 

The  bridge  will  be  erected  partly  on  falsework,  partly 
by  cantilevering  out  from  the  middle  pier  over  the  chan- 
nel. An  opening  of  350  ft.  has  to  be  maintained  in  the 
channel  for  river  traffic. 

The  bridge  is  being  built  by  the  C.  &  O.  N.  Ry.  (G.  W. 
Stevens,  President;  M.  J.  Caples,  Vice-President).  The 
design  and  detail  plans  of  the  bridge  and  approaches  were 
worked  out  by  Gustav  Lindenthal,  Consulting  Engineer, 
New  York,  who  is  also  in  charge  of  the  execution  of  the 
work.  The  foundations  and  masonry  are  being  built  by 
the  Dravo  Contracting  Co.,  Pittsburgh.  The  contract  for 
fabrication  and  erection  of  the  steel  superstructure  has 
been  let  to  the  McClintic-Marshall  Co.,  Pittsburgh,  Penn. 

Construction  work  on  the  foundations  was  started  in 
November,  1914.  It  is  expected  that  the  bridge  will  be 
completed  and  ready  for  traffic  by  November,  1916. 

m 

Increasing  Ontario  Hydro-Electric  Power — The  total  rev- 
enue from  the  Niagara  hydro-electric  system  for  the  six 
months  ending  Apr.  30  was  $710,324,  according  to  returns 
just  received  by  the  Ontario  Hydro-electric  Commission 
from  84  municipalities,  railways  and  large  users  of  power 
in  the  Niagara  district.  Of  this  sum  $353,508  was  ex- 
pended for  power.  $155,120  for  interest  charges,  $49,696  for 
maintenance,  $30,815  for  operating  expense  and  $1156  for  en- 
gineering and  auditing.  Of  the  balance,  $69,808  was  devoted 
to  the  sinking  fund  and  $50,221  to  the  depreciation  reserve. 
At  the  end  of  April  the  total  consumption  of  power  under 
commission  control  was  approximately  88,000  hp.,  of  which 
Niagara  contributed  75,281  hp.,  the  Ottawa,  Port  Arthur,  Big 
Chute  and  Wasdels  Falls  developing  the  rest.  At  the  present 
rate  of  increase  the  remainder  of  the  100,000  hp.  contracted 
for  with  the  Ontario  Power  Co.  will  be  required  before  the 
end  of  the  year.  Having  in  view  the  early  exhaustion  of  the 
supply  now  under  contract,  the  commission  is  preparing  plans 
for  submission  to  the  Ontario  government  for  the  develop- 
ment of  new  power.  It  is  understood  that  these  plans  will 
provide  for  an  ultimate  total  development  of  250,000  hp.  and  that 
the  bulk  of  this  will  probably  be  derived  from  developments 
upon  the  Welland  Canal  and  a  proposed  public  development  on 
the  Niagara  River.  New  schemes,  however,  are  under  con- 
sideration. Contracts  for  the  construction  of  the  distributing 
stations  and  connecting  line  of  the  Eugenia  Falls  development 
were  recently  let.  Adam  Beck,  chairman  of  the  Ontario  Hy- 
dro-electric Commission,  states  that  the  territory  covered  by 
the  operation  of  the  system  is  being  rapidly  extended.  Dur- 
ing the  last  two  months  the  commission  has  concluded  con- 
tracts with  17  additional  ■  municipalities  for  supplying  elec- 
tricity, and  14  others  have  made  application  for  it  and  will 
submit  by-laws  to  their  citizens  for  authorization  to  make 
contracts.  The  system  is  now  operating  2200  mi,  of  transmis- 
sion lines,  outside  of  the  local  distribution  systems  of  the 
mui.-  cipalities,  and  an  additional  200  mi.  is  under  construc- 
tion. 
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The  following  short  articles  have  all  been  abstracted 
from  papers,  with  discussions,  presented  to  the  annual 
meeting  of  the  American  Society  for  Testing  Materials, 
held  June  22  to  26,  1915. 


Mew  TesHnnafl  ILD©^ac©s 

Every  year  some  new  testing  device  or  machine  is 
brought  forward.  Three  of  the  more  important  described 
at  the  meeting  are  a  bin-pressure  scale,  a  peculiar  arrange- 
ment to  study  cylinder  lubrication,  and  a  ('harpy  impact 
machine.  On  p.  66  a  well-designed  wire  extensometer  is 
described. 

Apparatus  for  Determining  Pressures  on  Walls 
A  comparatively  simple  testing  apparatus  has  been  de- 
vised by  J.  Hammond  Smith,  of  the  University  of  Pitts- 
burgh, by  the  use  of  which  laboratory  determinations  may 
be  made  of  the  pressures  on  walls  or  in  bins  of  any  kind 
of  filling.  The  device  consists  essentially  of  a  vertical  bin 
with  one  face  hinged  around  its  lower  end  and  so  con- 
nected to  a  series  of  multiplying  levers  and  scales  that 
the  side  pressure  of  the  fill  may  be  easily  calculated  in  di- 
rection, location  and  magnitude.  The  arrangement  is 
quite  ingenious,  but  the  limitations  of  size  and  conditions 
of  fill  would  seem  to  detract  from  its  practical  value. 

Lubrication-Testing  Machine 
A  machine  was  described  by  A.  E.  Flowers,  of  Ohio 
State  University,  for  testing  engine-cylinder  friction  and 
the  effect  of  different  lubrication  under  varying  conditions 
of  piston-ring  pressure,  steam-pressure  and  temperature. 
In  a  long  steam  cylinder  there  were  two  pistons  connected 
by  a  rod  and  having  steam  admitted  to  the  space  between 
them.  A  long  driving  rod,  with  ball-bearing  end  con- 
nections, led  to  a  special  electric  motor  with  which  close 
speed  adjustment  and  accurate  load  determination  could 
he  made.  The  outfit  included  also  a  high-pressure  super- 
heating flash  boiler. 

It  was  found  that  to  maintain  constant  friction  required 
a  liberal  supply  of  lubricant,  most  of  which  was  carried 
out  directly  with  the  exhaust.  Reducing  the  supply  of 
lubricant  brought  about  an  increase  of  friction  within  5 
niin.  Increasing  the  supply  brought  a  reduction  within  15 
min.;  but  with  low  steam  pressures  or  when  starting 
with  dry  piston  surfaces,  it  often  took  2  hr.  to  reach  a  con- 
sistent low  value.  Continued  increase  of  lubricant  did 
not  reduce  friction  below  a  certain  minimum.  The  co- 
efficients obtained  were  all  large,  3  to  4  per  cent,  or  more, 
and  very  much  larger  than  the  values  found  in  well-lubri- 
cated bearings.  The  coefficients  obtained  and  the  amount 
of  lubricant  necessary  were  greatly  modified  by  the  pres- 
ence of  steam  and  by  the  difference  of  steam  pressure  on 
the  two  sides  of  the  piston. 

Impact  Steel-Testing  Machine 
The  Charpy  machine,  for  chopping  through  small  speci- 
mens of  steel  and  measuring  the  energy  absorbed  at  the 
break,  was  described  by  J.  J.  Thomas  in  the  paper  en- 
titled "Charpy  Impact  Test  on  Heat-Treated  Steels."  A 
pendulum  hammer  with  knife,  capable  of  delivering  a  blow 
of  217  ft. -lb.  energy,  showed  the  work  left  in  it  after  strik- 
ing by  recording  the  angle  of  upswing  past  the  broken 


specimen.  Experiments  showed  no  effect  of  flaring  the 
test-bar  notch  out  to  an  angle  of  30  deg.  The  tests  cited 
appeared  to  distinguish  degrees  of  brittleness,  but  four  or 
more  tests  were  advised  to  avoid  discrepancies  of  single 
specimens. 


FtmsalbaMft^  ©Hf  C©s\E  Aslfo 

Excessive  clinker  troubles  with  some  coals  are  bringing 
a  growing  demand  for  including  in  specifications  for  the 
purchase  of  coal  a  limit  to  the  fusing  or  softening  tem- 
perature of  the  ash.  Tests  to  determine  softening  temper- 
atures were  reported  by  A.  C.  Fieldner,  A.  E.  Hall,  and 
A.  L.  Peild,  of  the  U.  S.  Bureau  of  Mines,  in  the  paper 
entitled  "Fusibility  of  Coal  Ash."  Comparative  studies 
were  made  of  1 8  types  of  coal  ash  in  six  different  furnaces 
under  various  oxidizing  and  reducing  atmospheres. 

The  ash  was  made  up  into  three  different  sizes  of  pyra- 
mids, similar  to  Seger  test  cones.  A  slender  type,  x\-in. 
base  by  1  in,  height,  was  the  most  satisfactory  in  giving 
shorter  and  more  definite  softening  intervals  and  less 
trouble  from  evolution  of  gases.  The  most  satisfactory 
indication  was  obtained  by  mounting  the  cone  with  one 
side  vertical.  Further  inclination  was  undesirable  and 
led  to  premature  falling.  When  the  ash  had  been  ground 
to  an  impalpable  powder  the  cones  tended  to  soften  at 
slightly  lower  temperature  than  when  made  with  ash 
merely  passing  a  100-mesh  screen.  The  slower  rates  of 
heating  gave  lower  softening  points;  a  rate  of  above  10 
deg.  C.  per  minute  led  to  inaccuracy.  Below  2  deg.  C.  per 
minute  made  the  runs  too  tedious.  It  was  recommended 
that  a  rate  id'  5  deg.  C.  per  minute  be  maintained  up  to 
initial  deformation  and  that  then  this  be  reduced  to  2 
deg.  C.  per  minute. 

The  atmosphere  in  which  the  ash  was  heated  proved 
to  be  the  most  important  factor  in  varying  the  softening 
temperature.  The  highest  softening  points  were  obtained 
either  in  air  or  carbon  monoxide;  the  lowest  temperatures 
were  obtained  in  a  mixture  of  hydrogen  and  water  vapor, 
ranging  from  30  to  70  per  cent,  water  vapor.  Analysis 
of  the  cones  which  had  been  melted  in  an  atmosphere  of 
50:50  per  cent,  hydrogen  and  water  vapor  showed  that 
the  iron  oxide  in  the  ash  was  combined  principally  in  the 
ferrous  state  similar  to  the  condition  actually  found  in 
fuel-bed  clinkers. 

It  was  recommended  that  such  tests  should  be  carried 
out  in  an  atmosphere  of  30  to  70  per  cent,  water  vapor 
in  hydrogen,  under  conditions  easily  reproducible  in 
different  laboratories. 


Samples  of  three  gas-house  tars,  two  coke-oven  tars, 
two  water-gas  tars,  one  blast-furnace  tar,  one  pine  tar, 
one  stearine  pitch,  two  refined  asphalts,  one  fluxed 
grahamite,  one  fluxed  gilsonite,  one  straight-run  Cali- 
fornia asphalt,  one  straight-run  Mexican  asphalt,  one 
blown  fluxed  Texas  asphalt  and  one  straight-run  fluxed 
Texas  asphalt  were  exposed  to  the  effects  of  overheating, 
"gas  drips,"  illuminating  gas  and  sunlight  and  air  to 
study  their  deterioration.  The  results  were  presented  by 
S.  R.  Church  and  J.  M.  Weiss  in  the  paper  entitled 
"Some  Experiments  on  Technical  Bitumens." 
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In  studying  the  effect  of  overheating,  50  grams  of  pitch, 
or  45  grams  of  asphalt,  were  heated  for  2  hr.  in  an  open 
iron  crucible,  at  400  deg.  F.  for  the  pitches  and  450  deg. 
P.  for  the  asphalts.  The  pitches,  excluding  the  blast- 
furnace tar  and  pine-tar  pitch,  showed  an  average  loss  of 
6,2  per  cent.,  compared  with  3.8  per  cent,  for  the  asphalt. 
The  increase  in  melting  point  of  the  pitches  averaged  24 
deg.  The  increase  for  the  asphalt  was  20  deg.  The 
results  indicated  that  moderate  overheating  had  no  seri- 
ous effect. 

"Gas  drips"  is  a  condensate  from  illuminating  gas 
found  more  or  less  in  all  gas  mains.  It  often  leaks  into 
the  ground  and  destroys  bituminous  materials  used  in 
waterproofing  foundations,  etc.  In  studying  its  action  on 
these  pitches  thin  films  (0.012-0.019  in.  thick)  of  the 
bitumens  Avere  placed  over  perforated  papers  on  special 
glass  tubes.  The  tubes  were  immersed  in  a  beaker  of  the 
drips  so  as  to  give  a  pressure  head  of  1  in.  of  liquid  on  the 
bitumen  film.  The  time  in  minutes  required  for  pene- 
tration was  noted.  The  asphalts  required  from  1  to  4 
min. ;  water-gas  tar,  3  to  5  min. ;  the  coke-oven  and  coal- 
gas  tars,  from  99  to  135  min. 

In  studying  the  action  of  illuminating  gas,  bitumen 
samples  were  maintained  at  60  deg.  P.  in  an  atmosphere 
of  gas  for  six  days.  There  was  an  almost  inappreciable 
gain  in  weight  of  the  tar,  while  the  esphalts  took  on  from 
2  to  4  per  cent.  There  was  an  appreciable  softening  of 
some  asphalts  and  of  the  water-gas  tar  pitches. 

In  making  the  air  and  sunlight  exposures,  the  samples 
were  exposed  on  petri  dishes  in  a  dustproof  box  with  a 
glass  top.  Air  circulation  was  provided  by  side  vents 
filled  with  cotton  and  protected  by  a  dashboard.  They 
remained  in  this  box  on  a  roof  for  one  year.  The  changes 
in  the  bitumens  were  not  very  marked,  either  in  chemical 
or  physical  properties.  The  tar  pitches  showed  an  aver- 
age increase  in  melting  point  of  3  deg.  F.  and  the  asphalts 
an  increase  of  16  deg.  F.  The  pitches  showed  a  decrease 
in  penetration  at  normal  temperature  of  21  deg.  and 
the  asphalts  a  decrease  of  23  deg.  None  of  the  bitumens 
showed  any  measurable  increase  in  matter  insoluble  in 
benzol,  but  two  gas-house  tar  pitches  and  one  asphalt  in- 
creased from  2  to  6  per  cent,  in  matter  insoluble  in  car- 
bon tetrachloride. 


Hew  Test  fog3  Q^lw5,ir5asi2iig> 

The  paper  entitled  "Determination  of  Spelter  Coating 
on  Sheets  and  Wire,"  by  J.  A.  Aupperle,  proposed  a  new 
test  for  quantity  of  galvanizing  to  replace  the  Preece  cop- 
per-sulphate and  the  Walker  lead-acetate  tests,  the  former 
being  inaccurate  and  the  latter  requiring  too  much  time. 

The  method  hinges  on  using  a  small  amount  of  anti- 
mony chloride  in  a  hydrochloric-acid  dip.  The  chloride 
appears  to  hasten  the  solution  of  the  coating  and,  after 
the  iron  is  exposed,  plates  a  thin  film  on  the  base  metal 
to  retard  attack.  The  small  amount  of  antimony  that 
plates  out  on  the  surface  of  the  iron  can  easily  be  removed 
by  scrubbing  under  running  water. 

For  determining  the  weight  of  sheets  several  samples 
214  in.  square  are  cut  from  various  parts.  About  five  of 
these  aTe  weighed  together  and  immersed  singly  for  one 
minute  in  100  c.c.  of  hydrochloric  acid  (sp.gr.  1.2)  to 
which  has  been  added  5  c.c.  of  an  antimony  chloride  solu- 
tion (20  grams  in  1000  c.c.  of  hydrochloric  acid).  The 


dip  can  be  used  for  the  five  samples,  but  5  c.c.  of  the  anti- 
mony liquid  should  be  added  for  each  sample  on  account 
of  the  metal  deposited.  Samples  are  washed  and  scrubbed 
under  running  water,  dried  with  a  towel  and  laid  in  a 
warm  place  for  a  few  seconds.  The  samples  are  weighed 
together  and  the  number  of  grams  lost  is  divided  by  the 
number  of  pieces  used.  Each  gram  corresponds  to  1  oz. 
of  coating  per  sq.ft.  of  sheet  (1  oz.  per  2  sq.ft.  of  gal- 
vanizing). 

In  testing  wire  the  length  of  sample  should  be  chosen 
so  that  the  number  of  grams  of  coating  represent  the  num- 
ber of  ounces  per  square  foot.  (This  varies  from  12.1 
cm.  length  for  No.  0  gage  to  49.5  cm.  for  No.  14  gage.) 
Only  one-half  the  amount  of  antimony  chloride  is  added  to 
the  acid  on  account  of  wire  exposing  one-half  the  area  of 
plate.  The  coating  on  galvanized  sheets,  while  expressed 
in  ounces  per  square  foot,  considers  metal  on  both  sides 
of  each  square  foot,  in  reality  representing  2  sq.ft. 


Inlesv.&<°  Treated!  Steel 

It  is  known  that  loss  of  carbon  at  the  surface  of  heat- 
treated  steel  frequently  exists  and  defeats  the  object  of  the 
treatment.  J.  G.  Ayers,  Jr.,  in  the  paper  "Micrographie 
Determination  of  Surface  Decarburization  in  Heat- 
Treated  Steels,"  described  a  physical  method  of  quantita- 
tively studying  decarburization.  The  steel  under  study 
was  first  heated  to  1000  deg.  in  an  atmosphere  of  nitrogen, 
so  as  to  make  the  carbon-bearing  portions  visible  without 
reduction  of  surface  carbon  content.  The  specimens  were 
polished,  etched  and  photomicrographed.  From  the  prints 
the  proportion  of  sorbitic  pearlite  present  was  estimated 
and  the  per  cent,  carbon  deduced  from  that.  The  method 
was  illustrated  by  study  of  one  case  where  the  mill 
process  was  a  greater  factor  in  surface  decarburization 
than  the  heat  treatment. 


etimdl  Steel 

A  paper  entitled  "Molten  Zinc  as  a  Reagent  for  the 
Macroscopic  Etching  of  Iron  and  Steel,"  by  J.  L.  Jones, 
described  a  method  for  making  visible,  on  a  large  scale, 
porosity,  lack  of  homogeneity,  cracks,  blisters,  seams,  over- 
laps and  other  defects  usually  covered  in  rolling  and  forg- 
ing. The  scheme  employed  the  action  of  molten  zinc  in 
dissolving  highly  carbonized  steel. 

Some  typical  tests  were  described.  Bars  of  various  ma- 
terials were  suspended  in  a  galvanizing  pot;  on  taking 
them  out  the  dross  was  broken  off  with  a  hammer  while 
hot  and  the  coating  of  metallic  zinc  was  removed  by  im- 
mersion in  dilute  sulphuric  acid.  Some  specimens  of 
high-speed  tool  steel  had  their  surface  deeply  pitted  and 
grooved,  due  to  imperfect  alloying  of  ferro-tungsten,  etc. 
Several  carbon-steel  samples  were  eaten  away  remark- 
ably; they  showed  also  a  curious  shelly  structure  and  ap- 
parently concentric  layers  of  steel,  as  though  the  metal 
had  not  been  sufficiently  plastic  to  fill  out  the  grooves  in 
the  mill  rolls.  A  few  sections  of  bessemer-steel  rails  which 
seemed  perfectly  solid  before  etching  showed  the  web 
part  of  each  sample  to  be  spongy.  A  defective  axle  which 
failed  in  service  showed  a  pipe.    A  rejected  piece  of  die 
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steel  showed  a  blistered  portion  deeply  etched.  A  broken 
high-speed  tool  was  not  attacked  on  the  hardened  end, 
but  the  other  was  eroded. 


In  the  paper  entitled  "Battery  Zincs;  Some  Causes  of 
Defective  Service,"  Eobert  Job  and  P.  S.  White  described 
the  physical  examination  of  some  poor  battery  zincs 
bought  for  the  signal  system  of  the  Lehigh  Valley  E.E. 
Comparative  chemical  analyses  of  satisfactory  and  un- 
satisfactory shipments  did  not  explain  the  trouble.  Trans- 
verse sections  were  taken  from  several  samples,  polished 
and  etched  lightly  with  ammonium  sulphide  acidified 
with  hydrochloric  acid.  The  satisfactory  zincs  were  fine- 
grained and  of  uniform  structure;  the  unsatisfactory 
ones  were  coarse-grained  and  had  a  band  of  white  metal 
around  the  outside.  The  inference  was  that  they  had 
been  poured  at  too  high  temperature  and  that  this  had 
volatilized  the  mercury  usually  added  to  the  metal. 


Cracking  of  Copp©®5  Allocs 

Further  investigations  of  the  service  behavior  of  man- 
ganese bronze,  naval  brass,  muntz  metal  and  gunmetal 
was  reported  in  the  paper  "Fatigue  of  Copper  Alloys,"  by 
Ernst  Jonson,  New  York  Board  of  Water  Supply.  Ten- 
sion-test specimens  were  stressed  before  and  during  cor- 
rosion. 

The  results  of  the  investigations  were  generalized  as 
follows:  (1)  Prolonged  excessive  stress  does  not  in- 
jure the  metal  when  it  is  protected  from  corrosion  while 
under  stress;  (2)  corrosion  does  not  generally  injure  the 
metal  when  not  accompanied  by  excessive  stress;  (3)  cor- 
rosion accompanied  by  prolonged  stress  of  less  than  20,- 
000  lb.  per  sq.in.  does  not  generally  injure  the  metal; 
(4)  corrosion  with  ammonia  accompanied  by  a  prolonged 
stress  of  20,000  lb.  per  sq.in.  or  more  causes  cracking  sim- 
ilar to  season  cracking. 

Ammonia  appeared  to  be  a  representative  corrosive 
agent,  although  it  attacked  these  alloys  more  quickly  than 
the  average.  Therefore,  the  ammonia  reaction  was  re- 
garded as  an  accelerated  test,  which  in  a  few  hours  pro- 
duces results  that  would  ordinarily  require  days  or  months 
to  develop.  It  was  recommended  that  copper  alloys  in 
general  should  never  be  stressed  beyond  20,000  lb.  per 
sq.in.  and  that  the  process  of  manufacturing  copper-alloy 
rods  should  be  planned  so  that  no  appreciable  initial  ten- 
sile stress  is  left  in  the  metal. 


Prom  a  study  through  the  microscope  of  the  polished 
surfaces  of  opaque  specimens  of  concrete  Nathan  C.  John- 
son has  developed  certain  facts  about  the  structure  of 
concrete  from  which  deductions  as  to  the  deterioration 
may  be  made.  The  facts  and  the  deductions  taken  serial- 
ly are:  (1)  The  individual  pieces  of  aggregates,  both 
fine  and  coarse,  in  concrete  are  not  in  that  close  proximity 
one  to  the  other  that  the  void-filling  theory  (that  is,  that 
the  aggregates  are  so  proportioned  in  regard  to  voids  that 
they  all  join  together  in  an  approximately  complete  solid) 
would  predict.  In  consequence,  too  great  a  part  of  con- 
crete is  made  up  of  the  cement  matrix,  the  weakest  ele- 
ment in  the  mixture.    (2)  Large  quantities  of  occluded 


air,  in  relatively  small  bubbles  widely  dispersed,  reduce 
the  actual  concrete  volume  in  a  mass  of  concrete,  with 
consequent  reduction  in  possible  strength.  (3)  Aggrega- 
tions of  solid  particles  commonly  observed  under  the  mi- 
croscope and  obviously  not  sand  nor  individual  particles 
of  cement  appear  to  be  unhydrated  cement,  thrown  into 
groups  because  the  surface  tension  in  the  water  at  the 
time  of  mixing  prevents  the  dispersion  of  water  to  all 
the  cement  particles;  in  consequence  the  little  groups  of 
unhydrated  cement  are  surrounded  by  shells  of  hydrated 
cement  which  the  water  did  reach.  These  unhydrated 
portions  are  zones  of  danger  because  of  possible  future 
crystallization  and  expansion  if  water  ever  does  reach 
them.  Such  crystallized  zones  are  observable  under  the 
microscope.  Experiments  to  discover  some  means  of  re- 
ducing surface  tension  as  a  remedy  are  incomplete  and 
unsatisfactory,  though  Mr.  Johnson  considers  such  a 
remedy  within  the  range  of  possibility. 

In  the  discussion  H.  L.  Spackman  disagreed  with  Mr. 
Johnson  in  regard  to  the  last-mentioned  observation.  He 
does  not  consider  that  the  groups  of  unhydrated  cement 
were  segregated  by  the  behavior  of  the  water  under  sur- 
face tension  but  are  merely  the  larger  particles  of  cement. 
Groups  of  the  same  appearance  can  be  observed  in  any 
normal  clinker.  This,  if  true,  would  destroy  the  value  of 
any  method  of  reducing  surface  tension.  Mr.  Spackman 
contended  that  the  void  tests  for  aggregate  should  be  made 
on  a  wetted  material  from  which  water  had  been  drawn  by 
a  vacuum  pump,  as  an  approximation  of  the  conditions 
in  concrete-making.  He  also  doubted  Mr.  Johnson's 
zones  of  crystallization,  saying  that  in  all  probability  they 
were  mere  shrinkage  cracks.  P.  H.  Bates  agreed  with 
Mr.  Spackman,  and  further  pointed  out  that  an  extremely 
wet  concrete,  mixed  much  longer  than  is  common,  might 
avoid  some  of  the  troubles  discovered  by  Mr.  Johnson. 
Cement  in  a  concrete  mixture  will  continue  to  take  up 
water  of  hydration  for  a  very  long  time. 


A.ia  Esdleimsoinme&eE3  ELij|  ffos3  Wis3© 
Testis 

In  the  laboratory  of  the  Westinghouse  Electric  &  Manu- 
facturing Co.,  East  Pittsburgh,  Penn.,  tension  tests  of 
210-in.  lengths  of  wire  are  made  with  extensometer  read- 
ings to  0.0001  in.  T.  D.  Lynch  described  the  extensometer 
arrangement  in  a  paper  on  "Elastic  Limit."  The  wire  is 
suspended  vertically  in  a  2-in.  iron  pipe,  the  lower  end  of 
which  branches  into  two  parallel  pieces  of  pipe  to  which 
a  cross-bar  is  clamped.  An  insulated  micrometer  screw 
mounted  in  this  cross-bar  can  make  electrical  contact  with 
a  steel  ball  fixed  in  the  bottom  of  a  scale-pan  hung  to  the 
wire  and  serving  to  apply  load  to  the  wire  by  laying 
weights  in  the  pan.  The  micrometer  screw  has  a  large 
dial  which  reads  direct  to  0.0001  in.  Before  test,  the 
wire  is  annealed  and  straightened  by  hanging  a  weight 
to  it  and  heating  the  wire  electrically  until  permanently 
straight.  During  the  test  the  temperature  of  pipe  and 
wire  is  maintained  approximately  constant  by  passing 
a  gentle  current  of  air  down  through  the  pipe. 

With  this  rig  a  tension  test  on  copper  wire  can  be 
made  to  give  an  excellent  straight  line  up  to  the  limit  of 
proportionality. 

[Further  abstracts  of  a  similar  nature  will  appear  in 
an  early  issueJ\ 
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SYNOPSIS — Difficulties  encountered  in  placing 
concrete  foundations  for  a  bascule  bridge  of  D., 
L.  &  W.  R.R.  at  Buffalo,  N.  Y.  Six  piers  sunk 
70  ft.  through  five  varying  soil  strata;  open-cylin- 
der method  attempted  in  all  cases,  but  resort  to  air 
necessary  in  two. 

In  connection  with  extensive  river  improvements  which 
are  being  carried  on  by  the  city  at  Buffalo,  N.  Y.,  the 
Delaware,  Lackawanna  &  Western  R.R.  is  required  to  re- 
construct its  bridge  over  the  Buffalo  River  and  to  pro- 
vide a  bascule  lift  span.  At  this  point  an  extensive  piece 
of  track-elevation  work  is  in  progress  whereby  the  grade 
crossing  with  the  Buffalo  Creek  R.R.,  the  Pennsylvania 
R.R.  (Chautauqua  Division),  and  the  Nickel  Plate  R.R., 
is  being  eliminated.  The  tracks  of  the  Lackawanna  are 
raised  22  ft.  at  the  river  and  26  ft.  at  the  crossing  of 
the  railroads  named.    The  reconstruction  of  the  bridge 


and  throughout  the  elevation  zone,  to  be  carried  out  with- 
out interruption  and  still  maintain  certain  important 
track  connections,  it  was  found  desirable  to  spread  the 
main  tracks  to  83-ft.  centers,  each  track  being  moved  out 
the  same  distance  from  the  center  line.  The  old  bridge, 
consisting  of  four  single-track  through-girder  spans  116 
ft.  6  in.  c.  to  c.  (two  for  each  track),  was  shifted  accord- 
ingly and  carried  on  pile  bridgeseats.  These  girders  were 
originally  designed  and  fabricated  so  that  they  can  be  used 
either  as  through  or  deck  girders.  They  will  be  used 
eventually  as  deck  spans  in  the  completed  structure. 
Track  centers  on  the  completed  work  will  be  15  ft. 

The  New  Bridge 

The  new  double-track  bridge  will  consist  from  east  to 
west  of  a  deck  span  42  ft.  long  c.  to  c. ;  a  tower  span  36 
ft.  long;  a  Strauss  trunnion  bascule  lift  span  125  ft. 
c.  to  c,  giving  a  clear  channel  of  110  ft.;  one  deck  span 
116  ft.  6  in.  long,  composed  of  the  girders  from  the  old 
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Pig.  1.    Masonry  Plan  of  New  Bascule  Biudge  of  D.,  L.  &  W.  at  Buffalo 


has  nothing  to  do  with  the  track  elevation  aside  from  the 
fact  that  it  is  located  within  the  limits  of  the  grade- 
crossing  elimination  work. 

The  City  of  Buffalo  is  deepening  the  Buffalo  River  and, 
at  the  site  of  the  bridge,  slightly  altering  its  course.  This 
improvement  was  started  in  1911,  and  the  new  bridge  had 
to  be  completed  this  summer  so  as  to  be  ready  when  the 
river  improvement  reached  it.  The  width  of  the  im- 
proved channel  will  be  190  ft.  at  the  bottom,  with  256  ft. 
between  dock  lines. 

The  depth  of  channel  beloAV  mean  low  water  will  be  23 
ft.  Mean  low  water  is  elevation  ■ — 3  with  respect  to 
city  datum,  and  the  normal  difference  at  present  between 
mean  low  water  and  mean  high  water  is  about  9  ft. 
This  difference  will  be  less  after  the  enlarged  channel  is 
completed. 

The  new  bridge  is  located  substantially  on  the  site  of 
the  old  one,  the  west  abutment  of  the  new  structure  will 
be  located  at  the  center  pier  of  the  old  one,  and  the  re- 
moval of  this  pier  was  included  in  the  foundation  con- 
tract. Originally,  the  track  centers  were  13  ft.  In  or- 
der to  permit  the  construction  work,  both  at  the  bridge 


bridge,  as  noted ;  a  deck  span  44  ft.  long  c.  to  c. ;  a  deck 
span  116  ft.  6  in.  long.  The  last-named  span  is  tem- 
porary and  is  required  in  order  to  maintain  the  present 
channel  until  the  river  improvement  is  completed,  after 
which  it  will  be  removed  and  the  embankment  extended 
across  the  old  channel. 

Soil  Conditions 

Borings  were  made  on  both  sides  of  the  river  as  near 
as  possible  to  location  of  piers  and  abutments.  Rock  was 
found  to  be  about  70  ft.  below  the  ground  (track)  level 
with  five  soil  strata  intervening  (Fig.  2) .  First  came  5  to 
6  ft.  of  fill  (railroad  embankment)  ;  then  about  13  ft. 
of  alluvial  material  containing  some  butternut  logs;  third, 
a  sand-and-gravel  stratum  of  approximately  the  same 
depth.  The  lower  part  of  this  stratum  was  very  compact. 
The  fourth  stratum  was  a  reddish  clay  about  25  ft.  deep 
completely  impervious  to  water,  but  fully  as  plastic  as 
soft  putty.  Last  came  a  stratum  of  variable  material : 
Very  fine  and  tightly  packed  sand;  sandy  clay;  hard  red 
clay;  very  plastic  red  clay;  and  immediately  overlying 
the  rock  from  one  to  two  feet  was  a  hardpan  of  finely  pul- 
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verized  limestone  which,  under  great  pressure,  had  taken 
on  the  character  of  hard  shale.  In  this  last  stratum  were 
found  houlders  of  sizes  varying  from  one-man  stone  to  5 
cu.yd.  Some  mention  of  these  boulders  will  be  made 
later. 

Abutments  and  Pier  1 

Because  of  the  character  of  the  material  to  be  encoun- 
tered, as  determined  by  test  borings  and  data  secured 
from  the  piledriving  for  temporary  structures,  it  was  de- 
cided to  carry  all  piers  except  Pier  1  to  rock  at  a  depth 
of  70  ft.  The  abutments,  being  of  the  buried  type,  are 
carried  on  piles  driven  to  rock  (53  ft.  below  cutoff  at 
elevation  - — 3)  and  loaded  to  a  maximum  of  18  tons  each. 
The  driving  for  the  east  abutment  was  done  without  inci- 
dent. At  the  west  abutment  some  difficulty  was  exper- 
ienced because  of  boulders  encountered,  and  eight  or  nine 
additional  piles  were  driven  on  this  account.  When  the 
work  is  completed  both  abutments  will  be  buried  as  shown 
in  Fig.  1. 

Work  first  started  on  the  east  abutment  and  the  sheet- 
piling  for  the  coffer-dam  was  in  place  June  14,  1914;  ex- 
cavation was  commenced  six  days  later.  This  abutment 
was  completed  Aug.  23.  An  orange-peel  bucket  on  a  20- 
ton  locomotive  crane  was  used  to  take  out  all  the  exca- 
vation except  at  Pier  1  and  the  west  abutment,  which 
are  located  in  the  present  river  channel.  The  spoil  was 
loaded  on  20-yd.  side-dump  cars  running  on  a  temporary 
track,  and  was  hauled  out  and  used  in  the  fill  for  the  track 
elevation  a  short  distance  from  the  bridge. 

The  coffer-dam  and  foundation  piles  for  the  west  abut- 
ment and  Pier  1  were  put  down  by  a  floating  driver.  This 
portion  of  the  work  was  commenced  July  6,  1914.  The 
scow  supporting  the  driver  was  built  on  the  job  by  com- 
pany forces,  of  material  from  an  old  Howe  truss.  It  was 
originally  constructed  and  used  to  drive  the  piles  sup- 
porting the  old  bridge  in  its  temporary  location.  The 
foundation  piles  were  driven,  using  a  follower,  before  the 
coffer-dam  was  constructed.  The  coffer-dam  of  Wake- 
field sheeting  was  driven  2  ft.  below  the  gravel  stratum 
as  shown  by  the  test-borings.  With  tight  sheeting, 
therefore,  the  foundation  pit  should* have  been  free  of 
water. 

On  account  of  the  very  compact  character  of  the  lower 
portion  of  this  stratum  some  difficulty  was  experienced 
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Fig.  2.    Design  of  Cutting  Edges  and  Working  Chamber  of 
Dredging  Cylinders 


Fig.  3.   Bucket  Used  for  Dredging  Cylinders 

Especially  heavy  (about  5000  lb.)  "Multi-Power"  orange-peel 
bucket  built  by  the  Hayward  Co.,  New  York 

in  putting  down  the  sheeting,  and  considerable  leakage 
occurred.  All  these  leaks  were  closed  with  plank-and- 
canvas  patches  and  by  damming  off  with  clay  taken  from 
the  cylinder  excavations.  The  most  serious  leak  occurred 
on  the  north  side  of  the  coffer-dam  for  Pier  1,  where 
a  buried  log  was  encountered.  The  sheeting  was  forced 
so  far  out  of  line  that  this  leak  could  not  be  controlled, 
and  a  second  line  of  sheeting  (Lackawanna  steel  sheet- 
piling)  was  driven  around  it.  After  all 
the  large  leaks  had  been  closed  off, 
water  still  appeared  in  such  quantities 
that  a  6-in.  centrifugal  pump  was  re- 
quired to  keep  each  of  these  two  coffer- 
dams dry.  In  placing  concrete  the 
water  was  prevented  from  washing  over 
the  concrete  by  means  of  sluiceways. 

A  15-ton  derrick  equipped  with  a  60- 
ft.  boom  was  set  on  piling  between  the 
west  abutment  and  Pier  1,  and  was 
used  to  remove  the  old  stone  pier, 
handle  the  excavation,  place  concrete, 
and  to  pull  the  sheetpiling  of  the  coffer- 
dams. This  derrick  was  handled  by 
means  of  a  hoisting  engine  set  up  on 
the  east  bank  of  the  river. 

There  are  four  piers  and  on  the  draw- 
ing they  are  numbered  from  west  to 
east.    Pier  1  is  solid  and  rests  on 
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Fig.  4.  A  Cylinder  on  Rock  with  Air  Lock  Removed 

Compressed  air  was  used  on  two  of  the  piers 


piles.  Each  of  the  others  consists  of  two  concrete  cylin- 
ders (designated  as  north  and  south  )  tied  together  at  the 
top  with  reinforced-concrete  struts.  The  cylinders  of 
Pier  2  are  12  ft.  in  diameter,  and  the  cylinders  of  Piers  3 
and  4  are  each  14  ft.  in  diameter.  They  extend  to  rock 
92  ft.  below  base  of  rail,  87  ft.  below  bridgeseat  of  the 
movable  span,  and  70  ft.  below  ground  (present-track) 
level.  Only  the  west  abutment  and  Pier  1  stand  in  water; 
the  other  piers  and  the  east  abutment  will  not  be  wet  un- 
til the  channel  is  changed.  Work  on  Piers  2  to  4 
commenced  in  numerical  order,  Pier  2  being  started 


Fig.  5.    Removing  Spoil  from  Cylinder  of 
Pier  4  North 

North  cylinder  piers  3  and  4;  method  of  excavating;  20-yd. 
dump  car  at  extreme  left 


shortly  after  the  work  was  under  way  on  the  east  abut- 
ment. 

The  open-cylinder  method  was  used  on  all  these  piers. 
Cylinders  3  North  and  4  South  had  to  be  finished  by  us- 
ing compressed  air  as  noted  below.  The  shaft  in  all 
cylinders  was  7  ft.  in  diameter;  the  arrangement  of  cut- 
ting edge  and  working  chamber  is  shown  in  Fig.  2. 

In  starting  to  sink  the  piers  the  earth  was  excavated 
to  a  depth  of  about  five  feet,  and  the  sides  of  this  excava- 
tion were  carefully  cribbed  with  heavy  timbers.  The 
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purpose  of  this  cribbing  was  to  brace  the  cylinders  and  as- 
sist in  guiding  them  down  in  a  vertical  position,  and  with- 
out lateral  shifting.    On  the  bottom  of  this  excavation 
the  cutting  edges  were  placed  and  carefully  centered  and 
blocked  level.  .  The  interior  forms  (wood)  of  the  work- 
ing chamber  were  shaped  as  shown  in  Figs.  2  and  7  in  or- 
der that  the  sinking  of  the  cylinders  could  be  kept  under 
control.    An  outer  row  of  %-in.  round,  smooth,  vertical 
reinforcing  rods  were  placed  with  the  lower  ends  through 
the  outer  holes  in  the  flange  of  the  cutting  edge  (Fig. 
2).    This  reinforcing  was  continued  up  to  the  bridge 
seat.    Horizontal  reinforcing  rings  of  %-m.  rods  spaced 
about  12  in.  apart  were  also  provided.    An  inner  row  of 
vertical  reinforcing  rods  bent  over  to  conform  to  the  slope 
of  the  inner  face  of  the  cutting  chamber  was  also  pro- 
vided.   These  rods  were  fitted  in  the  inner  line  of  holes 
and  were  carried  up  only  16  ft. 

After  the  cutting  edges  had  been  placed,  the  wood  form 
for  inner  face  of  cutting  chamber  constructed  and  rein- 
forcing placed,  the  exterior  steel  forms  were  set  up  and 


inder  settled  the  same  amount  by  Oct.  18,  when  it  was 
also  cleaned  out  and  filled. 

The  north  cylinder  of  Pier  4  was  started  Aug.  1  and 
was  filled  Nov.  2.  This  cylinder  was  sunk  without  inci- 
dent, save  that  at  one  dredging  considerable  difficulty  un- 
experienced in  getting  it  to  start.  When  it  finally  did 
start  to  settle,  it  sank  until  the  top  of  the  cylinder  was 
below  the  bottom  of  the  excavation. 

The  north  cylinder  of  Pier  3  was  started  at  the  same 
time  as  the  north  cylinder  of  Pier  4.  At  a  depth  of  aboiii 
20  ft.  (about  5  ft.  in  the  gravel  stratum)  a  large  butter- 
nut log  was  encountered,  which  interfered  with  the  opera- 
tion of  the  orange-peel;  but  some  excavation  was  taken  out 
and  finally  the  cutting  edge  cut  through  the  log,  which 
was  then  taken  out  in  pieces.  About  8  ft.  above  rock 
a  very  large  boulder  was  struck.  The  cylinder  was  pumped 
out,  but  because  of  the  plastic  character  of  the  soil,  the 
rock  could  not  be  uncovered  sufficiently  to  do  any  effec- 
tive job  of  breaking  it  up.  Well  drills  were  used  outside 
the  cylinder,  and  the  boulder  was  broken  up  with  a  heav^ 


Fig.  7.    Two  Views  of  Pier  Work 
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the  whole  again  carefully  leveled.  A  section  of  cylinder  10 
ft.  high  was  poured.  As  the  cylinder  was  quite  top-heavy 
at  first  the  10-ft.  section  was  sunk  by  hand,  better  control 
being  thus  maintained.  The  earth  was  removed  by 
the  orange-peel  bucket  mentioned.  After  water  was  en- 
countered all  excavation  was  done  by  the  locomotive 
crane.  The  cylinders  were  all  constructed  and  sunk  in  10- 
tt.  sections. 

Neither  cylinder  for  Pier  2  encountered  any  obstruc- 
tions and  went  down  without  difficulty  until  about  two 
±eet  oft  rock.  Sufficient  material  could  not  then  lie  ex- 
cavated to  obtain  settlement  and  this  had  to  be  secured  by 

?!  ,ngnthem'  Their  cuttin-  efl-es  werc  'laid  July  6, 

On  Aug.  29  each  was  two  feet  off  rock.    They  re- 
mained some  days  without  appreciable  settlement;  then 
tney  were  loaded  with  stone  removed  from  the  old  center 
n°rth  °ylinder  remained  loaded  until  Sept 
19U,  when  it  was  one  foot  off  rock.   It  was  then  care- 
fully cleaned  out  and  filled  with  concrete.   The  south  cyl- 


charge  of  dynamite.  After  this  was  accomplished  and 
the  fragments  removed,  the  soil  rose  about  25  ft.  in  the 
cylinder  and  could  not  be  pushed  back.  Eventually,  it 
was  found  necessary  to  apply  air.  Before  the  air  lock 
was  applied  the  cylinder  was  filled  witli  water  and  the 
earth  excavated  to  the  level  of  the  cutting  edge.  The  air 
was  then  applied  and  the  water  bailed  out.  Dredging 
then  proceeded  successfully  and  the  pier  reached  rock 
on  Dec.  26. 

The  south  cylinders  of  Piers  3  and  4  were  started  about 
the  same  time,  Aug.  8,  1911,  and  went  down  to  a  point 
about  12  ft.  above  rock  without  any  special  incident.  At 
this  point  Clyinder  4  South  stopped  and  did  not  settle 
further.  Cylinder  3  South  eventually  continued  down  to 
a  point  5  ft.  above  rock  and  stopped.  Continued  excava- 
tion had  no  effect  on  it,  and  it  eventually  developed  that 
a  seam  of  exceedingly  plastic  material  had  been  encoun- 
tered. After  about  150  cu.yd.  had  been  removed  excava- 
tion was  discontinued.    This  was  on  Nov.  3,  and  about 
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noon  a  slight  subsidence  of  the  ground  in  the  vicinity  of 
the  cylinder  was  noticeable.  By  night  this  amounted  to 
5  in.  No  further  subsidence  occurred  until  Nov.  6,  when 
a.  further  settlement  of  18  in.  took  place.  After  this  the 
subsidence  was  gradual,  reaching  a  maximum  of  9  ft.  by 
Nov.  8.  The  main  tracks  were  affected  and  considerable 
work  was  required  to  keep  them  in  serviceable  condition. 
The  most  serious  effect,  however,  was  that  the  movement 
of  the  earth  toward  the  point  of  greatest  settlement  caused 
the  tipping  of  the  south  cylinder  of  Pier  4.  The  cylinder 
apparently  pivoted  on  the  very  compact  layer  of  the  gravel 
stratum  and  the  top  moved  to  the  northwest  so  it  was 
out  of  position  13%  in.  to  the  west  and  !H/8  in.  to  the 
north.  The  bottom  moved  in  the  opposite  direction  an 
amount  nearly  double  that  of  the  top.  This  was  the  cor- 
rect proportion  if  it  pivoted  on  the  gravel  stratum. 

While  waiting  for  the  air  equipment,  Cylinder  3  South 
settled  to  a  point  18  in.  from  the  rock.  By  careful  hand- 
ling, it  was  found  possible  to  complete  the  excavation  and 
dam  off  the  flowing  material  and  clean  out  and  fill  with 
concrete.    This  work  was  completed  Nov.  28,  1914. 

Immediately  after  this  cylinder  was  rilled  heavy  tim- 
ber braces  were  placed  between  Cylinder  4  South  and  Cyl- 
inder 3  South  and  4  North.  In  addition  to  the  braces  35- 
ton  jacks  were  also  used,  and  the  whole  system  of  bracing 
continued  until  the  cylinder  straightened  up.  When  ready 
to  apply  the  air  the  cylinder  was  filled  with  water  and  the 
soil  removed  to  the  bottom  of  the  cutting  edge  as  in  Pier 
3  North.  As  the  cylinder  showed  some  disposition  not 
to  settle,  it  was  loaded  with  90  tons  of  pig  iron.  The 
loading  was  eccentric  in  order  to  assist  the  process  of 
straightening.  After  the  air  was  applied  the  cylinder  sank 
without  difficulty  and  as  it  settled  it  straightened  up,  and 
is  now  plumb.    The  cylinder  was  filled  Jan.  25,  1915. 

Twenty  pounds'  air  pressure  was  used.  The  air  lock 
used  was  furnished  by  the  Union  Iron  Works,  Hoboken, 
N.  J.,  in  14  days,  from  a  special  design  furnished  by  the 
contractor.  The  cutting  edges  and  steel  forms  were  fur- 
nished by  the  Lackawanna  Bridge  Co.  The  work  was 
done  under  the  supervision  of  G.  J.  Eay,  Chief  Engineer 
of  the  Delaware,  Lackawanna  &  Western  E.E.,  A.  E.  Deal, 
Bridge  Engineer,  and  George  E.  Boyd,  Division  Engineer, 
by  Walter  H.  Gahagan,  contracting  engineer,  Brooklyn, 
N.  Y.  (Boyd  C.  Myers,  Superintendent  on  the  job.) 

2f  Iglhw^'Sp  HlHiaois  Practice 

By  H.  E.  Bilgeu* 

The  advent  of  the  motor  vehicle  upon  our  rural  public 
highways,  with  the  consequent  stimulus  that  has  been 
given  to  the  adoption  of  types  of  highway  improvement 
best  suited  to  withstand  this  new  character  of  traffic, 
presents  to  the  engineer  many  details  of  design  and  con- 
struction that  heretofore  have  not  required  much  con- 
sideration. 

One  of  the  details  that  are  demanding  more  and  more 
attention  each  year  is  the  matter  of  the  proper  crown, 
cross-slope  or  superelevation  of  the  pavement  on  curves. 
As  in  most  other  matters  of  engineering  design  or  con- 
struction, there  can  be  no  one  best  solution  of  the  problem, 

*Road  Engineer,  Illinois  State  Highway  Department, 
Springfield,  111. 


inasmuch  as  the  governing  conditions  on  different  pieces 
of  work  may  bear  relatively  different  weights. 

Generally  speaking,  I  would  say  that  the  treatment  to 
be  administered  should  vary  with  the  type  of  the  pave- 
ment and  with  the  relative  amounts  of  motor  and  horse- 
drawn  traffic,  and  should  depend  upon  such  minor  con- 
siderations as  the  radius  of  the  curve  and  the  climatic 
conditions. 

This  matter  is  receiving  especially  careful  consideration 
in  Illinois,  inasmuch  as  for  practically  all  state-aid  road 
construction  vitrified  brick  and  portland-cement  concrete 
alone  have  been  adopted  up  to  this  time.  The  employ- 
ment of  these  costly  types  of  pavement  requires  for  the 
full  development  of  their  merits  that  all  matters  relating 
to  the  horizontal  and  the  vertical  alignment  of  the  pave- 
ment be  cared  for  just  as  accurately  as  though  the  work 
was  on  a  city  street. 

In  Illinois  the  popular  widths  of  brick  and  concrete 
pavements  are  10  and  18  ft.,  though  the  15-ft.  width  is 
destined  soon  to  surpass  these  in  point  of  mileage.  For 
other  types  of  construction  the  prevailing  widths  are  10, 
12  and  15  ft. ;  but  the  12-ft.  width  is  losing  in  popularity. 
On  tangents  the  brick  and  the  concrete  pavements  are  de- 
signed with  a  1  -in.  crown  for  the  10-ft.  widths  and  with 
a  2-in.  crown  for  the  18-ft.  widths. 

Prom  past  experience  it  would  seem  that,  all  matters 
considered,  the  most  satisfactory  treatment  of  these  types 
on  curves  is  to  carry  the  profile  of  the  center  line  and 
of  the  inner  edge  of  the  pavement  around  the  curve  with- 
out a  break,  but  to  elevate  the  outer  longitudinal  half 
of  the  slab  2  in.  for. the  10-ft.  pavements  and  4  in.  for  the 
18-ft.  ones.  On  the  inner  as  well  as  the  outer  longitudinal 
half  of  the  slab  the " convexity  of  the  surface  should  be 
avoided,  to  the  end  that  the  entire  portion  of  the  slab  that 
comes  upon  the  curve  may  be  a  surface  having  a  straight- 
line  top  on  any  cross-section. 

Gravel  and  macadam  road  surface  should  be  similarly 
treated  on  curves — that  is,  by  elevating  the  outer  longi- 
tudinal half  of  the  metaled  way  by  an  amount  equal  to 
twice  the  crown  on  tangents  for  the  particular  type  in 
question. 

Where  the  central  angle  of  the  curve  is  more  than  about 
30  deg.,  the  width  of  the  pavement  around  the  curve 
should  be  increased  by  some  30  or  40  per  .cent.,  and  the 
pavement's  position  should  be  such  as  to  bring  its  inner 
edge  to  within  some  4  ft.  of  the  fence  corner,  necessitating 
the  inner  ditch  being  converted  into  an  underground 
drain. 

When  such  pressure  is  brought  to  bear  by  the  tax-pay- 
ing public  as  to  require  the  engineer  to  construct  a  brick 
or  concrete  pavement  to  one  side  of  the  center  line  of 
the  traveled  way,  the  upper  surface  of  the  pavement  should 
be  flat  and,  of  course,  should  drain  to  the  nearest  side 
ditch. 

Occasionally  theoretical  arguments  are  advanced  for 
crowning,  or  rather  con  vexing,  the  upper  surface  of  the 
pavement  that  drains  to  one  side  only.  The  argument 
usually  put  forth  is  that  if  the  completed  surface  is  not 
convex  it  will  present  the  unsightly  appearance  of  be- 
ing concave.  This  is  merely  a  matter  of  construction. 
If  the  design  of  the  template  is  such  as  to  assure  against 
deflection,  I  have  not  yet  heard  advanced  a  worthy  argu- 
ment for  a  brick  or  concrete  "off-center"  pavement  with 
a  convex  surface. 
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In  anticipation  of  a  deflection  of  the  template  it  would, 
of  course,  be  only  the  part  of  wisdom  to  use  a  template 
curved  convexly  by  at  least  the  amount  of  the  expected 
deflection ;  but  the  use  of  a  template  of  questionable  rigid- 
ity is  clearly  not  in  accord  with  the  other  construction 
requirements  of  good  brick  and  concrete  pavements. 

Ssua   FVgim\©ngc©    C@ia^©imtln®Ka  of" 
A  s  s  ©  c  i  Si  tl  ©  m  * 

San  Francisco  has  been  the  natural  rendezvous  this 
year  of  many  and  varied  organizations,  so  that  it  is  a 
significant  fact  when  a  particular  society  can  make  it- 
self conspicuous  in  the  busy  life  of  the  Exposition  City. 
Thus  far  no  other  visitors  probably  have  been  so  singu- 
larly honored  as  were  the  members  of  the  National 
Electric  Light  Association,  which  .held  its  thirty-eighth 
annual  convention  here  June  7  to  11.  An  imposing  and 
beautifully  illuminated  colonnade  was  specially  built 
for  them  in  the  downtown  section ;  at  the  Exposition 
grounds  a  night  was  appointed  in  their  honor  for  ex- 
ceptionally spectacular  fireworks  and  illumination  ef- 
fects. 

The  night  wonders  of  the  Exposition  are  essentially 
electrical,  and  every  deference  was  shown  to  the  men  of 
the  industry  which  made  them  possible;  on  the  other 
hand,  the  Exposition  was  particularly  pleasing  to  the 
convention  because  of  the  acknowledged  triumph  of  its 
illumination  as  a  beauty  feature,  and  on  every  hand 
warm  praise  was  given  to  the  designer,  W.  D'A.  Ryan, 
of  Schenectady,  N.  Y. 

Association  Work 

The  Committee  on  Organization  (George  Williams,  of 
New  York  City,  chairman)  reported  a  total  of  13,448 
members — an  increase  of  431.  The  treasurer  (W.  F. 
Wells,  of  Brooklyn,  N.  Y.)  reported  an  annual  income* 
of  $136,327,  expenses  of  $122,811,  assets  of  $43,667,  and 
liabilities  of  $9420.  Expenses  and  income  of  the  con- 
vention were  $29,000  and  $27,000  respectively. 

The  chairman  of  the  Committee  on  Education,  John  F. 
Gilchrist,  of  Chicago,  gave  a  brief  outline  of  the  com- 
mittee's activities.  It  was  intended  to  have  leading  men 
give  lectures  before  student  bodies,  and  likewise  to  have 
some  of  the  prominent  university  men  do  the  same  be- 
fore the  association.  It  was  purposed  also  to  establish 
courses  for  ambitious  college  graduates  desiring  to  enter 
the  electrical  industry,  and  especially  to  provide  vaca- 
tion work  for  students.  There  were  reported  262  stu- 
dents spoken  for,  most  of  the  work  being  in  the  com- 
mercial departments,  where  the  students  become  directly 
profitable  to  the  companies  employing  them.  Complete 
records  of  the  fitness  and  capacity  of  each  student  will 
be  filed  with  the  committee. 

"Electrical  Prosperity  Week,"  to  be  held  by  the  Society 
for  Electrical  Develop)  nent  Nov.  29  to  Dec.  4,  was  ex- 
plained to  the  association.  This  will  be  the  closing  week 
of  the  Exposition,  and  every  effort  will  be  made  to  make 
the  week  a  memorable  one.  It  is  aimed  to  illuminate 
and  decorate  every  city  and  town  in  the  country. 

The  annual  report  of  the  Committee  on  Progress  (T. 
C.  Martin,  of  New  York  City,  sole  member)  stated  that 

*Reported  by  E.  Owen  McCann,  Humboldt  Bank  Building, 
San  Francisco. 


within  the  last  30  years  the  net  earnings  of  public  utilities 
had  been  8.5  per  cent.,  compared  with  4.3  per  cent, 
for  railroads  and  7.8  per  cent,  for  industrial  concerns. 
Risk  of  receivership  had  been  0.37  per  cent,  for  public 
utilities,  compared  with  1.84  per  cent,  for  railroads  and 
2.1  per  cent,  for  industrial  concerns.  The  increase  of 
net  earnings  of  gas  and  electric  companies  between  1907 
and  191]  was  60  per  cent.,  compared  with  5  per  cent, 
for  steam  railways. 

The  report  discussed  the  status  of  municipal  owner- 
ship, stating  that  while  the  total  number  of  electric 
municipal  stations  in  this  country  were  29.9  per  cent,  of 
the  total,  they  earned  only  7.7  per  cent,  of  the  gross 
income  of  the  industry,  which  was  $302,116,000.  The 
municipal  plants  had  18.2  per  cent,  of  the  estimated 
total  number  of  arc  lamps. 

Public  Policy 

The  report  of  the  Public  Policy  Committee  (W.  W. 
Freeman,  of  Cincinnati,  chairman)  commented  in  some 
detail  on  certain  commission  decisions,  which  seemed 
to  show  greater  liberality  toward  utility  corporations  in 
the  rate  of  return,  protection  from  competition,  etc. 
It  was  stated  that  there  had  been  no  final  determination 
of  law,  by  any  high  court  in  any  state,  fixing  rates  for 
electric  service — all  the  decisions  being  in  cases  of  gas, 
water  and  transportation  concerns.  Protection  from 
competition  was  discussed  and  arguments  were  presented 
for  regulated  monopolies. 

In  a  paper  entitled  "Municipal  Regulation  of  Public 
Utilities"  J.  H.  Roemer,  chief  counsel  of  H.  M.  Byllesby 
&  Co.  and  former  chairman  of  the  Wisconsin  Railroad 
Commission,  gave  a  lengthy  justification  for  state  con- 
trol of  utilities  being  preferred  to  local  regulation.  He 
charged  municipal  electric  plants  with  poor  service  in 
general,  with  being  slow  to  respond  to  new  discoveries 
and  holding  to  crude  methods,  with  discrimination  in 
rates  as  flagrant  as  in  private  corporations,  and  with  poor 
bookkeeping  and  office  systems. 

"Public-Utility  Regulation  in  California"  was  the  title 
of  a  forceful  address  by  Max  Thelen,  president  of  the 
California  Railroad  Commission.  One  of  the  difficulties 
he  described  was  in  regulating  rates  where  one  company 
supplied  as  many  as  175  cities  and  towns  with  various 
classes  of  service.  He  also  reviewed  the  policy  of  the 
state  in  the  matter  of  extensions  which  would  have  to  be 
made  in  all  fields  which  the  companies  claimed,  before  any 
protection  against  competion  could  be  given.  The  com- 
mission aims  to  safeguard  utility  securities  so  that  an 
investor  anywhere  in  the  country  may  be  reasonably  safe. 
This  has  helped  to  promote  the  sale  of  local  securities 
within  the  state.  Several  millions,  of  dollars  in  stock 
of  the  Pacific  Gas  &  Electric  Co.  have  been  so  disposed 
of  at  a  cost  of  65c.  per  share,  compared  with  the  50 
per  cent,  discount  which  at  times  had  been  demanded  by 
brokers  for  selling  securities. 

New  Officers 

The  following  officers  were  elected  for  the  ensuing 
year:  President,  E.  W.  Lloyd,  Chicago;  vice-presidents, 
H.  A.  Wagner,  Baltimore;  W.  F.  Wells,  Brooklyn;  R,  H. 
Ballard,  Los  Angeles,  and  R.  S.  Orr,  Pittsburgh;  treas- 
urer, W.  H.  Atkins,  Boston;  secretary,  T.  Commerford 
Martin,  New  York. 
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Loading  Test  ©f  Lagged  Files 
iim  Soft  Silt 
By  C.  W.  Staniford* 

In  Engineering  News,  July  23,  1914,  in  a  view  simi- 
lar to  Fig.  1,  there  were  shown  two  sets  of  foundation 
piles  loaded  with  concrete  blocks  as  a  test  for  an  actual 
loading  in  the  soft  silt  of  the  North  River  at  New  York 
City.  The  pier  being  built  at  this  site  (West  46th  St.) 
presents  two  opposite  conditions  of  foundation,  in  that 


7  Blocks,  each 
35  Tons 


3  Blocks, 

each 
60  Tons 


Foundation  No.  2.        Foundation  No.  1 
Fig.  1.   230-Ton  Pile  Tests  in  North  River 

the  inner  end  is  being  closed  by  a  sheetpile  coffer-dam 
inside  of  which  the  solid  rock  is  to  be  blasted  to  a  depth 
of  44  ft.  below  mean  low  water;  while  extending  from 
the  coffer-dam  outshore  the  solid  rock  gradually  dips 
so  that  at  the  pierhead  line,  1000  ft.  from  the  bulkhead 
line,  the  rock  is  150  ft.  below  mean  low  Avater.  The 


♦Chief  Engineer,  Department  of  Docks  and  Ferries,  New- 
York  City. 
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overlying  material  is  a  soft  silt  furnishing  no  bearing 
capacity  for  an  ordinary  pile  of  the  longest  length. 

Experience  in  founding  the  columns  for  double-deck 
steel  sheds  with  their  heavy  loads  indicated  that  the  stand- 
ard lagged  piles,  arranged  in  groups  and  capped  with 
the  form  of  grillage  generally  used,  would  perform 
the  required  service  with  safety.  However,  in  order  to 
produce  these  foundations  at  a  minimum  cost  and  to  re- 
duce the  expense  of  lagging,  it  was  the  desire  for  this  pier 
to  create  a  foundation  with  as  few  lagged  piles  as  possible 
and  to  arrange  them  in  the  most  economical  manner 
to  produce  the  best  carrying  result.  Therefore  the  first 
foundation,  called  "Foundation  No.  1,"  was  designed' and 
placed  so  that  every  other  pile  was  provided  with  four 
pieces  of  lagging,  consisting  of  5x6-in.  sticks,  30  ft. 
long,  bolted  to  the  pile  as  shown  in  Fig.  2. 

On  account  of  the  large  settlement  in  this  foundation, 
another  group  of  piles,  each  pile  of  the  group  being  pro- 
vided with  lagging  and  the  spacing  being  increased  so  as 
to  spread  the  load  over  a  larger  area,  was  designed  and 
subjected  to  test.  This  is  labeled  on  the  drawing,  "Foun- 
dation No.  2." 

Each  foundation  was  subjected  as  soon  as  built  to  the 
maximum  theoretical  load  of  about  230  tons,  the  loading 
being  made  with  concrete  blocks  to  be  used  elsewhere  in 
the  harbor.  This  second  foundation  also  showed  large 
settlement  in  the  first  60  days,  but  thereafter  the  settle- 
ment became  less  than  that  shown  for  Foundation  No.  1, 
until  at  the  completion  of  the  test,  when  both  appeared 
to  have  come  to  rest,  there  was  a  difference  in  settlement 
of  about  3  in.  The  total  settlement  for  Foundation  No. 
1  was  about  IIV4  hi.  and  for  Foundation  No.  2  about  8% 
in.    The  log  of  the  settlement  is  given  in  Fig.  3. 

Inasmuch  as  the  load  which  these  foundations  have  to 
carry  will  be  gradually  applied  during  the  construction  of 
the  pier  and  the  erection  of  the  steelwork  for  the  shed, 
and  also  as  the  maximum  theoretical  load  may  never 
be  realized  except  possibly  for  short  intervals  of  time, 
it  was  expected  that  these  fully-lagged  piles  would  become 
so  thoroughly  set  and  incorporated  in  the  supporting  bot- 
tom that  little,  if  any,  settlement  would  occur  if  the 
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Fig.  2.  Layouts  of  Pile  Tests  and  Details  of  Piles 
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Fig.  3.   Log  of  Pile  Tests 
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foundations  were  designed  as  shown  on  the  diagram  for 
Foundation  No.  2.  Accordingly,  all  column  foundations 
for  this  pier  requiring  long  piles  in  soft  bottom  were  thus 
designed ;  that  is,  using  fully-lagged  piles  with  the  larger- 
spacing  between  piles. 

Before  having  the  benefit  of  these  actual  long-time  tests 
to  a  quiescent  state  of  settlement,  the  department  con- 
structed the  nine  Chelsea  Piers  in  similar  material,  and 
at  the  present  time,  after  about  seven  years  of  use  with  the 
heaviest  loadings,  the  settlement  is  not  discernible  with 
the  eye ;  there  has  been,  however,  an  actual  settlement  of 
about  3  in.  detected  by  instrumental  observation.  As  the 
result  of  this  recent  test  and  the.  use  of  grillages  as  out- 
lined in  Foundation  No.  2,  it  is  expected  that  the  settle- 
ment in  the  46th  St.  Pier  will  be  less,  and  in  any  event 
that  it  will  be  symmetrical. 

The  46th  St.  Pier  is  being  constructed  by  Holbrook, 
Cabot  &  Rollins,  Inc.,  for  the  Department  of  Docks  and 
Ferries  of  New  York  City,  under  the  direction  of  R.  A.  C. 
Smith,  Commissioner,  E.  C.  Harrison,  First  Deputy 
Commissioner,  and  C.  W.  Stamford,  Chief  Engineer. 
A.  J.  Bryson  is  in  charge  for  the  contractors. 

From  a  standard  specification  for  perforated  radial- 
brick  chimneys  prepared  for  its  clients  by  the  M.  W. 
Kellogg  Co.,  140  Cedar  St.,  New  York  City,  the  follow- 
ing three  items  of  instruction  and  explanation  are  se- 
lected as  being  of  especial  interest: 

Lining  for  Brick  Chimneys. — The  height  of  the  lining  for 
chimneys  is  found  in  the  following  manner:  For  ordinary 
conditions,  where  the  temperature  does  not  exceed  800  deg. 
F.,  the  lining  should  be  approximately  one-fifth  the  height 
of  the  chimney;  above  800  deg.  and  below  1200  deg.,  one-half 
Lengths  and  Thicknesses  of  Walls  of  Radial  Brick  Column 
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with  a  iy2-in.  platinum-covered  tip.  They  should  be  anchored 
at  the  top  of  the  column  and  extend  from  the  bottom  of  the 
corbeling  upward.  The  lower  ends  of  the  points  are  con- 
nected by  a  copper  cable  which  encircles  the  chimney.  From 
this  loop  a  1%-in.  7-strand  No.  10  Stubs'  gage  copper  cable  is 
carried  down  the  side  of  the  chimney  and  connected  to  a 
copper  ground  plate  of  the  three-winged  type.  On  the  way 
up,  the  cable  is  anchored  every  7  ft.  with  brass  anchors, 
which  support  the  weight  of  the  cable.  The  ground  plate  is 
buried  by  the  foundation  contractor  at  the  time  the  founda- 
tion is  built. 

AVall  thicknesses  of  chimneys  are  obtained  from  the  ac- 
companying diagram.  The  table  shown  below  is  offered 
for  use  in  quickly  determining  the  maximum  outside  di- 
ameter of  the  chimney  at  the  base,  for  various  heights 
and  inside  diameters. 


R@Simf®ir©©d°C©ia<s5p®£e  Taos  affftes3 
Seipvac© 

After  several  years'  service  in  main-line  track  on  the 
Pennsylvania  R.R.  the  Riegler  type  of  steel-incased 
reinforced-concrete  tie  has  been  reported  on  by  the  Tie 
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TABLE  OF  BOTTOM  DIAMETERS  OF  RADIAL-BRICK 
CHIMNEYS 
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4'6" 

8.46 
8.70 
8.95 
9. 18 
9.43 
9.67 
10.03 
10.40 
10.77 
11.14 
11.50 
11.88 
12.25 
12.63 
13.00 
13.38 
13.73 
14.08 
14.43 
14.78 
15.13 


Internal  Diameter  at  Top 
5'6"  6'  g't 

Diameters  in  Feet 


Height  of 
Chimney 
in  ft. 
75 
80 
85 
90 
95 
100 
105 
110 
115 
120 
125 
130 
135 
140 
145 
150 
155 
160 
165 
170 
175 
180 
185 
190 
195 
200 
205 
210 
215 
220 
225 

heigh?*1  h6ight:  ab°Ve  1200  6ee-  and  below  2000  deg.,  fu!l 

.J*'"0"  against  Ligntning.-For  lightning  protection 
7,'  '?  &It  minimum  for  any  chimney  of  diameter 

up  to  5  ft.    Above  this,  one  point  should  be  added  for  every 

dwrtn  f  °r  fraction  there°f-    The  points  of  the  con- 

ductor should  be  of  copper  %  in.  in  diameter  by  8  ft  long 


Riegleb  Concrete  and  Steel  Ties  on 
Pennsylvania  Track 

Committee  of  the  American  Electric  Railway  Association 
thus : 

All  the  ties  are  still  in  good  condition  and  giving  satis- 
factory service,  with  no  apparent  depreciation  (after  6y2  yr.). 
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The  action  of  these  ties  under  traffic  shows  that  there  is  con- 
siderably less  deflection  of  the  track  than  the  adjacent  wood- 
tie  track.  No  separate  records  of  cost  of  maintenance  have 
been  kept.  The  opinion  of  the  surpervisor  is  that  much  less 
work  is  required  for  both  line  and  surface  than  with  wood 
ties.  An  average  traffic  of  about  70  trains  per  day  passes 
over  this  track  (60  passenger  and  10  freight). 
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It  will  be  remembered  that  the  tie  (described  in 
Engineering  News,  Feb.  17,  1910)  has  a  concrete  body, 
with  a  curved  steel  plate  on  each  side,  the  plate  being 
connected  at  the  top  and  bottom  by  transverse  riveted 
straps.  The  rails  rest  on  flat  steel  tie-plates  and  are 
secured  by  through  bolts  and  clips,  the  bolt-heads  lying 
in  pockets  in  the  bottom  of  the  tie.  Two  bent  steel  rods 
are  embedded  in  the  concrete. 

The  depth  is  7  in.  and  the  width  9%  in.  on  the  flat, 
or  12  in.  over  the  curved  sides.  The  width  and  form  of 
section  are  claimed  to  give  such  a  large  bearing  that 
the  15  ties  used  under  one  rail  length  are  as  efficient  as 
the  18  wood  ties  per  rail  used  elsewhere  in  the  track; 
while  the  curved  sides  are  believed  to  prevent  any  tendency 
of  the  ties  to  slew  in  the  ballast.  Owing  to  the  stiffness 
of  the  tie,  further  bearing  can  be  given  by  increasing 
its  length. 

The  weight  is  about  800  to  850  lb.;  but  the  inventor 
says  this  causes  little  inconvenience  in  handling  when 
proper  tools  are  used,  while  it  adds  to  the  stability  of  the 
track.  The  cost  of  the  ties  is  not  given.  The  annual 
cost  for  ties  per  mile  of  track,  with  a  uniform  support- 
ing area  of  80  sq.ft.  per  rail  length,  is  given  as  follows 
in  a  statement  prepared  by  the  inventor:  Concrete  ties 
(16  per  rail),  $875  per  mile  per  year;  untreated  oak 
ties  or  inferior  treated  ties  (20  per  rail),  $1196  and  $1286 
respectively.  The  life  of  the  concrete  tie  is  estimated 
at  20  or  15  years  for  roads  of  medium  and  heavy  traffic, 
as  against  9  or  6  years  for  wood  tics  under  the  same 
conditions. 


Steels  Used  by  U.  So  I&ecEa- 
samtloEa  Sessile© 

Materials  used  in  the  construction  of  semicircular  metal 
flumes  are  of  much  importance  to  the  United  States  Rec- 
lamation Service.  Their  life  is  determined  principally 
by  the  rapidity  of  corrosion.  Galvanizing  will  prevent 
corrosion  for  a  certain  time,  but  a  base  metal  of  superior 
resistance  would  be  of  distinct  value.  No  conclusive  evi- 
dence has  been  received  which  justifies  the  claim  that 
any  one  of  the  special  products  on  the  market  has  any 

CHEMICAL  ANALYSES  OF  TEST  SHEETS:  U.  S.  R.  S. 

Pure  Irons"  Steels 

No.  1       No.  2  No.  3       No.  4 

Silica    0.0716       0.0294  0.0235  0.0317 

Sulnhur .     0.0424       0.0400  0.0490  0.0414 

Manganese ..     0.4330       0.1730  0.8070  0.8640 

Phosnhorus        0.0296      0.0222  0.1314  0.0352 

Carbon     total) ..     0.1100       0.0826  0.0901  0.1500 

coppe? .!°.  0.1020  0.0505    0.0307  0.2022 

LOSSES  (PER  CENT.  OF  WEIGHT)  ON  EXPOSURE;  UNITED 
DATES'  RECLAMATION  SERVICE  TEST  SHEETS 

Galvanized  Ungalvanized 

No.   1    (pure   iron)   l.jS-  4-53 

No.   2    (pure  iron)   1.41 

No.   3    (steel)   1-32  f.tb 

No.   4    (steel)   1-44  2.79 

RELATIVE  LOSS  (LOWEST  TO  HIGHEST)  ;  UNITED  STATES 
RECLAMATION  SERVICE  TEST  SHEETS 
Project  Galvanized  Ungalvanized 

Belle  Fourche   No.  (1  and  4),  3.  2      No.  3,  i  2, 1 

Carlsbad   No.  2,  1,  3,  4  No.  2,  4,  3,  1 

Sun  River'   No.  (2  and  4),  1,  3      No.  4,  3,  2,  1 

Uncompahgre   No.  (1,  2  and  3).  4      No.  4,  3,  2,  1 

Average    .   No.  1,  3,  2,  4  No.  3,  4,  2, 1 

positive  superiority  over  ordinary  commercial  grades  of 
iron  and  steel  under  conditions  of  use  that  obtain  on  our 
projects. 

J.  Y.  Jewett,  cement  expert,  has  tabulated  the  results 
of  observations  on  12x24xTyin.  test  specimens  exposed 


on  four  different  projects  where  the  destructive  action  of 
alkali  has  been  pronounced.  All  specimens  on  any  one 
project  were  exposed  the  same  length  of  time,  but  the  tests 
varied  from  10  to  13  months  on  the  different  projects. 
The  figures  are  given  in  the  appended  tables. — I.  C. 
Harris,  Engineer  in  Charge  of  Inspection  of  Materials, 
in  the  Reclamation  Record,  May,  1915. 

©f  11877 


By  Leonard  Goodday* 

As  bridge  engineer  of  the  South  Australian  Govern- 
ment many  years  ago  I  had  charge  of  the  erection  of  a 
half-mile  iron  bridge  over  the  Murray  River  and  swamps, 
at  Edwards  Crossing,  56  mi.  from  Adelaide.  It  was  in 
the  bush,  and  we  did  not  have  many  uptodate  facilities. 


Eig.  1.   Home-Made  Excavator  Bucket  Designed  and 
Built  by  Luonard  Goodday  in  1877 

To  those  who  may  some  day  be  similarly  situated  the 
following  should  be  interesting. 

The  main  bridge  was  composed  of  five  120-ft.  spans 
across  the  river,  for  which  piers  were  built  comprising 

♦62  Craig,  Ottawa,  Ont. 


July  8,  1915 


ENGINEERING  NEWS 


79 


two  7-ft.  diameter  cylinders  each.  The  rest  of  the  bridge 
was  of  60-ft.  spans  on  piers  made  of  two  3^-ft.  cylinders 
each. 

For  sinking  the  smaller  cylinders  some  type  of  special 
excavator  had  to  be  designed.  The  kind  of  grab  bucket 
usually  made  in  those  days  was  hexagonal  in  plan,  which 
gave  it  somewhat  greater  spread,  but  less  capacity 
than  was  desired.    It  was  therefore  decided  to  build  a 

bucket  circular  in  plan,  with 
only  two  leaves,  so  as  to  have 
fewer  working  parts. 

The  cylinders  were  3^2  ft. 
in  external  diameter  and 
li/4  in.  thick,  with  inside 
sleeve  joints,  leaving  only  3 
ft.  1  in.  clear  at  the  joints. 
The  externa]  diameter  of  the 
bucket  was  about  2  ft.  9  in. 
Fig.  1  is  from  a  photograph 
of  the  bucket  and  Fig.  2  is  a 
sketch  showing  its  clearance 
in  the  cylinder. 

To  obtain  proper  curves 
for  the  leaves  several  bar- 
iron  templates  were  made  of 
horizontal  and  vertical  cross- 
sections,  and  with  these  as 
guides  a  die  was  cut  in  the 
rock  of  a  nearby  quarry. 
Using  the  die,  %-in.  iron 
plates  heated  red  hot  were 
beaten  to  shape  by  ham- 
mering. 

The  links  for  closing  the 
leaves  were  %x2-in.  bar 
iron,  two  to  each  leaf.  The 
center  rod  was  21/2  in.  in 
diameter,  working  in  a 
sleeve  as  shown,  with  lugs  at 
the  lower  end  for  connection 
with  the  links.  The  links 
by  two  angle-  or  bracket- 


Fig.  2.    Sketch  of  Exca- 
vatob  Bucket  Showing 
Clearance  in  Foun- 
dation Cylinder 


were  fastened  to  the  leaves 

lugs  to  each  link.  The  upper  end  of  the  center  rod  had  a 
collar  stop  and  a  shackle  for  the  chain  lift. 

The  frame  of  the  bucket  was  a  heavy  iron  ring,  to  which 
the  leaves  were  hinged.  Three  arms  on  the  top  of  the  ring- 
held  the  guide  sleeve;  they  were  also  the  points  at  which 
chains  were  attached,  forming  a  three-chain  sling  by 
which  the  bucket  was  lowered.  For  additional  strength 
the  leaves  were  shod  with  forgings  as  shown. 

The  amount  of  material  raised  at  each  lift  was  about 
0.44  eu.yd.,  as  against  0.27  cu.yd.  if  a  bucket  of  hexagonal 
shape  had  been  used.  There  were  33  pairs  of  cylinders 
sunk  at  varying  depths  from  15  to  90  ft.  The  total  ma- 
terial excavated  was  about  1490  cu.yd.,  requiring  3387 
lifts,  as  against  5731  which  would  have  been  required 
with  a  hexagonal  bucket,  which  meant  a  saving  in  labor 
of  40.9  per  cent. 


Rail  tanadl  Wad©  Fills  on 

The  general  statement  is  made  in  a  well-known  high- 
way engineering  handbook  that  a  1  on  4  slope  on  the 
sides  of  a  road  fill  is  cheaper  than  1  on  iy2  slope  with 
guard-rail  protection,  until  a  fill  of  7  ft.  is  reached. 

There  are,  however,  a  number  of  elements  entering  this 
problem  which  must  be  allowed  for  before  a  definite 


■4x4-  Halyect  py&r  Posts 


|  j     Zx6  Joints  \  I  alternate  nrth;  Joints  in  4x4" \  \ 

Itk  a-  #-  a'-  #  ar- — 4 

^..■■Place  Buff  Ends  together  etSmcrtf  Encfs  together 


Standard  Guard  Rails  of  the  Massachusetts 
Highway  Commission 

decision  can  be  reached.  To  take  account  of  these 
varying  conditions  and  yet  avoid  computation,  J.  A. 
Johnston,  Division  Engineer  of  the  Massachusetts  High- 
way Commission  at  Springfield,  Mass.,  has  prepared  the 
accompanying  table  and  curve. 

The  table  and  curve  together  give  the  approximate 
cost  of  the  extra  fill  (from  borrow)  required  by  a  4  on  1 
slope,  compared  with  the  cost  of  both  standard  and 


I  2,3  4. 

Cu.  Yd.  Borrow  required  Addi+iona!  to        Slope  -to  make 
4:1  Slope  (on  Level  Ground) 


Cost  of  Borrow  per  Cu.Yd. 


).40 


TABLE  OF  COMPARATIVE  COSTS  OF  GUARD  RAIL  AND  FILL 
$0.45    $0.50    $0.55    $0.60    $0.65    $0.70    $0.75    $0.80    $0.90  $1.00 
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rustic  guard  rails  (see  accompanying  illustrations), 
which  are  required  with  a  V/2  on  1  slope  fill.  For 
example : 

Cost  of  borrow  =  50c.  per  cu.yd. 

Cost  of  guard  rail  =  30c.  per  lin.it. 
In  the  table  the  number  of  cubic-  yards  of  borrow  at 
50c,  which  is  equivalent  in  value  to  oue  linear  foot  of 
guard  rail  at  30c,  is  found  to  be  2.3.  The  depth  of 
hll  (shoulder  to  toe)  which  can  be  made  by  2.3  cu.yd. 
borrow  per  Unit,  is  found  from  the  curve  as  indicated 
by  the  dotted  line.    Depth  =  7.8  ft. 

m 

more  f2®e©UP  AftlaaliSc  €>ltw 

The  construction  of  the  new  reinforced-concrete  Tray- 
more  Hotel  at  Atlantic  City,  N.  J.,  the  design  of  which 
was  described  in  Engineering  News,  July  1,  1915,  is 
noteworthy  for  the  combination  of  very  rapid  work  and  a 
most  complicated  design.  The  old  building  was  vacated 
on  July  1,  1!)14,  and  the  site  cleared  by  Sept,  1,  when 
construction  on  the  new  hotel,  a  structure  covering  140x 
520  ft,  on  its  lower  floor  plan  and  rising  to  18  stories, 
was  started.  Although  much  finishing  work  yet  remains 
to  be  done,  the  hotel  was  opened  June  1,  1915^  and  in  the 
last  week  in  June  was  sufficiently  near  completion  to 
house  practically  all  of  the  500  who  attended  the  meeting 
of  the  American  Society  for  Testing  Materials,  in  addition 
to  the  regular  guests. 

The  site  is  peculiarly  disadvantageous  for  the  delivery 
of  materials.  It  is  at  the  ocean  end  of  a  narrow  street 
and  immediately  on  the  Boardwalk,  which  cannot  be  used 
for  haulage.  It  was  necessary  to  bring  in  all  material 
by  trucks  which  had  to  turn  in  the  dead-end  made  by  the 
Boardwalk  and  return  along  the  same  street. 

The  whole  concreting  was  controlled  from  two  plants 
of  similar  design  located,  as  shown  in  Fig.  1,  along  the 
street-side  of  the  building.  The  details  of  one  of  the 
plants  is  shown  also  in  Fig.  1.  It  was  located  so  that 
wagons  could  drive  up  on  inclined  platforms  from  the 
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Fig.  1.    Details  of  Concreting  Plant  on 

Atlantic  City 
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street  and  dump,  through  screening  gratings,  into  the  boot 
of  bucket  conveyors  which  would  raise  the  sand  on  onfi 
•side  and  the  stone  on  the  other  to  bins  above.  From  these 
bins  gate-controlled  hoppers  permitted  the  dropping  of  the 
aggregate  to  the  mixer  below,  whence  the  mixed  concrete 
was  dimmed  into  the  elevator  and  carried  to  the  chute  to 
be  spouted  to  its  required  location.  All  of  the  moving 
parts  were  driven  by  an  electric  motor. 

The  elevating  towers  were  of  very  substantial  design, 
approximately  6x8  ft.  in  plan  and  250  ft,  high,  so  that 
concrete  could  be  spouted  to  the  top  of  the  dome,  which 
is  about.  230  ft.  above  the  street.  The  towers  were  of  tim- 
ber and  the  height  was  added  to  as  the  building  rose,  wire 
guv  lines  being  used  to  insure  stability.  For  a  part  of  the 
time  each  tower  was  provided  with  two  chuting  equip- 
ments, as  shown  in  the  view  in  Fig.  2,  so  that  work  could 
be  earned  on  simultaneously  at  different  elevations.  The 
towers  also  were  equipped  with  30-ft.  booms  for  handling 
1  umber. 

The  floors  were  so  large  that  the  spouts  could  not  con- 
trol the  whole  area,  particularly  as  the  building  rose  and 
the  spouting  angle  was  reduced;  so  the  concrete  was 
spouted  to  well  located  hoppers  on  each  floor  and  delivered 
by  concrete  carts.  A  small  quantity  was  deposited 
directly  from  the  spouts. 

Most  of  the  concreting  was  done  in  winter  and  as  a  pre- 
caution against  freezing,  the  material  bins  were  heated  by 
steam  coils.  The  water  was  also  heated,  and  immediately 
after  the  centering  was  completed  for  the  different  floors, 
and  before  concrete  was  placed,  the  floors  were  entirely 
inclosed  with  tarpaulins.  Salamanders  were  placed  under 
the  centering  and  the  temperature  was  kept  constant^ 
at  50  deg.,  until  the  concrete  was  about  seven  days  old. 
Immediately  after  the  concrete  was  placed  it  was  covered 
with  salt  hay. 

The  concrete  was  made  from  a  washed  bank  sand  and 
graded  pebbles  of  maximum  %-jn.  diameter,  both  of  ex- 
ceptionally good  quality.  Some  of  the  test  cubes  taken 
from  the  concrete  when  being  deposited  showed  as  high 
as  2800  lb.  per  sq.in.  in  compression  in  seven  days  and  the 
average  of  such  tests  was  about  2000  lb. 
per  sq.in. 

The  foundations,  of  short  timber 
piles  grouped  under  concrete  caps,  were 
very  difficult  to  build  on  account  of  the 
water-bearing  nature  of  the  ground, 
which  is  beach  sand  with  the  water  sur- 
face only  a  foot  or  so  below  the  street 
level.  It  was  necessary  to  sheetpile 
around  each  footing,  or  group  of  foot- 
ings, and  to  keep  pumps  going  continu- 
ously until  the  concrete  was  all  depos- 
ited. Some  of  the  excavation  for  these 
footings  was  made  with  a  sand  pump. 

During  the  first  part  of  the  construc- 
tion both  day  and  night  shifts  were 
worked  in  building  the  centering,  and 
during  that  period  there  were  from  100 
to  140  carpenters  in  the  day  shift  and 
from  GO  to  70  laborers  helping  them. 
The  night  gang  consisted  of  from  30 
to  40  carpenters  and  about  20  laborers. 

When  the  job  was  a  little  over  half 
done,  the  local  labor  unions  refused  to 
allow  the  carpenters  to  work  on  night 


i-fss  hang1 

/ Buildingr  Lin~ 
For  Moislina lumber 
^> 6x8 'k  30' 
Boom 

Sfone  Bin 
•'  above 


July  8,  1915 


ENGINEERING  NEWS 


8] 


Fig.  2.  Concreting  Plant  and  Chuting  Tower  at  a 
Low  Height;  Two  Chutes  From  Tower 

.shift.  It  was  possible  to  increase  the  regular  day  shift  of 
'carpenters  by  about  20  men,  so  that  after  the  night  gang 
was  discontinued  the  day  gang  consisted  of  from  150  to 
1.60  carpenters.  The  concrete  was  placed  either  day  or 
night,  as  fast  as  the  forms  were  ready  to  receive  it. 


Area — about  50x450  ft.  with  three  wings. 


With  this  force  and  the  equipment  noted  some  very 
speedy  work  was  done.  The  dates  of  the  completion  of 
the  various  parts  of  the  concrete  work  are  as  follows : 

1914 

Footings  Dec.  27 

Exchange  floor  Dec.  30  1 

1915  | 

Mezzanine  floor  Jan.     2  }  Area — 140x520  ft. 

First  floor  Jan.  7 

Second  floor  Ian.  12 

Third  floor  Jan.  20 

Fourth  floor    Jan.  25 

Fifth  floor  Jan.  29 

Sixth  floor  Feb.  10 

Seventh  floor  Feb.  14 

Eighth  floor  Feb.  20 

Ninth  floor  Feb.  28 

Tenth  floor  Mar.  5 

Eleventh  floor  Mar.  13 

Twelfth  floor  Mar.  20 

Thirteenth  floor  Mar.  28  1 

Fourteenth  floor  Apr.     2  }  Area — about  40x150  ft. 

Fifteenth  floor  Apr.  10  J 

North  Dome  Apr.  22 

South  Dome  Apr.  24 

The  contract  for  the  building  was  held  by  Cramp  & 
Co.,  of  Philadelphia,  Penn.,  and  all  of  the  work  was  done 
by  them  under  the  general  direction  of  F.  V.  Warren  of 
the  company.  The  architects  for  the  hotel  were  Price  & 
McLanihan,  and  the  engineers,  Otto  H.  Gentner,  J r.,  and 
F.  Dickinson  Shaw,  associate  engineers,  all  of  Philadel- 
phia. 

A.  Simply  (GcDimstiruacttecS  Tss.ip° 

In  these  days  of  elaborate  roadmaking  apparatus,  com- 
plicated specifications,  etc.,  it  is  occasionally  refreshing 
to  see  how  crudely  a  successful  road  can  be  built. 
The  whole  apparatus  used  in  the  construction  of  the 
Connecticut  state-aid  road,  shown  in  the  accompanying 
views,  were  a  tar  kettle,  a  3-ton  steam  roller,  wheel- 
barrows, rakes,  shovels,  pails,  etc.  The  mixing  was  done 
by  hand.  With  this  simple  apparatus  and  a  force  of  a 
dozen  or  fifteen  men  a  3-in.  tar-macadam  pavement  was 
placed  on  an  old  macadam  surface  for  70c.  per  sq.yd. — 
and  more  than  that,  the  new  pavement  is  guaranteed  for 
five  years  by  a  cash  deposit. 

The  contractor  for  this  road  is  C.  L.  Farnsworth, 
Ayer,  Mass.,  avIio  has  spent  35  years  building  tar  side- 
walks and  tar  pavements.     His  pavements   are  very 


A  Simply  Constructed  Tar-Macadam  Road  Near  Hartford,  Conn. 
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similar  in  construction  and  looks  to  the  old-fashioned 
city  tar  sidewalk,  hut  he  has  built  many  miles  of  them 
on  city  and  town  streets  and  state  roads,  and  has  suc- 
cessfully guaranteed  them  witli  cash.  Mr.  Famsworth 
builds  these  pavements  under  the  trade  name  of 
••Ma-Drite."  They  are  not  patented;  indeed,  the  con- 
tractor frankly  informs  us  that  they  are  nothing  else 
than  the  "old  tar-concrete  crosswalks  laid  throughout 
New  England  for  50  or  60  years.'' 

The  formula  for  their  construction  is  as  follows: 

On  the  subgrade  place  3  in.  of  No.  1  stone  covered  with 
"Ma-Drite"  binder,  17  gal.  to  1  cu.yd.  of  stone,  rolled  until 
compacted  firmly.  On  this  place  No.  2  stone  (covered  with 
"Ma-Drite"  binder,  19  to  20  gal.  to  1  cu.yd.  of  stone)  of  suffi- 
cient thickness  to  bring  the  grade  1  in.  below  the  finished 
grade.  These  are  to  be  rolled  and  compacted  firmly.  On  this 
is  to  be  placed  IVi  in.  of  pea  stone  and  dust  (crusher  run)  or 
pea  stone  and  sand,  properly  proportioned  so  that  the  finished 
surface  shall  not  be  slippery.  This  surface  shall  be  mixed  and 
spread  while  warm,  using  3S  to  45  gal.  of  "Ma-Drite"  binder 
to  the  cubic  yard,  rolled  and  finished  in  the  usual  manner. 

We  find  it  necessary  to  vary  the  quantity  of  binder  owing 
to  the  difference  in  the  quality  of  sand,  etc.  I  always  use  all 
the  aggregate  will  hold  without  the  binder  coming  to  the 
surface  and  causing  a  slippery  road.  I  also  wish  to  say  that 
the  success  of  this  class  of  work  depends  a  great  deal,  on  the 
knowledge  and  skill  of  the  workmen  as  to  the  quality  of  the 
aggregates  and  binding  material. 

The  cost  of  the  road  illustrated  is  analyzed  by  Mr. 
Farnsworth  as  follows:  Cost  of  material— stone,  $1.6:5 
per  ton  delivered;  sand,  $1.15  per  cu.yd.;  teams,  $5  per 
day;  labor,  $2.50  per  day,  with  the  usual  incidentals, 
such  as  wood,  oils,  tools,  overhead  charges,  etc. 

This  road  is  a  few  miles  north  of  Hartford,  Conn., 
and  is-  built  under  the  general  supervision  of  the 
Connecticut  State  Highway  Commissioner,  Charles  J. 
Bennett. 


-II  III  II  i  •  1 1  m  rit  mi  in  in    i  it  ri  i  ri  i  «■  in  in  mi  m  i  mm  n  iiiiiiiiin 
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A  Historic  Old  Bridge  is  that  shown  in  the  accompanying 
views.  It  crosses  the  Connecticut  River  at  Springfield,  Mass., 
and  at  the  time  it  was  built  it  was  one  of  the  main  gateways 
from  New  England  to  the  then  far  west.  The  original  bridge 
was  built  in  1804-05.  It  was  financed  by  a  lottery  and  oper- 
ated as  a  toll  bridge.  The  bridge  was  1234  ft.  long,  30  ft. 
wide  and  40  ft.   above   low   water.     There  were   six  spans 


was  partly  carried  away  by  a  freshet  in  1S18,  but  was  re- 
stored in  1820,  and  has  lived  and  been  useful  ever  since 
Tolls  were  collected  until  1S72,  when  the  bridge  was  pur- 
chased by  the  pubVc  authorities  and  made  free.  The  foot- 
path shown  in  the  view  was  added  in  1872  by  strengthening 
the  outside  truss  with  a  lattice  of  planks.  The  bridge  proper 
is  made  of  three  Burr  trusses,  so  called.  Practically  nothing 
was  done  to  it  until  1913,  when  it  became  so  wobbly  that 
two  or  three  of  the  spans  were  strengthened  by  the  addi- 
tion of  some  new  timber  arches  paralleling  the  old  and  some 
tension  rods.  Other  places  on  the  interior  present  curious 
patches  and  splices.  The  old  framework  was  put  together 
with  wood  pins.  It  is  contrary  to  law  to  cross  the  bridge  at 
a  faster  pace  than  a  walk.  The  maximum  load  is  4  tons,  and 
not  more  than  one  heavy  load  is  allowed  in  any  span  at  the 
same  time.  There  is  a  special  policeman  constantly  on  duty 
to  enforce  these  rules.  A  bill  now  before  the  Massachusetts 
legislature  provides  for  a  commission  to  plan  and  finance  a 
new  bridge. 

The  l.selessness  of  General  Cost  Datr.— An  examination  of 
tables  giving  the  costs  of  all  state  highway  work  in  Con- 
necticut during  the  last  two  years  shows  an  enormous  varia- 
tion in  unit  price  per  square  yard  of  road  surface  for  the 
same  types  of  road  built  under  the  same  specifications.  The 
reasons  for  these  discrepancies  are  many;  but  principally  the 
variation  arises  from  the  location  of  the  road  with  reference 
to  the  source  of  supply  of  material  used  in  its  surface  con- 
struction. For  instance,  many  of  the  roads  are  located  at  a 
long  distance  from  a  railroad  station  or  from  a  supply  of 
native  stone  or  gravel  to  be  used  in  construction.  In  addition, 
the  variation  is,  to  some  extent,  due  to  the  fact  that  differ- 
ent contractors  in  need  of  work  bid  extremely  low  prices  for 
road  surface  in  certain  cases.  Variations  in  the  cost  of  labor 
have  also  been  noticeable,  and  occasionally  the  material 
excavated  has  been  used  in  the  surface  of  the  road,  thereby 
reducing  the  cost. — From  the  recent  biennial  Report  of  the 
Connecticut  State  Highway  Commissioner,  Charles  J.  Bennett. 

The  Deepest  Boring-  in  the  World,  according  to  the  United 
States  Geological  Survey,  is  in  Upper  Silesia,  in  the  German 
Empire.  It  is  a  diamond-drill  hole  in  a  coal  field  and  is  7350 
ft.  deep.  A  well  in  the  United  States  which  may  go  deeper  is 
4  mi.  northwest  of  McDonald,  Penn.,  and  about  15  mi.  west  of 
Pittsburgh.  This  well  is  being  sunk  to  the  Medina  sandstone, 
and  is  now  down  7164  ft.  Gas  and  oil  were  struck  in  the  upper 
part  of  the  well,  and  between  the  depths  of  6830  and  7100  ft. 
rock  (bearing  rock  salt)  and  salt  water  were  encountered. 
The  temperature  in  this  well  at  the  depth  of  6775  ft.  was 
recently  determined  with  accuracy  to  be  145.8  deg.  F.  At 
Derrick  City,  McKean  County,  Penn.,  there  is  a  well  5820  ft. 
deep,  which  is  probably  the  second  deepest  well  in  the  United 
States.  There  is  another  on  Slaughter  Creek,  W.  Va.,  which 
is  5595  ft.  deep.  In  sinking  the  last-named  well  a  sandstone 
was  encountered  at  5030  to  5050  ft.,  and  from  this  depth  to 
the  bottom,  a  distance  of  545  ft.,  the  well  is  in  limestone. 

Steel  Roof-Trusses  Have  Been  Destroyed  by  corrosion  in  a 
number  of  paper  mills  in  northern  New  York.  These  frames 
were  erected  in  the  period  1S96-1905.  In  one  mill  it  was 
recently   found   that   large   chunks   could  be   knocked  loose 


Coxxkcticut  River  Bridge  at  Springfield,  Mass.;  in  Service  Since  1816 


of  187  ft.  each,  composed  of  a  framework  of  timbers,  rein- 
forced with  wood  arches.  The  roadway,  according  to  an 
ancient  description,  followed  pretty  much  the  contours  of  the 
arches.  The  superstructure  of  this  bridge  was  pulled  down 
soon  after  the  freshets  of  1S14  and  rebuilt.  This  bridge  was 
opened  to  the  public  in  1S16.  In  1817  President  Monroe 
passed  over  the  bridge  on  his  famous  tour  of  the  country.  It 


from  almost  any  truss  member  with  light  blows  from  a 
hammer.  Yet  the  steel  had  retained  its  shape  and  from  a 
short  distance  did  not  appear  to  be  in  bad  condition — except 
that  it  showed  some  tuberculation  and  surface  scaling.  Ex- 
amination revealed  that  every  member  of  one  truss  was  so 
completely  corroded  as  to  make  it  a  puzzling  matter  to  explain 
how  the  roof  could  remain  in  position. 
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In  discussing  the  remarkable  failure  of  the  Panama 
Canal  crane  "Ajax"  in  the  issue  of  May  13,  Engineering 
News  suggested,  as  one  of  the  lessons  of  that  accident,  the 
propriety  of  increasing  the  specification  requirement  for 
transverse  strength  in  column  latticing  to  4%  of  the  col- 
umn load  in  place  of  the  2i/2%  now  commonly  specified. 

Elsewhere  in  this  issue  are  printed  letters  from  T.  D. 
Monniche,  engineer  of  clocks  of  the  Panama  R.R.;  F.  TI. 
Cooke,  Civil  Engineer  U.  S.  N,  author  of  the  description 
of  the  "Ajax"  wreck  published  in  Engineering  News  of 
May  13,  and  H.  F.  Welty,  bridge  engineer  of  the  New 
York  Central  R.R.  All  these  engineers  dissent  from  the 
suggestion  as  to  the  increase  in  specification  require- 
ments for  transverse  strength  in  column  latticing.  Mr. 
Monniche's  argument  is  especially  notable  because  of  his 
intimate  knowledge  of  all  the  details  of  the  crane's 
construction.  Both  Mr.  Monniche  and  Mr.  Cooke  express 
the  opinion  that  the  failure  of  the  compression  member 
which  caused  the  wreck  of  the  "Ajax"  was  the  result 
more  largely  of  secondary  stresses  in  the  member  caused 
by  the  connections  than  of  weakness  in  the  latticing. 
These  opinions  are,  of  course,  entitled  to  great  weight. 

It  is  well  to  bear  in  mind,  however,  that  in  no  framed 
structure  are  the  stresses  imparted  to  the  members  in  an 
absolutely  axial  direction.  In  any  actual  structure  there 
always  exist  more  or  less  of  secondary  stresses  caused  by 
deformation  and  by  unavoidable  inaccuracies  in  design 
and  in  construction.  The  factor  of  safety  used  in  pro- 
portioning the  members  is  in  part  designed  to  make 
provision  for  just  these  variations  of  stressing,  and  it  was 
our  idea  that  the  secondary  effects  in  this  particular 
crane  were  no  greater  than  may  be  expected  to  occur  at 
any  time  in  any  ordinary  structural  framework. 

The  so-called  shear  provision  in  specifications  for 
columns  is  meant  to  cover  allowances  for  torsion,  local 
irregularity,  inaccuracies  in  the  application  of  load,  re- 
sults of  distortion,  etc.  Just  how  much  each  of  these 
several  elements  amounts  to  in  a  particular  case,  we  do 
not  try  to  compute.  To  do  so,  indeed,  would  be 
impracticable.  The  best  that  can  be  done  is  to  choose 
empirically  a  limit  which  will  be  safe  in  practice. .  Such 
a  limit  may  indeed  provide  a  large  excess  of  strength  in 
most  instances,  but  it  must  cover  all  the  cases  which 
practice  presents. 

The  great  importance  to  the  engineering  profession  of 
the  failure  of  a  large  member  under  load  is  that  it 
furnishes  an  example  which  can  be  calculated  to  see  how 
our  empirical  limits  correspond  to  the  limit  which  an 
actual  member  passes  when  it  fails. 

It  may  be  said  that  there  are  two  necessary  foundations 
on  which  to  work  in  reaching  a  safe  load  for  columns. 
The  first  is  the  ultimate  strength  which  a  column  ex- 
hibits when  loaded  with  greatest  care  to  secure  an  accurate 
loading.    We  can  obtain  these  figures  by  the  use  of  a 


testing  machine.  In  the  second  place  we  can  determine 
the  load  at  which  an  actual  member  fails  under  the 
conditions  of  service,  with  all  the  irregularities  of  load 
application,  secondary  stresses,  etc.,  which  always  occur 
in  practice  and  use  this  as  a  guide  for  the  designer.  It 
is  from  this  point  of  view  that  the  failure  of  the 
compression  member  in  the  "Ajax"  framework  becomes 
of  such  importance. 

The  letter  of  Mr.  Welty  raises  the  question  as  to  what 
is  a  reasonable  impact  allowance  for  large  cranes  if  100% 
is  a  proper  allowance  for  railway  bridges.  Mr.  Welty 
states  that  50%  is  used  for  cranes  in  the  New  York 
Central  practice.  Possibly  on  small  hoists,  which  get 
all  sorts  of  rough  and  careless  handling,  such  an  impact 
allowance  may  be  justified;  but  on  such  a  huge  crane 
as  that  at  Panama  when  heavy  loads  are  being  lifted 
it  would  be  difficult  to  find  an  engineering  structure  to 
which  the  load  is  applied  more  gradually  and  carefully. 

8 

In  a  valuable  paper  on  the  rapid-transit  problem  in 
cities,  by  Prof.  George  F.  Swain,  published  in  the  April 
Proceedings  of  the  Engineers  Society  of  Western  Penn- 
sylvania, considerable  emphasis  is  laid  on  the  unprofitable 
nature  of  long-distance  traffic  on  street  railways  in  cities 
where  the  universal  five-cent  fare  prevails.  Professor 
Swain  states  that  in  making  a  study  of  the  transportation 
question  in  Boston  a  few  years  ago  it  appeared  that  the 
limit  of  a  street-railway  ride  yielding  a  profit  to  the  com- 
pany was  about  4l/2  mi.  In  other  words,  the  cost  of  carry- 
ing a  passenger  on  the  Boston  street-railway  system  was 
in  the  neighborhood  of  one  cent  per  mile.  Professor 
Swain  notes  that  this  result  was  only  approximate 
and  that  similar  investigations  in  other  cities  under  dif- 
ferent conditions  might  show  a  widely  different  result  and 
continues : 

The  results  obtained  in  Boston  indicate  very  clearly  that 
it  is  easy  to  go  too  far  in  supplying  facilities  for  long  rides 
for  a  single  fare.  There  is  no  question  in  the  mind  of  the 
writer  that  in  most  cities  of  this  country  long-distance  riders, 
and  in  fact  a  large  proportion  of  the  passengers,  are  being 
carried  for  less  than  cost. 

Professor  Swain's  discussion  is  along  the  lines  usually 
followed  in  dealing  with  this  question ;  but  it  seems  worth 
while  to  raise  the  question  whether  this  common  method 
of  dealing  with  it  does  not,  after  all,  involve  a  fallacy. 
Is  it  the  distance  that  makes  the  carrying  of  passengers 
to  and  from  remote  suburbs  unprofitable  ?  It  is  true  that 
in  the  operation  of  the  ordinary  surface  street  railway 
the  short-distance  riders  who  get  on  the  car  and  off  again 
after  having  ridden  only  a  few  blocks  are  far  more  profit- 
able patrons  for  the  company,  provided  the  cars  are  kept 
filled,  than  those  who  ride  half  an  hour  or  longer.  On  the 
other  hand,  it  is  easy  to  imagine  conditions  under  which 
passengers  could  be  carried  distances  of  from  5  to  10  mi. 
at  a  very  small  fraction  of  the  one  cent  per  mile  which 
Professor  Swain's  figures  indicate. 
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The  largest  item  of  cost  to  the  railway  company  in 
carrying  passengers  is  the  wages  of  motormen  and  con- 
ductors, and  these  men  are  paid  by  the  hour  and  not  by 
the  mile.  If  an  express  service  were  operated  between 
a  city  and  an  outlying  suburb,  for  example,  so  that  a  run 
of,  say,  5  to  8  mi.  could  be  made  in  10  or  15  mill.,  the 
rolling  stock  and  operatives  would  be  used  much  more  ef- 
fectively in  the  transport  of  passengers,  and  the  cost  per 
passenger  mile  would  be  correspondingly  reduced.  A  fur- 
ther reduction  in  the  cost  would  be  made  if  the  traffic 
between  the  two  points  was  reasonably  continuous  through 
the  greater  part  of  the  day  instead  of  concentrated  in 
the  rush  hours  in  the  morning  and  evening. 

It  would  promote  clear  thinking  and  accurate  statement 
in  dealing  with  the  economics  of  city-passenger  transporta- 
tion if  it  were  emphasized  that  the  cost  to  the  company 
of  carrying  passengers  long  distances  to  remote  suburbs 
is  due  not  so  much  to  the  distance  which  they  travel 
as  to  the  fact  that  they  take  this  journey  only  in  the 
morning  and  evening  hours.  If  the  cars  running  from 
the  remote  suburbs  to  the  center  of  the  city  could  be  as 
well  filled  all  day  long  as  they  are  during  the  morning 
and  evening  rush  hours,  even  these  long-distance  riders 
would  yield  the  company  a  large  margin  of  profit. 

It  will  be  admitted  by  everyone  conversant  with  the 
street-railway  business  that  what  the  companies  need  to  do 
most  is  to  develop  short-distance  traffic  and  traffic  during 
the  off  hours  of  the  day.  The  first  could  be  brought  about 
by  the  adoption  of  the  zone  system  of  fares,  already  in 
practically  universal  use  in  Europe  and  pretty  certain 
sooner  or  later  to  gain  favor  here.  Both  these  ends  might 
be  attained,  however,  through  the  sale  of  passes  bearing 
the  photograph  of  the  purchaser  and  permitting  him  to 
ride  when  and  where  he  pleased  on  the  street-railway  sys- 
tem during  the  time  the  pass  remained  valid — a  month,  a 
quarter  of  a  year  or  a  year — without  further  payment  of 
fare. 

The  holder  of  such  a  pass  would  use  it  for  short-distance 
riding,  when  he  would  walk  if  payment  of  fare  were  re- 
quired, and  he  would  also  use  it  for  travel  at  hours  other 
than  the  morning  and  evening  rush  hours.  Another  great 
advantage  of  such  passes  would  be  the  reduction  of  the. 
delays  necessary  for  the  payment  of  fare  when  passengers 
enter  the  common  pay-as-you-enter  car.  A  car  earns  no 
revenue  while  it  is  standing  still,  and  anything  which  fa- 
cilitates rapid  movement  of  passengers  in  entering  or  leav- 
ing the  car  is  worth  an  enormous  amount  to  the  railway 
company  and  is  still  more  valuable  to  the  traveling  public 
in  reduction  of  time  necessary  for  the  journey.  The 
general  use  of  such  passes  would  make  it  possible  to  elimi- 
nate the  cumbersome  transfer  system. 

Doubtless  the  proposal  to  sell  street-railway  transpor- 
tation on  such  a  plan  may  seem  a  wildly  radical  pro- 
posal ;  but  there  is  good  precedent  for  it.  Such  a  system 
has  been  in  use  for  years  on  the  Swiss  Government  rail- 
ways with  most  excellent  results.  It  is  giving  satisfaction 
to  the  public  and  profits  to  the  railways. 

It  is  in  line  with  the  most  modern  ideas  with  reference 
to  street-traffic  problems.  A  street-railway  company  ex- 
pends its  money  chiefly  to  provide  facilities  for  handling 
the  traffic.  Once  these  facilities  are  provided,  it  is  for 
the  benefit  of  all  parties  concerned  that  they  shall  be  used 
to  the  fullest  extent  and  produce  a  maximum  of  profit 
combined  with  a  maximum  of  service. 


No  better  indication  could  be  given  of  the  importance 
of  the  question,  How  can  good  steel  rails  be  secured? 
than  the  fact  that  A.  W.  Gibbs,  Chief  Mechanical  Engi- 
neer of  the  Pennsylvania  R.E.,  made  this  the  subject  of 
his  presidential  address  at  the  recent  annual  convention 
of  the  American  Society  for  Testing  Materials.  That 
some  of  the  steel  rails  now  rolled  are  satisfactory  is  evi- 
dent from  Mr.  Gibbs'  statement  that  "if  all  the  rail  rolled 
was  as  good  as  the  best  there  would  be  very  little  room 
for  complaint."  The  puzzle  is  how  to  frame  a  specifica- 
tion which  will  insure  that  the  railway  shall  receive  rails 
of  this  satisfactory  quality  and  will  exclude  rails  that 
are  likely  to  break  in  service. 

In  the  recent  New  York  Railway  Club  paper  of  Gustav 
Lindenthal1  and  in  the  letter  from  a  prominent  railway 
engineer  printed  on  p.  35  of  the  last  issue,  chief  stress 
was  laid  on  finishing  the  rails  at  a  lower  temperature  in 
order  to  insure  better  working  of  the  metal.  It  has  indeed 
been  a  general  belief  among  railway  engineers  for  a  very 
long  time  that  rolling  the  metal  too  hot  is  the  chief  cause 
of  poor  rails.  At  the  recent  Testing  Materials  conven- 
tion, however,  one  of  the  subcommittees  of  the  Steel  Rails 
Committee  submitted  a  report  on  the  finishing  tempera- 
tures of  rails.  This  committee  reported  tests  made  by 
M.  H.  Wickborst,  the  Illinois  Steel  Co.,  the  Pennsylvania 
Steel  Co.  and  the  Cambria  Steel  Co.  on  rails  rolled  at 
different  temperatures,  some  of  the  rails  being  rolled  as 
cold  as  was  possible  without  reaching  the  critical  tempera- 
ture. In  all  these  tests,  those  conducting  them  were 
unable  to  find  any  considerable  difference  between  the 
physical  qualities  of  the  rails  rolled  at  low  temperatures 
and  of  those  rolled  at  high  temperatures.  The  Pennsyl- 
vania Steel  Co.  tested  these  rails  with  a  machine  devised 
to  wear  the  rail  by  a  revolving  car  wheel,  but  no  material 
difference  was  discernible  between  the  wear  of  rails  rolled 
at  high  temperature  and  of  those  rolled  at  low  tempera- 
ture. 

The  logical  result  of  this  committee's  investigations 
would  be  the  abandonment  of  the  shrinkage  clause  in  rail 
specifications,  as  was  stated  in  the  convention  report  in 
the  last  issue.  But  engineers  naturally  hesitate  to  take 
the  responsibility  of  introducing  any  such  radical  innova- 
tion in  specifications  lest  they  be  charged  with  omitting 
some  precaution  that  might  conduce  to  greater  safety. 

Disappointing  though  it  may  be  to  realize  that  a  radical 
improvement  in  the  quality  of  rails  cannot  be  expected 
by  so  simple  a  change  as  rolling  at  a  lower  temperature, 
it  is  on  the  other  hand  important  from  the  economic  view 
that  such  a  change,  which  would  doubtless  result  in  a 
material  increase  in  the  cost  of  rails,  is  not  likely  to  be 
necessary.  As  Mr.  Gibbs  pointed  out  in  his  address,  the 
railways  have  been  forced  to  the  use  of  heavier  rolling 
stock  and  consequent  increase  in  rail  stresses  by  the  steady 
increase  in  operating  expenses  and  steady  reduction  in 
freight  rates.  "If  the  railways  had  to  revert  to  the  old 
methods,  using  the  type  of  equipment  standard  twenty 
years  ago,  it  is  improbable  that  they  could  exist  under 
modern  conditions  and  burdens.  The  sheriff  would  have 
them." 

Similarly,  Mr.  Gibbs  pointed  out,  the  modern  steel  mill 
like  the  railroad  can  exist  only  by  being  operated  on  a 
large  scale.    Modern  steel-rail  production  is  a  continuous 
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process  from  the  time  the  raw  ore  and  coal  are  dumped 
into  the  blast  furnace  until  the  finished  steel  rail  is  dis- 
charged onto  the  cooling  beds.  Any  change  in  method 
to  finish  the  rails  at  a  lower  temperature  which  would 
involve  an  upsetting  of  this  continuous  process  might 
result  in  such  an  increase  in  cost  as  would  make  the 
product  uncommercial. 

Mr.  Gibbs  was  careful  not  to  overstate  the  situation 
with  reference  to  rails.  The  actual  percentage  of  rail 
breakages  is  trifling  compared  with  the  number  in  service, 
and  the  very  great  majority  of  those  which  break  are  dis- 
covered by  vigilant  track  inspection  before  any  harm 
ensues.  It  is  because  every  rail  breakage  in  main  line 
track  presents  the  possibility  of  a  serious  accident  involv- 
ing large  loss  of  life  that  it  is  worth  while  to  use  every 
endeavor  to  reduce  such  breakages.  Mr.  Gibbs  frankly 
admits,  also,  that  the  very  heavy  wheel  loads  and  high 
train  speeds,  with  imperfect  conditions  of  track  main- 
tenance, are  responsible  for  much  of  the  rail  breakage. 
There  is  not  likely  to  be  a  material  reduction,  however,  in 
either  loads  or  speeds,  and  the  means  available  for  main- 
taining track  are  too  crude  to  expect  perfection  or  any- 
thing approaching  it. 

Probably  the  most  important  move  toward  a  better 
quality  of  steel  in  rails  is  the  very  general  change  to 
openhearth  instead  of  bessemer  steel.  The  railways  have 
been  willing  to  pay  an  increased  price  for  openhearth  rails 
in  order  to  secure  a  safer  metal.  The  willingness  of  rail- 
ways to  spend  money  in  order  to  obtain  greater  safety  is 
illustrated  by  Mr.  Gibbs'  statement  that  on  one  railway 
system  the  actual  expense  of  every  kind  caused  by  rail 
breakage  in  a  year  was  less  than  one-fifth  the  amount  of 
the  increased  cost  of  rails  because  of  the  introduction  of 
a  proposed  new  specification  designed  to  secure  better 
quality  rails. 

As  to  the  possible  methods  by  which  the  quality  of  the 
metal  in  rails  may  be  improved,  Mr.  Gibbs  names  three 
which  are  now  being  tried  to  the  extent  that  rails  pro- 
duced by  them  are  in  service  in  the  track.  These  are 
the  electric  furnacG,  the  sink  head  process  for  casting 
ingots  and  the  Lackawanna  Steel  Co.'s  deseaming  proc- 
ess.2 Heat  treatment  of  rails  is  also  being  tried  and  Mr. 
Gibbs  thinks  it  is  promising.  His  personal  opinion  is  that 
the  time  has  arrived  for  a  considerable  increase  in  the 
weight  of  rail  sections  and  that  this  rather  than  improve- 
ment in  quality  of  the  metal  is  the  most  promising  means 
for  reducing  rail  breakages  at  the  present  time.  He  would 
have  no  halt  made,  however,  in  the  search  for  a  means  to 
produce  rails  of  more  reliable  qualit3r,  and  particularly 
in  the  study  of  methods  which  will  enable  the  engineer  to 
be  more  certain  as  to  the  quality  of  the  rails  that  he  pur- 
chases. 

At  present  neither  the  standard  rail  specification  of  the 
American  Society  of  Testing  Materials  nor  that  of  the 
American  Railway  Engineering  Association  really  pro- 
tects the  buyer  as  to  the  chemistry  of  the  rail  which  he 
purchases.  It  has  been  demonstrated  that  the  chemical 
analysis  of  the  finished  rail  often  varies  very  widely  from 
the  analysis  of  the  specimen  taken  from  the  ladle  before 
pouring  the  ingot.  It  may  yet  be  necessary  in  rail  speci- 
fications to  do  as  has  been  done  in  some  of  the  specifica- 
tions framed  by  Dr.  Dudley  for  the  Pennsylvania  R.R. — 
make  the  method  of  chemical  determination  a  part  of  the 
specification. 

-"Engineering  News,"  Dec.  17,  1914,  p.  1228. 


It  is  doubtless  little  realized  in  this  country  how  sen  mi 
is  the  situation  that  confronts  the  civil-engineering  pro- 
fession of  Great  Britain.  In  an  editorial  entitled  "Em- 
ployment After  the  War,"  London  Engineering  reveals 
the  extent  to  which  the  abandonment  of  ordinary  con- 
struction work  has  made  idle  many  hundreds  of  engineers. 
In  Great  Britain  at  present  everything  is  subordinated 
to  the  one  task  of  vigorous  prosecution  of  the  war,  espe- 
cially to  securing  an  ample  supply  of  guns  and  munitions 
for  the  British  troops  and  their  allies.  This  means  the 
suspension  of  nearly  all  civil-engineering  work,  mainly 
because  funds  for  it  are  lacking.  All  the  money  which 
can  be  secured  from  investors  is  devoted  to  the  prose- 
cution of  the  war.  Cities  are  required  by  the  Local 
Government  Board  to  make  only  such  extensions  and  im- 
provements to  their  water-supply,  sewerage  and  drainage 
systems  as  are  absolutely  essential,  and  such  work  is 
limited  to  what  can  be  paid  for  by  taxation. 

British  cities  must  not  compete  with  the  government 
in  the  market  for  capital.  A  similar  condition  exists 
with  respect  to  county  work  ;  the  railways  are  all  in  the 
hands  of  the  government  and  private  firms  are  not  un- 
dertaking extensions  of  plant  or  buildings.  Even  if  cap- 
ital were  available  to  undertake  engineering  works,  the 
labor  is  lacking  to  carry  them  on. 

Under  these  conditions  the  civil  engineers  of  Great 
Britain,  unless  they  happen  to  be  connected  with  some 
of  the  establishments  which  are  producing  ammunition 
or  necessary  supplies  for  the  war,  find  their  occupation 
gone.  They  cannot  mend  their  situation,  either,  by  emi- 
grating to  the  colonies,  for  the  tying  up  of  capital  by  the 
war  has  put  a  stop  to  constructive  enterprise  there  as 
well,  and  the  same  thing  is  true  of  such  regions  as  South 
America  and  China,  which  have  been  accustomed  to 
draw  from  Europe  the  capital  required  for  their  engi- 
neering works. 

Engineering  points  out,  however,  that  as  soon  as  the 
war  is  over  a  great  demand  will  arise  for  the  immediate 
construction  of  work  long  deferred.  For  one  thing, 
such  work  will  be  necessary  in  order  to  provide  employ- 
ment for  the  hundreds  of  thousands  of  soldiers  returning 
to  civil  occupations.  Our  contemporary  urges,  there- 
fore, that  the  engineers  now  idle  should  be  set  at  work 
making  surveys,  plans  and  specifications  for  works  to  be 
undertaken  when  the  war  shall  end,  so  that  when  the 
emergency  comes,  the  plans  for  such  work  will  not  have  to 
be  made  in  a  rush,  with  insufficient  investigation. 

B 

An  amendment  recently  introduced  in  the  New  York 
Constitutional  Convention  reads  as  follows : 

The  legislature  shall  not  pass  any  bill  nor  shall  a  state 
board,  commission  or  officer  adopt  any  rule  or  regulation  af- 
fecting manufacturing  industries  or  business  which  is  un- 
reasonable. 

If  only  it  were  possible  by  constitutional  amendment 
to  so  restrict  our  legislators  and  public  officials  that  they 
should  subject  no  one,  high  or  low,  to  unreasonable  laws 
or  restrictions !  If  the  New  York  Constitutional  Con- 
vention could  work  that  miracle  for  the  benefit  of  the 
people  of  the  state  it  would  confer  such  a  boon  upon  them 
that  it  could  afford  to  forget  all  the  other  measures  before 
it.  But  who  would  decide  where  reason  ended  anc 
unreason  began? 
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Stresses  is&  tlhe  F®,iaasima  Canal 
Cranes 

Sir — I  have  just  read,  on  p.  947  of  Engineering 
News,  May  13,  1915,  your  comments  on  the  article  writ- 
ten by  Civil  Engineer  F.  H.  Cooke,  U.  S.  N.,  on  the 
failure  of  the  Panama  Canal  crane  "Ajax."  I  note 
your  statement:  "The  crane  is  a  type  of  engineering 
structure  in  which  it  is  possible  to  compute  the  stresses 
with  greater  accuracy  and  certainty  than  in  almost  any 
other  structure  which  the  engineer  builds,"  and  also  the 
conclusion,  "The  safe  course  is  to  make  latticing  strong 
enough  for  4  per  cent,  of  the  column  load." 

In  view  of  the  great  influence  such  a  conclusion,  ap- 
pearing in  one  of  the  foremost  American  technical  jour- 
nals, will  have  on  the  work  of  the  structural  engineer,  I 
desire  to  present  my  views  on  the  matter,  particularly 
as  the  plans  for  the  strengthening  of  members  27,  28 
and  29  were  prepared  under  my  immediate  direction,  and 
the  strengthening  of  the  crane  "Hercules"  was  executed 
in  accordance  therewith,  while  Mr.  Cooke  was  absent  on 
leave. 

Referring  to  your  statement  regarding  the  exact  com- 
putation of  the  stresses  in  all  the  members  of  the  crane, 
your  attention  is  called  to  the  fact  that  no  spherical 
pins  have  been  provided  at  the  intersection  of  members 
28  and  29,  whereas  such  pins  have  been  used  at  the  heel 
of  the  jih.  The  reason  for  using  spherical  pins  at  the 
latter  place  is  that  it  is  a  practical  impossibility  so  to 
align  these  pins  as  to  avoid  excessive  bending  and  tor- 
sional stresses  in  the  adjacent  members,  as  well  as  in- 
creased friction  in  the  journals  while  revolving  the  jib. 

The  crunching  sound  mentioned  by  Mr.  Cooke  in  con- 
nection with  the  "Ajax,"  and  which  was  also  heard  by 
the  writer  during  the  tests  of  the  "Hercules"  after  it 
had  been  strengthened,  clearly  demonstrates  that  the  heel 
pins  on  both  cranes  are  out  of  alignment.  The  perfect 
alignment  of  the  pins  at  the  intersection  of  members 
28  and  29  is  even  more  difficult  to  obtain  than  the  align- 
ment of  the  heel  pins.  It  is  therefore  fair  to  assume 
that  the  pins  at  the  intersection  of  members  28  and  29 
are  not  in  proper  alignment.  If  this  be  the  case,  and 
assuming  members  28  and  29  to  be  perfectly  rigid  against 
torsion  and  bending,  the  pin  at  the  intersection  of  these 
members  will  describe  a  warped  surface  of  a  definite 
geometric  shape  when  the  jib  revolves,  whereby  the  an- 
gular inclination  of  the  pin  relative  to  the  longitudinal 
and  transverse  axes  of  the  connecting  link  will  contin- 
ually change,  causing  torsional  and  bending  stresses  in 
the  connecting  link.  As,  however,  none  of  these  mem- 
bers are  perfectly  rigid,  they  will  all  distort  due  to  tor- 
sion and  bending,  and  the  consequent  inclination  of  the 
axis  of  the  pin  will  change  from  its  geometric  position 
under  the  previous  assumption  to  one  dependent  upon 
the  combined  influence  of  the  strength  of  each  member 
to  resist  torsion  and  bending,  the  angular  deflection  of 
the  pin  caused  by  each  member  being  in  inverse  propor- 
tion  to  its  strength.    The  analysis  of  this  problem  in- 


volves complicated  calculations,  which  will  not  give  re- 
sults with  the  accuracy  and  certainty  stated  in  your 
comment. 

A  general  idea  of  the  magnitude  of  the  various  stresses 
produced  in  the  members  by  the  improper  alignment  of 
the  pin  may  be  obtained  from  the  following  discussion: 

Members  28  and  29  are  fastened  together  nearly  at 
right  angles  to  each  other  by  two  gusset  plates.  Any 
bending  or  torsion  in  member  29  produces  torsion  or 
bending  respectively  in  member  28,  and  vice  versa.  As 
these  members  are  adapted  to  resist  bending  stresses  bet- 
ter than  torsional  ones,  any  change  in  the  inclination  of 
the  pin  with  reference  to  any  plane  is  resisted  princi- 
pally by  the  strength  of  these  members  in  bending.  On 
the  other  hand,  the  connecting  link  is  so  constructed  that 
it  is  not  well  adapted  to  resist  either  torsion  or  bending ; 
therefore  the  inclination  of  the  pin  is  principally  depend- 
ent upon  the  bending  strength  of  members  28  and  29. 
This  will  result  in  a  condition  of  loading  approximately 
the  same  as  that  previously  described,  in  which  members 

28  and  29  were  assumed  perfectly  rigid  and  all  distor- 
tion due  to  torsion  and  bending  was  taken  up  by  the  con- 
necting link.  In  analyzing  the  strength  of  the  connecting 
link  it  can  readily  be  seen  that  this  member  may,  without 
serious  weakening,  be  subjected  to  torsion,  but  it  cannot 
be  subjected  to  great  bending,  since  this  member  con- 
sists only  of  two  large  plates  fastened  together  by  small 
batten  plates  spaced  about  four  feet  apart.  Since  this 
member  cannot  resist  great  bending,  the  combined  bend- 
ing and  tension  in  this  member  will  result  in  the  un- 
equal distribution  of  tension  between  the  two  sides  of 
the  link,  which  by  increased  angular  inclination  of  the 
pin  may  result  in  the  total  bad  being  carried  by  one 
side  of  the  link,  thereby  subjecting  member  29  to  nearly 
its  full  load  applied  at  one  side,  thus  producing  exces- 
sive bending  stresses,  resulting  in  probable  failure. 

Referring  to  the  detail  construction  of  member  29, 
at  the  heel  of  the  jib,  it  will  be  seen  that  the  unsup- 
ported length  of  gusset  plate  was  originally  about  6  ft., 
no  diaphragms  having  been  provided  at  this  point  for 
member  29,  the,  only  connection  between  the  two  plates 
being  three  small  batten  plates  in  No.  28,  each  9  in. 
long.  At  the  other  end  of  member  29  the  unsupported 
length  of  gusset  plate  was  also  about  6  ft.  It  is  evi- 
dent that,  when  a  column  of  this  character  is  subjected 
to  eccentric  loading,  buckling  will  take  place  in  the  gus- 
set plates  if  no  provision  is  made  for  transferring  the 
shear  produced  by  the  bending.  It  is  therefore  believed 
that,  as  far  as  member  29  alone  is  concerned,  failure  was 
due  to  the  omission  of  diaphragms  between  the  gusset 
plates  at  each  end,  and  that  the  lacing  bars  and  batten 
plates  were  sheared  off  after  the  buckling-  of  the  gusset 
plates  took  place.  Inspection  of  the  lacing  bars  and 
batten  plates  throughout  the  structure  will  show  that 
they  are  weaker  than  is  usual  in  American  practice; 
and  although  the  strength  of  the  lacing  bars  for  member 

29  is  comparatively  less  than  for  any  other  member  of 
the  structure,  it  should  be  noted  that  this  member  was 
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furnished  with  plate  separators  connecting  the  webs  of 
each  side  of  the  member,  which  tend  to  increase  the 
strength  of  this  member  for  centric  loads. 

The  lower  chord  of  the  jib,  which  is  about  120  ft. 
long,  is  furnished  for  its  total  length  with  only  two 
small  batten  plates,  one  at  each  end,  whereas  American 
practice  would  call  for  one  batten  plate  at  each  end 
of  each  panel,  or,  in  other  words,  for  a  total  of  14.  This 
member  showed  no  weakness;  on  the  contrary,  as  can 
be  seen  from  the  photographs,  it  withstood  wonderfully 
the  shocks  to  which  it  was  subjected  when  the  jib  col- 
lapsed. In  view  hereof  it  is  not  believed  that  the  pres- 
ent American  practice  regarding  lacing  bars  and  batten 
plates  for  compression  members  is  unsafe,  nor  is  it  be- 
lieved that  the  failure  of  member  29  was  caused  by  in- 
sufficient strength  of  lacing  bars  or  batten  plates. 

The  principal  strengthening  of  member  29  was  the 
provision  of  diaphragms  at  each  end  to  prevent  buck- 
ling of  the  weakest  part — the  gusset  plates.  As  the  de- 
tail of  the  heel  and  of  the  strut  would  not  permit  the 
placing  of  the  diaphragms  as  desired,  a  yoke  of  plates 
and  angles  was  added  on  the  outside  of  the  strut  as 
further  precaution  against  buckling.  Heavier  lacing 
bars,  with  stronger  rivet  connections,  were  also  supplied, 
but  solely  for  the  purpose  of  taking  care  of  the  increased 
bending  stresses  that  might  be  produced  in  the  strut 
by  the  eccentric  loading  which,  as  pointed  out  in  the 
foregoing  discussion,  is  likely  to  occur  on  account  of  im- 
proper alignment  of  the  pins. 

The  upper  end  of  strut  29  is  braced  against  lateral 
motion  by  a  portal  at  member  28,  a  sway-frame  at  mem- 
ber 23,  and  lateral  bracing  at  member  25.  As  member 
28  consisted  of  two  built-up  channel  sections  connected 
by  double  lacing  of  one-rivet  connections,  the  upper 
part  of  member  29  was  braced  against  lateral  motion 
by  the  value  of  one  rivet  only.  In  order  to  increase 
this  value,  the  double  lacing  bars  were  replaced  by  a 
solid  web.  As  far  as  member  27  is  concerned,  the  in- 
clination of  the  lacing  bars  was  found  to  exceed  that  of 
common  American  practice,  and  since  it  was  found  im- 
practicable to  change  this  inclination,  batten  plates  were 
substituted. 

Regarding  the  general  construction  of  the  jib,  it 
should  be  noted  that  the  top  lateral  system  has  intention- 
ally been  omitted  in  order  to  allow  the  two  vertical 
trusses  so  to  adjust  themselves  in  their  own  planes  that 
both  trusses  will  at  all  times  carry  equal  loads.  This 
method  of  construction  would  work  admirably  in  case 
a  sway-frame  could  be  placed  at  member  29.  As  the  de- 
tails of  construction  are  such  that  a  sway-frame  cannot 
be  placed  at  member  29,  and  as  it  is  essential  to  the 
construction  of  the  jib  to  have  it  stayed  at  the  intersec- 
tion of  members  28  and  29,  this  was  accomplished  by  the 
portal,  sway-frame,  and  bottom  lateral  system  previously 
mentioned.  By  this  method  of  construction,  however,  the 
great  advantage  of  omitting  the  top  lateral  system  is 
offset  by  the  fact  that  any  adjustment  of  the  vertical 
trusses  to  equalize  the  loads  they  are  to  carry  causes 
lateral  deflections  at  the  intersection  of  members  28  and 
29,  which  in  turn  introduce  bending  in  member  29,  the 
calculation  of  which  is  equally  as  complicated  and  un- 
certain as  that  due  to  improper  alignment  of  the  pins. 

In  conclusion,  I  wish  to  state  that,  in  my  opinion, 
the  primary  cause  of  the  failure  of  the  jib  was  the  ex- 
cessive bending  stresses  produced  in  member  29  by  either 


an  improper  alignment  of  the  pins  or  by  the  lateral  de- 
flection produced  by  the  portal,  or  by  both.  The  second- 
ary cause  was  the  omission  of  diaphragms  at  each  end 
of  member  29.  In  the  event  that  these  had  been  pro- 
vided, that  the  pins  were  properly  aligned,  and  that  the 
portal  caused  no  deflection,  I  see  no  reason  why  failure 
should  occur  in  either  the  lacing  bars  or  batten  plates. 

The  plans  for  stiffening  the  various  members  as  de- 
scribed in  this  letter  show  what  was  done  in  the  effort 
to  make  the  jib  already  erected  on  the  "Hercules"  as 
strong  as  possible  without  dismantling  and  re-erecting. 
I  wish,  however,  to  state  that  before  the  "Hercules"  was 
tested  I  gave  no  assurance  that  the  method  of  rein- 
forcing would  be  successful,  as  it  was  not  as  good  as 
could  have  been  employed  if  the  jib  were  rebuilt  entirely. 

As  the  writer  has  not  yet  had  the  opportunity  to  make 
the  required  calculations,  it  has  not  yet  been  definitely 
established  whether  the  successful  tests  of  the  "Hercules" 
were  due  solely  to  the  stronger  members,  to  the  more 
perfect  alignment  of  the  pins,  or  to  both. 

T.  B.  MONNICHE, 

Engineer  of  Docks,  Panama  R.R. 
Cristobal,  C.  Z.,  May  25,  1915. 

[Comment  on  the  foregoing  letter  is  made  in  our  edi- 
torial pages. — Editor.] 


Sir — I  note  that  in  the  editorial  comment  on  my  ac- 
count of  the  failure  of  the  floating  crane  "Ajax"  the 
conclusion  is  reached  that  latticing  of  compression  mem- 
bers should  be  capable  of  resisting  a  transverse  shear 
equal  to  4  per  cent,  of  the  calculated  column  load  instead 
of  the  2  or  2y2  per  cent,  at  present  considered  sufficient. 
I  think  that  the  statements  made  in  the  article  hardly 
justify  such  a  conclusion. 

It  is  true  that  the  principal  or  primary  stresses  in 
structures  like  the  crane  "Ajax"  are  susceptible  of  more 
satisfactory  computation  than  corresponding  stresses  for 
railway  bridges,  for  the  reason  that  it  is  not  necessary 
to  make  more  or  less  arbitrary  assumptions  for  impact 
and  vibration,  but  it  is  very  possible  that  secondarv 
stresses  not  susceptible  of  such  satisfactory  computation 
may  exist,  and  may  have  an  important  bearing  on  the 
resultant  strength. 

In  the  next  to  the  last  paragraph  of  your  editorial  you 
draw  attention  to  the  unusual  character  of  the  strut, 
particularly  as  regards  the  detail  at  its  upper  end.  These 
conditions  were  brought  out  in  the  description  of  the 
general  construction  of  the  jib  contained  in  the  article. 
I  was  absent  from  the  Isthmus  at  the  time  of  the  failure 
and  did  not  return  until  about  two  months  thereafter. 
T.  B.  Monniche,  Engineer  of  Docks,  made  an  investi- 
gation of  the  conditions  developed  by  the  failure,  and 
I  understand  that  he  is  of  the  opinion  that  the  primary 
cause  of  the  failure  was  the  absence  of  correct  align- 
ment of  the  pin  at  the  intersection  of  members  28  and 
29.  If  this  pin  was  out  of  line,  it  might  well  produce 
secondary  stresses  of  considerable  magnitude,  though 
difficult  to  compute  satisfactorily,  and  the  effect  of  this 
misalignment  would  be  felt  in  compression  member  29. 
This  member  was  not  well  designed  to  resist  forces 
producing  shear  between  its  individually  weak  halves ; 
although  it  would  in  all  probability  have  withstood  with 
ease  an  axial  compressive  force  of  the  magnitude  of  the 
theoretical  compression  existing  in  it  at  the  time  of  the 
failure. 
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Therefore,  I  am  of  the  opinion  that  a  conclusion  that 
the  latticing  of  all  columns  should  be  strong  enough 
to  resist  a  transverse  shear  equal  to  4  per  cent,  of  the 
column  load  does  not  logically  follow  from  the  "Ajax's" 
failure,  for  there  are  too  many  elements  of  doubt  to 
justify  such  a  conclusion. 

F.  H.  Cooke, 
Designing  Engineer. 

Balboa  Heights,  May  29,  1915. 


Sir — Referring  to  the  description  of  the  failure  of  the 
Panama  Canal  crane  "Ajax"  and  your  editorial  comments 
on  this  failure : 

The  formula  for  transverse  shear  to  be  taken  by  lacing 
bars,  which  appears  in  the  New  York  Central  Lines 
Specifications,  is  based  on  the  cross-sectional  area  of  the 
member,  assuming  that  the  member  has  been  designed  to 
meet  the  specification  requirement  as  to  the  loads  and 
unit  stresses.  This  formula  would  give,  in  the  case  of  the 
"Ajax"  crane,  a  transverse  shear  of  about  2^  per  cent, 
of  the  calculated  axial  stress. 

In  the  writer's  opinion  your  conclusion  that  this  re- 
quirement should  be  increased  to  4  per  cent,  is  not  war- 
ranted by  the  failure  under  discussion. 

The  calculated  unit  stress  in  the  heel  strut  under  con- 
ditions which  produced  failure — that  is,  a  dead-load  plus 
a  live-load  of  580,000  lb. — is  practically  equal  to  the 
stress  permitted  by  the  Canal  commission's  specifications ; 
but  apparently  no  allowance  has  been  made  for  so-called 
"impact,"  and  it  seems  entirely  probable  that  the  heel 
strut  was  subjected  to  a  stress  considerably  in  excess  of 
the  calculated  stress.  There  was  a  considerable  inertia 
to  be  overcome  in  moving  the  load  of  135  tons  when  the 
luffing  pull  was  applied.  Thus  for  an  instant  after  the 
luffing  motors  were  started  the  stress  in  the  heel  strut 
was  probably  considerably  in  excess  of  the  stress  due  to 
dead-  and  live-loads  alone. 

Besides  being  increased  by  the  inertia  of  the  load,  the 
calculated  stress  might  have  been  also  increased  by  an 
unequal  distribution  of  the  load  to  the  two  trusses. 

The  failure  of  a  column  at  a  unit  stress  of  12,000  lb., 
even  with  poor  details,  seems  unreasonable ;  but  assuming 
that  this  stress  was  increased  50  per  cent.,  and  considering 
the  poor  details  and  the  fact  that  the  member  was  un- 
braced, the  result  was  not  extraordinary. 

In  the  writer's  office  an  impact  allowance  of  50  per  cent, 
is  added  to  the  lifted  load  when  calculating  stresses  in 
crane  girders.  Assuming  that  lacing  bars  should  have 
been  designed  for  a  shear  equal  to  4  per  cent,  of  the 
stress  due  to  dead-load  plus  live-load,  we  would  get  a 
shear  transverse  to  the  axis  of  column  of  580,000  X  0-04 
=  23,200  lb.  Assuming  again  that  an  impact  allowance 
of  50  per  cent,  should  have  been  added  to  the  lifted  load, 
the  designing  stress  in  the  strut  would  have  been  147,800 
lb.  +  432,300  lb.  +  216,150  lb.  =  796,250  lb. 

The  shear  of  23,200  lb.  (4  per  cent,  of  the  dead-load  and 
live-load  stresses  combined)  is  practically  2.9  per  cent,  of 
the  stress,  which  includes  50  per  cent,  impact,  and  agrees 
closely  with  the  New  York  Central  Lines'  specification 
requirements,  considering  the  fact  that  these  specifications 
are  for  railroad  bridges  and  provide  for  a  maximum  im- 
pact of  100  per  cent. 

The  stress  in  the  lacing  bars  is  determined  by  multiply- 
ing this  shear  by  the  secant  of  the  angle  which  the  bars 
make  with  a  line  normal  to  the  axis  of  the  column.  In 


this  case  the  bars  were  inclined  at  an  angle  of  practical  lv 
45  deg.,  although  first-class  practice  would  require  that 
they  be  placed  at  an  angle  not  greater  than  30  deg.,  with 
effective  stay-plates  at  the  ends  of  the  member.  The  rivet 
shear  at  any  lacing-bar  connection  would  b&  equal  to  the 
sum  of  the  longitudinal  components  of  the  stresses  in  the 
two  bars  meeting  at  that  connection. 

An  analysis  of  the  rivet  stress  in  the  lacing-bar  con- 
nections of  the  member  under  discussion,  assuming  an 
increase  in  stress  for  lifted  load  of  50  per  cent,  and  a 
transverse  shear  equal  to  2%  per  cent,  of  the  axial  stress — 
which  in  this  case  would  conform  with  the  requirements 
of  the  New  York  Central  Lines'  specifications — shows 
the  following  result : 

Transverse  shear  on  two  planes  =  0.025  X  796,250  =§ 
19,900  lb. 

Shear  on  one  %-in.  rivet  =  li}'9°0  X  2  =  19j900  ^ 

Z 

19  900 

Shear  per  square  inch  =  '  =  45,200  lb. 

-  0.44 

At  an  allowable  unit  stress  in  shear  of  13,500  lb.  per 
sq.in.,  one  %-in.  rivet  would  have  a  value  of  5940  lb., 
so  that  the  lacing-bar  stress  of  14,000  lb.  would  have 
called  for  a  three-rivet  connection. 

While  the  foregoing,  in  the  writer's  opinion,  justifies 
the  use  of  the  formula  for  lacing  bars  contained  in  the 
New  York  Central  Lines'  specifications,  it  is  not  meant 
to  justify  the  use  of  lacing  bars  in  such  a  case  as  that 
under  discussion.  In  this  connection  your  attention  is 
called  to  the  following  paragraphs  in  that  specification. 

Par.  66.  .  .  .  Compression  members  shall  have  their 
segments  connected  by  solid  webs,  if  practicable. 

Par.  67.  The  open  sides  of  compression  members  without 
central  webs  transverse  to  the  plane  of  the  segments  shall 
be  stayed  by  stay-plates  and  lacing  bars.  The  open  sides  of 
the  compression  members  with  such  central  webs  shall  be 
stayed  by  stay-plates.  The  stay-plates  at  the  ends  of  mem- 
bers shall  be  placed  as  near  the  end  of  the  member  as  prac- 
ticable, and  shall  have  a  length  not  less  than  one  and  one- 
fourth  times  the  width  of  the  member  between  the  nearest 
rivet  lines  connecting  them  to  the  flanges. 

H.  T.  Wr  .TY, 
Engineer  of  Structures,  Exterior  Zone, 

The  N.  Y.  C.  R.R.  Co.  East. 
Grand  Central  Terminal, 
New  York,  June  4,  1915. 

C©ffiap©tIttS(Dims         S5.im  Aid  t© 

Sir — Recently  instructors  in  two  of  the  leading  techni- 
cal schools  of  this  country  have  commented  on  a  marked 
difference  between  the  students  of  the  departments  of  civil 
and  architectural  engineering  as  regards  their  attitude 
toward  their  studies,  capacity  for  work,  enthusiasm  and 
esprit  cle  corps.  The  writer,  also,  from  experience  as  a 
student  and  a  teacher  in  both  architectural  and  civil  engi- 
neering, believes  that  this  distinction  exists  and  is  not  due 
to  dissimilarity  of  character  and  qualifications  of  the  stu- 
dents in  the  respective  courses  but  to  essential  differences 
in  the  administrative  and  pedagogical  methods  of  the  two 
departments. 

The  courses  in  architectural  engineering  are  so  taught 
that  the  student  first  learns  the  fundamental  principles 
and  then  their  application  to  the  solution  of  a  number  of 
practical  problems.  Each  student  solves  the  same  prob- 
lem— but  independently,  in  an  original  manner  and  with- 
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in  a  limited  period  of  time.  In  many  of  the  more  ad- 
vanced courses  the  students'  work  is  graded  and  ranked  in 
order  of  merit  by  a  group  of  judges  composed  of  members 
of  the  instructional  staff  and  often  one  or  more  distin- 
guished practitioners.  The  results  for  each  problem  are 
publicly  exhibited  and  at  a  stated  time  are  reviewed  and 
criticized  by  the  instructor  in  charge.  This  method  of 
competitive  and  cooperative  endeavor  on  the  part  of  the 
students  arouses  in  them  a  healthy  spirit  of  emulation  and 
enthusiasm.  The  solution  of  each  problem  becomes  an 
interesting  game  in  which  all  participate  with  that  earn- 
estness and  industry  which  are  essential  elements  for  suc- 
cess in  their  school  training  as  well  as  in  later  life. 

It  is  true  that  the  courses  in  civil  engineering  also  re- 
quire the  solution  by  the  students  of  a  large  number  of 
practical  problems;  but  the  writer  does  not  know  of  a 
single  school  where  these  problems  are  solved  on  a  com- 
petitive basis.  The  usual  abstract  and  noncompetitive 
methods  of  field,  laboratory  and  drafting-room  work  lead 
to  individual,  isolated  and  an  unenthusiastic  effort.  The 
most  earnest  and  enthusiastic  teaching  cannot  inspire  the 
student  with  the  same  interest  in  his  work  as  does  the 
knowledge  that  he  and  his  work  are  constantly  up  for 
judgment  before  the  whole  school.  Awaken  a  student's 
pride  and  you  will  arouse  him  to  high  endeavor,  while  the 
mere  acquisition  of  "passing  grades"  will  hardly  more 
than  maintain  his  nagging  interest. 

It  is  believed  that  the  competitive  method  of  instruc- 
tion could  be  successfully  applied  to  many  courses  in 
still  other  branches  of  engineering.  In  order  to  become 
effective,  this  method  would  have  to  be  adopted  as  a  de- 
partment policy  and  all  the  members  of  the  instructional 
staff  and  student  body  would  have  to  cooperate.  It  would 
be  desirable  in  some  of  the  more  advanced  courses  to  se- 
cure the  cooperation  of  agencies  outside  of  the  school, 
such  as  engineering  companies,  technical  societies  and 
public  organizations,  in  the  formulation  of  problems, 
criticism  of  the  results  and  the  possible  award  of  tokens 
of  merit. 

A.  B.  McDaniel, 
Assistant  Professor  of  Civil  Engineering, 

University  of  Illinois. 

June  9,  1915. 

n 

MmMimrf  ftlhie  Most  ©f  the  Worlfc- 


mg  s>©s\,sonrs.  on  ir^aoiiM 

Sir — Much  municipal  work  suffers  from  the  lack  of 
system  in  preliminary  details.  For  example,  there  is  the 
custom  of  beginning  in  the  spring  to  arrange  for  paving,  • 
dragging  the  necessary  legislation  along  for  weeks,  let- 
ting the  contract  in  midsummer  or  later,  and  beginning 
actual  construction  so  late  in  the  season  that  bad  and  per- 
haps freezing  weather  in  the  fall  overtakes  the  contrac- 
tor. This  almost  always  results  in  added  expense  to  the 
contractor  and  injury  to  the  concrete  and  to  the  cement- 
grout  filler,  if  a  brick  pavement  is  being  put  down.  Much 
has  been  said  and  written  about  greater  efficiency  in  con- 
struction methods  employed  on  public  works,  nor  has  too 
much  emphasis  been  placed  on  this  phase  of  the  subject; 
but  there  is  just  as  urgent  need  for  system  and  efficiency 
in  preliminary  proceedings. 

The  present  illogical  system,  or  lack  of  system,  is 
chargeable  partly  to  what  seems  to  be  the  natural  tendency 
of  public  officials  to  dilatory  action  and  partly  to  the 


laws  which  govern  political  units.  So  far  as  public  offi- 
cials are  concerned,  aroused  public  sentiment  could  be 
made  to  act  as  a  spur ;  but  sometimes  laws  enacted  by  state 
legislatures  are  so  firmly  rooted  in  custom  that  it  is  diffi- 
cult to  get  them  changed. 

In  most  states  all  municipal  and  county  officials  arc  in- 
ducted into  office  in  the  early  part  of  the  year.  Time  is 
consumed  in  organizing  the  government,  familiarizing  the 
personnel  with  their  duties,  and  in  formulating  plans  am! 
devising  means  for  putting  them  into  effect.  Ordinarily 
the  budget  of  receipts  and  appropriations  for  the  year  is 
made  out  in  the  spring.  Usually  a  city  administration 
which  is  to  go  out  in  the  spring  does  not  assume  the  re- 
sponsibility of  authorizing  expenditures  for  work  to  be 
done  under  the  succeeding  administration. 

Some  change  ought  to  be  effected  in  these  matters, 
either  by  legislative  enactment  or  through  an  iconoclastic 
assault  by  public  opinion  upon  the  idol  of  procrastination 
so  long  worshipped  by  public  officials,  so  that  all  prepara- 
tory work  shall  be  got  out  of  the  way  during  the  winter 
months  and  construction  work  begun  as  early  in  the  spring 
as  the  weather  permits. 

F.  A.  Churchill. 

Conneaut,  Ohio,  June  22,  1915. 

Wi  ■ 

Selling  Water  foy  Metes3 

Sir — The  editorial  comment  on  my  letter  in  your  issue 
of  June  3  concerning  water  meters  should  in  fairness  per- 
mit a  reply. 

The  policy  of  charging  for  public  use,  and  for  facilities 
provided  though  not  used,  will  undoubtedly  reduce  the 
cost  to  actual  consumers ;  but  these  matters  are  obviously 
not  related  to  the  economic  question  involved  in  metering 
small  consumers  under  conditions  similar  to  those  exist- 
ing at  Portland,  Ore. 

As  to  selling  water  at  flat  rate  based  on  estimated  legi- 
timate consumption,  which  you  apparently  condemn  as  un- 
fair and  absurd  under  all  circumstances,  cases  can  be  cited 
in  which  actual  experience  has  shown  that  the  general  use 
of  meters  resulted  in  increased  cost  or  decreased  profits. 
Two  such  are  personally  known  to  me,  one  a  hydro-elec- 
tric plant  and  the  other  a  privately  owned  water  company 
which  pumped  all  water  against  a  240-ft.  head.  In  both 
cases  the  books  showed  that  the  use  of  meters  on  small 
consumers  resulted  in  financial  loss. 

In  Portland  the  fact  in  regard  to  distributing  mains 
is  that  in  small  sections,  through  poor  planning  and  the 
purchase  of  inadequate  private  mains,  the  present  legiti- 
•  mate  consumption  unduly  lowers  the  pressure  at  summits, 
and  therefore  it  is  impossible  that  meters  will  remedy 
this  trouble  except  by  objectionably  curtailing  the  legi- 
timate use. 

The  high  peak  of  the  consumption  curve  due  to  general 
lawn  sprinking  for  a  few  hours  in  the  early  evening  is 
the  direct  cause  of  the  insufficient  pressure  in  limited 
districts,  and  this  can  be  overcome  for  the  present  mains 
only  by  regulations  distributing  the  hours  of  sprinkling. 

In  any  case,  it  appears  axiomatic  that  only  if  the  value 
of  the  water  saved,  or  the  value  of  the  extended  term  of 
useful  service  of  existing  mains,  equals  or  exceeds  the 
total  costs  of  metering  is  the  metering  of  all  consume  rs 
justified  as  a  business  proposition. 

George  Eae. 
34  Jefferson  Ave.,  Brooklyn,  N.  Y.,  June  12,  1915. 
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Institute  of  Mectiriical 

The  thirty-second  annual  convention  of  the  American 
Institute  of  Electrical  Engineers  was  held  at  Deer  Park, 
Md.,  June  29  to  July  2.  There  was  the  usual  varied  pro- 
gram of  papers  and  entertainment.  The  attendance  (200) 
was  good  in  spite  of  possible  interference  with  the  special 
September  convention  in  connection  with  the  Interna- 
tional Engineering  Congress  at  San  Francisco. 

While  parts  of  the  technical  program  were  of  greatest 
interest  to.  various  electrical  specialists,  yet  a  considerable 
number  of  papers  were  of  general  engineering  interest 
and  are  briefly  reviewed  here. 

Power  Transmission 
A  series  of  short  papers,  by  J.  A.  Walls,  of  the  Penn- 
sylvania Water  &  Power  Co.,  W.  E.  Mitchell,  of  the  Ala- 
bama Power  Co.,  P.  M.  Downing,  of  the  Pacific  Gas  & 
Electric  Co.,  P.  C.  Connery,  of  the  Toronto  Power  Co., 
and  J.  B.  Leeper,  of  the  American  Bridge  Co.,  described 
tower  footings  that  were  unsatisfactory  and  others  that 
amply  provided  against  uplift,  compression  and  horizon- 
tal movement.  Methods  of  tower  erection  were  briefly 
noted. 

A  paper  by  A.  Bang,  "Four  Years'  Operating  Exper- 
ience on  a  High-Tension  Line,"  gave  information  about 
the  Holtwood-Baltimore  70,000-volt  system  of  the  Penn- 
sylvania Water  &  Power  Co.  and  described  the  failure  of 
about  3  per  cent,  of  the  porcelain  insulators — due  possibly 
to  unburned  spots  or  cracks  caused  by  thermal  and  other 
service  stresses.  Special  devices  were  described  which  had 
reduced  the  number  and  severity  of  disturbances  caused  by 
lightning;  these  involved  (1)  shunting  the  short-circuit 
arc  momentarily  with  a  fuse  across  the  line  in  trouble  and 
(2)  momentarily  reducing  the  generator  field  excitation. 

Electric  Railroads 

A  series  of  papers  were  presented  showing  the  construc- 
tion and  maintenance  methods  and  costs  of  contact  systems 
on  various  heavy  electric  roads  (all  of  which  have  been 
described  at  various  times  in  Engineering  News). 

E.  J.  Amberg  described  the  catenary  lines  of  the  New 
Haven,  New  York,  Westchester  &  Boston  and  Boston  & 
Maine  (Hoosac  Tunnel)  lines,  quoting  the  construction 
costs  as  running  from  $5000  (tangent  single  catenary)  to 
$12,500  (4-deg.  compound  catenary)  per  mile.  F.  Zog- 
baum  described  the  organization  of  maintenance  on  the 
New  York,  Westchester  &  Boston,  and  gave  various  data 
on  failures  and  maintenance  costs,  the  total  average 
monthly  cost  for  the  last  half  of  1914  being  $17.61  per 
track  mile  of  contact  system  and  $2.69  per  mile  of  feed- 
ers. The  total  of  this  electrical  maintenance  for  Decem- 
ber, 1914,  was  1.42c.  per  car-mile. 

J.  B.  Cox  described  the  1500-volt  catenary  trolley  sys- 
tem and  locomotive  collectors  (roller  pantographs)  of 
the  Butte,  Anaconda  &  Pacific  Ry.,  and  gave  the  linc-con- 
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struction  cost  as  $5514  per  mile.  The  troubles  overcome 
in  operation  were  pictured,  particularly  those  with  the 
collectors.  The  maintenance  cost  for  nine  months  to 
April,  1915,  was  at  the  rate  of  $95  per  track  mile  per 
year. 

J.  V.  B.  Duer  outlined  the  protected  third-rail  con- 
struction of  the  West  Jersey  &  Seashore  R.R.  (Penn- 
sylvania Lines)  which  had  cost  $4235  per  mile  for  the 
third-rail  system  and  $679  for  the  track  bonding.  The 
principal  trouble  described  was  that  due  to  sleet.  The 
detention  figures  were  given — 497  min.  per  year  due  to 
the  third-rail  system.  The  maintenance  cost  was  $82 
per  mile  per  year  (average  of  seven  years)  for  the  third 
rail  and  $26  for  the  track  bonding.'  The  much  higher 
figures  of  the  discarded  trolley  wire  were  given  for  com- 
parison. 

Experience  with  the  unprotected  600-volt  conductor 
rail  of  the  Chicago  Elevated  Ry.  was  presented  by  C.  H. 
Jones,  showing  a  first  cost  of  $3284  per  mile  and  a 
maintenance  burden  of  $80  per  mile  per  year. 

The  design  and  materials  for  the  1550-volt  overhead 
lines  of  the  Portland  Division  of  the  Southern  Pacific 
Co.  were  given  in  considerable  detail  by  Paul  Lebenbaum, 
with  tabulated  costs  of  material  and  labor.  Briefly  sum- 
marized these  showed  a  first  cost  of  $2550  per  mile  of 
track.  The  maintenance  burden  was  $78  per  mile  per 
year. 

C.  J.  Hixson,  of  the  General  Electric  Co.,  presented 
curves  showing  the  variation  of  factors  affecting  the  design 
of  proper  contact  systems,  especially  catenary  trolleys. 


Street  Lighting 

At  a  joint  session  with  the  Illuminating  Engineering 
Society,  P.  S.  Millar,  of  New  York  City,  presented  a 
lengthy  paper,  "Effective  Illumination  of  Streets,"  and 
accompanied  it  with  demonstrations  by  small  lamps  on  a 
miniature  street.  He  classified  various  streets  and  de- 
scribed the  varied  aims  in  illuminating  them.  Particu- 
lar attention  was  given  to  vehicle  driving.  It  was  em- 
phasized that  objects  were  discerned  usually  more  by  con- 
trast perceptions  than  by  actual  illumination.  The  im- 
portant role  of  silhouetting  against  specular  reflection  on 
polished  pavements  was  dwelt  on.  Glare  was  to  be  re- 
duced by  more  lamps  and  lighter  surroundings  rather 
than  by  any  shading  which  prevented  specular  reflection. 
The  necessity  was  shown  of  arranging  road  lamps  so  that 
their  glare  did  not  obscure  important  stretches  behind 
them. 

Use  of  Motors 

A  discussion  of  the  engineering  factors  which  have  to 
be  studied  in  adapting  electric  power  to  various  industries 
was  opened  by  D.  B.  Rushmore,  of  Schenectady,  for  the 
Industrial  Power  Committee,  with  ?  general  analysis  of 
manufacturing  industries,  processes,  equipment,  labor  and 
cost  factors.  This  was  followed  by  brief  reviews  by  several 
members  of  the  power  requirements  and  serv  ice  difficulties 
of  elevators,  rubber  works,  printing  shops,  brick,  cement. 
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pulp  and  sugar  mills,  and  of  excavating  and  dredging 
operations  in  the  field. 

Electric  Cooking 

Definite  data  on  the  operation  of  several  typical  com- 
mercial electric  ovens  were  offered  by  P.  W.  Gumaer,  of 
St.  Louis,  in  the  paper  "Economic  Operation  of  Electric 
Ovens."  The  objects  of  cooking  were  reviewed  as  aimed 
(1)  to  increase  digestibility  of  food,  (2)  to  make  it  more 
palatable,  or  (3)  to  sterilize  it.  The  most  economical 
temperatures  and  lengths  of  time  for  oven  cooking  of 
various  foods  were  found  by  a  long  series  of  trials.  This 
necessitated  finding  the  energy  lost  in  preheating  an 
oven,  in  maintaining  it  at  constant  temperature,  and  in 
opening  the  doors.  The  most  economical  temperature  for 
well-done  beef  roasts  was  120  deg.  C. ;  for  rarer  conditions 
100  deg.  There  was  a  great  saving  by  searing  the  roast  on 
top  of  the  stove  instead  of  preheating  the  oven  to  250 
deg.  for  this  purpose. 

Biscuits  were  best  baked  in  temperatures  of  200  to 
240  deg.  C.  The  energy  required  was  the  same  for  any 
temperature  within  this  range.  Bread  was  best  baked  at 
from  180  to  240  deg.,  and  the  most  economical  tempera- 
tures were  between  200  and  315  deg.  For  baking  sponge 
cake  the  highest  satisfactory  temperature,  190  deg.  C,  was 
the  most  economical.  It  was  considered  feasible  to  reduce 
cooking  to  a  more  exact  science. 

In  the  discussion,  the  large  and  increasing  number  of 
electric  ranges  in  use  were  made  evident.  By  careful 
heat  insulation  and  reduced  losses  the  operating  cost  was 
being  brought  down  close  to  gas.  In  Spokane,  where  gas 
was  $1.15  per  thousand  cubic  feet  and  electricity  10c.  per 
kw.'-hr.  (base  rate),  there  were  about  a  hundred  ranges. 
In  St,  Louis  it  was  found  that  cooking  current  at  5c. 
per  kw.-hr.  equaled  gas  at  $1. 

Rates 

One  of  the  papers  attracting  the  most  interest  was  en- 
titled "Class  Rates  for  Light  and  Power  Systems  or  Terri- 
tories," by  F.  G.  Baum,  of  San  Francisco.  Customers  were 
divided  into  eight  classes — (1)  residence  lighting,  (2) 
commercial  lighting  and  small  power,  (3)  street  lighting, 
(4)  day  power,  (5)  day  and  night  power,  (6)  railway 
power,  (7)  irrigation,  and  (8)  reclamation.  The  author 
had  found  close  similarity  in  the  load  characteristics  of 
such  classes  over  large  districts ;  therefore  he  proposed  con- 
sidering together  all  the  customers  of  a  system,  irrespec- 
tive of  small  local  differences,  and  fixing  the  rates  accord- 
ing to  the  averages  for  the  classes,  following  the  accepted 
scheme  of  making  each  class  support  its  own  investment 
and  operating  charges — in  proportion  to  peak-loads  de- 
mands and  total  energy  drawn.  The  proposition  was  ap- 
plied in  detail  for  a  hypothetical  California  case. 

Miscellaneous  Papers 
The  following  papers  completed  the  program : 

1.  "President's  Address,"  by  P.  M.  Lincoln,  of  Pittsburgh; 
a  review  of  15  years'  progress  and  an  argument  that  startling 
advances  in  efficiency  of  generators,  motors,  water  wheels, 
engines  and  turbines  were  no  longer  possible. 

2.  "The  Electric  Strength  of  Air,"  by  Prof.  J.  B.  Whitehead, 
of  Johns  Hopkins  University;  a  summary  of  theory  for  the 
behavior  of  air  under  electric  stress. 

3.  "Form  Factor  and  Its  Significance,"  by  Prof.  F.  Bedell, 
R.  Bown  and  H.  A.  Pidgeon,  of  Cornell  University;  showing 
the  futility  of  defining  alternating-current  wave  shapes  by 
"form  factor" — ratio  of  root-mean-square  to  average  value. 

4.  "Distortion  Factors,"  by  Prof.  F.  Bedell,  R.  Bown  and 
C.  L.  Swisher,  of  Cornell  University;  numerical  measures  for 


the  departure  of  an  irregular  wave  from  a  pure  sine  wave. 

5.  "An  Analytical  and  Graphical  Solution  for  Nonsinus- 
oidal  Alternating  Currents,"  by  F.  M.  Mizushi,  of  Cornell 
University;  modification  of  the  usual  expressions  for  alter- 
nating currents  to  make  them  hold  true  for  nonsine  waves. 

6.  "Classification  of  Alternating-Current  Motors,"  by  V.  A. 
Fynn;  "Classification  of  Electromagnetic  Machinery,"  by  F. 
Creedy. 

7.  "Phase  Angle  of  Current  Transformers,"  by  C.  L.  Dawes, 
and  "Calibration  of  Current  Transformers  by  Mutual  Induc- 
tances," by  C.  L.  Fortescue;  new  laboratory  and  shop-testing 
equipment. 

S.  "The  Induction  Watt  Hour  Meter,"  by  Prof.  V.  L.  Hollis- 
ter;  an  argument  that  induction  meters  did  not  behave  as 
induction  motors. 

9.  "Measurement  of  Dielectric  Losses  with  the  Cathode 
Ray  Tube,"  by  J.  P.  Minton,  of  Pittsfield;  new  apparatus  for 
measuring  the  energy  absorbed  by  ;nsulation  under  various 
pressures. 

Ps'ogipess  aim  Philadelphia's 
IRapadUTTVaimsiitt  Plans 

On  July  1  Philadelphia  City  Councils  enacted  the 
necessary  municipal  legislation  to  authorize  the  placing 
under  contract  and  the  commencement  of  construction  of 
the  first  section  of  the  Broad  St.  subway  and  of  a  stretch 
of  about  5  mi.  of  the  Frankford  elevated  railway.  The 
appropriation  for  the  subway  work  is  $3,000,000  and  the 
appropriation  for  the  elevated  work  is  also  $3,000,000. 

The  plans  have  yet  to  be  passed  upon  by  the  Public 
Service  Commission  of  the  State  of  Pennsylvania,  but  in 
anticipation  of  its  approval  of  them  bids  are  now  being 
invited  to  be  opened  Aug.  16  next,  and  prescribing  that 
construction  work  shall  be  commenced  Sept.  13  next. 

The  section  of  subway  upon  which  the  first  work  is  to 
be  done  comprises  the  City  Hall  station  section,  which 
will  be  located  diagonally  under  the  west  and  south  sides 
of  City  Hall  and  under  the  two  lines  of  the  present  Market 
St.  subway.  The  work  will  include  underpinning  City 
Hall  and  the  Market  St.  subway  structure. 

The  first  contract  on  the  Frankford  elevated  line  which 
is  expected  to  be  awarded  Aug.  16  will  consist  of  the  col- 
umn foundations  in  Front  St.  from  Callowhill  St.  to 
Kensington  Ave.,  in  Kensington  Ave.  to  Frankford  Ave., 
and  in  Frankford  Ave.  to  Unity  St.,  a  distance  of  about 
26,000  ft.  Bids  for  the  steel  superstructure  of  the  same 
stretch  will  be  invited  one  month  later.  The  reason  for 
commencing  the  elevated  work  at  Callowhill  St.  is  that 
no  operating  agreement  has  yet  been  made,  and  therefore 
it  is  not  yet  known  whether  the  line  south  of  Callowhill 
St.  will  have  to  be  connected  to  the  Market  St.  system  at 
Front  and  Arch  St.  for  operation  by  the  Philadelphia 
Rapid  Transit  Co.,  or  whether  it  will  have  to  be  connected 
■  to  a  Chestnut  St.  subway  for  operation  by  some  other 
company. 

'0. 

C©ffimp>l©tn©im  ©IF  a  IL®ia§|  Ttanasael 

The  Mont  d'Or  tunnel  through  the  Jura  Mountains 
was  opened  to  traffic  on  May  15,  completing  the 
new  direct  line  for  the  Paris,  Lyons  &  Mediterranean 
Ry.  to  the  Simplon  Tunnel  route  to  Italy  direct.  The 
tunnel  is  3%  mi.  in  length  and  has  a  descending 
grade  toward  the  Swiss  end.  It  is  laid  with  96-lb.  T- 
rails  on  creosoted  oak  ties.  The  trains  will  be  handled 
by  steam  locomotives;  but  as  the  ventilation  is  said  to 
be  very  effective,  this  is  not  objectionable.  The  tunnel 
was  driven  by  Meyer  compressed-air  drills,  four  drills 
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being  mounted  on  a  heavy  cross-bar  wedged  against  the 
sides  of  the  heading.  This  outfit  was  carried  on  a  small 
four-wheel  truck.  The  compressors  were  operated  elec- 
trically by  current  from  a  Swiss  hydro-electric  plant. 
Compressed-air  locomotives  handled  the  construction 
cars. 

The  Swiss  and  French  headings  were  started  Nov. 
14,  1910,  and  July  21,  1911,  respectively.  The  work 
was  in  hard  limestone,  and  in  December,  1912,  water  was 
encountered,  which  increased  from  660  to  1000  gal.  per 
sec,  drying  up  surface  springs  and  a  small  river.  A 
concrete  bulkhead  20  ft.  thick  was  built,  the  water  being 
carried  through  pipes  during  its  construction.  The 
gate  valves  in  these  pipes  were  closed  in  January,  1913. 
The  surface  springs  then  flowed  again.  The  damage  done 
by  the  rush  of  water  was  repaired  and  a  central  drain 
built  with  a  capacity  of  220  gal.  per  sec.  The  pipes 
were  then  opened  to  drain  off  the  water  behind  the  bulk- 
head, and  this  was  removed  in  February,  1913. 

Other  springs  were  encountered  in  April,  1913,  when 
water  burst  in  again  and  reached  a  flow  of  2200  gal. 
per  sec.  The  heading  was  again  closed  by  a  bulkhead 
and  a  side  drift  run  parallel  with  it  (and  65  ft.  dis- 
tant) to  drain  off  the  water.  This  drift  encountered 
a  great  cave,  which  was  utilized  as  a  drainage  well, 
into  which  the  water  was  diverted.  The  heading  was 
then  reopened  and  the  tunnel  work  proceeded.  Wet 
spots  in  the  stone  lining  of  the  roof  were  finally  closed 
by  forcing  in  grout  under  pressure. 

The  new  line  between  Frasne  and  Vallorbe  is  15  mi. 
long  and  is  double  track,  with  maximum  grades  of  1.5 
per  cent,  and  a  summit .  elevation  of  2938  ft.  It  is 
thus  much  more  favorable  for  fast  and  heavy  traffic  than 
the  old  circuitous  single-track  line  by  way  of  Pontarlier, 
which  is  26  mi.  long,  with  grades  of  2.5  per  cent,  and  a 
summit  elevation  of  3319  ft.,  and  on  which  traffic  in 
winter  is  subject  to  interruption  by  heavy  snow. 

H 

Pirogfipess  ©la  &1rh<a  Magmas  ValEe^ 

On  June  24  the  Miami  conservancy  court  convened  at 
Dayton,  Ohio,  to  consider  a  petition  to  organize  a  flood- 
protection  district  to  be  known  as  the  Miami  Conservancy 
District.  The  judges  of  Hamilton,  Butler,  Warren, 
Preble  and  Montgomery  Counties  voted  to  establish  the 
district,  and  those  of  Miami,  Greene,  Shelby  and  Clark 
Counties  dissented  from  the  majority.  The  directors 
appointed  by  the  conservancy  court  are  Elward  A.  Deeds, 
of  Dayton,  Henry  M.  Allen,  of  Troy,  and  Gordon  S. 
Eentschler,  of  Hamilton. 

The  court  voted  to  exclude  Logan  County,  owing  to  the 
fact  that  the  detailed  surveys  and  studies  of  various  reser- 
voir sites  made  by  the  Morgan  Engineering  Co.  for  the 
Flood-Prevention  Committee  have  developed  that  the 
reservoir  originally  contemplated  in  Logan  County  is 
less  efficient  than  at  first  supposed  and  that  this  reservoir 
can  be  compensated  for  at  other  sites  at  a  substantial  sav- 
ing in  cost.  The  accompanying  map  shows  the  district  as 
planned. 

The  engineering  work  already  completed  under  the 
supervision  of  Arthur  E.  Morgan,  of  the  Morgan  Engi- 
neering Co.,  includes  a  topographical  survey  of  240  sq.mi., 
property  surveys  of  every  piece  of  property  in  the  pro- 
posed reservoirs,  local,  city  and  town  surveys,  relocation 


surveys  for  all  steam  and  electric  railways  affected  by  the 
proposed  reservoirs,  the  making  of  some  12,000  ft.  of  test 
borings  on  dam  sites  and  many  geological  and  hydrologi- 
cal  studies  and  investigations.  The  preparation  of  con- 
struction plans  is  now  in  progress,  about  20  engineers, 
draftsmen  and  computers  being  employed  on  this  work! 
Sufficient  progress  has  been  made  to  determine  the  gen- 


The  Miami  Conservancy  District 

eral  character  of  the  flood  protection  and  prevention 
works,  but  there  remain  many  details  to  be  completed 
before  actual  construction  work  can  proceed. 

Bonds  cannot  be  sold  nor  construction  work  started 
until  the  appraisal  roll  has  been  approved  by  the  court. 
The  total  amount  of  money  collected  for  the  preliminary 
work  to  June  10  was  nearly  $478,000  and  the  total  ex- 
penditures $301,000,  leaving  $176,000  to  carry  on  this 
part  of  the  work,  which  has  included  many  local  improve- 
ments. 

Mr.  Morgan  has  been  made  chief  engineer  of  the  work 
and  will  hereafter  devote  his  entire  time  to  it,  instead  of 
half  time,  as  heretofore. 

C©im©E3©t®  R©®if  Slmlb 

One  panel  of  the  roof  of  a  wing  to  the  Gratiot  School 
building  in  St.  Louis,  Mo.,  collapsed  during  a  severe  wind 
and  rain  storm  on  June  11,  fortunately  at  a  time  when  the 
building  was  unoccupied.  The  details  of  the  collapse 
assume  a  certain  importance  because  it  has  been  errone- 
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ously  reported  as  the  failure  of  a  long-established  con- 
crete building. 

The  wing  in  question  was  built  in  1898.  It  comprises 
two  stories  and  basement,  with  reinforced-concrete  floor 
and  roof  slabs.  There  are  brick  bearing  walls  24  ft.  c. 
to  c.  which  are  spanned  by  I-beam  joist  16  ft.  c.  to  c.  Into 
these  I-beams  frame  3xl5-in.  concrete  beams  spaced  18  in. 
e.  to  c.  and  each  reinforced  only  with  one  1-in.  square 
deformed  bar  which  extends  simply  into  the  concrete  fire- 
proofing  around  the  I-beams  and  about  2  in.  beyond  the 
inside  face  of  the  end  brick  wall.  The  roof  is  a  2-in.  un- 
reinforced-concrete  slab  resting,  without  connection  of 
any  sort,  on  the  concrete  beams,  and  carrying  a  cinder 
concrete  fill  varying  from  9  in.  in  thickness  at  the  high 
point  of  the  roof  to  zero  at  the  drains. 

One  end  panel,  16x24  ft.  in  plan,  of  this  roof  collapsed 
onto  the  second  floor.  The  slab  there  was  seriously  dam- 
aged, but  held  under  the  impact  of  the  28-ton  mass.  The 
other  panels  of  the  floor  and  roof  are  intact,  but  damaged. 

An  examination  of  the  roof  after  the  failure  showed 
that  at  the  opposite  end  panel  nearly  all  the  concrete 
ribs  had  shear  cracks  at  their  supports,  and  in  most  cases 
were  separated  from  the  slab.  Most  of  the  ribs  were 
badly  deflected  and  had  many  diagonal  tension  cracks. 
The  brick  wall  at  the  standing  end  panel  was  about  % 
in.  out  of  plumb.  It  is  assumed  that  the  expansion  of 
the  cinder  concrete  fill  pushed  out  the  end  walls  and  thus 
weakened  the  roof  slab  so  that  it  was  easily  thrown  down 
by  the  storm.  At  the  same  time  it  should  be  recognized 
that  the  whole  construction  is  inherently  weak  and  merited 
its  long-delayed  failure. 

H 

Growth  of  American  Merchant  Marine — The  tonnage  in- 
crease of  the  American  Merchant  Marine  up  to  May  1,  1915, 
amounted  to  1019  vessels  of  680,155  gross  tons,  according  to  a 
recent  report  of  the  Bureau  of  Navigation.  This  is  a  greater 
increase  than  has  been  recorded  for  any  previous  year.  In 
1907  there  were  added  to  the  American  registry  596,708  gross 
tons;  previous  to  that  the  record  had  been  held  by  the  year 
1855,  when  an  increase  of  586,102  gross  tons  was  recorded. 

The  Hudson  Bay  Railway,  from  Le  Pas  (on  the  Canadian 
Northern  Ry.)  to  Port  Nelson,  420  mi.,  has  the  construction 
work  well  advanced.  Work  was  started  last  spring  with  the 
grading  at  290  mi.  from  Le  Pas  and  tracklaying  at  214  mi. 
The  cantilever  bridge  over  the  Nelson  River  will  be  com- 
menced and  further  work  will  be  done  on  the  terminals  and 
harbor  at  Port  Nelson.  W.  A.  Bowder  is  Chief  Engineer.  The 
work  is  under  the  direction  of  the  Department  of  Railways 
and  Cr  aals. 

The  Pan-American  Scientific  Congress  is  to  be  held  in 
Washington,  Dec.  27,  1915,  to  Jan.  8,  1916.  The  arrangements 
are  in  the  hands  of  the  Department  of  State.  Hon.  John 
Barrett,  director-general  of  the  Pan-American  Union,  is  to  act 
as  secretary-general  of  the  congress.  The  sessions  will  be 
held  in  the  building  of  the  Pan-American  Union,  which  also 
will  be  the  headquarters  of  the  congress.  Among  the  sub- 
jects which  will  be  dealt  with  by  the  congress  are  meteoro- 
logy and  seismology,  conservation,  irrigation,  engineering, 
mining  and  metallurgy,  applied  chemistry  and  transportation. 

Freight  Terminal  Improvements  at  Chicago,  proposed  by 
the  Atchison,  Topeka  &  Santa  Fe  Ry.,  include  a  produce  ter- 
minal at  Wentworth  Ave.  and  16th  St.  Nothing  definite  has 
been  decided,  but  the  railway  company  has  requested  the 
city  authorities  to  close  some  streets  in  a  district  where  all 
the  property  is  owned  or  controlled  by  the  company,  with 
the  idea  that  if  this  is  done  the  district  can  be  utilized  for 
terminal  purposes.  This  would  be  for  the  railway  company's 
own  use.  A  project  for  a  union  terminal,  warehouse  and  mar- 
ket for  fruit  and  produce  was  noted  in  "Engineering  News" 
of  April  29. 

Continuing  Alaskan  Railway  Surveys — Thomas  Riggs,  Jr., 
member  of  the  Alaskan  Engineering  Commission,  left  Seattle 
with  his  party  May  6  and  arrived  at  White  Horse,  Yukon 
Territory,  May  11.  As  river  navigation  from  White  Horse  is 
not  open  until  June,  he  had  the  party  transported  overland, 
a  distance  of  135  mi.,  sending  out  the  first  wagon  the  day 


after  he  arrived.  He  reached  Nenana  on  May  25,  just  19  days 
after  leaving  Seattle,  which  was  record  time  for  that 
period  of  the  year.  There  a  camp  had  already  been  erected. 
On  May  26  one  of  the  party  started  up  the  Nenana  River,  and 
two  days  later  the  full  party  was  in  the  field  surveying. 

The  National  Forest  Reservation  Commission  has  approved 
the  purchase  of  lands  in  the  White  Mountains  and  the  South- 
ern Appalachians  amounting  to  a  total  of  1,275,000  acres,  the 
latest  purchase  of  about  98,000  acres  having  been  authorized 
on  June  23.  The  prices  paid  for  these  latest  purchases  were 
$1.90  per  acre  for  a  block  of  36,000  acres  in  North  Carolina  and 
$7.21  per  acre  for  about  23,000  acres  in  New  Hampshire.  There 
were  also  acquired  more  than  13,000  acres  at  $2.70  per  acre  in 
the  Natural  Bridge  area  in  Virginia.  Practically  all  the  land 
is  mountainous  and  useful  only  for  forest  growth.  Most  of  it 
has  been  cut  over,  but  several  large  tracts  have  considerable 
timber  on  them. 

Another  Large  Blast — A  blast  at  the  quarries  of  the  River- 
side Portland  Cement  Co.  in  California  was  described  in 
"Engineering  News,"  May  27,  as  the  largest  blast  on  record. 
The  quantity  of  explosive  used  was  58  tons,  nearly  all  5% 
Hercules  R.  R.  P.;  and  it  was  estimated  that  between  350,000 
and  400,000  tons  of  rock  was  loosened.  The  "Engineering  and 
Mining  Journal"  of  May  29  describes  a  blast  at  the  British 
Columbia  Copper  Co.'s  Mother  Lode  mine,  Greenwood,  B.  C, 
in  1913,  in  which  25  tons  of  40%  dynamite  was  used,  and  it 
was  estimated  that  fully  400,000  tons  of  rock  and  ore  were 
broken  up.  This,  like  the  one  at  Riverside,  was  a  strictly  un- 
derground blast.  There  were  4830  holes  loaded  from  interior 
shafts  or  tunnels. 

The  Panama  Canal  in  its  first  eleven  months  of  operation 
earned  from  tolls  a  little  more  than  enough  to  pay  the  cost 
of  its  operation  and  maintenance.  For  the  ten  months  ending 
Apr.  30,  the  tolls  earned  amounted  to  $3,338,000  and  the  ex- 
penses of  operation  and  maintenance  were  $3,377,000,  leaving 
a  deficit  of  about  $40,000.  In  May,  however,  the  tolls  earned 
amounted  to  $547,000,  giving  a  sufficient  margin  above  the  ex- 
penses to  wipe  out  the  deficit  and  show  a  slight  profit  for  the 
canal.  It  should  be  noted  that  in  the  cost  of  operation  and 
maintenance  is  included  the  sum  of  $1,369,000  expended  on 
dredging  in  the  Gaillard  cut.  If  this  expense  were  charged  to 
construction,  the  total  cost  of  operating  and  maintaining  the 
canal  would  be  a  little  over  $2,000,000  for  its  first  year. 

Hollow-Tile  Walls  are  the  subject  of  a  specification  re- 
cently adopted  by  the  Hollow  Building  Tile  Manufacturers* 
Association  of  America  as  a  suggestion  for  municipal  building 
codes.  An  absorption  of  10  per  cent,  maximum  and  a  mini- 
mum crushing  strength  of  3000  lb.  per  sq.in.  net  area  are 
called  for.  The  permissible  loading  is  fixed  at  200  lb.  per 
sq.in.  bearing  members  (continuous  shell  and  web  area.)  The 
specification  allows  tile  to  be  used  in  place  of  brick  in 
all  walls,  including  foundation  walls,  in  the  same  gross  thick- 
ness. For  buildings  outside  the  fire  limits  a  minimum  wall 
thickness  of  6  in.  (for  one-story  buildings)  is  specified. 
Copies  of  the  specification  may  be  secured  from  Charles  T. 
Harris,  secretary  of  the  association,  Engineers'  Building, 
Cleveland,  Ohio. 

Reasons  for  Station  Contracts  in  building  the  government 
railways  in  Alaska  are  given  by  William  C.  Edes,  chairman 
of  the  Alaskan  Engineering  Commission,  in  a  newspaper  dis- 
patch to  the  Boston  "Transcript"  from  Seward,  June  28.  Mr. 
Edes  is  quoted  as  follows: 

We  have  been  criticized  for  employing  what  is  referred  to 
as  foreign  labor  and  for  cutting  the  so-called  Alaska  wage 
scale.  The  men  gathered  here  to  secure  station  work  are 
above  the  average.  Many  come  here  from  the  railroads  just 
completed  in  Canada,  and  we  are  fortunate  to  get  such  ex- 
perienced help.  The  commission  is  handicapped  by  the  Federal 
8-hr.  day  law,  because  the  season  is  only  seven  or  eight 
months  long  and  the  men  would  prefer  working  longer  hours 
for  more  pay.  The  wages  paid  are  37%c.  an  hour,  which, 
after  deducting  $1  a  day  for  board,  leaves  $2.  With  24  hr.  of 
daylight  the  men  could  work  10  hr.  with  ease.  With  this  in 
mind,  the  commission  is  letting  out  contracts  to  groups  of 
men  and  contractors  so  that  they  may  work  as  long  as  they 
wish. 

A  Shortage  of  Potash  Salts  in  the  United  States  in  1914 
was  caused  by  the  curtailment  of  imports  consequent  to  the 
European  War.  "Voluminous  discussions  as  to  the  remedy  for 
this  condition  have  appeared,  especially  with  regard  to  the 
fertilizer  industry.  A  bulletin  by  W.  C.  Phelan,  just  pub- 
lished by  the  United  States  Geological  Survey,  discusses  the 
situation  and  describes  the  work  done  in  this  country  last 
year  toward  finding  a  domestic  supply  of  potash  salts.  Potash 
salts  imported  for  consumption  in  the  United  States  in  1913 
amounted  to  612,514,916  lb.,  valued  at  $10,805,720.  In  1913 
nearly  1,000,000  lb.  of  potash  fertilizer  was  used.  On  account 
of  the  field  cost,  investigations  by  the  Survey  have  been 
limited  to  the  drilling  of  a  single  deep  well  in  the  Black 
Rock  Desert  in  Nevada,  to  general  reconnaissance,  and  to 
tracing  and  checking  reported  discoveries  or  possibilities. 
The  drilling  uncovered  no  bed  of  potash  or  other  salts. 
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Work  on  the  Second  Simplon  Tunnel  Continues  in  spite  of 
the  entrance  of  Italy  into  the  war.  The  south  end  of  the  tun- 
nel is  on  Italian  territory,  the  north  on  Swiss  territory;  but 
at  present  work  on  the  north  end  is  discontinued,  while 
progress  at  the  south  end  was  not  interrupted  when  Italy 
declared  war,  except  that  the  number  of  workmen  was  re- 
duced by  the  call  to  colors,  which  required  the  recruiting  of  a 
new  force.  The  May  advance  of  each  of  the  various  elements 
of  the  work  (crown  heading,  full  section  excavation,  sidewall 
construction,  arch  construction)  in  the  south  end  was  about 
ST5  ft.;  heading  work  was  prosecuted  from  a  number  of  up- 
raises. The  total  length  of  completed  tunnel  at  the  end  of 
May  was  15,232  ft.  in  the  south  end  and  15,987  ft.  in  the  north 
end,  or  a  total  of  31,219  ft.,  representing  48  per  cent,  of  the 

final    length    of    the    second    Simplon    tunnel    (65,026  ft.).  

"Schweizerische  Bauzeitung,"  June  12. 

A  Pavement  Guarantee  was  sustained  in  a  suit  brought 
by  the  City  of  St.  Paul  against  the  Barber  Asphalt  Paving  Co. 
to  recover  about  $70,000.  The  company  took  12  paving  con- 
tracts in  St.  Paul  some  years  ago,  agreeing  to  make  all  nec- 
essary repairs  on  the  pavement  for  a  period  of  ten  years.  In 
October,  1912,  the  company  refused  to  make  repairs,  claiming 
the  damage  to  the  pavement  was  due  to  leakage  from  gas 
mains,  injury  by  street-railway  tracks,  excessive  sprinkling 
of  the  streets,  dirt  in  the  gutters,  insufficient  crowning  on 
some  streets  and  the  nature  of  the  subsoil.  The  city  there- 
fore made  the  repairs  and  brought  suit  against  the  company 
for  the  amount  expended.  The  U.  S.  District  Court  gave  judg- 
ment in  favor  of  the  city,  and  that  judgment  has  now  been 
affirmed  by  the  Circuit  Court  of  Appeals,  which  holds  that 
the  company  was  bound  to  have  had  knowledge  of  the  condi- 
tions likely  to  cause  injury  to  the  pavements  when  it  entered 
into  the  contract. 

Lock  No.  4  at  the  Soo  Canal  has  the  excavation  completed 
by  the  MacArthur  Brothers  Co.,  of  Chicago,  and  work  will 
soon  be  commenced  by  the  contractors  for  the  masonry,  the 
Oscar  Daniels  Co.,  of  Chicago.  The  lock  is  parallel  with  and 
a  duplicate  of  Lock  No.  3,  which  was  described  fully  in  "Engi- 
neering News,"  Mar.  5  and  Apr.  23,  1914.  It  will  be  1350x80  ft., 
with  from  24  Y2  to  25  ft.  of  water  on  the  sills.  The  filling 
culverts  will  extend  under  the  floor  for  the  full  length  of  the 
lock  and  the  emptying  culverts  will  extend  from  its  lower 
end  to  discharge  beyond  the  lower  gates.  These  culverts  will 
have  butterfly  valves  operated  by  hydraulic  cylinders.  The 
steel  lock  gates  will  be  operated  by  electric  winding  engines. 
All  the  work  of  construction  and  operation  is  under  the  di- 
rection of  Louis  C.  Sabin,  General  Superintendent  of  the  St. 
Mary's  Falls  Canal.  Lieut.-Col.  Mason  M.  Patrick,  Corps  of 
Engineers,  U.  S.  A.,  is  in  charge  of  the  district  which  includes 
the  Soo  canals  and  locks. 

A  Patent  Decision  on  electric  car-lighting  systems,  recently 
delivered  by  the  United  States  Circuit  Court  of  Appeals  for 
the  Second  District,  in  the  case  of  the  Safety  Car  Heating  & 
Lighting  Co.  versus  the  United  States  Light  &  Heating  Co., 
sustains  the  decision  of  the  lower  court  upholding  the  first 
eight  claims  of  patent  No.  747,686  to  J.  L.  Creveling,  dated 
Dec.  22,  1903,  and  owned  by  the  Safety  company.  The  patent 
covers  an  electrical  regulating  system  by  which  the  current 
delivered  by  the  generator,  which  is  driven  from  the  car  axle 
at  rates  varying  with  the  speed  of  the  train,  is  maintained  at 
substantially  constant  voltage.  The  court's  decision  reviews 
the  methods  of  regulation  adopted  by  various  other  inventors 
and  awards  priority  to  Creveling.  A  decision  in  favor  of  the 
Safety  company  was  also  entered  on  June  1  by  Judge  Hazel 
in  the  United  States  District  Court  of  Western  New  York  in 
a  suit  against  the  Goulds  Coupler  Co.  for  infringement  of 
patent  No.  1,070,080,  to  H.  G.  Thompson,  dated  Aug.  12,  1913. 
The  judge  held  that  claims  4,  9,  10,  11,  12  and  13  of  the  Thomp- 
son patent  were  infringed  by  the  Simplex  system,  made  by 
the  Goulds  Coupler  Co. 

An  Automatic  Train-Stop  and  Cab  Signal  system  was  given 
a  practical  trial  on  the  Cincinnati  Southern  Ry.  a  few  weeks 
ago.  The  track  installation  has  been  made  on  18  miles  of  the 
southbound  track  between  Erlanger  and  Crittenden,  Ky.,  this 
being  a  double-track  line  equipped  with  automatic  three-po- 
sition block  signals.  At  each  block  a  track  contact  and  a  6- 
ft.  bar  outside  of  and  a  little  above  the  track  rail  are  located 
600  ft.  in  advance  of  the  fixed  signal.  The  tender  carries 
shoes  which  engage  the  contact  device,  and  circuit-break- 
ers which  are  engaged  by  the  bar.  The  engine  is  equipped 
with  a  three-light  signal  and  a  speed  recorder  driven  from 
one  of  the  truck  axles.  When  the  block  signal  is  at  "pro- 
ceed," the  cab  device  shows  a  white  light  while  the  train  is 
running  through  the  block.  If  the  signal  is  at  the  "proceed 
under  control"  position,  a  green  light  is  shown,  while  a  "stop" 
signal  causes  a  red  light  to  be  shown  in  the  cab.  If  a 
train  passes  a  "stop"  signal,  the  circuit  closes  an  air  valve 


and  the  brakes  are  applied.  When  it  has  come  to  a  full 
stop,  the  needle  of  the  speed  recorder  closes  a  circuit,  and  the 
train  can  proceed  no  faster  than  10  m.p.h.  to  the  next  signal. 
The  circuit  breaker  is  to  insure  that  no  cab  signal  is  carried 
through  from  one  block  to  the  next,  but  is  actuated  definitely 
at  each  block.  A  special  feature  of  the  system  is  its  speed- 
control  arrangement.  If  the  train  exceeds  25  m.p.h.  while  in 
a  block  governed  by  a  caution  signal,  the  brakes  will  be  ap- 
plied, but  will  be  released  automatically  when  the  speed  has 
been  reduced  within  this  limit.  By  the  same  means  the  max- 
imum speed  of  the  train  can  be  kept  within  any  desired  limit. 
This  control  is  secured  by  contacts  made  with  the  indi- 
cating needle  of  the  speed  recorder.  The  system  is  controlled 
by  the  Julian-Beggs  Signal  Co.,  of  Terre  Haute,  Ind. 
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Mr.  B.  H.  Klyce,  Assoc.  M.  Am.  Soc.  C.  E.,  was  recently 
appointed  City  Engineer  of  Miami,  Fla. 

Mr.  William  B.  Winslow,  a  lawyer  of  New  York  City,  has 
been  appointed  Receiver  for  the  Florida  Railway  Co. 

Mr.  A.  K.  Nicolaysen,  Assistant  City  Engineer  in  Charge  of 
Bridge  Construction  of  San  Antonio,  Tex.,  has  resigned  from 
the  city's  service. 

Mr.  W.  H.  Keller  has  been  appointed  Master  Mechanic  of 
the  Baltimore  &  Ohio  Southwestern  R.R.,  with  headquarters 
at  Cincinnati,  Ohio. 

Mr.  Arthur  S.  Piers  has  been  appointed  Manager  of  the 
Real  Estate  Department  of  the  Canadian  Pacific  Ry.,  with 
headquarters  at  Montreal. 

Mr.  E.  M.  Turner,  for  the  past  12  years  Assistant  City  En- 
gineer of  Shreveport,  La.,  has  been  elected  City  Engineer,  to 
succeed  Mr.  George  R.  Wilson,  resigned. 

Mr.  Frank  E.  Davidson,  M.  Am.  Soc.  C.  E.,  of  Patterson  & 
Davidson,  Engineers  and  Architects,  Chicago,  111.,  has  been 
elected  President  of  the  Illinois  Society  of  Architects. 

Lieut.-Col.  Jay  J.  Morrow,  Corps  of  Engineers,  U.  S.  A.,  has 
been  relieved  from  duty  at  Portland,  Ore.,  to  take  effect 
Aug.  1,  1915.  He  is  to  go  to  the  Panama  Canal  Zone  for  duty 
under  the  Governor. 

Mr.  H.  M.  Montgomery,  Chairman  of  the  Chicago  Section  of 
the  American  Society  of  Mechanical  Engineers,  has  been 
elected  Vice-President  and  Director  of  the  Powdered  Coal  En- 
gineering &  Equipment  Co.,  of  Chicago. 

Mr.  R.  L.  Squier,  Deputy  County  Engineer  of  Champaign 
County,  Ohio,  recently  passed  the  bar  examination  at  Co- 
lumbus, Ohio,  and  will  be  admitted  to  practice.  Mr.  Squier  is 
a  graduate  civil  engineer  and  will  continue  his  practice  as 
such. 

Mr.  Guy  Nevil,  who  has  been  connected  with  the  City  En- 
gineering Department  of  San  Antonio,  Tex.,  has  resigned  and 
expects  to  sail  for  Spain  in  the  near  future,  where  he  will 
be  connected  with  one  of  the  Pearson  Engineering  Co.'s  pro- 
jects. 

Messrs.  H.  C.  Trexler,  Malcolm  Gross,  City  Solicitor;  David 
Williams,  Editor  of  the  "Labor  Herald;"  E.  J.  Lumley,  Presi- 
dent of  the  Chamber  of  Commerce;  F.  W.  Weil  and  S.  A.  Wei- 
shampel  have  been  appointed  members  of  the  City  Planning 
Commission  of  Allentown,  Penn. 

Mr.  Hurlbut  S.  Jacoby,  formerly  Chief  Engineer  of  the 
Standard  Steel  Construction  Co.,  of  Welland,  Ont.,  now  In- 
structor in  Civil  Engineering  at  Pennsylvania  State  College, 
will  spend  the  summer  as  Associate  Engineer  with  the  Samuel 
Austin  &  Son  Co.,  of  Cleveland,  Ohio. 

Mr.  E.  F.  Booth,  Assistant  City  Engineer  of  Youngstown, 
Ohio,  has  resigned  and  will  enter  into  partnership  with  R.  C. 
Shook,  local  contractor,  who  has  been  awarded  the  contract  to 
grade  and  build  the  bridge  foundations  for  the  Fredericks- 
burg road  at  the  Milton  Reservoir  site. 

Mr.  H.  E.  Bilger,  M.  Am.  Soc.  C.  E.,  Road  Engineer,  Illi- 
nois State  Highway  Department,  Springfield,  111.,  was  granted 
the  degree  of  Master  of  Science,  pro  merito,  by  Bucknell  Uni- 
versity, on  June  16.  Mr.  Bilger  is  a  graduate  of  both  Bucknell 
University  and  the  University  of  Missouri. 

Mr.  Thomas  J.  McMaster,  who  for  the  last  30  years  has 
acted  in  the  capacity  of  Sales  Engineer  for  a  number  of 
concerns  in  the  West,  has  been  made  District  Manager  of  the 
Diamond  Power  Specialty  Co.,  of  Detroit,  Mich.  His  head- 
quarters will  be  at  809  Ashland  Block,  Chicago,  111. 

Mr.  Frank  R.  Farnham,  previously  with  the  Make-It-Pay 
Department  of  the  Hill  Publishing  Co.  and  later  in  charge  of 
the  Copy  Service  Department  of  the  McGraw  Publishing  Co., 


July  8,  1915 


ENGINEERING  NEWS 


9.-, 


has  joined  the  Staff  of  Walter  B.  Snow,  Publicity  Engineer 
and  Advertising  Agent,  136  Federal  St.,  Boston,  Mass. 

Mr.  M.  L.  Scannell,  Manager  of  Water-Works  of  Tiffin, 
Ohio,  has  resigned,  after  37  years  of  service  as  an  officer  and 
director  of  the  company.  He  will  be  succeeded  by  Mr.  C.  H. 
Witter,  who  has  been  for  some  time  employed  as  Superin- 
tendent of  Construction  and  Operation  by  the  company. 

Mr.  L.  K.  Jorgensen,  M.  Am.  Soc.  C.  E.,  who  for  many  years 
has  been  associated  with  the  engineering  firm  of  F.  G.  Baum 
&  Co.,  San  Francisco,  Calif.,  has  severed  his  connections  with 
that  company  and  will  engage  in  a  general  electric  and  hy- 
draulic engineering  practice  at  1404  Chronicle  Bldg.,  San 
Francisco.  Mr.  L.  Jorgensen  is  the  inventor  and  patentee  of 
the  constant-angle  multiple-radius  dam.  He  will  make  a 
specialty  of  the  design  of  arch  dams. 

Prof.  Charles  M.  Spofford,  M.  Am.  Soc.  C.  E.,  of  the  firm  of 
Fay,  Spofford  &  Thorndike,  Consulting  Engineers,  Boston, 
Mass.,  and  Head  of  the  Department  of  Civil  and  Sanitary  En- 
gineering of  the  Massachusetts  Institute  of  Technology,  has 
been  appointed  by  Governor  Walsh,  of  Massachusetts,  one  of 
the  commissioners  to  investigate  the  subject  of  terminal  fa- 
cilities and  the  improvement  of  facilities  for  the  transporta- 
tion of  freight  in  the  Metropolitan  District. 

The  following  changes  have  been  announced  by  the 
Wabash  R.R. ;  Mr.  S.  E.  Cotter,  General  Superintendent,  at  St. 
Louis,  has  been  appointed  General  Manager,  and  will  con- 
tinue to  have  headquarters  at  St.  Louis;  Mr.  J.  W.  Jones,  Su- 
perintendent of  Terminals,  at  St.  Louis,  has  been  appointed 
Superintendent  of  the  Western  division  and  will  have  head- 
quarters at  Moberly,  and  Mr.  C.  E.  Ocheltree,  Assistant  Su- 
perintendent, at  Forrest,  111.,  will  succeed  Mr.  Jones. 

Lieut.-Col.  C.  W.  P.  Ramsay,  Assoc.  M.  Can.  Soc.  C.  E., 
formerly  Engineer  of  Construction  of  the  Eastern  lines  of  the 
Canadian  Pacific  Ry.,  is  now  in  command  of  the  Canadian 
Overseas  Railway  Construction  Corps  of  the  Allies'  armies  in 
France.  He  entered  the  service  of  the  Canadian  Pacific  in 
1898.  In  1912  he  was  appointed  Engineer  of  Construction  for 
Eastern  lines,  and  has  been  closely  identified  with  the  con- 
struction of  all  the  company's  new  lines  since  that  time,  not- 
ably the  building  of  the  lake  shore  line  from  Montreal  to  To- 
ronto. 

Mr.  J.  F.  Trumbull,  Chief  Clerk  to  the  Chief  Engineer  of  the 
New  York,  New  Haven  &  Hartford  R.R.,  has  been  appointed 
Chief  Engineer  of  the  Public  Utilities  Commission  of  Con- 
necticut at  a  salary  of  $3000  a  year.  Mr.  Trumbull  is  a  gradu- 
ate of  Sheffield  Scientific  School,  Yale  University,  and  since 
graduation  has  been  engaged  in  steam  and  electric  railway 
engineering  work,  having  been  employed  by  the  New  York, 
New  Haven  &  Hartford  R.R.,  the  International  R.R.  of  Mexico 
and  the  Connecticut  Co.  Mr.  Trumbull  passed  the  civil-service 
examination  for  the  position  of  Chief  Engineer  with  a  rat- 
ing of  97.5  per  cent. 

Mr.  Edward  F.  Vincent,  M.  Am.  Soc.  C.  E.,  Assistant  Chief 
Engineer  of  the  Colorado  &  Southern  Ry.,  has  been  appointed 
Chief  Engineer,  with  headquarters  at  Denver.  Mr.  Vincent 
was  born  at  Maquoketa,  Iowa,  in  1863.  He  is  a  graduate  of 
the  State  University  of  Iowa.  In  1886  he  entered  the  service 
of  the  Union  Pacific  Ry.  as  draftsman  and  field  assistant.  The 
following  year  he  was  engineer  on  construction  of  the  State 
Capitol  Building  at  Denver,  returning  the  next  year  to  the 
Union  Pacific.  Later  he  was  connected  with  the  U.  S.  Geo- 
graphical Survey,  in  charge  of  a  party  on  reservoir  sites  near 
I.eadville,  Colo.,  and  was  for  a  time  Principal  Assistant  Engi- 
neer of  the  Board  of  Public  Works  of  Denver.  He  entered 
the  service  of  the  Colorado  &  Southern  R.R.  in  1906. 

The  Pennsylvania  Company  announces  the  following 
changes  made  in  its  operating  department:  Mr.  S.  B.  Robert- 
son, Superintendent  of  the  Erie  &  Ashtabula  division,  at  New- 
castle, Penn.,  has  been  transferred  to  Cleveland  as  Superin- 
tendent of  the  Cleveland  and  Pittsburgh  division,  succeeding 
Mr.  I.  W.  Geer,  who  has  been  promoted  to  General  Superin- 
tendent of  the  Central  System,  with  headquarters  at  Toledo. 
Mr.  W.  M.  Wardop,  Superintendent  of  the  Fort  Wayne  divi- 
sion, will  succeed  Mr.  Robertson,  and  Mr.  Otto  Schroll,  Su- 
perintendent of  the  Toledo  division,  will  succeed  Mr.  Wardop. 
Mr.  Paul  Jones,  Superintendent  of  the  Zanesville  division,  will 
succeed  Mr.  Schroll,  and  F.  J.  Stimson  is  promoted  to  Super- 
intendent of  the  Zanesville  division,  succeeding  Mr.  Jones. 

Mr.  E.  F.  Saxton  has  been  appointed  Assistant  Director 
of  the  Department  of  Wharves,  Docks  and  Ferries  of  Phila- 
delphia, Penn.  For  the  last  three  years  Mr.  Saxton  has  been 
Acting  Supervising  Engineer  of  the  Permit  Bureau  of  the 
Philadelphia  Bureau  of  Highways,  and  since  the  death  of  M. 
M.  Coppuck  has  been  Secretary  of  the  Board  of  Highway  Su- 
pervisors. He  is  a  graduate  of  Lehigh  University  and  of  the 
New  York  University  Law  School,  Mr.  Saxton  was  connected 
with  the  Engineering  Department  of  the  New  York  Central 


&  Hudson  River  R.R.  during  the  construction  of  the  Park  Ave. 
improvements,  and  has  had  a  varied  experience  in  bridge  and 
railway  construction.  Subsequently  he  was  connected  with 
the  Chicago  &  Northwestern  Ry.  and  the  Mexican  Central 
R.R. 

I' 
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Aaron  Ward,  a  well-known  contractor  of  Camden,  N.  J., 
died  on  June  28  at  the  Cooper  Hospital  in  that  city  in  his 
81st  year.  Mr.  Ward  was  born  in  Camden  and  most  of  his 
life  was  engaged  in  the  contracting  business. 
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COMING  MEETINGS 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Aug.    16-18    and    25-28.     Annual    meeting   in    Los  Angeles, 
Calif.,  Aug.  16-18;   in  San  Francisco,  Aug.   25-2S.  Secy., 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 
CIANS. 

Aug.  24-27.     Annual  convention  in  Cincinnati.     Secy.,  Clar- 
ence R.  George,  Houston,  Tex 


"Pneumercator"  Depth  (iaue 

A  device,  called  the  "Pneumercator,"  for  measuring  the 
depth  and  volume  of  tanks,  etc.,  and  accurately  registering 
the  measurement  at  any  convenient  place  has  been  invented 
by  H.  S.  Parks,  of  Philadelphia,  and  is  being  introduced  by 
the  Pneumercator  Co.,  118  Liberty  St.,  New  York  City.  The 
various  parts  of  the  system,  as  shown  in  the  sketch  herewith, 
include  a  balance  chamber,  a  mercury  gage,  a  three-way  con- 
trol valve  and  an  air  pump — all  properly  connected  by  small 
flexible  piping.  The  balance  chamber  is  placed  inside  the 
tank,  with  its  orifice  at  some  point  which  it  is  desired  to 
represent  by  the  zero  on  the  gage  scale.  With  the  chamber 
connected  to  the  gage  the  rising  liquid  traps  and  compresses 
the  air  in  the  chamber  and  pipe  line,  but  the  gage  does  not 
register  accurately,  the  error  being  proportional  to  the  height 
of  liquid  above  the  orifice.  To  set  the  gage  accurately  the 
valve  is  changed  to  connect  the  chamber  with  the  pump, 
which  is  given  a  few  strokes  to  expel  any  liquid  above  the 
orifice.  The  air  pressure  remaining  after  the  pump  is  dis- 
connected ".nd  the  pipe  dead-ended   (by  turning  the  control 


Tank-Level  Gage 

valve),  balances  the  liquid  column  outside  the  chamber.  Now 
by  connecting  the  chamber  to  the  gage  the  correct  height  is 
shown,  and  thereafter  the  device  registers  properly — there 
being  only  an  inappreciable  compression  and  displacement  of 
the  air.  The  chamber  and  piping  are  blown  out  once  in  a 
while  to  guard  against  slow  leaks. 

The  gage  may  be  located  above  or  below  the  body  of  liquid 
measured.     Where   the  tank  is  under  greater  than  atmos- 
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pheric  pressure  the  upper  part  of  it  is  connected  to  the  top 
of  the  mercury  tube. 

A  trial  installation  has  been  placed  in  the  fuel-oil  tanks 
of  the  United  States  battleship  "New  York,  and  is  reported 
to  give  oil  consumption  with  an  accuracy  not  before  pos- 
sible. By  placing-  fore  and  aft  balance  chambers  in  casing's 
connected  to  the  sea,  the  draft  and  trim  of  a  vessel  can  be 
registered.  Several  such  installations  on  commercial  boats 
have  been  reported. 


Backfilling  and  Pipe-Handling;  Machine 

A  portable  gasoline  hoist  for  operating  a  derrick  and 
scraper  and  intended  specially  for  trench  work  is  now  built 
by  the  Waterloo  Cement  Machinery  Corporation,  of  Water- 
loo, Iowa.  The  bedplate  carying  the  hoist  and  engine  is 
pivoted  to  a  wagon  bed  so  that  it  can  swing  horizontally.  The 
machine  weighs  about  2600  lb.  and  is  equipped  with  a  iVz- 
hp.  engine. 

For  backfilling,  the  machine  travels  along  the  clear  side  of 
the  trench,  and  its  cable  is  attached  to  a  scraper  handled  by 
a  man  on  the  opposite  side.  The  machine  hauls  the  scraper 
across  the  spoil  bank,  dragging  a  load  into  the  trench,  and 
the  man  pulls  it  back  for  another  haul.  The  swinging  of  the 
machine  enables  it  to  backfill  a  considerable  length  of  trench 
at  each  move.  One  contractor  reports  having  backfilled  300 
cu.yd.  in  8  hr.,  at  2c.  per  yd.,  with  the  machine,  while  an- 
other has  used  it  (with  two  men)  in  place  of  a  gang  of  20 
shovelers. 

To  move  the  machine,  the  hoist  is  locked  in  line  across  the 
wagon  bed  and  a  cable  is  led  through  a  sheave  anchored 
ahead  and  given  a  turn  around  the  hoist's  niggerhead.  The 
main  cable  can  be  used  also  in  unloading  pipe  from  cars  and 
lowering  it  into  the  trench,  and  for  miscellaneous  service  on 
construction  work. 


Field  Sand-Testing  Device 

The  device  shown  in  the  accompanying  view  is  designed 
for  making  granulometric  analyses  of  sand  and  is  intended 

mainly  to  be  used  in  rapid  field 
investigations  of  concrete  sands. 
It  consists  of  a  metal  box  con- 
taining a  ladder  of  graduated 
screens  soldered  into  the  case 
on  planes  which  slope  down  to 
openings  into  the  glass  tubes 
shown  in  the  view.  Sand  mixed 
with  a  little  water  is  poured  in 
the  top  of  the  case  and,  by 
agitating,  is  passed  down 
through  the  successive  screens, 
the  selections  being  passed  out 
into  the  glass  tubes.  In  this 
way  the  amounts  of  the  various 
gradations  of  sizes  appear  each 
in  its  proper  glass  tube.  Meas- 
urement is  then  made  by  mark- 
ing off  an  a  card  which  fits  in 
a  frame  that  slides  on  rods  up 
one  side  of  the  case  the  exact 
amount  in  each  grade,  adding 
graphically  each  amount  to  the 
one  previously  measured.  The 
exact  percentages  of  the  vari- 
ous amounts  may  then  be  read 
from  the  interpolating  lines 
permanently  ruled  on  the  card. 

The  device  was  invented  by 
Nathan  C.  Johnson  and  Cloyd 
M.  Chapman  and  is  being  mar- 
keted by  the  Concrete  Appli- 
ances Co.,  Inc.,  Singer  Building, 
New  York  City. 


Transit  with  Poro  Prism 
Telescope 

The  accompanying  illustra- 
tion shows  a  new  type  of  engi- 
neer's and  surveyor's  transit 
recently  patented  and  put  on 
the  market  by  the  Weiss  In- 
strument Co.,  of  Denver,  Colo. 
With  the  Poro  prism  type  of  telescope  shown,  the  image  is 
erected  in  the  direct  path  from  the  objective  to  the  eye-piece, 
permitting  the  use  of  an  astronomical  eye-piece,  which  gives 
greater  light  and  field  than  an  erecting  eye-piece.  Other 
advantages  claimed  are  that  the  telescope  is  much  shorter 
for  the  same  magnifying  power,  which  indirectly  means  lower 


standards  and  greater  rigidity  and  stability.  The  Poro  prism 
telescope  also  makes  it  possible  to  use  different  eye-pieces, 
which  are  made  in  15-,  20-  and  25-diameter  sizes.  The  maker 
guarantees  this  type  of  telescope  to  maintain  its  line  of 
collimation  under  all  conditions. 

The  telescope  is  8  in.  long  for  a  magnifying  power  of 
20  diameters,  against  12  in.  for  the  regulation  transit  telescope. 
The  field  is  1°  45'  with  an  aperture  of  1%  in.  The  standards 
are  4%  in.  high  from  plate  to  center  of  telescope  bearings. 


Johnson-Chapman 
Sand  Testes 


Transit  with  Poro  Prism  Telescope 

The  instrument  described  and  illustrated  weighs  10  lb.  The 
light  mountain  transit  of  the  same  type  has  a  telescope 
only  6%  in.  long,  a  magnifying  power  of  17  diameters,  a 
field  of  2°  15',  an  aperture  of  1^  in.,  and  weighs  9  lb. 

*  *  * 
Non-Slip  Ladder  Shoe 

An  anti-slipping  shoe  for  ladders  has  been  put  on  the 
market  by  the  American  Mason  Safety  Tread  Co.,  50  Church 
St.,  New  York  City.  The  shoe  consists  of  a  cast  plate,  with 
triangular  lugs  coming  up  on  either  side  of  the  ladder  leg. 
The  bottom  is  faced  with  carborundum  grit,  and  it  is  claimed 
that  the  shoe  will  safely  grip  on  the  smoothest  concrete  or 
steel  floor.  A  bolt  passes  through  the  lugs  and  leg  so  that 
the  shoe  is  pivoted  on  the  end  of  the  string-piece;  this 
permits  the  face  of  the  shoe  to  lie  flat  against  the  floor 
regardless  of  the  angularity  of  the  ladder. 

*  *  * 

Portable    Rivet  Forge 

A  portable  rivet  forge  has  been  designed  by  the  Mahr 
Manufacturing  Co.,  Minneapolis,  Minn.,  for  general  use  in 
shops  and  on  construction  work.  The  forge  uses  oil  fuel, 
and  an  18-gal.  tank  forms  part  of  a  welded  truck  frame. 
This  is  on  three  wheels,  the  front  one  being  in  a  pivoted  fork 
carrying  the  pull  handle.  Steel-angle  legs  support  a  firebrick- 
lined  steel  furnace  with  combustion  and  heating  spaces.  A 
chain  bail  on  the  furnace  hood  allows  lifting  the  machine 
by  a  crane.  Compressed  air  at  from  10  to  125  lb.  pressure 
is  required. 

*  *  * 
Pressed  Asbestos  Products 

Material  for  a  wide  variety  of  industrial  and  commercial 
fittings'  and  composed  largely  of  asbestos  and  binder,  is  be- 
ing marketed  by  the  Pressed  Asbestos  Products  Co.,  451  W. 
19th  St.,  New  York  City.  The  material,  called  "Papco,"  is 
furnished  in  densities  varying  from  that  of  soft  wood  to  that 
of  stone;  it  is  an  electrical  insulator  and  can  be  produced  to 
withstand  temperatures  up  to  2600  deg.  F.  It  has  been  em- 
ployed for  handles  on  hot  utensils,  for  bowling  balls,  table 
tops,  switchboard  panels,  rheostat  bases,  and  sanitary  seats. 
For  many  such  services  it  is  claimed  to  serve  as  well  as 
porcelain,  but  not  to  be  cold  to  the  touch. 
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The  very  handsome  and  yet  simple  park  bridge  shown 
in  the  view  on  this  page  is  the  Memorial  Bridge  crossing 
Island  Grove  Pond  between  the  main  part  of  the  town  of 
Abington,  Mass.,  and  the  Island  Grove  Park  Eeservation. 
It  forms  part  of  a  memorial  to  the  Abington  men  who 
were  members  of  the  United  States  Army  and  Navy  dur- 
ing the  Civil  War. 

The  design  is  most  simple.  It  comprises  15  similar 
spans,  each  20  ft.  long,  made  up  of  three  reinforced-con- 
crete  girders  resting  on  rectangular  piers  and  carrying 


several  layers  of  roofing  paper.  Over  all  the  other  piers 
the  slab  and  beam  steel  was  lapped.  In  the  winter  fol- 
lowing the  completion  of  the  bridge  the  expansion  joints 
opened  up  from  l/4  to  y2  in.,  due  to  contraction. 

Special  provision  was  made  for  securing  the  handrail 
posts  by  casting  into  the  concrete  pipe  sleeves,  which  pro- 
jected about  10  in.  above  the  surface;  over  these  the 
rail  posts  were  set  and  securely  fastened.  The  top  sur- 
face of  the  bridge  was  granolithic  paving  finished  with  a 
wooden  float,  and  was  pitched  at  the  rate  of  14  in.  per  ft. 


MEMORIAL  BRIDGE  AT  ABINGTON,  MASS. 


a  flat  reinforced-concrete  floor  14  ft.  wide,  which  is  used 
only  for  a  footpath.  The  piers  extend  through  silt  into 
hard,  coarse  gravel;  they  are  7  ft.  wide  and  are  canti- 
1  eve  red  out  at  the  top  to  carry  the  outside  girders. 

At  every  third  pier,  or  60  ft.  apart,  an  expansion  joint 
was  formed  by  placing  a  heavy  sheet  of  zinc  upon  the  top 
of  the  pier  at  the  level  of  the  bottom  of  the  beams.  The 
beams  and  slab  meeting  on  these  piers  were  separated  by 


from  the  center  to  both  sides.  The  whole  bridge  was 
cambered  15  in.  to  afford  clearance  for  small  boats  at 
the  highest  waters. 

J.  W.  Beal,  of  Boston,  was  the  architect  for  the  me- 
morial project,  including  this  bridge,  and  the  contract 
was  executed  by  Wilson  &  Tomlinson,  of  Boston, 
who  also  acted  as  engineers  for  the  reinforced-concrete 
design. 
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SYNOPSIS — This  article  contains  a  brief  state- 
ment of  the  governing  -principles  of  wave  action 
on  coasts,  a  comparison  of  coast-protection  struc- 
tures actually  built  and  an  outline  of  logical  pro- 
cedure in  designing  such  structures,  illustrated 
with  a  design  which,  in  the  author's  opinion,  meets 
all  the  requirements  of  coast-protection  works. 


The  energy  stored  in  sea  waves  comes  almost  entirely 
from  a  single  source,  the  wind.  As  the  water  shoals, 
the  free  formation  of  the  lower  tiers  of  the  rapidly  mov- 
ing wave  is  interfered  with  by  the  bottom  and  the  wave 
gradually  decreases  its  velocity  of  translation.  As  the 
water  continues  to  shoal,  the  disturbance  becomes  more 
acute  and  the  energy  of  the  single  deep  wave  is  dis- 
tributed among  several  smaller  ones.  As  these  approach 
the  actual  shore  line,  they  are  still  further  distorted  by 
intersection  or  coalition  with  secondary  or  tidal  waves  or 
reflected  waves  from  shallow  bottoms  or  rocky  headlands. 

The  tides  are  a  gigantic  heaving  of  the  surface  of  the 
ocean,  which  should  move  around  the  earth  in  a  regular 
12-hr.  sequence.  The  irregularities  of  the  masses  of 
land  are,  however,  so  great  as  to  completely  obscure  the 
theoretical  form  of  the  tidal  movement  and  to  render 
it  quite  irregular  in  time  and  form.  As  the  tide  ap- 
proaches the  land  and  feels  the  retarding  effect  of  the 
shallow  water,  it  tends  to  become  a  series  of  overlapping 
waves  instead  of  a  single  imperceptible  rise  and  fall. 

These  tidal  wavelets  intermingle  with,  and  interact  on, 
the  various  wind-formed  waves  and  their  derivatives, 
and  the  whole  irregular  mass,  still  obeying  the  general 
laws  which  form  its  simple  elements,  advances  into  more 
shallow  water  until  the  depth  becomes  so  slight  that  the 
lower  particles  of  water  are  again  tripped  by  the 
bottom. 

The  wave  motion,  which  up  to  this  time  has  been 
without  horizontal  advance  of  the  water  in  which  the 
action  is  taking  place,  now  tends  to  become  an  advancing 
motion  of  a  mass  of  water.  The  energy  first  stored  in 
the  wave  by  the  wind  and  the  tide  becomes  visible  as 
the  velocity  of  a  mass  of  water.  As  the  water  in  con- 
tact with  the  bed  of  the  ocean  is  still  held  back  by  bot- 
tom friction,  the  crest  overruns  it  and  falls  on  the  beach. 
The  height,  the  length  and  the  velocity  of  the  waves  in 
shallow  water  are  all  regulated  and  controlled,  not  by  the 
energy  stored  in  the  deep-sea  waves,  but  by  the  effect 
which  the  depth  has  on  them,  so  that  the  waves  into 
which  the  energy  of  the  deep-sea  rollers  enters  are  in 
all  dimensions  a  function  of  the  cube  of  the  depth  of 
the  water  in  which  they  occur.  Thus  the  strength  of 
the  sea  defense  required  on  any  given  coast  is  as  much 
or  more  a  function  of  the  depth  of  the  shore  waters 
during  storms  as  it  is  of  the  exposure  of  that  coast  to  the 
wind  and  waves  of  the  open  sea.  Therefore,  the  first  step 
in  protecting  a  coast  must  be  the  formation  of  a  beach. 
If  this  is  properly  done  it  will  render  it  certain  that  no 
waves  of  a  violence  greater  than  can  be  readily  handled 
will  ever  impinge  unbroken  on  the  defenses. 

•Engineer,  Washington    Building,   Los  Angeles,  Calif. 
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A  beach,  being  itself  composed  of  loose  material,  can- 
not be  made  absolutely  stable.  But  its  upper  and  side 
limits  are  readily  defined,  and  if  this  definition  is  made 
by  proper  structures  the  changes  of  the  beach  will  be  so 
restricted  that  the  alterations  made  by  even  the  most 
severe  storm  will  be  well  within  the  fixed  safety  limits. 

If  the  shore  consists  of  a  nearly  horizontal  body  of 
sand,  the  sudden  release  of •  the  energy  of  the  wave  pro- 
duces only  a  local  effect  which  is  readily  absorbed  in 
local  agitation  without  altering  the  beach  to  any  per- 
ceptible extent.  If  its  slope  is  not  correct  for  the  height 
of  the  tide  and  the  seas,  the  material  loosened  by  the 
wave  will  be  delivered  at  a  higher  or  a  lower  level  than 
it  was  picked  up  and  the  beach  will  waste  away  or  build 
up  until  stability  is  attained  or  the  conditions  change. 

The  rapidity  of  beach  action  is  very  much  affected  by 
the  direction  of  the  wind,  the  nature  of  the  beach  mate- 
rial and  the  violence  of  the  shore  currents.  An  on- 
shore wind  blows  the  crests  of  the  waves  ahead  of  their 
normal  positions  and  so  causes  breakers  with  steep  high 
fronts.  These  are  very  violent  and  tear  up  and  carry 
off  much  material.  An  offshore  wind  blows  the  crests 
back  into  the  body  of  the  waves,  flattens  the  slopes  and 
causes  the  final  failures  to  occur  in  shallow  water  and 
with  but  little  damage. 

When  waves  approach  a  shore  from  deeper  water,  they 
are  at  first  traveling  along  the  axis  of  their  primal  cause, 
which  is  usually  the  wind.  As  shoal  water  is  reached, 
the  waves  tend  to  square  themselves  up  with  the  slope 
of  the  bottom  over  which  they  are  traveling,  but  this 
slewing  around  of  their  fronts  also  tends  to  cause  the 
formation  of  a  longshore  current.  When  the  wind  blows 
on  the  surface  of  a  body  of  water,  it  tends  to  form,  not 
only  waves,  but  also  a  surface  current.  As  this  current 
approaches  the  shore,  it  is  deflected  and  parallels  the 
beach.  The  tide  becomes  a  powerful  current  as  it  ap- 
proaches the  shallow  waters.  In  almost  its  entire  pro- 
gress along  the  shore  it  assumes  the  form  of  a  stream 
which  hugs  the  beach. 

If  the  waves  and  currents  of  the  sea  were  at  all  times  at 
right  angles  with  the  beach,  the  sand  and  gravel  of  the 
shore  would  be  moved  forward  and  back  over  the  same 
track.  Under  such  a  condition  the  upper  beach  would 
finally  be  of  coarse  gravel  and  sand,  the  intermediate 
slopes  of  finer  material  and  the  depths  beyond  the  in- 
fluence of  the  waves  would  be  faced  with  sand  so  fine 
as  to  be  almost  mud.  As  shown  in  the  preceding  para- 
graphs, however,  there  are  numerous  factors  deflecting 
the  ocean  currents  away  from  the  right-angle  approach, 
and  this  deflection,  however  slight,  causes  a  longitudinal 
movement  of  the  material  loosened  by  the  waves.  This 
is  littoral  drift.  Practically  the  only  method  of  success- 
fully building  foreshores  is  by  utilizing  its  existence. 

The  maintenance  of  existing  coast  lines  in  their  present 
positions  is  dependent  on  the  continuance  of  the  forces 
which  placed  them  and  on  the  supply  of  materials  from 
which  they  are  replenished.  If  a  beach  or  cliff  which 
is  wearing  is  protected  so  as  to  cause  it  to  cease  from 
supplying  littoral  material  to  the  stretches  of  coast  to 
the  leeward  of  it,  the  beaches  on  that  coast  will  grad- 
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ually  waste  away;  and  the  same  result  will  follow  the 
stoppage  of  the  drift  at  any  point,  as  by  the  construc- 
tion of  a  projecting  pier  or  wall.  If  the  supply  of  ma- 
terial is  ample,  drifting  will  be  only  temporarily  stopped 
and  the  general  action  will  continue  after  the  obstacle 
has  been  overwhelmed. 

To  a  very  considerable  extent  beaches  can  be  formed, 
built  up  or  protected  by  the  proper  application  of  the 
principles  outlined.  But  the  action  of  the  wind  and  of 
the  ocean  vary  from  clay  to  day.  Any  attempt  to  operate 
continuously  in  a  cycle  of  forces  which  exists  for  but 
a  small  fraction  of  the  entire  season  will  result  in  failure. 


intermittent  water  load  on  the  other.  It  must  be  firmly 
founded  and  so  built  as  to  possess  the  greatest  possible 
homogeneity.  The  front  face  of  the  wall  must  be  ar- 
ranged to  destroy  as  much  of  the  energy  of  the  wave  as 
possible  before  it  reaches  the  upper  portion  of  the  wall. 
No  live  water  must  be  allowed  to  fall  back  of  the  wall. 

A  curved  reinforced-concrete  deck  slab  of  variable 
thickness  on  a  series  of  reinforced  beams  carried  on 
piling  can  be  made  to  answer  every  requirement  of  the 
problem  in  a  more  elegant  manner  and  at  a  less  cost 
than  can  a  structure  of  any  other  material.  In  Fio-.  2 
are  given  the  details  of  such  a  wall  designed  by  the 
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PIG.  1.    SECTION  OP  TYPICAL  EUROPEAN  AND  AMERICAN  SEA  WALLS 

Drawn  to  same  scale 
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Beach  protection  and  building  works  must  be  based  on 
that  action  which  will  throughout  the  season  balance  the 
slow  accumulation  of  favorable  weather  against  the  rapid 
depletion  during  periods  of  abnormal  action. 

Typical  Sea  Walls 

In  Pig.  1  are  shown  a  number  of  the  important  coast 
defenses  in  Europe,  a  few  American  walls  and  a  design 
proposed  by  the  writer.  For  simplicity  in  comparison 
these  have  all  been  referred  to  the  high-water  line  and 
reduced  to  the  same  scale.  The  material  and  slope  of 
the  beach,  taken  with  the  range  of  the  tide  and  the 
nature  of  the  backfill,  cause  a  wide  variation  in  the  di- 
mensions of  the  walls,  but  they  show  on  the  whole  a 
rather  definite  tendency  to  the  use  of  a  general  outline 
which  conforms  to  the  theoretical  requirements. 
Details  of  a  Shore  Protection 

A  sea  wall  is  a  retaining  wall  so  built  that  it  will  suc- 
cessfully hold  a  distributed  backfill  on  one  side  and  an 
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Stepped  concrete 


writer,  which,  it  is  believed,  best  satisfied  the  require- 
ments of  a  coast  defense,  as  outlined  below. 

A  complete  coast  defense  will  have,  inside  of  a  fringe 
of  long  groins,  three  distinct  wall  portions  combined  in 
one  interlaced  and  homogeneous  structure.  There  must 
be  the  groins,  an  apron,  a  deflecting  wall,  and  an  upper 
wall,  or  parapet.  The  purpose  and  details  of  each  of 
these  parts  is  explained  in  the  following  paragraphs: 
Groins 

The  term- groin  is  used  to  designate  any  ridge,  wall 
or  fence  run  into  the  sea  in  a  direction  more  or  less 
perpendicular  to  the  coast  line  for  the  purpose  of  con- 
trolling littoral  drift.  At  one  time  massive  masonry 
walls  were  used  for  the  purpose.  Some  portions  of  the 
Netherlands  coast  are  still  protected  by  flat  masonry 
ridges  running  well  into  the  deep  water.  So  far  as  its 
action  is  concerned,  the  material  of  the  structure  is  of 
little  importance,  and  most  modern  work  is  of  wooden 
construction. 
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When  the  history  and  working  forces  of  a  stretch  of 
coast  have  been  properly  studied,  it  is  possible  to  make 
studies  of  the  comparative  effect  of  various  spacings, 
heights  and  lengths.  In  general,  the  preferred  system 
will  start  above  high  water  or  at  the  face  of  the  sea 
wall  and  extend  to  below  low  water.  The  groins  will 
at  first  be  of  nominal  height,  but  the  posts  will  be  ar- 
ranged for  carrying  the  work  up  as  sand  accumulates. 
The  most  stable  beaches  are  usually  formed  by  low  walls, 
which  catch  without  difficulty  sufficient  sand  to  com- 
pletely cover  themselves  and  allow  all  excess  material  to 
flow  past.  Thus  they  maintain  the  leeward  beaches  with- 
out erosion  and  cause  the  least  possible  change  from  the 
natural  beach  slope  and  outline. 

The  entire  intention  of  a  groin  system  is  to  confine  all 
the  littoral  material  that  is  needed  for  any  given  section 
of  the  shore  within  rather  narrow  but  certain  limits 
lengthwise  of  the  beach.  Seas  can  enter  the  pockets  be- 
tween the  groins  only  at  the  lower  end  and  must  travel 


FIG.  2.    PROPOSED  SHORE  PROTECTION 


more  or  less  parallel  to  the  walls  in  running  up  the 
beach.  Material  moving  under  the  influence  of  the 
ocean  in  this  zone  can  travel  only  up  and  down  the 
slope  of  the  shore.  If  just  sufficient  in  quantity  it  will 
wear  down  under  water  in  times  of  severe  seas  and  store 
on  the  upper  beach  in  quiet  seasons. 

In  reality  this  ideal  condition  can  never  be  attained. 
Much  of  the  material  carried  down  in  storms  passes  be- 
yond the  control  of  the  groins  and  is  carried  away  by 
the  longshore  currents.  Some  of  the  sand  left  on  the 
upper  beach  dries  out  and  blows  away  unless  held  by 
a  wall. 

There  is  a  slight  action,  even  between  the  walls,  of 
the  littoral  currents,  and  so  a  depletion  of  beach  oc- 
curs next  to  the  leeward  side  of  every  groin  and  an 
accumulation  on  its  windward  face.  As  soon  as  this 
accumulation  becomes  higher  than  the  wall,  the  littoral 
drift  is  reestablished  and  there  is  a  flow  of  material  into 
one  end  of  the  series  of  groins  and  a  corresponding  out- 


flow at  the  other  end.  If  the  source  of  the  material 
is  still  active,  the  normal  flow  will  now  be  secured. 

That  spacing  of  groins  which  will  be  suitable  for  the 
proper  underwater  beach  conditions  may  not  be  close 
enough  to  hold  the  upper  beach  sands  to  as  true  a  plane 
lengthwise  of  the  coast  as  is  desired.  Short  intermediate 
or  inshore  groins  can  then  be  introduced  to  advantage. 

On  ordinary  coasts  the  main  groins  will  extend  from 
the  sea  wall  or  the  high  tide  straight  out  to  beyond  low 
tide.  They  will  be  spaced  their  own  length  apart,  will 
have  the  same  slope  as  the  beach  naturally  has  and  will 
not  project  more  than  a  few  feet  above  the  sand  when 
erected. 

Shape  of  Sea  Wall 

The  upward  range  of  the  seas,  the  drift  of  the  upper 
beach  sand  and  the  cliffs  or  embankments  of  the  shore 
must  all  be  fixed  at  some  definite  point  by  a  stable 
structure.  The  maximum  pressure  of  the  wave  action 
is  applied  to  the  area  on  which  the  crest  of  the  wave, 
the  breaker,  falls.  If  the  sea  wall  is  hard,  smooth  and 
impervious,  no  internal  shocks  occur.  If  it  is  properly 
shaped,  no  secondary  shocks  due  to  projecting  faces  or 
pockets  are  possible.  The  time  of  application  is  very 
brief,  for  the  wave  has  a  transitory  motion  of  many  feet 
per  second.  So  the  surface  of  the  sea  wall  is  subjected 
to  a  series  of  rapidly  moving  zones  of  pressure  from  the 
waves  and  to  a  more  or  less  intermittent  water  pressure 
corresponding  to  the  depth  of  water  behind  them,  while 
there  is  applied  to  the  back  the  constant  even  pressure 
of  an  earth  backfill. 

The  stability  of  a  wall  designed  to  be  loaded  with  a 
static  load  on  one  side  and  an  intermittent  load  on  the 
other  is  largely  dependent  on  the  proper  determination 
of  the  static  load  both  as  to  amount  and  direction.  Such 
a  wall,  as  a  beach  protection  structure,  will  probably 
be  backed  by  sand  both  on  the  sea  and  the  land  sides. 
Sand,  when  wet  and  agitated,  will  flow  freely,  so  if 
there  occur  any  break  in  such  a  wall  its  backfill  is  likely 
to  be  lost  and  if  it  discharge  water  too  close  to  its  front 
serious  erosion  may  take  place  at  its  toe. 

Foundations 

One  of  the  most  difficult  problems  in  the  construction 
of  sea  walls  of  any  type  is  the  securing  of  proper  foun- 
dations if  the  structure  is  to  be  built,  as  is  usually  the 
case,  on  the  sands  of  the  beach. 

A  structure  resting  directly  on  sand  is  only  stable  if 
the  sand  is  confined.  The  sand  of  the  beach  is  anything 
but  confined  before  the  wall  is  built,  and  the  placing 
of  a  structure  in  the  edge  of  the  sea  is  almost  certain 
to  cause  currents  that  will  to  some  extent  scour  along 
its  face.  Even  with  proper  groins  there  will  be  places 
and  times  during  the  restabilizing  of  beach  conditions, 
or  even  after,  when  the  sea  may  tend  to  cut  against  the 
wall.  Ground  water  will  start  channels  and  rapidly  en- 
large them.  Sometimes  the  burrows  of  animals  are 
enlarged  into  extensive  trenches  by  water  from  storms. 

The  only  safe  foundation  for  a  sand-founded  sea  wall 
is  piling.  By  driving  part  of  a  group  vertically  and  part 
as  batter  piles  an  absolutely  stable  base  can  be  had  that 
will  be  independent  of  the  superficial  wear  of  the  sur- 
face sands.  This  piling  may  be  either  wood  or  concrete. 
In  most  cases  it  will  be  in  wet  ground  and  wood  will 
have  a  satisfactory  life.    It  is  essential  that  there  be  a 
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firm  joint  between  the  piles  and  the  concrete  and  that 
the  piling  have  a  length  sufficient  to  make  them  safe 
against  dead-load,  erosion,  uplift,  shock  and  reversal  of 
loading. 

Apron 

The  lowest  portion  of  the  sea  wall,  the  apron,  must 
join  the  sands  of  the  beach  and  extend  their  general 
slope  up  to  the  base  of  the  deflector.  It  must  pass  the 
incoming  waves  on  toward  the  shore  without  serious  dis- 
turbance and  must  receive  the  back-wash  from  the  de- 
flector and  parapet  and  deliver  it  to  the  deeper  water 
beyond  without  local  damage. 

Its  slope  and  length  should  be  sufficient  to  carry  the 
concrete  down  to  low-tide  line  or  to  a  depth  below  the 
permanent  beach  line  sufficient  to  obviate  any  chance  of 
scour.  The  projection  of  secondary  groins  on  the  apron 
is  advantageous,  as  it  tends  to  limit  the  sidewise  flow 
and  so  to  prevent  depletion  of  the  upper  beach. 

The  thickness  and  reinforcement  of  the  apron  will  vary 
from  a  minimum  at  the  lower  lip  to  a  maximum  as  the 
apron  approaches  the  deflecting  portion  of  the  wall.  At 
the  lower  edge  the  sand  blanket  will  almost  always  be 
in  position  and  the  slab  will  need  to  carry  only  a  well- 
distributed  wave  shock.  Under  this  section  the  under- 
lying sand  will  almost  certainly  be  in  complete  contact 
with  the  concrete  and  will  serve  to  support  it.  Rein- 
forcement will  be  needed  only  as  a  precaution  against 
extraordinary  conditions  and  shrinkage  cracking. 

Deflector 

As  the  apron  extends  upward,  it  gradually  merges  into 
the  deflector.  This  section  of  the  wall  should  consist 
of  a  thick,  heavy  slab,  so  arranged  that  all  local  shocks 
are  distributed  to  the  unloaded  portions  of  the  wall.  It 
lies  between  wind  and  water.  On  it  much  of  the  energy 
of  the  waves  is  expanded  in  impact,  and  it  is  battered  by 
loose  or  floating  material.  It  should  commence  low 
enough  to  properly  resist  such  shocks  as  may  occur  at 
low  tide  and  yet  be  so  arranged  that  it  is  properly  shaped 
to  receive  the  violent  shock  of  the  deep  waves  which 
reach  it  at  high  tide. 

To  successfully  resist  impact  it  must  have  a  hard  yet 
resilient  face  and  must  be,  so  nearly  as  may  be,  non- 
absorbent,  for  an  absorbent  face,  alternately  wet  and 
dry,  will  soon  begin  to  flake.  The  presence  of  large  open 
joints  is  extremely  undesirable,  for  through  them  water 
under  pressure  is  driven  into  the  interior  of  the  wall 
and  it  is  subjected  to  internal  as  well  as  external  shock. 
It  must  be  so  formed  as  to  be  stable  even  after  the  loss 
of  backfill  behind  or  beneath  it.  As  it  lies  high,  wave 
blows  will  fall,  during  storms,  on  its  unprotected  face. 
It  must  be  of  ample  strength  and  rigidity  to  handle  their 
maximum  concentrated  load  without  failure. 

The  shape  of  the  curve  of  the  deflector  should  be  de- 
termined by  the  height  and  shape  of  the  maximum  waves 
that  will  beat  against  it.  The  lower  edge  must  join  the 
slope  of  the  apron  with  an  easy  sweep  along  which 
the  back  wash  from  the  wall  will  flow  without  tending 
to  cause  shock  or  scour.  When  the  most  severe  seas  are 
attacking  the  wall  at  high  tide,  the  curve  at  the  point 
of  tripping  should  be  such  that  the  water  will  either 
fall  on  a  cushion  formed  of  water  from  the  front  edge 
of  the  wave,  or  will  slide  up  the  face  of  the  wall  with 
little  or  no  local  shock.    As  the  conditions  here  vary  a 


great  deal,  the  ordinary  result  against  a  well-proportioned 
wall  is  a  mixture  of  the  two  actions.  The  cushioning 
on  disturbed  water  is  probably  the  most  advantageous 
method  of  receiving  wave  shock,  but  it  is  also  the  most, 
difficult  of  accomplishment  against  a  steep-faced  wall. 
As  the  wall  is  at  this  point  curving  rapidly  to  join  the 
parapet  above,  many  of  the  waves  must  impinge  on  the 
steeper  portions. 

Parapet 

After  the  direction  of  the  water  movement  has  been 
changed  from  the  horizontal  to  an  inclined  upward  sweep 
by  the  deflector,  the  final  direction  of  its  course  is  taken 
care  of  by  the  parapet.  In  general,  there  will  be  a  grad- 
ual outward  curve,  so  that  when  the  water  has  passed 
beyond  the  wall  and  has  reached  its  maximum  height 
it  will  fall  back  into  the  sea  and  will  not,  even  during 
an  onshore  gale,  fall  heavily  on  the  landward  side  of  the 
wall.  If  the  discharge  is  properly  made,  the  spent  water 
can  be  thrown  so  far  toward  the  sea  that  it  will  fall 
on  the  water  surface  and  dissipate  its  energy  in  breaking 
up  the  incoming  surf. 

As  this  curve  must  sometimes  be  separated  from  the 
deflector  by  a  stretch  of  flat  or  nearly  flat  wall,  it  must 
start  to  overhang  at  a  very  gentle  rate,  but  it  can  curve 
at  an  increasing  rate  as  it  gains  in  height.  But  a  short 
abrupt  curve  will  not  control  a  wave  of  any  considerable 
thickness.  If  the  surface  is  smooth,  the  curves  gradual 
and  the  entire  structure  of  ample  height,  the  parapet 
will  be  but  little  buffeted  by  the  seas.  It  can  be  built 
with  a  rapidly  decreasing  thickness  as  it  rises  from  the 
deflector. 

a 

Motor-Bus  Lines  to  Pike's  Peak — A  new  motor-bus  line  is 
scheduled  to  run  between  Colorado  Springs  and  the  summit 
of  Pike's  Peak.  The  buses  will  be  operated  in  competition 
with  the  old  cog  railroad,  a  new  highway  having  been  built 
from  Cascade  to  the  Peak.  For  this  service,  which  will  be 
inaugurated  on  July  15,  the  White  Co.  of  Cleveland,  Ohio, 
is  building  twelve  12-passenger  motor  buses  and  three  7- 
passehger  touring  cars.  The  new  highway  is  17  mi.  long,  20 
ft.  wide,  with  no  grades  exceeding  10  per  cent.  At  the  summit 
the  elevation  of  the  road  is  14,109  ft.,  making  it  the  most 
lofty  highway  in  North  America.  Only  one  other  road  on  the 
Western  Hemisphere  exceeds  this  altitude,  and  that  road, 
which  crosses  the  Andes  Mountains  in  Bolivia  at  an  elevation 
of  17,000  ft.,  is  also  the  route  of  a  White  bus  line.  The 
Pike's  Peak  highway  is  constructed  with  many  wide  turnouts 
and  view  stations.  The  road  will  be  open  to  all  kinds  of 
motor  vehicles  and  automobile  supply  stations  will  be  located 
at  convenient  points.  A  round  trip  can  be  made  easily  in 
five  hours,  and  the  schedules  of  the  buses  will  include  trips 
at  sunset,  sunrise  and  moonlight. 

Four  Years'  Record  of  the  operation  of  the  33  electric  lo- 
comotives in  service  on  the  New  York  terminal  division  of 
the  Pennsylvania  R.R.  shows  3,974,746  locomotive  miles,  45 
engine  failures,  271  minutes  total  train  detention,  88,328  loco- 
motive miles  per  detention,  14,667  locomotive  miles  per  min- 
ute detention,  463,558  train  movements,  and  1300  train  move- 
ments per  engine  failure.  This  type  of  locomotive  was  de- 
scribed in  "Engineering  News,"  Nov.  11,  1909.  Briefly  the  de- 
sign shows  two  half-units,  each  having  a  four-wheel  bogie 
truck  and  two  pairs  of  rod-connected  drivers,  coupled  with  a 
knuckle  joint  at  the  driving-wheel  end.  Each  locomotive  in 
service  passes  over  an  inspection  pit  every  24  hr.,  when  a 
running  inspection  of  machinery  is  given  and  slight  repairs 
are  made  where  necessary.  The  average  time  required  for 
this  inspection  is  approximately  10  min.  After  3000  mi.  of  run 
the  locomotives  are  taken  into  the  shop  for  a  general  inspec- 
tion, when  all  electrical  apparatus  is  thoroughly  looked  over, 
tested,  cleaned  and,  when  necessary,  adjustments  and  renew- 
als are  made  to  all  electrical  and  mechanical  parts.  The 
"shopping"  of  these  locomotives  for  general  repairs  is  gov- 
erned by  tire  wear.  A  number  of  locomotives  have  run  from 
90,000  to  112,000  mi.  before  it  was  necessary  to  turn  the  tires 
or  make  any  general  repairs. 
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SYNOPSIS— The  Mugan  Steppe  Irrigation  Proj- 
ect comprises  465,000  acres  bordering  the  Caspian 
Sea.  The  water-supply  is  from  the  Arrax  River, 
which  presents  river-control  problems  similar  to 
the  Colorado  River  in  its  relation  to  the  Imperial 
Valley,  southern  California.  The  Mugan  Project 
comprises  four  independent  canal  systems.  The 
Golodnaya  Project  was  described  in  Engineering 
News  of  July  1, 1915. 

The  southeastern  portion  of  Caucasia,  composed  chief- 
ly of  the  lower  parts  of  the  Kura  and  Arrax  Valleys,  ap- 
proximates in  its  character  the  central  Asiatic  plains. 
High  mountains  of  Caucasia  and  the  Armenian  High- 
lands  fringe  the  valleys  on  the  north,  west  and  south. 
The  eastern  border  is  formed  by  the  Caspian  Sea,  into 
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FIG.  1.    MAP  OP  MUGAN  STEPPE  IRRIGATION  PROJECT,  RUSSIA 
The  Lower  Mugan  Canal  was  extended  to  take  the  place  of  the  unnamed  canal 


shown  as  heading- 
stream  just  named 


in  the  New  Arrax  River.     No   canal   is   taken   out   of  the 


which  discharge  two  main  rivers  of  the  region,  Kura  and 
Arrax.  Both  rivers  drain  an  area  of  about  70,750  sq. 
mi.,  consisting  chiefly  of  mountains  and  having  heavy  pre- 
cipitation. The  lower  part  of  the  valleys  has  the  char- 
acter of  the  dry  steppe,  the  rainfall  being  not  suffficient 
to  support  the  plant  life  promoted  by  high  summer  tem- 
peratures. 

Where  the  irrigation  did  not  require  great  engineering 
skill,  the  valleys  have  been  irrigated  by  the  natives;  but 

•Chief  Engineer,  Northern  Semiretchensk  Irrigation  Proj- 
ect, Vcrny,  Turkestan.  Russia. 


the  greatest  part  on  both  sides  of  the  Kura  and  Arrax  is 
still  untouched,  awaiting  larger  expenditures  of  brains  and 
money  than  the  natives  can  make. 

The  Mugan  Steppe  is  only  a  portion  of  the  total  area 
needing  irrigation.  It  occupies  the  most  eastern  part  of 
the  Kura  and  Arrax  valleys,  forming  nearly  a  square 
between  these  rivers,  the  Persian  boundary  and  the  Cas- 
pian Sea. 

In  a  not  very  remote  period,  according  to  some  au- 
thorities, the  area  of  the  Mugan  Steppe  was  covered  with 
the  waters  of  the  Caspian  Sea,  which  gradually  receded, 
as  they  are  receding  now.  In  fact,  the  greatest  part  of  the 
Mugan  Steppe  is  situated  below  the  level  of  the  Black 
Sea,  which  in  former  days  was  connected  with  the  Cas- 
pian Sea,  but  which  now  lies  about  85  ft.  above  it. 

The  rivers  Kura  and  Arrax,  which  emptied  into  the 
sea  in  this  place,  contributed  by  their  silt  deposits  to  the 
formation  of  the  continent.  The  Arrax 
River  has  played  in  the  formation  of  the 
Mugan  Steppe  the  same  part  as  did 
the  Colorado  River  in  the  Imperial  Val- 
ley in  southern  California,  and  the  same 
problems  of  irrigation  and  river  control 
that  present  themselves  in  the  Imperial 
Valley  may  be  found  here  too. 

Each  river  carries  a  large  amount  of 
suspended  matter,  which  is  deposited 
either  at  the  mouth  of  the  Kura  or  is 
spread  over  smaller  or  larger  areas  of 
the  steppe  during  the  high-water  pe- 
riod. This  is  especially  true  of  the 
Arrax,  which  annually  floods  its  banks. 
Owing  to  low  banks  and  the  fine  ma- 
terial of  which  they  are  composed,  this 
river  has  several  times  in  the  recent 
history  of  the  Mugan  changed  its  course 
and  flooded  enormous  areas  of  the 
steppe,  creating  a  chain  of  lakes  and  al- 
ways leaving  new  layers  of  silt  when 
the  water  receded.  The  last  break 
which  had  a  bearing  upon  the  irriga- 
tion works  in  this  region  occurred  in 
1896.  This  time  the  break  remained 
until  1908,  when  it  was  closed  by  a  mod- 
ern structure  and  the  river  turned  into 
its  old  channel. 

The  water-supply  for  the  irrigation 
of  the  Mugan  Steppe  is  obtained  from 
the  Arrax  River.  This  river  risas  in  the  mountains 
of  Turkish  Armenia,  not  far  from  the  origin  of  the 
Euphrates  River,  which  has  a  western  and  south- 
western course  toward  the  Persian  Gulf,  while  the  Arrax 
follows  an  eastern  direction  to  the  Caspian  Sea.  The 
upper  portion  of  the  drainage  area,  which  measures 
about  35,000  sq.mi.,  is  composed  chiefly  of  high  moun- 
tains, among  which  Mount  Ararat  reaches  17,000  ft. 
The  total  length  of  the  river  is  about  GOO  miles, 
of  which  about  210  miles  form  the  boundary  between 
Persia  and  Russia.    The  lower  portion  of  the  drain- 
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age  area  is  occupied  by  semi-desert  plains  generally 
called  the  Milsk  and  the  Mugan  Steppes.  The  Milsk 
Steppe  is  situated  northeast  of  Arrax.  The  Mugan  Steppe 
occupies  the  southeastern  part.  At  present  the  Arrax 
Eiver  empties  into  the  Kura  River.  In  the  past  it  often 
changed  its  course  and  on  many  older  maps  its  mouth  is 
shown  independently  of  that  of  the  Kura.  The  dis- 
charge of  the  Arrax  has  not  been  sufficiently  observed 
to  give  a  good  idea  of  its  flow  for  a  long  period.  It  is 
only  known  that  the  maximum  discharge  is  about  35,- 
000  sec.-ft.  and  that  the  minimum  flow  has  been  as  low 
as  858  sec.-ft.  In  the  following  table  are  given  the  max- 
imum, minimum  and  mean  discharges  for  three  years, 
all  in  second-feet : 

Year  Maximum    Minimum  Mean 

1903    15,100  3040  6650 

1904    18,250  3020  6900 

1912    35,000  2990   

Regarding  the  high-water  period,  Arrax  differs  some- 
what from  other  large  Turkestan  rivers,  where  the  high- 
water  period  covers  almost  the  whole  irrigation  season. 
Here  the  high  water  begins  in  March  after  heavy  spring 
rains  and  melting  of  snow,  reaches  its  maximum  in 
May,  and  ends  in  June.   July  and  August  are  the  months 


During  the  last  fifteen  years  the  northern  part  of  the 
Mugan  (about  81,000  acres)  has  been  irrigated  and  set- 
tled by  Russians.  The  irrigation  works  have  been  of 
rather  primitive  character,  and  the  canals  could  only  uti- 
lize the  flood  waters.  In  1908,  the  first  perennial  canals 
were  constructed  by  means  of  which  the  water-supply  of 
the  Northern  Mugan  is  assured  the  year  round.  To  the 
81,000  acres  were  added  during  the  last  few  years  some 
384,000  acres,  all  of  which  are  situated  south  of  the  New 
Arrax. 

The  total  irrigated  area  of  the  Mugan  amounts  to  465,- 
000  acres.  It  is  situated  (Pig.  1)  between  the  rivers 
Arrax  and  Kura,  the  upper  Mugan  Canal  and  the  swamps 
bordering  the  Caspian  Sea.  The  ground  surface  slopes 
away  from  the  river,  the  slope  in  the  immediate  vi- 
cinity of  it  being  about  0.0003.  The  area  is  divided  by 
the  New  Arrax  River  into  two  unequal  parts.  All  recent 
and  more  important  works  are  included  in  the  area  south 
of  the  New  Arrax. 
_  Irrigation  Systems— The  total  irrigated  area  is  di- 
vided into  four  independent  systems  supplied  from  in- 
dependent main  canals.  The  oldest  of  these  is  the  North 
Mugan  system,  situated  between  the  New  Arrax  and 


FIGS.  2  AND  3.    SPUR  CONSTRUCTION  TO  PROTECT  CANAL  INTAKES,  MUGAN  STEPPE  IRRIGATION  PROJECT 
Left— General  view  of  spur.    Right— Lowering  3% -ft.  concrete  block  in  building  spur 


of  the  minimum  discharge.  It  follows  that  the  low- 
water  period  coincides  with  the  period  of  least  rainfall. 
The  river  brings  a  large  quantity  of  silt  from  the  higher 
parts  of  its  watershed.  With  the  diminishing  slopes  in 
the  Mugan,  a  part  of  the  silt  is  deposited  in  the  steppe, 
while  the  other  is  taken  down  to  Kura  and  used  for 
building  up  the  delta  at  the  mouth  of  that  river.  The 
experiments  made  by  different  authorities  who  have 
been  engaged  in  the  investigation  work  in  the  Mugan 
show  that  the  river  carries  in  the  spring  about  1.12%  of 
silt  by  weight,  and  in  winter  about  0.3%  by  weight. 
The  silt  of  Arrax  is  recognized  as  very  beneficial  to  the 
soil  and  can  be  used  as  fertilizer.  But  at  the  same  time 
the  river  carries  a  comparatively  large  amount  of  dis- 
solved salts,  which  are  deposited  with  the  silt.  This  is 
especially  true  during  the  low-water  period.  The  amount 
of  dissolved  salts  in  the  Arrax  water  during  the  spring 
time  is  about  21.74  parts  per  100,000. 

History— Certain  portions  of  the  Mugan  Steppe  have 
been  irrigated  in  past  centuries,  as  is  witnessed  by  many 
remains  of  old  canals;  but  generally  with  the  passing  of 
the  masters  of  the  Mugan  the  irrigation  works  were  de- 
stroyed and  abandoned.  However,  owing  to  the  low  banks 
of  the  Arrax  River  and  the  comparatively  easy  way  of 
diverting  the  water  from  it,  the  narrow  area  of  about  3i/2 
miles  on  both  sides  of  the  river  has  been  irrigated  to  the 
present  day,  and  settled  by  prosperous  Tartars. 


Kura  Rivers.  As  has  been  stated,  it  was  completed  some 
years  ago  and  is  already  settled.  The  other  three  sys- 
tems, the  Upper,  the  Central  and  the  Lower  Mugan, 
have  been  under  construction  for  the  last*  three  years 
and  are  nearing  completion. 

Head-Works— The  adoption  of  four  independent  sys- 
tems for  irrigating  the  465,000  acres  has  resulted  in  five 
independent  intakes,  all  of  which  are  of  the  same  type, 
The  uppermost  intake  (see  map,  Pig.  1)  is  located  a 
few  hundred  feet  below  the  Persian  boundary  and  about 
5y2  miles  above  the  intake  to  the  central  canal.  The 
third  or  lower  intake  is  located  about  15  miles  below  the 
central  intake.  For  irrigating  the  Northern  Mugan  two 
intakes  were  made,  one  just  above  the  junction  of  the 
Arrax  and  Kura,  and  the  other  at  the  point  of  diversion 
of  the  New  Arrax  from  the  Arrax. 

Generally  speaking,  the  head-works  consist  of  an  in- 
take channel  terminating  in  head-gates  at  the  head  of  the 
main  canals.  No  works  whatever  are  provided  for  regu- 
lating the  water  surface  in  the  river  in  front  of  the  head- 
gates.  The  intake  channel  is  not  less  than  2100  ft.  in 
length  and  is  given  ample  dimensions  with  the  view  of 
partial  silting  up,  which  inevitably  must  take  place  above 
the  head-gates. 

The  head-gates  are  all  of  the  same  type.  They  consist 
of  concrete  or  masonry  abutments  and  a  concrete  or  ma- 
sonry floor  3y2  ft.  thick  across  the  whole  width  of  the 
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canal.  Upon  the  foundation  floor  are  placed  structural 
steel  bents,  which  support  the  working  platform  and  lift- 
ing apparatus,  and  between  which  slide  the  gates.  The 
bents  are  placed  5.6  ft.  apart  and  securely  anchored  to  the 
foundation.  The  gates  are  7  ft.  high.  They  are  made 
either  of  wood  or  corrugated  sheet  iron,  and  are  raised 
by  means  of  lifting  screws  or  rack  and  pinion. 

The  bottom  and  slopes  of  the  canal  below  the  head- 
gates  are  faced  with  concrete  1.4  ft.  thick  for  a  distance 
of  about  90  ft.  The  intake  sill  is  placed  about  4  ft. 
below  the  lowest  water  stand  in  the  river. 

Canals- — With  the  exception  of  the  Northern  Mugan, 
the  canal  net  is  very  simple.  There  are  three  main 
canals,  taking  out  from  the  Arrax  and  running  nearly  par- 
allel to  each  other.  Owing  to  almost  complete  absence  of 
watercourses  in  the  Mugan,  no  difficult  construction  work 
is  met  along  the  canal  line.  The  total  length  of  main 
canals  in  the  Southern  Mugan  is  about  133  miles,  and 
that  of  distributaries  and  laterals  about  1470  miles.  As 
a  rule  the  main  canals  have  not  large  distributaries.  Very 
often  small  laterals  take  out  directly  from  main  canals. 

The  canals  are  designed  to  suit  the  discharge  of  the 
river,  which  is  variable  throughout  the  summer.  In  the 
spring,  when  the  discharge  is  great,  the  discharging  ca- 
pacity of  all  three  canals  is  about  5192  sec. -ft.  It  seems 
to  be  proved  by  practice  that  one  good  irrigation  in  the 
spring  is  sufficient  for  growing  a  good  crop  in  the  Mugan. 
Therefore,  during  the  dry  summer  months,  when  the 
river  carries  its  minimum,  the  discharge  of  the  canals 
will  be  reduced  to  a  minimum  sufficient  only  to  satisfy 
the  most  vital  needs  of  the  population.  The  mean  dis- 
charge of  the  canals  is  computed  to  be  about  3600  sec.-ft. 

Drainage  System — Practically  all  land  along  the 
lower  Arrax  is  subject  to  overflow,  and  at  the  present  time 
is  protected  by  levees.  All  this  area  needs  thorough 
drainage,  as  is  also  true  of  the  rest  of  the  irrigated  Miigan, 
where  on  account  of  small  slope  and  lack  of  drainage 
the  alkali  problem  might  become  very  serious.  There- 
fore a  complete  drainage  system  is  designed  and  built  at 
the  same  time  as  the  irrigation  system  (see  map,  Fig.  1). 
The  main  drainage  canals  are  located  in  the  valley  be- 
tween the  main  canals,  and  take  care  not  only  of  the 
drainage  but  also  of  the  surplus  water  from  the  irriga- 
tion canals.  They  discharge  into  lakes  and  swamps  bor- 
dering the  Caspian  Sea. 

The  river  control  is  one  of  the  chief  engineering 
problems  in  the  Mugan.  As  already  mentioned,  the 
Mugan  Steppe  represents  the  delta  of  the  Kura  and 
Arrax  Rivers,  within  which  the  Arrax  meanders  with  a 
slope  of  about  9%  in-  Per  mi.  Like  the  Colorado  River 
below  Yuma,  the  Arrax  has  several  distributaries,  through 
which  it  has  sent  the  surplus  water  independently  from 
the  main  channel  to  the  Caspian  Sea,  creating  always  a 
line  of  lakes  and  swamps.  In  many  instances  it  has  en- 
tirely changed  its  course.  Such  a  break  occurred  in 
1896,  when  the  greatest  part  of  the  flow  went  through 
the  so-called  New  Arrax,  leaving  the  lower  13  miles  of. the 
old  river  bed  almost  dry.  An  enormous  area  was  over- 
flowed, and  the  lakes  created  at  that  time  are  still  in  ex- 
istence. 

The  break  was  closed  in  1908  by  a  structure  known  as 
the  Regulator  Nicholas  II.  This  structure  has  been 
successful  in  regulating  the  flow  of  the  Arrax,  and  has 
fully  justified  its  cost.  The  purpose  of  the  structure 
was  not  only  to  close  the  break  and  turn  the  water  into 


the  old  channel,  but  also  to  relieve  the  lower  channel 
during  the  flood  period  and  prevent  possible  damage 
along  the  river.  The  structure  is  similar  in  its  design 
to  the  common  type  of  head-gates  already  described.  The 
masonry  piers  divide  the  structure  into  five  bays  35  ft. 
wide,  which  are  again  subdivided  by  structural-steel  bents 
into  four  openings,  closed  by  steel  gates  in  much  the 
same  manner  as  the  head-gates.  The  structure  is  de- 
signed to  discharge  about  12,700  sec.-ft. 

The  banks  of  the  Arrax  consist  of  alluvial  silt,  and  in 
many  points  are  overflowed  during  high  stages.  The  area 
subject  to  overflow  is  protected  by  an  earth  embankment. 
The  destructive  action  of  the  river  in  this  kind  of  soil 
is  great,  and  the  bank  protection  is  given  serious  con- 
sideration. On  this  account  the  head-gates  have  been 
placed  2100  ft.  away  from  the  river,  and  in  addition  to 
it  the  bank  above  and  below  the  intake  is  protected  by 
spurs,  with  the  purpose  of  diverting  the  current  from  the 
bank.  The  spurs,  one  of  which  is  shown  in  Fig.  2,  are 
made  of  concrete  or  masonry  in  cubes  31/2  ft.  wide,  which 
are  lowered  into  position  from  boats  (Fig.  3).  On  ac- 
count of  soft  bottom,  the  spurs  sink  into  it  considerably. 
Generally  speaking,  the  construction  of  spurs  is  expen- 
sive and  their  ultimate  value  is  not  yet  known. 

In  the  near  future  will  begin  the  construction  of  the 
Milsk  Steppe  irrigation  project,  by  which  405,000  acres 
of  land  lying  on  the  left  bank  of  Arrax  will  be  reclaimed. 
This  means  that  altogether  870,000  acres  will  receive 
their  supply  from  the  Arrax  River.  It  is  hardly  possible 
to  supply  this  area,  without  the  additional  storage  of 
water,  from  a  river  with  a  total  annual  runoff  of  about 
5,165,000  acre-ft.  The  storage  reservoirs  and  the  supply 
of  main  canals  are  the  chief  problems  of  the  future  on  the 
Arrax  River. 

The  chief  engineer,  and  the  man  who  has  been  con- 
nected since  the  beginning  with  the  irrigation  works  in 
the  Mugan  Steppe,  is  N.  Petroff. 

8 

Annual  Street-Cleaning-  Exhibition — Encouraged  by  the 
success  which  attended  the  exhibition  of  Nov.  23-28,  1914,  and 
by  the  generally  expressed  desire  for  its  repetition,  the  New 
York  City  Department  of  Street  Cleaning  announces  that  it 
will  hold  its  second  annual  exhibition  of  street-cleaning  ap- 
paratus and  appliances  in  the  First  Regiment  Field  Artillery 
Armory,  68th  St.  and  Broadway,  New  York  City,  during  the 
week  beginning  Monday,  Oct.  11,  1915.  The  exhibition  of  1914 
was  more  or  less  experimental.  However,  its  results  made  mani- 
fest beyond  all  doubt  the  newly  awakened  and  constantly  in- 
creasing interest  of  the  people  in  the  vital  question  of  public 
cleanliness.  It  also  made  clear  the  desire  of  public  officials 
to  improve  their  methods,  as  well  as  the  alertness  of  the  in- 
ventors and  manufacturers  who  are  striving  to  meet  the  de- 
mand for  improved  mechanical  equipment.  At  the  time  of 
this  year's  exhibition  it  is  expected  the  Model  District,  for 
which  a  special  fund  was  provided  by  the  Board  of  Estimate 
and  Apportionment,  and  which  is  to  be  equipped  with  modern 
apparatus,  will  be  well  under  way.  The  Model  District  should 
prove  an  attraction  to  manufacturers  and  inventors,  as  well 
as  to  visting  officials.  The  street-cleaning  apparatus  eligible 
for  entry  in  the  forthcoming  exhibition  includes  all  sorts  of 
brooms,  brushes,  sweeping  machines,  flushing  machines  and 
other  equipment  or  applicances  used  in  cleaning  streets  and 
removing  snow;  carts,  wagons,  motor  trucks  or  other  vehicles 
used  for  collecting  garbage,  ashes,  rubbish  and  street  sweep- 
ings; conveyances  for  transporting  refuse,  by  water  or  by 
rail;  methods  for  the  disposal  of  garbage,  ashes,  rubbish  and 
street  sweepings,  including  garbage-reduction  works,  gar- 
bage crematories,  incinerators,  destructors,  etc.  Exhibitors 
will  not  be  required  to  pay  entrance  fees.  Legitimate  street- 
cleaning  apparatus  and  appurtenances  will  be  given  free  space 
in  the  exhibition  hall.  Other  costs  of  placing  their  exhibits 
and  all  risks  must,  however,  be  borne  by  the  exhibitors,  ex- 
cept that  storage  will  be  provided,  without  charge,  for  pieces 
of  apparatus  which  arrive  in  the  city  of  New  York  prior  to  the 
evening  of  Oct.  9. 
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SYNOPSIS — A  three-span  bridge  weighing  3500 
tons  had  to  be  slid  into  place  laterally  as  a  unit; 
the  work  had  to  be  done  between  trains.  Thor- 
oughly planned  moving  arrangements  enabled  the 
moving  to  be  completed  in  10  min.  17  sec.  from 
train  to  train. 

During  the  last  season  two  remarkable  bridge-moving 
enterprises  were  carried  out,  involving  in  both  cases  the 
handling  of  very  heavy  riveted  truss  spans.  In  one  case, 
the  renewal  of  the  Muskingum  Eiver  bridge,  a  set  of  three 
double-track  riveted  truss  spans  was  moved  as  a  unit,  yet 
in  spite  of  this  a  record  of  quick  and  successful  moving 
was  achieved.  In  the  other  case,  the  Brunot's  Island 
portion  of  the  Ohio  Connecting  Ry.  bridge  over  the  Ohio 
River,  eleven  successive  spans  were  moved,  one  by  one, 
under  railway  traffic  that  was  probably  as  heavy  as  that 
over  any  other  large  bridge  in  the  country,  and  through- 
out the  entire  season's  work  this  fact  had  to  be  dealt  with. 
A  further  interesting  fact  is  that  both  enterprises  took 
place  on  the  same  railway  and  were  carried  out  by  the 
same  contractors.  They  will  be  described  in  this  and 
succeeding  articles. 

Conditions  at  the  Muskingum  River  Crossing 
At  Tyndall,  near  Coshocton,  Ohio,  the  "Pan  Handle," 
or  the  Southwest  System  of  the  Pennsylvania  Lines, 
crosses  the  Muskingum  River  by  a  double-track  through 
riveted  truss  bridge  about  735  ft.  long.  In  the  great  flood 
of  March,  1913,  two  piers  were  undermined  and  two 


img'ujim  Bridge 


spans  a  temporary  trestle,  later  replaced  by  a  series  of  70- 
ft.  plate-gircler  spans  carried  on  pile  piers.  Almost  im- 
mediately permanent  rebuilding  was  taken  in  hand. 

Choice  of  Reconstruction  Method 
The  character  of  the  new  foundations  and  the  erec- 
tion problem  were  largely  the  determining  elements  of 


fig. 


NEW   COSHOCTON  BRIDGE   DURING    ERECTION  AND  AT  START  OF  MOVING 


spans  carried  away,  one  of  the  remaining  spans  being 
dropped  at  one  end.  The  railroad  was  cut  in  two  and 
remained  so  for  nearly  three  weeks.  Temporary  repair 
was  made  by  jacking  up  the  dropped  end  of  the  second 
span  on  a  crib  and  substituting  for  the  two  missing 


the  replacement.  The  bridge  had  to  be  built  on  the  old 
alignment,  but  the  replacement  of  the  steelwork  under 
traffic  was  believed  to  be  practically  out  of  the  question, 
on  account  of  the  many  interferences  offered  by  the  tem- 
porary structure,  the  very  heavy  and  important  train 
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movement  over  the  bridge,  the  large  amount  of  miscellane- 
ous debris  in  the  river  at  the  site,  and  the  treacherous  na- 
ture of  the  stream  itself.  At  the  same  time,  the  railway 
officials  did  not  wish  to  operate  over  a  temporary  run- 
around  trestle,  as  the  traffic  was  too  important  and  too 
fast  and  heavy  to  make  this  method  prudent.  It  was 
therefore  decided  to  build  the  new  bridge  on  temporary 
supports  alongside  of  the  existing  structure,  and  later  on 
roll  the  new  bridge  over  into  its  permanent  position. 

The  problem  was  affected  by  two  unusual  factors — the 
necessity  for  building  new  piers  and  the  consequent  ad- 


count  of  the  character  of  the  old  and  temporary  structure, 
supporting  cribs,  debris,  etc.  To  make  this  possible,  traffic 
had  to  be  carried  over  the  new  bridge  in  its  temporary  lo- 
cation while  tearing  out  the  old  bridge,  and  the  traffic 
over  the  line  demanded  that  the  break  in  the  tracks  while 
moving  the  bridge  should  be  reduced  to  the  shortest  pos- 
sible length  of  time.  How  this  was  accomplished  in  de- 
tail is  described  in  the  following. 

The  old  piers,  which  were  built  a  number  of  years  ago, 
when  the  Pan  Handle  Line  was  originally  constructed, 
were  founded  practically  at  the  river  bottom,  with  riprap 
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FIG.  2.  NEW  AND  OLD  BRIDGES  ACROSS  THE  MUSKINGUM  RIVER  NEAR  COSHOCTON,  OHIO 
The  ^  old  bridge_  as  shown  involves  three  elements: 

pie 
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vantage  of  choosing  new  pier  locations,  and  the  fact 
that  one  half  of  the  old  bridge  consisted  of  miscellaneous 
short  spans  put  in  to  replace  the  two  spans  which  had 
been  washed  out,  while  the  other  half  consisted  of  the  or- 
iginal spans,  one  of  which  was  supported  on  cribbing  and 


protection.  The  1913  flood  undersecured  one  pier  about 
20  ft.  below  the  bottom  and  destroyed  it,  while  it  tipped 
over  the  next  one.  Deep  pneumatic-caisson  foundations, 
resting  in  fine  gravel,  were  therefore  chosen  for  the  new 
bridge.    By  a  revision  of  the  span  lengths,  substituting 
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PIG.   3.    ERECTION  FALSEWORK  AND  ROLLING  FALSEWORK,  COSHOCTON  BRIDGE 
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falsework  that  had  been  thrown  in  in  a  hurry  in  order  to 
get  the  line  opened  as  soon  as  possible  after  the  flood. 

Under  these  conditions  replacement  by  rolling  the 
separate  spans  into  place  in  successive  operations  was  im- 
practicable; instead,  it  was  necessary  to  roll  the  three 
spans  of  the  new  bridge,  as  a  whole,  in  one  operation. 

Under  this  method  it  was  preferable  to  tear  out  the  old 
bridge  before  moving  the  new  one,  on  account  of  the  many 
interferences  that  would  have  been  encountered,  and  on  ac- 


three  240-ft.  spans  for  the  four  155-ft.  spans  in  the  old 
bridge,  the  location  of  the  new  piers  and  abutments  came 
clear  of  the  old,  so  that  they  could  be  built  complete  with- 
out disturbing  the  old  bridge  to  any  considerable  extent. 
The  new  piers  and  abutments  were  square,  while  the  old 
ones  were  on  a  15°  skew. 

After  the  new  abutments  and  river  piers  were  built, 
temporary  piers  for  the  erection  of  the  new  bridge  were 
built  in  line  with  them,  on  the  downstream  side,  where 
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they  would  be  sheltered  from  drift  and  scour  in  case  of 
flood.  Because  these  temporary  supports  were  to  can')' 
the  regular  traffic  over  the  new  bridge  for  probably  two 
months  while  the  old  structure  was  being  removed,  and 
because  of  the  very  heavy  loads  carried  (in  the  case  of 
the  two  intermediate  piers  over  4,500,000  lb.  per  pier), 
more  robust  construction  than  ordinary  pile  bents  was 
necessary.  Both  of  the  temporary  abutments  and  one  of 
the  piers  happened  to  come  on  ground  that  was  dry  at  low 
water,  and  in  these  cases  the  temporary  foundations  were 
prepared  by  placing  concrete  mats  about  5  ft.  thick  just 
below  the  ground  surface.  The  remaining  pier,  however, 
came  directly  in  the  channel,  in  20  ft.  or  more  of  water, 
and  required  some  other  form  of  construction.  A  novel 
type  of  pier  was  used,  at  the  suggestion  of  S.  P.  Mitchell, 
consisting  of  a  pile  group  filled  around  with  sand  retained 
by  a  timber  box,  and  the  whole  capped  with  concrete,  all 
as  described  in  Engineering  News  of  May  6,  1915,  p. 
890. 

On  the  foundations  thus  prepared  framed  timber  bents 
were  placed,  carrying  24-in.  I-beams,  which  in  turn  sup- 
ported the  rolling  ways  and  the  dead-  and  live-loads  of  the 
bridge.  These  are  shown  in  Pig. 
work." 


3  as  "Rolling  False- 


Eeection  Trestle 

For  the  erection  of  the  new  bridge,  bents  consisting  of 
12  piles  each,  capped  and  braced,  were  .driven  at  each 
panel-point,  that  is,  about  30  ft.  apart.  .Fig.  3  shows  their 
construction.  To  drive  these  bents  a  special  cantilever 
piledriver  was  built,  which  could  reach  forward  from  the 
bent  last  driven,  and  in  one  setting  drive  six  piles  of 
the  half-bent  (described  in  Engineering  News  of  Jan. 
7,  1915,  p.  28).  The  trestle,  in  fact,  was  built  as  two 
parallel  trestles  (one  for  each  truss)  connected  by  splices 
between  their  caps  and  sash  timbers.  The  driver  first 
drove  and  completed  the  6-pile  bents  for  one  of  the  half- 
trestles  for  the  full  length  of  a  span,  setting  the  caps, 
bracing  and  stringers  as  it  proceeded,  and  then  returned 
and  drove  the  other  half-trestle. 


heavy  dead-  and  live-loads  to  be  carried  by  the  temporary 
abutments  and  piers,  it  was  necessary  to  distribute  these 
loads  over  the  entire  length  of  the  temporary  abutments 
and  piers,  instead  of  concentrating  them  under  the  truss 
bearing-points.  This  was  accomplished  by  utilizing  the 
end  floor-beams  of  the  spans  (which  wore  strong  enough 
for  the  purpose)  by  the  following  method: 

Sandboxes  capable  of  carrying  the  entire  dead-load  were 
placed  between  the  end  floor-beams  and  the  rolling  ways, 


FIG.   4.    CONDITIONS  AT  OLD  COSHOCTON  BRIDGE 
Showing  difficulties  which  complicated  the  erection 

while  the  live-loads  were  carried  by  temporary  grillages, 
consisting  of  two  layers  of  I-beams  with  a  layer  of  tim- 
ber between,  which  were  inserted  between  the  rolling  ways 
and  the  truss  bearing-points. 

In  order  to  make  sure  that  the  dead-loads  would  be 
carried  entirely  by  the  sandboxes,  the  temporary  blocking 
under  the  ends  of  the  truss  was  removed  before  the  block- 
ing over  the  intermediate  bents  was  taken  out,  and  th§ 
spans  were  swung  on  the  sandboxes  for  supports.  The 
temporary  grillages  were  then  placed  under  the  truss 
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PIG.  5.    GRILLAGES  AND  SANDBOXES 

This  erection  trestle  was  in  service  only  up  to  the  time 
of  swinging  the  new  steel  spans.  Upon  completing  the 
steelwork  the  whole  load  of  the  spans  was  transferred 
to  the  "rolling  falsework,"  and  the  intermediate  erection 
bents  were  then  removed.    On  account  of  the  extremely 
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PIG.     6.  VIEWS    OF    ERECTION  FALSEWORK 

bearing-points,  and  the  layer  of  timber  in  these  grillages 
driven  in  to  a  tight  fit. 

The  primary  purpose  of  the  sandboxes  was  to  hold  the 
entire  dead-load  of  the  bridge  a  little  above  its  permanent 
elevation,  so  as  to  permit  the  removal  of  the  temporary 
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grillages  and  rolling  ways  and  the  placing  of  the  shoes 
alter  the  bridge  had  been  moved  to  its  final  position  and 
for  lowering  the  spans  to  a  bearing  on  these  shoes,  thus 
avoiding  all  jacking  for  the  purpose  of  removing  rolling 
ways,  etc.,  and  placing  shoes,  which,  under  the  conditions, 
could  have  been  done  only  with  much  difficulty  and  at 
considerable  cost. 

The  grillages,  rolling,  ways  and  sandboxes  forming  the 
supports  for  the  new  bridge  in  its  movement  from  tem- 
porary to  permanent  position  are  shown  by  drawings  in 
Fig.  5.  The  sandboxes  are  of  unusual  proportions,  but 
otherwise  follow  the  previous  practice  of  the  contracting 
company's  engineer. 

Traffic  was  turned  over  the  new  bridge  as  soon  as  its 
floor  was  completed  and  track  laid,  and  the  dismantling 
of  the  old  structure  was  then  proceeded  with  and  prepara- 
tions made  for  moving  the  new  bridge  over  to  its  perman- 
ent position. 

Moving  the  Bridge 

The  power  for  moving  the  bridge  was  obtained  from 
the  hoisting  engines  of  two  derrick-cars  placed  end  to 


Within  10  min.  17  sec.  after  an  express  train  passed  off 
the  west  end  of  the  bridge  in  its  temporary  position  (see 
Fig.  1),  a  special  train  passed  onto  the  east  end  of  the 
bridge  in  its  permanent  position.  During  this  interval 
the  tracks  were  disconnected,  the  bridge  (having  a  total 
length  of  about  735  ft.  and  weighing,  including  the  der- 
rick-cars, 3500  tons)  was  moved  laterally  a  distance  of  45 
ft.  and  the  tracks  were  then  reconnected  ready  for  regular 
traffic. 

The  remaining  operations  consisted  of  removing  the 
rolling  ways,  etc.,  and  the  placing  of  the  spans  on  their 
permanent  shoes. 

The  splices  in  the  rolling  ways  were  so  arranged  that 
by  splitting  out  the  layer  of  timber  in  the  temporary 
grillages  these  grillages,  as  well  as  the  rolling  ways  under 
the  truss  bearing-points,  could  be  removed  without  inter- 
fering with  the  rolling  ways  and  sandboxes  carrying  the 
spans,  thus  making  it  possible  to  set  the  shoes  under  the 
truss  bearing-points  and  lower  the  spans  to  their  perman- 
ent position  by  means  of  the  sandboxes. 

The  bridge  shoes  are  carried  by  plate-girder  grillages 
running  the  full  length  of  the  concrete  piers  and  abut- 
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end  in  the  middle  of  the  center  span.  Four  sets  of  7- 
part  wire-rope  tackle  were  arranged  to  pull  the  spans  along 
the  rolling  ways  laid  on  the  temporary  and  permanent 
piers,  the  four  leadlines  from  these  tackles  being  carried 
to  separate  drums  on  the  hoisting  engine  (see  Fig.  7).  A 
vertical  telltale,  or  indicator,  set  up  directly  in  front  of 
the  position  of  the  foreman  in  charge  of  the  operation, 
was  so  arranged  that  four  pointers  traveled  up  the  in- 
dicator as  the  corresponding  bridge  shoes  moved  along 
their  tracks,  thus  making  it  easy  to  keep  the  four  moving 
points  exactly  abreast  of  one  another. 

The  moving  was  done  on  Sept.  22,  1914,  and  the  rail- 
way officials,  a  large  number  of  whom  were  present,  had 
arranged,  in  order  to  make  the  progress  of  the  moving 
more  striking,  a  large  clock  dial  at  one  end  of  the  bridge, 
with  a  pointer  on  a  horizontal  scale  alongside,  so  that  the 
time  and  the  progress  of  the  moving  could  be  readily  seen. 


ments  and  are  attached  to  these  grillages  by  large  bolts. 
In  order  to  avoid  having  to  shift  the  spans  longitudinal- 
ly to  make  the  holes  in  the  shoes  match  those  in  the  grill- 
ages, great  care  was  taken  to  set  the  spans  in  their  proper 
relation  to  the  grillages  longitudinally  of  the  bridge  and 
also  to  set  the  rolling  ways  exactly  perpendicular  to  the 
center  line,  the  result  being  that,  after  the  bridge  was 
moved  laterally  45  ft.,  the  holes  matched  so  that  the  bolts 
could  be  put  in  with  the  greatest  ease,  thus  showing  that 
the  bridge  could  not  have  shifted  longitudinally  during 
its  movement  more  than  about  y8  in. 

The  entire  work  was  carried  out  under  the  general  di- 
rection of  J.  C.  Bland,  Engineer  of  Bridges,  Pennsylvania 
Lines  West  of  Pittsburgh,  and  the  erection  scheme  and 
methods  were  devised  by  S.  P.  Mitchell,  president  of  the 
Seaboard  Construction  Co.,  of  Philadelphia,  the  contractor 
for  the  erection  of  the  superstructure. 
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A  Hew  Form  of  Goweffmsmeiat 
Contract 
By  Richard  D.  Micou* 

The  specifications  recently  issued  by  the  supervising 
architect  of  the  Treasury  Department  for  the  construction 
of  a  new  building  for  the  Interior  Department,  Washing- 
ton, D.  C,  mark  the  latest  development  in  the  endeavor 
of  the  supervising  architect's  office  to  devise  a  contract 
that  shall  make  such  provision  for  partial  payments  dur- 
ing the  progress  of  the  work  as  will  be  fair  to  the  contrac- 
tor, the  subcontractor  and  the  Government. 

In  this  aim  they  have  been  much  handicapped  by  the 
provisions  of  the  Heard  law,  28  Stat.,  278,  c.  280,  which 
provides  that  persons  entering  into  formal  contracts  with 
the  United  States  for  the  construction  of  public  buildings 
shall  be  required  to  furnish  bond  with  the  additional  ob- 
ligation that  such  contractors  shall  promptly  make  pay- 
ments to  all  persons  supplying  them  labor  or  materials  in 
the  prosecution  of  the  work  provided  for  in  the  contract, 
such  persons  being  given  the  right  to  sue  both  the  con- 
tractor and  his  sureties  in  the  name  of  the  United  States. 

This  act  has  been  interpreted  by  the  United  States 
Supreme  Court  in  Hill  vs.  American  Surety  Company, 
200  U.  S.,  197,  to  apply  to  any  person  who  furnished 
labor  or  material  in  any  particular,  even  as  it  has  been 
said,  to  a  man  who  cut  down  a  tree  from  which  planks 
were  sawed  that  eventually  went  into  a  building.  As  a 
matter  of  fact,  however,  suits  have  rarely  been  filed  by  any 
one  more  remote  from  the  contractor  than  the  subcontrac- 
tor of  a  subcontractor,  and  even  such  cases  are  extremely 
rare. 

Up  to  about  a  year  ago  the  specifications  simply  pro- 
vided for  the  payment  to  the  contractor  each  month  of  an 
amount  covering  90%  of  the  work  completed  during  the 
month,  as  certified  by  the  Government  inspector;  and 
such  is  the  form  of  contract  now  in  use  for  small  con- 
tracts f.  This  was  not  in  any  way  segregated,  but  was 
paid  him  in  bulk  and  it  was  possible  for  a  contractor 
to  play  one  subcontractor  against  another  from  month  to 
month,  making  it  difficult  for  subcontractors  to  get  their 
money.  These  payments  to  the  contractor  without  any 
method  of  providing  for  partial  payments  to  subcontrac- 
tors and  material-men  as  the  work  progresses  frequently 
resulted  in  the  surety  being  made  liable  for  the  contrac- 
tor's obligations.  In  other  cases  the  contractor  would 
never  quite  finish  the  building,  taking  his  own  profit  out 
of  the  90%  already  paid  him  and  leaving  the  retained 
10%  to  cover  unpaid  claims  for  materials,  etc.,  thus  forc- 
ing the  surety  company  not  only  to  assume  his  obligations, 
but  actually  to  finish  the  work  in  order  to  secure  release 
on  their  bond. 

During  the  past  year,  however,  the  supervising  archi- 
tect's office  has  been  experimenting  with  the  payment  pro- 
visions of  the  contract,  and  the  specifications  for  the  pres- 
ent building  represent  perhaps  the  most  nearly  perfect 
form  possible  under  the  law. 

*Attorney-at-Law,  Maryland  Building-,  Washington  D  C 

satS't^rnl  #  „9i0%  0f  the  value  of  the  work  executed  and 
tect  noting  f^pltC?v,as  ascertained  by  the  supervising  archi- 
s  !hrPu?h  the  superintendent,  will  be  made  monthly 
aeceptaCenbvf  ^  ^  retained  will  be  made  after  the tal 
vJLrF  tance  by  the  duly  constituted  representative  of  the 
braced  7nDthPartmtent'.0fv-a11  "trials  and  workmansh.p  em- 
evlrv  nart  nf  ctrtraCS  b.ut  Payment  will  not  be  made  until 
every  part  of  the  work  to  the  point  for  which  payment  is 
UcTarVrfrt  SRuSl^i0rK  seised1  and  executed  in 
lh?laurpe^ian,gdaerfchl?ec?erem  rem6died  t0  the  s*«"fac3oS  of 


The  new  requirements  are  in  brief  as  follows:  After 
the  award  of  the  contract,  the  contractor  must  furnish 
to  the  supervising  architect  a  schedule  of  the  cost  of  the 
main  branches  of  the  work,  the  sum  total  of  which  shall 
equal  the  amount  of  the  contract.  Upon  the  completion  of 
this  schedule  the  contractor  must  furnish  a  detailed  sup- 
plementary schedule  of  the  work  and  materials  involved  in 
each  main  branch,  arranged  as  far  as  possible  according 
to  the  various  subcontracts  and  itemizing  in  detail  the 
quantities  of  materials  and  labor  involved,  with  the  unit 
price  for  each  (including  overhead  and  miscellaneous 
expenses  and  profit) . 

A  copy  of  these  schedules  is  to  be  furnished  to  the 
government  superintendent  of  construction;  and  on  the 
fifteenth  day  of  each  month  he  certifies  to  the  supervising 
architect  an  estimate  showing  the  scheduled  value  of  the 
work  executed  and  satisfactorily  in  place  and  of  the  ma- 
terials on  the  site  but  not  in  place.  Upon  such  certifica- 
tion, the  contractor  is  paid  for  90%  of  the  work  executed 
and  for  60%  of  the  materials  delivered  and  not  placed. 
This  last  provision  is  an  innovation  and  enables  the  con- 
tractor to  receive  pay  for  such  materials  as  stone  and 
structural  steel  to  the  extent  of  60%,  several  months  before 
he  would  have  received  it  under  the  old  form  of  contract. 

These  payments  are  exactly  subdivided  and  apportioned 
so  that  it  is  possible  to  tell  at  any  given  time  what  has 
been  paid  to  the  contractor  for  any  part  of  the  work  or 
for  any  of  the  materials  delivered.  After  having  com- 
pleted this  estimate  for  a  partial  payment,  the  superinten- 
dent of  construction  prepares  and  posts  on  the  bulletin 
board  in  his  office  a  statement  of  the  same  for  the  infor- 
mation of  subcontractors  and  material-men,  showing  in 
percentage  the  ratio  of  the  total  payments  to  date  on  ac- 
count of  each  subcontract. 

Before  any  subsequent  payment  can  De  made  the  con- 
tractor is  compelled  to  submit  to  the  superintendent  of 
construction  an  affidavit  setting  forth  that  he  has  made 
payment  to  the  subcontractors  and  material-men  in  the 
proportion  shown  to  be  due  them  by  the  previous  state- 
ment; or,  if  he  has  failed  to  make  such  payment,  to  state 
how  much  has  been  withheld  and  for  what  reasons.  His 
subsequent  payments  depend  on  this  statement.  The  con- 
tractor may  further  be  required  to  make  a  sworn  state- 
ment before  he  is  fully  paid  on  the  work  to  the  effect 
that  all  subcontractors  and  material-men  have  been  paid 
in  full. 

A  further  innovation  of  considerable  benefit  to  the  con- 
tractor is  the  provision  that  after  gross  payments  aggre- 
gating one-helf  of  the  contract  price  have  been  made,  the 
supervising  architect  may  remit  to  the  contractor  one-half 
of  the  percentage  retained  on  the  first  quarter  of  the 
work;  after  gross  payments  aggregating  three-quarters, 
one-half  of  the  percentage  retained  on  the  second  quarter ; 
and  after  the  work  is  completed,  awaiting  final  inspection, 
one-half  of  the  percentage  retained  on  the  third  quarter. 

At  the  time  of  the  final  payment,  therefore,  the  retained 
percentage  would  amount  to  5%  on  the  first  three-quarters 
and  10%  on  the  last  quarter  instead  of  10%  on  the  whole 
as  formerly. 

The  provisions  outlined  above  do  not  relieve  the  con- 
tractor or  the  surety  of  their  obligations  but  they  do  pre- 
vent the  indefinite  postponement  of  partial  payments  to 
subcontractors  and  the  accumulation  of  claims  at  the 
end  of  a  contract. 
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SYNOPSIS — Details  of  a  grade-crossing  elimina- 
tion, involving  cuts  and  special  rein  forced-concrete 
bridge  crossings. 

The  elimination  of  grade  crossings  at  Mattoon,  111., 
has  been  complicated  by  the  fact  that  two  railways  inter- 
sected near  the  center  of  the  city.  With  a  train  standing 
at  the  station  or  a  long  freight  train  passing  over  one  line 
and  trains  held  on  the  other  line,  the  street  traffic  was 
blocked  to  a  serious  extent.  The  plan  adopted  was  to 
lower  the  Illiniois  Central  R.R.  (as  having  the  heavier 
traffic)  and  to  leave  the  Cleveland,  Cincinnati,  Chicago  & 
St.  Louis  Ry.  unaltered.  At  the  intersection  a  two- 
story  union  station  will  he  built,  with  station  facilities  on 
the  first  floor  and  railway  offices  above,  stairs  leading  to 
the  platforms  of  the  depressed  tracks. 

The  grade  is  lowered  through  the  city  for  about  7000 
ft.,  and  continues  for  some  distance  beyond,  to  the  freight 
yards.  This  eliminates  a  former  summit  with  0.6% 
grades  and  gives  a  slight  sag,  with  descending  grades  of 
0.3%  from  the  south  and  0.05%  from  the  north.  This 


effects  a  material  improvement  in  the  operation  of  the 
division.  The  maximum  depth  of  cut  is  about  28  ft.  The 
C,  C,  C.  &  St.  L.  Ry.  will  be  raised  about  2  ft.  at  its 
bridge  over  the  cut,  and  five  street  bridges  will  be  built, 
An  inclined  transfer  track  north  of  the  station  will  pro- 
vide for  interchange  between  the  two  lines. 

The  Illinois  Central  R.R.  has  a  200-ft.  right-of-way, 
and  the  cut  is  taken  out  to  a  bottom  width  of  100  ft., 
with  nominal  slopes  of  1  on  1.  This  provides  for  five 
main  tracks,  with  three  through  tracks  and  platforms  at 
the  station,  and  leaves  room  for  a  future  additional  track. 
At  the  south  end  of  the  station  will  be  two  stub  tracks  for 
the  lines  east  to  Evansville  and  west  to  Peoria.  Originally, 
the  Peoria  &  Evansville  division  had  crossed  the  main 
line  at  grade,  but  this  crossing  has  been  replaced  by  double 
Y  connections  on  each  side,  so  that  trains  will  not  run 
through  between  Peoria  and  Evansville.  For  this  divi- 
sion a  new  freighthouse  and  team  yard  have  been  built,  as 
shown. 

It  was  expected  that  the  clay  in  which  the  cut  is  made 
would  slip  after  the  steam-shovel  work  and  stand  finally 
at  about  1  on  1,  so  that  retaining  walls  would  not  be  neces- 


PIG.    1.    TRACK  DEPRESSION  AT  MATTOON,  ILL.;  ILLINOIS  CENTRAL  R.R. 

The  upper  view  shows  the  work  at  Broadway,  with  the  temporary  bridge.  The  new  station  will  be  at  the  left.  The 
three-story  building  at  the  left  is  the  old  union  station  and  hotel,  a  part  of  which  has  been  pulled  down  to  make  room 
for  the  slope  of  the  cut.  The  lower  view  shows  a  broom-corn  warehouse,  with  concrete  underpinning.  Beyond  it  is 
the  temporary  bridge  at  Charleston  St. 
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sary.  But  the  material  continues  to  slide  and  cave,  and 
it  is  probahu  that  retaining  walls  will  have  to  be  built  in 
the  deeper  section,  where  the  slips  may  affect  private 
property.  To  keep  the  right-of-way  clear,  a  toe  wall  of 
piles  backed  with  heavy  planks  has  been  built,  but  this 
does  not  check  the  slipping. 

There  are  several  industries  adjacent  to  the  right-of- 
way  line.  In  some  cases  the  buildings  occupied  by  these 
have  been  supported  on  timber  trestling,  allowing  the 
slope  to  extend  beneath  them ;  in  others  a  heavy  retaining 
wall  has  been  built.  For  this  latter  work  piles  were  first 
driven  and  I-beam  needle-beams  placed  with  the  inner 
ends  resting  on  solid  ground  and  the  outer  ends  on  the 
piles.  A  trench  was  then  made  to  the  required  depth,  and 
the  retaining  wall  was  built  before  making  the  cut  for 
the  track  depression. 

The  typical  design  of  the  street  bridges  is  shown  in 
Fig.  3.  There  are  five  spans  of  30-ft.  clear  width  meas- 
ured on  the  square,  providing  for  four  main  tracks  and 
for  inclines  to  the  industry  connections.  Most  of  them 
are  30  ft.  wide  between  parapets,  with  20-ft.  roadways. 
But  the  bridge  at  Broadway,  the  principal  street,  will  be 
100  ft.  wide,  with  25-ft.  sidewalks.  The  bridges  are  of 
reinforced  concrete,  with  slab  and  beam  deck  supported  on 
bents  and  abutments.  No  piling  is  required,  the  footings 
being  carried  down  in  the  clay  to  about  5  ft.  below  sub- 
grade.  In  the  bents  the  columns  are  connected  at  the 
bottom  by  a  guard  wall  3i/2  ft.  high  above  rail  level,  as  a 
protection  against  derailed  wheels.  The  beams  of  the 
floor  slab  rest  on  brackets  upon  the  faces  of  the  bents  and 
abutments,  and  the  sidewalks  are  cantilever  slabs  carried 
by  brackets  on  the  ends  of  the  bents. 

Gas  and  water  mains  are  carried  through  the  bents, 
being  supported  by  U-hangers  embedded  in  the  deck  slab. 


The  sewerage  system  being  separated  by  the  deep  cut  an 
intercepting  sewer  had  to  be  built  along  the  east  side  of  the 
right-of-way. 

In  concreting,  the  bents  are  poured  to  the  level  of  the 
tops  of  the  column  shafts,  and  the  concrete  for  the  cap 
girder,  extending  to  the  top  of  the  bent,  is  poured  sepa- 
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rately.  The  floor  slab,  with  its  longitudinal  and  trans- 
verse beams,  is  poured  next,  the  parapets  being  poured 
last  as  a  separate  operation.  The  forms  are  of  wood. 
The  concrete  in  the  footings  is  1:3:6,  and  that  in  the 
upper  work  1:2:4,  using  both  gravel  and  broken  stone. 
A  concreting  plant  is  installed  adjacent  to  the  bridge, 
with  an  elevator  tower  for  spouting  the  concrete  into 
place. 

The  C.,  C,  C.  &  St.  L.  Ry.  will  be  carried  by  a  double- 
track  through-girder  bridge,  the  steel  being  incased  in 
concrete  to  harmonize  in  appearance  with  the  adjacent 
street  bridges.  This  railway  and  the  several  streets  are 
carried  across  the  cut  by  timber  bridges  during  the  prog- 
ress of  the  work. 

In  making  the  excavation  a  cut  wide  enough  for  two 
tracks  was  made  first,  while  trains  were  operated  on  sur- 
face tracks  at  one  side  of  the  right-of-way.  When  run- 
Si 


SYXOPiSIS — Del  ails  of  intricate  steel  work  of  a 
special  dome.    Method  of  erection  also  given. 


The  dome  of  the  Palace  of  Horticulture  at  the  Pan- 
ama-Pacific Exposition,  already  referred  to  in  Engi- 
neering News  of  Oct.  15,  1914,  p.  759^  is  quite  fully 
shown  as  to  framing  by  the  group  of  drawings  in  Fig.  1 
of  the  present  article,  and  is  briefly  described  in  the  fol- 
lowing. 

Dome  Framing 

The  dome  framing  is  similar  to  that  first  used  by  the 
noted  German  engineer,  Schwedler,  being  of  the  rib  type. 
The  dome  has  24  latticed  ribs,  30  in.  in  depth,  which 
frame  into  a  ring  at  the  top  and  are  connected  by  11 
horizontal  latticed  rings.  These  horizontal  rings  are  18 
in.  deep,  except  a  36-in.  ring  at  the  springing  line  of  the 
dome,  which  absorbs  all  residual  dome  thrust.  The  ribs, 
however,  continue  25  ft.  below  the  springing  line  as  ver- 
tical members  framing  the  cylindrical  base  of  the  dome, 
down  to  a  level  65  ft.  above  ground,  where  they  foot  upon 
a  system  of  girders  forming  the  top  of  the  supporting 
tower. 

Between  the  main  ribs,  4-in.  I-beam  jackrafters  frame 
into  the  horizontal  rings.  These  carry  wooden  purlins  to 
which  skylight  bars  are  attached,  all  of  the  dome  surface 
except  the  basket  being  glass.  All  bays  of  the  dome  frame 
are  braced  by  crossed  adjustable  rod  diagonals,  ranging  in 
size  from  T%  in.  square  at  the  top  to  1%  in.  square  at  the 
bottom. 

In  all  the  latticed  members  of  the  dome  framing,  angle 
lacing  bars  were  used  instead  of  flat  bars.  These  give 
greater  shear  resistance  and  can  transmit  compression, 
for  which  flat  bars  are  poorly  adapted. 

The  spider  or  ring  at  the  apex  of  the  dome  is  a  circu- 
lar girder  6  ft.  in  diameter  and  36  in.  deep;  it  has 
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ning  tracks  were  laid  in  the  cut,  the  surface  tracks  were 
abandoned  and  the  cut  then  widened  to  full  section.  In 
both  cases  two  75-ton  steam-shovels  were  used,  working 
from  opposite  ends  of  the  work.  The  material  was  han- 
dled in  12-yd.  side-dump  cars  and  was  all  used  for  widen- 
ing the  roadbed  and  freight  yards  south  to  the  city. 

The  cost  of  the  work  will  be  about  $600,000.  All  of 
this  will  be  paid  by  the  Illinois  Central  R.R.  and  the 
C.,  C.,  C.  &  St.  L.  Ry.  The  grading  was  let  to  J.  D. 
Lynch,  of  Monmouth,  III,  and  the  concreting  was  done 
by  the  Bates  &  Rogers  Construction  Co.,  of  Chicago.  The 
work  was  begun  in  April,  1914.  The  four-track  cut  was 
completed  in  December,  1914,  and  the  bridges  are  rapidly 
nearing  completion.  The  work  is  under  the  direction  of 
A.  S.  Baldwin,  Chief  Engineer  of  the  Illinois  Central  R.R., 
and  F.  L.  Thompson,  Assistant  Chief  Engineer. 
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in.  web-plate  and  four  flange  angles  -Jx4x/V;  in.  Two 
diametral  diaphragms  at  right  angles  to  each  other  stif- 
fen the  ring.  These  have  3x3x/„-in.  flange  angles,  and 
iVin.  web-plates. 

Supporting  Tower 

The  system  of  tower  framing  supporting  the  dome  it- 
self is  also  shown  in  the  drawings.  Fig.  1.  It  comprises 
eight  piers  capped  by  girders  and  trusses.  Each  pier 
is  composed  of  four  columns  placed  at  the  corners 
of  a  trapezoid.  The  trapezoid  has  two  sides  nor- 
mal to  a  radius  of  the  dome  passing  through  its  cen- 
ter, the  shorter  side  being  4^  ft.  long;  the  diverging 
sides,  which  inclose  an  angle  of  45  deg.,  are  15  ft.  10  in.  ii. 
length.  The  outer  and  inner  sides  of  the  piers  are  braced 
from  bottom  to  top,  but  the  diverging  sides  have  por- 
tal-framed openings  for  a  height  of  14  ft.  7  in.  from  the 
bottom,  to  provide  a  passageway. 

Between  the  tops  of  the  interior  columns  of  adjacent 
piers  are  plate-girders  6  ft.  4!/2  in.  in  depth,  57  ft.  5% 
in.  long.  These,  together  with  trusses  which  frame  from 
girder  to  girder  across  the  interior  face  of  the  piers,  sup- 
port the  24  ribs  of  the  dome. 

Between  the  exterior  columns  of  adjacent  piers,  steel 
trusses  (also  6  ft.  4^  in.  deep)  support  a  portion  of  the 
flat  roof  and  the  staff  ornaments  forming  the  decoration 
of  the  wall  surrounding  the  lower  part  of  the  dome.  These 
trusses,  as  well  as  the  plate-girders  on  the  inner  face  of 
the  tower,  are  kneebraced  to  the  columns  of  the  piers.  The 
trusses  and  plate-girders  are  braced  together  in  both  up- 
per- and  lower-chord  planes.  This  not  only  serves  the 
purpose  of  bracing  the  compression  chords  of  the  girders 
and  trusses,  but  constitutes  a  stiff  ring  around  the  en- 
tire base  of  the  dome  which  effectually  distributes  the 
horizontal  wind  load  to  all  of  the  eight  piers. 

Each  of  the  inner  columns  is  a  20-in.  59-lb.  I-beam; 
the  two  adjacent  columns  are  laced  together  front  and 
back  with  5x3xf%-in.  angles.  The  lacing  is  doubled  above 
the  knee-braces,  to  provide  for  portal  action.    These  col- 
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FIG.    1.    FRAMING  OP  DOME  AND  SUPPORTING  TOWER,  PALACE  OF  HORTICULTURE   PANAM  A.- 
PACIFIC EXPOSITION,  SAN  FRANCISCO 
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iimns  are  reinforced  by  flange-plates  and  by  web  side- 
plates  in  the  respective  regions  of  maximum  bending,  as 
indicated  in  the  drawing  of  these  columns  in  Fig.  1.  The 
outer  columns  of  the  pier  are  "each  one  I-beam,  5  5-in. 
38-lb.  in  the  upper  section,  and  18-in.  48^-lb.  in  the 
lower  section. 

Particulars  as  to  makeup  of  trusses  and  bracing  are 
given  in  the  drawing. 

The  weight  of  steel  for  that  portion  of  the  structure 
above  the  tower  plate-girders  is  200  tons.  This  amounts 


the  dome  of  the  Horticultural  Building  at  the  Chicago 
Exposition,  as  computed  from  the  data  in  the  article  in 
Engineering  News,  March  12,  1892,  p.  240,  were:  Steel 
per  sq.ft.  roof,  10.7  lb. ;  steel  per  cu.ft.  inclosed  space, 
0.312  lb. 

Erection 

The  steel  of  the  supporting  frame  of  the  dome  rests 
upon  a  timber  grillage  supported  by  piles.  The  timber 
caps  are  well  drift-bolted  to  the  piles.    This  is  counted 


FIG.  2.  ONE  SIDE  OF  SUPPORTING  TOWER  OF  DOME  COMPLETED^  AND  ANOTHER   SIDE   BEING  ERECTED 


FIG.   3.    PLACING  UPPER  RIB  SECTIONS  OF  DOME;  LOWER    PART    OP    DOME    ALREADY  ERECTED 


to  8^2  lb.  per  superficial  sq.ft.  of  roof  surface,  or  0.304 
lb.  per  cu.ft.  of  volume  of  the  portion  considered.  The 
total  weight  of  steel  in  dome  and  substructure  is  503  tons, 
giving  an  average  weight  of  0.358  lb.  per  cu.ft.  volume 
inclosed  by  the  frame.    The  corresponding  quantities  for 


on  as  producing  some  fixing  effect  upon  the  column, 
which  was  utilized  in  the  analysis  of  stresses. 

The  supporting  frame  up  to  the  base  of  the  dome  ribs 
was  erected  complete  before  any  of  the  ribs  were  placed. 
For  raising  the  ribs,  a  battered  tower  was  constructed  in 
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the  center  of  the  dome  area,  in  height  .slightly  greater 
than  the  top  of  the  dome  substructure.  Upon  this  tower 
were  placed  one  guyed  mast  and  two  guy  derricks.  The 
mast  supported  the  top  ring  of  the  dome  by  means  of  rod 
hangers  with  turnbuckles;  adjustment  of  the  top  ring- 
to  position  was  made  by  means  of  these  turnbuckles  and 
similar  turnbuckles  in  the  mast  guys. 

The  portion  of  the  ribs  between  the  girders  and  the 
first  splice,  including  the  rings  and  diagonal  rods,  was 
erected  first.  Meanwhile  the  remaining  ribs  were  as- 
sembled in  pairs  on  the  ground,  a  pair  of  ribs  with  the 
connecting  rings  and  diagonal  rods  being  riveted  to- 
gether, and  swung  into  place  by  the  guy  derricks,  com- 
pleting the  erection  of  the  steel.  The  weight  of  a  pair 
of  rib  sections,  completely  assembled,  was  approximately 
8  tons. 

All  steel  connections  of  the  dome  frame  itself  were  riv- 
eted ;  the  supporting  frame,  however,  has  bolted  steel  con- 
nections, ordinary  bolts  being  used. 

The  plans  for  this  building  were  prepared  by  the  Di- 
vision of  Works  of  the  Exposition  Company.  H.  D.  II. 
Connick  is  Director  of  Works,  and  A.  H.  Markwart  is 
Assistant  Director  of  Works.  The  dome  and  substruc- 
ture were  designed  by  the  writers  under  the  immediate 
supervision  of  H.  D.  Dewell,  Chief  Structural  Engineer. 
After  the  design  was  completed,  the  stresses  in  the  dome 
were  checked  by  R.  G.  Doerfling,  Civil  Engineer. 

Bakewell  &  Brown,  of  San  Francisco,  were  the  archi- 
tects of  the  building.  Dyer  Bros.,  of  San  Francisco,  were 
the  contractors  for  the  fabrication  and  erection  of  the 
steel. 

A  Proposed  M.atiimg  System  for 
TracM  Scales 
By  A.  M.  Van  Auken* 

There  is  no  well-defined  manner  of  determining  the 
capacity  of  either  a  track  scale  or  a  wagon  scale.  Most 
scale  companies  calculate  the  scale  for  a  distributed  load 
and  call  that  its  capacity,  although  some  have  in  certain 
instances  just  doubled  this.  Many  railway  engineers  who 
have  studied  the  scale  question  are  of  the  opinion  that 
the  capacity  of  the  scale  should  be  twice  the  load  which 
can  be  imposed  upon  one  section,  while  a  few  think 
it  should  be  2y2  times  this. 

To  illustrate  the  wide  divergence  thus  created  between 
the  scale  designer,  the  scale  salesman  and  the  railroad 
engineer,  a  well-known  four-section  scale  of  the  cross- 
lever  or  Fairbanks  type  may  be  cited.  It  was  designed 
for  a  distributed  load  of  330,000  lb.  and  called  by  its 
designer  a  150-ton  scale.  The  salesmen  for  the  company 
call  it  a  300-ton  scale,  while  those  engineers  who  consider 
twice  the  weight  on  one  pair  of  levers  as  the  capacity 
would  call  it  a  110-ton  scale  and  those  who  would  allow 
2i/2  times  the  weight  on  one  pair  of  levers  to  be  the 
capacity  would  call  it  a  137y2-ton  scale. 

There  are  three  parts  to  a  track  scale— scale-pit  and 
foundation,  weighing  machine,  or  scale  proper,  and 
weigh-bridge  and  its  tracks.  The  deck  over  the  pit  is 
part  of  that  structure.  At  certain  points  the  weighing 
machine  rests  on  the  foundation,  while  at  points  above  it 
supports  the  weigh-bridge.  The  scale  is  called  a  four- 
section  scale  when  there  are  eight  such  points  and  a  five- 
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section  when  there  are  ten,  there  being  a  set  of  two  cross- 
levers  at  each  point.  Each  cross-lever  transmits  the  load 
to  a  longitudinal  lever,  and  other  levers  transmit  it  to  the 
weigh-beam.  The  capacity  of  the  scale  is  not  affected 
by  the  scale-pit  or  weigh-bridge,  though  each  of  these 
must  be  adequate  to  the  service  it  must  perform.  The 
accuracy  of  the  scale  depends  upon  the  sufficiency  of  the 
levers  in  strength  and  rigidity  and  upon  the  sufficiency 
in  length  and  perfection  of  bearing  of  the  pivot— or,  as 
it  is  commonly  called,  the  knife-edge.  As  the  levers  are 
made  of  cast-iron,  of  steel  castings  and  of  rolled  steel  sec- 
tions, there  is  a  wide  range  in  their  rigidity  and  ultimate 
strength.  Another  feature  of  the  capacity  is  the  weigh- 
beam,  which  must  be  graduated  to  a  point  where  it  will 
weigh  the  maximum  load  to  come  upon  the  scale. 

It  is  proposed  to  suggest  a  better  method  of  designating 
scales  than  the  present  one  of  capacity. 

A  suggestion  has  been  made  by  W.  Samaus,  of  the 
Bessemer  &  Lake  Erie  R.R.,  for  describing  a  scale- 
namely,  to  use  three  sets  of  figures.  Scales  are  installed 
in  several  ways:  (1)  With  weigh-bridge  and  scale-rail 
the  full  length  of  the  pit;  (2)  with  ends  of  the  pit 
bridged  over  so  that  the  end  of  the  scale-rail  comes  just 
over  the  center  of  the  end  levers  and  pivot;  (3)  with  ends 
bridged  so  that  the  end  of  scale-rail  comes  at  some  point 
between  the  first  and  second  pair  of  levers  and  pivot. 
Each  will  call  for  a  different  length  of  scale-irons  and 
pit  for  the  same  scale-rail.  Mr.  Samaus  suggests  calling 
a  scale  by  figures  which  will  represent  (a)  length  between 
centers  of  end  sections  of  scale,  (b)  number  of  sections  of 
scale,  (c)  length  of  scale  rail.  Thus,  a  scale  52  ft.  be- 
tween end  sections,  with  four  sections,  and  50-ft.  scale- 
rail,  would  be  denominated  a  52-4-50  scale.  This  seems  a 
most  excellent  suggestion. 

Another  compound  expression  which  would  give  a  good 
description  of  the  scale  might  be  used.  Let  the  first  figure 
give  in  thousands  of  pounds  the  load  for  which  the  main 
lever  is  designed,  the  second  the  length  in  inches  of  the 
bearing  of  the  main  knife-edge  or  pivot,  and  the  third  the 
capacity  of  the  weigh-beam  in  thousands  of  pounds.  Thus 
the  well-known  "B.  &  O."  scale  would  be  described  with 
reference  to  capacity  as  55-10-200  and  the  New  York 
Central  Lines  West  proposed  scale  as  75-15-300 ;  in  each 
case  the  correct  capacity  of  the  scale  would  be  indicated. 
As  to  how  the  capacity  of  the  lever  should  be  rated,  it 
might  be  well  to  define  that  it  should  be  able,  in  a  testing 
machine,  to  sustain  the  load  named  without  showing  a 
deflection  in  excess  of  one  two-thousandth  part  its  length, 
and  to  sustain  double  that  load  without  permanent  set, 
leaving  choice  of  metal  to  the  builder. 

This  plan  is  offered  as  a  step  forward  and  in  the  hope 
that  it  or  some  better  method  will  be  adopted  which  shall 
correct  the  prevailing  confusion.  Even  in  eases  where 
scales  are  designed  for  a  stated  load  under  present  condi- 
tions it  is  possible  for  a  "150-ton"  scale  to  have  its  levers 
designed  for  a  static  load  anywhere  from  50,000  to  75,000 
lb.  and  its  main  pivot  to  be  anywhere  from  5  in.  to  15  in. 
in  length.  Some  scale  men  contend  for  a  load  of  10,000  lb. 
per  lin.in.  of  pivot,  while  others  would  not  allow  over 
half  that  amount. 

The  First  Honorary  Doctor's  Degree  in  Engineering  to  be 

awarded  in  this  country,  so  far  as  we  can  determine,  was 
that  given  by  New  York  University  in  June,  1866,  to  Erastus 
W.  Smith,  who  became  Doctor  of  Physical  Science,  "in  recog- 
nition of  his  abilities  as  an  engineer." 
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Reviewed  by  M.  P.  Pa  ret* 

RAILROAD  FIELD  MANUAL  FOR  CIVIL  ENGINEERS— By 
William  G.  Raymond,  M.  Am.  Soc.  C.  E.,  Professor  of  Civil 
Engineering  and  Dean  of  the  College  of  Applied  Science 
in  the  State  University  of  Iowa.  New  York:  John  Wiley 
&  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Leather, 
5x7  in.;  pp.  vii  +  398;  31  text  figures  and  83  tables.  $3, 
net. 

The  author  has  in  his  preface  largely  confined  his  re- 
marks to  his  suggested  general  adoption  of  the  decimal 
division  of  degrees  and  of  five-place  tables.  While  the 
actual  use  of  either  is  not  new,  yet  a  practical  effort  to 
make  their  use  universal  as  good,  or  the  best  practice,  is 
new,  and  the  author  is  to  be  commended  for  his  courage 
in  coming  to  the  front  in  a  way  tending  to  a  practical 
realization  of  his  hope  for  a  general  adoption  of  such  fea- 
tures. 

The  engineering  profession  is  not  so  hidebound  by 
precedent  as  is  that  of  the  law,  but,  like  the  "man  from 
Missouri,"  it  likes  to  be  "shown."  Its  conservatism  re- 
quires practical  demonstration  of  applicability  before  it 
will  adopt  anything  new  as  good  practice. 

This  is  an  age  of  overtalked,  overwritten,  but  under- 
applied,  efficiency.  The  general  (it  should  be  the  uni- 
versal )  adoption  and  use  of  the  author's  tables  will  be  a 
deserved  example  of  applied  efficiency. 

The  feature  of  having  the  applicable  tables  assem- 
bled with  the  immediate  subject  matter  is  practical  and 
commendable;  however,  a  thumb  index  would  materially 
assist  to  locate  them  quickly. 

It  seems  to  be  a  more  or  less  firmly  established  principle 
that  a  review  of  a  book  must  be  largely  a  criticism.  It 
would  be  unjust  to  Professor  Raymond  to  utilize  more 
space  in  criticism  than  in  commendation,  without  first 
stating  that  the  commendable  features  are  largely  in  excess 
and  at  the  same  time  apparent. 

The  treatise  is  a  "Railroad  Field  Manual,"  and  when 
considered  by  the  man  behind  the  gun — the  field  man — it 
•is  found  to  lack  certain  features  which,  if  not  essential, 
may  safely  be  termed  desirable,  as  tending  from  a  prac- 
tical point  of  view  to  completeness. 

There  are  noticeably  two  features,  or,  more  properly, 
classes,  of  railroad  field  work  which  might  have  been 
profitably  mentioned  but  which  are  not — railroad  surveys 
and  railroad  valuation.  Railroad  surveys — reconnaissance, 
preliminary  and  location — are  the  very  foundation  of 
railroad  work,  and  upon  the  outcome  of  these  is  very  large- 
ly dependent  the  final  success  of  the  railroad.  The  omis- 
sion of  a  chapter  on  railroad  surveys  materially  reduces 
the  value  of  the  treatise  as  a  field  book.  Railroad  work 
does  not  begin  with  the  running  of  curves,  the  use  of  the 
spiral  or  the  application  of  "location  theories  and  tables" 
and  "estimating  and  construction  tables." 

In  a  chapter  on  railroad  surveys  there  might  be  pre- 
sented a  brief  practical  method  of  determining  a  P.  I., 
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short  cuts  to  setting  angles  on  vernier  for  successive  de- 
flections, thumb  rules  and  short  practical  methods  gen- 
erally. 

Lavis'  treatise  on  "Uailroad  Location  Surveys,"  issued 
in  1906,  while  possibly  not  fully  modern,  is  about  the  best 
compendium  of  good  practice  in  that  line,  and  a  conden- 
sation of  its  subject  matter  would  seem  a  very  desirable, 
if  indeed  not  an  essential,  feature  of  a  railroad  field 
manual. 

Not  so  essential,  but  to  be  up  to  date,  a  brief  chapter 
on  railroad  valuation  would  not  have  been  out  of  place. 
Life  is  too  short  to  cull  something  practical  out  of  the 
great  mass  of  what  has  been  written,  on  the  subject  of 
railroad  valuation,  but  from  what  has  been  done  by 
corporations  and  state  commissions  it  would  be  feasible 
to  compile  a  useful  abstract  of  field  practice. 

In  connection  with  the  use  of  Table  I,  p.  12,  and  fol- 
lowing the  introduction,  a  table  converting  minutes  into 
decimals  of  a  degree  would  be  serviceable.  The  table 
of  tangential  corrections  on  p.  33  might  well  have  been 
extended  to  angles  over  20  deg.  to  cover  certain  classes 
of  interurban  and  street-railway  and  yard  and  canal 
work. 

The  chapter  on  "The  Spiral"  seems  unnecessarily 
voluminous,  both  as  to  text  and  tables,  although  it  might 
have  been  well  also  to  give  an  illustrative  example  of 
spiraling  a  simple  curve.  The  form  of  spiral  used  is  a 
good  one,  but  the  tables  are  not  carried  out  far  enough 
for  use  in  mountain  country  calling  for  sharp  curvature 
and  short  tangents.  To  illustrate :  If  there  was  a  10-deg. 
curve  and  the  tangent  length  between  curves  were  limited 
to  40  ft.,  the  amount  available  for  that  curve  spiral 
(Table  XXIII,  for  shortest  spirals)  would  give  49.92  ft. 
for  "L,"  necessitating  a  rather  complicated  use  of  the 
tables. 

Chapter  V  should  have  embraced  an  article  on  over- 
haul. While  the  tendency  may  be  toward  pay-both-way 
contracts,  yet  there  are  many  railroad  companies  which 
almost  universally  use  haul-clause  contracts,  and  there 
are  many  sections  of  country  where  to  get  desirable  com- 
petitive bids  and  economic  grading  its  use  is  necessary. 

Table  LXI,  p.  290,  is  ostensibly  for  the  conversion  of 
linear  feet  of  100-ft.  wide  right-of-way  into  acres.  In 
point  of  fact  it  is  a  table  to  convert  acres  into  linear  feet 
of  100-ft.  wide  right-of-way.  If  it  were  what  the  text 
terms  it,  the  first  columns  should  contain  "linear  feet 
of  R.  0.  W."  and  the  second  "acres;"  then,  with  the  first 
column  reading  by  tens,  the  table  would  have  covered  the 
ground  in  less  space  and  in  a  more  practical  manner  for 
field  application. 

The  chapter  on  "Turnouts  and  Crossovers"  deals  only 
with  straight  track.  It  might  well  have  contained  some- 
thing on  turnouts  from  the  inside  or  outside  of  curves. 

I  take  this  opportunity  to  express  to  my  assistants, 
II.  J.  Saunders,  G.  T.  Morris  and  R.  T.  Guppy,  my  appre- 
ciation of  valuable  comments  on  this  book  from  the  view- 
point of  modern  field  practice. 
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ELECTRIC  RAILWAY  HANDBOOK:  A  Reference  Book  of 
Practice  Data,  Formulas  and  Tables  for  the  Use  of  Oper- 
ators, Engineers  and  Students — By  Albert  S  Richey  Pel- 
low,  Am  Inst.  E  E.,  Consulting  Engineer,'  Professor  of 
Electric  Railway  Engineering,  Worcester  Polytechnic  In- 
stitute; Assisted  by  William  C.  Greenough.  New  York  and 
London:  McGraw-Hill  Book  Co.,  Inc.  Flexible  leather; 
4x7  in.;  pp.  xi  +  832;  illustrated.    $4,  net. 

Most  engineer-authors  would  have  felt  that  the  sub- 
division of  engineering  work  on  an  electric  railway  was 
so  distinct  that  there  would  always  be  track  and  structure 
engineers,  electrical  and  mechanical  men,  etc.,  and  that 
a  general  handbook  of  electric-railway  engineering  would 
not  be  demanded.  But  Professor  Richey  enjoys  a  large 
acquaintance  among  street-railway  engineers  and  has  a 
good  chance  to  find  the  need  for  such  a  book,  as  well  as 
what  should  go  into  it.  The  book  certainly  brings 
together  in  very  convenient  form  a  variety  of  data  which 
have  been  widely  scattered  before. 

Location  and  the  cost  of  the  various  operations  of 
original  construction  appear  first.  Standard  city-track 
construction  on  a  number  of  important  systems  is  pictured 
and  the  use  of  various  standard  and  special  rails  is 
discussed.  Theory  and  practice  in  track  work  are  briefly 
outlined,  including  diagrams  of  some  notable  car-barn 
track  layouts.  Considerable  attention  is  paid  to  general 
car-house  and  shop  layouts. 

Following  this  is  a  section  on  train  movements — 
building  up  schedules  and  finding  train  resistance,  ac- 
celeration, run  curves,  current  requirements,  etc.  A 
section  on  motors  gives  typical  characteristics,  selection 
for  a  given  service,  methods  of  maintenance  and  repair, 
and  lubrication  practice.  Another  section  describes  the 
available  systems  of  motor  control  and  gives  a  few  notes 
on  inspection  and  maintenance.  Many  data  on  practice 
throughout  the  country  are  given  in  the  sections  on 
trolley  wheels  and  other  collectors,  and  on  trucks,  axles, 
bearings  and  wheels. 

One  section  takes  up  braking,  going  into  such  ultimate 
details  as  variations  of  friction  coefficients,  weight 
transfer,  relations  between  air  pressure,  piston  areas,  and 
lever  lengths,  shoe  positions,  rigging  standards,  slack 
adjusters  etc.  Various  air-brake  systems  are  described 
at  length.  Other  types  of  brakes  (besides  hand  brakes), 
such  as  magnetic,  reversed-motor,  regenerative,  etc.,  are 
briefly  noted.  The  growing  importance  of  regenerative 
braking,  as  manifested  by  recent  important  heavy  in- 
stallations, would  have  excused  a  more  detailed  present- 
ation of  that  topic  than  is  found  under  train  movements 
or  brakes. 

Rolling  stock  is  given  one  section,  diagrams  for  a  large 
number  of  urban  surface  and  rapid-transit  and  interurban 
cars  being  shown.  The  advantages  and  limitations  of 
surface-car  trains  are  presented.  Practice  in  cleaning, 
heating,  ventilation  and  lighting  of  cars  is  reviewed.  The 
most  important  features  of  the  leading  types  of  electric 
locomotives  are  presented  in  a  form  making  comparisons 

_  Under  transmission  and  distribution  are  grouped 
important  details  of  trolley-wire  supports,  data  for  steel 
concrete  and  wood  poles,  specifications  for  overhead 
crossings  of  light  and  power  lines,  features  of  approved 
wires  and  cables,  etc.  Third  rails  and  conduits  are  not 
neglected.  The  importance  today  of  the  return  circuits 
warrants  the  attention  here  shown  to  details  of  track 
bonding,  electrolysis  of  neighboring  buried  structures, 


insulated  negative  feeders,  etc.  Some  will  feel  that  this 
section  could  have  been  strengthened  by  giving  the 
electrolysis-mitigation  results  secured  in  various  cities 
with  the  cooperation  of  the  Bureau  of  Standards. 

The  final  pages  of  the  book  give  brief  summaries  of 
commercial  processes  for  preserving  wood  and  descriptions 
of  various  signal  and  telephone  lines,  highway-crossing 
warnings,  etc. 

m 

AUTOMATIC  TELEPHONY:  A  Comprehensive  Treatise  on 
seV  Smrth  aM  Semi-Automatic  Systems-By  Arthur  Bes" 
sey  Smith,  M.  Am.  Inst.  E.  E. ;  Formerly  Professor  of 
Telephone  Engineering,  Purdue  University,  and  Wilson 
Lee  Campbell,  Fellow  Am.  Inst.  E.  E  New  York  S 
London:  McGraw-Hill  Book  Co.,  Inc  Cloth-  6x9  in  -  nn 
xii  +  407;  271  illustrations.     $4,  net  '  PP' 

Engineers  generally  feel  that  ordinary  telephony  is 
a  complicated  art  and  science  not  to  be  seriously  invaded 
except  by  specialists  ;  and  automatic  systems  are  commonly 
regarded  as  still  farther  beyond  ordinary  comprehension. 
The  several  good  treatises  on  manual  systems  have 
done  much  to  open  up  that  branch  to  any  intelligent 
student,  and  this  book  will  do  the  same  for  the  other 
division.  The  automatic  equipment  and  operation  is,  of 
course,  extremely  complex,  but  it  can  be  mastered  if 
studied  step  by  step  with  a  lucid  text  like  this. 

The  authors  have  succeeded,  as  well  as  could  be  ex- 
pected in  400-odd  pages,  in  describing  typical  apparatus 
and  circuits  of  the  more  important  makers,  including 
the  Western  Electric  Co.  (the  manufacturing  department 
of  the  American  Bell  system).  Their  more  general 
discussions,  however,  on  territorial  development,  traffic, 
central-station  design,  long-distance  lines,  etc.,  have 
followed  the  practice  of  a  single  company— the  Automatic 
Electric  Co.,  probably  the  best  known  of  the  "indepen- 
dent" makers  of  automatic-telephone  equipment. 

The  volume  opens  up  with  a  discussion  of  "trunking" 
—economic  arrangement  of  leads  from  subscribers  to 
the  central  office.  After  this  it  plunges  into  the  details 
of  calling  and  switching  systems,  which  make  up  the 
book,  except  for  the  general  discussions  noted  before. 

®  Ssigfs  sxiadl  Stresses 

GRAFrmICAoLvT?Tl:wii:?^I^7TiON  OF  SAGS  AND  STRESSES 
VERHEAD  LINE  CONSTRUCTION— By  Guido 
for  Tt/lv-  On'if1  honorary  Secretary  of  Am.  Inst.  E.  E, 
I  y™J? onsuitmg  Engineer  and  Technical  Adviser  of 
Societa  Edison  of  Milan,  and  Marco  Semenza  Electrical 
Engineer,  Milan.  Translated  from  the  Italian  by  C  O 
Mailloux  Past-President,  Am.  Inst.  E.  E  Consulting 
H  ?.C r  ngineer  New  York  and  London: :  McG  aw 
?3   net  C  °th;  9x12  in-;  pp-  x  +  24;  13  charts. 

Essentially  this  volume  is  a  collection  of  diagrams 
from  which  anyone,  knowing  the  diameter  of  copper 
distribution-  and  transmission-line  conductors,  the  mini- 
mum allowable  stress,  the  length  of  span,  minimum 
temperature,  wind  velocity,  and  thickness  of  probable 
ice  coating,  can  find  the  sag  which  should  be  given  at 
the  temperature  prevailing  when  the  wire  is  strung. 
Besides  the  working  charts  themselves,  there  are  sections 
showing  their  derivation  and  giving  practical  examples 
of  their  use. 

The  authors  are  distinguished  Italian  engineers  and 
pioneers  in  foreign  power-transmission  work,  so  that 
their  methods  must  command  respect  here.  The  trans- 
lator is  a  well-known  consulting  engineer,  a  past  president 
of  the  American  Institute,  whose  reputation  should 
increase  the  attention  secured  by  this  volume.    H.  W. 
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Buck,  a  prominent  electrical  engineer,  has  made  some 
additions  to  a  section  on  allowances  for  weather  and  wind 
conditions  so  that  the  results  may  be  better  applied  to 
American  circumstances. 

Reviewed  by  Leonard  Metcalf* 
public  utilities:  their  fair  present  value  and 

RETURN — By  Hammond  V.  Hayes,  Consulting  Engineer; 
author  of  "Public  Utilities:  Their  Cost  New  and  Depre- 
ciation." New  York:  D.  Van  Nostrand  Co.  Cloth;  6x9 
in.;  pp.  viii  -f  207.    $2,  net. 

The  author's  second  volume  on  the  valuation  of 
public-utility  properties  is  limited  to  the  field  of  rate- 
making.  Unlike  the  first  volume1 — which  outlined 
clearly  the  more  important  measures  of  value,  original 
cost,  reproduction  cost,  market  price  of  the  securities,  etc., 
and  left  to  the  courts,  as  a  legal  question,  the  interpreta- 
tion of  the  results  obtained — this  book,  while  nominally 
adhering  to  this  view,  seeks  to  determine  the  method 
which  shall  be  pursued  and  lays  great  emphasis  on, 
if  it  does  not  practically  tie  to,  original  actual  cost  of 
the  property  as  the  proper  measure  of  the  rating  base. 
To  the  lawyer,  engineer  and  layman,  well  read  in  the 
subject  of  valuation,  the  book  will  be  most  interesting 
and  suggestive  as  indicating  clearly  the  apparent  trend 
of  thought  of  the  public-service  commissions  and  of  many 
legislators  in  these  matters ;  but  in  the  hands  of  those 
unfamiliar  with  court  rulings,  the  book  may  prove 
dangerous,  in  that  the  author  has  fallen  into  the  error 
of  not  making  sufficiently  clear  the  fundamental  difference 
between  the  trend  of  recent  public-service  commission 
rulings  and  the  consistent  past  position  of  the  courts  upon 
this  subject — the  former  striving  for  cost,  the  latter 
adhering  always  to  value  as  the  proper  rating  base. 

The  author's  acceptance  of  investment  cost  as  the  fair 
rating  base  is  indicated  by  his  statement: 

Starting  new  and  operating  successfully,  the  actual  capital 
cost — in  the  production  of  the  plant,  organization  and  service 
— is  the  fair  basis  upon  which  the  fair  rate  of  return  can  be 
earned  .  .  .  when  the  loss  in  the  value  of  the  investment 
in  perishable  property  arising  from  depreciation  has  been 
restored  by  the  reserves  for  renewals. 

In  other  words,  the  investment  cost  in  labor,  materials 
and  service,  made  in  good  faith  in  the  production  of  the 
plant,  property  and  organization  required  in  the  pro- 
duction of  the  service  sold  to  the  public,  with  only  such 
deduction  for  depreciation  as  the  rates  in  the  past  may 
have  provided  and  methods  of  accounting  used  may 
justify,  and  without  allowance  to  the  corporation  of  the 
appreciation  in  value  of  its  property,  so  long  as  this 
property  is  dedicated  to  the  use  of  the  public  or  used  in 
its  service.  While  it  is  true  that  the  apparent  trend  of 
thought  on  the  part  of  certain  of  the  public-service  com- 
missions lends  color  to  this  viewpoint,  it  is  not  sanctioned 
by  the  United  States  Courts  which  have  consistently 
adhered  to  value  and  not  cost,  as  the  proper  base,  though 
they  have  recognized  in  cost  one  of  the  criteria  of  value. 

Public-service  companies  could  operate  successfully 
under  two  quite  different  methods — first,  the  right  to 
earn  upon  the  fair  value  of  their  property  a  return  com- 
mensurate with  the  risks  of  the  business;  second,  the 
right  to  earn  upon  the  investment  cost  of  the  property 
a  guaranteed  return  commensurate  with  the  nature  of 
this  guarantee.    The  United  States  Supreme  Court  has 

"Consulting  Engineer,  14  Beacon  St.,  Boston,  Mass. 
•Review  in  these  pages  by  Mr.  Metcalf,  Feb.  12,  1914. — 
Editor. 


followed  the  first  basis  in  a  long  line  of  decisions.  Some 
of  the  public-utility  commissions  lean  toward  the  second, 
and  this  is  the  basis  advocated  by  the  author.  It  is  in 
the  failure  to  make  this  divergence  of  views  more  clear 
that  the  danger  lies  of  misinterpretation  of  the  author's 
statements  and  views. 

The  author  naturally  assumes  that  the  action  of  the 
commissions  will  be  fair  and  untrammeled  by  political 
or  other  influences  and  calls  attention  to  the  danger  of 
making  these  commissions  the  financial  balance  wheel. 
He  says : 

The  power  of  commissions  to  fix  a  fair  rate  of  return — 
assuming  the  fair  capital  value  established — will  inevitably 
change  entirely  the  methods  of  financial  management  which 
have  prevailed  in  the  past.  It  virtually  transfers  from  the 
officers  of  the  company  to  the  commissions  the  financial  policy 
of  the  company. 

It  may  well  be  asked  whether  under  present  American 
political  conditions  the  freedom  of  action  of  public-utility 
commissions  to  raise  and  lower  rates  stated  by  Mr.  Hayes 
to  be  necessary  to  fair  relations  between  the  corporations 
and  the  public  exists  or  can  exist.  Certainly  many 
intelligent  and  fair-minded  observers  who  have  been 
studying  these  conditions  believe  that  at  present  there 
is  evidence  of  a  generally  declining  character  of  service, 
likely  to  be  followed  by  greater  expenditures  by  the 
corporations  in  the  near  future,  unless  the  commissions 
hereafter  deal  more  liberally  with  them,  either  in  finding 
value  or  in  the  rate  of  return  allowed  upon  the  property 
values  or  rating  bases  determined  as  heretofore  or  at 
present. 

In  Chapter  I  the  author  outlines  "the  present  con- 
troversy;" in  Chapter  II  he  discusses  the  ascertainment 
of  fair  present  value  of  old  and  new,  regulated  and 
unregulated,  successful  and  unsuccessful  public  service 
properties,  and  competitive  and  non-competitive  condi- 
tions; and  in  Chapter  III  is  treated  fair  rate  of  return, 
including  not  only  the  going  rate  or  cost  of  money  but 
also  the  necessary  profit  element  to  induce  private  interest 
in  such  enterprises.  Replacement  cost  under  present 
conditions  is  intelligently  discussed  in  Chapter  VI,  the 
propriety  of  including  therein  proper  allowance  for 
administrative,  engineering,  overhead  and  contingent 
costs,  interest  during  construction,  preliminary  and 
promotion  costs,  and  development  expense  or  going-con- 
cern value  being  clearly  and  convincingly  set  forth.  The 
segregation  or  classification  of  some  of  these  items  is, 
perhaps,  unfortunate  as  being  at  variance  with  general 
current  practice,  but  the  final  results  obtained  by  the 
author  are  in  accord  with  present  methods.  Actual 
original  cost  determination  of  existing  property  is  then 
discussed,  though  most  engineers  would  disagree  with 
the  author's  conclusion  that  it  can  usually  be  determined 
as  readily  and  accurately  as  reproduction  cost. 

The  discussion  upon  going-concern  value  is  one  of  the 
best  that  has  yet  appeared.  Among  other  methods  the 
author  outlines  one  for  determining  the  reproduction  cost 
of  this  element  of  value  based  upon  the  reasonable, 
instead  of  the  actual,  rate  of  return.  In  this  connection 
it  is  perhaps  interesting  to  note  that  quite  independently 
of  Mr.  Hayes'  work  and  prior  to  the  appearance  of  his 
book  a  similar  treatment  of  this  subject  was  submitted 
in  evidence  by  the  reviewer  in  the  Denver  Union  Water- 
Co.  rating  case. 

Depreciation  is  ably  treated  in  the  last  chapter.  The 
author  treats  the  problem  as  an  accounting  one,  dis- 
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criminating  between  the  relative  desirability  in  application 
of  different  methods  as  applied  to  long-  and  to  short-lived 
properties,  and  pertinently  pointing  out  that  "justice 
demands  .  .  .  that  the  method  employed  at  the 
time  of  appraisal  should  be  the  same  as  that  which  had 
been  employed  by  the  corporation  in  the  past  in  creating 
the  reserves  for  renewals." 

The  author's  adoption  of  the  straight-line  method  as 
easiest  of  application  and,  on  the  whole,  most  reasonable, 
may  well  apply  to  future  conditions  and  in  the  case  of 
old  plants  to  those  the  greater  part  of  the  property  of 
which  is  short-lived;  but  it  would  do  serious  injury  to 
old  water-works  and  like  properties  having  long-lived 
structures,  and  would,  in  the  majority  of  such  cases 
necessarily  require  an  increase  in  rates  to  meet  the  greater 
annual  depreciation  reserves  which  would  be  presently 
involved  by  it,  as  compared  with  reserves  determined  by 
the  sinking  fund  or  equal  annual  payment  methods. 

The  book  is  a  thoughtful  one,  and  will  prove  suggestive 
to  those  interested  in  public-service  corporation  manage- 
ment or  control.  The  publisher's  work  is  excellent.  The 
index  is  good. 

B 

Reviewed  by  John  J.  Flather* 

VALVES  AND  VALVE  GEARS:  Vol.  I,  Steam  Engines  and 
Steam  Turbines — By  Franklin  DeRonde  Purman,  M.  Am. 
Soc.  M.  E.,  Professor  of  Mechanism  and  Machine  Design 
at  Stevens  Institute  of  Technology.  Second  edition,  reset 
and  enlarged.  New  York:  John  Wiley  &  Sons,  Inc 
London:  Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  x  + 
253;  300  illustrations.    $2.50,  net. 

This  work  is  a  further  development  of  the  book  noted 
in  these  columns  by  the  present  reviewer  Mar.  14,  1912, 
which  was  an  outgrowth  of  a  series  of  notes  originally  pre- 
pared in  mimeograph  form  for  the  use  of  students  in  the 
author's  classes.  The  book  referred  chiefly  to  steam  en- 
gines and  briefly  to  steam  turbines.  In  the  edition  under 
review  the  matter  relating  to  present-day  reciprocating 
steam  engines  has  been  considerably  increased  and  the 
steam  turbine  is  treated  much  more  completely.  A  sepa- 
rate volume,  now  in  preparation,  on  the  several  types  of 
the  internal-combustion  engine  is  to  be  added. 

In  this  edition,  as  in  its  predecessors,  the  subject  is 
treated  entirely  from  the  kinematic  standpoint  with  a  view 
to  the  actual  layout  of  valve  gears  and  the  control  of  the 
operating  agent. 

A  feature  of  the  present  edition  is  a  collection  of  the 
various  types  of  practical  prime-mover  valves  into  a  few 
(seven)  fundamental  forms  and  a  grouping  of  six  funda- 
mental types  of  mechanism  from  which  all  valve-gear 
constructions  may  be  formed.  These  constitute  a  handy 
and  reliable  reference  group  for  students  and  others  inter- 
ested in  the  various  phases  of  the  subject. 

Other  commendable  features  are  the  arrangement  of 
the  material,  the  same  as  in  the  older  edition,  and  the 
presentation  of  problems  to  conform  with  the  methods  in 
vogue  in  the  best  drafting-rooms  where  the  design  of 
valves  and  valve  gears  is  being  carried  on  in  connection 
with  actual  construction. 

The  first  section  of  the  book  is  devoted  to  a  discussion 
of  the  simple  steam  engine.  The  elements  of  valves  and 
valve  gears  are  defined  and  the  Zeuner  diagram  is  de- 
duced.   Exercises  in  the  use  of  the  Zeuner  diagram  fol- 
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low,  and  practical  methods  are  given  for  proportioning 
the  plain  D-  and  the  Allen  valves,  equalizing  cut-offs  and 
other  phases  of  the  cycle,  and  for  determining  the  width 
of  ports  under  varying  conditions.  The  limitations  of 
these  valves  are  also  pointed  out. 

Various  valve  diagrams  are  presented  in  Section  II, 
in  which  illustrative  applications  are  noted  of  the  Bilgram 
diagram,  the  valve  ellipse,  the  Reuleaux  diagram,  the 
sinusoidal,  and  others.  This  is  followed  by  a  discussion 
of  fundamental  valve  forms  (Section  III)  and  valve-gear 
mechanisms  (Section  IV).  Section  V  is  devoted  to  a 
presentation  of  practical  types  of  valves  for  reciprocating 
steam  engines,  interspersed  with  various  drafting-room 
problems,  which  include  double-ported  valves,  Meyer, 
Corliss  and  other  forms,  for  which  the  methods  of  design 
are  given  fully. 

In  Section  VI  eccentrics  and  shaft  governors  are  treated 
both  descriptively  and  kinematically,  with  especial  refer- 
ence to  the  relation  of  the  Zeuner  diagram,  under  varying 
conditions  of  service. 

This  is  followed  by  a  discussion  of  steam-engine  valve 
gears  of  various  types  and  the  design  of  link  motions  as 
applied  to  locomotives  and  other  engines.  This  section 
also  deals  with  floating  or  self-centering  valve  gears,  steer- 
ing-gear engines  and  the  uniflow  steam  engine,  includ- 
ing the  Ames-Stumpf  and  Skinner  universal  una-flow. 

The  final  section  (Section  VIII)  is  devoted  to  steam- 
turbine  valve  gears,  in  which  the  various  methods  of  con- 
trol are  discussed  at  length. 

The  new  material  which  has  been  added  on  the  subject 
of  the  reciprocating  steam  engine  in  the  present  edition 
includes  the  "semi-plug"  and  high-pressure  piston  valves 
of  the  American  Balance  Valve  Co.,  the  Rice  &  Sargent- 
Corliss  engine,  including  the  Rites  and  Sargent  governors, 
and  directions  for  setting  valves  and  valve  gear,  Nordberg 
valves  and  valve  gears,  J.  T.  Marshall  valve  gear,  Sulzer 
steam-engine  valve  gear,  Williamson  steering  gear,  and 
several  types  of  the  uniflow  steam  engine.  The  Curtis 
"steam-actuated"  and  "mechanical"  gears,  the  Westing- 
house  "direct"  and  "steam-operated"  gears  and  the 
De  Laval  gear  have  been  added  to  the  section  on  steam- 
turbine  control. 

As  in  his  previous  presentation  of  this  subject,  Pro- 
fessor Eurman  has  been  successful  in  his  treatment,  which 
is  especially  well  adapted  to  the  work  of  instruction.  The 
numerous  problems  and  exercises  which  accompany  the 
text  and  the  logical  methods  of  procedure  suggested  for 
each  case  are  excellent  features,  which  must  appeal  equally 
to  the  teacher  of  machine  design  and  to  the  student  of 
engineering. 

m 

OX Y- ACETYLENE  WELDING  AND  CUTTING,  Including  the 
Operation  and  Care  of  Acetylene  Generating  Plants  and 
the  Oxygen  Process  for  Removal  of  Carbon — By  Calvin 
P.  Swingle,  author  of  "The  Twentieth  Century  Handbook 
for  Steam  Engineers  and  Electricians,"  etc.,  etc.  Chicago- 
Frederick  J.  Drake  &  Co.  Cloth;  4x7  in.;  pp.  190;  78 
illustrations.     $1.    Leather,  $1.50. 

The  publishers  have  added  one  more  practical  hand- 
book to  their  already  long  list.  In  doing  so  they  have 
continued  the  high  degree  of  utility  generally  maintained 
in  previous  volumes.  There  is  of  course  a  predominance 
of  description  of  apparatus  and  its  manipulation,  but 
the  theory  is  given  in  sufficient  outline  to  make  the  book- 
more  than  a  rule-of-thumb  guide. 

A  short  review  of  welding  processes,  the  action  of  weld- 
ing flames,  and  the  properties  and  preparation  of  oxygen 
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and  acetylene  occupies  45  per  cent,  of  the  text;  the  re- 
mainder discusses  torches  (or  blowpipes),  miscellaneous 
welding  equipment,  metal-cutting,  and  burning  carbon 
deposits  out  of  gasoline-engine  cylinders. 
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LEGTinMPRpNCiPLESD°^  PUBLIC  HEALTH  ADMINISTRA- 
TIS—By  Henry  Bixby  Hemenway,  M.  D.,  Fellow  Amer- 
ican Academy  of  Medicine;  Fellow  American  Med  cal 
Hnn0CIAT1On,;  Me,mber  American  Public  Health  Associa- 
tion, Member  American  Association  of  Railway  Sur- 
flSSSnV.    ^\e\  American  Statistical  Association.  Intro- 

ppat™^  ^:c%e^oTnit:  Plood  &  Co-  cloth:  6x9  in-: 

Dr.  Hemenway  has  produced  a  unique  book  in  that 
he  has  combined  in  one  volume  a  review  of  the  funda- 
mental legal  and  many  of  the  basic  hygienic  and  sanitary 
principles  of  public-health  administration.  His  view- 
point is  that  of  a  physician  who  years  ago  was  a  health 
officer  in  a  small  city  and  has  since  followed  the  progress 
in  health-protective  work  and  made  a  careful  study  of 
its  many  legal  aspects. 

The  book  first  reviews  in  considerable  detail  the  whole 
field  of  Federal,  state  and  health  administration  as  af- 
fected by  constitutions,  statutes,  local  ordinances,  court 
decisions  and  public  policy.  These  take  up  the  larger 
part  of  the  volume.  The  remainder  of  the  book  is  de- 
voted to  special  applications,  under  such  topics  as  quar- 
antine, water-supply,  sewage  disposal,  and  medical  in- 
spection of  schools. 

In  view  of  several  flattering  tributes  paid  by  the  author 
to  the  engineering  profession,  including  a  statement  that 
it  might  be  better  to  choose  a  health  officer  from  sanitary 
engineers  than  from  physicians,  it  may  seem  ungracious 
on  our  part  to  point  out  that  in  discussing  sewage  treat- 
ment he  says  that  the  Imhoff  tank  "takes  the  crude  sewage 
and  pours  out  water  much  clearer  than  that  found  in 
many  streams,  and  practically  devoid  of  bacteria."  This 
is  clearly  a  misconception  of  the  object  and  the  effect  of 
the  Imhoff  tank,  but  it  may  not  do  much  harm  in  .this 
book. 

For  the  every-day  use  of  the  health  officer  a  smaller 
work,  containing  less  about  government  in  general  and 
more  regarding  the  legal  difficulties  encountered  in  pub- 
lic-health work,  might  be  more  serviceable,  but  for 
those  who  wish  a  one-volume  survey  of  the  field  of  con- 
stitutional and  statutory  law,  from  the  health  rather 
than  the  legal  standpoint,  the  volume  promises  to  be 
valuable. 


ELENMEEFRARvV  Tn.^C  pAr1T£S  tf°R  T£E  PRACTICAL  ENGI- 
NEER—By  John  Paul  Kottcamp,  Head  of  the  Mechanical 
Laboratory,  Pratt  Institute.  [Engineers'  Study  Course 
Book  ro°Wrfn  «Ne„W-  Y°rk  an-d  McGraw-Hill 
Uons.  C|i.50?°nteht:  ^  PP'        +  181 ;  85  teXt  illustra" 

Mechanics  does  not  lend  itself  easily  to  home  study. 
An  elementary  knowledge  of  the  subject,  however,  can 
be  obtained  by  anyone  who  will  study  Mr.  Kottcamp's 
book,  which  comprises  thirty  lessons  prepared  by  him  for 
publication  in  Power.  The  author  knows  how  to  teach 
mechanics  and  has  presented  his  lessons  in  the  clear  and 
concise  manner  which  characterizes  his  classroom  lectures. 

gg 

STAmNrRDi?pD  SQUARE  FOOTINGS  OF  REINFORCED 
S?i?tCRST-^—  By  oLew^s  A-.  Hicks,  Structural  Engineer, 
RoaU,0  .£u,ldln?'  San  Francisco.  Stiff  paper;  6x9  in.;  pp 
62;  14  illustrations;  accompanied  by  chart  16x18  in. 

A  most  elaborate  and  complete  diagram  for  the  design 
of  reinforced-concrete  footings  has  been  issued  by  Lewis 


A.  Hicks,  of  San  Francisco,  in  the  form  of  a  small  pam- 
phlet of  instructions  accompanying  a  linen  sheet  carrying 
the  diagram.  The  methods  of  solution  are  founded  on 
the  well-known  tests  on  concrete  footings  conducted  by 
Prof.  A.  N.  Talbot,  of  the  University  of  Illinois.  The 
pamphlet  is  entitled  "Standardized  Square  Footings  of 
Reinforced  Concrete"  and  is  issued  by  the  author,  whose 
address  is  the  Eialto  Building,  San  Francisco,  Calif.  Its 
price  is  not  noted. 

MATERIALS  OF  CONSTRUCTION;  Their  Manufacture  Pron 
C  wS  aAn0d=-UtSeSrSy  Adelbert  P.  Mills,  Assoc  M  Am  Soc" 
C.  E.,  Assistant  Professor  of  Materials,  College  of  Civil 
Engineering  Cornell  University.  New  tork:  John  Wiley 
&  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd  Cloth- 
6x9  in.;  pp.  xxi  +  682;  346  illustrations     $4.50,  net  ' 

The  standard  textbooks  on  the  materials  of  construction 
have  been  so  long  standard  that  in  many  ways  they  are 
far  out  of  date,  not  only  because  processes  of  manufacture, 
and  consequently  properties  of  the  material,  ha  ve  changed^ 
but  because  new,  or  at  least  additional,  facts  about  certain 
materials  are  continually  being  discovered.  A  new  book 
which  takes  account  of  these  changes  in  as  satisfactory 
a  manner  as  does  Professor  Mills'  text  is  welcome.  While 
ft  makes  no  pretense  to  the  completeness  of  the  earlier 
treaties  by  Johnson  and  Thurston,  it  amply  satisfies  the 
ordinary  wants  of  both  student  and  practitioner,  although 
frankly  directed  more  to  the  former  than  to  the  latter. 

The  subject  matter  as  outlined  in  the  chapter  heads 
covers  gypsum  plaster,  quicklime,  hydrated  lime,  hydraulic 
lime  and  grappier  cements;  cements,  concrete,  building 
stones,  clay  products;  pig  iron,  cast  iron,  steel,  alloy 
steels,  non-ferrous  metals  and  timber.  The  method  of 
treatment  is  to  preface  the  consideration  of  each  material 
by  a  discussion  of  its  ordinary  application  in  engineering 
construction  and  a  study  of  its  manufacture  or  natural 
occurrence.  The  main  treatment  is  then  devoted  to  a 
discussion  of  its  physical  properties  in  relation  to  its 
use. 


PRACTICAL,  APPLIED  MATHEMATICS— By  Joseph  W  L 
Hale,  Assoc.  M.  Am.  Inst.  E.  E. ;  Associate  Professor  of 
Engineering  the  Pennsylvania  State  College;  Detailed  as 
S"Pe.r.Y1?or  Apprentice  Schools,  Pennsylvania  Lines  East 
of  Pittsburgh  and  Erie.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  4x7  in.;  pp.  xi  +  206-  184  text 
illustrations.    $1,  net.  lext 

"It  is  often  necessary  in  the  work  of  the  shop  to  find 
the  sum  of  two  or  more  numbers  or  quantities.  .  .  . 
This  process  is  called  addition."  This  is  the  way  Mr. 
Hale's  book  begins,  and  the  simplicity  of  the  begin- 
ning is  maintained  to  the  end.  The  book  will  interest 
only  the  veriest  beginners  in  arithmetic;  but  these  are 
sufficient  in  number  to  warrant  its  publication.  After 
the  simplest  processes  have  been  explained  by  text  and 
example,  fractions,  ratio  and  proportion,  use  of  rules 
and  formulas,  simple  equations,  cube  root  and  a  brief 
chapter  on  the  metric  system  are  taken  up  successively. 

UNIVERSAL  SAFETY  STANDARDS:  A  Reference  Book  of 
Rules,  Drawings,  Tables,  Formulae,  Data  and  Sugges- 
tions for  Use  of  Architects,  Engineers,  Superintendents, 
Foremen,  Inspectors,  Mechanics  and  Students— By  Carl 
M.  Hansen,  M.  Am.  Soc.  M.  E.,  Consulting  Safety  Engi- 
Pu  er;Tr  c°mPlled  under  the  Direction  of  and  Approved  by 
the  Workmen's  Compensation  Service  Bureau,  New  York 
Second  edition,  revised  and  enlarged.  New  York,  Phila- 
delphia and  London:  Universal  Safety  Standards  Publish- 
ing Co.  Flexible  leather;  5x8  in.;  pp.  312;  illustrated.  $3, 
net. 

Safety  attachments  and  guards  for  machinery  in  shop 
and  foundry  and  various  devices  for  decreasing  the  hazard 
of  dangerous  operations  are  explained  and  amply  illus- 
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trated  in  two  colors  in  Mr.  Hansen's  book  recently  revised. 
All  the  appliances  and  methods  have  been  approved  by 
the  Workmen's  Compensation  Service  Bureau,  which  is 
supported  by  the  various  casualty  companies.  Those  in- 
terested in  the  safety  campaign  in  shop  and  foundry  will 
find  much  of  value  in  this  collection  of  safety  methods. 

iii  i  imuiiiiiii  minimi  immmimi  nm  urn  mm  mini  mimimiim  immiiimmiiii  mmimi'mi  | 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AMERICAN  RAILWAY  ENGINEERING  ASSOCIATION:  Pro- 
ceedings of  Annual  Convention  Held  at  Chicago,  111.,  Mar. 
16-18,  1915;  also  individual  papers  as  issued  in  bulletins. — 
Chicago  (900  So.  Michigan  Ave.):  E.  H.  Fritch,  Secretary. 
Cloth;  6x9  in.;  pp.  1558. 

ANNUAL,  REPORTS  OF  WAR  DEPARTMENT,  1914  (in  three 
volumes):  Vol.  II,  Report  of  the  Chief  of  Engineers,  U.  S. 
Army  (Without  Appendices).  Washington,  D.  C.  Paper; 
6x9  in.;  pp.  1565. 

BOARD  OF  HARBOR  AND  LAND  COMMISSIONERS  OF 
MASSACHUSETTS:  Annual  Report  for  1914.  Boston 
(State  House);  Frederick  N.  Wales,  Clerk  of  Board.  Cloth; 
6x9  in.;  124;  illustrated. 

BOARD  OF  SUPERVISING  ENGINEERS  OF  CHICAGO  TRAC- 
TION:   Annual  Report  covering  fiscal  year  ended  Jan.  31, 
1913.    Cloth;  6x9  in.;  pp.  534;  illustrated. 
This  belated  report  is  useful  mainly  as  a  record,  as  many 

important   events    in    Chicago's    traction    development  have 

occurred  in  the  past  two  and  a  half  years. 

CHICAGO  RAILWAY  TERMINAL  COMMISSION:  Preliminary 
Report  Submitted  to  the  City  Council  Committee  on  Rail- 
way Terminals.    Paper;  6x9  in.;  pp.  144;  illustrated. 

CONSERVATION  OF  WATER  BY  STORAGE — By  George  Fill- 
more Swain,  Gordon  McKay,  Professor  of  Civil  Engineering 
in  Harvard  University;  Past  President,  American  Society 
of  Civil  Engineers.  [Addresses  delivered  in  the  Chester  S. 
Lyman  Lecture  Series,  1914,  before  the  Senior  Class  of 
the  Sheffield  Scientific  School,  Yale  University.]  New 
Haven,  Conn.:  Yale  University  Press.  London,  England: 
Humphrey  Milford.  Cloth;  7x10  in.;  pp.  xvii  +  384;  91 
illustrations.    $3,  net. 

THE  DESIGN  OF  DRILL  JIGS:  A  Practical  Manual— By  An- 
drew N.  Haddow.  [The  "Mechanical  World"  Series.] 
Manchester  and  London:  Emmott  &  Co.,  Ltd.  Cloth; 
6x9  in.;  pp.  xi  +  96;  142  text  illustrations.    2s.  6d.,  net. 

THE  DRAINAGE  OF  JEFFERSON  COUNTY,  TEXAS— By  H. 
A.  Kipp,  A.  G.  Hall  and  S.  W.  Frescoln,  Drainage  Engi- 
neers. Bulletin  No.  193.  Washington,  D.  C:  U.  S.  De- 
partment of  Agriculture.  Paper;  6x9  in.;  pp.  40;  illus- 
trated. 

THE  ESSENTIALS  OF  DESCRIPTIVE  GEOMETRY — By  F.  G. 
Higbee,  M.  E.,  Professor  and  Head  of  Department  of  De- 
scriptive Geometry  and  Drawing,  State  University  of  Iowa. 
New  York  and  London:  John  Wiley  &  Sons.  Cloth;  6x9 
in.;  pp.  vi  +  204.    $1.80,  net. 

THE  FUNDAMENTAL  ELEMENTS  ENTERING  INTO  THE 
MAKEUP  OF  THE  MODERN  CITY  AND  A  PLEA  FOR  A 
SMALLER  CITY— By  S.  M.  Swaab,  care  Keystone  State 
Construction  Co.,  Pennsylvania  Building,  Philadelphia, 
Penn.  [Reprinted  from  Proceedings  of  the  Engineers' 
Club  of  Philadelphia.]    Paper;  6x9  in.;  pp.  53;  illustrated. 

SRINDING  MACHINERY — By  James  J.  Guest.  New  York: 
Longmans,  Green  &  Co.  London:  Edward  Arnold.  Cloth; 
6x9  in.;  pp.  xi  +  444;  200  illustrations.    $4.20,  net. 

A  HISTORY  OF  TRAVEL  IN  AMERICA:  Showing  the  De- 
velopment of  Travel  and  Transportation  from  the  Crude 
Methods  of  the  Canoe  and  the  Dog-Sled  to  the  Highly 
Organized  Railway  Systems  of  the  Present,  Together  with 
a  Narrative  of  the  Human  Experiences  and  Changing 
Social  Conditions  That  Accompanied  This  Economic  Con- 
quest of  the  Continent — By  Seymour  Dunbar.  (In  four- 
volumes.)  Indianapolis,  Ind. :  The  Bobbs-Merrill  Co. 
Cloth;  6x9  in.;  pp.  1529;  400  illustrations  and  numerous 
colored  plates.    $10,  net. 

"HuTTE" :  DES  INGENIEURS  TASCHENBUCH— Herausgege- 
ben  vom  Akademischen  Verein  Hiitte,  E.  V.  22nd  edition. 
(In  Three  Volumes.)  Berlin:  Wilhelm  Ernst  &  Sohn. 
5x8  in.;  pp.  1084,  1077  and  1109;  4700  illustrations.  Linen, 
IS  Marks;  leather,  21  Marks. 

ILLINOIS  SOCIETY  OF  ENGINEERS  AND  SURVEYORS:  Pro- 
ceedings of  Meeting  Held  at  Springfield,  111.,  Jan.  27-29, 
1915.  Chicago  (Monadnock  Block):  E.  E.  R.  Tratman, 
Secretary.    Paper:  6x9  in.;  pp.  148;  18  illustrations.  50c. 

INDUSTRIAL  ACCIDENT  STATISTICS:  Bulletin  No.  157 — 
Washington,  D.  C. :  Bureau  of  Labor  Statistics.  Paper; 
6x9  in.:  pp.  210. 


LIMESTONE  ROAD  MATERIALS  OF  WISCONSIN— By  W.  O. 
Hotchkiss  and  Edward  Steidtmann.  Bulletin  No.  34.  Mad- 
ison, Wis.:  Wisconsin  Geological  and  Natural  History. 
Survey.    Cloth;  7x10  in.;  pp.  136;  illustrated. 

LOCATION  OF  FORD  ENGINE  TROUBLES  MADE  EASY — 
A  Chart  Arranged  by  Victor  W.  Page,  author  of  "The  Ford 
Model  T  Car."  New  York:  The  Norman  W.  Henley  Pub- 
lishing Co.    Paper;  25x28  in.  25c. 

MANUAL  OF  SURVEYING  FOR  FIELD  AND  OFFICE— By 
Raymond  E.  Davis,  C.  E.,  Instructor  in  Civil  Engineering, 
University  of  Illinois.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Leather;  4x7  in.;  pp.  xv  +  395;  54  text 
illustrations.    $2.50,  net. 

MUNICIPAL  REVENUES,  EXPENDITURES  AND  PUBLIC 
PROPERTIES,  1913 — Washington,  D.  C:  Bureau  of  the 
Census.    Paper;  9x12  in.;  pp.  378. 

RAILROAD  COMMISSIONERS  OF  THE  STATE  OF  MAINE: 
Annual  Report  for  1914,  with  Statistical  Tables  Compiled 
from  the  Annual  Returns  of  the  Railroad  Companies 
Operating  Railroads  in  the  State  for  the  Year  Ending 
June  30,  1914,  including  Petitions,  Decisions  and  Rules  of 
the  Board — Augusta,  Me.:  Geo.  F.  Giddings,  Clerk  of 
Board.    Cloth;  6x9  in.;  pp.  502. 

REPORT  OF  THE  BRITISH  COLUMBIA  HYDROGRAPHIC 
SURVEY  FOR  1913 — By  R.  G.  Swan,  Assoc.  M.  Can.  Soc. 

C.  E.  Water  Resources  Paper  No.  8.  Ottawa,  Ont.:  Water 
Power  Branch,  Department  of  the  Interior  of  Canada. 
Paper;  7x10  in.;  pp.  367;  illustrated. 

REPORT  OF  THE  EFFICIENCY  AND  ECONOMY  COMMITTEE 
Created  Under  the  Authority  of  the  4Sth  General  Assembly 
of  the  State  of  Illinois,  with  Accompanying  Reports  on 
Revenue  and  Finance  Administration  by  John  A.  Fairlie; 
The  Accounts  of  the  State  of  Illinois  by  George  E.  Frazer; 
Accounting  Administration  for  Correctional  Institutions 
by  Spurgeon  Bell;  Charitable  and  Correctional  Institu- 
tions by  James  W.  Garner;  Educational  Administration  by 
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A  Tesmqpos's^p^'  Suapp)@s3t  £©2= 

By  Harry  L.  Dlyn| 

The  necessity  of  moving  a  20-in.  water  main  which 
crossed  the  site  of  a  column  pier  on  the  White  Plains 
elevated  extension  to  the  old  subway  line  of  New  York 


/El.  167.8/ 


:  Bend 


E! /9/.0 Street  Surface 

k-C.L.afCbl. 


Seo+ioo  A~A 


FIG.  1.    OLD  LOCATION  OF  WATER  MAIN  WITH  RESPECT 
TO  PROPOSED  COLUMN  FOOTING 

City  afforded  the  use  of  a  simple  and  interesting  device 
to  avoid  delay  in  erecting  the  steelwork.  The  particular 
pier  was  known  as  No.  179E.  Pig.  1  shows  the  general 
location  of  the  water  main  and  the  necessary  changes  in 


Cribwork  of  12x12s  was  laid  over  the  site  of  the  pro- 
posed pier  to  an  elevation  of  189.18  ft.,  this  being  0.3 
ft.  higher  than  the  elevation  of  the  finished  pier  on  i;he 
west  side.  Upon  this  crib  the  new  column  was  set  and 
held  in  position  by  guys  fastened  to  adjacent  trees.  An 
A-frame  was  placed  between  the  tracks  of  the  Union  St. 
Ry.,  as  shown  in  the  view.  As  soon  as  the  frame  was  in 
place  the  cross-girder  was  set  up  over  it  and  securely 
bolted  to  the  kneebraces  and  columns.  The  stringers, 
cross-frames  and  diagonal  struts  were  then  erected.  An 
additional  wood  strut  was  placed  diagonally  under  the 
east  end  of  the  cross-girder,  its  base  being  about  10  ft. 
from  the  base  of  the  column,  as  shown  in  the  view. 

After  the  construction  of  the  steel  had  advanced  over 
the  next  bent,  two  upright  supports,  each  consisting  of 
12x1 2-in.  timbers  bolted  together,  were  placed  under  the 
easterly  longitudinal  girders  about  10  ft.  on  either  side 
of  column  179E.  The  aforementioned  cribwork  was  then 
removed  from  under  the  column,  which  was  then  sus- 
pended with  its  base  0.3  ft.  higher  than  the  pier.  The 
column  showed  a  settlement  of  0.04  ft.  the  following 
day  and  an  additional  settlement  of  0.08  ft.  after  a  lapse 
of  three  days,  leaving  then  a  clearance  of  0.18  ft.  between 


FIG.   2.    TEMPORARY  SET-UP  AT  BENT  179E  PRIOR  TO  COMPLETION  OF  EAST  COLUMN  FOOTING 


its  location  to  facilitate  the  construction  of  the  con- 
crete pier. 

Technical  delays  held  up  the  moving  of  the  water 
main,  so  that  the  pier  could  not  be  built  as  scheduled. 
When  the  steel  erection  had  advanced  to  bent  179E, 
something  had  to  be  done.  The  following  method  was 
adopted : 


*For  comprehensive  information  concerning  the  "Design 
of  the  Steel  Elevated  Railways,  New  York  Rapid-Transit  Sys- 
tem," see  "Engineering  News,"  May  20,  1915,  pp.  971-977. 

f794  Elsmere  Place,  Bronx,  New  York  City. 


the  baseplate  and  the  elevation  of  the  top  of  the  concrete 
pier.  A  tilt  in  the  structure  of  iy2  in.  toward  the  west 
was  discovered,  and  this  was  due,  undoubtedly,  to  the 
greater  elevation  of  the  base-plate  of  the  east  column. 
As  the  top  of  column  179E  had  deflected  iy2  in.  to  the 
west,  it  was  necessary  to  throw  the  bottom  of  that  column 
out  of  plumb  11/2  in-  to  the  east. 

When  the  concrete  pier  had  been  built,  after  the  removal 
of  the  water  main,  the  anchor  bolts  were  set  in  place  and 
fastened  by  wires  to  the  easterly  edges  of  the  anchor- 
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bolt  holes  of  the  column  base,  in  order  to  give  maximum 
play  when  the  column  was  dropped  in  place. 

The  wooden  supports  were  removed  seven  days  after 
the  pier  was  built,  the  two  uprights  being  knocked  out 
easily  by  means  of  a  heavy  sledge  hammer.  With  some 
greater  difficulty  the  inside  support  also  was  removed. 
It  was  at  first  intended  to  have  the  wedges  on  the  top  of 
the  A-frame  removed  first;  but  this  was  found  impossible 
on  account  of  the  rivets  of  the  bottom  flange  of  the  cross- 
girder  forming  grooves  in  the  wood  and  holding  the 
wedges  tightly  to  the  frame.  The  difficulty  was  obviated 
by  removing  all  the  bolts  connecting  the  members  of  the 
A-frame.  An  8-in.  length  was  then  cut  off  the  bottom 
of  the  center  upright  of  the  frame,  after  which  the  end 


to  build  the  new  bridge  about  17  ft.  above  the  old  one 
and  to  erect  the  south  half  by  cantilevering., 

A  new  abutment,  of  concrete,  24x10  ft.  by  52  ft.  high, 
was  built  on  the  new  north  bank  of  the  canal.  A  tem- 
porary trestle  was  built  across  the  new  portion  of  the 
canal  as  an  approach  to  the  swing-span.  The  new  north 
approach  span  was  then  erected,  its  alignment  being  to  one 
side  of  the  old  bridge.  In  starting  erection  on  the  main 
span,  falsework  was  built  up  from  the  temporary  approach 
trestle.  When  the  old  north  abutment  was  reached  (about 
midlength  of  the  new  span)  a  bent  composed  of  six  12x12 
timbers  was  built  as  an  outboard  support,  and  from  this 
point  the  span  was  cantilevered. 

Steel  in  the  approach  and  part  of  the  main  span  was 


ERECTING  A  LEVER  LIFT  BRIDGE  AT  LOUISVILLE 

Left — South  half  cantilevered  and  north  arm  of  swing-bridge  being   dismantled.     Right — Erection   of  north   lifting  link; 

bridge  17  ft.  above  final  level 


posts  were  easily  removed  by  sledge  hammers.  Column 
179E  was  then  in  its  place  and  at  its  true  elevation. 

Upon  plumbing  the  column  a  tilt  was  still  found  in 
the  structure,  toward  the  west,  amounting  to  0.06  ft. 
This  was  rectified  by  placing  a  70-ton  jack  against  a 
12xl2-in.  inclined  timber  resting  against  the  west  column. 
A  small  load  threw  the  structure  into  the  correct  position. 
The  jack  was  left  against  the  strut  until  all  the  riveting 
had  been  finished  on  that  bent. 

The  work  was  done  by  the  Lucius  Engineering  Co.,  sub- 
contractor for  the  Oscar  Daniels  Co.,  under  the  super- 
vision of  the  Engineering  Department  of  the  Public 
Service  Commission  of  the  First  District,  New  York,  for 
which  George  Paaswell  is  engineer  in  charge  of  construc- 
tion. The  writer  was  in  close  contact  with  the  supervision 
of  this  work. 


Erect nnagg  &  L©^©ip  lUlfft  Bridge 

A  Strauss  lever  lift  bridge  spanning  the  Louisville  & 
Portland  Canal  at  18th  St.,  Louisville,  Ky.,  was  completed 
June  23,  1915.  It  has  a  clear  span  of  210  ft.,  with  ap- 
proach spans  of  85  ft.  and  75  ft. ;  the  lift  is  40  ft.,  giving 
a  clearance  when  raised  of  90  ft.  above  normal  stage.  It 
is  the  second  bridge  of  this  type  in  the  United  States,  the 
first  being  much  smaller.  The  full  lift  requires  iy2 
min. 

The  new  bridge  replaces  a  swingbridge  of  187-ft.  span, 
the  change  being  made  necessary  by  the  widening  of  the 
canal.  The  south  half  of  the  new  bridge  comes  over  the 
north  arm  of  the  swing-span.  As  the  latter  had  to  be  left 
free  so  as  not  to  interfere  with  navigation,  it  was  necessary 


placed  with  a  stiff-leg  derrick  with  an  85-ft.  boom.  A 
mule  traveler  with  a  50-ft,  boom  then  took  up  the  work, 
being  operated  by  the  same  engine. 

One  big  day's  run  was  made,  when  nearly  all  the  steel 
in  the  cantilevered  portion  was  placed  and  bolted,  and  on 
the  same  day  from  this  part  of  the  new  bridge  the  mem- 
bers one  side  of  the  swingbridge  were  removed,  the 
rivets  having  been  burned  off  previously.  As  fast  as  they 
were  removed  the  traveler  carried  the  members  to  the 
other  side  of  the  swingbridge  and  placed  them  on  wagons. 

When  the  south  bank  was  reached  another  bent  was 
built  over  the  old  pivot-pier  and  the  south  end  of  the  new 
span  supported  on  it.  The  remainder  of  the  old  bridge 
was  then  removed. 

The  lift-span  is  carried  at  each  end  by  levers  of  truss 
construction,  resting  at  its  middle  on  trunnion  bearings. 
Counterweight  hangers,  25  ft.  long,  on  the  outer  ends  of 
the  levers  carry  counterweights  each  consisting  of  two  re- 
inforced-concrete  blocks  totaling  60  tons  in  weight.  (The 
span  weighs  120  tons.)  The  tender's  house,  suspended  be- 
tween the  top  chords  in  the  middle  of  the  bridge,  is  of 
stucco  on  expanded  metal.  The  lift  is  operated  by  two 
5-hp.  motors  located  on  the  outside  of  the  bottom  chord. 
The  motors  are  provided  with  an  automatic  stop  to 
halt  the  bridge  when  it  is  within  6  ft.  of  the  full  opening, 
while  a  spring  switch  is  furnished  which  must  be  held 
closed  to  allow  a  greater  lift.  Hand-operated  turning 
levers  for  use  in  emergency  are  located  at  each  end  of 
the  main  span.  A  feature  of  the  operating  devices  is 
that  five  signal  lights  show  the  height  of  the  bridge 
to  the  tender.  Electrically  controlled  safety  gates  are 
placed  at  each  end  of  the  bridge,  interlocked  so  that 
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the  operator  cannot  throw  in  the  switch  to  lift  the  bridge 
until  he  has  closed  the  gates. 

The  bridge  was  erected  in  60  working  days,  the  erection 
being  marked  by  the  fact  that  there  was  not  an  accident  of 
any  kind.  The  contractor  was  the  Middle  States  Con- 
struction Co.,  of  Columbus,  Ohio.  L.  E.  Breithaupt  was 
in  charge  of  the  construction.  L.  E.  Louckes  was  engineer 
for  the  Government.  The  cost  of  the  superstructure  was 
$50,000. 

m 


By  G.  W.  Whi 


TE 


The  writer  recently  had  the  following  problem  to 
solve:  A  spur-track  tangent  intersected  the  main-line 
tangent  at  /  at  an  angle  of  73°  30'.  It  was  desired  to  put 
in  a  Y-connection,  using  a  No.  10  frog  and  a  12°  30' 
curve  for  one  leg  and  No.  10  and  No.  7  frogs  with  a 
16°  curve  for  the  other  leg  of  the  Y.  Frog  tangents 
10  ft.  long  were  to  be  used. 

To  find  the  location  of  the  frogs,  draw  the  lines  AB, 
CD,  EG,  these  being  the  tangents  through  the  frogs, 
produced,  parallel  with  the  turnout  wings  of  the  frogs 


LOCATING  FROGS  IN  AN  UNSYMMETRICAL  Y-TRACK 
CONNECTION 

and  on  the  center  of  the  spur  tracks.  The  distance  from 
the  theoretical  frog  points  to  the  points  A,  C,  and  E, 
where  these  lines  intersect  the  main-track  center  lines^ 
is  ng,  n  being  the  frog  number  and  g  the  gage  of  track. 
This  is  true  of  all  frogs  located  on  tangent.  For  standard 
gage  this  is  47.08  ft.  for  a  No.  10  frog  and  32.96  ft.  for 
a  No.  7  frog.  Calculate  the  tangent  distances  T  and 
T1  for  the  two  curves.  These  are  308.43  ft.  for  the  12° 
30'  curve  and  375.95  ft.  for  the  16°  curve 
Then 

A  B  =  47.08  +  10.00  +  308.43  =  365.51 


angle  (5°  44')  and  set  the  P.O.  of  the  curve  57  08  ft 
toward  B,  which  may  serve  as  a  foresight  in  running  in 
the  curve. 

For  the  other  leg  of  the  Y 

CF  =  47.08  +  10.00  +  375.95  =  433.03 


„n      sin  5°  44' 
FG  =  ^81°40'  X  433-03  =  43'73 


Then 


AI  = 


sin  67°  46' 


7  X  365.51  =  352.87 


sin  73°  30 

7  r,      sin  5°  44' 
IB  =    .    X  365.51 


38.18 


It  is  not  necessary  to  have  the  distance  IB,  but  it  gives 
a  good  field  check  on  the  calculations. 

To  run  in  the  connection,  locate  the  P.T.,  B,  and  A, 
and  mark  actual  point  of  frog  47.08  -f-  0.42  =  47.50  ft 
from  A  toward  I.  Also  mark  point  of  switch  at  standard 
lead  distance  back  of  frog  point.  From  A  turn  the  frog 

*1215  Realty  Building,  Charlotte,  N.  C. 


E  G  =  32.96  +  10.00  +  375.95  -f  43.72  =  462.63 

„  T     sin  98°  20' 

^/  =  ,7^30'X462-63  =  4^40 
Tn      sin  8°  10' 

=  sm73°30'  X  462"63  =  68-50 
nn     sin  92°  36' 

°G  =  Sm  81°40'  X  433-03  =  437'20 
Then 

C  I  =  437.20  +  68.50  =  505.70 
The  frog  points  and  curve  points  may  then  be  located, 
and  the  connection  run  in  as  for  the  other  leg  of  the  Y. 

M®2*<e  Albert  Tinwes3®©  Tmlbl©® 
asad  Survey  C©simpM&Sittfl©jias 
By  E.  E.  Thum* 

I  have  found  that  Guerdon's  traverse  tables  are  ex- 
tensively used  by  engineers  in  the  Rocky  Mountain  re- 
gion. Such  tables  reduce  the  work  of  computing  latitudes 
and  departures  to  a  minimum  where  the  courses  are  ex- 
pressed in  whole  minutes.  In  passing,  it  might  be 
mentioned  that  the  engineer  uses  latitudes  and  departures 
perhaps  less  to  compute  areas  than  to  calculate  coordi- 
nates for  mapping,  or  to  determine  a  closing  course  to 
arrive  at  a  certain  point. 

In  close  work  the  transitman  will  double  each  angle, 
the  angle  used  being  taken  as  half  his  final  reading' 
Should  this  be  an  odd  minute,  the  courses  will  naturally 
read  to  half  minutes;  therefore,  in  such  work  or  in  ad- 
justed traverses  it  is  quite  common  to  deal  with  half 
or  quarter  minutes,  in  which  case  the  traverse  table  is  of 
small  use. 

The  experienced  office  man  finds  that  he  can  use  a 
five-place  table  of  natural  functions  reading  to  minutes, 
such  as  is  found  in  any  fieldbook,  interpolating  halves  and' 
quarters  mentally  (as  the  maximum  tabular  difference  will 
be  0.00030),  and  by  "contracted  multiplication"  get  his 
latitudes  and  departures  as  easily  and  rapidly  as  in  any 
other  way.  An  example  will  show  the  method: 
S  44°  10i/2'  E       623.85  ft. 

By  mental  interpolation  the  following  natural  func- 
tions are  written  directly  from  the  table : 

cos  =  0.71721  sin  =  0.69685 

By  ordinary  multiplication  we  would  have  (partial 
products  are  shown  at  the  side)  : 

cos  =  .71721 
dist.  =  623.85 


35.8605  =  5  X  7.1721 
573.768    =  8  X  71.721 
2151.63      =  3  X  717.21 
14344  .2        =  2  X  7172  1 
430326  =  6  X  71721. 


447431.4585 


'Assistant  Professor  of  Metallurgy,  University  of  Cincin- 
nati, formerly  Engineer  in  Charge  of  Construction.  Anaconda 
Copper  Mining  Co.,  Great  Falls,  Mont.  ^naconaa 
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The  figures  to  the  right  of  the  periods  are  useless  in 
the  final  result  and  "contracted  multiplication"  elimin- 
ates them,  thus : 


cos 
dist. 


=  .71721 

=  623.85 


35  =  5  X  7 

576  =  8  X  72 

2151  =  3  X  717 

14344  =  2  X  7172 

430326  =  .6  X  71721 


447432 
lat.      =  447 . 43 

The  corresponding  departure  in  a  similar  manner  is 
431.73. 

For  courses  below  25°  or  above  65°  it  will  be  handier 
to  use  the  versine  instead  of  the  cosine  of  the  angle;  a 
table  of  versines  need  not  be  consulted,  however,  as  they 
can  be  written  directly  from  the  table  of  cosines.  Ee- 
member  that  the  versine  is  equal  to  one  minus  the  cosine, 
and  subtract  each  digit  of  the  latter  from  nine  except 
the  last,  which  subtract  from  ten.  For  instance  the  line : 
S  21°  1914'  W       397.25  ft. 


cos 

dist. 

vers 


=  .91124 
=  397.25 
=  .08876 


dist.  =  397.25 
sin     =  .41185 


24 
280 
3176 
31776 


20 
320 
397 
3972 
158900 


correction  =  35256 
dist.  =  397.25 

correction  =  35.26 


163609 
dep.    =  163.61 


lat.  =  361.99 

Notice  that  it  is  usually  preferable  to  use  the  function 
for  the  multiplier. 

For  courses  below  8°  or  above  82°  the  correction  can 
be  figured  on  a  slide-rule: 

N  8°  E       512.45  ft. 


cos 
vers 


=  .99027 
=  .00973 


dist.  =  512.45 
sin  .13917 


dist.  =  512 . 45 

correction  =  4.99 


lat 


=  507.46 


dep. 


35 
51 
4608 
15372 
51245 

71311 
71.31 


fbs3  thus  F©imsiiS5'']Urau&ia  R„R. 
By  LeEoy  M.  Schrtjeer* 

An  interesting  as  well  as  economical  method  of  casting 
and  handling  reinforced-concrete  slabs  for  use  in  the 
construction  of  flat-slab  concrete  bridges  of  spans  up  to 
30  ft.  in  the  clear  is  being  used  by  the  Pennsylvania 
E.E.  Co.,  with  a  centrally  located  assemblng  plant  at 
Pomeroy,  Penn. 

The  site  chosen  for  the  concreting  plant  is  located  along 
an  old  spur  of  track,  with  direct  connections  to  the  main 
line  and  other  important  branches,  and  extends  for  several 
hundred  yards  between  high  hills  covered  with  shade 
trees  and  foliage  which  protect  the  workmen  to  some 
extent  from  the  hot  rays  of  the  sun  and  direct  winds.  It 
is  so  located  as  to  be  of  easy  access  for  the  delivery  of 
materials  that  go  to  make  up  the  finished  slab,  such  as 
the  heavy  steel  reinforcing  frames,  cement,  sand,  crushed 
stone,  lumber,  machinery,  etc.  Furthermore,  the  site  is 
established  at  such  a  centrally  located  vantage  point  on 
the  division  that  the  finished  concrete  slabs  weighing 

Penrf  ng'neerine:  DePartlnent.  Pennsylvania  K.R.,  Philadelphia, 


up  to  approximately  75  tons  can  be  readily  transported 
over  a  comparatively  short  distance  in  opposite  directions 
to  reach  the  different  points  on  the  division  and  unloaded 
direct  at  the  bridge  site,  and  in  most  cases  direct  from  the 
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FIG.  1.    DETAILS  OF  FLAT-SLAB  BRIDGE 

car  to  the  bridge  scat,  and  then  slid  into  proper  position 
without  delay  to  traffic. 

Method  of  Constructing  Slab  Forms 

The  old  method  of  constructing  a  form  composed  of 
wooden  bottom  and  sides  for  each  slab  was  thought  to 
be  too  expensive  and  a  concrete  platform  or  pavement, 
210  ft.  long  by  20  ft.  wide,  to  accommodate  a  large 
number  of  slabs  at  one  time,  was  built.  An  extra-heavy 
floor  or  pavement  was  desired  in  order  to  provide  for 
the  heavy  loads  of  a  number  of  slabs  at  one  time ;  it  was 
therefore  laid  with  18  in.  of  cinder,  which  was  flooded, 
rolled  and  thoroughly  tamped,  and  a  layer  of  12  in.  of 
concrete  of  a  lean  mix  of  1  part  cement,  3  parts  sand  and 
6  parts  broken  stone  was  placed,  with  a  top  coat  1  in. 
thick  of  1  part  cement  and  2  parts  sand  troweled  to  a 
hard  steely  surface  and  finished  level.  A  curbing  of  con- 
crete 6  in.  above  the  pavement  extended  along  both 
sides  and  at  the  ends,  forming  a  sort  of  large  pan  and 
acting  as  a  brace  for  the  struts  supporting  the  sides  sur- 
rounding the  slab  forms.    A  wide  expansion  joint  was 


FIG. 


GENERAL  VIEW  OF  CASTING  YARD  FOR  FLAT- 
SLAB  BRIDGES,  PENNSYLVANIA  R.R. 


made  down  the  center  of  the  length  of  the  slab,  with  cross- 
joints  every  15  ft.  The  longitudinal  central  joint  was 
laid  of  sufficient  dimensions  to  be  used  for  a  gutter  to 
carry  off  the  excess  water. 


126 


ENGINEERING  NEWS 


Vol.  74,  No.  3 


The  work  of  laying  the  pavement  was  started  in  the 
early  part  of  this  year,  and  the  entire  surface  was  ex- 
posed to  the  elements  and  allowed  to  season  for  several 
weeks  before  the  work  of  pouring  the  concrete  slabs  was 
started. 

The  prime  object  for  the  construction  of  this  platform 
or  pavement  was  to  form  a  substantial  and  durable  sur- 


FIG.  3.    ONE  OF  THE  CAST  UNITS 

face  upon  which  to  pour  the  concrete  mix  direct,  so 
that  the  same  surface  could  be  used  over  and  over  again 
for  a  large  number  of  slabs,  thus  eliminating  the  extra 
cost  of  labor  and  new  lumber  in  building  and  resetting 
new  wooden  base  forms.  Wooden  forms  were  built  in 
sections  for  the  sides  and  ends  of  slabs,  but  the  old  method 
of  a  wooden  floor  form  was  entirely  omitted  and  the  con- 
crete was  poured  directly  on  the  cement  pavement  form. 

Steel  Reinforcement  for  Slabs 
The  steel  reinforcement  for  slabs  (using  square  twisted 
bars,  one  complete  turn  or  twist  in  12  diameters)  after 
being  fabricated  and  assembled  at  a  fabricating  mill,  was 
unloaded  from  the  cars  and  placed  directly  on  the  concrete 
pavement,  using  concrete  wedge-shaped  blocks  to  support 
the  lower  steel  rods  and  to  retain  the  slab  frame  at  the 
proper  distance  from  the  surface  of  the  pavement  in  order 


Before  pouring  the  first  slabs  on  the  cement  pavement, 
and  as  a  precaution  to  aid  in  preventing  possible  adhe- 
sion between  the  top  surface  of  the  pavement  and  the  slab 
soffit,  a  liquid  coating  of  lime  paste  was  applied  to  the 
pavement  with  a  whitewash  brush.  After  the  surface  had 
received  the  first  few  batches  of  slabs  and  had  been  worked 
over,  the  above-mentioned  precaution  was  omitted  and  the 
concrete  poured  directly  on  the  pavement,  with  excel- 
lent results. 

The  steel  reinforcement  for  the  slabs  was  fabricated 
and  assembled  by  outside  contractors  at  their  own  plants 
and  shipped  direct  and  unloaded  at  the  site  of  the  as- 
sembling plant  as  previously  described.  After  the  con- 
crete is  poured  to  form  the  slabs  and  is  allowed  to  set 
and  sufficiently  to  season  (Fig.  3),  the  slabs  are  then 
lifted  from  the  assembling  pavement  by  powerful  wrecking 
cranes,  with  the  lifting  chains  attached  to  heavy  lifting- 
hooks  embedded  and  concreted  in  the  slab.  There  are 
four  such  hooks  to  each  large  slab  (two  hooks  at  each  end) , 
so  designed  and  placed  that  each  hook  takes  its  calculated 
proportion  of  the  load  or  weight  of  the  finished  slab. 
The  slabs  are  then  loaded  on  flat  cars  and  transported  to 
the  various  bridge  sites  and  finally  placed  into  position 
with  little  trouble  and  practically  no  delay  to  traffic. 
Two  such  slabs  placed  lengthwise  on  the  bridge  seats  gen- 
erally carry  one  track  and  are  designed  to  carry  the  heav- 
iest types  as  well  as  the  fastest  trains  under  maximum 
traffic  conditions  (Fig.  4). 

About  150  bridge  slabs  have  already  been  cast  upon  the 
platform,  with  most  satisfactory  results. 


Locomotive  Cranes  at  Stone-Crushing  Plants— The  Knick- 
erbocker Portland  Cement  Co.,  Hudson,  N.  Y.,  employs  a  2-yd., 
65-ft.  radius  electric  crane  running  on  a  circular  track  to  in- 
crease the  storage  capacity  for  crushed  stone.    The  plan  of 


FIG.  4.   VIEW  OP  A  COMPLETED  UNIT-SLAB  BRIDGE 

to  have  sufficient  concrete  between  the  lower  reinforce- 
ment and  the  soffit  of  the  finished  slab  (Fig.  1).  After 
the  whole  slab  frame  had  been  lined  into  exact  position 
and  the  surrounding  wooden  forms  were  placed,  the  con- 
crete mix  of  1  part  cement,  2  parts  sand  and  4  parts  %- 
in.  stone  was  poured  directly  into  the  form  and  spaded 
and  worked  around  the  reinforcement. 


CIRCULAR  STORAGE  SYSTEM  FOR  CRUSHED  STONE 

the  company  is  to  work  as  near  full  capacity  as  possible  dur- 
ing the  summer  months  so  that  the  quarries  may  be  closed 
in  winter.  The  present  storage  capacity  is  from  50,000  to 
l00  000  tons.  The  stone  is  delivered  from  the  crusher  at  the 
quarry  to  an  underground  conveyor,  which  feeds  into  an  ele- 
vator located  in  the  middle  of  the  storage  area.  The  elevator 
discharges  the  stone  at  a  convenient  point,  so  that  it  may  be 
rehandled  by  the  2-yd.  grab  bucket  to  the  storage  area.  The 
idea  of  using  a  locomotive  crane  to  increase  storage  capacity 
is  by  no  means  new.  It  has  been  employed  for  years  in  storing 
coal,  but  its  entry  into  the  crushed-stone  field  is  interesting. 
Patent  rights  for  the  circular  storage  system  held  by  the 
Link-Belt  Co.,  Chicago,  111.,  are  claimed  to  cover  the  use  of 
a  locomotive  crane  on  circular  tracks  for  storing  crushed 
stone. 
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The  city  of  Edmonton,  Alberta,  Canada,  has  recently 
completed  about  11  mi.  of  trunk  .sewers  in  tunnel  vary- 
ing in  size  from  4  to  10y2  ft.  in  diameter.    These  were 
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FIG.  1.    FORMS  FOR  CONCRETE  BLOCKS  OF  5-FT  SEWER 
TUNNEL,  EDMONTON,  ALBERTA,  CANADA 

all  built  of  special  12x4-in.  concrete  blocks  in  the  form 
of  rings  1  ft.  wide,  reinforced  by  steel  bars  in  longi- 
tudinal grooves  between  the  blocks  and  by  circular  bands 
or  ribs  on  the  outside  of  the  blocks,  which  are  backed 
by  4  m.  or  more  of  plain  1:3:6  concrete.    The  accom- 
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were  used  to  loosen  the  clay,  and  mattocks  were  used  in- 
stead of  picks.  The  work  was  done  by  electric  light 
Sand  pockets  were  generally  short  and  caused  no  special 
difficulties  except  in  one  instance,  where  the  tunnel  align- 
ment was  changed  to  avoid  a  particularly  bad  place,  but 
before  any  great  expense  was  incurred. 

The  block  forms  were  in  the  shape  of  gang  molds  as 
shown  in  Fig.  1.  The  forms  were  lined  with  sheet  metal 
The  blocks  were  cast  on  their  sides.  The  concrete 
(1:2:3)  was  mixed  wet  and  well  spaded  into  the  forms 
and  allowed  to  set  for  24  hr.  A  considerable  number  of 
blocks  were  rejected  because  of  damage  in  handling  be- 
fore the  blocks  had  sufficiently  seasoned.  The  arch  blocks 
required  special  forms  which  left  grooves  on  both  faces 
of  the  blocks  for  placing  the  reinforcing  crown  vods 
shown  in  Fig.  2. 

Blocks  and  Block  Laying 
After  a  length  of  excavation  was  completed  the  subdrain 
was  laid  (see  Fig.  2)  and  concrete  was  placed  along  the 
bottom  to  the  grade  of  the  bottoms  of  the  blocks.  The 
lower  half  of  the  hooping  or  reinforcing  bands  for  a 
ring  of  blocks  was  then  placed  and  the  invert  blocks  laid 
I  he  remaining  blocks  to  the  springing  line  were  added 
and  the  hacking  concrete  placed  until  the  lower  half  of 
the  ring  was  complete.  These  blocks  were  staggered  as 
shown  in  Fig.  3. 

To  place  the  upper  half  of  the  ring  of  blocks,  a  wooden 
form  or  centering  extending  a  short  distance  back  into 
the  finished  sewer  was  used.  The  reinforcing  crown  rod 
previously  bent  to  the  proper  radius,  was  placed  in  posi- 
tion against  the  face  of  the  previous  ring  and  the  block 
laying  completed  around  the  arch.  The  crown  blocks 
of  course,  could  not  be  staggered.  Care  was  taken  to  fill 
the  joints  between  the  blocks  thoroughly,  so  that  the  re- 
inforcing bar  and  jointing  irons  (see  Fig.  3)  would  be  sur- 
rounded by  and  bedded  in  the  mortar. 

When  the  last  block  had  been  placed  m  the  crown  of 
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FIG.  2.    CROSS- SECTION  OF  4  %  -FT.  SEWER  TUNNELS  MADE  OF  SPECIAL  CONCRETE  BLOCKS 


panymg  table  shows  the  details  of  the  various  sizes  of 
sewers. 

The  tunnels  were  driven  chiefly  through  a  stiff  <?ray 
clay  with  occasional  pockets  of  sand.  Excavation  was 
carried  on  from  shafts  sunk  at  intervals  varying  from 
200  to  1150  ft-   Small  charges  of  dynamite  (i/2  to  1  stick) 

Uof '  from  'the'author •    '  suppIemented  by  additional  Worma- 


the  arch,  the  upper  half  of  the  hooping  band  was  put  on, 
the  halves  being  connected  by  (patented)  coupling  shoes 
(Fig.  4)  and  tightened  by  wrenches.  The  backing  con- 
crete was  then  placed  and  the  laying  of  the  next  ring  of 
blocks  proceeded. 

The  junction  of  the  block  rings  between  two  shafts 
was  accomplished  by  measuring  the  gap  as  it  grew  nar- 
row and  so  adjusting  the  widths  of  the  joints  between 
the  rings  of  blocks  as  to  make  the  last  ring  just  fit.  If 
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this  resulted  in  too  great  width  of  joints,  the  blocks  were 
cut  to  fit,  but  generally  this  was  not  necessary.  The  gap 
in  the  upper  part  of  the  ring  was  closed  with  mass  con- 
crete, forms  being  used  to  hold  the  concrete  in  place.  The 


FIG.  3.    ISOMETRIC  VIEW  OF  CROSS-SECTION  OF 
10y2-FT.  SEWER  TUNNEL, 


last  small  portion  of  the  crown  was  lifted  or  shoved  into 
place.  After  the  concrete  had  set  and  the  work  smoothed 
off,  the  junction  between  the  two  sections  was  barely 
noticeable. 

The  work  was  carried  on  in  two  10-hr.  shifts,  the 
same  men  doing  both  the  excavating  and  the  block-laying. 


Tension 


FIG.  4.   LUGS  PATENTED  FOR  FASTENING  TENSION 
BANDS 

In  the  4y2-  and  5-ft.  sewers  two  men  worked  in  the  head- 
ing, one  man  as  car  pusher  and  two  or  three  men  at  the 
top  of  the  shaft,  exclusive  of  the  hoistman  and  foreman. 
On  6-,  Gi/o-  and  S-ft.  sewers  three  men  worked  in  the 
heading  and  two  men  were  car  pushers.  The  progress 
per  week  was  30  to  36  ft.  of  completed  sewers  in  each 
heading. 

The  contract  prices  varied  fairly  regularly,  from  $24.25 
per  lin.ft.  for  a  4-ft.  sewer  to  $55.15  for  9y2-ft.  sewers. 
The  cost  for  the  10l/2-ft.  outflow  sewers  was  less  ($50.36), 
because  much  of  it  was  in  open  cut.    The  cost  per  linear 

STATISTICS  OF  CONCRETE-BLOCK  SEWERS,  EDMON- 
TON, ALTA. 
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foot  of  building  the  9i/2-ft.  sewer  was  distributed  as  fol- 
lows: Excavation,  timbering  and  spoil  disposal,  $17.35; 
making  and  laying  concrete  blocks  and  for  joints,  $16.40 ; 
concrete  backing,  $8.40;  reinforcement  and  subdrains, 
$13— a  total  of  $55.15,  as  noted.  The  cost  of  the  4i/2-ft. 
sewer  was  $6.90,  $5.40,  $3.60,  $7.03  and  $22.93  respec- 
tively. 

The  city  engineer  of  Edmonton  is  A.  C.  Latornell,  and 
the  consulting  engineer  in  charge  of  the  design  was  Alex- 
ander Potter,  New  York  City. 


Flanning  Formnork  Ahead — Some  years  ago,  when  we 
simply  sent  the  foreman  a  set  of  blueprints  of  the  building 
and  said,  "Go  ahead  and  build  it,"  leaving  him  to  work  out 
his  own  form  designs,  column  forms  used  to  cost,  for  direct 
labor,  as  much  as  18c.  per  sq.ft.,  and  floor  forms  12c.  Nov/ 
we  spend  much  time  in  the  office  making  plans,  sometimes  as 
many  as  45  sheets  of  form  details  for  a  simple  building. 
These  designs  may  cost  0.2c.  per  sq.ft.  of  formwork.  But 
now  if  the  cost  for  labor  for  floor  forms  runs  over  4c.  per 
sq.ft.  we  want  to  know  what  is  the  matter;  if  it  runs  over  7c. 
for  a  column  we  usually  make  a  row.  We  have  come  to  the 
conclusion  that  a  dollar  spent  intelligently  in  the  drafting- 
room  usually  saves  ten  on  the  work,  and  sometimes  more. — 
Leonard  C.  Wason,  President  Aberthaw  Construction  Co.,  Bos- 
ton. 

Dry  Mortar  Bed  lor  Brick  Pavements — Sand  and  cement 
(or  dry  mortar)  cushions  are  used  extensively  for  wood-block, 
asphalt-block  and  recently  experimentally  for  granite-block 
pavements.  Dalton  Moomaw,  Road  Engineer  of  Cuyahoga 
County,  Ohio,  is  now  experimenting  with  a  dry  mortar  bed 
for  brick  pavements.  The  sand  and  cement  are  mixed  dry 
in  the  proportions  1:3  and  spread  to  a  depth  that  when  struck 
and  rolled  a  1-in.  cushion  is  formed.  A  hand  roller  weighing 
250  lb.  is  used.  The  preparation  of  the  sand-cement  cushion 
proceeds  ahead  of  the  placing  of  the  brick  only  so  far  as 
the  pavement  can  be  completed  before  stopping  work  for 
the  day.  The  bricks  are  rolled  only  enough  to  obtain  an 
even  surface,  and  when  the  rolling  and  culling  is  completed 
the  pavement  is  sprinkled  from  a  spraying  nozzle  until  suffi- 
cient water  is  applied  to  insure  wetting  the  cushion  to  its 
entire  depth.  Grouting  the  joints  follows  the  wetting  of 
the  cushion  and  is  completed  as  far  as  the  bricks  are  laid. 
If  weather  conditions  do  not  permit  grouting  on  the  day  the 
bricks  are  placed,  the  pavement  is  covered  and  protected 
against  rain  and  wash. 

Ballasted  Street-Railway  Tracks  in  Dallas,  Tex.,  have  been 
in  service  under  a  traffic  of  1500  cars  each  day  since  De- 
cember, 1912,  and  have  shown  absolutely  no  defects  either  in 
track  or  in  the  street  paving  (which  is  of  creosoted  wood 
block),  according  to  B.  R.  Brown,  Superintendent  Mainte- 
nance-of -Way,  Dallas  Consolidated  Electric  Street  Ry.,  in  a 
paper  presented  at  the  11th  annual  convention  of  the  South- 
western Electric  and  Gas  Association,  held  in  Galveston,  May 
19-22.  This  statement  is  especially  interesting  in  view  of  the 
experience  in  Baltimore  related  in  "Engineering  News,"  May 
6,  p.  884,  and  the  short  article  entitled  "Practice  in  Paving 
Street-Railway  Tracks,"  on  p.  888  of  the  same  issue.  In  Bal- 
timore the  stone-and-gravel  ballast  did  not  prove  to  be  sat- 
isfactory under  very  heavy  traffic,  cracks  in  the  asphalt  ap- 
pearing adjacent  to,  and  parallel  with,  the  tracks.  Mr.  Brown 
states  further  that  within  the  last  year  or  so  this  type  of  con- 
struction has  gained  much  favor  in  the  larger  Northern  cities, 
but  that  in  the  South  the  solid-concrete  base  has  been  ad- 
hered to.  However,  he  says,  if  the  subsoil  is  mucky,  soft 
earth,  or  quicksand  formation,  or  if  the  district  is  poorly 
drained,  a  concrete  base  should  be  used. 

Automatic  Track-Inspection  Cars  are  to  be  used  on  the 
Chicago  Great  Western  Ry.,  which  recently  purchased  four 
machines  from  Willis  C.  Squire  &  Co.,  of  Chicago.  They  are 
of  the  type  invented  by  T.  Ellis,  roadmaster  of  the  Northern 
Pacific  Ry.,  and  described  in  "Engineering  News,"  June  4,  1908. 
The  apparatus  is  carried  on  a  light  three-wheel  frame,  which 
is  hauled  by  a  motor  inspection  car.  Two  pens  trace  diagrams 
on  a  continuous  roll  of  paper.  One  of  these  diagrams  indicates 
the  surface  condition,  with  superelevation  on  curves  and 
vertical  irregularities  such  as  low  joints,  etc.  The  other 
diagram  indicates  variations  in  the  gage  of  the  track. 
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M@ip©  S&eell  Sim  Ba^dlges 

Present  low  steel  prices  emphasize  and  reinforce  a 
movement  that  has  been  going  on  steadily  for  some  years 
past.  Structural  design  in  times  gone  by  had  as  its 
ideal  the  production  of  structures  of  minimum  quantity 
of  steel.  Excellence  of  general  design,  soundness  of 
details  and  resistance  to  the  various  attacks  of  time  were 
neglected  elements  in  comparison  with  the  matter  of 
satisfying  certain  computed  stresses  by  the  fewest  pounds 
of  steel.  We  are  in  a  period  of  reaction  from  this  school 
of  design.  The  movement  is  toward  heavier,  more  sub- 
stantial design. 

Sound  designing  is  not  a  mere  problem  of  arithmetic, 
in  engineering  any  more  than  in  architecture.  There  are 
many  factors  vital  to  the  finished  structure  Avhich  do  not 
appear  in  the  force  polygon.  To  take  them  into  proper 
account  calls  for  a  well-ripened  judgment ;  their  require- 
ments will  often  conflict,  and  the  solution  must  be  a 
compromise. 

Let  an  instance  of  this  be  taken  in  the  old  and 
yet  obscure  conflict  between  flexibility  and  rigidity  of 
structure.  In  past  times  this  Avas  responsible  for  the 
existence  of  two  different  groups  of  designers — one 
aiming  to  cushion  impact  and  damp  out  vibration  by 
building  resilient  structures,  the  other  holding  to  the 
\iew  that  the  most  rigid  and  solid  support,  a  rocklike 
■absence  of  all  yielding  quality,  is  the  ideal  structural 
condition.  The  opposition  between  these  views  still  exists 
in  part,  but  we  have  progressed  a  little,  and  know  that 
both  views  are  partly  right.  What  we  seek  therefore  to 
produce  today  is  an  aggregate  that  contains  both  rigid 
and  yielding  elements,  providing  flexibility  where  primary 
impact  is  received  or  where  other  secondary  effects  of 
unmanageable  character  occur — as  expansion  or  distor- 
tion— and,  on  the  other  hand,  providing  a  highly  rigid 
construction  in  the  main  frame. 

This  instance  well  exemplifies  how  the  nonealculable 
elements  of  design  must  be  handled  on  the  basis  of 
experience  which  develops  from  thorough  intimate  study 
of  structure,  service  and  material.  All  the  workings  of 
this  judgment  from  experience,  however,  lie  beyond  the 
field  of  mere  sectional-area  computations,  and  may  lead 
to  conclusions  which  seem  to  violate  the  requirements 
of  close  economy  of  metal. 

Let  the  inquirer  into  this  subject  note  the  contrast 
between  modem  and  old-time  ideas  of  good  design  as 
expressed  in  pounds  of  metal,  where  a  bridge,  say,  25 
.years  of  age  is  renewed.  He  will  see,  frequently,^  that 
the  weight  of  the  new  structure  is  four  times  that  of 
the  old  one,  though  designed  for  not  more  than  twice 
its  load  capacity.  The  excess  represents  partly  insurance, 
partly  a  commutation  of  maintenance  expense. 

Useful  data  will  be  added  to  this  phase  of  the  subject 
when  a  railway  man  takes  the  trouble  to  cast  up  and 
publish  the  record  of  maintenance  and  repair  expense 
on  an  old-time  bridge  which  was  finally  condemned  and 
renewed.    Such  a  record  will  be  certain  to  form  a  con- 


vincing argument  in  favor  of  "ample''  design  and  against 
the  practice  of  seeking  the  lightest  possible  solution  ol 
the  stress-sheet. 

The  recent  Pan-American  Financial  Congress  at  Wash- 
ington has  served  to  call  public  attention  to  the  possi- 
bilities of  a  large  development  of  business  between  the 
United  States  and  its  neighboring  countries  on  the  south. 
It  has  been  repeatedly  stated  that  if  manufacturers  in 
the  United  States  are  to  sell  to  these  countries  the  goods 
they  formerly  purchased  from  Europe,  then  capital  must 
be  found  in  the  United  States  for  the  development  of  rail- 
ways and  mines  and  public  works  in  these  countries. 

While  the  war  continues  and  for  a  long  period  after 
its  close,  the  European  countries  that  have  hitherto  been 
the  great  reservoir  of  capital  for  the  development  of  the 
other  continents  are  likely  to  need  all  their  available  sav- 
ings to  provide  for  their  own  necessities.  Those  who  seek 
capital  for  use  in  other  countries  on  the  American  con- 
tinents, therefore,  are  likely  to  come  to  the  United  States; 
and  the  promoters  of  trade  with  South  America  appear 
to  think  that  it  will  be  easy  to  dispose  of  such  securities 
to  American  bankers  and  investors. 

Before  that  result  is  realized,  however,  investors  in  the 
United  States  may  well  ask  to  be  shown  that  the  shares 
or  bonds  offered  are  really  "securities."  The  stability  of 
government  and  of  finance  in  some  of  the  South  American 
countries  seems  well  assured;  but  in  some  others  revolu- 
tion and  repudiation  are  too  recent  affairs  to  encourage 
foreigners  to  risk  their  money  there. 

Any  responsible  American  banker  who  is  asked  to  sell 
such  securities  here  may  well  ask,  first,  What  is  the  atti- 
tude of  the  government  in  the  country  where  these  securi- 
ties are  issued;  and  second,  and  not  less  important,  What 
attitude  does  the  United  States  government  hold  toward 
such  investments  by  Americans  abroad? 

There  is  plenty  of  money  in  the  United  States  available 
for  investment  in  any  part  of  the  American  continents, 
provided  there  is  reasonable  assurance  that  the  government 
of  the  country  where  the  investment  is  made  will  give  a 
square  deal  to  the  man  who  risks  bis  money,  and  secondlv. 
that  the  United  States  Government  will  give  reasonable 
support  to  the  legitimate  claims  of  Americans  who  have 
loaned  money  abroad. 

It  has  become  the  fashion  to  speak  slurringly  of  "dollar 
diplomacy"  for  the  reason  that  a  great  deal  of  the 
financing  in  connection  with  concessions  and  contracts  in 
South  and  Central  American  countries  has  been  carried 
on  with  more  or  less  corruption.  There  is  admittedly 
reason  in  the  opposition  to  the  use  of  the  United  States 
Government  to  collect  the  claims  of  American  adventurers 
who  may  have,  through  bribery  or  other  illegitimate 
means,  obtained  concessions  or  contracts,  which  are  an- 
nulled when  some  revolution  occurs.    On  the  other  hand. 
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where  American  money  has  been  honestly  invested  in  a 
foreign  enterprise  and  the  government  of  that  country 
fails  to  maintain  law  and  order  so  as  to  protect  it  from 
destruction ;  or  where  a  government  leaves  its  creditors  m 
the  lurch  merely  because  it  finds  it  inconvenient  to  pay 
what  it  has  agreed  to  pay— under  these  conditions,  the 
American  citizen  who  has  loaned  his  money  would  seem 
to  deserve  some  support  from  his  government. 

It  must  be  frankly  stated  that  the  recent  experience  of 
American  investors  in  Mexico— to  go  no  farther  south- 
ward—has been  eminently  discouraging  to  the  increase 
of  American  investments  in  Spanish-American  countries. 

Back  of  this  condemnation  of  "dollar  diplomacy"  there 
appears  to  be  the  idea  that  it  is  on  the  whole  a  rather 
praiseworthy  thing  to  let  the  foreign  bondholder  whistle 
for  his  money,  and  that  in  notifying  the  American  capi- 
talist who  makes  an  investment  abroad  that  he  does  it 
at  his  own  risk,  our  government  is  working  in  the  general 
interest  of  democracy  and  popular  government,  and  is 
condemning  the  oligarchic  plan  on  which  admittedly  too 
many  of  the  Spanish-American  governments  have  been 
run. 

Will  this  idea  stand  analysis  ?  Let  us  see.  It  is  gen- 
erally agreed  that  throughout  South  and  Central  America 
the  greatest  need  is  an  influx  of  capital  to  develop  the 
natural  resources  and  give  employment  to  the  people  who 
are  idle  and  property-stricken  in  the  midst  of  vast  natural 
wealth. 

If  the  position  of  the  South  American  governments  and 
our  own  government  is  such  that  those  investing  such 
capital  can  be  assured  of  reasonable  protection  to  their 
interests  and  reasonably  fair  treatment,  they  will  be  will- 
ing to  loan  the  money  at  a  much  lower  rate  of  interest 
than  will  be  the  case  if  it  is  understood  beforehand  that 
the  risk  of  repudiation  is  very  considerable.  The  present 
Administration  appears  to  be  sincerely  desirous  of  in- 
creasing the  trade  relations  between  the  United  States 
and  the  other  American  countries,  but  there  is  no  way  in 
which  it  can  so  effectively  increase  these  trade  relations 
and  stimulate  the  investment  of  American  capital  in 
these  countries  as  by  giving  the  assurance  that  American 
investors  there  will  be  assured  of  reasonable  protection 
from  their  own  government. 

The  protection  of  foreshores  against  the  continual 
encroachments  of  ocean  or  lake  is  a  branch  of  engineering 
which  has  never  received  its  proper  attention  in  the 
United  States,  in  spite  of  the  fact  that  this  country 
has  a  longer  water  frontage  than  any  other  nation.  In 
recent  years,  however,  the  increased  use,  mainly  for 
summer-resort  purposes,  of  the  sandy  stretches  along  both 
oceans  and  the  Great  Lakes  has  brought  forward  in  a 
most  emphatic  manner  the  rapidity  with  which  the 
littoral  currents  can  wear  down  an  occupied  beach  and 
expose  expensive  structures  to  the  destructive  force  of  the 
waves.  In  consequence,  on  both  coasts  a  great  number 
of  engineers,  in  private  practice  and  in  public  service, 
are  engaged  in  the  study  of  what  to  most  of  them  is  a 
new  subject— the  protection  of  these  valuable  shores 
against  erosion. 

It  is  in  recognition  of  this  new  interest  that  Engineer- 
ing News  has  been  presenting  to  its  readers  a  considerable 
number  of  articles  on  the  causes  of  and  protection  against 


coast  erosion.  A  notable  addition  to  these  articles  is 
the  contribution  by  E.  Bennett  on  another  page  of  this 
issue.  This  will  be  followed  in  early  issues  by  a  short 
series  of  articles  by  Gerald  0.  Case,  the  well-known 
British  expert  on  this  subject,  who  has  devoted  the  larger 
part  of  the  last  six  months  to  a  study  of  the  problem  of 
shore  protection  on  our  Atlantic  coast. 

m 

Engineering  News  has  so  often  deplored  the  lack  of 
public  appreciation  of  the  work  of  the  engineer  that  it 
cannot  in  justice  to  the  often-criticized  public  refrain  from 
publishing  the  following  brief  abstract  from  the  Houston, 
Tex.,  Chronicle  and  Herald: 

This  citv  is  entering  upon  a  great  epoch.  For  the  mo- 
ment its  destiny  is  in  the  hands  of  engineers— more  par- 
ticularly its  own  engineer.  And  right  here  let  it  be  remarked 
how  important  the  engineer  is  becoming,  and  how  little  recog- 
nition his  services  have  received.  He  is  the  man  who  does 
things  who  carries  the  railroad  into  waste  places,  who  tun- 
nels the  hills,  who  brings  clean  water  to  our  doors,  who  pro- 
tects public  health  with  sewers  and  sanitation  plants,  who 
digs  canals  and  deepens  rivers,  who  creates  and  distributes 
electric  power.  He  is  the  man  with  whose  work  we  come  m 
contact  on  every  avenue  of  life,  and  upon  whose  skill  and 
cunning  rest  in  large  measure  the  growth  and  prosperity  of 
this  country.  . 

If  somebody  writes  a  trashy  book  or  paints  a  smutty 
picture,  we  rave,  call  it  art,  and  vote  to  put  a  new  statue  in 
the  Hall  of  Fame,  but  the  engineer  we  still  consider  as  rather 
commonplace,  rather  tiresome  and  prosaic. 

The  occasion  of  the  editorial  of  which  these  paragraphs 
are  an  abstract  is  a  recent  report  of  the  City  Engineer, 
E  E.  Sands,  on  the  plans  for  developing  the  new  ship 
canal  and  the  harbor  which  all  good  citizens  of  Houston 
hope  will  make  that  city  a  seaport  rivaling  Galveston. 

It  has  been  agreed  generally  by  economists  and  finan- 
ciers that  the  war  in  Europe  with  its  enormous  demands 
on  capital  would  cause  a  large  increase  in  the  ruling  rate 
of  interest    This  hardly  has  been  realized  as  yet  m  the 
financial  markets  of  the  United  States,  since  the  strin- 
gency and  panic  which  prevailed  during  the  first  two  or 
three  months  of  the  war  disappeared.    On  June  29  the 
City  of  New  York  received  bids  for  a  bond  issue  ot  5t>71,- 
000,000,  bearing  W2%  Merest.    The  avera«e  P™?  ,bld 
for  the  total  issue  was  101.272.    These  bids  may  be  taken 
to  represent  the  consensus  of  opinion  of  the  principal 
bankers  and  financiers  of  the  United  States  as  to  the 
market  for  capital  in  the  immediate  future.    This  rate  of 
premium  is  equivalent  to  an  interest  yield  of  4.41%.  Ot 
course,  this  represents  a  radical  increase  m  the  interest 
rate  over  the  3  to  3i/2%  which  prevailed  on  high-class 
bond  issues  in  the  90's.    On  the  other  hand  it  is  only 
a  trifling  increase,  if  any,  over  the  ruling  rates  for  capital 
which  have  prevailed  for  two  or  three  years  past.    It  is 
indeed  one  of  the  surprises  of  the  world-war  that  notwith- 
standing the  enormous  demands  upon  capital  m  Europe 
and  the  cutting  off  of  the  sources  of  capital  m  so  many 
directions  through  stagnating  business  and  men  out  of 
employment,  there  is  still  a  vast  supply  of  capital  avail- 
able for  investment  in  the  United  States  so  that  the  New 
York  bond  issue  was  subscribed  three  times  over. 

It  is  to  be  hoped  in  the  interest  of  a  revival  of  engineer- 
ing enterprise,  which  is  so  intimately  dependent  upon  the 
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market  for  investment  capital,  that  the  rate  fixed  by  the 
New  York  City  bond  sale  fairly  represents  what  may  be 
expected  to  prevail  for  at  least  two  or  three  years  to  come. 
It  is  a  favorable  feature  for  the  United  States  that  the 
public  here  evidently  prefers  investment  in  home  securi- 
ties to  purchases  of  the  bonds  issued  by  the  warrin co- 
nations of  Europe.  fa 

Irrigation  §&®<eM  aiad  Water 
Rigfi&tts  Not  Related 

In  one  of  the  most  interesting  of  recent  public-service 
commission  decisions,  the  Kansas  board  has  decided  that 
there  can  be  no  relation  between  the  stock  of  an 
irrigation-ditch  company  and  the  water  rights  of  lands 
served.    The  case1  was  that  of  J.  B.  Hammon  vs.  Fort 

'Reported  in  full  in  "Public  Utility  Reports."  1915  c. 


iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii:. 


Aubrey  Irrigation  Co.  and  involved  a  number  of  com- 
plaints ori  compl.cated  legal  and  administrative  matters, 
out  ot  which  this  one  question  stood  preeminent. 

The  Kansas  statutes  provide  that  a  purchaser  of  water 
may  continue  to  purchase,  and  the  board  holds  that  this 
establishes  a  water  right  on  the  land  benefited  whether 
or  not  the  owner  holds  any  stock  in  the  company  sun, -ly- 
ing the  water.  J 

The  principle  involved  has  a  parallel  in  the  idea, 
generally  held  to  by  public-service  commissions  all  over 
the  country,  that  stock  ownership  in  a  public-utility 
company  does  not  entitle  any  one  to  preferential  service 
or  rates  All  customers  stand  on  a  par  as  customers; 
the  benefits  of  stock  ownership  come  solely  in  dividends 
and  such  rewards.  This  has  been  best  expounded  probably 
in  the  large  number  of  telephone  cases  decided  in  the 
last  two  years  by  the  Illinois  and  Wisconsin  commissions 
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Sir— The  writer  has  read  with  a  great  deal  of  interest 
several  articles  in  your  publication  relative  to  the  posi- 
tion of  the  engineer.  As  I  see  it,  one  of  the  greatest 
faults  of  the  engineer  is  that  he  relies  too  much  on 
fiis  technical  training,  and  confines  himself  to  an  en- 
tirely too  small  a  field,  taking  little  interest  in  the 
affairs  of  the  day  outside  of  his  own  chosen  profession 
and  not  mixing  with  clubs  and  organizations  as  other 
business  men  do. 

Surely  there  is  no  business  or  profession  which  is  more 
certainly  founded  upon  sound  business  principles  than  is 
engineering.  "Engineering  is  the  theory  of  economy" 
expressed  in  a  few  words.  No  engineering  business  can 
ever  be  truly  successful  until  it  takes  on  a  sound  busi- 
ness system.  We  have  often  heard  that  an  engineer  is 
a  man  who  can  do  for  one  dollar  what  any  fool  can 
do  for  two  "  How  can  this  be  true  unless,  in  addition 
to  technical  engineering  knowledge,  a  man  employs  busi- 
ness methods  in  his  calculations  and  transactions' 

Most  engineers  are  inclined  to  lack  confidence  in  them- 
selves when  it  conies  to  mingling  with  men  of  affairs 
or  else  their  outward  demeanor  does  not  show  that  this 
is  not  the  case.  We  cannot  expect  to  always  talk  "shop  " 
and  m  our  intercourse  with  men  it  is  exceedingly  im- 
portant to  our  success  that  we  be  able  to  converse  on 
other  subjects.  It  is  the  big,  broad  man  who  accom- 
plishes things  in  this  day  and  age,  and  we  must  enlarge 
our  held  and  become  conversant  with  the  events  of  the 
day. 

We  have  read  a  great  deal  of  late  in  the  engineering 
publications  on  the  subject  of  public  speaking  by  engi- 
neers. Right  here  is  one  of  the  greatest  failings  "of 
the  men  in  our  profession.  The  engineer  should  train 
himself  to  speak  in  simple,  well-selected,  plain  words 
and  be  able  to  show  his  hearers  the  advantage  to  the 
community  at  large  of  engineering  works.  Surely  there 
is  no  other  profession  which  should  be  more  interesting 


to  the  public  than  engineering,  but  the  great  trouble  has 
been  that  we  have  not  been  trained  to  present  our  side 
of  the  case. 

The  engineer  should  be  versed  in  legal  procedure,  labor 
conditions,  social  problems  and  all  general  questions  of 
city  state  and  country.  In  order  to  be  successful,  he 
must  be  able  to  express  himself  in  good,  clear,  sound 
English,  and  not  simply  sit  back  with  the  air  that  "I 
am  an  engineer  and  I  can  make  no  mistakes,"  or  "you 
must  take  my  word  for  it,  for  you  would  not  understand 
even  if  I  tried  to  explain,  because  you  have  no  techni- 
cal education." 

I  have  found  that  the  knowledge  of  legal  procedure 
relative  to  public  improvements  which  are  constructed 
from  funds  derived  from  bond  issues  or  special  assess- 
ments is  one  of  the  most  valuable  assets. 

The  writer  believes  that  technical  schools  could  not 
make  a  better  move  as  an  improvement  in  their  courses 
than  to  include  one  on  public  speaking.  If  every  student 
of  engineering  were  required  every  so  often  to  deliver  a 
lecture  on  his  subjects  he  would  soon  lose  his  "stao-e 
fright,"  and  this  training  would  be  of  incalculable  value 
m  life  later. 

,  ,  W.  L.  Benham. 

Oklahoma  City,  Okla.,  June  5,  1915. 


estedl  MiMtary  Ts-aamiiE&g' 
fos3  lEsnjipiimeer® 

Sir— The  action  of  the  American  Society  of  Civil 
Engineers  of  May  19  regarding  a  reserve  corps  of  engi- 
neers and  the  editorial  on  the  same  subject  in  Engineer- 
ing News,  June  3,  1915,  interest  me  deeply.  While  there 
is  no  doubt  that  the  United  States  would  have  the  help 
of  most  engineers  in  an  emergency  I  must  approve  your 
idea  ot  systematic  training. 

This  training  in  many,  or  most,  cases  would  be  more 
to  keep  the  men  m  practice  than  in  the  nature  of  original 
instruction,  since  a  very  large  proportion  of  all  engineers 
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have  had  from  two  to  four  years'  military  training  in 
college.  In  my  senior  year  at  college  the  four  cadet  cap- 
tains, the  adjutant,  the  quartermaster  and,  I  believe,  a 
majority  of  the  other  cadet  officers  were  engineers.  If 
this  can  be  taken  as  a  criterion— and  many  state  and 
other  universities  and  colleges  prescribe  or  permit  mili- 
tary training— there  must  be  a  very  large  number  of  engi- 
neers in  America  who  are  or  with  very  little  instruction 
would  become  thoroughly  capable  not  only  of  conducting 
engineering  operations  in  time  of  war  but  of  training  men 
in  military  science  as  well.  In  all  the  talk  about  military 
unpreparedness  in  the  last  year  I  have  heard  no  single 
reference  to  the  quite  considerable  army  of  military  col- 
lege men  being  graduated  each  year  whose  service  can 
always  be  counted  on  in  time  of  need. 

The  subject  is  so  broad  and  of  such  general  interest 
that  I  should  like  to  make  a  suggestion  relative  to  mili- 
tary preparedness,  and  supplementary  to  your  suggestion 
of  a  year's  training  for  engineers.    The  suggestion  comes 
not  alone  out  of  my  personal  feelings  in  the  matter  but 
from  long  study  and  a  continual  questioning  and  investi- 
gation of  the  sentiments  of  boys  and  young  men  wherever 
I  have  met  them.    The  suggestion  embraces,  first,  a  term 
of  enlistment  of  one  year  with  no  reserve,  but  with  extra 
pay  allowance  and  other  advantages  for  reenhstment 
Then  the  military  training  during  this  short  term  should 
he  more  like  that  given  in  good  military  schools  but 
should  be  for  more  hours  each  day  so  that  the  recruit 
would  get  the  same  training  in  his  one  year  of  service  as 
he  would  in  two  or  three  at  college.    Besides  his  military 
training  there  should  be  regular  courses  (say  an  hour  a 
day  at  least)  in  history  and  geography— history  as  it  is 
shown  us  in  the  biographies  of  great  men  and  stories  of 
special  determining  events  in  the  world's  and  our  nationa 
life,  and  geography  more  like  that  taught  by  the  National 
Geographic  Society. 

There  should  be  schools  for  mechanical  or  trade  instruc- 
tions so  that  every  soldier  could  be  taught  the  rudiments 
at  least  of  manual  training  and  the  operation  and  care 
of  the  more  common  machines.  Fullest  provision  should 
be  made  for  play— baseball,  football,  swimming,  bowling 
and  all  other  games  requiring  strength  or  skill.  The 
harder  the  average  American  works  the  harder  he  wants 

Each  year  some  great  military  campaign  should  he 
conducted  in  which  a  typical  military  engineering  work 
would  be  done  in  fact  or  in  outline,  but  preferably  m 
fact  for  men  like  best  to  work  to  some  definite  purpose 
and' will  work  better  if  they  feel  their  work  is  to  endure. 
The  officers  of  this  great  army  (for  I  have  no  doubt  a 
areat  army  would  soon  be  created,  and  I  would  place  the 
maximum  limit  high)  would  be  the  engineers  whom  you 
surest  training.    Some  of  the  engineer  officers  as  we  1 


as  Tome  of  the  enlisted  men  would  find  the  lite  and  work 
to  their  liking,  and  sufficient  officers  for  the  higher  ranks 
and  men  for  the  more  important  noncommissioned  posts 
would  be  found.  No  reserve  corps  of  either  would  be 
necessary  if  the  training  and  instruction  were  kept  on 
the  high  plane  of  idealism  where  they  belong. 

For  second  and  succeeding  term  men  the  courses  of 
instruction  should  be  advanced  so  that  a  young  man  could 
spend  three  or  even  four  years  m  the  army  and  feel  that 
his  time  had  been  profitably  spent.  In  a  word,  make  army 
life  such  that  any  young  man  could  be  proud  to  be  a 
soldier  and  so  that  he  leaves  the  service  better  in  every 


way  than  he  entered  it — a  better  employee,  a  better  asso- 
ciate, a  better  man. 

G.  H.  Bayles. 

Atlanta,  (hi.,  June  21,  1915. 

Sir_The  Joint  Committee  on  Classification  of  Techni- 
cal Literature  is  extremely  desirous  of  obtaining  the  assist- 
ance of  your  readers  in  making  a  collection  of  classi- 
fications "  of  applied  science  that  have  been  developed 
independently  in  the  offices  of  manufacturing  plants  or 
engineering  firms,  especially  those  that  exist  in  manu- 
script form  and  have  been  used  for  filing  or  indexing  data. 

The  committee  would  especially  like  to  have  copies  of 
any  extensions  of  present  systems  to  cover  any  special 
industry  or  branch  of  engineering  not  now  fully  covered 
by  the  published  classifications. 

W.  P.  Cutter, 
Secretary  of  Committee. 
2!)  West  :5i>th  St.  New  York  City,  June  21,  li)15. 

Sir  I  read  with  interest  the  article  in  Engineering 

News,  June  10,  entitled  "Topographic  Surveys  for  Log- 
ging Operations,"  by  Earl  A.  Marshall,  of  Portland,  Ore. 

It  seems  to  be  Mr.  Marshall's  opinion  that  the  "North- 
west" consists  of  Washington  and  Oregon,  and  his  article 
would  leave  the  impression  that  the  methods  of  making 
topographic  surveys  over  the  entire  Northwest  are  as 
described  in  his  article.  1  call  your  attention  to  the  fact 
that  the  "aneroid  method"  has  been  discarded  for  several 
years  over  a  large  portion  of  the  country  generally  as- 
sumed to  he  the  Northwest. 

When  District  No.  1  of  the  United  States  Forest  Serv- 
ice first  began  to  make  surveys  for  timber  sales,  land 
exchanges,  etc.,  it  was  found  necessary  to  devise  some 
method  of  making  intensive  surveys  of  rough  country  that 
would  he  both  economical  and  accurate;  the  aneroid 
barometer  method  for  determining  levels  was  given  a  trial, 
hut  on  account  of  the  aneroid's  well-known  eccentricities, 
was  soon  discarded.  Since  that  time  the  Abney  level 
method  has  come  into  general  use,  and  the  results  of  sur- 
veys made  by  this  method  have  been  marvelous. 

Mr  Marshall  states  that  the  cost  of  making  the  aneroid 
surveys  runs  20  to  35c.  per  acre;  by  the  Abney  method 
the  cost  is  from  8  to  10c.  He  says,  "In  leveling  over 
these  lines  an  error  of  several  feet  in  a  mile  is  of  no  con- 
sequence, as  the  elevations  are  to  be  used  only  to  set. 
aneroid  barometers  from." 

Well  for  heaven's  sake,  what  is  the  use  of  spending  20 
to  35c  'per  acre  if  errors  of  several  feet  to  the  mile  are  of 
no  consequence?  With  the  Abney  method,  if  a  man  does 
not  check  within  4  ft.  to  the  mile,  he  does  the  work  over. 
Further,  he  says,  "the  draftsman  adjusts  the  closing  error, 
usually  marks  the  adjusted  elevations  on  the  map,  inter- 
polates for  the  contours."  _ 

This  remark  alone  would  justify  us  in  using  the  Abney 
in  preference  to  the  aneroid,  for  in  the  former  method 
there  are  absolutely  no  adjustments  to  make,  no  juggling 
of  contours  and  consequent  loss  of  topographic  detail. 
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The  Abney  method  is  not  an  experiment,  but  has  passed 
through  several  successful  seasons,  and  is  proving  its 
superiority  every  year;  the  writer  had  the  privilege  of 
assisting  in  the  design  of  the  special  Abney  level  used  for 
this  purpose,  and  participating  in  the  first  trials  made 
with  the  instrument  under  the  direction  of  R.  V.  Rey- 
nolds, of  the  office  of  Entry  Surveys,  Washington,  D.  C. 
This  method  has  been  the  method  of  topographic  mapping 
taught  in  the  Montana  University  Eorest  School  for  some 
time,  and  our  boys  are  in  demand  with  the  Forest  Service 
and  lumber  companies  for  this  sort  of  work. 

James  H.  Bonner, 
Professor  of  Forest  Engineering, 

University  of  Montana. 

Missoula,  Mont.,  June  17,  1915. 

[Professor  Bonner  has  promised  to  contribute  an  article 
describing  the  Abney  level  method  in  detail. — Editor.] 

& 

IOamaims\,fta©im  of  Grs^Ib^g®^ 

Sir — In  your  issue  of  June  24,  1915,  p.  1246,  I  note 
that  a  report  has  been  made  by  I.  S.  Osborne  and  others 
on  the  elimination  of  odors  in  the  garbage-reduction  works 
at  Barren  Island,  New  York  City. 

We  have  had  the  best  of  success  at  Schenectady  by  ex- 
hausting the  steam  from  our  digesters  into  a  separate  tank 
which  has  no  connection  with  any  other  part  of  the  plant. 
In  this  tank  there  is  running  water  in  a  compartment 
about  3  ft.  deep,  into  which  the  steam  is  condensed  and 
then  discharged  into  our  sewers.  With  our  plant  operat- 
ing at  full  capacity,  we  have  not  been  troubled  with  odors 
since  the  installation  of  this  system,  at  a  distance  of  more 
than  100  to  250  ft.  from  the  plant.  The  leakage  which 
causes  these  odors  is  now  known  and  will  be  overcome  in 
the  near  future. 

The  other  fault  we  had  was  the  odor  arising  from  the 
drier,  which  being  improperly  constructed  did  not  allow 
us  to  pass  the  air  and  vapor  from  the  drier  over  our  fires. 
I  removed  the  pipes  that  were  supposed  to  eliminate  the 
vapor  passing  through  the  scrubber.  Behind  these  pipes  I 
erected  two  eliminators,  which  catch  all  the  water  forced 
against  them  by  a  blower.  The  air  is  dry  after  passing 
through  the  eliminators  and  is  then  passed  through  the 
fires,  where  all  remaining  odors  are  destroyed. 

W.  W.  Chadsey, 
Deputy  Commissioner  of  Public  Works. 

Schenectady,  N.  Y.,  July  1,  1915. 

m 

L>®img>  I£inmlb®dlinm©imt  ©If  Pales  aim 
C<n>m\<siF<st(S  Paeans 

Sir — I  have  read  with  interest  the  editorial  entitled 
"Long  Foundation  Piles"  in  the  issue  of  June  24,  in  refer- 
ence particularly  to  the  Columbia  River  Bridge  and 
remarking  upon  the  pier  design. 

The  type  of  pier  discussed,  involving  piles  extending 
considerable  distances  into  the  concrete  bases,  was  used 
both  for  the  Hawthorne  Ave.  bridge  over  the  Willamette 
River  at  Portland,  Ore.  (Engineering  News,  Mar.  9, 
1911),  and  for  the  City  Waterway  bridge  at  Tacoma, 
Wash.  (Engineering  News,  May  15,  1913),  both  de- 
signed by  my  firm  and  involving  piers  of  large  dimen- 
sions.  About  two  years  ago  in  the  office  of  William  Hood, 


Chief  Engineer  of  the  Southern  Pacific  Co.,  the  writer 
prepared  estimates  for  the  Coos  Bay  bridge  referred  to 
and  for  certain  other  bridges,  and  proposed  to  Mr.  Hood 
the  use  of  this  type  of  pier,  basing  the  recommendation 
largely  upon  the  experiences  with  the  large  piers  of  the 
Hawthorne  Ave.  bridge. 

In  one  pier  of  the  Hawthorne  Ave.  bridge,  in  which  the 
total  base  height  was  50  ft.,  the  piles  extended  into  the 
base  about  44  ft.  The  base  is  23  ft.  wide  by  47  ft.  long 
and  contains  105  piles  spaced  about  3  ft.  centers.  The 
concrete  placed  under  water  was  deposited  through  a 
tremie  consisting  of  a  10-in.  wrought-iron  pipe  equipped 
at  the  top  with  a  hopper  of  about  2  cu.yd.  capacity.  This 
tremie  pipe  was  70  ft.  long  and  was  supported  by  a  spe- 
cial derrick,  held  vertically  between  the  piles,  so  that  it 
could  be  raised  and  lowered  at  will.  After  the  first  charge 
of  concrete  was  placed,  the  lower  end  of  the  tremie  was 
continually  immersed  in  soft  concrete  and  the  full  length 
of  the  pipe  was  kept  continually  filled  with  concrete.  The 
hopper  was  filled  with  successive  batches  and  the  tremie 
lifted  slightly  after  each  filling  until  the  pressure  was 
sufficient  to  force  the  concrete  out  at  the  lower  end  of  the 
pipe,  and  as  the  hopper  was  nearly  emptied  the  tremie 
would  be  lowered  and  the  flow  of  concrete  stopped. 

The  concrete  was  mixed  very  wet,  with  as  much  water 
as  the  mixers  could  hold,  and  about  1000  cu.yd.  was  de- 
posited without  stopping.  After  pumping  out  the  crib, 
the  surface  of  the  concrete  was  found  to  be  very  hard  and 
dense.  The  tremie  was  placed  only  at  the  center  of  the 
pier  and  the  concrete  distributed  itself  so  thoroughly  that 
the  elevation  of  its  surface  at  the  extreme  corner  was  only 
about  2  ft.  lower  than  at  the  tremie.  During  the  deposit- 
ing of  concrete  in  this  manner,  the  water  contained  in  the 
crib  was  not  discolored  by  laitance. 

With  such  equipment,  therefore,  the  depositing  of  the 
concrete  in  the  bases  is  not  exceedingly 'difficult,  but  goes 
forward  very  readily.  The  concrete  placed  above  water 
can  be  deposited  without  any  particular  inconvenience,  as 
it  is  usual  to  deposit  concrete  under  water  up  to  within 
about  2  ft.  of  the  cutoff  of  the  piles.  The  piers  of  the 
bridge  over  the  Fraser  River,  at  New  Westminster,  are 
somewhat  similar  in  character,  but  it  is  believed  that 
those  of  the  Hawthorne  Ave.  Bridge,  Portland,  Ore.,  are 
the  first  notably  large  piers  constructed  in  this  manner 
on  the  West  Coast. 

In  connection  with  the  long  timbers,  the  writer  was 
interested  in  an  order  placed  for  the  gins  for  a  piledriver 
90  ft.  high  built  for  the  Hawthorne  Ave.  piers.  The  gins 
were  single  6xl2-in.  sticks,  and  a  casual  request  from 
the  contractor  to  a  sawmill  not  far  above  the  bridge  site 
for  "a  couple  of  6xl2-in.  sticks  cut  from  the  longest  log 
lying  around  convenient"  brought  to  the  bridge  site 
within  an  hour  two  pieces  6x12  in.,  110  ft.  long,  so  that 
20  ft.  was  cut  off  from  each  to  make  the  gins.  For  the 
timber  approaches  of  the  same  bridge  joists  16x20  in. 
20  ft.  long  were  required,  and  the  mill  sought  permission 
to  deliver  them  40  ft.  long  instead,  because  of  the  annoy- 
ance it  caused  in  the  yard  to  saw  them  in  two.  The  longer 
sticks  were  accepted  without  prejudice. 

E.  E.  Howard. 

Kansas  City,  Mo..  June  28,  1915. 

U.  S.  Reclamation  Projects  produced  crops  valued  at  $16,- 
475,000  in  1914,  according  to  an  estimate  published  in  the 
"Reclamation  Record"  for  July.  The  estimate  is  based  on 
careful  returns  obtained  from  all  the  projects. 
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By  T.  Ciialkley  Hatton* 


SYNOPSIS — Tests  of  this  new  proposed  method 
of  sewage  treatment  on  a  more  extensive  scale 
than  has  heretofore  been  reported  are  described  and 
the  results  summarized.  Glass  tubes,  two  small 
glass-window  tanks,  a  large  fill-and-draw  tank  and 
a  continuous-flow  tank  of  the  same  size  are  in- 
cluded in  the  studies  which  are  being  made  at  the 
Milwaukee  sewage-testing  station.  Methods  of  air 
diffusion,  volume  and  time  of  air  application  and 
careful  cost  records  are  features  of  the  experi- 
ments. 


3.  CHARACTER   OP  TANKS 


For  the  purpose  of  comprehensively  replying  to  the 
very  many  inquiries  received  from  engineers  throughout 
the  country  interested  in  the  new  process  of  treating 
sewage  by  means  of  "activated  sludge,"  the  writer  ventures 
to  report  the  results  obtained  thus  far  in  carrying  out 
the  process  at  the  Milwaukee  sewage-testing  station, 
which  is  being  operated  under  his  direction. 

In  submitting  the  information  contained  herein  the 
writer  desires  to  state  most  emphatically  that  he  has 
drawn  no  final  conclusions  as  to  the  ultimate  applicability 
of  this  process  for  the  disposal  of  the  sewage  of 
Milwaukee,  as  there  are  many  features  yet  to  be  studied 
before  such  conclusions  would  be  warranted.  But  the 
results  obtained  have  given  sufficient  promise  to  be  help- 
fid  to  those  carrying  out  similar  investigations  and  to 
other  engineers  engaged  in  sewage-disposal  studies. 

The  purpose  of  investigating  the  activated-sludge 
process  was  to  determine  the  following  points,  and  the 
experiments  so  far  undertaken  lead  to  that  end: 

1.  SEWAGE  EFFLUENT 
(a)  Reduction  of  suspended  matters  during  various  deten- 
tl0n(bP)eRediiction  ^  organic  nitr0gen  during  various  periods 

of  aeration. 

(c)  Clarification  of  liquor  per  hour  aerated. 

(d)  Removal  of  bacteria  per  hour  aerated. 

(e)  Volume  of  air  and  pressures  necessary  to  effect  the 
different  degrees  of  purification. 

(f)  Economic  depth  of  liquor  in  tank. 

(g)  Economic  method  of  applying  air. 

(h)  Cost  of  producing  effluent  at  different  degrees  of  puri- 
fication. 

(i)  Effect  of  temperature  on  the  process. 

2.  SLUDGE 

(a)  Proportion  of  sludge  to  liquor  required  to  effect  dif- 
ferent degrees  of  purification. 

(b)  Character  of  activated  sludge. 

(c)  Time  and  air  required  to  produce  activated  sludge. 

(d)  Volume  of  sludge  produced  per  1,000,000  gal.  of  liquor 
treated. 

(e)  Best  method  of  maintaining  necessary  proportion  of 
activated  sludge  in  aerating  tanks. 

(f)  Moisture  content  of  wet  sludge  produced  from  aerating 
tank. 

(g)  Length  of  time  tank  sludge  will  keep  without  serious 
putrefaction. 

(h)  Value  of  sludge  as  a  fertilizer. 

(i)  Dewatering  of  sludge. 

(j)  Final  disposition  of  sludge, 
(k)  Cost  of  disposing  of  sludge. 
(1)  Effect  of  temperature  on  sludge. 


*Chief  Engineer  Sewerage  Commission,  Milwaukee,  "Wis. 


(a)  Fill-and-draw  process. 

(b)  Continuous-flow  process. 

(c)  Combination  of  both  processes. 

Apparatus  Used 

On  Mar.  6,  1915,  a  laboratory  test  was  begun  particu- 
larly to  try  out  the  best  method  of  applying  air  prior  to 
building  a  working  tank.  The  apparatus  for  making 
this  test  consisted  of  two  glass  tubes  5  ft.  long  and 
lT5e  in.  internal  diameter,  set  vertically.  In  the  bottom 
of  one  tube  a  "filtros"  plate  was  inserted. 

Filtros  is  composed  of  quartz  sand  and  some  cementing 
agent  combined  under  high  temperature.  It  may  be 
made  of  any  required  porosity  by  varying  the  fineness  or 
coarseness  of  the  sand.  It  is  manufactured  by  the 
General  Filtration  Co.,  of  Rochester,  N.  Y.,  and  was  fur- 
nished to  Milwaukee  in  plates  12  in.  square  by  l1^  in. 
thick. 

In  the  bottom  of  the  filtros  plate  a  small  glass  tube 
was  inserted  through  which  the  air  is  delivered  to  the 
bottom  of  the  plate.  This  diffuses  the  air  as  it  comes  in 
contact  with  the  sewage  with  which  the  larger  tube  is 
filled. 

The  second  glass  tube  was  plugged  at  the  bottom  and 
a  small  inner  glass  tube  was  inserted,  with  its  open  end 
terminating  near  the  top  of  the  plug.  The  air  is  dis- 
charged through  this  orifice  into  the  sewage  near  the 
bottom,  rising  up  through  the  larger  tube  in  the  form 
of  bubbles,  and  thus  keeping  the  entire  body  of  the 
liquor  agitated: 

These  tubes  have  been  in  fairly  constant  operation  up 
to  date.  Some  representative  results  obtained  therefrom 
are  noted  at  the  beginning  of  Table  1.  No  attempt  was 
made  to  measure  the  air  used  to  obtain  these  results. 

On  May  8,  1915,  two  inspection  tanks  were  placed  in 
operation.  These  tanks,  made  of  wood,  were  10  ft.  high, 
5  ft.  wide,  and  1  ft.  between  sides,  the  bottom  sloping  to 
a  12-in.  square  in  the  center.  On  each  side  glass  plates 
were  inserted  at  various  depths  to  permit  observations  to 
be  made  of  the  interior. 

In  the  bottom  of  one  tank  a  filtros  plate  was  inserted, 
12  in.  square  by  iy2  in.  thick,  and  a  y2-m.  air  pipe  was 
attached  to  the  cast-iron  frame  in  which  the  plate  was 
set. 

In  the  other  tank  a  %-in.  pipe  was  placed  in  the  center, 
terminating  in  an  open  end  within  3  in.  of  the  bottom 
of  the  tank. 

Meters,  U  mercury  tubes  and  valves  were  attached  to 
each  air  feed  to  determine  and  regulate  the  air  pressure 
and  volume. 

These  inspection  tanks  were  installed  for  the  purpose 
of  investigating  the  process  under  high  and  low  tempera- 
tures, the  economic  method  of  applying  air,  the  volume 
and  air  pressure  required,  the  sludge  characteristics  and 
the  period  of  sedimentation;  also,  the  most  economic 
depth  of  liquor  to  be  maintained. 

The  results  are  shown  in  Table  1,  under  "Glass-Window 
Tanks."    The  workmen  about  the  plant  have  dubbed 
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them  the  Annette  Kellennan  tanks  because  they  resemble 
somewhat  the  tanks  used  by  the  famous  swimmer. 

On  Mar.  26,  1915,  the  Fowler  tank  was  placed  in 
operation.  This  tank  is  so  named  because  it  was  designed 
by  Dr.  Gilbert  J.  Fowler,  of  Manchester,  England,  who 
is  advising  with  the  writer  in  investigating  this  process. 
This  tank  is  made  of  wood,  32  ft.  long,  10y2  ft.  wide  and 
10  ft.  clear  depth. 

Fig.  1  shows  how  the  Fowler  tank  was  constructed. 


the  bottom  of  each  frame.  Since  this  has  been  done 
there  has  been  less  trouble  with  entrained  air. 

Rebuilding  the  bottom  of  this  tank  put  it  out  of  com- 
mission from  Apr.  14  until  May  6,  1915,  from  which 
date  it  has  been  in  continuous  operation. 

The  air  delivered  to  the  tank  is  measured  through  a 
Venturi  meter  and  recorded  by  a  manometer  furnished 
by  the  Builders  Iron  Foundry.  The  air  for  the  plant 
is  furnished  by  a  Connersville  positive  blower  of  the 


TABLE  1.    RESULTS  OF  ACTIVATED-SLUDGE  EXPERIMENTS  IN  GLASS  TUBES  AND  SMALL  TANKS  AT  MILWAUKEE,  WIS. 

(Parts  per  Million) 

■  Raw  Sewage  


Date 
1915 


Mar.  31 . 


Apr.  1 
May  20. 


Mav  22. 


May  27.  . 


Temperature, 
peg.  F. 
Air  Sewage 


70 


54 


54 


46 


48 


51 


55 


52 


Aera- 
tion, 
Hr. 


4 
6 
8 
24 


4 
24 


Sus- 

Free 

pended 

Ammo- 

Matter 

nia 

268 

16.0 

Total 

Solids 

1247 

257 

12.6 

Total 

Solids 

255 

9.6 

Total 

Solids 

1127 

290 

9.1 

Total 

—  Filtros  Diffusion  — 

■  Nitrogen  As  . 

Free 

Ammo-     Ni-  Ni- 
nia       trite  trate 


— Air-Jet  Diflusion — . 

  Nitrogen  As   . 

Free 

Ammo-     Ni-  Ni- 
nia       trite  trate 


Ni-  Ni- 
trite trate 

Glass  Tubes  in  Laboratory  (1000  C.c.  Samples) 

0.08  0.36   

  7.0       3.75    2.40       7.5      1.94      L  SO 

  0.6       1.50    6.40       4.0      1.10  3.60 

  Trace     0.40    8.80       1.6      1.00      4  80 

  Trace     0.10    9.12     Trace     0.95  4.80 

  Trace     0.17  10.40     Trace     0.76  11.20 

Small  Glass-Window  Tanks  (Kellermans)  Outdoors* 
0.24  0.40 


 Number  of  Bacteria  per  c.c.  

Sewage         ,  Filtros   .  Air  Jet- 


20°C.      37°C.      20°C.      37°C.      20°C.  37°C. 


8.6 
7.1 
1.0 


0.45  2.00 


5.0 
2.5 
1.0 


3.7 
3.7 
0.9 


1.8 
1.5 
1.4 


0.42    1 . 60 


4  Solids 

6   

Volume  of  sludge,  per  cent  

June  11.  .  .     59         59           0  272 

1  Total 

2  S<  lids 

3  1148 
4 


11.6      0.33  1.00 


4.0  0.9 
2.4  0.9 
Trace  0.8 
 30 


7.1 
6.6 
6.1 
4.5 


Volume  of  sludge,  percent  X8 


0  08 
0  05 
0. 10 
0  15 


3.8 
14.0 
32.0 


12.8 
14.4 
16.8 


3.8 
12.0 
13.6 


4.0 
4.2 
6.4 
8.0 


12.6 
11.1 
2.0 


8.1 
8.1 
8.1 
6.6 


6.0 
3.0 
8.0 
27 

i.i 

1.5 
1.4 
28 

2.2 
1.3 
0.9 
30 

6.20 
0.07 
0. 10 
0.20 
20 


3.8 
7.0 
18.0 


763,000  44,000 


142,000    108,000   

31,500   13,600     52,000  13,500 


10.4 
14.4 
19.2 


Volume  of  water,  gal. 
430,000  50,000 


6,700 


1,800 
124 


10,700 


5,300 
124 


4.0 
8.0 
9.0 


Volume  of  water,  gal. 
1,3.30,000  120,000 


59,000 
80,000 
41,000 


5,000 
4,000 
1,000 
124 


52.000  5,000 
68,000  1.0J0 
11,000  1,000 
  124 


2.2 
2.4 
4.4 
5.2 


Volume  of  water,  gal. 
1,070,000     SO, 000 


34,200 


3,700 
124 


32,000 


i,400 
124 


Volume  of  water,  gal . 


74,000 
61,000 
96,000 
42,000 


6,000  135,000 
5,000  67,000 
9,000  33,000 
2,000  26,000 

124  .,.  


*  The  air  was  applied  to  these  tanks  at  an  average  rate  of  1  cu.ft.  per  sq.ft.  of  surface  area  per  min„  or  at  a  rate  of  605,000  cu.ft  per  1  000  000  gal 
aeration.   The  an  was  applied  at  following  pressures  in  lb.  per  sq. in.;  filtros,  3.6;  air  jet,  3.2  ^     1      '  glU 


per 


12,000 
8,000 
1,000 
1,000 
124 

hr.  of 


TABLE  2. 


ACTIVATED-SLUDGE  RESULTS  IN  FOWLER  TANKS  AT  MILWAUKEE,  WIS.* 
(Parts  per  Million) 


Date 
1915 
June    2 . 


June  8 


June  10. 


June  12 


Temperature,  Aera- 
Deg.  F.,  tion, 
Air     Sewage  Hr. 

58  0 
1 
2 

 3  • 

4 

59  0 
1 
2 
3 
4 
0 
1 
2 
3 
4 
0 
1 
2 
3 
4 


59 


56 


48 


57 


58 


59 


Sus- 
pended 
Matter 

129 
Total 
Solids 
1125 

i35 
Total 
Solids 

957 

i70 
Total 
Solids 

954 

223 
Total 
Solids 
1026 


Raw  Sewage   

•         Nitrogen  As 

Free 


Fowler  Supernatant  Liquor- 


-Nitrogen  As 


Number  of  Bacteria  per  c.c.  - 


Ammo- 
nia 
12.0 


14.6 


Ni- 
trite 
0.60 


16.0  0 


Ni- 
trate 
1.50 


43  0.60 


42  0.60 


85  0.60 


Free 

Sus- 

Pu- 

Tur- 

ammo- 

Ni- 

Ni- 

pended 

tresci- 

bid- 

nia 

trite 

trate 

Matter 

bility 

ity 

13.2 

1 

50 

0 

30 

6 

48 

Slight 

15.6 

1 

30 

0 

30 

0 

120 

v.  s. 

14.4 

1 

10 

0 

30 

0 

120 

V.  s. 

4.0 

0 

30 

0 

120 

V.  s. 

16 ".  7 

6 

90 

6 

40 

0 

'  'is 

Slight 

17.2 

0 

'.10 

0 

67 

0 

120 

V.  s. 

18.7 

0 

90 

0 

72 

0 

120 

V.  s. 

16  2 

1 

00 

0 

64 

0 

120 

V.  s. 

ie'o 

6 

70 

6 

50 

'6 

'  40 

Slight 

15.0 

0 

68 

0 

50 

0 

120 

V.  s. 

17.5 

0 

70 

0 

r,o 

0 

120 

V.  s. 

18.5 

0 

70 

0 

36 

0 

120 

V.  s. 

9.6 

0 

38 

0 

70 

0 

48 

Slight 

10.1 

0 

43 

0 

80 

0 

120 

V.  s. 

10.1 

0 

43 

0 

so 

0 

120 

v.  s. 

10.1 

0 

43 

0 

70 

0 

120 

V.  s. 

10.1 

0 

43 

0 

TO 

0 

120 

v.  s. 

— Raw  Sewage — ■  Fowler 


Volume  ot 


20°C. 
2,000,000 


37  °C. 
230,000 


1,2.30,000  240,000 


2,180,000  150,000 


1,000,000  110,000 


20°C. 

37°C. 

Tank,  % 

31,000 

2,000 

9 

19,000 

1,000 

2,000 

1,000 

137,000 

12,000 

51,000 

5,000 

46,000 

1,000 

12 

31,000 

1,000 

135,000 

11,000 

110,000 

8,000 

i3 

170,000 

12,000 

73,000 

5,000 

780,000 

6,000 

12* 

760,000 

5,000 

110,000 

1,000 

34,000 

1,000 

Date 
1915 

June  2. 

June  9 . 


Analyses  of  Sludge  from  the  Fowler  Tank 

-Per  Cent,  of  

Organic 
Matter 


Specific  Mineral 
Gravity        Moisture  Solids  Matter 

  1014  97.7  2.28  0.66  1  62 

  1  008  97.8  2.16  0.70  L46 

•    f  The  volume  of  sewage  treated  in  the  Fowler  tank  is  about  15,850  gal.  pel  filling,  or  63,400 
mm.  for  4  hr.,  or  at  a  rate  of  284,000  cu.ft.  of  air  per  1,000,000  gal.  per  hr  ,  at  a  pressure  of  about  If  lb  per  sq.in 


Fats 
0.12 
0.13 


—Phosphoric  Acid  

Total  Soluble 


Oxygen 
Consumed 
1.63  0.33  5,760 

1.71  0.00  4,000 

was  applied  at  the  rate  of  %  cu.ft.  per 


Parts  per  Million  -< 

Total 
Nitrogen 
1,920 
1,000 
sq.ft.  per 


Filtros  plates  were  used  as  air  diffusers.  These  were  built 
into  a  concrete  channel;  but  this  method  was  found 
unsatisfactory  because  the  cinders  under  the  concrete 
contained  the  air  after  the  pressure  was  shut  off  and, 
during  the  sedimentation  period,  when  it  is  necessary 
to  maintain  the  liquor  as  quiet  as  possible,  this 
entrained  air  persisted  in  rising  to  the  surface  and  keep- 
ing the  liquid  considerably  disturbed.  To  overcome  this 
the  plates  were  placed  in  cast-iron  frames,  as  shown  in 
detail  in  Fig.  1,  and  a  l/2-in.  air  pipe  was  tapped  into 


Boston  type,  operating  to  5  lb. 
by  a  d.-c.  motor. 


pressure  and  actuated 


Operation  of  the  Experimental  Units 

The  laboratory  test  tubes  have  been  operated  under 
varied  conditions  for  the  purpose  of  observing  the 
characteristics  of  the  process,  and  many  interesting  re- 
sults have  been  obtained  which  have  guided  the  operations 
in  the  other  tanks.  The  record  at  the  top  of  Table  1 
represents  the  nitrogen  cycle  obtained  with  activated 


136 


ENGINEERING  NEWS 


Vol.  74,  No.  3 


sludge,  although  20  to  30  parts  of  nitrogen  as  nitrates 
have  been  frequently  obtained  with  21-hr.  aeration. 

When  the  two  Kellerman  tanks  wore  placed  in 
operation  on  May  8,  25  per  cent,  of  their  capacity  was 
filled  with  sludge  which  had  been  artificially  aerated  for 
several  days,  although  the  nitrogen  cycle  was  not  com- 
plete. For  several  days  thereafter  fresh  sewage  was 
added,  then  aerated  for  12  to  24  hr.,  allowed  to  settle, 
and  the  clarified  liquor  run  off.  This  process  was  re- 
peated until  the  drawn-off  liquor  was  limpid  in  appearance 
and  the  organic  nitrogen  had  been  re- 
duced to  nitrates ;  what  remained  was 
the  true  "activated  sludge."  After 
this  the  tanks  were  operated  on  4-  and 
6-hr.  cycles — that  is,  their  contents 
were  aerated  for  4  and  6  hr.,  settled  for 
y2  hr.  and  then  the  supernatant  liquor 
was  drawn  off  and  the  tank  refilled  in 
another  iy2  hr. 

The  Fowler  tank  has  been  oper- 
ated since  May  6  on  a  6-hr.  cycle — 
that  is,  4  hr.  aeration,  y2  hr.  settling 
and  ll/2  hr.  drawing  and  filling.  A 
small  volume  of  aerated  sludge  was 
placed  in  the  tank  when  starting,  but 
through  a  break  in  the  connection  of 
tho  draw-off  pipe  most  of  this  was  lost. 
However,  since  May  6  we  have  been 
trying  to  build  up  the  volume  of  sludge 
so  as  to  obtain  25  per  cent,  of  sludge 
to  75  per  cent,  of  liquor,  but  after  46 
days  we  accumulated  only  13  per  cent., 
during  which  time  we  treated  2,760,- 
000  gal.  of  sewage.  Measuring  the  vol- 
ume of  sludge  after  l/2  hr.  of  settle- 
ment, we  accumulated  approximately  5  cu.yd.  per  1,000,- 
000  gal.,  giving  98  per  cent,  moisture  when  drawn. 

Remarks  ox  the  Results  Obtained 

Attention  is  called  to  the  difference  in  volume  of  air 
used  per  1,000,000  gal.  of  sewage  treated  in  the  small 
glass-window  tanks,  as  shown  by  Table  1,  and  in  the 

TABLE  3.    BACTERIA  IN  MILWAUKEE  ACTIVATED-SLUDGE  TANK 
DURING  DIFFERENT  PERIODS  OF  AERATION* 

Percent- 


being  treated  in  the  Fowler  tank.  Whether  this  increased 
air  is  the  agent  by  which  the  effluent  from  the  glass- 
window  tanks  is  brought  up  to  a  higher  standard  than 
the  effluent  from  the  Fowler  tank  is  uncertain ;  but  the 
writer  is  of  the  opinion  that  it  had  very  little  effect,  and 
that  the  higher  standard  is  due  to  the  presence  of  a 
sufficient  volume  of  good  activated  sludge,  which  is  not 
yet  present  in  the  Fowler  tank. 

In  studying  the  results  shown  in  the  accompanying 
tables  it  must  be  borne  in  mind  that  the  process  is  quite 


Manometer  and 
Pressure  6ac?e 

— 3tx 


44 ir  Pipe 


X=  Fi/tros  D/ffusers 


x4 

<-%UirP/pe 

Seo+ion 


FIG.  1. 


age  of  Percentage 

Removal  of  Removal 

of  Total  of  Body 

Bacteria  Bactr-na 


at  20° 


85 


at  37° 


34. 


Time  Total  Total  Total 

Sample      Bacteria     Bacteria  Red 
Was         per  c.c.     per  c.c.  Colonies 
Taken        at  20°        at  37°       per  c.c. 

Coarse 
screened 
raw  sew- 
age  11:30a.m.  1,580,000      100,000  100,000 

End  of  k  hr. 

aeration..  12:00  m.        240,000       25,000  11,000 

End  of  1J 
hr.  aera- 
tion  1:00  p.m.     200,000        10,000  7,000 

End  of  2J 
hr.  aera- 
tion  2:00  p.m.      120,000         3,000  1,000 

End  of  3i 
hr.  aera- 
tion  3:00  p.m.       42,000         2,000  2,000 

End  of  ii 
hr.  aera- 
tion  4:00  p.m.         8,000  1,000   

Sludge  after 

settle-  „  „ 

ment   4:00  p.m.  14,490,000      1.3S0.000    370,000  ..   

*  This  record  was  made  May  2S,  1915,  when  the  tank  contained  only  9  per  cent 

of  activated  sludge,  on  coarse-screened  sewage  of  the  strongest  character  obtained 

during  the  24  hr. 

Fowler  tank,  as  shown  by  Table  2.  The  cause  of  the 
excess  in  the  former  is  that  only  124  gal.  of  raw  sewage 
was  being  added  during  each  run,  whereas  255  gal.  should 
have  been  added  to  correspond  with  the  same  proportion 


87 


92 


97 


90 


98 


99.4 


Section  A— A 
ACTIVATED  SLUDGE  TANK  AT  MILWAUKEE — 
FILL-AND-DRAW  PLAN 

different  from  the  aerating  processes  which  have  been 
investigated  from  time  to  time  for  a  generation,  in  which 
air  was  used  as  an  oxidizer  and  to  separate  the  colloids 
by  agitation  or  "scrubbing,"  leaving  the  colloids  to  pass 
off  with  the  aerated  liquor  and  again  combine  as  soon 
as  agitation  was  over.  In  the  activated-sludge  process 
these  colloids  combine  with  the  sludge  intimately  'mingled 
with  and  at  the  same  time  separated  from  the  liquor, 
and  which  contains  a  mass  of  nitrifying  organisms  ab- 
sorbing the  organic  nitrogen  in  the  sewage. 

This  is  well  brought  out  by  two  facts.  Table  3  shows 
1,580,000  bacteria  per  c.c.  in  the  raw  liquor.  After  4i/2 
hr.  aeration  these  had  been  reduced  in  the  effluent  to 
8000,  or  9!)  per  cent.,  whereas  the  sludge,  after  30  min. 
settlement,  contained  14,490,000  bacteria  per  c.c.  The 
small  glass-window  tanks  which  had  been  operating  with 
from  25  to  30  per  cent,  of  activated  sludge  have  largely 
reduced  the  organic  nitrogen  to  mineral  nitrogen,  whereas 
the  Fowler  tank,  which  has  been  operating  with  from  6 
to  13  per  cent,  of  sludge,  not  completely  activated,  has 
shown  very  little,  if  any,  reduction  of  the  organic 
nitrogen.  That  is,  the  sludge  plays  a  most  important 
part  in  the  process,  and  to  do  its  best  it  must  be  thorough- 
lv  activated.  Whether  it  is  necessary  to  have  a  volume 
of  sludge  equal  to  25  per  cent,  of  the  volume  of  liquor  is 
a  point  yet  to  be  determined,  but  from  the  results  shown 
by  Tables  2  and  3  this  does  not  seem  to  be  necessary  in 
order  to  get  sterilized,  stable  liquor  with  4-hr.  aeration. 
This  question  will  be  better  answered  when  results  from 
the  continuous-flow  tank  have  been  obtained,  but  it  is 
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one  which  must  be  solved,  as  it  figures  greatly  in  the 
capacity  of  tanks  necessary. 

Sufficient  information  has  not  yet  been  gathered  to 
indicate  what  effect  low  temperature  will  have  on  the 
process.  The  Milwaukee  sewage  effluents  from  the 
sprinkling  filters  at  the  testing  station  reached  a  temper- 
ature of  42  deg.  F.  during  the  past  winter.  The  small 
glass-window  tanks  were  started  on  July  6,  1915,  on 
a  series  of  tests  to  denote  temperature  effects,  by  keeping 
the  temperature  of  the  liquor  in  the  tanks  from  40  to 
50  deg.  F. 

Few  investigations  have  been  made  of  the  sludge 
because  we  have  been  unable  so  far  to  build  up  enough 


Id  Square 
''"thic/r 


6'Dncrir. 


B 

—  >*<  7/  v  ^  w 

Plan     „  6"(?vf/effo  Detail  of  D'rffusers 

6  S/uefgre  Return  F  ^  Reservation 


Seo+ion  A-A 
FIG.    2.    CONTINUOUS -FLOW  ACTIVATED-SLUDGE 


without  robbing  the  tanks.  The  laboratory  tests  show  a 
sludge  which  differs  materially  from  either  Emscher-tank 
or  septic-tank  sludge.  It  is  not  gaseous,  like  the  former, 
nor  does  it  retain  its  moisture,  like  the  latter.  It  is 
granular  in  appearance,  settles  to  the  bottom,  the  clarified 
liquor  coming  to  the  surface  quickly.  That  is,  in  four 
hours  a  sludge  containing  98  per  cent,  moisture  is  reduced 
to  from  75  to  80  per  cent,  of  its  volume,  containing  about 
15  per  cent,  of  moisture.  The  liquid  separates  from  the 
sludge  so  quickly  and  effectually  that  there  need  be 
but  little  difficulty  in  drawing  it  off  from  a  sludge  tank 
and  dewatering  from  the  surface  as  well  as  from  the 
bottom.  The  sludge  gives  off  no  odor  when  fresh ;  after 
being  retained  in  open  bottles  for  several  days  it  turns 
from  a  medium  brown  to  black  and  putrifles.  There  is 
no  odor  about  the  tanks  while  the  sewage  is  being 
treated. 

It  is  the  intention  to  investigate  thoroughly  the  treat- 
ment of  the  sludge  as  sufficient  quantity  accumulates. 
_  From  the  beginning  of  the  test  it'  has  appeared  so 
simple  to  get  a  nearly  sterile  liquor  after  four  hours' 
aeration,  and  the  whole  process  has  seemed  so  much  more 
promising  in  general  results  than  any  other  of  the  many 
processes  being  tried  out  at  the  testing  station,  that  all 
connected  with  directing  the  tests  have  been  fearful  lest 
some  overwhelming  obstacle  would  arise  which  would 
make  the  process  impracticable. 

Several  inquiries  have  suggested  that  the  cost  of  air 
would  prove  to  be  prohibitive,  as  has  been  the  case  in 


investigations  of  other  processes.  To  the  end  that  the 
writer  would  not  be  deceived  in  this  very  important 
item,  special  attention  has  been  given  by  all  connected 
with  the  work  to  arriving  at  the  cost  of  air.  The  best 
apparatus  obtainable  for  measuring  the  volume  and 
pressure  of  air  used  in  each  tank  have  been  installed,  and 
these  are  tested  out  every  week.  Every  half  hour  of  the 
24  hr.  readings  are  taken.  The  liquor  treated  is  all 
measured  volumetrically.  An  engineer  is  in  charge  of 
the  work  both  night  and  day  under  the  direction  of 
William  R.  Copeland,  Chief  Chemist,  and  the  orders  from 
headquarters  are  to  record  the  truth. 

So  far  the  cost  of  air  for  treating  the  sewage  in  the 
Fowler  tank  is  $1  per  1,000,000  gal. 
per  hr.  aerated.  This  cost  is  based 
on  electric  current  at  le.  per  kw.-hr., 
a  blower  efficiency  of  73  per  cent, 
and  a  motor  efficiency  of  90  per 
cent.  The  sewage  commission  has 
been  tendered  a  proposition  from  the 
local  electric  company  to  supply  cur- 
rent in  the  quantity  required  for  pump- 
ing and  blowing  for  0.77c.  per  kw.-hr. 
A  blower  of  30,000  to  40,000  cu.ft. 
per  min.,  direct-connected  to  a  steam 
turbine,  will  produce  power  at  less  cost 
than  the  electric  unit.  So  far  the  cost 
bugaboo  has  not  materialized.  It  may 
appear  with  winter  temperatures. 

If  this  process  can  be  satisfactorily 
carried  out  on  the  basis  of  continuous 
flow,  both  winter  and  summer,  it  will 
far  excel  every  other  sewage  treatment 
to  date  where  a  stable,  sterilized  efflu- 
ent is  required.  It  is  especially  adapt- 
able to  being  increased  from  year  to 
year  as  population  grows  by  simply  adding  to  tank  and 
blower  capacity,  and  it  largely  circumvents  the  fool- 
killer. 

For  the  purpose  of  testing  the  continuous-flow  principal 
a  tank  of  22,500  gal.  capacity  has  been  installed  and  was 
put  in  operation  on  June  21,  and  we  hope  by  September 
next  to  be  able  to  report  some  interesting  results  from 
it  (see  Fig.  2).  It  has  been  improvised  from  a  chemical 
precipitation  tank  which  has  been  thrown  out  of  com- 
mission, and  is  of  the  same  capacity  as  the  Fowler  tank. 

As  stated  in  the  beginning,  this  article  is  submitted 
for  the  purpose  of  answering  the  many  inquiries  received 
from  interested  engineers,  and  incidentally  for  giving 
those  parties  working  along  similar  lines  the  information 
obtained  to  date  at  the  Milwaukee  plant.  The  writer  so 
far  claims  nothing  except  that  there  is  no  doubt  that  the 
Milwaukee  sewage  can  be  treated  by  this  process,  during 
at  least  eight  months  in  the  year,  so  as  to  produce  a 
stable  effluent  at  less  cost  than  any  of  the  other  processes 
so  far  tested  in  the  experiment  station  under  his  direc- 
tions— and  these  processes  have  included  fine  screening, 
Emscher  tanks,  chemical  precipitation,  sprinkling  filters, 
liquid-chlorine  disinfection  and  electrolytic  disinfection. 

W. 

A  Large-Capacity  Coal  Car  for  the  Erie  R.R.,  exhibited  at 
the  Atlantic  City  convention  of  the  Master  Car  Builders'  As- 
sociation, is  a  hopper-bottom  car  with  high  sides  and  has  a 
capacity  of  140,000  lb.  The  dead-weight  is  60,700  lb.,  and  it  is 
carried  on  four-wheel  trucks,  giving  a  wheel  loading  of  over 
25,000  lb.  per  wheel.  The  car  body  is  40  ft.  6  in.  long,  9  ft. 
3  in.  wide  and  11  ft.  high.    It  holds  2fi46  cu.ft. 
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The  following  short  articles  have  all  been  abstracted 
from  papers,  with  discussions,  presented  to  the  annual 
meeting  of  the  American  Society  for  Testing  Materials, 
held  June  22  to  26,  1915,  at  Atlantic  City,  N.  J. 


A  ILaJboip^oipy  Metl&od  of 

For  comparable  test-pieces  of  concrete  the  ordinary 
volumetric  proportioning  of  the  aggregate  does  not  give 
entirely  accurate  results  on  account  of  the  variation  in 
voids.  To  provide  a  more  uniform  method,  J.  A.  Kitts 
proposes  a  weight-volumetric  system  of  proportioning  in 
which  the  specific  gravity  and  voids  in  each  aggregate  are 
considered  and  such  a  proportion  determined  that  all  the 
aggregates  will  have  approximately  the  same  strengths. 

Internal   Stress©®  fs*om 

H.  V.  Wille  (Baldwin  Locomotive  Works,  Philadel- 
phia) measured  the  internal  stresses  produced  in  steel 
cylinders  about  9y2  in.  in  diameter  by  quenching  in  water 
and  in  various  oils.  The  method  of  study  was  to  cut  out 
rings,  measuring  their  diameter  before  and  after  cutting 
loose.  Stresses  from  24,000  to  45,000  lb.  per  sq.in.  were 
found.  Only  a  thin  outer  skin  was  in  tension  and  all  the 
remaining  cross-section  in  circular  compression.  Occa- 
sionally internal  flaws  resulting  from  the  quenching  were 
found.  The  temperature  from  which  the  steel  was 
quenched  did  not  seem  to  have  any  particular  influence 
on  the  result  of  the  hardening. 

How  quickly  and  how  thoroughly  a  piece  of  steel  heats 
up  in  its  interior,  when  in  a  heating  furnace,  was  studied 
by  M.  E.  Leeds  (Leeds  &  Northrup  Co.,  Philadelphia) 
on  field  specimens  ranging  from  2  in.  round  to  12  in. 
round.  Pyrometers  laid  against  the  surface  of  the  speci- 
men remained  well  ahead  of  the  interior  temperature 
throughout  the  early  stages  of  the  heating,  but  by  the  time 
the  exterior  of  the  specimen  reached  furnace  temperature 
the  interior  had  also  reached  furnace  temperature.  More- 
over, the  exterior  temperature  when  plotted  by  a  self- 
recording  pyrometer  correctly  showed  the  time  at  which 
the  entire  specimens  reached  a  transformation  point,  by 
an  inflection  in  its  curve,  in  spite  of  the  fact  that  the 
indicated  temperature  of  this  inflection  was  higher  than 
the  transformation  temperature. 

With  the  help  of  his  observations,  pyrometric  control 
of  the  heat  treatment  of  steel  is  made  considerably  more 
precise  and  therefore  serviceable. 


St©©!  SHairdlim©ss  Pff»(a>|p©iptn©iaal 
to  Sfop©in\f|&!hi 

Some  4000  tests  of  various  kinds  of  carbon  and  alloy 
steel  subjected  to  various  heat  treatments,  comprising  the 
determination  of  tensile  strength  and  of  Brinell  and 
scleroscope  hardness  number,  were  reported  on  by  R.  R. 
Abbott  (Peerless  Motor  Car  Co.,  Cleveland).  It  was  found 
that  all  carbon  steels  show  a  straight-line  relation  between 
hardness  and  tensile  strength  throughout  the  whole  range 


investigated— from  40,000  to  250,000  lb.  per  sq.in.  ten- 
sile strength.  The  same  thing  is  true  of  the  other  classes 
of  steel — nickel  steel,  chrome-vanadium  steel,  etc.  In  each 
instance,  however,  the  values  plotted  form  a  belt  rather 
than  a  thin  line  on  the  diagram,  and  the  width  of  this 
belt  is  sufficient  to  represent  about  20%  variation  in  ten- 
sile strength  for  any  given  hardness.  This  extent  of  va- 
riation will  probably  seriously  interfere  with  making  di- 
rect practical  use  of  the  straight-line  relation,  as,  for  in- 
stance, by  substituting  hardness  tests  for  tensile  tests  of 
steel  in  the  control  of  mill  and  shop  operations. 


60WMgm®00  of  Steel 

In  the  important  question  of  fatigue  or  endurance  of 
steel,  n.  F.  Moore  (University  of  Illinois,  Urbana,  111.) 
and  F.  B.  Seely,  in  a  paper  entitled  "The  Failure  of  Ma- 
terials Under  Repeated  Stress,"  attempt  to  extend  the 
results  of  observations  at  fairly  high  stress  (that  is,  not 
far  below  the  yield-point)  to  stresses  considerably  lower. 
Adopting  an  exponential  formula  for  the  relation  between 
stress  and  number  of  repetitions  required  to  produce  fail- 
ure, they  adopt  the  hypothesis  (based  on  a  slender  struc- 
ture of  facts  available  at  present)  that  fatigue  phenomena 
do  not  have  a  lower  limit  of  stress,  and  that  an  exponential 
relation  holds  for  low  stresses.  On  the  other  hand,  an 
exponential  formula  fitted  to  those  test  results  which  have 
been  obtained  at  high  stresses  gives  unduly  low  values  of 
stress  for  greater  number  of  repetitions;  in  this  range, 
therefore,  the  authors  propose  an  arbitrary  factor  by  which 
the  stress  calculated  from  the  exponential  formula  is  to  be 
increased.  This  factor  increases  with  the  number  of  repe- 
titions whose  fatigue  stress  is  to  be  determined.  The 
authors  give  graphical  charts  and  tables  for  dealing  with 
the  equations  they  propose. 


C©imcK'et©°FnM©dl   Pap®  Columns 

Columns  made  up  of  pipes  varying  from  a  4-in.  light- 
weight boiler  tube  to  a  6%-in.  standard-weight  steampipe 
and  filled  with  a  1:2:3  concrete  jolted  down  into  place 
have  been  tested  by  F.  W.  Swain  and  A.  F.  Holmes. 
The  tests  show  that  the  filled  columns  were  perfectly  elas- 
tic under  loads  below  the  elastic  limit.  Inasmuch  as  indi- 
cator blocks  of  the  same  concrete  showed  a  permanent  set 
after  loading,  it  is  apparent  that  in  the  filled  column  the 
steel  tube  prevents  the  permanent  set  from  taking  place 
in  the  concrete.  In  other  words,  the  composite  column 
is  elastic  under  working  loads  and  can  be  so  figured.  For- 
mulas are  given  for  the  kind  and  quality  of  columns  tested, 
with  constants  which  permit  of  alteration  to  fit  other 
concrete  mixtures. 


Film©®5  Gipliadlsim^  sumdl  Inlaglhi©r  S03 
Im  P@irtlsi.icad  C©ffim©iat 

For  some  time  there  has  been  a  demand  in  certain  quar- 
ters for  a  finer  grinding  of  portland  cement  as  a  means 
of  improving  its  quality,  and  in  other  quarters  a  claim 
that  the  S03,  added  to  retard  setting  could  be  increased 
without  serious  danger.    P.  H.  Bates  (United  States 
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Bureau  of  Standards)  reported  a  series  of  tests  of  interest 
along  this  line.  Ten  commercial  cements  were  tested  over 
a  period  of  six  months  in  tension  and  compression  and 
for  expansion — (1)  in  their  original  state,  (2)  when  re- 
ground  so  that  about  12  per  cent,  more  passed  a  200- 
mesh  sieve,  (3)  with  the  S03  content  increased  to  2y2 
per  cent,  and  (4)  when  reground  and  with  the  added  S03 
besides.  In  the  main  the  author  points  out  the  unsatis- 
factory results  obtained,  indicating  that  fine  grinding 
and  added  S03  have  not  the  importance  generally  as- 
cribed to  them.  Judicious  selection  of  certain  of  the 
test  results  could  prove  almost  any  contention  on  either 
side  of  the  controversy.  The  following  abstract  is  a  part 
of  the  author's  general  conclusions  : 

So  far  as  time  of  set  is  concerned,  no  disadvantageous 
results  have  been  produced.  The  fine  grinding  produces  a 
quicker  set;  the  additional  S03  produces  a  quicker  initial  but 
slower  final  set.  Few  of  the  changes,  however,  are  such  as 
to  place  the  treated  cement  beyond  specification  limits. 

Either  fine  grinding,  the  addition  of  S03,  or  fine  grinding 
plus  addition  of  S03,  generally  improves  the  strength  of  neat 
specimens.  The  neat  specimens,  however,  do  not  give  very 
consistent  results,  and  not  much  value  should  be  placed  upon 
them.  The  indications  are  that  at  later  periods  the  results 
for  all  neat  specimens,  including  those  made  from  the  coarse 
cements,  will  be  very  close  together. 

The  strength  of  the  standard  sand  mortars  in  tension 
shows  the  advantage  of  all  of  the  three  treatments  of  the 
original  cements.  In  the  compression  test  specimens  the 
addition  of  S03  to  the  coarse  cement  has  caused  a  falling  off 


of  the  rate  of  gain  of  strength,  which  might  be  assumed  to 
be  caused  by  steadily  increasing  disruptive  action. 

At  the  end  of  28  days  the  grand  average  strength  of  all 
the  concrete  specimens,  made  from  the  cements  as  received, 
was  2417  lb.  per  sq.in. ;  of  the  specimens  made  of  the  cement 
with  the  additional  plaster,  2635  lb.  per  sq.in.;  of  the  speci- 
mens made  from  the  finer-ground  cement,  3103  lb.  per  sq.in.; 
and  of  the  specimens  made  from  the  finer-ground  cement 
further  plastered  was  3028  lb.  per  sq.in.  The  strength  of  the 
concrete  of  these  specimens  at  the  end  of  90  days  was  3263, 
3175,  3828  and  3760  lb.  per  sq.in.  respectively.  Prom  these' 
figures  it  appears  that  at  the  end  of  28  days,  by  the  above- 
mentioned  treatment,  the  original  amounts  have  been  im- 
proved about  10,  28  and  25  per  cent,  respectively;  and  at 
the  end  of  90  days  about  0.0,  17  and  15  per  cent,  respectively. 
It  would  appear,  therefore,  from  these  grand  averages  that 
at  later  periods  the  original  cements  may  give  as  good 
strength  values  in  concrete  as  the  treated  cements.  It  might 
even  be  assumed  that  the  further  S03  in  the  coarse  cements 
was  not  desirable  from  the  standpoint  of  strength.  It  is 
however,  very  evident  that  finer  grinding  is  very  advantag- 
eous for  early  strength,  and  that  the  addition  of  more  SO- 
to  such  finer-ground  cements  to  more  properly  control  their 
set  is  not  disadvantageous  at  this  period. 

The  results  of  expansion  measurements  on  neat  speci- 
mens stored  in  water  show  large  increases  in  length  for  the 
specimens  made  from  the  cements  containing  more  SO,  In 
the  sand  specimens  this  is  not  so  apparent.  At  present  these 
specimens  do  not  furnish  much  aid  in  studying  the  problem 
under  investigation.  It  may  be,  however,  that  these  neat 
specimens  are  foretelling  the  ultimate  results  which  will  be 
noticed  in  the  strength  specimens. 

The  results  are  not  conclusive  as  to  the  effect  of  the 
composition  upon  finer  grinding  or  further  S03.  Neither  can 
any  satisfactory  conclusion  be  drawn  from  the  constitution 
of  the  cements. 
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©na  Hew 
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In  the  section-by-section  revision  of  the  building  code 
of  New  York  City  three  vital  sections  were  adopted  by 
the  Board  of  Aldermen  July  6.  They  relate  to  masonry, 
fireproof  construction,  and  reinforced  concrete.  In  walls, 
hollow  blocks  of  tile  or  of  concrete  are  admitted  on  equal 
terms  with  brick,  as  to  wall  thicknesses;  in  skeleton-con- 
struction buildings  they  may  be  used  for  all  heights,  but 
in  other  types  they  are  limited  to  buildings  not  over  40 
ft.  high.  For  exterior  surfaces  they  must  be  extra-hard 
burned  or  else  veneered,  or  else  coated  with  %-in.  cement 
stucco.  A  further  important  innovation  is  a  section  per- 
mitting the  use  of  12-in.  curtain  walls  for  the  entire  height 
of  skeleton  structures. 

In  residence  buildings,  a  minimum  thickness  of  8  in. 
is  fixed  for  outside  as  well  as  interior  walls. 

The  fireproofing  requirements  call  for  a  2-in.  thickness 
of  covering  except  at  edges  of  column  brackets  or  lugs, 
which  may  extend  to  1  in.  from  the  surface  of  the  fire- 
proofing. 

All  types  of  fireproofing  are  admitted.  No  pipes  or 
wires  may  be  embedded  in  the  protective  material.  Con- 
servative methods  of  design  are  prescribed  for  floor  arches 
and  the  like,  with  a  unit-stress  of  500  lb.  per  sq.in.  for 
stone-concrete  and  tile,  and  300  for  cinder  concrete.  Tile 
or  gypsum  block  partitions  3  in.  thick  and  2  in.  solid 
cement  or  gypsum  plaster  on  metal  fabric  or  studs  are 
allowed. 


In  reinforced  concrete,  beam  stress  is  limited  to  650 
lb.  per  sq.in.  and  direct  compression  to  500;  but  over 
supports  of  continuous  beams  the  stress  may  be  15  per 
cent,  higher.  In  columns,  vertical  steel  is  counted  at 
7500  lb.  and  concrete  at  500 ;  the  hooping  percentage  times 
2%  times  its  unit-stress  is  the  amount  allowed  as  added 
capacity  per  square  inch  of  the  concrete.  The  reinforced- 
concrete  ordinance  for  the  first  time  establishes  by  law 
an  up-to-date  concrete  regulation  in  New  York  City. 

ILSceinise  ILaw  im.  OMn&oas 

The  bill  requiring  the  licensing  of  structural  engineers 
in  Illinois  was  signed  by  Governor  Dunne  on  July  5.  Nor- 
mally it  would  have  been  signed  in  June  and  have  gone 
into  effect  on  July  1,  but  owing  to  the  protracted  session 
of  the  legislature  this  bill  (with  many  others)  was  not 
signed  until  after  July  1.  It  is  now  a  question  whether 
the  act  becomes  effective  at  once  or  does  not  take  effect 
until  July  1,  1916. 

The  act  provides  for  a  State  Board  of  Examiners  com- 
posed of  five  members,  one  to  be  a  professor  in  the  Civil 
Engineering  Department  of  the  University  of  Illinois  and 
the  others  structural  engineers  of  recognized  standing 
and  of  not  less  than  ten  years'  practical  experience.  Two 
members  are  to  hold  office  until  Jan.  31,  1917,  and  three 
until  Jan.  31,  1919.  Applicants  for  license  pay  a  fee  of 
$20,  a  further  fee  of  $30  if  the  license  is  granted,  and  an 
annual  fee  of  $10.    Structural  engineers  who  are  in  prac- 
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tice  at  the  date  when  the  act  becomes  effective  are  entitled 
to  a  license  without  examination.  The  board  may  grant 
a  license  without  examination  (but  requiring  the  full  fee 
of  $50)  to  structural  engineers  licensed  under  the  laws 
of  other  states.  After  six  months  from  the  date  the  act 
takes  effect,  it  will  be  unlawful  to  practice  without  a 
license. 

No  corporation  may  be  licensed  to  practice,  but  it  may 
prepare  plans  and  specifications  for  structures  (as  covered 
by  the  act)  to  be  built  under  its  supervision,  provided  the 
chief  executive  officer  or  managing  agent  of  such  corpora- 
tion in  Illinois  is  a  structural  engineer  licensed  under 
this  act.  It  is  lawful  for  licensed  structural  engineers  to 
enter  into  partnership  with  architects. 

At  least  two  examinations  must  be  held  each  year.  The 
board  must  adopt  rules  and  'regulations  for  the  examina- 
tions. Upon  the  election  of  each  of  its  officers  and  upon 
the  adoption,  repeal  or  modification  of  its  rules  of  govern- 
ment or  rules  for  examinations,  the  board  must  publish 
the  name  and  address  of  each  officer  and  a  copy  of  the 
rules  (or  amendments,  etc.)  at  least  twice  in  one  engi- 
neering journal  of  general  circulation  in  the  State  of  Illi- 
nois and  in  one  daily  newspaper  published  in  the  state. 

Two  of  the  principal  clauses  of  the  bill,  defining  struc- 
tures and  structural  engineers,  are  as  follows: 

Structures  within  the  meaning  of  the  act  shall  be  con- 
strued to  mean  all  structures  other*  than  buildings,  having  as 
essential  features  foundations,  columns,  girders,  trusses, 
arches  and  beams,  with  or  without  other  parts,  and  in  which 
safe  design  and  construction  require  that  loads  and  stresses 
must  be  computed  and  the  size  and  strength  of  parts  must  be 
determined  by  mathematical  calculations  based  upon  scientific 
principles  and  engineering  data. 

And  any  persons  who  shall  be  engaged  as  principals  m 
the  designing  and  supervision  of  the  construction  of  struct- 
ures or  the  structural  part  of  structures  designed  solely  for 
the  generation  of  electricity,  or  for  the  hoisting,  cleaning,  siz- 
ing or  storing  of  coal,  cement,  sand,  grain,  gravel  or  similar 
materials,  elevators,  manufacturing  plants,  docks,  bridges, 
blast  furnaces,  rolling  mills,  gas  producers  and  reservoirs, 
water-works,  sanitary  works  as  applied  to  the  purification  of 
water  or  plants  for  waste  and  sewage  disposal,  or  round- 
houses for  locomotives,  railroad  shops,  pumping  or  power 
stations  for  drainage  districts,  or  power  houses,  shall  be  con- 
sidered as  structural  engineers  within  the  meaning  of  this 
act,  and  shall  be  entitled  to  the  benefits  of  these  provisions, 
even  though  such  structures  may  come  under  the  definition  of 
"buildings"  as  defined  in  an  act  to  provide  for  the  licensing  of 
architects  and  regulating  the  practice  of  architecture,  in  force 
July  1,  1897. 


Acc  ording  to  Acting  Weather  Forecaster  Schlomer,  the 
storm  occurred  in  connection  with  an  eastward  movement 
of  a  low-pressure  area  from  northwestern  Iowa  at  7  a.m. 
on  July  7,  1915,  reaching  northeastern  Ohio  at  7  a.m. 
on  the  next  day.  At  7  p.m.  the  area  of  low  pressure  was 
central  over  Illinois,  with  Cincinnati  in  the  southeastern 
quadrant  of  this  area,  so  that  severe  storms  were  probable. 
The  sky  during  the  clay  was  overcast  with  alto-stratus  and 
strato-cumulus  clouds  moving  from  the  southwest.  At 
7 :  30  p.m.  a  formation  of  mammato-cumulus  clouds  was 
observed  in  the  zenith.  This  type  of  cloud  appeared  just 
before  the  St.  Louis  tornado  in  May,  1896. 

The  wind  during  the  day  was  from  the  southeast,  with 
an  average  velocity  of  7  mi.  per  hr.  After  7 :  30  p.m.  the 
velocity  gradually  increased,  and  at  9  p.m.  it  was  blowing 
at  the  rate  of  20  mi.  per  hr.  from  the  southeast.  This  di- 
rection continued  until  9  :  29  p.m.,  when  the  wind  veered 
to  the  northwest  with  a  greatly  increased  velocity.  After 
9 :  35  p.m.  the  wind  gradually  decreased  in  velocity, 
blowing  from  the  northwest  until  10.20  p.m.,  at  which 
time  it  backed  to  the  south,  continuing  light  until  mid- 
night. 

A  rainstorm  began  at  8  :  40  p.m.  and  ended  at  midnight, 
with  a  total  rainfall  of  1.01  in.    The  downpour  occurred 


A  violent  wind,  rain  and  thunder  storm  swept  over 
southern  Ohio  and  northern  Kentucky  during  the  night 
of  July  7,  which  in  the  vicinity  of  Cincinnati  resulted  in 
a  loss  of  37  lives  and  property  damage  to  the  extent  of 
several  million  dollars.  This  was  the  most  devastating 
storm  in  local  history. 

A  wind  velocity  of  50  mi.  per  hr.  was  recorded  on  two 
previous  occasions— in  1901  and  in  1902.  The  storm  of 
July  7  establishes  a  highest  wind  velocity  for  the  Cin- 
cinnati Weather  Bureau  of  50  mi.  per  hr.  for  5  min.,  with 
an  extreme  velocity  of  62  mi.  for  a  period  of  1  min. 
In  all  probability  the  wind  was  more  violent  in  certain 
sections  of  the  city  than  the  anemometers  at  the  Govern- 
ment Building  recorded.  The  observatory  in  Clifton, 
which  is  about  4  mi.  north  of  the  Government  Building, 
showed  a  velocity  of  44  mi.  per  hr.,  with  an  extreme  ve- 
locity of  50  mi.  for  1  min. 


PATH  OF  STORM  THROUGH  CINCINNATI  AND  SUBURBS 

Shaded  area  represents  general  path  of  storm.  Figures 
indicate  location  of  views  on  opposite  page 

between  9  :  23  and  9  :  32  p.m.,  during  which  time  0.66 
in.  of  rain  was  recorded.  During  the  5  min.  ended  at 
9:  32  p.m.,  0.53  in.  of  rain  fell,  which  is  very  close  to  the 
local  record  for  a  5-min.  period. 

The  lightning  is  known  to  have  struck  twice  in  Cin- 
cinnati and  once  across  the  river  in  Kentucky.  The  elec- 
trical display  was  one  of  the  most  brilliant  ever  observed. 

In  spite  of  the  popular  belief  that  the  storm  was  a  tor- 
nado, it  is  described  by  the  Weather  Bureau  as  a  violent 
wind  squall  accompanied  by  excessive  rainfall  and  light- 
ning. All  local  indications  show  a  straight  blow  from  the 
northwest.  The  funnel-shaped  cloud  with  a  violent  vortex 
and  roaring  noise,  destroying  everything  in  its  path,  was 
not  observed.  The  largest  property  damage  and  the  great- 
est loss  of  life,  however,  are  in  localities  on  a  straight  line 
extending  from  Eighth  and  Cutter  St.,  through  Sixth 
and  .Mound,  Second  and  Main,  terminating  at  the  Central 
Bridge  over  the  Ohio,  where  the  steamer  "Dick  Fulton'" 
sank. 

An  examination  of  the  damaged  buildings  leaves  the  im- 
pression that  the  destruction  and  loss  of  life  were  due  to 
the  old  and  insecure  condition  of  the  structures  rather 
than  to  the  severity  of  the  wind.  At  Eighth  and  Cutter 
St.,  for  example  (Fig.  5),  a  three-story  residence  was 
crushed  by  the  fall  of  an  adjoining  roof,  which  resulted 
in  five  deaths.  Immediately  opposite  is  a  6-story  rein- 
forced-concrete  building  that  suffered  no  injury  beyond  the 
breakage  of  a  dozen  window  panes.    At  Sixth  and  Mound 
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FIGS.  1  TO  5.    STORM  DAMAGE  AT  CINCINNATI,  OHIO,  AND  NEWPORT,  KY. 

in  *Elf™rTlr£?  fl^gP°le  aJ:  co",ry;o.usec,Jin  Newport.  10  in.  in  diameter  at  base.  Fig.  2— Church  steeple  thrown  to  ground 
^n,f;^£  •  C  si  Second  and  Mam  St.,  Cincinnati,  showing  destruction  in  old  buildings,  and  new  reinf orced-concrete 
building,  m  background  intact.  Fig.  4— Flve  or  six  small  buildings  destroyed  at  Sixth  and  Mount  St.,  Cincinnati, 
-big.  5— Three-story  residence  at  Eighth  and  Cutter  St.,  Cincinnati,  crushed  by  fall  of  adjoining  roof 
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St.  (Big.  4)  five  or  six  old  buildings  were  demolished, 
with  a  loss  of  14  lives.  Some  of  these  buildings  are 
known  to  have  outlived  their  period  of  safe  usefulness. 

The  next  scene  of  severe  destruction  was  at  Second  and 
Main  St.,  which  is  about  1  mi.  southeast  of  Sixth  and 
Mound  St.  Between  these  points  are  solid  blocks  of  build- 
ings varying  in  height  from  one  or  two  stories  to  thirty. 
While  there  was  considerable  damage  in  this  area,  it  was 
confined  almost  entirely  to  the  old  buildings.  The  injury 
to  the  newer  buildings  consisted  in  broken  chimneys,  fire- 
walls and  windows. 

The  block  of  buildings  on  the  east  side  of  Main  St. 
between  Second  and  Bront  St.  was  badly  damaged,  with 
the  exception  of  the  Lippincott  Building,  which  is  a  six- 
story  reinforced-concrete  structure  (Big.  3).  The  old 
sandstone  front,  brick  and  wood-joist  buildings,  razed 
for  the  construction  of  the  Lippincott  Building,  were  very 
dilapidated,  and  it  is  fair  to  presume  that  the  buildings 
on  either  side,  which  appear  to  have  been  built  at  the  same 
time,  over  fifty  years  ago,  are  not  much  better.  There 
was  no  loss  of  life  here,  fortunately,  because  the  employ- 
ees had  left  several  hours  before  the  storm. 

Near  the  Central  Bridge  over  the  Ohio  Biver  the 
steamer  "Dick  Bulton"  struck  a  bridge  pier  and  sank,  with 
a  known  loss  of  one  life.  The  30-story  Union  Central 
Building  at  Bourth  and  Vine  St.  and  the  12-story  Textile 
Building  at  Bourth  and  Elm  St.,  the  tallest  structures  in 
the  path  of  the  storm,  suffered  very  little  injury. 

After  crossing  the  river  the  storm  did  considerable 
damage — roughly  estimated  at  not  less  than  $500,000 — 
in  Covington,  Newport,  Bellevue,  Dayton  and  the  High- 
lands, most  of  which  was  confined  to  unroofing  old  build- 
ings, blowing  down  chimneys  and  walls,  breaking  trees, 
telephone  and  traction  poles.  Only  one  life  was  lost.  The 
flagpole  in  Big.  1  and  the  church  steeple  in  Big.  2  show 
interesting  effects  of  the  storm  in  Newport.— C.  M.  Steg- 
ner,  Cincinnati,  Ohio. 

(G  @  ff e  ir  e  ira  c  ® 

A  conference  on  flood  prevention  in  Kansas  was  held 
at  Topeka  last  week.  About  200  persons  were  present, 
including  railroad  presidents,  engineers,  mayors  and 
prominent  landowners.  The  conference  was  called  by 
Arthur  Capper,  Governor  of  Kansas,  who  was  elected 
president  of  the  permanent  organization  subsequently 
effected.  The  vice-president-elect  is  T.  J.  Strickler,  En- 
gineer of  the  Utilities  Commission  of  Kansas,  and  the 
secretary  is  J.  C.  Mohler,  Secretary  of  Agriculture.  An 
engineering  investigating  committee  will  be  appointed. 
The  need  for  study  of  the  Kansas  flood  problem  is  shown 
by  the  fact  that  the  flood  losses  in  that  state  this  year  are 
estimated  at  $15,000,000. 


A  Hoisting  Chain  Broke  while  steel  was  being  unloaded 
from  a  flat-car  at  the  Harrison,  N.  J.,  plant  of  the  Crucible 
Steel  Co.  of  America,  on  July  1. 

A  Train  Fell  on  Another  Train  near  Ranier,  Wash.,  on  July 
3,  killing  three  persons  and  injuring-  16  others.  A  Chicago. 
Milwaukee  &  St.  Paul  passenger  train,  bound  from  Seattle  to 
Graysharbor,  went  through  a  weakened  trestle  and  fell  upon 
a  Northern  Pacific  freight  train  40  ft.  below.  A  trestle  bent 
had  been  torn  out  by  a  crane  arm  carried  on  a  car  of  the 
freight  train.  The  crane  arm  had  worked  loose  and  caught  a 
diagonal  cross-stringer  of  the  trestle.  Unsuccessful  attempts 
were  made  to  flag  the  passenger  train. 


Derailment  ot  an  Electric  Car  on  the  International  Ry.  on 
Qi'eenston  Heights,  Canada,  on  July  7  killed  14  persons  and 
injured  many  others.  The  car,  which  was  an  open  one,  was 
overloaded  with  excursionists  and  appears  to  have  exceeded 
a  safe  limit  of  speed  in  passing  over  a  reverse  curve  on  a 
down  grade.  When  it  left  the  rails  it  struck  the  low 
branches  of  a  large  maple  tree,  which  demolished  the  super- 
structure of  the  car.  A  preliminary  coroner's  inquest  has 
been  held  and  a  further  hearing  will  be  had  on  July  19.  E. 
G.  Connette,  president  of  the  International  Ry.,  states  that  a 
representative  of  the  Railroad  Commission  of  Toronto  ex- 
amined the  track  and  car  on  July  9  and  is  reported  to  have 
found  no  fault  with  either.  As  near  as  Mr.  Connette  is  able  to 
learn,  the  motorman  lost  control  of  the  car  on  account  of  the 
slippery  rails  resulting  from  weather  conditions.  The  car- 
just  previous  to  the  wreck  had  stopped  at  the  foot  of  a  heavy 
grade  in  order  that  a  switch  might  be  thrown,  showing  that 
the  brakes  were  working.  The  sandbox  was  full  of  sand. 
The  car  should  have  been  in  first-class  condition,  having  come 
out  of  the  shops  on  July  6. 

An  Alaskan  Timber  Reservation,  200  miles  long  and  5  to 
10  miles  wide,  has  been  created  by  proclamation  of  President 
Wilson  to  reserve  for  government  use  timber  that  may  be 
needed  in  the  construction  of  the  government  railroad  in 
Alaska. 

St.  Louis  Municipal  Bridge — The  east  approach  to  the  bridge 
has  at  last  been  put  under  contract.  The  fabrication  of  the 
steelwork  for  the  approach  was  awarded  July  9,  1915,  to  the 
American  Bridge  Co.  for  $1,035,000.  The  work  includes  about 
24,000  tons  of  steel.    The  length  of  the  viaduct  is  over  3  mi. 

A  Heavy  Rainfall  in  Boston,  Mass.,  on  July  1  broke  all 
records  for  rate  of  rainfall  for  two-hour  and  five-hour  pe- 
riods. Between  4  and  6  a.m.,  2.29  in.  of  rain  fell;  between  3 
and  7  a.m.,  3.37  in.  A  total  rainfall  of  about  4V2  in.  for  the 
day  exceeded  the  normal  for  the  whole  month  of  July  by 
about  an  inch  and  greatly  reduces  the  deficiency  of  6.74  in. 
since  Jan.  1. 

The  Spring  Valley  Water  Co.,  of  San  Francisco,  has  offered 
to  extend  its  mains  into  various  suburban  districts  provided 
the  city  withdraws  its  contest  against  the  rates  now  charged. 
At  present  the  rates  charged  to  consumers  by  the  water  com- 
pany are  15  %  in  excess  of  the  rate  allowed  by  the  Board  of 
Supervisors.  The  company  also  asks  an  increase  of  $2.50  per 
year  on  the  hydrant  rental.  It  is  likely  that  the  city  author- 
ities will  accept  the  company's  proposal. 

A  Motor  Speedway  with  a  brick-paved  track,  to  cost  ap- 
proximately $2,000,000,  has  been  begun  near  Philadelphia  by 
the  Philadelphia  Motor  Speedway  Association.  Excavation 
work  has  been  started  on  a  tract  of  ground  between  Old  York 
Road  and  the  Philadelphia  &  Reading  Ry.  tracks  north  of 
Willow  Grove,  about  16  mi.  from  Philadelphia.  The  track  rs 
to  be  a  2-mi.  circuit  of  brick  pavement  on  a  concrete  founda- 
tion. There  are  to  be  reinforced-concrete  grandstands  seat- 
ing 100,000  persons  and  parking  space  for  30,000  motor  cars. 

Bronx  Valley  Sewer  Litigation— The  United  States  Circuit 
Court  of  Appeals  has  reversed  the  action  of  the  lower  court 
and  ordered  a  trial  of  the  suit  brought  by  the  American  Prpe 
and  Construction  Co.,  of  Pennsylvania,  to  recover  $891,952 
from  the  County  of  Westchester,  New  York,  for  alleged  extra 
expenses,  due  to  mistakes  in  the  engineers'  plans,  incurred  by 
the  Mack  Paving  &  Construction  Co.,  contractor  on  the  Bronx 
Valley  sewer.  The  lower  court  dismissed  the  suit  on  the 
ground  that  the  whole  county  was  not  obligated  to  bear  the 
expense  of  the  sewer,  which  benefits  only  a  part  of  the  county. 
The  higher  court  ruled  that  the  Bronx  Valley  Sewer  Commis- 
sion is  agent  for  the  entire  county  and  the  county  is  responsi- 
ble for  debts  incurred  by  the  commission. 

The  New  Union  Station  at  St.  Paul,  Minn.,  may  be  delayed 
by  the  refusal  of  the  Chief  of  Engineers,  Gen.  Dan  C.  King- 
man U  S.  A.,  to  approve  the  plans  submitted  by  the  city  for 
changing  the  channel  of  the  Mississippi  River  in  connection 
with  the  station.  The  City  Council,  in  its  haste  to  have  work 
started  on  the  new  station,  and  urged  on  by  the  city's  busi- 
ness interests,  submitted  skeleton  plans  showing  only  the  new 
harbor  lines  and  lacking  in  engineering  detail.  These  have 
been  returned  and  the  Chief  of  Engineers  has  asked  for  de- 
tailed plans  showing  the  necessary  protection  of  the  new 
river  banks  and  proposed  harbor  and  dockage  plans  for  the 
accommodation  of  river  traffic  and  ownership  of  levees.  Early 
last  spring  the  Union  Depot  Co.  called  for  bids  for  changing 
the  channel  and  held  them  awaiting  the  approval  of  General 
Kingman.  These  bids  have  now  been  returned  to  the  con- 
tractors with  the  statement  that  the  delay  in  approval  of  the 
new  harbor  line  may  make  it  impossible  to  start  work  this 
season 
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Mr.  J.  L.  White  has  been  appointed  Assistant  to  the  Gen- 
eral Superintendent  of  Transportation  of  the  Atlantic  Coast 
Line  R.R. 

Mr.  James  G.  White,  M.  Am.  Soc.  C.  E.,  President  of  the 
J.  G.  White  Engineering  Corporation,  a  member  of  the  Board 
of  Directors,  has  been  elected  Third  Vice-President  of  the 
Merchants'  Association  of  Greater  New  York. 

Mr.  Ambrose  M.  White,  an  Assistant  Engineer  of  the 
Baltimore  (Md.)  Paving  Commission,  has  resigned  to  take  a 
position  on  the  staff  of  W.  D.  Uhler,  M.  Am.  Soc.  C.  E.,  Chief 
Engineer  of  the  Pennsylvania  State  Highway  Commission. 

Mr.  Waldo  H.  Marshall,  M.  Am.  Soc.  M.  E„  President  of 
the  American  Locomotive  Co.,  has  been  elected  First  Vice- 
President  of  the  Merchants'  Association  of  Greater  New  York, 
to  fill  the  vacancy  caused  by  the  death  of  Mr.  Albert  Plaut. 

Mr.  B.  P.  Cresson,  M.  Am.  Soc.  C.  E.,  has  been  appointed 
Chief  Engineer  of  the  Board  of  Commerce  and  Navigation  of 
the  State  of  New  Jersey.  This  board  combines  the  New  Jersey 
Harbor  Commission,  the  Riparian  Commission,  the  Depart- 
ment of  Inland  Waterways  and  the  Inspectors  of  Power 
Vessels. 

Mr.  R.  H.  Gould,  who  is  associated  with  James  H  Fuertes 
M  Am.  Soc.  C.  E.,  of  New  York  City,  has  been  appointed 
Resident  Engineer  of  the  new  $300,000  sewage-disposal  plant 
at  Dallas,  Tex.  Mr.  Gould  was  formerly  with  Karl  Imhoff 
at  Essen,  Germany. 

Mr.  Irving  C.  Brower,  Assoc.  M.  Am.  Soc.  C.  E.,  Division 
Engineer  of  the  Chicago  &  Alton  R.R.  at  Bloomington,  111., 
has  been  appointed  Commissioner  of  Public  Works  of  Evans- 
ton,  111.  He  will  succeed  Mr.  John  H.  Moore,  who  has  resigned 
after  holding  that  office  for  over  20  years. 

Messrs.  J.  C.  Workman  and  A.  W.  Cross  have  been  ap- 
pointed to  newly  created  positions  of  Assistants  to  Managers 
of  the  American  Shipbuilding  Co.  Mr.  Workman  will  have 
charge  of  all  engine  departments,  and  Mr.  Cross  will  be  in 
charge  of  the  hull  departments  of  the  company. 

Mr.  C.  F.  Crane,  General  Superintendent  of  the  Eastern 
Pennsylvania  Ry.  Co.,  controlling  traction  lines  over  the 
greater  part  of  lower  Schuylkill  and  Carbon  Counties,  Penn- 
sylvania, has  resigned  and  will  hold  a  similar  position  in 
Wilkes-Barre.  Mr.  George  R.  Williams,  Superintendent  of  the 
Lansford  division,  will  succeed  Mr.  Crane,  and  Mr.  T.  J.  Collins, 
of  Palo  Alto,  has  been  made  Assistant  Superintendent. 

Mr.  M.  N.  Baker,  Editor  of  "Engineering  News,"  has  re- 
signed from  the  Board  of  Health  of  Montclair,  N.  J.,  after 
serving  for  21  years,  during  eleven  of  which  he  was  President 
of  the  board.  On  July  1  Mr.  Baker  became  a  member  and 
Vice-President  of  the  new  State  Department  of  Health  of 
New  Jersey. 

Mr.  Nathan  C.  Johnson  has  opened  an  office  in  the  Singer 
Building,  New  Work  City,  as  a  specialist  in  the  production  of 
high-grade  concrete  and  in  the  causes  and  prevention  of 
defective  concrete  construction.  He  has  associated  with  him, 
as  a  specialist  in  reinforced-concrete  design  and  construc- 
tion, Mr.  Walter  S.  Edge.  Mr.  Johnson  has  been  engaged  for 
seme  years  in  the  study  of  the  microstructure  of  concrete  and 
the  relation  of  that  study  to  the  methods  of  producing  good 
concrete.  Mr.  Edge  has  had  long  experience  with  a  number  of 
contracting  and  engineering  firms  engaged  in  concrete  work. 

Mr.  Albert  Russel  Erskine,  First  Vice-President  and 
Treasurer  of  the  Studebaker  Corporation,  has  been  elected 
President.  Previous  to  his  association  with  the  Studebaker 
Corporation,  Mr.  Erskine  was  treasurer  and  member  of  the 
executive  committee  of  the  Yale  &  Towne  Manufacturing  Co 
and  later  vice-president  of  the  Underwood  Typewriter  Co 
which  position  he  resigned  in  1911  to  go  to  the  Studebaker 
Corporation.  Mr.  F.  S.  Fish,  who  relinquishes  the  presidency 
becomes  chairman  of  the  board,  the  executive  and  finance 
committees.  Mr.  C.  C.  Hanch,  formerly  of  the  Nordyke  & 
Marmon  Co.,  of  Indianapolis,  becomes  treasurer. 

Mr.  Frank  E.  Winsor,  M.  Am.  Soc.  C.  E.,  Department  Engi- 
neer at  White  Plains  of  the  New  York  City  Board  of  Water 
Supply,  has  been  selected  as  Chief  Engineer  of  the  Providence 
R.  I.,  Water-Supply  Board,  in  charge  of  the  development 
of  the  new  municipal  water-supply  at  Scituate.  After  gradu- 
ation from  Brown  University,  Mr.  Winsor  was  appointed 
Engineer  of  the  Massachusetts  Metropolitan  Sewerage  Sys- 
tem, having  charge  of  the  system  embracing  Boston  and 
surrounding  cities.  Later  he  was  Resident  Engineer  of  the 
Natick,  Mass.,  Sewerage  System.    In  1903  he  became  connected 


with  the  additional  water-supply  projects  of  New  York  Citv 
Since  1910  Mr.  Winsor  has  been  Division  and  Department 
Engineer  on  the  Catskill  water-supply,  in  charge  of  con- 
structs in  the  southern  aqueduct  department. 

r^  M/'^a  R-  G"  Conway-  M-  Can-  Soc.  C.  E„  has  resigned  as 
Chief  Engineer  of  the  British  Columbia  Electric  Ry.  Co  Ltd 
Mr.  Conway  has  been  appointed  Consulting  Engineer  to  the 

L   Toroyr;tond;n  addUi°n  t0  take  UP  P'ivate 

m   Toronto.     Previous   to   his   association   with   the  British 

Columbia  railway,  Mr.  Conway  was  Consulting  Engineer  in 

connection  with  the  construction  of  the  Coquitlam  dam  for 

the  Vancouver  Power  Co.,  and  prior  to  his  work  in  British 

Columbia  he   represented  Mackenzie,   Mann   &  Co    as  Chief 

Engineer  for  the  Monterey  Railway,  Light  &  Power  Co.  and 

the  Monterey  Water  Works  &  Drainage  Co.,  of  Monterey  Mex 

Mr   Conway  was  educated  at  the  Hartley  University  College' 

Southampton   England.    On  leaving  college  he  became  assist-' 

ant  to  the  late  Mr.  James  Mansergh,  a  former  president  of  the 

Institution  of  Civil  Engineers,  and  later  Resident  Engineer 

of  the  City  of  Aberdeen.     Mr.  Conway  expects  to  open  hts 

Toronto  office  at  the  end  of  July. 
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Louis  C.  Gaby,  Civil  Engineer  of  the  Madison  Coal  Cor- 
poration of  Madison,  111.,  died  at  his  home  in  Edwardsville 
HI.,  on  July  3,  at  29  years  of  age. 

John  Grey  Hoben,  a  civil  engineer  employed  by  the  New 

Pitv  m  V6  SerViCe  Commissio"'  lied  in  Long  Island 

City,  N.  Y.,  on  July  6,  at  31  years  of  age. 

Samuel  H.  Lockett,  formerly  Chief  of  the  Engineering 
Department  of  the  Continental  and  Fidelity-Phenix  Insurance 
s'  dled  at  h'S  home  in  East  Orange,  N.  J.,  on  July  4. 
George  G.  Kennedy,  for  20  years  Superintendent  of  the 
Harr.sburg,  Penn.,  Water  Department  prior  to  the  inaugura- 
tion of,  the  commission  form  of  government,  died  in  that  city 
on  July  3  after  a  long  illness.    He  was  51  years  of  age. 

Robeiit  Childs  Scott,  Secretary-Treasurer  of  the  Morris 
Machine  Works,  of  Baldwinsville,  N.  Y.,  died  suddenly  on  July 
3,  in  his  67th  year.  Mr.  Scott  was  born  at  Oswego  N  Y  and 
received  his  education  in  the  Oswego  schools  and  Hobart 
College,  at  Geneva,  N.  Y.  He  entered  the  office  of  the  Morris 
Machine  Works  in  1S85,  and  on  the  incorporation  of  the  com- 
pany m  1892  became  its  Secretary  and  Treasurer. 

Ernst  Schild,  who  was  in  executive  charge  of  the  military 
construction  works  of  the  German  War  Department  for  a 
quarter  of  a  century,  died  at  his  home  in  Charlottenburg  on 
May  21  from  a  stroke  of  paralysis.  He  was  in  his  62nd  year 
Major  Schild's  works  covered  a  wide  field,  from  the  building 
of  military  hospitals  and  sanitation  to  the  water-supplies 
and  drainage  of  large  military  communities  and  the  design- 
ing of  entire  military  towns  for  the  assemblage  of  troops 
He  was  a  member  of  the  Advisory  Committee  of  the  German 
Ministry  of  War. 

Joseph  A.  Holmes,  M.  Am.  Inst.  M.  E.,  Director  of  the 
United  States  Bureau  of  Mines  since  its  creation  in  1910 
died  July  13  in  Denver,  Colo.,  from  tuberculosis.  He  was 
born  at  Laurens,  S.  C,  Nov.  23,  1859.  He  was  graduated  from 
Cornell  University  in  1881  with  the  degree  of  B.  S.,  and  was 
subsequently  awarded  doctors'  degrees  by  the  Universities  of 
Pittsburgh  and  North  Carolina.  He  was  Professor  of  Geology 
and  Natural  History  at  the  University  of  North  Carolina  from 
1881  to  1891  and  State  Geologist  of  North  Carolina  until  1904 
From  1904  to  1907  Doctor  Holmes  was  in  charge  of  the  United 
States  Geological  Survey  laboratories  for  testing  fuels  and 
structural  materials  at  St.  Louis,  Mo.  He  was  then  made 
Chief  of  the  Technological  Branch  of  the  Survev  in  charge 
of  the  investigation  of  mine  accidents,  the  work  which  was 
placed  under  the  new  Bureau  of  Mines  in  1910. 

I  EMGHMEE11MG     SOCIETIES  I 


COMING  MEETINGS 
AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS 

»     an?    25"2f<-     Annual    meeting   in    Los  Angeles, 
Va^fK,Au8'-   16-!S;   in  San  Francisco,  Aug.   25-2S.  Secv 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 

INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 
CIANS. 

Aug.  24-27.     Annual  convention  in  Cincinnati.     Secv  Clar- 
ence R.  George,  Houston,  Tex. 
San  Francisco  Conventions — The  technical   societies  meet- 
!ng'.,U1  San  Francisco  from  Aug.  19  to  Oct.  20  were  published 
m     Engineering  News"  July  1,  1915,  p.  44.     The  list  will  be 
published  again  in  an  early  issue 
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Cable-Oiling  Car 

To  protect  the  track  cables  of  aerial  wire-rope  tramways 
from  corrosion,  and  to  reduce  the  wear  and  friction,  it  is 
necessary  to  keep  them  thoroughly  lubricated.  Oiling  from 
buckets  by  hand  is  practically  out  of  the  question,  especially 
on  long  tramways.    The  accompanying  view  shows  an  auto- 


pressed  in  the  power  cylinder,  the  fuel  being  injected,  at  the 
end  of  the  compression  stroke,  against  a  thin  hot-plate  on  the 
piston.  In  starting,  a  torch-heated  tube  ignites  the  charge. 
The  fuel  pump  stroke  is  controlled  by  a  flyball  governor;  a 
needle  valve,  injecting  water  in  with  the  fuel,  is  also  gov- 
ernor-controlled. 

The  air  cylinder  and  heads  are  water  jacketed;  the  air 
piston  carries  two  spring  rings.  Discharge  valves  on  the 
bottom  permit  the  escape  of  excess  lubricating  oil.  Flat- 
disk,  high-speed  inlet  and  discharge  valves  are  set  radially 
in  the  cylinder.  The  air  cylinder  is  unloaded  on  light  loads 
by  automatically  holding  the  inlet  valves  open.  The  frame  is 
fully  inclosed,  with  access  given  by  side  and  crank-case 
covers.  The  main  bearings  are  integral  with  the  frame  and 
are  babbitted.  The  shaft  has  a  center  counterbalanced  crank 
of  forged  steel.  The  connecting  rod  is  forged  and  has  a  solid 
wrist-pin  end  with  bronze  boxes;  the  crank  end  is  babbitted. 
The  cylinders  carry  sight-feed  lubricators. 

*     *  * 

New  Flat-Slab  Floor 

A  new  and  improved  type  of  girderless  floor  or  flat-slab 
construction,  known  as  the  "spiral  mushroom,"  is  now  being- 
built  by  the  C.  A.  P.  Turner  Co.,  of  Minneapolis,  Minn.  The 
reinforcement  consists  of  (1)  a  flat  spiral  over  the  column 
head,  (2)  slab  rods  running  parallel  to  the  columns  and  cross- 
ing over  the  column  heads,  and  (3)  diagonal  bands  running 
from  midspan  to  midspan,  thus  not  touching  the  column  head 
reinforcement.  According  to  the  inventor,  C.  A.  P.  Turner,  the 
new  system  "obviates  the  disadvantage  of  the  cob-piling  of 
the  reinforcement  in  the  old  type  and  permits  a  more  compact 


CABLE -LUBRICATING  CAR 

matic  track-cable  oiler  furnished  by  the  Broderick  &  Bascom 
Rope  Co.,  of  St.  Louis,  Mo.,  for  the  maintenance  of  its  aerial 
tramways. 

The  device  consists  of  an  oil  tank  attached  to  a  hanger 
and  carriage  in  the  same  way  as  the  regular  bucket,  and  hav- 
ing a  small  geared  centrifugal  pump  driven  from  one  of  the 
trolley  sheaves.  The  oiler  grips  the  hauling  cable  and  is  sent 
over  the  line  in  the  same  way  as  a  bucket.  As  it  travels 
along  the  oil  is  pumped  up  and  sprayed  on  the  track  cables. 

For  the  lubrication  of  the  hauling  line,  this  cable  is  passed, 
at  the  end  of  the  line,  through  a  box  which  has  a  grooved 
sheave,  with  its  top  above  the  surface  of  an  oil  bath.  The 
cable  takes  up  oil  from  this  sheave  and  then  passes  between 
a  pair  of  stiff  wire  brushes,  by  which  the  excess  oil  is  re- 
moved and  dropped  back  into  the  bath. 

*     *  * 
Oil-Engine  Air  Compressor 
Because  of  the  demand  for  an  engine-driven  air  compres- 
sor taking  cheap  fuel,  the  Chicago  Pneumatic  Tool  Co.  has 
recently  developed  a  design  employing  a  two-cycle  low-com- 
pression fuel-oil  engine  operating  on  anything  between  gaso- 


SPIRAL  MUSHROOM  FLAT-SLAB  FLOOR 

arrangement  of  the  reinforcement  resisting  negative  bending. 
The  flat  spiral,  by  circumferential  stresses,  resists  radial  de- 
formation with  considerably  greater  efficiency  than  radial 
reinforcement,  and  the  slab  steel  is  by  this  arrangement 
placed  in  much  thinner  layers,  with  greatly  increased  effi- 
ciency The  diagonal  belts  perform  the  function  of  ring  ties, 
and  by  reference  to  the  flat-plate  theory  it  will  be  seen  that 
they  traverse  the  zone  in  which  horizontal  shear  in  vertical 
planes  is  the  greatest." 


li 


Projection  Lamp  for  Exteriors 

To  meet  the  demand  for  equipment  adapted  for  flood- 
fhting  of  architectural  exteriors,  the  General  Electric  Co., 


OIL-ENGINE    COMPRESSOR  UNIT 

line  and  crude  oil  inclusive.  The  engine  cylinders  are  valve- 
less  and  carry  integral  water  jackets  over  combustion  spaces. 
Heads  are  single  castings  with  jackets.  The  piston  carries 
four  spring  rings  and  a  charge  deflector.  Relatively  high 
compression  is  given  in  the  crank-end  case.    Only  air  is  com  • 


of  Schenectady,  has  designed  the 
projection  lamp  shown  in  the 
accompanying  sketch.  A  polished 
aluminum  parabolic  reflector  is 
mounted  in  an  iron  frame  and 
closed  in  front  with  a  plate  of 
heat-resisting  glass  set  in  a  wa- 
terproof packing.  The  reflector 
support  is  pivoted  to  a  base 
plate,  so  that  the  axis  of  the 
beam  can  be  shifted  through 
various  angles;  a  slotted  link 
holds  the  reflector  and  base 
locked.  The  illuminant  most 
commonly  used  is  a  500-watt 
1000-cp.  gas-filled  tungsten  unit 
with  concentrated  filament.  By 
moving  the  lamp  in  or  out  of 
the  reflector  the  spread  of  the 
projected  beam  may  be  varied 
from  6  to  IS  deg.  The  lamps 
are  placed  from  25  to  500  ft. 
from  the  surface  to  be  lighted— on  a  roof,  side  wall  or  pole. 


SECTION  THROUGH  PRO- 
JECTING LAMP 
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By  Joel  D.  Justin* 


The  City  of  Harrisburg,  Penn.,  has  just  completed  the 
construction  of  a  stepped  reinforced-concrete  retaining 
wall  along  the  Susquehanna  River  about  2y2  miles  long. 
The  prime  purpose  of  this  wall  was  for  the  protection 
from  ice  and  flood  of  an  intercepting  sewer  along  the 
river  front  that  was  completed  in  1913. 

The  river  front  of  Harrisburg  constitutes  the  best  resi- 
dence section  of  the  city,  and  throughout  most  of  its  length 
there  is  a  narrow  strip  of  parking  on  top  of  the  river  bank, 
which  varies  in  height  from  15  to  20  ft.  above  low  water. 


out  the  river  front  of  the  city.  With  two  exceptions  the 
curves  are  all  1°  and  2°  curves,  making  the  effect  very 
pleasing  to  the  eye. 

At  several  points  along  the  line  of  the  wall  it  was  neces- 
sary to  provide  landing  places  for  the  accommodation  of 
parties  engaged  in  the  dredging  of  sand  and  coal  from 
the  river.  At  such  points  a  cantilever  reinforced-concrete 
retaining  wall  8  to  10  ft.  in  height  was  used. 

Throughout  the  entire  length  of  the  wall,  removable 
electric-light  posts  are  provided  for,  spaced  104  ft.  c.  to  c. 


FIG.  1.    THE  PARTLY  COMPLETED  RIVER  WALL  ON  THE  SUSQUEHANNA  AT  HARRISBURG 


With  the  completion  of  the  clam  across  the  Susquehanna 
River  at  the  lower  end  of  the  city,  it  is  expected  that 
motor  boating  and  canoeing  will  become  very  popular. 
Accordingly,  it  was  decided  to  construct  the  wall  in  such 
a  manner  as  to  make  it  an  integral  part  of  the  park 
system. 

The  position  of  the  wall  was  so  chosen  that  at  minimum 
low  water,  there  will  always  be  water  at  the  bottom  step 
of  the  wall.  The  grade  follows  very  closely  the  gradient 
of  the  river  at  summer  stages.  The  alignment 'consists 
of  a  series  of  long  tangents  and  gradual  curves  through- 

PennPrin°iPal  Engineei-  Board  of  Public  Works,  Harrisburg, 


In  the  fall,  when  floods  may  be  expected  overtopping  the 
wall,  these  posts  can  be  disconnected  and  removed. 

Concrete  buttresses  spaced  8  ft.  c.  to  c.  and  12  in.  thick- 
were  built  to  rock  throughout  the  length  of  the  Work. 
These  buttresses  carry  the  reinforced-concrete  steps  and 
are  fastened  to  them  by  %-in.  square  quill  bars  set  in  the 
stringers  and  projecting  into  the  steps.  The  latter  have 
a  7-in.  rise  and  10-in.  tread  and  vary  in  number  from  9 
to  14.  Below  the  bottom  step  is  the  footwall,  which 
in  all  cases  runs  down  to  rock  and  is  fastened  to  the  butt- 
resses by  %-in.  square  quill  bars.  Back  of  the  steps  a 
1 4-ft.  granolithic  sidewalk  was  constructed.  The  tota! 
height  of  the  wall  thus  varies  from  7  to  10  ft. 


146 


ENGINEERING  NEWS 


Vol.  74,  No.  4 


The  concrete  buttresses  were  cast  first,  then  the  fill 
was  made  to  approximate  line  and  grade  and  the  rein- 
forced-concrete  steps  were  cast  in  8-ft.  sections,  the  entire 
flight  being  poured  in  one  operation.  These  steps  were 
built  in  alternate  sections.  At  one  end  of  the  section  they 
were  fastened  to  the  buttresses  by  the  %-in.  square  bars, 
as  described,  while  the  other  end  was  free  to  move  hori- 
zontally, being  merely  beveled  under  the  next  section. 
Thus  each  8-ft.  section  was  a  unit  held  rigidly  in  place 
at  one  end  to  the  buttress,  but  free  to  move  horizontally 
at  the  other  end,  although  held  in  place  by  the  bevel 
mentioned.  The  expansion  joints  thus  located  8  ft.  apart 
were  greased  with  petrolatum  to  prevent  adhesion  of  the 
concrete  when  the  alternate  section  was  poured.  The 
use  of  this  material  also  gave  a  slight  but  appreciable 
space  between  the  sections.  Each  step  was  reinforced 
with  two  %-in.  square  bars  at  the  back  and  two  %-in. 


1 
3 


Granolithic    PavemenT  _ 


Blocks 


as  there  are  some  1500  of  these  buttresses  all  of  the  same 
design  and  varying  only  in  the  number  of  steps  provided 
for  and  in  depth,  this  proved  to  be  a  very  expensive 
method.  About  500  buttresses  were  erected  in  this  man- 
ner. The  following  season  the  panel  system  of  forms  was 
adopted  and  the  forms  were  moved  from  buttress  to  butt- 
ress as  the  work  progressed. 

Sand,  stone  and  cement  were  delivered  along  the  line 
of  the  work  by  wagon.  A  ^-cu.yd.  mixer,  with  cantilever 
arm  and  traveling  concrete  bucket,  was  used  in  concret- 
ing the  stringers. 

In  the  construction  of  the  steps  wooden  "horses,"  or 
templates,  set  to  line  and  grade  and  clamped  on  the  top 
of  the  buttresses,  were  used.  The  forms  to  secure  the 
beveled  expansion  joints  were  attached  to  these  horses. 
To  the  risers  of  these  horses  were  attached  the  riser  boards 
of  2-in.  plank  lagging  7  in.  wide,  stiffened  with  2x2x14- 

.Expansion  Joints,  8'C.toC. 
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FIG.  2.    DETAILS  OP  STEPPED  RIVER  WALL  AT  HARRISBURG,  PENN. 


square  bars  at  the  front,  against  ice  pressure  from  the 
river  and  earth  pressure  from  the  retained  fill. 

All  concrete  was  mixed  in  the  proportion  of  1  part  of 
cement,  2y2  of  sand  and  4i/2  of  crushed  stone.  The  sand 
used  was  Juniata  Eiver  sand  and  was  excellent  in  quality, 
except  that  the  grading  of  the  particles  from  fine  to 
coarse  was  poor,  80%  passing  the  30-mesh  sieve  and  only 
4%  the  50-mesh  sieve.  The  deficiencies  in  this  sand  were 
largely  compensated  for  by  the  finer  particles  of  the  run 
of  crusher  stone.  The  crushed  stone  used  was  limestone 
from  local  quarries,  maximum  size  1  in. 

The  concrete  in  the  buttresses,  footwall  and  special  re- 
taining walls  was  mixed  wet  and  thoroughly  spaded.  That 
for  the  steps  and  sidewalk  was  mixed  so  dry  that  consid- 
erable heavy  ramming  was  necessary  to  make  moisture 
come  to  the  top.  The  steps  and  sidewalk  had  a  wearing 
surface  composed  of  1  part  cement  and  iy2  parts  sand. 

In  the  construction  of  the  buttresses  wooden  forms 
were  used.  During  the  first  season  these  were  built  up 
and  torn  down  for  each  individual  buttress.  Inasmuch 


in.  steel  angles.  These  risers  were  held  in  place  by  ad- 
justable bolts  fastened  to  the  horses.  The  only  bottom 
forms  used  for  the  steps  were  some  strips  of  1-in.  plank 
used  to  retain  the  earth  at  the  rear  of  the  steps  while 
the  concrete  was  being  placed.  These  were  removed  after 
part  of  the  concrete  had  been  placed.  For  the  rest, 
the  concrete  was  deposited  on  the  earth  embankment.  The 
mortar  surfacing  for  the  risers  was  placed  while  the 
concreting  was  in  progress  by  plastering  the  riser  boards 
with  mortar,  care  being  taken  to  keep  the  mortar  surfac- 
ing ahead  of  the  concrete.  The  concrete  and  mortar 
surfacing,  both  of  which  were  placed  rather  dry,  were 
tamped  together  with  small  tampers.  The  concrete  for 
the  steps  was  mixed  in  a  one-bag  batch  mixer,  but  it  was 
found  necessary  to  mix  all  mortar  top  coat  by  hand. 

While  fair  alignment  of  the  step  forms  and  risers  was 
attained,  it  was  secured  at  the  cost  of  a  great  deal  of 
trouble  and  it  is  believed  that  money  could  have  been 
saved  by  the  use  of  steel  horses  and  riser  forms,  which 
could  have  been  more  readily  kept  in  line. 
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FIG.  3.  LOOKING  ALONG  WALL  DURING  CONSTRUCTION 

In  the  construction  of  the  embankment  all  earth  out- 
side, and  for  a  depth  of  2  ft.  below  the  top,  of  the  foot- 
wall  was  required  to  be  excavated.  The  remainder  of  the 
filling  material  came  from  borrow-pits  along  the  line  of 
the  work  and  elsewhere  at  points  specified  by  the  engi- 
neer. No  payment  was  made  for  embankment,  but  ma- 
terial was  measured  and  paid  for  in  excavation.  The  con- 
tractor was  required  to  give  1500  ft.  free  haul,  and  al- 
lowance was  made  for  any  overhaul  required  at  the  price 
specified  in  the  contract  per  1000  ft.  overhaul  per  cubic 
yard.  A  20-ton  shovel  and  bottom  dump  wagons  were 
used  for  making  the  fdl. 

The  construction  of  the  sidewalks  was  carried  on  in  6- 
ft.  alternate  blocks,  with  a  wearing  surface  of  mortar  i/o 


to  %  in.  thick,  with  expansion  joints  located  36  ft.  apart. 
The  method  of  placing  this  wearing  surface  on  the  steps 
and  sidewalk  is  worthy  of  attention,  as  it  is  the  only 
method,  aside  from  the  cement-gun,  that  absolutely  assures 
the  permanent  adherence  of  the  mortar  wearing  surface 
to  the  concrete  base.  The  latter,  whether  sidewalk  or 
steps,  was  placed  so  dry  as  to  require  considerable  heavy 
ramming  to  bring  moisture  to  the  surface.  The  mor- 
tar top  coat  is  mixed  so  dry  that  when  a  ball  of  it  is 
formed  in  the  hand  it  must  be  squeezed  quite  a  bit  in  or- 
der to  make  water  come  to  the  surface.  This  top  coat  is 
then  spread  over  the  concrete  base  within  a  half-hour  of 
the  time  of  placing  the  latter,  and  is  rammed  and 
screeded  into  place.  The  surface  is  then  finished  at  once 
with  wooden  floats  and  metal  trowels.  When  the  top  coat  is 
placed  by  this  method  with  proper  attention  to  details, 
it  will  never  come  off. 

The  writer  has  removed  slabs  placed  in  this  manner 
and  found  that  there  was  no  dividing  line  between  the 
top  coat  and  concrete.  In  fact  it  was  found  impossible 
to  separate  the  top  coat  from  the  base,  the  fracture 
occurring  elsewhere  in  every  case. 

The  contractor's  plant  consisted  of  a  20-ton  shovel,  one 
two-bag  batch  mixer,  self-propelling  and  operated  by 
steam,  and  one  one-bag  batch  mixer  operated  by  gasoline. 
At  different  times  there  were  two  additional  mixers  on 
the  work,  and  of  course  there  were  the  usual  wheelbarrows, 
small^tools,  etc.  Teams  and  wagons  were  hired  by  the 
day. 

The  quantities  involved  and  the  contract  prices  were 
as  follows : 

12,000  cu.yd.  1  :  2  V2  :4%  concrete,  at   $729 

330  tons  of  reinforcing  steel,  at   ?o'on 

12,000  lin.ft.   of  fiber  conduit,  at   , 

12,000  lb.  cast  iron,  at   Q8 

12,000  cu.yd.  of  excavation,  at   'fin 

4",, 000  cu.yd.  of  excavation,  at   70 

43,000  cu.yd.   1000-ft.   overhaul,  at  .08 

The  total  cost  of  the  work  will  be  about  $100,000. 

The  price  of  concrete  is  considered  very  low  for  this 
class  of  work,  but  the  price  on  excavation  was  ample. 
Inasmuch  as  the  contractor  secured  much  of  his  material 
from  excavations  where  he  was  also  paid  for  doing  the 
excavating  by  other  parties,  it  is  believed  that  he 
did  not  make  out  so  badly  011  the  contract  as  a  whole 
after  all. 

The  work  was  done  by  the  Stacker  Brothers  Con- 
struction Co.  of  Harrisburg,  under  the  direction  and  plans 


FIG.  4.   ALTERNATE  STEP  FORMS  IN  PLACE  ON  HARRISBURG  RIVER  WALL 
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of  the  Board  of  Public  Works,  and  W.  H.  Lynch,  Super- 
intendent of  Streets  and  Public  Improvements.  James 
H.  Fuertes,  of  New  York  Ctiy,  is  Consulting  Engineer  of 


FIG.  5.    CONCRETING  WALL  FROM  TRAVELING  MIXER 


the  Board.  The  writer  is  the  Principal  Engineer  and 
Henry  M.  Gross  was  Assistant  Engineer  in  immediate 
charge  of  construction. 

B 

OeiefmitfuatloE^  of  Raisnfall  Rat©sp 
Pawtuacfe@te  R.  I. 

By  George  A.  Carpenter* 

The  writer  has  been  interested  for  several  years  in  a 
study  of  rainfall  rates  or  precipitation,  figures  now  re- 
garded by  engineers  engaged  in  the  design  of  storm-water 
sewers  as  of  much  greater  importance  than  formerly. 
There  are  few  rain  gages  on  the  market,  however,  from 
which  such  figures  can  be  obtained  with  any  degree  of 
accuracy. 

A  number  of  years  ago  there  came  into  the  writer's  pos- 
session an  automatic  recording  rain  gage  made  by  the 
Draper  Manufacturing  Co.  of  New  York.  The  rainfall 
was  recorded  on  a  chart  measuring  about  5x12  in.  and 
intended  to  cover  a  period  of  seven  days.  This  gave  an 
hour  interval  of  less  than  y8  in.  and  a  space  of  1  in.  for 
each  0.1  in.  of  rainfall.  The  scale  showing  the  amount 
of  precipitation  was  sufficiently  large  to  give  even  a 
greater  degree  of  accuracy  than  was  necessary,  but  the 
time  scale  was  altogether  too  small  for  the  computation  of 
rates,  although  it  answered  perfectly  the  purposes  for 
which  the  gage  was  made,  namely,  the  recording  of  the 
beginning  and  ending  of  storms  and  the  total  amount  of 
precipitation. 

This  rain  gage,  inclosed  in  its  case,  is  illustrated  in 
Fig.  1.  In  the  lower  right-hand  corner  of  the  view  may 
be  seen  the  train  of  wheels  and  striking  arm  which  were 
added  later,  and  the  action  of  which  will  be  explained. 

The  chart  upon  which  the  record  is  drawn  is  held  by 
clips  upon  a  plaque  suspended  from  a  moving  carriage. 
The  carriage  is  actuated  by  clockwork  contained  in  the 
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circular  case  shown  at  the  top.  The  tilting  bucket  A 
catches  the  rain  conducted  to  it  through  the  tube  B  from 
the  receiving  funnel  on  the  roof.  The  bucket  is  held  in 
a  rectangular  frame  running  upon  vertical  guides  and 
suspended  from  helicoidal  springs.  Attached  to  this 
frame  and  following  it  in  its  downward  movement  is  the 
pen  arm  C,  which  terminates  in  the  pen  shown  marking 
along  the  top  line  of  the  chart. 

With  a  precipitation  equivalent  to  V2  in-  °f  rainfall,  the 
bucket  moves  downward,  carrying  the  pen  to  the  lower 
limit  of  the  chart;  automatically  dumps  its  contents  and 
returns  to  the  top  of  the  chart,  where  it  is  again  in  posi- 
tion for  a  downward  movement  upon  continuation  of  the 
rainfall.  During  this  time  the  chart  is  moving  at  a  uni- 
form rate  from  right  to  left  in  front  of  the  pen. 

By  increasing  the  diameter  of  a  pulley  the  plaque  hold- 
ing the  chart  was  made  to  travel  faster  and  at  a  rate 
whereby  the  pen  would  move  across  the  face  of  the  chart 
in  24  hr.  instead  of  in  seven  days.  A  new  chart  was  drawn 
to  conform  to  this  increase  of  the  time  interval.  On  this 
chart  the  time  scale  is  about  y2  in.  to  an  hour. 

Even  with  this  expansion  of  the  time  scale  it  was  soon 
found  that  the  rates  of  precipitation,  which  were  of  im- 
portance and  of  which  an  accurate  record  was  desired, 
made  lines  so  near  the  vertical  that  their  inclination  was 
difficult  of  interpretation.  For  example,  rates  of  precipi- 
tation of  1  in.  per  hr.,  lasting  for  5  min.,  made  lines  less 
than  1  in.  in  length  and  which  departed  from  the  vertical 
at  the  lower  end  only  0.04  in.  And  rates  of  4  in.  per  hr., 
lasting  for  a  similar  period  of  5  min.,  made  lines  3%  in. 
long,  departing  at  the  lower  end  from  the  vertical  by  only 
the  same  amount,  namely,  0.04  in.  It  is  obvious  that  no 
accurate  interpretation  of  intermediate  rates  can  be  made 


FIG.  1.  MODIFICATION  OF  REGISTERING  DEVICE  OF 
DRAPER  RAIN  GAGE 


from  lines  so  nearly  parallel,  and  there  are,  in  addition, 
mechanical  inaccuracies  of  the  instrument  which  preclude 
any  such  fine  adjustment  of  its  working  parts. 

The  writer  studied  this  instrument  a  long  time  before 
he  hit  upon  the  expedient  finally  adopted  to  overcome  the 
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difficulty  and  to  produce  an  accurate  record  of  rates.  It 
was  discovered  that  a  slight  blow  upon  the  pen  arm  C  of 
the  instrument  produced  a  perfectly  legible  tick,  or  dash, 
upon  the  record,  and  after  that  the  solution  was  compara- 
tively simple. 

Working  under  suggestions  from  the  writer,  Schneider 
Brothers,  of  Jersey  City,  N.  J.,  made  a  striking  arm 
actuated  by  clockwork,  which  was  installed  in  the  case  of 
the  Draper  gage,  as  shown  in  Fig.  1.  At  the  left  end  of 
the  striking  arm  D,  but  concealed  by  it  in  the  illustration, 
is  the  hammer.  The  holes  in  this  arm  provide  a  variable 
location  for  a  balance  weight  E,  which  regulates  the  blow, 
and  the  pawl  F,  bearing  upon  a  ratchet  wheel,  raises  this 
striking  arm  and  hammer  as  the  wheel  revolves.  At  the 
upper  limit  of  its  movement  the  pawl  drops  off  the  tooth 
of  the  ratchet  and  the  hammer  in  falling  gives  a  slight 
blow  upon  the  pen  arm  G  of  the  rain  gage. 

The  ratchet  wheel  revolves  once  in  12  min.  and  has  six 
teeth,  thus  producing  a  blow  of  the  hammer  once  in  two 
minutes.  The  time  between  hammer  strokes  can  be  regu- 
lated by  substituting  a  wheel  having  the  proper  number  of 
teeth  to  produce  the  desired  interval.    A  wheel  with  12 


In  the  original  of  Fig.  2  it  could  be  readily  seen  that 
the  maximum  precipitation  occurred  between  5:30  and 
6  :15  p.m.    As  the  space  between  any  two  horizontal  lines 
on  the  chart  represents  0.01  in.  of  rainfall,  counting  the 
number  of  such  spaces  between  any  two  consecutive  marks 
made  by  the  hammer  and  multiplying  this  number  by  30 
will  give  the  rate  of  precipitation,  in  hundredths  of  an 
inch  per  hour,  for  a  period  of  2  min.    Counting  the  num- 
ber of  spaces  between  any  three  consecutive  marks  and 
multiplying  by  15  will  give  the  rate  in  hundredths  of  an 
inch  per  hour,  which  lasted  for  4  min.,  arid,  similarly,  the 
number  of  horizontal  spaces  between  any  of  the  marks 
produced  by  the  hammer  multiplied  by  60  and  divided 
by  the  number  of  minutes  indicated  by  the  hammer  mark- 
ings over  the  space  under  consideration  will  give  the  cor- 
responding rate  of  precipitation  in  hundredths  of  an  inch 
per  hour  for  the  period  covered. 

From  the  foregoing  statements  it  is  evident  that  an 
accurate  interpretation  of  rates  per  hour  can  be  readily 
determined  for  any  length  of  time  desired,  and  that  such 
interpretation  does  not  depend  on  any  scaling  of  linos 
upon  the  chart,  but  can  be  read  directly  from  the  same. 
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teeth,  giving  a  blow  once  each  minute,  was  first  tried,  but 
the  marks  on  the  record  were  found  to  be  nearer  together 
than  was  necessary  and  therefore  the  time  interval  was 
increased  to  2  min.  by  substituting  a  wheel  with  half  the 
number  of  teeth. 

Fig.  2  is  a  reproduction  of  a  chart  made  by  this  instru- 
ment. An  inspection  of  the  chart  will  show  how  easily 
and  accurately  the  rates  of  precipitation  of  the  storm 
recorded  may  be  determined.*  Where  the  marks  produced 
by  the  action  of  the  hammer  are  so  close  together  as  to  be 
uncertain  in  number,  or  indistinguishable,  the  rates  of 
precipitation  are  less  than  0.1  in.  per  hr.  and  are  of  no 
value  for  the  record  desired.  All  rates  of  any  importance 
maybe  determined  easily  from  these  charts. 

*u  *T{?fortunately,  the  dots  on  the  original  were  so  small 
that  they  do  not  show  in  the  reproduction'- Editor 


A  practical  application  of  the  data  thus  obtained  is 
illustrated  in  the  rainfall  curve  shown  in  Fig.  3.  After 
determining  rates  of  precipitation  for  intervals  of  5,  10, 
15,  20,  etc.,  minutes  for  a  period  of  years,  .these  data  are 
plotted  as  shown  by  the  black  dots  of  Fig.  3.  Where  these 
dots  become  so  numerous  as  to  be  indistinguishable  as  to 
number,  the  expedient  has  been  adopted  of  representing 
them  by  the  volume  of  the  area  made  solid  black  and  by 
indicating  the  number  of  the  dots  by  a  figure  placed  op- 
posite each  black  space. 

The  rates  plotted  in  Fig.  3  cover  all  the  storms  of  the 
ten-year  period  from  January,  1902,  to  January,  1912, 
which  had  rates  of  precipitation  of  0.75  in.  per  hr.  or 
more.  The  arbitrary  "curve  of  average  maximum  rate" 
was  obtained  by  averaging  the  maximum  rates  of  each 
year. 
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Automatic  BEoeM  Sngimalls  osa  ana 
Isatexpuff'Ib&ia  IRsvnUway 

The  Oakland,  Antioch  &  Eastern  My.  is  an  interurban 
electric  line  between  Oakland  and  Sacramento,  Calif., 
85  miles  long.  The  nine  miles  between  the  Oakland 
station  and  San  Francisco  is  covered  by  running  over 
the  San  Francisco  &  Oakland  Terminal  Ry.  to  that  com- 
pany's pier,  where  passengers  are  transferred  to  the  ferry 


PIG    1     ELECTRIC-LIGHT   ALTERNATING -CURRENT  AU- 
'  TOMATIC  BLOCK  SIGNALS  ON  THE  OAKLAND, 
ANTIOCH  &  EASTERN  RY. 

steamers.  The  road  has  a  single  track.  Passing  sidings, 
the  majority  of  which  are  single-ended,  are  one  to  six 
miles  apart".  Substations  16  to  22  miles  apart  receive 
60-cycle  current  from  the  hydro-electric  plant  of  the  Great 
Western  Power  Co.;  one  receives  it  at  22,000  volts,  the 
others  at  11,000.  The  substations  deliver  1200-volt  direct 
current  for  propulsion  and  2200-volt,  60-cycle  alternating 
current  for  the  signal  system. 

As  the  line  passes  through  much  country  in  which 
traffic  will  be  comparatively  light  for  some  years  to  come, 
it  was  desirable  to  keep  the  initial  investment  down  to 
a  minimum.  In  the  signal  system  economy  in  construc- 
tion has  been  combined  with  safety  in  operation. 

Block-Signal  System 

The  block-signal  system  consists  of  center-fed  track 
circuits  extending  between  pairs  of  home  signals  Located 
at  sidings,  each  home  signal  having  its  distant  signal 
serving  as  a  repeater.  Track  circuits  were  not  allowed 
to  exceed  7000  ft.  in  length.  When  the  distance  between 
sidings  is  greater  than  this,  it  is  divided  into  two  or 
more  track  circuits,  all  alike  as  to  apparatus  and  arrange- 
ment. When  the  distance  between  sidings  is  greater  than 
that  desired  between  the  home  signals,  intermediate  pairs 
of  home  signals  (with  their  respective  distant  signals) 
arc  installed,  the  apparatus  being  the  same  as  at  sidings 
except  for  the  absence  of  the  switch  indicator.  There 


are  42  blocks  (averaging  two  miles  in  length)  and  72 
track  sections  tor  the  85  miles  of  line. 

The  signals  are  of  the  electric-light  type,  shown  in  Fig. 
1,  no  semaphores  being  used.  This  has  the  advantage  of 
eliminating  all  moving  parts,  and  is  therefore  less  liable 
to  interruptions  of  service  caused  by  (he  signal's  getting 
out  of  order.  It  is  very  much  cheaper,  consisting  of  only 
two  lamps  in  a  hood  designed  to  make  them  distinctly 
visible  by  day  as  well  as  by  night  (Engineering  News, 
Dec.  24,  1!)14).  The  home  signals  are  in  pairs,  as  shown 
in  Fig.  1,  with  a  single  distant  signal  in  each  direction. 
The  box  on  the  nearer  pole  contains  the  control  apparatus, 
which  consists  of  two  line  relays  on  an  upper  shelf  and 
two  galvanometer-type  track  relays  below. 

Each  home  signal  gives  red  and  green  indications. 
The  distant  signal  is  located  1000  to  2000  ft.  from  the 
home  signal  and  gives  yellow  and  green  indications.  The 
yellow  light  shows  at  the  same  time  as  the  red  light  of 
the  home  signal,  giving  the  motorman  ample  time  to  get 
his  train  under  control  so  as  not  to  overrun  the  home 
signal  if  the  latter  still  shows  red  when  he  reaches  it. 
Fig.  2  shows  a  single-end  siding,  with  the  two  home 
signals  placed  at  the  fouling  point. 

Opposing  trains  may  approach  each  other  to  a  common 
point  at  a  pair  of  home  signals,  but  each  will  have  been 
forewarned  by  the  distant  signal.  Thus  opposing  trains 
do  not  run  blindly  up  to  a  pair  of  home  signals  indicating 
"stop"  without  previous  warning  of  their  position.  A 
simple  form  of  switch  indicator  is  used,  shown  at  the 
left  in  Fig.  2.  This  has  only  a  green  light.  When  the 
light  does  not  show,  the  switchman  must  not  open  the 
switch  to  allow  a  train  to  leave  the  siding.  The  signal 
equipment  was  furnished  by  the  Union  Switch  &  Signal 
Go.,  of  Pittsburgh,  Penn.,  and  includes  83  home  and  84 
distant  signals. 

Details  of  Circuits 
Fig.  3  shows  the  circuits  for  a  typical  block  consisting 
of  one  track  circuit.  When  the  block  length  is  such  as 
to  require  two  track  circuits,  the  additional  connections 
shown  by  the  smaller  diagram  (at  the  right)  are  intro- 


FIG.  2.    SIGNALS  AT  PASSING  SIDING 

Home  signals  at  the  fouling  point  and  indicator  to  the 
of  the  switchstand 


duced  in  the  middle  of  the  block.  It  should  be  noted  that 
the  impedance  bond  permits  the  direct  current  for  pro- 
pulsion to  flow  without  interruption  past  the  insulating 
rail  joints,  but  is  practically  a  barrier  against  the 
flow  of  alternating  current  between  two  track  circuits 
or  between  the  two  rails  of  one  track  circuit.    In  tracing 
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the  signal  circuits  on  the  diagram  the  rails  and  track 
circuits  should  be  considered  as  insulated  from  each  other 
at  insulating  joints. 

All  track  circuits  are  center7fed,  having  a  galvanometer 
relay  at  each  end.  It  will  be  seen  by  Fig.  3  that  the 
control  circuit  of  a  block  is  carried  through  the  track 
relay  at  the  adjacent  end  of  the  next  track  circuit  east 
of  the  block.  This  is  done  to  secure  a  preliminary  indica- 
tion and  obviate  the  possibility  of  two  trains  entering  the 
block  at  opposite  ends  and  meeting  in  the  middle. 

When  a  westbound  train  enters  the  track  circuit  just 
east  of  the  block  under  consideration,  the  track  relay  at 
the  west  end  of  that  track  circuit  is  not  operated  at  once, 
but  when  the  train  has  advanced  through  about  one- 
fourth  of  the  track  circuit  the  resistance  of  the  rails 
between  the  train  and  the  track  transformer  has  fallen 
so  low  as  to  short-circuit  the  track  relay,  and  the  signals 
at  the  west  end  of  the  block  are  set  to  danger.  If  an 
opposing  train  has  already  entered  this  block,  the  two 
trains  will  be  protected  by  the  distant  signals,  as  noted. 

By  this  arrangement  the  necessary  amount  of  alter- 
nating-current track-circuit  equipment  is  reduced  to  a 


of  double-end  sidings.  At  a  single-end  siding  with  switch 
pointing  to  the  west  the  home  signals  are  west  of  the 
switch;  where  the  switch  points  to  the  east  they  are  at 
the  fouling  points  (as  in  Fig.  2).  With  the  indicator 
circuit  as  shown  in  Fig.  3  and  with  the  location  of  signals 
as  described,  preliminary  protection  is  given  the  indicator 
from  each  direction  without  the  use  of  line  wires  and 
without  sacrifice  of  safety. 

At  a  double-end  siding,  cars  must  leave  by  the  east  end 
only,  and  the  switchman  must  note  that  the  indicator 
shows  green  as  he  opens  the  switch.  On  leaving  the  siding, 
an  eastbound  train  proceeds  without  observing  the  home 
signal  at  that  location,  the  signal  indication  having  been 
duplicated  in  the  switch  indicator.  A  westbound  train 
observes  the  indication  of  the  home  signal  and  thereby 
secures  preliminary  protection.  These  conditions  apply 
also  for  movement  out  of  a  single-end  siding  with  its 
switch  pointing  east. 

When  leaving  a  single-end  siding  with  switch  pointing 
west,  the  switch  indicator  is  observed  in  the  same  manner 
and  the  proper  home  signal  is  observed  before  proceeding 
either  west  or  east.   For  proceeding  out  of  a  siding  of  this 
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minimum.  Line  relays  control  the  indications  of  the 
home  and  distant  signals  and  of  the  switch  indicators. 
Switch-circuit  controllers  are  applied  to  the  siding  and 
other  switches  to  give  the  necessary  protection  when  a 
train  is  entering  or  leaving  a  siding  or  when  a  switch  is 
left  open  for  any  other  reason  or  through  carelessness. 

Two  No.  6  bare  copper  wires  extend  the  length  of  the 
signal  system,  carrying  the  2200-volt  alternating  current. 
There  are  three  No.  10  weatherproof  copper  line  wires 
for  the  signal-control  circuits  and  two  additional  similar 
wires  extending  from  the  home  to  the  distant  signals. 
The  wires  are  all  carried  on  the  upper  crossarm  (Fig.  2), 
the  five  line  wires  on  the  left-hand  side  of  the  pole  and 
the  two  2200-volt  mains  on  the  right.  A  line  transformer 
is  also  shown  on  the  pole,  connected  to  the  2200-volt 
mains  and  supported  beneath  them. 

In  the  initial  installation  it  was  desired  to  avoid  the 
expense  of  standard  switch  indicators  and  control  wires. 
An  effective  substitute  arrangement  was  provided  by 
installing  at  the  east  end  of  double-end  sidings  and  at 
the  switches  of  single-end  sidings  electric-light  indicators 
controlled  by  the  adjacent  signal-control  apparatus.  The 
indicator  is  shown  at  the  left  in  Fig.  2. 

The  pair  of  home  signals  is  located  between  the  ends 


class  when  the  indicator  shows  green,  preliminary  pro- 
tection between  this  movement  and  an  approaching  east- 
bound  train  is  given  by  the  time  interval  between  the 
opening  of  the  switch  and  the  moment  when  the  train 
reaches  the  westbound  home  signal,  having  covered  the 
distance  between  the  fouling  point  and  the  signal.  This 
operation,  being  necessarily  slow,  occupies  a  period  of  time 
during  which  a  train  moving  at  high  speed  on  the  main 
track  covers  a  comparatively  long  distance.  Thus,  as 
long  as  the  signals  and  switch  indicators  are  observed 
there  can  be  no  collision. 

One  point  of  objection  is  the  time  lost  by  an  eastbound 
train  waiting  on  a  siding  for  a  passing  westbound  train 
to  travel  the  length  of  a  block  in  order  that  the  switch 
indicator  may  show  green.  This  is  not  serious  under  the 
present  conditions  of  light  traffic.  When  increased  traffic 
demands  the  elimination  of  this  delay,  a  switch-indicator 
wire  can  be  run  the  length  of  the  block  and  two  indicators 
(one  for  each  direction)  placed  at  each  switch. 

The  reason  for  not  leaving  a  double-end  siding  at  the 
west  end  is  that  such  a  move  could  not  be  protected  by  a 
switch  indicator  without  running  an  additional  wire, 
because  no  preliminary  protection  would  here  be  avail- 
able, as  at  the  east  end. 
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April  Floods  isa  Texas* 

BY  B.  BUNNEMEYEIvf 

The  floods  that  occurred  in  Texas  during  the  last  ten 
days  of  April,  1915,  and  the  greater  part  of  May,  while  far 
from  approaching  the  severity  of  the  record-breaking 
floods  of  December,  1913,  are  memorable  from  the  fact 
that  they  caused  a  loss  of  40  lives  and  an  indeterminable, 
but  immense,  damage  to  crops.  The  latter  had  to  be 
replanted  not  only  in  the  flooded  area  but  also  in  sec- 
tions where  the  soil  had  been  washed  by  heavy  rains. 
Incomplete  returns  give  an  estimated  damage  of  $2,354,- 
L25  (exclusive  of  losses  sustained  by  railroad,  telegraph 
and  telephone  companies),  classified  as  follows: 

,  Watersheds  , 

Colorado     Brazos     Trinity  Guadalupe  Total 
County  bridges, 

fn°!s1.S'etc.i!d".  $650,750      $159,900    $15,400  $500  $915,425 

Crops    5,250      1,324,00.)        6,000  b,500  1.341,750 

Live  stock   6S,82„  ..  68,825 

^Sess    °.f  .  .        102,500     10,000  4,500  117,000 

Total   .$656,000    $1,655,225    $31,400      $11,500  $2,423,000 

The  deaths  occurred  in  the  creeks,  which  were  rapidly 
converted  into  raging  torrents  by  the  heavy  rains  and 
caught  the  people  unawares.  Of  the  40  deaths,  perhaps 
8  could  have  been  prevented  by  the  exercise  of  a  little 
caution. 

Considerably  over  one-half  of  the  total  damage  reported 
was  due  to  los:;  of  crops  in  the  (ield ;  over  one-third  con- 
sisted of  damage  to  buildings,  bridges  and  roads,  mostly 
in  the  city  of  Austin;  and  the  remainder  (less  than  one- 
twelfth)  represents  losses  by  suspension  of  business  and 
drowning  of  live  stock.  Railroads  suffered  considerably 
from  washouts  and  interruption  of  traffic. 

From  Apr.  14  to  20,  1915,  a  series  of  local  showers  oc- 
curred over  the  Guadalupe,  Colorado,  Brazos  and  Trinity 
watersheds,  which  became  sufficiently  cumulative  to  jus- 
tify the  issuance  of  warnings  on  Apr.  20  for  the  Guada- 
lupe and  lower  Colorado.  Most  of  this  water  soaked  into 
the  ground  and  no  dangerous  rises  occurred.  On  Apr. 
21  the  precipitation  was  too  light  to  affect  the  streams, 
but  on  the  22nd  unusually  heavy  showers  set  in,  which 
were  reported  on  the  morning  of  Apr.  23  and  resulted 
in  an  immediate  issuance  of  flood  warnings  for  the  Guada- 
lupe, middle  and  lower  Colorado,  middle  and  lower  Brazos 
and  upper  Trinity. 

Colorado  River  Flood 

The  Colorado  River  began  to  assume  a  serious  stage 
all  along  its  course  during  the  night  of  Apr.  22  and 
23.  A  heavy  rain  set  in  at  Austin  about  7 :  45  p.m.,  and 
by  midnight  as  much  as  8  in.  of  water  had  fallen.  The 
rain  converted  Waller  and  Shoal  Creeks  into  raging  tor- 
rents, and  the  flood  damage  and  loss  of  life  at  Austin 
were  almost  entirely  due  to  the  overflows  of  these  creeks. 
Shoal  Creek  empties  into  the  Colorado  below  the  Austin 
Dam  and  about  one-half  mile  above  Congress  Ave.  wagon 
bridge,  on  which  the  river-gage  is  located.  Waller  Creek 
Hows  into  the  Colorado  at  a  point  about  one-half  mile  be- 
low that  bridge.    The  river  gage  therefore  showed  only 


*The  record-breaking  floods  in  Texas  in  December,  1913, 
which  caused  the  loss  of  177  lives  and  property  valued  at 
$8  000  000  were  described  in  detail  by  Mr.  Bunnemeyer  m 
"Engineering  News,"  May  21,  1914,  pp.  1116-1121. 

fSection  Director,  Weather  Bureau,  Houston,  Tex. 


the  flood  waters  coming  in  from  Shoal  Creek.  The  chan- 
nels of  these  creeks  are  naturally  narrow,  and  on  Waller 
Creek  houses  had  been  built  to  the  edge  of  the  banks. 
The  width  of  either  stream  at  the  time  of  the  crest  did  not 
exceed  Vi  mi.,  and  possibly  6  sq.mi.  of  territory  was  sub- 
merged. The  depth  of  the  water  in  the  middle  of  the 
channels  was  probably  as  much  as  30  or  40  ft. 

A  second  flood  occurred  at  Austin  on  the  afternoon  of 
Apr.  25,  with  gage  reading  17.5  ft.  at  3  p.m.  and  17.8  ft. 
at  7  a.m.  next  morning.  These  two  floods  had  a  fall  of  8 
ft.  between  their  crests  at  Lagrange;  but  at  Columbus 
the  fall  was  not  pronounced.  At  the  latter  station  the 
crest  passed  at  4  p.m.,  Apr.  28,  with  gage  reading  36.3  ft. 
This  is  7.8  ft.  lower  than  that  recorded  during  the  flood 
of  December,  1913.  The  width  of  the  Hooded  area  below 
Columbus  was  from  y2  to  2  mi. 

Brazos  River  Flood 

The  flood  in  the  valley  of  the  Brazos  River  was  much 
more  severe  than  that  of  the  Colorado,  so  far  as  property 
damage  is  concerned.  But  there  were  only  five  deaths  by 
drowning.  At  Valley  Junction,  however,  the  flood  was 
severe,  due  to  an  immense  volume  of  water  coming  in 
from  the  Little  River.  On  the  morning  of  Apr.  23  unusu- 
ally heavy  rains  were  reported  from  the  Little  River  water- 
shed, with  8.29  in.  at  Taylor  and  7.30  in.  at  Cameron. 
The  river  observer  at  Valley  Junction  reported  a  stage 
of  26  ft.  at  7  a.m.  on  Apr.  23,  and  on  the  following  morn- 
ing he  reported  the  gage  under  water  and  inaccessible. 
Later  he  found  that  the  height  of  the  water  on  Apr.  24 
corresponded  to  a  gage  reading  of  50  ft.  This  is  5  ft.  less 
than  the  crest  of  the  record  Hood  of  December,  1913.  The 
crest  of  the  flood  was  at  Washington  at  7  p.m.  Apr.  27, 
with  a  stage  of  52.9  ft.  The  stream  remained  stationary 
for  12  hr.  and  then  began  to  fall  slowly.  It  reached  Hemp- 
stead on  Apr.  29,  with  a  stage  of  46.5  ft. ;  and  Rosenberg 
at  11  p.m.  May  1,  with  a  stage  of  46.4  ft.  No  records 
were  obtained  from  either  Washington  or  Rosenberg  in 
December,  1913,  but  at  Hempstead  the  stream  was  6.3  ft, 
higher  in  December,  1913,  than  in  the  present  flood.  The 
width  of  the  stream  ranged  from  about  iy2  10  5  mi-  at  aim 
below  Valley  Junction,  and  a  few  of  the  smaller  towns 
were  partly  under  water.  Lowlands  were  deserted  before 
the  water  came  and  stock  and  property  moved  out  as  far 
as  possible. 

In  some  places  sandbanks  3  to  5  ft.  high  washed  up, 
and  in  other  places  big  holes  and  gullies  were  left.  The 
crest  of  the  flood  reached  the  Gulf  on  May  6. 

Trinity  River  Flood 

The  flood  in  the  valley  of  the  Trinity  River  was 
comparatively  mild,  and  the  resulting  losses  were 
small  when  compared  with  those  sustained  in  the  Brazos 
and  Colorado  overflows.  The  stream  was  strongly  fluctu- 
ating above  Dallas  from  Apr.  22  to  27;  but  at  Dallas 
there  was  a  continuous  rise  after  the  flood  stage  was 
reached  on  Apr.  23.  The  crest  occurred  at  7 :  30  p.m. 
Apr.  29  with  the  stage  at  36.7  ft. 

The  Guadalupe  flood  was  of  comparatively  short  dura- 
tion at  Gonzales.  On  Apr.  21  the  river  got  bankful  at 
that  place  and  then  fell  rapidly,  but  rose  again  on  Apr. 
24,  and  by  5 :  30  a.m.  Apr.  25  attained  a  stage  of  30  ft., 
which  was  the  highest  reported.  The  flood  had  subsided 
by  May  5. 
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The  Cincinnati  high-pressure  fire  service  is  being 
equipped  with  the  interesting  design  of  hydrant  shown 
in  the  accompanying  sketch,  as  made  by  the  Kennedy 
Valve  Manufacturing  Co.,  Elmira,  N.  Y.  The  hydrants 
are  designed  for  a  working  pressure  of  300  lb.  per  sq.in. 
and  are  tested  to  600  lb.  The  design  is  unusual  in  having 
the  top  slotted  to  take  a  head  on  which  are  the  hose  out- 
lets, this  feature  not  being  found  elsewhere  except  in  the 
Baltimore  high-pressure  hydrants.    These  heads  are  car- 
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ried  on  the  hose  wagons  and  engage  by  one-sixteenth  turn. 
The  hydrants  are  set  in  vaults,  their  tops  being  about 
4  in.  below  street  level.  Where  possible  they  are  located 
between  the  car  tracks,  for  accessibility  and  freedom  from 
snow. 

Hydrant  Design 

The  hydrant  consists  primarily  of  three  parts — the 
elbow  or  inlet  for  introducing  the  water,  the  gate  and  its 
operating  mechanism  for  controlling  the  flow  of  water, 
and  the  standpipe  or  outlet  for  delivering  the  water. 

The  elbow  is  a  flanged  female  part  made  of  "semi- 
steel."  Into  this  elbow  a  bronze  bushing  is  screwed  and 
pinned.  This  in  turn  receives  the  bronze  seat-ring,  which 
can  be  unscrewed  with  a  wrench  and  removed  through  the 
standpipe.  The  seat-ring  has  a  tapered  seat  for  the  valve 
leather  and  is  slotted  out  for  the  drip-plate;  it  is  also 
drilled  and  grooved  so  as  to  carry  away  the  waste  water. 

The  gate  is  made  up  of  the  main  valve,  which  is  of 
leather,  the  bronze  top  plate  and  the  cast-iron  bottom 
plate.  A  hole  through  the  center  of  the  top  plate  ter- 
minates at  its  lower  end  in  a  tapered  seat  for  the  auxiliary 
valve. 

The  standpipe  is  9  in.  inside  diameter,  has  a  %-in.  wall 
and  is  made  of  "semisteel."    Its  upper  end  terminates 


in  a  bronze  bushing  which  is  slotted  to  lake  the  hydrant- 
head  previously  mentioned. 

Operation  of  Hydrant 

When  the  hydrant,  is  to  be  used,  after  its  installation, 
the  street-cover  is  removed  from  over  the  vault  and  the 
hydrant-cover  lifted  off.  Then  the  hydrant-head  is 
slipped  into  the  bushing  and  turned  to  lock  it  in  place 
The  joint  is  sealed  by  a  rubber  gasket  which  fits  into  a 
groove  on  the  lower  end  of  the  head.  This  gaskei  being 
slightly  larger  in  diameter  than  the  bore  of  the  bushing 
is  thus  partly  compressed;  the  water  pressure  does  the 
rest. 

A  wrench  is  applied  to  the  square  head  on  the  top  of 
the  control-stem;  this  being  turned,  the  main  stem  is 
moved  through  the  threaded  nut,  the  crossbar  and  the 
pins.  The  main  stem  carries  with  it  the  drip  plate,  which 
is  faced  with  leather.  The  first  movement  of  the  stem 
carries  the  leathers  over  the  drip  holes  in  the  seat-ring 
and  prevents  the  waste  of  any  water  as  it  flows  through 
the  hydrant.  Movement  of  the  stem  is  continued  until 
the  end  of  the  stem  strikes  the  bottom  of  the  cap,  where- 
upon its  further  movement  opens  the  auxiliary  valve, 
allowing  water  to  enter  and  fill  the  hydrant  through  the 
bole  in  the  top  plate  until  the  hydrant  and  the  head  arc 
full  and  the  pressure  is  equalized.  Still  further  move- 
ment of  the  stem  opens  the  main  valve,  allowing  the  free 
passage  of  water.  The  hydrant-head  is  furnished  with  five 
independent  hose  valves  which  control  the  further  delivery 
of  water. 

Springs  are  necessary  to  keep  the  main  and  auxiliary 
valves  against  their  respective  seats  while  the  hydrant  is 
being  closed,  thus  preventing  "water-hammer."  These 
springs  also  serve  another  purpose  by  preventing  the  drip- 
plate  facings  from  uncovering  the  drip  holes  until  the 
valves  are  closed  and  pressure  shut  off  from  the  hydrant. 

All  hearing  or  wearing  surfaces  are  of  bronze  or  heavily 
bushed  with  bronze.  The  iron  surfaces  are  thickly  coated 
with  rust-resisting  paint.  The  specifications  required  the 
following  strengths  of  material  : 


Tensile 

Yield  I'.iint, 

Strength, 

Lb. 

I.b. 

"Spmisteel"  

30,000 

Manganese  bronze. . . 

70,000 

35,000 

Rronze.  

30,000 

Mild  steel  

60,000 

At  least  i  of 

to 

tensile- 

68,000 

strength 

Elongation 
in  2  In.,  % 


20 


Dpflert  inn 
2xlx2t-In. 
Bar,  in. 

0.40 


25 


High-Pressure  System 

The  Cincinnati  high-pressure  tire  system  was  designed 
and  is  being  constructed  by  J.  A.  Hiller,  general  superin- 
tendent of  the  Cincinnati  Water-Works. 

The  congested-area  district  to  be  protected  is  sur- 
rounded by  a  20-in.  ring  main  with  two  16-in.  cross 
mains.  From  these,  12-in.  lines  run  across  the  district. 
There  are  four  valves  at  each  cross  and  three  at  each  T, 
so  that  any  block  or  blocks  can  be  cut  off  without  interfer- 
ing with  any  of  the  others.  These  valves  are  in  vaults 
with  manhole  covers  marked  to  distinguish  them  from 
hydrant-vault  covers.  The  pipes  are  of  double-grooved 
hub-and-spigot  cast-iron  pipe,  tested  to  600  lb.  Special 
parts  are  of  "semisteel."  Completed  mains  are  tested  to 
400  lb.  before  covering. 

The  high-pressure  pumping  station,  at  Eighth  St.  and 
Eggleston  Ave.,  takes  filtered  water  at  55  lb.  pressure 
from  three  city  mains,  a  36-in.,  a  40-in.  and  a  48-in.  The 
station  has  a  capacity  of  75  million  gallons  per  day. 
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IR.einforcedUCoiacE'et®  Cap  ©f 

By  Howard  C.  Baird* 

The  principal  feature  of  the  Perry  Memorial f  at  Put- 
in-Bay, Ohio,  is  a  hollow  shaft  300  ft.  high,  in  the  form 
of  a  Doric  column,  built  of  granite  backed  with  concrete. 
It  is  45  ft.  in  diameter  at  the  base,  35  ft.  6  in.  diameter  at 
the  echinus,  and  has  a  uniform  inside  diameter  of  27  ft. 

6  in.   The  abacus,  or  cap,  which  is  47  ft.  6  in.  square  and 

7  ft.  6  in.  deep,  surmounts  the  shaft.    On  this  cap  is  an 


FIG.   1.    REINFORCEMENT   OF   COLUMN  CAP,  PERRY 
MEMORIAL  COLUMN,  PUT-IN-BAY,  OHIO 


attic  17  ft.  high,  with  a  domed  roof,  which  carries  a  bronze 
lantern  18  ft.  high  and  weighing  11  tons. 

The  well,  27  ft.  6  in.  in  diameter,  contains  a  reinforced- 
concrete  frame  carrying  the  elevator  and  a  staircase  of 
reinforced  concrete.  This  construction  is  supported  by  a 
double  set  of  reinforced-concrete  girders  23  ft.  above  the 
base,  the  lower  surfaces  so  shaped  as  to  fit  into  the  con- 
crete and  limestone  dome  over  the  crypt. 

The  structural  design  of  the  abacus,  or  cap,  owing  to 
architectural  requirements,  is  somewhat  unusual,  and  its 
erection  was  necessarily  difficult,  calling  for  a  carefully 
devised  erection  outfit  and  very  accurate  placing  of  mate- 
rial under  extremely  disadvantageous  conditions. 

It  was  required  by  the  architects  that  the  granite  facing 
forming  the  ceiling  and  sides  of  the  cap  be  so  secured 
to  the  construction  that  there  would  be  no  chance  of 
discoloration  from  metal  fastenings;  and  it  was  further 
required  that  the  cap  be  adapted  for  use  as  a  lookout,  the 
floor  being  made  of  such  depth  as  would  allow  the  sides 
to  form  a  parapet  high  enough  to  provide  for  the  security 
of  observers. 

The  method  of  attaching  the  12-in.  thick  granite  facing 
to  the  concrete  of  the  soffit  and  the  sides  of  the  cap,  as 
adopted,  consisted  in  cutting  the  stones  to  6  in.  thick  at 
the  joints,  so  that  the  middle  portions  formed  dovetail 
projections,  the  spaces  between  them  having  a  similar 
shape  to  receive  the  concrete.  The  facing,  when  carefully 
placed  in  position  on  the  falsework,  made  the  forms  for 
the  concrete  floor  and  parapet  walls,  and  the  concrete  when 
placed  filled  up  the  recesses,  thus  firmly  locking  the  gran- 
ite slabs  and  the  concrete  together.   Although  the  tension 

*Boller,  Hodge  &  Baird,  Consulting  Engineers,  149  Broad- 
way, New  York  City. 

tDescribed  in  "Engineering  News,"  July  23,  1914,  p.  172. 


value  of  the  dovetail  sections  of  concrete  is  ample  to  sup- 
port the  granite,  light  steel  reinforcement  bent  to  shape 
was  placed  vertically  in  the  recesses  to  provide  security 
against  any  possible  cracking. 

The  design  of  the  carrying  construction  of  this  cap  calls 
for  a  floor  3  ft.  6  in.  thick,  which,  in  addition  to  carrying 
its  own  weight  and  a  live-load  of  100  lb.  per  sq.ft.,  carries 
the  parapet  girders  forming  the  side  of  the  cap.  The 
method  of  computing  the  stresses  was  as  follows : 

The  floor  of  the  cap  was  divided  into  52  radial  sections 
of  constant  depth  and  variable  breadth,  and  each  of  these 
.sections  was  considered  as  a  cantilever  supported  at  a 
point  on  a  circle  41  ft.  in  diameter.  The  relative  deflec- 
tions for  a  load  of  unity  at  the  extreme  end  of  each  of 
these  cantilevers,  varying  in  length  from  3  to  12  ft.,  was 
then  found,  and  the  weight  of  the  7-ft.  6-in.  parapet  girder 
was  so  apportioned  as  to  cause  an  equal  deflection  at  the 
ends  of  all  cantilevers,  the  girders  being  regarded  as  rigid 
owing  to  their  comparatively  great  depth. 

The  bending  moments  and  shears  were  then  found  in 
all  these  members,  based  on  the  above-cited  distribution  of 
load,  and  the  reinforcement  was  computed  accordingly. 
The  horizontal  forces  from  the  maximum  bending  mo- 
ments of  the  cantilevers  were  assumed  to  be  taken  up  at 
the  shaft  by  two  rings — -a  tension  ring  31  ft.  in  diameter, 
consisting  of  four  lVg-in.  rods,  marked  K  in  Fig.  1,  and  a 
compression  ring  formed  of  the  concrete  in  the  shaft. 
These  rings,  to  be  in  direct  tension  or  compression,  would 
not  be  circular,  owing  to  the  variation  of  the  horizontal 
forces ;  but  the  great  excess  of  concrete  provides  for  the 
flexural  stresses  in  circular  rings,  the  stresses  in  both  the 
steel  and  concrete  being  kept  within  prescribed  limits. 

The  load  of  the  cap  carried  by  the  cantilever  floor  sec- 
tions to  the  shaft  causes  a  cantilever  action  on  the  two 


FIG.  2.   DETAILS  OF  ROOF  OF  COLUMN  LOOKOUT 


courses  of  the  echinus,  the  tension  stresses  being  resisted 
in  each  case  by  3xy2-m.  cramps  carried  back  into  the  con- 
crete and  embracing  a  .  tension  ring  consisting  of  four 
%-in.  rods,  the  concrete  of  the  shaft  forming  the  neces- 
sary compression  ring  as  above. 

In  addition  to  the  dead-loads,  a  live-load  of  100  lb.  per 
sq.ft.  was  assumed  on  the  floor  of  the  cap  and  60  lb.  per 
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sq,ft.  on  the  entire  stairway  for  designing  the  columns  and 
lower  girders,  in  addition  to  the  elevator  loads. 

During  erection  the  cap  was  carried  on  temporary  tim- 
ber supports  suspended  from  timber  frames  erected  on 
the  top  of  the  shaft,  and  so  arranged  that  no  rods  or  other 
temporary  members  penetrated  the  concrete  and  granite 
construction,  thus  obviating  any  patching  or  filling  up  of 
holes  in  the  facing  of  the  finished  column. 

The  architects  for  the  Perry  Memorial  are  Freedlander 
&  Sevmour;  the  consulting  engineers,  Roller,  Hodge  & 
Raird:  The  contractors  for  the  column  were  J.  C.  Robin- 
son &  Son,  who  devised  the  erection  outfit. 

Cl@Siiafiin\g|  a  Waites^S^pply  MmaEa 

The  successful  cleaning  of  a  long  water  main  of  mod- 
erately large  diameter,  without  serious  interruption  to  the 
service,  was  recently  completed  in  Merced,  Calif. 

In  1888  the  Yosemite  Lake  Reservoir  was  finished  and 
the  distributing  pipe  installed  from  the  reservoir  to  a 
pump  house  at  the  easterly  side  of  the  city  of  Merced, 
a  distance  of  21,570  ft.  From  the  pump  house  the  line 
was  extended  across  the  city,  a  distance  of  7080  ft.,  mak- 
ing a  total  length  of  6  mi.  of  cast-iron  bell-and-spigot 
pipe,  all  16  in.  in  diameter,  laid  in  almost  a  straight 
line  for  its  entire  length.  The  pipe  line  has  numerous 
outlets  from  which  water  can  be  drawn  for  irrigation  pur- 
poses, and  in  the  extension  across  town  there  are  the  usual 
number  of  laterals  required  for  domestic  water  distribu- 
tion. 

During  the  27  years  the  line  has  been  in  continuous 
operation  it  has  become  very  much  incrusted,  and  conse- 
quently its  capacity  has  been  materially  reduced.  Due 
to  this  incrustation,  in  order  to  maintain  an  adequate 
supply  and  pressures  at  times  of  peak  consumption  and 
fires,  it  has  been  necessary  for  some  time  past  to  augment 
the  supply  by  pumping  from  deep  wells  at  the  pumping 
station  mentioned.  This  station  is  equipped  with  three 
centrifugal  pumps,  each  with  its  independent  drive,  and 
each  pump  can  draw  water  from  either  of  two  deep  wells 
at  the  station,  or  from  the  main  from  the  reservoir,  or 
from  both  wells  and  main,  and  deliver  it  to  the  city 
system. 

An  arrangement  of  connections,  valves  and  weir-box 
permits  measurement  of  the  water  from  the  reservoir  to 
the  pump  station,  or  the  amount  being  drawn  from  the 
wells.  At  the  time  of  the  last  investigation  before  the 
pipe  was  cleaned  the  discharge  from  the  reservoir  to  the 
weir  at  the  pumping  station  was  1220  gal.  per  min.  under 
a  static  head  of  76  ft.  This  is  less  than  60  per  cent,  of 
the  discharge  given  in  the  Weston  tables  for  flow  under 
the  given  head  through  the  same  length  of  clean  cast-iron 
pipe. 

A  contract  was  entered  into  between  the  owners  of  the 
water-supply  and  the  National  Water  Main  Cleaning  Co., 
whereby  the  latter  guaranteed  to  increase  the  capacity  to 
95  per  cent,  of  the  standard  tabulated  in  the  Weston 
tables  for  clean  pipe  of  the  same  length  and  dimensions. 
A  static  head  of  81  ft.  was  selected  as  being  a  fair  mean 
of  the  high  and  low  water  in  the  reservoir.  For  this 
head  and  a  length  of  24,500  ft.  of  16-in.  mam  the  dis- 
charge tabulated  for  clean  pipe  is  2285  gal.  per  min. 
Ninety-five  per  cent,  of  this  would  be  2170  gal.  per  min. 


The  contract  provided  for  a  penalty  in  case  the  quantity 
delivered  after  the  pipes  were  cleaned  fell  short  of  2170 
gal.  per  min.  and  a  corresponding  bonus  if  this  amount 
were  exceeded.  As  the  discharge  through  the  incrusted 
pipe  was  only  1220  gal.  per  min.,  an  increased  capacity  of 
almost  80  per  cent,  was  thereby  guaranteed. 

The  device  used  for  cleaning  the  pipe  is  shown  in  the 
accompanying  photograph.  In  its  operation  and  propul- 
sion the  turbine  motor  principle  is  applied,  the  water  pres- 
sure behind  the  machine  forcing  it  forward  through  the 
pipe  and  at  the  same  time  rotating  the  vanes  and  scrap- 
ers that  remove  the  incrustation.  For  pipe  10  in.  or  more 
in  diameter  the  machines  are  all  self-propelling.  Through 


PIPE  CLEANER  AND  DEPOSIT  REMOVED 


pipe  of  smaller  diameter  they  must  be  pulled  with  wire 
cables. 

As  noted  in  the  foregoing,  the  pipe  line  at  Merced 
was  practically  straight,  having  in  its  entire  length  no 
sharp  bends  or  elbows.  This  condition  is  favorable  for  the 
use  of  the  method  described,  since  it  diminishes  the  num- 
ber of  cuts  that  must  be  made  in  the  pipe.  In  a  straight 
pipe  this  number  will  be  determined  by  the  amount"  of 
incrustation  in  the  pipe.  The  photograph  shows  the 
amount  of  deposit  removed  from  the  7080  ft.  of  16-in.  pipe 
between  the  pump  station  and  the  end  of  the  town  mam. 
This  distance  was  traversed  without  removing  the  machine 
from  the  pipe  line.  The  material  removed  from  the  pipe 
in  this  distance  made  a  pile  10  ft.  in  diameter  and  4Vo 
ft.  high. 

Roth  before  and  after  the  pipe  was  cleaned  the  dis- 
charge was  measured  by  directing  the  flow  through  a 
well-constructed  concrete  weir-box,  provided  with  a  thin 
steel  plate  crest  36  in.  long.  After  cleaning  the  pipe, 
the  depth  of  water  over  the  weir  was  7.75  in.  By  Smith's 
modification  of  Francis'  formula,  the  quantity  then  flow  - 
ing was  3.29  (^  -jfij    H\  or  2219  gal.  per  min.  By 

the  same  method  the  flow  before  cleaning  the  pipe  was 
1220  gal.  per  min.  The  amount  guaranteed  was  2170  gal. 
per  min. ;  so  a  bonus  was  earned  by  the  contractors.  The 
total  cost  for  cleaning  the  pipe  amounted  to  15c.  per  lin.ft. 

Orla  Casad  is  superintendent  of  the  water  service  for  the 
town  of  Merced.  B.  B.  Hodgmann,  Chief  Engineer  of  the 
National  Water  Main  Cleaning  Co.,  performed  the  con- 
tract and  E.  P.  Jones  was  the  consulting  hydraulic  and 
mechanical  engineer. 
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SYNOPSIS — A  determination  of  the  value  of 
coefficient  of  frictional  resistance  to  sliding  of 
concrete  blocks  on  shale,  shale  on  shale  and  con- 
crete cast  on  shale.  Made  on  shale  foundation 
of  dam  under  construction. 

Two  years  ago,  during  the  early  stage  of  construction 
of  the  so-called  State  Line  Dam  of  the  Hydro-Electric 
Co.  of  West  Virginia,  a  series  of  experiments  was  con- 
ducted to  determine  the  coefficient  of  frictional  resistance 
against  sliding.  The  dam  is  being  constructed  on  Cheat 
River  in  West  Virginia  near  Cheat  Haven,  Penn.  It  is 
of  mass  concrete.  The  foundation  is  a  hard,  dark  bluish 
shale  without  pronounced  laminations.  In  the  belief  that 
a  report  on  the  tests  conducted  will  be  of  value  to  engi- 
neers, and  with  the  approval  of  F.  W.  Scheidenhelm,  Con- 
sulting Engineer  and  Chief  Engineer  of  the  Hydro-Elec- 
tric Co.  of  West  Virginia,  the  writer  presents  herewith 
the  results  of  the  experimental  study. 

It  was  desired  to  determine  the  value,  of  the  coefficient 
of  frictional  resistance  to  sliding  offered  by  concrete  upon 
shale  and  shale  upon  shale  without  bond  resistance ;  also 
by  concrete  upon  shale  with  bonding  resistance  included. 
Further,  it  was  sought  to  ascertain  the  comparative  value 
of  the  coefficient  (more  commonly  known  as  the  "coeffi- 
cient of  friction")  when  the  surfaces  of  contact  are  dry 
and  when  they  are  thoroughly  wet. 

In  the  determination  of  the  coefficients  of  friction  with- 
out any  bonding  resistance,  for  both  concrete  on  shale 
and  shale  on  shale,  and  with  the  surfaces  of  contact  both 


FIG.  1.   TWO  LARGE  BLOCKS  OF  SHALE  ON  WHICH 
SPECIMENS  WERE  PLACED 

dry  and  wet,  the  materials  shown  in  the  photographs 
(Figs.  1  and  2)  and  the  device  shown  in  Fig.  2  were  used. 

Two  large  blocks  of  shale  (Fig.  1),  each  having  a  face 
approximately  3x4  ft.,  were  selected.  One  of  these  blocks 
had  a  rough  face ;  the  other  a  smooth  one,  although  the 
photograph  gives  the  exaggerated  impression  that  the 


latter  is  smooth  to  the  extent  of  being  polished.  Upon  the 
face  of  the  rough  block  three  reference  localities  were 
selected,  numbered  1,  2  and  3,  of  varying  degrees  of 
roughness ;  upon  the  smooth  block  four  reference  localities 
were  selected,  numbered  1,  2,  3  and  4,  of  varying  degrees 
of  smoothness.  Upon  these  relatively  large  surfaces  of 
shale,  concrete  and  shale  specimens  were  successively 
placed  and  the  large  shale  blocks  jacked  up  until  the  speci- 
mens placed  upon  them  commenced  to  slide. 

The  concrete  and  shale  specimens  used,  together  with 
the  condition  of  the  faces  used  in  contact,  are  shown  in 


FIG.    2.    SHALE   AND    CONCRETE    SPECIMENS  AND 
SLOPE  MEASURE 

the  photograph  (Fig.  2).  The  concrete  specimen  was  a 
6-in.  cube,  five  months  old,  made  of  Cheat  Eiver  crushed 
gravel  and  sand.  The  shale  specimen  had  an  area  of  con- 
tact of  approximately  8x8  in.  and  was  4  in.  thick. 

The  device  used  for  measuring  the  slope  of  the  face  of 
the  stationary  shale  block  at  the  instant  sliding  com- 
menced is  likewise  shown  in  Fig.  2.  It  consisted  of  two 
wooden  pieces  at  right  angles  to  each  other.  The  piece 
with  the  level  on  it  was  used  as  the  horizontal  leg,  free 
to  move  up  and  down  in  the  same  vertical  plane.  The 
vertical  leg  was  graduated  in  inches.  The  effective  length 
of  the  horizontal  leg  was  exactly  10  in.  Thus  the  com- 
ponents of  the  tangent  of  the  angle  formed  with  the  hori- 
zontal by  the  face  of  the  stationary  block  at  the  time  the 

TABLE  1.  COEFFICIENTS  OF  FRICTION 
Concrete  Specimen  on  Stationary  Shale  Blocks 


Smooth  Stationary  Block  of  Shale 
Reference  Location 


Rough  Stationary  Block  of  Shale 


Dry 

Wet 

Reference  Location 

Dry 

Wet 

0.61 

0.63 

1  fairly  rough  

0.75 

0.73 

0.65 

0.62 

1  fairly  rough  

0.79 

0.68 

0.73 

0.69 

2  lough  

0.78 

0.73 

0.72 

0.69 

2  lough  

0.*8 

0.75 

0.72 

0.67 

3  very  rough  

0.88 

0.81 

0.74 

0.60 

3  very  rough  

0.94 

0.78 

0.73 

0.70 

0.73 

0.69 

Average   0.704  0.669 

Shale  Specimen  on  Stationary  Shale  Blocks 


0.837  0.747 


•Formerly  engineer  In  charge  of  tests,  Hydro-Electric  Co. 
of  West  Virginia;  present  address,  Engineering  Department, 
Bureau  of  Standards,  Washington,  D.  C. 


1  very  smooth   0 . 57  0 . 55 

1  very  smooth   0 . 54  0 . 54 

2  smooth   0.58  0.53 

2  smooth   0.61  0.54 

3  fairly  smooth   0.61  0.54 

3  fairly  smooth   0.62  0.54 

4  slightly  rough   0.64  0.58 

4  slightly  rough   0.69  0.59 

Average   0.608  0.551 


1  fairly  rough   0.70  0.68 

1  fairlv  rough   0.76  0.71 

2  rough   0  .77  0  73 

2  rough   0  .84  0  .75 

3  very  rough   0  85  0 . 78 

3  very  rough   6.90  0.83 


0.803  0.747 
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Shale  Wet 


FIG.    3.    CONCRETE   SPECIMENS   POURED   ON   EXPOSED  RED  SHALE 
Only  those  numbered  in  view  were  tested 


specimen  commenced  to  slide  were  quickly  read.  Con- 
sequently the  corresponding  coefficient  of  friction— the 
tangent  of  the  angle  in  question— -was  easily  determined. 

Table  1  shows  the  values  found  for  the  coefficient  of 
friction  for  concrete  on  shale  and  shale  on  shale,  with  the 
surfaces  of  contact  dry  and  also  with  them  thoroughly 
wet.  Two  values  were  obtained,  and  are  stated  for  each 
reference  location,  under  each  condition,  showing  the 
variation  in  the  values  of  the  coefficients  found. 

In  the  determination  of  the  resistance  to  sliding  of  con- 
crete on  shale,  including  the  bonding  resistance  of  the 
concrete  on  the  shale,  the  test  specimens  shown  in  the 
photographs  (Figs.  3  and  4)  were  used. 

An  area  of  about  9x12  ft.  of  exposed  bed  shale  rock 
within  a  coffer-dam  was  selected.  By  means  of  pick  and 
shovel  the  loose  shale  was  removed  until  a  solid  shale  sur- 
face was  presented.  This  surface  was  made  approximately 
as  rough  as  that  used  as  the  foundation  of  the  dam.  Upon 
this  prepared  section  eight  concrete  specimens  (numbered 
1  to  8  in  Fig.  3)  were  poured.  Specimens  Nos.  1  to  6 
were  rectangular  prisms,  1x1x2  ft. ;  specimens  Nos.  7  and 
8  were  1-ft.  cubes.  The  concrete  used  for  making  the 
specimens  was  taken  from  that  being  poured  at  that  time 
into  a  portion  of  the  dam.    Tt  was  composed  of  Alpha 


Specimen 
Number 
and 
Shape 


TABLE  2.    RESISTANCE  TO  SLIDING 

Fric.       Ratio  or 
and'       Coefi.  of 
Lever-  Bond, 
age  Resist . 

Ratio       (R)  Lb 
1G5  9:1  1485 


Dynamom 
eter 

Weight  Reading, 
(W)  Lb.       Lb.  ' 
301.7 


4.93 


307.25 


292.50 


291.75 


300. 
(assumed) 


300. 
(assumed) 
153.00 

155.25 


155 


115 


175 


100 


50 


135 


100 


18:1 


6:1 


16:1 


18:1 


2790 
920 
1050 
1600 

900 
1080 

800 


9.09 


3.61 
5.33 

3.00 
7.06 

5.15 


Average  •   5.163 


Remarks 

75  per  cent, 
shale  fail- 
ed (a) 

20  per  cent, 
shale  fail- 
ed (a) 

40  per  cent, 
shale  fail- 
ed (a) 

SO  per  cent, 
shale  fail- 
ed (a) 

See  note 
(b) 


See  note 
(c) 

5  per  cent, 
shale  fail- 
ed (a) 

10  per  cent  , 
shale  fail- 
ed (a) 


Portland  cement,  Cheat  River  gravel  and  a  mixture  of 
Cheat  River  crushed  sand  and  Monongahela  River  sand, 
in  1:3:6  proportions. 

Water  was  permitted  to'  stand  upon  the  shale  surface 
so  as  to  keep  it  thoroughly  wet  (see  Fig.  3).  The  con- 
crete specimens  were  allowed  to  age  8  days.  Then  the 
water  upon  the  shale  surface  was  drained  off  preparatory 
to  making  the  tests.  In  Fig.  3  other  concrete  specimens 
than  those  marked  1  to  8  are  to  be  observed.  These  addi- 
tional unmarked  blocks  were  prepared  for  the  tests,  but 
were  damaged  by  water  completely  covering  them  before 
the  concrete  bad  set  sufficiently,  rendering  them  unfit  for 
testing. 

The  device  used  in  order  to  cause  the  specimens  to  slide 
on  the  shale  bed  is  shown  in  Fig.  4.   The  method  employed 


PIG.   4.    CONDITION  AFTER   FAILURE  OF  SURFACES 
OF  CONTACT 

in  using  this  device  is  indicated  in  the  sketch  shown  in 
Fig.  5.  The  plate  A  was  brought  to  bear  against  the 
proper  face  of  the  specimen  below  the  center  of  gravity 
of  the  latter  so  as  to  cause  the  resultant  of  the  force  ex- 
erted and  of  the  weight  of  the  specimen  to  fall  well  within 
the  base  of  the  specimen,  thus  tending  to  eliminate  lifting 
or  overturning  of  the  specimen.  The  force  was  exerted  at 
a  measurable  length  along  the  arm  C  from  the  fulcrum  B, 
and  read  by  means  of  a  spring  balance  with  a  capacity  of 
200  lb.  The  legs  D  were  used  as  braces.  The  force  being 
then  gradually  increased,  that  pressure  against  the  side 
of  the  specimen  which  just  caused  sliding  was  then  deter- 
mined from  the  reading  of  the  spring  dynamometer  and 
the  leverage  ratio. 
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The  condition  after  failure  of  the  surfaces  of  contact 
of  the  concrete  specimens,  excepting  Nos.  5  and  6,  is  seen 
in  Fig.  4.  This  shows  how  in  every  case  some  of  the 
bedrock  shale  adhered  to  the  concrete  specimen. 

The  values  found  for  the  resistance  to  sliding,  including 
both  frictional  and  bond  resistance,  of  concrete  on  shale 
are  shown  in  Table  2.  The  several  values  of  the  resistance 
are  expressed  also  as  "coefficients" — ratios  of  the  resist- 
ances to  the  weights  of  the  corresponding  concrete  blocks. 

Evidently  the  frictional  and  bonding  resistance  of  one 
shale  layer  on  another  was  less  in  certain  areas  than  was 
the  resistance  of  the  concrete  on  the  shale  in  the  overlying 
area.  Attention  is  called  to  the  large  variation  of  the 
coefficient  for  specimens  Nos.  1  and  2.  There  was,  how- 
ever, 55  per  cent,  more  of  the  total  area  of  the  face  of 
contact  covered  with  shale  in  the  case  of  No.  1  than  in  the 
case  of  No.  2. 

Regarding  the  tests  on  specimens  Nos.  5  and  6,  the 
query  naturally  suggests  itself :  Would  the  concrete  have 
sheared  in  the  manner  reported  in  the  notes  under  Table  2 
if  it  had  been,  say,  28  days  instead  of  8  days  old  ?  Fur- 
thermore, there  is  the  possibility,  in  spite  of  the  care  ex- 
ercised, that  the  arm  c  (see  Fig.  5)  of  the  lever  was  not 
vertical  when  the  force  was  exerted  to  make  the  specimen 
lide.    A  very  slight 
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FIG.  5.    DEVICE  USED  TO  APPLY 
PRESSURE  ON  BLOCKS 


inclination  of  the 
arm  c  with  a  verti- 
cal line  through  the 
fulcrum  1)  would,  it 
is  readily  seen  from 
Fig.  5,  cause  the  di- 
rection of  the  force 
exerted  upon  the 
specimen  at  the  plate 
a  to  be  other  than 
horizontal.  If  this 
inclination  of  c  be 
toward  the  right 
(looking  at  the  fig- 
ure) of  the  vertical 
through  h,  the  line 
of  action  of  the  force 
at  a  upon  the  specimen  would  be  slightly  up,  instead  of 
horizontal.  Hence  a  lifting  as  well  as  a  sliding  force 
might  have  been  exerted  upon  specimens  Nos.  5  and  (i. 
Conclusions 

1.  The  resistance  to  sliding  of  shale  on  shale  is  less 
than  that  of  concrete  on  shale. 

2.  The  resistance  offered  when  surfaces  of  concrete  and 
shale  are  in  contact  is  approximately  10  per  cent,  greater 
than  when  both  surfaces  are  of  shale. 

3.  With  wet  surfaces  of  contact  the  frictional  resistance 
is  materially  less  than  that  offered  by  dry  surfaces  of 
contact. 

4.  The  resistance  when  the  surfaces  in  contact  (both 
concrete  on  shale  and  also  shale  on  shale)  are  wet  is  re- 
duced to  from  89  to  95  per  cent,  of  the  resistance  when  the 
corresponding  surfaces  are  dry. 

5.  Findings  as  regards  frictional  resistance  to  sliding 
in  the  case  of  the  shale  rock  investigated  may  be  sum- 
marized as  follows : 


 Surfaces  Dry  ■ 

Coef.  of  Friction  Aver. 
Concrete  on  smooth  shale.  0.61  to  0.74  0.704 
Concrete  on  rough  shale .  .  0  75  to  0 . 94  0 . 837 
Shale  on  smooth  shale...  .  0.54to0.69  0  60S 
Shale  on  rough  shale   0.70  to  0.90  0.S03 


.  Surfaces  Wet  ■ — 

Coef.  of  Friction  Aver. 
0.62  to  0.70  0.669 
0.6Sto0.81  0.747 
0  53  U)0.59  0.551 
0.08  to  0.83  0.747 


6.  Frictional  and  bond  resistance  to  sliding  of  con- 
crete on  the  shale  in  question  has  a  "coefficient"  (or  ratio 
of  the  horizontal  force  to  weight)  varying  from  3  to  9.09. 
This  variation  is  relatively  so  great  that  the  limiting 
values,  as  determined  experimentally,  should  be  consid- 
ered rather  than  the  average  value  of  5.163. 

m 

F©^siadsita@Ea  Pales  <Cmt  ©iff 
Alb©^©  Wmttes3  ILaim© 

The  buildings  on  the  new  municipal  pier  at  Chicago 
have  concrete  column  footings  on  pile  clusters.  These 
piles  are  cut  off  at  heights  of  from  1  ft.  9  in.  to  5  ft.  3  in. 
above  the  water  line,  as  provided,  in  the  plans  of  the  Har- 
bor and  Subway  Commission,  of  which  E.  C.  Shankland 
is  chairman  and  chief  engineer. 

This  construction  was  objected  to  by  the  building  com- 
missioner, Mr.  Ericsson,  who  pointed  out  that  the  build- 
ing ordinance  requires  all  piles  in  foundations  to  be  cut 
off  1  ft.  below  datum  (water  level).  The  present  commis- 
sioner of  public  works,  Mr.  Moorhouse,  appointed  three 
engineers  to  investigate  the  matter — Col.  W.  V.  Judson, 
TJ.  S.  A. ;  R.  W.  Patterson,  and  C.  W.  Cartlidge,  Bridge 
Engineer  of  the  C,  B.  &  Q.  R.R.  The  main  part  of  their 
report  is  given  below. 

When  it  is  considered  that  this  ordinance  for  pile  cutoff 
must  provide  for  safe  construction  of  buildings  all  over  the 
city  and  subject  to  widely  varying  soil  conditions  the  wis- 
dom of  this  provision  is  evident.  But  it  is  not  clear  that 
it  is  necessary,  from  an  engineering  standpoint,  to  conform 
to  this  provision  if  conditions  of  soil,  exposure,  etc.,  in  a 
specific  case  are  such  that  piles  cut  off  above  the  prescribed 
plane  will  not  be  subject  to  decay.  Of  course  it  is  the 
general  rule  in  such  cases  that  timber  will  decay  unless 
always  dry  or  always  wet,  although  protection  (or  lack 
of  protection)  from  air  currents  is  an  important  factor. 

The  plans  for  the  municipal  pier  provide  that  the  piles 
be  cut  off  at  heights  varying  from  9  in.  below  datum  under 
the  headhouse  to  from  1  ft.  9  in.  to  5  ft.  3  in.  above  datum 
under  the  sheds  proper,  the  bottom  of  the  concrete  foot- 
ings being  in  all  cases  9  in.  below  the  cutoff.  In  all 
probability  the  piles  will  be  continually  moist  and  sur- 
rounded by  moist  clay  or  sand,  and  will  be  protected  from 
circulation  of  air  by  the  inclosing  dock  walls  and  the  re- 
in forced-concrete  floor.  The  nearness  of  the  water,  the 
permeability  of  the  walls  retaining  the  pier,  the  sealing  of 
the  earth  fill  by  a  concrete  floor,  and  the  circumstance 
that  the  fill  is  largely  hydraulic,  and  thus  may  not  be  ex- 
pected to  settle  away  from  the  pile  tops,  are  conditions 
favorable  to  their  life. 

It  is  true  that  conformance  with  the  building  ordinance 
would  have  provided  insurance  against  the  remote  prob- 
ability of  the  decay  of  the  tops  of  these  piles ;  but  on  the 
other  hand  the  cost  would  have  been  materially  increased, 
and  the  increase  would  have  been  excessive  as  insurance. 
In  the  committee's  opinion,  while  some  decay  of  the  tops 
of  these  piles  is  possible,  it  is  a  remote  contingency.  If 
it  should  occur,  the  damage  would  be  slight  and  not  such 
as  to  endanger  either  the  structure  or  the  lives  of  its  occu- 
pants, and  it  would  be  easily  and  cheaply  repaired. 

The  committee  further  states  that  the  harbor  commis- 
sioners have  abundant  precedent  for  their  adoption  of  this 
feature,  and  have  been  more  conservative  in  this  respect 
than  the  designers  of  the  piers  at  Portland,  Ore.,  and  Bos- 
ton, where  the  piles  were  cut  off  19ft.  and  9ft.  respectively. 
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A  series  of  papers  and  discussions  at  the  recent  conven- 
tion of  the  American  Institute  of  Electrical  Engineers 
brought  to  light  the  practice  of  several  power  companies 
in  providing  adequate  supports  for  transmission-line  steel 
towers  and  in  erecting  these  structures.  The  leading  points 
are  summarized  below. 


Peiaimssdl^mE&IsN,  Wastes3 


J.  A.  Walls,  Chief  Engineer  of  the  Pennsylvania  Water 
&  Power  Co.,  reported  that,  on  the  line  from  Holtwood  (or 
McCall  Ferry)  to  Lancaster,  bell-bottomed  concrete  foun- 
dations had  been  used,  and  also  on  the  anchor  towers 
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of  the  Holtwood-Baltimore  line.  Buried  steel  tripod  stubs 
were  used  for  the  intermediate  towers  of  the  latter  line. 
Lifting  tests  were  made  on  steel  single-leg  and  tripod 
stubs  (the  former  with  top  and  bottom  fins)  and  the  bell- 
bottomed  concrete  supports.  The  single-leg  stub  pulled 
out  at  about  23,000  lb.,  the  tripod  type  at  32,000  lb.  and 
the  concrete  was  untouched  at  70,000  lb.,  the  capacity  of 
the  testing  outfit.    These  supports  are  shown  in  Pig.  1. 

Concrete  Footings 

For  the  second  Holtwood-Baltimore  line  (a  short  and 
important  trunk  of  very  heavy  construction)  it  was  de- 
cided to  use  concrete  stubs,  and  four  types  were  investi- 
gated—(1)  bell-bottomed  without  forms,  (2)  bell-bot- 
tomed with  steel  forms,  (3)  bell-bottomed  with  wood 
forms,  and  (I)  truncated  pyramids  with  wood  forms.  They 
were  more  or  less  satisfactory,  in  the  order  named,  and 
the  first  type  (Fig.  2)  was  selected. 

Post  holes  3  to  4  ft.  deep  and  16  in.  in  diameter  were 
dug  and  the  bell  scooped  out  with  a  spoon.  If  the  soil 
for  any  hole  was  too  hard  for  this,  a  half-stick  of  40% 
dynamite  was  first  shot  in  a  small  hole  punched  down 
about  2  ft.  In  rock  two  or  three  shots  generally  opened 
an  entire  hole.  Ordinarily,  one  man  dug  two  or  three 
holes  per  day.  One  man  was  put  on  each  hole  and 
a  foreman  had  charge  of  three  or  four  gangs.  Holes 
were  laid  out  by  rods  and  cord  from  reference  stakes, 
only  about  5  min.  being  required  for  a  base.  Attempts 


were  made  to  shoot  out  the  holes  in  ordinary  soil  with  a 
full  stick  of  60%  dynamite  and  two  half  sticks  of  40%, 
but  this  was  not  generally  successful. 

Materials,  Labor  and  Cost 

The  concrete  mix  varied  from  1 :  2  :  4  to  1:3:5.  Sand 
and  %-in.  stone  were  shipped  in  carload  lots  to  various 
stations  along  the  line  and  distributed  by  four-mule 
teams— 1.5  yd.  of  stone  and  3.4  yd.  of  sand  being  dumped 
at  each  tower  site.  These  amounts  were  increased  50'/( 
at  each  fifth  tower.  Cement  was  stored  in  farmers' 
barns — 100  to  200  bags  to  a  place.  Mixing  and  pouring 
for  one  tower  required  about  %  hr.,  while  moving  and 
setting  up  required  about  an  hour.  A  2.5-cu.ft.  hand 
mixer  on  two  wheels  was  used.  It  weighed  1000  lb.  with 
platform.  A  portable  runway  elevated  the  mixer  enough 
to  let  a  wheelbarrow  go  under  the  chute.  Water  was 
hauled  in  a  two-horse  steel  tank,  which  was  filled  with  a 
4-in.  boat  pump  from  creeks.  It  would  have  been  better 
to  use  a  lighter  wagon  with  a  small  suction  pump  and  15 
ft.  of  hose. 

The  smallest  number  of  men  needed  in  concreting  was 
nine— under  one  foreman.  Two  or  three  more  men  were 
often  used'  to  advantage,  especially  in  moving.  One  to 
three  teams  were  employed,  depending  on  the  length  of 
haul  for  water  and  cement.  Water  in  the  anchor  holes 
was  pumped  out.  A  short  length  of  6-in.  sheet-iron  pipe 
for  depositing  concrete  would  have  been  better  where  holes 
filled  fast. 

The  tower  bed  plates  were  not  on  hand  at  first  and 
dummy  plates  were  tried,  but  did  not  give  a  good  seating 
for  the  plates.  Some  piers  were  left  8  in.  below  grade 
and  finished  with  the  plates  later.  After  the  bed  plates 
were  on  hand  the  concrete  was  poured  to  within  1  in. 
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of  the  top  of  the  anchor  bolts  and  the  plates  hammered 

down  on  the  soft  concrete  to  the  grade  given  by  the 
instrumentman. 

The  actual  cost  per  tower  averaged : 

Hauling    »,  o 

Grading    *  287 

Digging    4q9 

Materials   and   concreting   28.50 


Total    |48.S9 

The  steel  was  assembled  on  the  ground  in  a  horizontal 
position  and  towers  were  erected  by  a  rigging  gang  of  11 
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men,  a  foreman  and  a  four-mule  team.  The  tower  legs 
were  pivoted  on  the  foundation  and  the  head  lifted  by  a 
tackle  going  from  below  the  cross-arms  over  a  42- It.  shear 
leg  to  five  dead-end  pins  ahead.  Back  and  side  guy  tackles 
were  also  used.  For  raising  the  shear  leg  the  hack  <>;uy 
was  as  long  as  the  main  tackle.  The  main  lead  line  was 
hauled  in  very  slowly  until  the  weight  of  the  shear  leg, 
which  was  lashed  by  a  long  cable  to  the  tower,  was  suffi- 
cient to  pull  the  tower  over.  One  pair  of  foundation  shoes 
were  fitted  and  guided  over  the  bolts  and  then  the  tower 
was  rocked  ahead  for  the  other  pair. 

AlsvIbsvBTasi  F©w@5p  C®. 

W.  E.  Mitchell,  Operating  Manager  of  the  Alabama 
Power  Co.,  described  the  development  of  some  all-steel 
footings  which  were  necessary  on  account  of  the  absence 
of  local  concrete  materials  and  the  existence  of  bad  hauls 
of  from  4  to  10  mi.  from  railway  stations. 

The  test  loads  on  towers  were  ( 1  )  a  horizontal  pull 
in  the  direction  of  the  line  at  any  insulator,  (2)  a  vertical 
load  of  1200  lb.  on  the  end  of  all  crossanns,  and  (3)  a 
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steel  angle,  the  same  size  as  the  tower  leg  and  forged 
round  for  2  ft.  of  its  length,  was  grouted  in  and  bolted 
to  the  leg. 

Location  and  Excavation 

Towers  were  located  by  a  field  engineer  from  office  spot- 
tings  on  a  profile;  reference  bubs  were  set  and  depth  of 
excavation  marked.  For  the  holes  40%  dynamite  was 
used  and  practically  all  holes  were  shot.  A  portable  air 
compressor  and  hand  drills,  where  they  could  be  brought 
up,  saved  25%  over  hand  drilling  in  rock. 

All  four  stubs  were  set  and  leveled  at  once,  using  a  tem- 
plate. Backfill  was  carefully  tamped.  Towers  were 
assembled  flat,  the  insulators  were  hung  and  the  struc- 
ture was  raised  with  a  ginpole.  The  total  cost  of  footings 
averaged  $28  per  tower;  assembling  the  4800-lb.  towers 
cost  $10,  and  erection,  $5. 


transverse  pull  of  5000  lb.  on  the  middle  crosnarm,  com- 
bined with  7000  lb.  longitudinal  pull  on  the  top  arm  along 
the  center  line  of  the  tower.  In  determining  the  size  and 
depth  of  footing  it  was  assumed  that  tension  in  a  leg  stub 
was  withstood  by  a  truncated  cone  of  earth  (100  lb.  per 
cu.ft.)  sloping  outwardly  from  the  footing  base  at  30 
deg.  to  the  vertical.  A  fair  bearing  pressure  was  assumed 
to  carry  thrust.  A  6%-sq.ft.  base  buried  7i/2  ft.  gave  a 
safety  factor  of  2.  A  grillage  2l/2  ft.  square  was  at  first 
used,  but  was  later  changed  to  2x3i/2  ft.,  as  the  men  in 
excavating  for  the  first  type  had  to  dig  a  hole  at  least 
2i/2x4  ft.  The  second  grillage  weighed  more;  but  the 
saving  in  field  work  more  than  offset  the  extra  cost. 

Horizontal  Thrust 

It  had  been  seen  in  the  field  that  the  legs  tended  to 
move  due  to  the  component  of  stress  in  the  lowest  diag- 
onal, even  though  the  earth  was  well  tamped.  Therefore 
it  was  decided  to  make  the  leg  and  the  lowest  diagonal 
junction  2y2  ft.  below  ground  and  to  put  on  here  at  right 
angles  two  18-in.  lengths  of  6-in.  channels  (Fig.  3). 

A  tower  with  these  footings  was  tested  to  destruction. 
Bolts  in  the  upper  part  sheared,  but  the  legs  did  not 
move. 

In  many  cases  the  leg  foundations  were  on  stable  rock. 
Then  a  214-m-  hole  was  drilled  and  a  3-ft.  length  of 


P.  M.  Downing,  Engineer  of  Operation  and  Mainte- 
nance of  the  Pacific  Gas  &.  Electric  Co.,  reported  that 
metal  footings  without  concrete  were  not  recommended. 
Permissible  stress  borne  by  dry,  well-tamped  earth  was  not 
always  obtained  when  the  soil  was  water-soaked.  Towers 
have  failed  on  a  number  of  lines  constructed  with  metal 
lootings,  and  it  has  been  necessary  to  reinforce  them  with 
concrete. 

Recommended  Footings 

For  75-  to  80-ft.  double-circuit  towers  spaced  800  ft., 
each  footing  should  contain  at  least  1*4  eu.yd.  of  con- 
<  rete  and  be  of  the  form  shown  in  Fig.  4.  Assuming  con- 
crete to  weigh  140  lb.  per  cu.ft.  and  earth  110  lb.,  and 
the  earth-cleavage  angle  to  be  30  deg.,  these  footings  give 
a  safety  factor  of  about  2. 

The  cost,  when  the  route  is  about  equally  divided  be- 
tween mountain  and  valley  sections,  averages  as  follows, 
for  labor  at  $3  per  day,  concrete  hand  mixed  at  each  tower, 
and  a  6-mi.  haul  of  material: 

  $40 

    16 

    34 


Labor   

Material   

Hauling   

Total    *90 

Where  the  line  is  not  too  steep,  erection  is  most  economi- 
cal by  assembling  on  the  ground  and  up-ending  with  a  gin- 
pole.  A  very  satisfactory  way  has  been  to  set  a  35-ft. 
ginpole  just  outside  the  footings  and  bold  it  with  three 
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guys  running  to  iron-pin  anchors.  A  flexible  steel  cable 
goes  from  the  tower,  at  the  lower  crossarm,  over  an  open 
sheave  at  the  top  of  the  pole  and  to  a  set  of  triple  blocks 
anchored  about  400  ft.  from  the  tower  base.  A  back 
guy  is  necessary  to  hold  the  tower  as  it  comes  into  a  ver- 
tical position;  side  guys  are  unnecessary  except  in  windy 
weather.  If  the  ground  around  the  footings  is  not  well 
packed,  hold-back  anchors  are  advisable  for  the  lower 
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tower  legs  to  prevent  damaging  the  footings.  A  3-ton 
motor  truck  is  the  best  motive  power  for  raising  the 
towers  and  for  transporting  equipment.  Nine  men  with 
a  truck  will  raise  and  fasten  down  an  average  of  nine 
towers  in  a  9-hr.  day. 


Toronto  Powoif  C®Q 

Notes  on  the  old  and  new  60,000-volt  lines  from 
Niagara  Falls  to  Toronto  were  contributed  by  F.  C.  Con- 
nery,  Superintendent  of  Transmission  Lines  of  the  To- 
ronto Power  Co.    About  100  sets  of  the  type  shown  in 
Fig.  5  were  dug  up  after  seven  years'  service.    In  no  case 
was  the  galvanizing  deteriorated,  and  the  impregnated 
wood  blocks  were  in  a  fair  state  of  preservation.  These 
were  used  with  standard  40-ft.  two-circuit  towers.  With 
some  53-ft.  double-circuit  towers  the  wood  blocks  were 
omitted.    Six  such  towers  were  erected  in  black  muck, 
which  gave  no  resistance  with  borings  to  40  ft.  Plank 
sheathing  was  driven  around  each  leg  location,  the  muck- 
dug  out  and  a  floating  foundation  of  impregnated  2-in. 
plank  put  down  at  0  ft.  below  the  surface.    The  stubs 
were  set  in  concrete  about  1  yd.  to  a  footing.  There 
has  been  no  settlement  or  change  of  alignment  in  a  year. 
_  Stubs  were  bolted  to  a  steel  template  lined  up  on  center- 
line  stakes  and  leveled  with  a  carpenter's  level.    One  man 
backfilled,  while  two  tamped,  water  being  used  when  avail- 
able to  settle  the  earth. 

Narrow-Base  Towers 
A  type  of  very  narrow-base  latticed  towers  or  poles  was 
employed  on  a  6^xG-ft.  1:3:5  concrete  base  with  twelve 
114-in.  anchor  bolts.   The  foundations  for  some  of  these 


14-3  C.foC. 


No.  1  Hard  Pan,  no  Wood  Foundation 
No.  2  Marsh  Land,  Wood  Foundation, 

Filling  and  Ga/y.  Pipe 
No.  3  Loose  Soil,  Wood  Foundation 
•I 
% 

\ 


Plor 


Ga/v.  4  " Gutter  Pipe,  /Finished 
\  filled  with  Cement  Groutina,    ■•  Ground  Line 
4lol  * 


FIG. 


^Filling 

■3x6x24" Wood- 


Seo  +  ions  A-B 


FOUNDATIONS    FOR    40-FT.  TOWERS; 
TORONTO  POWER  CO 


New  tower  footings  are  now  being  designed  as  Follows: 
(1)  Modified  screw  guy  anchor  for  light  structures,  (2) 
a  screw  guy  anchor  with  a  large  footplate  on  a  shallow 
concrete  slab,  (3)  a  screw  pile  with  top  plate  for  the  tower 
foot  plate,  and  (4)  threaded  wood  pile.  It  has  been 
found  unnecessary  to  drive  a  pile  to  refusal  to  get  a  good 
tower  footing,  there  being  sufficient  skin  friction  in  tin; 
upper  layers  of  soil. 


poles  varied  beyond  a  minimum  depth  of  0  ft.  ;  then  they 
were  erected,  on  12.  in.  of  concrete  and  the  excavation 
filled  with  concrete  around  the  pole. 


J.  B.  Leeper,  Manager  of  the  Tower  Department  of  the 
American  Bridge  Co.,  held  that  the  ability  of  a  tower  to 
resist  its  loads  depended  largely  on  properly  designed  an- 
chors, in  designing  which  both  vertical  and  horizontal 


FIG.   6.    TOWER  FOOTINGS;  AMERICAN  BRIDGE  CO. 

forces  had  to  be  kept  in  mind.  It  has  been  found  that  if 
the  uplift  is  properly  cared  for  there  will  be  ample  pro- 
vision for  compression.  Tests  of  the  company  show  tha! 
the  common  assumption  of  the  stub  being  held  down  by  an 
inverted  frustrum  of  earth,  etc.,  gives  no  allowable  over- 
load with  freshly  tamped  earth. 

Horizontal  Thrust 

The  failure  of  many  towers  has  been  due  to  insufficient 
provisions  for  horizontal  force.  Most  of  these  failures 
have  been  with  single-leg  angle  stubs  which  have  little  re- 
sistance to  the  horizontal  component  of  bottom  diagonal 
stress.  There  are  several  effective  designs,  such  as  (1) 
a  concrete  footing  with  anchor  bolts,  (2)  a  single-leg 
angle  stub  embedded  in  a  concrete  footing,  (3)  four  bah 
tered  angles  extending  from  the  tower  leg  to  a  base  frame 
of  angles,  and  (-1)  a  single  stub  angle  going  down  to  a 
steel  grillage  and  with  the  bottom  diagonal  attached  2 
ft.  below  ground  where  channels  resist  side  thrust. 

Concrete  anchors,  are  stable  and  permanent  but  gener- 
ally too  expensive.  .  Steel  anchors,  if  properly  designed, 
may  be  made  practically  as  permanent  as  concrete  and 

■much  less  expensive.  The  fourth  type  in  Fig.  0  has 
several  advantages :;.,  (1 )  ,The  leg  splice  can  be  kept  far 
enough  above  ground1  to  prevent  serious  /corrosion,  (2) 
by'splicing  the  stub  .about  ?-  ft.  below  ground  the  "round- 

.level  parts  can  be  renewed  at  small  expense.  ('■',)  setting, 
backfilling  and  tamping  is  easy,  (4)  the  amount  of  sieel 
is  small  am!  (he  shopwork  is  inexpensive. 
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The  Palisades  Interstate  Park  Commission  is  construct- 
ing a  15-mile  roadway  from  the  Bear  Mountain  play- 
ground, an  excursion  resort  which  the  commission  has 
developed  on  the  Hudson  River  5  mi.  below  West  Point, 
westward  through  the  great  Harriman  Park  forest  tract 
in  Orange  and  Rockland  Counties,  New  York,  to  South- 
field  on  the  Erie  R.R.  The  commission  is  also  proceeding 
with  the  construction  of  the  long-planned  Henry  Hudson 
Driveway,  which  is  to  be  built  under  the  Palisades  along 
the  west  shore  of  the  Hudson  River,  opposite  New  York 
City. 

In  planning  the  construction  of  these  roadways,  built 
through  rough  mountainous  country,  and  chiefly  for  au- 
tomobile traffic,  it  was  desired  to  safeguard  those  using 
the  roadways  from  the  danger  of  going  over  high  em- 
bankments in  case  of  skidding  wheels,  breakage  of  steer- 
ing gear,  or  other  accident. 

The  ordinary  wooden  guard  rail  commonly  used  along 
highways  furnished  some  safeguard  in  the  days  of  horse- 
drawn  traffic,  but  is  wholly  inadequate  to  prevent  machines 
of  the  weight  and  speed  of  modern  automobiles  from  going 


FIG.  1.  BEAR  MOUNTAIN  INN  OF  THE  PALISADES  INTER- 
STATE PARK  COMMISSION,  IN  THE  HUDSON  HIGHLANDS 

In  the  foreground  is  the  first  loop  in  the  road  under  con- 
struction from  Bear  Mountain  to  Tuxedo,  showing  the  lines 
of  boulder  parapet 


down  the  bank.  A  limited  use  has  been  made  of  con- 
crete guard  rails;  but  while  they  have  the  advantage  of 
permanence  as  compared  with  wooden  posts  and  rails, 
they  have  little  more  strength  against  impact. 

It  was  therefore  determined  to  use  on  the  Interstate 
Park  roads  a  parapet  made  either  of  boulders  obtained 
from  the  fields  along  the  route  or  blocks  of  stone  secured 
from  the  numerous  rock  excavations.  The  original  plans 
for  this  parapet  were  made  under  the  direction  of  C.  W. 
Leavitt,  when  Chief  Engineer  of  the  commission,  and 
the  actual  construction  has  been  carried  out  under  the  di- 
rection of  the  present  Chief  Engineer,  W.  A.  Welch. 

The  accompanying  views,  taken  in  the  vicinity  of  Bear 
Mountain  along  the  roadway  referred  to,  will  give  a  clear 
idea  of  the  appearance  of  the  completed  parapet.  Most 
of  the  blocks  of  stone  used  are  very  large  and  heavy,  weigh- 
ing from  one  to  two  tons.  They  are  placed  on  the  shoulder 
of  the  road  and  roughly  lined  up  on  the  roadway  side. 
No  expense  is  incurred  in  dressing  the  stones  to  regular 
form.   To  carry  these  stones  from  the  ledge  out  of  which 


they  are  blasted  and  place  them  in  position  on  the  shoulder 
of  the  road,  a  very  effective  traveling  derrick  has  been 
built,  and  is  shown  in  one  of  the  accompanying  -photo- 
graphs. The  machine  is  a  substantial  four-wheel  wagon 
carrying  a  low  tripod  from  which  a  tackle  block  is  slis- 


FIG.  2.   A  MOUNTAIN  LAKE  ON  THE  BEAR  MOUNTAIN- 
TUXEDO  ROAD 
Note  the  large  size  of  the  stones  in  the  parapet 


pended.  A  rope  runs  through  this  tackle  block  and  is  con- 
nected to  a  geared  windlass  over  the  rear  axle  of  the  wagon. 
This  wagon  is  backed  over  a  stone  to  be  lifted,  chains  are 
put  around  the  stone,  it  is  hoisted  free  of  the  ground  and 
hauled  to  the  place  where  it  is  wanted.  By  this  rig, 
stones  are  placed  so  close  to  the  final  position  that  very 
little  work  with  bars  is  required  to  line  them  up  on  the 
shoulder  of  the  road. 

This  boulder  parapet  is  so  heavy  and  substantial  that 
it  furnishes  an  absolute  safeguard  against  machines  go- 
ing over  the  bank.  Of  course  if  a  careless  driver  or  some 
mishap  causes  a  car  to  run  against  the  parapet,  the  car 
is  apt  to  suffer,  but  the  boulders  will  stand  the  impact, 
and  there  is  little  chance  that  the  machine  will  turn  over. 

With  the  abundant  stone  available  along  the  line  of 
the  road,  this  boulder  parapet  which  costs  only  50  to  60c. 
per  linear  foot,  has  proved  cheaper  to  build  than  even  a 
wooden  guard  rail.    When  it  is  once  placed  no  expense 


FIG.  3.   LOOKING  UP  THE  HUDSON  PROM  THE  ROAD 
TO  BEAR  MOUNTAIN  INN 


for  maintenance  is  required.  If  through  frost  action  or 
other  causes  some  of  the  stones  should  in  the  course  of 
years  settle  out  of  line,  it  is  a  simple  matter  for  men  with 
bars  to  go  along  the  road  and  bring  them  back  to  position. 
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PIG.  4.    VIEW  OF  ROAD  AROUND  THE  SHOULDER  OF 
BEAR  MOUNTAIN 


The  construction  may  possibly  be  criticized  from  the  ar- 
tistic point  of  view,  because  of  the  jagged  and  rough  ap- 
pearance of  the  row  of  boulders.  This  can  be  remedied, 
however,  by  planting  vines  and  creepers  on  the  shoulders 
all  along  the  roadway,  and  in  a  short  time  the  rough 
stones  will  have  become  covered  with  a  mass  of  verdure, 


FIG.  5.    DERRICK  WAGON  USED  IN  PLACING  BOULDER 
PARAPET  ON  BEAR  MOUNTAIN  ROAD 

and  the  stones  will  eventually  become  weathered  to  the 
color  of  other  country  rock  along  the  way. 

In  the  construction  of  the  Henry  Hudson  drive  along 
the  Palisades,  nearly  all  of  which  road  is  in  sidehill  cutting 
along  a  steep  slope,  the  lower  side  of  the  road  is  to  be 
protected  by  a  continuous  row  of  huge  blocks  of  trap 
rock,  roughly  rectangular  in  outline.  In  this  case  the 
rock  along  every  foot  of  the  roadway  is  available  for 
building  the  parapets  on  the  lower  side.  To  place  this  rock, 
another  type  of  wheel  derrick  is  used,  shown  in  Fig.'  6. 


FIG.    6.    PORTABLE    DERRICK    FOR    PLACING  BOULDER 
PARAPET  ON  HENRY  HUDSON  DRIVE 
(Built  by  John  T.  Horton,  New  York) 


Wflttfcvo-aflft  Ssxjmcdl  Coasted ©ims 

There  is  an  increasing  tendency  toward  eliminating 
the  sand-cushion  course  in  all  kinds  of  block  pavement. 
It  has  long  been  demonstrated  that  a  mortar  bed  is  pref- 
erable for  asphalt  blocks,  and  a  mortar-bedded  wood  block 
is  the  common  European  method  and  has  many  advocates 
in  this  country.  Experiments  with  mortar  beds  for  stone- 
block  pavements  at  Schenectady  and  New  York  City  and 
with  brick  pavements  in  Cuyahoga  County,  Ohio,  have 
recently  been  noted  in  Engineering  News. 

Now  comes  the  news  that  the  cushion  coat  has  been 
entirely  eliminated  in  the  construction  of  a  brick  pave- 
ment at  Paris,  111.  The  bricks  were  laid  on  the  green  con- 
crete base  and  gently  rolled  with  a  GOO-lb.  hand  roller. 
This  work  was  done  under  the  supervision  of  W.  T.  Black- 
burn, Consulting  Engineer  of  the  Dun  Wire-Cut-Lug 
Brick  Co.,  and  W.  W.  Marr,  State  Highway  Engineer  of 
Illinois. 

Official  notice  has  also  just  been  received  that  the 
Borough  of  Manhattan,  New  York  City,  has  abandoned 
the  use  of  a  sand  cushion  for  granite-block  pavements. 
Under  the  present  specifications  a  mortar  bed  of  1  part 
cement  and  3  parts  sand,  mixed  dry,  is  used.  The  mortar 
hardens  in  a  few  weeks,  even  under  traffic.  An  asphaltic 
filler  is  used  for  the  joints. 

The  great  advantage  claimed  for  the  mortar  bed  over 
the  sand  cushion  is  that  water  leaking  through  the  joints 
of  the  blocks  does  not  cause  depressions  in  the  surface, 
which  was  the  case  with  the  sand  cushion,  and  the  cost 
of  maintenance  is  considerably  reduced.  Eugene  W. 
Stern  is  Chief  Engineer  of  the  Bureau  of  Highways  of 
the  Borough  of  Manhattan. 

From  the  foregoing  the  conclusion  might  be  drawn  that 
cushion  course  of  block  pavements  has  survived  for  no 
particular  reason.  But  research  .on  this  subject  shows 
that  when  modern  squared  stone-block  pavements  were 
introduced  in  Paris,  in  the  seventies,  they  were  first  laid 
directly  on  the  concrete  foundation.  M.  Alphand,  Direc- 
tor of  Public  Works  of  Paris,  reported  to  the  Municipal 
Council  of  that  city  that  the  result  was  "an  enormous 
hubbub  in  the  street  and  a  continual  shaking  of  the 
houses,"  and  furthermore  the  pavement  between  the  con- 
crete and  the  carriage  wheels  was  as  if  between  a  hammer 
and  an  anvil,  and  the  stone  wore  out,  although  of  very 
good  quality.  He  accordingly  sought  to  obtain  the  neces- 
sary elasticity  by  putting  a  layer  of  sand  between  the 
concrete  and  the  stone  blocks. 

Losses  of  Merchant  Shipping  during  the  past  ten  months 
of  war,  according'  to  statistics  published  by  the  "Journal  of 
Commerce,"  aggregate  511  vessels,  with  a  total  tonnage  of 
915,457.  This  is  approximately  2%  of  the  total  merchant 
shipping  of  the  world.  At  the  outbreak  of  the  war  the 
merchant  vessels  under  the  British  flag  had  an  aggregate 
gross  tonnage  of  20,431,000  tons.  The  total  losses  of  British 
vessels  by  war  have  been  609,934  tons.  Germany's  merchant 
fleet  at  the  outbreak  of  the  war  aggregated  5,082,000  tons, 
and  she  has  lost  34  vessels,  with  a  total  tonnage  of  102,000. 
Norway  has  lost  30  vessels,  of  47,000  tons  aggregate,  and 
France  24  vessels,  of  42,000  tons.  A  more  serious  reduction 
in  the  world's  merchant  marine  than  even  the  losses  of  the 
war  is  the  practical  stoppage  of  merchant  shipbuilding  by  the 
European  nations  involved  in  war.  In  1913  the  shipyards  of 
Great  Britain,  France,  Germany  and  Austria  launched  mer- 
chant vessels  with  an  aggregate  tonnage  of  2,635,000.  During 
the  past  ten  months  the  shipyards  of  these  nations  have  built 
very  few  merchant  vessels,  their  energies  being  absorbed  by 
naval  work.  Difficulties  in  obtaining  capital,  labor  and  ma- 
terials also  hinder  ship-owners  from  ordering  new  ships. 
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SYNOPSIS — Notes  on  a  new  process  of  sewage- 
treatment  gathered  by  the  writer  on  visits  to  the 
several  experimental  plants.  Sewage  is  aerated  in 
a  tank  in  the  presence  of  an  accumulation  of 
aerated  sludge.  There  is  reason  to  hope  that  a 
high  degree  of  clarification  and  perhaps  bacterial 
reduction,  when  necessary,  with  a  stable  effluent 
and  a  quick-drying  sludge,  high  in  fertilizing 
value,  can  be  produced  by  this  process  alone. 


To  see  for  himself  and  for  such  of  the  readers  of  this 
journal  as  cannot  see  for  themselves  just  what  is  being- 
done  in  the  way  of  activated-sludge  experiments  in  vari- 
ous parts  of  North  America,  the  writer  recently  visited 
all  the  known  experimental  plants  of  the  kind  this  side 
of  the  Atlantic,  except  the  one  at  faraway  Eegina  and 
the  aerated  contact  bed  at  Houston.  His  notes,  revised 
and  supplemented  by  correspondence  almost  to  the  date 
•of  publication,  constitute  a  general  survey  of  this  new, 
interesting  and  promising  method  of  sewage  treatment. 

The  experiments  at  Washington,  Baltimore  (thus  far), 
Chicago  and  Regina  are  on  a  small  scale.  Those  at 
Urbana  have  small  but  numerous  and  well-controlled 
units.  The  Milwaukee  units,  a  half  dozen  in  number, 
range  from  glass  tubes  to  tanks  of  over  20,000-gal.  hold- 
ing capacity  and  more  than  60,000-gal.  daily  capacity,  one 
of  these  large  tanks  being  operated  on  the  fill-and-draw 
and  one  on  the  continuous-flow  plan.  The  Brooklyn  tank 
has  a  holding  capacity  of  16,000  gal.  The  Brockton  and 
Cleveland  tanks  are  of  fair  size.  The  Lawrence  tanks  are 
relatively  small.  Some  of  the  tanks  at  Lawrence  and  each 
one  at  Brockton  and  at  Houston  might  very  properly  be 
described  as  aerated  contact  beds. 

The  activated-sludge  process,  thus  far  on  the  small- 
laboratory  or  at  best  the  large  testing-station  scale,  will 
soon  be  tried  on  a  more  regular  everyday  basis.  First  in 
the  field  will  be  Baltimore,  with  two  of  its  new  Imhoff 
tanks  modified  to  operate  on  the  activated  plan.  Mil- 
waukee was  to  receive  bids  for  a  2,000, OOO-gal.-a-day  plant 
on  July  22.  A  preliminary  plan  for  a  unit  of  a  plant 
to  treat  the  sewage  of  160,000  people  at  Houston,  Tex., 
is  published  herewith.  Activated-sludge  plans  have  been 
prepared  for  several  British  cities  and  are  merely  awaiting 
funds  before  they  are  put  in  execution. 

The  Activated-Sludge  Process 

What  is  the  process  which  in  a  brief  period  has  been 
taken  up  by  British  and  American  investigators  and 
cities,  the  State  of  Illinois  and  the  United  States  Public 
Health  Service?  It  is  a  new  form  or  variety  of  forced 
aeration  of  sewage  in  the  presence  of  a  considerable  vol- 
ume (tentatively  25  per  cent.)  of  accumulated  sludge, 
which  has  itself  been  aerated  and  is  enlivened  with  oxygen 
and  bacteria.  The  oxygen  is  supplied  by  forced  aeration, 
by  a  blower  or  an  air  compressor.  In  the  cruder  experi- 
ments with  tanks  the  air  is  distributed  by  means  of  perfo- 
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rated  pipes,  giving  uneven  distribution,  pronounced  boil- 
ing at  the  surface  and  doubtless  much  waste  of  air.  Eor 
satisfactory  distribution  some  form  of  porous  plate,  ex- 
tending over  a  considerable  area  of  the  tank  bottom, 
seems  essential.  The  medium  used  in  the  installations 
showing  most  careful  design  and  giving  Jie  most  prom- 
ising results  are  12xl2xll^-in.  filtros  plates.  These,  we 
are  informed,  are  being  supplied  for  experimental  pur- 
poses at  special  prices  by  the  manufacturers,  the  General 
Filtration  Co.,  Cutler  Building,  Rochester,  N.  Y. 

Just  what  the  activated-sludge  process  will  accomplish 
within  economic  limits  remains  to  be  settled.  The  strong- 
est claims  for  it  are  that  with  a  relatively  small  tank  area 
the  process  will  produce  a  stable,  well-clarified  effluent 
with  a  considerable  degree  of  nitrification;  a  quick-drying 
unobjectionable  sludge  of  high  fertilizing  value;  and,  if 
the  aeration  process  be  continued  for  a  not  prohibitive 
length  of  time,  that  the  effluent  will  show  a  99-per  cent, 
bacterial  reduction. 

For  many  localities  the  activated-sludge  process  bids 
fair  to  be  ?  self-contained  flexible  process,  easily  adapted 
to  changes  due  to  season,  flood  or  drought,  and  a  variety 
of  other  conditions  liable  to  frequent  change,  and  easily 
supplemented,  if  need  be,  by  more  or  less  rapid  filtration, 
or  by  chlorine  disinfection. 

Many  questions  about  the  new  process  await  settlement. 
The  first  and  most  important  one — assuming  that  the 
process  will  give  the  purification  results  desired  and 
promised — is:  What  will  the  process  cost?  Others  relate 
to  size  and  shape  of  tank,  depth  of  sewage,  method  of  air 
distribution,  and  whether  the  tanks  should  be  operated  on 
the  fill-and-draw  or  continuous-flow  plan.  A  critical  ques- 
tion in  some  localities  will  be  the  effect  of  blowing  in  air 
at  and  below  zero  temperatures. 

In  view  of  the  high  promise  of  the  new  process  and  the 
many  points  regarding  it  still  to  be  settled,  it  is  desirable 
that  all  who  are  in  a  position  to  do  so  join  in  the  investi- 
gations now  being  made.  It  goes  without  saying  that 
careful  records  of  all  significant  data  should  be  kept, 
particularly  relative  volumes  of  air  and  sewage  and  all 
the  elements  of  cost,  and  that  an  effort  should  be  made 
to  so  keep  the  records  that  they  may  be  readily  compared 
with  others,  or  at  least  be  reduced  to  a  comparable  basis. 

Laboratory  Tests  and  Proposed  Full-Size  Activated 
Imhoff  Tanks  at  Baltimore 

Up  to  the  time  of  my  visit  on  June  4  only  small-scale 
laboratory  experiments  had  been  conducted  at  Baltimore, 
but  these  were  of  a  varied  character,  and  it  was  expected 
that  by  July  15  two  of  the  nearly  completed  Imhoff  tanks 
would  have  been  adapted  to  the  continuous-flow  activated- 
sludge  process,  and  put  into  use. 

The  Baltimore  experiments,  as  a  result  of  a  cooperative 
agreement  between  that  city  and  the  United  States  Public 
Health  Service,  are  being  conducted  under  the  joint 
direction  of  Calvin  W.  Hendrick,  Chief  Engineer  of  the 
Baltimore  Sewerage  Commission,  and  Leslie  C.  Frank, 
Sanitary  Engineer,  United  States  Public  Health  Service. 
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Mr.  Frank  was  formerly  at  Baltimore  in  charge  of  the 
design  of  the  new  Imhoff  plant.  Gustav  J.  Requardt 
is  now  Acting  Division  Engineer  in  charge  of  the  Balti- 
more Sewage-Treatment  Works. 

Mr.  Frank  has  adopted  the  name  "aero  tank"  for  the 
type  of  continuous-flow  activated-sludge  tank  which  he 
has  designed,  and  into  which  two  of  the  new  large  Imhoff 
units  are  being  converted.1  In  operating  these  aero  tanks 
hydro-electric  power  from  the  fall  of  the  treated  sewage 
can  be  used  to  supply  the  necessary  compressed  air. 

The  new  sanitary  sewerage  system  and  sewage-treat- 
ment works  for  Baltimore  were  placed  in  operation  in 
1911.  The  sewage  is  stale  when  it  reaches  the  works, 
where  it  is  treated  by  means  of  plain  preliminary  settling 
tanks,  fine  screens,  sprinkling  filters,  and  plain  final  or 
post-filter  tanks.  The  sludge  from  both  the  preliminary 
tanks  and  the  post-filter  tanks  goes  to  separate  digestion 
tanks  and  thence  to  sludge-drying  beds. 

The  laboratory  experiments  were  begun  in  the  early 
part  of  March,  1915.  The  purpose  of  these  laboratory 
experiments  was  threefold:  (1)  To  determine  whether 
the  English  activated-sludge  results  on  the  fill-and-draw 
plan  could  be  duplicated  with  Baltimore  raw  sewage;  (2) 
to  determine  the  best  manner  of  initial  operation  of  the 
large  aero  tanks;  (3)  to  determine  whether  the  presence 
or  absence  of  light  bore  any  relation  to  the  activated- 
sludge  process.  Determination  (2)  was  considered  im- 
portant because  it  was  Mr.  Frank's  belief  that  activated 
sludge  might  possibly  be  generated  much  more  quickly 
in  the  large  aero  tanks  by  the  introduction  of  post-filter 
tank  sludge  than  by  the  use  of  raw  sewage  alone  or  raw 
sewage  and  preliminary-tank  sludge.  He  considered 
determination  (3)  advisable  because,  so  far  as  known,  all 
English  experiments  had  been  conducted  in  extremely 
shallow  tanks  or  containers  and  it  was  possible  that  the 
effect  of  light  due  to  this  shallowness  permitted  forms 
of  organic  life  to  thrive  which  were  an  important  element 
in  the  activated-sludge  process,  and  which  it  might  prove 
impossible  to  grow  in  the  relatively  deep  aero  tanks  at 
Baltimore  because  of  insufficient  light. 

In  carrying  out  the  laboratory  experiments  air  in 
unmeasured  quantities  was  aspirated  through  five  2.5- 
liter  bottles  containing  the  following: 

1.  Stale  raw  sewage  and  post-filter  tank  sludge 

I.  Stale  raw  sewage. 
/t  .3-  Sprinkling-filter    effluent    and    post-filter    tank  sludge 
( Llfnt  has  been  excluded  from  this  bottle  since  about  May  1  )' 

4.  Fresh  sewage  (after  a  flow  of  one  hour  or  less  in  an 
uptown  sewer)  and  post-filter  tank  sludge. 

5.  Stale  raw  sewage  and  raw  sewage  sludge. 

In  a  sixth  experiment  a  propeller  system  of  agitation 
and  air  comminution  was  being  studied. 

Experiments  (1)  to  (5)  were  being  run  on  the  fill-and- 
draw  plan.  In  the  first  several  weeks  of  the  experiments 
only  enough  of  the  supernatant  liquor  for  analysis  was 
drawn  off.  Then  gradually  more  and  more  of  the  super- 
natant liquor  was  removed  until  finally  all  the  liquor 
down  to  the  sludge  was  removed  four  times  per  day. 

Under  date  of  July  11  Mr.  Frank  kindly  summarized 
the  results  of  his  experiments  as  follows : 

Roughly,  the  experiments  thus  far  have  demonstrated  that 
the    activated-sludge    process    is    possible    with  Baltimore 


n,tKi&  May  U-  1915'  Patent  No.  1,139,024  (dedicated  to  the 
-to  the  ^Hflf r^ted  ,to  Mr-  Frank  for  an  invention  relating 
nr^il   Purification  of  sewage  or  other  wastes  by  two  known 

manner6"  on rH^'T^'0"-  and  °xid*tion  combined  in  a  new 
Pn?n%rerf^\°nne  w^KL^  ffiW  P^ent 
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sewage:  that  it  is  possible  to  generate  activated  sludge  much 
more  quickly  with  mixtures  containing  post-filter  tank  sludge 
than  with  raw  sewage  alone  or  with  raw  sewage  sludge;  that 
the  absence  of  light  does  not  seem  to  have  an  appreciable 
inhibiting  effect.  No  difference  could  be  observed  in  the  ra- 
pidity with  which  activated  sludge  was  generated  in  experi- 
ments (1),  (3)  and  (4),  all  of  which  contained  post-filter  tank 
sludge.  Post-filter  tank  sludge  will  therefore  be  used  in 
starting  the  40-ft.  diameter  modified  Imhoff  tanks. 

At  lower  rates  of  dosing  than  the  four  complete  replace- 
ments per  day  referred  to  above,  nitrates  in  the  effluent  were 
high.  Four  replacements  per  day  produced  relatively  low 
nitrates.  At  this  latter  loading  the  oxygen  demand  of  the 
effluent,  however,  is  still  very  low,  and  the  effluent  compares 
very  favorably  in  stability  with  sprinkling-filter  effluent. 
The  nitrogen  in  the  activated  sludge  is  high.  The  foregoing 
results  compare  favorably  with  the  English  results. 

Several  of  the  experiments  have  now  been  discontinued, 
since,  as  previously  indicated,  the  results  from  them  prac- 
tically duplicated  one  another. 

Hygienic  Laboratory,  Washington,  D.  C. 
From  visiting  the  experimental  work  at  Baltimore  one 
naturally  goes  to  Washington  and  rides  out  on  a  Penn- 
sylvania Ave.  car  to  the  Hygienic  Laboratory  of  the 
United  States  Public  Health  Service.  There,  under  the 
eye  of  Prof.  Earle  B.  Phelps,  Leslie  C.  Frank  is  in  charge 
of  sewage  investigations.  As  officially  named,  these  in- 
vestigations include  at  present  sanitary  privies  for  homes 
without  water-carriage ;  sewage  treatment  for  small  com- 
munities and  residences;  the  control  and  treatment  of 
traffic  sewage;  activated-sludge  and  aero-tank  sewage 
treatment. 

As  part  of  the  last-named  investigation,  and  to  supple- 
ment the  joint  experiments  at  Baltimore,  Mr.  Frank 
has  been  conducting  a  laboratory  experiment  since  Feb. 
17,  1915,  on  very  fresh  domestic  sewage  from  two  or  three 
buildings.  This  sewage  is  three  or  four  times  as  strong 
as  that  at  Baltimore.  The  experiment  was  begun  by  fill- 
ing a  bottle  with  80%  raw  sewage  and  20%  scum  from 
the  sludge  chamber  of  the  "small-community"  Imhoff 
tank  near  the  laboratory.  This  scum  was  in  an  entirely 
anaerobic  condition  and  comparatively  fresh.  The  con- 
tainer used  for  the  experiment  is  a  4-liter  bottle  filled 
with  3.8  liters  of  liquid  and  sludge  and  provided  with  an 
inverted  conical  bottom.  Unmeasured  air  is  introduced 
into  the  bottle  by  aspiration. 

In  conducting  the  test  only  enough  aerated  sewage 
(500  c.c.)  for  analysis  was  removed  daily  at  first.  On 
Mar.  29  nitrification  began,  and  shortly  afterward  the 
removal  of  aerated  sewage  was  increased  from  500  c.c. 
daily  to  1000  and  then  to  2000  c.c.  Finally,  2000  c.c. 
were  removed  twice  each  day ;  but  as  the  results  were  poor 
a  change  was  made  to  a  removal  of  1000  c.c.  twice  daily. 
The  removal  is  again  being  increased  gradually  until  the 
maximum  posible  loading  of  the  device  is  determined. 

The  odor  from  the  aerated  sewage  at  both  Baltimore 
and  Washington  is  described  by  Mr.  Frank  as  like  that 
from  forest  mold.  In  appearance  the  effluent  is  very 
clear,  often  possessing  a  slightly  yellowish  or  golden  tinge. 

On  July  2  Mr.  Frank  reported  that  other  experiments 
were  being  conducted  to  determine  the  relative  effects  of 
adding  iron  or  manganese  to  the  activated  sludge,  from 
the  standpoint  of  what  may  be  termed  "bacteriological" — 
catalytic — action. 

Milwaukee  Sewage-Testing  Station 

Anyone  who  is  investigating  activated  sludge  should 
visit  Milwaukee.  The  experiments  there  are  varied,  some 
of  the  tanks  are  large  and  the  facilities  for  securing  exact 
data  are  excellent.    The  tests  are  being  conducted  under 
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the  direction  of  T.  Chalkley  Hatton,  Chief  Engineer  of 
the  Milwaukee  Sewerage  Commission,  with  William  E. 
Copeland  as  Chief  Chemist  and  with  Gilbert  J.  Fowler, 
of  Manchester,  England,  as  adviser. 

Since  the  Milwaukee  tests  were  described  by  Mr.  Hat- 
ton  in  Engineering  News  of  July  15,  1915,  comparatively 
little  need  be  said  about  them  here.  Two  small  glass 
tubes  have  been  in  nearly  constant  operation  since  March, 
1915.  A  tank  (Fig.  1)  10%x33  ft.  in  plan  and  10  ft. 
deep  was  put  in  use  on  Mar.  26,  1915.  On  May  8,  1915, 
two  inspection  tanks,  each  1x5  ft.  in  plan  and  10  ft. 
deep,  were  started.  All  these  tanks  are  operated  on  the 
fill-and-draw  plan,  but  on  June  21,  1915,  a  second  large 
tank,  working  on  the  continuous-flow  plan,  was  put  into 
service. 

The  air  for  the  tanks  is  supplied  by  a  blower.  Filtros 
plates  are  used  for  air  distribution,  except  that  in  one  of 


FIG.  1.  ACTIVATED-SLUDGE  TANK  AT  MILWAUKEE 
Shows  main  air-supply  pipes  and  top  surface  of  sewage 


the  small  tanks  the  air  is  admitted  through  a  single  pipe 
outlet.  Ice  bags  will  be  suspended  in  the  small  inspection 
tanks  to  lower  the  temperature  of  the  sewage. 

The  writer  visited  the  Milwaukee  sewage-testing  sta- 
tion on  June  10,  1915.  He  noted  the  quick-settling, 
granular,  brown  suspended  matter  and  but  slightly  odor- 
ous character  of  both  the  sludge  and  the  aerated  sewage. 
He  was  informed  that  no  attention  has  yet  been  paid  to 
the  fertilizing  value  of  the  sludge. 

Bids  for  constructing  a  2,000,000-gal.  continuous-flow 
activated-sludge  plant  at  Milwaukee  were  to  be  received  on 
July  22,  1915.  The  contract  form  provides  that  the  work 
shall  be  completed  by  Nov.  15.  The  object  of  this  provi- 
sion is  to  make  it  possible  to  get  the  plant  primed  before 
winter  sets  in,  in  order  that  the  tanks  may  be  operated 
in  winter  to  determine  the  effects,  if  any,  of  low  tem- 
peratures upon  the  process. 

Stockyards  Tests,  Sanitary  District  of  Chicago 
Early  in  May,  1915,  experiments  at  the  Chicago  Stock- 
yards were  begun  by  the  Sanitary  District  of  Chicago 
under  the  direction  of  Langdon  W.  Pearse,  Division  En- 
gineer, and  Arthur  Lederer,  Chemist.  The  stockyards 
sewage  is  seven  or  eight  times  the  strength  of  ordinary 
domestic  sewage.  It  is  being  treated  in  two  galvanized- 
iron  tanks,  each  2  ft.  in  diameter  and  10  ft.  deep,  oper- 
ated on  the  fill-and-draw  plan.  One  tank  receives  air  at 
the  rate  of  0.1  and  the  other  at  0.2  cu.ft.  per  sq.ft.  of  tank 
surface  per  min.    The  indications  at  the  time  of  my  visit 


on  June  12  were  that  at  least  0.2  cu.ft.  of  air  would  be 
required.  The  air  is  metered  at  a  pressure  equivalent  to 
8  ft.  of  water.    It  is  supplied  by  a  blower. 

Sketch  plans  have  been  made  for  converting  the  Dort- 
mund tank  at  the  Stockyards  Testing  Station  into  an 
Imhoff  aeration  tank  (continuous  flow).  It  is  also  under 
advisement  to  convert  some  of  the  experimental  tanks  at 
the  old  Sanitary  Testing  Station  at  39th  St.  into  acti- 
vated-sludge tanks.  One  sludge-digestion  tank  may  he 
converted  into  a  continuous,  horizontal-flow  aeration 
tank.  An  old  roughing  filter  may  be  remodeled  on  a  fill- 
and-draw  plan.  Up  to  July  6  it  was  not  sure  that  the 
necessary  funds  could  be  secured  for  these  additional 
experiments. 

Illinois  State  Water  Survey,  Ukbana 

Like  Milwaukee,  Urbana  is  a  place  which  should  be 
visited  by  anyone  who  wishes  to  get  knowledge  and  en- 
thusiasm about  activated  sludge.  Here  the  new  process  is 
being  studied  in  minute  detail  from  numerous  scientific 
viewpoints,  including  the  agricultural. 

The  experiments  at  Urbana  were  begun  on  Nov.  2, 
191  I,  in  3-gal.  glass  bottles.  On  Jan.  4,  1915,  a  9x9-in. 
wood  tank,  with  glass  windows  front  and  back,  was  put 
in  use.  A  filtros  plate  was  placed  1  in.  from  the  bottom 
of  the  tank.    The  working  sewage  depth  Avas  3  ft.  7  in. 

On  May  5,  1915,  two  concrete  tanks  went  into  service. 
Each  tank  is  square  in  plan,  witli  an  area  of  10  sq.ft.  and 
a  depth  of  S  ft.  The  sewage  depth  is  about  5  ft,  and 
the  utilized  holding  capacity  is  400  gal.  per  tank.  In 
the  bottom  of  each  tank  there  are  9  sq.ft.  of  filtros  plates 
for  air  distribution.  On  July  6  two  more  concrete  tanks, 
of  the  same  dimensions  as  those  just  described,  were  put 
in  use.  One  of  these  has  a  filtros  plate  or  air-diffusing 
area  of  3  sq.ft.  and  the  other  of  only  1  sq.ft. 

The  air  for  all  the  experiments  has  been  supplied  from 
the  University  of  Illinois  compressor  plant,  reduced  from 
about  80  to  8  lb.   All  the  air  used  is  metered. 

The  earlier  experiments  at  Urbana  were  described  in 
Engineering  News  of  Apr.  1,  1915  (p.  6-17).  At  the 
time  of  my  visit  on  June  12,  1915,  about  1  cu.ft.  of  air 
per  gal.  of  sewage  treated  was  being  used,  and  the  first 
two  concrete  tanks  were  being  operated  four  cycles  a  day. 

The  sewage  used  in  the  experiments  is  a  quite  fresh 
average  domestic  sewage.  For  the  bottle  and  9-in.  tank 
experiments  the  sewage  was  brought  in  5-gal.  carboys 
from  the  nearby  Champaign  trunk  sewer ;  but  the  concrete 
tanks  are  supplied  by  pumping  from  the  same  sewer.  All 
the  experiments  have  been  conducted  indoors. 

Drying  beds  for  the  sludge  from  the  four  concrete  tanks 
were  put  in  operation  about  June  20,  1915.  Tests  are  to 
be  made  of  a  sluclge-drying  device  which  acts  on  the  prin- 
ciple of  a  Robaeher  wheel.  Filtros  plates  form  the  com- 
partments of  this  wheel.  Through  these  plates  a  vacuum 
may  be  applied  to  exhaust  moisture  from  the  sludge,  and 
then  pressure  may  be  used  to  discharge  the  sludge. 

Following  the  advice  of  Dr.  Gilbert  J.  Fowler,  of 
Manchester,  England,  the  aim  is  to  secure  and  retain  in 
the  tanks  from  25  to  33%  of  activated  sludge. 

Notable  features  of  the  Urbana  experiments  are  the 
studies  being  made  of  the  biological  condition  and  of  the 
fertilizing  value  of  the  sludge.  This  value  is  shown  both 
by  analyses  and  by  controlled  plant  cultures. 

The  experiments  are  being  conducted  under  the  direc- 
tion of  Prof.  Edward  Bartow.  Director  of  the  Illinois 
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State  Water  Survey,  by  F.  W.  Mohlman,  W.  D.  Hatfield 
and  Robins  Russell.  A.  N.  Talbot,  professor  of  munici- 
pal engineering  at  the  University  of  Illinois,  was  adviser 
in  designing  and  constructing  the  new  concrete  tanks. 

Cleveland  Sewage-Testing  Station 
On  May  5,  1915,  an  outdoor  tank,  5x10  ft.  in  plan  and 
5  ft.  deep,  on  the  activated-sludge  plan,  was  placed  in 
service  at  Cleveland,  and  at  the  date  of  my  visit  (June  15, 
1915)  an  indoor  tank  17^2  in-  square  in  plan  by  about 
5  ft.  of  sewage  depth  was  being  made  ready.  These  were 
both  fill-and-draw  tanks,  of  wood,  with  flat  bottoms. 

The  activated-sludge  experiments  at  Cleveland  are 
being  conducted  at  the  old  selvage-testing  station  on  the 
lake  front.2  The  large  tank  was  formerly  a  roughing 
filter.  To  convert  it  into  an  activated-sludge  tank  the 
old  filter  gravel  was  thrown  out  and  the  manifold  system 
used  for  air  distribution.  This  system  consists  of  a  cen- 
tral pipe  8  in.  in  diameter,  with  2-in.  branches,  6  in. 
c.  to  c.  The  branches  were  perforated  with  holes  about 
T3e  in.  in  diameter,  spaced  6  in.  c.  to  c.  Air  was  being 
supplied  at  the  rate  of  3  rait,  per  min.  for  the  whole 
tank,  or  0.05  cu.ft.  per  min.  per  sq.ft.  of  tank  bottom. 

If  necessary,  at  any  time,  compressed  air  may  be  stored 
in  a  tank.  All  the  air  used  is  metered  and  likewise  the 
electric  current  which  drives  the  motor.  Reducing  valves 
maintain  a  constant  flow  of  air  to  the  sewage  which  is  be- 
ing aerated. 

The  air  distribution  in  the  outdoor  tank  has  been  un- 
even. The  unevenness  or  somewhat  violent  boiling  shifts 
from  side  to  side,  suggesting  that  some  of  the  perfora- 
tions in  the  air  pipe  may,  at  times,  be  stopped  up.  To 
offset  this  condition  it  has  been  found  advisable  to  shut  off 
the  air  for  a  short  period  and  then  release  the  same.  This 
method  of  procedure,  on  account  of  the  additional  pres- 
sure, creates  a  violent  bubbling  and  stirring  action. 

At  first,  difficulties  with  the  compressor  interfered  with 
a  continual  operation  of  the  plant.  However,  on  May  18 
the  large  tank  was  placed  in  operation  on  the  fill-and-draw 
plan,  and  has  been  working  ever  since.  The  tank  was 
aerated  for  a  week  without  drawing  off  any  of  the  super- 
natant liquid.  This  aeration  period  was  then  reduced  to 
three  days  for  two  weeks  and  since  then  it  has  been  in- 
creased to  one  week. 

The  sewage  used  for  the  tests  is  distinctly  stale.  The 
question  has  arisen  whether  this  would  materially  affect 
the  process  being  tested.  The  suspended  matter  in  the 
treated  sewage  settles  rapidly,  as  at  other  places.  From 
a  putrescibility  standpoint,  the  treated  sewage  stood  up 
for  3y2  days.  Up  to  June  15  no  nitrification  had  been 
secured. 

The  indoor  tank  is  being  used  to  study  air  distribution 
and  to  secure  cost  data.  A  satisfactory  air  distribution 
was  not  secured  until  a  filtros  block  was  used  for  the 
purpose.  First  a  2-in.  layer  of  sand  held  in  a  box  between 
fine  screens  was  tried.  The  sand  streaked  and  gave  no 
uniformity.  On  substituting  a  perforated  tin  plate  the  air 
appeared  at  the  surface  in  large  bubbles  and  unevenly. 

After  securing  some  activated  sludge  in  the  two  tanks 
described,  the  intention  is  to  fit  up  another  wooden  tank, 
about  6  ft.  in  diameter  and  in  height,  and  operate  it  on 

2See  "Engineering  News,"  Feb.  13,  1913.  For  the  present, 
the  new  tests  will  be  carried  on  with  the  tank  and  apparatus 
at  hand,  so  certain  details  which  might  affect  the  results  are 
lacking.  Tests  formerly  conducted  at  this  station  with  sludge 
from  Imhoff  tanks  make  it  particularly  desirable  to  run 
similar  tests  with  activated  sludge 


the  continuous-flow  plan.  This  tank  will  be  located  on 
the  lake  edge  and  filled  directly  from  the  settling-tank 
chamber  without  pumping. 

Robert  Hoffman  is  City  Engineer  of  Cleveland.  The 
tests  just  outlined  are  under  the  direction  of  R.  Winthrop 
Pratt,  Consulting  Engineer  on  Cleveland  Sewage  Dis- 
posal, and  in  immediate  charge  of  George  B.  Gascoigne, 
Assistant  Engineer. 

Plain  and  Activated-Sludge  Aeration  at  the 
Brooklyn  Sewage-Testing  Station 

A  large  outdoor  sewage-aeration  tank  of  unique  design, 
originally  installed  to  conduct  experiments  similar  to 
those  carried  on  at  the  same  site  by  Black  and  Phelps  in 
1910-11,  was  changed  to  the  activated-sludge  plan  about 
the  middle  of  March,  1915.  Bottle  experiments  have  also 
been  conducted  here. 

The  tank  is  of  wood,  12  ft.  in  diameter,  25%  ft.  high, 
with  a  sewage  depth  of  about  22  ft.  and  a  holding  capac- 
ity of  16,000  gal.  Compressed  air  is  admitted  at  the 
bottom  through  a  grid  of  pipe  perforated  with  ^-in. 
holes,  6  in.  c.  to  c.  To  get  additional  diffusion  of  the 
air  this  grid  is  placed  midway  in  a  15-in.  bed  of  gravel. 
In  addition,  on  its  upward  way  the  air  passes  through 
nine  equal-spaced  horizontal  disk  deflectors,  composed 
of  inclined  slats  of  wood.  These  deflectors  are  also  de- 
signed to  prevent  streaming  of  the  sewage  in  its  down- 
ward passage  through  the  tank.  Originally  the  aerated 
sewage  was  taken  out  at  a  point  1  ft.  above  the  top  of  the 
gravel  bed;  but  since  the  activated-sludge  experiments 
were  started  it  has  been  drawn  out  at  a  point  about  one- 
third  up,  so  as  to  remove  10,000  gal.  of  the  clearer  liquor- 
and  leave  6000  gal.  of  sludge  and  sewage. 

The  tanks  are  aerated  22y2  hr.  out  of  the  twenty-four. 
The  schedule  is  as  follows:  Air  off  from  8  to  10:30  a.m., 
with  sewage  being  drawn  from  9  to  10  :30  a.m. ;  refilling, 
with  air  on,  from  10  :30  a.m.  to  12  m.  Air  is  applied  at 
the  rate  of  1.17  volumes  of  air  to  1  volume  of  sewage 
(full-tank  basis)  treated. 

The  writer  observed  the  tank  on  June  21,  1915.  Not- 
withstanding the  means  of  air  distribution  already  de- 
scribed, there  was  a  decided  boiling  on  a  third  or  more 
of  the  area  of  the  tank.  Samples  of  the  top  liquor  be- 
come well  clarified  after  a  brief  period  of  sedimentation. 

A  small  aerated  contact  bed  has  also  been  tested  at 
Brooklyn. 

E.  J.  Fort  is  Chief  Engineer  and  George  T.  Hammond 
is  Engineer  of  Design  of  the  Bureau  of  Sewers,  Borough 
of  Brooklyn- 

Cascade  Aerator  and  Continuous  Multiple-Contact 
Bed  at  Brockton,  Mass. 
Instead  of  using  an  air  compressor  to  force  air  through 
sewage  under  a  considerable  head,  R.  S.  Weston,  Sanitary 
Engineer,  Boston,  Mass.,  decided  to  try  the  more  efficient 
centrifugal  pump  to  lift  and  relift  the  sewage  itself  under 
a  very  low  head  to  a  cascade  aerator  over  which  it  would 
flow  in  a  thin  air-exposed  sheet  to  and  through  a  tank 
nearly  filled  with  cobblestones.3  The  effluent  from  the 
"Brockton  tank,"  as  Mr.  Weston  has  named  it,  goes  to  an 
Imhoff  tank,  and  the  effluent  from  this  goes  to  a  sprink- 
ling filter. 

Twenty  years  ago  Brockton  built  sanitary  sewers,  a 
receiving  reservoir,  a  pumping  station,  a  3-mile  force 

3Similar  to  the  Clark  tank  at  Lawrence  (described  further 
on),  but  with  the  slate  replaced  by  cobbles. 
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main  and  intermittent  sand  niters.  Since  then  more  sand 
filters  have  been  built,  and  a  Weand  rotary  screen  and 
sprinkling  filters  have  been  put  in ;  but  the  sand  filters  are 
still  overtaxed  and  the  sprinkling  filters  do  not  operate 
satisfactorily. 

The  sewage  is  strong,  contains  wastes  from  the  leather 
and  shoe  industries,  and  is  very  stale  when  it  reaches  the 
disposal  works,  some  of  it  15  mi.  from  the  point  of  origin. 
At  the  pumping  station  the  sewage  is  only  13  to  15  per 
cent,  saturated  with  dissolved  oxygen,  which  disappears 
when  the  sewage  is  delivered  through  the  force  main  at 
the  sewage  works.  The  deficiency  in  oxygen  is  a  great 
disadvantage,  especially  in  winter.  The  Brockton  Sewer- 
age Commission  recently  employed  Mr.  Weston  to  report 


The  tank  is  of  wood,  10  ft.  square  and  10  ft.  in  maxi- 
mum depth,  and  has  a  holding  capacity  or  detention 
period  of  five  hours,  the  same  as  the  Clark  tank  at  Law- 
rence. On  a  false  bottom  there  is  a  bed  of  6-in.  cobble- 
stones, 6  ft.  in  depth,  above  which  the  sewage  stands  to 
a  depth  of  12  in.  There  is  a  shallow  chamber  with  a  slop- 
ing bottom  which  gives  a  depth  of  0.5  to  2  ft. 

A  stream  of  sewage  is  continuously  discharged  over  the 
aerator  and  into  the  tank.  A  centrifugal  pump  takes 
sewage  from  the  bottom  of  the  tank  for  reaeration  and 
discharges  it  back  into  the  orifice  tank  and  then  to  and 
over  the  aerator.  At  the  same  time  a  portion  of  the 
treated  sewage  is  flowing  by  gravity  from  the  base  of  the 
"Brockton  tank"  into  the  bottom  of  the  Imhoif  tank.  At 


FIGS.  2  TO  4.    VIEWS  AT  THE  EXPERIMENTAL,  PLANT,  BROCKTON,  MASS. 

Pis-  2— "Brockton  tank,"  with  orifice  and  weir  boxes  and  cascade  aerator  in  middle  distance;  Imhoff  tank  in  foreground. 
Fig.  3_Weir  box  and  cascade  aerator.  Fig.  4— Superintendent  Hornaday  and  the  Editor  being  snapshotted  by  Mr.  Weston 


on  improvements  to  the  works.  In  his  experiments  he  is 
working  in  cooperation  with  Benjamin  B.  Chapman,  City 
Engineer,  and  Frank  E.  Kennedy,  Superintendent  of 
Sewage  Beds. 

At  the  experimental  plant  (Fig.  2)  sewage  "supposed 
to  be  fine-screened"  is  delivered  into  an  orifice  box  about 
2x3  ft.  in  plan  and  1  ft.  deep.  From  this  it  flows  through 
a  calibrated  orifice  to  a  small  weir  box  and  over  a  weir 
about  18  in.  long  on  to  the  cascade  aerator.  This  aerator 
(Fig.  3)  was  made  of  corrugated  sheet  iron,  with  the  cor- 
rugations at  right  angles  to  the  sewage  flow.  It  is  about 
2  ft.  wide,  has  a  slope  of  1  ft.  vertical  to  10  ft.  horizontal 
and  has  a  total  length  of  about  20  ft.,  secured  by  placing 
it  along  two  sides  of  the  tank  which  receives  the  aerated 
sewage.  The  sewage  flows  down  the  aerator  in  a  thin 
sheet  and  is  well  broken  up  by  the  corrugations. 


the  time  of  my  visit  (June  25,  1915)  the  sewage  was  being 
passed  over  the  aerator  and  through  the  tank  twenty 
times. 

The  Imhoif  tank  (foreground  of  Fig.  2)  is  of  galvan- 
ized sheet  iron,  5  ft.  in  diameter  and  6  ft.  high,  with  4y2 
ft.  of  sewage  depth.    The  settling  period  is  2  hr. 

Two  sludge  beds  of  sand,  each  5  ft.  square,  receive  the 
Imhoff-tank  sludge. 

The  sprinkling  filter  is  built  of  broken  stone  with  rub- 
ble wall  It  is  12  ft.  in  diameter  and  6.5  ft.  deep.  It  is 
a  replica  of  one  sprinkler  unit  of  the  nearby  municipal 
filter. 

On  one  of  the  preliminary  runs  fine-screened  sewage 
was  aerated  continuously  for  15  days.  A  nitrification  of 
2.5  parts  (nitrates)  per  1,000,000  was  secured.  This 
subsequently  decreased,  but  was  not  altogether  lost.  At 


July  22,  1915 


ENGINEERING  NEWS 


i«y 


the  time  of  my  visit  the  plant  had  been  operated  since 
June  6,  1915,  on  the  continuous  plan  already  described. 
To  that  date  the  oxygen  consumed  (required  oxygen)  had 
been  greatly  reduced,  the  nitrites  largely  increased  and 
there  had  probably  been  a  slight  nitrification.  The 
sprinkling  filter  effluent  showed  nitrification.4 

There  was  a  finely  divided  gray  scum,  less  than  0.5  in. 
thick,  on  the  "Brockton  tank,"  but  no  scum  on  the  Imhoff 
tank.  Samples  of  top  liquor  from  the  "Brockton  tank" 
showed  to  the  eye  considerable  finely  divided  suspended 
matter,  but  unlike  the  suspended  matter  in  activated-tank 
top  liquors.  There  was  little  odor  to  the  samples  from 
either  tank.  A  cobblestone  lifted  from  the  first  tank  was 
well  covered  with  a  blackish  sludge.  It  was  said  that  fly 
larva?  appear  in  the  "Brockton  tank";  also  tubifex,  one 
of  the  scavenging  worms. 

Under  date  of  July  12,  1915,  Mr.  Weston  sent  the 
writer  the  following  supplementary  facts  and  comments: 

The  Brockton  experiments  are  being  made  to  determine 
the  relative  value  of  aeration  and  contact  with  the  accumula- 
tions of  sludge  on  a  contact  surface,  as  suggested  by  Clark 
and  others,  and  as  compared  with  the  activated-sludge  method 
as  suggested  by  Fowler  and  others — i.e.,  aeration  with  fixed 
and  with  moving  sludge  respectively.  The  method  of  aeration 
by  pumping  over  a  cascade  is  being  tried.  A  trial  of  aeration 
with  compressed  air,  using  filtros  plate  for  distribution,  is 
being  considered.  After  the  completion  of  the  experiments 
with,  the  cobbles  they  will  be  removed  and  the  tank  used  as 
a  continuous  activated-sludge  tank. 

The  height  of  40  ft.  for  pumping  the  sewage  will,  of  course, 
make  the  air  blower  the  cheaper  machine.  We  are  starting, 
however,  with  the  extreme  amount  of  aeration  which  is  pos- 
sible with  the  devices  as  constructed,  and  hope  that  this  can 
be  gradually  reduced. 

Aerated  Slate  and  Activated-Sludge  Tanks  at  the 
Lawrence  Experiment  Station 

Like  so  many  other  innovations  in  sewage  treatment, 
the  activated-sludge  process  was  suggested  by  experiments 
carried  mi  at  Lawrence  under  the  direction  of  H.  W. 
Clark,  Chemist  of  the  Massachusetts  State  Board  of 
Health.  It  was  here  in  1912  that  Gilbert  J.  Fowler,  of 
Manchester,  England,  renewed  his  interest  in  sewage 
aeration  to  such  an  extent  as  to  lead  him  to  undertake 
experiments  of  his  own  on  his  return  to  England.  The 
results  of  these  experiments  by  Fowler,  and  also  by  others 
in  England,  came  back  over  the  Atlantic  in  such  form 
as  to  cause  the  starting  up  of  activated-sludge  experi- 
ments in  the  United  States  and  Canada  in  and  since  the 
latter  part  of  1914. 

Just  what  Dr.  Fowler  saw  at  Lawrence  and  Mr. 
Clark's  view  of  its  relation  to  the  early  stages  of  the 
activated-sludge  process  may  best  be  stated  in  Mr.  Clark's 
own  words: 

He  [Dr.  Fowler]  visited  the  station  in  August,  1912.  At 
that  time  we  had  been  carrying  on  bottle  experiments  upon 
aeration  for  four  months,  as  explained  in  the  reports  on  the 
Lawrence  work  [Massachusetts  State  Board  of  Health]  for 
1912  and  1913.  In  these  gallon-bottle  experiments,  in  which 
aeration  was  kept  up  continuously,  we  produced  stable  sewage 
and  high  nitrification.  The  bottles  were  emptied  daily  and 
filled  with  fresh  sewage,  allowing  only  what  we  designated 
as  "growths"  on  the  sides  and  bottoms  of  the  bottles  to  re- 
main. By  means  of  these  "growths"  and  aeration,  we  day 
after  day  produced  stable  and  highly  nitrified  bottle  effluents. 
This  was  the  work  shown  to  Dr.  Fowler  in  August,  1912. 
On  returning  to  England  he  began  exactly  similar  experiments 
[except  that  he  retained  sludge  in  the  bottle],  but  instead  of 
calling  the  algal  life  and  other  life  in  the  bottle  "growths," 
as  we  designated  it,  he  gave  it  the  more  taking  name  of 
"activated  sludge." 


'A  letter  from  Mr.  Weston  states  that  the  nitrification  was 
1.1  parts  per  million  on  July  6  and  2.2  parts  on  July  9. 


Meanwhile  at  Lawrence  attention  was  directed  to  sew- 
age aeration  in  tanks  containing  slate — called  lor  con- 
venience aerated  slate  tanks.  The  slate  were  thin.  At 
first  they  were  placed  vertically,  hut  lor  the  last  two  years 
they  have  been  in  a  horizontal  position.  During  the  pres- 
ent year  activated-sludge  experiments  have  also  been  car- 
ried on  at  Lawrence. 

Visiting  Lawrence  on  June  28,  1915,  I  first  noted  three 
slate  tanks.  These  are  small  rectangular  tanks  of  gal- 
vanized iron,  with  a  sewage  depth  of  about  :3  ft.  Two 
have  a  capacity  of  200  gal.  each  and  one  of  1(58  gal.  If 
the  slate  in  the  tanks  were  packed  solidly  it  would  occupy 
respectively  10,  3.5  and  1.75  per  cent,  of  the  space.  The 
sewage  is  aerated  for  5  hr.,  at  the  rate  of  50,000  cu.ft.  of 
air  per  hr.  per  1,000,000  gal.  of  sewage.  After  aeration 
the  sewage  is  drawn  off  down  to  the  sludge,  the  tank 
is  refilled,  and  aeration  is  resumed.  Through  the  night, 
aeration  is  discontinued,  as  the  mechanical  plant  at  the 
Lawrence  station  is  operated  only  12  hr.  a  day. 

Air' is  supplied  to  the  bottom  of  the  tanks  by  a  blower. 
One  tank  has  two  air  inlets;  each  of  the  others  has  one 
inlet  and  an  air  deflector. 

•  The  aerated  slate  tanks  give  a  stable  effluent  90  per 
cent,  of  the  time,  and  always  produce  a  stable  sludge. 
The  original  sewage,  it  may  be  added,  from  combined 
sewers,  is  fairly  strong. 

Activated-sludge  tanks  have  been  in  operation  at  Law- 
rence since  February,  1915 — in  addition  to  the  bottle 
experiments '  with  aeration  and  "growths"  already  men- 
tioned, begun  in  April,  1912,  and  continued  to  date.  Two 
small  tanks  are  in  use.  One  is  of  galvanized  iron,  26  in. 
in  diameter  and  48  in.  high,  and  is  tilled  nearly  to  the 
top.  The  other  tank  is  of  wood — a  small  barrel.  Metered 
air  is  admitted  to  the  bottom  of  each  tank  through  a 
single  inlet,  at  the  rate  of  about  250,000  cu.ft.  per  hr.  per 
1,000,000  gal.  of  sewage,  or  five  times  the  rate  for  the 
aerated  slate  tanks. 

Mr.  Clark  states  that  the  same  general  results  are  being 
obtained  with  the  activated-sludge  tanks  at  Lawrence  as 
elsewhere,  but  that  he  is  more  interested  in  the  aerated 
slate  tanks,  which  give  better  results  at  less  operating 
cost  for  air.  The  Lawrence  activated-sludge  tanks  give 
a  quick-settling  stable  liquor,  without  nitrates,  and  a 
stable  sludge. 

Both  kinds  of  tanks  at  Lawrence  are  indoors.  The 
sewage  treated  in  them  probably  never  goes  below  48  deg. 
F.  Equally  good  results  appear  to  have  been  obtained 
with  the  lower  as  with  the  higher  temperatures,  but  it  is 
not  known  how  low  the  temperatures  could  go  and  still 
give  good  results. 

It  is  interesting  to  note  that  the  effluent  from  the 
aerated  slate  tanks  has  been  successfully  treated  by  a 
sprinkling  filter  at  the  rate  of  9,000,000  gal.  a  day,  applied 
during  a  period  of  22  hr. 

Experiments  at  Regina 

While  at  Chicago  the  writer  heard  that  activated- 
sludge  experiments  had  been  conducted  at  Regina,  Sask., 
under  the  direction  of  R.  0.  Wynne-Roberts.  Regina  was 
too  far  afield  to  warrant  a  visit,  but  the  Canadian  Engi- 
neer of  July  1,  1915,  contains  a  description  of  the  Regina 
plant  written  by  Mr.  Roberts.  The  following  statements 
are  from  that  source. 

Two  indoor  galvanized-iron  tanks,  4  ft.  7y2  in.  in 
diameter,  with  a  2-in.  central  outlet  pipe  in  their  bottom 
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and  a  long,  narrow  glass  window  in  their  side,  were  pro- 
vided. The  sewage  depth  was  ahout  5y2  ft.,  giving  about 
700  U.  S.  gal.  of  sewage  per  tank. 

The  tanks  were  filled  with  raw  sewage.  Aeration  was 
started  in  No.  1  on  May  18  and  in  No.  2  on  May  20,  1915. 
After  two  days'  aeration  a  "pailful  of  concentrated  sew- 
age from  houses"  not  yet  connected  with  the  sewers  was 
poured  into  each  tank.  Subsequently  the  process  was 
"repeated  about  seven  times."  What  happened  still  later 
is  not  stated. 

Air  was  supplied  to  Tank  1  by  means  of  an  improvised 
air  compressor  and  receiver  through  pipe  in  the  bottom 
of  the  tank.  Perforations  6  in.  c.  to  c,  covered  with 
canvas,  served  as  air  diffusers.  The  size  and  arrangement 
of  the  air  pipes  and  the  size  of  the  perforations  are  not 
given. 

The  air  supply  for  Tank  No.  2  was  secured  by  an 
improvised  and  apparently  unsatisfactory  injector,  which 
discharged  a  mixture  of  sewage  and  air  at  the  top  of  the 
tank  with  such  force  that  it  was  driven  nearly  to  the 
bottom  of  the  tank,  where  it  was  spread  out  to  the  side 
of  the  tank  by  striking  an  inverted  cone. 

The  air  delivered  to  each  tank  was  measured  by  a  %-in. 
orifice  plate  inserted  in  the  air  pipe,  with  a  connection 
from  either  side  of  the  plate  to  a  water  gage.  The  aim 
was  to  supply  air  at  the  rate  of  0.25  cu.ft.  per  min.  per 
sq.ft.  of  tank  area. 

Mr.  Eoberts'  connection  with  the  experiments  closed 
on  May  31,  when  they  were  taken  in  charge  by  P.  A. 
McArthur,  City  Engineer  of  Eegina. 
Andrews  and  Cruckshanks  were  em- 
ployed to  make  analyses,  but  at  the 
time  Mr.  Eoberts  wrote,  full  results 
were  not  available. 


Settling  and  Aerated  Contact-Bed 
Experiments  at  Houston,  Tex. 

Present  indications  are  that  Hous- 
ton, Tex.,  will  be  the  first  city  to  treat 
all  its  sewage  by  the  activated-sludge 
process.  However  that  may  be,  it 
seems  worth  while  to  relate  briefly  how 
E.  E.  Sands,  City  Engineer  of  Hous- 
ton, experimented  for  four  months  with 
sedimentation  and  the  treatment  of  the 
settled  sewage  in  an  aerated  contact 
bed  and  by  electrolysis,  and  then,  after 
visiting  a  number  of  places  where  ex- 
periments with  activated  sludge  are 
being  carried  on,  decided  that  this  new 
process  was  just  the  one  to  meet  con- 
ditions at  Houston  and  began  to  design 
works  to  treat  the  sewage  of  160,000 
people,  including  residents  of  some 
suburbs. 

Houston  has  a  strong  sanitary  sewage 


per  cent,  of  voids,  giving  a  sewage-holding  capacity  of 
270  gal.  A  small  air  compressor,  driven  by  a  Vi-np. 
induction  motor,  supplied  air  at  the  bottom  of  the  tank 
through  three  y2-m.  pipes,  each  perforated  with  five  tVm- 
holes.  A  gas  meter  and  a  mercury  U-tube  showed  the 
amount  and  pressure  of  the  air  supply.  At  first  the  air 
had  a  tendency  to  go  up  through  two  or  three  orifices. 
A  relief  valve  was  put  on  and  the  compressor  speeded  up, 
after  which  a  better  distribution  was  secured.  An  air 
pressure  of  81  in.  of  water  was  required  to  force  the  air 
through  42  in.  of  sewage.  This  is  thought  to  have  been 
due  to  partial  stoppage  of  the  pipe  perforations  by  the 
stone.  The  aerated  tank  or  contact  bed  was  operated  on 
the  fill-and-draw  plan. 

Average  stability  results  under  the  conditions  stated 
are  shown  by  the  accompanying  table. 
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Aeration  for  more  than  90  min.  showed  but  little  fur- 
ther improvement.  It  was  not  unusual,  Mr.  Sands  states, 
for  the  aerated  effluent  to  stand  up  40  to  45  days  or  more. 
An  oxygen-consumed  test  showed  351  parts  per  1,000,000 
in  the  raw  sewage  and  10  parts  in  the  aerated  sewage. 

The  electrolytic  tank  or  flume,  similar  to  the  one  at 
Oklahoma  City,  was  22  in.  wide,  about  14  in.  deep,  and 
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SECTION  C-D  Capacity  6  Cu. Ft.  p. Min 

FIG.  5.    TENTATIVE  DESIGN  FOR  ACTIVATED-SLUDGE  TANK,  HOUSTON 

The  holding  capacity  of  the  aerating  tank  is  2850  cu.ft.;  of  the  upper  part 
of  the  settling  tanks,  761  cu.ft.;  of  the  lower  part  of  the  settling  tanks,  156 
cu.ft.  The  aerating  period  is  75  min.  The  inflow  of  raw  sewage  is  at  the  rate 
of  about  226  gal.  per  min.  and  the  return  flow  of  sludge  at  the  rate  of  about 
57  gal.  per  min.  The  settling  period  in  the  upper  part  of  the  settling  tank 
is  20  min.  The  required  volume  of  air  (compressed)  is  84  cu.ft.  per  min.,  not 
including  that  for  the  sludge-return  pipe 


which  is  more 

or  less  septic  when  it  reaches  the  pumping  station.  In 
the  experimental  plant  this  sewage  first  went  to  a  set- 
tling tank  6  ft.  wide,  20  ft.  long  and  5  ft.  deep,  from 
which  sludge  was  removed  to  prevent  septic  action.  The 
tank  was  operated  on  the  fill-and-draw  plan.  The  settled 
sewage  was  measured  by  a  weir. 

The  aerated  contact  bed  was  a  tank  5  ft.  square  and 
3.55  deep,  filled  practically  to  the  top  with  iy2  to  2-in. 
broken  limestone  and  settled  sewage.    The  stone  had  42 


30  ft.  long.  It  was  filled  with  vertical  plates  about  1  in. 
apart  supplied  with  electric  current  at  4  volts  and  150 
amp.  (sometimes  5.8  and  315  respectively).  Sewage 
settled  for  various  periods  was  passed  through  the  elec- 
trolytic flume  at  the  rate  of  27,000  gal.  a  day,  but  no 
"consistent  results"  were  obtained.  Crude  sewage  with 
351  parts  per  1,000,000  of  oxygen  consumed,  which  after 
being  settled  2  hr.  and  aerated  in  the  contact  bed  for  2y2 
hr.  showed  only  10  parts  per  1,000,000  of  oxygen  con- 
sumed, showed  78  parts  after  the  same  sedimentation 
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period,  followed  by  electrolytic  treatment  at  4  volts  and 
150  amperes.  The  same  electrolytic  effluent,  after  being 
aerated  for  6  min.  in  an  open  barrel,  showed  63  parts  of 
oxygen  consumed. 

The  conclusions  drawn  by  Mr.  Sands  from  his  experi- 
ments were  that  the  electrolytic  process  was  too  uncertain 
to  warrant  further  consideration  and  that  the  aerated 
contact  bed  supplied  with  settled  sewage  indicated  that 
"a  first-class  effluent  may  be  obtained  by  a  plant  occupy- 
ing a  relatively  small  area,  aud  without  creating  any 
nuisance,  but  that  the  cost  of  operating  such  a  plant 
would  be  comparatively  high." 

Proposed  Activated- Sludge  Plant  at  Houston 

After  making  a  trip  to  Milwaukee  and  other  sewage- 
experiment  and  sewage-disposal  plants  Mr.  Sands  decided 
late  in  May,  1915,  that  the  activated-sludge  process  would 
solve  the  sewage  problem  of  Houston. 

The  Houston  effluent  will  be  discharged  into  a  navi- 
gable stream  which  is  not  used  for  water-supply  pur- 
poses, so  only  nuisance  prevention  need  be  considered. 
Ordinary  sewage-treatment  works  would  require  pumping 
of  the  sewage  several  miles  under  a  considerable  bead, 
which  would  he  avoided  with  the  activated-sludge  process. 

On  -Tune  30  Mr.  Sands  sent  Engineering  News  his  pre- 
liminary design  (Fig.  5)  for  a  unit  of  an  activated-sludge 
plant  for  Houston.  He  states  that  the  design  is  liable  to 
change  before  he  begins  construction,  and  that  meanwhile 
criticism  would  he  welcome. 

Coarse  screens  and  grit  chambers  will  he  installed  at 
the  pumping  station.  The  disposal  plant  consists  simply 
of  electrically  operated  blowers,  activated-sludge  tanks 
and  perhaps  sludge-drying  beds. 

Mr.  Sands  considers  as  settled  that  to  meet  Houston 
conditions  aeration  for  from  60  to  75  min.  followed  by 
settlement  for  from  15  to  20  min.  will  be  sufficient.  He 
also  believes  that  "a  return  rate  of  from  20  to  25%  in  the 
sludge  pipe  will  keep  a  sufficient  amount  of  activated 
sludge  in  the  aerating  tank  to  produce  first-class  results." 
He  is  in  doubt  as  to  the  best  means  of  controlling  the 
sewage  flow  in  the  tank  and  of  returning  activated  sludge 
to  the  tank,  and  is  not  satisfied  that  filtros  blocks  will  be 
the  best  medium  for  air  diffusion.  He  is  making  experi- 
ments to  clear  up  some  of  these  doubts. 


The  original  meaning  of  "vitrified"  is  "made  glassy," 
and  in  this  sense  few,  if  any,  ceramic  products  are  vitri- 
fied.1 On  account  of  the  differing  characteristics  of  differ- 
ent clays,  the  best  degree  of  burning  is  variable,  and  the 
resulting  appearance  also  varies.  Often  a  product  of  more 
"glassy"  appearance  than  another  is  less  serviceable.  There 
is  no  uniform  meaning  applied  to  the  word  "vitrified"  as 
commonly  used.  An  analysis  of  the  several  effects  of  burn- 
ing clay  wares  leads  Prof.  Edward  Orton,  Jr.,  of  Colum- 
bus, Ohio,  in  a  paper  presented  to  the  recent  annual  meet- 
ing of  the  American  Society  for  Testing  Materials,  to 
conclude  that  the  most  useful  measure  of  burning  may 
be  determined  from  the  absorption,  interpreted  as  an 
index  of  resulting  compactness.  He  proposes  the  follow- 
ing definition : 

„i„1TH  1£w  standard  definitions  of  terms  relating-  to  sewer 
-2     I  6  „Amer,!?an.  Society   for  Testing  Materials  define 
vitrification    as    fusion  into  a  hard  glassy  material  under 


Where  the  word  "vitrified"  is  used  in  a  contract  or  agree- 
ment in  describing  the  properties  of  a  clay  product,  and  is  not 
further  defined  in  the  contract,  it  shall  mean  that  the  producl 
shall  have  attained  in  the  firing  process  such  a  degree  of  com 
pactness  that  its  mean  absorption  does  not  exceed  3  per  cent, 
of  its  own  initial  weight  of  pure  water,  when  subjected  to 
complete  immersion  in  cold  water  for  in  hr.  or  boiling  water 
for  3  hr.  Not  less  than  three  tests  shall  be  made  in  deter- 
mining the  mean  absorption,  and  no  single  test  may  exceed 
the  mean  by  more  than  0.5  per  cent.  Neither  the  possession 
of  the  visual  properties  or  appearance  of  a  glass  nor  any  defi- 
nite degree  of  physical  strength,  hardness,  color  or  specific 
gravity  shall  be  implied  as  an  attribute  of  vitrification. 

The  proviso  that  this  definition  applies  only  where  the 
contract  gives  no  definition  is  important.  If  vitrified 
paving  brick  of  5  per  cent,  absorption  gives  good  service 
(Mont  Schuyler,  St.  Louis,  Mo.),  the  specification  should 
set  limits  including  this  value2  and  the  definition  is  not 
intended  to  apply. 


In  a  paper  presented  before  the  recent  meeting  of 
the  National  Electric  Light  Association  at  San  Fran- 
cisco, J.  C.  Martin  described  the  difficulties  of  electric 
development  in  the  Pacific  Northwest  where  the  re- 
quirements of  the  association's  specifications  had  beeu 
embodied  in  acts  and  orders.  He  contended  that  the 
construction  advocated  was  well  adapted  only  to  East- 
ern conditions.  In  the  West,  distribution  at  pressures  up 
to  15,000  volts  or  more  is  necessary  because  of  sparse 
population.  The  construction  required  for  that  voltage  un- 
der the  specifications  was  prohibitive  in  cost. 

A  dispute  arose  in  comparing  oil  switches  with  air- 
break  switches,  hut  no  important  conclusion  resulted.  It 
was  agreed  that  oil  switches  give  less  trouble  generally, 
but  that  in  cases  where  air-break  switches  satisfy  they 
are  just  as  good.  One  member  stated  that  there  is  now 
an  instrument  for  locating  inductive  interferences,  and 
that  it  had  been  successfully  used.  If  the  inductive  in- 
terference of  the  two  lines  can  be  localized,  it  is  believed 
that  the  trouble  can  be  remedied  and  that  the  power  com- 
panies can  be  saved  the  present  annoyance  and  expense  of 
shifting  their  poles  at  the  bidding  of  the  telephone  com- 
panies. 


Unnecessary  Underground  Piping  in  the  streets  of  the 
Borough  of  Manhattan,  New  York  City,  was  described  in  a 
report  recently  made  by  Charles  N.  Green,  engineer  of  sub- 
surface structures  for  the  Public  Service  Commission,  to  Chief 
Engineer  Craven.  In  the  construction  of  the  subway,  which 
makes  necessary  the  removal  of  underground  piping,  the 
commission  is  obliged,  after  the  subway  itself  is  constructed, 
to  relay  all  pipes  that  have  been  displaced,  including  dupli- 
cate and  unused  pipes,  as  well  as  those  now  required  for 
service.  It  is  estimated  that  the  cost  of  relaying  these  un- 
necessary mains  is  from  $2000  to  $15,000  on  each  subway 
contract  section.  Mr.  Green  estimates  that  there  are  ap- 
proximately 1450  mi.  of  gas  mains  in  the  Borough  of  Man- 
hattan on  about  500  mi.  of  street,  and  about  800  mi.  of  water 
mains,  not  including  the  100  mi.  of  high-pressure  mains. 
There  is  no  reason  why  the  mileage  of  gas  mains  should  be 
greater  than  the  mileage  of  water  mains,  except  that  a 
considerable  part  of  the  mains  was  originally  laid  by  sepa- 
rate and  competing  companies.  Mr.  Green  estimates,  there- 
fore, that  there  are  at  least  500  miles  of  unnecessary  gas 
mains  occupying  space  beneath  the  street  surface  which  is 
badly  needed  for  other  underground  conduits.  The  city  de- 
rives little  revenue  from  these  underground  pipes  in  its 
streets,  as  most  of  them  were  laid  many  years  ago  under 
perpetual  franchises. 


2The  new  standard  specification  for  paving  brick  of  the 
American  Society  for  Testing  Materials  does  not  specify  ab- 
sorption, but  judges  the  brick  exclusively  by  appearance  and 
by  rattler  test. 
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FEtLasin®  Wltlhiouat  SIct®  Bimees 

In  the  construction  of  the  City  Trunk  Line,  by  means 
of  which  the  municipality  of  Los  Angeles  receives  its  ap- 
portionment of  the  Los  Angeles  Aqueduct,  flume  work  is 
employed  in  the  crossing  of  a  shallow  creek  bed.  The 
flume  erected  differs  from  the  standard  form  of  flume  con- 
struction in  that  no  outside  struts  or  braces  were  employed. 


k   4.'    >i  4x6x9' 


FIG.  1.    DETAILS  OP  FERNANDO  FLUME,  LOS  ANGELES 
WATER-WORKS 


The  flume  has  a  total  length  of  676  ft.  and  is  designed 
to  carry  a  flow  of  20,000  miner's  inches  (approximately 
258,000,000  gal.  per  24  hr.)  at  the  high  velocity  of  22 
ft.  per  sec.  The  grade  is  2.58  per  cent.  The  allowance 
for  n  in  Kutter's  formula  was  0.011.  The  structure  is  built 


FIG.  2.    VIEW  OF  FERNANDO  FLUME,  LOS  ANGELES 
WATER-WORKS 


on  a  tangent  and  carries  the  full  flow  of  the  aqueduct  18 
ft.  above  the  creek  bottom. 

The  flume  proper  is  built  of  2-in.  redwood  plank,  sized 
on  one  side,  calked  with  oakum,  with  inside  dimensions 
of  6I/0  ft.  in  width  and  4  ft.  in  depth,  with  an  allow- 
ance of  15  in.  for  freeboard. 


Since  the  usual  side  struts  were  considered  likely  to 
loosen  and  weaken  the  structure,  the  side  walls  are  held 
firm  by  bolting  the  outside  posts  to  both  the  cap  of  the 
bent  and  the  cross-tie  under  the  flooring  and  by  employing 
a  4x6-in.  cross-tie  doweled  in  at  the  top  (see  Figs.  1 
and  2). 

The  bents  are  of  selected  Oregon  pine,  set  12  ft.  apart, 
on  concrete  foundations,  except  over  the  stream  bed,  where 
there  is  a  truss  with  the  end  bents  placed  48  ft.  apart  to 
permit  the  passage  of  drift  in  winter  freshets.  The  cost 
complete  amounted  to  $7.50  per  lin.ft. — From  Burt  A. 
Heinly,  645  South  Olive  St.,  Los  Angeles,  Calif. 

IB- 
New  Rope^Testaimg  Mmdhiiime 

A  continuous  rope-testing  machine  recently  placed  on 
the  market  consists  of  a  series  of  four  revolving  grooved 
wheels,  which  grasp  the  rope  in  such  a  way  that  for  about 
8  ft.  of  its  length  it  is  subjected  to  a  known  tension.  Two 
forward  sheaves  and  a  coiling  frame  are  driven  by  a 
motor,  while  the  rear  pair  are  restrained  by  a  friction 
brake.    The  tension  can  be  regulated  by  a  lever,  which 


FIG.  1.    PLAN  AND  ELEVATION  OF  NEW  ROPE-TESTING 
MACHINE 


acts  on  the  friction  brake.  The  rear  sheaves  and  brake 
are  mounted  upon  a  sliding  carriage,  which  is  con- 
nected with  a  weighing  device  for  measuring  the  ten- 
sion in  the  rope.  Special  provision  is  made  for  testing 
the  extreme  ends  of  a  rope.  An  end  is  looped  over  a 
hook,  after  the  body  of  the  rope  has  been  tested,  and  a 
momentary  pull  is  exerted  upon  the  end.  The  accom- 
panying plan  and  elevation  illustrate  the  design  of  this 
machine.  For  the  photograph  of  the  machine  in  opera- 
tion we  are  indebted  to  the  New  York  Edison  Co. 

It  was  invented  by  A.  N.  Faulkner,  secretary  of  the 
Chesebro-Whitman  Co.,  64th  St.  and  First  Ave.,  New 
York  City.  This  company  proposes  to  lease  these  ma- 
chines as  soon  as  it  is  in  a  position  to  produce  them  in 
sufficient  quantity.  Mr.  Faulkner  states  that  he  intends 
to  build  another  machine  for  testing  steel  cables.  The 
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present  machine  is  adapted  especially  for  testing  rope  used 
for  rigging  work.  He  also  proposes  to  build  a  machine 
on  the  same  principle  as  the  present  one  for  testing  chains, 


PMG.  2.    ROPE -TESTING  MACHINE 


and  has  applied  for  a  patent  on  the  chain-testing  ma- 
chine. About  400  ft.  of  manila  rope  can  be  tested  by  the 
present  machine  in  10  min. 

m 

lEfec&iiail  New  HVtmsees  on  & 
Caimsil  Bffidfl®  aimcS  Dam 

By  W.  R.  Browne* 

Part  of  the  work  necessary  for  the  strengthening  of 
the  New  York  State  Barge  Canal  bridge1  at  Dam  5 
near  Rotterdam  Junction  consisted  of  erecting  a  new 
truss  on  the  downstream  side  of  each  of  the  three  spans, 
centered  2  ft.  outside  of  the  present  downstream  trass. 
This  work  was  made  difficult  by  the  limited  working 
space  available  ( Fig.  1 ) ,  due  to  the  necessity  of  keeping 
the  track  clear  for  the  passage  of  the  steam  hoist  used  in 
operating  the  wickets  and  gates  of  the  movable  dam.  The 
track  itself  proved  a  help,  in  that  it  provided  for  the 
use  of  flat  cars  for  running  the  iron  out  to  its  position, 
and  a  niggerhead  on  the  hoist  was  used  for  a  runner  or 
with  the  falls  on  a  ginpole,  as  each  in  turn  was  required. 

The  lower-chord  members  of  the  new  truss  were  placed 
with  a  set  of  falls  attached  to  the  upper  chord,  while  a 
light  latticed  steel  ginpole  served  to  place  the  remain- 
ing members  of  the  trasses.  The  members  were  swung 
up  to  the  bridge  at  the  west  approach,  landed  on  flat 
cars,  and  run  out  to  their  respective  positions  as  required. 

Since  the  steel  was  unloaded  at  the  shore  end  of  span 
1,  it  was  planned  to  erect  first  the  trass  in  span  3  and 
back  away  from  the  work,  clearing  up  the  bridge  as  the 
work  progressed.  Here,  however,  a  change  was  made, 
since  it  was  found  impossible  to  complete  the  reinforcing 
on  the  upstream  trass  of  span  3  in  time  to  allow  the 
start  of  the  new  trass  on  that  span  without  laying  off 
part  of  the  gang.  The  direct  causes  for  this  condition 
were,  first,  the  nature  of  the  reinforcing  on  the  upstream 
truss  was  such  that  only  a  few  men  could  be  used ;  and, 
second,  the  state  would  not  permit  the  increase  of  dead- 
load  caused  by  the  erection  of  the  new  truss  until  the 
upstream  trass  reinforcement  was  completely  driven  up. 

♦Fort  Trumbull  Beach,  Milford.  Conn. 

1Por  description  of  the  movable  dam  and  bridge  used  on 
the  Barge  Canal,  see  "Engineering  News,"  May  27,  1915,  p. 


For  these  reasons  the  trusses  in  spans  2  and  1  were 
erected,  in  the  order  named,  and  jacked  onto  the  shoes 
to  clear  the  track  before  the  last  truss  was  started.  This 
program  caused  less  inconvenience  than  was  thought 
probable,  but  incurred  a  slightly  greater  expense,  in  that 
the  same  ground  had  to  be  covered  twice. 

As  previously  mentioned, '  when  completed  and  in 
position,  the  new  trusses  were  to  be  centered  2  ft.  outside 
the  old  trasses ;  but  it  was  necessary  to  erect  them  outside 
of  the  final  position  to  permit  connecting  and  riveting. 
In  order  that  the  trusses  might  retain  camber  during 
erection,  a  set  of  camber  blocks  was  made  from  rounds 
of  the  proper  diameters.  Since  iVm-  bearing  plates  for 
the  new  trasses  were  riveted  to  the  floor-beams,  and  tin- 
blocking  must  necessarily  clear  the  final  position  of  the 
trass,  the  rounds  used  at  the  different  panel-points  were 
iV  in.  greater  in  diameter  than  the  difference  in  camber 
required. 

The  trasses  having  been  completed  in  their  temporary 
positions  on  the  blocking,  the  top  chord  was  pulled  into 
line  by  means  of  four  sets  of  double  falls.  The  bottom 
chord  was  then  jacked  into  position  by  means  of  six 
Norton  jacks — one  at  each  shoe  and  one  at  each  L2  and 
L5  panel.  Blocking  placed  against  the  inside  rail  of 
the  track  gave  a  firm  bearing  to  the  jacks.  No  difficulty 
was  encountered  in  lining  the  trass  in  this  manner,  it 
being  merely  necessary  to  jack  the  truss  over  until  the 


FIG.  1.    LOOKING  ALONG  DAM  NO.  5,  SHOWING  AT 
LEFT  THE  REINFORCING  TRUSS 


floor-beam  hangers  came  into  position.  When  the  216-ft. 
6  in.  trass  left  the  blocking,  it  dropped  approximately 
*4  in.  at  the  L5-L5  panel.  The  drop  in  the  156-ft.  6  in. 
span  was  still  less  noticeable.  It  was  observed  that  at 
several  panel  points  the  lower  chord  was  high  after  the 
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truss  was  completed,  having-  no  hearing  on  the  camber 
blocks.  It  is  assumed  that  this  fault  may  be  traced 
directly  to  the  fact  that  although  the  various  sections 
were  fitted  together  at  the  shop  prior  to  shipment,  the 
trusses  were  not  assembled  entire  and  reamed  to  camber. 

Arrangement  of  Screwjacks  and  Supports 

The  new  trusses  having  been  lined,  they  will  be  brought 
to  their  final  position  by  means  of  screwjacks  constructed 
and  arranged  after  the  manner  described  below.    In  order 


FIG.  2.    CONNECTION  BETWEEN  POST  AND  FLOOR-BEAM 

to  understand  fully  the  use  of  these  jacks  it  is  necessary 
to  describe  briefly  the  type  of  floor-beam  hanger  con- 
necting the  floor-beams  to  the  trusses. 

Pig.  2  shows  the  floor-beam  prepared  to  take  the  truss; 
A  shows  the  diaphragm  attached  to  the  truss,  while  B 
shows  the  new  truss  in  position  on  the  floor-beam.  It 
will  be  noticed  that  the  diaphragms  below  the  truss 
are  not  punched  to  take  the  holes  in  the  floor-beam 
hanger.  These  holes  are  drilled  in  the  field  after  the 
truss  has  been  swung  to  its  final  position. 

The  arrangement  and  construction  of  the  jacks  are 
shown  in  Fig.  3.  As  is  shown  in  the  sketch,  two  jacks 
were  employed  at  every  panel-point,  one  on  each  side  of 
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FIG.   3.    DEVICE  FOR  JACKING  UP  FLOOR-BEAM 

the  floor-beam.  The  cast-steel  blocks  at  the  bottom  of  the 
jacks  engaged  the  floor-beam  hangers  after  the  manner 
indicated,  and,  as  may  be  observed,  the  bearing  on  the 
top  of  the  lower  chord  at  B  brought  the  truss  and 
floor-beam  together  when  the  cast  steel  nut  A7  was  turned 
down. 


The  two  main  uprights  in  the  jack  are  10-in.  20-lb. 
channels,  back  to  back,  with  6x4x1/^-m.  lug  angles,  1  ft. 
2  in.  long  at  the  foot  of  each.  These  lugs  are  provided 
with  three  slotted  holes  each  to  permit  bolting  to  the 
chord  angles  which  have  open  holes  for  this  purpose.  The 
holes  are  slotted  to  allow  a  slight  adjustment  of  the  jack 
after  it  has  been  raised  to  a  working  position,  and  at 
the  same  time  insure  good  holes  for  the  bolts,  while 
avoiding  rivet  heads  in  the  floor-beams.  The  top  of  each 
channel  is  stiffened  with  one  fixi/^xl  0-in.  plate,  which 
also  forms  a  shelf  for  the  connecting  lugs  on  two  8-in. 
j^Vi-lb.  channels,  which  separate  the  vertical  channel 
posts.  A  finished  cast-steel  plate  resting  on  the  flanges 
of  these  8-in.  channels  provides  an  accurate  bearing  for 
the  cast-steel  nut.  The  2-in.  bolt  is  threaded  for  2  ft. 
2  in.  at  the  top  with  standard  thread,  which  is  more  than 
sufficient  to  care  for  any  variation  in  the  sizes  of  chord 
sections  over  which  these  jacks  will  be  operated  on  other 
structures. 

At  the  time  of  writing,  the  jacks  are  in  position  on  the 
21G-ft.  6  in.  span,  but  it  will  be  impossible  to  swing  the 
truss  until  such  time  as  the  gates  of  the  dam  are  lifted, 
since  the  bridge  under  the  existing  conditions  is  fully 
loaded,  and  the  specifications  dictate  that  this  work  shall 
be  done  under  more  favorable  conditions. 

The  Whitehead  &  Kales  Iron  Works  of  Detroit,  Mich., 
has  the  contract  for  the  reinforcing  work  at  Dam  5  and 
for  six  other  dams  of  a  similar  type  along  the  barge 
canal.  The  work  is  under  the  supervision  of  E.  L. 
Andrews,  field  superintendent,  and  W.  A.  McKeough, 
foreman. 

By  William  Collins,  Jr.* 

It  is  common  in  New  York  City  to  see  teams  of  from 
4  to  20  horses  hauling  trucks  loaded  with  huge  steel 
girders  and  columns  for  building  and  elevated-railway  con- 
struction. The  use  of  motor  trucks  for  this  service  is 
rare,  but.  has  been  tried  with  success  by  George  H.  Pride, 
a  subcontractor  on  the  new  Jerome  Ave.  elevated  struc- 
ture, an  extension  of  the  Lexington  Ave.  subway. 

The  greatest  amount  of  steel  to  be  hauled  and  stored 
in  any  one  place  was  on  River  Ave.,  a  narrow  and 
unpaved  section  of  the  route.  In  wet  weather  this  street 
was  almost  impassable  to  any  vehicle,  and  the  compara- 
tive ease  with  which  the  heavily  loaded  motor  trucks 
traversed  it  was  a  revelation.  The  heaviest  girders  were 
80  ft.  long,  weighing  32  tons,  and  several  were  as  long  as 
107  ft,,  weighing  23  tons:  the  average  was  50  ft.  long 
and  weighed  7  tons.  The  average  length  of  haul  was  2 
mi.,  a  large  part  of  which  was  through  unpaved  streets. 

The  steel  was  delivered  on  lighters  by  the  American 
Bridge  Co.  at  a  city  dock,  1 55th  St.  and  Harlem  River. 
No  steel  was  stored  on  the  dock,  the  trucks  being  loaded  by 
the  lighter's  'derrick.  The  trucks  are  of  6l/2  tons'  ca- 
pacity, 38  hp.,  and  have  special  flat  bodies.  The  trailers, 
which  are  of  special  design,  are  substantially  built,  yet 
conform  in  a  pleasing  manner  to  the  lines  of  the  tractors. 
They  have  withstood  a  remarkable  amount  of  abuse  and 
rough  handling.   The  reach  poles  which  connect  the  truck 
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FIG.  1.   MOTOR  TRUCKS  AND  TRAILERS  HAULING  HEAVY  GIRDERS  FOR  ELEVATED -RAILWAY  CONSTRUCTION 


and  trailer  can  be  detached  quickly,  so  that  they  may 
be  replaced  by  longer  ones  or  shorter  ones  to  fit  the 
length  of  steel  to  be  handled.  They  are  pin-connected 
to  the  rear  of  the  truck. 

The  girders  were  hauled  as  shown  in  the  accompanying 
views,  the  front  end  resting  on  a  lOxlO-in.  block  which 
was  free  to  slide  on  the  truck.  The  rear  end,  resting  on 
a  rail  fastened  to  the  trailer,  was  lashed  in  place  by  a 
chain,  the  slack  in  which  was  taken  up  by  a  12-in.  turn- 
buckle  with  hooks  on  both  ends,  which  held  the  girder 
firmly  in  position.  The  girders,  when  they  reached  their 
destination,  were  skidded  from  the  truck  on  to  rope 
mats,  after  which  the  mats  were  withdrawn  and  the 
girders  placed  in  an  upright  position  in  storage  piles  on 
4xl-in.  blocks.  The  columns  were  hauled  on  two-wheeled 
underslung  trailers. 

Great  care  was  required  to  bring  the  107-ft.  longitudi- 
nal girders  through  the  narrow,  traffic-crowded  streets 
which  they  had  to  traverse  to  reach  Eiver  Ave.  These 
girders  were  placed  on  two  trailers  as  shown  in  Fig.  2, 
and  two  trucks  were  used  to  bring  them  up  some  heavy 


grades.  In  spite  of  the  fact  that  a  sharp  turn  had  to  be 
made  to  get  into  Eiver  Ave.,  it  was  accomplished  with 
comparatively  little  interruption  to  traffic  on  161st  St., 
where  there  is  a  crosstown  trolley  line  with  a  headway 
during  rush  hours  of  less  than  two  minutes.  These 
long  girders  and  the  32-ton  girders  were  delivered  at 
a  time  which  allowed  the  contractor  doing  the  steel  erec- 
tion to  unload  them  with  the  erection  derrick-car,  which 
transferred  tJiem  directly  to  the  structure. 

Motor-truck  transportation  was  also  used  successfully 
and  profitably  on  the  White  Plains  Ave.  extension  of  the 
Lenox  Ave.  subway  and  on  the  Brooklyn  rapid-transit 
extension  of  the  Fulton  St.  elevated  line  in  Brooklyn, 
both  of  which  are  parts  of  the  new  dual  rapid-transit 
system  being  built  at  the  present  time  in  New  York 
City.  On  these  particular  jobs,  however,  the  haul  was 
long,  the  steel  was  delivered  in  large  units,  and  there 
was  no  time  lost  in  loading  and  unloading.  These  are  the 
essential  contributing  factors  to  the  contractor's  success. 

Bids  made  by  teamsters  for  these  jobs  were  from  25 
to  35  per  cent,  greater  than  the  price  received  by  Mr. 


FIG.  2.    DOUBLE  TRAILERS  FOR  HAULING  LONG  ELEVATED-RAILWAY  GIRDERS,  NEW  YORK  CITY 
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Pride.  The  general  contractors  for  the  Jerome  Ave.  and 
White  Plains  Ave.  sections  admitted  having  contemplated 
the  hauling  of  the  steel  themselves,  using  teams  for  the 
large  pieces  and  motor  trucks  for  the  smaller  ones,  but 
found  it  was  cheaper  to  sublet  the  hauling.  The  subcon- 
tractor started  hauling  in  the  late  winter  and  continued 
through  the  early  spring  in  spite  of  the  deep  mud  and 
heavy  ruts  in  River  Ave.  These  conditions  alone  would 
make  it  almost  impossible  for  a  teamster  to  realize  a  profit. 

In  building  construction,  however,  where  the  steel 
units  are  small,  the  haul  short  and  the  dense  traffic  of 
the  business  streets  cuts  down  the  speed  of  vehicles,  and 
where  unloading  is  done  by  the  erection  derrick  on  the 
building,  the  trucks  being  made  to  wait  until  the  derrick 
is  idle,  it  would  be  impossible  for  motor  trucks  to  com- 
pete. The  reason  is  obvious.  A  motor  truck  which  costs 
$20  a  day  to  operate  could  not  deliver  sufficient  tonnage 
under  the  prevailing  rate  of  $1  per  ton-mile  for  this  class 
of  teaming  to  pay  its  cost  of  operation. 

The  accompanying  table  gives  the  comparative  costs 
per  ton  of  motor  truck  and  team  hauling  for  the  two 
adjoining  contracts  on  Jerome  Ave.,  where  the  condi- 
tions are  almost  identical. 


COMPARATIVE    OPERATING    COSTS    OF    TEAMS  AND 
MOTOR  TRUCKS 

Tons 
No.  of  per 
Trips  Trip 
6  10 


Type 


Motors,  6% -ton,  3 8 -hp 


Average 
Length 
of  Haul 
.     2  mi. 


Teams   4-horse    2  mi. 


Cost* 
per 
Day 
$20 
10 


Cost 
per 
Ton 
$0.33 
.50 


*Cost  includes  drivers,  insurance,  maintenance,  etc. 


It  must  be  remembered  that  when  it  is  necessary  to 
haul  a  larger  load  than  those  referred  to,  such  as  long- 
stringers  and  heavy  cross-girders  which  average  12  tons, 
the  teamsters  find  it  necessary  to  double  or  triple  the  num- 
ber of  horses,  using  from  8  to  10  horses  for  the  average 
cross-girder;  and  in  case  of  a  .'50-ton  girder,  from  L5 
to  20  horses  are  required.  This  of  course  inflates  the 
cost  per  ton  beyond  any  comparison.  The  motor  trucks, 
on  the  other  hand,  never  required  extra  assistance  for  gird- 
ers under  20  tons,  one  truck  doing  the  work  of  20  horses. 
This  kept  the  motor  trucks'  cost  per  ton  almost  uniform. 

To  Mr.  Pride  belongs  the  credit  of  having  demonstrated 
that  heavy  pieces  of  structural  steel  could  he  hauled 
cheaper,  faster  and  with  less  interference  to  traffic  by 
motor  truck  and  trailer  than  by  the  time-honored  meth- 
ods. The  employment  of  the  motor  truck  and  trailer  in 
all  fields  of  hauling  is  daily  augmenting,  but  this  marks 
a  great  step. 


On  road  and  other  construction  where  bulk  material 
such  as  stone,  sand,  gravel  or  coal  has  to  be  hauled  from 
a  railway  siding  to  the  work,  special  means  are  desirable 
for  handling  the  material  between  the  railway  cars  and 
the  wagons  or  motor  trucks.  If  the  material  is  shoveled 
directly,  the  shovelers  have  to  wait  until  vehicles  are 
ready,  they  cannot  see  if  they  are  delivering  it  properly, 
and  the  vehicles  stand  idle  while  being  loaded.  This 
involves  much  loss  of  time.  With  horse  or  mule  haulage 
a  certain  amount  of  rest  is  required  for  the  animals 
(though  not  as  much  time  as  it  takes  to  load  the  wagon )  ; 
but  with  tractor  haulage,  motor  trucks  or  industrial- 
railway  haulage  this  idle  time  is  a  dead  loss. 

Two  methods  of  handling  material  in  such  cases  are 
noted  below — one  where  the  material  is  delivered  in 
railway  dump  cars  or  bottom-discharge  cars  and  the 
other  where  it  is  delivered  in  gondola  cars  and  must  be 
unloaded  by  baud. 

The  first  device,  shown  in  Fig.  2,  consists  of  an  in- 
clined bucket  elevator  and  a  storage  bin,  the  elevator 
being  driven  by  a  small  gasoline  engine.  The  apparatus 
is  readily  portable  by  rail  or  road.  It  is  erected  at  the 
siding,  and  a  pit  is  excavated  for  the  lower  end  of  the 
bucket  incline.  This  pit  is  lined  with  wood.  An  inclined 
chute  is  cut  from  the  pit  to  the  track,  and  in  this  is 
fitted  a  steel  trough.  A  gate  controls  the  flow  of  material 
to  the  bucket,  which  is  of  %-yd.  capacity.  At  the  top 
of  the  incline  the  material  is  dumped  into  the  bin,  which 
may  be  of  from  15  to  50  tons'  capacity,  and  from  this 
it  is  discharged  into  the  wagons,  trucks  or  dump  cars 
through  gates  and  spouts.  The  elevator  can  handle  from 
250  to  500  tons  of  material  daily,  and  it  is  stated  that 
the  transfer  from  car  to  wagon  will  cost  not  more  than 
2c.  per  yard.  The  apparatus  is  built  by  the  Galion  Iron 
Works  &  Manufacturing  Co.,  of  Galion,  Ohio. 

The  second  method  of  handling,  where  hand  shoveling 
is  necessary,  is  to  place  beside  the  car  steel  bins  or  hoppers, 
which  are  loaded  by  the  men  in  the  car  and  dumped 
when  a  wagon  or  truck  is  placed  beside  them.  Thus  the 
shovelers  can  work  more  steadily,  they  spill' and  waste 
less  material,  and  the  wagons  are  loaded  very  quickly. 
The  device  shown  in  Fig.  1  has  a  steel  hopper  carried  by 
a  frame  which  is  hung  directly  on  the  side  of  the  car. 


PIG.  1.    PORTABLE  WAGON  LOADER  ATTACHED  TO  RAILWAY  CARS 
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The  hopper  is  so  balanced  that  when  loaded  it  will  dump 
automatically  when  the  latch  is  released.  The  hoppers 
and  frames  are  easily  handled.  This  device  is  built  by 
the  Bonney  Supply  Co.,  of  Eochester,  N.  Y. 

A  somewhat  similar  loader  built  by  the  Lee  Loader 
Co.,  of  Chicago,  has  the  hopper  mounted  on  light  steel 
frames  placed  beside  the  car,  instead  of  being  attached 
to  it,  as  in  the  former  case.  Thus  the  loader  is  quite 
independent  of  the  car.    The  hopper  is  not  pivoted,  but 


FIG.  2.  PORTABLE  LOADER  AND  BIN  FOR  TRANSFERRING 
MATERIAL  FROM  RAILWAY  CARS  TO  WAGONS 


has  a  round  bottom  upon  which  it  rolls  across  the  frame 
in  dumping.  It  thus  discharges  its  load  clear  of  the 
supports,  and  rolls  back  to  the  side  of  the  car.  It  is 
stated  that  in  some  cases  these  loaders  have  enabled  the 
team  or  wagon  equipment  to  be  reduced  considerably 
owing  to  the  great  reduction  in  lost  time  due  to  loading. 
The  hoppers  are  made  in  sizes  of  from  %-yd.  to  5-yd. 
capacity,  the  larger  ones  being  for  loading  motor  trucks. 
These  loaders  can  be  carried  from  place  to  place  in  a 
"wagon  or  truck. 

Hiaffecftedl  ©all 

Deterioration  of  linseed-oil  paints  may  often  be  due 
to  fungus  introduced  with  iinclarified  oil.  Studies  of 
paint  which  showed  "washing"  led  Henry  A.  Gardner, 
of  Washington,  D.  C,  to  conclude  that  microorganisms 
are  probably  responsible  ;  that  these  originate  in  the  oil 
and  feed  on  it;  and  that  the  original  sedimentary  im- 
purities or  "foots"  in  the  linseed  oil  are  the  seat  of  the 
trouble.  The  observations,  together  with  other  st.idies 
of  fungus  growth  on  paint,  are  reported  in  the  June  issue 


of  the  Journal  of  the  Franklin  Institute  under  the  title 
"Some  Curious  Painting  Phenomena." 

Washing  is  found  most  commonly  on  concave  surfaces, 
as  the  flutes  of  porch  columns,  presumably  because 
moisture  is  held  here  longer.  It  is  generally  indicated 
by  the  appearance  of  a  white  deposit  at  the  base  of  the 
column  and  by  the  paint  assuming  a  soaplike  condition. 
It  occurs  rather  rarely,  but  in  at  least  one  instance  it 
seems  to  have  been  almost  epidemic  in  a  community. 

Study  of  the  paint  materials  used  in  several  instance-  of 
washing  showed  that  the  linseed  oil  contained  consider- 
able moisture  and  a  large  percentage  of  mucilaginous 
or  albuminous  matter  commonly  called  "foots,"  indicating 
poorly  clarified  oil.  The  "foots"  were  found  to  grow  a 
peculiar  pink-colored  mold  on  agar.  It  was  indentified 
as  a  species  of  Fusarium.  This  mold  was  found  capable 
of  injuring  the  oil,  setting  free  fatty  acids  and  glycerine. 
The  action  of  these  substances  in  conjunction  with  the 
moisture  of  the  air  keeps  the  paint  soft  and  allows  of 
the  washing  down  of  saponified  portions  of  the  paint 
film. 

Both  lead  and  combined  lead-zinc  paints  are  affected  by 
washing. 

Mr.  Gardner's  belief  is  that  the  infection  is  removed 
from  the  defective  oil  by  proper  clarification. 

Wi 

The  innovation  introduced  by  Thos.  Connor  &  Sons 
in  their  tunneling  work  on  the  Mill  Creek  sewer  in  St. 
Louis — canvas  tubing  for  air  conduit — claims  attention 
for  application  to  all  future  tunneling  as  well  as  other 
construction  work  where  low-pressure  air  has  to  he  piped. 
The  contractors  report  not  only  a  gain  in  first  cost,  but — 
what  is  more  important — a  saving  of  delay  and  trouble  in 
handling  the  air  pipe  at  the  heading  just  before  and  after 
shooting. 

The  job  was  started  with  galvanized-iron  ducts  in  the 
shaft  and  the  headings.  On  account  of  the  time  lost  after 
shooting  in  reextending  the  air  pipe  to  the  heading,  the 
contractor  took  up  with  the  Bemis  Bros.  Bag  Co.  the 
question  of  supplying  some  form  of  flexible  conduit.  Ex- 
periments led  to  producing  a  duct  or  tube  of  heavy  rub- 
berized fabric,  in  sizes  up  to  24-in.  diameter,  which 
was  practically  air-tight  and  water-tight,  and  was  much 
cheaper  than  galvanized-iron  pipe.  Made  up  in  100-ft. 
lengths,  and  joined  by  a  special  coupling — an  inside  metal 
sleeve  grooved  at  both  ends,  with  clamping  rings  fastened 
over  the  ends — it  can  be  rolled  up  or  reextended  very 
rapidly. 

At  the  shaft  the  contractor  has  a  15x2-±-in.  Jeffrey 
blower,  delivering  10,000  cu.ft.  per  min.  under  2-in.  water 
head.  A  24-in.  tube  of  the  rubberized  fabric — called 
"Flexoid" — carries  the  air  down  the  shaft,  and  from  here 
a  16-in,  Flexoid  tube  leads  it  to  the  headings,  about  1600 
ft.  each  way  from  the  shaft. 

D.  H.  Blanks,  engineer  for  Thos.  Connor  &  Sons,  esti- 
mates that  just  before  shooting,  the  blower  having  been 
shut  down,  one  man  can  roll  up  the  duct  for  200  ft.  or 
more  in  one  or  two  minutes,  and  that  it  can  be  replaced 
in  even  less  time  after  shooting.  This  is  a  great  saving 
in  labor  over  the  corresponding  handling  of  metal  duct. 

The  Flexoid  duct  has  been  in  use  for  5  mo.,  and  a  por- 
tion of  it  has  been  replaced.  Mr.  Blanks  considers  that 
its  life  would  be  much  greater  in  a  perfectly  dry  tunnel. 
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the  loss  to  date  having  been  largely  due  to  weakening  from 
damp  rot.  As  matters  stand,  however,  he  figures  that  by 
the  time  the  excavation  is  finished,  about  8  mo.  in  all, 
the  whole  installation  will  have  been  replaced  once.  This 
still  represents  a  great  saving  in  first  cost,  as  the  Flexoid 
costs  only  about  20  per  cent,  as  much  as  sheet-metal 
piping. 

The  makers  of  the  canvas  duct  believe  it  can  also  be 
used  as  temporary  water  conduit  in  many  instances.  Its 
chief  field,  however,  is  ventilating  air  service.  Because 
it  is  so  simple  to  handle  and  does  not  obstruct  other  work, 
it  may  lead  to  putting  in  ventilation  in  shaft  or  deep 
trench  work,  now  done  without  ventilation. 
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Well-Casing-  Freaks — The  accompanying  views  show  some 
mistreated  pieces  of  well-casing  secured  by  the  National 
Tube  Co.,  makers  of  the  casings.  One  specimen  shows  three 
telescoped  sections.  These  were  the  bottom  lengths  of  a 
1640-ft.   string  of  8%-in.   tube   which  dropped   200  ft.  to  a 


TWO  WELL-CASING  FREAKS 


limestone  bottom.  Two  lengths  were  completely  telescoped 
and  a  part  of  the  third;  no  other  injury  was  evident.  The 
second  view  shows  a  casing  with  an  embedded  stone  which 
worked  in  while  the  tube  was  being  sunk  and  without  causing 
the  pipe  to  collapse. 

Old  Granite  Block  Not  a  Satisfactory  Foundation  tor  As- 
phalt— About  15  yr.  ago  the  plan  of  rebuilding  the  pavements 
of  many  of  the  streets  of  New  York  City  with  a  sheet- 
asphalt  surface,  using  as  a  foundation  the  old  paving  stones, 
was  inaugurated.  This  has  proved  a  costly  blunder  for  the 
;ity,  for  the  unevenness  of  the  foundation  has  made  it  very 
expensive  to  keep  the  top  surface  in  good  condition.  The 
wear  and  tear  caused  by  modern  traffic  is  so  great  that  the 
foundation  is  just  as  important  as  the  top  surface,  and  ex- 
perience has  proved  that  it  should  be  brought  to  a  smooth 
surface  and  exactly  parallel  with  the  top  of  the  wearing 
course,  in  order  to  accomplish  the  best  results.  If  there  are 
any  depressions  in  the  foundation,  in  time  the  traffic  will  roll 
out  the  asphalt  so  as  to  follow  these  indentations.  It  is  both 
difficult  and  expensive  to  keep  the  surface  of  the  streets  in  a 
satisfactory  condition  if  the  foundation  is  uneven,  and  it 
therefore  becomes  necessary  after  a  number  of  years  to  re- 
move the  top,  or  wearing,  surface,  and  bring  the  foun- 
dation to  a  proper  surface  by  filling  in  the  depres- 
sions with  concrete.  In  parts  of  New  York  such  as  lower 
Manhattan  or  along  the  main  lines  of  travel  and  where  build- 
ing operations  are  active  this  should  be  done  about  every  10 
or  12  yr.    In  other  parts,  where  the  conditions  do  not  change 


so  quickly,  the  foundations  may  remain  in  good  condition  15, 
20  or  even  more  years.  There  are  streets  in  New  York  which 
have  not  been  repaved  in  over  20  yr.,  and  there  is  a  sheet- 
asphalt  pavement  in  use  in  the  Murray  Hill  district  on  lower 
Park  Ave.  laid  in  18S9,  and  still  serviceable. — From  the  recent 
Annual  Report  of  the  President  of  Manhattan  Borough,  New 
Tork  City. 

Baltimore  Sewer-Cleaning-  Scow — -The  lower  end  of  the 
large  outfall  sewer  of  Baltimore,  Md.,  is  cleaned  by  means  of 
a  scow  to  which  is  attached  an  adjustable  dam.  The  sewer  is 
1£%  ft.  wide  and  the  scow  nearly  as  wide.  It  is  built  of  3-in. 
plank  on  a  framework  of  6x8-in.  stuff.  The  dam  is  hinged  to 
the  rear  of  the  scow  and  in  cross-section  is  of  the  same  shape 
as  the  lower  part  of  the  sewer,  but  1  ft.  less  in  diameter. 
When  the  sewer  is  to  be  cleaned  the  scow  is  pulled  upstream 
from  the  disposal  works  in  the  following  manner:  A  man  in 
a  small  scow  or  boat  paddles  up  to  the  first  manhole  with  a 
rope  that  has  been  attached  to  the  large  scow  and  fastens 
the  rope  to  one  of  the  iron  steps.  The  men  in  the  large 
scow  pull  it  up  to  the  manhole  and  secure  it  there.  The  pro- 
cess is  repeated  from  manhole  to  manhole.  While  the 
scow  is  being  towed  upstream  the  dam  folds  over  the  end  of 
the  scow  and  floats.  When  ready  to  start  cleaning  the  dam 
is  placed  in  a  vertical  position  and  braced  with  guy  ropes 
that  can  be  quickly  loosened  in  case  of  emergency.  The  flow 
of  water  beneath  the  boat  and  dam  scours  the  deposit  from 
the  sewer  bottom.  The  small  scow  follows  the  large  one 
closely  on  its  way  downstream  and  helps  the  three  men  in  the 
large  scow  keep  the  latter  to  rights.  The  scow  is  pulled  up- 
stream about  two  miles  from  the  disposal  works,  or  as  far  as 
the  backwater  caused  by  the  tanks  extends.  Above  this 
point  there  is  no  trouble  from  deposits  and  such  sediment  as 
is  found  is  hard  and  gritty,  about  4  in.  deep,  and  would  not 
be  loosened  by  the  scow  and  dam.  Calvin  W.  Hendrick  is 
Chief  Engineer  of  the  Baltimore  Sewerage  Commission  and 
G.  J.  Requardt  is  Acting  Division  Engineer  at  the  sewage  dis- 
posal works. 

Crowning  of  Levee  Tops  seems  to  be  a  necessary  provision 
when  the  river  side  of  the  levee  is  paved,  according  to  recent 
experience  with  the  levees  near  Kansas  City  during  floods. 
Where  the  levee  top  was  level  and  slightly  below  the  top  edge 
of  the  paving  or  revetment,  heavy  rains  cut  under  the  top 
edge  of  the  paving  and  washed  out  large  holes  in  the  levee 
both  on  top  and  down  the  under  side  of  the  paving.  Probably 
if  the  levee  had  been  crowned  above  the  paving  slab  such 
action  would  not  have  taken  place.  It  has  been  shown  by 
cost  data  kept  on  this  work  that  it  is  cheaper  to  crown  the 
levee  and  keep  it  crowned  by  constant  maintenance  than  it 
is  to  fill  up  the  holes  discovered  in  occasional  inspections. 

An  Unusual  Drainage  Problem — A  very  unusual  situation 
was  encountered  by  engineers  constructing  a  concrete-lined 
irrigation  canal  through  a  section  of  land  in  Riverside  County, 
California.  This  canal  was  for  all-the-year-round  use  and  car- 
ried about  the  same  amount  of  water  at  all  times.  During 
its  construction  it  was  found  that  at  various  places  it  was 
crossed  by  storm-water  drains,  which  during  and  immediately 


CONCRETE  AQUEDUCTS  FOR  CARRYING  STORM  WATER 
OVER  IRRIGATION  CANAL 


after  heavy  rains  carried  large  quantities  of  water.  To  pre- 
vent this  storm  water  from  entering  the  main  canal  and  pos- 
sibly causing  damage,  it  was  decided  to  carry  the  wash  wa- 
ters over  the  canal  by  the  use  of  small  concrete  aqueducts  or 
troughs.  At  various  points  these  aqueducts  were  constructed 
and  found  perfectly  satisfactory.  During  the  rains  of  the 
past  winter  neither  the  aqueducts  nor  the  canal  was  dan? 
nged. — Albert  Marple,  Tropico,  Calif. 


July  22,  1915 


ENGINEERING  NEWS 


179 


What  Ar©  tHe  oaM©<cIhsiimi<e  As-fts09? 

The  engineering  profession  in  the  United  States  owes 
a  great  debt  to  the  Morrill  land-grant  law,  enacted  in 
1862,  which  gave  a  munificent  endowment  in  public 
land  to  at  least  one  college  in  each  state,  "where  the 
leading  object  shall  be  without  excluding  other  scien- 
tific and  classical  studies  and  including  military  tactics 
to  teach  such  branches  of  learning  as  are  related  to 
agriculture  and  the  mechanic  arts." 

There  has  been  much  discussion  as  to  the  true  defin- 
ition of  the  term  "mechanic  arts"  as  used  in  the  Morrill 
law.  A  committee  of  the  Association  of  Land  Grant 
Colleges,  of  which  Prof.  A.  Marston,  of  Ames,  Iowa,  is 
chairman,  has  recently  rendered  a  report  upon  this  mat- 
ter. This  committee  holds  that  instruction  in  the  "me- 
chanic arts"  properly  includes  professional  engineering 
education,  trade-school  and  short-course  instruction,  and 
experimental  investigations.  The  term  "mechanic  arts" 
is  not  derived  from  the  use  of  the  word  mechanic  to 
designate  artisans,  but  refers  to  the  science  of  mechanics. 
A  correct  and  concise  definition  of  "mechanic  arts," 
therefore,  is  the  arts  which  are  characterized  by  the  use 
of  the  science  of  mechanics. 

The  committee  puts  on  record  in  its  report  that  Sen- 
ator Morrill,  of  Vermont,  the  author  of  the  Morrill  act, 
stated  in  a  letter  written  nearly  30  years  after  the  law 
was  enacted  that  the  use  of  the  Federal  endowment  for 
the  development  of  engineering  education  was  in  ac- 
cordance with  his  original  purpose. 

® 

By  inviting  Thomas  A.  Edison  to  head  a  board  for 
sxamining  inventions  which  may  be  made  useful  to  the 
navy,  Secretary  Daniels  has  called  general  public  atten- 
tion to  one  weak  spot  in  our  naval  organization.  Good 
as  our  navy  undoubtedly  is  in  many  respects,  it  is  after 
all  only  a  copy  of  the  best  that  can  be  found  in  foreign 
practice.  With  a  few  notable  exceptions,  the  United 
States  Navy  contains  nothing  of  importance  that  has  been 
originated  in  this  country. 

There  are  those  who  defend  this  policy  and  urge  that 
it  is  good  business  to  "let  the  other  fellow  spend  his  money 
on  experiments  and  then  copy  what  he  does."  Private 
concerns  which  pursue  this  policy,  however,  seldom  hold 
a  leading  position  in  their  industry ;  and  were  it  generally 
known  by  the  public  that  our  navy  was  merely  an  imita- 
tion of  foreign  naval  practice  there  would  be  loud  protest. 

Our  naval  officers  are  not  to  blame  that  our  navy  fol- 
lows, instead  of  leading.  The  reason  why  the  United 
States  waits  for  naval  inventions — even  those  of  Ameri- 
can origin — to  be  developed  abroad  before  taking  them  up 
here  is  found  in  the  method  by  which  Congress  appro- 
priates funds  for  Government  work.  The  naval  appro- 
priation bill  provides  specific  sums  for  building  such  and 
such  vessels  and  performing  such  and  such  work;  but 


nothing,  or  at  best  a  trifling  sum,  is  provided  for  the 
development  of  inventions  useful  to  the  navy. 

The  theory  has  been  of  course  that  inventors  and  manu- 
facturers will  develop  their  devices  to  the  point  of  prac- 
tical success  and  then  offer  them  to  the  department. 
Earely  does  this  happen,  and  then  it  is  usually  in  connec- 
tion with  devices  which  are  worth  development  for  other 
than  naval  uses.  In  the  great  majority  of  cases,  however, 
those  who  offer  new  inventions  to  the  Government  will 
not  undertake  the  expense  and  risk  involved  in  adapting 
their  devices  to  the  especial  needs  of  the  navy.  They 
have,  in  fact,  little  inducement  to  do  so.  The  Govern- 
ment policy  with  regard  to  new  devices,  even  of  established 
merit,  is  to  purchase  them  at  ordinary  manufacturer's 
profit.  The  sanguine  inventor  or  manufacturer  who 
spends  his  own  money  to  develop  a  device  for  naval  use 
is  only  too  likely  to  receive  no  return  for  his  outlay  other 
than  the  gratification  of  his  patriotic  impulses.  If,  then, 
the  Government  will  not  furnish  the  means  for  improving 
its  great  fighting  machines,  there  is  little  reason  to  expect 
that  such  improvement  will  be  undertaken. 

Secretary  Daniels  has  now  injected  himself  into  this 
situation  with  the  proposition  that  the  Government  ought 
to  do  something  to  promote  the  development  of  inven- 
tions useful  to  the  navy.  If  he  had  merely  embodied  this 
recommendation  in  a  message  to  Congress,  it  probably 
would  have  been  wholly  ignored.  As  it  is,  by  the  spec- 
tacular advertising  scheme  of  securing  Mr.  Edison  to  head 
the  proposed  board  he  has  brought  it  to  public  attention 
and  something  tangible  may  grow  out  of  it. 

Of  course  Mr.  Edison  and  Mr.  Ford  and  the  other 
prominent  and  successful  inventors  and  manufacturers 
who  have  been  named  in  the  newspapers  will  not  do  the 
actual  work  of  the  proposed  board.  Very  likely  in  the 
ultimate  organization  they  may  not  be  even  members,  but 
men  who  know  the  navy  and  its  needs  and  how  to  carry 
on  the  detail  work  of  sifting  and  developing  inventions 
would  probably  take  their  place. 

It  is  of  interest  to  note  that  a  similar  movement  has 
assumed  form  in  Great  Britain,  where  a  Naval  Inventions 
Board  has  just  been  created  by  the  government,  made  up 
of  such  noted  men  as  Sir  William  Crookes,  Sir  Oliver 
Lodge,  Sir  Charles  Parsons,  Dr.  Percy  F.  Frankland, 
G.  G.  Stoney,  George  F.  Beilby  and  others. 

In  both  Great  Britain  and  the  United  States  one  of 
the  great  lessons  of  this  world  war  is  the  importance  to 
a  nation  of  fostering  the  development  of  new  inventions 
and  new  industries,  instead  of  relying  upon  importations 
from  other  countries  where  such  advances  in  industry  do 
receive  encouragement. 

The  idea  is  still  prevalent  that  the  United  States  leads 
other  nations  in  mechanical  progress.  Fourth-of-July 
orators  brag  of  Yankee  ingenuity,  and  numerous  amateur 
statesmen  are  confident  that  should  our  nation  ever  be 
so  unfortunate  as  to  find  itself  again  involved  in  warfare, 
our  inventors  would  promptly  devise  apparatus  certain  to 
insure  the  enemv's  defeat. 


180 


ENGINEERING    NE  W S 


Vol.  74,  No.  4 


Those  who  are  familiar  with  mechanical  progress  in 
Europe,  however,  have  no  such  illusions.  In  certain  fields 
the  manufacturers  of  the  United  States  have  indeed 
remained  in  the  lead;  but  in  most  industries  it  is  unfor- 
tunately true  that  America  has  lagged  behind  other  indus- 
trial nations  in  the  development  of  new  processes  and  new 
machinery  during  the  past  twenty-five  years.  Rapid 
changes  have  certainly  occurred  in  every  field  of  American 
industry;  but  a  careful  inquiry  will  show  that  a  large 
proportion  of  the  new  devices  have  been  developed  abroad 
and  their  merits  have  been  established  there  before  they 
were  introduced  in  this  country. 

There  is  no  lack,  it  is  true,  of  American  ingenuity.  By 
this  we  refer  not  to  the  country  cross-roads  inventor  of 
the  type  who  flourished  three-quarters  of  a  century  ago 
but  to  the  skilled  and  educated  engineer  and  mechanic 
who  knows  the  problems  to  be  solved  and  the  methods 
necessary  for  their  solution.  Unfortunately  inventors 
of  this  class  very  often  find  their  efforts  fruitless,  not 
because  of  lack  of  merit  in  their  work  but  because  manu- 
facturers in  the  United  States,  in  many  fields,  at  least, 
will  not  take  up  any  radically  new  invention  until  they 
are  absolutely  obliged  to  do  so  by  competitive  conditions. 

The  events  of  the  past  year  have  revealed  to  the  world 
the  extent  to  which  Germany  lias  made  use  of  the  inven- 
tive ability  of  her  people.  The  other  industrial  nations 
have  never  before  realized  the  degree  to  which  they  have 
hecome  absolutely  dependent  on  German  production  in 
many  important  fields,  simply  because  German  manufac- 
turers, with  the  backing  of  the  German  Government,  have 
had  the  energy  and  enterprise  to  undertake  the  develop- 
ment of  new  inventions  to  an  extent  unknown  in  any 
other  nation.  Certainly  this  lesson  ought  not  to  be  lost 
upon  the  American  people. 

Secretary  Daniels'  scheme  for  a  Bureau  of  Naval  In- 
ventions will  at  least  serve  the  important  purpose  of 
directing  general  public  attention  toward  this  great  need 
of  our  Navy  Department.  Congress  does  not  hesitate  to 
spend  $16,000,000  to  add  another  dreadnought  to  the 
navy.  Why  then  should  it  hesitate  to  appropriate  $1,000,- 
000  or  $2,000,000  or  $5,000,000  for  the  Navy  Department 
to  spend  in  developing  new  inventions  which  promise  to 
be  of  direct  usefulness  to  the  navy?  Many  of  these  in- 
ventions would  be  of  value  also  in  the  merchant  marine 
service,  where  also  American  prestige  is  sadly  lacking. 

The  question  how  earnings  are  divided  between  capital 
and  labor  is  one  of  wide  popular  interest.  Many  people 
believe  that  capital  gets  the  lion's  share.  Back  of  most 
movements  for  strikes  and  other  attempts  to  force  up  the 
rate  of  wages  is  the  prevalent  idea  that  the  employer 
makes  such  profits  that  he  could  if  he  desired  pay  all  who 
work  for  him  some  such  extravagant  rate  of  wages  as 
that  so  widely  advertised  with  reference  to  the  Ford  motor 
plant. 

Nor  are  such  views  held  by  ignorant  laboring  men  alone. 
It  has  been  publicly  claimed  that  of  the  annual  product 
of  industry,  only  one-fifth  goes  to  labor,  and  capital  takes 
the  other  four-fifths.  No  less  a  man  than  the  Vice- 
President  of  the  United  States,  in  a  commencement  day 
address  a  year  ago,  declared  that  whereas  in  1850  capital 
took  three-fourths  of  the  products  of  industry,  at  the 


present  time  it  took  four-fifths  and  left  the  laborer  only 
one-fifth. 

A  committee  of  the  National  Civic  Federation  has  just 
rendered  a  notably  useful  service  by  making  a  thorough 
investigation  to  determine  the  truth  regarding  this  matter. 
The  committee  has  taken  official  statistics  collected  by 
the  Census  Bureau,  the  Interstate  Commerce  Commission 
and  some  of  the  large  corporations,  until  it  has  actual 
figures  covering  industries  employing  more  than  10,000,- 
000  people. 

From  these  statistics  the  committee  finds  that  of  the 
net  earnings  of  industry  in  general  about  two-thirds  is 
paid  out  in  wages  and  salaries  and  cue-third  goes  to  pay 
interest,  dividends  and  depreciation.  Thus,  instead  of 
the  laborer  receiving  only  one-fourth  as  much  as  the  capi- 
talist, he  receives  twice  as  much.  In  fact,  labor  receives 
more  than  twice  as  much  as  capital,  for  depreciation  has 
to  be  deducted  from  earnings  before  interest  or  dividends 
can  be  paid. 

The  fallacious  idea  that  labor  receives  only  one-fourth 
as  much  as  capital  appears  to  have  grown  out  of  a  mis- 
understanding of  the  1900  census  statistics  of  manufac- 
tures. These  statistics  gave  the  value  of  manufactured 
product  per  employee  per  annum  in  the  manufacturing  in- 
dustries of  the  United  States  as  $£420  and  the  average 
wages  per  employee  as  $437.  The  cost  of  materials  used 
in  manufacturing,  however,  were  $1395,  per  employee, 
and  this  as  well  as  other  expenses  of  carrying  on  the  busi- 
ness must  be  deducted  before  any  payments  can  be  made 
to  capital. 

Taking  the  figures  of  the  1910  census,  it  appears  that 
the  average  earnings  per  employee  in  the  manufacturing- 
industries  of  the  United  States,  after  paying  for  the  ma- 
terials used  and  for  taxes,  advertising,  insurance  and  all 
other  expenses,  were  $889.  Of  this  amount  $590  was  paid 
out  in  wages  and  salaries  and  $299  was  left  for  capital. 
Before  paying  the  interest  or  dividends,  however,  the 
expense  of  depreciation  or  of  repairs  to  prevent  deprecia- 
tion had  to  be  met.  Allowing  5  per  cent,  as  a  fair  depre- 
ciation rate,  there  was  left  $175  as  the  net  earnings  of  capi- 
tal per  employee ;  or  labor  got  about  $10  for  every  $3  re- 
ceived by  capital. 

An  interesting  check  on  these  figures  may  be  obtained 
by  taking  the  statistics  for  wage  payments  and  capital 
payments  on  the  steam  railways  of  the  United  States,  col- 
lected by  the  Interstate  Commerce  Commission.  In  1914 
the  total  amount  paid  out  in  wages  to  steam  railway  em- 
ployees in  the  United  States  was  $1,245,000,000.  In  the 
same  year  about  $804,000,000  was  paid  out  in  interest  and 
dividends  on  steam  railway  bonds  and  stocks,  so  that  for 
every  $3.50  paid  to  labor,  capital  received  about  $2.  This 
larger  relative  return  to  capital  in  the  case  of  the  railway 
industry  than  in  manufacturing  is  explained  by  the  fact 
that  the  amount  of  capital  invested  in  railways  per  em- 
ployee is  very  much  larger  in  railway  transportation 
than  in  manufacturing  industries.  The  capital  invested  in 
railways  per  employee  is  about  $10,000;  the  capital  in- 
vested per  employee  in  manufacturing  industry  is  about 
$2500. 

It  is  possible  roughly  to  check  these  figures  in  another 
way.  The  United  States  Census  Bureau  has  just  issued 
a  report  on  wealth,  debt  and  taxation  which  contains  an 
estimate  of  the  total  wealth  of  the  United  States.  This 
total  is,  in  round  figures,  $188,000,000,000.  It  also  shows 
the  total  amount  collected  by  the  states,  counties,  cities, 
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etc.,  by  taxes  on  property  amounting  in  1913  to  $1,350,- 
000,000.  Adding  to  this  the  taxes  on  property  which  are 
collected  by  the  Federal  Government,  we  have,  in  round 
figures,  about  $1,500,000,000  as  the  taxes  paid  annually 
by  the  property  owners  of  the  United  States  out  of  their 
income. 

If  we  assume  that  the  average  annual  income  on  all 
wealth  is  4  per  cent,  (which  is  probably  a  high  estimate), 
the  total  annual  income  on  all  the  wealth  of  the  United 
States  is  about  $7,500,000,000,  and  deducting  the  taxes, 
the  net  income  is  $6,000,000,000. 

To  obtain,  now,  the  earnings  of  labor  of  all  classes, 
suppose  we  assume  that  one-fifth  of  the  population  of 
100,000,000,  or  20,000,000  persons,  are  engaged  in  in- 
dustry of  some  sort  or  other  and  that  their  average  earn- 
ings are  $600  per  year.  (This  compares  closely  with  the 
$590  per  employee  in  manufacturing  industries  deter- 
mined by  the  Civic  Federation  committee.)  Then  the 
average  earnings  of  these  20,000,000  workers  averaging 
$600  apiece  would  be  $12,000,000,000,  or  twice  as  much 
as  the  annual  income  from  all  the  wealth  of  the  United 
States.  This  checks  closely  with  the  results  obtained 
by  the  Civic  Federation  committee. 

In  considering  the  vast  wealth  of  this  country  it  is  well 
to  remember  that  a  very  large  proportion  of  it  is  owned 
by  people  of  moderate  means.  The  farms  of  the  United 
States  with  their  equipment  alone  are  valued  at  about 
$41,000,000,000.  The  billions  of  dollars  represented  by 
savings-bank  and  life-insurance  investments  is  a  form  of 
wealth  which  consists  of  the  accumulated  savings  of  mil- 
lions of  people. 

Again,  as  much  as  8  per  cent,  of  all  the  real-estate 
wealth  of  the  United  States,  or  over  $12,000,000,000,  is 
owned  by  the  public,  in  the  form  of  school  buildings, 
hospitals,  parks,  churches,  asylums,  and  public  buildings 
of  all  classes.  Of  that  part  of  the  earnings  of  industry 
which  is  paid  for  the  use  of  capital,  therefore,  only  a 
small  part  goes  to  increase  the  accumulations  of  the 
wealthy. 

Another  very  important  fact  developed  by  the  Civic 
Federation  committee  is  that  in  the  division  of  earnings 
between  capital  and  labor,  labor's  share  is  increasing  at 
the  expense  of  capital's.  In  60  years  the  average  annual 
wages  per  employee  in  the  manufacturing  industries  of 
the  United  States  has  increased  from  $247  to  $518,  and 
during  the  same  time  the  average  rate  of  interest  has 
been  reduced  by  more  than  one-fourth. 

It  is  sometimes  claimed  that  the  tendency  of  labor-sav- 
ing machinery  is  to  increase  the  amount  of  capital  re- 
quired and  reduce  the  wages  of  employees ;  but  the  official 
statistics  prove  that  any  tendency  of  this  sort  has  been 
more  than  offset  by  other  forces,  which  have  increased 
wages  and  lowered  the  return  on  capital. 

B®  Smw©  ft©  lPw<B-p®,y  FuaM  Posttmgf© 
©ee  Foirea^na  B>uasaim©@s  JLettttesps 

The  warning  has  been  often  published  that  postage 
should  be  fully  prepaid  on  letters  mailed  to  foreign 
countries,  and  that  if  this  is  not  done  the  receiver  of 
the  letter  is  obliged  to  pay  not  merely  the  amount  by 
which  the  postage  is  deficient  but  double  this  amount. 
Notwithstanding  such  warnings,  cases  of  underpaid  post- 
age on  American  letters  to  foreign  countries  continually 


occur.  A  correspondent  of  Engineering  News  in  Cal- 
cutta, India,  writes  as  follows: 

An  an  American  who  has  been  doing-  business  in  India  for 
many  years,  I  know  the  irritation  that  is  caused  when  business 
firms  here  receive  letters  with  deficient  postage.  The  amount 
of  the  payment  is  small,  but  the  irritation  resulting  is  great. 
American  firms  are  the  greatest  offenders  in  this  respect,  and 
it  has  to  my  knowledge  been  the  cause  of  the  loss  of  a  great 
deal  of  business.  It  is  the  rule  and  not  the  exception  that 
business  firms  will  remember  this  matter,  which  to  an  Amer- 
ican may  seem  so  trifling,  to  the  detriment  of  further  business 
relations. 

At  this  particular  time,  when  many  American  business 
firms  are  making  a  special  effort  to  increase  the  amount 
of  their  foreign  trade,  it  seems  well  worth  while  again 
to  call  attention  to  this  matter  and  also  to  suggest  that 
on  bulky  foreign  letters,  in  order  to  be  on  the  safe  side, 
it  is  best  to  attach  an  additional  stamp  to  what  the 
scales  may  indicate  as  necessary.  In  the  damp  atmos- 
phere of  the  ocean  voyage  the  paper  of  the  letter  absorbs 
moisture  and  increases  in.  weight;  and  a  bulky  letter 
or  document  which  may  have  passed  the  scales  when  it 
was  mailed  in  the  United  States  may  be  overweight  when 
it  finally  reaches  its  destination. 

"UttnMtLaes  ©im  ss,  Pane3 

New  evidence  of  the  spreading  tendency  to  subject  all 
municipally  owned  utilities,  like  electricity  and  gas  works, 
street  railways,  etc.,  to  the  same  standards  of  operation 
and  finance  that  are  applied  to  public-service  companies 
under  private  ownership  is  seen  in  a  recent  decision  of 
the  California  Eailroad  Commission.  The  City  and 
County  of  San  Francisco  applied  for  permission  to  carry 
the  tracks  of  the  Municipal  By.  on  Potrero  Ave.  at  grade 
across  two  main  tracks  and  a  siding  of  the  Southern 
Pacific  Co.  It  further  asked  that  the  expense  of  main- 
taining the  main-line  crossing  be  ordered  divided  between 
the  municipality  and  the  railroad  and  that  the  spur  cross- 
ing be  maintained  by  the  railroad.  Special  privilege  was 
claimed  by  virtue  of  being  a  municipal  corporation. 

Investigation  showed  that  the  railroad  had  a  franchise 
from  the  city  permitting  it  to  cross  Potrero  Ave.  with 
its  two  main  tracks,  but  that  the  siding  existed  only  on 
sufferance.  Permission  was  granted  the  city  to  make  the 
crossing,  but  the  entire  expense  of  construction  and 
maintenance  was  imposed  on  the  Municipal  Ey.,  under 
the  usual  rule  of  imposing  the  burden  of  a  grade  crossing 
on  the  junior  company.  Municipal  privilege  was  specifi- 
cally denied,  and  certain  similar  cases  in  Los  Angeles 
were  cited  as  precedent. 

m 

Without  naming  any  names,  it  is  a  pretty  fair  bet  that 
the  hearts  of  certain  folks  must  have  been  glad  within 
them  when  they  read  in  a  recent  issue  of  a  Portland,  Ore., 
newspaper  the  following  glaring  headline : 
CONCEETE  BUILDINGS 
BUENED  TO  ASHES 

How  great  must  have  been  their  disappointment  when 
a  farther  reading  showed  that  the  item  described  the 
destruction  of  the  frame  buildings  comprising  about  half 
of  the  business  section  of  the  town  of  Concrete,  Wash., 
which  apparently  was  christened  without  regard  to  the 
type  of  buildings  it  contains. 
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Sir — On  p.  78  of  Engineering  News  of  July  8,  1915, 
you  have  an  extract  from  the  Reclamation  Record  of 
May  showing  the  results  of  exposure  tests  upon  two  grades 
of  "pure  iron"  and  two  of  "common  steel."  Feeling  that 
the  information  therein  given  may  mislead  certain  people, 
I  deem  it  my  duty  to  write  calling  your  attention  to  the 
definition  of  pure  iron  adopted  by  Committee  A-5  of  the 
American  Society  for  Testing  Materials,  perhaps  the  most 
authoritative  body  in  this  connection.1  At  a  meeting  held 
in  Atlantic  City.  June  23,  1915,  the  following  chemical 
composition  was  adopted  for  the  class  of  metal  known 
as  "pure  iron" : 

Carbon   under  0.02%    Phosphorus   under  0.01% 

Manganese   under  0.03%,    Copper   under  0.03% 

Sulphur   under  0.03% 

A  comparison  of  this  analysis  with  the  one  given  in 
your  magazine  shows  that  "pure  iron"  Nos.  1  and  2  could 
not  come  under  the  specification  for  "pure  iron"  adopted 
by  Committee  A-5.  I  feel  that  you  should  make  note 
of  this  difference. 

Mont  Schuyler, 
Engineer  in  Charge, 
Municipal  Testing  Laboratory. 
St.  Louis,  Mo.,  July  14,  1915. 
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Sir — In  connection  with  the  very  interesting  article 
by  Frank  S.  Taylor  in  Engineering  News,  June  3,  1915, 
on  the  rebuilding  of  the  dam  at  Austin,  Tex.,  several  mat- 
ters seem  to  call  for  comment. 

It  is  stated  that  rerolled  twisted  steel  was  used  and 
that  stresses  of  16,500  lb.  per  sq.in.  were  allowed.  As 
rerolled  steel  for  reinforcement  purposes  is  generally  re- 
garded as  entirely  unreliable,  it  would  be  interesting  to 
know  if  each  shipment  of  steel  for  the  Austin  Dam  was 
tested  and  what  the  results  were,  particularly  with  re- 
gard to  uniformity  of  product. 

According  to  Fig.  4,  the  roof  of  the  sluiceways  is  rein- 
forced horizontally  near  the  bottom  only.  As,  under 
certain  conditions,  these  conduits  would  be  subjected  to 
considerable  internal  pressure,  there  would  be  tension  in 
the  roof  near  the  top,  where  there  is  apparently  no  steel 
to  resist  it. 

It  is  assumed  in  the  article  that  grouting  of  the  foun- 
dation and  cutoff  can  be  relied  upon  to  secure  a  recon- 
structed foundation.  The  writer  believes  that  grouting 
should  merely  be  considered  as  a  measure  "to  make  assur- 
ance doubly  sure." 

Even  where  the  work  of  grouting  is  as  carefully  done 
as  it  evidently  was  at  Austin,  there  is  no  certainty  that 
the  grout  actually  does  what  is  expected  of  it.  When 


'The  subject  of  Committee  A-5  is  "Corrosion  of  Iron  and 
Steel."  "Engineering  News"  considers  the  fact  worth  note  that 
this  committee  has  nothing  to  do  with  specifying  iron  and 
steel  or  defining  their  qualities. — Editor. 


grout  rises  out  of  a  hole  adjacent  to  one  into  which  the 
grout  is  being  forced  it  is  generally  taken  as  "proving 
that  the  underground  seams  between  these  two  holes  are 
thoroughly  filled  with  grout."  It  is  conceivable,  how- 
ever, that  this  is  not  always  the  case.  Assume  that  be- 
tween these  holes  there  are  two  seams,  one  a  large  seam, 
offering  but  little  resistance  to  the  flow  of  the  grout 
through  it,  and  the  other  a  narrow  seam,  in  spots  tightly 
filled  with  sand.  Under  such  conditions  the  grout  may 
clog  before  it  has  gone  very  far  in  the  narrow  seam.  All 
the  grout  flows  through  the  other  seam  and  rises  in  the 
adjacent  hole,  the  narrow  seam  remaining  practically 
open  between  the  two  holes.  Again,  mud  seams  which 
at  the  time  are  tight  may  later  wash  out. 

It  is  more  than  probable  that  these  conditions  occur 
frequently  in  actual  practice,  and  the  writer  ventures  the 
opinion  that  if  holes  were  drilled  near  the  upstream  toe 
and  at  intermediate  points,  and  pipes  cemented  in  them, 
observations  taken  after  the  dam  is  in  service  would  show 
a  considerable  head  in  these  pipes.  In  the  article  no 
mention  is  made  of  the  depth  of  the  grout  holes  or  of  the 
cutoff  wall. 

It  is  stated  that  "it  was  decided  to  build  a  hollow  dam 
of  reinforced  concrete  of  such  form  that  there  could  be 
no  uplifting  force  from  any  leakage  of  water  under  it." 
The  omission  of  a  reinforced-concrete  floor  in  the  hollow 
dam  does  not  secure  this  much-to-be-desired  condition, 
as  the  uplifting  force  may  act  on  the  rock  stratum  it- 
self. This  would  certainly  be  the  case  to  a  greater  or 
less  extent  unless  the  rock  is  so  broken  up  that  the  water 
flows  freely  from  it.  But  in  the  latter  case  the  velocity 
head  of  the  water  issuing  from  the  broken  up  rock 
might  conceivably  be  sufficient  to  move  loose  rock  and 
thus  endanger  the  footings  of  the  buttress  walls. 

It  is  stated  that  for  the  foundations  of  the  buttress 
walls,  the  rock  wherever  it  was  considered  satisfactory  was 
found  to  be  firm  for  a  depth  of  4  ft.  If  we  assume  a 
net  head  of  65  ft.  developing  full  hydrostatic  pressure 
on  the  under  side  of  this  firm  layer  of  rock  4  ft.  thick, 
we  have,  in  effect,  a  slab  or  beam  of  rock  of  20  ft. 
span  and  4  ft.  thickness  against  the  under  side  of  which 
is  exerted  an  upward  hydrostatic  pressure  of  28  lb.  per 
sq.in.  This  would  mean  a  tension  in  the  upper  fibers 
of  this  layer  acting  as  a  beam  of  over  500  lb.  per  sq.in., 
which  of  course  is  more  than  the  rock  would  stand. 

Accordingly,  it  is  clear  that  the  engineers  responsible 
for  this  structure  must  have  been  very  firm  in  their  con- 
viction that  the  condition  outlined  in  the  foregoing  was 
impossible  of  even  partial  realization.  Extreme  caution 
might,  perhaps,  have  dictated  the  inclusion  of  a  con- 
crete floor  under  the  dam,  reinforced  against  a  portion 
of  this  upward  pressure  and  copiously  provided  with 
weep-holes,  together  with  holes  bored  in  the  underlying 
strata  concentric  with  the  weep-holes,  thus  relieving  the 
upward  pressure  and  reducing  it  to  the  minimum. 

The  writer  does  not  believe  that  any  dam  was  ever 
built  "of  such  form  that  there  could  he  no  uplifting 
force."    Although  there  are  of  course  cases  in  which  the 
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designer  might  be  justified  in  failing  to  take  it  into  con- 
sideration. In  the  Austin  Dam  there  is  no  base,  which 
is  probably  the  author's  justification  for  the  statement 
previously  alluded  to ;  but  tin;  underlying  rock  acts  as 
the  base,  and  against  this  rock  upward  pressure  will 
be  exerted — to  what  extent  only  those  familiar  with  the 
details  of  the  work  and  its  foundation  are  competent  to 
say.  Joel  D.  Justin. 

Harrisburg,  Penn.,  June  10,  1915. 

[This  letter  was  submitted  to  Mr.  Taylor,  the  author 
of  the  article  on  the  Austin  Dam  and  the  resident 
engineer  on  that  recently  completed  structure.  He  has 
replied  as  follows. — Editor.] 

Sir — With  regard  to  the  twisted  steel,  I  should  have 
written  "square  rolled  twisted  steel"  instead  of  "rerolled," 
which  latter  was  an  error.  We  did  use  "ingot"  steel  square 
twisted  bars,  all  tested  by  competent  engineers  before 
being  used,  according  to  the  requirement  of  our  standard 
specifications. 

The  construction  of  the  foundation  by  the  grouting 
process,  as  described,  was  mentioned  only  generally.  Every 
part  of  the  cutoff  wall  foundation  was  made  impermeable 
to  a  depth  of  about  12  ft.  below  the  bottom  of  the  trenches 
for  that  wall,  and  test  holes  were  always  drilled  between 
the  grouted  holes  for  the  purpose  of  proving  to  ourselves 
that  the  space  between  the  two  holes  grouted  had  been 
made  impermeable.  If  the  indications  were  such  as  to 
still  leave  a  permeable  condition,  the  process  was  con- 
tinued until  an  impermeable  foundation  was  achieved  for 
the  cutoff  wall. 

Mr.  Justin  computes  that  a  slab  of  rock  20  ft.  long, 
having  a  thickness  of  4  ft.  or  more,  as  indicated  by  our 
tests,  would  have  a  tension  in  the  upper  fibers  of  over 
500  lb.  per  sq.in.  This  calculation  is  based  upon  the 
assumption  that  the  beam  of  rock  would  be  just  -4  ft.  and 
that  it  would  be  a  simple  beam  and  20  ft.  long.  The 
wall  foundations  had  spread  footings  that  averaged  4  ft. 
This  reduced  the  span  to  16  ft.,  and  if  the  conditions  of 
beam  existed,  we  would  have  a  continuous  instead  of  a 
simple  beam.  The  actual  conditions  encountered,  however, 
indicated  rock  considerably  more  than  4  ft.  in  thickness, 
punctured  with  seams  and  test  holes,  so  that  no  part  of 
the  foundation  could  be  conceived  to  have  an  upward 
thrust  equal  to  more  than  the  resistance  of  that  force 
which  would  be  required  to  move  accumulated  mud  from 
the  cracks,  provided  that  water  permeated  under  the 
grouted  portion  of  the  cutoff  wall  to  create  such  pressure. 

The  report  of  the  grouting  of  the  foundation  of  the 
Austin  dam  is,  in  itself,  a  considerable  volume,  more 
than  300  holes  having  been  drilled,  the  log  of  each  hole 
as  it  was  drilled  carefully  observed,  and  the  treatment 
of  each  hole  separately  described  and  recorded. 

It  would  be  impossible  to  cover  technically  all  the 
details  of  construction  in  the  scope  of  an  article  like  that 
written  for  Engineering  Neivs,  one  of  the  unintentional 
omissions  from  that  article  being  a  paragraph  describing 
the  conditions  under  which  cement  was  used  in  our 
aggregate.  The  cement  was  furnished  by  the  Texas 
Portland  Cement  Co.,  tested  separately  at  the  mill  for 
composition  and  soundness,  handled  under  specific  reg- 
ulations in  proper  warehouse,  and  mixed  under  the 
constant  supervision  of  assistant  engineers. 

Frank  S.  Taylok. 

Austin,  Tex.,  June  26,  1915.. 
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Sir — On  Dec.  2,  185?,  Senor  Don  Antonio  Escandon, 
a  Mexican  capitalist,  in  consultation  with  Gen.  Manuel 
Robles,  who  represented  the  Mexican  Government  at 
Washington,  engaged  the  services  of  Andrew  Talcott. 
a  former  captain  in  the  Corps  of  Engineers,  U.  S.  A., 
to  make  surveys  for  a  railroad  from  Vera  Cruz  to 
the  city  of  Mexico. 

Immediately  after  his  appointment  Captain  Talcott 
organized  a  corps  of  engineers  in  the  city  of  New  York, 
which  sailed  from  New  Orleans  Jan.  1,  1858,  and  landed 
in  Vera  Cruz  Jan.  4  following.  The  members  of  this 
corps  were : 

Capt.  Andrew  Talcott,  Chief  Engineer;  Andrew  B.  Gray, 
Quartermaster  and  Commissary;  J.  S.  Stoddart,  Assistant 
Engineer;  Richard  Page,  Assistant  Engineer;  L.  Van  Wyck, 
Assistant  Engineer. 

First  Brigade — M.  E.  Lyons,  Chief  Engineer;  E.  M.  Rich- 
ards, R.  F.  Stack,  T.  W.  Sargeant,  W.  W.  Dechert,  A.  C.  Hall, 
E.  McLonegan,  J.  Radnich,  James  J.  Arnold,  George  E.  Clymer. 

Second  Brigade — R.  B.  Gorsuch,  Chief  Engineer;  D.  S. 
Crosby,  W.  R.  Eastman,  A.  Van  Burcke,  James  Emmet,  T.  A. 
Emmet,  H.  G.  Webber,  L.  B.  Ward,  O.  W.  Bownton,  Alfred 
Delano,  D.  M.  Gorsuch. 

Exploring  Party — Sidney  Coolidge,  Chief;  T.  M.  R.  Talcott, 
Charles  Miller,  C.  A.  Wolf,  George  R.  Talcott. 

Of  the  above  T.  M.  R.  Talcott,  of  Richmond,  Va., 
and  W.  R,  Eastman,  of  Albany,  N.  Y.,  I  know  to  be 
still  living. 

Maj.  Sidney  Coolidge,  16th  Regiment,  U.  S.  A.,  was 
killed  at  Ohickamauga  during  the  Civil  War. 

I  am  very  much  interested  to  obtain  information  rela- 
tive this  survey  and  would  like  to  hear  from  any  who 
can  give  information. 

Emile  Low. 

745  Lafayette  Ave.,  Buffalo,  N.  Y.,  July  13,  1915. 

B 

Sir — In  response  to  Ernest  McCullough's  call  for  views 
of  your  readers  on  the  use  of  rivets  in  direct  tension 
(issue  of  June  10,  1915,  p.  1139),  permit  me  to  call  his 
attention  to  an  article  in  the  Zeitschrift  des  Yereins 
Deutscher  Ingenieure,  Nov.  23,  1912  (Vol.  56,  No.  47, 
p.  1890),  on  "The  Effects  of  Stresses  Produced  in  Mate- 
rials by  Riveting." 

This  article  describes  a  set  of  experiments  which  show 
that  the  tensile  stresses  in  ordinary  rivets  parallel  to  the 
shank,  after  they  have  cooled  subsequent  to  being  driven 
by  a  hydraulic  riveting  machine,  are  2200  kg.  per  sq.cm., 
or  about  31,000  lb.  per  sq.in.  A  bolt  heated  to  a  dark 
cherry  red,  with  the  nut  tightened  just  to  bear  on  the 
metal,  without  initial  pressure,  was  stressed  to  about 
42,000  lb.  per  sq.in.  on  cooling. 

The  lower  stress  in  the  rivets  is  explained  principally 
by  the  fact  that  the  process  of  riveting  heats  the  sur- 
rounding material  and  allows  it  to  shrink  together  with 
the  rivet  on  cooling.  The  large  nut  on  the  bolt  is  also 
more  rigid  than  a  rivet  head,  and  bears  on  a  larger  area  of 
metal,  thus  producing  a  smaller  linear  compression  in  the 
plates  and  a  correspondingly  greater  elongation  of  the 
bolt  shank,  with  the  resulting  higher  stresses. 

A  simple  computation  of  the  amount  of  shrinkage  on 
cooling  from  the  riveting  temperature,  as  well  as  experi- 
ence with  broken  rivets,  shows  that  most  rivets  must  be 
stressed  beyond  the  elastic  limit,  and  often  up  to  the 
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point  of  failure,  especially  on  the  outside  of  the  shank, 
right  under  the  head. 

The  foregoing  seems  sufficient  to  condemn  the  use  of 
rivets  in  direct  tension.  In  fact,  the  shearing  strength 
of  the  undriven  rivet,  which  is  a  function  of  the  direct 
axial  tension,  is  also  seriously  impaired.  Cold  bolts,  in 
holes  drilled  to  a  driving  fit,  with  no  eccentric  bearing, 
with  nuts  not  too  firmly  tightened,  or  a  detail  in  which 
rivets  are  used  in  shear  only,  should  be  employed. 

In  long  riveted  connections,  connecting  beams  to  gir- 
ders, bolts  near  the  end  where  there  is  considerable  nega- 
tive moment  would  probably  do  away  with  the  frequent 
rivet  failures.  The  question  even  arises  whether  in  very 
heavy  riveted  work,  where  the  holes  are  drilled  in  the 
field,  where  riveting  is  so  expensive,  and  where  the  long 
rivet  shanks  give  so  much  trouble,  snugly  fitting  bolts 
would  not  give  greater  strength  at  lesser  cost. 

Jacob  M.  Fiuedland. 

Borough  Hall,  Bronx,  New  York,  June  12,  1915. 


Sir — I  think  structural  engineers  of  experience  will 
generally  sustain  the  contention  that  rivets  should  not  be 
used  in  direct  tension.  Eivets,  of  course,  have  some  direct 
tensile  strength,  and  no  rivet  is  well  set  unless  it  is  under 
an  initial  stress  of  that  character.  The  indeterminateness 
of  this  initial  stress,  however,  and  the  difficulty  of  securing 
a  uniform  upset  of  rivets  render  uncertain  the  residual 
rivet  value  in  direct  tension  that  could  be  safely  relied 
upon.  Bivets  are  occasionally  used  in  direct  tension,  but 
good  practice  is  entirely  against  it,  and  if  employed  at 
all  in  that  manner  their  use  should  be  restricted  to  unim- 
portant connections  where  failure  could  result  in  no  seri- 
ous damage. 

All  of  the  authorities  of  record  with  which  I  am  famil- 
iar discountenance  the  use  of  rivets  in  direct  tension, 
either  by  definite  specification  forbidding  it  or  by  infer- 
ence, this  latter  being  indicated  by  absolute  omission  of 
any  allowed  unit-stress  for  rivets  other  than  in  bearing  and 
in  shear.  Many  of  these  authorities  might  be  quoted,  but 
the  following  few  will  suffice  and  are  characteristic : 

Bouscaren's  "General  Specifications"  of  1890,  paragraph  85, 
"No  tensile  stress  shall  be  allowed  on  rivets." 

Merriman  &  Jacoby,  "Bridge  Design,"  Part  III  (third  edi- 
tion, 1898),  "Specifications  for  a  Pin  Truss  Bridge,"  paragraph 
39,  page  138,  "Rivets  must  not  be  used  in  direct  tension." 

Atchison,  Topeka  &  Santa  Fe  Ry.,  specifications  of  Novem- 
ber, 1902,  paragraph  89,  "The  details  of  riveted  work  must  be 
so  designed  that  there  shall  be  no  tensile  stress  on  rivets." 

General  specifications  for  steel  highway  and  electric  rail- 
way bridge  superstructure  of  the  State  of  New  York,  1905, 
paragraph  88,  "Rivets  and  bolts  shall  not  be  used  in  direct 
tension." 

Ketchum's  "Design  of  Highway  Bridges"  (first  edition, 
1909),  "General  Specifications  for  Steel  Highway  Bridges," 
paragraph  39-a,  "Rivets  and  bolts  shall  not  be  used  in  direct 
tension." 

Cooper's  "General  Specifications  for  Steel  Highway  and 
Electric  Street-Railway  Bridges  and  Viaducts,"  1909,  "Rivets 
and  bolts  must  not  be  used  in  direct  tension." 

A  slight  variation  from  the  foregoing  and  partially 
providing  for  the  use  of  rivets  in  direct  tension  is  found 
in  the  following: 

Waddell's  "De  Pontibus,"  page  25,  points  out  that  the  re- 
quirement is  less  important  for  steel  rivets  than  for  iron 
rivets,  but  yet  advocates  adherence  to  the  old  rule  "except 
for  very  unimportant  members  where  there  is  a  great  excess 
in  the  number  of  rivets  above  the  theoretical  requirements." 

"General  Specifications  for  Steel  Superstructures  of  Bridges 
and  Viaducts,"  Department  of  Railways  and  Canals  of  Canada, 
1908,  paragraph  226,  "Rivets  will  not  be  used  in  direct  tension, 
but  in  any  case  where  rivets,  in  direct  tension,  may  be  per- 


mitted, they  shall  be  estimated  at  two-thirds  of  the  unit 
stress." 

Joseph  Jacobs. 

Seattle,  Wash.,  June  19,  1915. 


Sir — Referring  to  Ernest  McCullough's  communica- 
tion in  your  issue  of  June  10,  I  beg  leave  to  quote  from 
my  book,  "Steel  Designing,"  1913,  as  follows: 

P.  179.  Tension  on  Rivet  Heads. — Specifications  usually 
require  that  tension  on  rivet  heads  must  be  avoided.  As  a 
general  proposition  this  is  a  good  requirement,  but  there  are 
cases  where  it  is  very  difficult  to  avoid  tension  on  rivet  heads 
without  making  expensive  or  clumsy  details.  One  expedient 
resorted  to  is  to  use  bolts,  because  a  bolt  is  stronger  to  resist 
tension  than  a  rivet.  The  author  prefers  rivets  in  tension,  in 
general,  to  bolts,  for  the  reason  that  too  often  common  erec- 
tion bolts  are  made  use  of,  and  it  requires  very  close  inspec- 
tion to  get  them  tight;  and  the  rivet  seals  the  hole  better 
against  the  admission  of  water. 

P.  180.  Design  of  Detail  to  Take  Tension  on  Rivet  Heads. — 
A  detail  to  take  tension  on  rivet  heads  must  be  correctly  and 
carefully  proportioned.  It  should  be  symmetrical.  A  single 
angle  on  one  side  of  a  member  is  not  a  proper  detail.  There 
should  be  at  least  four  rivets,  and  these  should  not  be  over 
about  2  in.  from  the  back  of  angles.  In  many  details  where 
there  is  tension  on  the  rivet  heads  the 
/-|J\  designer  does  not  consider  the  thickness 

||r  of  the  connecting  angles.  The  angles  may 

bend  as  per  Pig.  13. 
«v\u*y»'V.;4|  The   thickness  of  connecting  angles 

vJf  must  be  such  as  to  avoid  this.    The  angle 

J|f  is  under  bending  stress  at  the  heel  and 

(M)  at  the  rivet  line,  hence  the  lever  arm  for 

Y\q    )3  bending  is  half  of  the  gage.    For  a  ten- 

sile value  on  a  rivet  no  more  than  one- 
half  of  the  single  shear  value  of  the  rivet  should  be  used.  If 
6000  lb.  be  used  as  a  unit  in  shear  and  10,000  lb.  in  bending, 
we  find,  for  %-in.  rivets,  iy2-in.  gage,  2% -in.  spacing,  the 
thickness  of  angle  required  is  -fa  in.;  for  %-in.  rivets,  1%-in. 
gage,  2y2-in.  spacing,  the  thickness  of  angle  required  is  y2  in.; 
for  %-in.  rivets,  2-in.  gage,  2 %-in.  spacing,  the  thickness  of 
angle  required  is  %  in.  The  angles  should  not  be  any  less  in 
thickness  than  the  figures  given,  and  if  the  gage  is  more  than 
that  given  above,  the  thickness  of  angle  should  be  increased. 
Greater  spacing  of  rivets  would  not  be  justification  for  dimin- 
ished thickness  of  angles,  because  the  distribution  of  load 
along  the  rivet  line  is  not  as  good  with  wide  spacing  as  with 
close  spacing.  If  the  connection  angle  has  two  rows  of  rivets, 
only  the  row  next  to  the  heel  can  be  counted  upon  to  take 
tension.  It  is  manifestly  impossible  to  transmit  any  tension 
into  the  second  row  in  a  more  or  less  flexible  angle  until  the 
first  row  fails.  The  second  row,  however,  can  take  any  shear 
in  the  connection.  "When  there  is  shear  in  the  connection, 
the  rivets  required  for  the  same  should  be  in  addition  to  those 
required  for  tension. 

Tests  have  shown  that  tension  on  rivets  due  to  cooling  is 
sometimes  very  high,  approaching  at  times  the  elastic  limit 
of  the  steel.  This  would  seem  to  indicate  that  any  more  ten- 
sion might  cause  failure;  but  a  little  analysis  will  show  that 
pulling  on  the  head  of  a  rivet  already  in  stress  due  to  shrink- 
age does  not  increase  the  stress  on  the  rivet,  but  relieves  the 
pressure  on  the  plates,  unless  the  added  tension  exceeds  that 
already  on  the  rivet. 

Under  "General  Specifications  for  Structural  Steel 
Work,"  in  the  same  book,  p.  454,  occurs  the  following : 

Tension  on  rivet  heads  will  be  allowed  only  when  the  con- 
nection is  symmetrical  and  contains  at  least  four  rivets.  The 
bending  at  the  heel  of  connection  angle  must  be  considered 
as  well  as  the  bending  on  the  part  to  which  the  detail  is  at- 
tached. When  %-in.  rivets  are  used,  the  connection  angle 
should  be  %-in.  metal  and  the  gage  of  rivets  2  in.  With  %-in. 
rivets  use  %-in.  angles  and  1%-in.  gage,  and  with  %-in. 
rivets  use  i75-in.  angles  and  iy2-in.  gage.  Additional  rivets 
must  be  provided  to  take  any  shear  coming  upon  the  same 
connection. 

Mr.  McCullough  invites  discussion  of  this  subject.  The 
foregoing  is  my  contribution.  Tension  on  rivet  heads 
always  has  been  and  always  will  be  used  in  designs.  It 
behooves  engineers,  instead  of  winking  at  these  details,  to 
take  cognizance  of  the  facts  and  regulate  the  matter  by 
proper  and  rational  rules.  In  Engineering  News,  Apr. 
11,  1907,  I  pointed  out,  among  other  bad  details,  a  case 
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of  a  large  viaduct  near  Pittsburgh  where  the  sidewalk 
bracket  is  depending  solely  on  tension  on  four  rivet  heads, 
and  this  in  a  lop-sided  detail.  Furthermore,  if  these  rivets 
should  pull  apart  the  truss  would  be  split  and  wrecked. 
The  viaduct  still  stands;  but  this  is  no  excuse  for  such 
details  to  exist.  It  does  show,  however,  that  rivet  heads 
will  stand  a  very  considerable  pull. 

As  to  rivet  heads  that  pop  off,  this  could  be  avoided  with 
proper  field  inspection  on  the  job.  When  rivets  are  taken 
out  of  the  forge  spitting  fire  and  driven  in  this  con- 
dition, they  are  very  apt  to  do  just  this. 

The  case  of  the  rail  at  the  switch-joint  cited  by  Mr. 
McCullough  is  no  doubt  one  where  a  rivet  or  bolt  would 
be  bent  back  and  forth  each  time  the  load  passed.  This 
is  a  good  way  to  break  anything.  A  wire  that  would  re- 
quire half  a  ton  in  tension  to  break  it  can  readily  be  broken 
off  by  the  hand  with  an  ordinary  pair  of  pliers  by  bending 
back  and  forth.  Some  years  ago  the  Brooklyn  Bridge 
suspenders  carrying  a  number  of  the  floor-beams  gave  way. 
The  failure  was  due  to  the  bending  back  and  forth  of  these 
bolts  by  expansion  and  contraction  of  the  stiffening  truss. 
The  broken  suspenders  were  close  to  the  expansion  joint 
of  the  stiffening  trusses.  In  such  cases  as.  these  special 
provision  must  be  made;  but  in  the  ordinary  case  of 
structural  details  tension  on  rivet  heads,  properly  safe- 
guarded and  in  proper  details,  is  quite  reliable. 

Edward  Godfrey. 

Monongahela  Bank  Building, 

Pittsburgh,  Penn.,  June  15,  1915. 


Sir — In  the  June  10  issue  of  Engineering  News 
Ernest  McCollough  raises  the  oft-discussed  question 
whether  or  not  rivets  should  be  subjected  to  direct  tension. 
Specifications  generally  forbid  the  use  of  rivets  in  tension, 
and  to  my  mind  this  is  eminently  proper. 

Changing  the  shape  of  the  metal  in  forming  a  head — 
an  effect  often  obtained  with  insufficient  heating  and  im- 
proper driving— must  result  in  greatly  weakening  the 
rivet  at  the  junction  of  the  shank  and  the  head.  The  shank 
shrinks  in  cooling,  putting  a  considerable  stress  at  this 
point,  and  rivet  heads  coming  off  "of  their  own  accord" 
is  not  an  uncommon  occurrence.  Rivets  which  may  al- 
ready be  stressed  from  this  cause  to  nearly  the  point  of 
failure  should  not  have  an  additional  load  applied. 

I  once  directed  a  number  of  comparatively  "green" 
hands  in  the  partial  reconstruction  of  a  steel-frame  build- 
ing. A  pneumatic  hand-riveter  was  being  used.  The 
man  at  the  riveter  would  hammer  away  long  after  the 
head  had  formed— to  "make  a  good  job  of  it,"  was  his 
expression.  I  stopped  the  work  for  a  few  moments  while 
I  delivered  an  impromptu  lecture  on  rivets  and  riveting. 
At  its  conclusion,  to  illustrate  my  remarks,  I  picked  up  a 
4-lb.  hammer  and  struck  at  a  rivet-head  in  a  manner  per- 
haps more  forceful  than  elegant.  The  rivet-head  sailed 
off  into  space  in  a  way  that  would  have  delighted  a  golfer, 
and  I  barely  saved  myself  from  falling  off  the  scaffold' 

In  the  light  of  the  present  knowledge  of  the  art,  I 
would  not  subject  a  rivet  to  a  tensile  stress  except  in  very 
unimportant  details. 

C.  0.  Sandstrom. 

Kansas  City,  Mo.,  June  17,  1915. 

[With  most  writers  and  prevailing  practice  against 
tension  on  rivets,  the  fact  must  be  faced  that  many  in- 


stances exist  where  rivets  are  exposed  to  severe  tensile 
stresses,  with  entire  success.  Even  in  railway-bridge  floors, 
where  the  impact  is  high,  rivets  in  tension  have  been  used, 
and  no  special  trouble  developed  so  far  as  Engineering 
News  has  been  able  to  learn.  Therefore  it  would  be  im- 
portant to  cite  specific  experience  to  show  that  rivets  in 
tension  are  dangerous,  or  undesirable,  or  otherwise  objec- 
tionable.— Editor.] 
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Steelwork  for  the  Three  Radio  Towers  at  Darien,  C.  Z.,  the 
design  and  erection  of  which  were  described  in  "Engineering 
News"  of  June  24,  p.  122S,  was  furnished  and  erected  by  the 
Penn  Bridge  Co.,  of  Beaver  Palls,  Penn.,  instead  of  by  the 
Pennsylvania  Steel  Co.,  as  stated  in  the  article. 

A  Correspondent  Desires  Information  of  a  specific  case 
where  contracts  for  work  have  been  let  on  a  sliding-scale 
percentage  basis,  under  which  the  percentage  to  be  paid  by 
the  contractor  was  varied  according  to  the  proportion  borne 
by  the  final  cost  to  the  original  estimate  for  the  work.  That 
is  to  say,  the  contractor  might  receive  a  certain  percentage  if 
the  final  cost  were  less  than  the  original  estimate,  and  a  de- 
creased percentage  if  the  cost  were  greater. 

The  Tentative  Design  for  an  Activated-Sludge  tank  at 
Houston,  Tex.,  shown  in  Pig.  5  on  p.  170  of  this  issue,  has 
been  revised  in  minor  particulars  since  the  original  design 
was  made.  A  telegram  from  the  City  Engineer,  received  after 
the  page  containing  the  drawing  had  gone  to  press,  gives 
these  revisions  as  follows: 

,  Have  changed  plans.  Piltros  plate  lowered  until  it  is 
level  with  ooncrete  at  bottom  of  tank,  thus  eliminating  space 
for  accumulation  of  sludge  in  bottom  of  aerating  tank.  Have 
put  return  flow  pipe  out  away  from  the  shelf  shown  on 
drawing  and  eliminated  shelf,  thus  making  the  sides  of 
aerating  tank  smooth.  Return-flow  pipe  will  be  supported 
by  smooth  flat  bars  with  axis  vertical  extending  from  side 
to  side  of  aerating  tank.  Have  tested  out  return  flow  as 
designed  and  it  works  satisfactorily. 


» '  ,  I 

New  York  University— The  School  of  Applied  Sci- 
ence is  now  offering  a  four-year  course  in  industrial 
engineering,  intended  to  turn  out  men  who  can  engage 
immediately  in  the  business  side  of  engineering  work. 
The  requirements  for  admission  will  be  the  same  as  for 
other  courses  in  the  school.  The  course  aims  to  super- 
impose on  the  fundamentals  of  engineering,  courses  in 
accounting,  economics,  industrial  history,  statistics  and 
cost  finding,  business  organization,  factory  organization 
and  shop  management. 

Washington  University — In  1914,  as  an  experi- 
ment, the  electrical  engineering  department  offered  two 
courses — one  of  lectures  and  one  of  laboratory  work. 
These  were  intended  primarily  for  St.  Louis  men  con- 
nected with  the  electrical  business  and  to  whom  a  more 
detailed  knowledge  of  certain  phases  of  electricity  would 
be  valuable.  These  courses  proved  very  popular  and  within 
three  days  after  the  opening,  further  registrations  had  to  be 
refused.  For  the  year  1915-16  it  is  proposed  to  offer  night 
courses  of  a  similar  nature  in  a  number  of  other  branches. 
These  are  general  courses  in  English,  economics,  political 
science,  history,  mathematics,  mechanics  and  physics. 
There  are  technical  courses  in  civil,  mechanical  and  elec- 
trical engineering,  architecture,  mathematics,  applied 
mechanics,  and  physics.  Saturday  and  late  afternoon 
courses,  particularly  for  teachers,  are  being  offered  i.u 
all  departments. 
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The  erection  of  the  superstructure  of  the  Jackson  St. 
bridge  over  the  Chicago  Eiver  has  been  delayed  two 
months  by  the  Chicago  strike  of  steel  workers.  The  con- 
dition of  the  work  on  July  2  on  the  west  leaf  of  the  bridge 
is  shown  in  the  accompanying  view.  This  is  a  trunnion 
bascule  bridge  with  a  span  of  202  ft.  31/4-in.  c.  to  c.  of 
trunnions,  and  will  have  1310  tons  of  steel  (exclusive  of 
105  tons  for  the  machinery).  About  500  tons  are  now 
erected,  350  tons  of  which  are  on  the  west  side,  as  the 
completion  of  the  foundation  on  the  east  side  was  delayed 
considerably. 

Erection  was  begun  March  12.  The  strike  occurred 
April  30,  stopping  all  steel  bridge  and  building  work  in 
the  city  until  July  7,  when  a  settlement  was  made  and 
the  strike  ended. 

The  view  shows  the  heels  of  the  trusses  erected  and  the 
trunnions  in  place.  The  erection  is  done  by  means  of  a 
stiff-leg  derrick  having  a  50-ft.  mast  and  a  70-ft.  box- 
lattice  boom,  with  a  hoisting  capacity  of  40  tons.  The 
heaviest  loads  handled  are  the  48-ton  cross-girders.  When 
the  work  has  advanced  farther,  a  boom  135  ft.  long 
will  be  used,  reducing  the  hoisting  capacity  to  20  tons. 


The  bridge  is  being  built  by  the  Sanitary  District  of 
Chicago,  under  George  M.  Wisner,  Chief  Engineer,  the 
plans  being  approved  also  by  John  Ericson,  City  Engineer. 
The  Strauss  Bascule  Bridge  Co.  acts  as  consulting  engi- 
neer for  both  superstructure  and  substructure.  The  sub- 
structure was  described  in  Engineering  Neivs,  March  18, 
1915,  and  was  built  by  the  Great  Lakes  Dredge  &  Dock 
Co.  The  steelwork  is  manufactured  by  the  Mt.  Vernon 
Steel  Co.,  of  Mt.  Vernon,  Ohio,  and  the  erection  is  be- 
ing done  by  the  Strobel  Steel  &  Construction  Co.,  of 
Chicago. 


First  Slhineldl  StmsHts  aim 
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On  July  15  at  Front  St.  and  Old  Slip,  New  York 
City,  the  first  of  the  eight  shields  of  the  four  new  East 
Eiver  tunnels  for  subway  lines  started  forward,  and  the 
first  segments  of  cast-iron  lining  were  erected.  The 
southerly  pair  of  tunnels  will  carry  the  Broadway- 
Church  St.  line  (to  be  operated  by  the  New  York  Mun- 
icipal Ey.  Corporation)  across  the  river  to  a  connec- 
tion with  the  Fourth  Ave.  subway;  these  tunnels  are 
located  at  South  Ferry.  The  other  pair,  three  blocks 
north,  at  Old  Slip,  will  form  the  river  crossing  of  the 


ERECTION  OF  THE  WEST  LEAF  OF  THE  JACKSON  ST.  BASCULE   BRIDGE   AT   CHICAGO    (DELAYED  BY 

STEEL-WORKERS'  STRIKE  FROM  APR.  30  TO  JULY  7) 

At  the  left  is  a  truss  span  and  deck  span  of  the  old  approach  (over  the  railway  tracks).  The  girder  at  the  left  sup- 
ports the  outer  side  of  a  team  driveway  to  the  freight  house,  and  spans  the  opening-  into  the  bypass  which  gives  additional 
waterway  for  the  flow  of  water  in  the  river.    At  the  right  is  the  Adams  St.  swingbridge 
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FIG.  1.    LOCOMOTIVES  TOGETHER  ON  HIGH  BRIDGE 


Seventh  Ave.-Park  PL-William  St.  subway  of  the  In- 
terborough  Eapid  Transit  Co.  The  Flinn-O'Eourke 
Co.  has  the  contract  for  all  four.  Five  caissons  have 
been  sunk  as  land  shafts,  from  which  the  shields  start. 
In  each  case  a  single  caisson  serves  for  both  tunnels  of 
a  pair,  except  at  Old  Slip,  where  the  tunnels  pass  on 
either  side  of  the  Old  Slip  police  station  and  therefore 
required  separate  caissons.  The  work  is  managed  by 
George  '  H.  Flinn  and  John  F.  O'Eourke,  of  the  con- 
tracting company. 

m 

Hm^©stti||sitta<o>E&  of  Westteiria  Mas*;^ 
land  R^c  WirocMg  Will  Install 
Bloclfe  Slg|im®dl@ 

A  searching  investigation  into  the  cause  of  the  fatal 
head  collision  on  the  Western  Maryland  Ey.,  which  oc- 
curred on  June  24  on  High  Bridge,  near  Thurmont,  Md., 


FIG.  2.    SHOWING  COMPARATIVE  HEIGHT  OF  BRIDGE 


has  established  that  the  wreck  was  caused  by  an  error  com- 
mitted by  the  Hagerstown  dispatcher.  This  corrobo- 
rates the  opinion  voiced  in  Engineering  News  of  July  1. 
The  collision  was  between  the  Blue  Eidge  express  and  the 
Baltimore  local.  Six  persons  were  killed.  Property  dam- 
age is  placed  at  $17,123. 

The  investigation  was  in  charge  of  Staunton  Ennes, 
General  Manager  of  the  railway.  Associated  with  him 
were  representatives  of  the  Interstate  Commerce  Commis- 
sion, members  of  the  Public  Utilities  Commission  of 
Maryland,  and  the  district  attorneys  of  Frederick  and 
Washington  Counties.  The  Hagerstown  dispatcher  freely 
admitted  his  failure  to  annul  a  certain  order  and  accepted 
full  responsibility  for  the  accident.  The  chief  dispatcher 
in  his  testimony  stated  that  he  believed  the  mistake 
was  caused  by  a  momentary  lapse  and  not  by  ignorance 
on  the  part  of  his  dispatcher,  who  claimed  to  have  been 
overworked. 

As  a  result  of  the  wreck  the  Western  Maryland  Ey.  Co. 
will  install  the  block-signal  system  on  50  mi.  of  track 
between  Cumberland  and  Baltimore.  It  is  stated  to  be 
the  purpose  of  the  company  ultimately  to  equip  the  entire 
line  with  the  block-signal  system. 

® 

Saia  Piego"®  (Gn&y  D®  passim  <sin\tl 
©IF  ©peifs^lnoim 

San  Diego,  Calif.,  since  last  May,  when  the  new  char- 
ter went  into  effect,  has  been  managed  in  the  main  by 
engineers.  The  new  mayor,  Edwin  M.  Capps,  is  a  mem- 
ber of  the  American  Society  of  Civil  Engineers,  and  was 
formerly  supervising  engineer  of  city  harbor  improve- 
ments; the  manager  of  operation  is  F.  M.  Loekwood, 
former  engineer  of  the  city  sewer  department,  and  the 
assistant  manager  of  operation  is  John  L.  Bacon,  a  mem- 
ber of  the  American  Society  of  Mechanical  Engineers. 

The  form  of  city  government  is  similar  to  the  city- 
manager  plan,  but,  unlike  the  city  manager,  the  juris- 
diction of  the  head  of  the  city  operating  department  is 
confined  to  the  following  bureaus:  Water,  sewer,  street, 
harbor,  engineering,  and  public  buildings,  by  the  original 


L88 


ENGINEERING  NEWS 


Vol.  74,  No.  4 


work  under  its  jurisdiction.  There  is  one  clerk  whose 
sole  duty  it  is  personally  to  meet  any  citizen  desiring 
information  abont  the  city's  business  and  courteously 
to  give  that  information  as  promptly  and  exactly  as 
possible.  A  detailed  public  statement  of  the  financial 
condition  of  the  city  bureaus  is  made  monthly,  which 
gives  the  various  allowances  and  the  percentages  expended 
to  date.  The  appropriations  of  the  operating  department 
for  the  current  year  total  nearly  $600,000. 

a 

(Gir®ssnin\||°(Grsyit©s  wlhaclh  Stop 


JOSEPH  AUSTIN  HOLMES 

charter  provision;  and  the  departments  of  pueblo  lands 
and  forestry,  building  inspection,  boiler  inspection  and 
electrical  inspection  by  subsequent  charter  amendment. 
The  operating  department  has  no  jurisdiction  over  the 
bureaus  of  public  health,  purchasing,  auditor,  treasurer, 
attorney,  city  clerk,  plumbing  inspection,  parks,  play- 
grounds or  the  civil-service  commission. 

The  department  of  operation,  as  now  organized,  pays 
particular  attention  to  giving  full  publicity  to  all  the 


Heavy  crossing-gates  were  recently  installed  by  the 
Long  Island  E.E.  Co.  at  Long  Beach  Road  near  -Tekyl 
Island  on  the  Long  Beach  division.  The  purpose  of  this 
new  type  of  gate  illustrated  herewith  is  effectually  to  stop 
adventurous  automobilists  from  trying  to  beat  the  train 
to  a  crossing. 

The  gates  are  constructed  of  two  40-ft.  spruce  poles 
each  about  12  in.  in  diameter  on  the  butt  end  and  8  in. 
at  the  point.  They  are  counterweighted  with  1000  lb. 
of  iron  and  when  down  are  3  ft.  6  in.  above  the  crown 
of  the  highway.  They  are  lowered  by  means  of  a  %-in. 
rope  fastened  to  the  tip  of  the  pole  and  are  kept  in  place 
by  means  of  a  chain  and  hook.  The  gates  are  about  35 
ft.  long  between  posts,  with  an  overhang  of  4  ft.  The 
black  and  white  stripes  shown  are  about  12  in.  wide. 

Joseplh  A.^flstaia  InI©Em©s 

News  of  the  death  of  Dr.  Joseph  A.  Holmes  was  re- 
ceived just  as  last  week's  issue  was  going  to  press,  and 
space  permitted  only  a  brief  announcement  in  the  column 
of  obituaries.  Dr.  Holmes'  health  failed  over  a  year  ago, 
and  he  removed  with  his  family  to  Colorado,  hoping  to 
benefit  by  the  change  of  climate.  His  system  was  weak- 
ened, however,  by  overwork,  and  after  his  removal  to 
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Colorado  he  continued  his  oversight  of  the  affairs  of  his 
bureau  with  the  aid  of  a  secretary,  instead  of  giving  up 
all  business  and  trying  to  regain  his  health. 

The  news  of  his  untimely  death  brings  sorrow  to  a  wide 
circle  of  friends  in  all  parts  of  the  country. 

For  nearly  a  dozen  years,  ever  since  he  was  appointed 
by  President  Eoosevelt  to  take  charge  of  the  fuel-testing 
work  of  the  United  States  Geological  Survey  at  the 
St.  Louis  Exposition  in  1904,  Dr.  Holmes'  enthusiastic 
devotion  to  his  work  has  been  an  inspiring  example  to 
all  his  associates  and  to  many  others  in  the  engineering 
profession  who  had  the  privilege  of  his  acquaintance. 
Probably  the  greatest  achievement  of  his  life  was  the 
development  of  mine-rescue  work  by  the  Government,  and 
the  scientific  investigation  of  mine  accidents  with  a  view 
to  removal  of  their  causes. 

It  is  a  notable  illustration  of  Dr.  Holmes'  zeal  and 
ability  that  when  the  Bureau  of  Mines  was  created  by 
Congress  in  1910,  President  Taft  selected  Dr.  Holmes 
to  take  charge  of  it,  notwithstanding  the  fact  that  Dr. 
Holmes  was  closely  identified  with  the  group  of  prominent 
officials  in  the  Department  of  the  Interior  against  whom 
the  then  Secretary  of  the  Interior,  E.  A.  Ballinger,  had 
been  in  active  opposition. 

Dr.  Holmes  was  a  member  of  the  American  Society  of 
Mechanical  Engineers,  the  American  Institute  of  Mining 
Engineers,  the  American  Society  for  Testing  Materials, 
the  Cosmos  Club  of  Washington,  the  Engineers  Club 
of  New  York  City,  and  a  number  of  other  professional 
and  scientific  organizations.  He  is  survived  by  a  widow 
and  four  children. 


Explosion  in  a  Grain  Bin  of  an  elevator  of  the  New  York 
Central  Lines  at  West  New  York,  N.  J.  (opposite  42d  St.,  Ndw 
York  City)  partly  wrecked  the  upper  portion  of  the  structure 
and  flying-  fragments  slightly  injured  six  persons  on  nearby 
barges.  It  appears  that  No.  7  of  the  fourteen  14,000-bu.  steel 
bins  was  empty  when  the  explosion  occurred  in  it.  The  sup- 
porting steelwork  prevented  rupture  of  the  bin  walls,  so  that 
the  force  of  the  explosion  was  exerted  upward.  The  damage 
was  confined  to  the  cupola  and  main  roof,  on  which  the  debris 
fell;  the  frame  and  machinery  were  uninjured.  While  the 
cause  has  not  yet  been  definitely  ascertained,  it  is  reported 
that  possibly  dust  in  the  bin  became  ignited  by  a  spark. 

A  450-Ton  Canal  Between  the  Vistula  and  the  Oder  was 
completed  far  enough  to  open  traffic  in  April.  The  line  is  293 
km.  long.  It  extends  up  the  Warthe  and  the  Netze  rivers,  has 
its  summit  level  for  27  km.  in  an  old  canal  of  originally 
smaller  capacity,  and  descends  the  Brahe  to  the  Vistula.  The 
total  lift  on  the  east  side  is  157  y2  ft.  and  on  the  west  side  92 
ft.    The  canal  can  be  navigated  by  vessels  of  4-ft.  8-in.  draft. 

The  Los  Angeles  Municipal  Cement  Plant  has  been  leased 
by  the  city  to  Los  Angeles  County.  The  county  is  to  pay  the 
city  an  annual  rental  of  $27,500  for  a  period  of  three  years 
and  at  the  end  of  the  first  year  the  city  may  offer  the  plant 
in  open  sale,  at  which  the  county  agrees  to  bid  $500,000.  The 
city  is,  to  have  the  privilege  of  buying  cement  for  its  own 
needs  in  any  quantity  at  $1.35  per  barrel  and  is  to  receive  a 
royalty  if  5%c.  per  bbl.  on  all  cement  manufactured  and  an 
annual  depreciation  allowance  of  $11,000,  which  will  be  re- 
turned to  the  county  in  the  event  of  a  sale  of  the  plant. 

Floods  in  the  Great  Miami  Valley — Two  small  floods  have 
occurred  in  the  Great  Miami  Valley,  Ohio,  since  July  7.  The 
first  was  caused  by  a  heavy  general  precipitation  over  the 
basin  on  the  afternoon  and  evening  of  July  7.  The  rainfall 
in  the  basin  varied  from  1.30  in.  at  Hamilton  to  3.60  in.  at 
Greenville,  with  2.17  in.  at  Dayton  (3y2-hr.  fall).  The  flood 
reached  its  crest  of  11.3  ft.  at  Dayton  about  1  a.m.  July  9. 
The  crest  of  the  March,  1913,  flood  at  Dayton  was  29.0  ft. 
The  maximum  discharge  at  Dayton  at  the  crest  of  the  flood 
of  July  9,  1915,  was  about  32,000  sec.ft.,  from  a  drainage  area 
of  about  2500  sq.mi.  The  channel  at  Dayton  can  carry  about 
90,000  sec.ft.  The  discharge  in  the  great  1913  flood  was  about 
250,000  sec.ft.  at  Dayton.  The  1915  flood  caused  no  damage  at 
any  of  the  cities  or  towns  in  the  valley.  Several  temporary 
trestle  bridges  over  the  Miami  River  below  Dayton,  replac- 


ing structures  washed  out  by  the  1913  flood,  were  considerably 
damaged.  The  second  flood  occurred  on  July  16  at  Dayton, 
where  a  stage  of  7.5  ft.  was  reached  at  8:30  a.m.  Little  or  no 
damage  was  caused  by  this  second  flood  in  any  part  of  the 
valley.  The  rainfall  in  the  Miami  Basin  was  much  lighter  than 
in  the  preceding  flood.  In  northern  and  central  Ohio,  how- 
ever, this  second  storm  was  very  severe,  and  at  several  points 
the  disastrous  flood  of  March,  1913,  was  exceeded.  At  Kenton, 
on  the  Scioto  River,  5.45  in.  of  rain  fell  in  12  hr.  on  the  night 
of  July  15-16.  A  large  portion  of  the  city  was  overflowed. 
Foraker,  a  village  near  Kenton,  also  suffered  consider- 
able damage.  At  Lima,  where  three  lives  were  lost,  more 
than  200  homes  submerged  and  a  large  area  flooded,  it  is  be- 
lieved that  the  damage  will  amount  to  about  $500,000.  An 
estimate  places  the  total  losses  from  this  flood  in  Ohio  at  over 
$2,000,000.  Ten  per  cent,  of  the  corn  crop  of  Ohio  was  de- 
stroyed and  the  wheat  crops  will  be  damaged  to  about  the 
same  extent. 

The  Proposed  Navassa  Island,  W.  I.,  Light  Station  to  be 

constructed  by  the  Lighthouse  Service  of  the  United  States 
Department  of  Commerce  will  be  located  on  the  southern 
side  of  the  island,  on  its  highest  point,  which  is  about  250  ft. 
above  sea  level.  The  tower  will  be  cylindrical,  of  reinforced 
concrete,  supporting  a  cylindrical  helical-bar  lantern  with  a 
focal  plane  about  152  ft.  above  its  base  and  402  ft.  above  the 
sea  level.  The  illuminating  apparatus  will  consist  of  two 
four-sided,  fourth-order  lenses  mounted  side  by  side,  parallel, 
and  carried  on  a  mercury  float.  The  lenses  will  be  provideu 
with  35-mm.  mantle  lamps.  The  characteristic  will  be  a 
double  white  flash  every  30  sec.  The  range,  due  to  the  height 
of  the  light,  will  be  about  27  nautical  miles.  The  plans  have 
been  completed  and  bids  are  to  be  invited  shortly. 

A  Naval  Advisory  Committee  on  Inventions,  to  comprise 
the  best  inventive  genius  in  the  United  States,  has  been  pro- 
posed by  Josephus  Daniels,  Secretary  of  the  Navy.  Thomas 
A.  Edison  has  accepted  the  chairmanship  of  this  committee. 
As  other  members  such  men  as  Alexander  Graham  Bell,  Henry 
Ford,  Orville  Wright,  Lewis  Nixon,  John  Hays  Hammond,  Jr., 
Hudson  Maxim  and  C.  P.  Steinmetz  have  been  suggested! 
The  leading  engineering  and  scientific  societies  of  this 
country  have  been  asked  by  Mr.  Daniels  to  select  two  members 
each  to  serve  on  the  committee.  The  societies  thus  invited 
are  the  American  Society  of  Civil  Engineers,  American  Insti- 
tute of  Electrical  Engineers,  American  Society  of  Mechanical 
Engineers,  American  Institute  of  Mining  Engineers,  American 
Chemical  Society,  American  Mathematical  Society,  American 
Aeronautical  Society  and  the  Inventor's  Guild. 

The  State  of  Illinois  May  Purchase  Cement  for  Highways, 
according  to  a  recent  decision  of  the  State  Supreme  Court. 
A  year  ago  a  taxpayer  filed  a  bill  in  the  Circuit  Court  of 
De  Kalb  County  praying  the  annulment  of  a  certain  contract 
made  by  and  between  the  State  Highway  Commissioners 
and  the  Marquette  Cement  Manufacturing  Co.  on  the  ground 
that  the  commissioners  did  not  have  the  power  to  buy  cement, 
which  was  subsequently  furnished  to  contractors  for  the 
construction  of  state-aid  roads.    The  court  ruled: 


form  all  other  duties  prescribed  in  the  act  or  reasonably 
inferable  therefrom,  confer  upon  the  commission  full  and 
express  power  to  purchase  such  road  building  materials,  tools 
imp  ements  and  machinery  as  may  from  time  to  time  be 
needed  for  the  purposes  aforesaid,  and  in  their  discretion  to 
estimate  and  anticipate  the  needs  and  prepare  therefor,  as 
the  bill  here  under  consideration  shows  was  done,  and  to  the 
same  extent  as  if  the  methods  of  its  procedure  in  the  premises 
were  as  definitely  prescribed  as  the  same  are  prescribed  in 
relation  to  letting  contracts  for  highway  construction. 

A  Deep  Tunnel  Relief  Sewer  was  put  under  construction 
by  the  city  of  New  York  last  week.  The  sewer  will  extend 
down  Madison  Ave.  from  43rd  St.  to  41st  St.  and  thence 
through  a  rock  tunnel  from  40  to  45  ft.  below  the  surface, 
and  eastward  under  41st  St.  to  the  East  River,  draining  the 
area  in  the  vicinity  of  the  Grand  Central  Station.  A  portion 
of  the  sewer  from  the  west  side  of  Park  Ave.,  under  the 
existing  subway,  on  to  a  point  slightly  beyond  Third  Ave. 
will  be  constructed  by  the  Rapid  Transit  Subway  Construc- 
tion Co.  as  part  of  its  contract  for  the  connection  between  the 
old  subway  and  the  new  Lexington  Ave.  line.  The  remainder 
of  the  work  will  be  done  by  contractors  for  the  city  under  the 
supervision  of  the  Manhattan  Bureau  of  Sewers.  Work  was 
started  at  the  site  of  the  proposed  shaft  at  the  southeast 
corner  of  Lexington  Ave.  and  41st  St.  The  first  shovelful  of 
dirt  was  turned  by  Robert  Ridgway,  Engineer  of  Subway 
Construction,  Public  Service  Commission  for  the  First  District, 
after  the  earth  had  been  loosened  by  a  pick  wielded  by  R.  A. 
Shaler,  Tunnel  Engineer  for  the  Rapid  Transit  Subway  Con- 
struction Co.  The  cost  of  the  entire  work  is  estimated  at 
$240,000. 
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quarters  at  Richmond,  Va.  Mr.  Buckley  succeeds  Mr.  W.  T. 
Dobyns,  resigned.  Mr.  H.  E.  Tyrrell,  Supervising-  Engineer  at 
Washington,  D.  C,  will  succeed  Mr.  Buckley. 


INI  II  111!  Ill  II  It 


Mr.  P.  N.  Hibbits  has  resigned  as  Superintendent  of  Motive 
Power  of  the  Lehigh  Valley  R.R.  Co.,  to  accept  another  posi- 
tion. 

Mr.  W.  Spencer  Robertson  has  been  appointed  Secretary 
of  the  American  Locomotive  Co.,  to  succeed  Mr.  C.  B.  Denny, 
resigned. 

Mr.  Carl  H.  Watson  has  been  selected  as  Designing  and 
Supervising  Engineer  of  the  Port  Washington,  L.  I.,  Sewer 
District,  lately  organized  by  the  Town  Board  of  North  Hemp- 
stead, L.  I. 

Mr.  George  M.  Rice  has  been  appointed  Chief  Engineer 
of  the  Puget  Sound  &  Willapa  Harbor  Ry.  Co.,  to  succeed 
Mr.  C.  H.  Byers,  recently  resigned.  His  headquarters  will  be 
at  Raymond,  Wash. 

Mr.  William  T.  Dunn,  formerly  tool-steel  expert  of  the 
Carpenter  Steel  Co.  in  Boston  and  New  England,  has  been 
appointed  District  Sales  Agent  in  New  England  and  Eastern 
Canada  of  the  International  High  Speed  Steel  Co. 

Mr.  Edward  J.  Kelly,  Assistant  Chief  Engineer  of  the  San- 
itary District  of  Chicago,  has  been  appointed  by  Governor 
Dunne  a  member  of  the  Illinois  Waterway  Commission,  which 
is  to  undertake  an  8-ft.  waterway  from  the  Chicago  drainage 
canal  at  Joliet  to  the  Illinois  River  at  La  Salle,  111. 

Mr.  Joachim  G.  Giaver,  for  the  last  17  years  Chief  Engineer 
of  Structural  Design  and  Foundations  for  D.  H.  Burnham  & 
Co.,  has  opened  offices  as  consulting  engineer,  at  751  Railway 
Exchange  Building,  Chicago,  and  will  specialize  in  structural 
design,  foundations  and  building  engineering  in  general. 

Mr.  Geo.  B.  Massey,  Jun.  Am.  Soc.  M.  E.,  formerly  Manager 
of  Foreign  Sales  of  the  Bucyrus  Co.,  at  Milwaukee,  has 
opened  consulting  engineering  offices  with  the  firm  name  of 
Geo.  B.  Massey  Co.,  in  the  People's  Gas  Building,  Chicago. 
The  company  will  specialize  in  excavating  machinery  and 
methods. 

Mr.  E.  G.  Buckland,  formerly  vice-president  and  general 
counsel  of  the  New  Tork,  New  Haven  &  Hartford  R.R.,  has 
been  elected  President  of  the  Central  New  England  R.R.,  to 
fill  the  vacancy,  as  required  by  the  law  of  Massachusetts, 
caused  by  the  resignation  of  Mr.  Howard  Elliott,  President 
of  the  N.  Y.,  N.  H.  &  H.  R.R. 

Mr.  Henry  D.  Dewell,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
with  the  firm  of  Galloway  &  Markwart,  San  Francisco,  Calif., 
and  for  the  last  three  years  Chief  Structural  Engineer  of 
the  Panama-Pacific  International  Exposition,  has  opened 
offices  in  the  Holbrook  Building,  58  Sutter  St.,  San  Francisco, 
for  the  general  practice  of  civil  engineering. 

Mr.  C.  F.  Rouze,  for  the  past  year  Manager  of  the  Kansas 
City  office  of  the  Knox  Motors  Co.,  has  been  appointed  Sales 
Manager  of  the  Knox  Motors  Associates,  of  Springfield,  Mass., 
an  association  recently  organized  to  act  as  sole  distributor 
of  the  products  of  the  Knox  Motors  Co.  Mr.  Rouze  succeeds 
Mr.  H.  F.  Blanchard,  who  recently  resigned  as  Sales  Manager 
of  the  company. 

Mr.  Charles  M.  Schwab,  M.  Am.  Soc.  M.  E.,  President  of 
the  Bethlehem  Steel  Co.,  has  advised  the  Pennsylvania  State 
Highway  Commission  that  he  will  bear  a  large  part  of  the 
cost  of  improving  the  highways  in  the  vicinity  of  Loretto, 
Penn.,  his  birthplace.  He  has  offered  to  pay  50  per  cent,  of 
the  cost  of  construction  of  two  sections  of  road  from  Cresson 
to  Ebensburg  by  way  of  Loretto,  and  to  build  for  the  latter 
borough  a  highway  through  its  center. 

Mr  Farley  Gannett,  Assoc.  M.  Am.  Soc.  C.  E.,  Chief  En- 
gineer of  the  Water  Supply  Commission  of  Pennsylvania,  has 
resigned  to  engage  in  private  practice  in  the  City  of  Hams- 
burg.  Mr.  Gannett  will  specialize  in  practice  before  the  state 
departments  and  commissions.  In  addition  he  has  established 
a  chemical  and  bacteriological  laboratory  to  handle  analyses 
of  water,  sewage  and  trade  wastes.  Mr.  Gannett  has  held  the 
position  of  Chief  Engineer  for  10  years.  He  is  President  of 
the  Engineers'  Society  of  Pennsylvania. 

The  following  promotions  and  changes  have  been  announced 
by  the  Southern  Railway:  Mr.  J.  H.  Stanfiel,  Superintendent 
of  the  Southern  Railway  and  the  Northern  Alabama  Ry.,  at 
Birmingham,  Ala.,  has  been  promoted  to  General  Superin- 
tendent of  the  Southern  district  of  the  Southern  Railway,  to 
succeed  C.  L.  Harris,  resigned.  Mr.  H.  H.  Vance,  Superintendent 
of  Terminals  at  Birmingham  will  succeed  Mr.  Stanfiel.  Mr. 
G.  E.  Buckley,  Engineer  of  Maintenance-of-Way,  at  St.  Louis, 
of  the  Western  district,  has  been  appointed  Engineer  of 
Maintenance-of-Way    of    the    Northern    district,    with  head- 


Charles  C.  Rose,  M.  Am.  Soc.  C.  E.,  Superintendent  of  the 
Delaware  &  Hudson  Coal  Co.,  died  at  his  home  in  Scranton, 
Penn.,  on  July  17,  aged  69  years. 

Harold  B.  Anderson,  M.  Am.  Soc.  M.  E.,  Chief  Engineer  of 
the  Winton  Motor  Carriage  Co.,  Cleveland,  Ohio,  was  killed 
in  that  city  on  July  13  by  a  street-car  while  trying  to  pass 
it  in  an  automobile.  The  accident  occurred  at  the  west 
end  of  the  Superior  viaduct.    He  was  35  years  old. 

Frank  R.  Williamson,  M.  Am.  Soc.  C.  E.,  Assistant  Engi- 
neer of  the  Sanitary  District  of  Chicago,  died  July  11.  He 
had  been  in  the  bridge  department  of  the  District  for  the  last 
six  years,  engaged  principally  in  the  design  of  bascule  bridges. 
Previously  he  was  Chief  Draftsman  of  the  Scherzer  Rolling 
Lift  Bridge  Co. 

E.  C.  Bower,  for  30  years  Superintendent  of  the  Waynes- 
burg  &  Washington  R.R.,  died  at  his  home  in  Waynesburg, 
Penn.,  66  years  of  age.  He  retired  from  active  service  on 
July  1,  1914.  Mr.  Bower  was  assistant  engineer,  under  his 
father,  Charles  W.  Bower,  engineer  on  the  flagship  "Bridge- 
port" on  the  Tennessee  River  during  the  Civil  War. 

Emil  Rathenau,  probably  the  best  known  in  America  of 
any  of  the  German  engineers,  died  recently  at  the  age  of 
76  years.  He  was  Director-General  of  the  Allgemeine  Elek- 
trizitats-Gesellschaf  t,  and  was  practically  founder  of  the 
electrical  industries  of  Germany.  He  was  born  Dec.  11,  1838, 
and  received  his  education  at  the  technical  high  schools  of 
Hanover  and  Zurich.  His  first  employment  was  with  the 
locomotive  works  of  A.  Borsig  in  Berlin.  Later  he  was 
employed  in  England  with  John  Penn  &  Son,  of  Greenwich, 
and  with  Easton,  Amos  &  Sons,  of  London.  About  1870  he 
founded  the  first  telephone  exchange  in  Berlin.  He  introduced 
the  Edison  carbon-filament  electric  lamp  on  the  Continent 
and  was  largely  instrumental  in  establishing  the  great  Ger- 
man electrical  works  for  the  manufacture  of  electric  lamps 
and  electrical  machinery. 


EMQUHEEEOMQ 


COMING  MEETINGS 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Aug    16-18    and    25-28.     Annual    meeting   in    Los  Angeles, 
Calif.    Aug.   16-18;   in  San  Francisco,  Aug.   25-28.  Secy., 
J  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 
CIANS 

Aug.  24-27.     Annual  convention  in  Cincinnati.     Secy.,  Clar- 
ence R.  George,  Houston,  Tex. 
NEW  ENGLAND  WATER  WORKS  ASSOCIATION. 

Sept.   7-9.     Convention  in  New  York  City.     Secy.,  Willard 
Kent,  Narragansett  Pier,  R.  I. 
TRAVELING  ENGINEERS'  ASSOCIATION. 

Sept  7-10     Annual  meeting  in  Chicago.    Secy.,  W.  O.  Thomp- 
son, N.  Y.  C.  R.R.,  East  Buffalo,  N.  Y. 
NORTHWESTERN  ROAD  CONGRESS 

Oct.   4-7.     At  Cedar  Rapids,  Iowa.     Secy.,  Jas.  P.  Keenan, 
Milwaukee,  Wis. 

San  Fraueisco  Meetings 

AMERICAN  ASSOCIATION  OF  RAILROAD  SUPERINTEND- 
ENTS 

Aug.  19-21.     Secy.,  E.  H.  Harman,  Room  101,  Union  Station, 
St!  Louis,  Mo. 
INSTITUTE  OF  RADIO  ENGINEERS. 

Sept.  13-1S.  Secy.,  David  Samoff,  71  Broadway,  New  York. 
PAN-AMERICAN  ROAD  CONGRESS. 

Sept   13-1S.    Secy.,  E.  L.  Powers,  Road  Builders  Association, 
150  Nassau  St.,  New  York  City. 
AMT^mrAN  SOCIETY  OF  CIVIL  ENGINEERS. 

sfpt   16-18     Secy  ,  Charles  Warren  Hunt,  220  West  57th  St., 
New  York  City. 
AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS 

Sept -.16-18      Secy.,  Calvin  W.  Rice,  29  West  39th  St.,  New 
York  City. 

AMERICAN  INSTITUTE  OF  MINING  ENGINEERS. 

Sept  16-18     Secy.,  Bradley  Stoughton,  29  West  39th  St.,  New 
York  City. 

AMERICAN  INSTITUTE  OF  ELECTRICAL  ENGINEERS. 

Sept.  16-18.    Secy.,  F.  L.  Hutchinson,  29  West  39th  St.,  New 

America n  Society  of  heating  and  ventilating 

Sept^-US.^Sefy.,  J.  J.  Blackmore,  29  West  39th  St.,  New 
York  City. 
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AMERICAN  ELECTROCHEMICAL  SOCIETY. 

Sept.  16-18.  Secy.,  J.  W.  Richards,  Lehigh  University,  South 
Bethlehem,  Penn. 

INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.  20.  Secy.,  Arthur  Hooker,  Sacramento,  Calif.;  until 
Aug.  1,  New  Stockton,  Calif. 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA. 

Sept.  20.  Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City. 
PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES. 

Sept.  20  and  21.  Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
cisco, Calif. 

AMERICAN  MINING  CONGRESS. 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 
INTERNATIONAL  ENGINEERING  CONGRESS 

Sept.  20-25.     W.  A.  Cattell,  Secy.,  Comm.  of  Management, 
Foxcrof t  Bldg.,  San  Francisco. 
INTERNATIONAL  ASSOCIATION  OF  BRIDGE  AND  STRUC- 
TURAL IRON  WORKERS. 
Sept.    20-30.     Secy.,   Harry   Jones,   American    Central  Life 
Bldg.,  Indianapolis,  Ind. 
AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS. 

Sept.  21  and  22.    Secy.,  F.  M.  White,  Madison,  Wis. 
AMERICAN  SOCIETY  OF  REFRIGERATING  ENGINEERS. 
Sept.  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE  SAFETY  ASSOCIATION. 

Sept.   23   and   24.     Secy.,   H.   M.   Wilson,   Bureau   of  Mines, 
Pittsburgh,  Penn. 
AMERICAN  ASSOCIATION  OF  REFRIGERATION. 

Sept.  23  and  24.    Secy.,  J.  F.  Nickerson,  431  South  Dearborn 
St.,  Chicago,  111. 
ILLINOIS  GAS  ASSOCIATION. 

Sept.  27.    Adjourned  meeting.     Secy.,  H.  H.  Clark,  72  West 
Adams  St.,  Chicago,  111. 
SAFETY  CONFERENCE. 

Sept.  27  to  30. 
INTERNATIONAL  GAS  CONGRESS. 

Sept.  27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 
AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 
NATIONAL  DRAINAGE  CONGRESS. 

September,  1915. 
AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION. 

Oct.  4-9.  Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

AMERICAN      ELECTRIC      RAILWAY  MANUFACTURERS' 
ASSOCIATION. 

Oct.  4-9.  Secy.,  H.  G.  McConnaugliy,  165  Broadway,  New 
York  City. 

AMERICAN    ELECTRIC    RAILWAY    ENGINEERING  ASSO- 
CIATION. 

Oct.  4-9.  Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

Hollow  Building-  Tile  Manufacturers'  Association  of  America 

— The  semi-annual  meeting  of  this  association  was  held  in 
Indianapolis,  Ind.,  at  the  Hotel  Severin,  on  Tuesday,  July  13. 

The  Northwestern  Road  Congress  will  convene  in  Cedar 
Rapids,  Iowa,  Oct.  4-7.  The  states  of  Iowa,  Illinois,  Wisconsin, 
Indiana,  North  Dakota,  South  Dakota,  Missouri,  Michigan  and 
Minnesota  comprise  the  territory  of  the  congress.  The  secre- 
tary is  James  P.  Keenan,  71  Sentinel  Building,  Milwaukee,  Wis. 

Pan-American  Scientific  Congress — The  Second  Pan-Ameri- 
can Scientific  Congress  will  convene  in  Washington  on  Dec. 
27,  1915,  and  conclude  its  sessions  on  Jan.  8,  1916.  The  first 
congress  of  this  name  was  held  in  Santiago,  Chile,  in  190S. 
The  assistant  secretary  of  the  congress  is  Dr.  Glen  Levin 
Swiggett. 

American  Institute  of  Chemical  Kngineers — At  the  seventh 
semiannual  meeting  to  be  held  in  Los  Angeles  (Aug.  16-18), 
and  in  San  Francisco  (Aug.  25-28),  the  following  papers 
should  be  of  special  interest  to  engineers:  "The  Improvement 
of  High  Boiling  Petroleum  Oils  and  the  Manufacture  of  Gaso- 
line as  a  Byproduct  Therefrom  by  the  Action  of  Aluminum 
Chloride,"  '"The  Purification  of  Sewage  by  Aeration  in  the 
Presence  of  Activated  Sludge,"  and  "Electrical  Precipitation 
Method." 

Texas  Good-Roads  Association — A  joint  meeting  of  the  Texas 
Good-Roads  Association  and  the  County  Judges  and  Commis- 
sioners Association  will  be  held  at  the  Agricultural  and 
Mechanical  College  of  Texas,  Aug.  5-7.  Prof.  R.  L  Morrison 
the  secretary  of  the  road  association,  states  that  practically 
every  road-material  company  and  road-machinery  company 
do.ng  business  in  the  state  has  arranged  for  an  exhibit  at 
the  convention,  and  that  the  indications  are  that  it  will  be 
the  largest  and  most  important  road  convention  ever  held  in 
Texas. 

American  Association  of  Engineers— This  society  announces 
its  organization,  with  headquarters  at  29  South  La  Salle  St 
Chicago  with  W.  D.  Wilcox,  gas  engineer,  president,  and 
Arthur  Kneisel,  patent  attorney,  secretary.  According  to  the 
constitution,  the  object  of  the  association  is  to  raise  the 
standard  of  ethics  of  the  engineering  profession  and  promo  e 


its  economic  and  social  welfare.  The  association  is  to  main- 
tain a  "service  clearing  house"  for  the  benefit  of  its  members, 
furnish  patent  and  legal  advice  on  matters  of  general  inter- 
est, and  supervise  legislation  affecting  the  profession.  Appli- 
cants for  membership  must  have  had  at  least  five  years'  prac- 
tical experience  in  engineering  work,  or  be  graduates  from 
recognized  technical  schools,  with  at  least  two  years'  practical 
experienec  after  graduation.    The  dues  are  $10  per  annum. 

North  Carolina  Good-Roads  Convention — The  annual  con- 
vention of  the  North  Carolina  Good-Roads  Association  occurred 
in  Asheville,  N.  C,  July  14-16,  1915.  Sessions  were  held  in 
the  assembly  room  of  the  Langren  Hotel.  More  than  200 
delegates  from  all  sections  of  the  state  were  registered.  A 
goodly  number  of  county  and  township  commissioners  were 
present,  as  well  as  numerous  county,  highway  and  municipal 
engineers.  Two  features  of  interest  were  noted  in  the  pro- 
ceedings— the  advocacy  of  state  and  federal  aid  for  road 
construction  and  the  emphasis  placed  on  maintenance.  Rep- 
resentative Gallatin  Roberts,  who  was  instrumental  in  the 
enactment  of  the  law  creating  the  North  Carolina  Highway 
Commission,  spoke  in  favor  of  state  aid  for  road  building. 
He  said  that  the  state  convicts,  now  used  in  railroad  con- 
struction, should  be  used  exclusively  for  highway  work. 
Congressman  J.  J.  Britt  of  North  Carolina  spoke  strongly 
in  favor  of  the  Bourne  bill,  providing  for  federal  aid  in  road 
construction.  D.  H.  Winslow,  Highway  Engineer,  United 
States  Office  of  Public  Roads,  described  methods  employed 
in  maintenance  work  on  the  Washington-Atlanta  National 
Highway.  W.  S.  Fallis,  Highway  Engineer  of  North  Carolina, 
read  a  paper  on  the  maintenance  and  repair  of  macadam 
roads.  Other  speakers  discussed  drainage,  grading  and 
maintenance  of  earth  roads.  The  use  of  convicts  in  road 
construction  was  also  discussed.  The  last  day  of  the  meeting 
was  devoted  to  an  auto  trip  over  the  new  scenic  road  through 
Hickory  Nut  Gap. — S.  H.  Lea,  City  Engineer,  Charlotte,  N.  C. 


i^p-plmim©©©  dirndl  M^ttesras^Ils 


Tractor-Ty«e  Revolving  Crane 

The  revolving  crane  tractor  shown  in  the  accompanying 
view  has  been  introduced  recently  by  the  Davenport  Locomo- 
tive Works,  of  Davenport,  Iowa,  for  use  on  construction  work 
and  at  railway  and  material  yards.  Its  main  purpose  is  for 
handling  such  bulk  material  as  sand,  gravel,  stone  and  coal; 
unloading  it  from  railway  cars  at  yards  or  construction  switch 
tracks  and  loading  it  (from  cars  or  stock  piles)  on  wagons 
and  motor  trucks.  It  may  be  equipped  also  for  direct  hoisting 
(as  in  steel  and  lumber  yards)  or  for  operating  a  dragline 
bucket. 

The  main  frame  is  mounted  on  48-in.  wheels  24  in.  wide, 
and  a  differential  gear  on  the  rear  axle  enables  the  machine 
to  make  a  turn  as  short  as  25-ft.  radius.  Caterpillar  tracks 
can   be   used   on   machines   that  are   to   work   on    very  soft 


TRACTOR-TYPE  REVOLVING  CRANK 

ground.  The  frame  carries  a  cast-steel  ring  having  a  track 
for  the  rollers  of  the  revolving  upper  frame  and  an  internal 
gear  or  circular  rack  for  the  pinion  of  this  upper  frame.  The 
legs  of  the  A-frames  extend  .beneath  the  revolving  frame  and 
carry  four  rollers,  which  bear  against  the  under  side  of  a 
flange  on  the  base  ring,  so  that  the  load  on  the  boom  is  trans- 
mitted directly  to  the  truck  and  is  not  carried  by  the  rotating 
frame  or  center  pin. 

The  crane  may  be  driven,  as  shown,  by  a  45-hp.  four-cylin- 
der gasoline  engine,  by  an  electric  motor  or  by  a  two-cylinder 
vertical  steam  engine.    It  is  operated  by  one  man,  who  con- 
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trols  all  movements  from  his  platform.  The  wheelbase  is  S 
ft.  4  in.,  with  a  track  width  of  S  ft.  6  in.  The  boom  is  made 
20  to  30  ft.  long,  with  a  reach  equal  to  its  length  and  a  min- 
imum working  radius  of  12  ft.  The  maximum  hoisting  ca- 
pacity is  5  tons.  The  hoisting  speed  is  150  ft.  per  min,  with 
a  single  line,  and  the  swinging  can  be  done  at  a  rate  of 
3  r.p.m.  The  traveling  speeds  are  1%  and  2%  mi.  per  hr.  The 
weight  of  the  machine  is  about  17  tons. 

*    *  * 
Rotary  Air  Compressors 

A  line  of  high-speed  blowers  and  air  compressors,  furnish- 
ing air  at  pressure  heads  of  from  4  in.  of  water  up  to  120  lb. 
per  sq.in.,  has  been  designed  by  the  De  Laval  Steam  Turbine 
Co.,  of  Trenton,  N.  J.  One  of  the  multi-stage  compressor  units 
is  shown  in  the  accompanying  illustration.  The  difficulties 
overcome  in  getting  out  this  line  of  apparatus  were  due 
largely  to  suiting  materials  and  practices  to  very  high-speed 
service.  Employment  of  peripheral  velocities  of  from  450  to 
600  ft.  per  sec.  makes  pressures  of  3  or  4  lb.  per  sq.in  avail- 
able from  single-stage  machines. 

In  the  single-stage  double-suction  blowers,  one-piece  cast- 
iron  housings  carry  inlet  rings  cast  integral  with  a  bearing 


The  engine  on  this  locomotive  is  accurately  balanced,  and 
by  the  use  of  roller  bearings,  oil-bath  lubrication  and  care- 
ful finish  of  working  parts  it  can  run  at  very  high  speed, 
with  reliability  and  without  setting  up  vibration  or  nosing  of 
the  locomotive.  The  boiler  is  also  of  special  design  and  is 
adopted  to  the  use  of  any  liquid  fuel.  This  gives  an  exhaust 
free  from  smoke  and  sparks.  The  boiler  has  a  straight  shell, 
long  enough  to  include  both  the  fire-box  and  the  smoke-box, 
and  the  copper  tubes  used  are  only  %  in.  in  diameter  and 
about  16  in.  long.  On  a  5-ton  locomotive  the  complete  boiler, 
with  fire-box  and  smoke-box,  is  only  34  in.  in  diameter  by  37 
in.  long.  The  locomotive  is  built  in  sizes  from  2  to  12  tons 
for  any  desired  gage  of  track. 

*    *  * 
Close-Quarter  Air  Drill 

The  air-driven  drill  shown  in  the  accompanying  view  has 
recently  been  designed  by  the  Ingersoll-Rand  Co.,  of  New 
York  City,  for  shops  and  foundries,  for  field  work  on  struc- 
tural steel,  or  for  any  drilling,  reaming  and  tapping  in  re- 
stricted locations.  It  has  been  given  the  trade  name  of 
"Little  David  Close-Quarter  Drill." 

The  distance  from  end  of  casting  to  center  of  spindle  is 
only  l^j  in.    It  has  a  three-cylinder  air  motor  running  in  oil. 


DE  LAVAL  CENTRIFUGAL  COMPRESSOR 

bracket.  The  housings  serve  as  diffusers  and  volute  passages. 
The  impeller  is  built  up  on  a  chrome-nickel-steel  disk  thick- 
ened at  the  center  to  form  a  hub  and  to  turn  the  air  entering 
axially.  One  side  of  each  vane  is  riveted  to  this  disk  and  the 
other  to  a  tapered  side  plate  of  the  same  material.  Leakage 
from  the  discharge  past  the  impeller  is  prevented  by  a  lab- 
yrinth packing  ring.  The  head-delivery  relations  can  be 
designed  for  various  services. 

The  multi-stage  compressor  casing  is  split  horizontally. 
The  impellers  are  carried  by  a  large  stiff  shaft.  There  are 
packing  rings  between  the  diaphragm  and  shaft  at  each  stage, 
a  labyrinth  packing  at  the  suction  end  and  (for  gases  other 
than  air)  carbon  rings  at  each  end  of  the  casing.  The  stage 
diaphragms  are  made  separate  from  the  casing  and  are  also 
split  horizontally.  When  the  compressors  are  water  cooled 
the  diaphragms  are  made  hollow.  The  thrust  of  all  stages  is 
balanced  by  a  cylinder  and  disk  at  the  discharge  end,  having 
one  side  exposed  to  suction  and  the  other  to  discharge  pres- 
sure. The  larger  or  lower-speed  machines  are  built  with  two 
casings  and  two  shafts. 

*    *  * 

Small  Geared  Steam  Locomotive 

A  novel  type  of  steam  locomotive  has  recently  been  de- 
signed by  the  H.  K.  Porter  Co.,  of  Pittsburgh,  for  use  by 
contractors  and  industrial  railways  in  competition  with  gaso- 
line and  electric  machines.  The  ordinary  direct-connected  lo- 
comotive when  used  at  low  speed,  as  in  switching  service  and 
on  industrial  and  contractors'  railways,  is  inefficient  because 
of  the  very  low  piston  speed.  By  gearing  the  engine  to  the 
driving  wheels,  however,  this  is  overcome  and  it  is  possible 
to  develop  large  power  with  a  comparatively  small  engine. 


PORTABLE  PNEUMATIC  DRILLING  MACHINE 

Rotary  valves  are  geared  to  a  three-way  crank-shaft  turned 
by  ratcheted  levers  connecting  the  pistons  to  the  drill  spin- 
dle. Some  one  of  the  three  ratchets  is  always  engaged. 
Loosening  a  few  cap  screws  gives  access  to  the  working  parts. 
The  drill  is  rated  for  drilling  up  to  3  in.  and  for  reaming  and 
tapping  up  to  2  in.    It  runs  at  150  r.p.m. 

*     *  * 
Anti-Glare  Headlight  Lens 
A  so-called  "safety  lens"  has  been  developed  by  the  Lan- 
caster Lens  Co.,  Lancaster,  Ohio,  to  prevent  headlight  glare. 

The  design  for  automobile 
lamps  is  shown  herewith.  The 
"lens"  is  a  plate  with  circular 
corrugations  and  alternate  clear 
and  translucent  surfaces.  It  is 
claimed  that  only  the  light 
thrown  out  in  front  is  modified, 
as  the  reflected  beams  pass 
through  the  clear  sections  and 
are  distributed  as  usual. 


Camp  Beds 

A  simple  and  efficient  bunk 
for  camp,  cars,  etc.,  is  being 
put  out  by  the  Acme  Supply  Co., 
28  East  Jackson  Boulevard,  Chi- 
cago, under  the  name  "Gosso 
Bed."  It  consists  of  a  steel- 
tube  frame  with  a  canvas  sheet 
stretched  over  it  and  suspended 
by  four  chains  and  springs 
from  ceiling  hooks.  A  spring 
and  chain  with  tightening  lever 
runs  down  from  each  corner  to 
the  floor. 


ANTI-GLARE  HEADLIGHT 
GLASS 


SMALL  PORTER  GEARED  LOCOMOTIVE 


Safety  Stop  lor  Crane  Hooks 

An  automatic  stop  for  electric  crane  hooks  has  been  de- 
vised by  the  Electric  Controller  &  Manufacturing  Co.,  of 
Cleveland.  It  consists  of  a  number  of  contactors  mounted 
in  a  box  and  operated  by  a  shaft  carrying  a  sheave  over  which 
passes  a  cable  carrying  a  heavy  weight  on.  each  end.  As  the 
hook  reaches  the  highest  point  of  safe  travel  a  shoulder  on 
the  hook  engages  and  raises  the  lower  weight.  The  con- 
tactors are  thereby  operated  so  as  to  open  the  motor  and 
close  the  braking  circuit.  Lowering  the  hook  restores  the 
stop  to  its  former  position. 


VOLUME  74 


JULY  29,  1915 


NUMBER  5 


An  important  public  work  now  being  carried  on  by  the 
city  of  Chicago  in  connection  with  its  outer-harbor 
project  is  the  construction  of  a  municipal  pier  for  freight 
and  passenger  steamship  service,  with  accommodations 
for  a  recreation  space  and  a  public  hall. 

The  pier  is  north  of  the  mouth  of  the  Chicago  Eiver, 
in  line  with  Grand  Ave.  and  Illinois  St.  It  is  3000  ft. 
long  and  292  ft.  wide.  At  the  shore  end  is  a  headhouse, 
forming  the  entrance  and  having  offices  on  the  upper 
floors.  The  city  or  land  front  of  this  is  shown  in  Fig.  1. 
From  the  rear  of  this  extend  two  parallel  double-deck 
buildings,  2335  ft.  long,  for  freight  and  passenger  service. 


deck  of  the  pier.  There  will  be  a  single  track  along  the 
inner  (or  driveway)  side  of  each  sbed,  extending  along 
the  recreation  deck  to  a  passenger  terminal  loop  and 
station  in  the  terminal  building.  One  or  more  inter- 
mediate loops  across  the  driveway  will  make  it  unneces- 
sary to  run  all  cars  the  full  length  of  the  pier.  A  concrete 
walk  8I/2  ft.  wide  will  be  laid  between  the  shed  and  the 
track. 

The  situation  is  "xposed,  but  protection  for  vessels  in 
rough  weather  (and  especially  in  the  northeast  gales)  is 
provided  by  the  existing  outer  breakwater  of  the  United 
States  Government.    This  is  about  2500  ft.  north  of  the 


FIG.  1.   HEADHOUSE  OF  THE  CHICAGO  MUNICIPAL,  PIER 


These  are  at  the  sides  and  are  separated  by  a  central  80-ft. 
driveway.  The  remaining  6(i5  ft.  is  for  recreation  pur- 
poses, with  an  open  upper  deck,  which  forms  a  shelter 
for  the  space  below.  Near  the  end  of  the  pier  is  a 
municipal  hall  for  public  meetings,  concerts,  etc.  The 
general  design  is  shown  by  the  plan  and  cross-section 
(Fig.  2). 

From  the  shore  or  beach  to  the  concrete  bulkhead  wall 
on  the  United  States  harbor  line  there  is  a  fill  500  ft. 
long.  This  stretches  south  to  the  river  and  will  be 
extended  400  ft.  north  of  the  pier  to  form  a  park  and 
improve  the  approach  facilities.  Two  double-track  rail- 
way lines  will  be  laid  along  the  sides  of  the  driveway 
adjacent  to  the  sheds.  These  tracks  will  connect  with  the 
harbor  branch  of  the  Chicago  &  Northwestern  Ey.  at  the 
street  level ;  but  locomotives  will  be  allowed  to  work  them 
only  at  night. 

A  double-track  incline  will  connect  the  street  railways 
on  Grand  Ave.  and  Illinois  St.  with  tracks  on  the  upper 


pier  and  extends  in  a  northwest  direction  toward  the 
shore.  It  is  intended  to  close  the  present  open  space  by 
a  breakwater  extending  northeast  from  the  shore  to  the 
end  of  the  present  breakwater,  leaving  an  opening  be- 
tween them  for  vessels  to  pass  in  and  out.  An  extension 
of  the  present  breakwater  is  also  to  run  south  from  its 
outer  end,  with  an  opening  in  line  with  the  mouth  of  the 
river.  These  protective  works  will  be  undertaken  by  the 
United  States  Government  (War  Department)  as  part  <>L' 
the  Chicago  harbor  improvements. 

The  general  construction  of  the  pier  is  shown  in  the 
cross-section  (Fig.  2).  On  each  side  are  three  rows  of 
timber  piles  to  carry  a  massive  concrete  dock  wall,  while 
an  outer  line  of  timber  sheetpiling  retains  the  fill  of  mud 
and  sand  pumped  in  by  suction  dredges.  Part  of  the  top 
fill  behind  the  concrete  walls  was  placed  by  a  dipper 
dredge.  The  pier  is  in  water  20  to  27  ft.  deep.  On  the 
inside  of  the  sheetpiling  is  a  rock  fill,  which  was  de- 
posited before  the  sand,  so  that  the  latter  would  fill  all 
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interstices  and  make  a  solid  fill.  The  sheetpiling  is 
reinforced  on  the  outside  by  loose  rock  filled  against  it 
along  the  bed  of  the  lake,  but  not  extending  high  enough 
to  interfere  with  vessels.  This  construction  was  described 
in  Engineering  News,  Sept.  18,  1913. 

For  the  buildings  there  are  pile  clusters  under  the  foot- 
ings of  the  columns.  The  freight  and  passenger  sheds 
have  six  piles  under  each  outer  footing  (near  the  edge 
of  the  dock),  four  for  each  intermediate  footing,  and 
three  for  each  inner  footing  (along  the  side  of  the  drive- 
way). 

The  piles  for  the  concrete  walls  were  cut  off  below  the 
water  line  in  the  usual  way,  but  these  for  the  buildings 
were  cut  off  about  5  ft.  above  that  line,  or  at  about  the 
level  of  the  top  of  the  filling.  Owing  to  the  rough  water 
some  trouble  was  experienced  in  holding  in  line  the  rows 
of  piles  which  are  to  carry  the  dock  wall.  Each  row  of 
piles  is  tied  to  the  next  row  behind,  and  in  the  outer 
portion  there  are  tie-rods  extending  across  the  entire 
width  of  the  pier. 

The  dock  walls  were  built  in  alternate  sections  30  ft. 
long  (105  cu.yd.)  with  interlocked  joints.    Forms  Mere 
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FIG.  2.    PLAN  AND  TYPICAL  CROSS -SECTION  OF  MUNICIPAL  PIER 


set  in  place  upon  the  piles  after  the  rock  filling  had  been 
placed,  and  a  sheet  of  canvas  was  laid  over  the  surface 
of  the  rock  and  sand  fill  to  prevent  leakage  of  grout  from 
the  concrete.  All  the  concrete  for  these  walls  was  placed 
by  the  floating  concreting  plant  illustrated  in  Engineer- 
ing News,  Mar.  18,  1915. 

Sand  was  delivered  in  open  dump  scows  and  broken 
stone  in  deck  scows.  A  revolving  locomotive  crane  on  the 
concreting  plant  delivered  the  materials  to  bins  over  the 
mixer.  The  lower  part  of  the  concrete  was  deposited 
under  water  by  a  drop-bottom  bucket  handled  by  the 
crane,  but  the  upper  part  was  delivered  in  place  by  spouts 
or  chutes  from  the  elevator  tower  on  the  scow. 

Freight  and  Passenger  Sheds 

The  sheds  are  double-deck  structures  100  ft.  wide,  6  ft. 
from  the  sides  of  the  pier  and  separated  by  an  open  80-ft. 
driveway  paved  with  stone  and  having  four  railway  tracks. 
The  lower  deck  will  be  for  freight.  The  upper  or  passen- 
ger deck  will  be  covered  for  a  width  of  70  ft.  On  its 
water  side  will  be  a  16-ft.  walk,  from  which  gangplanks 
will  connect  with  the  steamers.  On  the  driveway  side 
will  be  a  16-ft.  open  deck  with  an  8-ft.  walk  and  a  single 


street-car  track.  To  give  access  to  the  outer  or  recreation 
part  of  the  pier  without  interference  with  steamer  pas- 
sengers, a  14-ft.  boardwalk  is  built  along  the  waterfront 
side  of  the  shed  roof.  The  details  of  construction  are 
shown  in  Fig.  3. 

The  steel  framing  is  in  20-ft.  panels  longitudinally, 
while  the  lower  deck  has  interior  columns  spaced  16  ft. 
6  in.  c.  to  c.  The  columns  are  of  I-section,  built  up  of 
four  angles  and  a  web  plate.  These  carry  the  framing 
of  the  upper  deck,  which  for  the  shed  floor  and  outer 
platform  or  walk  consists  of  24-in.  I-beam  longitudinal 
girders  with  15-in.  I-beam  joists.  The  latter  are  framed 
between  the  columns  and  the  girders  and  are  spaced  3  ft. 
9  in.  c.  to  c.  The  framing  for  the  walk  and  track  on  the 
inner  side  consists  of  transverse  20-in.  I-beam  girders 
between  the  columns  and  three  lines  of  I-beam  stringers 
(two  under  the  track).  Along  the  edge  of  this  framing 
is  a  20-in.  fascia  girder. 

The  shed  roof  over  the  upper  deck  is  supported  by 
three-hinged  arch  trusses  20  ft.  apart.  These  are  of 
67-ft.  4-in.  span  c.  to  c.  of  the  4-in.  shoe  pins,  and  have 
a  height  of  22  ft.  6  in.  to  the  center  of  the  3-in.  crown 
pin.  The  shoes  are  not  connected  by 
tie-rods,  but  the  horizontal  reaction 
of  the  truss  (48,000  lb.)  is  provided 
for  in  the  joist  connections.  At  the 
apex  is  a  wide  monitor  roof,  while 
the  chords  on  the  water  side  carry  the 
framing  for  the  boardwalk.  Purlins 
of  I-beams  and  channels  are  laid  along 
the  chords,  and  at  two  panel  joints  in 
each  side  there  are  kneebraces  from 
the  truss  verticals  to  the  purlins.  Be- 
tween the  inclined  portions  of  the 
trusses  are  two  lines  of  longitudinal 
bracing  on  each  side,  and  along  the 
vertical  backs  of  the  trusses  is  a  double 
line  of  heavy  channels  above  the  door 
openings. 

The  lower  floor  will  be  a  10-in.  rein- 
forced-concrete  slab,  with  longitudinal 
girders  between  the  pedestals  or  foot- 
ings of  the  columns.  Inside  the  building  it  will  be  paved 
with  3-in.  creosoted  wood  blocks  on  a  i/2~m-  sand  cushion. 
The  upper  deck  will  be  a  5-in.  slab  resting  on  the  steel 
frame  and  having  a  1-in.  finish.  The  roof  will  be  a  4-in. 
slab  covered  with  a  pitch-and-gravel  composition.  Each 
side  of  the  monitor  will  be  fitted  with  pivoted  sash  oper- 
ated from  the  floor.  The  sides  on  both  decks  are  com- 
posed almost  entirely  of  glazed  sliding  doors  and  fixed 
sash,  with  a  small  amount  of  concrete  paneling.  The 
lower  columns  and  upper-deck  framing  will  be  cased  in 
concrete.  The  boardwalk  will  be  laid  with  transverse 
3x6-in.  planks  %  in.  apart. 

Approach  Trestle  for  Car  Tracks 

The  incline  approach  connecting  the  street-car  lines 
with  the  tracks  on  the  upper  deck  will  begin  as  a  solid 
fill  and  continue  as  a  double-track  steel  trestle  having 
girder  spans  of  30  ft.  on  two-column  bents.  This  trestle 
construction  is  shown  in  Fig.  4. 

The  columns  carry  21-in.  transverse  girders,  between 
which  are  framed  two  24-in.  outside  girders  and  a  central 
30-in.  girder.  At  the  middle  of  the  span  a  16-in.  girder 
is  framed  between  the  longitudinal  girders,  and  between 
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the  main  and  intermediate  transverse  girders  are  framed 
four  lines  of  15-in.  I-beam  stringers,  upon  which  are  laid 
the  track  ties.  Each  track  has  outside  guard  timbers,  and 
the  space  between  the  rails  and  tracks  is  covered  with 
longitudinal  planking.  Each  column  is  composed  of  a 
12-in.  I-beam  (web  parallel  to  the  track)  and  two  12-in. 
channels  (flanges  inward),  with  bottom  plates  across  the 
flanges.  This  structure  is  designed  to  carry  a  load  of 
80,000  lb.  on  two  car  trucks  20  ft.  c.  to  c.  The  maximum 
height  is  about  17  ft.,  and  the  incline  is  on  a  grade  of 
2~y2  per  cent. 

In  front  of  the  headhouse  will  be  a  deck  or  loading 
platform,  where  passengers  can  enter  or  leave  the  cars. 
This  has  a  6-in.  slab  floor  on  15-in.  I-beam  framing. 
Here  and  on  the  deck  carrying  the  tracks  through  the 
building  the  track  ties  are  carried  by  pairs  of  9-in. 
H-beams,  as  shown.    On  this  deck  also  is  a  stub  track 
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access  to  the  second  floor  or  passenger  deck  of  the  steamer 
sheds.  Experience  at  some  large  railway  terminals  has 
shown  that  crowds  can  be  handled  more  expeditiously  and 
safely  on  ramps  than  on  stairways.  These  ramps  have 
a  grade  of  12  per  cent.,  and  are  about  12  ft.  wide.  The 
concrete  floor-slab  is  5  in.  thick,  and  crushed  granite  is 
used  in  the  1^-in.  top  portion  to  give  a  wear-resisting 
surface.   The  arrangement  is  shown  in  Fig.  5. 

Access  to  the  third  floor  (which  is  not  for  public  use) 
and  to  the  boardwalk  is  by  stairways.  At  the  second- 
floor  level  the  double-track  street-car  line  passes  through 
the  building,  being  carried  above  one  of  the  driveway 
entrances,  as  indicated  in  Fig.  1. 

The  terminal  building  is  a  second  transverse  structure 
at  the  ends  of  the  freight  and  passenger  sheds.  It  is 
283x51  ft.,  and  will  contain  a  restaurant,  emergency  hos- 
pital and  public  comfort  stations.    It  is  of  the  same  gen- 
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FIG.  3.    CROSS -SECTION  AND  DETAILS;  PIER  SHED  WITH  EOARDWALK  AND  STREET-CAR  DECK 


about  100  ft.  long,  on  which  outbound  cars  can  be  placed 
ready  for  passengers.  Beyond  this  the  tracks  diverge  to 
the  two  single  tracks  along  the  inner  sides  of  the  passen- 
ger sheds. 

Headhouse  and  Terminal  Building 

The  headhouse  (Fig.  1)  at  the  shore  end  of  the 
pier  is  of  stee! -frame  construction,  incased  in  con- 
crete and  having  an  exterior  finish  of  brick  and  con- 
crete which  forms  the  architectural  treatment.  It  is 
283x36  ft.,  three  stories  high,  and  has  at  each  end  an 
octagonal  tower  100  ft.  high,  with  a  60,000-gal.  tank  for 
gravity  supply  of  the  sprinkler  service.  The  second  floor 
has  toilet  and  rest  rooms  and  the  entrance  to  the  upper 
(passenger)  deck  of  the  steamer  sheds.  The  third  floor 
is  utilized  for  offices.  The  steel  framing  presents  no 
unusual  features. 

At  the  middle  of  the  building  is  the  entrance  to  the 
driveway,  with  three  openings  or  gateways  26  ft.  8  in. 
wide.  On  each  side  of  this  is  a  passenger  entrance.  A 
novel  and  notable  feature  of  the  arrangement  is  the  use 
of  winding  inclines  or  ramps  instead  of  stairways  to  give 


eral  design  and  construction  as  the  headhouse,  but  is  only 
two  stories  high,  with  triangular  roof  trusses. 

Beyond  this  will  be  a  recreation  space  220  ft.  long  and 
292  ft.  wide,  covered  at  the  middle  by  an  upper  deck  or 
shelter  80  ft.  wide,  extending  between  the  terminal  and 
recreation  buildings.  The  upper  deck  will  be  open.  The 
columns  for  the  shelter  deck  are  of  I-section  (four  4x4-in. 
angles  on  a  10-in.  web  plate),  and  are  spaced  20  ft.  longi- 
tudinally and  16  ft.  transversely.  They  carry  six  lines 
of  18-in.  I-beam  girders,  with  12-in.  I-beam  joints  spaced 
6  ft.  8  in.  c.  to  c.  On  this  will  be  a  4%-in.  concrete  slab, 
with  stair-well  openings. 

Recreation  Building 

The  Recreation  Building  is  at  the  extreme  end  of  the 
pier,  and  its  main  feature  is  a  great  public  hall,  140x150 
ft.,  for  concerts  and  entertainments.  The  floor  is  about 
3  ft.  above  the  main  level  of  the  pier  for  a  width  of  200  ft. 

This  hall  has  three-hinged  arch  ribs  of  136-ft.  8-in. 
span  and  74-ft.  4-in.  rise.  For  the  semicircular  end  of  the 
building  there  will  be  radial  semi-arch  trusses,  with  their 
heads  attached  to  a  ring  girder.    In  order  to  provide 


196 


ENGINEERING  NEWS 


Vol.  74,  No.  5 


against  heavy  pressure  upon  this  girder,  the  trusses  have 
cantilever  projections  on  the  outer  side.  These  carry  the 
weight  of  the  superstructure  and  thus  balance  the  half 
arch.  The  structural  design  of  this  large  arched  hall  is 
shown  in  Fig.  6. 

The  roof  will  be  of  8-in.  tile  carried  by  rafters  of  6-in. 
channels  on  plate-girder  purlins,  the  tops  of  which  extend 
above  the  top  chords  of  the  arch  trusses.  Outside  of  this 
is  a  3-in.  layer  of  cinder  concrete,  covered  with  copper. 
The  inner  face  of  the  tile  will  be  plastered  and  finished 
in  a  decorative  treatment.  The  towers  (157  ft.  high) 
and  the  exterior  walls  will  be  faced  brick  and  terra  cotta 
and  given  an  architectural  finish. 

The  structures,  being  in  an  exposed  position,  are  de- 
signed for  a  wind  load  of  30  lb.  per  sq.ft. ;  roofs  are  de- 
signed to  sustain  a  snow  load  of  25  lb.  The  floor  loads  are 
350  lb.  per  sq.ft.  for  the  freight  sheds,  200  lb.  for  the 
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Go. — terminal  building,  $129,436;  Paschen  Brothers — 
recreation  building,  $415,000;  Ketler-Elliott  Erection 
Go. — steel  trestle  and  incline  for  street-car  connection, 
$20,700.  The  total  present  contracts  amount  to  $3,279,- 
254.  The  land  cost  about  $300,000,  and  the  total  cost  of 
the  pier  complete,  with  approaches  and  superstructure 
and  the  water-supply,  sewerage,  plumbing,  and  electric- 
light  equipment,  will  be  about  $4,000,000. 

Criticisms  on  the  Pier  Design  and  Construction 

During  the  execution  of  the  work  some  criticisms  were 
made,  which  led  to  investigations  resulting  in  the  ap- 
proval of  the  design  and  construction. 

In  the  first  place,  complaint  was  made  that  the  pier 
was  unsafe,  due  to  the  bulging  of  the  piling  and  concrete 
walls  forming  the  sides.  The  maximum  movement  was 
about  1<S  in.    At  the  request  of  the  contractors  a  board  of 


FIG.  4.    STEEL  VIADUCT  FOR  STREET -CAR  INCLINE 


FIG. 


Part  Plan 

ELEVATION  AND  PLAN  OF  HEADHOUSE 


passenger  deck,  and  100  lb.  for  the  promenades,  street-car 
deck  and  inclines,  and  the  recreation  hall. 

The  structural  steel  was  not  painted  or  oiled  at  the 
shops.  After  erection  it  was  given  one  coat  of  red-lead 
and  raw  linseed  oil  (25  lb.  per  gal.)  and  then  two  similar 
white-lead  coats.    The  finishing  color  will  be  olive  green. 

Engineers  and  Contractors 

The  pier,  with  its  superstructure  and  buildings,  was 
designed  and  built  under  the  direction  of  the  Harbor 
and  Subway  Commission,  of  which  E.  C.  Shankland  is 
Chairman  and  Chief  Engineer,  and  William  Artingstall, 
Harbor  Engineer. 

The  principal  contractors  are  as  follows :  Great  Lakes 
Dredge  &  Dock  Co. — foundation  piling,  $119,900;  sub- 
structure, $859,869  ;  filling,  $200,000;  E.  L.  Scheiden- 
helm — freight  and  passenger  sheds,  $1,091,800;  Chaney 
Archibald  Co. — headhouse,  $121,757;  automatic  sprinkler 
fire-protection  equipment,  $99,405;  John  Griffith  &  Son 


five  engineers1  examined  the  work.  They  reported  that 
this  minor  deformation  of  the  alignment  affected  the 
appearance  only. 

The  next  complaint  was  against  the  interior  piles  (for 
footings  of  buildings)  being  cut  off  above  the  water  line. 
The  Commissioner  of  Public  Works  appointed  a  board 
of  three  engineers  to  investigate  this.2 

The  report  points  out  that  while  the  general  provision 
is  wise,  under  certain  specific  conditions  (as  in  this  case) 
it  may  be  ignored  with  safety.  In  the  fill  of  the  pier 
the  piles  will  be  surrounded  by  moist  clay  or  sand  and 
protected  against  air  circulation  by  the  pier  walls  and  the 
concrete  floor.  The  conditions  are  favorable  for  piles  cut 
off  above  water  line;  and  to  conform  to  the  building 
ordinance  in  order  to  provide  against  the  remote  proba- 

1W.  H.  Finley,  Chief  Engineer,  C.  &  N.  W.  Ry.;  F.  M. 
Graham,  Division  Engineer,  Pennsylvania  Lines;  and  Isham 
Randolph,  H.  B.  Herr  and  G.  L.  Clausen,  consulting  engineers. 

=Col.  W.  V.  Judson.  U.  S.  Engineer  Corps;  R.  W.  Patterson; 
and  C.  H.  Cartlidge,  Bridge  Engineer,  Chicago,  Burlington  & 
Quincy  R.  R. 
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bility  of  decay  of  the  top  of  the  piles  would  have  caused 
an  increase  in  cost  not  warranted  by  the  conditions. 

Another  criticism  from  the  Building  Department  was 
that  (under  the  ordinances)  the  tensile  stress  in  the 
reinforcing  steel  of  the  concrete  should  not  exceed  11,000 
lb.  (instead  of  16,000  lb.  as  specified),  and  that  certain  of 
the  first-floor  girders  were  of  insufficient  strength,  while 
the  floor  might  be  loaded  to  400  lb.  per  sq.ft.  and  the 
foundation  pile  overloaded.  To  this  it  was  replied  that 
the  steel  is  specified  to  comply  with  the  specifications  of 
the  American  Society  for  Testing  Materials,  and  that  a 


usually  flreproofed  or  the  floors  partitioned.  The  lower 
(freight)  floor  is  equipped  with  sprinklers.  The  build- 
ings have  been  approved  by  the  insurance  interests  and 
the  city's  fire-prevention  bureau. 

As  to  loads  on  the  piles,  it  is  pointed  out  that  the  heav- 
iest loads  are  on  those  carrying  the  headhouse,  which  have 
been  under  full  load  for  some  time  and  have  shown  no 
settlement.  The  freight-deck  floor  was  designed  for  250- 
1b.  live-load;  and  to  settle  the  question  of  its  strength  a 
loading  test  was  made  by  R.  W.  Hunt  &  Co.,  to  determine 
the  deflection  and  settlement  in  the  floors,  girders  and 
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FIG.  6.    THREE -HINGED  ARCH  TRUSSES  OP  THE  RECREATION  HALL  ON  THE  MUNICIPAL  PIER  AT  CHICAGO 


stress  lower  than  16,000  lb.  is  not  required  in  the  numer- 
ous reinforced-concrete  buildings  that  have  been  tested 
and  approved  by  the  department, 

It  was  also  claimed  that  in  the  upper  deck  (or  passen- 
ger shed)  the  exposed  steel  of  the  trusses  should  be  fire- 
proofed  or  the  deck  divided  by  firewalls.  This  deck  has 
a  steel  frame,  concrete  floor  and  roof.  It  is  simply  a 
concourse,  and  is  in  the  same  class  with  a  trainshed, 
armory  or  coliseum,  in  none  of  which  are  the  steel  trusses 


foundations  under  a  live-load  of  750  lb.,  or  three  times  the 
designed  live-load. 

These  tests  showed  a  maximum  floor  deflection  of  0.114 
and  0.125  in.  at  two  of  the  ten  points  of  observation  (and 
in  most  cases  it  was  much  less  than  this),  while  the  allow- 
able deflection  is  0.247  in.  The  deflection  in  the  girder 
tested  was  0.092  in.,  while  the  allowable  deflection  is  0.30 
in.  With  a  load  of  185.6  tons  on  one  foundation,  or  46.4 
tons  per  pile,  the  settlement  after  64  hr.  was  only  0.17  in. 


ins  ENGINEER 

How  Fe©.thMr©§  lm  Smir^eyaimgl 

The  modern  engineer's  transit  is  the  product  of  a  slow- 
evolution,  the  elements  of  winch  are  to  be  found  in  the 
old-time  English  theodolite  and  the  transit  compass  in- 
vented by  William  Young,  of  Philadelphia,  in  1831. 

For  many  years  most  of  the  improvements  were  in  the 
direction  of  more  accurate  graduation,  additional  devices, 
such  as  the  vertical  circle,  gradienter  screw,  leveling  vial, 


PIG.  1.   NEW  "MONITOR"  TYPE  TRANSIT  OF  EXCEP- 
TIONALLY RUGGED  CONSTRUCTION 


shifting  head,  etc. — in  short,  toward  increasing  the  effi- 
ciency and  accuracy  of  the  instrument.  Recently,  how- 
ever, much  of  the  development  has  been  toward  strength- 
ening the  structural  parts  to  withstand  rough  usage,  for 
a  good  surveying  instrument  is  truly  as  delicate  as  a 
watch,  and  even  with  the  best  care  is  almost  certain  to 
undergo  rough  handling  in  preliminary  and  construction 
work. 

This  tendency  toward  increasing  sturdiness  is  shown 
in  the  accompanying  illustrations  and  notes  describing  a 
new  line  of  instruments  designed  and  built  by  C.  L. 
I>erger  &  Sons,  Boston,  Mass.,  and  known  by  the  trade 
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name  of  "Monitor."  A  transit  of  this  type  is  shown 
in  Fig.  1.  In  this  are  embodied  several  new  features, 
the  most  striking  of  which  are  the  exceptionally  rugged, 
strong  and  rigid  standards.    The  standards  are  screwed 


FIG.  2.    BUBBLE  GUARD  FOR  TRANSIT 


into  the  plate  casting  at  the  ribs,  which  are  seen  about 
an  inch  above  the  plate. 

The  plate  casting  is  reinforced  beneath  with  two  stout 
ribs  which  serve  as  continuations  of  the  standards  and 
give  additional  lateral  stability.  The  plate  casting  has 
a  pitched  roof  so  as  to  shed  water,  and  includes  a  plate- 
bubble  protection  as  shown.  A  similar  bubble  guard, 
which  may  be  screwed  on  any  transit  plate,  is  shown 
in  Fig.  2.  The  bubble  guard  has  the  additional  ad- 
vantage of  preventing  inaccuracies  resulting  from  sud- 
den changes  of  temperature  in  the  bubble,  if  the  sun 
shines  directly  upon  its  mountings.  Indeed,  a  sen- 
sitive bubble  is  appreciably  affected  if  its  mountings,  on 
a  cold  day,  come  in  contact  with  the  fingers,  or  if  the 
face  of  the  observer  is  held  too  close. 

The  telescope  axis  has  large  (^-in.)  bearings,  with 
special  provision  to  minimize  wear  and  to  make  easy 
necessary  adjustments.  The  screw  caps  on  the  ends  of 
the  axis  are  designed  to  prevent  the  least  side  play  of 


FIG.  3.    AXIS  DETAIL  OF  "MONITOR"  TRANSIT 


the  axis  and  to  give  additional  rigidity  to  the  stand- 
ards and  telescope  mounting.  Fig.  3  shows  a  detail  of 
this  together  with  the  improved  adjustable  Y-block, 
which  can  be  moved  in  its  grooves  by  opposing  capstan- 
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headed  screws.  A  more  than  ordinarily  stiff  aluminum 
easting  is  also  used  to  protect  the  vertical  circle. 

The  leveling  head  is  strongly  built  of  a  ribbed  casting, 
with   the   leveling  screws   protected  throughout  their 


PIG. 


4.    "MONITOR"    TYPE  Y-LEVEL, 
BUBBLE  PROTECTION 


SHOWING 


length.  The  tangent  screw  and  clamp  are  similarly  pro- 
tected. As  will  be  noted,  in  the  structure  of  the  whole 
instrument  every  part,  so  far  as  possible,  has  been  given 
a  rounded  form,  and  corners  and  square  edges  have  been 
avoided. 

A  similar  method  of  construction  has  been  followed  in 
the  "Monitor"-type  levels.  Fig.  -k  shows  a  new  Y-level, 
which  is  noticeably  low  set  and  strongly  built.  The 
Y-bar  is  so  constructed  as  to  protect  the  bubble  and  still 
allow  some  lateral  movement  in  making  adjustments. 


Telescope  Ba-re/ 


EXTENDED.  CONTRACTED 
FIG.  5.    COLLAPSIBLE-SLEEVE  DUST  GUARD 

To  prevent  wear  on  the  collars,  as  well  as  to  secure  com- 
pactness, the  telescope  can  be  revolved  on  the  Y's  only 
between  20°  and  30°,  but  the  line  of  collimation  of  the 
telescope  may  be  verified  at  any  time  by  lifting  the 
telescope  out  of  the  Y's  and  rotating  it  to  180°  in 
that  manner.  To  more  completely  protect  the  bubble 
from  the  sun  or  rain,  a  piece  of  thin  transparent  cellu- 
loid may  be  stuck  into  the  Y-bar  casting,  forming  a 
complete  box  to  inclose  the  bubble. 

Another  new  feature  is  the  collapsible  dust  guard 
shown  in  Fig.  5,  which  protects  the  object  end  of  the 
telescope.  This  works  on  exactly  the  same  principle  as  a 
collapsible  drinking  cup.    Fig.  6  shows  the  construction 


FIG.  6.    HOLLOW  Y-BAR  OF  NEW  TYPE  OF  LEVEL 

of  the  hollow  Y-bar  of  the  instrument  shown  in  Fig.  4. 
This  type  of  level  was  developed  largely  to  meet  the  spe- 
cifications of  the  U.  S.  Government  for  a  level  which 
would  keep  its  accuracy  in  spite  of  rough  handling. 


The  mirror  shown  in  Fig.  7  is  made  detachable  and  may 
be  fitted  to  any  of  the  new  levels. 

The  type  of  dumpy  level  shown  in  Figs.  7  and  8  is 
also  strongly  built.  In  this  instrument  the  telescope  barrel 


FIG. 


7.   END  VIEW  OF  Y-LEVEL,  SHOWING 

DETACHABLE  MIRROR 


and  both  uprights  are  cast  in  one  piece.  The  barrel 
is  bored  and  not  made  of  drawn  tubing.  The  ribbed 
cross-bar  and  instrument  center  are  also  cast  in  one 
piece.  As  will  be  seen  from  the  illustration,  the  cross- 
bar is  exceptionally  long. 

Another  type  of  low  set  Y-level  is  shown  in  Fig.  9, 
and  the  tubular  Y-bar  of  this  level  is  shown  in  Fig.  10. 
This  hollow  Y-bar  incloses  the  slow-motion  screw  and 
clamp,  adding  both  to  compactness  and  neatness ;  and 
it  is  claimed  that  the  free  circulation  of  air  through 


FIG.  8.    "MONITOR"  TYPE  DUMPY  LEVEL 

and  around  the  bar  causes  less  movement  due  to  temper- 
ature changes  than  with  the  older  style  solid  bar. 

In  addition  to  the  structural  features  described,  the 
new  type  of  transit  has  graduated  circles  in  which  fig- 
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u  res  reading  to  the  left  are  rod  and  those  to  the  right 
black,  and  the  figures  in  each  row  are  inclined  in  the 
direction  in  which  the  circle  is  read — features  which  have 
hitherto  been  special  to  order. 

Another  innovation  is  the  combination  device  attached 
to  the  compass  for  lifting  the  needle  and  setting  off  the 


PIG.   9.    TUBULAR-BAR   Y-LEVEL   WITH  CONCEALED 
CLAMP  AND  TANGENT  SCREW 


magnetic  declination  (Fig.  11  ).  This  consists  of  the  us- 
u^  thumbscrew  for  the  needle-lifting  lever  and  a  pinion 
which  moves  on  a  collar  or  nut  inclosing  the  thumbscrew. 
The  pinion  is  moved  by  a  pin  and  capstan  and  meshes 
with  the  teeth  in  a  ring  on  the  compass  circle  so  that 
any  declination  east  or  west  may  be  readily  turned  off. 

A  valuable  addition  to  transit  and  level  equipments 
which  is  now  available  is  a  short-focus  lens  attachment. 


FIG.  10.    BOTTOM  VIEW  OP  TUBULAR  BAR 


Most  transit  telescopes  will  not  focus  on  a  point  nearer 
than  5  or  6  ft.  away  from  the  instrument,  which  often  is 
very  annoying,  especially  in  mine  and  building  work. 
To  permit  focusing  for  short  distances  there  are  two  at- 
tachments of  a  simple  lens,  each  in  a  small  aluminum 
tube,  which  fits  the  objective  tube.  Attachment  No.  1 
will  permit  focusing  on  objects  6  ft.  away  when  the  ob- 
jective tube  is  drawn  farthest  in.  This  allows  focusing 
for  distances  from  6  to  4  ft.  For  distances  less  than 
4  ft.  attachment  No.  2  is  applied  in  the  same  manner. 


PIG.  11.   NEEDLE-LIFTING  DEVICE 


By  combining  the  two  attachments  focal  distances  from 
2y2  to  2  ft.  may  be  obtained. 

The  instruments  described  are  coated  with  a  new 
leather  finish  of  a  dark -green  color.  This  finish  is 
claimed  to  be  impervious  to  dampness  or  dryness  and 
to  be  superior  to  the  cloth  finish  formerly  used. 


By  Charles  H.  Paul* 

It  is  estimated  that  there  is  about  3,000,000,000  ft,  of 
timber  above  Arrowrock  Dam,  on  the  Boise  River,  much 
of  which  will  be  cut  and  driven  down  the  river  to  lumber 
mills  below  within  the  next  20  or  30  years.  Hence  it 
is  necessary  to  provide  means  of  taking  the  logs  out  of 
the  reservoir,  over  the  dam,  and  down  to  the  river  below. 
Because  of  the  great  height  of  the  dam  (260  ft.  above 
river  level)  and  the  fluctuations  of  water  level  in  the 
reservoir  due  to  varying  irrigation  demands,  the  studies 
of  the  problem  resulted  in  a  design  somewhat  unusual, 
although  all  the  apparatus  used  is  approved  by  standard 
practice. 

The  general  requirements  to  be  met  by  this  equipment 
a  re  as  follows : 

1.  The  maximum  capacity  must  be  sufficient  to  handle 
about  60,000,000  ft.  of  logs  during  a  period  of  about 
60  days,  when  the  water  surface  in  the  reservoir  is  not 
more  than  45  ft.  below  the  top  of  the  dam. 

2.  It  must  operate  at  a  high  efficiency  at  any  stage  of 
water  level  within  the  limits  mentioned. 

3.  It  must  be  capable  of  handling  any  size  of  log  up  to 
6  ft.  in  diameter  and  32  ft.  in  length,  with  a  possibility 
of  handling  a  log  longer  than  32  ft.  as  a  special  case. 

4.  It  must  be  of  substantial  construction,  as  it  will  be 
exposed  to  the  weather  at  all  seasons  of  the  year. 

The  average  log  to  be  handled  will  be  less  than  24  in. 
in  diameter  and  not  more  than  16  or  20  ft.  long,  although 
larger  and  longer  logs  will  come  down  occasionally;  so 
that  means  must  be  provided  for  taking  care  of  them. 

The  location  of  the  log  conveyor  with  reference  to  the 
dam  and  other  features  is  shown  in  Fig.  2.  The  general 
details  are  given  in  Fig.  1. 

Logs  will  be  taken  out  of  the  reservoir  by  means  of  a 
cable  lift,  the  details  of  which  are  shown  in  Fig.  1.  This 
method  of  raising  logs  from  the  pond  is  being  used  in 
preference  to  the  more  common  bull  chain  at  many  of 
the  new  sawmills  on  the  Pacific  Coast,  and  in  this 
particular  case,  considering  the  great  fluctuations  of 
water  level  and  other  operating  conditions,  its  advantages 
are  apparent. 

The  log  deck  will  be  kept  supplied  with  logs  by  this 
cable  lift  at  a  rate  of  speed  calculated  to  fulfill  the 
requirements.  From  the  deck  the  logs  will  be  fed  by  a 
deck  stop  and  loader  on  to  power-driven  spiked  rolls. 
The  loader  will  feed  the  logs  to  the  rolls  one  at  a  time, 
at  intervals  which  are  under  the  positive  control  of  the 
operator.  The  rolls  will  carry  the  logs  across  the  dam 
at  a  rate  of  speed  corresponding  to  that  of  the  lowering 
chain.  A  log  longer  than  32  ft.  may  be  lifted  direct  to 
the  rolls  by  means  of  a  snub  line  ;  and  as  very  few  of  these 
long  sticks  will  need  to  be  handled,  they  may  be  handled 
as  special  cases  without  inconvenience. 

The  power  rolls  or  "live  rolls"  will  take  the  logs  to 
the  bull  chain,  the  spurs  or  teeth  on  which  are  spaced 
at  8-ft.  centers,  and  are  set  to  hold  against  sliding. 
This  bull  chain  will  take  the  logs  down  the  62l/2-per  cent, 
slope  at  a  speed  of  85  ft.  per  min.  and  will  discharge 
them  into  the  gravity  chute  at  the  lower  end,  through 
which  they  travel  to  the  river. 

"Construction  Engineer,  United  States  Reclamation  Ser- 
vice, Arrowrock,  Idaho. 
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The  chute  carrying  the  bull  chain  and  the  gravity  This  log  conveyor  will  be  one  of  the  final  construction 
chute  are  both  to  be  built  of  reinforced  concrete.  The  features  in  connection  with  the  Arrowrock  Dam  which 
chain  chute  is  to  be  protected  by  replaceable  2y2-in.  half-    is  being  built  on  the  Boise  River  about  20  mi.  above  the 


Top  of  Concrete, 
Wall,  EI.B975-- 


X  Y  =  Gravity  Chute,  251  th  long 
YZ=  Bull-Cham  Chute,  386  tt  long 


rEI.  3220 


El.  3/70 


SECTION  !  VpWfWfl 


FIG.  1.    DETAILS  OF  LOG-HANDLING  EQUIPMENT  AT  ARROWROCK  DAM 


round  steel  bars;  the  gravity  chute  has  its  wearing  surface 
protected  by  embedded  60-11).  rails. 

The  "Proposed  Power  House,"  shown  in  Fig.  1,  is 
not  to  be  built  at  this  time,  but  its  location  is  shown  in 
these  drawings  as  a  matter  of  convenience. 
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FIG.  2.    LOCATION  OF  LOG  HANDLERS  AT  ARROWROCK 
DAM,  BOISE,  IDAHO 


city  of  Boise,  Idaho,  to  provide  storage  for  use  on  the 
Boise  project  of  the  United  States  Reclamation  Service. 
Other  features  of  the  work  have  been  described  in 
Engineering  News  of  June  6,  1912;  Jan.  16.  Mar.  20, 
and  July  17,  1913;  July  11,  1914  and  Feb.  25,  1915. 
Water  is  now  being  stored  in  the  reservoir  and  will  be 
used  for  irrigation  this  season.  The  work  is  located  in 
the  Central  Division,  of  which  F.  E.  Weymouth  is 
Supervising  Engineer.  The  writer  is  Construction 
Engineer,  in  direct  charge  of  the  work  at  Arrowrock. 
James  Munn  is  Superintendent  of  Construction.  The 
log-handling  equipment  was  designed  by  Walker  R. 
Young,  Assistant  Engineer. 


The  Use  of  Drainage   Water  from   Irrigation  Tracts  for 

further  irrigation  is  suggested  by  R.  A.  Hart,  of  the  United 
States  Reclamation  Service,  in  a  recent  paper  presented  before 
the  Utah  Society  of  Engineers.  In  one  locality  a  drainage 
rystem  which  was  installed  at  a  cost  of  $5000  developed  a 
flow  of  1  cu.ft.  per  sec,  a  sufficient  amount  to  irrigate  120 
acres  in  that  locality.  As  water  rights  in  that  section  are 
worth  $50  per  acre,  the  water  developed  by  this  drainage 
system  has  a  value  of  $6000.  Small  drainage  systems  often 
develop  large  quantities  of  water.  In  one  case  a  drain  only 
1000  ft.  in  length,  put  in  at  a  cost  of  $200,  developed  a  maxi- 
mum discharge  of  1 V4  cu.ft.  per  sec.  during  the  irrigation 
season.  On  a  30-acre  tract  near  Ogden,  Utah,  which  is  fully 
underdrained,  the  drainage  water  is  led  to  a  sump,  from 
which  it  is  pumped  by  a  centrifugal  pump,  an  electrical 
motor-driven  unit,  to  a  reservoir  at  the  highest  point  of  the 
tract.  In  this  way  the  entire  tract  of  30  acres  is  irrigated 
with  its  own  drainage  water,  having  no  outside  source  of 
supply.  It  will  be  understood,  of  course,  that  in  this  case  the 
water  stored  in  the  underground  strata  merely  acts  as  a 
reservoir  to  store  up  the  surplus  rainfall. 
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By  Howard  .A!.  Turner* 


To  follow  the  steps  in  the  interesting  redevelopment 
at  Turners  Falls  it  is  necessary  to  know  the  history  of 
the  local  power  company.  In  1792  the  company  was 
chartered  as  the  "Proprietors  of  the  Upper  Locks  and 
Canals  of  the  Connecticut  River."  A  dam  was  built 
at  about  the  site  of  the  present  one,  and  a  canal  for 
navigation,  traces  of  which  still  show,  was  dug  from  the 
dam  to  Montague  City,  21/2  mi-  down  the  river.  In 
1866,  after  the  railroads  had  rendered  navigation  on  the 
Connecticut  River  unnecessary,  the  Turners  Falls  Co. 
acquired  the  property.  A  new  timber-crib  dam,  still  in 
place,  was  built,  and  a  canal  50  ft.  wide  and  10  ft.  deep 


develop  it  for  the  growing  business.  The  scheme  finally 
adopted  consists  of  widening  and  deepening  the  present 
canal,  extending  it  to  Montague  City  and  building  a  new 
power  station  there  to  develop  the  whole  power. 

From  the  headgates  and  through  the  town  of  Turners 
Falls,  where  the  canal  is  in  rock,  the  section  is  127  ft. 
wide  and  18  ft.  deep,  with  almost  vertical  sides  for  a 
length  of  3900  ft.  About  500  ft.  of  this  is  new  canal; 
over  this  section  is  a  skew  railroad  bridge  and  under 
it  a  sewer  crossing  consisting  of  an  inverted  double  si- 
phon with  a  dip  of  about  16  ft.  Gates  at  each  end 
enable  either  tube  to  be  cut  off  and  cleaned  out. 
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was  dug  for  power  purposes.  Water  was  leased  to  mills 
constructed  between  it  and  the  river,  the  power  being 
generated  under  heads  varying  from  33  to  39  ft. 

In  1904,  with  the  development  of  electric-power  trans- 
mission, the  canal  was  extended ;  a  hydro-electric  power 
station  was  built  with  provision  for  7000  hp.  of  equip- 
ment and  utilizing  a  fall  of  39  ft.  The  canal  at  the 
headgate  end  was  widened  to  about  130  ft.  for  a  dis- 
tance of  about  800  ft.  downstream,  and  eight  new  head- 
gates  were  put  in  on  the  shore  side  of  the  old  ones. 

New  Power  Works 

Below  Turners  Falls  the  river  drops  about  20  ft.  in 
the  2l/2  mi.  to  Montague  City.  The  company  owned 
this  additional  power,  and  plans  were  made  in  1910  to 

♦Hydraulic  Engineer,  Turners  Falls  Power  &  Electric  Co., 
Turners  Falls,  Mass. 


The  canal  broadens  out,  beyond  the  town,  in  an  earth 
cut  to  a  section  25  ft.  deep  and  86  ft.  wide  on  the  bot- 
tom, with  sides  sloped  iy2  on  E  and  lined.  This  sec- 
tion extends  for  a  distance  of  3300  ft.  At  this  point, 
where  the  natural  surface  drops  off  to  a  general  level 
of  about  10  ft.  below  water  line,  the  canal  widens  out 
into  a  forebay  pond  of  an  average  width  of  600  ft.  and 
a  length  of  3000  ft.,  with  earth  embankments  on  either 
side,  narrowing  up  again  to  a  canal  section  150  ft.  wide 
and  25  ft.  deep  for  a  distance  of  about  1000  ft.  to  the 
power  house. 

At  the  entrance  to  the  pond,  before  the  grade  rises, 
there  is  a  5-ft.  conduit  to  the  river,  serving  as  a  drain 
during  construction  and  as  a  permanent  means  of  emp- 
tying this  deep  section  of  the  canal  for  maintenance. 

The  bottom  of  the  pond  is  slightly  irregular,  and  to 
get  the  required  effective  cross-sectional  area  it  was  nec- 
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essary  to  dig  a  channel  300  ft.  wide  to  a  depth  of  10  ft. 
below  water  line,  through  a  rise  of  ground  in  the  middle. 
The  pond  has  an  area  of  about  60  acres,  giving  storage 
enough  to  take  care  of  sudden  increases  of  load  at  the 
power  house  without  seriously  drawing  down  the  head 
before  the  canal  headgates  can  be  adjusted  to  the  in- 
creased draft  through  the  canal. 

The  embankments  of  the  pond,  which  are  carried  4  ft. 
above  the  maximum  pond  level,  vary  in  height  from  9 
to  21  ft.  Except 
for  a  small  length 
at  the  lower  end, 
they  are  built 
without  core 
wall,  from  the 
material  excavat- 
ed from  the  main 
canal.  Specifica- 
tions call  for  a 
portion  of  the 
embankment  on 
the  inside  below 
the  assumed  hy- 
draulic grade  line 
to  be  of  fine  sand 
or  sandy  clay, 
spread  in  6-in. 
layers,  watered 
and  rolled  once, 
the  unrolled  por- 
tion to  consist  of 
sand  or  sand  and 


FIG.  2.    PLAN  AND  ELEVATION  OF  POWER  HOUSE 

gravel.  The  canal  banks  are  riprapped  with  18  in.  of  stone 
on  the  inside.  At  the  lower  end,  where  the  pond  narrows 
up  to  the  lower  canal,  there  is  a  natural  bank  on  one 
sirle  and  an  embankment  with  a  concrete  core  wall  to 
rock  on  the  river  side.    The  core  wall  is  set  on  a  foot- 


ing 10  ft.  wide  on  the  rock,  in  order  to  give  a  large 
area  of  contact. 

Upstream  from  the  end  of  the  core  wall,  where  the  em- 
bankment is  still  near  the  river  and  the  subsoil  above 
the  rock,  which  is  about  20  ft.  below  the  surface,  is 
coarse  sand,  a  cutoff  of  loam  fill  15  ft.  wide  was  put 
in  for  a  distance  of  300  ft.  to  prevent  seepage. 

Just  upstream  from  the  power  house  on  the  river  side 
of  the  canal  is  the  wasteway  with  a  concrete  spillway 

and   ten  wooden 
gates,  12  ft.  wide 
by  10  ft.  high,  be- 
tween piers.  These 
gates  are  operated 
by  hoists  on  a  con- 
crete floor  across 
the    piers,  each 
hoist  being  geared 
;  to  a  shaft  which  is 
driven  by  a  motor 
controlled  from 
the  power-house 
switchboard.  The 
wasteway  will  pass 
full     canal  flow 
and  will  be  used 
as  a  spillway  in 
case  of  a  sudden 
dropping  of  load, 
to  remove  the  ice 
from    the  canal 
and  to  aid  in  emp- 
tying the  water- 
way.    From  the 
end  of  the  waste- 
way  the  river  wall 
of  the  canal  makes 
a  curve,  joining  the  end  of  the  head 
wall  of  the  power  house,  which  is  set 
with  its  long  axis  nearly  parallel  with 
the  river.    This  wall,  containing  the 
racks  and  headgates,  is  at  an  angle  of 
20  with  the  center  line  of  the  canal. 
The  racks  are  built  of  special  rack  bar 
spaced  3%  in-  clear  and  with  the  bars 
turned  slightly  upstream.    Behind  the 
racks  are  piers  separating  the  intake 
into  penstock  chambers;  these  in  turn 
are  divided  into  three  parts  by  inter- 
mediate piers. 

Penstocks  and  Log  Sluice 

The  headgates  show  an  interesting- 
design  aimed  to  secure  tightness,  sim- 
plicity and  easy  operation.    They  were 
invented  by  E.  L.  Broome  of  New  York 
City  and  made  by  the  Exeter  Machine 
Co.,  of  Pittston,  Penn.   The  deck  plate 
is  inclined,  so  that  the  forces  on  the 
gate   (weight  plus  the  vertical  com- 
ponent of  the  water  pressure)  keep  the  supporting  cables 
always  in  tension  and  no  rigid  stems  are  required.  The 
gates  run  on  a  continuous  chain  of  rollers  between  tracks 
on  the  gates  and  guides.    An  electric  gantry  crane  run- 
ning on  the  head  wall  will  raise  these  gates;  and  also 
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a  mechanical  rack-raking  device  will  be  carried  by  it. 

The  penstocks,  of  reinforced  concrete,  curve  down 
from  the  headgates  to  the  scroll  cases  of  the  wheels, 
which  are  set  18  ft.  above  low  water  and  discharge  out 
into  the  river.  The  penstocks,  scroll  cases  and  draft 
tubes  all  have  a  facing  on  the  inside.  1  ft.  thick,  of 
1:2:4  broken-stone  concrete,  poured  at  the  same  time 
as  the  surrounding  concrete,  which  is  a  mixture  equiva- 
lent to  1:3:5,  with  gravel  dredged  from  the  tailrace 
in  the  river  as  aggregate.  Large  stones  are  embedded 
in  the  gravel  concrete  when  possible. 

The  power-house  design  is  shown  in  Fig.  2.  The 
superstructure  is  of  brick  and  steel,  with  concrete  floors, 
and  a  concrete  roof  supported  on  trusses.  At  the  down- 
stream end  is  a  submerged  gate,  lb'  ft.  wide  by  8  ft. 


FIGS.  3,  4  AND  5.    ENLARGING  THE  UPPER  CANAL  AT 
TURNERS  FALLS 

Fig  3 — New  canal  dry,  old  canal  full;  X  is  entrance  to 
tunnel.  Fig.  4 — Water  out  of  old  canal  on  Sundays;  coffer- 
dam in  old  canal  for  constructing  tunnel  entrance.  Fig.  5 — 
Drilling  and  removing  core 

high,  leading  to  the  river  for  emptying  the  canal,  and 
above  this  a  sluice  16  ft.  wide  for  handling  the  log  drive 
which  passes  Turners  Falls  each  summer  and  which  it 
is  planned  to  take  through  the  new  canal.  The  logs  are 
carried  through  the  canal  to  avoid  the  necessity  of  letting 
enough  water  down  the  river  to  carry  the  drive  through  as 
in  previous  years — enough  water  being  required  to  rob  the 
power  plant  of  about  1000-hp.  capacity.  Moreover,  the 
proposed  mechanical  log  haul  shown  in  Fig.  2  has  been 
provided  for  to  further  reduce  the  loss  of  water.  By  the 
expenditure  of  some  50  hp.  in  electric  current  the  logs 
can  be  taken  out  of  the  canal  and  slid  into  the  river 
with  only  enough  water  to  "grease  the  ways." 

Generating  Station 

The  normal  head  to  be  made  available  for  the  wheels 
is  to  be  55  ft.  with  full  load  on  all  units.  The 
final  development  will  provide  six  6000-kw.  units,  the 
present  installation  being  three.  Foundations  were  put 
down  for  all  six  and  the  power-house  superstructure  was 
completed  for  four. 

The  wheels  are  of  a  vertical-shaft  single-runner  type, 
9y2  ft.  in  diameter  and  rated  at  9700  hp.  with  full  gate 
under  5-4  ft.  head  and  a  speed  of  97.3  r.p.m.  The  gov- 
ernors, designed  with  the  turbines,  use  water  pressure 
from  a  central  pumping  outfit  with  motor-driven  cen- 
trifugals and  sump  tanks  in  a  pit  in  the  center  of  the 


station  over  the  tailrace.  In  the  governor-pump  pit  are 
the  sump  tanks  and  pump  for  the  central  gravity  oiling 
system ;  the  main  tank  and  filter  are  on  a  gallery  above, 
from  which  the  oil  flows  to  the  guide  and  step  bearings 
of  each  unit.  Each  generator  is  a  7500-kv.-a.  three- 
phase  60-cycle  6600-volt  revolving-field  alternator.  Upon 
the  generator  frame  rests  the  bridge  which  supports  the 
Kingsbury  thrust  bearing;  above  this  is  the  exciter. 

The  transformers  are  on  the  main  floor  above  the  pen- 
stocks and  will  comprise  four  66,000-volt  banks  for  the 
out-going  long-distance  lines  and  two  13,200-volt  banks 
for  local  transmission.  The  switchboard  is  located  above 
the  13,200-volt  transformers  in  a  room  that  is  15  ft. 
above  the  main  generator  room,  and  has  the  6600-  and 
13,200-\olt  bus  galleries  immediately  behind  it  and  the 


high-tension  rooms  on  either  side  above  the  66,000-volt 
transformers. 

This  development  has  been  made  gradually,  each  for- 
ward step  being  taken  as  the  financial  position  of  the 
company  warranted  and  the  growth  of  business  required. 

Construction  of  Canals 

In  1912  the  first  work  along  the  plans  mentioned  was 
started  by  enlarging  and  deepening  the  upper  end  of 
the  canal.  A  new  canal,  18  ft,  deep,  about  60  ft.  wide 
and  2100  ft.  long,  was  started  parallel  to  the  old  one, 
leaving  between  the  two  a  "core"  of  rock.  The  neces- 
sary relocations  of  railroads  and  highways  were  made, 
and  the  old  bridges  were  replaced  by  bridges  spanning 
the  two  canals.  By  coffer-dams  at  each  end  of  the  cut, 
the  work  was  done  in  the  dry  and  the  original  canal 
kept  in  operation  during  the  construction.    To  drain 
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the  cut  during  construction  and  also  to  serve  as  a  per- 
manent drain  for  the  deeper  part  of  the  canal  until  such 
time  as  the  "core"  was  removed,  a  tunnel  was  dug 
from  the  new  canal  under  the  old  one  to  the  river. 

Owing  to  the  small  size  of  the  upper  canal  section, 
smoothness  of  the  sides  and  bottom  was  important.  The 
specification  called  for  the  rock  excavation  on  the  bot- 
tom and  finished  side  of  the  new  canal  to  be  carried  at 
all  points  to  the  given  line,  but  at  no  point  more  than 
6  in.  back  of  the  line.  While  in  some  places  this  was 
not  possible,  on  account  of  the  nature  of  the  rock,  the 
result  obtained  was  very  good  on  the  whole.  This  trim- 
ming was  done  with  small  drills  and  by  hand  after  the 
main  excavation  had  been  done.  Work  was  finished  here 
m  July,  1913. 

Construction  of  Dams 

An  examination  of  the  old  timber-crib  dam,  built  in 
18.66  and  divided  in  the  middle  by  an  island,  showed 


PIG.   6.    PLANS   AND  SECTIONS  OP   DAMS   AT   TURNERS  PALLS 


shutdown  of  the  electric  power,  a  small  waterwheel  was 
put  in  the  abutment,  with  its  gates  opened  from  the  head- 
gate  house. 

The  old  timber-crib  dam,  with  higli  and  substantial 
flashboards  erected  on  it,  served  as  a  coffer-dam  on  the 
upstream  side  of  the  river  construction.  But  leakage 
through  this  old  crib  and  the  backwater  from  the  river 
below  required  some  further  coffer-damming,  particularly 
at  a  deep  point  in  the  river  just  below  the  sluice  gates. 
The  work  on  the  new  headgates  required  coffer-dams  on 
each  side — one  in  the  river  and  one  in  the  canal — as 
the  canal  was  kept  in  operation  continuously  during  the 
progress  of  the  work. 

In  order  to  pass  the  water  to  the  new  sluice  gates  under 
the  dam,  it  was  necessary  to  remove  a  portion  of  the  old 
timber  dam  and  dredge  out  a  considerable  amount  of  fill- 
ing that  had  been  put  on  this  upstream  side.  This  was 
done  by  derricks  on  the  new  concrete  dam,  and  a  scow 
with  a  derrick,  operating  orangepeel  buckets  -  divers  were 


that  the  Turners  Falls  side  needed  repair.  It  was  de- 
cided to  reinforce  part  of  this  by  a  concrete  dam  built 
just  downstream  from  it,  which  could  be  part  of  the 
permanent  structure  from  the  island  to  the  shore.  Ac- 
cordingly, in  the  summer  of  1912,  350  ft.  of  concrete 
dam  was  built,  the  space  between  it  and  the  old  timber 
dam  being  filled  with  stone.  This  concrete  dam  was  not 
carried  up  to  the  final  height,  as  the  rights  to  do  this 
were  not  at  that  time  secured.  Keys  were  left  in  the 
top  of  the  concrete  dam,  which  was  planked  over  back 
to  the  old  dam. 

In  1913  the  remainder  of  the  dam  on  the  Turners  Falls 
side  of  the  island  was  built.  This  section,  150  ft.  long, 
has  six  submerged  gates  8  ft.  wide  by  7  ft.  9  in.  high, 
operated  from  a  tunnel  in  the  dam.  With  this  section 
of  dam  was  built  a  new  abutment  on  the  Turners  Falls 
side,  and  new  canal  headgates.  The  latter  were  put  in 
at  the  location  of  the  original  headgates  and  extended 
from  the  abutment  to  the  river  end  of  the  headgates 
built  in  1904.  They  are  nine  in  number,  8y2  ft.  wide 
by  12  ft.  high,  motor-operated  by  geared  hoists  inside  a 
headgate  building.    To  serve  as  a  relay  in  case  of  any 


employed  wherever  necessary  to  chain  out  old  logs.  The 
upper  part  of  the  dam  was  loosened  by  small  charges  of 
dynamite. 

Powek-House  Construction 

In  the  spring  of  1911  work  was  started  on  the  exten- 
sion of  the  canal,  the  construction  of  the  new  power 
station  at  Montague  City,  and  the  removal  of  the  rock 
"core"  in  the  present  canal. 

In  the  river  about  20  ft.  from  the  power  house  and 
running  parallel  to  it,  from  the  upstream  end  nearly  to 
the  downstream  end,  is  a  natural  ridge  of  rock  that  is 
out  of  the  water  at  low  stages  of  the  river.  During 
low  water  in  the  summer  of  1913,  sills  were  pinned  to 
this  rock  wall  and  concreted.  On  these  sills  a  part  of 
the  contractor's  coffer-dam  of  rock-filled  timber  cribs 
was  placed.  The  space  between  the  ridge  of  rock  and 
the  shore  downstream  from  the  power  house  was  dammed 
with  a  double  row  of  steel  sheeting  driven  to  clay  beneath 
the  level  of  the  bottom  of  the  tailrace. 

The  contract  for  the  power-house  substructure  and  the 
canal  excavation  immediately  behind  the  power  house  was 
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let  to  Fred.  T.  Ley  &  Co.,  Inc.,  of  Springfield,  and  work 
was  started  early  last  spring.    This  is  nearly  completed. 

The  wooden  forms  for  the  draft  tubes  were  built  com- 
plete on  the  bank,  then  sawed  into  four  parts  for  hand- 
ling and  reassembled  in  place.  The  forms  of  the  pen- 
stocks and  scroll  cases  were  built  up  in  place.  Concrete 
was  mixed  in  two  mixers,  one  for  the  1:2:4  used  in 
lining  the  waterways  and  one  for  the  1:3:5  mass  con- 
crete. The  former  mixture  used  sand  and  crushed  trap 
brought  in  on  cars  and  was  deposited  by  a  tower  and 
chutes ;  the  latter  used  river  gravel  and  was  dumped  in 
through  short  chutes  from  cars  on  a  track.  The  mix- 
tures were  kept  separate  by  sheet-iron  baffles,  which  were 
drawn  up  as  the  concrete  was  placed  against  them. 

Forebay  Work 

The  contracts  for  the  canal  dug  in  1912  and  for  both 
sections  of  the  dam  and  the  headgates  were  let  to  the 
Bates  &  Rogers  Construction  Co.,  of  Chicago  and  Spok- 
ane. This  work  is  now  entirely  completed.  The  con- 
tract for  the  extension  of  the  canal  was  let  to  Holbrook 


15  ft.  above  the  grade  of  the  bottom  of  the  canal,  but  it 
is  being  lowered  as  the  excavation  progresses 

The  pond  embankments  are  being  constructed  as  fol- 
lows: Two  tracks  are  laid  the  length  of  the  embank- 
ments at  such  a  location  that  the  material  for  the  rolled 
embankment  and  the  ordinary  embankment  may  be  sep- 
arated. The  trains  from  the  steam  shovel  are  dumped 
on  the  embankment,  spread  to  the  specified  thickness  by 
a  Jordan  spreader,  watered  with  a  tank  car  behind  the 
spreader  and  rolled  with  a  four-horse  grooved  roller. 
After  the  embankment  is  up  to  the  level  of  the  tracks, 
the  latter  are  raised  and  a  new  layer  or  layers  deposited, 
the  contractor  not  being  required  to  roll  the  embankment 
under  the  track.  After  the  embankment  is  complete,  the 
riprap  is  hauled  out  on  it,  dumped  from  the  track  and 
laid  in  place. 

Engineers 

The  engineering  work  in  connection  with  the  detail 
plans  and  construction  is  being  done  by  the  Turners  Falls 
company's  engineers,  with  the  writer  as  Hydraulic  En- 


FIGS.  7  AND  8.   BUILDING  CONCRETE  DAM  BEHIND  OLD  ROCK-PILLED  TIMBER  CRIB 


Cabot  &  Rollins  Corporation,  of  New  York  and  Boston, 
and  work  was  begun  early  in  the  spring  of  1911.  The 
excavation  of  the  canal  above  and  below  the  pond  is  being 
done  with  steam  shovels  and  standard-gage  locomotives, 
with  12-yd.  cars.  The  fine  material,  most  of  which  is 
in  the  cut  above  the  pond,  is  being  used  for  the  rolled 
embankment  and  the  coarser  material,  for  the  unrolled 
portion  of  the  embankment.  The  remainder  of  the  mate- 
rial is  dumped  partly  along  the  river  bank  near  the 
power  house  and  partly  to  fill  some  lower  land  outside 
the  canal  and  embankments. 

To  cut  off  the  water  from  the  end  of  the  present  canal, 
a  line  of  steel  sheeting  was  driven  to  rock,  extending  the 
full  width  of  the  canal,  behind  which  the  material  was 
excavated  in  the  dry.  The  walls  at  this  point  were  put 
in,  in  sheeted  trenches.  After  these  walls  were  complete, 
the  main-canal  excavation  at  this  point  was  done,  and 
a  temporary  wooden  bulkhead  with  gates  in  it,  to  allow 
for  filling  the  canal,  was  constructed  from  wall  to  wall; 
this  will  be  left  in  until  the  canal  has  been  tested  out. 

The  construction  of  the  drainage  conduit,  which  was 
completed  last  November,  enables  the  contractor  to  han- 
dle the  water  encountered  in  the  cut  without  pumping. 
The  original  ground-water  level,  in  this  cut  was  about 


gineer  in  charge,  and  H.  A.  Moody  in  charge  of  the  pow- 
er-house work.  F.  L.  Hunt  is  the  Chief  Engineer  of 
the  system.  A.  T.  Safford,  of  Lowell,  is  the  general  con- 
sulting engineer,  and  F.  P.  Stearns  of  Boston  has  been 
consulted  in  regard  to  embankments  and  cutoffs.  The 
turbines  and  governors  were  designed  and  built  by  the 
I.  P.  Morris  Co.,  of  Philadelphia;  the  electrical  equip- 
ment was  furnished  by  the  General  Electric  Co.,  oE 
Schenectady. 

m. 

A  Long  Fishing  Pier  extending  from  a  point  1000  ft.  into 
the  ocean  across  the  beach  at  Lonelyville,  on  Fire  Island,  and 
500  ft.  into  Great  South  Bay  is  being  built  for  the  Fire  Island 
(L  I  )  Fish  Co.  The  construction  of  the  pier  was  undertaken 
to  afford  easy  transportation  of  fish  from  the  ocean  pounds 
and  to  serve  as  an  attraction  to  the  many  amateur  fishermen 
who  visit  this  vicinity  from  neighboring  towns.  At  the  ocean 
end  the  pier  is  90  ft.  wide.  The  land  section  is  14  ft.  wide. 
It  is  stated  that  about  800  piles  will  be  required  of  lengths 
varying  from  45  to  75  ft.  In  the  ocean  portion  the  piles  are 
set  10  ft.  apart.  In  the  10-ft.  intervals  there  will  be  stretched 
a  series  of  nets  which  will  lead  up  to  a  large  trap  at  the 
end  of  the  pier.  The  pier  is  of  the  same  type  as  the  one  at 
Belmar,  N.  J.  The  pier  on  the  bay  side  connects  with  a  canal 
1000  ft.  long,  which  is  being  dug  in  the  shallow  water  so  as 
to  accommodate  deep-draft  boats  for  carrying  fish  to  the 
mainland.  It  is  estimated  that  the  project  will  cost  between 
$60,000  and  $75,000.  It  is  expected  to  have  the  pier  in  operation 
by  August. 
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One  of  the  machines  which  attracted  considerable  at- 
tention at  the  exhibition  of  the  street-cleaning  apparatus 
in  New  York  City  last  November  (see  Engineering 
News,  Dec.  3,  1914)  was  the  Merritt  pick-up  sweeper, 
shown  in  the  accompanying  illustration.  This  sweeper 
was  invented  by  a  New  York  City  traffic  policeman  and 
was  first  tried  in  New  York  City  in  the  summer  of  1912. 
The  machine  was  used  by  contract  and  the  work  paid  for 
at  the  rate  of  48c.  per  1000  sq.yd.  of  street  surface 
cleaned. 

Prom  July  25  to  31,  1912,  inclusive  the  machine  cleaned 
288,914  sq.yd.  of  pavement,  at  rates  ranging  from  16,490 
to  61,779  sq.yd.  per  working  day.  In  August  it  cleaned 
916,968  sq.yd.  of  pavement  in  21  working  days,  or  at  an 
average  rate  of  43,600  sq.yd.  per  day.  The' amount  of 
sweepings  was  860  cans.  The  records  show  that  in  Sep- 
tember 772,570  sq.yd.  were  cleaned  in  23  working  days, 
an  average  of  33,600  sq.yd.  per  day.  The  amount  of 
sweepings,  as  in  general  throughout  the  record,  averaged 


previously  referred  to,  that  these  machines  could  be  used 
very  effectively  to  pick  up  refuse  swept  into  windrows  by 
handbroom  men. 

Description  of  Sweeping  Machine 

The  Merritt  street-sweeping  machine  has  brooms  on 
either  side,  revolving  on  axes  at  an  angle  to  each  other, 
and  a  rear  broom  to  pick  up  the  windrow  made  by  the 
side  brooms.  The  rear  broom  sweeps  the  material  over 
a  shoe  or  dustpan  to  a  conveyor,  which  discharges  through 
two  chutes  into  cans  on  a  revolving  platform.  The 
brooms  and  conveyor  are  driven  through  gears,  which 
are  in  turn  driven  by  chains  from  the  rear  wheels. 

Both  front  and  rear  wheels  run  on  roller  bearings. 
The  main  frame  of  the  wagon  is  of  channel-bar  steel  and 
all  castings  are  of  cast  steel.  All  the  revolving  parts  are 
equipped  with  roller  bearings.  The  side  brooms  are  28 
in.  in  diameter  and  the  rear  broom  is  38  in.  A  two- 
horse  machine  sweeps  a  7-ft.  strip  and  a  three-horse 
machine  a  10-ft.  strip. 

The  shoe  drags  lightly  on  the  pavement.  It  is  made  of 
spring  steel,  in  flexible  sections,  allowing  it  to  conform 


MERRITT  PICK-UP  STREET -CLEANING  MACHINE  ON  NEW  YORK  CITY  STREET 


from  40  to  60  cans  per  day,  or  a  can  per  1000  sq.yd.  In 
October  the  area  cleaned  was  914,617  sq.yd.,  or  about 
33,000  sq.yd.  per  day. 

During  1913  two  of  these  machines  were  used  from 
June  to  November.  The  contract  price  for  their  work 
was  41c.  per  1000  sq.yd.  of  street  cleaned.  The  records 
of  the  two  machines  were  much  the  same  as  that  already 
given  for  the  earlier  machine  in  1912,  The  best  month's 
record  was  in  October,  1913,  when  the  two  machines 
cleaned  3,109,394  sq.yd.  in  31  working  days,  an  average 
of  100,000  sq.yd.  per  day  (50,00(1  sq.yd.  to  each  machine). 
But  this  appears  to  have  been  a  very  extraordinary  per- 
formance. 

The  work  of  both  years  included  pavements  of  granite 
block,  wood  block  and  asphalt,  but  the  pavements  were 
chiefly  asphalt,  as  nearly  as  can  be  judged  by  a  cursory 
examination  of  the  Street  Cleaning  Department's  offi- 
cial records,  from  which  all  the  foregoing  information 
is  taken.  No  contract  was  made  for  the  use  of  these 
machines  in  1914,  although  the  street-cleaning  officials 
have  no  fault  to  find  with  their  efficiency.  It  was  dem- 
onstrated at  the  exhibition  of  street-cleaning  machinery;. 


to  depressions  in  the  pavement.  The  conveyor  is  made  in 
hinged  sections  of  galvanized  sheet-iron  on  sprocket 
chains,  and  is  inclosed  in  a  sheet-iron  casing,  which  also 
forms  the  double  chute  for  depositing  the  sweepings. 

The  can  carrier  is  a  revolving  steel  rack,  made  to  hold 
eight  cans.  The  rack  is  mounted  on  a  specially  con- 
structed roller  bearing.  Two  cans  are  filled  at  a  time, 
and  when  filled  are  quickly  shitted  by  the  driver  by  means 
of  a  lever  beside  his  seat  and  new  cans  spotted  under 
the  chutes.    The  cans  are  of  the  standard  type. 

The  newest  sweeping  machine  is  provided  with  a  110- 
gal.  gaivanized-iron  water  tank  arranged  to  sprinkle 
lightly  the  entire  width  of  the  sweeper.  Variation  in  the 
flow  is  obtained  by  two  perforated  brass  pipes,  one  giving 
a  light  flow,  the  other  a  slightly  heavier  flow.  One  or 
both  pipes  are  used,  according  to  the  street. 

The  second  machine  embodying  some  of  these  improve- 
ments was  built  in  1912  and  used  on  New  York  City 
streets,  with  the  record  given  in  this  article.  Since  the 
New  York  City  work  was  done  the  conveyor  has  been  im- 
proved and  the  sprinkling  device  added.  Two  of  these 
machines  are  in  use  in  Yonkers,  N.  Y. 
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By  A.  W.  Earl  and  Thomas  F.  Chacb 


Before  designing  the  steel-frame  dome  of  the  Horti- 
cultural Palace  at  the  Panama-Pacific  International  Ex- 
position— described  in  Engineering  News  of  Oct.  15,  1914, 
and  July  15,  1915 — a  careful  search  was  made  of  ex- 
isting literature  on  framed-dome  design.  Discussions 
of  the  subject  are  conspicuous  in  American  professional 
papers  by  their  absence,  and  this  is  especially  true  with 
respect  to  methods  of  providing  for  wind  and  similar 
stresses  produced  by  other  than  uniform  vertical  loads. 

The  size  of  this  dome,  coupled  with  a  desire  to  keep 
the  framework  light  and  airy  in  conformity  with  the 
character  of  the  building,  made  a  careful  study  of  the 
problem  well  worth  while. 

An  outline  diagram  of  the  dome  framing,  with  dimen- 
sions, is  given  in  Fig.  L. 

Available  Methods  of  Design 

There  are  two  methods  commonly  employed  in  the  de- 
sign of  framed  domes.    The  first,  and  perhaps  the  most 
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FIG.  1.    DIMENSION  DIAGRAM  OF  DOME,  PALACE  OF1 
HORTICULTURE 

common,  consists  of  treating  any  two  diametrically  oppo- 
site ribs  as  forming  a  three-hinged  arch,  the  hinges 
at  the  crown  being  replaced  by  a  circular  girder.  In  this 
method  wind  stresses  are  taken  care  of  by  considering  the 
wind  as  a  live-load  on  one  side  of  the  dome,  applied  only 
in  the  plane  of  the  two  ribs  forming  the  arch.  Diag- 
onal rods  are  usually  provided  in  the  panels  of  alternate 
bays  to  give  general  stiffness  to  the  structure. 

The  second  method  regards  the  ribs  as  members  of  a 
true  dome  wherein  all  primary  stresses  are  resisted  by 
compression  in  the  ribs  and  compression  or  tension  in 

♦Assistant  Structural  Engineers,  Panama-Pacific  Interna- 
tional Exposition,  San  Francisco,  Calif. 


the  horizontal  rings.  Wind  and  all  other  than  uniform 
vertical  loads  are  taken  care  of  by  placing  diagonals  iu 
every  panel. 

By  applying  this  second  method  to  structures  of  this 
type  more  material  is  saved  than  might  at  first  be  sup- 
posed. In  the  present  instance  the  dome  was  completely 
designed  by  both  methods,  the  second  method  resulting 
in  a  saving  of  one-third  the  steel  called  for  by  the  first 
design  in  the  portion  of  the  structure  above  the  plate- 
girder  supports;  that  is,  in  the  actual  dome  itself.  An  idea 
of  the  relative  proportions  of  the  respective  frames  may 
he  gained  from  the  statement  that  with  the  same  number 
of  ribs  in  both  cases  the  ribs  in  the  first  design  were  72 
in.  deep  with  chords  of  two  6x6x%-in.  angles  with  14x%- 
in.  cover-plates,  while  the  ribs  as  actually  built  are  36 
in.  deep  with  chords  not  exceeding  two  angles  4x4xIsIi-  in. 
with  no  cover-plates. 

The  writers  lay  no  claims  to  originality  in  the  follow- 
ing mathematical  discussion,  but  rather  have  applied 
formulas  and  methods  already  developed  in  the  design  of 
similar  structures.  In  the  course  of  the  discussion  ref- 
erence is  made  to  books  and  papers  on  the  subject  by 
catchwords,  while  a  complete  list  of  the  principal  sources 
of  information  is  given  at  the  end  of  the  article. 

Bin  and  Ring  Stresses 

The  rib  and  ring  stresses  were  determined  by  tlu 
method  outlined  by  E.  Schmitt  (Trans.  Am.  Soc.  C.  E.)  : 
no  explanation  is  needed  further  than  the  load-and-stress 
summary  and  dead-  and  live-load  diagrams  shown  in 
Fig.  2. 

The  ribs  and  rings  of  the  dome  of  the  Horticulture 
Building  at  the  World's  Columbian  Exposition  in  Chi- 
cago were  taken  as  a  basis  for  a  preliminary  estimate  of 
weight,  and  from  this  a  tentative  design  was  made.  The 
dead-load  of  the  roof  covering  was  estimated  by  direct 
computation.  Using  the  sections  obtained  from  the  stress 
sheet,  a  final  estimate  of  weight  was  made,  the  stresse: 
recomputed  on  the  basis  of  the  revised  weights,  and  the 
members  modified  as  necessary. 

Diagonal  Stresses 

The  problem  presented  in  finding  the  diagonal  stresses 
was  slightly  more  intricate.  Three  methods  were  used, 
all  based  upon  different  assumptions.  The  first  was  as 
outlined  in  Hiitte,  the  second  somewhat  similar  to  that 
given  by  Hazlehurst  for  stresses  in  a  steel  water  tower, 
and  the  third  like  that  used  for  the  computation  of 
stresses  in  a  gas-holder  guide-frame  in  an  article  in  Engi- 
neering News. 

First  Method— The  Hiitte  method  is  based  (with  a 
50%  correction)  on  simple  resolution  of  forces  at  the 
several  joints  of  a  rib  under  the  condition  that  one-half 
of  the  dome  (on  one  side  of  the  rib)  carries  full  live- 
load,  while  the  other  half  carries  no  live-load,  which  is 
assumed  to  be  the  worst  condition  of  loading. 

Let  Qu  Q,,  Q3,  etc.,  represent  total  dead-  plus  live- 
load  per  panel,  beginning  at  the  top;  Px,  P2,  P3,  etc., 
dead-load  per  panel;  A,,  A,,  Aa,  etc.,  the  angle  between 
rib  and  horizontal  plane;  Bv  B2,  B3,  etc.,  the  angle  be- 
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tween  rib  and  diagonal  measured  in  the  roof  plane;  Nu 

X2,  N3,  etc, 


XT, 


N0 


the  diagonal  stress ;  then : 

gl  -P, 
2  sin  A  j  cos  B1 

2  sin  A  2  cos  Bz 

=  Qi±  Q2  +  Q»  -  (P,  +  P2  + 

2  s*m  ^4  „  cos  B  „ 


to  unilateral  loading  only  but  not  to  wind,  it  was  thought 
advisable  to  check  the  results  by  a  method  based  on  wind 
pressure,  which  would  be  the  most  likely  cause  of  stress 


and  so  forth. 

These  formulas,  with  the  exception  of  the  figure  2  in 
the  denominator,  follow  directly  from  the  resolution  of 
forces  under  the  conditions  stated.  However,  results  ob- 
tained by  Miiller-Breslau  and  others  from  exact  analy- 
ses gave  stresses  about  one-half  as  large  as  those  result- 
ing from  direct  resolution  of  forces,  and  for  this  reason 
the  2  in  the  denominator  is  introduced. 

The  angles  A  and  B  are  given  in  Fig.  3.  They  were 
used  in  the  above  formulas  together  with  the  loads  noted 
in  Fig.  2,  which  are  the  same  as  in  Fig.  1.  As  there  are 
no  diagonals  above  ring  III,  Fig.  2,  the  diagonal  between 
rings  III  and  IV  was  called  Nv  and  the  loads  were 
summed  down  to  this  panel  to  get  Q1  and  Px. 

It  might  be  noted  that  the  exact  analysis  of  a  dome  by 
methods  of  least  work,  while  presenting  an  interesting 
and  instructive  academic  problem,  is  by  far  too  laborious 
and  complicated  for  commercial  office  use.  On  the  other 
hand,  the  method  above  described  is  seen  to  be  largely  em- 
pirical; its  application  requires  experience  and  judgment 
selection  of  live-load.    In  the  present  instance  a 
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FIG.  2.    LOADS  AND  RIB-STRESS  DIAGRAMS 


live-load  of  20  lb.  per  sq.ft.  of  horizontal  projection  was 
taken. 

Second  Method— On  account  of  the  empirical  nature 
of  the  Hiitte  formula  and  the  fact  that  it  has  regard 


FIG.  3.    ANGLES  AND  LOADS  USED  WITH  HuTTE  METHOD 

in  the  diagonals  of  a  glass-covered  dome  of  this  char- 
acter. To  this  end  the  method  for  the  solution  of  the 
stresses  in  a  water  tower  to  be  found  in  Hazlehurst's 

treatise  on  the  subject  was 
adapted  to  the  present  case. 

The  method  may  be  briefly 
illustrated  by  reference  to  Fig. 
4,  which  represents  a  trussed 
pyramid  with  inclined  posts, 
acted  upon  by  wind.   Let  P  — 
the  total  wind  shear  from  all 
zones  above;  p  —  the  total 
wind  shear  per  rib,  that  is,  P 
divided  by  the  total  number  of 
ribs,  or  in  this  case  %  P.  This 
means  that  the  shear  is  as- 
sumed to  be  equally  divided 
among  the  ribs.    In  addition 
to  the  forces  p  acting  at  each 
rib  there  will  be  a  horizontal 
component  of  the  rib  stress. 
This  component  is  most  easily 
found  by  first  computing  the 
uplift  at  every  point,  assuming 
all  ribs  on  the  windward  side 
of  the  neutral  axis  to  be  in 
tension  while  those  on  the  lee- 
ward side  are  in  compression, 
and  further  assuming  that  the 
magnitude  of  the  tension  or 
compression  varies  directly  as 
the  distance  from  the  neutral 
axis.     Knowing  this  vertical 
component  and  the  angle  of  inclination  of  the  ribs  of  the 
horizontal,  the  horizontal  component  of  the  rib  stress  may 
be  computed.   The  resultant  of  the  horizontal  component 
of  the  rib  stress  and  the  force  p  at  every  rib  is  then  found, 
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and  finally  this  resultant  is  projected  upon  the  two  ring 
members.  When  this  is  done  it  will  be  seen  that  there 
is  still  an  unbalanced  condition  at  tbe  point  to  which  the 
diagonal  furnishes  the  balancing  component. 

Third  Method — A  final  method  of  computing  the 
diagonal  stresses  was  adapted  from  the  method  given  in 
Engineering  News  for  analysis  of  diagonal  stresses  in 
a  gasholder  guide  frame.  It  may  be  seen  from  a  study 
of  the  article  that  the  hays  most  nearly  parallel  to  the 
direction  of  the  wind  take  the  greatest  diagonal  stress, 
which  in  amount  is  equal  to  twice  the  average  of  all  tin- 
bays.  Thus,  referring  again  to  Fig.  4,  the  horizontal 
component  of  the  maximum  diagonal  stress  in  any  /one  is 


FIG.  4.    DIAGRAM  OP  TRUSSED  PYRAMID 

equal  to  the  total  wind  shear  of  all  the  zones  above  di- 
vided by  one-half  the  number  of  panels.  Having  deter- 
mined this  horizontal  component  of  the  stress  it  is  a  mat- 
ter of  simple  resolution  of  forces  to  obtain  the  total  stress 
in  the  diagonal  rod. 

This  method  was  followed  in  the  analysis  of  the  present 
dome,  using  graphical  diagrams  which  are  not  of  sufficient 
importance  to  reproduce. 

Comparison  of  Results — The  following  table  gives  the 
summary  of  results  obtained  bv  the  several  methods: 


Diagonal 

Hiitte 

Hazlehurst 

Eng.  New 

Method 

Method 

Method 

N, 

2.530 

1,000 

600 

No 

3,960 

1,700 

800 

N3 

5,630 

2,700 

1,500 

N4 

7,300 

4 .  (H 1  (1 

2,700 

N5 

9,100 

6,700 

4,000 

N„ 

11,050 

7,100 

6,100 

N, 

12,850 

10,000 

8,000 

N8 

14,000 

13,000 

11,300 

N:„ 

15,700 

14,500 

14,000 

N10* 

36,000 

36,000 

•Diagonal 

in  cylindrical  part  below  spring  line 

of  dome. 

Each  diagonal  was  proportioned  for  the  maximum  of 
the  three  stresses  given  in  this  table.  It  will  be  noted 
that  the  three  methods  cheek  fairly  closely  where  the  ribs 
of  the  dome  approach  the  vertical,  though  they  depart 
widely  from  each  other  where  the  ribs  become  more  near- 
ly horizontal. 

It  has  been  pointed  out  above  that  the  Hiitte  method 
for  finding  the  stresses  in  the  diagonals  is  largely  empiri- 
cal. The  same  criticism  may  be  made  of  tbe  other  two 
methods,  since  in  each  of  these  the  assumption  is  made 
that  the  wind  shear  is  distributed  equally  among  the 
ribs,  an  assumption  whose  truth  depends  largely  upon  the 
stiffness  of  the  horizontal  rings.  The  close  agreement 
shown  by  the  preceding  table  may  not  always  be  realized. 


It  is  therefore  obvious  that  in  the  design  of  a  struc- 
ture of  this  nature  a  satisfactory  design  depends  to  a 
great  extent  on  the  judgment  and  experience  of  the  de- 
signer, and  while  the  methods  here  outlined  are  applic- 
able to  the  general  case  of  domes,  no  conclusion  based 
upon  this  study  of  one  dome  should  be  applied  to  any 
other  dome  without  careful  consideration  of  the  particu- 
lar case. 

Type  of  Rib  and  Ring  Constkuction  Used 

After  the  stresses  were  computed  careful  consideration 
was  given  various  types  of  rib  and  ring.  Tbe  trussed 
type  was  decided  upon  because  of  its  stiffness  and  its  abil- 
ity to  resist  secondary  stresses  due  to  bending.  This  lat- 
ter consideration  is  important  because  the  members  are 
curved  while  the  direct  stresses  between  panel-points  act 
in  a  straight  line.  The  drawings  of  tbe  dome  given  in  a 
prior  article,  Engineering  News,  July  15,  1915,  p.  112, 
show  the  type  and  makeup  of  sections  chosen  for  the  ribs 
and  rings. 

Where  there  is  a  heavy  lantern  on  the  dome,  as  in  the 
present  case,  there  should  be  a  still'  ring  at  the  top  to 
insure  a  uniform  distribution  of  this  load. 

Design  of  Supporting  Tower 

For  the  design  of  the  dome  the  wind  pressure  was  as- 
sumed at  20  lb.  per  sq.ft.  of  vertical  projection,  which 
amounts  to  slightly  more  than  30  lb.  per  sq.ft.  on  a  plane 
normal  to  the  wind  with  40%  reduction  for  a  cylindrical 
surface.  In  designing  the  substructure  or  supporting 
tower,  however,  it  was  considered  improbable  that  a  wind 
pressure  of  20  lb.  would  exist  over  the  entire  area  of  dome 
surface  at  the  same  instant.  It  was  thought  consistent 
to  reduce  the  wind  another  40%  ;  if  the  first  reduction 
took  account  of  the  circular  horizontal  section  the  sec- 
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FIG.  5.   PLAN  DIAGRAM  OF  DOME -SUPPORTING 
TOWER  AND  PLAN  OF  ONE  PIER 

ond  reduction  takes  account  of  the  circular  vertical  sec- 
tion. The  resulting  pressure  of  10.8  lb.  per  sq.ft.  of  pro- 
jected area  was  used  in  designing  the  substructure.  At 
the  same  time,  the  substructure  itself  and  the  lantern 
were  loaded  with  20  lb.  per  sq.ft.  of  projected  area  be- 
cause the  ornamentation  formed  pockets  for  the  wind. 
The  total  wind  load  (including  120,000  lb.  below  the 
base  of  the  dome  structure)  is  312,500  lb.  An  increase 
of  25%  was  allowed  for  wind  stresses  over  those  allowed 
for  dead-load  stresses,  and  therefore  the  equivalent  hori- 
zontal dead-load  was  312,500  X  0.80  =  250,000  lb.  Fig. 
5  is  a  plan  diagram  of  the  tower. 

Two  assumptions  were  made  as  to  the  distribution  of 
the  horizontal  wind  load  among  the  eight  piers — (1) 
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that  the  piers  were  loaded  in  proportion  to  their  respec- 
tive rigidities  and  (2)  that  they  received  equal  loads. 
The  most  unfavorable  conditions  given  by  the  two  as- 
sumptions were  used  in  the  design.  In  calculating  the 
stresses  in  the  two  nonparallel  sides  of  a  pier  it  was  con- 
sidered that  each  pier  acted  independently  of  the  others, 
as  a  cantilever ;  but  in  calculating  the  stresses  in  the  knee- 
braces  of  the  truss  and  girder  system  and  the  stresses  in 
the  two  parallel  sides  of  the  piers  it  was  considered  that 
each  pier  acted  as  part  of  a  rigid  structure  with  its  neu- 
tral axis  passing  through  the  center  of  the  tower. 

First  Assumption — The  assumption  that  the  piers 
take  wind  load  in  proportion  to  their  respective  rigidi- 
ties may  be  stated  as  follows :  The  horizontal  load  at  the 
top  of  each  pier  will  be  to  the  total  horizontal  load  as 
the  moment  of  inertia  of  each  pier  about  an  axis  through 
its  center  of  gravity  normal  to  the  direction  of  the  wind 
is  to  the  sum  of  these  moments  of  inertia. 

It  was  found  by  trial  that  for  the  outer  columns  18- 
in.  481/2-lb.  I-beams  would  answer  and  for  the  inner  col- 
umns 20-in.  59-lb.  I-beams.  With  these  sections  and 
the  geometrical  shape  of  the  pier  known,  the  direction 
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of  the  wind  was  taken  parallel  to  the  long  diameter  of 
the  tower  octagon  (this  direction  giving  maximum 
stresses)  and  for  each  of  the  eight  piers  the  moment  of 
inertia  about  an  axis  at  right  angles  to  this  direction 
of  wind  was  computed.1 

The  wind  load  was  distributed  to  the  piers  in  accord- 
ance with  the  resulting  values  of  moment  of  inertia. 
Then  the  wind  load  of  each  pier  was  resolved  in  the  di- 
rection of  the  two  principal  axes  of  the  pier;  the  pier 
was  then  to  be  designed  to  be  strong  enough  in  each  of 
these  two  directions  to  resist  the  maximum  wind  com- 
ponent acting  in  that  direction. 

The  maximum  component  in  the  direction  of  the 
longer  axis  of  the  pier  was  found  at  windward  and  lee- 
ward piers,  being  the  full  wind  load  coming  on  these 
piers,  38,000  lb.  each.  In  the  transverse  direction 
(around  axis  Y-Y ,  pier  plan  in  Fig.  5),  the  maximum 
component  was  the  full  wind  load  on  the  pier,  90°  from 
this  position,  24,400  lb. 

Second  Assumption — On  the  basis  of  equal  wind 
loads  for  all  the  piers  the  force  per  pier  was  computed 
as  31,300  lb.  equally  on  the  pier  whose  long  axis  is  in 


th.  ^he  moments  of  inertia  about  the  two  principal  axes  of 
tne  pier  being  first  computed,  the  moments  about  anv  other 
axis  making  an  angle  a  with  one  of  the  principal  axes, 
tne  Y-axis,  was  found  by  the  formula  I  =  lycos2  a  +  Ix  sin2 


say 


line  with  the  wind  and  the  pier  at  90°  from  this  point. 

Combining  the  two  assumptions,  the  maximum  loads 
in  the  two  directions  of  the  pier  are:  38,000  Lb.  in  the 
direction  of  the  long  axis  (from  first  assumption)  ;  31,- 
300  in  the  direction  of  the  shorter  axis  (from  second  as- 
sumption ) . 

Stresses  in  the  Pier  Columns 
Portal  Stresses — In  the  portals  in  the  two  nonparal- 
lel sides  of  the  pier  (AB  and  CD  in  Fig.  5),  it  was 
assumed  that  the  columns  would  take  horizontal  shear 
in  proportion  to  their  respective  rigidities.  In  the  final 
design  the  inner  columns  were  reinforced  by  8x1 -in. 
flange  plates  and  the  outer  columns  by  8x%-in.  flange 
plates  in  the  region  of  the  upper  part  of  the  portal.  Tak- 
ing the  respective  moments  of  inertia  of  the  full  section 
of  I-beam  and  flange  plates  the  wind  shear  was  divided 
between  the  two  columns  in  the  ratio  of  2525  (Col.  B)  to 
1304  (Col.  A),  the  respective  total  moments  of  inertia 
about  an  axis  normal  to  the  slant  side  of  the  pier. 

In  the  portal  it  was  considered  that  the  columns  would 
be  partially  fixed  at  the  base  ;  the  plane  of  contraflexure 
was  assumed  at  3.5  ft.  from  the  bottom,  which  is  approx- 
imately one-quarter  the  height  of  the  portal  (14.58  ft.) 
On  this  assumption  the  wind  shear  of  13,600  lb.  on  the 
inner  column  (Col.  B)  produces  a  bending  moment  at 
the  top  of  the  portal  of  1,810,000  in. -lb.,  or  a  fiber  stress 
(considering  'the  angle  between  plane  of  portal  and 
plane  of  I-beam  web)  of  8400  lb.  per  sq.in.  The  dead- 
load  on  one  inside  column  amounts  to  110,000  lb.,  or 
3300  lb.  per  sq.in.;  the  compressive  wind  load  due  to 
overturning  of  the  pier  is  80,000  lb.,  reduced  by  the  dome- 
rib  uplift  of  9300  lb.,  producing  a  net  fiber-stress  of 
2100  lb.  per  sq.in.  Thus  the  total  extreme-fiber  stress 
in  the  column  at  the  top  of  the  portal  is  13,800  lb.  per 
sq.in.  Since  this  maximum  stress  occurs  at  the  point 
where  the  column  is  supported  laterally  by  the  lower 
strut  of  the  portal  it  is  well  inside  safe  limits. 

For  the  outer  column  (Col.  A),  the  wind  shear  of 
7000  lb.  produces  a  bending  moment  at  the  top  of  the 
portal  of  930,000  in.-lb.,  or  an  extreme-fiber  stress  of 
6700  lb.  per  sq.in.  The  dead-load  of  21,500  lb.  and  the 
overturning  compression  of  80,000  produce  unit  com- 
pressions of  1060  and  3950  lb.  per  sq.in.  respectively. 
Thus  the  total  fiber  stress  in  the  outer  column  at  the  top 
of  the  portal  is  11,710  lb.,  which,  occurring  at  a  sup- 
ported point,  is  well  on  the  side  of  safety. 

Stresses  in  Parallel  Faces  of  Piers — For  the  wind 
action  in  the  inner  and  outer  faces  of  the  pier  (BC  and 
AD,  Fig.  5),  the  following  arbitrary  assumptions  were 
made :  First,  that  the  total  load  of  31,300  lb.  wind  shear 
is  taken  75%  by  the  bracing  between  the  inside  columns 
and  25%  by  the  bracing  between  the  outside  columns; 
second,  that  there  would  be  sufficient  fixing  effect  at  the 
base  of  the  pier  to  cause  contraflexure  10  ft.  from  the 
bottom  of  the  pier  when  the  tower  is  considered  as  a 
rigid  whole  tending  to  overturn  about  an  axis  through 
the  centers  of  the  bases  of  two  opposite  piers. 

The  total  overturning  moment  on  the  tower  was  26,- 
525,000  ft.-lb.  The  vertical  reactions  on  the  piers  caused 
by  this  overturning  were  considered  as  acting  on  the  large 
interior  columns  only.  Considering  the  reaction  to  vary 
with  the  distance  of  the  column  from  the  neutral  axis  of 
the  tower,  the  maximum  overturning  load  was  found  to 
be  84,000  lb.  for  the  two  columns  of  windward  or  lee- 
ward pier.    However,  this  compression  due  to  overturn- 
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ins  was  not  a  governine;  stress  in  the  design,  as  it  was 
exceeded  by  the  bending  stress  in  the  columns  of  the  pier 
on  the  neutral  axis  of  the  tower,  where  the  maximum 
wind  shear  occurs.  On  the  two  inner  columns  the  shear 
is  75%  of  31,300  lb.,  or  23,500  lb.  Choosing  for  the  sec- 
tion of  the  bent  BC  two  20-in.  59-lb.  I-beams  spaced  41/2 
ft,  on  centers,  with  one  16x%-in.  plate  on  the  outside  of 
each  web,  and  with  point  of  eontraflexure  10  ft.  above 
the  bottom,  the  maximum  bending  stress  at  the  foot  of 
the  kneebracc  was  found  to  be  8300  lb.  This  combined 
with  a  dead-load  stress  of  4700  lb.  per  sq.in.,  but  with- 
out compression  stress  from  overturning  of  the  tower 
(since  this  particulai  pier  is  at  the  neutral  axis  of  the 
tower)  gave  a  total  extreme-fiber  stress  at  the  foot  of  the 
kneebrace  of  13,000  lb.  per  sq.in.  This  is  somewhat  less 
than  the  stress  of  13,800  lb.  for  extreme  wind  condi- 
tions in  the  inner  columns  due  to  portal  action  in  the 
longitudinal  face  of  the  pier  (that  is,  when  the  wind  is  at 
right  angles  to  the  direction  just  considered). 

The  latticing  between  the  20-in.  I-beams  was  designed 
for  a  shear  of  23,500  lb.  below  the  kneebrace  and  (see 

Fig.  7)  23,5°?*  8~'75  =  48,000  lb.  above  the  knee- 
°  15.92 

brace.  Similarly,  in  the  outer  face  of  the  pier  the  brac- 
ing between  the  18-in.  I-beam  columns  was  designed  for 
a  shear  of  25%  of  31,500  lb.,  or  7850  lb.  below  the  knee- 
brace and  16,000  lb.  above  the  kneebrace.  In  both  rases 
the  kneebrace  was  designed  for  a  stress  whose  horizontal 
component  is  the  sum  of  the  shears  above  and  below. 

Personnel  and  References 

The  plans  for  the  dome  were  prepared  by  the  Di- 
vision of  Works  of  the  Exposition  Company.  H.  D.  H. 
Connick  is  Director  of  Works  and  A.  H.  Markwart  As- 
sistant Director  of  Works.  The  dome  and  substructure 
were  designed  by  the  writers  under  the  immediate  super- 
vision of  H.  D.  Dewell,  Chief  Structural  Engineer  of  the 
Division  of  Works.  After  the  design  was  complete,  the 
stresses  in  the  dome  were  checked  by  Richard  G.  Doer- 
fling,  Civil  Engineer. 

Bakewell  &  Brown,  of  San  Francisco,  were  the  archi- 
tects of  the  building.  Dyer  Bros.,  of  San  Francisco,  were 
the  contractors  for  the  fabrication  and  erection  of  the 
steel. 

The  methods  discussed  are  outlined  fully  in  the  follow- 
ing original  publications,  which  were  consulted: 

E.  Schmitt,  Dome  Design.    Trans.  Am.  Soc.  C.  E.   Vol.  52.  1904. 

Hazlehurst,  Towers  and  Tanks  for  Waterworks.    Wiley,  1910. 

Engineering  News,  Design  of  a  Gas  Holder.    Vol.  66,  p.  644. 

Engineering  News,  Dome  of  the  Horticulture  Building, 
Columbian  Exposition.    Vol.  27,  Mar.  12,  1892. 

Johnson,  Bryan  and  Turneaure,  The  Theory  and  Practice 
of  Modern  Framed  Structures,  Part  1.    Wiley,  New  Edition. 

Greene,  Structural  Mechanics,  1897. 

Eddy,  Researches  in  Graphical  Statics.    Van  Nostrand,  1878. 
Hiitte,  Des  Ingenieurs  Taschenbuch,  Abteilung  II.  Berlin, 
1899 

Miiller-Breslau,  Die  Neueren  Methoden  der  Festigkeitslehre. 
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The  general  features  of  the  San  Francisco  convention 
of  the  National  Electric  Light  Association'  and  some  of 
the  discussions  have  been  noted  in  previous  issues.  The 
following  paragraphs  summarize  the  discussion  on  prime 
movers : 

The  report  of  the  Committee  on  Prime  Movers  (I.  E. 
Moultrop,  Boston,  chairman)  took  up  in  succession  steam, 
water  and  gas  power.  Comment  was  made  on  wide- 
spread cracking  of  boiler  plates  in  districts  where  car- 


bonate of  soda  was  found  in  the  boiler-feed  water.  The 
water-power  section  consisted  largely  of  a  series  of  ques- 
tions and  answers  on  the  advantages  of  open  and  closed 
hydraulic-governor  systems.  These  showed  great  diver- 
sity of  opinion. 

The  discussion  of  the  report  was  voluminous.  Part  of 
it  urned  on  the  benefit  of  improving  boiler-room  practice 
by  a  greater  use  of  measuring  instruments.  In  discussing 
hydraulic  power  the  salt-solution  test  for  flow  was  the 
important  topic.  An  objection  was  raised  to  the  method 
on  account  of  the  extremely  accurate  analysis  of  the  so- 
lution necessary;  but  it  was  argued  in  rebuttal  that, 
without  any  undue  refinement  in  the  analysis,  a  0.94-per 
cent,  check  had  been  obtained  between  a  rectangular-weir 
and  a  salt-solution  test  of  a  discharge  of  36,000  gal.  per 
min.  The  costs  differed  very  little.  Another  member 
claimed  to  have  secured  a  check  of  0.5  per  cent,  by  measur- 
ing the  electrical  conductivity  of  the  solution,  using  an  in- 
strument calibrated  to  read  to  salt  concentration  directly. 
A  still  more  ingenious  scheme  consisted  in  sending  the 
water  through  a  pipe  at  one  section  of  which  was  an  elec- 
trode connected  with  a  measuring  instrument  to  give  a 
continuous  record. 

In  the  paper  entitled  "Analysis  of  Waterwheel  Gov- 
ernor Effort,"  by  E.  D.  Searing,  of  Portland,  Ore.,  some 
interesting  work  done  by  the  Portland  Railway,  Light  & 
Power  Co.  in  studying  the  operation  of  governors  was  de- 
scribed. After  eliminating  sonic  unsuccessful  methods  of 
attack,  steam-engine  indicators  were  connected  to  each 
end  of  the  governor  cylinder  of  the  waterwheel  unit  un- 
der observation  and  continuous  records  of  varying  pres- 
sure from  each  side  of  the  governor  piston  were  obtained 
throughout  cycles  of  operation.  By  an  analysis  of  the 
governor  effort,  friction  and  unbalance  were  separated. 

m 

Kf©w  Inlea^y  Electric  IRsjMiPomdl 

A  2400-volt  direct-current  high-speed  heavy  interurban 
line  has  recently  been  put  into  operation  by  the  Michigan 
Ry.,  connecting  the  cities  of  Grand  Rapids,  Kalamazoo 
and  Battle  Creek.  This  line  was  a  project  of  the  late 
W.  A.  Foote,  of  the  Commonwealth  Power,  Railway  & 
Light  Co.,  and  was  made  feasible  by  what  was  felt  to  be 
insufficient  local  railway  development.  A  new  50-mi. 
single-track  line  has  just  been  completed  from  Kalamazoo 
to  Grand  Rapids.  A  line  from  Allegan  to  Battle  Creek, 
crossing  the  other  at  Monteith  Junction,  was  purchased 
some  time  ago  from  the  Michigan  Central  R.R. 

Interurban  Service 

Three  types  of  service  are  being  given — local,  express 
and  "flyer."  Local  trains  make  the  Kalamazoo-Grand 
Rapids  run  in  1  hr.  45  min.,  and  the  Grand  Rapids-Battle 
Creek  run  in  2  hr.  25  min.  Single  cars  from  Kalamazoo 
and  Battle  Creek  join  at  Monteith  Junction  and  run  as 
a  train  to  Grand  Rapids. 

The  express  run  from  Grand  Rapids  to  Kalamazoo 
requires  1  hr.  25  min.,  and  that  to  Battle  Creek  2  hr. 
10  min.  "Flyers"  run  only  between  Grand  Rapids  and 
Kalamazoo  and  take  1  hr.  10  min.  The  company  pre- 
viously had  an  electric  line  between  Kalamazoo  and 
Battle  Creek  and  local  systems  in  the  terminal  cities. 
All  the  cars  in  the  new  service  are  of  steel  and  the  "flyers" 
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have  special  luxurious  equipment.  Bulk  freight,  package- 
freight,  and  express  service  are  maintained,  steel  motor 
and  trailer  cars  being  used  for  the  last  two  classes. 

At  Grand  Rapids  and  Kalamazoo  property  was  acquired 
for  passenger  and  freight  station  and  yard  tracks.  At 
the  larger  towns  along  the  new  road  brick  and  concrete 
stations  were  put  up ;  at  the  smaller  places  neat  wooden 
buildings  were  erected,  and  for  the  important  cross-road 
stops  wooden  shelters  with  concrete  platforms. 

Roadbed  and  Track 

The  new  line  (single  track)  was  built  through  rolling 
country  and  required  a  few  fairly  heavy  cuts  (up  to 
85,000  cu.yd.)  and  fills  (up  to  6o',000  cu.yd.).  Except 
for  the  Kalamazoo  city-street  tracks  and  on  the  Grand 
Rapids  private  right-of-way,  the  maximum  curvature  is 
3  cleg,  and  the  maximum  grade  1  per  cent.  In  cuts  the 
roadbed  is  21  ft.  wide;  on  fills  it  is  18  ft.  The  right-of- 
way  is  generally  100  ft.  wide  and  is  fenced  and  equipped 
with  cattle  guards.    All  bridges  are  of  concrete  or  steel. 

The  tracks  are  of  80-lb.  rail  laid  on  6x8-in.  by  8-ft. 
cedar  ties,  20  to  a  33-ft.  rail ;  each  sixth  tie  is  extended 
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THIRD-RAIL  CONSTRUCTION,  MICHIGAN  RY. 

I  ft.  to  carry  the  third-rail  supports  where  that  equipment 
is  used.  Passing  sidings  are  about  1000  ft.  long  and  of 
main-line  construction.  Grade  crossings  over  other  rail- 
ways have  interlocked  home  and  distant  signals  on  both 
roads.  Telephone  jack  boxes  are  installed  at  passing 
tracks  and  a  telephone  dispatching  line  is  provided  into 
which  a  conductor  may  connect. 

Electric  System 

This  road  has  the  first  2  100-volt  over-running  third-rail 
line  in  this  country.  Catenary  overhead  construction  is 
resorted  to  where  the  road  leaves  its  fenced-in  right-of- 
way  for  open  stretches  in  populated  districts. 

The  third  rail  is  a  standard  80-lb.  A.  S.  C.  E.  section 
rolled  of  special  low-carbon  steel  (limit  of  carbon,  0.1-4; 
of  manganese,  0.40 ;  of  sulphur,  0.08,  and  of  phosphorous' 
0.11).  Slotted  malleable-iron  fish  plates  are  used,  allow- 
ing expansion,  the  joints  being  li/2  to  2  times  as  wide 
open  as  in  the  running  rails.  Copper  ribbon  bonds  bridge 
the  joints.  The  rail  is  carried  by  a  malleable-casting  cap 
sitting  on  a  two-section  5000-volt  porcelain  insulator  as 
shown.  The  insulator  fits  over  a  square  malleable  anchor 
held  down  to  the  tie  by  a  lag  screw.    On  sidings  a  52-lb. 


rail  is  used,  but  the  clearances  are  maintained  by  special 
insulator  caps.  The  rail  is  guarded  by  two  wood  side 
boards  supported  from  the  rail  by  bolts,  malleable  castings 
and  porcelain  bushings.  The  inner  board  is  made  as  high 
as  possible  without  interfering  with  the  collector  shoes. 
The  outer  board  is  high  enough  so  that  any  straight  tools 
dropped  fall  across  the  boards  and  fail  to  touch  the  rail. 
At  the  highway  crossings  and  in  changing  from  third  rail 
to  catenary  line,  the  break  in  running  conductor  is  bridged 
by  jumper  cables. 

On  account  of  the  self-induction  in  the  steel  third 
rails,  lightning-arrester  aluminum  cells  are  connected 
from  the  line  to  the  ground.  The  voltage  rises  on  the 
rail  as  current  is  broken,  and  when  it  reaches  a  definite 
undesirable  limit  the  cells  pass  current  and  relieve  the 
stress.  When  the  surge  voltage  drops,  the  electrolytic 
film  in  the  arrester  prevents  further  flow. 

Overhead  Lines 

Where  the  catenary  is  used  over  single-track  stretches, 
a  single  hard-drawn  copper  cable  (500,000  circ.mil.)  is 
strung  with  4-ft.  sags  between  arms  on  latticed  steel 
poles  165  ft.  apart.  The  poles  will  carry  lb'OO  lb.  vertical 
load  10  ft.  out  from  the  pole  and  2000  lb.  top  pull  at 
right  angles  to  the  line.  Rigid  hangers  spaced  15  ft. 
apart  along  the  messenger  support  a  No.  0000  trolley 
wire  parallel  to  the  track. 

On  parallel  sidings  wooden  poles  are  erected  and 
cross-catenaries  run  to  the  steel  poles  and  support  the 
minor  lines.  On  the  few  two-track  lengths  light  steel 
anchor  bridges,  designed  for  a  1200-lb.  vertical  load, 
a  12,000-lb.  longtitudinal  four-point  pull,  and  a  4000-lb. 
transverse  pull,  are  put  300  ft.  apart  to  carry  the  mes- 
senger cables.  On  curves  the  hangers  are  allowed  to 
take  inclined  positions,  much  as  in  the  New  Haven  type 
of  construction.    On  sharp  curves  pulloffs  are  also  used. 

A  500, 000-circ.mil.  copper  feeder  is  carried  along  with 
the  overhead  lines  to  give  the  same  capacity  as  the  third- 
rail  line.  On  the  sections  over  single  track  the  feeder 
is  carried  by  a  short  arm  inside  the  poles;  on  double-track 
sections  it  is  suspended  alongside  the  messenger  cable 
with  the  same  sag. 

The  right-of-way  and  highway  crossings  are  posted, 
to  warn  trespassers  of  the  danger  of  high  voltage,  with 
blue-and-white  enameled  signs.  The  usual  engineman's 
warning  signs  are  also  of  enameled  metal,  and  on 
galvanized  angle  posts  for  the  most  part.  Special  large 
illuminated  signs  mark  the  changes  from  third  rail  to 
overhead,  or  vice  versa. 

At  present  current  is  fed  to  the  railway  line  at  Grand 
Rapids  and  Kalamazoo.  A  transmission  line  is  bein£j 
constructed  which  will  allow  feeding  at  Battle  Creek. 
At  the  present  substations  the  2100-volt  direct  current 
is  secured  from  two  rotary  converters  in  series.  At 
Battle  Creek  a  motor-generator  set  will  be  used. 

The  construction  of  the  Grand  Rapids-Kalamazoo  line 
and  the  electrification  of  the  Allegan-Battle  Creek  line 
was  in  the  hands  of  the  Michigan  Engineering  Co.  (a 
concern  affiliated  with  the  Michigan  Ry. ),  under  the 
direction  of  G.  L.  Erwin,  president,  and  G.  A.  Wagner, 
superintendent.  The  late  W.  A.  Foote  had  an  active 
part  in  the  design,  up  to  his  death  a  few  months  ago. 

The  important  electrical  equipment  was  furnished  by 
the  General  Electric  Co.  and  the  third-rail  supports  by 
the  Ohio  Brass  Co. 
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SYNOPSIS — Since  the  Brooklyn  Sewage-Experi- 
ment Station  ivas  put  in  operation  on  Jan.  1,  191  If, 
careful  studies  have  been  made  of  sewage  aera- 
tion hi/  (1)  compressed  air  passed  upward  from  a 
pipe  grid  and  shallow  gravel  bed  through  sewage 
passing  downward  in  a  deep  tank  containing  nine 
horizontal  disk  deflectors;  {2)  an  aerated  contact 
bed  or  tank;  (3)  the  activated-sludge  process,  car- 
ried on  in  the  same  tank  as  (1),  after  slight 
changes  in  piping.  The  experiments  are  described 
and  the  results  summarized. 

The  Brooklyn  Sewage-Experiment  Station  had  as  one 
of  the  principal  objects  of  its  design  a  series  of  experi- 
ments on  the  treatment  of  sewage  and  sludge  by  forced 
aeration  with  compressed  air.  Black  and  Phelps,  experi- 
menting with  the  sewage  at  the  same  location  in  1910-11, 
had  found  it  possible  to  reduce  the  oxygen  demand  of  the 
sewage  one-half  or  two-thirds  under  various  conditions,  by 
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FIG.  1. 


Section  A- A 
.  DETAIL  OF  DEFLECTOR  TL 

DETAILS  OP  BROOKLYN   TANK  AERATOR 


Used  first  for  plain  sewage  aeration  and  then  for  aeration 
with  activated  •  sludge 

applying  about  two  volumes  of  air  per  volume  of  sewage 
in  a  retention  period  of  three  hours;  although  the  appa- 

*Chief  Engineer,  Bureau  of  Sewers,  Borough  of  Brooklyn, 
New  York  City.  In  the  preparation  of  this  paper  the  author 
wishes  to  acknowledge  the  collaboration  of  George  T.  Ham- 
mond, Engineer  of  Design,  and  William  T.  Carpenter,  Chemist 
of  the  Sewage-Experiment  Station. 


ratus  used  was  crude  and  the  conditions  rather  unfavor- 
able for  producing  the  best  results.  The  appropriation  to 
meet  the  expense  of  the  experiment  was  very  small. 
While  highly  gratifying,  the  results  observed  were  consid- 
ered by  these  investigators  as  demanding  a  more  com- 
plete experimental  study,  which  they  strongly  recom- 
mended; and  the  design  and  installation  of  the  experi- 


FIG.  2. 


DEFLECTOR   DISKS  OF  BROOKLYN  TANK 
AERATOR 


mental  plant  in  1913  gave  the  opportunity  for  providing 
for  this  purpose  equipment  and  apparatus  of  special  de- 
sign, with  units  on  a  working  scale. 

The  plant  was  completed  and  put  in  service  Jan.  1, 
1914,  since  which  time  sewage-aeration  experiments  have 
been  carried  on  continuously,  except  in  extremely  cold 
weather.  During  the  experiments,  until  the  beginning  of 
the  present  year,  the  principle  of  activated  sludge  was 
not  appreciated,  although  the  phenomena  were  at  times 
noted.  Indeed,  it  is  not  improbable  that  the  results 
observed  by  Black  and  Phelps  were  due  in  some  measure 
to  the  presence  of  activated  sludge  on  the  grids  and  de- 
flectors and  in  the  tanks  used  in  their  experiments. 

The  Brooklyn  Tank  Aerator 

The  apparatus  used  in  conducting  activated-sludge  ex- 
periments consists  of  a  tank  provided  for  sewage-aeration 
experiments  and  listed  in  the  station  equipment  as  the 
•'tank  aerator."  Fig.  1  shows  its  size  and  design.  It 
has  an  effective  capacity  of  16,000  gal.,  sewage  being  in- 
troduced at  the  top  and  withdrawn  from  the  bottom ;  al- 
though by  a  slight  change  in  piping  this  method  of  opera- 
tion can  he  reversed.  The  sewage  is  supplied  by  gravity 
from  the  crude-sewage  supply  or  quieting  tank  that  serves 
the  entire  experimental  work  of  the  station.1  It  is  pumped 
from  the  sewer  by  a  reciprocating  pump  and  in  passing  is 
retained  less  than  five  minutes  in  the  supply  tank.  Com- 
pressed air  is  furnished  by  a  duplex  air  compressor  of 
ample  size,  installed  as  part  of  the  experimental  plant. 

The  tank  aerator  had  been  in  continuous  use  during 
1914,  except  in  extremely  cold  weather,  on  sewage-aera- 
tion experiments,  giving  some  very  interesting  results,  but 


iThe  Brooklyn  Sewage-Experiment  Station  was  described 
at  length  in  "Engineering  News"  of  Oct.  22,  1914. 
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using  much  more  air  for  the  work  performed  than  would 
be  economical  in  competition  with  the  sprinkling  filter 
for  the  same  degree  of  purification.  In  order  to  adapt  it 
to  the  purpose  of  conducting  activated-sludge  experiments 
it  was  only  necessary  to  provide  an  additional  outlet  pipe 
about  one-third  of  the  distance  up  from  the  bottom  of 
the  tank. 

The  tank  is  12  ft.  in  diameter  and  25  ft.  8  in.  in  height. 
A  grid  for  supplying  compressed  air  is  placed  on  the  bot- 
tom of  the  tank,  and  7%  in.  of  broken  stone  which  passes 
a  2-in.  ring  and  is  retained  by  a  1  -in.  ring  is  provided  to 
support  it.  The  same  depth  of  the  same  broken  stone 
is  placed  over  it,  so  that  the  air  supplied  to  the  contents 
of  the  tank  passes  upward  at  first  through  the  voids  in 
the  broken  stone.  The  outlet  of  the  tank,  as  originally 
installed  for  sewage-aeration  experiments,  is  about  1  ft. 
above  the  surface  of  the  broken  stone,  so  that  in  all  such 
experiments  about  one-twentieth  to  one-twelfth  of  the 
contents  of  the  tank  was  retained  at  each  emptying.  A 
still  lower  outlet  is  provided  for  draining  the  lowest  level 
of  the  tank.  The  new  outlet  for  the  activated-sludge  ex- 
periments is  so  placed  that  (iOOO  gal.  is  retained  in  the 
tank  at  each  drawing. 

The  compressed-air  supply  grid  consists  of  two  1%-in. 
pipes  placed  at  right  angles,  forming  a  cross  connected 
in  the  center.  The  arms  of  the  cross  are  connected  with 
quarter-circles  of  %-in.  pipe  forming  concentric  rings, 
of  which  there  are  five.  Each  ring  is  perforated  at  6-in. 
intervals  with  ^-in.  holes.  The  air  enters  through  the 
iy24n.  pipes  and  is  distributed  thereby  to  the  rings  and 
is  discharged  into  the  broken  stone  surrounding  the  grid. 
This  is  intended  to  prevent  any  upward  streaming  effect. 

The  deflector  disk  (Figs.  1  and  2)  form  one  of  the  fea- 
tures of  this  tank.    These  disks  are  nine  in  number  and 


300 


RELATIVE  STABILITY,  PER  CENT. 


AIR  ON  RATE.   

FILLING  TAt'lC 


PER 


IE 

Hours 


SEWAGE  SETTLING 
EMPTYING  TANK 


£4 


FIG.   3.    RESULTS  WITH  BARREL  AERATOR,   MAY   6  TO 
JULY  6,  1915 

divide  the  tank  into  a  number  of  story-like  compartments. 
They  are  designed  to  deflect  the  downward  flow  of  sewage, 
so  as  to  prevent  streaming  downward,  and  to  equalize 
and  give  a  sinuous  motion  to  the  upward  flow  of  air,  thus 
securing  a  more  even  distribution  of  each.   The  slats  are 


set  in  grooves  in  the  arms  at  an  angle  of  45°  with  th 
horizontal.  The  slats  in  each  alternate  disk  are  set  alter 
nately  sloping  away  from  and  toward  the  center. 

The  first  experiments  with  plain  aeration  of  sewage  in 
the  aerating  tank  were  not  very  encouraging,  an  air  supply 


FIG.  4.   PROGRESSIVE  SEWAGE  CLARIFICATION,  BROOK- 
LYN  BARREL  AERATOR 

After  0,  2,  5,  and  22  nr.  aeration.    The  black  band  was  at  the 
rear  of  the  bottles 

of  0.75  volume  per  volume  of  sewage  with  2  hr.  retention 
being  insufficient  to  produce  any  marked  improvement  on 
crude  sewage. 

Barrel  Aerator  or  Akrated  Contact  Bed 

A  visit  to  the  Lawrence  Experiment  Station  in  April, 
1914,  led  to  the  construction  of  a  small  unit  consisting 
of  an  oil  barrel  filled  with  stone,  with  means  of  introduc- 
ing air  at  the  bottom,  on  the  theory  that  the  more  area 
available  for  bacterial  residence  the  better  would  be  the 
results  accomplished.  The  effective  capacity  of  the  barrel 
was  20  gal.  Experiments  with  this  small  unit  extending 
from  May  6  to  July  6,  1914,  are  summarized  in  Table  1 
and  are  shown  graphically  in  Fig.  3. 

TABLE  1.    RESULTS  WITH  SMALL  AERATED  CONTACT  BED  OR 
BARREL  AERATOR 

■  Hours  Aeration  

0  2  5  24 

Air  at  0. 17  eu.ft.  per  min: 

Dissolved  oxygen   19       14       2  5  00 

Relative  stability'  '. '.        2  i         44  79 

Dissolved  oxygen  demand   252       134        80  68 

Air  at  0-35  eu.lt.  per  min.: 

Dissolved  oxygen   2.5       37       50  72 

Relative  stability   3         13         75         92  " 

Dissolved  oxygen  demand   248         92         68  64 

Air  at  0.04  eu.ft.  per  min.: 

Dissolved  oxygen   1.1       49       6*  68 

Relative  stability   2         62       100  100 

Dissolved  oxygen  demand   246         62         50  33 

1  Interruptions  in  application  of  air. 

The  improvement  in  the  character  of  the  sewage  with 
this  treatment  is  extremely  marked  (Fig.  :>),  the  21-hr. 
samples  being  almost  of  drinking-water  clarity. 

Results  with  Plain  Tank  Aerator 
Operation  of  the  larger  aerator  tank  was  continued 
while  this  experiment  was  in  progress,  at  first  on  the 
continuous-flow  plan  with  a  largely  increased  period  of 
retention  and  a  greater  volume  of  air.  without  effecting 
any  marked  improvement  in  the  result  obtained.  The 
continuous-flow  plan  was  then  suspended  for  a  time, 
and  on  May  19,  1914,  the  tank  was  filled  and  air 
was  passed  through  it  for  long  periods,  some  of  the  phe- 
nomena observed  being  those  of  activated  sludge,  though 
the  desirability  of  saving  the  latter  was  not  recognized. 
This  condition  having  been  established  in  the  tank  on 
June  14,  1914,  the  continuous-flow  plan  of  operation  was 
again  employed  with  more  promising  results.   It  is  worthy 
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FIG.  5.    RAPID  SETTLING  OF  THE  EFFLUENT  FROM 

ACTIVATED-SLUDGE  TANKS 
After  0,  5,  10,  15,  20  and  25  min.  settlement  in  beakers. 

of  remark,  as  already  mentioned,  that  about  one-twentieth 
of  the  contents  of  the  tank,  if  filled  to  the  water  line,  is 
below  the  discharge  orifice;  thus  at  least  this  proportion 
of  the  contents  is  retained  at  each  drawing.  This  retained 
portion  would  no  doubt  consist  to  some  extent  of  activated 
sludge  even  when  operating  on  the  continuous-flow  plan ; 
possibly  some  of  the  improvement  was  due  to  this  fact. 
The  tank  was  operated  with  3.25  volumes  of  air  per  volume 
of  sewage  with  5  hr.  of  retention.  The  quality  of  the 
effluent  was,  however,  not  satisfactory. 

The  retention  period  was  increased  July  10,  1914,  to  24 
hr.,  with  the  same  air  flow  per  minute,  bringing  up  the 
air  to  18  volumes  per  volume  of  sewage,  with  marked 
effect;  the  effluent  after  passing  a  settling  tank  with 
about  three  hours  retention  showed  a  quality  comparable 
with  sprinkling-filter  effluent.  This  experiment  was  car- 
ried on  until  Oct.  1,  1914.  In  September  the  effluent  was 
84%  stable.  On  Oct.  1,  1914,  the  amount  of  air  was  re- 
duced one-half,  or  to  nine  volumes  per  volume  of  sewage 
treated,  the  continuous-flow  plan  being  continued  and  the 
retention  period  maintained  at  24  hr.  Under  these  con- 
ditions the  relative  stability  of  the  settled  effluent  fell  to 
59  per  cent. 

Table  2  shows  the  average  of  the  results  of  operating 
the  tank  aerator  from  July  10  to  Oct.  1,  1914,  on  the 
continuous-flow  plan. 

Until  the  beginning  of  1915  the  principle  of  activated 
sludge  was  not  appreciated,  though,  as  mentioned  in  the 
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TABLE  2.    TANK  AERATOR  RESULTS,  JULY  10  TO  OCT.  1,  1014 

Crude  Tank        SetUil  g 
Sewage      Aerator   Tank  No.l 

Settling  matter,  c.e.  per  liter                                2.3  5.4  0.2 

Suspended  solids,  p. p.m.: 

Total                                                              164  103  40 

Volatile                                                       130  79  30 

Oxvgen  Consumed 

Total                                                               58  39  26 

Dissolved                                                         37  27  22 

Dissolved  oxygen                                                1.4  3.1  1.1 

Dissolved-oxygcn  demand                                       191  55  31 

Relative  stability,  per  cent.: 

Undiluted                                                          2  43  84 

Diluted  1-10  with  distilled  water                        35  94  100 

Period  of  retention  in  tank  aerator,  24  hr. 

Amount  of  crude  sewage  treated  in  24  hr.,  16,000  gal. 

Air  applied,  2 . 3  cu.ft.  per  gal. 

Settlement  period  of  effluent  in  settling  tank  No.  1,  3  hr.  12  min. 

foregoing,  the  phenomena  were  at  times  observed.  In  the 
spring  of  the  present  year,  however,  with  the  publication 
of  results  in  which  the  retention  of  the  aerated  sludge 
played  an  important  role,  the  aerating  tank  was  re- 
modeled by  introducing  a  draw-off  pipe  in  the  side  of  the 
tank,  as  previously  mentioned,  so  that  after  allowing  the 
sludge  to  settle  the  supernatant  liquor  could  be  drawn  off, 
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FIG.  7. 


BROOKLYN  ACTIVATED-SLUDGE  RESULTS  FOR 
JUNE,  1915 

Volume  of  air  per  volume  of  crude  sewage,  117,  with  tank 
filled;  or  26  cu.ft.  of  air  per  min.  for  10,000  gal.  of  sewage 
treated  and  6000  gal.  of  sludge  left  in  tank. 

leaving  the  sludge  up  to  (5000  gal.  in  the  bottom.  The 
amount  of  sewage  treated  per  charge  was  thus  10,000  gal. 
Bottle  experiments  were  also  tried  which  confirmed  the 
experiments  of  other  investigators. 

Operations  on  the  large  tank  were  begun  in  the  middle 
of  March,  1915,  but  the  slow  process  of  accumulating 
sludge  and  bringing  the  liquid  to  stability  took  practically 
until  June  1.  By  May  the  results  with  24-hr.  aeration 
showed  up  excellently. 

On  June  1  operation  was  commenced  on  the  following 
schedule:  At  8  a.m.  air  was  shut  off  and  sewage  was 
allowed  to  settle  for  one  hour.  At  9  a.m.  drawing  off 
of  supernatant  was  commenced,  discharging  10,000  gal. 
At  10:  30  a.m.  drawing  completed,  and  air  again  turned 
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on.  The  tank  was  then  refilled  with  crude  sewage.  At 
12  noon  refilling  was  completed.  The  sampling  was  done 
as  follows : 

When  the  tank  was  filled,  a  sample  of  liquid  and  sludge 
was  collected  in  an  Imholf  cone  and  the  sludge  allowed 
to  settle,  the  dissolved  oxygen  being  determined  in  the 
supernatant  liquor.  Another  sample,  taken  at  the  same 
time,  was  filtered  through  paper  for  use  in  determining 
relative  stability  and  oxygen  demand.  A  portion  of  the 
supernatant  was  preserved  with  chloroform  for  determina- 
tion of  suspended  solids,  nitrites  and  nitrates  in  a  weekly 
composite.  Sampling  was  repeated  after  2,  5  and  20  hr., 
the  latter  just  before  emptying  the  tank. 

Fig.  5  illustrates  how  rapidly  the  suspended  matter  goes 
down  when  sewage  aerated  with  activated  sludge  is  al- 
lowed to  settle.  Pig.  6  shows  the  surface  of  the  Brooklyn 
aerator  tank  when  operated  on  the  activated-sludge  plan. 

The  experiments  up  to  June  1,  1915,  confirmed  the 
results  of  other  investigators,  with  the  exception  that  ni- 
trification appeared  not  to  have  proceeded  as  far  as  re- 
ported previously. 

The  results  for  the  month  of  June,  1915,  are  shown  by 
the  diagram  in  Fig.  7,  and  by  Table  3. 

TABLE  3.    RESULTS  WITH  ACTIVATED  SLUDGE,  JUNE,  1915 

 Hours  Aeration  After  Refilling  Tank  . 

0  2  5  20 


Dissolved  oxygen,  p. p.m   0  0  1 

Relative  stability,*  per  cent                  15  38 

Oxygen  demand  (biologic)  t  p. p.m.  56  42 

Suspended  solids,  p.p.m   35  24 

Nitrogen  as  nitrites,  p.p. m   0.08  0  11 

Nitrogen  as  nitrates,  p.p.m   0.1  0.6 

*  June  1  to  15,  inclusive.       t  June  1  to  25,  inclusive. 


0.4 
62 


2.5 
100 


20  14 
0.49  1  5 

1.2  7.3 


The  sewage  used  to  fill  the  tank  had  the  following 
average  composition:  Dissolved  oxygen  (p.p.m.),  1.0; 
relative  stability,  3%;  oxygen  demand  (biologic),  p.p.m., 
200;  nitrogen  as  nitrites  and  nitrates,  trace. 

m 

An  apparently  anomalous  situation  was  recently  created 
in  Leavenworth,  Kan.,  when  the  Public  Utilities  Commis- 
sion raised  the  rates  for  much  of  the  service  of  the  Leaven- 
worth City  &  Port  Leavenworth  Water  Co.  in  response 
to  a  complaint  of  the  city  that  the  "rates  charged  a 
majority  of  the  inhabitants  of  the  city,  and  individuals 
residing  outside,  are  excessive,  oppressive,  unreasonable 
and  greatly  in  excess  of  the  fair  and  reasonable  value  of 
the  service  rendered." 

Old  Service  and  Kates 

The  anomaly  disappears  when  it  is  understood  that  the 
company  supplied  large  quantities  of  water  (1,627,000 
gal.  per  day)  to  the  Federal  military  reservation,  peni- 
tentiary and  soldiers'  home  at  from  6  to  10c.  per  1000  gal., 
whereas  only  20  to  25  per  cent,  of  the  city  population 
was  served  with  about  1,450,000  gal.  per  day'  (not  includ- 
ing some  2,050,000  gal.  of  free  water  for  schools,  public 
buildings,  parks,  flush  tanks,  gutter  washing,  etc.)  at 
rates  of  from  50c.  to  20c.  per  1000  gal. 

There  was  also  an  apparently  haphazard  flat-rate  sched- 
ule covering  some  forty  manufacturing  and  domestic 
items.  The  customers  whose  supply  was  metered  were 
required,  prior  to  this  proceeding,  to  purchase  a  high- 
priced  meter  ($15,  $17.50  and  $21  for  %-in.  size)  on 
which  the  company  realized  from  $5  to  $7  profit. 


In  vestigation  showed  that  the  water  furnished  the  Fed- 
eral government  had  to  be  pumped  twice  and  was  specially 
filtered.  Removal  of  97%  of  the  bacteria  and  a  mini- 
mum count  of  100  per  c.c.  were  guaranteed.  An  invest- 
ment of  $16,250  had  been  made  to  carry  government 
sewage  below  the  water-works  intake. 

The  total  pumpage  was  shown  to  he  1,875,000,000  gal. 
in  1913,  of  which  40  per  cent,  was  alleged  to  be  free 
water  furnished  to  the  city. 

The  total  operating  expenses  and  interest  was  $92,720, 
making  the  cost  of  water  sold  over  8c.  per  1000  gal. 
About  $50,000  more  revenue  was  claimed  necessary  to 
put  the  property  on  a  paying  basis;  this  would  make  the 
cost  over  12c.  per  1000  gal. 

Physical  and  Intangible  Values 

The  present  physical  value  was  placed  at  $497,108,  as 
determined  by  the  Commission's  engineer,  T.  J.  Strickler. 
The  company's  engineers,  Burns  &  McDonnell,  of  Kansas 
City,  appraised  the  property  at  $834,374.  For  "goin,-; 
value"  $37,283  (7%  per  cent.)  was  allowed,  making  the 
rate-basis  value  $534,391.  In  making  this  last  allowance 
the  Commission  raises  this  interesting  query: 

Here  we  have  a  water  plant  in  operation  for  nearly  a  third 
of  a  century,  enjoying  a  monopoly  in  its  territory,  unburdened 
with  the  expenses  incident  to  ordinary  competition,  serving 
now  only  one-fifth  to  one-fourth  of  the  water  users  of  the 
city  of  Leavenworth,  with  prices  to  domestic  consumers,  at 
all  times,  so  high 'as  to  be  almost  prohibitive,  and  with  an 
average  net  profit  of  only  slightly  over  $3000  per  year  upon 
a  claimed  valuation  of  over  $800,000,  or  an  ascertained  valua- 
tion of  about  half  a  million.  What,  in  such  a  case,  should 
be  added  to  the  ascertained  present  physical  value  for  in- 
tangible or  going  value? 

The  Commission  answers  its  own  query  by  reviewing 
the  practice  of  other  bodies  and  concludes  that  in  this 
case  it  should  be  the  cost  of  building  up  the  business  where 
patrons  cannot  obtain  service  elsewhere  and  where  they 
have  been  willing  to  lay  private  lines  along  the  streets. 

Rate  of  Return 

A  reasonable  return  was  found  to  be  6  per  cent.  It  is 
remarked  that  if  the  water  business  of  the  city  had  been 
properly  developed,  a  higher  rate  might  have  been  allowed, 
and  that  if  the  Commission's  orders  are  carried  out  in 
good  faith  the  business  will  still  develop  and  automaticallv 
increase  the  return. 

The  new  domestic  rates  start  with  a  minimum  charge 
of  50c.  per  month  and  run  approximately  straight  from 
28c.  per  1000  gal.  for  the  first  10,000  gal.  to  6c.  for  all 
in  excess  of  20,480,000  gal. 

The  flat  rates  were  unchanged  on  account  of  the  pos- 
sible hardship  which  might  come  to  the  smallest  cus- 
tomers. The  city's  free  services  were  ordered  metered 
and  charged  at  regular  rates— except  for  water  from 
hydrants  used  in  flushing  gutters,  which  was  held  covered 
by  hydrant  rental.  The  latter  figure  ($40  per  hydrant 
per  year)  was  left  untouched  with  the  note  that  if  the 
150  additional  hydrants  that  were  needed  were  installed, 
then  this  rate  on  300  would  prove  compensatorv. 

The  old  requirement  of  guaranteed  income  of  $25  per 
block  as  a  pre-requisite  for  an  extension  of  mains  was 
changed  to  10%  of  the  cost,  of  the  extension  (besides 
hydrant  rental).  The  idea  of  a  guaranteed  return  on  a 
proportion  of  plant  and  other  investments  was  rejected. 

It  was  held  reasonable  that  the  customers  should  pur- 
chase their  meters  from  the  company,  provided  there  was 
"proper  regard  for  the  patron's  interests." 
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It  is  important  for  contractors  doing  work  at  numer- 
ous and  widely  scattered  points,  and  having  a  large  amount 
of  equipment  distributed  at  these  points,  that  they  should 
have  some  system  of  keeping  track  of  the  location  and 
movements  of  such  equipment.  A  comprehensive  and 
picturesque  system  which  has  been  adopted  by  the  Greal 
Lakes  Dredge  &  Dock  Co.,  of  Chicago,  consists  of  the  use 
of  models  placed  in  glass-covered  display  cases  and  ar- 
ranged to  show  the  character,  location  and  condition  of  the 
equipment.  This  is  operated  in  conjunction  with  the 
plant  inventory,  which  takes  care  of  everything,  from  small 
tools  to  large  pieces  of  equipment.   The  system  originated 


pair.  On  the  green  and  salmon  cards  are  placed  small 
stands  or  easels,  each  bearing  a  card  lettered  "Idle"  or 
"Equipment  undergoing  repair/'  Each  piece  of  equip- 
ment under  repair  has  an  "A.F.E."  card — that  is,  showing 
"authority  for  expenditure." 

A  red  card,  or  "danger  signal,"  about  3x3  in.,  is  used 
to  represent  "Work  awarded  but  not  yet  started."  As  soon 
as  work  is  started  the  red  card  is  replaced  by  a  white  card. 
Each  particular  contract  in  each  port  is  represented  by  a 
2x3-in.  white  card,  placed  on  an  easel  and  bearing  the 
contract  number  and  a  typewritten  description  of  the 
work.  A  typical  example  of  one  section  of  a  case,  showing 
the  record  of  one  port,  is  given  in  Fig.  2. 

The  models  are  of  wood  (mostly  cherry)  on  a  scale  of 
20  It.  to  the  inch.    Those  representing  steel  equipment 


FIG.  1.  CASE  OF  MODELS  FOR  RECORD  OF  CONSTRUCTION  PLANT;  GREAT  LAKES  DREDGE  &  DOCK  CO.,  CHICAGO 


with  William  A.  Lydon,  president  of  the  company,  and 
Engineering  Xai-.s  is  indebted  to  the  company  for  the  in- 
fo rmation. 

In  the  main  office  at  Chicago  there  are  four  mahogany 
display  cases,  7x4  ft.,  placed  on  tables  and  covered  with 
V4-in.  plate-glass  tops,  w  hich  are  made  in  sections  to  allow 
for  ready  removal.  One  of  the  cases  is  shown  in  Pig.  1. 
The  inside  of  the  case  is  painted  black,  and  the  bottom 
is  divided  into  sections  by  V^-in.  strips  of  white  cardboard. 
Each  section  represents  one  port  or  harbor,  as  shown,  and 
its  size  depends  on  the  amount  of  equipment  at  that  port 
and  the  corresponding  number  of  models  required  to  be 
placed  in  the  section.  The  system  is  for  movable  plant 
only  and  does  not  cover  such  stationary  units  as  machine 
shops,  concrete-pile  plants,  coal  docks,  quarries,  etc.,  the 
location  of  which  is  permanent. 

The  models  are  grouped  upon  sheets  of  cardboard  of 
three  colors :  Those  placed  on  a  white  card  indicate  plant 
that  is  working;  those  on  a  green  card  indicate  plant  that 
is  idle,  and  those  on  a  salmon  card  indicate  plant  under  re- 


are  painted  gray,  while  those  representing  wood  are  of 
natural  color,  varnished.  Each  model  shows  the  main 
characteristics  of  the  machine  it  represents.  Thus  the 
drill  boat  under  "Boston,"  in  Fig.  1,  is  varnished  and 
has  the  drill  frames  painted  gray,  indicating  that  it  is  a 
timber  hull  with  five  steel  drill  frames.  Models  of  dip- 
per dredges  have  a  projecting  boom  (appropriately  col- 
ored), as  shown  under  "Milwaukee,"  while  those  of  hy- 
draulic dredges  (see  "Albany,"  in  Fig.  1)  have  a  cutter 
frame  and  A-frame.  The  models  of  pile-drivers  show  at  a 
glance  whether  they  are  of  the  floating  or  land  type,  etc. 
The  two  pedestals  in  the  center  line  of  the  case  are  simply 
supports  for  the  glass  tops. 

On  each  model  information  is  given  as  to  the  name  or 
number,  capacity  and  condition  of  the  machine  repre- 
sented. Thus,  a  dipper  dredge  will  show  the  size  of  clay 
and  rock  dippers,  the  maximum  dredging  depth  and  the 
condition.  Dump  scows  are  divided  into  the  proper  num- 
ber of  pockets  or  hoppers,  and  show  the  cubic  capacity, 
number  or  name  of  scoav,  and  its  condition. 
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The  ports  and  harbors  represented  in  this  model  system 
include  a  large  number  of  those  on  the  (heat  Lakes,  the 
Atlantic  Coast  and  the  Hudson  River.  The  models  rep- 
resent about  600  pieces  of  movable  plant.  The  cases  are 
"posted  up"  every  morning  by  inventory  clerks,  the  models 
being  shifted  according  to  the  daily  reports  of  various  local 
superintendents. 

Each  of  the  company's  ten  branch  offices  in  other  cities 
has  a  similar  system,  consisting  of  one  case  containing 
models  of  the  plant  in  that  particular  district.  The 
models  are  shifted  in  accordance  with  the  previously  men- 
tioned scheme.  Removal  of  the  plant  or  equipment  from 
one  division  to  another — that  is,  transfer  of  supervision 
of  work  from  one  branch  office  to  another — is  taken  care 
of  by  shipping  the  model  of  the  particular  piece  or  pieces 
from  one  office  to  the  other,  so  that  at  all  times  each 
branch  office  has  a  model  of  each  piece  of  the  plant  or 
equipment  at  work  in  its  district  or  under  its  supervi- 
sion. The  general  scheme  of  subdividing  under  jobs, 
equipment  idle,  under  repair,  etc.,  is  carried  out  as  out- 
lined in  the  foregoing  for  the  main  office  at  Chicago. 

A  specially  interesting  feature  of  this  model  scheme  is 
its  use  in  figuring  equipment  for  prospective  work.  The 
models  being  scaled  20  ft.  to  1  in.,  plans  are  made  to  the 
same  scale,  and  plant  or  equipment  is  placed  on  this  chart 
or  map  so  as  to  indicate  proper  clearance  in  channels, 
bridge  draws,  etc.  Also,  dredging  units  can  be  built 
up  of  models  for  any  proposed  job,  using  the  requisite 
number  and  capacities  of  scows  to  suit  local  conditions, 
depth  of  water,  length  of  tow,  etc.  This  scheme  has  worked 
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out  to  great  advantage  and  visualizes  the  proposed  work 
to  the  outside  men  or  superintendents  better  than  draw- 
ings or  written  information  could  possibly  do. 

That  there  is  an  educational  side  to  the  system  is  il- 
lustrated by  the  rapid  manner  in  which  it  enables  new 
employees,  such  as  superintendents,  engineers  and  others, 
to  become  familiar  with  the  equipment  and  with  the  situ- 
ation on  the  (1  liferent  contracts.  A  view  of  the  character 
and  number  of  the  different  pieces  of  plant  and  of  the 
available  equipment  is  obtained  by  glancing  over  the  lay- 
out of  the  models  and  creates  more  of  an  impression  on 
the  mind  than  any  written  description.  Further,  it  gives 
to  stockholders  and  prospective  customers  an  excellent 
idea  of  the  extensive  amount  of  equipment  and  the  wide 
extent  of  the  ( ompany's  field  of  operations. 

By  A.  T.  Nabstedt* 

When  placing  a  new  sprinkling  filter  bed  in  operation 
the  question  of  distribution  naturally  assumes  a  role 
of  vital  importance.  The  following  experience,  which 
the  writer  recently  had  with  a  municipal  plant  of  several 
acres,  may  be  of  interest  to  others.  At  any  rate,  this 
method  of  approaching  the  problem  is  offered  for  the 
purpose  of  soliciting  criticism,  so  that,  if  possible,  varied 
experiences  may  lie  brought  together  and  a  more  perfect 
method  of  correction  be  applied. 

 ^  It  was  quite  apparent  from  the  begin- 
ning of  the  operation  of  the  plant  in 
question,  that  the  distribution  over  the 
allotted  areas  would  be  quite  unsatis- 
factory. Yet  a  great  amount  of  care 
was  used  in  the  design  of  the  plant, 
and  the  best  available  data  on  the 
sprinkling  capacities  of  the  various 
nozzles  were  at  hand. 

No  mention  will  be  made  here  of  the 
methods  used  to  build  up  gradually  the 
available  head  and  of  the  corrections 
applied  to  the  various  losses  of  head, 
hut  the  description  will  he  limited  to 
the  application  to  the  spraying  device 
of  the  best  head  available  and  the 
method  used  for  improving  the  distri- 
bution under  the  conditions  thus  pre- 
sented. 

Under  what  were  believed  to  be  the 
best  available  conditions  as  regards  the 
operating  elevations  of  the  siphon  and 
the  conservation  of  the  hydrostatic  head 
to  the  nozzle,  a  windshield  Mas  care- 
fully erected  around  typical  nozzles  in 
actual  service  and  a  series  of  distribu- 
tion tests  was  made.  In  these  tests 
the  same  radial  distribution  box  was 
used,  which  will  later  be  described  in 
connection  with  the  interior  testing- 
apparatus,  and  the  mean  of  a  series  of 
five  successive  tests  was  accepted. 


TYPICAL  PLAN  OP  CONTRACTOR'S   MODEL  RECORD  OP 
CONSTRUCTION  PLANT 


Equipment  represented  by  models  on  the  white  card  is  in  service.  That 
shown  on  the  green  card  is  idle.    That  shown  on  the  salmon  card  is  under  repair. 


♦Associated  with  A.  L.  Webster,  Consult- 
ing Sanitary  Engineer,  SO  Maiden  Lane, 
New  York  City. 
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Having  thus  quite  carefully  found  the  discharge  and 
the  distribution  of  the  spraying  device  under  the  above- 
mentioned  conditions,  it  was  the  purpose  to  duplicate  the 
same  on  a  testing  apparatus,  so  that  the  conditions 
of  the  field  could  be  applied  to  one  nozzle  and  the 
changes  in  design,  capacity,  etc.,  of  the  one  nozzle  be 
applied  back  again  to  the  field  of  1500  or  2000  nozzles. 


APPARATUS  FOR  TESTING  SEWAGE- SPRAYING  NOZZLES 

It  was  thought  that  all  conceivable  changes  could  thus 
be  applied  to  a  small  unit  as  representing  the  entire  field, 
and  when  the  best  changes  had  been  accomplished  these 
could  he  applied  to  the  field  at  large.  The  advantage  of 
this  indirect  experimental  procedure  over  applying  the 
same  changes  to  a  large  number  of  nozzles  on  a  field 
is  obvious,  whereas  the  changing  of  one  nozzle  among  a 
thousand  by  testing  directly  on  the  filter  beds  would,  no 
doubt,  be  open  to  criticism. 

To  duplicate  the  exact  conditions  of  the  held  on  the 
interior  testing  apparatus,  the  actual  head  on  the  spraying 
device  was  very  slowly  decreased  from  the  theoretical 
head  supplied  by  (he  siphon,  and  at  the  same  time  the 
capacity  of  the  standpipe  was  decreased  by  placing 
timbers  of  various  sections  in  it.  Final!;;,  a  distribution 
was  produced  which  was  comparable  with  that  shown  by 
the  tests  on  the  field.  It  was  under  these  conditions  that 
the  changes  were  applied  to  the  capacity  and  design  of 
the  spraying  device. 

The  accompanying  plan  and  elevation  of  the  testing 
apparatus  make  a  description  of  its  operation  scarcely 
necessary,  and  it  will,  therefore,  be  hut  very  briefly  re- 
viewed. 

With  the  float-gage  set  at  the  desired  head,  the  2-in. 
gate  valve  was  opened  and  the  rate  of  discharge  of  the 
nozzle  was  determined  by  the  rate  at  which  the  indicator 
rose  foot  by  foot  on  the  gage  board.  When  the  eleva- 
tion or  head  was  reached  which  represented  the  low-water 
level  or  venting  point  of  the  siphon,  the  gate  valve  was 
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closet! .  The  personal  factor  in  opening  and  closing  the 
valve  was  partly  overcome  by  carefully  considering  the 
time  taken  for  the  operation  and  by  imitating  the  initial 
and  final  sprays  of  the  filter  beds,  as  far  as  that  was 
possible.  A  quick-opening  valve  might  not  quite  give 
this  same  effect. 

The  spray,  as  it  fell  over  the  tin-lined  distribution  box, 
drained  into  the  respective  receptacles  very  quickly,  while 
the  box,  which  is  designated  on  the  accompanying  sketch 
as  being  set  over  the  nozzle,  served  the  purpose  of  limiting 
the  spray  to  an  area  slightly  greater  than  that  of  the 
distribution  box  and  deflecting  the  remainder  of  the 
discharge  backward  into  the  hogshead.  In  this  way  ap- 
proximately 90%  of  the  water  was  saved  for  the  next  test. 

Where  a  large  number  of  tests  are  to  be  carried  on 
such  facilities  as  have  been  described  are  appreciated. 

The  results  of  these  tests  not  only  gave  an  exact 
knowledge  of  what  the  capacity  of  each  of  the  various 
designs  was  under  each  foot  of  head  applied,  but  also 
its  spraying  ability  with  these  same  heads.  Incidentally 
the  results  pointed  out  the  exact  loss  of  head  in  the  filter 
system. 

m 

Underpinning  work  on  a  coal  trestle  and  a  little 
accident  which  happened  during  this  work  are  shown  by 
the  photograph  herewith.  The  trestle  is  about  seven  years 
old.  In  spite  of  the  fact  that  the  sills  rest  on  masonary 
footings,  the  lower  portions  of  the  bents  were  rotting 
away  where  coal  had  been  stored  for  long  periods.  In 
planning  repairs  it  was  decided  to  use  concrete  piers  in 
place  of  wooden  bents,  with  a  view  to  protection  from  coal 
fires.  However,  the  poor  business  outlook  last  summer 
led  to  cutting  down  the  cost  of  the  work  to  a  minimum, 
and  for  this  reason  the  piers  were  built  up  only  far 
enough  to  displace  all  bad  timber,  the  remainder  of  the 
height  to  be  built  at  some  later  period. 

The  work  had  to  he  done  without  interruption  to 
service.    It  was  carried  out  as  follows:    Timbers  were 


A  TRESTLE  ACCIDENT;  HOPPER-BOTTOM  CARS 
PREVENT  COLLAPSE 

bolted  to  the  bents  above,  where  they  were  to  be  sawed 
off,  and  jacks  Avere  put  under  these  timbers.  The  bad 
portion  of  the  bents  was  then  removed  and  the  concrete 
was  placed  and  allowed  to  set  several  days  before  re- 
moving the  temporary  support.  Old  iron  rods,  pieces 
of  pipe,  etc.,  were  placed  vertically  in  the  top  surface  of 
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FIG.  1.    INLET  AT  CURB  CORNER  ON  UPHILL  SIDE 


FIG.  2.  OUTLET  IN  CURB  BELOW  STREET  INTERSECTION 


the  concrete  to  give  a  good  bond  when  the  piers  are 
extended  up  to  the  stringers  later. 

The  accident  shown  in  the  photograph  occurred  in 
a  peculiar  way.  A  bent  had  been  jacket  1  up  and  sawed 
off,  when  a  string  of  loaded  coal  cars  was  pushed  over 
the  trestle.  The  ground  supporting  the  jacks  sank 
slightly  under  the  load,  and  jacks  as  well  as  bent  fell 
to  the  ground,  leaving  the  stringers  hanging  in  the  air, 
held  only  by  the  rails,  which  did  not  break.  The  hopper 
bottoms  of  the  two  coal  cars  over  the  break  came  down  to 
a  bearing  on  the  rails,  and  this  saved  the  day. — A.  C. 
Hewitt,  Hagerstown,  Md. 

TaxMliail  Ga^r®  ©If  IDiPs\Sin\si§|®  at 

Sthreett  l2n&©ips©<ctla©ifiis 

By  Clair  V.  Mann* 

An  arrangement  of  inlets  and  conduits  for  surface 
drainage  at  street  intersections,  somewhat  different  from 
that  at  Inglewood,  Calif.,  described  in  Engineering  News, 
Mar.  5,  1914,  is  giving  satisfaction  in  Boulder,  Colo. 
This  drainage  system  has  been  constructed  in  Grant 
Place,  which  has  a  grade  of  from  7  to  9  per  cent.  The 
grades  of  cross-streets  vary  from  !/•>  to  3  per  cent. 
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FIG.    3.    PLAN  OF   SURFACE   DRAINAGE  CONDUITS, 
BOULDER,  COLO. 

Inlets  (Fig.  1)  and  shallow  catchbasins  were  provided 
at  the  curb  corners  on  the  uphill  side  of  the  cross-streets. 
Leading  from  these  catchbasins,  under  the  cross-streets 
and  the  sidewalk  parking  area  beyond,  there  are  concrete 
conduits  with  covers  made  in  removable  sections.  The 

♦Civil  Engineer,  Boulder,  Colo. 


grades  for  these  conduits  are  sufficient  to  prevent  deposit 
of  silt,  and  such  that  they  meet  the  grades  of  the  gutters 
on  the  downhill  side  of  the  cross-street  within  50  or  60  ft. 
beyond  the  lower  line  of  that  street.  At  this  junction 
point  the  conduit  is  brought  through  the  curbing  to  join 
the  gutter,  as  shown  in  Pig.  2.  A  thin  cast-iron  cover, 
for  the  lower  end  of  the  conduit  in  the  parking  area,  is 
shown  raised  up  to  permit  cleaning  the  outlet.  Fig.  3  is 
a  plan  of  the  layout. 

WeTiry  HimeMim® 

The  Chicago,  Burlington  &  Quincy  R.R.  is  operating 
a  car  ferry  on  the  Ohio  River  for  its  new  line  between 
Metropolis,  111.,  and  Paducah,  Ky.  At  each  end  the 
shore  track  is  connected  to  the  boat  by  an  incline  with 
a  cradle  that  is  adjusted  to  meet  varying  river  level. 

To  hold  the  cradle  in  position  on  the  incline,  and  also 
to  hold  the  train  on  the  cradle  while  its  track  is  being 
adjusted  to  the  level  of  that  on  the  boat,  portable  rail 
stops  are  used.  The  stop,  shown  in  the  accompanying 
drawing,  is  of  cast  steel  23%  in.  long  and  9%  in.  high, 
weighing  about  50  lb.    Tt  has  a  grooved  base  to  hold  it 
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PORTABLE  STOP  FOR  CAR -FERRY  INCLINE;  CHICAGO, 
BURLINGTON   &   QUINCY  R.R. 

in  place  on  the  rail,  and  its  bearing  surface  is  corrugated 
in  order  to  get  a  good  grip  on  the  rail  head.  The  toe 
is  feather-edged  to  engage  the  wheel,  which  rolls  up  on 
the  stop  against  a  surface  having  a  radius  of  IOV2  im, 
or  about  that  of  the  wheel  tread. 

W 

The  U.  S.  Reclamation  Service  up  to  Dec.  31,  1914,  has 
built  dams  and  canals  requiring  a  total  of  earth  and  rock 
excavation  amounting-  to  over  122,000,000  cu.yd.  The  total 
length  of  canals  and  ditches  constructed  by  the  Reclamation 
Service  is  more  than  9000  mi. 
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M©w  Yos»I&  Cfitty 

There  has  recently  been  completed  a  net  of  precise 
levels  covering  the  whole  of  Greater  New  York.  The 
methods  employed  on  the  work  were  comprehensively 
described  by  Frederick  \Y.  Koop,  Assistant  Engineer, 
Board  of  Estimate  and  Apportionment,  in  Engineering 
News,  Sept.  -1,  1913.  The  drawings  on  p.  223  show  the 
types  of  benchmarks  used,  which  with  the  following  notes 
are  from  Mr.  Koop's  recent  report  on  the  work. 

Marks  on  large  permanent  structures  are  considered 
the  most  lasting  and  easy  to  locate.  Such  a  bench- 
mark is  a  large  T  or  a  -f~  of  uniform  width  with 
V-shaped  indentations  at  least  V4  in.  deep,  or  a  holt  or 


©  IS 

Aii  80-ft.  wooden  bridge  owned  by  Reclamation 
District  No.  108  and  spanning  a  reclamation  canal  near 
Knight's  Landing,  Yolo  County,  California,  tailed  May 
15,  1915,  as  noted  in  Engineering  News,  June  3,  p.  109. 
The  bridge  was  built  only  last  tall.  It  is  said  to  have 
been  designed  to  support  a  load  of  30  tons.  At  the  time 
of  the  failure  it  was  supporting  a  small  tractor  of  the 
caterpillar  type,  followed  by  a  flat  wagon  with  a  small 
load  and  also  by  a  conk  car.    The  total  load  was  11  tons. 

The  bridge  was  part  of  a  floodgate  separating  a 
drainage  canal  from  the  Sacramento  River.  The  trusses 
were  low  (pony),  and  were  of  the  Howe  type  with  total 


FIGS.    1   AND  2.    A  SHORT-LIVED  WOODEN  BRIDGE 
Left— Bridge  practically  completed,  Dec.  26,  1914.    Right — Just  after  failure,  May  15,  1915 


span  of  80  ft.  Both  upper  and  lower  chords  were 
laminated  and  were  in  each  instance  built  up  of  four 
2xl0-in.  pieces.  The  main  diagonals  were  8x8  timbers. 
The  floor-beams  came  at  the  hanger-rods,  so  that  the 
trusses  were  practically  unstayed  in  the  top  chord. 

At  the  time  of  the  failure  the  tractor  had  passed 
two-thirds  of  the  way  across  the  bridge.  Both  upper 
and  lower  chords  failed  completely.  Eyewitnesses  were 
unable  to  say  whether  the  upper  or  lower  chord  failed 
first.     The  two  trusses  failed  almost  simultaneously. 


brass  tablet  set  in  the  masonry.  The  difficulty  of  taking- 
readings  on  such  benchmarks  is  offset  by  their  perma- 
nence and  freedom  from  interference.  Readings  on  such 
marks  are  made  easier  by  the  use  of  a  hand  level,  as  shown 
in  Fig.  2. 

Ground  monuments  with  covers  were  found  to  he  often 
inaccessible  in  winter  due  to  the  difficulty  of  removing  the 
cover;  so  a  plain  granite  monument  with  a  heavy  base 
of  concrete,  set  with  its  head  about  V2  in.  above  the  sur- 
face, was  found  more  satisfactory.   However,  benchmarks 
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FIG.  3.   BROKEN  TRUSSES  OF  KNIGHT'S  LANDING  BRIDGE  AFTER  BEING  HAULED  TO  CANAL  BANK 
Break  in  near  truss  is  one-half  panel  from  hip;  break  in  far  truss  is  at  midspan 
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projecting  any  appreciable  amount  are  undesirable  on 
precise-level  lines. 

With  the  benchmarks  located  on  buildings,  etc.,  care 
was  taken  to  place  them  on  the  foundations  or  base  courses 
of  massive  structures  whenever  possible,  and  benches  were 


The  record  performance  for  one  shift  was  410  It.  of 
ditch,  or  about  1200  cu.yd.,  with  an  average  performance 
of  14.7  ft.,  or  51  cu.yd.  per  working  hour.  The  season 
was  from  Jan.  15  to  Oct.  15,  with  work  usually  slow 
the  first  and  last  weeks.    The  finishing  gang  followed 
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FIG.  1.   STANDARD  BENCHMARKS  OP  THE  BOARD  OF  ESTIMATE  AND  APPORTIONMENT,  NEW   YORK  CITY 


not  established  on  copings  except  when  provision  could  be 
made  for  tying  them  into  more  permanenl  points  in  the 
vicinity.  Benchmarks  on  bridges  were  either  placed  as 
low  as  possible  or  were  located  on  the  bridge  seat,  in 
consequence  of  the  action  of  successive  frosts  on  the 
joints  of  masonry,  it  was  deemed  wise,  whenever  it  was 
necessary  to  place  benches  in  the  immediate  vicinity  of 
the  waterfront,  to  select  for  their  location  the  inshore 
portions  of  the  structure  or  wall  at  points  as  remote  as 
possible  from  the  water. 

H 

The  construction  of  a  conduit  comprising  21  mi.  of 
flume,  37  mi.  of  open  ditch,  and  12  mi.  of  pipe  was  the 
subject  of  a  paper  recently  presented  by  H.  H.  Hall 
before  the  San  Francisco  Association  of  Members  of  the 
American  Society  of  Civil  Engineers. 1 

The  conduit  leads  from  the  Ogelvie  range  of  mountains 
southwesterly  to  the  Klondike  mines  near  Dawson  City, 
Alaska.  Its  purpose  is  to  convey  125  sec.-ft.  of  water, 
or  about  80,000,000  gal.  per  day.  The  conduit  was 
constructed  under  separate  organizations  during  three 
seasons  of  about  120  days  each  (1907-1909).  Ditch 
construction  was  used  wherever  possible — 7  ft.  wide  on 
bottom,  iy2:l  slope,  and  3%  ft.  deep,  with  a  gradient 
of  4  to  7  ft.  per  mi.,  the  greater  portion  being  G  ft. 

The  right-of-way  was  first  cleared  of  trees  and  the  moss 
scraped  off,  as  fast  as  it  thawed,  with  teams  and  slip 
scrapers.  The  latter  work  presented  the  most  trouble- 
some problem  from  a  construction  standpoint  owing  to 
the  uneven  thawing  of  the  muck  and  the  consequent 
miring  of  the  horses.  Thirty  miles  of  ditch  was  dug 
with  six  30-ton  steam  shovels,  the  remainder  with  horse 
scrapers.  As  the  shovels  required  a  working  space  at 
least  16  ft.  wide,  no  side-sloping  was  done  with  them. 
Small  patches  of  frost  were  removed  with  10  per  cent, 
dynamite,  but  the  larger  patches  were  passed  over,  and 
alter  thawing  were  taken  out  with  scrapers. 


the  shovels — truing  the  grade,  sloping  the  banks,  clear- 
ing the  berms,  building  a  path  along  the  top  of  the  soil 
bank  for  watchmen,  and  constructing  turnouts  and  over- 
flows alternately  every  half  mile.  Common  labor  was 
paid  $1  per  day  and  board. 

Mr.  Hall  stated  that  under  operation  the  ditch  had 
proved  satisfactory,  leaks  being  caused  usually  by  ice 
seams. 

Flume  construction  was  adopted  where  the  side  slopes 
exceeded  15  deg.  or  where  the  muck  was  over  2  ft.  thick. 


FIG. 


HAND  LEVEL  FOR  TAKING  READINGS  ON 
WALL-PLUG  BENCHMARKS 


The  flume  construction  was  of  the  board-and-batten  type, 
6x4  ft.  in  cross-section,  and  built  of  native  lumber,  made 
up  in  16-ft.  sections  and  set  on  trestle  bents  of  hewn  tim- 
ber placed  8  ft.  on  centers.  Most  of  the  bents  were  car- 
ried on  mudsills,  laid  below  the  black  muck  (about  4  ft. 
deep),  great  care  being  taken  not  to  disturb  the  moss 
blanket  unnecessarily,  and  to  replace  it  as  quickly  as  pos- 
sible over  the  backfillings  in  order  to  preserve  the  ground 
in  a  frozen  condition. 

It  was  attempted  to  found  some  of  the  bents  on  piles 
driven  into  earth  that  had  previously  been  thawed  out 
by  means  of  16-ft.  miner's  steam  points.  In  this  manner 
the  moss  was  broken  only  to  admit  the  pile.    Where  the 
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depth  of  muck  would  require  very  deep  mudsill  pits,  the 
experiment  was  tried  of  placing  gravel  ballast  directly 
on  top  of  the  moss  and  laying-  the  Hume  stringers  on 
cross-ties. 

According  to  Mr.  Hall,  several  years'  operation  of  this 
flume  has  shown  that  the  pile  foundation  is  the  best. 
Mudsill  bents  show  continual  settlement,  caused  by  water 
flowing  down  the  posts  (either  from  the  flume  or  from 
natural  drainage)  and  thawing  out  the  substrata. 

Pipe  lines  were  employed  for  pressure  sections.  For 
pressures  not  exceeding  200  ft.  redwood  stave  pipe  was 
used;  for  over  200  ft,  or  less  than  1000  ft.,  standard- 
riveted  ;  for  over  1000  ft.,  lap-welded  steel  pipe.  One 
section  was  constructed  of  spiral  riveted  pipe  with  patent 
bolted  couplings. 

In  operation  it  has  been  found  that  the  wood  pipe  has 
given  considerable  trouble,  owing  to  the  fact  that  between 
Oct.  1  and  June  1  lines  are  drained  and  closed  up.  The 
sand  and  gravel  carried  by  the  ditch  water  have  worn  the 
bottom  staves  badly.  All  intakes  are  now  provided  with 
sand  boxes.  Accumulations  of  ice  at  the  discharge  ends 
have  caused  considerable  trouble  by  increasing  the  pres- 
sure on  sections  of  the  pipe.  On  high-pressure  lines  the 
sediment  cuts  the  steel  rapidly,  and  in  one  instance  a 
%-in.  rivet  was  cut  away  in  two  weeks. 


HOTTER 


The  Slope  Angle  of  Paneling  of  a  concrete-incased  steel 
plate-girder  in  Chicago  has  proved  troublesome  during  winter 
months  because  snow  collecting  on  the 
lower  ledge  melted  and  dripped  down  on 
pedestrians  below.  The  inset  here  was 
evidently  too  deep  and  the  slope  too 
flat,  but  the  designer  of  the  bridge  does 
not  know  just  how  much  to  change  both 
details  to  make  sure  that  the  snow  will 
not  lodge  in  quantity  sufficient  to  cause 
a  nuisance  when  melting.  The  angle  of 
friction  of  snow  on  concrete  evidently 
enters  into  the  problem,  and  this  angle 
is  probably  variable,  depending  on  tem- 
perature. At  least  the  incident  is  of 
Interest  to  designers  of  similar  struc- 
tures. 

Quick  Methods  of  Excavating — Dur- 
ing the  recent  high  water  in  Kan- 
sas,   when    the    Kaw    River    rose    to  a 

;  '■->■■■■'-    ■  <         J  gage  of  24.6  ft.  above  standard  low 

water,  the  drainage  board,  realizing  the 
immediate  necessity  for  removing  all  possible  obstructions 
from  the  river  channel,  ordered  work  to  be  begun  at  the 
Union  Pacific  bridge  with  the  object  of  removing  about  10,000 
to  15,000  cu.yd.  of  earth  near  the  east  span.  This  was  accom- 
plished by  a  gang  of  eight  men  drilling  and  shooting  the  dirt, 
using  just  enough  40  per  cent,  dynamite  to  allow  it  to  be 
broken  up  thoroughly  and  loosened.  As  soon  as  the  shots  at 
one  end  had  been  set  off,  a  fire  hose,  with  1%-in.  nozzle  and 
about  SO-lb.  nozzle  pressure,  which  was  imparted  to  it  by  the 
use  of  a  single  fire  engine  at  the  end  of  about  1000  ft.  of  hose, 
was  utilized  to  wash  this  loosened  earth  into  the  swift  current 
of  the  Kaw.  The  current  of  the  river  at  this  time  was  flow- 
ing at  the  rate  of  approximately  8  to  10  ft.  per  sec,  and  the 
stream  from  this  hose  very  quickly  cut  off  large  pieces  of  ex- 
cavation and  caused  them  to  be  washed  downstream.  The 
city  of  Kansas  City,  Kan.,  donated  the  services  of  the  fire  ap- 
paratus and  firemen  to  operate  it,  while  the  Kaw  Valley 
Drainage  Board  paid  for  the  shooting.  It  has  not  been  pos- 
sible to  get  a  unit  cost  from  this  work,  but  it  is  needless  tc 
say  that  it  was  done  at  a  very  much  lower  cost  than  it 
could  have  been  done  by  any  other  means.  Removing  spoil 
banks  and  earth  lying  between  the  levees  by  means  of  hy- 
diaulic  jets  during  periods  of  high  water  has  proved  to  be  a 
very  efficient  and  economical  process.  The  entire  amount 
of  the  above-described  job  was  removed  in  about  two  days 
time. 


A  Warning  to  Chainmen — In  an  entertaining  paper  on 
" Reminiscences"  in  the  1914  "Proceedings"  of  the  Association 
of  Ontario  Land  Surveyors,  A.  L.  Russell  gives  an  anecdote 
which  impressed  him  very  early  in  his  career  with  the  re- 
sponsibility of  a  chalnman:  He  writes:  "I  recollect  a  test 
made  by  the  late  Major  Webb,  who,  as  the  chain  was  pass- 
ing under  his  instrument  one  day,  closely  noted  the  ex- 
act distance  to  the  plumb  line.  Then  saying  he  wanted  to 
be  quite  sure  of  the  exact  distance  from  the  last  tally,  he 
asked  the  chainmen  to  repeat  the  measurement;  and  when 
they  were  out  of  sight  he  moved  the  transit  ahead  a  few 
links.  The  head  chainman  had  also  noted  where  the  plumb- 
bob  had  been  on  the  chain,  and  gradually  pulling  the  rear 
chainman  ahead  to  a  similar  reading,  sang  out  'Pull  tight!' 
and  'All  right!'  The  major  remarked  that  such  work  was  'too 
good  for  anything'  and  asked  them  to  sign  the  payroll  and 
clear  out." 

The  Activities  of  Teredo  Navalis  in  the  waters  of  Union 
Bay,  Vancouver  Island,  B.  C,  are  well  shown  by  the  accom- 
panying two  views  of  a  Douglas  fir  pile  recently  taken  from  a 
wharf  there  after  19  months'  service  under  water.  The  upper 
view  shows  the  head  and  the  lower  the  exposed  center  of  a  split 
pile,  which  is  characteristic  of  a  number  that  were  replaced. 


A  FIR  PILE  AFTER  IS  MONTHS'  EXPOSURE  TO  TEREDOS 

In  the  lower  view  several  of  the  sea  worms  may  be  noted 
with  their  bulb  heads  protruding  from  the  little  holes  they 
have  bored.  One  of  these  borers  measured  16  in.  in  length. 
The  views  were  sent  by  D.  O.  Lewis,  District  Engineer,  of 
Mackenzie,  Mann  &  Co.,  Ltd.,  Vancouver,  B.  C.  They  were 
taken  by  C.  E.  Sherwood,  timber  inspector  of  the  company. 
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The  design  of  mechanical  means  for  driving  logs  past 
hydro-electric  and  water-storage  works  is  one  of  the  im- 
portant incidental  problems  of  many  such  hydraulic 
developments.  A  considerable  number  of  mechanical 
logways  are  to  be  found  in  this  country,  but  comparatively 
little  has  been  published  about  them.  Therefore,  two 
articles  in  this  issue  are  of  uncommon  interest.  Details 
of  the  provisions  for  getting  logs  around  the  Arrowrock 
Dam  are  described  in  one  case;  in  the  other  are  noted 
the  economic  advantages  of  mechanical  over  hydraulic 
handling  of  the  Connecticut  Eiver  log  drives  at  Turners 
Falls. 

Ordinary  sluicing  past  the  dam  was  out  of  the  question 
at  Arrowrock  because  of  the  great  height  of  the  structure 
and  the  varying  reservoir  levels.  Eesort  to  a  mechanical 
plant  was  the  only  possibility.  The  rugged  ground  made 
necessary  a  novel  use  of  a  descending  conveyor — the 
restraining  "bull  chain"  described  in  the  article.  This  is 
undoubtedly  one  of  the  most  rugged  conveyors  to  be 
found  anywhere  today. 

At  Turners  Falls  to  have  continued  the  time-honored 
practice  of  shooting  the  logs  through  the  rapids  would 
have  cost  the  power  company  the  revenue  from  1000  hp.  . 
of  its  plant  capacity.  By  carrying  the  logs  through  the 
smooth  waters  of  its  power  canal,  and  sluicing  them  past 
the  power  house,  the  first  economy  comes — both  to  the 
power  company  and  to  the  lumber  concerns.  The  latter 
benefit  through  a  great  saving  in  labor,  for  driving 
through  rapids  and  loosening  the  inevitable  jams  require 
a  considerable  force  of  men.  By  using  a  simple  snatch- 
line  or  a  double  chain  lift  only  an  insignificant  amount  of 
water  is  needed — just  enough  to  wet  the  sluice — and 
further  economy  results. 

m 

Slhsile  s^s  m,  ©s^srm  F©,tsn€tati©n 

The  tests  to  determine  the  frictional  resistance  of  shale 
to  sliding,  described  in  last  week's  issue  of  Engineering 
News,  are  worth  the  careful  study  of  every  engineer  in- 
terested in  dam  construction.  A  word  of  caution,  how- 
ever, seems  advisable  with  regard  to  interpreting  these 
experiments  as  a  guide  to  practical  design. 

If  their  results  could  be  taken  at  face  value,  the  engi- 
neer might  conclude  that  shale  was  a  very  safe  and  satis- 
factory foundation  on  which  to  base  a  gravity  dam.  The 
least  coefficient  of  friction  for  the  sliding  of  either  shale 
on  shale  or  concrete  on  shale  was  well  above  0.50.  If 
such  a  coefficient  of  friction  could  be  relied  upon,  the  engi- 
neer could  found  his  dams  on  shale  rock  with  entire  con- 
fidence ;  but  the  actual  failure  of  a  number  of  dams 
founded  on  shale,  notably  the  great  calamity  at  Austin, 
Penn.,  points  to  the  unreliability  of  the  frictional  resist- 
ance in  shale  dam  foundations. 

It  is  not  difficult  to  explain  this  unreliability.  For 
example,  there  are  occasionally  found  in  shale  rock  very 
thin  layers  of  other  materials,  such  as  clay,  which  may  act 


as  a  lubricant  between  adjacent  layers  and  facilitate  slip- 
ping, if  slipping  is  possible.  Again,  if  there  is  percolation 
between  horizontal  strata  of  a  shale  rock  the  water  pass- 
ing through  may  gradually  erode  and  dissolve  the  mate- 
rial until  a  slight  settlement  occurs,  and  this  may  fur- 
nish an  initial  motion  which  will  reduce  the  friction 
coefficient. 

The  lesson  which  we  believe  most  engineers  engaged  in 
dam  construction  have  drawn  from  the  numerous  fail- 
ures that  have  occurred  during  the  past  dozen  years  is 
that  as  little  reliance  as  possible  should  be  placed  upon 
the  coefficient  of  friction  in  the  foundation  of  dams.  The 
bottom  of  the  dam  should  be  keyed  to  the  bedrock  by  deep 
foundation  trenches  filled  with  good  concrete.  By  this 
means  and  by  stepping  or  sloping  the  foundation  surfaces 
at  right  angles  to  the  line  of  pressure  it  is  generally  pos- 
sible so  to  design  a  structure  that  variations  in  the  coeffi- 
cient of  friction  of  the  bedrock  surface,  even  though  these 
variations  may  coyer  wide  limits,  will  not  seriously  affect 
the  safety  of  the  structure. 

Tlh©  Capsfizniftg  off  Ulhx©  "EasftHsumcsF9 

The  terrible  disaster  in  the  Chicago  Eiver  on  Saturday, 
July  24,  when  the  capsizing  of  an  excursion  steamer 
caused  the  death  of  nearly  1500  persons,  takes  rank  with 
the  loss  of  the  "Titanic"  and  the  sinking  of  the  "Lusi- 
tania"  among  the  most  fatal  marine  disasters  ever  re- 
corded. The  two  great  transatlantic  steamers,  however, 
were  sunk  in  the  open  ocean,  where  those  who  went  to 
rescue  survivors  had  great  distances  to  cover.  It  woidd 
not  have  been  deemed  possible  that  a  steamer  capsizing 
in  a  narrow  river,  in  the  heart  of  a  great  city,  in  water 
so  shallow  that  only  part  of  the  hull  was  submerged  and 
with  instant  means  of  rescue  at  hand  coidd  prove  as 
fatal  a  disaster,  in  the  number  of  persons  carried  down  to 
their  death,  as  did  the  sinking  at  sea  of  each  of  the  two 
great  transatlantic  liners. 

The  capsize  of  the  "Eastland"  is  in  fact  so  unpre- 
cedented in  marine  annals  that  had  such  a  possibility  been 
suggested  by  anyone  prior  to  its  occurrence  it  would  have 
been  scouted  as  an  impossibility.  Here  was  a  great  steel 
vessel  built  to  stand  rough  weather  on  the  lakes,  and  con- 
sequently with  a  hull  of  the  regular  lake  and  ocean 
steamer  type  of  construction.  She  had  a  crowd  of  excur- 
sionists on  board,  but  no  more  than  she  was  licensed  to 
carry  and  doubtless  had  frequently  carried  across  the 
lake.  "While  lying  alongside  the  pier  with  a  stream  of 
passengers  coming  on  board,  the  boat  gradually  lists  over 
away  from  the  pier  and  the  list  increases  until  the  haw- 
sers holding  the  boat  to  the  pier  are  snapped  and  the 
vessel  rolls  over  on  its  side,  precipitating  the  passengers 
into  the  river  and  drowning  most  of  those  imprisoned 
within  its  hull. 

Naturally  a  unanimous  chorous  of  condemnation  has 
arisen.  The  public  rightly  brands  such  a  disaster  as 
inexcusable  and  demands  that  the  causes  be  determine'] 
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and  that  those  responsible  for  this  terrible  loss  of  life 
receive  due  punishment. 

It  will  be  evident  at  once  to  every  engineer  familiar 
with  ship  construction  that  the  primary  cause  of  the  cap- 
sizing of  the  "Eastland"  must  be  sought  for  in  the  con- 
dition of  the  vessel's  water  ballast  tanks.  Practically  all 
deep-draft  lake  and  ocean  vessels  of  the  present  day  have 
water-ballast  tanks  in  the  bottom  of  the  hull  by  which  the 
draft  and  stability  of  the  vessel  are  controlled.  When  a. 
vessel  is  laden  with  heavy  freight  she  may  have  ample 
stability  with  the  water-ballast  tanks  empty;  when  sail- 
ing without  cargo,  however,  it  is  generally  necessary  to 
fill  the  ballast  tanks  to  make  the  vessel  stable  and  some- 
times it  is  necessary  to  add  extra  ballast  besides  to  make 
the  vessel  seaworthy  in  all  weather. 

In  vessels  for  passenger  service,  considerations  of  sta- 
bility are  closely  connected  with  considerations  of  steadi- 
ness and  consequent  comfort  for  passengers.  If  a  vessel 
has  too  great  stability  it  may  be  so  "stiff"  and  have  such 
a  short  period  of  roll  as  to  be  uncomfortable  for  passen- 


ger service.  The  late  Charles  H.  Cramp,  in  a  paper  before 
the  American  Institute  of  Naval  Architects  and  Marine 
Engineers  a  few  years  ago,  pointed  out  that  in  the  en- 
deavor to  build  steamers  with  a  slow  and  easy  roll,  some  of 
the  designers  of  vessels  for  transatlantic  passenger  service 
had  gone  so  far  as  to  build  vessels  which  absolutely 
depend  upon  their  water  ballast  for  stability  and  would 
capsize  should  their  ballast  tanks  be  empty. 

In  studying  the  capsize  of  the  "Eastland,"  a  number  of 
the  causes  which  are  being  assigned  by  the  newspapers 
for  the  accident  may  be  at  once  dismissed.  It  is  said,  for 
example,  that  the  boat  was  overcrowded.  The  boat  owners 
and  the  steamboat-inspection  service  are  assailed  for  per- 
mitting such  a  number  on  board.  It  is  also  said  that  the 
rush  of  passengers  on  the  upper  deck  to  one  side  to  view 
some  happening  caused  the  careening  and  capsize  of  the 
vessel. 

Such  circumstances  as  these  are  wholly  inadequate  to 
explain  the  occurrence.  The  vessel  had  been  crowded 
with  passengers  many  times  in  its  history.  On  a  boat  of 
this  type,  built  without  the  overhanging  guards  common 
on  the  excursion  steamboats  used  in  shallow  river  and  lake 
waters,  it  is  impossible  to  throw  weight  enough  to  one 
side  by  the  movement  of  passengers  to  have  any  serious 
effect  on  stability,  provided,  the  vessel  itself  is  in  a  prop- 
erly stable  condition. 

It  is  clearly  evident  from  the  accounts  of  the  disaster 
thus  far  at  hand  that  the  vessel  was  not  in  its  normal 
condition  of  stability.  It  is  an  elementary  principle  of 
vessel  construction  that  the  center  of  gravity  of  the  vessel 
as  a  whole  must  be  lower  than  the  center  of  buoyancy  in 
order  that  the  vessel  shall  remain  upright.  During  all 
the  life  of  the  "Eastland,"  from  the  day  it  was  launched 
until  last  Saturday,  with  all  the  loads  it  has  carried  and 
with  all  the  storms  through  which  it  has  passed,  this 
condition  has  remained  fulfilled.  But  on  Saturday  morn- 
ing, when  the  throng  of  excursionists  crowded  on  board 
the  boat  and  gradually  filled  its  upper  deck,  the  vessel 
gradually  listed  over  away  from  the  wharf  and  the  center 
of  gravity  rose  higher  and  higher  as  the  number  of  pas- 
sengers on  board  increased,  until  it  must  have  actually 
risen  above  the  point  of  support  and  created  suffi- 
cient instability  for  the  boat  to  roll  over  and  snap  the 
hawsers  holding  it  on  the  other  side,  with  fatal  results. 


A  NIGHT  VIEW  OF  THE  CAPSIZED  "EASTLAND" 
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What  the  actual  condition  of  the  vessel's  water-ballast 
tanks  was  at  the  time  of  the  disaster  remains  for  the  offi- 
cial investigation  to  determine.  It  has  been  stated  that 
the  draft  of  the  vessel  when  loaded  with  passengers  was 
such  that  the  water  ballast  had  been  pumped  out  of  the 
tanks  in  order  to  enable  the  boat  to  pass  over  the  La  Salle 
St.  tunnel  roof  on  its  way  down  the  river.  It  is  a  well- 
known  and  not  unusual  expedient  in  vessel  operation  to 
discharge  water  ballast  when  in  the  still  water  of  a  harbor 
in  order  to  reduce  draft;  and  if  the  vessel  has  the  normal 
and  usual  stability  there  should  be  no  danger  in  such  a 
measure. 

According  to  the  reports  gathered  by  the  newspapers 
from  various  quarters,  however,  there  is  evidence  that 
the  "Eastland"  was  deficient  in  stability  even  with  the 
ballast  tanks  filled.  As  originally  built,  in  fact,  she  is  said 
to  have  been  so  unstable  that  she  was  altered  by  the 
removal  of  an  upper  deck.  It  is  even  said  that  her  de- 
ficient stability  had  been  a  subject  of  investigation  by 
the  United  States  inspectors. 

All  these  things  will  doubtless  be  fully  determined  by 
the  official  investigations.  The  important  thing  to  the 
engineering  profession  is  that  this  unparalleled  disaster 
will  call  general  attention  to  the  little-understood  matter 
of  vessel  stability  and  its  importance  with  respect  to  ihe 
public  safety.  It  has  been  hitherto  little  realized  by  the 
public  that  the  safety  of  a  vessel  against  capsizing  may 
depend  not  merely  on  the  correctness  of  its  original  de- 
sign, but  also  on  the  intelligence  and  good  judgment  of 
the  officers  who  operate  it. 

Naval  architects  have  urged  that  the  stability  require- 
ments of  a  vessel  should  be  made  a  part  of  its  permanent 
record  and  put  in  charge  of  the  captain,  and  that  ships' 
officers  should  be  made  sufficiently  familiar  with  the 
matter  of  stability  that  their  vessels  may  not  be  loaded  in 
a  dangerous  manner.  The  case  of  the  "Eastland"  is  a 
terrible  example  of  what  may  happen  from  ignorance  of 
stability  requirements  in  absolutely  smooth  water,  with  a 
vessel  tied  to  her  pier.  Moreover,  there  is  good  reason  to 
believe  that  not  a  few  of  the  ships  which  every  year  sail 
from  port  and  are  never  afterward  heard  from  owe  their 
loss  to  lack  of  stability  and  consequent  capsizing.  The 
terrible  disaster  at  Chicago  will  lead  the  designers  and 
builders  of  deep  draft  vessels  to  appreciate  as  never  before 
the  importance  of  stability  calculations,  and  the  import- 
ance also  of  making  provision  that  a  ship's  original 
stability  shall  not  be  impaired  by  those  in  charge  of  its 
operation. 

B 

Serial  Boimd!  Is©tm©s  Besiirgxlbt© 

Engineers  have  been  foremost  in  calling  attention  to 
the  absurdity  of  a  city  or  state  borrowing  money  to  pay 
for  a  public  work  by  a  bond  issue  which  will  not  become 
due  until  long  after  the  work  for  which  the  money  is  bor- 
rowed has  been  worn  out  or  has  become  obsolete.  In  the 
New  York  Constitutional  Convention,  amendments  have 
already  been  introduced  which  limit  the  maximum  term 
of  a  bond  issue  by  the  life  of  the  improvement  for  which 
the  bond  issue  pays. 

An  innovation  in  public  finance  of  equal  importance, 
which  has  also  been  brought  before  the  Constitutional 
Convention  in  proposed  amendments,  is  the  substitution, 
m  place  of  the  sinking-fund  plan  of  providing  for  the 
payment  of  bond  issues,  of  the  serial  bond  issue  under 


which  an  installment  of  the  principal  is  paid  of!  each  year. 
Of  course  it  makes  no  difference  in  theory  whether  a  bor- 
rower accumulates  year  by  year  in  a  sinking  fund  the 
amount  which  will  be  sufficient  to  pay  the  debt  when  it  is 
due  or  whether  he  takes  the  same  money  each  year  and 
pays  off  a  fractional  part  of  the  debt ;  that  is,  it  makes 
no  difference  if  the  investments  for  the  sinking  fund  and 
the  bond  issue  for  which  it  is  accumulated  bear  the  same 
rate  of  interest.  Experience  has  shown,  however,  that 
occasionally  sinking  funds  accumulated  for  the  payment  of 
a  bonded  debt  are  not  kept  intact.  Losses  may  occur 
through  unwise  investment;  or  some  sudden  emergency 
or  deadlock  in  legislative  bodies  may  prevent  an  annual 
payment  to  a  sinking  fund  from  being  made. 

The  plan  of  making  a  bond  issue  payable  serially — or,  in 
other  words,  paying  the  debt  on  the  annual  installment 
plan — is  therefore  the  safer  plan  for  the  borrower,  and 
is  safer  for  the  taxpayers  as  well.  There  is  no  possible 
question  in  case  of  a  serial  bond  issue  as  to  the  amount 
of  money  which  must  be  raised  each  year  for  debt-paying 
purposes;  and  there  is  much  less  likelihood  that  when  a 
large  bond  issue  matures,  the  taxpayers  of  that  day,  who 
may  be  the  children  or  grandchildren  of  those  who  or- 
iginally created  the  debt,  will  find  that  the  funds  which 
should  have  been  accumulated  to  provide  for  the  payment 
of  the  debt  have  been  frittered  away. 

B 

The  hotly  debated  question  as  to  the  fairness  of  the  rate 
of  compensation  paid  by  the  Government  to  the  railways 
for  carrying  the  mails  is  now  to  be  tested  in  the  courts. 
Seven  New  England  railway  companies  brought  suit  in 
the  Court  of  Claims  on  July  17  for  the  payment  by  the 
Government  of  $11,880,000,  which  is  alleged  to  be  the 
sum  by  which  the  amount  received  by  these  railways  for 
mail  transportation  during  the  last  six  years  falls  short 
of  fair  compensation. 

It  is  an  old  saying  that  it  takes  two  to  make  a  bargain. 
The  rates  of  compensation  for  carrying  the  mails,  how- 
ever, have  been  for  years  arbitrarily  fixed  by  the  postal- 
officials  without  regard  to  the  claims  of  the  railway  com- 
panies. At  present  the  Government  pays  the  railways  for 
transporting  the  mails  on  the  basis  of  the  average  weight 
of  mail  carried,  determining  that  weight  by  making  tests 
every  four  years.  No  such  tests  have  been  made  on  the 
New  England  railways  since  the  parcel  post  was  estab- 
lished, and  consequently  the  railways  are  carrying  the 
vastly  increased  amount  of  mail  due  to  the  parcel  post 
and  receiving  no  greater  compensation  therefor. 

The  railways  claim  that  the  present  rate  of  compensa- 
tion is  less  than  the  actual  cost  to  them  of  transporting 
mails,  and  that  under  the  Supreme  Court  decision  of 
last  March  in  the  North  Dakota  coal  rate  case  railways 
cannot  be  compelled  to  render  a  service  at  less  than  cost 
and  make  up  the  difference  by  extra  charges  on  other 
classes  of  traffic. 

It  will  readily  be  understood  that  the  contentions  of 
the  railway  companies  in  this  case  are  closely  connected 
with  the  much-discussed  matter  of  the  rate*  of  postage 
on  publications  and  also  with  the  general  question  of 
freight  and  passenger  rates,  since  the  railways  maintain 
that  they  are  obliged  to  charge  more  on  other  classes  of 
traffic  than  would  be  the  case  if  their  postal  business  were 
remunerative. 
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Sir — With  reference  to  the  letter  of  E.  E.  Horton,  Jr., 
in  Engineering  News,  June  17,  on  restoring  pavement 
foundations  over  filled-in  trenches,  I  wish  to  bring  to 
the  attention  of  your  readers  the  practice  in  Detroit, 
Mich. 

The  accompanying  sketch  shows  the  method  employed 
in  restoring  pavement  foundations  in  Detroit  since  the 
beginning  of  the  present  year.  This  covers  the  relaying 
of  foundations  where  trenches  have  been  opened  by  any 
of  the  public-service  corporations,  plumbers  and  others. 

The  following  regulations  explain  the  methods  em- 
ployed : 

All  trenches  and  excavations  shall  be  backfilled  by  such 
means  as  the  Department  of  Public  Works  shall  direct,  de- 
pending upon  the  character  of  the  excavated  material  and  the 
condition  of  the  weather,  and  in  such  a  manner  that  all  ex- 
cavated material  shall  be  replaced  in  the  trench  or  excava- 
tion, without  raising-  the  grade  of  the  roadway,  making  allow- 
ance for  conduits,  pipes,  etc.,  placed  in  the  excavation. 

In  the  downtown  district,  where  the  streets  and  alleys  are 
filled  with  pipes,  conduits  and  underground  construction,  and 
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METHOD  OF  RESTORING  CONCRETE  FOUNDATION  OF  FILLED-IN 
TRENCHES,  DETROIT,  MICH. 

traffic  is  heavy,  inspectors  must  be  called  when  the  work  of 
excavating  is  commenced,  also  at  all  times  when  excavations 
for  trenches  of  any  length  are  commenced.  On  ordinary  ex- 
cavations, for  connecting  with  the  water  mains,  or  sewers,  or 
repairing  water  mains  or  connections,  the  plumber  or  con- 
tractor must  notify  the  permit  division  when  ready  to  backfill 
the  excavation.  Material  used  for  backfilling  must  be  In 
proper  condition,  all  wet,  soggy  dirt  must  be  removed  from 
the  street  and  replaced  with  dirt  of  the  proper  consistency, 
or  cinders.  Coarse,  lumpy  or  cloddy  earth  must  be  pulverized 
before  being  returned  to  the  trench  or  excavation.  From 
Nov.  15  to  Apr.  15  all  excavations  in  paved  streets  and  alleys 
must  be  filled  with  crushed  stone,  thoroughly  pounded  down. 
All  backfilling  must  be  done  by  thorough,  hard  tamping,  in 
layers  not  exceeding  4  in.  in  depth.  Two  able-bodied  men,  with 
heavy  rammers  or  tamping  irons  to  be  in  the  excavation,  for 
each  shoveler  outside.  Where  tunnels  are  made,  the  filling 
must  be  of  concrete,  consisting  of  1  part  Portland  cement  to 
4  parts  of  sand  and  8  parts  of  broken  stone  or  brick,  sat- 
isfactory to  the  inspector,  and  under  car  tracks  must  be  prop- 
erly keyed  up  with  brick  or  stone  in  addition  to  the  con- 
crete mixture. 

After  backfilling  is  completed,  the  loose,  broken  stone  must 
be  placed  on  top  and  covered  with  the  surface  material,  and 
left  in  a  safe  condition  satisfactory  to  the  inspector,  and  all 
the  surplus  dirt  removed  from  the  street,  and  the  street  prop- 
erly cleared  up.  No  backfilling  whatever  is  to  be  done  in  the 
roadway  or  between  the  curb  and  lot-line,  except  in  the  pres- 
ence of  the  inspector  from  the  Department  of  Public  Works. 

No  paving  will  be  allowed  on  permit  work  unless  satis- 
factory arrangements  have  been  made  for  supervision  when 
the  permit  is  issued.  When  paving  is  done  by  contractor  or 
corporation  the  trench  shall  be  reinforced  at  the  top  by  a 
portland-cement  concrete  foundation,  at  least  8  in.  deep  con- 
sisting of  1  part  cement,  3  parts  clean,  sharp  sand,  and  6 
parts  crushed  slag  or  hard  limestone,  properly  mixed  and 
tamped,  the  concrete  to  extend  over  the  edges  of  the  trench 


or  excavation  at  least  6  in.  on  each  side,  and  then  properly 
guarded  until  it  is  set.  This  shall  then  be  covered  with  a 
cushion  of  clean,  sharp  sand  not  exceeding  1%  in.  deep.  The 
surface  paving  material  shall  be  the  same  as  the  surface  of 
the  street,  the  rules  of  the  department  in  regard  to  new 
pavement  to  be  followed  at  all  times.  When  the  surface  is 
brick  and  new  brick  are  necessary  they  must  be  of  the  same 
size  or  brand  as  those  used  in  the  street.  The  joints  at  the 
edges  of  the  excavation  are  to  be  broken  out  and  the  brick 
properly  tongued  or  keyed  together.  Whenever  contractors 
are  allowed  to  do  the  repaying  in  street  or  alley  and  are 
backfilling  and  concreting  at  the  same  time  there  must  be 
two  inspectors  on  the  job,  one  to  supervise  backfilling  and 
one  to  supervise  concreting. 

Besides  these  printed  regulations  the  Department  of 
Public  Works  issues  a  circular  of  instructions  to  inspec- 
tors' to  make  sure  that  the  regulations  are  followed. 

Geokge  H.  Fenkell, 
Commissioner  of  Public  Works. 
Detroit,  Mich.,  July  6,  1915. 


Sir — It  has  been  a  rule  in  Kansas  City,  Mo.,  since  1911 
for  the  city  to  repair  all  cuts  made  in  pavements  with 
its  own  forces,  charging  the  party  responsible  for  the  cut 
a  stated  amount  per  square  yard  for  repairs,  and  reliev- 
ing the  contractor  having  the  pavement 
under  maintenance  from  any  further 
maintenance  of  that  portion  of  the 
pavement  which  is  actually  repaired. 
The  cut  is  made  6  in.  wider  on  all  sides 
than  the  actual  size  of  the  excavation, 
so  that  the  concrete  foundation  which 
is  replaced  will  have  a  bearing  of  at 
least  6  in.  on  undisturbed  soil.  The 
widening  of  the  pavement  cut  is  not  made  until  the 
time  for  repairs.  I  believe  this  has  done  a  great  deal 
toward  eliminating  poorly  repaired  cuts. 

Clark  E.  Mandigo, 
Assistant  City  Engineer. 
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Kansas  City,  Mo.,  July  7,  1915. 


A.  Gg^Ib^g|©^M,edl^©tta®ffii  Questions 

Sir — I  noticed  in  your  issue  of  May  27,  1915,  an  article 
on  the  success  of  garbage  reduction  in  the  cities  of  Colum- 
bus and  Cleveland,  Ohio. 

While  I  do  not,  of  course,  question  the  facts  submitted 
in  this  article,  or  that  the  plants  have  made  a  profit  from 
the  reduction  of  the  garbage  delivered  to  them,  I  wish  to 
raise  the  question  as  to  whether  or  not  these  plants  are 
successful  from  an  economic  standpoint  as  parts  of  a  gen- 
eral garbage-collection  and  disposal  system.  In  Seattle 
the  cost  of  collecting  garbage — which  includes  not  only 
garbage  proper  but  all  the  ashes,  refuse  and  other  waste 
products  of  the  city,  even  lawn  clippings  being  included — 
is  about  three  times  the  cost  of  disposal  by  the  method 
of  incineration.  If,  now,  it  is  necessary  to  make  one 
collection  of  the  garbage  taken  to  the  reduction  plant  and 
another  separate  collection  of  the  other  forms  of  refuse, 
the  extra  cost  of  such  collection  may  very  easily  over- 
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balance  any  profit  which  may  be  made  in  the  reduction  of 
the  garbage  proper.  In  other  words,  the  total  cost  of 
this  method  may  be  more  than  the  total  cost  of  other 
methods  in  which  the  cost  of  disposal  alone  shows  a  loss 
instead  of  a  profit,  due  to  the  extra  cost  of  collection  in 
the  former  method.  It  is,  of  course,  praiseworthy  that 
officials  in  charge  of  any  particular  plant  should  seek 
to  operate  it  in  such  a  manner  as  to  give  the  very  best 
possible  results.  Engineers,  however,  are  interested  in 
knowing  not  only  the  results  of  the  operation  of  a  par- 
ticular portion  of  a  plant  but  the  results  of  the  operation 
of  the  plant  as  a  whole.  " 

I  should  be  glad  to  know  if  there  are  any  data  avail- 
able in  these  cities  showing  the  total  cost  of  collecting 
and  disposing  of  all  the  wastes. 

A.  H.  Dimock, 
City  Engineer. 

Seattle,  Wash.,  June  25,  1915. 

Pa.teimttees''  Royalties  J^mstSlSedl 

Sir — In  Engineering  News,  June  3,  1915,  p.  1088,  is 
a  letter  signed  "Contractor,"  referring  to  the  contract  for 
a  patented  retaining  wall  let  at  Tiffin,  Ohio,  Apr.  20, 
1915. 

"Contractor"  reasons  badly  in  saying  that  the  patentee 
who  himself  bid  on  his  own  patented  plans  had  an  advan- 
tage (by  reason  of  specifying  63c.  per  cu.yd.  as  royalty) 
over  others  who  bid  on  those  same  plans.  He  had  speci- 
fied that  amount,  approximately  10  per  cent,  of  the  con- 
tract price,  for  all  bidders  as  his  recompense  for  the  use 
of  his  patent.  In  all  but  one  or  two  states,  court  decisions 
have  held  that  public  lettings  on  patented  devices  are  legal 
and  fair  when  the  amount  of  royalty  is  specified  so  that 
bidders  may  secure  the  right  to  use  the  patent.  In  some 
of  the  states  this  principle  as  established  by  the  courts 
has  been  enacted  into  statutes,  and  it  is  desirable  legis- 
lation for  the  reason  that  so  many  contractors  are  igno- 
rant of  the  principles  underlying  fair  competition  in  pat- 
ented devices  at  public  lettings. 

Assuming  that  all  the  bidders  figure  the  same  cost 
and  profit,  then  the  patentee  would  file  the  same  bid  as 
the  others  if  he  included  the  specified  royalty  ,for  himself. 
Since  he  can  collect  this  specified  amount  from  the  suc- 
cessful bidder,  he  cannot  reduce  that  amount  in  his  own 
bid.  If  his  bid  proves  to  be  lower  than  the  others  it  is 
because  he  has  cut  his  profits,  not  his  royalty,  for  that 
royalty  is  available  to  him  from  any  other  successful 
bidder.  And  the  patentee  is  thus  on  an  equality  with  all 
other  bidders.  This  principle  applies  regardless  of  how 
worthless  the  patent  may  be  or  how  high  the  specified 
royalty,  for  how  can  the  patentee  cut  his  royalty  in  his 
own  bid  when  that  very  amount  is  tendered  him  by  his 
competitors?  And  if  lie  could  have  deducted  any  part 
of  the  63c.  specified,  who  but  the  taxpayers  would  be  the 
immediate  benefactors?  What  the  patentee  did  at  Tiffin 
was  merely  to  comply  with  court  decisions. 

Contractors  and  civil  engineers  very  generally  refuse 
to  recognize  the  merits  of  the  patent  system.  This  is  the 
more  surprising  because  patents  have  much  to  do  with 
our  industrial  progress,  and  so  have  contractors  and  engi- 
neers. In  fact,  industrial  progress  has  been  so  extended 
by  science  that  today  the  only  man  that  can  hope  suc- 
cessfully to  invent  is  the  scientist.  Hence,  logically,  the 
civil  engineer  should  be  the  inventor  of  today.    But  he  is 


not;  and  instead  of  blaming  himself  he  excuses  his  own 
barrenness  by  charging  the  Patent  Office  with  carelessness, 
a  charge  which  is  often  heard  but  has  never  yet  been  sub- 
stantiated except  by  a  few  exceptions,  whose  prominence 
is  a  good  indication  that  carefulness  is  the  rule. 

"Contractor's"  article  contains  another  striking  illus- 
tration of  the  harm  that  is  done  the  community  by  the 
attitude  of  contractors  and  civil  engineers  toward  patents. 
The  patentee  quoted  the  city  $1200  for  the  use  of  his  pat- 
ented device.  This  was  refused.  Then  a  royalty  of  63c. 
per  cu.yd.  was  specified  to  be  included  in  the  bid.1  The 
4100  cu.yd.  contained  in  the  wall  thus  cost  the  city  $2583, 
unless  the  contractor  took  chances  on  litigation,  which  he 
would  hardly  do,  for  this  patent  is  held  valid  in  that 
circuit.  Notwithstanding  this  added  royalty,  the  patented 
wall  was  bid  one-third  lower  than  the  plain  wall,  with 
a  saving  of  $15,000  to  the  city.  Why  did  the  city  refuse 
to  pay  $1200  and  then  pay  $2583  instead  for  what  was 
so  obviously  of  advantage?  Probably  because  of  criti- 
cisms aroused  by  contractors  and  engineers,  of  which  the 
contribution  to  your  journal  by  "Contractor"  is  an  excel- 
lent example.  Thus  the  continual  "knocking"  that  is 
done  against  engineering  patents  not  only  is  an  obstruc- 
tion to  progress  in  the  arts  but  also  increases  taxes. 

Daniel  B.  Lutex. 

Indianapolis,  July  10,  1915. 
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New  York  Standard  Gate  Valves — In  "Engineering'  News," 
May  27,  1915,  p.  101S,  in  an  article  on  the  standard  water- 
works valves  of  New  York  City,  the  price  of  a  16-in.  valve 
was  included,  although  a  16-in.  valve  is  not  one  of  the  five 
standard  sizes  now  in  use.  It  was  an  oversight  to  include 
this  in  the  list  as  it  naturally  raises  the  question  of  the  city 
using  other  than  the  standard  sizes,  although  the  article 
states  specifically  that  it  does  not.  W.  W.  Brush,  Deputy 
Chief  Engineer  of  the  Department  of  Water  Supply,  Gas 
and  Electricity,  states  that  the  price  for  a  16-in.  valve  was 
quoted,  as  the  department  had  purchased  a  few  of  these  valves 
to  be  set  on  existing  16-in.  lines  where  the  conditions  did  not 
make  it  advisable  to  use  the  standard  12-in.  valve.  No  price 
is  given  for  48-in.  valves  as  no  valves  have  been  purchased 
under  the  department  design  of  this  size.  The  price  of  the 
48-in.  valve  of  the  department  design  is  problematical,  due 
to  the  high  cost  of  the  pattern  that  would  have  to  be  charged 
if  such  a  valve  were  now  to  be  purchased.  If  a  number  of 
these  valves  were  to  be  used  so  that  the  pattern  cost  would  be 
negligible  an  approximate  estimate  of  cost  is  $1200  each. 

Oiled  Roads  Destructive  of  Fish  Life — Near  Southampton, 
L.  I.,  there  is  a  large  fresh-water  lake,  separated  from  the 
ocean  by  sand  dunes  and  fed  by  springs  and  surface  water. 
The  lake  is  about  a  mile  long  and  in  some  places  half  a  mile 
in  width.  It  was  formerly  well  stocked  with  fish.  The  wa- 
ter draining  from  the  oiled  roads  in  the  vicinity,  however,  has 
killed  all  the  fish  and  the  question  has  arisen  how  this  de- 
struction of  fish  life  may  be  prevented  so  that  the  lake  may 
be  restocked.  It  is  estimated  that  there  are  at  least  ten 
miles  of  oiled  roads,  the  drainage  from  which  sooner  or  later 
reaches  the  lake.  It  has  been  proposed  to  build  a  large 
concrete  tank  in  which  the  grit  and  sediment  washed  from 
the  roadways  would  settle  and  could  be  removed  at  intervals, 
while  the  oil  would  rise  to  the  surface  and  could  be  drawn  off. 
The  question  is  whether  water  drawn  from  between  the  top 
and  bottom  and  discharged  into  the  lake  would  be  free  of 
matter  mjurious  to  fish.  It  is  thought  possible  that  some  of 
the  tarry  acids  washed  from  the  roads  are  soluble  in  water 
and  that  this  plan  therefore  might  not  be  successful.  The 
engineer  in  charge  of  the  work,  A.  L.  Stevenson,  101  Park 
Ave,.  Southampton,  L.  I.,  would  be  glad  of  information  from 
any  engineer  having  had  charge  of  similar  work. 


•This  is  not  precisely  correct.  The  city  notified  prospective 
bidders  that  they  would  have  to  protect  the  city  against  pat- 
ent claims.  A  patentee  of  a  retaining  wall  then  announced 
that  he  would  charge  63c.  per  cu.yd.  for  all  concrete  put  in  on 
the  proposed  design. — Editor. 
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SYNOPSIS — This  great  bridge,  now  under  con- 
struction, is  notable  for  the  use  of  silicon  steel  and 
for  having  the  largest  plain  truss  span  ever  built 
(723  ft.).  It  is  a  double-track  bridge,  designed 
for  exceptionally  heavy  live  loads.  The  article  out- 
lines the  requirements  of  the  steel  and  the  loading. 

The  new  Ohio  Eiver  bridge  at  Metropolis,  111.,  now 
under  construction  by  the  Chicago,  Burlington  &  Quincy 
E.E.,  will  have  as  three  special  features :  The  longest  fixed 
truss  span  yet  built,  722  ft.  11  in.  c.  to  c.  of  piers  (with 
four  others  of  about  556  ft.)  ;  the  use  of  silicon  steel  for 
the  truss  members ;  and  provision  for  very  heavy  loading. 
A  general  drawing  and  description  of  the  bridge  were 
given  in  Engineering  News,  July  30,  1914,  and  the  draw- 
is   reproduced   herewith.     Preliminary   work  was 


6 

i  na- 


started  about  that  time,  but  was  stopped  very  soon  after, 
owing  to  financial  conditions  resulting  from  the  war  in 
Europe.    The  railway  connections  are  nearly  completed, 


The  river  piers  will  be  of  reinforced  concrete,  sunk 
by  the  pneumatic  process  to  about  85  ft.  below  high  water, 
and  resting  in  a  deep  bed  of  gravel.  Concrete  piles  will 
be  used  under  the  footings  of  the  viaduct  approaches  in 
some  cases,  while  in  others  these  foundations  will  be  on 
a  bed  of  cemented  gravel. 

Character  of  the  Steel  Used 

In  the  trusses,  all  main  members  except  the  eye-bars 
will  be  of  silicon  steel,  the  eye-bars  and  pins  of  nickel 
steel  and  all  other  material  (including  lacing)  of  medium 
steel.  The  material  in  the  deck  plate-girders  and  towers 
of  the  viaduct  approaches  will  be  of  medium  steel.  This 
is  the  first  use  of  silicon  steel  for  heavy  bridge  work  in 
this  country.  The  purpose  of  using  it  is  to  combine  high 
strength  with  a  low  increase  of  weight,  in  view  of  the 
high  loading  which  the  bridge  is  designed  to  carry.  The 
cost  is  not  very  much  in  excess  of  that  of  medium  steel 
and  less  than  for  nickel  steel.  It  requires  rather  more 
care  in  the  mills  and  the  shops  and  will  be  rather  slower 
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CHICAGO.  BURLINGTON  &  QUINCY  R.R.  BRIDGE  OVER  THE  OHIO 

C.  H.  Cartridge,  Chief  Engineer; 


however,  and  a  car  ferry  is  being  established  across  the 
river.  In  June,  1915,  it  was  decided  to  proceed  with  the 
bridge,  and  work  is  now  in  progress  on  the  pier  founda- 
tions and  the  fabrication  of  the  steel. 

The  bridge  was  designed  by  C.  H.  Cartlidge,  Bridge 
Engineer  of  the  Chicago,  Burlington  &  Quincy  B.K.  (and 
Chief  Engineer  of  the  auxiliary  Paducah  &  Illinois  R.R., 
which  is  building  the  bridge  and  its  connections).  All 
detail  drawings  were  prepared  in  the  Bridge  Department, 
these  being  submitted  for  the  approval  of  Ralph  Modjeski, 
consulting  engineer  for  the  bridge.  The  Union  Bridge  & 
Construction  Co.,  of  Kansas  City,  Mo.,  has  the  contract 
for  the  substructure.  The  American  Bridge  Co.  has  the 
contract  for  the  fabrication  and  erection  of  the  super- 
structure, and  is  building  the  steelwork  at  its  shops  at 
Gary,  Ind. 

The  structural  design  of  the  main  trusses  is  very  heavy. 
The  top  chords  and  end  posts  are  of  H-section,  with  two 
built-up  channels  for  the  sides  and  a  continuous  dia- 
phragm. The  top  and  bottom  lacing  is  of  angles  and  bars 
respectively.  Some  of  the  plates  will  have  a  thickness  as 
great  as  13/4  in.  The  largest  pins  are  15-in.  diameter. 
The  top  chords  are  riveted  throughout,  and  very  large 
gussets  are  used. 

An  ordinary  open-floor  deck  will  be  used  on  the  truss 
spans,  while  the  approach  viaduct  will  have  a  solid  deck 
of  reinforced-concrete  slabs  for  ballasted  track. 


for  drilling.    All  the  material  will  be  openhearth  steel. 

All  rivet  holes  in  silicon  steel  (which  will  be  %  to  IV2 
in.  thick)  will  be  drilled  from  the  solid  to  TV  in.  excess 
diameter,  and  this  will  apply  also  to  medium  structural 
steel  1  in.  thick  and  upward.  For  medium  steel  less  than 
1  in.  thick  the  holes  will  be  subpunched  and  reamed.  Any 
sheared  plates  or  shapes  in  the  trusses  will  have  the  edges 
planed  or  faced. 

The  rivet  steel  is  similar  in  composition  to  the  struc- 
tural steel  except  that  its  sulphur  limit  is  0.04%  and 
its  maximum  ultimate  strength  is  55,000  lb.  with  a  yield 
point  55%  of  this.  In  unit  stress  the  shear  and  bearing 
are  11,200  and  19,000  lb.  respectively  for  shop  rivets,  and 
9400  and  16,000  lb.  for  field  rivets. 

The  nickel-steel  eye-bars  tested  to  destruction  must 
show  a  minimum  of  80,000  lb.  ultimate  tensile  strength 
and  48,000  lb.  yield  point  by  drop  of  beam,  also  10% 
elongation  in  18  ft.,  with  25%  reduction  in  area  and  a 
silky  fracture.  Full-sized  material  for  these  eye-bars, 
1  in.  thick  and  over,  must  bend  cold  180°  around  a  pin 
three  times  the  thickness  of  the  bar,  without  a  sign  of 
fracture. 

The  requirements  for  the  three  grades  of  steel  are  given 
in  the  accompanying  table,  and  in  regard  to  the  chemical 
requirements  it  is  specified  that  the  material  must  be  uni- 
form or  of  approximately  the  same  composition  through- 
out. 
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CHARACTER  OP  STEEL,  FOR  THE  OHIO  RIVER  BRIDGE 
OF  THE  CHICAGO,  BURLINGTON  &  QUINCY  R.R. 


Phosphorus,  max.  (basic) . 
Phosphorus,    max.    (acid)  . 

Sulphur,  max  

Nickel,  min  

Carbon,  max  

Manganese,  max  

Manganese,  min  

Silicon,  min  

Ult.   strength,  min  

Ult.   strength,  ma::  

Yield  point  

Elongation  in  S  in.*  

Reduction  of  area,  min.f.. 

Fracture  desired   

Cold  bend 

without 

fracture 


%-in.  thick. 
%  to  iy2  in. 
over  li/iin.. 


Structural 
Steel 
0.05% 
0.08% 
0.05  % 

Nickel 
Steel 
0.04% 
0.05% 
0  04  % 
3^25% 

Silicon 
Steel 

0.04%, 
0.06% 
0.05  % 

0.45% 
0.80% 
0.50% 

95,000 
110,000 
55,000 

0.40  % 
1.00% 

55,000 
65,000 
30,000 

0  25% 
80,000 
95,000 
45,000 

1,500,000 

1,500,000 

1,600,000 

Ult. 

Ult. 

Ult. 

40% 
silky 
flat 
d  —  t 

d  =  iy2t 

25% 
silky 
d  =  2t 
d  =  3t 
d  =  3t 

35% 
silky 
d  =  t 

d  =  iy2t 
d  =  2y2t 

•Elongation  in  8  in. — For  silicon  and  nickel  steel  a  deduc- 
tion of  1%  will  be  allowed  from  the  specified  elongation  per- 
centage for  each  increase  of  hi  in.  (or  fraction  thereof)  in 
thickness  above  1  in.,  but  the  elongation  must  not  be  less 
than  14%.  In  structural  steel,  a  similar  deduction  will  be 
allowed  for  a  similar  increase  in  thickness  above  %  in.  fRe- 
duction  of  Area — For  material  %  in.  and  less  in  thickness  a 
reduction  of  1%  will  be  allowed  for  each  increase  of  %  in. 
above  %  in.,  with  a  minimum  allowable  reduction  of  24%  for 
silicon  steel. 

Load  and  Stress  Requirements 

The  very  high  live  load  for  which  the  bridge  is  designed 
is  a  striking  feature.  The  live  load  assumed  for  the  truss 
design  is  as  follows :  On  the  near  track,  two  engines  of  the 
2:8:0  class  of  Cooper's  E-90  loading,  followed  by  a  train 


solid  coal  trains  on  the  Chicago,  Burlington  &  Quincy 
E.R.  do  not  run  higher  than  4000  lb.  per  ft.  of  track, 
and  with  merchandise  freight  m  solid  trains  it  is  only 
about  3000  lb.  per  ft.  of  track. 

The  dead  load  of  track  and  deck  is  taken  at  500  II). 
per  ft.  of  each  track  for  the  truss  spans  (with  open  floor 
construction),  and  3350  lb.  per  ft.  of  each  track  for  the 
ballasted  concrete  deck  on  the  approaches. 

Impact  is  provided  for  in  the  trusses  by  adding  10% 
to  the  live-load  stress  in  all  members,  except  that  for 
floor  hangers  and  subdiagonals  50%  of  the  live  load  for 
one  track  is  to  be  added  on  the  near  track.  The  10% 
addition  is  increased  to  20%  for  the  246-ft.  deck-truss 
and  300-ft.  through-truss  spans.  For  impact  on  the 
approaches  22,500  lb.  is  added  to  each  of  the  four  drivers 
on  one  rail  of  each  track  for  the  engine  which  will  cause 
the  greatest  stress. 

Wind  load  on  the  trusses  is  taken  at  30  lb.  per  sq.ft.  of 
area  of  train  and  floor  in  elevation,  for  20  ft.  in  height; 
also  the  same  load  for  the  area  of  truss  members  of  two 
trusses  not  covered  by  this  height.  All  are  treated  as 
moving  loads.  For  the  top  laterals  on  through  spans  and 
the  bottom  laterals  on  the  deck  span,  the  wind  load  is 
taken  at  50  lb.  per  sq.ft.  on  the  exposed  area  of  truss  mem- 
bers for  two  trusses.    This  also  is  treated  as  moving  load. 
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load  of  7500  lb.  per  ft.  of  track;  on  the  far  track,  the 
train  load  only.  For  hangers  and  subdiagonals,  however, 
two  engines  are  assumed  for  each  track.  For  the  ap- 
proaches the  assumed  live  load  for  each  track  consists  of 
two  Cooper's  E-90  engines  followed  by  the  train  load 
mentioned. 

It  was  the  engineer's  opinion  that  the  bridge  should  be 
designed  and  built  for  the  ultimate  probable  load.  The 
reason  was  that,  with  spans  of  varying  lengths  and  with 
loads  nearly  equal  to  (or  perhaps  a  little  above)  the 
present  existing  equipment,  .the  resultant  design  would 
not  provide  the  same  percentage  of  strength  after  the 
loads  should  have  reached  the  maximum  allowable.  This 
is  due,  of  course,  to  the  fact  that  the  dead  load  of  a  long 
span  is  a  much  larger  proportion  of  the  total  load  on 
that  span  than  it  is  of  the  total  load  on  a  shorter  span. 
By  proportioning  the  spans  for  the  ultimate  probable 
load  a  uniform  relation  between  the  dead  and  live  loads 
is  maintained,  and  when  the  loads  for  which  the  bridge 
is  designed  are  finally  realized  the  spans  will  be  stressed 
throughout  to  the  amounts  decided  upon  in  designing. 

This  applies  particularly  to  the  engines,  and  it  was  con- 
sidered that  45-ton  axle  loads  might  reasonably  be  re- 
garded as  a  maximum.  For  the  train  load,  however,  the 
same  figure  was  used  as  for  previous  large  bridges,  since 
there  is  little  indication  of  increase  in  weight  per  foot  of 
track,  in  spite  of  heavier  car  loads  and  axle  loads.  Thus 


For  the  approaches  the  viaduct  towers  are  designed  for 
a  wind  load  of  50  lb.  per  sq.ft.  on  iy2  times  the  vertical 
projection  of  the  structure  unloaded ;  or  30  lb.  on  the 
same  surface  plus  400  lb.  per  lin.ft.  of  structure  applied 
?  ft.  above  the  rail  for  assumed  wind  force  on  a  train 
when  the  structure  is  either  fully  loaded  or  loaded  on 
either  track  with  empty  cars  assumed  to  weigh  1200  lb. 
per  lin.ft.,  whichever  gives  the  larger  strain. 

The  traction,  or  longitudinal  force,  is  provided  for  in 
the  viaduct  towers  by  an  allowance  for  a  longitudinal 
force  of  20%  of  the  live  load  applied  at  the  top  of  the  rail, 
on  one  track  only.  Only  a  short  section  of  the  land  end 
of  one  approach  is  on  a  curve,  but  the  specifications  pro- 
vide an  allowance  for  centrifugal  force  of  the  live  load 
applied  at  the  top  of  the  high  rail.  This  force  is  consid- 
ered as  live  load  and  is  derived  from  the  formula  60  — 
2!/2  D,  in  which  60  is  the  speed  in  miles  per  hour  and  D 
the  degree  of  curve. 

The  following  unit  stresses  are  allowed  for  the  total 
dead  load,  live  load  and  wind  load : 


Silicon 
Steel 
30,000 
30,000 


Medium 
Steel 
20,000 
24,1100 

11.2IHI 


Tension  and  compression*  

Tension  and  compression  for  wind 

Shear,  webs  

Shear,  pins  

Bearing,  pins   30.000 

Bending,  plates  and  shapes   30,000 

Bending,  pins  

♦Compression  as  reduced  by  Gordon  s  formula, 
only  for  nickel  steel  (eye-bars). 


Nickel 
Steel 

35,000f 
35. min 


20,000 
20,000 


20,000 
35,000 


35,000 
tTension 


232 


ENGINEEEING  NEWS 


Vol.  74,  No.  5 


For  members  having  alternate  stress,  the  gross  and  net 
sections  required  for  compression  and  tension  stresses  re- 
spectively are  determined  and  half  the  smaller  section  is 
added  to  the  larger  section.  The  net  sections  and  gross 
sections  are  used  where  tension  and  compression  respec- 
tively are  the  governing  stresses.  Pin  plates  are  propor- 
tioned for  the  sum  of  both  stresses,  except  where  governed 
by  the  section  required  at  pin  holes.  Members  subject  to 
both  axial  and  bending  stresses  are  so  proportioned  that 
the  combined  fiber  stresses  will  not  exceed  the  allowed 
axial  stress. 

m 

aft  Ssum  Fips^micnsco) 

The  City  Engineer  of  San  Francisco,  M.  M.  O'Shaugh- 
nessy,  made  a  report  to  the  Board  of  Supervisors  of  the 
city,  on  July  2,  summarizing  various  propositions  which 
have  been  made  to  the  city  for  the  disposal  of  its  garbage 
and  refuse.  E.  G.  Borden  offered  to  erect,  at  his  own 
cost,  a  50-ton  experimental  hydro-incinerator  under  the 
Heslewood  patents.  The  incinerator  may  be  briefly  de- 
scribed as  a  modified  gas  producer.  Mr.  Borden  claimed 
that  the  plant  would  produce  low-grade  fuel  gas  and 
clinker,  both  salable  articles,  and  estimated  the  cost  of  a 
50-ton  plant  at  .$8650.  After  the  plant's  success  had  been 
demonstrated  he  would  sell  it  to  the  city  at  cost,  the  city 
to  pay  in  addition  $50,000  for  the  use  of  the  patents  cov- 
ering its  construction,  with  the  right  to  erect  such  addi- 
tional plants  as  it  might  require. 

Collins  &  Pellett  offered  to  install  garbage  incinerators 
with  a  capacity  of  512  tons  per  day  of  24  hr.  for  $340,000, 
guaranteeing  them  to  be  odorless  and  practically  smoke- 
less. 

Fred  T.  Smith  offered  to  reconstruct  the  old  Thackeray 
incinerator  plant  belonging  to  the  city  for  $255,000,  so 
that  it  would  have  a  capacity  of  720  tons  per  day  of  16  hr. 
As  an  alternate  proposition  he  would  rebuild  the  plant 
for  $85,000  and  operate  it  for  ten  years  for  60c.  per  ton 
of  garbage  delivered,  the  city  to  guarantee  an  average  of 
500  tons  or  more  per  day.  He  also  offered  to  construct 
a  new  plant  of  720  tons'  capacity  per  clay  of  16  hr.  for 
$510,000,  or  for  $175,000  with  a  ten-year  operating  con- 
tract. This  proposition  was  accompanied  by  detailed 
specifications  as  to  the  operation  of  the  incinerator  with- 
out dust,  smoke,  odor  or  other  nuisance. 

T.  J.  Lacey,  of  San  Antonio,  Tex.,  offered  a  scheme  for 
utilizing  garbage  in  the  manufacture  of  fuel  briquettes. 
J.  E.  Briggs  offered  the  De  Carie  incinerator.  H.  B. 
Harris,  of  Nashville,  Tenn.,  offered  a  garbage  incinerator 
of  his  own  design.  Charles  Turner,  Vice-President  and 
General  Manager  of  the  San  Francisco  Disposal  Co., 
proposed  a  separate  collection  of  garbage  and  refuse,  the 
latter  to  be  disposed  of  in  the  Islais  Creek  incinerator 
and  the  former  to  be  treated  by  the  reduction  method  in  a 
plant  that  his  company  has  built  and  would  enlarge  to 
provide  sufficient  capacity  for  the  city.  J.  M.  Hirsch, 
of  Chicago,  offered  a  chemical  treatment  for  garbage 
claimed  to  produce  valuable  byproducts. 

Richard  Schmidt  asked  for  a  35-year  franchise  to  dis- 
pose of  all  the  garbage,  refuse  and  waste  matter  collected 
in  the  city  by  dumping  it  on  waste  land  and  covering  it 
with  layers  of  earth,  at  a  price  of  60c.  per  ton  delivered, 
including  that  delivered  by  private  scavengers  as  well  as 
by  the  city.    For  such  a  franchise  he  offered  to  pay  to 


the  city  the  sum  of  3c.  per  ton  during  the  first  year  of 
operation  and  4c.  per  ton  thereafter. 

Mr.  O'Shaughnessy  has  investigated  the  method  of 
garbage  disposal  proposed  by  Mr.  Schmidt,  which  is  in 
use  at  Seattle,  Wash.,  and  submitted  statements  from  the 
President  of  the  Board  of  Health,  the  City  Engineer  and 
the  head  of  the  refuse-disposal  department  of  Seattle, 
expressing  satisfaction  with  this  method  as  used  in  that 
city.  Mr.  O'Shaughnessy  recommended  that  before  enter- 
ing into  any  negotiations  for  the  disposal  of  San  Fran- 
cisco refuse  by  incineration  or  reduction,  a  thorough  trial 
should  be  made  of  the  method  proposed  by  Mr.  Schmidt. 

Wat©2>  PoMuaftiioim  Eiaf® aimed  at 
Hfisiflas'as,  Falls 

The  Supreme  Court  of  New  York  issued  an  injunction 
on  J uly  5  restraining  the  City  of  Niagara  Falls  from  dis- 
charging the  effluent  of  the  municipal  water-works  filter 
plant  in  such  a  manner  as  to  pollute  the  water  taken 
from  the  Niagara  River  by  the  Western  New  York  Wa- 
ter Co.  The  city  and  the  company  are  competitors  in 
furnishing  water  to  the  people  of  Niagara  Falls.  The 
municipal  water-works,  located  about  two  miles  above 
the  city,  takes  water  from  the  river  through  an  intake 
extending  some  2000  ft.  beyond  the  shore,  carrying  it  to  a 
filter  plant  built  in  1912.  There  is  discharged  into  the 
river  from  this  filter  plant  annually  about  550  tons  of 
suspended  matter  from  the  sedimentation  basins,  an 
equal  amount  of  solids  in  effluents  from  the  filter  beds, 
and  about  300  tons  of  chemicals  used  in  treating  the 
water  at  the  filtration  plant. 

About  two  miles  down  the  river  from  this  municipal 
water-works  filter  plant  is  the  intake  of  the  Niagara  Falls 
Power  Co.,  from  which  the  Western  New  York  Water 
Co.  draws  its  supply  for  domestic  use.  The  water  com- 
pany claimed  that  the  discharge  from  the  municipal 
filter  plant  above  materially  increased  the  amount  of  sus- 
pended matter  in  its  water  supply,  as  well  as  the  per- 
centage of  bacteria,  thereby  subjecting  the  company  to 
greater  expense  in  filtering  the  supply  before  delivering 
it  to  consumers.  The  river,  however,  carries  a  large 
amount  of  pollution  anyway,  and  the  attorneys  for  the 
city  contended  that,  this  being  the  case,  it  was  imma- 
terial that  the  effluent  from  the  municipal  filter  beds 
was  discharged  into  the  river.  The  attorneys  for  the 
company,  however,  showed  that  there  was  a  trunk  sewer 
near  the  municipal  filtration  plant  into  which  the  efflu- 
ent from  that  plant  could  be  discharged  as  conveniently 
as  into  the  river,  and  with  little  more  expense,  and  which 
would  deliver  the  effluent  below  the  falls. 

Under  these  conditions  the  court  decided  that  it  was 
reasonable  to  require  the  city  to  discharge  the  efflu- 
ent from  its  filtration  plant  into  the  sewer  instead  of 
into  the  river  itself.  Issuance  of  the  injunction  Avas 
delayed  for  six  months  to  give  the  city  time  to  make 
this  change.  The  case  was  notable  for  the  conflicting 
evidence  of  the  chemists  testifying  on  opposite  sides  of 
the  case.  The  court  decided  in  favor  of  the  testimony 
presented  by  the  plaintiff  on  the  ground  that  the  tests 
made  by  its  chemists  were  the  more  reliable,  in  that  they 
tested  the  acidity  of  the  gelatine  used  in  their  examina- 
tions. The  experts  for  the  plaintiff  were  H.  F.  Huy,  of 
Buffalo,  and  James  M.  Caird  and  F.  J.  Longley,  of  Troy. 
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A  two-mile  automobile  speedway  or  racetrack  60  ft. 
wide,  with-  a  6-in.  concrete  pavement,  is  under  construc- 
tion near  Fort  Snelling,  in  the  southwestern  part  of 
St.  Paul,  Minn.  Races  are  scheduled  for  Sept.  4,  and 
every  effort  is  being  made  to  rush  the  work. 

A  sketch  plan  of  the  track  is  shown  in  Fig.  1.  It  con- 
sists essentially  of  two  short  tangents  (549.6  ft.)  and  two 
circular  arcs  of  1245.89  ft.  radius,  each  3130.4  ft.  long 
and  each  connected  to  the  tangents  by  easement  spirals 

3, 5W'G>v"&&B>/7a!s>\ 
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FIG.  1. 


SKETCH  PLAN  OP  TWIN  CITIES  MOTOR 
SPEEDWAY 


800  ft.  long.  The  track  proper  is  60  ft.  wide,  but  in 
front  of  the  grandstands  the  width  is  80  ft. 

The  curves  are  banked  by  an  earth  fill  13  ft.  high.  The 
concrete  pavement  on  the  higher  half  of  the  fill  is  rein- 
forced. Fig.  2  is  a  cross-section  on  the  800-ft.  easement 
curve,  and  the  accompanying  table  gives  the  elevations 
of  the  four  governing  points  on  the  spiral  cross-sections. 


'£erm 


PIG.  2.     CROSS-SECTION  ON  CURVES 

The  inner  edge  of  the  track  is  a  level  around  the  entire 
circuit. 

The  original  surface  was  fairly  level,  of  a  sandy  soil. 
The  fills  are  made  in  2-ft.  layers  thoroughly  rolled  damp 
with  a  10-ton  roller.    As  an  additional  safeguard  against 

TABLE  SHOWING  ELEVATIONS  AT  THE  VARIOUS 
STATIONS  ON  SPIRAL 


Station 

15  to  15 

16  and  37 

17  and  36 

18  and  35 

19  and  34 

20  and  33 

21  and  32 

22  and  31 

23  and  30 

24  to  29 
38  to  38 


0-Pt.  Point 
99.0 
99.0 
99.0 
99.0 
99.0 
99.0 
99.0 
99.0 
99.0 
99.0 
99.0 


20- 


Ft.  Point 
101.33 
101.11 
100.89 
100.67 
100.44 
100.22 
100.00 

99.77 

99.55 

99.33 
101.33 


40 


■Ft.  Point 
105.67 
105.00 
104.33 
103.67 
103.00 
102.33 
101.67 
101.00 
100.33 
99.67 
1C5.67 


60- 


Ft.  Point 
112.00 
110.67 
109.33 
1OS.0O 
106.67 
105.33 
104.00 
102.67 
101.33 
100.00 
112.00 


settlement,  the  greater  part  of  the  pavement  slab  on  the 
fill  is  reinforced,  as  noted. 

The  concrete  pavement  is  being  constructed  with  regu- 
lation pavement  type  of  portable  concrete  mixers.  Ex- 
pansion joints  are  placed  every  50  ft.  diagonally  across 
the  track  (at  30  deg.  to  the  inner  and  outer  edges).  A 
continuous  longitudinal  joint  extends  through  the  length 
of  the  pavement.  Concrete  tunnels  60  ft.  wide  will  give 
access  to  the  interior  of  the  speedway  area. 


This  track  is  being  built  by  the  Twin  f'ity  Motor 
Speedway  Co.,  for  which  O.  H.  Case  is  chief  engineer. 
Barnard  &  Frederick,  of  Minneapolis,  are  contractors  for 
the  189,000  cu.yd.  of  earthwork.  Hanlon  &  Akes,  Sioux 
City,  are  contractors  for  the  concrete,  and  J.  F.  Sperry, 
St.  Paul,  is  contractor  for  the  reinforced-concrete  grand- 
stands, which  are  designed  to  seat  75,000  spectators. 

W. 

(0<n>in\©s?©i£<s 

A  comprehensive  review  of  methods  which  have  been 
employed  to  repair  cracked  elements  of  reinforced-con- 
crete structures  was  given  some  time  ago  by  Prof.  S. 
Miiller  before  the  Deutsche  Beton  Verein.  His  account 
was  based  on  extensive  experience  in  carrying  out  such 
repair  or  reinforcement,  chiefly  of  floor  slabs  and  beams. 

The  defects  in  question  include  weakness  of  the  slab 
due  to  inadequate  thickness  for  proper  service  as  com- 
pression element  of  the  T-beam;  separation  of  slab  from 
beam;  and  diagonal  or  horizontal  cracking  of  the  beam 
web.  Vertical  cracking,  which  sometimes  occurs,  is  due 
to  shrinkage  and  is  not  considered  dangerous. 

Beams 

In  the  earliest  repair  jobs  on  defective  beams  the  plan 
adopted  was  to  strengthen  the  floor  by  adding  supplemen- 
tary beams  or  by  setting  a  column  under  the  middle  of 
the  weak  beam.  In  some  cases  a  pair  of  I-beams  has  been 
placed  alongside  the  weak  concrete  beam ;  but  this  is  gen- 
erally uneconomical,  because  the  uncertainty  of  the  load 
distribution  makes  it  necessary  to  proportion  the  steel 
beams  to  take  the  entire  load.  Diagonal  cracking,  indi- 
cating a  deficiency  of  shear  reinforcement,  has  been  re- 
paired by  placing  vertical  or  inclined  steel  stirrups  around 
the  web  of  the  beam  and  screwing  them  up  tight.  This 
method  did  not  always  prove  satisfactory,  however,  espe- 
cially in  structures  subject  to  vibration.  The  best  method 
of  repair  yet  developed  is  to  place  cramps  over  the  crack, 
doweled  into  the  sound  concrete  on  both  sides,  and  incase 
them  in  a  shell  of  concrete,  for  which  spare  may  be  made 
by  chipping  off  the  original  concrete  for  a  depth  of  an 
inch  or  so. 

Slabs 

Where  a  slab  requires  to  be  reinforced,  to  provide 
additional  compression  area  for  T-beam  action,  a  good 
bond  of  the  new  top  layer  has  generally  been  obtained. 
Thorough  cleaning  of  the  surface  is  first  necessary,  fol- 
lowed by  roughening  the  old  concrete  by  picking  or  other- 
wise ;  after  wetting  the  surface,  a  2-in.  layer  of  concrete 
well  reinforced  by  a  strong  mesh  is  placed.  The  mesh 
should  be  tied  to  the  reinforcement  of  the  old  concrete  by 
steel-tie  members. 

Where  slab  and  beam  have  separated  the  scheme  has 
been  employed  of  adding  such  a  reinforced  upper  layer  on 
top  of  the  slab  and  tying  this  down  through  holes  in  the 
slab  to  cross-bars  passed  through  holes  in  the  stem  of  the 
beam. 

It  has  been  found  that  painstaking  work  is  necessary 
for  success  in  repairing  reinforced-concrete  structures. 
With  care,  however,  the  patches  or  new  elements  can  be 
made  structurally  integral  with  the  old  parts.  Satisfac- 
tory appearance  can  be  secured.  In  the  best  work  the 
patches  are  practically  invisible. 
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The  Public  Utilities  Commission  of  the  city  and  county 
of  Denver,  Colo,  on  July  19  entered  into  a  contract  with 
Van  Sant-Houghton  Co.,  engineers  and  contractors  of 
Denver  and  San  Francisco,  for  making  surveys,  plans, 
specifications,  and  a  detailed  report  preliminary  to  asking 
for  bids  on  the  construction  of  a  complete  new  water- 
works plant  for  the  city.  All  questions  relating  to  water- 
supply,  location,  cost,  etc.,  will  be  considered.  The  work 
will  commence  at  once  and  will  require  several  months 
for  completion. 

Hinmpeipiiall  Vadllley  jEs^&lhq^s^M.® 
Testis  Biagpim©©2:>flimg>  Woirl&s 
[Contributed] 

A  few  brief  notes  on  the  earthquake  of  June  22,  1915, 
in  the  Imperial  Valley,  California  and  Mexico,  were  given 
in  Engineering  News,  July  1,  p.  46.  A  more  detailed  ex- 
amination has  now  been  made  than  was  then  possible  and 
shows  that  the  early  reports  of  damage  were  exaggerated ; 
the  shock,  however,  was  severe. 

Only  those  buildings  suffered  which  were  of  inferior 
construction.  Brick  and  concrete  structures  having  any 
reinforcement  at  all  were  practically  untouched.  Frame 
buildings  sustained  very  little  damage.    On  reinforced- 


injury  of  consequence  at  the  old  breaks  of  the  Colorado 
River.  On  the  Imperial  Valley  irrigation  lines  some  of 
the  embankments  developed  shallow  longitudinal  settle- 
ment cracks ;  the  puddling  around  some  structures  cracked 
away,  but  not  enough  to  cause  serious  leakage.  In  places 
timber  work  was  found  out  of  line. 

The  main  canal  was  carrying  4500  sec.-ft.  at  the  time 
of  the  shock,  but  it  was  not  found  necessary  to  diminish 
the  flow.  Along  some  of  the  minor  canals  which  were 
running  near  their  capacity  water  was  shaken  over  the 
levee  tops;  but  the  disturbances  did  not  continue  long 
enough  to  cause  serious  breaks.  The  New  River  flume,  a 
$90,000  project  just  completed,  is  intact.  This  flume  is 
carried  on  a  timber  trestle,  in  some  places  elevated  50  ft. 
on  pile  bents  driven  35  ft. 

The  net  result  of  this  earthquake  probably  will  be  bene- 
ficial. Only  a  few  days  elapsed  before  the  towns  began 
passing  much  needed  ordinances  regulating  building  con- 
struction. As  a  result  of  this  severe  test  of  the  engineer- 
ing works  in  the  valley,  the  confidence  of  the  people  in 
their  safety  and  value  has  been  greatly  strengthened. 

The  invitation  from  Secretary  Daniels  to  the  principal 
national  engineering  societies  to  nominate  representa- 
tives on  the  proposed  Naval  Inventions  Board  appears 


TYPICAL,  EXAMPLES  OF  EARTHQUAKE    DESTRUCTION  IN  CALEXICO,  CALIF. 


concrete  work  only  the  surface  decorations  were  injured, 
except  where  there  was  some  fire  damage.  In  several 
structures  hair-cracks  were  found  penetrating  as  far  as  the 
reinforcement,  but  stopping  there.  Most  of  the  damage 
was  due  to  lack  of  proper  ties  and  bonding  in  the  cheap 
brickwork,  which  had  been  permitted  with  the  rapid 
growth  of  the  cities  and  in  the  absence  of  building  restric- 
tions. 

The  Masonic  Temple  in  Calexico,  Calif.,  a  well-tied 
and  anchored  two-story  brick  building,  was  uninjured, 
though  reported  in  the  newspapers  as  a  wreck.  Calexico 
had  two  fires,  but  they  were  controlled,  since  the  damage 
to  water  mains  was  slight.  The  loss  in  Calexico  is  esti- 
mated at  $100,000  maximum ;  at  El  Centro  it  may  rise  to 
$500,000.  Throughout  the  valley  there  was  little  injury 
to  city  improvements. 

A  most  interesting  result  is  the  good  showing  made  in 
river-protection  and  irrigation  works.     There  was  no 


to  have  been  due,  partly  at  least,  to  the  initiative  of 
Frank  J.  Sprague.  Mr.  Sprague  was  graduated  from 
Annapolis  and  spent  five  years  in  the  navy  after  gradua- 
tion, resigning  in  1884  to  engage  in  the  pioneer  work 
of  electrical  development.  The  following  is  quoted  from 
Mr.  Sprague's  letter  to  Secretary  Daniels: 

Permit  me  to  congratulate  you  upon  having  decided  to 
create  a  Board  of  Invention  and  Development,  to  be  aided  by 
an  advisory  board  of  civilian  engineers,  a  project  the  necessity 
for  which  I  have  long  had  in  mind.  The  great  necessity  for 
and  possible  utility  of  such  an  organization  cannot  be  better 
set  forth  than  as  stated  in  your  published  letter  to  Mr.  Edison, 
for  it  is  unquestionably  true  that  the  United  States  is  woefully 
deficient  not  alone  in  the  actual  preparation  for  defense  but 
in  the  knowledge  of  many  things  essential  to  such  defense. 

On  account  of  the  limitations  in  authority  and  expendi- 
ture, and  the  routine  hitherto  pertaining  to  Government  mat- 
ters,' it  has  been  almost  impossible  for  men  with  meritorious 
inventions  to  have  them  properly  considered,  or  even  if 
considered  to  have  them  developed.  It  has,  therefore,  fallen 
upon  many  in  civil  life  to  help  develop  and  finance  inventions 
of  this  character.    Since  my  own  resignation  from  the  naval 
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service  and  the  taking  up  of  industrial  development  in  the 
electrical  field,  I  have  had  many  matters  presented  to  me 
which  would  have  warranted  thorough  governmental  investi- 
gation, and  sometimes  I  have  lent  a  hand. 

It  seems  to  me  that  provision  for  investigation  and  possi- 
ble experimental  equipment  should  take  into  account  the 
needs  of  both  services,  for  not  only  are  many  inventions 
equally  valuable  for  the  navy  and  the  army,  but  researches 
can  be  carried  out  jointly  far  more  effectively  and  with  ma- 
terial saving  in  expense. 

I  am,  perhaps,  not  warranted  in  offering  advice,  but  on 
account  of  the  vital  importance  of  the  proposed  undertaking, 
and  because  such  measure  of  professional  success  as  has  come 
to  me  is  largely  due  to  my  naval  training,  I  will  venture  some 
suggestions: 

First.  In  view  of  the  confidential  character  of  most  of  the 
communications  to  the  board  and  the  possible  attitude  of 
"hyphenates"  in  critical  times,  your  advisers,  whether  men 
of  purely  civil  education  or  men  in  civil  life  who  have  had 
the  advantages  of  West  Point  or  Annapolis  training,  should 
be  dyed-in-the-wool  Americans  from  birth  up. 

Second.  With  sane  inventors  there  should  be  included  men 
who  are  also  engineers  who  deal  with  constructive  problems, 
and  who  can  pass  upon  the  practicability  and  value  of  in- 
ventions in  the  same  manner  as  they  now  do  for  great  com- 
mercial organizations — an  essential  if  the  highest  efficiency 
is  to  be  attained. 

With  regard  to  this  latter  suggestion  it  might  be  well  to 
call  into  preliminary  consultation  the  presidents  of  the  various 
national,  and  perhaps  some  other,  engineering  societies  before 
making  a  final  selection.  These  include  in  their  membership 
most  of  the  prominent  engineers  and  inventors  in  the  coun- 
try, the  men  on  whose  work  much  of  our  great  industrial 
development  has  been  founded. 

As  a  past-president  of  three  of  these  societies,  I  feel  war- 
ranted in  expressing  the  opinion  that  if  the  present  presidents 
were  requested  by  you  to  discuss  the  formation  and  member- 
ship of  the  proposed  advisory  board,  and  were  asked  to  submit 
a  number  of  names  whom  they  could  recommend  for  consid- 
eration as  members,  they  would  be  glad  to  comply  with  your 
request. 


A  project  for  a  tunnel  under  the  East  Eiver  from  59th 
St.  in  the  Borough  of  Manhattan  to  Long  Island  City 
was  approved  by  the  Board  of  Estimate  and  Apportion- 
ment of  New  York  City  on  July  21.  It  has  hitherto  been 
planned  to  carry  subway  trains  over  the  East  Eiver  from 
Manhattan  to  Long  Island  City  by  means  of  the  Queens- 
boro  cantilever  bridge,  which  is  between  59th  and  60th 
St.  The  original  plans  for  this  bridge,  however,  did  not 
provide  adequate  strength  for  the  operation  of  the  sub- 
way trains,  except  by  spacing  them  some  distance  apart. 
This  matter  was  fully  discussed  in  the  report  on  the 
design  of  the  bridge  made  at  the  time  of  its  completion 
by  Boiler  &  Hodge  and  published  in  Engineering  News. 
It  has  been  estimated,  however,  that  at  an  expense  of 
about  $2,500,000  the  bridge  could  be  strengthened  so  that 
it  would  be  safe  for  the  use  of  subway  trains. 

An  offer  was  made  to  the  city  last  spring  by  Michael  J. 
Degnon,  president  of  the  Degnon  Contracting  Co.,  which 
has  the  contract  for  subway  work  at  59th  St.,  offering  to 
build  a  tunnel  under  the  East  River  for  the  city  at  that 
point  at  an  expense  not  to  exceed  $4,500,000 ;  or,  if  both 
tracks  of  the  tunnel  were  located  under  60th  St.  instead 
of  one  through  59th  St.  and  one  through  60th  St.,  as 
originally  planned,  for  a  maximum  of  $4,000,000. 

It  will  be  necessary  for  the  city  to  prepare  plans  and 
specifications  and  advertise  for  bids  for  the  tunnel  con- 
struction; but  Mr.  Degnon's  agreement  to  submit  a  bid  not 
exceeding  that  amount  in  case  such  plans  are  adopted 
furnishes  a  guarantee  to  the  city  as  to  the  maximum  cost. 
Including  interest  charges  on  each  of  the  works  while 
under  construction,  the  cost  of  dredging  in  connection 
with  the  tunnel  and  some  other  items,  it  is  estimated  that 


the  additional  cost  of  the  tunnel  plan  over  the  bridge  plan 
would  be  about  $2,500,000. 

The  Public  Service  Commission,  which  had  the  matter 
under  consideration  in  the  spring,  decided  in  favor  of  the 
bridge  plan.  The  Board  of  Estimate,  however,  at  the 
meeting  referred  to,  reached  a  contrary  decision  and 
adopted  resolutions  notifying  the  Public  Service  Commis- 
sion that  it  was  ready  to  provide  funds  for  proceeding 
with  the  tunnel  plan.  The  arguments  which  have  in- 
fluenced the  Board  of  Estimate  in  its  decision  in  favor 
of  the  tunnel  plan  are  that  in  view  of  the  rapid  increase 
in  motor  trucks  and  the  rapid  growth  of  Long  Island  City 
as  a  manufacturing  district,  as  well  as  in  population, 
the  full  capacity  of  the  Queensboro  Bridge  will  eventually 
be  needed  for  vehicle  traffic,  and  no  more  railway  tracks 
should  be  placed  upon  the  structure. 

There  is,  further,  a  considerable  operating  economy  in 
hauling  subway  trains  through  a  tunnel  under  the  river 
rather  than  across  a  bridge  over  it.  The  subway  tracks 
are  normally  20  to  30  ft.  below  the  street  level ;  and  in 
order  to  rise  from  this  level  and  pass  over  a  bridge  about 
150  ft.  above  the  water,  power  must  be  expended  to  lift 
the  train  the  whole  distance,  and  grades  of  over  5%  must 
be  used.  In  passing  through  a  tunnel  under  the  river,  on 
the  other  hand,  the  vertical  descent  is  very  much  less 
than  the  rise  required  to  cross  the  bridge.  Furthermore, 
the  momentum  galined  by  the  train  in  running  down  the 
grade  of  one  approach  accelerates  it  without  any  con- 
sumption of  power,  and  in  ascending  the  grade  on  the 
opposite  side  the  opposing  grade  serves  to  slacken  the 
train's  speed  as  it  approaches  the  station. 

foip  HMiiinifOflS 

The  Illinois  Sanitary  Engineering  Bureau  has  been 
organized  recently  as  a  department  of  the  State  Board  of 
Health,  appropriations  amounting  to  $11,550  per  annum 
having  been  made  to  the  board  at  the  last  session  of  the 
state  legislature.  This  is  the  result  of  an  active  campaign 
by  Dr.  G.  St.  Clair  Drake,  secretary  and  executive  officer 
of  the  board.  The  items  provided  in  the  bill  are  as  fol- 
lows, all  except  the  last  being  annual  amounts:  Chief 
sanitary  engineer,  $3600 ;  two  assistant  engineers,  $1200 
each ;  stenographer  and  clerk,  $900 ;  office  and  laboratory 
supplies,  postage  and  expenses,  $1750;  traveling  expenses, 
$1500 ;  fixtures  and  other  equipment  for  office  and  labora- 
tory, $1400. 

Plans  for  work  which  will  be  undertaken  at  the  outset 
have  been  discussed  only  briefly,  but  the  board  has  already 
received  a  large  number  of  requests  for  advice  and  counsel 
on  matters  pertaining  to  sewer  installations,  garbage- 
disposal  plants  and  sanitary  investigation  of  school  houses, 
the  latter  made  necessary  by  a  law  recently  enacted.  It 
is  desired  also  to  formulate  rules  and  regulations  to  gov- 
ern the  sanitary  conduct  of  construction  camps,  summer 
resorts,  picnic  groves,  and  state  and  county  fair  grounds. 

For  the  purpose  of  promoting  the  immediate  organiza- 
tion of  this  new  bureau,  the  State  Board  of  Health  has 
the  services  of  Paul  Hansen,  Engineer  of  the  State  Water 
Survey,  who  will  take  a  leave  of  absence  from  his  present 
position  long  enough  at  least  to  develop  this  new  service 
of  the  board.  Eventually  all  positions  in  the  bureau  will 
be  filled  through  competitive  test  conducted  by  the  Civil 
Service  Commission. 
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i  <n>m  In! ©HE  (Gra^t©  3Biriidlg>©9 
M©w  YsmpIKi  Catty 

The  accompanying  views  show  the  Hell  Gate  bridge  of 


the  New  York  Connecting  E.E.  at  one  of  its  most  inter- 
esting stages  of  construction.  As  these  photographs  were 
taken  a  very  particular  operation  was  being  carried  out 
by  the  erection  forces  of  the  American  Bridge  Co. 

The  two  halves  of  the  arch  are  erected  as  cantilevers, 
with  temporary  backstays  holding  them  up,  as  shown  in 


the  sketch  in  Engineering  News,  Jan.  8,  1914,  p.  62,  and 
Apr.  8,  1915,  p.  698.  The  east  or  Astoria  end  of  the 
bridge  has  been  erected  for  seven  panels — about  300  ft. — 
with  a  backstay  hitched  to  the  end  pin  of  the  top  chord 
(see  Engineering  News,  Apr.  8,  1915,  pp.  698  and  699). 

For  the  rest  of  the  half-arch  a  backstay  leading  over 
a  higher  point  of  support  and  hitched  to  the  fifth  panel 
point  of  the  top  chord  is  to  do  duty.  The  second  back- 
stay has  been  completed  during  the  last  few  weeks,  and 


FIG.  1.     EAST  OR  LONG  ISLAND  END  OP  HELL  GATE  ARCH  ACROSS  THE  EAST  RIVER  AT  NEW  YORK  CITY 
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on  July  22  and  23  the  load  was  transferred  to  it  from 
the  first  backstay.  At  the  time  the  view  in  Fig.  1  was 
taken  a  gang-  of  men  was  at  work  driving  out  the  last  pin 
of  the  lower  backstay. 

On  top  of  the  new  backstay  supports  and  under  the 
saddles  of  the  second  backstay  were  set  two  enormous 
hydraulic  jacks,  each  of  2400  tons  lifting  capacity.  The 
jacks  were  operated  to  lift  the  saddles  until  the  short 


were  eight  eye-bars  to  each  trass,  four  inside  the  chord 
and  four  outside,  but  both  pins  came  out  with  no  special 
difficulty. 

The  jacks  will  be  used  again  in  making  the  closure  of 
the  arch  at  the  center. 

The  west  or  Ward's  Island  end  of  the  arch  is  now  three 
panels  out,  and  the  upper  backstay  is  being  erected.  This 
end  has  reached  about  the  same  stage  of  construction  as 


FIG.  2.    THE  HELL  GATE  BRIDGE  ON  JULY  23,  1915 


FIG.  3.     THE  WEST  APPROACH  OVER  WARD'S  ISLAND 


lengths  of  eye-bar  which  made  the  hitch  of  the  first  back- 
stay were  slacked  off.  As  computed  beforehand,  this 
required  a  jack  lift  of  about  20  in. 

The  eye-bars  were  watched,  and  they  became  slack  at  a 
lift  within  a  fraction  of  an  inch  of  the  computed  amount. 
Then  the  eye-bar  pins  were  driven  out,  the  upper  saddles 
being  blocked  in  position  with  plate  blocking.  There 


the  east  end  had  when  the  views  in  Engineering  News, 
Apr.  8,  1915,  were  published.  Work  will  be  pushed  until 
this  end  is  as  far  along  as  the  east  end,  and  then  both  will 
be  built  forward  to  the  center,  and  the  two  halves  of  the 
arch  lowered  to  connection.  The  present  season  will  see 
the  arch  closed  at  the  crown.  The  viaduct  approach  from 
the  west  is  nearing  completion  as  shown  in  Fig.  3. 
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The  Cleveland,  Akron  &  Canton  Terminal  Eailway 
Co.,  backed  by  0.  C.  Barber,  has  received  a  franchise 
from  the  Cleveland  City  Council  to  build  a  subway  from 
the  lake  to  the  southerly  limits  of  the  city,  passing  un- 
der E.  55th  St.  It  is  estimated  that  the  proposed  tun- 
nel will  involve  an  expenditure  of  $10,000,000  and  will 
require  seven  years  to  construct.  The  plans  contemplate 
the  building  of  factories  along  the  line  of  the  tunnel, 
with  direct  connections  to  them  from  the  tunnel  line.  The 
company  has  made  contracts  with  the  Osborne  Engineer- 
ing Co.,  of  Cleveland,  and  the  Foundation  Co.,  of  New 
York,  to  prepare  plans  for  the  subway,  the  freight  sta- 
tions, and  the  lake-front  development  at  the  foot  of 
E.  55th  St. 

The  City  Council  has  also  granted  to  the  Cleveland 
&  Youngstown  Railway  Co.  a  franchise  to  create  a  great 
freight  terminal  in  the  lower  Broadway  district.  Some 
forty  city  streets  will  have  to  be  vacated  to  make  the 
terminal  a  possibility.  The  franchise  ordinance  has  now 
been  signed  by  the  mayor,  who  withheld  his  approval 
until  the  company  agreed  to  an  amendment  providing 
for  electric  traction.  The  adoption  of  such  traction,  how- 
ever, is  conditional  upon  its  use  by  the  railways  with 
which  the  new  line  will  connect.  It  is  proposed  also 
that  the  company  should  be  required  to  build  a  union  sta- 
tion on  the  Mall. 

m 

C^toHf  at  CsiBimdleim  Beimdl  ©ia 
tlh®  MassouMra  Mines' 

Near  Camden,  Mo.,  about  30  miles  east  of  Kansas  City, 
the  Missouri  River  makes  a  long  horseshoe  bend.  The 
length  of  the  river  channel  around  this  bend  is  about 
IIV2  miles,  and  the  distance  across  the  neck  of  the  bend 
is  only  about  2  miles.  During  the  recent  high  water  in 
the  Missouri,  the  river  spread  over  the  bottom  lands  and 
cut  across  the  neck  of  the  bend  a  channel  through  which 
practically  the  entire  flow  of  the  river  is  now  passing. 
The  average  fall  of  the  river  is  about  0.8  ft.  per  mile. 
The  fall  in  the  new  channel  across  the  neck  of  the  bend 
is  stated  to  be  about  8  ft.  This  steep  slope  gives  the 
water  flowing  through  the  cutoff  a  high  velocity,  and  it 
is  impossible  for  boats  ascending  the  river  to  breast  the 
rapid  current. 

A  steamer  belonging  to  the  Kansas  City  &  Missouri 
River  Navigation  Co.,  which  was  returning  from  St. 
Louis  towing  a  barge,  attempted  to  navigate  the  old 
channel  around  the  bend.  When  it  arrived  at  the  upper 
end  of  the  cutoff  the  strength  of  the  current  passing 
into  the  cutoff  tore  the  barge  free  from  the  steamer,  and 
it  was  carried  down  through  the  cutoff.  The  steamer 
turned  back  downstream  and  finally  overtook  the  barge 
22  miles  below  the  point  where  it  had  broken  loose. 

About  $80,000  worth  of  bank  revetment  work  has  just 
been  completed  by  the  government  engineers  along  the 
Camden  bend;  and  should  the  river  maintain  perman- 
ently its  new  location,  this  work  will  be  useless.  It  is 
stated  that  at  one  time  the  land  owners  in  the  vicinity 
offered  to  obtain  the  right-of-way  and  present  it  to  the 
Government  if  it  would  excavate  a  channel  across  the 
bend  which  the  river  has  now  made  for  itself.    This  is 


in  accord  with  the  well-known  belief  among  laymen  in 
the  Missouri  and  Mississippi  valleys  that  the  way  to 
regulate  these  great  rivers  is  to  cut  off  all  the  bends 
and  make  a  straight  course  for  the  stream.  The  govern- 
ment engineers,  of  course,  refused  the  offer,  pointing  out 
to  those  that  made  it  that  such  a  cutoff  would  undoubt- 
edly cause  destructive  changes  in  the  channel  of  the 
river  above  and  below,  to  say  nothing  of  the  injurious 
effects  upon  navigation. 

H 

Track  Subsidence  on  the  Erie  R.R.  at  Dunmore,  Perm., 
caused  three  freight  cars  to  sink  12  ft.  into  a  coal-mine  drift 
of  the  Pennsylvania  Coal  Co.  The  zone  of  settlement  in- 
cluded three  tracks  of  the  line  for  a  distance  of  about  100  ft., 
the  depth  being  12  ft.  throughout  this  length.  The  hole  was 
filled  with  ashes. 

The  Derailment  of  an  Electric  Car  on  the  International 
Ry.  at  Queenstown,  Ont.,  July  7,  which  caused  the  death  of 
15  persons,  has  been  investigated  by  a  coroner's  jury.  Accord- 
ing to  the  testimony  of  the  motorman  of  the  derailed  car,  the 
usual  speed  in  passing  over  the  sharp  curve  where  the  derail- 
ment occurred  was  from  three  to  four  miles  an  hour.  He  esti- 
mated the  speed  as  about  30  mi.  an  hour  when  the  derailment 
occurred.  The  brakes  worked  all  right,  but  the  wheels 
skidded.  He  did  not  know  whether  there  was  sand  in  the 
sand  boxes  or  not,  said  it  was  not  customary  to  use  sand  in 
warm  weather,  and  in  any  event  the  sand  boxes  were  so  lo- 
cated that  they  would  not  discharge  sand  on  the  rail  at  a  sharp 
curve.  When  the  motorman  realized  that  the  wheels  were 
skidding,  he  released  the  air  brake  and  reversed  the  motor,  try- 
ing to  stop  the  car  by  that  means.  But  the  trolley  had  come 
off  the  overhead  wire  and  the  attempt  was  ineffectual.  Bear- 
ing on  the  overloading  of  the  car  at  the  time  of  the  acci- 
dent, the  conductor  said  he  had  taken  up  157  tickets  before  the 
car  went  off  the  tracks. 

One  of  the  Worst  Marine  Disasters  ever  recorded  occurred 
in  Chicago  on  Saturday  morning,  July  24,  when  the  excursion 
steamer  "Eastland"  capsized  while  lying  in  the  Chicago  River 
alongside  a  wharf.  About  2500  passengers  had  gone  on  board 
the  boat,  most  of  them  employees  of  the  Western  Electric  Co., 
for  a  day's  excursion.  The  boat  gradually  listed  over  away 
from  the  wharf,  finally  snapped  the  hawsers  securing  her, 
and  turned  over  on  her  side,  precipitating  the  passengers,  a 
large  proportion  of  whom  were  on  the  upper  deck,  into  the 
river.  Up  to  11  p.m.  on  July  25,  826  bodies  had  been  re- 
covered and  the  total  number  of  missing,  reported  and  esti- 
mated, was  691.  Counting  all  the  missing  as  lost,  this  makes 
the  total  casualties  1517.  The  "Eastland"  was  a  steel  hull 
lake  vessel  built  in  1903,  265  ft.  long,  38  ft.  beam,  with  a 
draft  of  23  ft.  and  a  net  tonnage  of  1218.  It  was  used  for 
several  years  in  excursion  business  from  Chicago  to  South 
Haven,  Mich.,  and  was  for  five  years  in  excursion  service  at 
Cleveland.  Reports  state  that  the  vessel,  which  was  built 
with  fine  lines  for  high  speed,  had  been  criticized  by  lake 
shipping  men  for  its  lack  of  stability,  and  that  extensive  al- 
terations were  made  on  the  boat  last  winter  to  remedy  this 
defect,  the  upper  deck  and  staterooms  being  removed.  It  had 
been  in  service  this  season  from  Chicago  across  Lake  Michigan 
to  St.  Joseph,  Mich.  Investigations  of  the  accident  are  in 
progress  by  the  Department  of  Commerce  and  Labor,  under 
the  personal  direction  of  Secretary  Redfield,  by  a  coroner's 
jury,  and  by  a  federal  grand  jury. 

A  Building  Lot  Sale  by  the  Government  in  the  new  town 
of  Anchorage,  the  southwestern  terminus  of  the  Government 
railroad  now  under  construction  in  Alaska,  netted  $133,000. 
The  lots  averaged  60x140  ft.  and  the  price  realized  was  about 
$300  per  lot,  or  $1600  per  acre.  Three  months  ago  a  dozen 
pioneers  constituted  the  population  of  Anchorage.  On  June 
1  its  population  was  estimated  at  2500. 

Reduction  of  the  Engineering  Staff  of  the  Pennsylvania 
State  Water  Supply  Commission  has  been  made  necessary  by 
the  failure  of  the  legislature  to  pass  an  appropriation  bill  for 
$60,000  to  continue  the  work  of  the  commission's  inventory 
department.  The  1913  legislature  appropriated  $50,000  for  the 
making  of  an  inventory  of  the  state's  water-power  resources. 
The  sum  of  $60,000  was  asked  for  from  the  1915  legislature, 
but  this  was  cut  by  the  legislature  to  $15,000  and  by  the 
governor  to  $7500.  Only  two  employees,  and  those  are  clerks, 
are  to  be  retained.  The  engineer  employees,  13  in  number, 
including  Farley  Gannett,  chief  engineer,  have  been  allowed 
to  resign. 
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Sewage  Disposal  at  Detroit  and  elsewhere  along  the  De- 
troit River  is  being  studied  by  H.  C.  McRae  for  the  United 
States  Public  Health  Service,  acting  under  the  direction  of 
Prof.  Earl  B.  Phelps  in  behalf  of  the  International  Joint  Com- 
mission. In  collaboration  with  Mr.  McRae,  studies  of  the 
sewage-disposal  problem  of  Detroit  are  being  made  by  Clar- 
ence W.  Hubbell,  Consulting  Engineer  for  the  Department 
of  Public  Works  on  Sewerage  Investigations.  Mr.  Hubbell 
is  considering  various  possible  sewage-treatment  schemes 
for  Detroit,  which  may  be  summarized  as  follows:  (1)  Nu- 
merous small  plants  at  some  of  the  53  sewer  outlets  into 
the  river;  (2)  a  smaller  number  of  plants;  (3)  one  plant  for 
the  whole  city.  The  studies  are  taking  into  account  typhoid 
statistics  and  other  related  data. 

A  Union  Station  for  Kansas  City,  Kan.  (across  the  river 
from  Kansas  City,  Mo.)  is  proposed  under  a  200-year  fran- 
chise for  the  Kansas  City  Terminal  Railway  Co.,  of  Kansas 
City,  Mo.  Whether  there  shall  be  one  or  two  union  stations 
(the  latter  providing  for  two  groups  of  roads)  is  to  be  de- 
cided by  public  vote.  The  franchise  provides  also  for  a  four- 
track  elevated  structure  from  Armourdale  to  the  union  station, 
with  a  double-track  extension  to  the  Rock  Island  Lines.  This 
is  to  keep  the  main-line  traffic  clear  of  the  switching  and  in- 
dustrial traffic  in  the  West  Bottoms.  Three  viaducts  across 
the  tracks  are  provided  for,  and  if  the  Metropolitan  Street 
Railway  Co.  builds  tracks  across  these  it  is  to  pay  either  50 
or  66%  of  the  cost  (this  proposition  has  not  yet  been  agreed 
upon).  Other  provisions  include  a  union  ticket  office  in  the 
city,  a  freight  station  handling  freight  independently  of  the 
station  on  the  Missouri  side,  and  agreements  as  to  switching 
changes.  If  the  franchise  is  accepted  by  the  city  commis- 
sioners it  will  be  submitted  to  public  vote  at  a  special  election. 

A  Reform  in  Federal  Building  Construction  is  inaugurated 
in  an  order  issued  by  Secretary  McAdoo  on  June  29  to  the  Su- 
pervising Architect  of  the  Treasury  Department.  Heretofore 
the  amount  spent  in  building  a  post  office  or  custom  house 
has  depended  much  more  upon  the  energy  and  political 
strength  of  the  Congressman  from  the  district  in  which  the 
building  was  to  be  located  than  upon  the  needs  of  the  Govern- 
ment. The  result  has  been  the  erection  of  costly  and  elabo- 
rate stone  buildings  in  country  villages,  while  localities  where 
improved  facilities  were  greatly  needed  received  inadequate 
buildings  or  none  at  all.  It  is  said  that  many  post-office 
buildings  have  been  erected  at  a  cost  of  $50,000  to  $150,000  in 
towns  where  the  total  postal  receipts  would  not  pay  the  cost 
of  maintaining  the  building  after  completion.  Under  the 
order  recently  issued  post-office  buildings  are  divided  into 
four  classes — A,  B,  C  and  D.  Class  A  buildings  may  be 
erected  in  places  where  annual  postal  receipts  are  over  $800,- 
000.  Such  buildings  are  to  have  marble  or  granite  facings 
and  to  be  fireproofed  throughout,  and  when  the  locations  for 
the  buildings  justify  it  they  are  to  have  elaborate  architect- 
ural decorations.  Class  B  buildings  may  be  erected  in  cities 
having  postal  receipts  of  from  $60,000  to  $800,000;  they  are 
likewise  to  be  fireproofed  throughout,  but  to  have  limestone 
or  sandstone  facing  and  less  expensive  interior  finish  and 
decoration.  Class  C  buildings  are  to  be  erected  in  towns  hav- 
ing postal  receipts  of  from  $15,000  to  $60,000,  and  are  to  be  of 
brick  with  stone  or  terra-cotta  trimmings.  The  floors  are  to 
be  fireproof,  but  the  roof  not  necessarily  so.  Finish  and  deco- 
ration are  to  be  more  inexpensive  than  for  class  B  buildings. 
Class  D  buildings  are  designed  for  towns  having  less  than 
$15,000  annual  postal  receipts.  Such  buildings  need  have  only 
the  first  floor  fireproofed,  and  should  be  structures  which  busi- 
ness men  would  consider  a  reasonable  investment.  Plans  of 
building's  hitherto  constructed  are  to  be  used  in  designing  if 
they  are  consistent  with  the  foregoing  requirements.  Standard 
specifications  and  standard  details  are  to  be  prepared  to  econ- 
omize in  architectural  and  engineering  work  in  connection 
with  such  buildings.  The  policy  outlined  has  already  been 
followed  by  the  Treasury  Department  in  the  purchase  of  post- 
office  sites.  Of  303  sites  for  Federal  buildings  authorized  Mar. 
4,  1913,  only  136  have  so  far  been  acquired,  and  the  depart- 
ment has  limited  its  purchases  to  towns  where  construction 
of  a  federal  building  is  justified.  , 
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Messrs.  John  A.  O'Connor,  Assoc.  M.  Am.  Soc.  C.  E.,  and 
Arnold  G.  Chapman,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Albany,  N.  Y., 
have  been  appointed  Executive  Engineers  of  the  Flood  Abate- 
ment Commission  of  Olean,  N.  Y. 

Mr.  Edward  E.  Krauss,  who  recently  retired  from  the  posi- 
tion of  Secretary  of  the  American  Concrete  Institute,  has  be- 
come District  Sales  Manager,  at  Philadelphia,  for  the  Penn- 
Allen  Cement  Co.,  of  Allentown,  Penn. 


Mr.  John  A.  Ferguson,  Assoc.  M.  Am.  Soc.  C.  E.,  recently 
Engineer  of  the  Bureau  of  Building  Inspection,  Department  of 
Public  Safety,  Pittsburgh,  Penn.,  has  been  appointed  Engi- 
neer and  Secretary  of  the  Pittsburgh  Building  Code  Com- 
mission. 

Mr.  Prevost  Hubbard,  Assoc.  Am.  Soc.  C.  E.,  formerly 
Chemical  Engineer  in  Charge  of  the  Division  of  Roads  and 
Pavements  of  the  Institute  of  Industrial  Research,  Wash- 
ington, D.  C,  has  been  appointed  Chief  of  the  Division  of 
Road  Material  Tests  and  Research  of  the  United  States 
Office  of  Public  Roads  and  Rural  Engineering. 

Mr.  H.  L.  Beatty  has  been  elected  President  and  Mr.  A.  O. 
Beatty,  Vice-President  of  M.  Beatty  &  Sons,  Ltd.,  Welland, 
Ont.  Mr.  Harris  T.  Dunbar,  of  Buffalo,  has  been  elected  a 
member  of  the  Board  of  Directors.  Messrs.  V.  R.  Browning 
and  B.  F.  Miles,  Directors,  and  R.  A.  Greene,  M.  Am.  Soc.  M.  E., 
General  Manager,  have  resigned  from  the  company. 

Mr.  W.  E.  Moore,  Fellow  Am.  Inst.  E.  E.,  "Vice-President 
and  General  Manager  of  the  West  Penn  Traction  Co.,  Pitts- 
burgh, Penn.,  has  resigned  in  order  to  devote  his  entire  time 
to  consulting  engineering  practice  covering  power  plants  and 
transmission,  car  shops  and  railway  engineering;  he  will  also 
undertake  appraisals,  property  examinations  for  financing 
purposes,  problems  arising  from  public  service  regulations  and 
advisory  work  in  connection  with  public  utility  management. 

Messrs.  R.  F.  Wagner  and  Carl  Monniche  have  formed  a 
partnership  under  the  firm  name  of  Wagner  &  Monniche, 
Designing  and  Construction  Engineers,  with  offices  in  the  Krise 
Building,  Lynchburg,  "Va.  They  will  specialize  in  structural 
work  in  both  steel  and  reinforced  concrete.  Mr.  Monniche 
was  for  several  years  Assistant  Engineer  with  the  Isthmian 
Canal  Commission  on  the  design  of  the  Balboa  and  Cristobal 
terminals.  Mr.  Wagner  was  also  with  the  Isthmian  Canal 
Commission  in  the  Division  of  Fortifications. 
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William  B.  Taylor,  a  civil  engineer  employed  in  the  New 
York  Sewer  Department,  committed  suicide  July  22. 

Robert  E.  Bustard,  Superintendent  of  Roads  of  Passaic 
County,  New  Jersey,  died  at  St.  Luke's  Hospital,  New  York 
City,  on  July  19  in  his  54th  year. 

Sir  Sanford  Fleming,  Hon.  M.  Can.  Soc.  C.  E.,  one  of  the 
oldest  and  most  famous  civil  engineers  of  Canada,  died  July 
22,  in  Halifax,  N.  S.,  aged  88  years.  From  1871  to  1880  he 
was  Chief  Engineer  of  the  Canadian  Pacific  Ry. 

C.  Lee  French,  Superintendent  of  the  Cumberland  division 
of  the  Baltimore  &  Ohio  R.R.,  died  at  Atlantic  City  on  July 
18,  48  years  of  age.  Mr.  French  had  been  suffering  from 
anemia,  and  after  undergoing  a  series  of  blood  transfusion 
operations  went  to  Atlantic  City  two  weeks  ago  in  an  en- 
deavor to  fully  regain  his  health. 

Joseph  Strawhorn,  Superintendent  of  the  St.  Paul  (Minn.) 
Union  Depot  Co.,  died  at  the  Bethesda  Hospital  in  that  city  on 
July  12,  51  years  of  age.  Mr.  Strawhorn  was  appointed  Su- 
perintendent in  1903.  Later  he  was  Superintendent  of  the 
St.  Paul  Bridge  &  Terminal  Co.,  and  was  reappointed  Super- 
intendent of  the  Union  Depot  Co.  in  1912. 
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COMING  MEETINGS 
AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS. 

Aug.    16-18    and    25-28.     Annual    meeting   in   Los  Angeles, 
Calif.,  Aug.  .16-18;  in  San  Francisco,  Aug.  25-2S.  Secy., 
J.  C.  Olsen,  Cooper  Union,  New  York  City. 
INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 
CIANS. 

Aug.  24-27.    Annual  convention  in  Cincinnati.    Secy.,  Clar- 
ence R.  George,  Houston,  Tex. 
NEW  ENGLAND  WATER  WORKS  ASSOCIATION. 

Sept.  7-9.     Convention  in  New  York  City.     Secy.,  Willard 
Kent,  Narragansett  Pier,  R.  I. 
TRAVELING  ENGINEERS'  ASSOCIATION. 

Sept.  7-10.    Annual  meeting  in  Chicago.    Secy.,  W.  O.  Thomp- 
son, N.  Y.  C.  R.R.,  East  Buffalo,  N.  Y. 
NORTHWESTERN  ROAD  CONGRESS 

Oct.  4-7.  At  Cedar  Rapids,  Iowa.  Secy.,  Jas.  P.  Keenan, 
Milwaukee,  Wis. 
Illuminating  Engineering  Society — At  the  ninth  annual 
convention  of  the  Illuminating  Engineering  Society,  which  is 
to  be  held  in  Washington,  D.  C,  at  the  New  Willard  Hotel, 
Sept.  20-23,  a  session  will  be  devoted  to  the  subject  of  street 
lighting.  At  this  session  will  be  discussed  gas  lighting,  arc 
lamps,  new  types  of  incandescent  lamps,  and  ornamental 
street  lighting.    There  will  be  ten  sessions  in  all,  with  inspec- 
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tion  trips  and  a  reception  and  banquet  among-  the  enter- 
tainment features.  The  headquarters  of  the  society  are  at  29 
West  39th  St.,  New  York  City. 


Equipment  tor  Sand  Photomicrography 

A  summary  of  a  paper  by  N.  C.  Johnson,  entitled  "Micro- 
structure  of  Concrete"  before  the  American  Society  for  Test- 
ing Materials  was  given  in  "Engineering  News,"  July  S,  1915. 
The  photomicrographic  apparatus  used  in  Mr.  Johnson's  in- 
vestigations was  designed  by  the  Bausch  &  Lamb  Optical  Co., 
of  Rochester,  N.  Y.,  and  is  now  generally  available  for  con- 
crete testing  and  investigation. 

The  apparatus,  as  illustrated,  is  assembled  on  a  heavy 
cast-iron  base,  one  side  of  which  is  extended  to  form  a  25-in. 
milled  bed,  along  which  the  optical  bed  carrying  the  camera 
may  be  adjusted.  This  25-in.  bed  is  graduated  to  60  cm.,  and 
has  a  joint  by  which  it  may  be  inclined  and  clamped  in  any 
position  between  the  horizontal  and  vertical.  The  camera- 
bellows  frames  have  supports  which  are  adjustable  along  the 
optical  bed  and  for  centering  the  camera  with  the  micro- 
scope. A  plate  that  slides  along  the  base  carries  clamps  to 
hold  the  microscope  and  has  two  adjustable  lugs  that  permit 


the  beam  of  light  and  holders  for  a  ground  glass  or  ray 
filter. 

For  the  estimation  of  the  proportions  of  sand,  water,  ce- 
ment and  stone  entering  into  a  specimen  of  concrete,  the 
planimeter  is  essential,  and  an  attachment,  shown  in  the  view 
at  the  left,  accommodates  the  instrument.  The  attachment 
is  substituted  for  the  focusing  screen  of  the  camera  and  con- 
sists simply  of  a  circular  ground  glass  set  into  a  wooden 
slab.  Upon  this  table  runs  the  planimeter  by  which  the  areas 
of  the  ingredients,  projected  upon  the  ground  glass  by  the 
microscope,  are  integrated.  The  proportion  by  volume  is 
readily  calculated  from  the  areas  thus  obtained. 

Accessories  which  may  be  obtained  with  this  outfit  com- 
prise a  mechanical  stage  for  the  systematic  examination  of 
the  specimen,  a  specimen  mounter,  a  planimeter  attachment, 
and  a  lens  for  the  photography  of  large  specimens  with  the 
camera  alone. 

*    *  * 
Heat  Insulation  Bricks 

A  new  light  nonconductor  brick  is  being  made  for  boiler 
and  furnace  settings,  breechings,  stocks,  kilns,  ovens,  etc., 
by  the  Armstrong  Cork  Co.,  of  Pittsburgh,  under  the  trade 
name  "Nonpareil."  Similar  insulating  bricks  have  been  made 
in  Europe  for  several  years.  In  making  these  bricks  a  mix- 
ture of  diatomaceous  earth,  clay  and  ground  cork  is  molded, 
dried  and  fired.  The  cork  is  entirely  burned  out.  Each  brick 
is  9x4%x2%  in.  and  weighs  iy2  lb.    The  conductivity  is  re.. 


APPARATUS  FOR  PHOTOMICROGRAPHY  OF  SAND  AND  CONCRETE 


the  removal  and  return  of  the  microscope  without  recenter- 
ing. 

The  microscope,  as  illustrated,  may  be  used  in  either  a 
horizontal  or  vertical  position,  the  former  bringing  the  ground 
glass  of  the  camera  to  a  more  convenient  height  for  focusing 
and  permitting  the  full  length  of  the  bellows  to  be  utilized. 
Illumination  is  furnished  by  a  250-watt  concentrated-filament 
tungsten  lamp  and  reflector  in  a  housing  on  two  vertical  rods 
projecting  from  a  plate  which  is  adjustable  along  an  optical 
bed.  For  oblique  illumination  of  the  specimen  the  bed  pivots 
about  the  camera-base  lock  and  the  lamp-house  slides  along 
the  vertical  rods  and  tilts  on  its  blocks.  The  lamp-house, 
with  base  and  supports,  may  be  removed  from  the  optical 
bed  and  used  for  visual  work  with  the  microscope  alone.  In 
this  case  the  light  is  directed  obliquely  upon  the  object  or 
from  a  vertical  illuminator.  When  transparent  objects  are 
being  examined,  the  light  may  be  trained  upon  the  mirror 
under  the  microscope  stage.  Photomicrographs  of  thin  sec- 
tions may  be  made  in  similar  fashion.  At  the  front  of  the 
lamp-house  is  an  extension  tube  carrying  a  system  of  con- 
densing lenses,  an  iris  diaphragm  for  controlling  the  size  of 


ported  to  be  0.5  (B.t.u.  per  sq.ft.  per  in.  per  deg.  per  hr.),  com- 
pared with  about  5  for  firebrick.  The  material  is  nearly  pure 
silica  and  will  withstand  relatively  high  temperatures,  but  it 
is  not  intended  as  a  refractory  lining.  It  is  recommended 
as  a  backing  for  firebrick,  etc.  The  bricks  are  laid  in  a 
special  cement  composed  of  diatomaceous  earth  and  binder. 
The  cost  of  these  bricks  is  about  $36  per  M. 

*    *  * 

New  Steel  Pole 

A  new  design  of  latticed  steel  pole  for  electric  transmission 
or  distribution  lines  has  recently  been  marketed  by  the  Carbo 
Steel  Post  Co.,  of  Chicago.  It  is  formed  by  two  two-angle 
flanges  riveted  over  the  ends  of  diagonal  lattice  bars.  The 
poles  are  intended  to  be  buried  about  4  ft.,  and  below  ground 
are  double  diagonal  lattice  bars  and  a  heavy  horizontal  dis- 
tance piece.  Each  flange  rests  on  a  triangular  foot  plate,  to 
each  corner  of  which  it  is  connected  by  an  angle  brace. 

High-carBon  steel  is  used.  It  is  claimed  that  the  first  cost 
of  these  poles  is  about  equal  to  wood  but  that  only  half  as 
many  are  needed  on  most  lines. 
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By  E.  C.  Hardman* 


A  reinforced-concrete  viaduct  that  presents  some  more 
or  less  unusual  features  has  recently  been  completed  at 
Canon  City,  Colo.  Among  these  features,  aside  from 
the  smallness  of  the  city  for  which  the  work  was  done,  was 
the  low  cost  of  the  structure — approximately  $1.40  per 
sq.ft.  of  roadway  and  walk. 

Canon  City,  having  a  population  of  5162  in  1910,  is 
situated  in  the  center  of  a  large  apple-growing  territory 
along  the  Arkansas  Eiver  at  the  mouth  of  the  famous 
Royal  Gorge  of  the  Arkansas.  On  the  south  bank  of 
the  river  is  South  Canon,  Prospect  Heights  and  Lincoln 
Park,  with  a  tributary  population  of  some  2000  persons. 
The  river  is  spanned  by  three  steel  highway  bridges.  In 
an  attempt  to  draw  traffic,  and  incidentally  business, 


of  which  is  an  earth  fill  between  retaining  walls,  lias  an 
ascending  grade  of  5.94%  for  a  distance  of  262.67  ft. 
Over  the  Denver  &  Rio  Grande  the  grade  is' level  for 
a  distance  of  65  ft.,  followed  by  208.83  ft.  of  a  1.39% 
descending  grade,  which  in  turn  connects  with  the  river 
bridge  by  a  descending  grade  of  8.11%,  255.5  ft.  in 
length.  The  river  bridge,  a  Pratt  truss  105  ft.  long, 
was  raised  5  ft.  at  the  north  end  in  order  to  reduce  the 
gradient  of  the  connecting  viaduct.  The  last  50  ft.  of 
the  8.11%  grade  is  an  earth  fill  between  retaining  walls, 
from  which  an  earth  descent  on  a  10%  grade  affords' 
access  to  the  level   of  the  tracks  and  roadway. 

The  total  length  of  the  viaduct  is  742  ft.,  of  which 
665  ft.  is  of  concrete  and  77  ft.  is  earth  fill.    The  struc- 


FIG.  1. 


REINFORCED-CONCRETE  VIADUCT  AT  CANON  CITY,  COLO. 
North  end  is  to  the  left 


from  the  tributary  population  to  the  old  portion  of  the 
city,  the  taxpayers  organized  an  Improvement  District 
and  voted  bonds  for  the  construction  of  the  viaduct. 
Thus  the  structure  was  built  for  business  reasons  rather 
than  from  necessity. 

The  viaduct  extends  over  an  old  swampy  river  bed, 
an  alley,  a  large  power  and  irrigation  canal,  the  main 
hue  of  the  Denver  &  Rio  Grande  R.R.,  a  small  unused 
irrigation  ditch,  a  roadway,  the  main  line  and  three  sid- 
ings of  the  Atchison,  Topeka  &  Santa  Fe  Ry.,  joining 
a  steel  river  bridge  at  the  south  end. 

The  structure  has  a  roadway  23  ft.  11  in.  in  width 
between  curbs  and  one  sidewalk  4  ft.  11  in.  in  width. 
A  vertical  clearance  of  26  ft.  is  provided  over  the  Den- 
ver &  Rio  Grande  and  23  ft.  over  the  tracks  of  the 
AMuson,  Topeka  &  Santa  Fe.    The  north  end,  27  ft. 

*307  Cheyenne  Boulevard,  Colorado  City,  Colo. 


ture  is  of  a  girder-and-slab  type,  which  was  selected  in 
order  to  secure  the  required  clearance  over  the  railroad 
tracks  for  the  full  width  of  the  rights-of-way  without 
entailing  the  steeper  approach  grades  which  an  arch 
type  would  have  necessitated.  No  uniform  length  of 
span  was  feasible  because  of  the  fixed  points  at  which 
so  many  of  the  piers  were  best  located.  The  spans  vary 
in  length  from  27  to  44  ft.  for  the  regular  spans,  with 
one  of  60  ft.  and  one  of  65  ft.  over  the  railroad  tracks. 

The  committee  having  charge  of  the  building  of  the 
viaduct  desired  it  to  have  as  massive  an  appearance  as 
possible  compatible  with  low  cost.  For  this  reason  the 
type  of  support  shown  in  Fig.  2  was  selected  instead  of 
the  usual  slender,  heavily  reinforced  column.  As  will 
be  seen,  the  support,  or  pier,  consists  essentially  of  three 
plain  concrete  posts  joined  at  the  top  by  semicircular 
arches,  also  unreinforced.    These  posts,  which  are  1x5 
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ft.  in  plan  in  four  piers  and  4x4  ft.  in  eleven  piers, 
have  battered  bottoms  resting  upon  a  footing  carried  to 
an  underlying  bed  of  boulders  at  depths  of  from  3  to  9 
ft.  All  piers  were  constructed  before  any  superstructure 
was  placed. 

The  superstructure  is  of  the  girder-and-slab  type  de- 
signed for  a  loading  of  100  lb.  per  sq.ft.  of  roadway  and 
walk,  or  a  15-ton  road  roller.    The  railroad  rights-of- 
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DETAILS  OF  TYPICAL  PIER  AND  GIRDER  SPAN 
OF  CANON  CITY  VIADUCT 


way  are  spanned  by  steel  plate-girders  carrying  a  con- 
crete floor-slab  as  shown  in  section  in  Fig.  3,  in  which 
a  unique  lateral  stiffening  was  carried  out.  The  out- 
side girders  in  each  span  were  incased  in  concrete  on 
one  side  only,  to  conform  in  architectural  treatment 
to  the  remainder  of  the  structure.  The  method  by  which 
this  was  accomplished  is  clearly  shown  in  Fig.  3. 

Typical  sections  of  the  concrete  spans,  which  present 
nothing  unusual,  are  shown  in  Fig.  2.  The  placing  of 
the  girders  on  the  piers  is  unique  in  that  all  piers  are 
essentially  free  except  for  the  meager  bond  between  old 


FIG.  3.    DETAILS  OF  CONCRETE-INCASED  PLATE-GIRDER 

and  new  concrete,  as  no  reinforcement  was  used  to  tie 
the  pier  and  girder  together. 

In  the  construction  of  forms  no  timber  heavier  than 
a  2x4  was  used  for  the  piers,  although  continuous  pour- 
ing of  concrete  to  a  height  of  31  ft.  was  accomplished. 
For  shoring  doubled  2x4's  and  2x6's  were  used  with  lat- 
eral and  diagonal  bracing  of  lx6's  and  lx8's.    The  forms 


for  the  girders  were  built  complete  on  the  ground.  They 
were  then  hoisted  by  means  of  one  gin-pole,  placed  in 
position  on  the  piers,  spaced  and  braced.  Each  girder 
form  being  entirely  self-supporting,  the  floor  joists  and 
lagging  was  next  placed,  the  shoring-up  being  left  until 
the  end. 

As  the  amount  available  for  the  structure  was  limited, 
the  keynote  of  the  viaduct  was  simplicity  in  every  detail, 
with  a  minimum  of  costly  architectural  treatment.  Prac- 
tically the  only  architectural  treatment  consisted  of  a 
few  segmental  haunches,  paneling  of  the  outside  gir- 
ders and  a  cast  balustrade,  neither  of  which  was  costly. 
There  being  no  difficulties  of  design,  the  only  problem 
was  to  obtain  a  combination  of  massive  appearance  with 
beauty  and  low  cost.  The  degree  of  success  attained  may 
be  judged  by  the  accompanying  view  of  the  structure. 

The  bridge  was  designed  and  built  by  the  writer  as 
engineer  for  the  Central  Construction  Co.,  of  Colorado 
Springs,  Colo. 

As  the  site  was  examined,  plans  and  details  made, 
estimate  prepared  and  contract  let  in  but  ten  days'  time, 
the  viaduct  will  not,  perhaps,  stand  as  a  model  of  engi- 
neering design,  as  many  little  refinements  could  well  have 
been  introduced  had  time  permitted.  However,  as  an 
example  of  what  can  he  done  for  a  comparatively  low 
eost,  it  may  merit  this  description. 

m 

Tests  ©sa  BrfcE  Pacers* 

The  crushing  strength  of  brick  piers  of  large  size  is 
under  investigation  by  the  Bureau  of  Standards  in  Pitts- 
burgh, Penn.  So  far  more  than  22  piers  have  been  tested. 
As  nearly  as  possible  each  pier  was  30  in.  square  by  10  ft. 
high,  except  two  piers  which  were  built  5  ft.  high.  Each 
pier  averaged  44  courses.  The  joints  were  about  &  m. 
thick.  The  qualities  of  brick  used,  kinds  of  mortar,  ages 
of  piers  and  results  of  tests  are  tabulated  in  Fig.  1. 
Three  typical  styles  of  bonding  were  selected  for  test- 
header  every  other  course,  every  fourth  course  and  every 
seventh  course ;  thus  there  were  three  types  of  bonding  for 
each  set  of  piers.  One  of  the  5-ft.  piers  had  steel-mesh 
reinforcing  placed  in  every  horizontal  joint ;  the  other, 
every  four  courses;  but  the  results  obtained  were  incon- 
clusive (see  Conclusion  No.  7). 

Method  of  Test 
Each  pier  was  constructed  in  the  laboratory  on  a  steel 
plate  1  in.  thick,  leveled  on  the  floor.  The  plate  surface 
which  was  to  rest  on  the  base  of  the  testing  machine  was 
planed.  A  plate  iy2  in.  thick,  with  eye-bolts  for  crane 
connections,  was  laid  on  the  top  of  the  finished  pier,  con- 
nected with  the  baseplate  by  four  vertical  rods,  so  that 
the  piers  could  be  lifted  easily  and  set  in  the  testing  ma- 
chine without  injury.  The  top  plate  was  removed  after 
the  pier  was  in  place.  The  pier  was  leveled,  the  top  cov- 
ered with  a  thin  coat  of  plaster  of  paris,  and  the  head  ot 
the  machine  brought  down,  squeezing  out  superfluous 
material.    The  pier  was  then  left  for  several  hours  to 
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allow  the  plaster  to  set.  Measurements  of  compression 
were  made  at  several  corners,  as  were  also  transverse 
measurements  and  strains  between  bricks. 

As  shown  in  Fig.  1,  bricks  laid  up  in  cement  mortar 
stood  up  best.  Cement-lime  mortar  gave  almost  as  good 
results.  Piers  using  lime  mortar  were  only  about  one-half 
as  strong  as  those  with  cement;  but  it  should  be  noted  that 
vitrified  brick  laid  up  in  lime  mortar  withstood  a  pres- 
sure of  more  than  1400  lb.  per  sq.in.  The  weakness  of 
these  piers  was  caused  mainly  by  an  almost  entire  lack 
of  carbonation  of  the  mortar  on  the  interior,  rather  than 
by  any  special  inefficiency  of  lime  mortar  when  properly 


aged. 


Characteristic  Failure  of  Piebs 


At  about  three-fourths  maximum  load  vertical  hair- 
cracks  began  to  appear.  With  continued  loading  the  piers 
broke  up  into  vertical  laminations.  This  condition  was 
induced  by  the  bending  of  the  individual  bricks,  causing 
them  to  split  transversely.  The  bending  is  the  result  of 
nonuniform  bearing  proceeding  from  lack  of  homogeneity 
of  texture  in  the  pier,  in  an  individual  brick  or  in  the 
mortars. 

The  progressive  action  of  this  cracking  is  most  interest- 
ing. Sometimes  very  early  in  the  test  small  haircracks 
formed  in  the  upper  or  lower  surface  of  a  brick,  usually 
just  under  or  near  the  vertical  joints,  and  widened  at  the 
surface  as  the  load  increased.    Finally,  subdued  sounds 
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were  heard,  which  increased  in  volume  until,  in  the  case 
of  vitrified  and  hard-burned  brick  laid  up  in  lime  mortar, 
a  succession  of  popping  sounds  occurred,  frequently  in- 
creasing until  the  sound  became  a  loud  "bubbling*  in  the 
final  stages.  When  a  brick  split,  the  ones  above  and  below 
tended  to  do  the  same,  until  the  structure  became  a  suc- 
cession of  strips,  and  failed  either  by  spalling  out  in  large 
masses  or  as  a  group  of  thin,  isolated  columns. 


PIG.  2.  FAILURE  BY  SPALLING  (LEFT)  AND  BY  VERTICAL 
CLEAVAGE  (RIGHT) 

i™Pe!£r£L°mmon  brick— cement  mortar  1  :  3;  maximum  unit 
load,  oS0  lb.  per  sq.in.  Right— Vitrified  brick— cement  mortar 
1.  3;  maximum  unit  load,  2S33  lb.  per  sq.in. 

The  following  are  the  main  conclusions  reached  in  the 
investigation : 

(1)  The  strength  of  piers  under  vertical  loading  bears  a 
close  relation  to  the  kind  of  brick  used  and  the  quality  and 
age  of  the  mortar. 

(2)  The  low  strength  of  piers  laid  in  lime  mortar  is 
attributed  in  the  main  to  insufficient  aging,  with  a  conse- 
quent lack  of  a  proper  carbonation  of  the  mortar. 

(3)  Experiments  seem  to  indicate  that  the  strength  of 
a  pier  is  largely  independent  of  the  course  bonding.  The 
real  function  of  bonds  is  to  maintain  a  certain  integrity 
and  monolithic  action  of  the  masonry  against  initial  strains 
induced  through  setting  and  "drying  out"  of  the  mortar 
rather  than  to  give  any  great  increase  of  vertical  strength. 

(4)  The  elastic  limit  of  the  piers  laid  up  in  cement  and 
cement-lime  mortar  was  approximately  one-half  the  max- 
imum load. 

(5)  Piers  fail  through  a  tendency  to  separate  into  ver- 
tical strips  caused  by  bending  failure  in  the  individual  brick 
produced  by  unequal  distribution  of  the  vertical  load  over 
the  cross-section.  This  is  aggravated  by  ineffective  shear- 
ing and  adhesive  strength  of  the  mortar. 

(6)  A  high  modulus  of  rupture  of  the  brick  is  more  de- 
sirable than  superior  crushing  strength.  Higher  modulus 
of  rupture  would  be  realized  in  practice  by  increasing  the 
thickness  of  the  bricks  or  by  laying  them  on  edge. 

(7)  A  further  study  of  the  action  of  steel-mesh  rein- 
forcing in  the  horizontal  joints  is  recommended  in  order  to 
ascertain  the  load  efficiency  of  piers  having  an  outer  shell 
or  hard  brick  with  an  inner  core  of  softer  brick.  This  con- 
struction would  be  used  where  a  high-grade  brick  is  not 
easily  obtainable. 
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Is3©^  Water  Msdn 

By  C.  E.  Davis* 

Sixty-seven  breaks  have  occurred  since  1893  in  the  30- 
in.  cast-iron  main  known  as  the  Hartwell  Ave.  line  of 
the  Philadelphia  water-works.  This  main  is  about  %y2 
miles  long  and  delivers  water  from  the  Eoxborough  high- 
service  standpipe  to  Chestnut  Hill. 

Over  a  large  part  of  its  length  the  pipe  line  is  laid 
in  unimproved  country  road,  and  it  is  nowhere  subjected 
to  heavy  or  frequent  traffic.  There  has  been  no  disturb- 
ance from  adjacent  excavations,  nor  has  there  been  any 
settlement  or  yielding  of  the  ground  in  which  the  line  is 
laid.  The  pipe  has  a  comparatively  light  cover  of  earth 
and  is  probably  quickly  affected  by  temperature  changes. 

A  parallel  main  to  the  Hartwell  Ave.  line,  drawing 
likewise  from  the  Eoxborough  standpipe  and  leading  to 
Chestnut  Hill,  is  laid  on  Eex  Ave.  The  accompanying 
profiles  show  the  heads  under  which  the  two  mains  are 
operated.  The  Hartwell  Ave.  profile  shows  the  locations 
of  the  several  breaks. 

The  Eex  Ave.  line  was  laid  in  1902  and  has  given  no 
trouble.  The  Hartwell  Ave.  line,  as  before  stated,  has 
broken  67  times  since  it  was  laid  in  1893.  Both  mains 
are  operated  under  the  standpipe  head  indicated  on 
the  profile,  and  under  normal  conditions  this  standpipe 
is  directly  connected  with  the  discharge  from  the  pump- 


Wissahickon  Creek  no  breaks  have  occurred.  An  analy- 
sis of  the  iron  in  the  pipes  laid  in  this  section  is  not  avail- 
able, but  an  external  examination  indicates  that  it  is  of 
a  better  quality  than  in  the  sections  where  the  breaks 
have  occurred.  Beports  from  workmen  replacing  the 
broken  pipes  corroborate  the  conclusion  that  the  iron  is 
inferior  in  quality.  These  reports  are  invariably  to  the 
effect  that  the  pipe  is  easily  broken  up. 

No  particular  significance  can  be  attached  to  the  char- 
acter and  location  in  the  individual  pipes  of  the  several 
fractures,  except  that  these  still  further  corroborate  the 
conclusion  that  the  metal  is  poor.  Frequently,  a  piece  is 
found  broken  out  bodily  from  the  barrel  of  the  pipe  and 
entirely  freed  from  the  rest  of  the  casting. 

The  following  table  gives  a  record  of  the  67  breaks 
by  years  since  the  pipe  was  laid  and  by  months  of  the 
year : 

BREAKS  IN  HARTWELL  AVE.  WATER  MATN 


Breaks 
  3 


Year 
1894. . 

1895   5 

1896   5 

1897   0 

1898   2 

1899   7 

1900   2 

1901   C 

1902    0 

1903   2 

1904    1 


Year  Breaks 

1905   4 

190G   2 

1907   2 

190S   3 

1909   2 

1910   2 

1911   4 

1912   6 


Month  Breaks 

January    9 

February    8 

March    5 

April    2 

May    2 

June  .  ;   2 

July    3 

August    4 

1913                         5    September    5 

1914                         3    October    G 

1915                         1     November    S 

—    December   13 

Total  for  the  22  years  67 

The  seasonal  variation  in  the  breaks  may  be  significant, 
but  there  are  no  data  available  which  indicate  that  any 
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ing  station.  The  mains  feed  substantially  the  same  dis- 
tribution system  at  Chestnut  Hill  and  are  cross-connected. 

The  Hartwell  Ave.  pipe  was  furnished  by  the  Beading 
Foundry  &  Machine  Co.,  which  discontinued  the  manu- 
facture of  pipe  a  number  of  years  ago.  The  specifica- 
tions under  which  it  was  manufactured  are  not  available, 
and  no  record  of  tests  of  the  pipe  is  extant.  The  thick- 
ness of  the  metal  in  the  body  of  the  pipe  appears  to  be 
about  what  is  called  for  under  present  standard  specifica- 
tions for  the  head  under  which  it  is  operated. 

The  direct  cause  of  these  numerous  breaks  appears  to 
be  a  poor  quality  of  cast  iron,  as  indicated  by  the  follow- 
ing typical  analysis,  in  which  special  attention  is  called 
to  the  high  phosphorus : 

Silicon,  1.85;  sulphur,  0.097;  manganese,  0.361;  phosphorus, 
1.33;  combined  carbon,  0.526;  gr.  carbon,  2.756;  total,  3.282. 

Some  significance  should  be  attached  to  the  fact  that 
in  a  distance  of  one  thousand  feet  easterly  from  the 

♦Chief  of  Bureau  of  Water,  Philadelphia,  Penn. 


difference  in  the  operation  of  the  main  could  account  for 
the  slight  variation  in  the  number  of  breaks  in  an  in- 
dividual year,  these  breaks  ranging  from  none  to  seven 
in  a  single  calendar  year. 

The  joints  on  the  Hartwell  Ave.  line  are  ordinary  lead- 
and-gasket  joints.  They  have  given  no  unusual  trouble 
either  from  leaks  or  from  blowing  out,  all  the  difficulty 
having  been  concentrated  in  broken  castings.  Air  valves 
are  placed  on  the  summits  at  the  standpipe  end  of  the 
main,  and  these  have  been  operated  regularly  for  many 
years.  Additional  air  valves  have  recently  been  placed 
at  frequent  intervals  throughout  the  entire  length  of  the 
line.  There  is  no  definite  record  of  the  actual  grades 
to  which  the  main  is  laid,  but  the  surface  of  the  ground 
appears  to  preclude  the  probability  of  summits  other 
than  those  indicated  on  the  accompanying  profile.  This 
conclusion  is  corroborated  by  the  fact  that  the  additional 
air  valves  show  no  evidence  of  an  accumulation  of  air 
in  the  pipes. 
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The  absence  of  air  and  hammer,  the  freedom  from 
trouble  in  the  parallel  Eex  Ave.  main,  the  chemical  analy- 
sis of  the  iron  from  the  Hartwell  Ave.  pipe,  and  the  cor- 
roborative testimony  of  the  ease  with  which  the  iron  is 
broken  by  workmen  lead  to  the  conclusion  that  a  poor 
quality  of  metal  was  responsible  for  the  frequent  breaks 
in  the  Hartwell  Ave.  main. 

Wi 

Gw&s,md  TsmimE  Faelic  M,^0 

The  Grand  Trunk  Pacific  Ry.  was  opened  for  through 
commercial  traffic  between  Winnipeg  and  Prince  Rupert, 
1748  mi.,  on  Sept.  1,  191-4  (steel  having  been  joined  Apr. 
7,  1914),  thus  completing  the  second  transcontinental 
railway  in  Canada.  The  eastern  section  of  the  line  from 
Moncton,  N.  B.,  to  Winnipeg,  constructed  by  the  Cana- 
dian Government,  was  described  in  Engineering  Neivs, 
June  27,  1912.  The  western  section  was  built  by  the 
Grand  Trunk  Pacific  Ry.,  and  is  operated  by  that  com- 
pany. 

Construction  was  commenced  in  1905,  and  has  been 
under  the  direction  of  B.  B.  Kelliher,  Chief  Engineer.  He 
resigned  his  position  in  the  fall  of  1914,  and  the  work  is 
now  under  H,.  A.  Woods,  who  has  been  Assistant  Chief 
Engineer  for  several  years.  Some  of  the  difficult  work 
along  the  Fraser  River  was  described  in  Engineering 
News,  Oct.  8,  1914.  A  condensed  map  and  profile  are 
given  in  the  accompanying  illustration.  There  is  a  total 
rise  of  2938  ft.  from  Winnipeg  (785  ft.)  to  the  Rocky 


The  remarkable  feature  of  the  profile  and  the  location 
is  the  low  grade  secured  through  the  Rocky  Mountains, 
this  being  0.4%,  with  the  exception  of  a  20-mi.  pusher 
grade  of  1%.  For  the  entire  line  the  maximum  grade  is 
0.4%,  with  an  aggregate  of  a  little  over  100  mi.  of  0.5%. 
The  latter  grades  are  against  westbound  traffic  only,  and 
the  heavier  traffic  will  be  eastbound.  The  1%  pusher 
grade  (against  eastbound  traffic)  is  on  division  No.  9.  The 
changing  character  of  the  country  is  indicated  by  the 
change  in  curvature.  For  the  first  five  divisions  from 
Winnipeg  (to  Wainwright,  670  mi.)  the  maximum  curves 
are  3°.  For  the  next  two  divisions  (to  Edson,  250  mi.) 
this  is  increased  to  4°,  while  on  all  the  remaining  seven 
divisions,  825  mi.  to  the  coast,  the  maximum  curvature 
is  6°. 

The  maximum  elevation  above  sea  level  is  3723  ft.  at 
the  Continental  Divide,  in  the  Yellowhead  Pass.  About 
30  mi.  beyond  this,  along  the  Fraser  River  canon,  comes 
the  sharp  fall  of  the  20-mi.  pusher  grade.  There  is  also 
a  summit  elevation  of  3560  ft.  at  Obed,  on  the  same  di- 
vision. The  Canadian  Pacific  Ry.  reaches  an  elevation 
of  5330  ft.  at  Stephen  and  4330  ft,  in  the  Rogers  Pass, 
with  grades  of  2.2%  in  both  cases  (originally  4.2%). 
The  Canadian  Northern  Ry.  will  use  the  Yellowhead  Pass, 
and  practically  parallel  the  Grand  Trunk  Pacific  Ry.  for 
about  250  mi.  from1  Edmonton. 

The  railway  has  been  provided  mainly  with  perma- 
nent structures,  but  there  are  a  few  wooden  bridges  of 
comparatively  temporary  nature  which  will  be  filled  from 
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Mountain  summit  at  Divide  (3723  ft.),  and  a  fall  of 
3705  ft.  from  Divide  to  the  terminal  at  Prince  Rupert  (31 
ft.).  For  operating,  the  line  is  divided  into  14  divisions, 
or  train  districts,  and  the  characteristics  of  these  are 
shown  in  the  accompanying  table. 

CHARACTERISTICS  OF  THE  GRAND  TRUNK  PACIFIC  RY.,  CaNADA 


Elev. 
Above 
Sea 
Level, 

Train  District  ft.  Miles 

1.  Winnipeg    (785    ft.)  to 

Rivers   1568 

2.  Rivers  to  Melville   1812 

3.  Melville  to  Watrous   1782 

4.  Watrous  to  Biggar   2150 

5.  Biggar  to  Wainwright. ..  .  2252 

6.  Wainwright  to  Edmonton.  2203 

7.  Edmonton  to  Edson   2984 

8.  Edson  to  Jasper   3460 

9.  Jasper  to  McBride  j  2360 

10.  McBride  to  Prince  George.  X870 

To  £nnce  George  to  Endako . .  2245 

12.  Endako  to  Smithers   1640 

13.  Smithers  to  Pacific   385 

14.  Pacific  to  Prince  Rupert...  31 


Ruling  Grade, 
Per  Cent. 
West-  East- 
bound  bound 
Per  Per 
Cent.  Mi.  Cent.  Mi. 


Max. 

Level,  Curve, 
Mi.  Deg. 


142 
137 
129 
118 
140 
125 
128 
104 
107 
pusher 
144 
116 
127 
105 
120 


0.5 
0.5 
0.5 
0.5 
0.5 
0.4 
0.4 
0.4 
0.4 

OA 
0.4 
0.4 
0.4 
0.3 


17  0 
14  0 

19  0 
27  0 
27  0 
29  0 
48  0 
38  0 

20  0 
1 

18  0 
24  0 

4  0 

4  0. 

1  0 


1 
18 
35 
19 
36 
35 
16 
26 
37 
20 
36 

7 
28 
67 
11 


36 
26 
10 
15 
22 
20 
13 
14 
22 

32 
36 
26 
15 
72 


time  to  time.  There  also  remains  the  construction  of  ad- 
ditional stations,  section  houses  and  similar  facilities  as 
these  become  necessary  with  the  development  of  the  traf- 
fic. Division  points,  with  the  exception  of  that  at  Prince 
Rupert,  have  all  been  supplied  with  roundhouses,  shops, 
coal-  and  water-handling  plants,  etc.  The  railway  is  in 
good  condition  for  traffic,  but  (as  on  all  new  lines)  con- 
siderable additional  ballasting  will  be  required  where  set- 
tlement occurs.  This  work  will  be  done  from  time  to 
time,  and  a  further  lift  of  ballast  will  be  given  over  the 
entire  line  after  traffic  has  thoroughly  settled  the  roadbed. 

At  Prince  Rupert,  the  Pacific  port,  temporary  facil- 
ities have  been  provided  for  railway  terminals  and 
dockage.  A  very  ambitious  layout  is  contemplated  for 
railway  and  water  terminals,  but  it  has  been  thought 
desirable  to  make  extensive  studies  before  commencing 
such  an  undertaking,  and  this  preliminary  work  is  still 
under  consideration. 
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sea 

By  Paul  Whitham* 

In  Engineering  News,  Nov.  2G,  1914,  p.  1088,  there 
was  an  editorial  commenting  on  the  salting  of  Miraflores 
Lake  on  the  Panama  Canal  as  a  "curious  hydraulic  para- 
dox." 

At  Seattle,  Wash.,  what  is  known  as  the  Lake  Washing- 
ton Canal  is  now  approaching  completion.  The  com- 
munity had  always  supposed  that  the  water  above  the 
locks  would  be  fresh,  being  fed  by  the  overflow  from  Lakes 
Union  and  Washington,  both  fresh-water  bodies.  The 
unexpected  invasion  of  Miraflores  Lake  by  the  sea  water 
led  to  the  belief  that  a  similar  condition  would  prevail  at 
Seattle  when  the  canal  and  lock  are  put  in  operation. 
The  phenomenon  is  of  such  interest  that  it  invites  an 
analysis  of  the  reasons  therefor  and  the  drawing  of  a 
parallel  between  the  two  cases. 

Briefly,  the  conditions  at  Panama  are  as  follows: 
The  Miraflores  locks  are  located  about  8  mi.  inland  from 
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FIG   1.   PACIFIC  END  OF  THE  PANAMA  CANAL  AND  THE 
LAKE  WASHINGTON  CANAL  TO  THE  SAME  SCALE 

the  Bay  of  Panama.  The  extreme  tidal  range  is  approxi- 
mately 20  ft.  Miraflores  Lake,  an  irregular  body,  is  about 
2  mi.  in  its  greatest  length.  The  surface  of  the  lake  is  55 
ft.  above  mean  tide  in  the  Pacific,  and  the  bottom  of  the 
lake  is  above  high  tide  in  the  sea-level  section  of  the 
canal. 

There  are  two  pairs  of  locks,  each  110x1000  ft.,  divid- 
ing the  lift  into  practically  two  parts.  By  February, 
1914,  samples  taken  showed  a  diffusion  of  salt  throughout 
the  whole  lake,  the  proportion  of  salt  water  running  as 
high  as  15  per  cent.  This  necessitated  the  abandonment 
of  Miraflores  Lake  as  the  source  of  domestic  water- 
supply. 

The  conditions  in  Seattle  are  substantially  as  follows : 
The  lock  is  located  about  a  mile  inland  from  the  main 
body  of  Puget  Sound.  Salmon  Bay,  immediately  above 
the  lock,  is  a  basin  over  a  mile  in  length.  Lake  Union, 
approximately  the  same  area  as  Miraflores  Lake,  begins 
about  2l/2  mi.  above  the  lock.  A  canal  connecting  the 
two  bodies  is  nearly  1%  mi.  long.  The  extreme  tidal 
range  is  approximately  17  ft.    The  surface  of  Salmon 
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Bay,  which  will  become  a  basin  or  lake,  will  be  about 
lfii/2  ft.  above  mean  tide,  or  only  8  ft.  above  high  tide. 
The  bottom  of  the  basin  will  be  from  24  to  32  ft.  below 
high  tide.   The  lock  is  80x825  ft.,  there  being  but  one  lift. 

From  appearance  the  conditions  here  tending  to  pass 
sea  water  through  the  lock  are  decidedly  more  favorable 
than  at  Panama.  At  first  thought  one  might  look  upon 
the  statement  that  sea  water  will  pass  up  the  lock  as  an 
assertion  that  the  law  of  gravity  will  be  reversed  by 
making  water  run  uphill.  When  analyzed,  however,  the 
action  is  shown  to  be  the  result  of  natural  laws,  explained 
as  follows : 

Assume  that  a  vessel  enters  the  Seattle  lock  from  the  sea 
at  mean  tide.  The  depth  of  the  water  in  the  lock  would 
be  3:U/2  ft.,  not  less  than  80  per  cent,  of  which  probably 
would  be  salt  water.  Fresh  water  from  above  would 
then  be  let  in  at  the  bottom  of  the  lock,  which  action 
should  mix  the  fresh  and  salt  water  during  the  process 
of  increasing  the  depth  to  50  ft.  The  resultant  mix- 
ture would  then  be  approximately  60  per  cent,  of  salt 
water. 

Sea  water  may  be  said  to  weigh  64  lb.  per  cu.ft.  and 
fresh  water,  62.5  lb.,  a  difference  of  1.5  lb.    The  60  per 
cent,  salt  water  would  consequently  weigh  0.90  lb.  per 
cu.ft.  more  than  the  fresh  water,  so  that  in  the  lock 
at  a  depth  of  1  ft.  below  the  surface  there  would  be  a 
head  of  0.90  lb.  per  sq.ft.  over  that  of  the  fresh  water 
above  the  lock.   On  the  upper  sill,  36  ft.  below  the  surface, 
the  difference  in  weight  would  be  32.4  lb.  per  sq.ft.,  the 
equivalent  of  over  6  in.  of  head.    When  the  upper  gate 
is  opened  to  let  the  ship  into  Salmon  Bay  this  difference 
in  head  will  be  sufficient  to  cause  the  brackish  water  to 
flow  out  of  the  lock  with  an  initial  head  of  6  in.  along 
the  bottom  of  the  basin,  while  the  fresh  water  will  flow 
in  from  the  top  and  take  its  place.    When  this  heavy 
sea  water  has  spread  out  and  fallen  half  the  distance 
there  will  still  be  a  3-in.  head,  which  should  be  suffi- 
cient to  produce  a  strong  current  of  large  volume,  con- 
sidering the  resistance  encountered  in  a  wide  channel. 
This  difference  in  head  operates  in  principle  much  the 
same  as  a  common  hot-water  heating  system,  in  which  a 
slight  difference  in  head  created  by  the  variation  of  tem- 
perature of  the  water  in  the  up  and  down  pipes  is  sufficient 
to  produce  a  positive  circulation  against  the  high  resist- 
ance of  small  piping. 

Unless  artificially  disturbed,  the  salt  water  will  tend 
to  spread  over  the  bottom  of  Salmon  Bay  and  along  the 
canal  to  Lake  Union  in  wedge-shape  form,  thus  losing 
head.  The  movement  of  boats,  the  churning  of  their 
propellers,  and  other  causes  will  gradually  diffuse  the 
waters  of  the  basins  and  canal  until  the  entire  body  be- 
comes brackish.  The  effect  of  this  stirring  up  of  the 
water  would  be  mechanically  to  lift  the  salt,  distributing 
it  all  the  way  up  to  the  surface. 

To  illustrate:  Take  a  point  at  some  distance  above 
the  lock  and  assume  that  the  60  per  cent,  sea  water 
has  filled  the  bottom  of  the  channel  to  one-fourth  the 
depth,  or  9  ft.  This  would  be  equivalent  to  a  head  of 
ll/2  in.  at  the  bottom  of  the  channel.  When  the  water  is 
thoroughlv  stirred  up,  there  still  would  be  a  iy2-in. 
head  at  the  bottom,  the  salt  creating  the  head  having, 
however,  a  greater  elevation— that  is,  the  plane  of  mean 
head  would  be  raised  from  4l/2  ft.  above  the  bottom  to  18 
ft.,  greatly  increasing  the  volume  of  water  tending  to  dis- 
place the  fresh  water  further  up. 
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The  effect  would  be  that  of  having  mechanically  stored 
up  energy  by  lifting  the  weight  the  additional  height,  the 
result  being  a  progressive  acceleration  of  the  salt  water 
up  the  canal  and  its  distribution  throughout  the  basins. 

The  lower  temperature  of  the  sea  water — the  difference 
between  it  and  the  lake  water  being  quite  appreciable 
in  the  summer — would  tend  to  increase  the  effective  head. 

Practically  there  is  a  serious  side  to  the  salting  of 
Salmon  Bay  and  Lake  Union.  It  is  not  known  how 
salty  the  water  will  become,  or  whether  it  will  sufficiently 
approach  the  condition  of  sea  water  to  sustain  the  life 
of  the  teredo,  or  wood  borer,  that  infests  Puget  Sound 
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In  Engineering  News,  Apr.  29  (p.  842),  were  pub- 
lished suggestions  formulated  by  a  committee  of  engi- 
neers representing  the  national  engineering  societies  for 
submission  to  the  New  York  State  Constitutional  Con- 
vention. This  general  committee  of  engineers  has  since 
organized  subcommittees  to  deal  with  the  various  subjects 
covered  in  its  recommendations.  The  Subcommittee  on 
Public  Utilities  has  formulated  and  had  introduced  into 
the  convention,  through  the  courtesy  of  Prof.  0.  H. 


FIG.  2.   LAKE  WASHINGTON  CANAL  LOCK  UNDER  CONSTRUCTION 


waters.  In  case  it  did,  however,  prevent  the  use  of  un- 
treated timber  piling  it  would  frustrate  one  of  the  im- 
portant benefits  expected  of  the  canal  lock. 

Industries  have  already  located  or  purchased  sites  about 
Salmon  Bay  and  Lake  Union,  anticipating  the  advantages 
they  would  enjoy  in  obtaining  fresh  water  direct  from 
the  canal  and  lakes  for  manufacturing  purposes.  The 
salting  of  the  water  will  wipe  out  the  expected  benefits. 

It  has  been  predicted  that  the  fresh-water  harbor  would 
become  the  haven  of  vessels  laid  up  when  out  of  com- 
mission, where  they  would  not  be  subject  to  the  rapid  ac- 
cumulation of  barnacles  and  other  sea  growths.  Also, 
in  the  case  of  steel  vessels,  the  chemical  and  galvanic  cor- 
rosion would  be  much  less  in  fresh  water.  These  expected 
advantages,  particularly  the  last-mentioned  one,  would 
be  endangered  by  the  salting  of  the  water. 

J.  B.  Cavanaugh,  Corps  of  Engineers,  U.  S.  A.,  is  look- 
ing into  the  practicability  of  preventing  or  reducing  in 
some  manner  the  passage  of  salt  water  through  the  lock. 


Landreth,  of  Schenectady,  a  member  of  the  convention, 
a  constitutional  amendment  (No.  708)  reading  as  fol- 
lows : 

Article  five  of  the  constitution  is  hereby  amended  by  add- 
ing- a  new  section  thereto,  to  be  appropriately  numbered,  to 
read  as  follows: 

A  public  service  commission  of  five  members  shall  be  ap- 
pointed by  the  governor  by  and  with  the  advice  and  consent 
of  the  senate.  Each  commissioner  shall  hold  office  for  ten 
years.  The  terms  of  the  commissioners  shall  be  so  arranged 
that  the  term  of  one  member  shall  expire  upon  the  first  day 
of  February  in  alternate  years.  Each  commissioner  should 
have  had  experience  in  connection  with  public  utilities  which 
would  fit  him  for   the  duties  of  the  office. 

The  commission  shall  regulate  and  supervise  all  common 
carriers,  all  water  supply,  irrigation,  drainage,  gas,  power, 
lighting,  heating,  intelligence-transmitting  and  other  public 
utility  corporations  operating  within  the  limits  of  New  York 
state,  including  similar  activities  on  the  part  of  any  other 
state  department  or  political  subdivision  of  the  state. 

Removal  by  the  governor  of  any  commissioner  should  be 
made  only  after  the  filing  of  charges  and  after  affording  the 
accused  an  opportunity  to  be  heard  in  the  matter,  provided, 
however,  that  at  any  time  within  the  first  six  months  after 
making  an  appointment  the  governor  may  exercise  the  power 
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of  summary  removal.  A  successor  to  a  commissioner  who  has 
been  removed  should  be  appointed  to  fill  the  unexpired  term. 

Vacancies  caused  by  removal  or  otherwise  should  be  filled 
under  conditions  similar  to  those  governing  original  appoint- 
ment. 

The  engineers'  Subcommittee  on  Public  Utilities,  in 
order  to  support  this  amendment,  has  forwarded  a  state- 
ment to  the  chairman  of  the  Constitutional  Convention's 
Committee  on  Public  Utilities,  Hon.  L.  P.  Hale.  The 
statement  is  as  follows: 

The  Subcommittee  on  Public  Utilities  of  the  General  Com- 
mittee representing  national  and  local  engineering  societies, 
which  has  already  memorialized  the  Convention  respecting  the 
changes  they  desire  to  see  incorporated  in  the  New  York  Con- 
stitution, respectfully  submits  the  following: 

The  thing  which  we  consider  of  greatest  importance  in 
any  plan  for  organization  of  a  State  Public  Utility  Commis- 
sion is  the  preservation  of  the  principle  of  continuity,  al- 
ready established  in  the  present  Public  Service  Commissions. 

By  this  we  refer  to  the  system  whereby  the  term  of  office 
of  the  members  of  the  Commission  expire  at  different  times, 
so  that  only  one  member  of  the  Commission  at  a  time  goes 
out  of  office.  Under  this  plar,  a  new  member  has  the  ad- 
vantage of  association  with  colleagues  who  have  had  years  of 
experience  in  the  work.  Thus  the  plans,  policy  and  methods 
of  the  Commission  are  continued  with  only  such  gradual 
change  as  experience  may  develop,  and  without  the  delays  and 
unnecessary  and  at  times  undesirable  changes  which  would 
be  certain  to  occur  if  the  entire  membership  of  the  Commis- 
sion were  changed  at  one  time. 

Experience  has  proved  also  that  under  this  form  of  organ- 
ization, the  staff  of  the  Commission  is  a  permanent  body.  It 
can  readily  be  understood  that  with  the  great  responsibilities 
laid  upon  the  Public  Service  Commission,  the  members  of  the 
Commission  must  devote  their  time  to  questions  of  general 
policy  and  the  detail  work  must  be  done  by  the  Commission's 
staff  of  engineers,  attorneys,  accountants,  etc.  The  char- 
acter of  the  work  done  by  the  Commission  will  depend  very 
much  on  the  sort  of  men  it  secures  for  its  staff,  and  it  can 
secure  very  much  better  men  if  those  appointed  hold  their 
positions  continuously  as  long  as  they  display  ability  in  the 
discharge  of  their  duties. 

If.  however,  a  change  were  to  be  made  in  the  public  ser- 
vice law  so  that  an  entirely  new  commission  would  be  ap- 
pointed with  each  new  gubernatorial  administration,  there 
would  be  danger  not  only  that  the  commissioners  would  be 
appointees  without  the  experience  and  knowledge  necessary 
to  formulate  and  carry  on  a  sound  constructive  policy,  but 
that  the  principal  employees  of  the  Commission  would  be 
changed  for  political  reasons  with  the  coming  in  of  each  new 
Commission. 

QUALIFICATIONS  OF  COMMISSIONERS 
The  second  important  thing  that  we  would  urge  upon  your 
honorable  body  is  the  embodiment  of  some  provision  in  the 
constitution  setting  forth  the  qualifications  which  candidates 
<v  •  the  position  of  Public  Service  Commissioner  should  pos- 

86  There  is  no  doubt  that  state  and  federal  control  of  those 
monopolies  generally  known  as  public  utilities  is  here  to  stay; 
but  it  is  a  serious  question  whether  these  great  powers  of 
control  will  be  so  wisely  and  justly  exercised  that  on  the  one 
hand  the  public  will  be  satisfied  and  on  the  other  hand  the 
public  utility  corporations  may  be  able  to  continue  in  business 
and  meet  the  requirements  made  upon  them. 

The  vast  responsibilities  placed  upon  these  Public  Service 
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"should  have  had  experience  in  connection  with  public  utili- 
ties which  would  fit  him  for  the  duties  of  his  office." 

The  questions  which  come  before  a  Public  Service  Com- 
mission require  for  their  intelligent  decision  intimate  ac- 
quaintance with  technical  matters,  financial  matters,  com- 
mercial matters,  legal  matters.  There  can  be  no  question 
that  men  who  are  already  familiar  with  matters  of  this  sort 
from  experience  in  the  management  of  public  utilities,  can 
render  much  more  valuable  service  in  the  control  of  these 
utilities  than  men  who  are  without  such  experience. 

There  are  to  be  found  among  those  connected  with  public 
utility  companies  men  with  as  broad  conceptions  of  public 
rights  and  of  the  duties  to  be  fulfilled  to  the  public  as  can 
be  found  in  other  walks  of  life.  We  believe  that  such  ex- 
perienced men,  knowing  well  what  can  be  done  and  what 
cannot  be  done,  would  be  able  to  deal  more  firmly  with  the 
companies  than  would  members  of  a  commission  who  lacked 
such  technical  experience. 

It  should  be  understood,  moreover,  that  the  constitutional 
requirement  we  have  suggested — previous  experience  in  con- 
nection with  public  utilities  as  a  requisite  to  a  commis- 
sioner's appointment — is  not  to  be  construed  as  a  rigid  limi- 
tation upon  the  governor's  discretion  in  making  appoint- 
ments. The  responsibility  would  properly  be  upon  the  gov- 
ernor to  judge  as  to  how  much  experience  was  requisite  to  fit 
a  candidate  for  appointment.  The  value  of  such  requirements, 
embodied  in  a  statute  or  a  constitution,  is  that  they  define  the 
requirement  which  the  governor  should  have  in  mind  in  the 
selection  of  candidates.  It  is  not  pretended  that  this  require- 
ment or  any  other  which  could  be  framed  could  prevent  the 
selection  of  unfit  candidates.  It  is  believed  that  such  clauses 
are  of  value,  nevertheless,  in  setting  up  a  standard  to  which 
most  men  in  the  long  run  will  seek  to  conform. 

The  third  important  feature  of  our  recommendation  is 
that  there  should  be  one  Public  Service  Commission  for  the 
whole  state  instead  of  two  as  at  present.  If  your  honorable 
body  shall  see  fit  in  its  discretion  to  provide  for  the  perpetu- 
ation of  the  principle  of  continuous  organization  in  the 
control  of  public  utilities,  and  shall  provide  that  public  service 
commissioners  shall  have  had  previous  experience  which 
would  fit  them  for  the  duties  of  their  office,  the  main  pur- 
poses of  our  committee  will  have  been  accomplished. 


The  Pacific  Gas  &  Electric  Co.,  of  San  Francisco,  has 
recently  added  two  aerial  cables  across  the  Straits  of 
Carquinez  as  part  of  the  high-tension  lines  from  its  moun- 
tain power-houses  to  Oakland.  The  first  cables  of  this 
crossing  were  slung  14  years  ago,  when  the  Bay  Counties 
Power  Co.  completed  its  142-mile  transmission  system 
from  Colgate  (as  described  at  length  in  Engineering 
News,  Oct.  3,  1901). 

For  this  pioneer  work  no  precedents  had  then  been  es- 
tablished. The  main  span  was  4427  ft.  and  the  cables 
were  20  ft.  apart  horizontally  and  vertically,  as  shown  in 
Fig.  2.  All  four  cables  were  anchored  to  a  buried  concrete 
block  at  each  end ;  they  passed  over  one  leaning  and  two 
vertical  towers,  and  were  held  at  208-ft.  minimum  distance 
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FIG.  1.    THE  REBUILT  CABLE  SPANS  ACROSS  THE  STRAITS  OF  CARQUINEZ,  CALIFORNIA 

above  the  water.  Each  tower  saddle  was  formed  by  a  five- 
sheave  frame  on  a  wood  structure  supported  by  six  porce- 
lain insulators  and  three  wooden  cross-arms  (see  Fig.  2). 
At  the  anchorages  two  housed  strain  insulators  were  placed 
between  each  cable  and  the  concrete  block.  The  strain 
insulators  were  iron  frames  with  micanite  barriers  in  oil- 
filled  cylinders,  as  shown  in  Fig.  7. 


Commissions  are  hardly  realized  as  they  should  be.  Upon 
their  proper  handling  of  the  very  difficult  questions  before 
them,  depends  the  welfare,  the  prosperity,  the  safety  of  mil- 
lions of  people. 

It  is  unfortunately  the  case  that  many  of  the  appointments 
to  state  public  service  commissions  have  been  of  men  who 
had  not  sufficient  experience  or  ability  properly  to  fill  these 
positions.  We  have,  therefore,  proposed  for  incorporation 
into  the  Constitution  the  requirement  that  any  man  ap- 
pointed  to   membership    in    the   Public   Service  Commission 
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port  the  cables.  The  two  circuits  as 
rearranged  are  approximately  20  ft. 
apart,  and  the  conductors  of  each  cir- 
cuit are  10  ft.  apart  vertically.  Span- 
ning each  pair  of  steel  I-beams  is  a 
pair  of  steel  cross-arms,  each  of  which 
has  bolted  to  it  three  pin-type  porce- 
lain insulators.  The  caps  of  these  insu- 
lators are  connected  by  steel  channels, 
which  support  the  sheave  frame,  and 
five  three-grooved  sheaves.  Where  each 
cable  goes  over  a  saddle  a  short  par- 
allel length  is  bolted  on.  This  design 
has  eliminated  the  inflammable  mate- 
rial of  the  original  construction  and 
gives  opportunity  to  replace  any  in- 
sulator which  becomes  broken.  These 
features  are  in  the  nature  of  extra  pre- 
cautions, since  the  original  construction 
has  been  entirely  successful.  From 
each  pair  of  I-beams  is  suspended  a 
platform  made  of  steel  channels  and 
wood  flooring.    The  anchorage  of  the 


FIGS-  2  TO  7-    DETAILS  OP  OLD  AND  NEW  CONSTRUCTION  AT  CARQUINEZ  STRAITS 
F.S.  2-Old  south  tower.  3    N ^  south  tower.    Pie  4-New  saddle.    Pip  5-New  anchor  houses.    Pig.  6-New  anchor 

dim  snam  insulator.    i<  lg.  t — Old  strain  insulator  and  anchor 


The  new  cables,  which  are  duplicates  of  the  old  ones, 
are  %  in.  in  diameter  and  consist  of  19  strands  of  galvan- 
ized plow-steel  wire.  They  have  a  total  ultimate  strength 
of  48  tons,  equivalent  to  215,000  lb.  per  sq.in. ;  the  nor- 
mal load  stress  is  about  J 1  tons  on  each  cable.  The  cables 
were  furnished  in  single  pieces  6300  ft.  long. 

To  accommodate  the  two  new  cables  the  tower  tops  had 
to  be  reconstructed.  The  old  wooden  cross-arms  were 
discarded  for  three  pairs  of  steel  I-beams  overhanging 
the  sides  of  the  towers,  as  shown  in  Fig.  3.  Near  the 
ends  of  these  steel-beam  arms  are  the  saddles  which  sup- 


two  new  cables  shows  somewhat  the  same  ideas  in  design. 
Two  latticed-channel  steel  beams  are  set  up  in  the  con- 
crete block  foundations,  inclined  with  their  tops  back- 
guyed  into  the  blocks.  On  each  of  these  beams  are  three 
pin-type  porcelain  insulators,  with  two  caps  cross-connect- 
ed by  horizontal  double-channel  cross-bars.  Across  these 
bars  in  turn  and  parallel  witli  the  main  beams  are  other 
channels,  with  rods  leading  to  the  spring  frame  of  the 
sheave  around  which  the  crossing  cable  is  wrapped  (see 
Fig.  6) .  All  the  anchors  are  covered  with  corrugated-iron 
houses,  the  cables  entering  through  plate-glass  windows. 
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SYNOPSIS — Organization  of  maintenance  divi- 
sion of  Pennsylvania  State  Highway  Department 
and  the  method  of  keeping  costs  on  repairs. 

It  is  always  debatable  how  far  the  compiling  of  records 
and  cost  data  should  be  carried.  Elaborate  costkeeping 
systems  as  safeguards  in  the  expenditure  of  the  people's 
money  are  perhaps  more  justified  on  public  works  than  on 
private  works.  Moreover,  the  collection  of  elaborate  rec- 
ords and  cost  data  of  operations  which  bid  fair  to  become 
interminable,  such  as  maintenance  work  on  highways, 
is  more  justifiable  than  for  construction  work,  which  when 
once  completed  is  of  no  further  interest  in  itself. 

The  advantages  generally  claimed  for  a  thorough  cost- 
keeping  system  are  that  it  gives  to  the  lowest  laborer  and 
foreman  filling  out  their  daily  reports  more  interest  in 
and  knowledge  of  their  work  than  might  otherwise  be 
the  case;  and  that  a  proper  study  and  utilization  of  the 
reports— from  laborer  up— condensed,  compiled  and  sys- 
tematized, give  the  office  management  a  desirable  check 
on  field  operations  and  data  of  value  for  future  estimates, 
and  for  other  purposes. 

The  disadvantages  of  too  elaborate  a  system  are  that 
generally  a  good  foreman  or  fieldman  is  a  mighty  poor 
clerk,  and  vice  versa.  The  time  spent  in  filling  out  multi- 
tudinous blanks  of  green,  pink,  yellow  and  white  paper 
might  perhaps  be  otherwise  employed  in  building  or  re- 
pairing roads.  The  petty  annoyances  that  the  head  office 
may  cause  an  honest,  well-intentioned  foreman  who  makes 
mistakes,  which,  considering  the  man's  characteristics,  are 
perfectly  excusable,  has  driven  many  a  man  to  drink, 
or  to  something  worse. 

Hence,  with  these  considerations  in  mind,  in  present- 
ing here  a  brief  outline  of  the  record  and  costkeeping 
system  of  the  Pennsylvania  State  Highway  Department,  it 
is  not  the  intention  to  hold  up  a  model  of  excellence  but 
to  show  how  far,  at  least,  one  state  highway  department 
has  gone  in  collecting,  compiling,  tabulating  and  analyz- 
ing cost  data  on  road  maintenance.  There  is  another  pur- 
pose, and  that  is  to  give  an  outline  classification  of  high- 
way work,  which  could  be  made  of  great  use  in  an  engi- 
neer's library  as  the  basis  of  an  index  and  classification 
system — as  detailed  perhaps  as  has  yet  been  attempted. 

Organization  of  Maintenance  Division 
The  maintenance  and  repair  work  on  state  and  state- 
aid  highways  in  Pennsylvania  is  handled  by  a  division  of 
the  State  Highway  Department  separate  and  distinct  from 
that  handling  new  construction.  Day  laborers  are  em- 
ployed and  paid  directly  by  the  state,  which  is  divided 
into  districts  in  charge  of  engineers  under  whom  are 
superintendents,  general  foremen,  foremen  and  laborers. 
General  supervision,  engineering  and  executive  work  are 
done  by  a  maintenance  engineer  through  his  assistant 
engineers  and  chief  clerk.  Fig.  1  is  a  classification  and 
diagram  of  the  work  and  Fig.  2  is  an  organization  chart. 

The  origin  of  all  data  is  with  the  foreman  directly  in 
charge  of  the  work,  who  in  his  Daily  Report  furnishes 


to  his  general  foreman  a  complete  statement  of  the  num- 
ber of  men  employed,  the  number  of  hours  and  the  rate 
per  hour  for  each  man,  with  the  charges  distributed  over 
the  various  operations  under  the  proper  heading.  His  re- 
port shows  the  location  and  extent  of  all  work  performed. 

At  the  end  of  each  week  the  general  foreman,  upon  a 
General  Foreman's  Weekly  Report,  furnishes  the  superin- 
tendent with  a  summarized  statement  of  work  performed 
in  his  district,  compiled  from  the  Foreman's  Daily  Re- 
ports. A  rearrangement  of  charges  eliminating  the  in- 
dividual laborer  places  all  the  data  in  the  form  required 
for  the  Superintendent's  Semi-Monthly  Progress  Report, 
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which  accompanies  all  payrolls,  and  enables  him  to  readily 
summarize  all  costs. 

The  pay  periods  for  all  classes  of  employees  paid  on 
an  hourly  basis  close  on  the  15th  and  last  day  of  each 
month,  and  at  this  time  the  superintendent  forwards  to 
the  assistant  engineer  all  payrolls,  with  progress  reports, 
showing  distribution  of  all  charges  appearing  on  the  pay- 
rolls. Through  the  assistant  engineer,  after  the  necessary 
checking  and  recording  have  been  done,  the  payrolls  are 
forwarded  to  the  offices  of  the  Maintenance  Division, 
where  they  are  thoroughly  checked  for  correct  distribution 
of  costs  and  for  consistency. 
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The  method  of  classifying  expenditures  for  material, 
supplies,  rentals,  salaries,  expenses,  etc.,  is  similar  to 
the  method  used  in  classifying  labor  expenditures— all 
bills  presented  being  accompanied  by  progress  reports, 
with  the  cost  charged  to  the  proper  operation. 

A  list  of  the  various  forms  (all  made  out  in  duplicate 
and  some  in  triplicate)  which  originate  or  pass  through 
the  hands  of  the  superintendents  and  assistant  engineers 
follows : 


85-H 

85-J 

85-1 

893 

892 

892% 

894 


83 
84 

81-E 
81-D 
890 


Department  Authorization. 

Application  for  Authorization  (Superintendent) 
Engineer's  Authorization.  mirnaent;. 
Requisition. 

Department  Purchase  Order. 
Shipping  Order. 
Bill  Heads. 

Department  Bill  of  Lading 
Department  Memorandum  Bill  of  Lading 
Identification  Card  (Engineers). 
Time  Card. 

Foreman's  Daily  Report 
Roller  and  Crusher  Daily  Report. 
Motor  Truck  Daily  Report. 
Time  Book. 


891 

90 
87 

S5 

85-C 
S5-D 
85-F 
85-E 
86 

S5-A 
898 
85-K 
Sl-C 

80 

80-A 
895 

896 

897 
900 
88 
89 

9-D 
10-A 


10-B 

904 


Superintendent's  Purchase  Order. 

Superintendent's  Report  (Personal  Weekly). 

General  Foreman's  Weekly  Report. 

Payroll  (Labor  and  Team). 

Payroll   (Superintendent's  Bill). 

Payroll   (General  Foreman). 

Payroll  (Monthly  Employees). 

Payroll   (Monthly  Employees'  Expense). 

Semi-Monthly  Progress  Report. 

Summary  Sheet  (Payroll). 

Superintendent's  Check  Report. 

Report  of  Completion  of  Authorization. 

Receipt  Book. 

Superintendent's  Salary  Receipt. 
Monthly  Employees'  Salary  Receipt. 
Monthly  Resurfacing  Report 

t,,     .,  ,     _  (Water-bound  macadam). 

Monthly  Resurfacing  Report 

tit     i-u,     ^     .  (Bituminous  macadam). 

Monthly  Drainage  Report. 

Assistant  Engineer's  Monthly  Maintenance  Report. 
Superintendent's  Monthly  Tool  Report 
General  Foreman's  Monthly  Tool  Report. 
Land  Lease. 

Resolutions,  Board  of  Supervisors,  for  maintenance 

and  repair  of  state-aid  roads,  agreeing  to  pay 

50  per  cent,  of  the  same. 
Resolutions,  Borough  Council,  for  maintenance  and 

repair  of  state-aid  roads,  agreeing  to  pay  50 

per  cent,  of  the  same. 
Annual  Bridge  and  Culvert  Report. 
Traffic  Census. 
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It  is  not  necessary  to  go  into  the  use  of  these  in  de- 
tail, as  their  titles  and  the  charts,  Figs.  1  and  2,  are 
sufficient  to  make  somewhat  clear  their  applications. 
Some  description  of  their  contents,  however,  is  essential. 
The  requisition  form  requires  a  very  complete  analysis 
of  the  proposed  expenditures.  The  detail  progress  reports, 
payrolls,  and  special  reports  on  resurfacing,  bridge  work, 
traffic  censuses,  etc.,  are  familiar  to  most  engineers ;  they 
naturally  require  considerable  time  and  labor.  The  Land 
Lease,  9-D  covers  all  rentals  of  quarries,  storage  buildings, 
etc.  The  forms  10-A  and  10-B  are  for  agreements  with 
local  road  authorities.  It  should  be  added  that  the  list 
of  forms  given  here  has  since  been  somewhat  revised, 
extended  and  elaborated.  These,  it  is  to  be  remembered, 
are  reports  originating  in  the  field. 

In  the  office,  checking  reports  for  consistency  of  classi- 
fication and  operation  is  given  careful  attention,  and  the 
location  of  the  work  as  shown  upon  the  reports  is  checked 
with  records  of  the  maintenance  engineer's  office,  which 
have  been  compiled  from  the  surveys  of  the  various  roads 
and  which  show  accurately  stations  for  all  township  bor- 
ough and  county  lines,  together  with  the  location  of  all  im- 
proved and  constructed  roads. 

The  records  are  then  taken  in  hand  by  the  Cost  Ac- 
counting Department  under  the  chief  clerk,  and  several 
dozen  more  blanks  varying  in  size  from  an  index  card  to 
sheets  about  24x30  in.  are  filled  out.  The  amount  of 
data  and  general  information  thus  accumulated  and  sys- 
tematized is  remarkably  full  and  complete  as  the  classi- 
fication given  herewith  will  make  clear. 

In  the  accumulation  and  compilation  of  these  data,  the 
route  number  or  application  number  (in  the  case  of  state- 
aid  roads),  which  is  the  legal  designation  of  the  road  un- 
der the  state-highway  acts,  is  considered  as  the  unit  for  the 
separation  of  all  such  costs. 

The  Cost  Accounting  Department  is  furnished  with  a 
monthly  statement  of  expenditures  upon  each  route  under 
each  classification  by  the  Authorization  and  Bookkeeping 
Department,  which  is  checked  against  the  cost-data 
records. 

Upon  all  routes  or  applications  the  work  is  classified 
as  follows:  General  Repairs,  Resurfacing,  Bridge  Con- 
struction, Oiling,  Removing  Snow.  A  list  of  the  opera- 
tions under  each  classification  follows : 

GENERAL  REPAIRS 

Superintendence 

Removing  loose  stones,  dirt,  etc. 
Filling  ruts  and  washouts 
Repairing  gutters  and  berms 
Dragging 

Scraping  and  crowning 
Excavating  gutters 
Grubbing  and  clearing 
Grading  (cuts  and  fills) 
Quarrying  and  stripping 
Crushing 

Hauling  stone  and  screenings 

Spreading  stone  and  screenings 

Loading  and  unloading  stone 

Hauling  and  laying  telford 

Cost  of  stone 

Removing  snow 

Cleaning  and  repairing  drains 

Repairing  timber  bridges 

Repairing  stone  bridges  and  culverts 

Repairing  concrete  bridges  and  culverts 

Placing  pipe  drains 

French  drain 

Tile  drain 

Scarifying 

Sprinkling 

Rolling 

Erecting  and  maintaining  guard  rail 

Handling  equipment 

Temporary  bins,  sheds,  etc. 

Patching  and  repairing  asphaltic  concrete 

Patching  and  repairing  asphalt  and  penetration  macadam 

Repairing  brick  road 

Dry  rubble  masonry 

Rubble  masonry  (mortar) 

First  class  masonry 


Concrete  masonry 
Cribbing 

t-»  ;    :~ — 


Waterbound  Macadam 

Bottom  course: 
Grading 
Rolling 
Quarrying 
Crushing 

Loading  and  unloading 

Hauling  telford 

Laying  and  napping  telford 

Berms  and  gutters 

Cost  of  stone 

Second  and  top  course: 
Quarrying 
Crushing 

Loading  and  unloading 

Hauling  stone,  screenings 

Spreading  stone,  screenings 

Scarifying 

Sprinkling 

Rolling 

Cost  of  stone 

Drainage  and  miscellaneous: 
Placing  pipe  drain 
Placing  box  drain 
French  drain 
Tile  drain 
Repairing  drains 
Repairing  bridges 
Catch  basins  and  headwalls 
Retaining  walls 
Superintendence 
Timekeeper 
Handling  equipment 
Temporary  bins,  sheds,  etc. 

Asphaltic  bituminous  macadam 

Bottom  course: 
Grading 
Rolling 
Quarrying 
Crushing 

Loading  and  unloading 

Hauling  telford 

Baying  and  napping  telford 

Berms  and  gutters 

Cost  of  stone 

Second  course  and  seal  coat: 
Quarrying 
Crushing 

Loading  and  unloading  stone 

Hauling  stone  and  screening  or  mixing  and  hauling  mixture 

Scarifying 

Spreading  stone  or  mixture 
Heating  and  pouring 
Spreading  screenings 
Rolling 

Hauling  and  spreading  stone  chips  or  torpedo  sand 

Cost  of  stone 

Cost  of  mixture  aggregate 

Drainage  and  miscellaneous: 
Placing  pipe  drains 
Placing  box  drains 
French  drain 
Tile  drain 
Repairing  drains 
Repairing  bridges 
Catch  basin  and  headwalls 
Retaining  walls 
Superintendence 
Timekeeper 
Handling  equipment 
Temporary  bins,  sheds,  etc. 

Asphaltic  concrete 

Foundation: 
For  telford  (as  above) 
For  concrete  (as  follows) 
Grading 
Rolling 
Quarrying 
Crushing 

Loading  and  unloading 

Hauling  materials  for  mixing 

Placing  materials 

Berms  and  gutters 

Cost  of  stone 

Cost  of  sand 

Cost  of  cement 

Asphaltic  concrete  course: 
Quarrying 
Crushing 

Loading  and  unloading 
Mixing  and  hauling 
Spreading  mixture 
Rolling 

Spreading  screenings 

Seal  coat: 
Heating  and  pouring 

Hauling  and  spreading  chips  or  torpedo  sand 
Rolling 

Drainage  and  miscellaneous: 
Placing  pipe  drains 
Placing  box  drains 
French  drain 
Tile  drain 
Repairing  drains 
Repairing  bridges 
Catch  basin  and  headwalls 
Retaining  walls 
Superintendence 
Timekeeper 
Handling  equipment 
Temporary  bins,  sheds,  etc. 

BRIDGE  CONSTRUCTION 

Equipment 
Excavating  channel 
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Temporary  traffic 
Fencing 
Guard  rail 
Approaches 

Excavating  for  foundation 
Coffer-dam 

Erecting  forms  and  falsework 
Removing  forms  and  falsework 
Materials  for  forms  and  falsework 
Hauling  materials  for  concrete 
Mixing  and  placing  concrete 
Facing  concrete 
Cost  of  aggregates 
Reinforcing  bars,  rods,  I-beams 
Expanded  metal 
Superintendence 
Timekeeper 

o     ,  OILING 

Surface 
Sweeping,  filling  holes,  etc. 
Oiling  (heating  and  distribution)  • 
Hauling  sand  or  screenings 
Spreading  sand  or  screenings 
Rolling 
Loading 

Drainage  and  miscellaneous: 
Superintendence 
Timekeeper 
Handling  equipment 
Temporary  bins,  sheds,  etc 
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As  a  means  of  readily  identifying  all  accounts  pre- 
sented, each  authorization  is  characterized  by  a  serial 
letter  and  number  as  follows  : 


Serial 
Letter 

G 

R 

O 

B 

S 

T 

E 

Y 


STATE  HIGHWAY 


Serial  Numbei 
1-3000 
3001-4000 
4001-4500 
4501-5000 
5001-6000 
6001-7000 
7001-8000 
S001-S500 


Classification 
General  repairs 
Resurfacing 
Oiling 

Bridge  Construction 
Removing  snow 

Purchase  of  tools  and  equipment 

Repairs  to  equipment 

Storage 


8501-9000 
9001-9500 
9501-9750 
9751-10000 


STATE  AID 

General  repairs 
Resurfacing 
Oiling 

Removing  snow. 


All  accounts  presented,  whether  labor,  material,  sup- 
plies, etc.,  show  the  authorization  number  in  addition  to 
the  route  and  county  to  which  they  are  charged.  Under 
this  system  the  actual  cost  of  any  special  work,  such  as  re- 
surfacing, oiling  or  bridge  construction— also  the  yearly 
maintenance  cost  on  any  piece  of  improved  or  con- 
structed road— is  readily  obtainable;  and  valuable  data  on 
the  maintenance  cost  of  the  various  types  of  constructed 
roads  are  compiled  from  year  to  year. 

Upon  the  completion  of  special  work  on  any  route  or 
application,  the  Cost  Accounting  Department  furnishes 
a  detailed  cost  data  report,  showing  location,  character  and 
extent,  together  with  information  such  as  rates  paid  the 
various  classes  of  labor,  price  of  material,  length  of  haul 
etc.    By  referring  to  this  cost-data  record  at  any  time  a 
specific  operation  on  any  road  can  readily  be  determined 
including  the  exact  location  and  extent  and  the  elements 
ol  labor  and  material  which  have  entered  into  the  work 
1  early  cost-data  reports  showing  in  detail  the  cost  of  gen- 
eral repair  operations  on  every  route  or  application  are 
also  compiled. 

In  addition  to  the  yearly  cost-data  report,  an  accumulat- 
ing graphic  record,  devised  to  cover  a  period  of  years 
showing  the  location,  character,  extent  and  cost  of  each 
classification  of  work  upon  every  road  in  the  form  of  a 
map,  is  compiled. 

_  The  Purchasing  Department  of  the  Maintenance  Di- 
vision keeps  a  record  of  the  prices  paid  for  all  material, 

STk  ^"  I    h  are  embodied  k  the  reports  fur - 
rushed  by  the  Cost  Data  Department.    Detailed  records 
ol  the  cost  of  tools  and  equipment  and  repairs,  showing 
comparative  costs  in  the  different  districts  of  the  state 
are  kept  m  the  Tool  and  Equipment  Department  of  the 


The  most  conspicuous  feature  of  the  work  done  in  the 
office  is  the  daily  summary  sheet,  which  every  day  gives 
the  maintenance  engineer  a  complete  record  of  the  work 
m  each  and  every  road  district  to  date,  the  kinds  of  work 
purchases  made  and  authorized,  payrolls  passed,  the 
amount  of  the  appropriation  and  the  part  of  the  appro- 
priation expended  to  date.  This  summary  is  elaborate 
and  keeps  the  head  of  the  department  in  intimate  and 
constant  touch  with  the  work  in  all  parts  of  the  state 
Then,  there  are  similar  but  still  more  elaborate  weekly 
and  monthly  summaries. 

The  foregoing  is  merely  an  outline,  which  may  be  used 
by  the  reader  for  a  variety  of  purposes.  To  attempt  to  de- 
scribe m  detail  the  various  operations  and  methods  of 
costkeepmg  in  use  in  Pennsylvania  is  beyond  the  scope 
of  such  an  article. 

The  engineer  of  maintenance  of  the  Pennsylvania  State 
Highway  Department  who  has  worked  out  the  system  de- 
scribed is  George  H.  Biles,  who  was  recently  appointed 
deputy  Highway  Commissioner,  with  Robert  J.  Cunning- 
ham as  Commissioner  and  W.  D.  Uhler  as  Chief  Engineer. 

H 

Barge  Csuaal  Navigation  Aids* 

So  much  of  the  new  Barge  Canal  of  the  State  of  New 
York  is  m  rivers  or  lakes  that  it  has  been  necessary  to 
place  various  aids  to  navigators,  such  as  buoys,  beacons 
and  range  towers,  which  carry  lights  by  night  and  show 
where  m  the  expanse  of  river  and  lake  lies  the  navigabl- 
channel.  The  localities  to  be  thus  buoyed  and  lighted 
require  a  total  of  about  550  buoys  and  300  stake  lights, 
together  with  about  a  dozen  lighthouses. 

The  system  of  marking  adopted  is  to  use  two  buoys  on 
the  inside  and  one  on  the  outside  of  each  curve.  The 
buoys  on  the  inside  of  the  curve  are  placed  at  the  begin- 
ning of  the  curve,  the  buoy  on  the  outside  is  placed 
opposite  the  middle  of  the  curve.  These  buoys  and  their 
lights,  with  a  few  along  the  tangents,  have  been  found  to 
be  very  satisfactory.  In  addition  to  buoys  and  stake 
lights,  long  tangents  are  marked  by  a  pair  of  range  lights 
placed  on  shore  in  line  with  the  prolonged  center  line  of 
the  canal.  The  rear  range  light  is  set  higher  than  the 
front  light,  so  the  navigator  will  be  on  the  correct  center 
line  if  he  keeps  his  craft  in  such  a  position  that  the  two 
range  lights  appear  in  a  vertical  line,  one  above  the  other. 

To  meet  another  need  of  the  navigator  of  the  new  canal 
there  have  been  issued  charts  covering  sections  of  river 
channel.  On  these  charts  are  located  all  of  the  beacons, 
buoys,  spars,  bridge  lights,  range  towers  and  lighthouses 
which  mark  the  course  and  also  explanation  is  given  of 
the  colors  the  various  markers  are  painted,  as  well  as  the 
colors  of  the  lights  they  display  at  night.  Upon  the 
charts  are  shown  the  river  banks  and  the  topographic 
features  of  the  adjoining  land  for  several  hundred  feet  on 
either  side,  together  with  the  names  of  inflowing  streams, 
islands,  villages,  railways  and  the  like.  There  appear 
also  tables  of  distances. 

The  buoys  and  beacons  which  show  red  lights  are 
painted  red,  while  those  showing  white  lights  are  painted 
black.  The  range  towers  have  white  lights,  the  channel 
rims  at  bridges  are  marked  by  red  lights  and  the  centers 
of  lift-bridges  show  red  lights  when  the  bridges  are  closed 
and  green  lights  when  they  are  open. 

*Prom  the  "Barge  Canal  Bulletin,"  June,  1915. 
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SYNOPSIS — At  each  end  of  the  Panama  Canal 
there  is  being  erected  a  large  coaling  station  of 
special  design,  for  supplying  fuel  to  passing  steam- 
ers.   This  article  describes  the  two  designs. 

The  huge  coaling  stations  at  the  Atlantic  and  Pacific 
terminals  °of  the  Panama  Canal,  which  are  to  be  com- 
pleted during  1916,  have  unusual  interest  because  of  their 
size  and  equipment.  The  main  station  is  located  at  Cristo- 
bal on  the  Atlantic  side,  since  it  is  on  this  sea  that  the 
coal  supplies  are  borne.  The  Cristobal  plant  is  designed 
to  meet  all  the  military,  commercial,  railway  and  canal 
requirements;  the  Balboa  station  will  probably  handle 
little  commercial  coal.  Except  for  the  military  necessity 
of  an  independent  and  additional  supply  on  the  Pacific 
end.  the  second  station  at  Balboa  probably  would  not 


structural  steel  and  18,000  cu.yd.  of  reinforced  concrete 
were  used.  The  shore  extension  consists  of  concrete  walls 
and  piers  supported  by  piles. 

Between  the  long  wharves  is  the  huge  coal  pile  (resting 
on  natural  bottom),  with  the  submerged-storage  section 
at  the  ocean  end.  The  coal  pile  is  spanned  by  two  stocking 
and  reclaiming  bridges  which  can  travel  the  full  length 
of  the  pier.  There  is  a  steel  viaduct,  29  ft.  high,  around 
the  whole  pier,  and  on  this  are  two  separate  looped  3-ft- 
gage  tracks  for  the  motor-operated  cars. 

On  the  unloading  wharf  are  four  one-man  steeple-type 
towers,  with  the  familiar  long  booms  and  a  trolley  carrying 
the  lines  of  a  grab  bucket  (2l/2  tons  capacity).  Each 
tower  is  supported  on  1G  wheels  running  on  two  3-ft.-gage 
tracks,  laid  24%  ft.  c.  to  e.  The  combined  capacity  of 
the  lour  unloaders  is  1000  tons  per  hour.  They  are  steam 
operated,  and  are  the  only  pieces  of  equipment  at  the 


FIG    1      BIRD'S-EYE  VIEW  OP  CRISTOBAL  COALING  STATION  ON  THE  PANAMA  CANAL 
Reproduction  of  a  perspective  drawing  by  E.  W.  Spofford,  of  New  York  City 


have  been  built  at  this  time.  At  both  stations  large  under- 
water storage  space  has  been  provided  for  the  permanent 
storage  of  coal  without  deterioration  or  danger  of  spon- 
taneous combustion. 

Cristobal  Station 

The  Cristobal  plant  consists  essentially  of  a  pier  about 
1825  ft.  long  and  some  420  ft.  wide.  One  side  of  this 
is  designated  as  the  "unloader  wharf"  and  the  other  side 
as  the  "reloader  wharf,"  connected  by  an  "end  wharf" 
with  a  hunker  for  tugs  and  other  small  craft.  For  1065  ft. 
along  the  unloader  and  reloader  wharf  the  bottom  is 
dredged  to  41  ft.  depth.  The  southerly  part  of  the  pier  is 
considered  as  a  shore  extension  without  waterfront. 

The  deep-water  section  of  the  pier  consists  of  a  steel 
and  .concrete  dock  deck  supported  on  6-ft.  concrete  cylin- 
ders going  down  from  50  to  75  ft.  to  solid  rock.  The 
cylinders  were  spaced  and  the  deck  frame  designed  accord- 
ing to  the  position  of  the  loads.    About  5000  tons  of 


elation  so  operated,  all  other  machinery  being  driven  by 
electric  power.    They  discharge  coal,  through  hoppers 
and  steam-operated  cutoff  gates,  into  motor-driven  cars 
These  cars  are  a  W-bottom  type  of  10  tons  capacity  and 
are  propelled  by  two  3-hp.  constant-speed  alternating- 
current  motors  at  a  track  speed  of  200  ft.  per  min.  The 
cars  are  stopped,   started  and  dumped  by  trackmen 
stationed  at  desired  points.    Otherwise  they  have  no  at- 
tendants while  in  motion.    The  cars  travel  over  a  fixed 
route,  and  in  normal  operation  no  switching  is  done. 
Each  stocking  and  reclaiming  bridge  carries  on  its  lower 
chord  a  single  track  of  the  electric  railway,  connected 
to  the  viaduct  at  each  end  by  sliding  curves  which  pick 
up  the  cars  from  the  viaduct  as  they  approach  the  bridge 
and  deliver  them  back  on  the  other  side  of  the  pier. 
The  coal  is  dumped  into  storage  from  this  bridge  track. 
For  reloading  coal  two  crane  diggers  are  carried  on  the 
upper  chord  of  each  bridge,  discharging  into  the  same 
cars  on  the  same  track  as  previously  noted.    The  cars 
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deliver  to  reloading  towers,  which  replace  the  large  and 
expensive  wharf  bunkers  provided  in  most  coaling  stations. 

The  stocking  and  reclaiming  bridges  are  heavy  through- 
span  structures,  315  ft.  c.  to  c.  of  end  bearings,  and  each 
weighs  about  1400  tons  equipped.    Each  end  is  supported 


a  second  conveyor  carried  at  right  angles  in  a  hinged 
boom  which  runs  out  over  the  wharf  and  discharges 
through  a  telescopic  chute  at  the  end.  The  operator, °in 
his  elevated  cab  commanding  a  good  view,  moves  'the 
tower  along  the  wharf  and  controls  the  position  of  the 

STOCKING  AND  RECLAIMING  BRIDGE 
AND  BRIDGE  DIGGERS 


''^m?^*  STORAGE  P/LE 


^^^^^^^^^^^^^^^^^^^ 


EL. -4/  ' 


WET  STORAGE  TO  EL.- £8 


3/5'- 


FIG.  2. 


PART  ELEVATION  OP  THE  CRISTOBAL  COALING.  STATION 


on  two  lG-wheel  trucks  with  heavy  cast-steel  bolsters  and 
equalizers.  These  trucks  travel  on  the  standard-gage 
tracks  leading  to  the  Panama  R.R.  The  bridges  are 
propelled  by  an  independent  170-hp.  motor  at  each  end; 
a  maximum  track  speed  of  50  ft.  per  min.  is  attained! 
These  two  motors  have  separate  speed  controllers,  which 
are  worked  by  separate  handles  in  the  operators'  cabs  so 
arranged  that  they  can  be  moved  together  or  separately. 
This  is  necessary  in  order  to  keep  the  bridge  square  with 
the  rails  under  all  conditions  of  track  and  wind  load.  A 
large  dial  indicator  shows  the  amount  of  variation  from 
square. 

The  digger  machines  move  along  the  top  chords 
of  the  bridges  so  that  they  can  reclaim  coal  from  the 
entire  storage  area.  Each  has  a  5-ton  grab  bucket  swung 
from  a  patent  boom  frame  which  is  hoisted  by  a  cable 
running  over  a  differential  drum  so  that  the  grab  bucket 
follows  a  fixed  path  in  and  out.  This  eliminates  the 
independent  trolley  or  boom  engine  and  fixes  the  path 
of  the  bucket  clear  of  the  digger  frame.  This  scheme 
gives  speedy  operation  with  a  single  attendant,  who  need 
have  no  special  skill. 

For  reloading  to  boats  there  are  four  delivery  towers 
on  the  reloader  wharf,  each  supported  on  four  four- 
wheeled  trucks  which  run  on  two  3-ft.-gage  tracks  laid 


conveyor  boom  and  delivery  chute.  Each  reloader  may  be 
operated  to  give  a  capacity  of  from  60  to  600  tons  per  hr. 

At  the  wharf  bunker  on  the  end  of  the  pier  an  inclined 
conveyor  carries  coal  from  a  receiving  hopper  under  the 
viaduct  and  discharges  it  into  a  1500-ton  pocket,  from 
which  power-operated  telescopic  chutes  let  the  coal  into 
tugs  and  other  small  vessels.  At  the  beginning  of  the 
shore  extension  of  the  pier  is  the  transformer  station  of 
2900  kv.-a.  capacity.  Three-phase  25-cycle  current  is 
received  at  2300  volts,  and  is  transformed  to  440  volts 
for  power  and  110  volts  for  lighting.  The  administration 
tower,  for  the  general  control  of  the  station,  supports  the 
conveyor  leading  to  the  wharf  bunker. 

The  weight  of  coal  handled  is  ascertained  by  semi- 


PIG.  3.    DIFFERENTIAL  DRUMS  OF  BRIDGE  DIGGER 


26  ft.  c.  to  c.  The  arrangement  of  these  reloaders  is 
unique.  Each  has  an  inclined  belt  conveyor  parallel  to 
the  running  track  and  leading  up  from  the  discharge  of 
a  trailing  hopper  truck,  which  receives  coal  from  the 
motor  cars  dumping  through  the  viaduct.   This  belt  feeds 


FIG.  4.    MOTOR-DRIVEN  COAL  CAR 

automatic  scales  at  suitable  points  along  the  viaduct.  A 
oar  must  pass  over  a  scale  before  reaching  its  point  of 
discharge.  The  weight  of  coal  delivered  directly  by  the 
unloaders  to  standard-gage  cars  can  be  determined  by 
track  scales  on  the  unloader-wharf  track. 
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A  complete  system  of  communication  and  signals  has 
been  worked  out.  The  total  normal  rated  capacity  of  the 
station  is  1000  tons  per  hr.  unloading  and  2000  tons  per 
hr.  reloading.  To  attain  this,  somewhat  higher  capacities 
bad  been  specified  for  the  individual  units — 1200  tons 
aggregate  per  hour  for  the  unloaders  and  2400  for  the 
diggers  and  reloaders.  The  total  wet-storage  capacity  is 
100,000  tons;  the  dry-storage,  385,000  tons. 

Balboa  Coaling  Station 

The  general  arrangements  at  Balboa  are  quite  different 
from  those  at  Cristobal  because  of  the  different  local 
conditions  and  the  much  smaller  commercial  importance 


The  general  plans  for  the  Cristobal  and  Balboa  stations 
were  made  by  the  Division  of  Terminal  Construction  of 
the  Panama  Canal,  under  F.  H.  Cooke,  Civil  Engineer, 
IT.  S.  N.,  as  Designing  Engineer. 

The  conveying  systems  and  reloaders  for  both  plants 
and  the  stocking  and  reclaiming  bridges  for  the  Cristobal 
station  were  designed  and  furnished  by  Augustus  Smith, 
president  of  the  Bergen  Point  Iron  Works,  Bayonne,  N.  J., 
the  contract  price  being  about  $1,714,000.  The  unload- 
ing towers  for  both  plants  were  furnished  by  the  Hunt 
Construction  Co.,  of  New  York,  at  a  contract  price  of 
about  $486,000.  The  heavy  structural  steel  was  subcon- 
tracted by  the  U.  S.  Steel  Products  Co.  and  the  electrical 


FIG. 


THE  BALBOA  COALING  STATION  AT  THE  PACIFIC  END  OF  THE  PANAMA  CANAL 
From  drawing  by  E.  W.  Spofford,  of  New  York  City 


of  the  Balboa  station.  Its  equipment  seems  to  be  better 
adapted  to  the  rapid  reloading  of  coal  than  to  rapid 
storage — in  accordance  with  the  military  requirements. 
There  are  separate  unloader  and  reloader  wharves,  but 
these  are  quay  walls  joining  each  other  at  an  angle  of 
135  deg.,  the  former  being  850  ft.  long  and  the  latter 
750  ft. 

The  reloader  wharf  substructure  at  Balboa  is  similar 
to  the  cylinder-supported  deck  construction  at  Cristobal. 
The  unloader  wharf  is  somewhat  different  in  having  a 
steel  and  concrete  deck  supported  by  rectangular  concrete 
piers  built  in  the  open  and  dry. 

There  are  two  unloading  towers  similar  to  those  at 
Cristobal  and  two  reloading  machines.  There  are  no 
stocking  and  reclaiming  bridges,  but  instead  there  are 
utilized  the  four  berm  cranes  (rebuilt),  used  in  the 
construction  of  the  Pedro  Miguel  and  Miraflores  locks. 
There  is  a  single-track  viaduct  running  along  the  unloader 
wharf  and  up  the  center  wall  of  the  coal-storage  platform, 
together  with  the  two-track  (loop)  viaduct  along  the 
reloader  wharf.  The  cars  used  at  Balboa  dump  on  one 
side  only  and  in  that  way  differ  from  the  design  for 
Cristobal.  Coal  is  received  either  from  the  unloaders 
or  from  the  cranes  and  is  dumped  into  the  hoppers  of 
the  wharf  bunker  or  of  the  reloaders,  or  directly  into  the 
storage  pile.  The  wet-storage  basin  is  310  ft.  long  and 
has  a  capacity  of  50,000  tons  of  coal.  The  total  dry  and 
wet  storage  is  215,000  tons.  The  handling  capacity  is 
balf  that  of  the  Cristobal  station. 


equipment  by  the  General  Electric  Co.  The  belt  con- 
veyors were  furnished  by  the  Robins  Conveying  Belt  Co. 


New  Steel  Plant  In  Australia — A  new  iron  and  steel  plant 
belonging  to  the  Broken  Hill  Proprietary  Co.,  Ltd.,  has  been 
erected  at  Port  Waratah,  Newcastle,  New  South  Wales.  It 
covers  264  acres  and  is  situated  near  rich  coal  fields  and  lime- 
stone deposits  and  has  excellent  harbor  facilities.  The  total 
cost  to  build  and  equip  the  plant  was  $7,000,000.  The  total 
yearly  demand  of  Australia  for  steel  rails  is  about  150,000 
tons.  The  total  imports  of  iron  and  steel  for  1913  were  400,- 
000  tons,  with  a  local  value  of  about  $36,000,000.  United 
States  Commercial  Attache  William  C.  Downs,  Melbourne, 
stated  recently  that  although  this  new  enterprise  will  seri- 
ously affect  the  sale  of  American  steel  rails  to  Australia, 
which  in  recent  years  has  amounted  to  about  $5,000,000  per 
annum,  it  is  gratifying  that,  after  a  careful  study  of  the 
largest  steel  plants  in  Europe  and  the  United  States,  American 
equipment  was  selected. 

Prizes  for  Rubber-Faetory  Plans — It  is  announced  at  Rot- 
terdam that  the  council  of  the  International  Association  for 
Rubber  Cultivation  in  the  Netherlands  East  Indies  offers  an 
international  competition  for  a  plan  for  a  complete  rubber 
estate  factory  for  making  "crepe,"  and  a  plant  for  a  com- 
plete rubber  estate  factory,  for  making  "smoked  sheets." 
Both  plans  are  to  be  drawn  in  such  a  way  that  the  capac- 
ity of  the  plant  will  amount  in  the  beginning  to  220,460  lb.  of 
dry  rubber  per  annum,  which  by  three  extensions  can  be  in- 
creased to  551,156  lb.  The  plans  should  be  accompanied  by 
a  detailed  description  of  the  plant  and  of  the  way  in  which 
the  competitor  considers  the  product  should  be  treated,  in- 
cluding the  necessary  machinery.  The  project  may  be  de- 
tailed in  English  and  should  be  sent  in  before  Mar.  1,  1916, 
either  to  the  office  of  the  association,  13  Kneuterdyk,  The 
Hague,  Netherlands,  or  to  the  office  of  the  Algemeene  Ve- 
reeniging  van  Rubberplanters  ter  Oostkust  van  Sumatra,  at 
Medan,  Dutch  East  Indies.  The  first  prisre  is  for  $603  and  the 
second  prize  for  $201. 
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By  Kenneth  A.  Heron f 

An  interesting  type  of  weir  and  method  of  measuring 
canal  flow  are  used  in  the  Modesto  Irrigation  District, 
Stanislaus  County,  Calif.  The  greater  number  of  the  dis- 
tributing structures  in  the  canals  and  laterals  are  con- 
structed of  timber.  At  frequent  intervals  along  the  canals 
weirs  of  the  type  shown  in  Figs.  1  and  3  are  placed.  The 
primary  object  of  these  structures  is  to  afford  a  vertical 
drop  in  grade,  or  a  method  of  raising  the  head  on  a  side 
gate  to  increase  its  discharge  or  to  deliver  water  to  high 
points.    Movable  flashboards  are  used  to  obtain  the  re- 
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OVERPOUR  MEASUREMENT 
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FIG.  2.    DITCH-TENDER'S  CARD  FOR  WEIR 
COMPUTATIONS 

The  original  was  514X3V4  in. 

head  by  the  length  of  the  weir  in  inches,  which  gives  the 
discharge  in  cubic  feet  per  second  for  the  stream. 

The  accuracy  of  the  method  has  been  demonstrated  by 
carefully  made  current-meter  measurements.  In  the  fol- 
lowing table  weir  measurements,  made  in  the  manner  de- 
scribed, check  very  closely  with  the  meter  measurements : 


Date 
5-11 
5-22 

5-  22 

6-  11 


Lateral 
1 
3 
4 

3 


FIG.  1.   WEIR  IN  MAIN  IRRIGATION  LATERAL 
On  downstream  slope  of  about  40  deg.  from  vertical 

quired  head.  The  structures  consist  of  two  or  more  weirs, 
each  about  3y2  ft.  in  length,  constructed  on  a  downstream 
slope  of  between  35  and  45  deg.  from  the  vertical. 

A  system  that  has  been  in  use  several  years,  of  propor- 
tioning the  canal  flow  by  measurements  made  on  these 
weirs,  led  the  writer  recently  to  conduct  a  series  of  ex- 
periments to  determine  its  accuracy.  The  method  of  mak- 
ing measurements  consists  of  holding 
vertically  on  the  weir  crest  a  %-in. 
smooth  iron  rod.  A  ring  of  water 
rises  on  the  rod,  which  by  measure- 
ments and  computation  has  been  found 
to  approximate  very  closely  the  ob- 
served head  plus  the  computed  head 
of  the  approach  velocity.  From  this 
head  measured  on  the  rod  the  discharge 
is  computed  by  the  Francis  formula,  as 
if  there  were  no  end  contractions  or 
slope  to  the  weir. 

The  edge  of  the  top  board  presents  a 
sharp  crest,  and  the  center  post  and 
slide  slots  have  the  effect  of  forming 
fairly  sharp  end  contractions. 

Ditch  tenders  are  furnished  a  card 
(Fig.  2)  showing  the  discharge  of  a 
weir  1  in.  in  length  under  different 
heads.  A  measurement  consists  of 
merely  observing  the  head  with  the 
%-in.  rod  and  multiplying  the  tabu- 
lated discharge  corresponding  to  the 


Weir 
Measurements, 
Sec.-Ft. 
51.31 
78.00 
120.00 
241.00 


Meter 
Measurements, 
Sec.-Ft. 

51.41 

77.36 
121.51 
245.08 


Naturally,  ideal  conditions  are  not  found  at  all  of  the 
structures.  Such  things  as  leakage  and  obstructions  oc- 
cur at  times,  but  for  all  practical  purposes,  where  meas- 
urements are  necessarily  made  by  ditch  tenders  of  little 
special  training,  the  results  obtained  are  as  close  as  could 
be  desired.  The  method  has  a  distinct  advantage  over 
measurements  made  by  means  of  vertical  weirs  in  that 
it  is  simple  and  does  not  require  a  special  structure  and, 
as  shown  above  it  is  accurate  enough  for  most  purposes. 


ALs,!;racted  from  a  report  by  the  writer 
on     The  Use   of  Water   in   the  Modesto 
Irrigation     District,  Stanislaus 
Calif." 

tModesto,  Calif. 


County, 


PIG.  3. 


SKETCH  OF  STANDARD  STOP-GATE  OR  WEIR,  MODESTO 
IRRIGATION  DISTRICT,  CALIFORNIA 
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SYNOPSIS — First  large  lake  pier  at  Cleveland, 
used  by  the  Detroit  and  Buffalo  boats.  Built  by 
the  steamship  companies  under  the  direction  of  the 
city  and  to  revert  to  the  city  at  expiration  of  lease. 
Construction  is  earth  fill  between  gravity  concrete 
walls.  Special  attention  paid  to  architecture  and 
arrangement  of  headhouses.  Connected  to  trunk 
line  railways. 

The  new  pier  in  Lake  Erie  at  the  foot  of  Ninth  St., 
Cleveland,  Ohio,  which  was  opened  for  service  late  in 
June  of  this  year,  marks  a  radical  development  in  the 
harbor  of  that  city.  Hitherto  practically  all  of  the  lake 
traffic  steamers  have  docked  along  the  tortuous  channel  of 
the  Cuyahoga  River,  although  an  extended  breakwater  has 
for  some  years  protected  the  lakefront  of  the  city  proper. 
About  five  years  ago  the  city  authorities  initiated  a 


which  were  not  settled  until  May,  1914.  At  that  time 
work  on  the  new  pier  began  again  in  earnest  and  was 
completed  in  about  a  year's  time. 

The  old  pier  which  was  replaced  was  100  ft.  wide  and 
extended  out  from  the  bulkhead  line  720  ft.  It  consisted 
of  an  earth  fill  between  side  and  end  bulkhead  walls, 
which  were  made  up  of  tight  rows  of  round  piles  tied 
together  with  rods  and  waling  pieces  and  filled  with  rip- 
rap, the  earth  fill  backing  against  a  row  of  sheet  piles 
just  inside  of  the  bulkhead.  Sections  through  these  old 
bulkhead  walls  are  given  in  Fig.  3.  The  new  pier  is  also 
720  ft.  long  and  is  300  ft,  wide;  it  is  made  up  of  a 
continuous  line  of  concrete  wall  of  gravity  section,  which 
along  the  east  side  and  a  part  of  the  lake  side  is  founded 
on  the  old  pile  bulkhead,  and  along  the  rest  of  the  lake- 
front  and  on  the  west  side  is  founded  on  new  timber  piles 
driven  for  the  purpose.  The  old  bulkhead  piles  were 
sawed  off  to  1  ft.  below  low-water  level  and  embedded  in 


FIG.  1.    NEW  NINTH  ST.  PIER  IN  LAKE  ERIE  AT  CLEVELAND 
At  the  left,  or  west,  at  the  clock,  is  one  of  the  boats  of  the  Detroit  &  Cleveland  Navigation  Co 
company,  then  the  pier  of  the  Cleveland  &  Buffalo  Transit  Co.  with  the  new 
boat,  at  dock 


next  is  the  pier  of  this 
'Seeandbee,"  the  largest  fresh-water  passenger 
The  plaza  in  front  lies  between  the  lake  and  the  railway  lines  which  have  sidings  onto  the  piers 


project  to  enlarge  an  existing  old  pier  at  the  foot  of  Ninth 
St.  and  to  lease  it  to  the  steamship  companies  operating 
large  passenger  and  freight  steamers  between  Detroit  and 
Cleveland  and  Buffalo  and  Cleveland. 

Some  difficulties  with  the  arrangement  immediately 
came  up  on  account  of  arguments  by  the  owners  as  to 
riparian  rights  at  this  location.  In  1873  the  city  had 
appropriated  for  park  purposes  a  strip  of  land  along  the 
lake  extending  from  East  Third  to  East  Ninth  St.  All 
the  area  north  of  the  railroad  which  runs  along  the  lake- 
front  here  was  then  water.  When  it  was  planned  to  lease 
the  waterfront  for  pier  purposes  the  heirs  of  the  owners 
from  whom  the  land  was  appropriated  instituted  suit  to 
restrain  the  city  on  the  ground  that  the  earlier  appropria- 
tion was  for  park  purposes  and  the  front  could  not  be 
used  for  commercial  purposes.  However,  an  agreement 
was  entered  into  between  the  shipping  companies  and 
the  city  and  work  was  started  on  the  pier,  but  an  injunc- 
tion immediately  served  brought  about  legal  controversies 


the  concrete  of  the  wall  1  ft.,  so  that  the  bottom  of  the 
concrete  wall  is  2  ft.  below  water  level.  The  concrete  wall 
is  strengthened  against  the  pressure  of  the  interior  fill 
by  2-in.  anchor  rods  extending  back  into  the  earth  fill  and 
held  by  deadmen  of  two  or  three  piles. 

As  will  be  noted  from  the  sections  in  Fig.  2,  the  gravity 
section  of  the  wall  on  the  new  piles  has  been  designed  to 
utilize  the  weight  of  the  fill  as  a  protection  against  over- 
turning. That  part  of  the  wall  built  over  the  old  bulk- 
head foots  only  on  the  outer  piles  of  the  bulkhead,  and 
the  inner  and  outer  pile  rows  are  tied  together  by  a  paving 
of  concrete.  The  westerly  bulkhead  of  the  old  pier  is 
sawed  off  to  3  ft.  10  in.  below  the  top  of  the  new  pier. 
The  interior  columns  which  support  the  structure  on  the 
pier  are  founded  on  prismatic  concrete  piers  footing  on 
timber  piles. 

The  concrete  wall  has  a  remarkably  good  line  and  sur- 
face. Considerable  care  was  taken  to  get  a  good  finish 
on  the  outside  and  also  in  backfilling  the  wall. 
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In  superficial  plan  the  pier  is  in  duplicate  design  on 
either  side  of  a  center  longitudinal  line,  one-half  being 
leased  to  the  Cleveland  &  Buffalo  Transit  C  o.  and  the 
other  to  the  Detroit  &  Cleveland  Navigation  Co.  Each 
half  contains  a  freight  shed  with  a  headhouse,  which  is 
used  as  an  office,  a  roadway  running  down  to  the  end  of 
the  pier  and  up  into  the  freight  shed,  and  railroad  tracks 


The  sheds  are  of  fireproof  construction,  with  steel 
frame  and  roof  trusses,  reinf  orced-concrete  tile  roof  slabs 
and  brick  curtain  walls.  The  headhouses,  views  of  which 
are  shown  in  Fig.  4,  are  quite  pleasing  in  design.  They 
are  of  brick  and  steel  construction,  with  brick  walls.  The 
briek  is  a  wire-cut  mat  surface;  the  lower  ten  courses  are 
dark  red  and  the  rest  of  a  grayish  tone.  In  front  of  the 
ZOO1- 
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FIG.  2.    DETAILS  OF  THE  PIER  STRUCTURE  OP  CLEVELAND'S  NEW  NINTH  ST.  PIER 
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FIG.  3.    GENERAL  PLAN  SHOWING  OLD  AND  NEW  NINTH  ST.  PIERS  AT  CLEVELAND 


running  out  alongside  of  the  freight  shed.  The  floor  of 
the  freight  sheds  on  the  Cleveland  and  Buffalo  side  is 
of  3-in.  oak  on  5x5-in.  sleepers  laid  in  cinders.  This  is 
the  side  of  the  old  pier;  but  the  manager  of  that  line  was 
afraid  of  settlement  which  might  damage  a  concrete  floor 
and  so  built  a  timber  floor.  In  the  other  freight  shed  the 
floor,  though  on  a  new  fill,  is  of  concrete. 


headhouses  is  a  strip  of  paving  75  ft.  wide  and  700  ft. 
long,  on  which  runs  one  of  the  lines  of  the  Cleveland 
street-railway  system.  The  street-car  fare  to  and  from 
the  public  square  is  one  cent.  If  the  passenger  does  not 
have  a  penny,  change  is  not  made  in  less  than  nickels, 
but  the  regular  Cleveland  three-cent  ticket  may  be 
used. 


200 


ENGINEERING  NEWS 


Vol.  74,  No.  6 


The  design  and  construction  of  the  pier  had  to  he 
approved  by  the  city  of  Cleveland,  and  E.  B.  Thomas, 
Assistant  City  Engineer,  in  charge  of  River  and  Harbor 
Department,  was  the  city's  representative.  The  lease 
between  the  Cleveland  &  Buffalo  Transit  Co.  and  the 
Detroit  &  Cleveland  Navigation  Co.  on  the  one  hand 
and  the  city  of  Cleveland  on  the  other  hand  stipulates  that 
the  shipping  companies  shall  have  exclusive  right  to  the 
pier  from  1913  to  1953  on  payment  of  an  annual  sum 
of  $1000  and  an  assumption  of  the  total  cost  of  the  whole 
construction,  which  amounted  to  about  .$450,000.  At  the 
end  of  the  lease  period  the  property  reverts  to  the  city. 
At  any  time  before  1953  the  city  can  obtain  the  property 
by  a  two  years'  notification  and  payment  of  the  actual 
cost  of  the  work ;  but  the  city  cannot  in  such  a  contingency 
lease  the  pier  to  other  parties  engaged  in  a  similar  busi- 
ness. *  One  curious  feature  of  the  lease  is  the  stipulation 
that  the  lessees  shall  at  no  time  permit  the  improvements 
to  deteriorate  or  depreciate  below  "70%  of  their  recon- 


FIG.  4.    HEADHOUSES  OF  NINTH  ST.  PIER,  CLEVELAND 


struction  value,"  said  maintenance  to  be  at  the  sole  cost 
and  expense  of  the  lessees.  It  is,  however,  nowhere  stated 
what  is  meant  by  the  term  "reconstruction  value."  The 
shipping  companies  employed  AY .  S.  Lougee,  of  Cleveland, 
Ohio,  for  the  design  of  the  pier  and  the  contract  for  the 
work  was  held  by  George  R.  Cooke,  of  Detroit,  Mich. 

Stresses  in  Rail-way  Track  under  passing  trains  have  been 
investigated  by  J.  T.  Williams,  professor  of  railway  engi- 
neering, University  of  Kansas,  and  are  described  in  a  paper  in 
the  "Railway-Age  Gazette."  The  apparatus  used  consisted  of 
a  recording  instrument  which  measured  the  deflection  of  the 
track  and  Berry  strain  gages  for  measuring  the  stresses  in 
the  rails.  Tests  were  made  by  senior  students  in  the  Depart- 
ment of  Railway  Engineering  under  the  direction  of  Professor 
Williams,  and  measurements  were  made  both  on  a  main-line 
tangent  where  trains  passed  at  full  speed,  on  a  30-deg.  curve, 
and  on  a  tangent  yard  track  near  a  station.  Some  of  the  im- 
portant results  obtained  by  the  experiments  are  as  follows: 
Stresses  in  the  end  of  the  rail  were  25  per  cent,  greater  than 
at  the  middle;  the  end  of  a  rail  at  a  joint  is  subject  to  intense 
vibration  resembling  that  of  a  tuning  fork,  so  that  it  was 
impossible  to  attach  strain  gages  to  the  rail.  Professor  Wil- 
liams thinks  that  these  vibrations  account  to  some  extent  for 
the  crushing  of  angle  bars.  Freight  cars  cause  fully  as  high 
stresses  as  passenger  coaches,  notwithstanding  the  greater 
wheel  loads  of  the  latter.  The  reason  is  thought  to  be  the 
crude  construction  and  condition  of  freight-car  rolling  stock. 
Flat  spots  on  wheels  increased  the  stresses  50  to  100  per  cent. 
Variations  in  the  speed  of  a  train  had  no  noticeable  effect  on 
the  stresses.  Stresses  measured  in  the  head  of  the  rail 
averaged  from  6000  to  10,000  lb.  per  sq.in.  The  maximum  de- 
flection of  the  track  on  stone  ballast  was  about  0.3  in. 


I<^©c©BiiStl2nui©ttn©in\-  ©If  Massasgappa 
Mines'  Biradg©  s\,&  H.©@fil.'vujl& 

An  interesting  case  of  the  reconstruction  of  large 
bridges  to  meet  modern  requirements  of  loading  and 
traffic  is  the  renewal  of  the  superstructure  of  the  Miss- 
issippi River  bridge  which  connects  Keokuk,  Iowa,  with 
Hamilton,  111.  The  present  bridge  is  of  special  interest 
from  the  fact  that  it  was  built  as  long  ago  as  1 8 ti 9 .  The 
original  swing  span  was  renewed  in  1871,  and  in  1881 
one  of  the  fixed  spans  was  knocked  down  by  a  steamer 
and  rebuilt  the  same  year.  The  steelwork  is  in  good  con- 
dition after  45  years'  service,  but  the  structure  is  too 
light  for  present  traffic  conditions. 

The  old  bridge  is  2194  ft.  long  between  abutments,  with 
ten  fixed  spans  and  a  380-ft.  swing  span,  this  last  having 
been  a  notably  large  span  at  the  time  of  its  construction. 
It  is  a  single-deck  structure  with  through-truss  spans,  and 
its  20-ft.  roadway  serves  for  railway  traffic  (Toledo,  Pe- 
oria &  Western  R.R.  and  Wabash  R.R.),  for  the  local 
street-car  line  and  for  highway  and  pedestrian  traffic. 
Highway  traffic  is  excluded  when  trains  approach.  It  is 
a  toll  bridge  and  is  owned  by  the  Keokuk  &  Hamilton 
Bridge  Co. 

The  masonry  piers  are  at  a  slight  skew  with  the  bridge 
and  are  built  on  solid  rock  at  very  little  depth.  They 
are  in  good  condition  and  require  only  small  repairs;  but 
they  will  have  new  tops  and  bridge  seats  of  reinforced 
concrete  to  provide  for  the  new  structure.  The  rail  level 
and  highway  deck  will  be  27.5  ft.  and  5G.7  ft.  respectively 
above  Keokuk  datum,  while  the  highest  flood  level  in  the 
river  at  this  point  is  14  ft.  above  datum. 

The  new  bridge  will  be  a  double-deck  structure,  thus 
separating  the  two  classes  of  traffic  while  maintaining  a 
width  which  can  be  carried  by  the  old  piers.  The  railway 
track  (for  steam  trains  and  electric  cars)  will  be  on  the 
lower  deck,  and  the  highway  and  a  single  sidewalk  will  be 
on  the  upper  deck.  The  swing  span  is  at  the  Keokuk  end 
and  is  380  ft.  long.  Next  to  this  are  two  fixed  spans  of 
254  ft.  G  in.,  with  curved  top  chords;  and  beyond  these 
are  eight  parallel-chord  spans  of  from  1 18  to  162  ft. 
The  railway  approaches  consist  of  earth  till  at  the  east  end 
and  200  ft.  of  I-beam  spans  at  the  west  end.  The  highway 
approach  at  this  end  (1.8  per  cent,  grade)  has  about  600 
ft.  of  viaduct  and  a  short  fill  to  the  street  level.  The 
highway  approach  at  the  east  end  (5  and  6  per  cent, 
grade)  has  12  girder  spans  of  30  ft.  (on  bents)  and  300 
It.  of  retaining  wall  and  fill. 

The  new  bridge  is  designed  for  Cooper's  E-50  loading 
for  trusses  and  track,  no  highway  load  being  considered 
for  the  trusses.  The  omission  of  the  highway  load  for 
proportioning  the  truss  members  is  based  on  the  fact 
that  while  the  unit  stresses  are  approximately  the  same  as 
those  generally  used  for  railway  structures,  the  steel  called 
for  by  the  specifications  is  of  a  higher  grade  and  has  an 
elastic  limit  at  least  20  per  cent,  higher  than  so-called 
commercial  steel.  Therefore  the  steel  can  be  allowed  20 
per  cent,  higher  strain,  and  this  excess  in  strength  will 
take  care  of  a  highway  load  of  1500  lb.  per  ft.,  which 
is  more  than  sufficient  for  any  possible  local  conditions  of 
traffic. 

The  upper  floor  is  designed  for  a  live-load  of  100  lb.  per 
sq.ft.  and  a  17y2-ton  road  roller.  The  dead-load  is  about 
3100  lb.  per  limft.  of  bridge  for  the  160-ft.  spans,  4200 
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ft.  for  the  254-ft.  spans  and  4000  lb.  for  the  draw  span 
For  wind  load,  the  top  laterals  (unloaded)  and  bottom 
laterals  (loaded)  are  calculated  for  500  lb.  and  450  lb 
respectively.  The  truss  depth  is  from  29  to  32  ft  The 
trusses  are  spaced  1(5  ft.  7  in.  c.  to  c.  in  the  shorter  fixed 
spans  and  20  ft.  6  in.  c.  to  c.  in  the  two  longer  spans 
and  the  draw  span.  Openhearth  steel  is  to  be  used,  from 
62,000  to  70,000  lb.  ultimate  strength  for  medium  steel 
and  from  52,000  to  60,000  lb.  for  rivet  steel,  with  elastic 
limit  not  less  than  37,000  and  30,000  lb.  respectively. 

The  shorter  fixed  spans  have  riveted  trusses,  with  pin 
bearings  m  the  end  shoes.  The  longer  ones  have  riveted 
and  pm-connected  trusses.  The  swing  span  is  riveted  ex- 
cept for  the  eye-bar  ties  from  the  tower  to  the  hips  of  the 
trusses.  The  drum  is  29  ft.  diameter  and  63  in  deep 
with  eight  radial  struts,  and  the  trusses  are  placed  upon 
it  at  four  points  of  support. 

.J!6  u.PPer  deck  wil1  have  an  18-ft.  roadway,  with  a 
4y2-ft.  sidewalk  outside  the  south  line  of  trusses  Rest 
mg  upon  the  top  chords  of  the  smaller  spans  are  15-in 
I-beams,  8  ft.  c.  to  c,  some  extending  as  cantilevers 


soted  wood  blocks.  The  sidewalk  will  have  a  single  course 
ot  2-in.  untreated  plank  laid  across  the  joists. 

A  wood  fence  will  be  placed  on  the  outer  side  of  the 
roadway,  and  the  old  iron  railing  will  be  replaced  along 
both  sides  of  the  sidewalk.  Electric  wires  will  be  carried 
across  the  bridge  on  cantilever  brackets  on  the  north  side 
of  the  upper  deck;  but  on  approaching  the  navigation 
channel  they  are  to  be  raised  to  about  50  ft.  above  the  rail 
level  and  then  swung  inward  to  cross  the  drawspan  on 
the  center  line  of  the  bridge. 

The  lower  deck  will  haveVin.  plate-girder  floor-beams 
framed  between  the  truss  posts.  Between  these  will  run 
two  hues  of  track  stringers  7  ft.  c.  to  c,  set  so  low  that 
he  tops  of  the  ties  are  H/2  in.  above  the  floor-beams.  The 
track  will  be  laid  with  8x8-in.  ties,  12  ft.  long,  spaced 
about  12  in.  c.  to  c.   They  are  boxed  out  over  the  string- 


SIDE  ELEVATION 


TYPICAL  CROSS -SECTION 


TIPICil  DESIGN  °F  «>^™  T=^E  «—»«  RIVER  BRIDGE  AT 


on  the  south  side  and  others  having  cantilever  brackets 
attached  to  them.  At  the  portals,  plate  girders  take  the 
place  of  the  I-beams.  In  the  swing  span  and  the  longer 
rued  spans,  where  the  trusses  rise  above  the  road  level 
the  floor-beams  are  framed  between  the  truss  posts,  and 
the  sidewalk  is  carried  by  cantilever  latticed  brackets  out- 
side the  posts. 

The  floor-beams  will  carry  ten  wood  joists  4x12  in 
tor  the  roadway  and  three  2x8-in.  joists  for  the  sidewalk. 

roadway  is  to  have  a  deck  of  3-m.  tongued-and- 
grooved  planks  laid  upon  the  joists  and  covered  with  a 
three-ply  layer  of  roofing  felt  mopped  with  hot  pitch 
and  upon  this  will  be  relaid  the  old  paving  of  3-in  creo- 


ers,  and  every  third  tie  is  to  be  fastened  to  them  by  hook 
bolts.  At  the  ends  of  the  spans  the  ties  are  placed  close 
together,  being  carried  on  brackets  on  the  end  floor-beams, 
as  shown.  There  will  be  two  guard  timbers,  5x8  in  The 
mner  one  (8  in.  from  the  rail)  will  not  be  boxed,  but 
bolted  to  every  tie;  the  outer  one  will  be  boxed  and  bolted 
to  every  third  tie. 

The  single  track  will  be  used  by  both  steam  trains  and 
electric  cars,  interlocked  connections  being  provided  at 
each  end.  In  order  to  protect  the  steel  of  the  upper  deck 
from  the  blast  and  gases  of  the  engines  an  inverted  trough 
of  galvanized  iron  plate  will  be  suspended  by  hangers  from 
the  I-beams  of  this  deck. 
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The  new  bridge  was  designed  by  Ralph  Modjeski,  con- 
sulting engineer,  of  Chicago,  and  the  work  will  be  done 
under  his  supervision.  The  contract  for  the  erection  has 
been  awarded  to  the  Strobel  Steel  Construction  Co.,  of 
Chicago.  Work  on  the  fixed  spans  will  be  commenced 
at  once,  and  it  is  expected  they  will  be  completed  by  the 
opening  of  navigation  in  1916.  The  drawspan  will  be  left 
until  next  winter,  when  the  river  is  closed  to  navigation. 
The  old  bridge  will  be  kept  in  service,  both  as  to  railway 
and  highway  traffic,  during  the  erection  of  the  new 
structure. 


The  machine  used  for  making  the  experimental  slabs 
was  in  accordance  with  the  details  shown  in  Fig.  3  and  the 
views  in  Figs.  1,  2  and  4.  An  ordinary  barge  was  equipped 
with  a  derrick  and  at  its  outer  end  an  apron  hinged  to 
move  in  a  vertical  plane.  The  forming-board  on  which 
the  mat  was  laid  extended  back  on  the  barge  and  the 


Plastic  C©sacr©t®  Matties 


f©s» 


During  the  past  year  a  number  of  experiments  have 
been  carried  on  in  the  Passaic  Eiver  near  Newark,  N.  J ., 
with  a  machine  designed  to  lay  a  plastic  concrete  mat 
as  a  protection  against  caving  and  erosion  on  the  sloping 
underwater  bank  of  a  river.  The  results  proved  so  suc- 
cessful that  an  effort  is  now  being  made  by  the  inventor  to 
have  the  Mississippi  River  Commission  adopt  the  scheme 
for  the  subsurface  protection  of  the  banks  of  that  river  in 
place  of  the  ordinary  willow  mattresses  which  have  been 
used  there  for  so  many  years. 

The  accompanying  photographs  illustrate  the  Passaic 
River  work.  The  submitted  design  for  the  Mississippi 
River  work  is  in  its  essentials  the  same  as  for  the  experi- 
mental work,  but  a  somewhat  more  elaborate  machine  has 
been  designed  for  the  former.  The  machine  and  the 
method  were  invented  by  Alexander  Crawford  Chenoweth, 
who  is  well  known  as  the  inventor  of  a  reinf orced-concrete 
pile.  The  company  which  has  the  work  in  hand  is  known 
as  the  Chenoweth  Concrete  Revetment  Co.,  Inc.,  with 
offices  in  the  Woolworth  Building,  New  York  City. 

Essentially  the  method  of  protection  consists  in  laying 
a  mat  of  reinforced  concrete  on  a  platform  on  a  floating 
barge.  By  means  of  endless  chains  running  underneath 
the  mat,  it  is  conveyed  while  still  plastic  to  the  under- 


FIG.  3.   PLAN  AND  ELEVATION  OF  PASSAIC  RIVER 
REVETMENT  MACHINE 

endless  chains  were  carried  under  this  forming-board  over 
the  apron  and  back  again.  On  the  forming-board  was 
first  placed  a  layer  of  heavy  commercial  burlap.  On  this 
was  laid  the  reinforcement,  which  consisted  of  triangular 
wire  mesh  crimped  so  as  to  form  a  Z  section  every  12  in. 
on  a  4-in.  fold.  The  crimping  of  the  mesh  serves  to  pre- 
vent the  concrete  from  sliding  down  steep  inclines  before 
it  has  set,  and  also  insures  the  location  of  some  of  the 
reinforcement  in  the  middle  of  the  section  no  matter  what 
angle  of  bend  the  slab  may  take  during  placement.  The 
burlap  holds  the  concrete  together  and  insures  the  con- 
tinuity of  the  mattress. 

In  operation  this  machine  deposited  a  reinf  orced-con- 
crete covering  60  ft.  long  and  25  ft.  wide.  It  worked 
offshore,  being  held  in  position  by  the  longitudinal  spuds 
shown.    The  concrete  mat  retained  its  integrity  while 


PIGS.  1  AND  2.    PASSAIC  RIVER  CONCRETE  REVETMENT  SCOW  WITH  APRON  UP  AND  DOWN 


water  slope  of  the  bank  and  paid  out  as  made  until  the 
end  of  the  mat  has  reached  deep  water,  where  erosion  is 
not  likely.  The  concrete  is  mixed  sufficiently  dry  to  pre- 
vent dissolving  when  submerged,  and  is  paid  over  the  side 
of  the  barge  before  it  has  set  hard.  Consequently  the  mat 
takes  the  conformation  of  the  ground  on  which  it  is  laid. 


being  placed  and  apparently  set  hard  under  the  water 
without  any  break. 

The  accompanying  views  show  some  of  the  work  on  the 
Passaic  Fig.  4  is  a  view  from  the  barge  looking  offshore 
across  the  apron,  with  part  of  a  concrete  mat  being  pushed 
out  along  the  apron.    Fig.  1  is  a  general  view  of  the 
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barge  with  the  apron  elevated,  and  Fig.  2  is  a  view  of  the 
barge  with  the  apron  depressed. 

For  the  Mississippi  River  work  a  somewhat  more  com- 
plicated machine  has  been  designed.  The  features  of  the 
method  presented  to  the  commission  contemplate  a  ruin- 


Back  of  the  apron  hinge  is  a  forming  tabic  30  ft.  wide 
with  sideboards  4  in.  high  (the  thickness  of  the  covering 
to  be  made).  These  sideboards  also  extend  onto  the 
apron.  Over  the  top  of  the  lived  table  are  endless  link- 
chains,  every  third  link  containing  a  projection  which 
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PIG.  4.    DETAILS  OP  PROPOSED  REVETMENT  MACHINE   FOR  MISSISSIPPI  RIVER 


forced-concrete  covering  -1  in.  thick,  made  in  widths  of 
30  ft.  or  more,  and  of  sufficient  length  to  permit  deposit- 
ing it  in  a  continuous  layer  on  the  slope  under  water  to 
a  depth  of  70  ft.  from  the  water  line.  The  machine 
(Fig.  4)  consists  of  a  barge  with  a  recess  in  the  mid- 
section forward  containing  a  hinged  apron  80  ft.  long 
and  30  ft.  wide.  This  apron  is  built  up  of  air-tight  tubes 
sufficiently  buoyant  to  float  the  apron  when  not  loaded. 


PIG.  5. 


LOOKING  OVER  THE  APRON  OP  THE  PASSAIC 
RIVER  MACHINE 


Air  can  be  forced  into  the  cylinders  or  water  admitted 
to  balance  the  apron  during  the  operation.  This  balanced 
apron  is  necessary  because  a  derrick  to  handle  the  heavy 
slabs  intended  for  the  Mississippi  work  could  not  be 
economically  designed. 


engages  the  plastic  slab  cast  on  the  forming  board  and 
carries  it  along  overboard  in  a  continuous  sheet,  the 
barge  backing  away  from  the  shore  so  as  to  permit  the 
paying-out  operation.  This  backing  away  will  be  started 
by  pulling  in  on  an  offshore  anchor;  but  it  is  thought  that 
as  soon  as  any  considerable  length  of  mat  has  been  cast 
the  weight  of  the  concrete  will  force  the  boat  out  into 
the  stream,  and  then  the  backing  can  be  controlled  by 
shore  lines. 

It  will  be  noted  that  the  barge  is  equipped  with  a  con- 
crete mixing  plant  and  also  with  derricks,  so  that  it  can 
be  used  for  above- water  revetment  work. 

It  is  the  intention  to  cast  the  mats  in  30-ft.  widths  and 
to  overlap  them  about  2  ft.  The  plastic  concrete  should 
bond  to  the  slab  below  at  the  overlap  and  form  a  continu- 
ous covering  along  the  bank.  Observations  on  the  Pas- 
saic slabs  for  over  a  year  lead  the  inventor  to  believe  that 
a  mat  so  formed  will  remain  intact  under  the  wash  and 
wear  of  the  river  and  will  form  a  more  effective  and  dur- 
able covering  than  the  willow  mattress. 

Grade  Elimination  on  Lackawanna  at  Buffalo— The  progress 
being  made  on  the  extensive  grade-elimination  work  on  the 
Buffalo  division  of  the  Delaware,  Lackawanna  &  Western  R  R 
is  indicated  by  the  recent  formal  opening  of  the  new  overhead 
crossing  at  the  Nickel  Plate  junction,  south  of  the  intersec- 
tion of  Abbott  Road  and  the  Buffalo  River,  Buffalo  N  Y  By 
this  improvement  Lackawanna  trains  are  no  longer  compelled 
to  cross  the  Nickel  Plate,  Pennsylvania  or  Buffalo  Creek  rail- 
way tracks.  This  work  was  discussed  with  particular  refer- 
ence to  the  use  of  heavy  plate  girders  in  "Engineering  News" 
of  May  27.  One  of  the  most  important  items  in  this  project 
was  the  construction  of  the  foundations  of  a  bascule  bridge 
over  the  Buffalo  River,  which  was  described  in  detail  in  our 
issue  of  July  8.  The  grade-elimination  work  was  done  under 
traffic  and  so  as  not  to  interfere  with  the  movement  of 
about  700  cars  daily  interchanged.  When  the  bridge  was  built 
over  the  tracks,  the  intervals  between  trains  on  the  cross 
lines  averaged  six  minutes.  The  fill  amounted  to  about  500,- 
000  cu.yd.  For  the  past  two  years  about  200  men  have  been 
working  on  this  project.  The  new  bascule  bridge  was  re- 
quired on  account  of  the  straightening  of  the  Buffalo  River 
under  way  by  the  city. 
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By  H.  M.  Chittenden 


Certain  ferries  across  Lake  Washington  and  Elliott 
Bay  in  Seattle  are  built  and  maintained  by  the  Port  of 
Seattle,  a  municipality  coterminous  with  King  County,  in 
which  the  City  of  Seattle  is  located.  The  county  itself 
maintains  a  ferry  across  Lake  Washington,  and  there  is 
also  a  private  ferry  on  the  lake.  All  these  charge  for 
service,  the  rates  being  fairly  uniform  and  quite  low. 
No  complaint  is  made  that  the  charges  are  onerous  or 
obstructive  of  use,  but  extreme  advocates  of  public  own- 
ership argue  that  the  ferries  should  be  free,  as  an  essen- 
tial part  of  the  public  highway  system,  just  as  bridges, 
which  perform  exactly  the  same  office  of  carrying  the 
highway  over  bodies  of  water,  are  free.  On  the  face  of 
it  the  argument  looks  reasonable,  and  the  purpose  of  this 
article  is  to  inquire  whether  in  fact  it  is  so. 

As  an  economic  proposition,  freedom  of  use  of  the 
public  highway  stands  on  a  perfectly  logical  basis.  In 
any  case,  whether  free  or  toll,  the  user  has  ultimately  to 
pay  the  cost  of  construction  and  maintenance.  With 
the  toll  road  he  has  to  pay  the  additional  cost  of  collecting 
the  tolls  and  of  profit  to  the  holder  of  the  privilege.  Ex- 
cept for  these  extra  charges,  the  account  should  balance 
itself  so  far  as  mere  outlay  is  concerned.    The  private 
builder  of  the  toll  road  may  do  his  work  more  economi- 
cally and  thus  somewhat  reduce  the  burden;  but  at  the 
same  time  his  plans  are  sure  to  be  less  comprehensive,  and 
in  these  days  the  work  would  surely  be  of  a  lower  stand- 
ard.   But  the  chief  economic  objection  to  toll  roads  is 
that  the  toll  restricts  use.    To  avoid  the  payment  of  toll 
the  user  will  resort  to  inferior  roads  when  weather  or 
other  conditions  make  it  possible,  and  this  involves  a  waste 
of  energy  and  a  consequent  burden  upon  traffic  which 
must  appear  in  prices  or  in  a  drag  upon  business  activity. 
Absolute  freedom  of  use  means  a  maximum  of  use  and 
increases  to  a  maximum  the  utility  of  the  work.  More- 
over, toll  roads,  when  they  were  general,  were  mainly 
restricted  to  trunk  lines,  and  the  development  of  other 
roads  suffered.    Toll  roads  were  undoubtedly  a  blessing 
at  a  time  when  the  country  was  practically  without  other 
roads  worthy  of  the  name;  but  their  day  of  usefulness  has 
passed,  and  the  world  fully  recognizes  the  economic  advan- 
tage of  perfect  freedom  of  use. 

Accepting,  then,  the  principle  of  the  free  public  high- 
way as  thoroughly  sound,  and  admitting  that  culverts, 
bridges,  etc.,  are  an  organic  part  of  the  road  itself,  sub- 
ject to  no  special  charge,  why  not  treat  the  ferry  exactly 
as  we  do  the  bridge?  Both  serve  the  same  purpose  of 
carrying  the  traffic  of  the  public  highways  over  otherwise 
impassable  barriers — generally  water  courses.  Why 
should  we  charge  for  one  and  not  for  the  other? 

The  answer  is  this:  The  freedom  of  the  public  high- 
way is  a  freedom  of  use.  If  anyone  wishes  to  walk  or 
drive  along  it  or  transport  goods,  the  public  makes  no 
charge.  But  the  public  does  not  undertake  to  transport 
him  or  his  goods,  except  in  special  cases,  one  of  which 
is  the  ferry.  It  is  impracticable  for  the  user  to  operate 
the  ferry.  The  owner  or  lessee  must  necessarily  do  that. 
And  so  the  public,  as  owner,  builds  the  landings  and  the 
boat  and  operates  the  property.  It  goes  into  a  sort  of 
compulsory  transportation  business  to  that  extent.  It 

♦Brigadier-General,  U.   S.  A.,  retired,  2010  Broadway  N.. 
Seattle,  Wash. 


not  only  provides  the  highway,  but  it  carries  the  passen- 
ger and  goods.  The  user  is  thus  saved  the  expenditure 
of  physical  energy  of  himself  and  animals,  wear  and  tear 
of  equipment,  expenditure  of  fuel  oil,  etc.,  in  motor  con- 
veyance, over  the  route  of  the  ferry.  For  this  service, 
which  is  entirely  special  and  in  addition  to  that  afforded 
by  a  bridge,  it  is  right  that  the  user  should  pay.  He  is 
simply  paying  for  a  service  which,  in  the  case  of  a  bridge, 
he  performs  himself. 

The  strictly  logical  and  consistent  basis  of  public-ferry 
charge  differs  somewhat  from  that  on  private  ferries. 
The  latter  must  charge  enough  to  cover  service,  upkeep, 
interest  on  outlay  and  a  reasonable  dividend.  The  former 
should  really  charge  only  for  that  service  which  is  in  addi- 
tion to  the  ordinary  highway;  that  is,  for  the  transporta- 
tion which  it  furnishes.  It  should  not  include  the  cost  of 
maintenance  of  structures,  or  any  interest  on  cost  of  con- 
struction, any  more  than  it  would  make  such  charges  for 
a  bridge.  These  should  be  covered  in  the  tax  budget  with 
other  highway  costs.  The  tariff  should  logically  embrace 
wages  of  crew,  expenditures  for  power,  oil,  and  other 
directly  operative  outlays.  This  would  of  course  make 
competition  by  private  ferries  on  the  same  route  impos- 
sible. 

Another  reason  why  there  should  be  a  ferry  charge  is 
found  in  the  method  of  raising  money  for  public  high- 
ways. This  is  done  by  general  taxation.  As  highway  use 
is  general  and  property  values  generally  highest  where 
roads  are  used  most  and  the  cost  of  maintenance  greatest, 
the  system  is  theoretically  and  practically  equitable — as 
much  so  as  any  system  would  be  which  it  is  possible  to 
devise.  But  ferries  are  special  and  exceptional  facilities, 
affecting,  as  a  rule,  only  limited  portions  of  a  community. 
They  are  in  no  sense  so  universal  as  bridges  and  the 
roadway  itself.  To  make  them  free  would  thus  be  taxing 
a  whole  community  for  a  special  benefit  to  a  limited 
portion. 

m 

Coiasts^ctaiagl  an  ©tatfall  Sewer 
at  Cw±mt<n>m0  OHio 

Lively  work  is  being  done  on  an  outfall  sewer  at  Can- 
ton, Ohio.  The  John  P.  Casey  Co.  contracted  to  build 
the  sewer  in  300  days.  At  the  end  of  the  first  month  a 
mile  had  been  laid.  Subsequently  the  pace  was  increased. 
The  rapid  progress  is  due  to  good  equipment  and  manage- 
ment. 

The  sewer  is  being  constructed  from  the  corporate 
limits  of  the  city  to  the  new  sewage-disposal  plant. 
Of  a  total  length  of  31,000  ft.  of  sewer,  26,000  is  of  seg- 
mental hollow-tile  block  supplied  by  the  American  Sewer 
Pipe  Co.,  of  Akron,  Ohio,  and  the  remainder  (three  si- 
phons) is  reinforced-concrete  pipe  made  on  the  job  by 
the  Lock  Joint  Pipe  Co.,  of  New  York.  The  segmental- 
block  section  is  39  in.  diameter  and  one  of  the  siphons  is 
a  single  line  of  39-in.  pipe,  1150  ft.  long.  The  other  two 
siphons  are  double  lines  of  30-in.  pipe,  with  a  combined 
(siphon)  length  of  3875  ft. 

Segmental  block  were  adopted  because  the  sewage  is 
acid  In  character,  because  of  the  smoothness  of  the  in- 
terior surface  and  because  the  bids  for  the  block  were 
$20,000  lower  than  the  lowest  offer  for  the  other  materials 
bid 'on— brick  and  concrete.  It  may  be  added  that  the 
interior  of  the  concrete  pipe  used  for  the  siphons  was 
smoothed  by  men  wearing  rubber  gloves. 
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The  sewer  has  a  grade  of  0.1  per  cent.,  a  friction 
coefficient  of  about  0.011,  an  estimated  velocity  of  2.87  ft. 
per  sec,  and  a  calculated  capacity  of  18,000,000  gal.  a 
day.    Figs.  1  to  4  are  views  showing  some  of  the  trench- 
ing and  pipe-laying  work.    The  depth  of  trench  ranges 
from  6  to  22  ft.  and  averages  about  12  ft.    The  material 
encountered  is  about  80  per  cent,  gravel  and  sand  and 
20  per  cent,  rock  consisting 
of  limestone  and  shale.  The 
limestone    is    being  drilled 
with    Ingersoll-Eand  Jack- 
hamer  drills,  with  air  sup- 
plied by  Westinghouse  cross- 
compound  pumps. 

That  portion  of  the  sewer 
which  is  in  gravel  and  sand 
is  being  excavated  by  an  Aus- 
tin trench  machine  and  back- 
filled with  a  Marion  steam 
shovel.  All  material  is  being- 
hauled  by  teams  from  the 
nearest  railway  siding.  An 
industrial  railway  has  been 
used  at  some  points,  and  a 
cableway  was  used  on  a  side- 
hill. 

The  concrete  pipe  is  being- 
cast  on  the  ground  and  low- 
ered into  place  in  the  usual 
manner.    The  segmental 

blocks  are  being  laid  upon  circular  collapsible  forms 
Ottamar  Stange,  of  the  John  F.  Casey  Co.,  is  in 
direct  charge  of  the  work,  J.  B.  Bowen  is  field  superin- 
tendent for  the  contractor,  and  G.  H.  Wyim  is  resident 
engineer  for  the  city.  W.  E.  Sarver  is  city  engineer  and 
Z.  W.  Kent  is  director  of  public  service. 


PIG.  1.    TRENCHING  FOR  TWO  30-IN.  CONCRETE  SIPHONS,  CANTON  OUTFALL  SEWER 
feteam  shovel  in  foreground,  trench  machine  in  background 

The  Proper  Gage  for  Australian  Railways  is  to  be  con- 
s1dered  by  an  international  board  of  engineers,  according  to  a 
decision  reached  at  a  conference  of  the  premiers  of  the  Aus- 
trahan  colonies.  The  board  will  be  asked  to  investigate  and 
report  upon  the  need  of  a  uniform  gage,  the  best  gage  for 
adoption  in  view  of  present  and  future  developments,  the  best 
method  of  changing  existing  lines  to  conform  to  the  standard 
if  adopted,  and  the  probable  cost  of  such  gage  changing 


FIGS.  2  TO  4.    CONSTRUCTING  THE  OUTFALL  SEWER  AT  CANTON  OHIO 
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The  seats  in  a  new  band  park  at  Redlands,  Calif.,  are 
made  up  benches  formed  by  planks  slid  through  concrete 
standards  shaped  so  as  to  give  the  proper  contour  to  the 
seat.    The  view  in  Fig.  1  shows  the  standards  as  cast 


Throughout  the  winter  the  cold  weather  materially 
interfered  with  the  drilling;  the  usual  trouble  with  freez- 
ing of  the  motors  was  experienced,  and  the  "soups"  often 
froze  before  reaching  the  drill  points.  Alcohol  was  intro- 
duced freely  into  the  pipe  line  both  at  the  air  tank  and  the 
hose  connections,  but  during  extreme  cold  snaps  it  was 


FIG,  1.   CONCRETE  FRAMES 


FIG.  2.    SEATS  MADE  BY  SLIPPING  PLANKS  THROUGH  FRAMES 


and  Fig.  2  gives  an  idea  of  how  the  seats  look  when  placed 
on  the  earth  slope  rising  from  the  band  stand.  The 
construction  is  novel  and  recommends  itself  not  only  on 
account  of  the  ease  of  removal  or  transfer  but  also 
because  of  its  pleasing  appearance. 


By  W.  E.  Brown* 
Reinforcing  three  trusses  on  the  upstream  side  of  the 
New  York  State  barge  canal  at  Dam  5  necessitated  the 
drilling  of  8539  holes.  More  than  90%  of  them  were 
if  in.  in  diameter.  The  remaining  holes  were  in. 
It  was  found  practical  to  drill  if-in.  holes  and  ream  to 


Top  Chord 


3-6"±  for  Top  Chord— 
7L0  "*  for  Bottom  Chord - 


J 


Sec+ion  A-B  B 

TYPICAL  "OLDMAN"  USED  FOR  DRILLING  CHORDS 

if  in.  This  condition  was  brought  about  by  the  awk- 
ward positions  from  which  some  of  the  drilling  had  to 
be  done  and  the  difficulty  experienced  in  operating  big 
motors  from  such  positions. 

*3  Cherry  St.,  Ft.  Trumbull  Beach,  Milford,  Conn. 


of  little  avail  in  lessening  the  number  of  "freeze-ups." 
Maintaining  a  coal  fire  every  30  ft.  under  the  main  air 
line  did  more  to  overcome  freezing  than  any  other  ex- 
pedient tried.  But  for  the  fact  that  a  vertical  air  tank 
was  employed  it  would  have  been  impossible  to  keep  the 
line  open. 

The  "soups"  consisted  of  a  cheap  grade  of  soap  dis- 
solved in  water.  During  the  cold  weather  it  was  neces- 
sary to  make  this  in  small  quantities  and  keep  it  hot. 
To'keep  the  mixture  from  freezing,  and  at  the  same  time 
thin  enough  for  use,  was  a  problem.  It  was  found  that 
the  greater  the  quantity  of  soap  the  slower  was  the  freez- 
ing ;  but  beyond  a  certain  point  the  mixture  became  too 
thick  to  flow  easily  to  the  drill  point  and  often  froze  in 
the  spout  of  the  squirt  cans. 

It  was  planned  to  lay  out  the  holes  with  a  template;  but 
after  finding  that  there  was  a  great  probability  of  bad 
holes,  due  either  to  carelessness  in  placing  the  template 
or  a  slipping  of  the  drill,  the  plates  were  bolted  in  position 
and  the  holes  drilled  through  the  new  plates.  Drilling 
through  the  new  plates  with  thick  and  freezing  soups 
caused  burned  drills  to  be  a  much  too  common  occurrence; 
but  the  speed  with  which  holes  were  drilled  in  this  man- 
ner more  than  balanced  the  expense  due  to  damaged  drills. 

Special  types  of  "oldmans"  were  made  of  channels  and 
angles.  Tlie  general  type  is  shown  in  the  accompanying 
sketch.  The  channels  were  in  two  lengths— one  about 
3  ft,,  for  use  on  the  top  chord,  and  the  other  about  7  ft., 
for  the  lower  chord.  The  former  ordinarily  covered  17 
holes,  the  7-ft,  length  about  28  holes. 

The  8539  holes  were  drilled  with  36  drills.  The  aver- 
age thickness  of  the  steel  was  &  in.  Each  drill  was 
repointed  about  six  times,  and  it  was  possible  to  use  the 
drills  until  they  were  cut  down  to  about  iy2  in.  in  length. 
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Owing  to  bad  locations  of  many  of  the  holes,  high-speed 
drills  could  not  be  economically  employed,  and  "Little 
Giant"  No.  2  motors  with  Standard  Tool  Co.  No.  6224 
drills  were  used  throughout  and  gave  very  good  service. 
The  total  labor  cost  was  $622.37,  or  about  71/4c.  per  hole. 
The  cost  of  material  may  be  estimated  at  not  more  than 
Vic.  per  hole,  making  the  holes  average  about  7Vkc«  each. 
During  the  cold  weather  two  men  turned  in  on  an  average 
of  from  70  to  90  holes  a  day.  The  best  count  made  in  one 
day  of  eight  hours  was  200,  at  a  labor  cost  of  $7.50,  or 
334c.  per  hole.  The  record  for  any  period  of  time  was 
971  holes  in  44  hr.,  at  a  labor  cost  of  4.37c.  per  hole. 

B 

Q-uicK  Solas3  Redltmctaoim  h>w 
SIM©  H*al® 

Engineers  and  surveyors  do  not  make  as  much  use 
as  they  should  of  direct  solar  observations  by  transit  to 
locate  the  meridian.  The  principal  reason  for  this  is 
the  fact  that  the  formula  for  the  reduction  is  a  little 
involved,  and  is  easily  forgotten.  Recently  a  slide-rule 
was  developed  for  solving  this  equation  and  the  process 
is  so  much  shortened  that  it  may  become  popular.  Ac- 
curacy is  obtained  by  making  the  slide-rule  scales  20  in. 
(50  cm.)  long. 

The  front  face  of  the  slide-rule — a  duplex  type — car- 
ries 7  scales  which  solve  the  equation 

sin  d 


cos  Azimuth  = 


tan  h  tan  I 


cos  h  cos  I 

in  which  d  =  declination,  I  =  latitude,  h  =  altitude  of 
the  sun,  ascertained  by  observation. 

The  scales  on  the  front  of  the  rule  are,  in  order  down- 
ward: Regular  D  scale;  sin  d  from  2°  22'  to  24°; 
cos  I  and  cos  h  scale  from  0  to  84°  15';  regular  G  scale 
in  the  middle  of  the  slide;  tan  scale  from  5°  43'  to  45° ; 
inverted  tan  scale  from  20°  50'  to  55°  and  at  the  bot- 


the  ephemeris  as  — 1°  15'  49"  is  corrected  for  change  from 
Greenwich  noon  by  multiplying-  the  hourly  correction  by  the 
elasped  time  between  noon  plus  the  hour-angle  of  longitude 
of  the  place  of  observation  west  of  Greenwich,  in  this  case 
59.3"  X  (4  +  U)  =  8'  50",  making  the  corrected  declination 
— 1°  7'.  This  gives  all  the  quantities  necessary  for  solving 
the  formula.  The  first  part  of  the  equation  is  solved  by  set- 
ting opposite  1°  7'  on  the  scale  of  sin  d*  the  value  cos  23°  47' 
on  the  top  scale  of  the  slide,  then  moving  the  runner  to  the 
0  index  of  the  slide  and  again  shifting  the  slide  to  bring  cos 
40°  45'  under  the  runner.  The  index  of  the  slide  then  reads 
281,  which  is  to  be  read  as  — 0.0281.  The  second  half  of  the 
formula  is  obtained  by  setting  23°  47'  on  the  tan  scale  oppo- 
site 40°  45'  on  the  tan  inverted  scale  just  below,  and  read- 
ing opposite  the  left-hand  index  of  the  tan  inverted  scale 
the  value  3798  on  the  C  scale  on  the  middle  line  of  the 
slide.  This  is  to  be  read  as  0.3798.  Subtracting  the  second 
term  from  the  first  gives  — 0.4079  as  cos  Azimuth.  Setting  this 
value  on  the  C  scale  we  read  on  the  cos  1  and  h  scale  the 
angle  65°  56'.  This  is  measured  from  the  180°  point,  as  the 
cosine  is  negative;  since  the  observation  is  in  the  afternoon, 
the  actual  azimuth  is  245°  56'.  Subtracting  the  reading  of 
the  horizontal  circle  gives  the  true  bearing  of  the  zero  point 
as  89°  26'. 

The  slide-rule  is  of  still  further  interest  because  of 
the  equipment  on  its  reverse  side.  This  has  the  regu- 
lar A,  B,  C  and  D  scales  (20  in.  long),  and  on  the  mid- 
dle of  the  slide  an  inverted  C  scale;  and  a  pair  of  scales 
for  reducing  stadia  observations,  one  of  them  a  34-in. 
scale  for  (y2  sin  2  a),  and  the  other  a  6-in.  scale  for 
(cos2  a),  giving  respectively  the  elevation  and  the  hori- 
zontal correction. 


ftlbe  C 
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In  putting  the  lining  on  the  interior  slopes  of  a  rec- 
tangular reservoir  of  14,000,000-gal.  capacity  at  Omaha, 
Neb.,  the  concrete  is  being  placed  in  horizontal  bands 
instead  of  up  and  down  the  slopes,  as  is  the  usual  practice. 
The  bands  are  about  5  ft.  wide.  Each  one  is  completed 
around  the  reservoir  on  the  day  it  is  commenced.  The 
reason  for  adopting  the  horizontal  bands  was  that  it  per- 
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FRONT  OP  SLIDE-RULE  FOR  REDUCING  SOLAR  OBSERVATIONS  FOR  AZIMUTH 
A  20-in.  rule,  of  duplex  construction.    The  rear  face  carries  regular  slide-rule  scales  and  a  pair  of  stadia  reduction  scales 

torn  an  enlarged  cos  scale  with  adjacent  scale  of  equal 
parts,  for  angles  from  0°  to  60°.  Either  this  scale  or 
the  cos  I  and  h  scale  in  conjunction  with  the  C  scale  is 
used  for  getting  the  final  result,  the  azimuth  angle,  from 
the  cos  Azimuth  which  is  obtained  by  subtracting  two 
slide-rule  results. 

The  following  example  to  illustrate  the  use  of  the 
rule  is  given  by  B.  J.  Campbell  of  the  Keuffel  &  Esser 
Co.,  makers  of  the  rule: 

Latitude  40°  45'  N.;  Longitude  74°  V  W.;  date  Mar.  18, 
1915,  3:57  p.m.,;  observed  altitude  23°  49';  horizontal  circle 
156°  30'.  Required  the  bearing  angle  with  the  meridian  of  an 
east  station  at  zero  of  the  horizontal  circle. 

The  refraction  correction  to  the  observed  altitude  is, 
0.96 


mitted  the  use  of  a  moister  mix  of  concrete  than  is  prac- 
ticable with  strips  extending  up  and  down  the  slopes. 

The  concrete  is  delivered  in  place  by  means  of  a  chute, 
and  the  mixers  are  so  placed  as  to  minimize  the  distance 
required  to  transport  it.  After  the  completion  of  the 
slope  work,  a  parapet  wall  9!/2  ft.  high  will  be  built,  a 
small  hoist  being  used  to  raise  the  concrete  to  the  top 
of  the  forms. 

The  same  method  of  lining  the  slopes  was  employed 
last  year  for  a  reservoir  of  11,000,000-gal.  capacity  at  the 
Walnut  Hill  pumping  station.  Two  concrete  mixers  were 
used,  placed  half-way  along  the  east  and  west  ends  and 
elevated  sufficiently  to  deliver  the  concrete  bv  chutes  to 


tan  h 


=  2.2' 


which  is  to  be  subtracted  from  the  observed  altitude,  making 
the  corrected  altitude  23°  47'.    The  declination,  taken  from 


*The  sin  d  scale  does  not  go  below  2°  30';  but  for  smaller 
angles  %  sin  2d  is  equal  to  sin  d.  with  very  small  error,  and 
as  one  of  the  scales  on  the  back  of  the  rules  gives  %  sin 
2d,  the  present  example  uses  this  scale  instead  of  sin  d. 
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any  desired  point  on  the  slopes.  For  the  floor  the  chutes 
del  ivered  the  concrete  to  the  foot  of  the  slope,  from 
which  point  it  was  distributed  by  wheeled  carts. 

The  parapet  walls  in  this  case  were  only  2  ft.  high. 
They  were  built  after  the  slope  lining-  had  been  placed, 
and  the  concrete  was  spouted  directly  from  the  mixers 
into  the  forms.  The  mixers  for  this  reservoir  being  about 
35  ft.  above  the  ground,  the  tracks  for  their  charging  skips 
were  extended  downward  for  this  distance,  so  that  they 
could  be  loaded  at  the  lower  level  and  deliver  the  charge 
to  the  mixer  at  the  higher  level. 

The  work  was  done  under  the  direction  of  George  T. 
Prince,  Chief  Engineer  of  the  Metropolitan  Water  Dis- 
trict of  Omaha.  The  district  does  all  concrete  work  by  its 
own  force  instead  of  by  contract. 

8 

M^piidl  lEireellnomi  ®f  Temporary 
Ttmmlbeip  Birndl§f® 
By  S.  Cameron  Corson* 

The  old  covered  wooden  bridge  over  the  Schuylkill 
River  between  Phoenixville,  Chester  County,  and  Mont 
CI  are,  Montgomery  County,  Pennsylvania,  was  destroyed 
by  a  fire  of  unquestioned  incendiary  origin  during  the 
night  of  May  13  and  14,  1915.  A  few  days  before,  petitions 
signed  by  leading  citizens  of  the  two  boroughs,  as  well  as 
by  many  other  interested  persons  living  adjacent  to  the 
bridge,  were  sent  to  the  commissioners  of  Chester  and 
Montgomery  Counties  requesting  a  new  bridge.  At  a 
joint  meeting  of  the  commissioners  the  petitions  were 
ignored  because  of  "lack  of  funds."    Then  came  the  fire. 

A  contract  for  a  temporary  bridge  at  the  site  was 
awarded  to  the  H.  A.  Bender  Construction  Co.  for  $7850, 
to  be  completed  in  thirty-three  working  days  from  the 
signing  of  the  contract.  Work  was  started  June  21,  1915, 
and  the  bridge  was  opened  for  public  use  July  10,  only 
19  days  later.  There  is  a  bonus  of  $20  per  day  for  the 
remainder  of  the  allotted  time. 

The  view  in  Fig.  1  shows  the  bridge  near  completion. 
Fig.  2  gives  the  details  of  construction.  There  are  18 
spans,  30  ft.  c.  to  c,  and  the  roadway  is  16  ft.  between 
guard  rails.  The  design  consists  of  floor  plank  laid 
diagonally  on  transverse  joist  which  frame  across  I-beam 
stringers  supported  by  timber  bents.  These  bents  are  6  ft. 
wide,  30  ft.  long  and  9  ft.  6  in.  clear  above  mean  water. 
There  is  a  total  of  about  110,000  ft.,  b.m.,  of  timber  in 
the  structure.  The  bridge  was  designed  by  Oscar  E. 
Thompson,  consulting  engineer,  Phoenixville,  Penh. 

*Borough  Engineer,  Norristown,  Penn. 
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To  the  discussion  of  the  use  of  traverse  tables  in  Engi- 
neering News,  May  27,  1915,  Horace  Andrews,  of  Albany, 
N.  Y.,  contributes  the  following: 

Why  is  it  not  better  to  use  a  good  table  giving  the  natural 
sines  and  cosines  and  have  the  multiplication  carried  on  in- 
dependently? 

Many  tables  exist  giving  natural  sines  and  cosines  to  five 
places,  and  one,  that  of  Prof.  W.  Jordan,  recently  issued  in  its 
second  edition,  gives  seven  places  for  each  10  sec.  of  angle. 

There  are  three  very  good  tables  for  multiplication— 
Crelle's,  Zimmerman's  and  Peters';  of  these,  the  last  named 

Guard  Roil,6x6",  z/f'xll"  29,000 -ft  Floor, 
bolted  5  C  to  C\  BoIts^\  laid  diaqonal/y 
a  t  i^-^f 
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PIG.   t.    SIDE   ELEVATION   OP   PHCENIXVILLE  TIMBER 
BRIDGE  AT  SUPPORTING  BENT 

seems  to  be  the  best  for  use  with  traverse  work.  It  gives 
products  of  every  four-place  number  with  all  two-place  num- 
bers to  100.  This  large  work  costs  15  marks,  while  Zimmer- 
man's, which  is  equally  extensive,  though  not  so  convenient 
as  Peters',  costs  only  5  marks. 

Where  a  computing  machine  is  available,  Jordan's  tables 
and  the  machine  could  profitably  be  used.  If  a  comptometer 
is  used  the  multiplication  given  by  Peters'  tables  would  be  a 
help  with  the  machine. 

I  have  frequently  used  the  excellent  five-place  tables  of 
Gauss  for  logarithmic  computation,  using  a  blank  form  spe- 
cially ruled  with  printed  headings,  and  then  checked  my  work 
with  the  tables  of  natural  sines  and  cosines  using  Gurden's 
tables;  or  those  of  Defert,  which  I  prefer  and  regard  as  the 
best  of  the  various  traverse  tables  for  ordinary  use. 

The  Defert  tables  give  for  each  minute  of  arc  nine  multi- 
plications, from  10  to  90,  with«special  tables  for  use  when  an 
angle  less  than  1  min.  of  arc  is  given.  In  all  cases  it  is  very 
necessary  to  check  the  numerical  work  of  traverse  computa- 
tion by  some  means,  and  the  best  way  seems  to  be  to  have  one 


FIG.  1.   TEMPORARY  BRIDGE  ACROSS  SCHUYLKILL  RIVER  BETWEEN  PHCENIXVILLE  AND  MONT  CLARE 
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computation  carefully  made  by  the  use  of  five-place  logar- 
ithms and  another  by  the  use  of  traverse  tables,  or  some  other 
similar  method  as  previously  referred  to. 

Mr.  Andrews  states  that  four-place  traverse  tables  will 
amply  suffice  for  a  large  amount  of  ordinary  field  work. 
There  are,  he  writes,  at  least  16  different  traverse  tables 
in  existence. 


Dam 

By  T.  K.  Mathewson* 

What  is  thought  to  be  the  first  use  of  siphon  spill- 
ways in  America  as  the  main  discharge  of  a  power 
reservoir  was  embodied  in  a  recent  design  of  the  writer's. 
This  type  of  spillway  has  found  considerable  use  in 
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POWER-DAM  SIPHON  SPILLWAY 

hydraulic  works1  and  seems  destined  to  wider  applica- 
tion, so  many  advantages  does  it  possess. 

Shortly  before  the  writer  left  Mexico,  about  a  year 
ago,  he  studied  a  stream  not  far  from  Mexico  City  to 
report  on  a  proposed  hydro-electric  development.  A 
reservoir  of  90  million  cu.m.  capacity  (1950  million 
cu.ft.)  formed  part  of  the  project  finally  decided  upon 
for  the  initial  development  of  40,000  hp.  The  dam 
was  to  be  a  sluiced  earth  fill  with  masonry  outlet  and 
tower,  similar  to  the  Calaveras  Dam,  described  in  En- 
gineering News,  Oct.  1,  1914,  p.  629.  The  depth  of 
water  would  have  been  45  m.  (147.5  ft.).  Every  feature 
at  the  reservoir  was  favorable,  except  that  the  forma- 
tion at  the  dam  site  was  not  hard  enough  to  spill  upon. 
Barrancas  near  by  showed  that  the  material  would 
slowly  but  surely  be  eroded. 

The  writer  saw  that  the  culvert  and  tower  might  dis- 
charge the  rainy-season  floods,  if  only  water  could  be 
got  into  the  tower  fast  enough.  There  was  no  room  at 
the  top  of  the  valve  tower  for  an  ordinary  spillway  of 
sufficient  length,  and  it  was  believed  that  the  well-known 
idea  of  the  discharge  of  automatic  sewer  flush  tanks  could 
be  applied  to  give  the  large  flow  without  great  rise  in 
leservoir  level.    It  was  found  that  16  vertical  cast-iron 

*206  I.  W.  Hellman  Building,  Los  Angeles,  Calif. 

1914Sen  l'™!?-.™  ^am  Cr.e|,tS '"  '.'Engineering  News,"  June  4, 
9  1914'  1  A'r  T<l£  targ?,st  Pumpmg  Plant  in  the  World,"  July 
Nov  lVPi9io  :n ST-fn°".«alial  L5c^f'"  °ct-  13>  191°-  P-  39S,  and 
1911  P  4.67  'Siphon  Spillways  in  Europe,"  Apr.  20, 


pipes  of  60  cm.  (23.6  in.)  diameter  could  be  placed  in 
the  valve  tower  and  would  give  the  needed  rate  of  dis- 
charge. The  accompanying  sketch  shows  the  general 
scheme,  though  it  does  not  give  some  details  as  finally 
worked  out.  Each  pipe  has  a  cast-iron  hood,  like  those 
used  in  the  flush-tank  siphons,  with  a  ring  fitting  into 
the  upturned  pipe  bell  to  give  the  proper  shape.  Only 
one  discharge  rate  had  to  be  considered,  since  the  siphons 
delivered  their  maximum  or  nothing.  On  account  of 
mild  climate,  there  was  no  chance  of  ice  on  the  reser- 
voir. 

Probably  there  are  not  very  many  reservoirs  where  this 
design  would  be  useful,  but  it  was  well  worth  consid- 
ering in  this  case.  Unfortunately,  the  construction  has 
been  indefinitely  postponed  due  to  the  internal  disturb- 
ances of  that  unhappy  country. 

8 

In  third-tracking  the  elevated  railways  of  New  York 
City,  which  work  is  now  in  progress,  at  many  stations  it 
is  impossible  to  spread  the  tracks  so  as  to  admit  island 
platforms  between  the  tracks.  There  is  always  width 
enough  to  admit  the  center  track,  and  in  fact  portions  of 
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HEAVY  LINES  SHOW  NEW  WORK 
LIGHT  LINES  SHOW  OLD  STRUCTURE 


DETAIL  A 


DETAIL  C 


HFTAII  R 

FIG.   1.    CROSS -SECTION  OP  ELEVATED  STRUCTURE  AT 
STATION  AND  DETAILS  OP  EXPRESS  INCLINE 

this  track  were  in  place.  To  give  access  to  the  center 
track  where  island  platforms  were  not  feasible,  platforms 
are  being  built  at  clearance  height  over  the  outer  (local) 
tracks,  and  the  center  track  is  raised  correspondingly, 
forming  a  long  hump. 
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On  the  Ninth  Ave.  line  a  center  track  has  existed  for 
20  years  past,  but  new  express  stations  are  being  built, 
most  of  them  of  the  hump-station  type.  It  is  necessary 
to  jack  up  the  center  track  and  its  girders  to  form  the 
hump.  A  typical  job  of  this  kind  was  done  at  145th  St. 
and  Eighth  Ave. 

Here  the  hump  construction  comprises  9  new  plate- 
girder  spans  at  the  station  and  31  old  lattice-girder  spans 
raised  to  form  the  inclines  on  either  side,  142nd  to  148th 


the  means  by  which  the  elevation  of  the  center  track  was 
accomplished.  At  the  starting  and  ending  points  of  the 
incline  packing  plates  (detail  A)  were  placed  on  the  ex- 
isting cross-girders,  of  a  thickness  sufficient  to  raise  the 
track  girders  to  the  new  grade.  The  next  form  of  sup- 
port for  the  track  stringers  in  their  new  location  is  illus- 
trated by  detail  B,  which  shows  a  built-up  seat.  Detail  C 
shows  the  general  type  of  supporting  bent  used  thereafter. 
Where  the  old  truss  girders  were  used  in  the  construction 


FIG.  2.    EXPRESS  INCLINES  BUILT  WITH  OLD  LATTICE  AND  NEW  PLATE  GIRDERS 
Upper-Incline  at  145th  St.  station  on  Ninth  Ave.;  the  lattice  girders  of  the  old  center  track  were  used  except  at  station 
proper,  where  there  are  nine  spans  of  plate  girders.    Lower— Incline  at  Eighth  St.  station  on  Third  Ave.,  second  aecK 
station  being  erected 


St.  The  spans  range  from  43  ft.  to  55i/2  ft-,  a  total  length 
of  1772  ft.  The  maximum  height  of  the  hump  track 
above  its  old  level  is  12  ft.  3  in.  The  approach  grades  are 
2.96  and  2.98  per  cent. 

During  the  construction  of  the  incline  the  old  center 
track  was  abandoned.  After  removing  the  track  material, 
the  bracing  between  the  old  track  girders  was  cut  out  and 
the  girders  spread  apart,  so  that  the  bents  of  the  hump 
could  1  rected  between  them.    Fig.  1  shows  in  detail 


they  were  braced  to  the  bottom  of  the  cross-girders  by 
angles  and  kneebraces. 

The  new  material  was  delivered  on  the  street  in  the 
order  required  for  erection  and  hoisted  directly  to  position 
by  means  of  a  sliding  traveler  of  6  tons'  capacity,  which 
rested  directly  on  top  of  the  longitudinal  track  girders  of 
the  express  track  (as  shown  in  Fig.  3),  where  the  work 
is  under  way.  The  traveler  was  equipped  with  a  40-hp. 
ctouble-friction-drum  electric  hoist  operated  by  a  550-G50- 
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volt  motor,  current  being  taken  direct  from  the  contact 
rail  on  the  structure.  After  setting  bents,  the  track  gird- 
ers were  placed  in  position  on  top  of  the  bents  and  the 
sliding  traveler  moved  forward  to  the  next  panel-point, 
where  the  operation  was  repeated. 

The  express-station  and  express-platform  steelwork  also 
was  erected  by  this  traveler  when  the  site  was  reached. 
There  is  an  express  platform  12  ft.  4  in.  wide  by  350  ft. 
long  on  each  side  of  the  express  track,  one  for  northbound 
travel  and  the  other  for  southbound.  The  platform  is 
reached  by  two  stairways  located  north  and  south  of 
the  old  or  lower-level  station.  The  lower  platform  of  the 
stairs  is  supported  by  a  cantilever  extension  outside  the 


A  =  New  Permanent  Position  of  Express 
Track  Birders  at  New  Grade 

 .■■Local  Track  to  remain  at  Old  Grade 


Original  Location 
of  Track  Girders 
on  Leyel  of  Present 
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FIG.  3.   METHOD  OF  ERECTING  STRUCTURAL  STEEL 
OF  INCLINE 

local  platform.  The  upper  platform  of  the  stairs  is  sup- 
ported by  columns  resting  on  top  of  the  existing  platform 
girders.  The  stairways  connect  with  the  platforms  by  a 
bridge  8  ft.  6  in.  long. 

The  entire  construction  work,  including  the  station,  was 
done  for  the  Interborough  Rapid  Transit  Co.  by  the  Snare 
&  Triest  Co.  W.  P.  Rothrock  was  engineer  in  charge 
for  the  contractor  and  J.  M.  Ryan  was  assistant  engineer. 
The  structure  was  designed  by  the  engineering  department 
of  the  Interborough  Rapid  Transit  Co.,  of  which  George 
H.  Pegram  is  chief  engineer,  F.  W.  Gardiner,  principal 
assistant  engineer,  and  S.  Johannesson,  assistant  engineer. 


&<®  &  Oosedl  TanaM 
By  B.  C.  Luce* 

A  simple  and  effective  method  of  controlling  the  water 
supply  to  a  closed  tank  without  employing  inaccessible 
devices  like  floats  is  shown  in  the  accompanying  sketch. 

The  device  is  well  adapted  to  any  service  requiring 
a  nearly  constant  water  level— such  as  a  boiler  feed  tank 
supplied  by  condensed  steam  from  traps  and  with  an 
auxiliary  pressure  connection  automatically  controlled. 

The  condensate  from  traps  enters  the  closed  boiler  feed 
tank  through  a  pipe  marked  "Main  Supply."  The 
auxiliary  water-supply  enters  through  a  smaller  pipe  and 
is  controlled  by  a  balanced  valve.  This  valve  is  operated 
automatically  by  a  counterbalanced  lever  and  the  small 
cylindrical  tank  (about  8x20  in.)  connected  to  the  valve 

•Figardo,  Porto  Rico. 


lever  by  a  plumber's  chain  passing  over  pulleys.  The  two 
tanks  are  connected  through  flexible  tubing  at  their  tops 
and  bottoms.  The  water  level  will  be  the  same  in  both 
tanks. 

A  lowering  of  the  water  level  decreases  the  weight  of 
the  small  tank  so  that  the  counterweight  pulls  it  up. 
opening  the  valve  of  the  auxiliary  water-supply.    As  the 
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CLOSED-TANK    WATER-LEVEL  CONTROL 

tanks  fill,  the  small  one  becomes  heavier  and  heavier 
until  it  overbalances  the  counterweight  and  closes  the 
auxiliary-supply  valve. 

The  limits  of  the  water  levels  are  to  be  determined  by 
the  vertical  travel  of  the  small  tank,  which  in  turn  is 
determined  by  the  length  of  the  valve  lever,  the  motion 
of  the  valve  stem  and  the  point  of  attaching  the  chain 
to  the  lever.  The  adjustment  for  proper  amount  of 
counterweight  and  sensitiveness  of  the  device  is  easily 
determined  by  experimenting  with  different  weights. 


Converting  Old  Hydraulic  Elevators — A  number  of  old  hy- 
draulic elevators  have  been  changed  by  C.  R.  Pratt,  Con- 
sulting Engineer,  of  New  York  City,  from 
their  uneconomical  arrangement  to  se- 
cure the  advantages  of  electric  opera- 
tion. One  of  the  methods  devised  by  Mr. 
Pratt  is  shown  in  the  accompanying  dia- 
grammatic sketch.  The  old  underbal- 
anced  car  is  used  and  the  old  hydraulic 
equipment  is  undisturbed,  or  is  used  with 
a  balanced  -  piston  and  speed  -  control 
choke  valve  in  the  circulating  pipe  for 
air,  oil  or  water.  The  electric  hoist  can 
be  put  below  by  adding  grooves  to  the 
winding  sheave. 

Inspection    of   Automatic    Sprinklers — 

°Mac^fn0  SP«nkler  systems  are  examined  every 
asCbunfern-ei^M-  three  months  by  the  various  inspection 
Ar-cuJw,  bureaus  throughout  the  country.  Exper- 
ience has  demonstrated  that  it  is  not  nec- 
essary to  make  periodical  tests;  visual 
CONVERTED  observation  of  experts  has  been  found 
sufficient  to  insure  the  detection  of  faults 
which  may  impair  efficient  functioning. 
Renewing  or  testing  the  operative  parts 
of  sprinkler  heads  is  quite  unnecessary  under  average  condi- 
tions. Under  conditions  which  might  affect  the  stability  of 
the  solder  holding  together  the  operative  parts  of  the  sprink- 
ler, the  sprinklers  are  carefully  watched  and  sample  devices 
removed  every  few  years  and  tested  to  determine  the  condi- 
tion of  the  solder.  The  condition  watched  is  what  engineers 
doing  this  work  term  "selective  corrosion." — I.  G.  Hoagland, 
Secretary  National  Automatic  Sprinkler  Association. 
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A  Table  for  Computing  the  Area  of  Side-Hill  Cuts — The 

accompanying  table  of  formulas  has  been  found  particularly- 
convenient  for  computing  the  area  of  cuts  in  side-hill  ground, 
knowing  the  slope  of  the  ground  and  the  slope  of  the  cut. 
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TABLE  FOR  COMPUTING  AREA  OP  SIDE-HILL  CUTS 

The  table  may  also  be  plotted  as  a  diagram,  using  either  the 
ratio  of  the  slope  of  the  ground  or  the  angular  slope  of  the 
ground  as  abscissas  and  the  quantity  of  excavation  as  ordi- 
nates. — F.  W.  Groves,  Civil  and  Hydraulic  Engineer,  Kelowna, 
B.  C,  Canada. 

Flushing  Out  40  Years'  Accumulation  of  Sand  in  the  Mains 
of  the  Milwaukee  Water-Works — Over  51,000,000  gal.  of  water 
were  used  during  1914  in  Milwaukee,  Wis.,  in  an  effort  to 
clear  the  water  mains  of  an  accumulation  of  sand  carried 
into  the  system  during  forty  years  of  operation.  A  special 
crew,  under  the  supervision  of  the  superintendent  of  water 
mains  division,  was  engaged  for  several  months,  and  the 
mains  were  flushed  at  577  different  points,  the  total  amount 
of  water  used  being  nearly  35,000,000  gal.  In  addition  to  the 
work  done  by  this  special  flushing  crew,  considerably  more 
(lushing  than  usual  was  done  by  the  hydrant  inspectors  and 
mains-repair  crew,  which  brought  the  total  amount  of  water 
used  to  nearly  52,000,000  gal.  While  considerable  deposits 
were  removed  in  this  way,  a  large  number  of  meters  were 
"sanded,"  and  a  considerable  number  of  complaints  of  dirty 
water  were  received,  owing  to  the  fact  that  the  flushing  was 
done  during  the  day  and  the  house  services  used  while  the 
water  was  in  a  state  of  agitation.  It  has  accordingly  been 
recommended  that  the  flushing  hereafter  be  done  at  night 
while  the  house  services  are  inactive. 


In  Tearing  Down  the  Champlain  Building,  Chicago,  the 
structural  steel  and  other  heavy  wreckage  is  handled  by  a 
steel  stiff-leg  derrick  mounted  on  the  roof  of  an  adjacent 
taller  building.  The  new  structure  will  form  an  extension 
of  this  building,  and  the  derrick  will  be  used  in  its  erection. 

The  Longevity  of  Cast-iron  Pipe  when  used  for  plumbing 
fixtures  has  been  demonstrated  in  the  destruction  of  the  old 
Astor  House,  New  York  City,  to  make  way  for  the  new  Broad- 
way subway.  The  Astor  House  was  erected  in  1834  and  the 
soil  pipe,  cast  in  the  foundry  of  the  J.  L.  Mott  Co.,  New  York, 
is  still  practically  as  good  as  new. 

Lowering  a  Water  Main  Under  Pressure — It  was  recently 
necessary  to  lower  1000  ft.  of  a  36-in.  water  main  in  Water- 
bury,  Conn.,  to  conform  to  the  new  grade  of  the  street  under 
which  it  lies.  As  the  main  to  a  high-service  pumping  station 
branches  off  from  this  section,  it  was  necessary  to  do  the 
lowering  before  starting  the  branch  line  in  order  to  avoid 
additional  expense.  To  discontinue  the  use  of  the  36-in.  pipe, 
which  is  the  main  line  from  the  largest  reservoir,  for  the 
length  of  time  required  for  this  work,  would  have  resulted  in 
great  inconvenience.  So  it  was  decided  to  lower  the  main 
without  shutting  off  the  water  by  excavating  a  trench  along- 
side the  pipe,  cutting  away  under  each  length,  but  leavin  t 
earth  piers  at  each  joint.  Then,  while  surveyors  kept  track 
of  the  levels,  the  piers  were  weakened  until  the  weight  of 
the  pipe  line  caused  a  little  settlement.  Working  up  and  down 
the  line  in  this  way,  the  pipe  gradually  came  down  to 
the  bed  blocks,  which  had  been  set  to  the  exact  elevations. 
Owing  to  the  pressure  of  about  100  lb.  per  sq.in.  on  this  main 
and  the  proximity  of  two  railroad  tracks,  the  operation  was 
attended  with  some  risk  and  required  close  attention.  Under 
the  constant  supervision  of  Assistant  Engineer  Charles  W. 
Eddy,  the  work  went  on  regularly  and  systematically  and  was 
completed  without  accident.  After  driving  up  the  lead  joints 
the  line  was  as  tight  as  ever. — From  the  1914  Annual  Report 
of  R.  A.  Cairns,  City  Engineer,  Waterbury,  Conn. 

Vertical  Filing  Cases  for  Storing  Drawings  in  large  quan- 
tities are  being  made  in  a  variety  of  designs  by  the  Art  Metal 
Construction  Co.,  of  Jamestown,  N.  Y.  The  accompanying  il- 
lustration shows  a  "plan-file"  case  adopted  by  the  valua- 
tion department  of  the  Interstate  Commerce  Commission  and 
by  several  railroads.  It  is  30  in.  deep  over  all,  6  in.  longer 
and  8%  in.  higher  than  the  drawings  to  be  filed.    It  holds 


VERTICAL  DRAWING  FILE  USED  BY  INTERSTATE 
COMMERCE  COMMISSION 


6000  tracings.  There  are  18  pockets  formed  by  steel  par- 
titions with  springs  between  to  hold  the  drawings  always  flat 
and  upright.  The  drawings  are  laid  in  tough-paper  folders 
for  filing  in  the  pockets.  Three  to  six  folders  can  be  used  in 
a  pocket  and  up  to  60  tracings  per  folder.  The  index  cards  on 
the  inner  face  of  the  cover  give  easy  access  to  the  contents 
of  the  file.  The  side  walls  may  be  single  steel  or  double 
filled  plates,  as  desired. 
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Any  practice  that  has  been  established  for  many  years 
generally  has  some  substantial  reason  for  existence,  and 
in  such  a  case  mere  change  does  not  necessarily  mean 
progress.  Particularly  is  this  the  case  with  street  pave- 
ments. One  has  but  to  read  old  treatises  on  pavements 
to  see  how  thoroughly  the  principles  of  good  paving  prac- 
tice were  understood  years  before  engineers  in  general 
could  be  induced  to  apply  those  principles. 

A  good  example  of  this  is  the  wood-block  pavement, 
introduced  both  in  this  country  and  England  about  1837. 
By  1845  English  municipal  engineers  had  conclusively 
proved  that  the  only  proper  way  to  lay  a  wood  pavement 
was  to  use  treated  blocks  on  a  concrete  foundation,  yet 
for  many,  many  years,  American  engineers,  notwithstand- 
ing the  advice  of  experts  both  in  this  country  and 
abroad,  persisted  in  experimenting  with  every  conceiv- 
able combination  brat  the  correct  one.  Only  within  the 
last  twenty  years,  in  general,  have  wood-block  pavements 
in  this  country  been  properly  constructed.  The  same 
thing  is  true  of  the  use  of  concrete  foundations  for 
brick  and  stone-block  pavements. 

In  view  of  this  accumulated  experience,  any  radical 
departure  in  practice  from  that  which  has  been  long 
established  should  be  thoroughly  tested  before  it  is  adopt- 
ed, especially  if  the  established  methods  have  given  satis- 
factory results.  Such  a  departure  from  standard  prac- 
tice is  the  present  tendency  to  experiment  with  a  mortar 
bed  for  a  granite-block  pavement,  and  the  laying  of 
brick  on  a  green  concrete  foundation  without  a  sand- 
cushion  course,  as  described  in  Engineering  News  of 
July  22. 

So  far  as  granite  block  is  concerned,  the  omission  of 
the  sand-cushion  course  is  neither  recent  nor  novel.  It 
was  tried  and  discarded  before  most  engineers  of  the 
present  day  began  to  practice.  The  sand-cushion  has  been 
retained  because,  with  a  rigid,  unyielding  material  for 
the  pavement  surface,  a  certain  amount  of  resiliency  in 
the  bedding  is  essential.  This  resiliency  is  furnished  by  a 
thin  layer  of  clean  sand,  which,  although  practically  in- 
compressible, has  by  no  means  the  rigidity  of  concrete. 
The  necessary  layer  of  sand  may  be  very  thin,  perhaps 
with  well-squared  blocks  i/2  or  %  in.  js  enough,  although 
the  best  practice  is  a  minimum  of  1  in. ;  to  omit  it  en- 
tirely is  an  experiment,  the  success  of  which  cannot  be 
demonstrated  except  by  the  years  of  service  to  which  as 
yet  it  has  not  been  subjected. 

With  wood-block  and  asphalt-block  pavements  the 
same  arguments  do  not  apply,  for  here  we  have  a  mate- 
rial that  has  a  certain  amount  of  inherent  resiliency. 
In  the  case  of  a  wood-block  pavement  the  sand  cushion 
has  no  other  purpose  than  to  take  care  of  inequalities 
m  the  depths  of  individual  blocks.  This,  to  be  sure, 
is  one  purpose  but  not  the  only  purpose  of  a  sand  cush- 
ion in  granite-block  and  brick  pavements. 


It  has  been  claimed  that  the  use  of  a  mortar  bed  in 
place  of  a  sand  cushion  prevents  the  failure  of  the  pave- 
ment by  the  washing  out  of  the  sand.  But  what  paving 
engineer  ever  heard  of  a  properly  constructed  granite- 
block  pavement  that  failed  in  this  manner?  On  the 
other  hand,  it  may  be  claimed  that  a  very  lean  dry  mix- 
ture of  cement  and  sand  does  not  set  up  into  a  hard 
rigid  mortar,  but  has  stability  while  still  retaining  a  cer- 
tain amount  of  elasticity  or  resiliency.  But  the  thin  sand 
cushion  has  these  qualities  also,  so  why  use  cement  at 
all? 

Attention  is  called  to  this  matter  because  the  reader 
may  suppose  that  in  view  of  these  departures  from  ordi- 
nary practice  having  been  described  in  Engineering  News 
they  are  thereby  approved  by  it.  It  is  the  business  of 
a  technical  journal,  however,  to  publish  the  news  of  what 
is  actually  being  done  by  engineers,  and  it  does  not 
follow  by  any  means  that  the  new  devices  or  methods 
described  are  approved  by  the  editors.  This  may  or  may 
not  be  the  case;  and  with  respect  to  the  laying  of  block 
pavement  on  a  mortar  bed  it  is  merely  desired  to  call 
attention  to  the  fact  that  its  success  remains  to  be  dem- 
onstrated. 


2 rarest £|gs\,ttaiag>;  tithe  CapsaE®  ®ff  tlhe 

The  numerous  official  inquiries  into  the  causes  of  the 
"Eastland"  disaster  at  Chicago  (no  less  than  eight  at  one 
time  being  under  way  or  planned)  have  resulted,  as  was 
to  be  expected,  in  a  great  deal  of  irrelevant  matter.  The 
most  important  testimony  given  before  the  coroner's  jury 
was  that  of  the  assistant  engineer  on  the  "Eastland" 
to  the  effect  that  there  were  five  watar-balic^j  i;anks 
on  each  side  of  the  "Eastland,"  and  that  when  the  boat 
capsized,  he  and  the  chief  engineer  had  been  for  some 
time  engaged  in  trying  to  bring  the  vessel  back  to  an  even 
keel  by  pumping  water  into  tanks  2  and  3  on  the  wharf 
side  of  the  boat  and  out  of  tanks  2  and  3  on  the  river  side. 

According  to  the  testimony  of  a  number  of  witnesses 
the  "Eastland"  was  in  the  habit  of  listing  to  one  side 
or  the  other;  but  it  is  clear  that  none  of  the  engine- 
room  force  or  the  ship's  officers  had  any  idea  that  the  ship 
was  deficient  enough  in  stability  to  involve  any  danger. 
Those  in  the  engine  room  who  were  trying  to  fill  the  tanks 
appear  to  have  wondered  why  the  ship  did  not  come  back 
on  an  even  keel  and  sent  a  young  oiler  up  to  see  if  the 
boat  was  caught  against  the  side  of  the  wharf.  By  the 
time  he  reached  the  second  deck  the  boat  had  listed  so  far 
that  water  was  pouring  into  the  hatchways  and  he  had 
just  time  enough  to  jump  onto  the  wharf. 

In  the  investigation  of  any  such  disaster  as  this  terrible 
one  at  Chicago,  the  matter  of  greatest  importance  is  not 
by  any  means  that  on  which  the  newspapers  lay  greatest 
stress — determining  the  persons  responsible  for  the  dis- 
aster so  that  proper  punishment  can  be  meted  out.  Such 
punishment,  no  matter  how  well-deserved,  cannot  bring 
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back  to  life  those  who  have  perished.  It  is  a  fair  question, 
moreover,  what  severity  of  punishment  is  deserved  by 
those  whose  acts  may  have  brought  about  a  calamity,  but 
who  had  no  idea  at  the  time  that  what  they  were  doing 
threatened  danger  to  others  or  punishment  to  themselves. 
The  object  of  punishment  for  crime  in  civilized  lands  is 
not  retaliation.  Society  does  not  punish  the  criminal  to 
"get  even"  with  him,  but  as  a  warning  to  others  tempted 
to  commit  similar  crimes. 

The  primary  object  of  any  such  investigation  as  this  of 
the  "Eastland"  disaster  should  be  to  determine  the  causes 
which  brought  about  the  disaster  and  to  make  them  known 
in  such  a  manner  as  will  be  most  likely  to  prevent  similar 
disasters  in  future.  In  the  light  of  what  has  happened 
at  Chicago  it  is  probable  that  vessels  used  for  passenger 
service,  and  especially  those  carrying  large  crowds  of  ex- 
cursionists, ought  to  be  designed  with  sufficient  stability 
to  furnish  an  ample  margin  of  safety,  even  when  all  their 
water  ballast  is  discharged.  Indeed  it  may  be  questioned 
whether  vessels  of  this  class  should  be  built  with  water-bal- 
last tanks.  There  is  certainly  no  such  necessity  on  them 
as  there  is  on  freight  steamers  where  some  means  have 
to  be  provided  for  making  the  vessel  stable  when  it  is 
sailing  without  cargo. 

In  the  comment  on  the  stability  (or  lack  of  stability) 
of  the  "Eastland"  in  the  last  issue,  it  should  have  been 
said  that  the  metacenter  (not  the  center  of  buoyancy) 
must  be  higher  than  the  center  of  gravity  in  order  that  a 
vessel  may  be  stable.  A  floating  body  may  be  stable  even 
though  its  center  of  gravity  is  above  its  center  of  buoy- 
ancy. A  broad  flat  sheet  of  cork,  for  example,  might 
float  on  the  water  with  only  a  quarter  of  its  bulk  sub- 
merged and  would  be  perfectly  stable  even  though  its  cen- 
ter of  gravity  were  above  the  center  of  buoyancy.  The 
metacenter  is  the  point  at  which  a  vertical  line  through 
the  center  of  buoyancy  of  a  floating  body  intersects  a 
vertical  line  through  the  new  center  of  buoyancy  when 
the  body  is  slightly  inclined  from  its  original  position. 
Tf  the  flat  sheet  of  cork  were  turned  on  edge,  it  would 
not  float  in  water  without  falling  over.  Its  metacenter 
would  then  be  below  the  center  of  gravity. 

The  metacentric  height  of  a  vessel — the  distance  of  its 
metacenter  above  its  center  of  gravity — was  an  abstract 
and  meaningless  term  to  the  general  public  a  fortnight 
ago.  It  is  so  no  longer.  A  line  of  passenger  steamships 
sailing  from  Chicago  is  advertising  that  the  "line  of  sta- 
bility" on  its  vessels  is  56  in.  in  height,  whereas  on  ordi- 
nary vessels  it  is  only  14  in.  in  height.  There  can  be 
no  doubt  that  stability  calculations  and  the  margin  of 
stability  of  vessels  will  hereafter  have  an  importance  in 
the  minds  of  vessel  owners  and  builders  which  they  have 
never  before  "ossessed. 

Fa@ir  ©©sn^ims  sviadl  Leases 

It  was  not  so  many  years  ago  that  the  shipping  pier 
had  only  two  variations — a  timber  pile  substructure  carry- 
ing a  timber  frame  flooring  and  an  earth  fill  inside  mas- 
sive masonry  walls.  The  advent  of  concrete,  and  particu- 
larly of  reinforced  concrete,  offered  opportunities  for  or- 
iginality in  design  of  which  the  engineers  engaged  in  this 
sort  of  work  have  taken  full  advantage.  In  consequence, 
the  different  types  of  pier  construction  now  are  so  many 
and  so  varied  as  to  warrant  the  text-book  on  the  subject, 
which,  though  yet  unwritten,  should  soon  attract  the  ef- 
forts of  some  sufficiently  interested  expert. 


As  a  contribution  to  the  art  of  pier  design  the  new 
Ninth  St.  piers  in  Cleveland,  described  elsewhere  in  this 
issue,  are  noteworthy,  not  because  any  especially  new  idea 
has  been  developed  there,  but  because  of  the  excellence 
with  which  the  general  principle  of  an  earth  fill  inside 
of  masonry  walls  has  been  worked  out,  with  due  recogni- 
tion of  the  needs  and  peculiarities  of  reinforced  concrete 
and  of  the  value  of  deadmen  as  reinforcement  against 
earth  pressure.  At  the  same  time  originality  in  design 
may  be  noted  in  the  adaptation  of  the  old  pier  and  the 
heavy  fill  foundation  to  the  new  wall. 

In  other  respects  than  in  the  engineering  design  does 
the  Cleveland  pier  demonstrate  that  times  change.  The 
franchise  contract  is  the  last  word  in  municipal  bargain- 
ing as  applied  to  port  facilities.  The  steamship  com- 
panies using  the  pier  not  only  paid  for  its  construction  but 
are  required  to  pay  a  more  than  nominal  rent  for  fifty 
years,  at  the  end  of  which  time  the  pier  will  become  the 
city's  property.  How  advanced  this  sounds  in  comparison 
with  the  famous  Battery  pier  case  in  New  York  City, 
where  after  paying  only  a  nominal  and  entirely  inadequate 
rent  for  over  a  hundred  years  to  the  city  of  New  York, 
a  certain  millionaire  family  demanded,  and  obtained 
through  court  procedure,  nearly  a  million  dollars  in  lieu 
of  a  single  pier  franchise  granted  to  an  immigrant  an- 
cestor in  the  early  days  of  the  republic. 

¥. 

Riglhfts-off-Way  im  Cfifty  Streets 
for  P*»Mn©  UJftnMftnes 

The  Supreme  Court  of  Ohio  recently  rendered  a  de- 
cision under  which  in  the  City  of  Cleveland  consent  of 
abutting  property  owners  is  not  necessary  for  the  con- 
struction or  extension  of  a  street-railway  line  that  has 
been  approved  by  the  City  Council.  The  principle  thus 
laid  down  is  important  from  the  legal  point  of  view,  since 
the  Ohio  State  law  requires  such  consent  of  property 
owners.  The  court  therefore  ruled  that  the  provisions  of 
the  City  Charter  were  superior  in  authority  to  the  general 
state  law. 

Of  much  greater  importance,  however,  is  the  ruling 
that  makes  the  City  Council,  and  not  the  property  owners 
along  a  street,  final  judge  as  to  the  passage  of  public  utili- 
ties through  that  street.  During  what  may  be  termed 
the  period' of  exploitation  of  public  utilities  in  the  United 
States  by  private  companies,  there  can  be  little  doubt  that 
the  requirement  that  consent  must  be  obtained  of  the 
majority  of  the  abutting  property  holders  in  order  to  ex- 
tend a  street-railway  line  or  an  electric-wiring  system  has 
on  the  whole  been  a  beneficial  safeguard.  Such  provisions 
are  generally  defended  on  the  ground  that  the  passage  of 
such  public  utilities  through  a  street  may  result  in  greatly 
reducing  the  value  of  the  adjacent  property,  and  that  the 
abutting  property  owners  therefore  have  a  right  to  inter- 
pose a  veto  to  such  construction. 

There  is,  however,  a  changed  attitude  toward  public 
utilities  at  the  present  clay.  The  public  is  now  recogniz- 
ing that  a  city's  system  of  street  railways,  or  electric- 
current  distribution,  or  water-supply  mains,  exists  for  and 
should  be  planned  for  the  general  public  convenience  of 
the  city  as  a  whole  and  should  not  be  considered  merely 
as  a  money-making  scheme  of  a  franchise-holding  com- 
pany. It  is  evident,  however,  that  if  the  prejudices  and 
opposition  of  property  owners  here  and  there  throughout 
the  city  are  sufficient  to  block  development  of  utilities,  it 
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may  be  impossible  to  plan  a  street-railway  system  or  an 
electric-distribution  system  so  as  to  serve  the  best  good 
of  the  greatest  number. 

Under  these  circumstances  it  seems  evident  that  the 
needs  of  a  city  as  a  whole  ought  to  be  superior  to  the 
rights  of  the  individual  property  owner,  even  if  it  should 
be  necessary  to  award  damages  to  him  for  the  loss  of  value 
that  his  property  may  have  suffered  through  the  construc- 
tion of  utilities  in  the  streets,  as  actually  happened,  for 
example,  in  the  construction  of  the  elevated-railway  sys- 
tem in  New  York  City.  The  property  owners  ought  not 
to  have  a  veto  power  to  prevent  street-railway  lines  or 
electric  wires,  or  conduits  for  water  or  gas  or  steam  dis- 
tribution, from  being  carried  through  the  streets  where 
public  convenience  will  best  be  served. 

Of  course,  in  most  states  radical  changes  in  existing 
statutes  will  be  necessary  to  bring  this  condition  about, 
and  this  doubtless  will  take  a  long  time  to  accomplish. 
On  the  other  hand,  when  the  ease  is  clearly  stated  to  the 
public  and  it  is  realized  that  the  building  and  extension 
of  public  utilities  are  matters  that  should  be  determined 
in  the  public  interest  and  not  in  the  interest  of  private 
property  owners,  there  can  be  no  doubt  that  overwhelm- 
ing public  opinion  will  support  the  change. 

m 

Wlfoy  Mot  Sell  Portland  Cemeiat 
by  the  Bag? 

Twenty-eight  years  ago,  in  Engineering  News  of  May 
21,  1887,  there  was  published  an  editorial  entitled  "Bags 
vs.  Barrels  for  Cement."  The  editorial  was  written  by 
the  late  D.  McN.  Stauffer  and  began  as  follows : 

It  is  probable  that  there  will  be  manufactured  and  con- 
sumed this  year  in  public  works  in  the  United  States  about 
5,000,000  bbl.  of  natural  hydraulic  cement,  worth  in  the  mar- 
ket an  average  price  of  $1  per  bbl.  It  is  also  safe  to  assume 
that  three-fourths  of  this  product  will  be  packed  and  mar- 
keted in  barrels  costing  about  30c.  each,  a  package  value  alone 
of  $1,125,000,  which  represents  just  so  much  money  wasted  in 
the  destruction  of  the  barrels  as  soon  as  their  contents  are 
used. 

At  that  time  bags  were  being  used  for  the  shipment  of 
cement  in  the  Middle  West,  but  engineers  in  the  East 
still  generally  specified  that  cement  must  be  delivered 
in  barrels.  Mr.  Stauffer,  who  had  then  recently  visited 
the  Vrynwy  dam,  then  under  construction  in  Wales  for 
the  water-works  of  Liverpool,  described  the  use  of  cement 
in  bags  there  as  well  as  on  numerous  other  important 
engineering  works  in  England  and  on  the  Continent, 
and  urged  that  there  was  no  reason  why  bags  should  not 
be  universally  used  for  the  packing  of  cement.  It  is 
noteworthy  that  at  that  time  so  little  portland  cement 
was  made  in  the  United  States  that  it  was  not  even 
mentioned  in  the  editorial. 

As  every  engineer  knows,  portland  cement  has  dis- 
placed natural  cement  in  the  market,  and  the  annual 
production  is  now  nearly  twenty  times  as  great  as  the 
production  of  natural  cement  thirty  years  ago.  Further- 
more, the  entire  product,  except  that  destined  for  ocean 
shipment,  is  packed  in  bags ;  yet  all  the  cement  produced 
still  continues  to  be  bought  and  sold  by  the  barrel.  The 
standard  bag  of  cement  contains  94  lb.  of  cement;  and 
it  contains  this  amount  merely  because  cement  was 
originally  packed  in  barrels  weighing  100  lb.  gross.  It 
seems  worth  while  to  raise  the  question  whether  the 
time  has  not  come  when  the  barrel  as  a  unit  may  be 


dropped  and  the  bag  substituted  in  its  place.  In  all  the 
transactions  connected  with  cement,  from  the  original 
computations  of  the  chemists  in  the  laboratory  until 
the  finished  cement  is  in  place  in  a  piece  of  work, 
calculations  are  continually  being  made  from  barrels 
to  bags,  and  from  bags  back  to  barrels.  An  order  for  so 
many  barrels  of  cement  is  actually  counted  out  in  bags 
as  the  cement  is  loaded  and  again  as  it  is  received. 

It  was  easy  to  predict  thirty  years  ago  that  the  change 
from  barrels  to  bags  in  the  shipment  of  cement  would 
soon  be  made.  It  would  be  decidedly  unsafe  to  predict, 
however,  at  the  present  time  when  the  barrel  will  be 
dropped  as  a  unit  of  measurement,  notwithstanding  the 
fact  that  the  barrel  itself  has  well-nigh  disappeared. 
There  is  a  vast  amount  of  inertia  in  commercial  matters, 
and  even  the  engineers,  who  have  so  long  been  accustomed 
to  think  of  cement  in  barrels,  would  be  loath  to  change 
to  the  smaller  unit. 

A  misleading  advertisement,  circulated  by  a  reputable 
engineering  school,  concerning  the  alleged  large  and  in- 
creasing demand  for  engineers  and  the  munificent  sal- 
aries paid  for  engineering  talent  was  recently  commented 
on  in  these  columns.  In  notable  contrast  to  such 
advertising  is  a  statement  in  the  year-book  just  issued 
by  the  Michigan  College  of  Mines.  With  reference  to 
employment,  the  book  says : 

Prospective  students  and  those  responsible  for  them 
should  understand  that  the  college  cannot  impart  traits  of 
character.  The  best  it  can  do  is  to  help  the  student  develop 
properly  those  characteristics  which  he  already  possesses. 
His  advancement  in  his  profession  will  depend  quite  as  much 
upon  his  character  and  ability  as  upon  his  technical  training, 
whether  gained  in  college  or  out  of  it.  Upon  completion  of 
his  college  course  he  will,  if  his  work  has  been  properly  done, 
be  ready  to  begin  his  career  in  mining.  .  .  .  Only  those 
who  are  willing  to  do  hard  and  continuous  work,  both  during 
their  course  at  college  and  in  the  years  following,  should 
undertake  to  train  for  a  career  in  mining.  For  those  who  are 
thus  willing,  and  who  have  an  aptitude  for  engineering  pur- 
suits, the  outlook  is  promising. 

What  is  true  of  mining  engineering  is  true  of  other 
fields.  That  school  is  pursuing  the  proper  course  toward 
its  students  which  impresses  on  them,  at  the  start,  that 
their  technical  training  will  be  of  small  value  unless  they 
possess  important  personal  attributes  which  cannot  be 
taught,  and  that  to  merit  large  salaries  they  must  culti- 
vate habits  of  industry  and  efficiency. 

"It's  an  ill  wind  that  blows  nobody  good."  The  Im- 
perial Valley  earthquakes  a  month  ago  cost  the  inhabi- 
tants of  that  region  a  half  million  dollars  or  more;  but, 
as  shown  in  the  news  pages  of  last  week's  issue,  the  loss 
was  largely  due  to  the  rattle-tra.p  construction  permitted 
under  boom  growth.  Now  the  towns  see  the  necessity  of 
building  better,  and  they  are  already  passing  restrictive 
ordinances.  This  is  all  the  more  promising  because  it  is 
somewhat  different  from  the  course  usually  pursued  by 
stricken  communities.  Too  often  it  is  assumed  that 
calamities  do  not  repeat  themselves  or  that  an  attack  of 
flood  and  fire  confers  the  same  immunity  to  a  community 
as  does  an  attack  of  smallpox  to  an  individual.  In  the 
Imperial  Valley  there  is  also  reported,  as  a  result  of  the 
severe  test  just  imposed,  a  stronger  feeling  of  confidence 
in  the  value  and  safety  of  the  irrigation  engineering  works 
on  which  depend  the  prosperity  and  even  the  very  exis- 
tence of  this  district. 


•27  6 


ENGINEERING  NEWS 


Vol.  74,  No.  6 


Sir— Referring  to  the  description  of  a  quick-closing 
door  for  pressure  cylinders  which  appeared  in  Engineer- 
ing News  of  June  3,  I  would  ask  whether  this  principle 
has  ever  been  applied  to  air  locks  of  the  "pot-lid"  type 
for  single-line  bucket  hoisting.  Several  years  ago  I  con- 
ceived the  idea  of  a  door  of  precisely  the  design  of  that 
built  by  the  Vulcan  Iron  Works,  of  Wilkes-Barre, 
Penn. 

The  hoisting  rope  was  to  pass  through  a  gland  set  in  a 
5-in.  or  6-in.  diameter  steel  ball  at  the  center  of  the  door. 
The  ball  was  to  be  retained  by  annular  castings  bolted  to 
the  door  and  the  retaining  packing.  This  would  permit 
a  limited  universal  motion  of  the  door  with  respect  to  the 
ball;  the  operation  is  obvious.  It  appeared  to  me  that 
with  such  a  door  the  pot-lid  type  of  lock,  with  its  economy 
of  air  for  lockage,  might  be  made  so  tight  as  to  have  a 
decided  advantage  for  small  work.  It  would  be  interest- 
ing to  know  whether  such  a  device  has  ever  been  tried. 

Reginald  Jackson. 
Aluminum  Ore  Co. 

East  St.  Louis,  111.,  July  14,  1915. 

Baltimore  Tries  M©irtar  Beds 
for  Bl©cM.  Pmvemeimts 

Sir— I  have  noticed  recently  several  references  in  Engi- 
neering News  to  the  use  of  a  mortar  bed  under  vitrified- 
block  and  granite-block  pavements.  We  began  with 
our  contracts  in  Baltimore  this  year  to  lay  vitrified-block 
pavements,  on  a  comparatively  dry  mortar  bed.  This  is 
the  case  with  all  straight  pavement  work  as  well  as  track 
work.   We  use  a  mix  of  one  of  cement  to  five  of  sand. 

The  sand  when  delivered,  coming  right  from  the  bay, 
is  usually  sufficiently  moist,  so  that  no  water  is  added  at 
that  time.  The  cushion  is  spread  on  an  average  of  1  m. 
in  thickness  and  thoroughly  rolled  with  a  hand  roller, 
the  same  as  in  handling  a  sand  cushion. 

The  brick  are  then  laid  and  rolled,  care  being  taken  to 
roll  up  to  the  pavers  each  day.  The  culling  is  then  done, 
and  the  brick  are  flushed  with  water,  thereby  adding  more 
moisture  to  the  cushion.  Usually  this  procedure  gives 
sufficient  moisture  for  setting.  The  grouting  is  then  pro- 
ceeded with  as  usual. 

Formerly  when  a  rainstorm  caught  us  with  a  sand 
cushion  in  place,  with  the  brick  rolled  but  not  grouted, 
considerable  damage  was  caused  from  wash,  bringing  the 
sand  up  in  the  joints.  Under  such  circumstances,  using 
a  mortar  cushion  and  provided  the  brick  have  been  rolled 
no  harm  is  done. 

A  great  deal  of  our  brick  pavement  with  mortar  bed 
has  been  down  since  about  the  first  of  March,  and  so  far 
no  defects  have  been  discovered.  With  a  sand  cushion 
minor  defects,  such  as  grout  shattering,  etc.,  in  spots,  are 
frequently  discovered  within  a  month  after  the  street  is 
opened  to  traffic. 


As  lo  granite  block,  we  experimented  early  this  season 
with  grout-filled  joints  and  blocks  on  a  mortar  cushion 
in  railway  track  crossings,  with  excellent  results;  so  much 
so  that  we  are  now  using  a  lean  mortar  cushion  such  as  I 
have  described  under  all  block  pavements.  We  believe 
that  it  is  the  proper  thing  to  do,  and  have  reached  the 
conclusion  that  it  is  not  as  noisy  as  a  sand  cushion. 

R.  Keith  Compton, 
Chairman  and  Consulting  Engineer, 

Baltimore  Paving  Commission. 
Baltimore.  Md.,  July  22,  1915. 

B©ffiimat£n@ia  of  saVaHrflraemta©im9S> 

gjr — ln  connection  with  the  article  on  "What  Is  'Vitri- 
fied' Brick  or  Pipe,"  in  the  current  issue  of  Engineering 
News  a  footnote  reference  states  that  "the  new  standard 
definitions  of  terms  relating  to  sewer  pipe  of  the  Ameri- 
can Society  for  Testing  Materials  define  'Vitrification'  as 
'fusion  into  a  hard,  glassy  material  under  high  heat.'" 
Permit  me  to  call  attention  to  the  fact  that  the  definition 
quoted  is  not,  as  stated,  among  the  "new  standard  defini- 
tions of  terms"  of  the  Society,  but  was  presented  last  year 
by  Committee  C-4  on  Standard  Specifications  and  Tests 
for  Clay  and  Cement  Sewer  Pipe  among  a  series  of  pro- 
posed standard  definitions,  which  were  to  be  published  in 
the  Proceedings  of  the  Society  for  one  year,  with  a  view 
of  eliciting  criticism. 

At  the  recent  annual  meeting,  the  committee  in  ques- 
tion recommended  that  the  proposed  definition  of  vitrifi- 
cation be  changed  to  the  following  form:  "The  consolida- 
tion of  material  under  high  heat."  This  recommendation 
was  formally  approved,  and  the  definition  as  thus  revised 
will  be  subject  to  adoption  among  the  standard  definitions 
of  the  Society  by  a  letter  ballot,  which  is  about  to  be 
instituted. 

Edgar  Marburg, 
Secretary-Treasurer, 
American  Society  for  Testing  Materials. 
Philadelphia,  Penn..  July  26,  1915. 

PtmMne  Speaking  for  Eimgps^eers 

Sir— Under  the  head  of  "Engineering  Students  Should 
Practice  Public  Speaking,"  Mr.  Benham  of  Oklahoma 
calls  attention  in  Engineering  News,  July  15,  1915, 
p.  131,  to  the  great  importance  of  the  acquisition  by  engi- 
neering students  of  the  ability  to  express  themselves  in 
simple,  well-selected  words  and  to  show  their  hearers  the 
advantage  to  the  community  at  large  of  engineering  work. 
I  wish  to  express  my  appreciation  of  this  statement  and  to 
call  to  the  attention  of  your  readers  the  even  greater  im- 
portance of  a  systematic  effort  on  the  part  of  engineers 
and  engineering  societies  to  present  to  the  public,  through 
the  public  press,  the  needs  and  opportunities  for  engi- 
neering works.  Mr.  Benham  describes  a  condition  which 
is  being  widely  appreciated,  namely,  that  there  is  no  other 
profession  which  should  be  more  interesting  to  the  public 
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than  engineering;  but  the  great  trouble  has  been  that  our 
young  men  have  not  been  trained  to  present  the  results 
of  engineering  in  its  larger  relations  and  aspects. 

From  experience  with  several  hundred  young  and  mid- 
dle-aged engineers,  I  may  safely  assert  that  there  is  not 
one  out  of  ten,  or  possibly  one  out  of  a  hundred,  who  has 
shown  the  ability  to  write  the  story  of  an  important  public 
work  in  such  a  way  as  to  be  readable  by  the  public.  It 
seems  as  though  all  natural  ability  in  expression  had  been 
destroyed  by  the  educational  methods  or  the  technical 
training.  For  example,  a  young  engineer  writing  home 
to  his  family  frequently  gives  a  most  fascinating  account 
of  his  work ;  but  ask  him  to  write  out  the  larger  facts  for 
publication  and  he  immediately  begins  a  cramped,  dull 
description  of  relatively  unimportant  details  or  technicali- 
ties concerning  which  few  people  care  to  read.  He  seems 
to  lose  his  sense  of  proportion  or  his  perspective.  He  is 
unable  to  adjust  his  mental  attitude  if  he  is  conscious 
that  the  material  he  is  writing  is  to  be  read  by  any  one 
except  his  favored  correspondent. 

Successful  engineers  must  be  men  of  imagination,  men 
who  can  picture  in  their  own  minds  the  great  possibilities 
latent  in  unattractive  surroundings.  This  imagination 
so  necessary  for  success  is  often  unavailable  as  far  as 
giving  information  to  the  public  is  concerned.  The 
preservation  of  the  freshness  of  statement  and  clearness 
of  vision  are  among  the  important  things  which  seem  to 
be  lost  by  the  time  a  young  engineer  has  achieved  success 
in  other  lines. 

It  is  of  the  highest  importance,  not  merely  to  the  engi- 
neering profession,  but  to  the  public  in  general,  that  we 
endeavor  to  bring  forward  systematically  the  man  who 
can  and  will  write  out  short  interesting  descriptions  of 
engineering  works  and  achievements.  Each  engineering 
society  should  regard  it  as  a  duty  to  the  public  and  to  the 
profession  to  find  among  its  members  the  man  who  can  do 
this  and  to  encourage  him  in  every  possible  way  to  aid 
in  the  diffusion  of  correct  information  and  in  the  educa- 
tion of  the  local  public,  not  through  technical  journals, 
which  the  public  does  not  read,  but  through  the  daily 
newspapers  and  the  Sunday  editions  which  come  into 
millions  of  homes. 

F.  H.  Newell. 

Urbana,  111.,  July  21,  1915. 

m 

Large  S^thr®  Weas3  Uiadles3  T©st 

Sir — The  equation  for  the  curve  made  use  of  in  the 
Sutro  weir  was  developed  by  E.  T.  Pratt  in  a  letter  to 
Engineering  Neivs  of  Aug.  27,  1914,  and  entitled  "An- 
other Proportional  Weir."    This  equation  is 

x  =  I  /l  —  ~  tan  yju. 

where  x  =  varying  width,  y  =  head  above  a  certain 
datum,  a  =  distance  of  datum  above  crest,  and  b  — 
length  of  crest.  By  choosing  b  and  a,  the  coordinates  of 
the  curve  can  be  easily  obtained  and  the  curve  cut  out  as 
shown  in  Fig.  1  herewith. 

Mr.  Pratt  stated  that  the  flow  was  directly  proportional 
to  the  head,  or,  in  other  words,  that 
Q  =  ch  +  A, 
where  Q  is  the  flow  in  cu.ft.  per  sec.,  c  is  a  proportion- 
al factor,  h  is  the  height  of  water  over  the  .crest,  and  A 
is  a  corrective  constant. 


In  connection  with  a  thesis  dealing  with  proportional 
weirs,  Howard  Livingston,  a  student  at  the  University  of 
California,  actually  built  a  weir  of  the  Sutro  type.  A 
description  of  the  weir,  with  the  results  of  a  test,  follows : 

The  weir  was  cut  out  of  a  Mr'11-  steel  plate.  Tin- 
assumptions  were:  a  =  1/48  ft.  i  ad  b  —  2  ft.  (Fig.  1). 


It  was  so  constructed  as  to  fit  the  rectangular  notch  in  the 
regular  concrete  weir  box  used  in  the  hydraulics  labora- 
tory. Water  was  furnished  by  centrifugal  pumps  and 
a  steady  surface  was  maintained  by  means  of  baffles. 
The  head  on  the  weir  was  measured  with  a  hook  gage 
reading  to  thousandths  of  a  foot,  and  the  actual  quantity 
was  obtained  volumetrically  by  timing  the  flow  into  a 
7x7x1 2-ft.  concrete  taryk  equipped  with  a  hook  gage  read- 
ing to  millimeters. 

By  investigating  the  data  included  in  Fig.  2  herewith 
and  studying  the  curve  plotted  v(head  in  ft.  over  the 
crest  against  quantity  in  sec. -ft. )  it  seems  quite  certain 
that  the  weir  can  be  taken,  practically,  as  a  "proportional- 

hj=  1.0 
Qe-1.47  ■ 
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FIG.  2 

flow  weir."  Out  of  the  seventeen  observations  taken,  only 
one  point  fell  noticeably  off  the  straight  line,  the  equa- 
tion of  which  is  Q  =  lA6h  +  0.01. 

The  equation  can  be  obtained  quite  simply  from  the 
curve  by  picking  off  two  values  for  Q  and  the  correspond- 
ing ones  for  h,  then  solving  the  two  resulting  equations 
simultaneously. 

The  above-described  weir  with  a  1-ft.  crest  gives  an 
approximate  flow  of  1,000,000  gal.  per  day  per  ft.  over  the 
weir's  crest  (exactly  it  is  950,000  gal.  per  day). 

Ben  D.  Moses. 

2236  Summer  St.,  Berkeley,  Calif., 
May  26,  1915. 


The  Novel  Lever  Lift  Bascule  Bridge  over  the  Louisville  & 
Portland  Canal  at  Louisville,  Ky.,  described  in  "Engineering- 
News,"  July  15,  1915,  p.  123,  was  fabricated  by  the  Penn 
Bridge  Co.,  of  Beaver  Falls,  Penn.  It  was  erected  by  the 
T'iddle  States  Construction   Co.    of  Columbus,  Ohio. 
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The  opening  of  large  additions  to  the  sewage-works  of 
Baltimore,  Md.,  from  time  to  time  during  the  present 
year,  is  notable  both  for  the  nature  of  the  additions  and 
because  the  works  are  a  part  of  one  of  the  largest  jobs  of 
.sewerage  and  sewage-disposal  and  storm-drainage  con- 
struction ever  carried  out  consecutively  by  a  single  city 
within  a  period  of  less  than  ten  years. 

Beginning  in  1905,  the  Baltimore  Sewerage  Commis- 
sion, under  Calvin  W.  Hendrick,  Chief  Engineer,  has 
built  700  mi.  of  sanitary  sewers  and  storm-water  drains, 
made  90,000  house  connections,  covered  over  J  ones'  Falls, 
a  considerable  stream  in  the  business  part  of  the  city, 
erected  a  sewage-pumping  station,  and  built  sewage-treat- 
ment works  for  600,000  people.  The  cost  to  date  has  been 
about  $20,500,000. 

The  cost  of  all  the  work  just  outlined  is  met  by  the 
proceeds  from  bonds.  Until  recently  these  bonds  ran  for 
50  years,  but  lately  serial  bonds  have  been  issued.  The 
interest  rate  has  been  successively  3,  3l/2,  and  4  per  cent. 

The  sewage-works  of  Baltimore  consists  of  a  grit  and 
coarse  screen  chamber;  three  large  settling  tanks,  eacli 
103x420  ft.  in  plan,  with  13  ft.  of  available  depth;  three 
sludge-digestion  tanks,  each  103x140  ft.  in  plan,  with  13 
ft.  of  available  depth ;  sludge-drying  beds  with  a  total  area 
of  40,000  sq.ft.;  two  revolving  screens  through  which 
the  settling-tank  effluent  passes;  12  acres  of  sprinkling 
filters;  and  two  secondary  or  final  settling  tanks,  270x290 
ft.  in  plan  and  10  ft.  deep.  These  works  were  designed 
to  treat  the  sewage  flow  for  the  first  few  years  of  opera- 
tion when  comparatively  few  houses  were  connected  to  the 
sewers.  It  was  deemed  advisable  to  build  additions  to  the 
tanks,  filters  and  sludge  beds  only  when  the  increase  in 
flow  made  them  necessary. 

The  additions  to  the  works  consist  of  28  Imhoff  tanks, 
four  sludge-drying  beds,  two  chambers  for  revolving 
screens,  18  acres  of  sprinkling  filters  and  16  sludge- 
digestion  tanks.  Some  of  the  new  filters  and  all  of  the 
sludge  tanks  have  been  in  use  since  about  Jan.  1,  1915, 
the  sludge  beds  since  about  May  1,  and  it  was  expected 
that  ten  of  the  Imhoff  tanks  would  be  put  in  operation  by 
Aug.  5,  some  of  them  having  already  been  filled.  The 
accompanying  sketch  and  views  show  the  Imhoff  tanks 
and  sludge  beds  and  the  sprinkling  filters. 

The  28  new  Imhoff  tanks  provide  for  the  sewage  of  an 
additional  112,000  people.  They  are  40  ft.  in  diameter 
and  about  26  ft.  deep  from  the  sewage  surface  to  the  bot- 
tom of  the  sludge  hoppers.  Each  of  these  tanks  is  de- 
signed to  give  two  hours  of  sedimentation  to  the  sewage 
of  4000  people  and  to  provide  a  sludge  capacity  of  about 
1  cu.ft.  per  capita  for  six  months. 

The  Imhoff  sludge  beds  have  an  area  of  about  45,000 
sq.ft.  and  are  designed  to  give  somewhat  over  1/2  sq.ft. 
of  area  per  capita  for  six  months.  There  are  two  beds, 
each  75  ft.  wide.  One  is  401  ft.  and  the  other  is  189  ft. 
long.  Each  is  subdivided  by  board  partition  into  26x75- 
ft.  units.  The  beds  consist  of  4  in.  of  sand  resting  on 
8  in.  of  gravel  at  the  sides  and  11  in.  at  the  center. 
Beneath  the  center  of  the  small  dimension  of  each  unit 
(i.e.,  26  ft.  c.  to  c.)  is  a  4-in.  unglazed  tile  underdrain, 
laid  in  a  gravel-filled  trench. 


Two  new  chambers  for  revolving-screens  for  tank  efflu- 
ent have  been  built.  The  screens  will  be  built  when  the 
increased  sewage  flow  makes  them  necessary. 

The  new  sprinkling  filters  have  an  area  of  18  acres ;  and 
together  with  the  filters  in  operation  since  1911,  give  a 
total  filter  area  of  30  acres.  The  new  filters  are  substan- 
tially the  same  as  the  old  ones  except  that  the  latter  had 
6-in.  terra  cotta  pipe  inclosed  in  concrete  for  distribution 
while  the  new  distributors  are  of  6-in.  cast-iron  pipe. 

The  addition  to  the  sewage-works  includes  16  new 
sludge-digestion  tanks,  one-half  of  them  to  take  care  of 
the  sludge  from  the  final  settling  tanks,  and  the  other  half 
to  be  used  in  conjunction  with  the  three  original  rectan- 
gular sludge  tanks.  Each  tank  is  25  ft.  in  gross  depth, 
10  ft.  of  depth  being  in  the  hopper  bottom.  The  sludge 
will  be  admitted  to  these  tanks  near  their  tops  through 
an  inclined  8-in.  pipe  set  at  right  angles  to  the  slope  of 
the  hopper-shaped  bottom;  and  the  supernatant  liquor 
will  be  removed  by  reversing  the  flow  through  the  same 
pipe.  The  sludge-outlet  pipe,  which  discharges  under  the 
head  of  the  contents  of  the  tank,  is  parallel  with  the  hop- 
per bottom  and  empties  into  a  channel  or  sludge  dis- 
tributor which  leads  to  the  sludge-drying  beds. 

The  sludge  beds  for  these  circular  and  original  rectan- 
gular sludge  tanks  are  four  in  number.    Two  of  them  are 


m  £/ucfge  Bed 


SKETCH  OP  BALTIMORE  IMHOFF  TANK 

400x100  ft.  in  plan  and  two  are  486x150  ft.  All  are 
subdivided  into  small  units  by  board  partitions.  One  of 
the  400xl00-ft.  beds  is  an  old' bed,  built  in  1910,  with  its 
original  sand  depth  of  36  in.  reduced  to  30  in.  The  other 
three  beds  are  like  the  Imhoff-tank  sludge  beds,  already 
described.  The  combined  area  of  all  the  sludge  beds,  old 
and  new,  including  also  the  Imhoff  beds,  is  about  230,000 
sq.ft.,  or  about  5.3  acres. 

Two  of  the  Imhoff  tanks  have  been  adapted  to  acti- 
vated-sludge experiments,  and  one  of  them  has  been  pro- 
vided with  an  anti-scum  device,  for  testing  out.  In  this 
tank  the  incoming  sewage  will  strike  the  under  side 
of  an  inclined  but  nearly  horizontal  screen  stretched 
across  the  central  scum  compartment  or  gas  tank,  so  as 
to  break  up  the  scum  formation,  keep  it  waterlogged,  and 
force  it  down  into  the  sludge. 
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VIEWS  OF  ADDITIONS  TO  BALTIMORE  SEWAGE-WORKS 

Top — Imhoff  sludge  bed.  Middle — End  of  sprinkling  filter, 
showing  central  inspection  gallery,  distribution  and  under- 
drainage  systems,  and  posts  to  hold  up  dry  rubble  masonry 
end  walls.  Bottom — Looking  along  top  of  nearly  completed 
Imhoff  tanks;  control  house  in  left  middle  distance  and 
sprinkling  filters  in  operation  in  background. 

The  following  are  the  principal  contractors  for  the 
additions  to  the  plant :  Lane  Bros.  &  Co.,  Altavista,  Va., 
built  the  18  acres  of  filter  beds;  the  Standard  Lime  & 
Stone  Co.,  Baltimore,  supplied  and  placed  the  broken- 
stone  filtering  material;  C.  B.  Clark  &  Co.,  Baltimore, 
Md.,  built  the  28  Imhoff  units,  the  16  circular  sludge 
tanks,  and  the  sludge  beds. 

The  additions  were  designed  by  Leslie  C.  Frank  and 
Gustav  J.  Eequardt  under  the  supervision  of  Henry  C. 
McBae,  Division  Engineer.  Mr.  Eequardt  was  in  charge 
of  the  construction  work.    Since  February,  1915,  when 


Mr.  McEae  resigned  his  position,  Mr.  Eequa 
acting  as  division  engineer  of  the  disposal 
already  stated,  Calvin  W.  Hendrick  is  Chief 
the  Baltimore  Sewerage  Commission. 


rdt  has  bee a 
plant.  As 
Engineer  of 
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'Uinidl©ir>^23otniimdl  Pipes  aim  H©w 
York  City  Streets 

When  the  New  York  Rapid  Transit  Ry.  was  projected, 
nearly  a  score  of  years  ago,  it  was  realized  that  one  of  the 
difficult  problems  to  be  solved  would  be  the  underground 
pipes  in  the  streets.  Many  engineers  believed  that  since 
these  pipes  all  had  to  be  removed  in  building  the  railway 
the  opportunity  should  be  improved  to  construct  pipe 
galleries  in  connection  with  the  subways  so  that  the  pipes 
when  replaced  would  be  at  all  times  accessible  for  inspec- 
tion and  repair  and  the  making  of  service  connections 
without  tearing  up  the  street  surface. 

Various  plans  were  made  for  the  construction  of  such 
pipe  galleries,  but  all  were  finally  abandoned;  some  be- 
cause of  the  cost  of  construction  and  some  because  they 
proposed  to  utilize  the  space  underneath  the  sidewalks, 
which  aroused  the  opposition  of  property  owners,  who 
were  accustomed  to  use  this  space  as  their  own. 

Therefore,  after  the  completion  of  the  subway  itself, 
the  piping  system  has  been  relaid  over  the  roof  of  the  sub- 
way and  the  space  around  the  pipes  filled  in  with  earth. 
As  described  in  the  series  of  articles  by  Fred  Lavis  on  the 
subway  work,  published  in  Engineering  News  a  year  ago, 
a  special  department  has  been  established  which  attends 
to  the  removal  and  replacement  of  underground  piping. 
The  engineer  in  charge  of  this  department,  Charles  N. 
Green,  has  recently  made  a  report  to  Alfred  Craven,  Chief 
Engineer  of  the  Public  Service  Commission,  with  refer- 
ence to  the  congestion  of  this  underground  piping  and  its 
economic  results.  • 

As  indicated  above,  a  great  deal  of  discussion  took  place 
a  dozen  or  more  years  ago  regarding  the  difficulties  due 
to  the  congestion  of  underground  piping  in  city  streets, 
but  little  has  been  heard  concerning  it  in  recent  years. 
Mr.  Green's  report  makes  clear  that  while  conditions 
were  bad  at  the  earlier  period,  the  large  increase  in  the 
number  and  size  of  underground  street  pipes  makes  condi- 
tions much  more  serious  at  the  present  time.  In  the 
years  since  1900  there  has  been  a  great  extension  in  the 
underground  ducts  for  electric  wires.  Many  new  water 
and  gas  mains  have  been  laid,  including  the  entire  high- 
pressure  fire-protection  system  of  New  York  City. 

Probably  the  best  idea  of  the  condition  beneath  some 
of  New  York  City's  streets  is  furnished  by  Mr.  Green's 
statement  that  in  order  to  backfill  around  the  piping  at 
some  of  these  congested  points  after  the  mains  have  been 
replaced  over  the  roof  of  the  completed  subway  it  will  be 
necessary  to  screen  the  earth  used  for  filling  and  flush 
it  into  place  with  a  heavy  stream  of  water.  The  following 
extract  from  his  report  gives  figures  as  to  the  actual 
occupied  area  in  the  streets  at  some  of  these  places : 

There  is  probably  not  a  more  congested  underground  con- 
dition in  any  city  anywhere  than  now  exists  in  Broadway  be- 
tween 17th  and  24th  St.  Restoration  here,  besides  being 
excessive  in  cost,  cannot  be  done  in  a  satisfactory  manner 
owing  to  the  size  and  number  of  structures.  With  curb  lines 
but  37  ft.  apart  there  are  17  pipes,  8  of  which  are  gas,  4  be- 
longing to  one  company.  There  are  four  banks  of  electric 
ducts  ranging  from  6  to  48  holes  each,  and  two  underground 
trolley  tracks.  The  total  section  area  of  pipes  only  is  about 
25  sq.ft.,  including  duct  banks  about  48  sq.ft.,  and  including 
also  the  prisms  of  the  two  car  tracks,  74  sq.ft. 

At  the  intersecting  streets,  each  of  which  brings  in  a  con- 
siderable number  of  mains  and  duct  banks,  the  space  left  for 
backfill  will  be  even  less.  To  the  above  areas,  17th  St.  adds 
12  sq  ft.,  18th  St.  21  sq.ft.  and  20th  St.,  which  is  about  the 
average,  6.6  sq.ft. 

This  is  not  the  only  example  of  such  congestion  in 
New  York  by  any  means.   Mr.  Green  thinks  that  points 


on  Third  Ave.  may  be  as  badly  congested,  because  the 
footings  of  the  elevated  railroad  columns  occupy  large 
space  in  the  street,  and  there  are  on  certain  blocks  no  less 
than  12  lines  of  gas  mains. 

It  is  evident  that  the  large  mileage  of  unnecessary 
mains  in  the  streets  is  one  cause  of  this  excessive  con- 
gestion. Under  the  law  governing  the  rapid-transit 
railway  construction,  however,  the  Public  Service  Com- 
mission's engineers  are  required  to  relay  all  the  mains 
which  they  remove  from  the  streets,  even  those  which 
are  unused.  Mr.  Green  says  that  the  expense  of 
relaying  these  needless  mains  amounts  to  an  additional 
cost  in  subway  construction  of  from  $2000  to  $15,000 
per  contract  section.  This,  however,  is  by  no  means  the 
worst  feature  of  the  situation.  More  serious  is  the  fact 
that  these  duplicate  mains  occupy  space  which  may  be 
needed  badly  for  other  underground  structures  and  in- 
crease the  difficulty  of  access  to  the  other  underground 
piping. 

New  York  is  burdened  with  this  great  mileage  of  un- 
needed  gas  mains  because  of  the  mistaken  economic  policy 
which  was  followed  by  the  city  authorities  forty  years  ago 
— the  policy  of  creating  competition  in  the  public  utility 
business.  In  pursuance  of  this  policy,  franchises  were 
granted  with  a  free  hand  to  competing  gas  companies  to 
lay  pipes  under  the  city  streets.  No  less  than  eleven 
separate  franchises  for  the  manufacture  and  supply  of  gas 
were  granted.  It  was  even  endeavored  so  to  frame  these 
franchises  that  competition  between  the  companies  hold- 
ing them  would  be  perpetual.  The  franchise  granted  to 
the  Mutual  Gas  Co.,  for  instance,  specified  that  in  case 
of  any  consolidation  or  pooling  of  interests  the  directors 
of  the  company  should  be  imprisoned. 

Neither  this  nor  any  other  provision  to  prevent  com- 
bination among  the  gas  companies  ever  proved  effectual. 
In  1884,  at  the  end  of  a  "gas  war,"  six  New  York  com- 
panies were  combined  to  form  the  Consolidated  Gas  Co. 
Three  other  gas  companies  that  still  continue  to  do 
business  in  New  York — the  Standard,  the  New  Amster- 
dam, and  the  Mutual — are  controlled  by  the  Consolidated 
Gas  Co.  through  stock  ownership. 

The  State  of  New  York  and  most  other  states  of  the 
Union,  however,  have  now  adopted  the  policy  of  state 
regulation  of  public  utility  operations  and  have  definitely 
abandoned  attempts  to  perpetuate  competition  in  this 
field.  Unfortunately,  "the  evils  which  men  do  live  after 
them."  The  mistaken  economic  policy  in  dealing  with 
the  gas  franchises  in  New  York  forty  years  ago  has 
resulted  in  burying  under  New  York  streets,  according  to 
Mr.  Green's  estimate,  at  least  500  mi.  of  useless  gas  mains. 
The  dead  investment  in  these  mains  constitutes  part  of 
the  capital  invested  in  the  gas  business ;  and  on  this  basis 
the  rates  for  gas  supply  are  fixed. 

There  is  a  still  more  serious  injury  to  the  city,  however, 
resulting  from  these  buried  and  useless  pipes.  Something 
like  28,000  street  openings  are  made  in  New  York  City 
per  annum,  about  60%  on  account  of  service  connections. 
These  street  openings  create  enormous  expense,  delay 
traffic,  interfere  with  business,  and  cause  accidents  for 
which  the  city  often  has  to  pay  damages.  Mr.  Green  says 
that  on  account  of  the  crowded  condition  of  the  under- 
ground piping  it  is  almost  impossible  to  backfill  these 
openings  properly  and  it  is  impossible  to  restore  the  pave- 
ment to  its  original  condition,  thus  permanently  injuring 
an  expensive  street  pavement. 
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It  should  be  understood  that  most  of  these  unnecessary 
mams  are  still  in  use  and  therefore  require  maintenance 
by  the  gas  companies.    According  to  Mr.  Green,  the 
reports  of  the  gas  companies  in  Manhattan  for  six  'years 
show  an  average  maintenance  charge  of  about  $516  per 
mile  of  main,  plus  a  charge  of  $389  per  mile  for  gas 
unaccounted  for.    In  the  Borough  of  the  Bronx,  the  aver- 
age annual  maintenance  charge  per  mile  of  gas  main  is 
less  than  $200,  indicating  to  some  extent  the  expense  to 
the  gas  companies  of  the  congested  condition  under  the 
street  surface.    In  urging  the  removal  of  these  unneces- 
sary gas  mams  by  the  companies  owning  them,  Mr  Green 
says  : 
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Sooner  or  later,  however,  a  change  must  come.  When- 
ever the  gas  companies  can  definitely  abandon  the  light- 
ing field  and  confine  themselves  to  the  distribution  of"-as 
tor  fuel,  they  can  make  it  at  a  much  lower  cost  because 
relieved  of  the  necessity  of  enriching  it  with  expensive 
dlumiiiants  They  can  distribute  this  gas  through  a  sys- 
tem of  high-pressure  mains  of  small  size  with  welded 
joints  to  prevent  leakage,  the  whole  representing  a  small 
fraction  of  the  investment  required  for  present  gas-main 
distribution  systems  which  being  used  for  lighting  are 
obliged  to  approximate  a  uniform  pressure  throughout 
the  whole  area  covered. 


mvtl  h  congested  traffic  conditions  and  the  maintenance  of 
pavement  have  forced  the  abandonment  of  unnecessary  rail- 
road tracks  on  the  surface,  so  do  the  unnecessary  and  useless 

donment68  ^l^0^  force  the  consideration  of  their  aban- 
donment. The  time  has  come  when  all  structures  not  being 
used  or  not  needed  by  growth  should  be  removed  by  the  own 
mg  company.  For  the  city  this  would  reduce  the  cost  of 
restoration  leave  more  room  for  other  necessary  structures 
give  space  for  repairs  to  sewers,  water  mains,  etc.,  and  re-' 
duce  the  cost  of  pavement.  For  the  gas  company  it  would 
reduce  the  maintenance  charge,  the  loss  due  to  unaccourite  1- 
for  gas,  the  fire  and  explosion  hazard  and  the  amount  on 
which  a  revenue  must  be  earned. 

It  would  result  in  better  pavements  generally,  less  inter- 
ference with  business  and  traffic,  fewer  complaints,  less  leak- 
age  of  ooth  water  and  gas,  easier  and  cheaper  repairs  to  gas 
and  water  mains  and  all  other  structures 

With  the  impervious  pavement  used  today  the  fire  and 
explosion  hazard  would  be  reduced  and  such  an  occurrence 
as  that  at  Fifth  Ave."  and  23rd  St.  in  March,  1914,  be 
less  dangerous.  Gas  from  leaking  mains  finds  its  way  n 
sewers  cellars,  subways,  etc.,  sometimes  following  alon° 
the  mams  for  100  ft.  or  more.  S  along 

on,vh?.rt   ^  tan0ther  phase  of  the  situation  which,  while  it 

to  I  greateSextent  interests   the   city  authorise 

a  great  extent.  Pneumatic  mail  tubes  were  put  in  th* 
ground  about  17  yr.  ago,  steam  pipes  about  35  yr  ago  aid 
electric  conduits  less  than  30  yr    ago    all   wpIi  \'„  tu  '  V, 

thirl6  wTlf  n°ot  \  lifsetime'    Wh°  »  *  ^  ™futuiee 

n«i~  _7-,,  conveniences  found  which  will  re- 

quire still  more  underground  space,  conveniences  or  Zecessi 
ties   not  now   known   any   more   than   was   steam   or  nigh 
pressure  fire  service  40  yr.  ago.    Refrigeration    the  Ca tsk 
water-supply    and    larger    mail    tubes    are  Ti™  \  CatfkU1 
space  in  certain  portions  of  the  c  ty    MaTthere  n^ft  be  ^ 
underground  means  found  for  the  disposal  £  ashe f  garbaT 
etc.?    Assuming  this  to  be  the  case,  where  will  such  2rue' 
tures  be  placed?  &ucn  struc- 


It  is  of  interest  to  carry  the  discussion  further  even 
than  the  changes  suggested  by  Mr.  Green.  Probably 
if  an  entirely  new  system  of  gas  distribution  were  to  be 
planned  for  a  city  at  the  present  time,  not  only  would  the 
useless  duplicate  mains  which  now  take  up  valuable  space 
m  the  streets  be  eliminated,  but  the  size  of  the  mams 
would  be  greatly  reduced  by  adopting  a  system  of  high- 
pressure  distribution  delivery  through  reducing  valves 
to  low-pressure  feeders  covering  a  small  area  or  perhaps 
ugle  buildings  It  is  likely  also  that  the  system  of  the 
^ture  mil  be  planned  to  distribute  gas  for  fuel  and  not 

of  ordv TS\  eIeCtriC  CUrrent  Senerated  at  *  -st 

of  only  about  a  half  a  cent  per  kilowatt-hour  in  central- 
power  stations  and  with  electric  lamps  which  approach 
an  efficiency  of  1  watt  per  candlepower,  the  days  of  gas 
as  a  competitor  of  electricity  for  lighting  are  numLfd 
Ot  course,  enormous  quantities  of  gas  continue  to  be  used 
for  lighting  and  probably  will  be  so  used  for  a  long  time 
to  come  because  of  the  many  houses  fitted  for  gas  and  not 
or  electricity;  and  because  those  in  control  of  t£ Xtrfc 

maintain  a  high  price  for  electric  current  distributed  to 
h   ordinary  consumer  rather  than  have  the  competition 
'nth  the  gas  companies  unduly  severe. 


Tib©  BtmafldlSiag  Daft®.  ILeagnae 

A  new  technical  society,  known  as  the  Building  Data 
League  has  recently  been  incorporated  in  New  York 
It  will  be  generally  agreed,  probably,  that  this  is  not  a 
propitious  time  to  start  a  new  engineering  society  Engi- 
neers are  not  in  favor  of  the  further  multiplication 
of  engineering  organizations,  and  unless  those  promoting 
a  new  society  make  a  strong  showing  as  to  its  reasons  for 
existence,  few  will  be  apt  to  join  it 

The  purposes  of  the  Budding  Data  League,  however 
are  entirely  distinct  from  those  of  the  ordinary  technical 
society  Its  object  is.  in  brief,  to  provide  a  "systematic 
rating  for  the  materials  and  appliances  which  are  used  in 
building.  Engineer  generally  are  familiar  with  the  re- 
markable work  which  has  been  done  in  this  field  by  organi- 
zations representing  the  fire  underwriters.  Valuable  work 
has  also  been  done  in  this  connection  by  the  United  States 
Bureau  of  Standards  and  the  American  Society  for  Test 
mg  Materials.    The  Underwriters'  Laboratories,  however 

whirl?  7  171VhelWfk  t0  apices  and  materials 
which  have  to  do  with  the  safety  of  buildings,  especially 
as  that  safety  is  menaced  by  the  fire  risk.    The  American 
Society  for  Testing  Materials  deals  with  materials  only 
and  not  with  appliances. 

The  engineer  responsible  for  the  construction  of  a 
building  however,  has  the  task  of  selecting  from  a  great 
variety  of  appliances  for  heating,  lighting,  ventilating 
cleaning,  finishing,  etc.    Competing  manufacturers  urge 
upon  1ns  attention  appliances  which  may  appear  to  have 
great  merit,  if  one  could  believe  the  salesmen's  stories 
and  yet  when  actually  installed  may  prove  to  be  seri- 
ously defective.   The  purpose  of  the  Building  Data  League 
is  to  provide  through  the  cooperative  action  of  the  enU 
neers  and  architects  associated  in  the  league,  for  systematic 
testing  and  rating  of  appliances,  etc.,  which  are  on  the 
market  tor  use  m  building  construction 

Among  the  incorporators  of  the  league  are  such  well- 
known  engineers  as  Gustav  Lindenthal,  Henry  C  Meyer 
Jr.,  Prof  James  F.  Kemp,  of  Columbia  University,  and 
Prof.  Arthur  H.  Blanchard.  Among  the  prominent  ar- 
chitects who  have  joined  the  organization  are  Guv  Lowell, 
architect  of  the  New  York  County  Court  House,  Waited 
Smed ley  E.  Chpston  Sturgis,  Walter  F.  Ballinger,  and 
Albert  Kahn.  to 

Associated  with  the  league  is  the  Building  Data  Co 
a  corporation  which  under  the  direction  and  authority  of 
the  league  is  to  establish  a  bureau  for  the  purpose  of 
making  tests,  standardization,  etc.,  apparently  planned 
along  lines  similar  to  that  of  the  Underwriters'  Laborator- 
ies. The  directors  of  the  company  are  William  A.  Aiken, 
Louis  K.  Comstock  and  Bevan  Jones.  The  offices  of  the 
two  organizations  are  at  105  W.  40th  St.,  New  York  City 
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IRap©g©imm§  lam  ©im  tlhe 

Pein\®Ibs<s©t  aim  Msdim© 

There  is  being  constructed  at  the  head  of  the  well- 
known  Ripogenus  Gorge  on  the  Upper  Penobscot  in  Maine 
a  large  masonry  dam  at  a  site  50  miles  from  the 
nearest  railroad  and  30  miles  across  the  famous  Maine 
woods,  to  a  point  on  Moosehead  Lake,  the  nearest  ter- 
minus of  steamboat  or  rail  transportation.  The  dam  is 
being  erected  for  the  Great  Northern  Paper  Co.  to  create 
a  storage  reservoir  for  the  mills  of  that  company  farther 


m  |  mo  i  i  urn  n  imniiiin  iiiiiiiiiiiiiuniiniiiiiiniiniiiiiH  mi  iiniini  ii  mi  m  m  imim  mnmi  n  I  limn  I  uf 

be  about  25  miles  long,  with  a  capacity  of  about  21,000,- 
000,000  cu.ft.  of  water. 

Because  of  the  remoteness  of  the  region,  the  problem 
of  transportation  of  materials  and  supplies  was  most 
difficult  and  was  solved  only  by  the  building,  for  30  miles 
through  the  forest,  of  a  wide  highway,  a  view  of  which 
is  shown  at  the  lower  left  of  the  three  views,  from  a  point 
on  Moosehead  Lake,  where  the  cement  and  supplies  are 
delivered  on  a  specially  constructed  scow  shown  in  the 
lower  right-hand  view,  by  means  of  a  belt  conveyor,  to 
motor  trucks  which  transport  the  material  over  the  road 


BUILDING  A  CONCRETE  DAM  IN  THE  MAINE  WOODS  50  MILES  PROM  A  RAILWAY 
from  point  on  Moosehead  Lake 


down  the  Penobscot.  While  the  possibility  of  future 
hydro-electric  power  is  considered  in  the  design,  no  pro- 
visions are  to  be  made  at  present  to  care  for  such  power 
development. 

The  accompanying  views  show  the  work  in  recent 
stages.  The  site  was  entered  in  March  of  this  year,  but 
from  that  time  up  till  about  the  1st  of  July,  work  was 
only  preliminary  to  the  actual  placing  of  the  concrete, 
which  started  early  in  July.  It  is  hoped  to  complete  the 
work  in  about  one  year's  time.  The  dam  will  be  about 
1000  ft.  long  and  will  have  a  maximum  height  of  80  ft. 
It  is-  of  gravity  section  of  mass  concrete  and  will  carry 
a  bridge  across  its  crest.    The  storage  basin  formed  will 


to  the  dam  site.  Nine  5-ton  motor  trucks,  as  well  as  a 
number  of  tote  teams,  are  constantly  traveling  over  the 
road,  which  is  maintained  by  a  regular  section  gang. 

The  stone  for  the  concrete  is  obtained  from  a  quarry 
just  back  of  the  rim  of  the  gorge.  The  rock  taken  from 
this  quarry  is  dumped  into  a  crusher  plant  located  prac- 
tically in  line  with  the  dam  and  shown  in  the  background 
in  the  view.  The  mixing  plant  is  below  the  crushing- 
plant,  and  the  concrete  is  to  be  laid  across  the  dam  by 
chutes.  Sand  is  obtained  in  a  near-by  bank  and  washed 
by  a  brook  that  is  diverted  from  its  natural  bed  to  the  top 
of  the  sandbank  and  banked  up  by  a  series  of  baffle 
dams  so  as  to  form  settling  basins. 
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The  construction  is  being  carried  on  by  a  force  living 
at  the  dam  site.  A  village  of  about  500  people  has  sprung 
up,  complete,  with  its  stores,  stables,  dining  camps,  offices 
and  cottages.  Thorough  sanitary  precautions  have  been 
taken,  and  electric  lighting  is  furnished. 

The  dam  was  designed  by  Hardy  S.  Ferguson,  200 
Fifth  Ave  New  York  City,  and  is  being  built  by  the 
Aberthaw  Construction  Co.,  of  Boston,  with  E  W  Proutv 
as  Resident  Engineer  and  W.  D.  Maxson  as  Superin- 
tendent of  Construction. 

Es=ectfi®ia  ©f  59B-Fft.  Steel  As=><clh 

On  Thursday,  July  29,  the  first  permanent  steel  for  the 
591-ft.  mam  arch  of  the  Detroit-Superior  viaduct  in 
Cleveland  was  set.    The  view  herewith  shows  the  end 


28:5 


lower-chord  section  of  the  south  arch  set  in  place  at  the 
east  river  pier  The  work  on  the  west  bank  is  about  two 
weeks  behind  this  stage. 

The  end-chord  section  is  the  heaviest  erection  piece 
weighing  about  30  tons.  It  connects  to  the  cast  shoe  by  a' 
b"m-  Pin  and  car"es  an  end-post  90  ft.  long  The  back 
stay  will  be  attached  to  the  top  of  tins  post,  but  the  at- 
tachment can  be  made  only  after  erecting  the  first  panel 
on  falsework.  The  adjusting  toggle  in  the  backstay  is 
only  half  erected  at  present;  the  remaining  bars  and' the 
upper  backstay  eyebars  will  be  set  as  the  erection  of  the 
first  panel  proceeds. 

The  Detroit-Superior  bridge  design  was  described 
m  Engineering  News,  June  18,  1914,  p.  1348  The 
King  Bridge  Co.,  Cleveland,  has  the  contract  for 
the  steel  arch.  F.  F.  Buck  is  in  charge  for  the  Ferro 
Construction    Co.,    Chicago,    erection  subcontractors 


ERECTING  THE  END-CHORD  OP  THE  DETROIT 


SUPERIOR  BRIDGE  ACROSS  THE  CUYAHOGA  RIVER,  CLEVELAND 
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Mew  Y@2°M.  Utility  C©snama@sn@imsD 
Powes3  JLaffimited 

The  recent  decision  of  the  New  York  Public  Service 
Commission  for  the  First  District  in  the  rate  case  of  the 
Ulster  &  Delaware  R.E.  has  raised  questions  in  the  minds 
of  the  commissioners  and  the  railway  men  of  the  state  as 
to  the  extent  of  the  control  over  rates  vested  in  the  com- 
mission—at least  so  far  as  railways  are  concerned.  The 
commission,  by  a  vote  of  three  to  two,  decided  that  it 
could  not  raise  passenger  rates  above  2c.  per  mi.  for  mile- 
age  books  and  3c.  for  tickets,  on  account  of  statutes  fixing 
such  limits.  The  dissenters  bold  that  the  legislature 
intended  to  delegate  its  entire  control  to  the  commis- 
sions—not merely  its  power  to  reduce  rates ;  and  that 
the  old  mileage-book  law  was  allowed  to  remain  on  the 
statute  books  to  serve  as  a  general  guide  in  making  new 
passenger  rates  pending  any  ruling  of  the  commission  that 
should  change  them.  The  case  will  probably  come  before 
the  highest  state  court. 

off  HasEwnEle,  IToEMmo 

The  commission  form  of  government  was  adopted  for 
Nashville  by  an  act  of  the  legislature  of  Tennessee,  Feb. 
19,  1913.  The  city  had  previously  been  governed  by  a 
mayor  and  Board  of  Cpuncilmen.  The  mayor  who  was 
elected  under  the  oldJEorm  of  government  in  October, 
1909,  became  the  mavor  and  chairman  of  the  new  Board 
of  Commissioners.  There  were  four  other  commission- 
ers. The  city  owns  its  water-works  and  the  electric  plant 
for  street  lighting,  besides  certain  parks. 

About  the  first  of  this  year  it  became  known  that  the 
finances  of  the  city  were  getting  in  bad  shape  and  that 
there  was  a  growing  deficit,  said  to  amount  to  about  $900,- 
000.  The  annual  expenditures  of  the  city  are  about 
$2,000,000.  An  audit  of  the  city's  books  was  asked  for  and 
at 'first  was  refused  by  the  commissioners ;  but  later,  after 
some  negotiations,  it  was  agreed  to,  with  an  "efficiency 
survey"  also  to  be  included  with  the  audit.  Bids  were 
taken  and  the  contract  for  the  audit  was  awarded  to 
James  Cameron  &  Staff  of  New- York,  the  audit  to  begin 
June  14. 

On  June  12  it  transpired  that  some  of  the  account  books 
were  missing  from  the  City  Hall,  and  the  mayor  tried 
to  suspend  the  city  controller.  Litigation  followed,  vari- 
ous officials  were  arrested  and  one  fled.  On  June  25  ap- 
plication was  made  to  the  courts  for  a  receiver  for  the  city, 
and  this  was  granted  July  27.  In  the  meantime  one  of 
+he  commissioners  was  suspended,  another  resigned  and 
successors  were  appointed.  This  left  three  of  the  old  com- 
missioners in  office  with  two  new  ones.  On  July  27, 
two  of  the  old  commissioners  were  removed  from  office 
by  the  court  and  a  receiver  was  appointed  and  given  full 
power  to  take  complete  charge  of  the  city  and  its  affairs. 
Later,  however,  the  Court  of  Civil  Appeals  annulled  the 
order  of  the  lower  court  appointing  the  receiver.  This 
leaves  the  government  of  the  city  in  the  hands  of  three 
commissioners,  who  have  the  power  to  elect  other  members 
and  complete  the  board.  The  city  is  therefore  not  m 
the  hands  of  a  receiver  at  present. 

In  the  proceedings  incident  to  the  receivership  it  has 
been  brought  out  by  the  evidence  that  there  has  been  in 
recent  years  extravagance  and  more  or  less  petty  graft; 


also  it  is  known  that  there  has  been  defalcation,  the  exact 
amount  of  which  is  not  revealed. 

The  city  is  not  bankrupt,  however,  nor  is  it  insolvent. 
There  is  assessable  property  of  $80,000,000  value,  subject 
to  taxation,  and  the  city  has  a  bonded  debt  of  $8,000,000. 
Default  has  not  been  made  on  this  in  principal  or  interest. 
There  will  have  to  be  retrenchment,  and  the  official  audit 
is  proceeding  to  determine  just  what  is  the  city's  financial 
condition. — John  Wilkes.  Nashville,  Tenn. 

Cafe  Service  fisa  a  Day  C©aelh. 

A  coach  cafe  is  the  latest  addition  to  the  rolling  equip- 
ment of  the  Pennsylvania  R.R.  The  new  car  is  an  all-steel 
coach  with  a  broiler  buffet  from  which  meals  will  be 
served.  It  will  be  tried  out  as  an  experiment,  and  if  it  is 
found  to  meet  a  sufficient  demand  on  the  part  of  the 


DAY  COACH  PROVIDED  WITH  DINING  TABLES 

traveling  public,  other  cars  of  like  character  may  be  placed 
in  operation.  It  will  not  be  used,  however,  to  supplant 
dining  cars. 

The  new  car  is  intended  for  use  on  trains  where  a  din- 
ing car  is  not  warranted  by  the  travel.  The  buffet  oc- 
cupies about  8  ft.  of  space  at  one  end  of  the  car  and  is 
similar  to  those  installed  in  broiler-buffet  Pullman  cars, 
but  is  of  an  improved  type,  alcohol  broilers  being  used 
instead  of  coal  fires.  Meals  will  be  served  on  tables  placed 
between  the  seats,  with  the  outer  ends  resting  on  the 
arms.  Both  single  and  double  tables  are  provided,  the 
latter  being  used  where  two  seats  are  turned  to  face  each 
other.  At  a  double  table  a  party  of  four  can  eat  together. 
No  extra  fare  will  be  charged  for  riding  in  the  coach  cafe 
car.  It  will  be  in  the  regular  service  as  an  ordinary  day 
coach. 

The  car  has  a  seating  capacity  of  70,  and  except  for  the 
buffet  it  is  exactly  like  the  heavy  modern  steel  day  coaches 
used  by  the  Pennsylvania  E.E.  It  was  built  at  the 
company's  shops  at  Altoona,  Perm.  A  supplementary 
use  for  the  coach  cafe  car  will  be  to  serve  breakfasts 
in  sleeping  cars  on  the  same  train,  where  no  buffets  or 
dining  cars  are  provided.  It  will  be  remembered  that 
some  years  ago  this  railroad  inaugurated  a  quick-ser- 
vice lunch-room  car  on  its  Washington-New  York 
line. 
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At  a  banquet  held  in  London,  Ont.,  on  July  22,  to  cele- 
brate the  formal  opening  of  the  London  &  Port  Stanley 
Ry.  (the  first  line  in  the  province  operated  with  power 
from  the  Hydro-Electric  Commission),  Sir  Adam  Beck, 
chairman  of  the  commission,  stated  that  shortly  plans' 
would  be  submitted  to  the  Ontario  government  for  the 
extension  of  the  system.    It  was  proposed  to  provide  for 
the  development  of  100,000  hp.  at  Niagara  Falls  and  at 
the  spillways  of  the  Welland  Canal.    The  work  would  en- 
tail a  capital  expenditure  of  approximately  $10,000,000, 
and  would  require  three  years  for  its  completion.    It  was' 
explained  that  of  the  water  available  on  the  Canadian 
Side  of  the  Falls  only  6600  sec.-ft,  was  left,  and  that 
the  engineering  plans  had  been  drawn  to  utilize  this  at 
maximum  head.   The  plans  would  be  capable  of  extension 
to  develop  finally  600,000  hp,  including  the  output  of  a 
development  at  Chippewa  Creek.    Sir  Adam  predicted 
a  sweeping  cut  in  power  prices  when  the  new  development 
had  passed  its  initial  stage. 


BsupftK  Slip  WweAm 
FHaimt  at  Kka disomy 


Early  m  the  morning  of  Aug.  2  an  earth  slip  on  the 
site  of  the  Knickerbocker  Portland  Cement  Co 's  Green- 
port  plant  near  Hudson,  N.  Y,  caused  the  subsidence 
of  nearly  15  acres  of  ground  carrying  down  to  practical 
destruction  the  power  house,  coal  trestle,  machine  shop 
and  several  smaller  buildings.  A  number  of  workmen 
were  caught  m  the  power  house  and  were  burned  by  the 
escaping  steam,  five  so  severely  that  they  afterward  died. 

The  plant  was  located  alongside  a  small  creek  on  a 
bed  of  blue  clay  through  which  no  borings  appear  to 
have  been  recorded,  but  which  was  of  such  stability  as 
to  warrant  the  erection  of  the  building  footings  with- 
out the  interposition  of  piles.    The  group  of  buildings 
affected  comprised  the  steel  and  brick  power  house,  77x85 
ft.  m  plan,  a  concrete  chimney  about  175  ft.  high  a 
concrete  storage  tower  10x10  ft.' in  plan  and  60  ft.  high 
a  concrete  conveyor  shed,  and  a  frame  barn.  Alongside 
of  the  power  house  was  a  coal  trestle  and  somewhat  far- 
ther away  a  storage  pile  of  broken  trap  rock,  piled  in 
conical  shape  about  160  ft.  in  diameter  and  45  ft.  high. 
It  was  estimated  to  contain  about  30,000  tons  of  stone 
The  first  indication  of  the  slip  was  an  upheaval  of 
ground  about  50  ft.  in  length  alongside  of  the  creek- 
this  was  followed  by  the  subsidence  of  the  stone  pile 
which  dropped  vertically  about  25  ft.  and  caused  the 
heaving  of  the  ground  around  the  buildings  and  their 
ultimate  collapse.    The  power  house  collapsed  and  the 
barn  was  moved  bodily  over  toward  the  creek,  which  in 
turn  was  so  filled  by  earth  as  to  divert  it  from  its  course. 
The  concrete  structures,  while  disturbed  and  shifted  from 
their  foundations,  appear  to  have  suffered  little  struc- 
tural damage. 

There  are  local  stories  of  a  similar  slip  on  this  same 
site  many  years  ago,  but  these  rumors  seem  not  to  have 
been  of  sufficient  importance  to  warrant  consideration 
when  the  plant  was  constructed.  A  small  slide  occurred 
between  the  power  house  and  the  creek  behind  it  in  the 
fall  of  1914.  This  area,  mostly  cinder  fill,  was  then 
protected  by  three  rows  of  piles  to  a  penetration  of  40  ft. 
No  further  movement  was  noted,  until  this  week. 


The  Maintenance  of  Water  Meters  cost  $3.57  per  mete  r  in 
Chicago,  111.,  in  1914.  During  the  year  an  experiment  was 
made  by  using  a  small  motor  truck  for  the  work  of  the  meter 
division  in  place  of  a  horse  and  wagon.  The  operating 
expenses  and  fixed  charges  of  this  car,  including  interest  and 
depreciation,  were  lower  than  the  cost  of  operating  tin- 
wagon,  and  a  great  deal  more  work  was  done  by  using  the 
motor  car.  The  cost  of  maintaining  water  meters  in  1913 
was  $3.97  per  meter. 

Patrol  of  Transatlantic  Steamship  Lanes— A  patrol  of  the 
Grand  Banks  in  the  vicinity  of  the  transatlantic  steamship 
lanes,  for  the  detection  of  icebergs  and  ice  floes  and  for  warn- 
ing vessels  of  these  dangers,  is  being  maintained  in  accord- 
ance with  an  international  agreement  entered  into  by  the 
maritime  nations  of  the  world  at  the  London  Convention  held 
early  in  1914.  For  the  United  States  the  Coast  Guard  cutters 
Seneca"  and  "Miami"  are  assigned  to  this  work.  The  "Seneca" 
carries  a  detail  of  four  scientific  men. 

Progress  in  Toronto  Harbor  Improvements— In  this  the 
second  year  of  the  Toronto  harbor  development,  $2  000  000 
is  being  spent  on  the  city's  water  front  between  the  Don  and 
the  Humber  Rivers.  Last  year  $1,400,000  was  spent,  of  which 
$1,100,000  was  expended  in  piles,  cribs,  dredging,  and  filling 
The  cost  is  about  equally  divided  between  the  Harbor  Com- 
mission and  the  Dominion  Government.  In  spite  of  the  war 
conditions  prevailing,  it  is  stated  that  the  harbor-improve- 
ment work  will  continue  without  interruption.  Of  the  total 
estimated  cost  of  the  improvements  ($24,000,000,)  contracts 
for  nearly  $11,000,000  have  been  let. 

Chilean  Railway  Shops— As  early  as  February,  1914  there 
was  advertised  an  international  competition  for  the  plans  and 
specifications  of  a  central  model  workshop  and  four  repair 
shops  for  the  state  railways  of  Chile.  Full  details  of  this 
competition  were  published  in  "Engineering  News,"  of  Mar 
5,  1914.  The  winner  of  the  first  prize  of  $20,000  was  an- 
nounced on  May  1,  1914,  by  the  Chilean  Government  to  be 
the  Niles-Bement-Pond  Co.,  of  New  York  City.  A  second  prize 
of  $10,000  was  awarded  to  a  Chilean  firm.  An  article  in  th  , 
June  14  issue  of  the  "Ultimas  Noticias"  of  Santiago,  Chile  in- 
dicates that  construction  work  on  these  shops  has  not 'yet 
begun,  although  the  land  has  been  purchased  in  the  town  of 
San  Bernardo,  near  Santiago.  The  shops  were  estimated  to 
cost  about  $3,650,000. 

Road  Mirrors  at  Street  Intersections— In  a  number  of  Eng- 
lish towns  and  cities  large  mirrors  have  been  erected  at 
important  road  intersections  to  enable  drivers  of  motor  cars 
approaching  the  junction  to  see  whether  a  car  is  approaching 
the  corner  on  the  other  road.  A  recent  United  States  Consular 
report  quotes  the  "Times  of  India"  as  stating  that  the 
municipality  of  Bombay  will  erect  a  mirror  10  ft.  long  and 
3  ft  high,  at  a  dangerous  street  intersection  in  Bombay  The 
use  of  mirrors  for  the  same  purpose  is  also  reported  at 
Glencoe,  111.,  where  a  mirror  8  ft.  long  and  6  ft.  high  has 
been  placed  at  the  intersection  of  two  much-used  streets 
The  idea  is  a  simple  one  and  may  be  worth  extensive  adoption 
Probably  it  would  be  necessary  to  provide  for  the  systematic 
cleaning  of  such  mirrors  if  erected,  however.  One  at  a  much- 
used  road  intersection,  exposed  to  the  dust  and  weather, 
might  soon  become  so  obscured  as  to  give  no  clear  indication 
in  which  event  it  might  be  a  source  of  danger  rather  than  of 
safety. 

A  Flush  Tank  System  in  which  the  sewage  itself  is  used 
for  flushing  was  described  by  Isaac  Shone,  the  inventor  of  the 
Shone  compressed-air  ejector  for  handling  sewage,  at  the 
annual  meeting  of  the  Institution  of  Municipal  and  Countv 
Engineers  of  Great  Britain.  Mr.  Shone,  who  is  nearly  80  years 
of  age,  has  developed  this  flush  tank  system  to  eliminate  the 
disconnecting  trap  commonly  required  in  British  plumbing 
practice  between  the  soil  pipe  system  and  the  public  sewer. 
The  flush  tank  is  a  closed  cast-iron  chamber  having  a  capac- 
ity of  a  dozen  to  twenty  gallons.  The  sewage  discharges  into 
it  until  it  is  full,  when  it  automatically  empties  itself  by 
siphon  action.  Mr.  Shone  intends  this  apparatus,  according  to 
the  description  in  his  paper,  for  use  on  combined  sewer  sys- 
tems where  the  rain  water  from  the  roofs  as  well  as  the 
house  sewage  is  dischargd  into  the  sewer.  With  the  frequent 
rainfall  in  the  humid  climate  of  England,  frequent  discharge 
and  consequent  flushing  of  the  lateral  sewer  would  be  much 
more  effectively  secured  than  would  be  possible  where  the 
separate  system  of  sewage  was  in  use  or  in  a  climate  where 
long  periods  of  drought  occur. 

A  Remarkable  Growth  in  Population  is  shown  by  the  vil- 
lage of  Hamtratnck,  Mich.,  a  northeastern  suburb  of  Detroit. 
The  United  States  Census  Bureau  has  just  taken  a  special 
census  of  this  village,  which  had  a  population  of  3559  in  1910. 
and  its  present  population  is  21,520,  an  increase  of  504%  in 
five  years. 
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A  Hotel  Dining-Room  Floor  Collapsed  at  Holland  Station 
Rockaway  Beach,  on  the  afternoon  of  Aug.  1.  burying  about 
30  persons  in  the  wreckage,  nine  of  whom  were  ^jured  The 
outdoor  dining-room  of  the  hotel  is  built  on  a  level  with  the 
boardwalk  and  extends  out  over  the  beach.  Examination 
following  the  collapse  showed  that  the  floor-beams  we.e 
badly  decayed. 

yeff  York  Subway  Contracts  aggregating  $7,022,000  were 
awarded  by  the  New  York  Public  Service  Commission  last 
week,  and  it  is  expected  that  another  contract  a™»*»£  *° 
nearly  $1,700,000  will  be  awarded  this  week.  The  largest 
contract  was  for  the  Broadway  subway  extending  from  38th 
St.  to  51st  St.,  which  went  to  the  Holbrook,  Cabot  &  Rollins 
Co.,  at  $3,740,000. 

A  Schedule  of  Rates  for  Engineering  Work  was  adopted  in 
1912  by  the  Washington  Association  of  Engineers,  Seattle 
division.     The  charges  are  classified  under  three  schedules. 

a)  Surveying,  (b)  structural  engineering,  (c)  civil  engi- 
neering Provision  is  made  for  charges  both  on  the  basis  of 
percentage  and  on  per  diem  rates  for  a  variety  of  classes  or 
work,  including  court  testimony. 

A  Record  July  Rainfall  is  indicated  by  the  charts  from 
the  rain-gage  at  Chestnut  Hill  reservoir,  Boston,  Mass.  For 
the  montn  of  July  a  total  rainfall  of  10.68  in.  was  recorded, 
which  is  the  heaviest  precipitation  for  that  month  -  Boston, 
Mass  since  1863,  and  with  the  exception  of  1835  and  1862, 
tte  heaviest  since  1817.  The  record  of  the  United  States 
Weather  Bureau  at  Boston  was  8.85  in. 

A  Tunnel  Under  the  East  River  from  60th  St.,  Borough  of 
Manhattan,  to  the  Queensboro  Bridge  Plaza  Borough  of 
Queens,  favorable  action  on  which  was  taken  recently  by  the 
Board  of  Estimate  of  New  York  City,  as  re  ported  m  last 
week's  issue,  has  now  been  formally  approved  by  the  Public 
Service  Commission.  At  its  eastern  end  the  tunnel  will 
connect  with  the  lines  of  the  rapid  transit  system  running 
to  Astoria  to  the  north  and  Corona  to  the  northeast. 

A  Railway-Terminal  Plan  proposed  for  London,  England, 
provides  for  a  ring  of  nine  outlying  main-line  terminal  sta- 
tions connected  by  an  electrically  operated  belt  line.  No 
trains,  either  main-line  or  suburban,  would  enter  the  inclosed 
area,  but  all  passengers  would  have  to  change  cars.  The 
interior  or  local  traffic  would  be  handled  by  the  present 
underground  lines  (high  and  low  level)  and  the  lines  aban- 
doned for  main-line  service,  with  suitable  -tensions  and 
connections.  This  plan  has  been  suggested  by  H  J.  ^ 
and  is  described  in  "The  Engineer,"  of  London  June  25. 
Unfortunately  these  various  lines,  built  and  operated  by  dif- 
ferent companies  at  different  times,  form  a  very  unsystematic 
"system"  for  the  purpose  proposed.  The  question  as  to 
whether  main-line  passenger  terminals  should  be  within  or 
outside  of  the  business  district  of  a  city  has  been  discussed 
many  times,  but  the  almost  universal  tendency  is  to  bring 
Them  as  far  as  possible  into  that  district.  The  plan  proposed 
for  London  goes  to  the  extreme  of  putting  the  stations  far 
out  in  the  suburbs. 


PEIRSOMAIU 


i  iiiiiiiiiiiiiiiiii  niainmiiiiiuS 


Mr  J  T  Breckon,  Water-works  Engineer  of  Vancouver, 
B  C  'resigned  from  that  position  on  July  31.  He  will  resume 
private  practice  as  consulting  and  construction  engineer,  with 
offices  in  Vancouver. 

Mr  W  R.  Cahill,  formerly  Superintendent  of  the  Union 
Pacific  R  R.  at  Omaha,  Neb.,  has  been  made  Superintendent 
of  the  Texas  division  of  the  Missouri,  Kansas  &  Texas  Ky. 
at  Wichita  Falls,  Tex. 

Mr  J  H.  Elliott,  Superintendent  of  the  New  Orleans  divi- 
sion of  the  Texas  &  Pacific  Ry.,  has  been  appointed  General 
Superintendent,  with  headquarters  at  Dallas,  succeeding  Mr. 
J.  E.  Paussit,  resigned. 

Mr  D  C.  Miller,  for  the  past  year  Assistant  Professor  of 
the  Department  of  Civil  Engineering,  Agricultural  and  Me- 
chanical College  of  Texas,  has  been  promoted  to  Associate 
Professor  of  Civil  Engineering. 

John  Sweeney,  formerly  District  Engineer  for  the  Canadian 
Department  of  Public  Works  at  Winnipeg,  succeeds  Mr.  C.  H 
Mathewson  as  resident  engineer  for  the  Department  on  the 
Toronto  Harbor  Improvement  Board. 

Mr  O  E  Hunt,  recently  Assistant  Chief  Engineer  of  the 
Packard  Motor  Car  Co.,  has  been  made  Chief  Engineer  of 
fhe  company  under  Mr.  J.  G.  Vincent,  M.  Am.  Soc.  M.  E., 
Vice-President  in  charge  of  Engineering. 


Mr  C  H  Mathewson,  Resident  Engineer  on  the  Toronto 
Harbor  improvement  project  for  the  Canadian  Government, 
has  been  appointed  District  Engineer  for  the  Department  of 
Public  Works  of  the  Dominion  at  Winnipeg,  Man. 

Mr  Kenneth  C.  Grant,  M  Am.  Soc.  C.  E.,  for  the  past  two 
years  with  the  Morgan  Engineering  Co.,  Dayton,  Ohio,  has 
been  appointed  by  Governor  Willis  of  Ohio  to  represent  the 
state  at  the  Fifth  National  Drainage  Congress  to  be  held  m 
San  Francisco,  Sept.  17  to  21,  1915. 

Mr  Philip  P.  Farley,  M.  Am.  Soc.  C.  E.,  formerly  President 
of  the  Jamaica  Bay  improvement  Commission  and  recently 
Consulting  Engineer  to  the  New  York  State  Highway  Depart- 
ment, announces  the  opening  of  an  office  at  103  Park  Ave., 
New  York  City,  for  private  practice. 

Mr  S  T  Cantrell,  former  Assist?  nt  Superintendent  at  Cum- 
berland Md  ,  of  the  Baltimore  &  Ohio  R.R.,  has  been  promoted 
to  the  'office  of  acting  superintendent  of  the  Cumberland 
division  of  that  railroad.  Mr.  Cantrell  was  formerly  Superin- 
tendent of  the  St.  Louis  &  San  Francisco  R.R. 

Mr  Ray  Palmer,  for  the  past  three  years  Commissioner  of 
Gas  and  Electricity  of  the  City  of  Chicago,  has  resigned. 
During  his  term  of  office  about  $4,000,000  has  been  spent  m 
rehabilitating  the  city  lighting  system  and  replacing  old-style 
arc  lamps  with  modern  tungsten  filament  units. 

Dr  A  S.  McAllister,  F.  Am.  Inst.  E.  E.,  has  resigned  as 
Editor  of  the  "Electrical  World"  and  has  also  severed  his  con- 
nection with  the  McGraw  Publishing  Co.  Dr.  McAllister  is 
President  of  the  Illuminating  Engineering  Society  and  a  mem- 
ber of  the  American  Society  of  Mechanical  Engineers. 

Mr  Theodore  T.  Seelye,  recently  Division  Engineer  of  the 
Water  Supply  Commission  of  Pennsylvania,  in  charge  of  the 
examination  of  dams,  has  entered  partnership  with  Mr.  Farley 
Gannett,  Assoc.  M.  Am.  Soc.  C.  E.,  former  Chief  Engineer  of 
the  Water  Supply  Commission,  with  offices  in  the  Telegraph 
Building,  Harrisburg,  Penn. 

Mr  William  A.  Del  Mar,  M.  Am.  Inst.  E.  E.,  has  resigned 
from  the  engineering  staff  of  the  New  York  Central  &  Hudson 
River  R  R.  to  accept  a  position  with  the  Interborough  Rapid 
Transit  Co.,  of  New  York  City.  Mr.  Del  Mar's  time  will  be 
largely  given  to  working  out  the  problems  of  the  operation 
of  the  new  subways  now  nearing  completion  in  New  \  ork 
City,  which  are  to  be  operated  by  the  Interborough  Rapid 
Transit  Co. 

Mr  A  C  Love,  for  the  past  two  years  Associate  Professor 
of  Civil'  Engineering  of  the  Agricultural  and  Mechanical 
College  of  Texas,  has  been  appointed  Professor  of  Railway 
Engineering  and  head  of  the  newly  created  division  of  railway 
engineering  in  the  civil  engineering  department  of  the  college. 
Professor  Love  has  had  a  number  of  years'  experience  m  rail- 
way engineering  work  with  the  Atchison,  Topeka  &  Santa  Fe 
and  Southern  Pacific  railways. 

Mr  W  B.  Poland,  M.  Am.  Soc.  C.  E.,  former  Vice-President 
and  Chief  Engineer  of  the  Philippine  Ry.,  has  returned  to 
this  country  after  a  several  months'  trip  through  Australia 
Japan  New  Zealand  and  South  America.  He  has  entered  the 
service  of  the  American  Commission  for  Relief  in  Belgium 
and  will  leave  New  York  City  for  that  country  on  Aug.  16 
for  a  six  months'  absence.  Mail  should  be  *ddre«e*  toYoJ* 
Commission  for  Relief  in  Belgium,  71  Broadway,  New  York 
City. 

Lieut.  Col.  Thomas  A.  Flagler,  Corps  of  Engineers  U.  S.  A 
has  been  ordered  to  Washington,  D.  C,  for  duty  in  charge  of 
the  District  of  Columbia  water-supply  system  and  all  rivers, 
harbors  and  fortification  work  in  that  vicinity  relieving  Co  . 
Henry  C.  Newcomer,  Corps  of  Engineers,  U.  S.  A.,  who  will 
however,  remain  in  Washington  as  a  member  of  the  Board lot 
vnKineers  on  Rivers  and  Harbors  and  of  the  National  Land 
Defence  Board.  In  the  summer  of  1914,  Lieut.  Col  Flagler 
was Tn  Vera  Cruz,  Me,,  as  Chief  Engineer  of  the  expedUionary 
force  commanded  by  General  Funston.  Since  last  fall  he  ha, 
been  on  duty  at  the  Army  War  College. 
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COMING  MEETINGS 

INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI 
Aug1^-!?     Annual  convention  in  Cincinnati.     Secy.,  Clar 
ence  R.  George,  Houston,  Tex. 
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ENGLAND  WATER  WORKS  ASSOCIATION 
&■     I    <r    Convention   in  New   York   City.     Secy  Willarrl 
Kent,  Narragansett  Pier,  R.  I  ty-1  winara 

TRAVELING  ENGINEERS'  ASSOCIATION 

W'  a  Th0mP" 

NORTHWESTERN  ROAD  CONGRESS 

°MilwaukeAe!  Wuf'  RaPklS*  ^     SeCy'  JaS"  R  Keenan> 
San  Francisco  Meetings 
AMERENtI  ASSOCIATION  OP  RAILROAD  SUPERINTEND- 

AUSt.  Louis,  Mo^"  E-  H'  Harman-  Room  l».  Union  Station, 
INSTITUTE  OF  RADIO  ENGINEERS 

Sept.  13-18.  Secy.,  David  Sarnoff,  71  Broadway,  New  York 
PAN-AMERICAN  ROAD  CONGRESS 

Sllh  SiiLu^KVrte^*^  Builders  Associatio". 

A^I<TA^S°^IETYr^OF,CIVIL  ENGINEERS. 

New  York  City."  Charles  Warren  Hunt.  220  West  57th  St., 
AMERICAN  SOCIETY  OF  MECHANICAL  F  r 

York  City.  S6Cy"  CalVin  W"  P^  ^ftlt,  New 

AMERICAN  INSTITUTE  OF  MINING  EN  _  -£ERS 

York  cfty.SeCy-  Bradlev  Stoughtcn,  .J  '  ost  39th  St.,  New 
AMERICAN  INSTITUTE  OF  ELECTRIC  iNOTNKPRq 

SeYork6CUy.  S6Cy"  F  U  Hatchi  ™»    ^?™R£  New 

AMERengin1erIsETY  °F  and  ventilating 

SeYork6City  Se°y"  J'  J"  Blackmore>  29  West  39th  St.,  New 
AMERICAN  ELECTROCHEMICAL  SOCTETy 

BetWe"hem>SpCe^nJ-  W'  Richards-  Lehigh  University,  South 

NATIONAL  DRAINAGE  CONGRESS, 
oept.  17-21, 


until 


INTERNATIONAL  IRRIGATION  CONGRESS. 

STug2°i,  CHa^ker'  Sac— to.  Calit. 

MSnAT  METALLURGICAL  SOCIETY  OF  AMERICA 
Sept.  20.  Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City 

Pie£fI?0<anAS<M  Ai!?CIATI<£r  SF  PORT  AUTHORITIES. 

Cisco,  Calif  y"     e°  V-  Merle'  Ferry  BlaS  -  San  Fran- 

AMERICAN  MINING  CONGRESS 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 

INSTenfN^T^°NA^  ENGINEERING  CONGRESS. 

SToxc^ItSl^,ASanCaFr^cifc%Cy"  C°mm-   °f  Management, 

IOTE^£^NAIP8g^N  OF  BRIDGE  AND  STRUC- 

^Blagf^dian^^s,^   J°neS'   Ame"<^    Central  Life 

ASeErRI2A?nd°9C9IE^Y  OF  AGRICULTURAL  ENGINEERS 
bept.  21  and  22.    Secy.,  F.  M.  White,  Madison,  Wis 

^fS^SxJ^1^  OF  REFRIGERATING  ENGINEERS 
City.  y-  W-  H-  Ross'  154  Nassau  St.,  New  York 

AMERICAN  MINE  SAFETY  ASSOCIATION. 

Pitts'bur^h,  Penn.86^-  H'  M'  WilSOn'  Bureau   of  Mi«es, 

A S1?^  ar1A%S4OCIcATI°I?  £F  REFRIGERATION. 

St  ,  Chfcago   111  eCy"  J-  F  Nlckers°n>  «1  South  Dearborn 

ILLINOIS  GAS  ASSOCIATION 

STdams  s1.djChricagom!ntin&-    SeCy-  H"  H'  Clark'  72  West 

SAFETY  CONFERENCE 
Sept.  27-30. 

INTERNATIONAL  GAS  CONGRESS 

it  Newark  City6^-  Ge°rge  G  Rams^ll,  29  West  39th 
AMERICAN  GAS  INSTITUTE 

St.,  New  YorkCify.^"  Ge°rge  C'  Ramsde11'  29  w^ 

A  0?tRI4CAN  sE^flRIS  RAILWAY  ASSOCIATION. 

City  y-      •  R  Burrltt>  S  West  40th  St.,  New  York 

AMERIitoCIATIo5TRIC  RAILWAY  MANUFACTURERS' 
0York  City.607"  H'  G"  McConnaughy,   165  Broadway,  New 

AMERICAN^ELECTRIC  RAILWAY  ENGINEERING  ASSO- 
°CCity;9'    Secy-  E"  B   Rurritt,  S  West  40th  St.,  New  York 

infl7ieTV^°Ciet7  °f  C1VH  En^ineers-The  summer  meet- 
Z  inZrr  d  1"  Wednesda^  Aug.  11,  and  will  consist  of 
at  N0r  r  7  ?e .Plant  °f  the  NCW  Haven  TraP  R°ck  Co. 
clam  iX p  t"i  '  C°nn-  an<J  an  oId-fa^ioned  Connecticut 
of cap  Tom a  Pttm"  *he.latter  P!"ePared  Under  the  dire<*i°" 
Will  he  JT  '  Wh°  18  alleg6d  t0  "knOW  how''     The  trip 

will  be  made  m  two  street  cars,  which  will  leave  Railroad 


Station,  New  Haven,  at  9:45  a.m.  The  trap  rock  at  North 
Branford  is  150  ft.  or  more  in  depth,  and  the  company  owns 

Elwe n  I"01"68'  ThC  Pr6Sident  °f  the  society  is  Charts  c 
Elwell,  the  secretary  is  J.  Frederick  Jackson,  New  Haven. 

Engineers'  Society  of  Western  Pennsylvania— About  150 
members  of  the  society  inspected  the  Magnolia  Cutoff  on 
Lrte  Cumberland  division  of  the  Baltimore  &  Ohio  R  R  on 

I  J  &l  SUeStS  °f  the  railroad-  The  start  was  made  from 
Pittsburgh  at  9  a.m.,  arriving  home  at  10  p.m. 

American  Society  of  Civil  Engineers— The  4  7th  annual 
convention  of  the  American  Society  of  Civil  Engineers  opens 
in  San  Francisco,  Calif.,  at  10  a.m.  on  Thursday,  Sept  16 
with  welcoming  addresses  and  the  annual  address  of'  the 
president,  Charles  D.  Marx.  The  business  meeting  will  be 
held  immediately  afterward.  The  afternoon  will  be  devoted 
to  visiting  the  Panama-Pacific  International  Exposition  The 
informal  reception,  dinner  and  dance  will  be  held  at  Old 
Faithful  Inn,  Exposition  Grounds,  at  6:30  p.m.  Very  little 
business  is  scheduled  for  Sept.  17.  In  the  afternoon  there 
will  be  an  excursion  to  Del  Monte,  where  on  Sept.  18  will  be 
held  a  golf  tournament,  with  dancing  in  the  evening.  Early 
on  Sept.  19  the  party  will  leave  for  Santa  Cruz,  thence  to 
Big  Tree  Basin,  going  to  San  Jose  for  dinner  and  returning 
to  San  Francisco  late  the  same  evening.  A  general  invitation 
is  extended  to  all  members  of  other  societies  and  to  other 
members  of  the  International  Engineering  Congress  to  partici- 
pate in  the  various  features  of  the  civil  engineers'  program. 

International  Engineering  Congress— All  meetings  of  the 
congress  will  be  held  at  the  Civic  Centre  Auditorium  in  San 
Francisco.  The  opening  session  will  be  at  10  a.m.  on  Monday 
Sept.  -o,  at  which  there  will  be  general  addresses  of  welcome' 
with  responses,  and  an  address  by  Gen.  George  W  Goethals' 
honorary  president  of  the  congress,  after  which  the  John 
Fritz  medal  will  be  presented  to  Dr.  James  Douglas.  A  gen- 
eral session  in  the  afternoon  will  be  devoted  to  the  Panama 
Canal.  During  the  remainder  of  the  week  sectional  meetings 
will  be  held  morning  and  afternoon,  ending  with  a  brief 
closing  meeting  on  Saturday,  at  11:30  a.m.  No  meetings  of 
the  congress  will  be  held  in  the  evenings;  but  on  the  evening 
of  the  opening  day  there  will  be  a  general  reception  and 
ball  and  on  the  evening  of  Sept.  24  a  subscription  dinner  will 
be  given. 

'"""""""""""""""""""mi"  «""  "in  iniimi  ii  minium  n  iinimiiiiimiiimmiiiiiiii  iiiiiimniiniiiiini,„„,- 

AppSaasaces  aiad  Materials 

bmiiimimiiiimiiimmimmimii  iiiiiiriiiiiiiiiiiiiiHiiiiiiitiiiiiiriiiiiiJiiiiiitrmiiiiiiiiiiiiitiiiiiiiiitmiiiiiiiiiiimiiiiitiiiiiiiitriiiiijjiiNiiiiriiijjJll  ^ 

Water-Meter  Coupling  Yoke 

A  yoke  for  the  convenient  setting  of  water  meters  has 
been  devised  by  the  H.  W.  Clark  Co.,  of  Mattoon,  111.,  and  is 
shown  in  the  accompanying  sketch.  A  cast-iron  ring  is 
fitted  with  brass  water  connections  and  a  screw  clamp  for 

the    meter.      To    install  the 


yoke  it  is  necessary  to  cut 
the  service  pipe  only  once. 
The  cut  ends  are  bent  apart 
and  threaded,  and  elbows 
and  risers  are  screwed  on. 
The  ring  section  is  screwed 
on  to  one  riser  and  the  brass- 
slide  section  to  the  other. 
No  unions  or  right-and-left 
fittings  are  required.  For 
basements  the  yoke  is  fur- 
nished with  one  piece  tapped 
on  top  for  the  house  pipe. 
*    *  * 

Bottom-Dump    Motor  Truck 

A  unique  bottom-dump 
motor  truck  particularly  de- 
signed for  contractors  has 
been  developed  by  the  Wat- 
son Wagon  Co.,  of  Canastota, 
N.  Y.  One  of  these  trucks 
is  shown  in  the  accompany- 
ing illustration.  The  bottom- 
dump  feature  is  made  possible  by  the  use  of  a  front  drive 
This  also  permits  the  use  of  steel  tires  on  the  rear  wheels 
and  the  distribution  of  load  equally  between  front  and  rear- 
features  which  are  reported  to  appeal  to  contractors  from 
their  experience  with  damp  wagons.  The  body  (5  tons  or  100 
cu.ft.  capacity)  is  made  of  birch  plank  reinforced  with  3%x7- 
in.  steel  angles  and  is  lined  with  steel  plates  (steel  and 
asbestos  for  asphalt  carriers).  The  rear  wheels  are  set  back 
of  the  body  and  have  5-in.  steel  tires  and  roller  bearings  A 


CLARK  METER  YOKE 
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service  brake  acts  on  all  four  wheels  and  an  emergency  brake 
on  the  rear  ones.  The  winding  of  the  dumping  bottom  is  the 
same  as  in  all  Watson  wagons. 

The  drive  is  of  the  Latil  (French)  type  developed  in 
America  by  the  Walter  Motor  Truck  Co.,  of  New  York  City. 
The  engine  and  transmission  form  a  single  group  mounted  on 
a  three-point  suspension  over  the  front  axle.  The  speed- 
change  and  differential  gears  are  in  a  casing  bolted  to  the 
rear  of  the  crank  case.  Above  and  parallel  with  the  main 
shaft  is  a  secondary  shaft  driving  the  differential  gear.  Four 
forward  speeds  and  a  reverse  are  possible.  Gear-shifting 
levers  are  on  top  of  the  transmission  case  in  the  center  of 


purchase  is  secured  by  sheaves  on  the  top  and  bottom  heads 
and  a  six-part  line  going  to  a  drum  which  is  driven  by  the 
motor  through  a  silent  chain,  reduction  gear  and  slip  clutch. 
The  clutch  is  provided  to  operate  in  case  the  operator  fails 
to  shut  off  current  as  soon  as  the  bucket  has  closed.  The 


BOTTOM  DUMP  CAR 

the  cab  The  drive  from  the  differential  to  the  front  wheels 
is  through  two  inclosed  cardan  shafts  with  universal  joints. 
The  gears  and  pinions  driving  the  wheels  are  inclosed  in  a 
housing,  which  carries  a  stub  axle  and  arm  for  the  steering 
rod.    The  truck  sells  for  $4000. 


Post  Support  tor  Metal  Lath 

A  new  support  for  metal  lath,  designed  to  eliminate  the 
troubles  encountered  with  wood  furring  strips,  and  having 
depressions  in  the  lath  sheet  to  accomplish  the  same  purpose, 
has  been  devised  by  the  Wagner-Behm  Co.,  20  East  Jackson 
Boulevard,  Chicago.  This  device,  called  the  "Furr-Easy  Post," 
is  shown  in  the  accompanying  views.  It  consists  of  steel 
tubes   of  various  lengths,  left  open  on  their  sides  and  back 


POST  SUPPORT  FOR  METAL  LATH 

for  the  entrance  of  protecting  plaster,  and  provided  with  a 
clinching  lip.  In  use,  a  post  is  slipped  through  the  lathing, 
the  lip  is  turned  down  over  one  strand  and  a  nail  of  any 
desired  length  is  driven  through  lip  and  tube.  A  26-gage  latn 
sheet  can  be  made  stiff  and  rigid  with  12  posts  per  square 

yard.  .  . 

This  fastening  is  also  intended  for  use  in  spacing  mesn 
reinforcement  and  light  rods  in  concrete  floor-slabs,  in  fast- 
ening wire  screens  and  guards,  etc. 

*    *  * 

Grab  Bucket  with,  an  Eleetric  Motor 

A  grab  bucket  operated  by  an  electric  motor  mounted  on 
the  top  head  is  now  being  made  by  the  Mead-Morrison  Man- 
ufacturing Co.,  of  East  Boston,  Mass.  It  is  intended  par- 
ticularly for  use  with  electric  traveling  cranes.    The  closing 


MOTOR-OPERATED  GRAB  BUCKET 

motor  has  a  removable  top  cover.  Power  is  furnished  through 
a  flexible  cable  running  to  a  controller  in  the  crane  cab;  a 
simple  plug  connection  is  used  at  the  bucket.  Ordinarily,  no 
provision  for  reeling  in  the  slack  of  the  cable  is  needed,  but 
that  can  be  provided  where  desired.  These  buckets  are  made 
regularly  in  1V2-  and  3-yd.  sizes,  weighing  4500  and  8900  lb. 
respectively. 

*     *  * 
Expansion  Anchor  Bolts 

A  system  of  bolt  and  stud  anchorage,  to  be  designated  as 
the  "Cinch"  tvpe,  has  been  developed  by  the  National  Lead 
Co  of  New  York  City.  The  expansion  unit  consists  of  a 
malleable-iron  conical  male  wedge  and  a  lead-composition 
female  ring.  The  latter  is  expanded  by  driving  it  over  the 
former  until  it  engages  the  sides  of  the  wall  hole,  as  seen 
from  the  accompanying  sketches.  Three  kinds  of  anchors 
are  now  made  up— (1)  expansion  bolts,  (2)  bolt  anchors  and 
(3)  stud  anchors.  The  first  consists  of  two  or  more  expansion 
units  the  leading  one  being  threaded  and  every  pair  reversed 
so  that  the  soft  leads  come  together.  The  bolt  anchor  con- 
sists of  plain  units  slipped  on  a  machine  bolt  in  regular  order 
(alternate  irons  and  leads).  The  stud  anchor  is  like  the  bolt 
anchor,  except  that  the  first  iron  is  threaded. 

The'  expansion  bolt  is  fastened  in  place  the  same  as  any 
other  design— by  turning  the  bolt  head.    The  other  anchors 


STUD  ANCHOR 


BOLT  ANCHOR 


IRON-LEAD  ANCHORS 


are  fastened  in  place  by  hammer  and  tube.  The  expansion 
bolts  and  plain  anchors  are  furnished  in  all  comme  e a  ■  es 
and  lengths  from  ftx*  in.  ($8.70  per  hundred)  to  1%X20  n. 
($2S5  per  hundred).  The  stud  anchors  are  sold  m  sizes  from 
ftxl  in.  ($11  per  hundred)  to  1%x10  in.  ($260  per  hundred). 
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The  new  building  of  the  Midland  Warehouse  &  Trans- 
fer Co.,  at  Western  Ave.  and  15th  St.,  Chicago,  is  of  rein- 
forced-concrete  construction,  except  for  a  three-track 
steel  trestle  which  enters  at  a  level  4  ft.  below  the  second 
floor  and  forms  a  connection  with  the  Chicago  Junc- 
tion Ey. 

The  building  is  approximately  405x260  ft.  in  plan,  with 
four  stories  and  basement,  the  stories  being  11  to  If  ft. 
high.  Typical  Moot  bays  are  18  ft.  6  in.  by  18  ft.  8  in., 
of  girderless  floor  construction  on  the  Leonard  four-wav 


for  Lars 


the  fourth  side,  dictated' the  design  of  a  concrete-handling 
plant  based  on  the  use  of  the  steel  trestle.  This  trestle 
was  erected  as  early  as  possible  to  constitute  a  part  of  the 
construction  plant  used  for  all  work  except  the  footings 
of  the  building. 

^  The  general  layout  of  the  plant  is  shown  in  Fig.  2. 
Sand,  gravel  and  stone  are  discharged  from  bottom-dump 
cars  into  storage  piles  below  the  trestle,  and  on  top  of  a 
tunnel  with  A-shaped  sloping  roof;  the  sand  and  stone 
or  gravel  are  separated  by  a  plank  bulkhead  at  the  peak 


"Vw.T^:^  THE  MIDLAND  WAREHOUSE  &  TRANSFER  CO..  AT  CHICAGO 


reinforcement  system,  supported  on  round  columns  which 
are  reinforced  both  spirally  and  with  vertical  bars.  The 
slab  thickness  ranges  from  ?i/2  to  13  in.,  according  to  the 
floor  loads,  which  are  as  follows :  400  lb.  per  sq.ft.  for  the 
hrst  floor,  350  lb.  for  the  second  (with  tracks),  300  lb 
for  the  third  and  250  lb.  for  the  fourth. 

The  building  and  its  permanent  steel  trestle  are  sup- 
ported on  spread  footings,  the  unit  soil  loading  being 
such  that  adjacent  trestle  footings  come  within  a  few 
inches  of  one  another.  The  large  ground  area  of  the 
building,  and  the  impossibility  of  occupying  any  con- 
siderable portion  of  the  streets  which  bound  three  sides 
ot  the  building,  or  the  railway  right-of-way  which  bounds 


of  the  tunnel  roof.  Holes  in  the  side  of  the  tunnel,  eon- 
trolled  by  gates,  admit  stone  and  gravel  into  measuring 
hoppers  at  four  points.  The  measuring  hoppers  have 
sloping  bottoms  and  on  the  release  of  a  swinging  gate 
the  measured  charge  is  dumped  into  a  Ransome  1-yd. 
skip  car  running  on  light  rails.  On  a  signal  from  a  man 
in  the  tunnel  the  skip  is  pulled  up  an  incline  and  auto- 
matically dumped  into  a  %-yd.  Marsh-Capron  motor- 
driven  mixer,  which  discharges  the  mixed  batch  of  con- 
crete into  a  1-yd.  Lakewood  elevator  bucket.  The  chute 
hoppers  are  then  located  at  such  elevations  on  the  tower 
as  to  permit  the  chuting  of  the  concrete  to  any  pldce  on 
the  floor. 
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Both  the  skip  car  and  the  concrete  elevator  bucket  are 
handled  by  a  52-hp.  motor-driven  double-drum  Thomas 
hoist.  A  mixer  is  located  at  each  end  of  the  tunnel 
directly  in  line  with  the  track  for  skip  cars.  This  track 
is  continuous  from  mixer  to  mixer  and  is  laid  level  under 
the  storage  piles  for  a  short  distance  midway  between  the 
two  mixers.  This  permits  the  skip  car  from  either  mixer 
to  run  down  its  incline  by  gravity  and  stop  in  the  tunnel 
under  any  one  of  the  four  measuring  hoppers.  These 
hoppers  are  12  ft.  apart,  and  when  the  storage  above  one 
hopper  has  been  drawn  down  so  low  that  it  will  not  flow 
freely  into  that  hopper,  the  skip  is  loaded  from  the  next 
hopper  while  the  exhausted  storage  is  renewed  from  the 
next  carload  of  material  on  the  trestle  above. 

About  450  yd.  of  stone  or  gravel' and  350  yd.  of  sand  are 
available  in  live  storage — that  is  to  say,  storage  that  will 
run  freely  into  the  measuring  hoppers.  Below  this  is 
sand  and  stone  in  dead  storage  which  can  be  fed  to  the 
measuring  hoppers  by  hand  shovels.  This  dead  storage 
pile  serves  the  double  purpose  of  eliminating  the  cost  of 

fir 


The  method  of  handling  the  concrete  after  it  leaves  the 
elevator  bucket  is  determined  by  conditions  which  will 
undergo  change  after  the  building  reaches  the  third-floor 
level.  The  towers  are  located  between  the  two  tracks  of 
the  trestle;  and  as  cars  are  continuously  passing  on  the 
trestle,  chutes  are  used  to  carry  the  concrete  above  the  cars 
from  the  towers  to  hoppers  located  as  required  on  each 
floor.  For  the  third  and  fourth  floors  and  the  roof  the 
chutes  will  be  discontinued,  as  these  slabs  extend  continu- 
ously over  the  trestle  area.  Figs.  1  and  3  show  the  plant 
and  the  work  in  progress. 

The  plant  was  designed  to  meet  a  schedule  calling  for 
the  placing  of  all  superstructure  concrete  between  Mar.  18 
and  June  4.  This  was  on  the  basis  of  11  weeks  for  17,300 
cu.yd.  of  concrete,  or  an  average  of  1570  cu.yd.  of  con- 
crete per  week.  On  Apr.  1 5  a  general  strike  of  Chicago 
carpenters  partly  stopped  work  on  the  job,  which  at  that 
time  was  one  week  ahead  of  the  above  schedule.  General 
labor  troubles  came  about  May  1,  completely  stopping  the 
job.    The  first-  and  second-floor  slabs  had  been  poured 
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a  timber  structure  sufficient  for  the  purpose  of  live  stor- 
age, and  also  affords  an  emergency  supply  in  case  of  delay 
in  delivery  of  materials.  The  live  storage  would  ordi- 
narily be  considered  insufficient,  but  this  has  been  entirely 
offset  by  the  exceptionally  good  car  service  due  to  the  rail- 
way connections.  It  has  been  found  possible  so  to  ar- 
range the  arrival  of  stock  that  no  shoveling  has  been  neces- 
sary. The  only  labor  required  to  deliver  stone  and  sand 
to  each  mixer  comprises  two  men  inside  the  tunnel  admit- 
ting sand  and  stone  to  the  measuring  hoppers  and  then 
into  the  skip  car,  and  half  the  time  of  the  engineman  who 
operates  both  the  skip  and  the  concrete  bucket. 

Cement  is  unloaded  directly  from  the  car  to  the  mixer 
platform  by  the  use  of  a  chute  as  shown  in  Fig  4.  A 
reserve  stock  is  carried  in  cement  storage  sheds  under  the 
trestle  m  the  location  shown  in  Fig.  2. 


JYd.Hoisi 
Bucket 

FIG.  2.    CONCRETING  PLANT  FOR  WAREHOUSE  OF  MID- 
LAND WAREHOUSE  &  TRANSFER  CO.,  CHICAGO 

The  railway   cars  stand    on   a  permanent  three-track  steel 
trestle  at  the  second-floor  level 

and  a  sufficient  amount  of  brickwork,  window  and  parti- 
tion work  done  to  permit  occupancy  of  most  of  the  base- 
ment and  first  floor  for  warehouse  purposes. 

The  actual  production  of  concrete  in  the  superstructure 
at  the  time  of  stopping  work  had  been  1800  cu.yd.  per 
week,  or  370  cu.yd.  more  than  required  to  meet  the  sched- 
ule. The  first  tier  of  columns  and  the  first-floor  slab 
(3200  cu.yd.)  were  completed  between  Mar.  19  and  Apr. 
2.  The  second  tier  of  columns  and  the  second  floor  slab 
(3100  cu.yd.)  were  completed  between  Apr.  6  and  14, 
six  working  days,  which  makes  the  average  production  of 
concrete  for  the  second-floor  slab  450  cu.yd.  per  day  from 
two  %-yd.  mixers.  The  largest  single  day's  run  from 
the  two  mixers  was  550  cu.yd.  and  the  largest  day's  run 
from  one  machine  was  308  cu.yd.  These  were  all  8-hr. 
days. 

The  labor  required  for  each  mixer  to  deliver  concrete 
into  the  hoist  bucket  ready  for  hoisting  is  as  follows :  Two 
men  at  the  measuring  hoppers  in  the  tunnel,  1  man 
unloading  cement  from  car  to  mixer  platform,  1  man 
placing  cement  in  mixer,  1  man  operating  mixer;  half 
of  hoisting  engineman's  time  operating  skip  car;  occa- 
sional services  of  train  crew  dumping  stock  off  cars  into 
storage.  This  force  actually  turned  out  concrete  at  the 
rate  of  60  batches  per  hour  for  periods  of  several  hours' 
duration. 
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FIG.  3.    METHOD  OF  SUPPORTING  THE  CONCRETING 
CHUTES  FROM  THE  ELEVATOR  TOWER 

The  reinforcing  steel  was  furnished  by  the  Concrete 
Steel  Products  Co.  in  connection  with  plans  for  the 
Leonard  system  of  flat-slab  construction.  The  steel 
received  on  the  job  was  already  fabricated  as  far  as  pos- 
sible; that  is,  heavy  bars  were  bent  ready  for  placing,  and 
the  column  spirals  were  delivered  made  up  but  collapsed 
to  reduce  bulk  in  shipment.  Therefore  no  elaborate 
bending  plant  was  necessary,  and  as  a  very  small  range  of 


FIG.  4.    DETAILS  OP  CONCRETE  MIXER  SHOWING 
CEMENT  SUPPLY 


bar  sizes  was  employed,  no  great  storage  space  was  needed. 
The  bars  for  the  four-way  slabs  were  placed  in  long 
lengths,  wired  together  at  the  intersections  over  the  col- 
umn heads.  The  network  of  wires  at  the  column  heads 
was  sufficiently  open  to  offer  no  particular  obstruction  I.. 
the  placing  and  tamping  of  concrete. 

The  methods  used  in  form  construction  follow  closely 
the  accepted  practice  for  flat-slab  jobs.  Metal  column 
forms  of  the  Johnson  system  are  erected  inside  of  a  four- 
post  framework  which  supports  the  rectangular  column 
head,  which  in  turn  carries  the  flared  top  section  of  the 
metal  column  form.  The  supporting  framework  for  flat- 
slab  forms  is  carried  by  the  four-post  structures  around 
I  he  columns.  The  center  of  each  panel  is  supported  by 
shores  rendered  adjustable  by  the  usual  double  wedges. 

Special  construction  will  be  necessary  to  carry  the 
third  floor  over  the  72-ft.  space  occupied  by  the  trestle. 
Two  lines  of  columns  divide  this  space  into  24-ft.  spans, 
but  the  necessity  of  maintaining  car  operation  on  the  tres- 
tle while  this  floor  is  being  constructed  makes  it  impos- 
sible to  use  any  shores  between  columns,  and  the  false- 
work around  the  columns  must  be  kept  within  the  limits 
of  car  clearances. 

A  small  carpenter  shop  fitted  with  cutoff  saw,  rip  and 
crosscut  table  saws  furnished  all  the  special  equipment 
needed  for  the  formwork  involved.  The  abnormal  speed 
requirements  were  met  without  difficulty  by  providing 
20%  more  lumber  than  would  otherwise  have  been  re*- 
quired,  by  a  thorough  system  of  routing  the  forms  and 
by  designing  them  so  as  to  involve  the  minimum  of  alter- 
ations. 

The  building  was  designed  for  the  Midland  Warehouse 
&  Transfer  Co.  by  S.  Scott  Joy,  architect,  of  Chicago 
It  is  being  constructed  by  the  Stone  &  Webster  Engineer- 
ing Corporation,  of  Boston  and  Chicago. 


A  Novel  System  of  Canal  Towing  has  been  operated  experi- 
mentally on  the  Dortmund-Ems  Canal  in  Germany  and  is 
described  in  a  report  to  the  Department  of  Commerce  by 
United  States  Consul  George  Eager,  at  Barmen,  Germany.  In 
thIS  system  a  line  of  40-lb.  steel  rails  is  laid  along  the  bottom 
ol  the  canal  and  anchored  against  longitudinal  motion  by 
rigid  lateral  bars  spaced  about  175  ft.  apart.  These  bars 
are  hinged  at  their  anchorages,  thus  permitting  the  rail  to 
be  raised  from  the  bottom  and  even  brought  to  the  surface 
of  the  water  if  required.  The  tugboat  has  a  pair  of  vertical 
shafts  carrying  grooved  wheels  which  grip  the  rail  The 
wheels  are  rotated  by  the  application  of  power  and  thus 
propel  the  boat  forward.  The  tug  is  provided  with  means  to 
grip  or  release  the  rail  as  desired,  and  also  with  a  propeller 
for  movement  in  harbors,  rivers,  etc.  In  order  to  provide 
tor  traffic  in  both  directions,  a  double  line  of  rails  is  laid 
along  the  canal.  This  necessitates  the  tugs  being  of  suffi- 
ciently narrow  beam  to  allow  them  to  pass  without  dropping 
the  rail. 

A  System  of  Foreshore  Structures  to  prevent  erosion  was 
completed  in  July  on  the  south  shore  of  Limon  Bay  at  the 
Atlantic  entrance  to  the  Panama  Canal.  Three  permanent 
shore  dikes  were  erected  with  the  center  one  about  a  quarter 
of  a  mile  west  of  the  center  line  of  the  Canal.  The  system  in- 
cludes 25  timber  groins,  which  will  supplement  the  dikes  in 
preventing  shore  erosion  and  consequent  heavv  silting  in  the 
Canal  channel.  The  three  dikes,  according  to  the  "Canal 
Record,"  are  spaced  500  ft.  apart  c  to  c.  and  are  parallel  to 
the  axis  of  the  Canal.  They  extend  north  and  south,  lying 
practically  at  right  angles  to  the  original  shore  line.  The 
longest  is  700  ft.,  the  center  dike  is  400  ft.  long,  and  the  third 
200  ft.  Each  is  about  8  ft.  wide  at  the  top,  the  sides  sloping 
1  on  1.  The  rock  used  in  their  construction  was  obtained 
from  Gaillard  Cut.  The  groins  are  heavy  timber  fences  built 
at  right  angles  to  the  shore  line.  Each  extends  about  a  foot 
above  high  water  and  down  the  slope  of  the  beach  from  high- 
water  mark  to  low-water.  Their  average  length  is  100  ft., 
and  they  are  spaced  400  ft.  apart. 
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Bns&gg2*»innis  f©s>  Cost  ©If  Ta©s§ 

Diagrams  for  the  determination  of  the  economic  value 
of  ties  have  been  prepared  for  the  use  of  the  engineers 
and  the  tie  department  of  the  Canadian  Pacific  Ry., 
under  the  direction  of  J.  G.  Sullivan,  Chief  Engineer 
(Western  Lines),  Winnipeg,  Canada.  There  are  three 
diagrams,  and  one  of  these  is  given  herewith.  They  are 
based  on  a  formula  given  by  the  Tie  Committee  of  the 
American  Railway  Engineering  Association  in  the  1915 
"Proceedings"  (except  that  as  there  printed  it  includes 
a  typographical  error).  The  formula  is  as  follows: 
OR  (1  +  R)N  _      0  (1  +  R)N 


The  same  result,  however,  can  be  obtained  by  taking 
from  the  diagram  the  annual  cost,  using  the  estimated 
value  of  the  new  tie,  and  deducting  from  this  the  interest 
per  annum  at  the  given  rate  on  this  difference.  For  exam- 
ple, if  it  is  estimated  that  it  will  cost  80c.  to  renew  a  tie 


I  +  A 


(1  +  R)1 


l      (l  +  RY 


R 


or 


I  +  A 


Amount  of  C  after  N  years 
Amount  of  $1  annuity  for  N  years 

C  =  Final  cost  of  tie  in  place ; 
/?  =  Rate  of  interest; 
I  =  Interest  =  C  R; 
A  =  Life  of  ties  in  years ; 

.1  =  Annual  contribution  to  sinking  fund,  which  at 
compound  interest  will  provide  for  renewal 
at  end  of  life  of  tie. 
Example:  C  =  $1.40.   N  =  20  years. 


From  table        (1  +  R)N  = 
(1  +  R)N  —  1  _ 


From  table - 


R 


2.6533. 
33.0GG0 . 


R  =  5%. 
log  =  0.4237860 

log=  1.5193817 


2.9044043 

C  =$1.40  .  .  .  log  =  0.1461280 


%=  1.0505323 

A  +  I  =  $0.11234. 

The  three  diagrams  show  the  value  of  I  plus  A,  from 
which  the  annual  cost  per  tie  can  be  taken  for  ties  costing 
from  40c.  to  $1.50  and  varying  in  life  from  2  to  25  years. 
Mr.  Sullivan  states  that  they  could  be  made  much  easier 
if  they  only  showed  the  value  of  .4 — that  is,  the  amount 
required  to  be  subscribed  annually  to  form  a  sinking  fund 
which  would  purchase  a  tie.  To  this  would  be  added 
direct  the  interest  on  the  first  cost  of  the  tie.  This  would 
have  a  slight  advantage  over  the  present  form  in  a  ease 
where  the  cost  of  the  present  tie  will  differ  from  the  esti- 
mated cost  of  the  new  tie. 


Z    4    6    8    10    \l    14   16    18   10  H  & 
Life  of  Tie  in  Years 

COST  PER  TIE  PER  YEAR 
For  ties  varying  in  total  cost  and  in  length  of  life;  money 
figured  at  5%  interest 

which  cost  in  place  75c.  and  will  last  8  years,  money  fig- 
ured at  5%,  take  from  the  diagram  the  annual  cost  of 
an  80c.  tie  lasting  8  years,  which  is  12.4c,  and  deduct 
from  this  the  interest  at  5%  on  the  difference  in  the  actual 
cost  and  the  estimated  cost  of  the  renewal,  5c,  which  is 
0.25c.  This  makes  the  annual  cost  12.15c.  instead  of 
12.4c 

With  the  diagrams  are  three  tables  giving  the  annual 
cost  of  ties  lasting  various  lengths  of  time  and  costing 
(in  place)  various  sums.  These  are  figured  for  money  at 
4,  5  and  6%.    One  of  the  tables  is  given  herewith. 


TABLE  OF  ANNUAL  COST  OF  TIES  LASTING  VARIOUS  LENGTHS  OF  TIME,  COSTING  IN  PLACE  VARIOUS  SUMS,  MONEY  FIGURED  AT  5% 

INTEREST;  CANADIAN  PACIFIC  RY. 


Life  in 
Years 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 


$0.40 
0  420 
.215 
.147 
.113 
.092 


$0.50 
0.525 
269 
.184 
.141 
.115 
.098 
.086 
.078 


$0.00 
0  630 
.322 
.221 
.169 
.139 
.118 
.104 
.093 
.084 
.077 


$0  70 

0 '.  376 
.257 
.198 
.162 
.138 
.121 
.109 
.098 
091 
.084 
.079 


$0.80 

0^430 
.294 
.226 
.185 
.157 
.138 
.124 
.112 
.104 
.090 
.090 
.085 


Cost  in  Place 
$0.90  $1  00 


484 
331 
254 
208 
177 
155 
139 
126 
117 
108 
102 
096 
090 
0S7 
083 


0.538 
.368 
.282 

230 
.196 
.172 
.156 
.141 
.129 
.120 
.113 
.107 
.101 
.096 
.092 

0S9 
.086 

0S3 
.089 
.073 


$1.10 


0.405 
.310 
.254 
.216 
,190 
.171 
.155 
.142 
.132 
.124 
.117 

111 
.106 
.101 
.098 
.094 
.091 

08S 
.086 
.084 
.082 
.0S0 
.078 


$1.20 

$1.30 

$1.40 

$1.50 

0^442 

.338 

0.367 

0  396 

0.423 

.278 

.301 

.324 

.345 

236 

.256 

.276 

.294 

.208 

.225 

.242 

.258 

.186 

.202 

.218 

.234 

.168 

.182 

.196 

.210 

.154 

.168 

.182 

.195 

.144 

.156 

.168 

.180 

.136 

.147 

.158 

.169 

.128 

.138 

.149 

.160 

.121 

.131 

.141 

.151 

.116 

.125 

.135 

.144 

111 

.120 

.129 

.138 

.107 

.115 

.124 

.133 

.103 

.111 

.  120 

.129 

.099 

.108 

.116 

.124 

.096 

.105 

.112 

.120 

.094 

.101 

.  109 

.117 

.091 

099 

.106 

.114 

0S9 

.096 

104 

111 

.087 

.094 

102 

.109 

.085 

.092 

.10C 

.10? 
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ana  Metering  Sts^ 

By  Alan  A.  Wood* 
The  sewage  from  Washington  Park,  a  small  outlying 
residential  section  of  the  City  of  Providence,  flows  by 
gravity  to  a  point  about  100  ft.  distant  from  the 
Providence  Eiver.  Prom  here  it  is  lifted  against  a  head 
of  30  ft.  into  the  settling  basins  of  the  precipitation  plant 
at  Field's  Point,  several  hundred  yards  away.  The  sewage 
is  free  from  factory  wastes.  The  pumping  station  is 
shown  in  the  accompanying  figures. 

The  pumping  system  is  entirely  in  duplicate.  A  12-in. 
cast-iron  main  discharges  into  the  pump  suction  well. 
From  here  a  Y-connection  communicates  with  two 
rectangular  storage  chambers.  Each  storage  chamber  has 
a  capacity  of  about  30,000  gal. ;  under  normal  conditions 
each  basin  has  sufficient  capacity  to  furnish  storage  for 
the  total  flow  for  a  period  of  2-1  hr.  The  normal  dry- 
weather  rate  of  flow  is  about  23,000  gal.  per  24  hr.;  a 
combined  sewerage  system  is  in  use,  so  that  this  amount 
is  frequently  augmented  by  storm  water.  Before  reach- 
ing the  pumps  the  sewage  passes  through  bar  screens 
(bars  at  1-in.  intervals). 

Each  chamber  serves  as  the  suction  well  of  a  12-in. 
vertical  electrically  driven  pump  with  a  normal  rating  of 
800  gal.  per  min.  Each  pump  is  driven  by  a  10-hp. 
alternating-current  motor  mounted  on  the  same  shaft. 
The  pumps  are  located  below  the  motors  in  the  basement, 
and  are  so  placed  as  to  operate  under  a  maximum  head 
of  6  ft.  on  the  suction. 

In  order  to  minimize  labor  cost  it  was  desired  to  have 
a  plant  as  nearly  automatic  in  operation  as  possible.  The 
small  volume  handled  makes  it  impracticable  to  run  the 
pumps  continuously.    Therefore,  each  motor  is  equipped 


The  apparatus  is  housed  in  a  neat  stucco  building.  In 
the  first  winter  some  trouble  was  experienced  from  freez- 
ing, although  an  attempt  was  made  to  heat  the  building 
by  electric  current.  This  proved  expensive  as  well  as 
unsatisfactory,  so  that  a  simple  hot-water  heating  system 
was  installed  in  its  place  and  the  heating  problem  appar- 
ently has  been  solved. 

In  order  to  obtain  accurate  knowledge  of  the  amount 
of  sewage  from  this  district  and  to  check  the  operation 


FIG.  1.   WASHINGTON  PARK  SEWAGE -PUMPING 
STATION,  PROVIDENCE,  R.  I. 

of  the  pumps,  a  12-in.  venturi  sewage  meter  was  installed. 
The  venturi  tube  is  placed  in  the  common  discharge  line 
from  the  two  pumps  and  is  of  sufficient  capacity  to  take 
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FIG.   2.     PLANS  AND   ELEVATIONS,   WASHINGTON  PARK  PUMPING  STATION 


with  a  starting  switch  operated  from  a  float  in  the  pump- 
suction  basin,  automatically  starting  or  stopping  the 
motors  when  the  suction  level  reaches  a  predetermined 
minimum  or  maximum.  This  arrangement  has  operated 
very  satisfactorily  for  the  year  and  a  half  in  which  the 
plant  has  been  running. 

An  independent  switch  on  the  ground  floor  of  the 
building  controls  the  starting  and  stopping  of  the  motors, 
regardless  of  the  position  of  the  float  switch. 

*16  Glendale  Ave.,  Providence,  R.  I. 


the  discharge  from  one  pump  or  from  both.  The  tube 
is  especially  designed  for  this  service,  being  equipped 
with  cleaning  devices  for  preventing  the  solids  from  clog- 
ging the  vent  holes  and  pressure  chambers.  These  have 
been  cleaned  once  since  the  plant  was  installed;  early  in 
J une  of  this  year  about  a  pint  of  sludge  was  removed  from 
the  inlet  and  throat  pressure  chambers.  The  small 
amount  of  accumulation  seems  to  indicate  a  tendency 
for  solids  to  pass  through  the  meter  tube  and  not  to  adhere 
to  the  interior  or  pass  into  the  vent  holes. 
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FIG.  3.    PUMP  MOTOR,  VENTURI  RECORDER 
AND  CONTROL  BOARD 


With  the  venturi  tube  is  employed  the  register-indicator- 
recorder  shown  in  Fig.  3.  This  registers  the  quantity  of 
sewage  being  pumped,  indicates  the  rate,  and  also  furnishes 
a  record  chart  which  reveals  constantly  the  condition  of 
the  pump.  The  lower  of  the  three  dials  is  double-gradu- 
ated, the  outer  circle  indicating,  in  black  characters,  the 
rate 'in  gallons  per  minute  and  the  inner  circle  showing 
at  the  same  time,  in  red  characters,  the  rate  of  flow  in 
gallons  per  24  hr. 

The  utility  of  these  charts  has  been  repeatedly  demon- 
strated. Eor  instance,  on  Sept.  12  the  west  pump  reached 
a  maximum  of  9:50,000  gal.  per  24  hr.  and  maintained 
while  in  operation  an  average  rate  of  pumpage  of  750,000 
gal.  per  24  hr.,  compared  with  a  rated  capacity  of  1,150,- 
000  gal.  On  that  day  the  pump  casing  was  removed  and 
the  pump  cleaned.  On  Sept.  13  the  west  pump  moment- 
arily reached  a  maximum  rate  of  1,325,000  gal.  per  24 
hr.  and  maintained  while  in  operation  an  average  rate 
of  1,200,000  gal.  per  24  hr.  Cleaning  thus  increased  the 
rate'of  discharge  by  42.5%  and  resulted  in  a  51.5%  saving 
in  current  due  to  the  increased  efficiency  of  the  pump.  On 
Sept,  12  the  pumps  were  running  about  %  hr. ;  this  time 
was  reduced  20%  on  Sept.  13. 

The  total  labor  charge  against  the  plant,  including 
cleaning  of  building  and  caring  for  heater,  taking  ob- 
servations, etc.,  is  the  time  of  one  man  for  4  hr.  per  day. 

The  writer  is  indebted  to  the  courtesy  of  Frederick  O. 
Clapp,  Assistant  Engineer,  for  assistance  in  rendering  the 
material  for  this  article  available.  The  plant  was  designed 
under  the  direction  of  Otis  F.  Clapp,  then  City  Engineer. 

8  . 

Asphalt  and  Petroleum  in  the  Philippines— The  division  of 
mines  of  the  Philippine  Bureau  of  Science  has  recently  ex- 
amined the  deposits  of  asphalt  in  Leyte,  which  were  reported 
a  little  more  than  a  year  ago.  The  principal  result  of  this 
examination  was  the  discovery  of  a  large  deposit  of  rock  as- 
phalt near  the  town  of  Villaba  and  at  a  point  very  much 
nearer  to  the  coast  than  was  the  original  discovery. 


By  Kenneth  A.  Heron* 

The  Dallas  and  Warner  reservoirs  of  the  Modesto 
Irrigation  District  are  formed  by  a  series  of  low  earth 
dams.  When  full  the  reservoirs  will  have  a  combined 
capacity  of  28,000  acre-feet,  will  submerge  about  2400 
acres,  and  have  an  average  water  depth  of  a  little  less 
than  12  ft.  Although  constructed  four  or  five  years  ago, 
the  reservoirs  had  been  used  but  little  before  the  season 
of  1914. 

When  partly  full  or  when  water  was  passing  through 
the  reservoirs,  the  loss  in  seepage  was  quite  noticeable. 
To  determine  just  what  portion  of  the  reservoir  water 
was  lost  in  this  manner,  observations  were  made  by  the 
writer  in  1914. 

Ten  borings  100  ft.  apart  were  made.  Although  these 
did  not  reach  across  the  reservoir,  it  is  believed  that 
they  disclosed  the  material  under  the  reservoir  bed.  All 
the  boles  showed  a  layer  of  hardpan  (not  very  firmly 
cemented  sand  and  gravel)  from  2  to  8  ft.  thick,  covered 
and  underlaid  with  sand,  silt  and  adobe  for  an  average 
thickness  of  about  12  ft.  Under  this  was  found  a  stratum 
of  sand  from  10  to  40  ft.  thick.  This  in  turn  was  under- 
laid with  a  gravel  and  clay  conglomerate  to  an  unknown 
depth.  The  hardpan  stratum,  which  if  continuous  could 
be  depended  upon  to  prevent  excessive  seepage,  is  in  this 
locality  rolling  and  broken  and  of  various  thicknesses. 

The  water  surface  of  the  reservoirs  is  from  100  to 
120  ft.  above  the  water  surface  of  the  Tuolumne  River 
to  the  south  and  is  considerably  above  Dry  Creek  to 
the  north.  Each  stream  is  near  the  reservoirs  and  each 
forms  an  excellent  drainage  channel  for  seepage.  The 
great  area  of  water  surface  and  small  depth  result  in  a 
large  amount  of  water  being  lost  in  evaporation  during 
the  hot  summer  months,  and  the  large  area  of  porous 
reservoir  bottom  submerged  offers  an  underground  outlet 
to  vast  quantities  of  stored  water. 

Records  of  Evaporation  from  Reservoir 
To  determine  the  amount  of  water  lost  through  evapor- 
ation in  the  two  reservoirs,  an  evaporation  pan  (Fig.  1) 
was  placed  in  the  Dallas  reservoir.    The  pan  was  3x3  ft. 
in  plan  and  18  in.  deep,  made  of  No.  16  gage  galvanized 
sheet  iron.    It  was  firmly  braced  with  angle  irons.  In 
its  center,  in  a  vertical  position,  was  placed  all  iron  pin 
A  in.  in  diameter  and  12  in.  long,  with  a  sharp  point. 
The  pan  was  placed  in  an  opening  in  the  center  of  a 
15xl5-ft.  float,  in  such  a  position  that  the  average  top 
of  the  water  in  the  pan  was  even  with  the  water  surface 
of  the  lake.    The  float  was  provided  with  sides  around 
the  edges  so  as  to  prevent  waves  tipping  it  and  was 
located  in  such  a  position  that  it  was  under  the  constant 
surveillance  of  the  reservoir  keeper.    Its  position  was 
changed  from  time  to  time  as  the  water  m  the  lake 
lowered,  and  at  all  times  it  was  kept  in  such  a  position 
as  to  make  the  evaporation  conditions  m  the  pan  as 
nearly  as  possible  similar  to  those  which  acted  on  the 
water  surface  of  the  reservoir.    Records  were  started  by 
filling  the  pan  with  water  to  the  top  of  the  pm.  Once 
a  week  thereafter  and  on  the  last  day  of  each  month 
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water  was  added  with  a  measure  in  such  an  amount  as 
to  bring  the  surface  again  even  with  the  top  of  the  pin. 
Records  of  the  amount  of  water  required  to  do  this  were 
kept,  as  well  as  the  amount  of  evaporation  measured  on 
the  pin  with  a  rule.  Both  methods  checked  very  closely, 
but  the  water  measurment  was  assumed  as  the  correct 
amount  of  evaporation. 

Reservoir  Seepage  Observations 
During  the  month  of  May,  1910,  the  average  maximum 
depth  of  water  in  the  Dallas  reservoir  was  3.63  ft.,  the 
average  submerged  area  was  310  acres,  and  the  total  loss 
in  water  depth  was  1.14  ft.  The  recorded  evaporation 
in  May,  1914,  was  0.425  ft.  The  seepage  is  therefore 
estimated  at  0.715  acre-feet  per  acre  of  reservoir  bottom 
at  an  average  maximum  water  depth  of  3.63  ft.,  and 
this  is  assumed  to  be  the  case  at  all  times  when  the 
same  conditions  exist. 

During  the  season  of  1914  gaging  stations  were  main- 
tained above  and  below  the  reservoirs  and  records  of 
inflow  and  outflow  were  kept.  Gages  were  observed  daily 
in  both  reservoirs.  The  rainfall  during  February,  as 
recorded  by  the  Grange  Co.  at  Modesto,  was  0.406  ft. 
The  February  observations  are  summarized  in  Table  1. 

TABLE  1.    EVAPORATION  AND  SEEPAGE  FROM  RESER- 
VOIRS, FEBRUARY,  1914 


It  is  apparent  that  these  seepage  losses  are  greater  as 
the  depth  of  water  in  the  reservoir  increases.  From  the 
data  a  curve  has  been  drawn  (Fig.  2)  of  the  estimated 
mean  seepage  in  acre-feet  per  acre  of  reservoir  bottom  at 
different  average  maximum  depths  of  water  in  the  res- 
ervoirs. 

There  is  a  possibility  that  the  reservoirs  will  to  some 
extent  silt  their  bottoms  and  thereby  decrease  the  seepage 

?5r 


Mean  Esti- 

Area  mated 

Sub-  Evap-  Seep- 

merged,  oration,  age, 

Acres  Acre-Ft.  Acre-Ft. 

Dallas  Reservoir.  1540  154  8446 

Warner  Reservoir   367  37  1101 


Total 
Loss, 
Acre-Ft. 
8600 
1138 


Acre-Ft. 
Max-  Seepage 
imum  per  Acre 
Sub- 
merged 
5.48 
3.00 


Depth 
Ft. 
19.5 
6.5 


Total    1907  9738 

During  May,  1914,  the  recorded  evaporation  from  the 
water  surface  of  the  Dallas  reservoir  amounted  to  0.425 
acre-feet  per  acre  of  water  surface.  Careful  records  were 
kept  of  all  water  in  the  canals  during  the  month  and 
the  seepage  from  the  reservoirs  as  determined  is  thought 


12       3       4       5       6  7 
Loss  per  Mon+h  in  Acre  Feet  per  Acre  of 

Reservoir  Bo-ttom  submerged 

FIG.  2.    RESERVOIR  SEEPAGE  LOSSES 

losses.  The  water  passing  into  them,  however,  carries 
very  little  suspended  matter,  as  can  be  observed  at  the 
bikes  at  the  reservoir  intake,  where  very  little  sediment 


is  deposited. 


FIG 


EVAPORATION  STATION  NEAR  MODESTO,  CALIF. 


to  be  very  close.  Assuming  on  account  of  the  almost 
even  depth  of  water  in  the  two  reservoirs  that  the  seepage 
losses  m  each  were  proportional  to  the  acreage  submerged 
by  each,  the  losses  in  the  two  reservoirs  were  as  shown 
by  Table  2. 

TABLE  2.    EVAPORATION  AND  SEEPAGE  FROM  RESER- 
VU1-K&,  MAY,  1914 
Mean 


Area 
Sub- 
merged, 
Acres 

Dallas  Reservoir.  730 
Warner  Reservoir  367 

Total   1097 


Evap- 
oration, 
Acre-Ft. 
311 
155 

466 


Seep- 
age, 
Acre-Ft. 
3319 
1668 


Total 
Loss, 
Acre-Ft. 
3630 
1823 

5453 


Max- 
imum 
Depth, 
Ft. 
9.1 
9.5 


Acre-Ft. 
Seepage 
per  Acre 

Sub- 
merged 
4.54 
4.54 

4.54 


A   Gasoline-Electric  Car  equipped  with   a   200-hp.  engine 
has  been  built  for  the  New  Zealand  Government  railways  by 
the  Midland  Railway  Carriage  &  Wagon  Co.,  of  Birmingham, 
England.    The  car,  which  is  described  in  London  "Engineer- 
ing" of  June  25,  is  especially  noteworthy  because  it  is  equipped 
with  the  Thomas  transmission,  an  ingenious  form  of  com- 
bined mechanical  and  electrical  drive  from  the  engine  to  the 
car  wheel.   The  objection  raised  to  the  usual  form  of  gasoline- 
electric  drive  is  that  when  the  engine  and  car  are  running  at 
full  speed  it  has  a  constant  percentage  of  loss  due  to  the  con- 
version   of   the    mechanical    energy    into    electricity    in  the 
generator  and  back  again  to  mechanical  energy  in  the  motors. 
In   the  Thomas  transmission,   the   electrical   generators  are 
used  only  in  starting  the  car  and  bringing  it  up  to  speed 
The  construction  is  such  that  there  is  a  gradual  change  from 
electrical  to  mechanical  transmission  as  the  speed  increases 
The  engine  is  an  eight-cylinder  machine  of  the  V-type  with 
a  normal  speed  of  900  r.p.m.  and  a  maximum  speed  of  1500 
From  experience  with  a  similar  car  of  160  hp.  in  service  on 
the  South  African  Government  railways,  it  is  estimated  that 
a  fuel  consumption  of  1  gal.  of  gasoline  per  200  ton-miles- 
run  will  be  obtained.    The  car  on  which  this  engine  is  to  be 
placed  is  62  ft.  6  in.  long  and  7  ft.  wide.    It  is  to  run  on  a 
3  ft.   6  in.   gage  track  and  is  mounted  on  two  four-wheel 
trucks.    The  car  with  its  underframe  but  without  the  body 
weighs  20  tons,  of  which  the  motive-power  equipment  con- 
stitutes about  eight  tons. 
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SYNOPSIS — Cutting  through  a  railway  fill  to 
connect  two  dead-end  streets  in  Springfield,  Mass. 
One  street  passes  under  two  station  buildings. 

Springfield,  Mass.,  is  noted  for  long  blocks  between 
cross  streets.  Until  recently  the  most  notable  examples 
of  this  shortcoming  were  the  blocks  paralleling  the 
Boston  &  Albany  R.R.,  which  approaches  from  the 
northeast  and  from  a  geographical  point  of  view  cuts 
the  city  into  nearly  equal  parts.  But  three  streets  for- 
merly connected  the  northerly  and  southerly  halves  of 
the  city  in  a  distance  of  over  two  miles,  or  between  the 
outskirts  of  the  city  and  its  waterfront  on  the  Con- 
necticut River,  which  flows  approximately  from  north 
to  south. 

The  main  business  section  of  the  city  lies  along  and 
between  four  streets  nearly  parallel  to  the  river  front 
and  hence  crossing  the  railway  at  right  angles.  In  this 
part  of  the  city  the  tracks  are  elevated,  being  carried 
on  an  earth  fill  between  masonry  retaining  walls.  Two 
of  the  streets  had  been  carried  under  the  railway  at  the 
time  the  tracks  were  raised,  but  the  other  two  came  to 
dead  ends  on  each  side  of  the  railway  fill.  One  of 
these  was  the  waterfront  street  and  the  other  the  mid- 
dle street  between  the  two  existing  through  streets. 

The  extension  of  Water  St.  along  the  river  was  com- 
plicated by  its  intersecting,  not  only  the  four  track:;  of 


'the  Boston  &  Albany  R.R.,.  but  also  the  ends  of  two 
connections — the  Boston  &  Maine  R.R.  going  north  on 
the  river  bank  and  the  New  York,  New  Haven  &  Hart- 
ford R.R.  going  south.    The  extension  of  the  other. 


FIG.  2. 


NORTH  SIDE  OF  UNION  STATION,  SPRINGFIELD. 
MASS.,  BEFORE  BEGINNING  UNDERPASS 


hraa'c  N/Jnc 
Lyman  St 


PROFILE 
ON  CENTER  LINE. 
LYMAN  ST 


PROFILE  ON  CENTER  LINE.  DWIGHT  ST  EXTENSION 
FIG.  1.  GENERAL  PLAN  OF  DWIGHT  ST.  UNDERPASS,  SPR 


Dwight  St.,  was  complicated  by  its  passing  through  the 
union  station  buildings,  served  by  four  tracks  and  used 
by  all  three  railways.  The  station  is  in  two  parts  of 
almost  identical  construction,  one  north  and  the  other 
south  of  the  tracks,  with  a  covered 
idand-platform  between. 

The  north  side  of  the  station  at  the 
time  of  beginning  work,  March,  1914, 
is  shown  in  Fig.  2  and  the  south 
side  in  Fig.  3.  There  was  no  par- 
ticular difficulty  in  connection  with 
excavation  under  the  buildings.  The 
walls  and  partitions  were  carried  on 
needle  beams  and  girders  made  of 
steel  I-beams  supported  by  a  trestle- 
work  of  timbers  (Fig.  4).  The  work 
at  Dwight  St.  involved  the  construction 
of  a  new  refrigerator  for  the  north  sta- 
tion restaurant  to  replace  one  in  the 
basement  and  the  installation  of  an 
electric  elevator  to  replace  one  of  the 
plunger  type;  the  entire  rearrangement 
of  water,  steam  and  sewer  pipes  and  the 
installation  of  two  Kane  gas-fuel  boil- 
ers.to,  replace  the  old  boilers  in  the  two 
basements.  Temporary  quarters  had  to 
be,  provided  for  the  United  States  mail, 
two.  express  companies  and  a  news  com- 
pany. The  restaurant  in  the  south  sta- 
tion was  abandoned  during  construc- 
tion under  this  building  and  the  one  in 
the  north  station  was  abandoned  after 
the  south  station  had  been  restored. 

The  original  excavation  was  only 
sufficient  to  build  the  two  abutments 
ingfield,  mass.     (see  general  plan  Fig.  1  and  Figs.  5 
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PIG.  3. 


SOUTH  SIDE  OF  UNION  STATION,  SPRINGFIELD 
MASS.,  BEFORE  BEGINNING  UNDERPASS 


and  6).  When  these  were  completed  the  permanent 
girders  under  the  buildings'  walls  were  placed  (Fig.  8) 
by  the  use  of  a  locomotive  crane  and  a  fixed  revolving 
derrick,  after  which  the  excavation  between  the  abut- 
ments and  under  the  building  was  completed. 

Before  starting  excavation  under  the  tracks,  piles  were 
driven  to  from  5  to  10  ft.  below  the  grade  of  the  fin- 
ished street,  to  form  what  might  be  termed  a  subter- 
ranean trestle.    The  piles  were  driven  between  the  ties 
and  the  bents  capped  and  stringers  placed  between  train 
movements  without  disturbing  traffic,  notwithstanding 
there  were  300  train  movements  a  day  between  8  a.m. 
and  6  p.m.    Only  one  track  at  a  time  was  out  of 
commission.    No  excavation  was  done  except  what  was 
absolutely  necessary  to  place  the  caps  and  stringers  of 
the  trestle  and  to  build  the  abutments,  until  the  steel- 
floor  system  was  in  place.    The  backfill  behind  the  abut- 
ments was  made  with  wheelbarrows  running  on  the  bridge 
seat  before  placing  the  steel.    Fig.  9  shows  the  scheme 
Ox  excavation. 

The  steel-floor  system  (Fig.  7  for  detail)  was  erected 
m  three  sections,  one  at  a  time,  on  the  completed  abut- 
ments under  the  island-platform  canopy.  The  canopy 
and  a  pair  of  tracks  were  then  removed,  and  by  the  use 
of  hoisting  engines  a  floor  section  22  ft.  wide  under 
a  pair  of  tracks  was  rolled  into  place.  The  section  for 
the  gap  under  the  island  platform  was  built  last.  Two 
weeks  was  allowed  for  the  concrete  of  each  section  to 
harden  before  rolling  it  into  place. 


FIG.  4.     NEEDLE -BEAMS  AND  GIRDERS  FOR 
SUPPORTING    BUILDING  WALLS 

For  the  railway  trestle  white-oak  piles  and  long-leaf 
yellow-pine  timbers  meeting  the  specifications  of  the 
New  York  Central  &  Hudsdn  River  R.R.  (lessees  of  the 
Boston  &  Albany)  were  used.  The  cost  of  driving  aver- 
aged 27c.  per  lin.ft.,  and  7099  lin.ft.  of  piles  were  driven. 
The  temporary  trestle  cost  $10,500.  No  piles  were  re- 
quired for  the  foundations  under  the  abutments,  as  the 
material  is  a  hard-packed  river  sand. 

The  following  are  the  chief  statistics  of  cost  and  ma- 
terials : 

TOtiolCnfnnlTaintenanc'e'  including  trestle  and  sta- 

Total  cost  of  steel  superstructure  delivered '. 67  441 
Steel  contract,  1601.77  tons   SMlJ 

WXat» erection' o£'    •' :  •'  •' : : : : : 

To^i         *  .se.wr *     JS2  * ^  2U>Z 

Quantities 

Excavation    ok  <?or 

Backfilling-    ZH??  cu-yg- 

1:3:5  concrete    abutments ."  \ .' .' .'  \  \  \  \  \  \  \  \  \  \  \  \  \  \      |^||  ™  ^ 

3:2:4  bridge    seats   '?4i 

1:2:4  reinforced   concrete...  ......... \ 558  cSvd" 

Gunite  facing  of  abutments  ... i  300  sn  vd 

6-in.   tile  drain   ?&yf?- 

Reinforcing   steel   or  oio  U, 

Steel   superstructure   1  Ini   «  ; 

Timber  left  in  place   i\ \\ \  \ 20  790'  ft    R  M 

Waterproofing  track  platform. ...  \  \      i'oOO  so  y^l 

Waterproofing  driveway  slabs   'gOO  snvri 

Total  length  of  Dwight  St.  underpass.  .  . t$7  ft 

Length  under  steel   (width)  «°  £ 

Clearance  under  steel..  14  ft   8  in 

The  general  contractor  was  the  Holbrook,  Cabot  & 
Rollins  Corporation,  Boston,  Mass. ;  the  subcontractor  for 
the  erection  of  the  steel,  was  Jobson,  Gifford  &  Co.,  New 
York  City ;  the  contractor  for  the  steel  was  the  Phoenix 


FIGS.  5  AND  6.  EXCAVATION  UNDER  STATION  BUILDINGS  F 
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Bridge  Co.  The  engineers  were  the  Samuel  H.  Pitcher 
Co.,  Worcester,  Mass.;  Earl  W.  Green,  Resident  Engi- 
neer; and  F.  C.  Freeman,  Chief  Engineer  of  the  Boston 
&  Albany  R.R.,  who  had  general  supervision  of  the 
building  of  the  trestle  and  restoration  of  the  tracks. 
Work  was  commenced  Mar.  17,  1914,  and  completed 
Dec.  8,  1914,  some  five  months  ahead  of  the  contract 
time  limit. 

Particulars  of  Water  Street  Underpass 

The  work  here  was  very  similar  to  that  at  Dwight  St., 
except  that  it  required  considerable  change  in  grades  of 
surrounding  property  and  the  wrecking  of  some  factory 
buildings.  There  are  10  tracks  over  one  abutment  and 
12  tracks  over  the  other  on  this  underpass,  so  that  the 
pile  trestle  to  temporarily  carry  the  tracks  during  excava- 


tion was  more  complicated.  The  details  of  the  com- 
pleted structure,  however,  are  much  the  same  as  in  the 
Dwight  St.  structure.  The  statistics  of  the  Water  St. 
bridge  follow : 

Total  cost  of  maintenance  of  tracks,  including  trestle  $58,500 

Total  cost  of  steel  superstructure  delivered   42,500 

Steel  contract,  916.45  tons   iS'f S? 

General  contract,  including  erection  of  steel   'lio 

Mill  and  shop  inspection   412 

Total  cost  exclusive  of  sewers,  paving,  land  damages 

and   engineering   184,700 

Quantities 

Excavation    33,204  cu.yd. 

Backfilling    4,308  cu.yd. 

1-3:5  concrete  abutments  and  retaining  walls  3,480  cu.yd. 

1:2:4  concrete  piers  and  bridge  seats   339  cu.yd. 

1:2:4  reinforced   concrete   553  cu.yd. 

8-in.  tile  drain   692  nn.ft. 

Reinforcing  steel   db'„72 

Steel    superstructure   xix-i; 

Timber  left  in  place   8,070  ft.  B.JVL. 

Impervite  facing  on  abutments  and  retaining 

walls    i.175  sq.yd. 

Track  platform  waterproofing   1,500  sq.yd. 


The: 
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FIG.  7.    DETAILS  OF  CONCRETE  AND  STEEL  FLOOR  SYSTEM  FOR  DWIGHT  ST.  UNDERPASS,  SPRINGFIELD.  MASS. 
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FIG.  8.    GIRDER  UNDER  SOUTH  STATION  IN  PLACE 


The  cost  of  pile-driving,  36c.  per  Knit,  was  more 
than  at  Dwight  St.,  because  there  was  about  15  ft.  more 
penetration  into  hard-packed  river  sand.  Some  21,463 
hnit.  of  piles  were  driven.  The  trestle  cost  $55  000 
the  work  being  done  by  the  Boston  &  Albany  R.R.  There 
was  no  delay  or  obstruction  to  railway  traffic  during  con- 
struction; trains  were  detoured  on  temporary  tracks 
when  necessary. 

One  section  of  the  steelwork,  weighing  225  tons,  was 
erected  outside  the  abutments  on  falsework,  and  this  wan 


Kff.  T/fACJfS 


FIG.   9.     EXCAVATION  SCHEME  UNDER  UNION  STATION 
BUILDING,  DWIGHT  ST.,  SPRINGFIELD,  MASS. 

rolled  into  place  in  9  min.  All  the  rest  of  the  steelwork 
was  erected  in  place,  a  section  at  a  time.  The  steel-and- 
concrete-floor  system  complete  is  60x191  ft.  The  clear- 
ance over  the  street  is  14  ft.  2  in. 

The  contractor  for  the  Water  St.  underpass  was  the 
OBnen  Construction  Co.,  New  York  City.  The  sub- 
contractor for  steel  erection  was  the  Perth  Construction 
Co.,  New  York  City.  The  contractor  for  the  steel  and 
the  engineers  were  the  same  as  for  the  Dwight  St.  work. 

m 

Car-Pimllles*s  for  SwitcMiag  at 
Iiadiasftirisd  Plants 

The  use  of  car-pullers  for  shifting  railway  cars  at  in- 
dustrial plants  seems  to  be  increasing  materially,  partly 
on  account  of  their  convenience  where  only  a  few  cars 
are  handled  and  partly  on  account  of  the  charges  made 
by  the  railways  for  switching  service.  Some  of 'these  de- 
vices have  ordinary  cable  drums,  and  others  have  hori- 
zontal or  vertical  winch  heads  or  capstans.  The  vertical 
capstans  enable  the  pulling  rope  to  lead  off  in  any  direc- 
tion. The  service  of  some  motor-driven  and  belt-driven 
car-pullers  built  by  the  Stephens-Adamson  Co.,  of  Aurora 
ill.,  is  noted  below. 

At  one  plant  a  machine  with  a  7i/2-hp.  electric  motor 
hauls  three  40-ton  cars  on  level  track,  the  length  of  haul 
being  from  200  to  800  ft.  About  ten  cars  are  handled 
daily.    A  %-m.  hemp  rope  gave  trouble  by  breakage,  and 


PIG.  10.   VIEW  OF  DWIGHT  ST.  UNDERPASS  COMPLETED 

a  %-in.  wire  cable  which  replaced  it  was  found  to  cut  the 
capstan,  so  that  a  capstan  of  chilled  cast  iron  was  consid- 
ered desirable.  Another  plant  uses  a  belt-driven  machine 
to  haul  three  cars  on  level  track,  and  handles  12  cars  daily. 
At  a  third  plant,  the  railway  company  sets  the  loaded 
cars  on  the  switch  track,  and  the  car-puller  then  hauls 
them  singly  100  to  300  ft,  to  the  track  scales  and  thence 
into  the  plant.  The  empty  cars  are  hauled  from  the  plant 
to  the  switch  track  for  empties.  From  2  to  10  cars  are 
handled  daily. 

Two  motor-driven  car-pullers  are  used  at  a  glass- 
works to  serve  the  coal-handling  plant  and  the  batch- 
handlmg  and  storage  plant  respectively.  The  maximum 
length  of  haul  is  about  300  ft.  in  both  cases.  The  former 
machine,  with  a  20-hp.  motor,  can  handle  ten  loaded  coal 
cars  on  a  slight  down  grade,  and  shifts  from  6  to  10  cars 
daily.  The  latter,  with  a  15-hp.  motor,  can  haul  from 
6  to  8  cars  on  level  track,  and  shifts  from  5  to  8  cars 
daily.  Although  a  switch  engine  is  at  the  works  most 
of  the  time,  the  car-pullers  were  installed  because  it  was 
impracticable  to  call  for  the  engine  every  time  it  was 
desired  to  move  a  car. 

Electric  capstans  for  shifting  cars  are  used  extensively 
m  Europe,  but  more  for  railway  terminals,  clock  sidings, 
coaling  stations,  etc.,  than  at  manufacturing  plants. 

Timber  From  the  National  Forests  in  Alaska  will  be  large- 
ly used  for  the  Alaskan  railway  structures.     The  Alaskan 
Engmeermc  Commission,  which  is  to  build  the  Government 
railway  from  Seward  to  Fairbanks,   has   received  a  permit 
from  the  United  States  Forest  Service  to  cut  85,000  000  ft  of 
timber  in  the  Chugach  National  Forest.     The  permit  is  in 
conformity  with  the  act  of  Mar.  4  last,  which  authorized  the 
Secretary  of  Agriculture  to  permit  the  Alaskan  Engineering 
Commission  and  the  Navy  Department  to  take  from  the  na- 
tional forests  free  of  charge  earth,  stone,  and  timber  for  use 
in  government  works.    The  timber  will  be  cut  in  designated 
areas  along  the  right-of-way  of  the  proposed  railroad,  which 
runs  through  the  Chugach  National  Forest  for  several  miles 
Experiments  and  tests  of  Alaskan  spruce  and  hemlock  are 
being  made  at  the  Forest  Service  laboratory  at  Seattle,  Wash 
and  so  far  have  substantiated  the  opinion  of  foresters  that 
Alaskan  timber  is  sufficiently  strong  for  practically  all  struct- 
ural purposes.    While  these  tests  are  going  on  Forest  Service 
employees  in  Alaska  are  marking  the  timber  to  be  cut  along 
the  proposed  railroad,  the  cutting  to  be  done  so  that  only  ma- 
ture trees  are  taken;  the  young  trees  being  left  uninjured  and 
the  condition  of  the  forest  improved.    This  cut  of  S5,000,000  ft. 
will  be  the  largest  amount  of  timber  ever  felled  in  the  Alas- 
kan forests  in  one  operation.    At  the  average  rate  per  M  ft. 
b.m.  obtained  for  timber  sold  from  the  Chugach  Forest  during 
the  fiscal  year  1914  it  is  worth  approximately  $145,000  on  the 
stump.    It  will  be  nearly  twice  as  much  as  the  total  quantitv 
of  national  forest  timber  now  cut  and  used  annually  for  local 
purposes  throughout  Alaska. 
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Mile-lLoiag  Highway 

PittsbwrgHt  Penn. 

Bids  on  County  Highway  Tunnel  No.  1  which  is  to 
extend  from  East  Carson  St.  near  Third  St,  to  Warring- 
ton Ave.,  near  Boggs  Ave.,  in  Pittsburgh,  Penn.,  were 
received  by  the  County  of  Allegheny  on  July  12,  After 
a  consideration  of  the  alternative  bids  for  a  brick,  a  con- 


■-/5'!5ewer\  1 


g" Drain 


FIG   1     SECTION  THROUGH  COUNTY  HIGHWAY  TUNNEL, 

PITTSBURGH,  SHOWING  ALTERNATIVE  LININGS 
The  monolithic  concrete  lining  shown  in  the  right-hand  arch 
is  to  be  used 

crete-block  and  a  monolithic-concrete  lining,  the  contract 
was  awarded  to  Booth  &  Flinn,  Ltd,  1942  Forbes  St 
Pittsburgh,  for  the  monolithic  lining  at  a  total  cost  oL 
$1,347,018.50.  The  accompanying  drawings  give  the 
details'  of  the  design  and  the  accompanying  table  the 
alternative  bids  of  the  successful  contractor,  with  the 
range  of  bids  submitted. 

The  tunnel  will  be  4875  ft.  between  portals  with  open- 
cut  approaches,  bringing  the  total  length  up  to  5800  ft. 
It  is  in  twin  section,  with  two  roadways  each  20  ft.  wide 
and  two  sidewalks  each  2  ft.  9  in.  wide.  Ample  provisions 


In  the  smaller  class  of  railway  coaling  stations,  serving 
a  limited  number  of  locomotives,  it  is  especially  desir- 
able to  keep  the  cost  of  construction  and  operation  low, 
the  latter  being  attained  by  making  the  operation  as 
nearly  automatic  as  possible.  Two  recent  developments 
in  this  direction  are  described  herewith.  Both  are  special- 
ties of  the  T.  W.  Snow  Construction  Co,  Chicago,  and 
the  car-unloading  device  is  the  invention  of  A.  B.  Seav- 
erns  of  that  company. 

Coaling  Station  with  Car  Unloader 

A  common  arrangement  is  for  the  cars  to  dump  the 
coal  into  a  track  hopper,  from  which  it  is  fed  by  gravity 
to  a  conveyor  which  delivers  it  to  the  overhead  bin.  The 
pit  and  underground  construction  add  considerably  to 
the  cost  of  the  plant,  particularly  in  wet  or  bad  ground. 
The  new  Snow  coaling  station  (Fig.  1)  dispenses  with 
all  this  underground  work  and  takes  coal  directly  from 


PIG.  2.    PROFILE  OF  COUNTY  HIGHWAY  TUNNEL, 
NO  1,  PITTSBURGH 

are  made  for  drains,  conduits,  sewers,  etc.  The  alternate 
designs  shown  in  the  drawing  called  for  a  lining  of  con- 
crete block,  of  brick  or  of  monolithic  concrete.  Although 
the  successful  bidder  submitted  a  lower  price  on  the  con- 
crete-block, a  consideration  of  the  subject  resulted  in 
the  acceptance  of  the  monolithic-concrete  lining.    It  will 

BIDS  ON  COUNTY  HIGHWAY  TUNNEL  NO.  1,  ALLEGHENY  COUNTY, 
PITTSBURGH,  PENN. 

Successful  Bid  of  Booth  Range  of 

&  Flinn,  Ltd.  Unsuccessful  Bids 

Cost  per  Cost  per 

Tunnel  Proper:               lin.ft.      Total  Cost  lin.ft.           Total  Cost 

Brick  lining  $280.00  $1,365,000        $279-417  81.360,12^-2,032,778 

Concrete-bfockUning.   .  .  229.50    1,118,812  268^35  .|K1'n$1oO 

Monolithic-concrete  lining  235.00    1,145,625  251-420    1  ^625-2,047,500 

Approaches                                       201,393.50  164,543-  298,950 

be  noted  that  up  to  the  springing  line  of  the  arch  all 
three  of  the  designs  were  the  same. 

Work  on  construction  is  about  to  start  under  the  direc- 
tion of  the  county  authorities.  A.  D.  Neeld,  of  Pitts- 
burgh, is  Consulting  Engineer. 
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FIG  .1.   COALING  STATION  WITH  UNLOADING  CONVEYOR 

the  cars.  Less  storage  capacity  is  needed  when  coal  is 
held  on  the  cars  in  this  way,  so  that  there  is  a  saving  also 
in  the  height  and  size  of  the  structure. 

The  bin  is  carried  by  a  structure  spanning  the  coal 
track,  and  has  an  inclined  bottom  delivering  through 
flexible  spouts  to  engines  standing  on  either  side.  At 
one  end  of  the  structure  is  a  platform  on  which  is 
mounted  a  bucket  conveyor,  which  has  a  vertical  move- 
ment within  guides  and  is  carried  by  a  counterweighted 
lever.  It  stands  normally  about  15  ft.  clear  of  the  track, 
so  as  not  to  foul  cars.  When  a  coal  car  is  spotted  in  posi- 
tion, the  conveyor  is  lowered  into  it  to  excavate  the  coal, 
being  swung  laterally,  in  order  to  cover  the  entire  width 
of  the  car.  The  car  is  moved  forward  as  the  unloading 
progresses.  Only  about  10  per  cent,  (or  less)  of  the  coal 
has  to  be  shoveled  into  the  conveyor  buckets. 

The  movable  conveyor  delivers  coal  to  a  fixed  conveyor, 
traveling  at  right  angles  to  it,  which  elevates  the  coal  and 
dumps  it  into  the  storage  bin.  An  operator  on  the  plat- 
form controls  the  height  and  the  lateral  swing  of  the 
unloader  convevor,  and  by  means  of  a  drum  and  cable 
governs  the  movement  of  the  coal  car.  The  apparatus  can 
handle  any  size  of  coal  up  to  6-in.  lumps.  It  has  a  capa- 
city of  50  tons  per  hour.  Similar  equipment  has  been 
supplied  for  a  sand-and-gravel-handling  plant. 

The  hoist  shown  in  Figs.  2  and  3  is  designed  for  coaling 
stations  of  the  double-bucket  type,  in  which  the  loaded 
bucket  ascends,  while  the  empty  bucket  descends.  The 
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special  feature  is  that  the  drum  is  driven  by  a  worm  gear 
running  m  oil,  so  that  in  the  event  of  power  being  cut  off 
or  because  of  some  other  accident  the  heavy  loaded  bucket 
with  1  or  2  tons  of  coal)  cannot  overhaul  the  hoist  and 
drop. 

In  the  general  view  of  the  new  hoist  (Fig.  3)  the  large 
gear  wheel  for  the  drum  is  inclosed  in  the  circular  casing 

\ftt  \  Ihicl\  iS  the  cyIindrical  casing  for  the  worm! 
At  the  left  is  the  connection  to  the  shaft  of  the  motor  or 
engine  The  bevel  gears  for  driving  the  worm  shaft  in 
opposite  directions  are  inclosed  in  the  rectangular  box 
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The  controlling  mechanism  is  of  interest.  The  bevel 
gear  on  the  face  of  the  drum  drives  a  threaded  shaft  on 
which  rides  a  nut,  having  a  projection  engaging  the 
frame  B.  At  the  end  of  its  travel  the  lug  on  the  nut  en- 
gages a  stop  lug,  and  the  nut  is  then  revolved  with  the 
shaft  turning  the  frame,  and  with  it  a  cam,  which  shifts 
the  clutch  shaft  laterally.    Through  the  clutch  lever  this 
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at  the  side  of  which  may  be  seen  the  clutch  mechanism. 
A  winch  or  niggerhead,  for  a  cable  hauling  cars  on  the 
coal  track  is  mounted  on  the  drum  shaft.  There  is  a 
clutch  connecting  the  drum  to  the  shaft;  but  this  clutch 
cannot  be  released  so  long  as  there  is  a  strain  on  the 

hZ  Tt  ^dmanly  Shaft  18  l0n^er  than  that 
t7  J  ^  ?6  f^erhead  ln  a  convenient  position 
and  dear  of  the  hoist  mechanism),  and  has  an  outer  bear- 
ing on  a  concrete  pier  or  pedestal. 


FIG.  3. 


AUTOMATIC  REVERSING  HOIST 


shifts  the  clutch  to  the  neutral  position.    This  consti- 
tutes an  automatic  stop.    The  stop  lug  can  be  turned  on 
■  the  threaded  shaft  for  adjustment  of  the  position  of  the 

S  LOT). 

For  the  automatic  reverse,  the  driving  shaft  carries  a 
snort  worm,  engaging  a  worm  wheel  the  teeth  of  which 
are  cut  away  at  two  opposite  points  on  the  circumference 
A  link  connects  this  wheel  with  the  clutch  lever  The 
movement  of  the  lever  to  the  stop  position  (by  means  of 
the  device  described  in  the  foregoing)  thrusts  tins  link 
forward  so  as  to  turn  the  gear  wheel  far  enough  to  en^a^e 
the  worm  and  the  wheel  then  makes  a  half  revolution 
pulling  the  link  over  so  as  to  move  the  clutch  lever  and 
put  the  clutch  into  reverse  position. 

When  this  is  effected,  the  wheel  is  again  freed  from  the 
worm  by  its  interrupted  gear.    The  hoist  then  makes 
its  reverse  movement,  is  again  automatically  stopped  and 
again  automatically  reversed.    The  clutch  lever  can  be 
operated  by  hand,  and  a  bell-crank  provides  for  discon- 
necting the  link  from  the  automatic  reversing  mechanism 
In  the  type  of  coaling  station  using  these  hoists  the 
railway  cars  dump  the  coal  into  a  track  hopper,  from 
which  it  is  delivered  to  the  buckets  alternately  through 
gates  which  are  opened  and  closed  automatically  by  the 
motion  of  the  buckets.  * 


wh£h   7£     Mll*»se  ^  Argentina  amounts  to  22.S26  mi.,  of 

meTsLe  tnmr  W6re  add6d  in  1914'  accordi"S  to  the  annual 
,       Congress   of  the  President   of  Argentina.  The 
Mate  railways  were  increased  by  200  mi.  during  1914.  giving  a 
total  mileage  of  3209,  of  which  290S  mi.  are  narrow-gage 
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SYNOPSIS— A  study  of  data  for  unstripped 
Neiv  York  reservoirs  and  stripped  Boston  reser- 
voirs, combined  with  general  considerations,  leads 
the  author  to  conclude  that  stripping  large 
reservoirs  lessens  organic  growths  and  improves 
the  quality  of  the  water.  The  benefit  in  a  given 
case  may  or  may  not  warrant  the  necessary 
outlay. 

Engineering  News  of  May  G,  1915,  contains  an  ar- 
ticle on  "Stripping  Water-Works  Reservoirs,"  by  Allen 
Hazen  and  George  C.  Whipple,  which  leads  the  writer 
to  think  it  advisable  to  present  some  other  phases  of 
the  subject  of  reservoir  stripping. 

He  wishes  to  state  at  the  outset  that  there  are  many 
instances  where  the  conditions  are  such  that  stripping 


Many  misleading  comparisons  have  been  made  between 
stripped  reservoirs,  unstripped  reservoirs  and  natural 
ponds  because  of  a  failure  to  take  into  account  the 
possibility  that  the  food  supply  may  be  contained  in  the 
influent  water,  independent  of  the  environment  of  the 
reservoir. 

Importance  of  Food  Supply 

The  importance  of  the  food  supply  is  generally 
recognized  when  the  influent  water  comes  from  the 
ground,  because  it  has  been  so  well  demonstrated  that 
ground  water  contains  a  food  supply  sufficient  to  develop 
abundant  growths  of  organisms,  even  when  the  water  is 
stored  in  a  clean,  uncovered  distributing  reservoir. 

It  is  not  so  generally  recognized  that  influent  water 
from  surface  sources  may  also  contain  an  ample  food 
supply  as  the  result  of  a  large  population  upon  the 
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FIG.  3  ALL  STORAGE  RESERVOIRS 
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FIG  1    DISTRIBUTING  RESERVOIRS 

ORGANISMS  IN  UNSTRIPPED  NEW  YORK  RESERVOIRS  AND  IN  STRIPPED  BOSTON  RESERVOIRS 


the  surface  soil  from  a  reservoir  would  not  produce  good 
water,  and  other  instances  where  the  cost  may  not  be 
warranted,  notwithstanding  the  excellent  results  to  be 
obtained  from  this  practice ;  but  that  there  are  still  other 
cases  where  stripping  is  desirable. 

The  writer  will  follow  the  precedent  set  in  the  article 
referred  to  and  make  comparisons  between  the  unstripped 
reservoirs  of  New  York  and  the  stripped  reservoirs  of 
Boston. 

The  Object  of  Stripping 

The  main  purpose  of  stripping  is  to  diminish  the  food 
supply  for  microscopic  organisms  and  in  this  way  restrict 
their  growth  in  the  reservoir,  and  especially  the  summer 
growths,  which  cause  so  much  taste  and  odor  in  the 
water  of  unstripped  reservoirs.  A  secondary,  but  im- 
portant, purpose  is  to  prevent  the  water  from  taking  up 
the  soluble  organic  matter  or  the  products  of  decom- 
position of  the  organic  matter,  and  particularly  to 
prevent  the  putrefactive  decomposition  which  takes  place 
in  the  bottom  of  deep  unstripped  reservoirs  in  the 
summertime.  The  stripping  of  large  reservoirs  also 
improves  the  color  of  the  water  and  its  chemical  com- 
position, features  which  will  be  referred  to  subsequently. 


•Consulting  Engineer,  1  Ashburton  Place,  Boston,  Mass 


drainage  area,  of  the  flooding  of  unstripped  reservoirs, 
or,  in  cases  where  the  streams  become  turbid  after  rains, 
of  the  washing  into  the  reservoir  of  the  surface  soil  from 
the  drainage  area. 

Where  there  is  an  ample  food  supply  in  the  influent 
water,  stripping  will  not  prevent  abundant  growths  of 
organisms ;  but  it  is  effective  when  the  reservoirs  are  fed 
by  clear-water  streams 'flowing  from  drainage  areas  con- 
taining only  a  limited  population. 

An  instance  of  the  effect  of  a  change  in  the  amount 
of  food  supply  in  influent  water  is  furnished  by  Lake 
Cochituate  of  the  Massachusetts  Metropolitan  Water- 
Works.  This  is  a  natural  lake  which  originally  had  an 
area  of  about  560  acres,  but  was  raised,  without  stripping, 
about  67  years  ago  to  nearly  its  present  level,  increasing 
the  area  to  776  acres.  Because  of  the  long  lapse  of  time 
since  the  raising  took  place,  it  is  probable  that  the  effect 
of  the  unstripped  portion  is  small.  There  has  been  a 
very  large  increase  in  the  population  upon  the  drainage 
area,  with  a  consequent  increase  in  the  food  supply  for 
organisms.  The  effect  of  the  increased  population  has 
been  intensified  since  1908  or  1909  by  the  low  flow  of 
the  streams  during  all  the  years  since  that  time.  The 
result  has  been  a  very  great  increase  in  the  number  of 
microscopic  organisms,  as  is  shown  by  the  following 
comparison,  in  which  the  increase  in  the  amount  of 
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chlorine  above  the  normal  amount  in  this  location  gives 
an  approximate  measure  of  the  increase  in  food  supply: 

Standard  Units  of 
Microscopic 

„  .  Excess  of  Chlorine    Organisms  per  C.C 

JJate  Above  the  Normal    Surface  Bottom 

^93-1900    0.25  741  592 

^Ol-lSlO    0.28  1107  909 

1911-1914    0.46  3406  5400 

By  improperly  using  the  recent  records  of  this  lake 
in  comparison  with  the  records  of  unstripped  reservoirs 
one  might  reach  the  misleading  conclusion  that  a  natural 
lake  is  inferior  to  an  unstripped  reservoir,  although  there 
is  abundant  evidence  that  natural  lakes  in  unpopulated 
districts  are  far  superior  under  normal  conditions. 

Messrs.  Hazen  and  Whipple  have  classed  the  distribut- 
ing reservoirs  in  Central  Park  as  stripped  reservoirs, 
although  it  is  evident  that  where  the  water  in  a  reservoir 
is  frequently  changed  it  can,  in  the  long  run,  make  little 
difference  in  the  food  supply  whether  the  reservoir  has 
a  concrete  lining  or  is  an  unstripped  natural  reservoir, 
because  the  water  could  not  continue  indefinitely  to  take 
up  an  appreciable  amount  of  food  from  the  bottom.  The 
organisms  in  such  reservoirs  obviously  obtain  their  food 
from  the  influent  water,  and  in  the  case  of  the  Central 
Park  reservoirs  this  water  comes  from  unstripped 
reservoirs.  These  distributing  reservoirs  should,  there- 
fore, on  account  of  the  source  of  the  water,  be  classed  as 
unstripped  rather  than  as  stripped. 

Massachusetts  Metropolitan  Reservoirs 
The  whole  history  of  the  stripped  reservoirs  of  the 
Metropolitan  water-supply  has  made  it  clear  that  the 
water  held  in  and  supplied  from  stripped  reservoirs, 
when  not  affected  by  the  bad  character  of  the  influent 
water,  not  only  does  not  promote  the  abundant  growth 
of  microscopic  organisms  at  any  season  of  the  year,  but 
practically  prevents  the  abundant  growth  of  the  summer 
organisms  which  are  so  likely  to  give  water  an  unpleasant 
taste  and  odor. 

There  has  been,  however,  one  exceptionally  abundant 
growth,  occurring  in  one  reservoir  in  one  year,  although 
the  total  experience  with  the  Ashland,  Hopkinton, 
Sudbury  and  Wachusett  reservoirs  of  this  supply  aggre- 
gates 74  years.  This  exceptional  growth  was  one  of 
Asterionella  in  the  Wachusett  Reservoir,  which  started 
in  the  autumn  of  1908,  the  year  the  reservoir  was  first 
filled  to  high-water  mark,  and  developed  in  large 
numbers  from  February  to  June,  1909. 

Water  from  the  Wachusett  Reservoir  is  discharged 
into  the  Sudbury  Reservoir,  thence  into  Framingham 
Reservoir  No.  3,  and  thence  into  the  distributing- 
reservoirs  of  the  Metropolitan  District,  and  consequently 
all  of  these  reservoirs  contained  a  large  growth  of 
Asterionella,  which  had  been  supplied  to  them  from  the 
Wachusett  Reservoir.  The  growths  did  not  originate 
in  these  reservoirs. 

In  any  tables  or  diagrams  of  the  numbers  of  organisms, 
a  growth  of  Asterionella  would  have  as  much  weight  as' 
the  same  number  of  other  organisms  of  the  same  size, 
although  there  are  many  other  microscopic  organisms, 
such  as  Synura,  Uroglena  and  Anabama,  Aphanizomenon 
and  other  blue-green  alga?,  which  would  produce  stronger 
and  more  disagreeable  odors  when  in  smaller  numbers. 

Messrs.  Whipple  and  Jackson  have  published  a  table1 
which  shows  that  it  takes  a  very  large  number  of 
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Asterionella  to  produce  more  than  a  faint  odor.  A 
part  of  this  table  follows : 


Odor 
Paint  . 
Distinct 
Decided 


Number  of  Asterionella 
per.  C.C. 
1,000  to  5,000 
3,000  to  15.000 
10,000  to 


Messrs.  Hazen  and  Whipple,  in  their  comparisons  of 
the  numbers  of  organisms  in  the  New  York  and  Metro- 
politan water-supplies,  state  that  although  "different 
kinds  of  organisms  produce  different  tastes  and  odor? 
and  in  different  amounts,"  the  plottings  show  only  the 
gross  number  of  organisms,  rated  as  standard  units. 
They  also  state  that  "for  a  part  of  the  period  covered  by 
these  records,  copper  sulphate  has  been  used  in  the 
New  York  reservoirs  from  time  to  time,"  and  add  that 
"this  has,  no  doubt,  tended  to  reduce  somewhat  the 
growths  of  organisms  in  the  New  York  reservoirs." 

The  comparison  of  the  numbers  of  organisms  is  of 
importance  mainly  as  a  measure  of  the  tastes  and  odors 
of  water,  but  in  drawing  their  conclusions  no  allowance 
appears  to  have  been  made  either  for  the  difference  in 
the  character  of  organisms,  as  affecting  the  tastes  and 
odors,  or  for  the  effect  of  the  copper  sulphate  used  in  the 
New  York  reservoirs,  although  none  was  used  in  the 
reservoirs  of  the  Metropolitan  supply. 

The  character  of  a  water  supplied  to  a  community  is 
best  shown  by  the  character  of  the  water  in  the  dis- 
tributing reservoirs  from  which  the  water  is  drawn  for 
use.  Fig.  1  is  based  on  monthly  records  for  the  three 
distributing  reservoirs  of  the  City  of  New  York  in 
Central  Park  for  the  years  1903  to  1914  and  for  the 
three  principal  distributing  reservoirs  of  the  Metropolitan 
water  system  for  substantially  the  same  period.  For 
Boston  two  lines  are  given,  one  including  and  the  other 
excluding  the  year  1909,  when  the  abnormal  growth  of 
Asterionella  occurred.  During  the  first  four  months  the 
results  do  not  differ  very  much  and  the  number  of 
organisms  is  not  large,  but  in  the  remaining  months 
the  number  of  organisms  in  the  New  York  reservoirs 
is  much  greater,  the  maximum  in  these  reservoirs  being 
fully  four  times  as  much  as  in  the  Boston  reservoirs 
during  the  same  month.  This  wide  difference  in  the 
hot  weather  is  important,  because  it  is  the  time  when  the 
more  objectionable  organisms  develop  in  large  numbers 
in  the  waters  of  unstripped  reservoirs,  and  because  the 
tastes  and  odors  caused  by  the  organisms  are  much  more 
noticeable  in  warm  than  in  cold  weather. 

New  York  and  Boston  Reservoirs. 

Fig.  2  shows  a  comparison  between  the  number  of 
organisms  in  Croton  Lake  from  1903  to  1908  inclusive 
and  in  the  three  completely  stripped  reservoirs  of  the 
Metropolitan  water-supply  for  the  same  period.2  As 
before,  the  upper  line  represents  the  New  York  records, 
and  the  lower  line  the  average  of  the  three  Metropolitan 
reservoirs  for  the  same  period.  Substantially  the  same 
results  are  reached  by  comparing  the  storage  reservoirs 
as  by  comparing  the  distributing  reservoirs. 

Fig.  3  shows  a  comparison  between  the  numbers  of 
microscopic  organisms  in  the  New  York  and  in  .the 
Boston  storage  reservoirs,  based  upon  all  available  records 

..  2The  numbers  in  Croton  Lake  are  taken  from  the  report  of 
the  Department  of  Water  Supply,  Gas  and  Electricity  for  the 
year  1908,  p.  48,  which  contains  the  only  printed  statement  of 
monthly  records  available  to  the  writer.  All  other  monthly 
records  of  the  New  York  supply  referred  to  in  this  article  are 
taken  from  tables,  or  scaled  from  diagrams,  prepared  by 
Messrs.  Hazen  and  Whipple. 
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which  it  seems  proper  to  use.  The  New  York  records 
cover  all  years  when  observations  were  made,  from  1903 
to  1913  or  1914,  and  include  observations  at  the  surface 
of  the  Old  Croton  Lake  and  the  New  Croton,  Croton 
Falls,  Cross  River,  Muscoot,  West  Branch,  Titicus,  Bog 
Brook,  East  Branch,  Middle  Branch  and  Boyd's  Corner 
reservoirs,  representing  in  all  1383  monthly  records. 

The  Boston  records  cover  all  years  when  observations 
were  made,  from  1893  to  1914,  and  include  the  Wachu- 
sett, Sudbury,  Hopkinton  and  Ashland  reservoirs,  which 
were  fully  stripped,  and  Framingham  Reservoir  No.  3, 
which  was  partly  stripped— representing  in  all  1107 
monthly  records. 

This  comparison  shows  the  same  general  character- 
istics as  the  others,  but  the  differences  are  somewhat 
smaller,  owing  in  part  to  the  inclusion  in  this  case  of 
the  older  New  York  reservoirs  from  which  much  of  the 
food  supply  furnished  by  the  soil  in  the  bottom  has  been 
exhausted. 

It  should  be  borne  in  mind  that  these  diagrams  do  not 
show  the  full  difference  between  the  normal  number  of 
organisms  in  the  waters  of  the  two  places,  because  the 
number  of  organisms  in  the  New  York  supply  has  been 
diminished  by  the  use  of  copper  sulphate  in  the  storage 
•  reservoirs  and  by  the  chlorination  of  the  water  in  the 
Croton  Aqueduct  on  its  way  to  the  distributing  reservoirs. 

Opinions  of  Consumers 
Thus  far  the  comparison  has  been  made  of  the  gross 
number  of  organisms  of  all  kinds,  although  these  are  not 
a  satisfactory  measure  of  the  tastes  and  odors  of  waters, 
which  is  really  the  comparison  desired.  The  opinions  of 
the  consumers  as  to  the  taste  and  odor  of  the  water 
furnished  are  the  true  criteria  as  to  the  effect  of  stripping 
or  nonstripping,  but  as  the  consumers  do  not  publish 
their  opinidhs/  they  are  best  reflected  by  the  statements 
which  may  be  found  in  the  water  reports.  Reference 
is  made  to  the  tastes  and  odors  of  the  Boston  water  m 
all  the  Metropolitan  reports  from  1904  to  1914  and  m 
the  New  York  reports  beginning  in  1909.  The  Metro- 
politan reports  indicate  that  in  ten  years  out  of  eleven, 
the  exceptional  year  being  1909,  there  was  little  or  no 
complaint  from  the  water  takers.  The  New  York  reports 
indicate  that  complaints  are  the  rule  rather  than  the 
exception.   Brief  extracts  from  the  reports  follow : 

NEW  YORK  REPORTS 

1909  Microscopic  organisms  increased  greatly  and  caused 
several  complaints.  Aphanizomenon  has  been  the  chief  of- 
fender, and  has  been  the  source  of  disagreeable  tastes  and 
unsightly  scum  in  bath  tubs.  It  has  also  interfered  with  the 
small  sand  filters  installed  in  apartment  houses  and  hotels 

1910  In  the  latter  part  of  August  complaints  about  the 
disagreeable  taste  and  odor  in  the  water  became  frequent 
this  condition  of  the  water  being  caused  by  the  heavy  growth 
of  Aphanizomenon,  the  microscopic  algse  growth  which  im- 
parts a  very  disagreeable  taste  and  odor  to  the  water. 

1911  These  growths  (of  microscopic  organisms)  were, 
however,  sufficiently  numerous  to  give  a  decided  taste  and 
odor  to  the  water  and  cause  some  complaint.  The  Aphanizo- 
menon alga?  was  the  main  cause  of  the  taste  and  odor. 

1912.  Report  not  available. 

1913.  Objectionable  tastes  and  odors,  due  to  microscopic 
growths  in  the  distribution  reservoirs,  especially  in  Central 
Park,  have  disagreeably  affected  the  quality  of  the  water. 

METROPOLITAN  REPORTS 
1904  The  organisms  (in  Wachusett  Reservoir)  have  not 
been  abundant  ...  In  the  Sudbury  Reservoir  and  in 
Framingham  Reservoir  No.  3  the  microscopic  organisms  were 
more  abundant  in  the  latter  half  of  the  year  than  usual, 
causing  an  odor  which  was  quite  persistent,  and  which  was 
reported  from  week  to  week  by  the  biologist.    The  odor  did 


not,  however,  become  sufficiently  strong  to  cause  complaint 
from  the  water  takers. 

1905.  In  the  Wachusett  Reservoir  there  has  been  an  in- 
crease, as  compared  with  the  previous  year,  in  the  number 
of  organisms,  but  they  were  not  such  as  to  cause  disagreeable 
odors. 

In  the  Sudbury  Reservoir  and  Framingham  Reservoir  No. 
3  the  microscopic  organisms,  while  quite  abundant,  gave  no 
trouble. 

1906.  In  the  Wachusett  Reservoir  the  number  of  organisms 
has  been  small  throughout  the  year,  and  never  of  a  character 
to  give  the  water  an  objectionable  taste  or  odor. 

In  the  Sudbury  Reservoii  the  number  of  organisms  has 
been  much  larger  than  usual,  .  .  .  causing  at  times  an 
objectionable  odor.  The  odor  disappeared  before  the  water 
reached  the  gate-house  at  the  lower  end  of  Framingham  Res- 
ervoir No.  3. 

1907.  The  number  of  organisms  present  (in  the  Sudbury 
Reservoir)  was  not  sufficient  to  cause  objectionable  taste  and 
odor  in  the  water  delivered  to  the  Metropolitan  District. 

1908.  A  small  growth  of  Uroglena  was  present  in  the  Sud- 
bury Reservoir  in  January,  but  it  did  not  cause  a  noticeable 
taste  in  the  water  supplied  to  the  district. 

1909.  Early  in  the  year  a  growth  of  the  microscopic  diatom 
Asterionella  developed  in  the  Wachusett  Reservoir.  The  num- 
bers of  the  organism  gradually  increased,  and  as  the  water 
from  the  Wachusett  Reservoir  was  delivered  into  the  Sud- 
bury and  Framingham  No.  3  reservoirs  growths  of  the  or- 
ganism appeared  in  those  reservoirs,  and  early  in  March  were 
present  in  the  water  delivered  to  the  consumers  in  sufficient 
numbers  to  cause  complaints  of  a  geranium  taste  and  odor. 

From  the  first  of  April  until  the  middle  of  June  the 
water  drawn  from  the  taps,  with  the  exception  of  that  sup- 
plied from  Spot  Pond  to  the  northern  high-service  district, 

had  a  very  disagreeable  taste  and  odor  After  July  1 

the  water  delivered  to  the  district  was  unobjectionable  for 
the  remainder  of  the  year. 

1010.  The  water  in  the  Wachusett  and  Sudbury  reservoirs 
and  Framingham  Reservoir  No.  3  ...  .  has  been  almost 
entirely  free  from  organisms  causing  objectionable  tastes  and 
odors.  ...  No  complaints  have  been  received  from  the 
water  takers. 

1911.  The  number  of  microscope  organisms  present  in  the 
water  has  also  been  somewhat  above  the  average,  but  there 
has  been  no  growth  of  organisms  of  sufficient  magnitude  to 
cause  objectionable  tastes  and  odors  in  the  water  as  drawn 
from  the  taps.  .  .  .  The  water  has  been  generally  of  good 
quality  and  very  few  complaints  have  been  received  from 
the  water  takers. 

1912.  The  number  of  microscopical  organisms  present  m 
the  water  has  been  above  the  average,  but  the  water  supplied 
to  the  district  has  not  contained  objectionable  tastes  or  odors 
in  sufficient  degree  to  cause  complaint. 

1913.  Small  growths  of  Uroglena,  Chlamydomonas,  Dmo- 
bryon  and  Svnura  have  occurred  in  the  several  distributing 
reservoirs  and  for  short  periods  have  given  the  water  a 
slightly  unpleasant  taste,  but  very  few  complaints  of  the 
quality  of  the  water  furnished  have  been  received. 

1914.  Objectionable  microscopic  organisms  have  been 
present  in  several  of  the  reservoirs,  but  not  in  sufficient  num- 
bers to  cause  objectionable  tastes  and  odors  in  reservoirs 
from  which  the  supply  was  drawn. 


Source  of  Seeding 

It  has  frequently  been  stated  that  the  water  discharged 
from  the  Croton"  Aqueduct  is  seeded  in  the  Central 
Park  reservoirs,  and  that  this  seeding  accounts  for  the 
abundant  growths  of  organisms  in  these  reservoirs.  The 
writer's  experience  leads  him  to  believe  that  trouble  from 
this  cause  would  not  continue  for  any  long  time  if  the 
influent  water  did  not  contain  an  abundant  food  supply 
for  organisms  from  the  unstripped  reservoirs. 

A  similar  trouble  occurred  in  one  of  the  distributing 
reservoirs  of  the  Metropolitan  system,  which  had  for 
many  years  before  the  Metropolitan  supply  was  turned 
into  it  been  used  for  the  storage  of  ground  water,  and 
consequently  had  contained  abundant  growths  of  organ- 
isms. Before  turning  the  Metropolitan  water  into  this 
reservoir,  it  was  cleaned  as  well  as  practicable  in  view 
of  the  granite-block  paving  laid  without  mortar  on  the 
sides  of  the  reservoir;  but  enough  of  the  deposits  of 
organic  matter  remained  in  the  interstices  of  the  paving 
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to  supply  sufficient  seed  and  food  to  produce  abundant 
growths  of  organisms  in  this  reservoir  for  a  year  or  two 
after  the  new  water  was  turned  in.  After  this  time, 
the  growths  became  more  limited,  and  soon  corresponded' 
to  those  in  the  other  Metropolitan  reservoirs. 

It  has  been  stated  that  the  effect  of  stripping  is  not 
permanent,  and  that  organisms  and  other  organic  matter 
will  drop  to  the  bottom  of  the  reservoir  and  soon  form 
a  deposit  which  affects  the  water  in  the  same  manner 
as  the  soil  originally  upon  the  reservoir  bottom.  The 
latter  part  of  the  statement  is  based  largely  upon 
examinations  of  deposits  on  the  bottom  of  unstripped 
reservoirs,  or  of  distributing  reservoirs  supplied  from 
unstripped  reservoirs.  There  appears  to  be  no  ground 
for  supposing  that  similar  occurrences  will  take  place  in 
connection  with  stripped  reservoirs  which  do  not  receive 
a  food  supply  or  a  supply  of  organic  matter  with 
the  influent  water,  or  that  such  reservoirs  will  ever 
deteriorate  except  as  the  result  of  a  change  for  the  worse 
in  the  character  of  the  influent  water. 

Progressive  Improvement  of  Water 
Many  observations  have  shown  that  natural  lakes  and 
ponds  which  have  been  in  existence  thousands  of  years, 
raid  which  are  supplied  with  good  water,  contain  water 
which  is  even  better  than  that  of  stripped  reservoirs  in 
respect  to  the  number  of  miscroscopic  organisms,  tastes 
and  odors.  There  seems  to  be  no  reason  why  all  deep 
reservoirs,  whether  stripped  or  unstripped,  supplied  with 
water  of  the  character  stated,  should  not  ultimately  reach 
the  condition  of  the  lakes  and  ponds  which  have  been 
in  existence  for  so  long  a  time. 

Stripped  reservoirs  will  furnish  good  water  in  the 
beginning,  and  still  better  water  at  subsequent  periods, 
and  unstripped  reservoirs  will  furnish  much  poorer  water 
at  Jirst,  but  ultimately  the  character  of  the  water  will 
be  the  same  as  if  the  reservoirs  were  stripped.  How 
long  a  time  this  will  take  is  not  definitely  known.  Many 
reservoirs  show  a  great  improvement  in  from  ten  to 
twenty  years,  but  some,  like  the  Ludlow  Reservoir  at 
Springfield,  Mass.,  show  little  improvement  at  the  end 
of  forty  years. 

The  Ashland  Reservoir  was  first  filled  in  1886. 
Twenty-one  years  later,  when  it  was  drawn  down  23  ft. 
below  high-water  mark,  the  writer  examined  the  bottom 
of  the  reservoir  and  found  it  to  be  free  from  deposits 
except  in  some  small  hollows  and  flat  places  immediately 
below  the  inlet. 

Another  test  of  the  permanence  of  the  favorable  con- 
ditions due  to  stripping  is  shown  by  the  number  of 
microscopic  organisms  in  the  Ashland  and  Hopkinton 
reservoirs,  which  have  been  recorded  in  standard  units 
from  January,  1893,  and  May,  1891,  respectively: 

Ashland  Hopkinton  Average 

*irst  quarter    90  zzn  ,9. 

Second   quarter    36S  47  Jin 

Third  quarter    jj|  \l\  \H 

Fourth  quarter   WV.WWW     499  399  III 


remains  cold,  so  that  there  is  no  circulation  from  the 
surface  to  the  bottom.  Under  such  circumstances  the 
character  of  the  bottom  water  depends  largely  on  the 
presence  or  absence  of  organic  matter.  If  decomposing 
organic  matter  is  present  in  large  quantities,  as  for  in- 
stance, m  unstripped  reservoirs,  all  of  the  dissolved 
oxygen  in  the  water  near  the  bottom  becomes  exhausted 
and  the  water  is  deeply  stained  and  foul  smelling  The 
foul  odors  result  from  the  putrefactive  decomposition  of 
the  organic  matter,  and  are  largely  due  to  the  presence  of 
sulphurated  hydrogen.  The  stain  is  due  in  part  to  the 
iron  dissolved  in  water  of  this  kind. 

Such  bottom  water  is  offensive  if  drawn  from  the 
reservoir  during  the  period  of  stagnation,  and  affects 
the  quality  of  the  water  at  all  depths  when  the  vertical 
circulation  takes  place  in  the  autumn.  The  stagnant 
layer  in  the  bottom  of  normal  stripped  reservoirs  and 
deep  lakes  contains  dissolved  oxygen  and  does  not  become 
stained  or  offensive.  For  instance,  the  writer  has  drawn 
water  in  September  from  the  stagnant  layer  100  ft.  below 
the  surface  of  the  Wachusett  Reservoir,  and  the  water 
has  been  as  clear  and  free  from  stain  as  that  at  the 
surface,  entirely  free  from  taste  and  odor,  as  cool  as 
spring  water  and  entirely  palatable. 

Mr.  Whipple  states  in  his  book  on  "The  Microscopv  of 
Drinking  Water"'  that  he  "once  collected  a  sample  from 
Lake  Champlain  at  a  depth  of  nearly  400  ft  The 
temperature  was  39.2  deg.— i.e.,  maximum  density— and 
the  water  was  probably  in  a  state  of  permanent  stagna- 
tion. The  sample  was  bright,  clear,  colorless,  and  without 
odor.  The  material  on  the  bottom  was  found  to  be 
almost  perfectly  clean  gravel." 

Color  and  Chemical  Composition 
The  water  stored  in  the  Wachusett  Reservoir  is 
effectually  decolorized,  the  average  change  in  the  color 
from  the  inlet  to  the  outlet  being  from  44  to  15  a 
reduction  of  66  per  cent.  The  decolorization  would  have 
been  far  less  if  the  reservoir  had  not  been  stripped. 

The  change  in  the  chemical  composition  of  the  water 
by  storage  in  the  Wachusett  Reservoir  is  indicated  by 
the  records  from  1908  to  1914: 

r~ Parts  per  Million-^ 

Residue  on  evaporation:  At  InIet         At  Dam 

Loss  on  ignition   144  r 

Fixed    residue    Sl"o 

Total   residue   «  i°° 

Albuminoid    ammonia    n'i ni.>e 

Oxygen  consumed   ..'..'.'.]'.'.       L7  2  6 


These  reservoirs  now  have  an  average  age  of  25  years, 
and  the  average  number  of  microscopic  organisms  in' 
them  in  the  last  two  years  has  been  only  341,  which  does 
not  indicate  that  they  are  deteriorating. 

Vertical  Circulation 
It  is  well  known  by  those  engaged  in  water-supply 
problems  that  in  the  summer  the  surface  water  of  deep 
reservoirs  becomes  warmed,  while  that  toward  the  bottom 


The  table  shows  a  decided  improvement  in  the  chemical 
composition  of  the  water,  while  there  are  many  instances 
of  a  decided  deterioration  in  the  chemical  composition 
of  water  caused  by  storage  in  unstripped  reservoirs. 

The  favorable  showing  made  for  stripped  reservoirs 
when  there  is  a  proper  comparison  of  the  stripped  Boston 
reservoirs  with  the  unstripped  reservoirs  of  the  New  York- 
water-supply  may  be  supportetd  by  a  proper  comparison  of 
many  other  stripped  and  unstripped  reservoirs. 

From  the  writer's  point  of  view,  the  question  between 
stripping  and  not  stripping  reservoirs  which  are  supplied 
by  clear-water  streams  and  unaffected  by  a  large  popula- 
tion on  the  drainage  area  is  not  whether  the  water  will 
be  materially  improved  by  stripping  hut  whether  the  cosl 
of  stripping  is  warranted.  The  water  in  the  reservoir  will 
be  of  much  better  quality  if  the  reservoir  is  stripped,  but 
the  cost  of  stripping  may  be  too  great.  The  problem 
should  be  solved  for  each  particular  case. 
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SYNOPSIS— Details  of  methods  of  erecting  steel 
and  making  and  pouring  concrete  on  new  city 
pier  in  Lake  Michigan  at  Chicago.  Notable  for 
long  distance  chuting  of  concrete. 

The  new  Chicago  municipal  pier,1  extending  3000  ft. 
into  the  lake,  has  on  each  side  a  steel-frame  two-story 
«hed  with  concrete  floors  and  concrete  slab  roof.  These 
two  sheds  are  each  2340  ft.  long  by  100  ft.  wide,  and 
are  separated  by  an  80-ft.  driveway  with  concrete  slab 
base.  Their  construction  requires  the  placing  of  about 
40,000  cu.yd.  of  reinforced  concrete  (with  1300  tons  of 
steel  bars)  and  6700  tons  of  structural  steel.    The  con- 


on  a  platform  above  the  ground,  picks  up  each  box  sepa- 
lately,  swings.it  over  the  top  of  the  stock  pile  and  lowers 
it  to  rest  so  that  the  chain  sling  is  slack.  A  man  on 
the  pile  then  unlatches  the  end  door  and  unhooks  one 
loop  of  the  sling,  so  that  the  derrick  raises  the  box  by 
one  end,  and  the  stone  is  discharged. 

Torpedo  sand  from  the  St.  Joseph  Eiver,  in  Michigan, 
is  delivered  by  a  large  steel  suction-dredge,  or  sand-sucker, 
with  hopper  of  100-cu.yd.  total  capacity.  Locomotive 
cranes  on  its  deck  pick  up  the  sand  with  li/^-yd-  grab 
buckets  and  dump  it  upon  a  belt  conveyor  on  a  pivoted 
boom  swung  out  from  the  side  of  the  vessel.  This 
conveyor  deposits  it  in  the  stock  pile.  Beneath  the 
stock  piles  is  an  inclined  belt  conveyor  270  ft.  long. 


FIG.  ,    CONCRETING  P.ANT  EOR  THE  FLOOR  AND  STEAMER  ^°'™™™"™Z™Z*, 


**    1      CONCRETING  PLANT  FUrt   JLrxiii   rxiuux^  »»'■*-■*-"■-—   . 

The  plant  is  shown  placing  the  concrete  deck  in  advance  oft  he  -t 
mixer  outfit,  with  the  bucket  elevator  for  stone  and  sand  and  the  l  e  t  ^°nJebyuting.  sp0uts  on  either  side.    Hanging  from 
the "front  end  is  the  tower  for  the  concrete  elevator -^th  the  120  ft    d.stribuUng    p^^  of  these  at  the  right  « 

the  spouts  will  he  seen  the  vertical  pipes  for  delivering  conu  is  the  material  track,  raised  on  a  "hump  at  the  hopper 
discharging  to  an  extension  chute.  At  the  side  of  th.,0"^ S^t  are  the  piles  of  sand  for  spreading  over  the  clay  fill 
from  which  the  bucket  elevator  raises  the  material.  At  the  ^«  ^"^'plwt,  on  both  sides  of  the  pier,  may 
to  level  the  surface  and  form  the  base  for  the  e°n"  et!/tfnD(jing  over  the  concrete  wall  and  making  the  interior  fill, 
be  seen  the  discharge  pipes  from  the  suction  dredges,  extenams 


tractor  for  this  part  of  the  pier  is  Edward  L.  Scheiden- 
helm,  of  Chicago,  and  the  contract  price  is  $1,091,800. 

The  contractor's  material  yard  is  at  the  side  of  a  slip 
opening  from  the  river.  Crushed  stone  (from  1/4  to  1  in. 
in  size)  is  delivered  by  deck  scows,  the  stone  being  car- 
ried in  31/^-yd.  wooden  skips  or  boxes  piled  upon  the  deck. 
A  steam  stiff -leg  derrick,  with  an  80-ft.  boom,  mounted 


^'Engineering  News,"  July  29,  1915. 


The  sand  and  stone,  in  adjacent  piles,  are.  fed  directly 
upon  the  conveyor,  which  delivers  the  materials  into  an 
elevated  bin  having  hopper-bottom  compartments  for  20 
yd.  of  stone  and  20  yd.  of  sand. 

The  material  is  handled  from  the  bins  to  the  mixer 
plant  in  12-car  trains  of  iy2-yd.  side-dump  steel  cars. 
These  ride  on  tracks  of  36-in.  gage  laid  with  45-lb.  rails 
and  wood  ties.  A  16-ton  four-wheel  saddle-tank  locomo- 
tive handles  the  trains.    Because  of  the  large  amount  of 
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timber  in  falsework  and  forms,  the  smokestack  of  this 
engine  is  fitted  with  a  tall  wire  cylinder  as  a  spark 
arrester.  The  engine,  when  it  brings  back  a  train  of 
empty  cars,  is  uncoupled  and  switched  off,  leaving  the 
cars  to  run  into  a  siding.  The  engine  is  then  coupled 
to  a  train  of  cars  standing  on  the  track  under  the  bin. 
These  it  moves  forward  gradually,  and  each  car  is  loaded 
(with  sand  or  stone  as  required)  by  means  of  a  slide- 
gate  in  the  hopper.  The  engine  then  takes  this  train  out 
on  the  pier,  while  the  empty  train  is  backed  onto  the  load- 
ing- or  bin-track  by  means  of  a  crab  and  cable. 

At  the  mixer  the  track  is  raised  by  blocking  to  form  a 
hump  or  long  vertical  curve.  The  engine  hauls  its  loaded 
tram  over  this  hump,  pushing  before  it  the  empty  train 
through  a  switch,  and  then  couples  onto  this  empty 
train  to  haul  it  back  through  a  siding  past  the  hump 
track.  A  cable  leads  from  a  drum  on  the  mixer 
plant   to   a   snatch-block   and   then   back   along  the 


which  hold  80  yd.  of  stone  and  80  yd.  of  sand.  The 
mixer  is  of  1-yd.  capacity,  mounted  on  the  lower  deck 
and  delivers  the  concrete  into  a  1-yd.  elevator  bucket.  At 
the  proper  height  this  is  tripped  and  dumped  sideways 
to  discharge  the  concrete  into  a  hopper  fitted  with  a  gate 
and  a  flexible-pipe  spout  leading  to  the  discharge  chutes 
The  equipment  of  the  mixer  outfit  includes  a  20-hp  motor 
for  the  mixer,  a  15  hp.  motor  for  the  stone  bucket  elevator 
and  a  100-hp.  motor  for  the  tower  elevator.  This  con- 
creting plant  is  shown  clearly  in  Fig.  1. 

iJlTi  6aCh  SidC  °f  the  t0Wer  Pr°iects  a  trussed  frame 
140  tt.  long,  carrying  the  sheet-iron  chute.  The  frame  is 
trussed  horizontally  also  to  give  it  lateral  stiffness.  The 
upper  end  of  each  frame  and  the  hopper  within  the 
tower  are  raised  and  lowered  by  cables  passing  over 
sheaves  on  top  of  the  tower.  For  the  upper  deck  of  the 
sheds  and  for  the  roof  slabs  (which  were  poured  in  forms 
on  the  completed  upper  deck)  the  concrete  is  delivered 
in  place  by  spouting  to  a  hopper  and  chute  which  travels 
on  the  roof  framing,  as  shown  in  Fig.  2.  Wheeled  carts 
are  used  to  reach  some  of  the  more  distant  sections. 

For  concreting  the  lower  deck,  the  lower  end  of  the 
trussed  chute  is  supported  by  a  timber  horse  or  A-frame 


FlGThe  tERE,CTIN^             STEEL  SUPERSTRUCTURE  AND  CONCRETING  THE  UPPER  DECK  OP  STEAMER  SHEDS 
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track.  This  is  hitched  to  the  train  of  loaded  cars  and 
pulls  it  back  over  the  hump,  each  car  being  dumped  at 
the  summit  to  deliver  its  contents  into  a  hopper  at  the 
side  of  the  track. 

Cement  is  brought  out  in  horse  wagons  and  motor 
trucks,  which  are  hauled  out  easily  on  the  finished  con- 
crete deck.  The  sacks  of  cement  are  wheeled  to  a  plat- 
form behind  the  traveling  mixer  plant.  From  this  storage 
pile  they  are  thrown  upon  a  belt  conveyor  which  carries 
them  to  the  mixer  floor. 

The  mixer  plant  is  a  timber  structure  about  14x28  ft 
30  ft  high,  having  an  elevator  tower  8  ft.  square  and 
1-5  ft.  high.  It  weighs  about  45  tons.  This  outfit  is 
supported  by  rollers  on  plank  runways- laid  on  the  sand 
Ml,  and  is  moved  ahead  by  a  cable  attached  to  an  anchor 
pile  and  operated  by  the  drum  mentioned  above  The 
machine  is  moved  about  300  ft.  at  a  time  (at  intervals 

ff?     ys)'  and  makes  this  move  in  about  four  hours 
At  the  rear  of  the  machine  is  a  bucket  elevator  raisin* 
the  sand  and  stone  from  the  hopper  to  the  elevated  bins 


8  ft.  high,  mounted  on  small  wheels.  From  this,  portable 
lengths  of  sheet-iron  spouting  are  carried  on  light  timber 
falsework  and  blocking.  At  the  outer  end  of  the  floor, 
the  slope  of  this  spouting  is  rather  slight,  and  men  push 
the  slushy  concrete  along  with  hoes.  With  a  1-yd.  mixer 
and  elevator  bucket,  handling  a  batch  about  every  minute, 
the  delivery  of  concrete  from  the  chute  is  almost  continu- 
ous. The  bottom  of  the  trussed  chute  has  two  trap  open- 
ings, with  flexible  pipe  spouts  to  deliver  concrete  at  inter- 
mediate points.  The  trap  swings  up,  so  as  to  block  the 
chute. 

In  advance  of  the  concreting,  pits  are  dug  in  the  fill  for 
the  column  footings  over  the  foundation  pile  clusters,  and 
trenches  are  cut  for  the  longitudinal  girders  between  the 
footings.  Light  timber  forms  are  placed  in  these,  with 
forms  also  for  pedestal  footings  where  required.  The 
rods  are  cut  and  bent  on  the  work,  and  are  held  in  place 
by  blocks  and  wiring. 

The  space  between  the  girder  forms  is  leveled  off  and 
the  clay  fill  covered  with  a  bed  of  sand,  and  over  this  is 
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placed  the  network  of  reinforcing  rods  for  the  slab.  The 
concrete  is  deposited  in  the  trenches  and  upon  the  sand 
and  is  worked  into  place  with  hoes,  while  the  surface  of 
the  slab  is  leveled  by  means  of  shovels.  This  will  be  cov- 
ered with  a  cushion  bed  of  sand  for  3-in.  creosoted-block 
paving  in  the  sheds. 

For  the  flat-slab  upper  deck,  the  bottom  form  is  sup- 
ported by  timber  falsework  in  the  usual  way,  and  the 
surface  of  the  concrete  is  troweled  to  form  the  finished 
floor.  After  this  floor  has  set,  it  is  covered  with  sheet-iron 
plates  and  a  layer  of  roofing  paper,  and  rectangular  forms 
are  placed  upon  it  for  the  4-in.  roof  slabs.  These  are 
3  ft.  4  in.  by  8  ft.,  and  weigh  about  1500  lb.  each. 

An  iron  loop  is  set  in  each  end  of  the  slab  for  attaching 
a  chain  sling.  The  slabs  are  hoisted  and  set  by  a  small 
traveler  moving  along  the  roof  framing  and  having  its 
cable  led  to  a  hoisting  engine  on  the  deck  below. 

Erection  of  Steel  Framing 
The  structural-steel  framing  of  these  sheds  is  erected  by 
a  traveling  stiff-leg  derrick  with  60-ft.  timber  boom  and 
operated  by  a  30-hp.  steam  engine.    This  backs  out  along 


FIG.  3.    ERECTING  STEEL  FRAME  FOR 
TERMINAL  BUILDING 


the  pier,  placing  material  as  it  goes.  This  work  is  done 
by  the  Kelly-Atkinson  Construction  Co.,  Chicago,  under 
a  subcontract. 

The  lower  deck  consists  of  columns  and  I-beam  fram- 
ing, while  the  upper  deck  has  three-hinged  arch  trusses 
of  68-ft.  span.  Each  half  truss  is  assembled  and  riveted 
up  on  the  site  and  then  raised  into  place,  the  outer  end 
being  supported  temporarily  on  a  vertical  shore,  with  a 
serewjack  at  the  base  to  allow  of  adjusting  the  ends  of 
the  adjacent  half  trusses  to  receive  the  crown-pin.  The 
60-ft.  boom  has  a  maximum  vertical  reach  of  55  ft.,  so 
that  it  can  place  not  only  the  trusses  but  also  the  monitor- 
roof  framing  above  them.  The  heaviest  loads  handled 
are  about  6000  lb.  The  steelwork,  which  is  delivered  on 
the  site  by  wagons,  will  total  about  7000  tons. 

Erection  of  the  Terminal  Building 
This  is  a  steel  frame  building  on  the  pier,  at  the  end  of 
the  sheds  previously  described,  and  about  2500  ft.  from 
the  shore.  Its  construction  is  not  included  in  the  work 
so  far  mentioned.  The  John  Griffiths  &  Son  Co.,  of 
Chicago,  has  the  contract.  The  construction  plant,  with 
the  partly  finished  structure,  is  shown  in  Fig.  3. 

The  steel  was  erected  with  a  derrick  having  a  90-ft. 
steel  boom.  The  trusses  were  delivered  all  assembled 
complete  at  the  shop.  All  the  steel  was  brought  out  on 
scows  to  the  site  of  the  building,  and  was  unloaded  with 


a  derrick,  which  was  a  part  of  the  scow.  Tlie  stone,  sand 
and  cement  for  the  concrete  were  brought  out  to  the  site 
on  derrick  scows  and  unloaded  with  clamshell  buckets 
operated  by  the  derricks.  The  concrete  is  not  spouted  in 
place,  but' hoisted  to  the  different  floors  with  building 
hoists. 

S3 

Ar  EartKctuaal&e-Ps'oof  Concrete 
Tower 

A  gate  tower  229  ft.  high  for  the  Calaveras  reservoir 
of  the  Spring  Valley  Water  Co.,  San  Francisco,  Calif., 
was  designed  recently  by  A.  V.  Saph  for. the  particular 
purpose  of  getting  an  earthquake-proof  structure.  The 
tower  is  located  close  to  the  upstream  toe  of  the  hy- 
draulic-fill dam,  a  short  distance  to  one  side  of  an  arch 
culvert  which  carries  storm  water  through  the  dam  dur- 
ing construction.  The  Calaveras  fault  line  is  near  by, 
and  as  this  is  believed  to  be  a  center  of  tectonic  earth- 
quake shocks,  it  was  necessary  to  make  the  tower  strong 
enough  to  withstand  earthquakes. 

.  Earthquake  Intensity 

The  tower  was  designed  at  every  horizontal  section  of 
sufficient  strength  to  withstand  a  lateral  push  on  the 
structure  above  that  section  equal  to  a  horizontal  accel- 
eration of  6.44  ft.  per  sec,  or  one-fifth  the  acceleration 
of  gravity.  This  makes  the  computation  simple,  as  the 
lateral  forces  are  just  one-fifth  the  corresponding  weights, 
and  are  applied  at  the  centroids  of  those  weights. 

In  arriving  at  the  above-stated  value  of  acceleration, 
the  California  and  the  Japanese  earthquake  studies  were 
gone  over.  Omori,  who  has  made  a  classification  of 
Japanese  earthquakes,  classifies  as  No.  4  those  earth- 
quakes which  have  a  maximum  acceleration  of  2000  mm. 
per  sec.  per  sec,  in  which  all  factory  chimneys  are  broken, 
and  most  of  the  ordinary  brick  buildings  partly  or  to- 
tally destroyed,  etc  This  corresponds  to  Class  B  of  the 
scale  of  the  California  Earthquake  Commission,  which  is 
defined  as  comprising  "fairly  general  collapse  of  brick 
and  frame  buildings  when  not  unusually  strong ;  serious 
cracking  of  brickwork  and  masonry  in  excellent  struc- 
tures; the  formation  of  broad  wavelike  folds  in  paved 
and  'asphalt-coated  streets,"  etc  The  symptoms  de- 
scribed were  taken  by  the  designer  of  the  tower  as  de- 
fining the  most  severe  earthquake  to  be  expected  in  Cal- 
ifornia, though  not  as  violent  as  the  most  severe  observed 
in  Japan,  where  it  is  reported  accelerations  as  high  as 
10,000  mm.  per  sec.  per  sec.  occurred. 

In  designing  a  chimney  for  a  pumping  station  in  San 
Francisco  on  rock,  the  city  specified  an  acceleration  of 
6.2  ft.  per  sec.  per  sec,  practically  identical  with  that 
assumed  here.  It  is  worth  noting  that  structures  on  rock 
foundations  suffer  less  in  earthquakes  than  structures  on 
soft  ground.  The  gate  tower  will  also  rest  on  rock  foun- 
dation. 

Tests  were  made  on  low  brick  piers  fixed  to  a  shaking 
table.  The  piers  broke  near  the  base  at  an  acceleration 
which  on  the  average  was  0.8  of  the  calculated  breaking 
acceleration,  computed  from  other  tests  of  the  strength 
of  the  brickwork,  assuming  that  on  the  shaking  table 
there  is  a  "gradual  application"  of  the  force.  On  the 
other  hand,  it  has  been  noticed  that  chimneys  destroyed 
in  earthquakes  broke  a  little  above  midheight,  and  only 
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rarely  were  they  damaged  near  the  base;  so  that  the 
strength  of  the  tower  near  its  middle  may  be  regarded 
as  the  critical  element.  This  midheight  strength"  being 
sufficient  to  resist  an  acceleration  somewhat  greater  than 
that  of  the  assumed  earthquake,  the  tower  is  safe  through- 
out its  height. 

The  chief  other  question  considered  was  the  period  of 
vibration.  In  strong  earthquakes  the  period  of  the  earth 
movements  is  below  1  sec.  for  the  principal  movements. 
To  avoid  resonance  effects,  which  might  lead  to  indefinite 
multiplication  of  the  stresses,  it  was  aimed  to  make  the 
period  of  vibration  of  the  tower  as  far  different  as  possible 
from  the  period  of  earth  movement.  The  tower's  natural 
period  is  1.03  sec.  (tower  empty  in  air)  to  1.45  sec. 
(tower  full  of  water  in  air).  However,  the  damping  ef- 
fect of  the  water  surrounding  the  tower  will  probably 
make  the  question  of  period  of  vibration  relatively  un- 
important. 

For  protection  against  the  destructive  effects  of  reson- 
ance, the  upper  part  of  the  tower  shell  was  increased  in 
thickness  on  the  recommendation  of  Prof.  Charles  Derleth 
from  12  in.  to  18  in.;  the  periods  previously  given  apply 
to  the  heavier  section.  Further,  to  give  a  larger  margin 
of  strength  for  any  chance  resonance  effects,  additional 
circular  and  longitudinal  steel  was  placed  in  the  shell 
beyond  what  was  required  on  the  basis  of  the  accelera- 
tion calculations. 


where  A  is  the  area  of  the  cross-section  of  tower  in 
square  feet,  and  d  is  the  diameter  in  feet.  This  for- 
mula, Mr.  Saph  states,  represents  the  resistance  of  a 
ring  1  ft.  high  to  the  action  of  the  stated  acceleration 
acting  on  a  ring  4  ft.  high.  No  further  account  is 
taken  of  the  horizontal  shear  transmitted  by  the  part 
of  the  tower  above  the  section  under  consideration. 

Full  Tower  or  Empty  Tower 
As  originally  designed  by  Mr.  Saph,  the  tower  was  to 
be  empty  or  dry,  the  outlet  pipe  extending  down  through 
it  from  gate-controlled  inlets  at  various  levels.  The 
choice  of  the  empty  tower  was  determined  by  the  belief 
that  the  water  in  a  full  tower  would  add  to  the  possible 
earthquake  effect. 

In  reviewing  the  report,  Prof.  Chas.  Derleth  took  the 
opposite  view,  holding  that  a  full  tower  would  be  safer 
as  regards  earthquake  effect,  and  he  laid  great  stress  on 
the  fact  that  a  full  tower  is  free  from  all  possibility  of 
trouble  by  uplift,  and  hence  is  also  safer  against  sliding. 
He  therefore  recommended  detailing  the  tower  as  a  full 
tower,  to  contain  water  standing  at  reservoir  level.  This 
recommendation  was  adopted  by  the  company. 


Proportions  of  Tower 
The  tower,  220  ft.  high  above  the  base  and  229  ft 
high  above  rock,  is  of  20  ft.  inside  and  28  ft.  outside 
diameter  at  the  base,  and  of  10  ft.  inside  and  13  ft.  out- 
side diameter  at  the  top.  The  footing  slab  is  octagonal, 
50  ft.  m  least  diameter  and  9  ft.  thick.  Both  inner 
and  outer  faces  are  built  to  a  smooth  taper,  on  the  ground 
that  offsets  would  form  definite  planes  of  weakness,  while 
a  cylindrical  inside  would  mean  either  unduly  large  diam- 
eter at  the  top  or  too  small  a  diameter  at  the  bottom. 
The  tapered  form  also  gives  lower  center  of  gravity  and 
decreased  water  displacement,  hence  greater  effective 
weight  of  the  tower. 

Stresses  under  the  maximum  assumed  earthquake  con- 
ditions were  taken  at  20,000  lb.  for  the  steel  and  730  lb. 
for  the  concrete.    A  gravel  concrete  equivalent  to  1 :  2  :  4 
mixture  is  specified  to  be  so  made  as  to  have  a  28-day 
strength  of  2000  lb.  per  sq.in.    The  steel  was  propor- 
tioned for  the  computed  stresses,  except  that  it  was  no- 
where allowed  to  fall  below  0.25%  (increased  on  Pro- 
fessor Dereleth's  recommendation  to  0.33%).    The  lon- 
gitudinal steel  averages  from  0.3%  to  0.4%;  in  the 
lower  section  of  the  tower  it  consists  of  an  inner  ring 
of  forty  1-in.  square  rods  and  an  outer  ring  of  forty  iy4- 
m.  and  forty  1-in.  rods;  at  the  top  it  consists  of  an  inner 
ring  of  twenty  %-in.  and  an  outer  ring  of  fortv  %-in. 
square  rods.    Circumferential  reinforcement  is  arranged 
m  inner  and  outer  rings,  ranging  from  %  in.  square  to 
%  m.  square  and  spaced  uniformly  12  in.  apart  verti- 
cally.   The  steel  is  kept  at  least  4  in.  inward  of  the 
concrete  surface. 

The  horizontal  reinforcement  was  designed  for  re- 
sistance against  collapse  of  the  shell  under  the  horizontal 
forces  due  to  earthquake  acceleration.  The  steel  was 
proportioned  by  an  arbitrary  formula  for  moment  as 
follows : 

M  =  7.5  Ad 


Tests  of  Fiihep2>©®£©<dl  Wood 

At  the  recent  annual  meeting  of  the  National  Fire 
Protection  Association,  the  Committee  on  the  Uses  of 
Wood  in  Building  Construction  presented  an  extended 
report1  dealing  with  tests  made  of  wood  treated  with  va- 
rious fire-retarding  compounds  at  the  Government  Forest 
Products  Laboratory  in  Madison,  Wis.  These  tests  were 
made  under  the  direction  of  Robert  E.  Prince  and  in- 
cluded also  tests  of  the  relative  inflammability  of  various 
species  of  wood  untreated  and  of  various  paints  claimed 
by  their  manufacturers  to  have  a  fire-retardant  effect. 

The  conclusions  arrived  at  as  a  result  of  the  tests 
may  be  briefly  summarized  as  follows :  The  widely  held 
idea  that  certain  kinds  of  lumber  are  much  more  re- 
sistant to  fire  than  others  was  not  supported  by  the 
results  of  Mr.  Prince's  tests.  It  should  be  said,  how- 
ever, that  his  tests  were  made  on  the  soft  woods  such 
as  are  in  general  use  for  building  construction.  It  is 
of  course  recognized  that  the  hard  woods  are  less  easily 
ignited  than  the  woods  from  most  evergreen  species,  but 
this  is  not  a  fact  of  practical  importance,  since  the  hard 
woods  are  generally  unsuitable  for  exterior  use. 

Turning  to  the  tests  on  lumber  fireproofed  with  vari- 
ous chemicals,  it  was  found  that  some  of  these  chem- 
icals injured  the  strength  of  the  wood  or  discolored  it. 
and  had  a  corrosive  effect  on  the  cylinders  used  for 
treating.    The  best  results  in  fire  retardation  were  ob- 
tained from  wood  treated  with  ammonium  salts  and 
sodium  borate.    These  chemicals  are  obtainable  at  prices 
which  are  not  a  serious  handicap  to  the  use  of  wood 
treated  with  them.    The  fire-retardant  paint  tests  showed 
that  a  number  of  these  paints  have  considerable  value 
in  decreasing  inflammability,  especially  those  which  are 
designed  for  interior  use.    Extended  tests  were  made 
also  with  various  methods  for  reducing  the  inflammabil- 
ity of  shingle  roofs,  and  it  was  found  to  be  practicable 
to  effect  this  by  various  methods  at  a  reasonable  cost. 

T^Th?  <com51ittee  report  has  been  reprinted  as  a  separate 
pamphlet  and  can  be  obtained  from  the  Secretary  of  the  Na- 

STwiiv  it6  £ro!ectiQn  Association,  Franklin  H.  W'entworth, 
87  Milk  St.,  Boston,  Mass. 
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SYNOPSIS — Gives  a  description  of  the  methods 
of  maintaining  concrete  and  brick  pavements  on 
state-aid  highways  in  Illinois,  for  wh  ich  a  special 
motor  truck  was  made  by  rebuilding  a  small  run- 
about; also  by  the  use  of  a  hand-drawn  kettle. 
Gives  cost  data  on  practically  all  the  more  impor- 
tant state  roads. 

Inasmuch  as  the  Illinois  state-aid  road  law  requires 
the  state  to  stand  the  whole  upkeep  cost,  the  State 
Highway  Commission  has  deemed  it  advisable  in  the  ma- 
jority of  cases  to  have  the  roads  constructed  of  some 
of  the  more  durable  types  of  pavement,  such  as  brick 
and  concrete.  The  state-aid  routes  are  the  main  traveled 
thoroughfares  and  will  necessarily  require  considerable 
attention,  even  when  constructed  of  the  most  durable 
types  of  pavement. 

The  highway  Law  has  been  in  effect  but  two  years, 
and  there  has  been,  in  round  numbers,  only  about  100 
miles  of  road  constructed  under  state  supervision  and 
with1  state  aid,  so  it  would  seem  at  first  thought  that  the 
upkeep  cost  on  these  roads  would  be  almost  negligible 
at  this  time.  It  is  indeed  expected  that  the  mainte- 
nance cost  will  be  very  light  the  first  few  years,  but  it 
is  quite  important  that  the  roads  should  receive  such  at- 
tention as  is  needed. 

The  100  miles  of  pavements  that  have  been  con- 
structed are  widely  separated  in  many  different  counties 


state,  it  was  thought  expedient  to  furnish  a  small  portable 
heating  kettle,  steel  broom,  heavy  barn  broom,  a  scratch- 
ing tool  and  pouring  can  to  only  four  of  the  seven  di- 
visions; two  of  the  divisions  being  able  to  borrow  from 


FIG.  1.    SMALL,  MOTOR  TRUCK  FOR  CONCRETE 
ROAD  MAINTENANCE,  ILLINOIS 

of  the  state.  However,  about  50  per  cent,  of  the  con- 
crete pavements  are  within  a  radius  of  75  miles  of  Chi- 
cago, or  within  the  Northeast  division.  The  other  six 
divisions  of  the  state  have  both  concrete  and  brick 
pavements,  widely  scattered. 

Equipment  for  Maintenance  Work 
On  account  of  the  present  small  mileage  of  improved 
roads  as  well  as  their  wide  distribution  throughout  the 


'Maintenance  Engineer,  Illinois  State  Highway  Department, 
Springfit'ld,  111. 


FIG.  2.     PORTABLE   HEATING  KETTLE   FOR  CONCRETE 
ROAD  MAINTENANCE,  ILLINOIS 

adjoining  ones,  and  thus  take  care  of  the  necessary  work 
for  the  next  two  years. 

The  Northeast*  division,  which  has  about  50  per  cent, 
of  the  state-aid  concrete  pavements,  is  provided  with  a 
small  motor  truck  for  maintenance  work.  The  princi- 
pal use  of  the  truck  is  to  transport  the  necessary  heating 
apparatus,  bituminous  filler  and  sand.  The  maximum 
load  that  is  transported  to  different  sections  of  road  does 
not  exceed  1000  pounds.  A  light  truck  that  could  be 
easily  converted  into  a  car  for  use  of  the  division  engi- 
neer was  considered  the  most  satisfactory. 

For  this  service  a  Ford  runabout  has  been  equipped 
by  replacing  the  rear  hood  with  a  42x36-in.  demountable 
body  (Fig.  1).  To  the  lower  corners  of  this  body  are 
attached  3x3x3/8-in.  angles,  which  project  in  the  rear  suf- 
ficiently to  support  a  32x30x1 6-in.  heating  kettle.  In  the 
corner  of  the  body  a  socket  is  provided  for  holding  a  light 
derrick  equipped  with  a  differential  chain  block  for  hoist- 
ing drums  and  barrels  of  bituminous  material  into  the 
truck  and  for  dismounting  the  heating  kettle  when  other 
use  of  the  car  is  desired.  The  derrick  is  made  so  that 
one  man  can  handle  any  load  he  wishes  to  put  into  the 
truck,  and  it  can  be  removed  easily  and  carried  at  a 
suitable  place  under  the  body  of  the  car.  On  account 
of  the  load  the  car  is  required  to  carry,  oversize  tires 
(31x4  in.)  with  demountable  rims  are  placed  on  all 
four  wheels. 

The  rectangular  heating  kettle  mounted  on  the  rear 
of  the  truck  has  a  tight-fitting  lid.  Beneath  the  kettle 
are  mounted  six  standard  cup  gasoline  burners,  supplied 
from  the  car's  gasoline  tank.  Gasoline  is  used  for  heat- 
ing the  bituminous  material  in  preference  to  other  fuel, 
largely  on  account  of  its  weight,  cleanliness  and  con- 
venience. 

It  has  been  found  that  about  1  gal.  of  gasoline  will 
supply  sufficient  heat  for  one  day's  work.    The  burners 
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may  be  started  quickly  and  when  the  bituminous  material 
is  once  hot,  a  single  burner  will  keep  it  at  the  proper 
temperature  throughout  the  day.  The  burners  work  sat- 
isfactorily while  the  car  is  running,  so  there  is  practi- 
cally no  time  lost  in  getting  the  material  heated.  When 
the  car  is  needed  for  other  use,  the  kettle  is  dismounted 
and  a  small  gasoline  can  is  hooked  to  the  side  of  the 
kettle  and  connected  with  the  burners  by  a  short  hose. 

Details  of  Operation  of  Truck 

A  great  deal  of  dependence  can  be  put  in  the  efficiency 
of  maintenance  with  this  truck,  for  an  expert  can  be 
placed  in  charge  of  the  work.    The  expert  then  is  the  only 


laborer  to  do  and  supervise  a  majority  of  the  work.  On 
account  of  the  delays  in  shipping  the  kettle  from  place 
to  place,  it  is  not  always  convenient  to  have  an  experl 
follow  it.  The  division  engineer  merely  directs  the  ship- 
ping of  the  equipment  and  arranges  with  some  local 
men  to  do  the  work  in  accordance  with  his  directions. 
However,  under  this  scheme  the  division  engineer  is  re- 
quired to  give  considerable  of  his  time  to  maintenance 
work. 

Materials  Used  in  Eepair  Work 

The  State  Highway  Department  during  the  last  four 
years  has  investigated  the  use  of  various  materials  for 


STATE  OF  ILLINOIS 
STATE  HIGHWAY  DEPARTMENT 
UPKEEP    COST    ON    STATE    AID  ROADS 

-  -  County,   Poute....  Sec  

DESCRIPTION' Lengifi... Ftj  Widths  Sa  Yd..^SuU±^l9/}  Total  Length  Longitudinal  Cracks.__Ft}  Tmnsverse...Ft;  Joints^Ftj 

COST    OF   MAINTAINING     SLAB,    {JOINTS,     CRACKS,  ETC. 
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COST   OF  MATERIALS 

COST  OF  LABOR 
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UPKEEP    COST    ON    ROAD    SIDES    &  DITCHES 
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'£™rZiCaFfS  n^5  SJ^Z  andBn'^e  Funii    "+  "Indicates  Items  charged  to  General  Maintenance  Fund. 

Remarks.  F,x  Deprecate  on  Auto  Ma,ntenance  Truck  at  $2.°?  per  Mile  of  Pavement,  portable  Kettles  at  $  l°°  per  Mile 


TOTAL 
COST 


FIG.  3. 


FORM  FOR  COST  DATA  ON  ILLINOIS  STATE-AID  ROAD  MAINTENANCE 


Division  Engineer 
Maintenance  Engineer 


one  who  goes  with  the  truck  from  place  to  place,  and  he 
hires  all  the  help  required  for  any  particular  job.  If 
the  truck  crew  consisted  of  more  there  would  be  many 
days  in  which,  on  account  of  weather  conditions,  they 
could  not  work.  Under  the  present  system  bad  weather 
causes  but  little  loss  of  time,  as  there  are  usually  a 
number  of  things  that  can  be  done  by  the  man  in  charge, 
such  as  cleaning  out  ditches,  clearing  culverts,  fixing  up 
the  side  roads,  etc. 

Where  a  portable  heating  kettle  (Fig.  2)  is  used  with- 
out the  truck  it  is  necessary  to  depend  upon  the  average 


filling  cracks  and  joints  in  concrete  pavements.  It  is 
evident  that  a  well-selected  bituminous  material  and 
clean  coarse  sand,  if  properly  applied,  meet  the  require- 
ments. Mexican,  Texas  and  California  asphalts  and 
some  refined  tars  have  been  used.  A  proper  grade  of 
refined  tar  seems  to  give  the  best  results,  but  with  any 
of  the  bituminous  materials  it  seems  to  be  necessary  and 
advantageous  to  cover  all  cracks  and  joints  twice  each 
year,  once  in  the  spring  and  again  in  the  late  fall. 

While  the  small  truck  referred  to  has  been  very  de- 
pendable and  has  fulfilled  most  of  the  requirements 
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imposed  upon  it  in  the  way  of  upkeep  on  the  macadam  where  the  portable  hand  kettle  was  used.    This  will  be 

and  earth  shoulders,  side  roads,  ditches,  etc.,  it  was  offset  considerably  more  in  favor  of  the  truck  when  the 

not  designed  for  this  purpose.    It  is  expected  that  in  cost  of  supervision  is  included  and  the  time  required  for 

the  near  future  a  much  larger  truck,  operated  in  the  same  doing  the  work  is  taken  into  consideration.    The  division 

manner,  will  be  equipped  to  handle  the  upkeep  on  all  engineer  must  necessarily  give  considerable  of  his  time 

gravel  and  macadam  roads,  macadam  and  earth  shoulders,  to  maintenance  work  where  the  portable  hand  kettle  is 

side  roads,  ditches,  etc.  used.    However,  he  has  the  opportunity  to  select  good 

weather  for  all  work  done  with  the  outfit  and  accordingly 

System  of  Reports  of  Work  Done  doeg  m)t  ]mve  any  men  charged  against  maintenance  work 

The  truck  operator  is  required  to  make  a  daily  re-  when  they  are  not  able  to  work  on  the  roads,  as  has  been 

port  on  a  post-card  form  to  the  maintenance  engineer  the  case  with  the  truck  outfit. 

at  the  headquarters  office,  giving  the  date  of  his  ar-  It  will  be  noted  from  the  table  that  the  cost  of  filling 

rival  on  the  job,  the  amount  of  road  covered  each  day,  cracks  and  joints  ranges  from  0.1  to  0.57c.  per  sq.yd. 

the  approximate  time  of  finishing  work  and  other  relevant  of  pavement,  usually  varying  in  proportion  to  the  dis- 

remarks.  continuity  of  the  pavement.    Discontinuity  is  represented 

The  truck  operator  also  sends  post-card  reports  to  the  by  the  figure  found  by  dividing  the  total  length  of  all 

division  engineer  to  keep  him  advised  of  when  the  road  cracks  and  joints,  in  feet,  by  the  square  yards  of  pave- 

will  be  completed  and  when  the  truck  will  arrive  at  the  ment.    The  expression  of  discontinuity  is  figured  for 

next  point.    This  is  required  that  the  division  engineer  each  road  on  which  work  is  done,  as  it  serves  as  a  guide 

may  know  what  progress  is  being  made  in  his  division  and  to  compare  the  cost  of  maintenance  work.    It  also  gives 

arrange  to  visit  the  respective  jobs  as  he  finds  it  pos-  a  basis  for  comparing  the  condition  of  surfaces  on  vari- 

sible.  ous  pavements. 

Upon  the  completion  of  a  route  or  section  of  a  state-  The  specifications  under  which  the  state-aid  roads 
aid  road,  the  operator  or  man  in  charge  of  the  work  were  constructed  required  a  felt  joint  to  be  placed 
makes  a  detailed  report  of  all  expenditures  on  the  accom-  at  an  angle  of  75  deg.  with  the  center  line  of  the  pave- 
panying  form,  Fig.  3.  This  report  is  checked  by  the  ment  and  at  intervals  of  100  ft.;  joints  were  also  re- 
division  engineer,  if  possible,  and  then  forwarded  to  the  quired  at  the  close  of  each  day's  work,  but  in  no  case 
headquarters  office,  where  the  maintenance  engineer  were  they  to  be  spaced  less  than  40  ft.  unless  specified 
makes  a  final  check  on  all  items  of  expenditure.  In  ad-  by  the  engineer.  The  10-  and  18-ft.  pavements  con- 
dition to  the  work  report,  the  maintenance  engineer  and  structed  under  these  specifications  have,  under  normal 
the  division  engineer  are  each  required  to  make  a  monthly  conditions,  a  discontinuity  of  from  0.0!)  to  0.1. 
statement  to  the  chief  state-highway  engineer  of  all  If  joints  had  been  placed  at  50-ft.  intervals  instead 
money  received  and  expended  on  the  maintenance  and  0f  100-ft.,  the  discontinuity  of  the  surface  on  the  nor- 
upkeep  work  during  the  month.  mal  10-  and  18-ft.  pavements  would  have  been  from  0.18 

to  0.2.    From  a  maintenance  standpoint,  therefore,  it 

Some  Cost  Data  of  Maintenance  Work  ^  ^  aR  adyantage  to  have  as  few  joints  as  p0Ssible. 

The  following  data  have  been  taken  from  some  work  Yoi\r  years'  experience  in  maintaining  concrete  pavements 

recently  done  with  the  portable  heating  kettle  and  the  jn  Illinois  indicates  that  joints,  even  though  protected 

automobile  truck.    Only  cost  data  in  maintaining  the  wjth  armor  plates,  require  about  the  same  attention  as  do 

slab,  or  pavement  proper,  are  given.    The  upkeep  costs  the  ordinary  cracks. 

on  macadam  and  earth  shoulders,  side  roads  and  ditches 

...    ,  ,  ,  Definitions  of  the  Terms  Used 

are  not  included.  ^ 

It  will  be  noted  that  the  average  cost  of  maintenance  It  is  evident  that  the  term  "maintenance  has  been 
where  the  truck  was  used  is  about  one-third  less  than  greatly  misused,  or  at  least  used  to  express  two  or  three 
COST  data  showing  the  relative  efficiency  of  different  methods  of  maintaining  concrete  pavements  by  filling 

CRACKS  AND  JOINTS  WITH  BITUMINOUS  MATERIAL 

r  Conditions  •  —  Cost  of  Labor   ■  Materials  

Total 

Length  Expression  Teams, 

in  ft.  of  of  Discon-                                 Freight,  *j?r  /,ilP 

Cracks    tinuityof                                 Storage,  Bitumi-     Sand  Dep.  on                           Cost      Mile  Mile 

Sec-                          sq.vd.       and      Pavement,                  Com-      Transpor-  nous        and  Equip-   Super-    Total       per       10-tt      18  It. 

County     tfon    Built    Width      (a)     Joints  (b)        b/a         Skilled       mon          tation  Material    Stone  ment'    vision-    Cost     sq.yd.     Road  Road 

Portable  Heating  Kettle  Used 

Cass             A     1914        10       7,279        917         0  126       $1100       $3.50         $9  96  $1.92      $0.60  $125              $28 .23    $0  0039  $22  80 

m :  I  1 1 1  1  1  i!     I  I  3  i  II  i  ■  •  « 

■iiii.i  ii  !i  a  «  n  i 

Average  cost  per  square  yard   $0.0032 

Auto  Truck  Used 

Cook  D     1914        18     32,470      3120         0  096       $13  00       $8.00         $3.35         $9  69      SO. 00     $6.00      .  .  ..$40 .04  SO  0012  *«• 65 

LinToin.::.    A      1914        10        4',000         458         0.115  3  00         2.00  .56  1.74  10  .40      ....       8.80         00  2  $  2.90 

ifiSfa:  I  lilt   io  it'Z  2^    8:13    IS     |     ?:       :      :      :        ».»    .««  ».» 
w!Skakee-  a  lilt   18  S  :1      11:88    S:S     i:S      J   l:g   1:8  ::::  g|    :«g  »■«  1370 

Cook:.'::    E     lilt       18     38,884      5488         0.141         21.00         8  00  4.54  8.92         .  40       7.40  50  86        .  00  3  3  70 

I  lilt   11  I'JIi  18    8:111     f.iS    \Z     ':!?     5:2    :£   ?:B  ::::^_ooi3  *m 

Average  cost  per  square  yard   $0.0021 

1  Under  depreciation  $1  per  mile  of  pavement  maintained  is  charged  against  the  portable  heating  kettle  equipment  and  $2  per  mile  for  the  truck.  2.  The  cost  of 
supervision  is  prorated  against  the  maintenance  and  upkeep  at  the  close  of  the  season. 
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Widely  different  things  connected  with  the  taking  care  of 
roads.  Some  have  divided  the  term,  using  "strict  main- 
tenance," "partial  maintenance,"  "total  maintenance," 
etc. 

It  would  seem  proper  to  confine  "maintenance"  to 
taking  care  of  the  wearing  surface  of  the  road  and  to 
use  it  in  connection  with  those  operations  necessary  to 
keep  the  traveled  way  true  to  its  original  type,  and  to 
use  the  term  "upkeep"  in  the  broader  sense  and  to  con- 
nect it  with  those  operations  necessary  to  keep  or  re- 
store the  entire  road  to  its  original  surface.  The  upkeep 
should  apply  particularly  to  the  sideroads,  ditches,  etc. 
The  term  "repairs"  should  be  used  to  denote  all  opera- 
tions necessary  to  restore  the  traveled  portion  of  the  pub- 
lic highway  to  its  original  condition. 


above  70%  is  expected  over  a  wide  range  (based  on 
actual  performance  of  a  similar  30-in.  pump  in  New 
Orleans  regularly  pumping  21  sec.-ft.  against  7  ft  head). 

These  pumps  were  designed  by  A.  R.  Wood.  Mechanical 
Engineer  of  the  New  Orleans  Sewage  and  Water  Board, 


sit  Teirr©Ib©Eaim©r 


Two  large  screw  pumps,  one  of  which  is  shown  in  the 
accompanying  views,  have  recently  been  installed  in  Sub- 
district  No.  1,  Upper  Terrebonne,  La.  These  have  a 
capacity  of  45,000  gal.  per  mm.  ( 100  sec.-ft.,  or  65  mil- 
lion gallons  per  day)  against  a  4-ft.  head.  They  are  used 
for  draining  -1240  acres  of  marsh  land,  lifting  the  dis- 
charge against  a  total  head  varying  from  4  to  6  ft.  In 
general  outline  the  pumps  resemble  the  larger  screw 
pumps  of  the  New  Orleans  city  drainage  works  (322  mil- 
lion gallons  capacity  against  12  ft.  head)  described  in 
Engineering  News,  Jan.  15,  1914.  The  design,  briefly 
described,  consists  of  a  siphon-elbow  section  in  which  a 
screw  impeller  rotates.  Special  effort  was  given  in  the 
designing  and  construction  to  reduction  of  flow  friction. 

The  most  interesting  features  of  this  particular  type 
are:  The  conical  inner  case  with  cylindrical  extensions, 


FIG.  2.     SECTION  THROUGH  TERREBONNE  PUMP 

and  were  built  by  the  D'Olier  Centrifugal  Pump  &  Ma- 
chine Co.,  of  Philadelphia.  The  driving  engines  were 
built  by  Fairbanks,  Morse  &  Co.,  of  Chicago.  The  J.  A. 
Kruse  Co.,  of  New  Orleans,  were  engineers  for  the  plant. 

Unemployment  in  the  Winter  Season  and  what  can  be 
done  by  engineers  to  reduce  it  in  amount  has  been  investigated 
by  a  special  committee  of  the  Oregon  Society  of  Engineers 
made  up  of  J.  P.  Newell,  E.  G.  Hopson  and  others.  The  com- 
mittee in  its  report  showed  that  in  the  mild  winter  climate  of 
the  north  Pacific  coast  a  large  proportion  of  engineering 
operations  could  be  conducted  as  economically  in  the  winter 
as  in  the  summer,  and  that  habits  and  custom  have  as  much 
to  do  with  the  slackening  of  engineering  work  in  the  winter 
as  the  inclemency  of  the  season.  It  is  a  fallacy  to  conclude 
that  winter  work  is  more  costly  than  summer  work  because 
on  the  face  of  the  figures  the  cost  per  cubic  yard  of  dirt  han- 
dled is  a  little  higher  in  winter  than  in  summer  The  eco- 
nomic loss  to  the  community  from  having  a  large  number  of 
workingmen  idle  during  the  winter  season  must  be  taken  into 
account.    During  the  crop  season  there  is  always  plenty  of 


FIG.  1.     HIGH-EFFICIENCY  SCREW  PUMP  FOR  TERREBONNE.  LA. 


which  surrounds  the  impeller  shaft  and  which,  with  the 
outside  case,  forms  a  carefully  shaped  flow  passage  to  and 
Irom  the  impeller;  the  stationary  vanes  guiding  the  water 
as  it  leaves  the  impeller  and  furnishing  middle  supports 
for  the  inner  case;  the  impeller  with  a  cast-iron  center 
and  cast-in  cast-steel  blades;  the  separate  support  bear- 
ings, stuffing-boxes  and  roller  thrust  bearing.  Each  im- 
peller is  driven  by  a  single-cylinder  60-hp.  oil  engine  at 
200  r.p.m.  This  is  a  high  speed  compared  with  that  for 
a  centrifugal  pump  for  such  service.    An  efficiency  of 


demand  for  labor  on  the  farms,  and  those  in  charge  of  public 
work  should  therefore  attempt  to  do  as  much  work  as  possi- 
ble in  the  winter  rather  than  in  the  summer  The  committee 
enumerates  various  pieces  of  contract  work  performed  during 
the  winter  in  Portland  and  vicinity,  such  as  building  erec- 
tion, park  construction,  grading,  street  and  sewer  work  and 
highway  construction,  and  shows  that  the  advantage  to  con- 
tractors of  holding  their  organization  together  and  the  ability 
to  secure  a  better  class  of  labor  during  the  slack  season 
operates  to  make  such  work,  on  the  whole,  quite  as  economical 
for  the  taxpayer  as  that  done  during  the  summer  season.  The 
commission  suggested  the  appointment  by  the  Governor  of  a 
commission  of  engineers  to  supervise  all  state  engineering 
operations  in  the  interest  of  winter  employment. 
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Witlio-ast  Templet© 

J.  A.  Walls  iii  a  paper  on  "Tower  Foundations,"  in 
the  June  Proceedings  of  the  American  Institute  of  Elec- 
trical Engineers,  gives  the  following  method  of  laying 
out  transmission-tower  foundations : 

The  engineer  stakes  the  center  of  the  tower  and  marks 
the  tower  height  on  the  reference  stake;  in  addition  to 

this  two  stakes  are  put  down 
in  the  direction  of  the  line 
and  two  stakes  across  the  line. 
These  four  stakes  give  the 
center  line  of  the  base.  A 


Center  of 
•i  5tui> 


iStnke 


Stick-  j, 
cufto 
Lengifi 


cord  is  strung  across  two  of 


State 

LAYING  OUT  FOOTING 
WITHOUT  TEMPLATE 


the  stakes  and  the  distance 
from  the  center  stake  to  a 
line  through  the  center  of 
two  holes  on  the  same  side  is 
measured  by  means  of  a  stick 
cut  to  length.  The  point  is 
marked  with  a  pin,  and  the  operation  is  repeated  on  the 
other  side  of  the  center.  By  swinging  the  cord  90  deg. 
to  the  other  stakes  two  more  points  are  located.  By  hiv- 
ing out  two  sticks  of  a  length  equal  to  half  the  base  width 
of  the  tower  from  two  adjacent  points  found  in  the  first 
operation,  and  then  swinging  them  till  their  ends  meet, 
the  center  of  one  corner  is  located.  The  operation  is  best 
understood  from  the  accompanying  sketch. 

In  this  way  two  men  can  lay  out  the  base  in  less  than 
five  minutes,  and  no  heavy  tools  are  required.  One  man 
is  provided  for  each  hole,  and  the  foreman  is  able  to  take 
care  of  from  three  to  four  gangs.  This  method  avoids 
the  transportation  of  a  template.  When  a  man  starts 
to  dig  a  hole  he  first  makes  a  circle,  approximately  16 
in.  in  diameter,  around  the  stake  and  keeps  inside  this 
circle. 


By  F.  N.  Bingham  f 

During  the  winter  months,  when  asphalt  paving  plants 
are  closed  down,  there  are  often  many  cuts  made  in 
asphalt  pavements  from  various  causes.  These  are  not 
large  at  the  time  they  are  made,  but  if  they  are  allowed  to 
remain  unrepaired  for  weeks  or  sometimes  months,  the 
abrasion  of  traffic  will  cause  raveling  and  disintegration 
to  take  place,  and  the  cut  to  be  repaired  will  be  much 
larger  than  it  was  originally.  The  postponing  of  repairs 
to  warm  weather  thus  leads  to  disputes  between  the  city 
and  the  person  who  made  and  has  to  pay  for  repairing  the 
pavement  cuts.  Not  only  do  these  cuts  ravel  and  dis- 
integrate if  left  unrepaired,  but  with  the  coming  of  spring 
thaws  and  rains  the  water  invariably  gets  under  the  pave- 
ment for  a  considerable  distance  and  causes  the  destruc- 
tion of  correspondingly  large  areas  of  pavement. 

It  is  not  feasible  to  start  up  an  asphalt  plant  to  turn 
out  such  a  small  quantity  of  material  as  is  usually  needed 
to  fix  a  few  winter  cuts.  In  order  to  take  care  of  these 
repairs  as  needed  when  our  Spokane  municipal  plant  is 
closed  down,  we  have  found  it  very  economical  and  prac- 
tical to  proceed  as  follows : 

Before  the  plant  is  closed  down  for  the  winter  we  make 
up  a  hot  mixture  of  sand,  filler,  stone  and  asphaltie 
cement,  as  though  it  was  for  immediate  use,  the  only  dif- 
ference being  that  we  use  a  mixture  richer  in  asphaltie 
cement  than  is  usual.  This  mixture  is  then  lightly  spread 
by  means  of  rakes  to  a  uniform  depth  of  3  in.  on  a  smooth 
plot  of  ground  that  has  been  lightly  sanded  and,  while 

*Por  further  information  on  this  subject  the  reader  is 
referred  to  "Engineering  News,"  Feb.  11,  1915,  p.  258,  an 
article  on  "Patching  Bituminous  Pavements  Without  an  As- 
phalt Plant  or  a  Steam  Roller,"  by  Samuel  H.  Lea,  City  En- 
gineer, Charlotte,  N.  C. 

^Superintendent  of  the  Municipal  Asphalt  Plant,  Spokane, 
Wash. 


OUTFIT   FOR   REPAIRING   ASPHALT   PAVEMENTS   IN   SPOKANE,  WASH.,  DURING  THE  WINTER  MONTHS 
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MACHINE  FOR  BORING  TIE-ROD  HOLES  IN  PILES  UNDER  WATER,  CHICAGO  MUNICIPAL  RY 
In  service,  the  sills  on  which  the  men  are  standing  rest  on  the  pile  heads 


still  hot,  is  marked  oft'  into  cakes  approximately  2  ft. 
square,  care  being  taken  not  to  pack  or  compress  this  hot 
mixture  in  any  way  while  it  is  cooling.  When  cool  the 
asphalt  layer  is  easily  broken  up  into  cakes  and  is  ready 
for  use. 

Our  emergency-repair  equipment  consists  of  a  small 
motor  truck  with  a  sheet-iron  heating  pan  with  gasoline 
burners.  These  burners  are  so  placed  that  they  are  not 
only  used  to  heat  the  contents  of  the  pan,  but  to  heat 
the  tamping  and  smoothing  irons  as  well.  The  truck  is 
then  loaded  with  the  asphalt  cakes,  which  are  carried  to 
the  cuts  to  be  repaired.  While  the  cut  is  being  prepared, 
the  asphalt  cakes  are  heated  in  the  pan  and  brought  to 
their  original  plastic  consistency.  The  cut  is  filled, 
tamped,  smoothed  and  finished  in  the  usual  manner.  The 
truck  driver  and  two  men  make  a  crew,  and  the  cost  of 
this  work  is  surprisingly  low  per  square  yard. 

The  value  of  the  results  obtained  in  keeping  holes  and 
cuts  promptly  repaired  is  obvious.  Such  repairs  can  be 
made  in  freezing  weather,  even  when  it  is  necessary  to 
sweep  away  snow  to  get  at  the  pavement.  Oftentimes 
when  a  small  gas-  or  water-pipe  cut  is  partly  filled  with 
ice,  the  big  warming  pan  is  placed  directly  over  the  cut 
while  the  asphalt  cake  is  being  heated,  and  the  cut  is  dried 
out  at  the  same  time  and  with  the  same  heat  This 
method  can  be  used  to  equal  advantage  in  small  towns  or 
on  highways,  where  permanent  asohalt-mixing  plants  are 
not  always  available. 


Wsyfteir  KBoHes  nm  Pal 
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The  new  3000-ft.  Municipal  Pier  at  Chicago  has  on 
each  side  a  concrete  wall  supported  on  three  lines  of  round 
piles  and  a  line  of  sheet  piling.  Tie-rods  extend  between 
the  rows  of  piles,  and  in  the  outer  part  of  the  pier  there 
are  heavy  tie-rods  extending  across  the  entire  width  of 
the  pier,  to  tie  the  walls  together.    The  boring  of  these 


numerous  tie-rod  holes  under  water,  and  keeping  them 
in  proper  line  and  level  in  the  piles  and  sheet-piling, 
would  have  been  a  tedious  and  troublesome  job.  There- 
tore  a  special  machine,  shown  in  the  accompanying  view, 
was  devised  and  built  by  the  contractor,  the  Great  Lakes 
Dredge  &  Dock  Co.,  of  Chicago. 

The  machine  consists  of  a  pair  of  sills  30  ft.  long, 
with  two  depending  frames,  which  slide  along  them  and 
carry  horizontal  guides  for  the  augers.  The  end  of  each 
auger  rod  is  connected  by  a  universal  joint  to  a  long  rod 
driven  by  a  pneumatic  drill  held  by  a  man  on  top  of 
the  frame,  as  shown.  The  sills  rested  on  the  pile  heads 
and  the  auger  guides  were  set  at  the  desired  height  and 
position.  With  the  holes  bored  in  this  way  there  was  no 
difficulty  in  placing  the  tie-rods. 

Concreting  Transits  for  Tr ack- 

For  building  the  concrete  retaining  walls  and  bridge 
abutments  on  the  Chicago  track  elevation  of  the  New 
York,  Chicago  &  St.  Louis  R.R.  an  outfit  of  concreting 
trains  has  been  used  by  the  Brownell  Improvement  Co., 
of  Chicago,  which  has  the  contract  for  the  work.  One 
of  these  trains  is  shown  in  Fig.  1 ;  the  towers  of  two 
other  trams  may  be  seen  in  the  distance. 

The  special  features  of  the  arrangement  are  that  the 
train  is  a  complete  unit  of  material  cars  and  mixing 
plant  and  that  all  material  is  handled  directly  upon  the 
tram.  This  latter  point  is  important  when  the  train  is 
located  beside  (or  sometimes  between)  main  tracks  and 
there  is  practically  no  space  available  outside  of  the  con- 
struction train.  The  mixer  car  is  at  the  head  of  the 
tram,  then  come  two  cars  of  broken  stone,  two  cars  of 
screenings  and  a  boxcar  for  cement  (in  sacks). 

Planks  laid  across  the  open  cars  carry  two  runways, 
each  two  planks  wide.  If  the  load  is  piled  up  so  that 
the  cross-timbers  cannot  be  placed,  brackets  are  fitted 
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CONCRETING  TRAIN  FOR  BUILDING  ABUTMENTS  AND  RETAINING  WALLS  ON  TRACK  ELEVATION  WORK 
AT  CHICAGO;  NEW  YORK,  CHICAGO  &  ST.  LOUIS  R.R. 
The  towers  of  two  similar  trains  on  the  same  work  can  be  seen  in  the  background 


The  mixer  plant  consists  of  a  special  boxcar,  with  a  1-yd. 
drum  mixer  mounted  at  the  forward  end.  Behind  this  are 
the  engine  and  boiler,  while  the  sloping  roof  forms  the 
wheeling  platform,  with  a  charging  chute  to  the  mixer. 
Directly  over  the  mixer  is  a  tower  8  ft.  square,  and  about 
55  ft.  high  above  the  rails.  In  this  is  mounted  the 
receiving  hopper  of  the  distributing  spout.  The  elevator 
bucket  travels  on  leads  placed  not  in  the  tower  but 
ahead  of  it,  far  enough  from  the  front  face  of  the  tower 
to  enable  the  bucket  to  clear  the  end  sill  and  drop  below 
the  level  of  the  car  floor  to  receive  the  concrete  from  the 
mixer. 

The  bucket  is  narrow  and  deep,  and,  at  the  upper  end 
of  its  travel,  rollers  on  the  top  engage  inclined  guide 
rails  so  that  the  bucket  is  pulled  over,  tilting  to  such  an 
angle  as  to  insure  complete  discharge  of  the  material. 
The  two  jointed  sections  of  the  steel  spout,  each  about 
28  ft.  long,  are  guyed  from  a  31 -ft.  boom  stepped  on 
the  tower.  Fig.  1  shows  a  third  spout  laid  longitudinally 
along  the  forms  and  delivering  the  concrete  in  place. 

With  this  arrangement  the  concrete  can  be  spouted 
across  running  tracks.  This  was  done  on  the  South 
Chicago  track-elevation  work  of  the  Pennsylvania  lines, 
where  the  two  main  tracks  extended  between  the  con- 
creting train  and  the  retaining  walls.  There  was  no 
trouble  from  the  spattering  of  concrete  upon  the  trains. 
This  South  Chicago  work  is  shown  in  Fig.  2. 

In  the  view  Fig.  1  the  tower  is  guyed  to  a  building.  This 
was  done  because  the  train  stood  on  a  rough  temporary 
track.  Ordinarily  no  such  support  is  needed.  The  tower 
is  not  built  in  removable  sections,  but  that  part  extending 
above  the  roof  of  the  car  must  be  dismantled  when 
bridges  are  to  be  passed  or  the  outfit  is  to  be  shifted. 
The  machinery  is  selected  to  suit  the  contractors'  ideas 
as  to  the  best  combination,  and  on  the  outfits  shown 
herewith  it  includes  a  Foote  concrete  mixer,  Archer 
elevator  bucket  and  steel  spouting,  and  a  Clyde  hoist 
and  engine.    For  the  temporary  trestle  of  the  south  ap- 


on  the  side  of  the  ear,  carrying  the  runway  planks  at 
the  proper  elevation.  Similar  brackets  are  fitted  on 
the  sides  of  the  boxcar.  The  cement,  stone  and  screen- 
ings are  loaded  into  wheelbarrows  and  wheeled  to  the 
mixer,  the  empties  returning  on  the  same  runway. 

When  the  material  cars  are  empty  the  planks  and 
brackets  are  thrown  off  and  the  cars  are  hauled  away, 
while  another  set  of  five  loaded  cars  is  run  up  to  the 
mixer  car.  The  runways  are  quickly  set  in  position  and 
work  is  resumed.  It  takes  only  from  15  to  25  min.  to 
switch  the  cars  and  get  the  work  started  again. 


FIG.  2.    SPOUTING  CONCRETE  ACROSS  MAIN-LINE 
RAILWAY  TRACKS 

Pennsylvania  Lines.  Track  elevation  work  at  South  Chi- 
cago, 111.  The  taller  tower,  with  elevator  bucket,  is  on  the 
front  car  of  the  concreting  train.  The  steel  chute  carries 
the  concrete  across  the  two  main  tracks  to  the  stationary 
tower,  from  which  several  lines  of  chutes  extend  to  the  torms. 
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proach  to  the  elevation  of  the  New  York,  Chicago  & 
St.  Louis  R.R.,  the  piles  were  driven  by  a  McMyler  35-ton 
piledriver  running  on  a  track  parallel  to  the  trestle.  This 
machine  has  a  revolving  horizontal  truss,  the  outer  end 
of  which  carries  the  53-ft.  leads. 

This  arrangement  of  concreting  trains  has  been  used 
by  the  Brownell  Improvement  Co.  on  nearly  all  its 
numerous  contracts  for  track-elevation  work  in  Chicago. 
The  work  was  in  charge  of  A.  H.  Bannister,  General 
Superintendent  of  the  company.  With  three  of  these 
trains  on  the  New  York,  Chicago  &  St.  Louis  R.R.  work 
shown  in  Fig.  1  about  27,000  cu.yd.  of  concrete  were 
placed  in  62  working  days. 

B 

Portelbl©  Ts-acii  Cross! KajsCa 


a  C ©satinet ©ir8 s  Yard 

Portable  track  crossings  in  a  construction  track  layout 
are  in  use  at  the  temporary  storage  yard  of  Walter  H. 
Gahagan,  Inc.,  contracting  engineer,  at  East  New  York 
Borough  of  Brooklyn,  New  York  City.  A  narrow-gage 
construction  track  turns  out  of  a  standard-gage  track,  a 
third  rail  being  laid  in  the  spur.  A  stub  switch  in  one 
rail  provides  the  connection. 


PIG.  2. 


ANGLE  IRONS  FOR  RAILS  OF  NARROW-GAGE 
TRACK  AT  CROSSING 


FIG.  1. 


MOVABLE  RAIL  IN  PLACE  OF  FROG 


To  avoid  the  cost  of  a  special  frog,  a  frogless  crossing 
was  designed.  The  outer  rail  of  the  narrow-gage  turnout 
is  raised  to  cross  over  one  rail  of  the  standard-gage  track. 
This  crossing  rail  can  be  swung  off  the  standard-gage  rail 
by  hand,  to  allow  cars  to  move  on  the  latter  track.  When 
the  swinging-rail  is  in  place  to  allow  standard-gage 
movement,  it  is  braced  by  a  bar  placed  between  it  and  the 
opposite  narrow-gage  rail.  This  arrangement,  shown  in 
Fig.  1,  is  a  simplification  of  the  frogless  turnout  used 
to  a  limited  extent  in  main-track  service. 

At  the  other  end  of  the  yard,  where  the  narrow-gage 
track  crosses  several  standard-gage  tracks,  angle  irons 
supported  by  timbers  are  used  instead  of  rails  for  the 
narrow-gage  track.  This  does  away  with  the  necessity  of 
blocking  up  the  small  narrow-gage  rails  to  the  height  of 
the  standard-gage  rails.  The  arrangement  is  shown  in 
Fig.  2. 


1"  Transportation  Methods  were  made  the  sub- 
ject of  thorough  study  in  Chicago,  111.,  in  1914.  A  transporta- 
tion section  was  organized  in  the  division  of  water-supply 
extension  with  a  head  motor-truck  driver  in  charge  One 
..-ton  and  three  2-ton  Pierce-Arrow  trucks  were  used  in  the 
experiments.  The  cost  of  hauling  averaged  about  13c  per 
ton  mi.  for  the  5-ton  truck  and  varied  from  14c.  to  32c  per 
ton  mi.  for  the  2-ton  trucks,  depending  on  the  conditions 
and  efficiency  with  which  they  were  used.  The  hauling  under 
contract  by  teams  cost  on  an  average  26.9c.  per  ton  mi  The 
hauling  by  teams  hired  by  the  day  was  still  higher  The 
recent  annual  report  of  the  city  engineer  for  the  vear  1914 
states  that  the  use  of  motor  trucks  and  the  general  study  of 
transportation  have  shown  that  the  motor  trucks  are  econom- 
ical and  efficient  when  properly  handled,  that  the  hauling  of 
certain  materials  by  contract  is  advisable,  and  that  teams 
hired  by  the  day  are  not  efficient. 
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The  introduction  of  16-ft.  lengths  of  cast-iron  pipe  for 
city  water  mains  was  noted  in  Engineering  News,  May  6, 
1915,  in  an  editorial  on  "Longer  Cast-Iron  Pipe."  Al- 
though answers  to  inquiries  concerning  experience  with 
the  new  16-ft.  pipe  lengths  showed  general  satisfaction, 
few  of  the  cities  which  have  introduced  the  longer  pipe 
have  kept  sufficient  cost  records  to  enable  an  exact  com- 


Mkef  aim  T®w©ip 

A  large  floating  concreting  plant  of  unusual  layout,  in 
which  the  cement,  sand,  gravel  and  water  are  dumped  into 
a  bucket  and  hoisted  up  in  the  tower  to  a  Hains  mixer,  is 
being  used  in  concrete-pier  construction  for  the  Lehigh 
Valley  R.R.  at  Pier  8,  North  River,  New  York  City.  The 
mixer  is  installed  about  two-thirds  of  the  way  up  the 
55-ft.  tower,  the  bucket  containing  the  unmixed  materials 


FIG.  1.    GENERAL  VIEW  OP  PIER  AND  PLANT 
Chute  is  lower  than  in  Fig.  2,  owing  to  concreting  being  nearer  the  floating  plant. 


oeing  hoisted  by  a  two-drum  Lambert  hoisting  engine. 
The  apparatus  is  mounted  on  an  old  car  float.  310x36  ft. 
in  plan,  which  was  purchased  for  the  purpose  by  the 
Henry  Steers  Contracting  Co.,  17  Battery  PL,  New  York 
City. 

The  sand  and  gravel  arrive  already  mixed,  this  having 
been  done  at  the  contractor's  pit  on  Long  Island.  The 
handling  at  the  site  is  thus  simplified,  one  scow  only 
being  necessary  where  otherwise  two  would  have  been 
records  were  kept  to  make  an  accurate  comparison  of  costs,     required.    The  sand  and  gravel  are  handled  from  the 

COMPARATIVE  COSTS  OF  LAYING  16-  AND  12-FT.  LENGTHS  OF  G-IN.  CAST-IRON  PIPE 


parison  to  be  made  of  the  merits  of  the  new  16-ft.  lengths 
and  the  old  12-ft.  lengths. 

Since  then,  S.  L.  Etnyre,  superintendent  of  the  water- 
works department  of  Council  Bluffs,  Iowa,  has  sent  the 
accompanying  table  of  three  'very  similar  jobs  of  pipe 
laying,  in  April,  1915,  the  first  example  being  a  6-in. 
main  in  16-ft.  pipe  lengths,  while  the  second  and  third 
examples  are  6-in.  mains  in  12-ft.  pipe  lengths.  All 
these  mains  were  laid  with  5  to  5i/2-ft.  cover,  and  careful 


NT  >.     Street        From  To 
l     Hi.?hSt...  10th  Ave.  15th  Ave.  . 
>     l  aii  mount    Graham.  .  Fairmount 

Ave   Park  

3.    15th  Ave.  .  High  St.  .  Fairmount 
Ave  


— 6-In.  C.I.  Main  on  Ground—       Ex.  and  B.F.  -Pipe  Laying  Costa-  

Cost,  at  20c.  per  Hr.   Bell  Caulk-  Lay- 
Price  Holes  ing  at  Lead  mg, 
No.               Price                  per  at  25c.  25c.  at  4c.  Jute 
No.  of     of     Wgt.      per                   Ft.,  per  per  oer  Fuel, 
Lengths   Ft,    in  Lb.    Ton      Amt.      Cts.  Amt. 
103 


Aver-  Diff. 
age      in  Cost 
Cost  per 
Total      Cost  per       per  1000 
Cost       1000  Ft.    1000  Ft.  Ft. 

1648  57,470  $23*95  $688.20    161    $269.09  $14.78  811.02  $38.54  $44.37  $1066.00  $646.85     $646  85 


07  1164  42,104  22.95  483.14  16$ 
94      1128  42,311    22.95    485.86  15 


189.18  13  19  10.03  38.41  30.65 
175.80    15.  09      9.90    40.00  36.70 


704  90    657.13  1  $20  08 

}  $666.93 
763.35    676.73  J 
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deck-scow  by  a  60-ton  locomotive  crane,  equipped  with  a 
1-yd.  bucket,  running  on  a  track  laid  on  the  mixing  float. 
The  crane  delivers  the  material  to  a  20-yd.  hopper,  located 
at  one  end  of  the  float,  in  the  lower  portion  of  the  tower. 
The  cement  arrives  on  covered  barges  and  is  unloaded 
onto  a  belt  conveyor  which  runs  the  length  of  the  float. 
This  conveyor  runs  through  a  long  cement-storage  shed 
(shown  at  the  left  in  Fig.  1)  which  has  a  capacity  of 
1500  bbl.  of  cement.  When  concreting  is  in  progress  the 
cement  bags  are  laid  on  the  conveyor  as  required,  and  thus 
moved  to  the  tower-end  of  the  float.  Here  the  cement  is 
dumped  into  a  1-yd.  bucket,  in  which  also  is  placed  sand 
and  gravel  from  the  hopper,  and  water  for  the  batch. 


PIG.  2.     CONCRETING  PLANT,  WITH  SAND  AND  GRAVEL 

SCOW  AT  RIGHT  AND  NEW  PIER  AT  LEFT 
Note  method  of  supporting  first  chute,  in  its  highest  position 

The  bucket  is  then  elevated  in  the  tower  to  the  mixer, 
the  lower  hopper  of  which  is  at  an  elevation  of  about  30  ft! 
above  deck.  When  the  unmixed  materials  have  been 
dumped  into  the  top  hopper  of  the  mixer,  the  gate  in  the 
bottom  of  this  hopper  is  opened,  allowing  the  mix  to  drop 
into  the  second  hopper,  thence  by  a  similar  procedure  into 
the  bottom  hopper,  which  discharges  into  the  chuting  sys- 
tem. A  water  pipe  runs  up  the  tower,  so  that  the  mixer 
man  can  add  more  water  if  required. 

The  chuting  system  is  swiveled  in  such  a  way  that  the 
chutes  can  be  swung  about  easily.  Approximately  two- 
thirds  of  the  width  of  the  pier  can  be  reached  by  the  main 
chute  and  extension  which  are  supported  by  a  boom  on  the 
tower.  To  concrete  the  farther,  side  of  the  pier,  extension- 
chutes  supported  on  bents  are  placed.  The  chutes  are 
raised  and  lowered  by  steam  power,  the  cable  for  this 
purpose  running  to  the  hoisting  engine.  They  are  swuno- 
sideways,  either  by  hand-tackle  or  by  lines  run  to  a  winch" 
head  on  the  engine. 

J.  Y.  Higginson,  Superintendent  for  the  contractor, 
states  that  about  40  yd.  of  concrete  can  be  laid  per  hour 
on  this  class  of  work  by  this  plant. 


The  Lehigh  Valley  R.R.  pier  is  of  a  design  not  at 
all  familar  to  New  York  City.  The  concrete  legs  rest 
on  a  pile  substructure  cut  off  at  about  mean  water  line. 
The  bents  are  spaced  10  ft.  c.  to  c,  and  the  bent  piling 
3  ft.  8  in.  c.  to  c.  crosswise.  The  piles  in  each  bent  are 
clamped  at  the  top  instead  of  being  capped,  and  the 
spaces  between  the  piles  form  a  key  to  hold  the  foot  of 
the  concrete  leg  in  position ;  also,  rods  driven  in  the  head 
of  the  piles  extend  up  into  the  concrete,  and  the  bents 
are  braced  longitudinally  by  three  lines  of  concrete  dia- 
phragms, and  in  addition  timber  bracing  is  provided 
at  the  sides  of  the  pier.  There  is  a  continuous  heavy 
fendering  on  each  side  of  the  pier  from  m.  1.  w. 

The  pier  was  designed  and  is  being  constructed  under 
the  supervision  of  E.  B.  Ashby,  Chief  Engineer  of  the 
railroad;  J.  J.  McCleece,  architect,  was  in  charge  of  the 
designing. 


■iilllliiilltiiiiiiiiiiiiiiiiiiitiiitiuii 


■•■■■iiitiiii  iimim 


Demonstrating  the  Cost  of  Water  Waste  to  private  con- 
sumers has  become  a  valuable  aid  to  many  city  water-works 
departments  in  reducing  useless  water  consumption  and  con- 
serving water  supplies.  In  St.  Louis,  Mo.,  in  order  to  obtain 
an  idea  of  the  amount  of  water  which  may  be  wasted  through 
a  faucet  at  a  pressure  representative  of  the  average  pressure 
throughout  the  city,  the  device  shown  in  the  accompanying 
illustration  has  been  prepared.  Ten  faucets  of  the  type 
ordinarily  used  for  domestic  purposes  are  so  arranged  that 


DEVICE   OP   THE   ST.   LOUIS,    MO..    WATER-WORKS  DE- 
PARTMENT FOR  SHOWING  WASTE  FROM  SMALL  LEAKS 

the  streams  vary  from  %  in.  in  diameter  at  the  right  down 
to  5V  in.  in  diameter  at  the  left.  The  size  of  each  individual 
stream,  the  rate  of  flow  in  gallons  per  minute  and  the  cost 
of  the  water  per  24  hr.  are  shown  in  the  table.  The  smaller 
of  these  streams  represents  a  small,  ordinary  leak,  while  the 
larger  ones  represent  a  condition  where  there  is  a  careless  or 
willful  waste  of  water  due  to  allowing  faucets  to  remain  open 
when  not  in  use.  The  accumulative  waste  and  loss  in  dollars 
and  cents  may  be  readily  figured  when  it  is  remembered  that 
there  are  several  hundred  thousand  faucets  in  use  in  the 
city  daily. 


Size  of  Stream 
Through  Faucets 


1  6 


in. 
in. 
f  in. 
t  in. 
i  in. 
Vin. 
1  in. 
;  in. 


Hate  of  Flow, 
Gal.  per  Min. 
4.86 
4  16 
3.24 
1  90 
1.50 
1.29 
1.10 
.86 
.44 
.13 


Cost  of  Water  Flowing  Con- 
tinuously for  24  Hr.  at 
9  c.  per  1000  Gal. 
SO. 630 
.  540 
.420 
.247 
.195 
.167 
.142 
.112 
.057 
.017 


A  somewhat  similar  idea  is  employed  in  several  city-budget 
exhibits.  A  glass-encased  water  meter,  with  a  thin  stream  of 
water  continually  flowing  through,  is  displayed.  Here,  the 
householder  can  actually  see  how  small  a  leak  is  sufficient 
to  make  the  wheels  go  round;  and  a  prominently  posted  notice 
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informs  him  what  the  water  is  costing  per  day,  per  month 
and  per  year.  This  is  said  to  be  a  very  effective  means  of 
bringing  home  to  the  negligent  consumer  the  advantage  of 
good  plumbing. 

Concrete  Field-Test  Beams  are  used  to  control  the  concret- 
ing operations  in  the  land  spans  of  the  Detroit-Superior 
viaduct,  Cleveland.  When  concrete  is  being  poured  the 
engineers  of  the  county  field  office  take  samples  as  it  goes 
into  the  forms,  and  pour  unreinforced  test  beams  4x6  in.  by 
3  ft.  These  are  allowed  to  set  in  the  field  and  at  the  age  of 
14  days  are  tested  by  center  load  on  a  30-in.  span.  The 
aim  is  to  secure  a  modulus  of  rupture  of  300  lb.  per  sq.in., 
which  corresponds  to  a  center  load  of  960  lb.  (or  for  depth 
of  test  beam  5%  in.,  which  is  usually  the  actual  depth,  the 
load  would  be  S80  lb.).  The  tests  made  have  given  failure 
loads  of  800  to  1200  lb.,  and  the  lowest  test  so  far  obtained 
was  760  lb.  K.  D.  Cowen  is  resident  engineer  in  charge  of 
the  field  office. 

Batter  Piles  Were  Driven  at  the  new  Southwark  Piers  on 
the  Delaware  River  at  Philadelphia  with  the  piledriver  shown 
in  the  accompanying  view.  This  machine  consists  of  normal 
piledriver  leads  fixed  at  the  required  angle  by  an  extension 
frame  at  the  bottom.    This  frame  was  then  fastened  to  a  base 


5£S 


by  the  director  of  safety  and  the  superintendent  of  the 
Pittsburgh  Railways  Co.  The  diagram  shows  the  installation 
at  Smithfield  St.  and  Sixth  Ave.  The  signals  are  simple  lamps 
made  of  No.  22-gage  iron  and  fitted  with  10y2-in.  colored 
lenses,  tilted  10  deg.  down  from  the  vertical.  Sixty-watt 
lamps  give  a  distinctive  indication,  though  in  locations  where 
the  sun  could  shine  directly  on  the  lens  small  hoods  might  be 
needed.  The  lamps  are  operated  by  a  four-way  circuit  con- 
troller. This  has  an  auxiliary  latched  handle  by  which  all  the 
red  lights  can  be  shown  at  once  or  red  on  one  street  and  green 
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FIG.  1.  TRAFFIC  SIGNALS  AT  A  PITTSBURGH  CORNER 
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This  facilitates 
fire   teams  and 


on  the  other,  or  all  can  be  extinguished, 
holding  up  traffic  as  needed  for  passing 
ambulances. 

Heavy  Viaduct  Railing  is  to  be  placed  on  the  steel  highway 
viaduct  now  being  built  by  the  city  of  Cleveland,  Ohio,  across 
the  Cuyahoga  River  valley  on  the  line  of  Clark  Ave.  The 
railing  is  4  ft.  high.    Its  main  members  are  4-in.  I-beam  posts 


PILEDRIVER  RIGGED  TO  DRIVE  BATTER  PILES 

frame  on  which  the  engine  rested  and  which  was  moved 
where  required  on  rollers  underneath.  The  drophammer 
moved  in  guides  which  kept  it  from  swinging  out  beyond  the 
leads.  The  work  is  being  done  by  the  Snare  &  Triest  Co. 
under  the  direction  of  John  Meigs,  Director  of  the  Depart- 
ment of  Wharves,  Docks  and  Ferries. 

Filling  an  Old  Tunnel  by  Hydraulic  Sluicing  is  an  interest- 
ing piece  of  work  in  progress  at  Tacoma,  Wash.  The  tunnel 
was  started  about  six  years  ago  as  an  entrance  for  the  Union 
Pacific  Ry.  into  Tacoma,  but  was  abandoned  when  a  track- 
age agreement  was  made  with  the  Northern  Pacific  R.R. 
The  tunnel  was  for  a  single  track  and  on  a  grade  of  1.5%. 
The  work  was  done  t  y  Twohy  Bros.,  of  Spokane;  but  the  tun- 
nel was  excavated  for  only  about  2600  ft.,  and  none  of  this 
was  concreted.  As  the  route  was  under  city  streets  and  im- 
proved property,  the  continual  caving  and  settling  due  to  the 
decay  of  timbers  was  a  menace  to  the  community,  and  the 
City  Council  ordered  the  tunnel  filled.  The  contract  was  let 
to  Stillwell  Bros.,  of  Seattle,  who  are  now  doing  the  work. 
Their  method  consists  of  sluicing  earth  from  a  hill  about 
1800  ft.  from  the  upper  end  of  the  tunnel.  The  earth  is  car- 
ried in  a  closed  pipe  on  a  steep  grade  into  the  tunnel  and 
water  escapes  at  the  lower  end.  It  is  said  to  be  too  early  to 
state  whether  this  method  will  insure  a  solid  fill  for  the  en- 
tire area.  It  is  not  practical  to  blow  off  the  roof  and  fill  from 
above  on  account  of  the  streets  and  improvements  immed- 
iately overhead.  Various  shafts  have  been  sunk  at  points  be- 
tween the  ends,  and  this  will  aid  somewhat  in  the  filling  oper- 
ations. For  information  we  are  indebted  to  W.  C.  Raleigh, 
city  engineer  of  Tacoma. 

The  Traffic-Control  Signal  shown  in  the  accompanying 
view  has  been  found  useful  in  Pittsburgh.    It  is  commended 


FIG.  2.   PITTSBURGH  TRAFFIC  SIGNAL 

spaced  16  ft.  apart,  3-in.  channel  bottom  and  middle  rails,  and 
a  top  rail  of  3-in.  steel  pipe  seated  in  a  2y2-in.  channel.  The 
filling  is  vertical  %-in.  square  rods,  set  4%  in.  apart,  passing 
through  the  webs  of  the  channels,  riveted  over  on  top  and 
held  in  the  other  rails  by  special  locking  clips.  It  is  built 
by  the  Van  Dorn  Iron  Works.  H.  Brockelbank  worked  out 
the  design  of  the  structure  under  the  direction  of  F.  D. 
Richards,  city  bridge  engineer. 

IB 

Marketed  Production  of  Chromic  Iron  Ore  increased  in 
1014,  according  to  J.  S.  Diller,  of  the  United  States  Geologi- 
cal Survev.  The  output  sold  was  591  long  tons,  valued  at 
$8715,  as  against  255  tons  in  1913.  Almost  all  of  it  came 
from  Shasta  County,  California.  The  largest  producers  of 
chromic  iron  ore  are  New  Caledonia,  Rhodesia  and  Russia. 
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Lessor  ©f  th©  Es-I©  Flood         Coiac^eH©  CHuting  Pffedonaiiaainift 


The  Erie  flood  gives  a  knockout  blow  to  a  principle 
which  has  been  put  forward  many  times — that  it  does  not 
pay  to  provide  waterway  for  the  very  largest  storms ;  that 
it  is  cheaper  to  let  culverts  wash  out  once  in  fifteen  years 
or  so.  Ask  any  one  of  the  thousands  of  Erie  citizens  af- 
fected by  the  flood  whether  it  would  not  have  been  economy 
to  provide  a  more  capacious  channel,  and  he  will  answer 
promptly.  He  can  see  very  clearly  in  the  light  of  his 
present  troubles  that  the  principle  mentioned  means  noth- 
ing more  or  less  than  that  the  builder  wants  to  shift  the 
burden  of  risk  carelessly  upon  a  future  generation. 

The  principle  is  one  which  railway  engineers  have  used 
in  their  work,  and  this  in  regions  where  a  washout  of  the 
culvert  would  affect  no  one  but  the  railway  itself.  There 
is  no  evidence  that  any  engineer  ever  applied  it  to  culverts 
or  bridges  in  a  city  or  village,  where  destruction  other 
than  the  mere  wrecking  of  the  culvert  would  be  likely. 
But  the  very  existence  of  such  a  theory  of  alleged  economy 
tends  to  influence  practice  in  fields  where  it  was  never 
intended  to  apply.  Who  will  say  that  a  fashion  of  "close" 
proportioning  of  waterways  existing,  say,  among  the  rail- 
way engineers  of  the  eighties  would  not  find  unconscious 
followers  among  municipal  engineers  ?  The  latter  did  not 
have  long-time  records  of  rainfall  to  tell  them  what  would 
be  the  probable  maximum  storm.  They  had  only  the  physi- 
cal evidences  furnished  by  the  valley  topography  itself, 
and  this  was  practically  never  regarded,  as  was  brought 
out  so  strikingly  by  the  1913  flood  in  Ohio  and  Indiana. 

But  why  speak  of  engineers  alone  ?  The  situation  at 
Erie  was  that  any  private  owner  along  the  stream  could 
do  with  the  channel  just  about  what  he  pleased,  and  many 
of  them  did  so.  The  city  never  had  authority  to  control 
the  channel  and  never  tried  to  get  such  authority.  The 
Pennsylvania  legislature,  exactly  like  other  state  legisla- 
tures, left  the  entire  subject  of  stream  control  and  pro- 
tection to  the  dark  mysteries  of  judiciary  riparian  law. 
The  legal  mind  in  the  legislature  has  ever  preferred  that 
matters  be  left  in  this  headless  shape,  waiting  for  the 
teachings  of  experience  to  demonstrate  the  need  of  ad- 
ministrative provision.  The  city  of  Erie  has  just  paid 
several  million  dollars  and  three  dozen  lives  for  a  bit  of 
such  experience. 

It  is  to  be  hoped  that  the  rainfall  and  runoff  experts 
will  seek  out  and  study  the  engineering  facts  of  the  Erie 
flood  in  such  a  way  as  to  improve  our  knowledge.  The 
maximum  flood  flow  needs  to  be  determined,  and  also  its 
relation  both  to  the  physical  character  of  the  region  and 
to  the  peculiar  nature  of  the  storm.  In  view  of  the  fact 
that  greater  rainstorms  than  the  one  of  Aug.  3  have  oc- 
curred elsewhere,  an  estimate  should  be  made  of  the  maxi- 
mum flood  which  may  be  expected  in  Mill  Creek.  Mean- 
while it  must  be  assumed  as  probable  that  in  almost  any 
stream  area  such  a  distribution  of  rainfall  maxima  may 
occur  as  will  make  the  interval  coincide  with  the  runoff 
period  of  the  stream  and  thus  create  a  cumulathe  flood. 


Engineers  who  have  had  the  opportunity  to  travel 
widely  during  the  last  year  or  two  have  been  impressed  by 
the  almost  universal  use  of  the  chuting  method  of  placing 
concrete  and  the  ingenious  adaptations  of  that  method*, 
which  only  a  few  years  ago  was  restricted  to  well-defined 
limitations  of  area  and  local  topography.  In  this  issue  of 
Engineering  Neivs  this  development  is  emphasized  by 
four  articles  describing  radically  different  kinds  of  con- 
struction, in  each  of  which  the  chuting  system  was  used, 
though  each  ease  shows  a  different  variation  of  the  gen- 
eral principle.  Thus,  the  four  plants  comprise  a  lake  pier 
superstructure  with  a  high  central  tower,  a  low  retaining 
wall  with  towers  traveling  on  railway  trains,  a  river  pier 
substructure  with  a  floating  tower,  and  a  warehouse  with 
two  towers  controlled  from  a  central  mixer.  Any  method 
or  principle  that  can  be  adjusted  to  meet  so  many  phases 
of  a  problem  surely  deserves  success. 

In  this  demonstrated  success,  so  widespread  that  the 
chuting  system  has  practically  driven  out  of  use  every 
other  method  of  placing  concrete,  it  is  somewhat  curious 
that  a  former  criticism  seems  now  to  have  been  forgotten. 
A  year  or  more  ago  when  the  chuting  system  was  first 
booming  there  were  many  and  frequent  complaints  that  its 
use  required  an  excess  of  water  in  the  concrete,  and  an  ex- 
cess of  water  was  regarded  as  a  set-retardant  and  a  reducer 
of  early  if  not  of  final  strength.  This  complaint  naturally 
enough  came  from  the  engineer  or  owner  who  had  let  the 
concreting  for  a  fixed  price  and  not  from  the  contractor 
who  was  interested  in  the  cost  reductions  the  chuting 
method  was  bound  to  show.  Today,  while  this  criticism  is 
still  occasionally  heard,  its  force  must  certainly  have 
abated,  else  the  concrete  tower  and  chute  would  not  lie 
the  predominant  feature  in  most  concrete  jobs. 

In  spite  of  this  passive  resistance,  if  in  fact  there  is  left 
any  resistance  to  the  chute,  there  was  probably  much  of 
truth  in  the  claim  that  a  gravity  flow  of  concrete  requires 
a  too  wet  mix,  unless  great  care  is  taken  to  insure  a  short 
radius  of  control  or  a  great  height  of  tower.  It  is  because 
there  seems  to  be  no  definite  standard  of  wetness  of  con- 
crete nor  any  very  good  service  tests  showing  the  relation 
of  wetness  to  strength  that  the  voices  opposed  to  the  chut- 
ing method  have  been  reduced  in  volume  if  not  in  number. 

W. 

SoEectaimg  tlhi©  Right  OccMapaftnoia 

Many  men  go  through  life  discontented  and  unsuccess- 
ful because  in  their  early  years  they  entered  an  occupation 
for  which  they  were  unfitted.  Those  in  charge  of  public 
and  private  educational  work  have  for  a  dozen  years  past 
been  taking  increasing  interest  in  vocational  guidance, 
or  the  systematic  advising  of  young  men  and  women  as 
to  the  sort  of  work  in  which  they  are  most  likely  to  suc- 
ceed. A  somewhat  similar  problem  faces  those  in  charge 
of  the  employment  of  help  in  large  industrial  establish- 
ments, where  applicants  for  employment  must  be  exam- 
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ined  and  a  determination  reached  as  to  whether  they  are 
worth  hiring  and  in  what  department  they  can  do  the 
best  work. 

Where  an  organization  is  built  up  slowly  from  small 
beginnings  through  a  long  period  of  years,  employees 
are  selected  one  by  one  and  carefully  tried  out,  and  by 
a  process  of  the  survival  of  the  fittest  an  efficient  organ- 
ization is  created.  These  are  days,  however,  of  extremely 
rapid  changes  in  industrial  organizations.  A  good  illus- 
tration is  furnished  by  the  sudden  fluctuations  in  demand 
and  supply  brought  about  as  a  result  of  the  war.  Fac- 
tories have  been  set  going  with  5000  to  15,000  employees 
on  tracts  where  a  year  ago  there  was  not  a  stone  or  a 
stick  of  timber. 

Not  from  choice  but  from  necessity  the  worker  is 
obliged  to  shift  rapidly  from  place  to  place  in  accordance 
with  changing  markets  and  conditions;  and  this  applies 
not  merely  to  the  ordinary  wage  worker  but  to  foremen 
and  superintendents  and  managers,  and  the  office  force. 
It  is  therefore  an  extremely  important  matter  to  know 
how  to  select  men  who  are  capable  of  good  work  and  to 
assign  them  to  the  class  of  work  for  which  they  are  best 
fitted  by  ability  and  experience. 

Under  these  conditions  a  certain  class  of  business  doc- 
tors has  come  forward  with  the  claim  that  the  task  of 
picking  the  right  man  for  the  job  need  no  longer  be  con- 
ducted by  the  cut-and-try  methods  hitherto  used.  In- 
stead we  are  told  that  the  selection  of  men  and  women 
for  a  task  has  now  been  reduced  to  a  science  and  that  by 
taking  a  course  of  correspondence  instruction  one  can 
learn  how  to  tell  by  the  length  of  the  fingers,  the  shape 
of  the  nose  or  chin  or  ears,  the  bumps  on  the  skull  and 
various  other  physical  characteristics  what  sort  of  work 
the  man  is  fitted  to  perform  with  success. 

Another  scheme  for  scientific  selection  is  represented 
by  leading  experts  in  the  science  of  psychology.  These 
reject  in  toto  the  claims  of  the  efficiency  doctors  just 
mentioned,  but  maintain  that  by  a  practical  application 
of  modern  principles  of  psychology  it  is  possible  to  deter- 
mine by  easily  applied  tests  what  sort  of  mental  abilities 
a  person  has  and  thus  what  he  or  she  is  good  for. 

Certainly,  if  the  claims  made  by  either  of  these  groups 
have  a  substantial  foundation,  their  scientific  plan  of 
selecting  men  would  be  one  of  the  most  important  discov- 
eries of  the  present  century.  The  success  of  an  individ- 
ual may  be  influenced  very  largely  by  his  choice  of  an 
occupation,  and  the  success  of  an  organization  depends 
very  largely  upon  the  character  of  the  men  who  direct  it. 
If,  therefore,  either  of  these  systems  furnishes  a  test 
by  which  the  capabilities  of  men  and  women  for  particu- 
lar tasks  may  be  accurately  determined,  its  value  could 
hardly  be  overestimated. 

Prof.  Herman  Schneider,  Dean  of  the  College  of  Engi- 
neering, University  of  Cincinnati,  and  well  known  as 
the  originator  of  the  famous  cooperative  courses  at  that 
university,  has  recently  published  a  statement  concerning 
this  question  that  deserves  general  attention.  In  a  paper 
entitled  "The  Problem  of  Selecting  the  Right  Job"  he 
relates  his  experiences  with  different  methods  of  testing 
the  capabilities  of  men.  Success  in  the  cooperative- 
education  course  is  largely  dependent,  Professor  Schnei- 
der states,  on  carefully  selecting  men  who  are  naturally 
adapted  to  the  work  for  which  they  are  to  be  trained. 
He  therefore  determined  to  analyze  the  different  methods 
of  selecting  men  for  the  job,  just  as  an  engineer  would 


analyze  an  engineering  project.  The  plan  of  selecting 
men  by  their  physical  characteristics  Professor  Schneider 
discusses  as  follows : 


A  group  in  the  scientific  management  field  affirmed  that 
an  examination  of  physical  characteristics,  such  as  the  shape 
of  the  fingers  and  shape  of  the  head,  disclosed  aptitudes  and 
abilities.  This  seems  to  be  a  development  of  the  old  idea  of 
phrenology.  For  example,  a  directive  money-making  execu- 
tive will  have  a  certain  shaped  head  and  hand.  A  number  of 
money-making  executives  were  picked  at  random  and  their 
physical  characteristics  charted.  We  did  not  find  that  they 
conformed  at  all  to  any  law.  Also  we  found  men  who  had 
the  physical  characteristics  that  ought  to  make  them  execu- 
tives, but  they  were  anything  but  executives.  A  number  of 
tests  of  this  kind  gave  negative  results.  We  were  forced  to 
the  conclusion  that  this  system  was  not  reliable. 

Professor  Schneider  turns  next  to  the  claims  of  certain 
professors  of  psychology.    The  experimental  psychologist 
claims  that  certain  mental  qualities,  such  as  memory, 
attention,  observation,  suggestibility,  apperception,  and 
so  on,  are  indicative  of  a  person's  ability  and  adaptation 
to  certain  fields  of  work.    Professor  Schneider  has  tested 
these  claims  by  examining  the  members  of  the  graduating 
classes  in  the  cooperative  course  at  the  university.  These 
men  had  been  in  the  university  for  five  years  in  school 
work  and  shop  work  and  a  fair  knowledge  of  their  abili- 
ties had  thus  been  obtained.    Two  of  these  graduating 
classes  have  been  tested  by  the  psychological  method,  and 
a  third  is  now  being  tested.    The  records  of  the  men's 
work  since  graduation  are  also  being  kept  in  order  to 
determine  whether  there  is  any  correspondence  between 
the  results  obtained  by  the  psychological  test  and  the 
results  shown  by  these  men  in  business.  Professor  Schnei- 
der states  that  the  test  has  not  shown  that  the  psycho- 
logical method  is  reliable  or  practical. 

Turning  then  to  the  old-time  method  of  trying  a  man 
on  the  job,  Professor  Schneider  concludes  that  this  is  still 
the  only  method  by  which  the  abilities  of  a  man  can  be 
finally  determined.  This  does  not  mean,  however,  that 
there  is  nothing  which  can  be  done  by  a  keen  and  skilled 
observer  in  the  selection  of  men  otherwise  than  at  hap- 
hazard. On  the  contrary,  Professor  Schneider  enumerates 
a  number  of  physical  and  mental  characteristics  which 
can  be  determined  by  careful  examination  and  which  do 
indicate  to  a  certain  degree  what  sort  of  task  a  man  can 
reasonably  hope  to  succeed  in. 

Of  course,  at  the  start  it  is  evident  that  for  an  occupa- 
tion requiring  physical  strength  men  of  large  muscular 
organization  will  be  selected.  It  is  almost  as  easy  to  de- 
termine whether  a  man  has  manual  dexterity  or  is  lacking 
in  that  quality.  Again,  some  men  naturally  assume 
responsibility,  while  others  shrink  from  it.  Some  men 
have  no  originality,  while  others  are  not  contented  with 
routine  work  but  demand  something  new. 

Professor  Schneider  sums  up  the  results  of  his  studies 
as  follows : 

The  conclusions  so  far  drawn  from  our  experiences  with 
about  a  thousand  mature  students  in  school  work  and  prac- 
tical work  are:  (1)  A  worker's  failure  is  as  significant  as  his 
success  and  should  be  a  guide  to  a  new  and  fitting  job.  W 
The  characteristics  developed  by  analysis  of  many  successes 
and  failures  furnish  a  basis  for  placement  which  works  better 
than  any  plan  we  know.  (3)  The  method  is  crude  and  un- 
scientific; it  requires  a  period  of  time  much  greater  than  other 
methods  proposed,  but  it  insures  a  reliable  verdict. 

Professor  Schneider  also  sounds  a  warning  against  the 
abuse  of  the  vocational  guidance  course  already  incor- 
porated in  a  number  of  the  public  schools.  •  He  believes 
that  not  enough  is  known  to  warrant  any  man  in  saying 
to  a  child :    "This  is  your  job  and  that  is  not  your  job." 


August  12,  1915 

ILlcensaimfl  2 


ENGINEEKING  NEWS 


323 


Sftrtact*as»al  Engineers 
aim  HMaE&oas 

Hitherto  there  has  been  practically  free  trade  in  the 
engineering  profession  throughout  the  United  States 
An  engineer  or  an  engineering  firm  in  Boston  or  Phila- 
delphia or  Chicago  or  San  Francisco  has  been  free  to 
carry  on  prof essional  work  anywhere  in  the  United  States. 
I  he  trifling  exceptions  relate  solely  to  work  which  is 
invariably  done  by  men  resident  in  the  locality. 

In  a  number  of  cities,  for  example,  land  surveys  within 
the  city  boundary  can  only  be  made  by  city  surveyors  who 
have  received  licenses  to  perform  that  work.  The  State 
of  Wyoming  has  for  several  years  required  engineers  who 
lay  out  irrigation  ditches  to  have  a  state  certificate  show- 
mg  their  qualifications  to  perform  such  work  In  a 
number  of  states  where  mining  is  an  important  industry 
engineers  practicing  mine  surveying  have  to  secure  a 
state  license. 

These  and  similar  exceptions,  however,  relate  to  work 
which  would  normally  be  done  by  men  resident  in  the 
locality  anyway.  The  structural  engineers'  license  law 
just  enacted  in  Illinois  is  the  first  interference  by  state 
legislation  with  general  engineering  work  and  may  be 
said  to  be,  therefore,  the  first  barrier  to  free  trade  in 
this  field  in  the  United  States. 

Hereafter  on  every  structure  erected  in  the  State  of 
Illinois  which  is  important  enough  to  require  the  services 
ot  a  structural  engineer  in  any  capacity  upon  its  design 
and  construction,  that  engineer  must  have  a  state  license, 
lo  obtain  such  a  license  is  not  at  present  a  difficult  matter 
Any  resident  of  Illinois  now  practicing  structural  engi- 
neering may  be  licensed  to  practice  without  examination 
on  payment  of  a  fee  of  $50.    Engineers  not  residents 
ot  Illinois  who  wish  to  practice  structural  engineering 
within  that  state  must  apparentlv  be  prepared  to  take 
an  examination  before  the  board,  no  matter  how  extensive 
their  experience,  according  to  the  wording  of  the  law 
There  is  indeed  a  clause  permitting  the  State  Board  of 
Examiners  m  its  discretion  to  issue  an  Illinois  license 
without  examination  to  structural  engineers  who  are 
licensed  under  the  laws  of  any  other  state  or  territory 
or  ot  any  foreign  country,  providing  such  engineers  have 
received  licenses  in  their  home  state  under  a  law  as 
stringent  as  the  Illinois  law.    As  there  are  no  states 
which  have  such  laws,  this  clause  is  of  no  present  im- 
portance. 

Under  this  law,  railway  companies  which  have  bridges 
or  stations  to  construct  or  repair  in  Illinois  must  have 
he  engineering  work  done  by  an  engineer  licensed  under 
tne  state  law.  If  the  companv's  own  bridge  engineer 
resides  m  some  other  state,  he  will  have  to  go  to  Illinois 
and  take  an  examination  or  relinquish  responsibility  for 
tne  work  to  someone  else.  A  manufacturing  corporation 
may  have  plants  in  several  different  states  and  be  accus- 
tomed to  carry  on  repairs  and  enlargements  from  its 
general  offices.  If  it  wants  to  do  any  work  on  a  plant 
located  m  Illinois,  however,  the  engineer  at  the  head  office 
will  need  an  Illinois  license  or  will  have  to  engage  some 
engineer  resident  in  Illinois  to  do  the  work. 

As  has  been  fully  recorded  in  these  columns,  the  Illinois 
law  is  the  result  of  a  situation  forced  upon  the  structural 
engineers  of  Illinois  by  the  previous  enactment  of  the 
Illinois  architects'  license  law.  The  architectural  profes- 
sion has  already  traveled  a  considerable  distance  along  the 


road  toward  the  establishment  of  state  boundaries  for 
professional  practice. 

One  possible  result  of  the  Illinois  law  may  be  the  more 
general  requirement  of  engineering  skill  in  structural 
design.    I  he  language  of  the  law  is  that  structural  engi- 
neering is  necessary  for  structures  "in  which  safe  design 
and  construction  require  that  loads  and  stresses  must  be 
computed,  and  the  size  and  strength  of  parts  must  be 
determined  by  mathematical  calculations  based  upon  scien- 
tific principles  and  engineering  data." 
_   This  clause  would  seem  to  mean  that  any  structure 
important  enough  to  have  the  stress  in  any  of  its  parts 
computed  must  be  in  charge  of  a  licensed  structural 
engineer.     This  may  have  a  salutary  effect  upon  the 
country  highway  bridge  business. 


OvnMaia  Officers  for  £]h© 


A  very,  very  narrow  door  is  again  opened  by  which 
engineers  who  are  graduates  of  engineering  schools  other 
than  West  Point  may  possibly  obtain  a  commission  in 
the  Corps  of  Engineers  of  the  United  States  Army  The 
United  States  Civil  Service  Commission  will  hold  examin- 
ations on  Aug.  25  and  26  for  candidates  for  the  position 
of  Junior  Civil  Engineer  in  the  Engineering  Department. 
In  order  to  take  the  examination  an  engineer  must  be 
over  21  years  old,  either  a  graduate  from  an  engineerino- 
school  of  good  standing  or  have  had  at  least  four  years"' 
experience  m  engineering  work.    Those  who  pass  this  ex- 
amination, provided  they  are  not  over  29  years  old  are 
unmarried,  and  are  graduates  from  an  approved  technical 
school,  will  be  eligible  for  an  examination  to  be  held  about 
Oct.  25  next  of  candidates  for  commissions  as  Second 
Lieutenants  in  the  Corps  of  Engineers. 

Of  course,  without  knowing  the  character  of  the  exam- 
inations to  be  given  to  the  candidates  in  these  two  suc- 
cessive tests,  one  could  not  say  definitely  how  large  an  op- 
portunity is  here  presented  for  the  enlargement  of  the 
Corps  of  Engineers  from  civil  life.  It  is  a  good  rule  to 
judge  the  future  by  the  past,  however,  and  it  is  known  that 
the  much-advertised  opportunities  opened  previously  for 
engineering-school  graduates  to  obtain  commissions  in 
the  engineer  corps  have  resulted  thus  far  in  the  admis- 
sion of  just  two  men.  Incidentally,  and  without  preju- 
dice, it  may  be  said  that  every  first-class  engineering 
school  in  the  country  is  superior  to  West  Point,  as  an 
engineering  school,  and  that  the  honor  men  of  West 
Point  who  enter  the  Corps  of  Engineers  are  required  to 
take  supplementary  work  in  engineering. 

It  is  a  question  worth  consideration  whether  the  ap- 
proaching session  of  Congress  may  not  be  a  favorable 
time  to  put  forward  again  the  plan  which  has  been  before 
the  engineering  profession  for  more  than  thirty  years  of 
establishing  the  Federal  Government's  engineering  works 
upon  a  basis  that  will  be  fair  to  the  engineering^profes- 
sion.   There  is  no  doubt  that  preparation  for  national  de- 
fense will  be  one  of  the  things  which  will  most  seriously 
engage  the  attention  of  Congress,  and  there  would  seem 
to  be  good  ground  for  argument  that  the  army  officers  in 
the  Engineering  Department  ought  to  be  able  to  devote 
much  more  time  to  the  military  side  of  the  profession  in- 
stead of  being  occupied  almost  wholly  in  work  which  many 
believe  should  be  in  charge  of  civilian  engineers. 
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Logging  Snat^e^s 

Sir— In  Engineering  News  of  July  15,  1915,  p.  132, 
appears  a  letter  from  James  H.  Bonner,  professor  of 
forest  engineering  at  the  University  of  Montana,  criticiz- 
ing the  methods  of  making  topographic  surveys  for  logging 
purposes  as  described  by  me  in  an  article  m  the  June  10 
issue. 

The  professor  evidently  missed  one  of  the  main  points 
of  the  article— the  fact  that  the  work  described  is  con- 
ducted "in  the  dense  timber  and  thick  brush  of  the  coast 
country"  and  not  in  the  open,  scattering  timber  of  the 
Rocky  Mountain  country  nor  in  a  park.  The  Abney 
method"  of  leveling  is  ordinary  trigonometric  leveling, 
where  the  distances  are  measured  with  a  tape  and  the 
angles  with  an  Abney  hand  level  or  slope  clinometer.  It 
this  method  were  substituted  for  barometric  leveling  by 
the  topographers  in  a  brushy  country,  it  would  require 
a  couple  of  axmen  to  each  topographer  to  cut  out  his 


lines  and  would  decrease  his  speed  one-third.  This  would 
increase  the  cost  of  taking  the  topography  about  six  times 
and  for  a  very  doubtful  benefit. 

The  professor  may  also  mean  that  we  should  level  over 
our  parallel  sight-compass  lines,  used  as  a  base  system 
for  taking  the  topography,  by  the  Abney  method  instead 
of  direct  leveling.  These  lines  are  from  two  to  three 
miles  long  between  transit  lines,  and  usually  have  a  total 
change  of  elevation  of  from  1000  to  3000  ft.  Considering 
their  nature,  I  do  not  believe  that  any  practical  engineer 
will  take  Professor  Bonner's  idea  very  seriously. 

In  comparing  the  costs  of  the  two  methods  the  pro- 
fessor fails  to  take  into  consideration  the  main  cost  items. 
He  takes  the  cost  of  topographic  surveys  done  by  a 
slightly  different  method  in  a  country  totally  free  from 
brush  and,  if  we  dare  say  it,  almost  from  timber  and 
compares  it  with  the  cost  of  work  done  m  an  almost 
tropical  undergrowth.  He  overlooks  the  fact,  or  does 
not  know  it,  that  a  country  full  of  running  streams  is 
more  broken  up  and  more  difficult  to  work  in  than  the 


FIG   1     OPEN  TIMBER  LAND  OF  THE  ROCKY 
MOUNTAIN  REGION 


PIG    2      DENSE    UNDERGROWTH    IN   THE    FORESTS  OF 
'     '  THE  PACIFIC  COAST 
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regular  slopes  he  is  used  to.  So  that  your  readers  may 
see  the  difference  more  clearly,  I  am  submitting  views  of 
typical  wooded  country.  One  of  these  shows  open  timber 
as  m  the  Eocky  Mountain  region  and  the  other  typical 
woods  of  western  Oregon  and  Washington,  northwestern 
California  and  British  Columbia.  It  is  in  this  latter 
region  that  most  of  the  timber  is  found,  and  it  is  here 
that  the  contour  methods  described  in  my  article  are 
particularly  adaptable. 

Earl  A.  Marshall. 

Portland,  Ore.,  July  24,  1915. 

m 

Earnings  @f  Gs-admat©  asad 
Nota^adwafte  EDiaggfiiaees's 

Sir— An  editorial  in  Engineering  News  of  July  1,  1915, 
p.  33,  in  regard  to  the  advertising  of  engineering  schools 
states  some  facts  in  regard  to  the  compensation  of 
engineers  in  a  way  that  may,  I  believe,  be  misunderstood. 

Your  statement  that,  "comparing    .    .    .  graduates 
•    •    .    .    with    .    .    .    nongraduates    ...  the 
nongraduates  were  receiving  the  larger  salaries,"  while 
in  a  sense  correct,  as  shown  by  the  reference  (Engineering 
News,  Jan.  7,  1915,  p.  36),  is  in  general  incorrect,  for 
the  reason  that  in  the  diagram  referred  to  the  average 
for  the  graduates  is  brought  down  by  the  large  numbers 
m  the  class  of  short-experience    (low-pay)  graduates. 
That  is  to  say,  there  are  many  graduates  working  at  low 
pay  (to  start),  which  reduces  the  average  pay  of  graduates. 
Now  the  point  is  this :   These  statistics  are  for  a  special 
class— members  of  the  American  Society  of  Civil  Engi- 
neers.   There  are  not,  as  would  appear  from  this,  more 
graduates  than  nongraduates  in  the  first  years  of  the 
profession  (quite  the  contrary),  but  of  those  of  short  ex- 
perience who  have  joined  the  American  Society,  the  rela- 
tive proportion  of  graduates  is  large.  This  is  because  they 
are  looking  to  a  better  future  and  also  because  they  can 
better  afford  the  expense  of  joining. 

The  following  figures  gathered  by  myself  as  to  fifty 
engineers  of  less  than  five  years'  experience  show  that 
during  this  period  also  the  graduates  get  more  pay,  though 
only  slightly  more : 

„        .  „  Graduates  Nongraduates 

Experience,  Tears  per  Month  per  Month 

?wo    *f67  w 

Three   .  J?  78 

^ur  lit  ]\\ 

These  figures  show  that  even  at  the  start  the  graduates 
get  more  pay,  and  in  later  years  the  difference  widens. 

Civil  Engineer. 

Nashville,  Tenn.,  July  31,  1915 

[This  letter  makes  it  worth  while  to  raise  the  question 
When  does  the  "experience"  of  an  engineering-school 
graduate  begin?  If  one  desired  to  make  a  strictly  fair 
comparison  between  the  graduates  and  the  nongraduates, 
ought  he  not  to  assume  that  the  graduate  engineer's 
experience  began  when  he  entered  the  engineering  school 
not  when  he  graduated  from  it  ? 

Here  is  a  high-school  graduate  of  17  or  18  years  He 
can,  let  us  assume,  either  get  a  job  in  an  engineer's  office 
or  enter  an  engineering  school  and  begin  his  actual  work 
four  years  later.  To  make  a  fair  comparison  and  ascer- 
tain whether  he  earns  more  money  ten  years  later  as  a 
result  of  taking  the  engineering-school  course,  one  should 
compare  the  salary  of  the  man  who  has  been  working 


ten  years  m  the  field  and  office  with  that  of  one  who 
has  had  six  years  of  such  work  since  his  graduation. 

Probably  such  a  comparison  would  show  an  even  poorer 
result  for  the  graduate  engineer  than  that  given  by  our 
correspondent.  Notwithstanding  this,  we  assume  that 
almost  every  engineer  of  large  experience  would  advise 
a  course  m  an  engineering  school  for  a  boy  who  had  the 
natural  ability  requisite  for  making  a  good  engineer  and 
whose  parents  could  afford  the  expense. 

It  is  a  fact  that  a  great  deal  of  the  routine  work  of  the 
engineering  office  or  survey  party  or  inspection  force 
can  be  learned  in  the  school  of  hard  knocks,  and  a  good 
deal  of  it  has  to  be  learned  there  anyway.  But  the  boy  who 
aspires  to  do  some  day  more  than  routine  work,  and  who 
wants  the  stimulus  of  large  ideas  in  the  years  while  he 
is  doing  routine  work  makes  no  mistake  in  securing  a 
thorough  engineering  education.— Editor.] 

How  n©t  To  B^sld  a  IR@ad 

Sir— The  design  and  construction  methods  now  being 
used  m  building  the  section  of  the  Paramus  road  between 
Areola  and  Eidgewood,  N.  J.,  would  seem  to  merit  the 
condemnation  of  road  builders,  and  it  is  difficult  to  believe 
that  the  finished  road  will  be  permanently  satisfactory. 

The  old  macadam  .roadway,  although  in  an  extremely 
worn  and  pocketed  condition,  will  perhaps  serve  as  a 
satisfactory  foundation,  but  is  not  wide  enough  to  include 
the  proposed  macadam  strips  alongside  the  new  center. 
The  new  road  is  to  consist  of  a  central  "Amiesite"  road- 
way about  20  ft.  wide,  separated  from  side  strips  of 
macadam  by  concrete  curbs.  These  curbs  are  only  about 
8  m.  wide  and  2  ft.  deep  and  are  without  foundation  or 
reinforcement.  The  macadam  side  strips  will  be  new  and 
apparently  without  any  great  amount  of  foundation.  The 
question,  then,  is  whether  the  curb  will  break,  heave  or 
move  sideways,  or  whether  the  macadam  side  strips  will 
sink  below  the  level  of  the  curb,  leaving  a  permanent  ridge 
on  each  side  of  the  central  strip. 

Eeferring  to  the  methods  of  work,  it  is  to  be  regretted 
that  there  is  no  centralized  authority  having  sufficient 
power  to  prevent  dangerous  and  obstructive  practices 
during  road  improvement.  In  the  case  of  this  road,  the 
concrete  curbs  were  built  miles  in  advance  of  the  filling, 
and  after  some  months  still  remain  as  barriers  along  the 
driveway.  In  addition  to  the  obstruction  caused  by  the 
height  of  the  curbs  above  the  old  roadway,  there  was  left 
a  gutter  along  each  side  of  the  curb.  As  the  distance 
between  curbs  is  only  18  or  20  ft.  and  the  road  surface 
is  in  very  bad  condition.  It  is  not  uncommon  for  vehicles 
to  have  to  be  jacked  up  out  of  the  gutters. 

E.  D.  C. 

New  York  City,  July  27,  1915. 


Fruit  Trees  on  Water-Works  Drainage  Areas— Robert  B 
Morse,  Chief  Engineer  of  the  Maryland  Department  of  Health 
calls  the  attention  of  "Engineering  News"  to  a  report  that 
the  city  of  Frederick,  Md.,  has  received  $1000  as  its  half  of 
the  peach  crop  from  4000  trees  on  land  recently  bought  by  the 
city  to  protect  its  water  supply.  The  other  half  of  the  crop 
went  to  the  tenant  on  the  land.    Mr.  Morse  adds- 

served^dm  in^  wv?^'  if  proper  sanitary  precautions  are  ob- 
nf H\ T1"? •  haryest  season,  many  watersheds  under  muni- 
cipal ownership  might  be  made  with  safety  to  yield  consider- 
able amounts  of  revenue  from  fruit  raising. 

Many  cities  have  planted  forest  trees  on  their  water- 
works drainage  areas.  The  returns  from  these  are  far  more 
remote  than  from  fruit  trees,  but  a  city  can  wait  for  revenue 
and  forestry  operations  present  less  danger  of  water  pollu- 
tion than  does  fruit  raising. 
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SYNOPSIS— Remarkable  rainstorm  with  three 
heavy  downpours  an  hour  apart  produced  a  sudden 
flood  in  a  hillside  stream  flowing  through  Erie. 
The  discharges  from  the  three  periods  of  greatest 
rain  synchronized.  The  creek  channel  was  con- 
structed by  some  twenty  culverts,  all  overflowed. 

A  rainstorm  of  great  intensity  and  remarkable  distri- 
bution produced  a  destructive  flood  in  Mill  Creek  in  the 
city  of  Erie,  Penn.,  on  Tuesday,  Aug.  3,  1915.  About  200 
houses  were  destroyed  or  damaged,  and 
many  persons  were  killed;  at  last  ac- 
counts 35  dead  had  been  found. 

Contrary  to  press  reports,  no  dams 
failed.  The  flood  was  nothing  more 
than  a  phenomenal  concentration  of 
rainfall  runoff,  going  beyond  all  past 
experiences.  It  rose  high  above  the 
banks  of  a  channel  constricted  by  build- 
ings alongside  and  over  the  creeks  and 
by  numerous  culverts  on  which  streets 
and  railway  lines  crossed  the  creek.  The 
flood  was  so  great,  however,  that  it 
might  perhaps  have  overflowed  even 
the  natural  unobstructed  channel. 


as  overflow  channels  for  the  flood  waters,  running  from  2 
to  8  ft.  deep  over  the  pavement  in  the  worst  period  of 
Tuesday  evening.  But  State  St.  lies  slightly  higher 
than  French,  and  as  the  buildings  along  it  form  solid 
blocks  they  limited  the  cross-flow  of  water.  The  great- 
est destruction,  therefore,  was  in  French  St. 

After  a  wet  July — with  rain  on  19  days  out  of  the  31, 
and  a  total  precipitation  of  5.14  in.  against  the  normal 
figure  of  3.21— some  rain  fell  in  Erie  on  Aug.  2,  but  only 
a  trace.  The  next  day,  however,  rain  started  at  3:30 
p.m.  and  continued  13  hr.  to  4:42  a.m.,  Aug.  4,  in 


FIG.  1. 


Mill  Creek  and  Its  Channel 

Mill  Creek  is  a  short,  steep  brook 
running  in  a  rock  bed — shale  under 
the  earth  cover  is  exposed  along  most  of 
its  course.  The  drainage  area,  accord- 
ing to  the  best  data  available,  is  about 
17  sq.mi.1 

The  land  slopes  up  southeastward 
from  the  Lake  Erie  shore  at  a  fairly 
uniform  rate  of  about  60  to  65  ft.  per 
mile,  except  that  a  mile  width  along 
the  lake  is  a  plain  about  60  ft.  above 
lake  level.    The  creek  enters  the  city 
near  the  middle  of  its  southern  border, 
2i/2  mi.  from  the  lake,  flows  north- 
west toward  the  lake    (i.e.  straight 
down  the  slope)  for  a  mile,  then  turns  and  flows  directly 
north  along  a  depression  in  the  flat  plain  to  the  lake.  A 
profile  of  the  stream  bed  is  almost  exactly  a  straight  slope ; 
thus,  the  fall  within  the  city  is  as  follows: 

PfitVi  =!t    CE1  131)  to  18th  St    (El.  98)  33  ft.  in  2700  ft.  =  1.22% 
llth  it    EL    98    to    8th  St.    El.  48)  50  ft.  in  4100  ft.  =  1.22% 
8th  St.  (El.    48)  to   mouth    (El.    0)  48  ft.  in  4^00  tt.  _  i.i*  /o 

The  channel  averages  from  30  to  50  ft.  wide,  and  from 
]  0  to  20  ft.  deep ;  but  on  each  side  the  ground  slopes  up 
from  the  top  of  the  banks  for  a  distance  of  from  500  to 
600  ft.,  rising  some  20  ft.  in  this  width,  so  that  the  valley 
is  a  shallow  trough  with  a  narrow  channel. 

Between  26th  St.  and  13th  St.  the  creek  is  paralleled 
on  the  west  by  State  St.,  150  ft.  away;  this  is  the  main 
business  street  of  the  city.  French  St.,  occupied  by  dwell- 
ings, parallels  the  creek  on  the  east  at  the  same  distance. 
Both  streets  lie  in  the  valley  trough,  and  both  served 

i<3o  stated  bv  investigators  of  the  State  Department  of 
Health  six  yearsy  ago  The  city  engineer  has  no  figures  from 
measurements  of  his  own. 


SKETCH  MAP  OF  ERIE,  PENN.,  SHOWING  COURSE  OF  MILL  CREEK 

which  time  a  depth  of  5.77  in.  fell.  Almost  from  the 
moment  of  starting,  the  rain  was  very  heavy,  and  it  be- 
came maximum  in  three  great  downpours  lasting  from  20 
to  30  min.  each;  the  last  of  the  three,  ending  at  6  :  53  p.m., 
was  the  worst,  and  the  flood-destruction  followed  soon 
after,  7 :  30  to  9  o'clock. 

The  extraordinary  character  of  the  storm  lies  in  its 
three  high  peaks  occurring  about  an  hour  apart :  At  4 :  20, 
5 :  30  and  6 :  45  p.m.,  respectively,  with  precipitations  of 
0.9  in.,  1.2  in.,  and  1.4  in.  This  feature  is  best  shown 
in  the  curve  of  rainfall  intensities,  Fig.  2,  which  Engi- 
neering News  has  plotted  from  the  rainfall  records.2 


'Local  Forecaster  Harry  O.  Geren,  head  of  the  United  States 
Weather  Office  at  Erie,  courteously  made  his  records  avaiiaoie 

the  record  of  the  gage  (at  State  and  12th  St.)  may  De  too  low 
500  ft.  above  the  lake,  than  in  the  city  itself. 
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FIG 


9    II  ,  I    3  5 
Midnight  A.M. 

ACCUMULATED  RAINFALL 

but  not  phenomenal;  even  the  maximum  1-hr.  fall  was 
not  exceptionally  large.  But  the  2-hr.,  3-hr.  and  4-hr 
rates  are  nearly  as  large  as  the  1-hr.,  being  kept  up  by 
the  succession  of  separate  heavy  downpours.  The  figures 
as  computed  by  the  local  forecaster  are  • 


Heaviest  Periods 
5  min.  (6:44-6:49) 
(6:43-6:53) 
(6:34-6:49) 
(6:24-6:54) 
(5:53-6:53) 
(4:53-6:53) 
(3:53-6:53) 
(3:24-7:24) 


10  min. 
15  min. 
30  min. 

1  hr. 

2  hr. 

3  hr. 

4  hr 


Precipitation,  In. 
0.39* 
0.66 
0.87 
1.38 
1.50f 
2.84 
4.04 
4.31 


Total    (3:30  p.m 


Rate,  In.  per  Hr. 
4.68 
3.96 
3.48 
2.76 
1.50 
1.42 
1.35 
1.08 


-4:42  a.m.)  5^771 


MAXIMUM  RAINFALL  RATES  IN  ERIE  STORM 
OF  AUG.  3,  1915 


t.^  /^T6  °f  this  rainfaI1  distribution  is  due 
to  the  fact  that  Mill  Creek  is  so  short  and  steep  as  to  have 
a  flood-concentration  time  of  not  more  than  one  or  two 

in  Mill  °XEnfnee*B-  E-  B^g-gs  states  that  high  water 
m  Mill  Creek  ordinarily  comes  down  within  an  hour  or  an 

wate/of  tn  alf  ^  ^  rain-  °n  A^  3'  theref0->  the 
fro.  fl         S6COnd  T nfall"Peak  ^wed  into  the  creek 

fiwtflS  F /art  1  drainage"area  when  the 
nrst  flood  wave  from  the  upper  reaches  went  down  through 
the ,  lower  channel;  and  with  even  greater  effect  the  third 
rainfall-peak  superimposed  its  runoff  on  the  flood  wave 
or  the  second  peak. 

A  further  picture  of  the  three-wave  character  of  the 
Erie  storni  ls  glven  by  Fig.  z>  ^ 

of  accumulated  rainfall. 

One  interpretation  of  the  storm  is  found  in  the  figures 

for  maximum  intensity  of  rainfall  maintained  for  varJ 

ous  periods  of  time.   The  short-time  intensities  are  high 


^m^J^^^lll^^A^^teoi  4.92  in.  per 

In  diagram  form  these  figures  are  represented  by  Fig 
4,  which  portrays  clearly  how  the  rainfall  rate  was  held 
up  to  a  nearly  constant  figure  for  all  periods  from  1  to  3 
hours,  by  the  succession  of  rainfall  peaks.  The  curve 
makes  it  practically  certain  that  a  precipitation  of  at  least 
1.4  m  per  hr.  came  into  concentration;  and  in  view  of  the 
saturated  condition  of  the  ground  nearly  the  entire  quan- 
tity must  have  appeared  as  runoff.  For  the  17-mile  area 
this  precipitation  supplies  a  quantity  of  15,000  cu  ft 
per  sec. 

Dam,  Bridges  and  Culverts 
About  half  a  mile  outside  the  city,  in  a  park,  the  creek 
is  ponded  by  a  low  dam  of  the  hollow  reinforced-concrete 
type,  built  by  the  city  ten  years  or  so  ago.    It  is  about 
V    h^h'  40  ft-  long,  and  has  wing-walls  4  ft.  hi^h 
above  the  crest.    Water  flowed  over  the  dam  at  least  7 
ft.  deep  but  did  not  injure  it.   However,  the  water  washed 
out  the  ground  at  the  west  end  of  the  dam,  flowing  around 
it,  and  also  flowed  over  a  100-ft.  length  of  bank  east  of 
the  dam  and  along  a  road  at  the  foot  of  the  hill  slope 
Early  reports  had  it  that  this  dam  broke  in  the  flood 
and  discharged  its  pond  down  upon  the  city;  these  reports 
were  in  error. 
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Underwood  ii  Underwood 


FLOOD  DAMAGE  IN  MILL  CREEK,  ERIE,  PENN.  B- 

A-Looking  Up  Mill  CreeK  from  top  of  CommercU^^ 

north  respectively 
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In  the  half  mile  between  the  dam  and  26th  St.,  where 
the  stream  enters  the  built-up  area  of  the  city,  one  bridge 
remains  (it  was  bypassed  by  a  broad  flow  over  low  marsh 
ground  to  the  west)  while  two  bridges  were  carried  out. 
They  were  overflowed  about  5  ft.  over  the  floor.  The  lower 
of  the  two  had  previously  been  overflowed  slightly. 

At  26th  St.  is  the  first  of  a  series  of  20  street  cross- 
ings over  the  creek;  in  addition  two  railways  cross,  the 
Nickel  Plate  by  a  20-ft.  concrete  arch  culvert  in  its  em- 
bankment, the  Lake  Shore  &  Michigan  Southern  by  a 
24-ft.  stone  arch.  The  street  crossings  are  all  made  by 
20-ft.  cudverts,  most  of  them  brick  with  concrete  arches 
with  upwards  of  6-ft.  rise,  but  a  few  are  flat  concrete  spans. 
The  height  of  the  culvert  roadway  ranged  from  10  to  25 
ft.  above  creek  bed.  All  the  culverts  were  overflowed 
several  feet,  but  only  two  were  carried  out.  Washouts 
of  embankment  occurred  at  many  of  the  others,  however. 
The  water  flowing  through  these  washouts  and  along  the 
nearby  streets  was  the  direct  cause  of  practically  all  the 
destruction  of  houses  and  loss  of  life. 

The  condition  of  the  creek  channel  was  determined  not 
alone  by  the  presence  of  the  culverts,  but  by  numerous 
sections  of  retaining-wall  or  channel  wall.  For  several 
blocks  in  the  middle  of  the  city  private  abutters  had  built 
walls  along  both  sides,  20  ft.  apart  and  less  than  20  ft. 
high,  and  at  one  or  two  points  these  sections  were  even 
covered  by  platforms  or  by  buildings.  Being  founded  on 
solid  shale,  the  walls  in  most  cases  remained  uninjured; 
a  few  were  overturned  by  the  pressure  of  the  earth  backing. 

Further,  at  the  diagonal  crossings  under  street  inter- 
sections in  the  lower  section  of  the  creek,  as  at  Sixth  St, 
and  at  Fourth  St.,  the  necessary  length  of  the  culverts — 
several  hundred  feet — operated  to  limit  the  flow  capacity. 

Unclerscouring  of  foundations  of  buildings  did  some 
damage,  but  more  was  done  by  the  push  of  the  flowing 
water  shoving  frame  houses  off  their  foundations  and 
wrecking  them. 

Debris  carried  down  by  the  creek  on  the  rise  of  the 
flood  was  a  large  factor  in  increasing  the  damage.  Trees, 
wreckage  of  houses  and  bridges,  etc.,  blocked  culvert  open- 
ings and  thus  raised  the  flood  level  and  diverted  more 
water  through  the  streets.  Apparently  this  effect  was 
mainly  local. 

Of  the  many  peculiar  effects  of  the  flood  on  the  struc- 
tures along  and  over  the  channel,  the  destruction  of  the 
26th  St.  culvert  is  particularly  interesting.  This  was  a 
stone  arch  with  rather  deep  fill  over  it,  bringing  the  road- 
way 24  ft.  above  creek  bed.  Three  years  ago  its  head- 
walls  were  found  to  be  in  bad  condition,  and  the  down- 
stream wall  was  rebuilt  in  concrete.  The  flood  tore  out 
the  arch  (it  is  claimed  by  the  blocking  effect  of  the  debris 
of  the  two  road  bridges  washed  out  just  above),  besides 
washing  out  sections  of  the  street  embankment  on  either 
side,  making  a  gap  of  150  ft.;  but  the  concrete  headwall 
on  the  downstream  side  still  stands. 

The  sudden  failure  of  the  20th  St.  embankment  is 
charged  by  many  with  doing  the  worst  part  of  the  flood 
damage.  Occurring  when  the  flood  already  was  high,  it 
is  said  to  have  sent  a  sudden  rush  of  water  down  the 
channel,  which  acted  as  a  destructive  wave. 

The  Nickel  Plate  was  cut  in  two  by  the  washing  out 
of  200  ft.  of  embankment  from  the  creek  to  French  St.,  al- 
though the  concrete  culvert  was  left  standing,  bare  but 
uninjured.  The  same  thing  occurred  at  many  of  the  street 


culverts.  Eddies  caused  by  the  deflection  of  the  water 
currents  probably  produced  the  erosion  of  the  embank- 
ments. In  at  least  one  case  the  erosion  did  not  work 
through  the  entire  thickness  of  the  roadbed,  but  left  the 
pavement  supported  along  the  downstream  side  while  the 
upstream  side  spanned  a  gap. 

Sewers  and  Piping 

The  sewer  system  of  the  city  was  little  damaged,  in  spite 
of  the  fact  that  there  are  43  public  sewer  outlets  into  the 
creek  and  a  large  sanitary  intercepting  sewer  alongside 
the  creek  for  over  a  mile.  Two  large  sewer  outlets  blocked 
by  dirt  and  debris,  and  some  minor  damage,  are  reported. 
The  water  system  and  other  piping  systems  were  also  little 
damaged.  The  natural-gas  supply  was  interrupted  by  a 
break  in  the  line,  and  the  public  lighting  system  was 
paralyzed. 

The  local  health  authorities  are  being  assisted  by  men 
from  the  state  health  department  in  taking  care  of  sanita- 
tion and  disease  prevention.  Engineers  of  the  state 
Water-Supply  Commission  are  studying  the  flood  phe- 
nomena and  gathering  data  on  the  flood  flow. 

The  above  account  is  based  on  personal  observation  and 
on  information  given  by  City  Engineer  B.  E.  Briggs,  Local 
Forecaster  Harry  O.  Geren,  and  others. 

auilllllliililiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiitiiiiiiitiiAniMiiiiiiiiiiiiiiiiiitiiiiiiiiiiti  iiiiiiiitiiii  11111111111111111111111111111111111111111 

|    ENGINEERING  SCHOOLS  | 

University  oe  Arizona 

A  new  system  of  short  courses  has  been  arranged  for  all 
mining  men  desiring  to  improve  their  knowledge  of  the 
industry.  In  arranging  these  courses  the  requirements  of 
three  classes  of  men  have  been  kept  in  mind:  (1)  Young 
men  of  common-school  education  who  may  become  shop 
bosses,  floor  and  furnace  foremen,  etc.;  (2)  young  men 
with  a  high-school  education  who  can  be  trained  to  be 
mine  or  mill  foremen  and  for  other  positions  requiring 
partial  technical  training  and  sound  practical  experience ; 
(3)  graduates  of  scientific  schools  who  need  training, 
especially  for  administrative  work. 

For  the  first  group  a  series  of  different  short  courses 
two  weeks  long  have  been  arranged.  Each  subject  is  to 
be  given  alone  and  intensively,  taking  up  both  theory  and 
practice.  The  subjects  will  follow  each  other  in  logical 
order,  and  a  student  may  select  as  many  courses  as  he 
wishes.  For  the  second  group  it  was  considered  that  prac- 
tical experience  in  successful  mines  and  reduction  works 
was  more  needed  than  additional  training.  The  regular 
four-year  course  is  recommended  for  these  men  with  half 
of  each  week  in  the  last  year  given  up  to  applications  of 
theory  at  successful  properties  within  reach  of  Tucson. 
For  the  third  class  a  graduate  school  has  been  organized 
giving  advanced  courses. 

Pennsylvania  State  College 

A  summer  school  of  scientific  management  is  now  in 
progress.  This  session  is  planned  for  the  accommodation 
of  works  managers,  superintendents,  heads  of  departments 
and  all  others  interested.  The  time  is  restricted  to  two 
weeks  to  meet  the  needs  of  employees  whose  vacation  pe- 
riod is  limited  to  that  time.  The  shops  have  been 
especially  provided  with  means  for  teaching  and  demon- 
strating applied  methods  of  scientific  management. 
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SYNOPSIS — Clay  surface  slips  toward  creek  in 
vertical  slices  50  ft.  wide  by  20  to  30  ft.  deep,  caus- 
ing $250,000  property  damage  and  five  deaths.  Area 
of  disturbance,  15  acres.  Knickerbocker  Portland 
Cement  Co.,  Hudson,  N.  Y .,  will  be  shut  down  for 
months  until  new  power  station  can  be  erected  and 
equipped. 


The  extensive  subsidence  which  shut  down  all  opera- 
tions at  the  Greenport  plant  of  the  Knickerbocker  Port- 
land Cement  Co.,  near  Hudson,  N.  Y.,  on  Aug.  2,  as  noted 
in  Engineering  News  of  Aug.  5,  was  apparently  the  result 
of  the  successive  slippage  of  large  slices  of  the  clay  soil 
in  the  direction  of  Claverack  Creek.  The  first  visible  in- 
cident in  the  disturbance  was  the  movement  of  a  section 
of  earth  50  ft.  wide  by  at  least  30  ft.  deep  and  200  ft.  long, 
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FIG    1.    PLAN  OF  GREENPORT  PLANT  OF  KNOCKER- 
BOCKER  PORTLAND  CEMENT  CO. 

about  200  ft.  southeast  of  the  power  house,  and  this  section 
toppled  over  into  the  creek  flowing  120  ft.  east  of  the  power 
house.  This  slide  was  followed  immediately  by  others 
in  ever-lengthening  arcs,  until  a  huge  storage  pile  of 
crushed  traprock  was  undermined.  The  pile  then  sank  20 
to  25  ft.  over  its  area  (160  ft.  in  diameter).  This  sink- 
age  caused  the  settlement  and  destruction  of  the  coal 
trestle  and  power  house,  in  the  order  mentioned.  Wit- 
nesses state  that  the  last  objects  to  be  disturbed  were  the 
crane  and  elevator  tower  used  in  connection  with  the  cir- 
cular storage  system.1 

1This  system,  produced  by  the  Link-Belt  Co.,  Chicago,  111., 
was  described  briefly  in  "Engineering  News"  of  July  15,  p.  126. 


The  disturbance  extends  over  15  acres  of  ground.  The 
creek  was  pushed  from  40  to  200  ft.  out  of  its  original 
course  and  its  channel  was  dammed  so  that  a  new  chan- 
nel had  to  be  blasted  almost  immediately  to  prevent  the 
flooding  of  the  plant.  The  water  in  the  Claverack  is  from  6 
to  8  ft.  in  depth.  The  entire  earth  movement  was  over 
in  2!/2  min.  The  total  damage  will  probably  reach 
$250,000. 

Soil  and  Topography 

The  buildings  of  the  company  are  on  flat  footings  with 
no  piling.  The  soil  is  the  blue  clay  common  to  the  Hud- 
son Valley.  The  general  slope  is  toward  Claverack  Creek 
(30  ft.  wide)  which  bounds  the  company's  property  on  the 
east,  the  water  level  being  about  15  ft.  below  that  of  the 
property.    The  slope  is  about  1  on  2. 

Local  reports  speak  of  a  substratum  of  quicksand,  but 
inspection  of  the  site  and  the  geology  of  the  country  do  not 
support  this  theory. 

The  nature  of  the  slippage  indicates  that  water  seep- 
ing through  cracks  at  the  foot  of  the  bank  caused  a  sec- 
tion of  the  bank  to  cave  in,  and  this  started  a  succession 
of  similar  movements,  each  farther  away  from  the  creek 
than  its  predecessor.  Whether  a  lateral  flowing  of  the 
clay  subsoil  under  the  heavy  superincumbent  load  had 
anything  to  do  with  the  caving  cannot  be  determined. 

Other  slides  have  occurred  along  the  line  of  this  creek 
in  the  past  ten  years  or  more,  though  only  one  of  serious 
nature  is  on  record.  In  the  fall  of  1914  a  small  slide  oc- 
curred at  the  power  house.  Warning  of  this  was  given  by 
the  parting  of  several  pipes.  Back  of  the  building  and 
between  it  and  the  creek  was  a  cinder  fill ;  after  the  slide 
this  was  protected  by  a  group  of  wooden  piles  driven  to 
a  depth  of  40  ft.  in  the  manner  shown  in  Fig.  1.  No 
subsequent  disturbance  occurred,  certainly  none  after 
February,  1915. 

Damage  to  Buildings 

The  greatest  damage  was  caused  at  the  power  house,  not 
only  because  of  the  value  of  the  building  and  equipment, 
but  also  because  the  entire  cement  plant  depended  upon  it 
for  power.  This  building  had  concrete  foundations  and 
a  brick  superstructure,  and  contained  six  402-hp.  Heine 
water-tube  boilers,  which  supplied  steam  to  two  2000-kw. 
Curtis  turbo-generators.  Alongside  the  building  and 
between  it  and  the  stone  pile  was  a  timber  coal-trestle.  The 
subsidence  of  the  rock  pile  apparently  caused  the  trestle 
and  the  power  house  to  collapse,  as  shown  in  Fig.  4.  The 
boilers  did  not  burst,  but  escaping  steam  from  broken 
pipes  caused  the  death  of  five  men.  The  turbines  were 
located  in  the  right-hand  portion  of  the'  station,  as  viewed 
in  Fig.  2,  where  they  are  visible  in  the  wreckage. 

On  the  creek  bank  east  of  the  turbine  room  was  located 
the  reinforced-concrete  condensing-water  intake  house. 
This  settled  at  one  end,  because  of  being  undermined,  but 
was  otherwise  undamaged.  A  reinforced-concrete  chim- 
ney, 175  ft.  high,  located  behind  the  power  house,  appears 
to  have  slid  away  from  the  creek  about  !"5  ft.  before  falling- 
over  in  the  direction  of  its  motion.  The  stack  turned  over 
intact  from  its  base  and  flattened  under  the  impact  of  its 
fall;  it  now  lies  in  the  position  indicated  on  Fig.  1. 
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The  30,000  to  40,000  tons  of  traprock  in  the  huge  pile 
which  sank  formed  a  part  of  what  was  intended  to  be  the 
winter's  supply  for  the  mills.    It  was  intended  that  this 
supply  should  ultimately  exceed  100,000  tons.    The  rock 
was  transported  from  the  quarry  to  the  crusher  house,  a 
distance  of  less  than  a  half-mile,  by  cars  which  entered 
the  crusher  building  on  the  trestle  shown  at  the  upper  left 
of  Fig.  2,  and  in  the  drawing  in  Fig.  1.    An  under- 
ground belt  conveyor  carried  the  crushed  rock  from  the 
crusher  house  to  a  reinforced-concrete  elevator,  60  ft.  high, 
located  in  the  middle  of  the  storage  area.    There  it  wa, 
lifted  to  a  chute  and  dumped  onto  the  pile,  to  be  rehandled 
to  any  point  in  the  storage  area  by  a  2-yd.  65-ft.  radius 
electric  crane,  running  on  a  circular  track  160  ft.  in  diame- 
ter.  The  arc  of  the  crane  track  which  lay  within  the  zone 
of  subsidence  sank  with  the  crane,  but  the  latter  was  un- 
damaged (see  Figs.  1  and  2).    The  elevator  settled  30 
ft.  and  swung  far  out  of  plumb,  but  does  not  show  any 
structural  damage  other  than  minor  cracks. 


Part  of  the  roof  of  the  reinforced-concrete  packing 
house  collapsed  when  the  building  was  affected,  but  for- 
tunately the  day  force  had  not  yet  arrived. 

The  frame  barn  shown  in  Fig.  5  settled  45  deg.  out  of 
plumb.  The  touring  car  which  appears  to  be  prevent- 
ing the  barn  from  slipping  was  inside,  being  cranked, 
when  the  trouble  occurred.  The  steep  bank  at  the  right 
of  the  view  is  a  blowup  formed  by  the  subsidence.  Part 
of  the  rock  pile  is  shown  in  the  foreground. 

Plans  for  the  Immediate  Future 
While  plans  for  rebuilding  the  power  plant  and  the 
other  damaged  structures  are  necessarily  unsettled  just 
now,  arrangements  are  under  way  tending  toward  the  re- 
sumption of  business  at  the  earliest  possible  date.  The 
power  station  cannot,  of  course,  be  replaced  for  several 
months.  In  the  meantime,  a  certain  amount  of  electric 
power  will  be  bought  from  the  Albany  Southern  E.R.  Co. 
Myron  Hammond  is  Superintendent  of  the  Knickerbocker 
Portland  Cement  Co. 
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nected  to  two  centrifugal  pumps,  each  having  a  capacity 
of  2i/4  million  gallons  per  day.  The  pumps  and  turbines 
will  be  served  from  the  same  water-supply.  A  force  mam 
will  run  to  a  15  million-gallon  service  reservoir  just  out- 
side Watervliet.  This  main  will  be  of  cast-iron,  or  of  wood 
pipe  with  a  few  cast-iron  sections.  The  service  reservoir 
will  have  four  earth  walls  and  will  be  partly  m  cut  and 
partly  in  fill.  The  inside  slope  will  be  lined.  Between 
the  service  reservoir  and  the  city  distribution  line  will  be 
a  3  million-gallon  filter  plant  with  aerator  and  clear-water 
well.  In  the  city  there  will  be  about  22  mi.  of  cast-iron 
pipe  of  from  4-  to  14-in.  diameter. 


Aia  £s?gisa©©r  Waited 

The  Upper  Scioto  Drainage  and  Conservancy  District, 
with  headquarters  at  Kenton,  Ohio,  expects  to  proceed 
with  tU  preparation  of  a  plai.  of  flood  prevention,  dram- 
age  and  conservation  for  that  portion  of  the  drainage 
area  of  the  Scioto  Eiver  which  is  within  Hardin  County. 
The  directors  of  the  district,  through  a  notice  signed  by 
Kent  P.  Johnson,  attorney  and  acting  secretary  for  the 
district,  have  invited  proposals  until  Aug.  21  for  "per- 
forming the  engineering  services  necessary  and  incident 
to  the  formation  and  adoption"  of  a  plan  for  the  proposed 
work  The  services  of  the  engineer  are  "to  be  advisory 
and  supervisory  only."  The  engineer  is  to  engage  the 
necessary  staff  for  the  work,  both  engineering  and  clerical, 
and  the  district  is  to  pay  the  actual  expense  of  the  start. 
Proposals  for  the  engineering  services  just  outlined  may 
be  made  in  writing  prior  to  9  a.m.,  Aug.  21,  or  applicants 
for  the  position  may  appear  in  person  at  Kenton  on  that 
date. 

m 

Wai©r^li®t  Wmt@r-Stappl^  Plans 

The  plans  and  specifications  have  recently  been  com- 
pleted and  bids  have  been  asked  for  the  new  mumcipa 
water-works  of  Watervliet,  N.  Y.  These  show  m  detail 
what  has  been  previously  outlined  in  these  columns.  Ihe 
water  is  to  be  obtained  from  the  Normanskill  at  French  s 
Mills  in  the  town  of  Guilderland,  about  12  mi.  west  ot 
the  city  of  Watervliet.  At  this  point  there  will  be  a  reser- 
voir formed  by  building  a  reinforced-concrete  dam  across  a 
rocky  gorge.  The  dam  will  be  36  ft.  high  at  — 
section  and  380  ft.  long,  with  a  spillway  of  324  ft  lhe 
reservoir  will  cover  an  area  of  about  460  acres  and  will 
have  a  capacity  in  the  top  10  ft.  of  1120  million  gallons. 

About  1400  ft.  downstream  from  the  dam  will  be  a 
power  station  with  two  hydraulic  turbines  directly  con- 


Ranlway  Line  Snaipveyedi  by 

The  news  bulletin  issued  by  the  Ohio  State  University 
on  Aug.  6  contains  the  following  item  under  the  title 
"New  Traction  Line  Under  Construction": 

-The  Cleveland  &  Ohio  Central  Electrical  By.  is ^the  name 

completel    The  road  will  bisect  a  strip  of  territory  some  15 
mi   wide  which  has  no  railroad  nor"  traction 
present  time.    The  final  survey  was  made  by  the  department 
of  civil  engineering  of  the  Ohio  State  Un.vers.ty. 

■•This  work  constituted  the  annual  summer  camp  for 
civi,  engineering  students  this  summer     Three  part... .  were 

S  an  estimated  cost  of  $1200.  Other  work  undertaken  by  the 
summer  camp  was  the  making  of  a  topographic  survey  of 
part?  of  th"  Ohio  State  University  farm,  and  in  add.t.on  a 
cemetery  in  Springfield,  Ohio.  ;flpai 
-The  location  chosen  for  this  line  u  very  nearly -  .deal 
At  no  place  is  there  more  than  a  2°  grade,  and  tie  h arpest 
curve  is  but  3°.  One  of  the  features  of  th.s  road  will  be  the 
using  of  gasoline-electric  cars.    The  electric.ty  w.U  be  gen- 
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erated  by  gasoline  engines  located  in  the  car,  and  will 
afford  a  convenient  driving  power. 

"It  is  now  the  intention  of  the  company  to  continue  the 
line  at  a  later  date  to  Columbus  and  ultimately  to  Cin- 
cinnati, thus  affording  a  continuous  air  line  from  the  south- 
western part  of  the  state  to  the  lakes." 


Stm£I©E&9  Hew  YorK  City 

I  here  are  four  principal  union  or  intercommunicating 
stations  in  the  new  dual  subway  rapid-transit  system  of 
New  York  City.  One  is  at  Times  Square,  42nd  St.  and 
Broadway;  the  second  is  at  the  Grand  Central  Station,  a 
wash  drawing  representation  of  which  was  given  in  En- 
gineering News  of  Oct.  24,  1912;  the  third  is  at  Brook- 
lyn bridge  and  the  Municipal  building,  and  the  fourth  is 
at  Dey  St.,  between  the  Hudson  Terminal  buildings.  A 


Bapid  Transit  Co.  Four  blocks  north  of  the  point  C 
this  new  subway  has  a  branch  extending  east  under  Park 
Place,  thence  to  William  St.,  to  Old  Slip,  where  two  new 
tunnels  are  being  built  under  the  East  River  to  Brooklyn. 

Thus  a  person  coming  from  New  Jersey  or  arriving  at 
any  of  the  railway  terminals  on  the  Jersey  side  of  the 
Hudson  River  between  the  Pennsylvania  R.R.  and  the 
Delaware,  Lackawanna  &  Western  R.R.  stations  may  reach 
any  point  on  the  Manhattan,  Brooklyn,  Queens  and  Bronx 
rapid-transit  system  without  emerging  into  the  light  of 
day,  so  to  speak,  or  he  may  go  direct  to  the  Grand  Central 
station  and  away  again  without  seeing  anything  but  a  sub- 
terranean city. 


A  Second-Hand  Bridge  Fails — On  July  28  a  240-ft.  span 
on  the  south  end  of  a  highway  bridge  between  East  and 
South  Aberdeen,  Wash.,  fell  into  the  Chehalis  River.  It  car- 
ried with  it  an  automobile  in  which  were  five  persons,  none 


DOWNTOWN  UNION  SUBWAY  STATION,  NEW  YORK  CITY;  CROSS-SECTION  THROUGH  DEY  ST 
Reproduced  from  a  wash  drawing  by  courtesy  of  J.  Vipond  Davies,  Chief  Engineer  of  the  Hudson  &  Manhattan  R.R. 


reproduction  of  a  wash  drawing  of  this  latter  station  is 
shown  herewith. 

_  The  Dey  St.  station  is  of  particular  interest  because  it 
gives  connection  with  all  the  northbound  and  southbound 
subway  trains  of  lower  Manhattan.  In  the  accompanying 
illustration  A  is  the  present  Interborough  Rapid  Transit 
Co.'s  Broadway- Fourth  Ave.  line;  B  is  the  Brooklyn 
Rapid  Transit  Co.'s  Church  St.-Broadway  line  now  under 
construction,  which  extends  south  to  Brooklyn  through 
two  new  Battery  tunnels  now  being  built  and  north  un- 
der St.  Paul's  churchyard  to  Broadway.  Above  B  is  the 
Sixth  Ave.  elevated  line  of  the  Interborough  Rapid 
Transit  Co.  The  letter  0  indicates  the  downtown  terminal 
station  of  the  Hudson  &  Manhattan  R.R.,  which  runs  to 
Jersey  City,  Hoboken  and  Newark ;  D  is  the  new  Seventh 
Ave.  line  of  the  Interborough  Rapid  Transit  Co.'s  subway, 
which  is  to  go  south  to  the  present  Battery  tunnels  of  that 
company  and  north  to  Times  Square.  Above  C  is  the 
present  Ninth  Ave.  elevated  line  of  the  Interborou<di 


of  whom  was  injured.  A  street  car  had  crossed  the  bridge 
a  few  minutes  before  the  accident.  The  bridge  was  a  com- 
bination timber  and  steel  structure  and  formerly  spanned 
the  Willamette  River  at  Portland,  Ore.,  until  condemned  as 
inadequate  for  the  service  to  which  it  was  there  subjected. 
It  was  placed  in  its  present  position  in  1905  and  operated 
as  a  toll  bridge.  A  few  years  ago  the  steamer  "Norwood" 
smashed  into  the  same  span  and  pushed  it  into  the  river. 
From  accounts  of  witnesses,  the  middle  of  the  span  began  to 
sag  and  totter  and  finally  gave  way. — Roy  A.  Klein. 

Permits  for  Liquid  Chlorine  Water-Disinfection  plants  to 
be  installed  by  the  Annapolis  Water  Co.  and  by  the  Piedmont 
Water-Works  Co.  at  Annapolis  and  Piedmont,  Md.,  have  been 
issued  by  the  Maryland  Department  of  Health. 

Electrification  of  Railways  Entering  St.  Paul,  Minn.,  is  con- 
templated by  an  ordinance  introduced  in  the  City  Council  by 
Oscar  Kellar,  Commissioner  of  Public  Utilities.  The  ordi- 
nance forbids  the  use  of  steam  locomotives  within  the  city 
limits.  A  delegation  of  railway  employees  appeared  before 
the  City  Council  on  July  12  to  oppose  the  adoption  of  the 
ordinance. 

An  Engineers'  Special  Train  from  New  York  to  San  Fran- 
cisco is  to  be  run  over  the  New  York  Central  Lines  and  Santa 
Fe  system,  leaving  New  York  on  Sept.  9.    Accommodations  on 
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the  train  have  already  been  reserved  by  members  of  the  na- 
tional engineering  societies  and  their  friends  sufficient  to  fill 
11  cars.  Stops  will  be  made  on  the  way  at  Niagara  Falls, 
Colorado  Springs  and  the  Grand  Canon. 

Electrification  of  the  Railways  Entering  Cleveland  is  to  be 

investigated  by  a  special  committee  of  the  City  Council  ap- 
pointed July  12.  The  committee  will  make  use  of  data  and 
specifications  prepared  in  1913  by  E.  T.  Roberts  when  city 
smoke  inspector.  This  report  recommended  that  on  several 
of  the  railways  entering  Cleveland  electrification  be  extended 
into  the  suburbs  beyond  the  city  limits. 

Plans  for  a  Sewerage  System  and  sewage-treatment 
Works  for  the  Little  Falls  Branch  drainage  area  of  Mont- 
gomery County,  Maryland,  are  being  made  for  the  county  com- 
missioners, in  compliance  with  an  order  of  the  State  Depart- 
ment of  Health.  The  preliminary  estimate  of  cost  is  $125,000. 
The  project  follows  the  recommendations  of  a  report  on  sew- 
age collection  and  disposal  in  the  vicinity  of  the  District'  of 
Columbia,  recently  made  by  the  Department  under  the  direc- 
tion of  Robert  B.  Morse,  Chief  Engineer. 

Fixing  Rates  for  Public  Utilities  by  snap  legislation  in  the 
State  of  New  York  may  be  checked  in  future  if  the  consti- 
tutional amendment  should  adopted  which  has  been  recom- 
mended by  the  Committee  on  Public  Utilities  of  the  State 
Constitutional  Convention  now  in  session.  The  amendment 
recommended  by  this  committee  contains  the  following  clause: 
"The  legislature  shall  not  enact  any  law  prescribing  a  rate, 
or  charge,  or  a  standard  of  service,  equipment,  or  operation 
for  any  public  utility  until  after  it  has  received  from  one  of 
the  commissions  a  report  thereon  made  after  investigation 
and  hearing  at  which  interested  parties  may  introduce  evi- 
dence, or  until  after  the  expiration  of  such  time  following  a 
request  for  such  reports  as  may  be  prescribed  by  law." 

United  States  Public  Land  Surveys — All  records  were 
broken  during  the  last  fiscal  year  in  the  making  of  surveys 
of  public  lands,  according  to  reports  submitted  to  Secretary 
Lane  by  Commissioner  Tallman,  of  the  General  Land  Office. 
The  total  of  accepted  and  approved  surveys  aggregated  14,- 
339,349  acres.  This  was  nearly  double  the  amount  surveyed 
during  the  preceding  year  and  4,589,872  acres  more  than  was 
surveyed  in  1909,  the  previous  high-record  year.  These  sur- 
veys are  made,  not  by  the  contract  system  with  private  sur- 
veyors, as  was  the  practice  for  half  a  century,  but  by  the 
direct-survey  system  put  into  operation  two  years  ago,  where- 
by all  of  the  150  surveying  parties  are  made  up  of  regular 
employees  of  the  Department  of  the  Interior.  Greater  accur- 
acy and  efficiency  have  resulted  from  this  system. 

Progress  on  the  Rogers  Pass  Tunnel  of  the  Canadian  Pacific 
Ry.  has  been  very  satisfactory.  It  will  be  remembered  that 
this  5-mile  double-track  tunnel  is  being  driven  from  inter- 
mediate headings  reached  by  crosscuts  from  a  pioneer  tunnel 
or  heading  parallel  to  but  outside  the  line  of  the  main 
tunnel  ("Engineering  News,"  Apr.  2,  1914).  The  pioneer  head- 
ing has  been  completed  and  there  remain  to  be  driven  2.05  mi. 
of  main  heading  and  3.31  mi.  of  enlargement  to  the  double- 
track  section.  The  concrete  lining  of  the  earth  section  is 
nearly  completed,  and  it  is  expected  that  the  concreting  of 
that  portion  of  the  rock  section  which  requires  lining  will  be 
finished  during  this  year.  The  tunnel  will  probably  be  com- 
pleted and  ready  for  operation  in  September,  1916.  The 
progress  made  during  1915  is  given,  from  a  statement  fur- 
nished by  Foley  Bros.,  Welch  &  Stewart,  the  contractors.  A. 
C.  Dennis  is  superintendent  for  the  contractors. 

,  East  End  ,  ,  West  End  * 

Enlarge-  Enlarge- 

Pioneer    Main    ment  for  Pioneer    Main  ment  for 

Head-     Head-     Double  Head-     Head-  Double 

1915         ing,  Ft.   ing,  Ft.     Track  ing,  Ft.  ing,  Ft.  Track 

January  ...  592          443            443  932          699  2101 

Febr'uaVy  .  .  620          440            422  650          634  247 

March        ..  595          196*          379  617          752  413 

April.            751          442            553  569          741  588 

May                  658          417            718  730          618  685 

June            .  776          471            659  808          393  729 

ju"y        682     53s      726     731     969t  812 

*Half-month.  fTwo  headings.  {Timbered. 
An  Investigation  of  the  Lumber  Industry  of  the  United 
States  is  to  be  undertaken  by  the  Federal  Trade  Commission 
in  cooperation  with  the  Forest  Service  and  the  Bureau  of 
Foreign  and  Domestic  Commerce.  The  forest  resources  of  the 
United  States  are  being  depleted  at  the  rate  of  80  billion  feet 
or  more  per  year.  Lumber  prices,  however,  have  continued 
on  a  low  level  for  a  number  of  years,  and  the  admission  of 
lumber  from  the  North  Pacific  coast  to  Atlantic-coast  markets 
through  the  opening  of  the  Panama  Canal  is  likely  to  prevent 
any  material  advance  in  prices  for  at  least  a  dozen  years  to 
come.  Where  an  increase  in  market  prices  of  lumber  has 
taken  place,  it  appears  to  be  due  to  an  increase  in  stumpage 


prices  obtained  by  owners  of  standing  timber  and  possibly  to 
longer  freight  haul,  since  lumber  is  now  brought  in  general 
from  greater  distances.  One  unfortunate  result  of  the  low 
prices  is  that  much  low-grade  timber  is  not  marketable. 
Consequently,  notwithstanding  the  rapid  inroads  on  the  coun- 
try's forest  reserves,  the  annual  timber  consumption  continues 
undiminished. 
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Dr.  Wm.  J.  Gallivan  has  resigned  as  Health  Commissioner 
of  the  city  of  Boston,  Mass. 

Mr.  E.  H.  Olson  has  been  appointed  Office  Engineer  of 
the  Atchison,  Topeka  &  Santa  Pe  Ry.  at  Topeka,  Kar..,  suc- 
ceeding Mr.  M.  C.  Blanchard,  promoted  as  noted  elsewhere. 

Mr.  Samuel  M.  Gray,  M.  Am.  Soc.  C.  E.,  a  consulting  engi- 
neer of  Providence,  R.  I.,  has  been  appointed  Consulting 
Engineer  of  the  Providence  Water  Supply  Board  at  an  annual 
salary  of  $10,000. 

Mr.  M.  C.  Blanchard,  Office  Engineer  of  Atchison,  Topeka 
&  Santa  Fe  Ry.,  at  Topeka,  Kan.,  has  been  promoted  to  be 
Engineer  of  the  Eastern  district,  Eastern  lines,  with  head- 
quarters at  Topeka. 

Mr.  H.  P.  Drake,  Assoc.  M.  Am.  Soc.  C.  E.,  former  Assistant 
Engineer,  Water-Supply  Commission  of  Pennsylvania,  is  now 
with  the  engineering  staff  of  the  Pennsylvania  State  Depart- 
ment of  Health,  Harrisburg. 

Dr.  Francis  X.  Mahoney,  for  the  last  three  years  Chairman 
of  the  Board  of  Health  of  Boston,  Mass.,  has  been  appointed 
Health  Commissioner  of  the  city  by  Mayor  Curley,  at  a 
salary  of  $7500  per  annum. 

Mr.  Ross  M.  Riegel,  former  Division  Engineer  of  the 
Water-Supply  Commission  of  Pennsylvania,  has  taken  a  posi- 
tion with  the  Morgan  Engineering  Co.,  Dayton,  Ohio,  on  the 
proposed  flood-protection  work. 

Mr.  Gilbert  J.  Bell,  recently  Division  Engineer  of  the 
Atchison,  Topeka  &  Santa  Fe  Ry.,  at  Marceline,  Mo.,  has  been 
promoted  to  be  Engineer  of  the  Western  district,  Eastern 
lines,  with  headquarters  at  Newton,  Kan. 

Mr.  H.  T.  Gritchlow,  formerly  a  member  of  the  engineering 
staff  of  the  Water-Supply  Commission  of  Pennsylvania,  is 
now  a  member  of  the  United  States  Geological  Survey  on 
hydrographic  work,  with  headquarters  at  Madison,  Wis. 

Mr.  Gerard  Hendrik  Matthes,  M.  Am.  Soc.  C.  E.,  formerly 
Division  Engineer  of  the  Water-Supply  Commission  of  Penn- 
sylvania, has  accepted  a  position  with  the  Morgan  Engineering 
Co.,  Dayton,  Ohio,  on  the  proposed  flood-protection  work. 

Mr.  P.  L.  Pierce,  Assoc.  M.  Am.  Soc.  C.  E.,  former  Assistant 
Engineer,  Water-Supply  Commission  of  Pennsylvania,  is  now 
a  member  of  the  engineering  staff  of  the  Wisconsin  River 
Power  Co.,  in  charge  of  the  construction  of  transmission  lines 
near  Madison,  Wis. 

Mr.  W.  F.  Faber  announces  that  the  Faber  Engineering 
&  Construction  Co.  has  opened  offices  in  the  Bessemer  Building, 
Pittsburgh,  Penn.,  for  the  conduct  of  a  general  contracting 
business,  specializing  in  sewage  disposal  and  reinforced- 
concrete  construction. 

Mr.  E.  W.  Lewis,  M.  Am.  Soc.  C.  E.,  formerly  Assistant 
Engineer  of  the  New  York,  New  Haven  &  Hartford  R.R.,  at 
New  Haven,  Conn.,  announces  that  he  has  opened  an  office 
for  the  general  practice  of  civil  engineering  at  234  Union 
St,  New  Bedford,  Mass. 

Mr.  H.  B.  Phillips,  M.  Am.  Soc.  C.  E,  Valuation  Engineer 
of  the  Atchison,  Topeka  &  Santa  Fe  Ry.,  at  Chicago,  111., 
has  resigned  to  become  Assistant  Secretary  of  the  Presidents' 
Conference  Committee  on  the  Federal  Valuation  of  Railroads, 
with  offices  in  Chicago. 

Mr.  Lewis  Littlepage  Holladay,  M.  Am.  Inst  E.  E.,  former 
Consulting  Engineer  of  the  McLeod  Manufacturing  Co.,  Chi- 
cago, 111.,  and  Mr.  Henry  Nedstad  announce  the  formation 
of  the  firm  Holladay,  Nedstad  &  Co.,  Consulting  Engineers 
on  power  plant  utilities  and  industries,  with  offices  at  109  No. 
Dearborn  St.,  Chicago. 

Mr.  John  N.  Carlisle,  former  State  Highway  Commissioner 
of  New  York,  has  resigned  his  position  with  the  State 
Highway  Department,  which  he  has  held  since  last  spring, 
when   he   was   superseded   as    Commissioner   by   Mr.  Edwin 
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Duffey.  Since  his  resignation  as  State  Highway  Commissioner 
Mr.  Carlisle  has  been  retained  in  an  advisory  capacity  at  a 
salary  of  $33  per  day. 

Mr.  Thomas  J.  Gannon,  M.  Am.  Soc.  M.  E.,  recently  Mechan- 
ical Engineer  of  the  Department  of  Water  Supply,  Gas  and 
Electricity,  New  York  City,  announces  that  he  has  opened  an 
office  at  143  Liberty  St.,  New  York,  for  the  practice  of 
mechanical  and  hydraulic  engineering,  specializing  in  power 
plants,  water-supply  and  sewage  disposal,  coal  and  fuel 
economy  and  mechanical  equipment  and  testing. 

Mr.  D.  P.  Stickley,  M.  Am.  Soc.  C.  E.,  for  several  years 
Supervising  Engineer  of  the  New  York  State  Barge  Canal, 
and  for  the  past  year  Consulting  Engineer  of  the  Lake  Erie 
and  Ohio  River  Canal  Board  of  Pennsylvania,  in  charge  of 
preliminary  investigations  for  the  proposed  waterway  has 
returned  to  Albany,  N.  Y.,  where  he  has  opened  an  office  in 
the  Arkay  Building  for  the  general  practice  of  civil  engi- 
neering. 

Mr.  H.  S.  Philips  has  been  granted  leave  of  absence  from 
his  duties  in  the  city  engineering  department,  Toronto,  Ont 
to  accept  the  position  of  Assistant  Engineer  in  the  Buffalo' 
N.  Y.,  office  of  the  International  Joint  Commission,  under  the 
direction  of  Prof.  Earle  B.  Phelps,  of  the  United  States  Public 
Health  Service.  A  part  of  the  work  of  this  commission  is 
the  investigation  of  a  means  for  the  control  of  the  pollution 
of  the  Niagara  River. 

Mr.  Edward  W.  Parker,  M.  Am.  Inst.  M.  E.,  whose  resigna- 
tion as  Chief  of  the  Bureau  of  Coal  Statistics  of  the  United 
States  Geological  Survey  was  noted  in  these  columns  of  May 
13,  1915,  is  now  in  charge  of  the  Anthracite  Bureau  of  Informa- 
tion, supported  by  the  anthracite  coal  mining  operators  of 
the  United  States,  with  offices  at  1032  Miners  Building  Wilkes- 
Barre,  Penn.  The  work  of  this  bureau  has  been  combined 
with  that  of  the  Bureau  of  Anthracite  Coal  Statistics,  which 
was  formerly  under  the  direction  of  the  late  W  W  Ruley 
and  since  his  death  in  charge  of  Mr.  A.  A.  Armstrong  Mr' 
Armstrong  will  remain  in  charge  of  that  portion  of  the  work. 

Mr.  E.  C.  Black,  Assoc.  M.  Am.  Soc.  C.  E„  formerly  of  the 
firm  of  Worley  &  Black,  Reliance  Building,  Kansas  City,  Mo 
announces  the  reorganization  of  the  firm  under  the  name  of 
Black  &  Veatch,  with  offices  in  the  Inter-State  Building  Kan- 
sas City,  Mo.  Mr.  J.  S.  Worley,  M.  Am.  Soc.  C.  E.,  resigned 
from  the  firm  of  Worley  &  Black  Jan.  1,  1914,  in  order  to  give 
his  entire  attention  to  the  Interstate  Commerce  Commission's 
railway  valuation  work.  Mr.  N.  T.  Veatch,  Jr.,  Assoc.  M.  Am. 
Soc.  C.  E.,  of  the  new  firm,  was  formerly  Assistant  Engineer 
of  the  Kansas  State  Board  of  Health  and  for  the  past  year 
and  a  half  has  been  with  the  American  Water-Works  & 
Guarantee  Co.,  of  Pittsburgh,  Penn. 

Mr.  H.  M.  Roy,  formerly  Chief  Field  Engineer  with  the 
American  Zinc  &  Chemical  Co.  on  the  construction  of  its 
zinc  smelter  plant,  modern  town  and  coal  mine  at  Langeloth 
Penn.,  has  accepted  the  position  of  the  Stone  &  Webster  Engi- 
neering Corporation  at  Keokuk,  Iowa,  on  construction  of  a 
zinc-smelter  plant.  He  was  graduated  from  the  University 
of  Illinois  in  1905,  and  after  spending  two  years  in  the 
United  States  Coast  and  Geodetic  Survey  on  harbor  surveys 
and  precise  leveling,  entered  the  engineering  department  of 
the  Pennsylvania  Lines  West  of  Pittsburgh,  where  he  was 
engaged  on  various  construction  and  maintenance  work  until 
1913,  when  he  left  the  railroad  to  accept  the  position  with 
the  American  Zinc  &  Chemical  Co. 


Water  Supply  of  Brooklyn.  Mr.  Ward  achieved  considerable 
fame  in  1904  when  he  presented  to  the  American  Society  of 
Civil  Engineers  a  paper  on  the  then  proposed  earth  dam  for  the 
Fanama  Canal,  in  which  was  first  suggested  that  the  dam  be 
located  at  Gatun  instead  of  at  Bohio,  as  was  then  being  con- 
sidered by  the  Isthmian  Canal  Commission.  Mr.  Ward's  investi 
gations  and  clear-cut  suggestions,  which  were  included  in  the 
Commission's  report,  had  much  to  do  with  the  final  location 
of  the  great  earth  dam  at  Gatun.  He  was  one  of  the  oldest 
members  of  the  American  Society  of  Civil  Engineers,  having 
been  elected  in  1869. 
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Alexander  Dempster,  a  prominent  Pittsburgh  business  man 
and  formerly  an  engineer  employed  on  the  low  grade  division 
of  the  Allegheny  Valley  R.R.  (in  1869  to  1870),  was  killed 
in  an  automobile  accident  near  Ligonier,  Penn.,  on  Aug  2 
About  1871  he  was  assistant  to  W.  H.  Kennedy,  M.  Am.  Soc 
C.  E.  on  city  work  in  Pittsburgh,  Penn.,  and  from  1872  to  1876 
was  City  Engineer 

p„  Her^St6Phen  Hawley-  President  of  the  Railroad  Supply 
Co.  of  Chicago,  died  July  28  at  his  home  in  Saunderstown, 
R.  I.,  at  the  age  of  64  years.  In  earlier  life  he  was  a 
prominent  railroad  contractor  and  had  a  contract  in  the 
seventies  for  the  construction  of  a  section  of  the  Grand  Trunk 
wfth         n1iana  I1Hn0iS-     Later   he   held   various  offices 

PaUflP  t,  «  at  Western  RR-  ^  Chicago  &  Northern 

Pacific  R.R.  (later  the  Northern  Pacific  Ry.). 

Charles  Dod  Ward,  M.  Am.  Soc.  C.  E.,  died  at  his  home  in 
New  York  City,  July  30,  at  the  age  of  78.  For  several  years 
prev.ous  to  1910  he  was  an  engineer  in  the  Department  of 


COMING  MEETINGS 

AMERICAN  INSTITUTE  OF  CHEMICAL.  ENGINEERS. 

r€,'nf  a  and<.  ,o  2S--  Annual  meeting  in  Los  Ane-eles 
T&lAf--r»Aus  J6-1S-  Tin  San  Francisco,  Aug.  25-28  Secv' 
J.  C.  Olsen,  Cooper  Union,  New  York  City.  becy., 

INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 

A1?V.f 4d27^   Annual  convention  in  Cincinnati.    Secy  Clar- 
ence R.  George,  Houston,  Tex.  oe^jr.,  wiar- 

NEJLE^LA£D  WATER  WORKS  ASSOCIATION 

J"9-^    Convention  in  New  York  City.     Secv  WM'arrl 
Kent,  Narragansett  Pier,  R.  I.  y''  wizard 

TRAVELING  ENGINEERS'  ASSOCIATION 

^■^t^SK'^^jS^t^  W-  a  Thomp- 

NORTHWESTERN  ROAD  CONGRESS 

0Milwauk4!  w¥sar  paPidS'  IOWa-     SeCy-  Jas'  P-  Keenan, 
San  Francisco  Meetings 
AMERICAN  ASSOCIATION  OF  RAILROAD  SUPERINTEND- 

ASt:  Louis,  Mo?7"  E-  H-  Harman>  Room  "I.  Union  Station, 

INSTITUTE  OF  RADIO  ENGINEERS 

Sept.  13-18.    Secy.,  David  Sarnoff,  71  Broadway,  New  York. 
PAN-AMERICAN  ROAD  CONGRESS 

ST50  1NaiiauS|r'NEewLY^r0kVecrftyROad  BuUderS  Association, 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

NewVork  City."  Charles  Warren  Hunt,  220  West  57th  St., 

^^^^^^s80^1^^^^  MECHANICAL  ENGINEERS. 

York  City.  Calvin  W.  Rice,  29  West  39th  St.,  New 

A^RI?A?0  INSTITUTE  OF  MINING  ENGINEERS 

York  City       y"  Bradley  Stoughton,  29  West  39th  St.,  New 

AI^EnI?I(?A^SINlTITU^ETOF^ELEC'rRICAL  ENGINEERS. 

York  City  "  Hutchinson,  29  West  39th  St.,  New 

AMERENAHn1eRSETY    °F    HEATING    AND  VENTILATING 
SeYork6City.  SeCy"  J'  J'  Blackmore-  29  West  3  9th  St.,  New 
AMERICAN  ELECTROCHEMICAL  SOCIETY 

Bethfe"hemSpCeynn J-  W"  Richards'  Lehi^  University,  South 

NATIONAL  DRAINAGE  CONGRESS 
Sept.  17-21, 

INTERNATIONAL  IRRIGATION  CONGRESS 

STug2°i,  CHal?fker'  Sacramento,  Calif.;  until 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA 
Sept.  20.  Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City. 

PieDFI?0CanAS?T  A|SOCIATION  OF  PORT  AUTHORITIES. 

Cisco!  Cafif  y"  ■L6°  V'  Merle*  Ferry  Bld£"  San  Fran- 

AMERICAN  MINING  CONGRESS 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 
INTERNATIONAL  ENGINEERING  CONGRESS 

SeFox^BlIg-  La^cif^-  °f  Management. 

INTTu^°ltLONASWSSN  °P  BRIDGE  AND  S,rRVC- 
^la^hiJA^   J°neS'    Am-ican    Central  Life 

AI^EtRI9AN  S°£?ErET  OP  AGRICULTURAL  ENGINEERS. 
Sept.  21  and  22.    Secy.,  F.  M.  White,  Madison,  Wis. 

A1SErRI?A^nfSdIIlTY  °E  REFRIGERATING  ENGINEERS. 
City  Secy-.  W.  H.  Ross,  154  Nassau  St.,  New  York 

AMERICAN  MINE  SAFETY  ASSOCIATION 

Pittsburgh,  PennSeCy-  H'  *  WUSOn-  Bur6aU  0f  Mines' 

AMERICAN  ASSOCIATION  OF  REFRIGERATION 

2Aand  24T ,  Secy.,  J.  F.  Nickerson,  431  South  Dearborn 
St.,  Chicago,  111. 
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ILLINOIS  GAS  ASSOCIATION.  . 

Sept.  27.    Adjourned  meeting.    Secy.,  H.  H.  Clark,  72  West 
Adams  St.,  Chicago,  111. 

SAFETY  CONFERENCE. 
Sept.  27-30. 

INTERNATIONAL,  GAS  CONGRESS 

Sept.  27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 

AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION. 

Oct   4-9.    Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

AMERICAN      ELECTRIC      RAILWAY  MANUFACTURERS' 
ASSOCIATION 

Oct.  4-9.     Secy.,  H.  G.  McConnaughy,  165  Broadway,  New 
York  City. 

AMERICAN    ELECTRIC    RAILWAY    ENGINEERING  ASSO- 
CIATION 

Oct    4-9.    Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

iiiinnmiiiiiiiniiiiiiimiiifniiiiiiiiiiiiiiiiii'a 


Dinkey  With  Underhung  Tank 

Dinkey  locomotives  generally  carry  their  water-supply  in 
a  saddle  tank  over  the  boiler,  but  the  illustration  herewith 
shows  an  engine  having  the  tank  fitted  between  its  plate 
frames.  This  lowers  the  center  of  gravity,  tends  to  make  the 
engine  more  steady,  and  reduces  the  liability  of  derailment 
on  rough  track.  The  machine  shown  is  one  of  the  industrial 
railway  specialties  built  by  the  Orenstein-Arthur  Koppel  Co., 
of  Koppel,  Penn. 

The  6% -ton  engine  for  24-in.  gage  has  6xll-in.  cylinders 
and  four  22-in.  wheels  on  a  4-ft.  wheelbase.  In  several 
respects  the  design  of  the  engine  follows  European  practice, 
notably  in  the  use  of  plate  frames  and  copper  firebox  and 
staybolts.  This  use  of  copper  reduces  the  liability  of  burn- 
ing or  cracking  of  the  firebox  in  rough  handling.  The  boiler 
pressure  is  relatively  high,  176  lb.  The  throttle  valve  is 
placed  outside  of  the  dome,  with  an  outside  steam  pipe,  and 
the  exhaust  pipes  lead  into  the  sides  instead  of  the  bottom 


on  the  old  hoist  frame;  instead  of  the  ordinary  handle  a 
geared  vertical  hand-lever  is  used,  working  like  the  old 
engine  throttle. 

To  connect  a  steam  hoist  to  one  of  these  outfits,  the  drive 
and  eccentric  rods  are  taken  off  the  engine,  the  motor  jack- 
shaft  and  the  engine  crank-shaft  are  aligned,  and  the  flexible 
coupling  is  fastened  to  the  crank  disk. 

*  *  * 
Recording  Conveyor  Scale 

An  integrating  and  recording  weighing  machine  for  con- 
veyor systems  has  been  devised  by  the  Richardson  Scale  Co., 
of  Passaic,  N.  J.,  and  given  the  trade  name  of  "Weighto- 
meter."  There  are  a  pair  of  weighing  levers  and  a  beam 
similar  to  those  of  platform  scales,  but  arranged  so  that  the 
weighing  levers  carry  a  short  free  section  of  the  conveyor 
line.  The  beam  also  has  no  ordinary  sliding  weights  but 
instead  an  iron  cylinder  suspended  from  near  the  long  end 
and  partly  immersed  in  a  mercury  bath.  Change  of  load  on 
the  levers  is  compensated  for  by  the  rise  or  fall  of  the 
float  giving  a  movement  of  the  beam  proportional  to  the 
load.  A  totalizer  on  the  beam  end  is  worked  by  a  pulley  on 
the  conveyor,  so  that  it  combines  the  number  of  loads  and 
theoir  weights.  For  cases  where  it  is  desired  to  tare  the 
empty  carrier,  an  automatic  counterbalancing  attachment  is 
provided.  A  magnetic  counter  also  duplicates  the  scale  read- 
ing at  any  distant  point. 

*  *  * 

Spade  For  Concrete  Work 

A  special  shape  of  spade  for  working  concrete  in  the  forms 
is  shown  by  the  accompanying  sketch.  It  is  intended  for 
crowding  the  aggregate  back  and  allowing  the  grout  to  flow 
against  the  face  of  the  form,  thus  giving  a  dense  surface  to 
the  finished  work.  The  novel  feature  of  its  design  is  a  per- 
fectly  straight  blade    in   line   with   the   handle.     With  this 
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CONTRACTOR'S   LOCOMOTIVE   WITH   TANK  BETWEEN 
FRAMES 

of  the  smokebox.  The  valve  gear  is  also  on  the  outside,  so 
that  there  is  ample  room  for  the  130-gal.  tank  between  the 
frames.  The  coal  bunkers,  forward  of  the  cab,  have  a  ca- 
pacity of  540  lb.  The  tractive  power  is  2700  lb.  A  slightly 
larger  engine,  for  the  same  gage  of  track,  weighs  about 
7%  tons  and  has  6%xll-in.  cylinders.  It  has  the  same  wheels 
and  wheelbase  as  the  other,  but  carries  more  fuel  and  water, 
and  has  a  tractive  power  of  3400  lb.  Both  engines  can 
traverse  curves  of  30-ft.  radius. 

*    *  * 

Independent  Electric  Hoist  Drive 

An  independent  electric-motor  outfit  has  been  put  on  the 
market  by  the  Mead-Morrison  Manufacturing  Co.,  of  East 
Boston,  Mass.,  for  hoisting  where  it  is  desirable  to  sub- 
stitute electric  power  for  steam  without  discarding  old 
equipment.  A  base  plate  carries  the  motor  and  two  bearing 
pedestals  which  support  a  jackshaft  geared  to  the  motor. 
On  one  end  of  this  shaft  is  mounted  an  automatic  band 
brake,  and  on  the  other  is  a  flexible  coupling  to  be  connected 
to  the  hoist  crankshaft.    A  drum-type  controller  is  mounted 


SPECIAL  CONCRETE  SPADE 

shape  there  is  no  liability  of  clogging  by  reason  of  concrete 
sticking  to  the  spade,  and  the  work  is  done  more  easily  and 
effectively  than  with  ordinary  spades.    The  blade  is  8xl2-in. 

This  tool  was  designed  by  A.  H.  Bannister,  general  su- 
perintendent of  the  Brownell  Improvement  Co.  (contractors), 
of  Chicago,  after  several  years'  experience  with  concrete  on 
track  elevation  and  other  large  construction  work.  The  right 
to  manufacture  it  has  been  given  to  the  Conneaut  (Ohio) 
Shovel  Co.  and  it  is  to  be  known  as  the  Bannister  special  con- 
crete spade. 

*  *  * 

New  Railway  Air-Brake  System 

An  attachment  to  railway  air-brake  triple-valves,  which  is 
claimed  to  prevent  the  valve  from  causing  quick  action  in  a 
service  application  of  the  brakes,  has  been  invented  by  J.  R. 
Schneider  and  is  being  manufactured  by  the  Pittsburgh  Air 
Brake  Co.,  309  Classon  St.,  Pittsburgh.  This  "no-kicker  at- 
tachment," as  it  is  called,  is  applicable  to  any  standard  triple 
valve.  According  to  a  paper  read  by  Mr.  Schneider  before  the 
Air  Brake  Association  on  May  6,  this  attachment,  besides 
eliminating  undesired  quick  action,  enables  the  emergency 
action  to  be  obtained  at  any  time  before  or  after  service 
application  and  prevents  the  emergency  action  from  "dying 
out"  on  very  long  trains. 

Besides  this  device,  the  company  manufactures  a  car- 
control  valve  and  an  engineer's  brake  valve.  This  latter  can 
be  used  either  with  present  standard  automatic  air  brakes 
or  with  electro-pneumatic  brakes. 

*  *  * 
Non-Corrosive  Iron  Alloy 

An  iron  alloy  resistant  to  oxidation  or  corrosion  but  cap- 
able of  being  machined  is  being  made  by  the  Bethlehem 
Foundry  &  Machine  Co.,  South  Bethlehem,  Penn.  The  nature 
of  the  alloy  is  not  disclosed.  The  metal  for  it  is  supplied 
by  the  Lennox  Foundry  Co.,  of  London,  England.  Percentage 
losses  of  small  specimens  for  72-hr.  immersion  in  various  re- 
agents have  been  found  as  follows:  98-per  cent,  sulphuric 
acid,  0.02;  1.4  nitric  acid,  0.00;  25-per  cent,  tartaric  acid.  0.03; 
60-per  cent,  acetic  acid,  0.00;  saturated  solution  sodium  hy- 
pochlorite, 0.01;  30-per  cent,  zinc  chloride,  0.00;  saturated  am- 
monium chloride,   0.01;  fused  ammonium  nitrate,  0  00. 


NUMBER  8 


The  2-mi.  wood-paved  speedway  now  nearing  comple- 
tion on  the  flatlands  between  Jamaica  Bay  and  Sheeps- 
head  Bay,  Brooklyn,  N.  Y.,  is  designed  to  be  the  fastest 
automobile  racetrack  in  the  world.  The  pavement,  70 
ft.  wide,  is  of  2x4-in.  timbers  on  edge,  laid  longitudinally 
of  the  track  on  concrete,  or  concrete  and  steel,  ribs  or 
girders.  Inside  of  the  track  is  a  6-in.  concrete  pave- 
ment 15  ft.  in  width  on  the  straightaways,  gradually 
widening  to  30  ft.  at  the  middle  of  the  turns.  This, 
however,  is  a  factor  of  safety  and  not  a  part  of  the  race- 
track proper. 

The  outer  edges  of  the  70-ft.  track  on  the  two  180-deg. 
turns  are  given  a  maximum  superelevation  of  25  ft.  6  in., 


ft.  radius,  2095.4  ft.  long,  with  spiral  connections  to  the 
tangents  each  697.04  ft.  long.  On  the  straightaway 
sections  the  elevation  of  the  outer  edge  is  1  ft.  above 
the  inner  edge.  The  rise  from  the  level  of  the  straight- 
away to  the  superelevation  of  the  curves  is  effected  by 
a  31/3-per  cent,  grade  with  120-ft.  vertical  curves  at  each 
end.   The  track  layout  is  given  in  Fig.  2. 

Laying  Out  the  Curves 

To  make  a  half-mile  curve  of  steel-work  fit  together 
without  a  hitch  required  some  accurate  survey  work. 
It  was  accomplished  as  follows :  A  plan  of  the  curved 
portions  of  the  track  was  made  showing  the  deflection 


FIG.  1.    VIEW  OF  SHEEPSHEAD  BAY  MOTOR  RACETRACK,  LOOKING  TOWARD  GRANDSTAND  AND  FINISH  LINE 


computed  for  a  speed  of  96  mi.  per  hr.  by  the  common 

railway  formula  C  =  The  width  d  was  taken  in 

g  K 

five  14-ft.  strips,  commencing  at  the  inside  of  the  track, 
and  the  superelevation  computed  for  speeds  of  40,  52 1/,, 
65,  77l/2  and  96  mi.  per  hr.  This  gives  a  cross-section 
theoretically  of  a  parabolic  curve,  and  in  forming  the 
steel  ribs  by  cold-bending  a  true  parabolic  cross-section 
was  obtained  by  rolling  each  rib  to  a  carefully  made  wood 
template. 

The  length  of  the  track  is  measured  on  a  line  3  ft. 


inner   edge.    There   are   two  straightaway 


from  the 

stretches  of  1790.52  ft.  and  two  turns  of  3489.48 
each.    The  turns  arc  divided  into  circular  arcs  of  853 


ft. 


angles  for  the  180-j't.  chords  of  the  spiral  and  the  100- 
ft.  chords  of  the  circular  arc  in  both  directions  from 
P.C.  to  P.T.  and  from  P.T.  to  B.C.  of  the  outside  edge 
of  the  track.  Each  outside  spiral  had  four  equal  180-ft. 
chords.  With  one  60-ft.  chord  on  the  2260-ft.  circular 
arc  it  was  easily  possible  to  establish  the  outside  curve 
entirely  by  angular  deflections. 

A  survey  party  using  a  blueprint  plan  in  lieu  of 
notes  was  started  at  each  end  of  a  curve;  the  two  parties 
worked  toward  the  middle,  met  and  continued  on  to 
check  up  each  other's  work.  They  were  required  to 
check  on  the  starting  points  within  y2  in.  Transits 
reading  to  20  sec.  were  used.  The  tapes  for  the  field- 
work  were  first  compared  with  those  used  by  the  steel 
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company  to  lay  out  the  steelwork,  and  they  were  found 
to  be  the  same  length.  From  the  hubs  thus  established 
the  inner  edge  of  the  curve  Avas  marked  by  running 
radial  lines  to  the  curve  centers,  which  were  established 
on  the  ground.  The  hubs  were  further  checked  by  meas- 
uring the  radial  distances  to  the  curve  centers. 

The  exact  lines  of  the  inner  and  outer  edges  of  the 
curved  track  being  thus  established,  the  locating  of  the 
ribs  or  girders  was  comparatively  simple.  The  spacing 
of  these  is  6  ft.  8  in.  on  the  outer  line  of  the  curved 

 Timber  Bleacher  >( 

-895.26'-  >^Pin7?.n?iP.n?.  on  Racing  Line 


portion  of  the  track,  or  three  to  every  20  ft.,  and  they 
are,  of  course,  on  radial  lines.  The  spacing  of  the  gir- 
ders on  the  tangents  is  6  ft.  7  in.  In  the  10,560  ft.  of 
track  are  1(551  of  these  girders. 

Bringing  the  Concrete  Surfaces  to  Grade 

The  concrete  girders  or  walls  are  8  in.  wide  and  the 
foundations  in  general  extend  to  about  2  ft.  below  ground 


level.  The  concrete  was  designed  to  be  carried  to  a 
maximum  height  of  6  ft.,  above  which  it  was  estimated 
that  a  steel  structure  would  be  cheaper. 
Owing  to  variations  in  the  ground  level 
some  of  the  concrete  girders  are  higher 
than  G  ft.  on  the  outer  ends.  The  con- 
crete was  mixed  1:3:5. 

The  forms  were  made  of  old  boards 
and  2x4's  in  14-ft.  units.  The  grades 
of  the  top  of  the  concrete  were  estab- 
ished  on  forms  about  40  ft.  apart  (0 
jays),  and  strings  for  each  14-ft.  width 
of  cross-section  were  stretched  between 
these  to  give  grade  for  the  tops  of  inter- 
mediate girders.  Nailing  strips  bent 
to  the  required  parabolic  cross-section 
of  the  track  were  then  nailed  on  one 
side  of  the  inside  of  the  forms  and  the 
finished  concrete  surface  was  troweled 
>y  hand  to  this  template. 


k  so'--  >k  30- ■  H 

Section  F-F 


Sec+ion  G~G 
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Pipes 

Typical  De+ails 

FIG.    2.    PLAN   AND   CROSS- SECTIONS   OF   SHEEPSHEAD  BAY  MOTOR  RACETRACK.  BROOKLYN,  N.  Y. 
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PIGS.  3,  4,  5  AND  6.    CONSTRUCTION  VIEWS  OP  THE  SHEEPSHEAD  BAY  MOTOR  RACETRACK 
3-Staking  out  concrete  track  supports.    Willing  concrete  forms.    5-Nailing  wood  flooring.    6— Steel  erection 


Nearly  1600  tons  of  steel  was  used,  all  of  which  was 
erected  with  a  single  home-made,  horse-operated  traveler, 
shown  in  Fig.  6.  This  was  designed  and'  built  on  the 
job  by  the  foreman  of  the  erection  gang,  J.  R.  Ashley. 
The  panels  of  diagonal  bracing  came  in  complete  units 
shop-riveted  with  %-in.  rivets.  All  field  connections  are 
bolted  with  %-in.  bolts. 

The  structure  is  designed  to  meet  the  specifications  of 
the  New  York  City  building  code  for  a  permanent  struc- 
ture. The  assumed  live-load  is  of  3000-lb.  motor  cars 
on  5xl0-ft.  wheelbases  for  the  full  width  of  track.  An 
impact  allowance  of  100  per  cent,  was  made.  The  steel 
specifications  are  the  standard  of  the  American  Steel 
Manufacturers  Association  for  manufacture  and  fabrica- 
tion. 

A  view  of  a  part  of  the  completed  steelwork  is  shown 
in  Fig.  7.    No  difficulties  were  encountered  in  erection. 


FIG.   7.    CONCRETE  AND  STEEL   FLOOR  SUPPORTS 
OR  JOISTS 


The  column  pedestals  were  all  accurately  located  and 
there  was  not  a  single  hitch  in  the  erection  work.  The 
2xl-in.  floor  is  fastened  to  the  steelwork  by  steel  angle 
slips  and  drift  bolts,  there  being  a  pair  of  clips  to  about 
each  14-ft.  width  per  panel. 

Other  Details — Floor,  Drainage,  Etc. 

The  2x4-in.  timbers  forming  the  floor  are  finished 
on  one  side  and  one  edge;  lfi  per  cent,  were  in  14-ft. 
lengths,  1(5  per  cent,  in  16-ft,  18  per  cent,  in  18-ft. 
and  50  per  cent,  in  20-ft.  lengths.  The  intention  is  to 
have  no  single  timber  which  does  not  rest  on  at  least 
two  supports.  The  2x4's  are  laid  so  as  to  have  at  least 
2  ft.  lap  at  adjacent  joints  and  are  spiked  with  20d. 
nails  about  every  foot.  Traverse  expansion  and  swell- 
ing are  allowed  for  by  3-in.  open  spaces  at  each  edge  of 
the  flooring,  and  about  a  y8-in.  space  is  provided  be- 
tween each  timber  by  leaving  the  heads  of  the  nails 
projecting,  instead  of  driving  them  home.  When  com- 
pleted the  flooring  will  be  given  a  paint  coat  of  creosote. 

Except  where  the  sandy  soil  provides  sufficient  drain- 
age, 8-in.  tile  drains  are  laid  2  ft.  inside  the  inner  edge 
of  the  track.  A  large  number  of  fire  hydrants  distrib- 
uted about  the  grounds  provides  ample  fire  protection. 

Entrance  to  the  oval  within  the  track  is  by  means  of  a 
concrete-lined  subway,  the  track  structure  being  carried 
on  the  concrete  walls  between  passageways.  These  were 
built  after  the  practical  completion  of  the  track  structure. 

In  front  of  the  grandstand  are  a  series  of  concrete 
pits  for  repairing,  oiling  and  fueling  the  racing  cars. 
On  the  opposite  side  of  the  track  is  a  subway  giving  ped- 
estrians access  to  the  timber  bleachers  from  the  interior 
of  the  oval. 
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The  main  grandstand  is  approximately  1800  ft.  long, 
and  is  built  of  structural  steel.  It  has  a  main  deck 
and  a  gallery.  The  timber  bleachers  are  also  1800  ft. 
long,  on  the  opposite  side  of  the  track  from  the  grand- 
stand. These  details  will  be  described  in  subsequent 
issues  of  Engineering  News. 

The  construction  work  was  started  in  the  spring,  and 
as  many  as  2000  men  have  been  employed  at  one  time. 
Little  grading  was  required.  On  the  side  near  the  grand- 
stand there  was  a  cut  of  3  or  4  ft.  for  about  1000  ft., 
which  was  done  by  hand  and  by  small  steam  shovels.  On 
the  farther  side  was  a  swamp  where  a  considerable  fill 
was  required.  Here  the  column  and  track  foundations 
are  on  piles.  The  track  is  to  be  put  to  use  early  in 
October,  if  the  present  plans  are  carried  out. 

Personnel  and  Statistics 
The  track  is  being  built  by  the   Sheepshead  Bay 
Speedway  Corporation,  of  which  Everard  P.  Thompson 
is  manager  and  vice-president;  Blaine  H.  Miller,  for- 


attempt  has  been  made  to  keep  each  section  separate  from 
the  other  sections.  While  the  plans  have  been  made 
primarily  for  needs  of  instruction,  there  is  ample  oppor- 
tunity for  research  work.  The  departments  of  electric 
engineering,  chemistry,  mining,  physics,  and  sanitation 
of  course  have  their  own  laboratories. 

Hydraulic  Laboratory 

The  equipment  and  arrangement  were  planned  by  the 
mechanical  and  civil-engineering  departments,  with  the 
advice  of  Prof.  C.  M.  Allen,  Clemens  Herschel,  F.  P. 
Stearns,  C.  T.  Main,  and  Harry  Gay.  The  laboratory 
occupies  the  basement  and  first  and  second  floors  of 
Building  No.  7. 

In  the  basement  there  are  about  700  ft.  of  canals  5  ft. 
deep.  A  5-ft.  and  a  3-ft.  (width)  canal  leads  from  a  reser- 
voir at  one  end.  The  smaller  canal  is  tapped  off  into 
two  26-ft.  sumps  with  16-  and  3-in.  special  filling  valves 
having  long  conical  seats.  The  canals  and  sumps  are 
supplied  with  water  from  Charles  River  through  a  14-in. 


FIG.  8.    REAR  VIEW  OP  STEEL  FRAME  FOR 
BANKING  OF  CURVES 

merly  chief  engineer  of  the  Indianapolis  speedway  is 
chief  engineer  in  charge  of  design  and  construction,  and 
his  principal  assistant  engineer  is  II.  B.  Thorn,  in  charge 
of  surveys.  C.  F.  Gardner  is  designing  engineer.  The 
general  contractor  is  the  Coast  &  Lakes  Contracting  Cor- 
poration, of  New  York.  The  steel  is  furnished  by  the 
Lackawanna  Steel  Co.,  and  is  fabricated  and  erected  by 
the  Lackawanna  Bridge  Co.,  of  Buffalo,  N.  Y. 

The  track  structure  contains  about  3,000,000  ft.  b.m. 
of  southern  long-leaf  yellow  pine  timber,  which  cost  about 
$27  per  M,  and  1570  tons  of  structural  steel  at  about  $57 
per  ton  in  place.  There  are  12,000  cu.yd.  of  concrete, 
which  cost  about  $8  per  cu.yd. 


Hew  T©c1hiini@S©j 
Plans 

In  the  new  buildings  of  the  Massachusetts  Institute  of 
Technology,  at  Cambridge,  a  space  of  about  74,000  sq.ft. 
has  been  allotted  to  the  civil  and  mechanical  engineering 
laboratories.  These  may  be  divided  as  follows :  Steam, 
hydraulic,  steam-hydraulic  machinery,  strength  of  ma- 
terials, cement  and  concrete,  heat  treatment,  gas,  com- 
pressed-air, power  measurement  and  refrigeration.  No 


FIG    9    SUBWAY  UNDER  TRACK  FOR  CARS  AND 
PEDESTRIANS,  DURING  CONSTRUCTION 

cast-iron  pipe.  The  canal  discharge  is  led  outside  the 
building  and  pumped  back  into  the  river. 

Between  the  two  canals  is  a  90-ft.  weir  box  leading  from 
a  turbine  draft  chamber  and  fitted  with  quieting  screens, 
open  and  submerged  weirs,  hook-gage  boxes,  etc.  The 
draft  tube  itself,  coming  down  from  the  first  floor,  has 
a  10-ton  gridiron  valve  with  adjusting  cutoff  grid  for 
holding  draft-tube  water-level  at  any  desired  height. 

Hydraulic  Machinery 

The  basement  also  has  a  motor-driven  rotary  pump  of 
1000  gal.  per  mill,  capacity  supplying  a  5x32-ft.  pressure 
tank  carrving  up  to  500  lb.  per  sq.in.  and  a  similar  low- 
pressure  tank  good  for  up  to  80  lb.  These  tanks  are  for 
determining  the  flow  from  orifices  and  nozzles. 

For  supplying  water  under  pressure  for  the  general 
hydraulic  experiments  there  will  be  three  triplex  pumps, 
two  steam-driven  centrifugals,  a  large  engine-driven  cen- 
trifugal, an  underwriter's  fire  pump  and  two  duplexes. 
All  are  cross-connected  except  the  large  centrifugal  pump, 
so  that  one  or  all  may  be  used.  This  machinery  is  in 
the  basement. 

For  the  measurement  of  large  quantities  of  water- 
up  to  8000  gal.  per  min— there  are  two  lOxlO-ft.  cali- 
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brated  open  tanks,  provided  with  gage  verniers,  shifting 
entrance  gates  and  10-  and  15-in.  hydraulic  valve's.  Ovei° 
hanging  the  calibrated  tanks  are  two  long  chutes  with 
weir  boxes,  taking  water  from  nozzles,  orifices  and  small 
wheels  on  the  floor  above.  On  the  first-floor  level  is  a 
wooden  platform  over  the  sumps,  on  which  pulsometers 
aid  similar  apparatus  may  be  tested  with  various  friction 
depths. 

Kising  up  through  the  first  floor  is  a  12-ft.  steel  cvlinder 
used  as  a  penstock  for  a  turbine  placed  8  ft.  above  this 
level  and  discharging  into  the  large  basement  weir  box. 


end  sand  accommodating  twelve  students.  Here  is  a 
50,000-lb.  compression  machine  and  space  for  mixing, 
and  storage  rooms.  The  mixing  space  is  served  by  a 
10-ton  crane,  and  has  in  it  a  mixer,  bar  bender,  and  form 
and  material  storage  bins.  Much  of  the  space  in  the 
basement  is  taken  up  by  foundations  for  heavy  testing 
machines  above  and  by  machines  for  testing  road  materials. 

On  the  first  floor  are  the  following  machines:  A  400  - 
000-lb.  universal  Richie,  a  1,000,000-lb.  Amsler-Laffon 
hydraulic  compression,  a  300,000-Ib.  Emery,  a  200,000- 
lb.  Olsen  with  extensions  for  transverse  work,  a  150,000- 
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(.fU)  indicator  tables,  (21)  Albersrer  fm,r  pn5«    /oo?  ,oq\  w  '  <19)  alr  compressors,   (16)   Brown  enerinp 

high-pressure  tank,  '(27)  smilfeligines £  (28) "  wwk  bench^  enSme'  (    }  laUnCh  engin6'  (25)  M) 


There  are  here  also  three  impulse  wheels  discharging  into 
the  basement  weir  boxes. 

On  the  second  floor  is  a  5x5-ft.  steel  canal,  135  ft 
long,  supplied  through  a  30-in.  Ventura  meter  and  stilling 
cone  from  the  large  centrifugal  pump  in  the  basement, 
inis  canal  supplies  the  turbine  penstock. 

A  10-ton  electric  traveling  crane  runs  along  the  ceilino- 
of  the  second  floor  and  half  of  the  first  and  second  floor  is 
cut  away  for  a  length  of  nine  columns  to  form  a  three- 
story  crane  well,  into  which  a  dray  can  be  backed  on  the 
basement  floor. 

Testing-Materials  Laboratory 
The  laboratory  for  the  testing  of  materials  is  located 
m  Building  No.  5  (adjoining  the  hydraulic  laboratory  on 
he  south).    This  laboratory  occupies  the  whole  of  the 
basement  and  first  floor  and  two-thirds  of  the  second  and 
uurd  floors.   In  the  basement  is  a  laboratory  for  cement 


lb.  rope  tester,  and  a  100,000-lb.  beam  machine.  All  of 
these  are  served  by  a  10-ton  crane.  The  rope  machine 
has  a  special  2-ton  traveler. 

Many  of  the  small  testing  machines  are  on  the  second 
floor,  including  the  following  machines:  Three  vertical 
and  one  horizontal  wire,  a  wire-tension,  a  20,000-lb.  Biehle. 
a  50,000-lb.  hand  Olsen,  a  large,  a  medium  and  a  small 
torsion  machine,  a  1 000-lb.  universal  Riehle,  and  two 
100,000-lb.  universal  Olsens.  A  removable  floor  allows 
access  for  the  cranes  to  the  several  floors  and  basement. 
Travelers  are  placed  above  all  of  the  larger  machines. 

On  one  side  of  the  third  floor  are  three  75,000-lb. 
universal  machines  with  overhead  travelers.  A  cold  bend- 
ing machine,  two  machines  for  transverse  tests  on  cast 
iron,  an  oil  tester  and  several  repeated-stress  machines. 
On  the  other  side  of  the  same  floor  is  a  laboratory  for 
heat  treatment  of  steel,  containing  furnaces,  pyrometers 
and  tempering  baths,  grinding  room,  etc. 
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By  Geo.  T.  Prince* 


SYNOPSIS — The  timber  and  stone  face  walls  of 
the  twin  intake  cribs  of  the  Omaha  ivater-works 
have  recently  been  faced  and  extended  with  a  re- 
inforced-concrete  wall.  A  novel  feature  of  the 
work  was  the  formation  of  a  coffer-dam,  which 
was  built  into  the  lower  part  of  the  ivall,  by  means 
of  what  were,  for  convenience,  termed  steel  boxes. 
These  boxes  were  composed,  front  and  back,  of 
interlocking  steel  piles  sawed  lengthivise,  and  on 
the  sides,  of  steel  lattice  ivork,  as  described  below. 
It  may  be  added  that  these  intake  cribs  are  located 
on  or  near  the  shore  line,  instead  of  in  the  river. 

The  Metropolitan  Water  District  of  the  City  of  Omaha 
supplies  water  for  pviblic  and  private  use  to  Omaha, 
South  Omaha,  Florence,  East  Omaha  and  Dundee,  having 
a  total  population  of  about  175,000.  The  source  of  the 
supply  is  the  Missouri  Eiver  at  Florence,  Neb.,  located 
about  seven  miles  north  of  the  business  center  of  Omaha. 

Water  is  passed  through  a  series  of  coagulating  and 
settling  basins  having  a  combined  storage  capacity  of 
about  68,000,000  gal.1   Sulphate  of  alumina  and  lime  are 


The  outer,  or  river,  face  of  this  timber  retaining  wall 
was  covered  with  ^-in.  iron  plates  securely  bolted  to  the 
timber  backing,  as  is  shown  in  Fig.  5. 

In  1914  it  became  evident  that  this  timber  retaining 
wall,  as  well  as  a  large  portion  of  the  crib  walls,  would 
have  to  be  replaced.  The  river  at  this  point  is  about 
1100  ft.  in  width;  the  bed  of  the  river  is  of  limestone 
which  slopes  gradually  from  the  intakes  to  the  north, 
south  and  east. 

At  the  intakes  the  rock  bed  is  practically  at  zero  ele- 
vation, or  city  datum.  The  water  in  the  river  ranges  be- 
tween El.  7  and  24  ft.,  and  for  approximately  eight 
months  of  the  year,  it  is  at  about  El.  13. 

To  make  this  reconstruction  of  a  permanent  character, 
reinforced  concrete  was  adopted.  Careful  soundings  along 
the  retaining  walls  showed  that  the  bed  of  the  river  was 
a  water-swept  rock  bottom  and  practically  level.  Briefly, 
the  method  followed  in  rebuilding  the  intakes  may  be  de- 
scribed as  follows: 

A  row  of  iy2-in.  holes  was  drilled  into  the  rock  bottom 
to  a  depth  of  about  6  ft.  These  holes  were  spaced  about 
4  ft.  apart  and  extended  in  a  line  parallel  with  the  tim- 
ber retainin"'  wall  and  about  6  ft.  from  the  same.  Into 


FIGS    ^  AND  2     ORIGINAL  AND  RECONSTRUCTED  CRIBS  OF  OMAHA  WATER-WORKS  AT  FLORENCE,  NEB. 
1-Original  timber  and  stone  cribs.     2-Reconstructed  cribs  with  reinf orced-concrete  walls 


used  as  coagulants,  and  before  delivery  into  the  supply  ' 
mains,  the  water  is  treated  with  chlorine  gas.  The  Flor- 
ence Station,  including  the  settling  basins,  was  first  used 
in  1889.  The  intakes  at  the  river  then  consisted  of  two 
timber  cribs  (Figs.  1  and  3)  of  rectangular  construc- 
tion and  dimensions  sufficiently  large  to  accommodate 
two  48-in.  suction  mains  in  each  crib.  Over  each  crib  a 
building  was  constructed,  in  which  were  located  the 
screens  and  necessary  hoisting  apparatus. 

The  walls  of  these  intake  cribs  were  built  of  timbers 
of  large  dimensions,  well  fastened  together  by  iron  drift 
bolts.  The  outer  walls,  next  to  the  river,  were  extended 
as  retaining  walls  along  the  river  front,  both  above  and 
below  the  two  intake  cribs,  for  a  total  frontage  of  about 
180  ft.,  being  back-filled  with  rock  and  earth  and  rein- 
forced against  overturning  into  the  river  by  heavy  hori- 
zontal iron  rods  extending  well  into  the  filled  material 
and  secured  to  suitable  anchors  imbedded  therein. 


♦Chief  Engineer,  Metropolitan  Water  District  of  the  City 
of  Omaha,  Neb. 

*A  basin  now  under  construction  will  increase  the  capacity 
to  82,000,000  gal. 


these  holes  were  sunk  iy4-m.  iron  rods,  having  a  length 
of  about  12  ft. ;  hence  the  tops  of  these  rods,  when  sunk 
to  place,  were  about  6  ft.  above  the  rock  bed  of  the  river. 
The  space  around  the  rods  was  filled  with  grouting  ap- 
plied through  pipes  extending  above  the  surface  of  the 
water. 

Second-hand  12-in.  steel  sheetpiling  was  sawed  into 
15-ft.  lengths.  Each  pile  was  then  sawed  along  its  longi- 
tudinal axis,  and  the  ball  half  riveted  to  a  y4-in.  steel 
plate,  4  ft.  wide  and  15  ft.  long.  The  socket  half  of  the 
pile  was  riveted  to  the  other  side  of  the  steel  plate,  thus 
forming  a  pile  about  4  ft.  7  in.  in  width,  over  all,  and  15 
ft.  long,  the  steel  plates  constituting  the  web  of  the 
pile. 

Two  of  these  sheets  or  piles  were  placed  4  ft.  apart  and 
connected  with  lattice  bars,  thus  forming  a  box  approxi- 
mately 4  ft.  square.  (See  Section  AB,  Fig.  3,  and  the 
view,  Fig.  4.) 

These  boxes  were  sunk  to  the  rock  bottom,  one  of  the 
iron  anchor  bolts,  above  referred  to,  being  practically  in 
the  center  of  each  box.    Each  section,  or  box,  having  its 
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ball  connection,  was  entered  into  and  secured  to  the  next 
box  by  the  companion  socket  connection.    When  this  row 
of  steel  boxes  had  been  sunk  in  proper  line,  the  boxes 
were  filled  with  concrete,  thus  making  a  coffer-dam  of 
concrete,  4  ft.  thick  and  15  ft.  high,  extending  along  and 
parallel  with  the  old  timber  retaining  Avails  and  leaving 
a  4-ft.  open  space  between  the  steel  boxes  and  the  timber 
retaining  wall.    This  space  was  filled  with  concrete,  but 
before  the  concrete  was  placed  a  row  of  iy2-in.  holes  was 
drilled  into  the  rock  bottom  and  along  a  line  parallel  with 
and  about  1  ft.  in  front  of  the  old  timber  wall.  These 
holes  were  spaced  from  2  to  4  ft.  apart,  dependent  upon 
the  character  of  the  filling  behind  the  old  timber  wall 
some  of  this  filling  being  of  large  stone  extending  bad- 
more  than  20  ft.;  hence,  the  new  wall  did  not  require 
so  much  steel  reinforcement  to  resist  overturning  into 
the  river.    Into  these  holes  ll^-in.  iron  rods  12  ft.  in 
length  were  grouted  in  a  manner  similar  to  the  rods  re- 
ferred to  in  anchoring  the  steel  boxes. 

The  steel  boxes  near  the  end  of  the  timber  wall  were 
drawn  in  toward  the  wall,  thus  forming  a  triangular 
structure,  and  were  secured  by  suitable  anchor  bolts  em- 
bedded through  the  old  walls  and  extended  into  substan- 
tial filling  to  a  good  firm  anchorage. 


FIGS.  4  AND  5.  STEEL-BOX  INTERLOCKING  PILES,  OMAHA 
WATER-WORKS  INTAKE  WALL 


4— Lowering  one  of  the  boxes  to  place.  S— Ton  ends  o 

SS^^Sf&Si^  See  Section  AB*  Fis- 3- for  pos!tion  0 


;  Anchor 
j        ;  /fads 

Section  A-B 


Elevation  of  Gate  Front' 


Section  E~F 


PIG.  3.    DETAILS  OP  RECONSTRUCTED  CRIBS  OP  OMAHA 
The  general  layout  is  shown  by  the  small  sketch  plan.    The  details 


WATER- WORKS 
relate  to  the  north  crib 
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With  the  boxes  filled  with  concrete,  there  was  formed 
a  wall  having  a  vertical  face  extending  15  ft.  above  the 
rock  bottom.  From  this  point  the  wall  was  extended  for  a 
distance  of  16  ft.  above  the  top  of  this  box  or  31  ft. 
above  the  rock  bottom.  The  back  face  of  the  wall  is  ver- 
tical (see  Section  AB,  Fig.  3).  The  wall  has  a  width  of 
4  ft.  on  the  top  and  is  battered  -1  ft.  on  the  front  or  water 
face,  from  the  top,  for  a  vertical  distance  of  1(5  ft.,  so 
as  to  meet  and  con  form  with  the  front  or  river  top  of  the 
steel  boxes.  Tims,  the  section  of  the  completed  wall  is 
4  ft.  at  the  top  at  El.  31  ft.  above  river  bottom,  8  ft. 
at  El.  16  ft.  below  the  top,  or  15  ft.  above  river  bottom, 
and  8  ft.  at  the  river  bottom. 

Suitable  openings  were  left  for  the  admission  of  water 
into  the  intakes,  with  channel  bars  well  anchored  into 
the  jams  or  sides  of  these  openings  for  placing  a  portion 
of  screens,  over  which  were  built  brick  houses. 

The  mixture  of  concrete  used  was  1:3:5.  Much  of 
the  stone,  however,  was  of  large  size,  especially  ii  that 
portion  between  the  old  wall  and  the  steel  boxes.  A 
considerable  portion  of  the  filling  was  removed  from  the 
rear  of  the  old  wall  and  replaced  by  cyclopean  masonry, 
which  was  possible  after  the  construction  of  the  coffer-dam 
formed  by  the  steel  boxes  and  filling. 

It  should  be  noted  that  conditions  were  very  favorable 
for  the  type  of  construction  which  has  been  described. 

Automatic  BlocM,  Sagia&Es  for 
Sairafpe-lVakclfe  Railways 

A  special  railway-operating  condition  which  block- 
signaling  is  being  introduced  to  meet  is  that  of  single- 
track  lines  carrying  heavy  traffic.  Increasing  the  number 
of  passing  tracks  may  enable  the  number  of  movements 
to  be  increased,  but  with  additional  delay.  The  con- 
struction of  a  second  track  will  both  facilitate  movements 
and  eliminate  the  delays,  but  at  very  considerable  cost. 
The  introduction  of  the  automatic  block-signal  system 
increases  the  facility  and  safety  of  operation  at  compara- 
tively light  cost,  and  greatly  reduces  delays,  while  it  is 
quite  conceivable  that  under  some  conditions  it  may  so 
increase  the  capacity  as  to  postpone  the  necessity  for 
double-tracking. 

One  development  of  automatic-signaling  equipment  is 
designed  to  give  special  increase  in  facility  of  handling 
heavy  traffic.  Under  this  system  each  block  (extending 
between  two  passing  sidings)  is  subdivided  by  means 
of  intermediate  signals  in  such  a  way  that  two  or  more 
following  trains  may  proceed  through  the  block  at  one 
time  (all  under  protection  of  the  signals),  while  no 
opposing  train  can  advance  until  all  the  other  trains  have 
cleared  the  block. 

The  system  is  "permissive  block"  in  that  it  allows  two 
or  more  trains  (moving  in  the  same  direction  )  to  occupy 
the  block  between  sidings.  The  intermediate  signals  may 
be  either  absolute  or  permissive  as  prescribed  by  the  rules 
of  the  railway.  That  is,  the  "stop"  indication  may  mean 
"stop  and  stay  until  the  signal  indicates  proceed,"  or 
"stop  and  then  proceed  under  control."  This  is  known 
as  the  absolute-permissive  automatic  block  system,  and 
the  installations  described  below  have  been  made  by  the 
General  Railway  Signal  Co.,  of  Rochester,  N.  Y. 

The  St.  Paul  and  Duluth  line  of  the  Northern  Pacific 
Ry.,   163   miles   in   length,   has   a   very   heavy  traffic 


for  single-track,  and  the  heaviest  traffic  occurs  when 
weather  conditions  are  unfavorable.  The  largest  part  of 
the  traffic  is  in  coal,  and  this  is  moved  in  greatest  volume 
during  the  four  months  from  November  to  February,  at 
which  time  low  temperatures  prevail  and  storms  are  fre- 
quent. While  the  limit  of  single-track  capacity  had  not 
been  reached,  and  double-tracking  was  not  an  imminent 
necessity.  It  was  desirable  to  increase  the  facility  and 
safety  of  operation  on  this  division. 

One  method  of  relief  would  have  been  to  introduce  the 
manual  block  system ;  but  experience  with  this  has  not 
been  favorable  on  the  Northern  Pacific  Ry.,  where  it  has 
now  been  displaced  almost  entirely  by  the  automatic 
block  system  (which  aggregates  680  mi.  of  single  track 
and  1180  mi.  of  line).  As  stated  by  officers  of  the  rail- 
way, it  has  been  found,  so  far  as  this  railway  is  concerned, 
that  the  saving  due  to  the  reduction  in  the  force  of  man- 
ual operators  when  the  automatic  system  is  installed  is 
sufficient  to  pay  for  the  maintenance  of  the  latter.  The 
decrease  in  pay  of  overtime  to  train  crews  due  to  the 


PIG.  1.    AUTOMATIC  BLOCK  SIGNALS  ON  SINGLE-TRACK 
LINE;  NORTHERN  PACIFIC  RY. 

The  entering  signal  at  the  left,  governing  the  approaching 
train  is  a  "permissive"  signal.  Its  position  indicates  "stop 
and  then  proceed  into  the  block  under  control."  The  leaving 
signal  at  the  left,  governing  opposing  trains,  is  an  'absolute 
signal.  Its  position  indicates  "stop  and  remain  until  signal 
changes  to  indicate  proceed" 

expedited  train  movements  is  found  to  pay  for  the  interest 
on  the  investment  in  the  plant,  while  the  increased  safety 
(which  is  considered  to  be  beyond  doubt)  is  obtained 
without  cost,  The  officials  are  strong  believers  in  auto- 
matic block  signaling  and  consider  that  they  are  justified 
in  adopting  it  for  other  reasons  than  that  of  merely  in- 
creasing the  traffic  capacity. 

The  installation  on  the  St.  Paul  &  Duluth  line  covers 
a  distance  of  146  mi.,  and  has  a  total  of  236  signals.  At 
each  end  of  each  siding  are  two  signals — the  leaving 
signal,  which  controls  movements  into  the  block  (say 
B  to  C),  and  the  entering  signal,  which  controls  move- 
ments into  the  adjacent  block  (say  B  to  A).  The  former 
is  an  absolute  or  stop-and-stay  signal,  distinguished  by 
a  square-end  blade  and  a  fix  id  red  marker  light  vertically 
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below  the  main  signal  light.  The  entering  signal  is  a 
permissive  or  stop-and-proceed  signal,  distinguished  by 
a  pointed  blade.  On  some  roads  it  has  also  a  fixed  red 
marker  light  below,  but  to  the  left  of,  the  main  signal 
light.    This  is  not  used  on  the  Northern  Pacific  Ry. 

The  equipment  at  one  end  of  a  siding  is  shown  in 
Fig.  1.  At  the  right  is  the  leaving  absolute  signal,  in  the 
"stop"  position,  and  below  it  is  the  marker  lamp.  This 
signal  indicates  only  "proceed"  or  "stop  until  signal 
clears."  At  the  left  is  the  permissive  signal  in  the  posi- 
tion indicating  "stop  and  proceed."  The  approaching 
train  will  come  to  a  stop  and  then  proceed  under  control 
(as  prescribed  by  the  rules),  prepared  to  find  the  block 
occupied  or  the  track  otherwise  obstructed  (by  misplaced 
switch,  broken  rail,  etc.).  The  intermediate' signals  are 
similar  to  the  entering  signal. 

For  opposing  movements,  the  control  of  an  absolute  or 
leaving  signal,  and  also  the  control  of  intermediate  sip;- 


to  handle  such  traffic  without  the  protection  of  automatic 
signals,  so  that  the  signal  installation  was  made  primarih 
to  protect  and  secondarily  to  facilitate  the  movement  of 
traffic.    The  traffic  averages  42  trains  daily. 

The  installation  is  similar  to  that  of  the  Northern 
Pacific  Ry.,  but  with  some  modifications.  The  absolute 
leaving  signals  are  identical  with  those  described  in  the 
foregoing,  and  one  is  shown  at  the  left  in  A  (Fig.  2). 
The  permissive  signal  at  the  entrance  to  the  block/ how- 
ever, serves  also  to  govern  movements  into  the  siding. 
For  this  purpose  it  has  a  second  (and  lower)  arm  to  indi- 
cate the  position  of  the  switch.  This  is  shown  at  4,  in 
Fig.  2.  The  arm  is  horizontal  or  inclined  upward  45  deg., 
according  as  the  switch  is  set  for  the  main  track  or  the 
turnout.    The  intermediate  signals  are  shown  at  B. 

The  ordinary  permissive  signal  at  the  "stop  and  pro- 
ceed" position  requires  a  train  to  come  to  a  full  stop  be- 
fore proceeding;  but  where  the  signal  is  on  an  ascending 


AUTOMATIC    BLOCK    SIGNALS   ON    THE    SINGLE-TRACK  LINE  OP  THE  LEHIGH  &  HUDSON  RIVER  RY. 


The1owSi^a^akeia?esftol0thke  p^&V^&Vs"  ^S^S^t&^f  J^W'.lta  \"f™i  ^  *™  indicating  -caution- 
absolute  leaving  signal  governing  opposing  traISs  ■  B^In^rm^int»  18  Set  *?r  the  maln  track-  At  the  left  is  the 
C— Tonnage  signal,  installed  where  the  intermediate •  almi^S  oii  ■  -S^^f  SOver'?,ns  movem,<?nts  in  opposite  directions, 
without  coming  to  a  dead  stop  when   the  s gnal"  indicates  "atov"  Permits  an  ascending  train  to  proceed  slowly 


nals  governing  movements  in  the  same  direction,  extends 
to  the  opposing  leaving  signal  (at  the  other  end  of  the 
block),  and  is  effected  by  the  track  circuits.  For  fol- 
lowing movements  the  control  of  all  signals  extends  from 
signal  to  signal.  For  such  movements  the  signal  indi- 
cates "caution"  if  the  next  section  of  the  subdivided  block 
is  clear  and  "proceed"  if  two  sections  of  the  block  are 
clear.  The  signal  indications  are  as  follows:  (1)  "Stop 
and  proceed,"  horizontal  arm,  red  light;  (2)  "proceed  but 
prepare  to  stop  at  next  signal,"  arm  inclined  45  deg., 
yellow  light;  (3)  "proceed,"  arm  vertical,  green  light. 

The  Lehigh  &  Hudson  River  Ry.  has  installed  a  sim- 
ilar block-signal  system  for  about  72  mi.  on  account  of 
heavy  freight  traffic  and  the  necessity  of  providing  for  fast 
passenger  service.  The  question  of  double-tracking  had 
been  considered,  but  it  was  felt  that  the  limit  of  single- 
track  capacity  had  not  been  reached,  even  without  the  use 
of  signals.  High-speed  passenger  trains  had  to  be  oper- 
ated at  night,  however,  and  it  was  considered  undesirable 


grade  this  might  interfere  with  train  movements  due  to 
the  difficulty  and  delay  of  starting  a  heavy  train  on  the 
grade.  To  meet  this  condition  the  signal  at  such  a  point 
is  provided  with  a  second  (lower)  arm,  as  shown  at  C,  in 
Fig.  2.  This  arm  is  horizontal  when  the  main  (upper) 
arm  indicates  "proceed,"  but  is  inclined  upward  45  deg. 
when  the  main  arm  indicates  "stop  and  proceed."  This 
special  cautionary  signal  (known  as  a  tonnage  signal  i 
permits  the  train  to  proceed  slowly  under  control. 

The  control  of  the  signals  is  as  previously  described. 
To  provide  against  trains  meeting  at  a  siding  and  both 
being  held  by  "stop"  signals,  the  circuit  for  the  entering 
signal  at  each  end  extends  to  the  far  end  of  the  track 
circuit  beyond  the  leaving  signal  at  the  opposite  end. 
This  overlap  affords  increased  safety  at  meeting  points. 
Opposing  trains  approaching  a  siding  simultaneously 
would  find  the  entering  signals  at  the  "stop"  position,  but 
as  these  signals  are  permissive,  both  trains  can  proceed 
slowly  or  under  control  after  coming  to  a  stop. 
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A  Vas^albl©  <=>  Capacity  Hotel 
S©wag|©^T^©at2im©ffi\t  Plant 
By  George  L.  Robinson* 

To  meet  both  an  increased  quantity  of  sewage  and 
the  demands  of  the  State  Department  of  Health  some 
interesting  additions  have  recently  been  made  to  a  small 
plant  built  years  ago  to  treat  the  sewage  of  the  Buck 
Hill  Falls  Hotel  &  Cottage  Community,  at  Cresco,  Penn. 
Two  new  and  larger  settling  tanks  have  been  built  and 
a  sludge-and-scum-digestion  tank,  a  sprinkling  filter  and 
a  secondary  settling  tank  have  been  added.    The  works 
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FIG.  1.    OLD  AND  NEW  SEWAGE-SETTLING  TANKS  FOR  BUCK  HILL  FALLS 

INN,  CRESCO,  PENN. 

are  so  designed  that  units  may  be  cut  out  or  cut  in,  as 
may  be  needed  to  meet  seasonal  changes  in  the  hotel 
population. 

The  daily  sewage  production  varies  from  about  2000 
gal.  in  January  to  over  100,000  gal.  in  July  and  August. 

*Consulting  Engineer,  37  East  28th  St.,  New  York  City. 


The  sewage  is  carried  through  a  6-in.  vitrified  sewer  from 
the  buildings  for  a  distance  of  about  %  mi.,  with  a  fall 
of  over  100  ft.,  to  the  site  of  the  plant. 

The  original  plant,  which  has  been  outgrown,  consisted 
of  a  5000-gal.  stone-masonry  settling  tank,  a  4000-gal. 
automatic-dosing  siphon  chamber,  and  seven  sand  beds 
controlled  by  gate  chambers,  the  total  area  of  the  sand 
beds  being  0.9  acre. 

Old  and  New  Settling  Tanks 
The  Pennsylvania  State  Department' of  Health  ruled 
that  the  period  of  retention  in  the  tanks  should  be  at 
least  6  hr.  As  the  existing  tank  holds 
5000  gal.,  the  plant  was  designed  so 
that  two  new  tanks  would  act  in  con- 
junction with  it,  the  idea  being  that 
the  old  tank  would  receive  the  sewage 
produced  from  the  winter  population, 
which  might  run  from  0  to  150  per- 
sons. This  would  give  a  period  of  re- 
tention of  6  hr.  for  a  maximum  of  5000 
gal.  at  the  rate  of  15,000  gal.  per  day 
of  24  hr.— that  is,  10,000  gal.  during 
the  daytime  and  5000  gal.  at  night. 
The  second  tank  (new)  will  give  a 
period  of  retention  of  6  hr.  for  15,000 
gal.  at  the  rate  of  45,000  gal.  per  day 
of  24  hr.— that  is,  30,000  gal.  during 
the  day  and  15,000  gal.  at  night,  taking 
care  of  a  population  of  450  persons. 
The  third  tank  will  act  in  a  similar 
manner  and  the  three  together  will  take 
care  of  a  population  of  1050  persons, 
allowing  a  period  of  retention  of  6  hr. 
and  assuming  100  gal.  per  person  per 
day. 

The  existing  settling  tank  is  16  ft. 
long,  6  ft.  wide  and  8  ft.  deep  at  the 
lower  end.  The  new  tanks  are  each 
20x16  ft.  in  plan,  with  battered  walls 
of  concrete,  as  shown  by  Fig.  1.  The 
floor  and  walls  pitch  sharply  to  one 
corner  where  the  maximum  depth  of 
10  ft.  is  reached. 

The  sewage  enters  each  tank  at  the 
flow  line,  where  the  flow  is  regulated  by 
a  shear  gate.    Each  tank  is  subdivided 
by  means  of  two  creosoted-plank  baffles. 
At  the  low-level  point  of  the  floor  a 
12-in.  iron  draw-off  pipe  leads  to  the 
digestion  chamber  through  the  manhole 
outside,  and  at  a  point  directly  above, 
12  in.  below  the  flow  line,  another 
draw-off  pipe,  controlled  by  a  shear 
gate,  leads  to  the  manhole.  These  pipes 
permit  the  withdrawal  of  floating  scum 
on  the  top  or  sludge  on  the  bottom  of 
the  settling  tanks,  as  each  tank  is  pro- 
vided with  these  pipes. 
The  digestion  tank  is  a  circular  reinforced-concrete 
structure  14  ft.  in  diameter  and  22  ft.  deep  at  the 
maximum.    There  is  a  reinforced-concrete  roof  through 
which  a  gas  vent  manhole  rises  to  a  point  2  ft.  higher 
than  the  flow  line  in  the  adjacent  settling  tanks.  An 
8-in.  cast-iron  sludge  pipe  extends  from  the  bottom  of 
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the  digestion  tank  to  a  valve  manhole  where  an  8-in. 
gate  valve  is  placed. 

It  is  proposed  to  draw  the  scum  and  sludge  from  the 
two  settling  tanks  to  the  digestion  tank,  so  that  the 


347 


It  is  proposed  to  operate  the  plant  during  the  Lai 
fall,  winter  and  early  spring— when  the  population  is  a 
a  minimum— with  the  present  settling  tank  and  sand  beds 
When  the  rate  of  15,000  gal.  per  acre  on  the  sand  bed 


PIGS.  2  AND  3.    SPRINKLING  .FILTER  FOR  BUCK  HILL  FALLS  INN  SEW  AGE- WORKS 
Fi&  2_Feeder  pipe  on  piers  and  nozzle-feed  pipes  with  valves.    Fig.  3-Nozzle-feed  pipes,  nozzles  and  underdrains 


theory  developed  in  the  Imhoff  tank  system  may  be  closely 
approached  for  the  disposal  of  sludge,  at  the  same  time 
taking  advantage  of  the  removal  of  the  floating  mat 
directly  to  the  digestion  chamber. 

It  will  be  observed  that  by  keeping  the  valve  in  the 
sludge  manhole  closed  and  opening  the  valves  from  the 
settling  tank  it  will  be  possible  to  develop  a  head  which 
will  permit  the  removal  of  sludge  by  closing  the  valve 
at  the  settling  tank  and  opening  the  valve  at  the  manhole 
beyond  the  digestion  tank.  This  operation  permits  the 
digested  sludge  at  the  bottom  to  pass  off  to  the  drying 
bed  beyond.  The  amount  of  sludge  removed  will  equal 
the  capacity  of  the  gas  manhole  from  the  valve  level  to 
the  flow  line.  In  this  way  only  digested  sludge  at  the 
bottom  will  be  removed,  and  with  each  discharge  new 
scum  may  be  drawn  in  from  the  settling  tanks.  It  is 
expected  to  operate  at  frequent  intervals,  thereby  keeping 
the  settling  tanks  free  from  gasification  and  promoting 
digestion  in  the  sludge  tank. 

Sprinkling  or  Picrcolating  Filter 

The  sprinkling  filter  has  an  area  of  approximately  yi8 
acre  and  will  receive  sewage  at  the  rate  of  1,800,000  gal. 
per  acre  per  day,  or  300,000  gal.  per  day  per  foot  of 
effective  depth.  It  consists  (Figs.  2  and  3)  of  3-in.  broken 
stone,  5  to  6  ft.  in  depth,  upon  a  6-in.  concrete  floor, 
sloped  for  drainage.  The  underdrains  are  12-in.  half 
tile  placed  side  by  side  the  full  length  of  the  bed.  The 
stone  is  allowed  to  take  its  natural  slope  on  the  outside— 
about  45  deg.  Taylor  hexagonal  spray  nozzles  are  used. 
They  are  8%  ft.  c.  to  c,  and  are  underfed  by  4  in. 
galvanized-iron  pipe,  which  is  supported  on  cast-iron 
saddles  in  2-in.  galvanized  pipe  brought  up  from  the 
concrete  floor.  Each  of  the  eight  lines  of  distributing 
pipe  heads  in  an  8-in.  wrought-iron  feed  pipe.  The 
supply  to  each  4-in.  pipe  is  controlled  by  a  valve. 

Secondary  Settling  Tank 

Beyond  the  sprinkling  bed  will  be  a  resettling  chamber 
of  concrete,  20  ft.  long,  15  ft.  wide  and  5  ft.  deep,  ar- 
ranged with  baffles  so  as  to  prevent  the  passing  of 
floating  humus. 


is  reached  the  new  settling  tanks  and  sprinklers  will  be 
put  in  operation. 

This  plant  was  designed  by  Robinson  &  Wagner,  Con- 
sulting Engineers,  New  York  City.  It  was  constructed 
by  Charles  N.  Thompson  and  Harvey  R.  Springer,  of  the 
Buck  Hill  Falls  Co.,  Cresco,  Penn. 


TmmmioEh  Rivets  S^flccessfasl 

Referring  to  the  discussion  current  in  Engineering 
N eivs  on  the  use  of  rivets  in  tension,  their  successful  ten- 
sile service  in  New  York  Central  railway  bridges  is 
brought  to  mind  by  C.  R.  Hill,  of  the  bridge  engineering 
department  of  that  road. 

It  was  common  practice  on  the  New  York  Central  years 
ago  to  design  railway  bridge  floors  with  sole  reliance  on 
rivets  in  tension  to  carry  the  floor.  A  typical  case  is 
bridge  660,  crossing  the  Erie  Canal  at  Newark,  N.  Y., 
built  in  1863  and  replaced  in  1901.  It  was  a  154-ft. 
double-track  span  of  three  trusses  16  ft.  on  centers,  panel- 
length  6  ft.  8i/2  in.  The  floor  consisted  of  9-in.  30-lb. 
I-beams  spaced  about  27  in.  on  centers,  placed  under  the 
lower  chord  and  fastened  by  1-in.  rivets  (in  tension) 
through  the  horizontal  leg  of  the  chord  angle  and  the 
top  flange  of  the  I-beams.  Without  impact,  and  assum- 
ing a  reasonable  distribution  of  the  load,  the  computed 
stress  on  these  rivets  was  about  6000  lb.  per  sq.in. 

Further  bearing  on  the  same  matter  is  the  fact  that 
cantilever  brackets  on  many  highway  bridges,  and  prac- 
tically all  such  brackets  in  buildings,  depend  on  rivets  in 
tension.    Mr.  Hill  cites  tests  on  rivets : 

Tests  have  shown  that  the  strength  of  the  head  is  greater 
than  the  tensile  strength  of  the  shank;  such  tests  were  con- 
ducted by  W.  B.  Petch,  United  States  inspector  of  hull  ma- 
terial ("Scientific  Facts  of  Rivets,"  published  by  the  Cham- 
pion Rivet  Co.),  and  by  the  German  Government  ("Der  Eisen- 
bau,"  1912).  The  writer  has  recently  made  a  number  of 
laboratory  experiments  which  confirm  the  results  of  the  above 
tests  whenever  the  material  connected  did  not  fail  before  the 
rivets,  and  found  that  rivets  developed  a  tensile  strength 
commensurate  with  that  of  the  rod  from  which  they  were 
made. 

The  writer  does  not  advocate  the  use  of  rivets  in  tension 
when  avoidable,  but  believes  that  when  it  is  necessary  to  use 
them  in  this  service  they  can  be  designed  to  carry  their  re- 
spective loads  with  safety. 
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By  Gerald  0.  Case* 


First  of  three  articles  on  the  general  problem  of 
coast  erosion  and  protection,  with  special  reference 
to  the  coasts  of  Long  Island  and  New  Jersey, 
where  in  recent  years  the  damage  to  beach  and 
beach  structures  has  been  so  great  as  to  demand 
immediate  attention.  The  author  is  an  English 
engineer  who  has  for  years  specialized  in  the  sub- 
ject and  who  has  written  several  authoritative  text- 
books upon  it.  He  has  been  for  several  months 
past  studying  the  problem  presented  by  the  Atlan- 
tic coast  of  the  United  States. 

SYNOPSIS— Analysis  of  the  causes  of  the  lit- 
toral drift  of  sand  along  the  coast,  which  is  the 
primary  manifestation  of  the  erosion  of  the  shore 
line.  Study  of  the  direction  of  this  drift  first 
on  Long  Island  and  next  on  New  Jersey  coasts. 
Cause  of  formation  of  sand  spits  and  islands. 

IUM@2=sdl  Drift 

In  recent  years  a  very  considerable  amount  of  erosion 
has  taken  place  on  the  New  Jersey  and  Long  Island  coasts, 
resulting  not  only  in  the  destruction  of  valuable  property 
but  also  in  the  deterioration  of  the  harbors.  The  ma- 
terial thus  eroded  is  transported  along  the  coast,  accumu- 
lates inside  the  natural  harbors  and  forms  bars,  which 
obstruct  the  entrances  to  the  harbors,  to  the  serious  det- 
riment of  navigation.  A  careful  study  of  the  causes  of 
littoral,  or  alongshore,  drift  is  essential  in  order  to  en- 
able engineers  to  design  suitable  works  to  combat  the 
erosion  and  improve  the  harbor  entrances  and  bathing 
beaches.  In  this  article  the  subject  of  littoral  drift  will 
be  considered. 

Sources  of  Material  Supply 

It  may  be  stated  as  a  general  principle  that  the  land 
is  the  only  source  of  supply  of  material  on  these  coasts. 
Numerous  writers  have  expressed  a  doubt  as  to  whether 
the  vast  deposits  of  sand,  found  on  so  many  parts  of 
the  world's  shoreline,  are  of  recent  formation.  It  is 
probable  that  at  the  breaking  up  of  the  glacial  period 
the  rate  of  sand  formation  was  much  greater  than  it 
is  now. 

At  the  present  time  sand  and  shingle  are  being  formed 
by  the  erosion  of  the  coast  and  attrition  of  detritus, 
and  from  the  land  surface  by  subaerial  agencies.  Attri- 
tion is  constantly  reducing  the  size  of  particles  on  the 
sea  coast;  but  when  the  particles  have  reached  the  size 
of  sand,  attrition  is  then  an  almost  negligible  factor. 
This  may  be  partly  due  to  the  particles  being  separated 
from  one  another  by  a  thin  film  of  water  which  pre- 
vents contact  when  in  motion,  or  to  the  reduction  of  the 
violence  of  impact  due  to  their  very  small  mass.  A  bal- 
ance may  be  struck  when  the  particles  are  reduced  to 


such  a  size  that  the  impact  is  unable  to  disintegrate  the 
material. 

Subaerial  agencies — wind,  rain,  frost,  chemical  action 
and  running  water — have  a  very  powerful  effect  in  erod- 
ing the  land  surface,  and  large  quantities  of  silt  and 
sand  are  transported  from  the  land  to  the  coast  by  rivers. 

Littoral  Drift  Caused  by  Tidal  Currents 

The  main  currents  produced  by  tidal  action  usually 
run  parallel  to  the  New  Jersey  and  Long  Island  coasts, 
except  close  to  the  entrances  to  the  inlets,  where  the 
flood  current  sets  onshore  and  the  ebb  current  offshore. 
In  the  last  edition  of  the  United  States  Coast  Pilot  it 
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♦Consulting  Engineer,  Case  Coast  Protection  Co.,  1170 
Broadway,  New  York  City. 


FIGS.    1    AND    2.    DIRECTION   OF   PREVAILING  OBLIQUE 
WAVES  ON  COASTS  OF  LONG  ISLAND  AND 
NEW  JERSEY 

is  stated  that  observations  made  between  Nantucket  and 
Cape  May  have  developed  the  existence  of  weak  tidal 
currents,  veering  round  the  compass,  accompanied  by  a 
general  drift  southwestward  amounting  to  about  7  mi. 
in  24  hours.  The  flood  and  ebb  currents  have,  as  a 
rule,  nearly  equal  and  very  small  velocities  along  the 
open  coast,  their  velocities  only  becoming  comparatively 
rapid  at  the  entrances  to  the  tidal  inlets. 

In  the  middle  of  the  passage  between  Block  Island 
and  Montauk,  at  the  northeast  end  of  Long  Island,  the 
maximum  surface  velocity  of  the  flood  is  about  2.5  ft. 
per  sec.  and  of  the  ebb  nearly  3.3  ft.  per  sec.  Approach- 
ing New  York  harbor  bar  from  the  seaward  the  surface 
velocity  of  the  flood  current  rarely  exceeds  1.7  ft.  per 
sec. ;  but  the  ebb  current  from  the  harbor,  owing  to  its 
being  reinforced  by  the  river  water,  is  about  10  per  cent, 
more  than  the  flood  current,  except  near  the  Coney  Is- 
land and  Sandy  Hook  shores,  where  the  velocities  are 
about  equal.  At  the  Swash,  Main  and  Gedney  chan- 
nels, at  the  entrance  to  New  York  harbor,  the  maximum 
surface  velocity  of  the  westerly  flood  current  is  1.7  ft. 
per  sec.  and  the  easterly  ebb  current  2.1  ft.  per  sec.  The 
Hood  current  flows  from  two  hours  after  low  water  to 
about  high  water  and  the  ebb  current  from  one  hour 
after  high  water  to  one  hour  after  low  water.  Assum- 
ing the  bottom  velocities  to  be  about  80  per  cent,  of  the 
surface  velocity — and  experience  has  shown  this  to  be 
so  for  moderate  depths— then  even  at  the  entrances  to 
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the  wide  inlets,  where  the  currents  are  obviously  swifter 
than  along  the  open  coast,  the  observed  maximum  veloc- 
ities are  only  sufficient  to  move  sand  on  the  bottom- by 
the  formation  and  forward  movement  of  sand  ripples  A 
bottom  velocity  of  about  2.1  ft.  per  sec.  is  necessary  to 
destroy  the  sand  ripples  and  move  the  sand  in  a  con- 
tinuous sheet. 

_  Transportation  of  sand  by  currents  with  bottom  veloc- 
ities between  0.85  and  2.1  ft.  per  sec.  takes  place  at  a 
very  slow  rate.  Experiments  made  by  G.  F  Deacon1 
showed  that  with  a  surface  velocity  of  1  5  ft  per  sec 
the  velocity  of  motion  of  the  sand  was  only  V2ieo  part 
of  the  surface  velocity  of  the  current,  and  at  a  surface 
velocity  of  2  ft.  per  sec.  the  ratio  was  reduced  to  V480 

Where  there  is  a  narrow  inlet  on  the  sandy  beach 
and  a  large  harbor  or  tidal  reservoir,  as  is  found  in  a 
number  of  places  on  the  New  Jersey  coast,  the  tidal  cur- 
rents landward  and  seaward  will  have  greater  velocities 
near  the  entrance  than  at  a  wider  entrance  like  New 
York  harbor.  In  such  cases  the  velocity  of  both  flood 
and  ebb  is  no  doubt  sufficient  to  move  sand  in  a  con- 
tinuous sheet.  As  is  well  known,  the  transporting  power 
of  the  ebb  current  through  a  narrow  harbor  inlet  will 
exceed  that  of  the  flood  owing  to  the  gradient  of  the 
shore  and  the  ebb  being  reinforced  by  land  waters 

On  the  open  coast  the  alongshore  tidal  currents  op- 
pose one  another  as  transporting  agencies,  and  owing  to 
the  gradient  of  the  shore  the  tendency  must  be  for  ma- 
terial to  move  seaward. 

There  is  little  doubt  that  tidal  currents  along  the 
open  coasts  of  New  Jersey  and  Long  Island,  unaccom- 
panied by  wave  action  and  wind  currents,  have  little 
direct  effect  m  causing  littoral  drift,  their  chief  effect 
®emg  to  transport  material  previously  suspended  or  dis- 
turbed by  wave  action. 
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Littoral  Drift  Caused  by  Wind  Currents 
Curing  gales  wind-formed  currents  are  created;  and 
in  tidal  seas  it  is  often  difficult  to  separate  the  effects 
of  such  currents  and  tidal  currents.  In  the  author's 
opinion  the  effects  of  the  wind-formed  currents  have  be  i 
often  underestimated.  Many  of  the  important  shore  fea- 
tures ascribed  to  tidal  action  by  hydraulic  engineers  are 
produced  on  the  shores  of  lakes  and  tideless  seas  by  wind 
action  alone.  During  gales  alongshore  wind-formed  cur- 
rents, especially  when  reinforced  by  tidal  currents,  have 
a  powerful  effect  m  causing  the  alongshore  movement  of 
sand  and  silt  stirred  up  by  breaking  waves. 

Littoral  Drift  Caused  by  Wave  Action 
Waves  caused  by  an  onshore  wind  which  strikes  the 
here  at  right  angles  to  the  coastline  do  not  themselve! 
cause  any  alongshore  movement  of  material,  but  owing 
to  there  being  a  surface  current  landward  and  a  compen- 

" Z      7  IT"?'  °nSh0re  Winds  cause  the  shore 
to  be  flattened  out  by  dragging  down  material  in  a  sea- 
ward direction     Waves  which  strike  the  shore  at  an 
oblique  angle  have,  however,  a  very  powerful  influence 
n  causing  llttoral  drift     When  antique  wave  breaks 
he  u     sh  travels  up  the  shore  at  an  angle.    The  veloc 
%  may  be  considered  as  the  resultant  of  two  compo 
nerds-one  at  right  angles  to  and  one  along  the  sSe. 
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When  the  oblique  wave  travels  up  the  beach  the  velocity 
at  right  angles  to  the  shore  is  gradually  destroyed  by 
gravity,  while  the  other  component  is  unaffected,  except 
by  friction,  the  result  being  that  a  particle  of  sand  or 
shingle  is  carried  up  in  a  curved  path  and  down  again  ■ 
the  individual  path  of  each  particle  being  approximately 
parabolic   such  as  is  described  by  a  projectile  thrown 
at  an  angle  into  the  air.    Hence  oblique  waves  cause  a 
travel  of  material  alongshore.    The  more  oblique  the  im- 
pact of  the  breakers  is  to  the  coastline,  the  more  powerful 
is  their  effect  in  causing  littoral  drift.    The  power  of 
oblique  waves  to  transport  material  alongshore  is  also 
dependent  on  the  strength  of  the  wind  and  the  fetch 
or  distance  of  open  sea  across  which  the  wind  blows  be- 
fore reaching  the  coastline. 

In  considering  the  movement  of  material  by  wave  ac- 
tion it  is  important  to  keep  in  mind  that  the  transporting 
power  of  waves  rapidly  decreases  as  the  depth  of  water' 
and  distance  seaward  of  low  water  increase 

After  carefully  studying  the  conditions  on  the  New 
Jersey  and  Long  Island  coasts,  the  conclusion  arrived  at 
is  that  as  a  general  rule  the  littoral  drift  is  mainly  due 
to  oblique  wave  action.  It  must  be  remembered,  how- 
ever that  during  gales  currents  greatly  assist  the  move- 
ment of  sand  and  silt  suspended  or  disturbed  by  breaking 
waves.  During  gales,  when  oblique  waves  were  moving 
material  m  an  opposite  direction  to  the  flood  tidal  cur- 
rent, the  author  has  frequently,  at  high  tide,  found  an 
alongshore  wind-formed  current  seaward  of  the  breaking 
waves,  which  measurements  showed  to  have  a  surface 
velocity  of  from  0.5  to  1.0  ft.  per  sec.  in  opposition  to 
the  normal  flood  current. 

During  onshore  gales,  when  the  waves  and  wind- 
formed  currents  themselves  have  no  direct  effect  in  caus- 
ing littoral  drift,  sand  is  frequently  moved  alongshore 
m  the  direction  of  the  flood  current.    This  is  due  to 
the  fact  that  m  some  places  the  flood  current  commences 
to  flow  an  hour  or  more  after  low  water,  while  the  ebb 
current  does  not  commence  to  flow  until  an  hour  or 
more  after  high  water.    On  such  shores  the  upper  part 
of  the  foreshore  is  only  acted  upon  by  the  flood  current 
and  sand  disturbed  by  the  onshore  breakers  would  be 
suspended  and  carried  some  distance  by  the  flood  cur- 
rent before  being  deposited;  but  the  ebb  "current,  flowing 
at  its  strongest  when  the  upper  part  of  the  shore  was 
bared  would  have  no  effect  in  bringing  such  particles  of 
sand  back  again. 

It  is  important  to  bear  in  mind  that  there  may  pos- 
sibly be  some  local  exceptions  to  the  general  rule  here 
advanced,  that  oblique  wind  waves  are  the  chief  cause  of 
httoral  drift  on  the  New  Jersey  and  Long  Island  coasts. 
IMore  designing  any  coast-protection  works  it  is  nec- 
essary to  examine  carefully  the  local  conditions  in  each 
case  m  order  to  determine  with  certainty  the  relative 
effects  of  wind  waves  and  tidal  currents  in  causing  lit- 
toral drift.  & 

Littoral  Drift  Caused  by  Wind 
At  low  tide  oblique  and  onshore  winds  transport  sand 
irom  the  foreshore  to  the  land.  The  chief  effect  is  to 
erode  the  foreshore  between  the  tide  limits  and  build 
up  above  high-water  mark  sand  dunes,  which  will  them- 
selves be  moved  inland  in  course  of  time,  unless  over- 
grown by  vegetation.  The  erosion  of  the  coast  resulting 
Irom  the  formation  and  inland  movement  of  sand  will 
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be  dealt  with  in  the  article  on  the  causes  of  coast  ero- 
sion. 

If,  as  already  stated,  oblique  wind  waves  are  the  chief 
cause  of  the  littoral  drift,  then  the  direction  of  pre- 
dominant drift  should  be  in  the  direction  of  the  pre- 
valent or  strongest  waves  causing  the  formation  of  such 
oblique  waves. 

Littoral  Drift  Off  Long  Island 

Fig.  1  shows  the  action  of  oblique  waves  on  the  south 
coast  of  Long  Island.  It  will  be  noticed  that  the  shore 
is  sheltered  from  the  northeast  winds,  while  the  south 
and  southeast  winds,  which  strike  the  shore  almost  at 
right  angles  to  the  coast,  will  have  little  or  no  effect  in 
causing  littoral  drift.  The  winds  which  will  cause  the 
formation  of  oblique  waves  are  those  coming  from  the 
east-northeast,  east-southeast  and  southwest.  Reference 
to  the  map  will  show  that  the  section  of  shore  from  A 
to  B,  while  sheltered  from  the  southwest  oblique  waves,  is 
exposed  to  those  from  the  east-southeast  and  east-north- 
east, while  the  shore  from  B  to  C  is  exposed  to  oblique 
wind  from  the  east-southeast,  east-northeast  and  south- 
west. It  is  therefore  reasonable  to  suppose  that  the 
predominant  drift  will  be  from  B  to  A  and  that  the  drift 
between  B  and  C  will  depend  on  the  relative  strength 
and  duration  of  the  winds  causing  oblique  wave  action 
in  opposite  directions. 

While  the  northerly  winds  predominate  on  this  coast, 
it  will  be  noticed  that  the  shore  at  the  northeast  end 
of  Long  Island  is  exposed  to  a  greater  range  of  winds 
capable  of  causing  oblique  wave  and  littoral  drift  in  a 
northeasterly  direction  than  to  winds  capable  of  causing 
littoral  drift  in  a  southwesterly  direction.  Moreover, 
the  distance  of  fetch  or  open  sea  between  New  York  har- 
bor and  the  northern  part  of  Long  Island  will  enable 
the  winds  blowing  from  the  west-southwest  to  cause 
oblique  wind  waves  capable  of  effecting  a  certain  amount 
of  drift. 

We  may  therefore  expect  that  the  direction  of  littoral 
drift  will  not  be  very  clearly  defined,  but  that  near  the 
northeast  end  of  the  Island  it  will  probably  be  found 
to  be  from  southwest  to  northeast. 

A  study  of  the  local  conditions  shows  there  is  abun- 
dant evidence  that  the  predominant  drift  is  from  B  to  A. 
The  spits  and  sand  islands2  in  front  of  Fire  Island, 
Jones  and  East  Rockaway  inlets  have  all  moved  in  a 
westerly  direction.  According  to  the  Coast  Pilot,  the 
spit  in  front  of  Fire  Island  inlet  has  for  many  years 
been  moving  westward  at  a  fairly  uniform  rate.  From 
this  inlet  to  Coney  Island  the  evidence  of  a  predominant 
westerly  drift  is  everywhere  apparent.  Between  Fire 
Island  inlet  and  the  northeast  end  of  the  island  the 
evidence  of  a  predominant  drift  is  not  very  clear.  It 
appears  that  at  Shinnecock  Bay  a  spit  may  possibly  have 
grown  out  from  both  sides  of  the  bay,  as  the  entrance 
is  about  in  the  center;  but  there  is  no  conclusive  evi- 
dence that  this  is  so. 

Littoral  Drift  Off  New  Jersey 

Reference  to  Fig.  2  will  show  that  from  B  (Bay  Head) 
to  A  (Sandy  Hook)  the  New  Jersey  shore  is  to  some  ex- 
tent sheltered  from  oblique  waves  formed  by  northerly 

2The  term  "spit"  is  here  used  to  designate  the  long  sandy 
formations  which  have  grown  out  across  the  inlets  and  locally 
termed  "beaches."  In  places  where  the  spit  has  been  cut 
through  and  an  island  formed  the  term  "sand  island    is  used. 


winds  and  exposed  to  oblique  waves  from  the  south  and 
southeast;  while  the  shore  from  Bay  Head  to  C  (Cape 
May)  is  exposed  to  oblique  wave  action  caused  by  both 
northeast  and  southeast  winds.  As  the  northerly  winds 
predominate,  we  may  expect  to  find  the  littoral  drift  to 
be  in  a  southerly  direction  from  some  point  near  Bay 
Head  to  Cape  May  and  in  a  northerly  direction  from 
Bay  Head  to  Sandy  Hook. 

A  careful  examination  of  the  local  conditions  shows 
that  this  is  so.  Everywhere  between  Bay  Head  and 
Sandy  Hook  we  find  evidence  of  a  predominant  north- 
erly drift. 

A  study  of  the  reports  of  the  U.  S.  Weather  Bureau, 
shows  that,  between  Long  Branch  and  Sandy  Hook,  dur- 
ing the  summer  months,  the  prevalent  oblique  onshore 
winds  are  from  a  southerly  direction  causing  a  north- 
erly movement  of  material.  In  the  winter  months  north- 
west winds  predominate  and  have  little  direct  effect  in 
causing  littoral  drift.  Very  severe  winds  from  the  east- 
northeast  occur  during  the  winter,  but  owing  to  the  trend 
of  the  coast  do  not  strike  at  a  very  oblique  angle  and 
cause  a  seaward  movement  of  material.  The  amount  of 
littoral  drift  taking  place  during  such  storms  is  insuffi- 
cient to  compensate  for  the  drift  caused  by  the  prevalent 
southerly  onshore  waves. 

Sandy  Hook  spit  has  gradually  advanced  toward  the 
Long  Island  coast.  A  comparison  of  Keith's  survey 
made  in  1685  and  the  coast  survey  of  1885  shows  that 
between  these  dates  the  northward  advance  has  been  about 
4700  ft.  Surveys  made  between  183(3  and  1885  indi- 
cate that  the  spit  sometimes  increased  in  length  and 
sometimes  decreased,  the  net  result  being  a  northerly 
growth  of  about  300  ft.  between  the  above-mentioned 
dates. 

Formerly  the  Shrewsbury  and  Navesink  Rivers  had 
their  outlets  across  the  neck  of  the  spit,  but  these  have 
been  dammed  up  by  the  littoral  drift  and  the  outlets 
for  their  waters  driven  northward  along  the  land  side 
of  Sandy  Hook. 

The  spit  in  front  of  Shark  River  has  steadily  worked 
northward  until  it  has  closed  up  the  outlet ;  after  a  time 
a  new  outlet  was  formed  further  south  during  storms 
and  floods  or  one  has  been  artificially  formed.  In  1890 
the  outlet  was  closed  by  the  northerly  drift,  and  a  new 
outlet  was  cut  further  south.  This  outlet  immediately 
started  to  move  northward,  the  movement  being  at  the 
rate  of  about  20  ft.  a  day  during  a  week  when  the  outlet 
was  under  observation.3  The  spit  in  front  of  the  Man- 
asquan  River  outlet  has  also  progressively  moved  north- 
ward until' a  new  entrance  has  been  formed  to  the  south- 
ward by  storms  and  floods,  when  the  new  entrance  com- 
menced to  move  northward  again. 

Everywhere  between  Bay  Head  and  Sandy  Hook  we 
find  evidence  to  prove  that  the  predominant  drift  is  in 
a  northerly  direction.  South  of  Bay  Head,  on  the  con- 
trary, we  find  conclusive  evidence  of  the  predominant 
drift  being  in  a  southerly  direction. 

Barnegat  inlet  moved  southward  about  2300  ft.  be- 
tween 1840  and  1874,  the  spit  at  the  northside  of  the 
inlet  advancing  southward  and  erosion  taking  place  on 
the  south  side,  the  width  of  the  inlet  remaining  about 
the  same.4    Long  Beach  by  its  southern  movement  has 
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become  joined  to  what  was  formerly  Tuckers  Island. 
In  1841  Little  Egg  inlet  between  Long  Beach  and  Tuck- 
ers Island  was  about  7200  ft.  wide;  by  1885  the  points 
of  land  had  become  joined  together.  Between  1772  and 
1885  Five  Mile  Beach  on  the  east  shore  of  Cape  May 
had  moved  southward  about  3750  ft.  At  Great  Egg 
harbor  the  "new  inlet"  which  intersected  the  beach  near 
Longport  progressed  to  the  southward  until  it  joined  the 
old  inlet  about  the  year  1859.5 


Formation  of  Sand  Spits  and  Sand  Islands 
The  general  tendency  is  for  the  sea  to  fill  up  the  bays 
and  plane  down  the  headlands.    Spits  in  front  of  bays 
and  estuaries  are  formed  where  there  is  a  predominant 
drift.    If  there  is  an  abundant  supply  of  littoral  drift 
and  an  embayment  in  the  coast,  the  sand  is  moved  by 
wave  action  and  currents  in  a  more  or  less  continuous 
manner,  and  instead  of  being  moved  back  into  the  re- 
entrant angle  is  often  built  out  in  the  form  of  a  long 
spit.    The  action  of  oblique  waves  and  currents  is  alone 
instrumental  in  building  the  spits  or  sand  embankments 
which  border  the  New  Jersey  coast  up  to  the  level  of 
about  low-water  neap  tides.    After  that  level  is  reached 
the  wind  plays  an  important  part  in  their  formation. 
At  low  tide  the  onshore  winds  blow  sand  against  the  sea- 
constructed   bank   and   wind-formed   dunes   are  then 
brought  into  existence. 

On  the  New  Jersey  coast  the  sand  spits  are  mainly 
formed  by  littoral  drift  transported  by  oblique  wave  ac- 
tion, although  assisted  by  currents.    The  formation  of 
Sandy  Hook  has  frequently  been  attributed  primarily  to 
tidal  currents.    In  a  report  to  the  Coast  Survey,  1856, 
it  is  stated  that  "it  turns  out  that  the  growth  of  the 
Hook    .    .    .    goes  on  regularlv  and  according  to  de- 
terminable laws.    The  amount  of  increase  depends  upon 
variable  causes    .    .    .    and  the  cause  of  this  is  a  re- 
markable northwardly  current    .    .    .    along  the  shores 
of  the  Hook.    For  more  than  seven  hours  out  of  the 
twelve  there  is  a  northwardly  current  through  the  False 
Hook  Channel.    This  northward  current  runs  inside  for 
eleven  hours  out  of  twelve.    It  is  this  conflict  of  these 
two  northwardly  currents  outside  and  inside  and  the  de- 
posit of  material  which  they  carry  to  the  point  of  the 
Hook  which  cause  its  growth." 

As  the  cause  of  the  littoral  drift  is  a  matter  of  con- 
siderable importance,  the  author  has  carefully  looked 
into  the  latest  available  Government  information  about 
the  tidal  currents  on  this  part  of  the  coast.    On  the 
outside  shore  of  Sandy  Hook  the  flood  and  the  ebb  have 
practically  the  same  velocity,  while  the  ebb  flows  for 
a  little  longer  time,  and  is  in  fact  slightly  more  powerful 
there  being  a  general  drift  in  a  southerly  direction 
amounting  to  about  7  mi.  in  24  hr.6    The  flood  and 
the  ebb,  therefore,  oppose  each  other  as  transporting  agen- 
cies.   It  is  true  that  the  upper  part  of  the  shore  is 
only  acted  upon  by  the  flood  current,  as  the  ebb  com- 
mences to  flow  about  one  hour  after  high  water;  but  from 
one  hour  before  to  one  hour  after  high  water  the  velocity 
of  the  flood  current  is  very  small,  and  it  is  doubtful 
it  it  is  even  sufficient  to  move  sand  by  the  slow  forward 
movement  of  sand  ripples.    The  maximum  velocity  of 
the  flood  current  at  the  entrance  channels  to  New  York 
Bayjs  two  hours  before  high  water  on  the  part  of  the 

'Report  of  New  Jersey  State  Geologist,  1885 
United  States  Coast  Pilot,"  Vols.  IV  and  V. 


shore,  which  is  also  acted  upon  by  the  ebb  current.  In 
the  author's  opinion  it  is  physically  impossible  for  Sandy 
Hook  to  have  been  formed  primarily  by  the  tidal  cur- 
rents, and  that  its  formation  is  due  to  littoral  drift 
caused  by  oblique  wind  waves  and  tidal  and  wind  currents. 

A  spit  built  out  across  a  bay  may,  in  course  of  time 
extend  right  across  and  form  a  lake  behind  it.  South- 
ward of  Sandy  Hook  many  bays  which  formerly  in- 
dented the  coast  have  been  closed  up  by  the  formation 
of  spits  which  have  grown  right  across.    Lakes  have  thus 
been  formed  at  Elberon,  Deal,  Asbury  Park,  Ocean  Grove 
Ocean  Park,  Lake  Como,  Spring  Lake  and  Seagirt. 
_  Where  a  considerable  quantity  of  land  water  drains 
into  a  bay  or  indentation,  the  land  water  may  at  times 
of  flood  break  through  the  sand  spit  in  one  or  more 
places.    Where  rivers  discharge  into  bays  the  sea  is  often 
unable  to  maintain  a  continuous  spit  across,  and  during 
floods  the  river  water  may  break  through  it  in  one  or 
more  places— long,  narrow  sand  islands   being  thus 
formed.    Spits  in  front  of  Shark  and  Manasquan  River 
outlets  have,  as  previously  mentioned,  been  constantly 
breached  and  then  built  up  again  by  littoral  drift.  His- 
tory also  shows  that  the  Sandy  Hook  spit  between  Low 
Moor  and  its  extremity  has  been  broken  through  on  sev- 
eral occasions,  when  the  waters  of  Shrewsbury  river  would 
for  a  time  empty  directly  into  the  sea. 

On  the  Atlantic  coast  of  America  we  frequently  find 
a  series  of  elongated  sand  islands  more  or  less  inclosing 
lagoons.    In  fact,  such  sand  islands  are  more  character^ 
istically  exhibited  on  the  Eastern  coast  of  the  United 
States  than  on  the  coasts  of  other  continents.  These 
sand  islands  will  often  travel  across  the  bay  and  join  on 
to  the  coast,  or  the  sand  islands  themselves  may  unite 
Where  rivers  discharge,  the  position  for  the  entrance 
of  the  tidal  waters  and  the  exit  for  the  river  waters  are 
in  many  places  constantly  changing;  as  while  the  sea 
is  endeavoring  to  close  the  bay  by  a  continuous  sand  em- 
bankment along  which  it  can  move  fresh  supplies  of  ma- 
terial, the  land  waters  are  trying  to  find  an  outlet.  In 
many  cases  it  is  a  continuous  warfare,  in  which  neither 
side  is  entirely  successful. 

Where  there  is  an  inlet  or  harbor  having  a  narrow 
entrance,  the  flood  current  sets  into  the  harbor,  and  dur- 
ing gales  when  the  waves  on  the  coast  stir  up  material 
the  current  carries  in  suspension  large  quantities  of  silt 
and  sand.  At  slack  water  this  material  is  deposited  in 
the  harbor  or  inlet,  especially  where  salt  marsh  plants 
have  obtained  a  footing.  This  material  is  not  picked 
up  again  by  the  ebb  current,  there  being  no  wave  action 
to  stir  up  the  material  on  the  sheltered  inlet,  and  con- 
sequently salt  marshes  form  and  increase  in  area.  At 
and  near  the  entrance  to  the  inlet  the  ebb  currents  are 
more  powerful  than  the  flood  currents  owing  to  the  grad- 
ient being  seaward  and'  to  their  being  in  many  cases 
reinforced  by  land  water. 

The  growth  of  a  spit  across  an  inlet  by  narrowing 
the  entrance  and  increasing  the  size  of  the  tidal  reser- 
voir  increases  the  tidal  scour  at  the  entrance  and  may 
prevent  the  further  growth  of  the  spit  alongshore,  in 
which  event  an  apposition  form  of  spit  is  formed  as  at 
the  extremity  of  Sandy  Hook.  The  formation  of  salt 
marshes  inside  the  harbor  or  under  the  shelter  of  the 
spit,  on  the  other  hand,  tends  to  decrease  the  volume 
of  tidal  water,  and  consequently  the  scour. 
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SYNOPSIS— Explicit  directions  for  the  repair 
and  maintenance  of  asphalt-block  pavements  by 
an  engineer  of  over  20-years'  experience  in  the  as- 
phalt-block industry.  Renovating  old  asphalt-block 
pavements  by  a  surface  treatment  of  asphaltic  oil. 

There  are  three  principal  things  to  be  guarded  against 
in  the  maintenance  and  repair  of  asphalt-block  pavement : 
(1)  Allowing  small  defects  to  go  unrepaired  until  they 
grow  into  actual  holes  in  the  wearing  surface  ;  (2)  making 
an  incomplete,  and  therefore  ineffectual,  repair  by  simply 
"plugging  the  hole"  and  failing  to  make  a  repair  of  suffi- 
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WRONG  WAY  TO  MAKE  PATCHES  IN  ASPHALT- 
BLOCK  PAVEMENT 


cient  area  to  restore  the  surface  of  the  pavement  to  its  or- 
iginal grade  and.  contour;  (3)  neglecting  or  failing  to 
utilize  the  old  blocks  in  a  proper  and  effective  manner. 

Large  numbers  of  old  blocks,  which  properly  relaid 
with  asphalt-filled  joints  would  have  given  good  service 
for  many  years,  have  been  thrown 
away;  and  in  many  cases  where  they 
have  been  used  the  relaying  has  been 
carelessly  done  and  the  joints  filled 
with  sand,  leaving  the  blocks  peculiarly 
susceptible  to  deterioration  during  win- 
ter weather. 

The  maintenance  work,  under  the 
supervision  of  the  writer,  has  averaged 
for  a  number  of  years  somewhat  over 
1,000,000  sq.yd.,  and  in  speaking  of  the 
serviceability  of  the  old  blocks  properly 
relaid  and  the  economy  resulting  from 
careful  attention  to  this  feature  of 
repair  work  he  is  speaking  from  a  prac- 


tical and  well  developed  experience  and  not  advancing  a 
new  or  untried  theory. 

Blocks  that  are  ten  or  more  years  old  are  generally  hard 
and  "dry"  (the  reason  for  which  will  be  described  later), 
and  in  taking  up  and  relaying  them  the  edges  and  corners 
are  liable  to  be  damaged.  If  the  joints  are  simply  filled 
with  sand,  the  edges  crumble  under  traffic,  producing  a 
rough  and  unsightly  surface.  The  only  proper  method  of 
treating  the  joints  is  by  the  use  of  an  asphaltic  filler. 
Where  the  joints  are  large  or  the  edges  and  corners  badly 
chipped,  they  should  be  filled  with  dry  trap-rock  grits 
before  pouring  the  asphaltic  filler.  The  joints  should 
be  made  water-tight.  The  asphaltic  filler  is  spread  out 
by  traffic,  thus  protecting  the  surface  of  the  block  as  well 
as  the  joint. 

The  importance  of  treating  the  joints  in  this  manner 
cannot  be  overstated.  Such  a  repair  results  in  a  smooth 
surface,  which  under  the  action  of  traffic  renders  the 
patch  indistinguishable  in  a  very  short  time,  whereas 
a  patch  made  with  the  same  blocks,  with  sand-filled  joints, 
generally  produces  a  rough  surface  with  a  percentage  of 
bad  joints  which  are  subject  to  deterioration  under 
traffic  during  the  winter.  The  cost  of  applying  the  as- 
phalt filler  (which  will  be  described  later)  is  small  and 
insignificant  when  balanced  against  the  benefits  accruing 
from  it. 

In  making  repairs  to  asphalt-block  pavements  the  old 
blocks  should  be  used  to  the  utmost  extent,  and  the  new 
ones  should  be  placed  in  continuous  areas  by  themselves. 
The  old  blocks  which  are  of  the  same  formula,  age  and 
wearing  quality  will  thus  be  brought  together,  and  from 
the  new  blocks,  laid  by  themselves,  will  be  derived  their 
utmost  serviceability. 

Contrary  to  much  that  has  been  written  and  said, 
the  old  blocks  can  be  utilized  to  a  very  great  extent 
in  making  repairs,  if  proper  attention  is  paid  to  this 
point.  Practically  every  whole  block  can  be  salvaged 
and  efficiently  used.  This  is  true  even  where  the  blocks 
have  one  surface  badly  mutilated  and  are  of  unequal 
thickness,  since  the  bad  and  irregular  surface  can  be 
bedded  in  the  mortar  and  the  smooth  surface  of  the  blocks 
exposed  to  traffic. 


Fig.  3 


FIG    2.    INEFFECTIVE  PATCHES  IN  AN  ASPHALT-BLOCK  PAVEMENT 

Sq.Yd.     Percent.    Unit  Price    Total  Cost 

Repaired  with  new  block   12.n"5 

Original  surface  not  repaired   'u-4 


64.8 
35.2 


1 .60 


$207. 3fi 


100.0 


$207.36 


'President  of  the  Hastings  Pavement 
Co..  New  York  City.  President  of  the 
Asphalt  Block  Pavement  Co..  Toledo.  Ohio. 


FIgT'cORRECTMETHOD  OF  REPAIrSnG0  AN  ASPHALT-BLOCK  PAVEMENT 

Sq.Yd.     Percent.    Unit  Price    Total  Cost 
Continuous  repairs  with  new  blocks.  .  .     93.3  46. 60  l.bo 

Repaired  with  old  blocks.    43.1 

Original  surface  not  repaired   °o.b  6i.su   


25.86 


Totals    200 -° 


100.0 


$175.14 


August  19,  1915 
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The  sketch  (Fig.  1)  illustrates  an  incomplete  repair, 
the  unshaded  surface  representing  new  blocks  and  the 
shaded  area  showing  old  blocks  left  in  their  original  posi- 
tion, slightly  depressed.  These  should  have  been  taken 
up  and  relaid,  restoring  the  pavement  to  its  original  con- 
tour. Such  an  incomplete  repair  has  generally  resulted 
in  unnecessarily  rapid  wear  of  the  old  blocks  which  are  left 
in  a  slight  depression  around  the  original  patch. 

The  sketch  (Fig.  2)  shows  an  actual  condition  on  a 
street  in  the  Borough  of  Manhattan,  New  York  City, 
where  the  foundation  was  found  to  be  very  defective.  The' 


FIG.  4.    CONDITION  OP  OLD  ASPHALT-BLOCK  PAVEMENT 
BEFORE  TREATMENT 

hatched  areas  indicate  a  series  of  individual  patches 
made  during  a  period  of  about  two  years,  resulting  in  a 
gross  repair,  aggregating  64.8  per  cent,  of  the  area  shown, 
made  entirely  with  new  blocks.  This  made  an  irregular 
and  unsatisfactory  surface,  because  the,  individual  repairs 
were  of  the  kind  indicated  in  Fig.  1. 

Fig.  3  indicates  what  should  have  been  done  with  this 
particular  section  of  street.  The  batched  area  marked 
"new  blocks"  contained  many  small  depressions  and  de- 
fects. This  area  should  have  been  taken  up  from  curb  to 
curb  and  repaved  with  new  blocks  to  perfect  line  and  grade 
in  one  operation.  Of  the  old  blocks  removed  there  would 
have  been  more  than  enough  of  good  quality  to  make  the 
repairs  in  the  area  indicated  as  "old  blocks  relaid,"  and 
the  result  would  have  been  satisfactory. 

The  method  indicated  by  Fig.  2  resulted  in  an  unneces- 
sarily large  use  of  new  blocks,  in  no  utilization  of  old 
blocks  at  all,  and  in  a  relatively  unsatisfactory  pavement 
surface;  while  the  method  indicated  by  Fig.  3,  although 
requiring  a  much  smaller  expenditure  of  new  blocks, 
would  have  placed  them  in  one  continuous  area  with  per- 
fect surface,  utilizing  at  the  same  time  a  considerable 
percentage  of  old  blocks,  which  in  the  other  case  were 
thrown  away.  The  net  result  at  prevailing  unit  prices 
for  new  blocks  shows  a  saving  in  cost  of  over  15  per  cent. 

While  a  small  section  of  pavement  requiring  unusually 
extensive  repair  has  been  taken  for  illustration,  it  serves 
very  forcibly  to  indicate  the  ultimate,  if  not  the  imme- 
diate, economy  of  making  a  complete  repair  of  defective 
conditions,  thus  saving  and  utilizing  much  old  material  in- 
stead of  making  a  partial  repair  and  allowing  the  small 
defects  to  go  until  they  result  in  complete  destruction  of 
the  surface. 

The  repair  and  treatment  of  asphalt  blocks  for  main- 
tenance purposes  cannot  be  scientifically  handled  without 


some  knowledge  of  the  physical  characteristics  of  the 
blocks  themselves.  This  makes  it  important  to  review 
briefly  the  history  of  asphalt  bloc  ks  and  to  show  the  gen- 
eral trend  of  the  varying  methods  and  formulas  used 
during  the  past  20  yr. 

Character  of  the  Old  Blocks 
Asphalt  blocks  began  to  be  used  extensively  in  New 
York  City  about  1895.  At  that  time,  and  for  a  period 
of  about  10  yr.,  the  asphaltic  cement  was  prepared  by 
fluxing  refined  "Trinidad"  asphalt  with  from  6  to  8  per 
cent,  of  Pennsylvania  or  Ohio  residuum  oil,  of  22  to  24 
deg.  gravity  Be.  This  resulted  in  a  very  hard  cement, 
gradually  growing  harder  with  the  lapse  of  years  as  the 
volatile  matter  in  the  flux  oil  evaporated.  The  hard  blocks 
had  a  tendency  to  brittleness  during  the  winter.  In  order 
to  overcome  this  tendency  a  larger  amount  of  heavier  flux 
oil  was  used. 

During  the  transition  period  which  followed,  the  fluxing 
material  was  varied  by  using  9  per  cent,  of  Ohio  residuum 
oil  of  from  16  to  18  deg.  Be.,  12  per  cent,  of  14  de<^ 
Be.  oil  and  from  16  to  18  per  cent,  of  10  to  12  deg.  Be. 
asphaltic  base  oil.  This  process  of  evolution  ended  in  the 
adoption,  about  8  yr.  ago,  of  a  semjliquid  flux  derived  from 
an  asphalt— base  oil,  treated  with  air,  steam  or  sulphur. 

A  fluxing  material  produced  in  this  manner  has  all  of 
the  lighter  volatile  oils  removed  in  the  process  of  prep- 
aration and  is  very  stable,  being  but  slightly  affected  by 
temperature  changes,  and  it  does  not  liquefy  under  sum- 
mer heat.  These  changes  in  the  fluxing  material,  together 
with  other  changes  in  the  kind  and  quantity  of  filler  used 
and  the  grading  of  the  mineral  aggregate,  have  resulted  in 
a  gradual  increase  of  bitumen  in  the  block,  accompanied 
by  a  gradual  softening  of  the  asphaltic  cement,  as  indi- 
cated by  the  penetration. 

We  now  know  from  the  experience  of  later  years  that 
all  the  old  blocks  were  not  only  too  hard  when  they 
were  made  but  have  been  gradually  increasing  in  hardness 


FIG.  5. 


PAVEMENT  AFTER  REPAIRS  HAD  BEEN  MADE 


ever  since.  This  defect  is  cumulative  in  its  effects,  result- 
ing in  a  chipping  of  the  joints  in  winter  and  in  the  course 
of  time  in  a  pitting  and  scaling  of  the  entire  surface  of 
the  block ;  although  otherwise  these  old  blocks  have,  in  a 
majority  of  cases,  given  excellent  service. 

Surface  Treatment 

The  brittle  condition  of  the  old  blocks  led  to  the  inaugu- 
ration, some  two  or  three  years  ago,  of  a  series  of  experi- 
ments to  determine  a  satisfactory  and  economical  method 
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of  surface  treatment  which  would  soften  the  hard  asphal- 
tic  cement  and  prevent  the  chipping  of  the  blocks  in  win- 
ter. These  experiments  •  embraced  the  use  of  a  great 
many  materials,  applied  in  many  different  ways  and 
under  widely  varying  conditions.  Complete  success  has 
been  attained,  and  while  a  different  treatment  has  to  be 
applied  to  suit  varying  conditions  of  traffic  and  of  the  old 
blocks  to  be  treated,  the  basic  principle  is  substantially  the 
same  for  all. 

The  method  which  experiment  and  experience  have 
shown  to  produce  the  desired  result  is  to  dissolve  a  heavy 
bituminous  oil  in  a  volatile  solvent  and  apply  it  to  the 


FIG.  6.    RELAYING  OLD  BLOCKS  IN  GUTTERS 


surface  of  the  old  blocks  in  the  form  of  a  thm  wash  or 
paint  coat,  giving  one  or  more  applications,  as  considered 
necessary.  The  solvent  penetrates  a  considerable  distance 
into  the  blocks  and  then  evaporates,  leaving  a  coating  of 
heavy  stable  bitumen,  which  mixes  perfectly  with  the 
old  asphalt  softening  and  giving  it  new  life,  while  produc- 
ing a  malleable  surface  on  the  old  blocks  very  similar 
to  that  produced  by  the  formulas  now  used  m  the  manufac- 
ture of  new  blocks. 

After  the  application  of  the  paint  coat  the  entire  sur- 
face of  the  pavement  should  be  covered  with  a  very  thm 
layer  of  dry,  fine  trap-rock  screenings,  passing  a  y8-m. 
mesh  screen;  or  any  clean,  dry  sand  will  answer  the 
purpose  if  trap  rock  is  not  available.    The  fine  trap  rock, 
sand  and  dust  serve  the  double  purpose  of  preventing  the 
oil  from  being  picked  up  by  the  shoes  of  pedestrians  and 
tires  of  vehicles  and,  what  is  more  important,  cause  the 
oil  to  be  ground  by  traffic  into  the  joints  and  inequalities 
of  the  surface.  Where  the  joints  are  only  slightly  broken 
down  this  simple  application  is  all  that  is  needed  to  restore 
the  surface  of  an  old  asphalt  block  pavement  to  a  satis- 
factory condition.    The  cost  of  this  surface  treatment 
when  applied  to  large  areas  will  range  from  2  to  4c. 
per  sq.yd. 

Brooklyn  Example' 
Eighteenth  St.,  from  Sixth  Ave.  to  Prospect  Park  West, 
covering  an  area  of  over  7000  sq.yd.,  was  paved  m  1906 
with  3-in.  asphalt  blocks  on  a  concrete  foundation  (by  a 
company  then  just  starting  in  the  asphalt-block  business). 
The  materials  and  methods  of  manufacture  were  poor,  and 
the  condition  of  the  surface  of  this  street  became  so  bad 
by  1914  that  it  was  considered  useless  to  make  further 
repairs  in  the  old  way.  It  was  admitted,  however,  that 
if  the  blocks  could  be  saved  and  utilized  by  a  surface 


treatment  the  value  of  the  treatment  would  be  fully 
demonstrated. 

A  contract  was  accordingly  awarded  in  the  summer  of 
1914,  but  on  account  o,  unexpected  delay  the  actual  work 
could  not  be  started  unt  1  Oct.  30,  and  it  was  not  finished 
until  Nov.  28,  under  somewhat  unfavorable  weather  condi- 
tions, This  work  was  done  under  the  supervision  of  Her- 
man H.  Schmidt,  Chief  Engineer  of  the  Bureau  of  High- 
wavs,  by  the  Hastings  Pavement  Co. 

The  parts  of  the  specifications  covering  the  taking  up, 
culling  and  relaying  of  old  blocks  and  the  special  asphaltic 
filler  for  the  treatment  of  joints  follow: 

The  work  shall  consist  of  the  removal  of  the  present  as- 
phalt-block pavement  and  mortar  bed;  the  repair  of  the  pres- 
ent concrete  foundation;  the  repaying  of  the  roadway  with 
asphalt  blocks  made  up  in  part  by  new  blocks  and  in  part  by 
old  blocks  taken  from  the  present  pavement,  the  treatment  of 
the  surface  of  the  old  blocks  and  all  work  incidental  thereto, 
all  in  accordance  with  the  plans  and  specifications  on  file  in 
the  Bureau  of  Highways,  and  over  such  areas  as  the  engi- 
neer may  direct. 

The  thickness  of  the  mortar  bed  used  under  the  culled 
blocks  which  are  repaved  over  the  above  areas  shall  be  ap- 
proximately %  in.,  but  sufficient  to  bring  the  upper  surface 
of  the  relaid  blocks  to  an  even  grade  with  the  adjacent  pave- 
ment surface. 

The  asphalt  blocks  forming  the  present  pavement,  as  taken 
from  the  street,  shall  be  carefully  culled  and  blocks  which 
show  a  depth  of  1%  in.  or  over  and  are  otherwise  suitable 
shall  be  piled  separately  and  used  for  repavmg. 

The  old  asphalt  blocks  which  can  be  used  again  shall  be 
used  to  repave  such  areas  as  the  engineer  may  direct  In 
addition  the  contractor  shall  furnish  and  lay,  as  directed  by 
the  engineer,  new  asphalt  blocks,  which  shall  conform  in  all 
particulars  with  the  current  asphalt  block  specifications  of  the 
Bureau  of  Highways,  Borough  of  Brooklyn,  which,  so  far  as 
they  apply,  are  made  a  part  of  this  specification. 

The  surface  of  the  present  pavement  which  has  not  been 
disturbed,  and  those  areas  which  have  been  repaved  with 
blocks  culled  from  the  present  pavement,  shall  be  thoroughly 
broomed  over  with  steel  brooms  and  the  joints  cleaned  and 
freed  from  all  dirt  and  loose  material. 

Into  the  joints  between  the  blocks  shall  be  poured  quartz 
gravel  crushed  granite  or  trap  rock,  which  shall  be  clean 
approximately  cubical,   free  from  all  foreign  materials  and 
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JOINTS  FILLED  WITH  ASPHALT  AND  GRITS 


shall  pass  a  %-in.  mesh  screen  and  be  retained  by  a ,  20  me*fc 
screen     It  shall  be  artificially  heated  and  dried   n  P  ope.  ap 
pliances  placed  near  the  work  before  being  placed  m  the 
joints,  if  required  by  the  engineer. 

immediately  following  the  application  of  the  grave 1  he 
joints  shall  be  poured  with  an  asphaltic  cement  conforming 
to  the  following  requirements:  nPOdiiot  or 

The  block  filler  shall  be  a  "blown"  asphaltic  oil ^  pi  oduct ,  o 
residual  asphalt:  (a)  It  shall  contain  not  less  than  99  W 
cent  of  bitumen  soluble  in  carbon  bisulphide  (b)  It  snail 
contain  not  less  than  98%  per  cent,  of  total  bUumen  £ble 
in  carbon  tetrachloride,  (c)  It  shall  have  a  penet  rat  ion  at  77 
aeg.  F.  under  a  load  of  100  grams  for  5  sec.  of  not  ess  than  55 
nor  more  than  75.     (d)  It  shall  have  a  penetrat.on  at  3-  deg. 
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Tt     y,  ,,   „  gl'amS  f°r  60  Sec'  °f  not  less  th™  25. 

<e)  It  shall  have  a  penetration  at  115  deg.  F.  under  a  load 
of  50  grams  for  5  sec.  of  not  more  than  200.     (f)  It  shall 

than  25dcm!iUty  *'  "  *  °f         l6SS  tha"  5  Cm'  nor  more 

When  these  specifications  were  prepared  it  was  ex- 
pected that  the  work  would  be  done  in  midsummer  and 
that  the  treatment  of  the  joints,  as  previously  described 
would  be  sufficient  for  their  protection,- and  that  the  sum- 
mer traffic  would  distribute  the  asphaltic  filler  over  the 
surface  of  the  blocks  sufficiently  to  protect  them  against 
any  tendency  to  pit  or  rough  up  during  the  succeeding 
winter.  ° 

This  treatment  would  undoubtedly  have  been  sufficient 
if  the  work  had  been  done  in  midsummer,  but  as  it  was 
actually  done  in  the  cold  weather  of  late  November  it 
was  considered  advisable  to  add  to  the  treatment  described 


grits,  the  surplus  being  swept  off;  pouring  of  joints  with 
the  asphaltic  filler,  the  surface  treatment  and  applica- 
tion of  the  paint  coat  (Fig.  8),  and  finally  covering  with 
trap-rock  grits  (Fig.  7). 

The  area  treated  was  7184  sq.yd.,  of  which  3022  so  yd 
was  repaved  with  new  blocks;  752  sq.yd.  of  old  blocks  were 
relaid  and  3358  sq.yd.  of  old  blocks  were  left  in  their  or- 
iginal position,  receiving  only  the  joint  and  surface  treat- 
ment. Thus  57  per  cent,  of  the  old  blocks  was  reclaimed 
a  good  average  considering  the  very  bad  condition  of 
this  street.  On  other  contracts  of  a  similar  nature  the 
percentage  of  old  blocks  used  has  averaged  between  80 
and  95  per  cent. 


PIG.  S.    PAINT  COAT  WITH  SPRINKLING  OF  GRITS 

in  the  specifications  a  surface  treatment  ef  the  entire  area 
of  old  blocks.  This  consisted  of  a  paint  coat  composed 
of  crude  oil  and  a  heavy  asphaltic  maltha  of  about  12  deo- 
gravity  Be.,  mixed  half  and  half,  applied  hot  and  squee- 
geed over  the  surface,  followed  by  a  thorough  sprinkling 
with  fine  trap-rock  grits  and  lust  passing  a  20-mesh 
screen. 

The  result  demonstrated  fully  the  value  of  the  treat- 
ment. The  old  blocks  passed  through  last  winter  with- 
out exhibiting  in  the  slightest  degree  any  of  the  former 
tendency  to  break  clown  at  the  joints  or  to  pit  on  the 
surface.  1 

The  conditions  on  this  street  were  peculiar  in  that  cer- 
tain sections  and  areas  of  the  blocks  showed  very  much 
more  serious  wear  than  others.  These  worst  areas  are  fairly 
illustrated  by  Fig.  4.    These  areas  were,  of  course,  se- 
lected for  taking  up  the  old  blocks  from  curb  to  curb 
tor  the  conditions  were  such  that  no  amount  of  patching 
could  produce  a  satisfactory  surface  b 
On  other  parts  of  the  street  the  general  surface  of  the 
pavement  was  in  very  good  condition  and  the  original  con- 
tour very  well  maintained,  except  for  small  defects  here 
and  there,  particularly  along  the  gutters.    These  portions 
ot  the  street  were  repaired  as  shown  in  Fig.  5,  by  pateh- 
mg  the  defective  places  with  old  blocks  reclaimed 

Ihe  sequence  of  operations  is  the  relaying  of  the  old 
blocks  along  the  gutter  (Fig.  6),  spreading  the  trap- 
rock  grits  over  tne  surface,  filling  joints  with  the  trap-rock 


EMffimainmtEiag  ^.^nlwrny  Grade 
Crossings  aim  L©s  Angeles 

A  report  on  the  elimination  of  railway  grade  crossings 
in  the  city  of  Los  Angeles  has  recently  been  presented  to 
the  Municipal  Board  of  Public  Utilities  by  Franklin  D 
Howell,  the  board's  Chief  Engineer.  Besides  the  elimina- 
tion of  grade  crossings,  Los  Angeles  has  other  problems 
which  press  for  solution.  Among  these  are  the  rerouting 
of  its  street-car  service  to  reduce  congestion  and  increase 
speed  and  the  delays  in  the  operation  of  interurban  cars 
within  the  city. 

The  steam  railway  grade-crossing  problem  is  easier  of 
solution  in  Los  Angeles  than  in  many  other  cities  because 
all  the  steam  railways  enter  and  leave  Los  Angeles  in  the 
valley  of  the  Los  Angeles  River.    The  city's  industrial 
district  is  located  adjacent  to  the  railways  in  this  valley 
and  generally  on  the  same  level  as  the  railway  tracks.  It 
will  not  be  feasible,  therefore,  to  change  the  general  level 
of  these  railway  tracks,  and  Mr.  Howell  proposes  that  the 
principal  thoroughfares  crossing  them  and  the  industrial 
district  through  which  the  railways  run  should  be  carried 
by  overhead  viaducts.    These  should  be  wide  enough  to 
provide  for  the  street-car  traffic  as  well  as  the  vehicle  traf- 
fic and  would  thus  greatly  relieve  the  present  congestion 
and  prevent  delays  which  now  result  from  street  railways 
crossing  steam  railway  tracks  at  grade. 

Mr.  Howell  has  made  plans  for  six  of  these  viaducts  to 
have  a  minimum  of  22-ft.  clearance  over  the  railway  track 
and  14-ft.  clearance  over  streets,  increased  to  15%-ft 
clearance  over  street-railway  lines.  In  the  construction 
of  such  viaducts  he  proposes  a  two-column  bent  with 
spans  of  40  to  50  ft.  In  crossing  railroad  yards,  how- 
ever, he  advises  longer  spans  to  reduce  the  number  'of  col- 
umns that  would  be  endangered  by  derailed  rolling  stock. 
A  span  of  93  ft.  would  clear  six  tracks.  For  crossing  the 
Los  Angeles  River  he  proposes  a  double-deck  structure. 

Special  problems  arise  from  the  operation  of  the  Pacific 
Electric  By.  Co.'s  interurban  system.    This  company's 
heavy  interurban  cars,  weighing  35  to  40  tons  and  geared 
for  high  speed,  are  at  present  running  from  the  outskirts 
of  the  city  to  its  center  on  the  city  street  railway  tracks. 
These  interurban  cars  add  to  the  congestion  on  the  street 
railway  line,  while  the  delay  in  reaching  the  heart  of  the 
city  seriously  affects  the  efficiency  of  the  interurban 
service.     Mr.  Howell  therefore  recommends  that  the 
interurban  lines  should  operate  on  a  private  right-of-wa v 
and  should  be  required  to  elevate  or  depress  their  tracks 
above  or  below  the  street  surface  throughout  the  con- 
gested districts. 
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Meat  Ei&fpimeeiFajmg 
Eeviewed  by  H.  E.  Longwell* 

HEAT  ENGINEERING:  A  Textbook  of  Applied  Thermodyna- 
mics  for  Engineers  and  Students  in  Technical . Schools— 
Bv  Arthur  M.  Greene,  Jr.,  Professor  of  Mechanical  Eng  - 
neerins?  Russell  Sage  Foundation,  Rensselaer  Pol>  technic 
?nstituTe;  Sometime  Junior  Dean,  School  of  Engineering, 
University  of  Missouri.  New  York  and  London.  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xiv  +  462,  198 
illustrations.    $4,  net. 

Should  one  dissect  an  average  textbook  treating  of  any 
specific  type  of  heat  engine,  he  will  find  that  if  the  gossipy 
historical  chapters,  and  the  chapters  on  thermodynamic 
theory,  and  the  chapters  that  deal  with  pure  machine  de- 
sign, only,  and  the  chapters  that  are  written  from  commer- 
cial catalogs  with  the  aid  of  a  pair  of  scissors  and  a  paste- 
brush,  were  all  eliminated,  an  imposing  volume  will  gen- 
erally shrink  to  a  comparatively  insignificant  book. 

Since  the  same  thermodynamic  theory  applies  equalh 
to  steam  engines,  steam  turbines,  gas  engines  and  compres- 
sors for  air  and  other  fluids;  and  since  the  same  phe- 
nomena of  heat  transmission  are  common  to  boilers,  con- 
densers, evaporators,  intercoolers,  heating  coils,  refrigerat- 
ing coils,  cold-storage  rooms,  etc.,  it  is  evident  that  if  a 
textbook  has  competent  chapters  on  these  general  under- 
lying principles,  it  is  possible,  on  this  common  foundation, 
to  present  an  adequate  discussion  of  all  the  principal  spe- 
cific types  of  apparatus  in  a  series  of  additional  chapters 
so  brief  that  they  might  almost  be  called  appendices. 

This  is  what  Professor  Greene  has  done.  Emulating 
Doctor  Eliot,  who  accomplished  the  prodigious  task  of 
crowding  all  the  essentials  of  the  world's  literature  on  a 
bookshelf  five  feet  long,  he  has  succeeded  in  compressing 
a  very  respectable  library  of  works  on  heat  engineering  to 
such  a  degree  that  it  has  ample  elbow  room  on  a  bookshelf 
only  one  and  one-half  inches  long. 

The  book  opens  with  a  most  excellent  and  comprehen- 
sive chapter  on  thermodynamics,  which  the  author  char- 
acterizes all  too  modestly  as  "an  outline  only  of  the  ther- 
modynamic theory."  This  is  followed  by  a  short  chap- 
ter (10  pages)  on  Heat  Engines  and  Efficiencies,  explain- 
ing the  methods  of  reporting  the  performance,  and  giving 
a  number  of  examples  in  which  the  efficiencies  of  various 
types  of  engines  are  computed  from  the  observed  data. 
With  the  addition  of  Chapter  III  on  Heat  Transmission 
we  have  a  substantial  foundation  for  the  study  of  all 
the  various  engineering  structures  which  involve  the  prin- 
ciples discussed  in  these  three  introductory  chapters. 

Chapter  IV  deals  with  Air  Compressors;  Chapters  V 
and  VI,  with  Steam  Engines,  simple  and  multiple  expan- 
sion; Chapter  VII,  with  Steam  Nozzles,  Injectors  and 
Steam  Turbines ;  Chapter  VIII,  with  Condensers,  Cooling 
Towers  and  Evaporators;  Chapter  IX,  with  Internal  Com- 
bustion Engines,  and  Chapter  X,  with  Eefrigeration. 

From  this  brief  resume  of  the  contents,  it  will  be  seen 
that  the  work  covers  very  broadly  the  entire  field  of  heat 
engineering.  This  breadth  of  scope,  however,  is  not,  as 
one  might  suspect,  obtained  by  superficiality.   The  author 

♦General  Manager,  YVestinghouse  Air  Spring  Co.,  Smedley 
Building,  New  Haven,  Conn. 


has  selected  and  condensed  his  material  with  rare  good 
judgment,  and  has  left  unsaid  practically  nothing  that 
any  reasonable  reader  would  regard  as  essential  to  a  com- 
plete exposition  of  the  subject. 

The  author  has  wisely  refrained  from  entering  into 
the  matter  of  the  physical  construction  of  the  several 
machines  discussed,  a  subject  that  pertains  purely  to  ma- 
chine design  and  which  has  no  logical  place  in  a  work 
of  this  sort.  One  who  can  deal  ably  with  thermodynamic 
theory  is  not  apt  to  discourse  in  a  particularly  illuminat- 
ing manner  on  bearings,  cylinders,  flywheels,  governors 
and  other  mechanical  details  of  machines,  and  when  expert 
machine  designers  attempt  to  expound  thermodynamic 
theory,  they  are  often  more  amusing  than  instructive. 

Naturally  in  a  work  of  this  sort  mathematics  is  very 
much  in  evidence,  but  it  is  handled  in  an  unusually  lucid 
manner.  The' reader  will  not  be  confused  by  typographical 
errors  in  the  mathematical  expressions,  and  the  many  nu- 
merical examples  worked  out  in  detail  make  the  meaning 
and  application  of  the  formulas  readily  understandable. 

A  complete  table  of  the  symbols  used  in  the  text  and  a 
comprehensive  index  finish  off  a  well  planned  and  admir- 
ably executed  work. 

In  addition  to  being  an  excellent  textbook  for  students, 
the  practicing  engineer  will  find  it  an  efficient  and  conven- 
ient instrument  for  polishing  up  his  memory  in  spots  that 
may  have  become  rusty. 

H 

M^clhaimasts9  Hs^imdrbooSi  Revised 

Eeviewed  by  Eossiter  E.  Potter* 

AMERICAN  MACHINISTS'  HANDBOOK  and  Dictionary  of ,  ; 
Shoe  Terms  A  Reference  Book  of  Machine  Shop  and 
DrawinJ-Room  Data,  Methods  and  Definitlons-By -Fred 
H  Colvin  M  Am.  Soc.  M.  E.,  Associate  Editor  ot  the 
^American  Machinist";  author  of  "Machine  .  Shop  Arith- 
metic"  "Machine  Shop  Calculations,"  "American  Machin- 
ists''  Grinding  Book,"  "The  Hill  Kink  Books  "  etc  and 
Frank  A  Stanley  M  Am.  Soc.  M.  E„  Associate  Editor  of 
the  "American  Machinist";  author  of  "Accurate  Tool 
Work"  "Automatic  Screw  Machines,"  "American  Machin- 
ists' Grinding  Book,"  "The  Hill  Kink  Books  "  etc^  Second 
edition  thoroughly  revised  and  enlarged.  New  York  and 
London:  McGraw-Hill  Book  Co.  Leather;  4x7  m. ;  pp. 
xxvi  +  673;  numerous  illustrations.  $S. 

During  the  seven  years  since  the  publication  of  the  first 
edition  this  book  has  become  very  generally  accepted  as 
the  standard  handbook  for  machinists,  machine-shop 
foremen  and  superintendents.  The  second  edition  shows 
an  increase  of  more  than  25  per  cent.  (160  pages). 
Nearly  one-third  of  this  increase  is  comprised  in  addi- 
tions to  the  sections  on  milling  and  milling  cutters,  and 
on  horsepower,  belts  and  shafting.  Of  the  twenty  pages 
added  to  the  latter  section,  the  greater  part  presents  m 
tabular  form  unusually  complete  data  on  the  power  re- 
quirements of  various  machine  tools  under  different  con- 
ditions. In  the  section  on  milling,  ten  pages  of  the  new 
material  cover  the  Cincinnati  Milling  Machine  Co.  s 
experiments,  which  have  led  to  the  development  of  a  new 
form  of  tooth  for  milling  cutters.  It  is  of  interest  to  note 
that  the  results  of  these  tests  have  also  led  the  authors 
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to  reverse  themselves  in  their  explanation  of  the  grade  of 
finish  obtained  on  milling-machine  work.  The  major 
part  of  the  new  pages  (chiefly  tables)  in  this  section  is 
devoted  to  plain  and  differential  indexing. 

Some  twenty-five  pages  are  used  to  present  six  entirely 
new  sections,  as  follows:  Cold  Saws;  Turning  and  Bor- 
ing; Oilstones  and  Their  Uses;  Broaches  and  Broachino- 
Steam  Hammers  and  Drop  Forgings;  Knots,  Eyebolts,' 
Kopes  and  Chains.    In  the  section,  on  broaching,  the 
b.  A.  E.  standards  are  given  for  six  and  ten-splined  holes 
Many  users  of  the  book  will  wonder  why  the  S  A  E 
standards  for  square  broached  fittings  '  were  omitted] 
Other  important  additions  are  to  the  sections  on  Spiral 
Cears,  eleven  pages ;  Grinding  and  Lapping,  twelve  pages; 
Screw  Machine  Tools,  six  pages;  Miscellaneous  Tables 
seven  or  eight  pages,  including  dimensions  and  capacity 
tables  for  the  leading  types  of  modern  ball  bearings. 

Noticeable  effort  has  been  made  to  improve  the  book  in 
other  ways  besides  the  addition  of  new  material.  Most 
commendable  perhaps  of  these  improvements  is  the  reduc- 
tion to  a  more  reasonable  size  of  some  of  the  simpler  line 
cuts.  The  authors  have  succeeded  in  adding  not  a  little 
to  the  convenience  and  value  of  the  book.  There  is  one 
careless  error,  in  the  use  of  an  arithmetical  sign,  on 
p.  403,  that  has  been  carried  over  from  the  first  edition 
It  is  not  a  mistake  that  will  be  apt  to  cause  much  mis- 
understanding, but  it  sets  a  bad  example  to  one  class  of 
users  of  the  book  and  may  diminish  the  respect  of  another 
class. 
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Eiagiimeerfsag  Ee©ia®sial<es 
Reviewed  by  Leonard  Metcalf* 

ENGINEERING    ECONOMICS;     First    Princinles    Rv  t„», 
Charles   Lounsbury   Pish    M    Am    W    r    In     aY  l°hn 

The  author  states  that  his  "book  is  intended  to  meet 
the  first  needs  of  the  student  and  to  render  effective 
service  m  the  office,"  and  that  it  was  written  "in  the 
belief  that  to  the  engineer  a  working  knowledge  of  first 
principles  is  as  essential  in  the  economics  as  in  the 
mechanics  of  structures;  and  that  special  study  and  drill 
m  the  application  of  principles  is  as  advantageous  in  the 
one  case  as  in  the  other."  The  object  of  the  author  is  a 
worthy  one  and  the  book  gives  evidence  of  careful  study 
and  thought.  J 

The  treatment  appears  to  the  reviewer  didactic  and 
unfortunate.  A  simple  and  more  direct  approach, 
reasoning  from  well-selected  examples  to  principles'  would 
seem  likely  to  be  more  interesting  to  the  student  and  to 
give  point  to  the  individual  character  of  most  economic 
engineering  problems.  Completeness  of  treatment  in 
such  problems  is  rarely  to  be  obtained  in  practice,  and 
the  most  rehable  estimator  is  the  one  who  has  the  keenest 
sense  of  the  important  elements  in  his  problem,  coupled 
with  the  most  direct  and  simplest  methods  of  approach 
to  and  solution  of  it.  mile  it  is  desirable  that  the 
student  should  be  instructed  in  the  general  methods  of 
analysis  and  application  of  formulas,  it  is  of  far  o-reater 
importance  that  he  should  develop  a  sense  of  perspective 
be  shown  how  to  grasp  the  really  important  elements  of 
hwproUem,  and  then  work  out  in  the  simplest  manner 

♦Consulting:  Engineer,  14  Beacon  St..  Boston,  Mass. 


his  analysis  or  formula  indicating  the  influence  of  the 
various  factors. 

One  of  the  greatest  dangers  in  much  of  the  cost 
estimating  or  valuation  being  done  today  lies  in  the 
failure  to  grasp  and  weigh  the  relative  importance  of  the 
various  factors  involved,  including  hazard  and  the  human 
problem,  and  in  the  failure  to  make  proper  allowance 
tor  the  different  conditions  surrounding  the  different 
works,  cost  records  of  which  have  been  obtained,  and  to 
compare  the  sum  of  the  assembled  individual  cost  sheets 
ot  different  branches  of  the  work  with  the  final  actual 
cost  of  the  entire  work.    It  is  the  failure  to  do  this  that 
has  brought  the  estimates  of  so  many  engineers  into 
disrepute,  as  unreliable  in  the  opinion  of  bankers,  owners 
and  builders  of  such  works.    The  author's  failure  to 
emphasize  this  side  of  the  subject  is  unfortunate,  as  is 
the  purely  mathematical  rather  than  constructive  method 
ot  treatment  adopted  by  him. 

After  a  brief  introduction,  the  elements  of  the  problem 
ot  economic  selection  are  treated,  including  simple  and 
compound  interest,  sinking  funds  and  annuities,  first  cost 
and  salvage  value.  In  discussing  the  latter  the  term 
depreciation  is  given  a  significance  totally  at  variance 
with  accepted  practice— depreciated  value  being  defined 
as  salvage  value.  Elements  of  yearly  cost  of  service 
amortization,  interest  and  other  fixed  charges,  operation' 
maintenance  and  outstanding  data  are  then  discussed' 
Next  estimating  is  taken  up.  This  includes  general 
practice,  effect  of  laws  of  error,  and  quantities  of  some 
particular  types. 

The  solution  of  the  problem  of  economic  selection  is 
then  treated  under  four  bases :  Yearly  cost  of  service 
the  capitalized  cost  of  service,  cost  per  unit  of  service' 
and  capitalized  cost  per  unit  of  service,  per  year.  This 
is  followed  by  methods  of  procedure  for  economic  selec- 
tion, with  examples. 

A  fair  bibliography,  depreciation  and  life  tables,  and 
tables  of  formulas  follow. 

The  book  is  disappointing  from  the  point  of  view  of 
the  practicing  engineer  and  might  advantageously  be 
simplified  from  that  of  the  student,  as  it  tends  to  brino- 
mto  undue  prominence  formulas  rather  than  methods 
and  the  relative  importance  of  the  elements  of  the 
problem. 


AN   INTRODUCTION   TO   TOWN    PLANNTNC  •    A    Wo„*k  i 

Jof ft  fags-  2.S^H?H 

gffiSte;  London?  SS&  V^V^ 

In  contrast  with  most  of  the  other  books  on  town  or 
city  planning,  this  volume  is  small,  handy,  and  contains 
but  few  illustrations — all  line  cuts. 

After  a  brief  but  interesting  review  of  the  history  of 
town  planning  the  author  takes  up  the  powers  of  local 
authorities  under  the  earlier  by-laws  and  the  1909  Town 
Planning  Act.  He  then  considers  some  of  the  practical 
details  of  the  preparation  of  town  plans  and  passes  on  to 
A  Town  Planning  Tour,"  which  consists  of  brief  notes 
on  salient  features  of  the  plans  of  a  number  of  British 
and  Continental  cities.  Appendixes  deal  with  garden 
cities  and  suburbs,  examples  under  the  Town  Planning 
Act  of  1909,  and  extracts  from  Congressional  resolutions, 
from  the  procedure  schedule  of  the  Town  Planning  Act 
and  from  a  few  books  and  papers  on  town  planning: 
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As  may  be  inferred,  most  of  the  space  is  devoted  to 
British  practice,  which  is  exactly  what  many  people  this 
side  the  Atlantic  would  like  to  know  about.  The  other 
matter  in  the  book,  however,  is  perhaps  of  more  interest 
to  Americans  generally.   The  book  is  readable. 

B 

A  Contractors9  T®2stfo@®fe 

twf  FCONOMICS  OF  CONTRACTING:  A  Treatise  for  Con- 
tractorsEngineers    Manufacturers,  Superintendents  and 
Foremen    Engaged    in    Engineering    Contracting  Work 
Foremen^  Mgageu  HaBuer    Construction  Economist; 

Ed  tor'  of^rcontractor."     Chicago    (Rand    McNa  ly 
Building):  E.  H.  Baumgartner.    Cloth;  6x9  in.,  PP. 
27  illustrations.  $2.50. 

The  earlier  volume  of  this  two-volume  work  (reviewed 
in  Engineering  News,  Feb.  15,  1912,  p.  325)  laid  down 
the  principle  that  contracting  had  now  become  a  profes- 
sion and  as  such  could  be  successfully  discussed  in  a  text- 
book. As  was  pointed  out  in  the  review  of  that  first 
volume,  however,  contracting  is  primarily  a  business  and 
one  of  the  most  complicated  businesses  in  the  world.  Its 
principles,  therefore,  may  be  broadly  outlined  in  any  text- 
book, but  the  essentials  of  its  practice  are  hardly  reducible 
to  words.  In  so  far  as  it  is  possible  to  make  such  reduc- 
tion, Mr.  Hauer  has  succeeded  admirably,  but  the  fact  re- 
mains that  his  two  volumes  are  for  the  most  part  inter- 
esting and  instructive  reading  for  the  present  or  prospec- 
tive contractor  rather  than  a  vade  mecum  or  handbook 
without  which  his  business  would  suffer. 

The  second  volume  seems  to  have  been  conceived  after 
the  first  was  written,  for  there  are  many  duplications  of 
thought  and  hardly  any  strict  differentiation  of  subject 
matter  in  the  two  volumes.    This  does  not  prevent  the 
second  part  from  having  much  that  is  new  and  interesting, 
because  the  subject  is  so  broad  that  complete  treatment 
could  not  be  expected  in  one  volume.   The  chapter  head- 
ings of  Volume  II  are  as  follows:    Estimating  and  Bid- 
ding upon  Contracts;  Making  Contracts  and  Obtaining 
Bonds;  Financial  End  of  Contracting;  Preventing  Law 
Suits;  Planning  Construction  Jobs;  Handling  and  Train- 
ing Men;  Office  Filing  Systems;  Organization  of  a  Con- 
struction Company;  Lines  of  Contracting  and  Specializa- 
tion and  the  Standing  of  Contractors.  Generalizing  broad- 
ly it  might  be  said  that  the  chapters  on  office  systems 
and  financial  organization  will  prove  the  most  valuable 
part  of  the  book  and  the  sections  devoted  to  the  handling 
of  men  will  be  read  with  the  most  interest.   Those  chap- 
ters which  attempt  to  outline  methods  of  work  could  well 
have  been  omitted. 

B 

English  Sw^eyos3©9  Hs^adlb©®I& 

SURVEYING  AND  BUILDING  CONSTRUCTION  for  Agricul- 

«t,,rtif«T  in  Agriculture  of  London  University,  and  A.  F. 

London:  Longmans,  Green  &  Co.  Cloth,  bX9  in.,  pp.  *"»  -r 
339;  222  illustrations.    $3,  net. 

A  typically  English  book.  It  combines  subjects  which 
are  never  associated  in  a  single  textbook  in  this  country, 
and  it  contains  many  terms  wholly  unfamiliar  to  Amer- 
ican engineers.  Judging  by  the  text,  the  work  of  an  Eng- 
lish surveyor  includes  farm  building  construction  and  a 
variety  of  things  under  farm  management  and  the  hand- 
ling of  estates  which  have  never  been  grouped  into  a  dis- 
tinct profession  on  this  side  of  the  water. 


The  text  is  both  elementary  and  practical.  The  first 
chapter  on  mensuration  includes  much  elementary  matter, 
tables,  etc.,  usually  to  be  had  in  our  engineering  pocket- 
books.  Rules  are  given  for  ascertaining  the  contents  of 
ash  heaps,  the  weight  of  cattle,  the  contents  of  dung  heaps, 
of  haystacks,  cornstacks,  etc.— information  of  a  character 
which  is  rarely  if  ever  found  in  American  books. 

It  would  seem  that  Gunter's  chain  (invented  by  Ed- 
mund Gunter  in  1620)  is  still  universally  used  for  rural 
surveys.  The  steel  tape,  now  so  exclusively  used  for  all 
survey  work  in  this  country,  is  in  England  used  for  land 
surveys  "when  very  accurate  measurements  are  required." 
Acres  there  are  still  divided  into  roods  and  perches. 

Surveying  equipment  consists  of  ranging  rods,  poles, 
pickets,  pegs  or  false  pickets,  offset  poles,  etc.  Even  the 
standard  field  notebook  is  different  from  ours,  being  8  in. 
long  by  41/2  in.  wide  and  opening  on  the  end  instead  of 
on  the  side.  The  notes  are  not  kept  in  the  same  manner 
either;  the  traverse  is  generally  represented  by  a  double 
line  with  station  distances  written  between.  Instrument 
station  distances  are  inclosed  in  rings. 

Surveying  instruments,  to  judge  from  the  illustrations, 
are  of  the  type  which  was  used  in  this  country  about  1850 ; 
at  least  some  similar  illustrations  of  levels  and  theodolites 
may  be  found  in  a  Pike's  catalog  of  surveying  instruments 
published  in  New  York  in  the  fifties.  These  include  a 
theodolite  with  high  standards,  with  the  vertical  arc  be- 
tween the  standards,  such  as  few  engineers  in  this  country 
are  old  enough  to  remember  having  seen  in  use. 

Under  building  construction  is  the  usual  collection  of 
material  on  brick  laying  and  masonry,  carpentry  and  join- 
ery, to  be  found  in  many  of  our  American  handbooks. 
There  are  a  short  chapter  on  hygiene  (of  the  farm)  and 
several  pages  of  regulations  of  the  local  government  board 
on  dairy  sanitation,  farm  water-supplies,  drainage,  etc. 
There  is  probably  much  of  interest  to  American  agricul- 
tural students  in  these  parts  of  the  book,  although,  as  we 
have  endeavored  to  show,  there  is  little  in  the  chapters  on 
surveying  that  is  common  to  American  practice. 

m 

F1FTT>  BOOK  OF  AMERICAN  TREES  AND  SHRUBS :  A 
Concise  Description  of  the  Character  and  Color  of  Species 
Common  Th.oSghout  the  United  States.  Together  with 
Maps  Showing  Their  General  Distribution— By  F.  Schuy- 
ler Mathews  author  of  "Field  Book  of  American  Wild 
Flowers ''  ^Fietd  Book  of  Wild  Birds  and  Their  Music, 
"Familiar  Life  of  Field  and  Forest,"  Familiar  Features 
of  the  Roadside.  f .  New  York  and  London  ^/fo^Kd 
Sons.  Cloth;  4x7  in.;  pp.  xvn  +  465,  profusely  lilusuaieu. 
$2,  net. 

Those  who  wish  a  small  book  to  aid  in  the  identification 
of  the  trees  and  shrubs  of  North  America  and  to  give 
some  general  information  regarding  their  physical  charac- 
teristics, industrial  uses  and  geographical  range  will  find 
this  volume  both  useful  and  handy.    The  author  states 
that  he  has  given  particular  attention  to  the  esthetic  side 
of  his  subject,  including  color,  form  and  proportion,  and 
to  scientific  accuracy,  particularly  in  his  descriptive  no- 
menclature. „ 
The  plan  of  the  book  is  to  give  a  general  description  ot 
the  tree  or  shrub  under  consideration,  particulars  of  its 
bark,  branching  system,  foliage,  flowers  and  fruit,  and 
then  to  state  its  geographical  range  and  the  character  and 
value  of  its  wood  for  timbsr  purposes  (if  a  tree).  Pen 
sketches  of  two-thirds  natural  size  show  the  leaves,  flower 
and  fruit  of  many  of  the  trees  and  shrubs  described  m  the 
text,  and  water-color  and  crayon  sketches  give  general  im- 
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pressions  of  the  looks  of  typical  specimen  trees.  Detail 
views  of  the  bark  of  18  trees  serve  as  a  key  for  the  identi- 
fication of  trees  by  their  bark.  By  similar  ingenuity  the 
distribution  of  trees  and  shrubs  throughout  the  United 
States  is  shown  by  a  series  of  70  maps.  Beneath  each  map 
are  page  references  to  the  description  of  the  several  trees, 
the  location  of  which  is  shown  by  it.  A  few  other  maps' 
and  diagrams  add  to  the  value  and  interest  of  the  book. 
An  index  by  common  and  botanical  names  completes 
the  volume. 


Eleetrfcsa  Kmgim®<sT>mB  Has&dbooR 

AMERICAN  HANDBOOK  FOR  ELECTRICAL  ENGINEER?. 
A  Reference  Book  for  Practicing  Engineers  and  Student 
of  Engineering— Compiled  by  a  Staff  of  Specialists  Harold 
Pender,  Editor-in-Chief;  Professor  of  Electrical  Engineer- 
T?i?nt^lr'nSlty-  of  .Pennsylvania;  formerly  Director  of 
Electrical  Engineering  Research  Laboratory  Massachu- 
setts Institute  of  Technology.  New  York :  John  w!fev  & 
Sons,  Inc.  London:  Chapman  &  Hall.  Flexible  leather^ 
4x7  in.;  pp.  xviii  +  2023;  illustrated.    $5,  net  leatner. 

With  at  least  two  good  handbooks  for  electrical  engi- 
neers available,  this  one  may  be  expected  to  show,  and 
it  does  show,  every  evidence  of  careful  and  deliberate 
editing. 

To  many  engineers,  especially  those  dealing  with  the 
more  practical  application  of  electricity  and  electrical 
machinery,  this  volume  will  make  a  stronger  appeal  than 
some  earlier  ones  because  of  the  wide  separation  of  theo- 
retical discussion  and  practical  description  and  the  ar- 
rangement of  relatively  short  notes  in  alphabetical  order. 
To  other  engineers,  particularly  designers,  the  absence  of 
logical  grouping  for  sequence  may  prove  disconcerting. 

With  the  present  arrangement  a  very  good  index  is  es- 
sential, since  few  persons  would  make  the  same  alphabeti- 
cal distribution  of  topics.  A  high  degree  of  excellence 
has  been  secured  in  the  index,  though  there  still  remain  a 
few  tortuous  paths  before  some  seekers  will  locate  the  in- 
formation which  they  desire.  For  instance,  one  trail  leads 
to  shunt  wound— see  name  of  apparatus,"  "dynamos— see 
generators  and  motors,"  and  "generators,  direct-current 
....  field  winding,  671  .  .  .  . »  etc.,  before  the 
reader  rounds  up  the  several  items  which  may  cover 
shunt-wound  dynamos."  This  may  possibly  be  excused 
by  the  claim  that  no  self-respecting  electrical  engineer 
would  ever  refer  to  "dynamos." 

The  scope  of  the  handbook  is  very  broad  indeed,  giving 
as  it  does-in  addition  to  the  principles  and  phenomena 
of  electricity  and  magnetism,  to  all  sorts  of 'electrical  in- 
struments, apparatus,  service  equipment,  practices  and 
methods,  and  to  closely  related  non-electrical  matters— 
approximately  350  pages,  or  18  per  cent,  of  the  whole  text 
on  non-electrical  matters  of  not  very  close  relation.  Such 
topics  include  the  economic  ideas  of  depreciation,  interest 
and  annuities;  notes  on  general  materials  like  timber 
brick  and  concrete  masonry,  irons  and  steels,  fuels,  gases' 
acids  and  explosives,  and  also  notes  on  mechanics  and 
common  machinery,  simple  structures,  steam  engineering 
and  thermodynamics,  hydraulics,  dam  construction,  and 
waterwheels. 

The  book  is  so  comprehensive  in  its  purely  electrical 
features  that  a  detailed  summary  and  criticism  of  its 
contents  cannot  here  be  attempted.  It  must  suffice  to 
state  that  a  careful  examination,  coupled  with  a  few  weeks 
of  desk  reference,  gives  every  indication  of  a  comprehen- 
sive but  concise  treatment  reasonably  responding  to  a  va- 
riety of  demands  for  information.    The  general  inclusion 


of  cost  data  and  a  bibliography  for  each  topic  is  sure  to 
merit  approval,  even  though  the  cost  figures  can  give  only 
a  general  idea  of  expense  and  the  bibliographies  reflect 
some  personal  preferences  and  lapses. 

Study  of  a  few  sections  will  show  the  typical  treatment 
of  electrical  subjects  to  be  found  throughout  the  book. 

For  instance,  the  chapter  on  "Primary  Batteries"  briefiv 
but  effectively  passes  over  fields  of  service,  theory  of  action 
and  features  of  typical  cells  in  five  pages,  while  four 
pages  are  devoted  to  dry  cells,  their  life,  service,  capacity 
testing  and  cost  (dry  batteries  have  become  of  surprisingly 
great  commercial  importance). 

"Storage  Batteries"  illustrates  a  more  extended  treat- 
ment of  a  subject.  The  theory  and  design  of  the  alkaline 
(Edison)  type  are  given  in  2y2  pages;  performance  fea- 
tures require  about  four  pages;  testing,  one  page;  dimen- 
sions, weight,  cost,  etc,  n/2  pages.  The  lead  type  of 
storage  battery  is  similarly  discussed  in  17  pages.  Appli- 
cations of  storage  batteries  in  general  are  given  in  16 
pages. 

The  distribution  of  the  component  parts  of  a  broad  sub- 
ject is  well  shown  by  "Electric  Lighting  "    This  is  taken 
up  under  the  separate  topics  of  electric  arc,  are  lamps  in- 
candescent lamps,  distribution  and  transmission  systems 
laws  of  vision,  laws  of  illumination,  photometry,  photo- 
metric quantities,  street  illumination  and  interior  illu- 
mination.    Under  "Arcs"  are  brief  notes  on  current 
through  metallic-vapor  streams,  temperatures,  luminosity 
voltage-current  relations,  musical  arcs,  high-frequency  os- 
cillations caused  by  arcs,  etc.    Under  "Arc  Lamps"  are 
such  subtopics  as  voltage  drops,  increasing  luminosity 
commercial  open  and  inclosed  arcs  (with  tabulated  per- 
formance data),  flaming  and  magnetite  arcs,  regulating 
mechanisms,  mercury-vapor  lamps,  and  first  and  annual 
costs.    Under  "Incandescent  Lamps"  are  short  descrip- 
tions of  incandescence  phenomena,  commercial  carbon- 
and  metal-filament  types,  typical  performance  data  (which 
are  already  somewhat  incomplete  due  to  six  months'  ad- 
vance in  the  development  of  certain  tungsten  lamps) 
cost  of  light,  reflectors,  etc.    Under  "Distribution  and' 
Iransmission  Systems"  are  found  fairly  complete  notes  on 
constant-current  and  constant-potential  lines,  direct  and 
alternating  systems,  typical  city  circuits,  efficiency,  regu- 
lation, load  balance,  etc.    "Laws  of  Illumination"  covers 
the  fundamental  "inverse-square"  and  "cosine"  laws  for 
the  propagation  of  light  and  illumination  calculations 
Interior  Illumination"  describes  direct,  indirect  and 
semi-mdirect  disposition  of  illuminants,  quantity  of  light 
required  for  various  arrangements,  best  location' of  lamps 
and  maintenance.    "Street  Illumination"  gives  the  re- 
quirements of  various  streets,  types  of  lamps  available, 
desirable  spaemgs  and  suspension  heights,  and  costs 
Under  "Photometry"  is  presented  a  review  of  laboratory 
practice  m  measuring  candlepower  and  flux-distribution 
characteristics  of  illuminants.    "Photometric  Quantities"' 
defines  the  terms  involved.    "Laws  of  Vision"  includes  a 
summary  of.  the  rod-cone  theory,  and  of  intensity,  exten- 
sity,  color  and  duration  sensations.    It  summarizes  data 
on  amount  of  light  flux  needed  for  best  vision. 

^'IlRBAL^ES^Hef1?^  ^\^M  GEBIETE  DES  WAS- 
6ffentlich?n  A^hP  tin  §2  Auft,a&e  c'es  Ministerium  der 
&  Soh.  Rprlin  n„  Heran1S8'egeben  von  Wilhelm  Ernst 
12  Matks  '        many-    Paper;  11x14  in'    Yearly  price, 

An  index,  with  abstracts,  covering  periodical  litera- 
ture in  the  field  of  hydraulic  construction  is  something 
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new  in  the  publishing  world.  This  is  its  first  issue, 
Heft  I.  We  are  not  informed  how  often  it  is  to  ap- 
pear, but  the  price  of  annual  subscription  is  stated. 
The  scheme  of  grouping  is  to  place  all  the  matter  under 
about  110  heads.  In  each  issue  all  the  abstracts  under 
"Sewerage,"  for  example,  are  placed  together,  and  oc- 
cupy one  or  more  quarter-page  units,  each  headed  by 
the  words  "Entwasserung  von  Stadten  (siehe  auch  Ab- 
wasser.)" 

The  arrangement  is  designed  for  clipping  and  filing. 
Each  page  is  ruled  into  quarters  ijV^/s  in->  treated 
as  units  which  may  be  clipped  out  and  filed  in  a  card  file 
of  corresponding  size.  The  paper  is  heavy,  for  this  pur- 
pose, and  the  printing  is  on  only  or  3  side. 

BUILDING  THE  NEW  RAPID-TRANS  LT  SYSTEM  OF  NEW 
YORK  CITY— By  Fred  Lavis.  From  Personal  Studies  for 
"Engineering  News,"  with  Use  of  Official  Data  and  Photo- 
graphs of  the  Public  Service  Commission  .  (Containing 
also  Design  of  the  New  Elevated-Railway  Lines  oy  Mau- 
rice E.  Griest,  Assistant  Designing  Engineer,  Public  Ser- 
vice Commission  for  the  First  District  )  [Reprinted  trom 
"Engineering  News."]  New  York  and  Londo,.:  McGraw- 
Hill  Book  Co,  Inc.  Cloth;  9x12  in.;  pp.  78;  99  illustrations. 
$1.50. 

In  presenting  this  collection  of  carefully  prepared  mat- 
ter the  publishers  perform  a  creditable  service  in  making 
generally  available  a  comprehensive  study  of  subway- 
building  methods.  Fred  Lavis'  observations  of  the  way 
different  contractors  on  the  New  York  subways  are  hand- 
ling their  work  are  no  doubt  the  better  for  being  based 
on  years  of  experience  in  construction.  This  is  fortunate 
in  view  of  the  fact  that  no  summary  of  the  construction 
methods  has  been  published  by  the  Public  Service  Com- 
mission or  by  other  competent  source.  Probably  it  will 
be  some  years  before  any  such  summary  will  be  issued, 
if  at  all.  Until  then  Lavis'  account  is  the  only  thorough 
collection  of  data  available. 

Special  mention  is  due  M.  E.  Griest's  complete  state- 
ment of  how  the  New  York  elevated-railway  lines  were 
designed.  First-class  structural-steel  practice  is  repre- 
sented in  these  lines,  and  careful  analysis  and  reasoning 
were  employed  in  fixing  the  details.  Mr.  Griest's  mono- 
graph is  a  classic  of  the  subject. 

m 

RTTTTjDING  CODE  RECOMMENDED  BY  THE  NATIONAL 
BOARD  OF  FIRE  UN DED WRITERS,  NEW  YORK:  An 
Ordinance  Providing  for  Fire  Limits,  and  Regulations 
Govern™!  the  Construction,  Alteration,  Equipment,  Re- 
niir  or  Removal  of  Buildings  or  Structures.  Fourth  Edi- 
son! RevisTd  New  York  (7f  William  St.)  :  National  Board 
of  Fire  Underwriters.   Linen;  5x8  in.;  pp.  326,  illustrations. 

Nominally  this  is  a  revision   (4th  edition)   of  the 
"model"  building  code  first  prepared  by  the  National 
Board  of  Fire  Underwriters  in  1905.    In  reality  it  is  a 
completely  new  building  code  and  may  be  described  as  one 
of  the  most  progressive  documents  in  this  field  which  has 
come  out  in  recent  times.    The  structural  and  fire-pro- 
tection elements  of  the  code  have  been  revised  throughout. 
The  question  of  incombustible  roofings  is  treated  quite 
carefully,  and  a  test  for  degree  of  inflammability  is  given. 
Just  as  radical  are  the  requirements  for  certificates 
of  occupancy  for  buildings;   for  certain  occupancies 
sprinklers  are  required.    Drastic  new  provisions  are 
made  for  fire  escapes ;  ordinary  iron  balconies  connected 
by  ladders  or  steps  are  not  regarded  as  fire  escapes  except 
under  special  circumstances.    In  general,  horizontal  exits, 
smokeproof  towers  and  outside  stairways  are  called  for. 
Exits  are  proportioned  according  to  the  number  of  occu- 
pants instead  of  floor  areas.    The  new  Forest  Service 
grading  rules  for  timber  are  included,  and  load  tables 


for  timber  beams  are  given,  based  on  considerably  higher 
fiber  stresses  than  heretofore  used,  namely,  1600  and  1200 
lb.  per  sq.in.  for  yellow  pine  of  grades  1  and  2,  1500  lb. 
for  Douglas  fir,  1*000  lb.  for  spruce  or  Norway  pine,  1300 
lb.  for  western  hemlock,  and  1400  lb.  for  oak. 

The  inclusion  of  full  specifications  for  the  use  of 
hollow  blocks  in  walls,  without  discrimination,  may  also 
be  considered  a  progressive  requirement. 

Every  one  concerned  witli  the  administration,  prepara- 
tion or  improvement  of  building  codes  needs  the  book, 
and  all  who  contemplate  building  a  house  should  study 
its  provisions. 

A  useful  classified  reference  list  of  books  and  articles  on 
city  planning  has  just  been  published  by  the  Public 
Library,  Eiverside,  Calif. 

m 

A  pamphlet  of  rules  and  instructions  for  the  guidance 
of  applicants  for  the  approval  of  plans  for  the  repair, 
alteration  and  construction  of  dams  has  been  prepared  by 
the  engineering  department  of  the  Water  Supply  Com- 
mission of  Pennsylvania  (Harrisburg).  Specimen  plans 
are  shown. 

m 

A  bulletin  on  "The  Regulation  of  the  Jitney  Bus,"  by 
Andrew  Linn  Bostwick,  Librarian,  Municipal  Reference 
Branch,  has  been  issued  by  the  St.  Louis  Public  Library. 
It  contains  a  useful  digest  of  the  municipal  ordinances 
which  have  been  enacted  in  some  twenty-five  cities  of  the 
United  States  where  jitney  busses  have  been  extensively 
used. 

® 

A  complete  account  of  the  construction  of  the  new  me- 
chanical filtration  plant  at  St.  Louis,  Mo.,  the  largest  of 
its  type  in  the  world,  is  contained  in  the  Annual  Report 
of  the  Water  Commissioner  of  St.  Louis  for  1914-15,  just 
received.  The  report  contains  much  matter  descriptive 
of  the  St.  Louis  water-works  not  generally  found  in  a 
publication  of  this  kind.  There  is  also  a  bibliography  of 
all  publications,  articles,  etc.,  on  the  water-works  from 
18G5  to  1914.  A  supplemental  report  on  water-supply  by 
Edward  E.  Wall,  Water  Commissioner,  covers  in  detail  the 
improvements  authorized  in  1912  and  now  practically 
completed,  including  the  filter  plant,  which  was  described 
by  Mr.  Wall  in  Engineering  News  of  Oct.  23,  1913.  Other 
features  of  the  new  construction  have  also  been  described 
in  the  issues  of  Dec.  25,  1913,  May  14,  1914,  and  Jan.  28, 
1915. 

a 

There  are  now  available  for  distribution  the  standard 
specifications  adopted  by  the  American  Society  of  Munici- 
pal Improvements  at  Boston  in  1914  for  Sheet  Asphalt 
Pavino-'  Brick  Paving,  Creosoted  Wood-Block  Paving, 
Stone-Block  Paving,  Cement  Concrete  Paving,  Broken 
Stone  and  Gravel  Roads  ai  d  Sewer  Construction.  The 
specifications  for  Bituminous  Paving  are  not  yet  issued, 
but  are  kept  waiting  for  a  report  of  the  committee  on  bi- 
tuminous paving.  George  W.  Tillson,  Consulting  Engi- 
neer of  the  Borough  of  Brooklyn,  New  York  City  is 
Chairman  of  General  Committee  on  Standard  Specifica- 
tions The  specifications  are  copyrighted  but  any  munici- 
pality will  be  given  th;  right  to  use  them  or  any  part  ot 
them  upon  application  to  the  secretary  of  the  society.   1  he 
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separate  specifications  in  pamphlet  form  are  25c.  each  and 
the  complete  set  of  eight  may  be  had  in  a  bound  volume 
for  $2.  They  may  be  obtained  of  Charles  C.  Brown,  Sec- 
retary of  the  American  Society  of  Municipal  Improve- 
ments, 702  Wulsin  Building,  Indianapolis,  Ind. 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.    Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.    Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.    Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  m  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 
GARDNER  AIR-LIFT  PUMPING:  Condensed  Suggestions  for 
the  Installation  of  an  Air-Lift  System  of  Water  Pumping 
—Some  Tables  of  Efficiency,  also  Some  Descriptive  Data 
of  Various  Standard  Types  of  Gardner  Air  Compressors 
Qumcy,  111.:  The  Gardner  Governor  Co.    Paper;  6x9  in  : 
pp.  16.  ' 
A  catalog  which,  besides  describing  the  compressors  of 
this  manufacturing  company,  gives  a  very  interesting  and 
complete  discussion  of  air-lift  pumping.    It  describes  several 
ways  of  piping  the  well  for  air  lift  and  reviews  the  advantages 
or  the  system.    One  table  gives  pressure  and  amount  of  air 
required  to  raise  water,  and  another  one,  the  horsepower  re- 
quired to  compress  air. 

THE™r£PL9RADO    STATUTE    INCH    AND    SOME  MINER'S 
INCH  MEASURING  DEVICES— By  V.  M.  Cone.  Bulletin 
No.  207,  based  on  the  work  done  in  the  hydraulic  labora- 
tory at  Fort  Collins,  Colorado,  under  a  cooperative  agree- 
ment between  the  Colorado  Experiment  Station  and  the 
Office  of  the  Experiment  Stations,  United  States  Depart- 
ment of  Agriculture.    Fort  Collins,  Colo.:  Colorado  Ex- 
periment Station.    Paper;  6x9  in.;  pp.  16;  illustrated 
FORESTRY  IN  RELATION  TO  CITY  BUILDING:  An  Address 
fey  T^   P'  -^uk-e0ns-™  Thro°P   College  Bulletin,   July,  1915. 
Pasadena,  Calif.:  Throop  College  of  Technology.  Paper- 
6x8  in.;  pp.  34;  illustrated. 
The  author  urges  reforestation  and  also  fire  control  in 
forested  areas.   He  states  that  the  yield  of  the  collecting  area 
°L       tPas.adena  water-supply  has  doubled  since  1899  and 
attributes  it  to  the  absence  of  fires  in  that  area— the  last 
large  fire  having  occurred  in  1895,  when  at  least  12  of  the  20 
sq.mi.  of  drainage  area  was  burned  over. 

GUIDEBOOK  OF  THE  WESTERN  UNITED  STATES— Wash- 
ington, D.  C:  Superintendent  of  Documents.  Paper-  6x9 
in.;  illustrated. 

Part  A— The  Northern  Pacific  Route,  with  a  Side  Trip  to 
Yellowstone  Park— By  Marius  R.  Campbell  and  Others. 
-tJiuietm  oil. 

Part  B— The  Overland  Route,  with  a  Side  Trip  to  Yellow- 
stone Park— By  Willis  T.  Lee,  Ralph  W.  Stone,  Hoyt  S. 
Gale  and  Others.   Bulletin  612 
TvL9-  °i.thlr  of  tn.ese  interesting  and  useful  guidebooks  will 
be  published,  covering  the  Santa  Fe  route  and  the  Shasta  route 
and  Coast  Line.    Owing  to  the  possible  large  demand  and  the 
limited  number  of  copies  available,  those  wishing  the  guide- 
books must  obtain  them  from  the  Superintendent  of  Public 
Documents,  price  $1  each. 

WATER  PURIFICATION  PLANTS  AND  THEIR  OPERATION 
—By  Milton  F.  Stein,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer  Cleveland  Filtration  Plant.  New  York:  John 
Wiley  &  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth- 
6x9  in. ;  pp.  vm  +  258;  95  illustrations,  11  charts.  $2.50! 

HISTORY  OF  THE  PANAMA  CANAL:  Its  Construction  and 
Builders— By  Ira  E.  Bennett.  Associate  Editors:  John  Hays 
Hammond,  Patrick  J.  Lennox,  B  A  ,  Litt  D  WillianT  Tn 
seph  Showalter,  Cap*.  Philip  Andrews,  U.  S.  N  Rupert 
B  ue  M.  p.,  D  P  H.  J.  Hampton  Moore.'  Builders'  Edition 
Washington,  D.  C:  Historical  Publishing  Co.  Cloth-  7x11 
in.;  pp.  583;  illustrated.    $5.  1    x  1 

INTERNATIONAL  ASSOCIATION  FOR  THE  PREVENTION 
OF  SMOKE:  Proceedings  of  Annual  Convention  Held  at 

W»m*  Q  a£ld-fr-  m1C5"  Se,pt-  9-U'  1914-     Chicago  (608  City 
Hall):  S.  H.  Viall,  Secretary.    Paper;  6x9  in  ;  pp  79 

THE  MANNHEIM  (COMPLETE  MANUAL)  AND  THE  DU- 
K&1S*  ^  RU^S-By  William  Cox.  Hoboken,  nTj. : 
Keuffel  &  Esser  Co.   Paper;  6x9  in.;  pp.  60;  illustrated  50c 

M°DTho^,S;VvM?IN(;-  ILLUSTRATED:  A  Comprehensive  and 
^,r^e^y^actl^Woj}i  on  tne  Modern  and  Most  Ap- 
W  ?f™p,h°d|  °f  Plum.binS  Construction;  the  Standard 
York  for  Plumbers,  A  rchitects,  Builders,  Property  Owners 
^.oards  of  Health  and  Plumbing  Examiners,  and  for  Trade 
Classes  m  Plumbing— By  R.  M.  Starbuck,  Author  of 
Questions  and  Answers  on  the  Practice  and  Theorv  of 
Sanitary  Plumbing"  (2  Vols.),  "Questions  and  Answers 
Wen^rf(,?r.^tlClf  and  Theory  of  Steam  and  Hot  Water 
Meatmg  Mechanical  Drawing  for  Plumbers,"  etc.  Third 
w^i10n  §e^IS1d-  and  Enlarged.  New  York:  Norman  W. 
Henley  Publishing  Co.     Cloth;   8x11   in.;   pp.   407;  fully 

au^o^fo'r  ^iof^t  ^  expreSSly  ^  th* 

LEVEE  AND  DRAINAGE  LAWS  OF  TEXAS:  Bulletin  No  4— 
6^9  in.';  pp^sT   State  Reclamaiion   Department  Paper; 

MASONRY  AS  APPLIED  TO  CIVIL  ENGINEERING:  Being  a 
Practical   Treatise   on   the   Design   and   Construction  of 


Engineering  Works  m  Stone  and  Heavy  Concrete— Adapt- 
ed for  the  Use  of  Students  and  Those  Engaged  in  the 
Practice  of  the  Profession  by  F.  Noel  Taylor  author  of 
"A  Manual  of  Civil-Engineering  Practice."  New  York 
D  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp.  xi  +  230  212 
illustrations.  ' 

A  MODEL  HEALTH  CODE  FOR  TEXAS  CITIES— By  Robert 
M.  Jameson  Secretary  of  the  Bureau  of  Municipal  Re- 
search and  Reference.  Municipal  Research  Series  No  8 
Austin,  Texas:  University  of  Texas.   Paper;  6x9  in  ;  pp  95 

MOT^.OE0LIQUIDSTB>;  Lieut.-Col.  R.  De  ViHamil.  New 
York.  Spon  &  Chamberlain.  London:  E.  &  F.  N.  Spon  Ltd 
$2.°50  m';  PP'  X1V  +  210 1  86  niustrations  and  30  tables! 

PRA£n£C4L  MECHANICS  AND  ALLIED  SUBJECTS— By  Jo- 
seph W  L.  Hale,  Associate  Professor  of  Engineering  the 
nrpnnM?IV^n},a  ?ta1S  College,  Detailed  as  Supervise? '  Ap- 
Zl%  £Ce  S^hoois'  Pennsylvania  Lines  East  of  Pittsburgh 
Eq"£:  Member  <Lf  the  National  Association  of  Corpora- 
tion Schools;  Member  of  the  National  Society  for  the 
Promotion  of  Industrial  Education;  Associate  Member  of 
the  American  Institute  of  Electrical  Engineers!  Author 
of  "Practical  Applied  Mathematics."  New  York  ami 
?9°?d?Si:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  5x7  in.;  pp 
225,  201  illustrations  and  text  figures     $1  net 

NATIONAL  FIRE  PROTECTION  ASSOCIATION:  Proceedings 
?£rAnn>Ual  Mating  Held  at  New  York  City,  May  11-13 
.B"8'™.  Mass.  (87  Milk  St.):  Franklin  H  Wentworth 
Secretary.    Paper;  6x9  in.;  pp.  497.    For  Members  Only! 
•p -L  <x  copy. 

PRASnLTnRARC^  W°^K-?-y  Ke"neth  L.  Van  Auken. 
cnicago,  111..  Railway  Educational  Press,  14  East  Jackson 
Boulevard.    Cloth;  5x8  in.;  pp.  216;  illustrated     $1  50 

THWAsKTTIOw  £P  FERTILIZER  FROM  MUNICIPAL 
T™il;-  ~~^y  J-  5^'  Turrentine,  Scientist  in  Soil  Laboratory 
Investigations,  Bureau  of  Soils.  (From  Yearbook  of  De- 
partment of  Agriculture  for  1914.)  Washington  D  C  • 
Department  of  Agriculture.    Paper;  6x9  in.;  pp  309' 

THE  PRINCIPLES  AND  PRACTICE  OF  LINEAR  PERSPEC- 
TIVE Developed  A  ong  Original  Lines:  Being  a  Practical 
A^t  iwk  °r  A>:chltects,  Civil  and  Mechanictl  Engineer! 
t  Anef>fneTr^  Engravers,  and  for  Draughtsmen  Engaged 
in  All  the  Industrial  Arts,  Including  a  Self-Explanatorv 
Linear  Perspective  Chart  in  Simplififd  Form— By  He?mln 
i  C.  Kraus  C.  E.  Second  Edition,  Revised  and  Enlarged 
S^WoTo°rhk:  lNnvV?an  W-  Henley  Publishing  Co.,  132  Sau 
pies.    $2  50  PP"      '       P     eS  °f  Poetical  exam- 

PUBLIC  HEALTH  IN  SPRINGFIELD,  ILLINOIS:  A  Survey  bv 
the   Department  of  Surveys  and   Exhibits,  Russell  Sage 
Foundation— By  Franz  Schneider,  Jr.    New  York  Depart- 
ment of  Surveys  and  Exhibits,  Russell  Sage  Foundation 
Paper;  6x9  in.;  pp.  159;  illustrated.  25c 
i  °ng'  other  toPics  treated  this  report  deals  with  water- 
supply,   sewerage  and   sewage   disposal,   and   typhoid  fiver 
Among  recommendations  for  the  improvement  of  the  health 
officer  y  S  the  emPloynient  of  a  full-time  health 

THE  SLIDE  RULE:  A  Practical  Manual— By  Charles  N  Pick- 
worth,    Editor   of    "The    Mechanical   World";   author  of 

Logarithms   for   Beginners";    "The    Indicator:    Its  Con 
struction  and  Application";  "The  Indicator  Diagram  Its 
Analysis  and  Calculation."    13th  Edition.    New  York-  D 
Nostrand  Co.    Manchester,  England:  Emmott  & '  Co' 
Cloth;  5x8  in.;  pp.  122;  37  illustrations.  $1 
The  preface  states  that  the  contents  have  been  further 
extended  so  as  to  include  descriptions  of  various  new  slide 
rules  and  calculators.    A  note  on  the  extraction  of  fifth  root 
etc.,  has  also  been  added.  ' 
PUBLIC  SERVICE  COMMISSION  FOR  THE  FIRST  DISTRTPT 
OF  THE  STATE  OF  NEW  YORK:  Report  for  the T  Year 
Ending  Dec.  31,  1913;  Vol.  II,  Statistics  of  Transportation 
Companies.    Report  for  the  Year  Ending  Dec.  31  1914! 

Jxlit*Ttil™nai\rndiCeS  A  t0  D'  Inclusiv«-  Lineni 
PUBLIC  WORKS  DEPARTMENT,  MADRAS  PRESIDENCY- 
Administration  Report  for  the  Year  1913-14  Part  II' 
Irrigation.  Madras.  India:  Irrigation  Branch  of  the  De- 
partment. Cardboard;  8x13  in.;  pp.  283;  illustrated  4 
shillings,  3  pence. 

STANDARD  HAND  BOOK  FOR  ELECTRICAL  ENGINEERS 
Prepared  by  a  Staff  of  Specialists— Frank  F  Fowle  S  B 
Editor-in-Chief,  Consulting  Electrical  Engineer,  M.  Am' 
^E-  E.,  Illuminating  Engineering  Society  and  National 
Electric  Light  Association.  Fourth  Edition  rewritten  and 
greatly  enlarged.  New  York  and  London:  McGraw-Hill 
Book  Co.,  Inc.  Leather;  4x7  in.;  pp.  1984;  illustrated  $5 
net.  ' 


$3,  net. 

THE  THEORY  AND  PRACTICE  OF  ORE  DRESSING— By 
Edward  S.  Wiard,  S.  B.,  Member,  Min.  and  Met  Soc  of 
America  First  Edition.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  426;  254  text  illus- 
trations.   $4,  net. 

ULTR.A"XIOLFj,T  RAYS:  A  List  of  References  to  Material  in 
the  New  York  Public  Library— Compiled  bv  William  B 
Behrens,  Division  of  Technology.    Paper;  7x10  in.;  pp.  20. 

RESEARCH  WORK,  METROPOLITAN  WATER  BOARD 
Eleventh  Report— By  Dr.  A.  C.  Houston,  Director  of  Water 
Examination,  Metropolitan  Water  Board.  Together  with 
Index  to  Research  Reports,  Nos.  I-X,  inclusive.  London 
England:  Metropolitan  Water  Board  ( Savov  Court,  Strand, 
W.  C).    Paper;  8x13  in.;  pp.  52  +  vii.    2%  shillings. 

The  larger  part  of  this  report  is  devoted  to  an  account  of 
a  continuation  of  Dr.  Houston's  experiments  on  the  excess 
lime  method  of  water  treatment.  Detailed  chemical  and  bac- 
iS£1!T  re,sults  are  given.  The  report  also  contains  a  "Note  on 
Water  Microbes,'  Giving  the  Cholera  Red  Reaction  on  First 
Test. 
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Cost  ©f  F<eimc©  Wiir®i 


The  report  of  the  Committee  on  Signs,  Fences  and 
Crossings,  presented  at  the  animal  meeting  of  the  Amer- 
ican Railway  Engineering  Association,  gives  some  inter- 
esting figures  of  cost  for  two  sections  of  test  fence  on  the 
Philadelphia  division  of  the  Baltimore  &  Ohio  R.R.  One 
section  had  metal  posts  and  the  other  had  wood  posts. 
Each  section,  erected  in  May,  1913,  was  4620  ft.  long 
and  had  electrically  welded  wire  fence  of  No.  9  galvanized 
wires.  The  figures  given  in  the  report  are  tabulated 
below : 

Steel  Posts  Wood 

Labor,  driving  and  tamping  intermediates  $0.0573  .... 
Setting  end  or  anchor  posts   •••• 

Total   .    $1.2773  .... 

Digging  hole's,  distributing  and  setting...  ?°-087S> 

Erecting  fence  on  posts,  per  rod   .18  r(1!. 

Erecting  fence  on  posts,  per  mile   »7-*J„  nr,79 

Stretching  wire,  per  rod   io«o  91'™ 

Po':sts'hpHc,;vire' per  m.  : : : : : : : : : : : : : : : : :    lis  (n„e  .1  1 

i^OSts,    pi  ice   ifto-t  2K79 

Posts,  cost  in  place  

The  Cincinnati  Traction  Co.  has  been  raising  its  grade 
slightly  and  replacing  light  rails  with  heavy  rails  for 
about  "two  miles  on  Madison  Ave.,  practically  without 
interruption  to  its  traffic.  The  city  repaved  this  section 
of  the  street  last  year.  The  company  was  not  able  to 
relay  its  tracks  at  that  time,  and  merely  filled  in  its  space, 
and  in  some  instances  roughly  replaced  the  old  asphaltic 
concrete  paving.  The  new  work  this  year  was  thereby 
facilitated,  as  it  was  easy  to  remove  the  filling  and  get 
at  the  rails. 

The  earth  and  stone  around  the  rails  were  dug  out  with 
picks,  so  that  the  spikes  and  splices  could  be  removed  and 
the  rails  taken  up  and  hauled  away.  The  excavation  to 
grade  was  about  19  in.  deep  (below  the  street  surface), 
and  was  made  by  means  of  a  Thew  shovel,  operated  by 
current  taken  from  the  trolley  wire.  The  ties  were  taken 
up  by  hand  as  the  shovel  reached  them.  The  excavated 
material  was  carried  off  in  wagons  and  largely  used  m 
filling  for  property  owners  in  the  vicinity,  the  ground 
being  very  uneven.  Following  the  shovel  work,  a  few  men 
trimmed  the  rough  edges  of  the  excavation.  The  surface 
was  then  rolled  in  readiness  for  the  ties,  which  were 
supported  at  the  required  elevation  by  means  of  blocking. 

The  concrete  was  mixed  by  a  Foote  mixer  mounted  on 
a  truck  and  was  delivered  in  place  by  a  steel  spout.  The 
mix  was  1 :  2 :  7,  using  sand  and  gravel.  The  cement  was 
delivered  in  sacks  and  piled  at  intervals  along  the  side- 
walk. Sand  (and  in  some  cases  gravel)  was  hauled  by 
the  company's  work  cars  and  dumped  along  one  side  of 
the  work,  while  most  of  the  gravel  was  hauled  by  wagons 
and  dumped  on  the  opposite  side  in  a  continuous  pile. 
Water  was  taken  from  the  city's  fire-plugs  and  paid  for 
according  to  the  cubic  yards  of  concrete  placed. 


iiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiMiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiniiiiiiiMiniiii^ 


With  this  arrangement,  and  the  mixer  moving  along 
slowly  but  continuously,  1020  hn.ft.  of  concrete  base, 
91/2  ft.  wide  and  (i  in.  deep,  was  laid  in  one  night  on 
Vine  St.  On  Madison  Ave.,  however,  the  work  was 
slower,  as  it  was  all  done  during  daylight  working  hours, 
the  principal  interference  being  the  operation  of  the  cars. 
About  300  lin.fi.  per  "day  of  work  was  a  good  average 
[or  the  shovel,  and  about  the  same  for  the  concreting. 

The  chief  feature  in  the  handling  of  the  car  traffic 
during  the  work  was  the  use  of  a  temporary  third  track, 
made  up  in  30-ft.  sections,  with  steel  ties,  so  that  it 
could  be  laid  or  taken  up  rapidly.    This  was  laid  for  a 


MADISON   AVE.   STREET   RAILWAY  RELAYING, 
CINCINNATI,  OHIO 

Upper  View — General  view,  showing  material  in  place 
and  temporary  car  track.  Lower  View— Track  concrete  mixer 
working 

distance  of  several  blocks,  and  advanced  as  the  work 
progressed.  It  enabled  the  cars  to  be  operated  virtually 
without  interruption,  and  at  the  same  time  allowed 
one  track  to  be  given  over  completely  to  the  reconstruc- 
tion work. 

At  one  point,  however,  where  it  was  desired  to  improve 
a  bad  curve,  both  tracks  had  to  be  relaid  together  Up 
to  that  point  the  work  had  been  handled  on  the  outside 
track,  while  both  tracks  here  had  to  be  moved  inward 
several  feet.  Taking  advantage  of  a  few  hours  of  free 
time  at  night  and  of  the  short  intervals  between  the 
cars,  the  old  tracks  were  taken  up,  the  new  ones  laid, 
and  the  concreting  went  ahead  under  the  cars.  The 
concrete  was  tamped  with  picks  to  insure  thorough  filling 
under  the  ties. 

The  concrete  is  9  in.  thick  and  comes  within  3  in.  of 
the  top  of  the  ties.  After  this  has  set,  the  paving  con- 
tractor places  6  in.  of  concrete  (of  the  same  mixture), 
which  leaves  just  room  enough  for  the  granite  paving 
blocks.    The  laying  of  these  completes  the  job. 

The  work  was  under  the  direction  of  C.  Henderson, 
Engineer  for  the  company,  with  J.  Hysam  as  Superin- 
tendent. 


August  19;  1915 
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Decimmals    of  i%<s3P©s 

The  accompanying  table  has  been  found  valuable  for 
readily  and  accurately  determining  the  areas  of  small 
tracts  of  land.  In  making  descriptions  to  be  embodied 
in  a  deed  after  the  area  has  been  determined  in  square 
feet,  the  acreage  can  be  obtained  by  reading  directly  from 
the  table  for 
areas  between  0 
and  1000  sq.ft. 
and  by  a  single 
mental  addition 
for  areas  be- 
tween 1000  and 
100,000  sq.ft. 
Thus  for  665 
follow 
the  col- 
headed 
line  op- 
60  and 
0.01515. 


[The  "Millionaire"  computing  machine1  is  of  Swiss 
manufacture  and  is  claimed  to  be  the  only  computing  ma- 
chine that  operates  on  the  multiplication  principle.  Only 
one  turn  of  the  crank  is  required  for  each  figure  in  the 
multiplier  or  quotient,  instead  of  one  turn  for  each 
unit  of  each  figure,  as  with  machines  which  operate  on 
the  addition  principle. — Editor.]  A  single  shift  of  the 
carriage  gives  the  value  for  100  sq.ft.  to  be  added  each 


TABLE  OF  SQUARE  FEET  REDUCED  TO  DECIMALS  OF  AN  ACRE 


sq.ft. 
down 
u  m  n 
600  to 
posite 
find 


In  same  col- 
umn on  line 
opposite  70  find. 
0.01538.  So 
6  6  5  sq.ft. 
equals  0.015+ 
acre„  Again, 
suppose  the 
area  is  49,524 


on 


sq.ft. 
nmn 

500 
40,000 
0.92975 
column 


In  col- 
headed 
line 
read 
In 
headed 


Feet 

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 

20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 

30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 

40,000 
41,000 
42,000 
43,000 


0  on  line  20 
read  0.00046 
and  on  line  30 
read  0.00069. 
Hence  inter- 
polating for  24 
ft.  and  adding 
gives  0.930 
acre  as  the  area 
to  the  nearest 
thousandth  of 
an  acre  for  40,521  sq.ft 
in  connection  with  the 


40,000 
50,000 
60,000 
70,000 
80,000 
90,000 

100,000 

2.29568 


0 

0.00000 
0  00023 
0.00046 
0.00069 
0  00092 
0  00115 
0.00138 
0.00161 
0.00184 
0  00207 

0  02296 
0.04591 
0.06887 
0.09183 
0,11478 
0.13774 
0.16070 
0.18365 
0.20661 

0.22957 
0.25252 
0.27548 
0.29844 
0.32140 
0.34435 
0.36731 
0.39027 
0  41322 
0.43618 

0  45914 
0.48209 
0  50505 
0.52801 
0  55096 
0.57392 
0.59688 
0.61983 
0.64279 
0 . 66575 

0.68870 
0.71166 
0.73462 
0.75757 
0.78053 
0.80349 
0.82644 
0.84940 
0.87236 
0.89532 

0.91827 
0.94123 
0.96419 
0.98714 

0 

0.91827 
1 . 14784 
1.37741 
1 . 60698 
1 . 83654 
2.06611 

2 . 00000 
4.59136 


100 
0.00230 
0.00253 
0.00275 
0.00298 
0.00321 
0.00344 
0 . 00367 
0  00390 
0.00413 
0  00436 

0.02525 
0.04821 
0.07117 
0.09412 
0. 11708 
0 . 14004 
0.16299 
0. 18595 
0.20891 

0.23186 
0.25482 
0.27778 
0.30073 
0.32369 
0.34665 
0.36960 
0.39256 
0.41552 
0  43847 

0.46143 
0.48439 
0.50735 
0.53030 
0.55326 
0  57622 
0.59917 
0.62213 
0.64509 
0.66804 

0.69100 
0.71396 
0.73691 
0.75987 
0.78283 
0.80578 
0.82874 
0.85170 
0.87465 
0.89761 

0.92057 
0.94352 
0.96648 
0.98944 

1000 
0.94123 
1 . 17080 
1 . 40036 
1 . 62993 
1 . 85950 
2.08907 

3  00000 
6.88704 


200 
0.00459 
0  00482 
0.00505 
0.00528 
0 . 00551 
0.00574 
0  00597 
0  00620 
0 . 00643 
0.00666 

0.02755 
0.05050 
0.07346 
0.09642 
0. 11938 
0.14233 
0  16529 
0. 18825 
0.21120 

0.23416 
0.25712 
0.28007 
0.30303 
0.32599 
0.34894 
0.37190 
0 . 39486 
0.41781 
0.44077 

0 . 46373 
0 . 48668 
0 . 50964 
0.53260 
0 . 55555 
0.57851 
0.60147 
0  62242 
0.64738 
0.67034 

0.69330 
0.71625 
0.73921 
0.76217 
0.78512 
0.80808 
0  83104 
0.85399 
0.87695 
0.89991 

0  92286 
0.94582 
0.96878 
0.99173 

2000 
0.96419 

1  19375 
1 . 42332 
1 . 65289 
1 . 88246 
2. 11203 

4*  00000 


300 
0 . 00689 
0.00712 
0 . 00735 
0.00758 
0.00781 
0.00803 
0 . 00826 
0.00849 
0.00872 
0.00895 

0.02984 
0.05280 
0.07576 
0.09871 
0. 12167 
0.14463 
0.16758 
0. 19054 
0  21350 

0.23646 
0.25941 
0.28237 
0.30533 
0.32828 
0.35124 
0.37420 
0.39715 
0.42011 
0  44307 

0.46602 
0.48898 
0.51194 
0 . 53489 
0  55785 
0 . 58081 
0.60376 
0.62672 
0.64968 
0 . 67263 

0.69559 
0.71855 
0.74150 
0.76446 
0.78742 
0.81038 
0  83333 
0.85629 
0 . 87925 
0.90220 

0.92516 
0.94812 
0.97107 
0.99403 

3000 
0.98714 
1.21671 
1 . 44628 
1 . 67585 
1.90541 
2. 13498 


400 
0  00918 
0.00941 
0.00964 
0.00987 
0.01010 
0  01033 
0  01056 
0.01079 
0.01102 
0.01125 

0  03214 
0.05510 
0  07805 
0.10101 
0. 12397 
0.14692 
0.16988 
0.19284 
0.21579 

0.23875 
0.26171 
0.28466 
0.30762 
0.33058 
0.35353 
0.37649 
0.39945 
0.42241 
0.44536 

0.46832 
0.49128 
0.51423 
0  53719 
0.56015 
0.58310 
0 . 60606 
0.62902 
0.65197 
0.67493 

0.69789 
0 . 72084 
0.74380 
0.76676 
0.78971 
0.81267 
0.83563 
0.85858 
0.88154 
0.90450 

0  92745 
0.95041 
0.97337 
0.99633 

4000 
1.01010 
1.23967 
1.46924 
1 . 69880 
1 . 92837 
2. 15794 


500 
0.01148 
0.0171 
0.01194 
0.01217 
0.01240 
0.01263 
0.01286 
0  O1309 
0.01331 
0.01354 

0.03444 
0 . 05739 
0 . 08035 
0. 10331 
0.12626 
0.14922 
0.17218 
0.19513 
0.21809 

0  24105 
0 . 26400 
0.28696 
0.30992 
0.33287 
0.35583 
0.37879 
0.40174 
0 . 42470 
0 . 44766 

0.47061 
0.49357 
0.51653 
0.53948 
0.56244 
0 . 58540 
0  60836 
0.63131 
0.65427 
0.67723 

0  70018 
0.72314 
0.74610 
0.76905 
0.79201 
0.81497 
0.83792 
0.86088 
0.88384 
0 . 90679 

0.92975 
0.95271 
0.97566 
0.99862 

5000 
1 . 03306 
1 . 26262 
1.49219 
1.72176 
1.95133 
2 . 18090 


600 
0.01377 
0.01400 
0.01423 
0.01446 
0.01469 
0.01492 
0.01515 
0.01538 
0.01561 
0.01584 

0.03673 
0.05969 
0 . 08264 
0. 10560 
0.12856 
0. 15151 
0.17447 
0.19743 
0.22039 

0.24334 
0.26630 
0.28926 
0.31221 
0.33517 
0.35813 
0.38108 
0.40404 
0.42700 
0.44995 

0  47291 
0 . 49587 
0.51882 
0.54178 
0.56474 
0.58769 
0.61065 
0.63361 
0  65656 
0.67952 

0 . 70248 
0  72543 
0.74839 
0  77135 
0  79431 
0.81726 
0 . 84022 
0.86318 
0.88613 
0.90909 

0 . 93205 

0  95500 
0.97796 
1 . 00092 

6000 

1  05601 
1 . 28558 
1.51515 
1 . 74472 
1 . 97428 
2.20385 


700 
0  01607 
0.01630 
0  01653 
0.01676 
0.01699 
0  01722 
0.01745 
0.01768 
0.01791 
0.01814 

0.03903 
0.06198 
0  08494 
0. 10790 
0 . 13085 
0. 15381 
0.17677 
0.19972 
0.22268 

0.24564 
0.26859 
0.29155 
0.31451 
0  33746 
0.36042 
0.38338 
0.40634 
0.42929 
0.45225 

0.47521 
0.49816 
0  52112 
0.54408 
0  56703 
0.58999 
0  61295 
0.63590 
0.65886 
0.68182 

0.70477 
0.72773 
0.75069 
0  77364 
0.79660 
0.81596 
0.84251 
0.86547 
0.88843 

0  91138 

0.93434 
0.95730 
0.98206 

1  00321 

7000 
1 . 07897 
1 . 30854 
1.53811 
1 . 76767 
1 . 99724 
2.22681 


800 
0  01837 
0.01859 
0.01882 
0  01905 
0.01928 
0  01951 
0.01974 
0.01997 
0  02020 
0  02043 

0  04132 
0.06428 
0.08724 
0  11019 
0.13315 
0.15611 
0.17906 
0.20202 
0.22498 

0.24793 
0.27089 
0.29385 
0.31680 
0.33976 
0.36272 
0.38567 
0.40863 
0.43159 
0.45454 

0.47750 
0.50046 
0.52342 
0.54637 
0.56933 
0.59229 
0  61524 
0.63820 
0.66116 
0.68411 

0  70707 
0  73003 
0.75298 
0 . 77594 
0.79890 
0.82185 
0.84481 
0.86777 
0  89072 

0  91368 

0.93664 
0 . 95959 
0 . 98255 

1  00551 

8000 
1. 10193 
1.33149 
1.56106 
1 . 79063 
2.02020 
. 24977 


900 
0.02066 
0.02089 
0  02112 
0  02135 
0.02158 
0.02181 
0.02204 
0  02227 
0.02250 
0.02273 

0.04362 
0  06657 
0.08953 
0.11249 
0.13545 
0.15840 
0. 18136 
0.20432 
0.22727 

0.25023 
0.27319 
0.29614 
0.31910 
0.34206 
0.36501 
0.38797 
0.41093 
0.43388 
0.45684 

0.47980 
0.50275 
0.52571 
0 . 54867 
0  57162 
0.59458 
0.61754 
0.64049 
0.66345 
0.68641 

0.70937 
0.73232 
0.75528 
0.77824 
0.80119 
0.82415 
0.84711 
0  87006 
0.89302 
0.91598 

0.93893 
0.96189 
0.98485 
1 . 00780 

9000 
1 . 12488 
1 . 35445 
1 . 58402 
1.81359 
2.04316 
2.27272 


in  the 
of  the  ta- 
commenc- 


43,- 
an- 


1S 


5.00000    6.00000    7.00000    8.00000    9.00000  10  00000 
9.18272  11.47840  13.77408  16.06976  18.36544  20.66112  22.95680 


is  an  interesting  fact 
of  this  table,  namely, 


reading 
column 


There 
making 

the  use  of  a  computing  machine,  which  can  be  used 
in  a  like  manner  to  advantage  in  making  any  similar 
table.  By  starting  in  a  column  headed  0  and 
down  to  line  90,  then  beginning  at  the  top  of 
headed  100  and  reading  down  to  line  90  and  continuing 
reading  in  this  way  across  the  sheet  to  990,  it  is  observed 
that  there  is  a  regular  increase  of  10  sq.ft.  each  time.  The 
value  of  10  sq.ft.  in  acres  is  determined  to  the  eighth 
figure  beyond  the  decimal.  This  is  placed  in  the  "Million- 
aire" computing  machine  with  the  regulator  set  on  addi- 
tion and  the  multiplier  lever  set  at  1.  Then  the  crank  is 
turned  with  the  left  hand  and  the  results  after  each  turn 
are  set  down  with  the  right  from  10  sq.ft.  to  1000  sq.ft. 


time 
part 
ble 

ing   1000  and 
the  process  of 
turning  with 
left  hand  and 
setting  down 
results  with  the 
right  contin- 
ues, excepting 
that  we  now  go 
across  the  lines 
instead  of  run- 
ning down  the 
columns.  After 
computing  the 
values  to 
900  sq.ft., 
other  shift 
the  carriage 
made   to  give 
the    value  of 
1000  sq.ft.  each 
time,   and  the 
value  of  40,000 
sq.ft.,  already 
found,    set  in 
the    sum  col- 
umn   on  the 
machine.  An- 
other shift  at 
100,000  for  the 
value  of  100,- 
000    and  the 
table  is  carried 
to  completion 
with  very  little 
labor.— B.  F. 
Sperow,  Caro- 
City,  Tenn. 


lina,  Clinchfield  &  Ohio  Ry.,  Johnson 

[The  above  indicates  one  of  the  many  uses  that  may 
be  made  of  a  computing  machine  in  engineering  offices. 
Apparently  because  of  their  high  cost,  engineers  have 
been  reluctant  to  adopt  mechanical  devices  for  those 
tiresome  and  routine  computations  which  have  been  the 
bane  of  many  a  man's  practice.  For  computations  in 
banking  and  insurance  offices  mechanical  computers  are 
now  used  exclusively.  An  article  descriptive  of  other 
computing  machines  and  their  use  for  survey  work  was 
published  in  Engineering  News,  Jan.  7,  1915. — Editor.] 


'Made  by  Hans  W.  Egli,  Zurich,  Switzerland,  and  handled 
in  America  by  W.  A.  Morschhauser,  1  Madison  Ave.,  New  York 
City. 
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By  F.  W.  Green* 

In  retracing  old  railway  curves,  it  is  sometimes  found 
[hat  the  original  notes  and  chaining  show  considerable 
discrepancies.  When  compound  curves  are  to  be  re- 
established any  discrepancy  in  the  chaining  is  likely  to 
cause  inconvenience.  In  such  cases,  when  the  notes  show 
the  degree  of  curve  for  each  branch,  it  is  a  simple  matter 
to  locate  the  P.O.  and  P.T.,  and  then  to  chain  the  distance 


DIAGRAM  OF  COMPOUND  CURVE  TO  BE  RETRACED 

from  P.C.  to  P.T.  The  P.C.C.  may  then  readily  be 
located  by  the  following  method,  which,  so  far  as  I  can 
learn,  is  original: 

(1)  Given  a  compound  curve  (as  in  the  accompanying- 
plan),  the  intersection  angle  I,  the  location  of  P.C.  and 
P.T.,  and  degrees  of  curves  Dx  and  D.,;  to  find  the  station 
of  the  P.C.C.  Let  L1  be  the  length  of  first  curve,  in  sta- 
tions; L2  the  length  of  second  curve,  and  L  the  length 
of  both  curves.    And  let  T  =  A.    Then : 


A 


A2  .  A, 


+ 


=  L. 


1  -"2 

Example:  P.C.  at  Sta.  5502  +  00,  D1  =  1°,  D2  =  2° 
L  =  27.37,  A  =  38°  15' 


38.25  —  A2  Aa 
1  +  2 


27.37 


Whence:    A2  =  21.76°  =  21°  45.6' 
L2  =  ^V75  =  10.88 

L  —  L,  =  L,  =  27.37  —  10.88  =  16.49. 
Sta.  of  P.C.   =  5502  +  00 
Add  Lj  =     16  +  49 

Sta.  of  P.C.C.  =  5518  +  49 
Add  L2  —     10  +  88 

Sta.  of  P.T.   ==  5529  +  37 
(2)  Given  A2  and  A;  D1  and  L;  to  find  D2 

A2 


Transposing  (1);    D2  = 


A  —  A. 


Example:  A2  =  21.76,  L  =  27.37,  A  =  38.25;  D±  =  1° 
21.76 


D,  = 


27.37 


38.25  —  21.76 


=  2C 


IiasttmllMiaff  a  H^Hf^Mnle  Sewer 
Systleiaag  Gillbes3^  MSimiao 

In  the  spring  of  1915  the  village  of  Gilbert,  Minn., 
built  about  3000  ft.  of  8-in.  pipe  sewers  in  a  recently 
annexed  territory.  The  attached  cost  analysis  shows  how 
cheaply  this  work  was  done  by  municipal  day  labor.  The 
rates  of  wages  paid  for  an  8-hr.  day  were:  Common 
labor,  $2.25;  teams,  $5.50  ;  masons,  $6.40;  pipe  layer, 
$2.75.  The  average  cost  per  linear  foot  of  sewer  com- 
pleted, including  manholes,  was  $1.50. 

The  sewer  main  to  which  these  new  sewers  were  to 
he  connected  was  at  a  depth  of  7!/2  ft.  At  the  junction, 
a  hole  7  ft.  in  diameter  was  dug  uncovering  about  4  ft 
of  the  pipe.  A  manhole  was  then  built  over  the  pipe 
with  the  8-in.  pipe  connection  for  the  new  sewer  through 
the  wall.  The  main  sewer  was  then  broken  and  the 
concrete  invert  through  the  manhole  completed.  The 

COSTS,  GILBERT,  MINN.,  SEWERS 
Started  May  1,  1915,  Finished  June  14,  1915 
Line  A,  885  ft.  in  Length 

Excavation   $675.00 

4  manholes   216.24 

8-in.  pipe  and  Y's   160.59 

Filling   trench  ;   175.26 

Teams  and  cement   33.55 

Labor  for  laying  pipe   43.00 

Engineering  and  foreman   105.00 

Total  cost  for  line   $1408.64 

Line  C,  1037  ft.  in  Length 

Excavation    $747.00 

5  manholes   283.59 

8-in.  pipe  and  Y's   201.94 

Filling   trench   194.00 

Teams  and  cement   65.45 

Labor  for  laying  pipe...   50.00 

Engineering  and  foreman   80.00 

35.00 

Total  cost  for  line   $1656.98 

Line  E,  1053  ft.  in  Length 

Excavation    $488.48 

3   manholes   124.87 

8-in.  pipe  and  Y's   200.07 

Filling   trench   146.25 

Teams  and  cement     31.05 

Labor  for  laying  pipe   40.00 

Engineering   and   foreman   70.00 

Total  cost  for  line   $1100.72 

12  manholes  cost  $624.67. 
Average  cost  per  manhole  $52.05. 

Approx.  2479  cu.yd.  earth,  $1910.48. 
Average  of  77c.  per  cu.yd. 

2479  cu.yd.  filling,  $515.51. 

Average  of  20c.  per  cu.yd.  (hand  filling). 

2975  ft.  of  pipe  laid  for  $133.00. 
Average  of  0.0475c.  per  lin.ft. 

8-in.  tile  sewer  pipe  @  18s,4c.  per  lin.ft. 
Sand-lime  bricks  @  $12  per  M. 

Line  A,  total  cost   $1408.64 

Line  C,  total  cost   1656.98 

Line  E,  total  cost   1100.72 

Total  cost  of  system   $4166.34 

Cost  of  lumber   72.05 

trench  for  the  new  sewer  was  started  at  the  manhole,  and 
as  fast  as  the  excavation  was  brought  to  grade,  the  pipe 
was  laid  and  used  to  drain  off  any  water  which  came  into 
the  trench. 

In  one  of  the  trenches  quicksand  of  the  worst  sort 
was  encountered,  and  the  ditch  could  not  be  kept  open  five 
minutes  with  the  ordinary  bracing.  After  trying  many 
methods  the  following  one  succeeded :  Iron  rods,  2  in.  in 
diameter,  about  10  ft.  long,  were  driven  at  intervals  of 
5  ft.  Pieces  of  2-in.  plank  24  ft.  long  were  laid  hori- 
zontally, behind  the  rods,  and  between  the  planking  and 
the  sand  hay  and  green  boughs  were  wedged  as  tightly 
as  possible. 

White  sand-lime  brick  costing  $12  per  M  were  used 
for  building  the  manholes.  Instead  of  using  the  ordinary 
tile  stoppers  for  the  Y's,  galvanized-iron  covers  were  put 
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in.  men  the  Y's  were  ready  to  be  opened  and  connected  §ft©am  §Ih©V@E  B*aire>©WS  Us 

to  the  house  drains,  a  hook  was  stuck  into  the  cover  and  ^           ^  „ 

it  came  out  easily.    Tile  corers  have  to  be  broken,  and  OMlfc  ©ft  (Uuatt 

the  chances  are  that  part  of  the  cover  goes  into  the  pipe.  The  accompanying  photographs,  taken  May  3,  illustrate 

The  8-in.  tile  pipe  cost  1834c.  per  lin.ft.,  and  the  Y's.  resourcefulness  in  operating  a  steam  shovel.    The  shovel 

6x8  in.,  cost  75c.  each.— A  Cohn,  Gilbert,  Mmn.  shown  herewith  was  used  in  making  the  second  cut  in 


FIGS.  1  AND  2.   VIEWS  OP  STEAM  SHOVEL  DIGGING  ITS  WAY  OUT  OP  CUT 
Pig.  l-Timbering  of  second  cut  shown  in  rear.   Fife.  2-Shovel  nearing  the  completed  tubes  of  Long  Island  R.R.,  in  East  New 

York.    Observe  character  of  side  slopes  in  both  views 
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a  section  of  the  grade-crossing  elimination  work  which 
the  Long  Island  R.E.  has  had  under  way  for  the  last  three 
years  in  East  New  York. 

When  this  section  of  the  second  cut  had  been  finished, 
the  disposition  of  the  shovel  presented  something  of  a 
problem.  It  would  not  do  to  lift  it  out  of  the  cut,  because 
the  slopes  might  slide,  nor  could  it  be  backed  out  by  the 
way  it  had  entered,  because  of  the  timbering  shown  in 
the  rear,  Fig.  1. 

The  four  tubes  of  the  tunnel  had  been  completed  to  a 
point  where  the  second  cut  on  this  section  began.  It 
was  decided  that  the  simplest  way  of  moving  the  shovel 
to  the  surface  was  to  have  it  dig  its  way  down  to  one 
of  the  concrete  tubes,  the  floor  of  which  was  22  ft.  below 
the  floor  of  the  second  cut,  and  then  to  run  the  shovel 
out  to  the  portal  on  the  track  laid  inside  the  tube. 

The  spoil  handled  by  the  shovel  was  lifted  out  of  the 
cut  by  a  crane  equipped  with  a  bucket.  In  order  to  keep 
the  water  distributed  uniformly  in  the  boiler  and  the 
fire  burning  properly,  the  rear  truck  of  the  shovel  was 
removed  and  the  shovel  was  skidded  on  timbers  down  an 
18-per  cent,  grade.  Walter  H.  Gahagan,  the  contractor, 
states  that  the  entire  operation  was  performed  without 
any  particular  difficulty. 

Eir©ctE©im  ©f  Steel  Airclh  SpaBj 
©eforoi&^S-viapeff'fLOs3  Viaduct 

Cantilever  erection  of  the  591-ft.  steel  arch  forming 
the  main  span  of  the  new  Detroit-Superior  viaduct  in 
Cleveland  is  being  carried  on  with  unusually  simple 
plant  for  so  large  a  span.  The  principal  work  will  be 
done  by  a  timber  top-chord  traveler  carrying  two  25-ton 
stiff-leg  derricks  which  were  previously  used  on  the 
ground  in  setting  anchorage  steel.  The  total  weight  of 
the  traveler  with  derricks  and  hoisting  engines  is  only 
about  70  tons.  The  hoists  are  52-hp.  electric  machines 
built  by  the  Thomas  Elevator  Co.,  Chicago.  They  have 
a  pulling  capacity  of  from  7500  to  8000  lb. 


The  traveler  rolls  on  a  track  made  of  two  8xl6-in. 
timbers  laid  flat  side  by  side,  resting  on  8x8-in.  by  31/2- 
ft.  ties  laid  on  the  top  chord.  In  the  three  end  panels 
of  the  arch  the  track  is  above  the  chord  (being  started 
on  a  flatter  slope  than  the  end  sections  of  the  top  chord), 
and  the  track  stringers  rest  on  short  falsework  bents 
set  on  the  chord.    Beyond  this  portion  of  the  track  the 
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Half  Elevation  Cross  Strut  A 
FIG.  1.  ERECTION  TRAVELER,  DETROIT -SUPERIOR  ARCH 


FIG.  2    GIN-POLE  USED  IN  ERECTING  TOWER 

traveler  carriage  follows  the  changing 
slope  of  the  top  chord,  but  the  derricks 
are  kept  vertical  by  an  adjustable  link 
connecting  a  shoe  at  the  rear  end  of  the 
fore-and-aft  leg  to  the  back  of  the  car- 
riage (see  Fig.  1 ) . 

The  capacity  of  either  derrick  is  suffi- 
cient to  lift  the  heaviest  member  other 
than  the  lower-chord  end  section.  Most 
of  the  material  will  be  hoisted  from 
scows  in  the  river  direct  to  place  in  the 
arch.  Working  forward  from  both 
piers  to  junction  in  the  middle,  the 
travelers  will  erect  only  the  arches  and 
their  bracing.  Then  returning,  they 
will  placethe  floor  steel — two  decks,  the 
whole  viaduct  being  a  double-deck 
structure. 

The  eyebar  backstays  which  hold  the 
half-arches  in  place  until  joined  at  the 
center  are  remarkable  for  the  shape  of 
the  toggle,  which  has  least  depth  at  the 
screw,  so  as  to  put  the  screw  in  tension.1 

JSee  sketch  in  "Engineering  News,"  of 
June  18,  1914,  p.  1348.  where  drawings 
and  details  of  the  bridge  are  also  given. 
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To  carry  the  weight  of  backstay  and  toggle,  and  to 
support  the  traveler  at  the  start,  a  steel  erection  tower 
has  been  built  behind  the  main  pier,  on  each  bank. 
These  towers  were  erected  by  a  gin-pole.    As  the  towers 
are  about  90  ft.  high,  a  116-ft.  gin-pole  was  built,  shown 
in  sketch  Fig.  2.    It  was  made  of  three  lengths  of  12x12, 
spliced  at  both  joints  by  four  12-ft.  pieces  of  4x12, 
bolted  through,  and  was  stayed  by  four  hog-rods  made 
of  %-in.  wire  rope  with  turnbuckle  connection  at  the 
bottom  to  a  1-in.  rod.    Four  sets  of  double-part  1-in. 
guy  lines  extended  back  to  blocks  hitched  to  the  tower, 
and  led  down  the  pole  to  a  fastening  at  the  foot.  The 
pole  was  further  steadied  by  a  belly-guy  near  the  up- 
per quarter-point,  leading  through  a  snatch-block  on  the 
tower  to  a  spool  on  the  engine  so  that  a  strain  could 
be  held  on  it;  and  by  a  pair  of  slack  guys  lower  down, 
near  the  middle  of  the  length,  hitched  to  two  posts  of  the 
tower  back  of  the  pole. 

This  gin-pole  was  first  set  by  a  derrick  at  the  lowest 
falsework  level,  to  erect  the  lower  part  of  the  tower; 
later  it  was  lifted  to  the  level  of  the  pier  top,  and  in' 
this  position  erected  the  upper  part  of  the  tower  and  the 
traveler  carriage;  it  was  then  hoisted  another  story,  to 
lift  the  first  derrick  to  place.  After  the  pole  erected  the 
east  tower  it  was  dismantled  and  reerected  on  the  west 
bank  (Fig.  4). 

In  erecting  the  first  arch  steel  the  backstays  can  not 
be  used  because  they  connect  to  the  end  pin  of  the  top 
chord,  which  pin  can  be  driven  only  after  the  entire 
first  panel  is  in  place.  The  first  panel  is  therefore  being- 
set  on  falsework  comprising  a  framed  bent  of  12xl2's, 
set  on  the  ground  to  support  the  lower  chord  just  back 
of  the  first  panel-point. 

.The  first  panel  includes  the  heaviest  member  of  the 
arch — the  30-ton  end  section  of  the  lower  chord.  As 


Topping  t/tt  hitched  to  tower 
|  i  and  bandied  by  nic/gerhead 


FIG.   3.    SETTING   OP   SHEER-LEGS   FOR  HOISTING 
30-TON  CHORD 

the  traveler  derricks  could  not  safely  lift  this  from  their 
position  on  the  forward  overhang  of  the  erection  tower 
(Fig.  2),  a  pair  of  sheer-legs  was  set  on  the  front  edge 
of  the  pier,  as  shown  by  Fig.  3.  With  a  9-part  hoist- 
ing tackle,  this  handles  the  weight  of  the  chord-section 
trom  the  ground;  the  derrick-falls  then  swing  the  L0 
point  to  seat  in  the  shoe. 


FIG.  4. 


GIN-POLE  116  FT.  HIGH,   ERECTING  WEST 
TRAVELER  TOWER 


Lower  story  of  tower  is  concealed  by  pier  2     The  srin-oole  is 
stepped  at  the  level  of  the  bottom  of  the  lower  story 

The  arch  panels  are  about  25  ft.  long  (24  panels  == 
591  ft.).  The  traveler  will  have  to  make  a  maximum 
reach  of  about  32  ft.  in  lifting  steel  from  scows.  The 
heaviest  member  it  must  handle  is  the  23l/o-ton  post 
U2  L2.  V 

The  Ferro  Construction  Co.,  of  Chicago,  is  erecting 
the  arch ;  F.  C.  Fisher,  President,  designed  the  erection 
appliances.  Both  the  arch  steel  and  the  traveler  tower 
were  fabricated  by  the  King  Bridge  Co.,  of  Cleveland. 
F.  F.  Buck,  superintendent  of  erection,  is  in  charge  of 
the  field  work  for  the  Ferro  Construction  Co.  The  first 
steel  of  the  main  arch  was  set  July  29,  as  noted  in 
the  news  pages  of  Engineering  News  of  Aug.  5,  1915. 
It  is  expected  that  the  arch  will  be  closed  by  October, 
and  the  floor  put  in  place  by  the  end  of  the  year. 

Beaching  a  Vessel  at  High  Tide  for  repairs  to  the  hull  is 
very  common  practice  in  the  case  of  small  vessels,  and  has 
been  resorted  to  at  the  Pacific  end  of  the  Panama  Canal  for 
even  such  large  vessels  as  the  seagoing  suction  dredge  "Cule- 
bra."  As  the  range  of  tidal  levels  at  the  Pacific  end  is  20  to 
21  ft.,  a  vessel  beached  at  high  tide  on  the  broad,  sloping, 
sandy  beach  will  be  left  high  and  dry  at  low  tide.  This 
method  has  been  so  successful  with  large-size  vessels  that, 
although  a  dry  dock  is  now  available  at  Panama,  the  "Cule- 
bra"  was  recently  beached  for  minor  exterior  repairs  to  her 
hull  because  the  work  could  be  done  in  that  way  more  cheaply 
and  quickly  than  by  drydocking. 
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Tn  the  construction  of  the  new  Ocean  Terminals  for  the 
Canadian  Government  Railways  at  Halifax,  N.  S.,  the 
quay  walls  are  being  formed  of  huge  concrete  blocks, 
most  of  which  are  22x31  ft.  in  plan  and  4  ft.  thick. 
These  are  cast  with  a  number  of  vertical  openings  and 
laid  in  place  in  the  quay  wall  one  on  top  of  the  other. 
The  openings  are  matched  and  later  filled  with  concrete 
so  as  to  form  a  continuous  solid  wall  31  ft.  wide. 

Eor  handling  these  blocks,  the  largest  of  which  weigh 
62  tons  each,  the  crane  shown  in  the  accompanying  view 
is  being  used.  This  is  a  regular  "160-ton  wrecking 
crane,"  made  by  the  Industrial  Works,  of  Bay  City,  Mich., 
equipped  with  a  lattice  boom  instead  of  the  ordinary 
crane  arm.  It  was  designed  to  handle  a  load  of  701/2  tons 
at  approximately  33  ft.  radius.  As  is  shown  in  the  view, 
the  handling  is  facilitated  by  the  use  of  a  fairly  compli- 


A  TRACK  CRANE  LIFTING  A  60-TON  CONCRETE  BLOCK 
AT  HALIFAX  TERMINAL 


cated  sling  made  of  a  structural  frame  provided  with 
hooks  controlled  by  a  toggle-lift. 

The  work  is  in  charge  of  James  McGregor,  Superin- 
tending Engineer  for  the  Halifax  Ocean  Terminals,  and 
is  being  executed  by  Foley  Bros.,  Welch  Stewart  &  Far- 
quier,  for  whom  L.  G.  Fuller  is  Superintendent. 
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Facing-Off  an  OverhanSinK  Cliff — Trimming  a  jagged  cliff 
on  which  is  perched  Fort  Horn,  a  relic  of  the  days  when  the 
Indians  threatened  Manhattan  Island,  was  a  problem  under- 
taken recently  by  the  Degnon  Contracting  Co.  for  the  Parks 
Department  of  New  York  City.  About  25  years  ago  123rd  St. 
was  cut  through  to  the  general  level  of  the  region  north  of 
Morningside  Heights  and  as  a  result,  Fort  Horn,  which  con- 
sists of  three  rubble  stone  walls  about  7  ft.  high  and  5  ft. 
thick  built  around  three  sides  of  a  30-ft.  square,  was  left 
perched  on  the  edge  of  a  40-ft.  cliff.  Deep  holes  and  heavy 
charges  of  explosive  had  been  used,  and  the  rock  in  the  upper 
part  was  badly  shattered,  so  that  later  it  began  to  crumble 
and  pieces  continued  to  slip  down  on  the  sidewalk  below.  To 
face  off  this  cliff  and  eliminate  the  danger  from  falling  frag- 
ments a  line  of  8-ft.  holes  on  4-:n.  centers  was  drilled  the 


length  of  the  dangerous  portion  (about  60  ft.),  18  in.  out  from 
the  wall  of  the  fort.  A  second  row  of  holes  was  then  drilled, 
starting  at  the  foot  of  the  first  line,  as  shown  in  the  accom- 
panying sketch.  After  the  bulk  had  been  shot  away,  the  face 
was  carefully  scaled.  For  the  drilling,  a  gasoline  air  com- 
pressor of  150  cu.ft.  of  free  air  per  minute  capacity  was  set 
up  near  the  foot  of  the  cliff  and  served  to  operate  two  and 


TYPICAL  SECTION  THROUGH  FORT  HORN 


sometimes  three  "Jackhamer"  precussion  hand  drills.  The 
drill  steels  were  made  in  2-,  4-,  6-  and  8-ft.  lengths,  with  the 
starters  2  in.  in  diameter,  and  were  gaged  %  in.  between 
changes.  Six-point  bits  were  used  as  being  less  likely  to  stick 
in  the  seams.  With  a  60-lb.  air  pressure  the  actual  drilling 
time  for  an  8-ft.  hole  in  sound  rock  (Manhattan  schist)  was 
about  40  min.  Ten  holes  were  a  good  day's  work.  The  drillrun- 
ners  worked  with  ropes  around  them  as  a  precaution  in  case 
of  a  slip.  Each  shot  was  covered  by  heavy  rope  mats  held  by 
blocks-and-falls  from  A-frames  set  back  of  the  wall.  About 
100  cu.yd.  of  rock  was  removed  without  accident.  Ed  Connors 
was  general  foreman  for  the  contractor. — Francis  Donaldson, 
New  York  City. 

A  Special  Track  Design  has  been  adopted  for  the  depressed 
railway  tracks  on  the  new  Southwark  Piers  now  being  com- 
pleted by  the  Department  of  Wharves,  Docks  and  Ferries,  of 
Philadelphia,  Penn.  The  main  structure  carrying  the  track 
consists  of  concrete  crosswalls  with  embedded  I-beams  on 

EL  +5.67 


Cross  Section 

METHOD  OF  CARRYING  RAILWAY  TRACK  ON  SOUTH- 
WARK PIERS,  PHILADELPHIA 


which  rest  stringers  of  I-beams  embedded  in  concrete.  The 
upper  parts  of  these  stringers  protrude  above  the  concrete  and 
carry  the  track  rails  laid  directly  on  the  stringers.  The  de- 
tails of  the  design  and  the  method  of  fastening  the  rail  to  the 
stringers  are  shown  in  the  accompanying  drawing.  This  fast- 
ening consists  of  hook-bolts  arranged  in  pairs  and  spaced  at 
intervals  of  2  ft.    John  Meigs  is  Director  of  the  Department. 
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Delays  its  Fl@©dl  Protectsoim 

Flood-protective  construction  is  easily  the  livest  issue  in 
the  civil-engineering  field  at  the  present  time.  The  or- 
ganization of  the  Miami  conservancy  district  and  other 
reclamation  districts  in  Ohio  after  more  than  a  year  of 
legal  discussion  means  the  start  of  definite  planning  on  a 
large  scale  for  many  millions  of  expenditure. 

It  is  a  misfortune  that  the  work  has  not  yet  reached 
the  construction  stage.  With  the  contracting  business  in 
a  state  of  starvation,  as  it  is,  the  dike  and  dam  and  dredff- 
ing  contracts  of  Central  States  flood  protection  would  have 
been  a  most  desirable  item  to  help  in  keeping  the  business 
alive  and  to  maintain  contractors'  working  organizations. 
The  low  contract  prices  which  hoav  prevail  would  not  have 
been  affected,  so  that  the  people  who  need  the  flood  pro- 
tection would  have  benefited  in  fullest  measure  from  the 
slack  condition  of  the  business. 

The  reason  why  these  desirable  results  are  not  realized 
is  the  fact  that  an  excessive  mental  inertia  had  to  be  over- 
come. The  teachings  of  the  great  flood— that  protective 
works  are  urgently  necessary — did  not  sink  in.  No  city, 
county  or  state  was  Avilling  to  start.  Not  only  this,  but  the 
Ohio  Legislature  directly  evaded  the  problem;  amid  poli- 
tical intrigues  it  hurried  its  session  to  an  end  and  ad- 
journed, leaving  the  flood  problem  untouched  for  many 
months.  The  people  of  Columbus  even  rejected  by  popu- 
lar vote  a  definite  project  for  local  protection.  Under  these 
circumstances  one  need  not  be  surprised  that  it  has  taken 
more  than  two  years  to  get  the  planning  started  and  that 
the  1915  season  finds  practically  no  'flood-protective  work 
under  way. 

The  destruction  wrought  by  the  Erie  freshet  ought  to 
act  as  a  warning  alarm  to  those  who  still  feel  unsympa- 
thetic toward  the  movement  for  stream  control.  It  directs 
attention  also  to  the  potential  dangers  residing  in  small 
streams.  Heretofore  it  was  commonly  thought  that  the 
hydraulic  possibilities  of  brooks  and  creeks  are  well  known, 
since  they  are  likely  to  get  their  maximum  flow  from  a 
local  thunderstorm.  The  Erie  experience  destroys  this 
belief  and  shows  that  even  insignificant  little  rivers  need 
study  and  control. 


The  recent  move  made  by  Secretary  Daniels  to  establish 
in  the  Navy  Department  a  New  Inventions  Board  to 
examine  new  inventions  offered  to  the  navy  and  select 
for  development  such  as  appear  to  be  of  promise  calls  at- 
tention to  a  very  difficult  but  very  important  class  of  en- 
gineering work. 

Many  business  men  and  not  a  few  engineers  look  upon 
all  work  of  this  sort  with  frank  skepticism.  They  will 
flatly  deny  that  anyone,  no  matter  what  his  experience 
and  technical  acquirements,  is  competent  to  pass  judg- 
ment upon  the  merits  of  a  new  and  untried  invention  and 


to  say  in  advance  of  its  actual  demonstration  whether  it 
is  promising  or  worthless. 

In  fairness  to  those  who  hold  this  belief,  it  should  be 
said  that  in  many  cases  where  an  opinion  has  to  be  given 
upon  a  new  and  wholly  untried  invention,  the  opinions  of 
even  the  best  technical  experts  may  prove  mistaken.  Some 
factor  which  has  not  been  taken  into  account  may  even- 
tually cause  a  very  promising  invention  to  fail  ;  or  on  the 
other  hand  may  make  a  success  of  an  invention  which 
seemed  hopeless. 

But  because  an  engineer's  opinion  on  the  merit  of  an 
invention  may  be  in  error  is  no  more  reason  for  rejecting 
it  as  worthless  than  it  would  be  to  reject  the  opinion  of 
an  attorney  on  a  difficult  legal  question  or  that  of  a 
physician  called  in  consultation  in  a  serious  case.  The 
engineer  who  is  competent  to  pass  upon  the  merits  of  a 
new  invention  can  give  an  opinion  at  least  as  reliable  as 
the  opinion  of  the  able 'lawyer  or  the  famous  physician. 

Further,  the  engineer  can  do  what  the  lawyer  or  the 
physician  cannot,  that  is,  resort  to  physical  tests  to  deter- 
mine doubtful  points  and  thus  gradually  accumulate  data 
on  which  a  reliable  opinion  can  be  based.  This  course 
will  very  often  be  advisable  in  the  case  of  new  inventions 
of  radical  novelty.  Before  deciding  whether  a  new  scheme 
is  worth  taking  up  for  commercial  development  tests 
of  some  of  its  cardinal  features  can  be  made,  which  will 
show  whether  its  design  is  based  on  correct  principles. 

There  is  another  reason  for  the  widespread  belief 
that  nobody  can  tell  in  advance  whether  a  new  invention 
will  succeed  or  fail.  And  this  reason  is  that  engineers 
competent  to  examine  and  pass  upon  new  inventions  and 
plan  the  development  of  those  which  are  approved  are 
comparatively  rare. 

It  need  hardly  be  said  that  if  an  engineer  is  to  form 
reliable  judgment  upon  the  merits  of  an  invention,  he 
must  be  reasonably  familiar  with  the  art  to  which  the  in- 
vention applies.  Hardly  less  important  is  it  that  he  be 
of  a  fairminded  and  judical  disposition  and  able  to  weigh 
without  prejudice  the  claims  of  the  inventor.  A  very 
large  proportion  of  engineers  are  constitutionally  dis- 
qualified for  undertaking  work  of  this  sort.  When  an  en- 
gineer is  thoroughly  familiar  with  an  art  he  often  ac- 
quires an  unconscious  prejudice  against  anything  new 
and  revolutionary  which  is  proposed  in  it.  He  will  de- 
mand of  the  inventor  of  a  new  appliance  that  it  shall 
reach  a  degree  of  perfection  in  operation  which  old  and 
familiar  appliances  have  never  attained.  Such  an  engi- 
neer overlooks  the  defects  in  the  methods  and  materials 
and  appliances  with  which  he  is  familiar  because  ways 
have  been  established  for  getting  along  with  them,  and 
he  fails  to  appreciate  that  similar  ways  would  eventually 
be  found  for  the  new  and  revolutionary  method  or  appli- 
ance which  is  offered.  It  is  the  mental  inertia  of  men 
of  this  class  which  makes  the  task  of  the  inventor  of  a 
new  appliance  so  difficult,  as  a  rule. 

While  engineers  with  such  a  mental  habit  are  disquali- 
fied for  the  task  of  passing  on  new  inventions,  there  are 
engineers  of  another  class  who  are  equally  disqualified. 
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These  are  the  men  of  such  sanguine  temperament  that 
they  see  advantages  in  everything  new  and  fail  to  appre- 
ciate adequately  the  troubles  that  may  develop. 

One  of  the  commonest  mistakes  made  by  engineers  in 
passing  upon  inventions  is  to  reject  a  scheme  offhand  be- 
cause it  is  not  new.  Of  course,  from  the  limited  point  of 
view  of  patent  protection  the  question  of  novelty  is  of  im- 
portance; but  in  considering  whether  an  invention  may 
have  merits  justifying  commercial  development  the  mat- 
ter of  novelty  should  take  a  subordinate  place.  An  in- 
vention may  be  brought  forward  and  prove  a  failure  at 
one  time  and  after  years  of  neglect  it  may  again  be  taken 
np  and  the  progress  of  the  arts  in  the  intermediate  pe- 
riod may  make  it  a  great  commercial  success.  Ball  and 
roller  bearings  to  reduce  friction  were  invented  very 
early  in  the  history  of  mechanics,  but  they  did  not  become 
of  commercial  importance  until  the  development  of  ac- 
curate mechanical  processes  of  producing  balls  and  roll- 
ers at  low  cost  made  such  bearings  commercially  practic- 
able. Their  extensive  use,  however,  has  come  in  very  re- 
cent years,  when  instead  of  being  made  to  order  in  small 
quantities  such  hearings  are  put  on  the  market  in  stand- 
ard sizes  at  so  low  a  figure  as  to  be  available  for  use  with- 
out serious  expense  in  ordinary  machine  design. 

Another  highly  important  question  to  be  settled  in  pass- 
ing upon  a  new'  invention  is  that  of  its  advantage  over 
existing  practice.  Hundreds  of  ingenious  schemes  are 
brought  forward  every  year  to  overcome  difficulties  that 
exist  chiefly  in  the  imagination  of  the  inventor.  An  en- 
gineer must  be  intimate  enough  with  an  art  to  weigh  fair- 
ly the  advantages  which  the  new  invention  proposes  to 
establish  over  previous  practice. 

It  is  well  to  bear  in  mind  also  that  the  work  of  a 
competent  "new  inventions  board,"  such  as  is  proposed 
for  the  navy,  and  such  as  actually  exist  in  the  organization 
of  progressive  industrial  concerns,  is  only  begun  when 
the  promising  new  inventions  are  sifted  out  from  among 
the  impossible  ones.  The  next  step  is  to  develop  the  se- 
lected inventions  to  the  stage  of  mechanical  and  commer- 
cial success,  and  here  again  engineering  ability  of  the 
very  highest  order  is  called  for  if  the  work  is  to  be  done 
with  economy  and  practical  advantage. 

It  will  be  evident  that  the  work  of  a  "new  inventions 
board"  is  not  a  task  to  be  undertaken  by  a  set  of  men 
whose  time  is  already  fully  occupied  with  their  own 
business  and  professional  work,  such  as  those  whose  names 
have  been  announced  from  Washington.  Nor  is  it  work 
that  can  properly  be  done  as  a  free  contribution  to  the 
country's  welfare.  There  is  no  more  reason  why  such 
important  and  valuable  work  should  be  done  for  the  Gov- 
ernment without  payment  by  members  of  the  engineering 
profession  than  there  is  to  expect  the  Government's  most 
difficult  tasks  in  the  Department  of  Justice  to  be  per- 
formed gratis  by  a  committee  of  lawyers. 

It  is  to  be  hoped  that  the  eminent  engineers  and  in- 
ventors and  manufacturers  who  are  to  be  brought  together 
in  the  New  Inventions  Board  may  have  a  clear  apprecia- 
tion of  the  task  before  the  Government  and  the  way  it 
should  be  handled,  and  that  they  may  induce  Congress  to 
provide  ways  and  means  for  the  organization  of  such  a 
board  on  a  permanent  basis,  with  a  corps  of  carefully  se- 
lected and  well  paid  experts  to  carry  on  its  work.  By  such 
means,  and  such  means  only,  can  the  United  States  Navy 
be  enabled  to  keep  pace  with  its  foreign  rivals  in  the  race 
for  efficiencv. 


Ass<essnimg£  Costs  off  Railway 

In  the  present  general  scheme  of  railway  improve- 
ment a  prominent  and  costly  item  is  the  elimination  of 
street  crossings  at  grade  in  cities  and  towns.  Work 
of  this  kind  is  in  progress  and  in  contemplation  in  many 
places,  and  is  increasing  steadily.  It  applies  not  only 
to  the  large  cities  but  also  to  many  smaller  places  where 
the  danger  or  interruption  to  traffic  reaches  a  degree  that 
leads  the  municipality  to  demand  an  improvement  in 
the  conditions. 

The  aggregate  cost  of  this  work  is  enormous,  and  by 
far  the  greater  proportion  of  this  cost  is  paid  by  the 
railways.  On  the  other  hand,  the  benefits  are  mainly  in 
the  interests  of  the  public  and  the  municipality.  Such 
benefits  as  accrue  to  the  railway  result  from  a  reduction 
in  liability  to  accidents  and  claims  for  damages  and  some 
greater  facility  in  handling  the  traffic,  especially  where 
traffic  is  heavy  and  movements  are  hampered  by  a  long  suc- 
cession of  crossings,  with  their  gates  and  watchmen.  In 
certain  cases  the  elimination  of  crossings  may  effect 
or  permit  a  reduction  in  grade  or  other  similar  improve- 
ment, but  such  incidental  improvement  is  obtained  usually 
at  a  cost  far  in  excess  of  the  value  of  the  improvement, 
and  far  beyond  what  the  railway  could  reasonably  or  eco- 
nomically pay  under  ordinary  conditions. 

The  work  is  of  a  costly  character  throughout.  Limi- 
tations of  right-of-way  and  cost  of  land  usually  necessi- 
tate masonry  retaining  walls  for  either  a  cut  or  a  fill. 
The  bridge  work  is  costly,  and  must  usually  provide 
for  solid  waterproof  decks.  In  many  cases  ornamental 
treatment  of  the  metal  work,  or  its  incasement  in  con- 
crete with  such  treatment,  adds  materially  to  the  cost  of 
the  bridges.  In  addition  to  this  every  case  involves  spe- 
cial problems  and  difficulties,  all  tending  to  increase  the 
cost.  Another  important  cause  of  expense  is  the  necessity 
of  keeping  both  streets  and  tracks  in  service  during  the 
execution  of  the  work. 

Interference  with  sewers  and  water  mains  and 
changes  in  street  grades  involve  additional  cost,  which 
may  be  borne  in  part  or  wholly  by  the  municipality. 
Maintaining  connections  with  industries  under  the  altered 
conditions  may  also  involve  heavy  cost,  which  may  be 
borne  (or  at  least  shared)  by  the  industries.  Where  a 
railway  grade  crossing  has  to  be  eliminated  in  addition  to 
the  street  crossings  there  is  a  further  and  material  increase 
in  cost. 

In  considering  problems  of  grade-crossing  elimination 
the  solution  should  be  sought  on  a  mutual  basis  of  con- 
sideration for  the  interests  of  the  public,  the  municipality 
and  the  railway.  Unfortunately,  it  is  too  often  a  case  of 
antagonism  and  opposition,  the  municipality  trying  to  get 
all  the  concessions  possible  and  to  assume  the  smallest 
possible  share  in  the  expense,  while  the  railway  seeks  to 
head  off  the  demands  and  to  limit  the  cost  of  its  work. 
The  result  may  be  a  compromise  not  really  satisfactory 
to  the  city  or  the  company,  and  involving  a  certain  amount 
of  ill-feeling  on  both  sides. 

As  an  instance,  in  one  case  a  city  endeavored  to  compel 
a  railway  to  depress  its  tracks  to  such  an  extent  as  to  re- 
quire no  change  in  street  grades,  the  entire  cost  of  the 
work  to  be  imposed  upon  the  railway.  The  latter  op- 
posed this  successfully  in  the  courts.  The  adopted  plan 
included  a  partial  depression  of  the  tracks,  elevation  of 
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the  streets,  and  a  sharing-  0f  the  cost.  On  the  other  hand, 
a  railway  proposed  to  carry  its  track  elevation  across  a 
public  square  by  a  bare  steel  viaduct  with  open  floor. 
This  was  opposed  by  the  city,  and  the  adopted  plan  pro- 
vided for  a  water-tight  deck  and  the  masking  of  the  steel 
structure  with  concrete  for  the  sake  of  appearance. 

With  problems  of  this  kind  on  the  increase  it  is  to  be 
hoped  that  there  will  be  a  more  general  recognition  and 
impartial  consideration  of  the  public  and  private  rights. 

B 

A  merry  to-do  is  likely  to  arise  over  the  new  Wis- 
consin law  which  concentrates  the  whole  engineering  work 
of  the  state  government  in  the  hands  of  one  man— a  state 
chief  engineer.  It  is  a  revolutionary  law.  It  will  deprive 
the  highway  bureau's  engineer,  for  instance,  of  his  title  to 
independence  and  will  make  him  a  mere  subordinate  of 
the  chief  engineer.  Such  a  state  of  affairs  is  subversive  of 
all  established  practices  in  state  administration— and  the 
same  is  true  of  city  and  national  administration.  As  in 
many  other  matters,  Wisconsin  leads  with  a  piece  of 
radical  legislation. 

The  question  is :    What  is  engineering  work  ?    Are  the 
topographical  survey  operations  conducted  by  the  state 
geological  survey  to  be  classed  as  engineering  service?  Is 
a  state  building  inspector  an  engineering  employee?  To- 
day, nobody  knows;  even  the  American  Society  of  Civil 
Engineers  does  not  know.    But  we  will  know  in  a  short 
time,  possibly,  when  the  Wisconsin  courts  decide  on  the 
interpretation  of  the  new  law.    Of  course  the  intent  of  the 
law  is  obvious— to  bring  under  the  control  of  one  techni- 
cally competent  head  all  such  state  work  as  must  be  per- 
formed by  engineers.    If  the  topographical  surveyor  is  an 
engineer,  then  the  chief  engineer  under  the  law  ought  to 
have  jurisdiction  over  him.    Conversely,  those  state  offi- 
cials  and  employees  who  by  the  Wisconsin  court  decisions 
are  placed  under  the  chief  engineer's  jurisdiction  will 
thereby  be  classed  as  engineers.    This  result  will  be  very 
helpful,  since  no  definition  of  "engineer"  has  been  formu- 
lated hitherto.    But  the  wonder  of  it— that  Wisconsin 
law  courts  should  give  instruction  to  the  American  So- 
ciety of  Civil  Engineers. 

28 

Osn©  FfieM  THat  Is  Boomaiiag 

The  world  has  always  spent  a  good  deal  of  money  in 
amusing  itself,  but  it  is  doubtful  if  ever  before  there 
has  been  a  time  when  this  money  has  so  benefited  the  build- 
ing constructor  as  at  the  present,  when,  to  say  the  least 
new  enterprises  for  construction  are  not  frequent  What- 
ever may  be  the  prospect  for  increased  construction  work 
m  the  more  practical  fields,  there  seems  to  be  no  lack 
or  capital  for  amusement  enterprises. 

In  this  issue  of  Engineering  News  there  are  illustrated 
two  large  pieces  of  such  engineering  work,  aggregating  in 
total  cost  some  $3,000,000  and  involving  not  only  a  fairly 
intricate  design,  but  a  construction  made  doubly  compli- 
cated by  requirements  of  exceptional  speed.  These  two- 
the  Sheepshead  Bay  Speedway  and  the  Boston  Ball  Park- 
are  but  typical  of  a  great  quantity  of  such  work  under 
way  or  recently  completed  in  widely  distributed  Tsections  of 
the  United  States.   ~ 

Of  course  every  city  worthy  of  the  name  has  its  ball 
park,  but  most  of  these  mean  work  only  for  the  local  car- 


penter and  builder.  In  the  "big-league"  towns,  however, 
the  ball  park  has  become  a  formidable  piece  of  engineer- 
ing construction,  more  or  less  standardized  to  be  sure 
but  nevertheless  requiring  careful  design  and  as  a  rule 
rapid  construction.  The  same  may  be  said  of  the  ever- 
increasing  number  of  stadiums,  without  which  nowadays 
no  university  can  properly  instruct  youth.  To  call  to 
mmd  the  enormous  piles  of  concrete  at  Harvard,  Prince- 
ton, Chicago,  Syracuse,  College  of  the  City  of  New  York, 
to  say  nothing  of  the  municipal  stadiums  at  San  Diego  and 
•Tacoma,  can  but  emphasize  the  great  number  of  dollars  in- 
vested in  property  which  has  brought  nothing  but,  to  quote 
the  economist,  "psychical  wealth"  to  the  world. 

The  motor  speedway  is  a  more  modern  development,  but 
is  a  natural  growth  from  the  horse  racing  and  later  cycle 
track,  with  the  additional  requirements  of  size  to  care  for 
attendance  running  up  toward  100,000  and  of  strength 
imposed  by  the  high-powered  and  high-speed  automobile. 
Engineering  talent  is  required  in  the  design  and  layout 
of  such  tracks  and  constructive  ability  of  a  high  sort 
in  their  quick  erection.    The  Sheepshead  Bay  track  is  the 
largest  of  the  lot,  but  similar  tracks  in  Philadelphia, 
Providence,  Louisville,  Chicago  and  St.  Paul  are  under 
way.  At  another  time  attention  will  be  called  to  some  of 
the  problems  of  design  in  such  tracks  and  particularly  to 
the  great  variation  in  the  surfacing  used  on  the  tracks  so 
far  built.  Meanwhile,  it  is  pleasant  to  note  that  the  engi- 
neer and  contractor  are  getting  a  part,  though  only  a  small 
part,  of  the  vast  sums  of  money  spent  by  the  American 
people  in  recreation. 

Busy  days  are  in  prospect  for  engineers  who  go  to  San 
Irancisco  to  attend  the  numerous  conventions  of  technical 
societies  which  are  to  be  held  there  in  September  and 
October.  Only  a  few  of  these  societies  have  as  yet  sent 
out  their  programs  for  the  convenience  of  those  who  wish 
to  plan  their  time  in  advance.  Under  "Society  Proceed- 
ings »  elsewhere  in  this  issue,  will  be  found  a  synopsis 
of  the  program  of  the  International  Engineering  Con- 
gress, prepared  from  an  advance  typewritten  copy. 

Without  disclosing  any  secrets,  it  may  be  stated  with 
certainty  that  the  program,  entertainment  and  exhibit 
committees  of  the  New  England  Water-Works  Associa- 
tion have  done  their  part  toward  making  the  convention 
which  is  to  be  held  in  New  York  from  Sept.  7  to  9  a 
success.  The  membership  at  large  may  be  counted  on 
to  do  the  rest.  The  convention  will  meet  a  day  earlier 
m  the  week  than  usual,  for  the  convenience  of  members 
who  wish  to  take  the  Engineering  Congress  train  for  San 
Erancisco  on  Sept.  10. 


For  the  second  time  in  two  years  the  conventions  of 
the  American  Public  Health  Association  and  the  New 
England  Water-Works  Association  clash.  This  seems  to  be 
a  shortsighted  policy  in  view  of  the  members  and  officials 
common  to  both  organizations.    It  seems  as  though  a 
conflict  of  dates  might  be  easily  prevented  in  the  future  if 
only  some  attention  were  given  to  the  matter  by  those 
having  the  interests  of  each  association  at  heart.    It  may 
be  added  that  the  convention  of  the  American  Public 
Health  Association  at  Rochester  on  Sept.  7  to  10  promises 
to  be  a  good  one.    This  makes  it  all  the  more  a  pity  that 
the  two  conventions  come  on  the  same  days. 
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Sir — The  writer  noticed  an  article  recently  in  one  of  the 
road  journals  entitled  "Has  the  Contractor  a  Snap?" 
This  article  set  forth  items  of  contingent  cost  that  are 
generally  overlooked  by  contractors.  It  occurred  to  me 
that  the  contractor  is  not  alone  in  being  misunderstood 
for  few  people  outside  the  engineering  profession  realize 
what  the  engineer  has  to  contend  with,  especially  in  mu- 
nicipal work.  In  my  practice  1  have  continually  been 
told  that  engineers  earn  their  money  only  too  easily.  I 
am  therefore  prompted  to  write  this  letter  to  you. 

The  question  "Has  the  Engineer  a  Snap?"  may  be 
answered  perhaps  better  after  itemizing  the  expense  and 
trouble  which  the  engineer  must  undergo,  some  of  which 
are  as  follows : 

1.  Expense  of  looking  over  the  proposed  work  and 
closing  the  contract  for  employment. 

2.  Expense  of  making  necessary  investigations  and  sur- 
veys. 

3.  Expense  of  getting  out  report. 

4.  Expense  of  traveling  and  time  in  submitting  report. 

5.  Expense  of  time  in  convincing  clients  and  local 
"home-grown"  or  "native"  engineers  that  the  report,  plans 
and  specifications  are  correct,  or  rather  trying  to  convince 

them.  . 

6.  Expense  of  defending  plans,  specifications  and  ideas 
against  the  "butting-in"  engineer. 

7.  Expense  of  assisting  clients  to  carry  on  a  campaign 
of  education  against  the  onslaughts  of  the  public. 

8.  Expense  of  getting  out  the  final  working  plans, 
specifications  and  estimates. 

9.  Expense  of  attending  letting  for  construction  work 
and  for  purchasing  of  materials,  machinery,  etc.,  and  as- 
sisting clients  in  getting  legal  contracts  closed  up. 

10.  Expense  caused  by  having  to  defend  plans  and 
specifications  against  the  "salesman-engineer,"  who  has 
something  to  sell,  and  promoters  of  "blue-sky"  schemes, 
who  pose  as  public  benefactors  and  do  everything  that  they 
possibly  can  to  have  the  specifications  drawn  so  that 
competition  is  eliminated.  (These  same  fellows  are  al- 
ways the  first  ones  to  howl  if  the  specification  is  closed 
against  their  particular  article,  and  I  have  noticed  that 
their  particular  article  is  always  the  best.) 

11.  Expense  of  time  in  examining  forms  or  bonds 
to  be  furnished  by  the  contractors. 

12.  Expense  of  time  in  approving  manufacturer's  plans 
of  machinery,  details,  etc. 

13.  Expense  of  time  in  getting  contractor  started  on 
his  work. 

14.  Expense  of  starting  resident  engineer  out  on  the 

work.  . 

15.  Expense  in  straightening  a  hundred  trivial  matters 
as  the  work  progresses.  (The  resident  engineer  can 
handle  the  situation,  but  clients  always  want  the  "main 
guy"  on  the  ground  in  person.) 

16.  Expense  of  making  final  inspection  and  test  of  the 

work. 


17.  Expense  of  getting  out  complete  record,  plans  and 
maps. 

IS.  Expense  of  time  in  getting  plant  running  in  good 
shape. 

19.  Expense  of  time  in  getting  what  is  coming  to  one 
of  the  "balance  due." 

20.  Expense  of  taking  a  vacation  to  recuperate  and 
nurse  oneself  back  to  health. 

W.  L.  Benham. 

Oklahoma  City,  Okla.,  July  26,  1915. 


Should 


Sir — There  have  been  several  interesting  articles  of 
late  in  Engineering  News  regarding  the  status  of  the 
engineer  and  why  as  a  professional  man  he  does  not  hold 
the  positions  he  should  relative  to  the  other  professions. 
I  think  Mr.  Benham,  of  Oklahoma  City,  Okla.,  struck 
the  keynote  in  his  article,  "Engineering  Students  Should 
Practice  Public  Speaking,"  in  the  issue  of  duly  15,  1915. 

Nearly  everyone  will  admit  that  no  profession  renders 
greater  service  to  mankind  than  the  engineering  profes- 
sion, not  only  materially,  but  in  the  comforts  and  con- 
veniences it  brings  and  in  the  impetus  it  gives  to  better 
things— to  religion,  culture  and  philosophy.  These 
questions  then  naturally  arise:  Why  does  the  engineer 
not  enjoy  the  prestige  other  professional  men  do?  Why 
does  he  not  receive  the  credit  due  him  for  the  service  he 
renders?    Why  is  he  not  a  properly  balanced  man? 

And  the  reason  ?  The  engineer  does  not  receive  enough 
publicity.  He  is  too  unassuming.  He  does  not  "mix." 
He  does  not  assert  himself  and  his  deeds  enough.  In  fact 
he  requires  a  publicity  agent;  and  he  must  needs  be  his 
own,  for  no  one  else  is  willing  to  fill  this  office  for  him. 
In  the  apt  words  of  the  young  philosopher:  "He^who 
tooteth  not  his  own  horn  the  same  shall  not  be  tooted." 

The  fault  lies,  it  seems  to  me,  in  our  colleges  and 
schools  where  the  future  engineers  receive  their  training, 
although  it  is  being  remedied  at  present  in  some  instances. 
In  the  university  the  engineering  students  constitute  the 
hardest  working,  most  self-centered  and  self-contained 
group.  (And  no  doubt  the  engineer  educated  in  the 
university  is  broader  than  his  brother  of  the  technical 
school,  or  at  least  he  should  be.)  They  have  few  inter- 
ests outside  their  own  studies,  which  occupy  nearly  all 
their  time.  Thev  are  not  good  "mixers"  as  a  rule.  They 
take  no  part  in  literary  societies  or  public  exercises  of  any 
sort.  They  are  quiet,  hard-working,  unassuming,  and 
therefore  little  known  among  the  student  body.  And  do 
not  these  characteristics  prevail  among  the  older  engi- 
neers of  your  acquaintance  who  are  practicing  their  pro- 
fession ?  *  The  fault  must  lie,  then,  in  their  early  training. 

Where  is  the  remedy?  It,  too,  lies  in  our  colleges  and 
schools.  There  should  be  literary  societies,  public  speak- 
ing or  entertainments  of  some  kind  that  would  place  the 
student  before  the  public  or  before  an  audience  and  give 
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him  valuable  training  as  well  as  valuable  advertising. 
This  is  an  age  of  advertising,  and  the  engineer  must  "get 
into  the  game"  and  advertise  himself. 

I  heard  a  prominent  highway  official  of  this  state  say 
not  long  ago  that  the  art  of  public  speaking  was  one  of 
the  most  important  attainments  of  the  engineer  of  today. 
This  official  is  an  able  speaker  himself,  and  he  owes  his 
success  largely  to  his  ability  to  talk  to  an  audience  enter- 
tainingly on  technical  subjects. 

It  behooves  our  schools  of  today  to  prepare  the  engi- 
neer of  tomorrow  for  elevation  to  the  position  he  deserves 
to  hold  among  the  other  professionals. 

J.  S.  Miller. 

Wharnclifle,  W.  Va.,  July  31,  1915. 

m 

Daimg|©ir  aim  V©ss©E  ©p©2=svtta©im 

Sir — The  capsize  of  the  "Eastland"  has  revealed  to  the 
public  an  amazing  disregard  of  public  safety  in  connec- 
tion with  the  stability  of  vessels  and  has  given  rise  to  a 
general  public  demand  for  a  more  efficient  inspection  of 
passenger  transport  by  water  than  that  now  existing. 
With  reference  to  this,  two  personal  experiences  of  the 
writer  may  be  worth  putting  on  record. 

In  1892  while  living  in  Chicago  I  went  on  several  ex- 
cursions between  Chicago  and  Michigan  City  by  the 
exact  route,  I  believe,  which  was  to  have  been  followed 
by  the  "Eastland"  on  the  day  when  it  came  to  its  dis- 
astrous end.  The  boats  I  traveled  on  in  those  days  were 
so  unstable  that  the  stability  of  the  craft  was  maintained 
by  a  rolling  ballast  operated  as  follows:  On  the  lowest 
deck  there  were  about  twenty  heavy  barrels,  specially 
hooped  and  containing  lead  for  weight.  Against  the  cen- 
ter post  in  the  lower  deck  was  suspended  a  wooden  pendu- 
lum about  10  ft.  long.  A  foreman  sat  on  a  box  and 
watched  the  pendulum,  and  as  the  dear  people  were  en- 
joying themselves  and  moving  from  one  side  of  the  ship 
to  the  other  on  the  upper  decks,  he  would  swear  and  yell 
at  his  men  to  roll  the  barrels  to  the  side  necessary  to  trim 
the  boat,  as  indicated  by  the  motion  of  the  pendulum. 
Just  what  "formula"  was  used  to  make  the  travelers  safe 
I  never  knew,  and  I  doubt  very  much  whether  in  any 
other  country  in  the  world  such  trifling  with  danger 
would  be  permitted. 

Another  trip  I  once  made  was  from  Seattle  to  San 
Francisco  on  a  steamer  whose  name  as  I  now  remember 
it  was  "The  Queen."  She  was  a  beautifully  painted  ves- 
sel with  a  lot  of  woodwork  above  her  water  line  and  the 
usual  big  steel  smoke-stacks  coming  up  through  the  decks. 
Shortly  before  beginning  this  trip  "The  Queen"  had  lost 
one  of  her  propeller  blades,  and  the  chief  engineer  told 
me,  in  explaining  why  he  was  running  the  engines  at  such 
high  speed,  that  the  captain  had  determined  that  he  would 
take  his  300  passengers  into  San  Francisco  on  time  by  " 
using  forced  draft  to  make  up  for  the  loss  of  efficiency 
resulting  from  the  missing  blade.  In  consequence  of  this 
forced  draft,  the  smoke-stacks  were  so  hot  all  the  time 
that  we  enjoyed  the  spectacle  of  laborer  s  sitting  on  each 
deck  playing  a  hose  on  the  woodwork  around  the  stacks 
for  2i/2  days  during  the  entire  trip  to  San  Francisco.  We 
reached  there  on  time  and  of  course  hugely  enjoyed  the 
extraordinary  provisions  for  our  safety  and'  comfort, 

I  doubt  very  much,  however,  whether  similar  laxness 
would  be  permitted  in  any  other  countrv  in  the  world. 
With  you  and  all  other  good  citizens  I  'hope  some  day 


for  the  existence  of  a  nonpol itical,  practical  and  highly 
scientific  vessel-inspection  system  in  the  United  State- 
that  will  protect  our  country  from  such  disgraceful  occur- 
rences as  the  appalling  "Eastland"  disaster. 

C.  L.  H. 

New  York,  July  31,  1915. 

Cot©  Hlh©  E3sp©ipn©inic©d!  Eiag>aia©©xp 
m.  Clasiiac©  aim  Hagphwa\.y  W<o>5rfi& 

Sir — If  city  and  state  highway  departments  would  or 
could  employ  experienced  engineers  instead  of  young  col- 
lege men  with  little  or  no  practical  experience  thousands 
of  dollars  would  be  saved  the  public  on  work  the  cost  of 
which  annually  mounts  into  millions  of  dollars. 

One  doesn't  find  a  young  and  inexperienced  pnysieian 
acting  as  head  surgeon  in  a  big  hospital,  nor  a  young 
law  student  acting  as  counsel  of  a  big  corporation,  but  to 
see  an  inexperienced  young  college  man  directing  the 
expenditure  of  thousands  of  dollars  on  public  road  work 
is  common. 

It  is  very  easy  to  waste  money  in  highway  work  on 
account  of  poor  location,  a  branch  of  engineering  which 
requires  long  and  thorough  experience  both  in  prelimin- 
ary and  construction  work.  The  inexperienced  man  in 
nine  cases  out  of  ten  takes  the  easiest  route  known  to  the 
general  public,  simply  because  he  has  little  or  no  con- 
fidence in  himself  and  fears  the  result  of  a  mistake.  On 
the  other  hand,  I  know  many  old  railway  locating  engi- 
neers who  are  out  of  employment  at  the  present  time 
because  of  poor  business  conditions  throughout  the  coun- 
try— men  who  have  successfully  located  miles  and  miles 
of  railroads  in  the  United  States,  yet  today  they  would  be 
glad  to  make  $75  per  month. 

Our  engineering  societies  ought  to  make  some  protest 
over  this  condition  of  affairs.  Are  those  men  who  have 
met  with  success  in  engineering  and  whose  employment 
would  save  the  public  many  thousands  of  dollars  +0  be 
allowed  to  sit  idle,  or  should  they  and  the  public  be 
given  a  helping  hand  ? 

The  great  trouble  in  getting  men  for  highway  work 
is  generally  that  a  man  must  travel  several  miles  to  a 
large  city  to  take  a  written  examination,  and  in  a  writ- 
ten examination  the  younger  college  men  will  beat  the 
experienced  engineer  every  time.  It  often  happens  in  the 
Central  West  that  a  big  university  is  turning  out  men 
in  the  very  city  where  the  Chief  Highway  Engineer  is 
located  and  that  these  students  get  in  on  the  ground  floor 
when  it  comes  to  filling  up  the  Highway  Department  stall'. 

There  should  be  a  system  similar  to  that  which  the 
great  railroad  companies  have  of  hiring  men  on  their  rec- 
ord of  past  experience.  I  do  not  want  college  students 
to  misconstrue  my  meaning  in  writing  this  letter,  for 
although  it  looks  as  though  I  was  down  on  the  college 
man,  this  is  far  from  true.  The  college  man  is  the  best 
man  without  a  doubt,  but  he  should  start  from  the  bottom 
of  the  ladder  and  work  up,  the  same  as  others  have,  as 
far  back  as  I  can  remember,  until  this  state  highway  work 
started  up. 

A.   R.  MlELLY. 

New  Orleans,  La.,  Aug.  7,  1915. 

The  Mineral  Prortuction  of  Alaska  to  the  close  of  1914  is 
estimated  at  $268,150,000,  of  which  $244,000,000  was  gold.  The 
territory's  mineral  production  in  1914  was.  valued  at  $15,764.- 
000  and  included  about  21,500.000  lb.  of  copper. 
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SYXOPSIS — The  largest  ball  park-  in  the  coun- 
try. Seats  40,000  people.  Built  in  pre  months. 
Reinforced-concrete  stands,  fence  and  club  house. 
Nearly  100.000  cu.yd.  of  (/railing  required. 

The  Boston  National  League  Base  Ball  Club  opened 
on  Aug.  18  its  new  park  in  the  Allston  district,  only  15 
miu.  by  street  ear  from  the  business  center  of  Boston. 
The  park  is  located  on  a  tract  of  land  which  up  to  last 
spring  was  a  golf  club,  situated  between  Commonwealth 
Ave.  on  the  south  and  the  tracks  of  the  Boston  &  Albany 
H.R.  on  the  north,  with  the  Charles  River  beyond.  The 
site  was  not  turned  over  to  the  contractor  until  Mar.  20 
of  this  year,  and  the  opening  game  in  the  practically  com- 
pleted park  was  held  on  Aug.  18.  This  remarkably  fast 
contract  work  comprised  the  excavation  and  transfer  from 
cut  to  fill  of  about  100,000  cu.yd.  of  earth,  the  placing  of 
a  number  of  piles  under  the  footings  of  the  stands,  the 
erection  of  stands  capable  of  seating  40,000  people,  the 
construction  of  a  large  club  house  and  a  reinforced- 


concrete  fence  entirely  surrounding  the  grounds,  and  the 
leveling  of  a  parking  space  outside  of  the  grounds  where 
automobiles  and  street  cars  can  stand  during  the  game. 

Fig.  4  shows  the  general  layout  of  the  park  and  Fig.  1 
is  a  view  of  the  grounds  looking  north  across  them,  taken 
about  the  first  of  April,  just  as  work  commenced.  It 
will  be  seen  that  there  existed  on  the  golf  course  a  sizable 
pond  which  had  to  be  filled  in  at  the  beginning  of  the 
work.  The  ground  was  rolling,  and  steam-shovel  excava- 
tion consisted  in  leveling  up  the  playing  field,  in  filling 
the  pond,  and  in  excavating  for  the  lower  part  of  some  of 
the  stands,  the  fill  being  taken  by  horse  and  wagon  to 
make  the  slope  in  the  upper  part  of  the  stand.  This 
operation  resulted  in  the  level  of  the  playing  field  being 
nearly  20  ft.  lower  than  the  level  of  the  concourse  back 
of  the  stand,  and  also  it  required  the  lower  part  of  some 
of  the  stands  to  be  built  directly  on  the  ground,  as  shown 
in  Fig.  5,  while  the  upper  parts  are  built  on  the  custom- 
ary columns. 

The  distinguishing  feature  of  the  field  from  the  lay 
viewpoint  is  its  extreme  size.    As  may  be  noted  in  Fig.  4, 


FIG.  3.    LOOKING  OVER  THE  PLAYING  FIELD  TOWARD  THE  STANDS,  AUG.  16,  1915,  TWO 
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the  home  plate  is  350  ft.  distant  along  the  foul  line  from 
the  nearest  point  on  the  stand,  while  the  bleachers  and 
the  far  side  of  the  pavilions  are  so  far  distant  from  the 
diamond  as  to  remove  all  danger  of  batting  a  fair  ball 
into  a  stand.    The  total  area  of  the  inclosure  is  15  acres. 


Three  types  of  structure  were  used  in  the  stands— the 
grandstand,  the  pavilions  and  the  bleachers,  graded  ac- 
cording to  price  of  admission.  These  were  laid  out  in 
circular  plan  as  shown  in  Fig.  4.  A  detail  of  a  section 
through  the  grandstand  is  shown  in  Pig.  5.    The  ground 


FIG.  1.   SITE  OF  BALL  PARK  ON  APR.  1.  1915,  ABOUT  A  WEEK  AFTER 


WORK  COMMENCED 


WORK.    GRANDSTAND  CONCRETE  COMPLETED,  PAVILION  CONCRETE 


BEING  LAID 


OAYS  BEFORE  THE  OPENING  OF  THE  PARK.  TWENTY 


WEEKS  FROM  FIG.  1  TO  FIG.  3 
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FIG.  4. 


GENERAL  LAYOUT  OF   BOSTON  NATIONAL 
LEAGUE  BALL  PARK 
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on  which  the  grandstand  was  built  is  partly  in  cut  and 
partly  in  fill,  though  the  fill  is  not  shown  in  the  particular 
section  drawn  in  the  figure. 

The  slope  of  the  stands  is  designed  to  afford  a  good  view 
of  the  diamond  from  every  point.  The  lower  steps,  in 
front  of  the  boxes,  have  a  3-ft.  tread  and  3-in.  rise,  and 
the  main  steps  increase  in  rise  from  5y2  in.  at  the  bottom 
to  lOi/o  in.  at  the  top,  with  a  uniform  tread  of  2y2  ft. 
The  scats  themselves  rest  on  concrete  steps  in  the 
lower  part  laid  directly  on  the  ground  and  reinforced 
along  the  bottom  with  a  plane  of  wire  mesh.  Above  the 
ground  the  steps  are  of  the  same  relative  slope  and  size, 
but  are  of  reinforced  concrete,  of  the  design  shown  in 
Pig.  5,  resting  on  stringers,  which  in  turn  rest  on  columns 
spaced  20  ft.  transversely  and  10  to  17  ft.  longitudinally, 
according  to  the  requirements  of  the  layout. 

The  columns  and  stringers  are  of  structural-steel  mem- 
bers framed  together  at  the  junctures  and  incased  with 
concrete,  according  to  the  details  shown  in  Fig.  5.   At  the 
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rear  bay  of  the  span  the  structural  steel  of  the  concrete 
and  steel  columns  is  extended  up  to  form  the  columns 
for  the  grandstand  roof,  which  extends  forward  and  is 
carried  on  columns  rising  directly  from  footings  near  the 
forward  end  of  the  stand.  The  rear  columns  are  con- 
nected by  hollow-tile  plastered  to  form  curtain  walls. 
The  stands  are  separated  from  the  field  by  a  reinforced- 
■oncrete  fence  shown  in  Fig.  5.    In  the  grandstand  the 


Detail  of  Steps 

Showing  Sea+s 


Cross-Sec+ion  of  Bleacher 


140- J - 

of  Pavilion 


Gross-Sec+ion 
FIG.   6.    PAVILIONS  AND  BLEACHER  SECTIONS 


seats  are  of  the  folding  individual  type,  bolted  down  to 
the  concrete  steps. 

The  pavilions  and  bleachers  are  of  the  general  section 
shown  in  Fig.  6  and  of  structural  detail  corresponding 
to  the  typical  detail  given  in  Fig.  5.  The  difference  be- 
tween these  stands  and  the  grandstand  is  that  there  is  no 
cover,  and  that  instead  of  folding  seats  there  are  benches 
screwed  down  to  permanent  cast-iron  standards.  The 
framing  details  are  the  same  as  in  the  grandstand,  except 
where  space  required  cross-bracing  girders  to  stiffen  the 
columns.  All  stands  are  approached. by  ramps  through 
the  structure  and  up  to  the  rear  promenade.  The  boxes 
at  the  front  of  the  grandstand  are  entered  from  down- 
ward-sloping inclines,  as  shown  by  dotted  lines  in  Fig.  5. 

All  the  columns  under  the  grandstand  and  pavilion  B 
were  founded  on  concrete  piles  of  the  "pedestal"  type, 
driven  by  the  MacArthur  Concrete  Pile  &  Foundation  Co. 
For  these  footings  305  piles,  of  an  average  length  of  20 
ft.,  were  driven  singly  or  in  groups  of  from  two  to  thir- 
teen per  footing.  The  soil  consisted  of  the  loam  fill, 
brought  in  most  cases  from  the  remainder  of  the  field  and 
underlain  with  sand  and  gravel.  Piling  was  especially 
required  over  the  site  of  the  old  pond. 

The  office  and  club  house  at  the  entrance  to  the  field  is 
a  three-story  building  of  pleasing  design,  mainly  of  rein- 
forced concrete.  The  fence  which  surrounds  the  site  is 
12  ft.  high  and  has  a  vertical  reinforced-eoncrete  slab 
between  posts  spaced  every  12  ft.,  with  an  expansion  joint 
at  every  fourth  post.  At  the  rear  of  the  playing  field  the 
revised  ground  elevation  is  so  far  above  the 'tracks  of  the 
Boston  &  Albany  R.R.  that  a  19-ft,  concrete  retaining 
wall  was  required  to  protect  the  tracks,  the  usual  12-ft 
fence  being  superposed  on  the  wall. 

Construction  work  was  naturally  carried  out  by  a  very 
large  force  on  account  of  the  short  time  which  was  per- 


mitted for  the  work.  Steam-shovel  excavation  into  wag- 
ons cared  for  the  cut  and  fill  in  the  first  part  of  the  work. 
Then  followed  the  erection  of  the  steel  reinforcing  the 
columns  and  girders  in  the  upper  part  of  the  stand  and 
the  direct  laying  of  the  concrete  steps  at  the  lower  pari 
of  the  seats.  As  soon  as  the  steelwork  was  up,  the 
girders  were  connected  with  wooden  forms  and  the  con- 
crete poured  from  a  high  tower  and  chute  which  permitted 
the  movement  of  the  chute  to  any  loca- 
tion on  a  very  large  section  of  the 
stand.  There  were  two  such  plants 
and  the  towers  -moved  from  place  to 
place  to  cover  the  section  under  way. 

The  making  of  a  playing  field  was 
one  of  the  first  tilings  started  in 
the  work.  As  soon  as  the  leveling-up 
process  was  completed  subsoil  and  sod- 
ding work  was  started,  so  that  even 
before  the  stands  were  fairly  along  the 
diamond  and  the  outlying  parts  were 
well  toward  completion  (Fig.  2).  This 
was  necessary  so  that  the  field  would 
be  in  perfect  condition  by  the  time  the 
first  game  was  played. 

The/  view  in  Fig.  3,  taken  Aug.  16, 
only  two  days  before  the  opening- 
game,  shows  that  the  park  was  prac- 
tically completed  in  the  very  short  time 
allowed — less  than  five  months. 

The  structural  design  of  the  stands 
the  Osborn  Engineering  Co.,  of  Cleve- 
land, Ohio,  and  the  construction  was  carried  out  by  the 
James  E.  Gaffney  Co.,  the  president  of  which,  James  E. 
Gaffney,  is  also  president  of  the  Boston  National  League 
Club.    P.  G.  Collins,  Jr.,  was  Engineer  of  Construction. 
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Following  the  extensive  flood-filling 
out  by  the  city  of  Pittsburgh  on  the 
gheny)  a  few  years  ago,  a  large  piece  of  filling  work  on 
the  Pittsburgh  side  was  recently  started  by  M.  O'Herron 
contractor. 

The  work  is  on  Duquesne  Way  and  Penn  Ave.  and  the 
transverse  streets  from  Water  St.  to  7th  or  Sandusky 
St.,  with  some  minor  work  extending  as  far  as  11th  St. 
This  territory  is  to  be  raised  to  El.  33.9,  the  Allegheny 
filling  having  been  carried  up  to  El.  33. 

The  work  is  distinguished  by  the  novel  street  drainage 
system  adopted.  The  streets  were  laid  out  without  longi- 
tudinal slope,  so  that  gutters  will  not  perform  their 
ordinary  service.  Longitudinal  12-in.  drains  are  laid 
under  the  street  near  the  curb,  receiving  branch  pipes 
from  street  inlets  located  in  the  curb  about  40  to  GO  ft. 
apart.  These  special  storm  sewers  discharge  into  the 
transverse  or  main  outfall  sewers  in  the  cross  streets. 


Lime  Production  in  1914—  The  lime  made  in  the  United 
States  in  1914  as  reported  by  the  United  States  Geological 
Survey  amounted  to  3,380,928  tons,  valued  at  $13,247,676.  The 
plants  operating-  were  reduced  from  1023  in  1913  to  954  in 
1914.  The  number  of  kilns  in  operation  increased  from  2338  in 
1913  to  2374  in  1914.  The  most  marked  feature  of  the  lime 
industry  since  1906  has  been  the  rapid  growth  in  the  produc- 
tion of  hydrated  lime,  which  in  1913  had  increased  over  300% 
in  both  quantity  and  value. 
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oia  Hetclh  HetcKy 
.ter-Supply 

Despite  the  fact  that  construction  work  on  the  Hetch 
Hetchy  water-supply  for  San  Francisco  has  been  greatly 
handicapped  by  lack  of  funds,  as  a  result  of  the  European 
War  and  the  consequent  stringency  of  the  money  market 
which  has  prevented  the  sale  of  4l/2-per  cent,  municipal 
bonds,  all  of  the  work  necessary  to  comply  with  the  terms 
of  the  Eaker  Act  is  being  'rushed  by  City  Engineer 
O'Shaughnessy,  and  the  great  task  of  bringing  Sierra 
water  to  San  Francisco  is  well  under  way. 

Work  has  been  started  at  Early  Intake  on  a  tunnel 
10i/2  ft,  in  diameter,  which  will  be  a  part  of  the  perma- 
nent main  aqueduct,  and  pass  through  a  formation  of 
solid  granite  for  a  distance  of  20  mi.  to  a  forebay  reser- 


r'oad,  lumber  for  camp  buddings  and  other  purposes  will 
be  supplied  by  this  mill. 

Work  will  be  begun  during  August  on  clearing  of  tim- 
ber that  portion  of  the  floor  of  Hetch  Hetchy  Valley  that 
will  be  flooded  by  the  construction  of  the  Hetch  Hetchy 
diversion  dam.  A  wagon  road  has  been  completed  from 
the  bench  above  the  dam  site  to  the  floor  of  the  valley. 
All  of  the  timber  cut  in  the  reservoir  will  be  used  for  tun- 
nel work,  railroad  ties,  poles  and  forms.  On  account  of 
the  inaccessibility  of  the  valley  it  would  not  be  profitable 
to  sell  any  of  the  wood  to  outside  markets. 

A  portion  of  the  Hetch  Hetchy  Valley  will  be  flooded 
this  winter  by  the  construction  of  a  small  diversion  dam 
and  diversion  tunnel  to  bypass  the  waters  of  the  Tuo- 
lumne Eiver  around  the  main  dam  while  the  latter  struc- 
ture is  being  built  next  year.    That  portion  of  the  reser- 


CONSTRUCTION  WORK  ON  NEW  HETCH  HETCHY  WATER-SUPPLY,  SAN  FRANCISCO,  CALIF. 
Left— City  sawmill  cutting  lumber  for  forms  and  camp  buildings.    Right— Cut  on  new  road  built  by  city 


voir,  and  thence  to  the  Moccasin  Creek  power  station. 
The  Early  Intake  is  12  mi.  downstream  from  Hetch 
Hetchy  Valley,  at  an  elevation  of  2320  ft.  above  sea  level. 
To  facilitate  the  proposed  tunnel  construction,  work  is 
being  rushed  on  a  branch  wagon  road  3  mi.  long  and 
14  ft.  wide  from  Early  Intake  to  the  main  transportation 
road,  10  mi.  of  which  has  recently  been  completed  by  the 
Utah  Construction  Co.  The  Early  Intake  road  runs  from 
the  crest  of  the  ridge  to  the  bottom  of  Tuolumne  Eiver 
canon,  through  a  particularly  rugged  country,  all  of  which 
is  in  a  granite  formation.  This  branch  road  is  now  80 
per  cent,  completed. 

San  Francisco  owns  a  large  amount  of  timber  on  Canon 
Banch,  an  area  of  160  acres,  between  Hog  Eaneh  and 
Hetch  Hetchy  Valley.  Because  of  the  high  cost  of  lumber 
in  the  open  market,  the  city  engineer  deemed  it  advis- 
able to  erect  a  sawmill  on  Canon  Banch.  A  contract  for 
the  mill  equipment  was  awarded  on  Apr.  19,  1915,  to  the 
Eby  Machinery  Co.  The  mill  was  put  in  operation  on 
July  30  and  will  be  run  continuously.  All  of  the  timber 
for  the  forms  to  lie  used  in  concrete  construction  in  and 
near  the  dam,  railroad  ties  for  use  in  the  transportation 


voir  which  will  be  under  the  waters  of  the  lake  thus 
formed  will  be  the  first  to  be  cleared  of  timber.  ^ 

A  very  extensive  study  was  made  of  the  design  of  a 
cyclopean  concrete  dam  to  be  constructed  on  the  Tuo- 
lumne Eiver  at  the  lower  end  of  Hetch  Hetchy  Valley. 
Every  type  of  arch  and  gravity  section  was  considered, 
and  a  gravity  dam,  arched  as  an  additional  safety  factor, 
was  tentatively  chosen  as  the  type  best  adapted  to  local 
conditions  at  the  dam  site.  This  dam  will  be  300  ft.  high 
and  will  have  a  crest  length  of  750  ft.  Its  cost  will  be 
approximately  $4,000,000.  The  design  has  just  been  com- 
pleted by  the  city  engineer. 

City  Engineer  O'Shaughnessy  has  been  exerting  stren- 
uous efforts  to  make  an  arrangement  by  which  contractors 
would  construct  the  67  mi.  of  railway  from  Eosasco,  on 
the  Sierra  E.E.,  to  the  Hetch  Hetchy  dam  site  this  year, 
and  accept  4l/2  per  cent.  Hetch  Hetchy  bonds  in  payment. 
Two  local  representatives  of  one  of  the  largest  contracting 
firms  in  America  are  now  in  the  valley,  figuring  on  this 
work.  The  cost  of  this  railway  is  estimated  by  the  city 
engineer  at  approximately  $1,850,000.  He  is  hopeful 
that  funds  will  soon  be  procured  for  this  purpose. 
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Road  and  Cualves-t  Waslhiouat 

The  accompanying  photographs  show  a  washout  on  a 
new  fill  on  the  New  York  State  road  near  Westfield,  N.  Y., 
caused  by  the  very  heavy  rain  of  Aug.  9.  The  fill  had 
recently  been  made  over  the  arch  bridge  shown  in  Fig.  2 
and  was  retained  mainly  by  the  wings  of  that  bridge' 
After  preliminary  gullying  the  fill  was  washed  out  as 
shown  m  Fig.  1,  following  the  failure  of  one  of  the  wine- 
walls,  as  shown  in  Fig.  2. 

m 

A  Stat©  Civil  and  Mechanical 
Engineer  and  As-cliitect 

A  notable  law  has  just  been  passed  by  the  Wisconsin 
legislature  and  approved  by  the  governor,  creating  the 
office  of  state  engineer  with  a  broad  range  of  duties 

The  chief  engineer  is  to  be  appointed  by  the  Railroad 
Commission  and  may  be  removed  by  the  governor  upon 
hearing.    This  chief  engineer  has  three  lines  of  duty— 


To  what  extent  outside  architects  will  be  called  in  for 
state  work  apparently  will  depend  on  the  future  attitude 
of  the  heads  of  state  departments  and  the  opinions  of 
the  chief  engineer  combined. 

_  State  Power-Plant  Supervision— The  chief  engineer 
is  required  to  examine  and  inquire  into  the  matter  of 
operating  all  state-owned  power  and  electric  plant, 
pumping  or  heating  stations  and  to  direct  such  changes 
m  the  methods  or  processes  employed  as  will  result  in 
the  most  economical  and  efficient  operation  thereof  The 
superintendents  of  such  plants  must  keep  suitable  records 
as  directed  by  the  chief  engineer.  In  his  annual  re- 
port the  chief  engineer  must  show  in  tabular  form  the 
cost  of  operation  per  unit  of  product  or  service  of  each 
power  or  electric  plant,  heating  or  pumping  station  oper- 
ated by  any  state  institution. 

This  is  the  first  case  of  a  state  creating  the  office  of 
chief  engineer  to  handle  all  classes  of  engineering  ser- 
vice for  the  state,  not  to  speak  of  architectural  service 
ihe  importance  of  the  railroad  commission  is  still  fur- 


FIGS  1  AND  2.   WASHOUT  ON  STATE  ROAD  NEAR  WESTFIELD  N  Y 
The  two  men  are  standing  at  about  the  same  place  in  ea.ch  view' 


engineering  for  all  state  departments  and  bureaus,  archi- 
tectural services  to  the  state,  and  supervision  over  and 
improvement  of  power,  heating  and  similar  plants  of 
public  institutions. 

Engineering— He  is  to  have  charge  of  all  engineering 
performed  by  or  for  the  state  or  any  of  the  departments, 
boards,  or  commissions  of  the  state,  or  in  the  promotion 
of  any  engineering  or  architectural  projects  undertaken 
by  the  state.  He  shall  furnish  engineering  services  to 
any  branch  or  department  of  the  state  upon  requisition 
Provision  is  made  for  having  engineering  or  architect 
tural  work  clone  by  contract,  in  which  case,  however, 
the  chief  engineer  shall  act  with  the  administrative  of- 

nX'V^n8'  SUCh  Contracts'  and  shall  audit  claims 
under  it.  Where  any  department,  board,  etc.,  requires 
permanent  engineering  service  the  chief  engineer  will  ap- 

EtaavS1StantS  t0  d°  SilCh  W°rk'  t0  be  de^»ated  state 
highway  engineer,  state  architect,  university  architect, 
etc.,  as  may  be  appropriate. 

Architectural  Service-The  duties  of  the  chief  engi- 
Z\l  arGhltectural  ser™e  are  described  by  exactly 
the  same  wording  as  that  defining  engineering  service 


ther  increased  by  the  new  law.  The  railroad,  utilities 
and  water-power  work  of  the  commission's  engineering 
department  presumably  will  be  handled  in  future  merely 
by  one  of  the  departments  or  branches  under  the  chief 
engineer. 


MuastaDom5'9  Flat  Slab 
©  an  Infringement 

As  noted  in  Engineering  News  of  June  24,  1915,  p. 
1245,  a  perpetual  injunction  was  issued  on  June  9  against 
C.  A.  P.  Turner,  of  Minneapolis,  Minn.,  restraining  him 
irom   directly  or  indirectly  making,  constructing,  using  or 
vending  to  others  to  be  used    .    .    .  reinforced-concrete 
flooring  for  buildings,  containing  or  employing  the  inven- 
tion described  and  patented  in  Norcross  letters  patent 
No.  698,542,  or  any    .    .    .    flooring    .    .    .    similar  to 
those  heretofore  constructed   ...   by   ...    C  A  P 
Turner  under  and  in  accordance  with  letters  patent  Nos* 
985,119  and  1,003,384."   Subsequent  to  that  the  C.  A.  P 
Turner  Co.  marketed  a  type  of  fiat-slab  construction 
known  as  the  "spiral  mushroom,"  which  was  illustrated  in 
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Engineering  News  of  July  15,  1915,  p.  144.  Under  date 
of  Aug.  3,  1915,  the  United  States  District  Court  at 
Minneapolis  decided  that  this  later  design  came  in  the 
same  category  as  Mr.  Turner's  previous  design  and  that 
the  injunction  still  held  against  the  later  design.  The 
court  fined  Mr.  Turner  $200  for  violating  the  injunction. 

Trail*  Gr@©s  Tlhs'OMglh  a  TTresftlle 
jtist  Weal&eiaecril  Iby  a  BE©w 

An  unusual  railway  accident  occurred  on  a  trestle  at 
Rainier,  Wash.,  on  the  Gray's  Harbor  branch  of  the 
Chicago,  Milwaukee  &  St.  Paul  R.R,  in  which  three 
persons  were  killed  and  sixteen  injured,  as  noted  m 
Engineering  News,  July  15.  Just  before  the  Milwaukee 
passenger  train  appeared,  a  freight  passed  under  the 
trestle  on  the  tracks  of  the  Northern  Pacific  Ry.  A 
crane  arm  carried  on  a  car  of  the  freight  train  worked 
loose,  and  swinging  out  caught  a  diagonal  cross-strmger 
of  the  trestle,  tearing  out  a  bent.  Although  an  attempt 
was  made  to  flag  the  passenger  train,  it  was  impossible  to 
stop  it  before  it  reached  the  trestle.  The  wreckage  is 
shown  in  the  three  accompanying  photographs,  furnished 
by  J.  R.  West,  Chief  Engineer,  Port  of  Seattle,  who  with 
his  family  was  traveling  in  the  parlor  car  of  the  passenger 
train.  Of  the  three  cars  this  was  the  only  one  that  re- 
mained on  the  trestle. 

The  cause  of  the  trouble  was  the  insecure  roping  of  the 
crane  on  the  freight  car.  This  was  done  by  an  inexper- 
ienced employee  of  the  construction  company  owning  the 


FIG.  3.     PARLOR  CAR  LEFT  ON   TRESTLE;   DAY  COACH 
SMASHED;  SMOKER  PROPPED  AGAINST  TRESTLE 

crane.  The  Northern  Pacific  Ry.  did  not  inspect  this  car 
and  crane.  George  F.  Yantis,  prosecutor  of  Thurston 
County,  Washington,  stated  in  his  formal  findings  that 
"while  there  is  some  evidence  of  negligence  on  the  part 
of  the  Northern  Pacific  agents  in  receiving  and  moving 
the  car  on  which  was  the  crane,  it  does  not  seem  that 
the  negligence  was  of  such  nature  as  should  render  the 
agents  criminally  liable  under  our  law." 


FIGS.  1  AND  2.    VIEWS  OF  THE  WRECKAGE 
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The  office  of  coroner  has  been  abolished  in  Thurston 
County,  which  of  course  prevented  an  inquest.  Instead, 
a  justice  of  the  peace  took  evidence  and  furnished  the 
prosecutor  with  a  transcript.  It  was  the  duty  of  the 
prosecutor  to  file  formal  findings  and  these  took  the  place 
of  a  coroner's  jury  verdict. 

B 

C@smmSss5@3a  to  Mali©  Plsuas  fos* 
Hew  York  Ha23Ib©s' 

The  committee  on  port  and  terminal  facilities  for  the 
City  of  New  York  (made  up  of  the  Comptroller,  the 
President  of  the  Borough  of  Manhattan,  the  President 
of  the  Borough  of  Brooklyn,  and  the  Commissioner  of 
Docks  and  Ferries)  has  recommended  to  the  Board  of  Es- 
timate and  Apportionment  that  a  commission  be  appointed 
with  instructions  to  investigate  thoroughly  the  problem 
of  dock  improvement  in  the  City  of  New  York  and  to 
produce  a  plan  for  the  proper  development  of  that  port. 
The  committee  further  recommended  the  appointment 
to  that  commission  of  John  F.  Stevens,  the  well-known 
railway  engineer  and  former  chief  engineer  of  the  Panama 
Canal;  George  F.  Swain,  professor  of  civil  engineering 
,  in  the  Graduate  School  of  Applied  Science  of  Harvard 
University,  and  William  C.  Loree,  who  retired  from  the 
position  of  general  manager  of  the  Baltimore  &  Ohio 
Southwestern  R.R.  about  a  year  ago.  The  committee 
states  that  these  men  were  selected  after  consideration  of 
about  thirty  names  of  engineers  and  railroad  experts. 

Messrs.  Stevens,  Swain  and  Loree  have  submitted  a 
statement  of  their  understanding  of  the  work  to  be  done, 
in  which  they  say : 

We  understand  the  problem  is  the  study  of  the  terminal 
facilities  of  New  York  City  and  the  formulation  of  some  plan 
which  will  correlate,  simplify  and  facilitate  the  methods  of 
collection,  storage  and  distribution  of  freight  in  New  York 
City.  This  problem  involves  the  study  of  the  various  railroad 
and  steamship  terminals,  their  relation  to  business  centers 
the  method  of  carrying  freight  through  the  streets,  the  inter- 
change of  freight  between  railroad  and  steamship  lines— in 
general,  the  entire  terminal  facilities  of  the  city. 

They  also  submitted  a  schedule  of  the  cost  of  organiza- 
tion of  the  proposed  commission,  which  includes  annual 
salaries  of  the  three  commissioners  at  $15,000  each  and  a 
secretary,  a  field  engineer,  a  transportation  engineer,  a 
designing  engineer  and  chief  draftsman,  and  a  real-estate 
expert,  each  at  $5000.  Other  expenses  for  engineers, 
clerks  and  offices  would  bring  the  annual  expenditure  up 
to  about  $125,000  per  year.  The  committee  says  that 
the  work  should  take  at  least  two  years. 

It  is  understood  that  the  Board  of  Estimate  and  Ap- 
portionment will  approve  this  scheme  on  Aug.  26,  and  that 
the  commission,  as  suggested,  will  soon  go  into  effect. 


►eat 


Mendes  Cohen,  past  president  of  the  American  Society 
of  Civil  Engineers,  and  prominent  in  the  early  days  of 
American  railway  engineering,  died  Aug.  13  at  his  home 
in  Baltimore,  Md.,  aged  84  years. 

He  was  born  May  4,  1831,  soon  after  the  Baltimore  & 
Ohio  R.R.,  one  of  the  first  railways  in  America,  was 
put  into  operation.  His  father  was  a  banker  of  Baltimore 
who  helped  to  finance  many  of  the  early  public  works 
of  this  country. 


The  death  of  Mendes  Cohen's  father  in  1847  resulted 
in  the  young  man's  starting  out  to  earn  a  living  at  the 
age  of  16  years.  His  first  work  was  as  apprentice  machin- 
ist in  the  Baltimore  locomotive  works  of  the  famous  Ross 
Winans,  builder  of  many  early  American  locomotives. 
In  1851,  at  the  age  of  20  years,  Mr.  Cohen  was  appointed 
assistant  engineer  of  the  Baltimore  &  Ohio  R.R.  on  work- 
connected  with  the  construction  of  the  Broad  Tree  Tunnel. 

On  the  completion  of  this  work  he  was  transferred  to  the 
motive-power  department  of  the  railway.  Two  important 
duties  were  assigned  to  him  during  this  period— the  adap- 
tation of  the  wood-burning  passenger  locomotives  to  coal 
burning  and  the  handling  of  traffic  on  the  famous  10-per 


MENDES  COHEN 

cent,  temporary  grade  over  the  Kingwood  Tunnel,  a 
remarkable  achievement  in  railway  operation. 

At  24  years  of  age  he  became  assistant  superintendent 
of  the  Hudson  River  R.R.,  with  which  company  he  re- 
mained until  1861,  when  he  succeeded  Gen.  George  B. 
McClellan  as  operating  head  of  'the  Ohio  &  Mississippi 
R.R.,  first  being  superintendent  and  later  president  and 
superintendent.  Shortly  after  the  end  of  the  Civil  War 
Mr.  Cohen  retired  from  this  position  and  for  a  short 
time  was  connected  with  the  Philadelphia  &  Reading 
Ry. 

From  1868  to  1871  he  was  comptroller  and  assistant 
to  the  president  of  the  Lehigh  Coal  &  Navigation  Co. 
In  1872  he  was  chosen  president  of  the  Pittsburgh  & 
Connellsville  R.R.,  which  was  subsequently  consolidated 
with  the  Baltimore  &  Ohio  R.R.  system.  For  many  vears 
he  was  a  prominent  consulting  engineer  of  Baltimore,  and 
in  1892  was  elected  president  of  the  American  Society 
of  Civil  Engineers,  of  which  he  had  been  a  member 
since  1867. 
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Irrfgatnosa  iia  S^t^rm  Allberta 

Extensive  irrigation  schemes  affecting  about  500,000 
acres  of  new  land  in  Southern  Alberta  are  being  devel- 
oped by  the  irrigation  branch  of  the  Canadian  Depart- 
ment of  the  Interior,  under  the  direction  of  H.  Peters,  ir- 
rigation commissioner.    The  nucleus  of  the  system  now 
being  planned  is  being  opened  up  this  season,  covering 
30  000  acres  in  the  Taber  district  east  ot  Lethbndge, 
which  is  under  development  by  the  Canadian  Pacific  Ry. 
The  government  engineers  are  now  conducting  a  survey 
for  the  extension  of  this  system  for  a  considerable  distance 
east  of  Taber    The  second  branch  of  the  new  system  will 
include  the  area  lying  east  of  Stirling  to  Foremost  along 
the  Lethbridge-Weyburn  branch  of  the  Canadian  Pacific 
Ry     A  third  branch  will  cover  the  area  east  ot  Coutts 
along  the  international  boundary.    It  is  proposed  to  fur- 
nish the  water  for  these  branches  of  the  system  through 
three  main  arteries  tapping  the  St.  Mary's,  Belly,  Water- 
ton  and  Milk  rivers.    As  a  considerable  amount  ot  the 
Milk  River  water  will  be  diverted  by  an  American  irriga- 
tion project,  the  government  engineers  are  planning  to 
brino-  water  from  the  Waterton  and  Belly  rivers  to  make 
up  for  that  to  be  thus  diverted.   An  artery  from  the  Milk 
River  a  little  to  the  West  of  Milk  River  town,  will  fur- 
nish the  supply  for  the  third  branch.    Survey  parties  are 
now  in  the  field  making  an  accurate  survey  of  the  course  ot 
the  river. 

Another  scheme,  the  surveys  for  which  have  been  al- 
ready made  by  the  government  engineers,  is  known  as  the 
Old  Man  River  diversion  project,  by  which  it  is  pro- 
posed to  irrigate  100,000  acres  of  the  lands  to  the  north 
of  Lethbridge.    These  various  works  will  not  be  built 
and  operated  by  the  government,  which  simply  proposes 
to  undertake  the  necessary  surveys  so  that  they  may  be 
in  readiness  when  construction  is  undertaken  by  local 
organizations.    Under  recent  legislation  adopted  by  the 
Alberta  government  the  farmers  are  authorized  to  organize 
irrigation  districts,  bonding  each  district  for  the  cost  ot 
the  system,  the  farmers  paying  for  the  use  ot  the  water. 
This  law  will  apply  to  all  irrigation  systems  undertaken 
in  the  future.   While  the  Old  Man  River  project  is  likely 
to  be  executed  in  the  near  future,  the  construction  ot  the 
other  systems  may  be  deferred  for  some  time  until  the 
country  to  be  served  by  them  is  more  thickly  settled. 


Luray  Va.;  Sanitary  Bacteriologist  Walter  E.  Brown,  m 
charge  of  tests  at  strawboard  plant,  Noblesville,  Ind.;  Sanitary 
Engineer  H  R.  Crohurst;  Sanitary  Bacteriologists,  W.  v.  D. 
Tiedeman  and  Emery  J.  Thierault,  assisting  in  the  studies  of 
industrial  wastes  on  the  Ohio  River  watershed  in  the  vicinity 
of  Cincinnati. 

The  Kaw  Valley  Drainage  Board  will  add  4  or  5  ft.  to  the 

height  of  its  levees  on  the  Kaw  or  Kansas  River  in  Kansas 
City  Kan     This  will  bring  the  levee  grade  to  the  level  of  the 
floors  of  the  highway  bridges  and  to  the  top  of  the  ties  of  the 
railway  bridges.    The  freeboard  room  thus  provided  will  ac- 
commodate a  volume  of  water  equal  to  the  estimated  entire 
flow  of  the  river  in  the  flood  of  June  30,  1903  (300,000  to  350,- 
000   sec  -ft  )      The   Kansas   City   Southern    Railroad   Co.  has 
agreed  to  raise  the  level  of  its  bridge  at  the  foot  of  Ohio 
Ave    which  means  a  new  and  longer  bridge,  estimated  to  cost 
$135'000     The  onlv  other  railroad  bridge  which  is  similarly 
obstructive  is  that  of  the  Chicago  Great  Western  (used  also 
by  the  Missouri  Pacific)  at  the  mouth  of  the  river.  Efforts 
are  being  made  to  get  this  bridge  raised  also.    The  levees  will 
be  raised  vertically  in  some  places  and  on  the  present  slope  of 
2  to  1  in  others,  widening  portions  of  the  top  to  40  ft.  lne 
dirt  will  be  obtained  from  the  river  channel  by  means  of  a 
dredge  being  built  by  the  drainage  board.     Estimates  of  the 
yardage  are  now  being  made.    S.  H.  McNeil  is  chief  engineer 
and  E.  B.  Murray,  of  Kansas  City,  is  consulting  engineer  to 
the  Kaw  Valley  Drainage  Board,  whose  address  is  care  of 
Osage  &  Pyle,  Kansas  City,  Kan. 
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Street-Railway  Tracks  in  certain  Ohio  cities  may  be  laid 
without  the  consent  of  abutting  property  owners  according 
to  a  decision  of  the  Ohio  Supreme  Court  on  July  20  Thede 
cision  affirms  the  right  of  a  city  to  introduce  into  its  cha .  tei 
a  provision  permitting  street-railway  tracks  to  be  built  by 
SrEr  of  the  City  Council  without  obtaining  the ,  con.er ,  of  a 
majority  of  the  abutting  property  holders.  In  the  city  ol 
Cleveland,  certain  wealthy  property  owners  along  Euclid  Ave 
between  East  22nd  and  East  40th  St.  made  an  agreement  years 
ago  to  give  no  consent  for  the  laying  of  street-car  tracks  on 
he  avenue  unless  all  property  owners  Joined  therein  Unde 
the  decision  now  made  by  the  court  of  last  resort,  the  city 
authorises  of  any  city  in  Ohio  having  a  charter  for  self-gov- 
ernment ruie  as  to  the  construction  of  street-railway  ex- 
tensions. 

Disposal  of  Industrial  Wastes-The  headquarters  for  the 
investigation  of  methods  for  the  disposal  of  industrial  wastes. 

Laboratory^  Washington,  D.  C,  with  H.  B.  Hommon  m  charge 
of  the  Cincinnati  and  field  offices.  The  staff  consists  of  San- 
i  fcSs   H.  C.  Colson,  Jr.,  in  charge  of  tests  at  tannery, 
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Mr  G  E.  Bvars,  recently  City  Engineer  of  Waco,  Tex., 
has  been  appointed  Superintendent  of  Buildings  and  Grounds 
of  the  Agricultural  and  Mechanical  College  of  Texas  at  Col- 
lege Station. 

Mr  O  P  Hand,  former  Advertising  Manager  of  the  Min- 
neapolis 'iron  Store  Co.,  of  Minneapolis,  has  been  appointed 
Director  of  Publicity  of  the  Burd  High  Compression  Ring  Co.. 
of  Rockford,  111. 

Mr  J  Borge,  formerly  Chief  Engineer  of  the  National 
Incinerator  Co.,  of  New  York  City,  and  of  Lewis  &  Kitchen 
Chicago  and  Kansas  City,  has  organized  the  Borge  I^inerato. 
Corporation,  with  offices  in  the  Platiron  Building,  New  York 
City.    He  has  been  elected  its  President. 

Mr.  Gardner  S.  Williams,  M.  Am.  Soc.  C.  E.,  Consulting  En- 
gineer of  Ann  Arbor,  Mich.,  has  opened  an  office  in  Chicago, 
111  for  the  general  practice  of  engineering  specializing  in 
the  design,  supervision  and  construction  of  hydro-electric  de- 
velopments, water-power  and  water-supply. 

Mr  George  M.  Lehman,  M.  Am.  Soc.  C.  E.,  Chief  Engineer 
of  the  Lake  Erie  and  Ohio  River  Canal  Board,  has  been  ap- 
pointed bv  Gov.  Martin  G.  Brumbaugh,  of  Pennsylvania,  to 
represent  the  state  at  the  Fifth  National  Drainage  Congress, 
to  be  held  in  San  Francisco  Sept.  17  to  21,  1916. 

Dr  William  S.  Franklin,  F.  Am.  Inst.  E.  E.  resigned  as  Pro- 
fessor of  Physics  at  Lehigh  University,  South  Bethlehem, 
Penn  Dr.  Franklin  has  been  associated  with  Lehigh  U  - 
verity  since  1897,  when  he  went  there  from  Iowa  State  Col- 
lege as  Professor  of  Physics  and  Electrical  Engineering. 

Mr  Morris  Knowles,  M.  Am.  Soc.  C.  E..  Consulting  Engi- 
neer has  acquired  the  engineering  business  formerly  con- 
ducted by  the  late  L.  E.  Chapin,  of  Penn  a.  d 
Panton  Ohio.  Mr.  Knowles  was  associated  with  Mr  Chapm 
from 1902  to  1907.  His  offices  are  in  the  Oliver  Building 
Pittsburgh,  Penn. 

Mr  K  H  Whiteside  has  resigned  as  Sales  Manager  of  the 
Goulds  Manufacturing  Co.,  Seneca  Falls,  N.  Y.  The  sales  de- 
partment of  the  company  is  now  divided  into  two  parts,  one 
5ar™Thv  Mr  R  E  Hall,  former  Manager  of  the  Boston 
office  and  Mi'  W.  ^E.  Dickey,  former  Manager  of  the  New  Tork 
office,  both  Vice-Presidents  of  the  company. 

Mr    H.  H.  Henderson,    recently    representing    the  Goulds 
Manufacturing  Co.,  of  Seneca  Falls,  N.  Y.,  in  northe rn ,  We 
Virginia  and  southeastern  Ohio  has  been  appointed  Manage 
of  the  company's  Pittsburgh  office  in  the  Oliver  Building.  Mr. 
E  C  Wavne,  of  the  main  office  at  Seneca  Falls,  has  been  ap- 
pointed Assistant  Manager  of  the  Pittsburgh  office. 

Mr.  Lorenzo  C.  Dilks,  Assoc.  M.  Am.  Soc  ^  E  recently 
General  Manager  of  Sales  of  the  Eastern  Steel  Co.,  New  Yoi  k 
Sty !  half  been  elected  President  and  General  Manager 
Mill  ken  Brothers,  Inc.,  New  York  City.  Mr  Dilks  has  had 
many  years'  experience  in  the  structural  steel  business  with 
the  Pencoyd  Iron  Works  and  the  American  Bridge  Co. 
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Mr.  J.  H.  Staats,  M.  Am.  Soc.  C.  E.,  Vice-President  and 
Treasurer  of  R.  P.  &  J.  H.  Staats,  Engineers  and  Contractors 
has  been  elected  Vice-President  of  the  Snare  &  '  riest  Co., 
Contracting  Engineers,  also  of  New  York,  which  has  acquired 
the  equipment,  plans,  records  and  good-will  of  the  contract- 
ing business  of  R.  P.  &  J.  H.  Staats.  Mr.  R.  p.  Staats,  M.  Am. 
Soc.  C.  E.,  has  retired  from  active  business. 


OBETOAIRY 


William  B.  Dixey,  of  the  Blaw  Steel  Construction  Co  of 
New  York  City,  died  Aug.  11  at  his  home  in  Westfield,  N.  J. 

Thomas  Bliss  Stillman,  Chemical  Engineer,  former  Pro- 
fessor of  Engineering  Chemistry  ..t  Stevens  Institute  of  Tech- 
nology, died  recently  at  his  home  in  Plainfield,  N.  J.  He  was 
born  in  1S52  and  graduated  from  Rutgers  College,  New  Jersey, 
in  1873.  In  1883  he  received  the  degree  of  Doctor  of  Philoso- 
phy from  Stevens  Institute  of  Technology,  with  which  insti- 
tution he  was  connected  for  many  years,  retiring  in  1909  as 
Professor  of  Engineering  Chemistry.  He  was  at  various 
times  State  Inspector  of  Oils  of  New  Jersey,  Examiner  in 
Chemistry  of  the  New  York  City  Municipal  Civil  Service  Com- 
mission, City  Chemist  of  Jersey  City  and  Bayonne,  N  J  and 
Chemist  of  the  Medical  Milk  Commission  of  Newark  '  He 
was  a  member  of  many  scientific  societies  and  the  author  of  a 
well-known  textbook  on  engineering  chemistry. 
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COMING  MEETINGS 

AAu?ICl1^sINa^)IT^T^  OF  CHEMICAL  ENGINEERS. 

v  &n(h  2,l'2S--  Annual  meeting  in  Los  Angeles 
Calif.  Aug  16-18;  in  San  Francisco,  Aug.  25-28  Secv 
J.  C.  Olsen,  Cooper  Union,  New  York  City  oecy., 

INTERNATIONAL  ASSOCIATION  OF  MUNICIPAL  ELECTRI- 

Aug.  24-27     Annual  convention  in  Cincinnati.    Secv  Clar- 
ence R.  George,  Houston,  Tex.  oety.,  <-iar 

NEW  ENGLAND  WATER  WORKS  ASSOCIATION 

£-  I  <t  Convention  in  New  York  City.  Secv  Willard 
Kent,  Narragansett  Pier,  R.  I.  ^e<-y-    w  uiara 

TRAVELING  ENGINEERS'  ASSOCIATION 

^X?T?&1$&C^^^*!l«r->  W-  O.  Thomp- 
NORTHWESTERN  ROAD  CONGRESS 

°MIlwauk£  Wis21''  RaPidS'  IOWa-     SeCy-  Jas-  P-  Keena«. 

A  nntRI?A£.  SOCIETY,  OP  MUNICIPAL  IMPROVEMENTS 

^     An,nu>al    convention    at    Dayton,    Ohio.  Secv 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

San  Francisco  Meetings 

INSTITUTE  OF  RADIO  ENGINEERS 

Sept.  13-18.    Secy.,  David  Sarnoff,  71  Broadway,  New  York 
PAN-AMERICAN  ROAD  CONGRESS 

*%  1Nal!auS|^-'NEewLY^kV^ftyROad  BUilderS  Association, 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS. 

New  York  City.''  CharleS  Warren  Hunt,  220  West  57th  St., 

X^?£1CANi*SO(ZIETY £T  MECHANICAL  ENGINEERS. 

York  City.        Y"  *  W'  RiC6'  29  West  39th  New 

AMEMCAN  INSTITUTE  OF  MINING  ENGINEERS 

York  City  Bradley  Stoughton,  29  West  39th  St.,  New 

ASI(!AI?sIN|TITU^]EtOFjELECTRICAL  ENGINEERS. 

York  City.  Hutchinson,  29  West  39th  St.,  New 

AMERENimEERfTY    °P    HEATING    AND  VENTILATING 
SeYork6City.  Se°y"  J'  J'  Blaekmore.  29  West  39th  St.,  New 
AMERICAN  ELECTROCHEMICAL  SOCIETY 

Betnle"hemSPe^J-  W'  Rlchards-  University,  South 

NA,TIONAL  DRAINAGE  CONGRESS. 

IN<?®PN£TI°NAL  IRRIGATION  CONGRESS. 

"Tug.20!,  &?hi$SSZ  gZ?tr'  SaCI™nto'   ^lif.;  until 

MI^nVG-nAN«D  METALLURGICAL  SOCIETY  OF  AMERICA 
Sept.  .0.  Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City 

PiePt  T?oCand^  A|!?CIATI°^  °F  PORT  AUTHORITIES. 

Cisco,  Calif  y"  Le°  V-  Merle'  Ferry  Blde-.  San  Fran- 

AMERICAN  MINING  CONGRESS. 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 


INTERNATIONAL  ENGINEERING  CONGRESS. 

to^^Bl5,^i5SeI»-'  COmm'  °f  Ma»a^ment. 
INTEIW^TroNAL^ASSOCWT^ON  OF  BRIDGE  AND  STRUG- 

S%lg!0l0diana^iisHfndy    J°neS'   AmeHcan    Centlal  Lif« 

ASEnRI2A^^°EIE^Y  OF  AGRICULTURAL  ENGINEERS. 
Sept.  21  and  22.    Secy.,  F.  M.  White,  Madison,  Wis. 

ASI?A^nAS^IE«TY  °E  REFRIGERATING  ENGINEERS. 
City  y-'      •  H-  RoSS'  154  Nassau  St.,  New  York 

AMERICAN  MINE  SAFETY  ASSOCIATION 

^Pitts'bur^,  Ptnn.86^-  H"  M"  WUs°n'  Bu,eau   of  Mln^ 
A^EnRI?AN  ASSOCIATION  OF  REFRIGERATION. 

St  ,  Chfcago    111      y"  J-  F'  Nickelson>  431  South  Dearborn 
ILLINOIS  GAS  ASSOCIATION 

Adams  sldjChicagomeiRin&-    ^  '  H'  H'  Clark'  72  West 

SAFETY  CONFERENCE 
Sept.  27-30. 

INTERNATIONAL  GAS  CONGRESS 

St,  New  YoCrk  Citye°y"  Ge°rse  C-  Ramsdell,  29  West  39th 
AMERICAN  GAS  INSTITUTE 

SeSt.',  New  YorkCity^''  GeOVBe  C'  Ramsdell,  29  West  39th 
AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION 

City  y"  E'  B'  Burritt-  8  West  40th  St.,  New  York 

AMERASSOCIATIONTRIC  RAILWAY  MANUFACTURERS' 
°CYork9CityeCy"         G'   McConnauShy,   165  Broadway,  New 

AMERICAN^ELECTRIC    RAILWAY    ENGINEERING  ASSO- 

OCCity"9'     Se°y"  E'  B'  Burritt-  8  West  40th  St.,  New  York 

Cleveland  Engineering  Soeiety— At  the  meeting  of  the  exe- 
cutive board  held  on  July  3,  C.  E.  Drayer  was  appointed 
secretary  of  the  Cleveland  Engineering  Society.  Mr.  Drayer 
is  also  secretary  of  the  Committee  on  Engineering  Cooper- 
ations of  the  society. 

Texas  Good  Roads  Association — Interesting  sessions  were 
held  at  the  Aug.  5-6  convention  of  the  Texas  Good  Roads 
Association,  held  at  the  Agricultural  and  Mechanical  College 
of  Texas.  Two  of  the  subjects  under  discussion  were,  "Are 
Special  Road  Laws  Advisable"  and  "County  Convict  Labor." 
James  P.  Nash  read  a  paper  on  "Economic  Road  Materials  of 
Texas."  Mrs.  March  Culmore  explained  why  women  favor 
good  roads. 

International    Engineering   Congress — A   preliminary  pro- 
gram of  the  International  Engineering  Congress  to  be  held  at 
San  Francisco  Sept.  20-25   has  been  prepared.     The  printed 
program  will  be  issued  at  a  later  date.    Discussions  will  be 
held  on  the  following  subjects  on  the  days  mentioned:  Gen- 
eral session,  Sept.  20;  Waterways,  Sept.  20-23,  mornings;  Ir- 
rigation, Sept.  23-25,  mornings;  Municipal  Engineering  Sept 
21-24,  mornings;  Railway  Engineering,  Sept.  21-24,  mornings; 
Materials   of   Engineering   Construction,    Sept.    21-23,  after- 
noons; Mechanical  Engineering,  Sept.  21-24,  afternoon^;  Elec- 
trical Engineering,  Sept.  22-23,  afternoons;  Mechanical  Engi- 
neering,   Sept.    21-22,     afternoons;     Metallurgy,     Sept.  21-24, 
afternoons;  Naval  Architecture  and  Marine  Engineering,  Sept' 
21-24,    afternoons;    Miscellaneous,     including  Refrigeration, 
Agriculture,  Education,  Heating  and  Ventilating,  Sept,  22-24^ 
Builders'  Association  of  Kansas  City— This  association  was 
recently  formed  for  the  purpose  of  "promoting  and  projecting 
the  interests  of  its  members;  to  maintain  just  and  equitable 
treatment  of  their  relations  with  each  other  and  with  their 
employees;    to    promote    steadiness    of    employment    in  the 
building  trade;  to  promote  and  facilitate  the  settlement  of 
labor  disputes;  to  prevent  strikes,  and  to  encourage  the  form- 
ation of  an  association  of  contractors."      The  officers  are- 
President,  James  E.  Taylor;  first  vice-president,  J.  Q.  Smith- 
ers;  second  vice-president,  E.  L.  Winn;  treasurer,  E.  L.  Marty- 
secretary,  J.  A.  G.  Badorf.    On  Aug.  5  the  property  and  funds 
of  the  Master  Builders'  Exchange  of  Kansas  City  were  trans- 
ferred to  the  new  association.    The  constitution  of  the  Build- 
ers' Association  provides  for  the  following  standing  commit- 
tees:   Ways  and  means;  finances;  contracts;  legal  action  and 
legislation:  grievances;  membership;  promotion  and  publicity; 
trade  relations.    Provision  is  made  for  the  recall  of  members 
and  officers. 

Concrete  Road  Building  Conference — The  organization  of 
subcommittees  for  the  Second  National  Conference  on  Concrete 
Road  Building,  to  be  held  in  Chicago,  Feb.  15-18,  1916,  has 
been  completed.  Seventeen  committees  have  been  named/each 
to  investigate  and  submit  a  report  upon  a  specific  topic  in 


384 


ENGINEERING  NEWS 


Vol.  74,  No.  8 


connection  with  the  construction  of  concrete  roads.  The 
committees'  subjects  are  as  follows:  (1)  Drainage  and  prep- 
aration of  subgra.de;  (2)  economical  widths  of  pavement  and 
shoulders;  (3)  problems  of  design,  thickness,  crown  and  grade; 
(4)  aggregates;  (5)  handling  and  hauling  materials  and  water 
supply;  (6)  organization  of  concreting  crew;  (7)  proportions 
of  materials  and  consistency  of  concrete;  (S)  mixing  and 
placing  concrete;  (9)  reinforcing;  (10)  joint  location  and 
construction;  (11)  expansion  and  contraction;  (12)  finishing 
and  curing;  (13)  construction  of  shoulders  and  curbs;  (14) 
methods  and  cost  of  maintenance;  (15)  form  of  specifications; 
(16)  cost  of  construction;  (17)  estimating  and  inspection 
problems.  The  Advisory  Committee  has  again  elected  Dr. 
W.  F.  M.  Goss,  Dean  of  the  College  of  Engineering  of  the 
University   of  Illinois,   chairman   and   J.   P.   Beck,  secretary. 


AppEn^Bices  and  Material! 


Chair  tor  Reinforcing  Bars 

The  chair  shown  in  the  accompanying  view  has  been 
designed  to  support  reinforcing  bars  in  the  forms  during  the 
placing  of  concrete.  It  differs  somewhat  from  most  devices 
for  the  purpose  in  that  it  is  driven  into  the  forms  previous 
to  placing  the  reinforcement,  thereby  insuring  permanently 
the  correct  placing  of  the  steel.  Each  chair  is  of  heavy  sheet 
steel  cut  and  bent  to  develop  two  pairs  of  sharp  prongs.  The 


used,  however,  on  several  large  contracts  for  gravel  and  con- 
crete roads.  The  engines  thus  employed  are  mainly  of  13  and 
18  tons'  weight,  the  former  being  used  generally  for  tracks 
of  24-in.  gage.  The  accompanying  illustration  shows  a  13- 
ton  unit  built  by  the  Lima  Locomotive  Corporation,  of  Lima, 
Ohio,  for  H.  W.  Reed  &  Sons,  of  Mishawaka,  Ind. 

This  type  of  geared  locomotive  has  vertical  cylinders  at 
one  side  of  the  firebox,  driving  a  crank  axle  parallel  with  the 
track.  The  engine  is  mounted  on  a  pair  of  four-wheel  trucks, 
and  each  wheel  on   the  driving  side  of   the  engine  has  a 


REINFORCING- ROD  CHAIR 

lower  pair  are  driven  into  the  form  floor  and  after  the  rein- 
forcement has  been  placed  the  upper  prongs  are  hammered 
down  to  grip  the  bars.  The  chairs  are  being  marketed  by 
the  Shop-Fabricated  Reinforcement  Co.,  1900  Euclid  Ave., 
Cleveland,  Ohio.  They  have  been  used  recently  on  several 
Cleveland  buildings.  While  it  was  thought  by  some  that 
there  might  be  difficulty  in  removing  the  forms,  on  account 
of  the  grip  of  the  chair,  no  trouble  of  this  sort  has  arisen. 

*  *  * 

Automatic  Wheel-Flange  Lubricator 

For  the  lubrication  of  the  wheel  flanges  of  locomotives 
various  automatic  lubricators  have  been  devised.  One  of 
the  latest  is  the  "Detroit  Automatic,"  made  by  the  Detroit 
Lubricator  Co.,  of  Detroit,  Mich.  The  machine  consists  of  an 
oil  tank  mounted  in  any  convenient  place — usually  under  the 
running  board,  a  feed  valve,  and  a  delivery  nozzle  close  to  the 
flange.  A  loose  ball  in  the  feeder  by  impact  momentarily 
opens  the  control  valve.  The  lift  and  flow  is  controlled  by 
spring  tension.  On  switching  engines  the  lubricator  body  is 
placed  parallel  to  the  boiler,  so  that  shocks  of  stopping  and 
coupling  operate  the  valve.  On  road  engines  the  lubricator  is 
at  right  angles  to  the  boiler  and  the  ball  is  thrown  by  rolling 
on  curves,  etc.  The  device  can  be  installed  for  one  or  more 
wheels. 

*  *  * 

Contractors'  Geared  Locomotive 

While  the  Shay  geared  locomotive  in  various  sizes  (up 
to  about  190  tons,  noted  in  "Engineering  News,"  Nov.  26,  1914) 
has  been  employed  extensively  in  railway  service,  its  appli- 
cation to  construction  lines  is  comparatively  new.    It  has  been 


CONTRACTORS'  GEARED  LOCOMOTIVE 

bevel  gear  bolted  to  its  face.  In  the  truck  frame  is  car- 
ried a  short  shaft  with  bevel  pinions  engaging  these  gears. 
The  truck  shafts  are  connected  to  the  crank  axle  by  inter- 
mediate shafts  having  flexible  couplings  to  allow  for  the 
swiveling  of  the  trucks  and  for  vertical  irregularities  of  the 
track.  The  13-ton  engine  has  two  6xl0-in.  cylinders  and  22- 
in.  wheels.  The  truck  wheel  base  is  4  ft.  and  the  total  wheel- 
base  18  ft.  10  in.  The  frame  which  supports  the  boiler  and 
cylinders  supports  also  the  rear  bunker,  which  holds  %  ton 
of  coal  and  400  gal.  of  water.  The  maximum  tractive  effort 
is  6050  lb. 

*     *  * 

Concrete  Surfacing  Machine 

A  portable  electric-driven  tool  for  removing  form  marks, 
pits  and  irregularities  from  concrete  walls,  floors  and  ceil- 
ings has  been  devised  by  J.  O.  Berg  and  is  being  made  by  the 
Elevator  Supply  &  Repair  Co.,  Willow  Ave.  and  15th  St., 
Hoboken,  N.  J.  The  machine  is  adapted  also  to  remove  metal 
scale,  old  paint,  etc. 

It  comprises  a  small  electric  motor  carried  by  the  operator 
and  a  disk  tool  with  16  hardened-steel  rotary  chipping  wheels 


CONCRETE  SURFACING  MACHINE 

driven  by  a  flexible  shaft.  The  entire  outfit  weighs  30  lb.; 
the  tool  alone  weighs  9  lb.  The  motor  is  for  use  on  both  al- 
ternating- and  direct-current  lines  of  either  110  or  220  volts 
as  desired.  The  machine  is  claimed  to  prepare  100  sq.ft.  of 
wall  per  hour  ready  for  float  finish;  70  sq.ft.  per  hr.  can 
be  cut  down  to  even  color,  and  the  aggregate  exposed  at  the 
rate  of  60  sq.ft.  per  hr.  A  cost  reduction  by  machine-work  of 
50  to  75  per  cent,  below  hand-work  cost  is  reported. 


VOLUME  74 
iiiiiiiiimiiiiiiuuiiiiiijiijiiiiii 


iiiiiiiiiiiniiinii  iiiiniNiir 


AUGUST  26,  1915 


NUMBER  9 


The  crowning  architectural  feature  of  the  new  build- 
ings for  the  Massachusetts  Institute  of  Technology  on 
the  banks  of  the  Charles  River,  Cambridge,  Mass.,  is  to  be 
a  large. dome  surmounting  the  central  one  of  the  group, 
which  is  located  at  the  extreme  inside  end  of  the  fore- 
court leading  up  from  the  river.  While  externally  this 
dome,  with  its  building,  will  be  of  limestone  in  arehitec- 


dome  proper,  the  lower  half  of  which  is  in  the  form  of 
steps  and  the  upper  half  in  the  form  of  a  truncated  sphere 
the  flat  top  of  which  has  an  opening  to  admit  light  to  the 
interior.  The  drums  are  supported  on  two  circumferen- 
tial rows  of  columns,  the  outside  row  of  the  lowest  drum 
resting  on  a  ring  girder  spanning  the  beams  of  the  fifth 
floor  of  the  main  building,  and  the  outside  row  of  the  up- 


FIG.  1. 


CONCRETING  THE  DOME  OP  NEW  TECHNOLOGY  BUILDINGS,  CAMBRIDGE,  MASS. 


tural  keeping  with  the  rest  of  the  buildings,  its  structure 
is  of  reinforced  concrete,  the  same  as  the  other  structures. 
The  view  on  this  page  shows  a  recent  stage  in  the  build- 
ing of  the  dome,  which  is  now  almost  completed. 

That  portion  of  it  which  rises  above  the  five-story  rein- 
forced-concrete  building  upon  which  it  is  located  consists 
of  two  tiers  of  cylinders,  or  drums,  surmounted  by  the 


per  drum  spanning  radial  beams  connecting  the  outer 
and  inner  columns  of  the  lower  drum.  The  inner  columns 
of  the  two  cylinders  are  continuous  through  to  the  build- 
ing below,  being  located  on  the  corners  of  an  octagon. 

The  step  portion  in  the  lower  half  of  the  dome  is  of 
reinforced-conerete  slabs  formed  to  step  shape  and  rest- 
ing on  radial  inclined  girders  spanning  the  outer  and 
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inner  columns  of  the  upper  drum.  The  upper  part  of 
the  dome  is  a  portion  of  a  sphere,  and  abuts  at  its  lower 
plane  on  a  ring  girder  spanning  the  inner  columns  of  the 
drums,  the  upper  plane  being  formed  by  a  ring  girder  on 
the  rim  of  the  top  opening.  This  slab  varies  in  thickness 
from  5  in.  at  the  top  to  8  in.  at  the  bottom,  and  is  rein- 
forced with  a  cross-webbing  of  twisted  rods  of  the  type 
shown  in  the  view,  Pig.  3. 

The  dome  is  147y2  ft.  above  the  general  level  and  65 
ft.  above  the  parapets  of  surrounding  buildings.    The  di- 


is  shown  to  the  right  in  the  dome  in  Fig.  L  The  upper 
forms  for  the  spherical  portion  of  the  dome  were  laid  in 
the  form  of  small  panels  of  varying  shapes  to  accommo- 
date them  to  the  radius  of  the  dome,  21  of  these  being  used 
at  a  time.  When  the  group  of  forms  had  been  placed,  the 
segment  was  poured  all  at  once  and  the  operation  repeated 
on  the  next  segment ;  six  segments  were  required  to  com- 
plete the  dome. 

Concreting  was  done  from  a  tower  190  ft.  high,  located 
about  1 00  ft,  away  from  the  dome  center,  the  chute  being 
supported,  as  shown  in  Fig.  1,  by  an  intermediate  tower 
located  on  the  dome  proper.  The  central  tower  shown 
in  the  views  is  a  continuous  timber  tower  18  ft.  square 
and  11!)  ft.  high,  built  up  from  the  roof  of  the  main 
building.  To  each  corner  of  this  tower  is  attached  a  boom, 
which  is  used  for  the  conveying  of  forms  and  the  limestone 
covering  which  is  now  being  placed  on  the  dome.- 

The  buildings  of  the  Massachusetts  Institute  of  Tech- 
nology are  being  built  by  the  Stone  &  Webster  Engineer- 
ing Corporation,  147  Milk  St.,  Boston,  which  firm  is  in 
charge  of  the  engineering  design  as  well  as  the  con- 
struction. William  Welles  Bosworth,  of  New  York,  is 
the  architect. 
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FIG.  2.    FORMWORK  ON  TECHNOLOGY  DOME 

ameter  of  the  lower  cylinder  is  120  ft,  and  its  height  37 
ft.  The  diameter  of  the  upper  cylinder  is  108  ft.  and 
its  height  18  ft.  The  spherical  portion  of  the  dome,  in- 
cluding the  steps,  is  23i/2  ft.  above  the  top  of  the  upper 
dTum  and  is  curved  to  a  radius  of  56%  ft.  The  two  hemi- 
spherical dome  portions  are  70  ft.  in  diameter. 

The  view  in  Fig.  2  shows  an  earlier  stage  in  the  form- 
work  and  illustrates  fairly  well  how  the  dome  was  carried 
up.  The  main  framework  presented  no  particular  difficul- 
ties, inasmuch  as  it  could  all  be  supported  from  the 
ring  girders,  but  the  central  spherical  dome  had  to  be  sup- 
ported from  the  roof  of  the  main  building,  which  required 


FIG.  3.    NEAR  VIEW  OF  REINFORCEMENT  IN  PLACE 
ON  DOME 

thoroughly  cross-braced  falsework  posts  from  50  to  70 
ft.  high.  The  lower  side  of  this  base  form  for  the  roof 
of  the  dome  was  made  in  a  continuous  operation,  forming, 
in.  fact,  a  complete  timber  dome,  as  shown  in  Fig.  2. 
On  this  the  reinforcement  was  laid  above  the  step  portion 
while  the  step  portion  was  poured  against  vertical  forms, 
the  tread  of  the  steps  being  screeched.    This  lower  section 


The  largest  tunnel  ever  undertaken  is  that  which  has 
been  partly  driven  at  Marseilles,  France,  for  the  Mar- 
seilles-Ehone  Canal.  The  tunnel  is  72  ft.  wide  and  the 
height  from  the  bottom  of  the  tunnel  to  the  crown  of  the 
arch  is  about  40  ft.  The  total  length  when  completed 
will  be  about  four  miles,  and  when  its  great  cross-section 
is  taken  into  consideration  in  connection  with  its  length, 
the  total  volume  of  excavation  will  doubtless  be  greater 
than  that  of  any  tunnel  for  traffic  purposes  ever  con- 
structed. The  total  amount  to  be  excavated  is  in  the 
neighborhood  of  2,500,000  cu.yd.  E.  L.  Corthell,  in  the 
course  of  a  visit  to  notable  engineering  works  in  the 
Mediterranean  countries,  examined  this  tunnel  two  years 
ago  and  gives  a  brief  description  of  it  in  Professional 
Memoirs  of  the  Corps  of  Engineers  for  May-June,  1915. 

The  accompanying  drawings  show  cross-sections  of  the 
tunnel  and  the  general  method  of  construction,  with  a 
map  of  the  navigation  scheme  of  which  the  tunnel  forms 
a  part.  A  part  of  Mr.  Corthell's  description  of  the  work 
is  as  follows: 

We  arrived  at  Marseilles  on  Feb.  22,  1915.  Mr.  Batard, 
Chief  Engineer  of  the  Port,  and  Mr.  Bourgougnon,  Chief  En- 
gineer of  the  Marseilles-Rhone  Canal  now  under  construction, 
were  on  the  dock  to  meet  us  and  take  us  first  in  Mr.  Batard's 
sea-going  launch  about  5  mi.  (8  km.)  along  the  route  of  the 
new  canal,  the  terminus  of  which  is  in  the  port  of  Marseilles, 
straight  to  the  entrance  of  the  tunnel  now  under  construc- 
tion through  the  rocky  ridge  that  separates  the  Bay  of  Mar- 
seilles from  the  "Etang  de  Bolmon,"  and  thence  along  the 
shores  of  the  large  "Etang  de  Berre,"  about  8  mi.  (12.8  km.)  m 
all  and  thence  along  the  outlet  of  these  lakes  to  the  "Golfe 
de  Foz"  along  the  northern  shore  of  that  water  direct  to 
ancient  Aries,  following  the  latter  part  of  the  way  the 
course  of  the  Rhone. 

The  total  length,  Tort  of  Marseilles  to  the  Rhone  at  Aries, 
is  somewhat  less  than  50  mi.  (80.5  km.).  It  is  built  to  bring 
the  Rhone  River  traffic  from  Lyons  and  above  direct  to  Mar- 
seilles. It  is  being  built  by  the  French  government,  with 
some  assistance  from  the  Chamber  of  Commerce  of  Mar- 
seilles The  large  Rhone  barges  can  then  avoid  the  danger- 
ous route  of  25  mi.  (40.2  km.)  around  Cape  Couronne  from 
the  mouth  of  the  Rhone,  or  rather  from  the  mouth  of  the 
St.  Louis  Canal  to  Marseilles. 
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Before  describing  the  tunnel,  which  is  the  principal  feat- 
ure of  interest,  let  me  say  that  the  mouth  of  the  Rhone  has 
an  interesting:  history.  For  centuries  the  question  of  improv- 
ing it  for  the  Rhone  navigation  had  been  a  matter  of  study, 
projects  and  efforts,  until  the  government  started  to  build 
dikes  to  close  the  smaller  outlets  of  the  delta  and  two  jetties 
at  the  principal  mouth.  But  two  serious  errors  were  made, 
the  jetties  were  too  far  apart  and  the  methods  of  construc- 
tion were  too  slow.  The  silt  and  sands  protruded  beyond  the 
advancing  jetties,  always  in  advance,   the  bar  moving  out- 


w 

1 


ceive  the  falling  rock  to  be  dropped  into  small  dump-cars  on 
the  track,  the  permanent  lining  at  the  same  time  started  on 
each  side,  then  the  enlargement  of  the  excavation  under  the 
roof  on  both  sides,  which  gives  a  chance  to  put  in  heavy 
centering  on  short  posts,  resting  on  the  same  mass  core  of 
unexcavated  rock,  then  the  masonry  lining  over  the  advanc- 
ing centering  completed,  the  centering  then  removed  and  car- 
ried forward  and  the  bench  removed. 

The  work  is  done  by  compressed  air  and  it  has  the  usual 
ventilating  machinery  and  pipes,  compressed-air  pipes,  drain- 
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wards  until,  weary  of  "chasing  a  rainbow,"  it  was  decided  to 
build  a  lateral  canal  (Canal  St.  Louis),  about  3%  mi.  (5  6 
km.)  long  to  debouch  into  the  Gulf  of  Foz. 

The  disappointment  and  its  causes  are  shown  with 
sketches,  m  my  "History  of  the  Mississippi  Jetties,"  published 
by  John  Wiley  &  Sons  in  1SS0.  The  conditions  and  history 
were  carefully  examined  by  Captain  Eads  at  the  time  of  his 
visit  to  Europe  in  1874  to  learn  the  facts  about  many  im- 
proved river  mouths,  to  support  his  arguments  for  the  bill 
then  before  Congress  for  improving  the  mouth  of  the  Mississ- 
ippi River  by  means  of  jetties.  His  opponents  were  using  the 
history  of  the  mouth  of  the  Rhone  as  an  argument  in  favor 
of  the  Port  St.  Philip  Canal  from  the  Mississippi  to  Lake 
Borgne  and  against  the  jetty  proposition.  Now,  the  Canal 
St.  Louis  is  to  be  practically  abandoned  and  one  50  mi  (80  4 
km.)  long  is  to  be  built. 

The  tunnel  is  probably  one  of  the  most  interesting  rock 
tunnels  ever  undertaken  in  that  it  is,  no  doubt,  the  largest 
and  one  of  the  longest  barge-canal  tunnels  in  rock  The  tun- 
nel, lined  throughout  its  nearly  4%  mi.  (7.2  km)  is  <>2  m 
(72.2  feet)  wide  inside  the  lining,  and  the  crown  of  the  arch 


age  ditches,  etc.  The  rock  is  quite  varied  in  character: 
Dolomite  of  the  Upper  Jurassic,  limestone,  sequannian  (above 
the  Jurassic),  and  a  mixture  of  the  two.  Suitable  stone  for 
the  lining  is  found  in  the  materials  removed  by  the  tunnel  ex- 
cavation. The  contractor  for  the  entire  work  is  M  Chagnaud 
who  has  recently  completed  the  Loetschberg  tunnel  and  ap- 
proaches between  Bern  and  the  Simplon. 

At  the  time  the  sections  were  taken  which  are  here 
reproduced  (July  1,  1912),  the  tunnel  had  been  com- 
pleted and  lined  for  a  distance  of  600  meters  and  the 
advance  headings  were  driven  500  meters  farther.  It 
is  perhaps  needless  to  say  that  work  upon  the  tunnel, 
as  on  practically  all  other  constructive  engineering  works 
m  the  belligerent  countries  of  Europe,  is  now  suspended. 

It  is  doubtful  whether  it  will  ever  be  resumed.  The 
vast  burden  of  debt  due  to  the  war  will  prevent  the 
European  nations  from  embarking  on  the  construction  of 


MAP  OP  THE  PROPOSED  MARSEILLES-RHONE  CANAL 
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well  worth  the  study  of  tunnel  and  canal  engineers 

ous  to^  ^  Kh-Vle,tail  PlanS  are  tGO  tensive  and  numer- 
ous to  be  published  entire,  the  process  is  as  follows-  A 
heading  on  the  left  at  the  base  3x3.25  m.  (9.8x10.7  ft.T.  thei 
one  on  the  right  at  the  same  level  and  same  size,  then  the 
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nL  enlai^ement  upward  of  the  two  side  head- 

ings to  connect  with  the  top  heading,  with  a  staging  to  re- 


any  public  works  not  absolutely  necessary  for  a  long 
time  to  come. 

Apart  from  this,  however,  the  proposition  to  build  this 
enormous  and  enormously  costly  tunnel,  merely  to  save 
the  dwindling  traffic  by  river  barges  a  few  miles  of  navi- 
gation in  the  open  Mediterranean,  would  appear  to  be  a 
scheme  absolutely  quixotic  from  the  economic  point  of 
view.  Probably  the  tunnel  will  take  its  place  with  other 
abandoned  engineering  dreams. 
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By  Gerald  0.  Case* 


SYNOPSIS- — Takes  up  in  detail  the  causes  of 
coast  erosion  and  illustrates  the  effects  with  gen- 
eral cases  and  specific  references  to  the  New  Jersey 
coast.    Theory  and  behavior  of  sand  dunes. 

Cauises  of  Coast  Erosion 

A  study  of  the  causes  of  coast  erosion  is  essential 
before  it  is  possible  to  say  what  are  the  best  means  of 
combating  it.  Erosion  is  due  to  many  causes,  and  coast 
protection  works  cannot  be  expected  to  be  successful 
unless  they  are  designed  after  a  careful  consideration  of 
the  causes  of  erosion  at  the  particular  place  it  is  de- 
sired to  protect.  Many  of  the  coast-protection  works 
constructed  on  the  New  Jersey  coast  have  proved  a 
failure,  and  this  has  undoubtedly  been  due  in  a  great 
measure  to  an  imperfect  knowledge  of  the  causes  of  the 
erosion.  The  author  has  known  of  cases  where  the  ero- 
sion was  due  to  wind  action  in  moving  inland  the  natural 
sand  embankments  but  where  the  protection  works  have 
been  designed  and  constructed  to  prevent  erosion  by 
wave  and  current  action.  Of  course,  they  were  a  failure 
and  the  erosion  continued,  which  could  have  been  cer- 
tainly stopped  by  very  inexpensive  works  had  the  correct 
cause  of  the  erosion  been  recognized. 

Subsidence  of  the  Land 

A  new  cycle  of  coastline  changes  are  inaugurated  by 
any  important  alteration  in  the  relative  levels  of  land 
and  sea.  Subsidence  of  the  land  or  rise  of  the  sea  will, 
of  course,  cause  erosion.  Although  there  are  evidences 
of  local  changes  in  the  tide  level  on  the  New  Jersey  coast, 
there  is  no  evidence  of  a  gradual  sinking  of  the  land,  as 
has  been  supposed  by  many  people.  Recent  precise  level- 
ing in  the  vicinity  of  New  York  harbor  confirms  the 
surveys  made  in  southern  New  Jersey,  by  proving  an 
absence  of  any  tilting  of  the  land,  and  shows  further  that 
mean  sea  level  is  the  same  now  as  it  was  more  than  a 
quarter  of  a  century  ago  at  Sandy  Hook.7  The  forces — 
wind  waves,  wind  currents,  tidal  currents  and  wind  ac- 
tion— now  operating  on  the  New  Jersey  and  Long  Island 
coasts  are  fully  capable  of  causing  the  great  changes 
which  have  undoubtedly  taken  place  in  recent  years. 

Inequalities  in  Amount  of  Littoral  Drift 

There  is  practically  no  such  thing  as  static  equilibrium 
of  a  foreshore,  the  surface  layers  being  constantly  in 
motion.  When  a  shore  is  met  with  which  is  in  appar- 
ent equilibrium,  neither  erosion  nor  accumulation  taking 
place,  it  does  not  follow  that  movement  is  absent,  but 
simply  that  removal  and  deposition  approximately  bal- 
ance each  other.  Anything  disturbing  this  balance  at 
once  becomes  evident  in  a  gain  or  loss  to  the  foreshore. 
The  effect  of  obstructions,  such  as  a  headland  or  a  break 


in  the  continuity  of  the  coastline,  which  will  interfere 
with  the  littoral  drift  is  therefore  very  important. 
Wherever  an  obstruction  checks  littoral  drift,  erosion 
very  often  takes  place,  under  natural  conditions,  on  the 
leeward  shore.8 

There  are  also  peculiar  conformations  of  the  coastline 
which  allow  a  certain  part  to  be  sheltered  from  par- 
ticular winds,  which  are  active  in  eroding  material  from 
other  parts  of  the  coast.  In  such  a  case  littoral  drift 
may  commence  at  the  particular  point  where  the  shelter, 
say,  of  a  headland,  ceases  to  be  effective,  thus  producing 
severe  erosion  owing  to  the  absence  of  drift  from  the 
other  side  to  fill  the  place  of  the  material  removed. 

The  amount  of  littoral  drift  taking  place  on  any  part 
of  the  coast  is  dependent  partly  on  the  gradient  of  the 
foreshore  and  sea  bed.  With  a  very  flat  gradient  the 
tendency  is  for  the  ends  of  oblique  waves,  on  entering 
the  shallow  water,  to  be  retarded  and  for  the  line  of 
waves  to  swing  round  and  'come  in  at  right  angles  to 
the  coastline.  The  flatter  the  gradient,  the  less  material 
will  be  moved  by  wave  action  per  unit  area.  Erosion  of 
the  coast,  under  natural  conditions,  tends  to  flatten  the 
gradient,  and  accretion  to  steepen  it.  If  from  any  cause 
a  shoaling  of  the  sea  bed  takes  place  on  any  part  of 
the  coast,  then  the  tendency  will  be  for  accretion  to  take 
place  on  the  foreshore  opposite  the  shoaling,  and  for  ero- 
sion to  take  place  on  the  leeward  shore,  due  to  interfer- 
ence with  the  alongshore  supply  of  drift. 

The  general  tendency  is  for  the  sea  to  erode  headlands 
and  projections.  Reference  to  Fig.  3  will  show  that 
waves  G  which  roll  in  parallel  to  the  general  coast 
line  are  oblique  to  the  flanks  of  the  headland  and  so 
tend  to  transport  material  from  the  point  to  the  shore 
on  either  side— that  is,  from  C  to  B  and  C  to  D.  The 
action  of  oblique  waves  from  either  side  also  tends  to 
move  material  away  from  the  point  of  the  headland.  If 
the  predominant  waves  causing  littoral  drift  on  the  coast 
are  coming  from  the  direction  F,  most  of  the  move- 
ment will  be  from  C  to  D,  but  oblique  waves  H  which 
may  sometimes  be  formed  will  also  cause  a  movement 
away  from  the  point,  in  this  case  from  C  to  B. 

Given  a  straight  coastline  composed  of  alternate  layers 
of  hard  and  soft  material,  then  the  effect  of  the  sea 
will  be  to  form  bays  and  headlands  by  erosion  of  the 
soft  material;  but  after  a  time,  perhaps  several  years, 
the  projecting  headlands  would  shelter  the  bays,  and 
erosion  of  the  soft  and  hard  strata  might  then  take 
place  at  the  same  rate.  There  is  also  a  limitation  to 
localized  erosion  due  to  other  causes,  and  it  is  very  im- 
portant to  bear  this  in  mind.  If  from  any  cause,  such 
as  interference  with  littoral  drift,  erosion  is  caused  along 
a  certain  length  of  coast,  then  if  this  continues  a  bay 
will  be  formed,  the  direction  at  which  the  waves  strike 
the  coast  and  also  the  gradient  of  the  shore  will  be  al- 
tered and  the  headland  will  shelter  the  bay.    There  are 


♦Consulting  Engineer,  Case  Coast  Protection  Co.,  1170 
Broadway,  New  York  City. 

'Annual  reports  of  the  New  Jersey  State  Geologist,  1912, 
1913. 


6The  leeward  side  of  a  natural  or  artificial  obstruction  to 
littoral  drift  is  the  side  sheltered  from  the  wind  waves  caus- 
ing the  predominant  drift,  and  the  windward  side,  that  exposed 
to  the  wind  waves  causing  the  drift. 
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therefore  three  things  tending  to  stop  the  localized  ero- 
sion and  cause  erosion  to  take  place  at  the  same  rate  all 
along  the  coast. 

An  outlying  island  has  an  important  effect  in  inter- 
fering with  littoral  drift,  causing  accretion  to  take  place 
between  the  island  and  the  mainland  and  erosion  to 
take  place  on  the  leeward  shore.  This  action  is  seen  by 
reference  to  Fig.  4.  It  is  obvious  that  the  coast  from 
B  to  C  is  sheltered  from  the  predominant  oblique  wave 
action;  there  is,  therefore,  a  constant  feeding  in  of  ma- 
terial from  AB  and  accumulation  takes  place  between 
the  island  and  the  mainland.  Material  eroded  from 
the  sea  face  of  the  island  also  tends  to  accumulate  in 
the  form  of  spits  built  out  toward  the  mainland.  As 
little  or  no  material  will  be  moved  on  to  the  foreshore 
between  C  and  D  to  make  up  for  what  is  moved  away 
from  there  by  oblique  wave  action,  erosion  will  take  place. 
This  effect  may  also  be  seen  if  a  wreck  is  stranded  near 
the  shore.  When  the  island  has  become  joined  to  the 
mainland  and  a  headland  thus  formed,  the  erosion  of  the 
sea  face  of  the  -'sland  will  still  continue,  the  material 
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from  which  will  then  be  moved  to  the  shore  between  C 
and  D,  causing  the  localized  erosion  there  to  stop  and 
the  coastline  to  be  gradually  straightened  out  again. 

Thus  there  are  some  cases  of  localized  erosion  which 
may  go  on  for  some  years,  but  which  will  inevitably  be 
stopped  in  course  of  time  by  the  operation  of  the  laws 
of  nature. 

Erosion  on  the  Leeward  Side  of  Inlets 
Where  there  is  a  predominant  littoral  drift,  a  large  sup- 
ply of  material,  and  a  river  outlet  cutting  through  the 
coastline,  erosion  as  a  rule  takes  place  on  the  leeward 
side.  When  the  drift  encounters  the  mouth  of  the  river 
or  inlet  it  is  trapped  and  carried  into  the  inlet  or  out 
to  sea.  The  flood  tide,  setting  into  the  inlet  with  much 
greater  velocity  than  on  the  open  coast,  carries  in  sand 
to  form  shoals  and  silt  to  form  salt  marshes,  while  the 


ebb  current,  on  the  contrary,  tends  to  transport  material 
out  to  the  sea  bed.  Eef erring  to  Fig.  5  it  will  be  seen 
that  owing  to  the  littoral  drift  being  intercepted  at  BC 
little  or  no  material  may  be  moved  to  the  leeward  shore 
CD  to  replace  that  moved  from  there  by  oblique  wave 
action. 

If  the  amount  of  littoral  drift  traveling  along  AB 
toward  the  inlet  is  greater  than  the  flood  tide  can  move 
into  the  inlet  or  the  ebb  transport  to  seaward,  as  is  often 
the  case,  then  a  spit  is  formed  part  of  the  way  across 
the  inlet,  from  B  toward  C,  or  in  some  cases  is  built 
right  across  and  closes  it  up,  when  material  can  once 
more  be  transported  to  the  shore  between  C  and  D,  and 
the  erosion  there  will  then  cease.  All  the  time  that  the 
inlet  exists  part  of  the  supply  may  be  often  cut  off  from 
the  leeward  shore  CD  and  erosion  often  takes  place. 

The  spit  on  the  north  side  of  Barnegat  inlet  has  grown 
out  in  a  southerly  direction,  and  a  very  considerable 
amount  of  erosion  at  the  same  time  took  place  at  the 
south  side  of  the  inlet.  A  comparison  of  the  surveys 
of  18-10  and  18869  shows  that  between  these  dates  the 
leeward  shore  at  the  south  side  was  cut  back  for  a  dis- 
tance of  about  2300  ft.,  and  the  east  shore  eroded  from 
100  to  1000  ft.  for  a  distance  of  iy4  mi. 

The  coastline  changes  winch  have  taken  place  at  Here- 
ford and  Turtle  Gut  inlets  also  illustrate  the  general 
rule  that  when  accretion  takes  place  on  the  windward 
side  of  inlets,  erosion  takes  place  on  the  leeward  side. 
Between  1842  and  1901 'the  shore  at  Anglesea  (Five 
Mile  Beach)  on  the  leeward  (south)  side  of  Hereford 
inlet  was  considerably  eroded — in  places  the  high  water 
line  advancing  1500  ft.,  while  considerable  accretion 
took  place  on  the  windward  (north)  side.  The  same 
thing  happened  at  Turtle  Gut  inlet  between  1842  and 
1901.  Five  Mile  Beach  on  the  windward  side  was  built 
out  in  a  southerly  direction,  and  at  Two  Mile  Beach  on 
the  leeward  side  extensive  erosion  took  place  at  the  same 
time.9 

In  places  where  the  windward  side  of  an  inlet  is  being 
rapidly  eroded  owing  to  inequalities  in  the  amount  of 
littoral  drift  or  other  causes,  then  the  tendency  is  for 
accretion  to  take  place  on  the  leeward  side.  This  is 
partly  due  to  the  action  of  eddy  currents  depositing  ma- 
terial in  the  form  of  shoals  and  partly  to  alterations 
in  the  conformation  of  the  coast.  Thus  at  Absecon, 
Great  Egg  and  Corson  Inlets  rapid  erosion  has,  in  re- 
cent years,  taken  place  at  the  north  sides  and  some  ac- 
cretion at  south  sides  of  these  inlets. 

When  a  spit  is  formed  in  front  of  a  harbor  or  inlet 
into  which  a  river  discharges,  and,  as  frequently  happens, 
it  closes  the  inlet  and  in  course  of  time  a  new  entrance 
is  opened  by  storms  and  floods  on  the  windward  side, 
we  may  then  have  a  spit  on  both  sides  with  the  entrance 
at  or  near  the  middle  (Fig.  6).  By  the  action  of  lit- 
toral drift  the  windward  spit  BC  will  at  once  commence 
to  grow  and  pushes  the  entrance  gradually  toward  D. 
The  extremity  of  the  spit  on  the  leeward  side  D  will 
then  be  gradually  eroded.  This  erosion  may  be  partly 
due  to  the  river  cutting  off  the  supply  of  littoral  drift 
and  partly  to  the  action  of  the  ebb  currents  concentrated 
on  its  end.  If,  as  is  often  the  case,  the  amount  of  accre- 
tion on  the  end  of  the  windward  spit  is  more  than  the 


"Annual  report  of  New  Jersey  State  Geologist.  1SS5  and 
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amount  of  the  erosion  on  the  end  of  the  leeward  spit, 
then  the  spits  will  gradually  unite  again  and  close  the 
inlet. 

The  northerly  movement  of  Shark  River  spit  has  fre- 
quently closed  up  the  inlet  there,  and  when  a  new  en- 
trance has  been  formed  further  south  by  Hoods  and  gales, 
the  entrance  has  immediately  begun  to  move  northward 
again ;  the  spit  on  the  southern  side  increasing  in  length 
by  littoral  drift,  and  the  southern  end  of  the  spit  on 
the  north  side  being  at  the  same  time  eroded.  At  Man- 
asquan  River  the  same  thing  has  taken  place. 

Effect  of  Onshore  Winds 
Winds  blowing  directly  onshore  cause  a  denudation  of 
the  upper  part  of  the  beach  to  take  place,  and  a  con- 
sequent advance  of  the  high-water  line  results.  This  is 
due  to  a  surface  current  being  formed  in  a  landward 
direction,  which  is  compensated  for  by  an  undertow  sea- 
ward. At  the  same  time  the  waves  break  further  sea- 
ward and  are  also  forced  shoreward  by  the  wind,  having 
their  frequency  of  impact  increased.  There  is  no  time 
for  the  regular  sequence  of  plunge,  uprush  and  backwash 
to  take  place ;  the  waves  hurry  in  on  top  of  one  another, 
and  a  surf  is  formed.  The  character  of  the  wave  also 
alters  from  an  oscillatory  to  a  translatory  at  a  consid- 
erable distance  from  the  shore,  thus  aggravating  the 
surface  drift  due  to  direct  wind  action,  and  consequently 
the  undertow  seaward.  In  this  state  the  sand  is  churned 
up1  for  some  distance  from  the  shore,  and  naturally  the 
quantity  in  suspension  is  greatest  near  the  bottom,  where 
the  undertow  is  at  work  transporting  it  seaward. 

Direct  Impact  of  Waves 

The  direct  impact  of  waves  is  a  potent  factor  in  the 
disintegration  and  removal  of  cliff  material,  and  its  ac- 
tion can  be  observed  during  gales  on  any  part  of  the 
New  Jersey  coast  where  there  is  a  cliff  or  bluff  exposed 
to  wave  attack.  During  gales  at  Avon  the  waves  have 
sometimes  struck  the  10-ft.  high  cliff  with  sufficient 
force  to  cut  it  away  for  50  ft.  and  send  the  spray  40 
ft.  high  into  the  air.10 

Large  masses  may  also  be  torn  off  by  the  alternate 
compression  and  expansion  of  the  air  in  crevices  ex- 
posed to  the  wave  stroke,  or  by  the  transmission  of  the 
blow  of  the  waves  to  the  sides  of  fissures  and  cavities 
which  are  filled  with  water.  The  destruction  of  cliffs 
is  chiefly  brought  about  by  the  undermining  action  of 
the  waves  aided  by  subaerial  agencies— rain,  frost,  etc. 
The  constant  percolation  of  rain  water  through  cracks 
tends  to  disintegrate  the  cliffs,  and  the  action  of  frost 
is  well  known  in  pulverizing  the  surface  and  splitting 
off  fragments.  The  continued  erosion  is,  however,  de- 
pendent on  the  waves  and  currents  moving  alongshore 
or  seaward  the  material  eroded  by  wave  impact,  and  thus 
allowing  the  waves  again  directly  to  attack  the  cliff.  If 
the  undermining  action  is  prevented  by  the  accumula- 
tion of  debris  at  the  base,  then  the  cliff  will  in  time 
assume  an  inclination  of  repose,  due  to  the  action  of 
subaerial  agencies. 

Formation  and  Movement  of  Sand  Dunes 
On  the  sandy  coasts  of  New  Jersey  and  Long  Island, 
wherever  there  is  a  fairly  wide  expanse  of  sand  dry  at 


low  tide,  there  is  a  tendency  for  sand  dunes  to  form  above 
high-water  line  of  ordinary  tides.  At  low  tide  a  cer- 
tain amount  of  sand  is  dried  by  the  wind  and  sun,  and 
as  soon  as  it  becomes  dry  the  wind  is  able  to  transport 
it  inland.  Onshore  winds  are  more  effective  in  moving 
sand  inland  than  the  weaker  and  less  frequent  seaward 
winds  in  moving  it  back  again  seaward. 

Above  high  tide  the  sand  is  arrested  by  stones,  grasses, 
trees  or  other  obstructions;  the  various  grasses  and 
shrubs  which  grow  just  landward  of  high  water  being 
very  effective  sand  collectors,  cause  the  formation  of  sand 


^'■Transactions,"  American  Society  of  Civil  Engineers, 
Vol.  23. 


FIG.    9.    HEAVY    WAVES    STRIKING  AGAINST 
VERTICAL  SEA  WALLS 

The  views  show  clearly  the  inefficiency  of  vertical  sea 
walls  and  their  effect  of  shore  erosion.  During  gales  the 
waves  hit"  the  face  of  the  wall  and  the  falling  water  scours 
out  material  from  the  front  of  the  wall,  hastening  its  collapse 

dunes.  Dunes  may  also  be  formed  by  wind  action  alone ; 
but  on  the  coast  margin  the  formation  of  irregularly 
shaped  dunes  is  chiefly  due  to  vegetable  life  and  ob- 
structions such  as  sea-formed  sand  embankments. 

The  shape  of  sand  dunes  (Fig.  7)  when  not  interfered 
with  is  much  the  same  as  that  of  sand  ripples.  The 
windward  (seaward)  slope  is  usually  from  4l/2  to  10 
deg.  with  the  horizontal,  and  the  leeward  (landward) 
slope  any  angle  up  to  the  angle  of  repose  of  sand.  On 
the  coasts  of  New  Jersey  and  Long  Island  the  dunes  com- 
monly vary  in  height  from  10  to  40  ft. 

Sand  dunes,  unless  fixed  either  naturally  or  artificially 
by  vegetation,  move  inland  in  much  the  same  way  as 
sand  ripples.  The  velocity  of  inland  travel  is  the  rate 
of  advance  of  the  crest,  which  takes  place  by  the  accum- 
ulation of  sand  on  the  steep  leeward  slope  BC  (Fig.  7). 
The  supply  is  brought  by  the  wind  in  two  ways— first, 
by  rolling  of  coarse  sand  grains  up  the  windward  slope 
AB  and  over  the  crest  B\  and,  second,  by  the  deposit 
of  part  of  the  riving  sand  caught  by  the  eddy  on  the 
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leeward  side  and  not  tossed  away  again.  Experience  has 
shown  that  the  rate  of  inland  travel  of  unfixed  dunes 
varies  from  3  to  100  ft.  per  annum. 

In  places  where  the  sand  blown  in  from  the  foreshore 
is  not  replaced  by  sand  brought  by  the  sea,  erosion  of 
the  foreshore  naturally  takes  place ;  the  inland  movement 
of  the  sand  dunes  being  followed  by  the  inland  move- 
ment of  high-water  line.  Reference  to  Fig.  7  shows 
that  when  the  crest  has  been  moved  from  B  to  B'  the 
high- water  line  will  have  moved  from  A  to  A'.  While 
considerable  attention  has  been  given  to  the  important 
effects  of  waves  and  currents  in  causing  erosion,  little 
attention  has  been  paid  to  the  also  important  effects  of 
wind  action  in  causing  erosion  of  the  New  Jersey  and 
Long  Island  coasts. 

In  some  places  sand  dunes  which  became  naturally 
clothed  with  vegetation,  and  werf  therefore  fixed,  have 
subsequently  moved  inland  at  a  rapid  rate  owing  to  the 
destruction  by  man  of  the  vegetation  of  the  dunes.  The 
advantage  of  vegetation  for  protecting  sand  dunes  and 
preventing  their  inland  movement  was  recognized  in  the 
United  States  in  early  days.  On  Dec.  1G,  1758,  an  act 
was  passed  to  prevent  the  destruction  of  the  vegetation 
on  the  sand  dunes.  It  prohibited  farmers  from  turning 
cattle  out  to  graze  on  the  dunes  of  Long  Island  and  other 
parts  of  the  Atlantic  Coast  where  they  formed  a  nat- 
ural protection  against  coast  erosion.  This  act  was 
renewed  by  state  law  in  1789. 

Sand-dune  embankments  are  also  moved  inland  by 
wave  action  during  gales  and  very  high  tides,  material 
being  moved  by  the  waves  up  the  windward  slope  and 
deposited  on  the  leeward  slope,  thus  causing  a  gradual 
inland  movement  of  the  sand  ridge.  Near  Barnegat 
inlet  and  at  other  places,  especially  where  the  dunes  are 
low,  they  are  overflowed  by  the  waves  during  gales. 

All  along  the  New  Jersey  coast  evidence  is  to  be 
found  that  sand-dune  embankments  and  sand  islands 
have  moved  inland  a  considerable  distance.  At  Squan 
Beach,  near  Loveladies  Island  '  Life  Saving  Station, 
north  of  Beach  Haven,  Brigantine  Beach,  Peck's  Beach 
and  many  other  places  salt  marsh  turf  is  found  ex- 
posed on  the  foreshore  at  low  tide,  in  which  can  be  seen 
the  imprints  of  cows'  and  horses'  hoofs.  The  salt  marsh 
was  undoubtedly  formed  at  the  back  of  the  sand  dunes 
and  under  their  shelter,  and  the  dunes  have  moved  in- 
land and  encroached  on  the  salt  marshes. 

The  rate  at  which  the  sand  spits  and  sand  islands  move 
inland  is  difficult  to  determine  with  accuracy.  In  the 
"Annual  Report  of  the  New  Jersey  State  Geologist  for 
1885"  it  is  stated  that  "the  lateral  movement  has  in 
many  cases  amounted  to  more  than  the  breadth  of  the 
beach  since  the  settlement  of  the  state,  and  is  at  present 
(1885)  going  on  with  undiminished  activity."  Captain 
Allgor  stated  that  at  Island  Beach  the  westward  move- 
ment had  taken  place  at  the  rate  of  about  1.05  ft.  per 
annum  for  the  40  years  previous  to  1885.  When  a 
sand  spit  is  built  up  across  a  bay  from  the  mainland 
on  one  side  to  the  mainland  on  the  other,  then  it  will 
be  moved  inland  at  the  same  rate  as  the  inland  move- 
ment of  the  hkm-water  line  due  to  erosion  of  the  main- 
land on  either  side. 

In  addition  to  causing  coast  erosion  the  inland  move- 
ment of  sand  dunes  in  some  places  also  causes  the  devas- 
tation of  large  areas  of  fertile  land,  and  the  dunes  in 


their  inland  advance  have  buried  houses,  and  even  vil- 
lages of  considerable  size.  There  are  some  places  on  the 
New  Jersey  coast  where  orchards  have  been  buried  within 
the  lifetime  of  their  owners  and  timbered  lowlands  have 
in  several  cases  been  overwhelmed  and  the  timber  de- 
stroyed by  the  encroaching  sand. 

Erosion  Caused  by  Groins 

Harbor  piers  and  jetties  projecting  into  deep  wafer 
have  practically  the  same  effect  as  headlands  and  pro- 
montories in  checking  the  littoral  drift,  and  causing 
accumulation  on  the  windward  side  and  erosion  on  the 
leeward  side. 

Badly  designed  high  groins  constructed  on  the  fore- 
shore for  coast-protection  purposes  in  many  cases  stop 
littoral  drift  and  cause  a  serious  danger  instead  of  a  pro- 
tection, owing  to  the  great  scour  which  takes  place  to 
the  lee  side  of  such  structures.  Fig.  8  shows  a  plan  of 
a  high  groin  erected  across  the  foreshore.  Material 
moved  by  oblique  wave  action  is  trapped  on  the  corner 
at  B.  The  shore  material  moved  away  from  the  leeward 
shore  at  BE  is,  therefore,  not  compensated  for  by  littoral 
drift  from  the  windward  side  of  the  groin  and  erosion 
must  result.  As  material  is  scoured  out  from  BE,  ma- 
terial from  CD  moves  into  the  hollow  and  erosion  there- 
fore takes  place  from  C  to  E.  After  the  high  groin  is 
full  up  on  one  side  a  water-falling  action  takes  place. 
When  waves  roll  obliquely  up  the  shore  on  the  windward 
side  AB  and  the  water  falls'  over  to  leeward,  stirring  up 
material  and  scouring  out  the  foreshore  between  C  and 
B,  and  in  course  of  time  undermining  the  groin. 

Erosion  Caused  by  Sea  Walls 

Badly  designed  sea  walls  and  bulkheads  are  also  a  very 
frequent  cause  of  serious  erosion.  Waves  striking  the  face 
of  a  vertical  or  nearly  vertical  wall  project  great  volumes 
of  water  skyward,  which,  falling  at  the  back  of  the 
wall,  will  scour  out  the  backing,  and  falling  at  the  toe 
will  certainly  dredge  out  the  material  in  front  of  the 
foundations  and  cause  the  structure  to  collapse  (Fig. 
3).  Even  without  the  actual  projection,  the  backwash 
of  a  wave  from  a  curved  smooth  surface  has  a  powerful 
scouring  action. 

Aktificial  Removal  of  Shoi;e  .Material 

The  artificial  removal  of  foreshore  material  for  build- 
ing and  other  purposes  is  also  a  cause  of  sea  encroach- 
ment. If  the  foreshore  is  lying  at  its  normal  level, 
neither  erosion  nor  accumulation  going  on,  and  material 
is  removed  from  any  part,  an  immediate  result  is  to 
cause  a  gradient  sloping  to  that  part  from  all  around 
it,  and  a  consequent  feeding  in  of  material  from  the 
adjoining  foreshore  to  fill  the  place  of  that  which  has 
been  removed,  so  that  the  removal  of  material  from  a 
foreshore  belonging  to  one  person  may  prejudicially  ef- 
fect his  neighbor's  property. 

Erosion  of  the  coasts  of  New  Jersey  and  Long  Island 
cannot  be  traced  to  any  one  cause.  There  are,  as  has 
been  pointed  out,  many  forces  and  agencies  at  work  on 
the  coast  line  tending  to  cause  erosion,  and  it  is  only  by 
a  close  study  of  the  conditions  prevailing  on  any  parti- 
cular shore  that  engineers  with  experience  in  coast  works 
can  trace  the  cause  or  arrive  at  any  conclusion  as  to  the 
best  means  of  coast  protection. 
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SYNOPSIS — A  500,000-gal.  tank.  J/1  ft.  in  diam- 
eter and  60  ft.  high,  supported  on  a  cylindrical 
tower;  total  height.  165  ft.  Tank  has  a  hemis- 
pherical bottom.  Details  of  design  and  specifica- 
tions. 

The  application  of  reinforced  concrete  to  standpipes 
and  elevated  tanks  for  the  storage  of  water  covers  a 
period  of  only  twelve  years  (hiring  winch  time  about 
thirty  of  particular  note  have  been  constructed.  Sonic 
engineers  consider  its  use  purely  experimental  as  yet  and 
have  grave  doubts  about  the  adaptability  of  concrete  to 
such  work,  while  a  few  unequivocally  condemn  its  use 
in  such  structures  of  any  considerable  size.  Further 
progress  in  transforming  the  field  of  experiment  to  one 
of  recognized  general  practice  can  be  accomplished  only 
by  a  thorough  discussion  and  study  of  the  design,  con- 
struction and  success  or  failure  of  similar  structures. 
With  this  end  in  view,  an  outline  of  the  principal  fea- 
tures of  the  design  of  the  Middleborough  tower  tank 
is  herewith  presented. 

MlDDLEBOKOUG H  W ATER- WORK S 

The  supply  is  surface  ground  water  collected  in  a 
large  open  well,  aerated  and  filtered  for  the  removal  of 
iron  and  manganese,  and  pumped  to  a  230,000-gal.  steel 
standpipe  20  ft.  in  diameter  by  103  ft.  in  total  height, 
situated  in  a  residential  portion  of  the  town.  The  pres- 
sure is  sufficient  for  domestic  uses,  but  entirely  inade- 
quate for  fire  protection,  which  is  now  furnished  by 
direct  pumping.  Under  the  present  laws  of  Massachu- 
setts, this  requires  the  employment  of  six  men  at  the 
pumping  station,  three  of  whom  must  be  licensed  engi- 
neers. 

After  careful  inspections,  in  1911  and  1913,  it  was 
recommended  that  the  steel  standpipe  built  in  1885  be 
discontinued  as  somewhat  unsafe.  After  due  considera- 
tion of  the  various  features  of  the  problem,  it  was  decided 
to  build  a  structure  of  adequate  capacity  and  with  the 
storage  at  a  sufficient  elevation  to  meet  the  demands  of 
the  combined  domestic  and  fire  service  without  resort- 
ing to  direct  pumping.  The  present  population  supplied 
with  water  is  5000,  and  the  average  daily  consumption  is 
350,000  gal.  Allowing  for  future  growth,  assuming  that 
the  pumps  would  be  operated  only  by  day  and  supposing 
that  a  large  fire  should  occur  in  the  early  morning,  de- 
manding eight  effective  fire  streams  for  two  hours,  the 
desired  storage  capacity  was  fixed  at  500,000  gal. 

The  most  available  location  for  a  new  structure  was 
on  Barden  Hill,  about  one  mile  southeast  of  the  center 
of  the  town  and  35  ft.  above  the  present  site.  To  fur- 
nish suitable  fire-fighting  facilities  at  the  business  center 
of  the  town,  with  due  regard  for  the  hydraulic  factors 
involved,  demanded  that  386,000  gal.  of  this  quantity 
be  stored  at  a  height  of  121  ft.  above  the  ground  at  Bar- 
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den  Hill,  or  53  ft.  higher  than  the  top  of  the  existing 
standpipe. 

Types  of  Structure  Considered 

Four  types  of  structure  were  considered:  First,  a 
steel  standpipe  about  10  ft.  in  diameter  by  160  ft.  high, 
which  would  have  a  total  capacity  of  1,500,000  gal.; 
without  engineering  this  was  estimated  to  cost  $41,000 ; 
second,  a  concrete  standpipe  of  the  same  general  dimen- 
sions and  capacity,  at  a  cost  of  $39,000;  third,  a  steel 
tank  of  500,000  gal.  supported  on  a  steel  tower  about 
110  ft.  high,  at  $22,000;  and  fourth,  a  concrete  tank 
of  500,000  gal.  capacity,  supported  on  a  concrete  tower 
and  estimated  at  $24,000. 

The  first  type  was  not  further  considered  on  account 
of  its  cost  and  large  maintenance  expense;  nor  was  the 
second,  because  of  its  cost  and  the  impracticability  of 
constructing  a  satisfactory  concrete  structure  subject  to 
a  160-ft.  head  of  water.  The  decision  rested  then  be- 
tween a  steel  and  a  concrete  tower-tank.  For  compari- 
son it  was  assumed,  as  an  average  period,  that  a  steel 
structure  would  require  two  coats  of  paint  inside  and 
outside  every  five  years,  and  if  so  treated  would  have  a 
life  of  thirty  years.  The  annual  cost  of  painting  would 
amount  to  $340.  Also  direct  pumping  into  the  mains 
for  several  days  during  the  time  of  painting  would  be 
necessary.  This  should  be  avoided  if  possible,  especially 
in  view  of  the  growth  of  the  town.  For  preserving  the 
quality  of  the  water,  maintaining  it  at  a  more  uniform 
and  desirable  temperature  and  adorning  the  landscape, 
the  concrete  tank  was  preferable.  In  first  cost,  the  steel 
tank  was  about  $2000  less,  and  possessed  the  advantage  of 
being  a  common  type  of  structure. 

With  the  foregoing  and  other  considerations  in  mind, 
the  one  question  to  be  decided  was:  Can  a  concrete 
tank  be  constructed  that  shall  remain  sufficiently  water- 
tight at  all  times  to  prevent  unsightly  discoloration  and 
disintegration  from  seepage  and  leakage,  combined  with 
freezing  temperatures?  The  method  of  supporting  the 
tank  on  a  concrete  tower  was  of  secondary  importance 
and  was  considered  capable  of  a  reasonable  solution. 
After  an  exhaustive  study  of  existing  concrete  stand- 
pipes  and  tower  tanks,  together  with  the  apparent  causes 
contributing  to  their  good  and  bad  features,  it  seemed 
a  conservative  conclusion  that  a  reinforced-concrete  tower 
tank  of  500,000  gal.  capacity  could  be  built  so  as  to  war- 
rant its  use. 

Design  of  the  Tank 
In  the  design  the  question  of  the  foundation  was  the 
first  to  be  considered.  The  soil  upon  which  the  footing 
will  rest  is  extremely  fine,  well-compacted  sand,  over- 
laid for  about  one-quarter  of  the  area  with  a  thin  bed 
of  gravel.  The  safe  hearing  power  of  this  fine  material 
was  determined  experimentally  by  loading  a  timber  set 
at  the  elevation  of  the  bottom  of  the  footing.  At  a  load- 
ing of  from  1  to  31/2  tons  per  sq.ft.,  the  settlement  was 
uniform  and  slight,  being  only  ^  in.  for  each  additional 
V2  ton  ;  but  4  tons  per  sq.ft.  produced  a  relatively  large 
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settlement — g5s  in.  for  the  last  y2  ton.  The  maximum 
loading  was  therefore  fixed,  at  0Y2,  tons  per  sq.ft.  The 
total  dead-weight  on  the  foundation  soil  is  4485  tons,  or 
2.28  tons  per  sq.ft.  The  wind  load  was  determined  from 
an  assumed  velocity  of  10  mi.  per  hr.,  producing  a  wind 
pressure  of  30  lb.  per  sq.ft.  on  the  horizontal  projection 
of  the  cylinder,  thereby  adding  0.(58  tons  per  sq.ft.  with 
a  full  tank,  and  producing  a  total  maximum  pressure 
of  2.96  tons.    Although  the  wind  pressure  is  slightly 
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Plan  Detail  of  Reinforcement 

m  Bottom  of  Tank 

DETAILS  OF  DESIGN  OF   THE  MIDDLEBOROUGH 
REINFORCED-CONCRETE  TOWER  TANK 


more  than  doubled  with  an  empty  tank,  it  is  more  than 
offset  by  the  reduction  in  the  dead-weight  of  the  water, 
so  that  the  maximum  mentioned  represents  the  worst 
condition. 

A  cylindrical  tower  was  adopted  in  preference  to  a 
number  of  columns,  because  with  it  a  more  ready  and 
definite  computation  of  stresses  was  possible;  while  it 
could  be  made  to  present  a  more  pleasing  appearance, 


was  better  adapted  to  the  contours  at  the  site,  and  seemed 
more  economical  to  construct.  The  plain  aspect  of  a 
simple  cylinder  was  relieved  by  the  addition  of  twelve 
4x24-in.  pilasters  which  were  also  assumed  to  take  their 
proportion  of  the  load.  The  appearance  of  solidity  at 
the  base  is  aceon  plished  by  the  use  of  a  concrete  seat 
supported  on  the  foundation  to  prevent  settlement.  The 
compression  at  the  bottom  of  the  10-in.  tower  wall  re- 
sulting from  the  dead  load  is  483  lb.  per  sq.in.,  which 
is  increased  to  a  maximum  of  631  lb.  by  a  wind  of  70 
mi.  per  hr. 

Details  of  the  Tank  Pkoper 

The  tank  proper  is  41  ft.  in  inside  diameter  and  64 
ft.  deep  from  under  side  of  the  dome  (El.  .'500)  to 
the  inside  of  the  hemispherical  bottom  (bd.  236),  the 
dome  having  a  rise  of  4  ft.  and  the  bottom  a  depth  of 
20  ft.  The  straight  walls  of  this  tank  vary  in  thickness 
from  10  to  1(5  in.  and  are  reinforced  to  care  for  increas- 
ing pressure  toward  the  bottom.  The  bottom  varies  in 
thickness  from  14  in.  at  the  lowest  part  to  18  in.  at  the 
connection  to  the  tank  walls.  Its  reinforcement  is  given 
in  the  detail  in  the  accompanying  figure. 

By  far  the  most  important  part  of  the  structure  and 
the  most  difficult  to  design  and  construct  is  the  tank 
proper.  The  writer  wishes  to  emphasize  the  use  of  a 
hemispherical  bottom,  which  should  prove  superior  to  the 
flat  beam  and  slab  construction  commonly  employed  for 
small  elevated  tanks,  and  to  the  dome  bottom  used  in  a 
few  instances  for  tanks  of  considerable  size.  The  ad- 
vantages of  the  hemispherical  over  ' the  dome  design  lie 
in  a  47-per  cent,  increase  in  capacity  for  the  same  height 
of  vertical  wall,  or  a  34-per  cent,  decrease  in  the  height 
of  wall  for  the  same  capacity ;  a  practically  self-clean- 
ing bottom ;  a  better  distribution  of  stresses  because  the 
enormous  thrust  in  the  dome  bottom,  which  is  concen- 
trated at  the  bottom  of  the  tank,  the  most  critical  point, 
is  replaced  by  a  uniform  tensile  stress  coincident  with 
and  analogous  to  the  tension  in  the  tank  wall.  The 
only  other  stress  at  the  junction  between  wall  and  bottom 
is  a  vertical  downward  load  which  is  easily  calculated 
and  cared  for.  The  reduction  in  height  of  vertical  wall 
is  of  prime  importance  in  reducing  the  chances  of  leak- 
age. The  hemispherical  bottom  will  be  poured  continu- 
ously to  make  a  monolithic  bowl  up  to  the  point  where  it 
becomes  a  part  of  the  supporting  tower.  The  cost  of 
storage  should  be  no  greater  than  for  the  dome  bottom. 

The  thickness  of  concrete  at  and  near  the  bottom  of 
the  wall  of  the  tank  and  in  the  hemispherical  portion 
is  such  that  without  any  assistance  from  the  steel  rein- 
forcement its  stress  in  tension  is  about  250  lb.  per  sq.in. 
The  tensile  stress  in  the  steel,  acting  independently, 
would-be  approximately  14,000  lb.  per  sq.in.;  and  with 
both  materials  acting  in  conjunction,  the  computed  ten- 
sion in  the  concrete  is  215  lb.  and  in  the  steel  2150  lb. 

The  tank  is  covered  to  guard  against  the  growth  of 
algae  not  uncommon  in  filtered  water  exposed  to  the 
light,  and  to  prevent  freezing.  The  roof  is  a  dome  with 
its  thrust  carried  by  steel  reinforcement  embedded  in 
the  top  of  the  tank  wall. 

The  connection  between  tank  and  water  main  is 
through  a  16-in.  flanged  riser  pipe  fitted  with  an  expan- 
sion joint.  An  8-in.  flanged  overflow,  also  with  an  ex- 
pansion joint,  discharges  at  a  safe  distance  from  the 
foundation. 
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The  essential  qualities  of  the  cement  required  is  fine- 
ness of  grinding,  strength  and  a  slow  initial  set.  The 
sand,  in  addition  to  the  usual  requirements,  shall  show 
a  tensile  strength  equal  to  standard  Ottawa  sand,  and 
for  the  tank  it  may  be  necessary  to  mix  sands  from  two 
or  more  sources  to  obtain  the  proper  gradation  of  sizes. 
The  coarse  aggregate  for  the  tank  is  gravel  varying  in 
diameter  from  Vi  in.  to  1%  m->  ar>d,  if  necessary, 
screened  into  various  sizes  and  combined  in  the  propor- 
tion deemed  expedient  to  secure  maximum  density. 
Either  gravel  or  broken  stone  may  be  used  for  the  other 
parts  of  the  structure. 

The  steel  reinforcement  is  hard  grade  round  rods,  plain 
or  deformed,  and  conforms  to  the  specifications  for  con- 
crete reinforcement  bars  adopted  by  the  Association  of 
American  Steel  Manufacturers  in  1910,  and  revised  in 
1912.  The  laps  are  at  least  40  diameters,  and  in  addi- 
tion thereto  each  joint  in  the  tank  is  secured  by  two 
"Crosby"  wire  clips,  or  their  equal.  Vertical  channels  are 
employed  to  support  the  horizontal  reinforcement  of 
the  tank,  drilled  to  the  exact  spacing  of  the  rods  and 
provided  with  suitable  means  for  rigidly  holding  them. 

The  proportions  of  concrete  for  the  foundation  are 
1 :  2.5 :  5 ;  for  the  tower,  1:2:4;  for  the  hemispherical 
bottom  and  wall  of  the  tank  to  El.  279,  1:1:2;  from 
EL  279  to  293,  1:1.5:3,  and  above  El.  293,  including 
the  roof,  1:2:4.  The  relative  amounts  of  sand  and 
stone  may  be  varied,  the  percentage  of  cement  to  the 
sum  of  the  aggregate  to  remain  as  stated. 

Details  of  the  Construction 

The  concrete  must  be  mixed  thoroughly  and  by  an 
approved  machine.  Care  must  be  taken  in  placing  to 
prevent  the  separation  of  the  ingredients,  and  for  the 
wall  of  the  tank  concreting  will  be  carried  on  each  suc- 
cessive day.  No  special  waterproofing  ingredient  is  re- 
quired, nor  is  a  metal  dam  being  used  at  the  junction 
between  days'  work.  All  laitance  is  .to  be  removed  from' 
the  surface  at  the  end  of  the  day's  work  before  the  in- 
itial set  occurs.  The  old  surface  is  to  be  cleaned  with 
a  wire  brush  and,  immediately  before  placing  new  con- 
crete, coated  with  a  neat  cement  grout  and  a  layer  of 
mortar.  It  is  hoped  that  it  will  not  be  necessary  to  re- 
sort to  any  waterproofing  lining  or  coating  on  the  interior. 

Steel  forms  designed  and  made  by  the  Blaw  Steel  Con- 
struction Co.  are  being  used  for  the  outside  surface  of 
the  tower  and  tank.  The  height  of  each  ring  is  4  ft.; 
and  at  least  two  complete  rings  are  required  to  insure 
the  placing  of  concrete  on  successive  days.  No  perman- 
ent bolts,  wires  or  other  ties  that  would  be  cast  in  the 
concrete  are  being  used  to  secure  either  the  steel  or  wood- 
en forms. 

The  steel  forms  are  producing  a  smooth,  uniform  sur- 
face which  will  require  very  little  finishing.  The  exposed 
base  of  the  tower  below  El.  139  will  be  rubbed  to  such 
surface  with  a  carborundum  block  and  water. 

The  following  clause  in  regard  to  water-tightness  may 
be  of  interest : 

The  concrete  in  the  bottom  and  wall  of  the  tank  shall  be 
substantially  water-tight  at  all  times.  Any  leakage  amount- 
ing to  jets  or  visible  seepage  shall  be  repaired  by  and  at  the 
expense  of  the  contractor  and  by  methods  approved  by  the  en- 
gineer. Small  damp  spots,  if  few  in  number,  which  do  not 
increase,  nor  disfigure  the  appearance  of  the  concrete,  will  be 
considered  to  meet  the  requirements  hereunder.  It  is  intended 
that  the  work  shall  be  sufficiently  waterproof  that  severe 
freezing  will  not  at  any  future  time  threaten  the  integrity  of 


the  concrete,  and  that  the  general  appearance  of  the  structure 
will  not  suffer  through  efflorescence  or  other  disfiguring 
stains. 

The  contract  for  the  work  has  been  awarded  to  the 
Hennebique  Construction  Co.,  of  New  York,  for  $23,140, 
and  the  structure  is  now  under  construction.  Alvin  C. 
Howes  is  chairman  of  the  Water  Commissioners  and 
Thomas  F.  Dorsey  is  Resident  Engineer  for  the  writer, 
who  is  responsible  for  the  design  and  construction. 

m 

Pr@w  IRoseir^rofls3  Company's 
IsrsrEffs^tiona  Fir©ject 

By  Clarence  S.  Jarvis* 

The  Provo  Reservoir  Co.  was  organized  in  1908  to  con- 
struct a  high-line  canal  40  mi.  long  from  Provo  River, 
capable  of  supplying  water  to  some  of  the  most  desirable 
lands  in  Utah  and  Salt  Lake  valleys. 

Beside  filings  for  150  sec.-ft.  of  the  surplus  water  in 
Provo  River,  which  is  ordinarily  available  until  after 


FIG.  1.    TRIAL  LAKE,  UNION  RESERVOIR  CO. 

Used  jointly  by  a  number  of  irrigation  companies.  View 
taken  from  top  of  dam.    Note  the  ice  sheet  in  the  distance 


the  middle  of  June,  appropriations  were  made  for  stor- 
ing flood  water  in  more  than  thirty  lakes  and  meadows 
near  the  head  of  Provo  River.  Other  irrigation  companies 
are  jointly  interested  in  the  larger  reservoirs  (through 
the  Union  Reservoir  Co.),  the  maximum  area  of  a  single 
storage  basin  being  about  140  acres  for  a  40-ft.  depth  of 


FIG.  2.  A  30-FT.  RESERVOIR  OUTLET  CUT 


storage.  The  lake  basins  (Fig.  1  is  an  example)  appear 
to  be  pockets  formed  by  glacial  action.  Outlet  cuts  ( Fig. 
2)  through  the  terminal  or  lateral  moraine  that  forms 
the  rim  of  each  basin  provide  means  of  drawing  the  lake 
surface  down  to  the  desired  depth.    Short  rock-fill  dams 

♦Chief  Engineer,  Provo  Reservoir  Co.,  Provo,  Utah. 
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(Fig.  3)  inclosing  a  core  of  puddled  clay,  mountain  soil 
and  rock  waste  are  built  where  necessary. 

These  reservoir  sites  are  situated  at  El.  9500  to  10,500 
above  sea  level.  Due  to  the  remoteness  from  inhabited 
districts,  the  high  altitude,  the  consequent  inclement 
weather  and  short  seasons  for  construction,  and  the  rocky 
and  rugged  character  of  this  locality,  construction  has 
proceeded  more  slowly  than  was  expected ;  but  the  reser- 
voirs already  built  have  demonstrated  the  value  of  this 
storage  system  and  its  efficiency.  The  water  when  released 
from  the  reservoirs  flows  down  the  natural  channel  of  the 
Provo  River  a  distance  of  about  60  mi.  to  the  intake  of 
the  Provo  Reservoir  Co.'s  canal;  and  with  the  40  mi. 
of  canal  the  delivery  will  be  through  100  mi.  of  waterway. 

The  canal  takes  out  of  Provo  River  about  1  mi.  above 
Olmstead  in  Provo  Canon.  Thence  it  proceeds  through  a 
6x7-ft.  tunnel  for  1000  ft.  through  solid  limestone;  thence 
through  2100  ft.  of  No.  144  Maginnis  steel  flume,  a  200-ft. 
section  of  which  has  recently  been  replaced  by  a  6-ft.  cor- 
rugated ingot-iron  pipe  over  a  mud  slide;  thence  through 
si  260-ft.  rock  tunnel ;  thence  2600  ft.  in  a  60-in.  redwood 


FIG.  3.    EARTH  AND  ROCK-FILL  DAM 

The  20-in.  steel  outlet  pipe  was  made  from  %-in.  plates. 
The  sections  were  20  ft.  long,  joined  by  &x2y2-in.  steel  angle 
flanges  and  lead  gaskets 


stave  pipe  used  as  an  inverted  siphon  for  crossing  Provo 
River,  and  delivering  on  Provo  Bench. 

To  cross  Dry  Creek,  north  of  Lehi,  the  water  is  deliv- 
ered through  1 000  ft.  of  Avood-stave  pipe  of  49-in.  diame- 
ter, with  a  maximum  pressure  head  of  80  ft.  on  the  in- 
verted siphon. 

At  Jordan  Narrows  a  riveted  steel  pipe,  1458  ft.  long, 
40  in.  in  diameter,  has  been  constructed  out  of 
and  T%-in.  steel  plate.  The  approach  to  this  pipe  is  a 
reinfo reed-concrete  conduit  1700  ft.  in  length  and  ap- 
proximately 48  in.  in  diameter.  The  maximum  pres- 
sure head  that  the  steel  pipe  may  have  to  withstand  is 
270  ft. 

The  gradient  used  in  tunnels,  flume  and  pipe  lines 
ranges  from  0.002  to  0.004 ;  and  in  the  canal  from  0.0005 
to  0.002,  dependent  upon  the  required  cross-section  and 
the  type  of  soil  encountered. 

The  canal  system  has  delivered  in  excess  of  100  sec.-ft. 
of  water  satisfactorily  to  the  lands  from  Provo  Bench 
to  the  Bull  River  Canal  north  of  Lehi  Junction.  It  is 
intended  ultimately  to  deliver  in  excess  of  170  sec.-ft. 
through  this  canal  system,  about  half  of  it  to  be  carried 
into  the  West  Jordan  district,  in  Salt  Lake  County. 

The  lands  to  be  directly  benefited  are  about  8000  acres 
in  Utah  County,  and  the  same  area  in  Salt  Lake  County. 
As  these  tracts  include  some  of  the  most  fruitful  and  de- 
sirable lands  in  this  district,  well  situated  for  markets 
and  along  railroad  lines,  the  project  has  decided  advan- 
tages. However,  it  might  be  well  to  point  out  some  of  the 
chief  difficulties,  which  are  as  follows : 


1.  The  actual  cost  of  storing  water  in  such  reservoir 
basins  as  are  included  in  this  reservoir  system  ranges 
from  $6  to  $20  per  acre-foot. 

2.  The  patrolling  of  stored  water  from  the  head  of  the 
river  for  a  distance  of  60  mi.,  passing  numerous  headgates 
and  dams  in  the  lower  valleys  that  have  been  accustomed 
to  diverting  the  entire  flow  of  the  river  during  the  low- 
water  season,  has  been  rendered  more  difficult  through  lack 
of  definite  data  on  loss  in  transit,  the  varying  flow  of 
the  river,  the  primitive  measuring  devices  and  (he  crude 
regulating  structures  in  use  in  some  of  the  canals;  and 
from  an  innate  prejudice  felt  by  owners  of  old  water 
rights  against  the  new  applicants  that  cause  a  change 
in  the  regulations  of  the  river. 

3.  Acquiring  right-of-way  for  more  than  10  mi.  across 
improved  farm  and  city  property,  through  orchards,  be- 
tween houses  and  barns,  where  the  right-of-way  far  ex- 
ceeded the  cost  of  construction,  and  where  numerous 
bridge,  culvert  and  flume  structures  were  necessary  along 
the  canal  line. 

4.  The  definition  of  the  term  "surplus. water.''  Some 
authorities  hold  that  all  water  in  a  river  that  is  not  be- 
ing applied  to  beneficial  and  economical  use  is  surplus 
and  subject  to  appropriation,  even  though  a  careless  or 
wasteful  use  of  water  might  consume  the  entire  flow  of  the 
stream.  Upon  this  definition  depends  in  large  measure 
the  success  or  failure  of  a  new  irrigation  project.  Efforts 
are  being  made  to  reach  a  compromise  agreement,  provid- 
ing that  when  all  old  rights  are  satisfied  on  a  basis  of  50 
or  60  acres  per  second-foot  of  water,  then  all  of  the  sur- 
plus above  this  amount  belongs  to  the  Provo  Reservoir 
Co.  until  its  acreage  is  supplied  on  a  basis  of  70  acres 
per  second-foot;  after  which  all  further  surplus  shall  be 
divided  pro  rata  according  to  the  acreage  and  the  needs 
of  the  various  classes  of  soil. 

Throughout  the  construction  of  this  project  Joseph 
R.  Murdock  has  been  president  and  manager  of  the  com- 
pany ;  C.  S.  Jarvis  has  been  Chief  Engineer,  and  E.  D. 
Clyde  has  been  Superintendent  of  Construction  on  the 
reservoirs.  I.  H.  Jacob  is  Resident  Engineer,  and  has 
had  charge  of  water  distribution  since  1912. 

S 

The  Production  of  Radium  on  a  manufacturing  basis  by 
the  U.  S.  Bureau  of  Mines  from  Colorado  carnotite  ore  has 
recently  been  announced  by  F.  K.  Lane,  Secretary  of  the  In- 
terior. The  Bureau  has  been  studying  the  production  of 
radium  with  a  view  to  decreasing  the  cost.  The  figure 
reached  is  $36,050  per  gram  of  radium  bromide  and  this  in- 
cludes the  cost  of  ore,  the  insurance,  repairs  and  deprecia- 
tion on  plant,  the  development  cost  of  the  process  and  all 
expenses.  Radium  bromide  has  been  selling  for  $120,000  to 
$160,000  per  gram.  This  reduction  in  cost  does  not  mean  an 
immedate  drop  in  selling  price,  since  the  carnotite  claims  are 
closely  held.  Ten  claims  are  being  operated  at  Long  Park, 
Colo.,  by  the  National  Radium  Institute,  with  which  the  bu- 
reau has  been  cooperating.  A  concentrating  plant  for  low- 
grade  ores  has  been  erected  by  the  Institute.  Grinding  and 
sampling  machinery  and  an  extraction  plant  have  been  set 
up  in  Denver,  the  present  capacity  being  for  three  tons  of  ore 
per  day.  The  average  recovery  has  been  85  per  cent.,  and 
■with  the  last  five  carloads  of  ore  it  has  been  90  per  cent. 

United  States  P"iblie  Lands  unappropriated  and  unreserved 
amounted  on  July  1,  1915,  to  279,000,000  acres.  Of  this  area 
173,000,000  acres  has  been  surveyed  and  106,000,000  acres  is  un- 
surveyed.  These  public  lands  belonging  to  the  Federal  Gov- 
ernment are  in  25  states.  The  bulk  of  the  land,  however,  is  in 
the  10  arid  states.  Nevada  heads  the  list  with  55,000,000  acres, 
and  then  follow  in  the  order  named  Arizona,  Utah,  Wyoming, 
New  Mexico,  California,  Montana,  Colorado,  Idaho  and  Oregon. 
Oregon's  public  lands  amount  to  15,442.000  acres.  South  Da- 
kota has  nearly  3,000,000  acres,  and  Washington  a  little  over 
1,000,000  acres.  In  most  of  the  other  states  where  public 
lands  are  located  the  amount  is  comparatively  small. 
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A  number  of  difficulties  have  arisen  in  maintaining  the 
wood-block  pavement  on  the  Queensboro  (Blackwell's 
Island)  Bridge,  New  York  City,  some  of  which  are 
peculiar  to  the  bridge  structure,  but  others  throw  some 
light  on  the  wood-block  paving  problem  in  general.  The 
bulging,  "volcanic"  blowups  exhibited  in  some  other 
wood-block  pavements  have  been  particularly  pronounced 
on  the  main  spans  and  steel-supported  sections  of  the 
Queens  approach. 

The  original  construction  of  the  bridge-floor  system 
consisted  of  longitudinal  buckle-plates,  5  ft.  wide  between 
stringers  from  12  to  20  ft.  long  between  floor-beams  or 
cross-frames,  with  from  two  to  four  buckles  to  each 
plate.  The  buckle-plates  were  not  stiffened.  On  this 
floor  was  placed  a  solid  concrete  base  from  iy2  to  4% 
in.  thick.  On  the  concrete  was  placed  a  cushion  or  bed- 
ding course  of  V2  in-  of  dry  sand  and  cement  to  receive 
the  pavement  of  4-in.  creosoted  wood  blocks. 

No  great  trouble  was  experienced  with  this  pavement 
for  about  two  years,  but  with  increased  traffic  the  buckle- 
plates  deflected  and  vibrated  to  such  an  extent  under 
heavy  loads  that  the  concrete  base  was  badly  broken  up. 
Where  the  base  did  remain  intact  the  sand-mortar  cush- 
ion, having  no  drainage,  was  continually  damp  and  after 
every  rainstorm  was  completely  saturated.  When  these 
storms  were  followed  by  sudden  changes  in  temperature 
the  blocks  heaved  and  blew  up  to  an  alarming  degree, 
sometimes  forming  "pimples"  in  the  roadway  3  ft.  high. 

The  roadway  is  52  ft.  3  in.  wide,  with  a  car  track  on 
each  side,  and  no  longitudinal  expansion  joints  were 
provided  along  the  rails.  In  this  great  width  of  pave- 
ment the  expansion  and  contraction  of  the  steel-floor 
system  and  the  loose  unhardened  cushion  course  provided 


FIG.  1. 


OLD    QUEENSBORO   BRIDGE  PAVEMENT, 
SHOWING  BREAKS 


a  constantly  shifting  base  for  the  blocks,  and  further 
aggravated  the  pavement  troubles.  On  one  or  two  occa- 
sions vehicle  traffic  over  the  bridge  had  to  follow  the 
street-car  tracks  to  avoid  the  humps  and  billows. 

In  the  fall  of  1912  Edward  A.  Byrne,  then  Assistant 
Chief  Engineer  of  the  Department  of  Bridges  of  New 
York  (now  Acting  Chief  Engineer),  designed  a  new 
pavement  foundation,  which  has  since  been  experimented 


PIG.  2.    LOOKING  ACROSS  QUEENSBORO  BRIDGE  DURING  PAVEMENT  RELAYING 

Buckle-plates  stripped  of  concrete  in  foreground;  drain  pipes  in  place;  Z-bar  and  angle-iron  reinforcement;  new  concrete 

foundation  in  background 
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with  and  found  successful.  A  considerable  stretch  of  the 
bridge  floor  has  been  paved  by  this  new  method,  and 
work  is  now  in  progress  on  other  sections  of  the  bridge, 
as  the  accompanying  illustrations  show. 

The  first  consideration  was  that  no  appreciable  dead 
load  be  added  to  the  bridge.  It  was  essential,  however,  to 
stiffen  the  buckle-plates  by  riveting  a  3x3xi/^-in.  angle 
across  the  fillets  of  each  buckle-plate  (see  Fig.  2). 
On  the  Queens  approach  spans  the  angles  are  put  on 
the  upper  side  of  the  buckle-plates,  so  that  their  top 
edges  are  flush  with  the  top  of  the  new  concrete  foun- 
dation, but  on  the  main  span  3y2x3y2xy2-hi.  angles  are 
riveted  to  the  bottoms  of  the  buckle-plates. 

The  tops  of  the  steel  stringers  carrying  the  buckle- 
plates  are  capped  with  3xl2-in.  yellow-pine  planks, 
treated  with  carbolineum.  The  planks  are  dressed  to  a 
uniform  thickness  of  2y2  in.,  laid  flat  and  bolted  through 
the  flanges  of  the  stringers  by  machine  bolts  placed  30  in. 
apart.  The  heads  of  the  bolts  are  countersunk  to  be 
flush  with  the  top  of  the  plank. 

Every  two  panels,  averaging  about  50  ft.,  a  transverse 
6xT9g-in.  Z-bar  is  riveted  to  the  flanges  of  the  floor-beams. 
This  projects  3  in.  above  the  top  of  the  new  concrete 
foundation,  so  that  two  perpendicular  faces  are  provided 
for  the  paving  blocks  on  either  side  to  bear  against.  These 
Z-bars  divide  the  pavement  into  distinct  sections,  and 
prevent  the  creeping  of  the  blocks  which  occurs  in  the 
old  method  of  construction.  The  new  pavement  is  in 
longitudinal  strips  15  ft.  wide,  each  strip  separated  by 
an  expansion  joint. 

The  buckle-plates  are  first  cleaned  of  all  the  old  concrete 
foundation  and  repainted.  The  drain  holes  are  then 
cleaned  out,  and  6-in.  sections  of  iron  pipe  reaching  just 
below  the  top  of  the  new  concrete  foundation  are  inserted. 
The  pipes  are  held  in  place  by  first  filling  a  little  concrete 
around  them  in  the  buckles.  Wooden  plugs  are  inserted 
to  keep  the  inside  of  the  pipe  clear  of  concrete. 

A  new  1:2:4  concrete  foundation  is  then  placed  with 
its  surface  flush  with  the  tops  of  the  3xl2-in.  planks. 
Strips  of  wood  about  y2xl  in.  are  laid  on  the  green  con- 
crete from  the  center  pipe  to  the  upgrade  sides  of  the 
buckle-plates.  When  these  are  removed  after  the  concrete 
has  set,  shallow  drainage  gutters  are  left.  On  this  foun- 
dation 3-in.  creosoted  wood  blocks  are  laid  without  a  cush- 
ion or  bedding  course,  and  with  sand-filled  joints. 

Mr.  Byrne  states  that  the  blocks,  resting  partly  on  the 
wood  stringer  caps,  and  partly  on  the  concrete,  might 
reasonably  be  expected  to  splinter  to  some  extent,  but  this 
has  not  been  serious,  and  there  has  been  no  heaving  of  the 
blocks  in  the  new  pavements.  There  are  34,600  sq.yd. 
of  pavement  on  the  buckle-plates,  and  as  yet  on  account 
of  lack  of  funds  but  a  small  percentage  has  been  re- 
laid  as  described.  The  cost  has  varied  from  $4  per  sq.yd. 
for  the  first  experimental  sections  to  $3,  exclusive  of 
reinforcing  buckle-plates. 

The  traffic  on  Queensboro  Bridge  has  become  extremely 
heavy.    The  average  daily  traffic  for  two  July  days  was : 

AUTOMOBILES 

TimS  Pleasure  Totals 

6312  8176 
HORSE-DRAWN  VEHICLES 
One-Horse       Two-Horse       Three-  and  Pour-Horse 

868  60  1710 

Total  for  one  day  

Such  a  heavy,  fast-moving  traffic  is  unusually  severe 
on  any  pavement,  but  the  difficulties  encountered  are  laid 
chiefly  to  the  foundation  conditions. 


Revised  specifications  for  100-lb.  rails  of  carbon  steel 
have  been  adopted  by  the  Pennsylvania  R.R.  system 
(including  the  lines  east  and  west  of  Pittsburgh).  The 
chemical  requirements  are  given  herewith.  A  special 
feature  is  the  requirement  fpr  chemical  tests  of  finished 
openhearth  rails  (after  passing  the  physical  tests).  The 
purpose  of  this  is  to  guard  against  the  segregation  of  the 
metal,  which  has  been  discovered  in  so  many  of  the  rails 
that  have  broken  in  the  track. 

The  following  paragraphs  are  given  direct  from  the 
specifications,  with  their  original  numbers  attached.  Cer- 
tain unimportant  paragraphs  are  omitted. 

CHEMICAL  COMPOSITION  OF  RAIL  STEEL 

4.  The  chemical  composition  of  the  rails  rolled  from  each 
melt  of  steel,  determined  as  described  in  Section  6,  shall  be 
within  the  following  limits: 

Elements  Bessemer  Process      Openhearth  Process 

Carbon    0.45  to  0.55%  0.60  to  0.75% 

Phosphorus    not  to  exceed  0  . 10  %     not  to  exceed  0  .  04  % 

Manganese    0.80  to  1.10%  0.60  to  0.90% 

Silicon    0.05  to  0.20%  0.10  to  0.30% 

Note  1 — In  the  event  of  nickel  and  chromium  being  present 
to  the  extent  of  1%  and  0.35%  respectively,  these  elements 
will  be  considered  as  the  equivalent  of  0.07%  of  carbon  in  the 
above  requirements. 

Note  2 — When  the  analyses  for  carbon  by  the  mill  chemists 
and  by  the  railroad  chemists  do  not  agree,  a  tolerance  of  two 
points  below  the  minimum  or  two  points  above  the  maximum 
will  be  allowed  to  cover  such  variation  before  condemnation. 

5.  It  is  desired  that  the  percentage  of  carbon  in  an  entire 
order  of  rails  shall  average  as  high  as  the  mean  percentage 
between  the  upper  and  lower  limits  specified. 

ANALYSES  OP  RAIL  STEEL 

6.  In  order  to  ascertain  whether  the  chemical  composition 
is  in  accordance  with  the  requirements,  analyses  shall  be 
furnished  as  follows: 

(a)  For  bessemer  process,  the  manufacturer  shall  furnish 
to  the  inspector,  daily,  carbon  determination  for  each  melt 
before  the  rails  are  shipped,  and  two  chemical  analyses  every 
24  hr.,  representing  the  average  of  the  elements,  carbon,  man- 
ganese, silicon,  phosphorus  and  sulphur,  contained  in  the  steel, 
one  for  each  day  and  night  turn  respectively.  The  analyses 
shall  be  made  on  drillings  taken  from  the  ladle  test  ingot  not 
less  than  %  in.  beneath  the  surface. 

(b)  For  openhearth  process,  the  makers  shall  furnish  the 
inspectors  with  a  chemical  analysis  of  the  elements,  carbon, 
manganese,  silicon,  phosphorus  and  sulphur,  for  each  melt. 

(c)  For  openhearth  process,  a  check  analysis  will  be  made 
by  the  purchaser  of  a  piece  of  rail  representing  a  melt,  after 
the  rails  from  that  melt  have  passed  the  physical  require- 
ments. On  request  of  the  inspector,  and  in  his  presence,  the 
manufacturer  shall  furnish  from  one  of  the  drop-test  pieces 
representing  the  melt,  drillings  satisfactory  to  the  inspector, 
taken  with  a  %-in.  flat  drill,  parallel  to  the  axis  of  the  rail, 
at  a  point  one-third  of  the  distance  from  the  upper  corner  to 
the  center  of  the  head  [designated  as  point  "O"].  The  analy- 
sis from  these  drillings  shall  conform  to  the  chemical  re- 
quirements specified  in  Section  4,  and  failure  to  meet  these 
requirements  shall  be  sufficient  cause  for  the  rejection  of  the 
entire  melt. 

(d)  For  openhearth  process,  after  the  rail  has  passed  the 
physical  requirements,  additional  drillings  will  be  taken  from 
the  same  rail,  and  in  the  same  manner  as  specified  in  Section 
6  (c),  at  the  junction  of  the  head  and  web  [designated  as 
point  "M"].  The  carbon  determination  from  these  drillings 
(Note  2,  Sec.  4)  shall  be  within  12  per  cent,  of  the  amount 
found  at  location  "O."  If  the  test  from  the  top  rail  fails  to 
meet  this  requirement,  all  the  top  rails  from  the  melt  shall 
be  rejected,  and  a  similar  determination  shall  be  made  from 
location  "M"  of  a  second  rail.  If  this  test  fails,  all  the  second 
rail  from  the  melt  shall  be  rejected,  and  a  similar  determina- 
tion shall  be  made  from  location  "M"  of  a  third  rail.  If  this 
test  fails,  all  the  remaining  rails  from  the  melt  shall  be 
rejected. 

(e)  If,  however,  the  segregation  found  at  location  "M"  in 
any  rail  in  a  rolling  exceeds  25  per  cent.,  when  determined  as 
provided  for  in  6  (d),  the  progressive  testing  of  the  secono 
and  third  rails  will  not  be  permitted  on  any  subsequent  melts: 
but  on  such  melts  the  failure  of  the  top  .rail  to  pass  the 
requirements  provided  for  in  6  (d)  will  cause  the  rejection  of 
the  entire  heat. 
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The  remarkably  smooth  grouted  granite-block  pave- 
ments of  Worcester,  Mass.,  were  described  in  detail  in 
Engineering  News  of  Oct.  22,  1914.  Some  of  these  pave- 
ments are  now  14  yr.  old  and  practically  nothing  has 
been  spent  for  real  maintenance,  most  of  the  expendi- 


pavement,  at  a  saving  of  about  80c.  per  ton  over  other 
material. 

Expansion  Joints 

Two  innovations  are  being  introduced  in  relaying  the 
pavement.  Expansion  joints  separating  the  track  pave- 
ment from  the  rest  of  the  street  pavement  are  being  tried 
in  both  the  foundation  and  block  courses.    Fig.  4  shows 


FIG.  1.   BLOCKS  PROM  OLD 
PAVEMENT 


FIG.    2.    MONOLITHIC    STRUCTURE    OP    OLD  GRANITE- 
BLOCK  PAVEMENT 


tures  being  for  repairs  to  openings  in  the  pavements.  The 
chief  difficulty  has  been  that  the  pavements  have  out- 
lived the  street-car  tracks,  and  many  of  the  rail  joints, 
especially  in  Main  St.,  have  been  in  very  poor  condition 
for  some  time  past. 

When  at  last  compelled  to  renew  its  track,  the  street 
railway  company  strenuously  objected  to  replacing 
grouted  granite  blocks  over  its  roadbed,  because  of  the 
difficulty  in  making  track  repairs  in  this  kind  of  a  pave- 
ment ;  but  the  city  eventually  won  its  contention,  and  the 
street  is  being  restored  to  its  original  condition.  While 
a  grouted  granite-block  pavement  is  admittedly  difficult 


the  track  preparatory  to  placing  the  foundation  concrete 
with  a  Barrett  specification  expansion  joint  about  V2  in. 
thick  by  6  in.  wide,  nailed  to  the  ends  of  the  ties.  The 
concrete  base  is  6  in.  thick. 

Concrete  is  not  being  placed  under  the  ties,  which,  how- 
ever, are  gravel  ballasted;  the  foundation  is  of  uniform 
thickness  across  the  entire  width  of  street.  The  ties  used 
are  not  treated  with  preservatives.  The  old  95-lb.  girder 
rails  are  being  replaced  with  125-lb.  grooved  girder  rails. 

The  expansion  joint  in  £he  pavement  surface  is  shown 
in  Fig.  3.  This  is  of  the  same  character  as  the  joint  in 
the  foundation  and  is  put  a  block-width  from  each  outside 


FIG  3. 


EXPANSION  JOINT  IN  GRANITE-BLOCK 
SURFACE 


to  open  for  track  repairs,  this  is  chiefly  an  argument  for 
building  better  track  structures. 

The  monolithic  condition  of  these  pavements  is  illus- 
trated by  Figs.  1  and  2.  Many  blocks  were  broken 
through  as  easily  as  they  could  be  broken  apart  at  the 
joints.  About  50  per  cent,  of  the  blocks  were  reclaimed 
by  chipping  off  the  grout  by  hand,  the  cost  of  which  was 
about  lc.  per  block.  The  broken  blocks  were  crushed  to 
make  concrete  aggregate  for  the  foundation  of  the  new 


FIG.   4.    EXPANSION  JOINT  IN  CONCRETE 
FOUNDATION 

rail  of  the  double  track.  The  course  of  blocks  next  the 
outside  rail  are  laid  lengthwise,  as  shown  in  the  illustra- 
tion. The  blocks  keyed  into  the  old  pavement  have  broken 
joints  of  at  least  2  in. 

The  purpose  of  these  expansion  joints  primarily  is  to 
prevent  the  rumbling  noise  caused  by  the  heavy  suburban 
street  cars.  It  is  expected  that  the  expansion  joints  will 
permit  the  track  to  vibrate  under  the  cars  without  affect- 
ing the  rest  of  the  pavement.    That  the  rumbling  was 
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noticeable  m  the  old  track  was  probably  because  the 
monolithic  pavement  was  carrying  a  part  of  the  load  on 
the  tracks,  which  it  would  seem  could  also  have  been 
eliminated  by  a  more  rigid  track  foundation. 

The  track  pavement  work  is  being  done  by  F  A  Wil 
kerson,  Superintendent  of  Tracks,  Worcester  Consolidated 
Street  Ky.,  m  conformity  with  the  city's  specifications. 
1  he  city  engineer  of  Worcester  is  F.  A.  McClure 
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at  E<cc©iatrf(D  Heel- 
Joint  ©If  Roof  Tiptmss 
By  Edwakd  Godfrey* 
It  appears  that  the  solutions  proposed  in  Engineering 
Mhm  of  May  20,  1915,  p.  990,  for  the  problem  of  the 
neehjomt  of  roof  trusses,  suggested  by  the  writer,  Apr  22 
p.  1 83  are  to  go  unchallenged  and  an  approximately  cor- 
rect solution  is  not  forthcoming.    This  is  a  very  import- 
ant problem  m  structural  engineering. 
_  The  solutions  given  by  the  correspondents  are  all  wron- 
m  the  most  important  item  of  the  problem,  namely  the 
magnitude  of  the  bending  moment  taken  by  the  chord 
members.   Nor  did  any  of  them  say  anything  about  find- 
ing the  direct  stress  in  the  chord  members  which  is  another 
important  part  of  the  problem.    Furthermore/they  all 


moments,  though  the  published  solutions  referred  to  con- 
sider only  the  distance  a. 

To  find  the  bending  moment  in  the  chords  it  is  neces- 
sary to  find  the  difference  between  R  and  the  shear  in  ED 
due  to  direct  stress.    By  moments 

Direct  stress  in      ED  =  R  (b  ^ 

BX 

Shear  in    ED  =  stress  v        -  R  &  ~  a)  DB 

ad  ~B~T~nr 

Substituting  for  DB/BX  its  equivalent  AD/b,  we  have 


Shear  in 


ED  = 


(1) 


It  will  be  seen  that  this  shear  is  just  what  would  be 
the  left-hand  reaction  of  a  beam  AB,  hence  the  remainder 
or  what  would  be  the  right-hand  reaction  of  a  beam  AB 
passes  to  the  right  through  the  chords  in  transverse  shear 
producing  bending,  and  the  next  step  in  the  problem  is  to 
distribute  this  shear  according  to  the  rigidity  or  stiffness 
not  only  at  C  and  G,  but  also  at  D  and  B.'  The  chords 
are  more  rigidly  held  at  G  and  6  than  at  D  and  B  but 
they  are  merely  continuous  at  all  of  these  points' and 
no  great  error  is  entailed  in  considering  O  and  D  equally 
rigid,  as  well  as  G  and  B.  4  ' 

If  the  top  and  bottom  chords  are  of  the  same  section 
it  would  be  close  enough  to  consider  all  four  points  C  D  B 
and  G  equally  rigid,  with  the  bending  moment 


h  Rah 


(2) 


seem  to  consider  the  chord  members  as  pin-ended  at  the 
second  panel  point,  whereas  they  are  continuous 

The  bending  moment  is  given  as  Ra  (see  the  sketch 
herewith).    This  is  manifestly  incorrect,  for  it  would 
mean  that  the  moment  in  the  chords  for  a  given  shape  of 
truss  would  increase  uniformly  as  R  is  moved  toward  the 
position  R2,  whereas  the  moment  must  be  zero  for  the 
position  R2.    The  fact  is  the  moment  in  the  chords  as  R 
moves  to  the  right  is  a  maximum  where  a  equals  i/2  of  b 
and  it  describes  a  parabola  as  R  moves  from  A  to  B  ' 
Part  of  this  problem  is  to  find  the  direct  stresses  in  the 
chords     Phis  is  a  simple  operation  by  the  method  of 
moments  'but  m  a  graphic  diagram  trouble  is  apt  to  be 
met  with  m  closing  the "  polygon.    As  the  reaction  R 
does  not  strike  the  intersection  of  the  chords,  some  method 
must  be  devised  of  substituting  members  or  forces  that 
will  intersect    This  could  be  done  by  assuming  members 
BE  or  DF,  but  the  direct  stresses  of  the  chords  would  not 
then  be  correct. 

If  a  section  be  cut  vertically  through  the  truss  be- 
ween  EF  and  DB  it  will  be  seen  that  thenar  in  this  sec- 
tion is  equal  to  R.  Part  of  this  shear  is  taken  up  in  the 
vertical  component  of  the  stress  in  the  top  chord  ED 
The  remainder  of  the  shear  will  be  taken  up  by  the  two 
members  ED  and  FB  in  bending,  and  the  amount  of  tie 
ending  moment  will  be  dependent  upon  the  horizontal 
^stance  between  CG  and  DB.  It  will  thus  be  seen  that 
horizontal  distance  has  much  to  do  with  the  bending 

'Monongahela  Bank  Building.,  Pittsburgh.  Penn. 


If  the  chords  are  of  different  sections,  and  if  the  lengths 
fi  and  l2  be  taken  into  consideration,  as  they  should 
m  an  exact  solution,  the  stiffness  of  the  two  chords  will 
be  directly  as  their  respective  moments  of  inertia  and  in- 
versely as  the  cubes  of  h  and  Z,  If  h  and  4  represent 
the  moments  of  inertia  of  the  top  and  bottom  chords 
respectively,  and  if  Mx  and  M2  represent  the  bending  mo- 
ments in  the  top  chord  (at  C  and  D)  and  in  the  bottom 
chord  (at  G  and  B)  respectively,  we  have 

Mi  _  W 


But 


Solving 


M0 


2  Ml  +  2  M2  = 


M2  = 


26  1  + 


(3) 


(4) 


(5) 


Also  M,  is  found  to  be  an  expression  of  similar  form 
with  /,  and  lx  replacing  /.,  and  l2  respectively 

If  member  DB  is  not  vertical  the  problem 'is  more  com- 
plicated. A  close  approximation  may  be  arrived  at  by 
using  the  mean  between  l2  and  the  horizontal  projection  of 
«i  m  place  of  I,  in  eq.  (2)  and  (4). 

In  many  cases  the  top  chord  will  be  so  much  stiffer  than 
the  bottom  chord  that  the  full  moment  could  be  assumed 
as  taken  by  that  chord.  The  moment  would  then  be  Ra/b 
times  one-half  of  the  horizontal  projection  of  /t 

In  order  to  work  out  the  stresses  in  the  graphic  diagram 
the  truss  should  be  considered  as  extended  to  A  and  in- 
stead of  using  R  the  two  forces  R,  and  /?.,  should  be  used. 
Ihese  are  the  reactions  at  A  and  B  that  would  be  found 
tor  a  beam  of  span  b  loaded  with  the  force  R. 
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SYNOPSIS — Results  of  an  investigation  of  the 
tasting  qualities  of  wood  pipe  carrying  water.  Made 
under  instructions  from  the  director  and  chief  en- 
gineer of  the  Reclamation  Service.  A  life  of  from 
12  to  25  years  is  shown  where  conditions  allow 
complete  saturation  of  the  wood. 

This  inquiry  on  the  life  of  wood  pipe  covered  three 
general  types — continuous  wood-stave,  section  wood-stave 
and  sectional  bored.  The  information  contained  is  tabu- 
lated according  to  the  following  classification :  Table  1, 
continuous-stave,  uncoated  fir.  Table  2,  continuous-stave, 
uncoated  redwood.  Table  3,  continuous-stave  and  wire- 
wound,  coated  fir.  Table  4,  continuous-stave  and  un- 
<  oated  Texas,  Colorado  and  yellow  pine. 

The  term  "fir''  is  applied  to  the  most  common  wood 
of  the  Pacific  Northwest.  Scientifically  it  is  a  bastard 
spruce,  first  named  by  Douglas.     Locally  it  is  known 


•  From  the  August  issue  of  the  "Reclamation 
the  United  States  Reclamation  Service. 

tConsulting  Engineer,  United  States  Reclamation 
Spalding  Building,  Portland,  Ore. 


Record"  of 
Service, 


as  fir  oi'  Douglas  fir,  and  distinction  is  sometimes  made 
between  yellow  and  red  fir.  These  come  from  the  same 
kind  of  tree,  the  yellow  fir  being  most  common.  The 
large  trees  yield  yellow  fir,  while  the  wood  from  smaller 
trees  is  apt  to  show  a  reddish  tint.  Sun  exposure  also 
appears  to  affect  the  color  to  some  extent.  In  California 
the  wood  is  termed  Oregon  pine.  This  wood  is  strong, 
and  can  be  obtained  in  long  lengths.  Mill  run  of  commer- 
cial sizes  probably  averages  over  20  ft.  in  length.  It  con- 
tains pitch,  which  forms  in  seams  and  pockets,  normally 
occurring  even  in  commercially  clear  wood  within  certain 
limits.  The  trees  usually  yield  less  than  25  per  cent,  of 
wood  free  from  sap  and  knots.  The  expense  of  eliminat- 
ing these  defects  has  led  to  the  practice,  as  regards  pipe 
construction,  of  permitting  some  small  and  sound  knots 
and  sap. 

Redwood  grows  on  the  Pacific  coast  from  Santa  Cruz 
north  into  southern  Oregon.  By  reason  of  the  average 
large  diameter  of  the  trees,  the  logs  are  cut  shorter  than 
in  the  case  of  fir,  and  the  commercial  mill  run  averages 
about  16  ft.  in  length.  The  wood  is  not  as  strong  as  fir. 
About  50  per  cent,  of  the  wood  cuts  up  clear  and  free  of 


Location 
Astoria,  Ore  

Basin,  Wyo  

Belle  Fourchc  ,  S.  1 
Clarkson,  Wash. . . 

Everett,  Wash  

Gothenburg,  Neb. 


Logan,  Utah. 
Loveland,  Gal. 
Ogden,  Utah . . 


Post  Falls,  Idaho. . 

Preston,  Utah  

Pueblo,  Colo  

Seattle,  Wasli  

Sugar  City,  Colo. . 
Sunnyside,  Wash. 

Utah  power  pipes. 


Length, 
mi. 
7.5 


0.3 
0.4 
7.0 
4.0 
1.5 


Diam- 
eter, 


40-90 


TABLE  I. 
Pres- 


CONTINUOUS-STAVE  FIR  PIPE,  UNCOATED 


sure, 

ft. 
0-150 


0  2 


1.2 
8.0 
5.0 


5  0 
0.6 


0  5 
13  5 

8. '5 


4.0 


2.1 
0.3 


36 
42 
48 
40 
32 

20 

72 


00 
12 
72 


42 
00 
48 


54 
44 
32 


Soil 

Loam  and  sand  with  de- 
caying vegetable  mat- 
ter 

Not  stated  

Clay  and  gumbo  


Volcanic  soil,  also  loose 
rock 


Built. 
1895 


1906- 

1908 

1912 

1907 


50-125 
0-46 


15-80 
0-200 


0-40 
0-300 


Clay  and  loose  soil   Before 

1909 

Loose,  sandy,  partly  un-  1890- 
covered  by  wind   1891 


Not  buried . . 
1-3  ft.  cover. 


Loamy  gravel,  loose. 

Not  covered  

Adobe  


Clay,  sand,  gravel . 


55 
48 


25-130 
130 


Soil  not  stated,  cover  2-4 
ft. 

Volcanic  ash,  gravel, 
sand,  about  3  laid  on 
ground  not  covered 


Wenatchee,  Wash. 


1.6 

36 

2  1 

36 

0-220 

3  1 

58 

8-180 

1  5 

;  30 

4-91 

4.7 

30 

12-13 

1.8 

24 

10-37 

2.7 

78 

24-44 

4.3 

132 

0  8 

102 

15-125 

1.3 

74 

1.2 

24 

1.7 

44 

* 

On  saddle 


In  open  trench  . 
Laid  on  earth 


□pen  trench . 

earth  

earth  


2.3 


42 


On  earth  

On  concrete  saddles  

On  wooden  saddles  

Buried  

On  earth  

Buried  in  clayey  soil  ex- 
cept where  crossing 
bridge 


Buried  in  clayey  soil  ex- 
cept where  crossing 
bridge 


1904 
1902 
1897 


1910 
1905 
1900 


1899- 
1900 


1904 


1908 
1908 


1903- 

1904 

1907 

1910 

1908 

1910 

1907 

1913 
1914 
1908 
1909 
1908 
1903 


1907 


Remarks  Life 
Gradually  increasing  leakage  due  to  decay  of  10 
wood 

Replaced  by  redwood  pipe  in  1911 

In  good  condition  except  where  not  constantly  8  + 

full 

In  good  condition   3  + 

Where  in  loose  soil  or  rock,  decayed  near  top;  4 
400  ft.  replaced  in  1911;  1000  ft.  replaced 

Balance  O.  K   8  + 

Decayed  except  where  buried  in  clay   0 

Replaced  2600  ft   6  + 

Lecayed,  especially  where  uncovered,  causing  22 

increasing  leakage;  new  wood  pipe  built  in 

1913,  covered  2  ft.  and  uncoated. 

Decayed  at  pitch  seams,  otherwise  0.  K   11  + 

Some  decay  on  top  of  pipe   13  + 

Smail  amount  at  upper  end  decayed  where         18  + 

pressure  light  and  soil  very  porous;  no 

decay  where  exposed 
1  mi.  with  maximum  pressure  badly  decayed ...  5 

Remainder  partly  decayed  ,  .  5  + 

L_  good  condition  except  leaking  in  places  due         10  + 

to  settlement 

Commenced  leaking,  due  to  decay,  in  1909.  7 
Serious  decay  in  1913  had  gone  one-half 
through  wood.   Then  incased  in  concrete 

Part  has  decayed  and  has  been  reconstructed 
Si  perintendent's  estimate: 

In  sand  and  gravel   7-12 

In  clay   12-20 

Pipe  buried  in  clay  is  reported  as  good  as  new  16  + 

Wood  not  decayed;  5-in.  bands  corroded;  re-         11  + 
placed  in  1910  with  f-in.  iron 

Uncovered  portion  badly  decayed  in  1913 

Uncovered  and  coated  1913-14 

Relaid  1914-15; 

In  open  soil   6 

In  air  or  water  '  7  + 

Decayed   12 

In  good  condition  .'   8  + 

In  good  condition   5  + 

In  good  condition   7  + 

No  decay  '.  •'   5  + 

Wood  from  old  circular  flume,  built  in  1901,  14  + 

in  fair  condition 

Wood  in  good  condition   2  + 

Wood  in  good  condition   1  + 

Some  decay  at  butt  joints   7  + 

Some  decay  where  back  fill  porous   6  + 

In  good  condition   7  + 

The  upper  end  for  750  ft.  did  not  run  full  at  all 
times,  and  was  replaced  in  1908,  and  was 
again  replaced  later 
Balance  of  pipe,  where  buried,  O.  K.  so  far  as         12  (.') 
known  t 

Pipe  where  exposed  in  good  condition   12  + 

Buried  pipe  decayed  where  no  pressure,  re- 
newed in  1914 

Balance  O.  K   8— 


Serial 
No. 
1 

2 

3 


10 
11 
12 

13 


15 

10 

17 
18, 
19 
20 
21 

22 
23 
24 
25 
20 


26b 


O  to  about  100  ft. 
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sap,  which  has  led  to  the  custom  of  demanding  free- 
dom from  knots  and  sap  in  ordinary  pipe  specifications. 

Continuous-stave  pipe  consists  of  staves  breaking  joint 
and  clamped  together  with  bands,  which  since  1888  have 
universally  been  made  up  of  steel  bolts  and  lugs,  the 
latter  being  made  of  cast  iron,  malleable  iron,  or  pressed 
steel.  The  butt  joints  are  made  tight  by  a  metal  or  wooden 
plate. 

Wire-wound  or  machine-banded  pipe  is  pipe  made  up 
m  sections  from  10  to  24  ft.  in  length.  It  consists  of 
staves  held  together  by  galvanized  wire,  spirally  wound 
around  the  pipe  under  heavy  tension.  The  wood  is 
usually  kiln  dried,  which  is  not  the  case  with  continuous- 
stave  pipe.  The  ends  of  each  section  are  machine  turned 
to  an  exact  diameter,  sometimes  slightly  tapered.  Sections 
are  united  by  some  form  of  sleeve,  a  sleeve  made  up  of 
staves  and  wound  around  with  wire  or  individual  bands 
being  most  common. 

Wire-wound  pipes  for  light  pressures  are  often  pro- 
vided with  mortise  and  tenon  ends,  dispensing  with  the 
necessity  of  sleeves.  Under  the  head  of  wire-wound 
pipe  in  the  tables  a  few  cases  have  been  grouped  of  bored- 
log  pipe,  which  is  wound  not  with  wire,  but  with  Hat  iron 
or  steel.  Such  pipe  is  often  jointed  by  metal  sleeves, 
generally  riveted  iron  or  steel. 

The  wood  surface  in  continuous-stave  pipe  is,  with 
a  few  exceptions,  uncoated,  while  sectional  pipe  is  heavily 
coated,  the  coat  consisting  of  asphaltum  and  tar,  with 
sawdust  on  the  outer  skin. 


The  investigation  has  had  in  view  especially  the  lib; 
of  pipe  as  affected  by  the  durability  of  the  wood.  The 
life  as  given  in  the  tables  refers  to  the  wood  alone,  and 
is  further  confined  as  to  sectional  pipe  to  wood  in  the 
pipe  sections  and  not  to  wood  in  the  sleeves.  Figures 
followed  by  the  plus  sign  show  age  rather  than  life.  The 
information  collected  is  based  mostly  on  reports  received 
from  managers  or  owners,  and  in  small  part  on  personal 
observation.  It  is  not  as  complete  as  is  desirable,  which, 
however,  is  not  due  to  failure  to  elicit  further  informa- 
tion. 

Reviewing  the  information  as  grouped  under  its.  head- 
ings, it  may  be  estimated  that  under  conditions  of  con- 
tinuous water  pressure  the  life  of  various  kinds  of  pipe 
may  be  as  follows : 

Wood  Condition 

Fir  Uncoated,  buried  in  tight  soil  

Fir  Uncoated,  buried  in  loose  soil  

Fir  Uncoated,  in  air  

Redwood  Uncoated,  buried  in  tight  soil,  ioan  

and  gravel   Over  25     27,  29,  38,  41,  48 

£»•  Well  coated,  buried  m  tight  soil   25  63  64  75 

Fir  Well  coated,  buried  in  loose  soil   15-20      51,  52',  69,  70 

Under  conditions  interfering  with  complete  saturation 
of  the  wood,  the  life  is  cut  down  materially.  These 
conditions  are  in  the  case  of  uncoated  pipe  brought  about 
by  open  soil  and  low  water  pressure.  The  effect  of  coat- 
ing appears  to  be  equivalent  to  tight  soil  cover,  with  pos- 
sibly the  additional  advantage  of  tar  in  the  coating  act- 
ing as  a  disinfectant.  The  effect  of  unfavorable  conditions 
as  to  lack  of  complete  saturation  is  serious  in  redwood, 
resulting  in  a  life  which  may  be  shorter  than  15  years 


Years  Serial  No. ' 

20  13 

4-7  4,  10,  12 

12-20  9,  16,  21 


TABLE  2.     CONTINUOUS-STAVE  REDWOOD  PIPE,  UNCOATED 


Butte, 


Location 
Mont  


Denver,  Colo  

Greensboro,  N.  C 

Hollywood,  Calif. 


Ithaca,  N.  Y  

Logan,  Utah  

Los  Alamitos,  Calif. 

Mount  Nebo,  Utah. 


North  Yakima,  Wash. 


Ogden,  Utah. 


Palo  Alto,  Calif. 


Length, 

mi. 
9.1 

6.2 

8.5 

16  4 

* 

1.3 
3  0 
2  5  _ 
0.3 
6.9 

t 
1.5 
3.5 

0.3 
1.1 

0.2 

0.2 

5.5 
1.4 


Diam- 
eter, 
in. 

24 
26 
24 


Pres- 
sure, 

ft. 
0-150 

0-150 

0-150 


Soil 

Loam,  mixed  with  gravel 

and  loose  rock 
Loam,  mixed  with  gravel 

and  loose  rock 
Loam,  mixed  with  gravel 

and  loose  rock 
Covered ...  . 
Soil  not  stated 


Built 
1892 

1899 

1900 

1890 


Condition 

Sound  except  some  deterioration  where  cover- 
ed with  loose  rock  only 
Sound  except  in  few  places  where  pressure  is 
t  light 

Sound  except  in  few  places  where  pressure  is 
light 

Still  in  use  


18 

20-200 

Covered  

1907 

20 

20-200 

Soil  not  stated 

24 

20-200 

12 

50 

Loam  

1898 

14 

50 

t 

t 

Not  stated  

1905 

18 

0-70 

Gravelly  soil  

1893 

18 

30-50 

Not  stated  

1906 

48 

0-70 

Not  stated  

1895 

t72 

0 

'  On  wooden  saddles  

1895 

32 

0-90 

Heavy  soil  partly  exposed 

1894 

32 

on  rockv  side  hill 

0-90 

Heavy  soil  partly  exposed 

1903 

on  rocky  side  hill 

24 

Not  stated  

1890 

Sound,  both  wood  and  bands; 
ent  would  use  nothing  else 


superintend- 


12 


Salt  marsh . 


Poso,  Calif.. 
Provo,  Utah. 


Redlands,  Calif  

Temple,  Tex  

Utah  Power  &  Light. .  . . 

Yuma,  Ark  

*  Partly  Texas  pine. 


0  03 

72 

10 

1893 

5 

14 

0-125 

Clay,  gravel,  light  loam . 

1891 

0  5 

60 

Clavey  soil  except  500 
ft.  on  bridge 

1910 

0.4 

48 

Light 

Partly  in  earth;  partly  on 
trestle 

1892 

1.7 

18 

5-35 

1899 

2.1 
11 

26 
28 

6-144 
5-176 

Exposed ;  on  earth  

Exposed;  on  earth 

1910 
1907 

1.7 

22 

3-137 

Buried  

1907 

2.1 

26 

90-120 

Adobe,  sand,  gravel  

1892 

t  Not  stated. 


t  One-half  circumference  of  flume. 


Much  of  wood  decayed  in  1910,  probably  due 
to  light  pressure  and  dry  soil.  Possibly  not 
full  at  all  times.  (Finkle.)  Company  gives 
far  better  report 

No  maintenance  cost;  so  far  as  known  in  good 
condition 

In  excellent  condition;  wood  sound;  metal 
slightly  rusted 

Used  4  mo.  each  year  for  disposing  of  waste 
from  sugar  factory;  wood  slightly  deterior- 
ated.    Most  bands  replaced 

Wood  sound;  no  corrosion  in  bands  reported 

Wood  slightly  decayed  

Bands  rusted;  some  replaced 

Wood  decayed  some  at  upper  ends  of  siphon; 
bands  somewhat  rusted 

Wood  sound;  bands  slightly  rusted;  replaced 
in  1914  by  larger  pipe  in  connection  with 
concreting  of  canal 

4674  ft.  light  pressure  replaced  in  1911  but 
still  used  as  overflow.  Balance  still  in  use 
in  good  preservation.  Where  exposed  and 
protected  from  sun  by  board  wood  perfectly 
sound 

LTsed  as  outfall  sewer;  runs  one-half  to  one- 
third  full;  bands  badly  corroded.  Re- 
placed in  1908  on  3000  ft.;  replaced  in  1911 
on  1025  ft. 

Used  for  irrigation;  full  part  of  each  year;  re- 
ported in  fair  condition 

In  light  loam,  nearly  gone;  in  gravel,  fair;  in 
clay,  sound 

Staves  show  decay  at  ends  where  many  joints 

leaking  and  where  not  covered.    No  water 

for  4  mo.  in  year 
Decayed  considerably  where  in  contact  with 

earth;  was  replaced  with  ditch  as  a  matter 

of  precaution  in  1912 
In  good  condition  as  to  both  wood  and  bands; 

only  trouble  where  wood  damaged  by  sharp 

rocks  thrown  in  for  back  fill 
In  good  condition  

In  good  condition;  staves  show  tendency  to 
buckle  up  at  joints 

In  good  condition  so  far  as  known;  no  main- 
tenance expenses 

In  good  condition;  has  replaced  a  few  staves; 
superintendent  says  as  good  as  20  years  ago 


Life 
23  + 

15  + 

15  + 

25  + 

8  + 

12 

10  + 

22  + 


Serial 
No. 
27 

28 

28 

29 

30 

31 

32 
33 


20  + 

20  + 

21  + 
12  + 

25+ 


15  + 

22  + 
24  + 

5  + 

20  + 

16  + 

5  + 
8  + 

8  + 

23  + 


34 
35 

36 

37 

38 

39 

40 
41 
42 

43 

44 


45 
46 


47 
48 
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TABLE  3.    FIR  PIPE,  CONTINUOUS-STAVE  AND  WIRE-WOUND  TYPES,  COATED 


Diam- 


Kind  of 

Length, 

eter, 

Pressure, 

Location 

Pipe 

mi. 

in. 

ft. 

Belle    Fourche,  S. 

C.-S. 

0.3 

60 

0-20 

Dakota  

Butte,  Mont  

W.-W. 

4.4 

14 

0-300 

w.-w. 

* 

* 

Clarkston,  Wash  

W.-W. 

* 

* 

60-300 

Colfax,  Wash  

W.-W. 

14.0 

8-10 

0-200 

Greeley,  Colo  

w.-w. 

38.0 

20 

0-205 

Hood  River,  Ore.  . . 

W.-W. 

5.6 

2-20 

10-150 

Lewiston,  Idaho. . .  . 

W.-W. 

* 

* 

100-300 

Montrose  Colo 

W.-W. 

* 

* 

North  Platte  Neb 

C  -S. 

0  4 

24 

W.-W. 

0.3 

18 

W.-W. 

0  1 

16 

North  Yakima, 

W.-W. 

4-20 

10-200 

Wash. 

Olympia,  Wash  

W.-W. 

10  0 

2-12 

100-220 

Bored- 

4.5 

2-8 

100-200 

log 

0-50 

rust  r  alio,  i.uciin-' .  .  . 

W.-W. 

5  0 

12-24 

W.-W. 

2.5 

21 

t 

W.-W. 

2.6 

18-24 

§ 

Pueblo,  Colo  

C.-S. 

3.0 

24 

II 

South  Bellingham 

C.-S. 

20 

0-200 

w  asn. 

Spokane,  W^ash  

W.-W. 

* 

* 

** 

Sunnyside,  Wash.  . 

Bored- 
log 

* 

* 

0 

Bored- 

0  4 

13 

3-15 

log 

W.-W. 

0.4 

4 

10-60 

W.-W. 

24 

W.-W. 

14 

0-25 

Soil 


Built 
1914 

1911 

tl895 


Character  of 
Coat 

2  coats  asphalt  com- 
pound 

Mfrs.'  standard  

Mfrs.'  standard  

Mfrs.'  standard  


Condition 


Wood,  sound. 


1904    Mfrs.' standard. 


0-205  Not  stated   1907    Mfrs.' standard . 


Mfrs.'  standard . 
Mfrs.'  standard . 


Strongly  alkaline. 


1905    Mfrs.' standard. 


1914 
1913 
1913 
tl905 


gravel  in  places. . .  1912 


Tar,  2  coats.  1-16-in 

Mfrs.'  standard  

Mfrs.'  standard  

Mfrs.'  standard  


Mfrs.'  standard. 


Good  condition  

Good  condition  

Good  condition,  except  wood  in  some 

collars  is  soft  and  spongy,  losing 

strength     and     causing  leakage. 

Some  decay  in  4-in.  size  attributed 

to  sap 

Good  condition,  except  decay  and 
leakage  in  upper  section,  also  1500 
ft.  section  over  Gerber  Hill,  where 
pressure  is  light;  upper  section  not 
now  used 

Gerber  Hill  section  replaced  by  same 
kind  pipe  laid  on  lower  grade  in  1910 

Good  condition;  6  staves  decayed  pre- 
sumably account  sap.  Some  collars 
decayed  where  pressure  light 

Wood  sound;  few  leaks  in  joints. ...... 

Good  condition,  except  collars,  which 
in  some  instances  have  decayed 

Wood  in  fair  condition;  some  staves  in 
pipe  decayed  where  pressure  light 
after  5  years;  decay  in  collars  first 
noted  after  5  years;  chief  difficulty, 
erosion  of  wire,  being  replaced  by 
endless  number  of  clamps 

Good  condition  

Good  condition  

Good  condition  

Wood  in  pipe  sound;  wood  in  some  col- 
lars spongy  and  decaying;  some 
leakage  in  joints 

In  excellent  condition,  including  wire.. 


Life 
1  + 

4  + 
20  + 
12  + 


11  + 


10  + 
9  + 


10  + 


1  + 

2  + 
2  + 

10  + 


1900 

Gravelly  clay  open.  .  1910 

Gravelly   1907 

Gravelly   1911 

and  1904 


19  + 
25  + 
5  + 


Adobe, 
shale 


loam, 


same  as  in  Belling- 
ham 


1900 


Volcanic  ash,  gravel,  1893 
etc.,  buried  4  to  8 
ft. 


  In  good  condition,  including  flat  iron 

hoops  .  • 

Mfrs.'  standard   In  good  condition  except  decaying 

collars 

Mfrs.'  standard          Decayed;  sleeves  replaced  with  con-  8 

crete ;  requires  rebuilding 

Mfrs.'  standard          Some  decay  in  pipe;  heavy  mainte-  2 

nance  account  decay  in  collars 

Probably    manufac-  Wood  so  far  as  known  all  right;  wire     8  + 
turers'  standard.  .      began  to  fail  in  1911;  4,000  ft.  re- 
placed in  1912;  remainder  in  1913 

Asphalt   In  excellent  condition   15  + 


After  5  years  begins  to  trouble  in  seams 
and  joints,  not  from  decay,  but  wa- 
ter ram 

Main  canal  turnouts  taken  up  in  1905- 
6  because  too  small,  pipe  found  in 
excellent  condition 

Sound,  tight,  metal  little  corroded .... 


Mfrs.'  standard.  . 
Mfrs.'  standard  . 


2  ft.  cover 


1906 


Buried   1890 


Tooele,  Utah  Bored- 
log 

*  Various  sizes.       t  And  later.       t  Light  pressure.       §  Heavy  pressure. 

(No.  31),  but  is  much  more  marked  in  fir,  where  it  may 
be  as  low,  in  spite  of  coating,  as  six  years  (No.  54). 

Shortened  Life 

It  is  quite  possible  that  the  life  of  individual  pipe 
is  not  merely  affected  by  surrounding  conditions,  but 
may  have  been  shortened  by  the  quality  of  the  indi- 
vidual pieces  or  the  treatment  of  the  wood.  The  wood 
from  the  bottom  of  a  tree  is  close  grained  and  likely 
to  last  longer  than  from  the  top  of  the  tree,  even  though 


Thinly  painted  with  Decayed  in  4  years   4 

creosote 

  Sound,  but  extensive  repairs  on  wood- 
en collars 

Mfrs.'  standard  Sound,  except  1000  ft.  at  upper  end, 
had  not  run  full;  lasted  3  years,  re- 
newed in  1912;  balance  gives  trouble 
with  leaky  joints;  otherwise  will 
probably  last  10  to  20  years 

Probably  manufac-  Wood  in  good  condition  where  kept 
turers'  standard         wet;  pipe  has  flat  iron  hoops 


Not  stated. 


**  Water-works  pressure. 


Serial 

No. 
49 

50 
51 
52 


53 


54 
55 


56 
57 


59 
60 
61 

62 


63 
64 
65 
66 
67 
68 

69 


13  + 

70 

12  + 

71 

4 

72 

9  + 

73 

7  + 

74 

25  + 

75 

free  from  sap.  Bastard-sawn  stave?,  especially  in  fir, 
resist  penetration  of  the  water  id  the  pipe  to  a  greater 
extent  than  diagonal-  or  vertical-grained  wood  and  may 
show  a  shorter  life.  Again,  too  rapid  kiln  drying,  which 
may  at  times  have  been  practiced  on  lumber  from  which 
staves  for  wire-wound  pipe  were  run,  may  have  partially 
destroyed  the  vitality  of  the  wood. 

In  this  investigation  it  has  not  been  found  practi- 
cable to  differentiate  between  the  causes  which  in  this 
manner  may  have  shortened  the  life  of  the  wood  in  pipe. 


TABLE  4.    VARIOUS  WOODS,  CONTINUOUS-STAVE  PIPE,  UNCOATED 


Location  Wood 

Denver,  Colo  Colorado  pine. 

Yellow  pine . . . 


Length, 
mi. 


7.7 


Texas  pine   16  .4 

Pueblo,  Colo  Texas  pine  


Pueblo,  Colo  Texas  pine. 


Diam- 
eter, 


Pres- 
sure, 
ft. 


24, 

30,  37 
30 
*28 


t54 


Soil  Built  Condition  Life 

Not  stated   1884    Top  staves  above  water  line  decayed  rapidly;    18  + 

part  near  river  in  wet  soil  still  in  use  in  1912 

Not  stated   1886-  Some  lasted  till  1907,  when  replaced  with  fir   

1887 

Not  sttted   1890    Still  in  use    25  + 

Adobe    1900    Condition  in  1913:  Decayed  irregularly  one-    26  + 

half  to  three-fourths  of  stave;  some  new 

staves  account  decay;  bands  near  leaks  or 

in  moist  soil  corroded  rapidly 
Not  stated   1890    Coated  part  with  tar,  part  with  asphalt;  1500  5 

ft.  running  partly  full,  replaced  in  1895  with 

redwood 

Portion  painted  with  asphalt  replaced  in  1910  20 
Portion  painted  with  tar  sound  in  1910  20  + 


Serial 
No. 

76 


77 
78 


79 


♦Partly  redwood.        t  Coated. 
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nor  to  ascertain  what  has  been  the  effect  of  permitting 
some  sap  in  the  wood  from  which  decay  may  have  spread 
to  the  adjoining  sound  wood.  Unquestionably  much 
wire-wound  pipe  has  been  manufactured  without  being 
subjected  to  strict  supervision  and  inspection. 

Conclusions 

On  the  whole  the  following  conclusions  seem  justified 
as  regards  the  relative  life  of  fir  and  redwood  in  pipe: 

(a)  Under  favorable  conditions  of  complete  satura- 
tion fir  well  coated  may  have  the  same  life  as  redwood 
uncoated. 

(h)  Either  kind  of  pipe  will  have  a  longer  life  if 
well  buried  in  tight  soil  than  if  exposed  to  the  atmos- 
phere. Such  life  may  be  very  long,  30  years  and  over, 
if  a  high,  steady  pressure  is  maintained. 

(c)  Either  kind  of  pipe  will  have  a  longer  life  if 
exposed  to  the  atmosphere  than  if  buried  in'  open  soil, 
such  as  sand  and  gravel  and  volcanic  ash,  provided  in 
hot  and  dry  climate  it  be  shaded  from  the  sun. 

(d)  Under  questionable  conditions,  such  as  light 
pressure  or  partially  filled  pipe,  fir,  even  if  well 
coated,  may  have  only  from  one-third  to  one-half  the 
life  of  redwood. 

(e)  Under  light  pressure  the  use  of  bastard-sawn  staves 
in  fir  pipe  should  be  avoided. 

(/)  The  use  of  wooden  sleeves  in  connection  with 
wire-wound  pipe  is  objectionable  and  has  caused  endless 
trouble  and  expense.  It  is  possible  that  the  objection 
may  be  partially  overcome  by  (lipping  ends  of  sleeves 
in  creosote  and  by  applying  a  heavy  coating  of  tar  to 
the  ends  of  the  sleeves.  Saturation  of  sleeve  wood  will 
never  be  as  perfect,  however,  as  of  the  straight  pipe,  and 
full  creosote  treatment  of  the  wood  or  else  some  form 
of  metal  sleeve,  either  riveted  iron  or  steel  heavily  coated, 
or  cast  iron  will  probably  be  well  worth  the  extra  cost! 

(<j)  If  wooden  sleeves  are  employed,  they  should  be 
provided  for  sizes  at  least  from  10  in.  up  with  individual 
bands  to  permit  taking  up  leaks. 

Special  Comments 
Pitch  seams  do  not  occur  in  redwood.  In  fir  they 
should  be  distinctly  limited  as  to  size,  frequency,  and 
depth.  In  respect  to  knots,  there  appears  to  be  no 'reason 
for  making  any  distinction  between  the  two  classes  of 
wood.  ^  Small,  sound  knots,  if  not  passing  through  the 
full  thickness  and  not  occurring  close  to  edges  or  ends 
might  be  permitted  in  either  wood.  Sap  is  objectionable, 
and  the  higher  cost  in  prohibiting  it  entirely  or  of  putting 
narrow  limitations  on  it  is  probably  justified  in  both  fir 
and  redwood. 

Wood  pipe  is  not  suitable  in  cases  where  it  can  not  be 
kept  full  and  under  pressure  during  periods  of  use.  Coat- 
ing can  not  under  such  condition  be  expected  to  afford  pro- 
tection against  decay.  Coating  should  be  continuous  and 
heavy,  not  less  than  one-sixteenth  inch  to  be  fully  effective 
and  should  preferably  consist  of  more  than  one 'individual' 
(•oat  of  a  mixture  of  asphaltum  and  tar,  or  of  an  applica- 
tion of  gas  tar  followed  by  one  or  more  applications  of  re- 
nned  coal  tar.  Little  experience,  however,  can  be  quoted 
m  support  of  all-tar  coating. 

All  tentative  conclusions  herein  presented  are  necessar- 
ily based  on  the  limited  data  which  could  be  collected  and 
will  undoubtedly  require  amendment  as  further  experience 
accumulates. 


M©w  YoiH&  Sttsvts 
By  Edward  H.  Sargent* 


s  aim 


That  we  are  still  in  a  "trough"  of  a  cycle  of  rainfall  is 
shown  by  the  accompanying  hydrograph  of  rainfall  in  New 
York  State.  The  diagram  represents  the  mean  of  the 
progressive  ten-year  averages  of  the  precipitation  from 
1829  to  1914  inclusive  at  Albany,  Rochester  and  New 
York  City,  the  rainfall  records  at  these  stations  constitut- 
ing the  only  long-term  continuous  records  in  New  York 
State. 

The  method  used  in  computing  and  plotting  the  hy- 
drograph was  as  follows:  The  average  rainfall  for  the 
first  ten  years  (1839-3838)  was  computed  for  each  of  the 
three  stations  and  the  mean  of  these  averages  computed 
and  plotted  as  for  the  year  1834.  These  ten-year  periods 
were  then  arranged  successively,  each  beginning  and  end- 
ing one  year  later  than  the  preceding. 

The  hydrograph  shows  a  well-defined  cycle  of  increas- 
ing and  decreasing  precipitation.  The  three  stations  used. 
Albany,  Rochester  and  New  York  City,  are  so  distributed 


RAINFALL  AT  ALBANY,  ROCHESTER  AND  NEW  YORK 
Mean  of  progressive  10-year  averages  of  rainfall 
1S29  to  1914,  inclusive 

that  they  should  give  a  fair  average  of  rainfall  con- 
ditions over  the  entire  state  during  this  period.  This  is 
checked  by  the  fact  that  the  average  rainfall  in  New  York 
State  as  planimetered  from  the  long-term  isohyetal  map 
is  38.80  in.,  while  the  average  for  the  above-cited  three 
stations  is  38.14  in. 

The  mean  annual  precipitation  for  the  first  and  last 
halves  of  the  period  covered  by  the  hydrograph  for  each 
station  was  as  follows: 

ah.  New 

Albany  Rochester  York  City  Average 

JffH!7J                             40-33            32.94  43.00  38  76 

1S72"1914                             35.36            33.59  43.63  37.53 

From  this  tabulation  it  is  seen  that  at  Rochester  and 
New  York  City  the  mean  rainfall  is  greater  for  the  last 
half  of  the  period  than  for  the  first  half,  while  the  reverse 
is  the  case  at  Albany. 

Coal  Consumption  in  Brazil— Brazil  is  a  tropical  country 
coal  for  power  purposes,  therefore,  is  practically  the  only 
source  for  which  there  is  any  demand.  Of  this  the  greater 
portion  is  consumed  by  the  various  steamship  lines.  The  rail- 
ways also  require  a  certain  amount.  In  this  connection  il 
is  interesting  to  note  that  one  of  the  railways  has  installed 
several  oil-burning  locomotives.  Factory  requirements  are 
not  large,  as  electric  power  generated  hydraulically  is  rela- 
tively cheap.  Until  the  European  war  started,  Cardiff  and 
Newcastle  were  the  prevailing  types  of  coal  used.  In  unload- 
ing from  steamers  coal  is  delivered  on  the  dock  by  the 
steamer's  derrick  and  then  worked  by  hand.  In  coaling' ships 
the  coal  is  carried  by  laborers  in  baskets;  this  method  is  con- 
sidered the  most  economical,  labor  being  cheap.  The  aver- 
age cost  of  unloading  or  loading  is  stated  by  Consul  General 
A  L.  M.  Gottschalk,  Rio  de  Janeiro,  to  be  50  to  60c.  per  ton. 

n   ^Assistant    Engineer,    Conservation    Commission.  Albany; 


404 


ENGINEERING  NEWS 


Vol.  74,  No.  9 


An  8-ft.  brick  tunnel  crossing  under  the  Cuyahoga 
River  on  the  line  of  Clark  Ave.,  Cleveland,  Ohio,  was  com- 
pletely crushed  by  lateral  pressure  and  flow  of  the  clay 
subsoil  produced  by  piledriving  for  bridge  piers  within  a 
few  feet  of  the  tunnel.  This  remarkable  accident  re- 
quired complete  rebuilding  of  a  tunnel  for  a  total  length 
of  some  200  ft. — about  100  ft.  at  each  of  the  two  river 
piers. 

The  tunnel  contains  a  4-ft.  steel  riveted  water-main 
seated  centrally  in  the  8-ft.  tunnel  on  chairs.  It  was  built 
about  five  years  ago.    The  Clark  Ave.  viaduct,  which  the 


FIG.  1. 


INTERIOR  OF  CRUSHED   CLARK  AVE. 

EAST  PIER  OP  VIADUCT 


During  reconstruction.   Segmental  timber  lining  in  foreground. 

original  center  line  of  tunnel 


city  is  now  building,  has  its  center  line  about  25  ft.  south 
of  the  line  of  the  tunnel.  The  piers  carrying  the  river  span 
have  substructures  66x96  ft.,  thus  extending  over  the  tun- 
nel. The  bottom  of  concrete  is  at  El.  — 29  ;  the  top  of  the 
tunnel  is  about  El.  — 46,  or  only  17  ft.  below  the  base  of 
the  piers.  Although  the  piers  rest  directly  on  the  stiff 
clay  subsoil  of  the  Cuyahoga  Valley  and  adjacent  uplands, 
the  city  bridge  engineer,  F.  D.  Richards,  considered  it 
desirable  to  drive  piles  to  get  reliably  solid  bearing.  This 
required  piles  40  to  50  ft.  long.  As  piles  of  such  length 
could  not  be  driven  in  the  tunnel  area,  it  was  decided 
to  keep  the  long  piles  15  ft.  apart,  or  2i/2  ft.  clear  of 
each  side  of  the  tunnel  brickwork  (see  sketch  Fig.  2), 
and  cover  the  intervening  space  with  short  piles  whose 
points  would  be  3  or  4  ft,  above  the  tunnel.  Some 
reinforcing  steel  was,  placed  in  the  bottom  of  the  pier 
over  this  space  to  help  distribute  the  weight  uniformly 
among  the  entire  pile  group. 

The  short  piles  over  the  tunnel  were  driven  first;  then 
the  driving  of  the  long  piles  was  begun  with  the  rows 
nearest  the  tunnel  in  order  to  progress  outward  on  both 
sides  so  that  any  crowding  action  of  the  clay  would  art 


away  from  the  tunnel.  By  the  time  the  whole  footing  had 
been  piled  (938  piles),  water  in  the  tunnel  shafts  indi- 
cated that  something  was;  wrong  with  the  tunnel.  An 
examination  showed  so  serious  a  condition  of  affairs  that 
it  was  necessary  to  shut  off  the  water  main;  and  after 
the  completion  of  the  piledriving  in  both  piers  the  tunnel 
had  to  be  rebuilt  in  these  sections. 

Under  the  east  pier  the  tunnel  was  totally  destroyed. 
Its  sides  had  been  forced  in  on  the  whole  width  of  the 
pier  (about  70  ft.  along  the  tunnel),  and  the  clay  and 
broken  brickwork  filled  nearly  the  entire  cross-section 
around  the  pipe  (see  Fig.  1).    The  pipe  was  lifted  off 
its  chairs  for  100  ft.  or  more  each  way.    Nowhere  had  a 
pile  actually  touched  the  tunnel;  the  damage  was  caused 
wholly  by  the  crowding  pressure  of  the 
clay.    At  the  west  pier  the  tunnel  was 
not  crushed  in  this  way,  except  for  local 
damage  at  one  point  where  one  pile 
came  close  to  the  shell.    However,  on 
the  width  of  the  pier  the  tunnel  was 
lifted  from  its  original  position  by  a 
maximum  amount  of  from  2y2  to  3  ft. 
To  reconstruct  the  tunnel,  the  clay  and 
brickwork  were  removed  by  carrying- 
forward  a  circular  drift,  to  the  line  of 
the  outside  of  the  new  brickwork  plus 
the  thickness  of  a  solid  timber  lining  of 
12-in.  segment.  This  was  done  in  short 
sections  and  the  timbering  kept  close. 
When    the    drift    was    forward  far 
enough  to  expose  an  entire  length  of 
the  pipe  this  was  unbolted  and  re- 
moved, and  thereupon  the  correspond- 
ing length  of  new  brickwork  was  laid 
up  inside  the  timber  lining.  The  same 
procedure  was  followed  through  the 
whole  damaged  section.    At  each  end 
where  the   connection  with  the  old 
brickwork  was  made,  care  was  taken  to 
tooth  in  as  well  as  possible.  While 
it  might  be  thought  from  the  nature 
of  the  accident  that  the  clay  is  plas- 
tic, it  is  on  the  contrary  very  hard 
and  firm.    This  was  shown  some  months  earlier,  in 
tearing  out  the  old  west  shaft  of  the  tunnel,  which  be- 
ing within  the  area  of  the  west  pier  had  to  be  replaced 
by  a  shaft  100  ft.  farther  west.    On  removing  the  brick- 


TUNNEL  UNDER 


Candle  on 


PJ/es 


\B.-56 


FIG.  2. 


SKETCH  OF  PIER  AND  TUNNEL  ON  SECTION 
TRANSVERSE  TO  CLARK  AVE. 


August  26,  1915 
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work  of  the  old  shaft  the  clay  back  of  the  lining  was 
found  to  stand  clear  of  the  lining  and  to  show  the  mat- 
tock marks  made  when  it  was  built. 

A.  B.  Cook,  resident  engineer  under  Mr.  Richards  on 
the  viaduct  construction,  had  supervision  over  the  tunnel 
repair  work  also.  The  contract  for  this  was  let  to  the 
Manson  Co,  Engineers'  Building,  Cleveland,  Ohio  The 
work  cost  about  $20,000,  the  aggregate  length  of  the 
two  rebuilt  sections  being  180  ft. 

B 

Hapidl  TTuuasft©!  Orfvliag  Usides- 

By  J.  R.  McFarland* 
The  rapid  advance  made  on  some  of  the  recent  "record*' 
tunnels,  notably  the  Mount  Royal,  Arizona  Copper,  St. 
Louis  Water-Works,  Laramie  Poudre,  and  Los  Angeles 
Aqueduct,  seems  to  have  been  due  very  largely  to  the  bonus 
system  of  wages.  This  system  was  used  at  all  the  tunnels 
mentioned,  and  is  the  only  practice  of  note  that  was  com- 
mon to  those  five  contracts.  Different  types  of  drills,  some 
with  and  some  without  carriage  mountings,  both  long  and 
short  rounds,  and  different  methods  of  handling  the  muck 
were  used. 

The  cost  of  tunnel  driving  is  practically  constant  for 
each  day's  work,  but  the  cost  per  foot  varies  with  the 
rate  of  progress.  Prom  past  performances  the  average  ad- 
vance per  day,  week  and  month  is  known,  and  it  is  ex- 
pected that  under  normal  conditions  this  rate  of  progress 
will  be  maintained.  If  exceeded,  there  is  of  course  a  con- 
siderable saving  to  the  contractor;  and  where  the  bonus 
system  is  in  force  he  pays  his  men  a  certain  amount,  as 
their  just  portion  of  the  saving  effected,  for  each  linear 
foot  of  advance  in  excess  of  the  base  rate.  The  saving 
realized  by  the  bonus  system  in  the  labor  cost  is  shown  in 
the  tabulation  which  follows : 

LABOR  SAVING  BY  BONUS  SYSTEM 


The  bonus  paid  to  the  men  at  the  Mount  Royal  tunnel 
was  7%  of  their  daily  pay  for  every  foot  over  14  ft  per 
day.  The  influence  of  the  bonus  system  on  the 
this  tunnel  is  shown  by  Table  3. 


work  at 


TABLE  3.    MOUNT  ROYAL  TUNNEL 


Costs 


Mount  Royal  Tunnel  

Arizona  Copper  Tunnel  

St.  Louis  Water-Works  Tunnel. 
Laramie  Poudre  Tunnel  


Per  Cent. 
15 
20 
50 
31 


The  cost  of  driving  the  tunnels  during  the  record 
months  under  the  bonus  system  has  been  compared  with 
the  cost  of  driving  before  the  bonus  system  was  adopted. 
Before  considering  the  several  projects  separately  the 
accompanying  tables  should  be  examined.  Table  1 
gives  some  general  data  as  to  character  of  rock,  size  of 
heading,  etc.,  while  Table  2  shows  the  approximate  num- 
ber of  men  at  work. 

TABLE  1.    DATA  OF  TUNNELS  WHOSE  RECORDS  ARE  COMPARED 

-      Arizona        St.  Louis  Laramie 
Mount  Royal      Copper      Water-Works  Poudre 


Tunnel  Tunnel 

R°ck  Trento   lime-  Granite  por- 

stone   with   phyry;  good 


Size  of  tunnel  heading. . . 
Average  cross-seetion  


Record 
days 


advance    in  31 


igneous 
dikes 
8x12  ft. 


3.56  cu.yd. 
per  ft.  ad- 
vance 


drilling 

8x8  ft. 

70.04  sq.ft. 


Tunnel  Tunnel 
Both     hard  Moderately 
hard,  gray 


and  soft 
limestone 

8  ft.  diame- 
ter (circu- 
lar) 

95  sq.ft. 


or  red 
granite 
7-»xSH  ft. 
(ellipti- 
cal) 

62  sq.ft. 


Labor. 


A  Typical 
Month 
Without 
Bonus 

$0,989.00 


32.06 
6.48 
9.00 


Record 
Month 
With 
Bonus 

815,883.00 
4,750.00 
21,633.00 
810.00 
$19.61 
25.47 
26.70 
5.51 
7.51 
3.39 
4.29 
5.36 
1.50 


Equipment  and  supplies   9  097™ 

Total,  including  overhead   "                          ,  1  t' 

Advance,  at  14  ft.  per  day  aIa  JS. 
Per  foot  (labor)... P....y;.';;;; 434.00 

F3^°us^rqmpmentandsuppiics)      :  »™ 

Per  cubic  yard  (labor) . 
Per  cubic  yard  (total) ... 

rD  !au°r)  in  cost  per  foot'  by  bonus  system'  ' 
q™;™  nD}anOT'  eTUpmeDt  and  applies)  per  foot. . 
Saving  (total)  per  foot. . . 
Saving  in  total  cost  per  :ubic  yard 

At  the  Arizona  Copper  tunnel  the  men  received  regular 
wages,  and  for  every  foot  of  advance  over  350  ft.  per 
month  a  bonus  of  $7  was  divided.  This  was  only  a  trial 
but  although  it  was  found  that  the  bonus  was  excessive' 
it  was  not  reduced,  as  the  duration  of  the  test  was  short' 
The  tunnel  was  driven  the  first  month  without  a  bonus 
and  the  three  succeeding  months  with  a  bonus.  A  com- 
parison of  the  advances  and  the  costs  per  foot  of  tunnel 
m  each  case  is  shown  by  the  figures  in  Table  4. 


TABLE  4.    ARIZONA  COPPER  TUNNEL 

 With  Bonus  ■ 


Costs 


Lab' 


Without 
Bonus 
First 
Month 


?r   $3773.00 


Equipment  and  suppiies. 
Labor,    equipment  and 

supplies  

Advance  in  feet  

Per  foot  (labor)  ' 

Per  foot  (labor,  equip- 
ment and  supplies) .... 
Cubic  yards  of  rock  re- 
moved,   labor,  equip- 
ment and  supplies  

Saving  on  labor,  per  foot, 

by  bonus  system  

Saving  on  labor,  equip- 
ment and  supplies,  per 

foot  

Saving  on  labor,  equip- 
ment and  supplies,  per 
cubic  yard  


2013.33 

5786.33 
350 

$10.78 
16.53 


6.33 


Second 
•  Month 
$5314.24 

2013.33 

7327.57 
5S2 
$9.13 

12.59 


4.82 
$1.65 

3.94 

1.51 


Third 
Month 
$5802 . 69 
2013.33 

7816.02 
664 
$8.74 

11.77 

4.51 

$2.04 

4.76 

1.82 


Fourth 
Month 
$6574.77 
2013.33 

8588. 10 
762 
$8.63 


11.27 

4.32 
$2. 15 

5.26 

2.01 


Three  shifts  per  clay  were  employed  at  the  St.  Louis 
Water- Works  tunnel.  A  minimum  advance  of  72  ft.  per 
week  was  set,  and  for  all  over  that  amount  the  following 
bonus  rates  were  paid  :  Superintendent,  50c.  per  ft. ;  head- 
ing foreman,  50c;  muck  foreman,  30c;  drill  runners, 
30c;  drill  helpers,  20c;  nipper,  20c;  muckers  and  cage 
men,  10c.  Each  shift  was  credited  with  one-third  of  the 
extra  progress  and  received  one-third  of  the  bonus. 

TABLE  5.    ST.  LOUIS  WATER-WORKS  TUNNEL 

Estimated  Cost  per  Day 


Without 

Costs  Bonus 

£abo,r;-  ■.   $3S1.75 

lotal  bonus  per  day  

Advance,  feet  per  week   72* ' 

Labor  per  foot   $37  09 

Labor  per  cubic  yard  rock  removed   10.54 

Saving  in  labor,  per  foot,  by  bonus  

Saving  in  labor,  per  cubic  yard,  by  bonus   ...... 


With 
Bonus 
$381.75 
66.80 
745 

$18.66 
5.30 
18.43 
5.24 


810  ft. 


745  ft. 


653  ft. 


799  ft. 

TABLE  2.    TOTAL  LABOR  ON  TUNNEL  CONSTRUCTION 

Arizona        St.  Louis  Laramie 


Superintendents  

Foremen  or  bosses  

Drillers  and  helpers  

Muckers  

Miscellaneous  labor  of  all 
classes  


Mount  Royal 
Tunnel 
2 
3 
24 
24 

59 


Copper 
Tunnel 

'l 

12 
15 

12 


Water-Works 
Tunnel 
1 

3 
24 
22 

51 


Poudre 
Tunnel 
1 

3 
15 
18 

22 


*5710  Kimbark  Ave.,  Chicago,  111. 


Three  shifts  per  day  Avere  employed  on  the  Laramie 
Poudre  tunnel.  Por  the  first  part  of  the  work  each  under- 
ground workman  was  paid  a  bonus  of  25c.  per  day  for 
each  25  ft.  in  excess  of  400  ft.  per  month.  This  system 
was  soon  discontinued,  as  it  was  found  to  be  not  onlv 
cumbersome  but  excessively  high,  and  the  following  system 
was  adopted :  When  the  rate  of  driving  for  any  calendar 
month  exceeded  400  ft.  and  was  less  than  500  ft.,  each  un- 
derground employee  was  paid  $10  extra ;  between  500  and 
GOO  ft.  the  bonus  was  $15,  and  between  600  and  700  ft. 
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it  was  $20.  In  order  to  distinguish  the  bonus  money  from 
the  regular  wages  the  bonus  was  paid  by  check.  The 
itemized  account  is  given  in  Table  6. 

TABLE  6.    LARAMIE  POUDRE  TUNNEL 

Estimated  Cost  per  Day 

Without  With 

Costs                                                             Bonus  Bonus 

Straight  wages                                                             8242  *35  $242  .65 

Total  bonus  per  day                                                      Ann  MM 

Advance  per  month  in  feet                                                IVo  ta  «?3  a± 

Labor,  per  foot                                                                 aiS  1  fin 

Labor  per  cubic  yard  removed   S1D 

Saving  per  foot  due  to  bonus     9%r 

Saving  per  cubic  yard  due  to  bonus   *  ■ 00 

The  bonus  system  at  the  Eos  Angeles  Aqueduct  tun- 
nels proved  to  be  a  great  success,  and  all  tunnels  here 
were  driven  under  this  system.  The  bonus  was  shared 
by  the  tunnel  foreman,  shiftboss,  miners  and  muckers. 
All  back-trimming  was  done  by  the  crew,  which  shared 
the  bonus.    Overbreakage  was  about  30%. 

The  bonus  varied  from  20c.  to  40c.  per  ft.  over  the  base 
rate,  depending  on  the  class  of  material  encountered. 
At  the  start  it  was  estimated  that  a  reasonable  progress 


would  be  8  ft.  per  day  with  three  8-hr.  shifts.  A  bonus 
system  based  on  this  advance  gave  40c.  per  ft.  in  excess 
of  the  8  ft.  Thus  it  was  expected  that  the  monthly  ad- 
vance would  not  fall  below  248  ft.;  as  a  matter  of  fact. 
10.8  ft.  per  day  was  averaged,  giving  a  monthly  progress 
of  330  ft.  The  standard  tunnel  crew  consisted  of  16 
men  in  untimbered  tunnels  and  23  men  in  timbered  tun- 
nels. In  dry  tunnels  miners  received  $3  per  day,  and 
muckers  and  timbcrmen  $2.50  per  day;  in  wet  tunnels 
each  man  received  50c.  more  per  day.  The  itemized  ac- 
count is  given  in  Fig.  7. 

TABLE  7.    DAILY  COSTS,  LOS  ANGELES  AQUEDUCT  TUNNELS 

Average  daily  progress  in-S  ft. 

Average  cost,  direct  charge   *°1  •  J» 

Equipment   "  •»> 

Pipe  lines  and  operation   ■  •  *j» 

Roads,  trails  and  maintenance   1-4U 

Buildings   04 

Surveys  _  :  

Division  administration   1  Ao 

Executive  administration   1-92 

Miscellaneous  losses,  test,  phone,  operation,  etc    ^53 

Grand  total  cost  per  foot  of  tunnel   $65  76 


SYNOPSIS — Organization  of  the  Springfield, 
Mass.,  water-worts;  plant  and  equipment,  which 
include  a  thoroughly  uptodate  shop,  garage  and 
stable  and  a  material  yard  equipped  with  electric- 
locomotive  crane.  A  later  article  will  describe 
other  features  of  interest. 

The  public  water-supply  of  Springfield,  Mass.,  dates 
from  1843.  In  1872  the  water-works  was  purchased  by 
the  city  from  the  private  company  that  had  owned  and 
operated  it  up  to  that  time.  There  are  at  present 
two  principal  sources  of  supply— filtered  water  from  the 
Westfield  Little  River  and  water  from  impounding  res- 
ervoirs in  the  adjoining  towns  of  Ludlow  and  Belcher- 
town.  The  total  population  served  is  estimated  to  be 
101,735,  not  including  the  town  of  Ludlow,  which  also 
uses  water  from  the  Ludlow  reservoirs.  The  number  of 
metered  taps  is  13,491  or  95.5  per  cent,  of  all  services. 

The  water-works  of  Springfield,  Mass.,  is  managed 
by  a  board  of  three  water  commissioners,  of  whom  the 
mayor,  ex  officio,  is  one.  Under  this  board  are  three 
separate  divisions — one  under  a  superintendent  of  water- 
works, one  under  a  water  registraf  and  clerk  of  the 
board,  and  one  under  a  chief  engineer.  The  duties  of 
these  officers  are  apparent  from  their  titles.  This  ar- 
ticle is  confined  to  the  division  under  the  superintend- 
ent of  water-works. 

The  superintendent,  Alfred  E.  Martin,  has  three  prin- 
cipal assistants — an  assistant  superintendent,  who  has 
general  supervision  of  installing  mains,  two  construction 
gangs,  a  gate-inspection  service  gang,  service-pipe  gangs, 
and  of  emergency  work;  a  master  mechanic  of  shops  and 
plant;  and  a  superintendent's  assistant,  who  has  general 
oversight  of  many  small  details.  The  organization 
scheme  is  shown  in  the  chart,  Fig.  1. 

The  plant  proper  consists  of  a  shop,  a  stable  and  a 
materials  yard  (Fig.  2).  The  shop  was  completed  in 
1913  at  a  cost  of  $50,000  and  embodies  what  were  then 
considered  the  best  features  of  a  number  of  similar 


plants  inspected  and  studied  by  the  Springfield  officials. 
The  brick  building  is  50x140  ft.,  of  which  the  shop 
takes  up  one-half  (see  Fig.  2).  The  basement  of 
the  whole  has  a  concrete  floor,  walls,  columns  and  ceil- 
ing, and  is  used  for  a  storeroom,  boiler  room  and  locker 
room.  There  are  two  shower  baths  in  the  basement 
for  the  use  of  the  day  laborers  and  one  for  shop  em- 
ployees on  the  second  floor.  Above  the  basement  the 
building  is  of  slow-burning  mill  construction,  except 
the  garage  and  stable,  which  have  reinforced-concrete 
floors,  walls  and  columns.  The  building  has  an  elevator 
and  electric  power  and  is  fitted  throughout  with  reels  of 
hose  for  Are  protection  and  self-closing  fire-doors. 

The  first  floor  of  the  shop  is  finished  off  for  offices 
and  as  a  storeroom  for  small  stock.    The  second  floor 
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FIG.  2.   GENERAL  VIEW  OP  SHOP,  GARAGE  AND  STABLE  AND  YARD,  SPRINGFIELD,  MASS.,  WATER-WORKS 


has  a  meter-repair  shop  (Pig.  3)  and  a  meter-testing 
room  (Fig.  4).  The  former  is  equipped  with  a  num- 
ber of  machine  tools,  such  as  a  lathe,  a  6-in.  pipe-thread- 
ing machine,  a  small  pipe-threading  machine,  a  drill 
press,  an  air  compressor  and  various  small  tools.  Meters 
are  cleaned  by  sand  blast,  repainted  and  sent  out  as 
bright  as  new. 

The  meter-testing  room  is  equipped  with  standard 
meter-testing  apparatus  (in  front  of  windows,  Fig.  4) 


consisting  of  a  Gow  meter-clamping  device,  with  a  Muel- 
ler &  Chapman  quick-opening  valve  on  a  2i/2-in.  diam- 
eter delivery  main,  for  testing  meters  up  to  2-in.  diameter 
services.  A  36-cu.ft.  weighing  tank  is  used,  and  all 
meters  are  tested  for  flows  of  10  and  100  cu.ft.  For 
large  meters  there  is  a  6-in.  main  connection  (right  of 
Fig.  4)  with  a  slip-joint  clamping  device  and  a  Chapman 
quick-operating  valve.  The  large  measuring  tank  holds 
330  cu.ft.  and  has  a  calibrated  glass  gage.    A  y2-ton 


FIG.  3.  MACHINE  SHOP  OF  SPRINGFIELD,  MASS.,  WATER- WORKS  PLANT 
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FIG.  4. 


METER -TESTING  ROOM  OF  SPRINGFIELD.  MASS.,   WATER-WORKS  PLANT 


chain  is  used  to  place  large  meters  in  position  to  test. 
All  meters  are  tested  one  at  a  time. 

A  small  electric-driven  pump  and  pressure  tank  make 
possible  a  pressure  of  400  lb.  for  testing  valves  (fore- 
ground of  Fig.  4)  and  also  the  testing  of  service  cocks. 
Regulation  corporation  cocks  are  tested  to  a  pressure  of 
220  lb.  per  sq.in.  The  equipment  of  the  shops  also  in- 
cludes three  Smith  pipe-cutting  machines  for  making 
taps  in  mains  up  to  12  in.  in  diameter;  when  it  is  nec- 
essary to  make  larger  taps  a  machine  is  hired. 

The  third  floor  is  a  storeroom  and  at  present  a  museum 
of  water-works  relics,  including  some  interesting  pieces 
of  pipes,  valves  and  fittings  of  real  historic  interest. 
The  most  curious  is  a  section  of  glass  pipe  about  2  in. 
in  diameter,  incased  in  cement  mortar,  dug  up  a  few 
years  ago  in  the  vicinity  of  the  United  States  Arsenal. 

The  first  floor  of  the  right-hand  end  of  the  building 
(Fig.  2)  is  occupied,  as  noted,  by  a  garage  and  wagon 
shed,  separated  from  the  shop  by  a  concrete  wall.  There 
are  eight  water-works  automobiles,  a  3-ton  truck,  a  2- 
ton  truck,  an  emergency  car,  a  repair  car  for  making 
shutoffs,  etc.,  a  superintendent's  car,  an  assistant  sup- 
erintendent's car,  one  for  the  use  of  the  meter  foreman 
and  one  for  the  chief  engineer  of  the  water-supply.  The 
stable  is  on  the  second  floor;  horses  are  kept  for  four 
wagons.  There  are  harness  rooms,  a  steam-heated  blank- 
et dryer,  a  washstand  and  other  facilities  of  a  first-class 
stable.  The  third-floor  storeroom  extends  over  the  sta- 
ble, with  a  partition  wall  between. 

The  yard  is  small  for  the  amount  of  material  bandied, 
but  has  unusual  facilities  for  storing  and  handling. 
There  is  an  electric  locomotive  crane  capable  of  lifting 
li/2  tons  on  a  50-ft.  radius.    The  standard-gage  track 


consists  of  one  main  line  (left  of  Fig.  6)  which  is  di- 
rectly connected  with  the  New  York,  New  Haven  &  Hart- 
ford R.R.  This  track  extends  the  length  of  the  yard, 
about  10  ft.  from  one  side,  with  two  branches  at  right 
angles  extending  the  width  of  the  yard  about  100  ft. 
apart.  Iron  turntables  are  used  to  transfer  the  crane 
from  the  main  to  the  branch  tracks,  enabling  it  to  cover 
practically  every  foot  of  the  yard.  Power  for  the  crane 
is  transmitted  from  a  central  tower  through  a  flexible 
cable,  of  which  the  slack  is  taken  up  on  a  self-winding 
drum. 

In  order  to  have  sufficient  storage  the  pipes  are  piled 
in  tiers,  sometimes  12  or  15  pipes  high.  To  facili- 
tate handling  the  lower  ones  the  bottom  tier  is  laid 


FIG.  5.    RAILS  FOR  PILING  TIERS  OF  PIPE 
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FIG.  6.   MATERIALS  YARD  OP  THE  SPRINGFIELD,  MASS.,  WATER-WORKS  PLANT 


on  two  parallel  railway  rails  molded  into  concrete  blocks, 
as  shown  in  Fig.  5.  There  are  facilities  for  painting 
the  pipes  and  special  castings,  including  a  small  hoist 
and  dipping  tank  for  the  special  gate  boxes.  In  the  far 
corner  of  the  yard  are  sheds  for  storage  and  for  shelter 
of  workmen  employed  on  various  jobs  about  the  yard. 

The  whole  force  employed  in  the  shops  and  yard  is 
about  15  men.  The  emergency  force  consists  of  any  of 
the  men  under  the  shop  foreman  during  the  day.  There 
are  three  men  constantly  available  at  the  garage  until 
1  a.m.,  after  which  there  are  two  men  until  the  shop 
opens  at  7  a.m.  There  is  a  private  telephone  between 
the  garage  and  the  foreman's  house,  which  is  near-by. 

Woirfe.  Mes,^  Be  Stopped 

The  river  transportation  enthusiasts  in  and  around 
Kansas  City  are  considerably  perturbed  because  Lieut.- 
Col.  Herbert  Deakyne,  Corps  of  Engineers,  U.  S.  A.,  the 
engineer  officer  in  charge  of  the  Missouri  River  district, 
has  recommended  to  his  superior  that  the  improvement  of 
the  Missouri  River  be  restricted  to  snagging  operations. 
Mass  meetings  of  those  interested  are  being  held  in  protest 
against  these  recommendations  and  the  usual  local  press 
campaign  in  favor  of  the  river  improvement  is  in  full 
swing.    The  gist  of  Col.  Deakyne's  report  is  as  follows : 

The  commerce  to  be  considered  is  present  and  prospective, 
and  the  advantages  that  commerce  will  obtain  from  the  im- 
provement are  the  actual  saving-  in  freight  charges  by  the 
use  of  the  river  and  the  effect  on  railroad  freight  rates  pro- 
duced by  the  possibility  of  water  transportation. 

The  items  that  are  not  benefited  by  improvement  of  the 
river  are  the  sand  and  gravel  barged  and  the  logs  and  lumber 
rafted.  They  amount  to  309,684  tons.  Ferry  traffic  is  not 
counted  in  reporting  the  commerce  of  the  Missouri  River. 

Eliminating  the  logs  and  the  sand  and  gravel  barged,  the 
remaining  traffic  is  37,551  tons,  divided  into  the  classes  which 


are  carried  over  average  distances  of  from  8  to  291  mi.  The 
total  freight  charge  on  this  traffic  was  about  $41,000.  The 
Kansas  City  Missouri  River  Navigation  Co.,  the  only 
through  line  on  the  river,  operating  between  Kansas  City 
and  St.  Louis,  charges  SO  per  cent,  of  the  railroad  freight 
rates.  Assuming  this  to  be  the  relation  between  the  rail 
and  water  rates  for  the  entire  traffic,  the  saving  to  ship- 
pers by  the  use  of  the  river  in  1913  was  about  $10,000.  It  is 
evident  that  this  saving  is  entirely  inadequate  to  war- 
rant the  serious  consideration  of  an  expenditure  by  the 
Government  of  $1,100,000  per  year  in  interest  and  main- 
tenance. 

In  some  cases  the  improvement  of  a  stream  is  justified 
even  at  high  expense,  where  the  absence  of  rail  transpor- 
tation leaves  the  territory  along  the  stream  entirely  de- 
pendent on  water  transportation.  This  is  not  the  case  with 
the  Missouri  River  between  Kansas  City  and  the  mouth. 
Over  a  great  part  of  the  distance  the  river  is  paralleled 
with  railroads  on  both  banks,  and  there  are  few  localities 
that  have  no  railroad  within  easy  reach. 

There  remains  to  be  considered  the  question  of  pros- 
pective commerce,  and  in  my  opinion  the  improvement  must 
stand  or  fall  by  this  criterion.  In  the  survey  report  upon 
which  the  present  project  is  based,  the  prospective  com- 
merce was  given  by  the  president  of  the  Missouri  Valley 
River  Improvement  Association  as  1,000,000  tons.  That  esti- 
mate was  based  upon  a  10-ft.  channel  with  six  or  seven  boats 
especially  adapted  to  the  navigation  of  the  Missouri  River, 
handling  cargoes  of  2000  tons  each,  and  making  one  round 
trip  per  week  during  a  navigation  season  of  ten  months.  The 
fact  is  that  anyone  can  make  almost  any  estimate  he  sees 
fit  as  to  the  prespective  commerce.  I  am  of  the  opinion  that 
the  present  and  reasonably  prospective  commerce  on  the  Mis- 
souri River  between  Kansas  City  and  the  mouth  is  not  suf- 
ficient to  warrant  the  continuance  of  the  present  project.  I 
think  the  snagging  should  be  continued,  so  that  commerce 
may  have  the  advantage  of  the  natural  depth  of  the  river 
and  the  river  shall  not  be  allowed  to  become  entirely  ob- 
structed. Any  attempt  at  partial  improvement  seems  futile, 
because  the  draft  of  boats,  and  therefore  their  cargoes  will 
be  determined  by  the  least  existing  depth.  If  the  river  is 
improved  at  all,  the  work  should  be  complete  as  to  protection 
of  banks  and  control  of  channel.  For  the  same  reason  it 
seems  to  me  injudicious  to  spend  any  money  in  keeping  up  the 
works  already  built.  If  in  another  generation  the  improve- 
ment of  the  river  becomes  advisable,  the  present  works  will 
be  of  little  value  and  in  the  meantime  the  channel  depths  in 
the  portions  that  have  been  improved  are  not  likely  to  be 
less  than  in  the  portions  wholly  unimproved. 
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By  Paul  E.  Prufert* 

It  was  necessary  to  resort  to  a  somewhat  unusual 
method  of  construction  in  the  addition  of  two  stories  on 
the  machine  shop  of  the  Washburn-Crosby  Co.  mill  in 
Minneapolis,  Minn.    This  structure  was  one  of  the  first 


Half  Section  at  Half  Section  at 

Ist  and  2nd  Floors  3rd  and  4th  Floors 

FIG.  1.    HALF  SECTIONS  THROUGH  COLUMNS,  SHOWING 
METHOD  OF  REINFORCING 

reinforced-concrete  buildings  erected  in  that  city  and 
covers  an  area  of  60x78  ft.  It  is  five  stories  high,  has 
brick  bearing-walls  strengthened  by  brick  pilasters  and 
six  interior  reinforced-concrete  columns.  The  floor  con- 
struction is  of  the  girder  type,  6-in.  slabs  with  two-way 
reinforcement.  The  wall  footings  went  down  to  bedrock, 
about  9  ft.  below  grade,  but  no  accurate  data  could  be 
found  regarding  the  size  or  depth  of  the  six  column  foot- 
ings. On  figuring  the  old  structure,  the  writer  found  that 
the  concrete  columns  were  not  of  sufficient  strength  to 
carry  any  additional  stories ;  they  were  actually  too 
weak  for  their  present  requirements.  Neither  was  the 
roof-slab,  of  course,  strong  enough  to  be  utilized  as  a 
floor.  In  fact,  the  only  parts  of  the  building  that  would 
stand  additional  loading  were  the  walls. 

Another  condition  that  added  to  the  difficulty  was  that 
neither  the  continuous  use  of,  the  elevator  nor  the  lower 
four  floors  of  the  building  could  be  interfered  with,  and 
as  two  floors  were  used  for  flour  storage,  it  was  essential 
to  guard  against  leakage.  Obviously  the  first  step  was  to 
examine  the  column  footings,  to  see  whether  they  rested 

♦Engineer,  John  Wunder  Co.,  building  contractors,  Min- 
neapolis, Minn. 


on  bedrock  and  were  of  sufficient  size  to  carry  the  addi- 
tional load.  They  were  uncovered,  and  five  of  them  were 
found  to  go  down  to  the  limestone  ledge,  while  the  sixth 
one  rested  on  a  layer  of  shale  about  18  in.  thick.  To 
secure  solid  bearing  this  footing  was  "plugged"  in  sec- 
tions of  about  1-ft.  width  and  in  that  way  carried  to  the 
ledge.  All  of  them  were  in  good  condition  and  of  ample 
size. 

As  the  old  concrete  columns  could  not  be  utilized,  it 
was  decided  to  transmit  the  load  of  the  new  stories  to  the 
footings  by  means  of  structural-steel  members  built 
around  the  old  columns.  Four  holes  were  cut  in  the 
floor-slabs  at  each  column  and  4x4x%-in.  angles  lowered 
down  from  the  roof  to  the  footings.  They  rested  on  a 
structural-steel  base,  made  in  two  parts  and  bolted  to- 
gether. The  angles  were  connected  by  %x2V£-in.  straps 
every  6  in.  alternating,  %-in.  tapscrews  being  used  for 
connections  at  the  two  lower  floors,  where  the  original 


FIG.  2.    REINFORCED  COLUMNS  BEFORE  AND  AFTER 
BEING  FIREPROOFED 

columns  were  18  in.  square,  and  bolts  on  the  upper  two 
floors,  where  the  old  columns  were  2  in.  smaller.  After 
the  angles  were  connected  up,  No.  9  triangular  mesh  was 
wrapped  around  them  and  the  concrete  for  fire-protection 
poured,  one  floor  at  a  time.  The  finished  columns  were 
2  ft.  square,  an  increase  of  6  in.  over  the  old  ones. 

The  old  roof-slab  and  the  fifth-story  columns  were  then 
wrecked,  structural-steel  caps  bolted  to  the  tops  of  the 


August  26,  1915 


ENGINEERING  NEWS 


411 


angles  and  the  columns  for  the  new  superstructure  poured 
on  these. 

The  new  floors  were  of  flat-slab  construction,  without 
drops  or  column  heads.  Three  weeks  after  the  old  roof- 
slab  was  wrecked,  the  new  one  was  poured,  and  not  a 
single  sack  of  flour  had  been  spoiled  although  the  rain- 
fall had  been  considerable  during  that  period  and  stopped 
construction  for  several  days. 

The  work  was  done  by  John  Wunder  Co.,  Minneapolis, 
Minn.,  contractors  and  engineers,  with  the  writer  in 
(  barge  of  design  and  construction. 

g 

IHIaimdlMimgf  Mes^y  Gra^dleips  ©n 
Elevated  IPtsiallws^ 

Double-decking  the  Third  Ave.  Elevated  Line  where  it 
is  to  cross  the  Harlem  River,  New  York  City,  at  129th 
St.,  on  the  new  double-deck  bridge  that  is  being  built 


handling  loads  only  up  to  eight  tons  and  could  therefore 
not  be  used  on  the  heavier  work  on  Third  Ave.  from 
127th  to  129th  St.  The  car  was  described  by  J.  M.  Ryan, 
assistant  engineer,  Snare  &  Triest  Co.,  in  Engineering 
News,  of  May  20,  p.  986. 


By  E.  B.  .Murray* 

With  the  repaving  of  the  main  streets  in  the  downtown 
district  of  Kansas  City,  the  .Metropolitan  Street  Ry.  Co. 
took  the  opportunity  to  reconstruct  its  tracks  and  build 
a  new  foundation  in  advance  of  the  paving  work. 

In  each  street  it  was  necessary  to  keep  the  car  lines 
open.  As  various  routes  converge  on  these  streets,  the 
traffic  is  very  heavy,  and  during  the  busy  hours  there 


SETTING  A  LONG-SPAN  GIRDER  IN  DOUBLE  DECK  OP  THIRD  AVE.  ELEVATED  LINE 
Photograph  obtained  from  Broderick  &  Bascom,  which  furnished  %-in.  hoisting  cable  of  derrick 


to  take  the  place  of  the  old  single-deck  structure  involves 
the  handling  of  girders  that  are  longer  and  heavier  than 
those  used  at  most  other  points  on  the  third-tracking 
work.  The  accompanying  view  shows  a  stiff-leg  derrick 
set  up  in  a  rather  awkward  location,  handling  a  17-ton 
girder  of  88-ft.  span.  One  of  the  stiff-legs  rests  on  the 
elevated  structure,  running  lontitudinally  with  it.  The 
other  stiff-leg  juts  out  over  the  street  at  right  angles  to 
the  first  leg  and  is  carried  on  a  timber  bent  resting  on 
the  street.  The  derrick  is  at  work  on  the  elevated  structure 
at  128th  St.,  erecting  the  express  deck.  Where  possible 
in  third-tracking  the  elevated  railways  of  New  York  a 
derrick  car  was  employed,  but  this  car  was  designed  for 


were  134  cars  per  hour  to  be  handled.  The  street  was 
closed  to  ordinary  vehicular  traffic,  however,  for  about 
four  blocks  at  a  time.  A  temporary  track  was  laid  for 
the  street  cars  at  each  side  of  the  street,  close  to  the  curb 
line,  so  that  passengers  could  be  landed  on  the  sidewalk. 
Plank  crossings  for  pedestrians  and  street  vehicles  were 
placed  at  street  intersections,  and  extra  trolley  wires  over 
the  temporary  tracks  were  attached  to  the  original  span 
wires. 

It  was  decided  to  reconstruct  both  tracks  at  once  and 
to  close  the  street  entirely  to  ordinary  vehicles,  rather 


♦Consulting  Engineer,  920  Walnut  St.,  Kansas  City,  Mo. 


412 


ENGINEEEING  NEWS 


Vol.  74,  No.  9 


than  to  work  on  one  track  and  keep  one  side  of  the 
street  open.  In  the  latter  case  it  would  still  be  neces- 
sary to  use  the  open  side  of  the  street  to  store  material, 
so  that  it  would  not  be  possible  to  leave  much  room  for 
traffic.  Consequently  both  the  construction  work  and  the 
street  traffic  would  be  badly  hampered.  Work  Was  done 
on  only  one  street  at  a  time,  and  in  sections  four  blocks 
in  length.  The  work  on  a  section  occupied  from  18  to 
21  days,  ten  days  being  allowed  for  the  setting  of  the 
concrete  base. 

Portable  Turnouts  to  Temporary  Tracks 

The  temporary  tracks  were  connected  to  the  permanent 
tracks  by  turnout  curves  of  100-ft.  radius  and  Kerwin 
portable  turnouts  or  crossovers.  These  turnouts  are 
placed  directly  on  ■  the  rail,  an  incline  or  feather  rail 
engaging  and  raising  the  car  wheels.  This  is  shown  in 
the  accompanying  view.  In  this  way  the  crossover  can 
be  used  without  any  disturbance  of  the  track  or  paving. 

Where  the  temporary  tracks  intersected  the  tracks  from 
a  side  street,  the  same  idea  was  utilized  in  a  portable 
crossing.  This  was  made  similar  to  a  regular  crossing, 
but  was  laid  directly  upon  the  rails  and  had  feather  rails 
projecting  in  four  directions  so  as  to  allow  the  cars 
coming  in  any  direction  to  mount  the  crossing  and  pass 


portable  turnout  laid  on  street-railway  track 
to  divert  cars  to  a  temporary  track 


over.  It  is  believed  this  is  the  first  time  the  principle 
has  been  applied  to  a  crossing. 

The  temporary  tracks  were  laid  with  second-hand  ties 
and  T-rails  of  about  50  lb.  per  yd.  The  rails  were  not 
reinforced  by  tie-rods  or  rail  braces,  but  were  simply 
spiked  to  the  ties.  The  tracks  were  ballasted  with  6  to 
8  in.  of  material  excavated  from  between  the  tracks 
(before  traffic  was  diverted).  This  consisted  of  earth  and 
broken  stone  and  was  laid  upon  the  street  paving.  The 
rain  water  was  taken  care  of  by  leaving  a  narrow  ditch 
between  the  curb  and  the  end  of  the  tie,  the  ballast  not 
being  filled  close  against  the  curb. 

As  soon  as  traffic  was  diverted  to  the  temporary  tracks 
the  old  paving  and  tracks  were  torn  up,  the  material  being 
removed  by  the  railway  company's  work  cars.  Then  the 
concrete  base  was  broken  up  to  allow  of  removing  the 
old  ties.  This  was  done  by  hand  sledging,  the  concrete 
being  split  into  large  pieces  by  means  of  chisel  and  sledge. 

Constructing  New  Track  Foundation 

The  excavation  for  the  new  subgrade  was  done  by  hand, 
and  was  carried  down  to  6  in.  below  the  bottom  of  the 
ties  and  to  the  top  of  the  old  cable  railway  foundation. 
It  was  decided  not  to  disturb  this  old  foundation,  as  it 


was  approximately  4  ft.  thick  and  very  solid.  The  old 
concrete  that  was  broken  up  was  shoveled  into  cars  and 
used  for  ballast  and  filling  on  open-track  lines.  The  new 
foundation  was  made  of  fresh  material.  It  was  placed 
after  the  new  ties  had  been  put  in  position,  blocked  up 
to  the  required  height  and  the  rails  securely  spiked  to 
them. 

The  material  for  the  new  concrete  base  was  brought 
to  the  point  of  distribution  on  work  cars  or  trains  and 
deposited  adjacent  to  the  mixer  in  the  middle  of  the 
street.  These  cars  are  constructed  of*  steel  and  each 
carries  three  self -dumping  pockets  of  6-yd.  capacity. 
The  mixing  plant  was  mounted  on  a  small  push  car  and 
was  motor  driven.  Its  loading  platform  was  so  con- 
structed as  to  allow  the  men  to  load  their  wheelbarrows 
at  the  side  of  the  street  and  empty  them  directly  into 
the  hopper  of  the  mixer. 

For  the  distribution  of  the  concrete  there  was  a  special 
end-dump  car,  having  a  capacity  of  one  batch,  or  approx- 
imately %  cu.yd.  It  had  originally  a  hinged  end,  but 
it  was  found  impossible  to  get  the  joints  clean  after 
dumping  and  to  make  the  joint  tight  enough  to  retain 
the  grout.  The  car  was  then  redesigned  so  as  to  have 
the  entire  body  dump  forward.  This  car  ran  on  the 
new  track.  Wherever  it  was  possible,  the  mixer  emptied 
directly  into  chutes  conveying  the  concrete  to  the  point 
of  distribution. 

The  new  concrete  foundation  on  top  of  the  old  cable- 
track  foundation  was  placed  to  a  depth  of  6  in.  under  the 
new  ties  and  half  way  up  on  the  rail,  making  a  total 
depth  of  21  in.  The  mix  was  1:3:6,  using  2-in.  broken 
stone  and  Kaw  River  sand.  The  concrete  was  allowed 
to  set  for  ten  days.  Then  the  railway  company  laid 
granite  blocks  on  both  sides  of  the  rails  and  wood  blocks 
(with  asphalt  filler)  between  the  tracks. 

Eelaying  Track 

The  new  tracks  are  laid  with  white  oak  ties  6x8  in., 
8  ft.  long,  36  in.  c.  to  c.  These  are  entirely  embedded 
in  the  concrete,  and  are  estimated  to  have  a  life  of  20 
to  30  yr.  The  rails  are  secured  by  %-in.  screw  spikes. 
The  spike  holes  were  bored  by  electrically  operated  augers, 
and  the  same  machines,  fitted  with  socket  wrenches, 
were  used  to  screw  in  the  spikes.  Current  was  taken  from 
the  trolley  wires. 

The  original  rails  were  relaid  in  this  new  construction. 
As  soon  as  the  old  rails  had  been  exposed  and  the  splice 
plates  removed,  the  dirt  and  scale  around  the  joints  were 
removed  by  a  portable  sand  blasting  plant.  This  con- 
sisted of  a  motor-driven  compressor  (50  cu.ft.  of  free 
air  per  minute)  and  a  sand  tank,  mounted  on  a  push  car 
and  having  a  50-ft.  hose  line  with  nozzle  and  valve 
connections.  Current  was  taken  from  the  trolley  line. 
In  this  way  a  joint  could  be  cleaned  in  about  10  min. 
The  joints  on  the  relaid  rail  have  nlates  held  in  place  by 
bolts  and  tie-rods. 

Current  for  the  augers,  spike  wrenches,  sand-blast 
machine  and  concrete  mixer  was  obtained  from  the  trolley 
wire  over  the  permanent  track  by  means  of  an  extension 
pole  with  hook  on  the  end.  This  did  not  interfere  with 
the  cars,  as  these  were  operated  from  temporary  wires 
placed  over  the  temporary  tracks. 

The  Metropolitan  Street  Ey.  Co.  carried  on  the  re- 
construction with  its  own  forces,  the  number  of  men 
varying  according  to  the  different  stages  of  the  work. 
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At  some  points  where  track  intersections  were  involved 
the  work  was  done  at  night  to  avoid  interruptions  to 
traffic.  The  work  was  carried  on  with  a  view  to  rapidity 
and  to  the  convenience  of  adjacent  business  houses,  the 
results  being  satisfactory  to  all  parties.  The  method  of 
handling  the  work,  as  well  as  much  of  the  equipment 
used,  was  devised  by  A.  E.  Harvey,  Chief  Engineer  of 
the  company,  who  was  in  direct  charge  of  the  work. 

On&Rmei&tal  Pleats  on  S©wm§|© 
B©di9  E2»sfb»Ss©i»,>  Mo  ¥0 

The  sprinkling  filters  of  the  sewage-works  of  Harrison, 
N.  Y.,  have  been  ornamented  with  plantings  at  the  inter- 
sections of  the  sprays.    The  disposal  works,  even  when  the 


By  A.  J.  Cleary* 

To  lay  cast-iron  pipe  in  calm  water  does  not  present 
any  unusual  engineering  difficulties.  To  perform  the 
same  work  through  a  heavy  surf,  under  such  adverse  con- 
ditions as  prevail  at  Baker's  Beach,  near  the  entrance 
to  San  Francisco  harbor,  demands  ingenuity. 

The  Baker's  Beach  outfall  is  an  18-in.  cast-iron,  flexi- 
ble joint  sewer  pipe,  which  extends  800  ft.  from  the  shore 
line  and  will  have  a  discharge  chamber  32  ft.  below  mean 
low  tide.  On  account  of  the  difficulties  incident  to  laying 
the  submerged  pipe  at  the  location  specified,  the  city 
engineer  allowed  the  contractor  to  try  several  methods, 


ORNAMENTAL  PLANTS  ON  SEWAGE  SPRINKLING  FILTER,  HARRISON,  N.  Y. 


sprays  are  not  in  action,  is  sightly,  but  when  the  sprays 
are  m  operation  the  effect  is  very  attractive,  and  the 
expense  was  trifling. 

As  will  be  seen  from  the  view,  2-ft.  lengths  of  6-in 
vitrified  pipe,  filled  with  earth,  are  embedded  in  the 
broken  stone  of  the  filter,  and  the  moisture  from  the 
sprays  and  m  the  stone  produces  thriving  plants. 
.  The  Photograph  also  shows  that  in  designing  the  pump- 
ing station  a  slightly  greater  expense  than  was  required 
by  the  stern  necessities  of  the  case  was  incurred  by  adding 
a  little  cut-stone  trimming. 

The  effect  both  of  the  plants  and  of  the  stone  trim- 
mings on  the  general  appearance  of  works  devoted  to  such 
a  purpose  as  sewage  disposal  is  worth  while,  and  engineers 
should  more  frequently  insist  upon  such  slight  additional 

St!l^mnder  Potter'  Consultm*  E^ineer' 
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only  insisting  that  the  finished  line  and  outfall  absolutely 
conform  to  the  specifications.  The  two  unsuccessful  and 
the  final  and  successful  method  tried  are  here  described. 

First,  the  whole  800  ft.  was  laid  just  above  high-tide 
mark  parallel  to  the  water's  edge,  tlie  joints  leaded  and 


FIG.  1.    SECOND  ATTEMPT  TO  LAY  OUTFALL  SEWER 

the  two  ends  sealed  and  buoys  attached.  An  attempt 
was  then  made  to  float  the  pipe  into  position  at  right 
angles  to  the  shore,  remove  the  buoys  and  allow  the  pipe! o 

♦Assistant  City  Engineer,  San  Francisco,  Calif. 
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settle  to  its  final  position.  This  trial  resulted  in  failure, 
as  described  in  Engineering  News  of  Feb.  18,  1915,  page 
325. 

It  was  then  decided  to  try  laying  the  pipe  in  short 
sections.  The  lead  was  melted  out  of  every  fourth  joint, 
producing  sections  48  ft.  long,  two  of  which  were  sub- 
sequently united.    A  skidway  24  in.  wide  was  built  from 


FIG.  2.   OUTFALL  SEWER  SUCCESSFULLY  LAID  FROM 
TRESTLE,  SAN  FRANCISCO 

shore  to  beyond  the  first  line  of  breakers  and  a  platform 
consisting  of  five  8x8-in.  runways  was  erected  adjoining 
the  skidway,  as  shown  by  Fig.  1.  The  48-ft.  sections  of 
pipe  were  placed  on  this  platform  so  that  they  could  be 
rolled  in  rapid  succession  onto  dollies  that  would  carry 
them  down  the  skids.  The  three  joints  in  each  48-ft. 
section  were  recalked  while  the  pipe  was  on  the  platform. 
A  barge  was  anchored  800  ft.  from  shore,  and  a  hand- 
winch  set  up  on  the  barge.  The  intention  was  to  pull  a  48- 
ft.  section  far  enough  out  on  the  skidway  to  allow  the  next 
section  to  be  rolled  in  line  behind  it.  The  joint  was  then 
rapidly  poured  and  calked  and  four  sealed  empty  barrels 
wired  to  each  pipe  length  to  buoy  up  the  line,  as  in  the 
first  attempt.  When  the  two  48-ft.  sections  were  joined 
and  the  barrels  attached,  the  winch  on  the  barge  was  oper- 
ated and  the  pipe  pulled  48  ft.  seaward.  The  above 
operation  was  then  repeated.  Anchors,  all  equipped 
with  block  and  tackle,  were  placed  in  two  lines,  each  line 
50  ft.  from  the  proposed  center  line  of  the  pipe.  As  the 
pipe  was  pulled  seaward,  lines  from  the  anchors  were 
fastened  to  it  and  kept  taut  to  hold  it  in  its  proper  po- 
sition. 


June  5  was  chosen  as  a  suitable  day  for  launching  the 
pipe  in  the  manner  just  described,  as  all  indications  on  the 
day  before  were  favorable  for  a  calm  sea  and  little  wind. 
Accordingly,  work  was  begun  on  the  morning  of  that  date 
and  all  went  successfully  until  240  ft.  of  pipe  had  been 
floated  to  sea.  With  the  turning  of  the  tide  a  strong  breeze 
set  in  through  Golden  Gate  and  heavy  swells  began  to 
break  on  the  beach,  greatly  impeding  the  work.  Finally, 
a  particularly  high  breaker  swept  the  pipe  off  the  skids, 
stove  in  many  of  the  barrels  and  the  half-laid  line  sank 
gradually  to  the  bottom  of  the  ocean. 

It  was  then  decided  that  the  surest  and  safest  method  of 
laying  the  pipe  would  be  to  drive  a  pile  trestle  along 
the  proposed  line  of  the  sewer,  lay  the  pipe  thereon  and 
later  lower  it  into  place.  Forthwith  a  pile  trestle  as  shown 
in  Fig.  2  was  built  and  the  pipe  laid  and  successfully 
lowered.  The  reason  that  this  was  not  done  originally 
was  because  during  the  winter  and  spring  seasons  the 
ocean  in  the  vicinity  is  not  calm  enough  for  periods  suffi- 
ciently long  to  permit  of  anchoring  a  pile  driver  along 
the  line  of  the  sewer. 

m 

tlh.®  Cairn s\-dlas\im  G©v©riam@imt 
By  J.  A.  Macdonald* 

The  Surveyor  General's  office  of  Canada  is  required 
by  law  to  test  and  certify  to  the  length  of  Dominion  sur- 
veyors' standard  tapes.  To  carry  out  this  work  and  make 
tests  of  other  surveying  instruments  a  special  building 
has  been  erected  and  equipped. 

This  building  consists  of  two  rooms,  an  office  with 
vestibule  and  the  testing  room.  The  testing  room  is 
150  ft.  long  by  10i/2  ft.  wide.  The  4-ft.  walls  consist  of 
five  thicknesses  of  brick,  a  1-in.  air  space,  sheeting,  tar 
paper,  18  in.  of  shavings,  sheeting,  a  4-in.  air  space,  tar 
paper  and  double  sheeting.  Between  the  ceiling  and  the 
roof  is  a  layer  of  shavings  4  ft.  thick  and  beneath  the 
floor  a  2-ft.  layer  of  shavings,  under  which  is  5  ft.  of 
cinders  to  solid  rock. 

The  only  openings  other  than  the  entrance  are  two 
air  intakes,  one  at  each  end  of  the  room,  and  four  adjust- 
able ventilators  in  the  ceiling.  The  air  intakes  are  at 
the  base  of  the  wall  and  the  quantity  of  air  admitted  is 
easily  regulated  or  completely  shut  off.  Electric  fans  at 
each  end  of  the  room  give  circulation  to  the  air  and  in- 
sure a  uniform  temperature  throughout  the  room.  The 
exit  into  the  outer  room  consists  of  two  doors,  with  a 
4-ft.  air  space  between.  The  outer  door  is  of  the  ordi- 
nary type,  but  the  inner  one  is  an  insulated,  air-tight 
door  of  the  kind  used  for  refrigerators. 

To  maintain  a  temperature  of  62  deg.  F.  in  cold 
weather  there  is  an  electric  heating  system.  The  appar- 
atus is  of  the  three-heat  type,  giving  low,  medium  and 
high  heat.  The  degree  of  heat  is  controlled  from  a  mar- 
ble switchboard.  The  heater  and  wire  conduits  are 
shown  near  the  base  of  the  wall  in  Figs.  1  and  2. 

Tapes  are  compared  with  a  base,  the  ends  of  which 
are  lines  scratched  on  polished  surfaces.  The  distance 
between  the  marks  is  determined  by  an  invar  bar,  4  m. 
long,  standardized  at  the  International  Bureau  of  Weights 
and  Measures  at  Paris.    The  marks  are  established  on 

♦Topographic  Surveys  Branch  of  the  Department  of  the 
Interior,  Ottawa,  Oht. 
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concrete  piers  extending  to  bed  rock.  The  marks  are 
at  intervals  of  0,  4,  8,  10  and  12  m.,  at  50  ft.,  at  16  and 
20  m.,  66  ft,  24,  29  and  30  m.,  100  ft.  and  32  m. 

The  invar  bar  is  kept  in  a  wooden  case- and  only  the 
graduations  in  use  are  exposed.  The  temperature  of 
the  bar  is  taken  from  two  thermometers  inside  the  case, 
read  through  openings  in  it.  There  are  12  thermometers 
suspended  in  protective  guards  at  equal  intervals  along 


crete  piers  carried  down  to  solid  rock.  The  U-shaped 
frames  permit  the  tape  when  being  tested  to  sag  unob- 
structed. The  pulley  supports  (see  Eigs.  1  and  2)  for 
suspending  a  tape  may  be  placed  at  any  point  along  the 
track  and  clamped  in  position  by  two  thumb-screws. 

The  cord  or  wire  from  the  end  of  the  tape  passes  over 
a  grooved  pulley  and  is  attached  to  a  weight  to  give  the 
standard  tension  desired.    The  pulley  has  ball  bearings 


PIGS.  1  AND  2.    VIEWS  OP  THE  TAPE -TESTING  ROOM  OP 
MENT  OP  THE  INTERIOR,  OTTAWA,  ONT 

the  walls  of  the  room.  These  are  graduated  to  0.1  deg. 
C.  and  can  be  estimated  to  0.01  deg.  C.  A  mean  of  the 
readings  gives  an  accurate  determination  of  the  room 
temperature. 

The  bar  is  supported  on  a  carriage  traveling  on  rails 
and  is  quickly  and  easily  moved  to  any  part  of  the  base 
(Figs.  3  and  4).  The  carriage  with  microscope  has 
slow-motion  adjustment  for  both  vertical  and  horizontal 


THE  TOPOGRAPHIC  SURVEYS  BRANCH  OP  THE  DEPART 
(FROM  OPPOSITE  ENDS  OP  THE  ROOM) 

and  may  be  aligned  vertically  and  horizontally  by  means 
of  thumbscrews.  Intermediate  ball-bearing  pulley  sup- 
ports may  be  placed  as  desired. 

The  testing  room  is  also  equipped  with  the  ordinary 
apparatus  for  testing  transits  for  the  stadia  constant  and 
for  testing  transits  and  levels  for  errors  of  collimation. 
All  surveying  instruments  sent  out  to  Dominion  land  sur- 
veyors, as  well  as  those  used  in  the  government  geodetic 


FOUR-METER  INVAR  BAR  FOR  DETERMINING 
LENGTH  OF  STANDARD  BASE 


FIG.  4.    NEAR  VIEW  OF  MICROSCOPIC 
COMPARATOR,  INVAR  STANDARD 


SraduTons  ^  ™     7a       11°  ^  t0  lU™ate  the  "»  tested  here  before  shipments.    The  building 

The   rack  IT     ^                         ^  and                are  in  charge  of  W.  C.  Wave,  of  the  Topo 

every  2  ™  tv  P  ""S",  ,  f  trU°kS  iS  si;PPorted  S™V^  Survey  staff,  from  whom  the  writer  obtained  the 
every  A  m.  by  cast-iron  U-shaped  frames,  resting  on  con- 
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The  Steel  and  Conerete  Floor  Supports  of  the  Sheepshead 
Bay  automobile  racetrack  were  joined  as  shown  in  the  ac- 
companying illustration.  The  track  is  a  2-mi.  oval.  70  ft. 
wide,  with  a  wood  floor  made  of  2x4-in.  timbers  on  edge.  The 
floor  is  supported  on  concrete  ribs,  or  walls,  spaced  6  ft.  7  in. 
on  the  straightway  sections  and  6  ft.  8  in.  (on  the  outside 


SHEEPSHEAD   BAY   MOTOR    RACETRACK  FLOOR 
CONSTRUCTION 


edge)  on  the  turns.  The  concrete  is  carried  to  a  height  of 
6  ft.,  above  which  the  floor  is  carried  on  10-in.  I-beams.  The 
concrete  walls  were  constructed  with  the  corner  omitted,  as 
shown,  and  the  base  for  the  I-beam  was  left  about  2  in.  be- 
low grade.  The  I-beam  was  then  blocked  up  and  inclosed  in 
special  forms,  as  shown.  A  % -in.  bolt  was  placed  crosswise 
through  the  web  for  an  anchor. 

Cutting  Lock  Jointed  Steel  Sheetpiling,  where  the  thick- 
ness of  each  joint  was  2M  in.,  was  easily  and  quickly  accom- 
plished recently  by  an  oxyacetylene  torch  on  a  bridge-found- 
ation job  in  Florida.  About  860  ft.  of  piling  had  to  be  cut 
off  to  a  uniform  height.  The  work  was  in  connection  with 
the  construction  of  the  piers  for  a  large  drawbridge  over  the 
St.  John's  River  at  Jacksonville,  Fla.  The  piling  was  the 
Lackawanna  Steel  Co.'s  lock-joint  type  with  %-in.  web.  On 
account  of  the  thickness  to  be  cut  at  the  lock  joints  the  oper- 


SNOW  ON  AN  ALASKAN  BRIDGE 

ator  was  handicapped  in  making  speed,  but  nevertheless  be- 
tween 40  and  50  ft.  of  cutting  was  done  in  7  hr.,  with  only  one 
torch.    Prest-O-Lile  gas  was  used. 


Medieval  Piledriviug  Methods  were  resorted  to  in  build- 
ing the  Sheepshead  Bay  automobile  racetrack,  Brooklyn,  N.  Y. 
The  east  side  of  the  track  lies  in  a  salt  marsh  near  the  shores 
of  Jamaica  Bay,  and  it  was  necessary  to  put  piles  under  the 
concrete  floor-walls  and  column  pedestals.  The  accompany- 
ing view  shows  one  of  the  two  piledrivers  used.   The  job  was 


TWO-HORSEPOWER  PILE  DRIVER,  SHEEPSHEAD 
BAY  RACETRACK 

one  requiring  as  much  speed  as  economy,  and  the  two-horse- 
power piledriver  shown  filled  the  bill.  The  hammer  was  a  round 
block  of  hard  wood  about  3  ft.  long  by  30  in.  in  diameter, 
raised  by  a  block  and  fall  and  dropped  by  a  man-operated 
tripping  line.  Only  6  or  8  ft.  of  penetration  in  muck  was  re- 
quired. The  track  was  described  in  "Engineering  News,"  Aug. 
19,  1915,  p.  337. 

New  York  City  Water-Supply  Distribution  System — Ex- 
cluding tunnels  and  masonry  conduits  there  are  2800  mi.  of 
mains  of  sizes  varying  from  4  to  60  in.  in  diameter,  to  which 
are  connected  60,000  valves,  43,000  hydrants  and  over  360,000 
services.  Over  500,000,000  gal.  daily  are  delivered  through 
this  system.  In  addition  to  the  domestic  water-supply  system 
there  are  three  separate  high-pressure  fire  systems  covering 
over  7200  acres,  with  170  mi.  of  mains  from  8  to  24  in.  in  diam- 
eter, on  which  are  located  4100  hydrants  and  6650  valves.  To 
the  existing  distribution  system  there  is  to  be  added,  probablv 
in  the  present  year,  the  great  Catskill  water-supply  system, 
with  its  17  mi.  of  rock  tunnel,  22  feeding  shafts,  and  16  mil 
of  delivery  mains,  varying  on  land  from  48  to  66  in.  in  diam- 
eter, and  including  two  miles  of  36-in.  submerged  pipe,  con- 
necting the  boroughs  of  Brooklyn  and  Richmond. — W.  W. 
Brush,  Deputy  Chief  Engineer,  Department  of  Water  Supply, 
Gas  &  Electricity,  New  York  City,  in  a  paper  presented  to  the 
American  Water  Works  Association. 

An   Alaskan    Snow   Load — The    accompanying    view    of  a 
highway  bridge  heavily  loaded  with  snow,  taken  in  the  winter 
of  1914,  shows  the  two  60-ft.  spruce-timber  trusses  of  the 
Stewart    Creek    highway    bridge    on  the 

 ~  1     Valdez-Fairbanks   Road   in   Alaska.  The 

view  first  appeared  in  "Professional 
Memoirs,  Corps  of  Engineers,  United  States 
Army  and  Engineer  Department  at 
Large,"  for  July-August,  1915,  in  an 
article  by  Capt.  G.  E.  Edgerton  entitled 
"Wooden  and  Combination  Highway 
Bridges."  In  the  article  Captain  Edgerton 
states  that  in  rare  instances  in  Alaska  the 
snow  load  reaches  as  high  as  60  lb.  per 
sq.ft.  on  the  floor  of  the  bridges,  but  does 
not  state  whether  or  not  this  particular 
load  is  that  maximum.  It  is  evident  from 
the  view  that  not  only  the  floor  load  but 
the  snow  load  on  the  chords  of  such  tim- 
ber bridges  must  be  taken  into  account  in 
design.  The  article  further  states  that 
"light  snow  weighs  from  5  to  12  lb.,  and 
packed  snow  weighs  from  15  to  45  lb  per 
cu.ft.  Where  a  long  series  of  weather 
observations  is  obtainable,  the  writer  rec. 
ommends  that  the  maximum  observed  an- 
nual snowfall  in  inches  be  multiplied  by 
0.1  to  obtain  the  proper  snow  load  in 
pounds  per  square  foot  for  the  design  of 
the  bridges  that  are  not  to  be  regularly 
cleaned  of  snow.  For  bridges  regularly 
cleaned,  the  maximum  recorded  snowfall 
in  inches  for  a  single  storm  should  be  multiplied  by  0.9  to 
obtain  a  proper  figure  for  the  snow  load  in  pounds  per  square 
foot." 
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E^©ss@ias  of  Gml^es&oEn0©  Storm 

The  Galveston  seawall  has  been  more  fortunate  than 
most  engineering  structures  in  the  degree  of  appreciation 
it  has  received.  In  the  popular  mind  it  has  shared  some- 
what the  fame  of  the  Holland  dikes,  for  like  those  sturdy 
earth  ridges  it  serves  to  protect  human  life  and  habita- 
tion against  not  only  a  battering  but  an  engulfing  sea. 
Merely  as  a  matter  of  pride  in  their  profession  and  its 
works  engineers  should  be  glad  that  the  wall  withstood  its 
latest  test,  for  the  notoriety  of  its  failure  would  have  been 
as  widespread  as  has  been  the  fame  of  its  success. 

_  Aside  from  this  just  pride,  though,  engineers  will  recog- 
nize that  the  seawall  at  Galveston  was  not  an  exceedingly 
complicated  piece  of  engineering  construction  and  that 
given  the  type  of  beach  and  foundation  available  anything 
more  than  superficial  damage  to  the  wall  was  hardly  to 
be  expected.  Apparently  the  only  improvement  that  could 
be  wished  is  an  increase  in  height  which  would  have  pre- 
vented the  overtopping  and  consequent  scour  of  the 
boulevard  and  beach  structures. 

The  wall  admirably  served  its  primary  purpose — to 
keep  the  Gulf  waves  from  battering  down  the  structures 
that  line  the  south  shore  of  Galveston  Island;  but  its 
secondary  fnnction— to  act  as  a  dam  to  keep  the  high 
water  out  of  the  streets — was  made  successful  only  by  the 
aid  of  the  less  spectacular  but  equally  efficient  grade  ele- 
vation, which  was  in  reality  the  most  important  work 
following  the  disaster  of  1900.  The  fact  that  most  of  the 
flood  damage  seems  to  have  been  on  the  north  side  of  the 
island  where  grades  are  still  nearly  as  low  as  they  were 
before  1900  points  the  way  to  future  work. 

Another  feature  of  the  latest  Galveston  disaster  deserves 
pointing  out.    By  far  the  greatest  damage  to  structures 
was  due  to  the  wind.   Against  wind  action  engineers  have 
only  the  most  elementary  of  defenses.    For  the  other 
destructive  elements,  fire  and  flood,  preventive  as  well  as 
protective  measures  can  be  taken,  and  these  preventive 
measures  are  the  most  important  part  of  the  defense. 
.Nothing  has  as  yet  been  discovered  that  will  prevent  wind 
nor  divert  it  from  its  destined  path,  and  its  vagaries  of 
force  and  direction  are  all  too  little  understood.   In  struc- 
tures of  sufficient  importance  the  wind  danger  is  properly 
considered,  with  more  or  less  close  approximation  to  pres- 
sures as  they  actually  exist,  but  the  vast  majority  of  build- 
ings m  which  the  engineer  has  no  part  are -designed  with 
shameful  disregard  to  the  stresses  to  which  they  may  be 
subjected  in  times  of  storm.    It  is  only  the  rare  occur- 
rence of  such  winds  as  those  which  recently  swept  over 
Cincinnati  and  later  over  Galveston  that  saves  such 
buildings  from  widespread  destruction.    Incidentally  it 
may  be  remarked  that  the  failure  of  the  small  house  in 
wmd  or  hurricane  is  practically  always  the  result  of 
msurhcient  anchorage.   Almost  any  workmanlike  framing 
will  hold  a  house  together  if  only  it  can  be  kept  solid  on 
its  lootings.    And  yet  how  many  dwellings  are  anchored 
nrmly  to  their  cellar  walls  ? 


The  notion  that  flood  is  followed  swiftly  by  pestilence 
still  persists  in  the  minds  of  newspaper  reporters  and 
headliners,  as  has  been  shown  since  the  recent  Erie  flood 
and  Galveston  storm.  The  notion  appears  to  be  founded 
more  upon  accumulation  of  dead  bodies  or  perhaps  a 
stoppage  of  sewers  than  upon  possibly  contaminated  water 
and  food  supplies  and  the  crowding  together  of  homeless 
and  helpless  people. 

To  a  large  extent  danger  of  a  pestilence  is  popularly 
associated  with  a  stench  rising  from  decomposing  organic 
matter  rather  than  with  the  real  danger  of  infection  from 
the  germs  of  communicable  disease.  This  is  not  strange 
in  view  of  long-continued  persistence  in  the  popular  mind 
of  the  filth-theory  of  communicable  disease. 

It  is  a  notable  fact  that  epidemics  of  virulent  communi- 
cable diseases,  the  real  meaning  of  pestilence,  did  not  fol- 
low the  Johnstown,  the  original  Galveston,  the  Austin 
(Penn.)  nor  the  Dayton  floods.  However  much  this  may 
have  been  the  result  of  putting  skilled  sanitarians  at  once 
m  control  of  the  flood-swept  districts,  it  is  none  the  less 
true  that  the  greatest  dangers  in  each  case  were  not  be- 
cause of  the  dead  but  because  of  the  living. 

This  is  the  difference  between  the  old  and  the  new 
health-protective  work:  The  first  was  directed  against 
inert  organic  matter,  which  at  worst  could  only  cause  a 
stench  if  left  in  place  and  not  allowed  to  infect  water 
and  food  used  by  human  beings ;  the  second  goes  swiftly 
and  surely  to  the  control  of  each  infective  human  being, 
the  destruction  of  emanations  containing  disease  germs' 
and  the  protection  of  water  and  food  from  such  germs  as 
may  possibly  escape  the  utmost  vigilance. 

But  for  the  moral  effect  upon  the  uninformed  and  the 
more  or  less  indirect  benefits  arising  from  the  destruction 
of  relatively  small  amounts  of  infective  matter,  much  of 
the  strictly  cleansing  work  considered  so  essential  by  the 
half-informed  might  be  left  undone  after  floods  and 
other  catastrophes  causing  loss  of  life  with  little  increase 
m  the  number  of  cases  of  communicable  disease.  Never- 
theless, sanitary  authorities  and  the  public  alike  are  war- 
ranted m  insisting  upon  rigid  measures  of  cleanliness  at 
such  times,  provided  only  they  are  carried  out  with  a  true 
conception  of  their  health-protective  efficiency  and  do  not 
either  directly  or  indirectly  lessen  the  untiring  vigilance 
with  which  health  measures  that  count  most  should  be 
conducted. 

Sprinkling  vinegar  in  a  sick  room  was  once  considered 
a  safeguard  against  virulent  communicable  disease.  Scat- 
tering about  some  chemical  reagent  of  unknown  disin- 
fecting value  and  many  other  measures  practiced  or  advo- 
cated at  the  present  day  are  equally  futile  against  real 
dangers  of  pestilence.  These  must  be  combated  with  the 
weapons  of  modern  sanitary  science— the  nature  of  which 
has  not  yet  been  sufficiently  grasped  by  press  reporters 
and  headliners  to  fit  the  exigencies  of  news  reports  on 
great  floods. 
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Tirades3  &h\<s  B®iams  Sym&mmm 

The  value  of  the  bonus  system  of  paying  wages  to 
secure  rapid  progress  in  driving  tunnels  is  -veil  shown 
by  an  article  appearing  elsewhere  in  this  issue.  This  sys- 
tem was  tried  successfully  at  five  recently  built  tunnels, 
where  high-speed  records  were  attained;  and  as  it  was 
the  only  important  practice  that  was  common  to  all  these 
contracts,  the  records  made  can  be  attributed  logically  to 
the  bonus  system. 

Deciding  upon  a  reasonable  base  rate — that  is,  a  rate 
of  advance  above  which  a  bonus  is  to  be  paid — is  the 
first  essential  step  in  applying  this  system  to  a  job.  Past 
performances  and  the  law  of  continuity  are  the  only  ac- 
curate guides  in  arriving  at  a  decision.  A  base  rate  may, 
in  the  light  of  altered  conditions,  become  obviously  unfair, 
in  which  case  it  should  be  changed.  The  bonus  paid 
should  not  be  excessive,  but  should  be  liberal  enough  to 
be  a  distinct  incentive.  A  fair  bonus  system  would  be 
one  which  doubles  wages  if  the  rate  of  progress  is  doubled. 

The  principal  saving  effected  through  the  bonus  system 
of  paying  wages  comes  through  shortening  the  time  of 
driving  a  long  tunnel  and  thus  reducing  the  interest 
charges  on  the  work.  The  sooner  it  becomes  operative, 
the  sooner  it  will  begin  to  earn  an  income.  There  is  also 
a  saving  to  the  contractor  in  reduction  of  charges  for 
interest  and  depreciation  on  his  plant  and  bond  and  in- 
surance payments;  while  the  saving  in  labor  per  linear 
foot  of  tunnel  driven  is  also  considerable.  There  is  very 
little  difference  in  the  cost  of  supplies,  as  this  tends  to 
be  nearly  constant  per  linear  foot  of  tunnel. 

That  men  appreciate  the  opportunity  to  earn  extra 
money  is  shown  by  the  figures  for  the  record  month  on 
the  Mount  Eoyal  tunnel  work  at  Montreal.  The  mini- 
mum or  base  rate  was  14  ft.  per  day,  making  the  total 
advance  required  in  31  days  434  ft.  The  rate  of  bonus 
was  so  proportioned  that  the  men  in  the  hole  would  just 
about  double  their  wages  if  they  doubled  progress,  no 
one  outside  of  the  tunnel  participating  in  the  bonus. 
The  actual  progress  attained  was  810  ft.,  which  gave 
the  workmen  in  the  hole  an  85%  addition  to  their  usual 
pay.  The  actual  saving  was  only  about  13%  on  the 
tunnel  payroll,  but  was  a  saving  of  nearly  50%,  on  the 
construction  overhead,  outside  payrolls,  interest,  etc. 
Practically  all  the  work  on  this  contract  was  on  a  bonus 
basis. 

An  actual  instance  of  the  effect  of  the  bonus  system  on 
the  industry  of  the  men  is  given  by  F.  P.  Brown,  Chief 
Engineer  of  the  Canadian  Northern-Montreal  Tunnel  & 
Terminal  Construction.  Seven  muckers  were  employed 
in  the  heading  under  normal  conditions,  three  in  advance 
throwing  the  muck  back  from  under  the  bar  and  the 
four  other  men  loading  onto  the  cars  direct.  Mr.  Brown 
says  that  normally  a  mucker  thinks  he  is  doing  a  good 
day's  work  when  he  shovels  7  cu.yd.  of  loose  muck  into 
a  car,  and  that  really  this  is  all  that  can  be  expected  of 
him.  During  the  record  month  at  the  Mount  Eoyal  tun- 
nel, however,  the  four  muckers  who  were  loading  onto 
the  cars  handled  up  to  15  cu.yd.  per  man  per  shift,  and 
averaged  over  12  cu.yd.  In  order  to  appreciate  that  this 
is  probably  a  mucking  record,  it  must  be  remembered  that 
nearly  two  hours  were  lost  out  of  the  eight  in  blasting,  as 
two  shots  were  fired  regularly  every  shift.  On  this  work 
a  foreman  never  had  to  hire  or  discharge  men  during 


periods  of  rapid  progress.  If  a  man  failed  to  do  his  share 
of  the  work,  his  comrades  ran  him  out  of  the  tunnel  and 
brought  in  a  better  man  to  take  his  place. 

In  tunneling  under  the  bonus  system  it  is  important  to 
guard  against  a  tendency  toward  carelessness  on  the  part 
of  the  men  in  their  endeavor  to  make  high  speeds.  Where 
timbering  is  necessary,  it  should  be  regularly  inspected. 

m 

In  a  brief  article  on  long-time  rainfall  records  in  New 
York  State  written  some  time  ago,  but  published  in  this 
issue  of  Engineering  News,  the  author  calls  attention  to 
the  fact  that  we  are  "still  in  a  'trough'  of  a  cycle  of  rain- 
fall." The  experience  of  the  past  six  weeks  and  particu- 
larly of  the  past  ten  days  might  lead  to  the  belief  that, 
in  the  Eastern  half  of  the  country  at  least,  this  "trough" 
has  become  a  hump.  Of  course  students  of  meteorology 
know  that  abnormal  weather  conditions  loom  much  larger 
at  the  time  of  their  occurrence  than  they  do  in  the  records, 
but  nevertheless  the  wide  distribution,  long  continuance 
and  occasional  severity  of  the  July  and  August  rains  of 
1915  make  them  out  of  the  ordinary. 

Fortunately  so  far  there  have  not  been  the  coincidences 
of  distribution  and  severity  which  bring  about  overtopped 
levees  and  terrible  floods,  but  there  have  been  any  num- 
ber of  local  "cloudbursts"  and  consequent  floods  varying 
in  magnitude  from  the  water-soaked  cornfield  to  the 
flooded  streets  of  Erie.  Taken  altogether  the  money  and 
life  loss  has  been  as  great  as  in  one  widespread  flood. 

From  the  data  now  available  it  would  appear  that  one 
rainfall  record  has  been  broken — that  is  for  amount  of 
fall  in  24  hr.  At  St.  Petersburg,  Fla.,  as  noted  in  the 
news  pages,  a  24-hr.  precipitation  of  15.45  in.  was  re- 
corded on  Aug.  1-2.  In  Jewell,  Md.,  on  July  26,  1897, 
14.75  in.  of  rain  fell,  and  Galveston,  Tex.,  has  records  of 
12.16  in.  in  12  hr.  and  14  in.  in  24  hr.  on  Oct.  22,  1913, 
and  July  13,  1900,  respectively.  These  seem  to  be  the 
nearest  approach  in  the  United  States  to  the  recent  Flor- 
ida downpour,  although  the  tropics  could  probably  pro- 
duce greater  concentrated  rains  if  the  records  were  avail- 
able. "However,  anyone  who  has  seen  an  ineh-an-hour  rain 
can  appreciate  what  a  terrific  display  of  the  elements 
there  is  when  a  dozen  inches  are  concentrated  in  as  many 
hours,  as  was  evidently  the  case  at  St.  Petersburg.  That 
city  was  extremely  fortunate  in  not  being  located  at  the 
bottom  of  surrounding  hills  or  else  its  destruction  would 
have  been  certain. 

Andaimg  Public  wlhieim  Homdls- As3® 

A  spirited  correspondence  has  been  going  on  in  one 
of  the  New  York  morning  papers  over  the  difficulty  motor 
tourists  are  having  in  finding  their  way  through  side 
roads,  where  a  portion  of  the  Albany  Post  Eoad  has  been 
closed  for  reconstruction.  This  happens  to  be  a  particu- 
larly  popular  road,  and  the  objections  of  automobile  own- 
ers here  seem  to  be  well  founded,  as  they  probably  are  in 
many  similar  cases.  Every  one  who  has  toured  over  the 
roads  of  an  unfamiliar  country  knows  how  annoying  it  is 
to  be  detoured  from  a  good  pavement  to  the  ordinary  earth 
road.  Add  to  this  a  hilly  topography  with  crooked  roads 
and  the  aggravation  is  increased. 
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The  highway  engineer  should  never  lose  sight  of  the 
fact  that  he  is  a  public  officer,  and  his  chief  aim  should 
be  to  give  the  public  satisfaction  so  far  as  he  can  without 
interfering  with  the  conscientious  performance  of  his 
work  as  an  engineer.  Where  annoyance  to  the  traveler  is 
inevitable,  as  must  be  the  case  where  a  portion  of  a 
through  road  is  closed  to  traffic,  let  the  annoyance  be  as 
slight  as  possible.  Spend  a  few  extra  dollars  and  properly 
mark  the  detour  throughout  its  whole  length,  or  make  it 
part  of  the  contractor's  duty  to  do  so. 

It  might  perhaps  be  well  to  go  a  little  further  where  a 
detour  is  to  be  used  for  several  months,  and  spend  a  few- 
hundred  dollars  in  making  the  worst  portions  of  it  a  little 
more  passable.  This  might  be  arranged  with  the  local 
road  officials,  so  that  the  improvements  in  the  side  roads 
could  be  made  of  permanent  value. 

a 

The  voluntary  appraisal  of  a  municipal  water-works 
plant  for  the  sake  of  readjusting  rates  on  a  financially 
sound  basis  and  with  due  regard  to  justice  to  its  consum- 
ers is  sufficiently  unusual  to  justify  putting  on  record 
when  it  occurs.  The  water  rates  of  the  municipally  owned 
plant  of  Alliance,  Ohio,  we  are  informed,  were  arrived  at, 
as  has  so  generally  been  the  case  in  both  municipal  and 
private  plants,  on  a  hit-and-miss  basis.    The  result,  it  is 


stated,  is  that  the  rates  have  not  brought  in  sufficient 
revenue  to  pay  the  cost  of  operating  the  plant.  The  city 
officials  have  wisely  decided  to  conduct  a  reform.  In 
order  to  have  the  rates  so  adjusted  that  they  will  bring 
in  sufficient  revenue  to  pay  operating  expenses,  and  also 
make  a  proper  return  on  the  investment,  the  authorities 
have  engaged  Chester  &  Fleming,  consulting  engineers 
of  Pittsburgh,  Penn.,  to  appraise  the  works. 

m 

It  is  not  only  municipally  owned  works,  as  intimated  in 
the  immediately  preceding  paragraph,  that  conduct  some 
of  their  operations  on  a  hit-or-miss  plan  and  that  finally 
realize  this  fact  and  call  in  outside  engineers  to  put  them 
right.  The  firm  of  engineers  already  named  has  just  been 
engaged  to  operate  the  plant  of  the  Upper  Sandusky 
Water-Works  Co.,  of  Upper  Sandusky,  Ohio,  and  has  for 
some  time  past  been  operating  two  other  privately  owned 
water-works.  In  each  case  these  engineers  are  engaged  on 
a  yearly  basis  and  are  responsible  for  the  entire  manage- 
ment of  a  plant,  including  not  only  its  operation,  but  also 
its  financial  affairs.  Of  course  this  is  by  no  means  the 
first  time  that  engineers  have  been  engaged  to  operate 
public  utilities,  but  the  practice  might  well  be  more  com- 
mon, especially  as  regards  water-works,  with  profit  to  en- 
gineers and  utilities  alike. 
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Sir— In  the  July  29,  1915,  issue  of  Engineering  News 
appears  a  letter  from  Daniel  B.  Luten  in  which  he  at- 
tempts to  justify  the  bidding  of  a  patentee  on  his  own 
patented  plans.  The  writer  takes  issue  with  some  of  Mr. 
Luten's  statements  in  the  matter. 

Mr.  Luten  assumes  that  if  "all  bidders  figure  the 
same  cost  and  profit,  then  the  patentee  would  file  the  same 
bid  as  the  others  if  he  included  the  specified  royalty  for 
himself."  This  is  perfectly  obvious.  However,  on  the 
qualification,  "if  he  included  the  specified  royalty  for  him- 
self" hinges  the  whole  argument.    Suppose  he  doesn't? 

A  hypothetical  case  will  be  given  and  then  followed 
by  an  actual  case.  Suppose  a  piece  of  work  is  to  be  done. 
Its  estimated  cost,  plus  profit  and  royalty,  is  $30,000.  The 
royalty  of  10%  will  be  $3000.  The  cost  and  profit,  as 
assumed  by  Mr.  Luten,  is  the  same  in  the  case  of  all  bid- 
ders. The  bid  will  be:  Cost,  $23,478.26;  15%  profit, 
$3521.74,  royalty,  $3000;  total,  $30,000.  The  patentee- 
contractor  will  receive  $3000  regardless  of  who  receives 
the  award.  But  supposing  the  patentee-contractor  is  hun- 
gry for  a  job,  and  the  work  presents  few  difficulties  so  that 
the  profit  is  fairly  assured.  Will  the  patentee-contractor 
let  the  other  fellow  have  the  work  and  take  his  $3000  roy- 
alty or  will  he  "knock  off"  $500  from  his  figured  royalty 
and  take  the  job  himself?  In  one  case  he  will  be  assured 
of  $3000,  in  the  other  case  he  has  a  good  chance  of  making 
$6021.75,  his  estimated  profit  and  $2500  royalty.  Human 
nature  being  as  it  is,  and  contractors  being  the  gamblers 
they  are,  it  would  be  logical  to  assume  that  the  patentee- 
contractor  would  take  the  chance  at  the  $6021.75.  While 
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the  patentee-contractor  may  not  be  so  unfair  as  to  take 
advantage  of  a  competitor  in  this  way,  he  might  salve 
his  ethical  conscience  by' saying  to  himself:  "Now,  I've 
got  that  $3000  'edge'  on  the  other  fellows,  I'll  cut  '$500 
off  my  profit."  The  writer  is  not  a  pessimist  in  the  matter 
of  the  honesty  of  his  fellow-men,  but  gives  the  foregoing 
merely  as  an  example  of  what  might  happen.  He  will 
now  give  an  example  of  what  did  happen. 

A  year  or  so  ago  the  writer  submitted  a  bid  on  a  small 
arch  span  in  competition  with  the  representative  of  the 
owner  of  the  numerous  cost-saving  patents  on  this  type  of 
structure.  The  two  submitted  bids  were  $2265  and  $2275, 
the  writer's  being  the  lower  by  $10.  Both  bids  were  re- 
jected, and  the  patentee-contractor,  as  he  will  be  called, 
was  awarded  the  job  the  same  day  at  a  private  letting  for 
$1975,  a  reduction  of  $300  from  his  original  bid. 

The  writer's  bid  was  as  follows:  Cost,  $1698.75;  20% 
profit,  $339.75 ;  royalty,  $226.50  ;  total,  $2265. 

The  patentee-contractor's  bid,  figured  on  the  same  basis 
would  have  been:  Cost,  $1706.25;  20%,  profit,  $341.25; 
royalty,  $227.50;  total,  $2275. 

The  limit  at  which  work  may  be  let  at  private  lettino-  is 
$2000.  The  bid  was  let  at  $1975.  The  queries  arise: 
Did  the  patentee-contractor,  whose  profit  and  royalty 
amounted  to  $568.75,  (  ?)  deduct  the  $300  from  his  profit, 
leaving  himself  but  .$41.25,  or  did  he  eliminate  the  roy- 
alty entirely  and  deduct  $72.50  from  his  profit?  What 
would  have  happened  had  the  low  bidder  deducted  $300 
in  order  to  get  the  work  ?  The  answer  to  the  first  query 
is  that  it  makes  no  difference  which  he  did.  The  answer 
to  the  second  is  that  he  would  not  have  done  it.    In  this 
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case  the  patentee-contractor  most  assuredly  had  an  advan- 
tage— and  used  it ! 

The  writer  agrees  with  Mr.  Luten,  however,  that  such 
lettings  are  fair,  if  certain  qualifications  are  present. 
These  qualifications  are  that  all  parties  to  the  letting 
be  fair  and  honorable  and  that  the  patent  have  merit. 
Mr.  Luten  mentions  the  attitude  of  engineers  and  contrac- 
tors toward  patented  plans  and  intimates  that  the  at- 
titude is  unfavorable.  He  fails  to  make  any  distinction 
between  the  relative  values  of  patents.  Toward  patents 
having  intrinsic  merit  and  value  engineers  and  others  are 
fair  and  have  no  disinclination  toward  paying  royalties; 
indeed  are  very  anxious  to  do  so  if  they  are  enabled  to 
save  money  thereby.  Unfortunately  for  the  profession, 
however,  a  great  many  patents  are  issued  which  have  no 
value  whatever  from  an  engineering  standpoint. 

E.  C.  HARDMAN. 

Colorado  City,  Colo.,  Aug.  14,  1915. 

Wi 

Mortes1  CtiaslhS@ims  for  Grmiaate" 

Sir — While  agreeing  with  what  you  say  about  the  gen- 
eral unwisdom  of  rashly  departing  from  well-established 
engineering  practice,  in  your  editorial  of  Aug.  5,  1915, 
on  "Mortar  Beds  for  Brick  and  Stone  Pavements,"  I  am 
of  the  opinion  that  this  is  one  of  the  cases  where  such  de- 
parture is  warranted. 

The  arguments  you  present  in  favor  of  sand-cushions 
are  old  and  standard,  but  are  open  to  challenge.  You  ad- 
mit that  the  sand  cushion  is  not  elastic,  but  claim  that 
it  has  some  "resiliency"  under  travel.  Now  resiliency 
and  elasticity  are  practically  synonomous  terms ;  but  it  is 
made  plain  that  by  resiliency  you  mean  that  kind  of  yield 
which,  in  sand,  is  better  expressed  by  mobility — that  is, 
shifting,  a  property  or  condition  that  engineers  agree 
is  deleterious  if  not  fatal  to  a  pavement. 

The  fact  doubtless  is  that  a  body  of  sand,  thoroughly 
compressed  in  a  confined  space,  is  absolutely  rigid  and 
can  have  only  such  elasticity  as  is  possessed  by  the  indi- 
vidual grains.  This  elasticity  probably  differs  little  from 
that  of  a  granite  block  itself  and  is  too  infinitesimal  to 
have  any  effect  on  travel  over  the  street.  The  sand  cushion 
under  a  properly  constructed  granite-block  pavement 
doubtless  becomes  in  time  as  rigid  as  the  concrete  founda- 
tion, otherwise  constant  yielding  must  in  time  either  cause 
the  sand  to  disappear  or  disturb  the  pavement. 

I  have  given  a  good  deal  of  attention  to  this  matter  and 
was  once,  many  years  ago,  so  rash  as  to  recommend  for  a 
highway  a  brick  pavement  with  the  brick  set  flatwise  on 
a  bed  of  soft,  rich  mortar,  the  joints  to  be  filled  with  the 
same  mortar  (and,  by  the  way,  was  promptly  "turned 
down"  by  both  the  local  engineer  and  the  brick  manufac- 
turers). Hence,  I  take  a  lively  interest  in  the  present  dis- 
cussion and  experiments,  which  I  believe  will  in  time  lead 
to  the  abandonment  of  sand  cushions. 

We  now  build  our  pavements  with  a  concrete  foundation 
to  carry  the  loads  and  a  wearing  surface  to  resist  wear, 
interposing  between  the  two  a  bed  of  sand  possessing  no 
strength  for  either  function.  Why  not  rather  unite  foun- 
dation and  wearing  surface  in  a  way  to  utilize  their  com- 
bined strength  by  making  the  structure  monolithic  ?  The 
obvious  way  to  do  this  is  by  setting  the  brick  or  stone 
in  a  rich  mortar  bed  placed  on  the  green  concrete  foun- 


dation and  grouting  the  joints,  all  the  work  being  done  be- 
fore the  cement  in  any  part  begins  to  set. 

This  would  enable  us  materially  to  decrease  the  thick- 
ness of  both  the  foundation  and  the  wearing  surface.  The 
full  thickness  of  the  whole  pavement  would  be  utilized  to 
carry  loads.  Neither  granite  blocks  nor  bricks  require 
the  depth  now  common  in  practice  to  take  care  of  the  sur- 
face wear  upon  them. 

A  granite  block  or  a  brick  3  in.  in  depth  will  give  about 
as  much  service  as  one  7  in.  in  depth  if  it  can  be  securely 
and  rigidly  held  in  place  on  the  street;  and  if  supported 
on  a  4-in.  concrete  foundation,  the  pavement  would  ha\e 
about  the  same  load  capacity  as  one  built  with  a  6-in. 
concrete  foundation,  the  usual  sand  cushion,  and  6-in. 
granite  blocks — barring  the  possible  arch  action  of  the 
blocks. 

Such  a  construction  would  obviously  reduce  the  first 
cost,  and  there  is  no  reason  to  believe  it  would  increase 
the  cost  of  maintenance.  The  return  in  service  rendered 
per  dollar  invested  would  certainly  be  materially  in- 
creased. There  is  not,  so  far  as  I  am  aware,  any  reliable 
evidence  that  such  a  pavement  would  be  appreciably  less 
"resilient"  or  less  easy  upon  traffic  than  those  with  sand 
cushions. 

Years  ago,  the  brick  manufacturers  asserted  that  brick 
laid  on  their  sides  would  not  wear  well  because  of  the  di- 
rection of  the  "grain,"  due  to  the  method  of  manufactur- 
ing them.  It  is  not  clear  how  a  vitrified  brick  can  have 
much  grain,  but  in  any  event  it  is  now  claimed  that 
this  alleged  difficulty  has  been  overcome. 

S.  Whinery. 

New  York  City,  Aug.  9,  1915. 

[The  questionable  "resiliency"  of  a  sand  cushion  could 
be  very  easily  demonstrated  or  not  by  breaking  cubes 
of  stone  under  impact,  one  test  to  be  with  the  cubes  rest- 
ing on  a  sand  bed  and  the  other  test  with  the  block  set 
in  mortar  or  concrete.  No  one  can  deny  that  however 
closely  coarse  sand  is  packed,  there  is  still  a  large  percent- 
age of  voids  in  the  material,  while  certainly  a  "rich  mor- 
tar" ought  not  to  have  many  voids.  A  material  with 
30  per  cent,  voids  has  probably  more  cushioning  effect 
than  a  rigid  solid. — Editor.] 
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Louisville  Bascule  Bridge — The  novel   lever   lift  bascule 

bridge  over  the  Louisville  &  Portland  Canal  at  Louisvile,  Ky.. 
described  in  "Engineering  News,"  July  15,  1915,  p.  123,  was 
fabricated  by  the  Penn  Bridge  Co.,  of  Beaver  Falls,  Penn.  It 
was  erected  by  the  Middle  States  Construction  Co.,  of  Colum- 
bus, Ohio. 

Water-Works   Bill    Receipting   and    Clipping   Machine — J. 

Walter  Ackerman,  Chief  Engineer  and  Superintendent  of 
Water-Works,  Auburn,  N.  Y.,  informs  "Engineering  News" 
that  he  at  one  time  used  a  machine  for  receipting  the  bill 
and  coupon  or  stub  of  a  postal-card  form  of  water-works  bill. 
This  machine  perforated  the  date  on  both  the  coupon  and 
the  stub  and  then  cut  the  two  apart.  Mr.  Ackerman  desires 
to  get  a  machine  which  will  do  this  and  which  in  addition  will 
deposit  the  coupon  in  a  receptacle  provided  for  the  purpose. 
His  original  machine  was  made  by  the  B.  P.  Cummings  Co. 
Mr.  Ackerman  has  recently  been  using  a  rubber  stamp  for 
dating  and  receipting  his  water-rate  bills.  He  finds  that 
sametimes  the  date  made  by  the  rubber  stamp  becomes 
obliterated.  He  adds,  as  of  possible  interest  to  readers  of 
"Engineering  News,"  that  "after  his  postal  card  form  of  water 
bill  has  been  receipted  and  the  coupon  clipped  off,  a  stamp- 
affixing  machine  is  used  to  place  a  one-cent  postage  stamp 
over  the  original  stamp  on  the  card,  after  which  the  postal 
is  mailed  back  to  the  consumer  as  a  receipt." 
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SYNOPSIS — Two  shipping  piers  550  ft.  long, 
170  ft.  ivide  with  200-ft.  docks.  In  center  of 
Philadelphia's  shipping  district.  Concrete  sub- 
structures on  timber  piles.  Steel  and  concrete 
superstructure. 

The  city  of  Philadelphia  is  now  completing  two  large 
shipping  piers  on  the  Delaware  River  within  one  mile  of 
Market  St.,  the  center  of  the  city's  active  waterfront,  and 


are  known  as  the  Southwark  piers,  and  are  designated 
as  Nos.  38  and  40  South  Wharves.  • 

The  city  is  about  to  embark  on  a  very  large  harbor  de- 
velopment, in  which  is  contemplated  the  construction  of  a 
series  of  twelve  or  more  large  piers  with  uptodate  mechan- 
ical equipment  and  direct  railroad  connections.  These 
piers  will  range  in  size  from  300  ft.  in  width  to  1200  ft, 
in  length,  and  will  be  located  at  the  south  end  of  the 
city's  waterfront,  in  a  district  not  now  adequately  devel- 
oped on  account  of  adverse  railroad  connections.  The 


PIG.  1.    RECENT  VIEW  OP  HEADHOUSES  OP  SOUTHWARK  PIERS  FROM  MARGINAL  STREET 

within  easy  teaming  distance  of  the  principal  warehouse  new  plan,  however,  contemplates  also  the  entire  revision 

district     These  piers  are  distinguished  by  their  excep-  of  the  railway  yard  and  tracks  at  the  south  end  of  the 

tional  design  and  freight-handling  equipment.    On  ac-  city,  so  that  ample  railway  facilities  will  be  afforded  to 

count  of  the  old  district  m  which  they  are  located  they  the  pier  district,  and,  in  addition,  a  better  development 
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PIG.  2.    GENERAL  DETAILS  OF  SOUTHWARK  PIERS  NOW  NEARING  COMPLETION  ON  DELAWARE  RIVER 


422 


ENGINEERING  NEWS 


Vol.  74,  No.  9 


of  the  railway  terminals  will  be  had.  These  piers,  one  of 
which  has  just  been  started,  are  entirely  separate  from 
the  Southwark  piers,  which  are  in  the  part  of  the  water- 
front already  under  development  and  which  are  intended 
not  only  for  permanent  future  use  but  to  provide  ample 
steamship  accommodations  until  the  new  pier  area  is 
completed. 

Piers  38  and  40  are  each  170  ft.  wide  by  550  ft.  long, 
with  docks  200  ft.  in  width  flanking  each  pier  (Fig.  2) 


on  a  timber  platform  with  concrete  retaining  walls  on  the 
outside;  (3)  a  solid  earth-fill  pier  with  outside  retaining 
wall  and  the  interior  columns  carried  on  timber  piles; 
(4)  a  solid  earth  fill  of  the  same  type,  except  that  con- 
crete piles  were  substituted;  (5)  a  timber  and  concrete 
design  in  which  the  pedestals  for  the  pier  sheds  were  of 
concrete  and  all  the  rest  of  the  substructure  timber;  (6) 
a,  type  similar  to  the  first  one  named,  except  that  in- 
stead of  a  concrete  cross-wall,  extending  clear  from  the 
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FIG.   3.    TWO  ALTERNATE  DESIGNS  FOR  SOUTHWARK  PIERS 
Type  A  was  used  for  Fier  38  and  Type  B  for  Pier  40 


The  superstructures  of  the  two  piers  are  identical,  com- 
prising two-story  steel-and-concrete  sheds,  with  inshore 
and  outshore  headhouses  for  office  purposes  and  a  line  of 
bulkhead  shed  30  ft.  wide  paralleling  the  marginal 
street  and  connecting  the  two  piers.  The  headhouses  are 
covered  with  concrete  of  pleasing  architectural  design. 

The  substructures  to  the  new  piers  are  practically  iden- 
tical, differing  only  in  a  minor  particular.  In  1914  the 
Department  of  Docks,  Wharves  and  Ferries  made  a  num- 


rloor  of  the  pier  to  the  cappings  of  the  piles,  concrete 
pedestals  under  the  columns  rested  on  pile  cappings  and 
were  connected  by  reinforced-concrete  beams. 

After  going  over  the  submitted  bids  it  was  decided  to 
build  Pier  38  after  the  first-named  type— that  is,  with 
concrete  cross-walls— and  Pier  40  after  the  last  named— 
that  is,  of  concrete  cross-beams.  A  section  through  these 
two  alternate  designs  is  shown  in  Fig.  3.  Fig.  4  shows  the 
details  of  the  design  of  the  substructure  of  Pier  40 — the 
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5\LG.  i.    .DETAILS  OF  SUBSTRUCTURE  OF  PIER  40 


ber  of  alternate  designs  for  the  substructure  of  the  then 
proposed  Southwark  piers  and  called  for  bids  on  the  dif- 
ferent types.  These  designs  and  the  bids  were  described 
in  Engineering  News  of  May  28,  1914,  p.  1212.  All 
the  substructures  had  timber  piles  for  footings,  the  varia- 
tion being  in  the  method  of  carrying  the  pier  above  the 
tops  of  the  timber  piles,  which  were  cut  off  at  mean  low 
water.  The  different  designs  comprised  (1)  a  concrete 
cross-wall  carrying  a  concrete  floor;  (2)  an  earth  fill 


one  with  concrete  cross-beams.  Except  for  the  detailed 
differences  shown  in  the  comparative  designs  m  Fig.  3, 
the  details  of  Pier  38  are  the  same  as  those  shown  for 

Pier  40.  .  1 

The  substructures  consist  of  groups  of  straight  and 
battered  timber  piles  carrying  longitudinal  and  transverse 
timbers  tying  the  pile  groups  together.  On  top  of  this  is 
poured  the  concrete  structure  with  a  reinforced-concrete 
slab  floor,  on  which  is  erected  the  steelwork  of  the  shed. 
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In  the  center  of  the  piers  are  two  depressed  railroad 
tracks,  which  are  connected  with  the  tracks  of  the  Phila- 
delphia Belt  Line  E.E.,  from  which  any  of  the  trunk  lines 
entering  the  city  can  he  reached. 

The  first  floor  of  the  shed  is  designed  for  loadings  ot 
600  lb.  per  sq.ft.,  and  the  second  floor  for  a  loading  of 
400  lb.  per  sq.ft.  Special  attention  has  been  given  to 
loading  and  unloading  facilities,  and  the  inshore  end  of 
the  car  pit  has  been  enlarged  for  this  purpose.  This 
space,  together  with  that  along  the  bulkhead  shed,  will 
permit  from  40  to  50  teams  to  be  unloaded  simultaneously 
on  each  pier  on  the  platforms  at  the  level  of  the  dray- body 
without  interference  with  cargo-handling  operations  on 
the  pier  decks.  The  main  deck  is  raised  about  3  ft.  above 
the  street  level,  in  order  to  bring  it  to  the  level  of  the 
floors  of  the  cars  and  the  central  depressed  pit.  and  is 
approached  by  short  ramps  inside  the  pier  entrances  lead- 
ing from  the  marginal  street. 

The  mechanical  cargo-handling  equipment  of  the  piers 
will  include  electricallv  operated  elevators  of  both  the 


platform  and  the  continuously  operating  cage  type,  cargo 
chutes  and  hatches  for  transferring  freight  between  the 
upper  and  lower  decks,  and  portable  electric  winches  with 
portable  controllers.  Eig.  5A  is  a  view  of  the  substructure 
timbering  in  Pier  38  before  the  placing  of  the  concrete. 
Fig.  5B  shows  the  Pier  38  substructure  completed,  with 
the  inshore  headhouse  steelwork  under  way,  and  Fig.  5C 
shows  the  same  pier  with  the  falsework  for  the  inshore 
headhouse  concrete  in  place.  This  was  rather  peculiar, 
in  that  the  entire  falsework  was  placed  for  the  two  stories 
at  one  time,  the  concrete  protection  not  being  carried  up 
by  stories,  as  is  generally  the  case  in  reinforced-concrete 
buildings.  The  view  in  Fig.  1  shows  the  present  condition 
of  the  improvements  as  seen  from  the  marginal  street. 
Pier  40  is  in  the  foreground. 

The  new  Southwark  piers  are  being  built  by  the  city 
of  Philadelphia  under  the  direction  of  the  Department  of 
Wharves,  Docks  and  Ferries,  of  which  John  Meigs  is 
director.  The  contract  for  the  entire  work  is  held  by  the 
Snare  &  Triest  Co.,  of  New  York  City. 


SYNOPSIS— Gulf  hurricane  siveeps  over  Gulf  of 
Mexico."  causing  damage  all  along  shore,  mainly 
at  Galveston.  Protective  measures  there  prove  suc- 
cessful. Althouqh  temporarily  undermined  at  two 
points  the  gaps  beneath  the  seawall  were  filled  in 
by  the  receding  tide  and  the  wall  left  intact.  Back- 
fill and  pavements  damaged  by  water  that  rushed 
through  the  gap  and  overtopped  the  wall.  The 
8200  ft.  of  earth  approach  to  causeway  demolished, 
but  the  2500  ft.  of  reinforced-concrete  arches  and 
the  100-ft.  rolling-lift  steel  bridge  practically  un- 
damaged.   

The  city  of  Galveston,  Tex.,  was  subjected  on  Aug.  16 
and  17  to  one  of  the  most  violent  wind  and  ram  storms  in 
the  history  of  that  hurricane-swept  city.  Thanks  to  the 
precautions  in  the  way  of  seawall  and  grade  elevation 
taken  subsequent  to  the  disastrous  storm  ot  1900,  the  oss 
of  life  and  damage  to  property  was  comparatively  small  m 
the  city  although  the  loss  of  life  along  the  Gulf  shore  will 

probably  total  250.  . 

The  storm  broke  over  the  city  at  5  o'clock  Monday 
afternoon,  Aug.  16.  The  wind,  it  was  estimated,  had  at- 
tained a  velocity  of  about  60  mi.  per  hr  This  was  the 
wind  from  the  north,  and  it  continued  to  blow  the  water 
in  from  the  bay,  flooding  the  streets  and  cellars.  J3y J 
o'clock  the  water  was  from  4  to  6  ft.  deep  m  Market  St. 

The  wind,  still  blowing  from  the  north,  continued  to  in- 
crease in  velocity  until  about  2  a.m.,  Aug.  17.  At  that 
hour,  it  is  estimated,  it  had  reached  a  velocity  of  90  mi 
per  hr.  Meanwhile  it  had  veered  from  the  north  around 
to  the  east  and  then  came  directly  out  of  the  south.  Phis 
south  wind,  sending  in  the  waves  from  the  gulf  to  break 
against  the  seawall,  damaged  the  southern  part  of  the  city 
and  the  boulevard.  x 
The  center  of  the  storm  passed  west  of  Houston,  lex., 
at  4:  35  a.m.,  Tuesday,  when  the  barometer  read  28.21  in., 

"^formation  by  wire  ^om  R  Bunne.eyer,  United  States 
Weather  Bureau  observer,  Houston,  lex. 


which  probably  is  the  lowest  on  record  in  the  United 
States.  The  wind  was  violent,  in  pounding  gusts,  and  was 
accompanied  with  driving  rain  on  Monday  and  Tuesday. 
The  maximum  velocity  recorded  at  Houston  was  80  mi. 
per  hr.  but  was  probably  higher  at  times  as  the  anemome- 
ter failed  to  record  for  an  hour  and  a  half  when  the  wind 
was  most  violent.  The  rainfall  at  Houston  totaled  6.50 
in.  for  the  storm  and  9.09  in.  for  the  entire  period  of 
rainfall.  The  storm  passed  northwest,  being  central 
near  Bryan,  Tex,  at  9  a.m.,  Wednesday,  and  curved  north- 
east, giving  torrential  rains  in  eastern  Texas  and  Missouri, 
where  flood  trouble  also  was  experienced  later  in  the 
week  The  storm  reached  New  York  State  on  Sun- 
day, Aug.  22,  causing  small  floods  and  resulting  m  minor 
damage  there. 

For  two  or  three  days  Galveston,  where  the  greatest 
damage  was  done,  was  cut  off  from  communication.  Engi- 
neering News  immediately  wired  instructions  to  a  repre- 
sentative to  try  to  reach  Galveston.  This  correspondent 
did  reach  there  in  time  to  prepare  the  article  which  follows 
this  general  description  of  the  storm  itself. 

The  damao-e  was  not  confined  to  Galveston,  but  was  dis- 
tributed well  along  the  Gulf  coast.  On  account  however, 
of  the  history  of  Galveston  and  its  island,  and  the  eftorts 
made  to  protect  it  against  such  storms,  the  conditions  there 
are  of  most  interest  to  engineers. 

History  of  Stokms 
The  city  of  Galveston  is  located  on  the  eastern  end 
of  Galveston  Island.  The  original  elevation  of  the  ground 
was  in  many  places  but  little  above  ordinary  high  tide 
of  the  Gulf,"  and  at  extraordinarily  high  tides  the  water 
came  into  the  streets  in  many  places.  This  condition 
was  helped  somewhat  by  filling  up  in  low  places. 

About  1875  a  general  system  of  levels  was  taken  through 
the  city,  and  grades  to  the  streets  were  established.  The 
elevation  of  the  natural  surface  of  the  ground  m  the 
streets  was  nowhere  greater  than  8.9  ft.,  and  the  average 
elevation  from  6th  to  39th  St.  is  about  5.8  ft.  The  average 
elevation  of  the  ground  west  of  39th  St.  is  much  less. 
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The  higher  parts  of  the  city  are  generally  above  over- 
flows during  storms,  and  it  is  only  during  phenomenal 
storms  that  the  city  is  completely  or  to  a  great  extent  sub- 
merged. The  district,  however,  is  subject  to  these  phe- 
nomenal storms.  Within  the  memory  of  those  living  they 
have  occurred  in  1834,  1837,  1847,  1854,  1867,  1875,  1866, 
1900,  and  19092;  that  is,  at  intervals  of  never  less  than 


PIG.  1.     MAP  OF  GALVESTON,  TEX..  SHOWING  SEAWALL 

r/!r?SE'l™X- -  as  s-si  sspwsjas 

three  years  and  never  more  than  13  years.  In  early  storms 
the  actual  height  of  the  water  is  of  course  not  known  but 
m  the  devastating  storm  of  1900,  which  caused  the  prac- 
tical destruction  of  the  city  and  the  deaths  of  about  5000 
people,  the  water  reached  a  height  far  exceeding  any  pre- 
vious record.  At  that  time,  at  8th  St.  and  Ave.  B  the  ele- 
vation of  the  water  was  15.7  ft.,  and  at  the  Southern  Pa- 
cine  wharf  near  the  Galveston  end  of  the  causeway  (see 
map)  the  lowest  water  on  the  island,  the  gage  read  about 
10  ft.  above  mean  Gulf  level.  At  that  time  the  wind 
reached  a  velocity  of  at  least  100  mi.  per.hr.,  and  the  dam- 
age was  due  equally  to  the  wind  and  the  force  of  the  water 
which  drove  into  the  city  in  huge  waves. 

Protective  Measures 
Following  the  1900  storm  the  abandonment  of  the  city 
site  was  at  first  considered,  but  inasmuch  as  the  Govern- 
ment had  settled  upon  Galveston  as  the  one  harbor  in  the 
Gulf  west  of  New  Orleans  which  warranted  improvements 
(on  account  of  the  possible  great  working  depth  there), 
it  was  decided  to  rebuild  and  to  protect  the  island  against 
similar  storms.  This  protection,  which  was  later  under- 
taken, was  designed  by  Alfred  Noble,  H.  C.  Ripley,  and 
Gen.  Henry  M.  Robert.  It  consisted  in  its  final  form  of 
a  seawall  around  the  south  end  of  the  city  from  the  -jetty 
extending  out  into  Galveston  Bay  at  the  north,  to  the 
n11!^  the  Government  reservation  at  39th  St  on 
the  Gulf  shore  This  wall  was  3%  mi.  long  and  was  after- 
ward continued  about  U/2  mi.  by  the  Federal  Government 
along  its  reservation  at  Fort  Crockett. 

A  general  section  through  the  wall  is  shown  in  Fig  2 
It  consists,  as  will  be  noted  there,  of  a  oravitv  section 
concrete  wall,  reinforced  by  a  single  line  of  r^ZfZ 

*^^B^j^J^u'j^^^Mtv  to  those  of  1900 


curved  face,  resting  on  piles  and  protected  in  front  by 
nprap  and  a  line  of  sheetpiling.  This  wall  was  original- 
ly intended  to  be  protected  at  its  rear  by  an  earth  fill  of  a 
width  of  100  ft.  ;  that  is,  for  the  width  of  the  Boulevard 
which  paralleled  it.  A  later  project,  however,  involved 
the  filling  behind  the  wall  for  such  a  distance  as  would 
raise  the  grade  from  10  to  16  ft.  over  the  entire  island 
Only  a  part  of  this  project  was  completed,  but  this  part 
was  sufficient  to  elevate  the  south  half  of  the  island  on 
a  slope  which  increased  from  the  previous  elevation  at  the 
Galveston  Bay  side  up  to  the  top  of  the  gravity  wall  The 
filling  amounted  to  about  12,000,000  cu.yd.  and  cost  ap- 
proximately $2,000,000.  It  was  made  by  hydraulic  dredges 
pumping  from  a  canal  dug  along  the  inside  of  the  city 
limits  of  Galveston.   It  was  finished  about  1906. 

Galveston  Causeway 
The  other  important  engineering  structure  in  Galveston 
is  the  famous  Galveston  Causeway.    This  carries  railways 
and  a  roadway  across  the  two  miles  of  Galveston  Bay  from 
the  island  to  the  mainland.   It  was  started  in  April  1909 
and  opened  in  May,  1912.   The  causeway  consists  of  3696 
ft.  of  earth  fill  approach  on  the  mainland,  2455  ft  of  re-  ' 
mforced-concrete  viaduct  made  up  of  twenty-eight  70-ft 
arches,  and  4523  ft.  of  earth  fill  on  the  Galveston  side' 
he  oenter  of  the  viaduct  contains  a  100-ft.  Scherzer  roll- 
ing lift  bridge.    The  concrete  viaduct  is  66  ft.  wide  and 
the  causeway  approaches  are  119  ft.  wide,  carrying  two 
railroad  tracks,  two  elevated  railroad  tracks  and  a  40-ft 
roadway.    The  structure  was  designed  by  the  Concrete 
Steel  Engineering  Co.,  of  New  York  City,  and  built  by 
the  A.  M.  Blodgett  Construction  Co.    The  concrete-arch 
section  was  of  the  regular  reinforeed-concrete  arch  design 
with  the  piers  founded  on  timber  piles.  The  approaches 
were  sand-and-gravel  fills  and  for  most  of  the  length  had 
the  slopes  protected  by  concrete  slabs,  resting  on  concrete 
sheetpiling. 

As  noted  in  Mr.  Babbitt's  article,  which  follows  the 
main  damage  in  Galveston  consisted  of  the  destruction  of 
buildings  by  wind  and,  along  the  seawall,  by  the  force  of 
the  overtopping  waves,  and  the  washing  out  of  the  cause- 
way approaches.    The  total  number  of  killed  has  not  vet 
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FIG.  2.     SECTION  THROUGH  GALVESTON  SEAWALL 


been  ascertained,  but  it  promises  to  be  very  small.  Prac- 
tically the  only  injuries  or  deaths  were  in  the  frame  build- 
ings which  were  blown  down.  The  water  of  the  Gulf  in 
backing  up  flooded  the  northern  part  of  the  city  where 
filling  had  not  been  made,  but  this  flood  had  not  the  force 
of  the  1900  wave,  and  was  not  particularly  destructive 
The  mam  carrying  the  city  water-supply  across  the  cause- 
way was  wrecked  with  that  structure  and  was  not  replaced 
until  Aug.  24,  when  an  8-in.  temporary  main  was  laid. 
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FIGS.  3  TO  6.    VIEWS  IN  GALVESTON  AFTER  THE  WINDSTORM  OF  AUG.  16 
Fig.  3-23d  and  Market  St.,  on  north  side  of  island,  showing  flood  backed  in  ^^Y^^i^it^^SS^f^ 

sn^^  SHFound  blo"n  down  by 

wind     Note  stone  monuments  against  curb  near  house  torn  up  from  top  of  seawall  b>  foi  ce  of  wa\es 
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Effect  ©f  <G&±l^(smt(3>m  Storm  <o>e& 

By  R.  P.  Babbitt* 

By  wire  from  Houston,  Tex.,  after  special  investigation 
at  Galveston 

Galveston's  seawall  is  intact  but  its  causeway  to  the 
mainland  is  destroyed,  except  for  the  reinforced-concrete 
arched  portion  and  the  rolling-lift  steel  bridge. 

The  West  India  hurricane  which  swooped  down  upon 
the  Gulf  Coast  on  Aug.  16  was  the  third  greatest  storm 
m  its  history.  The  wind  came  from  the  northeast  for  30 
hours  with  but  little  abatement.  Had  it  not  been  for 
the  seawall  there  would  now  be  only  a  heap  of  ruins  to 
mark  the  site  of  this  great  Texas  seaport. 

This  magnificent  wall,  extending  for  approximately 
three  miles  along  the  Gulf  front  of  the  city,  was  impreg- 
nable to  the  fury  of  the  waves  which  beat  against  it  but 
were  baffled  at  every  point.  In  spite  of  this  tremendous 
assault  the  seawall  stands  today  as  perfect  a  structure  as 
the  day  it  was  completed.  Not  a  crack  or  defect  resulted 
from  the  furious  attack  of  the  forces  of  nature. 

Seawall  Temporarily  Undermined 
At  two  places  only  did  the  waters  of  the  Gulf  pierce 
beneath  the  wall — temporarily  and  without  injury  to  the 
wall  itself.  One  of  these  was  near  Fort  Crockett,  at  the 
southern  end  of  the  wall ;  the  other,  at  the  northern  end, 
between  Broadway  and  21st  St.  At  each  of  these  points 
the  Gulf  waters  undermined  the  structure,  hollowing  out 
the  sand  until  the  piles  upon  which  the  wall  rested  were 
exposed  to  view.  But  with  the  return  of  the  tide  these 
gaps  were  refilled  with  sand  and  not  a  fault  developed 
in  the  wall.  Although  the  seawall  was  not  damaged, 
some  injury  was  caused  by  the  material  which  was  swept 
through  the  two  temporary  gaps  beneath  the  wall. 

Effect  of  Water  Overtopping  Seawall 
Further  injury  was  Avrought  to  the  backfill  and  pave- 
ments behind  the  seawall  by  the  tremendous  masses  of 
water  that  were  projected  over  the  seawall  to  a  distance 
of  200  ft.  or  more.  Where  this  occurred  pavements  were 
undermined  and  the  backfill  was  washed  out,  forming  a 
wide  stretch  of  beach  behind  the  wall. 

It  should  be  explained,  in  passing,  that  upon  the  com- 
pletion of  the  seawall  the  United  States  Government  back- 
filled that  portion  of  the  structure  for  the  building  of 
which  it  was  responsible.  Unfortunately,  as  recent  events 
have  proved,  the  Galveston  authorities  failed  to  continue 
the  backfill  as  far  cityward  as  was  needed,  so  that  when 
the  waters  of  the  Gulf  were  driven  before  the  hurricane 
of  Aug.  16  they  overleaped  the  wall,  tore  up  the  backfill, 
and  worked  havoc  with  the  streets  and  boulevards  in  the 
vicinity. 

Where  there  was  sufficient  backfill  to  prevent  the  over- 
falling  water  from  getting  under  it,  as  at  25th  St.,  damage 
to  the  pavement  was  prevented  and  the  boulevard  is  in 
surprisingly  good  condition. 

The  damage  to  backfill  and  pavement  caused  by  the 
water  which  passed  through  one  of  the  gaps  beneath  the 
wall  was  studied  by  the  writer  at  23rd  St.  Here  the  back- 
WUwas  washed  out  and  silt  swept  in  by  the  inrushing 

•Civil  Engineer,  Dallas,  Tex. 


water,  thus  forming  a  beach  several  hundred  feet  wide. 
So  far  as  could  be  discovered  by  an  examination  the 
seawall  here,  on  both  the  Gulf  and  the  island  side,  is  in  as 
perfect  condition  today  as  when  completed.  At  19th  St. 
the  seawall  was  also  found  intact,  but  the  overfall  of  the 
water  undermined  the  pavement  and  caused  it  to  settle.  • 

Complete  the  Seawall  and  Raise  the  City 

One  great  lesson  was  demonstrated  to  the  Galveston 
people,  and  that  is  the  necessity  of  completing  the  seawall 
about  the  entire  city  front,  then  raising  the  level  of  the  city 
above  the  level  of  the  top  of  the  seawall.  Had  Galveston 
been  above  the  level  of  the  present  seawall  during  the  hur- 
ricane of  Aug.  16,  the  water  damage  to  the  city  would 
have  been  very  slight,  for  the  overfall  would  then  have 
drained  back  into  the  bay  on  the  one  hand  and  into  the 
Gulf  on  the  other,  and  the  water  damage  caused  in  the 
central  portion  of  the  city  would  have  been  comparatively 
slight.  The  water  damage  to  the  business  district  of  the 
city  was  surprisingly  small  considering  the  violence  and 
duration  of  the  storm. 

In  1900  the  waves  from  the  Gulf  swept  the  city,  which 
then  had  no  seawall  to  protect  it.  This  caused  the  tremen- 
dous loss  of  life  and  property  which  occurred  at  that  time. 
During  the  recent  storm  the  water  that  rose  in  the  city 
from  the  bay  was  caused  by  the  pressure  of  the  waters  from 
the  Gulf.  There  was  no  wave  motion  in  the  streets  of  the 
city  in  1915,  as  was  the  case  in  1900. 

It  is  probable  that  the  seawall  will  be  extended,  entirely 
encircling  the  city,  and  the  city  raised  above  the  level  of 
the  top  of  the  wall. 

Earth-Fill  Causeway  Destroyed 

Although  the  seawall,  or  outer  line  of  defense,  saved 
the  city  from  destruction  and  proved  its  own  integrity,  the 
city's  only  line  of  communication  with  the  mainland  was 
not  only  broken  but  in  larger  part  destroyed.  The  only 
portion  remaining  intact  is  the  2450  ft.  of  28  reinforced- 
concrete  arches,  70-ft.  span,  and  the  rolling-lift  steel  bridge 
of  100-ft.  span  in  the  center  of  the  arches.  This  part  of 
the  causeway  was  practically  undamaged. 

Had  the  entire  causeway  been  of  reinforced  concrete. 
Galveston  would  not  have  been  cut  off  from  the  mainland 
and  her  water  and  food  supply  would  not  have  been  re- 
duced to  the  low  point  that  was  brought  about  by  the 
demolition  of  the  two  end  sections. 

From  this  permanent  structure  a  "protected  roadway" 
extended  eastward  approximately  37  ft.  to  the  mainland 
and  westward  for  about  4500  ft.  to  Galveston  Island. 
Both  these  sections  were  demolished. 

These  protected  roadways  consisted  of  sand-and-gravel 
fdls  119  ft.  wide  on  top,  with  their  side  slopes  protected 
by  6-in.  concrete  slabs.  The  toes  of  this  slope  paving 
rested,  on  each  side,  upon  tongue-and-grooved  reinforced- 
concrete  piling.  After  the  piles  were  driven  the  grooves 
were  poured  full  of  concrete,  thus  forming  a  solid  wall. 
The  concrete  sheetpiling  was  then  capped. 

So  far  as  could  be  discovered,  the  lines  of  concrete 
piling  were  intact  at  every  point,  but  the  sand-and-gravel 
fill  was  scooped  out  by  the  action  of  the  water,  letting  down 
the  concrete  slabs. 

As  has  been  said,  the  reinforced-concrete  arch  section 
of  the  causeway  is  practically  uninjured.  Not  a  break- 
was  found  in  piers  or  in  arches. 
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The  view  on  this  page  shows  a  recent  stage  in  the  con- 
struction of  the  46th  St.  piers  on  the  North  River,  New 
York  City.  The  inside  of  the  huge  coffer-dam  is  shown 
with  the  drilling  and  blasting  going  on  in  the  rock  bottom 
of  the  river.  This  coffer-dam,  as  described  in  Engineer- 
ing News  of  July  23,  1914,  p.  212,  consists  of  a  series  of 
connected  cylinders  made  up  of  interlocking  steel  sheet- 
piles,  the  cylinders  being  filled  with  earth  so  as  to  form 


The  River  des  Peres,  which  runs  through  the  western 
part  of  the  city  of  St.  Louis,  however,  caused  considerable 
damage.  This  river,  which  has  a  drainage  area  of  about 
110  sq.mi.,  practically  a  quarter  of  which  is  in  St.  Louis 
itself,  broke  all  records  for  high  water,  overtopping  nearly 
all  of  its  crossing  bridges  except  the  high  concrete  arch 
at  Clayton  Road.  All  street-car  traffic  and  trains  to  the 
west  were  suspended,  and  the  driveway  on  Clayton  Road 
was  for  over  12  hr.  the  only  communication  line  across 
the  stream.     In  the  West  End  residence  district  of 


A 


INSIDE  OF  THE  60-FT.  COFFER-DAM  HOLDING  THE  NORTH  RIVER  AT  46TH  ST.,  NEW  YORK  CITY 


a  solid  wall.  In  addition  the  inside  and  the  outside  of  this 
wall  are  heavily  backed  with  riprap,  as  shown  in  the  view. 

The  dam  is  now  holding  back  about  60  ft.  of  water, 
with  comparatively  little  leakage. 


The  damage  done  by  the  recent  storm  in  and  around 
the  Gulf  was  largely  localized  and  resulted  almost  en- 
tirely from  the  wind.  In  Missouri,  however,  the  concen- 
trated rain  of  Aug.  19-20  caused  considerable  damage  in 
and  around  St.  Louis.  The  record  for  the  24  hr.  between 
7  p.m.,  Aug.  19,  and  7  p.m.,  Aug.  20,  shows  a  maximum 
in  St.  Louis  of  9.35  in.  with  a  wind  velocity  of  48  mi. 
per  hr.  This  is  a  rainfall  nearly  double  any  previous 
24  hr.  record  in  St.  Louis.  The  fall  was  fairly  steady  and 
the  intensity  was  not  exceptional.  Consequently,  little 
more  sewer  trouble  was  reported  than  from  the  heavy 
short  rains  during  the  summer. 


St.  Louis  the  river  flooded  from  half  a  mile  to  a  mile 
wide,  tore  up  some  wood-block  pavements  and  washed  out 
several  of  the  small  street  bridges.  Although  plans  for 
controlling  the  stream  had  been  prepared,  no  money  had 
ever  been  appropriated  for  the  work.  It  is  thought  that 
now  the  stream  control  will  be  undertaken  at  a  cost  of 
about  $5,000,000. 

Later  in  the  week,  the  Meramec  River,  which  empties 
into  the  Mississippi  just  south  of  St.  Louis,  was  in  flood 
because  of  the  same  rainstorm.  This  river  rose  many  feet 
and  spread  over  a  considerable  area  of  the  lowland,  caus- 
ing some  damage  to  summer  residences  on  its  banks. 

% 

Bay9s  Rainfall  of  O^ef  15  H^c 

A  precipitation  of  15.45  in.  for  the  24  hr.  ending  5  p.m., 
Aug.  2,  was  recorded  in  St.  Petersburg,  Fla.,  on  the  rain- 
gage  maintained  by  the  Evening  Independent  for  the  use 
of  the  United  States  Weather  Bureau.    The  first  phase 
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of  the  storm  lasted  only  a  few  minutes.  The  heavy  pre- 
cipitation commenced  at  8  p.m.,  Aug.  1,  and  ended  about 
1  a.m.  the  following  clay.  From  that  timj  to  1:30  p.m. 
there  were  only  intermittent  light  showers.  L.  W.  Brown, 
\rho  furnishes  us  with  this  information,  states  that  it  is 
safe  to  say  that  not  much  more  than  y2  in.  of  rain  fell 
outside  the  12,hr.  period  from  8  p.m.  to  8  a.m.  There  was 
practically  no  wind  accompanying  the  rain.  Periodic 
readings  were  not  taken. 

The  greatest  damage  in  the  city  was  clone  to  brick  pav- 
ing, especially  where  the  paving  ended  along  the  water- 
front; here  it  was  undermined  to  a  considerable  extent. 
Similar  damage  was  done  to  the  brick  paving  of  a  boule- 
vard surrounding  Mirror  Lake— a  10-acre  body  of  water 
located  m  the  north-central  part  of  the  town.  There  was 
a  rise  in  the  lake  during  the  night  of  about  7  ft.  Drain 


About  300  acres  of  land  has  been  purchased,  most  of 
which  is  low-lying  and  will  require  considerable  drainage 
but  little  excavation.  A  topographic  survey  of  the  plot 
has  been  made  by  Stonestreet  &  Ford,  414  Louisville 
Trust  Building,  Louisville,  engineers  for  the  speedway 
company.  The  cost  of  all  improvements  is  estimated  at 
between  $250,000  and  $300,000.  It  is  intended  to  have 
the  track  completed  by  the  spring  of  1916. 

ES&irleffla- Raves?  Draw  Replaced 

The  accompanying  view  shows  a  stage  in  the  process 
of  floating  out  the  old  drawbridge  of  the  Third  Ave  and 
Second  Ave.  Elevated  R.R.  bridge  across  the  Harlem  River 
in  New  York  City  and  floating  in  the  new  double-deck 
drawbridge  which  will  carry  four  tracks  for  the  revised 


Looking  north,  Sunday,  Aug-.  22,  1915. 


REPLACING  HARLEM  RIVER  ELEVATED  RAILWAY 


Mdi£  a?^fbtHadgdeoua^^SS^iS  ^-££&S£{&™l»e   ^   "uilt   1878.  New 


SWINGBRIDGE 


pipes  from  the  lake  and  storm  sewers  in  the  streets  were 
far  too  small  to  handle  the  runoff.  Booker  Creek,  nor- 
mally a  small  stream  flowing  through  the  southwestern 
part  of  the  town,  went  out  of  banks,  and  washed  out  ap- 
proaches to  several  concrete  bridges,  and  carried  away 
some  of  the  weaker  bridges  crossing  it.  Portions  of  con- 
crete wall  along  this  stream  in  the  Roser  Park  section  were 
washed  out    The  total  damage  is  estimated  at  $25,000. 

Outside  of  St.  Petersburg  the  roads  were  badly  washed 
and  most  of  the  small  bridges  were  carried  out.  These 
roads  were  constructed  principally  of  marl— which  is 
really  httle  more  than  a  good  stiff  clay.  They  are  not 
being  permanently  repaired,  as  it  is  the  intention  to 
pave  them  with  brick  during  the  next  few  months 

1  he  telephone  system  was  crippled  for  one  day,  mainly 
through  trouble  with  the  underground  cables.  Interurban 
ear  lines  were  also  out  of  operation  for  one  day,  on  account 
of  washed-out  bridges.  The  traffic  on  two  railways, 
touching  at  this  town,  was  stopped  for  about  the  same 
length  of  time. 

The  rain  Was  general  in  Florida,  but  particularly  severe 
m  the  southern  portion  of  the  state. 


Pirojecfted  Atmtl©m@fefl31©  Speed- 
way f©^  JLotiafisvfiMep  WLya 

lanSrarLbeing  PrePared  b.y  a  company  organized  by 
George  L.  Martin,  237  South  Fifth  St.,  Louisville,  Kyi 
tor  the  construction  of  a  2-mi.  automobile  racetrack  near 
he  present  Douglas  Park  horse-racing  track.    The  new 
18  t0  haV6,a  pknk  floor  on  concrete  walls,  ac- 
VTe??L?^nS-    F°Ur  £randst^ds  with  a  seat- 
ing capacity  of  15,000  each  are  to  be  built 


elevated  lines  now  under  reconstruction.  The  moving 
took  place  Sunday,  Aug.  22,  1915,  on  one  tide.  A  descrip- 
tion of  the  method  of  transferring  the  spans  will  appear 
m  the  next  issue  of  Engineering  Neute. 

m 

Ordaiaaiae©         Fair©  §affegTuaa2»ds 

In  continuation  of  the  work  on  the  revision  of  the 
Building  Code  of  New  York  City,  Rudolph  P.  Miller,  ex- 
pert to  the  building  committee  of  the  Board  of  Alder- 
men, has  drafted  an  ordinance,  "Safeguards  Against  the 
Spread  of  Fire,"  replacing  the  old  section,  "Fire  Walls 
and  Shafts." 

Fire  walls  are  required  to  be  constructed  like  exterior 
walls.  Openings  are  restricted  to  80  sq.ft.  in  area  and 
must  be  provided  on  each  side  of  the  wall  with'  approved 
automatic  fire  doors. 

Fire  partitions  (providing  an  area  of  refuge)  must  be 
8  m.  thick  if  brick  or  4  in.  if  reinforced  concrete.  Shafts 
over  9  sq.ft.  m  area  must  be  walled  with  fire  partitions 
If  not  over  9  sq.ft.  they  may  be  walled  with  2-in.  file  con- 
crete or  the  like,  properly  tied.  Existing  elevators  in 
nonfireproof  public  buildings  are  required  to  be  inclosed 
the  same  as  new  elevator  shafts. 

Fire  doors  (or  shutters)  or  fire  windows  are  required 
on  openings  above  the  first  story  in  fireproof  and  non- 
fireproof  business  buildings  which  are  more  than  40  ft. 
m  height,  unless  any  such  openings  are  more  than  30  ft. 
from  any  other  exterior  opening  or  more  than  50  ft.  above 
the  adjoining  roof.  Openings  to  fire  escapes  will  practi- 
cally have  to  be  built  of  fire  windows  inasmuch  as  the 
fire  shutters  or  fire  doors  that  might  be  provided  must  be 
made  self-closing  and  so  arranged  as  not  to  obstruct.  A 
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provision  is  made,  suggested  by  the  National  Board  of 
Fire  Underwriters,  that  wherever  in  buildings  over  40  ft. 
high  no  fire  windows  are  called  for,  a  3-ft.  space  of  solid 
masonry  must  be  left  between  the  top  of  one  window  and 
the  sill  of  the  window  above  it.  It  is  also  provided  for 
that  all  fire  doors  and  shutters  shall  be  closed  at  night 
by  the  tenants,  unless  equipped  with  automatic  devices. 

Wire  glass  when  permitted  or  required  must  be  used 
in  panes  not  greater  than  720  sq.in.  and  must  be  at  least 
1/4  in.  thick. 


The  rank  of  the  different  domestic  ports  in  handling 
the  unprecedented  foreign  trade  of  the  United  States  in 
the  fiscal  year  ended  June  30,  1915,  is  indicated  by  the 
following  compilation  prepared  by  the  Bureau  of  Foreign 
and  Domestic  Commerce  of  the  Department  of  Commerce. 
It  shows  that  ten  districts  handled  85  per  cent,  of  the 
total  trade.  New  York  alone  is  credited  with  48  per 
cent.,  having  increased  its  leadership  during  the  year. 
In  1914,  45  per  cent,  passed  through  its  custom  house. 

The  following  table  shows  the  total  trade  of  the  10 
leading  customs  districts  as  indicated  by  the  commerce 
passing  through  the  custom  houses  at  their  leading  ports, 
with  comparisons  covering  the  fiscal  years  1914  and  1915 : 

Total  Foreign 

Trade  ^Imports — s  , — Exports — s 

1914  1915  1914  1915  1914  1915 

Ports  and  Districts  (In  Millions  of  Dollars) 

New  York                       1905  2125  1040  931  865  1194 

New  Orleans                     283  289  89  80  194  209 

Boston                                226  260  160  153  66  107 

Galveston                           268  240  12  10  256  230 

Philadelphia                       161  164  96  73  65  91 

San    Francisco                  130  158  67  76  63  82 

Baltimore                           144  157  34  25  110  132 

Detroit                                129  143  26  25  103  118 

Seattle-Tacoma                 110  136  55  68  55  68 

Buffalo                                118  105  30  31  88  74 

Total,  10  districts.  .  3474  3777  1609  1472  1865  2305 
Total,  all  other   785        666        285        202        500  464 

Grand   totals   4259      4443      1894      1674      2365  2769 


in  1914  was  19,200,000  sq.yd.;  in  1909  it  was  only  364,000  sq.yd. 
In  addition  to  discussing  the  engineering  -details  of  con- 
struction, the  bulletin  calls  attention  to  the  fact  that  ordinarily 
from  one-third  to  one-half  of  the  total  cost  of  constructing  a 
concrete  pavement  is  for  labor  after  the  materials  are  de- 
livered. This  emphasizes  the  importance  of  efficient  organ- 
ization and  proper  equipment.  Failure  to  take  these  factors 
into  consideration  frequently  results  in  adding  from  10  to  20 
per  cent,  to  the  cost  of  a  concrete  pavement. 

The  Production  of  Spelter  in  the  United  States  for  the  first 
six  months  of  1915  amounted  to  207,634  tons  'made  from  do- 
mestic ores  and  8898  tons  from  foreign  ores,  a  total  of  216,534 
tons,  as  compared  with  177,991  tons  for  the  preceding  six 
months  and  175,058  tons  for  the  first  six  months  of  1914, 
according  to  C.  E.  Siebenthal  of  the  United  States  Geological 
Survey.  In  addition  there  was  produced  by  distillation  from 
drosses  and  skimmings  13,546  tons  of  secondary  spelter.  No 
statistics  were  obtained  of  the  spelter  produced  by  remelting 
skimmings,  drosses,  etc.,  but  it  was  probably  not  less  than 
12,000  tons.  The  total  output  of  specter  from  both  ore  and 
skimmings  was  therefore  about  242,000  tons,  or  at  the  rate  of 
484,000  tons  per  year.  The  number  of  retorts  in  operation  in 
June,  1915,  was  about  127,000.  Additional  retorts  to  the  num- 
ber of  over  32,000  have  since  been  completed,  are  under  con- 
struction, or  are  planned.  The  apparent  domestic  consump- 
tion for  the  first  six  months  of  1915  was  160,906  tons. 

The  Illinois  Road  Law,  known  as  the  Tice  Road  Law,  has 
been  amended  so  that  the  county  boards  now  have  the  power 
to  determine  the  type  of  pavement  to  be  constructed  in  their 
respective  counties.  This  was  formerly,  and  more  properly 
the  duty  of  the  State  Highway  Department,  which,  with  its, 
experienced  and  technically  trained  staff,  is  better  equipped 
to  determine  the  most  economical  type  of  road  surfacing  and 
less  liable  to  be  influenced  by  agents  for  particular  road- 
building  materials.  An  amendment  provides  that  full  infor- 
mation as  to  the  cost  of  different  types  of  construction  shall 
be  published  before  the  county  board  decides  what  material 
shall  be  used.  Provision  has  been  made  in  the  law  so  that 
the  county  boards  may  purchase  various  kinds  of  high-priced 
machinery  and  lease  it  to  the  townships.  It  has  been  proved 
that  few  townships  can  afford  to  purchase  their  own  machin- 
ery of  this  class  (tractors,  rollers,  etc.).  Road  dragging  by 
the  townships  is  compulsory.  From  $3  to  $5  per  mile  must 
be  used  for  this  purpose  every  year.  The  recent  legislature 
appropriated  $2,000,000,  and  as  much  more  is  to  be  raised  by 
the  counties  for  state-aid  road  work,  so  that  $4,000,000  is 
available  for  highway  work  in  Illinois  during  the  next  two 
years. 


Of  54  Water-Treatment  Plants  in  New  Jersey  in  the  middle 
of  the  present  year,  23  were  filters  for  protection  against 
water  pollution,  22  were  plants  for  iron  removal,  1  was  for 
the  removal  of  carbon  dioxide,  and  8  were  for  disinfection 
purposes. 

Bids  for  Reconstructing-  Compton  Hill  Reservoir,  St.  Louis, 
Mo.,  received  on  Aug.  13,  1915,  ranged  from  $280,187  to  $385,- 
615;  the  estimated  cost  was  $410,000.  The  lowest  bid  was  sub- 
mitted by  the  Hiram  Lloyd  Building  &  Construction  Co.  E.  E. 
Wall  is  water  commissioner. 

Reinforced-Concrete  Retaining  Walls  totaling  1 V2  mi.  in 
length  will  be  used  in  raising  portions  of  the  levees  of  the 
Kaw  Valley  Drainage  District,  Kansas  City,  Kan.  (see  "Engi- 
neering News"  of  Aug.  19,  1915,  p.  382).  Bids  for  these  walls 
are  to  be  received  on  Sept.  3.  S.  H.  McNeil  is  chief  engineer 
of  the  Kaw  Valley  Drainage  Board. 

United  States  Naval  Radio  Stations  now  number  47,  of 
which  21  are  open  to  commercial  messages,  while  the  others 
are  reserved  for  official  business  only.  A  station  at  Point  Isa- 
bel, Tex.,  and  a  Great  Lakes  training  school  station  are  under 
construction.  Plans  have  been  made  for  radio  communication 
between  San  Francisco  and  Manila  by  way  of  Honolulu,  but 
work  on  this  project  will  not  be  commenced  until  fall. 

The  Topographic  Survey  of  Ohio  will  be  completed,  accord- 
ing to  present  estimate,  by  the  end  of  1915.  Only  a  small 
strip  in  the  southwestern  part  of  the  state  remains  to  be  sur- 
veyed. The  work  is  being  carried  on  jointly  by  the  United 
States  Geological  Survey  and  the  State  of  Ohio.  Prof.  C.  E. 
Sherman  of  the  department  of  civil  engineering  of  Ohio  State 
University  is  inspector  for  the  state  in  the  work,  which  has 
been  in  progress  since  1900.  The  scale  of  the  map  made  from 
the  survey  is  1  in.  to  the  mile. 

Increased  Mileage  of  Concrete  Roads — According  to  a  new 
bulletin  of  the  United  States  Department  of  Agriculture,  the 
estimated  amount  of  concrete  pavement  in  the  United  States 


Mr.  J.  H.  Lendi,  formerly  assistant  to  Mr.  A.  G.  Carlson, 
Mechanical  Engineer  of  the  Universal  Portland  Cement  Co., 
Chicago,  has  been  made  Electrical  Engineer  in  the  engineer- 
ing department  of  that  company. 

Mr.  George  F.  Stickney,  M.  Am.  Soc.  C.  E.,  former  Consult- 
ing Engineer  of  the  Lake  Erie  and  Ohio  River  Canal  Board, 
Pittsburgh,  Penn.,  has  opened  an  office  in  the  Arkay  Bldg., 
Albany,  N.  Y.,  for  the  general  practice  of  civil  enginering. 

Dr.  John  W.  M.  Bunker  has  resigned  from  the  department 
of  hygiene  and  sanitation  of  Harvard  University  to  organize 
and  direct  the  bacteriological  research  department  of  the 
Scientific  Laboratories  of  the  Digestive  Ferments  Co.,  Detroit, 

Mich. 

Mr.  Charles  Upham  is  Chief  Engineer  of  the  Coleman  du 
Pont  Road,  Inc.,  with  offices  in  Wilmington,  Del.  Work  on  the 
Coleman  dvr  Pont  road  has  been  resumed,  and  approximately 
20  mi.  of  concrete  pavement  will  be  put  under  construction 

before  Nov.  1. 

Mr.  Joseph  A.  Caviezal,  Superintendent  of  the  Alabama, 
Tennessee  &  Northern  R.R.,  York,  Ala.,  has  been  promoted  to 
be  General  Superintendent,  with  headquarters  at  York.  The 
office  of  Superintendent  has  been  abolished,  and  Mr.  Caviezal 
will  be  in  charge  of  the  operating  and  maintenance  depart- 
ments. 

Mr.  G.  R.  G.  Conway,  M.  Can.- Soc.  C.  E.,  whose  resignation 
as  Chief  Engineer  of  the  British  Columbia  Electric  Ry.  Co., 
Ltd.,  and  the  Vancouver  Power  Co.  was  noted  in  "Engineering 
News"  of  July  15,  has  opened  an  office  at  409  Royal  Bank 
Bldg.,  Toronto,  for  the  general  practice  of  civil  and  hydraulic 
engineering. 

Mr.  Howard  B.  Waha,  who  graduated  in  civil  engineering 
from  the  Pennsylvania  State  College  in  1909,  and  who  has 
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been  employed  in,  engineering-  work  wtih  the  United  States 
Forest  Service  in  New  Mexico  and  Arizona  since  graduation, 
has  accepted  the  position  of  Assistant  Professor  of  forest  en- 
gineering in  the  New  York  State  College  of  Forestry,  Syracuse 
University. 

Mr.  Kenneth  A.  Heron,  formerly  connected  with  the  Mo- 
desto Irrigation  District,  has  been  appointed  Chief  Engineer 
of  the  Goose  Lake  Valley  Irrigation  Co.,  Lakeview,  Ore.  This 
company  has  an  irrigation  system  under  construction  that 
will  ultimately  include  a  large  part  of  the  Goose  Lake  Valley 
in  Oregon.  About  15,000  acres  will  be  brought  under  irriga- 
tion very  soon. 

Mr.  H.  C.  Phillips,  M.  Am.  Soc.  C.  E.,  whose  resignation  as 
Valuation  Engineer  of  the  Atchison,  Topeka  &  Santa  Fe  Ry. 
was  noted  in  "Engineering  News"  of  Aug.  12,  has  been  ap- 
pointed Assistant  General  Secretary  (and  not  Assistant  Sec- 
retary, as  noted  previously)  of  the  Presidents'  Conference 
Committee  on  Federal  Valuation,  with  offices  in  the  Commer- 
cial Trust  Bldg.,  Philadelphia,  Penn. 

Messrs.  Henry  A.  Wise  Wood  and  Elmer  A.  Sperry  have 
been  selected  by  the  American  Society  of  Aeronautic  Engi- 
neers as  members  of  the  Civilian  Advisory  Board  of  the 
United  States  Navy.  Mr.  Wood  is  President  of  the  society 
and  was  a  member  of  the  aerodynamics  laboratory  committee 
appointed  by  President  Taft  in  1912.  Mr.  Sperry  is  the  in- 
ventor of  the  Sperry  gyroscopic  stabilizer  for  aeroplanes,  which 
a  year  ago  was  awarded  the  first  prize  of  $10,000  by  the 
French  Government. 

Mr.  Farley  Gannett,  Assoc.  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  of  Harrisburg,  Penn.,  and  recently  Engineer  of  the 
Water  Supply  Commission  of  Pennsylvania,  has  become  as- 
sociated with  the  Harrisburg  Water  Laboratories,  which  has 
been  organized  for  the  chemical  and  bacteriological  examina- 
tion of  water,  sewage,  trade  wastes,  etc.  The  organization 
consists  of  Mr.  Lesley  McCreath,  Jr.,  member  of  the  firm  of  An- 
drew L.  McCreath  &  Son,  Analytical  and  Consulting  Chemists, 
of  Harrisburg,  who  still  retains  his  interest  in  that  firm;  Dr.' 
George  R.  Moffitt,  City  Chemist  and  Bacteriologist  of  Harris- 
burg Hospital,  and  head  of  the  Moffitt  Bacteriological  Labo- 
ratory. 

Messrs.  Howard  E.  Coffin  and  Andrew  L.  Riker  have  been 
designated  by  the  Society  of  Automobile  Engineers  to  serve 
on  the  Civilian  Advisory  Board  of  the  United  States  Navy,  at 
the  request  of  Secretary  Daniels.  Mr.  Coffin  is  a  graduate  of 
the  University  of  Michigan,  and  has  been  connected  with  the 
automobile  industry  since  1902.  At  present  he  is  Vice-Presi- 
dent of  the  Hudson  Motor  Car  Co.,  Detroit,  Mich.  Mr.  Riker 
is  well  known  for  his  work  in  the  design  of  heavy  trucks,  par- 
ticularly electric  vehicles.  Both  are  prominent  in  the'  Me- 
chanical Branch  of  the  Association  of  Licensed  Automobile 
Manufacturers,  and  both  are  Past-Presidents  of  the  Society 
of  Automobile  Engineers. 
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A.  V.  Nesbitt  died  Aug-.  5  at  the  home  of  his  sister  in 
Boerne,  Tex.,  at  the  age  of  55  years.  He  was  born  in  England 
and  came  to  the  United  States  when  a  young  man.  For  a 
number  of  years  he  was  engaged  in  railway  surveying 
throughout  the  Southwest.  Later  he  went  to  Mexico  as  a 
railway  locating  engineer.  Of  late  years  he  had  been  con- 
nected with  the  Pearson  Engineering-  Corporation,  for  which 
he  made  many  preliminary  reports  on  various  projects  in 
Brazil,  Spain  and  Mexico. 

Mendes  Cohen,  whose  death  was  noted  in  "Engineering 
News"  of  last  week,  was  an  honorary  member  of  the  Engi- 
neers' Club  of  Baltimore.  The  biographical  sketch  given 
should  have  been  supplemented  by  mention  of  the  service 
rendered  the  City  of  Baltimore  by  his  disinterested  and  active 
efforts  as  Chairman  of  the  Sewerage  Commission  of  that  city 
from  1903  to  1909  to  introduce  a  modern  system  of  sewerage. 
During  these  six  years  Mr.  Cohen  without  compensation  de- 
voted his  untiring  energy  to  the  interests  of  the  city  to  which 
he  was  strongly  attached,  and  the  investigation  was  probably 
the  most  comprehensive  one  that  had  been  made  up  to  that 
time  for  any  American  city.  For  many  years  and  until  over 
!>0  he  was  active  in  the  management  of  the  Maryland  Histor- 
ical Society,  first  as  Corresponding-  Secretary  and  then  as 
president.  Mr.  Cohen  was  a  man  of  great  depth  of  character 
high  ideals,  and  of  broad  and  liberal  views.  In  manner  he 
was  a  gentleman  of  the  old  school,  dignified  but  sympathetic 
to  a  marked  degree,  winning  the  esteem  and  affection  of  his 
large  circle  of  friends.— Kenneth  Allen,  New  York  City 
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COMING  MEETINGS 

NEW  ENGLAND  WATER  WORKS  ASSOCIATION 

?}■  Z"9™  Convention  in  New  York  City.  Secy  WilH.-rl 
Kent,  Narragansett  Pier,  R.  I.  J  '  vviuara 

TRAVELING  ENGINEERS'  ASSOCIATION 

Sept.  7-10     Annual  meeting  in  Chicago.    Secy,  W  O  Thorn., 
son,  N.  Y.  C.  R.R.,  East  Buffalo,  N.  Y.  lnomp 

NORTHWESTERN  ROAD  CONGRESS 

°MilwIuk&  Wis"  RaPidS'  IOWa'     SeCy  '  Jas'  R  Ke<*"a»' 

A  OntRI?^  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS 
Uct.    12-14.     Annual    convention    at    Davton,    Ohio  Seov 
Charles  Carroll  Brown,  702  Wulsin  Bldg,  Indianapolis,  Ind. 


SAN  FRANCISCO  MEETINGS 

INSTITUTE  OF  RADIO  ENGINEERS 

Sept.  13-1S.    Secy.,  David  Sarnoff,  71  Broadway,  New  York. 
PAN-AMERICAN  ROAD  CONGRESS 

SeiP50  Nailau^-N^Y^k'^fty110"1  BUiUlerS 
AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

New  York  City:'  ChaHes  Warren  Hunt,  220  West  57th  St., 

AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS 

York  City.        y"  CalVi"  W"  RiC6'  29  West  89th  St.,  New 

A^RI?^^IN|TITUJE  OF  MINING  ENGINEERS. 

York  City  ''  Bradley  Stoughton,  29  West  39th  St.,  New 

A^ERI™  INSTITUTE  OFELECTRICAL  ENGINEERS 

York  City  Hutchinson,  29  West  39th  St,  New 

AMERENJg™IersETY    OP    HEATING    AND  VENTILATING 
STork6City.  SeCy"  X  J'  Blackmoi'e-  29  West  39t'i  St.,  New 
AMERICAN  ELECTROCHEMICAL  SOCIETY 

Be\hle"hem,SpeynnJ-  W'  Richards'  LehiS"  University,  South 

NATIONAL  DRAINAGE  CONGRESS 
Sept.  17-21, 

INTERNATIONAL  IRRIGATION  CONGRESS 

Sept.  20.    Secy.,  Arthur  Hooker,  Sacramento,  Calif. 

MINING  AND  METALLURGICAL  SOCIETY  OF  AMERICA 

Sept.  20.  Secy.,  F.  P.  Sharpless,  52  Broadway,  New  York  City. 
PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES 

cPisco?  Calif  X'    SeCy-  Le°  V-  Merle>  Ferry  Bldg.KsIn  Fran- 

AMERICAN  MINING  CONGRESS 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 
INTERNATIONAL  ENGINEERING  CONGRESS 

FaJrnft-mJ-  4"  Ca"e11'  .Secy-  Comm.  of  Management, 
I*  oxcrof t  Bldg.,  San  Francisco. 

INTERNATIONAL  ASSOCIATION  OF  BRIDGE  AND  STRTTO 
TURAL  IRON  WORKERS.  nniu^n  ainli  MKUL- 

Sept     20-30      Secy     Harry    Jones,    American    Central  Life 
Bldg.,  Indianapolis,  Ind. 

AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS 
Sept.  21  and  22.    Secy.,  F.  M.  White,  Madison,  Wis. 

A^ERICAN  S°.CIEoTY  CF  REFRIGERATING  ENGINEERS. 
Sept  23  and  24.   Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
dt> . 

AMERICAN  MINE  SAFETY  ASSOCIATION 

Piit!buragh,  PennSeCy"  H'   M'  Wilson,  ' Bureau  of  Mines. 
AMERICAN  ASSOCIATION  OF  REFRIGERATION 

St'   Chacnago24'lllSeCy''  J'  F'  Nickerson>  431  South  Dearborn 

ILLINOIS  GAS  ASSOCIATION 

SeIdams  St!j0CUhicagomeiritin&'    S6Cy"  H'  H   C'a'k'  72  West 

SAFETY  CONFERENCE. 
Sept.  27-30. 

INTERNATIONAL  GAS  CONGRESS. 

Se§}'  2J  to  ,?ct;  1A,J  Secy-  George  C.  Ramsdell,  29  West  39th 
St..  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

SeSf  \7,  to  °,ct\  !•    Secy.,  George  C.  Ramsdell,  29  West  39th 
bt.,  New   lork  City. 

AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION 

City"9'     SeCy''  E-  B-  Burritt.  8  West  40th  St., '  New  York 

AMERASSOCIATIONTRIC      EAILWAY  MANUFACTURERS' 

0c4'  4r9^-.Secy-'  H-  G-  McConnaughy,  165  Broadway,  New 
York  City. 

AMERICAN    ELECTRIC    RAILWAY    ENGINEERING  ASSO- 
CIATION. 

Oct.  4-9.     Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 
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AppMeor&ces  ai&et  Material! 


Drill  Attachment  for  Driving  Spikes 

The  McKiernan-Terry  Drill  Co.,  New  York  City,  has  placed 
on  the  market  a  special  attachment  for  its  B-l  pneumatic- 
hammer  drill,  which  facilitates  the  use  of  the  drill  for  driving 
spikes  in  dock,  crib  or  any  heavy  timber  construction.  The 
attachment,  which  holds  the  head  of  the  spike,  may  be  re- 


New  Pipe  and   IVut  Wrench 

A  new  design  of  quick-acting  pipe  and  nut  wrench,  known 
as  the  "Hayward  Automatic,"  and  shown  in  the  accompanying 


ATTACHMENT  TO  SMALL  PNEUMATIC  HAMMER  DRILL 
FOR  DRIVING  SPIKES  IN  TIMBERS 

moved  and  the  drill  used  for  rock-drilling  if  desired.  The 
following  are  the  essential  specifications:  Length  overall,  22 
in.;  cubic  feet  of  air  per  minute  at  80-lb.  pressure,  70;  size 
of  hose,  %  in.;  size  of  hexagon  steel,  1  in.;  weight  complete, 
55  lb.;  cost,  $85  net. 

*  *  * 

A  New  Type  of  Diesel  Oil  Engine 

Improvements  on  the  Diesel  oil  engine,  invented  by  Leonard 
B.  Harris,  of  Philadelphia,  have  been  embodied  by  the  South- 
wark  Foundry  &  Machine  Co.,  of  Philadelphia,  in  a  new 
engine  which  is  being  built  for  marine  and  stationary  service. 
The  Harris  engine  is  a  two-stroke-cycle  engine  in  which  the 
scavenging  pump  generally  used  on  European  Diesel  engines 
is  replaced  by  a  stepped  piston,  of  which  the  upper  and  smaller 
diameter  is  the  piston  of  the  oil-engine  cylinder  and  the  lower 
and  larger  diameter  acts  as  an  air  compressor  and  also  as  a. 
cross-head  and  guide  for  the  engine  piston.  These  air-com- 
pressing pistons  are  likewise  used  for  starting  the  engine,  so 
that  compressed  air  is  not  discharged  into  the  oil-engine 
cylinder  to  cause  its  refrigeration  just  previous  to  the  entry 
of  the  fuel.  Another  important  feature  of  the  Harris-Diesel 
engine  is  that  there  are  no  valves  in  the  cylinder  head,  except 
the  atomizer  which  introduces  the  fuel.  The  scavenging  air 
is  introduced  near  the  bottom  of  the  cylinder  as  the  piston 
completes  its  stroke.  By  this  construction  the  engine  is  able 
to  start  under  load  like  a  steam  engine. 

One  of  these  engines  has  recently  been  installed  on  the 
yacht  "Southwark,"  owned  by  C.  P.  Vauclain.  This  boat  is  98 
ft.  long  and  of  16  ft.  beam;  the  engine  is  of  about  240  hp. 
During  a  trial  trip  on  June  26  a  run  of  35  mi.  was  made  at  a 
speed  of  12  mi.  per  hr.  on  about  29  gal.  of  Mexican  oil. 

*  *  * 

Automatic  Control  of  Gas  Lamps 

Valves  for  the  distant  control  of  gas  lamps  are  being  made 
by  the  Lombard  Governor  Co.,  of  Ashland,  Mass.  These  are 
of  a  so-called  "magnetic"  type,  with  two  electric  circuits  (two 
wires  and  a  pipe  return)  turning  on  and  off  the  gas  and  con- 
trolling the  pilot  flame.  It  was  at  first  intended  to  use  these 
for  control  of  street  lamps  and  a  quite  perfect  clock  was 
developed  for  use  with  them  on  lamp  posts.  The  demand  for 
valves  for  control  of  store  and  building  lamps  was  greater 
than  for  street  lighting,  however. 


QUICK-ACTING  PIPE  AND  NUT  WRENCH 

sketch,  has  been  devised  by  the  Hayward  Wrench  Co.,  700 
Cass  Ave.,  St.  Louis.  Turning  the  wrench  on  the  pipe  or  nut 
automatically  adjusts  its  jaws  and  causes  them  to  grip. 

*  *  * 

A  Three-Wheeled  Fire  Fighter 

A  chemical  engine  suitable  for  small  towns  or  large  in- 
dustrial works  is  being  manufactured  by  the  Davis  Sewing 
Machine  Co.,  Dayton,  Ohio.  It  is  equipped  with  a  special 
Holloway  type  chemical  tank  of  35-gal.  capacity,  200  ft.  of 
F.  D.  chemical  hose,  extension  ladder,  fire  extinguishers,  ax, 
crowbar,  pike  pole,  lanterns,  etc.  The  motor  is  started  by  the 
rider  in  the  saddle  with  a  downward  stroke  on  either  pedal, 
and  it  is  claimed  that  the  machine  can  average  from  30  to 
45  mi.  per  hr.  on  fire  runs.  Its  stream  range  is  equal  to  the 
height  of  a  four-story  building,  .  and  its  extension  ladder 
equipment  will  reach  the  second  story. 

*  *  * 

Pocket-Size  Blasting  Machine 

A  small  blasting  magneto,  capable  of  firing  three  or  four 
electric  blasting  caps,  has  been  developed  by  the  E.  I.  du  Pont 
de  Nemours  Powder  Co.  for  the  convenience  of  coal  miners, 
quar-rymen,  agricultural  blasters,  and  for  those  generally  who 
require  small  blasts.  This  little  instrument  is  4%  in.  high 
by  3%  in.  wide  by  2%  in.  thick,  and  weighs  4%  lb.  It  has 
rounded  edges  and  is  just  the  right  size  and  shape  for  the 


SMALL  BLASTING  MACHINE  WITH  FIRING  KEY  IN  PLACE 
When  key  is  removed  socket-cap  shown  in  left-hand  view 
can  be  screwed  on  keyhole,  to  serve  as  handle;  or  magneto 
may  be  carried  in  pocket 

side  coat  pocket.  In  operating  the  machine  it  is  not  neces- 
sary to  find  a  level  spot  on  which  to  stand  it.  It  is  held  in 
the  left  hand,  the  right  grasping  the  key.  A  sharp  twist  of 
the  key  generates  the  current  and  fires  the  shot.  After  use 
the  key  is  removed  and  the  cap  is  screwed  on,  providing  a 
handle.  The  machine  sells  for  $10  f.o.b.,  Pompton  Lakes, 
N.  J. 
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By  Alfked  D.  Elinn* 


Of  New  York's  great  Catskill  aqueduct,  now  nearly 
completed,  most  structures  are  underground  or  else  they 
appear  simply  as  long  mounds  of  earth  punctuated  by 
occasional  buildings,  housing  sluice  gates  or  other  ap- 
paratus. When  the  works  are  finished,  there  will  be 
bur  little  visible  manifestation  of  the  magnitude  of  the 
project.    Olive    Bridge   dam,    which    restrains  Esopus 


Eiver  parkway,  which  extends  northward  from  one  of  the 
city's  largest  parks,  and  is  within  a  lew  hundred  feet 
of  a  four-track  suburban  railway.  Highways  cross  it, 
pass  in  front  of  it  and  extend  by  both  its  ends.  It  is 
easily  accessible.  This  dam  is  1850  ft.  long  on  top  and 
has  an  exposed  height  of  133  ft.  lor  a  length  of  1025  ft. 
It  is  divided  by  contraction  and  expansion  joints  into 


PIG.  X.     PART  OP  DOWNSTREAM  PACK  OP  KPNSICO  DAM.  NEW  YORK  CITY  BOARD  OP  WATER  SUPPLY 


Creek  in  Ashokan  resen 


oil',  is  impressive  by  its  bulk  2 


aav 


of  masonry  and  earth,  hut  did  not  lend  itself  nat 
to  architectural  composition.  Furthermore,  it  is  remote 
from  the  city— a  hundred  miles  away.  One  structure 
however,  by  its  size,  its  proximity  to  the  city  and  to 
hnes  of  travel,  its  setting  and  its  character,  was  early 
recognized  as  suitable  to  be  made  expressive  of  the 
dignity  and  the  strength  of  the  whole  system— Kensico 
masonry  dam,  one  of  the  notably  large  masses  of  masonrv 
in  the  world. 

Kensico  dam  is  only  13  mi.  from  New  York  City', 
imrthern  boundary  line,  at  the  terminus  of  the  Bronx 

CityD0?N\ywCYoerfk.En8ineer'  B°ard  of  Water  of  the 


parts  each  approximately  79  ft.  Ion-  and  two  ter- 
minal structures.  It  contains  nearly  a  million  cubic 
yards  of  masonry.    Its  maximum  total  height  is  310  ft. 


Selection  of  Akchitect 


Treat  ment 

'ession  of  tl 


Kensico  dam  as  the  conspicuous  ex- 
uportance  and  grandeur  of  the  greatest 
cipal  water-supply  system  ever  undertaken,  and  not 
merely  as  a  utilitarian  wall  for  retaining  water,  puts  it 
partially  into  the  field  of  architecture.  Therefore  the 
Board  of  Water  Supply  directed  that  the  requisite  ser- 
vices should  be  secured.  As  there  was  much  other  archi- 
tectural work  to  be  done,  an  architect  was  appointed  on 
the  staff  of  the  chief  engineer  and  given  a  .-mall  corps 
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of  designers  and  draftsmen.  To  aid  him  it  was  de- 
cided to  engage  the  services  of  a  consultant  to  be  selected 
from  among  New  York's  most  eminent  architects.  The 
method  of  selecting  the  consulting  architect  was  unique. 
Experience  elsewhere  indicated  that  the  usual  compe- 
tition, based  upon  submitted  drawings,  would  not  do. 
Instead,  the  following  steps  were  taken :  First,  from  the 
many  competent  architects  in  New  York  City  a  prelim- 
inary list  of  25  was  selected  (individuals  and  partner- 
ships), any  one  of  whom  was  considered  able  to  furnish 
advice  of  the  character  desired.  By  careful  inquiry,  and 
by  examination  of  some  of  the  structures  built  by  these 
architects  and  of  drawings  and  photographs  of  structures 
too  remote  to  visit  or  not  yet  built,  this  list  was  reduced 
to  six.  From  this  short  list  a  final  selection  was  made 
by  the  aid  of  personal  conferences,  of  more  detailed  ex- 
amination of  work  done  and  of  the  styles  of  the  several 
parties.    Advice  was  confidentially  sought,  also,  from  a 


few  of  the  older  leaders  of  the  profession.  This  final 
selection  was  made  by  the  chief  engineer,  and  on  his 
recommendation  appointment  was  made  by  the  board. 

General  Architectural  Treatment 

After  visiting  a  number  of  masonry  dams,  the  archi- 
tects remarked  that  all  these  dams  lacked  a  definite, 
visible  base,  that  few  had  satisfactory  cornices  or  en- 
tablatures, that  architectural  composition  had  been  neg- 
lected, and  that  in  most  of  these  structures  there  was 
little  to  give  scale — no  feature  of  readily  appreciated 
size  with  which  the  beholder  could  measure  the  main 
structure  and  gain  some  adequate  apprehension  of  its 
magnitude.  Architecturally,  then,  the  problem  of  Ken- 
sico  dam  may  be  stated  as  the  securing  by  means  of 
suitable  composition  and  embellishment  of  an  adequate 
expression  of  the  strength,  magnitude,  importance  and 
dignity  of  this  great  mass  of  masonry,  and  the  water- 
supply  system  of  which  it  is  a  part,  in  harmony  with  its 
purpose  and  its  elemental  structural  character. 

To  indicate  the  solution  of  this  problem  is  the  aim  of 
the  following  paragraphs  and  the  accompanying  illus- 
trations. However,  a  just  appreciation  of  the  architects' 
work  will  be  possible  only  several  years  hence,  when  the 
dam  and  its  surroundings  will  have  been  completed  and 
sufficient  time  will  have  elapsed  for  the  trees  and  other 
planting  to  have  grown  sufficiently  to  perform  their  func- 
tions in  the  whole  composition. 


The  long,  lofty,  straight,  level  line  of  the  dam's  top 
as  viewed  from  downstream,  the  equal  of  which  is  not 
to  be  found  in  any  other  kind  of  masonry  structure, 
has  been  preserved  unbroken,  but  is  strongly  terminated 
by  massive  circular  pavilions  of  cut  granite,  which  will 
serve  also  as  shelters  for  visitors.  Between  the  pavilions 
extend  stone  parapets  of  very  simple  design,  about  3  ft. 
high,  bounding  the  roadway.  From  these  pavilions  beau- 
tiful views  can  be  enjoyed  across  the  reservoir  and  the 
surrounding  hill  country.  In  the  base  of  each  pavilion 
storage  space  is  available  for  tools  and  materials.  On 
the  upstream  side  of  the  dam  steps  and  ramps  lead  down 
to  the  water  surface  from  these  pavilions.  The  roadway 
on  top  of  the  dam  is  to  be  paved  with  vitrified  brick 
blocks. 

For  a  base  in  the  architectural  composition  of  the 
downstream  face  of  the  dam  a  paved,  level  terrace  has 
been  provided,  30  ft.  wide  and  1025  ft.  long  across  the 


valley  bottom,  and  continued  up  the  hill  slopes  by  ramps 
20  ft.  wide  terminating  at  the  circular  pavilions  mark- 
ing the  ends  of  the  top  of  the  dam.  The  terrace  pave- 
ment is  10  ft.  above  the  ground  immediately  in  front 
of  it  and  is  supported  by  a  massive  cut-stone  wall.  Be- 
neath the  terrace  are  a  valve  chamber  and  storage  spaces. 
The  downstream  face  of  the  dam  is  naturally  divided 
into  three  parts — the  central  portion  of  uniform  height 
and  two  triangular  wings  on  the  hillsides.  This  divi- 
sion is  emphasized  architecturally  by  placing  a  pylon 
at  each  end  of  the  central  portion,  with  two  small  square 
pavilions  at  the  foot  of  each  pylon,  on  the  terrace,  and 
steps  leading  down  to  the  ground  level,  between  these 
pavilions. 

Since  the  contraction  joints  are  an  evident  structural 
feature,  they  were  made  also  a  dominant  motif  in  the 
architectural  composition,  as  will  be  at  once  observed 
when  looking  at  the  dam  or  pictures  of  it  (see  Fig.  2). 
A  broad,  rusticated  band  of  large,  very  roughly  cut  stones 
marks  one  edge  of  each  contraction  joint.  The  space 
between  adjacent  bands  naturally  becomes  a  panel, 
bounded  top  and  bottom  by  the  entablature  and  the  base, 
or  terrace.  Around  the  margin  of  each  panel  is  a  nar- 
row border  of  relatively  smoothly  cut  stones,  while  the 
held  is  composed  of  "roughly  squared"  stone  masonry, 
relieved  and  controlled  by  square  cut-stone  headers  pro- 
jecting slightly  and  arranged  in  a  diamond  pattern.  One 
notable  characteristic  of  the  masonry  facing  is  the  coarse- 
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ness  and  simplicity  of  the  stone  cutting;  another  is  the 
very  large  size  of  many  of  the  stones,  ami  the  third  is 
the  strong  color  contrasts  in  the  stone. 

In  the  torus  of  the  entablature  all  stones  are  4  ft. 
high;  many  are  5  to  8  ft.  long,  and  weigh  9  to  14  tons 
each.  The  frieze  is  6  ft.  6  in.  high,  in  one  course,  and 
most  of  its  stones  weigh  10  to  14  tons  or  more.  Only 
sufficient  carving  of  the  crudest  sort  has  been  done  on 
these  frieze  stones  to  develop  the  very  simple  design. 
At  the  bottom  of  each  rusticated  band  is  a  kneeler  made 
up  of  five  stones,  weighing  together  51  tons.  In  the 
panel  fields  no  stones  have  exposed  faces  less  than  l/> 
sq.ft.  in  area,  and  at  least  50  per  cent,  of  the  exposed 
face  of  the  roughly  squared  stone  masonry  in  the  dam 
consists  of  stones  each  having  a  face  area  greater  than 
6  sq.ft.  In  general,  as  many  stones  as  possible  are  as 
large  as  it  is  practicable  to  handle.  To  give  further 
boldness  and  suggestion  of  strength  -to  the  masonry,  most 


fully  taken  advantage,  although  in  so  doing  they  have 
sturdily  disregarded  the  older  conceptions  of  good  en- 
gineering masonry,  for  which  it  was  commonly  specified 
that  the  stone  should  be  uniform  in  color  and  texture 
and  in  which  very  narrow  joints  were  regarded  as  neces- 
sary. Structural  convenience  led  to  building  the  heart 
of  the  dam  and  its  upstream  concrete  block  face  to  full 
height  before  setting  the  stone  masonry  on  the  down- 
stream face.  To  receive  the  stone  facing  the  heart 
masonry  was  built  in  steps  graduated  to  the  heights  of 
the  stone  courses  and  the  Face  stones  set  in  cement  mor- 
tar into  the  steps  so  formed.  This  building  the  dam 
proper  before  the  face  work  was  started  permitted  an 
organization  of  the  current  season's  work  focused  upon 
stone  masonry  which  has  secured  remarkable  progress 
in  keeping  with  the  record-breaking  rate  at  which  the 
Cyclopean  masonry  was  placed  last  year.  Incidentally, 
the  hoisting  of  large  numbers  of  dripping  buckets  of  con- 


FIG.  3.    NEAR  VIEW  OF  ENTABLATURE  AND  PANEL  OF  DOWNSTREAM  FACE  OF  KENSICO  DAM 


of  the  joints  are  wide  and  are  recessed.  The  struggle 
has  been  to  secure  a  general  surface  texture  which  would 
not  seem  too  smooth  and  flat,  and  consequently  unin- 
teresting when  beheld  from  a  point  remote  enough  to 
afford  a  comprehensive  view. 

Variety  ok  Stone 
Fortunately,  the  local  gneissoid  granite,  winch  for 
economic  reasons  was  used  for  the  concrete  and  cyclo- 
pean  masonry,  proved  to  he  a  beautiful  stone  for  the  ar- 
chitectural features.  Its  grain  varies  from  that  of  a 
straight-banded  gneiss  through  curly  and  knotted  varie- 
ties to  that  of  a  true,  massive  granite.  Large  pegmatite 
intrusions  are  frequent.  In  color  the  range  is  from 
light  gray  to  strong  pink,  with  green,  black  and  white 
streaks  and  areas,  due  to  different  mineralogical  ingred- 
ients, and  deep  russets  and  browns  on  seam  faces.  Of 
all  these  characters  of  the  stone  the  architects  have  skill- 


crete  over  the  lower  portions  of  completed  face  masonry 
is  being  avoided;  also  the  disfigurement  resulting  there- 
from so  common  heretofore  in  dam  building  and  so 
seldom  wholly  cured  by  the  cleaning-down. 

Forecourt  Treatment 
To  provide  room  for  the  large  pit  for  the  foundation 
of  the  dam.  the  disposal  of  surplus  excavated  materials, 
the  concrete  blockyard  and  portions  of  the  construction 
plant  and  camp,  an  extensive  area  of  land  was  pur- 
chased downstream  from  the  dam  line.  In  the  land- 
scape and  architectural  scheme  this  area  is  being  utilized 
as  a  foreground  for  the  dam.  Its  conspicuous  features 
are  the  pools,  the  main  one  having  a  water  surface  720 
ft.  long  by  135  ft.  wide,  paralleling  the  terrace  and 
50  ft.  therefrom,  with  two  smaller  pools,  35  by  180  ft., 
at  its  ends;  the  fountains,  and  the  broad  avenues  lead- 
ing to  the  clam  and  affording  vistas  of  important  parts. 
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Models  were  necessary  as  aids  to  the  determination  of 
many  important  architectural  questions.  Besides  small- 
scale  plaster  models  of  the  whole  dam  and  larger-scale 
models  of  portions  of  the  dam,  also  in  plaster,  two  full- 
size  stone  models  of  a  portion  of  the  entablature  and 
of  the  panel  and  rusticated  band  beneath  were  made  and 
modified  until  satisfactory  proportions  and  textures  were 
secured.  These  stone  models  were  built  by  the  contrac- 
tor near  the  dam,  under  provisions  of  the  contract,  and 
the  final,  approved  model  has  been  preserved  for  the 
guidance  of  the  stonecutters  and  masons  as  well  as  of 
the  engineers  and  inspectors. 

But  few  masonry  dams  in  this  country  have  had  their 
visible  portions  designed  in  toto  as  architectural  struc- 


stiuctures,  treated  as  integral  parts  of  the  design  of  the 
dam;  (5)  the  pools,  or  artificial  water,  below  the 
dam;  (6)  the  foreground  layout  which  also  is  connected 
intimately  with  the  design  of  the  wall  itself;  and  (7) 
the  planting  of  this  foreground  in  such  a  manner  as  to 
give  the  best  effect  and  to  require  the  least  expense  to 
maintain. 

Architects,  Engineers  and  Contractors 

The  staff  architect  of  the  Board  of  Water  Supply  is 
H.  Lincoln  Rogers;  York  &  Sawyer  are  the  consulting 
architects;  Charles  W.  Leavitt,  Jr.,  was  consulted  on 
landscape  design.  All  this  work  lias  been  done  under  the 
supervision  of  J.  Waldo  Smith,  Chief  Engineer  of  the 
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Harlem  River  draw  of  elevated  railway,  Interborough  Rapid  Tiansit  Co.,  New  York.  Floated  into  place  Sunday,  Aug.  29,  1915 


tures,  and  but  few  have  been  so  situated  or  of  such 
importance  as  to  merit  or  need  it.  The  problem  is  a 
very  unusual  one  for  an  architect,  but  the  solution 
adopted  for  Kensico  dam  proves  that  masonry  dams  need 
not  be  ugly  and  that  architectural  treatment  can  har- 
monize with  the  structural  character. 

Elements  in  Design 

There  appear,  therefore,  as  original  elements  in  the 
architectural  design  of  this  dam:  (1)  The  division  of 
the  wall  into  panels  by  bands  of  rusticated  stone  indi- 
cating the  contraction,  or  expansion,  joints;  (2)  the 
substitution  of  an  adequate  treatment  for  the  usual 
"cornices";  (3)  the  provision  of  a  base  and  ramps  which 
receive  the  Hanking  hills;  (4)  the  introduction  of  smaller 


Board.  The  engineering  designs  were  prepared  under 
the  direction  of  the  writer  and  later  of  Thaddeus  Merri- 
man,  as  department  engineers  of  headquarters  depart- 
ment, by  Designing  Engineers  Charles  E.  Gregory  and 
Fred.  F.  Moore.  Fred  E.  Winsor  has  had  general  charge 
of  construction,  as  Department  Engineer  of  the  Southern 
Aqueduct  department;  Wilson  Fitch  Smith  has  been  Di- 
vision Engineer  in  charge  of  Kensico  reservoir,  and,  as 
Section  Engineer,  Edwin  L.  Sprague,  Jr.,  has  had  im- 
mediate charge  of  the  building  of  the  dam.  For  the 
contractor,  H.  S.  Kerbaugh,  Inc.,  Beverly  R.  Value,  as 
engineer,  and  George  Angel,  as  superintendent,  have  given 
hearty  cooperation  in  carrying  out  the  spirit  of  the  ar- 
chitectural design  and  accomplishing  a  satisfactory  re- 
sult. 
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B©nIble-D©cE  Swingbridge 
Floated  nm  Plsvtc© 

The  double-track  swing-span  of  the  Interborough  Eapid 
Transit  Co.  which  carries  the  Third  and  Second  Ave. 
elevated  railways  across  the  Harlem  River  at  129th  St., 
New  York  City,  was  replaced  on  the  morning  of  Sunday, 
Aug.  22,  1915,  by  a  new  span  carrying  four  tracks  on  two 
decks.  It  had  been  built  on  falsework  along  the  river 
bank  close  by,  the  falsework  being  so  laid  out  as  to  admit 
scows  for  lifting  the  span  off  and  moving  it  to  the  bridge 
site.  The  span  was  practically  completed  by  June  1,  and 
June  6  was  originally  scheduled  for  the  moving.  The 
center-pier  masonry  had  been  prepared  to  receive  the 


Sunday,  Aug.  22,  the  two  scows  for  the  old  span  were 
floated  into  position  and  the  span  blocked  up  on  them. 
The  scows  were  then  jacked  down  about  a  foot  (the  block- 
ing being  arranged  for  jacks)  in  order  to  get  the  span  free 
early  enough  to  prepare  the  new  bearings  by  flood  tide. 
The  old  span  was  rim-bearing,  and  its  spider  and  center 
casting  had  to  be  removed.  The  spider  exceeded  in  weigh! 
the  available  derrick  capacity,  and  had  to  be  burned  apart 
into  quarters  by  oxygen  flame,  causing  the  loss  of  some 
time.  The  new  center  casting  and  the  base  castings  of  the 
side  wedges  were  set  on  previously  prepared  beds.  The 
old  span  had  floated  off  by  6  a.m. ;  at  8  a.m.,  flood-tide,  the 
new  span  was  brought  along  by  tugs  and  put  into  exact 
position  by  mooring-lines  and  by  tackle  at  the  ends.  It 


FIG-  2.     NEW  SWINGBRIDGE  BEING  FLOATED  IN 
View  looking  north.  .g- ^  o,  Not* 


new  center  support  and  was  also  in  readiness.  But  it 
was  found  desirable  to  make  changes  in  the  operating 
machinery  of  the  span,  and  the  moving  was  therefore 
postponed. 

The  floating  was  done  by  the  tidal  rise  (about  4l/2  ft.). 
The  old  span  weighed  500  tons,  and  the  new  span  1100 
tons.  Scows  about  30x95  ft.  were  used,  two  for  the  old 
span  and  four  for  the  new,  requiring  m  both  cases  about 
3  It,  immersion  to  take  the  weight.  By  floating  the  old 
span  and  the  new  one  simultaneously,  the  operation  was 
done  m  one  tide,  so  far  as  interrupting  railway  and  river 
traffic  was  concerned,  though  the  preceding  tide  was  used 
to  float  the  new  span  off  its  falsework  and  get  it  ready  on 
the  scows. 

Scows  were  put  under  the  new  span  the  middle  of  the 
afternoon  of  Aug.  21.  The  rise  of  the  tide  lagged  some- 
what behind  the  expected  curve  on  account  of  the  east 
™J-  ^he  span  lifted  off  near  6  p.m.,  and  was  pulled 
ott  the  falsework  and  moored  near  by.  At  low  tide,  2  a  m 


was  seated  on  24  sand-jacks,  six  on  each  scow.  They  were 
lowered  in  3-in.  stages,  and  worked  easily  and  smoothly. 

The  sand-jack  boxes  were  39  in.  square  inside,  built  of 
courses  of  8x8s  solid,  tied  together  in  each  course  by  bolts 
ample  for  full  hydrostatic  pressure.  In  the  bottom  was  a 
4-in.  hole,  closed  below  by  a  cutoff  gate  made  of  a  6x%-in. 
steel  bar  (see  sketch  in  Fig.  1). 

The  span  came  to  bearing  on  the  center  support  at  10 
o'clock.  After  further  lowering  of  the  jacks  to  reduce  the 
buoyancy  of  the  scows,  the  end  and  center  wedges  were 
driven,  and  the  eight  balancing  wheels  adjusted  to  bearing 
on  the  track.  The  first  train  passed  over  the  bridge 
shortly  before  1  p.m.  Sunday. 

Terry  &  Tench,  Inc.,  did  the  work,  with  Holton  D. 
Robinson  as  engineer  and  Wade  L.  Cline  as  superintend- 
ent. For  the  Interborough  Rapid  Transit  Co.,  George  H. 
Pegram,  chief  engineer,  F.  W.  Gardiner,  principal  assist- 
ant engineer,  S.  Johannesson,  designing  engineer,  and  B. 
O'Rourke,  resident  engineer,  were  active. 
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SYNOPSIS — Failure  of  high  groins  and  vertical 
bulkheads  as  coast  protection  works.  Proper 
method  of  design  and  construction  of  low  groins, 
which  have  proved  successful.  Application  to  con- 
struction in  New  Jersey  and  Long  Island. 


Residents  along  the  sea  coast  and  others  who  have 
observed  the  great  amount  of  damage  done  during  gales 
and  the  enormous  destructive  power  of  waves  often  have 
the  idea  that  works  to  prevent  coast  erosion  must  neces- 
sarily be  very  strong  and  designed  to  oppose  the  forces 
of  nature.  To  fight  against  the  destructive  forces  of  the 
sea  is  a  very  costly  business  and  the  chances  of  success  arc 
very  small.  The  sea  has,  however,  a  constructive  as  well 
as  a  destructive  power,  and  if  we  utilize  the  constructive 
power,  instead  of  opposing  the  destructive  power,  it  is 
in  most  cases  possible  to  prevent  erosion  and  in  many 
cases  to  do  so  by  very  simple  and  inexpensive  means. 

Broadly  speaking,  coast-protection  works  may  lie  con- 
sidered as  falling  under  one  of  two  heads,  either  ^'passive" 
or  "active"  defenses.  In  the  firsi  group  the  chief  aim  is 
to  increase  the  resisting  power  of  the  natural  barrier  or 
cliff  against  the  sea,  by  substituting  a  harder  and  more 
durable  material  for  that  already  existing,  or  by  increas- 
ing the  size  and  height  of  the  natural  barrier,  thus  pro- 
viding a  greater  factor  of  safety.  Seawalls,  bulkheads 
and  artifically  created  littoral  sand  dunes  are  examples 
belonging  to  the  first  division.  Under  certain  eircum- 
stancs  groins  may  also  be  put  in  for  the  sole  purpose  of 
holding  the  existing  material  on  the  shore  and  preventing 
further  loss;  but  as  a  rule  they  have  a  much  wider  use 
and  come  under  the  head  of  active  defenses. 

Disadvantages  of  Seawalls 

In  the  passive  types  of  protection  works — seawalls, 
bulkheads,  etc.— the  difficulty  is  to  get  the  advantage  of 
the  passive  resistance  without  at  the  same  time  introduc- 
ing some  new  factor  which  exercises  a  deleterious  influ- 
ence. That  such  a  factor  may  be  introduced  is  too  often 
to  be  seen  on  the  New  Jersey  and  Long  Island  coasts, 
where  many  of  the  vertical  or  nearly  vertical  bulkheads 
have  caused  erosion,  often  so  serious  as  to  far  outweigh 
any  good  effects  they  might  have. 

Where  erosion  of  the  foreshore  is  taking  place  due  to 
wave  and  current  action,  seawalls  or  bulkheads  cannot 
in  any  way  prevent  its  continuance.  All  they  will  do  is 
to  postpone  the  erosion  of  the  mainland.  If,  for  example, 
a  bulkhead  is  constructed  at  high-water  line  on  a  shore 
which  is  being  eroded  by  the  alongshore  movement  of 
sand  or  shingle  which  is  not.  compensated  for  by  material 
moved  in  from  the  windward  side,  then  after  the  bulk- 
head is  completed,  even  if  it  does  not  itself  injuriously 
effect  the  foreshore,  the  erosion  due  to  littoral  drift  will 
still  go  on  :  the  water  at  the  toe  of  the  bulkhead  will  grad- 
ually get  deeper  and  deeper  until  the  structure  is  under- 

♦Consultingr  Engineer,  Case  Coast  Protection  Co.,  1170 
Broadway,  New  York  City. 
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mined  and  collapses.  We  are  therefore  driven  to  the  con- 
clusion that  seawalls  and  bulkheads  constructed  on  a 
shore  which  is  being  eroded  by  wave  and  current  action  are 
doomed  to  destruction  if  the  erosion  continues,  unless  they 
are  themselves  protected  by  a  natural  barrier  of  beach  or 
sand  kept  in  place  by  groins  or  other  means.  If.  therefore, 
a  barrier  of  sand  or  shingle  is  necessary  in  front  of  a 
wall  or  bulkhead,  what  are  the  uses  of  these  structures? 
Their  only  uses  are  to  protect  valuable  property  while  the 
groins  are  building  up  a  barrier  of  sand  or  shingle,  and 
after  that  has  been  accomplished  are  of  advantage  as  a 
temporary  protection  in  case  the  barrier  of  sand  or  shingle 
is  suddenly  scoured  away,  due  to  a  breakdown  in  the 
groins  or  other  cause.  In  that  event,  however,  it  will 
be  necessary  as  soon  as  possible  to  build  up  the  shore 
again  in  front  of  the  wall  or  bulkhead. 

Seawalls  or  bulkheads  should  never  be  put  in  to  protect 
agricultural  land  and  .should  only  be  constructed  in  front 
of  valuable  building  land,  where  it  is  absolutely  necessary 
to  preserve  the  high-water  line  while  the  groins  are  doing 
their  work.  It  is  expensive  to  build  a  wall  or  bulkhead 
which  will  not  itself  cause  scour,  and.  the  existence  of 
either  makes  it  more  difficult  and  expensive  to  collect  the 
protecting  barrier  of  sand;  more  groins  being,  as  a  rule, 
required  than  would  be  necessary  if  the  wall  was  not  there. 

Wave  Screens  oe  Little  Value 
Many  attempts  have  been  made  to  prevent  erosion  by 
reducing  the  violence  of  the  attack  by  constructing  wave 
screens,  but  they  have  met  with  little  success,  and  this  is 
not  to  be  wondered  at  when  the  enormous  force  of  wave 
impact  is  considered,  amounting  as  it  does  sometimes  to 
2  or  3  tons  per  sq.ft.  If  a  permeable  screen  is  erected, 
then  if  the  spaces  are  too  large  the  waves  are  not  checked 
sufficiently  to  do  any  appreciable  good,  and  if  they  are 
small  the  cost  of  the  structure  is  prohibitive  if  it  is  suc- 
cessfully to  withstand  the  force  of  the  waves. 

At  Seabright,  N.  J.,  and  other  places,  some  of  the  bulk- 
heads are  "protected"  by  rows  of  piling  set  some  distance 
out  in  the  sea,  with  the  object  of  breaking  the  forces  of 
the  oncoming  waves.  The  storms  of  the  past  two  winters 
plainly  showed  that  if  the  piles  are  sufficiently  close  to- 
gether to  protect  the  beach  ;  they  are  quickly  demolished  ; 
but  if  the  space  between  the  piles  is  large  enough  to  en- 
able the  screen  to  withstand  storms,  then  the  waves  pass 
through  with  sufficient  force  to  destroy  the  bulkheads. 
In  several  instances  houses  which  were  protected  by  bulk- 
heads and  wave  screens,  were  wrecked  by  the  waves  pass- 
ing through  the  screens,  destroying  the  bulkheads  and 
then  undermining  the  houses. 

Breakwaters  Too  Expensive 
The  accumulation  which,  under  natural  conditions, 
takes  place  between  an  outlying  island  and  the  mainland, 
or  between  a  wreck  near  low-water  mark  and  the  coastline, 
suggests  a  means  of  coast  protection.  There  is  no  doubt 
that  if  it  were  possible  to  build  a  cheap  and  lasting  struc- 
ture seaward  of  low-water  line,  which  would  protect  the 
shore  behind  it  from  oblique  wind  waves,  it  would  form 
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a  very  effective  protection  and  cause  accretion  of  the  shore 
to  take  place.  It  must,  however,  be  remembered  that  to 
protect  the  shore  from  wave  action  a  very  strong  structure 
is  necessary  if  it  is  to  be  lasting.  A  breakwater  such  as  is 
built  to  protect  harbors  in  deep  water  would  no  doubt  be 
a  very  effective  protection  against  coast  erosion  if  built 
some  distance  seaward  of  low-water  line  parallel  to  the 
shore,  but  its  cost  is  prohibitive  and,  moreover,  unneces- 
sary as  protection  can  be  effected  at  a  very  reasonable 
cost  by  a  proper  system  of  low  groining. 

If  built  in  shallow  water  subject  to  wave  and  current 
action  during  storms,  a  protection  work  built  parallel  to 
the  shore  is  subject  to  considerable  erosion  on  the  sea 
face.  In  the  case  of  an  outlying  island  it  is  always  found 
that  the  sea  side  is  subject  to  erosion,  and  that  while  accre- 
tion takes  place  between  the  island  and  the  mainland, 
erosion  of  the  exposed  side  of  the  island  generally  goes 
on  at  a  rapid  rate. 

Value  of  Sand  Dunes 

Where  localized  erosion  is  caused  on  the  leeward  side 
of  headlands,  river  outlets  or  other  obstructions  to  the 
littoral  drift,  little  or  no  material  may  be  available  with 
which  to  build  up  the  foreshore.  In  such  cases  long  low 
groins  may  be  usefully  constructed  for  the  purpose  of 
holding  the  material  already  there  and  preventing  further 
loss.  If  there  is  a  cliff  at  high-water  mark,  the  erosion 
will  stop  if  we  prevent  material  being  moved  away  from 
the  base,  as  the  continued  erosion  is  dependent  on  the 
waves  and  currents  moving  away  the  debris  eroded  by 
direct  wave  impact.  The  loss  of  fine  material,  clay,  etc., 
cannot  be  prevented  :  but  if  we  stop  the  movement  of  sand 
and  shingle,  then  there  will  be  a  sort  of  automatic  pro- 
tection by  the  sea  against  itself  due  to  the  formation  of  a 
bank  of  material  at  the  base  of  the  cliff. 

Where  erosion  is  due  to  the  formation  and  inland  move- 
ment of  sand  dunes,  it  can  be  prevented  by  collecting  the 
inblown  sand  a  short  distance  back  from  high-water  line, 
and  the  formation  of  a  littoral  coast  protection  dune, 
which,  when  built  up  by  the  wind,  under  the  guidance  of 
man  to  a  proper  height  and  inclination,  serves  several  use- 
ful purposes.  In  the  first  place,  such  a  littoral  dune  pre- 
vents inland  sand  drift  and  the  formation  of  sand  wastes; 
secondly,  it  acts  as  an  embankment  or  second  line  of  de- 
fense against  coast  erosion;  and,  thirdly,  it  enables  the 
reclamation  of  any  existing  areas  of  bare  sand  behind  the 
littoral  dune.  Where  a  large  littoral  dune  is  formed, 
which  prevents  the  inland  movement  of  sand,  the  tendency 
is  for  land  to  be  gained  from  the  sea  by  the  gradual  forma- 
tion of  small  irregular-shaped  dunes  in  front  of  the  pro- 
tection dune. 

Use  of  Vegetation 
Vegetation  plays  a  very  important  part  in  preventing 
coast  erosion,  by  building  up,  binding  and  consolidating 
natural  or  artificially  formed  littoral  dunes,  and  enables 
them  to  be  of  service  as  a  barrier  or  second  line  of  defense 
in  case  of  gales  at  exceptionally  high  tides.  If  covered  by 
vegetation  a  littoral  dune  forms  a  very  effective  sea  em- 
bankment. The  roots  of  the  various  grasses  bind  the  sand 
surface  and  the  foliage  catches  sand  blown  in,  the  vege- 
tation being  able  to  accommodate  itself  to  a  slowly  rising 
surface  level. 

By  sand  binding  grasses,  with  stems  bending  to  the  ele- 
ments, and  deep,  wide  roots  binding  the  sand  together  in 
a  network  of  strong  fibers,  Holland  largely  holds  the 


land  she  has  wrested  from  the  sea.  That  fair,  fertile,  rich 
province,  the  peninsula  of  Eiderstadt,  in  the  south  of 
Friesland,  has  on  the  point  toward  the  sea  only  a  short 
row  of  dunes— some  6  mi.  long;  but  the  people  talk  of 
their  fringe  of  sand  hills  as  if  it  were  a  border  set  with 
pearls.  They  look  upon  it  as  their  best  protection  against 
Neptune. 

While  sand-dune  embankments,  when  raised  to  a  proper 
height  and  slope  and  fixed  by  vegetation,  are  undoubtedly 
a  very  cheap  and  effective  means  of  preventing  erosion  by 
the  inland  movement  of  dunes  and  form  a  valuable  second 
line  of  defense,  such  embankments  will  not,  however, 
withstand  some  damage  by  waves  during  high  tides  and 
gales.  They  require  constant  attention,  and  it  is  neces- 
sary immediately  to  repair,  by  collecting  fresh  sand  and 
replanting  where  necessary,  any  breach  formed. 

Where  erosion,  due  to  the  movement  of  littoral  drift, 
caused  by  wave  and  current  action,  is  taking  place  on  the 
foreshore  in  front  of  the  dunes,  it  is  essential  to  stop  it  by 
groining ;  otherwise  in  course  of  time  the  littoral  dune  will 
inevitably  be  undermined. 

Long  Low  Groins  Best  Protection 
Where  the  erosion  of  the  Xew  Jersey  and  Long  Island 
coasts  is  taking  place  and  being  actively  aided  by  high 
groins  and  vertical  or  nearly  vertical  bulkheads,  it  would 
be  necessary  to  cut  down  or  otherwise  modify  these  struc- 
tures before  any  successful  protection  works  can  be  built 
at  a  reasonable  cost.    The  keynote  of  success  is,  firstly, 
never  to  build  any  structure  which  offers  a  large  surface 
to  direct  wave  blow,  and,  secondly,  to  utilize  the  construc- 
tive forces  of  the  sea  to  build  up  a  natural  protecting 
barrier  of  sand  or  shingle  up  which  the  waves  can  harm- 
lessly roll  and  gradually  expend  their  energy  before 
reaching  high-water  mark.     This  can  only  be  accom- 
plished by  long  low  adjustable  groins  gradually  built  up 
as  the  shore  is  added  to  by  accretion.    Wherever  high 
groins  or  jetties  exist,  they  should  be  cut  down  so  that 
not  more  than  about  2  ft.  of  groin  projects  above  the 
shore.    Where  there  are  vertical  or  nearly  vertical  sea 
walls  or  bulkheads,  which  have  more  than  2  ft.  exposed  to 
wave  impact  at  high  tides,  then  an  outer  row  or  rows  of 
timber  or  concrete  piling  or  other  construction  must  be 
put  in  so  as  to  form  a  stepped  wall,  no  step  to  be  more 
than  2  ft.  high  above  the  one  below.    In  this  way  the 
energy  of  the  waves  will  be  gradually  diminished  as  each 
step  is  encountered,  and  the  backwash  instead  of  rushing 
down  with  gradually  accelerated  velocity,  will,  as  it  pours 
from  step  to  step,  have  its  velocity  destroyed. 

Action  of  Groins 

Coast  protection  by  means  of  groins  is  of  very  ancient 
origin,  dating  back  certainly  300  years;  but,  strange  to 
say,  until  quite  recent  years  very  little,  if  any,  advance 
was  made  in  the  methods  of  applying  them. 

Groins  can  accumulate  material  in  two  ways — either 
by  trapping  sand  or  shingle  moved  along  the  bottom  or  by 
slowing  down  the  littoral  currents  and  thus  cause  them 
to  deposit  material  held  in  suspension.  To  trap  material 
moved  along  the  bottom  appears  to  have  been  until  recent 
years  the  sole  reason  for  erecting  groins ;  but  a  very  large 
amount  of  sand  is  churned  up  by  wave  action  and  carried 
along  in  suspension  by  oblique  waves  and  wind-formed 
and  tidal  currents.  A  groin  should,  therefore,  be  designed 
to  slow  down  the  littoral  currents  as  well  as  collect  mate- 
rial moved  along  the  bottom. 
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While  almost  any  obstruction  built  across  the  foreshore 
w  ill  suffice  to  collect  shingle,  the  same  is  not  true  for  sand. 
If,  therefore,  we  erect  a  groin  suitable  for  collecting 
sand,  we  may  be  sure  that  it  will  also  catch  and  retain 
shingle;  but  the  converse  of  this  is  by  no  means  true. 
Groins  should  not  be  built  so  as  to  entirely  stop  the 
littoral  or  alongshore  currents,  but  built  so  as  to  permit 
them  to  flow,  bearing  their  burden  of  suspended  sand. 
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FIGS.  10  TO  12.     THREE  TYPES  OF  TIMBER  GROINS 

and  check  their  velocity,  and  thus  cause  them  to  deposit 
material  in  the  proper  place. 

In  designing  groins  for  collecting  sand  care  must  be 
taken  to  see  that  their  effect  is  not  to  divert  the  along- 
shore currents  in  a  seaward  direction,  either  by  making 
them  too  high  or  putting'  them  in  other  than  at  right 
an°des  to  the  main  direction  of  the  flow  of  the  littoral 
currents. 

The  action  of  a  groin  in  accumulating  material  may 
also  be  due  to  the  reflection  of  oblique  waves  landward. 
When  an  oblique  wave  strikes  a  groin,  there  is  a  tend- 
ency for  it  to  be  reflected  landward  along  the  groin,  and 
the  disturbance  due  to  impact  will  stir  up  sand  on  the 
bottom  and  carry  it  toward  the  land.  There  is,  no  doubt, 
an  escape  seaward  of  the  reflected  water,  but  it  would 
naturally  not  be  so  concentrated  as  the  currents  clue  to 
the  wave  impact  on  the  groin,  and  so  would  not  be  so 
effective  in  carrying  away  such  material  brought  in. 

Height  of  Groins 

Before  the  introduction  of  the  low)  groin  system  the 
general  practice  was  to  construct  what  may  be  termed 
"high  groins,"  which  commenced  at  high  water  and  were 
seldom  carried  right  down  to  low-water  line.  They  were 
built  up  to  the  full  height  in  the  first  place,  and  the 
tops  were  usually  at  an  unvarying  gradient,  being  simply 
inclined  in  a  straight  line  seaward  without  any  regard  to 
the  varying  curvature  of  the  foreshore.  Tt  is  a  matter 
of  common  observation  that,  in  most  cases,  where  groins 
are  put  in  exceeding  2  or  3  ft.  in  height  above  the  shore 
level  irregular  accumulation  occurs.  There  is  usually 
no  building  up  of  the  shore  on  the  leeward  side,  but  actual 
denudation. 

High  groins  are  unnecessarily  costly,  since  they  expose 
a  large  surface  to  the  sea  and  must  consequently  be  built 
very  strong.    The  important  thing  is  to  build  the  groins 


low,  and  only  raise  them  as  the  shore  surface  is  raised. 
In  this  way  a  groin  which  is  technically  a  low  one  may 
eventually,  as  the  shore  builds  up,  be  very  high,  when 
measured  from  its  foundations;  but  it  should  never  be 
high  above  the  shore  surface. 

Direction  and  Length  of  Groins 
The  efficiency  of  a  groin  depends  on  its  ability  to  inter- 
cept drift,  which  is  another  way  of  saying  that  it  depends 
partly  on  its  effective  length — that  is,  on  the  distance  to 
which  it  extends  across  the  littoral  currents.  It  is  obvious 
that  for  a  current  flowing  parallel  to  the  coast  line  any 
departure  from  the  right  angle  direction  means  a  reduc- 
tion in  efficiency  for  a  given  length  of  groin.  On  a  sandy 
shore  the  groin,  if  put  in  obliquely  and  directed  away 
from  the  side  from  which  the  prevalent  wind  waves  come, 
must  have  an  injurious  effect,  for  not  only  is  there  more 
surface  exposed  to  the  wave  stroke  and  a  consequently 
greater  liability  to  scour,  caused  by  the  rebound  of  the 
waves,  but  also  water  flowing  down  the  foreshore  from  the 
■backwash  of  the  waves  is  intercepted  by  the  groin,  which 
thus  diverts  a  serious  current  to  one  part  of  the  shore. 
Instead  of  having  the  water  spread  out  in  a  thin  layer 
over  the  foreshore  it  is  concentrated  along  the  groin, 
producing  a  channel  down  which  sand  is  swept.  Any 
divergence  from  the  right  angle  direction  tends  to  divert 
the  alongshore  currents  in  a  seaward  or  landward  course, 
which  is  detrimental  to  sand  accumulation. 

On  sandy  shores  oblique  groins  not  only  have  serious 
disadvantages  compared  with  right-angle  groins,  but  are 


FIG.  13.     REIN  FORCED -CONCRETE  CASE  GROINS  NEAR 
BRIGHTON,  ENGLAND 

also  more  costly,  as  they  are  more  liable  to  be  damaged 
by  waves  and  a  longer  groin  is  required  to  extend  from 
high-  to  low-water  line. 

On  shores  where  the  material  is  chiefly  shingle,  and  the 
littoral  drift  almost  entirely  due  to  oblique  wind  waves 
moving  material  along  the  bottom,  groins  constructed 
at  or  nearly  at  right  angles  to  the  prevalent  oblique  wind 
waves  are  effective  in  preventing  shingle  travel  ;  but  as 
most  of  the  shores  of  New  Jersey  and  Long  Island  are 
of  a  sandy  nature  it  is  not  necessary  to  consider  their 
action  or  the  relative  advantages  of  oblique  and  right- 
angle  groins  for  preventing  shingle  travel. 

Groins  should  always  extend  from  high-  to  low-water 
line,  and,  if  possible,  be  extended  seaward  of  low  water. 
The  longer  the  groin,  the  greater  will  be  its  efficiency. 
The  success  of  submarine  groins  has  been  amply  proved. 


September  2,  1915 


ENGINEERING  NEWS 


JH 


There  is  usually  a  large  amount  of  material  traveling  just 
seaward  of  low  water,  owing  to  the  length  of  time  the  tide 
hangs  about  this  point  and  to  the  sea  bed  being  always 
exposed  to  the  action  of  currents  and  waves. 

Distance  Apart  of  Gkoins 
The  distance  apart  of  groins  should  not  be  greater  than 
the  distance  between  high-  and  low-water  lines,  and  in 
some  cases  should  be  considerably  less.  If  the  groins  are 
not  built  up  more  than  2  ft.  above  the  shore  level,  and 
added  to  as  accretion  takes  place,  they  may  be  placed 
200  ft.  apart.  Provided  they  are  not  put  in  sufficient!  v 
close  together  to  cause  the  formation  of  an  eddy  or  swirl 
from  one  groin  to  the  other,  the  closer  together  they  are 
put,  the  more  quickly  will  the  shore  be  raised.  The  dis- 
tance apart,  therefore,  depends  to  some  extent  on  the 
amount  of  building  up  which  is  necessary.  If  the  groins 
are  only  required  to  hold  material  already  there, "or  to 
build  up  the  shore  to  a  small  extent,  they  may  be  put  far- 
ther apart  than  in  cases  where  it  is  necessary  rapidly  to 
accrete  material  in  order  to  prevent  serious  erosion. 

Materials  of  Construction 
In  selecting  mateials  for  constructing  coast-protection 
works,  durability  and  high  specific  gravity  are  the  prin- 
cipal qualities  to  be  sought  after.    Durability  is  affected 


and  sea  walls.  It  is  more  durable  than  timber  and  has 
the  advantage  of  having  a  higher  specific  gravity. 

M  ft  hods  of  Constructing  Groins 
The  method  of  constructing  the  groins  to  get  the  besl 
results  must  be  such  that  the  groin  can  be  added  to  from 
time  to  time,  as  accumulation  takes  place,  and  therefore, 
as  a  general  rule,  some  form  of  construction  consisting  of 
piles  or  columns  and  planks  or  slabs  is  the  best  and  cheap- 
est to  use. 

Figs.  10,  11  and  12  show  three  methods  used  for  con- 
structing Case  timber  groins,  and  Fig.  13  illustrates  the 
construction  of  reinforced-concrete  Case  groins  near 
Brighton  in  England. 

For  shores  where  there  is  a  subsoil  of  clay  or  other 
hard  material  at  a  reasonable  distance  under  the  surface 
the  practice  of  fixing  the  piles  by  embedding  their  lower 
ends  m  concrete  rammed  into  holes  dug  m  the  foreshore 
is  the  best  possible  method  and  the  cheapest.  The  piles 
practically  become  welded  into  the  substratum  and  m 
clay,  where  canting  of  driven  piles  is  such  a  common 
difficulty  owing  to  the  small  amount  of  surface  exposed 
permitting  them  to  force  the  clay  aside.  A  pile  set  in 
concrete  gives  a  better  grip  to  the  shore  and  will  not  cant 
or  be  displaced  as  easily  as  a  driven  pile.  The  method  of 
construction  shown  in  Pig.  12  has  been  successfully  used 


FIGS.  U  AND  15.    SHORE  AT  DEAL,  ENGLAND,  BEFORE  AND  AFTER  BEING  BUILT  UP  BY  GROINS 


by  ordinary  decay,  erosion  by  moving  sand  and  stones, 
chemical  action,  and  exposure  to  changes  of  temperature, 
as  well  as  by  the  direct  blow  of  the  waves  and  by  the 
destructive  action  of  sea  worms. 

Many  methods  have  been  tried  to  prevent  timber  from 
bemg  destroyed  by  marine  borers.  In  Holland  "teredo 
nails  are  used  with  fairly  satisfactory  results.  They  are 
fiat-headed  iron  nails  driven  in  close  together;  on  rusting 
they  form  an  impervious  skin  over  the  surface  of  the  tim- 
ber. Creosotmg  is  the  method  used  in  many  places  to 
prevent  the  destruction  of  timber  bv  the  teredo  and 
innnoria.  While  it  undoubtedly  preserves  the  timber  to 
a  certain  extent,  the  author  has,  in  numerous  places,  seen 
timber  impregnated  with  the  maximum  amount  of  creo- 
sote possible  quickly  attacked  and  eaten  bv  these  borers 
When  creosoted  timber  is  immersed  in  sea  water,  the  creo- 
sote is  gradually  expelled  and  its  place  taken  bv  the  salt 
water;  but  if  there  is  no  soft  uncreosoted  timber  available 
lor  the  teredo  to  eat  up,  they  will  attack  the  creosoted 
timber  almost  as  soon  as  it  is  put  in. 

After  many  years'  practical  experience  in  the  design 
and  construction  of  coast-protection  works  the  author  has 
no  hesitation  m  saying  that,  as  a  general  rule,  reinforced 
concrete  is  the  best  material  to  use  for  constructing  groins 


on  sandy  shores  where  there  was  no  subsoil  within  a  rea- 
sonable depth.  The  method  of  fixing  the  planking  or 
slabs  is  of  no  special  importance,  provided  that  if  a 
single  pile  is  used  every  plank  is  firmly  fixed  to  the  pile, 
and  m  the  case  of  a  composite  pile  that  the  top  plank  is 
rigidly  fixed  to  the  pile.  The  use  of  the  composite  pile 
does  away  with  the  necessity  of  rigidly  fixing  all  the 
planks  and  makes  it  impossible  for  the' lower  planks  to 
come  off,  which  often  occurs  during  storms  when  a  single 
pile  is  used. 

Care  must  always  be  taken  to  see  that  the  planking  is 
put  in  sufficiently  far  below  the  shore  surface  to  avoid 
risk  of  underruns. 

If  low  groins  are  put  in  there  is  no  necessity  for  having 
struts,  which  are,  of  course,  essential  in  the  case  of  high 
groins.  Struts  not  only  add  considerably  to  the  cost,  bul 
on  sandy  shores  scour  often  takes  place  round  each  strut. 

Efficiency  of  Long  Low  Groins 
Where  there  is  a  plentiful  supply  of  material  traveling, 
long  low  groins  cannot  fail  to  collect  sand  or  shingle  and 
build  up  the  shore,  if  they  are  properly  constructed  and 
put  in  at  the  correct  distance  apart  and  at  the  proper 
angle  to  the  coast  line.    If  the  groins  are  constructed  of. 
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timber  it  is  necessary  to  keep  them  in  a  proper  state  of 
repair  and  renew  any  piles  or  planks  as  soon  as  they  are 
eaten  away  by  the  teredo.  Reinforeed-concrete  groins,  if 
properly  built  in  the  first  place,  are  practically  everlasting, 
and  it  is  only  necessary  to  add  the  planking  slabs  as  ac- 
cumulation takes  place. 

When  the  Gase  system  of  groining  was  adopted  at  Dym- 
church,  England,  in  1894,  the  seawall,  which  is  about  3 
mi.  long  and  protects  60,000  acres  of  low-lying  land  from 
inundation  by  the  sea,  was  in  a  very  precarious  condition, 
and  its  upkeep  cost  an  enormous  sum  of  money.  Breaches 
in  the  wall  had  to  be  constantly  repaired.  The  foreshore 
at  that  time  consisted  of  wet  sand,  mud,  and  pools  of 
water.  By  1898  the  conditions  had  so  improved  that  hard 
sand  had  taken  the  place  of  the  mud  and  pools  of  water, 
and  from  7  to  8  ft.  of  sand  had  in  places  accumulated 
near  the  toe  of  the  wall.  Over  the  whole  distance  of  3  mi. 
the  shore  has  on  the  average  been  raised  4  ft.  6  in.  and 
the  low-water  line  has  been  driven  seaward  about  400  ft. 

At  Deal,  England,  between  1872  and  1898  high-water 
line  had  advanced  40  ft.  and  low-water  line  160  ft.,  the 
Borough  Council  being  constantly  obliged  to  spend  large 
sums  of  money  in  repairing  the  sea  wall  and  promenade 
road,  which  in  various  places  were  breached  by  the  sea. 
According  to  a  report  made  by  the  borough  engineer,  a 
total  of  58,878  tons  of  material  was  accumulated  by  the 
Case  groins  between  1898  and  1900,  and  low-water  line 
was  driven  seaward  an  average  distance  of  50  ft. 

Formation  of  Littoral  Dunes 

"When  sand  moves  inland  and  erosion  is  due  to  the  in- 
land movement  of  sand  dunes,  it  is  necessary  artificially 
to  raise  the  height  of  the  existing  dunes  on  the  coast 
margin  or  form  a  littoral  dune.  The  best  place  for  the 
littoral  dune  is  about  100  ft.  landward  of  highwater 
spring  tides.  The  first  step  to  be  taken  is  the  erection  of 
a  continuous  line  of  paling  fencing.  This  should  consist 
of  boards  about  6  ft.  long  by  about  6  in.  wide  and  1  in. 
thick,  the  bottom  ends  being  pointed.  The  planks  should 
be  driven  about  3  ft.  into  the  sand,  a  space  of  1  in.  being 
left  between  the  planks.  Sand  transported  inland  then 
accumulates  on  both  sides  of  the  fence,  and  when  it  has 
risen  to  within  a  few  inches  of  the  top  of  the  planks  they 
should  be  pulled  up  about  3  ft.  This  can  be  accom- 
plished by  means  of  levers  and  the  process  repeated  until 
a  littoral  dune  has  been  built  up  high  enough  to  prevent 
sand  from  being  drifted  inland.  Experience  has  shown 
that  the  height  required  to  prevent  inland  drift  is,  as  a 
general  rule,  about  40  ft.  The  best  slope  for  the  sea 
face  is  7  deg.  and  for  the  land  face  22  deg.  with  the  hori- 
zontal. By  altering  the  position  of  the  fence,  or  putting 
in  a  double  row  of  fencing  a  few  feet  apart,  the  slopes  can 
within  certain  limits  be  regulated  at  will. 

When  the  dune  has  been  built  up  it  should  be  planted 
with  sand-loving  grasses  or  shrubs  on  both  faces.  Some- 
times difficulty  is  experienced  in  getting  the  vegetation  to 
grow  on  the  sea  face.  In  that  case  it  may  be  protected 
from  sand  drift  while  the  plants  are  establishing  them- 
selves by  putting  up  a  temporary  fence  on  the  sea  side. 

In  France  tufts  of  marram  grass  are  planted  in  winter- 
time in  front  of  the  fences  in  quinquex  order,  and  between 
the  plants  seeds  of  other  grasses  are  sown.  On  the  sea  side 
of  the  dune  121  marram  plants  and  5V4  lb.  of  grass  seed 
are  used  to  each  acre  of  surface. 

The  increase  in  height  of  the  dune  will  depend  on  its 
size;  and  it  is  useless  to  attempt  systematic  planting  until 


the  size  of  the  dune  is  such  that  the  increase  in  height  of 
the  slopes  is  not  more  than  1  ft.  per  annum.  Suitable 
grasses  and  shrubs  will,  by  upgrowth,  adjust  themselves 
to  a  surface  level  which  is  rising  at  this  rate. 

In  places  where  the  foreshore  has  become  lowered  in 
front  of  the  dune  by  littoral  drift  and  where  the  supply 
of  inblown  sand  has  practically  ceased  for  some  reason, 
the  dune  face  will  be  exposed  to  wind  action,  salt  spray 
and  wave  action  during  storms  and  very  high  tides,  and 
in  such  situations  it  is  difficult  for  the  vegetation  to  grow 
on  the  lower  part  of  the  sea  face.  To  protect  the  dunes 
while  groins  are  building  up  the  foreshore  again  an  arti- 
ficial facing  of  fascines  or  reinforced  concrete  is  often 
used  in  Holland  on  the  lower  part  of  the  dune  slope  just 
above  high-water  line. 

Protection  Works  on  the  New  Jersey  Coast 

The  coast-protection  works  constructed  on  the  New 
Jersey  coast  have,  on  the  whole,  met  with  little  success, 
although  vast  sums  of  money  have  been  spent  in  con- 
structing groins  or  jetties  and  bulkheads.  Many  of  the 
works  put  up  are  striking  examples  of  the  futility  of  com- 
bating the  waves  and  currents.  Instead  of  protecting  the 
coast,  many  of  the  works  are  most  efficient  coast  eroders 
and  splendid  examples  of  how  not  to  construct  coast- 
protection  works.  The  money  spent  has  unfortunately 
been  more  than  wasted,  since  the  failures  have,  in  a  large 
degree,  hindered  the  adoption  of  other  plans,  based  on 
wider  experience.  Most  of  the  systems  adopted  are  very 
similar  and  consist  of  pile  groins  filled  with  brush  and 
stone,  usually  built  up  4  or  5  ft.  above  the  shore  sur- 
face. A  certain  amount  of  accumulation  takes  place 
on  the  windward  side  and  considerable  erosion  on  the 
leeward  side.  If  the  property  is  valuable  and  the  ero- 
sion continues — as  it  usually  does — a  vertical,  or  nearly 
vertical,  bulkhead  is  constructed  a  little  back  from  high 
water  and  parallel  to  the  shore  line.  These  works  cost 
from  $15  to  $50  per  ft.  run  of  frontage.  The  erosion 
still  goes  on  and  in  course  of  time  the  bulkhead  is  de- 
stroyed. The  houses  in  front  are  then  moved  back 
and  the  same  process  begins  all  over  again.11 

The  reasons  for  the  general  failure  of  the  works  are : 
Firstly,  the  groins  are  built  too  high,  are  not  long  enough 
and  have  not  the  proper  slope;  secondly,  the  vertical  or 
nearly  vertical  bulkheads  greatly  assist  the  erosion ; 
thirdly,  proper  steps  have  not  been  taken  to  prevent  the 
inland  movement  of  the  sand  spits  and  sand  islands. 

After  many  years'  experience  in  designing  coast  works 
on  all  kinds  of  shores;  the  author  is  firmly  of  the  opin- 
ion that  the  New  Jersey  coast  could  be  permanently 
protected  at  a  moderate  cost  by  constructing  a  compre- 
hensive system  of  long,  low,  reinforeed-concrete  groins, 
extending  out  to  and  beyond  low-water  line,  modifying 
the  existing  jetties  by  cutting  them  down  and,  where  they 
are  essential,  forming  the  bulkheads  into  stepped  sea 
walls,  and  lastly  by  raising  and  planting  where  necessary 
the  natural  sand  embankments  or  forming  a  littoral  dune 
to  prevent  the  inland  movement  of  the  sand  spits  and 
sand  islands. 

It  is  probable  that  the  cost  of  permanent  works  would 
be  little  more  than  the  cost  of  constructing  the  timber 
groins  and  bulkheads  which  have  proved  a  failure  and 
which  moreover  only  last  a  few  years. 

nSee  transactions,  American  Society  of  Civil  Engineers,  Vol. 
23  and  Report  of  State  Geologist  of  New  Jersey,  1905  and 
1913. 
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SYNOPSIS — Description  of  same  noteworthy 
features  of  const  ruction  work  and  some  unusual 
develop  nients  in  routine  maintenance  work.  Sup- 
plement to  Part  I  on  the  organization,  plant  and 
equipment,  in  "Engineering  News,"  Aug.  26,  1915. 


All  water  mains  in  Springfield,  Mass.,  are  laid  by 
municipal  day  labor  under  the  general  supervision  of  the 
assistant  superintendent  of  the  water-works.  Two  gangs 
are  constantly  employed  during  the  working  season,  each 
in  charge  of  a  foreman,  and  he  and  one  or  two  of  the  more 
experienced  laborers  are  the  only  permanent  employees 
in  this  branch  of  the  service.    All  service  connections  are 


FIG.  1.    CONCRETE  BLOCKS  FOR  HYDRANT  SETTINGS 


made  by  a  separate  gang.  For  service  pipe  the  city  uses 
galvanized  wrought-iron  and  lead-lined  wrought-iron 
pipe.  In  the  past,  cement-lined  pipe  has  been  used  for 
both  mains  and  services.  The  pressures  are  high  (87  to 
147  lb.).  Lead  and  leadite  are  employed  for  calking 
joints. 

There  are  two  or  three  details  in  connection  with  the 
construction  work  in  setting  hydrants  which  are  of  par- 
ticular interest.  Owing  to  the  high  pressures  at  hydrant 
connections,  trouble  was  experienced  with  leaks  caused  by 
the  lead-packed  joints  coming  loose,  due  to  the  hydrant 
pushing  out  or  settling  in  soft  ground.  To  prevent  this, 
a  flat  concrete  block  (about  12x18x6  in.)  is  placed  under 
the  base  of  each  hydrant,  at  its  junction  with  the  main, 
and  back  of  this  connection  a  heavy  double  wedge-shaped 
block  (about  24x12x6x4  in.)  is  inserted,  which  effectually 
prevents  loosening  of  connections.  These  blocks  (Fig.  1) 
are  made  in  collapsible  molds  at  the  water-works  plant  on 
rainy  days  and  in  the  winter  time. 

Another  specialty  is  a  gate-box  of  the  water-works 
superintendent's  (A.  F.  Martin)  own  design  (Figs.  2 
and  3).  It  was  Found  that  small  changes  in  street  grades 
were  a  constant  source  of  annoyance  to  the  water  depart- 
ment, which  is  called  on  to  reset  the  gate-boxes  to  the  new 
grade.  A  telescopic  box  was  designed,  the  lower  part  of 
which  is  of  the  standard  type,  but  the  upper  half  has  a 
spiral  flange  or  deep  thread  cast  upon  the  exterior,  and 
has  slots  to  fit  the  prongs  of  a  special  wrench  in  the  flange 
which  holds  the  cover.  Hence,  to  adjust  the  box  to  an. 
new  street  grade  it  is  only  necessary  to  remove  the  cover, 
insert  the  special  wrench  (Fig.  3)  and  screw  the  box 
casting  up  or  down,  as  the  case  may  require.  This  casting- 
is  made  in  a  local  foundry  and  is  not  patented. 


Records  of  all  main  gate  valves,  hydrants  and  services 
of  3  in.  or  over  are  kept  in  flexible-covered  notebooks 
81/4x11%  in.  in  size.  Fig.  4  is  a  reproduction  of  a  part 
of  a  page.  Each  page  covers  a  numbered  section  of  the 
city,  1500x2000  ft.,  on  a  scale  of  1  in.  =  250  ft,,  and  at 
least  one  valve  without  the  border  of  the  section  on  all 


FIG.  2.     SPECIAL  GATE-VALVE  BOXES 


mam  entering  or  leaving  this  section  is  shown.  Onlv 
three  or  four  copies  of  this  notebook  are  kept,  one  of 
which  of  course  is  part  of  the  emergency- truck  equipment. 

Each  valve  is  numbered,  as  shown,  within  a  circle. 
Those  numbers  inclosed  in  squares  or  rectangles  are  sewer 
flush  gates,  which  are  two  21^-in.  wheel  valves  (without 
the  wheel)  in  ordinary  valve  boxes.  A  description  of  each 
gate  location  arranged  consecutively  by  numbers  is  bound 
in  a  separate  cover.  These  are  printed  in  two  rows 
to  a  page  in  large  type  and  read  as  follows : 

389 

Winchester  St.,  at  Monroe,  4"  M. 

22'  8"  from  N.  E.  corner,  33'  6"  from  N.  W.  cor- 
ner of  Monroe  and  Winchester  Sts.,  11'  10"  S.  of  N. 
line  of  Monroe  St.  Spiral. 


To  find  all  the  valves  on  a  certain  street  or  to  locate  a 
particular  valve  on  the  map,  a  printed  index  is  provided, 
which  is  also  bound  into  the  notebook.  The  following  is 
typical  of  the  entries  : 


INDEX. 

LOCATION 

Main 
or  Side 

Numb 

CHESTNUT  ST. 

Worcester  St., 

c 
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Wherever  there  is  a  chance  of  valves  being  added,  blanks 
are  left  under  each  street  heading  to  he  filled  in  as  may 
he  necessary.  Each  foreman  has  a  hook  of  valve  lo- 
cations which  is  carried  about  in  a  canvas  bag.  When 
permanent  objects  to  use  as  ties  are  lacking— as  in  the 


PIG.  3. 


SPECIAL  WRENCH  FOR  CHANGING  VALVE- 
BOX  ELEVATION 


FIG.  5.  CONCRETE  TIE  SLAB 


by  the  fire  department,  a  system  of  recording  these  inspec- 
tions has  been  devised. 

Every  hydrant  has  a  number  tag,  and  the  numbers  of 
the  hydrants  inspected  are  recorded  on  a  special  slip, 
which  each  day  is  turned  over  by  the  inspector  to  the 
foreman  in  charge  of  this  work.  The  slip  contains 
space  for  any  remarks,  such.,  for  instance,  as :  "Worcester 
and  Fish  Ave.,  number  tag  gone.  No.  98 — 1  ft.  of  water; 
No.  419—3  ft.  6  in.  of  water." 

The  inspection  slips  are  signed  by  the  foreman  and 
filed  at  the  office,  where  a  permanent  record  of  all  inspec- 
tions is  kept.    These  records  are  on  blue-ruled  cross- 


outlying,  sparsely  settled  parts  of  the  city — a  concrete 
slab  8x11/2  ft.  by  4  in.,  not  unlike  a  grave-stone  in  appear- 
ance, is  set  up  beside  the  road  and  ties  made  to  this. 
Fig.  5  shows  such  a  slab.  The  letters  W.  G.  (water  gate) 
and  the  distance  out  to  the  valve  in  feet  are  cast  on  the 
face  of  the  slab. 

Every  service  connection  is  located  and  the  records 
kept  on  cards  4x6  in.,  of  which  Fig.  6  is  a  small-size  re- 
production. The  cards  are  filed  under  the  name  of 
the  street  and  the  number  on  the  street.  The  rough 
sketch  on  the  reverse  side  (Fig.  7)  is  made  in  the  field 
with  a  small  field  drawing  kit  consisting  of  a  board 
about  10x14  in.  with  straight-edge  and  triangles  at- 
tached and  is  the  original  record  from  which  the  type- 
written description  on  the  face  of  the  card  is  made.  These 

little  surveys  of  the  serv- 
ice connections  were 
made  at  odd  times  by  the 
superintendent's  assistant 
until  the  records  were 
brought  up  to  date.  Now 
it  is  a  very  simple  matter 
to  make  the  record  when 
the  service  is  installed. 
The  record  cards  can  be 
taken  out  of  the  files  and 
to  the  job  when  it  is 
necessary  for  any  particu- 
lar reason  to  find  and  dig 
out  a  service  connection. 
During  the  winter  there 
are  the  usual  regular  inspections  of  hydrants  to  prevent 
their  being  found  frozen  and  useless  in  case  of  a  fire. 
That  this  may  not  be  considered  merely  perfunctory,  and 
to  have  proof  of  careful  inspection  in  case  of  complaint 


4  Hydrant 
with  Z 
Nozzles 


S  Hydrant 
with  3 
Nozzles 


6  Hydrant 
with  4 
Nozzles 


8  Hydrant 
with  4 
Nozzles 


FIG.  4.     PORTION  OF  GATE-VALVE  RECORD  MAP 

section  paper,  151/2x191/2  in.,  which  in  vertical  columns, 
gives  the  number  of  the  hydrant,  a  description  of  its 
location,  and  a  blank  square  for  every  day,  each  sheet 
sufficing  for  two  months.  A  check  mark  in  the  square 
under  the  date  of  inspection  signifies  that  the  hydrant  is 
in  good  condition,  F  means  it  is  frozen,  W  full  of  water, 
2  that  there  was  2  ft.  of  water  in  the  hydrant,  etc.  Every 
hydrant  is  thus  accounted  for  at  least  twice  a  week,  and 
in  severe  weather  every  day  or  two. 

An  unusual  feature  of  the  water-works  maintenance 
work  is  the  regular  employment  of  a  water-gate  testing 
gang.  This  is  another  of  Mr.  Martin's  innovations.  It 
was  found  that  the  gate-boxes  frequently  became  clogged 
up,  or  the  gates  so  set  that  to  open  and  close  them  in  an 
emergency  was  sometimes  difficult,  so  a  regular  gang  was 
organized  whose  sole  duty  it  is  to  travel  about  the  city 
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opening  and  closing,  oiling  and  packing  gate  valves,  and 
where  necessary,  in  new  street  work,  changing  the  eleva- 
tions of  the  gate-boxes. 

The  gang  is  composed  of  a  foreman  and  three  men  and 
is  outfitted  with  a  one-horse  wagon  (Fig.  8)  and  an  equip- 

 S*\  


no.       94  Shattuck 

own„    F.  W.  Sc  R.  Zilinski 
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Work  Don© 

Service  pipe  laid  by   Patrick  Casey 


Stop  in  walk  I.E.  9>0"  from  H  line  of  st<.f 

14'0n  W  of  E  line  of  body  of  house  .  Corp  15'0"  from  S 
line  of  St.,  25'6"  from  stop  in  walk,  online  with  same. 


WATEft  DEPT.,  SPRINGFIELD.  MASS. 


STOP  LOCATION 


FIG.   6.     RECORD  CARD  FOR  SERVICE  CONNECTION 

ment  of  picks,  shovels,  spoons,  etc.,  for  cleaning  gate- 
boxes,  wrenches  and  other  small  tools,  not  the  least  im- 
portant of  which  is  a  small  mirror  for  reflecting  the  rays 
of  the  sun  into  the  gate-box.  From  1200  to  1500  gates 
are  tried  each  month,  or  every  gate  is  tested  at  least  twice 
a  year.  It  is  expected  eventually  to  have  a  specially  de- 
signed small  motor  truck  for  this  service.  This  gang 
inspects  hydrants  during  the  four  winter  months.  * 

The  foreman  turns  into  the  office  each  day  a  slip  (Fio-. 
9)  which  gives  the  number  of  the  gate  valves  inspected^ 
the  number  of  half-turns  to  open  or  close,  the  kind  of 
cover,  and  any  additional  remarks,  such  as  errors  in 
recorded  location,  etc.  A  permanent  record  of  these  in- 
spections is  kept  in  the  office  on  cards  5x8  in.,  of  which 
Fig.  10  is  a  small-size  reproduction.  There  is  a  card  for 
each  gate  and  a  full  record  is  kept  on  this  card  of  every 
time  the  gate  is  inspected.    The  foreman  in  notin°-  the 


FIG.  8. 


GATE-VALVE  TESTING  GANG,  SPRINGFIELD 
MASS.,  WATER-WORKS 


number  of  half-turns  to  operate  the  valve  makes  it  pos- 
sible for  the  office  to  check  the  completeness  of  his  inspec- 
tion, as  well  as  to  determine  whether  the  gate  is  properlv 
operating. 

There  are  a  number  of  advantages  in  such  a  regular 
gate  inspection.    It  not  only  keeps  the  valve  boxes  free  of 


dirt  and  in  working  order,  but  it  familiarizes  the  men 
with  the  location  and  operation  of  all  these  valves,  which 
is  very  important  in  cases  of  bad  breaks.  The  gate  valves 
are  obviously  an  important  part  of  a  water-works  system, 
and  to  have  an  efficient  system  every  part  of  it  should  be 
kept  in  good  working  order. 


FIG.  7.     REVERSE  OF  RECORD  CARD  FOR  SERVICES 
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FIG.  10.     INSPECTION  RECORD  OF  GATE  VALVES 

Mr.  Martin,  in  his  annual  report  to  the  Board  of  Water 
Commissioners  for  the  year  1914,  when  this  part  of  the 
work  was  inaugurated,  states :  "This  work  (regularly  op- 
erating the  gates  and  keeping  the  boxes  raised  to  grade ) 
I  consider  of  vital  importance,  as  in  the  case  of  a  break, 
minutes  lost  looking  for  a  gate  box  are  very  valuable,  to 
the  extent  sometimes  of  hundreds  or  even  thousands  of 
dollars."  In  making  this  statement  he  writes  from  many 
years'  experience  with  such  breaks;  a  serious  one  oc- 
curred just  before  the  inauguration  of  the  gate-inspec- 
tion work  noted  in  this  article. 


By  G.  B.  Buchanan* 


SYNOPSIS — The  peculiarities  of  Southern  rural- 
road  improvement  are  explained  in  the  light  of 
ante-bellum  conditions.  Methods  and  costs  of 
reconstructing  corduroy  roads  are  given. 

There  are  in  the  Southern  States  many  miles  of  rural 
roads  which  are  never  seen  hy  cross-country  tourists  and 
therefore  are  seldom  considered  in  the  widespread  good- 
roads  propaganda.  Nevertheless  they  are  important 
thoroughfares  to  the  communities  they  serve,  and  their 
improvement  is  becoming  urgent.  While  not  calling  for 
much  engineering  design,  the  improvement  of  these  roads 
might  very  properly  come  within  the  practice  of  local 
surveyors  and  engineers,  and  the  improvement  may  be 
extravagant  or  economical,  according  to  the  judgment 
and  experience  of  the  engineer. 

Early  Road  Conditions  in  the  South 
A  brief  resume  of  early  conditions  is  essential  to  an 
understanding  of  some  peculiarities  now  met.  with  in 
Southern  road  work.    It  is  well  known  that  previous 
to  the  Civil  War  the  South  was  preeminently  an  agricul- 


FIG.  1.     SURVIVAL  OF  ANTE-BELLUM  TRANSPORTATION 
METHODS;    MOVING   A   4% -TON    BOILER  FOR 
A  SAWMILL 


tural  region  of  large  estates  and  few  railroads.  Trans- 
portation to  the  market  from  the  interior  for  distances  of 
100  to  200  mi.  was  by  freight  wagons;  passenger  travel 
was  by  stage,  carriage  and  quite  largely  by  horseback. 

Road  laws  were  perhaps  the  most  negligible  of  any  of 
the  laws.  While  the  Southern  highway  commissions  are 
now  gradually  developing  efficiency  in  rural-road  work, 
they  are  often  hindered  by  the  old-time  county-supervisor 
system.  With  competent  business  men  in  office  this  sys- 
tem works  well,  but  there  are  still  too  few  uptodate  men 
connected  with  these  county-supervisor  boa  i  ds. 

Before  the  Civil  War  the  rural  South  had  very  few 
really  public  roads.  The  passenger  or  stage  roads 
were  mostly  toll  roads,  built  and  maintained  by  indi- 
viduals and  not  communities.  The  greater  part  of  the 
freight  tonnage  was  carried  on  other  roads  built  and 
maintained  over  private  lands  by  the  owners  of  estates. 


•Surveyor,  Woodford,  Va. 


This  system  had  disadvantages.  It  was  a  handy  venge- 
ance to  close  the  freight  roads  over  one's  estate  to  the 
wagons  of  an  enemy.  As  these  estates  seldom  contained 
less  than  1000  acres  and  often  many  thousands,  the  clos- 
ing of  roads  compelled  a  roundabout  way  to  the  market. 
There  was  also  the  possibility  that  cliques  could  "freeze 
out"  other  proprietors  by  combining  to  close  avenues  for 
freight  hauling. 

Haphazard  Manner  of  Road  Location 

For  years  following  the  Civil  War  the  old  private-road 
system  held  sway,  strangling  many  fine  farms.  Together 
with  the  scarcity  of  intelligent  farm  labor,  it  was  one  of 
the  factors  in  the  temporary  stagnation  of  much  Southern 
farming  after  the  war.  Even  the  incompetent  labor  left 
could  have  accomplished  something  had  there  been  outlets 
for  crops,  which  were  not  liable  to  be  closed  over  night. 
Thousands  of  acres  of  once  fertile  lands  were  abandoned. 
Since  then  these  large  estates  have  been  cut  up  into  farms 
which  one  family  can  handle— from  25  to  300  acres— with 
some  sort  of  highway  guaranteed. 

In  many  Southern  road  districts  it  has  become  an 
established  legal  principle  that  "roads  existing  when  the 


FIG.  2.     EXAMPLE  OF  SOUTHERN  CORDUROY  ROAD 
BUILT  IN   CUT   THROUGH  BOTTOM 
LAND 

estate  was  subdivided  shall  be  roads  for  the  different 
parts."  At  the  same  time  such  of  the  old  freight  and 
passenger  roads  as  were  desired  were  brought  under  the 
wing  of  the  county-road  organizations.  This  was  the 
inception  of  practically  the  Smith's  whole  rural-road  sys- 
tem, so  it  can  be  seen  that  in  dealing  with  these  roads  we 
are  dealing  with  highways  largely  planned  and  executed 
in  accordance  with  private  ideas  or  even  temperamental 
whims.  Records  are  meager,  but  those  available  show 
that  the  best  roads  were  built  by  estate  owners  of  military 
experience. 

Corduroy  Roads  Becomk  Unendurable 
Years  ago  plank  roads  built  as  toll  roads  were  much 
in  vogue.  Evidences  of  planking  frequently  appear  on 
old  Southern  passenger  roads,  but  for  freight  traffic  sawed 
lumber  was  considered  extravagant.  Plenty  of  suitable 
poles,  however,  were  generally  handy  to  the  wet  places 
of  these  roads  and  there  was  likewise  plenty  of  labor,  so 
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corduroy  roads  were  laid  on  soggy  stretches.  This  habit 
persisted  until  very  recently,  when  the  popularizing  of 
the  automobile  made  corduroy  roads  no  longer  endurable. 

The  corduroy  surfaces  were  rough,  but  of  more  import- 
ance, they  had  been  laid  largely  in  creek  and  river  bottoms 
subject  to  overflow.  In  building  a  corduroy  road  a  level 
surface  was  essential  for  the  length  of  the  pole;  and  labor 
being  plentiful  and  earth-moving  equipment  scarce,  the 
ante-bellum  road  builder  obtained  this  level  surface  by 
digging  and  not  by  filling,  as  would  be  done  now'.  We 
thus  have  roads  through  bottom  lands  as  low  or  lower 
than  the  surrounding  surface. 

So  heavy  is  the  rainfall  in  the  South  and  Southeast 
that  high  floods  are  customary,  and  while  often  a  long- 
legged  steer  or  horse  could  get  over  the  submerged  roads, 
modern  low-hung  automobiles  cannot.  Flood  levels  of 
6  to  8  ft.  or  more  are  often  found  on  these  old  corduroy 
roads  making  them  quite  impassable. 

Reconstructing  the  Old  Roads 
The  predominating  kinds  of  timber  dug  out  of  the 
later-built  roads  are  ash,  sweet  gum  and  pine.  Much 
cedar,  locust,  sassafras,  oak,  etc.,  was  used  previous  to  the 
war.  Long-lasting  woods,  like  cedar,  sassafras,  white 
oak  and  locust,  are  still  good,  and  if  it  were  known  that 
these  woods  only  had  been  used,  the  improvement  could 
be  made  on  top  of  the  old  road.  Other  woods  have  de- 
cayed, or  are  decaying,  and  therefore  the  removal  of  the 


mate  for  a  relocation  must  consider  the  cost  of  clearing 
a  new  right-of-way. 

Plan  4  is  used  where  relocation  is  undesirable  and 
where  the  finished  surface  of  the  roadway  is  to  be  30  in 
or  more  above  the  buried  wood.  In  this  case,  for  the 
gravel  road  now  largely  being  built  throughout  rural 
Virginia,  at  least  18  in.  of  soil  from  near-by  borrow 
pits  is  filled  in  over  the  old  road,  then  12  in.  of  bank-run 
gravel  is  spread  for  surfacing  material.  The  cushion 
of  soil  is  usually  compacted  by  rolling  in  about  18-in. 
layers.  The  gravel  is  not  compacted  except  by  the  teams 
and  wagons  hauling  it. 

Control  oe  the  Traffic  Loads 
Thus  cheaply  built  and  well-maintained,  this  type  of 
soil-gravel  road  has  been  found  suited  to  moderate  auto- 
mobile traffic,  and  it  will  hold  its  surface  if  heavy  loads 
are  prohibited  while  the  surface  and  soil  cushion  are 
soggy  from  thawing  or  long  wet  periods.  In  the  South 
roads  are  subjected  to  continuous  freezing  and  thawing 
all  through  the  winter,  which  is  extremelv  trying  to  any 
type  of  earth  road.  Frequent  rains  are  experienced  also. 
By  several  state  laws  boards  of  supervisors  are  given 
authority  to  control  loads  on  improved  highways,  and  this 
authority  is  now  largely  exercised,  the  limit  being  1000  lb. 
per  wagon  when  the  roads  are  thawing  or  soggy. 

Perhaps  75  per  cent,  of  the  heavy  traffic  over  Southern 
rural  roads  has  heretofore  been  in  lumber  and  allied  in- 


FIG.  3.    FLOOD  PROTECTION  BY  WOVEN  BRUSH 
Screens  of  woven  brush  are  fastened  to  the  fence 
posts  to  prevent  scour 

corduroy  road  must  be  considered  in  rebuilding  these 
highways. 

Five  methods  of  rebuilding  are  practicable:  (1)  Ma- 
chine excavation ;  (2)  hand  excavation ;  (3)  burning;  (4) 
nlhng  over  the  corduroy;  (5)  relocating  the  road. 
_  Plan  5  is  much  used.  In  the  first  place  there  was  no 
inclusive  scheme  used  in  laying  out  these  roads-there 
may  be  several  roads  in  the  course  of  a  few  miles  and 
there  may  be  5  mi.  between  the  next  two.  Grades  are 
either  steep,  or  the  road  over  the  elevation  is  unnecessarily 
roundabout.    As  the  surface  of  roads  should  be  high 

IZfl  ^uV?Vide  dvah™Se>  ^  ^  usually  found  more 
costly  to  fill  the  excavation  made  for  a  corduroy  road  than 
to  grade  a  new  roadbed. 

Where  cleared  land  is  available  for  a  new  location  and 
condemnation  proceedings  are  not  forced,  a  relocation  is 
the  most  economical  solution  of  the  problem.  Neverthe- 

rZlfT  Tn0t  alWajS  be  done'  ASain>  th*  corduroy 
roads  have  been  mostly  in  river-bottom  lands,  where  tim- 
ber or  heavy  brush  is  generally  found,  so  that  any  esti- 


PIG.  4.    A  70- YEAR-OLD  RURAL  ROAD 
Drainage  ditches  12  f.t.  deep,  overgrown  with 
brush  and  dangerous 

dustries,  the  little  country  sawmills  sending  their  product 
to  rail  or  water  by  two-,  three-  and  four-mule  wagons. 
Lately,  some  tractor  hauling  has  been  tried  with  fair 
results,  although  it  is  found  that  curves  are  of  too  short 
radius  and  grades  too  abrupt  for  much  success  at  this 
time  with  the  wagons  used.  No  effort  has  been  made  to 
secure  special  trailers,  and  a  long  string  of  ordinary 
wagons  is  very  unwieldy. 

Cross-ties,  excelsior,  pulp  and  cordwood  are  produced 
whenever  farm  work  is  slack,  as  well  as  sawed  timber. 
Regulations  limiting  loads  are  opposed  by  many  at  first. 
This  quickly  ceases,  however,  when  it  is  seen  that  reduc- 
ing the  loads  for  the  short  periods  required  enables  good 
loads  to  be  hauled  all  through  the  winter,  instead  of 
diminishing  the  load  as  the  winter  proceeds  because  of 
the  total  demolition  of  the  road  surfaces. 

Where  a  road  cannot  be  relocated  and  filling  over  the 
old  corduroy  surface  is  impracticable,  the  poling  can  be 
removed  in  one  of  three  ways.  It  depends  on  conditions 
which  is  the  most  economical.   Burning  is  not  extensively 
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practiced  and  is  confined  to  roads  in  clay  soils  generally 
classified  as  gumbo.  A  fire  dries  out  this  material  so  it 
can  be  compacted  without  gumming  up  the  road-roller 
wheels.  This  kind  of  clay  must  be  well  compacted,  for 
otherwise  the  gravel  will  work  down  into  it  and  in  rainy 
weather  ruts  will  cut  clear  through  the  gravel.  However, 
the  burning  of  the  poling  is  only  a  part  of  the  fire  applied, 
much  brush  being  burned  also. 

To  burn  the  poling  the  earth  covering  is  first  dragged 
off  with  a  road  scraper  with  the  blade  set  horizontally. 
The  poles  are  then  allowed  to  dry  out,  when  some  handy 
inflammable  fluid  is  applied.  This  will  cover  the  poles 
most  effectively  if  sprayed  on  in  a  moderately  heavy  spray. 
The  fire  should  be  set  to  burn  against  the  wind,  as  other- 
wise it  will  sweep  over  the  poles  without  generating  its 
full  heat. 

No  cost  data  are  at  hand  to  show  the  relative  efficiency 
of  machine  and  hand  methods  of  uncovering  the  poling, 
bul  it  is  evident  that  with  the  ordinary  road  machine 
found  in  most  Southern  districts,  hand  digging  is  not 
any  more  expensive.  The  only  machine  usually  available 
is  the  blade  scraper,  which  has  so  low  a  clearance  that  the 


Mew  TtVeir&cIhflEagf  Mi 

A  special  class  of  excavating  machinery  which  has  been 
developed  very  extensively  is  that  for  digging  the  deep 
and  narrow  trenches  required  for  water  mains,  sewers 
and  tile  drainage.  Two  excavators,  of  different  types,  for 
this  class  of  work,  are  shown  in  the  accompanying  illus- 
trations. They  are  being  introduced  by  the  Pawling  & 
Harnischfeger  Co.,  Milwaukee,  Wis. 

Ladder  Excavator 

The  machine  shown  in  Fig.  1  has  an  endless  chain  fitted 
with  buckets,  the  chain  being  carried  by  a  boom  or  ladder 
frame  which  has  its  upper  end  pivoted  to  fixed  frames 
on  the  deck  of  the  machine.  The  ladder  is  a  heavy  box 
girder,  which  is  held  at  the  required  position  by  tackle 
from  the  cantilever  ends  of  the  fixed  frames.  Its  weight 
serves  to  hold  the  buckets  against  the  breast  of  the  cut, 
and  the  method  of  suspension  enables  it  to  swing  up 
if  the  buckets  strike  a  heavy  boulder  or  other  obstacle. 

The  buckets  are  of  cast  steel,  with  removable  teeth  of 
tool  steel,  and  are  attached  to  a  chain  composed  of  cast- 
steel  links  having  a  pitch  of  10  in.    The  buckets  can  be 


PIG.   1.     TRENCH   EXCAVATOR   OP  THE  LADDER   TYPE  FOR  SEWERS,  WATER  MAINS.  ETC 


outfit  must  stop  every  few  feet  to  clear  out  the  material 
from  under  it.  In  hand  digging  the  earth  covering  the 
poling  is  first  scraped  off,  when  a  heavy  subsoil  plow  may 
lie  run  near  each  end  of  the  poles,  the  point  plowing  down 
under  the  poles.  This  rips  up  the  sound  poles,  which 
are  then  carried  off  to  suitable  piles.  The  rotten  poles 
are  broken  up  by  this  process  and  must  be  dug  out  by 
hand. 

Sound  poles  of  lasting  wood,  like  cedar,  locust,  white 
oak  and  sassafras,  can  be  dried  out  and  worked  into  fence 
posts  selling  from  10  to  25c.  each. 

It  would  appear  sound  to  estimate  from  $100  to  $500 
per  mile  for  digging  out  old  corduroy  roads  when  bidding 
on  Southern  road  work,  where  much  poling  is  found  and 
the  specifications  require  its  removal. 

58 

The  Australian  Transcontinental  Ry.  will  be  finished  by 
the  end  of  1916,  according  to  a  recent  report  by  the  Chief 
Engineer,  N.  G.  Bell.  On  the  West  Australian  section  the  final 
locating  survey  has  been  made  for  a  distance  of  260  mi.  and 
preliminary  surveys  as  far  as  the  South  Australian  boundary. 
The  line  has  been  completed  ready  for  track  laying  for  240  mi. 
in  West  Australia  and  264  mi.  in  South  Australia. 


changed  readily  to  give  the  desired  width  of  trench. 
Ordinarily  the  range  of  work  is  12  ft.  in  depth  and  27 
to  39  in.  in  width  ;  but  an  extension  of  the  ladder  pro- 
vides for  a  depth  of  15  ft.,  while  buckets  of  greater  width 
can  be  used  if  necessary.  The  contents  of  the  buckets  are 
dumped  upon  a  transverse  24-in.  belt  conveyor  of  suitable 
length,  which  can  be  extended  on  either  side.  A  scraping 
device  insures  the  complete  discharge  and  cleaning  of  each 
bucket. 

The  machine  has  a  steel  frame  22  ft.  long,  to  which 
are  attached  the  cantilever  frames  carrying  the  end 
bearings  and  the  hoisting  sheaves  of  the  ladder.  It  has  a 
pair  of  3  l-in.-wide  tired  wheels  at  the  front,  while  at  the 
rear  are  a  pair  of  caterpillars  7  ft.  long  and  30  in.  wide. 
These  caterpillars  have  their  frames  pivoted  on  a  heavy 
cross-shaft,  so  that  they  can  accommodate  themselves 
independently  to  the  inequalities  of  the  ground.  They 
are  driven  by  sprocket  chains.  A  bevel-gear  differential 
equalizes  the  strains  when  turning  curves,  and  brakes  on 
the  chain  sprockets  provide  independent  control  of  the 
caterpillars  to  assist  in  making  very  short  turns. 
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Power  is  furnished  by  a  70-hp.  four-cylinder  vertical 
engine,  which  can  work  on  gasoline,  kerosene  or  motor 
spirit.  This  is  geared  to  a  countershaft,  from  which 
the  upper  tumbler  of  the  ladder  chain  is  driven  by  a  steel 
roller  chain.  The  caterpillars,  the  feed  gear  and  the 
ladder  hoist  are  all  driven  from  this  shaft  by  means  of 
chains.  The  feed  is  through  a  gear  train  which  gives  six 
rates  of  speed,  ranging  from  IV4  ft.  to  5  ft.  per  min.  The 
ladder  hoist  is  operated  through  bevel  gears  and  a  worm 
gear.  The  steering  is  effected  by  a  band-operated  gear 
driving  a  shaft  having  drums,  from  which  chains  are  led 
to  the  front  axle. 

The  operating  levers  are  so  grouped  that  all  move- 
ments can  be  controlled  by  one  operator.  The  machine 
is  52  ft.  long  over  all,  and  weighs  about  22  tons  in  working 


be  added  for  work  in  hard  material.  The  excavated  ma- 
terial is  delivered  on  either  side  of  the  trench  by  a  steel 
chute  when  the  spoil  is  to  be  delivered  close  by  or  by 
transverse  conveyors  composed  of  steel  slats  when  it  is  to 
lie  carried  some  distance. 

The  main  frame  of  the  machine  is  supported  by  a  pair 
of  wheels  on  the  steering  axle  and  a  pair  of  caterpillars 
at  the  rear.  Upon  it  is  a  gallows  frame  carrying  two 
pairs  of  drums.  The  upper  drums  are  for  the  topping-lift 
cables  which  lead  to  the  outer  end  of  the  boom  carrying 
the  wheel.  The  lower  drams  are  for  cables  which  are  at- 
tached to  a  erosshead  on  the  inner  end  of  the  boom,  raising 
and  lowering  it  in  the  vertical  frame. 

These  machines  excavate  trenches  up  to  7y2  ft.  deep 
and  12  to  24  in.  wide.    Power  is  furnished  by  an  internal- 


FIG.   2.     TRENCH  EXCAVATOR  OP  THE  WHEEL  TYPE,  USED  MAINLY  FOR  TILE-DRAINAGE  WORK 


order.  It  has  been  used  on  sewer  trenching  work  in 
Chicago. 

Wheel  Excavator 
This  type  of  machine  is  used  mainly  in  tile  ditching  or 
drainage  work,  but  is  also  employed  for  pipe  lines,  etc. 
The  wheel  which  carries  the  excavating  buckets  has  no 
axle,  but  the  inner  face  of  the  rim  rides  on  friction 
rollers  carried  by  a  frame  within  the  wheel.  A  pinion 
driven  by  a  sprocket  chain  engages  an  internal  gear  on 
the  rim.  The-  wheel  is  inclosed  by  a  steel  housing  as 
shown  in  Fig.  2  which  serves  to  support  the  sides  of  the 
trench. 

The  box  in  the  rear  of  the  wheel  is  for  the  protection 
of  the  tile-layer,  preventing  the  trench  from  caving 
in  upon  him.  The  bottom  of  the  box  forms  a  shoe  to 
smooth  the  bottom  of  the  trench  and  give  it  a  concave 
form  to  receive  the  tile.  The  buckets  are  cleaned  by  a 
stationary  spade  or  scraper,  and  knives  or  rooters  can 


combustion  engine  of  20  to  45  hp.,  and  the  rate  of  feed  va- 
ries from  1%  to  yy2  ft.  per  min.  in  machines  of  different 
sizes. 

The  accompanying  table  gives  the  record  of  work  done 
by  a  wheel  machine  of  the  type  shown  on  this  page,  used 
by  C.  D.  &  J.  T.  Pierson,  of  Terre  Haute,  Ind.,  for 
drainage  ditching  in  gumbo  soil. 

PERFORMANCE  OF  A  WHEEL  EXCAVATOR  ON  TRENCH  WORK  FOR 
TILE  DRAINAGE 
Record  A  B  C  D  E  F 

Hours  worked   10$         11  11  11  11  12 

Hours  delay  (ind.  noon)  *    3  3  2  2  3  2 

Net  working  hours   7}  8  9  9  8  10 

Gasoline,  gals,  (at  11  Je.) .  12"         13  15  15  13  20 

Cost  of  fuel  and  lub.  oil. .  $1  6S      $1.85      $2  17      $2.17      $1.85  $2.90 

Number  of  men    3  3  3  3  3  4 

Labor  cost  per  day   $6.30      $6  50      $6.50      $6  50      $6.50        $8  01) 

Total  cost  per  day   $8.18      $8.35      $8.67      $8.07      $8.35  $10.90 

Trench  <  1 1 J  in.),  depth      42  in.      42  in.'     42  in.      44  in.      42  in.        36  in. 

Trench,  length,  ft   1650        1952        2887        2310        2838  5032 

Cost  per  hn.ft   0.50c.     0.43c.     0.30c.     0  37c.     0.  29c.      0  21c 

Cost  per  cu.yd   3.98c.     3.45c.     2.41c.     2.89c.     2.37c.  2.04c. 

*  Delay  includes  30  min.  or  1  nr.  at  noon,  and  is  mainly  the  time  required  to 
move  the  machine  from  one  trench  to  another. 
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SYNOPSIS— In  sinking  a  well  about  1550  ft. 
deep  at  Oglesby,  III.,  various  difficulties  such  as 
cave-ins,  lost  tools,  plant  breakdowns  and  mine 
flooding  were  met  and  overcome  by  the  contractor 
and  the  engineer. 

Oglesby,  III,  situated  in  the  Illinois  River  Valley 
near  the  junction  of  the  Illinois  and  Vermilion  Rivers, 
has  recently  completed  a  deep  well  for  water-supply  pur- 
poses. Some  of  the  difficulties  encountered  during  the 
work  seem  to  be  worth  recording. 

In  the  immediate  vicinity  of  Oglesby  the  strata  are 
very  badly  folded  and  broken  up,  but  in  the  main  there 
are  about  20  ft.  of  overlying  soil,  about  500  ft.  of  various 
kinds  of  shales,  all  having  a  tendency  to  cave  and  dis- 
integrate when  exposed,  about  300  ft.  of  dolomite  and 
limestone  with  occasional  layers  of  shales,  and  from  that 
point  to  the  St.  Peter  sandstone  which  was  encountered 
about  1550  ft.  below  the  surface,  the  rock  is  generally  a 
variation  of  close-grained  limestone,  being  solid  and  fine 
grained  from  900  ft.  on. 

The  city  is  situated  over  coal  mines,  the  first  at  225  ft. 
and  the  second  about  500  ft.  below  the  surface.  These 
mines  are  absolutely  dry  mines,  and  hence  there  has  been 
no  provision  made  for  drainage.  These  facts  were  brought 
to  the  attention  of  bidders  for  the  well.  In  a  well  drilled 
about  one  mile  distant,  salt  water  had  been  encountered 
some  585  ft.  below  the  surface  and  had  developed  a  head 
of  approximately  400  ft.  The  attention  of  bidders  was 
called  to  this  fact,  also,  but  the  successful  bidder  failed 
to  make  adequate  provision  for  taking  care  of  the  salt 
water. 

The  well-drilling  plant  consisted  of  a  large  timber 
tower  for  handling  the  well  easing,  drills,  etc.,  a  steam 
boiler  and  a  single-cylinder  noncoiidensing  steam  engine 
driving  through  a  belt  about  35  ft.  in  length  a  10-ft. 
diameter  wheel.  This  wheel,  operating  through  a  friction 
clutch  and  wire  rope  over  the  tower,  handled  the  casing, 
tools,  bailers,  etc.  The  wheel  also  directly  operated  a 
large  timber  walking  beam  by  means  of  which  the  drills 
were  churned  up  and  down.  The  tower  was  made  of  suffi- 
cient height  to  handle  two  20-ft.  lengths  of  pipe  casing 
at  one  time. 

Work  was  actually  started  Feb.  23,  1915.  The  first  20 
ft.  to  bedrock,  through  loam  and  clay,  etc.,  was  cased 
with  18-in.  internal  diameter  steel  drive-pipe.  No  water 
was  encountered.  Then  for  330  ft.  the  hole  was  cased 
with  14-in.  internal  diameter  wrought-iron  pipe,  of  the 
heavy  screw-drive  coupling  type.  The  hole  was  dry  all 
the  way.  At  this  depth,  the  14-in.  casing  was  set  on 
a  good  shoulder  and  drilling  proceeded  with  a  12-in.  hole, 
which  was  cased  with  10-in.  wrought-iron  drive  pipe. 

The  casing  passed  through  two  coal  mines,  parts  of 
which  have  been  worked  out  and  abandoned.  In  the 
second  coal  mine  the  10-in.  pipe  passed  through  an  old 
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entry,  from  which  the  track  had  not  been  removed,  though 
the  entry  (in  solid  rock)  had  been  filled  with  debris 
from  the  active  part  of  the  mine.  This  casing  ended  600 
ft.  below  the  surface,  where  it  was  set  on  a  shoulder  and 
sealed  to  the  14-in.  casing  with  a  lead  packer.  The  hole 
continued  dry  to  a  point  815  ft.  below  the  surface,  where 
a  small  vein  of  salt  water  was  encountered  amounting 
to  about  320  gal.  per  hr.  At  875  ft.  a  heavy  flow  of  salt 
water  was  struck,  amounting  to  2400  gal.  per  hr.  This 
water  was  kept  down  with  a  bailer  (an  8-in.  cylindrical 
tube  or  pipe,  about  25  ft.  long,  with  movable  bottom) 
which  held  00  gal.,  and  was  operated  by  the  tower  and 
steam  engine.  The  bailer,  working  at  the  rate  of  one 
trip  per  minute,  could  lower  the  water  and  permit  inter- 
mittent drilling. 

Cave-In  of  Uncased  Well 

At  this  time  occurred  a  cave-in  of  the  uncased  well,  the 
10-in.  casing  on  its  shoulder  being  about  200  ft.  above 
the  bottom  of  the  well.  This  cave-in  was  of  such  a 
character  that  the  tools  had  to  be  abandoned  temporarily 
and  the  rope  was  cut  about  20  ft.  above  the  top  of  the 
drill.  A  few  hours  later  the  boiler  broke  down,  because 
of  bad  water.  Here  is  where  the  real  trouble  started. 
The  salt  water  now  rose  around  the  outside  of  the  10-in. 
casing  and  into  the  abandoned  entry  of  the  second  mine, 
which  was  about  550  ft.  below  the  surface  of  the  ground 
and  330  ft.  above  the  bottom  of  the  hole.  Ordinarily 
the  weight  of  casing  on  its  rock  shoulder  would  shut  off 
any  water  and  prevent  it  from  rising  outside  the  casing, 
but  the  10-in.  casing  had  been  sealed  to  the  14-in.  with 
a  lead  packer  to  keep  the  salt  water  out  of  the  well  itself. 
Hence  the  10-in.  casing  did  not  bear  its  full  weight  on 
the  stone  shoulder,  but  on  the  packer,  and  while  it  kept 
the  salt  water  out  of  the  well,  it  did  not  prevent  its  enter- 
ing the  mine.  This  mine  had  been  worked  for  40  years 
and  was  an  absolutely  dry  mine;  there  was  no  provision 
for  drainage  and  the  entrance  of  40  gal.  of  water  per  min. 
became  a  serious  matter. 

A  Mine  Flooded 

As  soon  as  it  was  seen  there  might  be  trouble  with  the 
salt  water,  men  were  set  to  work  by  the  mining  company 
clearing  out  the  abandoned  entry,  the  distance  to  be  cleared 
amounting  to  about  GOO  ft.  Since  the  entry  was  low, 
only  a  few  men  could  work  at  one  time,  and  it  took  one 
week  of  work  of  two  shifts  of  three  men  each  to  get  to 
the  well.  The  temperature  in  the  entry  was  about  90  deg. 
F.  and  the  ventilation  poor.  About  the  time  the  entry  was 
cleared  and  the  well  casing  exposed,  the  contractor's 
surface-boiler  broke  down,  as  stated,  and  several  tubes 
had  to  be  replaced.  In  addition  the  friction  clutch,  be- 
cause of  constant  operation  with  the  bailer,  gave  way  and 
had  to  be  repaired.  The  water  at  once  rose  rapidly  into 
the  mine  and  caused  a  great  deal  of  apprehension,  since 
thousands  of  dollars  worth  of  property  would  be  damaged 
by  flooding  and  several  hundred  men  thrown  out  of  work. 
It  took  several  days  to  get  new  tubes  for  the  boiler. 
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The  tools  were  lost  on  Apr.  4.  The  boiler  and  bailer 
had  been  worked  continuously  until  Apr.  8,  when  the 
boiler  broke  down  as  related.  The  contractor  had  no 
other  pump,  the  new  boiler  tubes  ordered  had  not  arrived,, 
and  in  this  emergency  the  engineer  took  charge  and 
ordered  a  5-in.  deep-well  pump,  GOO  ft.  of  drop  pipe  and 
a  steam  head,  shipped  by  express  from  Chicago.  They 
w  ere  ordered  the  night  of  Apr.  10  and  arrived  in  Oglesby 
the  next  afternoon.  The  same  morning,  the  boiler  tubes 
arrived,  were  installed,  and  bailing  was  resumed. 

Sealing  the  Mine  Entey 

The  plant  had  been  out  of  commission  for  three  days, 
during  which  time  several  hundred  feet  of  the  mine  had 
been  completely  flooded.  Fortunately,  for  the  entire  dis- 
tance of  600  ft.,  the  mine  sloped  toward  the  well.  During 
the  morning  of  Apr.  11  the  bailer  started  to  lower  this 
water  and  by  the  afternoon  of  Apr.  13  the  water  had  been 
lowered  so  that  the  work  of  sealing  the  entry  around  the 
well  casing  could  proceed.  The  heat  in  the  entry  was 
intense,  only  two  men  could  work  to  advantage  at  a  time 
and  all  material  had  to  be  brought  from  the  surface  down 
the  shaft  and  through  the  main  entry,  a  distance  of  one 
mile.  When  the  well  casing  was  finally  exposed  it  was 
found  that  the  drill  in  coming  through  the  mine  had 
threshed  around  considerably  and  that  a  cone-shaped  hole 
extended  for  about  20  ft.  below  the  floor  of  the  mine  entry. 
This  hole  was  about  24  in.,  in  diameter  at  the  top,  decreas- 
ing to  about  14  in.  at  the  bottom.  It  was  carefully  cleaned 
out,  the  walls  washed  and  scrubbed  and  then  filled  with 

rich  cement  mortar. 
The  well  casing  ex- 
posed in  the  mine 
was  then  cased  in  a 
column  of  reinforced 
concrete    6    ft.  sq. 
quite  to  the  roof  of 
the  mine.     In  less 
than  24  hr.  after  this 
was    completed  the 
bailer  on  the  surface 
broke  down,  but  the 
cement  had  set  suffi- 
cently   so   that  the 
water   was  entirely 
shut  off.    After  the 
bailer  broke,  the  salt 
water   continued  to 
rise  inside  the  well 
reaching  a  height  of 
785  ft.  from  the  hot-  ' 
torn,  which  was  with- 
in about  100  ft.  of  the  surface  of  the  ground,  the  total 
head  of  salt  water  varying  from  715  to  770  ft.    From  815 
to  840  ft.  the  material  encountered  was  a  good  hard  lime- 
stone, yet  the  first  salt  water  flow  was  from  this  ma- 
terial.   From  840  to  850  ft.  the  material  was  a  slate. 
Prom  850  to  875  ft.  were  layers  of  limestone,  clay  and 
slate  mixed  and  at  875  ft.  the  sand  vein,  from  which 
the  heavy  how  of  salt  water  came,  was  encountered. 

After  the  mine  had  been  sealed  off,  operations  were 
started  for  the  recovery  of  the  tools.  When  the  tools  were 
lost  the  contractor  had  ordered  about  1000  ft.  of  8-in. 
oil-well  easing,  the  intention  being  to  force  this  casing 
down  through  the  cave-in  and  over  the  tools  and  then  set 


BOWL 


SUPS 


BOWL  AND  SLIPS  FOR  RECOVER- 
ING WELL  TOOLS 


hold  of  the  tools  with  a  grab  tong  or  bowl  and  slip.  The 
casing  was  ordered  about  Apr.  5  but  did  not  arrive  until 
Apr.  23  having  been  lost  in  the  railway  yards  at  Chicago 
in  the  meantime.  From  Apr.  14  to  23  the  water  stood 
at  full  depth  in  the  well.  Since  the  lower  200  ft.  of  the 
well  was  uncased  at  the  time,  the  water  caused  the 
material  to  soften  and  disintegrate  and  much  more  of 
the  well  caved  in,  there  being  finally  about  200  ft.  of 
debris  on  top  of  the  lost  tools.  This  made  their  recovery 
very  difficult.  It  had  been  the  intention  to  drop  the 
8-in.  pipe  down  over  the  tools,  as  it  was  thought  that  the 
first  cave-in  was  simply  a  bridge,  and  that  the  8-in.  pipe 
could  easily  be  driven  through  it.  This  was  found  im- 
possible on  account  of  the  fact  mentioned  before  that  the 
well  had  further  caved  in  for  a  distance  of  200  ft. 

Bowl  and  Bowl  Sups 

The  debris  was  then  drilled  through  in  much  the  same 
manner  as  the  original  well,  and  when  it  was  thought  the 
drill  was  within  10  or  15  ft.  of  the  tools  a  casing  bowl 
was  put  on  the  lower  part  of  the  8-in.  pipe  with  the 
intention  of  forcing  this  over  the  tools.  This  bowl  (see 
accompanying  sketch)  is  a  piece  of  pipe  having  one  end 
threaded  to  screw  over  the  8-in.  pipe,  while  in  the  other 
end  the  interior  is  cone  shaped,  with  the  small  diameter  at 
the  bottom.  The  plan  of  operation  was  to  force  it  down 
around  the  tools,  then  lower  the  grab  tongs  or  bowl  slips, 
as  they  are  called,  over  the  tools.  The  bowl  slips  (see 
sketch)  consist  of  four  spring  steel  prongs  about  30  in. 
long,  with  the  lower  ends  of  the  prongs  flattened  out  to 
form  a  sort  of  paw,  the  four  prongs  constituting  a  cylinder. 
The  inside  of  the  paw  end  of  the  prongs  has  cut  threads 
like  a  pipe  wrench.  Since  these  prongs  are  long  they 
have  a  very  considerable  spring  to  them  and  hence  the 
bowl  attached  to  the  pipe  when  pulled  up  tends  to  force 
the  paws  tight  into  the  tools.  The  entire  length  of  800 
ft.  of  casing  is  then  pulled  and  the  slips,  contracted  by 
the  cone  of  the  bowl,  tightly  clasp  the  head  of  the  tools. 

The  first  attempt  failed,  because  the  bowl  could  not  be 
forced  over  the  tools,  for  the  reason  that  the  original  20 
ft.  of  rope  which  had  been  cut  off  when  the  tools  were 
abandoned  was  found  to  have  been  churned  into  such  a 
mass  that  the  pipe  could  not  be  forced  through  it.  All 
the  8-in.  casing  had  then  to  be  pulled  out.  the  bowl  taken 
off,  the  pipe  dropped  down  and  drilling  started  again. 

Much  trouble  was  encountered  before  the  bowl  was 
finally  forced  over  the  ends  of  the  tools.  On  Apr.  27,  28 
and  29  the  space  surrounding  the  lost  tools  was  drilled 
with  a  spud,  thus  enlarging  the  hole  and  cleaning  out 
and  exposing  the  tools  farther  down.  It  should  be  noted 
that  all  drilling  for  the  recovery  of  the  tools  was  through 
the  8-in.  casing  hung  from  the  top  of  the  well.  On  Fri- 
day, Apr.  30,  a  hold  on  the  tools  was  finally  obtained  with 
the  bowl  and  slips.  It  was  found  impossible  to  budge  the 
tools,  however,  with  a  straight  pull.  A  double  block 
was  then  put  on  the  derrick  with  a  bull  hitch  and  when 
this  was  pulled  the  8-in.  casing  pulled  apart  at  the  top 
nipple.  The  nipple  was  probably  poorly  threaded.  Tbe 
pipe  was  rethreaded  and  a  new  nipple  supplied  and  then 
the  linked  "elevator,"  or  cross  arm  upon  which  tbe  straight 
pull  was  applied,  pulled  apart.  This  was  Friday.  May  7. 
The  entire  week  had  been  taken  up  with  these  two  un- 
successful attempts.  On  Saturday,  May  8,  a  6yrin.  drill 
was  installed  and  again  the  drilling  around  the  tools 
started,  and  for  six  days  continued,  when  the  bole  around 
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the  tools  was  40  ft.  deep.  The  8-in.  casing  and  the  bowl 
and  slips  were  dropped  down  over  them  and  this  time  the 
tools  pulled  up  for  10  ft.  to  refusal.  They  were  then 
driven  down  with  drills,  the  bowl  and  slip  dropped  over 
them  again  and  the  tools  finally  recovered  on  May  17,  a 
total  of  six  weeks  after  losing  them.  The  cost  of  fishing 
was  $720  for  labor,  and  $180  for  other  expenses,  making 
a  total  of  $900. 

After  the  tools  had  been  recovered  the  drilling  proceeded 
without  any  difficulties,  the  10-in.  casing  having  been  set 
on  a  shoulder  at  600  ft.  below  the  ground  and  sealed  at 
its  junction  with  the  14-in.  casing  with  a  lead  seal  in 
order  to  keep  the  salt  water  out  of  the  well,  and  at  a 
distance  of  950  ft.  below  the  surface  of  the  ground  the 
8-in.  pipe  was  set  on  a  good  solid  rock  shoulder  and  then 
sealed  to  the  10-in.  casing  making  a  continuous  and 
tight  pipe  to  the  shoulder.  The  wall  at  this  point  was 
a  very  close  grained,  dense  limestone  and  there  was  no 
reason  for  any  further  casing. 

Straightening  the  Drill  Hole 
At  1200  ft.  below  the  surface  of  the  ground  the  drills, 
for  some  reason  not  exactly  understood,  began  to  get  out 
of  the  perpendicular  line.  This  was  probably  caused  by 
a  projection  over  which  the  drills  slid ;  at  any  rate  it  was 
found  that  there  was  a  deflection  of  several  inches  from 
the  perpendicular  in  the  drill  hole.  The  drills  were  with- 
drawn and  50  ft.  of  boulders  and  small  pieces  of  cast  iron 
were  dumped  into  the  hole,  tamped  down  and  drilled 
through  again,  thus  straightening  the  hole,  and  no  further 
trouble  was  encountered.  At  1275  ft.  the  great  timber 
walking  beam  split  and  this  caused  a  delay  of  four  days 
w  hile  a  new  one  was  being  made.  The  cost  of  this  incident 
was  $100. 

The  fine  grained  limestone  in  this  section,  that  is,  be- 
tween El.  1000  and  1400  ft.,  was  found  to  yield  about 
60  gal.  per  min.  of  clear  water  of  excellent  taste.  The 
salt  water  had  been  effectually  cut  off  by  the  weight  of  the 
S-in.  casing  resting  on  the  rock  shoulder. 


At  a  depth  of  1400  ft.  the  cast-iron  saddle  of  the 
walking  beam  broke  twice  in  succession,  causing  a  week's 
delay.  At  1445  ft.  the  St.  Peter  sandstone  was  encoun- 
tered. About  here  the  bottom  6  ft.  of  the  drill  broke  off. 
It  was  recovered  with  slips  operating  at  the  end  of  the 
drill  cable.  At  1548  ft.  a  clay  formation  was  encountered 
and  the  well  declared  finished.  It  was  tested  for  capacity, 
and  300  gal.  per  min.  for  13  hr.  was  pumped  without 
exposing  the  well  cylinder,  which  was  set  250  ft.  below 
the  surface  of  the  ground. 

The  contract  price  of  the  well  complete  was  $6628, 
delivered  to  the  city.  The  cost  to  the  contractor  on 
account  of  lost  tools,  etc.,  was  about  $1100.  The  mine 
cost  (concreting,  cleaning  entry,  etc.)  was  $460.  The  cost 
to  the  city  for  use  of  the  rush  order  pumping  machinery 
was  about  $275.  The  contractor  under  the  specifications 
must  stand  this  entire  expense,  but  the  city  did  not  force 
him  to  pay  for  the  extra  pumping  equipment. 

The  contractor,  H.  H.  Adkins,  of  Sullivan,  Ind., 
worked  hard  and  faithfully,  and,  though  lacking  somewhat 
in  necessary  equipment,  handled  his  work  very  skillfully. 
The  writer  was  consulting  engineer  for  the  city  of  Oglesby. 

Il.©nini£©23c@dl°C®im<c2:,et©  Flag*- 

By  G.  C.  Dobson* 

A  reinforced-concrete  flagpole  erected  on  Administra- 
tion Hill  at  Balboa  Heights,  Canal  Zone,  presents  a  unique 
piece  of  construction.  It  stands  on  the  principal  axis  of 
the  Administration  Building  and  59  ft.  in  front  of  it.  Its 
position  at  the  head  of  a  spacious  flight  of  steps  from 
the  terrace  to  the  main  townsite  gives  it  added  prominence. 

The  pole  has  a  clear  height  of  70  ft.,  a  ground  penetra- 
tion of  12  ft.  and  rests  on  natural  soil.   It  is  sixteen-sided 


♦Assistant  Engineer,  Permanent  Building  Division,  Panama 
Canal. 


FIG.  1.     RAISING  THE  REINFORCED-CONCRETE  FLAGPOLE  IN  FRONT  OF  ADMINISTRATION  BUILDING 
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and  has  a  diameter  of  8%  in.  at  the  top  and  17  in.  where 
it  joins  the  ornamental  base.  It  is  reinforced  longi- 
tudinally by  eight  square  bars,  which  are  U/2  in.  in  thick- 
ness at  the  base,  graduate  down  to  %  in.  at  the  top,  and 
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FIG.  2.  DESIGN  OF  REINFORCED-CONCRETE  FLAGPOLE 
AT  PANAMA  CANAL 

are  welded  so  as  to  form  continuous  bars.  The  welds  are 
reinforced  and  staggered.  The  pole  is  also  reinforced  by 
hoops  of  %-in.  square  bars  spaced  every  4  in. 

The  pole  was  precast  in  position  for  erection  in  wood 
forms,  which  had  to  be  constantly  adjusted  to  keep  the 
pole  m  alignment,  due  to  the  settling  of  the  fill  on  which 
the  forms  were  set  up  and  to  blasting  in  the  neighborhood. 


The  concrete  was  a  1 :  1 :  2  mixture.  Eighteen  days  after 
pouring  it  was  erected.  Stresses  were  developed  during 
erection  much  greater  than  would  be  caused  by  a  hurricane 
of  100  mi.  per  hr. 

The  lower  10  ft.  of  the  pole  consists  of  a  spreading  oc- 
tagonal base  of  flutes  and  plain  moldings,  with  a  seat 
and  platform  at  the  bottom.  These  members  were  all  pre- 
cast and  set  up  after  the  pole  was  erected.  They  are 
about  3  in.  thick  and  heavily  reinforced  with  mesh.  The 
pole  itself  received  a  thin  'coat  of  stucco  after  erection 
to  true  up  the  arrises  and  to  remove  all  form  marks. 

To  the  top  of  the  pole  is  secured  a  very  heavy  cast-brass 
pulleyless  block,  through  a  groove  in  which  slides  the  flag 
halyard,  and  through  the  center  a  1-in.  brass  rod  projects 
1  ft,  carrying  a  12-in.  copper  ball,  double  gold  leafed.  The 
center  of  this  ball  is  about  167  ft.  above  sea  level.  At  the 
base  the  halyard  passes  through  the  cap  molding  and  is 
secured  to  a  cast-brass  cleat  directly  below  it. 

The  method  of  erection  is  shown  very  clearly  in  the  ac- 
companying photograph.  Two  electric  winches  were 
employed. 

The  pole  was  designed  and  erected  by  the  Permanent 
Building  Division,  Supply  Department,  Panama  Canal. 
The  erection  was  done  under  the  direct  supervision  of 
the  Division  Engineer,  Frank  Hohnes.  The  architectural 
design  was  handled  by  S.  M.  Hitt,  Architect  of  the 
Panama  Canal,  and  the  engineering  design  by  the  writer. 


An   Automatic   Speed-Control  and  Train-Stop   System  has 

been  given  a  trial  on  the  Chicago,  Burlington  &  Quincy  R  R 
The  installation  covers  6  mi.  of  single  track,  with  several 
track  contacts  or  block  stations  for  movements  in  both  di- 
rections.   The  special  feature  is  the  control  of  train  speed  by 
"Caution"  indications  and  the  application  of  the  brakes  by 
"Stop"  indications.     The  contact  rail  is  normally  energized 
and  causes  a  lamp  to  be  lighted  in  the  cab,  indicating  that 
the  engine  has  entered  the  block  section.     The  engineman 
presses  a  button,  by  which  the  lamp  is  extinguished  and  a 
record  made  of  his  action.    In  starting  from  a  terminal,  only 
a   limited    (and   prescribed)    speed   can   be   attained,   and  a 
whjstle  in  the  cab  sounds  until  the  engine  passes  a  contact 
point  at  "Clear,"  after  which  the  engineman  has  full  con- 
trol of  the  speed.     For  a  "Caution"   indication,  the  contact 
rail  is  partly  energized,  and  causes  the  train-control  appa- 
ratus to  reduce  the  speed  to  the  prescribed  limit.     It  also 
causes  the  cab  whistle  to  sound  continuously.     If  the  indi- 
cator at  the  next  contact  point   is   "Clear,"   the  train-con- 
trol will  be  made  inoperative,  but  if  the  indication  is  "Stop," 
the  brakes  will  be  applied  and  another  whistle  sounded.  In 
order  to  proceed,  the  engineman  must  unlock  and  open  a  box 
and  set  the  apparatus  for  the  slow-speed  condition.    He  can- 
not set  it  for  full  speed,  this  being  done  only  automatically 
when  the  engine  shoe  strikes  an  energized  contact  rail.  The 
opening  and  closing  of  the  box  and  the  setting  of  the  appa- 
ratus are  all  registered,  so  that  all  the  actions  of  the  en- 
gineman are  on  record.    This  system  has  been  installed  by  the 
Gollos  Railway  Signal  Co.,  76  W.  Monroe  St.,  Chicago.  Hiram 
J.  Slifer,  Rookery  Building,  Chicago,  is  consulting  engineer 
for  the  company. 

Difference  Between  Investment  and  Value  of  a  small  pub- 
lic-utility property  is  illustrated  by  the  recent  appraisal  case 
of  the  District  of  Columbia  Public  Utilities  Commission  in  re 
Washington  &  Maryland  Ry.  Co.  This  company  operates  a 
short,  struggling  electric  railway  extending  out  from  the  out- 
skirts  of  Washington.  The  amount  expended  in  construction 
and  equipment  as  shown  by  the  records  was  $119,558,  while 
the  reproduction  of  cost  was  $67,047,  and  the  reproduction  cost 
less  depreciation  was  $61,381.  In  determining  cost  of  repro- 
duction 5  per  cent,  was  allowed  for  engineering  and  superin- 
tendence, 3  per  cent,  for  interest  during  construction  and  3 
per  cent,  for  the  legal,  organization  and  insurance  items 
omissions  and  contingencies.  Many  of  the  original  invest- 
ments were  wasted  expenditures.  Some  parts  of  the  installa- 
tion were  abandoned  after  a  short  time;  others  were  not  in 
service  for  considerable  periods  and  were  not  well  maintained. 
Most  of  the  plant  now  actually  used  and  useful  has  recently 
been  built  or  rebuilt. 
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A  total  length  of  16,301)  ft.  and  a  steel  weight  of  about 
23,000  tons  characterize  the  viaduct1  which  forms  the  east 
approach  of  the  St.  Louis  municipal  bridge  over  the 
Mississippi.  Its  size  makes  it  one  of  the  most  important 
pieces  of  viaduct  construction  in  this  country.  About 
two-thirds  of  the  length  of  the  structure  is  railway  via- 
duct and  about  one-third  highway  viaduct,  the  two  being 
of  different  types. 

Features  of  the  design  arc:  Simplicity  of  the  general 
arrangement;  extensive  uniformity  and  duplication  with- 
out sacrifice  of  economy;  the  use  of  the  main  girders  as 
track  stringers   in  the  highway  floor,  saving  both  in 


S+andard 
Trolley  Pole 


the  Illinois  Central  R.R.  These  arc  not  being  built  at 
the  present  time. 

The  gradients  of  the  approach  are  2.015%  on  the  high- 
way structure  and  0.128  to  0.983%  on  the  railway  struc- 
ture. 

The  drawing  herewith  shows  the  combined  portion. 
The  separate  railway  viaduct  in  its  arrangement  of  parts 
is  identical  with  the  railway  half  of  the  combined  via- 
duct. The  separate  highway  viaduct  differs  from  the 
highway  half  of  the  combined  structure  in  having  its 
roadway  centered  over  the  columns  and  its  longitudinal 
girders  raised  up  so  that  the  floor-beams  connect  to  their 
webs. 

The  determining  feature  of  the  arrangement  is  the  15- 
ft.  floor  panel  of  the  highway  viaduct,  which  was  main- 


CROSS -SECTION  OF   EAST  APPROACH  VIADUCT  TO  ST.  LOUIS  MUNICIPAL  BRIDGE 


stringers  and  in  floor-beams;  and  provision  for  expansion 
in  every  intermediate  span. 

The  footings  of  the  viaduct  columns  are  on  piles.  The 
concrete  piers  extend  about  15  ft.  above  ground,  to  get 
above  flood  level. 

General  Arrangement 
The  approach  passes  almost  directly  eastward  from 
the  east  end  of  the  river  bridge,  crossing  over  all  the  rail- 
ways in  the  east  bottoms.  The  length  of  viaduct  from  the 
bridge  to  the  east  end  of  the  approach  is  13,300  ft.  The 
first  2300  ft.  is  combined  highway  and  railway  viaduct, 
and  at  its  end  the  highway  viaduct  diverges  northeast- 
ward, extending  3000  ft.  to  Tenth  and  Pickett  Ave,  East 
St.  Louis,  while  the  railway  viaduct  continues  east  for 
11,000  ft. 

The  design  includes  provision  for  two  future  turnout 
viaducts  for  railway  connections — (1)  a  turnout  to  the 
northward,  starting  near  the  river  bridge,  for  connection 
with  the  Pennsylvania  R.R.  tracks,  and  (2)  a  turnout 
to  the  south  starting  at  the  point  where  the  main  rail- 
way and  highway  viaducts  diverge,  for  connection  with 

1Contract  for  the  steelwork  was  let  to  the  American  Bridge 
Co.  July  9,  1915,  as  noted  in  "Engineering-  News,"  July  15. 


tained  uniform  throughout  the  structure  (except  for  a 
few  end  panels  of  slightly  different  length).  This  panel- 
length  permits  of  using  rolled  I-beams  as  stringers  with 
considerable  economy.  The  panel  length  determined  the 
spans  as  multiples  of  15  ft.  The  columns  being  braced 
in  sets  of  four  as  towers,  according  to  regular  viaduct 
practice,  the  normal  spans  adopted  are  45  ft.  for  the  tow- 
ers and  75  ft.  for  the  intermediates. 

Highway  Viaduct 

The  street-railway  tracks  are  set  close  to  the  curb 
of  the  30-ft.  roadway,  leaving  a  single  wagonwav  in  the 
center,  large  enough  to  accommodate  two  lines  of  vehicles. 
The  position  of  the  tracks  is  such  that  the  main  longi- 
tudinal girders  serve  as  outer-track  stringers.  The  floor 
is  a  6-in.  reinforced-concrete  slab  carrying  creosoted- 
wood  blocks  on  a  mortar  bod.  The  track  rails  are  ordinary 
T-rails,  laid  on  shim  plates  (to  make  up  for  the  varying 
thickness  of  the  girder  flange  plates)  capped  with  a  V2'in- 
sheet  of  hard  fiber  to  decrease  noise  and  vibration. 

In  the  independent  highway  viaduct,  where  the  32-in. 
floor-beams  frame  into  the  webs  of  the  girders,  the  webs 
are  slotted  to  pass  a  top  flange  tie  strip  for  supporting  the 
sidewalk  cantilever  bracket.     In  the  combined  highway 
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and  railway  section,  the  highway  floor-beams  are  shifted 
toward  the  free  side  in  such  a  way  as  to  give  approxi- 
mately equal  loading  on  the  two  columns. 

Eailway  Viaduct 

The  railway  viaduct,  double-track  throughout,  has  the 
same  normal  span  lengths  as  the  highway  portion — 45  ft. 
and  75  ft.  The  tower  bracing  in  transverse  planes  is  in 
a  single  panel;  but  although  the  greatest  height  of  the 
viaduct  is  71  ft.,  the  structure  is  wide  enough  to  give 
the  diagonals  a  satisfactory  slope. 

Expansion  is  provided  for  in  each  75-ft.  span.  The  rail- 
way stringers  of  these  spans  are  deeper  than  those  of  the 
tower  spans,  but  near  the  expansion  end  the  lower  flange 
of  the  intermediate  span  is  curved  upward  in  ogee  form 
to  the  level  of  the  bottom  flange  of  the  tower-span  girder, 
which  gives  sufficient  depth  for  the  expansion  pocket. 
The  riveting  of  girders  and  stringers  to  the  floor-beams 
is  the  same  at  expansion  points  as  at  fixed  points,  so  that 
no  difference  in  the  floor-beam  web  punching  is  required. 

The  design  for  the  viaduct  was  made  by  Boiler,  Hodge 
&  Baird,  145  Broadway,  New  York  City,  consulting  engi- 
neers to  the  city  of  St.  Louis  for  the  municipal  bridge. 
The  estimated  cost  of  the  east  approach,  including  real 
estate,  is  $2,750,000.  The  present  contract  covers  only 
the  fabrication  of  the  steel,  the  price  being  in  the  neigh- 
borhood of  $43  per  ton  delivered. 

8 

Aqjiaednsct  Outlet  Cascades 
By  Burt  A.  Heinly* 

The  "cascades"  of  the  Los  Angeles  aqueduct  are  at  the 
outlet  of  the  last  tunnel  on  the  aqueduct,  27  mi.  northwest 
of  Los  Angeles.  Emerging  from  the  tunnel  portal  the 
full  20,000  miner's-inch  flow  of  the  aqueduct,  in  a  stretch 


FIG.  1.    DETAIL  OF  TUNNEL  PORTAL  AND  STEPPED 
PORTION  OF  CASCADES 

of  1037  ft.  of  rock-embedded  masonry  conduit,  descends 
&  distance  of  167  ft.  and  produces  the  effect  of  a  natural 
cascade. 

The  purpose  of  the  structure  is  chiefly  a;sthetic  although 
it  has  a  high  practical  value  in  its  thorough  aeration  of 
the  water.  Ultimately,  however,  it  will  be  eliminated,  as 
thejotal  fall  of  294  ft.  from  the  outlet  of  the  aqueduct 

*64b  South  Olive  St.,  Los  Ang-eles,  Calif. 


to  the  high-water  elevation  of  the  prospective  upper  San 
Fernando  Reservoir  makes  possible  a  hydro-electric  devel- 
opment of  9685  hp. 

A  problem  of  design  was  to  adapt  the  structure  to  the 
natural  surroundings,  within  a  75-ft.  right-of-way,  sim- 
ulating in  concrete,  so  far  as  possible,  a  natural  water 
course.  The  terminal  tunnel  has  a  height  of  10y2  ft. 
and  a  width  of  9%  ft.,  with  a  flat  slope  of  2%  ft.  to  the 
mile,  the  exit  opening  from  the  precipitous  slope  of  the 
range  onto  a  spur  or  hogback. 

Following  the  construction  of  a  permanent  road  up  the 
east  side  of  the  hogback,  the  face  of  the  cliff  from  which 
the  tunnel  emerges  was  cut  back  20  ft.  to  a  hard  con- 


FIG.  2.    TUNNEL  PORTAL  AND  CASCADES  HEAD 


glomerate  and  a  bulkhead  of  concrete  built  3  ft.  wide  at 
the  base  to  2  ft.  wide  at  the  top  with  an  overhang  for  the 
gate  stands.  The  bulkhead  was  raised  to  a  height  of 
1314  ft.  above  the  floor  of  the  tunnel.  (See  Figs.  1  and 
2.)    Besides  containing  two  portholes  (not  shown  in  Figs. 

I  and  2)  1  ft.  high  by  4  ft.  wide,  set  1  ft.  below  hydraulic 
grade,  the  bulkhead  is  5  ft.  forward  from  the  mouth  of 
the  tunnel  in  order  to  provide  for  a  safety  overflow  to 
relieve  the  pressure  should  the  gates  in  the  bulkhead  ever 
be  closed  when  the  aqueduct  is  under  flow.  In  the  bulk- 
head are  set  two  cast-steel  sluice  gates,  4  ft.  high  by  5  ft. 
wide,  with  bronze  bearings,  lifted  by  a  2V4-in.  screw  and 
operated  by  hand. 

The  first  drop  of  22  ft.  in  a  distance  of  49  ft.  was 
taken  care  of  by  benching  off  the  foundation  in  a  series  of 

II  steps,  each  of  2  ft.  rise.,  4  ft.  tread  and  ranging  in 
length  from  12  ft.  at  the  top  to  19  ft.  at  the  bottom.  The 
side  walls  to  prevent  overflow  rise  vertically  4%  ft.  above 
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(he  floor  of  the  step  and  an-  of  concrete,  16  in.  thick,  of 
5y2  parts  of  washed  gravel  to  1  part  of  Monolith  cement. 
This  cement — which  was  manufactured  by  the  municipal 
cement  mill  and  which  as  a  municipal  product  was  sub- 
jected to  much  criticism  from  certain  quarters — was  used 
throughout  in  the  building  of  the  "cascades."  After 
being  for  more  than  a  year  subjected  to  flows  under  a 
very  high  velocity,  it  shows  no  signs  of  the  wear  or  disin- 
tegration so  freely  prophesied. 

From  the  foot  of  the  stairs  to  the  bottom  of  the  cascade, 
the  canal  or  conduit  varies  from  19  ft.  in  width  and  I  ft. 
in  depth  to  72  ft.  wide  and  6  ft.  in  depth.   This  height  at 


almost  all  of  the  momentum  and  agitation  of  the  water  is 
taken  up  in  a  distance  of  75  ft.,  the  water  entering  the 
straight-away  of  the  conduit  as  a  smooth-flowing  stream. 
Because  of  the  great  range  of  velocities  in  this  open-lined 
conduit,  in  its  length  of  7975  ft.,  considerable  allowance 
for  difference  in  velocity-head  had  to  be  made.  This  was 
done  without  noticeable  drop  in  the  conduit  by  making 
lon°-  transitions  in  which  the  allowance  for  the  difference 
in  velocity-head  in  addition  to  the  flow-grade  was  dis- 
tributed along  the  transitions.  In  this  way  allowances 
of  From  1  to  3  ft.  difference  in  velocity-bead  are  made 
which  are  unnot iceable  to  the  ordinary  eye. 


FIG.  3.    VIEW  OF  LOS  ANGELES  AQUEDUCT  CASCADES  BEFORE  WATER  WAS  ADMITTED 


the  bottom  was  made  necessary  to  connect  with  the  open- 
lined  conduit  at  the  foot  of  the  cascade. 

The  grade  for  the  49  ft.  of  steps  is  50  per  cent. 


for  tin 


next  750  ft.  the  canal  varies  in  width  from  19  to  371/2 
ft.,  with  a  grade  of  from  1.4  to  24  per  cent.;  for  the 
remaining  distance  of  220  ft,  the  canal  is  from  37y2  ft. 
to  72  ft.  wide  and  has  a  grade  of  30  per  cent.  On  this 
last  section  the  boulders  were  strewn  as  shown  in  Fig.  3. 
Considerable  difficulty  was  experienced  in  the  matter  oi 
elevation  and  location  necessary  to  give  the  spectacular 
effect  of  a  mountain  torrent  that  was  desired.  The  result 
is  shown  by  Fig.  4.  A  total  of  00  cu.yd.  of  boulders  was 
required.  These  were  selected  to  run  about  1  ft.  in  diam- 
eter and  were  placed  about  1  ft.  apart.  They  were  dropped 
into  the  concrete  after  it  had  been  shoveled  so  that  there 
was  at  least  1  in.  of  concrete  between  the  base  of  the  boul- 
ders and  the  subgrade.  The  concrete  was  then  trowelled 
down.  This  left  from  4  to  0  in.  of  the  boulders  protruding. 

At  the  foot  of  the  cascade,  intersection  is  made  with 
the  open-lined  conduit  at  an  angle  of  63  deg.  Here 


The  work  was  carried  on  under  the  direction  of  William 
Mulholland,  chief  engineer;  E.  A.  Bayley,  field  engineer, 
and  Henry  L.  Jacques,  construction  superintendent. 

a 

The  water-power  industry  in  eastern  Canada  presents 
almost  the  only  evidence  of  engineering  and  construction 
activity  throughout  the  Dominion,  where  large  building 
construction  is  generally  halted.  In  Toronto  a  $3,000,000 
union  railway-terminal  project,  for  which  contracts  were 
let,  has  been  shut  down  (though  disagreement  among 
the  interested  railroads  may  be  largely  responsible),  and 
the  harbor  development  is  not  progressing  as  fa.4  as  had 
been  anticipated. 

In  Montreal  there  is  nothing  new  of  size  being  under- 
taken except  a  $400,000  extension  to  grain  elevator  No.  1. 
Old  works  like  the  Sun  Life  building  and  the  Canadian 
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Northern  Ry.'s  Mount  Royal  tunnel  and  terminal  arc 
going  ahead  rather  slowly. 

The  construction  being  done  stands  out  by  its  com- 
parative isolation.  In  Quebec  the  union  railway  station, 
a  $300,000  project,  has  been  started  and  some  steel  is 
being  put  up;  a  large  addition  to  the  post  office  is  being 
made  and  there  is  some  river  improvement.  The  Rro\  ince 
of  Quebec  is  taking  advantage  of  the  low  cost  of  labor  to 
build  some  GO  steel  highway  bridges,  one  of  $150,000  cost  ; 
tenders  on  the  work  after  the  Mar  began  showed  a  de- 
crease in  cost  from  those  before  of  from  15  to  20%.  Rail- 
way activity  seems  confined  to  Government  trans-conti- 
nental lines  and  the  great  Quebec  bridge,  on  which  steady 
progress  is  seen.    In  Halifax  the  large  railway  and  har- 


Quebec,  taking  advantage  of  the  financial  difficulties  of  the 
latter,  and  will  immediately  run  a  90-mile  transmission 
line  to  Quebec. 

The  Quebec  Streams  Commission  is  asking  for  tenders 
on  a  $  100, 000  project  on  the  upper  St.  Francis  River. 
This  is  a  storage  and  flow  regulation  project  similar  to 
that  on  the  St.  Maurice.  I'ulp  mills  will  be  the  chief 
beneficiaries. 

It  is  generally  expected  that  construction  work  on  the 
500,000-hp.  hydro-electric  project  on  the  Saguenay  River 
above  Quebec,  backed  by  the  Duke  interests  from  the 
United  States  (Southern  Power  Co.),  is  about  to  be 
started,  though  no  official  information  is  obtainable.  The 
preliminary  work  seems  to  be  progressing,  however.  This 


FIG.  4.    EFFECT  PRODUCED  BY  KOULDERS  IN  OUTT,ET  TO  LOS  ANGELES  AQUEDUCT  TUNNEL 


bor  development  scheme,  aggregating  in  cost  possibly 
$4,000,000,  is  now  well  under  way.  The  Welland  Ship 
Canal  enlargement  around  Niagara  Falls  is  being  prose- 
cuted with  some  vigor.  Both  of  these  projects  have  been 
described  in  recent  issues  of  Engineering  News. 

In  view  of  the  general  depression,  the  increasing  ac- 
tivity of  the  water-power  companies  is  striking.  Con- 
tracts have  been  let  for  $1,500,000  of  work  on  the  upper 
St.  Maurice  River  storage  and  flow-regulation  scheme. 
This  will  be  one  of  the  largest  conservation  developments 
on  the  continent,  benefiting  such  large  power  concerns 
as  the  Laurentide  and  Shawinigan  companies.  A  company 
known  as  the  St.  Maurice  Construction  Co.  has  been  or- 
ganized to  carry  on  this  work,  the  Shawinigan  Rower  & 
Water  Co.  and  Fraser,  Brace  &  Co.  (builders  of  the  great 
Cedars  Rapids  development)  being  largely  interested. 

Construction  work  on  the  huge  Laurentide  hydro-elec- 
tric station  at  Grand  Mere,  which  ceased  on  the  outbreak 
of  war,  has  been  resumed.  The  Shawinigan  company  has 
acquired  the  old  Dorchester  light  and  power  company  in 


development  involves  building  a  new  town,  at  an  antici- 
pated expenditure  of  $5,000,000  or  more,  for  the  fertilizer 
and  other  electro-chemical  industries  here. 

Part  of  the  improvement  in  the  power  situation  is  prob- 
ably in  consequence  of  the  manufacture  of  war  materials. 
A  great  deal  of  it  can  be  traced  to  the  aluminum  industry. 
The  French  and  Scandinavian  supplies  are  shut  off  and 
a  great  increase  in  the  demands  on  American  works  has 
been  felt.  A  small  part  of  the  aluminum  demand  is  for 
military  goods,  like  water  bottles,  motor-car  and  aeroplane 
parts,  etc.,  but  the  greater  portion  is  for  the  usual  com- 
mercial purposes. 

Owing  largely  to  the  demands  of  the  aluminum  works 
at  Messina,  N.  Y.,  which  take  (50,000  hp.  from  the  greal 
Cedars  Rapids  plant  near  Montreal  (described  in  Engi- 
neering News  of  Mar.  25,  1915,  p.  566)  the  load  on  this 
station  has  jumped  up  to  nearly  full  figure,  though  the  sta- 
tion has  been  running  only  about  eight  months.  Conse- 
quently extensions  originally  projected  for  construction 
several  years  from  now  will  probably  be  made  much  sooner. 
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tta©  Msilsa©  F©st 

The  first  state  highway  work  undertaken  in  Maine, 
under  the  $2,000,000  appropriation  made  by  the  1913 
legislature,  has  been  the  building  of  a  21-mi.  bituminous- 
macadam  road  from  Portland  to  Brunswick.  The  con- 
tract for  this  entire  work  was  let  in  11)14  to  R.  F.  Hudson, 
Melrose,  Mass. 

On  the  first  6^2  nii.  of  road  out  of  Portland,  an  exam- 
ination of  the  soil  conditions  during  the  spring  of  the 
year  showed  the  necessity  of  special  foundation  and  drain- 
age treatment.  There  was  a  great  scarcity  of  stone  for 
lilling  subdrains,  and  it  was  decided  to  use  a  V-type  gravel 
drain  30  in.  deep  in  the  center  and  a  I -in.  tile  drain  with 
side  outlets,  in  the  bottom,  where  stone  could  not  be 


DRAIN  TILE  IN  V-SHAPED  GRAVEL  TRENCH, 
MAINE  POST  ROAD 


obtained.  Of  the  whole  distance  of  6.63  mi.,  1.33  mi. 
(20%)  was  built  with  a  V-shaped  gravel  ditch  and  tile 
drain,  0.46  mi.  (7%)  with  V-shaped  ditch  and  stone 
drain,  0.67  mi.  (10%)  with  an  8-in.  stone  base,  and  1.36 
mi.  (20%)  with  a  4-in.  gravel  foundation. 

A  case  of  underdrainage  was  encountered  just  beyond 
the  second  mile,  for  about  1 00  ft.,  where  it  was  necessary 
to  resort  to  a  combination  of  special  stone  drain  and  tile 
drain.  The  stone  foundation  was  made  24  in.  deep  at 
the  sides  of  the  road  and  30  in.  at  the  center,  while  in 
the  center  and  at  a  depth  of  4  ft.,  a  4-in.  tile  drain  was 
placed  with  side  outlets  of  tile  at  intervals  of  25  ft.  This 
was  found  effectively  to  remove  a  bothersome  and  long- 
feared  "honey-pot"  of  large  area. 


The  highway  work  in  Maine  is  in  charge  of  a  commis- 
sion of  three  members,  for  whom  Paul  D.  Sargent,  former 
Assistant  Director  of  the  United  States  Office  of  Public- 
Roads,  is  Chief  Engineer. — William  J.  Dougherty,  Port- 
land, Maine. 

& 

C©sitssml  Plsuat  f©2*  C<o>jm©s=©taiagf 
©^©s*  ILmiF§»©  i%,i?©es. 
By  F.  L.  Shea* 

The  concrete  footings  and  basement  wall  and  piers  of 
the  recently  built  Circle  Building,  New  York  City,  were 
poured  from  a  central  plant,  the  layout  of  which  is  shown 
in  the  accompanying  sketch  and  view.  The  shed  sheathed 
with  tar  paper,  as  shown  in  the  view,  is  for  cement  storage. 
The  bin  to  the  right  of  the  tower  in  the  same  photograph 
is  for  gravel  (500  cu.yd.  capacity),  and  the  one  behind 
the  tower  is  for  sand  (280  cu.yd.  capacity). 

The  charging  hopper  of  the  mixer  is  on  a  level  with 
the  platform  of  the  sand  and  gravel  bins.  Directly  above 
this  hopper  and  extending  to  the  level  of  the  floor  of  the 
cement  storage  house  is  a  hopper  lined  with  galvanized 
iron,  into  which  the  cement  is  discharged.  When  the 
bins  were  full  the  sand  and  gravel  were  shoveled  to 
the  mixer  hopper;  when  material  in  the  bins  was  level 
with  the  platform  or  below  it,  the  sand  and  gravel  were 
wheelbarrowed  to  the  hopper.  To  avoid  this  operation 
the  bins  were  kept  filled  above  the  platform  level  until 
the  work  no  longer  required  storage. 

The  cement  storage  house  was  built  of  tongue-and- 
grooved  boards,  and  was  sheathed  on  the  outside  with 
two-ply  tar  felt,  well  lapped  and  secured  with  wood 
battens.  The  roof  was  covered  with  felt  secured  with 
roofer's  nails  and  disks.  To  prevent  the  cement  from 
coming  in  contact  with  rain-water  running  down  the 
back  wall  and  seeping  in  at  the  joints  of  felt  and  sheath- 
ing, a  V-shaped  gutter  was  provided  at  the  rear  and 
lined  with  felt. 

The  trucking  of  material  was  done  with  a  view  to 
avoiding  unnecessary  handling.  The  top  of  the  bins  was 
level  with  the  sidewalk  and  the  sand  bin  was  planked 
over  to  permit  driving  over  and  dumping  directly  into 
it  through  trap  doors.  The  gravel  bin  was  not  covered, 
material  was  discharged  into  it  from  the  top  of  the  sand 
bin.  The  floor  of  the  cement  house  was  on  a  level  with 
the  truck  platform,  so  that  the  cement  could  be  unloaded 
from  trucks  into  the  house.  The  rear  of  the  cement 
house  opened  on  to  the  cement  hopper. 

The  %-yd.  bucket  in  the  tower  could  be  lowered  into 
a  pit  5  ft.  below  ground  level,  and  the  spoon  of  the  dis- 
charge of  the  mixer  was  but  2  ft.  above  ground.  This 
spoon  delivered  into  a  wooden  hopper  holding  a  %-yA. 
batch,  so  that  while  one  batch  was  being  mixed  another 
was  being  discharged  from  this  reserve  hopper  to  the 
bucket  and  a  third  was  being  fed  into  the  hopper  of  the 

♦Superintendent  of  Construction,  Columbus  Circle  Construc- 
tion Corporation,  2  Columbus  Circle,  New  York  City. 


September  2,  1915 


ENdlNEEEINU  NEWS 


■15!) 


mixer — three  batches  moving  at  one  time.  The  bucket 
was  hauled  up  to  the  level  of  the  chute  hopper  by  the 
electric  hoist,  and  was  automatically  tripped. 

The  reserve  hopper  was  provided  with  a  pin-hung  dis- 
charge chute,  which  was  operated  by  the  bucket.    As  the 


ELECTJIIC  HO!ST 


LAYOUT  OF  OONCRETINOt  PLANT  AT  SITE 
OF  CIRCLE  BUILDING 

bucket  ascended  in  the  tower  it  turned  this  chute  up  and 
held  the  concrete  in  the  reserve  hopper,  and  when  the 
bucket  descended  and  passed  the  end  of  the  chute  it  pulled 
it  down  and  allowed  the  bucket  to  be  tilled.  Later  on. 
as  the  work  progressed,  the  reserve  hopper  was  abandoned 
and  the  concrete  was  fed  direct  from  mixer  to  bucket  by 
means  of  a  galvanized-iron  pipe  slide  chute. 

It  was  found  that  the  drippings  from  the  reserve  hopper 
settled  in  the  pit  at  the  bottom  of  the  tower  and  interfered 
with  the  proper  operation  of  the  bucket.  When  the  latter 
was  discharging  at  the  rate  of  a  batch  a  minute  this 
accumulation  necessitated  stopping  the  mixing  and  dis- 


charging al,  least  three  times  in  eight  working  hours  in 
order  to  clean  the  pit.  This  cleaning  operation  took 
from  five  to  eight  minutes,  which  offset  to  a  large  extent 
the  time  saved  by  having  a  reserve  batch. 

A  second  reserve  hopper  was  secured  to  the  base  of 
the  towei-.  adapted  t<>  lie  filled  by  a  length  of  chute  to 
receive  wheelbarrow  loads.  The  purpose  of  this  second 
hopper  was  to  provide  concrete  for  filling  the  minor  pier 
holes  while  the  chute  was  being  shifted. 

The  chutes  were  in  30-ft.  sections,  the  intersections 
being  supported  by  ginpoles.  Tins  method  was  considered 
to  be  more  satisfactory  than  using  A-frames,  as  is  ordin- 
arily done.  It  permitted  easy  handling  of  the  chute 
Sections  and  shifting  without  disconnecting.  The  steel 
A-frame  bracket  which  supports  the  first  or  tower  chute 
was  fixed  in  position  so  that  the  chute  would  be  held 
permanently  at  the  65-ft.  elevation  during  the  entire 
course  of  the  concreting.  This  elevation  was  maintained 
even  when  the  concreting  was  at  a  point  very  close  to  the 
tower,  making  the  descent  of  the  concrete  rapid.  The 
chuting  distance  varied  up  to  2()()  ft. 


Expense-Money  Advances  to  Assistant  Engineers — An  en- 
gineer in  New  York  City  with  a  number  of  assistants  who 
spend  more  or  less  time  traveling  has  adopted  the  following; 
means  for  keeping  them  supplied  with  expense  money:  To 
each  assistant  is  advanced  $50,  for  which  he  gives  his  note. 
At  the  end  of  each  week  the  assistant  puts  in  his  expense 
account  for  the  week.  On  the  following  Monday  morning  a 
check  is  given  him  for  the  account  as  approved,  thus  restoring 
and  maintaining  his  $50  advance.  This  practice  obviates  what 
is  a  sore  point  with  a  large  number  of  engineering  and  other 
employees  throughout  the  country  who  are  called  upon  to 
advance  out  of  their  own  funds  money  for  traveling  and  other 
expenses.  Of  course  in  some  cases  $50  would  be  an  insufficient 
advance,  but  it  serves  to  illustrate  the  principle.  It  may  be 
added  that  one  case  has  been  reported  to  us  in  which  a 
young  man  in  the  Federal  employ  was  obliged  to  advance  $600 
personally  for  expenses  before  he  got  any  of  the  money  back. 


GENERAL  VIEW  OF  PLANT  AND  SITE  SURROUNDED  BY  FOUNDATION- WALL  FORMS 
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The  engineering  work  preliminary  to  pavement  con- 
struction or  renewal  varies  in  different  cities.  Generally 
a  center  line  survey  with  cross-sections  every  25  or  50  ft., 
with  specifications,  is  about  all  the  information  given  the 
contractor  to  bid  on.  A  great  many  details  are  usually 
left  to  be  decided  by  the  supervising  engineer,  who  is  often 
called  upon  to  do  considerable  supplementary  survey 
work,  such  as  giving  lines,  grades,  etc.  More  often  than 
in  other  branches  of  engineering  work,  the  details  of 
design,  except  at  complicated  side-hill  crossings,  are 
neglected. 

Detail  Survey  and  Design 

In.  St.  Louis,  Mo.,  the  Board  of  Public  Service  has 
organized  a  division  of  design — sewers  and  paving — one 
of  the  objects  of  which  is  to  reduce  to  a  minimum  the 
engineering  work  required  after  the  pavement  eonstruc- 


street  survey,  which  is  described  in  the  following.  While 
of  considerable  assistance  to  the  contractor  in  making 
his  estimates,  the  primary  purpose  of  the  detail  plan 
is  to  facilitate  the  work  of  the  construction  or  super- 
vising engineer.  A  study  of  a  section  of  a  typical  plan 
(Fig.  2)  will  show  that  the  field  engineer  is  relieved  as 
far  as  practicable  of  all  calculations,  small  details,  etc., 
which  would  require  office  work  on  his  part.  This  allows 
him  to  give  his  whole  time  to  supervising  the  work  of 
construction  ;  and  of  course  has  made  it  possible  greatly 
to  reduce  the  field  force,  although  it  has  correspondingly 
added  to  the  designing  staff.  While  the  ultimate  economy 
of  the  new  method  is  not  yet  proved,  very  satisfactory 
results  have  been  achieved  thus  far. 

Preliminary  to  drafting  the  plan,  a  very  complete  sur- 
vey of  the  street  is  made,  and  the  corners  of  all  intersect- 
ing streets  and  alleys  are  definitely  fixed  by  reference  to 
permanent  structures  or  by  setting  monuments.  All  tele- 
graph or  telephone  poles,  lamp  posts,  fire  hydrants, 
sprinkling  hydrants  or  standpipes,  valve  boxes,  sewer  in- 
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FIG.  1.    ASSESSMENT  MAI'  OE  BENEFIT  DISTRICT,  PAVING  IMPROVEMENTS,  ST.  .LOUIS,  MO. 


tion  has  actually  begun.  The  purpose  is  to  furnish  the 
contractor  and  supervising  engineer  with  so  much  pre- 
liminary detail  that  there  will  he  no  call  for  survey  or 
engineering  work  other  than  inspection  and  supervision, 
after  the  construction  of  the  pavement  has  been  started. 

The  payment  for  street-improvement  work  in  St.  Louis, 
both  new  construction  and  renewal,  is  by  assessments  on 
abutting  property.  Hence  the  first  step  is  the  preparation 
of  a  property  map  of  the  benefit  district.  For  pavement 
work  one  third  of  the  cost  is  assessed  against  the  frontage 
on  the  improvement  and  two-thirds  pro  rata  against  the 
area  within  the  benefit  district,  which  usually  extends 
half  way  to  the  next  public  street.  For  sewer  work  the 
assessment  is  by  area.  This  map,  of  which  Fig.  1  is  a 
typical  section,  is  compiled  on  a  scale  of  60  ft.  =  1  in., 
chiefly  from  the  record  plans  on  file  in  the  city.  The 
original  lot  subdivisions  are  shown  as  well  as  their  pres- 
ent division  and  ownership.  Discrepancies  in  street 
lengths  are  adjusted  if  necessary  after  making  the  detail 


lets,  manholes,  trees,  curbs  set  on  intersecting  streets, 
street-railway  tracks,  sidewalks,  and  all  else  that  prob- 
ably will  be  affected  or  need  adjusting  in  any  way  because 
of  the  new  pavement  construction  are  located  and  recorded 
in  this  preliminary  survey. 

With  this  information  at  hand  the  final  details  of  the 
pavement  design  are  worked  out,  The  completed  plan 
(Fig.  2)  on  a  scale  of  40  ft.  =  1  in.,  contains  all  the 
record  notes  pertinent  to  the  location  of  the  street  lines, 
the  established  grades,  elevation  of  benchmarks,  crown 
of  pavement  at  various  cross-sections,  details  of  corners 
of  intersecting  streets,  summaries  of  curbing  required, 
inlets  and  manholes  to  be  built,  rebuilt  or  adjusted,  water 
or  gas  mains  to  be  lowered,  pole  lines  to  be  adjusted, 
obstructions  to  be  removed,  and  a  preliminary  estimate 
of  the  cost  of  construction. 

This  system  of  handling  the  pavement  work,  whether 
more  economical  in  actual  cost  or  not,  has  resulted  in 
distributing  the  work  of  the  engineering  staff  of  the  city 


September  2,  1915 


ENGINEERING  NEWS 


461 


uniformly  throughout  the  year,  and  gives  an  opportunity 
for  greater  accuracy,  as  well  as  furnishing  valuable  rec- 
ord plans  of  street  conditions  and  changes. 

Under  the  new  city  charter  of  St.  Louis,  the  public 
works  are  controlled  by  a  Board  of  Public  Service,  of 


Cardboard  templets  have  been  used  only  for  small  pieces, 
such  as  gusset-plates.  Long  cardboard  strips,  as  re- 
quired for  flange,  angle  and  girder  templets,  are  too 
troublesome  to  handle.  The  improvement  introduced  by 
H.  B.  Ash,  of  the  Templet  Co.,  consists  of  a  new  method 
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PIG.  2.    PLAN,  PROFILES  AND  CROSS-SECTIONS  FOR  PAVING  IMPROVEMENT,  ST.  LOUIS,  MO. 


which  E.  R.  Kinzey  is  President.  The  chief  of  the  divi- 
sion of  sewer  and  pavement  design  is  W.  W.  Horner  and 
S.  feammelman  is  in  direct  charge  of  the  paving  section. 

8 

Cardboard  Templets  f@ir  ILayimu 


The  practice  of  laying  out  rivet-holes  in  structural 
steelwork  with  the  aid  of  wooden  templets  is  pretty 
thorough  y  established  in  this  country.  The  Templet  Co 
o  Ashtabula,  Ohio,  is  making  a  promising  attempt  to 
cnange  this  practice  by  substituting  cardboard  for  the 
more  costly  templet  lumber. 


of  preparing,  handling  and  applying  cardboard  for  all 
lengths  of  templets. 

Preparing  and  Handling 

Experience  has  shown  that  cardboard  expands  and 
contracts,  m  consequence  of  moisture  variations,  about 
fjr  m.  every  7i/2  ft.  To  eliminate  this  troublesome  action 
the  concern  has  developed  a  treatment  by  which  the 
cardboard  is  finished  with  a  sort  of  varnish*  gloss.  It  is 
claimed  that  this  prevents  all  change  of  dimensions. 

For  girder  web-plate  templets,  up  to  8-ft.  width  and 
30-ft.  length,  cardboard  sheets  of  exact  width  are  supplied 
by  the  company  in  rolls  of  12-in   diameter,  from  which 
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the  templet-maker  simply  cuts  off  the  required  lengths 
and  at  once  proceeds  to  locate  the  rivet-holes. 

For  angle  flange-plate  and  bar  templets,  one  edge  of 
a  long,  narrow  piece  of  cardboard  is  Inserted  between  a 
pair  of  maple  clamping  strips,  which  hold  and  stiffen 
it,  and  enable  the  cardboard  to  be  handled  conveniently 
in  all  lengths,  besides  serving  as  a  guide  in  locating  the 
holes.  The  clamping  screws,  spaced  18  in.  apart,  are 
so  seated  as  to  separate  the  clamping  strips  positively 
when  the  screw  is  turned  in  the  release  direction.  Short 
pins  in  the  jaw  of  the  lower  strip  take  hold  of  the 
cardboard  and  insure  against  its  slipping.  The  strips 
may  be  made  with  a  l/8-in.  scale  marked  on  them  to  facili- 
tate locating  the  holes  :  but  on  long  lengths  it  is  preferable 
to  work  with  a  steel  tape.  The  width  of  the  gripping 
jaws  for  holding  the  cardboard  is  %  in.,  and  cardboard 
for  angle  and  flange  templets  is  made  regularly  %  in. 
over  the  even  width;  for  example,  3%  in.  wide  for  a 
3-in.  flange. 

Applying  the  Templets 

The" templets  are  laid  upon  the  iron  to  be  marked  in 
the  same  way  as  wood  templets,  with  the  advantage  that 
the  frame  serves  as  a  guide  and  rests  upon  the  flange, 
and  it  is  unnecessary  to  turn  the  iron  to  mark  the  opposite 
flange  as  is  the  case  with  a  wooden  templet. 

The  greatest  saving  with  cardboard  templets  is  in  the 
templet-maker's  time,  as  he  is  using  a  material  which  is 
more  easily  worked.  On  this  point  Mr.  Ash  gives  the 
following  figures: 

Of  a  15-ft.  templet  for  a  6x6  angle,  the  total  cost  is  about 
35c.  for  wood  and  17c.  for  cardboard.  The  saving  of  18c 
includes  15c.  saving  in  cost  of  material  (at  $45  per  M  ft.  foi 
lumber  and  $8  per  M  lin.ft.  for  6-in.  cardboard),  and  6  mm. 
or  3c.  saving  in  labor  (elimination  of  sawing  and  trimming 
while  punching  holes  in  cardboard  can  be  done  tw.ee  as  fast 
as  drilling  them  in  wood). 

For  a  42-in.  web-plate  templet  15  ft.  long  the  total  costs 
are  about  $1.20  and  88c;  there  is  a  12c.  saving  in  material 
cost  and  a  36-min.  or  20c.  saving  in  labor. 

m 

HaadMiftg  SttoeE  C©rcat®irs  for 

By  Harold  E.  Ketchum* 

The  centering  for  the  Detroit-Superior  High  Level 
Bridge  was  complicated  by  the  number  of  different  rises 
and  spans  of  the  arches.  Arches  6,  7  and  8  have  the  same 
span  and  have  been  centered  with  similar  three-hinged 
steel  arches  supported  on  steel  columns  (Fig.  1).  Arches 
2,  9  and  10  are  shorter  and  are  being  centered  by  removing 
one  section  of  the  standard  arch-truss  and  placing  a  new 
end  post.  Arches  1  and  5  will  take  the  standard  centering 
and  arch  3  will  have  an  extra  section  added  to  the  trusses 
previously  used.  The  remainder  of  the  arches  are  being 
centered  with  timber  except  the  arch  over  the  Erie  Bail- 
road,  which  is  provided  with  structural  reinforcing  strong 
enough  to  act  as  a  support  for  the  concrete. 

At  the  crown  of  the  steel  centers  a  toggle  adjustment 
provides  a  simple  and  satisfactory  means  of  striking.  It 
gives  a  clearance  of  6  in.  at  the  crown  and  about  1  in.  at 
the  haunches.  The  toggles  are  also  used  to  bring  the 
arches  to  proper  grade  before  concreting. 

The  haunches  of  the  trusses  are  pin-connected  to  cast- 
steel  and  structural-steel  shoes  having  a  wide  base  to 


♦Superintendent,  Hunkin-Conkey  Construction  Co.,  Cleve- 
land, Ohio, 


roll  on.  Four-inch  steel  rollers  in  nests  of  five  are  placed 
under  the  shoes.  Three  12x12  oak  timbers  protected  by  a 
14-in.  steel  plate  and  supported  by  sectional  steel  columns 
serve  as  a  runway  on  which  to  move  the  centering. 

Erecting  the  Centers 

The  steel  trusses  arrived  on  the  job  in  sections  on 
cars.  The  unloading  and  handling  during  the  assembling 
were  done  by  the  cableways.  All  parts  are  bolted  together 
(%-  and  %-in.  bolts).  A  tower  of  8x8-in.  posts  and  2x8- 
in.  braces  is  placed  to  support  a  pair  of  half  arches  near 
the  crown  of  one  pair  of  trusses  while  the  opposite  trusses 
are  erected  and  pins  driven.  Each  truss  weighs  12i/2  tons 
and  while  the  rated  capacity  of  the  cableways  is  8  tons 
there  has  been  no  difficulty  in  handling  the  heavier  loads. 

The  cables  of  the  cableways  are  located  midway  between 
each  pair  of  ribs  and  the  trusses  had  to  be  erected  under 
the  cables.  When  the  two  steel  arches  forming  the  cen- 
tering for  one  concrete  arch  rib  are  erected,  the  end 
pins  are  connected  with  cables  and  turnbuckles.  Enough 
tension  is  brought  to  bear  on  the  cables  with  the  turn- 
buckles  to  raise  the  centering  off  the  tower.  The  centers 
are  then  jacked  over  into  position,  two  10-ton  track  jacks 
being  used. 

When  the  steelwork  for  both  ribs  is  in  position,  cross- 
bracing  is  placed  between  the  pairs  of  centers,  and  di- 
agonals of  the  turnbuckle  rods  in  the  lower  chord.  When 

FIG.  1.     DIAGRAM  OF  ARCHES,  DETROIT- 
SUPERIOR  BRIDGE 

the  trusses  are  braced  together  they  make  a  stable  unit,  but 
as  a  matter  of  safety  a  %-in.  wire-rope  guy  is  fastened 
on  each  side  of  the  crown  and  secured  to  deadmen  with 
turnbuckle  connections  for  adjustment. 

Upon  striking  the  centers  after  having  concreted  one 
pair  of  ribs  they  are  moved  as  a  unit  to  the  other  side 
of  the  bridge  into  position  for  concreting  the  other  pair 
of  ribs.  A  hoisting  engine  and  five-part  blocks  are  used 
in  moving.  When  the  trusses  have  been  struck  for  the 
last  time  they  are  rolled  between  the  arch  ribs  and  sup- 
ported by  turnbuckles  hung  from  steel  girders  resting  on 
die  arch  ribs,  while  the  pins  are  driven  out.  The  cableway 
is  then  used  to  remove  the  trusses. 

The  average  time  of  erecting  one  complete  set  of  center- 
in^  for  one  rib  is  about  f.  hr.  To  roll  the  trusses  from 
one  side  of  the  bridge  to  the  other,  the  distance  traveled 
being  about  46  ft.,  requires  from  4  to  8  hr. 

The  Hunkin-Conkey  Construction  Co.,  of  Cleveland, 
Ohio,  is  the  contractor  for  this  part  of  the  bridge  work. 

B 

A  Comparison  of  Railroad  Wages  in  1S71  and  1914  is  made 

in  a  bulletin  issued  by  the  New  York,  New  Haven  &  Hartford 

R.R.,  as  follows:  ^ 

Average  monthly  pay:  «nn  nnd  $100  $131.39 

Passenger  engineers    »ju  ana  *iuu  *  ^  ^ 

Passenger  firemen    '„  133  73 

Passenger  conductors    ?g  07 

Passenger  brakemen    and     90  177.51 

Freight   engineers   $ '  ■>.    f  and     yu  i  f 

Freight   firemen    4o  ana       u  gg 

Freight  conductors    5Q  82  10 

Freight  brakemen    ,    jo"^  $0.01712 

Av.  rate  per  pass.,  per  mile   $u.u-nj» 

Decrease,  32.5  per  cent  nj9ar,  01415 

Av.  rate  per  ton  of  freight,  per  mile  .0429.) 

Decrease,  67  per  cent.  „_„»- 
It  is  to  be  recalled  that  payments  in  1871  were  on  a  paper 
basis  and  not  on  a  gold  basis.    Taking  that  into  account  the 
increase  in  wage  rates  is  even  greater  than  the  above  table 
indicates. 
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Neglected  Turning  Moments  in  the  construction  of  a  con- 
crete distributing  chute  recently  caused  a  Cleveland,  Ohio, 
contractor  considerable  annoyance  and  expense.  The  manu- 
facturer of  the  chute  supplied  a  light  skeleton  steel  tower 
with  two  lengths  of  chute,  one  attached  to  a  carriage  on  the 
tower  which  could  be  elevated  to  suit  the  different  floor 
levels  the  second  pivoted  to  the  end  of  the  first  length  and 
balanced  by  a  counterweight.  These  two  lengths  of  chute, 
however,  were  not  long  enough  to  reach  across  the  building, 


assumed  the  position  marked  3.  This  accident  resulted  in 
about  a  4-hr.  delay  in  placing  concrete  and  a  lot  of  un- 
necessary labor,  all  of  which  might  have  been  avoided  by 
the  use  of  some  intelligence  in  supporting  the  chute. — A.  D. 
Williams,  Cleveland,  Ohio. 

Use  of  Horizontal  Sheeting  in  Subway  Work — Horizontal 
sheeting  has  been  used  in  a  number  of  instances  as  the  back 
form  for  concrete  in  the  construction  of  the  Flatbush  Ave. 
subway,  Brooklyn,  N.  Y.  The  soil  is  firm  sand,  clay  and  bould- 
ers. At  one  point  where  the  excavation  was  very  close  to 
the  building  line,  horizontal  sheeting  was  placed  all  the  way 
to  the  bottom  of  the  cut,  which  was  30  ft.  deep  at  this  point. 
The  timber  sheeting  was  of  the  usual  2x8-in.  size  and  was 
braced  horizontally  every  5  ft.  In  placing  the  sheeting  it  was 
guided  and  held  by  6x10 -in.  vertical  rangers  or  posts,  which 
were  driven  down  as  the  sheeting  was  placed.  These  rang- 
ers were  spaced  5  ft.  apart.  In  shallow  cuts,  such  as  where 
the  six  tracks  are  depressed,  horizontal  sheeting  was  placed 
and  held  every  5  ft.  by  two  6xl2-in.  bolted  continuous  cross- 


]_\Counterweig,hf 


This  broken  after 
Position  3 


COL  LA  PS  10  OF  CONCRETING  CHUTE  PROM  NEGLECT 
OF  A  LITTLE  COMPUTATION 

and  the  contractor  added  two  lengths  as  shown  by  the  full 
lines  in  the  accompanying  sketch,  partly  supported  from  the 
tower  and  partly  by  a  wooden  horse.  The  first  batch  of 
concrete  wrecked  the  chute,  for  the  counterweight  was  not 
sufficient  to  support  the  weight  of  the  wet  concrete  when  it 
ran  into  the  first  of  the  added  lengths  of  chute.  The  struc- 
ture assumed  the  position  indicated  by  the  dash  lines  marked 


HORIZONTAL  SHEETING  ALONG  CUT  FOR 
DEPRESSED  TRACKS 

braces  or  needles  butting  directly  against  4xl0-in.  vertical 
rangers  placed  flat  against  the  horizontal  sheeting.  The  work 
is  being  done  by  the  Cranford  Co. 

A  Convenient  Time  Card  is  that  shown  in  the  accompany- 
ing illustration.  It  was  devised  to  prevent  dispute  with  the 
day  laborers  employed  by  the  maintenance  division  of  the 

 Pennsylvania  State  Highway  De- 

*\  partment  over  the  amount  of 
pay  due  them  from  the  state. 
The  men  are  employed  usually 
in  small  gangs,  and  each  day 
the  timekeeper  or  foreman 
punches   the   card   for   the  date 


In  accepting  this  card,  I  declare  that  I  am  a  citizen  of  the  United  States. 

Name    Post  Office  Address.  

Route  No.  ...  County.  Township   Classification  of 

Appl.  No.  County  Township  .  Labor  '  

Check  No.   Pay  Period  ending  fbyfto/INn   |      and    number    of   hours  worked. 

The  rate  of  pay  is  also  shown 


Bate  .... 
Hours ... 
.Amount 


T 


r9 


STATE  H  CIHWAY 
^PARTMENT 

Mainterie  nee 
ivistdn 


12* 


25 


40 


ffme  per 


15 


27* 


42* 


60  65 


7* 


16 


30 


45 


70 


8 


17* 


32* 


50 


75 


In  filing  this  card  each  employe  must  certify  to  the  correctness  thereof  'by  signing  the  form  on 
opposite  side.  Any  attempt  to  deface,  mutilate  or  fraudulently  punch  this  card  will  be  dealt  with  to 
the  full  extent  of  the  law,  and  the  card  will  be  declared  null  and  void  and  payment  withheld. 


LABORERS'  TIME  CARD,  PENNSYLVANIA  STATE  HIGHWAY  DEPARTMENT 


2.  After  hanging  a  few  minutes  in  this  position  the  counter- 
weight arm  commenced  to  bend,  reducing  its  lever  arm,  the 
horse    was   pulled   over   and    the    chute    and  counterweight 


in  a  similar  manner.  The  work- 
man keeps  his  time  card  as  a 
certified  statement  of  the  pay 
due  until  the  semimonthly  pay 
day,  when  it  is  surrendered  and 
becomes  a  signed  receipt  for  the 
files  of  highway  department.  For 
purposes  of  identification  the 
workman  makes  a  signed  state- 
ment on  the  back  of  the  card 
certifying  to  the  correctness  of 
the  record.  He  also  has  a  num- 
bered brass  check  which  he 
must  show  before  cashing  his 
time  card.  This  time  card  does 
not  replace  the  usual  time-book 
record,  but  is  supplementary  to 
it,  giving  a  check  on  the  time- 
keeper's summaries.  The  time 
card  must  be  approved  and 
signed  by  the  foreman  before 
it  becomes  valid.  This  simple 
device  has  proved  quite  success- 
ful in  use  and  has  prevented  many 
misunderstandings.  George  H. 
Biles,  former  Maintenance  Engineer,  now  Second  Deputy  Com- 
missioner of  the  Pennsylvania  Highway  Department,  devised 
the  system  and  card. 
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Art  aim  Waftesf-WoiFl&s  Desagia 

Few  if  any  public  works  designed  by  the  engineer  afford 
such  numerous  and  varied  opportunities  for  artistic  ex- 
pression as  those  devoted  to  the  water-supply  of  cities. 
That  these  opportunities  were  eagerly  grasped  and  effect- 
ually improved  in  ancient,  medieval  and  early  modern 
times  is  shown  by  aqueducts,  fountains  and  wells  in  vari- 
ous parts  of  the  world. 

With  the  advent  of  the  thousands  of  water- works  of 
the  later  modern  type,  made  possible  by  pumping  machin- 
ery, by  iron,  steel  and  improved  forms  of  wood  pipe,  and 
by  iron  and  steel  standpipes  and  tower-tanks  of  the  same 
materials  or  of  wood,  there  came  an  era  of  water-works 
structures  that  needed  no  excuse  for  ugliness  because  they 
were  buried  or  at  most  but  rarely  seen,  on  the  one  hand, 
and  on  the  other,  of  structures  whose  inexcusable  ugliness 
rose  heavenward  in  the  sight  of  thousands.  Exceptions 
to  these  examples  of  quite  unnecessary  ugliness  were  occa- 
sional masonry-inclosed  standpipes  and  tanks  and  here 
and  there  a  pumping  station  which,  either  through  sheer 
fitness  for  their  purpose  or  else  by  chance,  or  again  and 
more  rarely  through  careful  design,  were  pleasing  to  the 
eye. 

The  increasing  demand  for  water  storage  on  a  large 
scale  to  keep  pace  with  the  enormous  city  growth  of  the 
last  half  century,  has  caused  the  erection  of  thousands  of 
masonry  dams,  small  and  large,  throughout  the  civilized 
world.  Most  of  these  dams  have  been  designed  in  blissful 
ignorance  of  everything  entering  into  what,  for  want  of  a 
better  term,  may  be  called  architectural  composition.  As 
a  rule,  structures  so  designed  are  bound  to  fall  short  of 
their  highest  possibilities,  yet  many  of  them  may  neverthe- 
less possess  much  artistic  merit  because  of  that  sheer 
fitness  of  form  to  function  which  has  already  been 
mentioned. 

How  many  times  architects  have  been  called  in  to  aid 
m  the  design  of  dams  would  be  interesting  to  know;  as 
a  guess,  not  many— at  least  not  in  this  country. 

Unquestionably  the  most  notable  attempt  to  treat  a 
dam  m  accordance  with  architectural  principles  is  the 
Kensico  Dam,  described  in  detail  elsewhere  in  this  issue 
For  reasons,  methods  and  results,  and  much  of  value  about 
the  underlying  principles  of  architectural  design  as  ap- 
plied to  dams,  the  interested  reader  is  referred  to  the 
article  just  mentioned. 

Reverting  now  to  tanks  and  towers,  a  class  of  water- 
works structures  which  are  employed  more  to  insure  pres- 
sure than  to  provide  storage,  changes  in  purely  structural 
design,  such  as  curved  for  flat-bottomed  steel  tanks  and 
the  growing  use  of  reinforced  concrete  for  standpipes  and 
tor  elevated  tanks,  have  in  themselves  wrought  marvelous 
improvements  in  the  looks  of  water  tanks,  towers  and 
standpipes  and  have  made  further  improvements  easily 
possible.  J 

One  opportunity  for  art  in  water-works  design  there  is 
which  has  gained  considerable  recognition  but  deserves 
tar  more.    It  comes  through  the  heightening  or,  if  need 


ling 


be,  the  creation  of  landscape  and  waterscape  effects  \n 
interesting  example  is  afforded  by  the  cascades  of  the 
Eos  Angeles  Aqueduct,  illustrated  elsewhere  in  this  issue 
Landscape  architecture,  too,  is  a  notable  feature  of  the 
immediate  surroundings  of  the  Kensico  Dam,  already 
mentioned.  Effective  landscape  work  has  also  been  done 
around  some  of  the  reservoirs  of  the  Massachusetts  Metro- 
politan Water  District.  To  mention  only  one  forei-, 
example,  nature  and  man  have  done  nobly  by  the  water- 
storage  reservoirs  of  Leicester,  England. 

A  typical  example  of  lost  opportunity  which  painfully 
impresses  at  least  one  person  every  time  he  passes  bv  day- 
light over  the  horseshoe  curve  of  the  Pennsylvania  R  I,' 
is  the  bare  and  ugly  embankments  of  the  Altoona  water- 
works reservoirs.  A  small  expenditure  there,  under  skill- 
till  direction,  would  at  least  ameliorate  the  blot  on  the 
landscape  now  caused  by  the  dams,  and  perhaps  bring 
these_  into  harmony  with  the  natural  landscape  and  the 
pleasing  effect  of  the  water  surfaces  of  the  two  reservoirs 


H©w  England  WmHeiF-Woirfe 


An  unusual  program  is  offered  by  those  responsible  for 
the  success  of  the  annual  convention  of  the  New  England 
Water-Works  Association  which  is  to  be  held  in  New  York 
City,  Sept.  7-9.  For  many  years  past  the  September  con- 
ventions of  this  association  have  consisted  of  relatively 
few  papers,  an  excursion  or  two  and  a  considerable  amount 
of  open  time.  This  year  there  are  on  the  program  22 
technical  papers  and  addresses  and  one  committee  report, 
distributed  through  five  sessions.  In  addition  one  after- 
noon will  be  devoted  to  an  excursion  bv  water  and  an- 
other to  the  Kensico  Dam  of  the  Board  of  Water-Supply 
of  New  York  City— the  architectural  features  of  which 
are  described  elsewhere  in  this  issue. 

One  reason  for  the  unusually  large  number  of  papers 
this  year  is  that  the  program  includes  two  sessions  for 
superintendents  with  six  papers  and  discussions  at  each 
session.  Another  reason  is  that  particular  pains  have  been 
taken  by  the  program  committee  to  present  to  the  visitors 
a  number  of  interesting  features  of  the  design,  construc- 
tion and  operation  of  the  water- works  of  New  York  City. 
The  range  of  subjects  is  almost  as  notable  as  the  number 
of  papers.   And  the  subjects  are  live  ones,  too. 

As  may  be  judged  from  the  foregoing  statement,  there 
is  reason  to  anticipate  a  large  and  enthusiastic  gathering 
of  water-works  men  in  New  York  City  next  week.  The 
program  offers  instruction  and  entertainment  a-plenty  for 
each  and  all.    The  city  in  which  the  meeting  is  held  has 
attractions  of  its  own  besides  those  in  the  water-works 
field  which  are  so  liberally  represented  on  the  program. 
Best  of  all  in  many  respects  will  lie  the  unlimited  oppor- 
tunities for  quiet  personal  exchanges  of  water-works  and 
other  experiences  and  for  the  enjoyment  of  the  good  fel- 
lowship that  prevails  at  all  the  water-works  conventions, 
of  whatever  name  and  in  whatever  place. 
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It  hardly  needs  to  be  said  in  conclusion  that  the  New- 
England  Water-Works  Association  is  local  only  in  name. 
Its  membership  is  well  distributed  throughout  the  United 
States  and  Canada.  Although  there  may  continue  to  be, 
for  a  while  longer,  more  than  one  water-works  association 
in  America,  there  is  only  one  water-works  fraternity  and 
all  its  members  will  be  welcome  in  New  York  next  week. 

W. 

The  Usastmbl©  Eas-tH  Fill 

It  seems  almost  like  rubbing  it  in  to  call  attention 
just  now  to  the  defects  in  the  design  of  the  earth  sec- 
tion of  the  Galveston  Causeway.  A  careful  examination 
of  periodical  literature  does  not  show  a  single  protest 
against  the  protected  earth  fill  which  joins  the  short 
concrete  arch  section  to  mainland  and  island,  on  both 
sides  nearly  a  mile  away.  As  far  as  the  records  go,  this 
part  of  the  design  was  considered  as  reliable  as  the  long 
line  of  concrete  arches  on  their  wooden  piles.  Today, 
in  the  light  of  its  so  complete  failure,  the  truth  is  quite 
obvious.  No  earth  slope  can  long  stand  up  under  water 
overflow.  Protection  in  the  way  of  paving  or  revetment 
will  put  off  the  evil  hour,  but  sooner  or  later  the  initial 
crack  develops  and  through  the  opening  so  offered  the 
final  destruction  is  only  a  matter  of  time. 

This  fact  is  well-known  to  builders  of  earth  dams  and 
river  levees.  Doubtless  it  was  appreciated  by  those  re- 
sponsible for  the  causeway,  though  its  importance  must 
have  been  outweighed  by  considerations  of  economy  or 
by  an  unwarranted  trust  in  the  calmness  of  Galveston 
Bay.  The  integrity  of  the  concrete  sheetpiles  which 
survived  the  terrific  assault  of  the  hurricane  and  the 
stability  of  the  concrete  arches  testify  to  the  workman- 
like manner  in  which  the  structure  was  built.  It  seems 
a  shame  that  the  extra  cost  of  a  rock  fill  was  not  ven- 
tured or  a  permanent  pile-and-girder  design  of  some  sort 
utilized.  At  least  some  effort  could  have  been  made  to 
avoid  that  unprotected  ballasted  roadway  which  was  un- 
doubtedly the  "Achilles  heel"  of  the  whole  structure. 

Truly,  as  the  poet  says,  "Hindsight  is  better  than  fore- 
sight."' 

W. 

Contract  WitH  an  liad^cessaeicat 


with  the  estimated  cost  as  determined  by  the  engineer  of 
the  company,  provision  being  made,  in  case  this  estimate 
was  unsatisfactory  to  the  contractor,  for  revision  by  a 
board  of  referees  of  three  engineers.  If  the  total  cost  of 
the  work  exceeded  the  estimated  cost,  then  one-fourth 
of  this  excess  was  deducted  from  the  10%  to  be  paid  the 
contractor.  In  case,  however,  the  final  cost  of  the  work 
was  less  than  the  estimated  cost,  the  contractor  was 
entitled  to  receive  one-fourth  the  amount  saved. 

In  computing  the  cost  of  the  work,  the  cost  of  machin- 
ery, tools  and  appliances  purchased  for  and  used  upon  the 
work  was  included,  less  the  value  of  such  machinery, 
etc.,  at  the  conclusion  of  the  work,  to  be  agreed  upon 
between  the  contractor  and  the  company.  This  did  not 
include,  however,  the  small  tools  and  supplies  used,  the 
entire  cost  of  which  was  charged  to  the  work. 

A  general  and  well-founded  objection  to  the  carrying  on 
of  contract  work  on  a  percentage  basis  is  that  the  con- 
tractor lias  no  incentive  to  practice  economy  in  the  con- 
duct of  the  work.  On  the  contrary,  the  more  costly  it  is 
the  greater  is  his  profit.  The  use  of  the  percentage  form 
of  contract,  therefore,  is  generally  limited  to  firms  of  well- 
established  reputation  which  are  carrying  on  work  for 
private  corporations  which  are  not  bound  by  the  legal  re- 
strictions governing  most  public  work  as  to  advertising 
the  contract  and  letting  it  to  the  lowest  bidder. 

Under  the  plan  described,  however,  there  is  no  reason 
apparent  why  such  a  form  of  contract  might  not  be  made 
applicable  to  the  carrying  on  of  public  work  let  by  open 
bidding.  Those  bidding  on  such  a  contract  would  state 
in  their  bid  the  percentage  they  would  accept  in  addition 
to  the  actual  cost  of  carrying  out  the  work  according  to 
specifications,  provisions  for  deductions  from,  and  addi- 
tions to,  that  percentage  being  included  according  to  the 
plan  outlined  or  such  other  plans  as  might  be  deemed 
advisable  under  the  local  conditions. 


Some  time  ago  this  journal  received  from  the  chief 
engineer  of  a  prominent  Western  railway  an  inquiry  as  to 
whether  any  form  of  percentage  contract  had  ever  been 
tried  under  which  the  contractor  would  receive  the  actual 
cost  of  the  work  plus  a  percentage  which  would  be  so 
graduated  that  he  would  have  a  strong  financial  induce- 
ment to  make  the  cost  as  low  as  possible. 

It  has  been  learned  that  such  a  contract  was  framed 
for  the  construction  of  the  Cambridge  subway,  which  was 
built  for  the  Boston  Elevated  Railway  Co.  by  the  con- 
tracting firm  of  Hugh  Nawn,  of  Boston.  The  contract 
between  the  company  and  the  contractor,  according  to  in- 
formation furnished  by  C.  S.  Sergeant,  Vice-President 
of  the  company,  contained  the  following  provision  for 
payments : 

The  contractor  received  in  the  first  place  the  actual 
cost  of  the  work  plus  10%  of  such  cost.  Upon  the  final 
completion  of  the  work,  the  total  cost,  including  the  10% 
paid  to  the  contractor,  was  ascertained  and  compared 


Eveipg^ladles  Drainage  . 

^iad  Florida  Rainfall 

Anyone  who  witnessed  the  destruction  wrought  as  the 
result  of  a  rainstorm  of  less  than  6  in.  at  Erie,  Penn., 
as  reported  in  detail  in  Engineering  News,  of  Aug.  12, 
can  form  some  idea  of  what  an  inundation  must  result 
from  a  rainfall  of  over  15  in.  in  21  hr.,  reported  at  St. 
Petersburg,  Fla.,  on  page  128  of  last  week's  issue.  The 
Florida  storm,  however,  fell  in  a  comparatively  level  coun- 
try. St.  Petersburg  is  on  the  Gulf  Coast,  with  no  oppor- 
tunity for  such  a  flood  to  gather  as  swept  down  the  steep 
slopes  on  the  upper  part  of  the  Mill  Creek  drainage  basin 
at  Erie. 

The  Florida  rainfall  is  of  especial  interest,  however,  m 
connection  with  the  much-discussed  project  for  the  drain- 
age of  the  Everglades.  In  the  various  engineering  reports 
that  have  been  made  upon  this  project,  two  points  have 
been  emphasized.  One  is  that  in  any  system  of  drainage 
canals  from  Lake  Okeechobee,  or  from  the  Everglades  it- 
self, suitable  provision  should  be  made  for  control  gates, 
so  that  the  level  of  the  lake  and  of  the  ground  water  m 
the  swamps  may  be  prevented  from  falling  too  low  m  times 
of  long  continued  drought.  A  special  reason  for  this  pre- 
caution is  that  at  such  times  danger  exists  of  fire  getting 
into  the  dried-out  upper  portion  of  the  swamp  and  causing 
widespread  damage. 
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The  second  point  made  in  the  engineering  reports 
upon  the  project  has  been  the  necessity  for  providing 
drainage  canals  of  sufficient  capacity  to  take  care,  to  a 
reasonable  extent  at  least,  of  the  large  runoff  due  to  the 
heavy  rainfalls  which  often  occur  in  this  section  and 
which  flood  the  canals. 

Both  these  recommendations  by  engineers  receive  ad- 
ditional force  m  the  light  of  recent  events  in  the  Ever- 
glades. According  to  the  best  information,  Lake  Okee- 
chobee was  last  spring  at  the  lowest  stage  ever  recorded 
The  canals  from  the  lake  to  the  ocean  which  have  been 
already  completed  contain  no  provision  for  checking  the 
flow  of  water,  and  during  a  long  period  of  dry  weather 
the  ake  waters  were  drained  away  until  a  large  area  of 
the  lake  bed  was  bare.  The  Seminole  Indians,  who  are 
accustomed  to  navigate  the  lake  with  light  canoes,  had 
great  difficulty  in  getting  across  it. 

f"""  mm  iiiiiiniiiiwiiiiiiiiiiiiiiiiiiiiiii  iiiiiihiiiiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiiiiiHiii  in  mi,,,,,,,,  | 


Following  this  stage  of  unusually  low   water  have 
come  the  recent  storms.    It  is  stated  that  at  the  time 
of  the  recent  15-in.  rainfall  in  St.  Petersburg,  a  heavy 
rainfall  was  general  throughout  Florida  and  particularly 
severe  in  the  southern  portion  of  the  state.    As  a  result 
Lake  Okeechobee  is  reported  at  its  highest  stage  The 
drainage  canals  thus  far  completed  are  inadequate  to 
carry  off  the  water.    Lands  which  were  expected  at  this 
time  to  be  drained  and  available  for  agriculture  or  town 
building  are  reported  to  be  under  5  to  6  ft.  depth  of 
water.    It  is  a  common  experience  of  engineers  to  find 
their  recommendation  of  provision  for  extreme  rainfall 
and  runoff  in  hydraulic  works  falling  on  deaf  ears  The 
widespread  floods  of  the  present  season  are  a  valuable 
object  lesson  to  the  public  that  engineers'  recommenda- 
tions as  to  provision  for  floods  are  based  on  practical 
realities  and  not  on  pure  theorv. 


it 


Hiaaftial  Teiasaosa  im  Rivets 

Sir— In  the  fourth  paragraph  of  a  letter  from  Edward 
Godfrey,  of  Pittsburgh,  printed  on  p.  18-t  of  your  issue 
ot  July  22,  the  following  statement  is  made  in  regard  to 
rivets  m  tension:  "Pulling  on  the  head  oi  .  rivet  does 
not  increase  the  stress  on  the  rivet,  but  relieves  the 
pressure  on  the  plates,"  etc. 

This  statement  seems  to  me  to  be  in  error,  as  follows: 
I  he  theory  ot  the  initial  tension  is  that  the  rivet  in  cool- 
ing contracts  so  that  the  distance  between  its  heads  would 
be  less  than  the  combined  thickness  of  the  plates  joined 
if  an  equal  (or  greater)  resistance  to  compression  were 
not  offered  by  the  plates.  The  initial  stress  is  therefore 
due  to  the  reluctance  of  the  plates  to  reduce  their  com- 
bined thickness  the  air  and  paint  between  them  con- 
tributing slightly  to  the  thickness.  Any  strain  which 
tends  to  increase  this  combined  thickness— such  as  ten 
site  pulls— will  obviously  increase  the  stress 

In  the  symposium,  of  which  Mr.  Godfrey's  letter  is  a 
part,  I  have  not  noticed  any  reference  to  'the  fact  that 
the  actual  initial  tension  in  a  hot-driven  rivet  is  very 
materially  reduced  by  the  simultaneous  shrinkage  of  the 

t  Zi  t  ft  fT  ^  riV6t  is  Very  lar^  ^rheA 
by  that  part  ot  the  plates  adjacent  to  the  holes,  and  any 
riveter  can  tell  you  that  the  plates  get  hot-hot  enough 
to  expand-nearly  as  hot  as  the  rivet  itself  at  the  finish 
o  driving.  In  cooling,  both  rivet  and  plates  contract, 
the  rivet  only  slightly  more  than  the  plates.    Many  a 

shank  fills  the  hole  and  whose  heads  only  barely  touch- 
quite  a  proper  condition,  it  seems  to  me 

Like  Mr.  Godfrey,  I  believe  that  rivets  in  tension  if 

essentia  M  ^  ^  *sed 

es  entlai  are  not  entirely  to  be  forbidden,  as  the  initial 

tension  (except  m  long  rivets)  will  not  be  extremely  high 
m  rivets  driven  in  the  field. 

QrVO  TVT    -n  IRA  W".  DYE. 

S72  N.  Parson  St.,  Philadelphia,  Penn.,  July  24,  1915. 


Water-Ballast  Taiafes  aimd  the 
"Eastland80  Disaster 

Sir— I  have  noticed  with  interest  your  comment  on 
the  water-ballast  tanks  of  the  "Eastland."  It  is  true 
that  when  they  contain  water  they  tend  to  lower  the  center 
ot  gravity  ot  the  whole  vessel ;  but  unless  the  tanks  are 
filled,  the  presence  of  water  in  them  would  in  many 
cases  decrease  the  positive  metacentric  height,  righting 
moment  and  stability,  the  exact  condition  depending  on 
the  relationship  between  the  vessel's  beam  and  water  line 
ot  flotation  and  the  ballast  water  surfaces. 
The  metacentric  height  is  represented  by 
I  —  GB  x  V  —  U 


GM  = 


V 


In  which  /  is  the  moment  of  inertia  of  the  water  plane 
of  flotation,  GB  the  distance  between  centers  of  buoyancy 
and  gravity,  V  the  volume  in  cubic  feet  of  displacement 
and  St  is  the  summation  of  moments  of  inertia  of  water 
surfaces  inside,  such  as  water-ballast  tanks,  boilers,  bilges, 
etc.  It  will  thus  be  seen  that  in  some  cases  the  partial 
filling  of  water-ballast  tanks  may  be  "the  last  straw  that 
breaks  the  camel's  back." 

The  statement  in  your  issue  of  Aug.  5,  that  the  "East- 
land" was  in  the  habit  of  listing  to  one  side  or  the  other 
is  interesting  to  say  the  least.  This  condition  is  fre- 
quently observed  in  cargo-carrying  freighters  when  light 
and  with  practically  no  coal  on  board.  One  often  sees  in 
New  York  harbor,  a  freight  steamer  high  out  of  the  water 
with  a  list  to  one  side  or  the  other.  The  reason  for  this 
is  that  the  ship  has  been  designed  with  an  initial  negative 
metacentric  height;  that  is,  in  a  light  position  she  Is  un- 
stable by  a  small  margin.  When  she  starts  to  roll  to  one 
side  or  the  other,  which  she  must  necessarilv  do  she 
finally  conies  to  a  position  of  stability  because  the  listing 
increases  the  breadth  of  the  plane  of  the  water  line  or  line 
of  flotation,  which  greatly  increases  the  "J"  in  the  for- 
mula to  the  point  where  GM.  the  metacentric  height,  is 
greater  than  zero,  and  the  list  goes  no  farther. 
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When  the  freighter  is  loaded  with  cargo,  the  center  of 
gravity  being  lowered,  the  negative  metacentric  height 
becomes  positive,  so  that  when  ready  for  sea  the  vessel  is 
stable.  A  ship  so  designed  must  of  course  be  loaded  with 
ballast  to  make  her  safe  when  no  cargo  is  available. 

It  is  advisable  for  many  reasons  that  the  metacentric 
height  of  a  ship  should  not  be  excessive,  although  to  the 
layman  it  might  appear  that  the  greater  the  metacentric 
height,  with  the  consequent  righting  moment,  the  safer 
a  ship. 

There  are,  however,  disadvantages  in  a  ship  with  too 
great  a  righting  moment — that  is,  too  high  a  metaeen- 
ter — because  she  will  be  too  stiff,  and  will  roll  in  a  sea-way 
with  a  sudden  jerky  movement  that  is  very  likely  to  snap 
her  masts  off,  besides  being  extremely  uncomfortable  for 
passengers  and  crew.  An  easy,  gentle  roll  is  preferable 
for  comfort,  and  also  better  for  the  ship,  both  as  regards 
the  effect  on  her  structure  and  the  possibility  of  shifting 
her  cargo. 

An  experienced  naval  architect,  or  an  engineer  familiar 
with  problems  of  vessel  stability,  would  have  known,  in 
the  case  of  this  particular  ship,  from  the  statement  made 
as  to  her  inclination  to  list  to  either  side,  that  when 
unloaded  her  metacentric  height  was  slightly  negative 
instead  of  positive.  I  will  not  comment  upon  the  effect 
of  the  juggling  done  in  trying  to  bring  her  to  an  even 
keel  by  filling  water-ballast  tanks  on  one  side  and  empty- 
ing them  on  the  other ;  but  I  am  quite  sure  that  anyone 
who  has  ever  tried  to  right  a  listed  vessel  under  these 
conditions  by  juggling  with  the  water-ballast  tanks  will 
realize  how  futile  the  effort  was. 

Jour  closing  paragraph  I  think  is  misleading,  because 
it  is  just  as  well  that  the  general  public  should  not  know 
too  much  about  the  metacentric  height  of  a  vessel.  "A 
little  knowledge  is  a  dangerous  thing"  and  might  give 
rise  to  false  ideas  of  security,  such,  for  instance,  as  those 
apparently  held  by  many  of  the  passengers  during  the 
"Titanic"  disaster,  and  later  the  "Lusitania,"  that  these 
great  ships  were  unsinkable. 

A  56-in.  metacentric  height  would  undoubtedly  give 
more  righting  moment  to  the  same  vessel  than  a  14-in. 
metacentric  height ;  but  if  the  14-in.  is  sufficient,  this  will 
make  a  much  more  comfortable  vessel,  and  the  passengers 
will  not  be  nearly  so  likely  to  suffer  the  disagreeable 
sensations  of  seasickness.  Furthermore,  a  56-in.  meta- 
centric height,  if  brought  about  by  the  addition  of  water- 
ballast,  may  be  gradually  reduced,  or  become  nonexistent, 
if  the  water-ballast  tanks  are  only  partially  full.  The 
steamship  line  advertising  the  great  stability  of  its  vessel 
may  have  neglected  to  consider  the  negative  effect  on 
the  stability  of  the  free  water  careening  in  the  partly 
filled  tanks. 

I  disagree  entirely  with  your  concluding  statement  that 
"there  can  be  no  doubt  that  stability  calculations  and  the 
margin  of  stability  of  vessels  will  hereafter  have  an  im- 
portance in  the  minds  of  vessel  owners  and  builders  which 
they  have  never  before  possessed."  The  design,  computa- 
tion and  construction  of  vessels  in  the  hands  of  those 
capable  of  being  entrusted  with  such  work  have  always 
received  all  the  care  and  consideration  which  you  rather 
intimate  will  only  now  be  given  them  as  a  new  problem. 
As  a  matter  of  fact  it  is  a  very  old  problem. 

P.  E.  Harris, 
United  States  Navy  Yard. 

Philadelphia,  Aug.  9,  1915. 


Sir— Under  the  heading  of  "Concrete  Chuting  Pre- 
dominant" there  appeared  an  editorial  in  Engineering 
News  of  Aug.  12  to  which  I  feel  it  necessary  to  reply. 
The  protest  against  a  free  use  of  chuting  concrete  has  been 
reduced  in  volume  perhaps,  so  far  as  printed  objections 
represent  volume,  but  from  conversation  with  engineers  I 
am  convinced  that  the  voices  in  opposition  have  not  been 
reduced  in  number. 

For  a  number  of  years  I  have  insisted  that  while  "wet" 
concrete  is  preferable  to  the  old-fashioned  "dry"  concrete, 
there  must  be  care  used  in  the  amount  of  water.  I  have 
held  that  concrete  which  pours  readily  from  a  wheelbar- 
row is  not  the  ideal  concrete.  It  is  too  easy  to  add  just 
the  amount  of  water  that  will  hurt  the  material.  In  the 
olden  days  when  dry  concrete  was  the  rule  we  never  heard 
of  the  dusting  of  floors.  Today  with  finer  grinding  of 
cement  and  the  use  of  considerable  water  it  is  difficult  to 
obtain  a  nondusting  floor.  Perhaps  if  fine  grinding  of 
cement  had  not  come  in  about  the  time  the  excessive  use 
of  water  became  common  there  might  have  been  less  heard 
of  unsound  concrete  and  the  dusting  of  concrete  surfaces. 
The  ideal  amount  of  moisture  produces  a  mass  that  is 
sticky  and  pasty  rather  than  free  flowing.  Such  material 
requires  to  be  assisted  from  a  wheelbarrow  by  shovel  or 
hoe.  It  is  not  necessary  to  state  that  a  mixture  of  this 
kind  cannot  be  chuted. 

Those  who  wonder  at  the  increasing  use  of  chutes  and 
the  great  popularity  of  this  system  of  delivering  concrete 
seemingly  do  not  take  into  consideration  the  wonderful 
power  of  advertising.  The  makers  of  chuting  devices 
advertise  them  extensively.  They  are  able  to  produce 
records  of  very  low  costs  in  the  delivery  of  concrete  from 
mixer  to  forms  and  the  contractor  who  does  not  use  a 
chute  when  he  is  permitted  to  do  so  is  a  foolish  con- 
tractor. I  would  do  it  myself  if  I  were  a  contractor  and 
the  engineer  permitted  the  use  of  chutes.  As  an  engineer 
I  forbid  the  use  of  chutes  on  work  of  any  importance 
where  the  introduction  of  reinforcement  allows  a  great 
reduction  in  section  and  the  compressive  strength  of  the 
concrete  is  relied  on  to  the  limit.  Much  of  the  unsound- 
ness, so-called,  of  concrete  reported  is  certainly  due  to 
the  use  of  an  excessive  amount  of  water.  The  only  thing 
to  be  done  so  long  as  chutes  are  being  exploited  is  to 
await  results  and  no  results  worth  having  can  be  secured 
for  two  or  three  years  to  come,  when  some  of  the  chuted 
concrete  will  have  attained  an  age  of  five  or  more  years. 

Ernest  McCtjllough. 
Monadnock  Block,  Chicago,  Aug.  16,  1915. 

Paper  BaKs  vs.  Cloth  Bags  for  shipping  hydrated  lime  was 
discussed  bv  F.  E.  Kessinger  before  the  National  Lime  Manu- 
facturers' Association.  Mr.  kessinger  is  attorney  for  the 
rope-paper-bag  manufacturers.  Comparing  the  cost  of  the 
two  types  of  bag,  he  stated  that  paper  bags  holding  40  lb. 
each  can  be  purchased  for  $17  per  thousand.  At  this  rate 
when  used  for  shipping  cement,  the  cost  for  the  bags  would 
be  about  17c.  per  bbl.  The  cloth  bags  holding  100  lb.  and 
costing  about  15c.  each  can  be  used  for  about  four  trips  on 
the  average  before  being  worn  out  or  lost.  This  makes  the 
cost  of  the  cloth  bag  per  barrel  of  cement  shipped  about  15c. 
The  difference  of  2c.  against  the  paper  bag,  however,  is 
claimed  to  be  more  than  made  up  by  eliminating  the  trouble 
with  customers  in  connection  with  the  return  of  bags.  Mr. 
Kessinger  stated  that  the  railroad  freight  Committee  on  Uni- 
form Transportation  of  the  railroad  freight  authorities  is  tor 
the  present  permitting  the  use  of  paper  bags  in  less  than 
carload  shipments  as  well  as  in  full  carloads.  It  is  hoped  that 
this  condition  can  be  made  permanent,  introducing  a  specifica- 
tion for  the  quality  of  paper  bags  that  will  be  acceptable. 
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The  City  of  Galveston  is  quickly  recovering  from  the 
recent  storm ;  an  8-in.  main  across  the  bay  is  temporarily 
supplying  water,  cleaning  up  of  the  debris  along  the  sea- 
wall boulevard  and  the  silt  and  dirt  in  the  north  side 
streets  is  practically  completed  and  a  pile  trestle  is  in 
process  of  construction  as  a  substitute  for  the  destroyed 
causeway  approaches.    Advices  from  the  city  state  the 


after  the  storm.  Fig.  2,  a  view  at  25th  St.,  shows  the 
Boulevard  in  surprisingly  good  condition.  Here  the 
waters  of  the  Gulf  were  baffled  and  the  overi'all  was  unable 
to  obtain  a  hold  under  the  backfill,  which  extended  a 
sufficient  distance  back  from  the  seawall  to  prevent  damage 
to  the  pavement.  At  19th  St.  (Fig.  1),  on  the  contrary, 
the  concrete  sidewalk  was  seriously  damaged,  though  the 
seawall  is  intact.    Fig.  3  shows  the  damage  to  pavement 


FIGS.  1  TO  3.    ALONG  THE  GALVESTON  SEAWALL  AFTER  HURRICANE  OF  AUG.  16,  1915 
Fig.  1— Damage  to  pavement  and  boulevard  caused  by  overfall  of  water  at  19th  St.    Fig.  2— Looking  east  from  25th  St 

Fig.  3— Damage  to  pavement  and  backfill  at  23rd  St. 


most  hopeful  spirit  prevails  and  suggestions  that  Galves- 
ton's prestige  as  a  seaport  has  suffered  a  permanent  set- 
back are  indignantly  resented. 

Seawall  a  Good  Photection' 
As  was  pointed  out  in  last  week's  issue  of  Engineering 
News  the  seawall  successfully  protected  the  south  front 
of  the  city  against  the  inundation  which  caused  most  of 
the  1900  damage.  The  additional  views  given  herewith 
(Pigs.  1  to  3)  are  from  photographs  of  the  Gulf  front 


and  backfill  at  23d  St.  At  this  point  the  seawall  was  tem- 
porarily undermined  and  the  backfill  was  washed  out 
with  consequent  serious  damage  to  the  brick  pavement. 

The  views  in  Figs.  4  to  7  show  remarkably  well  the 
complete  destruction  of  the  earth-fill  approaches  of  the 
causeway.  The  bay  between  Galveston  Island  and  Vir- 
ginia Point  on  the  mainland  is  over  10,000  ft.  wide  and 
averages  about  5  ft.  in  depth.  The  causeway,  which  was 
completed  in  1912,  consisted  of  a  middle  section  2555  ft. 
long  made  up  of  28  reinforced-concrete  arches  with  a  100 
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FIG.  4.    LOOKING  FROM  EAST  END  OF  CONCRETE  VIADUCT  TOWARD  GALVESTON.    RAILROAD  SECTION 


WHERE  PROTECTED  FILL  BEGAN 


September  2,  1915 


ENGINEERING  NEWS 


471 


472 


ENGINEERING  NEWS 


Vol.  71,  No.  10 


ft.  bascule,  and  two  approaches  of  similar  design,  3697  ft. 
long  on  the  Galveston  side  and  4523  ft.  long  toward  the 
mainland.  The  arch  section  and  the  bascule  remain  today 
practically  as  they  were  before  the  storm,  except  for  the 
damage  near  the  ends.  The  approaches,  on  the  other 
hand,  are  destroyed  as  approaches  although,  as  the  views 
show,  a  large  part  of  their  structure  remains. 

The  sketch  in  Eig.  4  gives  a  section  through  the  ap- 
proaches to  the  causeway.  Briefly,  the  structure  is  an 
earth  fill  retained  between  a  continuous  row  of  tight  rein- 
forced-concrete  sheetpiles  and  protected  on  its  slopes  with 
a  continuous  pavement  of  6-in.  concrete  slabs.  The  sheet- 
piles  were  tied  together  every  9  ft.  by  tie-rods  which  rested 
on  light  wooden  piles.  The  roadway  was  divided  into  two 
parts  by  a  balustrade,  one  one  side  being  a  paved  highway 
and  on  the  other  a  sand-filled  and  ballasted  railway  carry- 
ing four  tracks.  Under  the  roadway  ran  the  30-in.  water 
main.  The  views,  taken  from  both  ends  of  the  concrete 
section,  show  the  earth  fill  to  be  washed  away,  there  re- 
maining only  the  torn-out  slabs  and  the  light  piles  sup- 
porting the  now  useless  tie-rods.  As  was  to  be  expected 
the  back-wash  tore  out  a  part  of  the  fill  and  roadways 
over  the  last  arches  of  the  concrete  part  of  the  causeway. 

Causeway  Approach  Design  Faulty 

An  interesting  comment  on  the  design  of  the  earth  fills 
across  Galveston  Bay  has  been  received  from  Wilmer 
Waldo,  an  engineer,  of  Houston,  Tex.  Mr.  Waldo  says 
in  part: 

"Economy  may  have  dictated  to  the  engineers  engaged 
in  the  design  of  the  Galveston  Causeway,  but  even  if  it 
did  much  light-hearted  confidence  in  the  elements  ruled 
somewhere  in  the  councils  of  those  in  authority.  The 
bare  fact  is  that  the  design  of  the  greater  part  of  the 
causeway  did  not  justify  the  evident  confidence  reposed 
in  it. 

"The  central  portion,  that  is,  the  arches  and  lift  span, 
withstood  the  power  of  the  storm  as  was  to  be  expected, 
both  being  practically  standard  construction,  but  the  bal- 
ance of  the  structure  at  each  end,  about  two-thirds  of  the 
whole,  collapsed  like  an  empty  barrel  with  the  hoops 
removed. 

"The  weakness  in  the  protected  roadway  was  not  a 
theoretical  one.  It  was  visible  to  any  layman  who  took 
the  trouble  to  examine  the  construction.  It  required  no 
technical  demonstration  to  prove  such  weakness,  especially 
to  anyone  who  went  through  or  who  had  observed  the 
effects  of  the  storm  of  September,  1900.  Today  the  bulk- 
heads of  concrete  piles  forming  the  container  for  the  filled 
roadway  are  standing  and  the  water  inside  the  bulkhead  is 
somewhat  higher  than  the  bay  level  outside,  showing  that 
this  part  of  the  construction  was  tight  and  is  tight  yet. 
The  fill  above  the  level  of  the  bulkhead,  protected  on  its 
slopes  with  reinforced-concrete  slabs  had  no  more  chance 
to  stand  than  any  other  sand  or  earthen  dump  built  in 
an  exposed  position. 

"I  was  on  the  causeway  at  5  p.m.  Monday,  Aug.  16,  in 
order  to  make  some  observations  in  connection  with  the 
suspected  weakness  of  the  filled  portion.  Even  at  that 
hour  the  weather  was  very  thick  and  it  was  growing  dark, 
but  the  water  could  be  seen  piling  up  against  the  east  side 
of  the  causeway  and  the  wind  and  water  were  lashing  the 
ballast  from  under  the  tracks.  It  seems  that  the  pressure 
against  the  fill  was  enough  to  push  it  out  bodily  when 
once  it  was  weakened  under  the  protecting  slabs.    At  any 


rate  the  storm  continued  long  enough  to  eat  the  fill  away 
gradually  and  drop  the  slabs  into  the  bulkhead. 

"Properly  filled  with  rock,  this  work  would  have  cost 
a  few  hundred  thousand  dollars  more  and  would  now 
require  the  mere  relaying  and  ballasting  of  tracks  in  order 
to  operate  trains.  It  has  been  rather  costly  experience 
where  none  was  necessary." 

Conditions  After  the  Storm 

Further  word  from  R.  P.  Babbitt,  who  went  to  Gal- 
veston immediately  after  the  storm  at  the  request  of  this 
journal,  gives  some  details  of  the  conditions  in  the  city : 
"The  seawall  prevented  a  repetition  of  the  1900  disas- 
ter for  it  broke  the  force  of  the  waves  and  the  demolition 
of  buildings  was  confined  to  a  comparatively  small  area 
along  the  Gulf  front.  The  waters  of  the  Gulf  driven  by 
the  wind  swept  around  the  city  and  backed  up  in  the  bay 
to  the  northeast,  gradually  submerging  the  city  streets 
to  an  approximate  depth  of  6  ft.,  choking  the  sewers  with 
sand  and  silt,  and  putting  the  gas  mains  and  electric-light 
system  out  of  commission.  The  30-in.  water  main  which 
supplied  the  city  with  fresh  water  from  the  mainland  was 
broken  when  the  approaches  to  the  causeway  were  washed 
away.  A  second  water  main  which  paralleled  the  cause- 
way on  the  bottom  of  the  bay  was  also  broken,  cutting  off 
completely  Galveston's  water-supply.  The  people  of  the 
city  suffered  considerably  from  a  lack  of  drinking  water. 
Some  of  the  more  destitute  dipped  water  from  the  gutters 
and  other  stagnant  pools  and  attempted  to  subsist  on  this. 
For  several  days  the  luxury  of  a  bath  was  denied  and  in 
fact  it  was  difficult  to  obtain  fresh  water  in  which  to  wash 
one's  face  and  hands.  The  food  supply  of  the  city  ran 
low,  and  the  people  were  placed  on  short  rations,  con- 
sisting principally  of  canned  stuff. 

"Practically  every  retail  establishment  in  the  business 
district  of  the  city  was  flooded  by  the  ocean  that  backed 
in  from  the  bay.  Thanks  to  the  seawall,  the  waves  did 
not  roar  through  the  streets  of  the  city  as  they  did  in  1900. 
When  the  pressure  of  the  Gulf  waters  crowding  into  the 
bay  was  relieved,  owing  to  the  cessation  of  the  wind,  the 
waters  in  the  city  streets  subsided,  leaving  a  coating  of 
sand  and  silt  behind  in  the  stores,  on  the  walls  of  the 
buildings  inside  and  out  and  on  the  streets  and  sidewalks. 

"The  telephone  system,  which  had  been  put  out  of  com- 
mission by  the  storm,  was  partially  resumed  by  installing 
an  automobile  engine  in  the  telephone-exchange  building 
and  connecting  up  1200  phones  throughout  the  city.  The 
Galveston  Tribune  resumed  operations,  driving  its  presses 
by  motor-truck  power,  connecting  its  press  with  the  rear 
wheel  of  a  truck  and  getting  out  its  issues  regularly." 

M 

The  New  York  Fire  Department  in  1914 — Fire  Commis- 
sioner Robert  Adamson,  of  New  York  City,  in  a  report  to  the 
Mayor  states  that  there  was  an  increase  of  52%%  in  the 
number  of  fire-prevention  orders  complied  with  and  29%% 
in  the  number  issued.  A  lawsuit  was  won  which  established 
the  fire  commissioner's  right  to  recover  the  cost  of  ex- 
tinguishing a  fire  due  to  "culpable  and  willful  negligence." 
The  total  number  of  fire  alarms  received  was  16,245,  of  which 
1820  were  false  alarms.  The  total  fire  loss  was  $8,217,811,  an 
average  of  $464  for  a  fire.  In  1913  the  loss  was  $7,467,911  in 
a  total  number  of  12,598  fires.  The  population  increased  in 
this  city  in  1914  by  216,000.  The  Fire  Marshal's  Bureau  re- 
ported 173  incendiary  fires  for  the  year.  This  was  only  a 
small  part  of  the  actual  number  of  fires  of  this  character. 
There  were  50  arrests  for  arson  and  37  convictions.  The 
gradual  passing  of  the  fire  horse  is  emphasized  by  a  reduc- 
tion of  174  last  year;  1167  remain.  Contracts  were  let  for  76 
pieces  of  motor  apparatus  to  take  the  place  of  the  horses 
retired. 
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At  the  beginning  of  the  1915  working  season  the  con- 
dition of  the  St.  Lawrence  Bridge  Co.'s  work  on  the 
Quebec  Bridge  was  as  follows:  On  the  north  side  the 
anchor  arm  was  only  partly  erected,  nearly  two  panels 
not  yet  having  been  set;  on  the  south  side  the  approach 


three  miles  downstream  to  Sillery,  and  reelected  (in  part) 
for  the  construction  of  the  suspended  span.  The  foun- 
dations for  the  falsework  on  which  the  latter  is  to  be 
erected  are  now  going  in.  By  the  time  the  south  canti- 
lever is  finished,  in  1916,  the  suspended  span  ought  to 
be  fully  erected  and  ready  to  be  moved  and  hoisted  into 
place  in  the  bridge.    Thus  the  bridge  may  be  in  service 


FIG-  PRESENT  STAGE  OF  ERECTION  OP  QUEBEC  BRIDGE 

North  cantilever  arm  three  panels  out;  south  anchor  arm  about  half  erected   two  mon 

on  north  anchor  arm 


ths  ahead  of  last  year's  work 


arm  falsework  had  been  put  up,  the  floor  placed,  the 
lower  chords  completed,  and  three  panels  of  bottom  posts 
and  lower  diagonals  placed. 

Progress  on  the  north  side  is  slightly  ahead  of  schedule. 
Comparing  this  year's  work  on  the  south  side  with  last 
years  work  on  the  north,  the  1915  work  is  eight  weeks 
ahead.  ° 

The  north  cantilever  should  be  completed  this  season, 
whereupon  the  traveler  will  be  taken  down,  transferred 


NORTH  CANTILEVER  ARM  OF  QUEBEC  BRIDGE  ON  AUG.  3,  1915 


and  laterals)  in  one  week  in  July,  and  a  total  of  10,- 
040,000  lb.  for  the  month,  in  addition  to  transferring 
the  interior  falsework  and  setting  the  main-post  shoes. 

Precision  of  Setting  Members 
This  speed  is  attributed  by  the  contractors  partly  to 
the  general  design  and  largely  to  the  excellence  of"  the 
shopwork.    Every  connection  is  fully  assembled  in  the 
shop.    The  bottom  chord  members  (each  panel  of  the 
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bottom  chord  is  in  four  parts,  being  split  longitudinally 
and  divided  once  transversely  between  panel  points)  are 
machine-faced  when  fully  assembled,  and  special  atten- 
tion has  been  paid  to  securing  uniform  temperature  for 
all  four  webs.  By  the  scheme  of  field  erection  for  the 
chord,  perfect  bearing  has  been  secured  in  every  joint- 
not  even  a  "feeler"  being  admitted. 

The  north  shore  main  posts  were  set  to  a  measured 
length  only  0.002  ft.  greater  than  the  292  ft.  height  be- 
tween pin'  centers  top  and  bottom,  although  of  course 
such  accuracy  was  accidental.  This  post  was  in  24  pieces 
and  weighed  3,000,000  lb. 

Particular  effort  has  been  made  to  have  in  the  shop 
only  work  demanding  accuracy.  Rougher  work,  such  as 
some  of  the  falsework  fabrication,  was  sublet. 

Joining  Large  Compression  Members 

The  bottom-chord  erection  scheme  of  G.  F.  Porter, 
Construction  Engineer  of  the  St.  Lawrence  Bridge  Co., 
has  worked  perfectly.    This  is  illustrated  by  the  views 


FIG.  3.     ERECTING  THE  POUR-PIECE  MEMBERS  OP  THE 
BOTTOM  CHORD  ON  FLYING  BRIDGE 


Pigs.  3  and  5,  taken  on  the  north  cantilever  arm.  A 
flying  bridge  projecting  forward  from  the  finished  work 
is  set  just  under  the  location  of  the  chord  to  be  set  ;  it 
is  hung  by  suspension  rods  from  pins  in  temporary 
brackets  attached  to  the  web  members.  The  quarter 
sections  of  the  bottom-chord  member  are  lowered  into 
place  on  jacks,  and  the  top  flanges  of  the  abutting  sec- 
tions are  connected  by  temporary  brackets,  pins  and 
links.  Then  lowering  with  the  jacks  throws  the  whole 
joint  into  full  bearing,  so  that  the  bolting  and  riveting 
can  be  done. 

Sunshine  on  the  outer  webs  has  frequently  made  a  dif- 
ference of  a  few  thousandths  of  an  inch  in  the  bearing  of 
these  chord  joints,  but  the  riveting  has  been  started  if 
the  difference  did  not  exceed  0.012  in.  In  all  cases  the 
discrepancy  disappeared  as  the  riveting  proceeded. 


On  the  anchor-arm,  instead  of  using  the  flying  bridge, 
floor-beams  are  set  longitudinally  on  the  outer  falsework 
to  support  the  sections  of  the  bottom  chord.  The  whole 
anchor-arm  chord  is  erected  straight,  from  anchorage 
to  main  post,  and  after  riveting  all  splices  the  falsework 
column  jacks  are  lowered  to  give  the  proper  camber 


PIG.    4.     THE  DOUBLE  EYE-BAR  CHORD   AT  MAIN 
POST  TOP 


(about  6  in.).  The  cantilever  arm  is  erected  with  the 
proper  slight  camber  in  each  panel,  and  this  flattens  out 
under  the  increased  load  as  the  erection  proceeds. 

With  three  cantilever  panels  nearly  completed,  the 
effect  of  lifting  on  the  anchor  arm  just  begins  to  be 
appreciated.  A  rise  of  about  TV  in.  is  apparent  at  the 
first  four  panel  points.  This  is  not  a  lifting  off  the 
falsework,  but  merely  a  decrease  of  the  compressive  short- 
ening of  the  falsework  columns.- 

Moving  the  Traveler 

Moving  the  traveler  forward  is  accomplished  as  fol- 
lows :  The  traveler  cranes  are  run  back,  which  eases  up 
on  the  front  truck  springs.  The  erection  brackets 
(bolted  to  the  ends  of  the  track  girders  to  distribute 


PIG.  5.    SWINGING  ONE  OF  THE  BOTTOM  CHORD  PIECES 
INTO  PLACE 


the  traveler  load  on  two  floor-beams — these  being  de- 
signed for  only  half  the  traveler  load)  are  then  taken 
off,  which  allows  the  setting  of  the  new  forward  stringers 
track.  The  traveler  is  moved  forward  on  the  new  lengtli 
of  track,  the  cranes  being  moved  forward  as  the  traveler 
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advances  so  as  to  distribute  the  load  over  the  front  and 
rear  trucks.  When  the  front  of  the  traveler  comes  above 
the  next  pair  of  floor-beams  ahead,  pedestals  are  mounted 
on  these  floor-beams,  and  the  traveler  shimmed  up  on 
the  pedestals  by  manipulating  the  cranes,  thus  cutting 
the  truck  springs  out  of  action  and  getting  a  rigid  bearing! 

Haw  Btmaldlaiags  Sim  M,©rmss©lsv@r 
Poflyfteelhiinviie  Unasfcfifttiatte 

Construction  of  a  dining-hall  and  six  initial  units  of  a 
dormitory  quadrangle  for  the  Rensselaer  Polytechnic  In- 
stitute at  Troy,  N.  Y.,  is  now  under  way.  As  shown  in  the 
accompanying  view,  there  will  be  27  separate  dormitory 
units,  built  about  three  sides  of  a  court,  east  of  the  gym- 
nasium and  athletic  field  and  adjacent  to  15th  St.  and 
Ave.  B  of  the  City  of  Troy.  Across  the  end  of  the  court 
will  be  a  dining-hall  accommodating  about  400  men.  All 
the  buildings  will  be  of  Harvard  brick,  with  limestone 


does  not  seem  to  be  constant,  and  the  method  of  operation 
can  be  varied  to  give  different  results. 

The  device  is  described  in  detail  in  "Technologic  Paper 
No.  48,"  which  may  be  obtained  from  the  Bureau  of 
Standards,  Washington.  D.  C.    It  is  described  as  follows: 

This  apparatus  consists  of  a  vertical  brass  pipe  about  3  in 
in  diameter  and  5  ft.  long,  at  the  lower  end  of  which  is  at- 
tached a  glass  bulb  in  which  the  cement  to  be  tested  is  placed 
Air  at  constant  pressure  is  blown  into  the  cement  through 
a  glass  tube  or  nozzle  in  the  side  of  the  bulb,  and  as  the  air 
can  escape  only  through  the  vertical  stack,  it  carries  with  it 
the  cement  dust,  which  is  caught  in  a  flannel  hood  surmount- 
ing the  stack.  The  air  flow  in  the  stack  is  very  uniform  and 
m  a  short  time  all  the  dust  will  be  removed  from  the  cement 
leaving  a  granular  residue  in  the  glass  bulb.  This  residue  is 
weighed,  and  the  amount  of  dust  is  determined  by  subtracting 
the  weight  of  the  residue  from  that  of  the  original  sample  of 
cement. 

Different  grades  are  obtained  by  using  different-sized 
nozzles,  and  thus  a  number  of  separations  can  be  made 
in  the  very  fine  portion  of  the  cement.  With  the  aid  of  the 
microscope  the  size  of  the  largest  particles  in  any  given  sen 
aration  can  be  readily  determined,  and  in  this  manner  the 
apparatus  1S  standardized  without  reference  to  the  size  of 
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trimmings,  and  of  fireproof  construction,  the  floors  and 
partitions  being  of  brick  and  concrete. 

Each  separate  unit  of  the  dormitory  system  will  house 
twelve  students,  four  on  each  floor.  Two  students  will 
use  one  study  and  each  man  will  have  a  separate  bedroom. 
There  will  be  a  bathroom  on  each  floor. 

Six  of  the  units  will  be  larger  than  the  other  21, 
the  larger  ones  costing  $16,000  apiece  and  the  others 
•$12,500. 

_  A.  T.  White,  of  Brooklyn,  N.  Y.,  has  given  the  sum  of 
$50,000  for  four  units  of  the  dormitory,  and  Capt.  Robt. 
W.  Hunt,  of  Chicago,  $16,000  for  one  of  the  larger  units, 
which  will  contain  the  main  entrance  to  the  group. 
Mrs.  Russell  Sage  has  given  $100,000  for  the  dining-hall.  ' 

Als>  Aia^a^g©ip  for  Detterinmfiiafiiag 
Fnim©]ffi©ss  of  C©m©imfx 

Experiments  during  the  past  three  years  at  the  United 
States  Bureau  of  Standards  have  resulted  in  the  develop- 
ment of  an  air-analyzer  which  is  claimed  to  give  results 
superior  in  accuracy  to  the  sieve  methods  prescribed  for 
the  determination  of  cement  fineness.  For  some  time 
it  has  been  felt  that  the  variation  in  sieve  results  obtained 
under  the  standard  methods  is  entirely  too  great  for  prac- 
tical purposes.   The  mechanical  construction  of  the  sieves 
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the  nozzles  and  other  parts  of  the  apparatus  or  the  air  pres- 
sure used. 

It  has  been  found  that  the  cement  "flour,"  that  is,  the 
portion  of  cement  which  contains  no  perceptible  grit  when 
rubbed  between  the  fingers,  consists  of  particles  less  than 
0.0007  in.  in  diameter. 

The  apparatus  may  be  used  for  separating  and  grading 
any  hard-grained  materials,  such  as  ground  quartz,  emery 
and  other  abrasives.  The  air-analyzer  in  modified  form  is 
also  capable  of  separating  many  other  powders;  for  example, 
paint  pigments,  plasters,  clays  and  similar  materials. 

The  Cement  Trade  of  Australia  has  not  interested  the 
United  States  greatly,  on  account  of  the  high  freight  rates 
compared  with  those  from  England  and  Scandinavia.  The  In- 
terstate Commerce  Commission  has  been  investigating  this  in- 
dustry in  Australia,  and  finds  that  in  1913,  the  last  year  for 
which  full  statistics  are  available,  200,000  tons  of  cement  were 
produced  in  Australia,  and  124,1(10  tons  were  imported.  The 
average  wholesale  price  per  cask  of  400  lb.  was  $3.04  with 
duty  paid,  the  duty  during  that  period  being  18c.  per  112  lb. 
for  cement  from  England,  and  24c.  per  112  lb.  from  other 
countries.  The  imports  were  distributed  as  follows:  England, 
31,000  tons;  New  Zealand,  2700;  Germany,  Austria  and  Bel- 
gium, 81,000;  Scandinavia,  9000;  United  States,  400.  The  local 
production  was  divided  among  five  factories — two  in  New 
South  Wales,  with  a  capacity  of  about  145,000  tons;  two  in 
Victoria,  with  a  capacity  of  about  38,000  tons;  one  in  South 
Australia,  about  17,000  tons.  According  to  Commercial  At- 
tache William  C.  Downs,  Melbourne,  the  effect  of  the  war  on 
the  cement  situation  was  to  raise  the  price  to  $5.48  per  cask: 
it  then  dropped  to  $4.38,  varying  thereafter  from  this  figure 
to  $4.87.  Contracts  for  cement  at  the  last  figure  have  been 
placed  in  Scandinavia  and  Japan.  Freight  rates  from  Norway 
and  Sweden  are  reported  to  be  from  $S..r>2  to  $9.73  per  ton. 
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FIh©3a©sim©imaE  Mis®  ana  tlhe  M©fa» 
mm©c  Dtmrliafi  Receimt  .Flood 

The  rain  of  Aug.  19-21  in  the  St.  Louis  district  caused 
disastrous  floods  in  the  Meramec  River  to  the  south  and 
west  of  the  city,  the  greatest  damage  probably  occurring 
at  Valley  Park,  about  twenty  miles  to  the  southwest. 
The  total  drainage  area  of  the  Meramec  is  3619  sq.mi.; 
at  Valley  Park  it  is  probably  3530  sq.mi.  The  valley 
extends  about  one  hundred  miles  in  a  straight  line  above 
Valley  Park  and  the  length  of  the  river  through  that 
stretch  measured  along  the  thread  of  the  stream  is  prob- 
ably over  two  hundred  miles.  The  drainage  basin  is 
rugged  and  hilly  and  comparatively  thinly  populated.1 

The  town  of  Valley  Park  is  built  on  a  level  about  30 
ft.  above  ordinary  low  water  in  the  river  and  has  never 
before  been  seriously  damaged.  There  are  a  number  of 
industries  located  at  this  point,  the  principal  one  of  which 
is  the  Valley  Park  Glass  Co.,  and  above  the  town  on 
both  sides  of  the  stream  summer  camps  and  club  houses 
are  located. 

According  to  the  best  reports  the  river  rose  about  7  ft. 
on  the  night  of  the  19th  and  about  17  ft.  additional  on 
the  20th.  It  was  practically  stationary  during  Satur- 
day the  21st  and  it  was  generally  assumed  that  the  high 
water  had  been  reached,  but  during  the  night  of  the  21st 
and  the  day  of  the  22nd  an  additional  rise  of  19  ft.  oc- 
curred, making  a  total  of  43  ft.  above  low  water.  This 
submerged  practically  the  whole  town  well  above  the  or- 
dinary second-story  level,  and  a  large  part  of  the  rise 
having  come  during  the  night,  it  appears  that  a  majority 
of  the  people  were  marooned  in  their  own  houses.  As 
far  as  can  be  ascertained,  however,  no  lives  were  lost, 
but  the  damage  to  the  property  has  been  enormous. 

This  stage  of  the  Meramec  was  probably  partly  a  re- 
sult of  the  condition  of  the  Mississippi  River,  into  which 
the  former  discharges  twenty  miles  below  Valley  Park. 
The  Mississippi  rose  from  a  gage  of  22  on  Thursday  to 
a  gage  of  30  on  Sunday,  which  is  danger  line. 


Bnds  for  AEIbsiimF  Sewage  Ptmsimps 
asadl  Grit  Clhsiinmlbeir 

Bids  for  a  75,000,000-gal.  automatically  operated  elec- 
tric sewage-pumping  station  and  for  a  large  grit  chamber 
will  be  received  by  the  City  of  Albany,  N.  Y.,  on  Sept.  7 . 
The  pumps  will  work  under  a  maximum  head  of  39  ft. 

The  pumping  equipment  will  consist  of  six  vertical 
centrifugal  pumps  each  direct-connected  to  a  vertical 
motor.  Three  of  the  pumping  units  will  be  operated  by 
2200-volt  constant-speed  alternating-current  motors, 
each  unit  having  a  capacity  of  10,000,000  gal.  in  24 
hr.    The  other  three  units  will  be  operated  by  575-volt 


'See  discharge  measurements  in  water-supply   papers  of 

the  United  States  Geological  Survey,  Vol.  7,  No.  10.  Progress 

report  of  stream  measurements  for  the  calendar  year  1904, 
Part  8. 
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variable-speed  direct-current  motors,  each  of  these  units 
being  designed  to  pump  from  a  minimum  of  5,000,000 
to  a  maximum  of  15,000,000  gal.  in  24  hr. 

In  a  number  of  ways  the  pumping  station  is  somewhat 
unusual  in  design.  The  pumps  are  located  in  a  circular 
dry  well,  an  annular  well  outside  of  the  dry  well  being 
utilized  to  serve  as  the  suction  well.  Unusual  care  has 
been  taken  in  designing  the  station  to  provide  easy  ac- 
cess to  all  parts  of  the  mechanical  and  electrical  equip- 
ment and  especial  arrangements  have  been  made  to  pre- 
vent deposits  in  the  suction  well. 

The  grit  chamber  is  believed  to  be  the  largest  one  of 
its  type  yet  designed  in  this  country.  Special  means  are 
provided  for  maintaining  a  practically  uniform  velocity 
through  the  grit  chamber  with  a  wide  range  of  sewage 
flow. 

The  pumping  station  and  grit  chamber,  as  well  as  the 
sewage-disposal  works  which  are  now  under  construction, 
were  designed  by  Hering  &  Gregory,  Consulting  Engi- 
neers, New  York.  Wallace  Greenalch  is  Commissioner 
of  Public  Works,  Frank  Lanagan  is  City  Engineer  and 
Stephen  B.  Vernon  is  engineer  of  intercepting-sewer  de- 
sign and  construction. 

W. 

Am.  S@c.  Co  E.  Adlmnssloim  Rtales 

The  Board  of  Direction  of  the  American  Society  of  Civil 
Engineers  has  recently  adopted  by  letter  ballot  the  follow- 
ing rules  to  be  applied  in  interpreting  the  society's  con- 
stitutional requirements  for  the  admission  of  new 
members : 

The  requirements  fixed  by  the  constitution  are  intended  to 
mark  the  minimum  which  should  be  recognized  for  admis- 
sion to  membership,  and  the  maintenance  of  a  high  standard 
necessitates  that  these  provisions  should  be  interpreted  con- 
servatively to  the  end  that  the  fitness  of  applicants  shall  be 
established  beyond  doubt. 

In  order  to  shape  more  definitely  the  requirements  in  the 
classification  of  applicants  for  admission  or  for  transfer,  and 
to  assure  as  far  as  possible  that  applicants  for  membership 
meet  the  spirit  of  the  requirements  established  by  the  con- 
stitution, it  is  the  sense  of  this  board: 

1.  That  no  applicant  should  be  admitted  to  any  grade 
whose  qualifications  do  not  clearly  exceed  the  minimum  re- 
quirements of  the  constitution. 

2.  That  each  applicant  for  admission  or  for  transfer  shall 
furnish  whenever  possible,  the  names  of  persons,  whether 
members  of  the  society  or  not,  who  have  personal  knowledge 
of  his  work  in  each  of  the  positions  enumerated  in  his  ap- 
plication and  when  possible  shall  have  more  than  five  refer- 
ences, and  his  application  shall  state  in  detail  the  character 
and  extent  of  the  works  upon  which  he  has  been  engaged, 
and  the  degree  to  which  he  was  responsible  for  their  design 
and  execution. 

3.  That  an  applicant  for  membership  or  for  transfer  who, 
at  the  time  of  making  his  application  is  engaged  on  work 
for  which  an  engineering  education  or  training  is  not  clearly 
essential,  shall  not  be  elected  or  transferred  unless  he  shall 
have  markedly  superior  qualifications  as  to  professional  ex- 
perience. 

4.  That  the  professional  work  required  for  admission  to 
the  grade  of  member  shall  be  of  a  markedly  higher  order,  and 
the  degree  of  responsibility  materially  greater  than  for  the 
grade  of  associate  member. 

5.  That  unless  a  candidate  is  eminently  qualified  for  the 
highest  grade,  admission  to  that  grade  should  be  by  trans- 
fer from  the  grade  of  associate  member. 
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Dexter  Braekett,  Chief  Engineer  of  the  Metropolitan 
Water-Works  of  Massachusetts,  died  at  his  home  in 
Brighton,  Mass.,  on  Aug.  26.  He  had  been  in  poor 
health  since  last  February,  but  the  severe  illness  which 
resulted  in  his  death  was  short.  He  was  born  in  Newton, 
Mass.,  in  1851  and  in  1868  was  graduated  from  the 
Brighton  high  school  near  Boston.  The  next  year  he 
entered  the  city  engineer's  office,  Boston,  where  he  re- 
mained for  26  years.  In  1874  he  was  assigned  to  the 
supervision  of  the  distributing  system  of  the  water-works. 
In  this  position  he  was  largely  instrumental  in  develop- 
ing an  unusually  adequate  piping  system  for  the  city  and 
in  creating  a  plant  exceptionally  efficient  in  other  re- 
spects. 


DEXTER  BRACKETT 

In  1895  he  resigned  his  place  with  the  City  of  Boston 
to  accept  the  position  of  engineer  of  the  distribution 
department  of  the  Metropolitan  Water-Works.  In  this 
capacity  he  had  charge  of  the  construction  of  the  pipe 
system,  pumping  stations  and  distributing  reservoirs 
within  the  limits  of  the  Metropolitan  District. 

From  1907  to  the  time  of  his  death,  Mr.  Braekett  was 
Chief  Engineer  of  the  Metropolitan  Water- Works.  He 
had  always  been  greatly  interested  in  questions  relating 
to  the  consumption  and  waste  of  water  and  had  written 
several  papers  and  reports  upon  the  subject.  He  per- 
sistently advocated  the  use  of  meters  within  the  Metro- 
politan District  as  a  means  for  reducing  the  waste  of 
water,  and  had  the  privilege  of  seeing  his  views  adopted 
and  the  consumption  of  water  thereby  reduced.  Up  to 
1907  the  consumption  had  been  increasing  so  rapidly 
as  to  point  out  the  necessity  for  an  additional  supply 
within  a  few  years,  but  the  gradual  introduction  of  meters 
reduced  the  consumption  of  water  so  rapidly  that  no  ad- 
ditional supply  will  be  needed  for  many  years,  the  con- 
sumption now  being  less  than  two-thirds  of  what  it 

BostonntMassed  ^  Pre<Jerick  P-  Stearns,  Consulting  Engineer, 


would  have  been  had  the  rate  of  increase  continued. 
Mr.  Braekett  was  a  member  and  for  three  years  a 
director  of  the  American  Society  of  Civil  Engineers. 
He  had  been  president  of  the  Boston  Society  of  Civil 
Engineers  and  of  the  New  England  Water- Works  As- 
sociation, and  was  a  member  of  the  American  Water- 
Works  Association.  In  addition  to  his  papers  on  con- 
sumption and  waste  of  water,  he  contributed  papers 
on  many  other  subjects  relating  to  water-works  engineer- 
ing. He  was  married  in  1875  and  leaves  a  widow  and 
a  son,  Herbert  D.  Braekett. 

■ 

H©wl  Potest  Aggannasft  &  ID^mm 

Three  engineers  testified  against  the  safety  of  dams, 
at  a  hearing  on  a  water-supply  dam  being  built  for 
Coatesville,  Penn.,  held  at  Harrisburg  on  Aug.  24,  1915, 
before  the  Pennsylvania  Water-Supply  Commission.  The 
hearing  was  on  application  of  mill  owners  in  Coates- 
ville, who  want  the  permit  for  the  dam  to  be  revoked. 
The  three  engineers  testified  in  their  behalf. 

Health  Commissioner  Samuel  G:  Dixon  took  the  lead 
in  conducting  the  hearing,  as  he  has  been  the  chief  fig- 
ure in  ten  years'  work  to  secure  a  new  water-supply  in 
place  of  the  polluted  and  dangerous  raw  river  supply 
which  Coatesville  borough  now  enjoys.  He  referred  re- 
peatedly to  the  1912  typhoid  epidemic  in  the  borough, 
when  over  300  deaths  occurred,  and  demanded  that  the 
protest  should  take  the  form  of  a  definite  project  for 
securing  another  supply  without  delay.  The  protestants 
made  a  general  proposal  for  a  dam  in  another  valley. 

The  protested  dam  is  already  under  contract.  It  is 
to  be  a  hollow  concrete  structure  35  ft.  high,  on  granite 
foundation,  and  crosses  Eock  Bun  2  mi.  above  the  bor- 
ough. Half  a  dozen  mills  are  in  the  valley  below;  the 
owners  claimed  that  failure  of  the  dam  would  sweep  away 
their  mills.  The  protest  was  made  in  the  name  of  Worth 
Bros.,  the  Lukens  Iron  &  Steel  Co.,  the  Coatesville  Boiler 
Works,  Craig,  Bidgeway  &  Sons  Co.,  and  some  1300  in- 
dividual signers  of  a  petition.  The  population  of  the 
borough  is  12,000.  The  mill  owners  urged  that  this 
population  depends  on  the  mills,  and  that  the  mills' 
would  be  driven  away  if  the  dam  were  built.  They 
proposed  that  another  stream,  Buck  Run,  be  dammed, 
which  could  affect  only  a  village  of  100  houses.  The 
mill  owners  have  previously  made  many  efforts  to  kill  off 
the  Rock  Run  project,  including  several  court  actions, 
which  failed. 

The  engineers'  testimony,  abstracted  from  notes  made 
by  a  representative  of  Engineering  News  at  the  hearing, 
was  as  follows : 

E.  P.  Dawson,  Assistant  Chief  Engineer,  Philadelphia  & 
Reading  Ry. — Failure  of  the  Rock  Run  dam  would  flood  the 
valley  for  a  long  distance,  damage  much  property,  and  possi- 
bly cause  loss  of  life.  He  has  not  studied  the  plans  or  consid- 
ered the  strength  of  the  dam.  His  protest,  for  the  railway 
company,  is  based  wholly  on  the  location  of  the  dam. 

Maj.  Cassius  M.  Gillette — The  failure  would  cause  more 
appalling  destruction  than  the  Austin  (Penn.)  dam  failure. 
The  Rock  Run  site  is  good  and  the  specified  foundation  is 
good,  and  a  good  dam  can  be  erected.  A  dam  built  strictly  to 
the  design  and  specifications  would  be  "a  good  dam  as  dams 
go."  An  earthquake  even  would  probably  not  destroy  it,  but 
dynamite  could  do  so.  There  is  small  risk  in  a  well-built 
dam.  The  chief  danger  is  from  violence.  German  emissaries 
could  destroy  all  plants  in  the  valley  by  dynamiting  the  dam. 
Strikers  could  do  the  same.  However,  if  abandoning  the  Rock 
Run  site  means  indefinite  delay  in  providing  a  new  water- 
supply,  he  favors  the  dam.  Typhoid  is  more  of  a  menace 
than  the  dam. 
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Herbert  W.  Hatton,  Wilmington,  Del. — Many  dams  fail;  IS 
dams  failed  in  1912,  many  of  them  in  Pennsylvania,  the  small- 
est being  15  ft.  high.  He  has  no  criticisms  of  the  design,  but 
thinks  it  would  be  safe.  However,  dams  fail  from  causes  not 
anticipated.  Even  rock  foundation  is  not  a  guarantee  of 
safety;  the  Stony  River  Dam,  of  the  same  type  as  that  pro- 
posed, was  on  rock.1 

Dr.  Dixon  shut  off  further  testimony  on  the  risk  re- 
maining in  dams  built  with  best  engineering  skill,  by  the 
statement  that  bridges  could  not  be  built  or  railways  run 
on  the  principle  that  perfect  safety  must  be  provided, 
free  from  every  possibility  of  accident. 

The  Water-Supply  Commission  lias  not  yet  announced 
its  decision  on  the  protest. 

§§ 

A  Tunnel  Cave-In  occurred  in  the  15-ft.  sewer  under  con- 
struction between  Macon  and  Halsey  St.,  Brooklyn,  N.  Y., 
Aug.  26.  The  collapse  is  reported  to  have  been  caused  by 
the  failure  of  the  shoring.  One  man  was  killed  and  two 
injured. 

A  Bridge  Collapsed  under  a  passenger  train  on  the  Atchison, 
Topeka  &  Santa  Fe  Ry.,  Aug.  27.  The  bridge  was  over  Date 
Creek,  70  miles  north  of  Phcenix,  Ariz.,  and  had  been  weakened 
by  a  recent  flood.  The  engine  passed  over  the  bridge  safely, 
but  the  smoking  car  fell  through,  causing  the  death  of  four 
persons  and  injuries  to  twelve  others. 

The  Explosion  of  a  Tank  Car  of  Gasoline  in  the  West- 
chester freight  yards  of  the  New  York,  New  Haven  &  Hartford 
R.R.  on  Aug.  23  destroyed  five  other  carloads  of  freight. 
More  than  a  dozen  cars  were  set  on  fire  by  the  burning  oil. 
The  damage  was  estimated  at  between  $50,000  and  $55,000. 
The  cause  of  the  explosion  is  unknown. 

The  St.  Paul  Union  Station  is  temporarily  held  up  following 
a  second  rejection  by  the  Chief  of  Engineers,  Gen.  Don.  C. 
Kingman,  of  the  submitted  plans  for  the  changes  in  the  Mis- 
sissippi River  channel  and  harbor  lines  at  and  about  the  new 
station.  These  plans  were  submitted  by  the  railroad  com- 
panies building  the  station.  General  Kingman's  memorandum 
accompanying  the  returned  plans  makes  it  clear  that  the 
revisions  must  be  made  more  with  a  view  to  improving  the 
navigability  of  the  river  than  to  accomodating  the  needs  of 
the  station.  Any  new  scheme  submitted  will  evidently  have  to 
come  through  the  city  authorities  and  will  have  to  guarantee 
a  better  accommodation  for  freight  transshipment.  The  pro- 
posed station  was  described  in  "Engineering  News,"  Mar.  11, 
1915. 

United  States  Leads  in  Exports — According  to  the  Depart- 
ment of  Commerce  the  United  States  for  the  first  time  in  its 
history  leads  the  world  as  an  exporter.  Our  total  exports 
in  the  fiscal  year  1915  aggregated  $2,768,600,000,  as  against 
$2,170,100,000  for  the  United  Kingdom,  the  figures  representing 
in'  the  case  of  the  United  States  an  increase  of  17  per  cent, 
and  in  the  case  of  the  United  Kingdom  a  decrease  of  30  per 
cent,  when  compared  with  last  year.  American  exports  in  the 
fiscal  year  1915  included  domestic  products  to  the  value  of 
$2,716,200,000,  against  $2,329,700,000  in  1914;  and  foreign  prod- 
ucts, '$52,'400,000,  against  $34,900,000  in  the  preceding  year. 
British  exports  in  the  same  periods  included  British  and  Irish 
produce  $1,744,100,000  in  1915,  against  $2,557,200,000  in  1914; 
and  foreign  and  colonial  produce,  $426,000,000  in  1915,  com- 
pared with  $526,500,000  in  1914. 

An  Excursion  of  Engineers  through  western  Canada,  in 
connection  with  the  International  Engineering  Congress,  has 
been  arranged  by  committees  representing  the  members  of 
the  principal  British,  Canadian  and  American  civil  engineer- 
ing societies  who  reside  in  British  Columbia  and  Alberta. 
A  special  excursion  train  is  to  leave  San  Francisco  Sept.  2;j 
for  Seattle.  The  passengers  will  travel  from  Seattle  to 
Victoria  by  boat,  and  after  a  day  spent  in  sightseeing  at 
Victoria  will  leave  for  Vancouver  on  the  morning  of  the  28th. 
Here  two  days  will  be  spent  in  visiting  water-power  plants 
of  the  British  Columbia  Electric  Ry.  Co.  and  other  engineer- 
ing works.  The  special  train  will  start  from  Vancouver  east- 
ward over  the  Canadian  Pacific  on  Thursday,  Sept.  30.  Stops 
are  scheduled  at  Ruskin,  to  see  the  plants  of  the  Western 
Canada  Power  Co.,  and  at  Glacier,  where  the  seven-mile  tun- 
nel now  being  driven  through  the  mountain  by  the  Canadian 
Pacific  Ry.  will  be  visited.  Sunday  will  be  spent  at  Lake 
Louise.  Further  stops  at  Seebe,  Calgary,  Bassano  and  Brooks 
are  scheduled. 

iThis  dam,  which  failed  Jan.  5,  1914  (sea  "Engineering 
News,"  Jan.  22,  1914),  was  distinctly  not  founded  on  rock,  it 
had  a  cutoff  wall  reaching  shale  over  a  part  of  its  length,  but 
the  section  that  failed  was  founded  on  clay. — Editor. 
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Mr.  Vannoy  H.  Manning,  M.  Am.  Inst.  M.  E.,  Assistant  Di- 
rector of  the  United  States  Bureau  of  Mines,  has  been  r.p- 
pointed  Director  to  succeed  the  late  Dr.  J.  A.  Holmes. 

Mr.  Robert  A.  Zentmyer,  a  civil  engineer  of  Tyrone,  Penn., 
has  been  appointed  a  member  of  the  Pennsylvania  State  Wa- 
ter-Supply Commission  at  a  salary  of  $3000  per  annum. 

Mr.  Samuel  Rea,  M.  Am.  Soc.  C.  E.,  President  of  the  Penn- 
sylvania R.R.,  is  seriously  ill  at  the  Polyclinic  Hospital, 
Philadelphia,  where  he  was  taken  about  two  weeks  ago  for  a 
minor  operation. 

Mr.  William  C.  Pickersgill,  for  the  past  nine  years  Assist- 
ant Engineer  of  the  Board  of  Water-Supply  of  the  City  of  - 
New  York,    has   been   appointed   Designing   Engineer   of  the 
Providence,  R.  I.,  Water-Supply  Board. 

Mr.  C.  D.  McArthur  has  again  assumed  the  office  of  Chief 
Engineer  of  the  Blaw  Steel  Construction  Co.,  after  more 
than  a  year's  absence.  He  is  in  personal  charge  of  the  en- 
gineering-service department  of  the  company. 

Mr.  E.  A.  Moritz,  Assoc  M.  Am.  Soc.  C.  E.,  Engineer  of 
the  United  States  Reclamation  Service,  Washington,  D.  C,  has 
been  appointed  Office  Engineer  of  the  newly  established  exec- 
utive office  of  the  Reclamation  Service  at  Denver,  Colo. 

Mr.  Harvey  C.  Miller,  M.  Am.  Soc.  C.  E.,  Consulting  and 
Contracting  Engineer,  formerly  at  1  Madison  Ave.,  New  York 
City,  is  now  agent  for  the  American  system  of  reinforcement 
(unit  wire  fabric,  unit  spirals  and  unit  frames),  with  offices  at 
4  0  West  32nd  St.,  New  York  City. 

Mr.  C.  E.  Hicks,  who  was  graduated  from  Stevens  Insti- 
tute of  Technology  in  1876,  has  been  appointed  City  Engi- 
neer of  Mechanicsville,  N.  Y.,  under  the  new  commission-plan 
city  government.  Mr.  Hicks  has  had  many  years'  experience 
in  private  practice  at  Mechanicsville. 

Mr.  B.  F.  Busp,  President  of  the  Missouri  Pacific  and  Iron 
Mountain  railways,  has  been  appointed  Receiver  of  these  rail- 
ways. Mr.  Bush  is  a  civil  engineer  by  education  and  early 
experience.  He  entered  the  railway  service  in  1882  as  a  rod- 
man  on  the  Northern  Pacific  Ry.,  and  subsequently  was  Locat- 
ing Engineer  and  Division  Engineer. 

Mr.  L.  C.  Fritch,  M.  Am.  Soc.  C.  E.,  Assistant  to  the  Presi- 
dent of  the  Canadian  Northern  Ry.,  has  been  appointed  Gen- 
eral Manager  of  the  lines  east  of  Port  Arthur,  Ont.  Mr. 
Fritch  was  formerly  Chief  Engineer  of  the  Chicago  Great 
Western  R.R.  He  is  a  graduate  of  the  University  of  Cin- 
cinnati and  began  his  railway  work  in  1884  as  a  supervisor'^ 
assistant  on  the  Ohio  &  Mississippi  Ry. 

Mr  A.  J.  Himes,  M.  Am.  Soc.  C.  E.,  Valuation  Engineer  of 
the  New  York,  Chicago  &  St.  Louis  R.R.,  Cleveland,  Ohio, 
has  been  appointed  Engineer  of  Grade-Crossing  Elimination 
of  the  company,  which  department  has  just  been  restored. 
Mr.  Himes  was  formerly  in  charge  of  grade-crossing  elimi- 
nation work  in  Cleveland,  which  was  completed  about  two 
years  ago.     Since   then  he  has  been  Valuation  Engineer. 

Mr  J  A.  MacRae,  formerly  Mechanical  Engineer  of  the 
Michigan  Central  R.R.  at  Detroit,  Mich.,  has  been  appointed 
Mechanical  Engineer  of  the  Louisville  &  Nashville  R.R.,  with 
headquarters  at  Louisville,  Ky.  He  is  a  graduate  of  the  me- 
chanical engineering  course  of  the  University  of  Illinois  and 
began  his  railway  experience  as  a  draftsman  in  the  office  of 
the  Mechanical  Engineer  of  the  Chicago  &  Northwestern  Ry. 

Mr.  John  T.  Beamer,  of  Chicago,  111.,  and  associates  have 
purchased  the  American-Rio  Grande  Land  &  Irrigation  Co., 
which  developed  the  100,000-acre  irrigation  project  near  Mer- 
cedes, Tex.,  claimed  to  be  one  of  the  largest  private  irriga- 
tion developments  in  this  country.  The  company  was  organ- 
ized about  10  years  ago  by  Mr.  B.  F.  Yoakum  and  others,  of 
St.  Louis,  Mo.  The  purchase  price  is  reported  to  have  been 
$3,500,000. 

Prof.  Charles  Lee  Crandall,  for  many  years  head  of  the 
department  of  railway  engineering  and  geodesy  in  the  college 
of  civil  engineering  of  Cornell  University,  has  retired  from 
active  service.  Both  the  University  faculty  and  the  trustees 
have  passed  resolutions  in  appreciation  of  his  services  to  the 
University,  which  began  in  1872.  Professor  Crandall  was 
graduated  with  the  first  class  of  the  University  in  that  year. 
He  was  City  Engineer  of  Ithaca  from  1S70  to  1891. 

Messrs.  George  F.  Swain  and  John  F.  Stevens,  M.'s  Am.  Soc. 
C.  E.,  and  W.  C.  Loree,  former  General  Manager  of  the  Bal- 
timore &  Ohio  Southwestern  R.R.,  have  been  appointed  a  com- 
mission to  formulate  plans  for  a  more  efficient  system  of 
port  and  terminal  facilities  for  New  York  City.     The  com- 
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mission  is  appointed  to  serve  for  three  years,  but  its  esti- 
mated annual  expenses  of  between  $100,000  and  $110,000  have 
not  yet  been  appropriated  by  the  City  Board  of  Estimate  and 
Apportionment. 

Mr.  E.  N.  Layfield,  M.  Am.  Soc.  C.  E.,  Acting-  Secretary  of 
the  Western  Society  of  Engineers  has  been  appointed  Presi- 
dent of  the  new  State  Board  of  Examiners  of  Structural  En- 
gineers, in  accordance  with  the  recently  enacted  state  license 
law  for  structural  engineers.  Other  members  of  the  Board 
are  Messrs.  John  T.  Hanley,  Chicago,  Secretary;  Ira  O.  Baker, 
Professor  of  Civil  Engineering  at  the  University  of  Illinois- 
John  W.  Musham,  Secretary  of  the  Condron  Co.,  Chicago,  and 
C.  C.  Stowell,  Civil  Engineer,  of  Rockford,  111. 

Mr.  Thomas  C.  Atwood,  M.  Am.  Soc.  C.  E.,  former  Super- 
vising Engineer  of  the  Yale  Committee  of  Twenty-One,  Inc 
on  the  construction  of  the  Yale  Bowl,  has  opened  an  office 
in  the  Chamber  of  Commerce  Building,  New  Haven,  Conn.,  and 
in  addition  to  his  work  on  the  Yale  Bowl  will  engage  in  the 
general  practice  of  civil  engineering,  specializing  in  college 
athletic  fields  and  in  water  and  sewerage  works.  He  is  a 
graduate  of  the  Massachusetts  Institute  of  Technology  and 
has  had  several  years'  experience  with  the  Metropolitan  Wa- 
ter-Works of  Boston,  Mass.,  the  water-works  of  Philadelphia 
Penn.,  and  the  Catskill  water-supply  of  New  *ork  City 
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Christopher  Bell  Bouton,  President  of  the  Union  Foundry- 
Works,  Chicago,  111.,  died  Aug.  26,  aged  76  years. 

P.  A.  Gorman,  former  Street  Commissioner  of  Waco,  Tex 
and  a  pioneer  railway  builder  of  the  Southwest,  died  Aug.  15* 
at  his  home  in  Waco,  aged  63  years. 

William  Graver,  President  of  the  William  Graver  Tank 
Works,  of  East  Chicago,  Ind.,  died  at  his  residence  in  Chicago 
on  Aug.  25.  He  was  born  at  Chambersburg,  Penn.,  in  1842 
and  went  to  Chicago  in  1884. 

Edward  Bates  Pleasants,  Chief  Engineer  of  the  Atlanta 
Coast  Line  R.R.,  died  Aug.  26,  from  apoplexy,  while  in  his 
private  car  en  route  from  his  home  in  Wilmington  N  C  to 
Baltimore,  Md.  He  was  65  years  old  and  a  native  of  Balti- 
more. 

Max  Hebgen,  Vice-President  and  Chief  Engineer  of  th* 
Montana  Power  Co.,  died  Aug.  24  at  the  Presbyterian  Hospital; 
Chicago,  111.,  aged  46  years.  He  was  born  in  Milwaukee  Wis 
and  began  his  career  in  the  shops  of  the  Westinghouse'  Elec- 
tric &  Manufacturing  Co.,  Pittsburgh,  Penn.,  about  1886.  Soon 
after  he  went  to  Butte.  Mont.,  where  he  was  employed  as  a 
hneman  by  the  old  Butte  Electric  Light  &  Power  Co  He 
remained  continuously  in  the  employ  of  this  company  through 
its  various  absorptions  of  other  companies,  and  at  the  tim- 
of  his  death  was  Vice-President  and  Chief  Engineer  of  th» 
consolidated  concerns,  the  Montana  Power  Co.,  which  is  on^ 
of  the  largest  hydro-electric  companies  in  the  world  in  th* 
extent  of  its  developments.  He  was  an  intense  worker-  a 
ZZJ  7^'  Sel£:!ducated-  He  entered  his  profession  en- 
dowed with  magnificent  health,  a  sound  intellect,  a  distinct 

™  7,CaPa,Cityx,and  an  unlimite<*  capacity  for  hard  and 
successful  work.  He  was  beloved  by  all  who  knew  him  and 
it  is  probable  that  no  more  successful  or  popular  officer  of  any 
corporation  has  existed  than  Mr.  Hebgen,  who,  while  occupy. 

1  t,!'OSltl0.n  °f  great  P°Pula,ity  ^  the  organization,  was 
also  a  thorough  disciplinarian.  His  popularity  was  based  on 
the  profound  respect  which  his  organization  held  for  his 
character,  his  abilities  and  his  physical  and  moral  courage 
He  is  survived  by  a  wife  and  one  son. — H.  M.  Byllesby,  Chi- 
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COMING  MEETINGS 

^Int^1^0  WATER  WORKS  ASSOCIATION 

t£J  <t  Convention  in  New  York  City.  Secv  Willarrt 
Kent,  Narragansett  Pier,  R.  I.  y-  wuiard 

TI^7tE^G  ENGINEERS'  ASSOCIATION. 

^X?-Y?Fl£C^£g5^r!l«>'«  W.  O.  Thomp- 
NORTHWESTERN  ROAD  CONGRESS 

Miltauke^  Wis^  RaPidS'  l0Wa-  SeCy  '  Jas"  P-  Keenan, 
NATIOTION.  PAVING   BRICK   MANUFACTURERS  ASSOCIA- 

OCOh!o."12'    SeCy"  Wm  R  Blair'  Engineers  Bldg.,  Cleveland, 


A  OotRI?^  SOCIETY,  OF  MUNICIPAL  IMPROVEMENTS 
A\,  12-1 4A     Annual    convention    at    Dayton  Ohio 
Charles  Carroll  Brown,  702  Wulsin  Bill]  In'dia^apolis^Trid: 
SAN  FRANCISCO  MEETINGS 
INSTITUTE  OF  RADIO  ENGINEERS 

Sept.  13-1S.     Secy.,  David  Sarnoff,  71  Broadway,  New  York 
PAN-AMERICAN  ROAD  CONGRESS 

ST56  Nal!auSlCt^  N^Y^iT  crftyR°ad  BuUderS  Association. 
AMERICAN  SOCIETY  OP  CIVIL  ENGINEERS 

New  York  City."  ChaHes  Warren  Hunt,  220  West  57th  St., 

A  S?nRICAV0<5IETY,P?  MECHANICAL  ENGINEERS 

York  City.        y"  "  W-  RiCe'  29  WeSt  39th  St.,  New 

A^i?nRICA?*  INSTITUTE  OF  MINING  ENGINEERS. 

York  City.         "  B''adIey  Stoughton,  29  West  39th  St.,  New 

ASK?A^sIN|TITU^ETOFJELECTRICAL  ENGINEERS 

York  City.  '  Hutchinson,  29  West  39th  St  ,  New 

AMERENGInIeRSETY    °F    HEATING    AND  VENTILATING 
^Yor^City.  S6Cy"  *  J'  Blackm°>'e,  ^  West  39th  St.,  New 
AMERICAN  ELECTROCHEMICAL  SOCIETY 

Betme"hem  SpeynnJ-  W"  Richards-  Lehigh  University,  South 
NATIONAL  DRAINAGE  CONGRESS. 

INTERNATIONAL  IRRIGATION  CONGRESS. 

Sept.  20.    Secy.,  Arthur  Hooker,  Sacramento,  Calif 

M^?Go  AIP  METALLURGICAL  SOCIETY  OF  AMERICA 
Sept.  20.  Secy.,  F.  p.  Sharpless,  52  Broadway!  Ne7  Vo,  k  City 

PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHOR] TTF1^ 

cPisco?  Cafif21-    SeCy"  Le°  V'  Mel  le'  Ferry  B.dg.RsInE|i-an- 

AMERICAN  MINING  CONGRESS 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D  C 

IN£ERNATlONAL  ENGINEERING  CONGRESS. 

''K^'mR.,^^^   Comm.   °f  Management, 

INT E ^^A^TIONAL ^A ^qC^^ K)N  OF  BRIDGE  AND  STRUC- 

SeBldg20^°dian%CyiisHianrdy    J°neS'    Ame»can    Central  Life 

A1SICAN  Sf>?o1ETJ  OF  AGRICULTURAL  ENGINEERS 
Sept.  21  and  22.    Secy.,  F.  M.  White,  Madison  Wis 

A^lRICAN  %°£lEJY  OP  REFRIGERATING  ENGINEERS 

City.  y"  W-  H-  R°SS'  154  Nassau  st  •  New  York 

AMERICAN  MINE  SAFETY  ASSOCIATION 

^Pittlb'ur^  |4ennSeCy  '  H'  M"  Wilson,  Bureau   of  Mines, 
A]SICAN  ASSOCIATION  OF  REFRIGERATION. 

St  ,  Chfcago   111      y"  J'  F-  Nickers°n.  "31  South  Dearborn 
ILLINOIS  GAS  ASSOCIATION 

S  Adams  s1djCUhicagomeintinS-    SeCy"  H'  H'  Cla'k'  72  West 
SAFETY  CONFERENCE 
Sept.  27-30. 

INTERNATIONAL  GAS  CONGRESS 

St.',  New°Yo1VcityeCy"  George  C.  Ramsd-11,  29  West  39th 
AMERICAN  GAS  INSTITUTE 

Sest;,  New  York-City.^'  C"  Ra"    'del1'  29  West  39th 

AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION 

City  y"        B'  Burrltt'  s  West  40th  St.,  New  York 

AMERASAOCIATIONTRIC  RAILWAY  MANUFACTURERS' 
0<York9CityeCy"         G-   McC°nnaughy,   165   Broadway,  New 

AMERICAN^ELECTRIC    RAILWAY    ENGINEERING  ASSO- 

°CCity"9'     SeC>"  E'  B'  Burritt.  S  West  40th  St.,  New  York 

New  England  Water-Works  Association— The  program  for 
the  annual  convention  at  the  Waldorf-Astoria  Hotel,  New 
York  City,  Sept.  7-9,  includes  an  illustrated  address  by  J 
Waldo  Smith,  Chief  Engineer  of  the  Board  of  Water-Supply 
of  New  York,  on  the  present  status  of  the  Catskill  water- 
supply  of  the  city;  a  paper  on  the  sanitation  of  a  large  water- 
shed; short  papers  on  joints  for  water  mains  and  the  laying  of 
various  kinds  of  mains,  detecting  leaks,  etc.;  descriptions  of 
the  water-supplies  of  Norwalk,  Conn.,  Salem  and  Beverly, 
Mass.;  short  papers  and  discussions  on  valve  types  and  in- 
stallations, testing  fire-line  meters  and  pump-slip  tests;  an 
illustrated  lecture  on  the  Kensico  reservoir,  New  York;  papers 
on  the  decolorization  of  water  by  storage,  forestry  work  in 
watersheds,  infiltration  galleries  of  Long  Island  water-sup- 
plies, New  York  State  control  of  public  water-supplies,  Fall 
River  (Mass.)  water-supply,  grubbing  a  large  reservoir  and 
a  progress  report  on  service  pipes.  Excursions  include  a 
sightseeing  trip  on  Fifth  Ave.  for  the  ladies,  a  boat  trip 
in  the  harbor  and  an  inspection  of  the  Kensico  Dam. 
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Camera  for  Reading  Meters 

A  camera  for  obtaining  reliable  meter  readings,  applicable 
to  gas,  electric  and  water  installations,  has  just  been  placed 
on  the  market  by  the  Eastman  Kodak  Co.  The  reading  is 
made  by  placing  the  front  of  the  camera  against  the  meter 
dial  and  pressing  downward  on  the  exposure  lever.  This 
action  automatically  turns  on  light,  operates  the  shutter  and 
turns  off  the  light.    With  this  instrument  mistakes  of  reading 


THE  "FACTOGRAPH"  CAMERA  FOR  REGISTERING 
METER  READINGS 

are  obviated,  and  in  the  case  of  a  disputed  reading  the  records 
are  at  hand.  A  reading  of  the  peak  on  maximum-demand 
meters  can  be  made  before  the  meters  are  reset  for  the  next 
month. 

The  camera  measures  4%x5%xl21/4  in.,  is  incased  in 
mahogany  and  equipped  with  a  simple  automatic  shutter 
permitting  exposures  varying  from  i  to  %  sec.  Light  is 
furnished  by  four  3.8-volt  tungsten  miniature  lamps  operated 
by  two  4-cell  dry  batteries  stored  in  the  case.  The  film  is 
I%x2%  in.  and  of  the  cartridge  type.  Pressing  a  button 
converts  the  camera  into  a  flash  lamp  for  locating  meters 
in  dark  cellars. 

The  "Pactograph"  can  be  leased  on  payment  of  $22.50  each. 
Films  are  supplied  in  spools  of  75  readings  per  spool.  These 
are  packed  in  cartons  of  50  spools,  10  cartons  to  the  case. 
The  price  is  $125  per  case,  $12.50  per  carton.  The  dry  batteries 
cost  $36  per  100,  the  miniature  lamps  $8.50  per  100  and  a  desk 
reading  stand  can  be  purchased  for  $2.50. 


Water-Meter  Tester 

The  outfit  shown  in  the  accompanying 
devised  by  the  H.  W.  Clark  Co.,  of  Mattoon, 
venient,  quick  and  economical  testing  of  % 


sketch  has  been 
111.,  for  the  con- 
to  2-in.  water 


meters.  It  comprises  (1)  a  standard-type  Fairbanks  scale 
with  a  special  beam,  (2)  a  100-gal.  galvanized-iron  tank  with 
quick-opening  outlet  valve,    (3)   a  test  table  on  which  six 


CLARK  METER-TESTING  OUTFIT 

%-in.  meters,  or  various  combinations  of  other  sizes,  may  be 
set  up  in  series,  and  (4)  special  self-cleaning  sensibility-test 
valves  for  ^  or   %   normal  flow.    A  slow-opening  inlet 

valve  is  used  to  eliminate  water  hammer;  gages  at  inlet  and 
outlet  show  the  loss  of  head  through  the  meters.  A  unique 
feature  is  the  percentage  bar  on  the  scale  beam,  showing 
meter  error.    The  price  ranges  from  $38  up. 


Steam-Storage  Industrial  Locomotive 

The  tireless  or  steam-storage  locomotive  shown  in  the  ac- 
companying view  has  been  put  into  service  by  the  Ohio  Wood 
Preserving  Co.  for  switching  on  the  standard-gage  tracks  at 
its  plant.  The  storage  tank  has  a  capacity  of  250  cu.ft.  and  is 
intended  to  carry  a  maximum  pressure  of  180  lb.,  so  that  no 
reducing  valve  is  required  between  the  tank  and  the  cylinders, 
as  in  some  European  engines  of  this  type  which  employ  a 
higher  pressure.  The  tank  is  kept  about  half  full  of  water. 
It  is  recharged  with  steam  four  or  five  times  a  day  from  the 
boiler  plant  of  the  creosoting  works,  a  boiler  pressure  of  150 
lb.  being  desirable.  A  steam  dinkey  engine  would  have  to  re- 
fill its  water  tank  about  the  same  number  of  times. 

The  cylinders  are  17x16  in.,  this  large  size  being  used-  to 


STEAM-STORAGE  LOCOMOTIVE  FOR  THE  OHIO  WOOD 
PRESERVING  CO. 

enable  the  engine  to  develop  a  fair  proportion  of  its  maximum 
power  at  low  pressure.  In  fact,  it  can  be  run  by  itself  on  a 
pressure  as  low  as  5  lb.  With  one  charge  it  can  run  about 
five  miles  with  two  or  three  ordinary  freight  cars  on  level 
track.  The  cylinders  are  placed  at  the  back  end,  to  give  a 
better  balance.  The  slide  valves  are  driven  from  a  valve  gear 
of  the  Stephenson  type,  and  the  exhaust  may  be  discharged  at 
rear,  top  or  side  as  desired.  The  factor  of  adhesion  is  based 
on  a  tank  pressure  of  60  lb.  The  engine  was  built  by  the  H. 
K  Porter  Co.,  of  Pittsburgh,  Penn. 

*  *  * 

Spacers  for  Reinforcing  Rods 

A  device  known  as  the  "Securo"  locking  spacer,  for  sup- 
porting concrete  reinforcing  rods  in  the  forms,  serves  not 
only  to  support  them  at  the  proper  height  and  give  them  the 
proper  spacing,  but  also  locks  them  in  position  so  that  they 
cannot  be  displaced  before  or  during  concreting.  The  device 
is  a  light  bar  passing  beneath  the  rods  and  having  depending 
lugs  which  rest  on  the  bottom  of  the  form  and  so  keep  the 
rods  at  the  desired  height.  At  the  location  of  each  rod  the 
bar  has  two  flexible  clips  which  are  bent  around  it,  and  these 
serve  to  insure  the  use  of  the  proper  number  of  rods.  The 
device  is  made  by  the  Metal  Building  Materials  Co.,  of  Chi- 
cago, 111. 

*  *  * 

Handy  Rlasting-Cap  Crimper 

A  new  cap  crimper,  comprising  the  crimper  proper  and 
with  the  handle  pointed  at  one  end  for  making  holes  in  dy- 
namite cartridges,  and  shaped  at  the  other  end  to  serve  as 
a  screwdriver,  is  shown  in  the  accompanying  view.  The 
crimper  makes  a  cylindrical  crimp  of  the  blasting  cap  to  the 


NEW  CAP  CRIMPER 

fuse,  thus  eliminating  the  possibility  of  cutting  off  the 
powder  train  in  the  fuse  and  consequent  misfires.  It  also 
leaves  a  vent  alongside  the  fuse  for  the  escape  of  smoke  from 
the  burning  powder  inside  the  cap,  thus  allowing  a  stronger 
spit  into  the  fulminate  charge.  It  is  manufactured  by  the  E. 
I.  du  Pont  de  Nemours  Powder  Co. 
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Eapid  progress  marks  the  construction  of  a  long  con- 
crete arch  viaduct  which  Cuyahoga  County  is  building 
in  the  southwestern  part  of  Cleveland,  Ohio.  The  viaduct 
is  172G  ft.  long,  and  includes  six  128-ft.  arches  besides 
many  shorter  ones.  An  existing  steel  viaduct  carrying 
a  heavy  traffic  complicates  the  work,  as  it  interferes  with 


The  design,  shown  by  Fig.  3,  is  unusually  successful 
as  regards  esthetic  effect.  This  lies  partly  in  the  general 
proportioning,  partly  in  the  arch-rib  curvature  (adjusted 
to  the  dead-load  pressure  line,  with  short  end  curves  join- 
ing the  piers  tangentially )  and  partly  in  the  omission 
of  heavy  pilasters  over  the  piers  in  favor  of  a  column  sys- 


FIG.    1.    BROOKLYN -BRIGHTON    VIADUCT,    CLEVELAND,  AT  COMPLETION  OP  WEST  HALF 


the  new  structure  and  requires  it  to  be  built  in  longi- 
tudinal halves  to  maintain  traffic.  In  less  than  11  months' 
time,  including  the  winter  shutdown,  the  Bates  &  Eogers 
Construction  Co.,  Chicago,  has  completed  the  west  half. 

Construction  began  in  September,  1914,  shortly  after 
the  contract  was  signed.  By  the  end  of  the  season  one  abut- 
ment and  a  few  piers  were  partly  built,  while  most  of  the 
foundation  pits  had  not  even  been  started.  The  view 
Fig.  1  shows  how  the  viaduct  appeared  July  28,  1915, 
as  seen  from  Brookside  Park  road,  to  the  west.  The 
structure  looks  practically  complete,  but  the  entire  east  half 
is  yet  to  be  built  (see  view  Fig.  2).  The  contractors 
expect  to  finish  by  the  end  of  the  present  season. 


tern  throughout,  with  columns  intentionally  so  spaced  that 
they  do  not  come  over  the  piers. 

The  six  largest  arches  have  a  span  of  128  ft.  clear 
(139  ft.  c.  to  c.  piers)  and  a  rise  of  43  ft.  clear.  A  prom- 
inent characteristic  of  the  viaduct  is  the  use  of  unsym- 
metrical  arches — with  one  skewback  at  higher  elevation 
than  the  other — at  the  side  slopes  of  the  valley.  This 
permits  of  starting  both  arches  on  a  pier  from  the  same 
spring  elevation  and  at  the  same  time  keeping  the  pier 
tops  about  the  same  distance  above  ground  at  all  piers. 

All  the  arches,  in  fact,  are  unsymmetrical,  though 
most  of  them  are  only  slightly  so.  Throughout  the  middle 
part  of  the  viaduct  the  plane  of  the  spring  lines  is  parallel 
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FIG.  2.    EAST  PACE  (MIDDLE)  OF  BROOKLYN-BRIGHTON 
VIADUCT 
View  taken  same  day  as  Fig.  1 

to  the  roadway  slope  (0.4%  up  toward  the  south).  The 
arch  curves  themselves  have  vertical  axes,  except  for  the 
short  terminal  curves  near  the  spring  line,  whose  radii 
are  adjusted  to  give  the  proper  terminal  elevation.1 


The  Moor-panel  length  was  made  uniform  (11  ft.  7  in.) 
with  a  view  to  duplication  of  floor  forms  as  well  as  to  se- 
curing good  appearance.  Span  lengths  were  adjusted 
to  be  multiples  of  this  length. 

The  extrados  faces  of  the  ribs  in  adjoining  spans  are 
connected  by  a  curve.  In  the  transverse  plane  the  feet 
di'  the  Four  ribs  on  each  pier  are  joined  by  heavy  filleting 
in  the  form  of  an  elliptical  invert  arch  that  has  value  for 
both  appearance  and  rigidity  of  the  structure. 

Expansion  joints  in  the  floor,  located  over  every  pier, 
are  at  mid-length  of  a  stringer.  The  two  half-stringers 
act  as  cantilevers  and  for  this  purpose  are  made  deeper 
than  the  regular  stringer  (see  cross-section  in  Fig.  4). 
The  joint  is  perfectly  open  and  has  no  load  to  transmit, 
to  interfere  with  free  expansion  as  in  the  case  of  a  stringer- 
end  sliding  on  a  seat. 

The  floor,  a  normal  arrangement  of  slab,  stringers  and 
floor-beams,  is  depressed  8  in.  on  the  width  of  the  double- 
track  street-car  line  to  make  space  for  the  track  (4-in. 
steel  I-shaped  ties,  7-in.  rails,  1-in.  depth  of  ballast  cushion 
under  ties).  The  roadway  is  divided  between  tracks  by' 
e  low  concrete  curb-wall,  inclosing  and  fendering  the  10- 
in.  sockets  of  the  trolley-poles. 

The  pavement  is  to  be  of  4-in.  granite  block  on  hale 
the  width,  and  "Durax"  granite  block  on  the  other  half, 
both  laid  on  sand  cushion  on  asphalted  burlap  water- 
proofing. 

Interference  with  the  Old  Viaduct 
West  25th  St.  is  carried  south  across  Big  Creek  valley 
by  an  old  steel  viaduct.  The  site  of  the  new  viaduct,  on 
a  slightly  revised  alignment,  is  west  of  the  old  structure, 
but  overlaps  it  on  most  of  the  length,  as  the  plan  in 
Fig.  3  shows.  However,  it  was  possible  to  build  the  west 
half  of  the  concrete  viaduct  complete  without  disturbing 
the  old  viaduct  except  to  cut  a  narrow  strip  off  its  west 
side  for  a  length  of  some  200  ft.  at  the  north  end.  The 
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FIG.    3.    BROOKLYN-BRIGHTON    VIADUCT  ACROSS 


There  are  some  other  features  of  the  design  that  merit 
study.  The  four  ribs  have  no  transverse  connection,  but 
are  independent  for  the  entire  span  length ;  only  the  floor 
and  columns  connect  them.  A  low  cross-wall  18  in.  thick, 
between  ribs  just  over  the  piers,  provides  some  lateral 
stiffness.  There  is  also  a  pair  of  diagonals  between  the 
inner  posts  nearest  each  pier. 


'The  terminal  curves  are  shorter  than  they  appear  in  the 
elevation  of  one  arch  in  Fig.  4,  as  the  drawing  has  the  main 
curves  somewhat  off  scale. 


completed  half  could  then  carry  the  traffic,  whereupon  the 
old  viaduct  could  be  torn  down  and  the  east  half  of  the 
new  structure  built.    This  procedure  was  followed. 

The  old  viaduct  floor-beams  in  the  northerly  interfering 
section  were  burned  oil  by  oxygen  flame,  and  the  cut  ends 
of  the  remaining  width  supported  on  temporary  timber 
bents.  Cars  operate  over  a  single  track  in  this  narrowed 
portion,  turning  out  to  double  track  beyond. 

The  new  structure  was  started  at  the  south  end  and  built 
northward  in  regular  progression.  Floor  construction  near 
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the  south  end,  arch-rib  concreting  north  of  here,  pier 
concreting  beyond,  and  footing  work  and  excavation  at 
the  north  end  went  on  simultaneously. 

One  of  the  conditions  that  facilitated  this  arrangement 
was  the  uniform  and  excellent  character  of  the  foundation 
soil.  Hard  shale  in  massive  deposit  lies  near  the  surface, 
outcropping  even  high  up  on  the  bluffs.  Therefore  the 
construction  of  the  footings  was  simple  work,  free  from 
risk  of  delay  or  necessity  for  change  of  method.   The  ex- 


the  stone,  sand,  cement  and  other  materials  could  thus  be 
brought  in  direct  and  unloaded  immediately  alongside 
the  viaduct  at  two  different  points.  This  meant  storing 
and  mixing  in  the  valley  and  hoisting  the  mixed  concrete. 

The  contractor  chose  tower  hoisting  and  spoutino-  in 
preference  to  handling  by  cableways.  A  layout  showed 
that  four  towers  could  command  the  whole  length — two 
located  at  the  points  of  storage  and  mixing  and  two  so 
located  as  to  receive  concrete  from  the  spouts  of  the 
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fig.  4.  typical  details  of  arch  construction 
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BIG  CREEK  VALLEY,  WEST  25TH  ST.,  CLEVELAND 

cavation  was  done  with  the  use  of  steam  tripod  drills  ex- 
cept at  the  pier  just  south  of  the  creek,  where  the  cutting- 
was  so  deep  that  20-ft.  holes  were  put  down  by  hand  drills, 
as  the  machine  drills  tended  to  stick.  The  muck  was 
handled  by  a  stiff  leg  derrick  set  up  alongside  the  pit, 
into  carts  which  hauled  it  away  to  approach  fills. 

The  supply  route  of  materials  determined  the  type  and 
placing  of  plant  and  thereby  largely  dictated  the  con- 
struction methods.  Two  railways  pass  through  the  valley, 
not  far  from  the  third-points  of  the  length  of  the  viaduct ; 


other  two  and  rehoist  it  to  be  chuted  again.  Fig.  5 
shows  diagrammatically  the  location  of  the  towers  rela- 
tive to  the  viaduct  length ;  transversely  they  were  set 
to  clear  the  west  face  of  the  deck  about  5  ft.  The  tower 
locations  and  heights  were  laid  out  for  a  chute  angle 
of  2%  to  1. 
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As  the  piers  were  designed  to  take  unbalanced  dead- 
load  thrust,  the  centering  and  concreting  could  go  on  in 
any  desired  order. 

Steel  centers  of  the  three-hinged  arch  type  were  adopted, 
with  a  view  to  using  the  centers  of  the  large  128-ft.  spans 
also  for  the  shorter  spans  by  taking  off  sections.  The  tie- 
rods  of  the  centers  were  used  only  in  setting  and  in  slack- 
ing; when  in  place  the  centering  arch  was  supported  ver- 
tically by  blocking  on  the  skewback  belt-course  and  hori- 
zontally by  wedges  against  the  arch  stubs  that  bad  been 
centered  with  the  piers.  The  sketch  Fig.  6  shows  how 
the  centers  for  a  pair  of  ribs  are  braced  together  and 


Concrete  Mixinq 
175'  iP,an* 


FIG.  5.    LOCATION  OF  CHUTING  TOWERS 

bow  they  are  sectionalized  for  ease  of  erection  and  hand- 
ling. The  American  Bridge  Co.  built  the  centers  at  its 
Ambridge  plant. 

Centers  were  provided  enough  for  six  spans  (two  ribs 
each,  the  ribs  being  concreted  in  pairs).  For  the  three 
small  spans  at  the  south  end,  trussed  wooden  centers  were 
built.  These  were  intended  to  be  used  over  once ;  the  pair 
of  centers  in  each  span  was  left  in  place — these  spans  hav- 
ing been  concreted  last  April — and  will  be  rolled  over  next 
month  to  do  service  for  the  construction  of  the  two  easterly 
ribs  of  the  same  span. 

Handling  the  Centers 

The  centers  were  erected  by  two  80-ft.  gin-poles,  each 
of  which  lifted  a  half -arch  of  one  truss  (see  Fig.  6 ;  the  two 
sections  of  the  half-arch  were  bolted  together  on  the 

B9'c.-tvC.  of  Pins ,  l£8'C/ear,  ffib6&7'w/Wey  /8'C-foC. 
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Plan  showing  Erec+ion  Sections  (Splices  Field-boWed) 


-Wedges  or  TrucAs 

FIG.  6.    SECTIONALIZING  AND  BRACING  OP  ARCH 
CENTERS 

ground)  and  set  it  to  join  with  the  other  at  the  crown 
pin.  The  tie-rod  being  put  in  and  screwed  up  and 
the  arch  guyed,  its  mate  was  similarly  hoisted  and  set  and 
the  pair  braced  by  placing  the  lateral  members.  Then 
the  parallel  pair  of  centering  arches  was  set  and  the 
bracing  between  the  pair  put  in,  completing  the  centers 
for  a  pair  of  ribs. 

In  taking  down  the  centers,  falls  hung  from  the  finished 
concrete  arch  were  used  to  lower  the  half-trusses  to  the 


ground.  Here  they  were  unbolted,  lifted  on  wagons  and 
trucked  to  the  next  arch  that  was  to  be  centered. 

Arch  and  Pier  Forms 

The  forms  for  piers  and  arches  were  made  to  be  used 
only  once ;  the  contractor  did  not  consider  it  economical 
to  build  sectional  forms  made  to  be  used  repeatedly. 

The  arch  forms  are  shown  typically  by  the  sketch  Fig.  8. 
Horizontal  side  sheathing  was  scribed  to  the  bottom  laff- 


FIG.  7.    VIEW  UNDER  MIDDLE  OF  WEST  HALF, 
BROOKLYN-BRIGHTON  VIADUCT 

The  appearance  of  the  staining  is  due  to  heavy  rain  just 
before  the  picture  was  taken 

ging  and  its  upper  line  left  irregular.  Vertical  wales 
with  tie-rods  through  the  arch  held  the  sheathing. 
Top  lagging  was  nailed  to  the  under  side  of  a  2x2-in.  curve 
batten  nailed  on  the  inside  of"  the  sheathing;  1-in. 
bevel  fillets  were  tacked  in  the  four  corners  of  the  form. 


FIG.  8.    ARCH-RIB  FORMS 

These  forms  proved  rapid  and  simple  in  construction, 
and  did  not  call  for  any  hoisting  appliances. 

In  designing  both  arch  and  floor  forms,  special  care 
was  taken  to  limit  the  deflection ;  ys  in.  was  considered 
the  maximum  permissible  deflection.   The  two  chief  limits 
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in  design  were  deflection  in  bending  and  cross-grain  crush- 
ing under  washers  and  wales. 

Alternate  Concreting  of  the  Ribs 

The  steel  centers  were  capable  of  carrying  one  panel  ex- 
cess load  on  either  side.  Therefore  the  concrete  was  placed 
in  a  sequence  that  kept  the  load  balanced  within  one  panel- 
load. 

Fig.  10  sketches  the  procedure.  Concrete  from  the  chute 
was  allowed  to  run  down  the  outside  of  the  top  lagging  on 
one  side  of  the  middle,  to  a  hole  cut  a  few  feet  above 


forms  the  same  as  in  the  finished  structure.  The  stringer 
forms  rested  on  ledges  of  the  floor-beam  forms,  and  the 
slab  forms  on  the  stringer  forms.  All  parts  were  designed 
with  1-in.  clearance  horizontally,  and  the  clearance  space 
was  covered  with  a  2-in.  strip  of  tin  nailed  over  (see  view 
Fig.  9). 

Floor  forms  were  built  for  GOO  ft.  length  of  floor,  and 
floor  concreting  progressed  without  much  interruption. 
Because  of  the  sectional  construction  the  panels  of  form 
removed  from  the  rear  were  simply  carried  to  the  front  of 
the  work  and  built  up. 


FIG.  9.   A  SPAN  OP  FLOOR  FORMS,  BROOKLYN-BRIGHTON  VIADUCT 


the  spring.  When  the  rib  had  filled  up  to  the  level  of  this 
hole  the  hole  was  closed  and  the  spout  was  swung  to  dis- 
charge on  the  other  side  of  the  middle. 

The  concrete  running  down  on  that  side  went  through 
a  hole  cut  at  an  elevation  several  feet  higher  than  the 
other.  After  this  another  lift  on  the  first  side  was  con- 
creted, and  so  on  alternately  until  the  central  section 
was  reached.  Top  lagging  was  omitted  for  a  length  of 
12  ft.  at  the  middle,  and  the  chute  discharged  direct 
into  this  open  space,  filling  the  middle  50-ft.  length  of 
ring. 

The  arch-rib  top  lagging  was  removed  the  day  after  con- 
creting. The  sides  were  taken  down  the  second  day.  The 
centers  were  struck  in  21  days;  but  in  two  spans  the 
time  was  only  15  days,  without  injurious  effect. 

Column  and  Floor  Forms 

The  column  forms,  like  all  the  others,  were  unlined, 
that  is,  had  plain  wood  faces.  Special  ca^-e  was  taken 
in  building  them  to  get  a  smooth  face.  Two  coats  of  paraf- 
fin form  oil  were  put  on. 

The  floor  forms  and  column  forms  were  always  built  up 
together,  but  the  columns  were  poured  two  days  before  the 
rest.  The  day  after,  the  column  forms  were  stripped — the 
floor-beam  forms  being  supported  independently  on  trans- 
verse 12xl4-in.  by  38-ft.  outlooker  timbers— and  the  col- 
umns rubbed. 

The  floor  forms  were  built  sectional  and  this  in  such 
a  way  as  to  make  the  path  of  transmission  of  load  in  the 


The  heavy  items  of  reinforcing  steel  were  handled  on 
the  forms  by  small  gantries  (large  wooden  horses)  from 
which  a  chain  block  was  hung.  The  floor-beam  reinforce- 
ment was  the  principal  item,  weighing  about  5  tons. 
This  was  assembled  on  blocking  just  above  the  floor-beam, 
and  when  all  wired  was  lowered  into  the  form. 

Floor  concreting  went  on  at  the  rate  usually  of  about 
TO  ft.  (half  of  a  large  span,  139  ft.  c.  to  c.  piers)  per  day. 


10.    METHOD  OF  CONCRETING  ARCH  RIBS 


Thus  the  forms  amounted  to  about  10  days  of  floor  work  

about  the  normal  time  of  stripping.  In  one  instance  the 
whole  139-ft.  length  was  concreted  in  a  day  of  8  hr.,  taking 
350  cu.yd. 

Rubbing  Concrete  Surfaces 
All  surfaces  that  would  be  seen  in  an  elevation  of  the 
bridge  were  rubbed  by  the  use  of  a  wooden  float  and 
water.   This  work  was  done  as  soon  after  the  concrete  was 
poured  as  was  possible  to  strip  forms.   On  all  walls  where 
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no  stresses  were  being  carried  by  concrete  the  forms  were 
stripped  within  24  hr.  and  the  concrete  rubbed.  Thus 
on  this  basis  all  surfaces  shown  as  an  elevation  of  the 
bridge  were  rubbed  within  24  hr.  after  the  concrete  was 
poured.  In  addition  to  this  all  of  the  piers  were  rubbed 
to  the  springing  line,  as  this  portion  of  the  work  is  very 
easily  seen  from  the  ground.  None  of  the  surfaces  on 
the  underside  of  the  arches  were  rubbed,  nor  those  under- 
neath the  floor. system. 

Rapid  Concreting  Record 

The  usual  time  required  for  pouring  a  pair  of  arch 
ribs  (the  westerly  two  ribs  of  one  span)  was  7  to  8  hr. 
This  involved  320  cu.yd.  of  concrete  in  the  case  of  the  large 
(128-ft.)  arches. 

Much  faster  concreting  was  done  in  some  of  the  pier 
work.  In  one  pier  539  cu.yd.  was  placed  in  9  hr. — a  depth 
of  29  ft.  of  concrete.  The  South  plant  did  this  work, 
with  a  25-ft.  Smith  tipping  mixer. 

In  the  case  of  this  pier  it  was  found  that  the  con- 
crete was  still  quite  fluid  12  ft.  down,  and  pasty  to  stiff 
18  ft.  down,  a  depth  corresponding  to  about  5  hr.  run. 
But  the  concrete  materials  were  heated,  which  should  ac- 
celerate the  set. 

There  was  little  trouble  from  clogging  of  the  chutes. 
The  North  plant  in  fact  has  plugged  only  once  during 
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ing  done  around  the  piers  of  the  old  viaduct.  By  the  mid- 
dle of  August  it  is  expected  that  the  new  viaduct  will  be 
carrying  traffic  and  the  demolition  of  the  old  one  begun. 
As  already  stated,  the  contractors  expect  to  finish  the 
entire  work  by  the  end  of  the  year.  The  paving  is  a  sep- 
arate contract. 

Work  is  now  one  week  ahead  of  the  schedule  made  out 
last  winter  for  the  season's  Avork.  This  gain  was  made 
in  spite  of  a  net  loss  of  a  week  from  delay  of  materials,  etc. 

The  foregoing  is  based  on  information  given  by  C.  S. 
Smith,  superintendent  for  Bates  &  Rogers  Construction 
Co.  on  the  work,  with  respect  to  the  construction,  and 
by  A.  W.  Zesiger,  Bridge  Engineer  of  the  county,  as  to 
the  design.  Mr.  Zesiger  is  responsible  for  the  design, 
under  W.  A.  Stinchcomb,  County  Engineer.  W.  H.  Baker 
is  resident  engineer  for  the  county. 

B 

By  Kenneth  A.  Heron* 
The  main  canal  of  the  Modesto  Irrigation  District. 
California,  was  originally  built  to  carry  535  sec-fi,  but 
it  was  found  to  have  a  capacity  of  less  than  300  see.-ft, 
when  first  used  in  1904.  Since  that  time  it  has  been 
enlarged  several  times,  until  at  present  it  is  being  con- 
structed to  a  final  capacity  of  2000  sec.-ft.    The  canal 


FIGS.  1  TO  5.    THE  DEVELOPMENT  OP  AN  IRRIGATION  CANAL 
.    , .    .       a  9     Tjvi„_,„  vpnlnppd  hv   concrete-lined  canal.     Pig.    3 — Lining  raised  to  increase 

Fig.  l-P.rst  ^cfpk^4™^flrCa„ri%^nerfromPireto  \l  fTpig?  5-Canal  deepened  3  ft.  at  center 


the  season.  The  concrete  was  of  several  mixtures  and  used 
three  sizes  of  stone — 1  -in.  for  the  superstructure,  1%-in- 
for  retaining-walls,  and  2-in.  for  piers  and  footings.  The 
larger  sizes  gave  a  little  more  trouble  in  the  chutes 
than  the  smaller. 

Progress  oe  Construction 

The  work  accomplished  in  1014  was:  West  half  of 
south  abutment,  piers  16  and  17,  and  half  the  height 
of  piers  12  and  14  concreted,  and  some  further  excava- 
tion made  and  two  footings  poured. 

In  February,  1915,  the  North  concreting  plant  was  put 
up.  Early  warm  weather  allowed  concreting  to  begin  Mar. 
8,  on  pier  work.  The  first  arch  was  poured  Apr.  13  and 
the  last  one  July  13— just  three  months'  time— including 
all  four  ribs  in  three  of  the  spans  (pier  12  to  15).  Floor 
concreting  began  May  9  and  was  finished  July  21,  a  total 
of  1726  ft.  in  length,  all  of  it  on  only  the  west  half. 

Floor  work  is  now  in  progress  in  the  three  spans  whose 
east  ribs  are  in  place,  and  some  footing  excavation  is  be- 


di verts  water  from  the  Tuolumne  River  at  the  La  Grange 
Dam  and  for  the  first  mile  or  so  is  located  on  a  steep 
hillside  about  100  ft.  above  the  river  bed.  This  first  mile 
was  the  most  difficult  to  locate  and  construct  in  the  first 
place,  and  since  construction  it  has  presented  the  great 
obstacles  to  be  overcome  when  enlargement  was  consid- 
ered. Originally,  the  first  4000  ft.  consisted  of  a  timber 
flume  laid  on  a  shelf  excavated  in  the  hillside  (Fig.  1). 
The  canal  capacity  at  that  time  is  said  to  have  been  about 
250  sec.-ft. 

During  a  long  period  of  litigation  and  financial  trouble 
in  the  district,  when  the  money  could  not  be  obtained  to 
complete  the  irrigation  works,  this  flume  stood  with  very 
little  water  in  it,  and  decay  was  rapid.  When  the  time 
to  replace  it  arrived,  however,  conditions  in  the  district 
were  .better  and  the  timber  structure  was  taken  out  en- 
tirely and  a  concrete-lined  canal  section,  as  shown  in  Fig. 
2,  was  substituted.    This  section  had  a  varying  width  of 
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14  or  15  ft.,  a  lining  about  6  in.  thick  and  a  concrete  wall 
on  the  lower  side  having  a  gravity  section  where  there  was 
no  bank.  This  was  backfilled  with  rock  and  earth,  and 
the  whole  canal  was  located  farther  in  the  hillside  than 
was  the  first  structure.  The  capacity  of  this  section  was 
about  400  sec.-ft. 

As  the  district  developed  and  more  land  was 
brought  under  cultivation  it  was  necessary  to  "crowd"  the 
canal  as  much  as  possible,  until  it  became  customary  to 
allow  very  little  freeboard.  The  danger  of  the  water 
topping  the  wall  and  washing  out  the  backing  and  the 
necessity  of  obtaining  more  water  led  the  district  authori- 
ties to  raise  the  concrete  walls  and  lining  about  2  ft.  (Fig. 
3).  When  this  work  was  completed  the  canal  capacity 
was  increased  about  100  sec.-ft.  The  rapid  development 
of  the  district  and  the  bringing  of  more  lands  under  irri- 


Because  of  the  care  witb  which  the  work  was  done  no 
more  leakage  developed  than  if  the  whole  wall  had  been 
molded  in  place,  and  in  appearance  it  is  just  as  sub- 
stantial. The  capacity  of  the  new  canal  section  was  ap- 
proximately 800  sec.-ft. 

Since  this  work  was  done  the  development  of  the  dis- 
trict has  been  very  rapid,  and  the  recent  construction  of 
a  reservoir  which  is  supplied  by  this  canal,  together  with 
new  lands  to  be  brought  under  cultivation,  led  the  dis- 
trict authorities  a  year  ago  to  call  for  plans  and  estimates 
for  a  canal  of  2000  sec.-ft.  capacity.  At  the  time  I  was 
called  upon  to  make  surveys  for  this  enlargement,  two 
plans  were  under  consideration.  One  called  for  the  re- 
moval of  80,000  cu.yd.  of  rock  and  the  placing  of  7500 
cu.yd.  of  concrete,  at  a  total  cost  of  $250,000.  This  plan 
necessitated  widening  the  canal  L0  ft.  on  the  upper  sides 


FIGS.  6  TO  9.    BREAKING  THE  CANAL  WALL  INTO  SECTIONS  AND  MOVING  IT  BACK 

Fig.  8 — Pieces  of  wall 


Fig.  6-Wall  bared  in  rear  and  broken  into  sections.    Fig.  7— Broken  wall  moved  t 

set  up  and  joined.    Fig.  9— Widened  canal  ' 


gation  again  required  that  the  canal  capacity  be  increased 
and  in  1908  steps  were  taken  to  enlarge  the  size  of  the 
canal  once  more.  Owing  to  certain  fixed  conditions  at 
the  headworks  the  hydraulic  grade  could  not  be  raised 
without  great  expense,  and  it  was  decided  to  widen  it 
to  20  ft.  (Fig.  4).  To  do  this  it  became  necessary,  in 
those  portions  of  the  canal  which  were  concrete-lined,  to 
tear  out  one  wall,  make  the  necessary  excavation  and're- 
place  it  in  the  proper  position. 

This  was  done  in  places  by  excavating  behind  the  wall 
to  be  moved  and  then  carefully  dynamiting  it  to  break  it 
into  pieces  of  such  sizes  as  could  be  easily  pushed  out  on 
blocking  with  jacks.  When  moved  to  the  proper  position, 
the  wall  sections  were  carefully  adjusted  to  fit  as  closely 
as  possible  and  all  cracks  were  plastered  with  cement  mor- 
tar. New  concrete  was  placed  under  the  sections  for  foun- 
dations.   The  backfill  was  then  placed  behind  the  wall. 


and  lining  it  with  concrete.  As  the  average  rock  cut 
would  be  about  28  ft.,  the  difficulty  of  the  work  is 
apparent. 

The  other  plan  considered  consisted  of  a  tunnel 
which  would  reach  from  the  canal  headworks  to  a  point 
some  6000  ft.  down  the  canal.  The  length  of  the  tunnel 
was  placed  at  4000  ft.,  and  the  estimated  cost  was  $500,- 
000.  It  was  found  that  by  lowering  the  present  canal 
bottom  about  3  ft.  and  at  this  depth  reducing  the  bottom 
width  to  80  ft.  and  lining  the  entire  section,  a  water  area 
of  about  180  sq.ft.  would  be  secured  below  a  2-ft. 
freeboard. 

There  is  sufficient  fall  in  the  first  two  miles  of  the  canal 
to  secure  a  velocity  of  11.1  ft.  per  second  and  a  canal 
capacity  of  2000  sec.-ft.  The  cost  of  carrying  out  this 
work  is  estimated  at  $135,000  and  new  improvements  are 
being  made  in  line  with  this  plan  (Fig.  5). 
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SYNOPSIS — This  new  two-mile  automobile  speed- 
way is  the  first  to  have  a  wood  deck,  or  track,  sup- 
ported on  timber  trestling.  Rapid  construction  was 
a  special  feature  of  the  work,  as  not  only  the  track 
bat  also  buildings,  sewers,  drains,  water  supply,  etc., 
had  to  be  provided  complete  and  ready  for  use  in 
very  short  time,  in  order  to  be  ready  for  races  on  a 
given  date. 

The  automobile  speedway  at  Maywood,  111.,  just  outside 
the  western  limits  of  the  City  of  Chicago,  which  was 
opened  June  26,  is  said  to  be  the  first  to  have  a  timber 
floor,  or  track,  supported  on  timber  trestling.  It  proved 
very  satisfactory  during  the  races  on  the  opening  day,  and 
the  maximum  speed  attained  exceeded  any  previous 
records. 

The  track  has  a  length  of  two  miles  on  the  measuring 
line  (near  the  inner  edge)  and  consists  of  two  parallel 
straight  sides  connected  by  end  curves.    Its  major  and 


mainly  of  two  long  spirals  united  by  a  short  length  of 
circular  curve.  The  spirals  have  100-ft.  chords,  with  a 
difference  of  38'  40"  in  each  station.  The  long  spirals 
Nos.  1  and  2  reverse  at  stations  11  and  13  respectively, 
being  symmetrical  on  opposite  sides  of  these  stations,  ex- 
cept that  the  lengths  are  not  the  same.  The  arrange- 
ment of  the  turns  and  spirals  is  shown  in  the  table  at 
the  bottom  of  the  page. 

The  instructions  for  survey  work  required  all  tangents 
to  be  run  out  and  checked  before  commencing  to  run 
spirals  and  curves,  and  points  of  curves  and  spirals  to  be 
located  by  measurements  from  the  intersections.  All  work 
was  to  be  checked  by  back  deflections,  and  coordinates 
measured  if  further  check  seemed  desirable.  Each  sta- 
tion was  marked  by  a  gas-pipe  post  driven  so  deep  as  not 
to  be  disturbed  by  excavations  for  footings.  The  grading 
excavation  was  done  in  advance  of  the  final  location  meas- 
urement. 

The  width  of  the  track  proper  is  about  65  ft.  on  the 
straight,  increasing  to  75  ft.  on  the  banked  turns.  Inside 


PIG  1     THE  NORTH  TURN  OP  THE  MAYWOOD  TWO-MILE  AUTOMOBILE  SPEEDWAY  (NEAR  CHICAGO) 


The 


minor  axes  are  about  4053  ft.  and  2060  ft.  respectively. 
Because  a  railway  cuts  diagonally  across  one  end  of  the 
oblong  site  the  end  curves  or  turns  are  not  symmetrical. 
The  north  turn  has  a  long  curve  of  5°  48'  united  to  the 
tangents  by  short  spirals.    The  south  turn  is  composed 

LAYOUT  OP  THE  MAYWOOD  AUTOMOBILE  SPEEDWAY 
(CHICAGO) 

Curve 

Tangent,  home  stretch  

Spiral  curve  

Circular  curve   4°  21' 55 

Spiral  curve  

Tangent,  back  stretch  

Spiral  curve  

Circular  curve   5°  48' 

Spiral  (to  home  stretch)  

Total  length  (two  miles)   10,560 

SPIRALS 

f  Radius  in  Feet  > 

No.  of  Enter- 
Chords  ing 

No.  1.  From  home  stretch.  14  8S90 
No.  2.  Into  back  stretch...  IS  1111 
No.  3.  From  back  stretch.  8  S890 
No.  4.  Into  home   stretch..       S  1111 


Cen. 

Length, 

Radius 

Angle 

Ft. 

1,335 

60°  30' 

1,400 

1312  ft. 

29°  29' 

675 

90° 

1,800 

1,450 

23;  12' 

800 

9S8  ft. 

133°  19' 

2,300 

2i,°  12' 

800 

Middle 
(Sta.  11)  808 
(Sta.  13)  684 


leav- 
ing 
1111 

'^890 
1111 
8890 


of  this,  on  the  curves  or  turns,  is  an  8-ft.  dead  space 
(which  is  level  all  the  way  round).  The  transverse  in- 
clination, or  banking,  on  the  turns  is  about  1  on  3  (or  22°) 
on  the  circular  curves  and  runs  out  on  the  spirals  with  a 
3%  grade  along  the  outer,  or  high,  side.  Vertical  curves 
of  150  ft.  length  connect  the  ends  of  this  grade  with  the 
horizontal  portions  of  the  higher  and  lower  ends.  The 
banking  is  identical  at  both  ends  in  spite  of  the  difference 
in  curves.  This  is  due  to  the  fact  that  while,  theoretically, 
a  steeper  banking  would  be  required  for  the  sharper  curves 
at  the  south  turn,  practically,  any  steeper  slope  might  be 
unsafe  for  a  car  having  to  slacken  speed  on  the  curve. 

The  banking  was  designed  originally  according  to  ac- 
cepted formulas  for  speed  and  weight,  but  in  construction 
the  results  thus  obtained  were  modified  on  the  basis  of 
empirical  data  and  according  to  the  advice  of  exper- 
ienced drivers.  It  was  designed  for  a  speed  of  75  m.p..h., 
but  the  maximum  speed  record  upon  it  was  at  the  rate  of 
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over  100  m.p.h.  The  average  speed  for  the  500-mile 
race  on  June  26  was  97.58  m.p.h. 

The  combined  change  in  longitudinal  grade  and  trans- 
verse inclination  forms  a  warped  surface,  which  is  given 
by  cutting  the  supporting  posts  to  carefully  calculated 
lengths. 

Near  the  starting  point  is  the  row  of  35  supply  pits, 
with  a  stretch  of  concrete  paving  20  ft.  wide  between  them 
and  the  inner  side  of  the  track.  Here  the  cars  stand  while 
those  in  charge  of  them  are  taking  supplies,  renewing  tires, 
making  repairs,  etc. 

Particulars  of  Speedway-Track  Construction 
The  deck,  or  flooring,  of  the  track  consists  of  longitudi- 
nal 2x4-in.  tamarack  sticks  placed  on  edge.    They  aver- 
age about  16  ft.  in  length,  and  each  course  laps  the  other 


gangs  had  to  be  supplied  with  plans  showing  the  location 
of  the  pedestals  as  well  as  the  elevations  of  the  warped 
surface  of  the  deck. 

Each  bent  has  a  cap  composed  of  two  3xl2-in.  planks 
framed  into  the  posts;  upon  these  are  3xl2-in.  stringers 
spaced  5  ft.  3  in.  apart  and  braced  by  cleats.  Across  the 
stringers  are  the  track  joists,  2xl0-in.,  with  bridging  be- 
tween them.  All  bents  are  thoroughly  braced,  and  along 
the  back  and  front  of  the  bents  is  diagonal  bracing  in  every 
fourth  panel,  forming  braced  towers.  At  intervals  of 
100  ft.  a  fire-stop  is  made  by  nailing  metal  lath  to  both 
sides  of  a  bent  and  covering  it  with  plaster.  This  extends 
from  the  ground  to  the  deck. 

The  posts  on  the  outer,  or  high,  side  are  extended  20 
in.  above  the  track  deck,  and  to  their  faces  is  bolted  an  oak 
guard  timber  6x12  in.    Short  intermediate  posts  alternate 
AVE. 
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FIG.  2. 


FIRST  AVE. 

PLAN  OF  THE  TWO-MILE  AUTOMOBILE  SPEEDWAY  AT  MAYWOOD,  ILL.  (NEAR  CHICAGO) 
Note  the  asymmetrical  layout  of  the  two  turns,  due  to  the  shape  of  the  site 


about  24  m.,  the  line  of  joints  running  diagonally  across 
the  track.  The  floor  rests  on  joists  2xl2-in.,  spaced  24 
m.  c.  to  c,  on  the  straight  stretches.  The  floor  timbers 
are  spiked  together  at  intervals.  In  case  of  wear  of  any 
one  stick,  it  can  be  cut  out  (spikes  and  all)  and  a  new  one 
dropped  into  place,  the  latter  being  then  spiked  or  toe- 
nailed from  below.  With  the  exception  of  the  track  all 
timbering  is  of  pine. 

Concrete  pedestals,  or  footings,  30  in.  square  and  set 
<Sy2  ft.  below  the  ground  surface  extend  12  in.  above 
the  ground  line  and  support  the  framing  lor  the  track 
there  are  five  rows  of  these.    On  the  level  tangents  they 


with  the  main  posts,  so  that  the  rail  is  supported  at  inter- 
vals of  6  ft.  3  in.    Along  the  inner  side  of  the  h»nb 
is  a  similar  guard  timber,  carried  by  short  posts  6  ft 
c.  to  c.  These 


m. 


guards  are 


are  spaced  12  ft.  6  in.  c.  to  c.  longitudinally,  and  carry 
8xl2-m.  stringers  upon  which  the  transverse  joists  are 
laid.  On  the  turns  the  pedestals  support  the  posts  of 
transverse  bents,  as  shown.  These  posts  are  10x12  in 
each  secured  to  its  pedestal  by  a  1-in.  pin  12  in.  long  As 
the  bents  are  placed  radially  the  concreting  and  carpenter 


-  to  check  any  runaway  cars. 
At  the  grandstand  and  bleachers  a  screen  of  wire  netting  is 
erected  to  stop  tires  that  may  be  thrown  off  by  speeding 
cars. 

Four  subways  pass  under  the  turns  of  track  and  give 
access  to  the  infield.  Here  special  construction  is  re- 
quired, tin-  spacing  between  bents  being  increased  to  IT 
ft.  6  in.  for  the  two  driveways.  The  posts  are  12x12  in., 
with  cast-iron  caps  for  a  pair  of  cap  timbers  8x18  in. 
Across  these  are  laid  stringers  4x14  in.,  45  in.  c.  to  c. 
upon  which  the  track  joists  are  placed.  Each  subway  has' 
two  15-ft.  driveways  and  two  6-ft.  sidewalks  at  a  higher 
level.  The  driveways  are  paved  with  concrete  and  have 
approach  grades  of  5%.  Each  is  divided  by  a  central 
concrete  curb  to  keep  vehicles  in  line. 
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To  provide  facilities  for  the  accommodation  of  a  crowd 
of  100,000  people  or  more  was  no  small  part  of  the  work. 
Water  is  obtained  by  connection  with  the  mains  of  the  vil- 
lage of  Maywood,  a  6-in.  main  being  laid  into  the  grounds. 
This  is  under  a  pressure  of  40  lb.  and  provides  fire-protec- 
tion service.  Pipes  are  laid  into  all  the  buildings  and  along 
the  bleachers  and  the  grandstand,  with  bubbling  foun- 
tains at  intervals  of  250  ft.  The  6-in.  main  extends  close 
around  the  outside  of  the  track,  with  fire  hydrants  400 
ft.  apart.   There  are  about  five  miles  of  water  pipe. 

Numerous  free  toilet  rooms  are  provided,  with  first-class 
fixtures.  The  buildings  are  of  wood,  but  it  is  proposed  to 
place  concrete  floors  later.  From  these  toilets  extend 
separate  vitrified  tile  sewers,  connecting  with  a  30-in. 
main  trunk  drain  discharging  into  the  Desplaines  River. 

The  ground  being  a  heavy  black  loam,  quickly  converted 
into  mud,  it  was  necessary  to  drain  the  site  to  keep  the 


front  ends  of  the  trusses  extending  as  cantilevers  in  order 
to  avoid  the  use  of  posts  near  the  front  of  the  grand- 
stand. The  "bleacher"  stand  is  1940  ft.  long,  and  will 
accommodate  about  40,000  persons.  Both  stands  are  de- 
signed to  carry  safely  a  load  of  200  lb.  per  sq.ft.,  with  al- 
lowance for  movements  of  crowds.  These  structures  will 
be  dealt  with  in  a  separate  article. 

Scoreboards,  Fences  and  Roadways 

Two  scoreboards  in  the  infield  are- conspicuous  struc- 
tures, each  being  275  ft.  long  and  65  ft.  high.  These  were 
built  entirely  of  wood,  owing  to  the  short  time  available 
for  their  construction.  They  have  on  each  side  rows  of 
openings  for  roller  curtains  on  which  are  painted  figures 
4  ft.  high.  These  are  operated  by  men  on  the  inside.  The 
scoreboards  show  the  spectators  the  progress  of  the  races 
and  the  performance  or  standing  of  the  competitors.  A 
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FIG.  3. 


Cross  -  Section  on  Home  Stretch  (at  Supply  Pits) 
TYPICAL  SECTIONS  OF  THE  SPEEDWAY  ON  TANGENTS  AND  TURNS 


roadways  and  infield  serviceable  in  wet  weather.  There  are 
about  12  miles  of  drains,  laid  out  in  herringbone  fashion, 
with  lines  of  5-  and  6-in.  pipe  200  ft.  apart  and  connect- 
ing with  the  30-in.  main  drain  running  diagonally  across 
the  site.  The  trenches  were  excavated  to  a  minimum  depth 
of  30  in.  by  trenching  machines  and  by  hand. 

To  drain  the  depressed  subways,  each  has  a  sump  in  the 
middle  of  the  roadway  (at  one  end)  with  a  vertical-shaft 
21/o-in-  centrifugal  pump  driven  by  a  5-hp.  gasoline  engine 
on  a  platform  level  with  the  dead  space  of  the  speedway 
track.    Later,  these  will  be  operated  by  electric  motors. 

The  grandstand  is  2240  ft.  long  and  seats  about  60,000 
persons.  It  has  six-post  bents  12  ft.  c.  to  c.  A  steel 
roof  extends  for  the  full  length,  having  trusses  24  ft. 
apart.    These  are  supported  on  two  rows  of  posts,  the 


complete  telephone  system  connects  the  score-men  with 
the  time-takers  at  different  points  along  the  course,  and 
with  the  judges'  stand. 

A  tight  board  fence  10  ft.  high  and  3%  miles  long  sur- 
rounds the  site.  Entrances  are  provided  at  three  corners, 
and  there  are  additional  exits  at  intervals.  The  automobile 
entrances  have  four  or  five  gateways  16  ft.  wide,  with 
men  in  charge  to  collect  tickets.  A  balcony  in  the  entrance 
structure  provides  for  an  inspector,  who  can  watch  the 
movement  of  the  lines  of  vehicles.  To  avoid  crush,  no 
change  is  given  at  the  entrance  gates  for  pedestrians. 
Tickets  or  the  exact  fee  are  handed  in  at  the  turnstiles. 

The  main  driveways  are  of  concrete.  Those  of  the  in- 
field, etc.,  are  of  screenings  on  a  bed  of  cinders  well 
rolled  into  the  graded  and  rolled  surface  of  the  earth. 
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Plank  roadways  were  also  provided  inside  the  grounds 
temporarily.  The  site  was  reached  by  rough  gravel  and 
earth  roads,  and  in  order  to  provide  for  the  heavy  team- 
ing the  contractor  was  obliged  to  pave  the  main  ap- 
proaches with  broken  stone.  These  macadam  roads  were 
well  rolled  and  later  oiled  to  give  a  compact  surface  and 
avoid  a  dust  nuisance  during  the  heavy  automobile  traffic 
on  the  days  of  the  races. 

Details  of  the  Construction  Work 
The  Speedway  Park  Association  let  the  general  contract 
to  the  Shank  Co.,  of  Chicago.  This  contract  covered 
all  the  work  (track,  buildings,  stands,  sewerage,  water- 
supply,  etc.,  complete),  with  instructions  to  have  the  speed- 
way ready  for  the  races  set  for  June  19.  The  material  in- 
cluded some  13,500,000  ft.  b.m.  of  timber  and  20,000  cu.yd. 
of  concrete.  Tbe  track  alone  required  7,000,000  ft.  b.m. 
of  timber  and  :  000  yd.  of  concrete.  The  necessity  of  fram- 
ing the  speedway  bents  to  give  the  warped  surface  of  the 
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The  general  plans  were  prepared  by  Graham,  Burnbam 
&  Co.,  of  Chicago,  architects  for  tbe  Speedway  Park  Asso- 
ciation. The  Shank  Co.,  of  Chicago,  bad  'the  contract 
for  the  entire  work,  and  maintained  a  staff  of  engineers 
who  laid  out,  detailed  and  superintended  all  the  construc- 
tion work  and  the  structural  designs.  The  president  of 
tins  company,  George  H.  Shank,  personallv  supervised 
the  work  in  the  field;  Frederick  Grim  was  Chief  Engi- 
neer; Alfred  H.  Marshall,  Principal  Assistant  Engineer; 
C.  T.  McClelland,  Field  Engineer,  and  Charles  a! 
Shank,  General  Superintendent. 

The  fencing,  walks  and  scoreboards  were  built  by  Van 
De  Venter  &  Rider,  as  subcontractors.  The  steel  work  for 
the  cantilever  roof  of  the  grandstand  was  built  by  the 
Hansell-Elcock  Co.,  but  was  erected  by  the  general  con- 
tractor. 

With  so  much  work  of  so  many  kinds  to  be  done  in  a 
short  time,  and  with  an  absolute  time  limit  (the  day  of  the 
races),  it  was  important  that  there  should  be  no  delay  be- 
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FIG.  4.     SUBWAY  BENEATH  THE  TRACK  OF  THE  MAYWOOD  SPEEDWAY 


turns  made  this  part  of  the  work  relatively  slow  and  diffi- 
culty All  framing  and  cutting  of  timber  was  done  on 
the  site.  Material  was  brought  in  by  wagons  and  motor 
trucks,  and  this  traffic  made  it  necessary  to  keep  a  repair 
gang  at  work  to  maintain  the  approach  roads  in  passable 
condition.    A  sawmill  was  erected  as  part  of  the  plant. 

Grading  machines  were  used  to  level  the  ground  and 
form  the  roadways,  and  a  trenching  machine  excavated 
the  trenches  for  drains,  sewers,  and  water  mains.  Post- 
hole  diggers  were  used  to  excavate  the  holes  for  the  con- 
crete pedestals. 

For  the  numerous  small  pedestals  and  footings  and  tbe 
concrete  roadways,  a  number  of  small  concrete  mixers 
were  used,  being  shifted  from  place  to  place.  A  part  of 
the  time  a  night  shift  was  worked  by  the  aid  of  acetylene 
torches  on  stands  10  or  12  ft.  high.  The  number  of' men 
at  work  ranged  from  500  to  1500. 

The  contract  with  the  Shank  Co.  was  signed  April 
19,  and  work  was  started  April  21.  The  track  was  un- 
dertaken first  and  was  completed  on  June  5.  A  night 
shift  was  tried  (for  placing  the  2x4-in.  deck  only),  but 
a  few  nights'  experience  proved  this  to  be  inefficient,  and 
it  was  given  up.  The  actual  working  time  on  the  track 
was  a  little  more  than  a  month.  In  the  remaining  time 
all  the  other  work  was  finished  with  the  exception  of 
120  ft.  of  timber  construction  of  the  grandstand. 

Heavy  rains  delayed  work  at  the  end,  but  the  Chicago 
street-car  strike  led  to  the  races  being  postponed  for  one 
week,  to  June  26,  by  which  time  the  work  was  practically 
completed,  except  for  finishing  touches. 


cause  of  'riction  or  misunderstanding  between  the  general 
contractor  and  the  owners.  For  this  reason  C.  F.  Wiehe, 
F.  N.  Foster  and  D.  B.  Reid,  officials  of  the  Speedway 
Park  Association,  composed  an  Executive  Board  which  ad- 
vised in  all  matters  of  policy  and  administration. 

W. 

Manufacturing  Portland  Cement  in  Brazil — A  government 
concession  to  use  certain  large  deposits  of  shells  in  the  Bay 
of  Bahia,  suitable  for  use  in  the  manufacture  of  cement  is 
held  by  two  residents  of  Bahia,  Brazil.  United  States  Consul 
Robert  Prazer,  Jr.,  states  that  these  men  claim  they  can  man- 
ufacture a  first-class  cement  at  a  cost  of  $2.50  to  $2.75  per 
bbl.,  as  against  the  minimum  cost  in  normal  times  of  $4.32 
for  an  ordinary  grade  of  foreign  cement,  duty  paid.  The 
project  includes  the  erection  of  a  factory  in  a  small  harbor 
opening  off  the  large  bay,  at  a  point  where  steamers  can 
approach  to  within  100  ft.  of  the  shore.  Near  this  site  are 
large  deposits  of  sea  shells  mixed  with  coral  and  a  suitable 
clay.  One  of  these  beds  of  shells  is  ly2  mi.  long  by  %  mi 
wide,  and  has  been  tested  to  a  depth  of  7y2  ft. 

A  Proposed  Standard  Box  Car  of  steel  construction  has 
been  designed  by  the  Committee  on  Car  Construction  of  the 
Master  Car  Builders'  Association  and  was  reported  at  the 
annual  convention  at  Atlantic  City  for  criticism.  The  car 
is  of  steel  construction  throughout,  with  side  sheathing  of 
steel  sheets  %  in.  thick  and  end  sheets  %  in.  thick.  The  cubic 
volume  of  the  car  body  under  the  carlines  is  3096  cu.ft.  The 
principal  dimensions  are  as  follows: 


Length  of  frame  over  striking  cast'-ig 
Width   over  sheathing 


Length,   inside   \\ 

Wirlt-V.     incite    *o  rt.  e 


42  ft.  6  in. 
9  ft.  1%  in. 


l  n. 


S  ft. 
9  ft.  0  in. 

2  ft.  6  in. 

3  ft.  8%  in. 


Width,  inside 

Height,  inside  

Height,  from  rail  to  bottom  of  bolster] 
Height,  from  rail  to  floor  .  . 

Hplfhf''  ,ai,1  }°  }op  °/  running  board..'  "i!  '     13  ft.'  Ig  in. 

Height,  at  eaves   ......  "  !  '.  '.  '. '.  '.  '. '.  '.  '.  J .' .' .' .' .' ''. '  ]  [ '  [  tlfU%&. 

The  underframe  of  the  car  has  been  designed  to  with- 
stand safely  a  total  end  force  of  250,000  lb. 
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Tieial  SsafkaeEace  ©s&  Artesiaa 
Well  at  Seattle 
By  B.  M.  Chittenden* 

The  Port  of  Seattle  has  recently  sunk  a  deep  well  on 
the  shore  of  Elliott  Bay  to  provide  water  for  a  cold-storage 
plant  which  it  has  erected  there.  The  well  is  732  ft. 
deep.  It  consists  of  a  12-in.  casing  down  to  a  depth  of 
400  ft.,  an  8-in.  casing  from  that  point  to  a  depth  of  700 
ft.,  and  a  6-in.  casing  20  ft.  further.  No  satisfactory 
supply  of  water  was  found  until  the  last  water-bearing 
stratum  was  pierced.  The  supply  found  there  is  abund- 
ant in  quantity,  satisfactory  in  quality  and  entirely  fresh. 
The  water  rises  to  the  surface  of  the  well  without 
pumping. 

A  singular  fact  connected  with  this  well  is  that  it  is 
subject  to  tidal  influence.  The  water  in  the  casing  rises 
and  falls  with  the  tide  in  the  harbor,  the  oscillations  being 
almost  synchronous  and  the  range  in  the  well  being  nearly 
50  per  cent,  that  of  the  tide.  The  accompanying  diagram 
shows  the  well  and  the  strata  through  which  it  passes,  and 
also  the  curves  of  oscillation  in  the  harbor  and  in  the 
well.    There  is  no  opening  in  the  casing  within  400  ft. 


stratum  could  hardly  be  entirely  uninterrupted  by  harder 
material,  and  as  the  harbor  bed  cannot  be  wholly  elastic, 
the  full  effect  of  change  of  pressure  on  the  bed  could 
hardly  be  felt  in  the  stratum  of  water  underneath.  This 
may  account  for  the  much  smaller  oscillation  in  the  well 
than  that  of  the  tide. 
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TIDAL  EFFECT  IN  WELL  ON  SEATTLE  WATERFRONT 


of  the  bottom  of  the  harbor,  while  the  foot  of  the  tube  is 
nearly  twice  that  distance  from  salt  water.  The  water 
from  the  well  is  totally  different  in  quality  from  that  in 
the  harbor.  A  mile  or  so  out  from  the  shore  the  harbor 
bottom  reaches  a  depth  of  some  300  ft,  but  the  slope 
from  the  shore  is  gradual. 

It  is  difficult  to  account  for  this  tidal  effect  in  the  well. 
It  certainly  does  not  come  from  any  direct  aqueous  com- 
munication with  the  bay.  Infiltration  through  such  thick- 
ness of  strata  would  be  impossible,  or  if  possible,  it 
could  not  act  so  quickly.  Moreover,  the  difference  in 
quality  of  water  precludes  any  such  hypothesis.  The  only 
explanation  which  occurs  to  the  writer  is  that  the  bed  of 
the  harbor  rests  like  a  saucer  in  the  stratum  of  water 
which  furnishes  the  supply  to  the  well.  The  vertical  pres- 
sure on  the  bed  of  the  harbor  varies  with  the  tide  from  an 
average  of  over  3  tons  per  sq.ft.  to  an  extreme  of  over  5 
tons.  It  is  possible  that  this  change  of  pressure  is  com- 
municated through  the  harbor  bed  to  the  water  stratum 
underneath  and  thus  acts  on  the  well.    As  such  a  water 


♦Brigadier-General,  U. 
Seattle,  Wash. 


S.  A.,  retired,  2010  Broadway,  N., 


A  revision  of  the  laws  governing  highway  construction 
and  maintenance  in  Ohio  has  been  accomplished,  and  on 
Sept.  5  an  entirely  new  code  went  into  effect.  The  new 
law  comprises  15  chapters,  305  sections,  and  occupies  121 
pages  of  text.  It  is  obviously  a  series  of  compromises  and 
an  attempt  to  keep  as  much  of  the  old  scheme  of  highway 
control  as  possible,  yet  there  are  several  distinctive  pro- 
visions which  should  advance  good  roadbuilding  in  this 
state,  and  the  most  important  is  better  pay  for  the  county 
road  officials. 

There  are  still  three  partly  independent  roadbuilding 
authorities — the  township  trustees,  the  county  commis- 
sioners and  the  state  highway  commissioner.  Each  au- 
thority has  its  own  employees,  who  are 
rather  curiously  interrelated,  as  the  fol- 
lowing abstract  will  show.  The  town- 
ship trustees  hire  their  own  employees 
directly  or  through  the  county  high- 
way superintendent,  the  county  com- 
missioners do  their  work  through  the 
county  surveyor  (highway  superinten- 
dent), an  elective  officer,  and  the  high 
way  commissioner,  of  course,  has  his 
own  employees. 

The  following  section  of  the  law 
covers  the  roads  under  the  jurisdiction 
of  the  township  trustees: 

Township  roads  shall  include  all  public 
highways  of  the  state  other  than  state  or 
county  roads  as  herein  defined,  and  the 
trustees  of  each  township  shall  maintain 
all  such  roads  within  their  respective 
townships;  and  provided  further,  that  the 
county  commissioners  shall  have  full 
power  and  authority  to  assist  the  town- 
ship trustees  in  maintaining  all  such  roads,  but  nothing  herein 
shall  prevent  the  township  trustees  from  improving  any  road 
within  their  respective  townships,  except  as  otherwise  pro- 
vided in  this  act. 

The  township  trustees  are  authorized  to  levy  taxes  not 
exceeding  three  mills  per  dollar  for  improving,  dragging, 
repairing  or  maintaining  any  public  road  which  they 
may  designate.  For  such  work  they  "direct"  the  count} 
highway  supeiintendent  (county  surveyor)  to  make  sur- 
veys, plans  and  specifications,  which  may  or  may  not 
be  adopted  by  the  trustees.  The  township  trustees  may 
then  let  contracts  for  roadwork  and  appoint  some  compe- 
tent person  or  persons  "to  act  under  the  general  direc- 
tion of  the  county  highway  superintendent,"  as  an  in- 
spector. The  inspector's  pay  is  not  to  exceed  $4  per  diem, 
and  is  paid  by  the  township. 

Township  Highway  Authorities 

Each  township  is  divided  into  not  less  than  one  nor 
more  than  four  road  districts.  For  each  such  district 
the  trustees  appoint  a  township  highway  superintendent, 
who,  "under  the  direction  of  the  township  trustees,"  has 
control  of  the  roads  in  his  district  and  the  keeping  of  them 
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in  good  repair.    He  is  appointed  by  the  trustees  to  hold 
office  until  removed,  but  his  removal  may  be  accomplished 
either  by  the  trustees  or  by  the  county  highway  superin- 
tendent "for  incompetence  or  gross  neglect  of  duty."  His 
compensation  is  not  fixed  by  law.   He  is  required  to  make 
an  annual  report  to  the  county  highway  superintendent, 
and  to  file  a  duplicate  report  with  the  township  trustees. 
He  is  also  subject  to  the  orders  of  the  county  highway 
superintendent  "to  attend  to  any  demonstration  for  the 
purpose  of  exhibiting  the  best  method  of  dragging  high- 
ways."   Otherwise  the  township  superintendent  does  not 
appear  to  be  under  the  immediate  supervision  of  the 
county  superintendent,  and  there  is  no  provision  in  the  law 
to  prevent  the  township  trustees  from  reappointing  a 
township  superintendent  who  has  been  removed  by  the 
county  superintendent. 

County  Highway  Authorities 
County  roads  are  described  as  follows: 

County  roads  shall  include  all  roads  which  have  been  or 
may  be  improved  by  the  county  by  placing  brick,  stone 
gravel  or  other  roadbuilding  material  thereon,  or  heretofore 
built  by  the  state  and  not  a  part  of  the  intercounty  or  main 
market  system  of  roads,  together  with  such  roads  as  have 
been  or  may  be  constructed  by  the  township  trustees  to  con- 
form to  the  standards  for  county  roads  as  fixed  by  the  county 
commissioners,  and  all  such  roads  shall  be  maintained  by 
the  county  commissioners. 

The  board  of  county  commissioners  is  given  authority 
to  construct  or  improve  any  road  except  the  intercounty 
and  main  market  roads  (state  highways).  The  county 
commissioners  may  cooperate  with  the  township  trustees, 
but  nevertheless  have  jurisdiction  over  the  trustees  and 
may  construct  or  improve  roads  on  their  own  initiative  or 
on  petitions  directed  to  them  by  land  owners.  The  county 
commissioners  "order"  the  county  surveyor  (highway  sup- 
erintendent) to  make  the  necessary  surveys,  plans  and 
specifications,  but  "the  profile  and  grade"  are  subject  to 
approval  of  the  commissioners.  The  county  highway  sup- 
erintendent is  then  required  to  make  estimates',  supervise 
contracts  and  do  other  necessary  engineering  work. 

The  law  provides  that  the  present  elective  county  sur- 
veyors shall  be  the  county  highway  superintendents.  The 
county  highway  superintendent  is  to  give  his  whole  time 
to  the  county,  and  his  salary  is  to  be  computed  as  follows : 
"One  dollar  per  mile  for  each  full  mile  of  the  first  1000 
mi.  of  public  roads  in  the  county,  and  in  addition  $40 
for  each  full  1000  of  the  first  15,000  of  the  population  of 
the  county;  $30  per  1000  for  each  full  1000  of  the  second 
15,000;  $25  per  1000  for  each  full  1000  of  the  third  15  - 
000;  $15  for  each  full  1000  for  the  fourth  15,000;  and  $5 
per  1000  for  each  full  1000  in  excess  of  60,000."  Thus  a 
county  of  1500  mi.  of  roads  and  75,000  population  would 
pay  its  highway  superintendent  a  salary  of  $1000  +  $40 

x  iLt$3° x  15  +  $25  x  15  +  $15  X  15  +  *5  X  15 

—  $^725  per  annum. 

This  salary  covers  all  services  for  township,  county  or 
state  (as  hereafter  described),  and  is  paid  out  of  the 
county  treasury.  The  county  superintendent  is  allowed 
necessary  expenses  and  such  assistants  as  the  county  com- 
missioners see  fit  to  provide. 

Where  the  county  superintendent  also  has  charge  of  the 
state  highways  in  his  county,  one-fifth  of  his  salary  is 
paid  by  the  state.  The  state  highway  commissioner  may  or 
may  not  designate  the  county  superintendent  to  take 
charge  of  the  state. highways,  but  if  for  any  reason  he  does 


not  do  so  the  county  superintendent  loses  one-fifth  of  the 
salary  provided  for  in  the  foregoing  paragraph. 

The  state  highway  commissioner  may  appoint  an  engi- 
neer other  than  the  county  superintendent  to  have  charge 
of  the  state  work  in  the  county.  This,  however,  can  ap- 
parently be  done  only  after  the  state  highway  commis- 
sioner has  filed  with  the  county  commissioners  a  written 
statement  to  the  effect  that  the  county  superintendent 
is  not  qualified  to  handle  the  state  work;  but  the  county 
superintendent,  being  an  elective  officer,  the  county  com- 
missioners are  powerless  to  remove. 

The  county  superintendent  is  required  to  make  a  report 
at  least  once  a  year  to  the  county  commissioners,  a  copy 
of  the  report  to  be  filed  with  the  state  highway  commis- 
sioner. He  is  also  to  furnish  such  special  reports  as  may 
be  called  for  by  the  county  commissioners  or  the  state 
highway  commissioner,  or  to  attend  conferences  with  the 
state  highway  commissioner  if  necessary.  He  is  also  re- 
quired to  make  an  annual  report  for  the  year  ending  Nov. 
15  to  the  state  highway  commissioner,  a  copy  of  which  is 
filed  with  the  county  commissioners.  The  law  does  not 
make  it  clear  whether  or  not  this  report  shall  refer  exclu- 
sively to  state  highways;  it  shall  contain  "such  matter 
and  in  such  form  as  may  be  prescribed  by  the  state  high- 
way commissioner." 

In  general  the  county  highway  superintendent  seems  to 
be  in  full  charge  of  all  the  roadwork  in  his  county.  He 
"may  request  advice  and  assistance  from  the  state  highway 
commissioner  in  all  matters  relating  to  his  duties,"  and 
by  the  same  section  of  the  law  "shall  be  governed  in  the 
conduct  of  his  work  by  the  instructions  of  the  state  high- 
way commissioner,  as  issued  from  time  to  time  for  the 
guidance  of  county  highway  superintendents."  At  the 
same  time  the  county  superintendent  "shall  from  time  to 
time  issue  such  instructions  to  the  township  superinten- 
dents as  he  deems  best." 

Again,  it  is  provided  that  the  county  highway  super- 
intendent, "under  the  direction  of  the  state  highway  com- 
missioner, shall  provide  for  the  maintenance  and  repair 
of  the  roads  of  the  county,  under  such  system  as  may  be 
deemed  expedient,  so  that  each  section  of  the  highways 
of  the  county  shall  be  under  proper  supervision  and  be 
effectively  and  economically 'improved,  maintained  and  re- 
paired." 

State  Highway  Authorities 

The  following  section  of  the  law  defines  the  state  high- 
way authority : 

State  roads  shall  include  such  part  or  parts  of  the  inter- 
county highways  and  main  market  roads  as  have  been  or  may 
hereafter  be  constructed  by  the  state,  or  which  have  been  or 
may  hereafter  be  taken  over  by  the  state  as  provided  in  this 
act,  and  such  roads  shall  be  maintained  by  the  state  highway 
department. 

The  state  highway  department  is  declared  to  be  estab- 
lished "for  the  purpose  of  affording  instruction,  assist- 
ance and  cooperation  in  the  construction,  improvement, 
maintenance  and  repair  of  the  public  roads  and  bridges  of 
the  state."  The  governor  appoints  the  highway  commis- 
sioner, whose  salary  is  $4000  per  annum,  and  the  commis- 
sioner appoints  three  deputy  commissioners,  whose  annual 
salaries  are  $3000  per  annum.  One  of  the  deputies  is  de- 
signated as  chief  highway  engineer. 

The  law  provides  that  all  these  deputies  must  be  com- 
petent civil  engineers,  one  to  be  experienced  in  road  con- 
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struction  and  improvement,  one  experienced  in  road  main- 
tenance and  repair,  and  the  third  experienced  in  the  de- 
sign, construction,  maintenance  and  repair  of  culverts  and 
bridges.  Their  necessary  expenses,  not  exceeding  $1200 
per  annum,  are  allowed.  The  highway  commissioner  may 
also  appoint,  within  the  limits  of  his  appropriation,  as 
many  division  engineers,  superintendents  and  inspectors 
as  are  necessary.  The  maximum  salary  of  a  division  en- 
gineer is  $2500  per  annum. 

The  duties  of  the  state  highway  commissio:  are  pre- 
scribed as  follows : 

The  state  highway  commissioner  shall  have  general  super- 
vision of  the  construction,  improvement,  maintenance  and 
repair  of  all  intercounty  highways  and  main  market  roads, 
and  the  bridges  and  culverts  thereon.  He  shall  aid  the  county 
commissioners  in  establishing,  creating  and  preparing  suitable 
systems  of  drainage  for  highways,  and  advise  with  them  as 
to  the  construction,  improvement,  maintenance  and  repair  of 
highways;   and    he   shall   approve   the   design,  construction, 


dent,  at  any  time,  to  furnish  survey  maps  and  any  ot'iei 
information  that  may  be  required,"  the  information  to  be 
furnished  in  such  form  as  the  commissioner  requires.  The 
county  superintendent,  in  turn,  may  call  upon  the  town- 
ship trustees  or  township  superintendent  to  furnish  a 
part  of  the  information  required  by  the  state  highway 
department. 

® 

©iredl  Slip  smcd!  Plea3  waUlhx 

A  new  idea  in  the  shipping  and  handling  of  high-grade 
mill  lumber  is  being  introduced  by  the  Carpenter-O'Brien 
Co.,  of  Jacksonville,'  Fla.,  which  has  lumber  docks  at 
Eastport,  Fla.,  and  Staten  Island,  N.  Y.  It  includes 
special  pier  design,  special  mechanical  handling  equip- 
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FIG.  1.    STEEL  SHED  OVER  STEAMSHIP  SLIP  AND  PIER,  STATEN  ISLAND 


maintenance  and  repair  of  all  bridges,  including  superstruc- 
ture and  substructure,  and  culverts  or  other  improvements  on 
intercounty  or  main  market  roads;  and  in  the  case  of  bridges 
and  culverts  on  other  roads,  when  the  estimated  cost  thereof 
exceeds  $10,000,  the  plans  therefor  shall  be  submitted  to  and 
approved  by  him,  before  contracts  are  let  therefor.  He  shall 
cause  plans,  specifications  and  estimates  to  be  prepared  for 
the  construction,  maintenance  or  repair  of  bridges  and  cul- 
verts when  so  requested  by  the  authorities  having  charge 
thereof,  and  he  shall  cause  to  be  made  surveys,  plats,  profiles, 
specifications  and  estimates  for  improvements  whether  upon 
state,  county  or  township  roads.  He  shall  make  inquiry  in 
regard  to  systems  of  road  and  bridge  construction  and  main- 
tenance wherever  he  may  deem  it  advisable  and  conduct 
investigations  and  experiments  with  reference  thereto,  and 
make  all  examinations,  in  his  opinion,  advisable,  as  to  mate- 
rials for  road  construction  or  improvement. 

The  state  highway  commissioner  or  the  chief  highway 
engineer  "may  call  upon  the  county  highway  superinten- 


ment,  special  steamers,  and  the  handling  of  lumber  in 
unit  packages  instead  of  in  loose  pieces. 

In  order  to  reduce  the  time  of  loading  and  unloading 
vessels,  all  lumber  will  be  put  up  at  the  Eastport  mills  in 
"packages,"  or  units,  4  ft.  square  and  of  varying  length. 
These  will  be  carried  by  a  telpher  line^to  a  dock  equipped 
with  special  loading  machinery.  There-they  will  be  placed 
on  steamers  having  hatches  arranged  for  convenient  load- 
ing and  a  bold  arranged  for  suitable  stowing  of  the  unit 
"packages."  At  Staten  Island,  the  cargo  will  be  unloaded 
in  the  same  way  and  the  units  stored  on  the  dock,  to  be 
loaded  into  barges  for  distribution  as  required. 

In  this  way  the  lumber  steamers  (like  the  ore  steamers 
on  the  Great  Lakes)  will  spend  but  a  small  proportion 
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of  their  time  in  port.  It  is  expected  that  they  will  make 
the  round  trip  in  eight  days— six  days  at  sea  and  one  day 
in  each  port. 

Another  feature  is  the  protection  of  the  lumber  (much 
of  it  kiln-dried)  from  rain  and  snow.  For  this  purpose  it 
will  be  handled  entirely  under  cover,  the  pier  shed  extend- 
ing over  the  slip.  This  arrangement  is  the  same  both 
at  Eastport  and  New  York,  except  that  the  shed  at 
Staten  Island  was  designed  for  a  snow  load  in  addition  to 
the  wind  and  dead  loads,  and  with  unit  stresses,  etc  as 
required  by  the  Department  of  Docks.  This  design  is 
shown  in  Fig.  1. 

Pier,  Shed  and  Gantries 
The  slip  is  60  ft.  wide  and  is  covered  by  the  pier  shed 
for  a  length  of  160  ft.  The  shed  is  about  184  ft  wide 
with  a  clear  height  of  about  65  ft,  above  the  floor.  Lateral 
stability  of  the  structure  is  afforded  by  lattice  columns 
which  widen  toward  the  upper  end  and  which  transmit 


because  ol  the  presence  of  the  teredo  in  the  waters  of  the 
St.  John  R,ver.    The  caissons  are  6x10  ft.  in  plan  with 
12-m.  walls  reinforced  by  horizontal  and  vertical'  steel 
bars.    The  piers  on  the  slip  side  were  constructed  first 
by  sinking  the  caissons  to  a  depth  of  at  least  26  ft  below 
the  bottom  of  the  slip.    The  material  was  dredged  out 
and  eight  piles  in  each  caisson  were  driven  to  refusal' 
The  caisson  was  then  filled  with  river  sand  to  within  6V2 
It.  ot  the  top,  the  sand  being  compacted  by  settling  in 
water.    The  pier  was  completed  by  a  heavy  concrete  cap 
ni  which  the  anchor  bolts  for  the  superstructure  column 
were  embedded.    The  piers  on  the  slip  side  are  protected 
by  fender  piles.    This  construction,  shown  m  Fig  2  was 
designed  by  Mr.  Cline,  of  the  Carpenter-O'Brien  Co  ' 

The  foundation  design  for  the  Staten  Island  dock  is 
shown  m  Fig.  3.  After  the  slip  and  approach  channel 
have  been  dredged  to  65  ft.  of  water  there  remains  only 
/  ft  for  soil  over  the  rock,  and  the  small  penetration  thus 
available  for  pile  footings  on  the  side  adjacent  to  the  slip 


FIG.  2. 


FOUNDATIONS  FOR  PIER  SHED  AND  FOR  GANTRIES 


to  the  foundation  the  bending  stress  due  to  wind  pressure. 
I  hey  are  practically  vertical  trusses  whose  tops  merge 
with  the  roof  truss,  as  shown.  The  columns  are  spaced 
20  ft.  c.  to  c.   The  frame  is  sheathed  with  corrugated  iron. 

Within  the  shed  are  two  20-ton  traveling  gantry-cranes 
each  167  ft.  long,  carried  by  a  tower  65x40  ft.,  giving 
cantilever  arms  of  61  ft.  over  the  slip  and  41  ft.  at  the 
rear  (Fig.  1).  There  is  a  single  line  of  rails  on  each 
side,  and  each  leg  of  the  tower  is  carried  on  two  wheels 
I  he  maximum  load  per  wheel  is  50,000  lb.  on  the  front 
(or  water)  side  and  65,000  lb.  on  the  rear  side.  The  clear 
spacing  between  the  legs  is  26  ft.  at  the  top,  increasing 
to  40  ft.  at  the  base,  so  that  there  is  ample  room  for  hand- 
ling the  "packages"  of  lumber.  On  the  gantry  travel  two 
hoisting  trolleys.  The  dock  space  between  and  beyond  the 
legs  of  the  gantry  tower  is  available  for  storage. 

The  foundations  of  the  dock  at  Eastport,  Fla.,  are  piers 
composed  of  groups  of  piles  inclosed  in  concrete  caissons, 


creates  a  special  problem.  The  same  condition  exists  at 
the  opposite  side  and  is  corrected  here  by  banking  and  rip- 
rapping,  as  shown. 

_  The  shed  foundation  on  the  slip  side  is  a  rock-filled 
lender  crib  with  concrete  pedestals  for  the  columns  Al- 
though excessive  thrust  of  the  diagonal  cross-timbers  is 
not  expected,  it  is  provided  for  by  two  lines  of  longitud- 
inal stringers  and  rails  cross-connected  by  tie  rods.  The 
foundation  for  the  gantries  consists  of  close  lines  of  piling 
upon  each  of  which  are  two  tiers  of  stringers  for  the  rails! 

Peksoxnkl 

The  pier  sheds  were  designed  and  built  by  the  Wiscon- 
sin Bridget  Iron  Co.,  of  Milwaukee,  Wis."  The  gantrv 
cranes  and  the  telpher  system  from  the  mill  to  the  dock 
at  Eastport  were  built  by  the  Pawling  &  Harnischfeger 
Co.,  of  Milwaukee.  The  steamers  were  designed  by  E.  S. 
Hough,  consulting  marine  engineer,  San  Francisco",  Calif. 


496 


ENGINEEBING  NEWS 


Vol.  74,  No.  11 


The  Pennsylvania  B.K.  has  built  at  Pittsburgh,  Perm., 
a  new  freight  station  and  office  building  (on  the  North 
Side)  for  the  Conemaugh  Division.  The  office  building. 
110x41  ft.,  is  at  Federal  and  No.  Canal  St.,  and  behind 
it  the  station  extends  893  ft.  along  No.  Canal  to  Ander- 
son St.  and  crossing  Sandusky  St.  Fig.  1  gives  a  general 
view  of  the  station,  and  Figs.  2  and  3  show  the  construc- 
tion. 

The  freight  station  is  a  long  narrow  structure,  parallel 
with  the  elevated  main  tracks.  The  inbound  and  out- 
bound houses  are  arranged  in  line.  The  former  extends 
450  ft.  from  the  office  building  to  Sandusky  St.,  and  the 
latter  38:?  ft.  from  Sandusky  St.  to  Anderson  St.  The 


This  type  of  pile  proved  very  satisfactory,  as  a  number 
of  shells  were  successfully  driven  through  timber  and 
limestone  foundations.  While  driving  through  the  stone- 
work there  was  very  slight  penetration,  but  on  the  discov- 
ery that  the  foundations  were  not  resting  on  a  stable  base 
it  was  decided  to  drive  deeper  until  proper  penetration 
was  reached.  Under  the  conditions  at  the  site  it  was 
thought  advisable  to  assure  the  perfect  completion  of  the 
piles  by  having  at  all  times  several  shells  in  place  between 
the  shell  that  was  being  driven  and  the  one  that  was  being 
poured  and  withdrawn.  There  were  about  1200  piles, 
with  lengths  of  30  to  60  ft, 

On  account  of  the  removal  of  the  filled  material  in 
excavating  for  the  basement  of  the  office  building,  it  was 
decided  to  build  concrete  wall  and  pillar  foundations  for 
that  structure.   At  8  ft.  below  the  basement  level  a  tough, 


FIG   1     OFFICE  BUILDING  AND  DOUBLE-DECK  FREIGHT  STATION  AT  PITTSBURGH,  PENN. :  PENNSYLVANIA  R.R. 
'    '  (CONEMAUGH  DIVISION) 


lower  floor  is  for  wagon  service  and  the  upper  for  car 
service.  The  latter  spans  Sandusky  St.  and  has  a  canti- 
lever projection  along  the  No.  Canal  St.  side. 

There  are  five  parallel  stub  tracks,  as  shown,  each  with 
a  capacity  of  25  cars.  Between  tracks  Nos.  3  and  4  is 
an  island  transfer  platform  1000  ft.  long.  The  three 
outer  tracks  (Nos.  1  to  3)  are  for  transfer  purposes,  and 
the  two  next  the  freighthouse  (Nos.  4  and  5)  are  for 
handling  inbound  and  outbound  freight.  The  island 
platform  is  built  on  concrete  pile  bents  18  ft.  c.  to  c.  Its 
canopy  roof  is  carried  by  three  lines  of  I-beams  supported 
by  cross-frames  on  a  central  row  of  H-beam  columns. 
Foundations 

The  site  had  been  filled  with  loose  materials  to  an  aver- 
age depth  of  15  ft.  Concrete  walls  would  have  been  pre- 
ferred for  the  foundations,  but  their  cost  was  prohibitive. 
Concrete  piles  were  adopted,  different  designs  being  con- 
sidered in  view  of  the  fact  that  there  were  timbers  and 
old  foundations  buried  in  the  till.  It  was  decided  to  use 
piles  of  the  "Simplex"  type,  poured  in  place,  a  cast-iron 
point  and  steel  shell  being  driven  for  each  pile.  The  shell 
was  filled  with  concrete  and  then  withdrawn  and  redriven. 


stable  blue  clay  was  encountered,  and  upon  this  the  foun- 
dations were  built. 

Superstructure  and  Bridges 

The  tracks  are  elevated  over  Anderson  St.,  and  both 
tracks  and  station  extend  over  Sandusky  St.  The  streets 
are  spanned  by  steel-girder  bridges  of  the  half-through 
type,  with  solid  waterproof  floors  and  abutments  of  con- 
crete. The  long  subways  thus  formed  are  lighted  by 
electricity,  and  to  improve  their  appearance  as  well  as  the 
lighting,"  the  faces  of  the  abutments  and  ceilings  were 
finished  to  a  white  surface.  For  the  abutments  this  effect 
was  obtained  by  depositing  a  face  mortar  of  1  part  white 
cement  and  1  part  marble  dust  while  the  other  concrete 
was  being  placed,  so  that  the  white  surface  finish  was 
monolithic  with  the  abutment  concrete.  In  order  to  give 
the  walls  the  appearance  of  granite  stonework,  half-round 
strips  were  nailed  on  the  forms.  Suspended  from  the 
bridges  are  light  angle  frames  carrying  steel  lath,  which 
is  plastered  with  the  above-described  mortar. 

The  frame  of  the  superstructure  of  the  station  and  office 
building  is  of  steel.   The  south  side  of  the  structure  rests 
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on  a  continuous  concrete  retaining  wall,  the  top  of  which 
is  some  13  ft.  above  the  elevation  of  the  wagon  floor.  The 
north  side  of  the  building  rests  on  steel  columns  18  ft. 
c.  to  c.  The  columns  are  of  H-beams  on  cast-iron  bases 
which  rest  on  concrete  footings  and  capped  piles. 

The  width  of  the  wagon  floor  is  25  ft.  at  one  end,  run- 
ning to  35  ft.  at  the  other  end.  The  width  is  spanned  by 
built-up  girders,  which  extend  as  cantilever  arms  8  ft. 


The  wagon  floor  has  a  12-in.  base  of  granulated  furnace 
slag,  thoroughly  wetted  and  tamped.  Upon  this  are  1  y, 
in.  of  concrete  and  a  1^-in.  mastic  top  dressing  hardened 
by  a  patent  process  that  was  used  on  all  the  concrete  floors. 
The  track  floor  has  6  in.  of  reinforced  concrete.  The  roof 
consists  of  reinforced-concrete  slabs  on  which  a  slag  roof- 
ing was  applied.  The  warehouse  doors  are  of  the  steel 
rolling  type.    Roth  floors  are  divided  by  brick  fire-walls. 
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beyond  the  line  of  columns,  to  increase  the  area  of  the 
upper  floor  and  to  form  a  shelter  for  teams  and  trucks 
along  the  wagon  floor.  Between  the  girders  are  18-ft. 
I-beams,  which  support  the  reinforced-concrete  floor. 

The  roof  of  the  outbound  warehouse  is  supported  on 
steel  trusses,  and  as  there  is  a  contemplated  future  devel- 
opment in  the  form  of  an  additional  floor  in  the  inbound 
warehouse,  the  roof  of  that  part  is  supported  on  girders 


PIG.   2.     PART  PLANS  OF  DOUBLE-DECK  FREIGHT 
STATION  AT  PITTSBURGH 

Special  care  was  taken  throughout  the  structure  to 
make  ample  provision  for  expansion  and  contraction  of 
walls,  floors  and  steelwork.  The  foundations  and  retain- 
ing walls  have  vertical  dovetailed  expansion  joints  54  ft. 
apart  and  located  midway  between  the  bearings  of  the 
girders.  The  joints  were  made  by  bulkheading  the  forms 
at  every  third  bay  (54  ft.),  the  amount  poured  each  day. 
The  groove  of  the  joint  was  molded  in  each  bulkhead,  tlie 
cross-section  dimensions  of  which  equaled  one-third  of 
the  top  width  of  the  wall.  The  molded  groove  was  faced 
with  tar  paper  before  the  next  section  was  built,  and  in 
cold  weather  a  greater  amount  of  the  paper  was  used  to 
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CROSS-SECTIONS  OF  DOUBLE -DECK   FREIGHT  STATIONS;  PENNSYLVANIA  R.R. 


that  will  later  support  the  additional  floor.  This  is  shown 
hi  Fig.  3.  The  steelwork  of  the  office  building  is  similar 
to  that  of  the  freight  station.  The  walls  of  the  latter  are 
ot  light  brick  laid  in  cement  mortar,  with  concrete  door 
sills  lintels  and  coping.  The  walls  of  the  office  building 
are  of  ornamental  terra-cotta,  and  the  windows  and  doors 
are  finished  with  copper.  A  circular  reinforced-concrete 
smoke-stack  at  the  rear  of  the  office  building  is  86  ft 
mgn  above  the  basement  elevation. 


increase  the  thickness  of  the  joints.  The  bridge  abut- 
ments were  cared  for  in  the  same  manner. 

The  concrete  floors  were  all  made  with  expansion  joints 
18  ft.  apart.  The  joints  of  the  reinforced-concrete  track 
floor  were  made  midway  between  girders,  so  as  to  over- 
come the  tendency  of  cracks  in  the  floor  directly  over  each 
side  of  the  girders,  as  the  concrete  was  thinnest  at  these 
places  owing  to  the  cover  plates  and  rivets  of  the  girders. 
Special  reinforcement  was  placed  in  the  concrete  over  the 


498 


ENGINEERING  NEWS 


Vol.  74,  No.  11 


girders  as  a  further  prevention  against  cracking  which 
would  damage  the  floor.  The  steelwork  was  provided  with 
expansion  slots  at  each  side  of  the  Sandusky  St.  bridge. 
Expansion  of  brick  walls  and  roof  is  provided  for  at  the 
same  places  as  the  steel  work. 

Equipment  and  Miscellaneous 

There  are  six  electric  freight  elevators  of  8500-lb.  and 
two  of  12,000-lb.  capacity,  all  equipped  with  safety  gates 
and  having  controllers  on  the  cars.  Automatic  platform 
scales  are  provided  in  both  warehouses.  Spiral  stairs  are 
used,  to  economize  space.  Provision  is  made  for  electric 
lighting,  steam  heating  and  fire-prevention  equipment. 

To  facilitate  the  handling  of  freight  between  wagons, 
trucks  and  platforms,  North  ('anal  St.  lias  been  regraded 
and  paved  with  creosoted  wood  blocks  laid  on  a  sand 
cushion  on  a  concrete  base.  Changes  are  made  in  the 
grades  of  Sandusky  and  Anderson  St.,  to  conform  to  the 
new  grades  of  North  Canal  St. 

For  plans  and  information  Engineering  News  is  in- 
debted to  J.  M.  David,  Engineer  in  Charge  for  the  Penn- 
sylvania R.R. 

B 

Tib©  Botalevairdi  System  ©£ 
S^xm  fFs^jmcisc© 
By  James  M.  Owens* 

Topographically  the  peninsula  of  San  Francisco  offers 
unequaled  opportunities  for  the  development  of  scenic 
boulevards— over  rolling  hilly  country,  through  forests, 
along  the  bay  shore,  around  the  precipitous  cliffs  of  its 
famous  Golden  Gate  straits,  or  skirting  the  shores  of  the 
Pacific  Ocean. 

Recently  a  progressive  municipal  government  has  com- 
pleted two  of  these  boulevards;  three  are  in  course  of 
construction,  and  plans  have  been  adopted  and  funds  set 
aside  for  others.  These  boulevards  (see  map)  may  be 
enumerated  as  follows:  (1)  Junipero  Serra  Boulevard 
(finished),  (2)  Sloat  Boulevard  (finished),  (3)  Portola 
Drive  (75  per  cent,  finished),  (4)  Market  St.  Extension 
(Corbett  Ave.  Plan  1)  (proposed),  (5)  Market  St.  Ex- 
tension (Plan  2)  (proposed),  (6)  19th  Ave.  Boulevard 
(partly  completed),  (7)  Ocean  Boulevard  (partly  com- 
pleted), (8)  San  Bruno  Ave.  Extension  (partly  com- 
pleted), (9)  the  Great  Highway  and  Esplanade  (pro- 
posed improvement  of). 

The  construction  of  the  Junipero  Serra  Boulevard,  the 
first  of  these  scenic  boulevards  to  be  built,  was  briefly 
described  in  Engineering  News,  Feb.  18,  1915.  Another 
important  link — probably  the  most  important  if  we  con- 
sider its  relative  size  and  position — is  the  Sloat  Boule- 
vard, extending  from  Ocean  Ave.  to  the  waters  of  the 
Pacific,  where  it  connects  with  the  Great  Highway. 

Sloat  Boulevaed 

The  portion  of  Sloat  Boulevard  just  completed  is  an 
asphalt  pavement  30  ft.  wide  and  2.16  mi.  long.  This 
strip  was  designed  as  part  of  a  proposed  boulevard  135 
ft.  in  width,  with  a  double-track  electric  railroad  in  the 
center  occupying  a  35-ft.  right-of-way,  with  10-ft.  walks 
on  either  side  and  2-ft.  concrete  gutters. 

Sloat  Boulevard  as  originally  constructed  was  70  ft. 
wide,  with  a  35-ft.  railroad  ri-ht-of-way  to  the  north, 
leaving  a  net  available  width  of  oiled-macadam  roadway 

♦Assistant  City  Engineer  in  charge  of  pavement  design, 
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of  35  ft.  In  the  design  of  the  new  135-ft.  boulevard,  of 
which  only  a  30-ft.  strip  could  be  built  at  this  time,  it 
was  thought  advisable  to  use  the  grade  of  the  old  road  as 
near  as  practicable,  to  save  the  old  road  base,  which  had 
become  thoroughly  compacted  by  years  of  travel,  as  a 
foundation  for  the  new  road.  When  the  necessary  prop- 
erty has  been  obtained  on  the  northerly  side  of  the  boule- 
vard the  contemplated  improvement  can  be  made  in  its 
entirety,  and  will  give  to  the  city  one  of  .he  finest  auto- 
mobile boulevards  west  of  the  Rockies. 

Portola  Drive 

Portola  Drive  is  the  third  link  in  the  city's  boulevard 
system.  The  construction  of  this  boulevard  is  practically 
completed.  It  has  a  length  of  approximately  1.29  mi., 
a  width  of  roadway  of  40  ft.,  and  a  grade  that  does  not 
exceed  5.92  per  cent,  for  fully  90.5  per  cent,  of  its  length, 
and  a  maximum  grade  of  7.12  per  cent,  on  the  steepest 
portions  of  the  remainder.  Its  lowest  point  is  at  an  ele- 
vation of  260  ft,  above  city  datum  and  its  highest  at  an 
elevation  of  586  ft. 

The  pavement  has  armored  concrete  curbs  throughout 
and  storm-water  inlets  at  the  various  street  intersections. 
The  crown  is  5  in.,  the  base  is  of  6  in.  of  concrete,  the 
asphaltic  hinder  course  is  iy2  in.  thick,  and  the  asphaltic 
surface  coat  is  1  in.  thick. 

The  road  winds  in  and  out  through  a  forest  of  eucalypti 
and  pines,  with  occasional  vistas  of  the  Pacific.  It  is 
almost  devoid  of  tangents,  and  in  general  is  made  up  of 
long  and  easy  curves.  It  adjoins  some  of  the  finest  resi- 
dential tracts  in  the  city.  Along  the  line  of  this  drive 
and  its  future  easterly  extension  are  two  of  the  highest 
points  in  San  Francisco,  namely,  Mt.  Davidson  and  the 
Twin  Peaks;  while  close  to  its  westerly  end  lies  the  west 
portal  of  the  Twin  Peaks  tunnel,  just  a  little  to  the  north. 

Market  Street  Extension 
pian  i — Commencing  at  the  present  easterly  termina- 
tion of  Portola  Drive  is  a  proposed  extension  which  will 
be  known  as  Corbett  Ave.  This  is  a  part  of  the  proposed 
extension  under  what  is  known  as  Plan  1  of  Market  St.  to 
24th  St.,  where  it  will  join  with  the  remaining  portion  of 
the  Market  St.  extension  and  continue  on  to  Market  St. 
at  17th  St. 

The  section  to  be  built  under  Plan  1  will  consist  of  an 
asphaltic  pavement  0.87+  mi.  in  length  and  25  ft.  in 
width.  The  base  will  be  of  concrete  6  in.  thick,  the 
asphaltic  binder  course  U/2  in.  thick,  and  the  asphaltic 
surface  coat  1  in.  thick.  A  5-ft.  shoulder  on  the  inner  side, 
a  3-ft.  concrete  gutter,  and  an  armored  concrete  curb  com- 
plete the  cross-section  of  the  road  as  planned. 

The  average  grade  will  be  somewhat  less  than  6  per 
cent.,  and  the  maximum  grade,  which  applies  only  for 
a  short  stretch,  will  not  exceed  7.5  per  cent.  The  highest 
point  reached  by  this  stretch  of  road  will  be  at  elevation 
59 1 ,  and  the  lowe  st,  511  ft.  above  city  datum.  This  will 
be  exceeded  in  height  by  only  one  other  proposed  boule- 
vard, namely,  the  scenic  drive  that  is  planned  to  go 
around  Twin  Peaks  mountain  and  reservoir.  The  esti- 
mated cost  of  this  section  of  the  Market  St.  extension, 
$40,000,  is  practically  assured  by  the  supervisors. 

Plan  2— Beginning  at  24th  St.  and  joining  with  the 
section  proposed  under  Plan  1,  a  second  and  final  section 
of  the  Market  St.  extension  is  planned.  This  in  its  upper 
reaches  will  follow  a  winding  course  around  the  hills  and 
connect  with  Market  St.  at  17th  St.,  its  extreme  easterly 
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end,  close  to  the  east  portal  of  the  Twin  Peaks  tunnel. 
It  is  expected  that  when  this  link  is  completed  it  will  be 
one  of  the  most  popular  of  the  scenic  boulevards  in  the 
entire  city,  affording  as  it  will  from  its  upper  reaches 
an  unsurpassed  view  of  the  city,  the  bay,  the  bay  cities 
and  a  portion  of  the  Golden  Gate  straits.  On  the  other 
side  of  the  ridge  are  stretches  of  forest,  occasional  clear- 
ings and  the  Pacific  Ocean  to  the  west. 

Nineteenth  Ave.  Boulevard 
Nineteenth  Ave.  Boulevard,  one  of  the  oldest  oiled- 
macadam  boulevards  in  the  city,  is  being  reconstructed 
to  form  an  asphalt  pavement.  One  contract  recently  let 
has  been  completed,  so  that  there  is  now  a  stretch  of 
asphalt  pavement  40  ft.  wide  and  4000  ft.  long.  There 
is  also  being  paved  a  second  stretch  of  3320  ft.,  and  pro- 


owners,  will  probably  surpass  all  the  others.  Although  the 
alignment  has  been  somewhat  changed,  the  general  plan 
proposed  by  the  city  engineer  in  1913  very  aptly  describes 
the  route  as  follows: 

A  proposed  Ocean  Boulevard  connecting  the  Exposition 
Grounds  with  the  Cliff  House  and  Ocean  Boulevard  following 
the  meanders  of  the  bay  shore,  passing  through  the  Presidio 
Reservation  by  way  of  Port  Winfield  Scott,  along  Bakers 
Beach  to  Lincoln  Park,  and  through  Lincoln  Park  by  wav  of 
Port  Miley  Military  Reservation  to  the  Cliff  House  thence 
to  the  Ocean  Beach.  '  lnence 

San  Bruno  Avenue  Extension 

Contracts  have  been  let  for  paving  and  grading  almost 
the  entire  unfinished  portion  of  San  Bruno  Ave.  so  that 
when  completed  it  will  give  a  fine  road  to  the  county  line, 
where  it  will  join  the  recently  completed  Bay  Shore 
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ceedings  are  under  way  to  finish  the  paving  of  the  entire 
boulevard,  which  is  a  little  over  2  mi.  in  length. 

This  boulevard  runs  almost  due  north  and  south  and 
connects  the  Sloat  Boulevard  and  Lincoln  Way,  passing- 
through  the  Sunset  district,  one  of  the  largest  residential 
sections  in  the  city.  The  specifications  for  paving  this 
boulevard  are  similar  to  those  of  the  other  boulevards. 
The  estimated  cost  of  these  two  contracts  is  $71,940.65. 

Ocean  Boulevard 
From  the  point  of  view  of  scenic  beauty  the  boulevard 
planned  for  the  north  shore  of  the  city,  already  partly 
constructed  through  the  efforts  of  the  city,  the  Panama- 
Pacific  International  Exposition  Co.  and  the  property 


Boulevard  of  San  Mateo  County.  This  will  become  a 
very  popular  drive,  as  it  will  afford  egress  from  the  eastern 
portion  of  the  city,  just  as  Mission  St.  affords  a  middle 
route  and  the  Junipero  Serra  Boulevard  a  western  exit 
down  the  Peninsula. 

The  Esplanade 

With  the  assurance  of  an  appropriation  of  $50,000  by 
the  supervisors  the  initial  work  on  the  proposed  Esplanade 
along  the  beach  will  no  doubt  soon  be  inaugurated,  and  in 
time  the  present  antiquated  and  irregular,  though  sceni- 
cally  beautiful,  Great  Highway  will  give  way  to  one  of  the 
most  popular  and  elaborate  boulevards  in  the  system. 

The  entire  work  on  this  boulevard  system  is  under  the 
supervision  of  the  City  Engineer,  M.  M.  O'Shaughnessy. 
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SYNOPSIS— Equalizing  reservoir  for  Catskill 
water-supply  system  of  New  York  City.  Located 
just  north  of  city  line.  Article  details  the  method 
of  stripping  soil,  laying  J,-in.  inner  face,  2-ft.  outer 
face,  cleaning  up  slope  and  planting  outside  face. 

Hill  View  reservoir,  on  the  line  of  the  aqueduct  for 
the  new  Catskill  water-supply  for  New  York  City,  is 
located  just  north  of  the  northern  limit  of  the  city  of 
New  York.  It  is  an  equalizing  reservoir,  the  900,000,000 
gal.  of  water  in  the  reservoir  serving  to  modify  the  effect 
of  the  hourly  fluctuation  in  the  rate  of  draft  in  relation 
to  the  more'  uniform  rate  of  inflow,  and  to  maintain  a 
nearly  uniform  head  on  the  distribution  system  through- 
out the  city.  It  also  affords  two  or  three  days'  supply  in 
case  of  an"  accident  to  the  aqueduct  above  the  reservoir, 
and  provides  an  ample  supply  for  such  an  emergency 
as  a  large  conflagration  or  a  bad  break  in  a  street  main 
in  the  city.  The  site  is  at  the  extreme  southerly  end 
of  a  comparatively  narrow  ridge,  the  highest  site  avail- 
able for  a  reservoir  in  or  near  the  city.  By  referring  to 
the  plan  of  the  reservoir  on  page  501,  noting  the  elevations 
of  the  adjoining  property  shown  and  knowing  that  the 
axis  of  the  ridge  runs  from  the  position  of  El.  399  to  that 
of  El.  253,  a  very  good  mental  picture  of  the  site  can 
be  made. 

Nature  of  Embankment 

The  reservoir  is  of  the  earth  embankment  type,  an  ex- 
cavation having  been  made  in  the  top  of  the  ridge  and 
the  material  so  obtained  placed  around  the  edge  of  the 
site  to  form  the  reservoir  embankment.  About  3,000,000 
cu.yd.  of  excavation  were  involved,  the  maximum  cut  being 
44 "ft.  and  the  average  cut  25  ft.  The  depth  of  water 
in  the  reservoir  will  be  36i/2  ft.,  the  capacity  about  900,- 
000,000  gal.  and  the  area  of  water  surface  about  90  acres. 
The  elevation  of  the  flow  line  is  295.  The  reservoir  is 
uncovered  and  roughly  rectangular,  about  3000  ft.  long 
and  1500  ft.  wide.  The  formation  is  a  very  hard-packed, 
dense,  glacial  drift,  containing  many  stones  and  boulders 
but  no  ledge  rock.  The  material  is  well  graded  from  a 
coarse  sand  down  to  a  very  fine  rock  flour,  and  is  a 
most  excellent  one  for  a  reservoir  embankment.  The 
sides  of  steam  shovel  cuts  stood  perpendicular  for  two 
years  without  change  other  than  the  scaling  off  caused 
by  the  action  of  frost. 

The  embankment  may  be  described  as  an  earthen  dam 
constructed  of  carefully  selected  and  thoroughly  com- 
pacted material,  and  backed  up  by  the  remainder  of  the 
excavated  material,  which  equals  and  in  many  places 
exceeds  in  volume  that  of  the  especially  treated  portion. 
The  embankment  on  the  water  side  was  rolled  in  layei 
not  thicker  than  4  in.  when  compacted,  while  in  the 
outer  portion  2-ft.  layers  were  allowed.  It  was  on  the 
outer  portion  that  material  unsuitable  for  the  special 
impervious  (4-in.)  embankment  was  deposited  together 
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with  the  boulders  or  stones  that  the  contractor  did  not 
elect  to  use  for  other  purposes.  The  entire  dependence 
for  water-tightness  was  placed  on  the  4-in.  or  special 
impervious  embankment  (the  former  term  was  commonly 
used  during  construction,  the  latter  one  being  the  wording 
of  the  contract  )  ;  the  material  in  situ  was  impervious 
and  no  cutoff  wall  or  core  wall  was  provided.  The  bottom 
of  the  reservoir  and  the  lower  half  of  the  inside  slope 
were  faced  with  concrete,  but  with  no  intention  of  pro- 
viding additional  water-tightness.  No  ledge  rock  and 
no  springs  were  encountered  in  the  excavation  and  no 
evidences  of  porous  strata  were  ever  observed;  in  fact, 
there  was  no  stratification  of  any  kind. 

Preparation  of  Bash  of  Embankment 

The  bonding  of  the  base  of  the  embankment  with  its 
foundation  was  done  with  extreme  care.  Portions  of  the 
site  of  the  reservoir  had  been  developed,  roads  laid  out 
and  several  dwellings  built,  and  there  was  one  area  of 
some  25  acres  in  use  as  a  farm  with  house,  barns,  store 
nouses  and  various  outbuildings.  The  stripping  of  the 
top  soil  (which  was  done  as  a  part  of  the  contract)  usually 
uncovered  the  original  material ;  but  around  the  dwellings 
a  great  amount  of  slow  and  painstaking  work  was  required. 
Blind  drains,  pipe  trenches,  abandoned  sewers,  cesspools, 
and  old  cisterns  were  uncovered  in  the  most  unexpected 
places,  and  large  fills  of  rubbish  were  found  around  the 
barns.  Some  fills  were  apparently  made  from  cellar 
excavations  and  without  careful  scrutiny  might  have 
passed  as  material  in  its  original  position.  All  drains 
and  pipes  were  followed  to  a  terminus,  the  excavation 
being  carried  well  below  and  on  each  side  of  the  pipe. 
Over  some  areas  a  face  cut  was  carried  and  the  suspicions 
usually  confirmed.  As  a  final  precaution  before  beginning 
the  construction  of  the  embankment,  long  test  trenches 
were  dug  to  intersect  anything  overlooked  in  the  previous 
search. 

From  the  finally  stripped  surface,  small  boulders  and 
all  stumps  and  large  roots  were  removed.  Large  firmly 
embedded  boulders  were  allowed  to  remain  if  there  was 
room  between  them  sufficient  to  operate  the  10-ton  steam 
rollers.  Trenches  were  either  filled  by  hand  ramming 
or  sloped  enough  to  allow  the  roller  to  ride  into  and 
across  them.  Cisterns  and  the  like  were  generally  filled 
by  hand  ramming,  as  it  was  found  that  when  filled  by 
puddling  it  would  be  several  weeks  before  the  roller  could 
cross  them.  Earth  was  placed  around  the  boulders  and 
rammed  until  sufficiently  mounded  to  permit  the  roller 
to  ride  up  onto  them.  Similar  explorations  were  made 
over  the  base  of  the  2-ft.  embankment. 

Building  the  4-In.  Embankment 

The  stripped  surface  under  the  base  of  the  4-in.  em- 
bankment was  thoroughly  scarified,  usually  with  a  road 
plow,  to  a  depth  of  3  or  4  in.,  and  a  thin  layer  of  em- 
bankment material  deposited  and  rolled.  An  excellent 
bond  was  thus  effected  between  the  original  and  the  fresh 
material,  and  it  may  be  stated  here  that  this  method  was 
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used  throughout  the  entire  construction  of  the  embank- 
ment whenever  work  was  started  on  an  area  that  had 
lain  untouched  for  a  time.  The  4-in.  layers  were  then 
started,  beginning  in  the  lowest  part,  keeping  the  top 
of  the  embankment  practically  level  both  normal  and 
parallel  to  the  axis  of  the  embankment. 

No  system  could  be  introduced  into  the  work  until 
a  considerable  area  had  been  leveled  up;  the  dumping- 
areas  were  restricted,  irregular  in  shape,  disconnected  and 
often  obstructed  by  boulders.  As  soon  as  possible,  3-ft 
gage  track  with  65-  to  70-lb.  rails  was  laid  on  the  embank- 
ment and  the  material  brought  on  in  cars— 4-vd.  side- 
dumping  cars  in  10-car  trains  hauled  by  10-  to  15-ton 
locomotives.  The  tracks  were  laid  in  straight  stretches 
as  long  as  possible;  which  was  nearly  2000  ft.  on  the  two 
long  sides  of  the  reservoir.  Two  parallel  lines  of  track- 
were  used  until  the  embankment  became  too  narrow  to 
accommodate  them,  that  point  not  being  reached  how- 
ever, until  near  the  top.    The  trains  were  dumped  in 


£/.  of  Bottom  of  Reservoir 


steam  shovel  runners  cooperated  by  avoiding  the  larger 
boulders  when  loading  for  the  4-in.  embankment.  & 

Ten-ton  rollers  with  grooved  front  wheel  and  cheated 
side  wheels  were  used.    They  were  run  back  and  forth 
parallel  to  the  track,  moving  over  the  widtli  of  the  side 
wheel  (about  IS  in.)  0n  each  trip,  thus  making  four  roll- 
ings on  each  layer.    During  hot  weather,  the  material 
required  sprinkling  to  insure  proper  bonding  with  the 
preceding  layer  and  thorough  compacting.    The  watering 
was  done  by  an  ordinary  street  sprinkling  cart  drawn  by 
horses,  and  the  water  was  applied  to  the  rolled  layer 
before  the  new  layer  was  dumped.    A  sprinkling  car  was 
tried,  but  given  up,  as  it  interfered  too  much  with  the 
regularity  of  the  train  movements.    Shallow  test  pits 
were  dug  from  time  to  time  in  the  4-in.  embankment  to 
prove  the  thoroughness  of  the  compacting.    The  results 
were  entirely  satisfactory;  the  line  of  demarcation  be- 
tween successive  layers  could  not  be  detected  except 
where  different  colored  material  had  been  used;  the  de- 
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succession  along  the  full  length  of  the  track  and  the 
material  spread  and  leveled  with  a  spreader-ear  into  a 
layer  about  6  in.  thick. 

As  soon  as  the  spreader-car  had  finished,  usually  in 
about  four  trips,  the  track  was  pulled  away  a  certain 
definite  distance,  lined  up  exactly  parallel  to  the  previous 
position  and  was  ready  for  trains  again  (see  view  No.  9) 
The  track  was  pulled  approximately  into  position  by 
three  or  four  teams  of  horses  and  then  lined  up  by  a 
track  gang,  who  adjusted  the  ties  and  did  any  necessary 
spiking  and  bolting.    The  amount  of  the  track  throw  was 
determined  from  careful  observations  taken  on  the  com- 
pacted layers,  for  each  layer  when  spread  must  just 
connect  with  the  edge  of  the  previously  spread  layer 
and  when  rolled  must  be  4  in.  thick.    The  steam-shovel 
runners  became  expert  in  loading  the  cars  to  the  limit 
and  at  the  same  time  with  a  verv  uniform  volume  for  it 
was  on  that  uniformity  of  volume  that  the  success  of  the 
whole  method  depended.    The  system  worked  admirably 
and  was  used  for  the  bulk  of  the  bank.    The  track  throw 
was  m  general  14  ft.    The  spreader-car  was  not  able  to 
spread  the  full  width  even  when  counterweigh  ted  10  ft 
being  about  its  limit,  so  the  remainder  was  spread  with 
a  4-horse  road  scraper.   A  stone  gang  worked  continuously 
picking  out  and  removing  the  boulders  and  stones  larger 
than  3  m.,  m  order  to  allow  the  roller  to  get  onto  the 
layer  at  the  earliest  possible  moment.    Here  again  the 


gree  of  compactness  was  very  uniform.  That  the  bank  was 
practically  impervious  was  evidenced  by  the  behavior 
of  the  small  ponds  of  rain  water  that  collected  from  every 
storm.  J 

The  run  of  the  excavation  was  constantly  watched,  but 
very  seldom  was  there  found  material  unsuitable  for  use 
on  the  4-in.  embankment.    Material  once  worked  over 
such  as  trimmings  from  slopes  and  temporary  road  or 
track  embankments  when  removed,  was  sent  to  the  2-ft 
embankment,  as  it  was  found  to  be  unsuitable  for  4-in 
work,  the  physical   characteristics   having  been  quite 
changed  by  the  second  handling.    Wherever  ponds  col- 
lected after  rain,  the  water  and  mud  were  removed  before 
fresh  material  was  deposited.    On  portions  of  the  bank 
where  no  work  was  being  done,  the  ponds  were  allowed 
to  evaporate;  but  all  material  washed  or  disturbed  in 
any  way  was  removed  before  preparing  to  resume  work. 

Some  difficulty  was  experienced  in  securing  thorough 
compacting  wherever  the  direction  of  track  shifting  was 
reversed.  This  occurred  at  points  where  the  work  of  one 
track  connected  with  the  portion  of  the  same  horizontal 
layer  placed  by  the  other  track  and  also  along  the  edges 
of  the  bank.  In  such  cases  it  was  necessary  to  place  two 
layers  one  on  top  of  the  other  before  the  track  was 
shifted,  and  in  the  rush  to  take  care  of  the  material  as 
fast  as  it  was  sent  out  from  the  steam  shovels,  great 
vigilance  was  required  to  insure  that  the  proper  amount 
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of  rolling  was  given  the  under  layer.    Modifications  of 
the  system  were  of  course  necessary  at  such  places  as 
temporary  roadways,  around  structures  and  at  the  sharper 
changes  of  alignment  in  the  embankment.    Sometimes  a 
big  track  shift  would  be  made  on  a  Sunday,  leaving  a 
portion  of  the  bank  unfinished.    Here,  the  trains  were 
usually  supplemented  by  wagons  (see  view  No.  3)  ;  but 
if  of  sufficient  volume  would  be  handled  by  a  special  single 
track  where  time  could  be  taken  to  spot  the  ears  and 
make  the  frequent  necessary  track  changes.  Altogether, 
only  about  30  per  cent,  of  the  material  was  brought 
on  in  wagons.    All  spreading  and  leveling  of  the  wagon 
dump  was  done  with  4-horse  road  scrapers,  after  which 
it  was  rolled  in  the  usual  manner.    In  general,  the  bank 
was  kept  level  as  it  was  built  up,  but  necessary  depressions, 
as  where  the  tracks  came  up  out  of  the  excavation,  were 
left  with  a  very  flat  slope  in  all  directions.    When  the 
depression  was  filled  and  wherever  the  bank  was  brought 
up  against  a  sloping  surface,  the  layers  were  kept  hori- 
zontal, each  one  being  feathered  out  'to  a  thin  edge  when 
it  reached  the  sloping  surface. 

With  the  exception  of  a  few  very  small  local  areas  in 
the  angles  of  the  two  gate  chambers,  the  entire  bank  was 
consolidated  with  10-ton  steam  rollers;  hand  ramming 
or  puddling  was  done  over  those  areas.  No  pipes  or 
drains  were  allowed  to  be  placed  anywhere  in  the  bank; 
all  the  water  impounded  in  the  excavation  from  storms 
was  pumped  out  over  the  top  of  the  embankment  until 
the  concrete  conduit  built  for  the  purpose  of  draining 
the  reservoir  was  completed.  This  conduit  was  located 
in  the  original  material  well  below  the  base  ,  f  the  em- 
bankment, was  thoroughly  bonded  with  the  sides  of  the 
trench  excavated  for  it  and  provided  with  several  concrete 
cutoff  walls.  It  was  absolutely  the  only  opening  through 
or  beneath  the  embankment,  the  aqueduct  entering  and 
leaving  by  vertical  shafts  within  the  reservoir. 

The  delay  on  the  4-in.  embankment  caused  by  rain 
was  slight  where  a  systematic  effort  was  made  to  keep 
the  top  on  a  light  grade  crosswise  to  insure  a  runoff. 
Where  the  top  did  not  drain,  the  last  laver  would  soften, 
ponds  would  collect  and  it  might  be  several  days  before 
the  bank  would  be  properly  dried  out  and  ready  to  receive 
fresh  material.    If  work  was  started  before  the  bank  was 
pretty  thoroughly  dried  out,  it  soon  became  of  a  quaking, 
rubbery  consistence,  sinking  under  the  roller  and  trains 
and  coming  to  a  smooth  surface  again  after  they  had 
passed.    Additional  layers  did  not  improve  matters  for 
they  promptly  developed  the  same  characteristics.  Such 
conditions  of  compacting  were  thought  to  be  undesirable 
and  were  avoided.    WTork  was  continued  into  the  fall 
as  long  as  the  fresh  oncoming  material  would  thaw  out 
the  frost  in  the  preceding  layer,  that  point  being  passed 
when  the  frost  would  have  set  in  about  an  inch  during  the 
night.    When  the  frost  was  entirely  out  in  the  spring  as 
determined  by  test  pits,  the  bank  was  carefully  scraped 
down  to  undisturbed  material  and  work  resumed.  No 
especial  treatment  was  given  the  bank  during  the  winter. 


bank  with  the  result  that  it  might  be  raised  above  the 
4-m.    Under  favorable  conditions,  when  all  efforts  were 
concentrated  on  the  4-in.,  that  might  get  ahead  of  the 
2-tt.,  but  the  two  were  never  very  far  apart.    The  2-ft 
bank  was  brought  up  in  layers  about  2  ft.  in  thickness' 
the  top  being  kept  roughly  horizontal.    All  material  un- 
suitable for  use  in  the  4-in.  work,  together  with  the 
boulders,  was  sent  to  the  2-ft.  bank,  perishable  material 
of  course  being  excluded.    Boulders  were  not  allowed  to 
be  nested,  a  minimum  limit  of  6  in.  of  earth  in  the  clear 
between  them  being  required.    No  especial  consolidation 
of  the  layers  was  required.    In  general  the  material  was 
delivered  m  trams.    No  such  system  was  developed  as 
on  the  4-m.  work,  although  a  certain  regularity  was 
introduced  by  sending  the  entire  output  of  some  shovels 
to  this  bank.    Wagons  were  used  on  this  bank  also  about 
30  per  cent,  being  placed  by  them. 

It  was  somewhat  difficult  to  keep  the  outer  face  of  the 
bank  to  the  proper  lines.    Contours  of  this  face  were 
given  on  the  working  drawings,  showing  a  rolling,  un- 
dulating surface  and  stakes  were  set  on  each  5-ft.  contour 
to  bring  the  bank  up  roughly  in  accordance  with  them. , 
The  fact  that  the  contours  were  not  straight  lines  often; 
necessitated  considerable  track  movement,  which  was  not 
always  properly  timed.    The  inside  face  of  this  bank, 
that  is,  the  junction  between  the  4-in.  and  the  2-ft.,  was 
a  plane  surface  on  a  1  on  1  slope  and  was  readily  carried 
up  to  line.    Work  was  allowed  to  extend  into  the  winter 
until  settled  freezing  temperature  obtained.  It  was  not  re- 
sumed in  the  spring  until  test  pits  showed  that  all  frost 
was  out  of  the  ground. 

Settlement  of  Embankment 
No  settlement  of  the  4-in.  embankment  was  ever  de- 
tected, and  from  the  evidence  deduced  from  concrete 
structures  built  upon  it  and  grade  stakes  given,  the 
settlement  must  have  been  extremely  slight  if  any  at  all. 
In  the  2-ft.  embankment,  the  layers  settled  about  as  fast 
as  placed,  reaching  a  condition  of  equilibrium  well  within 
a  year  after  placing,  subsequent  to  which  no  further  set- 
tlement was  appreciable.  The  embankment  was  five  years 
in  building. 

The  relative  volume  of  excavation  and  embankment 
could  not  be  determined,  as  it  was  impossible  to  separate 
the  material  in  excavation  between  4-in.  and  2-ft.  em- 
bankment; furthermore  no  estimate  could  be  made  of 
the  volume  of  the  boulders. 


Building  the  2-Ft.  Embankment 

The  outside  or  "2-ft."  portion  of  the  reservoir  embank- 
ment, slightly  more  in  volume  than  the  inside  or  "4-in  " 
portion  and  backing  it  up,  so  to  speak,  was  built  up 
Practically  m  conjunction  with  it.  When  conditions  of 
trost  or  ram  prevented  material  being  placed  on  the  4-in 
bank,  the  output  of  the  shovels  would  be  sent  to  the  2-ft 


Excavation  Methods 
All  the  material  was  excavated  by  steam  shovels  and 
about  70  per  cent,  sent  out  on  trains  (see  views  Nos.  1  and 
2).   As  long  as  the  complete  steam  shovel  plant  could  be 
operated,  that  is  until  the  bank  became  so  narrow  on  top 
that  the  dumping  area  was  restricted,  the  material  was 
taken  up  out  of  the  basin  by  two  tracks,  one  at  the  north 
and  one  at  the  south  end,  using  pushing  engines  when 
the  grade  required  them.    Both  lines  were  relocated  and 
regraded  several  times  as  the  banks  rose.  The  steam  shov- 
els used  for  the  bulk  of  the  excavation  were  four  heavy 
ones  (about  70  tons)  and  four  light  ones  (about  30  tons). 
The  large  shovels  worked  in  the  heavy  cuts,  taking  the  full 
cut,  40  ft.  at  the  deepest  point,  at  one  time.    These  cuts 
were,  however,  shot  ahead  of  the  shovel  with  black  powder. 
The  small  shovels  took  the  lighter  cuts,  and  in  a  few  cases 
ran  through  in  two  lifts.    The  material  was  handled  in 
4-yd.  side-dumping  cars  in  10-car  trains  by  10-  to  15-ton 
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locomotives  running  on  3-ft.  gage  track  laid  with  65-  to 
70-lb.  rails. 

A  large  number  of  boulders  of  all  sizes  up  to  1  yd., 
and  in  some  cases  2  or  3  yd.  in  volume,  were  encountered 
everywhere  throughout  the  cuts  and  their  handling- 
became  an  important  factor  in  the  general  excavation 
problem.  The  original  policy  adopted  by  the  contractors 
was  to  save  them  in  the  basin  for  future  use  in  paving, 
riprap  or  for  Crushed  stone  for  concrete  or  road  construc- 
tion, but  the  accumulation  interfered  so  much  with 
succeeding  excavation  operations  that  the  following  seasons 
as  many  as  possible  were  sent  out  onto  the  bank  cither  to 
be  buried  in  the  2-ft.  embankment  or  rolled  over  the 
edge  for  disposal  at  a  more  convenient  time.  A  large 
force  using  a  portable  gasoline  air-compressor  for  drilling- 
was  employed  continuously  breaking  up  boulders.  Winter 
work  helped  some,  but  the  problem  was  an  ever  present 
and  troublesome  one.  The  embankment  was  designed  to 
take  care  of  the  entire  volume  from  the  excavation  and  the 
work  was  so  done.  There  was  no  surplus  to  be  disposed 
of  and  no  shortage  to  be  made  up  from  outside  borrow 
pits. 

The  distribution  of  steam-shovel  yardage  over  the  five 
years'  work  from  1910  to  1914  inclusive  is  as  follows: 


Years  of  Service 

1 

5 
5 
4 
3 

4% 
4% 
2 

4% 


Tons  Rating 

60 
60 
70 
70 
65 
30 
30 
30 
30 


Total  Excavation, 
Cu.Yd. 

21,600 
600,300 
694,000 
409,900 
249,600 
277,500 
176,200 
122,300 
289,400 


2,840,800 

Although  monthly  outputs  ranging  from  20,000  to 
24,000  cu.yd.  per  shovel  were  not  uncommon  from  the 
large  shovels  in  the  early  part  of  the  work,  the  yearly 
figures  shown  are  much  more  indicative  of  the  rates 
that  may  be  useful  for  future  studies.  The  shovels 
were  in  use  practically  all  the  time. 

Pinal  Grading  of  Top  and  Outer  Slope 
Less  than  15  per  cent,  of  the  area  of  the  top  and  out- 
side slope  of  the  embankment  was  required  to  be  finished 
to  fixed  lines  and  grades,  those  areas  being  the  paths, 
the  access  roads  to  the  gate  chambers,  the  marginal  path 
around  the  reservoir  and  the  mall  at  the  southerly  end. 
The  marginal  path  was  on  a  level  grade  with  a  ridge  or 
mound  uniformly  one  foot  higher  on  the  water  side  to 
prevent  surface  water  from  the  path  entering  the  reservoir. 
No  fixed  or  formal  treatment  was  given  the  rest  of  the 
slopes,  in  fact  every  effort  was  made  to  avoid  such  an 
effect.  The  grading  was  done  entirely  by  eye,  the  slope 
being  treated  in  long  stretches  and  on  broad  lines  to  secure, 
in  so  far  as  possible,  the  effect  of  natural  hill  slopes. 

The  roads  and  paths  controlled  the  grading  in  their 
vicinity  and  therefore  were  graded  first  together  with  the 
laying  of  all  drains  for  taking  care  of  the  surface  water. 
A' tentative  location  had  been  made  and  stakes  set  for 
them  while  the  bank  was  being  brought  up,  but  the  whole 
question  was  now  studied  afresh,  using  actual  cross-sec- 
tions of  the  bank.  Both  horizontal  and  vertical  alignment 
were  modified  to  minim  he  the  amount  of  material  to  be 
moved  and  still  carrv  out  the  proper  effect  from  a  land- 
scape point  of  view.  The  curves  were  of  long  radius  and 
the  grades  easy.  Plows,  slip  scrapers  and  hand  casting 
usually  sufficed,  but  some  wagon  work  was  necessary  at 


times.  The  marginal  path  and  mound  were  brought  up 
with  a  car  (lump,  but  the  work  was  carefully  done  and 
was  finished  principally  by  hand  with  some  scraper  work 
(see  views  Nos.  4  and  5). 

On  the  balance  of  the  slope,  plows  and  slip  scrapers 
were  used  supplemented  by  a  small  force  of  men  with 
hand  tools.  Very  little  movement  of  material  longitudin- 
allv  along  the  slope  was  required,  the  desired  effect  being 
obtained  usually  by  rounding  off  the  upper  portions  and 
slipping  the  material  down  the  slope.  In  many  places 
large  gullies  had  been  eroded  by  the  elements  during  the 
several  seasons  that  had  elapsed  while  the  bank  was 
being  built,  but  in  most  cases  these  were  filled  or  leveled 
by  local  treatment  without  the  necessity  of  bringing  on 
additional  material.  Some  of  the  boulders  encountered 
in  the  "smoothing  up''  process  were  rolled  down  the 
slope  ami  removed  while  many  others  were  buried. 

Placing  Topsoil  on  Slope 

The  bank  as  finally  graded  was  ready  for  the  placing 
of  topsoil  without  further  treatment.  The  surface  was 
loose  as  a  result  of  working  over  it,  and  an  excellent  bond 
with  the  soil  resulted.  A  small  amount  of  soil  was  placed 
in  the  fall  of  1914,  and  from  the  experience  of  that  year, 
the  two  methods  used  for  the  rest  of  the  work  were 
evolved.  The  balance  of  the  work  was  done  in  1915. 
The  soil  had  been  stripped  from  the  reservoir  site  in 
advance  of  all  other  work  and  deposited  in  five  large  piles 
around  the  edge  of  the  taking  and  beyond  the  toe  of  the 
embankment  slope,  a  total  amount  of  about  100,000  cu.yd. 

By  one  method  the  soil  was  loaded  from  the  soil  pile 
by  hand  into  ll/3-cu.yd.  Koppel  cars  running  on  a  2-ft. 
gage  industrial  track,  hauled  up  the  slope  with  a  cable 
by  an  electrically  operated  hoist  located  at  the  top  of  the 
slope,  and  dumped  and  spread  by  hand  (see  view  No.  6). 
Two  cars  were  handled  at  a  time.  They  were  hauled  from 
the  soil  pile  to  the  foot  of  the  incline  by  a  horse.  The 
track  was  shifted  after  a  section  of  soil  had  been  deposited 
the  full  height  of  the  slope.  By  running  the  hoisting  rope 
around  a  sheave  at  the  head  of  the  incline,  the  sheave 
being  anchored  to  a  deadman  by  an  adjustable  line  and 
moved  whenever  the  track  was  shifted,  the  hoisting  engine 
could  handle  a  long  stretch  of  slope  from  one  position. 

By  the  other  method  the  soil  was  loaded  from  the  soil 
pile  by  steam  shovel  into  4-yd.  dump  cars  running  on  a 
3-ft.  gage  track,  hauled  to  the  top  of  the  slope  in  six-car 
trains  by  two  15-ton  locomotives  and  dumped  over  the 
edge  of' the  slope.  Previously  constructed  permanent 
access  roads  and  paths  provided  a  convenient  location 
for  most  of  the  track.  From  the  track  the  soil  was 
spread  clown  the  slope  by  one-horse  slip  scrapers.  A 
modification  of  this  method  was  used  on  some  of  the 
longest  slopes  whereby  each  car  was  dumped  into  a  flat 
wooden  box  on  runners  holding  a  car-load.  The  box 
was  hauled  down  the  slope  by  a  hoisting  engine  located 
at  the  foot  of  the  slope,  emptied  by  means  of  an  additional 
rope  from  the  hoist,  and  hauled  back  to  the  train  again 
to  receive  the  next  carload.  The  soil  was  handled  longi- 
tudinally along  the  slope  from  the  windrow  of  loads  by 
one-horse  slip  scrapers  as  before.  By  this  modification 
the  train  was  held  longer  than  by  the  original  method, 
but  the  scraper  haul  was  much  shortened.  On  all  slrp- 
scraper  spreading,  it  was  necessary  to  supplement  the 
scrapers  with  a  small  force  using  hand  tools  to  obtain  a 
uniform  depth  of  soil  and  a  properly  finished  surface. 
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The  Koppel-car  method  was  economical  where  the  haul 
was  short,  as  on  the  east  side,  but  the  train  method  was 
better  adapted  to  the  long  hauls. 

The  thickness  of  the  layer  of  soil  was  generally  9  in. 
measured  normal  to  the  slope.  The  thickness  was  kept 
constant  by  means  of  short  stakes  or  pegs  driven  at  fre- 
quent intervals  over  the  area  being  covered  where  soil 
was  placed  by  the  Koppel-car  method,  but  where  slip 
scrapers  were  used,  it  was  necessary  to  test  the  thickness 
by  small  test  holes. 

Planting  tut;  Slope 
The  surface  was  prepared  for  seeding  by  a  force  with 
iron  garden  rakes.    On  the  prepared  surface,  Bradley's 
seeding-down  manure  was  spread  to  the  amount  of  600 
11).  per  acre,  and  the  following  mixture  of  grass  seed  sown : 

Lb. 

Kentucky  blue  grass   10 

Rhode  Island  bent   15 

Red   top  25 

White   clover      -in 

Timothy   5 

Total  per  acre   65 

In  addition,  rye  to  the  amount  of  15  lb.  per  acre  was 
sown  on  the  areas  seeded  in  the  fall,  but  in  less  amounts 
or  omitted  entirely  on  the  spring  work.  The  rye  and 
fertilizer  were  sown  by  hand,  but  the  rest  was  sown  by  a 
Thompson  wheelbarrow  seeder,  sowing  a  swath  13  ft.  wide 
(see  view  No.  8).  After  sowing,  the  soil  was  lightly 
raked  and  then  rolled  with  a  light  wooden  roller  about 
8  in.  in  diameter  and  6  ft.  long.  On  the  slope,  a  small 
wheel  was  bolted  to  the  handle  and  the  roller  lowered  down 
and  pulled  back  by  a  rope.  One  man  could  handle  it 
on  a  short  slope,  but  as  most  of  the  slope  varied  from 
100  to  200  ft.  in  length,  a  light  windlass  mounted  on  a 
wooden  frame  was  usually  used.  Two  men  were  required 
on  the  windlass  and  one  to  guide  the  roller. 

Sprinkling  was  necessary  in  the  fall  of  1914  to  supple- 
ment the  rains,  a  line  of  2-in.  pipe  being  laid  with  outlets 
for  hose  connections.  Some  revolving  lawn  sprinklers 
were  used  and  on  some  areas  a  hose  and  nozzle.  In 
general  the  grass  came  quickly  and  satisfactorily.  Some 
annoyance  was  caused  by  weeds  coming  up  from  seed 
brought  on  from  the  soil  piles. 

The  grass  did  not  get  a  good  start  in  places  on  the 
area  sown  in  the  fall  of  1914,  and  some  gullies  were  cut 
by  the  rains  during  the  following  winter  and  spring. 
There  was  no  sloughing  off  or  sliding  of  the  soil  down 
the  slope.  Repairs  were  made  by  driving  down  the  slope 
with  a  wagon,  dumping  the  soil  where  needed  and  spread- 
ing it  with  hand  tools.  The  steepest  slope  was  1  on  2 
and  that  obtained  for  only  a  few  hundred  feet  near  the 
downtake  chamber,  usually  the  steepest  portion  was  nearer 
1  on  3.  No  berms  were  built  anywhere.  The  surface 
water  intercepted  by  roads  or  paths  was  led  by  gutters 
to  catch  basins  and  taken  into  the  drainage  system  built 
for  the  purpose.  Gutters  were  usually  paved  but  were 
grassed  where  the  grade  was  light.  At  the  time  of  writing 
the  results  obtained  by  the  above  described  methods  are 
entirely  satisfactory.  A  small  amount  of  erosion  of  the 
fresh  top  soil  occurred  during  the  heaviest  storms  on  the 
slopes  where  the  grass  had  not  attained  a  good  growth. 
Repairs  were  made  by  a  small  gang  of  men  carrying  sacks 
of  soil,  sprinkling  it  where  needed  and  immediately  scat- 
tering grass  seed. 

A  previous  article  (Enginccrinr/  News  of  Oct.  16,  1913) 
described  the  sanitary  features  of  the  Hill  View  reservoir 


work,  quoting  the  sanitary  provisions  of  the  contract  and 
giving  in  detail  the  way  they  were  worked  out.  A  large 
camp  was  built  for  the  accommodation  of  the  labor  force, 
all  wastes  were  disposed  of  by  incineration  or  septic  tank 
treatment  and  a  constant  supervision  maintained  over  the 
health  and  living  conditions  of  the  employees.  Portable 
pan  closets  were  provided  for  the  use  of  the  men  on  the 
work.  They  were  moved  about  as  needed.  One  heavv 
galvanized  iron  pan,  15x18x8  in.,  was  supplied  to  each 
closet.  The  pans  were  changed  daily  and  the  contents 
incinerated  in  a  central  incinerator. 

J.  Waldo  Smith  is  Chief  Engineer  of  the  Board  of 
Water  Supply  with  Department  Engineer  Prank  E. 
Winsor  and  Division  Engineer  Charles  E.  Wells  in  charge 
in  the  field.  The  contractor  is  the  Keystone  State  Con- 
struction Co.  of  Philadelphia,  Penn. 

S£s^tIs&I<cs  @f  ftlfoe  I£gvf»EMimg£s  of 

The  dean  of  one  of  the  state  universities  in  the  Middle 
West  recently  undertook  an  inquiry  as  to  the  incomes 
earned  by  graduates  from  the  university's  engineering 
school.  Until  1905,  the  engineering  instruction  in  the 
university  was  given  by  a  department  of  civil  engineer- 
ing, but  in  the  latter  year  a  separate  college  of  engineering 
was  organized. 

The  graduates  were  asked  to  give  their  income  derived 
directly  or  indirectly  from  their  work  as  engineers  or  con- 
tractors for  each  year  since  graduation  up  to  the  present 
time,  so  far  as  they  were  able  to  report  their  income  in 
earlier  years  from  memory  or  records. 

The  blank  sent  to  be  filled  out  was  inclosed  in  a  blank 
envelope  which  was  inclosed  in  an  outer  addressed  envelope 
.-o  that  those  compiling  the  records  could  not  identify  the 
person  reporting  or  even  his  locality.  It  is  noteworthy 
that  only  half  a  dozen  of  the  graduates  reporting  were 
members  of  the  American  Society  of  Civil  Engineers. 

Replies  were  received  from  46.5  per  cent,  of  all  the  engi- 
neering graduates,  and  from  these  replies  the  statistics 
in  the  accompanying  table  were  compiled. 

INCOME   STATISTICS   OP  GRADUATES   IN  ENGINEERING 
PROM  A  WESTERN  STATE  UNIVERSITY 

Years   Per  cent  

Out  of     Number    Highest  Lowest  Average    Above  Below 
College  Reporting  Income  Income  Income  Average  Average 
$4,000 
7,000 
4,000 
4,500 
5,000 
4,000 
3,400 
5,000 
7,000 
8,300 
10,300 
13,200 
20,000 
40,000 
33,000 
21,800 
27,500 
37,000 
27,000 
23,00  0 
33,000 
42,500 
40,000 
33,500 
14,S00 
13,500 
19,700 
22,500 
4,200 
4,500 
4,500 
4,500 
5,000 
5.000 
5,000 

eported  for  this  year. 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


166 
152 
136 
119 
94 
80 
73 
63 
53 
50 
43 
34 
35 
30 
31 
28 
25 
23 
21 
17 
17 
16 
16 
13 
10 
7 
5 
5 
3 
3 
3 
3 
2 
1 
1 


$150 

$884 

40 

60 

400 

1,115 

28 

72 

300 

1,225 

34 

66 

600 

1,379 

31 

69 
68 

420 

1,498 

32 

600 

1,596 

48 

52 

720 

1,697 

48 

52 

650 

1,786 

47 

53 

840 

1,996 

38 

62 

1,020 

2,296 

30 

70 

800 

2,530 

28 

72 

800 

2,819 

26 

74 

900 

3,127 

21 

79 

900 

3,927 

13 

87 

1,000 

3,884 

13 

87 

800 

4,252 

11 

89 

* 

3,440 

16 

84 

1,666 

4,671 

13 

87 

1,500 

4,663 

19 

81 

2,000 

5,946 

24 

76 

2,100 

7,734 

29 

71 

2,100 

8,006 

19 

81 

2,000 

7,687 

25 

75 

2,100 

8,172 

23 

77 

2,100 

4,630 

30 

70 

2,100 

4,071 

14 

86 

1,500 

0,340 

20 

80 

1,500 

6,980 

20 

80 

3,000 

3,567 

33 

67 

3,000 

3.S33 

67 

33 

3,000 

4,075 

75 

25 

3,700 

3,983 

33 

67 

3,700 

4,350 

50 

50 

5,000 

5,000 

0 

0 

5,000 

5,000 

0 

0 

"Indefinite  loss 


506                                              ENGINEERING  NEWS                                Vol.  74,  No.  1 1 
iuiiiimiuiuntiiiiwiuimuimiiiiimniiiumiiiiiiiiiiiiiiitiiiitiiiiiiiiiiiiiiiiiiim   iiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuii  iiiiiiiiiiiiiiiiiiiiiiiniiiiuii| 


^H^HannHHWHUHnMMnunHugnnHM  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiimiiiminiiiiiiiiiiiiai 


10  k  IS 


Efficient  Tspavelniag  Beir,ff'n©I& 

The  Dravo  Contracting  Co.,  Pittsburgh,  in  its  con 
struction  work  on  Ohio  River  dams  and  bridge  piers 
uses  many  self-contained  rotating  derricks  of  an  orig- 
inal type.  In  the  company's  work 
these  are  called  "whirler  derricks." 
The  drawing,  Fig.  1,  shows  the  stand- 
ard 10-ton  derrick  as  designed  and 
built  by  the  company.  The  structure 
is  framed  of  timber  and  the  power 
comprises  a  standard  hoisting  engine 
and  a  separate  swinging  engine.  The 
hoisting  engine  also  takes  care  of  trav- 
eling, a  line  carried  ahead  and 
passed  around  a  spool  of  the  engine 


transmits  its  thrust  directly  back  to  the  tension  guys 
at  the  rear  of  the  frame. 

These  machine's  operate  on  a  short  section  of  track, 
which  is  shifted  from  the  rear  to  the  front  of  the  ma- 
chine as  it  moves  forward.    By  this  ready  portability 


5W/N6EF? 


being  used  to  move  the  derrick  forward 
on  its  track. 

The  derrick  comprises  an  under- 
frame  of  10x12  and  12x12,  mounted 
on  six  small  truck-wheels  on  14-ft. 
eagre.  This  underframe  carries  a 
circle  rail  about  16  ft.  in  diameter. 
The  upper  or  derrick  frame  has  a  sim- 
ilar circle  rail  on  its  under  side.  Be- 
tween the  two  rails  is  a  roller  or 
wheel  ring  held  at  proper  spacing  by 
<t  circular  angle,  which  also  serves 
as  bullwheel  for  the  swinging  rope. 

The  mast  (inclined)  and  the  boom  are  both  made 


PIG.  1.    STANDARD  10-TON  WHIRLER  DERRICK  OP  DRAVO  CONTRACTING  CO. 


and  their  simplicity  and  ease  of  handling  they  prove  con- 
two  timbers  set  in  A-shape,  winch  gives  lateral  stiffness  venient  in  a  variety  of  locations,  on  cribs  or  coffer-dams 
in  swinging.  The  boom  is  joumaled  on  a  shaft  seated  as  well  as  on  land  surface.  They  are  easily  dismantled 
in  the  forward  end  of  the  main  frame  timbers,  and  thus    for  shipment. 


FIG.  2. 


DRAVO  WHIRLER  DERRICK  ON  PIER  EXCAVATION  FOR  SCIOTOVIL.L.E  BRIDGE 
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By  W.  D.  Spestgler* 

A  most  unusual  and  startling  case  of  penstock  surges 
has  been  dealt  with  by  me,  and  as  the  trouble  was  so 
extraordinary  the  details  are  presented  here  for  profes- 
sional discussion. 

There  was  a  48-in.  penstock  about  2500  ft.  long  laid 
nearly  level  for  90  per  cent,  of  its  length.  There 


PENSTOCK  WHICH  GAVE  PILLING  SURGES 


was  a  drop  of  some  15  ft.  in  the  first  100  ft.  and 
a  drop  of  25  ft.  in  the  last  50  ft.  At  the  intake 
a  6-in.  vent  pipe  was  installed  immediately  back  of  the 
headgate  for  the  specific  purpose  of  furnishing  air  to 
the  penstock  when  it  was  being  drained.  A  head  of 
about  12  ft.  was  imposed  on  this  gate  and  the  operation 
of  opening  was  slow  and  somewhat  more  difficult  than 
expected,  for  although.  48  in.  in  diameter,  it  had  no 
bypass  or  pilot  valve. 

In  testing  the  penstock  just  after  erection  the  foreman 
proceeded  to  open  this  gate  and  fill  the  penstock.  The 
gate  had  been  lifted  a  little,  possibly  an  inch,  when  an 
explosion  occurred  and  a  spout  of  water  shot  out  of 
the  vent  pipe  and  up  into  the  air  GO  to  80  ft.  At 
the  first  explosion  the  foreman  had  jumped  to  a  place  of 
safety,  but  after  a  few  seconds  he  returned  and  started 
to  open  the  gate  further.  Then  came  a  second  explosion 
and  water-spout.  AVithout  hesitating  longer,  he  stepped 
to  the  bank  of  the  ravine  where  he  was  safe  and  from 
here  noted  the  recurrence  of  this  phenomenon  for  several 
minutes.    Each  succeeding  one  was  less  violent,  but  all 


FIG.  1.   TURBINE  CASING  AND  STOP  VALVE  AT 
ONEIDA  PLANT 


occurred  with  regularity.  After  a  time  the  pipe  was 
filled  and  the  action  ceased.  Upon  examination  no  dam- 
age to  the  penstock  or  valve  was  found  to  have  been  done. 
Inquisitiveness  led  the  foreman  to  empty  the  penstock 

*606  Citizens  Building,  Cleveland,  Ohio. 


and  repeat  the  operation  of  filling  it.  As  a  rough  means 
of  judging  of  the  force  of  water  spouting  from  the  vent 
pipe,  he  placed  a  barrel  over  the  top  of  the  opening. 
Under  the  first  impulse  this  barrel  was  carried  fully  50 
ft.  into  the  air  and  fell  back  over  the  concrete  spillway 
into  the  ravine  below.  The  regular  series  of  explosions 
and  spouts  was  repeated. 

Although  it  may  now  be  seen  that  the  surges  were 
caused  by  opening  the  headgate,  this  result  could  hardly 
have  been  predicted.  The  incident  affords  an  excellent 
physical  simile  of  the  action  of  heavy  surges  in  long- 
electric  transmission  lines. 

Tw©  Mew  rLmipg©  JolfoiasoHa  Valves 

Two  12-ft.  Johnson  cylindrical  stop  valves  have  been 
installed  recently  at  the  Oneida  plant  of  the  Utah  Power 
&  Light  Co.,  near  Phoenix,  Utah,  to  control  the  admis- 
sion of  water  to  two  10,000-hp.  turbines  running  under 
140-ft.  head.  These  are  the  largest  valves  of  this  type 
yet  made.1  The  Oneida  valves  are  set  outside  the  foun- 
dations of  the  turbine  casings  to  secure  minimum  size  of 
building.   Otherwise  the  valves  would  have  been  connected 


FIG.  2.   CAST-STEEL  CASINGS  FOR  12-FT.  JOHNSON 
VALVE 


directly  to  the  turbines.  The  rear  part  of  the  valve  casing 
is  of  steel  plate  for  economy;  the  rest  is  of  cast  steel, 
except  for  the  bronze  seat  and  ring. 

When  the  valves  are  partly  open  the  plungers  may  be- 
come unbalanced  by  debris  and  a  transverse  thrust  be  set 
up.  Runways  with  monel-metal  faces  are  provided  to 
guide  the  plunger  and  prevent  damage  from  this  side 
thrust.  A  reach  rod  attached  to  the  plunger  works  an 
outside  indicator  through  a  bell-crank  shaft  in  a  gland. 
Besides  the  indicator  pointer,  small  incandescent  lamps 
show  14-,  y2-,  %-,  and  full-closed  positions. 

After  the  valve  is  calibrated  it  may  be  used  as  a  venturi 
meter.  The  approach  and  throat  ratio  is  2:  1  compared 
with  4:  1  in  the  ordinary  venturi  tubes. 

These  valves  were  made  by  the  Wellman-Seaver-Morran 
Co.,  of  Cleveland,  Ohio. 

1The  design  of  this  type  was  described  in  "Engineering 
News,"  Dec.  3,  1914.  It  consists  essentially  of  a  cylindrical 
body,  forming  an  enlargement  of  the  pipe  line,  with  an  in- 
ternal cylindrical  chamber  containing  a  plunger  of  nearly  the 
same  diameter.  The  closed  end  of  the  inner  chamber  and 
the  nose  of  the  plunger  are  shaped  to  guide  the  water 
smoothly.  The  plunger  seats  against  a  ring  in  the  outer 
casing. 
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Enlargaimgi  »n&  Old  Coimciret® 

By  Geokge  Paaswell* 

In  rebuilding  an  old  embankment  along  the  White 
Plains  Road  extension  of  the  present  Bronx  subway,  it  be- 
came necessary  to  utilize  the  lull  width  of  the  parcel  for 
trackage  on  the  road.  This  necessitated  increasing  the 
height  of  the  original  retaining-wall  by  about  11  ft.  (see 
Fig.  1).  For  most  of  its  length  the  present  wall  is  on 
piles  of  which  there  are  three  rows,  the  spacing  of  the  rows 
(longitudinally  )  being  3  ft.  It  was  computed  that  the 
new  wall  with  backfill  would  not  overstress  the  piles,  but 
that  pending  the  placing  of  the  earth  backing  the  weight 
of  the  wall  itself  would  seriously  overload  the  inner  rows 
of  piles.  Hence  it  Mas  deemed  advisable  to  drive  another 
row  (shown  full  in  Fig.  1 ). 

The  derrick  that  was  used  for  handling  the  spoil  from 
the  trench  for  the  wall  was  also  used  for  driving  the  piles, 
by  a  steam  hammer  working  in  leads  suspended  from  the 
derrick  boom. 

The  old  wall  consisted  of  50-ft.  sections,  and  the  new 
wall  of  course  merely  extended  these  sections.  The  work 
was  prepared  for  by  excavating  back  of  the  wall,  two  sec- 
tions or  100  ft.  at  a  time.  As  the  embankment  was  new 
it  required  heavy  sheeting  and  timbering.  Then  the  piles 
were  driven. 

There  was  one  expansion  lock  in  the  old  wall,  and  this 
lock  was  carried  up  through  the  new  wall.  The  old  lock 
stopped  2  ft.  below  the  top  of  the  old  wall  and  it  was 
necessary  to  cut  out  the  concrete  to  reach  it  and  make 
the  pitch  filler  continuous  at  the  joint.  The  old  coping 
was  removed  to  about  6  in.  from  the  face  of  the  wall,  for 
architectural  reasons  and  also  to  insure  a  better  bond. 
Stonemasons  trimmed  off  the  broken  part  of  the  coping 
to  obtain  a  straight  line  at  the  junction  of  the  old  and 
new  wall. 

The  footing  concrete  was  poured  up  to  the  batter  point 
of  the  wall  and  large  bond  stones  were 
inserted  as  keys.  The  forms  were  then 
built  (see  Fig.  2).  A  platform  was 
built  over  the  middle  of  the  section 
and  a  mixer  placed  at  each  side.  Closed 
chutes  hung  from  the  mouths  of  the 
mixers,  and  sections  were  added  as  re- 
quired in  the  pouring. 

The  mixers  were  of  the  one-bag-batch 
type  run  by  gasoline.  This  Avail  above 
the  footing  contained  about  230  cu.yd. 
per  50-ft.  section,  and  when  light  per- 
mitted we  always  attempted  to  pour  it 
in  one  pour,  running  from  4  a.m.  to  8 
p.m.  in  two  shifts.  Only  in  one  instance, 
however,  were  we  successful  in  doing 
this.  Usually  the  weather  interfered  or 
the  mixers  broke  down.  When  there 
was  doubt  of  completing  the  pour  the 
lift  was  stopped  1  ft.  below  the  top  of 
the  old  wall  (Fig.  1),  a  longitudinal 
timber  form  being  inserted  to  consti- 
tute a  key  for  the  upper  lift. 


The  disadvantage  of  using  small-unit  mixers  lay  in  the 
fact  that  the  consistency  of  the  batches  varied  considerably 
and  the  mixer  required  constant  watching  to  prevent  too 
wet  a  mix. 

The  face  forms  were  stripped  in  48  hr.  and  rubbed  down. 
The  back  forms  were  left  on  longer  as  the  sun  shone 


FIG.   1.    OLD   AND   ENLARGED  RETAINING-WALL 

directly  on  the  back  of  the  wall  for  a  large  part  of  the  day 
and  the  concrete  would  have  dried  out  too  quickly.  Al- 
though the  original  part  of  the  wall  is  over  five  years  old 
and  a  different  brand  of  cement  was  used  the  wall  appears 
monolithic  at  a  comparatively  short  distance  away. 


♦Section  Engineer,  Public  Service  Com- 
mission for  the  First  District,  New  York 
City. 


FIG.  2.  INSIDE  OF  WALL  FORMS       FIG.  3.    COMPLETED  SECTION  OF  WALL 


September  9,  1915 


ENGINEERING  NEWS 


509 


The  entire  section  of  the  wall  that  required  enlarge- 
ment was  about  400  ft.  long  and  contained  a  little  over 
1100  cu.yd. 

The  wall  was  built  by  the  J.  B.  Malatesta  Co.,  sub- 
contractors for  the  Oscar  Daniels  Co.,  under  the  supervi- 

Mixina 
Vnifs 

-Mil 


Working 
PiaMrm-/-^ 


Net  Line  of  Excavation 
Top  ofS/op& 


Sand  /Jtjgrecfcrfes 
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^-^i  ^jpST  ^.-Mixer 
Top  of 


*<- --; --5'  -M 

Eleva+ion  showing  Platform  &  Mixers 
FIG.  4.    LOCATION  OP  TWO-MIXER  PLATFORM 

sion  of  the  Public  Service  Commission  of  the  First  Dis- 
trict. C.  V.  V.  Powers  is  Division  Engineer,  A.  E.  Clark 
Assistant  Division  Engineer  in  charge  of  all  Bronx  work, 
and  the  writer  is  section  engineer. 

$ 

Measuring  Ceanaeiaft  dirndl  Water 
ira  a  Massaimg  Plant 

The  troubles  that  may  arise  from  putting  the  wrong 
quantity  of  cement  or  water  in  a  concrete  batch  are 
avoided  by  a  pair  of  ingenious  devices  arranged  by  Harold 
E.  Ketchum,  contractor's  superintendent,  in  the  concrete- 
mixing  plant  used  by  the  Hunkin-Conkey  Construction 
Co.  in  building  the  east  half  of  the  Detroit-Superior  via- 
duct, Cleveland. 

Tipping  Pan  fop  Cement 

The  concrete  is  mixed  in  six-bag  batches.  Bags  of 
cement  are  brought  by  a  cable-hauled  self-clumping  car 
from  the  storehouse  to  the  charging  platform  of  the  mixer 
house.  The  operation  of  emptying  six  bags  into  each 
charge  involves  delay,  which  is  important  whenever  the 
concrete  is  being  called  for  at  maximum  rates— and 
there  is  always  the  chance  of  the  workmen  making  a 
mistake  in  the  count,  putting  too  many  or  too  few  bags  in. 

The  charging  hopper  is  double,  one  hopper  under  the 
stone  gate  and  one  under  the  sand  gate  of  the  bins  above. 
A  tipping  pan  has  been  set  just  alongside  the  sand  hopper. 
The  pan  holds  exactly  six  bags  of  loose  cement.  The 
cement  handlers,  therefore,  need  not  count  the  bags,  but 
simply  fill  the  pan  level  full,  which  eliminates  the  chance 
of  mistake.  The  pan  being  filled  while  the  hoppers  are 
discharging  into  the  mixer  and  being  refilled  from  the 
bins,  it  is  ready  to  tip  the  cement  charge  into  the  sand 
hopper  without  loss  of  time. 

The  arrangement  works  well.  It  largely  eliminates  the 
necessity  of  an  engineer's  inspector  on  the  charging  plat- 
form. 

On  the  opposite  side  of  the  charging  hopper  is  a 
water  barrel  with  a  capacity  equal  to  the  water  required 


for  a  batch.  The  2-in.  water  pipe  over  the  top  of  this  bar- 
rel fills  it  up  to  a  gage  mark  which  defines  the  quantity 
needed  for  a  batch.  The  barrel  is  tipped  into  the  charg- 
ing hopper  while  the  stone  is  going  down  through  into  the 
mixer  below. 

As  compared  with  the  plan  of  running  water  by  a  pipe 
direct  into  the  mixer,  under  control  of  the  judgment  of 
the  mixerman,  this  arrangement  is  obviously  superior.  It 
goes  a  long  way  toward  making  successive  batches  of  con- 
crete uniform. 

m 

Dfiaggraasm  for  D©ft©innmii»ni&g 
PsyNsr©2imeir&£  Crowims 
By  Chables  W.  Barber* 
In  determining  the  proper  crown  for  asphalt-  and 
concrete-paved  streets  of  widths  less  than  50  ft.,  the 

formula,  C  =  WJ^°+~0  *  f>  (T.  J.  Powell,  Trans. 
Am.  Soc.  C.E.,  Vol.  LXXIII,  1911,  p.  225)  is  used 
by  the  Engineering  Department  of  the  District  of 
Columbia.     By  combining  this  formula  and  the  one 

for  rate  of  transverse  grade,  d  =  f-^,  I  obtained 
,         8   (100  —  4  P) 

~  3  (6300  -f  50  P2)'  For  this  last  formula  tlie 
accompanying  diagram,  Fig.  1,  is  plotted. 

It  will  he  noted  that  the  formula  shows  that  the 
transverse  grade  is  dependent  upon  the  longitudinal, 
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1.    DIAGRAM    FOR    DETERMINING  CROWNS  OF 
STREET  PAVEMENTS 


or  curb,  grade  only,  and  does  not  include  the  width  of 
roadway  as  do  other  formulas  for  determining  crowns. 
Consequently  the  formula  is  readily  adapted  to  diagram 
form.  The  basis  of  the  formula,  as  mentioned  bv  Mr. 
Powell  in  the  reference  given,  is  that  a  vehicle  traveling 
upgrade  along  a  line  making  an  angle  of  45  deg.  to  the 
curb  line,  in  reality  is  very  nearly  on  a  level  plane  during 
the  interval  between  the  "quarter"1  and  the  curb. 

The  method  by  which  the  transverse  grade  and  crown 
cross-section  are  determined  will  now  be  shown. 

C  =  Crown,  or  elevation  of  center  of  roadway  above 
gutters ; 

d   =  Rate  of  transeverse  grade,  gutter  to  "quarter" ; 

h,    =  Difference  in  elevation  of  gutters; 

P  =  Rate  of  longtitudinal  grade  (curb  grade)  ; 

W  =  Width  of  roadway ; 

X  =  Eccentricity  of  high  point  of  crown. 

*Transitman,  Engineer  Department,  District  of  Columbia. 
Washington,  D.  C. 

'"Quarter"  signifies  the  points  midway  between  the  high 
point  of  the  crown  and  the  gutters. 
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PIG.  2.  METHOD  OF  DETERMINING  PAVEMENT  CROWNS 
Elevations  are: 
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PIG.  3.    ILLUSTRATING  APPLICATION  OP  FORMULA 
AND  DIAGRAM 
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To  Use  the  Diagram — We  begin  by  knowing  the  rate 
of  longitudinal  grade  and  then  trace  this  ordinate  verti- 
cally to  its  intersection  with  the  curve,  which  point  we 
then  trace  horizontally  to  the  left,  where  we  read  the  rate 
of  tranverse  grade  d. 

Crown  Cross-Section — The  accompanying  Fig.  2  and 
equations  indicate  the  general  method  in  which  the  crown 
cross-section  is  obtained.  It  should  be  noticed  that  when 
the  curbs  are  level  X  =  0,  and  the  high  point  of  the 
crown  is  on  the  center  line  of  the  roadway. 


X  = 

8.04 

W 

2 

X  = 

5.81 

?+ 

.V  = 

21.91 

# 

-)  . 

10. '.to 
0.0340 

10.!I5 
0.0 170 

2.90 
0.034 

2.90 
0.017 

0.3723 

0.1862 

0.0986 

0.0493 

=  30.00  ft. 
=    1.15  ft. 
—.  86.67  ft. 
=  90.08  ft. 
=    3.25  per  cent. 
=    0.10  ft. 
=    0.52  ft. 
3.25,  we  find  that  this 
ordinate  intersects  the  curve  at  d  =  3.40  per  cent.  Our 
computations  will  be  as  follows  (Fig.  3)  : 
h  =  (90.08  —  89.67)  =  0.41 

X  =     °A1  n  =  8.04 
fX  3.40 

(Subtracting   the   width    of    the  gutter, 
(30.00  —  2x1.15)  =  27.70 


Width  of  roadway  (W) 

Width  of  gutters 

Elevation  of  left  curb 

Elevation  of  right  curb 

Bate  of  longtitudinal  grade  (P) 

Rise  of  gutter 

Height  of  curb 

Starting  on  the  chart  at  P  = 


Elevations : 

A  =  89.35 
0.37 


E  =  89.76 
0.10 


B  =  89.72 
0.19 


D 


89.86 
0.05 


C  =  89.91 


C  =  89.91 


W  becomes 


By  E.  Lauchli* 

In  the  notes  on  the  design  and  construction  of  a  rein- 
forced-concrete  dike  dam  at  Mathis,  Ga.,  in  Engineering 
News,  Sept.  2,  1915,  was  described  the  use  of  extra  rein- 
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COMPARISON  OF  GROUND  AND  AIR  TEMPERATURES 
IN  BORE  HOLES  AT  MATHIS,  GA. 

forcing  steel  in  the  cutoff  wall  made  advisable  to  care 
for  local  stresses  set  up  by  the  temperature  changes 
at  different  depths. 

The  accompanying  curves  show  the  result  of  the 
studies,  undertaken  in  connection  with  this  work,  to 
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ascertain  the  variation  between  ground  and  air  tempera- 
ture in  various  bore-holes  of  2y2  to  45  ft.  depth.  The 
curves  require  no  explanation  except  perhaps  to  note  that 
the  ground  temperature  in  the  45-ft.  hole  was  the  same 
throughout  the  year. 


gimiiiiinmiimi 


A  Durable  Timber  Bridge  is  shown  in  the  accompanying  il- 
lustration. In  spite  of  the  fact  that  it  carries  an  earth  fill  from 
12  to  18  in.  deep,  it  is  sound  and  watertight.  It  was  built  in 
1892  to  form  a  subway  under  the  Narragansett  Park  race- 
track, near  Providence,  R.  I.  For  many  years  this  was  a 
famous  horse-racing  track.  It  has  been  converted  into  an  auto- 
mobile speedway.    The  bridge  is  in  4  spans  of  about  8  ft.  each. 


1,  .1  1 

OUT 

....  i  n  ir 

A  23-YR.-OLD  TIMBER  BRIDGE  WITH  AN  EARTH  PILL 
AND  A  WATERTIGHT  FLOOR 

The  4xl0-in.  floor  joists,  spaced  2  ft.  apart,  are  carried  on  6x8-in. 
timber  caps  on  rows  of  6x8  in.  posts.  The  floor  is  3xl0-in 
Planks,  over  which  are  four  thicknesses  of  tar  paper  plastered 
on  with  hot  tar.  On  top  of  this  floor  is  the  earth  fill  of  the 
racetrack.  The  timbers  are  genuine  long-leaf  yellow  pine 
and  are  as  sound  today  as  they  were  23  yr.  ago,  and  the  floor 
is  water-tight.  Frederick  E.  Perkins  in  president  of  the  Nar- 
ragansett Park  speedway. 

Cast-iron  Standards  for  Ball-Park  Seats  are  being  in- 
stalled in  the  open  stands  and  the  bleachers  of  the  new  Na- 
tional League  park  on  Commonwealth  Ave.  in  Boston,  Mass 


The  stands  in  this  park  are  of  reinforced  concrete,  and  in  all 
of  the  open  stands  the  seats  are  2x8-in.  plank  screwed  onto 
malleable  cost-iron  standards  spaced  every  3  ft.  and  embedded 
in  the  concrete  of  the  steps  during  construction.  About  12  000 
of  these  standards  are  being  used.  The  park  structures  were 
designed  by  the  Osborn  Engineering  Co.,  of  Cleveland  Ohio 
and  are  being  built  by  the  James  E.  Gaffney  Co.,  of  Boston. 

A  Semaphore  Type  of  Street  Signal  invented  by  a  Cleve- 
land policeman  named  Ketchum  is  being  tried  out  in  that 
city  at  the  intersection  of  Euclid  Ave.  and  East  9th  St 
Two  cables  are  stretched  from  poles  in  diagonally  opposite 
corners  of  the  sidewalks.  Hung  from  the  wire  cables  at 
their  intersections  is  a  post   about   3   ft.   long    with  arms 


Suspending'  Cable 


about  2  ft.  long  hinged  near  the  bottom  of  the  mast,  as' 
shown  in  the  accompanying  sketch.  The  signal  is  manually 
controlled  by  a  policeman  in  a  sidewalk  booth.  From  levers 
here  wires  run  to  the  signal,  one  for  each  blade  or  arm.  The 
arms  may  be  operated  separately  -for  left-hand  turns,  or  in 
pairs  for  traffic  moving  along  one  street  across  the  other 
and  for  right-hand  turns.  In  addition  to  the  position  indi- 
cation, in  each  arm  is  a  red  and  a  white  light. 

Failure  of  a  Derrick  on  Bridge  Erection— The  fracture  of 
a  derrick  iron  caused  the  fall  of  a  derrick  Aug  25  while 
erecting  the  west  leaf  of  the  bascule  bridge  over  the  Chicago 
River  at  Jackson  St.,  Chicago,  111.    The  erection  was  illustrated 


SEAT  STANDARDS 


Rod 

IN  NEW  BOSTON  BALL  PARK 


FALL  OF  A  DERRICK  WHILE  ERECTING  THE  JACKSON 
ST.  BRIDGE  AT  CHICAGO 

in  "Engineering  News,"  July  22,  1915.  but  since  that  view  was 
taken  the  leaf  had  been  raised  to  a  more  nearly  vertical  posi- 
tion to  keep  its  end  clear  of  the  channel.  The  derrick  was 
placing  a  22-ton  section  comprising  the  end  panel  of  one  truss 
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and  a  heavy  transverse  plate  girder.  The  derrick  iron  hold- 
ing the  head  of  the  mast  to  the  stiff -legs  broke,  allowing  the 
weight  to  pull  the  mast  over.  The  steel  boom  fell  across  the 
completed  work  and  doubled  up,  its  main  portion  standing 
vertically  with  its  head  in  the  river.  This  is  shown  in  the 
accompanying  view,  taken  after  the  boom  had  been  cut  apart. 
The  end  of  the  truss  panel  is  projecting  above  the  water. 
The  plate-girder  was  badly  bent  when  recovered,  being  hauled 
up  by  means  of  tackle  attached  to  the  bridge. 

Laying  a  Water  >Iain  Through  a  Storm  Sewer — In  the  con- 
struction of  an  extension  to  the  high-service  fire-protection 
system  of  Boston,  Mass.,  it  was  necessary  to  lay  a  30-in.  cast- 
iron  pipe  at  right  angles  to  a  storm-water  sewer  having  an 
internal  diameter  of  8  ft.  As  the  top  of  this  sewer  was  only 
4  ft.  from  the  surface  of  the  street,  which  would  allow 
insufficient  cover  for  the  water  main,  the  sewer  top  was 
broken  into  and  the  main  carried  through  the  top  of  the 
sewer.  To  make  a  neat  job  and  to  create  as  little  resistance 
as  possible  to  the  flow  through  the  storm-water  sewer,  a 


LAYING  WATER  MAIN  THROUGH  TOP  OF  SEWER 

cast-iron  cradle  was  designed  to  fit  the  diameter  of  the 
water  main.  This  cradle  rested  upon  the  arch  ring  of  the 
sewer  where  the  latter  was  broken  into.  The  accompanying 
view  shows  the  main  resting  in  the  cradle.  By  the  means 
described  28  in.  of  cover  were  secured  over  the  water  main. 
The  bottom  of  the  cast-iron  saddle  reached  into  the  storm- 
water  sewer  a  distance  of  15  in.  below  the  highest  point  of 
the  crown  of  the  arch.— F.  I.  Winslow,  Engineer  of  Extension, 
Boston  Water-Works. 

The  Great  Northern  Ry.  Tunnel,  1733  ft.  long,  near  Paola, 
Mont.,  with  the  exception  of  500  ft.  at  the  west  end,  was 
driven  by  the  use  of  pneumatic-hammer  drills  of  the  "Jack- 
hamer"  type.  The  tunnel  is  36  ft.  wide  and  32  ft.  high,  hav- 
ing a  cross-section  of  3S  cu.yd.  per  lin.ft.  The  material  is  a 
sedimentary  rock  similar  to  soapstone  in  texture,  but  consider- 
ably harder.  This  rock  is  in  strata  inclined  at  20  deg.  to 
the  horizontal  and  is  very  seamy  and  full  of  mud  pockets. 
Water  was  frequently  encountered.  In  the  wall-plate  drifts 
two  5-ft.  rounds  per  10-hr.  shift  could  be  driven,  14  holes 
0  ft.  deep  to  the  round.  This  was  possible  because  drilling 
could  be  resumed  immediately  after  shooting,  without  loss 
of  time  in  setting  up  bars  and  "mucking  back."  The  rock 
remaining  in  the  heading  above  the  drifts  was  shot  down 
upon  traps  erected  in  the  drifts.  A  round  here  consisted  of 
from  18  to  22  holes  10  ft.  deep,  which  were  drilled  in  from 
3  to  4  nr.  with  two  "Jackhamers."  Ordinarily,  drilling  and 
mucking  were  completed  in  a  half-shift.  The  most  remark- 
able performance  of  the  drills  was  shooting  the  bench  ahead 
of  the  shovel.     The  "old  timers"   laughed  at  the  idea  and 


prophesied  that  tripod  drills  would  have  to  be  used.  The 
bench  contained  30  cu.yd.  per  lin.ft.,  and  was  excavated  and 
timbered  at  an  average  rate  of  20  lin.ft.  per  day.  In  order 
to  break  up  this  material,  60  to  70  holes  11  ft.  deep  were  nec- 
essary. These  were  drilled  with  three  or  four  "Jackhamers" 
regularly  in  7  nr.  An  11-ft.  hole  was  frequently  drilled  in  10 
min.  The  bench  holes  were  drilled  from  the  face  because  of 
insufficient  overhead  room  to  drill  down  holes.  This  pre- 
vented the  drilling  and  the  shovel  excavation  being  carried  on 
simultaneously. — H.  King,  of  the  Guthrie,  McDougall  Co., 
Paola,  Mont. 

Short  Cuts  in  Surveying  Computations — In  examining  the 
table  on  p.  363  of  "Engineering  News"  of  Aug.  19,  1915,  I 
have  been  impressed  with  the  conviction  that  a  division  by 
43,560  can  more  easily  be  effected  by  the  use  of  its  reciprocal 
as  a  multiplier.  If  a  given  number  of  square  feet  is  multiplied 
by  0.0000229568  the  result  will  give  acres  and  decimals.  More 
conveniently  this  rule  can  be  applied:  Multiply  square  feet 
by  23  and  point  off  6  places,  and  multiply  square  feet  by 
43  and  point  off  9  places.  Subtract  the  second  product  from 
the  first  and  the  result  will  give  area  in  acres  to  a  degree 
of  precision  within  0.001  acre  in  100  acres.    As  an  example: 

4,356,000  sq.  ft. 

X  23  and  point  off  6  places  =  100.188000 
X   43  and  point  off  9  places  =  0.186908000 

100.001  acres 

If  greater  precision  is  desired,  instead  of  43  use  432  as 
a  multiplier  for  the  subtractive  quantity,  pointing  off  in  that 
case  10  places.  Evidently,  areas  less  than  10  acres  may  be 
obtained  within  a  precision  of  0.001  acre  by  using  4  as  a 
multiplier  instead  of  43  and  then  pointing  off  only  8  places. 
Such  a  rule  may  be  easily  memorized  or  written  in  a  note- 
book.— Horace  Andrews,  Albany,  N.  Y. 

Conveying  Automobile  Parts  by  Wire-Rope  Tramway  be- 
tween departments  780  ft.  distant  is  now  accomplished  at 
Plant  No.  3  of  the  Studebaker  Corporation,  Detroit,  Mich.  The 
carrier  cable  is  1%  in.  in  diameter,  the  longest  span  being  178 
ft.  The  traction  cable  is  operated  by  a  10-hp.  electric  motor. 
The  system  is  shown  in  operation  in  the  accompanying  view. 
By  this  means  automobile  bodies  and  wheels  are  sent  to  the 


CABLE  SYSTEM  FOR  TRANSPORTING  AUTOMOBILE 
PARTS 


assembling  department.  Formerly,  these  parts  were  taken 
down  an  elevator  from  the  third  floor  of  the  finishing  depart- 
ment, trucked  through  a  tunnel  to  the  assembling  building, 
and  there  elevated  to  the  fourth  floor.  By  the  old  method 
12  min.  was  required  for  delivery  of  a  body,  with  four  men  to 
handle  it  en  route.  By  the  new  method  two  men  at  each 
terminal  tend  the  conveyor,  and  as  many  as  41  bodies  have 
been  delivered  in  42  min.  Steel  trestles  support  the  cables;  at 
the  buildings  it  was  found  necessary  to  erect  steelwork  from 
the  ground  to  the  proper  height,  to  take  the  pull. 
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It  was  announced  in  Engineering  News  of  Aug.  12  that 
a  very,  very  narrow  door  had  been  again  opened  through 
which  engineers  who  had  graduated  from  other  engineer- 
ing schools  than  West  Point  might  obtain  positions  in 
the  Corps  of  Engineers,  U.  S.  A.  The  official  announce- 
ment of  the  examinations  for  such  appointment,  which 
will  be  held  about  Oct.  25,  confirms  the  opinion  then 
expressed  that  the  door  opened  is  so  narrow  that  only  an 
engineering  graduate  of  very  unusual  ability  will  be  at  all 
likely  to  succeed  in  forcing  his  way  through  it. 

In  the  first  place,  as  already  noted,  candidates  had  first 
to  take  the  examination  for  "Junior  Engineer,"  in  the 
engineer  department  at  large.  Those  taking  these  exam- 
inations, which  were  held  on  Aug.  25  and  26,  were  re- 
quired to  have  had  "at  least  four  years  good  civil,  mechan- 
ical or  electrical  engineering  experience,"  or  to  have  grad- 
uated in  engineering  from  an  approved  school.  This  ex- 
amination for  Junior  Engineer  occupied  two  days  and 
it  was  announced  that  it  would  include  nothing  which 
was  not  covered  by  the  courses  in  engineering  given  by 
reputable  technical  schools. 

Those  passing  this  examination  who  are  graduates  from 
an  approved  technical  school,  are  between  21  and  29  years 
of  age  and  are  unmarried  will  be  eligible  to  take  the 
examination  to  be  held  by  the  War  Department  on  Oct.  25 
for  a  probational  appointment  as  second  lieutenant  in 
the  Corps  of  Engineers.  The  subjects  covered  in  this 
examination  are  as  follows:  (1)  English  grammar  and 
orthography;  (2)  elementary  French,  German  or  Span- 
ish; (3)  an  optional  subject  to  be  selected  by  the  candi- 
date from  a  list  submitted;  (4)  physics,  including  elec- 
tricity and  magnetism,  sound  and  light;  (5)  chemistry, 
geology  and  mineralogy;  (6)  topographic,  hydrographic 
and  geodetic  surveying,  including  the  elements  of  practical 
astronomy;  (7)  descriptive  geometry  and  drawing;  (8) 
theoretical  and  applied  mechanics;  (9)  theory  and  prac- 
tice of  engineering  construction.  It  is  noteworthy  that 
subject  8  is  given  a  relative  rating  of  18  and  subject  9 
of  30,  while  the  first  three  points  have  relative  ratings  of 
only  4. 

A  candidate  must  pass  a  physical  examination  prior 
to  the  written  examination,  and  also  submit  testimonials 
as  to  his  moral  character  and  fitness  to  hold  a  position  as 
a  commissioned  officer. 

According  to  the  circular  issued  by  the  War  Department 
prior  to  the  examination  a  year  ago,  -an  average  of  at  least 
80%  must  be  obtained  by  the  candidate  on  the  examina- 
tion or  he  will  be  marked  as  failing.  He  will  also  fail  if 
he  does  not  receive  a  mark  of  67%  in  any  of  the  subjects 
listed.  The  probational  appointment  as  second  lieutenant 
is  for  one  year  only.  At  the  end  of  the  year  a  final  exam- 
ination is  required  on  a  dozen  subjects  of  military  engi- 
neering, including  the  candidate's  military  record  and 
aptitude  as  certified  to  by  the  company,  post  and  battalion 
commanders  under  which  he  has  been.    Candidates  are 


I 
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required  to  obtain  a  mark  of  at  least  75%  in  each  subject 
included  in  this  last  examination. 

As  some  of  the  readers  of  Engineering  News  may  be 
interested  in  seeing  what  sort  of  questions  are  asked  in 
the  examination  for  a  probational  appointment,  the  exam- 
ination questions  used  a  year  ago  in  the  subject  of  theo- 
retical and  applied  mechanics  are  given  here  : 

THEORETICAL  AND  APPLIED  MECHANICS 
Part  1   (time,  3  hours). 

I.  Value,  7.  3  (a)  Define  stress;  elastic  limit;  modulus  of 
elasticity. 

4  (b)  A  steel  wire  whose  cross-sectional  area  is  0.01  sq.in. 
is  to  support  a  weight  of  200  lb.  as  a  pendulum.  It  has  upon 
it  two  marks  which  are  200  ft.  apart.  What  is  the  distance 
between  the  marks  after  the  weight  is  added,  the  modulus 
of  elasticity  of  the  wire  material  being  30,000,000? 

II.  Value,  8.  A  flywheel  whose  mean  diameter  is  24  ft. 
is  built  up  of  four  equal  segments  which  are  bolted  together 
with  two  bolts  at  each  joint.  The  rim  is  4  in.  thick  and  18 
in.  wide  and  the  material  weighs  490  lb.  per  cu.ft.  The  wheel 
is  designed  for  a  normal  speed  ofx  75  r.p.m.,  and  as  a  factor 
of  safety  the  influence  of  the  spokes  was  disregarded  in 
designing  the  bolts.  The  safe  strecs  on  the  bolts  was  assumed 
as  14,000  lb.  per  sq.in.    What  is  the  diameter  of  the  bolts? 

III.  Value,  11.  6  (a)  The  coefficient  of  expansion  for  steel 
is  0.0000030;  that  for  brass  is  0.0000065.  A  steel  column  whose 
cross-sectional  area  is  5  sq.in.  is  50  ft.  long  and  is  surmounted 
by  a  rigid  crosspiece  from  the  bottom  side  of  each  end  of 
which  hangs  a  brass  rod  whose  cross-sectional  area  is  2  sq.in. 
Compute  the  length  of  the  rods  so  that,  regardless  of  tempera- 
ture changes,  their  lower  ends  shall  remain  at  the  same 
elevation. 

5  (b)  If  the  rods  are  assumed  to  be  35  ft.  long  and  have 
their  lower  ends  immovably  fixed,  what  total  stress  will  be 
induced  in  the  anchorage  by  a  fall  in  temperature  of  150°? 
Modulus  of  elasticity  of  brass  is  10,000,000. 

■  IV.  Value,  13.  7  (a)  Given  the  following  beam  without 
weight:  Starting  from  the  left-hand  side  there  is  a  cantilever 
5  ft.  long  to  the  support  A.  This  cantilever  is  loaded  uniform- 
ly with  1  ton  per  foot  of  length.  From  the  support  A  to  the 
support  B  the  distance  is  20  ft.  Beyond  B  there  is  another 
cantilever  9  ft.  long  loaded  with  a  concentrated  load  of  2 
tons  at  its  outer  end. 

Determine  the  amount  and  position  of  a  concentrated  load 
such  that  the  beam  may  be  cut  through  beneath  it  without 
disturbing  the  equilibrium  of  the  system. 

6  (b)  Construct  the  shear'  and  moment  diagrams  of  the 
above  beam  with  the  unknown  load  added.  Shear  scale,  M  in. 
per  ton;  bending-moment  scale,  %  in.  per  ton-foot. 

V.  Value  11.  6  (a)  A  bar  of  steel  whose  modulus  of  elas- 
ticity is  30,000,000  is  placed  in  a  testing  machine  and  subjected 
to  tension.  The  cross-sectional  area  of  the  bar  is  4  sq.in.,  its 
length  is  20  ft.,  and  its  elastic  limit  of  60,000  lb.  per  sq.in. 
is  reached  in  15  seconds.  What  horsepower  must  be  supplied 
the  driving  motor,  assuming  its  efficiency  to  be  85%  and  that 
there  is  10%  loss  of  power  in  the  testing  machine? 

5  (b)  If  the  machine  is  provided  with  suitable  reducing 
gears  and  with  an  automatic  clutch  designed  to  slip  when 
the  pull  on  the  motor  pinion  (2  in.  in  pitch  diameter)  exceeds 
40  lb.,  what  must  be  the  least  speed  of  the  motor  at  its 
maximum  delivery  during  the  above  test? 

Part  2  (time,  3  hours). 

VI.  Value,  10.  3  (a)  In  making  compression  tests  of 
cast-iron  columns  15  ft.  long  and  48  sq.in.  in  cross-sectional 
area  the  elastic  limit  of  the  material  was  reached  at  a  unit 
pressure  of  15,000  lb.  per  sq.in.,  the  material  having  a  modulus 
of  elasticity  of  15,000,000.  Determine  the  resilience  of  the 
columns. 

3  (b)  Determine  the  modulus  of  resilience  of  the  material. 

4  (c)  What  load  falling  from  a  height  of  4  ft.  above  the 
column  will  also  strain  the  column  to  its  elastic  limit? 

VII.  Value,  7.  A  shaft  in  two  parts  is  coupled  with  a 
coupling  having  in  it  S  bolts,  the  bolt  circle  diameter  being 
IS  in.  The  shaft  transmits  1000  hp.  at  500  r.p.m.  If  the  safe 
load  on  the  bolt  material  is  6000  lb.  per  sq.in.,  what  is  the 
diameter  of  the  bolts? 
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VIII.  Value,  S.  4  (a)  Find  the  thickness  of  a  spherical 
shell  6  ft.  in  diameter  which  is  used  as  a  receiver  for  com- 
pressed air  at  a  pressure  of  ^40  lb.  per  sq.in.  above  the 
atmosphere,  the  allowable  unit  stress  of  the  material  being 
8000  lb.  per  sq.in. 

4  (b)  How  great  may  be  the  diameter  of  the  copper 
delivery  pipe  whose  walls  are  &  in.  thick  and  whose  safe 
load  is  3000  lb.  per  sq.in.? 

IX.  Value,  13.  5  (a)  An  open  caisson  50  ft.  long  and  10 
ft.  wide  (inside  dimensions)  has  been  sunk  in  still  water 
which  has  risen  to  a  height  of  36  ft.  above  the  bottom  of  the 
caisson.  The  sides  and  ends  simply  rest  on  the  bottom  and 
the  sides  are  supported  by  the  ends.  The  ends  are  protected 
against  collapse  by  longitudinal  braces.  Two  cross-members 
are  placed  across  the  ends  with  their  centers  at  heights  of 
o  ft.  and  24  ft.,  respectively,  above  the  bottom.  Against  these 
toutt  the  longitudinals,  being  centered  vertically  on  the  cross- 
members,  but  horizontally  their  centers  are  1  ft.  in  from  the 
sides;  they  are  8  in.  by  8  in.  in  cross-section,  and  there  are 
four  of  these  longitudinals  in  all.  Neglecting  friction,  what 
is  the  unit  pressure  on  the  ends  of  the  longitudinals? 

4  (b)  The  pier  within  the  caisson  weighs  165  lb.  per  cu.ft. 
and  is  45  ft.  long  and  5  ft.  wide,  and  at  the  present  stage 
of  water  it  just  prevents  movement  of  the  caisson.  The 
caisson  itself  is  neutral  as  to  buoyancy.  How  high  is  the 
pier? 

4  (c)  As  a  matter  of  safety  the  caisson  is  allowed  to  flood 
to  a  depth  of  25  ft.  At  what  stage  of  the  water  will  the 
previous  condition  of  instability  obtain? 

X.  Value,  12.  6  (a)  A  dam  having  a  vertical  face  on  the 
reservoir  side  is  175  ft.  high  and  the  water  behind  it  stands  at 
160  ft.  At  a  depth  of  150  ft.  below  the  crest  is  the  top  of 
the  rectangular  opening  delivering  water  to  the  penstock 
supplying  a  turbine.  The  opening  is  4  ft.  wide  and  8  ft.  high 
and  is  closed  by  a  sliding  valve,  the  valve  being  operated  by 
a  vertical  rod  from  above.  The  penstock  has  a  cross-sectional 
area  equal  to  that  of  the  opening,  and  the  water  flowing 
through  it  supplies  a  turbine  which  is  direct-connected  to  an 
electric  generator;  the  efficiency  of  the  turbine  is  75%  and 
that  of  the  generator  is  92%.  What  must  be  the  size  of  the 
valve  rod  when  safely  loaded  to  16,000  lb.  per  sq.in.,  the 
coefficient  of  friction  of  the  gate  under  pressure  being  0.3? 

6  (b)  If  the  velocity  of  flow  in  the  pipe  is  47  ft.  per 
second,  what  kilowatt  energy  is  being  delivered  by  the 
generator? 

m 

Bir©^dtlh  to«  Specialization  in 

The  ruin  of  a  vessel  within  three  months  of  its  launching 
described  elsewhere  in  this  issue,  may  serve  a  useful  pur- 
pose in  calling  attention  to  the  value  to  an  engineer  of  in- 
formation on  a  wide  range  of  engineering  work.  Nothing 
is  more  common  than  to  hear  engineers  and  especially 
young  engineers  declare  that  they  have  no  interest  in 
engineering  literature  outside  their  own  field  of  work. 
That  contains,  they  say,  all  that  they  can  possibly  find 
time  to  read  about.  They  propose  to  keep  up  to  date 
in  that  and  to  let  the  rest  go. 

Such  narrow  specialization  as  this  is  responsible  for 
many  failures  in  engineering  work.  A  man  accustomed 
to  civil-engineering  work,  for  example,  finds  it  necessary 
to  design  a  special  machine  for  use  upon  some  work,  and 
because  of  his  limited  knowledge  of  mechanical  engi- 
neering he  does  not  make  sufficient  provision  for  lubrica- 
tion. 

The  hull  of  the  "Sea  Call"  was  ruined  because  the  steel 
surfaces  exposed  under  water  formed  a  galvanic  couple 
with  the  monel-metal  plating  of  the  hull  and  the  corrosion 
of  the  steel  naturally  followed.  Previous  examples  of  such 
corrosion  from  galvanic  action  of  dissimilar  metals  im- 
mersed in  sea  water  are  on  record  in  engineering  literature. 
Less  than  a  dozen  miles  away  from  the  yard  where  the 
"Sea  Call"  was  built  is  the  Charles  River  Dam.  Before 
that  dam  was  built  a  series  of  experiments  was  made,  to 
determine  whether  galvanic  corrosion  would  result  from 
the  use  of  manganese-bronze  truck  axles  on  the  steel 


gates.  As  a  result  of  these  experiments,  zinc  plates  were 
attached  to  the  bronze  axles  to  protect  the  steel  from 
corrosion.  The  use  of  zinc  plates  on  naval  vessels  that 
have  steel  hulls  and  manganese-bronze  propellers  is  well- 
known.  The  fact  that  nickel  and  iron  form  an  active  gal- 
vanic battery  when  immersed  in  a  corrosive  solution  is 
illustrated  by  the  well-known  Edison  storage  battery. 

Attention  is  called  to  these  matters  simply  to  impress 
upon  engineers,  and  especially  up  n  younger  readers,  the 
value  of  broad  knowledge  as  well  as  specialized  knowledge. 
It  has  been  often  remarked  that  many  important  inven- 
tions have  been  made  by  men  who  were  unfamiliar  with 
the  technical  details  of  the  industry  to  which  their  inven- 
tion applied.  Their  experience  in  other  fields  of  work, 
however,  enabled  them  to  bring  to  the  problem  a  range  of 
knowledge  that  too  often  is  not  possessed  by  the  specialist 
in  the  industry. 

8 

Qrdl©^!^  Cat^  ©©^©Eopmeimi 

The  zone,  or  district,  system  of  controlling  the  charac- 
ter and  use  of  buildings  is  an  essential  feature  of  mod- 
ern city  planning  and  replanning.  The  system  is  common 
abroad,  but  has  scarcely  gained  a  foothold  here.  It  can- 
not make  much  progress  in  the  United  States  without 
the  general  adoption  of  constitutional  amendments.  Such 
an  amendment  was  before  the  New  York  Constitutional 
Convention.    It  read: 

The  Legislature  may  delegate  to  municipalities  the  right 
to  create,  fix  arid  regulate  areas  or  districts  for  private  resi- 
dences, for  the  location  of  trades  and  industries,  and  for  the 
protection  or  improvement  of  particular  localities,  and  to  limit 
and  regulate  the  height,  dimensions,  kinds  and  uses  of  build- 
ings, by  districts  or  otherwise. 

It  was  to  be  hoped  that  this,  or  some  equally  adequate 
means  to  the  same  desirable  end,  should  have  been  adopted 
by  the  convention  at  Albany,  to  be  approved  by  the  voters 
in  November  and  put  into  effect  by  the  Legislature  of 
1916.  Haphazard  city  growth  is  for  the  temporary  benefit 
of  a  few  property  owners.  Well-ordered  city  growth 
benefits  all  the  people  for  all  time. 

K 

Bag  Stes^nmsrhapg  aimdl  ]£c<o>ic&@2Tai© 
Ocem  Ts'Siimspo^tsitacojjm 

A  dozen  years  or  more  ago  there  was  a  great  deal  of  dis- 
cussion as  to  the  rapid  increase  in  the  size  of  ships  and 
its  influence  on  economic  freight  carriage  at  sea.  About 
that  time  James  J.  Hill,  President  of  the  Great  Northern 
R.R.,  gave  a  contract  for  the  construction  of  two  of  the 
largest  vessels  ever  built  for  freight  carrying  to  run  in 
Transpacific  service  in  connection  with  that  railroad. 
The  end  of  that  experiment  has  just  been  announced. 
One  of  those  two  huge  vessels,  the  "Dakota,"  was  stranded 
after  she  was  put  into  service,  and  became  a  wreck  before 
she  could  be  hauled  off.  The  other  big  vessel,  the  "Min- 
nesota," after  experiencing  various  vicissitudes,  was  con- 
tinued in  service  and  only  recently  was  said  to  have  trans- 
ported across  the  Pacific  the  largest  cargo  of  freight  ever 
transported  by  a  single  ocean  vessel.  Notwithstanding 
this  and  the  high  rates  for  ocean  freight  now  prevailing, 
it  has  been  recently  announced  that  the  railway  company 
has  decided  to  retire  her  from  service  and  offer  her  for 
sale. 

While  it  is  quite  possible  that  the  impending  changes 
in  the  United  States  navigation  laws  may  have  something 
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to  do  with  this  decision,  it  is  also  stated  that  the  vessel 
has  not  proved  the  profitable  carrier  that  was  expected. 
As  has  been  frequently  pointed  out  in  these  columns,  the 
experienced  ship  owners  of  Great  Britain  and  Germany, 
who  doubtless  understand  the  ocean-transportation  busi- 
ness better  than  the  business  men  of  any  other  nation, 
continue  to  build  freight  vessels  of  moderate  size  in  order 
to  earn  profits.  It  is  only  on  the  route  between  New 
York  and  Europe,  wb  re  high-class  passenger  traffic  is 
under  competition,  that  vessels  larger  than  20,000  tons 
have  ever  been  put  in  profitable  service,  and  very  few 
ships  operated  on  any  other  route  exceed  10,000  tons. 

HI 

Ptsblic->HealtK  IimsiEstmcti@ia  at 
OlhiS®  Stat©  UBaiveirsit^ 

The  establishment  of  a  department  of  public  health  and 
sanitation  at  Ohio  State  University  is  significant  both  in 
aim  and  in  the  method  proposed  to  accomplsh  the  aim. 
The  University  announcement  states: 

The  principal  object  of  this  course  is  to  prepare  young  men 
and  women  for  public-health  work  in  Ohio  and  elsewhere  and 
to  fit  them  to  occupy  administrative  and  executive  positions 
as  health  officers  or  members  of  boards  of  health  or  secre- 
taries, agents  or  inspectors  of  health  organizations.  It  is 
planned  to  provide  the  scientific  groundwork  of  sanitary 
knowledge  which  underlies  efficient  health  administration. 

The  degree  of  master  of  science  in  public  health  will 
be  given  after  one  year's  study,  but  candidates  must 
hold  the  degree  of  doctor  of  medicine  or  of  bachelor  of  arts 
or  its  equivalent,  and  candidates  with  the  master's  degree 
must  have  had  a  year  of  preliminary  collegiate  training 
in  chemistry,  physics,  zoology,  comparative  anatomy  and 
pathogenic  bacteriology.  Most  of  the  courses  offered 
will  be  given  in  the  Graduate  School  of  the  University. 
A  number  of  the  instructors  appointed  are  members  of 
the  staff  of  the  Ohio  State  Board  of  Health.  The  in- 
structor in  public  health  engineering  is  the  chief  engi- 
neer of  that  board. 

The  whole  plan  is  commendable  because,  on  the  basis 
of  either  one  of  the  required  preliminary  degrees  men- 
tioned, it  offers  specific  training  in  the  fundamental 
knowledge  required  by  the  modern  public-health  officer 
without  adding  a  long  course  of  study  to  that  already 
pursued.  The  idea  is  not  to  turn  out  sanitary  engineers, 
chemists,  bacteriologists  or  pathologists,  but  rather,  ad- 
ministrative health  officers,  competent  to  direct  these  and 
other  employees  of  a  health  department.  For  those 
who  wish  to  specialize,  however,  facilities  are  offered. 

m 

Good  Bridge  Paint 

In  1878  a  wrought-iron  highway  bridge  was  built  over 
the  Little  Wabash  River  at  Carmi,  III,  and  the  bridge 
stood  until  a  few  months  ago,  37  years  in  all.  Describ- 
ing how  a  flood  washout  wrecked  the  bridge,  G.  H. 
Brown,  the  county  superintendent  of  highways,  closes 
his  account1  with  the  following  laconic  statement: 
"The  iron  in  this  structure  was  treated  with  a  good  coat  of 
paint  when  it  was  erected  and  had  another  about  twenty 
years  ago." 

Here  is  a  remarkable  record  of  paint  endurance:  A 
coat  of  paint  lasted  about  twenty  years.  This  is  not 
a  single  result,  but  twice  in  succession  the  same  expe- 
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rience  was  had — the  second  coat  seems  to  have  endured 
at  least  as  well  as  the  first.  In  view  of  the  fact  that  a 
life  of  ten  years  is  considered  very  good  for  bridge  paint 
(the  eight-year  endurance  of  the  paints  in  the  Havre  de 
Grace  test  was  considered  highly  creditable),  there  ought 
to  be  no  doubt  that  the  performance  of  the  Carmi  paint 
is  phenomenal. 

A  point  of  doubt  remains,  however.  The  first  coat 
of  paint,  we  know,  had  an  ultimate  life  of  about  17  years, 
but  we  do  not  know  the  ultimate  life  of  the  second  coat. 
Mr.  Brown  does  not  say  that  it  was  gone.  Had  the  bridge 
not  been  washed  out,  perhaps  the  paint  would  have  lasted 
many  more  years— ten,  or  possibly  even  another  twenty. 
Though  the  record  made  is  so  excellent,  yet  it  may  be 
that  the  flood  deprived  us  of  an  even  more  notable  record. 

81 

The  work  on  the  Brooklyn-Brighton  viaduct  in  Cleve- 
land (see  the  first  page  of  this  issue)  is  a  typical  illus- 
tration of  the  present  high  state  of  the  art  in  concrete 
construction.  Strictly  speaking  it  is  rather  better  than 
typical  or  average,  for  it  has  proceeded  with  exceptional 
smoothness  and  freedom  from  interruptions  or  compli- 
cating occurrences.  It  was  unusually  rapid  and  syste- 
matic. But  with  all  due  credit,  to  the  Bates  &  Rogers 
work,  it  can  still  be  taken  as  a  fair  illustration  of  the 
fact  that  fast  work  in  concreting  is  now  the  regular 
thing.  We  refer  to  a  speed  which  not  many  years  ago 
would  have  been  out  of  the  question.  In  the  present 
case,  we  must  remember,  two  bridges  of  1,700  ft.  are  built 
successively,  in  a  single  season,  or  a  total  of  3,400  ft. 
of  arch  viaduct.  That  this  is  regarded  as  a  practical 
or  regular  rate  of  working  is  indicated  by  the  fact  that 
at  Harrisburg,  Penn.,  the  Grace  contract  for  the  Susque- 
hanna bridge  of  the  Cumberland  Valley  R.R.  calls  for 
the  construction  of  4,000  ft.  of  arch  viaduct  in  a  season. 

8 

In  Engineering  News  of  July  1  comment  was  made  on 
an  advertising  leaflet  issued  by  the  University  of  Pitts- 
burgh, in  which  a  statement  was  made  as  to  the  average 
compensation  of  engineering  graduates  of  twenty  years' 
experience.  Since  this  publication  we  have  been  in- 
formed by  authorities  of  the  University  that  the  leaflet 
in  question  was  prepared  some  four  years  ago.  The  fig- 
ures used  in  its  preparation  were  obtained  from  the 
publication  of  another  institution  and  were  at  that  time 
deemed  to  be  reliable,  and  the  statements  made  in  the 
circular  as  to  the  demand  from  employers  for  graduates 
from  the  engineering  course  corresponded  to  the  condi- 
tions prevailing  at  that  time. 

A  number  of  copies  of  the  circular  were  distributed 
through  the  mails  at  that  time,  in  answer  to  requests  for 
information,  but  none  have  been  distributed  since  then 
so  far  as  the  University  authorities  were  aware,  and  the 
recent  appearance  of  one  of  the  circulars,  which  were  sup- 
posed to  have  been  destroyed,  they  are  at  present  unable 
to  explain.  Official  representatives  of  the  trustees  and 
faculty  of  the  University  have  expressed  to  us  most  em- 
phatically .  their  agreement  with  the  position  that  mis- 
leading advertisements  should  not  be  published  by  any 
organization,  least  of  all  by  an  institution  of  learning, 
and  assure  us  that  the  recent  appearance  of  this  circular 
was  not  authorized  by  the  University  authorities.  We 
are  glad  to  make  this  statement  in  justice  to  the  Uni- 
versity and  its  School  of  Engineering. 


516 
anniiuiiiniiuiiiiiiiiii 


ENGINEERING  NEWS 


Vol.  74,  No.  11 


Tfci©  ^Esasftasumd09  Basest©!*  araid 
Vessel  Stability 

Sir_The  capsizing  of  the  steamer  "Eastland"  in  the 
Chicago  Elver  on  July  24  has  opened  for  discussion  a 
technical  subject  about  which  people  in  general  know  less 
than  nothing  and  about  which  the  average  engineer,  un- 
fortunately, knows  but  little  more. 

It  seems  to  be  generally  supposed  that  a  floating  body 
rolls  about  its  center  of  buoyancy,  and  that  if  the  center 
of  gravity  of  the  body  rise  above  the  center  of  buoyancy, 


wedge  multiplied  by  the  distance  hh'  and  divided  by  the 

v  X  hh' 

total  displacement  V;  that  is  BR  =  — y — . 

The  new  position  of  the  center  of  buoyancy  is  on  a  vertical 
line  through  R  and  located  from  B  parallel  to  gg'.  Ex- 
tend the  vertical  through  R  and  it  will  intersect  the  axis 
AS  at  the  point  M,  which  is  the  metacenter,  or  the  center 
about  which  this  ship  will  heel. 

It  will  be  observed  that  the  buoyant  forces  acting 
through  B  no  longer  act  through  the  center  of  gravity  G 
and  the  state  of  equilibrium  has  been  destroyed.  The 
buoyant  forces  act  to  the  right  of  G  a  distance  indicated 
by  GZ,  known  as  the  righting  arm  or  lever  arm,  the 
length  of  which  is 

v  X  hh'  nri  .  a 
— —  BG  sin  0 

hence  the  moment  of  stability 
=  GZ  X  W 

X  hh' 


Fig.  1 


Fig.  2 


the  body  would  capsize.  In  Engineering  News  of  July 
29,  1915,  you  state  that  it  is  an  elementary  principle  of 
vessel  construction  that  the  center  of  gravity  of  the  vessel 
as  a  whole  must  be  lower  than  the  center  of  buoyancy  in 
order  that  the  vessel  may  remain  upright.  This  statement 
is  misleading,  as  that  condition  rarely  if  ever  exists  m 
ships.  Such  a  condition  would  produce  i  ship  so  stiff 
that  it  would  be  very  uncomfortable  to  ride  on  and  would 
be  easily  swamped  in  a  beam  sea.  In  fact,  about  the  only 
vessel  approaching  this  condition  is  the  fast  sailing  yacht. 

A  floating  body  does  not  roll  about  its  center  of  buoy- 
ancy nor  its  center  of  gravity.  It  rolls  about  a  center 
known  to  the  marine  engineer  as  a  metacenter,  which 
is  located  on  the  axis  of  the  ship's  section  at  the  inter- 
section of  the  vertical  through  the  center  of  buoyancy 
in  an  inclined  position. 

Eeferring  to  the  accompanying  sketches,  Fig.  1  rep- 
resents a  section  through  a  ship  floating  at  a  water  line 
indicated  by  WL.  The  center  of  gravity  of  the  ship  is 
located  at  the  point  marked  G,  through  which  the  weight 
of  the  ship  W  acts  downward.  The  center  of  buoyant 
forces  is  at  B.  To  satisfy  conditions  of  equilibrium  the 
buoyant  forces  must  equal  W  and  act  vertically  through 
B  and  G.    The  ship  is  thus  in  a  state  of  rest. 

Now  if  we  consider  this  condition  of  rest  to  be  disturbed 
and  the  ship  heels  over  to  an  angle,  then  the  condition  of 
equilibrium  no  longer  exists.  Referring  to  Fig.  2,  we 
find  a  new  water  line  indicated  by  WL'.  We  have  taken 
away  from  the  left  side  a  buoyant  wedge  WSW  and  added 
it  to  the  right  side.  Indicating  the  volume  of  this  wedge 
by  v,  its  center  of  gravity  by  G,  the  total  displacement  of 
tlie  ship  by  V,  and  the  horizontal  shift  of  the  center  of 
gravity  Ghy  hV,  then  the  horizontal  shift  of  the  center 
of  buoyancy  from  B  to  R  would  equal  the  volume  of  the 


v 


BG 


I  sin  $\ 


It  will  be  observed  that  if  M  is  above  G,  a  positive 
lever  arm  exists  and  the  action  of  the  buoyant  forces  is 
toward  righting  the  vessel ;  but  if  G  is  raised  to  a  point 
above  M,  then  a  negative  level  arm  exists  and  the  vessel 
will  capsize. 

If  the  stability  moments  are  calculated  for  various 
values  of  6  and  for  various  conditions  of  loading,  curves 
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Fig.  3 

may  be  made  which  will  absolutely  tell  the  story  of  any 
particular  bull,  such  as  are  shown  in  Fig.  3. 
"  Unfortunately  the  calculations  involved  in  determining 
the  statical  stability  of  a  ship  are  long  and  tedious  and 
are  rarely  made.  If  the  United  States  Government  had 
required  a  complete  set  of  such  curves  to  be  on  file  before 
the  issuance  of  inspection  papers,  it  is  my  belief  that  the 
"Eastland"  would  never  have  been  placed  in  the  excursion 
trade. 

This  ship  was  built  for  the  fruit  trade  across  Lake 
Michigan  and  for  this  purpose  she  was  well  fitted,  her 
cargo  being  light  and  carried  low  and  her  speed  high,  as 
is  required  for  the  transportation  of  perishable  cargoes. 
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The  United  States  Government  should  not  permit  the 
reconstruction  of  any  vessel  without  requiring  a  new  set 
of  stability  calculations  to  be  made  and  filed  before  issuing 
new  inspection  papers. 

The  "Eastland"  was  reconstructed  for  service  that  she 
was  not  fitted  for  at  all.     She  was  reconstructed  for 
excursion  service ;  some  of  her  upper  works  were  removed 
to  make  room  for  dancing.    Such  a  cargo  is  necessarily 
carried  higher,  thus  raising  the  center  of  gravity.  This 
condition  may  be  met  by  using  water  ballast,  which  is 
generally  accomplished  by  constructing  an  inner  bottom, 
the  space  between  this  and  the  outer  shell  being  divided 
into  compartments  which  may  be  filled  with  water.  The 
"Eastland"  was  built  this  way.    If  all  these  compartments 
are  only  partly  filled  with  water  at  the  same  time,  then 
a  condition  of  "free  water  in  the  hold"  exists,  and  in 
this  condition  the  center  of  buoyancy  does  not  shift  as 
far  as  it  would  -if  the  compartments  were  full  or  empty. 
If  under  these  conditions  B,  Fig.  2,  should  fall  to  the 
left  of  a  vertical  line  through  G,  then  a  condition  of  nega- 
tive stability  would  exist  and  the  ship  would  capsize. 

It  has  been  suggested  that  the  cause  of  the  "Eastland" 
disaster  was  due  to  the  ship  being  constructed  without  a 
keel.  Keels  do  not  prevent  ships  from  capsizing.  In 
single-bottom  vessels  they  are  used  for  structural  purposes 
and  in  double-bottom  vessels  they  do  not  exist  except  in 
the  form  of  keelsons,  which  act  to  make  the  ship  roll 
with  the  sea,  thus  making  them  more  comfortable  for 
passengers. 

Too  much  emphasis  cannot  be  placed  upon  the  state- 
ment in  your  issue  of  July  29  that  the  primary  cause  of 
the  "Eastland"  disaster  must  be  sought  in  the  condition 
of  her  water-ballast  tanks. 

Reginald  A.  Towler. 
33  Casgrain  Ave.,  Detroit,  Mich.,  Aug.  2,  1915. 

a 

Mortar  Bedlsg  BiricR  and  Gt-aiaite 
BflocSi  Paveaimeimts 

Sir — In  the  editorial  in  Engineering  News  of  Aug.  5, 
1915,  on  "Mortar  Beds  for  Brick  and  Stone  Pavements," 
you  speak  of  the  resiliency  of  sand  cushions.  Granting 
that  a  sand  cushion  has  some  resiliency,  the  beneficial 
effects,  if  there  are  any,  of  this  resiliency  are  nullified 
by  its  variability  and  by  other  factors  incident  to  proper 
block-pavement  construction.  The  variability  is  caused 
by  natural  variation  in  moisture  content  of  sand,  varia- 
tion in  depth  of  cushion,  in  grading  of  sand,  in  depth  of 
blocks,  and  in  amount  of  compression  by  roller  or  rammer. 
The  wedging  effect  of  the  blocks,  the  binding  of  the  grout^ 
and  the  crowning  action  of  the  pavement  also  affect  the 
resiliency. 

The  fact  of  the  matter  is  that  no  two  spots  on  a  well- 
constructed  sand-cushion  brick  pavement  seem  to  have 
the  same  degree  of  resiliency.  The  deflection  of  various 
pavements  in  Kansas  City  under  a  wagon-wheel  load  of 
1500  lb.  was  measured  by  James  E.  Howard,  formerly  of 
the  United  States  Bureau  of  Standards,  with  a  delicate 
level  spanning  ]  2  in.  Briefly,  it  was  found  that  one-course 
plain  concrete  pavement  6  in.  thick  deflected  0.0002  to 
0.0006  m.  when  tested  as  noted.  Cement-grouted  brick 
pavements  on  a  6-in.  concrete  foundation  deflected  from 
0.0003  to  0.01  in.,  and  stone  blocks  from  0.0003  to  0.0019 
m.    These  limits  were  determined  by  a  large  number  of 


trials  m  each  case  on  a  number  of  pavements  of  different 
ages  in  various  parts  of  the  city  and  are  exclusive  of  trials 
made  near  manholes,  cracks,  expansion  joints,  etc.  The 
older  sand-filled  brick  pavements  showed  a  much  Greater 
■variation. 

The  point  I  wish  to  bring  0nt  is  that  while  concrete 
pavement  showed  a  very  uniform  deflection,  the  brick 
\aned  from  a  deflection  that  would  indicate  a  support  as 
rigid  as  the  concrete  foundation  it  rested  on  to  one  sus- 
piciously like  what  might  be  expected  from  brick  depend- 
ing for  support  entirely  on  arch  or  wedge  action. 

Without  repeating  the  many  arguments  for  or  against 
the  plain  sand  cushion,  it  seems  to  me  that  with  a  prop- 
erly built  brick  or  stone  pavement  the  term  cushion  is  a 
misnomer.  It  is  rather  the  sand  bed  which  levels  up  in- 
equalities in  the  base,  allows  slightly  misshapen  brick  to  be 
rolled  down  to  a  smooth  surface  and  beds  each  brick  uni- 
formly. The  sand  bed  for  block  pavements  has  performed 
its  function  with  credit  to  itself,  but  engineers  are  begin- 
ning to  recognize  that  its  vagaries  are  detrimental^  to 
the  pavement  that  must  stand  the  severity  of  traffic  in  the 
present-day  large  city.  A  more  perfect  bedding  material 
is  obtained  when  cement  enough  to  hold  the  sand  grains 
m  the  bedding  course  is  used.  TJiis  may  be  placed  in  the 
same  manner  as  the  sand  cushion  and  the  blocks  rolled  or 
rammed  into  it  before  the  water  is  added  to  set  the  cement. 
Such  a  construction  will  insure  the  maintaining  of  a 
uniform  bearing  for  the  wearing  surface. 

City  pavements  must  be  so  constructed,  in  order  to 
withstand  modern  traffic,  that  they  will  retain  a  smooth, 
even  surface  and  wear  uniformly.  Traffic  soon  searches 
out  any  variation  or  weakness  in  structure.  The  sand- 
cement  bedding  course  is  an  improvement  over  the  plain 
sand  cushion,  and  maintains  the  blocks  to  uniform  grade 
with  less  variation.  The  sand-cement  mixture  is  as  resil- 
ient as  the  portions  of  a  plain  sand  cushion  that  have 
been  properly  compressed  and  that  properly  bed  the  blocks. 

Clark  R.  Mandigo, 
Assistant  City  Engineer. 
Kansas  City,  Mo.,  Aug.  28,  1915. 


Sir — The  editorial  comment  in  Engineering  Neivs  of 
Aug.  5  in  regard  to  the  substitution  of  mortar  beds  for 
sand  cushions  in  constructing  stone-block  pavements  ex- 
presses very  fully  and  clearly  my  opinion  on  this  subject, 
to  which  I  have  had  occasion  to  refer  in  previous  contri- 
butions on  city  pavements. 

It  is  my  belief,  based  both  on  experience  in  construction 
and  on  a  study  of  the  settled  practice  in  the  most  import- 
ant of  the  world's  cities,  that  the  modern  street  pavement 
is  most  successful  when  consisting  of  two  elements— a 
solid,  rigid  foundation  and  a  more  or  less  elastic  renewable 
wearing  surface. 

For  the  foundation,  concrete  is  now  almost  universal. 
The  wearing  surface  is  usually  one  of  two  classes,  com- 
posed either  of  solid  rectangular  blocks  laid  in  close  con- 
tact, or  of  a  layer  of  mineral  aggregate  filled  with  bitumi- 
nous cement. 

In  asphalt  pavements,  elasticity  is  provided  for  by  an 
asphaltic-cement  binder,  and  the  wearing  surface  is  laid 
directly  on  the  foundation.  Where  there  is  some  inherent 
elasticity  in  the  blocks  as  in  the  case  of  wood,  the  pave- 
ment surface  has  been  most  successfully  constructed  when 
laid  in  close  contact  with  the  foundation. 
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That  there  must  be  some  similar  provision  for  elas- 
ticity in  the  case  of  stone-block  pavements  was  recognized 
not  only  in  Paris  (as  shown  by  your  quotation)  over  40 
years  ago,  but  also,  to  take  a  single  other  instance,  in 
the  city  of  Liverpool,  where  the  first  of  its  modern  stone- 
block  pavements  was  laid  about  40  years  ago.  The  method 
used  then  has  been  followed  very  closely  ever  since.  The 
practice  of  other  foreign  cities,  such  as  Hamburg,  can  also 
be  cited  to  substantiate  the  statement  that  the  general  prin- 
ciples for  successful  stone-block  pavements  were  worked 
out  very  nearly  half  a  century  ago,  and  that  there  remains 
very  little  scope  within  which  the  exploiter  of  new  speci- 
fications can  exercise  his  ingenuity. 

In  many  years'  experience  with  brick  and  granite-block 
pavements  I  have  known  of  but  one  case  where  surface 
settlement  was  caused  by  running  of  the  sand  cushion. 
This  was  at  Panama,  after  the  fire  department  in  an 
excess  of  zeal  had  spent  one  Sunday  morning  trying  out 
the  new  fire  hydrants,  unfortunately  selecting  for  this  ex- 
periment a  street  in  the  process  of  paving.  The  result 
was  that  much  of  the  new  sand  cushion  found  its  way  into 
the  equally  new  sewer. 

Laying  granite  blocks  directly  on  a  rigid  foundation  will 
not  prevent  such  'pavement  depressions  as  are  found 
in  some  of  our  granite-block  streets,  where  investigation 
always  shows  an  equal  depression  in  the  foundation.  I 
know  of  no  granite-block  pavement  in  this  country  carry- 
ing denser  or  heavier  traffic  than  Lafayette  St.,  New  York 
City,  yet  the  condition  of  its  surface  today  shows  nothing 
upon  which  to  base  criticism  of  the  fact  that  it  was  laid 
on  a  sand  cushion. 

The  almost  perfect  surface  of  the  stone  pavements 
of  Hamburg  and  the  very  uniform  condition  of  those  of 
Liverpool  show  success  over  comparatively  long  periods 
of  time  of  the  generally  accepted  method  of  stone-block 
pavement  construction.  Where  the  rigid  foundation 
method  has  been  adopted,  as  in  the  Borough  of  St.  Pan- 
eras,  London,  and  on  certain  streets  in  Birmingham,  the 
method  has  been  followed  to  its  logical  conclusion  by  filling 
the  joints  with  cement  grout,  making  in  effect  a  monolithic 
pavement  subject  to  the  disadvantages  of  that  type  for  city 
street  surfaces.  An  attempt  to  combine  the  two  methods 
by  using  a  rigid  base  and  an  elastic  joint  filler  would  seem 
to  give  none  of  the  advantages  of  either  method. 

One  great  fault  of  our  paving  construction  as  compared 
with  that  abroad  is  our  tendency  to  spend  more  time  on 
specifications  than  on  inspection  and  results.  In  great 
cities  abroad,  specifications  have  only  minor  changes  from 
year  to  year.  In  this  country  it  is  the  ambition  of  each 
administration  to  adopt  specifications  differing  from  those 
of  its  predecessor,  resulting  in  much  literature  but  no  im- 
provement in  actual  conditions.  Greater  improvement 
could  be  obtained  in  our  city  streets  by  careful  attention  to 
the  inspection  of  construction  and  subsequent  maintenance 
than  by  any  variation  of  the  many  excellent  specifications 
which  have  been  successfully  tried  out  in  the  past  dozen 
years. 

Henry  Welles  Durham, 

Consulting  Engineer. 

New  York  City,  Aug.  20,  1915. 

Sir — In  connection  with  the  Committee  on  Specifica- 
tions under  the  Board  of  Public  Service  of  St.  Louis,  I 
have  made  some  study  of  the  conditions  and  character  of 
failure  of  vitrified  brick  pavements.  I  have  also  just  had 


an  opportunity  of  making  observations  on  brick  pavements 
in  a  number  of  Eastern  cities  and  of  comparing  notes 
with  other  engineers,  and  recently  I  made  an  inspection 
of  the  brick  laid  on  the  green  concrete  foundation  in 
Paris,  111. 

In  the  editorial  on  the  use  of  mortar  beds  for  brick 
and  granite-block  pavements,  in  Engineering  News  of 
Aug.  5,  1915,  it  is  claimed  that  the  sand  cushion  has  been 
retained  because  it  gives  to  the  pavement  surface  a  cer- 
tain amount  of  resiliency.  Now  it  has  always  seemed  to 
me  that  in  grouted  brick  and  granite-block  pavements  this 
is  exactly  what  it  is  impossible  for  the  sand  to  do.  A 
grouted-brick  pavement  is  a  good  pavement  only  so  long 
as  the  grouted  joints  are  intact.  If  the  whole  paving  sur- 
face acts  as  a  sheet,  it  is  impossible  to  see  how  the  indi- 
vidual blocks  can  receive  any  resilient  aid  from  the  sand 
bed.  After  the  grouted  joints  have  been  broken,  and  I 
believe  this  usually  is  caused  by  defective  support  from 
the  sand  cushion,  the  resilient  action  may  come  into  play, 
but  at  the  same  time  the  pavement  is  practically  ruined. 

A  close  study  of  the  vitrified-brick  pavements  in  St. 
Louis  has  led  to  the  conclusion  that  the  initial  failure  of 
the  pavement  was  caused  by  the  varying  percentages  of 
moisture  in  the  sand  cushion  as  laid,  resulting,  on  drying 
out,  in  a  condition  where  the  wearing  surface  is  supported 
only  at  intervals.  The  pavement  in  the  unsupported  sec- 
tions apparently  breaks  down,  fracturing  the  grouted 
joints.  The  opening  of  the  grouted  joints  naturally  per- 
mits water  to  get  into  the  sand  cushion,  and  with  the  sand 
fairly  saturated  it  is  quite  possible  to  imagine  that  the 
pounding  of  heavy  loads  causes  a  shifting  of  the  bed,  re- 
sulting in  high  and  low  spots.  Every  evidence  of  this 
type  of  failure  has  been  found  in  St.  Louis  pavements, 
and  the  writer  has  observed  identical  conditions  in  East- 
ern cities. 

From  interviews  with  paving  engineers  of  other  cities, 
it  is  further  believed  that  some  appreciation  of  the  action 
described  has  been  the  reason  for  the  gradual  reduction 
in  many  communities  of  the  depth  of  sand  cushion  used. 

During  the  past  winter,  a  committee  of  engineers  recom- 
mended, and  the  Board  of  Public  Service  of  St.  Louis 
adopted,  a  type  of  construction  which  eliminates  the  sand 
cushion  entirely.  Two  kinds  of  cushions  are  now  being 
tried.  In  one  of  these,  limestone  screenings  are  substi- 
tuted for  the  sand.  This  material  is  subject  to  ready  com- 
pacting and  has  high  internal  friction.  Its  use  will  cer- 
tainly result  in  the  improvement  of  brick  pavements. 

In  the  second  type  of  construction,  a  1-in.  bed  of  1 :  4 
mortar  is  substituted  for  the  sand  cushion,  and  we  have 
every  reason  to  believe  that  this  will  entirely  cure  the 
troubles  enumerated.  This  latter  type,  or  something 
nearer  the  Paris,  111.,  method  of  construction,  will  be  used 
exclusively  in  St.  Louis  next  year. 

After  visiting  the  work  in  Baltimore,  Md.,  referred  to  in 
Engineering  News  of  Aug.  5,  1915,  p.  276,  and  in- 
specting actual  construction,  I  am  more  convinced  than 
ever  that  the  mortar-bed  type  of  construction  is  a  long 
step  toward  the  realization  of  efficient  brick  pavements. 
The  construction  of  brick  pavements  as  exemplified  in 
Baltimore  and  St.  Louis  is  simpler,  and  if  anything  in- 
volves fewer  contingencies  than  the  old  class  of  work  with 
the  sand  beds.  While  the  ultimate  results  are  still  a  mat- 
ter of  speculation,  it  seems  reasonable  to  believe  that  this 
construction  will  add  ten  years  or  more  to  the  life  of  brick 
pavements. 
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The  laying  of  the  brick  on  the  green  concrete  founda- 
tion as  exemplified  in  Paris,  111.,  appeals  to  me  as  an  ideal 
pavement.  I  was  very  much  impressed  with  the  smooth 
surface  obtained  by  the  use  of  a  hand-roller,  with  the  effi- 
ciency of  construction,  the  cheapness  of  the  pavement, 
and  with  the  solid  monolithic  character  of  the  finished 
work.  If  this  pavement  is  undisturbed,  its  life  would  seem 
to  be  limited  only  by  the  wearing  qualities  of  the  brick. 
In  large  cities,  however,  there  is  one  objection  to  this 
construction ;  that  is  the  great  difficulty  in  satisfactorily 
repairing  cuts  in  the  pavement.  If  this  can  be  worked  out, 
the  Paris  type  of  pavement  is  ideal. 

This  method  of  construction  will  also  remove  to  a  very 
great  extent  the  objection  to  brick  pavements  on  account 
of  noise ;  for  it  is  clearly  demonstrated  in  the  Paris  pave- 
ments that,  although  there  is  a  rumble  from  steel  tires 
passing  over  brick  laid  on  a  sand  cushion,  there  is  only  a 
slight  rattle  from  the  same  vehicle  on  the  new  mono- 
lithic work. 

W.  W.  Horner, 
Engineer  in  Charge  of  Design 

of  Sewerage  and  Paving. 
St,  Louis,  Mo.,  Aug.  18,  1915. 

m 
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Sir— In  Engineering  News  of  Aug.  5,  1915,  Gen.  H.  M. 
Chittenden  says : 

The  freedom  of  the  public  highway  is  a  freedom  of  use. 
If  anyone  wishes  to  walk  or  drive  along-  it  or  transport 
goods,  the  public  makes  no  charge.  But  the  public  does  not 
undertake  to  transport  him  or  his  goods,  except  in  special 
cases,  one  of  which  is  the  ferry.  .  .  .  [On  the  ferry]  it 
carries  the  passenger  and  goods.  The  user  is  thus  saved 
the  expenditure  of  physical  energy  of  himself  and  animals, 
wear  and  tear  of  equipment,  expenditure  of  fuel  oil,  etc.,  in 
motor  conveyance,  over  the  route  of  the  ferry.  For  this 
service,  which  is  entirely  special  and  in  addition  to  that 
afforded  by  a  bridge,  it  is  right  that  the  user  should  pay.  He 
is  simply  paying  for  a  service  which,  in  the  case  of  a  bridge 
he  performs  himself. 

I  submit  that  the  distinction  here  set  up  between  the 
road  and  the  bridge  (on  the  one  hand)  and  the  ferry  (on 
the  other)  is  wholly  artificial  and  inconsequential  and 
quite  inadequate  to  justify  any  difference  of  practice  as  to 
tolls. 

By  building  the  road  or  the  bridge  or  the  ferry,  the 
public  spares  to  the  user  a  far  greater  "expenditure  of 
physical  energy  of  himself  and  animals,  wear  and  tear  of 
equipment,"  etc.,  than  by  merely  moving  him  and  his 
goods  over  a  small  part  of  the  line.  When  we  have  swal- 
lowed the  camel  by  constructing  the  line,  why  strain  at  the 
gnat  of  merely  moving  persons  and  chattels  over  an  insig- 
nificant portion  of  it? 

Gen.  Chittenden  finds  also  that  "ferries  are  special 
and  exceptional  facilities,  affecting,  as  a  rule,  only  limited 
portions  of  the  community,"  and  that  "to  make  them  free 
would  thus  be  taxing  a  whole  community  for  a  special 
benefit  to  a  limited  portion." 

But  the  users  of  the  ferry  (lj,ke  the  users  of  a  bridge- 
also  "a  special  and  exceptional  facility")  are  100  per  cent, 
of  the  users  of  the  entire  line.  And  probably  there  are 
members  of  the  community  who  seldom  or  never  use  any 
part  of  the  particular  highway  in  question.  By  the  same 
token,  it  would  be  unfair  to  tax  these  members  for  the 
benefit  of  those  who  use  the  highway  extensively,  or  to 
tax  the  bachelor  for  the  maintenance  of  public  schools; 
but  the  bachelor  (permitted  to  reside  in  a  community  up- 


lifted by  a  public-school  system)  receives  (cannot  help 
receiving)  in  return  for  his  taxes  a  value  infinitely  trans- 
cending the  mere  cost  of  tuition  of  a  family  of  children; 
and  since  each  of  us  is  really  a  public  servant,  it  is  to  the 
public's  interest  to  facilitate  our  operations. 

John  C.  Trautwine,  Jk 
257  S.  4th  St.,  Philadelphia,  Aug.  20,  1915. 


Military  Eiagiiim®©2*  Reservists 

Sir — It  is  probable  that  every  engineer  is  anxious  to 
render  himself  serviceable  to  his  country  in  assuring  her 
integrity  and  safety,  but  this  same  engineer,  with  his  deep- 
seated  sense  of  economy  and  efficiency,  cannot  bring  him- 
self to  see  the  immediate  necessity  of  giving  up  an  appre- 
ciable portion  of  his  time  at  the  most  efficient  period  of 
his  life  to  join  a  reserve  corps  and  learn  how  to  be  an 
engineer  from  the  viewpoint  of  an  army  officer.  Or,  to 
put  it  in  another  form,  he  fails  to  see  why  he  is  not  as 
good  an  engineer  without  a  military  training  as  he  would 
be  were  he  imbued  with  the  more  or  less  deplorable  spirit 
of  the  military  caste. 

Why  not  let  the  Secretary  of  War  organize  a  civilian 
board  of  engineers  who,  actingMn  conjunction  with  the 
army  engineers,  can  work  out  and  codify  the  problems  to 
be  met  and  their  solutions?  The  results  of  these  re- 
searches could  be  recorded  in  suitable  handbooks  and  thus 
rendered  available  to  every  engineer.  The  problems  under 
war  conditions  should  not  be  so  much  greater  than  under 
peace  that  the  fundamentals  could  not  be  mastered  in  a 
similar  manner  to  the  standardized  problems  of  any  engi- 
neering work.  With  this  manual  available,  any  engineer 
who  has  had  a  reasonable  amount  of  practical  experience 
could  easily  master  the  standardized  details  and  become 
a  "military  engineer  reservist"  without  any  trouble.  Then 
let  him  signify  to  the  proper  authority  his  willingness  to 
dedicate  his  service  to  the  cause  of  his  country  if  needed, 
have  his  name  recorded  with  the  usual  formalities,  and  he 
becomes  available  without  further  trouble  or  expense  in 
case  of  war.  In  this  way  each  reservist  engineer  could 
become  a  nucleus  about  which  could  be  gathered  unlimited 
assistants  in  emergencies,  and  the  country  would  have  a 
reserve  engineer  corps  of  unparalleled  magnitude. 

The  idea  is  presented  for  consideration  with  the  hope 
that  it  may  lead  to  some  result  that  will  render  available 
to  the  country  the  brains  of  the  combined  engineering 
profession  without  the  economic  waste  of  actual  military 
service  during  times  of  peace. 

Herbert  D.  Mendenhall, 

Consulting  Engineer. 
Jacksonville,  Fla.,  Aug.  14,  1915. 


The  Paddle  Wheel  as  a  Pump  is  the  subject  of  inquiry  by  an 
engineer  in  Fresno,  Calif.  He  asks  whether  any  engineer  in 
the  United  States  has  ever  constructed  and  utilized  for  raising 
water  a  scoop  wheel  of  the  type  extensively  used  in  Holland 
and  illustrated  in  "Engineering  News"  of  May  19,  1910,  p.  582. 

Cleaning-  Machines  are  the  subject  of  an  inquiry  just  re- 
ceived from  the  chief  engineer  of  a  Western  railway.  A 
machine  is  wanted  which  can  be  used  to  clean  dirt,  rubbish, 
etc.,  from  stone-ballasted  track  as  well  as  from  track  at  sta- 
tions where  the  ties  are  embedded  in  concrete.  It  is  thought 
that  some  manufacturer  may  possibly  have  developed  a 
vacuum  cleaner  for  this  special  work. 
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At  the  opening  of  navigation  on  the  Great  Lakes  this 
spring,  the  Cincinnati,  Hamilton  &  Dayton  Ry.  surprised 
its  patrons  with  a  new  coal-handling  plant,  dock  and 
yard  at  Toledo,  the  road's  principal  port  on  Lake  Erie. 
While  transportation  was  closed  the  old  facilities  in  the 
Rossford  district  on  the  Maumee  River  were  replaced. 
There  is  here  now  one  of  the  three  largest  car  dumpers 
in  the  country. 

Yards  and  Dock 

The  work  for  the  new  coal  terminal  involved  the  con- 
struction of  802  ft.  of  concrete  dock,  concrete  founda- 
tions for  the  unloader,  approach  and  run-off  trestles, 
the  relaying  of  the  load  and  empty  yards,  and  the  erec- 
tion of  the  unloader  frame  and  machinery.    The  new 


overload.  It  is  designed  to  dump  40  cars  per  hour; 
but  up  to  49  have  been  handled. 

The  cradle  rail  is  30  ft.  above  the  lake  level,  which  is 
higher  than  normally  seen ;  this  change  is  made  to  reduce 
to  a  minimum  the  amount  of  lift  of  cars  in  the  machine. 

The  chief  new  feature  on  this  machine  is  a  disappear- 
ing mule  for  pushing  the  cars  up  to  the  dumper  platform 
(Fig.  2).  This  necessitates  a  trough  in  the  approach 
track  deep  enough  to  let  the  mule  pass  clown  under 
incoming  railway  cars,  and  a  track  on  the  bottom  as 
well  as  the  top.  Formerly  it  was  necessary  to  wait  for 
the  mule  to  get  back  into  its  pit  before  bringing  in  a 
fresh  car;  with  this  scheme  cars  are  fed  into  the  foot 
of  the  incline  while  the  mule  is  coming  down  underneath 
them. 

There  are  two  switch  gates  operated  by  steam  cylin- 
ders controlled  by  the  reversing  haulage  engines  so  that 
when  the  engines  are  started  hauling  the  mule  is  shifted 


FIG.  1.    THE  TOLEDO  COAL-CAR  DUMPER  OF  THE  CINCINNATI,  HAMILTON  &  DAYTON  RY. 


load  yard  has  a  capacity  for  140  cars  and  the  empty 
yard  for  96  cars.  South  of  the  dock  is  a  classification 
yard  with  a  capacity  for  3000  cars. 

The  dock,  except  at  the  unloaders,  is  of  reinforced 
concrete  on  piles  cut  off  18  in.  below  the  water  line. 
The  front  line  is  of  tongue-and-groove  sheet  piling.  Tie 
rods  run  back  from  the  concrete  to  inshore  deadmen. 
The  section  at  the  unloader  is  of  the  same  general  con- 
struction except  that  a  line  of  battered  piles  is  omitted 
and  the  concrete  is  anchored  to  the  machine-foundation 
slab. 

Design  of  Car  Dumper 

Machines  for  picking  up  and  dumping  coal  cars  are 
ot  new,  but  there  are  few  the  size  of  this  one,  which 
shows  the  latest  practice.  When  the  Pennsylvania,  Nor- 
folk &  Western  and  Baltimore  &  Ohio  roads,  and  other 
large  coal  shippers,  proposed  to  increase  the  capacity  of 
their  cars  from  50  and  75  tons  to  90,  it  became  neces- 
sary to  increase  the  strength  of  the  car  dumpers.  This 
machine  and  its  two  immediate  predecessors  were  there- 
fore built  to  lift  a  total  load  of  110  tons— leaving  lee- 
way to  care  for  possible  100-ton  cars  with  10-per  cent. 


to  the  upper  track,  and  when  the  mule  is  lowered  the 
gates  on  the  incline  are  set  to  drop  the  mule  upon  the 
under  track. 

To  reduce  the  work  required  of  the  dumper  boilers 
and  engines,  counterweights  have  been  added  to  bal- 
ance the  dead-weight  of  the  machine.  There  are  two 
50-ton  boxes  of  iron  punchings  traveling  up  and  down 
on  the  back  of  the  dumper. 

Large  (22x24-in.)  slow-speed  engines  are  used  on  both 
haulage  and  tipple  hoist.  Two  other  engines  serve  the 
coal  pan  and  distributing  chute.  Two  250-hp.  inter- 
nally fired  Scotch  marine  boilers  furnish  steam.  The 
machine  has  a  revolving  trimmer  operated  by  an  elec- 
tric motor;  otherwise  all  the  motions  are  made  by  steam. 

Operation  of  Dumper 

The  cars  come  down  grade  from  a  feed  yard  and  go 
over  the  mule  pit  to  the  dumper  incline,  whereupon  the 
mule  rises  out  of  the  pit,  comes  up  back  of  the  car 
and  pushes  it  up  on  the  tipple.  The  platform  and  car 
are  tilted  sideways,  the  car  being  automatically  gripped 
by  four  large  clamps.  The  maximum  inclination  is 
70  deg. 
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The  coal  is  received  on  a  pan  which  is  lifted  by  screws 
to  follow  the  car.  The  pan  discharges  into  a  chute  and 
an  operator  on  the  pan  directs  the  travel  of  coal  to  dif- 
ferent parts  of  the  boat.  When  the  car  is  empty  the 
cradle  is  returned  to  its  original  position  and  the  up- 
coming loaded  car  pushes  the  empty  off  the  platform 
and  it  runs  down  grade  to  the  storage  yard. 

Construction  and  Erection 

Contracts  for  the  foundations  and  dock  were  let  about 
Nov.  1,  1914,  and  preparations  were  rushed.    The  old 


Stone  and  cement  were  brought  in  by  rail,  and  sand 
by  boat.  The  mixing  plant  was  about  1000  ft.  south  of 
the  car  dumper  and  here  was  equipment  for  heating  all 
the  material.  Concrete  was  hauled  in  bottom-dump 
buckets  on  narrow-gage  flat  cars.  A  boiler  plant  at  the 
unloader  foundations  kept  the  concrete  warm  after  plac- 
ing, so  that  the  weather  never  interrupted  work.  Some 
of  the  concrete  was  placed  while  the  outside  temperature 
was  as  low  as  12  deg.  below  zero. 

The  machine  foundations  were  completed  Feb.  8,  1915 
The  mule-pit  concrete  was  finished  Mar.  7. 


FIGS.  2  TO  5.    DETAILS  OP  TOLEDO  CAR  DUMPER 
Fig.  2-Mule  pit  and  approach  incline.  Pig.  3-Mule.  Fig.  4-Tilted  car,  pan  and  chute.  Fig.  5-Chute  discharging 


and  work  started  the 


plant  was  abandoned  on  Dec. 
next  day. 

Piles  in  front  of  the  old  dock  were  driven  by  floating 
equipment,  using  steam  hammers.  Land  drivers  were 
used  back  of  the  old  dock.  A  tug  kept  the  river  ice 
broken  up  and  clear  of  the  work.  The  unloader  foun- 
dation was  first  laid  and  then  the  dock  piles  nearby  were 
driven.  The  fill  between  docks  was  started  and  the  pile 
driving  pushed  further  along,  then  fill  was  made  to  the 
level  of  the  concrete. 


The  first  structural  member  was  set  Feb  15,  and  the 
erectors  worked  for  a  time  in  two  shifts — early  morning 
to  noon  and  noon  to  night.  In  G5  working  hours  the 
main  frame  was  ready  for  the  riveters,  who  worked  in 
four  gangs  in  the  midst  of  erection  of  other  structural 
material.  By  this  time  the  machinery  began  to  arrive, 
and  its  installation  was  started  along  with  the  piping 
work,  sheeting,  glazing,  etc. 

The  rapid  erection  was  largely  due  to  the  way  in  which 
the  material  was  handled.    The  parts  were  made  up  from 
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the  drawings  of  the  Cleveland  and  Sandusky  machines, 
which  course  saved  time.  A  schedule  was  in  force  giv- 
ing the  time  allowed  for  starting  each  part  of  the  con- 
struction, the  time  for  riveting,  installing  machinery 
parts,  etc.  There  are  about  400  tons  of  structural  ma- 
terial in  the  dumper  and  350  tons  of  machinery. 

The  reconstruction  of  the  railroad  yards  started  Dec. 
6,  1914,  and  was  completed  April  12  when  the  machine 
was  ready.  The  new  elevation  was  about  9  ft.  above 
the  old  and  the  filling  material  was  waste  cinder  and 
slag  hauled  to  the  site  in  standard-gage  cars. 

The  approach  and  run-off  trestles  were  erected  by  the 
substructure  contractor,  the  material  being  formed  near- 
by and  handled  with  a  locomotive  crane. 

The  design  and  construction  of  this  terminal  were  un- 
der the  direction  of  F.  L.  Stuart,  Chief  Engineer,  B.  & 
0.  R.R.,  and  the  work  was  prosecuted  under  the  super- 
vision of  A.  M.  Kinsman,  Engineer  of  Construction,  W. 


portion  of  the  hull  under  water  of  monel-metal  plates, 
using  steel  plates,  however,  above  the  water  line.  Monel 
metal  is  an  alloy  produced  and  marketed  by  the  Inter- 
national Nickel  Co.  and  named  in  honor  of  Ambrose  Mon- 
ell,  its  President.  It  is  an  alloy  containing  about  67% 
nickel  and  27%  copper.  As  might  be  expected  from  these 
chief  constituents,  the  metal  is  highly  resistant  to  corro- 
sion.  It  has  a  strength  about  equal  to  that  of  mild  steel. 

According  to  the  statement  of  the  builders,  it  was  the 
original  intention  of  the  vessel's  designer,  William  Gard- 
ner, to  use  monel  metal  for  the  stem  of  the  vessel,  the 
rudder  frame  and  the  propeller  frame,  as  well  as  for 
the  under-water  plating.  Some  difficulty  was  found  in 
producing  these  parts  in  monel  metal  with  the  necessary 
accuracy  and  freedom  from  warping,  and  it  was  finally 
determined  to  use  steel  for  these  pieces  instead. 

The  framing  of  the  hull  was  of  steel  bulb  angles. 
Monel-metal  rivets  were  intended  to  be  used  in  all  monel - 
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FIG.  6.     PLAN  AND  ELEVATION  OF  NEW  TOLEDO  CAR  DUMPER 


S.  Bouton,  Engineer  of  Bridges,  A.  H.  Griffith,  Assis- 
tant Engineer,  and  P.  Callahan,  Resident  Engineer. 

The  Smith-McCormick  Co.,  of  Easton,  Penn.,  were 
the  contractors  for  substructures  and  trestles.  The 
dumper  was  designed,  built  and  erected  by  the  Wellman- 
Seaver-Morgan  Co.,  of  Cleveland. 

W.  ' 

Ggdl^sumn©  Cofl'2'©sn©s&  Bs^ffimsvges 
HUain  ©If  Y^clht 

A  very  large  new  sailing  yacht,  the  "Sea  Call,"  built 
for  Alexander  Smith  Cochrane,  of  Yonkers,  N.  Y.,  at  a 
cost  said  to  have  been  in  the  neighborhood  of  half  a 
million  dollars,  has  been  so  injured  by  corrosion,  within 
three  months  after  her  launching,  that  she  has  been  dis- 
mantled and  scrapped.  The  case  is  of  especial  interest 
to  engineers,  as  it  is  one  of  the  most  remarkable  instances 
on  record  of  serious  damage  resulting  from  the  galvanic 
action  of  dissimilar  metals  in  a  structure  exposed  to  sea 
water. 

The  yacht  was  intended  by  its  owner  for  ocean  cruis- 
ing. He  desired  to  visit  out-of-the-way  corners  of  the 
world  where  no  facilities  exist  for  dry-docking  or  haul- 
ing vessels  out  of  the  water  to  remove  marine  growths 
from  the  hull.    It  was  therefore  decided  to  build  the 


metal  plates.  In  a  very  few  cases,  however,  steel  rivets 
were  used  by  mistake  in  the  monel-metal  under-water 
plating.  Attention  was  first  attracted  to  the  serious  cor- 
rosion that  was  going  on  by  the  failure  or  total  disap- 
pearance of  one  of  these  steel  rivets.  A  stream  of  water 
entering  through  the  open  rivet  hole  was  temporarily 
stopped  by  a  pine  plug  and  later  by  sending  down  a  diver 
who  put  in  a  steel  bolt  as  a  permanent  repair.  In  a  very 
few  weeks,  however,  this  bolt  was  also  eaten  away.  About 
this  time  it  was  decided  to  haul  the  yacht  out  of  the 
water  to  remove  the  marine  growths  that  had  accumu- 
lated on  the  hull,  for  it  was  found,  contrary  to  the  ex- 
pectation of  the  designers,  that  the  salt  water  had  so 
little  effect  on  the  monel-metal  plates  that  the  hull  rap- 
idly accumulated  enough  "grass"  to  check  the  vessel's 
progress.  The  serious  corrosion  which  had  taken  place 
on  the  steel  parts  under  water  was  discovered  when  the 
hull  was  exposed  to  view. 

The  most  severe  corrosion  took  place  on  the  thin  steel 
rib  which  forms  the  outer  frame  of  the  rudder  (the  rud- 
der itself  being  covered  with  monel-metal  plates).  The 
reason  why  the  corrosion  was  so  severe  here  was  very 
likely  because  of  the  rapid  flow  of  water  across  the  rud- 
der edge,  removing  the  corrosion  as  fast  as  it  took  place 
and  thus  presenting  clean  metal  to  the  action  of  the  elec- 
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trie  current.  A  similar  effect,  almost  as  severe,  took 
place  on  the  steel  stem  of  the  vessel.  Deep  pits  were 
eaten  into  the  steel.  There  was  heavy  corrosion  also  on 
the  steel  propeller-frame  casting  and  rudder  shank. 

The  monel  metal  itself,  as  would  be  expected,  showed 
not  the  slightest  evidence  of  corrosion  anywhere ;  and  had 
the  corrosion  been  confined  to  these  outer  steel  pieces 
described,  they  could  probably  have  been  replaced  at  no 
serious  expense  by  similar  parts  of  monel  metal  and  the 
galvanic  action  thus  terminated.  A  more  serious  situa- 
tion, however,  was  presented  by  the  interior  of  the  vessel. 
It  was  clearly  evident,  from  the  action  on  these  exterior 
steel  parts,  that  as  the  interior  steel  framing  was  con- 
nected to  the  monel-metal  plates,  corrosion  would  be  in- 
evitable there  under  the  action  of  the  bilge  water.  The 
probability  that  this  might  proceed  unnoticed  until  the 
vessel's  structure  would  be  seriously  weakened  was  doubt- 
less the  consideration  that  led  to  the  decision  to  cut  up 
for  scrap  a  vessel  which  had  been  launched  no  longer 
ago  than  last  March. 

The  "Sea  Call"  was  150  ft.  long  on  the  load  water 
line,  with  a  length  over  all  of  214  ft.,  her  bow  having 
an  enormous  overhang.  The  beam  of  the  vessel  was  33 
ft.  6  in.  and  the  draft  was  18  ft.  The  vessel  had  a  heavy 
lead  keel  covered  with  monel  plates  and  in  addition  a 
large  centerboard.  It  was  to  be  equipped  with  a  400-hp. 
internal-combustion  engine  as  auxiliary  power,  but  the 
engine  was  never  installed. 

The  yacht  was  dismantled  at  the  yards  of  her  builders, 
Geo.  Lawley  &  Sons,  at  Neponset,  Mass.  On  Tuesday, 
Aug.  24,  the  hull  was  hauled  out  of  the  water  on  the 
marine  railway  at  the  Lawley  yards,  where  it  was  in- 
spected by  one  of  the  editors  of  Engineering  News. 

The  possibility  of  galvanic  corrosion  occurring  had 
evidently  suggested  itself  to  the  designers  of  the  vessel, 
for  we  are  informed  that  experiments  extending  over 
several  months  were  made  at  the  Lawley  yards  on  plates 
of  monel  metal  and  steel  electrically  connected  and  im- 
mersed in  sea  water.  These  experiments,  we  are  in- 
formed, showed  no  appreciable  corrosion  of  the  steel  and 
no  measurable  current  in  the  wire  connecting  the  plates, 
and  it  was  therefore  deemed  safe  to  proceed  with  the 
construction  of  the  "Sea  Call"  on  the  lines  described. 
The  present  condition  of  the  vessel,  however,  is  indis- 
putable evidence  that  the  conditions  in  the  boat  itself 
were  entirely  different  from  those  which  existed  in  mak- 
ing the  experiments  referred  to.  It  is  doubtless  true 
that  the  area  of  monel  metal  exposed  to  the  sea  water 
being  very  large  in  comparison  with  the  area  of  steel  ex- 
posed, the  corrosion  of  the  steel  was  concentrated. 

It  seems  indeed  strange  that  some  such  action  should 
not  have  been  foreseen  in  view  of  the  large  amount  of 
experience  on  record  as  to  the  effect  of  galvanic  action 
between  steel  and  some  of  the  copper  alloys  when  im- 
mersed in  sea  water.  Monel  metal,  we  are  informed, 
is  almost  identical  with  manganese  bronze  in  its  elec- 
trical relation  to  steel  when  connected  as  a  galvanic  cou- 
ple. In  ships  which  use  manganese-bronze  propellers  it 
has  become  common  practice  to  attach  plates  of  zinc 
to  the  hull.  As  the  zinc  is  more  electro-positive  than 
the  steel,  the  corrosion  due  to  the  galvanic  action  with 
the  manganese-bronze  propeller  is  concentrated  upon  the 
zinc  and  the  steel  is  protected. 

Only  a  few  miles  distant  from  the  Neponset  shipyard  is 
the  Charles  River  dam.    On  the  lock  gates  of  this  dam 


truck  axles  of  manganese  bronze  were  used.  In  Engi- 
neering News  of  Mar.  18,  1909,  Edward  C.  Sherman 
described  the  extensive  tests  which  were  carried  on  to 
ascertain  the  amount  of  galvanic  action  that  would  take 
place  on  steel  and  manganese  bronze  joined  electrically 
and  immersed  in  sea  water.  As  a  result  of  these  tests 
the  steel  portions  of  the  dam  were  protected  from  cor- 
rosion by  wrapping  zinc  sheets  around  the  bronze  axles. 

The  Jewell  water-filter  patent-infringement  suit  (Ira 
H.  Jewell  vs.  City  of  Minneapolis)  was  decided  for  the 
most  part  against  the  city  early  in  August,  1915,  by  the 
United  States  District  Court  for  Minnesota,  Fourth  Di- 
vision. The  original  petition  alleged  infringement  of 
three  patents,  but  was  narrowed  before  the  case  came  to 
decision  by  striking  out  one  patent  entirely  and  some  of 
the  claims  of  the  others. 

The  patent  stricken  out  of  consideration  was  No. 
649,409.  This  was  on  the  combination  with  a  filter  bed 
of  a  filtered  water  chamber  beneath  the  bed,  with  columns 
supporting  the  bed  from  the  bottom  of  the  chamber  and 
means  for  forcing  the  water  up  from  the  chamber  through 
the  bed. 

Patent  No.  649,410,  on  central  control  of  filter  opera- 
tion, was  finally  contested  on  claims  1,  2,  6,  7,  8  and 
9.  Claim  1,  which  was  the  only  one  allowed,  read  as 
follows : 

A  filter  provided  with  a  system  of  controlling  valves  which 
are  provided  with  actuating  devices  located  so  as  to  be  ac- 
cessible for  control  from  a  single  position  of  an  operator. 

The  city  contested  this  claim  on  the  ground  of  antici- 
pation, alleging  that  the  use  of  power-operated  in  place 
of  hand-operated  valves  did  not  constitute  novelty  and 
invention,  but  the  judge,  although  admitting  doubt,  gave 
the  benefit  of  the  doubt  to  the  plaintiff.  The  claims  de- 
nied were  on  a  whole  filter  system  controlled  "from  a 
single  position  of  an  operator." 

The  third  patent  at  issue,  No.  649,411,  was  pressed 
only  as  regards  claim  14,  as  follows : 

A  filter  comprising  a  tank  having  a  tapered  lower  end  and 
an  opening  at  the  bottom  of  the  same,  a  screen  at  the  lower 
end  of  the  tank  in  line  with  said  opening,  a  granular  filter-bed 
within  said  tank,  the  part  of  said  bed  contained  within  the 
tapered  portion  of  the  tank  being  made  of  relatively  large 
granules  whereby  water  passing  upwardly  there-through  in 
washing  the  filter  is  laterally  deflected  so  as  to  be  distributed 
throughout  all  parts  of  the  bed  and  a  screen  interposed  be- 
tween said  larger  granules  and  the  part  of  the  bed  above  the 
same. 

This  claim  the  court  sustained,  regardless  of  the  city's 
claims  of  anticipations  by  Hyatt  and  others.  Although 
not  asserting  that  Jewell  invented  high-velocity  filter 
washing,  the  judge  declared  that  the  arrangement  de- 
scribed in  the  claim  made  such  washing  "a  practical  and 
efficient  process." 

Engineering  Neivs  is  informed  that  the  screens  be- 
tween the  gravel  and  sand  for  holding  the  gravel  in  posi- 
tion during  the  washing  operation  were  discarded  in  the 
12  filters  of  the  Minneapolis  plant  about  a  year  ago  and 
that  neither  screens  nor  substitutes  therefor  were  used 
in  the  four  new  filters  built  since  the  beginning  of  the 
suit. 

The  city  will  appeal  from  the  decision  on  both  patents. 
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Old  StoiPiom  §ew©s°  B^airstts 

A  heavy  rainfall  at  Baltimore,  Md.,  on  Aug.  12  sur- 
charged and  burst  an  old  storm  sewer  in  Patterson  Park, 
flooding  a  swimming  pool  and  adjacent  land.  The  sewer 
was  7  ft.  in  diameter,  with  a  two-ring  brick  arch,  and 
with  only  12  to  18  in.  of  cover  where  the  fracture  oc- 
curred. The  arch  split  and  lifted  along  the  crown  for 
50  ft.,  then  settled  back  in  place  without  entirely  col- 
lapsing. Had  the  cover  been  deeper  it  is  believed  that 
the  sewer  would  have  withstood  the  pressure.  The  swim- 
ming pool  was  drained  and  closed  for  several  days,  thor- 
oughly cleaned  and  again  put  in  use. 

The  burst  sewer  was  built  in  1889  and,  like  other  old 
storm  sewers  in  Baltimore,  was  maintained  by  the  city 
engineer's  department.  It  was  a  branch  of  what  is 
known  locally  as  the  Harris  Creek  drain  and  carried 
the  flow  of  Ogiers  Run.  The  Linwood  Avenue  relief 
drain,  of  12y4xl2y4-it.  horseshoe  section,  now  nearly 
completed  by  the  Baltimore  Rewerage  Commission,  will 
erve  this  district.  For  the  foregoing  information  credit 
is  due  to  Calvin  W.  Hendrick,  Chief  Engineer,  Baltimore 
Sewerage  Commission. 


The  city  of  Erie,  Penn.,  has  employed  the  engineering 
firm  Gannett  &  Reelye,  of  Harrisburg,  Penn.,  to  inves- 
tigate and  report  on  methods  of  preventing  serious  floods 
,in  Mill  Creek  (see  report  of  flood  in  Engineering  News, 
Aug.  12,  1915,  p.  326).  A  force  of  21  engineers  and  sur- 
vevors  is  already  at  work  making  a  complete  topographic 
survey  of  the  creek  and  investigating  possible  reservoir 
sites  and  deflection  schemes  in  the  upper  watershed.  At 
present  there  is  every  prospect  that  the  city  will  go  ahead 
with  construction  when  the  proper  solution  is  determined 
upon. 

H  sum  d  11  a  sag  of  IRaflEwsiy  Ms\aH 

The  Chicago  &  Alton  R.R.  has  placed  a  contract  for 
the  exchange  of  mail  between  trains  and  stations  by  the 
automatic  system  of  the  Hupp  Automatic  Mail  Exchange 
Co.  This  contract  applies  to  the  Chicago  and  St.  Louis 
line,  284  miles,  with  25  mail  stations,  and  the  equipment 
is  expected  to  be  ready  for  service  within  a  few  months. 

Various  automatic  systems  have  been  devised  and  tried 
at  different  times,  with  the  purpose  of  replacing  the  hand- 
operated  catcher  on  the  mail  cars  and  the  practice  of 
throwing  mail  bags  from  the  cars  by  hand,  but  this  is 
believed  to  be  the  first  case  of  the  use  of  such  a  system  in 
regular  service  on  a  long  stretch  of  line. 

Mechanism  on  the  car  automatically  opens  and  closes 
the  door,  swings  out  and  returns  the  catcher,  and  operates 
the  mail-delivery  chute.  The  mechanism  is  put  into 
action  by  a  track  device,  or  trip,  as  the  train  approaches 


the  exchange  point.  The  bags  to  be  taken  are  hung  to 
mail  cranes  in  the  usual  manner,  but  any  number  of  bags 
can  be  taken  at  each  station.  The  bags  delivered  fall 
into  a  trough  alongside  the  track,  thus  reducing  the  lia- 
bility of  damage  to  the  mail.  Both  ordinary  and  parcel 
mail  will  be  handled.  An  experimental  plant  was  in- 
stalled on  this  railway  about  a  year  ago. 

Wi 

The  entire  passenger-elevator  equipment  of  the  Bowling 
Green  Building,  New  York  City,  was  shut  down  because 
of  a  pipe  breakage,  at  noon  on  Rept.  3.  The  seven  ele- 
vators were  of  the  hydraulic  type  manufactured  by  the 
Otis  Elevator  Co.,  and  were  installed  when  the  building 
was  erected,  about  12  years  ago.  The  accident  was  caused 
by  the  breaking  of  a  supply  pipe  between  the  storage 
tank  and  an  operating  valve.    No  one  was  injured. 


A  Wreck  in  Pinnacle  Tunnel,  Vn.,  occurred  recently,  as 
the  result  of  a  broken  rail  on  the  outside  of  an  8-deg.  curve, 
according  to  F.  I.  Cabell,  Chief  Engineer  of  the  Chesapeake  & 
Ohio  Ry.  The  Coal  River  Ry„  on  which  the  tunnel  is  located, 
is  a  branch  line  of  the  C.  &  O.,  which  connects  with  the  main 
line  of  the  latter  at  St.  Albans,  W.  Va.  The  tunnel  is  360  ft. 
long  and  except  for  a  small  portion  of  its  length  at  each  end 
is  lined  with  timber.  The  alignment  through  it  is  an  8-deg. 
curve.  A  train  consisting  of  locomotive,  express  car,  mail-and- 
baggage  car  and  three  coaches  was  moving  eastward  when  it 
struck  the  broken  rail  90  ft.  from  the  west  portal.  The  rail 
was  piped  through  the  center  of  the  head  in  such  a  way  that 
it  could  not  be  detected  by  ordinary  inspection.  Fifty  feet 
east  of  the  point  of  derailment  the  derailed  coaches  knocked 
down  23  lin.ft.  of  timber  lining,  which  allowed  the  timber 
arch  and  packing  above  to  fall  and  crush  one  end  of  one  of 
the  coaches,  resulting  in  serious  injury  to  six  persons. 

Timber-Preserving:  Plants  in  the  United  States  numbered 
122  in  1914,  according  to  a  report  just  issued  by  the  Forest 
Service  Bureau  of  the  Department  of  Agriculture.  Of  these 
plants,  100  were  of  the  pressure-cylinder  type.  The  returns 
received  from  three-fourths  of  the  plants  show  a  consump- 
tion by  them  last  year  of  over  79,000,000  gal.  of  creosote  oil 
and  of  more  than  27,000,00  lb.  of  zinc  chloride,  besides  2,500,- 
000  gal.  of  other  preservatives,  such  as  coal  tar  and  crude  oil. 
Nearly  160,000,000  cu.ft.  of  timber  was  treated,  an  increase 
of  about  7,000,000  cu.ft.  over  1913  and  35,000,000  cu.ft.  over 
1912.  The  rapid  growth  of  the  industry  is  also  shown  by  the 
fact  that  in  1895  there  were  only  15  timber-preserving  plants 
in  the  United  States.  While  the  largest  use  of  timber  pre- 
servation is  for  railway  ties,  the  room  for  further  growth  in 
the  industry  is  indicated  by  the  fact  that  as  yet  only  about 
30%  of  the  railway  ties  used  are  treated  with  preservative. 

The  Outstanding  Contracts  on  the  extensions  to  the  New 
York  Rapid  Transit  system  on  Aug.  1,  1915,  amounted  in 
round  numbers  to  $160,000,000,  and  about  20,000  workmen  are 
engaged.  Over  60  sections  are  now  under  contract,  and  the 
remaining  sections,  about  20  in  number,  will  probably  be 
put  under  contract  before  the  end  of  the  year. 

Bids  for  58  Mi.  of  Construction  Railway,  in  connection 
with  the  Hetch  Hetchy  water-supply  for  San  Francisco,  will 
be  asked  within  the  next  two  months  by  M.  M.  O'Shaughnessy, 
city  engineer  of  San  Francisco.  The  railway  will  extend  from 
the  Hetch  Hetchy  dam  site  to  Rosasco.  The  estimated  cost 
of  the  work  is  $1,800,000,  and  the  contractor  will  be  expected 
to  purchase  iVz  per  cent,  municipal  bonds  to  cover  the  amount 
of  the  contract. 

The  Illinois  Structural  Enginers  Licensing  Law  has  gone 
into  effect,  and  Governor  Dunne  on  Aug.  18  appointed  the 
Board  of  Examiners  for  Licensing  Structural  Engineers,  as 
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follows:  President,  E.  N.  Layfield,  1735  Monadnock  Block, 
Chicago;  secretary,  James  T.  Hanley,  Chicago;  Prof.  Ira  O. 
Baker,  Urbana,  111.;  John  T.  Musham,  Chicago;  C.  C.  Stowell, 
Rockford,  111.  The  regulations  governing  the  examinations 
will  be  made  public  as  soon  as  they  have  been  formulated. 

Traffic  Through  the  Panama  Canal — During  its  first  year 
of  operation,  ending  Aug.  14,  1915,  the  Canal  passed  a  total 
of  1317  ocean-going  vessels  with  an  aggregate  net  tonnage, 
Panama  Canal  measurement,  of  4,596,644,  an  average  of  3490 
net  tons  per  vessel.  The  tolls  earned  were  $5,216,149.  In 
comparison  the  traffic  through  the  Suez  Canal  for  the  calendar 
year  1914  was  4S02  vessels  of  19,409,495  net  tons.  The  total 
receipts  were  125,121,237  francs,  equivalent  at  19.3c.  per  franc 
to  $24,148,399.  There  was  a  considerable  falling  off  in  the 
Suez  Canal  traffic  in  1914  on  account  of  the  war.  The  traffic 
was,  however,  about  4%  times  as  great  as  that  through  the 
Panama  Canal. 

State-Road  Maintenance  in  Virginia  is  something  of  a 
problem  at  this  time  as  there  has  been  no  appropriation  for 
this  purpose  for  the  many  miles  of  state  highways  in  use 
and  under  construction.  State  Highway  Commissioner  G.  P. 
Coleman  is  concerned  over  the  situation.  He  intends  to 
present  certain  bills  to  the  next  general  assembly.  He 
recommends: 

(1)  That  the  present  practice  in  regard  to  jail  prisoners 
be  corrected.  The  law  contemplates  that  these  prisoners  shall 
be  put  on  the  roads,  but  the  present  tendency  is  to  keep  them 
in  jail  where  they  are  of  use  only  in  increasing  the  fees  of 
sergeants  and  jailors.  (2)  That  the  automobile  tax  be  set 
aside  for  the  upkeep  of  roads,  instead  of  for  new  construction. 

The  Production  of  Explosives  in  the  United  States  for  1914, 
exclusive  of  exports,  according  to  Albert  H.  Fay,  of  the  Bureau 
of  Mines,  was  450,251,489  lb.,  as  compared  with  a  trifle  over 
500,000,000  lb.  for  1913.  This  total  comprises  about  206,000,000 
lb.  of  black  powder,  218,000,000  lb.  of  high  explosives  other  than 
permissible  explosives,  and  25,700,000  lb.  of  permissible  ex- 
plosives. This  report  is  the  third  issued  by  the  bureau  relating 
to  the  production  and  distribution  of  explosives.  In  1902  only 
11,300  lb.  of  permissible  explosives  was  used  in  coal  mining, 
whereas  in  the  last  year  19,593,892  lb.  were  used.  The  total 
amount  of  explosives  used  for  the  production  of  coal  in  1914 
was  220,622,487  lb.,  of  which  about  8.9%  was  of  the  permissible 
class. 

To  Reiluce  Cost  of  City  Telephone  Service — With  a  view 
to  determining  whether  any  reduction  in  the  cost  of  tele- 
phone service  in  New  York  City — now  amounting  to  $300,000 
annually — can  be  effected  without  detriment  to  the  public  in- 
terest. Mayor  Mitchel  and  Comptroller  Prendergast  have  di- 
rected that  a  comprehensive  study  of  the  situation  be  made. 
The  investigation  will  be  in  charge  of  the  following  commit- 
tee: Putnam  A.  Bates,  electrical  engineer  of  the  Fire  De- 
partment and  chief  engineer  of  the  Bureau  of  Fire-Alarm 
Telegraph,  chairman;  Michael  R.  Brennan,  superintendent  of 
telegraph  of  the  Police  Department;  Robert  J.  Mclntyre,  su- 
pervising statistician  and  examiner,  and  Chester  M.  Gould,  as- 
sistant engineer  of  the  Department  of  Finance. 

A  Large  Irrigation  System  in  Hawaii,  intended  to  supply 
fresh  mountain  water  to  the  Koloa  Sugar  Co.  on  the  Kauai,  is 
nearly  completed,  according  to  an  announcement  by  A.  P. 
Taylor,  Honolulu,  dated  July  30.  Over  10,000  ft.  of  tunnel  and 
several  miles  of  ditches  are  practically  finished.  The  Waiahole 
tunnel,  7  mi.  long,  which  extends  through  the  Koolau  Range 
near  Honolulu  from  the  windward  side  of  the  Island  of  Oahu 
to  the  leeward  side,  is  rapidly  approaching  completion.  This 
tunnel  was  projected  to  carry  water  from  the  Waiahole  Valley 
to  the  land  of  the  sugar  company,  on  the  leeward  side  of  the 
island.  The  tunnel  construction  is  in  charge  of  Jorgen  Jorgen- 
sen,  a  Danish  engineer,  who  has  built  large  irrigation  systems 
on  the  Island  of  Hawaii,  one  of  which  is  known  as  the  Ham- 
akua  Ditch. 

The  Buffalo  &  Susquehanna  Ry.,  90  miles  long  in  western 
New  York,  was  ordered  to  discontinue  its  operations  by  the 
New  York  Supreme  Court  a  year  ago,  as  noted  in  "Engineer- 
ing News,"  Nov.  5,  1914,  p.  945.  The  protest  of  residents  along 
the  line  of  the  road  to  the  State  Public  Service  Commission 
caused  the  abandonment  of  the  road  to  be  delayed  while 
various  plans  were  canvassed  for  continuing  its  operation. 
It  is  now  announced  that  the  sale  of  the  road  will  take  place 
under  foreclosure  proceedings  on  Sept.  13,  and  that  on  that 
date  the  property  will  be  purchased  by  the  Western  New  York 
&  Pennsylvania  Traction  Co.,  which  operates  a  system  of 
trolley  lines  in  the  region  south  of  Buffalo.  The  new  company 
will  electrify  the  line  and  will  operate  passenger  trains  by 
a  gasoline-motor  locomotive  until  the  electrification  is  com- 
pleted. 

Recovery  of  Secondary  Metals  in  1914,  exclusive  of  iron 
and  steel,  was  valued  at  $57,039,706,  according  to  statistics 
compiled  by  J.  P.  Dunlop,  United  States  Geological  Survey. 


Secondary  metals  are  those  recovered  from  scrap  metals, 
sweepings,  skimmings,  drosses,  etc.,  and  are  so  called  to  dis- 
tinguish them  from  the  metals  derived  directly  from  ore.  The 
reports  of  the  Survey  do  not  include  the  large  quantity  of  iron 
and  steel  remelted,  nor  do  they  include  nickel,  gold,  silver 
and  platinum.  The  value  of  the  re-used  iron  and  steel 
amounts  to  many  millions  of  dollars  annually.  The  recoveries 
of  lead,  zinc,  copper,  tin,  antimony  and  aluminum  in  1914  ag- 
gregated about  287,000  short  tons.  As  these  secondary  metals 
sell  at  prices  only  slightly  lower  than  those  of  new  metals 
and  replace  an  equivalent  quantity  of  primary  metals,  they 
must  be  considered  in  any  estimate  of  stock  available  for  con- 
sumption in  any  year.  Where  a  special  purity  of  a  metal  is 
necessary,  primary  or  virgin  pig  metal  must  be  employed; 
but  secondary  metals  are  used  extensively  in  foundries,  which 
find  this  practice  necessary  in  order  to  compete  for  business. 

The  Two  Public  Service  Commissions  of  New  York  recent- 
ly issued  a  joint  order  for  the  first  time  since  the  commis- 
sions were  established.  The  jurisdiction  of  the  Public  Ser- 
vice Commission  of  the  First  District  is  over  public  utilities 
within  the  boundaries  of  Greater  New  York;  that  of  the 
Commission  of  the  Second  District  is  over  public  utilities  in 
all  the  rest  of  the  state.  The  joint  order  was  issued  as  the 
result  of  a  joint  meeting  of  the  two  commissions  to  consider 
the  removal  of  grade  crossings  on  the  lines  of  the  Harlem 
and  the  New  York,  New  Haven  &  Hartford  railways  just 
south  of  the  New  York  City  boundary  line.  Improvements 
just  north  of  the  city  limits  were  ordered  some  time  ago  by 
the  Commission  of  the  Second  District.  The  joint  order  ex- 
tends these  improvements  southward  inside  of  the  city  limits. 
The  work  involves  the  construction  of  a  viaduct  to  carry  a 
street  over  the  tracks,  the  cost  of  which  will  be  apportioned 
according  to  the  law,  while  the  cost  of  the  remainder  of  the 
work,  including  a  new  station  for  the  Harlem  company  at 
241st  St.,  will  be  borne  by  the  railway  companies. 

The  Railway  System  of  India  has  its  most  eastern  extension 
in  the  new  Southern  Shan  States  Ry.,  lying  north  of  Burma 
and  Siam.  This  is  being  built  to  develop  a  rich  agricultural 
section  and  to  form  a  link  in  the  future  connection  with  the 
railway  system  of  China.  The  new  line  opened  in  1915  extends 
eastward  from  Thazi,  on  the  Burma  Railways  (306  miles 
north  of  Rangoon),  to  Aunghban,  70  miles,  and  is  to  be  carried 
33  miles  further  to  Yawnghwe.  Beyond  this  surveys  have 
been  made  as  far  as  Feng  Tung,  about  270  miles  further.  At 
Thazi  the  elevation  is  525  ft.  above  sea  level,  rising  to  1546 
ft.  at  Lebyin  (38  mi.),  where  commences  a  4  per  cent,  grade 
17  miles  long,  with  two  switchbacks.  The  summit  elevation 
is  4603  ft.  and  then  there  is  a  slight  fall,  Aunghban  being  at 
4214  ft.  Steep  grades  will  be  required  to  bring  the  line  down 
to  Yawnghwe  at  an  elevation  of  2903  ft.  The  railway  is  of 
meter  gage.  The  sharpest  curves  are  17  deg.,  with  transition 
spirals,  and  the  heavy  grades  (4  and  2%  per  cent.)  are  com- 
pensated for  curvature.  Locomotives  of  the  Mallet  type 
(0:6:6:0)  are  used  on  the  heavy  grades.  For  about  30  mi. 
the  line  is  in  a  very  unhealthy  district,  and  a  special  medical 
force  was  organized.  Dispensaries  and  hospitals  were  estab- 
lished along  the  work,  the  construction  camps  were  visited 
daily,  and  during  the  fever  season  the  doctors  administered 
quinine  regularly  to  all  the  .workmen.  At  some  points  water 
had  to  be  piped  for  several  miles  or  brought  long  distances 
by  mules.  The  railway  was  built  for  the  Government  of 
India  by  the  Burma  Railways  Co.,  under  the  direction  of  F.  D. 
Couchman,  Chief  Engineer,  and  is  operated  by  that  company. 


|    EHQUHEEIOMGr  SCHOOL 


Massachusetts  Institute  of  Technology 

The  contract  between  Harvard  University  and  the 
Massachusetts  Institute  of  Technology,  under  which  the 
Harvard  Engineering  School  was  consolidated  with  the 
Institute,  has  been  submitted  to  the  Massachusetts  Su- 
preme Court  in  order  that  the  legality  of  the  contract  may 
be  authoritatively  determined  by  that  body.  As  will  be 
remembered,  an  important  feature  of  this  contract  is  that 
Harvard  turns  over  to  the  Institute  three-fifths  of  the  in- 
come from  the  Gordon  McKay  endowment.  The  trustees 
of  the  endowment,  however,  have  filed  with  the  court  a 
protest  alleging  that  under  the  terms  of  Gordon  McKay's 
will  this  transfer  to  the  Institute  which  Harvard  Univer- 
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sitv  has  agreed  to  make  will  be  illegal  and  void.  Under 
the  terms  of  McKay's  will,  the  income  from  the  fund 
that  he  bequeathed  to  Harvard  University  will  greatly  in- 
crease in  future  years.  The  trustees  under  the  will  have 
already  paid  over  to  the  University  about  $2,000,000,  and 
more  than  $5,500,000  additional  is  now  in  the  trustees' 
hands.  The  final  amount  of  the  endowment,  after  life 
interests  established  under  the  will  have  ceased,  will  ex- 
ceed $22,000,000,  even  if  all  the  income  from  the  endow- 
ment is  spent  by  the  University  and  none  is  reserved  for 
accumulation.  The  amount  at  stake  therefore  is  very 
large. 

The  principal  ground  on  which  the  trustees  attack  the 
transfer  as  illegal  is  that  it  is  contrary  to  the  intentions 
of  the  testator.  The  trustees  declare  that  Gordon  McKay 
during  his  lifetime  was  entirely  familiar  with  the  work 
of  the  Institute  of  Technology  and  was  repeatedly  solicited 
by  persons  connected  with  it  to  intrust  to  the  Institute 
the  management  of  the  educational  endowment  he  pro- 
posed to  create.  He,  however,  deliberately  and  intention- 
ally selected  Harvard  University  instead. 

It  is  further  stated  that  Mr.  McKay  was  on  terms  of 
close  intimacy  and  friendship  with  the  late  Prof.  N.  S. 
Shaler  during  the  years  from  1891  to  1906,  when  the 
latter  was  the  head  of  the  Lawrence  Scientific  School, 
and  it  was  largely  through  Shaler's  influence  that  McKay 
finally  determined  to  make  Harvard  the  beneficiary  under 
his  will.  The  trustees  further  declare  that  it  was  McKay's 
intention  to  have  his  benefaction  used  in  promoting  a  wide 
range  of  scientific  subjects  and  not  be  restricted  to  engi- 
neering and  its  applications,  and  that  the  Harvard  Uni- 
versity authorities  cannot  legally  relinquish  their  juris- 
diction over  a  definite  proportion  of  this  fund  to  the  au- 
thorities of  another  institution. 

Colorado  School  of  Mikes 

The  Joseph  A.  Holmes  Chair  of  Safety  and  Efficiency 
Engineering  has  been  established  in  this  school  as  a  me- 
morial to  the  late  Dr.  Joseph  A.  Holmes,  Director  of  the 
United  States  Bureau  of  Mines. 


iiimiiiiiiiniitt. 


Mr.  O.  H.  Lang  has  been  appointed  Engineer  of  Highways 
of  Thomas  County,  Georgia,  with  headquarters  at  Thomas- 
ville. 

Mr.  William  B.  Bamdford,  M.  Am.  Soc.  C.  E.,  Architect  and 
Consulting  Engineer,  of  Belmar,  N.  J.,  has  been  elected  a 
member  of  the  City  Council  of  Belmar. 

Mr.  N.  Everett  Waddell,  Assoc.  M.  Am.  Soc.  C.  E.,  will  here- 
after be  associated  with  his  father,  Mr.  J.  A.  L.  Waddell,  M. 
Am.  Soc  C.  E.,  in  partnership  under  the  firm  name  of  Waddell 
&  Son,  Consulting  Engineers,  800  Graphic  Arts  Building, 
Kansas  City,  Mo. 

Mr.  R.  T.  Childs  has  resigned  as  Editor  of  the  construction 
news  department  of  "Engineering  News,"  to  take  charge  of  an 
important  real-estate  development  at  Mineola,  Long  Island. 
His  New  York  office  address  is  358  Fifth  Ave.,  Shawmut 
Realty  Co.  He  is  a  civil-engineering  graduate  of  Rensselaer 
Polytechnic  Institute,  class  of  1903,  and  was  formerly  a  mem- 
ber of  the  editorial  staff  of  "Iron  Age."  He  has  been  with 
"Engineering  News"  since  December,  1909,  and  he  originally 
established  the  department  of  market  prices  of  engineering 
materials,  appearing  in  the  first  issue  of  each  month.  Mr. 
L.  V.  Fletcher,  as  head  of  the  business  news  department  of 
the  Hill  Publishing  Co.,  has  assumed  Mr.  Childs'  work.  He 
has  been  with  the  F.  W.  Dodge  Co.  construction  report  agency 
for  10  years,  for  five  years  being  in  charge  of  the  news-gath- 
ering service  of  the  eastern  office. 


Samuel  Todd  Davis,  Jr.,  President  of  the  Locomobile  Co., 
of  Bridgeport,  Conn.,  died  at  Fairfield,  Conn.,  on  Sept.  1,  in 
his  43rd  year. 

William  John  Noonan,  for  20  years  a  member  of  the  Ottawa 
River  Works  Department,  and  later  engineer  for  the  City  of 
Ottawa,  Ont.,  died  recently  at  his  home  in  that  city  from  pneu- 
monia. 

Thomas  W.  Burrows,  formerly  General  Superintendent  of 
the  old  Chicago  &  Erie  R.R.,  died  at  his  home  in  Lima,  Ohio, 
on  Aug.  30,  at  63  years  of  age.  He  was  engaged  in  railway 
work  most  of  his  lifetime. 

Alexander  Wilson,  formerly  Superintendent  of  the  Rail- 
road Department  of  the  Cambria  Steel  Co.,  died  at  Johnstown, 
Penn.,  on  Aug.  30.  He  had  served  as  Mayor  and  Comptroller 
of  Johnstown.    He  was  75  years  old. 

E.  F.  McCrea,  Division  Engineer  of  the  Cleveland  &  Pitts- 
burgh division  of  the  Pennsylvania  Lines,  died  on  Aug.  28  at 
his  father's  home  near  Logansport,  Ind.  Mr.  McCrea  had 
been  in  the  Pennsylvania's  service  since  1899. 

James  W.  Cain,  formerly  Superintendent  of  Highways  of 
the  Borough  of  Queens,  Long  Island,  died  at  his  home  in  Bay- 
side,  L.  I.,  on  Aug.  27,  at  70  years  of  age.  Mr.  Cain  was  a  resi- 
dent of  Bayside  nearly  all  of  his  life  and  was  widely  known 
in  political  circles  in  Queens. 

Griffith  W.  Lewis,  State  Director  of  Railroads  of  New  Jer- 
sey, died  suddenly  from  heart  trouble  at  his  home  in  Burling- 
ton, N.  J.,  on  Aug.  28,  at  51  years  of  age.  He  served  in  the 
State  Senate  in  1910  and  for  many  years  was  identified  with 
Republican  affairs  in  Burlington  County. 

I.  N.  Robinson,  Road  Overseer  of  Ouray  County,  Colorado, 
was  instantly  killed  in  an  automobile  accident  on  Aug.  24.  He 
was  on  his  way  to  Portland  to  inspect  a  bridge  which  was 
being  constructed  there  across  the  Uncompahgre  River.  His 
son,  who  accompanied  him,  was  seriously  injured. 

J.  W.  Harry  James,  a  civil  and  mechanical  engineer,  of  the 
American  Bridge  Co.,  of  Wilmington,  Del.,  died  at  his  home  in 
Chester,  Penn.,  on  Aug.  28.  He  was  born  in  England,  and 
prior  to  his  residence  in  this  country  had  charge  of  various 
engineering  works  in  England,  France  and  Russia.  He  was 
at  one  time  Consulting  Engineer  of  the  Department  of  Public 
Works  of  India. 

John  R.  Graham,  President  of  the  Bangor  (Me.)  Railway  & 
Electric  Co.,  died  on  Aug.  24  at  Intervale,  N.  H.,  while  on 
vacation.  For  many  years  Mr.  Graham  was  a  resident  of 
Quincy,  Mass.,  until  about  10  years  ago,  when  he  moved  to 
Bangor,  and  was  well  known  in  railway  affairs  in  both  cities. 
At  one  time  he  was  President  of  the  old  Boston  &  Quincy 
Railway  Co.  He  was  68  years  of  age  and  10  children  survive 
him. 

Gen.  John  H.  Albin,  of  New  Hampshire,  President  of  the 
Connecticut  River  R.R.,  died  recently.  He  was  a  graduate  of 
Dartmouth  College  and  practiced  law  in  the  State  of  New 
Hampshire  the  greater  part  of  his  lifetime.  For  many  years 
General  Albin  was  a  Director  and  President  of  the  Sullivan 
County  R.R.,  in  the  Connecticut  Valley,  and  was  also  a  Di- 
rector of  the  Vermont  Valley  R.R.,  and  a  Director  and  Presi- 
dent of  the  Concord  Street  Ry.  He  was  a  Director  of  the  Con- 
necticut River  R.R.  and  in  1914  was  elected  President,  to 
succeed  the  late  Lucius  Tuttle. 

John  Haines  Warder,  Assoc.  Am.  Soc.  C.  E.,  Secretary  of 
the  Western  Society  of  Engineer's,  died  at  his  home  in  Chicago 
on  Aug.  30,  at  70  years  of  age.  Mr.  Warder  was  a  graduate 
in  mechanical  engineering  of  the  Polytechnic  College  of  Phil- 
adelphia, and  was  engaged  in  engineering  work  the  most  of 
his  lifetime.  At  one  time  he  was  connected  with  the  Cin- 
cinnati Southern  Railway  System  and  was  engaged  in  bridge 
inspection  at  various  times  at  the  Phoenix  Iron  Works  and  in 
the  cites  of  Detroit,  Pittsburgh,  Edgemoore,  Minn.,  Athens, 
Penn.,  Elmira,  Rochester  and  Chicago.  He  also  had  much  to 
do  with  planning  the  power  and  electric  plants  of  Chicago. 
At  the  time  of  his  death  he  was  Assistant  Engineer  of  the 
Bureau  of  Sewers  of  that  city.  He  had  been  Secretary  of  the 
Western  Society  since  January,  1901. 

William  L.  Ziegler,  Engineer  of  Construction  of  the  Penn- 
sylvania R.R.,  died  Aug.  6.  He  was  born  in  Harrisburg,  Penn., 
Aug.  15,  1847,  and  graduated  from  the  Central  High  Schoot 
Philadelphia,  in  1865.    He  joined  the  engineering  corps  of  the 
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Pennsylvania  R.R.  two  years  later  as  a  chainman.  Having 
served  as  rodman,  levelman  and  transitman,  be  was  promoted 
to  be  Assistant  Engineer  in  1873  In  1875  he  was  appointed 
Assistant  Engineer  of  Maintenance-of-Way,  in  charge  of  the 
construction  of  the  tracks  and  station  in  Pairmount  Park  to 
take  care  of  the  Centennial  traffic  in  1876.  Afterward  he 
became  Engineer  of  Construction  in  charge  of  the  union 
station  and  carsheds  at  Pittsburgh.  In  recent  years  he  had 
charge  of  the  construction  of  some  of  the  most  important 
improvements  made  by  the  railway  company  in  Philadelphia. 

J.  G.  Metcalfe,  formerly  President  of  the  Mexican  Inter- 
national Ry.,  and  recently  consulting  railway  expert  for 
Speyer  &  Co.,  bankers,  of  New  York  City,  died  at  Pocono 
Summit.  Penn.,  on  Aug.  31,  in  his  67th  year.  Mr.  Metcalfe 
was  born  in  Cambridge,  Ohio,  and  started  his  railway  career 
as  a  telegraph  operator.  In  1900  he  was  made  General  Man- 
ager of  the  Denver  &  Rio  Grande  R.R.,  and  later  held  the 
same  position  on  the  Evansville  &  Terre  Haute  R.R.  In  1902 
he  was  appointed  President  of  the  Mexico  International  Ry., 
and  for  a  year,  starting  in  1904,  was  Vice-President  of  the 
National  Lines  of  Mexico.  In  1905  he  became  Vice-President 
of  the  Manila  Railway  Co.,  and  retained  that  position  until 
his  death,  at  which  time  he  was  also  Vice-President  of  the 
Bolivia  Railway  Co.  and  a  Director  of  the  Missouri  Pacific 
R.R.  He  took  an  active  part  in  solving  transportation  prob- 
lems in  South  America,  and  some  years  ago  was  called  to 
London  to  give  expert  advice  on  the  London  Underground 
Railway  Co.'s  problems. 


iiirminiiiiil  iiiiniM  


COMING  MEETINGS 

NEW  ENGLAND  WATER  WORKS  ASSOCIATION 

&•  J"9xt  Convention  in  New  York  City.  Secy.,  Willard 
Kent,  Narragansett  Pier,  R.  I. 

TRAVELING  ENGINEERS'  ASSOCIATION 

NORTHWESTERN  ROAD  CONGRESS 

°Milwauk&  Wis"''  RaPidS'  IOWa'  SeCy-  Jas"  P-  ■ 
NATIONAL   PAVING   BRICK   MANUFACTURERS  ASSOCIA- 

OCOhio."12"    SeCy"  WiU  R  .Blair'  EnSineers  Bldg.,  Cleveland, 

AMERICAN  SOCIETY  OP  MUNICIPAL  IMPROVEMENTS. 
Ai,     ,     4A     Annual    convention    at    Dayton,    Ohio  Secv 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis, Tnd. 

SAN  FRANCISCO  MEETINGS 

INSTITUTE  OP  RADIO  ENGINEERS 

Sept.  13-18.  Secy.,  David  Sarnoff,  71  Broadway,  New  York. 
PAN-AMERICAN  ROAD  CONGRESS 

S\P5t61Nal!auS|Ctr,NEewLY^kVecrftyROad  Bul,der"  Association, 
AMERICAN  SOCIETY  OP  CIVIL  ENGINEERS 

New  York  City."  CharleS  Warren  Hunt,  220  West  57th  St., 

A^EnRI^^SS°«IETY^OP  MECHANICAL  ENGINEERS 

York  City.        y"  "  W>  Rice'  29  West  39th  St-  New 

ASI?^tINFITUJEJ°P  MINING  ENGINEERS. 

York  City  Bradley  Stoughton,  29  West  39th  St.,  New 

A^rRI^>f<INcTITU^ETOF  ELECTRICAL  ENGINEERS 

York  City         '■'  Hutchinson,  29  West  39th  St.,  New 

AMERENAJlNEERSETY    °F    HEATING    AND  VENTILATING 
SeYork6City   Se°y"  J'  J"  BIackmore.  29  West  39th  St.,  New 
AMERICAN  ELECTROCHEMICAL  SOCIETY 

Bethle"hem  SpeynnJ-  W'  Richards'  Lehi»h  University,  South 

NATIONAL  DRAINAGE  CONGRESS 
Sept.  17-21, 

IN£ER^ATIPNAL  IRRIGATION  CONGRESS. 

bept.  jo.    Secy.,  Arthur  Hooker,  Sacramento,  Calif. 

MI£n?G9 nAIiD  METALLURGICAL  SOCIETY  OF  AMERICA 
Sept.  20.  Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York TCity. 

P^enFI?nC^AS^  ASSOCIATION  OF  PORT  AUTHORT TIES. 

ciico,  Calif  Y"  Le°  V-  Merle>  Ferry  Bldg-  San  Fran- 

AMERICAN  MINING  CONGRESS 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 

INTERNATIONAL  ENGINEERING  CONGRESS 

Foxcroft  Rlr£  A«  Ca£teR  Seoy  '  Comm-  of  Management, 
i<oxcrott  Bldg.,  San  Francisco. 


INTERNATIONAL  ASSOCIATION  OF  BRIDGE  AND  STRUC- 
TURAL IRON  WORKERS.  B1KUU 
Sept     20-30      Secy.,    Harry    Jones,    American    Central  Life 
Bldg.,  Indianapolis,  Ind. 
AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS 
Sept.  21  and  22.    Secy.,  P.  M.  White,  Madison,  Wis. 

AMERICAN  SOCIETY  OF  REFRIGERATING  ENGINEERS 
Sept.  23  and  24.   Secy.,  W.  H  Ross,  154  Nassau  St.,  New  York 
City. 

AMERICAN  MINE  SAFETY  ASSOCIATION 

Sept.   23   and   24.     Secy..   H.   M.   Wilson,   Bureau   of  Mines 
Pittsburgh,  Penn. 

AMERICAN  ASSOCIATION  OF  REFRIGERATION 

Sept.  23  and  24.    Secy.,  J  F.  Nickerson,  431  South  Dearborn 
St.,  Chicago.  Ill 

ILLINOIS  GAS  ASSOCIATION. 

Sept.  27.    Adjourned  meeting.    Secy.,  H.  H.  Clark,  72  West 
Adams  St.,  Chicago,  111. 
SAFETY  CONFERENCE. 

Sept.  27-30.     A.  C.  Carruthers.  Vice-Pres.,  Collective  Insur- 
ance &  Universal  Safety  Exhibit,  Mines  and  Metallurgy 
Bldg.,  San  Francisco. 
INTERNATIONAL  GAS  CONGRESS. 

Sept.  27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.  1.    Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 
AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION. 

Oct.  4-9.     Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

AMERICAN      ELECTRIC      RAILWAY  MANUFACTURERS' 
ASSOCIATION. 

Oct.   4-9.     Secy.,  H.  G.  McConnaughy,   165  Broadway,  New 
York  City. 

AMERICAN    ELECTRIC    RAILWAY    ENGINEERING  ASSO- 
CIATION. 

Oct.  4-9.    Secy.,  E.  B.  Burritt,  8  West  40th  St.,  New  York 
City. 

County  Highway  Engineers'  Association — The  ninth  annual 
session  will  be  held  at  Hannibal,  Mo.,  Sept.  13-15.  The  secre- 
tary is  E.  W.  Sheets. 

Pennsylvania  Welfare  and  Efficiency  Congress — The  third 
annual  conference  will  be  held  in  Harrisburg,  Penn.,  Nov.  16 
to  18,  and  the  annual  exhibit  Nov.  15  to  19. 

Engineers  Club  of  St.  Louis — A  reunion  meeting  was  held 
at  the  club  on  Sept.  8,  at  which  several  of  the  members  gave 
their  impressions  of  the  Panama-Pacific  Exposition. 

American  Institute  of  Consulting  Engineers — The  Institute 
has  recently  joined  the  Chamber  of  Commerce  of  the  United 
States  and  claims  that  it  is  the  only  engineering  organization 
which  has  membership  in  that  body. 

Youngstown  Engineers'  Society — The  Youngstown  (Ohio) 
engineers  will  hold  a  picnic  at  Milton  Dam  on  Saturday,  Sept. 
11.  The  trip  to  the  dam  will  be  made  in  automobiles.  The 
Milton  reservoir  is  situated  17  mi.  west  of  Youngstown.  Its 
capacity  is  10  billion  gallons,  length  6  mi.,  greatest  width 
iy2  mi.,  depth  of  water  at  spillway  46  ft.  The  earth-fill  dam 
contains  200,000  cu.yd.    The  secretary  is  L.  P.  Fawcett. 

Canadian  Engineers  representing  the  British  Columbia  and 
Alberta  members  of  the  British  Institution  of  Civil  Engineers, 
the  Canadian  Society  of  Civil  Engineers  and  the  American 
Society  of  Civil  Engineers  have  made  arrangements  with  the 
Southern  Pacific  and  the  Canadian  Pacific  Ry.  companies  for 
special  train  and  steamer  facilities  from  San  Francisco  via 
Victoria  and  Vancouver  and  Calgary  to  Chicago  in  order  that 
the  members  of  the  International  Engineering  Congress  may 
have  an  opportunity  to  view  the  Canadian  Rockies  and  to  visit 
some  of  the  engineering  works  along  this  route.  C.  W.  Allen, 
engineer  of  the  Dominion  Water-Power  Branch,  in  charge  of 
the  water-power  exhibit  in  the  Canadian  pavilon  at  the 
Panama-Pacific  International  Exposition,  has  arranged  to 
make  the  final  preparations  for  the  trip,  and  requests  for 
information  should  be  addressed  to  him. 

National  Conference  on  Concrete  Roadbuilding — The  sec- 
ond national  conference  will  be  held  in  Chicago,  Sept.  15  to 
18,  at  the  Auditorium  Hotel.  The  following  subcommittees 
will  report:  Drainage  and  Preparation  of  Subgrade,  Hector  J. 
Hughes;  Economical  Widths  of  Pavement  and  Shoulders,  J.  J. 
Cox;  Problems  of  Design, .Thickness,  Crown  and  Grade,  Ira  O. 
Baker;  Aggregates,  D.  A.  Abrams;  Handling  and  Hauling  Ma- 
terials and  Water-Supply,  T.  R.  Agg;  Organization  of  Con- 
creting Crew,  H.  P.  Gillette:  Proportions  of  Materials  and 
Consistency  of  Concrete,  W.  S.  Gearhart;  Mixing  and  Placing 
Concrete,  Ernest  McCullough;  Reinforcement,  Richard  L. 
Humphrey:  Joint  Location  and  Construction,  George  A. 
Ricker;  Expansion  and  Contraction,  F.  E.  Turneaure;  Finish- 
ing and  Curbing,  Charles  Whiting  Baker;  Construction  of 
Shoulders  and  Curbs,  A.  N.  Johnson:  Methods  and  Cost  of 
Maintenance,  A.  H.  Hinkle.  Form  of  Specifications,  A.  R.  Hirst; 
Cost  of  Construction,  C.  J.  Benett:  Estimating  and  Inspection 
Problems,  A.  Marston.  The  office  of  the  secretary  is  at  20S 
South  La  Salle  St.,  Chicago. 
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Delay  Electric  Detonators 

Two  detonators  for  use  in  tunnel  driving-,  shaft  sinking, 
etc.,  which  will  set  off  the  various  charges  of  explosives  as 
desired  by  one  operation  of  a  blasting  machine  or  one  ap- 
plication of  electric  current,  are  now  manufactured  by  the 
E.  I.  du  Pont  de  Nemours  Powder  Co.    One  is  called  the  "du 

Pont  Delay  Electric  Blast- 
ing Cap"  and  the  other 
the  "Delay  Electric  Ig- 
niter." They  differ  in  con- 
struction, but  have  the 
same  purpose.  The  caps 
are  made  with  two  de- 
lays, and  are  similar  in 
outward  appearance  to 
the  ordinary  electric  blast- 
ing caps,  except  that  the 
copper  shells  are  slightly 
longer  and  are  covered 
with  a  rubber  tube.  The 
delay  is  accomplished  by 
the  use  of  a  slow-burning 
material  inside  the  shell, 
which  is  ignited  by  the 
electric  current  passing 
through  the  bridge  wires. 
When  this  material  has 
burned  to  the  fulminate 
charge  in  the  shell,  the 
latter  explodes  and  in  turn 
detonates  the  explosive.  In 
use  the  instantaneous  elec- 
tric blasting  caps  are 
placed  in  the  hole  or  set  of 
holes  which  should  be  de- 
tonated first  and  simultan- 
eously, the  first  delays  are  placed  in  the  hole  which  should 
be  detonated  second;  the  second  delays  are  placed  in  the 
holes  to  be  detonated  third.  Ordinary  electric  blasting  caps 
can  be  used  in  dry  work,  but  in  wet  work  the  waterproof 
electric  blasting  caps  should  be  used  in  connection  with  the 
delay  electric  blasting  caps,  the  latter  being  made  on  the 
waterproof  type. 

The  delay  electric  igniter  is  made  with  a  number  of  de- 
lays. It  consists  of  a  small  brass  tube,  into  one  end  of 
which  the  igniting  material,  composition  plugs  and  wires, 
are  inserted  and  fastened.  These  extend  about  half  the 
length  of  the  tube.  Into  the  other  end  is  inserted  a  piece  of 
fuse,  which  touches  the  igniting  material  and  which  is 
clinched  securely  in  the  brass  tube.  The  delay  is  brought 
about  by  using  different  lengths  of  fuse,  the  first  delay  hav- 
ing 2  in.  of  fuse,  the  second  4  in.,  etc.,  the  fuse  length  in- 
creasing 2  in.  for  each  delay.  The  wire  lengths  are  the 
same  as  for  the  regular  electric  blasting  caps. 

*    *  * 

Flexible  Fifth-Wheel  for  Tractor-Trailer 

A  fifth-wheel  attachment  with  unusual  features,  an  appli- 
ance designed  to  convert  any  motor  truck  into  a  tractor  for 
handling  a  two-wheel  trailer,  has  been  put  on  the  market  by 
C.  H.  Martin,  293  Bridge  St.,  Springfield,  Mass.  This  fifth-wheel 


DELAY  ELECTRIC  BLASTING 
CAP  AND  DELAY  ELEC- 
TRIC IGNITER 
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connection,  as  the  accompanying  sketch  shows,  has  a  cross- 
wise hinge  which  gives  longitudinal  flexibility,  thus  per- 
mitting the  vehicle  as  a  whole  to  conform  to  the  unevenness 
of  the  road.  No  longitudinal  hinge  is  provided,  for  the  rea- 
son, it  is  claimed,  that  this  would  permit  sidewise  tipping  of 
the  load  on  curves  or  on  a  crowned  road,  and  thus  interfere 
with  the  stability  of  the  vehicle.  The  Martin  patent  fifth- 
wheel  is  made  of  steel  in  several  sizes  from  an  18-in.  circle 
for  Ford  cars  or  light  runabouts  ($25)  to  a  36-in.  circle  for  5- 
ton  trucks  ($90).  The  top  member  may  be  bolted  to  the  cross- 
bolsters  of  any  wagon  and  the  lower  member  to  the  frame 
of  any  truck. 

*         *  ¥ 

Cloth-Screen  Dust  Arrester 

A  device  for  collecting  dust  from  tumbling  mills,  emery 
wheels,  sand-blast  equipment,  etc.,  was  recently  placed  on  the 
market  by  the  Whiting  Foundry  Equipment  Co.,  Harvey,  111. 
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CLOTH-SCREEN  DUST  ARRESTER 

The  makeup  of  the  arrester  is  shown  in  the  accompanying  view. 
It  consists  of  an  outside  case  or  house  of  heavy  sheet  steel 
in  which  is  located  a  series  of  cloth  screens  that  permit  free 
air  passage.  Air  which  has  passed  through  this  arrester  is 
claimed  to  be  entirely  satisfactory  to  breathe. 

*     *  * 

Automatic  Gas  Street  Lamps 

An  automatic  gas  lighter  has  been  devised  by  the  Auto- 
matic Gas  Lighting  Equipment  Co.,  of  Boston,  Mass.  This  is 
intended  to  take  the  place  of  the  men  and  boys  who  are 
universally  employed  for  lighting  and  extinguishing  gas  street 
lamps.  A  clock  box  is  attached  to  the  Welsbach  lamp  stand- 
ard and  the  clock  mechanism  in  it  operates  a  tripping  lever 
controlling  a  double-acting  valve.  When  the  gas  supply  is 
open  the  pilot  supply  is  closed,  and  vice  versa.  The  pilot 
comes  up  through  a  small  hole  in  the  center  of  the  gas  cap 
and  the  flame  may  be  adjusted  to  use  0.1  or  0.2  cu.ft.  per  hr. 
The  lighting  and  extinguishing  times  are  regulated  by  a  con- 
trol dial  inside  the  clock  box. 

This  device  has  been  used  in  Newton,  Fall  River,  Gardner 
and  Quincy,  Mass.,  and  other  cities  in  from  100  to  1000  umts_ 
It  is  claimed  that  one  man  can  easily  look  after  250  to  300  of 
these  machines  and  lamps,  doing  all  the  inspection,  cleaning, 
winding,  replacing  of  mantles,  etc.  It  is  claimed  that  the  cost 
of  running  a  lamp  so  equipped,  including  labor,  mantles, 
chimneys,  globes,  domes,  clock  repairs,  depreciation  and  in- 
terest at  10  per  cent.,  totals  about  $6  per  annum,  which  is  to 
be  added  to  the  local  cost  of  gas,  which  may  vary  from  $9  to 
$12.  The  cost  of  street  lighting  where  hand  extinguishment 
and  lighting  is  employed  is  in  the  vicinity  of  from  $24  to  $30 
per  annum. 
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SYNOPSIS — First  of  two  articles  on  the  storage 
reservoir  and  dams  of  the  Georgia  Ry.  &  Povjer 
Co.,  supplementing  earlier  notes  on  the  Tallulah 
Falls  high-head  hydro-electric  development.  De- 
sign of  a  reinforced-concrete  dam  with  bulkhead, 
spillway  and  power-house  sections.  Unusual 
grouting  of  deep-lying  fissured  rock  to  prevent 
leakage. 

The  two  reinforced-concrete  dams  at  the  Matins  stor- 
age reservoir  of  the  Georgia  Ey.  &  Power  Co.'s  Tallulah 
Falls  development1  are  of  unusual  interest  because  of 

*2  Wall  St.,  New  York  City. 

»For  the  design  of  the  Tallulah  Palls  hydro-electric  plant 
?.ee  Engineering  News,"  Jan.  29,  1914;  for  notes  on  construc- 
tion difficulties  see  the  issue  of  Apr.  16  1914 


their  features  of  design  and  methods  of  construction.  A 
lew  brief  notes  on  both  aspects  of  the  work  are  given 
herewith. 

The  Matins  reservoir  is  10  mi.  lung  and  has  a  storage 
capacity  of  1,335,000  cu.ft.  It  is  located  at  Lakeniunt. 
Ua.,  some  G  mi.  above  the  intake  works  of  the  Tallulah 
Falls  plant.  In  order  to  dam  the  Tallulah  River,  it 
was  necessary  to  throw  across  it  a  reinforced  dam,  660  ft. 
long  and  90  ft.  high;  and  to  close  a  depression  leading- 
out  of  the  basin,  a  reinforced-concrete  dam,  325  ft. 
long  and  45  ft.  high,  was  built  a  quarter  of  a  mile  down- 
stream from  the  main  dam.  The  location  of  both  these 
structures  is  shown  in  Fig.  2. 

The  main  dam  comprises  a  short  bulkhead  section 
(east  end),  followed  by  a  290-ft.  spillway  section,  then 
by  a  60-ft,  intake  or  power-house  section,  and  finally  by 


FIG.   1.    REINFORCED-CONCRETE   DAM   AT   MATHIS  RESERVOIR 
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a  second  bulkhead  section  ending  in  a  corewall  carried 
into  the  hillside. 

The  spillway  section  consists  of  reinforced-concrete 
buttresses,  18  ft.  c.  to  c,  carrying  upstream  arched  decks 
on  a  slope  of  45  deg.  with  the  horizontal,  and  aprons 


the  cutoff  wall.  The  reinforcement  is  of  lVg-in.  cor- 
rugated bars  placed  4  in.  c.  to  c.  at  the  bottom,  the  spac- 
ing varying  at  higher  elevations  according  to  the  load 
carried.  Near  the  crest  the  reinforcement  is  of  1-in. 
rods.    Equalizing  rods  of  %-in.  diameter  are  laid  longi- 
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D  =  Carpenter  Shop 
E  =  Foot  Bridge 


FIG.  2.    CONSTRUCTION  LAYOUT  FOR  THE  MATHIS  DAMS 


on  the  downstream  side,  as  shown  in  Fig.  3.  The  butt- 
resses, to  save  material,  were  built  in  12-ft.  lifts,  and 
decrease  in  thickness  from  bottom  to  top,  and  from  the 
upstream  to  the  downstream  end.  For  instance,  the  low- 
er lift  of  a  buttress  tapers  from  40  to  32  in.  and  the 
upper  lift  from  24  to  20  in. 

The  spillway  buttresses  are  reinforced  horizontally  at 
lift  elevation  and  vertically  at  cross-strut  points.  Two 
walkways  are  provided  through  the  buttresses,  one  near 


ei  ies9 


FIG.   3.    SLUICEWAY   SECTION,   MATHIS  DAMS 

El.  1610,  leading  from  the  power  house  to  the  gate  valves 
of  the  sluiceways,  and  one  at  El.  1G55. 

Decks,  Aprons,  Crest  and  Sluice 

The  decks  consist  of  reinforced-concrete  arched  slabs, 
free  to  expand  or  contract  horizontally.  They  have  a 
rise  of  18  in.  at  the  crown  and  a  crown  thickness  varying 
from  18  in.  near  the  crest  to  39  in.  at  the  bottom,  near 


tudinally,  24  in.  c.  to  c.  The  decks  were  built  in  lifts 
corresponding  to  the  buttress  lifts,  and  keys  were  pro- 
vided at  the  joints.  Each  deck  rests  on  reinforced 
haunches  cast  with  the  buttress.  To  allow  expansion 
and  to  insure  imperviousness  -^exG-in.  hair-felt  strips 
were  laid  in  hot  asphalt  at  the  seat,  between  the  decks 
and  the  haunches. 

The  aprons  on  the  downstream  side  are  18  in.  thick 
from  top  to  bottom,  reinforced  with  1-in.  rods,  spaced 
7  in.  c.  to  c,  with  equalizing  rods  running  longitudinally. 
No  waterproofing  was  provided  between  the  apron  slabs 
and  the  buttresses,  but  the  abutting  surfaces  of  each  slab 
were  tongued  and  grooved  to  permit  horizontal  and  ver- 
tical expansion. 

The  crest  is  equipped  with  flashboards  located  between 
reinforced-concrete  piers  26  in.  thick,  carrying  a  walk- 
way or  operating  bridge  8  ft.  wide,  as  shown  in  Fig.  5. 
There  are  seven  Stauwerke-type  automatic  flashboards, 
capable  of  discharging  6000  sec.ft.  (50  per  cent,  of  the 
maximum  recorded  discharge)  and  nine  hand-operated 
flashboards.  All  consist  of  leaves  16  ft.  long  and  7  ft. 
high,  hinged  at  the  crest  of  the  dam. 

There  are  three  sluiceways,  two  at  El.  1601,  as  shown 
in  Fig.  4,  and  one  at  El.  1643,  having  a  total  capacity 
of  3500  sec.ft.  with  the  pond  at  maximum  elevation.  Each 
sluiceway  consists  of  (1)  a  tapered  reinforced-concrete 
intake,  protected  by  a  coarse  rack  made  of  35-lb.  rails, 
14  in.  c.  to  c;  (2)  a  48-in.  gate  valve  operated  by  a 
7-hp.  electric  motor,  controlled  from  the  power  house; 
and  (3)  a  60-in.  steel  pipe  %  in.  thick,  carried  on  con- 
crete piers. 

The  gate  valves  are  of  heavy  design,  with  square  bot- 
tom disks  and  heavy  bronze  guides.    Heavy  flaring  cast- 
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ings,  embedded  in  heavy  concrete  blocks,  are  provided 
on  either  side  of  »the  gate  valve. 

In  order  to  protect  the  river  bed  from  erosion,  on 
the  downstream  side  of  the  dam,  a  concrete  submerged 
weir  has  been  provided  100  ft.  downstream  from  the  spill- 
way section,  so  as  to  form  a  water  cushion,  14  ft.  deep, 
in  times  of  heavy  floods.  The  weir  wall,  3  ft.  wide  at 
the  top,  7  ft.  at  the  base,  and  3.5-ft.  high,  is  designed  to 
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made  con+tfv^*) 

InppingX rgj 
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Reinforcement  iW„  v'-  , 
...<)  M&£ 


Column  reinforcement  (l"°  Cor  Bars)  made  continuous  ly  30" lap,  or  mth  Ih'diam  ape  sleere  joint 
for  construction  purposes,  at  lift  elevations .  IS  Bbrs,  bCtoC  at  beam  center  lines  shown. 

Plan  at  Elevation  1595 

FIG.  4.    SPILLWAY  BUTTRESS  DESIGN 

have  a  low  discharge  coefficient.  It  is  built  on  rock 
foundation  throughout,  and  anchored  every  18  in.  with 
1-in.  rods. 

Power-House  Section 

The  power-house  section  of  the  dam  is  shown  in  Fig. 
6.    It  consists  of  three  bays,  between  buttresses  spaced 
20  ft.  c.  to  c.    Provision  has  been  made  for  two  3000-kw. 
units.    The  power  house  is  a  brick 
building  with  steel  columns  on  the 
downstream  side,  carrying  the  roof 
beams  and  the  crane  girders,  the  lat- 
ter being  carried  at  the  upstream  side 
of  the  power  house  on  concrete  brackets. 
The  foundations  and  wheel-pits  are  of 
mass  concrete. 

There  are  two  intake  bays,  each  pro- 
vided with  stop-logs,  fine-trash  racks 
and  14xl4-ft.  steel  headgates,  with 
bronze  guides,  operated  from  a  concrete 
platform  at  El.  1692.  An  18-in.  bypass 
has  also  been  provided  on  each  pen- 
stock to  balance  the  pressure  before 
hoisting  the  gate. 

The  bulkhead  section  consists  of  butt- 
resses, of  uniform  thickness  through- 
out a  lift,  placed  18  ft.  c.  to  c.  and  with- 
out aprons  on  the  downstream  side,  as 
shown  in  Fig.  1.  The  buttress  foot- 
ings were  carried  down  to  rock,  with 
the  exception  of  a  few  buttresses  at  the  west  end,  which, 
on  account  of  the  extreme  depth  of  bedrock,  were  given 
spread  footings. 

Throughout  the  dam  a  concrete  cutoff  wall  was  ear- 
ned down  to  rock  at  the  upstream  side.  Before  laying 
concrete  in  the  cutoff  trench,  drill-holes  were  put  down 


PIG.  5.    AUTOMATIC  FLASHBOARDS  AT  MATHIS  DAM 

at  the  bottom  of  the  trench  and  then  grouted  under  pres- 
sure. 

In  general  these  holes  took  little  grout,  except  at  the 
west  end  of  the  dam,  where  some  trouble  was  experienced 
on  account  of  the  geological  formation  of  the  hill.  Here 
the  cutoff  wall  was  carried  down  as  faj  as  30  ft.  below  the 
original  ground  surface  (see  Fig.  7).  From  there  on,  to 
and  beyond  the  dam,  Lackawanna  steel  sheet  piling  30  ft. 
long  was  driven  through  the  material  overlying  the  rock. 

Gkouting  Fissuked  Rock  ■ 

The  location  of  the  rock  had  been  ascertained  by  driv- 
ing 4-in.  steel  pipes  (with  water  jet  and  by  churning). 
In  general  it  was  found  that  the  underlying  rock  was 
badly  fissured  and  weathered.  As  there  was  some  pos- 
sibility that  leaks  would  develop,  about  3300  ft.  of  holes, 
10  to  30  ft.  deep,  were  put  down  with  steam  and  air 
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FIG.  6. 


SECTION  THROUGH  MATHIS  DAM  AT  POWER  HOUSE 

drills  and  then  grouted  under  60-  to  90-1  b.  pressure. 
About  2300  sacks  of  cement  were  thus  used  with  a  little 
sand  added  when  the  grout  was  absorbed  too  freely. 

This,  however,  was  not  considered  sufficient,  as  there 
was.  always  the  chance  that  a  vertical  hole  would  miss 
\ertical  seams.    Therefore  a  shaft  50  ft.  deep  was  sunk 
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at  the  west  end  of  the  dam,  on  the  downstream  side.  As 
it  was  anticipated  that  drilling  and  grouting  would  be 
carried  on  while  the  reservoir  was  filling  up,  the  bracing 
and  sheeting  was  made  strong  enough  to  resist  the  full 
hydrostatic  pressure.  The  shaft  was  driven  through  soft 
material  easily  picked  for  the  first  40  ft.  Below  this  ele- 
vation blasting  had  to  be  resorted  to  in  order  to  excavate 
a  working  chamber  8x17x8  ft.  The  shaft  was  made  6x8 
ft.  in  the  clear  and  timbered  with  lOxlO-in.  posts  and 
caps  and  3-in.  sheeting.  The  voids  beyond  the  lagging 
were  grouted.  Diamond-drill  holes  varying  in  length 
from  50  to  290  ft.  were  put  down  at  various  angles,  as 
shown  in  Fig.  7. 

Some  1400  ft.  of  4-in.  holes  were  drilled,  the  bits 
giving  a  3-in.  core.  Progress  varied  from  10  to  30  ft. 
per  24  hr.  (two  shifts),  according  to  the  hardness  of  the 
material  penetrated.  Frequently  during  drilling  a  flow 
of  3  or  4  gal.  per  min.  would  spout  out  of  the  collar  of 
a  hole,  but  no  serious  inrush  of  water  ever  occurred. 


the  reinforcement  had  an  ultimate  strength  of  not  less 
than  80,000  lb.  per  sq.in. 

The  following  unit  stresses  were  allowed: 


Bearing  power  of  rock  for  buttress  footings 

Bearing  power  of  hardpan   

Buttresses,  compression   

Buttresses,  direct  shear   

Deck  and  apron,  compression   

Deck  and  apron,  tension   

Deck  and  apron,  shear 


7bp_gf  Dam,  F//695 


/Bottom  of  Cutoff  Wall 


Tons  per  Sq.Ft. 
15 

3 

Lb.  per  Sq.in. 
300 
100 
600 

0 
75 

Steel  reinforcement,  tension   14,000 

The  structure  required  23,700  cu.yd.  of  excavation; 
33,600  cu.yd.  of  concrete  and  1,908,200  lb.  of  steel  rein- 
forcement— about  56  lb.  of  steel  per  cubic  yard — were 
used.  The  largest  amount  of  concrete  laid  per  week  was 
1073  cu.yd.,  and  the  largest  weight  of  steel  87,400  lb. 

Engineers  and  Contractors 

The  writer  was  in  charge  of  the  design  of  this  dam 
and  supervised  its  construction.  C.  G.  Adsit  was  in  gen- 
eral charge  of  construction  work  at  the  Mathis  reservoir; 

with  H.  T.  Hartwell  as  resident  engi- 
neer. The  late  John  Birkinbine  was 
retained  as  consulting  engineer.  The 
whole  Tallulah  River  development  of 
the  Georgia  Ry.  &  Power  Co.  was  de- 
signed by  C.  O.  Lenz,  Chief  Engineer. 
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FIG.  7.    DIAMOND  DRILL  HOLES  FOR  GROUTING  FISSURED  ROCK 

With  the  reservoir  at  maximum  elevation  the  total  leak- 
age into  the  shaft  never  exceeded  10  gal.  per  min.  No 
bits  or  diamonds  were  lost.  This  work  was  done  at  a 
cost  of  about  $4.50  per  lin.ft.  for  drilling. 

The  holes  were  grouted  under  a  pressure  of  from  60 
to  80  lb.  per  sq.in.  with  neat  cement  grout  mostly.  Us- 
ually a  hole  would  be  drilled  a  short  distance,  and  then 
grouted,  then  cleaned  out  and  redrilled.  A  cement  core 
could  be  recovered  after  20  hr.  when  the  hole  was  not 
cleaned  out.  About  29,000  gal.  of  grout  was  forced  into 
the  holes,  the  upper  part  of  these  absorbing  more  than 
the  lower. 

The  total  leakage  at  the  west  end  of  the  dam  never 
exceeded  200  gal.  per  min.  with  the  reservoir  at  max- 
imum elevation;  it  was  finally  reduced  to  a  negligible 
amount. 

Concrete  Proportions  and  Stresses 

The  buttresses,  piers  and  abutments  were  made  of 
1:3:6  concrete,  the  stone  passing  through  2l/2-in.  mesh. 
The  decks,  crest,  apron,  beams  and  bridges  were  made  of 
1:2:4  mix,  the  stone  passing  a  2-in.  mesh.    The  steel  for 


Much   has   been   heard   in  recent 
months  of  processes  for  the  production 
of  gasoline  fuel  for  internal-combustion 
engines  out  of  heavier  petroleum  oils. 
Most  of  these  processes  seem  to  be  modi- 
fications of  the  fundamental  scheme  to 
"crack"  the  heavier  oils  into  the  more 
volatile  hydrocarbons  with  the  deposi- 
tion of  excess  carbon  in  the  treating 
retorts.    One  process  (described  by  the 
inventor,  A.  M.  McAfee,  before  the 
American  Institute  of  Chemical  En- 
gineers in  San  Francisco,  Aug.  25, 
1915)  differs  radically  from  these  others  in  that  high 
pressure  is  not  employed  on  the  stills  and  high-boiling 
oils  are  broken  down  into  lower-boiling  oils,  which  are 
sweet-smelling,  water-white  and  saturated  for  hydrogen. 
Valuable  heavy  oils  are  produced  as  desired,  and  the  car- 
bon is  deposited  in  a  granular  mass  easily  handled.  The 
process  has  been  tried  out  with  success  by  the  Gulf  Re- 
fining Co.,  of  Bayonne,  N.  J. 

In  practical  operation,  any  kind  of  crude  petroleum  is 
distilled  to  remove  gasoline  and  kerosene  or  to  free  it  of 
moisture.  Anhydrous  aluminum  chloride  is  added,  and 
the  mixture  is  brought  up  to  boiling  in  a  still  with  stirrer. 
The  distilling  vapors  are  held  to  350°  F.  or  under,  to  pre- 
vent the  aluminum  chloride  passing  over  to  the  condenser. 
The  distillate  is  a  mixture  of  gasoline,  solvent  oil  and 
kerosene  which  are  later  separated  by  fractionation.  No 
treatment  is  given  them  except  washing  with  alkali. 

The  results  with  a  Texas  crude  oil  show  17.8%  gasoline, 
13%  gas  naphtha,  8.7%  kerosene,  17.1%  gas  oil,  25.6% 
lubricating  oil,  no  asphaltic  residue  and  a  loss  of  17.8%. 
The  usual  process  yields  4.3%  kerosene,  52%  gas  oil, 
25.5%  lubricating  oil,  and  12i/2%  asphaltic  residue. 
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ftion  at 

By  Charles  B.  Breed* 


SYNOPSIS — Projects  for  the  elimination  of 
grade  crossings  of  the  Boston  &  Maine  R.R.,  at 
Lynn,  Mass.,  included  both  track  elevation  and 
track  depression.  The  former  was  adopted,  at  first 
for  two  tracks  and  later  for  four  tracks.  A  feat- 
ure of  the  work  was  the  crossing  of  a  public  square 
in  the  center  of  the  city.  The  bridges  are  of  steel, 
with  concrete  decks,  and  have  the  columns  and  ex- 
terior girders  masked  with  concrete.  A  concrete- 
arch  viaduct  runs  through  the  station  grounds. 
Some  open-deck  bridges  have  been  given  a  solid 
floor  of  plank  and  roofing  paper.  The  history  and 
development  of  the  project  as  now  carried  out  are 
described,  as  are  also  the  methods  of  carrying  on 
the  construction. 

The  city  of  Lynn,  Mass.,  11  mi.  north  of  Boston,  has  a 
population  (1915)  of  about  100,000,  and  an  assessed 
value  of  real  and  personal  property  of  $90,000,000.  The 
Boston  &  Maine  B.B.  line  through  Lynn  before  its  ele- 
vation was  from  5  to  20  ft.  above  mean  high  tide.  It 
was  proposed  to  abolish  eight  crossings  on  the  main  line 


Square  to  the  east  had  already  been  provided  with  high- 
way  overpasses,  except  at  Chatham  St.  The  situation  is 
shown  by  the  plan  and  profile,  Fig.  1. 

History  of  the  Project 

In  July,  1901,  the  city  engineer  (the  late  George  I.  Le- 
land)  was  instructed  to  prepare  alternative  plans  for  the 
abolition  of  grade  crossings  by  depression  and  by  eleva- 
tion of  tracks.  His  report  showed  that  in  1901  at  Central 
Square  about  30,000  people  and  2500  vehicles  crossed  the 
tracks  daily,  and  that  the  gates  were  down  about  3y2  hr. 
between  6  a.m.  and  11  p.m.  At  Washington  St.  about 
7000  people  passed,  at  Market  St.  13,000,  and  at  Pleas- 
ant St.  about  5000.  The  gates  were  down  at  this  last 
crossing  for  7  hr.  out  of  17,  and  between  2  and  3  p.m. 
they  were  down  45  min.  in  the  hour.  In  general  this 
street  was  closed  to  traffic  about  half  of  the  time,  as  it 
was  located  at  the  throat  of  the  Market  St.  freight  yard. 

Five  studies  were  made  and  estimated  as  follows :  Main 
line  elevation,  $1,141,700  ;  main  line  depression,  $2,905,- 
777;  Saugus  branch  elevation,  $418,320;  Saugus  branch 
depression,  $635,875;  Saugus  branch  relocation,  $304,- 
942.  The  city  adopted  the  main  line  track-elevation  plan. 
The  railway  also  advocated  track  elevation;  but  its  plan 
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PLAN  AND  PROFILE  OF  TRACK  ELEVATION  ON  THE  BOSTON 


&  MAINE  R.R.  AT  LYNN,  MASS. 


and  seven  on  the  Saugus  branch,  both  double-track  roads, 
with  respectively  about  150  and  40  regular  trains  daily. 
All  of  the  crossings  on  the  Saugus  branch  were  grade 
crossings.  On  the  main  line,  those  in  West  Lynn  were 
grade  crossings,  while  all  of  the  crossings  from  Central 

Pro'lessT'^^Ran^av^En.^^0?11  8tl  *Zston'  Mass-  and 
Institute  of  Technololy.  Engmeer]n&    at    the  Massachusetts 


called  for  lower  headroom  and  steeper  approach  grades  on 
the  streets,  and  for  open-floor  bridges  throughout.  Cen- 
tral Square  is  the  industrial  center  of  Lynn,  the  transfer 
point  of  all  street-car  lines,  and  contains  the  best  business 
buildings.  To  have  an  open-floor  railway  viaduct  200  ft. 
long  across  Central  Square  was  by  no  means  desirable. 

It  was  inadvisable  to  change  the  street  grade  to  any 
extent  at  Central  Square,  on  account  of  the  value  of  the 
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land  and  buildings.  This  resulted  in  an  elevation  of  18 
ft.  for  the  railway,  bringing  it  to  the  grade  of  the  Silsbee 
St.  bridge  over  the  tracks.  The  railway  proposed  to  close 
this  street  and  provide  only  a  foot  subway ;  but  the  city 
objected  to  this,  as  14,000  people  daily  passed  through 
Silsbee  St.  The  city  petitioned  the  Superior  Court  to 
appoint  a  special  grade  crossing  commission,  which  made 
its  report  in  1906.  It  held  that  Silsbee  St.  should  be 
closed,  that  public  security  and  convenience  did  r  >t  re- 
quire the  immediate  elimination  of  any  crossings  on  the 
Saugus  branch,  and  that  two  crossings  on  the  main  lino 
could  be  left  to  a  later  time. 

This  report  was  opposed  so  strongly  by  the  city  that 
the  Massachusetts  Railroad  Commission  returned  it  for 
further  consideration.  The  next  report  was  made  in  1909 
and  was  the  same  as  the  first,  except  that  it  recommended 
the  two  extra  crossings  on  the  main  line.  In  the  mean- 
time, however,  the  railway  had  agreed  that  a  street  in 
substitution  for  Silsbee  St.  should  be  built  when  neces- 
sity arose  for  it,  the  railway  to  pay  65%  and  the  city 
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FIG.  2.     CENTRAL  SQUARE  BRIDGE  AND  VIADUCT  THROUGH 
STATION  GROUNDS,  LYNN,  MASS. 


35%  of  the  cost.  The  Railroad  Commission  approved  the 
report  and  the  Superior  Court  made  it  a  decree.  Con- 
struction was  started  in  September,  1909,  at  Commercial 
St.  in  the  west  end  and  at  Chatham  St.  in  the  east 
end  of  the  city. 

About  this  "time  the  New  York,  New  Haven  &  Hart- 
ford R.R.  obtained  control  of  the  Boston  &  Maine  R.R. 
and  proposed  to  four-track  the  line  through  Lynn,  pur- 
chasing land  for  this  purpose  at  a  cost  of  nearly  $1,000,- 
000.  To  a  committee  of  citizens  Mr.  Mellon,  president 
of  the  railway,  expressed  himself  in  favor  of  track  de- 
pression, were  it  not  for  the  expense  already  incurred 
for  track  elevation.  This  was  early  in  1911.  The  munic- 
ipal council  then  voted  to  assume  the  entire  cost  up  to 
that  date  (about  $624,000),  and  introduced  a  bill  in  the 
Legislature  for  a  four-track  depression  project. 

The  railway  company  at  that  time  estimated  the  cost 
at  $4,495,000  for  double-track  depression  and  $1,412,000 
for  double-track  elevation.    The  writer,  representing  the 


city,  estimated  the  cost  at  $3,500,000  and  $1,500,000  res- 
pectively. The  railway  alone  was  to  pay  the  cost  in- 
cidental to  the  two  additional  tracks. 

The  city's  bill  was  not  passed.  The  railway  having 
purchased  land  for  additional  width  of  its  location,  as 
already  noted,  then  proposed  a  bill  modifying  the  two- 
track  plans  provided  for  by  the  court  decree  so  as  to  al- 
low for  four  tracks.  The  city  took  this  opportunity  to 
require  that  the  construction,  headroom,  street  ap- 
proaches and  bridges  should  be  satisfactory  to  the  city. 
The  new  act  was  drawn  up  jointly  by  representatives 
of  the  railway  and  of  the  city,  and  was  passed  by  the  Leg- 
islature in  1912. 

This  act  provided,  briefly,  as  follows:  (1)  A  four- 
track  elevation,  with  grade  practically  in  accordance  with 
the  report  of  1909  ;  (2)  Silsbee  St.  to  have  a  subway  the 
full  width  of  street;  (3)  solid-floor  bridges  to  be  used, 
except  at  five  streets  where  the  bridges  already  had  been 
fabricated  or  erected;  (4)  new  highway  bridges  to  be 
built  at  Green,  Fayette  and  Chestnut  St.,  with  brick  pav- 
ing instead  of  plank  floors,  and  to  be 
maintained  forever  by  the  railway ;  ( 5 ) 
the  bridges  at  Market,  Washington, 
and  Silsbee  St.,  and  Central  Square, 
and  the  steel  viaduct  through  the 
station  grounds  to  have  the  girders  and 
columns  masked  with  concrete. 

The  Central  Square  bridge  and  the 
viaduct  through  the  station  grounds 
were  required  to  be  in  accordance  with 
a  new  plan  which  was  presented  with 
the  act.  This  plan  gave  a  minimum 
of  columns  in  the  square  and  a  more 
attractive  viaduct.  It  will  be  seen 
from  Fig.  2  that  the  four  tracks  across 
Central  Square  are  crossed  by  one  dou- 
ble-track bridge  flanked  on  each  side 
by  a  single-track  bridge,  the  lengths 
of  span  and  positions  of  girders  being 
accommodated  to  the  street  plan  and 
street-railway  track  layout.  Beyond 
this,  a  viaduct  with  arched  spans  ex- 
tends to  the  station. 

The  act  provided  also  that  the  rail- 
way should  pay  for  all  changes  in  over- 
head bridges  and  approaches  east  of 
the  station,  and  that  the  cost  of  a  two-track  elevation 
should  be  divided  among  the  railway,  the  city,  the 
Commonwealth  and  the  street  railway  company.  All  ad- 
ditional cost  incidental  to  two  extra  tracks  to  be  paid  by 
the  railway. 

The  Present  Work  and  Its  Cost 
The  work  is  now  practically  completed  as  a  two-track 
elevation,  but  its  expansion  into  a  four-track  line  has  not 
been  fully  accomplished  owing  to  the  financial  condi- 
tion of  the  railway.  The  total  cost  to  date  is  about  $3,- 
000,000  (exclusive  of  the  railway's  additional  right-of- 
way)1.  About  half  of  this  is  chargeable  to  the  two-track 
system,  and  has  been  paid  for  as  follows:  The  Boston  & 
Maine  R.R.,  65%  ;  the  city,  10%;  the  Commonwealth, 
17%%;  and  the  Bay  State  St.  Ry.  Co.,  7y2%. 

The  expense  to  the  railway,  including  its  extra  land  for 
widening,  will  probably  reach  $3,500,000,  which  is  a  large 
outlay  in  view  of  the  company's  financial  difficulties. 
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And  unfortunately  its  benefits  cannot  be  realized  without 
additional  expense.  At  Salem,  5  mi.  east,  is  a  single- 
track  tunnel  in  the  heart  of  the  city.  At  Chelsea,  be- 
tween Lynn  and  Boston,  the  road  has  a  double-track  line 
with  several  dangerous  grade  crossings.  It  will  cost 
about  $6,000,000  to  complete  a  four-track  system  from 
Boston  to  beyond  Salem,  where  two  important  branches 
leave  this  division. 

Fig.  1  shows  a  plan  and  profile  of  the  work.  The  rail- 
way approached  originally  from  Boston  on  the  level  and 
at  5  ft.  above  mean  high  water.  From  Commercial  St. 
to  Market  St.  it  rose  on  a  grade  of  0.20%,  and  thence 
at  1%  to  Central  Square.  The  latter  grade  was  the 
maximum  for  the  division  and  seriously  affected  freight 
traffic.  It  often  caused  very  slow  movements  across  the 
square,  involving  serious  delays  to  street  traffic  (includ- 
ing fire-department  delays).    From  the  station  eastward 


clone  by  hand  shoveling  and  teams.  Many  of  the  dwel- 
lings were  so  near  the  street  line  that  they  had  to  be 
shored,  which  was  accomplished  without  settlement. 
When  the  two  additional  tracks  were  constructed  in  1914, 
one  on  each  side  of  the  old  double-track  system,  tempor- 
ary trestles  were  first  constructed  across  the  street,  and 
later  replaced  by  permanent  bridges.  Typical  views  of 
the  construction  work  within  the  city  are  shown  in  Fig.  3 
with  explanatory  notes  appended. 

In  the  work  at  Commercial  St.,  the  tracks  were  first 
thrown  far  enough  to  the  south  to  admit  of  constructing 
a  two-track  abutment.  Then  the  street  was  excavated, 
and  as  this  proceeded  the  tracks  were  also  depressed  to 
the  grade  of  the  new  underpass,  pedestrian  traffic  only 
being  maintained  on  the  streets.  When  the  northerly 
half  of  the  abutments  was  completed  the  traffic  was 
turned  onto  the  new  elevation.    A  temporary  runoff  east 


PIG.  3.    TYPICAL  VIEWS  OF  CONSTRUCTION  WORK.  BOSTON  &  MAINE  R.R.  TRACK  ELEVATION  AT  LYNN 
westA^om°R\nf>f^n1SUfr0iL,Sh^Pard  St-\  temporary  low-level  tracks  at  the  left  and  elevation  at  the  right     B  •Looking' 
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there  was  a  rising  grade  of  0.32%  for  2000  ft.,  followed 
by  a  level  stretch.  The  other  1%  grades  can  be  elimi- 
nated at  no  great  cost,  and  0.7%  is  assumed  as  the  max- 
imum future  grade  for  this  division.  The  old  alignment 
was  followed. 

The  profile  shows  also  the  track-elevation  project  of 
the  special  grade-crossing  commission  (which  was  re- 
jected) and  the  track-depression  project  of  the  city. 
The  latter  would  have  affected  all  the  large  sewers  and 
lowered  the  railway  nearly  to  low-tide  level,  requiring 
waterproof  construction. 

Methods  of  Construction 
The  general  method  of  handling  the  work  was  as  fol- 
lows: At  Chatham  St.  the  two  main-line  tracks  were 
first  raised  6  ft.  under  traffic.  Piles  for  two  tracks  were 
then  driven  and  the  tracks  supported  on  the  trestle.  The 
street  was  closed  to  team  traffic  and  the  excavation  was 


of  Commercial  St.  brought  the  elevated  tracks  to  the 
old  grade  again  at  Shepard  St.  The  next  season  the 
main-line  tracks  from  Commercial  St.  to  Market  St.  were 
thrown  to  the  south  far  enough  to  permit  the  building  of 
the  retaining  walls  on  the  north  side  throughout  this  dis- 
trict. 

These  walls  were  partly  constructed  when  work  was 
held  up  on  account  of  the  introduction  into  the  Legis- 
lature of  an  act  which  seemed  destined  to  change  the 
type  of  construction  since  it  called  for  track  depression. 
During  this  time  the  railway  purchased  a  large  amount  of 
property  between  Commercial  St.  and  Central  Square,  so 
that  before  work  was  resumed  it  was  possible  to  demolish 
several  buildings  and  to  throw  the  tracks  from  West  Lynn 
to  Central  Square  still  further  to  the  south.  This  al- 
lowed not  only  the  construction  of  the  northerly  wall  but 
also  the  placing  of  filling  adjacent  to  this  wall  sufficiently 
wide  for  two  tracks. 
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The  traffic  tracks  were  moved  smith  far  enough  be- 
tween Market  St.  and  Central  Square  to  admit  of  con- 
structing, not  only  the  northerly  wall,  but  also  a  two- 
track  trestle  (one  track  at  a  time)  through  this  narrow 
district  (Fig.  3).  At  Central  Square  the  traffic  tracks 
were  thrown  toward  the  south  a  considerable  distance, 
which  permitted  the  construction  of  a  permanent  viaduct 
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FIG.  4.     SOLID  FLOOR  CONSTRUCTION;  CENTRAL 
SQUARE  BRIDGE  SPANS 

for  three  tracks  from  the  Square  through  the  station 
grounds  to  Silsbee  St.,  and  the  runoff  thence  toward 
Green  St. 

By  Aug.  9,  1913,  all  westbound  traffic  was  carried  on 
the  elevated  structure  supported  on  permanent  bridges  or 
earth  fill,  except  from  Central  Square  to  Market  St. 
Then  the  trestle  for  east-bound  traffic  was  constructed  be- 
tween Market  St.  and  Central  Square  on  the  site  of  the 
old  low-level  temporary  westbound  track,  and  traffic  was 
thrown  onto  the  new  elevated  track.  The  temporary 
low-level  tracks  were  then  taken  up,  and  the  abutments 
at  the  various  streets  were  extended  to  four-track  width 
and  the  walls  on  the  south  side  were  constructed. 

The  widening  out  of  the  embankment  was  done  from 
the  eastbound  traffic  track.  The  fill  between  Market  St. 
and  Central  Square  was  made  from  the  trestle,  prin- 
cipally at  night  and  on  Sundays  on  account  of  the  large 
amount  of  regular  traffic.  The  caps  and  stringers  of  the 
trestle  only  were  reclaimed.  The  bridges  on  the  main 
line  were  erected  for  two  tracks  before  the  traffic  was 
turned  onto  the  high  level. 

The  runoff  of  the  Saugus  branch  was  raised  entirely 
under  traffic,  both  tracks  being  in  operation  during  the 
construction.  After  the  tracks  had  been  raised  to  their 
full  height,  piling  was  driven  at  Bennett  St.,  the  excava- 
tion made  and  abutments  constructed,  while  the  railway 
traffic  was  carried  on  the  two-track  pile  trestle. 

Details  of  Bridges 
All  bridges  were  of  the  plate-girder  type.  The  floor 
systems  were  field  riveted.  Seven  of  the  spans  in  the 
Central  Square  bridge  were  100  to  115  ft.  in  length;  and 
the  steel  in  this  bridge  weighed  1483  tons.  Special  der- 
rick cars  were  used  for  handling  these  girders,  the  larger 
ones  being  placed  at  night. 

Fig.  4  illustrates  the  type  of  floor  for  the  solid-floor 
railway  bridges.  The  concrete  masking  put  on  the  out- 
side girders  is  shown  in  Fig.  5.  Much  of  this  work  was 
done  during  the  winter  time;  steam  coils  were  introduced 


into  the  forms,  which  were  packed  with  straw  to  keep  the 
concrete  from  freezing.  The  Central  Square  bridge  floor 
had  674  cu.yd.  of  concrete  and  1806  sq.yd.  of  waterproof- 
ing. The  masking  of  the  outer  girders  required  738 
sqjd.  at  the  contract  price  of  $4.25  per  sq.yd.  That  on  the 
Market  St.  bridge  (Fig.  5)  cost  $935;  Washington  St. 
bridge,  $493;  and  on  the  station  viaduct  and  Silsbee  St. 
bridge,  $3638. 

None  of  the  bridges,  except  at  Silsbee  St.  and  Bennett 
St.,  had  curb  columns.  In  the  former  case  they  could 
not  be  avoided  because  the  station  platform  extended 
across  the  street,  so  that  the  girders  had  to  be  shallow 
and  therefore  of  short  span.  Bennett  St.  is  in  the  out- 
skirts of  the  city,  near  the  new  freight  yard,  and  the 
city  agreed  to  the  cheaper  construction  in  this  place. 

The  remaining  railway  bridges  were  of  open-floor  con- 
struction, and  under  the  act  it  was  necessary  to  provide 
these  with  watertight  decks.  To  meet  this  condition  the 
railway  constructed  a  watertight  wood  deck  of  special  de- 
sign on  the  steel  flooring.  The  construction  is  shown  in 
Fig.  6,  hut  the  floors  have  not  been  in  use  long  enough  to 
give  conclusive  evidence  as  to  their  success. 

The  ties  are  7x10  in.,  12  ft.  long,  with  4-in.  oak  blocks, 
carrying  the  track  rails  and  guard  rails.  The  open  spaces 
are  'covered  with  two  layers  of  tongued  and  grooved 
planking,  secured  by  iron  straps  and  screws.  Between  the 
two  courses  of  planks  are  layers  of  felt,  each  mopped 
with  coal-tar  pitch.  The  openings  at  each  side  between 
the  floor  and  the  girders  are  closed  by  inclined  sheathing 
in  the  plane  of  the  gusset  plates.  This  consists  of  two 
layers  of  %-in.  matched  boards  with  a  layer  of  roofing 
between  them. 

The  highway  bridges  had  steel  floor-beams  and  wood 
stringers,  carrying  4-in.  hard-pine  plank  covered  with 


FIG.  5.    TRACK  ELEVATION  STRUCTURES 
AT  LYNN,  MASS. 

A— Steel   bridge   over  Central   Square.     B— Concrete ;  viaduct 
through  station  grounds.    C— Steel  bridge  over  Market  St. 
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iy2  in.  of  coal-tar  pavement  and  waterproofing.  On  this 
was  a  1-in.  sand  cushion  for  the  brick  pavement  which 
was  grouted  with  cement.  . 

The  bridges  were  constructed  by  the  New  England 
Bridge  Co.,  Shoemaker  Bridge  Co.,  Boston  Bridge  Co., 
Phoenix  Bridge  Co.,  Pennsylvania  Bridge  Co.  and  Amer- 
ican Bridge  Co.  The  price  for  this  steel  work  erected 
averaged  3.264c.  per  lb. 

Concrete  Work,  Filling  and  Stations 
The  retaining  walls  and  abutments  were  of  gravity 
section,  made  with  1:3:6  concrete.  No  permanent  piles 
were  used  on  the  project.  The  filling  was  principally 
sand  and  gravel,  obtained  from  Peabody  and  Newbury- 
port  with  hauls  of  9  mi.  and  27  mi.  respectively.  The 
gravel  trains  were  equipped  with  air-operated  dump  cars, 
the  spreading  being  done  entirely  by  band.  There  were 
practically  no  delays  to  regular  train  traffic  throughout 
the  entire  period  of  construction. 

The  freight  yards  have  been  ballasted  with  gravel.  The 
main-line  tracks  have  stone  ballast,  hard-pine  ties,  Wol- 
haupter  tie-plates,  continuous  rail  joints  and  85-lb.  rails. 
There  were  only  six  private  industry  tracks  leading  from 
the  main  track.  All  of  these  were  retained,  some  by 
building  trestles  on  the  owners'  property  and  others  by 
sidetracks  on  the  railway  right-of-way. 

The  filling  was  done  by  the  railway  company.  The 
walls,  abutments,  station  extension  and  viaduct  arches 
were  built  and  most  of  the  street  work  was  done  under 
contract  by  T.  Stuart  &  Son  Co.,  of  Newton,  Mass.  The 
Chatham  St.  project  was  carried  through  under  a  sepa 
rate  contract  by  the  Farnum-Hanscom  Co.,  of  Boston. 
A  few  special  contracts  were  let  for  remodeling  the  Lynn 
station  and  for  special  street  pavement  improvements. 
The  unit  prices  paid  T.  Stuart  &  Son  Co.  on  this  work 
were  as  follows : 

Excavation,  earth,  per  cu.yd   4ft  rn 

Excavation,  rock,  per  cu.yd  %  ?n 

Concrete  masonry,  plain  1:3:6,  per'  cu  yd K7K 
Concrete  masonry,  reinforced,  ptr  cu  yd ,? 
Bar  reinforcement  in  place,  per  lb  nS 

Wcv!ti)00penrS  sfc°ydayCheS  (5"P'y  ***  a"d  ' tar  'c°»l 

Masking  of  bridges.'per  s'q'.y'd'  Vac 
Granolithic  sidewalks,  per  sq  yd 

Furnishing-  and  laying  brick  sidewalks,'  per'  sq  yd 120 

r»-m.  trap-rock  macadam  roadways,  per  sq  yd  «n 

Laying  stone  block  paving,  with  sand  joints  "per'sa  vd  inn 

Ff,™fXf  J°lnt5  ?f  ^tone  block  pavements,  per  sq.yd  20 

per  sq  yd  an  .  first"class  sto"e  block  pavement, 

fi-in.  concrete  foundation  for 'pavement,'  p'er'  sq'fV  '  "  HI 

Manholes  and  catch  basins,  each.                      1    7  ' 

New  curbstones  in  place,  per  lin.ft. .  .'  '.  .' qn 

Resetting  curbstones,  per  lin  ft   i,n 

6-in.  sewer  pipe  furnished  and  laid,  per  Yinift 5n 
?-"?•  sewer  pipe  furnished  and  laid,  per  lin  ft 1  'In 

10-in.  sewer  pipe  furnished  and  laid,  per  lin.ft'.:  !   \  \\ ".  \  \  i  60 

The  West  Lynn  and  the  East  Lynn  stations  are  small 
buildings  built  at  the  level  of  the  elevated  tracks  and  ap- 
proached by  stairs  and  inclined  driveways.  The  Lynn 
station  had  originally  two  buildings,  but  the  eastbound 
building  was  torn  down  and  moved  to  another  city  The 
westbound  building  was  left  at  its  original  grade,  and  its 
mam  waiting-room  was  extended  so  as  to  pass  under  the 
elevated  tracks,  with  stairway  approaches  to  the  island 
platforms.  The  extension  of  the  waiting-room  alone  in 
this  action  cost  about  $51,000,  whereas  the  total  cost  of 
station-buildmg,  alterations,  including  new  platforms 
awnings,  etc.,  was  $106,000:  This  work  was  all  done  on  a 
cost  plus  10%  basis,  figured  on  the  labor  and  materials 
with  no  charge  for  plant  or  superintendence. 

Parallel  to  and  on  the  south  side  of  the  railway  be- 
tween Central  Square  and  Silsbee  St.,  is  Mt.  Vernon  St 
l*ig.  2).    This  originally  had  an  up  grade  of  about 


3i/2%  from  Central  Square  io  the  overpass  at  Silsbee 
St.  The  depression  of  Silsbee  St.  so  as  to  pass  under 
the  railway  introduced  a  bill  with  its  summit  midway 
along  Mt,  Vernon  St.  with  a  3y2%  grade  on  each  side. 
This  hill  was  cut  down,  and  a  practically  level  street 
made,  50  ft.  in  width,  which  with  the  20-ft.  driveway  in 
the  station  grounds  resulted  in  a  way  70  ft.  wide.  The 
city  entered  into  a  special  contract  with  the  railway  in 
connection  with  this  project,  which  included  improved 
street  pavements  and  some  improvements  in  the  station 
grounds.  The  city  agree  to  pay  35%  of  the  cost  of  that 
portion  of  the  additional  work  which  was  done  .upon  the 
street  alone,  including  grade  damages,  and  the  railway 
agreed  to  pay  the  remaining  65%.  The  total  additional 
cost  of  this  project  was  $16,400. 

Another  special  agreement  was  made  between  the  rail- 
way and  the  city  with  respect  to  Bennett  St.  Origi- 
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FIG.  6.    WATER-TIGHT  DECK  FOR  OLD  OPEN-DECK 
BRIDGES  IN  LYNN,  MASS. 

nally  this  did  not  cross  the  Saugus  branch,  but  the  rail- 
way was  raised  to  permit  of  extending  the  street.  The 
railway  agreed  to  pay  for  this  additional  raise  and  bridge 
construction,  the  city  to  pave  Bennett  St.  from  Commer- 
cial St.  to  the  new  freight  yard. 

Engineers 

The  work  was  done  under  three  successive  chief  engi- 
neers of  the  Boston  &  Maine  R.E. :  H.  Bissell,  J.  P. 
Snow  and  A.  B.  Corthell,  the  present  Chief  Engineer. 
The  construction  work  was  successively  in  charge  of  L.  C. 
Lawton  (now  City  Engineer  of  Haverhill,  Mass.),  F.  C. 
Shepherd,  Engineer'  of  Construction  of  the  Boston  & 
Maine  P.P.,  and  G.  L.  Huckins,  Division  Engineer  of 
Construction.  The  Resident  Engineer  for  the  railway 
was  J.  A.  Parant,  The  bridges  were  designed  by  B.  W. 
Guppy,  Bridge  Engineer  of  the  Boston  &  Maine  R.R. 
The  Commonwealth  was  represented  by  H.  W.  Hayes, 
Chief  Engineer  of  the  Massachusetts  Public-Service  Com- 
mission. The  Bay  State  Street  Ry.  was  represented  by 
David  Curtin,  Engineer  of  Maintenance  of  Way,  and  L. 
B.  Reilly  and  F.  B.  Walker,  Assistant  Engineers.  The 
municipality  was  represented  by  Wm.  L.  Vennard,  City 
Engineer,  and  the  writer,  acting  as  consulting  engineer." 
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SYNOPSIS — Some  interesting  comparisons  of 
traffic  censuses  made  in  1912  and  in  1915,  showing 
the  growth  in  vehicular  traffic  and  the  decreases  in 
pedestrian  and  trolley  traffic  at  Broad  and  Market 
St.  accomplished  by  rerouting  trolley  cars. 


Three  years  ago  a  traffic  census  was  taken  in  Newark, 
N.  J.,  chiefly  with  the  end  in  view  of  effecting  some  relief 
to  the  traffic  congestion  at  the  corner  of  Broad  and  Mar- 
ket St.,  the  city's  main  thoroughfares.  A  second  similar 
census  has  just  been  completed,  which  offers  many  in- 
teresting comparisons  and  shows  some  of  the  relief 
effected.  For  an  account  of  the  1912  census  the  reader  is 
referred  to  the  article  by  F.  Van  Z.  Lane,  in  Engineering 
News,  Sept.  12,  1912. 

The  police  department  has  used  and  is  using  these 
censuses  to  regulate  traffic  and  to  determine  points  where 
traffic  policemen  are  needed.    The  engineering  depart- 


Forms  were  provided  for  the  enumerators  so  that  all 
of  these  data  were  easily  recorded.  The  field  notes  were 
tabulated  upon  daily  sheets  by  the  amounts  of  traffic  in 
15-min.  intervals,  so  that  it  is  possible  to  tell  specifically 
the  character  and  amount  of  traffic  at  any  or  all  points 
during  any  period  of  the  day. 

Observations  were  not  made  on  Saturdays,  Sundays, 
holidays  or  on  rainy  days,  thus  avoiding  abnormal  con- 
ditions. The  counts  were  also  made  at  the  same  time  of 
year  as  those  of  1912  for  equitable  comparison. 

An  attempt  was  made  to  count  for  an  entire  week  at 
one  point  in  order  to  determine  the  daily  traffic  variation. 
Owing  to  extremely  inclement  weather  conditions  which 
prevailed  last  spring  this  was  impossible.  However, 
counts  were  made  on  seven  different  clear  days  at  one 
point,  and  the  results  obtained  are  shown  in  Table  I. 

It  will  be  noticed  in  this  count  that  no  great  difference 
occurs  in  traffic  on  the  different  days,  a  maximum  dif- 
ference of  30%  being  noted  in  pedestrian  travel  on 
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FIG.  1.    TRAFFIC  FOR  ONE  HOUR  ON  BROAD  ST.,  NEWARK,  N.  J., 
BETWEEN  COURT  AND  FRANKLIN  ST. 

Showing  approximate  distribution  of  traffic  on  the  cross-section  of 
the  street — a  new  wood-block  pavement 


ment  is  using  the  figures  in  some  instances  as  a  basis 
for  determining  the  type  of  pavement.  Tbe  board  of  as- 
sessment and  revision  of  taxes  is  using  the  data  in  mak- 
ing tax  assessments.  These  uses  of  the  traffic  censuses 
are  of  course  additional  to  those  of  the  City  Plan  Commis- 
sion, which  made  the  counts  with  an  aim  to  devising 
proper  means  for  traffic  distribution  in  the  business 
section. 

The  completed  count  took  approximately  two  weeks 
to  accomplish  with  30  special  employees,  although  inclem- 
ent weather  conditions  and  torn-up  pavements  extended 
the  time  on  a  few  counts  one  or  two  weeks  longer.  There 
were  107  places  throughout  the  city  where  observations 
were  taken  for  a  period  of  10  hr. — 8  a.m.  to  6  p.m.  The 
observation  points  were  upon  thoroughfares  where  the 
greatest  proportion  of  travel  occurs.  Counts  were  made 
always  in  the  middle  of  the  block  to  avoid  confusion  at 
street  intersections  and  to  observe  accurately  the  total 
traffic  passing  through  the  street. 

At  each  point  note  was  made  of  the  volume,  character 
and  direction  of  pedestrian  and  vehicular  traffic.  Vehic- 
ular traffic  was  classified  according  to  character  and 
weight,  that  is,  whether  the  vehicle  was  drawn  by  one,  two, 
three  or  four  horses,  with  iron  tires  or  rubber  tires ; 
whether  it  was  a  pleasure  automobile  or  a  small  or  large 
motor  truck.  Weights  were  determined  according  to 
whether  the  vehicle  was  empty,  half  full,  or  loaded. 


FIG.     2.    TRAFFIC     FOR     ONE     HOUR  ON 
SPRINGFIELD  AVE.,  NEWARK,  N.  J. 

Showing  distribution   over  cross-section  with 
old  granite  blocks  in  poor  condition 
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Monday  and  Tuesday.  The  counts  for  Saturday  and  Sun- 
day do  not  compare  favorably  with  those  of  the  other 
days  of  the  week.  Monday  is  the  heaviest  day  of  the  week 
in  pedestrian  travel. 

TABLE  I.    VARIATION  IN  DAILY  TRAFFIC 


Day  Date 

Sunday   4-18-15 

Monday   4-19-15 

Tuesday   4-27-15 

Wednesday...  4-  7-15 

Thursday  .  .  .  4-29-15 

Friday   4-30-15 

Saturday   5-  1-15 

A  chart  was  made  showing  the  totals  of  each  kind  of 
traffic  at  the  several  observation  points  for  1912  and  1915, 
also  the  total  increase  or  decrease  and  percentages  of 
increase  or  decrease.  While  pedestrian  traffic  throughout 
the  city  increased  9.16  per  cent.,  vehicular  travel  in- 
creased 23.84  per  cent.  These  figures  are  an  indication 
of  increased  activity  despite  the  present  business  depres- 
sion. According  to  the  recent  state  census  the  population 
increased  only  slightly  over  3  per  cent,  during  this  period. 

Observation  points  showing  an  increase  or  decrease  in 
excess  of  30%  in  either  vehicular  or  pedestrian  traf- 
fic were  plotted  on  a  map  to  indicate  their  comparative 
locations.  Of  these,  there  were  five  points  where  pedes- 
trian traffic  decreased  and  49  points  where  it  increased. 
There  were  four  points  where  vehicular  traffic  decreased 
and  35  points  where  it  increased. 
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The  points  of  excessive  decrease  in  pedestrian  traffic 
are  explained  by  the  rerouting  of  the  trolley  ears  and 
interruptions  to  traffic  because  of  construction  work.  The 
points  of  excessive  decrease  in  vehicular  traffic  are  all 
explained  by  increases  on  parallel  thoroughfares  because 
of  new  pavements  or  because  of  construction  work.  The 
many  points  of  excessive  increase  in  pedestrian  traffic 
are  the  result  both  of  rerouting  trolley  cars  and  of  the 
normal  increase  of  population.  The  points  of  excessive 
increase  in  vehicular  travel  are  in  consequence  of  new  and 
better  pavements  and  of  the  large  total  increase  in  vehicu- 
lar traffic. 

Table  2  shows  the  comparative  counts  of  traffic  at  the 
intersection  of  Broad  and  Market  St.  in  1912  and  1915. 

TABLE  2.    TRAFFIC  AT  BROAD  AND  MARKET  ST.,  1912  AND  1915 

Between  Vehicles  Cars  Pedestrians 

M    ,       ai    /T,X  ,  1912       1915  1912       1915       1912  1915 
Market  St.  (E.)  Beaver 

and  Broad  St   2,277      3,636  1,955       1,697     68,253  41,550 

Market  St.  (W.)  Halsey 

and  Broad  St   2,252      3,261  1,517       1,664     77,036  72,556 

Broad  St.  (S.)  Mechanic 

and  Market  St   4,052      6,0.52  1,097       1,245     52,109      53  547 

Broad  St.  (N.)  Bank  and 

Market  St   4,210      5,974  1,535      1,255     82,493  72,071 

Total   12,791     18,923      6,101      5.861  279,891  246,724 

Percentage  of  increase 

or  decrease   +47.99%  --3.98%  —11.85% 

These  results  are  doubly  interesting  since  this  is  the 
busiest  point  in  Newark  and  reputed  to  be  one  of  the 
busiest  corners  in  the  country.  The  decrease  in  pedes- 
trian traffic  resulted  from  the  recent  rerouting  of  the  trol- 
ley cars,  while  the  increase  in  vehicular  traffic  was  caused 
by  the  new  wood-block  pavement  on  Broad  St.  as  well  as 
by  the  normal  increase  of  the  city.  The  recent  rerouting 
of  the  trolley  cars  was  designed  especially  to  relieve  con- 
gestion at  this  intersection. 

The  actual  decrease  in  pedestrian  traffic  at  this  point 
is  not  to  be  deprecated,  since  this  corner  long  ago  reached 
the  saturation  point,  and  the  rerouting  of  the  trolley  cars 
has  helped  to  spread  the  surplus  traffic.  Vehicular  traffic 
at  this  point  will  undoubtedly  continue  to  increase  until 
other  channels  are  provided  for  it. 

The  increases  in  all  kinds  of  traffic  verify  the  previous 
assertions  of  the  City  Plan  Commission  that  the  growth  of 
the  city  is  taking  place  chiefly  to  the  south  and  west, 

A  comparative  analysis  of  the  total  vehicular  traffic  in 
1912  and  1915  is  shown  in  Table  3,  which  also  shows 
the  actual  number  of  each  type  of  vehicle  counted  and 
the  percentage  of  increase  or  decrease. 

TABLE  3.    TOTAL  VEHICULAR  TRAFFIC;  1912  AND  1915 
Iron        Motor       Auto-      Rubber  Street 
Tires       Trucks     mobiles      Tires        Cars  Total 

ff*|   69,471       15.322      72,463        7,342      43,483  208,081 

1912   79.823        5,065      34,016      10,338      3S.755  167,997 

{,nc  or1dec   —10,352    +10,257  —38,447     —2,996      +4,728    +40  084 

Percentage   12.97%  202.51%  113.03%    28.98%    12  20%  23  840% 

While  the  decrease  in  the  number  of  horse-drawn  iron- 
tired  vehicles  is  at  first  rather  surprising,  it  will  be  noticed 
that  the  increase  in  the  number  of  motor  trucks  corre- 
sponds closely  to  this  decrease,  which  is  an  indication  that 
business  is  really  on  the  increase,  since  a  motor  truck  car- 
ries considerably  more  than  the  horse-drawn  vehicle.  The 
average  weight  of  motor-truck  traffic  is  3.66  tons  per 
vehicle  as  against  2.22  tons  per  vehicle  of  the  horse-drawn 
type.  Table  4  gives  the  total  number  and  weights  of 
motor  trucks  and  iron-tired  vehicles. 

TABLE  4.    COMMERCIAL  VEHICLES  AND  WEIGHTS;  1912  AND  1915 
Iron  Tires       Weights     Auto  Trucks  Weights 

\q\i   79,823        183,273.75  5,065  22,752  00 

1915   60.471        154,428.75  15^22  56,12^5 

PercZtZ To10^i2      -28'S«.00       +10,2.57  +33.366.25 
entage 12  °7%  18.68%      202.51%  146.59% 


Table  5  shows  that  a  larger  number  of  small  motoT 
trucks  are  evidently  being  used  than  formerly,  since  the 
average  weight  is  decreasing. 

TABLE  5.    AVERAGE  WEIGHT  PER  VEHICLE 

1912  1915  DilTerence 

Iron  tires.    2.28  tons       2  22  tons  0  06  tons 

Motortrucks   4.49  tons       3  06  tons         0.83  tons 

The  decrease  in  horse-drawn  rubber-tire  traffic,  which 
is  usually  of  the  pleasure-vehicle  type,  is  greatly  offset 
by  the  enormous  increase— 113%— in  automobile  traffic, 
which  includes  runabouts,  touring  cars  and  limousines 
only.  The  count  was  completed  before  the  advent  of  the 
so-called  "jitney  bus,"  some  200  of  these  having  subse- 
quently appeared  in  the  city. 

The  increase  in  street-car  traffic  is  a  clear  indication  of 
added  service  (12%),  which  corresponds  favorably  with 
the  total  increase  in  pedestrian  travel  (9%). 

The  proportions  of  different  kinds  of  vehicular  traffic 
in  the  city  in  1912  and  1915  is  shown  in  Table  6. 

TABLE  6.    CHARACTER  OF  VEHICULAR  TRAVEL;  1912  AND  1915 

1912  1915 

Total  Per  Cent.  Total  Per  Cent. 

Iron-tire..                                79,823  47.5  69,471  33  4 

Motortrucks                            5,065  3.0  15  322  7  4 

Automobiles                            34,016  20.2  72,463  34  8 

Rubber  tires                            10,338  6  1  7,342  3  5 

Streetcars                              38,755  23.2      ^    43,483  20  9 

167,997  100.0         208,081  100  o 

Innumerable  conclusions  could  be  drawn  from  a  study 
of  the  figures  at  hand.  A  statement -of  general  conditions 
and  conclusions  concisely  stated  follows: 

Vehicular  traffic  in  the  city  increased  23.84%. 

Pedestrian  traffic  in  the  city  increased  9.16%. 

Trolley  traffic  in  the  city  increased  12.20%. 

Horse-drawn  traffic,  which  decreased  12.97%,  is  be- 
ing supplanted  by  motor  trucks,  which  increased 
202.51%. 

Automobile  traffic  increased  113.03%. 

Rerouting  of  trolley  cars  decreased  pedestrian  traffic 
at  Broad  and  Market  Sts.  11.85  per  cent.,  while  there  were 
corresponding  increases  on  Broad  St.  and  Park  Place 
in  the  vicinity  of  Central  Ave.,  also  at  Market  and  Mul- 
berry Sts.  New  pavement  on  Broad  St,  caused  an  increase 
of  slightly  over  50%  in  vehicular  traffic  on  that  thor- 
oughfare. 

Figs.  1  and  2  illustrate  the  approximate  position  taken 
by  vehicles  in  two  wide  thoroughfares,  one  with  a  good 
pavement  and  one  with  a  poor  pavement.  The  designa- 
tions indicate  the  center  of  the  vehicle.  Standing  vehicles 
it  will  be  noticed  are  responsible  for  lack  of  travel  close 
to  curbs.  The  illustrations  are  a  clear  indication  of  where 
the  Avear  of  pavement  is  to  be  expected. 

E.  P.  Goodrich,  of  New  York  City,  is  consulting  engi- 
neer of  the  commission  ;  under  his  general  supervision, 
the  traffic  work  was  in  charge  of  A.  B.  Cozzens,  assistant 
engineer,  and  the  writer. 

H 

Material  Rejected  Under  Test  by  the  Pennsylvania  R.H 
System  is  reported  for  certain  classes  in  a  recent  bulletin 
The  following  table  Rives  the  acceptances  and  rejections  in 
one  year  in  six  of  the  more  important  classes: 

Quantity  Quantity 
Tested  Rejected 

Steel   castings    (pounds)   77,700,000  500,000 

Steel  wheels  (number)   128,000  4,000 

Axles    (number)   165,000  8,000 

Bar    iron    (pounds)   150,000,000  6,000,000 

Air  brake  hoses    (number)   635,000  85,000 

Cotton  waste    (pounds   3,800,000  400,000 

The  total  value  of  supplies,  materials  and  purchased  equip- 
ment tested  and  inspected  in  a  representative  year  exceeds 
$SO,000,000,  and  the  cost  of  making  these  tests  is  a  little  more 
than  one-half  of  1%  of  that  value. 
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The  irrigation  system  of  the  Dominguez  Water  Co.  in 
southern  California  is  an  interesting  example  of  central 
pumping-station  development.  The  Dominguez  Rancho, 
one  of  the  old  Spanish  grants,  about  14  mi.  south  of 
Los  Angeles,  contains  approximately  20,000  acres  of 
highly  productive  land.  One  part  (A  on  accompanying 
map)  was  irrigated  by  individual  electric  motor-  or  gas 
engine-driven  centrifugal  pumps  with  a  lift  of  not  more 
than  25  ft.  Another  part  (B)  was  partly  irrigated  by 
vertical  gas-engine  centrifugal  pumps  with  a  lift  of  from 
75  to  125  ft.  to  the  surface.  Under  some  land  (C)  there 
are  no  water-bearing  gravels  at  a  depth  that  would  allow 
of  economical  irrigation. 

Considering  the  low  lift  and  the  long  pipe  lines  neces- 
sary, it  was  found  more  economical  to  continue  irrigation 
on  the  "A"  lands  as  before  and  to  install  a  system  for 
the  "B"  and  "C"  lands  only.  During  the  preliminary 
work  4000  acres  were  sold  for  the  industrial  city  of  Tor- 
rance.1 A  stipulation  was  made  that  water  should  be 
supplied  to  the  city  by  the  Dominguez  pumping  station. 
No  changes  in  the  plans,  beyond  the  design  of  the  piping 
system,  were  required,  as  it  is  a  well-known  fact  that 
when  an  agricultural  district  becomes  a  residential  and 
manufacturing  district,  in  general  the  same  amount  of 
water  (say  one  miner's  inch  to  71/>  acres)  is  required. 

Wells  and  Canal 

The  water  supply  is  taken  entirely  from  wells  and 
raised  to  the  surface  by  air  lifts.  Steam-pumping  engines 
serve  the  irrigation  lines.    Six  wells  (see  map)  lie  east 


FIG.  1.    IRRIGATION  LINES  ON  DOMINGUEZ  RANCHO 

of  the  pumping-station  site  and  a  second  line  of  six  wells 
was  drilled  in  a  northerly  direction  along  the  bed  of  the 
Los  Angeles  river.  The  six  wells  on  the  east  and  west 
line  from  the  station  are  shallow,  being  approximately  100 
ft.  deep  with  the  water  level  standing  from  10  to  40  ft. 
below  the  surface,  depending  on  the  season  and  pumpage. 
These  wells  were  drilled  500  ft.  apart,  so  that  the  cones 
of  depression  during  pumping  would  not  intersect  except 
in  case  of  excessive  draft.  The  deep  wells  along  the  river 
bed  average  about  500  ft.  in  depth  and  flow  approximately 
200  gal.  per  min.  each  ;  but  during  pumping  the  level  is 

•Consulting  Engineer,  419  Wilcox  Building,  Los  Angeles, 
Calif. 

'Described  in  "Engineering  News,"  Oct.  30,  1913. 


lowered  to  approximately  30  ft.  below  surface.  When 
pumping  is  stopped  for  about  36  hr.  they  again  com- 
mence to  flow.  These  six  wells  are  also  placed  500  ft. 
apart.  All  wells  are  12  inches  in  diameter,  cased  with 
double  No.  12  gage,  red-iron  stovepipe  casing  and  were 
drilled  with  a  standard  California  rig.  The  shallow-well 
casings,  being  in  fine  gravel  and  coarse  sand,  were  given 
six  rows  of  very  narrow  perforations  equally  spaced 
around  the  circumference.  The  deep-well  casings  are  in 
coarse  gravel  and  were  given  six  rows  of  cuts  14  in-  wide. 
Each  well  was  thoroughly  sand  pumped. 

Over  each  well  is  a  concrete  box  3  ft.  square  by  5  ft. 
high  (inside),  the  well  casing  projecting  18  in.  above  the 
concrete  floor.  From  these  boxes  short  pieces  of  10-inch 
riveted  steel  pipe  deliver  the  water  into  a  concrete-lined 
canal,  which  extends  from  the  farthest  well  to  the  pump- 
ing station  sump.  This  canal  has  a  fall  of  2  ft.  per  mi. 
and  increases  in  capacity  from  10  sec. -ft.  at  the  farthest 
well  to  35  sec. -ft.  at  the  pumping  station. 

This  canal  discharges  through  screens  into  a  250,000- 
gal.  concrete  sump,  which  acts  both  as  a  settling  basin  and 
a  regulator  for  the  pump  supply.  The  sump  is  connected 
to  the  pumping  station  by  a  large  concrete-lined  tunnel. 

Pumping  Station 

The  pumping  station  is  a  reinforced-concrete  structure 
110  ft.  long  by  50  ft.  wide  and  23  ft.  high  to  the  bottom 
chord  of  the  roof  trusses.  As  there  is  no  snow  load  and 
the  roof  has  a  pitch  of  5  to  1,  the  trusses  are  of  extremely 
light  steel  on  10  ft.  centers.  The  roof  is  of  galvanized 
corrugated  iron.  The  exterior  walls  are  paneled  and  fin- 
ished in  splatter-dash,  making  the  building  very  attrac- 
tive. 

A  right-angle  extension  of  the  sump  tunnel,  4x6  ft.  in 
section,  runs  along  the  wall  nearest  the  sump.  Short 
chambers  open  from  it  for  the  suction  pipes  of  Pumps  1 
and  2.  This  avoids  blocking  the  tunnel  with  large  suction 
pipes  and  keeps  it  out  from  under  the  pump  foundations. 
All  suction  lines  in  the  station,  including  those  of  the 
auxiliaries,  take  their  water  from  this  tunnel. 

Boilees 

There  was  no  attempt  at  separate  engine  and  boiler 
rooms,  since  with  crude-oil  fuel  there  is  no  dust  or  dirt. 
The  boilers  are  installed  across  one  end  of  the  engine 
room.  This  leads  to  better  attention,  as  they  are  always 
under  the  eye  of  the  operating  engineer.  It  also  does 
away  with  the  fireman,  for  the  oiler  can  easily  handle  the 
fires  in  addition  to  his  regular  duties.  The  load  is  prac- 
tically constant,  and  often  the  fires  do  not  need  attention 
for  several  hours  at  a  time. 

There  are  two  water-tube  boilers  (standard  Stirling 
type  for  150-lb.  working  pressure)  set  in  a  single  battery, 
with  room  for  a  single  third  boiler.  This  space  is  tem- 
porarily occupied  by  the  machine  shop.  The  settings  are 
raised  1  ft.  higher  than  standard  to  increase  the  volume 
of  the  combustion  chamber. 

The  boilers  are  fired  with  crude  oil  under  40-  to  50-lb. 
burner  pressure.  Each  boiler  has  two  front-fired  burners 
(Wilgus  type),  set  just  inside  the  fire  doors  and  throwing 
a  fish-tail  flame  horizontally  toward  the  bridge  wall. 

At  first  one  boiler  had  two  center-fired  burners,  de- 
signed by  the  writer,  set  in  the  center  of  the  brick-covered 
grates.  After  careful  tests  the  efficiency  of  the  two  types 
was  found  practically  the  same,  except  under  very  heavy 
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overloads,  when  the  center  burners  'showed  up  about  iy2 
per  cent,  better.  The  stack-gas  analyses  showed  from  13.5 
to  14  per  cent.  C02  under  normal  running  conditions 
for  long  periods.  As  the  plant  load  is  practically  uniform, 
the  front-fired  type  was  used  on  both  boilers  because  of 
easier  removal  for  repair  and  cleaning. 

Fuel  oil  is  delivered  at  the  plant  in  tank  cars;  the 
tracks  being  high  enough  for  gravity  unloading.  A  per- 
manent 7%-in.  line  is  laid  underground  from  the  railroad 
to  the  station  tank,  which  is  of  reinforced  concrete,  25  ft. 
in  diameter  by  10  ft.  deep.  All  that  is  necessary  to  unload 
a  car  is  to  screw  a  large  funnel  into  the  delivery  line,  spot 
the  car  discharge  over  the  funnel  and  open  the  valve.  The 
station  fuel  pumps  take  their  supply  directly  from  the 
storage  tank.  In  case  the  oil  in  the  station  tank  is  too 
cold  to  be  handled  by  the  fuel-oil  pumps,  it  may  be  heated 
around  the  pump  suction  pipes  by  steam  coils. 

Air  Compressors  and  Pumping  Engines 

Two  single-stage  air  compressors  (14-  and  27xl9x24-in. 
cross-compound  condensing)  supply  the  well  air  lifts. 
Cooling  water  for  the  condensers  is  drawn  from  the  suc- 
tion tunnel  and  discharged  into  the  sump  outside.  The 
compressors  have  mechanically  operated  inlet  and  auto- 
matic exhaust  valves,  automatic  lubrication,  pressure 
governors,  safety  stops,  reheating  receivers,  etc.  The  air 
inlet  pipes  lead  vertically  upward  through  the  roof. 

There  are  three  pumping  engines,  each  being  normally 
operated  under  a  different  head ;  but  the  designs  allow  two 
pumps  to  serve  each  one  of  the  three  irrigation  systems, 
thus  preventing  water  shortage  due  to  the  breakdown  of 
any  unit. 

Pump  1  is  a  16-  and  34xl6x,36-in.  cross-compound 
condensing  Corliss-type  crank-and-flywheel  high-duty 
engine,  with  outside  center-packed  water  ends.  It  is 
equipped  with  a  combined  speed  and  pressure  governor, 
suction  condenser,  direct-connected  suction  valveless  air 
pump,  automatic  lubrication,  etc.  This  pump  normally 
operates  against  a  head  of  139  ft.,  but  is  capable  of  deliv- 
ering water  into  Line  2  against  a  head  of  250  ft. 

Pump  2  is  similar  to  Pump  1,  except  in  the  water  end, 
though  this  is  also  outside  center  packed.  This  pump  is 
16-  and  34xl2x36-in.  and  operates  normally  against  a 
250-ft.  head. 

Pump  3  consists  of  an  impulse  steam  turbine  driving 
two  8-in.  centrifugals  through  reduction  gearing  (all 
De  Laval  machines).  These  pumps  work  against  a  60-ft. 
head  at  1500  r.p.m.  The  turbine  exhausts  into  a  jet 
condenser  which  takes  cooling  water  from  the  suction 
tunnel  and  discharges  back  into  it.  By  this  scheme  a 
long  and  complicated  condenser  discharge  pipe  is  avoided, 
and  by  proper  position  of  the  condenser  discharge  lines 
the  water  in  the  tunnel  is  not  raised  perceptibly  in  tem- 
perature. 

Auxiliaries 

The  auxiliaries  consist  of  two  7x4l£xl0-in.  boiler-feed 
pumps,  a  500-hp.  open  feed-water  heater,  a  fuel-oil  pump- 
ing set  (comprising  two  4x3x4-in.  duplex  pumps  mounted 
on  a  stand  together  with  an  oil  heater  and  pressure  regu- 
lator), a  10-kw.  110-volt  direct-current  generator,  direct 
connected  to  a  vertical  high-speed  engine  taking  steam 
either  from  the  main  boilers  or  from  a  15-hp.  vertical- 
boiler  outfit  which  is  complete  with  feed  pump  and  in- 
jector. The  little  boiler  can  be  fired  either  with  wood  or 
oil  and  is  used  particularly  to  furnish  steam  for  atomiz- 


ing the  fuel  oil  when  starting  up  the  main  boilers  and  to 
operate  the  10-kw.  generator  when  the  main  boilers  are 
shut  down  and  night  work  is  to  be  done. 

The  machine  shop  contains  an  18-in.  swing  lathe  and 
a  48-in.  drill  press,  driven  by  a  gasoline  engine.  When 
the  third  boiler  is  installed  the  machine  shop  will  be  re- 
moved to  the  building  now  occupied  by  the  blacksmith 
shop  and  storeroom;  but  it  is  at  present  more  convenient 
to  have  the  shop  where  the  engineer  can  attend  to  the 
work  while  the  plant  is  in  operation. 

Irrigation  Lines 
Irrigation  Line  1  is  served  by  Pump  1  and  consists  of 
a  33-in.  riveted  steel  force  main  approximately  8  mi. 
long  discharging  into  a  20,000,000-gal.  reservoir.  The 
reservoirs  on  all  three  lines  are  in  earth  and  are  lined  with 
crude  oil  well  worked  into  the  dirt.  This  makes  a  very 
satisfactory  and  completely  water-tight  lining.  From  the 
force  main  laterals  are  run  out  at  right  angles  every  2000 
ft,  so  as  to  cover  all  the  lands  served  by  this  particular 
line.    These  laterals  vary  in  size  according  to  the  hydrau- 


PIG.  2.    LAYOUT  OF  DOMINGUEZ  PUMPING  STATION 

lie  head,  so  that  each  one  has  the  same  discharge.  The 
outlets  on  this  line  and  also  on  Line  2  all  have  standard 
4-in.  iron-body  brass-mounted  gate  valves. 

Line  2  is  served  by  Pump  2  and  consists  of  a  20-in. 
riveted  steel  force  main  delivering  into  a  7,500,000-gal. 
reservoir.  Owing  to  the  topography  of  the  land  served 
by  this  line  it  was  not  possible  to  run  laterals  from  the 
force  main,  so  trunks  were  run  from  the  reservoir  and 
laterals  from  these  trunks.  Line  3  is  served  by  Pump  3 
and  consists  of  a  20-in.  riveted  steel  line  delivering  into 
a  7,500,000-gal.  reservoir.  Laterals  are  run  from  the 
force  main  and  from  trunk  lines  out  of  the  reservoir. 
On  account  of  the  elevation  of  certain  portions  of  the 
land  served  by  this  line  the  reservoir  is  so  piped  that  it 
may  be  bypassed  and  the  irrigation  water  pumped  directly 
on  the  land. 

All  water  consumers  on  the  various  systems  purchase 
their  water  through  meters,  these  meters  being  checked 
by  Venturi  meters  at  the  pumping  station. 

This  plant  was  designed  and  installed  by  the  writer  and 
has  been  in  operation  now  for  two  years.  It  has  proved 
very  efficient  and  reliable. 

® 

Inexpensive  Eleetrie  Service  for  unwired  dwellings  is  be- 
ing- promoted  by  the  Louisville  (Ky.)  Gas  &  Electric  Co.,  by 
offering-  a  low-priced  panel  board  for  service  in  one  room.  A 
steel  panel  carries  a  meter  and  a  two-socket  receptacle.  A 
l£-ft.  cord  and  a  60-watt  tungsten  lamp  is  included  in  each 
outfit.  A  light  and  a  fan  or  a  flatiron,  or  any  two  current- 
drawing-  devices,  can  be  used  at  one  time.  The  rest  of  the 
house  may  be  wired  starting-  with  this  panel  as  a  base,  and 
it  is  expected  that  many  installations  will  grow  in  this  way. 
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A  Geim©irs^lns©<d  Form  ©f  M©@MeBs 

Law 

By  E.  R.  Hedhick* 

It  has  been  known  for  a  long  time  that  many  materials 
tail  to  satisfy  Hooke's  law  exactly,  even  within  the  range 
usually  described  as  below  the  elastic  limit.  Even  such 
substances  as  steel  and  wood  have  measurable  variations 
from  this  law  that  have  long  been  recognized  by  physicists 
and  engineers.1  Other  substances,  such  as  cast  iron, 
concrete,  bronze,  copper,  stone,  rope  and  so  on,  depart 
from  the  law  very  widely  indeed. 

The  writer  discovered  originally  for  a  set  of  data  on 
the  extensions  of  rubber  that  the  measured  values  of 
forces  and  extensions  gave  a  very  much  better  straight  Line 
on  logarithmic  paper  than  on  squared  paper,  and  that 
example  was  indeed  published,  simply  as  an  exercise  in 
the  use  of  logarithmic  paper,  in  a  text  on  analytic  geo- 


a  comparison  would  be  illuminating,  if  for  no  other  pur- 
pose than  to  bring  out  the  contrast  between  rubber  and 
other  substances.  For  this  purpose  I  have  been  working 
over  the  data  contained  in  the  Reports  of  the  Watertown 
Arsenal,  in  which  the  numerical  results  of  the  actual  tests 
of  a  large  number  of  substances  are  given.  Contrary  to 
my  original  expectation,  I  soon  began  to  suspect  that  the 
effect  noticed  in  the  example  mentioned  is  not  peculiar 
to  rubber,  but  occurs  also  with  many  other  substances. 

1  have  now  worked  over  a  substantial  part  of  the  tests 
in  several  of  the  volumes  of  the  Watertown  Reports,  and 
1  think  it  is  safe  to  announce  that  these  results  follow 
a  straight  line  on  logarithmic  paper3  better  than  they  fol- 

4 

3 
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Unit  Stress 

LOGARITHMIC  PLOTTINGS  OF  SOME  STRENGTH  TESTS  OF  VARIOUS  MATERIALS 
References  are  to  "Tests  of  Metals,"  Watertown  Reports 


metry  with  which  the  writer  was  connected.2  This 
means,  of  course,  that  the  relation  between  the  force  p 
and  the  extension  e  is  in  that  example  much  better  ex- 
pressed by  a  relation  of  the  form 

p  =  ken  or  e  =  cpn  (1) 
if  n  is  taken  different  from  unity.  In  the  example  just 
mentioned  the  value  of  n  was  found  to  be  approximately 
0.625. 

It  seemed  less  likely  that  other  substances  would  show 
any  similar  behavior;  but  it  at  least  suggested  itself  that 

♦Professor  of  Mathematics,  University  of  Missouri.  Colum- 
bia, Mo. 

igee  e  g  Thurston,  "Materials  of  Construction,"  pp.  346- 
347;  U.  S.  Board,  1881,  pp.  217-221;  Poynting  and  Thompson, 
"Properties  of  Materials,"  p.  53;  etc. 

=Ziwet  and  Hopkins,  "Analytic  Geometry,"  p.  275. 


low  a  straight  line  on  squared  paper,  in  a  very  large  num- 
ber of  cases. 

For  steel,  of  which  the  tests  are  most  numerous,  the 
value  of  n  is  quite  close  to  unity,  but  it  is  in  most  in- 
stances very  definitely  different  from  unity,  and  there  are 
specimens4  that  give  values  as  low  as  0.69.  The  majority 
of  specimens  of  steel  give  values  of  n  over  0.85,  but  many 
specimens  give  values  less  than  O.9.5 

Some  other  substances  give  values  of  n  near  to  unity. 
Thus,  an  excellent  specimen  of  long-leaf  yellow  pine,  under 
compression,  follows  a  straight  line  on  logarithmic  paper 
with  remarkable  fidelity,  and  gives  a  value  not  far  from 

"  3The  proper  initial  extension  for  the  initial  load  must  be 
determined  by  trial  of  several  logarithmic  plottings. 
4"Watertown  Arsenal  Reports,"  1S97,  p.  317. 
-Watertown,  1899,  pp.  23  to  47  and  p.  163. 
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0.95.6  Other  specimens  of  wood  show  greater  divergence; 
thus,  a  piece  of  fir,  across  the  grain,7  gave  n  =  0.85,  ap- 
proximately. 

Other  substances  show  still  great  divergences.  Thus,  a 
specimen  of  cast  steel  (Watertown  Reports,  1899,  p.  351) 
gives  n  =  0.74.  Two  specimens  of  cast  iron  (1910,  pp. 
161-2)  give  0.69.  Several  specimens  of  copper  (1907,  pp. 
78-81)  give  a  set  of  remarkably  parallel  lines  that  corre- 
spond to  0.56.  A  specimen  of  sandstone  (1907,  p.  365) 
gives  0.80. 

A  case  that  is  worthy  of  mention  is  that  of  rope.  A 
piece  of  manila  rope  (1897,  p.  493)  gives  a  very  good  line 
for  n  =  1.94.  Confirmatory  evidence  that  this  case  is  not 
accidental  is  to  be  found  in  the  same  volume. 

The  behavior  of  concrete,  both  plain  and  reinforced,  is 
very  remarkable.  Evidently,  a  further  study  of  this  im- 
portant substance  is  desirable,  as  will  be  seen  if  an  at- 
tempt is  made  to  draw  the  corresponding  lines.  Through- 
out long  ranges  of  values  the  pressures  and  compressions 
follow  a  straight  line  on  logarithmic  paper.  These  lines 
take  suddenly  a  different  direction,  as  will  be  seen  in  a 


where  n  varies  from  a  trifle  less  than  1  to  a  minimum  of 
0.74  (see  page  240)  for  this  set  of  tests.  It  will  be  re- 
marked that  this  range  of  values  is  practically  the  same 
as  that  found  for  direct-tension  experiments.  These  for- 
mulas agree  with  beam  formulas  which  I  have  deduced 
on  assuming  that  eq.  (1)  holds  for  direct  tension  and 
compression. 

m. 

Raves*  Tearaiaiiaal  at  East  §t»  ILomIs 

The  Alton  &  Southern  Ry.  is  a  new  15-mi.  belt  line 
which  serves  a  large  portion  of  the  industrial  district  at 
East  St.  Louis,  111.  It  connects  with  nearly  all  the  railways 
entering  this  district  and  has  a  water  terminal  (known  as 
the  Fox  Terminal)  on  the  Mississippi  River  just  south 
of  the  city,  near  Carondelet.  This  was  mentioned  in  an 
article  on  "Port  Improvements  Along  the  Mississippi 
River"  in  Engineering  News,  June  3,  1915.  ' 

The  terminal  has  a  double-track  timber  trestle  1400 
ft.  long,  with  an  average  height  of  20  ft.  above  the  water. 
Tins  can  accommodate  barges  on  both  sides.  Lumber  and 
heavy  freight  are  handled  between  barges  and  cars  by 


Side  Elevation 

FREIGHT  PIER  AND  COAL  HOPPER  OP  THE  ALTON  & 


Piles-  1,?,3,4&5 
Eleva+ion 

SOUTHERN  RY„  AT  EAST  ST.  LOUIS,  ILL. 


most  pronounced  fashion  if  even  a  hasty  sketch  is  made  of 
the  test  in  Watertown  Report  1909,  pp.  981-982,  in  the 
range  from  1000  lb.  to  4400  lb.  per  sq.in., 

An  interesting  confirmation  is  afforded  by  the  tests  on 
the  strength  of  iron  girders  conducted  by  the  United 
States  Board  and  reported  in  detail  on  pages  217-259 
(Report,  1881).  The  variation  from  theory  noticed  by 
the  board  (pp.  217-220),  which  appears  prominently  in 
the  numerical  data  and  in  the  large  graph  inserted  near 
page  281,  seems  to  check  with  what  would  be  expected 
from  the  theory  proposed  in  the  present  paper.  The  nu- 
merical data  plot  as  straight  lines  on  logarithmic  paper 
up  to  the  elastic  limit  in  the  case  of  every  beam  measured 
by  the  board.  The  elastic  limit  itself  shows  very  strongly 
on  the  logarithmic  graphs,  and  it  would  appearfrom  cer- 
tain remarks  appended  to  the  report  that  uncertainty  re- 
mained in  the  minds  of  the  board  in  several  instances 
which  are  perfectly  determinate  on  the  logarithmic  graphs 
The  formulas  for  the  deflection  d  produced  by  a  center- 
load  w  are 


d  =  K 


a" 


or 


w  =  Cdn 


(2) 


"Watertown,  1897,  p.  420. 
'Watertown,  1896,  p.  386. 


a  50-ton  locomotive  crane,  having  a  hoisting  capacity  of 
20  tons.  Package  freight  is  delivered  from  pier  to  barge 
by  spiral  chutes,  and  is  handled  from  the  barges  by  the 
crane,  the  freight  being  placed  in  slings. 

Special  facilities  are  provided  for  shipping  coal,  and  it 
is  expected  that  a  large  traffic  in  Illinois  coal  will  be 
handled  in  this  way.  The  coal  is  delivered  at  the  pier 
in  railway  dump  cars  and  discharged  into  a  track  hopper, 
from  which  a  hinged  spout  delivers  it  into  the  barge.  At 
high  water,  when  there  is  not  enough  fall  for  this  gravity 
chute,  the  coal  is  carried  from  the  hopper  by  a  convevur 
on  a  boom.  During  the  first  month's  operation  about 
3000  tons  of  coal  and  10,000  tons  of  bauxite  were  shipped 
from  this  pier. 

The  terminal  has  about  3400  ft.  of  track,  with  accom- 
modation for  10  cars  on  the  pier  and  storage  room  for 
50  cars,  so  that  freight  can  be  handled  promptly.  The 
facilities  provided  are  in  excess  of  present  needs,  and  are 
so  arranged  as  to  allow  for  enlargement  with  the  expected 
increase  in  the  water-borne  freight  traffic.  The  cost 
was  about  $50,000.  E.  S.  Fickes  is  Chief  Engineer  of 
the  Alton  &  Southern  Ry.,  and  for  information  and  plans 
we  are  indebted  to  him  and  to  W.  N".  Aubuchon,  Jr.,  man- 
ager of  the  East  St.  Louis  Association  of  Commerce. 
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The  Ox-Bow  hydro-electric  plant  on  the  Snake  River, 
in  Oregon,  has  the  distinction  of  possessing  the  most 
powerful  chain-drive  gear  in  the  world.  This  feature  was 
not  intended  in  the  original  design,  hut  was  introduced 
to  adapt  existing  machinery  to  modified  conditions  and 
plans.  The  plant  is  owned  by  the  Idaho-Oregon  Light  & 
Power  Co.,  and  is  located  about  50  miles  north  of  Hunt- 
ington, Ore.    It  has  been  in  operation  for  some  months. 

The  location  is  at  the  downstream  end  of  a  sharp  bend 
or  loop  in  the  river.  The  original  project  provided  for 
a  tunnel  across  the  neck  of  land,  the  tunnel  being  about 
1160  ft.  long  and  26  ft.  diameter.    The  floor  was  10  ft. 
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FIG     1     PLAN    AND    LONGITUDINAL    SECTION    OP  THE 
OX-BOW  HYDRO-ELECTRIC  PLANT  ON  THE 
SNAKE  RIVER,  OREGON 

below  low  water  at  the  intake  end,  and  had  a  fall  of 
1 :  1000.  This  gave  a  natural  head  of  from  20  to  22  ft., 
depending  on  the  stage  of  the  river,  and  was  little  affected 
by  flood-  or  low-water  conditions.  This  is  shown  in  Fig. 
1.  In  addition,  a  diversion  dam  was  to  be  constructed 
about  1000  ft.  below  the  tunnel  intake,  raising  the  head- 
water level  30  ft.,  and  thus  alfording  about  50  to  52  ft. 
head. 

The  power  plant,  at  the  lower  end  of  the  tunnel,  was 
designed  for  the  installation  of  six  units,  each  consisting 
of  two  pair  of  48-in.  waterwheels  operating  in  open  flume 
through  center-discharge  shaft  tubes  and  direct-connected 
by  flange  couplings  to  a  3600-kw.  alternating-current 
three-phase  60-cycle  generator  running  at  225  r.p.m.  The 
plant  was  also  to  contain  two  250-kw.  direct-connected 
exciters  operated  by  independent  waterwheel  units. 

Financial  difficulties  necessitated  the  stopping  of  con- 
struction when  the  tunnel  had  been  finished,  except  for 
the  openings  from  the  headgates  in  the  river.  The  power- 
plant  foundations  had  been  completed  to  the  floor  level  in 
two  units  and  to  the  spring  line  of  the  arches  which  were 
to  support  the  floor  in  the  remainder  of  the  plant.  Ma- 
chinery had  been  purchased  and  the  waterwheel  apparatus 
delivered  for  three  units,  as  was  also  the  structural  sled 
for  the  entire  power  plant.  The  dam  to  give  the  intended 
head  had  not  been  built.  This  condition  continued  for 
several  years  until  the  appointment  of  a  receiver  in 
December,  1913. 


The  receiver  and  the  bondholders  of  the  company  em- 
ployed Prof.  John  R.  Allen,  of  Ann  Alitor,  Mich.,  and  W. 
H.  Rosecrans,  consulting  engineer,  of  Chicago,  to  examine 
the  condition  of  the  property  and  suggest  some  means  of 
developing  power. 

With  the  low  head  available  (20  ft.  instead  of  50  ft.), 
and  the  consequent  reduction  in  power,  the  turbines  could 
not  be  run  at  the  speed  required  for  the  generators.  But 
as  the  machinery  had  been  delivered  it  was  desirable  to 
utilize  it  rather  than  order  new  equipment.  Direct  con- 
nection being  out  of  the  question,  some  form  of  gear  trans- 
mission was  considered,  and  the  engineers  recommended 
the  installation  of  a  single  unit  composed  of  two  water- 
wheels  and  one  generator,  with  a  chain-drive  transmission. 
This  plan  made  it  possible,  with  comparatively  slight 
changes,  to  use  the  machinery  already  purchased.  The 
expense  was  much  lower  than  by  another  system  of  devel- 
opment, and  only  a  small  proportion  of  this  expense  would 
be  lost  if  the  plant  should  be  altered  later  in  accordance 
with  the  original  plans. 

The  arrangement  of  the  connections  of  this  generating 
unit  to  provide  for  the  necessary  difference  in  speed  of  the 
waterwheels  and  generator  is  shown  in  Fig.  2.  The 
waterwheels  are  placed  parallel  instead  of  in  line,  and  the 
generator  is  slightly  above  them.  Shaft  extensions  were 
introduced  to  carry  the  chain  drive. 

Each  of  the  two  waterwheel  shafts  carries  a  71-tooth 
sprocket  wheel  45.49  in.  diameter,  while  the  generator 
shaft  carries  two  corresponding  47-tooth  sprockets,  30.31 
in  diameter.  Each  pair  of  sprockets  carries  four  Morse 
silent  driving  chains  31.67  ft.  long  and  21  in.  wide,  weigh- 
ing about  2800  lb.  each.  The  pitch  is  2  in.  throughout. 
The  sprockets  are  made  in  halves  and  bolted  on  the  shafts, 
which  are  129  in.  c.  to  c.  The  speeds  are  149  r.p.m.  for 
the  waterwheel  shafts  and  225  r.p.m.  for  the  generator 
shaft. 

The  chains  have  been  tested  to  a  strain  of  40,000  lb. 
per  sq.in.,  but  the  maximum  tensile  strain  under  ordinary 
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FIG    2     5000-HP.   CHAIN   DRIVE   FROM   TWO  WATER- 
WHEEL SHAFTS  TO  A  SINGLE  GENERATOR  SHAFT: 
OX-BOW  HYDRO-ELECTRIC  PLANT 

operating  conditions  will  be  600  lb.  per  sq.in.  It  is  stated 
that  the  largest  chain  drive  previous  to  this  was  of  1500 
hp.,  so  that  this  5000-hp.  drive  is  by  far  the  largest  yet 
installed. 

The  designs  were  made  in  the  office  of  the  W.  H.  Rose- 
crans Engineering  Co.,  of  Chicago,  and  the  installation 
was  made  under  the  direct  supervision  of  Mr.  Rosecraiw. 
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John  R.  Allen,  Professor  of  Mechanical  Engineering  at 
the  University  of  Michigan,  acted  as  consulting  mechani- 
cal engineer. 

® 

Tla©  Hew  Soweirsvjfe  Sys&eaa 

The  ancient  city  of  Cairo,  Egypt,  is  situated  on  the 
delta  of  the  Nile.  Its  site  is  so  nearly  level  that  it  was 
difficult  to  lay  out  a  system  of  sewerage  for  the  city  in  the 
ordinary  way,  with  gravity  discharge.  In  laying  out  the 
new  sewerage  system  for  the  city  which  has  been  re- 
cently put  in  operation,  therefore,  the  city  has  been  di- 
vided into  small  areas  and  the  sewage  from  each  of  these 
areas,  after  flowing  by  gravity  to  a  central  sump  is  forced 
by  compressed  air  through  closed  pipes  leading  to  a  main 
outfall  sewer. 

So  far  as  we  are  aware,  this  is  the  most  extensive  in- 
stallation of  compressed  air  apparatus  for  the  forcing  of 
sewage  from  district  collecting  stations  that  has  ever 
been  made.  It  is  of  course  not  novel  as  the  Shone  com- 
pressed-air ejector  for  forcing  sewage  has  long  been  used 
in  "England. 

A  brief  description  of  the  Cairo  system  was  given  by 
Dr.  E.  L.  Corthell  in  a  paper  published  in  "Professional 
Memoirs,"  Corps  of  Engineers,  for  May-June,  1915,  fol- 
lowing his  visit  to  Cairo  while  the  works  were  under  con- 
struction. From  this  and  from  additional  information 
furnished  to  Mr.  Corthell  recently  by  C.  Carkeet  James, 
M.  Inst.  C.  E.,  under  whose  direction  the  works  were  con- 
structed, the  following  description  has  been  prepared. 

The  total  area  in  Cairo  to  be  drained  with  the  aid  of 
compressed  air  is  a  strip  3  to  4  km.  broad  extending 
along  the  Nile  for  nearly  12  km.  This  tract  has  been 
divided  into  63  small  areas.  In  each  of  these  the  sewage 
flows  by  gravity  to  an  underground  compressed-air  dis- 
charging station.  From  each  of  the  stations  the  sewage 
is  forced  by  compressed  air  through  closed  cast-iron  pipes 
into  a  gravity  outfall  conduit,  1.6  m.  in  diameter,  which 
starts  at  Pont  Ghamra. 

The  accompanying  drawing  shows  a  section  of  a  com- 
pressed-air discharging  station.  Each  station  contains  two 
spherical  cast-iron  sewage  receivers.  The  sewage  from  the 
district  draining  to  the  station  flows  into  the  receiver  by 
gravity  until  the  receiver  is  filled.  A  float  in  the  receiver 
then  opens  a  valve  admitting  compressed  air  and  at  the 
same  time  closes  another  valve,  which  shuts  off  the  inflow 
of  sewage.  The  compressed  air  forces  the  sewage  con- 
tained in  the  receiver  out  through  a  discharge  pipe  lead- 
ing from  the  bottom  of  the  receiver.  When  the  receiver  is 
empty  the  compressed  air  is  cut  off  and  the  inlet  valve  is 
again  opened.  The  process  is  entirely  automatic,  and  the 
apparatus  is  claimed  to  have  been  so  designed  as  to  require 
little  supervision  to  keep  it  in  working  order. 

The  compressed  air  used  to  operate  the  sewage-discharg- 
ing stations  is  furnished  by  a  central  station,  where  there 
are  four  air  compressors  driven  by  triple-expansion 
engines  delivering  air  at  a  pressure  of  from  22  to  25  lb. 
per  sq.m.  To  insure  continuous  service,  the  compressed- 
air  mains  from  the  central  compressing  station  to  the 
sewage-discharging  stations  are  laid  on  the  loop  plan. 

In  the  main  outfall  sewer  the  sewage  flows  by  gravity 
to  a  pumping  station  at  Kafr-el-Gamus,  a  distance  of 
13i/2  km.,  receiving  the  discharge  from  various  suburban 
gravity  sewerage  systems  on  the  way.    At  the  pumping 


station  the  sewage  is  screened  and  then  forced  by  plunger 
pumping  engines  through  a  cast-iron  delivery  main, 
0.92  m.  diameter,  to  a  sewage  farm  at  Gebel-el-Asfar,  a 
further  distance  of  liy2  km. 

The  sewage  farm  (on  which  the  sewage  will  be  used 
for  irrigation)  is  a  tract  in  the  desert  about  4  km.  square 
The  sewage  delivered  from  the  force  main  will  pass 
through  sedimentation  tanks,  and  a  portion  of  it  mav 
be  further  purified  on  gravel  filter  beds.  It  is  expected 
that  about  3000  feddans  of  land  (3300  acres)  will  even- 
tually be  irrigated  by  sewage.  About  350  feddans  have 
been  graded  to  receive  irrigation  water,  and  170  feddans 
have  been  planted  with  35,000  fruit  trees,  while  80  fed- 
dans of  cereals  are  under  cultivation.  About  80  km.  of 
compressed-air  mains  and  sewage  force  mains  from  the 
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SECTIONAL  VIEWS  OP  COMPRESSED-AIR  DISCHARGE 
STATION,  CAIRO  SEWERAGE  SYSTEM 

compressed-air  stations  have  been  laid,  Only  a  small  part 
of  the  gravity  sewers  discharging  to  the  compressed-air 
stations,  however,  has  as  yet  been  constructed.  The  area 
around  the  principal  hotels  and  that  near  the  military 
barracks,  as  well  as  some  of  the  important  suburbs,  have 
been  sewered.  Further  work  on  the  laying  of  sewers  was 
interrupted  by  the  outbreak  of  war.  '  The  expenditure 
on  the  works  thus  far  completed  under  Mr.  James'  direc- 
tion is  about  £1,500,000  Egyptian.  Approximately  £500,- 
000  Egyptian  more  will  be  required  for  laying  the  small 
sewers  to  the  compressed-air  discharge  stations.  The  sys- 
tem has  been  planned  for  the  needs  of  a  population  of 
about  1,000,000. 
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In  a  heavy  rain  on  July  28  in  the  northern  part  of 
Chautauqua  County,  New  York,  a  number  of  bridges  and 
culverts  were  washed  out.  Particular  interest  attaches  to 
the  failure  of  three  masonry  bridges  of  different  types. 

The  Mason  bridge  at  Dewittville  on  State  Road  No. 
5263A  was  a  24-ft.  span  consisting  of  a  20-in.  slab  of 
gravel  concrete,  reinforced  with  %-in.  bars  spaced  4%  in. 
c.  to  c.  and  i/2-in.  bars  spaced  12  in.  c.  to  c.  across  the 
road.  It  was  built  in  1912.  Failure  was  due  to  under- 
mining of  both  abutments,  the  water  washing  out  the 
bed  of  the  stream  from  a  normal  depth  of  about  18  in. 
to  a  depth  of  12  ft.  The  roller  seen  standing  on  the 
bridge  in  the  view  belonged  to'  the  Ontario  Roads  Co., 
contractors  for  the  state  road  at  this  place.  It  happened 
to  be  standing  on  the  bridge  at  the  time  for  the  purpose 
of  blocking  the  road,  which  was  closed  on  account  of  other 
construction  work.   The  high-water  mark  was  about  18  in. 


REINFORCED -CONCRETE    SLAB   BRIDGE    WRECKED  BY 
ABUTMENT  UNDERMINING 

over  the  roadway.  The  flood  carried  away  about  600 
cu.yd.  of  earthwork  and  the  total  damage  is  estimated  at 
$2500. 

The  second  bridge  to  fail  was  the  Lefingwell  bridge,  an 
8-ft.  stone-arch  culvert  under  the  Buffalo-Erie  highway. 
This  was  a  structure  of  long  standing.  Practically  all 
of  the  culvert  was  carried  away,  only  a  small  length  of  the 
barrel  remaining.  How  this  stood  up  while  the  earth 
and  masonry  from  above  were  carried  through  it  is  hard 
to  explain.  '  About  1000  cu.yd.  of  earth  was  taken  away 
with  the  bridge.  The  total  damage  is  estimated  at  about 
$2000. 

The  southeast  wing  wall  of  the  Glenn  Mill  bridge,  a  30- 
ft.-span  concrete  arch  near  Westfield  was  overturned,  allow- 
ing the  stream  to  carry  away  about  1500  cu.yd.  of  earth 
from  the  uncompleted  fill.  This  failure  was  illustrated 
in  Engineering  News,  Aug.  19,  1915,  p.  379.  The  wing 
was  previously  cracked  and  the  high  water  softened  the 
toe  of  the  slope,  allowing  the  earth  back  of  the  Wall  to 
push  it  over.  High-water  marks  indicated  that  the  water 
reached  a  depth  of  about  10  ft.  above  normal.  During  the 
dry  season  of  the  previous  year,  while  the' bridge  was 
under  construction,  all  the  water  was  carried  through  a 
12-in.  pipe.   The  damage  is  estimated  at  $2500. 

In  accordance  with  New  York  State  Highway  Law 
bridges  of  over  5-ft.  span  are  town  charges  whether  located 


♦Information  furnished  by  W.  M.  Acheson,  Division  Engi- 
neer. New  York  State  Commission  of  Highways,  Buttalo,  n.  x. 


on  state  and  county  highways  or  not,  and  steps  have 
already  been  taken  by  the  town  officials  for  the  replace- 
ment or  repair  of  all  these  bridges. 

Stsi.t©   Swjp©tryasa©ffa   ©f  P^alblac 

By  Fred  R.  Hesser* 

An  effective  plan  for  state  supervision  of  water-sup- 
plies has  been  used  for  the  past  two  years  by  the  Kansas 
State  Board  of  Health.  Some  of  its  details  may  be  of 
interest  to  others  connected  with  public-health  work. 

The  water  and  sewage  law  passed  in  1907  provides 
for  the  appointment  of  an  engineer  for  the  State  Board 
of  Health  from  the  faculty  of  the  Engineering  School 
of  the  State  University.  The  head  of  the  Sanitary  En- 
gineering Department  has  always  held  this  appointment 
as  head  of  the  Water  and  Sewage  Division  of  the  State 
Board  of  Health.  The  work  of  this  division  has  in- 
creased in  volume  till  at  the  present  time  two  assistant 
engineers  and  a  stenographer-clerk  are  employed.  A  lab- 
oratory is  also  maintained  by  this  division  at  the  Uni- 
versity. It  employs  a  force  consisting  of  the  director, 
chemist,  bacteriologist,  three  laboratory  assistants  and 
two  stenographers. 

The  provisions  of  the  water  and  sewage  law  are  as 
follows: 

That  no  person,  company,  corporation,  institution  or  munic- 
ipality shall  supply  water  for  domestic  purposes  to  the  public 
within  the  state  from  or  by  means  of  any  water-works  without 
a  written  permit  from  the  State  Board  of  Health  for  the 
supplying  of  such  water.  The  application  for  such  permit 
shall  be  accompanied  by  a  certified  copy  of  the  maps,  plans 
and  specifications  for  the  construction  of  such  water-works 
or  extension,  and  of  a  description  of  the  source  from  which 
it  is  proposed  to  derive  the  supply  and  of  the  manner  of 
storage,  purification  or  treatment  proposed  for  the  supply 
previous  to  its  delivery  to  consumers,  together  with  such 
other  data  and  information  as  may  be  required  by  the  State 
Board  of  Health;  and  no  other  or  additional  source  of  supply 
shall  subsequently  be  used,  nor  any  change  in  the  method  of 
treatment  be  made  without  an  additional  permit.  The  supply- 
ing of  water  without  a  permit  shall  be  deemed  a  misdemeanor, 
punishable  by  a  fine  of  not  less  than  $25  nor  more  than  $50 
for  each  offense.    Each  day  shall  constitute  a  separate  offense. 

The  board  is  empowered  to  make  any  investigations 
of  water-supplies  upon  complaint  of  municipal  or  pub- 
lic-health officers  or  to  act  upon  its  own  motion,  and 
to  order  such  changes  in  the  source  of  supply  or  method 
of  treatment  as  may  be  necessary  to  safeguard  the  public 
health.  Permission  to  discharge  sewage  into  streams 
or  other  bodies  of  water  must  also  be  obtained  from  the 
board  under  practically  the  same  conditions  as  to  treat- 
ment as  those  described.  The  engineer  and  secretary 
of  the  board  are  empowered  to  act  when  the  board  is  not 
in  session. 

The  consulting  engineers  practicing  in  the  state  have 
come  to  realize  that  the  provisions  of  this  law  do  not 
work  a  hardship  upon  them  but,  on  the  contrary,  serve 
to  maintain  a  standard  under  which  competition  is  more 
nearly  fair  and  open.  Consequently  they  are,  with  few 
exceptions,  glad  to  cooperate  with  the  engineers  for  the 
board  in  their  requirements.  Upon  being  advised  that  a 
town  or  corporation  contemplates  the  construction  of  a 
water-works  or  a  change  in  an  old  system,  one  of  our 
engineers  visits  the  town  and  makes  a  thorough  inspec- 

*Assistant  Engineer,  Kansas  State  Board  of  Health,  Law- 
rence, Kan. 
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tion  of  the  plant  and  discusses  conditions  with  those  in 
charge  and  with  the  engineers  for  the  work. 

The  plans  and  information,  when  completed,  are  sent 
to  the  office  of  this  division  at  Lawrence  and  must  in- 
clude the  following  items:  General  plans,  detail  plans, 
engineer's  report,  specifications,  application.  These  are 
examined  not  only  from  the  viewpoint  of  quality  of  sup- 
ply but  also  that  of  adequacy  for  future  growth,  fire 
protection  and  mechanical  efficiency.  If  necessary  they 
are  returned  with  a  request  that  corrections  be  made 
and  when  satisfactory  the  blueprints  are  stamped  "Ap- 
proved" and  signed  by  the  engineer  for  the  board.  One 
copy  of  the  plans  is  filed  in  the  office  of  the  secretary 
at  the  State  House  in  Topeka  and  another  in  the  en- 
gineer's office  at  the  University.  Arrangements  have 
just  been  made  to  furnish  blank  progress-report  cards 
to  engineers  in  charge  of  such  work.  These  will  be  re- 
turned to  the  office  each  mouth. 

There  are  197  plants  in  the  state  supplying  water  to 
municipalities.  Of  these,  10  are  privately  owned,  27  use 
surface  water  and  rapid  sand  filters  and  U  use  surface 
water  with  no  further  treatment  than  coagulation  and 
sedimentation. 

Analyses  of  samples  from  each  supply  have  been  made 
at  frequent  intervals  during  the  past  three  years,  the 
surface  water-supplies  being  watched  very  carefully. 
When  sufficient  evidence  of  poor  quality  of  any  water 
has  been  collected  the  city  authorities  or  owners  of  the 
plant  are  approached  and  the  improvement  can  usually 
be  brought  about  without  recourse  to  a  formal  order  from 
the  board.  Occasionally,  however,  it  has  been  necessary 
for  the  board  to  order  improvements  recommended  by 
its  engineer.  Within  the  past  year  seven  modern  rapid 
sand  filter  plants  have  been  installed  by  this  method, 
and  work  is  in  progress  on  four  more. 

Acceptance  of  purification  plants  by  the  city  or  owner 
is  made  contingent  upon  approval  by  the  State  Board 
of  Health.    When  ready  for  operation  an  engineer  from 
this  division,  usually  accompanied  by  the  laboratory  di- 
rector, takes  charge  of  the  plant  and  operates  it  for  two 
or  more  days.    Alkalinity  and  turbidity  determinations 
are  made  on  the  raw,  coagulated,  and  filtered  water  at 
frequent  intervals  and  bacteriological  samples  are  plated 
on  agar  at  hourly  intervals.    Bacteriological  samples  are 
also  collected  at  two-  or  four-hour  intervals  and  ex- 
pressed to  the  laboratory  in  refrigerating  shipping  con- 
tainers for  check  counts  and  B.  coli  fermentations.^  The 
test  also  includes  calibration  of  orifice  boxes,  rate  regu- 
lators and  loss-of-head  gages,  quantity  of  wash  water 
used  and  rate  of  application  of  wash  water  and  air,  clari- 
fying effect  obtained  in  the  basins  by  the  use  of  varying 
chemical  doses  applied  at  various  points.    The  bacterk> 
logical  standard  heretofore  required  has  heen  "a  removal 
of  98  %  when  the  raw  water  count  exceeds  3500  per  c.e. 
or  a  count  of  less  than  100  per  c.e.  in  filtered  water 
when  the  raw-water  count  is  less  than  :5500  c.e,  with  com- 
plete removal  of  turbidity."    The  operators  of  these 
plants  are  instructed  in  making  alkalinity  titrations  with 
erythrosene  and  turbidity  readings  with  a  candle  turbid- 
imeter.   Compact  kits  containing  the  required  apparatus 
and  reagents  are  furnished  at  cost  by  the  laboratory. 
The  operators  are  also  furnished  a  pad  of  blank-form 
operating  reports.    A  duplicate  copy  of  each  is  sent  to 
the  engineer's  office  each  month.    Since  these  plants  are 
rarely  large  enough  to  employ  a  chemist  this  method  en- 


ables us  to  check  their  operation.  Usually  the  plant 
purchases  a  shipping  container  and  weekly  bacteria]  ex- 
aminations of  their  samples  are  made  free. 

The  refrigerating  containers  are  manufactured  in  Law- 
rence for  the  laboratory  of  this  division.1  They  consist 
of  an  insulated  outer  case  and  tightly  fitting  top  from 
which  is  hung  a  copper  box  with  divisions  "for  4  or  6 
bacteriological  sample  bottles.  Cracked  ice  is  placed 
m  the  bottom  and  low  temperature  held  for  48  hours 
Rules  recently  adopted  by  the  Board  provide  for  annual 
inspections  of  all  water-works  and  sewage-disposal  plants 
in  the  state  by  the  engineers  of  this  division.  Standard 
information  blanks  will  be  used  for  recording  the  re- 
sults of  these  inspections.  Mineral,  sanitary  chemical, 
and  bacteriological  examinations  of  all  ground  water- 
supplies  will  be  made  twice  each  year  and  surface  water- 
supplies  will  be  examined  bacteriologically,  chemically, 
and  microscopically  each  week.  Each  plant  is  charged 
a  fee,  graduated,  according  to  the  population  supplied 
from  $12.50  to  $150  per  year.  These  fees  are  used  to 
maintain  the  laboratory. 

Sources  from  which  common  carriers  supply  drinking 
water  are  to  be  inspected  and  sampled  twice  a  year. 
Springs,  wells  and  other  sources  from  which  water  is 
bottled  and  sold  for  domestic  or  public  use  will  also  be 
under  the  direct  supervision  of  the  State  Board  of  Health. 

Stmlplhuas3  Cabases  Garbage- 
IRedltmccSnoia  Odious 

Study  of  the  cause  and  prevention  of  odors  and  dust 
from  garbage-reduction  works  in  New  York  City  has  been 
made  by  the  Central  Testing  Laboratory  of  the  City 
of  New  York  and  a  detailed  report  is  given  in  the  Jour- 
nal of  Industrial  and  Engineering  Chemistry  of  the  Am- 
erican Chemical  Society,  September,  1915.  At  the  plant 
studied  the  garbage  arrives  at  the  docks  in  open  scows 
and  is  conveyed  to  large  lined  iron  tanks  or  digesters. 
These  are  vented  and  the  gases  have  considerable  odor. 
The  cooked  garbage  and  liquor  are  run  into  vented  re- 
ceiving tanks  before  being  pressed.  Liquids  are  run  to 
open  settling  tanks  where  the  grease  is  skimmed  off  and 
the  liquor  discarded.  The  pressed  garbage  goes  to  di- 
rect-heat driers  which  give  off  odor  and  dust  perceptible 
for  miles  around.  The  dried  garbage  is  conveyed  to  a 
naphtha-extraction  plant,  and  the  tankage  is  dried  in  a 
.second  set  of  direct-heat  driers  with  more  odor  and  dust. 

The  odors  from  handling  raw  garbage,  from  the  grease- 
separating  tanks,  from  pressing  and  from  conveying  gar- 
bage under  treatment  are  of  only  local  importance.  None 
of  the  substances  (principally  mineral  matter  and  fats) 
carried  over  mechanically  with  the  digester  vent  gases 
were  found  important.  The  condensable  volatiles  in- 
cluded essential  oils  and  sulphur  compounds.  The  ex- 
tremely nauseating  odor  of  uncondensable  vent  gases  was 
found  due  largely  to  sulphur  compounds.  Simple  heat- 
ing of  vent  gases  was  useless,  but  washing  with  a  solu- 
tion of  calcium  hypochlorite  prevented  odors. 

The  scrubber  installed  removed  91%  of  the  total  dust 
from  drier  gases  and  70%  of  the  odorous  substances. 
Leading  the  gas  across  pine-tar  oil  substituted  the  odor 
of  the  latter  for  the  objectionable  smell.  No  reasonable 
amount  of  a  dilution  with  air  was  effective. 


,„„ISee  illustrated  description,  "Engineering  News,"  Oct.  23. 
1913,  p.  S19. — Editor. 
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FotM§  of  Teelfoiancal  ILite^i 
By  E.  Fleming* 

Technical  literature  may  be  divided  into  two  classes: 
That  which  finds  its  way  to  the  public  through  periodicals, 
and  that  which  appears  in  book  form.  This  article  has  in 
mind  the  latter  class,  though  much  of  what  is  written  will 
apply  to  both  divisions. 

A  glance  through  the  catalogs  of  publishers  of  technical 
books  will  show  what  a  bewildering  number  has  been 
written  on  certain  subjects.  New  books  on  Applied  Me- 
chanics are  continually  being  brought  out.  Three  books 
on  Foundations  closely  followed  each  other  in  1914.  Books 
on  Structural  Engineering  are  being  multiplied.  Are  all 
these  books  needed  ?  A  university  lecturer  in  an  article1 
entitled  "Books  for  Engineers— A  Criticism,"  in  the  Engi- 
neering Supplement  of  the  London  Times,  of  Jan.  31, 
1912,  writes  thus  of  a  search  he  had  made: 

Two  or  three  impressions  were  gained  by  this  search.  One 
was  that  a  flood  of  technical  books  is  emanating  from  Amer- 
ica .  .  To  come  to  the  faults  of  the  technical  books  which 
are  now  appearing  so  rapidly,  many  of  them  are  badly  writ- 
ten badly  arranged  and  badly  priced.  .  .  .  Many  authors 
do  not  appear  to  have  in  mind  any  definite  purpose  for  then- 
books  They  do  not  seem  to  take  the  trouble  to  ascertain  if 
such  a  book  is  really  needed.  They  do  not  ascertain  before 
beginning  their  task  how  far  the  field  is  really  covered. 

Books  describing  industrial  processes  are  hardly  out  of 
the  hands  of  the  printer  before  the  processes  have  been 
modified  and  new  books  are  needed.  But  about  those 
on  Mechanics  dealing  with  unchanging  principles  it  is 
well  to  ask  whether  the  new  are  better  than  the  old.  Of 
course,  the  best  book  on  any  subject  is  yet  to  be  written. 
Not  every  writer  has  the  confidence  expressed  in  the 
preface  of  a  textbook  on  Applied  Mechanics:  "The  au- 
thor claims  that  the  chapters  on  Moment  of  Inertia, 
Center  of  Gravity,  Work  and  Energy,  Friction  and  Im- 
pact are  more  complete  in  theory  and  application  than 
those  of  any  other  American  textbook." 

Most  technical  books  are  written  by  teachers  in  techni- 
cal schools  and  colleges.  There  are  several  reasons  for 
this.  The  teacher  has  access  to  libraries,  is  able  or  should 
be  able  to  express  himself  clearly,  and  from  his  teaching 
experience  knows  the  difficulties  in  grasping  new  subjects. 
Moreover,  he  has  time  at  his  disposal  to  which  the  pro- 
fessional man  is  a  stranger.  The  college  year  seldom  lasts 
over  forty  weeks  and  recitations  and  lectures  are  con- 
fined to  comparatively  few  hours  per  week.  Knowing  that 
he  may  be  rated  according  to  the  number  of  books  he  has 
written,  he  embodies  his  notes  and  lectures  in  a  book, 
thus  adding  another  to  a  field  that  may  be  well  covered. 
The  responsibility  for  overproduction  rests  largely  upon 
the  boards  of  trustees  of  our  various  institutions  of 
learning,  who  in  choosing  a  faculty  generally  put  more 
stress  upon  authorship  than  upon  teaching  ability. 

One  cause  of  lack  of  accuracy  is  the  acceptance  without 
discrimination  of  what  has  already  been  written.    An  er- 


roneous statement  once  fairly  started  has  a  surprising  te- 
nacity of  life.  Hutton's  formula  for  wind  pressure  on 
inclined  surfaces,  although  discredited,  is  constantly  met 
with  in  textbooks,  and  handbooks.  The  Carnegie  "Pocket 
Companion,"  edition  of  1913,  gives  it,  the  Cambria  Steel 
Co.'s  Handbook,  1914,  quotes  it  without  a  name  attached, 
and  the  Handbook  of  the  Lackawanna  Steel  Co.,  1915, 
quotes  it  as  Unwin's  formula.  Dates  are  often  given 
wrongly,  especially  in  footnotes.  Euler's  column  formula 
is  found  dated  both  1757  and  1759.  In  this  case  there  is 
an  explanation.  The  paper  "Sur  la  Force  des  Colonnes, 
Par  M.  Euler"  appeared  in  the  "Histoire  de  l'Academie 
Koyale"  for  the  year  1757  but  the  volume  bears  the  im- 
print, Berlin,  1759. 

First  editions  are  often  lessened  in  value  because  of  the 
number  of  errors  resulting  either  from  careless  preparation 
of  the  manuscript  or  careless  proofreading.  One  book  be- 
fore the  writer  has  twenty-seven  errors  in  twenty-two 
consecutive  pages.  Some  are  trifling  but  others  are  seri- 
ous. A  student  has  the  help  of  his  instructor  in  detecting 
errors,  the  "constant  reader"  will  probably  find  them 
from  the  context,  but  the  busy  man  who  regards  his  li- 
brary as  his  dictionary  is  liable  to  be  led  astray.  The  en- 
gineer who  passes  a  problem  with  a  given  book  to  an  as- 
sistant may  receive  an  absurd  answer  or  none. 

From  a  large  number  of  errors  which  have  caused  an- 
noyance, three  will  be  cited  from  books  of  recognized 
merit : 

1.  The  "American  Civil  Engineers'  Pocket  Book,' 
second  edition,  page  297,  gives  as  the  formula  for 
bending  moment  of  a  cantilever  beam  uniformly  loaded, 


M 


This  should  be 


Wlx 


•American  Bridge  Co.,  30  Church  St.,  New  York  City. 
iReprinted  in  part  in  "Engineering  News,"  of  April  18.  1912. 


2.  Johnson,  Bryan  and  Turneaure  in  their  analytical 
treatment  of  wind  loading  in  "Modern  Framed  Struc- 
tures," eighth  edition,  page  512,  write:  "and  substitute 
the  values  of  M  and  S2  in  (lib)."  In  this  edition  equa- 
tion (lib)  is  not  given  and  it  is  necessary  to  consult  ear- 
lier editions. 

3.  Ketchum  in  "Steel  Mill  Buildings,"  third  edition, 
page  119,  in  the  figure  of  a  double  portal,  gives  a  stress 
of  4242  lb.  in  the  member  c  —  7  and  the  same  in  member 
c  —  8.  In  each  case  it  should  be  2121  lb.  The  stress  dia- 
gram is  correctly  drawn  but  the  reader  does  not  stop  to 
scale  a  diagram.  He  looks  at  the  stresses  given  on  the 
figure.  From  this  figure  he  would  infer  that  for  a  double 
portal  the  stresses  in  certain  members  are  equal  to  the 
stresses  in  certain  other  members  when  they  are  but  one- 
half  as  much. 

Lack  of  clearness  occurs  when  an  author  leaves  too  much 
to  be  understood  by  the  reader.  In  one  standard  treatise 
on  Mechanics  the  'reader  must  at  times  determine  from 
his  previous  knowledge  of  the  subject  the  meaning  of  + 
and  — .  A  single  sentence  would  clarify  the  whole  matter. 
Another  book  that  has  passed  through  several  editions  con- 
tains an  article  of  five  pages  on  "The  Flexure  of  Long 
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Columns."  Near  the  close  of  the  section  is  a  paragraph 
commencing:  "Euler's  formula,  therefore,  is  strictly  ap- 
plicable only  to  .  .  .  ".  While  the  student  may  'infer 
that  the  formula  deduced  is  the  well-known  Euler  formula, 
it  is  not  so  expressed  and  the  paragraph  does  scant  justice 
to  Euler. 

Flexure  in  beams  is  almost  invariably  treated  without 
any  mention  that  the  beam  is  considered  as  stayed  lateral- 
ly.   One  textbook,  "Stresses  in  Structures,"  in  showing 
how  to  use  the  tables  in  the  rolling-mill  handbooks  quotes 
the  full  tabular  load  as  the  strength  of  a  9-in.  beam  with 
span  of  20  ft.    No  mention  is  made  of  the  proviso  so  ex- 
plicitly stated  in  the  handbook  that  the  tabular  loads  apply 
only  to  beams  stayed  sideways.   A  note  like  the  following, 
used  in  another  book,  would  have  left  no  room  for  doubt  : 
"Due  attention  in  selecting  the  beam  must  be  given  to  lat- 
eral and  vertical  deflection  as  previously  noted,  or  to  a 
proper  reduction  of  the  specified  fiber  stress  to  allow  for 
these  reductions."    In  this  connection  it  is  noted  that 
reports  of  beam  tests  lose  their  value  when  they  do  not 
state  how  the  beam  is  stayed  sideways. 

It  is  conducive  to  clearness  to  find  in  all  the  pages  of  a 
book  the  same  symbol  denoting  the  same  thing.  Greene's 
"Structural  Mechanics"  is  an  illustration.  In  the  intro- 
duction the  author  says  :  "The  notation  is  practically  uni- 
form throughout  the  book  and  is  that  used  by  several 
standard  authors."  It  is  also  a  great  help  to  find  an 
introductory  page  or  an  appendix  tabulating  in  alpha- 
betical order  all  the  symbols  used.  A  few  books  give  this. 
May  their  number  be  increased !  A  step  farther  would  be 
a  more  general  agreement  among  authors  to  use  the  same 
notation. 

Plagiarism  is  an  ugly  word  to  use  and  happily  the  fault 
is  not  common.    Yet  occasionally  when  two 'books  are 
compared  it  may  be  inferred  that  one  copied  from  the 
other  or  that  both  borrowed  from  a  common  source.  Some 
again  quote  a  great  deal  and  give  credit  for  little.  More 
prevalent  still  is  the  use  of  the  work  of  thinkers  and 
scholars  without  any  mention  of  their  names.  Goodman's 
"Mechanics  Applied  to  Engineering"  is  a  model  in  the 
giving  of  credit.    Instances  are:    Young's  Modulus  of 
Elasticity,  Bow's  Notation,  Barlow's  Theory,  "the  method 
is  due  to  Professor  Dalby,"  "the  author  and  Mr.  R  H 
Thorpe  of  New  York."   Molitor  is  also  to  be  commended 
In  the  preface  of  his  "Kinetic  Theory  of  Engineering 
Structures"  he  states:    "Each  subject  is  prefaced  by  a 
few  brief  historical  remarks  and  all  important  theorems 
bear  the  name  of  their  originators,  a  practice  which  has 
been  shamefully  neglected  by  many  modern  writers."  This 
is  quite  in  contrast  to  the  practice  of  some  others  to  whom 
the  lines  of  Kipling  might  apply : 


When  'Omer  smote  'is  bloomin'  lyre. 
He'd  'eard  men  sing:  by  land  an'  sea; 

An'  what  he  thought  'e  might  require, 
'E  went  an'  took— the  same  as  me! 

The  market-girls  an'  fishermen, 

The  shepherds  an'  the  sailors,  too, 
They  'eard  old  songs  turn  up  again, 

But  kep'  it  quiet — same  as  you! 

They  knew  'e  stole;  *e  knew  they  knowed 

They  didn't  tell,  nor  make  a  fuss, 
But  winked  at  'Omer  down  the  road, 

An'  'e  winked  back— the  same  as  'us! 

In  closing  let  it  be  said  that  despite  its  faults  technical 
literature  was  never  better  than  it  is  today. 


Trsnasnft!©^  a>ir  Spiral  Curves 
Reviewed  by  Henry  J.  Saundebs* 

In  the  "Railroad  Taper,"  Mr.  Perkins  has  presented 
the  subject  of  transition  or  spiral  curves  as  developed  by 
William  Hood,  chief  engineer  of  the  Southern  Pacific 
Co.  The  curve  used  is  a  series  of  compound  curves  de- 
veloped from  a  basic  chord  length  of  30  ft.  A  set  of  tables 
is  also  given  based  on  the  10-meter  chord  for  use  in 
Mexico  and  South  America. 

Mr.  Perkins'  work  as  a  whole,  although  it  cannot  be 
said  to  be  the  last  word  in  spiral  curves,  still  seems  to 
be  such  an  improvement  over  other  books  and  tables  on 
the  subject  that  it  deserves  little  criticism  and  much 
praise.  The  writer  has  taken  the  trouble  to  compare  this 
work  with  some  ten  or  more  others  on  the  same  subject 
and  can  say  that  with  one  or  two  exceptions  this  is  the 
only  work  which  can  be  used  easily  and  universally  by  the 
man  in  the  field  under  nearly  all  conditions. 

The  writer  believes  that  a  better  understood  title  for 
the  book  should  have  been  selected  or  at  least  that  the 
word  "curve"  should  have  immediately  followed  the  word 
"taper."  Of  some  ten  books  examined  no  one  of  them 
used  the  word  taper,  three  using  "spiral,"  four  "transition 
curve,"  two  "transition  spiral"  and  one  "parabolic  curve  " 
Webster  defines  the  noun  "taper"  as  "a  gradual  diminu- 
tion of  thickness  in  an  elongated  object,"  referring  more 
to  volume  than  to  surface. 

The  writer  believes  that  Mr.  Hood  had  some  well-defined 
reason  for  the  selection  of  the  30-ft.  basic  chord  length 
and  believes  that  should  be  brought  out  in  this  work, 
owing  to  the  fact  that  a  great  many  engineers  look  with 
disfavor  on  any  unit  of  measurement  which  will  not  go 
into  100  an  even  number  of  times. 

The  location  and  track  problems  selected  are  good  and 
cover  the  usual  run  of  problems  encountered  in  the  field. 
The  tables  are  ample,  although  the  writer  believes  that  a 
more  definite  nomenclature  should  be  selected  for  the  dif- 
ferent types  of  taper  in  order  that  the  necessary  table 
could  be  selected  at  a  glance  without  having  to  study 
out  the  system  of  numbering. 

The  author  explains  fully  the  relation  of  the  speed  of 
the  train  to  the  length  and  number  of  the  taper  selected. 
This  is  a  point  which  cannot  be  too  fully  impressed 
upon  the  field  engineer. 

The  slight  changes  which  have  been  suggested  would 
make  the  book  of  general  value  to  engineers,  although 
as  it  stands  it  can  certainly  be  used  as  well  or  better  than 
any  other  work  on  this  subject. 


A  summary  of  the  operating  results  of  the  water-soften- 
ing and  filtration  plant  of  McKeesport,  Penn.,  occupies  a 
large  part  of  the  annual  report  for  1911  of  the  water  ami 
lighting  commissioners  of  that  city.  A  folding  table  giv- 
ing data  by  months  and  by  yearly  averages  for  six  years  is 
included.  There  is  also  a  description  of  the  plant.  The 
summary  was  written  by  Edward  C.  Trax,  chemical  engi- 
neer, who  is  in  charge  of  the  filtration  plant. 

•Office  Engineer,  Division  of    Valuation    Interstate  Pom 
merce  Commission,  Wells-Fargo  Building,  San  Francisco.  CalTr 
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Steam  FtLsmps 
Reviewed  by  H.  E.  Longwell* 

r>TR  FCT- ACTING  STEAM  PUMPS— By  Frank  P.  Nickel,  Asso- 
DIRcia?e    in   Mechanical    Engineering    Columbia  University. 

New    York    and    London:    McGraw-Hill    Book    Co  inc. 

Cloth;  6x9  in.;  pp.  x  +  258;  218  illustrations.    $3.  net. 

The  author  has  set  himself  a  rather  thankless  task,  for 
the  reason  that  his  subject  is  one  that  has  ceased  to  be  of 
much  general  interest  from  an  engineering  standpoint. 
He  has  developed  a  somewhat  elaborate  theoretical  treat- 
ment of  the  direct-acting  steam  pump,  which  it  is  hardly 
probable  ever  existed  in  the  minds  of  the  pioneer  designers 
of  this  type  of  machine,  whose  lead  apparently  has  been 
blindly  followed  by  their  successors. 

Table  17  (page  181),  giving  a  list  of  standard  sizes 
of  boiler  feed  pumps,  furnishes  sufficiently  convincing 
evidence  that  to  a  large  extent  designs  for  this  type  of 
pumps  have  been  based  on  "rule-of-thumb"  methods 
rather  than  on  exact  calculations.  If  the  design  were 
based  on  logical  principles  it  is  evident  that  the  ratio  of 
diameter  of  water  cylinder  to  steam  cylinder  should  be 
fairly  uniform  throughout  the  list.  If,  as  the  author 
states,  the  mechanical  efficiency  increases  materially  with 
the  length  of  the  stroke,  it  is  obvious  that  any  departure 
from  uniformity  should  be  in  the  line  of  an  increasing 
ratio  in  the  larger  sizes. 

If  a  -i-in.  water  cylinder  is  correct  for  a  6-m.  steam  cyl- 
inder with  6-in.  stroke  and  65  per  cent,  mechanical  effi- 
ciency, there  can  hardly  be  any  good  reason  for  making  a 
water  cylinder  so  small  as  5y4  in.  in  connection  with  a 
9-in.  steam  cylinder  of  a  10-in.  stroke  pump,  having  an  al- 
leged mechanical  efficiency  of  75  per  cent.,  or  a  water  cyl- 
inder only  7  in.  diameter  for  a  12-in.  steam  cylinder  of  a 
12-in.  stroke  pump  of  77.5  per  cent,  mechanical  effi- 
ciency. 


Inasmuch  as  substantially  the  same  list  has  been  stand- 
ard" for  over  thirty  years,  it  is  apparent  that  the  matter 
of  proportions  of  water  cylinder  to  steam  cylinder  has 
never  been  given  any  serious  engineering  consideration. 
Furthermore,  there  is  no  evidence  that  the  proportions  of 
any  of  the  so-called  "standard"  sizes  are  really  logical. 

The  book  opens  with  a  short  chapter  on  the  development 
of  the  direct-acting  steam  pump.  This  is  followed  by  a 
chapter  on  performance  factors,  which  is  largely  theoreti- 
cal and  applies  to  any  type  of  reciprocating  pump. 

Chapter  III  (about  100  pages)  is  entitled  "Classifica- 
tion and  Types."  It  undertakes  to  explain  the  numerous 
ingenious  designs  of  single-cylinder  steam  ends  that  were 
devised  to  evade  detail  patents  rather  than  because  they 
possessed  any  marked  inherent  merits  either  practical  or 
theoretical.  The  descriptions  are  too  meager  and  the  il- 
lustrations too  incomplete  to  make  the  matter  clear  to  a 
novice.  For  example,  Fig.  28  (page  45)  shows  a  piston 
in  a  position  where  it  shuts  off  the  steam  port  completely, 
and  the  means  for  getting  steam  into  the  cylinder  to  propel 
the  piston  is  left  to  the  imagination  of  the  reader.  The 
operation  of  the  valve  gear  of  duplex  pumps  is  explained 
at  length,  and  considerable  space  is  devoted  to  a  discus- 
sion of  various  designs  of  water  cylinders. 

The  action  of  the  cross-exhaust  which  makes  the  ex- 
pansive use  of  steam  possible  in  a  direct-acting  compound 
pump  without  compensating  devices  is  described  in  a  clear 

•General  Manager,  Westinghouse.  Air  Spring  Co.,  Smedley 
Building,  New  Haven,  Conn. 


and  interesting  manner,  and  practical  formulas  are  evolved 
for  calculating  the  cylinder  ratios  of  such  pumps.  There 
are  also  a  number  of  elaborate  tables  of  doubtful  value, 
which  purport  to  give  the  mean  effective  pressure  referred 
to  the  high-pressure  cylinder,  and  the  steam  force  in 
pounds  in  multiple-expansion  pumps  of  many  sizes  work- 
ing under  various  boiler  pressures,  both  condensing  and 
noncondensing. 

Two  chapters  are  devoted  to  the  mechanical  design  of 
water  and  steam  ends,  giving  formulas— more  or  less  em- 
pirical— for  the  strength  and  proportion  of  parts. 

Chapter  VI  discusses  sundry  types  of  pumps  from  the 
standpoint  of  their  suitability  for  different  kinds  of  ser- 
vice.   Chapter  VII  deals  with  the  economic  performance, 
or  "duty"  of  pumps.    It  includes  seven  pages  of  tables, 
which  claim  to  give  the  actual  duty  in  millions  of  foot- 
pounds per  1000  lb.  of  steam  over  the  whole  range  of  sizes, 
from  the  tiny  simple  pump  of  4-in.  stroke  working  with 
50-lb.  boiler  pressure  to  a  triple-expansion  condensing 
pump  of  48-in.  stroke  working  under  a  boiler  pressure  of 
200  lb.    Except  in  the  case  of  a  large  water-works  pump, 
carefully  designed  to  meet  conditions  that  can  be  predicted 
with  accuracy,  the  duty  of  a  direct-acting  steam  pump  is 
pretty  much  of  a  joke,  and  this  chapter  should  not  be 
taken  too  seriously.    Engineering  literature  is  singularly 
free  from  reports'  of  actual  tests  of  ordinary  direct-act- 
ing pumps,  and  the  author  does  not  undertake  to  supply 
this  deficiency.    The  duties  given  in  the  tables  are  most 
probably  calculated,  and  no  evidence  is  offered  to  the 
effect  that  they  are  in  close  agreement  with  the  results 
of  actual  experiment. 

The  book  closes  with  a  very  brief  chapter  on  the  opera- 
tion and  adjustment  of  direct-acting  pumps  and  with 
an  appendix  consisting  of  tables  giving  the  frictional  re- 
sistance of  Pennsylvania  and  California  oils  in  pipe  lines 
of  sundry  lengths  and  diameters  at  various  rates  of  flow. 


EXPERIENCES    IN    EFFICIENCY-By    Benj.  A 

[Works  Management  Library.]   New  York    The  Engineer 
ing  Magazine  Co.    Cloth;  5x8  in.;  pp.  xi  +  167.  »l. 

HINTS  CONCERNING  THE  ORGANIZATION  OF  WORK- 
SHOPS AND  FACTORIES— By  Robert  Grimshaw,  Con- 
sulting Engineer;  Lecturer  New  J°rk  University  Schoo 
of  Commerce,  Accounts  and  Finance,  Piatt  Inst't"\(?'nnarv 
author  of  •'Catechisms  of  Locomotive  and  Stationary 
steam  Engines  Bo  lers  and  Pumps  ;  Shop  fLmKS  , 
"Workshop ^  Practice";  "Werkstatt  Betrieb  und  Organiza- 
tion" •  "System  und  Organization  in  kauf  maenmschen 
Betrieben  "  and  other  practical  works  in  English  French 
and  San  New  York:  New  York  University  Book 
Store.  University  Building,  32  Waverly  Place.  4x6  in., 
pp.  104.  50c. 

Mr.  Franklin's  little  book  contains  some  articles, 
reprinted  from  Engineering  Magazine,  relating  in  con- 
versational style  a  few  cases  of  decreasing  manufacturing 
costs  and  increasing  workmen's  rewards  for  labor.  The 
author's  particular  contribution  to  the  field  seems  to  be 
a  quality-piece-work  scheme  of  payment  for  labor,  by 
which  the  total  wage  secured  depends  both  on  quantity 
of  output  and  reduction  of  waste.  Some  experience  is 
cited  with  "gang  piece-work"  pay.  Where  a  number  of 
men  were  involved  in  a  multitude  of  operations,  the  cost 
of  the  finished  product  was  determined  and  used  as  the 
basis  of  a  gang  payment,  which  was  divided  among  the 
various  workmen  in  some  proportion  judged  to  be  fair. 
The  result  was  greater  cooperation,  increased  and 
cheapened  output,  improved  quality  and  larger  wages 
per  man. 
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Applying  efficiency  methods  to  the  efficiency  men  them- 
selves is  an  unusual  theme  taken  up.  The  statistical 
clerks  were  induced  to  record  the  times  of  their  own 
operations  and  this  furnished  the  handle  for  scheduling 
progress  of  shop  records.  The  men  saw  chances  of 
improving  their  own  work,  and  seven  took  on  extra 
tasks  that  before  would  have  required  two  more  men. 

There  are  also  some  interesting  comments  on  building 
up  a  real  cost-accounting  system.  Throughout  the  author 
displays  a  sensible  moderation  in  scrapping  old  methods 
which  may  give  good  results— straight  piece-work  wages 
in  some  plants,  for  instance. 

The  Grimshaw  pamphlet  appears  to  be  a  condensation 
of  lectures  given  at  the  New  York  University  and  the 
Pratt  Institute.  The  text  consists  of  tabular  or  skeleton 
arrangements  of  abbreviated  expressions  defining  the 
aims  and  methods  of  organized  business,  the  functions 
of  manufacturing  plants  and  productive  departments. 
Handling  stock  and  labor,  reducing  costs,  increasing 
production,  etc.,  are  similarly  taken  up  "in  breathless 
style." 


Reviewed  By  Alton  L.  Smith* 

THE  ESSENTIALS  OP  DESCRIPTIVE  GEOMETRY— Bv  F  G 
Higbee,  M  E„  Professor  and  Head  of  Department  of  De  ' 
scriptive  Geometry  and  Drawing,  State  University  of  Iowa 
fn7vl%f.  Tto^Tso,  nJe°thn  ^  &  S°nS  CIo^S 

The  author  aims  to  present  the  subject  from  the  view- 
point of  the  draftsman.  The  first  fifth  of  the  text  explains 
the  general  principles  of  projection  and  discusses  the 
elementary  operations  employed  in  the  solution  of  space 
problems.  The  next  fifth  takes  up  17  simple  propositions 
relating  to  the  point,  line  and  plane,  the  statement  in 
each  case  being  followed  by  a  discussion  of  the  space 
solution  and  explanation  of  the  geometric  constructions 
used.  The  remainder  of  the  book  is  devoted  to  the 
subject  of  surfaces.  Each  chapter  is  followed  by  a  set  of 
practice  problems,  the  whole  totaling  nearly  300.  One 
entire  chapter  deals  with  making  paper  models  of  sheet- 
metal  work.  The  book  concludes  with  an  appendix  giving 
useful  geometric  constructions. 

To  help  the  student  visualize  and  vitalize  his  problem 
the  author  makes  use  of  solids  instead  of  dealing  with 
the  geometric  point,  line  and  plane.    Thus,  finding  the 
actual  length  of  a  line  when  its  projections  are  given  is 
presented  as  a  problem  of  finding  the  overall  length  of 
the  inclined  brace  of  a  wooden  bracket.    This  method  is 
supposed  to  overcome  two  difficulties.   First,  it  is  thought 
that  a  student  can  imagine  a  block  of  wood  much  easier 
than  he  can  conceive  of  a  wire  or  sheet  of  cardboard 
Second,  it  is  bejieved  that  the  student  can  more  quickly 
apply  his  principles  to  engineering  problems  if  he  has 
worked  out  his  elementary  problems  in  magnitudes  of 
commercial  shape  and  dimensions  instead  of  the  usual 
ones  employed  by  the  mathematician.     The  problems 
presented  cover  a  fair  range  and  in  most  cases  have  a 
•  practical  flavor"  rather  than  real  commercial  application 
the  large  amount  of  space  given  .to  sheet-metal  pattern 
work  and  the  total  exclusion  of  some  other  useful  topics 
wilUmpair  the  value  of  the  book  for  those  who  desire 

Stit7tl?%TrcesLM^  DeSign'  Wo-e^er  Poiytechnic  In- 


the  treatment  to  be  comprehensive,  even  though  brief. 
However,  the  matter  on  surfaces  probably  constitutes 
the  most  valuable  feature  of  the  book. 

ELEMENTS  OP  HYDRAULICS— By  S.   E.   Slocum  Professor 

NewP?n^  B^th?mailc"  in,  th,;  University0 o?' Cincinnati' 
New  York  and   London:   McGraw-Hill   Book  Co.  Cloth 
•6x9  in.;  pp.  xi  +  294;  210  illustrations.    $2.50,  net  L,oln' 

Professor  Slocum  evidently  has  aimed  to  instruct  the 
student  in  the  fundamentals  of  hydraulics  and  simul- 
taneously to  impress  him  on  certain  important  practical 
applications  of  theory  which  should  be  well  known.  The 
hook  is  another  evidence  of  the  tendency  to  break  away 
from  academic  presentations  of  pure  theory  to  secure  the 
interest  of  the  student  and  to  visualize  the  abstractions 
which  once  were  all  too  exclusively  dealt  with. 

The  book  starts  off  with  a  brief  review  of  the  old  aca- 
demic "hydrostatics"— properties  of  water,  pressure 
phenomena,  properties  of  floating  bodies,  etc.— but  into 
this  is  injected  a  consideration  of  presses,  accumulators, 
jacks,  elevators,  dams,  locks,  barges,  etc.  This  is  done 
partly  by  inserted  discussions  and  partly  by  a  group  of 
mil  and  hypothetical  engineering  problems.  The  Kensico 
dam  and  Keokuk  lock  are  among  the  actual  structures 
considered. 

The  convenient  term  "hydrokinetics"  appears  here  as 
m  the  more  academic  treatises;  hut  the  treatment  follows 
the  lines  indicated  for  the  preceding  section.  "Hydro- 
dynamics" is  a  term  also  retained  to  make  the  subject  of 
hydraulic  machinery  sound  formidable,  The  division  of 
the  book  among  these  parts  is  17,  40,  and  43  per  cent 
In  taking  up  hydrokinetics  the  formula  for  flow  out  of 
orifices,  over  weirs  and  through  pipes  and  nozzles  is  de- 
veloped. The  author  introduces  early  the  idea  of  stream 
lines  and  liquid  veins  to  facilitate  the  later  discussions  of 
kinetic  pressure  and  stream  gaging.  Venturi  meters  and 
siphon  spillways  are  also  treated. 

Flow  in  open  channels  follows,  the  Kutter,  Bazin  and 
Chezy  formulas  being  briefly  presented  as  experimental 
deductions.  Stream  gaging  by  current  meters  is  men- 
tioned, and  the  use  of  pitot.  tubes  is  discussed  at  some 
length.  Six  pages  are  devoted  to  backwater  curves  in 
channels— not  too  much  space  considering  the  immediate 
importance  of  backwater  from  stream  obstructions  Water- 
works problems  figure  in  the  appendix  to  hydrokinetics. 

Hydrodynamics  is  attacked  by  studying  impact  on  vari- 
ous stationary  and  moving  surfaces,  as  an  introduction 
to  impulse  wheels.  The  reaction  of  jets  serves  to  open  up 
the  subject  of  reaction  turbines.  Both  classes  of  machines 
are  presented  in  their  practical  details  as  well  as  in  their 
underlying  theories. 

One  of  the  most  interesting  and  useful  parts  of  the 
book  is  the  review  of  design  characterise  s  as  developed  in 
this  country  by  Zowski  and  Baashuus  (Engineering  News 
of  Jan.  28,  1909,  and  Mar.  2, 1911).  Of  course  this  is  not 
gone  into  far  enough  so  that  designing  can  proceed  with 
this  text  as  a  guide,  but  enough  is  given  to  be  of  great  aid 
in  understanding  the  proper  selection  of  wheels.  The  scope 
of  the  section  on  centrifugal  pumps  may  be  similarly  de- 
scribed. 

Not  all  the  minor  matters  have  been  here  noted— such 
as  water  hammer  and  displacement  pumps;  their  treat- 
ment is  in  keeping  with  their  importance  compared  with 
the  other  sections  noted  herein. 
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Lisaemir  Perspective 

Reviewed  by  Charles  W.  Reinhakdt* 

THE  PRINCIPLES  AND  PRACTICE  OF  LINEAR  PERSPEC- 
TIVE, Developed  Along  Original  Lines:  Being  a  Practical 
Handbook  for  Architects,  Civil  and  Mechanical  Engineers, 
Art  Designers,  Engravers,  and  for  Draftsmen  Engaged 
in  All  the  Industrial  Arts,  Including  a  Self-Explanatory 
Linear  Perspective  Chart  in  Simplified  Form — By  Herman 
T.  C.  Kraus,  C.  E.  Second  Edition,  Revised  and  Enlarged. 
New  York:  Norman  W.  Henley  Publishing  Co.,  132  Nassau 
St.  Cloth;  10x13  in.;  pp.  53;  15  plates  of  practical  exam- 
ples. $2.50. 

The  present  edition  of  this  book  does  not  seem  to  differ 
from  the  first  edition,  except  for  the  addition  of  a  "Self- 
Explanatory  Linear  Perspective  Chart."  This  chart  is 
said  to  be  the  "only  complete  nontechnical  one  ever 
issued,"  and  it  is  also  stated  that  "by  its  careful  study 
the  student  and  layman  can  obtain  a  complete  knowledge 
of  perspective."  The  least  that  could  be  said  about  this 
chart  is  that  it  would  have  gained  greatly  in  appearance 
if  reduced  to  about  one-half  size. 

The  fifteen  plates  of  practical  examples  accompanying 
the  text  are  all  made  by  the  "wax-process,"  and  while 
appearing  clean-cut  and  well  executed,  exhibit  a  ques- 
tionable system  of  outline  shading  (see  Figs.  1,  2,  6,  7 
on  Plate  I,  Fig.  6  on  Plate  XI  and  similar  ones).  The 
subjects  represented  seem,  however,  to  be  well  chosen ; 
the  text  likewise  is  lucidly  written  and  directly  applied. 
Paper  and  printing  are  excellent,  as  well  as  the  binding. 

m 

THE  A  B  C  OF  IRON  AND  STEEL,  With  a  Directory  of  the 
Iron  and  Steel  Works  and  Their  Products  of  the  United 
States  and  Canada — Edited  by  A.  O.  Backett.  Cleveland, 
Ohio:  The  Penton  Publishing  Co.  Cloth;  8x11  in.;  pp. 
xv  +  338;  222  illustrations.    $5,  postpaid. 

An  interesting  and  attractive  treatise  on  American  iron 
and  steel  making,  written  in  a  somewhat  popular  style, 
has  here  been  secured  with  the  cooperation  of  sixteen 
men  well  known  in  the  industry.  There  are  chapters  on 
ore  and  mining,  the  preliminary  treatment,  or  "beneficia- 
tion,"  of  ores,  valuation  of  ore,  transportation  and 
handling,  beehive  and  byproduct  oven  coke,  blast  furnaces, 
puddling  processes,  crucible,  bessemer  and  open-hearth 
steel,  rolling  and  wire-drawing  mills,  malleable  castings, 
steel  foundries,  and  electric  steel  furnaces.  Appended 
to  this  descriptive  matter  are  numerous  statistical  tables 
relating  to  the  American  industry  and  a  directory  of 
concerns  in  this  country  and  Canada  making  pig  and 
wrought  iron,  steel  and  mill  products. 

In  the  notice  of  Dr.  H.  B.  Hemingway's  "Legal  Princi- 
ples of  Public  Health  Administration"  (Engineering 
News  of  July  15,  p.  120),  a  word  was  accidentally  omitted 
from  the  brief  quotation  from  the  book  in  the  third  para- 
graph of  the  review.  We  repeat  the  paragraph,  giving  the 
quotation  correctly,  with  the  omitted  word  in  roman: 

"In  view  of  several  flattering  tributes  paid  by  the  author 
to  the  engineering  profession,  including  a  statement  that 
it  might  be  better  to  choose  a  health  officer  from  sanitary 
engineers  than  from  physicians,  it  may  seem  ungracious 
on  our  part  to  point  out  that  in  discussing  sewage  treat- 
ment he  says  that  the  Imhofif  tank  'takes  the  crude  sewage 
and  pours  out  water  much  clearer  than  that  found  in  many 
streams,  and  practically  devoid  of  harmful  bacteria.'  This 
is  clearly  a  misconception  of  the  object  and  the  effect  of 
the  Imhoff  tank,  but  it  may  not  do  much  harm  in  this 
book." 

*Of  Reinhardt-Winters-Cahill  Co.,  technical  illustrators, 
Times  Building,  New  York  City. 


The  omission  of  the  word  "harmful"  misrepresents  the 
author  in  a  way  which  was  wholly  unintentional  and  is  re- 
gretted. It  did  not  affect  the  criticism,  which  was  ad- 
dressed to  the  correct  and  not  to  the  incorrect  quotation. 

IB 

SHAPE  BOOK,  Containing  Profiles,  Tables  and  Data  Apper- 
taining to  the  Shapes,  Plates,  Bars,  Rails  and  Track  Ac- 
cessories Manufactured  by  Carnegie  Steel  Company,  Pitts- 
burgh, Penn.  Fifth  Edition,  1915.  Flexible  leather; 
5x8  in.;  pp.  312;  illustrated. 

It  is  four  years  since  the  last  previous  edition  of  this 
hook  was  issued,  and  the  new  volume  just  printed  shows 
a  remarkable  development  in  many  lines  of  special  manu- 
facture. It  is  now  possible  for  the  designing  engineer  to 
command  a  far  greater  variety  of  forms  in  standard  rolled 
sections  than  existed  only  a  few  years  ago.  For  many 
of  these  new  sections  the  automobile  industry  is  respon- 
sible. Another  development  has  been  in  small  sections 
used  in  the  construction  of  metal  window  frames,  sky- 
lights, etc.  A  variety  of  types  of  deformed  bars  for  con- 
crete reinforcement  is  shown.  A  considerable  number  of 
the  sections  have  been  rolled  for  special  customers  and  are 
obtainable  only  by  special  arrangement.  Their  inclusion 
in  the  book  is  of  value,  however,  as  there  would  doubtless 
be  no  difficulty  in  obtaining  these  special  sections  by  any 
engineer  who  desired  to  use  them  for  purposes  not  com- 
petitive with  the  company  for  which  the  section  was  origin- 
ally rolled. 

HUMAN  NATURE  AND  RAILROADS — By  Ivy  L.  Lee.  Phila- 
delphia: E.  S.  Nash  &  Co.    Cloth;  5x8  in.;  pp.  129.    $1,  net. 

The  series  of  addresses  which  are  printed  in  this 
book  were  delivered  by  Mr.  Lee  before  various  public  bod- 
ies during  the  past  year.  Their  general  purport  is  to 
impress  upon  the  public  the  need  of  a  square  deal  in  the 
treatment  of  the  railways  by  the  public  and  the  public's 
representatives — the  legislatures,  commissions  and  courts. 
In  an  address  entitled  "Training  the  Railroad  Man,"  de- 
livered before  the  Society  for  the  Promotion  of  Engineer- 
ing Education,  Mr.  Lee  deals  with  the  problem  of  the  best 
training  for  students  in  technical  and  other  schools. 

Especial  interest  attaches  to  this  book  because  its  author 
was  the  active  agent  in  carrying  out  the  policy  of  pub- 
licity adopted  by  the  Pennsylvania  Railroad  a  few  years 
ago.  In  "Telling  the  Railroad  Story,"  Mr.  Lee  explains 
how  that  policy  has  been  carried  out. 

A  three-plane  (isometric  projection)  horsepower  chart 
for  gears  and  pulleys  is  published  by  the  Mesta  Machine 
Co.,  of  Pittsburgh,  as  Bulletin  Ka.  Curves  show  pitch- 
circle  velocity,  pitch-circle  load  and  horsepower  for 
various  revolutions  per  minute,  torques  and  pitch 
diameters. 

m 

A  handbook  of  India  has  been  issued  by  the  United 
States  Department  of  Commerce,  in  an  effort  to  stimulate 
interest  in  the  Indian  market  on  the  part  of  American 
manufacturers.  This  is  a  book  of  640  pages  and  deals 
with  the  resources,  industries  and  commerce  of  India.  It 
contains  many  illustrations,  a  large  detailed  map  and  facts 
concerning  a  multitude  of  Indian  activities  and  condi- 
tions, with  interesting  accounts  of  the  native  states  and 
of  Ceylon,  Afghanistan  and  Tibet.  E.  E.  Pratt,  chief 
of  the  bureau,  states  that  this  work  is  regarded  as  one  of 
the  most  valuable  publications  ever  produced  by  his 
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bureau.  It  is  known  as  No.  72  in  the  series  of  special 
consular  reports,  and  may  be  obtained  for  $1  from  the 
Superintendent  of  Documents,  Washington,  D.  C. 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  If 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

ASSOCIATION  OP  RAILWAY  TELEGRAPH  SUPERINTEN- 
DENTS— Proceedings  of  Annual  Meeting  Held  at  Rochester, 
N.  Y.,  June  22-25,  1915.  Chicago,  111.  (c/o  M.,  St.  P.  & 
S.  S.  M.  Ry.):  P.  W.  Drew,  Secretary  Paper;  6x9  in; 
pp.  270. 

A  BIBLIOGRAPHY  OP  MUNICIPAL  GOVERNMENT  IN  THE 
UNITED  STATES — By  William  Bennett  Munro,  Professor 
of  Municipal  Government,  Harvard  University.  Cam- 
bridge, Mass.:  Harvard  University  Press.  Cloth;  6x9 
in.;  pp.  xiii  +  472.    $2.50,  net. 

THE  BOOK  OF  WIRELESS:  Being  a  Clear  Description  of 
Wireless  Telegraph  Sets  and  How  to  Make  and  Operate 
Them,  Together  with  a  Simple  Explanation  of  How  Wire- 
less Works — By  A.  Frederick  Collins,  Author  of  "Wireless 
Telegraphy,  Its  History,  Theory  and  Practice,"  "The  Book 
of  Stars,"  "The  Book  of  Magic."  etc.  New  York  and 
London:  D.  Appleton  &  Co.  Cloth;  5x8  in.;  pp.  xv  +  222; 
219  illustrations.    $1,  net. 

CANADIAN  RAILWAY  AND  CANAL  STATISTICS:  Annual 
Report  of  the  Department  of  Railways  and  Canals  for 
1913-14;  Railway  Statistics  for  1914;  Canal  Statistics  for 
the  Season  of  Navigation,  1914 — Ottawa,  Ont.:  Department 
of  Railways  and  Canals.  Paper;  7x10  in.;  pp.  472;  109' 
191;  illustrated. 

COMPASS  SURVEYING  AND  THE  SIMPLIFIED  CALCULA- 
TION OF  FARM  AREAS— By  Charles  Mitchell  Thomas, 
Civil  Engineer  and  Surveyor.  Wytheville,  Va.:  The 
Author.    Cloth;  6x8  in.;  pp.  vi  +  92;  charts.  $2. 

ELECTRIC  WIRING  SPECIFICATIONS— By  J.  H.  Montgomery, 
Professor  of  Physics  and  Electrical  Engineering,  Univers- 
ity of  Southern  California.  New  York:  D.  Van  Nostrand 
Co.    Cloth;  4x7  in.;  pp.  139.     $1,  net. 

ELECTRICAL  MEASUREMENTS  AND  METER  TESTING:  A 
Book  in  Plain  English  for  the  Student  and  Practical 
Man;  Fundamental  Theory,  Practical  Applications  and 
Examples — By  David  Penn  Moreton,  Associate  Professor 
of  Electrical  Engineering,  Armour  Institute  of  Technology. 
Chicago,  111.:  Frederick  J.  Drake  &  Co.  Linen;  4x7  in.; 
pp.  328;  191  illustrations.  $1. 

HANDBOOK  OF  THERMODYNAMIC  TABLES  AND  DIA- 
GRAMS: A  Selection  of  Tables  and  Diagrams  from 
"Engineering  Thermodynamics"  by  Charles  Edward  Lucke, 
Professor  of  Mechanical  Engineering,  Columbia  University 
— Arranged  and  Amplified  by  John  J.  Flather,  Professor 
of  Mechanical  Engineering,  University  of  Minnesota. 
Cloth;  6x9  in.;  pp.  xvi  +  238;  82  charts.     $1.50,  net. 

IDIOSYNCRASIES  OF  UNDERGROUND  WATER — Bv  Robert 
E.  Horton,  Consulting  Hydraulic  Engineer,  57  No.  Pine 
Ave.,  Albany,  N.  Y.  [Reprinted  from  Proceedings  of  the 
Connecticut  Society  of  Civil  Engineers  for  1915.]  Paper; 
6x9  in.;  pp.  56;  illustrated. 

INTERNAL  COMBUSTION  ENGINES,  Theory  and  Design:  A 
Textbook  on  Gas  and  Oil  Engines  for  Engineers  and 
Students  in  Engineering — By  Robert  L.  Streeter,  Assistant 
Professor  of  Mechanical  Engineering,  Russell  Sage  Foun- 
dation, Rensselaer  Polytechnic  Institute.  New  York  and 
London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  7x10  in.; 
pp.  xi  +  418;  240  text  illustrations  and  drawings.    $4,  net. 

AN  INVESTIGATION  OF  IOWA  FIRE  CLAYS— By  Milton  F. 
Beecher.  Bulletin  40,  Engineering  Experiment  Station. 
Ames,  Iowa:  Iowa  State  College  of  Agriculture  and 
Mechanic  Arts.    Paper;  6x9  in.;  pp.  117;  illustrated. 

IRRIGATION  AND  SETTLEMENT  IN  AMERICA — By  A.  D. 
Lewis,  Circle  Engineer,  Irrigation  Department,  Union  of 
South  Africa;  late  of  the  Public  Works  Department  of 
Punjab,  India.  Pretoria,  South  Africa:  Government 
Printing  and  Stationery  Office.  Cloth;  8x11  in.;  pp.  258; 
illustrated.    10/6  post  free. 

IRRIGATION  PRACTICE  AND  ENGINEERING:  Vol.  I,  Use 
of  Irrigation  Water  and  Irrigation  Practice — By  B.  A. 
Etcheverry,  Head  of  the  Department  of  Irrigation,  Uni- 
versity of  California.  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xiii  +  213;  77 
illustrations.    $2,  net. 

A  MANUAL  FOR  HEALTH  OFFICERS— By  J.  Scott  MacNutt, 
Sometime  Health  Officer  of  Orange,  N.  J.,  and  Member  of 
the  Board  of  Examiners  of  Health  Officers  and  Sanitary 
Inspectors  of  New  Jersey;  Lecturer  on  Public  Health 
Service  in  the  Massachusetts  Institute  of  Technology: 
With  a  Foreword  by  William  T.  Sedgwick,  Professor  of 
Biology  and  Public  Health,  Massachusetts  Institute  of 
Technology.  New  York:  John  Wiley  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.    Cloth;  5x8  in.;  pp.  x  +  650:  $3, 


MASTER  BOILER  MAKERS'  ASSOCIATION— Proceedings  of 
Annual  Convention  held  at  Chicago,  May  25-28,  1915  New 
York  (95  Liberty  St.):  Harry  D.  Vought,  Secretary. 
Cloth;  6x9  in.;  pp.  230;  illustrated.  $1. 

THE  MINERAL  RESOURCES  OF  TEXAS— By  William  B. 
Phillips.  Bulletin  No.  365.  Austin,  Tex.:  University  of 
Texas.    Paper;  6x9  in.;  pp.  362;  illustrated. 

THE  NAVAL  STORES  INDUSTRY— By  A.  W.  Schorger,  Chem- 
ist, and  H.  S.  Betts,  Engineer,  Forest  Products  Laboratory. 
Washington,  D.  C:  United  States  Department  of  Agri- 
culture. Bulletin  No.  229.  Paper;  6x9  in.;  pp.  58;  illus- 
trated. 

NEW  JERSEY  STATE  BOARD  OF  PUBLIC  UTILITY  COM- 
MISSIONERS (Trenton,  N.  J.)— Report  for  1914.  Cloth: 
6x9  in.;  pp.  307. 

NEW  YORK  STATE  COMMISSIONER  OF  HIGHWAYS  (Al- 
bany, N.  Y.) — Report  for  1914.    Cloth;  6x9  in.;  pp.  892. 

OIL  ENGINES  FOR  PUMP  IRRIGATION  AND  THE  COST 
OF  PUMPING — By  George  E.  P.  Smith.  Bulletin  74,  Agri- 
cultural Experiment  Station.  Tucson,  Ariz.:  University 
of  Arizona.     Paper;  6x9  in.;  pp.  72;  illustrated. 

PRACTICAL  SURVEYING  for  Surveyors'  Assistants,  Voca- 
tional, and  High  Schools — By  Ernest  MeCullough,  M.  Am. 
Soc.  C.  E.,  author  of  "Engineering  Work  in  Towns  and 
Cities";  "The  Business  of  Contracting";  "Engineering  as 
a  Vocation."  New  York:  D.  Van  Nostrand  Co.  Cloth- 
5x8  in.;  pp.  ix  +  42;  229  illustrations.    $2,  net. 

PROPERTIES  OF  STEAM  AND  AMMONIA— By  G.  A.  Good- 
enough,  Professor  of  Thermodynamics,  University  of 
Illinois.  New  York:  John  Wiley  &  Sons,  Inc.  London- 
Chapman  &  Hall,  Ltd.  Cloth;  7x10  in.;  pp.  vii  +  108- 
illustrated.     $1.25,  net. 

THE  RAILWAY  LIBRARY,  1914:  A  Collection  of  Addresses 
and  Papers  on  Railway  Subjects,  Mostly  Delivered  or 
Published  During  the  Year  Named,  Also  Statistics  for 
1914 — Compiled  and  Edited  by  Slason  Thompson,  Director 
of  Bureau  of  Railway  News  and  Statistics.  Chicago,  111. 
(1529  Railway  Exchange  Bldg.):  The  Bureau.  Cloth: 
6x9  in.;  pp.  470.  $1. 

THE  SAMPLING  AND  CHEMICAL  ANALYSIS  OF  IRON  AND 
STEEL — By  O.  Bauer  and  E.  Deiss  of  the  Royal  Testing 
Bureau  at  Gross-Lichterf  elde,  Germany.  Authorized 
translation  from  the  German  by  William  T.  Hall  and 
Robert  S.  Williams,  Massachusetts  Institute  of  Technology. 
[International  Chemical  Series.]  New  York  and  London: 
McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xiv  +  373- 
173  illustrations.    $3,  net. 

STANDARDS  FOR  RUBBER  COVERED  WIRES  AND  CABLES, 
Including  Label  Service  Manual,  "National  Electrical  Code" 
Specifications  and  Underwriters'  Laboratories'  Standards 
for  Physical  and  Chemical  Tests  of  Rubber  Compounds 
Used  for  Electrical  Insulation — Underwriters'  Laborato- 
ries, Inc.,  207  East  Ohio  St.,  Chicago,  111.  Paper;  6x9  in.; 
pp.  126;  illustrated. 

STRUCTURAL  STEEL:  Handbook  No.  16— Compiled  and  Pub- 
lished by  R.  A.  Skelton  &  Co.,  Moorgate  Station  Chambers, 
London,  E.  C,  England.    Cloth;  7x9  in.;  pp.  319;  illustrated. 

SURVEYING  AND  FIELD  WORK:  A  Practical  Textbook  on 
Surveying,  Leveling  and  Setting-Out,  Intended  for  the 
Use  of  Students  in  Technical  Schools  and  Colleges  and 
as  a  Work  of  Reference  for  Surveyors,  Engineers  and 
Architects — By  James  Williamson,  Assoc.  M.  Inst.  C.  E. 
[The  Glasgow  Textbooks.]  New  York:  D.  Van  Nostrand 
Co.  Cloth;  6x9  in.;  pp.  xxii  -f  363;  271  illustrations.  $3, 
net. 

SURVEYING  MANUAL:  A  Manual  of  Field  and  Office  Methods 
for  the  Use  of  Students  in  Surveying — By  William  D. 
Pence,  M.  Am.  Soc.  C.  E.,  Professor  of  Railway  Engineer- 
ing, University  of  Wisconsin,  and  Milo  S.  Ketchumv  M. 
Am.  Soc.  C.  E.,  Dean,  College  of  Engineering  and  Professor 
of  Civil  Engineering,  University  of  Colorado.  Fourth 
Edition.  New  York  and  London:  McGraw-Hill  Book  Co., 
Inc.  Flexible  leather;  4x7  in.;  pp.  xiv  +  388:  illustrated. 
$2,  net. 

TESTS  OF  SUBMERGED  ORIFICE  HEADGATES  FOR  THE 
MEASUREMENT  OF  IRRIGATION  WATER — By  F.  L. 
Bixby,  Irrigation  Engineer.  Bulletin  97,  Agricultural 
Experiment  Station.  State  College,  N.  M. :  New  Mexico 
College  of  Agriculture  and  Mechanic  Arts.  Paper;  6x9 
in.;  pp.  55;  illustrated. 

A  TEXTBOOK  OF  ENGINEERING  THERMODYNAMICS — By 
Charles  Edward  Lucke,  Professor  of  Mechanicai  Engineer- 
ing, Columbia  University,  and  John  J.  Flather,  Professor 
of  Mechanical  Engineering,  University  of  Minnesota:  An 
Abridgment  of  "Engineering  Thermodynamics,"  by  Charles 
Edward  Lucke.  New  York  and  London:  McGraw-Hill 
Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xxiv  +  6SS ;  189  illustra- 
tions.   $5,  net. 

VALVES  AND  VALVE  GEARS:  Vol.  II,  Gasoline,  Gas  and 
Oil  Engines — By  Franklin  DeRonde  Furman,  M.  Am.  Soc. 
M.  E.,  Professor  of  Mechanism  and  Machine  Design, 
Stevens  Institute  of  Technology.  New  York:  John  Wiley 
&  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth; 
6x9  in.;  pp.  xi  +  190;  216  illustrations.    $2,  net. 

WATER-SUPPLY  PAPERS,  U.  S.  GEOLOGICAL  SURVEY— 
Washington,  D.  C.    Paper;  6x9  in.;  illustrated. 

No.  356:     Surface  Water  Supply  of  the  United  States, 

1913;  Part  VI,  Missouri  River  Basin.    Pp.  291. 
No.  375-B:    Ground  Water  in  Paradise  Valley,  Arizona 

— By  O.  E.  Meinzer  and  A.  J.  Ellis.    Pp.  26. 
No.    375-C:     The   Relation   of   Stream   Gaging  to  the 

Science  of  Hydraulics — By  C.  H.  Pierce  and  R.  W. 

Davenport.     Pp.  10. 
No.  375-D:    Ground  Water  in  Big  Smoky  Valley,  Nevada 

— By  O.  E.  Meinzer.    Pp.  31. 
No.   375-E:     A  Method  of  Correcting  River  Discharge 

for  a  Changing  Stage — By  Benjamin  E.  Jones.    Pp.  10. 
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B^Ib^  Masses3  PiP(Lwes  Economics*! 

Unusually  efficient  work  was  observed  recently  in  con- 
creting with  a  baby  batch  mixer.  Rapid  mixing  and  plac- 
ing of  concrete,  great  adaptability  to  conditions  of  ground, 
etc.,  and,  to  all  appearances,  very  low  cost  were  features  of 
the  performance.  The  case  was  the  concreting  of  column 
footings  for  the  Delco  Building,  a  large  reihforced-con- 
crete  structure  now  under  erection  at  Dayton,  Ohio. 

The  93  footings  of  the  building,  2  ft.  to  14  ft.  below 
ground  floor  and  from  1  yd.  to  7  yd.  in  contents  of  con- 
crete, were  ready  for  concreting  long  before  the  mixing 
plant  and  towers  were  assembled  and  erected.  As  the 
footing  pits  tended  to  cave,  it  was  desired  to  concrete 
them  as  soon  as  excavated  to  save  extra  work  in  holding 
the  walls  or  clearing  the  pits. 

Work  was  begun  by  hand  mixing,  but  this  proved  too 
expensive  on  account  of  rehandling  sand  and  stone,  as 
well  as  too  slow — the  excavation  got  too  far  ahead  of  the 
concrete. 

Half-Bag  Batch  Mixer  foe  Direct  Depositing 

A  self-propelling  half-bag  mixer  (Foote)  was  then 
brought  on  the  job.    It  proved  successful  from  the  start. 

The  mixer  was  run  under  its  own  power  to  a  point  near 
enough  to  the  footing  so  that  the  concrete  could  be  chuted 
from  the  mixer  to  place.  In  many  instances  the  gravel 
aggregate  was  taken  direct  from  the  excavation  in  which 
case  only  the  cement  bad  to  be  wheeled. 

The  full  day's  capacity  of  the  mixer  (said  to  be  80 
cu.yd.  in  10  hr.)  was  never  used,  but  some  very  good  short- 
time  performances  were  made.  The  best  was  7  yd.  in 
;;8  min.,  with  a  force  consisting  of  one  foreman,  one  oper- 
ator, two  shovelers,  one  material  wheeler,  one  batch 
tender  and  one  puddler.  In  this  particular  case  the  mate- 
rial was  specially  convenient  and  the  mixer  was  placed 
more  advantageously  than  usual.  In  numerous  other 
eases,  however,  45  yd.  in  8  hr.  was  turned  out,  with  two 
wheelers  added  to  the  gang. 

Wheeling  Concrete  for  Wall  Work 

For  forming  the  walls  (2  ft.  to  10  ft.  high)  of  the 
ground-floor  sill  and  of  the  interior  tunnel,  a  directly  op- 
posite method  of  using  the  portable  mixer  was  employed — 
keeping  the  mixer  stationary  and  wheeling  the  concrete 
from  it  to  the  wall.  This  was  on  account  of  the  small 
yardage  of  concrete  per  foot  of  Avail.  Actually,  it  was 
found  that  wheeling  concrete  as  far  as  150  ft.  was  cheaper 
than  moving  the  mixer,  rehandling  material  and  rebuild- 
ing runways. 

The  labor  cost  per  yard  of  concrete  was  higher  under 
this  method  than  under  that  used  for  the  footings  because 
three  more  men  were  required  in  wheeling. 

Factors  of  the  Machine's  Success 
The  fact  that  the  mixer  was  self-propelled  turned  out 
to  he  very  valuable.    Often  the  machine  crawled  over 
piles  of  excavated  dirt  like  a  snail,  but  it  always  got  there 
and  it  was  mired  only  once. 


The  simplicity  of  the  mechanism  was  another  import- 
ant element.  A  second-class  engineer  was  hired  and  he 
operated  it  successfully.  In  turning  out  about  1000  yd. 
of  concrete  the  mixer  held  work  up  only  twice,  and  only 
one  of  these  cases  is  chargeable  to  the  machine. 

More  Use  of  Motor  Ts^aclis  for 
HmMslini^  SttnrjictMrsil  Steel 

By  D.  P.  N.  Little* 

I  was  very  much  interested  in  the  article  in  Engineer- 
ing News  of  July  22,  1915,  by  William  Collins,  Jr.,  de- 
scribing the  hauling  of  heavy  girders  for  the  Jerome  Ave. 
elevated-railway  structure  in  New  York  City.  The  article 
was  of  particular  interest,  for  we  have  these  hauling  prob- 
lems confronting  us  on  the  Pacific  Coast,  as  well  as  our 
brothers  in  the  East;  and  just  at  this  time  the  Union  Iron 
Works,  of  Los  Angeles,  had  to  consider  the  problem  of 


fig.  i.  sketch  plan  of  method  of  connecting 
truck  and  trailer  for  hauling 
structural  steel 


transporting  two  girders,  72  in.  deep  by  61  ft.  10  in.  long, 
weighing  about  11  tons  each,  which  were  designed  for  a 
bridge  on  Cypress  Ave.,  between  Los  Angeles  and  Orange 
Counties,  24  mi.  distant  from  the  shops. 

As  the  location  was  not  convenient  for  shipping  by  rail, 
it  was  decided  to  use  a  31/>-ton  motor  truck  with  a  two- 
wheeled  rubber-tired  trailer.  The  roads  for  most  of  the 
way  are  thoroughly  improved,  although  there  are  quite 
a  number  of  very  short  turns. 

The  accompanying  sketch,  Fig.  1,  shows  the  method  of 
loading,  about  6y2  tons  being  put  on  the  trailer  and  about 
4  tons  on  the  truck. 

The  trailer  frame  has  swivels  at  two  points,  and  the 
tow-line  connection  of  crossed  wire  cables  from  axle  to 
axle  compels  the  trailer  to  take  the  same  circle  as  the 
rear  wheels  of  the  truck.  The  second  swivel  frame  car- 
ries the  reach  pole,  which  is  connected  to  the  rear  end  of 
the  truck  body  by  a  toggle  joint,  but  it  does  not  carry  any 
strain.  The  upper  swivel  frame  acts  as  a  bolster  and  is 
provided  with  rollers.  The  girder  was  securely  chained 
to  the  swivel  frame  of  the  trailer  as  well  as  to  a  swivel 
bolster  on  the  body  of  the  truck.   Both  girders  were  safely 
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FIG.  2.  LOADING  AND  HAULING  11-TON  STEEL  GIRDERS  BY  MOTOR  TRUCK  AND  TRAILER 


transported  to  their  destination  without  incident,  the 
time  consumed  from  start  to  finish  being  1()  hr.  for  each 
girder.  This  would  have  been  cut  to  8  hr.,  but  the  weather 
was  unusually  warm  and  the  oil-macadam  roads  were 
rather  soft. 

We  have  estimated  (taking  the  period  of  the  year  as  a 
basis)  that  the  operation  of  our  truck,  including  depre- 
ciation, labor,  upkeep  and  fuel  expenses,  averages  about 
$1  per  hr.  of  operating  time,  and  if  this  assumption  is 
correct  we  transported  these  girders  21  mi.  for  a  little 
less  than  $1  per  ton.  However,  taking  Mr.  Collins'  esti- 
mate of  $20  per  day  it  would  make  our  hauling  cost  about 
$1.90  per  ton,  or  7.91c.  per  ton-mile  as  against  Mr.  Col- 
lins' 16l/2c. 

With  this  same  truck  we  have  hauled  steel  beams  57 
ft.  long  66  mi.  to  Riverside  without  the  use  of  a  trailer. 
We  find  this  cheaper  than  loading  on  two  flat-cars. 


Liftisi 


By  H.  T.  Welty* 

The  Ottawa  &  New  York  R.E.  and  the  Ottawa  Division 
of  the  New  York  Central  R.R.  are  carried  over  the  south 
channel  of  the  St.  Lawrence  River  near  Cornwall,  Old., 
by  a  bridge  consisting  of  three  368-ft.  single-track  truss 
spans.  A  recent  inspection  disclosed  the  fact  that  the  ex- 
pansion rollers  (of  which  there  are  six,  12  in.  high,  at  each 
expansion  point)  were  inclined  considerably  more  than 
they  should  be  at  the  temperature  obtaining  when  the  in- 
spection was  made,  and  at  two  points  the  inclination  had 
progressed  so  far  that  a  further  movement  of  i/2  in.  only 
was  possible.  It  therefore  became  necessary  to  jack  up 
the  trusses  and  adjust  the  rollers. 

The  elevation  of  the  bridge  above  the  river,  about  40  ft., 
and  the  swift  current  which  prevails  at  this  point  made  the 
use  of  any  falsework  difficult  and  expensive;  the  dimen- 
sions of  the  piers,  which  extend  beyond  the  truss  bearings 
only  4  ft.  transverse  to  the  axis  of  the  bridge,  and  1  ft.  in 
the  other  direction,  necessitated  a  compact  device  for 
jacking. 

The  device  adopted  consisted  of  a  pair  of  U-shaped 
lifting  rods  engaging  threaded  cast-steel  collars  which  re- 

R„wEi"gi^eer structures,  New  York  Central  R.R  east  of 
Buffalo,  Grand  Central  Terminal,  New  York  City. 


placed  the  nuts  on  the  end  pins.  The  rods  were  threaded 
at  the  tops  for  nuts  which  rested  on  loading  beams,  these 
beams  being  in  turn  supported  on  lifting  beams  against 
the  lower  flanges  of  which,  through  timber  blocks,  the 
jacks  operated. 

i  The  collars  were  threaded  from  field  measurements  of 
the  threads  on  the  pins,  and  each  was  provided  with  a  %- 
in.  rim  at  the  outer  end  to  hold  the  lifting  rods  in  position. 
The  latter  were  made  of  1%-in.  square  rods  to  give  a 
good  bearing  on  the  collars,  and  the  inside  rod  was  made 
in  two  parts  with  a  turnbuckle  connection  to  permit  in- 
serting it  around  the  end  floorbeam  without  disturbing 
the  latter.  The  loading  beams  were  made  of  two  12-in. 
channels  bolted  together  through  a  4-in.  wood-block  sep- 
arator, the  bearing  of  the  lifting-rod  nuts  being  taken 


FIG.  1.    VIEW  OF  LIFTING -DEVICE  IN  POSITION 
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by  a  %-in.  plate  resting  on  their  top  flanges.  These  beams 
rested  on  the  top  flanges  of  the  lifting  beam  composed 
of  two  24-in.  80-lb.  I-beams  !)  ft.  3  in.  long  which  spanned 
the  truss  shoe,  one  on  each  side  of  the  end  floorbeam.  At 
the  outer  end  these  beams  were  connected  over  the  jacking 
point  by  a  20-in.  I-beam  diaphragm,  but  at  the  inner  end, 
wdiere  the  floorbeam  interfered,  dependence  was  placed  on 
bolts  extending  through  the  webs  and  clamping  the  parts 
together  through  wooden  blocks. 

Due  to  interference  from  the  end-post,  the  lifting  beam 
could  not  be  placed  nearer  the  top  of  the  pier  than  about  5 
ft.,  winch  necessitated  the  use  of  block- 
ing. The  blocking,  because  of  the  re- 
stricted area  of  the  pier,  could  not  be 
arranged  to  give  a  very  ample  bearing 
area,  a  high  bearing  pressure  on  the 
blocks  resulting  (see  Fig.  1). 

The  weight  to  be  lifted  was  calcu- 
lated as  280,000  lb.,  and  in  order  that 
ample  jacking  capacity  would  be  avail- 
able four  60-ton  jacks  were  used. 

A  force  of  six  men  was  employed  in 
the  work.  After  the  preliminary  de- 
tails— such  as  drilling  holes  in  the  old 
material  and  making  cuts  to  permit  the 
placing  of  the  lifting  rods  and  beams 
— had  been  completed  at  all  points,  the 
lifting  parts  and  blocking  were  placed 
at  one  bearing,  the  truss  raised  about 
one  inch  and  the  rollers  adjusted,  after 
which  the  lifting  parts  and  jacks  were 
removed  to  the  next  bearing  and  the 
same  procedure  repeated,  and  so  on  un- 
til all  six  expansion  bearings  were  ad- 
justed. Two  bearings  were  adjusted 
each  day.  In  some  cases  the  roller  nest 
was  not  exactly  square  on  the  bedplate 
and  in  addition  to  adjusting  the  in- 
clination of  the  rollers  it  was  necessary  to  adjust  the 
position  of  the  nest.  This  was  done  by  means  of  a 
small  track  jack. 

During  the  adjustment,  of  the  rollers  no  traffic  was  per- 
mitted on  the  bridge,  and  the  work  proceeded  to  comple- 
tion without  interruption  or  difficulty. 

The  device  was  designed  in  the  office  of  Engineer  of 
Structures,  of  the  Construction  Department  of  the  N.  Y. 
C.  R.R.,  and  the  work  was  carried  out  by  the  Maintenance 
of  Way  Department  forces  under  the  supervision  of  the 
Assistant  Engineer,  Adirondack  Division. 

W. 

Tar  Paint  on  Penstocks  and  Draft  Tubes  has  been  used 
successfully  at  the  water-power  plant  on  the  Minidoka,  Idaho, 
reclamation  project,  according  to  a  report  in  the  "Reclamation 
Record  for  September."  The  use  of  this  material  appears  to 
have  been  due  to  the  article  on  the  Fernando  siphon  of  the 
Los  Angeles  water  supply,  published  in  "Engineering  News," 
May  .21,  1914.  Barry  Dibble,  engineer  in  charge  of  the 
Minidoka  power  plant,  found  that  the  steel  draft  tubes  and 
penstocks  under  water  were  not  protected  from  corrosion  by 
the  red-lead  paints  that  had  been  applied.  During  the  fall  of 
1914  the  parts  exposed  to  water  on  all  the  draft  tubes  were 
scraped  clean  and  repainted  with  water-gas  and  coal-gas 
tar,  the  former  being  used  for  the  first  coat  and  the  latter 
for  the  second  and  third  coats.  The  steel  was  first  cleaned 
with  steel  scrapers  and  brushes.  The  cost  of  the  water-gas 
tar  was  about  15c.  per  gallon  delivered.  One  gallon  covered 
about  30  sq.yd.  In  cool  weather,  one  quart  of  gasoline  was 
mixed  with  three  to  five  gallons  of  tar.  The  tar  was  applied 
with  a  brush  in  the  same  manner  as  ordinary  oil  paints.  At 
a  cost  of  labor  for  painting  only  of  $110,  and  for  material  of 
$10.39,  750  sq.yd.  were  cleaned  and  painted. 


IL©s*.di  Tests  ©f  1 

By  E.  R.  Conant* 

In  preparation  for  the  construction  of  12  mi.  of  sani- 
tary and  storm-water  sewers  in  Savannah,  I  made  a  series 
of  load  tests  on  the  circular  concrete  pipe  of  the  Meri- 
wether type,  made  by  the  Lock  Joint  Pipe  Co.,  which 
type  is  being  used  in  about  40%  of  the  work.  These 
tests  were  made  under  the  following  specifications: 

When  supported  upon  a  saddle  which  extends  the  full 
length  of  the  pipe,  exclusive  of  the  bell,  and  whose  outer 


cut  to  undercopjnci 


Base  of t?a//. 


r  ism 


yVak  F/artfT  A 
dead  load  Reaction  on  Rollers  E80.000  lb 


Section  A"A 


FIG.  2.  ARRANGEMENT  FOR  LIFTING  TRUSS  TO  ADJUST  ROLLERS, 
CORNWALL  BRIDGE 


surface  fits  accurately  the  outer  curve  surface  of  the  pipe, 
and  whose  width  is  equal  to  an  arc  of  15  deg.,  in  such  a  man- 
ner that  an  even  bearing  is  provided  throughout  the  whole 
length,  and  pressure  is  applied  at  the  crown  uniformly  through 
a  knife-edge  1  in.  in  width,  the  various  sizes  of  pipe  with 
diameters  greater  than  42  in.  shall  withstand  the  following 
pressures: 


Diameter, 
In. 

24 
30 
36 
42 
48 


Pressure, 
Lb.  per  Lin. Ft. 

2,150 
2,700 
3,300 
3,800 
4,400 


Diameter, 
In. 

54 
60 
66 
72 


Pressure, 
Lb.  per  Lin. Ft. 

5,000 
5,500 
6,000 
6,500 


Bending  tests  were  made  on  one  section  each  of  the 
48-in.  and  66-in.  diameter  pipe  and  on  two  jointed  sec- 
tions of  36-in.  pipe.  All  concrete  was  a  1:2:4  mix 
using  river  sand  and  a  fine  crushed  granite  for  aggre- 
gate. The  reinforcement  was  of  the  standard  size  and 
disposition  for  this  type  of  pipe. 

The  test  on  the  48-in.  pipe  is  shown  in  Fig.  1.  In 
this  a  load  was  placed  on  a  42-in.  wide  platform  car- 
ried on  a  1-in.  knife-edge  which  rested  on  the  top  element 
of  the  pipe,  the  pipe  itself  being  bedded  on  saddles  made 
by  laying  two  lx4-in.  boards  on  the  ground.  The  direct 
load  was  applied  by  loading  the  platform  with  cement  in 
sacks  over  a  space  4  ft.  each  side  of  the  knife-edge. 

The  48-in.  pipe,  48  in.  long  and  16  days  old,  showed 
a  hair  crack  at  the  invert  and  crown  at  4l/2  tons  load;  the 
deflection  was  inappreciable.    The  load  was  left  in  place 
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PIG.  1. 


LOAD  TEST  ON  4S-IN.  REINFORCED  CONCRETE 
PIPE 


unchanged  for  24  hr.,  but  no  change  in  the  pipe  took 
place.  Loading  was  resumed  until  7.35  tons,  or  2.08 
tons  per  lin.ft.,  had.  been  placed.  At  this  load  the  de- 
flection was  %  in.  and  the  cracks  in  the  invert  and  crown 
opened  up  slightly,  but  no  crack  extended  outside  of 
the  inner  line  of  reinforcement.  In  this  pipe  American 
Steel  &  Wire  Co.'s  triangular  mesh  No.  34  was  used  for 
reinforcing,  two  hoops  being  used— the  first  one  %-in. 
from  the  outside  face  and  the  second  1%  in.  from  the 
inside  face  of  the  pipe. 

Similiar  load  test  was  made  on  a  66-in.  pipe  after  the 
pipe  had  aged  14  days.  The  loading  of  liy2  tons  was 
applied  on  a  1-in.  knife-edge,  produc- 
ing a  deflection  of  only  T\  in.  at  the 
crown.  A  few  hair-cracks  occurred 
on  the  inside  of  the  pipe  at  the  top 
and  bottom. 

Another  test  was  made  to  determine 
the  strength  of  the  joints  (Pig.  2). 
Two  36-in.  diameter  pipes  were  jointed 
with  grout  in  the  customary  manner,  and  the  pipe  was 
then  supported  at  its  ends  and  load  was  placed  upon 
a  16-in.  saddle  centered  over  the  joint.  In  this  test  8y2 
tons  was  placed  on  the  loading  platform,  with  the  re- 
sult that  no  deflection  could  be  noticed  and  no  cracks 
occurred.  The  joints  thus  resisted  a  bending  load  greater 
than  the  required  strength  of  the  pipe. 


PIG.  2.    TESTING  THE  JOINT  IN  LOCK-JOINT  PIPE 

By  E.  A.  Fisher* 

I  agree  with  the  suggestion  of  the  National  Paving 
Brick  Manufacturers'  Association  that  too  little  attention 
iias  been  paid  to  the  question  of  drainage  and  the  action 
of  frost  in  water-impregnated  soils.  All  the  real  reasons 
for  the  cracking  of  brick  pavements  are  not  fully  under- 
stood, nor  is  it  to  be  doubted  that  the  expansive  action  of 
freezing  water  in  the  subsoil  is  responsible  for  some  of 
the  trouble.  It  would  therefore  seem  reasonable  to  pro- 
vide, as  far  as  possible,  against  this  cause. 

In  brick  pavements  recently  constructed  in  Lakewood, 
Ohio,  I  have  endeavored  to  provide  subdrainage  by  placing 
a  3-in.  tile  drain  behind  the  curb,  laid  in  cinders  as  shown 
in  Pig.  1.  We  used  this  method  of  construction  last  sea- 
son in  all  streets  with  the  exception  of  one.  Of  those 
streets  in  which  a  tile  drain  was  placed,  none  has  shown 
any  signs  of  cracking.  The  one  in  which  no  tile  was  laid 
has  already  cracked.  Subsoil  conditions  in  the  several 
streets  are  almost  identical. 

A  condition  which  exists  for  about  2000  ft.  on  one  side- 
hill  street  which  we  paved  this  season  is  shown  in  Fig.  2. 


4"Bricks, 


PIG.  1.  HALF 


"ert  '  -(>  Concrete  Base 
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CROSS -SECTION  OP  BRICK-PAVED  STREET  WITH  TILE 
DRAINS  BEHIND  CURBS 

During  a  hard  rainstorm  and  at  intervals  afterward,  1 
visited  this  street  to  see  what  effect  the  tile  drain  was 
having.  I  found  the  3-in.  tile  on  the  high  side  of  the 
street,  which  discharged  into  the  nearest  catchbasin. 
running  nearly  full.  The  tile  on  the  low  side  of  the  street 
was  running  nearly  a  quarter  full. 
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In  this  particular  case  one  can  very  easily  imagine  what 
might  happen  with  the  ground  saturated  by  fall  rains, 
followed  by  a  sharp  freeze,  if  there  were  no  tile  drain  to 
intercept  the  water  from  the  slope. 

Admitting  the  theory  of  capillarity  in  soils,  there  may 
be  some  question  as  to  where  to  place  the  drain.  I  have 
worked  on  the  presumption  that  the  presence  of  13  in.  of 
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FIG.  2.    CROSS-SECTION  OF  SIDEHILL  STREET  IN  LAKE  WOOD,  OHIO 


porous  cinder  between  the  tile  and  the  nearest  point  of  the 
subgrade  would  break  down  any  capillarity  that  might 
exist. 

The  N.  P.  B.  M.  A.  specifications  suggest  that  the 
drain  be  placed  3  ft.  back  of  the  curb  and  that  lateral 
drains  be  run  from  this  tile  drain  to  the  center  of  the 
street.  In  Fig.  3  is  shown  a  600-ft.  block  with  one  side  of 
the  street  drained  with  lateral  tile  drains  S  ft.  8  in.  center 
to  center  and  the  other  side  drained  longitudinally  of  the 
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3  AND  4.   PLAN  AND  CROSS- SECTION  OF  STREET  W  ITH  TWO 
PROPOSED   SYSTEMS   OF  SUBDRAINAGE 


street  by  two  tiles  with  the  same  spacing  apart.  In  each 
case  the  drain  is  led  to  the  nearest  catehbasin.  The  saving 
in  lineal  feet  of  tile  in  the  longitudinal  drainage  over  the 
lateral  system  is  about  30%  for  the  same  spacing.  Fig. 
4  is  a  cross-section  of  the  street  in  Fig.  3. 

I  am  firmly  of  the  opinion  that  there  is  virtue  in  the 
use  of  a  tile  drain  under  the  curb,  and  there  may  be 
additional  virtue  in  the  lateral  drainage  suggested.  I 
shall  try  to  find  out  at  the  first  opportunity. 


(Goimeff'ette  PnE< 


In  driving  reinforced-concrete  piles  for  the  Cabugao 
Bridge,  Tlicos  Sur,  Philippine  Islands,  compacted  gravel 
sand,  clay  and  bowlders  up  to  10  in.  diameter  were  en- 
countered, and  it  was  decided  to  loosen  up  the  material 
ahead  of  the  piles  by  the  use  of  explosives.  It  was  de- 
sired to  obtain  a  penetration  to  El.  — 6.8  m.,  the  ground 
level  being  at  approximately  El.  -4-0.2  m. 

The  plan  was  to  explode  the  charges  at  El.  — G.O  m., 
leaving  80  cm.  of  penetration  to  be  obtained  by  driving 
the  tapered  points  of  the  piles  into  the  undisturbed  ma- 
terial.   Judson  powder  R.R.P.  was  used  because  it  was 


♦Abstract  from  a 
"Quarterly  Bulletin, 
Islands. 


article  by  Frank  T.  James,  in  the 
Bureau    of    Public   Works,  Philippine 


decided  this  would  exert  its  action  through  a  greater 
range  horizontally  and  with  probably  more  force  upward 
than  other  available  explosives. 

The  piledriver  was  moved  into  place  for  driving  the 
pile  and  a  6-m.  length  of  3-in.  galvanized-iron  pipe  was 
hoisted  in  the  leads.    A  pipe  coupling  was  screwed  on 
to  the  hammering  end  of  the  pipe  to  protect  the  threads 
in  driving,  and  on  the  driving  end  was 
attached  a  steel  cap  made  of  old  plate 
y2   in.   thick,   7   in.   square,  notched 
on  the  four  sides  about  2  in.  The 
corners  of  the  plate  were  bent  up  at 
right  angles  forming  a  circle  practically 
the  diameter  of  the  outside  of  the 
pipe.     Into  a  hole  punched  in  the 
center  of  the  plate  a  piece  of  %-in.  steel  2  in.  long- 
was  driven  while  hot  and  made  snug.     The  cap  was 
fitted  over  the  end  of  the  pipe  at  just  ground  level, 
and  the  protruding  point  served  as  a  guide  to  keep 
the  cap  and  pipe  going  straight.    The  cap,  while  it  did 
not  keep  water  out  of  the  pipe,  prevented  the  earth  from 
entering  and  filling  it.    While  the  driver  was  being- 
moved  into  place  and  the  pipe  was  being  prepared  for 
driving,   the   charge  of  explosives  was  simultaneously 
prepared.  With  light  blows  of  the  ham- 
mer,  the   pipe   was   driven   into  the 
ground  6  m. 
r—  The  charge,  really  a  long  cartridge, 

1  '  '  I  was  lowered  into  the  pipe.  The  cart- 
ridge was  a  tin  tube  of  2!/o  in.  diam- 
eter and  1  m.  long  containing  Judson 
powder  R.R.P.,  tamped  to  a  depth 
of  75  cm.  Two  sticks  of  dynamite, 
with  a  6-m.  fuse  and  cap  in  each,  were 
placed  on  top  of  the  powder.  Another 
stick  of  dynamite  was  broken-  into 
four  pieces  and  tamped  in  around  the 
exploder  sticks  along  with  more  Judson 
powder  R.R.P.  up  to  within  about  4  cm.  of  the  top  of 
the  tube.  On  top  of  this  was  rammed  some  of  the  thin 
paper  in  which  fuses  are  packed,  and  the  tube  was  sealed 
with  asphalt  or  white  lead,  crimping  the  end  of  the  tube 
slightly. 

When  the  bottom  of  the  tube  was  down  to  the  bottom 
of  the  pipe  and  resting  on  the  cap,  a  6-m.  length  of  1-in. 
pipe  was  run  down  on  to  the  top  of  the  cartridge  and  held 
there  by  two  laborers  on  the  piledriver.  The  cable  was 
then  hitched  to  a  rope  fastened  around  the  top  of  the 
3-in.  pipe  and  with  the  engine  the  pipe  was  gradually 
withdrawn,  leaving  the  cap  and  tube  down  in  the  ground. 
The  1-in.  pipe  was  withdrawn  after  the  3-in.  pipe  had 
been  lifted  about  2  m. 

As  soon  as  the  two  pipes  were  out  of  the  ground,  the 
fuses  were  lighted  and  the  charge  exploded.  The  pile- 
driver  was  then  moved  into  place  for  the  next  pile  but 
one  and  the  operation  repeated,  and  then  to  the  second 
pile  beyond  that.  This  gave  three  explosions  for  the 
bent  of  five  piles,  which  were  spaced  about  1  m.  apart. 
The  concrete  piles  were  then  driven  with  very  satisfac  - 
tory results  as  to  grade,  the  bearing  being  much  more 
than  required.    These  facts  should  be  noted: 

1.  There  must  be  a  steel  cap  on  the  penetrating  end  of  the 
pipe  as  a  wooden  plug  splinters  and  forces  itself  up  into  the 
pipe. 

2.  There  must  be  a  coupling  on  the  driving  end  of  the  pipe 
as  the  metal  at  the  base  of  the  threads  is  too  thin  to  permit  of 
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hammering-  without  crimping-  the  edges.  The  coupling  also 
serves  as  a  collar  with  which  to  grip  the  pipe  with  a  rope 
When  withdrawing  it  from  the  ground. 

3.  A  block,  preferably  of  hardwood,  should  be  used  on  top 
of  the  coupling-  as  a  further  protection  for  the  end  of  the 
pipe. 

4.  The  3-in.  pipe  should  not  be  driven  until  the  cartridge  is 
all  ready,  because  once  in  awhile  the  cap  slides  off  the  end 
of  the  pipe  when  down  at  a  considerable  depth,  and  the 
charge  must  be  put  in  immediately  before  the  earth  works 
itself  into  the  pipe. 

5.  Dynamite  is  absolutely  necessary  to  explode  Judson 
powder  R.  R.  p.  The  manufacturer's  handbook  states  the 
size  and  number  of  sticks  to  be  used  for  different  sized 
charges.  The  charge  used  was  about  6  lb.  and  required  two 
%-in.  sticks. 

6.  In  every  charge  of  dynamite  there  should  be  two  fuses 
and  two  caps  as  a  minimum.  One  fuse  and  one  cap  are  not 
enough  as  oftentimes  a  fuse  that  burns  well  for  half  its  length 
or  more  dies  before  reaching  the  cap,  if  the  latter  has  been 
crimped  too  much  or  improperly.  Using  two  fuses  and  two 
caps  lessens  the  chances  of  failure  to  explode.  One  of  the 
fuses  should  be  a  foot  or  more  longer  than  the  other,  and 
the  longer  one  be  lighted  first,  to  insure  reasonable  safety  to 
the  man  doing  the  igniting.  This  must  be  done  quickly; 
hence  a  torch  or  other  large  flame  is  best. 

J^cfiSasag  Tests  oia  PIEos 

Interesting  pile  tests  were  made  last  spring  at  the  Potter 
Building,  New  York  City,  by  Maurice  Deutseh,  consult- 
ing engineer.  The  piers  along  the  Beekman  St.  front  of 
the  building,  on  the  line  of  the  new  subway,  were  under- 
pinned to  a  depth  of  from  56  to  59  ft.  below  curb,  by 
carrying  a  series  of  open  pits  under  the  main  piers  d'owii 
to  water  level  (about  44  ft.  below  cur]))  with  five  tubular 
steel-and-concrete  piles,  of  14  in.  diameter,  jacked  down 
below  the  pit  bottom  to  about  15  ft.  below  water  level. 
Each  of  these  piles  was  tested  to  a  load  of  56  tons  by 
means  of  a  hydraulic  jack.  Readings  were  taken  on  a  dial 
deflectometer.  The  results  of  three  tests  on  one  of  these 
piles,  penetrating  15  ft.  in  medium  fine  sand,  are  shown  by 
the  accompanying  curves. 
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It  is  to  be  noted  that  the  greatest  movement  was  on  the 
last  test,  the  pile  settling  at  a  steady  and  fairly  uniform 
rate  as  the  load  was  increased.  The  recovery  on  the  three 
tests  seems  to  have  been  progressively  greater  as  the  tests 
continued  and  the  soil  became  more  compressed.  On  the 
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CURVES  SHOWING  MOVEMENT  OP  A  PILE  UNDER 
THREE  SEPARATE  LOADINGS 


third  test  the  application  of  10  tons  seems  to  have  caused 
practically  no  movement,  16  tons  being  required  to  obtain 
approximately  the  same  small  movement  that  resulted 
from  10  tons  in  the  other  two  tests. 

On  the  second  application  of  load  it  took  20  tons  to  settle 
the  pile  the  distance  it  had  recovered  on  the  first  applica- 
tion, and  on  the  third  test  32  tons  was  applied  before  the 
pile  settled  the  distance  it  had  recovered  after  the  removal 
of  the  load  in  the  second  test.  In  the  third  test,  after  the 
application  of  40  tons,  the  settlement  was  more  uniform 
with  equal  increments  of  load,  than  in  the  previous  tests. 
Commenting  upon  this  particular  feature,  Mr.  Deutsch 
says: 

This  [uniform  settlement]  would  seem  to  indicate  that  the 
soil  had  reached  its  maximum  resistance  to  compression,  and 
that  the  frictional  resistance  between  the  pile  and  the  soil 
having  been  overcome  the  settlement  of  the  pile  continued 
uniformly,  and  was  subject  only  to  the  load  increase.  The 
behavior  of  the  soil  at  this  point  corresponds  to  the  action  of 
a  vibratory  force  or  hammer  action  applied  to  a  pile  or  pier 
penetrating  a  dense  material.  The  pile  that  is  subjected  to  a 
vibratory  force  will  continue  to  settle  so  long  as  this  force 
is  applied,  and  the  amount  of  settlement  will  increase  with 
the  frequency  of  vibration,  assuming  the  load  to  be  constant' 
or  assuming  the  frequency  to  be  constant  with  the  increase 
Of  the  loading. 


Puddled  Concrete  for  Water-tightness  was  used  for  the 
basement  wall  of  the  Circle  Building,  recently  erected  in 
New  York  City.  Several  kinds  of  concrete  waterproofing 
were  tested  by  the  contractor— the  Columbus  Circle  Construc- 
tion Corporation— but  puddled  gravel  concrete  of  1:2-5  mix 
was  finally  adopted,  having  stood  up  very  satisfactorily  under 
test.  The  test  in  question  consisted  of  placing  a  2-ft.  6-in. 
cube  of  concrete,  having  a  hollow  or  core  which  gave  12-in. 
walls  all  around,  in  a  trench  containing  water.  After  re- 
maining in  the  water  for  two  weeks  no  water  was  found  in 
the  core  hole  in  the  block.  The  concrete  was  puddled  with 
scrapers  such  as  are  used  to  remove  ice  from  sidewalks. 

Broadway  With  the  Cover  Off  is  shown  in  the  accompany- 
ing illustration.  This  picture  shows  the  southwest  corner  of 
Murray  St.  and  Broadway  during  the  reconstruction  of  the 
various  subsurface  conduits,  which  carry  the  means  of  life 


CORNER  OF  BROADWAY  AND  MURRAY  ST.,  NEW  YORK, 
SHOWING  SUBSURFACE  CONDUITS 

to  the  city's  many  industries.  Inquiry  is  sometimes  made 
why  New  York  City  granite-block  pavements  are  constructed 
with  asphalt-  or  tar-filled  joints.  The  accompanying  picture 
shows  the  reason  why.  Grouted  joints  make  a  pavement  too 
difficult  to  open  for  access  to  these  many  conduits. 
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WARD'S  ISLAND  BACKSTAY  ANCHORAGE  OF  THE  HELL  GATE  STEEL-ARCH  BRIDGE  OF  THE  NEW  YORK 

CONNECTING  R.R. 


The  Ward's  Island  Backstay  Anchorage  of  the  Hell  Gate 
steel-arch  bridge  of  the  New  York  Connecting  R.R.  is  shown 
in  the  accompanying  view.  This  backstay  is  about  2  ft. 
farther  from  the  west  abutment  than  the  east  backstay  is 
from  the  east  abutment,  but  because  of  a  slight  bend  in  the 
top  tie,  it  requires  a  heavier  anchorage.  The  picture  shown 
is  from  a  photograph  taken  July  23,  when  the  anchorage  con- 
sisted of  3670  tons  of  steel  girders,  which  will  later  be  incor- 
porated in  the  east  viaduct  approach.  Before  the  arch  is  ex- 
tended to  the  center  of  the  span  1500  tons  more  will  be  re- 
quired in  this  anchorage. 

Another  Form  of  Contracted  Multiplication — I  desire  to  call 
attention  to  a  contracted  method  of  multiplication  I  have 
used  for  some  time  and  which  I  find  quite  valuable.  In  order 
to  avoid  carrying  figures  in  the  multiplication  beyond  the 
required  precision,  I  write  the  multiplier  under  the  multipli- 
cand in  the  inverted  order  and  proceed  to  multiply  in  the 
usual  manner  by  using  only  the  figures  above  and  to  the  left 
of  each  figure  of  the  multiplier.  The  position  of  the  unit  in 
the  multiplier  determines  the  number  of  decimal  points  that 
will  be  preserved  in  the  product.  In  order  to  gain  a  precision 
to  any  number  of  decimals,  the  unit  figure  of  the  multiplier 
should  be  placed  one  point  to  the  right  of  that  decimal,  thus 
preserving  one  figure  more  than  nect-ssary,  which  figure 
is  used  to  determine  the  nearest  number  required.  To 
illustrate,  take  623.85  to  be  multiplied  by  0.71721.  In  this 
case  two  decimal  points  are  to  be  preserved,  so  that  zero 
in  the  multiplier  is  placed  under  the  third  decimal  point  of 
the  multiplicand,  and  the  sine  is  written  in  the  reversed 
order,  thus: 

623.850 
12717.0 


436.695 
6.238 
4.368 
124 
6 

447.431 


Correct  value  =  447.43 

This  accomplishes  the  same  purpose  as  that  sought  by 
E.  E.  Thum  in  "Engineering  News,"  July  15,  1915,  p.  124,  but 
in  a  more  positive  manner.  I  claim  no  originality  in  this 
matter.  The  person  who  explained  this  to  me  remarked  that 
this  was  the  only  really  valuable  thing  he  learned  while 
attending  a  university.— C.  E.  Day,  Southern  Pacific  Co.,  San 
Francisco,  Calif. 


Producer-Gas  Fngine  Starts  on  Gasoline — A  producer-gas 
engine  in  the  pumping  station  of  the  water-works  of  River- 
head,  L.  I.,  is  arranged  to  start  on  gasoline  when  fire  service 
puts  a  suddenly  increased  demand  on  the  station.  The  engine 
operates  successfully  with  both  fuels,  special  arrangement 
being  made  to  suit  the  gasoline  charge  to  the  compression  as 
proportioned  for  producer  gas.  The  station  contains  two  en- 
gines rated  at  50  hp.  on  producer  gas  or  70  hp.  on  gasoline. 
There  is  a  producer  for  each  engine.  One  of  the  units  is  in 
service  for  regular  operations,  but  on  fire  calls  it  is  necessary 
to  start  the  second.  As  the  producer  cannot  respond  very 
promptly,  the  arrangement  was  made  to  start  this  engine 
on  gasoline.  A  pump-feed  carburetor  was  fitted  with  a  throt- 
tle valve  in  the  supply  line  to  the  cylinder,  so  that  the  charge 
can  be  throttled  down  and  a  mixture  supplied  that  is  not  only 
weak  in  quality  but  low  in  quantity  in  order  to  avoid  excessive 
compression  and  the  consequent  danger  of  preignition,  etc. 
By  throwing  a  valve  the  engine  feed  is  changed  from  producer 
to  carburetor  or  the  reverse.  The  engines  are  Nash  engines 
of  the  National  Meter  Co.,  which  also  put  in  the  carburetor. 

Recording-  Stream-Flow  Gages  are  discussed  by  C.  H. 
Pierce  in  "Water  Supply  Paper  375-F,"  issued  by  the  United 
States  Geological  Survey.  The  author  favors  the  use  of 
automatic  gages  and  cites  many  instances  where  the  records 
they  furnish  are  far  more  valuable  than  would  be  the  record 
of  a  gage  read  by  observers  at  occasional  intervals.  He 
further  advises  a  preliminary  study  of  the  stream  and  in 
many  cases  the  obtaining  of  preliminary  records  by  portable 
recording  gages  before  establishing  a  permanent  gaging 
station. 

The  Cost  of  Aerial  Tramways  is  given  by  a  writer  in  "The 
Engineer"  (London)  for  July  23,  the  figures  being  compiled 
from  actual  experience  and  representing  plants  which  involve 
no  special  complications.  For  lines  one  mile  long,  the  cost 
ranges  from  $11,500  per  mile  for  a  capacity  of  10  tons  per 
hour  to  $14,350  for  40  tons  and  $17,500  for  80  tons  per  hour. 
For  lines  five  miles  in  length,  of  similar  capacities,  the  cost 
per  mile  is  $37,000,  $52,500  and  $65,500  respectively.  The  esti- 
mates are  for  the  total  cost  of  the  line  erected,  and  are  based 
on  the  use  of  spiral-wound  ropes  for  lines  up  to  20  tons  ca- 
pacity and  locked-coil  ropes  for  from  40  to  80  tons  capacity. 
The  operating  expense  per  day  is  estimated  as  follows:  One- 
mile  tramway,  $6  for  100  tons  per  day,  $9  for  400  tons,  and 
$14.50  for  1000  tons.  Five-mile  line,  $12.75,  $21  and  $39.50  .:s- 
pectively.  The  operating  expenses  include  depreciation,  but 
not  the  cost  of  driving.  This  latter  varies  so  widely  with 
difference  in  elevation  between  terminals,  etc.,  that  it  cannot 
be  standardized  and  must  be  estimated  for  each  plar.t. 
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In  Engineering  News  of  Aug.  26  was  noted  the  official 
recommendation  of  Colonel  Deakyne,  in  charge  of  the 
United  States  Engineer  Office  at  Kansas  City,  that  the 
Government  should  expend  no  more  money  upon  the 
improvement  for  navigation  of  the  Missouri  River  below 
Kansas  City.  As  was  to  be  expected,  this  report  by  Colo- 
nel Deakyne  has  aroused  great  local  hostility.  A  meet- 
ing was  recently  held  at  Kansas  City,  attended  by  260 
delegates  from  the  states  in  the  Missouri  and  Mississippi 
valleys,  and  a  committee  was  appointed  to  draft  a  protest 
to  the  Board  of  Engineers  for  Rivers  and  Harbors.  It 
was  declared  that  the  fight  against  the  abandonment  of 
the  Missouri  River  would  be  carried  into  Congress,  and 
the  following  resolution  was  adopted : 

Whereas,  it  is  recognized  that  expenditure  by  the  Federal 
Government  on  the  Missouri  River  will  greatly  deepen  the 
channel  thereof  and  develop  it  into  a  great  highway  of  com- 
merce, we.  do  here  further  call  attention  to  the  fact  that 
when  the  river  has  been  controlled  and  made  navigable  it 
will  be  kept  within  bounds  and  it  will  incidentally  preserve 
and  protect  500,000  acres  of  land  worth  $50,000,000  along  its 
banks,  now  liable  to  overflow.  The  value  of  the  land  thus 
restored  to  the  use  of  the  people  will  be  greater  than  the 
amount  expended  by  the  Government  in  making  the  river 
thoroughly  navigable. 

One  wonders  how  many  of  the  delegates  who  took  part 
in  this  protest  seriously  believe  that  steamboat  traffic  on 
the  Missouri  River  will  ever  become  important  in  amount, 
no  matter  how  much  money  the  Government  may  spend 
on  the  improvement  of  the  stream. 

The  language  of  the  resolution  quoted  unconsciously 
reveals  that  the  real  reason  why  the  residents  of  the  Mis- 
sissippi valley  are  vociferous  in  demanding  Federal  ap- 
propriations for  navigation  is  because  they  wish  the  Gov- 
ernment to  pay  the  cost  of  reclaiming  the  lands  along  the 
rivers. 

The  present  situation  in  regard  to  inland-river  naviga- 
tion in  the  Middle  West  may  be  briefly  summarized  as 
follows :  The  Government  has  spent  an  enormous  sum, 
amounting  to  probably  over  $200,000,000,  on  the  improve- 
ment for  navigation  of  the  Mississippi  River  and  its  tribu- 
taries, but  the  traffic  on  these  rivers  has  in  many  cases 
entirely  disappeared  and  on  hardly  a  single  one  is  there 
traffic  enough  at  the  present  time  to  justify  the  expendi- 
ture that  the  Government  has  made  on  its  improvement. 
Further,  there  are  no  signs  whatever  that  river  traffic  is 
to  increase  in  the  future.  On  the  contrary,  there  is  a 
steady  falling  off  year  by  year.  It  is  admitted  by  the 
more  intelligent  advocates  of  river  improvement  that  the 
chief  cause  of  the  falling  off  of  river  traffic  on  the  inland 
waterways  of  the  West  is  not  the  inadequacy  of  the  chan- 
nels that  the  Government  has  improved,  but  other  causes 
with  which  the  Government  has  nothing  to  do! 

There  is  room  for  fair  difference  of  opinion  as  to 
whether  certain  inland  rivers  most  favorably  situated  may 
not  in  time,  through  changes  in  conditions,  become  of 
some  value  for  navigation ;  but  as  to  the  Missouri  River 
below  Kansas  City  there  can  be  no  question  in  the  engi- 


neering profession  but  that  Colonel  Deakyne's  opinion  is 
sound. 

It  may  be  of  interest  to  briefly  summarize  a  few  import- 
ant facts  regarding  this  stream.  The  length  of  the  river 
from  Kansas  City  to  its  mouth  is  392  miles,  and  i  n  that 
distance  the  river  falls  325  ft.  The  river  winds  through 
alluvial  bottoms  for  nearly  the  whole  distance  and  fre- 
quently changes  its  channel.  One  such  change  was  noted 
in  these  columns  only  a  few  weeks  ago.  Including  the 
distance  from  the  mouth  of  the  river  to  St.  Louis,  the 
steamboat  route  between  Kansas  City  and  St.  Louis  is 
nearly  420  miles  long,  whereas  the  rail  distance  between 
the  same  points  is  only  about  290  miles.  The  Govern- 
ment has  expended  over  $11,600,000  on  this  stretch  of  the 
river,  of  which  about  $5,000,000  has  been  spent  in  the 
last  five  years.  Although  numerous  steamboats  navigated 
the  river  in  the  pioneer  days  before  the  advent  of  railways, 
steamboat  traffic  on  the  river  was  abandoned  many  years 
ago,  and  the  Government,  after  systematic  work  to  im- 
prove the  river  from  1884  to  1902,  abandoned  the  work. 
In  the  River  and  Harbor  Act  of  1912,  however,  Congress 
adopted  a  project  for  improvement  of  the  river  below 
Kansas  City  at  an  estimated  cost  of  $20,000,000  to  be 
completed  in  ten  years.  This  appropriation  was  due  to 
the  energetic  campaign  which  was  engineered  about  that 
time  for  Government  appropriations  for  inland  rivers. 

In  order  to  back  up  this  appropriation  with  at  least  a 
semblance  of  business  on  the  river,  a  company  was  organ- 
ized in  Kansas  City  to  run  steamers  between  that  place 
and  St.  Louis  and  great  claims  were  made  as  to  the  enor- 
mous business  which  the  company  would  carry  on  and  the 
great  saving  which  would  accrue  to  commerce  by  reason  of 
the  revival  of  river  navigation.  It  is  of  interest  to  com- 
pare this  promised  performance  with  the  actual  result  as 
stated  by  Colonel  Deakyne  in  his  report  published  in  the 
issue  of  Aug.  26.  He  states  that  the  total  river  traffic 
on  the  lower  Missouri  in  the  last  fiscal  vear  was  37,551 
tons  carried  distances  of  8  to  290  miles  at  a  total  freight 
charge  of  $41,000.  If  there  were  any  sound  basis  for 
the  claims  of  economic  advantage  in  river  transportation, 
certainly  the  steamers  that  have  been  in  service  on  the 
Missouri  River  ought  to  have  made  a  far  better  showing 
in  the  last  two  years. 

The  river  advocates,  of  course,  will  claim  that  the  reason 
why  traffic  does  not  seek  the  river  is  that  the  present 
channel  is  inadequate.  It  is  not  possible,  however,  within 
the  limits  of  any  reasonable  expenditure  to  make  of  the 
lower  Missouri  River  a  navigable  channel  that  will  be  safe 
and  commodious  for  vessels  at  all  seasons.  The  $20,000,- 
000  which  the  Government  proposed  to  spend  on  the 
present  project  would  not  secure  such  a  channel.  With 
that  amount  spent,  the  river  channel  would  still  be  far 
inferior  for  navigation  to  that  of  the  Mississippi  River, 
where,  as  is  well  known,  the  river  traffic  dwindles  rapidly 
year  by  year. 

It  is  altogether  probable  that  the  time  has  come  when 
the  Government  will  have  to  abandon  its  long-established 
policy  of  spending  money  ostensibly  to  improve  navigation 
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on  inland  rivers,  but  actually  to  enable  the  local  congress- 
man to  go  home  with  a  story  of  the  appropriations  he  has 
secured  to  be  spent  within  his  own  district.  In  the  imme- 
diate future  the  Federal  Government  will  have  no  money 
to  spare  for  pork-barrel  river  and  harbor  appopriations. 
Expenditures  are  now  running  far  ahead  of  revenue.  At 
the  coming  session  of  Congress  there  will  doubtless  be 
largely  increased  appropriations  for  national  defense.  In- 
creased Federal  taxation  will  probably  be  necessary  any- 
way, and  with  this  will  come  a  general  public  demand  that 
expenditure  by  the  Government  on  unprofitable  enter- 
prises shall  be  stopped. 


im  Mew  Jes3©©^ 

Excess  condemnation,  or  taking  more  land  than  is  to 
be  used  for  a  public  improvement  and  selling  the  excess 
after  the  improvement  is  completed,  facilitates  many 
classes  of  work  with  which  the  engineer  has  to  do.  The 
practice  is  rare  in  the  United  States,  because  without  spe- 
cific state  constitutional  authorization  it  is  generally  held 
that  excess  land  purchases  for  resale  are  not  purchases  for 
public  use.  A  few  states  have  recently  adopted  excess- 
condemnation  amendments  to  their  constitution,  and  on 
Nov.  2  one  already  passed  by  the  New  Jersey  legisla- 
ture will  go  before  the  people  of  that  state.  It  reads  as 
follows : 

The  Legislature  may  authorize  the  state,  or  counties  cities, 
towns,  boroughs  or  other  municipalities,  or  any  board,  gov- 
erning bodv  or  commission  of  the  same,  to  take  more  land 
and  property  than  is  needed  for  actual  construction  in  the 
laving  out,  widening,  extending  or  relocating  the  parks  pub- 
lic places,  highways  or  streets;  provided  however  that  the 
additional  lands  and  properties  so  authorized  to  be  taken  shall 
be  no  more  than  sufficient  to  form  suitable  building  sites  abut- 
ting on  such  park,  public  place,  highway  or  street.  After  so 
much  of  the  land  or  property  taken  has  been  appropriated  for 
such  park,  public  place,  highway  or  street  as  is  needed  there- 
for, the  remainder  may  be  sold  or  leased  and  reasonable  re- 
strictions imposed. 

The  aim  and  effect  of  this  and  similar  constitutional 
amendments  is  to  save  a  city  or  other  governing  body 
from  paying  the  full  value  of  an  entire  lot  for  a  fraction 
of  it,  and  perhaps  a  small  fraction  at  that.  Excess  con- 
demnation also  enables  the  public  buyer  to  reeombine  and 
sell  fractional  lots  resulting  from  a  land  taking,  gaming 
for  itself  a  part  of  the  enhanced  value  due  to  the  im- 
provement for  which  land  is  primarily  being  condemned 
and  thus  reducing  the  cost  of  the  improvement.  In  con- 
clusion, excess  condemnation  gives  the  public  purchaser 
more  or  less  control  of  the  character  of  the  improvements 
abutting  on  a  boulevard,  public  square  or  park. 

m 

Coimciret®  PipessMsiPe  aim  Fospmas 

The  question  of  the  pressure  of  concrete  in  forms  is  by 
no  means  as  fully  explored  as  desirable.  Practice  is  well 
ahead  of  the  range  of  experiment  or  well-founded  formula. 
Pouring  concrete  in  massive  structures  to  about  30  ft. 
depth  in  a  clay's  run  has  been  done  on  both  the  Brooklyn- 
Brighton  and  the  Detroit-Superior  viaducts,  the  former 
case  being  noted  in  last  week's  issue.  But  measurements 
of  pressure  do  not  go  to  such  depths,  and  no  one  knows 
reasonably  closelv  what  the  pressures  on  the  forms  are 
in  such  cases.  The  depth  of  pour  at  which  transmission 
of  pressure  begins  to  be  interfered  with  is  estimated  vari- 


ously by  different  persons,  from  2  hr.  pouring  depth  to 
5  hr. 

Usually  it  is  assumed  that  concrete  pressure  is  exactly 
the  same  in  character  as  hydrostatic  pressure.  If  so,  then 
an  arch  ring  of  50  ft.  rise  should,  if  concreted  within  a 
shorter  time  than  that  required  for  a  set  sufficient  to 
destroy  the  hydrostatic  character,  exert  an  outward  pres- 
sure upon  the  forms  at  the  skewbacks  corresponding  to 
50  ft.  head,  or  5,000  to  6,000  lb.  per  sq.ft.  This  is  so 
great  a  pressure  that  it  would  be  hard  to  hold  with  any- 
thing in  the  way  of  form  ties  now  in  use.  Arch  rings  of 
nearly  this  rise  have  been  concreted — most  of  the  rise  in 
half  a  day — without  the  use  of  forms  having  such  enor- 
mous strength.  Was  the  pressure  reduced  not  only  by 
set  but  also  by  friction  in  the  forms  ?  Is  "liquid"  concrete 
really  semigranular  material  rather  than  a  fluid? 

Arch  work  in  concrete  has  developed  with  the  general 
progress  of  the  concrete  industry.    Not  very  long  ago  the 
construction  of  a  150-ft.  concrete  arch  gave  rise  to  elab- 
orate planning  and  preparation  of  drawings  to  guide  the 
contractor  in  sectionalizing  the  concreting  of  the  arch 
ring.    The  concreting  extended  over  many  days;  the 
several  ring  sections  were  bulkheaded  off  and  keyed,  the 
reinforcement  was  spliced  at  the  key  blocks,  and  a  very 
complex  job  was  made  of  the  whole.    Nowadays  such  a 
ring  is  likely  to  be  concreted  in  one  day's  run,  and  the 
elaborate  sectionalizing  is  unnecessary.     The  resulting 
advantages  are  such  as  to  invite  consideration  of  the 
same  procedure  for  much  larger  arches.    The  cost  of  in- 
stalling the  extra  plant  for  mixing  and  placing  would 
doubtless  be  well  repaid  by  the  saving  in  labor,  expense 
and  delay. 

The  question  of  liquid  concrete  pressure  in  an  arch 
ring  may  therefore  become  an  immediate  practical  ques- 
tion in  the  near  future.  Present  experimental  study 
does  not  furnish  an  answer.  Further  research  is  needed, 
based  on  a  well-devised  plan  of  experiment  and  carried 
out  by  able  investigators.  Possibly  such  a  body  as  the 
American  Concrete  Institute  mighA  initiate  the  work  and 
provide  the  means. 

m 

Tlh©  B®ls^@d  ©fidl  dieses  Cms© 

An  intending  bidder  who  fails  to  get  his  bid  in  on  time 
is  not  entitled  to  submit  a  late  bid,  even  though  his  de- 
lay was  due  to  an  act  of  God.  The  question  came  up  a 
few  weeks  ago  in  connection  with  a  rapid-transit  contract 
in  New  York  City. 

The  Public  Service  Commission  received  bids  closing 
Aug.  4  at  12:15  p.m.  for  certain  station  finish.  The 
preceding  night  had  been  one  of  remarkably  heavy  rain. 
After  the  bids  closed  a  representative  of  the  Marble  Arch 
Co.  appeared  and  offered  to  submit  a  bid,  stating  that  he 
had  been  held  up  by  the  rainstorm  and  by  a  block  on  the 
subway.  The  offer  was  refused.  On  opening  the  bids 
the  lowest  bid  was  computed  at  $268,102.50.  Later  the 
Marble  Arch  Co.  served  notice  to  show  cause  why  a  writ 
of  mandamus  should  not  issue,  directing  the  commission 
to  accept  his  bid,  stating  that  it  was  lower  than  the  low- 
est of  the  bids  opened.  The  subsequent  decision  of  the 
court  on  this  question  was  to  uphold  the  action  of  the 
commission  in  rejecting  the  offer  to  submit  a  late  bid,  m 
spite  of  the  fact 'that  the  applicant  set  forth  a  detailed 
account  of  his  difficulties  in  reaching  the  office  of  the 
commission. 
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The  decision  of  the  court  is  in  accord  with  the  dictates 
of  common  sense ;  had  the  outcome  been  different  all  sorts 
of  peculiar  situations  might  arise  in  the  future  to  harass 
the  commission  and  delay  construction. 

m 

An  opinion  of  the  United  States  Supreme  Court  on 
the  once  hotly  debated  question  of  enhanced  value  of 
water  or  gas  mains  because  of  improved  paving  over  them 
is  sure  to  arouse  interest.  In  the  recently  announced  Des 
Moines  90c.  gas  case  is  a  finding  in  this  matter  which 
will  meet  the  hearty  approval  of  many,  and  perhaps  of 
most,  engineers.  The  court  makes  no  comments  of  its 
own,  but  accepts  and  promulgates  the  statement  of  a 
master-in-chancery  for  the  court  below.  The  master  de- 
cided that  the  life  of  mains  was  not  increased  by  the  need 
for  removing  new  paving  when  the  mains  had  to  be 
taken  up,  that  the  owners  of  the  mains  had  acquired  no 
property  right  in  the  paving,  and  that  there  was  no  jus- 
tice or  equity  in  increasing  the  price  of  gas  because  the 
company  might  have  the  replace  the  pavement. 

This  same  case  is  of  timely  interest,  as  it  gives  a  fore- 
cast of  the  court's  decision  in  the  Passaic  90c.  gas  case, 
which  has  attracted  great  attention  for  two  years.  From 
what  has  been  published  in  these  columns  (Jan.  21,  June 
17,  and  July  1,  1915)  it  will  be  recalled  that  the  New 
Jersey  Public  Utility  Commissioners  in  appraising  the 
property  of  the  Public  Service  Gas  Co.  refused  any  sub- 


stantial value  for  franchises  and  the  State  Supreme  Court 
upheld  them.  The  Court  of  Errors  and  Appeals  first  re- 
versed the  Supreme  Court  (taking  the  ground  that  fran- 
chises were  company  property  and  that  the  value  was  in- 
dicated by  the  market  value  of  the  company's  securities) 
and  later  reversed  itself  (one  judge  explaining  that  fran- 
chises were  property,  but  not  "property  used  and  useful 
in  the  public  service").  The  case  is  now  before  the  United 
States  Supreme  Court  on  appeal.  The  Des  Moines  deci- 
sion does  not  touch  upon  franchise  value  specifically,  but  it 
dismisses  value  for  good  will,  past  earnings  and  paving 
over  old  mains.  The  next  consistent  step  will  be  a  general 
denial  of  franchise  value — beyond  that  due  to  cost  and 
burden.  Such  an  authoritative  pronouncement  on  what 
to  include  in  the  basis  of  rates  will  clear  away  the  haze 
that  now  involves  this  matter. 


Word  comes  from  Philadelphia  that  the  "voluntary  in- 
stallation of  [water]  meters  is  proceeding  at  an  unex- 
pected rate."  Moreover,  incentive  being  offered  by  the 
water  bureau  led  the  Bulletin  to  declare  that  "the  2  per 
cent,  of  the  service  which  is  now  metered  ought  to  show 
considerable  expansion"  in  September.  Evidently  the- 
"unexpected  rate"  has  not  been  maintained  long  or  would 
be  "unexpected"  only  in  Philadelphia.  Seriously,  any 
noticeable  acceleration  in  the  installation  of  water  meters 
in  Philadelphia  is  encouraging. 


§]h<s>'aald!  Aia<o>{tlh\©ir'  C©^fls*s©  B© 
A.dldledl  t@  tlh®  lEEa^aEa©©^!^^ 


Sir — The  latest  progress  report  of  the  special  com- 
mittee of  the  American  Society  of  Civil  Engineers  ap- 
pointed to  investigate  the  conditions  of  employment  and 
compensation  of  civil  engineers  shows  among  other  things 
that  the  average  compensation  of  nongraduates  with 
from  two  to  fifteen  years'  experience  exceeds  that  of 
graduates  with  the  same  amount  of  experience.  A  still 
greater  discrepancy  in  favor  of  the  nongraduates  would 
undoubtedly  be  found  if  engineers  outside  the  member- 
ship of  the  society  were  studied,  as  then  more  of  the 
younger  graduates  would  be  included. 

This  is  owing,  no  doubt,  to  the  lack  of  field  experience 
in  the  young  graduate  and  to  the  results  which  the  non- 
graduate  can  secure  with  his  practical  knowledge.  The 
condition  disclosed  by  the  committee's  report  is  due,  in 
a  large  measure,  to  the  technical  school.  The  curriculum 
rightly  embraces  theories  and  underlying  principles,  but 
it  does  not  include  in  any  adequate  measure  the  art  of 
applying  these  principles  and  theories  to  practical  use. 

The  engineering  student  devotes  hours  to  descriptive 
geometry  and  calculus,  but  can  he  cut  out  a  pattern  by 
which  an  elliptical  sheet-metal  pipe  can  be  made  which 
will  fit  a  hypocycloid  of  revolution  at  any  given  angle, 
if  such  should  be  required  on  his  first  job?  He  can 
draw  detailed  plans  for  a  timber  roof  on  an  ordinary 


dwelling  house,  but  can  he  show  the  carpenter  how  to 
cut  a  jack  rafter  to  fit  the  hip  rafter?  He  can  design 
a  100-ft.  plate  girder  down  to  the  last  rivet,  but  does 
he  know  the  first  thing  about  how  to  place  it  upon  its 
abutments,  or  how  to  build  them  ?    In  most  cases,  No. 

It  will  be  argued  that  designing  and  constructing  are  in 
entirely  different  fields.  That  is  true,  but  a  man  is  a 
better  designer  if  he  knows  the  erecting  end.  His  de- 
tailing of  connections,  etc.,  will  be  better  if  he  is  able 
to  view  them  from  the  standpoint  of  the  man  in  the 
field  who  has  to  erect.  Vice  versa,  the  construction  man 
will  do  better  work  if  he  is  conversant  with  designing 
methods  and  principles.  Every  construction  engineer 
has  repeatedly  come  across  details  in  plans  which  have 
either  been  impossible  or  expensive.  Most  of  them  would 
have  been  obviated  had  practical  experience  been  com- 
bined with  theoretical  instruction. 

About  a  year  ago  the  writer  was  asked  to  address  a 
student  engineering  society,  and  in  conversation  with 
one  of  the  young  men  interested,  intimated  a  desire  to 
speak  upon  "What  do  you  know  at  graduation."  When 
an  explanation  was  sought,  the  reply  took  the  form  of  a 
hypothetical  question :  "Suppose  you  had  to  erect  a  100- 
ft.  steel  flagpole,  lay  the  necessary  foundation  and  place 
the  guys  and  guy  anchors.  You  could,  no  doubt,  com- 
pute the  size  of  the  pole  necessary  to  take  care  of  all 
possible  wind  stresses  and  to  meet  all  other  conditions. 
You  could  calculate  the  sizes  of  the  guys  and  the  weight 
of  anchorage  necessary  and  the  number  of  yards  of  con- 
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crete  to  form  the  anchorages  and  foundation.  But  how 
would  you  put  the  pole  up  in  the  air?  Could  you  say 
how  many  barrels  of  cement,  how  many  cubic  yards  of 
sand  and' of  gravel  would  be  necessary  to  make  the  con- 
crete?" The  young  man  saw  the  point,  for  he  did  not 
know  the  first  "thing  about  the  raising  of  the  pole.  Yet 
a  man  with  two  years  of  experience  (the  equivalent  to 
a  degree  in  the  American  Society  requirements  for  ad- 
mission) on  construction  work  would  probably  have  an- 
swered at  once. 

Technical  colleges,  of  course,  are  not  intended  to  turn 
out  finished  and  thoroughly  competent  engineers.  But 
they  should  not  graduate  men,  as  they  do,  who  know 
nothing  whatever  of  the  tools,  equipment  and  methods 
of  construction.  Graduates  are  put  forth  upon  an  un- 
suspecting world  who  do  not  even  know  the  names  of 
many  of  the  tools  and  much  of  the  equipment  with  which 
they'  have  to  deal ;  they  have  only  a  hazy  idea  of  the  way 
work  is  done  and  practically  nothing  of  the  unit  costs 
of  such  work. 

The  direct  cause  of  this  condition  is  perhaps  the  fact 
that  instructors  and  professors,  in  general,  are  men  with 
very  limited  construction  experience.  Many  have  de- 
voted practically  all  their  time  since  graduation  to  the 
classroom;  they  are  well-grounded  in  theory  and  quite 
naturally  deficient  in  its  application,  so  that  they  fail 
to  see  the  importance  of  the  construction  side  of  engi- 
neering. 

It  seems  to  the  writer  that,  as  a  remedy,  a  course  in 
engineering  construction  might  be  a  very  desirable  ad- 
junct to  the  curriculum  of  the  technical  college.  A 
chair  of  this  sort  should  be  filled  by  a  man  who  is  well- 
grounded  in  theory  and  who  has  had  a  fairly  extensive 
experience  in  actual  construction  of  engineering  works  of 
the  class  which  the  graduate  would  be  most  likely  to  en- 
counter early  in  his  career. 

The  course  should  embrace  the  ordinary  construction 
which  the  young  engineer  might  be  called  upon  to  plan 
and  supervise — such  as  all  classes  of  concrete  work,  ex- 
cavation, foundations,  sewers,  water-works,  pavements, 
buildings  and  bridges.  It  should  also  include  false- 
work, rigging,  etc.  The  student  should  be  acquainted 
with  the  field  for  various  kinds  of  tools  from  pick  and 
shovel  up  and  should  be  given  instruction  as  to  when 
and  how  to  use  them.  Next  should  come  the  kinds  and 
uses  of  the  various  power  equipment.  He  should  be 
taught  how  to  tie  knots  and  to  rig  derricks,  hoists  and 
such  equipment. 

Methods  of  doing  various  classes  of  work  might  be 
taken  up  in  the  classroom.  Instruction  would  probably 
be  given  as  to  what  equipment  to  use  in  specific  cases, 
such  as,  for  example,  dry-earth  excavation  under  various 
conditions,  excavations  in  wet  earth,  in  rock,  under  water, 
in  quicksand.  The  temporary  works  necessary,  such  as 
sheetpiling,  falsework,  coffer-dams,  forms  and  underpin- 
ning, would  also  be  studied.  Quantity  surveying  should 
also  be  included,  both  for  the  finished  structure  and  for 
all  temporary  works.  Unit  costs  of  the  more  common 
elements  under  varying  conditions  might  well  be  added  ; 
this  should  also  include  cost  accounting  and  distribu- 
tion. The  instructor,  from  time  to  time,  could  introduce 
new  features,  such  as  floods,  storms,  etc.,  which  would 
correspond  with  actual  unforeseen  contingencies. 

As  a  summation,  problems  should  be  given  which 
would  combine  all  these;  for  example,  a  concrete-arch 


bridge  is  to  be  constructed  from  plans  furnished.  The 
foundations  at  one  end  are  10  ft.  below  the  water  level 
and  in  treacherous  soil  requiring  piling;  at  the  other 
end  solid  rock  is  encountered.  The  student  should 
work  out  the  problem  from  the  knowledge  he  may  have 
previously  gained.  He  should  first,  perhaps,  outline  the 
methods  by  which  he  would  do  the  work.  In  other 
words,  he  should  design  his  construction  plant.  This 
would  include  making  a  list  of  all  the  tools  and  equip- 
ment that  he  would  deem  necessary,  as  well  as  of  all  ma- 
terial for  the  construction  and  assembling  of  the  plant. 
Next  would  come  a  bill  of  material  for  the  entire  job 
from  inception  to  completion,  An  outline  of  the  various 
steps  in  the  progress  of  the  work  would  be  in  order,  to- 
gether with  the  methods  to  be  used  in  each  case.  In 
short,  the  student  should  plan  the  work  just  as  an  ex- 
perienced man  would  do  if  he  had  to  do  the  work  in 
the  heart  of  Africa — with  no  convenient  base  from  which 
deficiencies  might  be  supplied.  Of  course,  the  student 
could  not  do  this  as  well  as  an  experienced  man  could, 
but  he  would  do  better  than  he  could  if  he  had  had  no 
previous  instruction.  As  a  finality,  an  estimate  of  cost 
and  time  should  be  prepared. 

Work  of  this  nature  could  probably  best  be  given  by 
lecture  courses,  supplemented  by  visits  whenever  possible 
to  scenes  of  work  in  progress.  Students  should  be  urged 
to  secure  positions — or  merely  "jobs" — on  construction 
works  during  the  summer  vacations,  for  which  credits 
should  be  given.  A  young  man  with  pick  and  shovel,  if 
he  keeps  his  eyes  open,  can  learn  a  great  deal  in  one 
summer. 

A  course  of  this  nature,  as  roughly  outlined,  would 
undoubtedly  prove  to  be  one  of  the  most  interesting  and 
popular,  as  well  as  beneficial,  in  the  entire  curriculum, 
and  deservedly  so.  It  would  also  do  much  toward  se- 
curing better  initial  salaries  for  the  graduate. 

The  writer  is  not  attempting  to  disparage  the  teaching 
of  theory,  nor  advocating  the  transformation  of  our  tech- 
nical schools  into  mere  trade  schools.  He  is  appealing 
for  a  happy  medium  in  combining  theory  and  applica- 
tion, believing  that  such  a  combination  would  benefit 
both  school  and  graduate,  and  eliminate  much  of  the 
criticism  of  the  product  now  placed  upon  the  market. 

E.  C.  Hardman. 

Colorado  Springs,  Colo. 

[We  give  space  to  Mr.  Hardman's  letter  because  it 
represents  a  type  of  criticism  of  the  technical  school 
which  one  frequently  hears,  but  for  which  there  is  perhaps 
less  justification  than  many  suppose.  A  number  of  the 
technical  schools  are  attempting  to  give  just  such  practi- 
cal instruction  as  our  correspondent  proposes,  and  have 
long  done  so.  One  member  of  the  editorial  staff  of  this 
nourn  al,  for  example,  recalls  being  given  as  a  freshman 
in  Cornell,  fifteen  years  ago,  the  identical  problem  as 
to  the  practical  method  of  erecting  a  flagpole  which 
our  correspondent  suggests.  The  real  trouble  with  our 
technical  schools,  as  we  see  it,  is  that  through  a  misin- 
terpretation of  such  criticisms  as  that  of  our  correspond- 
ent they  have  loaded  up  their  courses  with  a  mass  of  tech- 
nical detail  and  have  multiplied  courses  and  specialized 
instruction,  so  that  the  tendency  is  toward  the  production 
of  specialists  rather  than  all-around  engineers.  But  in 
imparting  fundamental  knowledge  and  giving  rudimen- 
tary training  the  practical  side  can  be  emphasized  more 
successfully  than  now  is  generally  done. 
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There  is  a  limit  to  the  amount  of  information  one 
ian  cram  into  a  youth  in  four  years;  and  he  ought  to 
get  out  of  his  college  course  a  development  of  character 
and  personality  that  he  may  miss  if  he  has  to  grind 
on  purely  technical  studies  all  the  time. 

It  is  obvious,  however,  that  detail  instruction  on  field 
and  shop  and  office  methods  in  all  the  various  branches  is 
attempting  the  impossible.  How  many  engineers  of  ten 
years'  experience  have  any  practical  knowledge  of  con- 
struction work  and  methods  outside  the  fields  in  which 
they  have  been  directly  engaged?  Suppose  it  were  at- 
tempted to  make  students  in  their  four-year  course  fa- 
miliar with  the  construction  methods  now  in  use  "in  all 
classes  of  concrete  Avork,  excavation,  foundations,  sewers, 
water-works,  pavements,  buildings,  bridges,  etc." — we 
quote  the  list  from  our  correspondent's  letter.  There 
is  enough  in  this  list  alone  to  consume  all  the  time  of 
a  four-year  course,  and  this  of  course  is  only  a  begin- 
ning in  enumerating  the  different  fields  of  work  in  which 
a  civil  engineer  may  engage. 

The  real  trouble,  it  seems  to  us,  lies  in  the  fact  that 
the  engineering  schools  are  expected  to  turn  out  engi- 
neers at  graduation,  whereas  their  aim  should  be  to  turn 
out  men  so  well-grounded  in  the  fundamental  principles 
and  methods  applicable  to  all  sorts  of  engineering  work 
that  they  will  have  this  knowledge  and  ability  as  an  aid 
in  whatever  sort  of  engineering  work  chance  directs  them 
toward — for  in  nine  cases  out  of  ten,  it  is  chance,  and  not 
specialization  in  college  studies,  that  determines  in  what 
sort  of  engineering  work  a  graduate  will  find  employment. 

We  would  not  be  understood,  however,  as  urging  that 
engineering  instruction  should  be  purely  theoretical.  All 
the  subjects  in  an  engineering  school  should  be  taught 
as  applied  science;  and  the  ability  to  apply  it  is  as  im- 
portant as  the  science. 

AVliat  does  seem  to  us  objectionable  is  attempting  to 
teach  in  an  engineering  school  a  lot  of  detail  relating  to 
special  fields  of  engineering  work,  which  the  student  will 
never  use  unless  he  chances  to  fall  into  that  particular 
field.  It  is  said  of  course  that  such  instruction  is  useful 
mental  training,  but  it  should  not  be  forgotten  that  there 
is  an  elastic  limit  to  the  mental  machinery  of  the  students. 
The  world  is  afflicted  nowadays  with  societies  devoted  to 
almost  every  subject  under  the  sun,  but  there  may  yet  be 
room  for  a  society  for  the  Prevention  of  Cruelty  to  En- 
gineering Students. — Editor.] 


Sir — I  read  with  much  interest  F.  H.  Newell's  letter  on 
"Public  Speaking  for  Engineers,"  in  Engineering  News 
of  Aug.  5,  1915.  Mr.  Newell  rightly  places  much  em- 
phasis on  the  importance  of  engineering  publicity,  which 
has  been  woefully  neglected  by  the  profession.  Not  only 
has  the  young  graduate  engineer  a  marked  lack  of  self- 
expression  ;  the  older  engineers  are  guilty  to  a  large 
extent  of  the  same  disability. 

It  is  my  opinion  that  the  self-centered  aloofness  of  the 
engineer  and  his  hesitancy  to  discuss  matters  of  public 
interest  and  welfare  without  remuneration  has  been  one 
of  the  causes  of  failure  on  the  part  of  the  public  to  ap- 
preciate the  importance  of  the  engineer  and  to  make 
proper  recognition  of  the  profession. 

A  rough  outline  of  a  scheme  of  publicity  for  local  or 
sectional  engineering  societies  which  would  lead  to  very 


desirable  results  in  elevating  the  plane  of  the  engineer 
as  a  professional  man  and  in  benefiting  the  individual 
members  of  the  society  is  here  suggested. 

Publicity  committees  composed  of  men  proficient  in 
their  respective  branches  of  engineering  would  be  elected 
or  appointed  for  a  term  of  three  to  six  months  (depend- 
ing on  the  number  of  members,  the  idea  being  to  give  all 
members  a  chance  to  serve  on  such  work).  The  duties 
of  these  committees  would  be  to  keep  in  touch,  through 
the  aid  of  the  secretary,  with  questions  of  public  interest 
and  to  prepare  and  submit  articles  on  these  questions 
to  the  various  newspapers  in  the  city  and  vicinity;  also 
to  report  on  disasters  or  accidents  related  to  engineering. 
Of  course  such  matter  should  be  written  in  language  read- 
ily understood  by  the  average  reader. 

The  various  engineering  societies  should  become  active 
in  publicity  work  in  order  that  we  may  be  freed  from 
the  sensational,  untruthful  and  harmful  reports  on  acci- 
dents to  engineering  works  so  common  in  the  daily  press. 

Albert  M.  Wolf. 

Chicago,  Sept.  4,  1915. 

W.    '  ■ 

T3h©  Flat-Slab  Pateiaft  Suit 

Sir— I  note  in  your  issue  of  Aug.  19,.1915,  p.  379,  you 
publish  a  statement  relative  to  the  contempt  proceedings 
in  Minneapolis,  in  the  case  of  the  alleged  infringement 
of  the  Norcross  patent  for  concrete  flat  slabs.  That  state- 
ment was  not  complete. 

Judge  Morris,  who  decided  the  matter,  said  that  he 
considered  it  was  up  to  the  Court  of  Appeals  to  decide 
the  scope  of  the  Norcross  claims  and  he  did  not  under- 
stand clearly  how  the  ruling  which  he  was  bound  by  was 
consistent  with  the  state  of  the  art.  For  that  reason  he 
decided  to  fine  me  nominally  $200,  not  to  be  paid  until 
after  the  matter  was  passed  upon  by  the  Court  of  Appeals, 
and  that  this  fine  was  made  payable  into  the  United 
States  Treasury  in  order  that  an  appeal  to  the  Court  of 
Appeals  would  lie  and  the  matter  could  be  more  fully 
threshed  out  by  it. 

C.  A.  P.  Turner. 
Minneapolis,  Minn.,  Aug.  27,  1915. 


Errata — W.  G.  Peters,  Deputy  County  Engineer,  Chehalis, 
Lewis  County,  Wash.,  sends  the  following  corrections  to  the 
"Table  of  Square  Feet  Reduced  to  Decimals  of  an  Acre,"  p.  363, 
"Engineering  News,"  Aug.  19,  1915: 

510  sq.ft.  reading  0.0171  should  read  0.01171 
27,200  sq.ft.  reading  0.62242  should  read  0.62442 
35,700  sq.ft.  reading  0.81596  should  read  0.81956 
42,700  sq.ft.  reading  0.98206  should  read  0.98026 

The  Patlille  Wheel  as  a  Pump — In  response  to  the  inquiry, 
in  this  column  of  the  issue  of  Sept.  9,  about  scoop  wheels  built 
and  used  in  this  country,  John  H.  Cook,  Hydraulic  Engineer, 
158  Ellison  St.,  Paterson,  N.  J.,  writes  that  there  is  a  paddle 
wheel  that  is  used  as  a  pump  at  the  Morris  Canal  and  Bank- 
ing Co.'s  station  on  the  Hackensack  River,  not  far  from  the 
Newark  Plank  Road  in  Jersey  City.  This  wheel  is  about  12 
ft.  across  the  breast  and  is  operated  by  an  old  walking-beam 
engine  that  was  built  about  the  year  1S56.  The  water  is 
lifted  about  5  ft. 

Water-Pocketing  in  Two-Angle  Members — This  is  urged 
by  A.  R.  Astbury,  Provincial  Executive  Engineer,  Winterfield, 
Simla,  against  such  a  design  of  member.  In  light  pony-truss 
highway  bridges,  where  extreme  lightness  and  compactness 
are  necessary  on  account  of  pack  transportation  (weight 
limit  150  lb.,  length  limit  12  ft.),  the  two-angle  member  with 
angles  spread  enough  to  take  the  gusset-plate  is  economical, 
but  rapid  rusting  is  feared  from  water-pocketing  between 
angles.    Suitable  designs  would  be  appreciated. 
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The  thorough  digestion  of  organic  matter  in  the  sludge 
compartment  of  a  mature  Emscher  tank  results  in  a  de- 
struction of  the  sticky  colloidal  matters,  a  breaking  down 
of  organized  bodies  into  finely  divided  particles,  and 
a  material  reduction  both  in  the  volume  of  the  sludge 
and  in  its  percentage  of  moisture.  It  also  causes  the  pres- 
ence of  gas,  which  is  compressed  when  the  sludge  is  m 
the  bottom  of  the  tank,  but  which  expands  when  reduced 
to  normal  pressure  as  the  sludge  is  withdrawn. 

This  expansion  causes  the  solid  portion  of  the  sludge  to 
float  upon  the  water,  which,  owing  to  the  conditions  de- 
scribed, very  rapidly  separates  at  the  bottom.  For  these 
reasons  such  sludge,  applied  to  underdrained  sand  beds, 
will  dry  sufficiently  to  be  removed  in  a  few  days  instead 
of  probably  weeks  or  months  with  other  kinds  of  sludge. 

The  methods  of  sludge  analysis  in  most  common  use 
consist  in  determining  the  percentage  moisture  and  spe- 
cific gravity  of  the  wet  mass  and  the  percentage  of  the 
dry  residue  that  is  fixed  and  that  which  is  fat  or  soluble 
in  ether.  These  tests  are  principally  of  value  to  show, 
in  an  indirect  way,  the  good  or  bad  qualities  of  the  sludge, 
and  it  seems  that  an  additional  test  is  required  to  meas- 
ure drainability. 

The  real  and  essential  properties  of  sludge,  when  it 
must  be  disposed  of  on  land  adjacent  to  habitations,  are 
odor,  volume  and  drainability.  I  am  not  acquainted 
with  any  better  apparatus  than  the  nose  for  determining 
the  first,  a  foot-rule  for  the  second,  and  for  the  third 
the  results  of  a  few  experiments  are  here  offered  m  the 
hope  that  from  them  a  simple  test  may  be  devised. 

Since  April  of  this  year  a  composite  sample  of  each 
batch  of  sludge  placed  on  the  drying  beds  at  the  Penny- 
pack  Creek  sewage-disposal  works  (Philadelphia)  has 
been  submitted  to  the  two  following  procedures: 

A  portion  amounting  to  700  c.c.  is  placed  m  a  1,000-c.c. 
measuring  cylinder  and  the  amount  of  clear  water  sep- 
arated at  the  bottom  observed  and  recorded  at  hourly 
intervals.  This  is  continued  until  the  sludge  begins  to 
settle  down  into  the  water  again. 

Another  700-c.c.  portion  is  placed  in  a  vertical  piece  ot 
<dass  tubing  of  the  same  internal  diameter  as  the  meas- 
uring cylinder.  Over  the  lower  end  of  the  tube  is  se- 
cured a  piece  of  wire  screen  which  supports  a  i/2-m.  layer 
of  small  pebbles,  a  l/2-in.  layer  of  clean  Jersey  gravel, 
and  a  2-in.  layer  of  fine  sand.  (The  thickness  of  these 
layers  could  probably  be  reduced  and  thereby  decrease  the 
amount  of  entrained  drain  water.) 

The  tube  is  held  in  a  retort  stand  over  a  funnel  resting 
in  a  measuring  cylinder  to  collect  the  water  draining 
out  of  the  sludge,  and  the  accumulated  amount  of  water 
is  read  at  hourly  intervals  until  the  sludge  ceases  to  dram. 
The  results  of  these  measurements  are  plotted  m  terms 
of  c.c.  of  separated  water  and  time. 

In  several  instances  the  sludge  placed  in  the  measuring 
cylinder  has  begun  to  float  on  the  water,  after  a  tew 
hours  settled  down,  then  separated  and  floated  again. 
Such  action  prevents  obtaining  a  useful  curve  of  drain- 
ability,  and  it  appears  that  the  tube  with  filtering  media 
is  the  better  method. 

—Condensed  from  a  paper Rented  to  ^^^^1^ 
gtt^,4ft.ra  ^^  ^enson,  Assist- 
ant Engineer,  Sewage  Disposal,  Philadelphia. 


An  examination  of  the  curves  [not  here  reproduced— 
Editor]  indicates  that  the  factors  which  should  be  com- 
bined to  obtain  a  number  to  represent  the  drainability 
of  the  sludge  are: 


a.  The  rate  of  drainage  represented  by  the  slope  of  the 
first  part  of  the  curve. 

b  The  ratio  between  the  amount  of  water  drained  from  a 
liter  of  sludge  and  the  amount  of  moisture  therein  as  deter- 
mined bv  the  usual  evaporation  method. 

c.  The  time  required  for  the  water  to  begin  to  drain  out. 

Good  sludge  will  be  indicated  by  (a)  having  a  steep 
slope,  (b)  showing  a  large  number  for  the  ratio,  and 
(c)  showing  a  short  time;  bad  sludge  the  reverse. 

No  attempts  have  been  made  to  combine  these  three 
factors  to  form  a  number  similar  to  the  relative-stability 
figure  for  filter  effluents,  because  the  data  are  too  meager 
and  only  sludge  from  one  works  treating  a  sewage  which 
is  two-thirds  institutional  has  been  used  in  the  experi- 
ments. But  I  believe  that  more  extended  study  in  some 
of  the  sewage-works  or  testing-station  laboratories  might 
develop  a  simple  field  test  capable  of  being  made  by  the 
type  of  operator  usually  found  in  the  smaller  works  and 
that  its  use  would  serve  to  indicate  a  very  important 
characteristic  of  Emscher  tank  sludge. 

C©m^®mti(D>^  of  tHe  New  England 
Water-WorKs  Association 

The  34th  annual  convention  of  the  New  England  Water- 
Works  Association  was  held  in  New  York  City,  Sept.  7-9. 
The  registration  was  well  over  600,  and  all  the  meetings 
were  fairly  well  attended  considering  the  many  other  at- 
tractions in  the  city  and  the  extreme  heat  of  the  weather. 
Following  the  usual  addresses  of  welcome  and  other  pre- 
liminaries, the  following  subjects  were  discussed: 
New  York  City  Water-Works 
The  water-supply  and  water-works  of  New  York  City 
were  naturally  subjects  of  much  interest.    The  present 
status  of  the  new  Catskill  water-supply  was  described  by 
J.  Waldo  Smith,  Chief  Engineer  of  the  Board  of  Water- 
Supply.    This  work  is  rapidly  nearing  completion  and 
another  spring  will  see  its  real  test  in  service.    Mr.  Smith 
frankly  stated  that  because  of  the  much  new  and  unprece- 
dented construction  he  expected  to  find  that  details  would 
have  to  be  revised  and  changes  made  before  reaching  an 
entirely  satisfactory  conclusion  of  the  work. 

The  sanitation  of  the  Catskill  watershed  was  described 
bv  George  H.  Honness,  Department  Engineer  of  the  Board 
of  Water-Supply,  and  the  forestation  of  the  watershed 
was  described  by  Sidney  K.  Clapp,  Assistant  Engineer  of 
the  Board  of  Water-Supply.  Mr.  Clapp's  paper  was  un- 
usual in  the  wealth  of  detail  given ;  it  covered  the  gather- 
ing of  the  seeds,  planting,  keeping  off  birds  and  mice, 
preventing  mildew,  exterminating  grubs  and  field  mice, 
and  precautions  against  winter  killing  of  the  young  trees. 
The  forestation  work  of  the  Board  of  Water-Supply  is 
more  for  landscape  work  than  in  expectation  of  utilizing 
the  trees  later  for  commercial  purposes. 

The  forestation  of  the  Croton  watershed  was  the  sub- 
ject of  a  paper  by  T.  C.  Culyer,  Assistant  Engineer,  De- 
partment of  Water-Supply,  Gas  and  Electricity.  The 
concrete  wire-fence  posts  used  in  the  Catskill  drainage 
areas  were  described  by  Ealph  N.  Wheeler,  Department 
Engineer,  Board  of  Water-Supply. 

The  Kensico  dam  and  reservoir  were  described  by  Wil- 
son Fitch  Smith,  Division  Engineer,  Board  of  Water- 
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Supply,  and  a  very  enjoyable  excursion  was  made  to  the 
dam  Sept.  9.  Although  the  temperature  on  that  day  was 
around  90  deg.,  a  large  party  took  the  special  train  to 
Valhalla  and  toiled  up  the  hill  to  the  top  of  the  dam. 
Very  few,  however,  could  be  induced  to  visit  the  quarry, 
which  is  about  a  mile  from  the  dam. 

The  water-supplies  of  some  Long  Island  sections  of  the 
city  were  described  in  considerable  detail  by  W.  F.  Laase, 
Assistant  Engineer,  Department  of  Water-Supply,  Gas 
and  Electricity,  in  a  paper,  "Infiltration  Galleries  as  a 
Source  of  Water-Supply  on  Long  Island." 

The  laying  of  water  pipe  in  the  congested  streets  of 
the  city  was  the  subject  of  a  paper  by  M.  Blatt,  Assist- 
ant Engineer,  Department  of  Water-Supply,  Gas  and 
Electricity.  As  a  typical  instance  Mr.  Blatt  described 
the  installation  of  the  downtown  high  pressure  fire-protec- 
tion mains.  No  records  of  subsurface  structures  were 
available  when  the  work  was  started,  and  it  was  first  at- 
tempted to  obtain  a  plan  of  these  pipes  and  conduits  by 
digging  test  pits  at  intervals.  Subsequent  experience 
proved  this  was  not  feasible,  and  the  work  was  carried 
on  without  knowledge  of  the  subsurface  conditions  to  be 
met,  except  such  as  could  be  obtained  from  test  pits  imme- 
diately in  advance  of  the  trenching.  Much  reconstruction 
of  existing  structures  was  required  before  room  could  be 
found  for  the  new  mains. 

The  electric  operation  of  valves  on  the  high-pressure 
fire-protection  system  was  described  by  Alfred  William- 
son, Mechanical  Engineer,  Department  of  Water-Supply, 
Gas  and  Electricity. 

The  locating  of  a  leak  in  a  12-in.  submarine  main  cross- 
ing to  Biker's  and  North  Brother  Islands  was  described 
in  a  paper  by  E.  G.  Hooper,  Assistant  Engineer,  Depart- 
ment of  Water-Supply,  Gas  and  Electricity.  The  chief 
feature  in  the  method  used  was  the  determination  of  the 
hydraulic  gradients  on  different  parts  of  the  line  by  means 
of  pressure  gages;  the  point  where  the  gradient  shifted, 
being  the  place  where  the  velocity  changed,  denoted  the 
vicinity  of  the  leak. 

Water-Supplies  oe  Other  Cities 

The  double  sand  filtration  plant  for  the  purification  of 
the  water-supply  of  South  Norwalk,  Conn.,  built  about  7 
yr.  ago,  was  described  by  H.  W.  Clark,  Chemist,  Massa- 
chusetts State  Board  of  Health.  This  plant,  according  to 
Allen  Hazen,  is  the  most  complete  in  this  country  for  the 
removal  of  tastes  and  odors.  Portions  of  the  water  treated, 
Mr.  Clark  said,  are  sometimes  about  the  color  and  con- 
sistency of  thick  pea  soup.  No  difficulties  have  developed 
in  its  operation.  The  interest  on  the  $100,000  investment 
and  the  cost  of  operation  amount  to  about  $10,500  per 
annum. 

A  joint  additional  water-supply  for  the  cities  of  Salem 
and  Beverly,  Mass.,  was  the  subject  of  a  paper  by  P.  F. 
Longley,  New  York  City.  The  most  interesting  features 
of  this  work  were  the  survey  of  a  9,000-acre  swamp  and 
the  building  of  a  canal  through  this  swamp  from  the  Ips- 
wich River  to  a  pumping  station  near  the  present  reser- 
voir. The  canal  was  so  feasible  that  it  was  built  instead 
of  a  pipe  line  as  first  proposed. 

Recent  improvements  to  the  water-supply  of  Fall  River, 
Mass.,  were  described  in  great  detail  by  H.  K.  Barrows, 
Boston,  Mass.  Here  water  is  taken  from  a  natural  pond 
close  to  the  city,  which  contains  only  a  limited  supply. 
The  pumping  plant  is  an  old  one  and  as  not  sufficient 


storage  is  provided  for  a  single  day's  supply  (5,600,000 
gal.),  the  city  has  not  much  margin  of  safety.  The  im- 
provements noted  were  the  establishment  of  an  indepen- 
dent electrically  operated  pumping  station  for  emergency 
use  and  the  improvement  of  the  water-supply  itself  by  the 
gradual  acquirement  of  the  watershed  by  the  city.  The 
greater  part  of  the  paper  was  a  detail  description  of  the 
construction  of  a  covered  reinforced-concrete  drain. 

Water-Main  Joints — Use  of  Leadite 

The  use  of  leadite  for  water-main  joints  was  the  sub- 
ject of  two  papers — one  by  Henry  A.  Symonds,  Consulting 
Engineer,  Hanscom  Construction  Co.,  Boston,  Mass.,  and 
the  other  by  W.  C.  Hawley,  Chief  Engineer  and  Superin- 
tendent, Pennsylvania  Water  Co.,  Wilkinsburg,  Penn. 
Both  were  in  favor  of  the  use  of  leadite.  Mr.  Symonds 
emphasized  the  necessity  of  skilled  labor.  Practically  the 
only  unsatisfactory  experience  he  had  had  was  on  sharp 
curves,  where  the  thin  wedge  of  leadite  broke  out  in  some 
instances.  However,  he  stated  that  he  believed  satisfac- 
tory results  could  be  obtained  with  proper  care  under  any 
and  all  conditions.  Mr.  Hawley  said  his  earliest  exper- 
ience with  leadite  was  unsatisfactory,  but  that  now  after 
nine  years'  trial  he  had  come  to  usejt  exclusively;  some 
failures  he  believed  were  caused  by  improper  manipulation 
of  the  material  and  some  by  collusion  among  the  calkers, 
who  would  be  thrown  out  of  employment  if  leadite  was 
adopted.  He  laid  considerable  stress  on  the  effect  of  lead- 
ite in  preventing  electrolysis.  A.  E.  Martin,  Superinten- 
dent of  Water-Works  of  Springfield,  Mass.,  and  other 
speakers  gave  their  experiences,  in  which  it  was  brought 
out  that  although  leadite  joints  sometimes  show  leak- 
age at  first,  generally  within  21  hr.  they  become  water- 
tight. 

Leakage  from  lead-jointed  mains  was  discussed  by  Ar- 
thur H.  Smith,  Engineer  of  the  Associated  Factory  Mu- 
tual Fire  Insurance  Companies,  Boston,  Mass.  This  paper 
contained  a  valuable  compilation  of  data  from  a  variety  of 
sources,  from  which  the  author  drew  the  conclusion  that 
water-tightness  was  an  impossibility  and  that  a  leakage  of 
1  gal.  per  day  per  lin.-ft.  of  joint  was  to  be  expected  in  good 
and  acceptable  work.  Many  instances  were  quoted  where 
existing  mains  show  a  much  larger  leakage.  It  was  gener- 
ally agreed  that  all  mains  should  be  fully  tested  for  water- 
tightness  of  the  joints  before  acceptance,  but  that  in  few 
cases  was  this  feasible  before  the  pipe  trench  was  back- 
filled, although  this  was  preferable.  Deferring  the  back- 
filling to  know  if  the  joints  were  water-tight  does  not  seem 
to  be  general  practice  except  where  the  work  is  in  outlv- 
ing  districts.  It  was  also  questioned  whether  it  was  good 
policy  to  leave  the  pipe  uncovered  any  length  of  time, 
as  the  increased  effects  of  temperature  changes  led  to 
expansion  and  contraction  and  the  opening  of  joints. 

The  need  of  a  standard  to  determine  just  what  leakage 
should  be  allowed  was  keenly  felt  and  upon  the  motion  of 
William  F.  Sullivan,  Engineer  and  Superintendent,  Pen- 
nichuck  Water-Works,  Nashua,  N.  H.,  a  motion  was 
passed  to  have  the  president  appoint  a  committee  to  in- 
vestigate this  subject. 

Experience  with  Water-Main  Gate  Valves 

An  interesting  discussion  of  gate  valves  was  started 
by  two  papers — one  by  Geo.  II.  Finneran,  Assistant  Sup- 
erintendent of  Water  Service,  Boston,  Mass.,  on  the  rea- 
sons for  adopting  the  solid-wedge  type  of  valve  in  Boston, 
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and  the  other  by  John  M.  Diven,  Superintendent  of  Water- 
Works,  Troy,  N.  Y.,  on  the  reasons  for  using  the  double- 
disk  valve.  In  Boston  solid-wedge  valves  have  been  used 
since  1848,  when  the  present  water-works  were  begun. 
The  city  has  its  own  shops,  where  all  these  valves  under 
12  in.  in  size  are  made.  Mr.  Sullivan  believed  the  govern- 
ing consideration  was  mechanical  simplicity,  and  as  the 
solid-wedge  valves  possessed  this  virtue  and  had  always 
given  satisfactory  service,  there  was  no  reason  for  abandon- 
ing their  use.  Mr.  Diven  based  his  arguments  in  favor  of 
double-disk  valves  chiefly  on  the  fact  that  manufacturers 
have  practically  abandoned  the  manufacture  of  any  but 
this  type  and  that  the  most  popular  type  must  be  per  se 
the  best  type.  Much  interesting  information  in  regard  to 
the  actual  wear  of  valves  was  brought  out  in  the  discussion. 
The  manufacturers  of  valves  were  given  the  privilege  of 
the  floor,  but  none  availed  himself  of  it. 

Miscellaneous  Subjects — Meter  Testing,  Etc. 

The  work  of  the  New  York  City  Department  of  Water- 
Supply,  Gas  and  Electricity  in  developing  tests  for  meters 
was  described  by  F.  B.  Nelson,  Assistant  Engineer  of  the 
Department.  The  city  of  New  York  does  not  own  water 
meters,  but  any  water  consumer  may  purchase  a  meter  and 
pay  for  his  water  in  that  way  if  he  so  desires.  The  point 
emphasized  in  Mr.  Nelson's  paper  was  that  meters  of 
different  makes  for  the  same-sized  service  vary  a  great 
deal  in  capacity  (64%)  and  an  attempt  is  being  made 
to  rate  them  by  taking  this  into  account. 

The  control  of  public  water-supplies  by  the  Conserva- 
tion Commission  of  New  York  State  was  the  subject  of  a 
paper  by  Eussell  Suter,  Assistant  Civil  Engineer  of  the 
Commission,  Albany,  N.  Y. 

The  results  of  a  study  of  data  collected  chiefly  in  con- 
nection with  the  Metropolitan  Water-Works  of  Massa- 
chusetts on  the  decolorization  of  water  by  storage  were 
given  by  Ralph  H.  Stearns,  Boston,  Mass.  Although  Mr. 
Stearns  had  a  well-developed  theory,  this  was  questioned 
by  several  speakers.  Allen  Hazen  pointed  out  that  there 
were  so  many  uncertain  elements  entering  into  the  prob- 
lem that  it  was  difficult  to  arrive  at  any  general  con- 
clusions. 

The  use  of  wood  pipe  generally,  and  in  New  Hampshire 
in  particular,  was  described  in  a  paper  by  A.  W.  Dudley, 
Consulting  Engineer,  Manchester,  N.  H. 

Association  Business  Transacted 

The  most  important  business  transacted  was  the  ap- 
pointment by  the  president  o'f  a  committee  to  investigate 
and  tabulate  leakage  of  water-main  joints,  with  the  end 
in  view  of  establishing  some  standard  of  water-tightness 
for  both  old  and  new  mains.  The  committee  appointed  is 
F.  A.  Barbour,  Consulting  Engineer,  Boston,  Mass.; 
Carleton  E.  Davis,  Chief  of  the  Bureau  of  Water  of  Phila- 
delphia; Samuel  E.  Killam,  Superintendent  of  Pipe  Lines 
and  Reservoirs,  Metropolitan  Water- Works,  Boston,  Mass.; 
Caleb  Mills  Saville,  Chief  Engineer  of  the  Board  of 
Water  Commissioners  of  Hartford,  Conn. ;  Henry  B. 
Machen,  Borough  Engineer,  Department  of  Water  Supply, 
Gas  and  Electricity,  New  York  City,  and  Arthur  H. 
Smith,  Engineer,  Associated  Factory  Mutual  Fire  In- 
surance Companies,  Boston,  Mass. 

Three  past-presidents  of  the  association  were  elected  to 
honorary  membership.  They  are  Edwin  C.  Brooks,  of 
Melrose,  Mass.,  former  Superintendent  of  Water- Works  of 


Cambridge,  Mass.;  George  A.  Stacy,  Superintendent  of 
Water-Works  of  Marlboro,  Mass. ;  and  Robert  J.  Thomas, 
Superintendent  of  Water- Works  of  Lowell,  Mass. 

This  nominating  committee  to  choose  the  officers  for 
1916  was  appointed:  F.  A.  Mclnness,  Boston,  Mass.;  E. 
W.  Kent,  Newport,  R.  I.;  J.  Waldo  Smith,  New  York 
City;  E.  E.  Lochridge,  Springfield,  Mass.;  A.  E. 
Blackmer,  Beverly,  Mass. 

It  was  proposed  by  Charles  W.  Sherman,  Consulting 
Engineer,  Boston,  Mass.,  to  honor  the  late  Dexter 
Brackett,  past-president  of  the  association,  by  establish- 
ing a  fund,  to  be  raised  by  subscription,  the  income  of 
which  might  be  used  as  a  prize  for  papers,  for  research 
work,  or  any  other  purpose  that  the  executive  committee 
might  decide  upon. 

Wi 

By  F.  H.  Newell f 

Now  is  the  day  of  awakening  of  the  engineer  as  a  man 
and  as  a  citizen  to  a  larger  realization  of  his  duty  to 
society  in  general,  to  his  profession,  and  to  himself  in 
particular.  He  is  not  alone  in  this.  A  world-wide  war 
has  shocked  into  new  life  many  dormant  conceptions  and 
has  opened  the  eyes  of  mankind  to  the  larger  claims  of 
brotherhood. 

The  quality  that  distinguishes  the  engineer  as  a  profes- 
sional man  from  his  brother  the  mechanic  is  education. 
The  engineer  is  undoubtedly  benefited  if  at  the  same  time 
he  is  a  good  mechanic,  although  he  may  be  a  success  even 
if  he  has  little  or  no  mechanical  ability.  To  be  an  engi- 
neer in  the  true  sense,  he  must  have,  however,  that  edu- 
cation which  enables  him  to  understand  the  true  perspec- 
tive of  things,  to  know  the  big  from  the  little,  to  obtain 
facts  and  judge  correctly  from  these. 

What  is  the  service  which  all  engineers  should  be  eager 
to  render  and  which  is  the  fruition  of  years  of  training? 
What  do  we  mean  when  we  claim  that  the  highest  function 
of  the  engineer  and  his  greatest  reward  are  found  in  ef- 
fective service?  The  word  conveys  the  idea  of  help  ren- 
dered to  another,  not  as  a  favor  involving  an  obligation, 
nor  on  the  other  hand  as  a  matter  of  self-sacrifice.  It  is 
something  that  may  be  expected  though  it  cannot  be 
demanded,  and  may  be  performed  among  equals.  Service 
consists  of  those  acts  that  tend  to  lessen  trouble  or  in- 
crease the  health,  prosperity  and  convenience  of  others. 

Engineers  in  performing  service  are  by  this  very  fact 
entitled  to  full  recognition.  Service  implies  a  suitable 
reward,  and  while  the  effort  may  be  altruistic,  it  does  not 
involve  unnecessary  self-denial.  A  proper  remuneration — 
one  assuring  a  good  living — is  due  to  the  engineer.  He 
that  performs  service  rightfully  does  it  with  full  expecta- 
tion of  reward,  directly  or  indirectly,  in  the  satisfaction 
of  duty  well  done. 

Engineer's  Service  to  the  Public 

Among  all  the  various  occupations  there  is  none  more 
capable  of  leading  in  service  to  mankind  and  in  realizing 
higher  ideals  than  engineering.  The  engineer  should  be 
a  man  of  vision — a  missionary  of  light  and  progress. 
His  life  is  devoted  to  careful,  impartial  measurement  and 

♦Extracts  from  an  address  before  the  American  Association 
of  Engineers,  Chicago,  Sept.  14,  1915. 

tProfessor  of  Civil  Engineering,  University  of  Illinois 
Urbana. 
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weighing  of  facts.  He  cannot  afford  to  be  deceived  or  to 
mislead  others  on  these  facts ;  having  ascertained  them 
in  their  true  proportion,  it  is  then  his  business  to  idealize, 
to  plan,  and  to  use  his  ingenuity  in  devising  methods  for 
adding  to  the  comfort  and  convenience  of  mankind — such 
for  example,  as  through  better  conditions  of  transporta- 
tion, of  communication,  of  heating,  lighting,  water-supply 
and  of  the  things  which  tend  to  produce  better  health  and 
longer  life  in  the  community. 

In  this  work  the  engineer  is  far  ahead  of  the  public. 
The  latter  in  many  ways  has  not  yet  caught  up  with  the 
growth  of  knowledge  and  does  not  appreciate  the  possi- 
bilities that  are  awaiting  realization  under  the  magic  touch 
of  the  skilled  engineer.  The  public  is  not  wholly  to  blame. 
The  engineer  is  to  a  certain  extent  culpable.  He  has  not 
fully  felt  the  need  of  diffusion  of  information,  except 
among  his  professional  brothers.  He  has  not  taken  the 
public  into  his  confidence  and  explained  in  simple  terms, 
in  ways  that  would  attract  the  public,  the  results  already 
achieved;  nor  has  he  given  these  a  setting  or  application 
such  that  the  ordinary  citizen  and  taxpayer  can  compre- 
hend how  this  work  affects  him  or  how  his  condition  may 
be  improved. 

Engineers  in  North  America  Number  100,000 

It  is  safe  to  assume  that  there  are  in  North  America 
over  100,000  men  whom  we  would  class  as  "engineers" 
outside  of  the  purely  mechanical  occupations.  Of  these 
over  40,000  are  members  of  approximately  100  organiza- 
tions,1 leaving  over  60,000  men  not  enrolled  in  any  engi- 
neering society. 

In  the  great  group  of  60,000  are  many  men  of  ability 
and  standing  in  the  profession,  but  who  have  never 
seen  the  necessity  of  joining  with  their  fellows  in  organized 
efforts.  By  far  the  greater  part,  however,  are  the  younger 
or  less  prosperous  men,  who  are  performing  routine  work 
in  engineering  offices  or  engaged  in  the  details  of  the 
country  surveyor  and  engineer.  As  a  whole,  they  include 
the  more  poorly  paid  professional  men  whose  compensa- 
tion averages  less  probably  than  that  of  the  high-grade 
mechanics.  We  do  not  have  any  definite  data  on  this 
point,  but  those  who  have  employed  engineers  and  gradu- 
ates of  engineering  schools  are  aware  of  the  fact  that  under 
present  conditions  at  least,  we  can  obtain  the  service  of 
highly  educated  skilled  engineers  as  computers,  drafts- 
men, office  or  field  assistants  at  a  nominal  wage. 

It  is  not  the  "submerged  tenth"  but  the  six-tenths  for 
whom  special  appeal  should  be  made  to  ascertain  whether 
their  condition  may  not  be  improved  by  applying  to  it  the 
same  painstaking  study  to  ascertain  the  facts  and  to 
provide  a  remedy,  as  should  be  done  by  the  engineer  to 
meet  and  overcome  physical  obstacles. 

Widening  the  Field  for  Engineers'  Work 

To  this  large  body  of  engineers  there  is  being  added 
each  year  about  5,000  recruits,  mainly  from  the  engi- 
^The  larger  part  of  this  40,000  is  included  in  four  great 
national  societies,  the  membership  of  which  in  round  numbers 
is  as  follows:  Civil,  7,700;  Mechanical,  6,100;  Mining,  5,000- 
Electrical,  7,750.  The  total  of  26,550  includes  many  duplica- 
tions, but  it  is  safe  to  assume  that  at  least  20,000  engineers, 
embracing  most  of  the  men  who  have  become  leaders  in  the 
profession,  are  included  in  the  membership  noted.  The  organ- 
izations next  in  point  of  size  are  the  Engineers'  Society  of 
Western  Pennsylvania,  with  headquarters  at  Pittsburgh,  1,150 
members;  and  the  Western  Society  of  Engineers,  with  office 
in  Chicago,  1,200  members;  next  the  Associated  Engineering 
Society  of  St.  Louis,  with  800.  The  hundred  or  more  local 
engineering  societies  organized  at  the  principal  centers  of 
population  have  a  membership  each  of  from  100  or  less  up  to 
500  or  more,  averaging  about  200. 


neering  colleges,  more  or  less  well-trained  in  the  funda- 
mentals of  engineering.  One  of  the  problems  that  is  now 
confronting  us  is  the  fact  that  each  year  this  large  group 
of  graduates,  as  well  as  the  thousands  of  young  men  em- 
ployed in  engineering  offices,  is  coming  into  a  profession 
apparently  overcrowded.  This  overcrowding,  however,  is 
more  apparent  than  real.  A  relief  is  to  be  obtained  not 
by  limiting  the  influx  of  men,  but  rather  by  widening 
the  field  of  service. 

The  field  is  practically  unlimited,  the  bounds  extending 
with  every  improvement  in  the  conditions  favorable  to  hu- 
man health,  comfort  and  industry.  Artificial  limits,  the 
cramping  efforts  of  which  we  now  appreciate,  are  set  solely 
by  ignorance.  They  exist  only  in  the  mind  and  arise  be- 
cause of  lack  of  knowledge  by  the  public  in  general  and 
of  individuals  in  particular.  To  put  it  in  another  way, 
if  every  taxpayer  and  voter  in  the  country,  every  town, 
city,  county  and  state  officer,  were  fully  aware  of  the  con- 
ditions which  surround  him  and  the  extent  to  which  the 
engineer  could  remedy  or  improve  these  conditions,  there 
would  be  an  immediate  demand  for  all  the  engineers  that 
could  be  found. 

To  seize  properly  the  opportunity  the  engineer  who 
rises  to  the  occasion  must  cultivate  some  of  the  qualities 
summed  up  in  the  term  salesmanship.  We  recognize  that 
the  success  of  many  a  merchant  is  due  to  a  peculiar  art 
that  he  has  acquired  and  one  that  enables  him  to  sell 
goods  at  a  profit.  We  have  more  slowly  come  to  recog- 
nize the  fact  that  his  success  is  due  not  to  the  fact  that 
he  personally  makes  a  profit,  but  that  the  other  party, 
the  world  to  whom  he  sells,  is  benefited.  For  a  time  a 
merchant  may  sell  inferior  goods  and  make  money,  but 
an  established  business  can  rest  secure  only  on  honest 
advertising  and  on  the  realization  by  the  public  that  he 
is  performing  a  real  service  to  mankind. 

In  the  same  way,  the  engineer,  to  succeed,  must  acquire 
the  art  of  salesmanship.  He  may  not  recognize  or  label 
the  quality  and  may  even  deny  its  existence.  He  may 
point  to  a  code  of  ethics  rigidly  observed  against  adver- 
tising or  self -exploitation,  and  yet  he  may  possess  to  a  high 
degree  the  real  art  of  presenting  his  ware  in  such  a  way  as 
to  convince  the  world  that  its  general  welfare  is  promoted 
by  purchasing  from  him. 

There  is  perhaps  nothing  more  instructive  to  the  young 
engineer  than  to  try  to  ascertain  the  methods  of  sales- 
manship which  have  led  to  the  recognition  of  certain  well- 
known  and  respected  engineers.  Some  have  succeeded 
through  or  in  spite  of  extreme  modesty ;  but  in  each  case 
there  has  been  not  only  true  value  of  the  goods  to  be  de- 
livered, but  some  quality  of  mind  or  action  that  has  im- 
pressed upon  others  the  fact  that  the  goods  are  of  superior 
value. 

Line  or  Action  for  Awakened  Engineers 

In  the  present  awakening  of  engineers  innumerable 
schemes  have  been  suggested  for  action,  but  most  of  these 
fall  under  one  or  the  other  of  two  principal  lines:  (1) 
Coordination  and  cooperation  of  existing  engineering  so- 
cieties and  organizations;  (2)  formation  of  one  or  more 
new  associations  devoted  almost  exclusively  to  the  ma- 
terial welfare  of  engineers.  These  movements  are  the 
natural  outgrowth  of  the  discussion  and  unrest  which  have 
prevailed.  They  are  not  antagonistic  and  may  be  mutu- 
ally helpful.  Not  all  men  think  alike,  and  the  path  which 
will  be  attractive  to  one  group  is  not  to  another. 
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In  establishing  a  new  movement  or  society  the  burden 
of  proof  of  the  need  of  such  organization  is  upon  the  pro- 
moters. If  it  is  proposed  to  assume  new  costs  and  create 
new  obligations,  it  must  be  clearly  shown  that  there 
exists  not  only  real  need  for  this  additional  machinery, 
but  that  the  public  will  be  the  gainer  thereby. 

If  we  go  deeply,  we  find  that  in  a  free  country  no  volun- 
teer organization  can  long  exist  if  it  be  founded  on  purely 
selfish  "motives.  The  public  does  not  long  deal  with  the 
merchant  that  does  not  give  fair  bargains,  and  it  does  not 
look  with  favor  upon  any  body  of  men  brought  together 
for  confessedly  selfish  ends.  If,  therefore,  any  movement 
should  be  so  unfortunate  as  to  start  with  the  handicap  of 
popular  misconception  that  it  is  devoted  solely  to  the  finan- 
cial gain  of  its  members,  its  future  history  would  likely 
be  short  and  stormy.  For  this  reason  the  benefits  kept 
prominently  in  view  should  be  those,  not  of  individuals, 
but  of  societv  as  a  whole. 


Summing  up  the  needs  and  opportunities,  it  appears 
that  a  great  part  of  the  main  body  of  engineers  is  not  fully 
employed  to  the  best  advantages  to  society  and  to  them- 
selves, with  corresponding  loss  to  all.  Nearly  two-thirds 
of  those  who  may  properly  call  themselves  engineers,  or 
perhaps  60,000  men,  are  not  members  of  any  well-recog- 
nized organization,  and  are  not  utilizing  their  potential 
strength  to  help  themselves  or  one  another.  There  is 
need  of  enlightenment,  of  raising  ideals  and  of  united  ef- 
fort toward  better  things.  The  existing  engineering  organ- 
izations, which  include  perhaps  40,000  men,  are  devoted 
almost  exclusively  to  technical  questions  as  distinct  from 
those  things  that  concern  the  engineer  as  an  individual 
and  a  citizen.  Few  of  the  older  societies  attempt  to 
bring  in  the  rank  and  file  of  the  profession,  or  attempt  to 
cover  the  field  of  the  new  American  Association  of  Engi- 
neers in  its  efforts  to  help  and  reach  the  masses  of  the 
profession. 


a  miiiiiiiiiiiiiiiiiiiiiiiiin  


Blowout  aft  Eimdl  of  Concrete 

A  partial  failure  of  dam  No.  2  on  the  Cayuga  &  Seneca 
Canal,  about  a  mile  below  the  village  of  Seneca  Falls, 
N.  Y.,  occurred  Sept.  3.    The  failure  was  caused  by 


♦Information  furnished  by  Reed  W.  Cady,  Civil  Engineer, 
Seneca  Falls,  N.  Y. 


leakage  around  the  end  of  one  abutment  and  cutoff  wall. 
This  dam  is  part  of  the  New  York  State  Barge  Canal 
system,  and  was  built  to  mantain  a  4-mi.  level  to  Waterloo. 

The  dam  is  about  475  ft.  long  and  is  made  up  of  an 
earth-filled  section  on  the  south  end,  a  pair  of  twin  locks 
in  the  center  and  a  solid  concrete  section  on  the  north 
end.  The  part  of  the  canal  immediately  above  the  dam 
spreads  out  and  forms  an  artificial  lake  1,500  ft.  wide. 


BLOWOUT  AT  END  OF  CONCRETE  DAM,  CAYUGA  &  SENECA  CANAL,  SENECA  FALLS,  N.  Y. 
Cross  in  upper  left-hand  view  shows  upstream  end  of  blowout;  other  views  show  downstream  end 
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The  break  occurred  at  the  north  end  of  the  concrete 
part  of  the  dam,  where  the  original  surface  was  an  abrupt 
outcrop  of  soft  shale  with  occasional  strata  of  a  harder, 
somewhat  porous  rock.  A  cutoff  wall  was  carried  into 
this  bank  50  ft.  from  the  original  surface,  which  at  the 
time  was  thought  sufficient,  although  the  porous  nature 
of  the  material  was  known. 

The  dam  was  completed  and  the  canal  level  filled  on 
Aug.  19  and  20  of  this  year.  Seepage  was  noticed  at 
once  on  the  downstream  side  of  the  slope,  but  the  water 
that  came  through  was  clear.  The  flow  was  equivalent  to 
that  from  a  4-in.  orifice,  and  apparently  did  not  increase 
during  the  first  ten  days. 

On  Sept.  2  it  was  noticed  'that  the  rocks  were  wet 
for  over  100  ft.  downstream  and  that  the  leakage  was 
slightly  more.  At  7  a.m.  on  the  3rd  a  big  stream  was 
noticed  rushing  from  the  hole  just  below  the  abutment. 
Responsible  people  were  notified  at  once,  and  the  boats 
on  the  canal  level  above  were  warned. 

To  facilitate  drawing  off  the  water  the  valves  of  the 
lock  were  opened,  and  by  6  p.m.  of  that  day  the  head 
was  reduced  12  ft.  Some  36  hr.  after  the  break  the  hole 
was  exposed.  The  water  had  eroded  a  tunnel  120  ft. 
long  around  the  end  of  the.  cutoff  wall.  This  blowout 
varied  in  size  from  6x8  ft.  near  the  inlet  to  12x20  ft. 
at  the  outlet.  The  opening  on  the  upstream  side  was 
30  ft.  and  at  the  outlet  was  45  ft.  below  the  original 
pool  level.  No  injury  was  done  to  the  dam  masonry, 
for  all  the  water  found  its  way  around  the  end  and  not 
under  the  concrete.  Large  quantities  of  earth  and  soft 
rock  were  washed  from  below  and  behind  the  abutment. 

Plans  for  repairs  have  not  been  decided  upon,  but  they 
will  probably  include  building  the  cutoff  wall  farther 
into  the  hill,  blanketing  the  upstream  slope  Avith  a  clay 
embankment  or  grouting  the  porous  strata. 

The  design  for  the  protection  of  the  ocean  beach  along- 
side the  new  esplanade  in  San  Francisco  has  just  been 
completed,  and  it  is  announced  that  bids  for  one  unit 
will  be  called  for  in  a  few  weeks.  As  described  on  page 
499  (Sept.  9,  1915)  the  esplanade  is  a  new  boulevard  on 
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The  beach  protection  consists  of  a  series  of  step?  six 
in  number,  which  will  be  erected  from  beneath  the  surface 
of  the  sands  to  a  position  well  above  the  influence  of 
ordinary  breakers.  Backing  the  steps  is  a  seawall  of 
reinforced  concrete  with  a  front  molded  to  a  curve  that 
will  throw  the  breakers  back  upon  themselves  and  thus 
counteract  their  destructive  force.  Every  150  ft.  along 
the  breakwater  a  concrete  stairway  will  lead  from  the 
beach  to  the  scenic  boulevard,  or  esplanade,  which  will 
parallel  the  steps  on  the  east.  In  front  of  the  steps 
reinforced-concrete  interlocking  sheetpiles  will  be  driven 
15  ft.  below  mean  tide,  as  a  protection  against  the  un- 
derscour  of  the  seas,  and  as  a  foundation  for  the  rein- 
forced-concrete  seawall,  pedestral  piles  with  mushroom 
bottoms  will  be  driven  at  intervals  of  10  ft. 

Between  the  coping  and  the  Great  Highway,  or  esplan- 
ade proper,  will  be  a  promenade  25  ft.  in  width,  of  arti- 
ficial stone.  This  will  be  built  on  a  slight  slope  draining 
toward  the  parapet  wall,  through  which  will  be  scupper 
holes  to  release  any  water  from  wave  crests  which  may 
top  the  parapet. 

The  price  estimated  for  the  construction  of  the  first 
section,  to  be  constructed  along  the  beach  for  a  distance 
of  650  ft.  southward  from  a  point  near  the  terminus 
of  Cabrillo  St.,  is  about  $48,500.  The  design  and  con- 
struction are  under  the  direction  of  M.  M.  O'Shaugh- 
nessy,  City  Engineer  of  San  Francisco. 


Plans  for  a  1,000,000-gal.  unit  of  activated-sludge 
tanks  have  been  completed  for  Cleveland,  Ohio,  under  the 
direction  of  R.  Winthrop  Pratt,  consulting  engineer. 
The  plans  have  been  so  drawn  that  this  unit  could,  with 
moderate  changes,  be  made  a  pajt  of  the  Imhoff  sewage- 
treatment  scheme  already  tentatively  adopted  for  the 
east-side  disposal  works  at  Cleveland.  Bids  for  the  work 
were  to  be  received  on  Sept.  15. 

The  small  experimental  activated-sludge  tank  at 
Cleveland,  described  in  the  review  of  activated-sludge 
experiments  in  Engineering  News  for  July  15,  1915,  is 


FIG.  1.    DETAILS  OF  SEAWALL  AT  ESPLANADE 

the  Pacific-coast  side  of  San  Francisco.  In  its  prepara- 
tion it  is  necessary  to  protect  the  beach  against  the  in- 
roads of  the  sea,  and  the  wall  and  paving  shown  in  the 
accompanying  drawings  are  intended  for  that  purpose. 


FIG.  2.    PERSPECTIVE  OF  SHORE  PROTECTION 

giving  good  results.  The  effluent  from  this  tank  after 
three  hours  aeration  and  ten  or  fifteen  minutes  sedimenta- 
tion is  bright  and  clear;  in  fact,  it  compares  very  favor- 
ably in  appearance  with  the  city  water-supply. 
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Rumors  about  new  and  greater  troubles  with  cracking 
of  bronze  on  the  Catskill  Aqueduct,  New  York  City,  are 
answered  by  Alfred  D.  Flinn,  Deputy  Chief  Engineer, 
as  follows : 

Information  on  the  subject  up  to  about  six  months  ago 
has  already  appeared.1  For  certain  bolts,  ladders,  pipe 
fittings,  valves  and  similar  parts  which  would  be  ex- 
posed to  moisture  and  difficult  of  replacement,  the 
engineers  of  the  Board  of  Water  Supply  sought  a  material 
highly  resistant  to  corrosion  and  of  sufficient  strength 
to  replace  cast  iron  and  steel,  commonly  used  for  such 
purposes.  After  careful  inquiry,  manganese  bronze,  Tobin 
bronze  and  naval  brass  were  adopted.  In  the  course  of 
time  some  bolts  were  found  cracked,  and  as  time  pro- 
gressed this  trouble  with  rolled  and  drawn  material 
proved  to  be  so  extensive  as  to  require  replacement  in 
a  great  many  instances.  The  large  forgings,  principally 
for  valve  and  sluice-gate  stems,  have  developed  no  defects. 
Most  of  the  castings  have  continued  to  be  sound. 

Recently,  however,  a  number  of  castings,  especially 
parts  of  large  bronze  gate  valves,  have  developed  fine 
cracks.  Apparently  these  cracks  result  from  repairs  of 
foundry  defects  made  by  the  process  of  "burning  in," 
or  welding,  which  has  long  been  practiced  in  most  if 
not  all  brass  foundries.  These  valves  are  in  chambers 
near  the  surface  of  the  ground,  where  they  are  accessible 
for  removal,  for  replacement  or  for  such  repairs  as  may 
be  decided  upon.  The  trouble  mentioned  is  annoying, 
but  will  not  delay  the  introduction  of  Catskill  water 
beyond  the  time  expected,  the  fall  of  1916. 


Yo  Fire  B 
on  S^ilbw 


ay  ID®s.im^ers 

As  a  result  of  the  serious  fire  in  the  New  York  subway 
on  Jan.  6,  1915  (noted  in  Engineering  News,  Jan.  14, 
1915),  and  at  the  request  of  the  mayor,  a  study  of  the 
New  York  subway  from  the  standpoint  of  the  fire  de- 
partment was  made  by  John  Kenlon,  Putnam  A.  Bates 
and  Joseph  0.  Hammitt,  all  of  the  department,  After 
an  extended  investigation  they  have  recommended  the 
following  measures,  as  needed  fire-prevention  work :  The 
substitution  of  steel  cars  for  wood ;  isolation  of  buildings 
and  show  windows  from  the  subway  by  fire  walls; 
installation  of  electric  wiring  in  fireproof  conduits; 
use  of  slow-burning  wood  for  third-rail  guards;  use  of 
metal  news-stands,  doors,  lockers,  etc.,  in  the  stations; 
improvement  of  general '  house-keeping  conditions  in 
workshops  and  locker  rooms ;  reduction  and  safeguarding 
of  the  storage  and  use  of  inflammable  liquids;  complete 
isolation  of  the  various  electric-wiring  systems  from  one 
another  to  prevent  communication  of  a  breakdown; 
installation  of  emergency  lights  along  the  subway; 
duplication  of  current  supply  for  lighting;  installation 
of  a  complete  fire-alarm  system  of  approved  construction, 
connecting  with  fire  headquarters;  installation  of  a 
complete  additional  telephone  system  connecting  the 
power  plant  and  executive  offices  of  the  operating  eom- 

!See  "Engineering  News,"  Nov.  26,  1914,  p.  1092,  "Unsatis- 
factory Performance  of  Brass  and  Bronze  on  the  Catskill 
Aaueduct,"  stating  the  nature  and  extent  of  the  cracking;  and 
July  8  1915,  p.  69,  "Cracking  of  Copper  Alloys,  which  dis- 
cusses the  vital  relation  of  corrosion  to  the  phenomenon. 


pany  with  stations  every  500  ft.  throughout  the  subway; 
reconstruction  of  splicing  chambers  to  segregate  wiring 
systems  and  to  prevent  escape  of  smoke  or  gases  into 
the  subway;  better  upkeep  of  emergency  battery  lamps 
in  cars  and  equipment  of  each  car  with  portable  electric 
lamps;  division  of  the  subway  by  longitudinal  walls 
between  tracks,  with  protected  openings  at  500-ft. 
intervals;  additional  and  improved  emergency  exits  to 
the  street;  training  of  operating  employees  in  regard  to^ 
procedure  in  case  of  fire. 

Extension  of  Philadelphia's  one  subway  line  (Market 
St.)  into  a  large  municipal  rapid-transit  network  began 
last  week  with  the  start  of  work  on  subway  and  elevated 
contracts  awarded  in  August.  Bids  are  also  asked  for 
another  section  of  elevated,  to  be  opened  Oct.  19.  Henry 
H.  Quimby,  Chief  Engineer  of  the  Department  of  City 
Transit,1  gives  the  following  statement: 

The  subway  contract  covers  the  City  Hall  Station 
section  of  the  Broad  St.  line,  extending  from  Filbert  St. 
to  South  Penn  Sq.,  about  750  ft.  long,  passing  under  the 
present  subway  line  in  Filbert  St.  and  in  South  Penn  Sq., 
and  passing  also  under  City  Hall  diagonally,  with  four 
tracks  and  two  island  platforms,  and  including  galleries, 
entrance  stairs,  escalator  wells,  ventilation,  drainage,  etc. 

The  elevated  contract  covers  the  column  foundations 
and  piers  for  about  5  mi.  of  line  from  Front  and  Callow- 
hill  St.  to  Frankford  Ave.  and  Unity  St. 

The  work  embraced  in  these  contracts  and  in  the  ones 
that  will  follow  shortly  to  complete  the  construction  of  the 
first  five  miles  of  the  Frankford  Elevated  was  author- 
ized by  ordinance  of  Councils  July  2,  1915,  to  be  paid  for 
out  of  an  initial  loan  of  $6,000,000,  approved  for  the  pur- 
pose by  the  voters  of  the  city  at  a  special  election  held 
Apr.  29,  1915,  and  apportioned  by  Councils  equally  be- 
tween the  subway  and  the  elevated. 

The  initial  loan  was  limited  to  this  amount  because  of 
the  expectation  of  the  adoption  by  the  electors  of  the  state 
at  the  November  election  of  a  constitutional  amendment, 
which  has  already  been  passed  by  the  Legislature  and  now 
requires  only  the  approval  of  the  voters,  and  which,  if  so 
approved,  will  not  only  extend  the  borrowing  capacity  of 
the  city,  but  will  permit  the  borrowing  to  be  done  upon 
longer-term  bonds,  and  the  funding  of  interest  and  sink- 
ing-fund charges  during  construction,  and  the  grading 
of  the  sinking-fund  payments  so  that  in  the  early  years  of 
operation  they  will  be  light  and  in  the  later  years  of  their 
term  they  will  be  heavier  to  make  up  the  amortizing 
amount. 

As  soon  as  the  municipal  legislation  authorizing  the 
work  was  enacted,  the  construction  plans  were  submitted 
to  the  Public  Service  Commission  of  Pennsylvania  for  ap- 
proval and  for  a  certificate  of  public  convenience,  which  is 
by  law  required  to  be  obtained  from  the  commission  be- 
fore any  new  lines  or  extensions  of  lines  are  constructed. 
The  certificate  was  granted  and  the  plans  approved  Aug. 
14.  A  taxpayer's  suit  was  brought  July  10,  to  restrain 
the  department  from  proceeding  with  the  work,  but  after 
the  decision  of  the  Public  Service  Commission  the  suit  was 
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withdrawn.  The  contracts  were  then  immediately 
awarded. 

Bids  are  now  being  invited,  to  be  opened  Oct.  19,  for 
the  steel  superstructure  of  the  5-mi.  stretch  of  the  Frank- 
ford  Elevated,  and  contracts  will  follow  for  the  concrete 
floor  and  for  the  station  platforms,  buildings  and  stairs. 

Additional  sections  of  subway  will  be  advertised  soon. 
The  one  now  under  way  was  made  the  first  because  it  in- 
volves the  most  difficult  and  tedious  work  and  will  re- 
quire the  longest  time  to  complete,  there  being  about  3,000 
ft.  of  heavy  and  thick  walls  to  underpin  besides  the  two 
lines  of  existing  subway  structure. 

Additional  sections  of  elevated  will  be  advertised  as  soon 
as  the  south  terminus  of  the  line  is  determined,  this  por- 
tion of  the  route  being  dependent  upon  the  outcome  of  ne- 
gotiations for  the  operation  of  the  lines.  If  a  satisfactory 
contract  shall  be  made  with  the  trolley  company,  which 
also  owns  the  Market  St.  rapid-transit  line,  the  Frankford 
Elevated  will  be  connected  to  the  Market  St.  line  at  Front 
and  Arch  St.  Construction  plans  for  this  route  are  com- 
plete, and  it  is  expected  that  if  there  shall  be  no  delay 
in  the  program  the  Frankford  line  can  be  completed  for 
operation  early  in  1917. 

Preliminary  construction  work  on  the  subway  system 
has  been  in  progress  since  Mar.  20,  1915,  when  the  relo- 
cation and  reconstruction  of  sewers  were  commenced.  Six 
contracts  were  placed  for  this  advance  work,  involving 
about  $450,000,  and  three  of  them  have  been  completed. 

The  plans  of  the  Department  of  City  Transit,  which  was 
organized  under  authority  of  special  state  legislation  to 
have  supervision  and  control  of  the  transit  facilities  of  the 
city  and  is  presided  over  by  Director  A.  Merritt  Taylor, 
contemplate  the  immediate  construction  of  about  11  mi. 
of  subway  north  and  south  in  Broad  St.  (half  four-track 
and  half  two-track),  with  elevated  spurs  to  the  east  and 
the  west  at  the  north,  together  with  a  double-track  ele- 
vated railway  7  mi.  long  to  the  Frankford  district  of  the 
city,  nearly  paralleling  the  Delaware  River,  and  probably 
making  a  connection  with  the  present  Market  St.  subway 
for  operation  through  the  central  business  district;  esti- 
mated cost  of  structure  $34,000,000. 

The  plans  cover  also  a  6-mi.  double-track  elevated 
railway  southwestward  to  the  Darby  district,  to  be  built 
immediately  after  the  completion  of  the  Frankford  line 
and  to  connect  provisionally  with  the  Market  St.  line 
at  30th  St.;  estimated  cost  of  construction  $4,500,000. 
Also,  later,  a  double-track  subway  under  the  Parkway 
connecting  with  the  Broad  St.  subway  at  City  Hall,  emerg- 
ing in  Fairmont  Park  and  extending  as  an  elevated  along 
29th  St.  and  Henry  Ave.  to  the  Roxborough  district,  8 
mi.  Also,  as  traffic  will  make  necessary,  a  1%-mi.  delivery 
loop  for  the  Broad  St.  subway  in  the  central  business  dis- 
trict. 

Studies  and  tentative  plans  have  been  made  for  a  sub- 
way under  Chestnut  St.  through  the  central  business  dis- 
trict and  connecting  the  Frankford  and  Darby  lines  when 
traffic  in  the  Market  St.  subway  shall  have 'reached  the 
limit  of  the  capacity  of  that  line. 

The  personnel  of  the  Naval  Advisory  Board  of  Inven- 
tions appointed  by  Josephus  Daniels,'  Secretary  of  the 
Navy,  has  been  already  announced  piecemeal  in  the  per- 
sonal columns  of  Engineering  News.     The  complete 


board  consists  of  23  members;  the  chairman  and  orig- 
inal appointee  is  Thomas  A.  Edison.  The  other  22 
members  were  chosen  (in  most  cases  by  the  governing 
boards)  by  the  eleven  principal  engineering  and  scientific 
societies,  and  their  formal  appointment  by  Secretary  Dan- 
iels has  just  been  announced.  These  appointees,  are  listed 
below  according  to  the  society  they  represent : 

American  Society  of  Civil  Engineers — Andrew  Murray 
Hunt,  Consulting  Engineer,  of  San  Francisco,  Calif.,  is  a 
native  of  Sioux  City,  Iowa,  and  a  graduate  (1875)  of  the 
United  States  Naval  Academy.  His  engineering  activi- 
ties include  hydro-electric  and  irrigation  developments, 
steam-power  and  gas  plants,  oil  refineries,  cement-manu- 
facturing plants  and  other  industrial  works.  Alfred 
Craven,  Chief  Engineer  of  the  Public  Service  Commis- 
sion, First  District,  New  York,  is  a  native  of  New  Jersey 
and  was  graduated  from  the  United  States  Naval  Academy 
in  1867.  A  biographical  sketch  of  Mr.  Craven  was  pub- 
lished in  Engineering  News  Oct.  8,  1914. 

American  Society  of  Mechanical  Engineers— William 
Le  Roy  Emmet  was  born  in  New  York  State  and  is  a 
graduate  (1881)  of  the  United  States  Naval  Academy. 
He  designed  and  directed  the  development  of  the  Curtis 
steam  turbine  by  the  General  Electric  Co.  and  has  done 
much  in  the  field  of  electric  power  for  ship  propulsion, 
as  well  as  other  electrical  engineering  work.  Spencer 
Miller  was  born  in  Illinois  and  was  graduated  from 
Worcester  Polytechnic  Institute  in  1879.  He  is  Chief 
Engineer  of  the  Lidgerwood  Manufacturing  Co.,  New 
York  City,  and  is  noted  for  his  cableway  inventions,  parti- 
cularly the  adaptation  of  this  device  to  coaling  ships  at  sea. 

American  Institute  of  Electrical  Engineers— Frank 
Julian  Sprague,  a  native  of  Connecticut  and  a  graduate 
of  the  United  States  Naval  Academy  (1878),  is  the 
founder  of  the  Sprague  Electric  Co.  and  an  electrical  engi- 
neer of  international  reputation.  B.  G.  Lamme  was  born 
in  Springfield,  Ohio,  and  was  graduated  from  Ohio  State 
University  in  1888.  He  has  designed  much  electrical  ma- 
chinery and  is  now  Chief  Engineer  of  the  Westinghouse 
Electric  and  Manufacturing  Co. 

American  Institute  of  Mining  Engineers — William 
Lawrence  Sanders  was  graduated  from  Pennsylvania  Uni- 
versity in  1876.  He  is  Chairman  of  the  Board  of  Directors 
of  the  Ingersoll-Rand  Co.  and  the  inventor  of  many  im- 
provements to  drilling  machinery.  Benjamin  Bowditch 
Thayer  was  born  in  San  Francisco  and  was  graduated 
from  Harvard  University  in  1885.  He  is  a  noted  mining 
engineer  and  is  President  of  the  Anaconda  Copper  Min- 
ing Co. 

The  Inventors'  Guild— Peter  Cooper  Hewitt,  of  New- 
York,  and  Thomas  Robins,  President  of  the  Robins  Con- 
veying Belt  Co.,  Passaic,  N.  J. 

American  Society  of  Automobile  Engineers — Andrew 
L.  Riker,  of  Detroit,  and  Howard  E.  Coffin,  Vice-Presi- 
dent of  the  Hudson  Motor  Car  Co.,  Detroit,  who  was 
educated  at  the  University  of  Michigan. 

American  Society  of  Aeronautic  Engineers — Henry  A. 
W.  Wood,  New  York  City,  and  Elmer  Ambrose  Sperrv, 
New  York  City,  a  graduate  of  Cornell  University. 

American  Electro-Chemical  Society— Joseph  William 
Richards,  South  Bethlehem,  Penn.,  a  graduate  of  Lehigh 
University,  and  Lawrence  Addicks,  who  was  graduated 
from  the  Massachusetts  Institute  of  Technology  in  188!). 
Consulting  Engineer  of  Phelps,  Dodge  &  Co.,  New  York 
City. 
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American  Chemical  Society — W.  R.  Whitney,  Director 
of  the  Research  Laboratory  of  the  General  Electric  Co., 
Schenectady,  N.  Y.,  is  a  graduate  of  Massachusetts  In- 
stitute of  Technology  (1890).  L.  H.  Backeland  is  a 
Belgian  and  a  graduate  of  the  University  of  Ghent  and  is 
famous  as  the  inventor  of  "Velox"  photographic  paper 
and  of  "Bakelite,"  an  insulating  material. 

American  Aeronautical  Society — Matthew  Bacon  Sell- 
ers, Baltimore,  Md.,  a  graduate  of  Harvard  University, 
and  Hudson  Maxim,  of  Brooklyn,  N.  Y. 

American  Mathematical  Society — Robert  Simpson 
Woodward,  Washington.  D.  C,  a  graduate  of  Michigan 
University,  President  of  the  Carnegie  Institution,  and 
Arthur  Gordon  Webster,  a  Harvard  graduate,  Professor  of 
Physics  at  Clark  University,  Worcester,  Mass. 

W. 

Seven  of  the  eight  hydraulic  elevators  in  the  Bowling 
Green  Building,  New  York  City,  sank  to  the  bottom  when 
a  14-in.  gate  valve  in  the  main  line  from  the  high-pres- 
sure water-storage  tanks  to  the  elevator-machine  cylinders 
broke,  at  noon  on  Sept.  3.  The  other  elevator  was  at  the 
bottom  already  and  therefore  did  not  participate  in  the 
accident. 

The  accompanying  diagram  indicates  what  took  place 
when  the  valve  casing  broke.  The  high-pressure  water  was 
contained  in  two  cylindrical  tanks,  one  above  the  other 
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and  connected  by  a  pipe.  The  lower  tank  was  kept  full, 
the  upper  nearly  so  except  for  the  air  at  the  top,  under 
180  lb.  pressure.  The  storage  water  was  of  course  re- 
leased. The  tanks  were  thrown  out  of  place  horizontally 
about  18  in.,  and  the  pipe  line  was  thrown  out  in  the 
opposite  direction  about  the  same  distance,  being  stopped 
by  the  north  wall  of  the  building.  The  valve  was  further 
damaged  by  striking  the  column  shown  in  the  diagram. 

When  the  valve  broke,  the  operating  valves  in  the  ele- 
vator cars  closed  immediately,  allowing  the  escape  of  only 
a  gallon  or  two  of  water  from  each  of  the  vertical  cylin- 
ders in  the  shaft.  All  the  cars  descended  at  not  more  than 
normal  speed  until  they  were  within  a  few  inches  of  the 
bottom,  when  the  effect  of  the  slight  leakage  was  felt  and 
the  cars  dropped  with  a  bump.  None  of  the  30  passengers 
was  injured. 

About  half  the  main  pipe  line  was  practically  undam- 
aged, as  indicated  in  the  diagram.  The  four  elevators 
on  this  portion  of  the  line  were  speedily  put  in  operation, 
power  being  furnished  by  the  low-pressure  (120  lb.) 
supply. 

Levee  Flood  Gates  Were  Carried  Out  in  Bast  St.  Louis  last 
week  during  a  fall  of  the  Mississippi  River.  These  backwater 
gates  (on  Cahokia  Creek)  are  reported  to  have  been  built  for 
temporary  use  by  the  East  Side  Levee  and  Sanitary  District 
in  1912,  and  this  outlet  would  eventually  have  been  abandoned. 
The  old  creek  channel  stood  full  and  the  gates  were  clogged. 

*Noted   in  "Engineering  News,"  Sept.  9. 


The  Retaining-  Walls   for  the  Levee   of   the   Kaw  River 

Drainage  District,  Kansas  City,  Kan.  (see  "Engineering  News," 
Aug.  26,  1915,  p.  430),  are  to  be  redesigned  before  construction. 

The  Injunction  in  the  Minneapolis  Water-Filter-Patent  Suit 

(Ira  H.  Jewell  vs.  City  of  Minneapolis;  see  "Engineering 
News,"  Sept.  9,  1915,  p.  523)  has  been  suspended  until  a  de- 
cision is  reached  in  an  appeal  to  the  United  States  Circuit 
Court  of  Appeals. 
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Capt.  Harold  C.  Fiske,  Corps  of  Engineers,  U.  S.  A.,  has 
been  relieved  from  duty  at  Pittsburgh,  Penn.,  and  will  be  sta- 
tioned at  Vicksburg,  Miss. 

Maj.  Elliott  J.  Dent,  Assoc.  M.  Am.  Soc.  C.  E.,  Corps  of  En- 
gineers, U.  S.  A.,  has  been  relieved  from  duty  in  New  York 
City  and  will  De  stationed  at  Little  Rock,  Ark. 

Mr.  James  P.  Nelson,  a  member  of  the  Valuation  Commit- 
tee of  the  Chesapeake  &  Ohio  Ry.  Co.,  has  been  placed  in 
charge  of  the  engineering  work  of  the  committee. 

Mr.  Fred  W.  Cummings,  Superintendent  of  the  municipal 
garbage-reduction  plant  of  Cleveland,  Ohio,  resigned  on  Aug. 
31  to  accept  a  position  with  a  similar  plant  operated  by  a 
private  company  at  Detroit,  Mich. 

Mr.  E.  S.  Mudge,  Division  Engineer  of  the  Atchison,  Topeka 

6  Santa  Fe  Ry.  at  Wellington,  Kan.,  has  been  made  Assistant 
Engineer  in  Charge  of  Valuation  for  the  Western  lines  of  the 
road,  wtih  headquarters  at  Amarillo,  Texas. 

Mr.  W.  P.  Danford,  formerly  City  Engineer  of  Durant, 
Okla.,  has  been  appointed  Assistant  State  Engineer  of  the 
State  Highway  Department,  with  headquarters  at  Oklahoma 
City.    He  will  act  as  State  Engineer  until  Oct.  1. 

Mr.  P.  J.  Flynn,  Manager  of  the  Winnipeg  Union  Terminals, 
has  been  appointed  Superintendent  of  the  Canadian  Northern 
Ry.,  with  headquarters  at  Winnipeg,  Man.  He  succeeds  Mr. 
M.  B.  Murphy,  who  has  been  transferred  to  Calgary,  Alta. 

Mr.  W.  D.  Pearce,  Assistant  Engineer  of  the  Northern 
Pacific  Ry.,  has  been  appointed  Supervisor  of  Bridges  and 
Buildings  on  the  Yellowstone  division,  with  headquarters  at 
Glendive,  Mont.  He  succeeds  Mr.  W.  C.  Sloan,  who  has  been 
promoted. 

Mr.  Frank  C.  French,  M.  Am.  Soc.  C.  E.,  who  for  several 
years  past  has  been  connected  with  the  Butte  &  Superior 
Copper  Co.  and  other  copper  properties  in  the  Butte  district, 
will  reopen  offices  in  Salt  Lake  City  for  the  practice  of  civil 
and  mining  engineering. 

Mr.  R.  D.  Starbuck,  Special  Engineer  on  the  staff  of  Mr. 
J.  J.  Bernet,  Vice-President  of  the  New  York  Central  &  Hud- 
son River  R.R.,  at  Chicago,  has  been  transferred  as  Special 
Engineer  on  the  staff  of  Mr.  A.  T.  Hardin,  Assoc.  M.  Am.  Soc. 
C.  E.,  Vice-President  in  Charge  of  Operation,  at  New  York 
City. 

Mr.  Julius  Edgar  Willoughby,  M.  Am.  Soc.  C.  E.,  Assistant 
Chief  Engineer  of  the  Atlantic  Coast  Line,  has  been  made 
Chief  Engineer,  with  headquarters  at  Wilmington,  N.  C,  to 
succeed  the  late  E.  B.  Pleasants.  Mr.  Willoughby  entered  the 
service  of  the  Atlantic  Coast  Line  as  Assistant  Chief  Engineer 
in  1913,  which  position  he  has  held  until  his  present  appoint- 
ment. 

Mr.  John  G.  D.  Mack,  M.  Am.  Soc.  M.  E.,  Professor  of 
Machine  Design  in  the  College  of  Engineering,  University  of 
Wisconsin,  has  been  appointed  State  Chief  Engineer  by  the 
Railroad  Commission  of  Wisconsin,  with  a  salary  of  $6,000 
a  year.  Professor  Mack  will  have  charge  of  and  supervision 
over  all  engineering  work  for  the  state,  including  the  en- 
gineering work  of  the  Railroad,  Highway  and  Tax  Commis- 
sions. He  has  been  a  member  of  the  University  Faculty  for 
nearly  25  years. 
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William  F.  Endress,  Captain,  Corps  of  Engineers,  U.  S.  A., 
died  Sept.  7  from  pneumonia  while  on  board  the  steamer 
"Allianca"  en  route  from  Colon  to  New  York. 

John  Haines  Warder,  Assoc.  Am.  Soc.  C.  E.,  whose  death 
was  noted  in  "Engineering  News"  of  Sept.  9,  became  Secre- 
tary of  the  Western  Society  of  Engineers  in  January,  1901, 
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which  position  he  held  until  his  death.  He  resigned  as  As- 
sistant Engineer  of  the  Bureau  of  Sewers  of  Chicago  to  accept 
the  position  of  Secretary  of  the  society. 

Edward  B.  Moore,  ex-United  States  Commissioner  of  Pat- 
ents, died  Sept.  7  at  his  home  in  Washington,  D.  C.  Mr.  Moore 
was  born  at  North  Anson,  Me.,  in  1851.  After  receiving  a  high- 
school  education  he  became  a  page  in  the  United  States  Senate. 
In  1881  he  was  admitted  to  the  bar  and  in  1883  became  an 
assistant  examiner  in  the  Patent  Office,  with  which  he  was 
connected  for  30  years.  He  was  Commissioner  from  1907  to 
1913,  at  which  time  he  left  the  Patent  Office  to  become  a  mem- 
ber of  the  law  firm  of  Moore  &  Clark  in  Washington. 

Dr.  Karl  E.  Guthe,  Dean  of  the  Graduate  Department,  Uni- 
versity of  Michigan,  died  at  Ashland,  Ore.,  on  Sept.  11.  Dr. 
Guthe  was  born  in  Hanover,  Germany,  in  1866,  and  received 
his  education  in  the  Hanover  Technical  School  and  the  Uni- 
versities of  Marburg,  Strassburg  and  Berlin.  He  came  to  the 
United  States  in  1892  and  entered  the  University  of  Michigan 
as  an  instructor  in  physics,  being  made  Assistant  Professor 
in  1900.  In  1903  he  was  appointed  Associate  Physicist  in  the 
United  States  Bureau  of  Standards,  and  in  1905  was  Professor 
of  Physics  in  the  Iowa  State  University.  The  same  year  he 
was  made  Professor  of  Physics  at  the  University  of  Michigan. 
In  1909  he  became  Dean.  Dr.  Guthe  was  the  author  of  several 
books  on  physics  and  a  member  of  the  Bureau  of  Awards  of 
the  St.  Louis  Exposition. 

Sir  William  C.  Van  Home,  K.  C.  M.  G.,  Assoc.  Can.  Soc. 
C.  E.,  a  noted  railroad  builder  and  financier  of  Canada,  died 
at  the  Royal  Victoria  Hospital  in  Montreal,  Sept.  11.  Sir  Wil- 
liam was  born  in  Will  County,  111.,  in  1843,  and  at  the  age  of  13 
was  left  upon  his  own  resources.  He  worked  in  the  railroad 
yards  and  afterward  as  a  telegraph  operator  with  the  Illinois 
Central  R.R.,  after  rapid  strides  becoming  General  Superin- 
tendent of  the  St.  Louis,  Kansas  City  &  Northern  Ry.  Later 
he  was  connected  with  the  Southern  Minnesota  Ry.  as  General 
Manager  and  the  Chicago  &  Alton  R.R.  and  the  Chicago,  Mil- 
waukee &  St.  Paul  Ry.  as  General  Superintendent.  In  1882 
he  moved  to  Canada  and  became  General  Manager  of  the  Ca- 
nadian Pacific  Ry.  and  superintended  its  extension  to  the 
Pacific  Coast.  Sir  William  was  Vice-President  of  the  road 
from  1884  to  1888,  President  from  1888  to  1899  and  was  made 
Chairman  of  the  Board  of  Directors  the  following  year.  He 
was  knighted  by  Queen  Victoria  in  1S94  in  recognition  of  his 
railway  work  in  Canada  and  for  his  interest  and  services  in 
public  affairs. 

Dr.  John  E.  Sinclair,  Professor  Emeritus  of  Mathematics 
at  the  Worcester  Polytechnic  Institute,  died  Sept.  12  at  his 
home  in  Worcester,  Mass.  He  was  born  at  Brentwood,  N.  H, 
Mar.  28,  1838,  and  was  graduated  from  Dartmouth  College  in 
1858.  He  began  teaching  at  Adrian,  Mich.,  the  same  year,  and 
from  1859  to  1863  he  was  an  instructor  at  Washington  'uni- 
versity, St.  Louis,  Mo.,  where  the  honorary  degree  of  A  M  was 
conferred  upon  him  in  1862.  From  1863  to  1869  he  was  As- 
sistant Professor  and  Professor  of  Mathematics  at  Dartmouth 
He  was  made  Professor  of  Mathematics  at  Worcester  Poly- 
technic Institute  at  the  inception  of  the  school  in  1869  and 
was  head  of  the  mathematics  department  until  1908  Prac- 
tically every  graduate  of  the  Institute  up  to  that  year  passed 
through  his  hands  in  "calc.  and  analyt.,"  and  no  professor  was 
ever  more  original  in  his  methods  of  instruction  or  more 
dearly  loved  than  "Johnny  SinV  as  he  was  affectionately 
called  by  generations  of  Worcester  men.  Dr.  Sinclair  was 
retired  on  a  well-earned  pension  in  1907.  At  the  recent  semi- 
centennial anniversary  of  the  Institute  he  was  an  honored 
guest. 


COMING  MEETINGS 
NORTHWESTERN  ROAD  CONGRESS 

°MilwaukeV;  Wfc*  IOWa-     Secy"  Jas-  P-  ^eenan. 

NATI°TION   PAVING   BRICK   MANUFACTURERS  ASSOCIA- 

OCOhio1."12'    SeCy"  WiU  R  Blair'  EnSineers  Bldg.,  Cleveland, 

A  nERICA?,  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS 

Ar?,n£al   convention   at   Dayton,    Ohio.  Secy 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

SAN  FRANCISCO  MEETINGS 

INTERNATIONAL  ENGINEERING  CONGRESS. 

Foxcro1t  -RX-  ^^tel1,  Secy-  Comm-  of  Management, 
f  oxcroit  Bldg.,  San  Francisco. 

INTERNATIONAL  IRRIGATION  CONGRESS, 
feept.  20.    Secy.,  Arthur  Hooker,  Sacramento,  Calif 

G9  0AN^ME5'A^LJiRG^CAL  SOCIETY  OF  AMERICA, 
bept.  20.  Secy.,  F.  F.  Sharpless,  52  Broadway,  New  York  City 


PACIFIC  COAST  ASSOCIATION  OF  PORT  AUTHORITIES 
Sept.  20  and  21.    Secy.,  Leo  V.  Merle,  Ferry  Bldg.,  San  Fran- 
Cisco,  Ccilif. 

AMERICAN  MINING  CONGRESS. 

Sept.  20-22.    Secy.,  J.  F.  Callbreath,  Washington,  D.  C. 

INTERNATIONAL  ASSOCIATION  OF  BRIDGE  AND  STRTir 
TURAL  IRON  WORKERS.  BinUt 
Sept     20-30.      Secy     Harry    Jones,    American    Central  Life 
Bldg.,  Indianapolis,  Ind. 

AMERICAN  SOCIETY  OF  AGRICULTURAL  ENGINEERS. 
Sept.  21  and  22.    Secy.,  F.  M.  White,  Madison,  Wis. 

AMERICAN  SOCIETY  OF  REFRIGERATING  ENGINEERS 
Sept  23  and  24.    Secy.,  W.  H.  Ross,  154  Nassau  St.,  New  York 
C 1 1  y  , 

AMERICAN  MINE  SAFETY  ASSOCIATION 

Sept.  23  and  24.  Secy.,  H.  M.  Wilson,  Bureau  of  Mines 
Pittsburgh,  Penn. 

AMERICAN  ASSOCIATION  OF  REFRIGERATION 

Sept.  23  and  24.  Secy.,  J.  F.  Nickerson.  431  South  Dearborn 
St.,  Chicago,  111. 

ILLINOIS  GAS  ASSOCIATION. 

Sept.  27.  Adjourned  meeting.  Secy.,  H.  H.  Clark,  72  West 
Adams  St.,  Chicago,  111. 

SAFETY  CONFERENCE. 

Sept.  27-30.  A.  C.  Carruthers,  Vice-Pres.,  Collective  Insur- 
ance &  Universal  Safety  Exhibit,  Mines  and  Metallurgy 
Bldg.,  San  Francisco. 

INTERNATIONAL  GAS  CONGRESS. 

SeSh  V  to  °ct-  l-  Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 

AMERICAN  GAS  INSTITUTE. 

Sept.  27  to  Oct.  1.  Secy.,  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 

AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION 

City"9'     SeCy''  E-  K  Burritt-  8  West  40th  St.,  New  York 

AMERASSOCIAT^ONTRIC      RAILWAY  MANUFACTURERS' 

°c4-  4r9^-.Secy  "  G-  McConnaughy,  165  Broadway,  New 
York  City. 

AMERICAN    ELECTRIC    RAILWAY    ENGINEERING  ASSO- 
°CCity"9'    Secy''  E'  B-  Burritt,  8  West  40th  St.,  New  York 

Pan-American  Road  Congress — The  Pan-American  Road 
Congress  is  scheduled  to  be  held  all  next  week  in  Oakland, 
under  the  joint  auspices  of  the  American  Road  Builders' 
Association  and  the  American  Highway  Association.  Other 
road  associations  holding  their  conventions  on  the  same  dates 
are  the  Tri-State  Good  Roads  Association  and  the  Pacific 
Highway  Association. 

Engineers'  Society  of  Pennsylvania— On  Sept.  17-18,  mem- 
bers of  the  society  intend  to  make  an  inspection  trip  to 
Torresdale,  where  a  filtration  plant  and  experimental  sewage- 
disposal  plant  are  situated.  The  party  will  then  go  by  special 
boat  down  the  Delaware  River,  viewing  the  harbor  improve- 
ments and  visiting  League  Island  Navy  Yard  and  the  New 
York  Shipbuilding  plant.  Theater  parties  are  planned  for  the 
evening  of  the  17th.  The  next  morning  the  party  will  go  by 
automobile  to  the  Baldwin  Locomotive  Works  and  in  the 
afternoon  to  a  ball  game.  The  Secretary  is  E.  R.  Dasher,  31 
South  Front  St.,  Harrisburg,  Penn. 

American  Society  for  Municipal  Improvement — The  22nd 
annual  convention  will  be  held  in  Dayton,  Ohio,  Oct.  12-15, 
at  the  Hotel  Miami.  Proof  sheets  of  the  program  have  just 
been  received  in  this  office,  indicating  that  the  program  of 
the  convention  will  soon  be  issued  to  the  membership.  A 
banquet  will  be  tendered  by  the  National  Paving  Brick  Manu- 
facturers' Association  on  Oct.  12.  The  entertainment  of  the 
ladies  is  in  charge  of  the  Dayton  Engineers'  Club,  and  the 
program  for  the  week  has  been  arranged.  The  secretary 
of  the  Municipal  Improvement  Society  is  Charles  Carroll 
Brown,  702  Wulsin  Bldg.,  Indianapolis,  Ind. 

"The  Smoke  Prevention  Association" — At  the  tenth  annual 
convention  of  the  International  Association  for  the  Prevention 
of  Smoke,  held  in  Cincinnati,  Sept.  8  to  10,  the  name  of  the 
society  was  changed  to  the  Smoke  Prevention  Association. 
The  1916  convention  will  be  held  in  St.  Louis.  Prof.  J.  J. 
O'Connor,  of  the  Mellon  Institute  of  Industrial  Research,  Uni- 
versity of  Pittsburgh,  stated  that  Pittsburgh  intends  to  hold 
a  large  exhibition  of  smoke-prevention  appliances  in  1917  and 
wants  the  convention  there  that  year.  Officers  were  elected  as 
follows:  President,  William  A.  Hoffman,  St.  Louis;  Vice-Presi- 
dent, Charles  W.  Heath,  Cincinnati;  Secretary-Treasurer, 
Frank  Chambers,  Chicago. 

American  Public  Health  Association — The  annual  conven- 
tion held  at  Rochester,  N.  Y.,  Sept.  7-10,  was  one  of  the  largest 
and  most  successful  in  the  history  of  the  association.  Many 
papers  were  presented  before  the  association  as  a  whole  and 
before  the  half-dozen  sections.     Dr.  John  F.  Anderson,  Di- 
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rector  Hygienic  Laboratory.  United  States  Public  Health 
Service  was  elected  President,  to  succeed  Prof.  William  T 
Sedgwick,  of  the  Massachusetts  Institute  of  Technology,  and 
Prof  Selskar  M.  Gunn,  755  Boylston  St.,  Boston,  Mass.,  was 
reelected  as  Secretary.  Prof.  Georg-e  C.  Whipple  of  Harvard 
University  was  elected  Chairman,  and  Theodore  Horton,  Chief 
Engineer  of  the  New  York  State  Department  of  Health,  was 
made  Vice-Chairman  of  the  Sanitary  Engineering  Section. 
The  1916  convention  will  be  held  at  Cincinnati. 


DpMs\.ia<s<es  suae 


Contractor's  Measuring  Wheelbarrow 

The  barrow  shown  in  the  accompanying  illustration  has 
been  developed  by  the  Sterling  Wheelbarrow  Co.,  of  West 
Allis  Wis  ,  in  response  to  the  demands  of  contractors  laying 
concrete  sidewalks,  bases  for  asphalt  and  wood-block  pave- 
ments  etc     The  demands  of  most  municipalities  where  such 


the  recoil  the  hammers  are  cushioned  by  the  air  trapped  in 
the  hammer  chambers.  Normally,  the  drill  gets  1700  blows 
per  min.  Around  the  steel  is  also  a  sleeve  gripping  it  and 
itself  rotated  by  a  worm  gear  on  the  helve  shaft.  Spring-steel 
plates  hold  the  drill  steel  in  the  chuck  and  absorb  the  energy 
of  the  blows  when  the  steel  is  not  in  rock.  Special  drills 
are  used  with  a  helical  rib,  or  wing,  going  around  from  point 
to  grip  and  serving  to  convey  the  rock  punchings  out  of  the 
drill  hole  The  motor  has  ball  bearings;  the  other  rotating 
parts  are  mounted  in  roller  bearings.  All  are  packed  in  grease 
and  require  attention  only  about  once  in  30  days.  The  motors 
are  fully  inclosed  and  designed  for  use  in  wet  places;  they 
are  furnished  for  115,  230  and  550  volts,  direct  current,  and 
110  and  220  volts,  single-  or  two-phase  alternating  current. 
From  1  5  to  2.5  hp.  generator  capacity  is  needed  per  drill. 

The  machines  now  put  out  (A  10)  are  medium-capacity 
drills  making  holes  up  to  about  12  ft.  deep  and  finishing  at 
1%-im  bottom  diameter.  The  body  and  shell  weigh  275  lb„ 
the  motor  130  to  175  lb.,  the  tripod  175  lb.  This  drill  has 
a  capacity  equal  to  a  2%-  or  3-in.  piston  drill  which  may 
require  12  to  18  hp.  in  compressors. 

Electric  drills  are  finding  increasing  use  owing  to  then- 
greater  convenience  and  the  saved  investment  in  compressor, 
engine  or  motor,  and  piping— besides  showing  decreased  main- 
tenance and  operating  labor.  Among  the  notable  uses  of  these 
drills  should  be  mentioned  the  Sun  River  irrigation  project 
of  the  United  States  Reclamation  Service  (all  machinery  here 
driven  by  electricity  as  noted  in  "Engineering  News  Oct. 
29  1914)  and  the  Canadian  Northern  tunnel,  near  Duluth, 
Minn  The  Rochester  (N.  Y.)  Railway  and  Light  Co.  during 
the  past  three  years  has  purchased  several  electric  rock  drills, 
which  are  rented  to  contractors  doing  work  near  the  power 
lines. 

*     *  * 

Improved  Two-Piece  Rail  Chair 

An   improved  design  of  two-piece  rail  chair,  to  be  used 
with  driven  or  screwed  spikes  or  bolt  fasteners,  is  shown  m 


CONTRACTOR'S  MEASURING  BARROW 

work  is  being  done  are  for  careful  measuring  of  ingredients 
and  material  placed,  and  on  the  majority  of  these  jobs  a 
barrow  of  known  capacity  is  the  most  convenient  measure. 
This  wheelbarrow  is  regularly  furnished  in  2-  and  3-cu.ft. 

sizes. 

*    *  * 

Electric  Percussion  Rock  Drills 

After  making  trial  installations  of  an  electric  rock  drill 
for  several  years,  the  Fort  Wayne  (Ind.)  Electric  Works  have 
standardized  their  line  for  regular  production  The  drill  as 
shown  in  the  accompanying  views,  is  of  a  rotary-hammer  type 


TWO-PIECE  GRIPPING  RAIL  CHAIR 

che  accompanying  sketch.  The  inner  lip  gives  a ^strong  grip 
on  the  rail  base.  The  device  is  made  by  the  American  Rail 
Chair  Co.,  Ewing  Building,  Findlay,  Ohio. 

*    *  * 

One-Bag  Low-Level  Concrete  Mixer 

A  new  mixer  (Rex  No.  10)  has  been  added  to  the  line 
of  the  Chain  Belt  Co.,  of  Milwaukee,  Wis.  This  has  a  capacity 
of  10  cu.ft.  and  is  assembled  on  a  low  truck  for  ease  m 
cnarging,  the  platform  (when  used  in  place  of  a  charging 
nopper)  being  22  in.  above  the  ground.  The  construction  is 
all  It    teel  and  iron.    The  drum  is  cast  in  two  sections  and 


SIDE  AND  PHANTOM  VIEWS  OF  FORT  WAYNE  ELECTRIC  PERCUSSION  ROCK  DRILL 


for  mounting  on  tripod,  column  or  bar  A "f"**  »C£* 
carries  two  hammers  and  is  belt-driven  (850  r  p.m.)  by  the 
dr  v  ng  motor,  using  a  tightening  idler  pulley  to  give  speed 
v  a  ri  at  ion  A  round-headed  hammer  strikes  a  round-headed 
cap  o.  tappet  block  against  which  the  drill  steel  is  set.  On 


bolted   to-ether      A   sprocket   for   chain   drive   is  bolted  on 
e     ons  around  the  middle  of  the  drum.     The  frame  is  of 
^channels  and  has  6x28-in.  wheels     Steam  engine  and 
boiler  gasoline  engine  or  electric  motor  can  be  furnished. 
Price  is  $450  without  power  loader  and  automatic  tank. 


During  the  past  spring  there  was  completed  in  the 
city  of  San  Diego,  Calif.,  a  large  stadium,  the  cost  of 
which  was  defrayed  by  the  city.  The  structure  will  com- 
fortably seat  28,000  people.  The  field  has  a  *4-mi.  cinder 
track  next  the  railing,  inside  of  which  are  the  football 
gridiron  and  the  baseball  diamond.  The  athletic  building 
is  divided  into  four  compartments  (for  men,  boys,  women 
and  girls),  each  with  dressing  room,  lockers  and  showers. 
The  building  incloses  a  patio  large  enough  for  a  handball 


teenth  St.  was  a  graded  and  improved  street  in  a  built-up 
district,  but  it  was  so  graded  that  at  A  St.  (the  first  street 
south  and  parallel  with  the  park  line)  the  drainage  from 
all  directions  went  to  this  intersection.  The  proposition 
to  raise  the  grades  of  Fifteenth  St.  from  B  St.  to  the 
park  line  and  of  A  St.  on  each  side  of  Fifteen! li  as  Ear 
as  necessary  and  to  fill  in  the  adjoining  property,  raise 
the  houses,  etc.,  was  put  before  the  property  owners.  This 
change  of  grade  was  to  provide  a  short  haul  for  waste 
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ENTRANCE  TO  MUNICIPAL  STADIUM  AT  SAN  DIEGO,  CALIF. 


or  basketball  court.  The  location  of  the  stadium  in 
proximity  to  the  high  school  makes  it  a  valuable  adjunct 
to  that  institution. 

The  sum  of  $150,000  was  voted  by  the  people  of  San 
Diego  to  provide  a  stadium  for  Balboa  Park.  Elaborate 
plans  for  a  combination  stadium  and  Greek  theater  were 
prepared  by  Quayle  Bros.  &  Cressey,  architects,  the  under- 
standing with  the  stadium  committee  being  that  should 
their  plans  exceed  the  bond  issue  the  difference  would  be 
raised  by  private  subscription.  When  the  bids  were 
opened  before  the  Board  of  Park  Commissioners,  it  was 
found  that  the  lowest  was  $325,000.  The  park  board 
refused  to  award  the  contract  unless  the  committee  raised 
$175,000.  Meanwhile  the  board  called  in  the  writer  and 
requested  that  some  method  be  worked  out  to  save  $30,000 
or  $40,000  in  the  grading  of  the  site. 

The  site  of  the  work  was  the  southern  end  of  the  park- 
where  Fifteenth  St.  ended  at  the  south  park  line.  Fif- 

•Consulting  Engineer,  513  Union  Building,  San  Diego,  Calif. 


excavation  from  the  stadium  and  give  a  continuous  sur- 
face drainage  from  the  stadium  south  on  Fifteenth  St. 
The  property  owners  accepted  $3000  to  cover  the  cost 
of  replacing  sidewalks  and  curbs  and  raising  their  houses, 
which  they  preferred  to  do  individually,  the  park  board 
to  furnish  the  dirt  to  fill  the  streets  and  property  to  the 
new  elevations.  The  property  owners  lost  about  ."R4000 
by  not  accepting  the  board's  offer  to  do  this  work  for  them. 

As  a  short  haul  on  the  excavation  was  the  solution  of 
the  money-saving  problem,  so  Ear  as  the  earthwork  was 
concerned,  it  was  necessary  to  make  the  excavation  and 
embankment  quantities  balance.  This  was  done  by  build- 
ing up  the  embankments  on  each  side  of  the  field  to  carry 
the  concrete  seats.  The  slopes  on  the  inside  were  finished 
30  to  17  and  on  the  outside  2  to  1.  The  cut  was  trimmed 
30  to  17  and  in  the  north  end  was  conical.  The  grading 
specifications  provided  that  these  fills  be  in  6-in.  layers 
thoroughly  wet  and  tamped.  The  dirt  was  dumped  from 
the  wagons,  spread  by  a  mormon  scraper,  rolled  with  a 
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petrolithic  roller,  thoroughly  wet  and  then  rolled  again. 
The  contours  of  the  site  are  shown  in  light  lines  in  the 
plan  in  Fig.  2.  The  excavation  consisted  of  about  18  in. 
of  topsoil,  below  which  was  a  layer  of  hardpan  about  18 
in.  thick.  Below  the  hardpan  a  soft  sandstone  was  en- 
countered. In  this  sandstone  were  pockets  of  white  sand 
and  at  a  depth  of  40  ft.  was  a  layer  of  sea  shells  cemented 
in  sand.  The  sandstone  required  loosening  for  the  60-ton 
ll/2-yd.  shovel,  but  by  the  time  it  had  received  the  final 
rolling  it  had  all  dissolved  to  sand,  containing  just  enough 
clay  to  bind  it. 

Two  tests  were  made  before  the  commencement  of  the 
work  to  determine  if  possible  the  percentage  of  volume  of 
fill  over  cut.  The  first  test  was  made  by  carefully  cutting 
out  a  cubic  yard  in  place  and  putting  it  in  a  yard  box 


solved  to  a  sand  containing  a  slight  amount  of  clay  and 
resumed  the  same  volume  in  embankment  as  in  place. 

The  topsoil  was  first  stripped  from  the  entire  site  and 
put  into  three  piles,  two  at  the  upper  end  and  one  in  the 
center  of  the  field,  at  approximately  the  finished  grade  ele- 
vation. This  top  soil  was  afterward  spread  over  the  field 
and  the  outer  exposed  surfaces  that  are  to  be  covered  with 
verdure. 

The  bulk  of  the  dirt  was  handled  by  one  lV^-yd.  rail- 
road shovel  and  one  %-yd.  revolving  shovel,  delivering 
into  2-yd.  wagons.  The  average  haul  was  about  500  ft. 
and  the  work  was  so  arranged  that  all  except  about  30/0'00 
yd.  was  on  a  downhill  haul.  When  the  west  fill  reached 
the  point  where  the  grade  was  too  steep  for  the  teams  to 
pull  up  the  loads,  a  cable  was  installed  that  enabled  the 


FIG.  2.    PLAN  OP  THE  SAN  DIEGO  MUNICIPAL  STADIUM 


and  thoroughly  tamping  it  dry  as  the  box  was  filled  up. 
The  fill  swelled  20  per  cent,  over  the  cut.  In  the  next 
sample,  water  was  used  in  tamping,  and  the  fill  swelled 
but  10  per  cent,  over  the  cut.  It  was  not  thought  advis- 
able, however,  to  depend  on  the  10  per  cent,  swell  of  the 
fill  and  possibly  be  short  of  material  on  the  wind-up.  The 
estimated  quantities  adopted  were  119,842  cu.yd.  excava- 
tion and  118,175  cu.yd.  embankment,  an  excess  excavation 
of  1,667  cu.yd.  The  final  quantities  worked  out  remark- 
ably close  to  this  estimate.  It  was  arranged  to  take  care 
of  any  further  excess  or  a  shortage  by  raising  or  lowering 
the  elevation  of  the  stadium  field  without  affecting  any  of 
the  other  work. 

In  finishing  no  changes  were  made  in  the  field  elevation, 
which  was  at  El.  125  (Fig.  2),  as  the  contractor  disposed 
of  the  excess  material.  The  test  for  swellage  showed 
about  60  per  cent,  hardpan  and  40  per  cent,  sandstone, 
whereas  the  total  yardage  contained  about  95  per  cent, 
sandstone  and  .5  per  cent,  hardpan.    The  sandstone  dis- 


empties  returning  to  the  shovel  to  assist  the  loaded  teams 
to  the  top  of  the  embankment.  The  slopes  were  trimmed 
to  grade  with  a  fresno  scraper  attached  to  the  center  of  a 
cable,  which  passed  through  a  block  at  both  the  toe  and 
the  heel  of  the  slope.  A  team  was  hooked  to  each  end  of 
the  cable  and  the  scraper  hauled  up  empty  and  loaded  on 
downward  trips.  A  portion  of  the  slopes  was  also  plowed 
in  this  manner. 

The  general  layout  of  the  stadium  with  its  structures  is 
shown  in  Fig.  4.  The  original  design  was  revised  to  the 
extent  of  eliminating  the  Greek  theater  and  the  rein- 
forced-concrete  seats,  but  otherwise  was  not  changed. 
The  structures  comprise  a  horseshoe-shaped  series  of 
seats — 25  steps  in  all — made  of  concrete  laid  directly  on 
the  ground,  step  approaches  at  intervals  along  the  outside 
slope,  a  rear  entrance,  a  side  entrance  with  toilet  rooms 
attached  and  an  elaborate  front  entrance  of  reinforced 
concrete  (see  Fig.  1)  containing  locker  rooms,  etc.,  and 
an  imposing  colonnade. 
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FIG.  3.    EXCAVATING  WORK  IN  PROGRESS  ON  THE  SAN  DIEGO  MUNICIPAL  STADIUM 


The  seats  were  cut  out  of  the  slopes  (Fig.  6),  commenc- 
ing at  the  toe,  and  the  concrete  run  six  steps  at  a  pouring. 
This  method  required  one  form  for  the  face  of  the  riser. 
The  vertical  joints  were  made  by  inserting  sheet-iron 
strips  dipped  in  oil  in  the  wet  concrete  and  pulling  them 
when  the  concrete  had  set  (Fig.  4).  The  horizontal  joints 
were  made  by  placing  a  strip  of  tarred  paper  on  top  of 
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PIG.  4.   DETAILS  OP  STEPS  AND  OP  RETAINING  WALL 
UNDER  ENTRANCE  COLONNADE 


the  riser,  which  was  left  in  the  concrete.  The  joints 
were  put  in  to  provide  for  a  possible  settlement  in  the 
embankment,  to  prevent  bridging  and  irregular  cracks 
and  to  facilitate  any  possible  repair  work.  Each  block 
can  be  removed  and  repoured  if  damaged.  Some  of  the 
seats  and  risers  have  been  in  place  eleven  months;  but 
they  show  no  distortion  nor  cracks,  other  than  the  paper 
or  cut  joints. 

The  concrete  walk  at  the  top  of  the  steps  drains  to  the 
seats;  each  row  of  seats  has  a  i/2-in.  fall  toward  the  field 
and  drains  to  the  lower  concrete  walk.  This  lower  walk 
carries  the  water  south,  out  over  the  two  main  entrance 
steps,  where  it  empties  into  storm  drains.  The  top  walk 
and  all  the  seats  are  laid  on  the  same  rate  of  grade  as  the 
lower  walk.  All  drain  to  the  south  end  of  the  stadium 
as  well  as  toward  the  lower  walk. 

The  field  drains  to  a  catch  basin  in  the  south  end.  and 
water  is,  led  out  under  the  wall  and  athletic  building  to 
the  main  storm  drain,  which  catches  the  storm  water< 
from  all  the  stadium  roads. 

The  railing  around  the  field  carries  a  2-in.  water-main 
equipped  with  hydrants  for  washing  down  the  seats. 
There  is  also  a  water  line  outside  the  top  walk  for  the 
same  purpose. 

Retaining  Wall  Under  Colonnade 

The  concrete  wall  at  the  south  end  of  the  field  was  de- 
signed to  carry  16  columns,  25  ft.  high,  supporting  a  con- 
tinuous cornice  8  ft.  high  and  at  the  same  time  to  retain 
a  16-ft.  fill  on  its  north  side;  the  south  side  is  used  fo: 
playing  handball.  Fig.  4  shows  the  design  and  Fig.  5  the 
early  part  of  this  construction.   The  wall  was  made  in  one 
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FIG.  5.    RETAINING  WALL  UNDER  CONSTRUCTION 

continuous  pouring  and  has  no  joints.  The  face  of  the 
wall  extends  down  from  the  top  17.25  ft.,  being  1  ft.  below 
the  finished  grades  on  the  south  side  of  the  wall,  the  foun- 
dation for  the  buttresses  going  from  1  to  12  ft.  deeper. 

The  concrete  mix  used  was  one  part  cement,  two  parts 
washed  river  sand  and  four  parts  river  gravel,  crushed 
to  %-in.  size  and  washed.  When  the  forms  were  stripped 
the  wall  presented  smooth  surfaces  without  pockets.  This 
same  mix  was  specified  for  the  concrete  seats  and  riser?. 

Bids  were  called  for  on  the  entire  work,  but  in  two 
parts — (1)  grading  and  (2)  general  construction — with 
the  provision  that  the  park  board  reserved  the  right  to  do 
the  grading  work  itself  or  let  the  contracts  separately. 
The  contract  was  let  in  two  parts  for  $11,050  less  than 
the  lowest  bid  for  the  entire  job.  The  basis  for  the  earth- 
work bids  was  110,000  cu.yd.  excavation  and  7,000  cu.yd. 
topsoil,  and  the  two  lowest  bids  were  as  follows: 

F.  O.  Engstrum  Co.: 

110,000  cu.yd.  excavation  at  35c   $38,500 

7,000  cu.yd.  topsoil  at  35c   2,450 

All  other  work..'   72,694 

Total  bid    $113,644 

C.  L.  Hyde  Construction  Co.: 

110,000  cu.yd.  excavation  at  24c   $26,400 

7,000  cu.vd.  topsoil  at  50c   3,500 

All   other  work   93,000 

Total  bid    $122,900 

Contracts  as  let: 

To  C.  L.  Hyde  Construction  Co.,  for  grading   $29,900 

To  F.  O.  Engstrum  Co.,  all  other  work   72,694 

Total  contract    $102,594 

The  actual  amount  paid  the  contractors  was  $9,044.68 
more  than  these  figures,  because  of  excess  yardage  over 


FIG.  6.  .  LAYING  STEPS  FOR  SAN  DIEGO  STADIUM 

the  basis  of  the  bid,  force  account  work,  and  extras  on 
general  construction. 

In  addition  the  cost  of  engineering,  superintendence, 
architects,  damages,  inspection,  advertising,  blueprints, 
stationery,  photographs,  hardware,  water  meter,  planting 
and  other  improvements  was  not  covered  by  the  contracts. 

Quayle  Bros.  &  Cressey  did  all  the  architectural  design- 
ing and  to  them  should  be  given  the  credit  for  all  the 
utility,  conveniences  and  beauty  of  the  entire  structure. 
H.  S.  Ervay  and  the  writer  worked  out  all  the  engineering 
problems,  including  the  grades,  seats,  retaining  wall, 
drainage  and  estimated  costs.  It  was  necessary,  of  course, 
to  work  in  conjunction  with  the  architects  to  keep  the 
costs  within  the  appropriation.  The  estimate  of  cost  was 
$140,000.  The  park  commissioners  retained  the  writer 
as  Engineer  and  Superintendent  of  Construction  until 
the  completion  of  the  work.  It  was  dedicated  to  the 
public,  May  31,  1915,  at  which  time  about  20,000  people 
were  seated  in  it. 

The  Average  Discharge  of  the  Tennessee  River  at  points  in 
North  Carolina  and  Virginia  where  the  river  joins  the  Ohio 
has  been  investigated  by  the  United  States  Geological  Survey 
during  the  past  year,  and  the  findings  were  recently  reported. 
The  average  flow  of  the  river  at  its  mouth  is  63,000  cu.ft.  per 
sec.  This  figure  was  determined  by  averaging  the  figures  of 
a  39-yr.  period  (1875  to  1913).  The  report  gives  the  daily  flow 
at  Chattanooga  since  1874;  at  Florence,  Ala.,  since  1895,  and 
at  Johnsonville,  Tenn.,  since  1890.  The  average  discharge  at 
Chattanooga  is  33,400  sec.-ft.;  at  Florence,  38,400;  at  Johnson- 
ville, 42,000.  The  Geological  Survey  has  also  reported  on  the 
areas  drained  by  important  rivers  in  the  neighborhood  of  the 
Tennessee.  The  Cumberland  River  drains  an  area  of  17,900 
sq.mi.;  the  Tennessee,  40,700;  the  Kanawha,  12,200;  the  Miami, 
5410;  the  Wabash.  32,900,  and  the  Allegheny,  11,700. 
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FIG.  7.    THE  COMPLETED  SAN  DIEGO  MUNICIPAL  STADIUM  WITH  ITS  OPENING-DAY  CROWD 
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The  Hartwell  Drainage  and  Levee  District  has  an  area 
of  about  10,000  acres  in  the  northwestern  part  of  Greene 
County,  Illinois.  The  elevation  of  the  bottom  land 
varies  from  426  ft.  to  440  ft.  (.Memphis  datum)  and  that 
of  the  river  varies  from  423  ft.  to  440.5  ft.  Under  these 
conditions  it  was  necessary  to  levee  the  district,  and  as 
the  river  is  at  flood  stage  during  the  crop  season  it  is 
necessary  to  pump  the  run-off  at  these  times. 

Rainfall  and  Run-Off  in  Levee  District 

The  levee  extends  along  three  sides  of  the  district,  and 
has  a  total  length  of  13  mi.  It  is  4  ft.  above  the  highest 
known  water,  and  has  a  slope  of  1  on  3  for  the  river 
side  and  1  on  2  for  the  land  side,  with  a  crown  of  6  ft. 
Its  only  break  is  at  the  gravity  outlet  at  the  southwest 
corner  of  the  district.  This  is  a  concrete  structure  with 
wing  walls  to  hold  back  the  fill  and  three  42-in.  riveted 
steel  pipes  provided  with  hand-operated  sluice  gates.  The 
elevation  of  the  bottom  of  these  pipes  is  421.3  ft.  and 
the  top  of  the  concrete  wall  is  level  with  the  levee  top. 

The  rainfall  in  this  section  averages  about  35  in.  per 
year.  The  run-off  is  about  31%,  but  as  there  is  consider- 
able seepage  from  the  river,  36%  was  used  in  estimating 


The  trash-rack  (which  has  not  yet  been  built  owing  to 
the  immediate  need  of  pumping)  will  extend  across  the 
main  ditch  75  ft.  east  of  the  suction  bay.  It  will  consist 
of  a  concrete  foundation  and  cutoff  wall  and  concrete  piers 
carrying  steel  I-beams  to  hold  the  tops  of  steel  bars 
TVxl%  in.,  spaced  2  in.  c.  to  c.  The  lower  ends  of  these 
will  rest  on  the  concrete  foundation. 

The  back  wall  of  the  suction  bay  forms  part  of  the 
building  foundation.  The  remainder  of  the  foundation 
is  1:2:5  concrete.  The  6-in.  floor  of  the  building  is  of 
1:21^:5  concrete,  reinforced  with  woven  wire  netting. 
Level  with  the  top  of  the  floor  and  extending  7  ft.  below 
it  are  the  foundations  for  the  pumps  and  motors.  The 
building  is  65x30  ft.  in  plan  with  brick  walls  and  a 
slate  roof.  A  5-ton  traveling  crane  runs  on  10-in.  I-beams 
carried  by  pilasters  along  the  west  wall  and  12-in.  I- 
beams  on  steel  columns  along  the  center  of  the  building. 

The  three  pumps,  made  by  the  Alberger  Pump  &  Con- 
denser Co.,  are  of  the  double-suction,  centrifugal,  hori- 
zontal-shaft, volute  type,  with  30-in.  discharge.  These 
are  shown  in  Fig.  2.  The  impellers  are  of  bronze.  The 
24-m.  suction  pipes  are  of  V4-in.  steel  plates.  They 
extend  through  the  floor  and  back  wall  of  the  suction  bay, 
and  have  bell  ends  12  in.  from  the  floor  of  the  bay.  The 
30-in.  discharge  pipes  are  of  similar  construction.  They 
extend  through  the  west  wall  of  the  building  (Fig.  3) 
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FIG.  1.    CROSS-SECTION  OF  PUMPING  *£™™™WKO  THE  HARTWELL  LEVEE  DRAINAGE 
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the  pumpage.  The  pumping  plant  was  designed  to  remove 
%  in.  of  rainfall  from  the  entire  watershed  in  24  fir. 

The  run-off  is  conveyed  by  open  ditches  and  tile  drains. 
The  main  ditch  leading  direct  to  the  pumping  plant  and 
gravity  outlet  is  11,284  ft.  long.    It  has  a  bottom  width 
of  from  35  to  22  ft.  and  a  depth  of  from  13  to  8  ft.  Lat- 
eral No.  1,  which  empties  into  the  main  ditch,  is  16,6,,, 
ft.  long  and  from  12  to  24  ft.  wide  on  the  bottom,  with 
an  almost  constant  depth  of  9  ft.    Lateral  No.  2,  a  con- 
tinuation of  the  main  ditch,  is  13,130  ft.  long,  from  22 
to  18  ft.  bottom  width,  and  averages  8  ft.  deep.  Lateral 
No.  3,  another  branch  of  the  main  ditch,  is  11,150  ft.  long, 
with  other  dimensions  similar  to  No.  2.    The  bank  slope 
of  all  the  ditches  is  1  on  1,  and  the  fall  varies  from  0.5 
to  1.2  per  mile.    The  main  ditch  proper  terminates  at 
the  suction  bay,  a  branch  leading  off  to  the  gravity  outlet 
about  300  ft.  south  of  the  pumping  station. 
_  A  general  cross-section  of  the  pumping  station  is  shown 
m  Fig.  1.    The  suction  bay  is  built  of  1:3:5  concrete 
reinforced  in  both  the  floor  and  walls  with  triangular- 
mesh  expanded  metal.    The  floor  is  12  in.  thick,  and 
the  back  and  end  walls  are  4.5  ft.  at  the  base. 


and  converge  on  curves  of  21  ft.  from  20  ft.  to  5  ft.  c.  to 
c.  at  the  top  of  the  levee,  and  then  run  parallel  with  each 
other  down  the  levee  and  through  the  back  wall  of  the  dis- 
charge bay.  The  ends  are  provided  with  flap  valves 
(Fig.  1). 

The  pumps  have  2-in.  drain  pipes  running  from  the 
bottom  of  the  volute  under  the  floor  to  a  common  valve 
box  built  in  the  floor,  and  are  drained  into  the  suction 
bay.  The  pumps  are  guaranteed  for  a  capacity  of  22,500 
gal.  per  min.,  an  efficiency  of  75%  at  21-ft.  total  dynamic 
head  and  300  r.p.m. ;  68%  at  12  ft.  head,  251  r.p.m.,  and 
58%  at  8  ft.  head,  251  r.p.m. 

Pump  Drive  and  Speed-Change  Device 
Each  pump  is  driven  by  a  150-hp.  12-pole  motor  of 
the  slip-ring  type  for  2,200-volt  three-phase  60-cycle  al- 
ternating current.  They  run  at  600  r.p.m.  with  no  load. 
They  are  guaranteed  to  withstand  a  voltage  of  5,000 
volts  for  one  minute  and  to  have  a  full-load  efficiencv 
of  90%,  with  an  89%  power  factor.  They  are  con- 
nected to  the  pumps  by  44-in.  .Morse  silent  chains  of 
2-in.  pitch,  which  arc  guaranteed  to  give  an  efficiency  of 
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FIG.  2.   DRAINAGE  PUMPING  PLANT  "WITH  CHAIN  DRIVE 
FROM  ELECTRIC  MOTORS  TO  CENTRIFUGAL  PUMPS 


yo.  Each  motor  is  equipped  with  pulleys  of  three  sizes 
to  give  the  pumps  the  speed  required  at  the  various  heads. 
Power  is  supplied  by  the  Northwestern  Power  Co.,  of 
Keokuk,  Iowa,  and  is  transmitted  to  Hull,  111.,  at  110,000 
volts,  two-phase.  There  it  is  transformed  and  goes 
through  a  frequency  changer  and  is  transmitted  from 
there  at  33,000  volts,  three-phase.  The  total  distance 
of  transmission  is  about  120  mi.  The  substation  is  in 
the  northeast  corner  of  the  pumping  station. 

The  pipes  for  priming  the  pumps  are  taken  from  the 
discharge  pipes  on  top  of  the  levee,  3-in.  air  lines  being 
brought  into  the  building  overhead  and  through  a  safety 
tank  10  ft.  long  and  36  in.  diameter  to  a  compressor 
run  by  a  10-hp.  motor.  The  purpose  of  the  tank  is  to 
catch  the  entrained  water.  The  pipe  from  the  vacuum 
pump  is  taken  out  at  the  top  of  the  tank.  This  method 
has  proved  superior  to  the  barometric  column  method. 

This  is  said  to  be  the  largest  drainage  pumping  plant 
on  the  Illinois  Eiver,  and  probably  the  largest  electrically 
operated  drainage  pumping  plant  in  the  country. 

Method  of  Varying  Pump  Speed 

The  speed  of  the  pumps  is  varied  to  suit  the  conditions 
of  water  level  by  changing  the  chain  sprocket  on  the  mo- 
tor shaft.  Three  pulleys  are  employe'!,  with  diameters  of 
8.11,  9.0(5  and  11.27  in.,  made  with  a  slip  fit  on  the 
shaft.  The  apparatus  used  in  making  the  change  is 
shown  in  Fig.  4.  The  sag  of  the  chain  is  taken  out  by 
placing  a  pair  of  rigid  frames  beneath  it.  The  frame  for 
the  upper  inn  of  the  chain  is  bolted  to  it  at  one  end,  and 
its  other  end  is  raised  by  the  hoisting  chain  of  the  trav- 
eling crane.  The  frame  of  the  lower  run  of  the  chain  is 
raised  by  a  jack. 

The  motor  is  then  shifted  inward  by  means  of  its  take- 
up  screws  until  the  pulley  is  clear  of  the  lugs  on  the  chain. 
A  screwjack  device  placed  ou  I  be  end  of  the  shaft  anil 


Ik  Hiked  over  the  pulley  is  used  to  pull  off  the  latter.  The 
new  pulley  is  lowered  into  place  by  a  sling  from  the 
traveling  crane,  and  another  jacking  device,  which  is 
hooked  to  the  arms  of  the  motor  frame,  is  then  used  to 
pull  this  pulley  upon  the  shaft.  The  one  man  in  charge 
of  the  plant  can  change  the  pulleys  on  all  three  motors 
and  have  the  pumps  running  again  in  30  min. 

The  largest  pulleys  will  seldom  be  used,  probably  once 
in  three  or  four  years.  The  smallest  and  intermediate 
pulleys  will  be  interchanged  probably  three  or  four  times 
a  year.  The  pumps  (with  small  pulleys  in  place)  were 
started  March  20,  and  ran  for  HO  days  before  it  was 
necessary  to  apply  the  intermediate  pulleys  on  account 
of  high  water.   These  remained  in  use  during  the  exceed- 
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FIG.    4.    APPARATUS    USED    IN    CHANGING    THE  CHAIN 
SPROCKET  PULLEYS  ON  THE  MOTOR  SHAFT  TO 
VARY  THE  SPEED  OF  THE  PUMPS 

ingly  rainy  period  and  consequent  high-water  stage  of 
the  river.  At  the  beginning  of  the  dry  season  in  the  fall 
ihe  small  pulleys  will  be  replaced  and  will  probably  con- 
tinue in  service  until  next  spring. 

The  tests  so  far  made  have  been  insufficient  to  deter- 
mine exactly  the  friction  head.    The  present  instructions 


FIG.  3.     DISCHARGE  PIPES  OF  DRAINAGE  STATION  AND 
OVERHEAD  LINE'S  FOR  CRIMING  PUMPS 
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to  the  operator  are  to  use  the  small  pulleys  for  heads  of 
from  0  to  4  ft.,  the  intermediates  for  from  4  to  10y2  ft., 
and  the  large  pulleys  for  heads  above  10y2  ft.  These  are 
static  heads  only. 

Operation  and  Engineering 

There  is  a  brick  dwelling,  about  300  ft.  from  the 
pumping  station,  for  the  use  of  the  operator,  who  is  also 
supplied  with  a  motor  boat.  He  is  employed  12  months 
in  the  year  and  is  required  to  send  daily  reports  to  the 


Hartwell  Drainage  and  Levee  District 

Greene  County.  Illinois 


PUMPING  RECORD 


Weather.. 
Rainfal]_ 


.  ......    191 

R.  P.  M  draper. go 


Pump  No.  I 


Pump  No.  II    

Pump  No.  Ill   „ 


Total  Meter  Readme  6:00  P.  M.  „ 
K.  W  H.  used  . 


Caldwell  Engineering  Co. 

Jacksonville.  Illinois 


River  Gauge  Reading  7:00  A.  M.-  r.....,Ft. 

Ditch     "        "      7:00  A.  M   Ft. 

River      "        "       6:00'P.  M   Ft. 

Ditch     "        "       6:00  P.  M   __„.Ft. 

Average  head         -         -   „  Ft. 


FIG.  5.     DAILY-REPORT  FORM,  HARTWELL,  STATION 

district  engineer  on  the  form  (7i4x5l/>  in.)  shown  in 
Fig.  5. 

These  works  were  designed  by  H.  L.  Caldwell,  Chief 
Engineer  of  the  Caldwell  Engineering  Co.,  Jacksonville, 
111.,  and  were  built  under  the  supervision  of  S.  J.  Dalton, 
J  r.,  Field  Engineer.  The  contractors  were  as  follows : 
Levee  reinforcing,  Barston  &  Millard,  Peoria,  111. ;  pump- 
ing station,  Arrow  Engineering  Co.,  St.  Louis,  Mo. ;  grav- 
ity outlet,  J.  D.  Weaver,  Jacksonville,  111. ;  ditches,  R.  H. 
&  G.  A.  McWilliams,  Chicago,  111. 
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By  Kenneth  A.  Heron* 

Where  open  unlined  earth  canals  are  used  for  the 
distribution  of  water  in  an  irrigation  system  a  large  part 
of  the  water  appropriated  is  lost  in  transmission  be- 
tween the  source  of  supply  and  the  farms.  To  deter- 
mine just  what  this  loss  amounts  to  in  the  Modesto 
Irrigation  District,  in  California,  a  series  of  measure- 
ments was  made  by  me  during  the  irrigation  season 
of  1914. 

Owing  to  the  warm  summer  temperature  and  the  sandy 
formations  and  soils  of  the  district,  the  transmission 
losses  were  found  somewhat  higher  than  is  ordinarily 
the  case.  These  losses  are  divided  into  those  from  seep- 
age, evaporation  and  leakage.  The  evaporation  loss  is 
such  a  small  part  of  the  seepage  loss  that  no  effort  was 
made  to  distinguish  between  the  two,  which  were  combined 
and  called  seepage.  The  following  general  methods  were 
pursued  in  determining  the  seepage  losses.  A  time  was 
selected  when  the  flow  of  a  lateral  or  canal  had  been  con- 
stant for  some  hours.    It  was  then  measured  with  an  A. 
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♦Irrigation  Engineer,  Modesto,  Calif. 


Lietz  current  meter  at  the  head,  or  at  the  high  end  of 
the  portion  of  the  lateral  or  canal  section  under  observa- 
tion. Measurements  were  made  at  points  lower  down 
after  such  periods  of  time  as  it  was  computed  would  be 
required  by  the  same  water  that  was  last  measured  to 
reach  the  new  measuring  point.  As  some  of  the  canal 
sections  under  observation  were  as  much  as  nine  miles  in 
-nv,  length  an  entire  day 

was  frequently  re- 
quired to  obtain  the 
measurements  on  one 
lateral.  All  visible 
losses  from  the  canal, 
such  as  leaks  through 
boxes,  water  turned 
out  of  the  canal  into 
another  canal  and 
leaks  through  banks, 
were  carefully  meas- 
ured. Large  irriga- 
tion heads  (average 
20  sec.-ft. )  are  used 
in  this  district,  and 
consequently  the  flow 
in  \  laterals  is  not 
subject  to  as  many 
variations  as  is  the 
'  case  where  a  large 
number  of  small 
heads  are  drawn, 
from  a  lateral.  After 
the  last  measure- 
ment was  made  on  the  low  end  of  the  section  under 
observation,  it  was  ascertained  if  the  intake  discharge 
at  the  high  end  of  the  section  had  remained  constant. 
Where  any  material  change  happened  the  measurements 
were  repeated. 

All  the  most  important  canal  and  main  lateral  trans- 
mission losses  were  checked  by  a  system  of  daily  ga<^ 
readings  and  measurements,  which  were  carried  on 
throughout  the  season.  As  a  result  of  all  the  measure- 
ments made,  the  accompanying  curve  has  been  drawn 
to  show  the  average  loss  per  mile  in  canals  and  laterals 
of  various  capacities.  In  a  number  of  instances  the  re- 
sults were  quite  different  from  what  the  curve  would 
indicate,  but  cases  of  this  kind  were  explained  by  local 
conditions. 

It  is  thought  that  this  curve  represents  average  con- 
ditions in  generally  sandy  areas  such  as  exist  in  the  San 
Joaquin  and  Sacramento  Valleys  in  California. 

m 

Industrial  Accident  Statistics — The  industries  which  con- 
tribute the  greater  number  of  fatal  accidents  are  railway 
employments  and  agricultural  pursuits,  each  group  being 
responsible  for  approximately  4,200  fatalities  a  year.  Coal 
mining  contributes  more  than  2,600,  and  building  and  con- 
struction work  nearly  1,900.  General  manufacturing,  while 
employing  large  numbers,  produces  only  1,800  fatal  accidents. 
When  the  fatality  rates  are  considered,  i  letal  mining  ranks 
as  most  hazardous,  with  a  rate  of  4  per  1,000;  coal  mining 
coming  next,  with  3.5,  and  fisheries  and  navigation  following 
with  a  rate  of  3  per  1,000.  Manufacturing  industries  as  a 
whole  rank  lowest,  with  a  rate  of  0.25.  The  United  States 
Bureau  of  Labor  Statistics  of  the  Department  of  Labor  has 
just  issued,  as  Bulletin  157,  a  report  on  this  subject  by 
Frederick  L.  Hoffman.  The  conclusion  reached  is  that  the 
number  of  fatal  industrial  accidents  among  American  wage- 
earners,  including  both  sexes,  may  be  conservatively  estimated 
at  25,000,  and  the  number  of  injuries  involving  a  disability 
of  more  than  four  weeks  at  approximately  700,000. 
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By  II.  E.  Bilger* 


SYNOPSIS — An  analysis  of  the  highway  problem 
of  Illinois  and  the  Middle  West,  where  good  local 
material  for  roadbuilding  is  scarce.  Discusses  how 
an  attempt  has  been,  made  to  solve  these  problems 
as  economically  as  possible  by  devising  tapes  of 
brick  and  concrete  roads  to  fit  rural  conditions. 

The  proposed  system  of  state-aid  roads  in  Illinois  com- 
prises some  15,000  mi.  and  includes  the  main  rural  high- 
ways in  each  of  the  102  counties  of  the  state.  With  a  con- 
struction problem  of  this  magnitude  and  rapidly  chang- 
ing traffic  conditions  the  important  matter  is  not  to  com- 
plete the  entire  system  within  a  specified  time,  but  to 
construct  in  each  locality  roads  of  such  types  and  dimen- 
sions as  economically  to  satisfy  present  traffic  require- 


desirable  that  the  minimum  width  of  right-of-way  for 
all  main  traveled  county  roads  be  50  ft.  Cuts  and  fills 
will  in  many  cases  require  a  width  of  60  or  70  ft.,  or  even 
more. 

Where  a  highway  crosses  a  valley  it  is  particularly  de- 
sirable that  the  width  of  right-of-way  be  ample  to  afford 
space  for  borrow-pits,  in  order  that  the  necessary  mate- 
rial may  be  provided  economically  for  the  construction 
of  the  embankment.  For  this  additional  width  the  cost 
of  farm  land,  even  at  $300  or  $-100  an  acre,  is  almost 
negligible  when  compared  with  the  expense  necessarily 
incurred  where  filling  material  must  be  moved  for  a  dis- 
tance of  over  300  ft. 

Since  the  true  function  of  a  highway  is  not  the  trans- 
portation of  freight  at  a  minimum  cost,  it  is  evident  that 
great  expense  in  making  grades  easier  than  about  3  per 
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ments,  and  in  addition  be  susceptible  of  reasonable  modifi- 
cation to  meet  the  requirements  of  the  future. 

In  a  state  bavin;;-  a  gross  area  of  55,000  sq.mi.  there  is 
such  a  wide  variety  of  conditions  as  to  admit  the  economi- 
cal construction  of  very  many  different  types  of  highway. 
Therefore  it  is  not  practicable,  nor  even  desirable,  to 
attempt  the  design  of  standard  cross-sections  to  cover  all 
the  conditions  encountered.  Nevertheless,  a  certain  num- 
ber of  these  cross-sections  constitute  the  group  most  fre- 
quently used,  and  which  are  termed  "standard." 

The  necessary  width  of  right-of-way  is  governed  largely 
by  the  topographic  conditions,  but  also  by  the  type  of  the 
proposed  improvements.  On  rural  highways  paved  with 
brick  or  concrete  there  can  be  found  no  condition  in  the 
proposed  Illinois  state-aid  system,  ithat  will  properly 
admit  of  a  right-of-way  narrower  than  40  ft.    It  is  highly 


*Roar1  Engineer,  Illinois  State  Highway  Department, 
Springfield,  in. 


cent,  is  not  warranted  by  traffic  considerations  alone. 
Excessive  cuts  in  order  to  provide  an  easy  gradient 
through  ordinary  ridges  merely  add  difficulties  to  the 
drainage  problem. 

Except  for  comparatively  short  lengths  over  ridges, 
it  is  particularly  desirable  that  the  width  of  graded  road- 
way be  not  less  than  28  ft,  in  order  to  provide  for  the 
maintenance  of  an  earth  road  on  each  side  of  the  pave- 
ment, where  this  has  only  a  10-ft.  width.  For  probably  at 
least  nine  months  of  the  year  weather  conditions  in 
Illinois  admit  of  the  economical  maintenance  of  an  earth 
road  to  a  degree  of  perfection  that  induces  the  greater 
portion  of  the  traveling  public  to  abandon  the  pavement. 

If  the  graded  roadway  is  less  than  28  ft.  in  width  it 
becomes  necessary  to  construct  the  pavement  off  the 
center  line  of  the  highway  and  have  the  entire  earth  road- 
way on  one  side.  One  objection  to  this  is  that  in  going 
in  a  certain  direction  the  loaded  vehicle  on  the  pavement  is 
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required  to  take  to  the  earth  road  almost  entirely,  for  the 
vehicle  coming  in  the  opposite  direction  has  practically 
no  opportunity  to  turn  out,  even  though  it  be  empty.  A 
counteracting  objection  to  a  pavement  on  the  center  line 
is  the  necessity  for  maintaining  two  parallel  earth  roads. 

It  yet  remains  to  be  proved  whether  it  is  more  econom- 
ical to  maintain  an  earth  road  15  ft.  wide,  and  accommo- 
dating traffic  in  both  directions,  than  to  maintain  two 
earth  roads  each  9  ft.  wide.  Considering  the  possibilities 
of  future  development,  it  would  seem  that  the  pavement 
should  be  at  least  approximately  in  the  center  of  the 
highway. 

AVherever  practicable  the  side  ditches  are  constructed 
with  a  2-ft.  horizontal  base  2  ft.  lower  than  the  crown  of 
the  finished  pavement.  The  horizontal  base  is  not  always 
economically  practicable,  but  is  dependent  largely  upon 
the  character  of  the  soil  and  also  upon  the  contractor's 
facilities  for  doing  the  work.  A  V-ditch  is  about  6  in. 
deeper  than  the  flat-bottom  ditch.  Its  additional  capacity 
is  practically  negligible,  but  under  certain  soil  and  other 
conditions  it  can  be  more  economically  built  by  machine 
work  than  the  flat-bottom  ditch. 

For  short  stretches  over  ridges  the  width  of  the  graded 
roadway  may  economically  be  narrowed  to  about  IS  ft. 
as  a  minimum,  if  provision  is  to  be  made  for  two  Hues 
of  traffic.  The  practicability  of  this  construction  depends 
largely  on  the  omission  of  deep  ditches  on,  the  ridges, 
where  but  a  very  small  amount  of  water  needs  to  be  taken 
care  of  by  the  surface  drains. 

Discussion  of  New  Cuoss-Sections 

Cross-Section  1 — The  1<>- ft.  concrete  pavement  is  par- 
ticularly applicable  for  light  or  medium  horse-drawn 
traffic,  where  the  loaded  vehicles  move  largely  in  one 
direction  and  the  pleasure  vehicles  are  more  or  less  equally 
divided  with  respect  to  their  direction  of  travel.  Except 
for  a  small  amount  of  slow-moving  traffic,  10  ft.  is  the 
narrowest  width  a  concrete  pavement  should  ever  have 
in  Illinois,  even  on  a  level  tangent. 

Concrete  pavements  which  are  only  about  8  ft.  wide, 
where  the  coarse  aggregate  used  is  of  sedimentary  origin, 
readily  yield  along  the  wheel  tracks  under  moderate  steel- 
tired  traffic.  The  10-ft.  width  affords  more  or  less  oppor- 
tunity for  distribution  of  the  wear,  and  consequently  this 
width  of  pavement  is  more  durable.  The  combination  of 
conditions  that  make  the  adoption  of  a  10-ft.  cross-section 


advisable  is  not  so  common  in  Illinois  as  might  be  inferred 
from  the  general  preference  given  it  by  officials  in  many 
of  the  counties. 

DUKAKILITY  AND  WlDTH  OF  PAVEMENT 

Inasmuch  as  the  durability  of  a  concrete  pavement,  is 
measured  largely  by  the  wearing  qualities  of  the  coarse 
aggregate  used,  it  is  evident  that  under  Illinois  conditions, 
where  practically  the  only  coarse  aggregate  available  is 
limestone  or  dolomite,  there  are  no  very  strong  arguments 
for  a  10-ft.  concrete  pavement  where  horse-drawn  traffic 
is  heavy.  Were  diabase  or  other  forms  of  good  igneous 
rock  available,  the  situation  would  be  somewhat  modified. 
A  sandy  clay  soil  for  the  shoulders  favors  a  10-ft.  width, 
while  gumbo  and  buckshot  soils  discourage  its  adoption. 

Cross-Section  2 — This  is  identical  with  cross-section  1, 
except  that  the  roadway  is  on  a  fill  and  is  only  28  ft.  wide. 
The  reason  for  the  reduction  of  the  width  is  to  meet  the 
many  cases  that  arise  where  funds  are  not  available  for 
more  expensive  first-cost  construction,  and  also  to  keep 
the  embankment  within  the  limits  of  the  highway. 

Cross-Section  3 — The  use  of  this  cross-section  is  in- 
tended to  be  confined  to  short  lengths  of  road  over  ridges. 
Excessive  expense  due  to  excavation  is  avoided  by  pro- 
viding a  graded  roadway  only  18  ft.  in  width,  and  by 
meeting  the  drainage  requirements  with  concrete  gutters. 
This  cross-section  virtually  provides  an  18-ft.  roadway, 
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since  the  shallow  concrete  gutters  take  the  traffic  as  well 
as  the  pavement  proper.  This  construction  is  adopted 
only  where  little  water  is  to  be  cared  for. 

Heretofore  this  cross-section  was  designed  with  grouted 
macadam  gutters,  but  the  impracticability  of  constructing 
gutters  of  a  type  other  than  that  of  the  pavement  was 
soon  demonstrated.  While  the  15-ft.  concrete  pavement 
is  being  laid  there  is  but  little  additional  labor  expense 
incurred  in  laying  the  concrete  gutters  as  a  part  of  the 
pavement. 

During  construction  the  placing  of  the  concrete  in  the 
pavement  proper  is  always  just  a  few  feet  in  advance  of 
the  gutter.  The  thin  forms  along  the  line  of  the  pave- 
ment proper  are  removed  as  soon  as  the  concrete  for  the 

„..>! 

I*- 


satisfactorily  admits  of  two  lines  of  horse-drawn  traffic, 
and  answers  with  more  or  less  satisfaction  the  require- 
ments of  two  lines  of  motor  traffic  at  normal  speeds  when 
such  traffic  is  not  very  dense. 

Cross-Section  5 — This  is  practically  identical  with 
cross-section  4,  except  that  it  is  for  a  roadway  on  an  em- 
bankment 32  ft.  in  width.  The  most  developed  areas  of 
Illinois  require  a  graded  roadway,  even  on  comparatively 
high  embankments,  of  not  less  than  32  ft.  in  width. 
These  cross-sections  are  not  strictly  consistent,  but  are 
designed  to  meet  local  requirements  and  preferences. 

Cross-Section  6 — Except  under  extremely  dense  traffic 
conditions,  cross-section  6  owes  its  existence  entirely  to 
the  motor  vehicle.    For  two  fast-moving  lines  of  motor 
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gutters  has  been  placed;  consequently  they  become  part 
of  the  pavement.  The  economy  of  this  cross-section  is 
not  at  once  appreciated  from  the  office  point  of  view,  but 
becomes  established  when  considered  from  the  contractor's 
viewpoint. 

The  grouted  macadam  gutters  cannot  be  constructed 
simultaneously  with  the  pavement  because  time  has  to  be 
given  for  the  concrete  to  season.  This  delay,  in  addition 
to  the  new  labor  operations,  equipment,  etc.,  to  be  em- 
ployed  in  constructing  the  grouted  macadam  gutters, 
practically  demands  the  substitution  of  concrete. 

"I'll is  cross-section  is  applicable  for  all  motor-traffic  con- 
ditions and  for  all  reasonably  heavy  horse-drawn  traffic 
conditions  where  there  are  two  lines  of  traffic. 

Cross-Section  4 — The  15-ft.  width  of  concrete  pave- 
ment is  rapidly  growing  in  favor  in  Illinois.   This  width 


traffic  safety  requires  that  the  width  of  the  pavement  be 
not  less  than  18  ft.  An  18-ft,  concrete  or  brick  pavement 
constructed  on  a  highway  upon  which  there  has  never 
been  a  pavement  of  any  kind  can  only  mean  a  sudden 
revolution  of  traffic  conditions.  Logically  this  type  would 
be  reached  by  successive  developments  of  less  expensive 
construction  and  of  narrower  widths. 

Cross-Section  7 — This  is  identical  with  cross-section  6, 
except  that  the  roadway  is  on  an  embankment  and  is  32  ft. 
in  width. 

Cross-Section  8 — Like  cross-section  3,  this  is  especially 
applicable  for  short  lengths  over  ridges.  The  virtual 
roadway  is  21  ft.  It  would  seem  that  conditions  are  not 
frequently  encountered  that  would  warrant  the  adoption 
of  this  cross-section,  because  of  the  additional  width  pro- 
vided. 


September  23,  1915 


ENGINE  ERIN G    N  E  W  S 


:,xr 


Cross-Section  9 — It  will  be  noted  that,  beginning  with 
cross-section  9,  the  variation  from  the  preceding  cross- 
sections  is  confined  almost  entirely  to  the  character  of 
the  pavement.  In  addition  to  being  applicable  under  all 
conditions  noted  under  cross-section  1,  it  is  also  suitable 
for  the  most  severe  horse-drawn  traffic  to  be  found  in  any 
rural  community  in  Illinois, 

As  a  rough  average  it  has  been  found  that  the  contract 
price  of  the  pavement  proper  (cross-section  9)  over  and 
above  that  of  the  concrete  cross-section  1  is  about  70c.  per 
sq.yd.  Cross-section  9  makes  use  of  local  aggregates  for 
the  concrete,  which  as  a  rule  are  less  expensive  than  the 
imported.  Local  sand,  gravel  and  stone  in  Illinois  are 
not  always  acceptable  for  concrete  pavements,  but  with 
judgment  they  can  usually  be  employed  with  safety  and 
economy  in  the  construction  of  concrete  bases  for  brick. 

A  probable  additional  point  in  favor  of  cross-section  9 
is  that  its  width  may  be  readily  increased  at  any  time 
future  conditions  demand.  The  probable  life  of  a  brick 
pavement  is  such  that  while  only  a  10-ft.  width  is  orig- 
inally warranted,  its  future  widening  may  be  accom- 
plished while  the  pavement  is  still  far  from  worn  out. 

Cross-Section  10— This  is  identical  with  cross-section 
9,  except  that  the  roadway  is  on  an  embankment  and  is 
only  28  ft.  in  width. 

Cross-Section  11 — This  corresponds  with  cross-section 
3.  The  virtual  roadway  provided  is  18  ft.  in  width.  The 
remarks  relating  to  the  concrete  gutters  of  cross-section  3 
apply  also  to  this  type.  The  concrete  gutters  are  con- 
structed as  a  part  of  the  concrete  base  and  are  of  the 
same  materials  and  mixture.  Considering  the  small 
amount  of  traffic  that  comes  upon  these  gutters,  and  also 
the  fact  that  much  of  this  is  motor  traffic  having  rubber 
tires,  it  is  quite  probable  that  the  length  of  life  of  the 
gutters  approaches  that  of  the  brick  pavement. 

Cross-Section  12— This  is  a  development  of  the  narrow 
brick  pavement  with  macadam  shoulders.  As  in  the  con- 
struction of  grouted  macadam  gutters,  it  was  found  in 
practice  that  gravel  or  macadam  shoulders  are  not  often 
economical  or  advisable  in  conjunction  with  a  brick  or 
concrete  pavement,  All  materials  employed  and  all  oper- 
ations of  construction  throughout  the  entire  width  of 
pavement  should  he  identical  so  far  as  practicable. 

The  3-ft.  concrete  shoulders  are  constructed  as  a  part 
of  the  base.  The  mixture  for  the  concrete  base  is 
1 :  3i/2 :  6,  whereas  the  mixture  for  the  shoulder  is 
1:1%:  3.  By  adopting  this  mixture  for  the  shoulders 
the  ratio  of  fine  to  coarse  aggregate  remains  constant, 
while  exactly  twice  tke  amount  of  cement  is  required  in 
one  batch  for  the  shoulders  as  in  one  batch  for  the  base. 
This  simplifies  construction  operations. 

It  is  anticipated  that  cross-section  12  will  provide  the 
substantial  equivalent  for  the  15-ft.  brick  pavement  and 
fit  somewhat  less  expense.  Probably  more  than  80  per 
cent,  of  the  horse-drawn  traffic  will  naturally  be  confined 
to  the  9-ft.  width  of  brick,  and  the  use  of  the  concrete 
shoulders  will  be  largely  for  passing. 

Cross-Section  13— This  cross-section  is  identical  with 
cross-section  12,  except  that  the  roadway  is  on  an  embank- 
ment and  is  32  ft.  in  width. 

Cross-sections  14  and  ] 5— These  are  types  which  are 
demanded  by  actual  necessity  in  extremely  few  rural 
communities  in  Illinois.  Cross-section  15' is  identical 
with  cross-section  14,  except  that  it  is  on  a  fill  and  is  con- 
sequently 32  ft.  wide. 


Cross-Section  16 — With  cross-sections  14  and  15,  tins 
is  representative  of  as  durable  a  type  of  rural  highway 
improvement  as  is  commercially  possible  in  Illinois.  ' 

Cross-Section  17 — Except  for  rare  occasions,  this  cross- 
section  is  destined  soon  to  become  obsolete.  Cross-section 
1S  is  identical  with  cross-section  17,  except  the  width  of 
roadway,  which  is  32  ft. 

Cross-Section  19— The  macadam  sboulders  are  destined 
soon  to  be  entirely  abandoned,  as  also  in  cross-section  20, 
which  is  identical  with  cross-section  19,  except  the  width 
of  roadway,  which  is  32  ft. 

Conclusions — A  road  cross-section  can  be  designed  in- 
telligently only  in  the  light  of  all  the  conditions  peculiar 
to  the  locality  in  which  the  road  is  to  be  built.  Economic 
procedure  in  rural  highway  improvement  is  measured  by 
the  degree  of  thoroughness  of  the  analysis  of  the  local 
conditions,  and  in  strict  compliance  with  those  conditions. 

The  work  of  the  Illinois  State  Highway  Department 
is  carried  on  under  the  direction  of  William  W.  Marr, 
Chief  State  Highway  Engineer,  with  whose  approval  the 
foregoing  is  published. 

Longitude  D©£©irimaiag\tii®ias  ©f 


By  Owen  B.  French* 
During  the  summer  of  1914  the  United  States  Coast  and 
Geodetic  Survey  determined  three  differences  of  longi- 
tude with  a  higher  order  of  accuracy  than  had  been  ob- 
tained previously.  The  work  was  done  in  cooperation 
with  the  Eoyal  Prussian  Geodetic  Institute  of  Potsdam, 
Germany,  for  the  purpose  of  furnishing  a  more  accurate 
connection  between  the  longitude  nets  of  America  and 
Europe,  and  also  to  secure  data  sufficiently  accurate  to 
show  any  possible  change  in  the  relative  positions  of  the 
two  continents. 

When  this  work  was  first  considered  in  March,  1912, 
it  was  proposed  to  make  the  new  determination  by  wire- 
Jess  telegraphy.  The  observers  were  to  determine  the  dif- 
ference of  longitude  between  Cambridge,  Mass.,  and  the 
Azores  Islands,  using  signals  sent  from  Glace  Bay,  Can- 
ada ;  while  German  observers  were  to  make  the  determina- 
tion between  the  Azores  and  Potsdam,  Germany,  using 
signals  sent  from  the  wireless  station  at  Clifclen,  Ire- 
land. The  distances  between  the  sending  stations  and 
their  receiving  stations  are  practically  equal,  so  that  the 
time  of  transmission  would  be  eliminated. 

The  difficulty  in  securing  suitable  recording  apparatus 
for  wireless  signals  and  several  other  considerations  caused 
the  abandonment  of  this  plan  and  the  substitution  of  the 
method  by  cable  between  Far  Pockaway,  Long  Island, 
N.  Y.,  and  Borkum,  Germany,  including  an  accurate  con- 
nection with  the  longitude  net  at  each  end  of  the  cable. 

The  connection  of  the  cable  station  at  Far  Rockaway, 
N.  Y.,  with  the  longitude  net  of  the  United  States  was 
accomplished  by  Fremont  :.Iorse  and  Owen  B.  French, 
of  the  United  States  Coast  and  Geodetic  Survey.  Two 
old  stations,  Harvard  College  Observatory,  Cambridge, 
Mass.,  and  New  Naval  Observatory,  Washington,  D.  C, 
were  used  for  this  connection,  with  a  new  direct  deter- 
mination also  between  the  old  stations,  the  old  work  hav- 
ing been  done  before  the  transit  micrometer  came  into 
use  in  the  Coast  and  Geodetic  Survey.  Harvard  Observa- 
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FIG.  1:    MOST  RECENT  TYPE  OF  TRANSIT  INSTRUMENT 
FOR  LONGITUDE  DETERMINATION 

tory  is  considered  as  the  initial  station  for  all  United 
States  longitudes,  as  all  the  old  transatlantic  longitudes 
have  been  connected  with  it. 

New  instruments,  made  by  Bamberg,  of  Berlin,  Ger- 
many, were  received  by  the  Coast  and  Geodetic  Survey 
just  before  this  work  was  begun  and  were  used  here  for 
the  first  time.  The  transits  are  of  the  broken-telescope 
type,  with  the  eyepiece  and  transit  micrometer  at  one  end 
of  the  axis  (Fig.  1).  The  frame  supporting  the  telescope 
axis  is  low  and  very  rigid,  having  two  supporting  screws 
at  either  end  of  one  side  and  a  third  screw  in  the  middle 
of  the  other  long  side.  Although  this  method  of  support- 
in?  an  instrument  causes  a  disturbance  of  the  azimuth 
whenever  the  axis  is  leveled,  the  instruments  proved 
very  stable.  The  field  of  the  telescope  being  sufficiently 
large,  the  telescope  was  reversed  in  the  middle  of  the  ob- 
servation on  each  star,  thus  eliminating  the  necessity  for 
considering  collimation  and  pivot  inequality. 

The  chronographs  for  receiving  the  records,  made  by 
Fuess,  of  Berlin,  Germany  (Fig.  2),  are  of  the  fillet  type, 
with  electric  control  for  starting  and  stopping.  The  whole 
apparatus  was  so  arranged  and  wired  tbat  the  observer 
could  control  all  the  electric  circuits  while  sitting  at  the 
telescope  without  touching  the  instrument  or  pier.  The 
electricity  for  operating  the  various  relays  and  illuminat- 
ing the  field  of  the  telescope  was  furnished  by  dry  cells. 

At  Cambridge  and  Washington  the  standard  observa- 
tory clocks  were  used.  At  Far  Rockaway  the  German 
clock  was  used  for  the  United  States  work  as  well  as 
for  the  cable  work.  All  the  clocks  were  kept  at  practically 
a  constant  temperature. 

The  differences  of  time  resulting  from  this  work  are: 

Min.   Sec.  Sec. 

Cambridge  to  Far  Rockaway   10    29.031  ±0.0031 

Far  Rockaway  to  Washington   13    15.704  ±0.0028 

Cambridge  to  Washington   23    44.738  ±0.0024 

The  error  of  closure  is  0.00:!,  which  is  smaller  than 
might  be  expected  from  the  probable  errors  shown  in  the 
last  column.  These  probable  errors  are  not  inferior  to 
those  obtained  in  any  foreign  country  and  are  about  half 


as  large  as  the  best  previously  obtained  by  the  United 
States  Coast  and  Geodetic  Survey,  which  has  charge  of 
all  primary  longitude  work  in  the  United  States. 

The  foregoing  results  depend  upon  observations  made 
on  eight  to  ten  nights  for  each  line.  Errors  of  star- 
place  were  eliminated  by  observing  the  same  stars  at  both 
stations  of  each  line.  Three  time  sets,  each  consisting 
of  five  or  six  time  stars  and  an  azimuth  star,  were  observed 
each  night  with  two  exchanges  of  signals  between  stations. 
The  observers  exchanged  stations  near  the  middle  of  the 
observations  on  each  line,  each  taking  his  instruments 
with  him  every  time,  thus  making  the  final  results  prac- 
tically free  from  personal  equation. 

The  personal  equations  on  the  three  lines  are :  -f-0.020, 
— 0.001  and  -j-0.001  sec.  The  first  may  be  considered  as 
due  partly  to  the  instruments  being  new  and  not  in  per- 
fectly smooth  working  condition  and  slightly  to  inex- 
perience of  the  observers  with  this  style  of  instrument. 
These  observations,  therefore,  confirm  previous  statements 
that  observations  made  with  the  transit  micrometer  prac- 
tically eliminate  the  need  for  considering  personal  equa- 
tion between  the  observers. 

The  old  value  for  the  difference  of  longitude  between 
Cambridge  and  Washington  agrees  exactly  with  the  value 
given.  This  must  be  classed  as  accidental  when  we 
consider  that  the  old  value  was  based  upon  two  lines,  one 
of  which  received  a  correction  of  0.031  sec.  and  the  other  of 
0.010  sec.  in  the  adjustment  of  that  work.  However,  the 
old  longitude  determinations  are  of  a  high  order  of  accu- 
racy, where  there  was  an  exchange  of  observers,  as  has  been 
shown  by  several  comparisons  with  work  by  modern  in- 
struments. 

In  view  of  the  statement  that  this  work  was  undertaken 
partly  for  the  purpose  of  showing  a  possible  change  in 
the  relative  positions  of  the  two  continents,  it  may  be  in- 
teresting to  note  that  the  results  recently  obtained  by  ob- 
servers of  the  United  States  Naval  Observatory  for  the 
difference  of  longitude  between  Washington  and  Paris, 
using  wireless  telegraphy,  agree  more  closely  with  the  old 
transatlantic  longitudes  than  might  be  expected  from 
the  probable  errors  of  the  old  results,  and  do  not  differ 
enough  to  furnish  proof  regarding  any  change  in  position 
of  the  continents. 


FIG.  2. 


RECORDING  INSTRUMENT  FOR  LONGITUDE 
DETERMINATION 
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SYNOPSIS — Notes  on  the  design  and  construc- 
tion of  a  dike  dam  built  upon  a  reinforced-concrete 
mattress  and  having  a  very  deep  reinforced  cutoff 
wall.  Effect  of  ground-temperature  differences  on 
cutoff-wall  stresses. 

In  creating  the  Mathis  reservoir  a  small  dike  dam 
across  a  depression  leading  from  the  basis  was  required 
in  addition  to  the  mam  dam  across  the  Tallulah  River. 
Various  structures  were  considered  for  closing  the  gap. 
One  was  an  earth  fill  with  reinforced-concrete  core  wall ; 
but  this  was  abandoned  for  lack  of  proper  material 
The  soil  at  and  near  the  site  consisted  of  sand  mixed 


ance  being  made  above  maximum  level  for  wave  action) 
the^pressure  at  the  heel  and  toe  of  the  dam  is  920  ami 
1,370  lb.  per  sq.ft.  respectively.  The  friction  coefficient 
against  sliding  is  0.47.  However,  in  order  to  further 
increase  the  stability  of  the  structure  against  sliding,  a 
longitudinal  reinforced-concrete  rib  was  provided  at  the 
toe  and  another  at  the  center  of  the  lower  side  of  the 
mattress.  The  latter  is  reinforced  with  1-in.  corrugated 
steel  bars,  placed  so  as  to  take  care  of  positive  and  nega- 
tive moments.  Near  the  buttresses  the  depth  of  the 
mattress  is  increased  to  take  care  of  shearing  stresses. 

Care  was  taken  to  exclude  the  possibility  of  water 
pressure  under  the  mattress.  To  this  end,  the  cutoff 
wall  was  carried  down  to  rock  30  to  57  ft.  (except  at 


FIG.  1.    DOWNSTREAM  VIEW  OP  MATHIS  DIKE  DAM 


with  a  very  little  clay  and  decomposed  mica  schist.  A 
masonry  dam  of  the  gravity  type  was  out  of  the  ques- 
tion owing  to  lack  of  adequate  foundations.  The  de- 
sign of  a  reinforced-concrete  structure  was  then  pre- 
pared, with  a  cutoff  wall  10  to  15  ft.  deep  and  buttresses 
resting  on  spread  footings. 

Reinforced-Concrete  Dam  Selected 
While  this  design  was  being  elaborated  test  pits  sunk 
at  various  points  of  the  proposed  cutoff  wall  revealed 
the  fact  that  rock  was  not  available  except  at  great 
depth,  and  that  the  material  penetrated  was  chiefly  of 
the  kind  referred  to  before,  together  with  loose  rock 
which  weathered  rapidly  on  exposure. 

The  design  was  therefore  modified  to  suit  these  new 
conditions.  The  buttresses  were  spaced  18  ft.  c.  to  -a, 
and  instead  of  spreading  their  footings,  a  heavily  rein- 
forced concrete  mattress  was  provided  (1)  to  reduce  the 
pressure  on  the  subsoil,  (2)  to  avoid  unequal  settle- 
ments, (3)  to  prevent  the  buttresses  on  the  side  slopes 
from  moving  sideways,  and  (4)  to  increase  the  stability 
of  the  structure  against  sliding. 

The  pressure  on  the  foundation  is  uniform  with  the 
reservoir  empty.    With  water  at  El.  1692  (3  ft.  allow- 

*2  Wall  St..  New  York  City. 


one  end)  and  its  junction  with  the  mattress  and  deck- 
was  amply  reinforced.  Weep  holes  were  left  through 
the  mattress. 

Design  of  the  Buttresses  and  Decks 
_  The  buttresses  were  made  of  1:3:  6  concrete  (the  de- 
sign allowed  300  lb.  per  sq.in.  for  concrete  in  compres- 
sion and  100  lb.  for  shear).  From  the  mattresses  up  to 
El.  1670  the  buttresses  are  16  in.  thick,  and  14  in. 
above  that  elevation.  Although  10  in.  would  have  been 
ample  to  resist  the  stresses,  it  was  found  advisable  to 
increase  the  thickness  to  provide  ample  working  room. 

When  pouring  one  of  the  last  buttresses,  a  mixture 
of  1 :  2  :  4  concrete  was  used.  This  showed  that  economy 
in  labor  would  result  by  using  a  rich  mixture  for  work 
of  this  kind,  as  much  spading  and  finishing  could  there- 
by be  avoided. 

The  decks  were  made  of  1 :  2 :  4  concrete  (unit  stresses 
of  600  lb.,  60  lb.  and  14,000  lb.  per  sq.in.  being  allowed 
for  concrete  in  compression  and  shear  and  for  tension 
in  steel  respectively).  As  little  information  was  avail- 
able on  the  corrosion  of  steel  reinforcement  embedded 
in  thin  concrete  slabs  subjected  to  hydrostatic  pressure, 
it  was  decided  to  curve  the  lower  side  of  the  deck,  thus 
making  each  slab  an  arch  capable  of  bearing  the  hydro- 
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static  pressure,  in  case  of  any  depreciation  of  the  steel 
reinforcement  which  might  take  place  in  course  of  time. 

The  decks  are  free  to  expand  or  contract  horizontally, 
and  strips  of  asphalted  felt  are  provided  between  the  deck 
and  the  haunches  so  as  to  insure  watertightness.  The 
abutting  surfaces  of  the  buttress  tongues  and  of  the 
decks  are  painted  with  asphalt  am. 

Ground  Temperature  Variations 

During  construction  the  question  arose  as  to  the  pos- 
sibility of  vertical  temperature  cracks  developing  in  the 


■ ...  * e: 
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sides  of  the  trench  stood  well,  requiring  no  bracing  or 
sheeting,  even  when  57  ft.  deep.  However,  no  chance 
was  taken,  and  enough  bracing  was  provided  to  protect 
the  crews  against  a  possible  cave-in.  After  rock  had 
been  reached,  drills  were  put  to  work  in  order  to  ascer- 
tain the  nature  of  the  underlying  rock.  Except  in  a  few 
instances,  a  soft  solid  rock  was  encountered  which  dis- 


FIG.  2.     FOUNDATION  MATTRESS  FOR  DIKE  DAM 

cutoff  wall,  which  cracks  might  enable  water  to  find  its 
way  under  the  mattress.  The  writer  carried  on  a  series 
of  observations  in  bore  holes  2.5  to  45  ft.  deep  to  ascer- 
tain the  variation  between  ground  and  air  temperature 
in  the  vicinity  of  the  structure. 

The  ground  temperature,  even  in  December,  at  the 
bottom  of  the  45-ft.  hole  was  found  to  be  constant  at 
61.5  deg.  F.,  which  is  2.5  deg.  higher  than  the  average 
yearly  air  temperature  here.  The  temperature  recorded 
at  the  bottom  of  the  16-ft.  hole  ran  from  53  to  56  deg. 
F.  It  was  anticipated  that  the  upper  part  of  the  cut- 
off wall  would  be  subjected  to  nearly  the  same  tempera- 
ture variations  as  water  in  the  reservoir — that  is,  from 
about  34  to  60  deg.  F.  Therefore  the  upper  15  to  20 
ft.  was  reinforced  with  %-in.  vertical  rods  spaced  about 
2  ft.  c.  to  c.  and  with  1-in.  horizontal  rods  spaced  12  in. 
c.  to  c.  At  2.5  to  3  ft.  the  ground  was  subjected  to 
practically  daily  temperature  variations;  therefore  the 
concrete  mattress,  in  spite  of  its  heavy  steel  reinforce- 
ment, was  covered  with  3  ft.  of  earth,  so  as  to  minimize 
the  effect  of  temperature  changes. 

The  decks  are  of  course  fully  exposed  to  temperature 
variations,  but  are  free  to  expand  or  contract  horizon- 
tally. In  certain  instances,  with  the  reservoir  empty, 
the  joints  opened  from  T\  to  T3e  in.  per  panel.  The 
beams  between  buttresses  were  poured  during  the  sum- 
mer of  1913.  The  maximum  air  temperature  was  about 
110  deg.  F.  in  the  sun.  .During  the  winter  of  1913-14  the 
minimum  air  temperatures  were  from  12  to  15  deg.  P., 
yet  only  hair  cracks  were  apparent  in  a  few  beams. 

Methods  op  Construction 

One  wooden  derrick  with  a  60-ft.  boom  and  one  steel 
derrick  with  a  100-ft.  boom  bandied  the  material  exca- 
vated from  the  cutoff  trench.  The  excavation  was  made 
with  picks  and  shovels,  no  blasting  being  required.  The 
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x posed.    All   bore-holes,  ex- 


cept Nos.  S,  !),  10,  11  and  20  (Fig.  4)  were  carried  down 
with  machine  drills,  the  others  being  churned. 

After  holes  No.  7  and  No.  &  had  been  put  down,  it 
was  feared  that  no  rock  could  be  found  except  at  great 
depth,  thus  necessitating  much  excavation  and  concrete, 
and  an  attempt  was  made  'to  drive  steel  sheetpiling. 
as  shown  in  Fig.  4.  The  result  obtained  can  hardly 
be  called  successful,  and  only  about  50  lin.  ft.  was  used. 
It  was  then  decided  to  provide  all  test  holes  with  grout 
pipes,  extending  these  to  the  surface  of  the  ground,  on 
the  downstream  side  of  the  deck  and  to  grout  the  boles 
under  high  pressure,  should  leaks  develop  with  the  res- 
ervoir full.1 
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FIG.  3.    DETAILS  OF  MATHIS  DIKE  DAM 


The  cutoff  wall  was  concreted  in  sections,  between 
wooden  bulkheads,  the  abutting  surfaces  of  the  concrete 
sections  being  tongued  and  grooved.  A  1:3:6  mixture 
was  used,  one-man  stones  being  embedded  in  it. 

The  concrete  plant  (see  Fig.  2  of  Part  I  of  this  article) 
consisted  of  a  y2-yd.  cube  mixer,  located  about  30  ft. 


*After  construction  was  completed  and  the  reservoir  filled 
to  maximum  level,  the  grout-pipe  caps  were  removed  and  it 
was  found  that  half  of  the  pipes  would  discharge  from  u.j 
to  12  gal.  per  min.  They  were  then  groute  under  a 
pressure  of  70  to  85  lb.  In  general  they  took  comparatively 
little  grout — one  to  four  sacks  of  cement  each,  although  one 
or  two  pipes  took  from  12  to  16  sacks. 
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back  of  the  cutoff  wall,  at  the  center  of  the  structure. 
The  concrete  was  handled  with  derricks,  from  the  mixer 
to  the  forms,  in  special  buckets  on  a  car  rolling  back 
and  forth  over  a  track  laid  on  the  top  of  the  buttresses. 
A  1500-ft.  cableway  conveyed  crushed  rock  and  sand  from 


a  construction  railroad,  11 


4  mi.  long,  connecting  the 


Tallulah  Falls  R.R.  with  the  crusher  plant  at  the  main 
dam,  a  quarter  mile  above. 

About  180  cu.yd.  of  concrete  was  laid  per  week,  the 
maximum  being  478  cu.yd.  The  whole  structure  in- 
volved 4523  cu.yd.  of  concrete  and  288,830  lb.  of  rein- 
forcing steel— that  is,  64  lb.  of  steel  per  cu.yd.  of  con- 
crete. An  average  of  12,600  lb.  of  steel  was  laid  per 
week  (six  days)  and  a  maximum  of  26,000  lb. 

As  negro  labor  was  used  almost  exclusively,  the  in- 
spection was  made  very  rigid,  no  concrete  being  laid  in 
the  absence  of  inspectors.  The  mattress  was  concreted 
in  sections  18  ft.  wide  between  construction  joints  lo- 
cated half  way  between  buttresses,  beginning  with  the 
lowest  section.    The  buttresses  were  concreted  up  to  a 
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As  the  great  majority  of  sewage-treatment  works  in 
America  are  small  and  frequently  widely  separated,  it 
is  apparent  that  the  needed  expert  supervision  cannot  be 
obtained  locally  and  that  efficiency  of  operation  can  only 
be  secured  through  some  central  authority.  In  several 
states  the  legislatures  have  empowered  the  state  boards 
of  health  with  authority  to  control  the  pollution  of  water- 
their  approval  is  required  before  sewerage  works  can  be 
constructed. 

In  municipalities  where  sewage  treatment  is  intrusted 
to  competent,  expert  employees  and  where  this  work 
has  the  strong  moral  and  financial  support  of  the  citi- 
zens, the  exercise  of  state  authority  and  supervision  is 
but  little  needed.  But  in  such  cases  the  cooperation  of 
state  and  municipal  officials  is  of  mutual  advantage. 

For  the  state  boards  of  health  to  act  intelligently  they 
should  know  the  methods  of  operation  and  the  results 
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height  of  3  or  4  ft.  together  with  the  mattress;  after 
that  in  10-ft.  lifts.  The  cross  struts  were  poured  us- 
ually a  week  or  two  after  a  buttress  lift. 

Timber  forms  were  Used  throughout;  but  the  arch 
forms  for  the  lower  side  of  the  decks  were  lined  with 
sheet  iron.  The  decks  were  concreted  in  panels  extend- 
ing from  buttress  to  buttress  and  in  lifts  of  about  10  ft. 
A  1:2:4  concrete  was  used  in  the  mattress,  decks  and 
cross-beams,  and  1:3:6  in  the  balance  of  the  structure. 
The  specifications  called  for  stones  passing  through  a 
2-in.  and  2y2-m.  mesh  for  the  respective  mixtures. 

The  cost  of  this  structure,  involving  3100  cu.yd.  of 
excavation  and  4523  cu.yd.  of  concrete,  was  approximate- 
ly $75,000,  the  cost  of  excavation  and  concrete  being 
$3.40  and  $14.45  per  cu.yd.  respectively.  Cement  cost 
$1,823  per  bbl. 

C.  O.  Lenz,  Chief  Engineer  of  the  Georgia  Railway  and 
Power  Co.,  was  responsible  for  the  engineering  work 
on  the  entire  Tallulah  Falls  power  development.  The 
late  John  Birkinbine  was  retained  as  consulting  engi- 
neer on  the  reservoir  project.  C.  G.  Adsit  was  in  charge 
of  the  construction  work  at  the  Matins  basin  with  H. 
T.  Hartwell  as  resident  engineer.  The  writer  was  in 
charge  of  the  design  of  the  two  dams  at  Mathis  and 
supervised  their  construction.  The  Hardaway  Construc- 
tion Co.  was  the  subcontractor  on  the  dams. 


accomplished  in  all  the  sewage-treatment  works  in  the 
state.  They  would  then  be  able  to  act  as  clearing  houses, 
supplying  to  one  works  the  information  obtained  from 
several  others  operating  under  similar  conditions.  Such 
information  must,  of  coutse,  be  applied  to  any  particu- 
lar works  by  one  who  is  thoroughly  conversant  with  local 
conditions  and  able  to  distinguish  the  peculiarities  and 
differences  involved.  The  operation  of  each  works  is  a 
purely  individual  matter.  Blindly  copying,  without  due 
analysis  of  the  local  conditions,  is  generally  fatal. 

The  state  is  interested  in  seeing  that  the  existing  works 
accomplish  the  best  results  possible,  and  the  separate 
communities  are  naturally  anxious  that  the  works  shall 
meet  the  requirements  at  the  minimum  expense  for  op- 
eration, additions  and  renewals.  To  this  end,  informa- 
tion is  required  on  the  following: 

1.  The  purpose  of  the  works;  that  is,  are  they  primarily 
intended  to  protect  sources  of  water-supplies  or  to  prevent 
the  creation  of  nuisance? 

2.  The  construction  of  the  works;  that  is,  the  details  of 
each  process  that  influences  operating  methods,  rather  than 
the  stability  of  the  structure. 

3.  The  quantity  and  character  of  the  sewage  to  be  treated. 

4.  The  methods  of  operation  and  the  results  accomplished. 

•From  a  report  of  the  Committee  on  "Works  Operation  and 
Analytical  Methods  to  the  Sanitary  Engineering;  Section  of 
the  American  Public  H  alth  Association,  Rochester,  Septem- 
ber, 1915.  The  committee  was  composed  of  W.  L.  Stevenson, 
chairman,  C.  B.  Hoover,  F.  R.  Daniels  and  four  others. 
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It  is  practically  impossible  to  recommend  a  standard 
form  of  report  blank  to  cover  the  many  types  of  appar- 
atus used  in  sewage  treatment.  If,  however,  the  report 
form  for  each  works  in  a  state  is  prepared  to  meet  the 
local  needs,  it  can  still  contain  essential  data  so  recorded 
that  reports  of  operation  of  similar  types  of  apparatus 
in  different  works  will  he  in  identical  form  for  com- 
parison. 

In  preparing  such  forms  it  should  be  borne  in  mind 
that  the  small  works  are  generally  operated  by  employees 
lacking  a  technical  education,  and  therefore  clearness 
and  simplicity  should  be  obtained  by  having  as  much  as 
possible  printed,  leaving  only  figures  to  be  filled  in. 

It  is  again  desired  to  call  attention  to  the  importance 
of  recording  essential  data.  In  the  majority  of  sewage- 
treatment  works  no  provision  is  made  to  obtain  a  record 
of  the  rate  of  flow  to  the  plant,  even  though  such  infor- 
mation is  vital  to  proper  operation.  The  committee 
strongly  recommends  that  engineers  in  designing  new 
works  provide  means  for  easy  measurement  of  the  flow 
and  that  measuring  devices  be  installed  in  existing  works 
not  now  so  equipped. 

Railway  C©al-St©s^ge  Plsumts 

Two  widely  different  types  of  coal  storage  and  hand- 
ling plants  for  railway  coal  supply  are  described  below, 
and  in  both  of  these  the  coal  is  stored  in  open  piles. 

The  deterioration  of  coal  in  open  piles  is  not  a  serious 
consideration,  according  to  a  report  to  the  International 
Railway  Fuel  Association  by  a  committee  of  which  Hiram 
J.  Slifer,  consulting  engineer,  Chicago,  is  chairman.  But 
the  coal  should  be  carefully  studied  to  determine  the  best 
methods  of  preventing  spontaneous  combustion,  and  it  is 
advisable  to  store  that  from  different  fields  in  different 
piles.  The  report  stated  that  various  investigations  have 
shown  that  with  most  coals  there  is  very  little  difference 
in  the  beating  value  whether  stored  in  the  open  or  under  • 
cover,  while  objections  to  a  covering  are  the  increased 
cost  of  the  plant  and  probable  interference  with  the 
handling  of  the  coal. 

Louisville  &  Nashville  Railroad  Plant 

The  coal-storage  plant  designed  for  the  new  Radnor 
yard  of  the  Louisville  &  Nashville  R.R.,  at  Nashville, 
Tenn.,  comprises  a  semicircular  coal  pile,  which  is  divided 
by  a  semicircular  track  for  a  locomotive  crane.1  The 
coal  can  be  filled  in  over  the  ends  of  the  track,  leaving 
only  a  pocket  for  the  crane.  The  general  arrangement 
is  shown  in  Eig.  1.  This  plant  will  serve  both  the  Louis- 
ville &  Nashville  and  the  Nashville,  Chattanooga  & 
St.  Louis  railroads.  The  storage  pile  will  contain  about 
12,300  tons  for  the  former  and  8200  tons  for  the  latter, 
while  the  coaling  station  for  locomotives  will  have  a 
600-  and  a  400-ton  bin  for  the  two  roads  respectively. 

The  crane  will  travel  on  two  tracks  of  29V4-in.  gage, 
spaced  18  ft.  11  in.  c.  to  c,  and  will  be  mounted  on  four 
four-wheel  trucks,  thus  having  ample  stability  lor  swing- 
ing.   It  will  have  a  long  braced  steel  boom,  carrying  a 


irrhis  system,  with  a  long-radius  locomotive  crane  running 
on  circular  (or  segmental)  tracks,  is  patented  by  the  Link- 
Helt  Co.,  which  supplied  the  cranes  for  the  Louisville  &  Nash- 
ville R.R.  here  described. 


5-yd.  grab  bucket  and  having  a  maximum  radius  of 
110  ft, 

Coal  will  be  received  in  hopper-bottom  cars  and  dumped 
into  a  track  pit,  from  which  it  may  be  fed  directly  to 
the  vertical  bucket  hoist  of  the  coaling  station,  or  it  may 
be  picked  up  by  the  locomotive  crane  and  deposited  on 
the  storage  pile.  To  supply  the  coaling  station  the  crane 
takes  coal  from  the  pile  and  drops  it  into  the  pit,  filling 
it  to  such  height  that  the  coal  will  flow  by  gravity  into  the 
automatic  feeders  of  the  bucket  hoist. 

The  coaling  station  will  be  of  reinforced-concrete,  with 
a  hoist  tower  of  structural  steel.  It  will  serve  three 
engine  tracks.  In  addition  to  the  coal  bins,  it  will  have 
storage  for  75  tons  of  green  sand  and  10  tons  of  dry  sand. 
The  coal  and  sand  will  be  raised  by  duplicate  balanced 
buckets  at  the  rate  of  125  tons  per  hour  for  both  buckets. 
It  will  be  provided  also  with  four  steel  weighing  hoppers 
of  15  tons'  capacity.  The  crane  will  be  operated  by  steam 
and  the  hoists  by  electricity. 

A  coal-storage  and  coaling  plant  of  the  same  type  is 
in  operation  at  Paris,  Ky.  This  has  a  crane  of  80-ft. 
radius  (with  3-yd.  bucket)  and  travels  on  a  single  track 


Part  Plan 

FIG     1.    COAL-STORAGE    AND    COAL-HANDLING  PLANT 
WITH  110-FT.  REVOLVING  CRANE  AT  THE  RADNOR 
YARD,  LOUISVILLE  &  NASHVILLE  R.R. 

of  15-ft.  gage.  The  coaling  station  has  only  a  single  bin 
of  t00  tons'  capacity,  and  has  no  weighing  hoppers  or 
sand-handling  equipment.  A  similar  plant  with  110-ft. 
crane  and  600-ton  bin  is  being  installed  at  Lebanon  Junc- 
tion, Ky.  The  plant  at  Paris  has  not  been  in  use  long 
enough  (and  has  not  handled  enough  coal)  thoroughly  to 
test  the  operation  and  advantages  of  the  scheme,  but  it  is 
satisfactory  as  to  its  mechanical  operation.  The  only 
special  features  of  the  coaling  stations  used  in  connection 
with  these  storage  plants  are  the  open-back  dumping  pit 
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and  the  unusual  depth  of  the  feeder  and  buoket-hoist  pit. 
The  cranes  were  built  by  the  Link-Belt  Co.,  and  the 
coaling-station  machinery  by  the  Ogle  Construction  Co., 
of  Chicago.  The  plants  were  designed  and  built  under 
the  direction  of  W.  H.  Courtenay,  Chief  Engineer  of  the 
Louisville  &  Nashville. 

Southern  Railway  Coal  Stoeage 

Several  reinf  oreed-concrete  coaling  stations  have  been 
built  recently  by  the  Southern  Ry.,  and  at  three  of  these 
provision  is  made  for  storing  a  supply  of  coal  on  the 
ground  and  handling  this  by  means  of  drag-line  buckets. 
The  storage  piles  contain  from  3000  to  1(1,000  tons  each, 
with  a  depth  of  not  more  than  10  ft.  The  general  ar- 
rangement of  the  plant  is  shown  in  Fig.  2. 

The  methods  of  delivering  the  coal  to  the  storage  pile 
and  returning  it  to  the  coaling  station  are  quite  different 
from  those  at  the  Nashville  plant  already  described.  The 
railway  cars  dump  the  coal  into  a  track  hopper,  from 


The  operation  of  the  scraper  bucket  is  effected  by  means 
of  a  double-drum  friction  hoist  driven  by  a  25-hp.  motor 
geared  directly  to  the  countershaft.  The  hoist  and  motor 
are  mounted  in  a  housing  in  the  coaling  station  or  on  a 
steel  platform  over  the  coal-receiving  track.  From  the 
drum  a  steel  hauling  cable  extends  to  the  bail  on  the 
mouth  of  the  bucket.  The  backhaul  cable  extends  to  a 
block  hitched  to  one  of  the  posts  and  thence  to  its  attach- 
ment to  the  back  of  the  bucket,  as  shown. 

With  this  equipment  the  operator  can  take  the  coal 
delivered  from  the  chute  and  distribute  it  between  Ibis 
point  and  the  post  to  which  the  snatch-block  is  attached. 
To  reach  the  space  between  two  posts,  lines  may  be 
fastened  to  them  and  the  snatch-block  attached  to  the 
lines,  as  shown  in  Fig.  2.  By  shifting  the  block  from  pole 
to  pole  any  point  within  the  coal-storage  area  can  be 
reached. 

When  it  is  necessary  to  supply  the  bin  of  the  coaling 
station,  the  position  of  the  bucket  or  scoop  is  reversed,  its 
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which  it  is  fed  by  a  loading  device  to  an  elevating  con- 
veyor of  the  bucket  type.  This  delivers  the  coal  either 
to  the  storage  bin  of  the  coaling  station  or  to  a  gravity 
chute  which  discbarges  it  at  about  the  center  of  the  stor- 
age pile.  From  this  point  it  is  distributed  over  the  area 
"'  the  Pite  by  the  drag  scraper,  which  also  delivers  coal 
from  the  pile  to  the  track  hopper  and  elevator  for  the 
supply  of  the  elevated  coaling  bin. 

The  storage  pile  is  of  irregular  form  and  is  surrounded 
by  poles  about  20  ft.  apart  for  the  attachment  of  the 
bucket  lines.  At  the  first  plant  these  poles  (termed 
pulling  poles)  were  20  ft.  high,  but  it  was  found  that 
poles  of  such  height  were  not  practicable  without  the 
use  of  outside  guy  lines,  which  would  be  undesirable.  The 
height  was  reduced,  therefore,  to  12  ft.  The  poles  are 
made  of  steel  Tf -beams,  each  set  in  a  concrete  base.  They 
are  connected  at  the  top  by  a  row  of  %-iri.  rods. 


open  end)  being  turned  toward  the  coaling 


mouth  ( oi 

station,  as  in  Fig.  2,  the  backhaul  cable  then  becoming 
the  hauling  line.  In  this  way  coal  is  carried  from  the 
storage  pile  to  the  receiving  hopper;  from  which  it  is  fed 
to  the  bucket  conveyor  and  elevated  to  the  bin.  Each 
plant  is  equipped  with  at  least  two  of  these  scraper  buck- 
ets, thus  minimizing  the  work  of  changing  the  blocks  and 
tackle. 

The  coaling  station  shown  in  the  drawing  serves  three 
engine  tracks.  The  main  bin  has  a  capacity  of  955  tons, 
and  there  are  three  scale  pockets  of  15  tons  each,  making 
a  total  of  tooo  tons.  It  has  also  a  sand-storage  bin,  with 
delivery  spouts,  so  that  engines  can  take  coal  and  sand  at 
the  same  time.  The  design  of  these  coaling  plants  is 
under  the  direction  of  the  maintenance-of-way  depart- 
ment, and  for  information  and  plans  thanks  are  due  to 
H.  W.  Miller,  Y ice- President  of  the  Southern  R". 
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favorable.  Conclusions  based  upon  both  the  .successful 
and  unsuccessful  portions  of  the  lines  have  resulted  in 
the  development  of  the  present  type.  The  most  impor- 
tant of  these  conclusions  may  be  stated  as  follows: 

Concrete  is  satisfactory  as  track  pavement  when  the 
track  structure  is  not  too  flexible,  and  when  very  fine 
dust  is  excluded  from  the  mixture.    One  of  the  most 
common  causes  of  failure  of  track  pavements  is  deflec- 
tion of  the  rail ;  low  T-rail  will  deflect  on  any  yielding 
substructure  to  such  an  extent  that  the  paving  will  be 
destroyed.    Ballast  when  newly  laid  (and  however  thor- 
oughly tamped  and  rolled)  will  shake  down  under  traf- 
fic, and  set  up  a  wave  motion  in  the  rail.  Therefore, 
The  type  of  track   construction   for  paved   streets    where  low  T-rail  is  used,  it  must  be  so  supported  from 
which  is  here  described,  and  shown  in  the  accompany-     beneath  that  the  deflection  will  not  be  sufficient  to  injure 
ing  drawings  (Figs.  1  and  2),  has  been  designed  by     the  pavement.    Reinforced  concrete  is  most  suitable  for 
the  writer  as  the  result  of  study  and  experience  with    this  purpose  because  it  is  permanent  and  will  not  settle. 


FIG    1     CROSS-SECTION   OF   STREET-RAILWAY   TRACK  CONSTRUCTION  WITH  T-RAILS  AND  CONCRET 

PAVING  AT  ANDERSON,  N.  C. 

low  T-rails  in  concrete  track  paving  on  the  lines  of  the 
Southern  Public  Utilities  Co.,  of  Charlotte,  N.  C.  Ac- 
knowledgment is  made  to  Edwin  F.  Taylor,  general  sup- 
erintendent, whose  cooperation  has  resulted  in  the  adop- 
tion of  this  as  the  company's  standard  construction. 

For  the  past  five  years  the  writer  has  been  engaged 
in  extending,  reconstructing  and  paving  the  track  sys- 
tems of  this  company.  The  types  of  construction  have 
been  varied,  but  about  15  mi.  has  been  concrete  paving 
with  GO-  and  70-lb.  T-rails.  The  ballasted  cross-tie  con- 
struction, Math  two-course  concrete,  has  not  been  entirely 
satisfactory  except  in  certain  cases  where  conditions  were 

♦Engineer,  Southern  Public  Utilities  Co.,  Charlotte,  N.  C. 


SYNOPSIS — The  system  of  construction  here 
described  dispenses  entirely  with  the  use  of  ties. 
The  rails  are  supported  by  reinforced-concrete  gir- 
ders, to  which  they  are  anchored  at  frequent  in- 
tervals. Special  features  are  the  anchors,  the  use 
of  continuous  bed-plates  under  the  rails,  and  the 
use  of  channel  base  plates  to  support  the  rail 
joints.  The  concrete  is  carried  up  to  form  the 
street  paving  along  the  tracks.  The  general  pur- 
pose of  the  design  is  described  and  details  of  cost 
are  given.         .    .   .    ..  • 


Another  very  common  cause  of  failure  of  track  pave- 
ment is  impact  at  the  joints.  This  may  result  from  any 
or  all  of  several  causes,  and  when  once  it  develops  it  is 
generally  fatal  to  the  pavement  around  it.  We  believe  we 
can  make  a  simple  base-supporting  splice  which  will  over- 
come the  causes  of  impact  very  largely  and  on  the  other 
hand  will  so  distribute  any  possible  impact  as  to  render 
it  harmless.  Even  patented  joints  in  use  now  are  de- 
pendent upon  a  number  of  factors  for  successful  use,  and 
all  of  them  will  fail  if  impact  sets  in. 

The  construction  illustrated  will  be  used  immediately 
on  about  6  mi.  of  track  in  Anderson  and  Greenville, 
S.  C,  and  elsewhere,  as  may  be  necessary.  Accurate 
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cost  records  will  be  kept.  It  is  believed  that  this  type 
will  be  of  special  interest  in  view  of  the  fact  that  whereas 
a  few  years  ago  paving  was  not  required  except  in  the 
centers  of  the  larger  towns,  now  railway  companies  are 
forced  to  pave  tracks  even  in  smaller  towns  and  in  all 
classes  of  streets,  where  falling  revenues  with  light  traf- 
fic do  not  justify  high  rails  and  expensive  construction. 

No  patents  have  yet  been  granted,  but  an  application  is 
being  prepared  which  will  cover  the  principal  features. 
We  do  not  claim  that  this  construction  is  new  through-, 
out,  for  we  have  gleaned  several  ideas.  Many  features, 
however,  are  entirely  new  and  the  arrangement  as  a  whole 
is  new. 

Features  of  the  Design 
The  special  features  of  this  type  of  construction  may 
be  stated  as  follows : 

1.  Use  of  low  T-rail  instead  of  high  T-rail.  With  the 
latter  rail  (a)  it  is  necessary  often  to  buy  more  metal 
than  is  required  to  carry  the  traffic,  in  order  to  get  pav- 
ing depth;  (b)  the  same  tonnage  costs  about  30  per  cent, 
more  than  standard  rail  because  it  is  special;  (c)  the 
same  tonnage  gives  less  wear  than  the  standard  rail,  be- 
cause of  the  smaller  amount  of  metal  in  the  head  of  the 
high  rail. 

2.  Continuous  rolled-steel  bearing  plate.  This  plate, 
%x8  in.,  affords  great  resistance  to  overturning,  and  dis- 
tributes the  stress  over  a  width  much  greater  than  that 
of  the  rail  base. 

3.  Strong  and  frequent  anchorage  of  rail  to  plates  em- 
bedded in  the  concrete.  This  is  afforded  by  the  long 
hook  bolts,  which  also  serve  to  hold  the  longitudinal 
reinforcing  rods  in  the  bottom  of  the  beam  during  con- 
struction. 

4.  Continuous,  reinforced-concrete  girder  under  each 
rail.  This  girder  is  made  of  strong,  rich  concrete  and 
is  capable  of  taking  our  heaviest  cars  over  short  spans 
where  wide  trenches  have  sunk,  or  over  longer  stretches 
of  poor  soil,  without  destroying  the  structure. 

5.  Provision  for  shrinkage  of  the  concrete.  This  is 
made  by  the  use  of  jam  nuts  and  wood  washers  under 
the  base  plates  and  high-tension  split  washers  on  top  of 
the  rail  clips.  The  top  nut  will  be  drawn  down  until 
the  lock  washer  is  flat.  If  there  be  any  shrinkage,  the 
weight  of  the  cars  will  cause  the  plate  to  sink  down  un- 
til the  wooden  washer  is  compressed  and  the  load  bears 
evenly  on  the  concrete,  when  the  lock  washer  above  will 
open  slightly  and  prevent  any  lost  motion. 

It  is  hard  to  see  how  any  considerable  amount  of 
shrinkage  can  take  place  under  the  plates.  If  the  center 
of  the  shrinkage  be  assumed  as  at  the  center  of  the  12- 
in.  beam,  therefore  6  in.  under  the  plate,  and  the  shrink- 
age as  0.08%  (a  liberal  allowance),  theoretically  the 
relative  motion  between  the  plate  and  the  rail  will  be 
only  0.00%  in.  or  less  than  1-100  in.  The  washer  used 
will  take  up  y8  in.  easily,  and  although  we  do  not  ex- 
pect as  much  shrinkage  as  that,  we  can  hardly  believe 
it  to  be  as  computed,  less  than  1-100  in. 

G.  Elaborate  treatment  of  the  rail  joints.  The  inten- 
tion is  to  secure  a  perfect  fit  of  the  rail  ends,  so  that 
there  will  be  no  initial  pounding,  and  to  make  a  struc- 
ture so  strong  and  stiff  that  it  will  not  allow  relative 
motion  of  the  parts.  The  rail  ends  will  ordinarily  be 
finished  by  grinding;  hut  in  some  cases  where  the  track 
is  laid  in  earth  the  rails  have  never  closed  flic  expansion 
joints,  and  the  interurban  cars  have  badly  pounded  the 


rail  ends.  In  these  cases  the  ends  will  be  cut  oil'  with 
a  power  saw. 

The  rails  will  be  laid  close,  no  allowance  being  made 
for  expansion,  since  the  area  of  metal  exposed  to  the  sun 
will  be  small,  and  the  concrete  surrounding  the  rail  will 
rapidly  conduct  the  heat  away.  The  holes  in  the  rail  are 
1  in.  in  diameter.  The  bolts  used  will  be  %  in.  in  diam- 
eter, of  Mayari  heat-treated  chrome  steel,  with  a  very 
high  elastic  limit.  The  bolts  are  a  very  important  part  of 
the  structure.  The  object  in  using  these  large  bolts  in 
the  70-lb.  rails  is  to  get  great  strength  as  well  as  to  fill 
the  holes  in  the  rails  to  get  a  continuous  structure.  The 
splice  bars  are  of  standard  angle  section,  with  notches  cut 
in  the  flange  for  the  same  kind  of  rail  clips  as  are  used 
elsewhere. 

7.  Increase  of  a\ailable  conductor  area.  This  may  be 
secured  by  bonding  the  ends  of  the  3/8x8-in.  base  plates 
together,  with  occasional  bonding  to  the  rails.  The  rails, 
if  well  bonded,  afford  ample  area  for  the  current,  but 
the  bonding  of  the  base  plates  would  protect  the  structure 
against  any  electrolytic  action  (however  unlikely).  Al- 
though with  good  rail  bonding  this  plate  bonding  would 
be  superfluous,  it  would  be  a  good  investment  as  a  protec- 
tion against  defective  bonding  if  it  prevented  the  loss 
of  only  about  1000  kw.-hr.  annually  per  mile.  We  in- 
tend to  experiment  with  this  feature.  v 

Advantages  of  This  Construction 
The  advantages  are  nearly  obvious  and  may  be  summed 
up  under  four  heads: 

1.  Complete  adaptability.  The  only  articles  not  on  the 
market  as  stock  are  the  hook  bolts  and  the  wood  washers. 
The  construction  is  adaptable  to  any  density  or  weight 
of  traffic,  conditions  of  soil,  size  of  rail,  etc.,  by  modifica- 
tions of  beam,  anchors,  etc. 

Where  the  rolling  stock  is  exceedingly  heavy  and  the 
schedules  close  and  fast,  we  would  use  a  deeper  beam, 
properly  reinforced,  with  larger  anchor  bolts  and  a 
2x8-in.  creosoted  pine  stringer  with  field  notches  in 
the  sides  for  the  anchor  bolts  to  pass  through.  In 
such  a  case,  we  contemplate  special  provisions  for  the 
renewal  of  rails  and  stringers — matters  which  need  not 
be  entered  into  here.  In  general,  we  believe  that  a 
proper  modification  in  the  steel  structure  would  be 
sufficient. 

2.  Permanence.  This  construction  is  believed  to  be 
as  nearly  permanent  as  a  track  structure  can  be  built. 

3.  Comparatively  low  cost,  $15,079  per  mile  of  single 
track.  This  averages  about  $3000  per  mile  cheaper  than 
ballasted  high  T-rail  construction,  which  involves  an  ex- 
cavation 18  in.  deep,  9  ft.  wide;  5-in.  rolled  ballast  under 
ties  and  to  tops  of  ties  2  ft.  in  middle  of  track  ;  oak  ties 
Gx8  in.  by  8  ft,  30  in.  c.  to  c. ;  7-in.  80-lb.  T-rail  GO  feet 
estimate  of  cost  per  mile  OF  SINGLE  TRACK  (EXCLUSIVE  OF 

BONDING)  * 

Excavation,  1160  cu.yd.  at  50c   $r)SO 

Rails,  110  tons  at  $38   "'       4  ISO 

Splices,  9969  lb.  at  $2.10   '.m 

Bolts,  1320  lb.  at  $0.0435  '..'.[ 57 

Lock  washers,  1056  lb.  at  $0.01   11 

Clips,  7300  lb.  at  $0.0235   "  i7i 

Machine  bolts,  3000  lb.  at  $0.012   jr, 

Hook  bolts,  4800  lb.  at  $0.035   ius 

Split  washers,  7800  lb.  at  $2.65  per  M   "  '  >0 

Base  plates,  107,000  lb.  at  $1.08  per  100  lb   \ 1  71I7 

Corrugated  bars*,  56,000  lb.  at  $1,665  per  100  lb.  ...  '.1  ;.; 

Channels.  S500  lb.  at  $1.6S  per  100  lb   143 

Tie-rods,  700  lb.  at  $0.16  .-   112 

Hauling  steel  on  work  car,  190  tons  approximately  at  50c  .  '. ,  93 

Assembling  track,  no  tamping   500 

Concrete,  1160  cu.yd.,  at  $5.23   0,067 

Total  cost  of  materials  and  placing   $15,079 

*  Four  bars  in  each  girder,  instead  of  three  as  shown  by  tin  drawing.     Due  to 
foundationd  conitions, 
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long;  concrete,  1  :  iy2:  3,  from  bottom  of  ties  under  rails 
to  tops  of  paving. 

4.  Minimum  maintenance  and  depreciation  charges. 

Concrete  Paving  and  Foundation 

Concrete  Surface — Concrete  was  adopted  because  (a) 
the  experience  of  ourselves  and  others  has  shown  it  to 
be  a  satisfactory  wearing  surface  when  the  foundation  is 
not  broken  up;  (b)  a  concrete  surface  can  be  laid  more 
cheaply  with  respect  to  material,  and  if  monolithic  with 
the  base,  more  cheaply  also  with  respect  to  labor,  than 
almost  any  other  suitable  surface;  (c)  concrete  is  best 
adapted  for  use  with  low  T-rail. 

The  wearing  surface  used  heretofore  has  been  a  2-in. 
course  of  cement  and  granite  screenings  mixed  1  :  l1/^, 
with  screenings  ranging  from  %  in.  to  in.  This  is 
very  satisfactory,  but  the  screenings  become  expensive  at 
times  on  account  of  the  fact  that  no  dust  is  allowed  in 
them.  We  have  not  had  many  of  the  troubles  supposed 
to  be  inherent  in  two-course  pavement,  but  we  have  here 
adopted  a  coarse  concrete  top  because  it  will  be  cheaper, 
and  will  wear  as  well  if  properly  put  down. 

A  mix  of  1  :  1%  :  3  was  chosen  at  first  to  make  pro- 
portion of  cement  and  sand  the  same  as  proportions  of 
cement  and  screenings  in  our  former  top,  and  then  be- 
cause this  mix  seemed  largely  used  elsewhere.  But  it  is 
probable  that  we  shall  use  1  :  2  :  4  or  even  1:2:  4%  in 
case  we  get  as  low  a  percentage  of  voids  in  the  stone  as 
we  expect.  The  sand  will  be,  as  nearly  as  possible,  about 
half  coarse  and  half  fine,  as  this  has  been  found  to  be  the 
strongest  mixture  of  sizes.  The  stone  will  be  blue  granite, 
from  1/4  to  1  in.,  and  we  expect  to  get  a  low  percentage 
of  voids. 

Method  of  Rolling  the  Concrete  Surface 

We  expect  to  use  hydrated  lime  to  the  extent  of  about 
8%  of  cement  used  (proportioned  by  weight)  to  secure 
density  and  waterproofness.  We  plan  to  roll  with  a  small 
cast  hand-roller  of  sufficient  weight,  rather  than  to  tamp ; 
then  to  wood-float  it,  trowel  it  and  score  it  into  blocks 
5x10  in.  with  staggered  joints.  We  have  two  alternate 
treatments  of  the  surface  in  mind  ;  one  is  to  scatter  on  the 
concrete  a  light  course  of  screenings,  trowel  and  score  as 
lief  ore;  the  other  is  to  scatter  on  the  top  a  course  of  2-in. 
stone  after  tamping  or  rolling  with  a  gridiron  surface, 
the  stone  being  lightly  rolled  so  as  to  bring  flat  faces  up 
and  make  them  flush  with  the  mortar. 

If  the  roller  is  made  with  blades  14/4  m-  deep,  1  in. 
apart,  it  is  believed  that  only  y2-  and  V4-in.  stone  will 
remain  on  top,  with  an  excess  of  mortar  in  which  the  2-in. 
stone  will  be  bedded.  This  will  be  rolled  with  a  plain 
roller  to  bring  the  flat  sides  up,  and  together  with  the 
small  stone  form  a  good  wearing  surface.  These  alter- 
native methods  will  be  tried,  and  perhaps  adopted  if  found 
I  tetter  than  the  plain  concrete.  Of  course  if  2-in.  stone 
is  put  on  the  surface  it  cannot  be  blocked  off. 

Paving  Base — This  will  be  the  same  mix  as  the  top, 
will  be  monolithic  with  it  and  also  with  the  track  foun- 
dation. 

Track  Foundation — This  will  consist  of  large  rein- 
forced-concrete  girders  under  the  rails,  of  the  same  mix 
as  the  top  and  paving  base,  reinforced  with  three  or  more 
corrugated  bars  lapped  so  as  to  be  continuous. 

Cross-Section — The  track  foundation  and  pavement, 
which  are  monolithic,  take  the  form  of  an  arch,  the  pave- 


ment in  the  middle  of  the  track  forming  the  flat  crown 
and  the  girders  under  the  rails  forming  the  abutments. 
It  was  desired  to  make  the  entire  structure  effective; 
the  girders,  carrying  the  track  loads,  and  the  crown,  upon 
which  there  is  street  traffic  only,  being  proportioned  for 
those  loads. 

The  shape  of  the  surface,  which  is  crowned  from  be- 
neath the  rail  heads  and  has  no  distinct  groove,  has  been 
our  standard  for  several  years,  both  with  concrete  and 
brick  pavements.  It  has  been  satisfactory  both  to  us  and 
to  the  citizens. 

At  50-ft.  intervals  will  be  expansion  joints  not  over 
y2  in.  wide,  5  in.  deep,  filled  with  asphalt  and  stone  dust. 
Midway  between  these  will  be  contraction  joints  made  by 
using  a  thin  steel  plate  (greased),  which  is  removed  after 
the  concrete  has  set.  The  joints  are  filled  by  pouring 
in  hot  asphalt. 

Design  of  the  Track  Structure 

Hail— We  use  the  Am.  S.  C.  E.  70-lb.  T-rail  section 
because  it  gives  maximum  wear  on  account  of  the  center 
bearing  and  distribution  of  the  metal;  and  further  be- 
cause it  is  the  cheapest  rail  since  it  is  a  standard  section 
and  rolled  by  all  mills. 

Bearing  Plate — A  width  of  8  in.  was  selected  as  about 
the  maximum  which  might  be  used  without  isolating  a 
cake  of  concrete  above  it;  and  because  this  width  afforded 
about  the  right  projection  from  the  rail  base  for  the  bolts 
and  clips.  The  thickness  of  the  plate  is  greater  than 
that  found  by  static  computations,  but  not  too  great 
when  the  shocks  of  our  heaviest  cars  are  considered. 

Anchorage — It  is  contrary  to  facts  to  assume  that  the 
rail  will  lie  flat  on  the  girder,  and  therefore  anchors 
spaced  from  5  to  10  ft.  apart  are  insufficient.  The  rail 
should  have  a  uniform  bearing  and  should  be  held  uni- 
formly on  that  bearing.  This  calls  for  anchors  much 
closer  together  than  is  customary  in  this  class  of  con- 
struction. We  have  generally  anchored  the  rail  every  2 
ft.,  and  closer  at  joints. 

Tie  Eods — We  have  adopted  a  %xV/2-m.  flat  tie  rod, 
but  have  placed  it  only  ]i/2  in.  from  the  base  of  the  rail, 
so  as  to  have  it  as  low  in  the  paving  as  possible,  to  pre- 
vent cracking.  Should  cracking  develop,  we  will  use  a 
strip  of  light  wire  mesh  over  the  rods.  We  have  held 
to  tie  rods,  although  with  similar  construction  (Rhine- 
hardt  system )  in  Berlin  and  elsewhere  they  have  been 
found  unnecessary. 

Rail-Joint  Reinforcing — Impact  is  responsible  for  the 
failure  of  joints  in  paved  streets.  It  may  be  developed 
from  the  first  because  of  uneven  surfaces  of  the  rail  heads, 
or  it  may  be  developed  later  by  pounding  in  consequence 
of  broken  wave  motion.  Where  the  support  is  yielding, 
there  will  be  a  concavity  under  the  wheel,  and  where  the 
anchorage  of  the  rail  is  not  frequent  and  powerful,  there 
will  be  a  convexity  ahead  of  the  wheel.  The  conditions 
necessary  for  transmission  of  wave  motion  (and  load,  of 
course)  are  that  the  splice  bars  shall  be  long  enough, 
strong  enough,  not  worn  badly  and  tight-fitting.  The 
wear  usually  takes  place  on  the  top  of  the  bars. 

The  conditions  favorable  to  failure  resulting  from  im- 
proper fit  of  the  bars  are:  Bolts  overstrained  when  first 
put  on;  poor  mechanical  fit;  movements  of  the  rails  be- 
cause of  expansion  and  contraction  (allowed  by  the  long 
holes  in  bars  and  large  round  holes  in  the  rail)  ;  and  badly 
worn  condition  of  bars. 
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AVe  will  guard  against  overstraining  the  bolts  by  using 
large  heat-treated  steel  bolts  with  strong  washers;  but 
we  must  depend  upon  the  manufacturers  for  good  initial 
fit.  We  will  provide  against  temperature  movements  by 
having  bolts  fitting  the  holes  in  the  rail  tightly  and  but- 
ting the  rail  ends  close  together.  AVe  wished  also  to  have 
the  holes  in  half  the  bars  made  round,  so  that  by  putting- 
all  the  nuts  on  one  side  of  the  rail  we  could  have  close- 
fitting  bolts  in  the  splices  also ;  but  the  bars  were  punched 
before  we  decided  on  this.  We  do  not  know  how  better 
to  prevent  wear  of  the  tops  of  the  bars  than  to  use  higher 
carbon  metal ;  this  wear  is  a  combination  of  compression 
of  fibers  and  flow  of  metal.  AVe  planned  to  use  the  splice 
bars  without  the  nearly  horizontal  leg,  but  the  cost  of 
rolling  or  of  shearing  after  rolling  was  prohibitive. 

AVe  have  met  the  requirements  for  an  efficient  joint  as 
follows:  (1)  Rail  heads  will  be  ground,  and  in  rails  al- 
ready battered  the  ends  will  be  sawed  off.  (2)  Looseness 
will  be  prevented  by  the  use  of  closed  joints,  large  high- 
tension  tight-fitting  splice  bolts  and  strong  anchorage  of 
the  track  by  means  of  anchor  bolts.    (3)  A  steel  channel 
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FIG.  2.    DETAILS  OP  T-RAIL  TRACK  FOR  STREET 
RAILWAY  AT  ANDERSON,  N.  C. 

is  provided  to  transmit  flexure,  this  being  anchored  to 
the  rail  and  plate  over  a  considerable  length  so  as  to 
maintain  the  rail  ends  in  the  same  plane.  (4)  The  base 
plate  and  channel  will  distribute  load  and  impact. 

Reinforced-Concrete  Track  Girders 

The  ultimate  support  of  the  wheel  loads  is  the  earth, 
the  bearing  value  of  which  is  limited,  variable  and  un- 
certain. Therefore  pressure  should  be  distributed  over 
as  large  an  area  as  possible.  Under  any  circumstances 
there  will  be  some  deflection  and  some  settlement.  The 
former  should  be  as  small  as  possible  and  the  latter  should 
be  even,  so  as  not  to  disturb  the  pavement.  Both  these 
considerations  point  to  the  necessity  for  having  beneath 
the  rail  a  member  capable  of  taking" the  entire  wheel  load 
and  distributing  it  over  the  requisite  area  of  earth.  Tor 
tbis  purpose  we  have  adopted  the  reinforced-concrete 
girders. 

There  are  two  general  methods  which  may  be  used  in 
the  design  of  the  girder:  One  is  to  assume  that  the  rail 
and  the  reinforcing  rods  form  the  chords  of  a  built-up 
beam,  and  that  the  concrete  and  anchors  transmit  the 
shear  only,  the  rail  taking  the  compression  instead  of 
the  concrete.  This  assumption  involves  another— namely, 
that  the  longitudinal  shear  will  be  transmitted  from  rail 
to  plate,  and  thence  to  concrete,  and  there  will  be  no  slip- 


ping there.  In  order  to  be  sure  of  securing  this  condi- 
tion, it  would  be  necessary  to  have  bolts  through  the  rail 
base  (as  shown  in  Fig.  2).  With  this  construction  a  low 
T-rail  can  be  used  under  all  traffic,  the  minimum  require- 
ment being  to  use  enough  reinforcement  to  throw  the 
neutral  axis  at  or  near  the  base  of  the  rail,  so  that  there 
will  be  no  cracking  of  the  concrete.  The  depth  and  re- 
inforcement will  vary  with  the  loads. 

The  other  method  of  design  is  to  assume  the  load  on  the 
concrete  beam  as  practically  concentrated,  and  to  place 
sufficient  reinforcing  in  the  bottom  of  the  beam  to  dis- 
tribute it  over  an  ample  area  of  earth. 

Of  the  two  schemes,  the  first  is  perhaps  the  better  from 
a  cost  standpoint,  generally  speaking.  But  in  our  case  we 
are  using  rails  already  on  hand,  and  will  use  them  with 
clips  and  reinforce  for  almost  the  entire  load  (with  shock) 
concentrated.  AVe  believe  that  when  rails  are  ordered 
from  the  mills,  the  cost  of  punching  holes  in  the  base  of 
rail  plus  the  cost  of  beveled  washers  would  be  less  than 
the  cost  of  the  clips  used  on  the  edge  of  the  rail,  and  the 
reinforcing  would  be  more  efficient  and  cheaper.  We  have 
just  ordered  a  hydraulic  punch,  which  should  enable  us 
to  punch  holes  in  the  field  rather  cheaply,  and  we  will 
see  what  can  be  done  in  this  way.  The  base  plates  under 
the  rails  are  counted  on  only  to  widen  xthe  bearing  area 
on  the  concrete. 

Answers  to  Criticisms  of  the  Design 
The  criticisms  which  have  been  made  of  the  above 
system  of  track  construction  may  be  considered  as  follows : 

1.  The  track  will  be  too  rigid.  We'  believe  a  really  rigid 
track  can  be  built  and  be  successful,  the  vibration  being 
taken  up  in  the  cars.  We  know  of  tracks  in  this  country 
and  abroad  which  are  similar  to  this  and  give  no  trouble 
due  to  rigidity. 

2.  Concrete  is  not  suitable  for  a  wearing  surface.  Our 
whole  experience  has  been  a  contradiction  of  this,  even 
though  some  of  our  own  work  is  not  satisfactory. 

3.  The  expansion  joints  in  the  concrete  will  spall  and 
disintegrate.  AAre  have  never  had  trouble  from  our  ex- 
pansion joints.  AVe  originally  used  for  edge  protection  a 
set  of  plates,  which  were  anchored  into  the  concrete  by 
bolts;  but  this  was  very  troublesome  and  somewhat  ex- 
pensive, so  we  have  since  been  using  the  joint  described 
in  the  specifications.  The  most  important  things  about 
expansion  joints  are  to  get  them  narrow  and  to  thor- 
oughly compact  the  sides  with  an  edger. 

AA^e  also  use  an  edger  against  forms  for  the  edge  of  our 
pavement  next  to  the  city  pavement,  and  have  no  trouble 
here  either;  although  we  formerly  had  this  edge  sloping 
outward  upon  the  theory  that  that  would  prevent  spalling, 
the  most  noticeable  effect  of  this  slope  was  to  allow  the 
asphalt  to  crawl  up  it  under  the  ironing  effect  of  vehicular 
traffic,  ultimately  causing  a  rut  there,  so  we  have  since 
made  the  edge  vertical.  The  contraction  joint  we  have 
adopted  because  we  have  found  that  where  the  expansion 
sections  were  laid  50  ft.  apart  a  contraction  crack  nearly 
always  formed  exactly  midway. 

4.  Underdrainage.  We  have  no  provision  for  under- 
drainage  and  do  not  believe  it  necessary  in  our  conditions. 

5.  Electrolysis.  The  possibility  of  electrolytic  action 
upon  the  steel  below  the  rail  is  very  remote,  and  may  be 
obviated  at  little  cost. 

6.  Regaging  or  changing  rail  or  grades.  AVhen  the 
rail  needs  regaging  or  renewing  probably  we  will  wish  to 
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double-track  the  line.  The  grades  are  set  by  the  city,  and 
there  is  only  the  remotest  possibility  of  having  to  change 
them.  Provision  could  be  made  for  regaging  or  renewing 
rail  by  using  long  holes  in  the  plates  (for  adjustment), 
by  separating  the  foundations  and  top  slab  by  a  layer  of 
heavy  paper,  and  by  tipping  the  tops  of  the  anchor  bolts 
with  tar,  so  that  they  would  not  rust. 

7.  Shattering  of  concrete.  It  has  been  suggested  that 
the  concrete  around  the  rail  may  be  shattered  by  vibra- 
tion or  by  ice  under  the  rail  and  plate.  The  vibration  of 
the  rail  will  be  so  limited  with  anchorages  2  ft.  apart  that 
it  will  be  incapable  of  causing  impact.  Little  or  no  water 
can  find  its  way  under  the  rail,  but  in  a  colder  climate 
tar  or  asphalt  might  be  poured  along  the  edge  of  the  rail. 

8.  Special  work  and  curves.  Our  special  work  will  be 
laid  on  steel  or  wood  ties  on  a  concrete  base.  For  curves, 
the  plates  will  bend  the  same  as  the  rail.  Steel-weld 
compromise  rails  will  be  used  instead  of  compromise 
joints. 

Construction  Methods 
The  water  is  taken  from  hydrants  along  the  curb,  and 
no  charge  made  against  the  contractor  for  it,  as  the  com- 
pany owns  the  water-works  system. 

The  cement  is  furnished  by  the  company  in  warehouse 
or  in  cars  in  railway  yards,  and  is  hauled  to  the  job  by 
the  contractor  and  protected  by  him.  As  the  inspector 
on  the  job  receipts  for  the  cement  delivered  on  the  job 
and  shows  on  his  report  the  disposal  of  it,  we  know  just 
what  mixture  we  are  getting.  By  thorough  experiment  we 
will  find  the  length  of  track  which  should  be  built  with 
a  certain  amount  of  cement,  so  that  we  will  have  both  a 
check  on  the  grading  and  on  the  use  of  the  cement. 

The  stone  is  delivered  by  the  company  on  the  streets 
to  be  paved,  at  the  intersections.  We  have  several  cars 
built  for  this  purpose  having  an  A-sbaped  bottom  and 
slide  doors  which  trip  by  a  hand  lever  operated  from  the 
cab.  The  load  can  be  dumped  in  six  parts,  as  the  length 
of  the  car  is  divided  into  three  compartments,  and  each 
compartment  dumps  half  on  either  side.  The  load  dumps 
well  clear  of  the  rails. 

The  rails  are  in  general  those  at  present  in  service; 
and  they  are  removed  by  the  combined  forces  of  the  com- 
pany and  the  contractor.  This  is  done  by  jacking  up  the 
rails  every  15  ft.  and  knocking  off  the  old  ties  with 
sledges.  The  specifications  state  that  we  will  take  up  the 
rail  and  the  contractor  will  take  up  the  ties.  Contractors 
generally  are  loath  to  participate  in  this  method,  as  they 
seem  to  feel  that  advantage  is  being  taken  of  them,  al- 
though it  is  more  to  their  advantage  than  to  ours. 

The  excavation  is  done  mostly  by  pick  and  shovel,  and 
the  hauling  by  wagons.  Tamping  is  used,  as  rolling  is 
not  practicable  here.  When  the  excavation  is  ready  the 
company  assembles  the  track  and  puts  it  to  line  and 
grade.  No  attempt  is  made  to  have  the  track  to  final 
line  and  grade  for  more  than  a  block  ahead  of  the  con- 
crete, as  temperature  changes  and  other  disturbances 
would  destroy  it.  Of  course,  the  track  will  be  fixed  longi- 
tudinally, as  one  end  will  be  completed  and  fast.  The 
track  is  supported  vertically  during  construction  by  bear- 
ing blocks  under  the  anchor  bolts  (which  are  rigid  on 
account  of  the  jam  nut  under  the  bearing  plate).  The 
track  is  lined  by  staking  from  the  sides. 

The  concreting  was  intended  originally  to  be  done  en- 
tirely from  set-ups  at  the  intersections,  using  plank  run- 
ways in  center  of  the  track  and  6-ft.  hand  carts  for  haul- 


ing the  concrete.  The  placing  of  the  concrete  was  to 
begin  at  the  middle  of  the  block,  and  back  up  toward  the 
mixer  as  the  work  proceeded,  the  carts  returning  on  the 
roadway  beside  the  track.  It  was  believed  that  these  carts 
would  be  very  economical  for  this  work.  It  was  afterward 
decided  to  spout  the  concrete  into  place,  which  was  done 
with  very  pood  results.  A  2^-in.  top  surface  is  made 
with  concrete  1  :  1%  :  3^,  using  y8-  to  %-in.  stone, 
which  gives  a  surface  that  can  be  finished  as  smooth  as  a 
sidewalk.  This  is  quite  satisfactory,  and  although  the 
concrete  is  put  on  in  two  courses  it  forms  in  effect  one 
solid  mass. 

The  concrete  is  placed  and  finished  as  specified  else- 
where. The  scoring  board  used  to  block  off  the  surface 
is  made  of  heavy  timbers,  having  a  crown  slightly  flatter 
than  the  finished  pavement.  This  crown  is  sawed  out  of 
the  thickness  of  the  timbers.  On  the  bottom  or  working 
side  there  are  V-shaped  oak  strips  put  on  in  a  staggered 
arrangement  to  follow  the  lines  of  5xl0-in.  joint  blocks. 
This  board  has  a  length  equal  to  the  width  between  rails 
and  a  width  of  20  in.  or  four  courses  of  blocks. 

The  strip  is  left  off  from  the  last  block  edge  on  the 
front  side  and  when  the  board  is  moved  forward  the  last 
strip  on  the  rear  side  is  set  across  the  ends  of  the  short 
joints  of  the  last  course  scored.  This  is  done  because  it 
was  found  that  when  the  outer  edge  of  the  last  course  was 
printed,  and  the  men  attempted  to  set  the  board  for  the 
next  width,  they  lost  time  getting  the  oak  strips  to  reg- 
ister in  the  last  one  of  the  last'  width,  and  often  made  a 
double  joint  there,  whereas  when  the  short  joints  of  that 
course  only  are  printed  before  taking  up  the  board,  the 
rear  strip  can  be  set  across  their  ends  at  the  next  setting 
without  trouble. 

These  boards  have  scored  over  100,000  sq.yd.  of  paving 
for  us  and  have  been  perfectly  satisfactory.  They  cost 
about  $5  each,  will  print  about  10,000  sq.yd.  (with  fre- 
quently renewed  oak  strips),  and  would  last  indefinitely 
except  that  the  men  in  using  them  tamp  on  them  with  a 
pick  or  other  heavy  object.  Two  or  three  light  blows 
suffice.  They  are  operated  by  the  finisher  and  water-boy 
or  one  of  the  common  laborers,  and  this  scoring  really 
adds  practically  nothing  to  finishing  cost,  because  it  goes 
very  rapidly  and  the  finisher  has  ample  time  from  his 
floating  to  do  it. 

Separate  boards  with  no  crown  can  be  used  for  the  flat 
paving  outside  the  tracks,  and  this  method  is  better 
than  having  that  part  done  by  a  long  single  board.  We 
have  used  for  the  space  between  double  tracks  a  longer 
board  similar  to  the  one  used  in  the  tracks,  but  with  the 
end  bearings  arranged  to  allow  the  printing  to  be  done 
14  in.  below  the  rail  instead  of  iy±  in.  These  hoards  are 
kept  greased.   They  have  handles  made  of  old  rubber  hose. 

Specifications  for  Construction  Work 
The  specifications  include  the  following  sections  gov- 
erning the  construction  work : 

Outline  of  Work — (a)  The  company  will  remove  the  old 
rail,  (b)  The  contractor  will  remove  the  old  ties  to  the  edge 
of  the  street;  they  are  not  to  be  sold,  (c)  The  contractor  will 
excavate  to  cross-section  shown  on  plan  and  to  grade  set  by 
the  city  engineer  or  the  engineer  of  the  company,  and  will 
tamp  the  subgrade  to  the  satisfaction  of  the  engineer,  (d) 
The  company  will  build  track  ready  for  the  concreting,  (e) 
The  contractor  will  place  concrete  and  protect  it  until  accept- 
ance. 

Excavation — Earth  must  not  be  disturbed  below  subgrade. 
Where  filling  is  necessary  it  shall  be  done  with  approved 
material  in  5-in.  layers  and  thoroughly  tamped.  Waste  exca- 
vated material  shall  be  the  property  of  the  company,  to  be 
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hauled  by  the  contractor  to  any  point  designated,  not  over 
2000  ft.  on  good  roads. 

Concrete— To  be  composed  of  1  part  cement,  2  parts  sand 
or  screenings  and  4  parts  crushed  stone  (size  passing  1-in. 
ring  and  retained  on  %-in.  ring),  and  hydrated  lime  5%  of 
weight  of  cement.  To  be  laid  of  a  consistency  satisfactory  to 
the  engineer,  thoroughly  tamped  and  floated  with  wooden 
float,  troweled  if  required,  and  blocked  off  if  required  by  the 
city.  The  scoring  to  be  shallow  grooves  made  with  a  scoring 
board. 

Joints  in  Paving— Contraction  joints  to  be  provided  every 
50  ft.,  to  be  not  over  %  in.  wide,  5  in.  deep,  filled  with  asphalt 
and  stone  dust.  These  are  to  be  made  by  using  weather- 
boarding,  dressed  on  both  sides  and  greased,  and  withdrawing 
the  board  after  concrete  sets  and  filling  as  noted  before 
Midway  between  these  joints  shall  be  contraction  joints  made 
by  using  a  thin  steel  plate  (greased)  withdrawing  after  con- 
crete sets,  and  pouring  with  asphalt.  Both  these  joints  must 
be  thoroughly  compacted  along  their  edges  by  using  edgers 
of  small  radius. 

Protection  of  Work— In  hot  weather  the  pavement  shall 
be  kept  wet  for  at  least  three  days  (sometimes  longer)  by  the 
liberal  use  of  water  sprinkled  upon  it.  The  company  furnishes 
the  water.  When  required  by  the  engineer  3  in.  of  sand  shall 
be  sprinkled  upon  the  pavement  for  the  purpose  of  holding 
the  moisture,  and  keeping  the  pavement  cool.  In  cold  weather, 
if  the  thermometer  is  below  40°  at  4:30  p.m.,  and  is  going 
down,  all  placing  of  concrete  must  be  stopped  and  that  part 
which  is  already  laid  must  be  finished  as  soon  as  possible. 
If  the  thermometer  is  going  up  at  4:30  p.m.,  work  may  be 
continued  until  6  p.m.  When  required  by  the  engineer  the 
work  must  be  covered  with  tar-paper  and  2  in.  of  horse 
manure.  Other  means  may  be  used  if  preferred  by  the 
contractor. 


Cs^Ts'snrasfes3  Fein^y  on  ft  Ike 


At  each  landing  an  incline  is  laid  to  about  low-water 
line,  and  on  this  rides  a  cradle,  which  is  moved  up  or  down 
the  incline  to  keep  its  rails  at  the  same  height  above  the 
varying  level  of  the  water.  The  cradle  is  shifted  as  re- 
quired by  a  cable  attached  to  a  locomotive  and  passed 


PIG.  2. 


FEATHER- RAIL  CONNECTION  BETWEEN  TRACK 
ON  INCLINE  AND  TRACK  ON  CRADLE 


In  order  to  develop  a  new  rail  route  from  the  North- 
western States  to  the  Gulf,  the  Chicago,  Burlington  & 
Qnincy  R.R.  is  building  a  line  13  mi.  in  length  from 


around  a  hitching  pulley  on  the  cradle  frame.  The 
incline  has  a  descending  grade  of  3  per  cent,  for  a  length 
of  about  2000  ft.  The  track  on  the  cradle  is  level,  with 
a  short  4  per  cent,  grade  rising  from  the  incline  track  to 
the  cradle  track.  x 

The  incline  is  double-track,  with  two  cradles,  one  for 
each  track  on  the  boat,  but  the  cradles  are  separate  and 
are  operated  independently.  The  river  end  of  the  incline 
is  a  double-track  timber  trestle,  with  five-pile  bents  13  ft. 
c.  to  c.  under  each  track  and  two  lines  of  8xl6-in.  striim- 
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FIG.  1. 


ADJUSTABLE  APRON  CONNECTION  BETWEEN 
CRADLE  AND  CAR-TRANSFER  BOAT 


Os  present  terminal  at  Metropolis,  111.,  to  connect  with 
the  Nashville,  Chattanooga  &  St.  Louis  Ey.  at  Paducah, 
Ky.  The  principal  engineering  feature  of  this  line  will 
be  the  great  double-track  bridge  across  the  Ohio  River, 
but  this  will  not  be  completed  for  some  time. 

To  provide  immediate  communication  across  the  river, 
the  new  railway  has  been  extended  down  the  bank  on  each 
side  of  the  river,  and  cars  will  be  ferried  across  on  trans- 
fer boats.  These  are  double-track  deck  scows,  accommo- 
dating ten  freight  cars  on  each  track.  They  will  be  han- 
dled by  tow-boats.  The  distance  between  landings 
about  one  mile.  to 


...  Recess 
~^rifor  Nose  of 
Boat 


IS 


Top  Plan  at  End 

ers  under  each  end  of  the  10-ft.  ties.  Fender  timbers 
are  laid  upon  the  outer  ends  of  the  caps.  The  tracks 
are  12  ft.  c.  to  c. 

The  general  construction  of  the  cradle  is  shown  in 


Fig.  3 


It  is  240  ft.  long.    Its  deck  consists  of  two  pairs 
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of  8xl6-in.  stringers  upon  which  are  laid  the  10-ft.  ties. 
At  the  land  end.  where  the  height  is  low.  the  stringers  rest 
directly  upon  axles  arranged  in  pairs.  As  the  height 
above  the  incline  increases  they  are  supported  by  blocking 
or  cross-timbers  on  two  lines  of  substringers,  which  are 
mounted  on  the  axles,  as  shown.  The  wheels  are  mainly 
33-in.  car  wheels.  As  the  joints  of  the  stringers  are  in 
tension  when  the  cradle  is  hauled  up  the  incline,  they  are 
spliced  by  horizontal  bolts  passed  through  the  outstanding 
lianges  of  L-shaped  straps  spiked  to  the  sides  of  the 
timbers.  These  connections  also  give  vertical  flexibility 
to  allow  for  irregularities  in  track  surface. 

Land  and  River  Connections  of  Cradle 

At  the  land  end  of  the  cradle  is  a  pair  of  12-ft.  feather 
rails  to  connect  the  track  on  the  incline  with  that  on  the 
cradle.  This  connection  is  shown  in  Fig.  2.  The  feather 
rails  are  steel  castings  12  ft.  long,  grooved  on  the  under 
side  to  ride  on  the  incline  rail,  while  the  upper  surface 
forms  a  running  head  for  the  wheels.  At  the  toe, 
where  the  wheels  are  engaged,  the  thickness  of  the 
feather  rail  is  only  Vi  in.  At  the  heel  there  is  a  splice 
connection  to  the  track  rail  on  the  cradle. 

The  river  end  of  the  upper  deck  of  the  cradle  is  an 
adjustable  apron  30  ft.  long,  supported  by  cross-timbers 
on  the  substringers.  This  is  shown  in  Fig.  1.  It  consists 
of  a  pair  of  heavy  box-girders,  connected  by  crosspieces 
and  diagonal  lateral  rods.  The  I-beam  crosspieces  are  not 
connected  rigidly  to  the  girder  webs,  but  are  secured  by 
horizontal  pins  through  angle  brackets  on  the  webs.  This 
allows  for  variations  in  level  of  the  opposite  rails  of  the 
incline  track,  the  girders  being  free  to  rise  and  fall  inde- 
pendently in  a  vertical  plane,  while  with  rigid  riveted 
connections  severe  twisting  stresses  would  be  set  up. 

The  apron  is  supported  at  the  heel  and  one  interme- 
diate point,  and  its  outer  end  is  cantilevered  beyond  the 
latter.  The  outer  end  is  raised  and  lowered  as  required 
to  compensate  for  slight  changes  in  level  of  the  tracks  on 
the  cradle  and  the  boat  and  to  bring  these  rails  into  exact 
position.  For  this  purpose  its  outer  support  carries  a 
pair  of  air-brake  cylinders,  with  piping  led  along  the 
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cradle  and  fitted  with  hose  so  that  it  can  Lie  connected  to 
the  brake  system  of  the  engine  handling  the  train.  To 
balance  the  apron  it  is  fitted  with  an  extension  arm  con- 
sisting of  three  10-in.  I-beams  having  a  counterweight 
box  suspended  from  their  ends. 

Vertical  and  lateral  movements  of  the  apron  are  pro- 
vided for  by  a  hemispherical  bearing  under  the  heel  of 
each  girder,  and  a  similar  hearing  or  thrust  shoe  at  its 
end,  hutting  against  the  end  frame  of  the  cradle.  The 
outer  end  of  the  apron  is  heavily  built  and  braced  to  with- 
stand blows  and  has  a  recessed  end  frame  to  receive  the 
V-shaped  nose  on  the  end  of  the  boat,  thus  automatically 
centering  the  tracks.  Portable  rail  stops  which  slide  on 
the  rails  are  used  to  hold  the  cradle  in  position  on  the 
incline  track,  and  also  to  hold  the  train  on  the  cradle 
while  making  the  rail-end  adjustments  of  apron  to  boat. 

The  new  railway  is  being  built  under  the  name  of  the 
Paducah  &  Illinois  R.R.  The  incline  on  the  Illinois  side 
of  the  river  was  built  and  is  owned  by  the  Chicago,  Bur- 
lington &  Quincy,  and  that  on  the  Kentucky  side  by  the 
Nashville,  Chattanooga  &  St.  Louis,  of  which  Hunter 
McDonald  is  Chief  Engineer.  The  Chief  Engineer  of 
the  Paducah  &  Illinois  is  C.  H.  Cartlidge, 
neer  of  the  Chicago,  Burlington  &  Quincy. 


Bridge  Engi- 
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By  Leonard  Lundgren* 
Much  has  been  said  and  written  along  theoretical  lines 
about  the  dual  control  of  water  powers  in  the  United 
States  by  the  Federal  Government  and  the  Sovereign 
States,  control  by  the  former  arising  from  the  ownership 
of  public  lands  and  by  the  latter  from  state  laws  on  the 
appropriation  of  water.    Many  writers  have  attempted  to 
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point  out  that  such  dual  control  is  incompatible  with  the 
industrial  development  of  the  country  and  actually  hin- 
ders its  growth.  In  practice,  however,  the  Federal  Gov- 
ernment works  in  the  closest  harmony  with  the  State.  The 
regulations  of  the  Secretary  of  Agriculture,  effective  Feb. 
I.  1915,  contain  the  following: 

Wherever  the  approval  of  a  state  administrative  oilicial, 
board  or  commission  is  a  condition  precedent  to  the  right 
either  to  take  and  use  water  for  power  purposes  or  to  engage 
in  the  business  of  the  generation,  transmission  or  distribution 
of  power,  certified  evidence  of  such  approval  must  be  filed 
•  •  •  before  a  final  permit  will  be  issued.  Formal  notifica- 
tion by  such  official,  board  or  commission  that  the  water 
right  has  been  canceled  or  that  the  permission  to  engage  in 
the  power  business  withdrawn,  will  be  deemed  sufficient 
grounds  for  the  revocation  of  the  permit. 

These  or  similar  requirements  have  been  in  force  in  the 
regulations  of  the  Departments  of  the  Inferior  ami  of 
Agriculture  for  the  last  five  years.  During  this  period 
no  person  has  secured  a  permit  to  construct  a  water- 
power  plant  on  public  lands  without  first  securing  a  water 
right  from  the  state. 

Cooperation  with  State  of  California 
A  year  ago,  in  order  to  facilitate  the  approval  of  appli- 
cations for  water  power  both  by  the  stale  and  by  the 
Federal  Government,  a  cooperative  agreement  was  made 
between  the  Secretary  of  Agriculture,  Hon.  G.  F.  lions- 
ton,  and  the  State  Water  Commission  of  California  of 
which  Prof.  Charles  D.  Marx,  President  of  the  American 
Society  of  Civil  Engineers,  is  Chairman. 

This  agreement  provides  that  whenever  an  application 
for  a  permit  for  a  water-power  site  is  filed  with  the  Dis- 
trict Forester  of  San  Francisco,  notice  of  the  application 
will  be  sent  to  the  State  Water  Commission.  Whenever 
an  application  is  made  to  the  State  Water  Commission  for 
a  permit  to  appropriate  water,  if  the  use  of  such  water 
will  m  any  way  make  necessary  the  occupancy  of  nnv 
national  forest  land,  the  State  Water  Commission  will 
give  immediate  notice  to  the  District  Forester  at  San 
Francisco.  Further  clauses  of  the  agreement  provide  in 
substance  that  neither  the  State  Water  Commission  nor 
the  representatives  of  the  Federal  Forest  Department  will 
issue  permits  to  water  users  until  both  authorities  have 
given  final  approval  to  the  application. 

In  accordance  with  this  agreement  the  Secretary  of 
Agriculture  a  few  months  ago  refused  certain  rights-of- 
way  m  the  Inyo  National  Forest  to  a  eomnany,  as  its 
previous  application  for  the  privilege  of  using  the  water 
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of  certain  creeks  had  been  reje 
Supply  ( lommission  on  the  ground  fcha 
so  demanded.    The  company  argued  a 
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the  public  interest 
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on  the  ground  that  the  streams  proposed  to  be  appro- 
priated were  located  entirely  within  the  National  Forest 
reserves  and  that  the  state  authorities,  therefore,  had  qo 
voice  m  the  matter.  The  Secretary  of  Agriculture  in 
refusing  to  reconsider  his  decision  said: 

It  is  believed  that  better  results  can  be  secured  und^r 
existing  conditions  by  cooperative  a.-tio-n  between  the  state 
and  Federal  authorities  than  by  any  insistence  upon  strict 
legal  rights  on  behalf  of  either. 

Another  cooperative  agreement  has  been  made  between 
the  Department  of  Agriculture  ami  the  State  of  Oregon 
represented  by  the  State  Engineer.  This  is  framed  on 
lines  similar  to  those  of  the  agreement  with  the  State  of 
C  ahiornia.  and  provides  that  the  District  Forester  at  Port- 
land  and  the  State  Engineer  will  each  furnish  the  other 
with  data  and  cooperate  while  acting  upon  applications 
tor  power  permits  on  National  Forest  lands.  This  agree- 
ment was  consummated  in  May,  1915. 

It  is  anticipated  that  other 'states  having  laws  which 
permit  cooperation  as  outlined  above  will  see  the  advan- 
tages that  accrue  and  will  accordingly  enter  into  similar 
agreements. 


subi'c  o"f  a  f?l™*nc*»  for  B*«™  «„rk  wWe  recently  the 
York  Git v    V  ?    *    ,m0"g   the   PUbHc  authorities  of  New 

ror  subwav  1     If  bV  the  PubHc  Selvice  Commission 

tor  subway  or  other  rapid-transit  work  require  to  be  con 
sented  to  by  the  Board  of  Estimate,  which  makes  the  an 
Propria  ion  to  pay  for  the  contract.    Recently  when  several 
contracts  awarded  by  the  commission  came  before  the  board 

tionafr  the  :rnS'  ^  ^  made  th6  a>^'°P'-t>on  condi- 
tional on  the  elimination  of  a  clause  in  the  contract  author 
."ngr  the  chief  engineer  of  the  commission  to  fix  ei  her  unit" 
prices  or  a  lump  sum  for  incidental  or  extra  work  as  it  arose 
per  c  nt°r  ™*ement  for  extra  work  had  been  cost  plus  To 
per  cent.  This  arrangement  led  to  excessive  supervision  and 
accounting,  which  is  avoided  by  using  the  lump-sum  or  the 
umt-price  method  of  payment.  For  some  time  past  The  com! 
mission's  contracts  have  included  a  clause  mak  ng  the  lat  er 
methods  optional  as  alternatives  to  the  percentage  metho  1  ,  , 
the  board  has  hitherto  approved  such  contracts.    The  board  s 

ITtTZa^T^  f0,'med  SUbj>Ct  °f  a  court  actio- 
by  the  bidder  to  whom  a  contract  had  been  awarded  for  man- 
damus to  require  the  board  to  give  its  consent  and  make  the 
appropriation  without  qualification.  The  mandamus  was  is! 
sued  by  the  court,  and  the  board  then  consented  to  the  con- 
tract and  made  the  appropriation  without  condition.  No  ap- 
peal to  a  higher  court  was  taken,  because  the  board  did  not 
want  to  delay  subway  construction  work;  but  it  has  ma  le  the 
statement  that  it  does  not  accept  the  view  taken  by  the  judge 
who  issued  the  mandamus  and  will  carry  the  matter  before  a 
higher  court  on  a  subsequent  occasion. 
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Wid©  mimdl  D©©;p  Ctst 

Bolted  continuous  crossbracing  of  subway  excavation 
is  employed  by  the  Cranford  Co.  on  sections  1  and  1A 
of  the  Flatbush  Ave.  subway,  in  Brooklyn,  New  York 


for  diverging  subway  tracks  on  three  double-track  levels. 
In  the  upper  part  the  bents  are  spaced  10  ft.,  in  the 
lower  part  5  ft.  c.  to  c.  The  bents  of  the  lower  portion 
of  this  cut  are  not  in  the  same  vertical  plane  as  the  upper 
bents  because  of  interference  of  steelwork;  longitudinal 
timbers  of  the  same  lapped  construction  as  the  cross-struts 


FIG.  1.    GENERAL,  VIEW  OP  TOP  OF  DEEP  OPEN  CUT  AT  PROSPECT  PARK  PLAZA,  BROOKLYN 


City.  Each  crossbrace  is  built  up  of  6xl2's,  16  ft.  long, 
lapped  8  ft.  and  bolted  together,  forming  a  continuous 
12x12.  The  bolt  holes  are  located  by  templet,  so  that 
they  will  coincide,  no  matter  which  ends  are  lapped. 
This  means  rapid  timbering  and  avoidance  of  waste. 
The  crossbraces  are  posted  and  spread  as  shown  in  Fig.  2. 

The  illustrations  show  the  timbering  at  Prospect  Park 
Plaza,  where  the  excavation  reaches  a  maximum  width  of 
]00  ft.  and  a  greatest  depth  of  82  ft.,  providing  room 


Else- 


are  used  at  the  top  of  the  offsetting  to  bridge, 
where  on  the  line  the  bent  spacing  is  10  ft. 

John  C.  Sheridan,  Chief  Engineer  for  the  contractor, 
devised  the  bolted  timbering. 


■Surface  of  Ground 


May.  Width  =  100- 


F1G.  2. 


SHERIDAN'S  SCHEME  OF  TIMBERING;  BOTTOM" 
OF  80-FT.  CUT 


FIG.  3.    TIMBERING  FOR  THE  DEEP  OPEN  CUT 
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A  one-time  famous  horse-racing  track  at  Narragansett 
Park,  Cranston,  near  Providence,  R.  I.,  has  recently  been 
converted  into  an  automobile  racetrack  by  banking  the 
curves  and  covering  the  trackway  with  an  asphaltic- 
conerete  pavement.  The  track  is  owned  by  Frederick  E. 
Perkins,  President  of  the  Narragansett  Park  Speedway, 
Inc.,  who  has  personally  planned  and  supervised  all  the 
construction  work — with  no  little  pride  thai  he  has  done 
so  without  the  assistance  of  an  engineer. 

The  old  horse-racing  track  was  the  usual  one-mile  oval 
consisting  of  two  quarter-mile  straightaways  and  two 
quarter-mile  half-circle  arcs  of  420  ft.  radius.  The  track 
surface  was  hard-packed  loam  overlying  gravel,  which 
is  only  one  or  two  feet  below  surface  over  the  whole 
meadow  containing  the  track.  This  gives  good  natural 
subdraina^e,  so  that  the  only  additional  provision  for 
drainage  considered  necessary  was  the  sinking  of  shallow 
pits,  or  sumps,  at  intervals  around  the  inner  edge  of  the 
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FIGS.  1  AND  2.    CROSS -SECTIONS  OP  RACETRACK  ON 
CURVE  AND  ON  TANGENT 

track.  These  are  lined  with  dry  stone  walls  and  drain 
into  the  subsoil  gravel.  They  are  covered  with  substan- 
tial timbers. 

The  surface  of  the  old  track  was  thoroughly  rolled 
with  a  10-ton  steam  roller.  On  the  curves  the  roadbed 
bad  previously  been  banked  to  a  maximum  of  about  10 
ft.,  the  earth  being  placed  in  thin  layers  and  allowed  to 


settle  for  two  or  three  years  before  the 
((instructed.  On  lop  of  the  compacted  t 
old  track  a  4i/>-in.  asphaltic-concrete  pave 
in  two  courses,  the  bottom  course  of  3  in 
to  conform  approximately  to  the  well-k 
specifications,  while  the  top  course  is  pract 
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FIG.  3.     NARRAGANSETT  ASPHALT  MOTOR  RACETRACK 


PIG.  i.    TANGENT  ON  MOTOR  RACETRACK 

asphalt  mixture.  The  pavement  is  fib'  ft.  wide,  not  in- 
cluding the  10-ft.  to  1-1  -ft.  apron  inside  the  racing  line; 
the  total  paved  width  thus  is  7(!  to  80  ft. 

The  alignment  of  the  old  track  was  not  materially 
changed.  The  measured  one-mile  racing  line  is  from 
10  (on  tangents)  to  14  ft.  (center  of  curve)  inside  the 
inner  edge  of  the  pavement  aprons.  There  are  no 
easement  curves  between  the  tangents  and  the  curves,  as 
this  would  have  required  a  redesign  of  the  old  track. 
An  approximate  cross-section  of  the  curves  is  shown  in 
Fig.  1.  To  attain  the  maximum  superelevation  of  about 
10  ft.,  the  P.C.  of  the  curve  of  the  outside  edge  of 


.  5.     CONSTRUCTION  PLANT,  NARRAGANSETT  PARK  AUTOMOBILE  RACETRACK,  CRANSTON,  R.  I. 
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FIG.  6.    ROLLING  ACROSS  THE  TRACK  ON  A  31%  GRADE  WITH  SPECIAL  STEAM  ROLLERS 


the  track  is  placed  at  half  the  full  superelevation,  which 
is  attained  at  a  point  100  ft.  beyond  the  P.O.  From 
the  P.O.  to  the  level  of  the  straightaway  150  ft.  intervenes. 
Fig.  2  is  a  cross-section  on  the  straightaway.  The 
dished  surface  on  the  curves  was  obtained  by  eye,  no 
templets  being  used. 

For  use  in  building  the  pavement,  Mr.  Perkins  pur- 
chased one  of  the  largest-size  Cummer  portable  asphalt 
plants,  a  10-ton  3-wheel  steam  roller,  two  6V2-ton  tandem 
steam  rollers,  crushers,  screens  and  bins  and  all  other 
necessary  paving  equipment.  He  hired  his  own  employees 
and  personally  superintended  the  work.  Local  stone  and 
gravel  were  largely  used,  although  imported  sand  and 
traprock  were  used  to  some  extent.  Work  was  begun 
in  April  and  the  pavement  was  completed  in  July  at 
an  approximate  cost  of  $200,000.  The  tandem  rollers 
had  to  be  especially  designed  and  built  (Buffalo  Steam 
Roller  Co.)  to  permit  their  rolling  the  track  banking, 
the  upper  half  of  which  is  on  about  a  31  per  cent,  grade. 
The  difference  between  these  rollers  and  the  standard 
Buffalo-Pitts  tandem  rollers  is  said  to  be  not  only  in 
the  gear  ratios,  but  in  the  boiler,  which  is  designed  for 
a  higher  pressure  than  standard. 

Both  edges  of  the  track  are  lined  with  substantial 
posts  spaced  3  It.  c.  to  c,  to  which  are  spiked  two  rows 
of  25-lb.  steel  railway  rails.  This  railing  is  intended 
to  he  strong  enough  to  deflect  a  runaway  car  back  upon 
the  track. 

m 

In  1912  the  state  legislature  of  Rhode  Island  passed  a 
law  which  put  all  bridges  and  culverts  on  roads  which  had 
in  any  way  been  improved  by  the  state  in  the  hands  of  the 
state  highway  department  for  maintenance  and  repair. 
In  this  way  the  perpetual  care  of  about  156  bridges  of 
various  types  was  suddenly  thrust  upon  a  small  engineer- 
ing staff  already  with  plenty  of  work  to  do.  The  bridges 
had  been  built  at  various  times  by  the  different  county, 
town  and  city  authorities  and  in  many  cases  no  record 
plans  were  available  for  filing  with  the  state  highway 
department. 


To  become  better  acquainted  with  the  details  of  their 
legacy  the  following  scheme  was  devised  by  the  highway 
department  engineers.  Each  bridge  was  inspected  and 
measured  by  an  engineer,  and  notes  were  made  under  the 
following  heads:  Name,  location,  type,  causeway,  sub- 
structure; abutments,  piers,  piling,  wing  walls,  super- 
structure; trusses,  lateral  systems,  bearing  on  abutments, 
floor-beams,  stringers,  roadway,  sidewalks,  railing,  paint; 
general  remarks;  recommendations;  notes.  Two  photo- 
graphs, side  and  end  elevations,  were  taken  of  each  bridge 
with  a  3 A  'Kodak.  All  this  was  accomplished  by  one  man 
in  about  30  days. 

From  the  inspection  report,  index  cards  4x6  in.  (Fig. 
1  )  were  compiled  giving  all  the  essential  descriptive  data 
on  each  bridge.  In  the  filing  number  the  first  letter  of 
the  name  of  the  county  in  which  the  bridge  is  located  is 
used,  together  with  the  numerals  of  a  serial  number  which 
runs  from  1  to  156  for  the  entire  state.  A  road  map  with 
the  numbers  of  the  bridges  lettered  on  at  the  bridge  site 
furnishes  a  ready  means  of  locating  any  bridge.  With  the 
first  a  second  4x6  card  is  kept,  carrying  a  record  of  the 


B-ll 


HAMILTON  AVE.  BRIDGE 


Location  Wickford  (Boston  Neck  Road) 

Type  Pratt  Steel  Truss — pin-connected 

No.  of  Spans  1 

Date  Built  Built  by  Town 


Overall  Length  104  ft. 

Clear  Span  101  ft. 

Headrccm  2l,  ft. 

Bridges  Fieldbook  No.  213 

Reports  and  Data 
Road  F.  B.  No.  417 
Plans 


Width  33  ft.       T.  W.   .  .20  ft. 

Causeways  

Head  walls  

Plans  Pll 

Sta.  950  N.  K.  190S,  Sec.  1 


FIG 


1.    RECORD  CARD  OF  BRIDGE  DATA;  RHODE  ISLAND  STATE 
HIGHWAY  DEPARTMENT 
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HAMILTON  AVE.  BRIDGE— MAINTENANCE 


1912  Lumber  and  repairs   $120. 95 

Painting   273.74  $400. H9 

1914  General  repairs  to  sidewalk  ,   11.82  $412.51 


FIG. 2.  RECORD  CARD  OF  BRIDGE  MAINTENANCE;  RHODE  ISLAND 
STATE  HIGHWAY  DEPARTMENT 
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PIGS.  3  AND  4.    PHOTOGRAPHIC  RECORD  OP  STATE  HIGHWAY  BRIDGES,  RHODE  ISLAND 


repairs  to  each  bridge  (Fig.  2).  The  two  3y4x5y2-m. 
photographs  are  mounted  on  4x6-in.  index  cards  (Figs. 
4  and  5)  and  filed  with  the  cards  shown  in  Figs.  1  and  2. 

As  fast  as  they  can  be  prepared,  record  plans  of  all 
the  bridges  are  made  from  the  field  measurements.  How- 
ever, it  is  stated  that  the  index  cards  and  photographs  af- 
ford a  quick  acquaintance  with  all  the  essential  details  of 
each  bridge  and  its  surroundings  and  have  greatly  facili- 
tated the  scheme  for  maintenance  and  repairs. 

When  repairs  are  made  the  foreman  or  assistant  engi- 
neer in  charge  fills  out  weekly  reports,  8%xll  in.,  which 
give  the  cost  of  labor  and  materials  (differentiated). 
These  are  filed  in  the  highway  department  office  in  a  loose- 
leaf  binder,  under  the  bridge  number,  and  the  annual 
summaries  only  are  transferred  to  the  index  card.  In  the 
same  binder  are  kept  the  originals  of  the  inspection 
reports. 

Besides  the  file  of  cards  of  bridge  descriptions  and  re- 
pairs, which  are  arranged  consecutively  by  number,  a 
separate  card  file  is  kept,  arranged  by  names  of  towns 
alphabetiealbv,  under  the  name  of  each  town  being  a  list 
of  the  bridges  in  the  town  and  their  numbers.  Another 


card  file  is  kept  of  the  bridge  material  on  hand  at  differ- 
ent points. 

The  Chief  Engineer  of  the  Rhode  island  State  Board  of 
Public  Roads  is  Irving  W.  Patterson  and  the  Assistant 
Engineer  in  charge  of  bridge  inspection  is  J.  V.  Kei'.y. 


h>w  lDm,sr  ILss.Ibos'p  St.  ILo^aas 

The  adoption  of  the  day-labor  system  for  the  construc- 
tion of  the  east,  or  Illinois,  approach  to  the  new  Municipal 
Bridge  over  the  Mississippi  River  at  St.  Louis,  Mo.,  was 
noted  in  our  issue  of  May  13,  1915,  and  the  organization 
under  this  system  is  shown  by  the  accompanying  draw- 
ing.   Clinton  H.  Fisk  is  Chief'  Engineer. 

The  railway  approach  will  be  2.3  mi.  long,  and  the  high- 
way approach  0.7  mi.  The  structure  will  include  24,000 
tons  of  steel  and  35,000  eu.yd.  of  concrete.  Boiler,  Hodge 
&  Baird,  of  New  York,  are  the  consulting  engineers ;  Bren- 
neke  &  Fay,  of  St.  Louis,  act  as  the  resident  engineers. 
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Continuing  the  previous  discussion  in  Engineering 
News  concerning  the  admissibility  of  rivets  for  service 
in  tension,  V.  H.  Poss1  describes  how  rivets  showed  their 
superiority  over  bolts  in  the  San  Francisco  earthquake 
and  fire  of  1906.  In  those  steel-frame  buildings  that 
collapsed  in  whole  or  in  part,  he  observed  that  bolted 
field-connections  had  almost  invariably  given  way  by  the 
bolts  breaking  off;  in  all-riveted  work,  on  the  other  hand, 
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in  nearly  all  riveted  work,  but  especially  in  the  cover-plate 
riveting  of  girder  flanges,  William  Vetter2  points  out.  The 
shear  between  plates  is  resisted  by  friction  and  not  by 
rivet  bending,  and  this  plate  friction  is  produced  wholly 
by  the  tension  in  the  rivet.  If  it  is  not  good  practice  to 
depend  on  this  tension,  a  new  design  for  girder  flanges  is 
necessary,  in  which  no  rivet  shall  pass  through  more 
than  two  thicknesses  of  metal. 

m. 

A.  Sp©<cas\l  inlolsttaiafl  J©Ib 

Two  plate-girders  100  ft.  long  had  to  be  set  for  track 
elevation  over  the  elevated-railway  structure  at  53d  St. 
on  the  Ninth  Ave.  line,  New  York  City,  a  short  time  ago. 
Inasmuch  as  the  operation  was  bound  to  interrupt  traffic, 
it  had  to  be  done  in  the  shortest  possible  time.  The 
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"HUMP"  TRACK  AT  53RD  ST.  TURNOUT,  NINTH  AVE.  ELEVATED,  NEW  YORK  CITY 

h.  Inc.,  laid  out  their  plant  with 


the  connection  angles  tore  apart  at  the  root,  leaving  each 
leg  fast  to  the  member  to  which  it  was  riveted.  This 
occurrence  furnishes  good  testimony  in  favor  of  rivets 
in  tension. 

Using  rivets  in  tension  for  wind-bracing  connections 
is  sound  practice,  Mr.  Poss  believes;  but  where  load  is 
carried  directly,  whether  dead-  or  live-load,  and  failure 
would  result  in  serious  damage,  neither  rivets  nor  bolts 
in  tension  can  be  considered  reliable. 

As  to  the  harmful  effect  of  initial  tension  in  rivets,  he 
shows  by  an  example  that  its  influence 
is  usually  small.  If  the  compressed 
area  of  plate  under  the  rivet  is  four 
times  the  sectional  area,  of  the  rivet 
shank  [this  seems  a  conservative  as- 
sumption— Editor  | ,  then  an  initial 
stress  of  12,0.00  lb.  per  sq.in.  in  the 
rivet  gives  a  compression  of  3,000  lb. 
per  sq.in.  in  the  plate.  W  hen  tensile 
load  comes  on  the  rivet,  it  is  resisted 
partly  by  further  stretch  of  the  rivet, 
but  more  by  the  relief  of  compression  in 
the  plate.  The  plate  compression  is 
entirely  relieved  by  the  time  the  rivet 
tension  has  increased  to  15,000  lb.  per 
sq.in.,  at  which  stage,  therefore,  the 
initial  stress  loses  all  its  influence. 
Tension   in   rivets  is  actually  utilized 


contractors,  Terry  &  Tei 
this  end  in  view. 

A  7.ri-ton  steel  derrick  was  used  to  do  the  lifting.  A 
signal-tower  projection  of  the  elevated  structure  limited 
the  location  in  a  rather  awkward  way,  as  the  plan  in  Fig. 
1  shows.  To  reach  the  final  position  of  the  girders  the  der- 
rick had  to  be  placed  practical ly  at  the  level  of  the  elevated 
structure,  about  20  ft.  above  street.  This  meant  sup- 
porting the  mast  and  stiff-legs  on  towers. 


-Civil  Engineer,  24 C»:i  Marion  IU  ,  Fordham,  New  York  City. 
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Fig.  2  shows  in  sketch  form  the 

construction  of  the  towers.    For  taking 

the  uplift  on  the  stiff-legs  these  towers 

were  filled  with  sand,  the  weight  of 

which  was  taken  by  an  anchor  rope 

carried  down  from  the  two  I-beams 

capping  the  tower  to  a  platform  in 

the  bottom. 
The  long  girders  make  a  crossing  of 

the  raised  middle  express  track  over 

a  turnout  of  the  local  track  (to  the 

Sixth  Ave.  line)  ;  they  are  located  as 

shown  in  Fig.  1.    Each  girder  weighs 

27  tons.    They  were  brought  by  team 

to  the  site  ami  stored  in  the  street  just 

north  of  the  derrick.    In  this  position 

the  derrick  had  to  reach  some  05  ft. 

in  making  the  lift,  hut  in  a  position 

where  the  uplift  on  the  west  stiff-leg 

was  very  slight.  The  girder  was  hoisted 

and  the  boom  topped  in,  swinging  out 

only  enough  to  allow  the  girder  to 

dear  the  mast.    After  getting  above 

the  level  of  the  elevated  structure,  it 

was  moved  directly  south  by  a  com- 
bination   of    topping    and  swinging 

movements  and  set  in  place  on  the 

permanent   supporting  bents  already 

erected.    As  soon  as  it  was  held  by  a 

few  holts,  the  operation  of  trains  past 
the  point  of  working  could  be  resumed. 

In  setting  the  first  of  the  two  gir- 
ders, train  operation  was  stopped  only  12  min. 
second  girder  required  22  min.  interruption. 

The  derrick  had  36-ft.  mast  and  70-ft.  boom,  of  struc- 
tural steel  with  steel  fittings.  This  derrick,  if  properly  an- 
chored, is  capable  of  lifting  its  capacity  at  a  reach  of 
10  ft.  It  has  no  bullwheel,  but  was  swung  by  side  lines 
from  the  end  of  the  boom,  going  to  the  engine  by  way  of 
lead-blocks.    Tag-line  tackle  was  also  used. 

While  the  hoist  was  not  very  heavy,  the  awkwardness  of 
the  location  and  the  necessity  of  doing  the  job  rapidly  and 
with  certainty  made  it  an  unusual  and  rather  anxious 
piece  of  work.  All  persons  concerned  were  gratified  at  the 
speed  of  working  realized.  Holton  D.  Robinson  was  en- 
gineer for  the  contractors  and  W.  R.  Coppage  was  super- 
intendent. The  work  was  done  for  the  Interborough 
Rapid  Transit  Co.,  George  H.  Pegram,  Chief  Engineer. 


FIG.  3.    HOISTING  SECOND  100-FT.  GIRDER  AT  53RD  ST. 


The 


WEIR  AND  SURVEYING  PARTY  IN  BURMA 


Engineering,  wherever  it  may  be,  employs  much  the 
same  methods.  The  accompanying  view  will  present  a 
familiar  appearance  to  many  civil  engineers.  Take  away 
the  banana  trees  and  the  bamboo,  and  it  could  well 
serve  for  similar  operation  of  stream  measurement  in 
most  any  temperate  country.  Yet  the  original  photograph 
was  taken  far  in  the  interior  of  Burma,  where  few  engi- 
neers have  penetrated  before. 

The  weir  shown  is  the  standard  contracted  weir,  and 
the  water  quantities  were  computed  by  the  Francis 
formula. 

The  lumber  used  in  the  weir  was  teakwood,  freshly 
cut.  Teakwood,  when  freshly  cut,  has  a  strong,  not 
unpleasant,  pungent  odor  which  rather  effectually  drives 
away  mosquitoes  and  gnats — a  welcome  relief  to  the 
European. 

The  young  man  by  the  level  is  not  the  engineer, 
but  the  engineer's  muscles,  his  duty  being  to  carry  the 
instrument  and  set  it  up,  leaving  only  the  centering  and 
final  leveling  up  (and  of  course  the  reading  of  angles)  to 
be  done  by  the  engineer. 

The  rodman,  a  dignified,  turbaned  Hindu,  in  his  slow- 
way  was  rather  an  efficient  workman  and  performed  his 
duties  creditably. 

It  has  been  my  observation  that  an  unskilled  laborer 
is  the  same  as  any  other  form  of  engine,  and  like 
any  other  heat  engine  can  only  perform  as  much  work 
as  the  fuel  it  consumes.  The  Hindu  is  a  notoriously 
light  feeder,  and  most  of  his  foods  are  low  in  calorific 
value;  consequently  he  is  not  strong  in  energy. — J.  D. 
Swaren,  Hayward,  Calif. 
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Smooth-Break  Blasting'  of  underwater  concrete  pillars  was 
recently  accomplished  by  one  Bolger,  a  South  Carolina  blaster, 
according  to  the  October  issue  of  the  "Du  Pont  Magazine" 
(house  organ  of  the  Du  Pont  powder  company).  Some  3-ft. 
iron-incased  concrete  pillars,  24  ft.  long,  S  ft.  under  water 
and  S  ft.  in  mud  and  sand,  were  to  be  cut  down  level  with 
the  mud  bottom.  The  first  attempt  was  by  shooting  holes 
drilled  in  three  sides,  but  this  gave  a  jagged  surface.  Then 
a  cloth  pocket  about  2  in.  wide  was  filled  with  dynamite  and 
wrapped  around  the  column  at  the  proper  level.  After  the 
charge  was  fired  the  break  was  found  as  clean  as  though 
the  concrete  had  been  sawn. 

Long  Lines  in  Triangulation — The  longest  line  in  the  United 
States  Coast  and  Geodetic  Survey  triangulation  is  that  from 
Toiyabe  Dome,  Nev.,  to  Ragged  Peak,  Nev„  about  227  mi.  This 
was  observed  only  in  one  direction.  The  line  from  Mount 
Shasta,  Calif.,  to  Mount  Helena,  Calif.,  is  192  mi.  in  length, 
and  that  from  Mount  Ellen,  Utah,  to  Mount  Uncompahgre, 
Colo.,  is  183  mi.  The  triangle  formed  by  Wheeler  Peak,  Nev., 
Mount  Nebo,  Utah,  and  Pilot  Peak,  Nev.,  has  sides  of  148, 
148,  and  141  mi.,  respectively. — August  "Bulletin"  of  the  U.  S. 
Coast  and  Geodetic  Survey. 

A  Locomotive  Crane  for  Ditch  K.veavation,  mounted  on  a 
steel  scow  instead  of  on  wheels,  is  proving  economical  in 
cleaning  out  the  ditches  which  take  care  of  waste  water  from 
the  higher  levels  on  the  Minidoka  irrigation  project  in  Idaho. 
The  Brownhoist  crane  is  operated  by  a  40-hp.  White  gaso- 
line engine,  with  an  electric  self-starter.  It  is  equipped  with 
a  33-ft.  variable-radius  boom  and  %-cu.yd.  Brownhoist  bucket. 
The  barge  is  constructed  of  steel  plates  and  angles,  and  so 
built  that  it  can  easily  be  knocked  down  for  removal  to  other 
points.  A  hand-operated  pump  is  carried  for  emergencies. 
An  electric-lighting  system  with  two  large  lamps  and  re- 
flectors has  been  installed  to  provide  light  for  night  operation. 
The  barge  and  crane  are  designed  to  operate  in  3  ft.  or  more 
of  water,  without  spuds.  The  center  of  gravity  is  very  low 
and  the  rotating  parts  are  balanced.  The  crane  has  been  in 
operation  several  months  and  it  has  been  proved  that  it  will 
work  in  less  than  3  ft.  of  water.  It  is  propelled  along  the 
ditch  by  means  of  hand  crabs,  one  in  each  end  of  the  barge. 
The  rope  leading  from  the  crab  is  fastened  at  some  con- 
venient place  along  the  bank  and  the  barge  is  pulled  ahead 
a  few  feet  to  the  next  digging.  It  requires  three  men  for  the 
two  shifts,  one  operator  for  the  day  and  one  for  the  night, 
and  a  helper  during  the  day.  The  silt  is  dug  from  the  bottom 
of  the  ditch  and  deposited  on  the  bank.  P.  N.  Cronholn, 
Rupert,  Idaho,  is  superintendent  of  construction  for  the 
United  States  Reclamation  Service. 


Cube  Granite-Blocks  for  Driveway  Floors  are  being  tried 
in  the  new  American  Express  Co.  and  Mail  Service  buildings 
of  the  Grand  Central  Terminal  improvement,  at  45th  St.,  46th 
St.  and  Lexington  Ave.,  New  York  City.  Owing  to  the  lack 
of  available  depth,  full-size  granite  paving  blocks  were  out 
of  the  question,  yet  on  account  of  the  concentrated  traffic  of 
heavy  mail  and  express  trucks  a  granite  wearing  surface 
was  deemed  essential.     The  blocks  used  are  3-in.  cubes  of 
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"DURAX"   GRANITE-BLOCK   PAVEMENT;   DRIVEWAY  OF 
MAIL  SERVICE  BUILDING,   GRAND  CENTRAL 
TERMINAL,  NEW  YORK  CITY 

Salisbury,  N.  C,  granite  known  by  the  trade  name  of  Durax. 
Under  the  blocks  is  a  12-in.  concrete  floor,  on  which  the  blocks 
are  bedded  in  a  1:2  mortar  bed  from  V2  to  1  in.  thick.  After 
laying,  the  blocks  were  rolled  with  a  7-ton  tandem  roller. 
The  joints  were  swept  half  full  of  pea  stone  and  poured  full 
with  asphaltic  cement.  Although  the  driveways  are  only 
144x40  ft.  these  pavements  are  notable  experiments  in  testing 
the  durability  of  small-cube  granite-block  pavements  under 
heavy  and  dense  traffic  conditions.  They  will  also  be  interest- 
ing in  throwing  light  on  the  question  of  the  durability  of 
mortar  beds  for  granite  block  pavements  under  such  traffic 
conditions — a  point  now  being  much  discussed.  The  pave- 
ments were  laid  by  the  Metropolitan  Paving  Co.,  New  York 
City,  which  has  secured  the  rights  to  manufacture  and  lay 
Durax  pavements  in  this  country. 

Accumulation  of  Silt  in  Lake  McMillan  on  the  United  States 
Reclamation  project  at  Carlsbad,  N.  M.,  has  reduced  the  capac- 
ity of  the  lake  about  26'/,  in  a  period  of  11%  years,  according 
to  measurements  recently  made. 


USING  A  FLOAT  INC   LOCOMOTIVE  CRANE  FOR   DITCH  EXCAVATION 
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Color  Ie&  EH^dls's^iaM©  Tests 

New  advances  in  hydraulic  engineering  having  the 
interest  and  service  possessed  by  one  shown  in  this  issue 
are  so  infrequent  that  they  compel  unusual  attention. 
The  use  of  dissolved  coloring  matter  in  determining  flow 
through  long  penstocks  and  hydraulic  turbines  is  dis- 
tinctly an  addition  to  the  methods  previously  available, 
though  it  is  perhaps  essentially  a  development  of  the  old 
float  scheme  of  gaging  stream  flow. 

No  little  credit  is  due  Mr.  Johnson  and  his  associates 
for  developing  this  test  into  one  of  accuracy  and  simplic- 
ity. With  this  development  disclosed  so  fully  as  in  Mr. 
Taylor's  article,  little  more  than  some  accumulated  ex- 
perience is  needed  by  any  engineer  who  desires  to  use 
this  novel  plan. 

The  color  test  as  so  far  worked  out  is  of  greatest  appli- 
cation with  fairly  long  pipe  lines  where  any  slight  errors 
of  introduction  of  and  observation  at  exit  are  swallowed 
up  by  a  long  elapsed  time  of  transit.  Future  use  of  the 
method  will  show  how  far  Mr.  Johnson's  empirical  rule 
holds  for  relation  between  initial,  final  and  mean  time  of 
transit;  then  we  may  see  if  the  true  mean  velocity  is  ever 
less  than  that  observed  in  color  runs — as  might  possibly 
be  the  case  with  a  very  large  conduit  of  limited  length 
and  using  a  single  midstream  injection  point.  This  test 
holds  out  interesting  possibilities  for  determining  flow 
in  canals  and  possibly  in  some  rivers,  though  a  vast 
amount  of  development  work  is  essential  in  securing 
proper  injection  of  the  color  and  in  determining  what 
constitutes  the  indication  of  mean  velocity. 


The  huge  sums  of  money  that  are  being  "saved"  for 
New  York  City  every  day  by  proposed  wholesale  dis- 
charges of  engineers  in  the  city  service  and  by  the  re- 
ductions of  the  salaries  of  such  engineers  as  would  be 
left  is  more  creditable  to  the  imagination  than  to  the 
intelligence  of  the  proponents.  Here  is  an  example — 
both  of  the  "saving"  and  raving: 

New  York  City  is  being  bankrupted  by  its  engineers.  It 
has  just  been  brought  out  that  the  salaries  of  the  engineers 
of  the  Public  Service  Commission  amount  to  $2,300,000  an- 
nually. There  are  so  many  useless  engineers  on  the  payrolls 
in  other  departments  that  they  are  constantly  devising  means 
of  spending  the  city's  money  in  order  to  show  some  excuse 
for  their  jobs.  The  result  is  an  unending  series  of  sewer 
repairs,  new  sewers,  changes  of  grades  and  widths  of  streets, 
new  streets,  and  new  improvements  of  all  kinds.  It  is 
rumored  that  the  engineers  of  the  Water  Board  are  now  busy 
making  surveys  and  borings  for  a  $50,000,000  addition  to  the 
Catskill  aqueduct.  If  two-thirds  of  the  engineers  on  the 
payroll  were  discharged,  the  saving  to  the  city  and  the  tax- 
payers would  immediately  amount  to  millions  of  dollars. 

Such  talk  almost  answers  itself.  Some  people,  how- 
ever, may  not  know  that  New  York  is  building  a  vast 
rapid-transit  subway  system,  the  cost  of  which  will  run 
into  the  hundreds  of  millions,  and  those  who  do  know 


it  may  not  realize  the  number  and  complexity  of  the 
engineering  problems  that  arise  from  such  an  immense- 
task  carried  on  in  and  beneath  the  streets  of  a  great  city. 
The  subway,  the  new  Catskill  water-supply  and  many 
lesser  works  of  large  importance  in  the  aggregate  de- 
mand a  good-sized  army  of  competent  engineers,  many 
of  whom  must  be  paid  large  salaries. 

If  events  prove  that  the  present  and  earlier  city  ad- 
ministrations have  entered  upon  more  extensive  public 
improvements  than  the  taxpayers  are  willing  to  stand  for, 
after  real  extravagance  and  waste  have  been  cut  down, 
then  of  course  the  engineers  in  the  employ  of  New  York 
City  will  stand  up  like  men,  as  engineers  always  do, 
and  take  their  fair  share  of  the  burden  of  readjustment. 
When  it  comes  to  being  treated  like  old-time  Harlem 
goats  or  "houn'  dogs,"  that  will  be  another  matter,  but 
until  those  in  authority  join  in  such  irresponsible  clamor 
as  is  now  going  on,  the  municipal  engineers  of  New 
York  will  do  best  to  continue  to  maintain  a  dignified 
silence. 


9  Bids  ©sa  Tlheir  C 
Plants  Declared  HM©g°svl 

Asking  contractors  to  furnish  and  bid  on  their  plans 
is  far  too  common.  What  appears  to  be  a  flagrant  case 
of  this  kind  has  occurred  at  Seattle,  Wash.,  but  thanks 
to  a  clear-headed  and  courageous  corporation  counsel, 
a  farcical  proceeding  that  might  have  added  difficulty  to 
difficulty  has  probably  been  averted. 

The  Seattle  incident  is  connected  with  proposed  meas- 
ures to  stop  leakage  from  the  Cedar  Lake  reservoir.  (See 
Engineering  News,  Jan.  21,  1915.)  James  E.  Bradford, 
Corporation  Counsel  of  Seattle,  was  asked  to  pass  upon 
the  legality  of  the  following  provisions  from  an  invitation 
for  bids : 

The  method  of  treating  the  reservoir  basin  to  reduce  loss 
of  water  by  percolation  therefrom  will  not  be  specified  by  the 
City  of  Seattle.  Contractors  are  invited  to  examine  the  site 
of  the  reservoir  and  submit  their  own  proposals  for  reducing 
the  loss  of  water. 

Mr.  Bradford  first  points  out  that  the  city  charter 
(Art.  VIII,  Sec.  14)  distinctly  provides  that  all  con- 
tracts for  public  improvements  must  be  let  "to  the  lowest 
bidder"  after  public  advertisement  for  at  least  ten  days, 
during  which  time  "plans  and  specifications"  for  the 
proposed  work  must  "be  on  file"  and  subject  to  in- 
spection. This  language,  the  corporation  counsel  rightly 
says,  is  so  plain  as  not  to  be  "even  open  to  construction." 

To  remove  any  lingering  doubts  as  to  whether  the 
charter  provision  is  legally  sound  Mr.  Bradford  cites 
some  telling  sentences  from  Coshert  vs.  Seattle  (57  Wash., 
p.  649-51),  in  which  the  court  declared  that  this  very 
provision  of  the  Seattle  charter  was  designed  to  prevent 
"favoritism,  fraud  and  extravagance"  by  making  "in- 
telligent competition"  possible  and  by  affording  a  basis 
"for  ascertaining  who  in  fact  was  the  lowest  bidder." 
That  the  Washington  court  was  not  alone  in  this  opin- 
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ion  was  shown  by  citing  People  vs.  Commissioners  of 
Buffalo  County  (4  Neb.,  150),  in  which  the  court  ruled 
that  county  commissioners  could  not  contract  for  a  bridge 
•"when  the  only  competitive  bidding  was  upon  plans  fur- 
nished by  the  respective  bidders.''  In  line  with  both 
these  decisions  is  Dillon's  "Municipal  Corporations"  ( Sec. 
807 ) . 

The  case  against  inviting  contractors  to  bid  on  their 
own  plan  is  made  all  the  stronger  at  Seattle  by  the 
charter  provision  that  the  hoard  of  public  works  cannot 
pass  upon  who  submits  the  best  but  only  upon  who  sub- 
mits the  lowest  bid.  Where  each  contractor  submits  his 
own  plan  there  might  be  as  many  plans  as  bids,  no  two 
upon  the  same  basis,  making  it  impossible  to  say  which 
bid  was  the  lowest. 

To  drive  the  argument  home  Mr.  Bradford  passes  from 
charter  provisions,  court  decisions  and  expert  legal  opin- 
ion to  a  common-sense  statement  of  the  case,  the  gist  of 
which  is  that  since  sooner  or  later  the  city  authorities 
must  decide  upon  some  plan  for  stopping  the  leaks  they 
might  as  well  do  so  at  once,  "without  fear  or  favor." 

As  nearly  as  can  be  judged  from  across  the  continent, 
but  in  the  light  of  evidence  from  other  and  apparently 
similar  cases,  the  Seattle  authorities  sadly  confused  two 
things  that  should  have  been  kept  separate — the  selec- 
tion of  a  method  of  stopping  the  leaks  and  of  a  contractor 
to  execute  the  plan  selected. 

If  the  authorities  desired  a  competition  on  plans, 
why  did  they  not  confine  their  request  for  bids  to  plans 
alone  ?  A  plan  selected,  real  competition  could,  then  be 
secured  for  its  execution  and  all  the  bids  would  have  been 
on  a  strictly  competitive  basis.  But  even  this  course 
would  not  warrant  placing  elsewhere  than  upon  an  engi- 
neer the  main  reliance  for  selecting  a  plan  and  awarding 
a  contract  for  stopping  the  leaks  from  the  reservoir. 
There  are  strong  indications  that  Seattle  and  some  other 
Pacific  Coast  cities  have  been  governed  too  much  of  late 
by  laymen  who  put  a  higher  estimate  on  their  own  opin- 
ions in  engineering  matters  than  upon  the  judgment  of 
engineers. 

IL©a.^©s  dirndl  St<DS3siffi°Sew©iP  Unlets 

Unless  storm-sewer  inlets  in  tree-lined  streets  are  prop- 
erly designed,  leaves  may  be  thrown  down  by  a  heavy  storm 
and  the  street  drainage  system  go  out  of  commission  un- 
der the  influence  of  a  narcotic  of  leaves,  sticks  and  mud. 
Just  such  a  condition  as  this  occurred  during  and  just 
subsequent  to  a  rain  and  hailstorm  in  Jackson,  Mich.,  in 
August.  This  was  the  third  storm  of  the  sort  to  occur 
there  this  summer,  and  each  time  the  same  street  was 
flooded  by  the  stopping-up  of  sewer-inlet  gratings.  H.  K. 
Higgins,  of  Jackson,  Mich.,  writes  as  follows : 

These  three  storms  show  a  marked  phenomenon  which  the 
writer  has  frequently  observed  elsewhere — it  is  not  the  pre- 
cipitation per  se  that  causes  flooding  or  measures  its  damage, 
but  rather  the  uncleanliness  of  streets  and  water  courses. 
In  the  third  storm  there  was,  nearly  at  the  time  of  maximum 
precipitation  (0.8  in.  in  15  min.).  a  heavy  hail  with  stones 
measuring  iy2xlV2xl  in.  The  hail  cut  the  foliage  from  trees 
and  the  leaves  clogged  the  catch-basin  inlets,  which  have 
holes  2y2  in.  square  and  a  slot  about  21x4  in.  (the  Hall  inlet). 
The  water  rose  after  the  rain  had  practically  ceased,  flooding 
the  street,  which  was  being  paved. 

There  are  many  designs  of  sewer-inlet  protection.  Which 
to  choose  depends  upon  a  variety  of  local  conditions,  all 
of  which  should  be  given  careful  study.    The  Jackson  inci- 


dent shows  what  may  happen  with  closely  grated  openings 
in  tree-lined  streets.  But  if  the  openings  had  not  been 
closely  grated  it  is  conceivable  that  the  sewers,  at  the 
time  of  this  or  a  subsequent  storm,  would  have  been 
clogged  by  leaves  and  associated  material  and  the  streets 
flooded  just  as  badly.  It  is  the  duty  of  the  engineer  to 
guard  against  either  contingency  as  fully  as  is  possible 
within  the  funds  at  his  command.  Beyond  that,  he 
must  try  to  select  the  lesser  of  two  evils. 

Small  Sthp©©tt  Cs\.:ps  T©  Coram-pett© 
wa&Ih.  Ja&Eaoy  B-oass©© 

The  competition  of  the  jitney  bus  continues  to  be  the 
most  actively  discussed  subject  in  street-railway  circles 
from  ocean  to  ocean.  It  may  well  be  so,  for  the  alarming 
decrease  reported  in  the  earnings  of  some  roads  means 
either  a  remedy  or  a  receivership.  In  the  last  six 
months  many  investigations  of  the  situation  all  over  the 
country  have  been  made  and  the  results  generally  agree 
on  three  points:  (1)  The  jitney  movement  has  popular 
approval  in  most  cases — in  spite  of  broken-down  and 
overcrowded  vehicles — and  severe  restrictive  ordinances  do 
not  have  universal  approval;  (2)  the  business  tends  to 
limit  itself  through  the  narrow  margin  of  profit  secured 
even  by  free-lance  owner-drivers  who  do  their  own  re- 
pairing; (3)  the  impossibility  of  running  nickel  busses 
where  licenses,  liability  bonds  and  police  oversight  are 
imposed  to  protect  the  public  as  fully  as  is  done  against 
the  hazards  of  street-railway  transportation. 

The  small  net  earnings  won  by  jitney  owners  constantly 
eliminate  many  vehicles,  but  so  far  there  has  seemed  to 
be  a  good  supply  of  venturesome  spirits  each  with  his 
necessary  one  or  two  hundred  dollars.  Evidently  the 
street  railways  cannot  safely  rely  on  the  movement's  dying 
by  starvation.  The  popularity  of  the  jitneys  and  fre- 
quent public  disapproval  of  severe  ordinance  restrictions 
make  the  hope  of  legislating  the  movement  out  of  exist- 
ence a  precarious  one. 

Naturally,  then,  the  street  railways  are  looking  for 
ways  of  meeting  their  new  competitor  with  more  popular 
and  cheaper  service.  The  scheme  most  talked  of  now  is 
that  of  replacing  the  very  heavy  cars  which  have  come 
into  vogue  with  very  light  and  small  one-man  types. 
This  would  give  the  more  frequent  service,  fewer  stops 
and  quicker  runs  which  seem  to  keep  the  jitneys  patron- 
ized; the  railway  would  apparently  gain  through  de- 
creased motive-power,  track-repair  and  platform-labor 
costs  per  passenger.  In  the  course  of  time  perhaps  the 
unit  overhead  charges  could  be  decreased  through  smaller 
investment  in  rolling  stock  and  track  construction,  for 
the  weight  of  cars  and  trackwork  has  gone  up  as  the 
square  of  the  capacity  of  the  cars,  or  as  some  higher 
power. 

Five  years  ago  there  was  a  strong  reaction  against  the 
heavy  street  cars  that  were  being  run.  Street-railway 
engineers  were  discussing  the  details  that  could  be  light- 
ened without  sacrificing  carrying  capacity  and  necessary 
strength.  There  was  pressure  from  the  administrative 
officials  to  cut  down  the  maintenance  and  power  costs, 
but  the  public  had  not  shown  its  preference  for  a  light 
fly-away  service.  Neither  engineers  nor  administrators 
had  the  nerve  to  plunge  into  such  a  revolution  of  ser- 
vice as  is  now  proposed,  even  if  they  realized  the  pe- 
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culiar  relation  between  ear  capacity  and  total  expenses. 
A  few  of  the  small  one-man  cars  have  been  put  into 
use,  but  it  is  too  early  to  know  how  successful  they 
really  are.  In  crowded  city  streets  two  men  have  been 
found  indispensable  on  a  car,  and  where  the  new  type 
has  appeared  an  extra  motorman  has  been  put  on  to 
carry  the  car  through  the  congested  zone.  Some  need 
of  educating  the  public  and  overcoming  labor-union  op- 
position seems  to  be  called  for,  but  there  is  a  field  for 
the  service,  at  least  in  the  smaller  cities  and  on  outlying 
lines,  so  that  if  this  scheme  is  really  the  preventive  of 
impending  bankruptcy,  as  some  think,  such  possible  ob- 
stacles will  be  swept  away. 

m 

IR^Ils  Isa  Coimesrete 

Every  engineer  responsible  for  railway-track  construction 
or  maintenance  will  be  interested  in  the  new  type  of  street- 
railway  track  which  is  to  be  laid  in  Charlotte,  N.  C, 
and  is  described  elsewhere  in  this  issue  by  E.  R.  Horton, 
the  engineer  who  has  worked  out  the  details  of  the  design. 

In  Engineering  Neivs  of  Aug.  6,  1908,  was  described 
the  design  for  street-railway  track  developed  for  use  in 
Charlotte  by  James  N.  Hazlehurst,  then  chief  engineer. 
In  that  design  wooden  ties  were  used  at  the  rail  joints 
and  at  intervals  of  12y2  ft.  between.  The  main  supports 
of  the  rails,  however,  were  the  concrete  longitudinals,  to 
which  the  rails  were  held  by  U-shaped  anchor  stirrups. 

The  most  noticeable  feature  of  this  track  is  the  lack 
of  ties.  The  rails  are  laid  upon  flat  steel  plates  which 
are  bedded  on  heavy  concrete  stringers.  It  is  not  such 
prominent  features,  however,  which  will  be  of  the  great- 
est interest  to  maintenance-of-way  engineers,  for  super- 
ficially similar  designs  have  been  employed  before — and 
without  any  phenomenal  success.  (A  recent  investigation 
of  track  construction  in  the  larger  cities  of  this  country 
disclosed  the  existence  of  nearly  150  mi.  of  the  tieless 
concrete  type — about  2%  of  the  total.) 

"What  track  engineers  will  look  at  will  be  the  pro- 
visions for  maintaining  rigidity  of  the  running  rails, 
especially  at  the  joints.  Play  would  develop  at  the  joints 
from  the  impact  of  car  wheels  and  elsewhere  along  the 
track  as  the  result  of  shrinkage  of  the  concrete.  Mr. 
Horton  seems  to  have  forestalled  trouble  at  both  points 
by  ingenious  and  well-planned  construction,  particularly 
the  use  of  wood  inserts  and  spring  washers  at  anchors. 

No  doubt  the  design  will  receive  severe  criticism  from 
those  who  contend  that  a  certain  amount  of  elasticity 
is  a  necessary  feature  of  railway  track.  The  earliest 
track  was  laid  with  cast-iron  rails  on  stone  blocks,  and 
it  promptly  proved  a  failure.  Ever  since,  it  has  been  ar- 
gued that  it  is  impossible  to  carry  the  rails  on  unyielding 
supports.  On  a  cross-country  stretch  of  railway  track 
some  elasticity  is  essential ;  a  rigid  roadbed  all  of  whose 
parts  possess  equal  resistance  to  compression,  is  a  finan- 
cial impossibility.  Compression  of  the  wooden  ties  and 
slight  bending  of  the  rails  is  necessary  to  take  up  the 
inevitable  inequalities  of  the  surface.  But  when  rails 
are  laid  in  paved  streets,  rigidity  is  essential  to  long 
life  of  the  adjoining  pavement  and  the  expense  of  main- 
taining an  embedded  elastic  track  makes  a  rigid  construc- 
tion feasible. 

The  concrete  stringers  supporting  the  rails  in  Mr.  Hor- 
ton's  design  are  made  monolithic  with  the  concrete  street 


paving,  which  is  carried  to  the  top  of  the  rail  head.  The 
rapidly  increasing  use  of  concrete  for  paving  makes  this 
design  of  special  interest  from  this  point  of  view  also. 

>: 

To  MaEe  tlh©  Inlosim©  Ssxfes3 

There  is  great  promise  in  a  piece  of  work  recently 
started  by  the  National  Board  of  Fire  Underwriters. 
Experts  retained  by  the  board  are  studying  how  the 
house — the  ordinary  separate  "cottage"  dwelling-house- 
can  be  made  more  safe  against  lire. 

Many  volumes  have  been  written  on  fireproof  con- 
struction, and  inventors  and  manufacturers  crowd  the 
market  with  materials  for  building  fireproof  floors,  walls 
and  other  parts  in  the  cheapest  and  most  effective  style. 
There  is  also  a  fair  amount  of  written  knowledge  on 
fire-retardant  construction  and  on  mill  construction  and 
the  like.  All  this  is  for  the  office,  the  warehouse  and 
the  factory — but  not  for  the  home. 

Dwelling-houses  are  not  built  fireproof  (or  if  they 
are  we  call  them  mansions),  nor  are  they  built  of 
mill-construction  type.  They  are  wooden  structures, 
with  the  wood  so  subdivided  as  to  present  favorable 
conditions  for  rapid  spread  of  fire.  Their  frames  and 
walls  form  a  multitude  of  interconnected  cells,  concealed 
hollow  spaces  communicating  by  way  of  cracks  and  by 
holes  cut  for  plumbing  and  heating  pipes  and  electric 
wires  that  are  threaded  through  these  spaces.  Their 
construction  does  not  meet  the  chief  requirements  of 
fire  prevention.    Baldly  stated,  a  dwelling  is  a  firetrap. 

The  insurance  interests  have  for  some  years  made  a 
persistent  campaign  against  the  shingle  roof;  so  per- 
sistent, in  fact,  that  one  might  have  thought  all  other 
elements  of  the  dwelling-house  to  be  acceptable.  But 
the  fact  is  that  the  fire  dangers  within  the  house  are 
many  and  varied,  and  the  roof  danger  singly  may  be  by 
no  means  the  most  important  point  of  improvement. 
Regardless  of  the  relative  magnitude  of  the  interior  and 
the  roof  hazards,  however,  the  following  is  true:  That 
if  a  campaign  against  interior  fire  dangers  promises  to 
yield  large  results  and  the  campaign  against  shingles- 
only  a  small  result,  it  is  high  time  to  take  up  a  study  of 
the  interior  risks  and  get  the  campaign  started. 

Thousands  of  home  builders  throughout  the  country 
will  be  glad  to  have  the  results  of  this  study.  Today 
they  lack  instruction  or  advice  on  the  subject.  They 
know  nothing  of  fire  prevention  in  either  the  construction 
or  the  operation  of  the  house,  and  as  for  fire-fighting 
provision  they  know  even  less.  Perhaps  it  is  advisable 
for  every  house  to  maintain  an  extinguisher  on  each 
floor.  It  so,  let  the  underwriters  determine  this  fact 
and  publish  it. 

A  2%  to  5%  increase  in  the  cost  of  a  house  can 
accomplish  a  surprising  improvement  from  the  fire- 
protection  standpoint.  There  will  be  no  great  difficulty 
in  inducing  home  builders  to  invest  this  additional 
amount,  provided  they  are  informed  in  detail  how  to 
reduce  the  fire  risk.  The  underwriters  have  undertaken 
to  show  them  how. 

The  underwriters  might  well  go  a  step  farther  than 
merely  preparing  advice.  They  might  adjust  the  rates 
accordingly.  In  business  buildings  the  possibility  of 
reduced  insurance  rates  stimulates  extra  precautions. 
Should  that  lie  neglected  among  the  householders? 
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Sir— The  editorial  note  entitled  "Concrete  dinting 
Predominant,"  in  Engineering  News  of  Ang.  12,  was  read 
with  much  interest.  It  appears,  however,  that  the  one 
very  important  factor  that  has  silenced  much  of  the  ob- 
jection to  spouting  concrete  was  omitted.  The  same  is 
true  of  Mr.  McCullough's  letter  in  the  issue  of  Sept.  2. 

In  the  days  when  the  gravity  chute  was  more  or  less 
of  an  experiment  many  contractors  saw  therein  a  means 
of  placing  concrete  very  economically,  and  in  order  to 
make  "records"  with  the  rather  crude  apparatus  then 
available  (compared  with  the  nptodate  spouting  plant), 
the  concrete  quite  naturally  was  mixed  very  wet  to  insure 
its  "flowing"  in  the  chute.  Then,  also,  there  was  a  tendency 
to  cut  down  the  time  of  mixing,  since  no  difficulty  was 
experienced  in  getting  the  concrete  away  from  the  mixer, 
as  had  been  the  case  with  other  methods.  These  two 
conditions  naturally  produced  results  which  raised  a  storm 
of  adverse  criticism  from  engineers,  for  the  great  amount 
of  laitance  (decomposed  cement  formed  in  the  presence  of 
an  excess  of  water)  present  did,  without  question,  weaken 
the  concrete.  In  one  case  with  which  I  am  acquainted 
a  great  number  of  laitance  spots  were  found  in  a  slab 
placed  by  chute.  These  never  did  harden  and  could  be 
dug  up  easily  with  a  knife  to  a  depth  of  an  inch  or  so. 
This  without  question  was  due  to  the  excess  of  water  used. 
The  basis  for  the  widespread  criticism  of  gravity  spout- 
ing of  concrete  was  well-founded,  and  contractors  and 
manufacturers  were  quick  to  realize  that  unless  something 
were  done  to  remedy  the  apparent  faults,  this  type  of  ap- 
paratus would  be  barred  by  engineers  and  owners. 

Accordingly,  careful  study  was  made  of  the  proper  angle 
of  chutes  and  the  consistency  of  concrete  required  to  enable 
placing  the  concrete  without  the  excessive  use  of  water. 
It  was  soon  found  that,  with  a  certain  minimum  angle  of 
chutes,  concrete  mixed  to  the  consistency  of  a  thick  gravy 
and  having  no  excess  of  water  would  flow  readily — such  a 
mixture  being  surprisingly  slippery  and  possessing  a  sort 
of  oily  smoothness.  The  addition  of  a  small  amount  of 
hydrate  of  lime  (up  to  10%  by  volume  of  the  cement) 
was  also  found  to  make  the  concrete  flow  more  readily. 
To  produce  a  mixture  wherein  the  stone  is  held  in  sus- 
pension and  the  entire  mass  clings  together  requires  more 
thorough  mixing  than  is  usually  done,  and  herein  lies  the 
whole  secret  of  chuting;  excess  water  is  not  required. 

With  a  little  experience  the  man  at  the  mixer  can  tell, 
by  the  following  indications,  whether  the  concrete  is  of  the 
proper  consistency  to  flow  well  in  the  chutes:  If,  when 
dumped  into  the  skip  or  hoisting  bucket,  the  concrete 
stands  up  in  a  pile,  it  is  too  dry  and  requires  additional 
water  and  more  mixing.  If  it  levels  off  and  shows  a  cover- 
ing of  water,  it  is  too  wet  to  hold  the  aggregate. 

Not  only  must  the  mixture  be  right  to  insure  successful 
operation,  but  the  flow  of  concrete  should  be  steady  and 
continuous  by  proper  regulation  at  the  distributing  hopper 
at  the  top  of  the  tower.  Increasing  the  time  of  mixing- 
may  make  this  last  condition  difficult  of  fulfillment,  but 


this  can  be  accomplished  easily  by  having  two  mixers 
at  each  plant  instead  of  the  one  usually  seen. 

Concrete  chuting  has  come  to  stay  because  of  the  great 
economy  of  operation;  it  is  the  duty  of  the  engineer  to 
aid  in  obtaining  the  best  results,  rather  than  to  forbid 
its  use.  Given  a  well-designed  plant,  all  that  the  engi- 
neer needs  to  do,  as  his  share,  is  to  see  that  the  concrete 
is  properly  mixed  before  being  discharged  into  the  chutes. 
This  will  remove  the  one  great  objection  and  actually  re- 
sult in  stronger  concrete  than  we  now  obtain  with  rapid 
mixing,  even  if  there  is  no  excess  of  water  present. 
A  paper  read  by  II.  H.  Scofield  before  the  Indiana  Engi- 
neering Society  gave  the  results  of  tests  to  ascertain  the 
effect  of  mixing  on  the  compressive  strength  of  concrete. 
These  tests  showed  that  the  strength  was  increased  by  from 
27%  to  over  50%  by  lengthening  the  mixing  periods  from 
10  to  18  min.  over  that  of  the  usual  l/2  to  1  min.  It  would 
be  impossible,  of  course,  to  increase  the  time  of  mixing 
quite  so  much,  but  with  the  aid  of  the  mixer  manufac- 
turers, by  building  machines  of  higher  speed,  beneficial 
results  can  be  secured. 

Summing  up  the  situation,  the  popularity  of  the  grav- 
ity spouting  system  of  concrete  distribution  can  be  in- 
creased still  more  by  the  use  of  high-speed  mixers,  a 
slightly  increased  time  of  mixing  and  careful  supervision. 

Albekt  M.  Wolf, 
Principal  Assistant  Engineer, 
Condron  Co.,  Structural  Engineers. 

Chicago,  111,  Sept.  8,  1915. 

LsJi©  ©]&©©c&i®Ib©©  Ws^es3  IL©^©1 

Sir — in  the  editorial  columns  of  Engineering  News  of 
Sept.  2,  1915,  under  "Everglades  Drainage  Problems  and 
Florida  Rainfall,"  comment  was  made  concerning  the 
water  level  of  Lake  Okeechobee,  the  effect  thereon  of  recent 
heavy  rains  and  the  condition  of  the  surrounding  terri- 
tory. It  was  stated  that  last  spring  the  lake  was  at  its 
lowest  stage  and  that  as  a  result  of  recent  heavy  rains 
it  was  reported  that  the  lake  was  at  its  highest  stage. 

It  is  clear  that  that  part  of  the  editorial  relating  to  con- 
ditions on  and  about  Lake  Okeechobee  was  founded  on  in- 
correct information.  The  rainstorm  of  Aug.  1,  2  and  3, 
referred  to  in  the  editorial  mentioned,  extended  in  a  more 
or  less  well-defined  zone  40  to  50  mi.  wide  across  the 
peninsular  part  of  Florida,  with  St.  Petersburg  the  cen- 
ter on  the  Gulf  and  Jupiter  the  center  on  the  Atlantic  side. 
During  the  three  days,  from  8  to  15  in.  of  rain  fell,  gen- 
erally within  the  heavier  storm  area.  The  southern  edge 
of  the  storm  zone  passed  north  of  the  middle  of  Lake 
Okeechobee. 

The  level  of  the  lake  as  recorded  for  the  week  ending 
July  31  was  16.09  ft.  above  sea  level;  on  Tuesday,  Aug. 
3,  the  level  was  1(5.42  ft.;  for  the  week  ending  Aug.  7, 
16.63  ft. ;  for  the  week  ending  Aug.  14,  16.80  ft.  The  rise 
attributable  to  this  storm  was  about  0.70  ft.  The  lowest 
level  reached  by  the  lake  was  15.8  ft.  during  the  autumn 
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of  1914.  The  lake  overflows  its  banks  on  the  south  at 
El.  21.5  ft.  The  highest  water  ever  recorded,  not  due  to 
wind  tide,  is  21.8  ft.  Okeechobee  cannot  rise  above  this 
level  owing-  to  the  fact  that  at  this  elevation  the  lake  spills 
over  its  entire  southern  rim  for  a  distance  of  more  than 
twenty  miles,  faster  than  there  is  any  possibility  of  water 
being  supplied  to  it. 

The  effect  of  the  storm  on  Lake  Okeechobee  appears  al- 
most insignificant  in  consideration  of  the  heavy  rainfall. 
This  is  due  chiefly  to  two  causes— the  storm  was  not  suf- 
ficiently broad  in  extent  to  cause  general  extreme  floods 
and  followed  a  period  of  rain  deficiency  that  had  prepared 
the  lakes  and  ponds  in  the  Okeechobee  drainage  area  and 
the  ground  itself  for  the  reception  of  a  large  amount  of 
water,  without  flooding.  This  flood  cannot  be  used  as  a 
criterion  by  which  to  judge  of  what  Lake  Okeechobee  can 
do  when  the  opportunity  is  really  offered. 

At  El.  16  ft.  the  navigability  of  the  lake  is  but  slight- 
ly impaired  and  this  over  shoals  bordering  the  south  and 
west  shores.  The  lake  is  regularly  navigated  in  and  out 
of  the  canals  on  the  south  and  east  and  Taylor's  Creek 
by  boats  of  4-ft.  draft,  and  there  are  more  boats  on  Lake 
Okeechobee  today  than  ever  before.  Three-fourths  of  the 
lake  has  a  depth  in  excess  of  8  ft.  when  the  lake  level  is 
at  16  ft. 

The  remarks  relative  to  the  recommendations  of  engi- 
neers brought  out  in  the  editorial  mentioned  are  concurred 
in  by  myself.  The  foregoing  is  offered,  therefore,  not  in 
regard  to  the  comment  on  the  recommendations,  but  in 
correction  of  the  erroneous  information  that  must  have 
been  supplied  you  relative  to  Lake  Okeechobee. 

Work  on  the  canals  and  regulating  works  for  controllino- 
Lake  Okeechobee  is  progressing. 

E.  C.  Elliot, 
Chief  Drainage  Engineer, 
_  „  ,  Everglades  Drainage  District. 

Tallahassee,  Ma.,  Sept.  8,  1915. 

Does  (Goodl  Eipoim  Pirese^v©  PaSsat? 

Sir— "Good  Bridge  Paint"'  in  your  issue  of  Sept  9 
refers  to  endurance  of  paint  on  a  wrought-iron  highway 
bridge  for  37  years.  You  point  out  that  "here  is  a 
remarkable  record  of  paint  endurance."  I  believe  that 
your  emphasis  should  be  placed  on  the  good  quality  of 
the  iron  rather  than  that  of  the  paint.  This  wrought 
iron  it  would  seem  to  me  was  of  such  purity  that  paint 
m  the  first  case  lasted  17  years  and  in  the  second  case 
at  least  20  years.  With  inferior  quality  of  iron  or  steel 
how  long  would  either  coat  of  paint  have  lasted  ? 

I  have  been  told  that  wrought-iron  links  which  were 
underground  at  the  well-known  Chain  Bridge  at  New- 
buryport,  Mass.,  were  intact  and  free  of  rust  after  100 
years  of  service.  From  personal  observation  I  can  say 
that  the  iron  of  this  bridge  was  remarkably  free  of 
rust  75  years  after  it  was  built,  and  I  attribute  this 
endurance  to  the  quality  of  the  wrought-iron  rather  than 
to  a  protective  coating. 

From  experiments  that  I  have  been  making  toward 
rustproofmg  of  steel  and  iron  I  have  concluded  that  paint 
or  other  protective  coating  depends  for  its  endurance 
upon  one  important  factor  that  must  be  emphasized; 
namely,  the  quality  of  the  underlying  surface  of  iron 
or  steel.  If  the  surface  is  rusty,  scaly,  granular,  wet  or 
greasy,  trouble  is  very  apt  to  occur;  and  if  the  surface  is 


smoothed  off,  even  by  sandblasting,  impurities  in  the 
metal  itself  reacting  with  the  paint  or  other  coating 
will  often  start  disintegration.  But  with  pure  wrought 
iron  "such  as  they  used  to  have,"  rust  does  not  readilv 
occur  and  paint  easily  endures. 

The  subjects  of  rust,  bridge  paints,  and  protective 
coatings  that  will  withstand  atmospheric  and  gaseous 
conditions  without  costing  too  much  are  worthy  of  moTe 
discussion  by  engineers.  It  should  be  practicable  to 
obtain  better  results  than  we  are  getting. 

F.  B.  Sanborn, 
Consulting  Engineer. 

Tufts  College,  Mass.,  Sept.  12,  1915. 

Sir — Beferring  to  my  letter  under  the  above  title  pub- 
lished in  Engineering  Neivs  of  Aug.  12,  p.  325,  and  your 
editorial  comment  thereon,  I  have  gone  to  the  pains  of 
making  a  tabular  comparison  on  the  basis  which  you  sug- 
gest, that  is  counting  the  experience  in  engineering  to 
begin  when  a  student  enters  college  and  not  when  he  grad- 
uates.   On  this  basis  the  comparison  is  as  follows: 
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Assume  that  the  college  course  lasts  four  years  and  costs 
$1000  a  year.  That  is  $4000  invested,  noncompound  in- 
terest on  which  at  5%  for  the  first  five  years  after  gradua- 
tion (when  the  graduate's  earnings  become  equal  to  the 
nongraduate)  is  $1000;  and  during  the  same  time  the 
shortage  in  his  pay  compared  to  the  other  man's  amounts 
to  $1104.  At  the  end  of  six  years,  then,  he  is  $6104  behind. 
The  interest  on  this  during  the  next  nine  years  is  $2745, 
and  his  extra  earnings  amount  to  $2640,  about  balancing 
that  Then  his  extra  pay  begins  to  wipe  out  the  principal 
and  in  six  years  extinguishes  it.  It  is  now  21  years  since 
graduation,  and  from  this  time  on  the  graduate  gets  $900 
a  year  more  than  the  nongraduate.  But  by  this  time  half 
of  the  graduates  have  dropped  out.  So  that  the  conclusion 
is  that  in,  say,  20  years  the  college  education  will  pay  for 
itself,  and  as  only  half  stay  the  20  years  out  we  may  say 
that  for  half  of  those  who  graduate  college  pays. 

The  figures  used  above  are  supported  by  data  at  the 
beginning  and  end  of  the  term;  intermediate  ones  are 
interpolated.  The  figures  for  the  end  of  the  term  are 
taken  from  the  diagram  in  your  issue  of  Jan.  7,  1915,  the 
line  for  graduates  being  shifted  four  years  to  the  right  so 
as  to  make  their  experience  date  from  college  entrance. 

Civil  Engineer. 

Nashville,  Tenn.,  Aug.  17,  1915. 
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SYNOPSIS — This  railway  signaling  system  gives 
both  visible  and  audible  signals  in  the  engine  cab, 
and  supplements  these  by  a  service  application  of 
the  train-brakes  if  a  "stop"  signal  is  disregarded. 
A  special  feature  is  that  the  connection  between 
the  track  and  engine  equipment  is  by  magnetic  in- 
fluence only,  so  that  no  contact  is  required. 

An  interesting  example  of  the  development  of  cab  sig- 
nals and  automatic  train  stops  is  found  in  a  system  placed, 
on  Sept.  22,  in  service  on  the  main  line  of  the  West- 
ern Pacific  Ry.  This  installation  comprises  five  miles 
of  track  at  the  district  terminal  at  Oroville,  Calif.,  and 
20  locomotives  used  at  this  terminal  are  equipped  with 
the  necessary  apparatus.  The  distance  is  divided  into 
four  block  sections.  There  are  9  fixed-signal  locations, 
at  which  20  track  devices  are  arranged  for  giving 
15  cab-signal  indications  and  7  automatic-stop  opera- 
tions. The  system  has  proved  satisfactory  under  unfav- 
orable conditions  caused  by  snow  and  bad  weather. 

Both  visible  and  audible  signals  are  given  in  the  engine 
cab  for  three  indications — "proceed,"  "proceed  under 
control"  and  "stop."  Electric  lights  (green,  yellow  and 
red)  form  the  visible  signals.  The  others  are  whistles 
of  three  distinct  tones,  which  continue  to  operate  until 
the  connections  are  restored  to  normal  position  by  the 
engineman.  If  signals  are  not  obeyed,  the  automatic 
train  stop  gives  a  service  application  of  the  brakes.  This 


Beneath  the  tender  is  a  cross  bar  carrying  the  receiv- 
ing coils,  one  for  each  signal  and  a  fourth  for  the  train 
stop.  Each  coil  receives  and  transmits  magnetic-im- 
pulse signals  for  traffic  in  either  direction.  This  is 
shown  in  Fig.  2. 

Each  track  magnet  is  so  located  that  the  corresponding 
receiving  coil  on  the  tender  will  pass  directly  over  it. 
The  cross  bar  carrying  the  coils  is  so  placed  as  to  pro- 
vide a  clearance  of  3  in.  between  the  magnets  and  coils. 
The  extreme  lateral  or  vertical  movements  of  the  en- 
gine cannot  carry  the  receiving  coils  out  of  the  magnetic 
fields  of  their  respective  track  magnets  or  cause  wrong 
signals  to  be  given.  Each  magnet  is  entirely  inclosed 
by  a  substantial,  water-tight  metal  box,  amply  protected 
from  injury.  There  are  no  moving  parts  in  or  about 
either  the  track  magnets  or  the  receiving  coils. 

Each  fixed  signal  location  has  a  standard  railway  bat- 
tery set  of  10  volts,  with  the  necessary  controlling  and 
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FIG.  1.    TRACK  AND  ENGINE  EQUIPMENT,  BOSTWICK  CAB- SIGNAL  AND  TRAIN-STOP  SYSTEM 


cannot  be  released  until  the  train  has  been  stopped,  but 
it  does  not  prevent  the  further  application  of  the  brakes 
by  the  engineman.  Provision  can  be  made  for  rendering 
the  train-stop  device  inoperative  when  the  speed  is  below 
a  given  rate. 

The  transmission  of  signals  from  the  track  to  the  en- 
gine is  effected  by  magnetic  impulse  only,  and  there  is  no 
electrical  or  mechanical  contact  between  the  parts  on  the 
track  and  those  on  the  engine.  The  general  arrangement 
is  shown  in  Fig.  1.  The  track  magnets  are  located  be- 
tween the  rails,  there  being  one  for  each  of  the  three 
signal  indications  and  a  fourth  for  the  train  stop.  Each 
track  magnet,  when  energized,  transmits  signals  for  traf- 
fic in  either  direction. 

The  magnet  is  inclosed  in  a  waterproof  case  15%  to- 
long,  resting  on  the  ties  and  having  its  upper  surface 
1%  in.  above  the  rails.  It  requires  an  energizing  cir- 
cuit of  5  amp.  at  10  volts,  and  normal  operation  takes 
current  for  15  sec.  only.  The  magnets  are  protected  from 
hanging  brake  rods,  etc..  by  18-in.  ramps  or  inclined 
blocks  faced  with  steel  plate. 


protective  relays,  wiring  and  trunking,  and  one  or  more 
track  magnet  boxes,  according  to  signal  needs.  By  means 
of  a  local  track  circuit,  the  track  magnets  are  energized 
when  an  engine  is  66  ft.  distant  and  remain  energized 
until  after  the  tender  has  passed  over  the  track  magnet 
boxes  at  that  location. 

The  apparatus  on  the  engine  consists  of  4  receiving 
coils,  4  relays,  a  storage  battery  of  2.5  volts,  4  electro- 
magnetic-control air  valves,  3  electric  lights.  4  whistles 
and  the  train-stop  appliance.  A  receiving  coil,  actuated 
by  its  energized  track  magnet,  transmits  the  signal  im- 
pulse through  its  relay,  electric  connections  and  air  valve 
to  its  cab  light  and  whistle.  The  train-stop  apparatus 
is  similarly  controlled  and  actuated,  except  that  its  valve 
is  vented.  Each  operation  of  the  train  stop  is  auto- 
matically registered  and  the  engineman  held  accountable 
therefor. 

A  visual  signal  at  each  train-stop  location  is  the  only 
roadside  signal  used.  This  consists  of  a  simple,  hooded, 
two-light  marker  for  proceed  indications,  operated  from 
the  batterv  at  that  location.    Closed  circuits  are  used 
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with  electric  control.  Wherever  air  control  is  used,  any 
leak  or  hreak  will  cause  warning  signals  to  be  set  against 
approaching  trains.  Fig.  3  shows  one  of  the  fixed-sig- 
nal installations  at  the  end  of  a  block,  with  the  relay 
cabinet  and  the  track  magnets. 

The  receiving  and  relay  coils  are  of  relatively  high  re- 
sistance.   The  relay  magnets  are  powerful  enough  to 


PIG.  2. 
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prevent  contact  from  being  opened  through  any  engine 
vibration  or  shock,  and  the  battery  current  is  not  essen- 
tial to  perfect  relay  operation,  but  is  used  to  give  pro- 
tection against  the  breaking  or  loosening  of  any  wire  or 
connection. 

The  operation  of  the  signal  device  is  shown  in  Fig.  4. 
As  the  receiving  coil  passes  through  the  field  of  the  en- 
ergized track  magnet,  a  current  is  generated  in  it  which 
is  more  powerful  than,  and  flows  in  the  direction  oppo- 
site to,  the  battery  current  normally  circulating  in  the 
receiving  coil  and  relay.  The  action  of  this  induced  cur- 
rent momentarily  reverses  the  magnetism  of  the  relay, 
permitting  its  armature  to  drop  and  open  the  circuit  to 
the  cab  apparatus.  The  armature  is  immediately  reat- 
tracted  to  normal  position.  This  interruption  of  the 
circuit  deenergizes  momentarily  the  iron-clad  magnet  A, 
causing  the  release  of  its  armature  B.  which  normally  is 
tightly  held  to  the  poles  of  the  magnet. 

The  lever  C  rises  with  the  armature,  and  the  air  in 
the  air  supply  pipe  (connected  with  the  engine  main 
air  reservoir)  is  thus  permitted  to  unseat  the  valve  and 
flow  to  the  whistle.    At  the  same  time,  the  disk  D,  rising 


with  the  armature  stem,  closes  the  contact  springs  E 
and  lights  the  lamp.  The  armature  is  restored  to  nor- 
mal position  only  when  the  knob  F  is  depressed,  which 
opens  the  contact  springs,  thus  cutting  out  the  signal 
light  and  closing  the  air  valve.  Fig.  5  shows  the  whis- 
tles and  their  control  valves. 

The  foregoing  description  applies  to  each  of  the  three 
sets  of  apparatus  for  signal  indications.  A  fourth  set 
of  the  same  apparatus,  omitting  the  lamp,  is  provided 
for  the  operation  of  the  automatic  stop.  This  is  oper- 
ated in  the  same  manner  as  described  except  that  the 
valve  connecting  with  the  automatic  stop  (outside  and 
below  the  cab)  is  a  vent  instead  of  a  supply  valve.  The 
alarm  whistle  of  the  automatic  stop  is  located  in  the 
base  of  the  automatic-stop  valve  apparatus.  When  the 
automatic  stop  has  been  operated,  pressure  on  the  knob 
F  restores  the  vent  valve  to  normal  position,  but  the  ser- 


PTG.   4.    DIAGRAM  OF   TRACK  AND   ENGINE  EQUIPMENT 


FIG.   3.    FIXED   SIGNAL   INSTALLATION   AND  TRACK 
MAGNETS  AT  A  BLOCK  SECTION 


vice  application  of  the  brakes  given  cannot  be  released 
until  the  train  is  stopped,  when  the  engineman  must 
restore  it  from  the  ground.  The  necessary  reversal  of 
the  operation  of  the  receiving  coils  when  an  engine  has 
been  turned  is  provided  for  by  a  reversing  sw  itch. 

The  train-stop  device  (Fig.  5),  is  connected  to  the 
brake  pipe,  and  is  pneumatically  operated  and  electrically 
controlled.  When  it  has  applied  the  brakes  they  cannot 
be  released  until  the  device  is  restored  to  its  normal  po- 
sition (although  an  emergency  application  can  be  made). 
This  requires  first  pushing  the  knob  of  the  electric  vent 
valve  in  the  cab,  and  then  pushing  the  release  button 
of  the  tandem  valve,  which  can  be  reached  only  from  the 
ground.  When  this  is  done,  the  engineman  can  release 
the  brakes  and  proceed,  subject  to  the  indication  of  the 
roadside  signal  or  marker.  When  two  locomotives  are 
attached  to  a  train,  the  automatic  stop  is  operative  only 
on  the  head  engine. 

The  circuits  are  shown  in  Fig.  6,  but  only  as  control- 
ling the  train  stop.  The  block  sections  are  insulated  in 
the  usual  manner,  and  failure  of  any  part  of  the  appar- 
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atus  will  cause  the  signals  to  be  displayed  in  the  same 
way  as  if  the  block  were  occupied  by  a  train. 

Block  No.  1  is  supplied  with  current  at  A  by  the  track 
battery  B,  the  current  being  carried  by  the  rails  to  G 
and  thence  to  the  relay  I).  In  normal  position,  with 
no  trains  in  the  block,  this  relay  attracts  its  armature 


FIG.  5.    AUDIBLE  SIGNALS  AND  TRAIN-STOP 
The   upper  view   shows   the   signal    whistles,   with  their 
•electro-magneticallv  controlled  air  valves.     The  lower  view 
shows  the  train-stop  device  in  its  open  position 

and  connects  battery  E  with  the  line  relay  at  the  far 
end  of  block  No.  2."  This  latter  block  is  supplied  with 
current  in  the  same  way  (at  its  far  end),  and  the  relay 
F  connects  its  battery  0  with  the  line  relay  II  of  block 
No.  1. 

Should  opposing  trains  enter  the  two  blocks  simultan- 
eously, the  current  supplying  relays  D  and  F  would  be 
cut  off.  These  relays  and  the  line  relays  would  then 
drop  their  armatures,  thus  giving  the  signal  indications 
in  the  engine  cabs.  The  spacing  of  the  signals  is  suffi- 
cient to  enable  the  engineman  to  stop  the  train  before 
coming  to  a  "stop"  signal,  but  the  train-stop  connec- 
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FIG.  6.    DIAGRAM  OF  SIGNAL  CIRCUITS 


tion  is  set  far  enough  in  advance  to  bring  a  train  to  a 
stop  before  it  can  enter  the  danger  zone. 

The  automatic  cab-signal  and  train-stop  system  here 
described  is  the  invention  of  F.  F.  Bostwick,  who  is 
President  of  the  National  Safety  Appliance  Co.,  Me- 
chanics Institute  Building,  San  Francisco,  Calif.  The 
equipment  described  has  been  developed  by  W.  S.  Levin, 
chief  engineer  of  the  company,  who  has  been  in  sole 
charge  of  design  and  construction,  and  to  whose  practical 
inventive  ability  is  credited  the  successful  completion  of 
the  system.  It  is  applicable  to  single  and  double  track, 
and  for  steam  and  electric  traction.  It  may  be  used  with 
or  without  the  train  stop.  It  can  be  applied  also  in  con- 
nection with  existing  signaling  and  interlocking  plants. 

New  schemes  for  winning  potash  from  American 
sources  of  supply  continue  to  show  the  ingenuity  of  en- 
gineering chemists.  The  latest  announced  process  was 
described  by  Edward  Hart,  of  Lafayette  College,  Easton. 
Penn.,  in  the  August  issue  of  the  Journal  of  Industrial 
a  nil  Engineering  Chemistry  of  the  American  Chemical 
Society.  A  plant  has  been  erected  by  the  Clinchfield 
Products  Co.,  at  Erwin,  Term.,  in  close  proximity  to 
supplies  of  cheap  coal  and  barytes,  both  of  which  are 
needed.  The  potash  to  be  recovered  is  contained  in  large 
quantities  of  refuse  from  feldspar  mines,  running  as  high 
as  9%  in  potash  and  15%  alumina. 

Briefly,  the  process  consists  in  heating  a  mixture  of 
feldspar  refuse  and  barytes  in  proper  proportion  in  a 
reducing  atmosphere  where  a  barium-aluminum-potas- 
sium silicate  results  containing  about  36%  .silica.  This 
is  run  into  water  while  molten,  and  the  granulated  ma- 
terial is  ground  and  floated.  The  settled  material  is 
then  treated  as  a  paste  with  the  proper  quantity  of 
sulphuric  acid,  which  decomposes  it  perfectly,  giving  a 
solution  of  alum  and  aluminum  sulphate  and  a  solid 
residue  consisting  of  nearly  equal  parts  of  very  finely 
divided  barium  sulphate  and  silica. 

It  might  be  supposed  that  the  silica  would  be  so  gela- 
tinous as  to  be  unwashable,  but  this  has  not  been  found 
true.  On  the  contrary,  where  properly  manipulated,  the 
precipitate  is  somewhat  granular,  but  entirely  free  from 
grit,  and  forms  an  excellent  material,  after  ignition,  for 
use  as  a  pigment  in  printing  ink,  rubber  incorporation 
and  as  a  coating  for  paper. 

The  solution,  when  evaporated,  yields  the  potash  as 
potash  alum,  and  if  the  little  iron  present  be  kept  in 
the  ferrous  condition,  this  alum,  after  washing  with  a 
little  water  and  whizzing,  is  entirely  free  from  iron  and 
well  suited  for  the  preparation  of  pure  potassium  sul- 
phate and  iron-free  alumina  or  aluminum  sulphate,  as 
desired.  It  is  intended  to  sell  the  alum  as  such  so  far 
as  the  market  will  take  it  and  to  decompose  only  so 
much  of  it  as  may  be  necessary.  This  process  may  there- 
fore furnish  no  potash  at  all.  But  inasmuch  as  potash 
for  alum  production  now  comes  from  overseas,  this  method 
is  an  indirect  contribution  to  the  supply. 

The  solution  never  contains  enough  potash  to  precipi- 
tate all  the  aluminum  as  alum.  An  excess  of  aluminum 
sulphate  remains  in  the  mother  liquor  together  with  the 
sodium  and  a  little  iron.  This  is  allowed  to  cool  and 
is  broken  up,  furnishing  a  material  equal  in  value  to 
that  now  made  from  bauxite. 
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SYNOPSIS — The  injection  of  coloring  matter  has 
been  employed  in  the  roughest  class  of  hydraulic- 
flow  measurements,  but  very  little  has  been  reported 
of  the  possibilities  of  tliis  test  for  accurate  deter- 
minations. Details  are  presented  of  the  method 
and  apparatus  developed  by  R.  D.  Johnson  and 
associates  for  color  tests  at  the  Niagara  Falls  and 
Salmon  River  plants  of  the  Ontario  Power  Co. 
Use  of  potassium  permanganate  and  aniline  dyes. 

The  use  of  coloring  matter  in  water  for  rough  measure- 
ments of  sewer  velocities,  river  currents  and  to  detect 
leakage  through  dams  is  not  unknown;  but  engineers  in 
general  fail  to  realize  the  practicability  of  this  scheme  in 
the  measurement  of  water  consumption  at  hydro-electric 
works  and  similar  hydraulic  developments  where  there 
are  long  pipe  lines.  This  is  no  doubt  because  of  the 
slight  information  of  a  practical  nature  published  on  the 
more  refined  color  tests.  The  writer  contributes  these 
notes  on  two  specific  cases  in  the  hope  of  helping  to  fill 
the  gap. 

It  is  hardly  necessary  to  discuss  the  fundamental  idea 
of  the  color  tests  beyond  stating  that  the  coloring  matter 
is  injected  into  the  pipe  system  at  a  known  point  and  at 
an  observed  time,  the  interval  being  recorded  before  it 
appears  at  the  outlet  of  the  pipe  line  or  power  plant.  The 
computation  of  quantity  of  water  flowing  is  extremely 
simple  ;  it  merely  requires  dividing  the  total  volume  of 
the  system,  between  points  of  introduction  and  observa- 
tion, by  the  time.  The  actual  practice  required  for 
accurate  color  tests  is  not  so  simple  as  the  preceding 
statement,  as  will  be  evident  from  the  descriptions  of  trials 
at  the  Niagara  Falls  and  Salmon  River  plants. 

Color  Tests  Made  at  Niagara  Falls 

Several  years  ago  color  was  used  in  a  series  of  tests 
conducted  at  the  plant  of  the  Ontario  Power  Co.,  Niagara 
Falls,  to  determine  the  relation  between  quantity  flowing 
and  loss  of  head  in  its  two-  18-ft.  conduits.  These  are 
each  about  6,300  ft.  in  length,  one  round  in  section  and 
built  of  steel,  the  other  slightly  oblate  in  section  and 
constructed  of  reinforced  concrete.  These  first  tests'  were 
not  extensive,  but  served  to  bring  out  the  possibilities 
of  the  use  of  coloring  matter  in  the  measurement  of  water, 
so  that  during  the  summers  of  1913  and  1914  a  complete 
calibration  of  the  plant  was  made  and  valuable  informa- 
tion as  to  head  losses,  water  consumption,  velocities  and 
efficiency  of  each  of  the  14  units  was  obtained. 

It  was  decided  to  use  color  for  these  tests  for  several 
reasons :  It  had  proved  satisfactory  in  the  first  instance ; 
to  construct  any  form  of  weir  in  the  tailrace  was  almost 
impossible,  and,  finally,  as  it  was  dangerous  to  approach 
and  work  near  the  tailrace,  it  was  impracticable  to  use 
any  method  involving  the  percentage  of  solution  and 
requiring  constant  taking  of  samples.    The  color  method 
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was  therefore  adopted  for  all  measurements  of  water. 
When  a  few  difficutlies  bad  been  surmounted  and  the 
methods  of  running  the  tests  had  been  systematized, 
results  were  obtained  which  are  believed  to  be  as  accurate, 
if  not  more  so,  than  could  have  been  obtained  by  the  use 
of  any  other  method,  not  excluding  that  of  weir  measure- 
ment in  this  case. 

Prior  to  testing  the  efficiency  of  each  separate  unit,  a 
series  of  color  runs  was  made  on  the  two  conduits  to 
obtain  an  accurate  relation  between  the  flow  in  the  pipe 
and  the  corresponding  quiescent  gradient  level  existing  in 
the  spillway  on  conduit  No.  1  and  in  the  surge  tank  in 
the  case  of  conduit  Xo.  2.  These  water  levels  were  very 
sensitive  to  changes  in  conduit  velocity,  so  that  once  the 
relation  was  established  it  became  an  easy  matter  to 
compute  the  flow  in  the  conduit  at  any  time  by  referring 
to  the  water-level  chart  of  a  recording  graphic  meter. 

Introduction  of  Potassium  Permanganate 

The  Niagara  water  is  always  comparatively  clear,  and 
the  color  runs  in  general  occupied  less  than  12  min.,  so 
that  potassium  permanganate  proved  to  be  the  most 
satisfactory,  and  at  the  same  time  the  most  inexpensive, 
substance  with  which  to  color  the  water.  It  is  a  very 
powerful  stain  turning  the  water  a  dark  purple  color, 
and  the  commercial  product  is  easily  obtainable  at  a  price 
of  less  than  20c.  lb.  (with  an  ordinary  market).  It  comes 
in  the  form  of  small  crystals  and  can  be  introduced  into 
the  water  without  further  preparation  as  it  dissolves  very 
quickly. 

In  the  present  instance,  to  introduce  the  color  properly 
at  the  forebay  entrance  to  the  pipe  lines  presented  a  con- 
siderable problem,  as  the  center  of  the  pipe  was  15  ft.  or 
so  below  the  floor  and  the  velocity  was  over  18  ft.  per  sec. 
After  failures  with  several  rigs  a  device  made  up  of  iron 
pipe  was  constructed  (see  Fig.  1)  which  proved  definite 
in  action  and  simple  in  operation.  The  rod  running- 
through  the  handle  was  first  drawn  up  and  fastened  with 
a  pin  so  that  the  cover  or  piston  on  the  end  of  the  rod 
acted  as  a  cork  in  the  4-in.  cylinder ;  then  the  dry  crystals 
were  poured  into  the  cylinder  through  a  hole  in  the  side, 
having  a  removable  plug.  The  pipe  was  lowered  into  the 
water  and  at  a  definite  time  the  pin  removed  and  the 
handle  rammed  down,  the  end  piston  uncorking  the 
cylinder  and  the  upper  piston  ejecting  the  entire  contents 
into  the  current  almost  instantaneously,  at  a  point  very 
close  to  the  center  of  the  pipe. 

An  observer  stationed  on  the  power-house  roof  noted 
the  time  to  the  nearest  second,  when  the  first  trace  of  color 
appeared,  the  time  of  maximum  color  density  and  the 
time  of  the  last  trace.  The  mean  time  between  the  first 
and  last  trace,  which  usually  corresponded  to  the  time  of 
maximum  density,  was  used  in  computing  the  total  elapsed 
time.  (The  reason  for  this  will  be  discussed  later.) 
Watches  held  by  the  man  introducing  the  color  and  by 
the  distant  color  observer  were  carefully  checked  by  tele- 
phone after  each  run.  The  amount  of  color  injected 
for  one  shot  depended  somewhat  upon  the  conduit  velocity 
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and  the  load  conditions  existing  at  the  time,  hut  it  never 
exceeded  one  cupful  of  crystals.  The  amount  was  con- 
stantly varied,  the  aim  being  to  use  sufficient  to  make 
the  color  clearly  and  sharply  visible  to  the  observer  and 
yet  not  enough  to  drag  out  the  persistence  of  color  un- 
necessarily and  make  the  readings  indefinite.  An  observer 
at  first  will  experience  some  difficulty  in  catching  the 
time  of  maximum  density,  but  with  a  little  practice  it 
becomes  comparatively  simple. 

Over  60  runs  were  made  by  this  method  on  the  two 
Niagara  conduits,  embracing  flows  as  low  as  2,000  cu.f't. 
per  sec,  or  a  conduit  velocity  of  8  ft.  per  sec,  and  a 
maximum  flow  in  the  concrete  conduit  of  about  6,600 
cu.ft.  per  sec,  corresponding  to  a  conduit  velocity  of  26  ft. 
per  sec. 

Testing  Power  Units  by  Coloi:  Runs 
To  test  each  unit  separately  the  color  had  to  be  forced 
into  the  penstock,  at  a  convenient  point  near  its  upper 
end,  with  compressed  air  in  order  to  overcome  the  pressure 
head  of  50  ft.  existing  at  that  point.  The  apparatus 
shown  in  Fig.  2  was  devised  to  accomplish  this  and  could 
be  easily  attached  to  any  penstock  and  connected  up  to 
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COLOR  INJECTORS  FOR  HYDRAULIC  TESTS 

Fig.  1 — Dry  potassium  permanganate  injector.  Fig.  2 — 
Compressed-air  permanganate-solution  injector.  Fig.  3 — Dye 
bag  and  release 

an  air  line  near-by.  The  permanganate  crystals  were  dis- 
solved in  water  (saturated  solution)  and  about  a  pint  of 
this  liquid  was  sufficient  to  give  a  good  color.  A  charge 
of  this  size  could  be  poured  into  the  cylinder  and  by 
means  of  the  compressed  air  could  almost  instantaneously 
be  injected  into  the  penstock  with  a  force  sufficient  to 
carry  it  well  into  the  stream.  In  filling,  the  quick- 
opening  valves  were  closed  and  the  cylinder  drained 
through  the  pet  cock;  then  the  straight-way  valve  was 
opened  and  the  stain  poured  in.  In  discharging,  the 
filling  valve  was  closed  and  the  air-line  connection  opened. 
At  a  definite  time  the  valve  at  the  penstock  was  opened 
and  a  bell  signal  given  the  discharge  observer.  In  re- 
filling, the  penstock  valve  was  shut  and  air  pressure  cut 
off;  then  the  air  pressure  was  released  and  the  cylinder 
drained  through  the  pet  cock. 

The  schedule  adopted  was  to  hold  the  machine  under 
test  at  a  certain  constant  gate  opening  and,  when  all 


disturbances  of  the  water  had  quieted  down,  to  introduce 
six  injections  of  color  at  about  1^-min.  intervals.  The 
observer  was  stationed  on  the  power-bouse  roof  with  a 
stop-watch  and  an  electric  buzzer  beside  him.  The  latter 
was  connected  to  a  push-button  in  the  valve  chamber 
where  the  color  was  put  in.  Two  rings  were  given  the 
observer  as  a  warning  10  sec.  before  the  introduction  of 
color,  followed  by  a  signal-ring  simultaneous  with  the 
opening  of  the  valve  and  injecting  the  color.  At  the  signal 
bell,  the  observer  started  his  stop  watch  and  later  recorded 
the  color  appearance  (to  A  sec),  as  previously  described, 
in  this  way  eliminating  all  errors  due  to  watch  corrections 
by  having  all  times  recorded  to  a  single  watch.  The 
elapsed  time  before  the  color  passed  completely  through 
to  the  tailrace  on  full-load  runs  was  only  about  31  sec, 
so  that  accuracy  in  time  recording  was  of  great  importance. 
In  computing  the  results,  to  eliminate  small  discrepancies, 
the  six  runs  were  averaged  and  considered  as  one  point 
on  the  efficiency  curve.  The  gate  opening  on  the  machine 
was  then  changed  and  another  set  of  runs  taken. 

Slight  errors  in  time  resulted  from  the  various  lengths 
of  paths  followed  by  the  particles  of  water  in  getting 
through  the  turbine  casings.  On  conduit  runs  any  error 
thus  caused  was  so  small  a  part  of  the  total  elapsed  time 
as  to  be  inappreciable;  but  in  the  runs  on  separate  units 
where  the  total  elapsed  time  was  in  some  cases  as  low  as 
31  sec.  it  affected  the  results  to  the  extent  of  from  1  to  2 
per  cent.  As  this  error  was  practically  the  same  on  all 
machines,  it  could  be  corrected  in  the  final  results  by 
arbitrarily  revising  the  computed  drafts  of  each  turbine 
proportionately,  until  their  total  checked  with  the  accurate 
measurement  of  flow  in  the  conduit  as  determined  from 
the  gradient  level  in  the  tank  and  spillway.  By  this 
process  the  true  efficiencies  of  the  different  wdieels  at  all 
gates  were  obtained. 

Tests  at  Salmon  Rivbb  Plant 

The  results  of  these  Niagara  tests  were  so  uniformly 
satisfactory  that  upon  the  completion  of  the  Salmon  River 
Power  Co.'s  plant  at  Altmar,  X.  Y..  it  was  decided  to 
conduct  similar  tests  to  determine  the  best  ways  and  best 
gates  at  which  to  operate  the  four  7,500-kw.  units,  their 
efficiencies,  the  frictional  losses  in  the  pipe  line,  and  to 
calibrate  the  tailrace  weir  so  that  the  records  from  it 
could  later  be  used  to  keep  track  of  water  consumption. 
This  work  was  carried  out  during  October  and  November, 
1914,  under  the  direction  of  R.  D.  Johnson,  who  had 
previously  supervised  the  tests  made  at  Niagara.  The 
color  method  was  adopted  in  this  instance  because  suffi- 
ciently accurate  and  at  the  same  time  less  expensive  to 
carry  out  than  any  other. 

As  this  Salmon  River  plant  is  typical  of  a  large  majority 
of  long-pipe-line  hydro-electric  developments,  the  methods 
used  and  the  results  obtained  will  be  discussed  in  some 
detail. 

The  general  features  of  this  plant  are  as  follows:  The 
water  is  carried  from  a  large  reservoir  by  means  of  600 
ft.  of  rock  tunnel.  7,800  ft.  of  12-ft.  wood-stave  pipe  and 
1,200  ft.  of  11.5-ft.  steel  pipe,  making  in  all  nearly  10,000 
ft.  of  conduit.  This  leads  tc  the  top  of  a  high  bank  just 
above  the  power  house.  From  here  it  is  dropped  down  the 
hill  in  four  8-ft.  steel  penstocks  each  connecting  with 
a  7,500-kw.  unit  in  the  power  house.  On  leaving  the 
draft  tubes  the  water  flows  out  under  a  curtain  wall  at 
the  end  of  the  power  house,  through  a  rock  cut  to  a 
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concrete  weir  wall  several  hundred  feet  downstream,  thence 
through  a  rough  artificial  channel  into  the  river  some 
distance  below. 

Use  of  Axiline  Dye 

The  same  substance  that  had  been  so  successfully  used 
in  the  clear  waters  of  Niagara  River  proved  to  be  abso- 
lutely invisible  in  the  dark  brown  waters  of  this  river, 
even  when  introduced  in  large  quantities.  The  reservoir 
had  been  filled  but  shortly  before,  leaving  a  large  quantity 
of  vegetable  matter  in  the  water.  Upon  this  the  strong 
oxidizing  properties  of  the  permanganate  acted  and  during 
the  2-mi.  journey,  changed  from  its  natural  deep  purple 
color  to  a  muddy  brown  very  similar  in  shade  to  the 
vegetable-stained  river  water. 

It  therefore  became  necessary  to  procure  a  brilliant 
red  aniline  dye  which  would  be  unaffected  by  the  character 
of  the  water.  Before  diluting  this  dye  in  water  it  is 
a  bright  red,  but  when  a  small  amount  of  it  is  put  into 
a  considerable  quantity  of  water  it  gives  the  solution  a 
light  green  opaque  color  (by  transmitted  light).  To  the 
observer  this  color  is  very  clearly  distinguishable  against 
the  dark  brown  of  the  water.  Observations  of  the  color 
were  taken  at  the  point  where  the  tail  water  emerged 
from  the  power  house  and  noted  the  usual  three  times. 
On  some  of  the  long  runs,  occupying  over  an  hour,  the 
presence  of  the  color  could  first  be  detected  by  the  flecks 
of  foam  taking  on  a  pink  shade  (from  reflected  light), 
and  in  all  cases  this  coloring  of  the  foam  seemed  to  be  a 
very  sensitive  indication  of  the  first  trace  of  color  reaching 
the  tail  race.  It  is  a  good  idea  to  purchase  the  dye  in 
what  is  called  a  paste,  but  which  really  is  a  semi-liquid, 
for  the  powdered  form  cakes  when  put  in  water  and  has 
to  be  thoroughly  dissolved  in  hot  water  before  it  is  fit 
to  use. 

Importance  of  Quick  Injection 

Too  much  emphasis  cannot  be  placed  upon  the  import- 
ance of  introducing  the  coloring  matter  in  the  proper 
way.  Any  failure  of  the  injecting  apparatus  to  work, 
premature  dumping  of  the  color,  leakage,  or  fouling  of 
the  operating  apparatus  causing  the  color  to  dribble  out 
slowly — all  are  invisible  to  the  man  operating  it,  so  that 
xmder  any  of  these  conditions  the  time  of  introduction  is 
at  best  very  vague,  if  not  altogether  unknown,  producing 
results  of  no  value.  Any  apparatus  that  is  uncertain  of 
operation  cannot  fail  to  cause  a  lack  of  confidence  in  all 
results  obtained.  The  color  should  always  be  injected 
suddenly;  it  should  be  in  a  form  which  will  quickly 
dissolve  or  dilute  and  it  should  also  be  released  where  it 
will  be  sure  to  be  caught  by  the  current  and  whirled 
immediately  into  the  main  flow. 

The  case  in  question  presented  particular  difficulties, 
as  the  only  place  where  the  color  could  be  introduced 
was  through  an  opening  in  the  gate-house  floor  just  behind 
the  screens.  The  water  surface  stood  30  ft.  below  this 
floor  and  the  pipe  entrance  15  ft.  below  that.  Fig.  3 
shows  a  form  of  device  that  proved  to  be  very  definite  of 
action  and  satisfactory  in  every  way.  A  pint  or  more 
of  the  color  could  be  held  in  the  bag  formed  from  the 
square  piece  of  oilcloth.  The  bag  was  closed  by  gathering 
at  the  top  and  bound  around  with  a  thread.  On  the  trip 
cord  was  fastened  a  sharp  jagged  wire  ring  through  which 
this  gathering  thread  passed,  so  that  when  the  color  had 
been  lowered  to  the  desired  point,  the  trip  cord  could 


be  jerked  at  a  definite  time,  cutting  the  thread  and  releas- 
ing the  color  in  one  compact  dose  with  no  chance  of  its 
being  strung  out. 

The  time  taken  by  the  color  to  make  its  way  down 
the  pipe  through  the  penstocks  and  units,  into  the  tail 
race  varied  from  12  min.  with  all  lour  machines  running 
at  full  gate,  to  1  hr.  23  min.  with  only  one  wheel  running 
at  0.4  gate. 

During  all  the  tests  the  electrical  load  carried  by  the 
plant  was  tied  in  with  that  of  the  Ontario  Power  Co. 
at  Niagara  Falls  so  that  any  fluctuations  of  commercial 
load  were  carried  by  that  plant  and  it  was  possible  to 
put  the  Salmon  River  units  under  hand  control  during 
the  entire  runs  thereby  holding  the  gate  openings  constant. 

Checks  on  Color  Tests 

Weir  readings  in  the  tailrace  were  taken  every  l/2  min., 
and  the  quantity  figured  from  a  discharge  curve  previously 
made  up.  This  was  used  as  a  check  on  the  color  runs. 
Two  other  rough  checks  were  possible  by  figuring  the 
quantity  from  the  turbine  gate  openings  considered  as 
submerged  orifices,  and  from  the  electric  load  and  esti- 
mated efficiency  characteristics.  Readings  of  the  water 
level  in  the  surge  tank  at  the  top  of  the  penstock  and 
pressure  gage  readings  at  the  bottom  of  the  penstock 
were  taken  so  that  pipe-line  losses,  penstock  losses  and  net 
operating  head  could  be  determined.  The  surge  tank- 
level,  especially  for  large  flows,  became  very  sensitive, 
and  when  a  loss  curve  was  established  this  level  became  an 
accurate  way  of  checking  the  results  of  any  single  color 
run. 

The  total  volume  was  carefully  figured  and  as  the 
different  units  were  taken  up  small  corrections  were  made 
for  the  different  tailrace  lengths  and  short  sections  of 
pipe  line  between  penstock  entrances. 

When  two  or  more  wheels  are  tested  together  the  gate 
openings  should  be  kept  about  equal,  especially  in  the  case 
of  long  penstocks,  as  otherwise  the  color  will  be  strung 
out,  moving  faster  through  one  penstock  and  wheel — that 
is,  the  larger  gate  opening — than  through  the  other.  In 
figuring  the  volume  all  penstocks,  wheel  casings  and  draft- 
tubes  must  be  included.  Errors  are  easy  to  make  and 
should  be  guarded  against  wherever  a  division  in  the 
channel,  pipe,  or  water  course  takes  place. 

Eliminating  Discrepancies  in  Results 

With  all  these  various  factors  dependent  upon  one 
another  it  is  apparent  that  any  error  resulting  from  in- 
correct readings,  poor  observations,  wrong  times,  or  freaks 
of  eddy  currents  and  waterwheel  runners,  invariably  can 
be  picked  up  and  investigated.  Unavoidable  discrepancies, 
by  weighing  the  causes  of  error,  can  be  smoothed  out  and 
adjusted  until  the  final  results  have  a  higher  degree  of 
accuracy  than  it  is  possible  to  attain  from  any  one  system 
of  measurements.  Provided  no  freak  is  found,  the  fric- 
tion-loss curve,  the  weir-discharge  curve,  the  curve  between 
gate  openings  and  quantity  and  the  wheel  efficiency  curves, 
should  all  be  relatively  smooth  and  the  results  of  any 
one  run  should  fall  on  them  all  or  be  investigated. 

As  an  example  of  the  value  of  this  checking  one  case 
may  he  cited.  The  tests  on  one  unit  disclosed  the  fact 
that  the  relation  between  gate  opening  and  draft  was 
not  like  that  on  the  other  units,  and  that  the  efficiency 
had  fallen  off.    The  wheel  was  shut  down  and  upon 


620 


ENGINEERING  NEWS 


Vol.  74,  No.  13 


examination  several  large  blocks  of  wood  were  discovered 
jammed  between  the  runner  vanes. 

About  40  color  runs  in  all  were  made  in  the  tests  at 
Salmon  River,  and  two  facts  of  special  interest  were 
brought  out — the  time  between  the  first  and  last  trace 
was  invariably  equal  to  about  one-tenth  the  total  elapsed 
time,  and  the  maximum  density  of  color  occurred  at  about 
the  mean  time  between  the  first  and  last  trace. 

Injected  Color  Strings  Out 

The  first  phenomenon  is  interesting  since  according  to 
the  supposed  theory  of  flow  in  pipes  a  great  deal  more 
stringing  out  of  the  color  should  have  occurred,  owing  to 
the  difference  in  velocity  at  the  center  and  along  the 
surface  of  the  pipe.  This  may  be  accounted  for  by  the 
fact  that  the  separate  particles  do  not  flow  along  in  a 
straight  longitudinal  direction,  but  twist  and  turn  in 
eddies  and  at  bends,  so  as  to  flow  partly  with  the  fast 
moving  center  and  partly  with  the  dragging  water  along 
the  sides,  the  resultant  being  an  evening-up  to  the  average 
rate  of  travel.  The  results  show  that  the  last  particles 
of  color  visible  must  have  flowed  at  a  rate  of  about  nine- 
tenths  that  of  the  fastest,  and  this  difference  is  intensified 
by  the  right-angled  bend  into  the  penstocks  and  the  differ- 
ence in  length  of  path  of  the  various  particles  in  going- 
through  the  turbines. 

The  fact  that  the  point  of  maximum  color  occurs  at 
the  mean  time  between  the  first  and  last  trace  indicates 
that  the  greater  proportion  of  particles  have  traveled  at 
the  mean  rate.  As  the  grading  off  of  color  was  uniform 
and  similar  in  both  directions,  it  would  appear  that  the 
time  at  which  this  maximum  density  occurs  is  the  proper 
time  to  be  used  for  computing  the  average  rate  of  flow 
through  the  pipe.  No  proof  of  this  is  possible,  without 
calibration  by  some  more  accurate  method,  if  such  exists ; 
yet  it  is  firmly  believed  to  be  near  the  truth. 

At  every  opportunity  this  theory  has  been  checked  in 
one  way  or  another,  and  no  reason  to  doubt  its  correctness 
has  as  yet  been  found.  On  several  of  the  slowest  runs, 
rod  floats  were  allowed  to  drift  down  the  tailrace,  and 
from  the  known  volume  the  quantity  was  figured  and 
found  to  check  with  that  computed  from  the  color.  Again, 
the  weir,  which  was  a  rather  rough-topped  concrete  wall 
with  an  unknown  coefficient,  was  calibrated  by  means  of 
the  color  runs  and  the  resulting  discharge  curve  proved 
to  be  a  true  three-halves-power  curve  with  a  definite  co- 
efficient, in  a  general  way  showing  the  color  method  to  be 
consistent  within  its  range.  As  further  checking  by  means 
of  pipe  losses  and  computed  flow  for  different  gate  open- 
ings disclosed  no  error,  it  seems  certain  that  very  little 
error  will  result  if  this  theory  is  adopted.  In  cases  where 
a  slight  difference  occurred  between  the  mean  of  first 
and  last  traces  and  the  time  of  maximum  density,  they 
were  corrected  according  to  the  weighted  probable  degree 
of  accuracy  of  observation,  and  averaged. 

Proper  Status  of  Color  Tests 

Substances  other  than  aniline  dye  and  permanganate 
have  been  tried  out  at  various  times  but  none  has  proved 
satisfactory.  Shavings,  sawdust,  confetti  and  oil  were 
experimented  with  at  the  Salmon  River  plant;  but  all 
are  open  to  the  same  objection,  that  of  dragging  out 
the  final  traces  to  such  a  degree  that  all  accuracy  in 
the  observation  is  lost  and  any  recorded  times  are  at 


least  uncertain  and  indefinite.  Where  the  water  to  be 
measured  is  clear  and  free  from  vegetable  stain  and  the 
time  of  color-runs  is  not  too  great,  potassium  perman- 
ganate probably  will  prove  the  cheapest  and  most  satis- 
factory substance  to  use,  while  in  muddy  streams  or  with 
long  pipe  lines  affording  sufficient  time  of  transit  for 
oxidation  to  take  place,  either  a  brilliant  green  or  red 
aniline  dye  will  be  necessary. 

In  conclusion  it  may  be  said  that  if  ordinary  care  is 
used  to  avoid  unnecessary  errors,  if  the  color  is  introduced 
in  the  proper  way  and  just  enough  is  injected  at  a  time 
to  be  clearly  visible  to  the  observer,  the  results  obtained 
from  color-run  tests  should  have  a  higher  degree  of  accu- 
racy than  those  from  the  common  methods  of  water 
measurement  now  in  use,  such  as  current  meters,  pitot 
tubes,  rod  floats,  or  even  by  the  method  of  chemical 
solution ;  and  will  compare  very  favorably  with  results 
obtained  from  the  standard  test  weir.  Without  doubt  a 
carefully  constructed  sharp-edged  test  weir  is  the  most 
accurate  device  for  flow  measurements;  but  in  most  cases 
it  is  impracticable  to  build  one — either  on  account  of  the 
expense  or  the  lack  of  a  suitable  location  or  because  the 
quantity  of  water  is  too  great  to  come  within  known 
experimental  calibrations. 

Color  Test  an  Aid  to  Operation 

With  color,  tests  can  be  made  conveniently  at  widely 
separated  dates  to  determine  the  falling  off  of  plant 
efficiency,  the  effect  of  any  alteration  or  wearing  of  the 
waterwheel  runners,  etc. ;  whereas  it  is  often  most  incon- 
venient to  reconstruct  a  special  weir  during  normal 
operation.  For  all  such  reasons  it  seems  strange  that  this 
method  is  not  more  frequently  used  in  connection  with 
hydro-electric  tests.  It  is  applicable  to  any  plant  having 
a  pipe  line  or  long  penstock,  can  be  used  without  inter- 
ruption to  the  commercial  load,  is  inexpensive  and  with 
a  moderate  amount  of  care  will  give  results  that  are 
sufficiently  accurate  for  all  practical  purposes. 

m 

Roofs  and  Floors  in  Africa — Corrugated  iron  would  seem 
on  casual  inspection  to  be  the  favorite  roofing  medium  in 
Portuguese  East  Africa,  but  a  tendency  is  manifest  to  replace 
it  by  materials  more  easily  handled  and  at  the  same  time 
less  conductive  of  heat.  United  States  Consul  George  A. 
Chamberlain,  Lourenco  Marques,  believes  that  there  is  a 
promising  market  in  his  vicinity  for  modern  roofings  and 
floor  coverings.  Local  builders  state  that  pitch  or  asphalt 
or  patented  roofings  are  rapidly  replacing  old  roofs.  The 
floors  in  Lourenco  Marques  are  of  two  kinds — in  the  cheaper 
houses  of  wood,  and  in  the  more  expensive  of  parquet,  tile 
or  mosaic.  The  idea  of  the  tile  and  mosaic  floors  is  that 
they  are  cool;  but  at  the  same  time  they  are  tiring  to  the 
feet.  Board  floors,  unless  very  carefully  laid,  give  easy 
ingress  to  insects  and  vermin,  which  are  very  prevalent. 
Modern  types  of  roofs  have  been  introduced  into  Tripoli, 
Libya,  since  coming  under  Italian  influence.  Of  the  1,050,000 
inhabitants  of  Libya  95  per  cent,  are  Arabs,  and  the  largest 
portion  of  these  are  nomadic.  Natives  who  live  in  the  Oases 
haxe  fixed  habitations,  with  simple  houses  of  stone  , sun-dried 
brick  or  packed  earth,  with  roofs  of  date-wood  rafters  overlaid 
with  palm  leaves  and  straw  and  the  whole  covered  with  a 
coating  of  lime  plaster.  In  coast  towns  the  principal  building 
materials  are  stone  and  brick,  with  flat  roofs  covered  with 
lime  concrete.  Sloping  roofs  have  now  been  introduced.  A 
roofing  that  seems  to  have  been  favorably  received  is  known 
as  "Eternit"  and  is  an  artificial  stone  composed  of  asbestos, 
other  mineral  substances  and  chalk,  mixed  and  hardened  with 
acid.  It  is  produced  in  sheets  by  an  Italian  firm  at  Casale 
Monferrato  and  costs  about  5c.  per  sq.ft.  This  material  can 
be  cut  without  cracking,  and  nails  can  be  driven  through  it. 
It  is  estimated  that  fully  75  per  cent,  of  the  $40,000  imports 
of  roofing  materials  in  Tripoli  in  1913  were  of  "Eternit  " 
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An  important  change  in  its  I-beam  rolling  is  an- 
nounced by  the  Carnegie  Steel  Co. — the  production  of 
a  new  line  characterized  by  wide  and  thin  flanges  and 
flange  bevel  flattened  to  1  in  11,  the  previous  standard 
being  1  in  6.  The  sizes  of  I-beam  to  which  this  applies 
are  27,  24,  21,  18,  15,  12,  10  and  8  in.  deep. 

These  beams  are  a  development  from  the  high-efficiency 
(thin-web)  beams  brought  out  a  year  or  two  ago.  The 
introduction  of  the  27-in.  size,  and  of  the  21-in.  size 
to  replace  the  20-in.,  was  a  feature  of  that  line,  as 
was  also  a  tapered  thickening  of  the  web  at  its  junction 
with  the  flanges.  The  new  wide-flange  line  also  has 
the  27-in.  and  21-in.  sizes,  thus  giving  a  3-in.  gradation 
down  to  .the  12-in.  depth  and  a  2-in.  gradation  thence 
to  8  in.  In  other  respects,  however,  the  new  beams  differ 
radically  from  the  high-efficiency  beams. 

The  webs  are  thicker,  the  flanges  wider  and  much  thin- 
ner, the  flange  bevel  flatter,  and  the  web-enlargement 
at  the  flanges  reduced  in  size.  The  beams  are  all  a 
pound  or  two  heavier  than  the  high-efficiency  beams, 
and  their  carrying  capacity  per  pound  is  lower  (though 
equal  to  that  of  the  "standard-weight"  I-beams).  The 
24-in.  I-beam,  for  instance,  has  7-in.  flange  and  %-in. 
web  in  the  old  "standard-weight"  section  weighing  80 
lb.  per  ft.;  7-in.  flange  and  25/64-in.  web  in  the  high- 
efficiency  section  weighing  69%  lb. ;  9-in.  flange  and  ^f- 
in.  web  in  the  new  section  weighing  74  lb. 

A  pamphlet  "Structural  Beams,"  describing  the  new 
sections,  has  just  been  issued  by  the  Carnegie  Steel  Co., 
Carnegie  Building,  Pittsburgh,  Penn. 
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A  second  Pan-American  Scientific  Congress  will  be 
held  in  Washington,  D.  C,  Dec.  27,  1915,  to  Jan.  8, 
1913.  The  program  is  divided- into  nine  main  sections,  of 
which  the  fifth  is  Engineering  and  is  in  charge  of  Gen. 
W.  H.  Bixby.  (The  others  cover  anthropology,  astron- 
omy, natural  resources,  education,  law,  mining,  public 
health  and  transportation.) 

The  secretary  of  the  engineering  section  is  Elmer  L. 
Corthell.  The  section  will  concern  itself  in  particular 
with  discussion  of  various  engineering  subjects  that  com- 
manded the  attention  of  the  delegates  to  the  Santiago 
Congress  of  1908.  Among  these  is  "a  common  Pan- 
American  body  of  engineering  nomenclature  and  laws 
regulating  the  use  of  water."  Another  subject  to  be 
discussed  is  the  desirability  and  practicability  of  estab- 
lishing a  uniform  railroad  gage  in  Pan-America,  especially 
in  Central  and  South  America.  The  five  principal  engi- 
neering societies  of  the  United  States  have  delegated 
their  secretaries  to  represent  them. — By  G.  L.  Swigett, 
Assistant  Secretary  General,  Second  Pan-American  Scien- 
tific Congress. 
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[Editorial  Correspondence] 

.Members  of  the  four  national  societies  of  civil,  me- 
chanical, mining  and  electrical  engineers  left  New  York 
City  for  San  Francisco  on  Thursday,  Sept.  9,  on  a  spe- 
cial through  train  of  13  steel  cars  over  the  New  York 
Central  lines  and  Santa  Fe  system.  The  entire  party, 
witli  those  who  joined  at  Albany,  Buffalo,  Cleveland  and 
other  points,  numbered  over  150. 

Among  the  prominent  members  of  the  party  were: 
Dr.  John  A.  Brashear,  President  of  the  Mechanical  En- 
gineers, and  William  L.  Saunders,  President  of  the  Min- 
ing Engineers;  Gano  Dunn,  President  of  the  United 
Engineering  Society;  H.  J.  E.  Wenckebach  and  Robert 
Snellen,  delegates  from  Holland  to  the  International 
Engineering  Congress;  Major  Jean  de  Pulligny,  dele- 
gate of  the  French  Government;  Prof.  A.  E.  Rohn, 
of  the  Zurich  Polytechnic  Institute,  delegate  from  Swit- 
zerland; Roger  Tappan,  from  Finland;  W.  Charnley, 
from  Brazil,  and  Jose  R.  Villalon,  from  Cuba;  Prof. 
Ira  H.  Woolson,  S.  L.  F.  Deyo,  D.  H.  Grimm,  C.  F. 
Rand,  Lazarus  White,  W.  N.  Best,  Mansfield  Merriman 
and  J.  J.  Carty,  of  New  York;  Worcester  R.  Warner, 
of  Tarrytown;  H.  G.  Reist,  of  Schenectady;  J.  A.  Sey- 
mour, of  Auburn;  Gardner  Williams  and  C.  F.  Loweth, 
of  Chicago. 

Friday  forenoon  was  spent  at  Niagara  Falls,  with  a 
trip  over  the  Niagara  Gorge  Ry.  to  Lewiston.  Very  hot 
weather  prevailed  the  first  two  days,  but  heavy  rains 
Friday  night  cooled  the  air  and  gave  the  travelers  an 
opportunity  to  see  the  streams  of  northern  Missouri  and 
eastern  Kansas  in  high  flood. 

Colorado  Springs  was  reached  on  Sunday  morning, 
Sept.  10.  Most  of  the  party  spent  the  morning  in  an 
excursion  by  automobiles  to  Crystal  Park,  a  mountain 
valley  2,750  ft.  above  the  city  plain.  The  park  is  reached 
by  a  new  automobile  road  with  8%  maximum  grades. 
The  road  zigzags  back  and  forth,  and  at  three  places, 
where  the  slope  was  too  steep  for  grading  wide  enough 
to  make  a  hairpin  turn,  a  Y  has  been  made.  The  com- 
pany which  built  the  road  runs  20-passenger  automobiles 
over  it. 

An  excursion  up  Pike's  Peak  was  attempted  by  most 
of  the  party  in  the  afternoon,  but  the  breakdown  of  the 
rack  locomotive  after  the  first  half  mile  compelled  a  re- 
turn. A  number,  by  invitation  of  the  Portland  Mining- 
Co.,  motored  to  Cripple  Creek.  Several  others  went  over 
the  new  automobile  road  which  is  under  construction  to 
the  top  of  Pike's  Peak,  and  of  which  about  30  mi.  has 
been  completed. 

Monday  was  spent  casing  New  Mexico,  where  re- 
markable sandstone  cliffs  were  a  source  of  great  interest. 
The  train  arrived  early  Tuesday  morning  at  the  Grand 
Canon  of  the  Colorado  River,  and  the  visitors  had  the 
entire  day  to  view  this  indescribable  wonder. 

Tuesday  night  and  Wednesday  were  spent  between  the 
Grand  Canon  and  San  Francisco,  the  most  interesting 
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engineering  feature  being  the  famous  Tehachapi  Pajss 
over  the  Sierra  Nevada  range.  From  the  summit  of  the 
pass  to  Bakersfield,  a  distance  of  50  mi.,  the  railway  de- 
scends 3,550  ft.  The  location  is  along  steep  hillsides 
where  numerous  tunnels  and  horseshoe  curves  and  one 
complete  loop  were  necessary. 

At  Albuquerque  the  travelers  were  greeted  by  a  local 
committee  representing  the  engineers  of  New  Mexico ;  and 
as  the  train  approached  San  Francisco  on  Wednesday  af- 
ternoon, members  of  the  local  reception  committee  came 
out  to  extend  a  welcome.  The  remaining  days  of  the 
week  after  arrival  at  San  Francisco  were  occupied  by 
the  meetings  of  the  several  national  societies,  and  the 
week  following  to  the  International  Engineering  Con- 
gress. 

8 

The  Worst  Slide  at  (isiillard  Cut,  Fanama  Canal,  occurred 
on  the  east  bank,  just  north  of  Gold  Hill  and  directly  opposite 
the  village  of  Culebra,  on  Sept.  18.  An  upheaval  of  the  bot- 
tom of  the  canal  is  alleged  to  have  taken  place  at  the  same 
time,  forming  an  island  in  the  middle  of  the  channel,  closing 
the  latter  to  navigation. 

Reduetion  in  Number  of  Accidents  has  been  secured  by  the 
Baltimore  Gas  and  Electric  Co.  as  a  result  of  the  work  of  its 
safety  committees.  There  were  no  accidents  fatal  to  the  public 
in  the  year  ending  June  30,  1915,  and  the  total  number  of 
nonemployees  injured  was  reduced  from  102  to  25.  However, 
four  men  were  killed  compared  with  one  the  year  before. 
The  total  number  of  accidents  was  330,  a  reduction  of  30%; 
the  number  of  employees  injured  was  301,  or  17%  reduction. 

An  Explosion  Wrecked  the  sewage-pumping  station  of 
Batavia,  N.  Y.,  on  Aug.  18,  fatally  injuring  an  employee  and 
putting  out  of  commission  the  pumps  which  lift  the  sewage 
of  the  city  to  sewage-treatment  works.  It  is  supposed  that 
the  explosion  was  caused  by  either  natural  gas  or  gasoline 
that  gained  access  to  the  pump-well  through  the  sewers. 
Thomas  Fleming,  Jr.,  of  Chester  &  Fleming,  Pittsburgh,  was 
called  in  to  advise  the  city  immediately  after  the  explosion. 
H.  J.  Burkhart  is  Mayor  of  Batavia. 

A  Large  Contract  for  Stone  Ballast  for  a  portion  of  the 
new  subway  system  for  New  York  City  has  been  awarded  by 
the  Public  Service  Commission  for  the  First  District.  About 
243,000  cu.yd.  of  hard-limestone  ballast  will  be  supplied  by  the 
Upper  Hudson  Stone  Co.  for  $228,010,  or  about  $0.94  per  yd. 

Grinding  the  Rails  of  Street  Railways  by  means  of  the 
track  brakes  used  on  steep  grades  is  being  practised  at  San 
Francisco.  The  ordinary  wood  blocks  or  shoes  of  the  track 
brakes  are  replaced  by  carborundum  blocks  and  the  cars 
are  run  at  regular  speed  with  the  brakes  set  sufficiently  to 
cause  the  blocks  to  grind  the  rail  heads. 

Railway  Scale-Testing  Cars  of  large  and  short  wheelbase 
were  discussed  by  C.  A.  Briggs,  of  the  United  States  Bureau 
of  Standards  in  a  paper  read  at  the  Chicago  meeting  of  the 
National  Association  of  Scale  Experts.  His  conclusions  were 
unfavorable  to  the  longer  double-truck  cars  and  in  favor 
of  four-wheeled  cars.  The  wheelbase  preferably  should  be 
5  or  5%  ft.,  with  7  ft.  as  a  maximum. 

The  First  Cargo  of  American  Coal  for  Greece  was  shipped 
from  Norfolk,  Va.,  in  July.  The  collier  proceeded  to  Patras 
where  3400  tons  was  discharged,  then  to  Parseus,  where  the 
remaining  2600  tons  was  discharged.  The  price  of  the  coal  is 
stated  to  have  been  $15.07  per  ton  c.i.f.  Patras,  of  which  $11.42 
was  for  ocean  freight  and  $3.65  for  the  coal  itself.  The  an- 
nual consumption  of  coal  for  the  Patras  district  is  60,000  to 
80,000  tons,  practically  all  bituminous. 

A  Weather  Bureau  Station  has  just  been  established  on  a 
farm  near  Omaha,  Neb.,  for  the  purpose  of  making  systematic 
observations  of  the  upper  air,  by  means  of  kites  carrying 
self-recording  instruments.  It  was  not  necessary  to  erect 
new  buildings,  excepting  a  small  shelter  for  the  kite  reel, 
as  the  buildings  on  the  farm  were  sufficient  for  the  needs  of 
the  work.  This  work  was  formerly  carried  on  at  Mount 
Weather,  Va.,  and  the  apparatus  was  moved  from  that  station 
to  the  present  one.  This  station  will  be  known  as  the  Drexel 
Aerological  Station,  and  the  observations  obtained  here  will 
be  sent  to  the  Central  Office  of  the  Weather  Bureau  at  Wash- 
ington, D.  C,  for  computation  and  study.  Kite  flights  were 
begun  at  this  station  Sept.  1. — B.  J.  Sherry,  Drexel,  Neb. 

The  Largest  Municipal  Office  Building  in  the  world  is  the 
new  Municipal  Building  of  New  York  City.    According  to  the 


report  of  Borough  President  M.  M.  Marks,  the  building  con- 
tains about  1,000  offices,  which  are  occupied  by  over  4,200 
city  officers  and  employees.  The  force  employed  for  clean- 
ing, maintaining  and  operating  the  building  is  under  the  8-hr. 
law  and  other  restrictions,  which  make  it  difficult  to 
secure  economy.  Nevertheless,  the  estimated  annual  cost  for 
daily  cleaning,  watching  and  attendance  for  1915  is  only 
11.9c.  per  sq.ft.  There  is  in  the  entire  building  830,000  sq.ft 
of  floor  area.  The  estimated  total  cost  of  operation  and  main- 
tenance for  1915,  including  heating,  lighting  and  elevator 
service,  is  29 %c.  per  sq.ft.  of  floor  area  and  49c.  per  sq.ft.  of 
office  area. 

Shipbuilding  in  Nagasaki,  Japan,  has  become  an  industry 
of  great  importance  since  the  opening  of  the  Panama  Canal 
and  the  withdrawal  of  many  European  vessels  from  active 
service.  Atlhough  Oregon  pine  costs  70  to  75  per  cent,  more 
than  the  native  pine,  it  is  preferred  for  shipbuilding  purposes 
because  of  its  fewer  knots  and  more  regular  grain.  These 
characteristics  result  in  a  reduction  of  labor  cost,  which  is 
an  important  factor  in  Japan,  where  the  cost  of  labor  is  high 
compared  with  other  places  in  the  Far  East.  The  Japanese 
ship's  carpenter  receives  the  equivalent  of  30c.  to  $2  per  day, 
according  to  his  degree  of  skill,  while  in  certain  parts  of  China 
an  expert  carpenter  receives  less  than  10c,  United  States  cur- 
rency. The  largest  single  shipment  of  Oregon  pine  to  Na- 
gasaki is  now  on  its  way  and  consists  of  2000  tons  of  timber. 

A  Large  Coal-Loading  Wharf  is  under  construction  in 
New  Castle  Harbor,  New  South  Wales.  It  will  be  one-third 
mile  long,  with  water  30  ft.  deep  along  the  face  line.  A 
system  of  heavy  diagonal  bracing  is  employed  between  the 
superstructure  and  the  high-water  mark,  for  the  "purpose  of 
preventing  the  traverse  rail  from  being  knocked  out  of 
alignment  by  heavy  vessels.  The  dock  will  carry  six  15-ton 
coal-loading  high-speed  electric  traveling  cranes,  each  weigh- 
ing 200  tons,  of  English  manufacture.  Two  have  been  de- 
livered, and  a  third  is  on  the  way.  The  following  data  are 
from  a  report  on  the  test  of  these  machines: 

Hoisting  with  two  motors:  Load,  15  tons;  speed,  97  ft. 
per  min. ;  480  volts,  240  amperes.  Hoisting  with  one  motor: 
Load,  15  tons;  speed,  47.6  ft.  per  min.;  270  volts,  110  amperes. 
Traveling:    Speed,  97  ft.  per  min.;  488  volts;  48  amperes. 

For  hoisting,  154  hp.  was  required;  7%  hp.  for  slewing, 
and  31%  hp.  for  traversing.  Each  of  the  cranes  will  lift 
15  tons  at  55-ft.  radius  a  vertical  distance  of  39  ft.  it  is 
estimated  that  the  six  cranes  will  be  able  to  load  over  2,500,000 
tons  of  coal  per  annum. 
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Mr.  R.  S.  Bryant,  Consulting  Engineer  of  the  Standard 
Welding  Co.,  of  Cleveland,  Ohio,  has  become  Factory  Manager 
of  the  company. 

Mr.  Joachim  G.  Giaver  has  opened  an  office  in  the  Ra.ilway 
Exchange  Building,  Chicago,  111.,  where  he  will  engage  in 
structural  engineering. 

Mr.  Charles  L.  Wood,  formerly  with  the  United  States  Coast 
and  Geodetic  Survey,  has  been  appointed  Highway  and  Bridge 
Engineer  of  Lowndes  County,  Mississippi. 

Mr.  Thomas  B.  Smith,  formerly  Postmaster  of  Philadelphia, 
has  been  appointed  a  member  of  the  Public  Service  Commis- 
sion of  Pennsylvania  by  Governor  Brumbaugh. 

Mr.  F.  K.  Bennett,  Supervisor  of  the  Minneapolis  & 
St.  Louis  R.R.,  at  Monmouth,  111.,  has  been  made  Valuation 
Engineer,  with  headquarters  at  Minneapolis,  Minn. 

Mr.  Gus  E.  Hauser,  Jr.,  of  Columbus,  Miss.,  has  been  ap- 
pointed consulting  engineer  for  the  $100,000  bond  issue  for 
highway  construction  in  Lowndes  County,  Mississippi. 

Mr.  Charles  A.  Russell,  of  Gloucester,  Mass.,  has  been 
appointed  a  member  of  the  Massachusetts  Public  Service  Com- 
mission, to  fill  the  vacancy  caused  by  the  retirement  of  Mr. 
Clinton  White. 

Dr.  Otto  Kress  will  hereafter  have  charge  of  the  pulp  and 
paper  investigations  at  the  United  States  Forest  Products 
Laboratory  at  Madison,  Wis.  He  succeeds  Mr.  O.  L.  E.  Webber, 
who  recently  resigned. 

Mr.  Herman  L.  Wittstein,  Jun.  Am.  Soc.  C.  E.,  Efficiency 
Engineer  of  the  Knox  Motors  Co.,  Springfield,  Mass.,  has  be- 
come Assistant  to  the  Manager  of  the  Standard  Fuse  Corpor- 
ation at  Paulsboro,  N.  J. 

Dr.  Robert  P.  Calvert,  Instructor  of  Chemistry  at  Columbia 
University,  has  been  appointed  Director  of  the  Laboratory  of 


September  23,  1915 


B NUINEERIN G    N  E  W  S 


General  Chemistry  at  the  Experiment  Station  of  the  E.  I.  du 
Pont  de  Nemours  Powder  Co.,  of  Wilmington,  Del. 

Mr.  Charles  B.  Buerger,  M.  Am.  Soc.  C.  E.,  Principal  Assist- 
ant Engineer  with  Mr.  George  W.  Puller,  New  York  City,  has 
resigned  to  accept  an  appointment  as  Consulting  Engineer 
of  the  Atlantic  Refining  Co.,  of  Philadelphia,  Penn. 

Mr.  J.  P.  Walker,  Assistant  Engineer  of  the  Valuation 
Department  of  the  Atlantic  Coast  Line  at  Petersburg,  Va., 
has  been  made  Assistant  Superintendent  of  the  Charleston 
district  of  that  road,  with  headquarters  at  Charleston,  S.  C. 

Mr.  Nelson  Ogden,  Assoc.  M.  Am.  Soc.  M.  E.,  who  was  en- 
gaged for  a  number  of  years  with  the  New  London  Ship  and 
Engine  Co.  on  the  design  of  Diesel  oil  engines,  has  accepted 
a  position  with  the  Mcintosh  &  Seymour  Corporation,  of 
Auburn,  N.  Y. 

Mr.  William  C.  Coffin,  M.  Am.  Soc.  M.  E.,  recently  Struc- 
tural Engineer  of  the  Jones  &  Laughlin  Steel  Co.,  Pittsburgh, 
Penn.,  has  been  elected  Vice-President  of  the  Knox  Pressed 
&  Welded  Steel  Co.,  Pittsburgh.  Prom  1898  to  1908  he  was 
Vice-President  of  the  Riter-Conley  Manufacturing  Co. 

Mr.  Edward  Anderberg,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer,  New  York  State  Barge  Canal,  in  charge  of  bridge 
and  lock  work,  at  Lockport,  N.  Y.,  has  been  appointed  Resident 
Engineer  at  New  York  City,  in  charge  of  terminal  construc- 
tion.   He  succeeds  Mr.  Earl  Talbot,  who  recently  resigned. 

Prof.  Frederick  H.  Newell,  M.  Am.  Soc.  C.  E.,  the  new  head 
of  the  civil  engineering  department  of  the  University  of 
Illinois,  and  formerly  Director  of  the  United  States  Reclama- 
tion Service,  has  been  appointed  a  member  of  the  Illinois  State 
Board  of  Examiners  of  Structural  Engineers,  by  Governor 
Dunne. 

Prof.  Alexander  Miller  Gray,  Assistant  Professor  of  Elec- 
trical Engineering  at  McGill  University,  Montreal,  has  been 
appointed  Professor  of  Electrical  Engineering  in  Sibley  Col- 
lege, Cornell  University.  He  will  also  be  the  head  of  the  elec- 
trical department,  filling  the  vacancy  caused  by  the  resigna- 
tion of  Prof.  H.  H.  Norris. 

Dr.  M.  X.  Sullivan,  who  has  been  connected  with  the  Di- 
vision of  Soil  Fertility  of  the  United  States  Department  of 
Agriculture,  at  Washington,  D.  C,  has  accepted  the  position 
of  biological  chemist  of  the  United  States  Public  Health  Ser- 
vice. He  will  be  engaged  in  the  biochemical  study  of  pellagra 
at  the  pellagra  hospital  in  Spartanburg,  S.  C. 

Mr.  William  E.  Keily,  Assoc.  Am.  Inst.  E.  E.,  until  recently 
Associate  Editor  of  the  "Electrical  World,"  at  Chicago,  has 
opened  an  office  in  the  Edison  Building,  72  West  Adams  St., 
that  city,  where  he  will  engage  in  consulting  work  in  public- 
utility  development.  From  1910  to  1914  Mr.  Keily  was  Editor 
of  the  "Convention  Daily,"  published  at  the  annual  conven- 
tions of  the  National  Electric  Light  Association  held  at 
St.  Louis,  New  York,  Seattle,  Chicago  and  Philadelphia.  Pre- 
vious to  his  connection  with  the  "Electrical  World,"  he  was 
Managing  Editor  of  the  "Western  Electrician"  of  Chicago. 
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Sereno  S.  Pratt,  of  Brooklyn,  N.  Y.,  for  the  last  live  years 
Secretary  of  the  Chamber  of  Commerce  of  New  York  City, 
died  recently  at  his  summer  home  at  Dorset,  Vt. 

Charles  Hawlett  Wing,  Professor  and  head  of  the  Depart- 
ment of  Chemistry  of  the  Massachusetts  Institute  of  Technol- 
ogy from  1874  to  1884,  died  in  Boston  on  Sept.  14,  at  80  years 
of  age.  He  was  Professor  of  Chemistry  at  Cornell  University 
previous  to  his  connection  with  the  Technology. 

Gen.  Edward  H.  Ripley,  founder  and  Director  of  the  United 
States  and  Brazil  Steamship  Line,  died  at  Rutland,  Vt.,  on 
Sept.  14,  after  a  long  illness.  He  was*  the  builder  of  the 
Raritan  River  R.R.  and  various  structures  in  New  York  City. 
He  left  Union  College  to  enter  the  Union  army  as  captain 
of  volunteers  and  was  rapidly  promoted  to  the  rank  of  briga- 
dier-general. 

William  F.  Fitch,  formerly  President  of  the  Duluth,  South 
Shore  &  Atlantic  R.R.,  died  at  his  home  in  Marquette,  Mich., 
on  Sept.  16,  at  76  years  of  age.  Mr.  Fitch  was  born  in  Circle- 
ville,  Ohio,  and  in  1871  began  his  railroad  career  as  a  clerk  in 
the  employ  of  the  Chicago  &  Northwestern  Ry.  In  1888  he 
entered  the  service  of  the  Duluth,  South  Shore  &  Atlantic. 
At  various  times  he  was  also  President  of  the  Mineral  Range 
R.R.,  General  Manager  of  the  Calumet  &  Hancock  R.R.,  and 
President  of  the  Lake  Shore  Terminal  &  Transfer  Ry  In 
1902  he  became  Vice-President  of  the  Wisconsin  Central  Ry. 

John  Howard  Van  Amringe,  Dean  Emeritus  of  Columbia 
college,  died  at  the  age  of  79  years  at  the  Keeler  House.  Mor- 


ristown,  N.  J.,  on  Sept.  10,  from  a  stroke  of  apoplexy.  He  was 
born  at  Philadelphia,  and  received  his  education  at  the  Mont- 
gomery Academy,  in  Orange  County,  N.  Y.,  Yale  and  Columbia 
colleges.  He  devoted  almost  his  entire  time  for  fifty  years 
to  the  interests  of  Columbia,  and  retired  only  five  years  ago. 
He  was  the  author  of  a  "History  of  Columbia  College"  and 
contributed  the  Columbia  section  to  the  volume  known,  as 
"Universities  and  Their  Sons."  Some  years  ago  he  edited  a 
series  of  Davies'  mathematical  works;  at  one  time  he  was 
president  of  the  New  York  Mathematical  Society. 
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COMING  MEETINGS 
NORTHWESTERN  ROAD  CONGRESS 

Milwaukee!  Wi?''  RaPidS'   ^     SeCy"   JaS'   P  Ket'"^ 
NATI°TION  PAVING   BRICK   MANUFACTURERS  ASSOCIA- 
OCOh""12'    S6Cy"  Wm  R  Blair'  En>?inee>-s  Bldg.,  Cleveland, 

AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS. 
Uci;     r  ^     An,nu,al    convention   at    Dayton,    Ohio.  Secy 
Charles  Carroll  Brown,  702  Wulsin  Bldg.,  Indianapolis  Ind. 

AMERICAN  RAILWAY  BRIDGE  AND  BUILDING  ASSOCIA- 

°CTtir.i,9t;.2HiQANTnw11meet;ing''  at  Detroit,  Mich.  Secy.,  C.  A. 
L,ichty,  319  N.  TV  aller  Ave.,  Chicago. 

SAN  FRANCISCO  MEETINGS 
ILLINOIS  GAS  ASSOCIATION. 

Sept.  27.  Adjourned  meeting.  Secy.,  H.  H.  Clark,  72  West 
Adams  St.,  Chicago,  111. 

SAFETY  CONFERENCE. 

Se?^„f 7;30tt  -A  C-  Carruthers,  Vice-Pies..  Collective  Insur- 
ance &  Universal  Safety  Exhibit,  Mine's  and  Metallurgy 
Blag.,  San  Francisco. 

INTERNATIONAL  GAS  CONGRESS. 

St'  New  York  1City6Cy''  Ge°rere  C"  RHr»sae]l.  29  West  39th 
AMERICAN  GAS  INSTITUTE. 

Seo5'  \7t  t0  £ct',  Secy-  George  C.  Ramsdell,  29  West  39th 
St.,  New  York  City. 

AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION 

City         Secy-  E-  B.  Burritt,  8  West  40th  St., '  New  York 

AMERASSOCIAT^ONTRIC      RAILWAY  MANUFACTURERS' 
°Cv   4i;VtSecy"         G-  MoConnaughy,  165  Broadway,  New 

National  Conference  on  Concrete-Road  Building — This 
meeting  will  be  held  in  Chicago,  Feb.  15-18,  1916.  The  notice 
in  the  issue  of  Sept.  9  gave  the  date  as  Sept.  15-18. 

The  Society  to  Promote  the  Science  of  Management  will 
hold  a  special  memorial  meeting  in  honor  of  Frederick  W. 
Taylor  on  Oct.  22,  at  8:15  p.m.,  in  Houston  Hall,  University 
of  Pennsylvania,  Philadelphia.  There  will  be  several  speakers 
who  have  been  closely  associated  with  Mr.  Taylor  at  different 
periods  of  his  career.  The  secretary  is  Prof.  Henry  W.  Shel- 
ton,  Hanover,  N.  H. 

Electrical  Dealers'  and  Contractors'  Association  of  Ontario 

— The  annual  convention  was  held  in  Toronto,  Can.,  Sept.  6-9. 
The  following  officers  were  elected:  President,  J.  W.  Comme- 
ford,  Toronto;  First  Vice-President,  William  Greenleaf,  Belle- 
ville; Second  Vice-President,  J.  R.  Zenorble,  Windsor;'  Secre- 
tary, Rufus  Earle,  Toronto;  Treasurer,  J.  C.  Soules,  Toronto. 
The  place  of  meeting  for  next  year  was  left  to  the  decision  of 
the  Executive  Committee. 

Northwestern  Branch  of  the  American  Society  of  Civil  En- 
gineers— The  Northwestern  Branch  held  its  annual  meeting 
on  Sept.  17  in  St.  Paul.  Minn.  After  a  dinner  the  following 
officers  were  elected:  President,  W.  L.  Darling,  Chief  Engi- 
neer of  the  Northern  Pacific  Ry.,  St.  Paul;  First  Vice-Presi- 
dent, George  L.  Wilson,  Chief  Engineer  of  the  Twin  City  Rapid 
Transit  Co.,  Minneapolis;  Second  Vice-President,  L.  W.  Rund- 
lett,  St.  Paul;  Secretary,  R.  D.  Thomas,  Minneapolis;  Treas- 
urer, A.  F.  Meyer. 

Institute  of  Paving  Brick  Manufacturers — This  society  was 
recently  organized  with  the  following  officers:  President,  F.  R. 
Kanengeiser;  Vice-President,  D.  E.  Humphrey;  Secretary. 
Robert  Keplinger,  Metropolitan  Paving  Brick  Co.,  Canton. 
Ohio;  Treasurer,  Spencer  M.  Duty.  A  meeting  was  held  at 
Alton,  111.,  on  Sept.  22.  This  society  was  organized  for  the 
benefit  of  brick  makers,  men  and  companies  of  allied  occu- 
pations being  admitted  only  to  associate  membership.  Only 
active  members  constitute  the  board  of  directors.  Officers 
must  be  active  members  and  no  two  of  them  can  be  identified 
with  the  same  concern.  The  dues  of  an  active  member  are  $20 
per  year,   while  an   associate  member  pays   $5  per  meeting. 
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The  American  Institute  of  Consulting  Engineers  is  the  first 
engineering  organization  to  join  the  Chamber  of  Commerce 
of  the  United  States.  The  Institute  will  cooperate  with  the 
Chamber  in  its  activities  for  the  development  of  industry  and 
commerce.  The  Institute  is  the  only  engineering  organiza- 
tion that  has  membership  in  the  Chamber. 


Concealed  Transom  Operator 

A  new  type  of  concealed  transom  operator  involving  no 
gears,  bolts  or  exterior  rods  is  being  installed  in  some  of 
the  newer  buildings.  The  design  comprises  lazy  tongs,  a 
reach  rod  and  a  bell  crank  as  shown  in  the  accompanying 
sketch.  The  first  complete  turn  of  the  operating  knob  noise- 
lessly opens  the  transom  to  an  angle  of  20  deg.  This  operator 
is  for  bottom-,  center-  or  top-hung  transoms  and  is  adjust- 
able to  every  style  and  size.    The  maker,  the  Tabor  Sash  & 


Knob 


NEWBERTH    CONCEALED    TRANSOM- OPERATOR 

Fixture  Co.,  61  Polk  St.,  Newark,  N.  J.,  claims  that  the  device 
requires  no  oiling  or  attention  after  installation  and  that  the 
working  parts  are  rust-proof.  The  entire  device  can  be 
removed  by  loosening  the  screw  on  the  top  clamping  level 
after  the  trim  is  removed. 

*  *  * 

An  Electric  Harbor  Range  Light,  made  by  the  Esterline 
Co.,  of  Indianapolis,  and  known  as  the  "Golden  Glow"  light, 
has  been  installed  by  the  United  States  Lighthouse  Bureau 
at  Vidal  Shoals,  at  Two  Harbors  and  at  other  points  on  the 
Great  Lakes,  and  is.  shortly  to  be  installed  in  the  Philadelphia 
harbor.  In  this  light  a  deep  parabolic  reflector  is  used,  made 
of  glass  of  a  yellowish  green  color.  The  silvering  is  done 
on  the  outer  surface  of  the  reflector.  The  light  from  the 
lamp  passes  through  the  glass  and  is  reflected  back  again 
from  the  silvered  surface;  the  blue  and  violet  rays  are 
absorbed,  and  the  yellow  rays  which  are  reflected  are  claimed 
to  have  special  power  to  penetrate  fog.  Similar  reflectors 
are  made  for  locomotives,  electric-railway  cars,  searchlights, 
etc.  In  the  harbor  range  lights  94-  to  151-watt  incandescent 
tungsten  lamps  are  used. 

*  *  * 

Dinkey  Locomotive  with  I'nderhuiig  Tank 

The  interesting  type  of  dinkey  locomotive  shown  herewith 
is  one  of  three  built  by  the  H.  K.  Porter  Co.,  of  Pittsburgh, 
Penn.,  for  the  Toronto-Hamilton  Highway  Commission  for  use 
on  road  construction.     The  special  features  are  the   use  of 


plate  frames  and  the  utilization  of  these  frames  to  form  the 
sides  of  an  underhung  water  tank,  forward  of  the  firebox. 
This  gives  a  lower  center  of  gravity  than  can  be  obtained 
with  a  saddle  tank  over  the  boiler,  and  results  in  greater 
steadiness  on  rough  tracks. 

The  engine  is  for  track  of  24-in.  gage.  While  it  weighs 
only  iy2  tons,  it  has  a  tractive  effort  as  high  as  3435  lb.  It 


DINKEY  LOCOMOTIVE  WITH  PLATE  FRAMES  AND 
UNDERHUNG  TANK 

is  14%  ft.  long,  S  ft.  wide,  and  8%  ft.  high  overall.  The 
cylinders  are  7x10  in.,  with  slide  valves  and  the  Walschaeits 
valve  gear.  The  driving  wheels  are  20  in.  diameter,  with  a 
wheelbase  of  4  ft.  The  boiler  is  25  in.  diameter,  and  carries 
a  pressure  of  165  lb.  A  coal  bunker  of  about  500-lb.  ca- 
pacity is  placed  at  one  side  of  the  boiler. 

*     *  * 

Heavy  Double-Hung  Window 

A  new  steel  street-front  window  is  manufactured  by  the 
S.  H.  Pomeroy  Co.,  Inc.,  New  York  City,  which  is  three  times 
as  heavy  as  the  usual  fire-retardant  windows  produced  by  this 
company.  It  can  be  supplied  with  either  single-  or  multi-light 
sash,  with  or  without  glass  in   place.     Wearing  parts  are 


FIREPROOF  WINDOW  FOR   STREET  FRONTS 

replaceable.  The  details  of  the  double-hung  window  are 
shown  in  the  accompanying  cross-section  drawing.  The 
window  is  applicable  to  office  buildings,  loft  buildings,  hotels 

and  apartment  houses, 
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SYNOPSIS — Adding  a  third  trad-  for  express 
service  on  the  elevated  railways  of  Manhattan  and 
Bronx  boroughs,  New  York,  made  extensive  re- 
building of  the  structure  necessary.  The  work  in- 
volves about  50,000  tons  of  steel,  and  had  to  be 
done  under  traffic.  Different  station  types  are 
used,  the  principal  ones  being  the  mezzanine  and 
hump  type. 


Most  of  the  37-mi.  network  of  rapid-transit  elevated 
railway  in  the  Boroughs  of  Manhattan  and  Bronx,  New 
York  City,  all  originally  built  double-track,  is  being  re- 
constructed by  adding  a  third  track  for  express-train  ser- 
vice. Some  lines  were  equipped  with  a  third  track  a 
number  of  years  ago,  notably  the  Ninth  Ave.  line,  on  which 
expresses  have  been  operated  since  that  time  in  a  no-stop 


run  from  14th  St.  to  116th  St.,  about  five  miles.  This 
early  third-tracking,  however,  has  little  effect  in  reduc- 
ing the  magnitude  of  the  present  enterprise,  because  the 
work,  while  primarily  consisting  of  adding  a  track  to  tin- 
elevated  structure,  involves  a  great  deal  more : 

Complete  or  nearly  complete  replacement  of  present 
two-track  structure  at  certain  locations  by  new  structure 
carrying  from  three  to  five  tracks ;  removal  of  all  present 
center  platforms,  so  as  to  permit  the  carrying  through 
of  the  center  track ;  remodeling  a  large  number  of  stations 
to  serve  the  express  traffic,  which  generally  includes  re- 
construction of  structure  for  a  distance  of  about  1700  ft. ; 
replacement  of  a  two-track  swing  span  and  two  end  spans 
with  a  double-deck  four-track  bridge;  and  rearrange- 
ment of  running  tracks,  at  one  point  even  raising  the  run- 
ning tracks  7  ft.  and  at  another  shifting  the  track  with 
its  supporting  girders  13  ft.  sidewise;  all  the  work  be- 
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POUBLE-DECKING  THE  SOUTH  FERRY  LINE  IN  NEW  BOWERY.  MANHATTAN  BOROUGH,  NEW  YORK  CITY 
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FIG.  2.     ELEVATED- RAILWAY  SYSTEM  OF  THE  BOROUGHS  OF  MANHATTAN  AND  BRONX,  NEW  YORK  CITY 


ing  accomplished  without  interfering  with  the  proper  run- 
ning of  the  trains,  which  carry  over  one  million  passen- 
gers a  day. 

Complicating  the  whole  problem,  three  important  grade 
crossings  or  track  junctions  are  being  rebuilt  with  separa- 
tion of  grade  and  routes,  involving  much  new  structure, 
double-decking,  revision  of  trackage,  etc. 

The  undertaking  is  of  such  magnitude  that  it  may  be 
considered  virtually  a  reconstruction  of  the  entire  ele- 
vated system  of  the  Manhattan  Eailway  Co.  The  work 
is  described  in  a  summary  way  in  the  present  article.  The 
reconstruction  is  being  carried  out  by  T.  A.  Gillespie  Co., 
Terry  &  Tench,  and  Snare  &  Triest,  contractors,  under 
the  supervision  of  the  Interborough  Eapid  Transit  Co., 
lessee  of  the  Manhattan  Eailway  Co.  lines  under  a  999- 
year  lease.  The  plans  for  the  work  received  the  formal  ap- 
proval of  the  Public  Service  Commission,  but  were  devel- 
oped wholly  in  the  Interborough  engineering  department. 

Planned  Fifteen  Years  Ago 

A  dozen  or  more  years  ago  the  Manhattan  Eailway  Co. 
entertained  the  idea  of  fitting  all  its  lines  with  third  track 
for  express-train  operation — southward  in  the  morning 
rush  hours,  northward  in  the  evening  rush  hours,  express 
trains  in  both  cases  to  return  over  the  local  tracks.  The 
feasibility  of  the  project  was  investigated  at  that  time,  the 
old  structure  and  its  possibilities  in  the  way  of  carrying 
additional  loads  and  suitability  for  reinforcng  were  thor- 
oughly canvassed,  and  designs  were  developed  for  a  con- 
siderable part  of  the  work.  However,  for  various  reasons 
the  work  was  not  carried  any  farther  then. 

Five  years  ago,  when  the  city  authorities  in  negotiating 
for  new  rapid-transit  construction  asked  for  inclusion  of 
third-tracking  proposals,  the  plan  was  taken  up  anew.  The 
agreement  between  the  city  and  the  Interborough,  reached 
in  March,  1913,  included  the  third-tracking  of  the  ele- 
vated lines  as  an  essential  feature.  Not  long  afterward  the 
Public  Service  Commission  issued  formal  authorization 
for  the  work,  which  has  been  carried  forward  actively 
since  then  to  the  point  where  erection  is  in  progress  on 
practically  every  section  of  the  undertaking. 

Work  Done  Under  Traffic 

The  most  important  condition  of  the  work  was  that 
the  dense  traffic — averaging  about  300  trains  per  day  per 
track — must  be  maintained  at  all  times,  without  inter- 
ruption or  risk,  and  with  the  minimum  inconvenience  to 


passengers  and  disarrangement  of  schedules.  This  meant 
piecemeal  work,  the  adoption  of  cutting  and  fitting  meth- 
ods in  place  of  complete  reconstruction  in  many  instances, 
and  sometimes  the  adoption  of  radically  unusual  designs 
or  procedures. 

On  the  map,  Fig.  2,  the  four  lines  in  Manhattan,  one 
of  them  extending  into  Bronx  Borough,  are  -indicated. 
Each  of  the  four  lines  was  double-track,  except  for  three 
tracks  on  the  Ninth  Ave.  line  from  12th  St.  to  159th  St. 
(between  114th  and  127th  St.  there  were  only  two 
tracks),  and  on  a  portion  of  the  Third  Ave.  line.  As  re- 
constructed, the  system  will  have  three  tracks  everywhere 
except  on  the  Sixth  Ave.  line,  and  four  or  five  tracks  in 
the  vicinity  of  the  Chatham  Square  junction  and  between 
125th  and  145th  St.  on  the  Second  Ave.  and  Third  Ave. 
lines. 

Other  prominent  elements  of  the  system  as  rebuilt 
are :  Station  reconstruction  on  the  remainder  of  the 
Ninth  Ave.  line  north  of  Christopher  St.  to  suit  the  new 
express-operating  system ;  double-decking  along  Park  Eow 
on  the  Third  Ave.  line  to  provide  four  tracks  entering 
City  Hall  station  from  Chatham  Square  station,  and  simi- 
lar double-decking  on  the  Second  Ave.  line  from  Franklin 
Square  to  Chatham  Square  station  to  correspond  with  the 


FIG.  3.    TRACK  INCLINE  TO  "HUMP"  EXPRESS  STATION, 
NINTH  ST.  STATION  OF  THIRD  AVE.  LINE 


FIG.  4.     MEZZANINE  CONCOURSE  OF  ISLAND-PLATFORM 
STATION,  42ND  ST.  STATION  OF  SECOND  AVE.  LINE 
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elimination  of  grade  crossing  at  Chatham  Square;  com- 
plete rebuilding  and  double-decking  of  Chatham  Square 
station  to  separate  crossing  tracks;  rebuilding  the  entire 
structure  for  five  tracks  to  near  Canal  St.  and  for  three 
tracks  north  of  this  point;  third-tracking  and  station  re- 
vision northward  on  Third  Ave.  to  the  Harlem  River 
bridge;  third-tracking  and  provision  of  express  stations 
on  the  Second  Ave.  line  from  Chatham  Square  to  125th 
St.,  and  removal  of  the  127th  St.  station  to  125th  St.; 
revision  of  track  and  double-decking  thence  north  to 
Harlem  River  bridge;  replacement  of  the  entire  Harlem 
River  bridge  by  a  double-deck  structure,  giving  four 
tracks  total;  four-tracking  and  station  revision  to  145th 


track  girders.  However,  on  parts  of  the  line  the  cross-o int- 
ers were  not  strong  enough  to  carry  the  additional  track 
with  modem  loading — the  present-day  electric  elevated 
trains,  as  compared  with  the  much  smaller  and  lighter 
cars  and  light  steam  locomotives  of  twenty  years  ago.  Tl 
was  necessary  to  remove  these  girders  and  replace  them  b\ 
stronger  ones,  and  in  many  cases  also  to  renew  the 
columns. 

Single-Track  and  One-Column  Construction 

Single-track  or  one-column  construction  (see  sketches 
E  and  J,  Fig.  6)  existed  on  a  few  lines,  notably  on  the 
Bowery  and  New  Bowery  (Third  Ave.  line) 'and  on 


PIG,  5.    TYPICAL  SHORING  WITH  NEEDLE  BEAMS;  ELEVATED-RAILWAY  RECONSTRUCTION 
Needle  beams  required  here  for  supporting  center-track  girders 


St.  in  the  Bronx,  and  third-tracking  thence  nortli  to  the 
end  of  the  line  at  Bronx  Park. 

General  Conditions  of  Reconstruction 

Most  of  the  old  elevated  structure  consists  of  transverse 
bents  comprising  two  columns  and  a  plate-girder  or  truss, 
spaced  generally  42  to  45  ft.  apart  along  the  line,  carrying 
longitudinal  girders — one  per  rail — on  which  the  track 
ties  are  laid.  At  individual  points  where  the  structure  is 
high  above  the  street  successive  pairs  of  bents  are  braced 
together  by  longitudinal  portal  bracing  to  form  four- 
column  towers. 

Most  of  this  two-column  construction  had  been  built 
originally  with  tracks  spread  sufficiently  to  admit  a  future 
•  enter  track.  In  some  places  the  cross-girders  of  the  bents 
had  even  been  punched  for  the  connection  of  the  future 


Greenwich  St.  (Ninth  Ave  line).  The  columns,  set 
just  inside  the  curb  line,  on  the  sidewalk  were  built 
with  a  spread  cap  carrying  a  pair  of  track  girders 
of  suitable  spacing  for  one  track.  In  some  instances 
the  two  single-track  structures,  one  on  each  side  of 
the  street,  were  braced  together  by  transverse  struts, 
but  in  the  main  they  relied  for  lateral  stiffness  upon  the 
fixity  of  the  columns  on  their  brick  foundation  piers. 

The  treatment  suitable  for  the  several  cases  of  single- 
track  construction  depended  upon  the  layout  of  the  new 
work.  Throughout  the  length  of  the  Bowery  it  has  been 
necessary  to  build  an  entirely  new  structure  occupying  the 
middle  of  the  street  and  to  abandon  the  old  structure  com- 
pletely with  only  local  exceptions,  where  the  original 
column  locations  could  be  used.  On  Greenwich  St.,  how- 
ever, the  old  column  locations  and  in  fact  manv  of  the 
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old  columns  themselves  are  retained  throughout  and 
cross-girders  are  slipped  in  between  the  old  track  string- 
ers, carrying  them  as  well  as  the  new  set  of  middle  track 
girders.  When  the  new  work  is  completed  there  will  be 
none  of  the  single-column  structure  remaining  in  service. 

Express  Stations:  Mezzanine  and  Hump  Types 

How  to  reach  the  new  center  track  with  station  plat- 
forms (at  express  stations)  was  one  of  the  essential  prob- 
lems of  the  enterprise. 

Two  main  types  of  station  were  worked  out  as  solutions 
of  tins  problem— (1)  the  island-platform  or  mezzanine 
station  type,  and  (2)  the  double-deck  station  or  "hump" 
type. 

(1)  The  island-platform  stations,  in  which  the  plat- 
forms are  between  the  tracks  and  are  reached  by  stairs, 


Scale  for  Plan  and  Sections  L  6c  P 


exists  or  where  the  existing  structure  is  wide  enough 
only  for  third  track  without  island  platforms.  The  cir- 
cumstances of  the  old  elevated  structure  were  such  that  the 
hump  type  proved  best  for  a  number  of  locations— see  for 
example  the  view,  Fig.  3. 

A  determining  factor  in  deciding  between  mezzanine 
and  hump  station  was  the  matter  of  easement  damages  to 
abutting  property.  Where  there  was  reason  to  apprehend 
large  claims  for  damages  if  the  elevated  structure  were 
widened  for  island  platforms,  the  hump  type  was  adopted, 
as  involving  least  disturbance  of  the  property  status. 

The  principal  station  type  other  than  the  two  above 
noted  is  that  employed  at  Greenwich  St.,  on  the  Ninth 
Ave.  line.  Here  the  old  tracks  were  spaced  far  enough 
to  admit  a  third  track  and  a  single  island  platform— the 
old  outside  platforms  being  continued  in  service.  How- 
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have  the  station  booths  and  concourse  on  a  mezzanine 
floor  between  street  and  track  level.  Sketch  A  in  Fig.  6 
and  the  view,  Fig.  4,  show  such  stations. 

This  type  was  used  where  the  tracks  were  far  enough 
apart  or  could  be  spread  to  admit  the  island  platforms. 
The  structure  was  high  enough,  at  most  of  the  stations, 
to  admit  of  building  the  mezzanine  floor  and  yet  leave 
■sufficient  street  clearance;  but  at  several  stations  the  struc- 
ture had  to  be  raised  to  make  room  for  the  mezzanine, 
by  amounts  ranging  up  to  7  ft. 

(2)  The  "hump"  type  of  station,  produced  by  raising 
the  center  track  about  11  ft.  at  and  near  the  station,  with 
express  platforms  located  directly  over  the  local  tracks, 
and  local  platforms  outside  the  local  tracks,  has  an  impor- 
tant advantage  in  not  requiring  more  width  of  ground 
area  than  the  previously  existing  local  station.  Also, 
it  is  the  cheapest  solution  where  the  center  track  already 


ever,  the  structure  was  not  high  enough  to  admit  a  mezza- 
nine for  reaching  the  express  (island)  platform.  There- 
fore a  bridge  over  the  tracks  was  constructed,  with  stairs 
to  all  three  platforms,  allowing  access  to  the  island  plat- 
form from  either  local  platform. 

An  Ingenious  Station  Arrangement 

An  ingenious  special  arrangement  of  station  platforms 
was  used  in  rebuilding  the  116th  St.  station  of  the  Ninth 
Ave.  line.  Here  also  only  one  island  platform  could  be 
placed  between  tracks,  but  there  were  no  outside  platforms 
and  no  possibility  of  placing  them.  An  island  platform 
was  therefore  arranged  between  the  southbound  track  and 
the  express  track,  here  shifted  close  over  toward  the  north- 
bound track;  just  north  of  this  platform  the  express  track 
was  swung  over  to  a  position  alongside  the  southbound 
track,  and  beyond  this  point  a  second  island  platform  built 
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between  the  express  and  northbound  track.  The  mezza- 
nine station  communicates  with  both  platforms  and  con- 
nects them. 

Shoring  the  Structure  for  Rebuilding 

The  simple  hoisting  and  setting  of  new  center  track 
girders  is  carried  on  entirely  from  above  by  a  derrick 
traveler  sliding  on  the  finished  track  and  with  sufficient 


required  two  such  towers  are  used,  one  being  set  just 
forward  and  the  other  just  back  of  the  column,  directly 
under  the  outer  pair  of  track  girders,  and  so  as  to  clear 
the  street-car  tracks.  With  towers  thus  placed  at  two 
columns  of  the  bent,  blocking  placed  on  the  four  towers 
supports  the  four  girder-span  ends  and  enables  the  track 
girders  to  be  jacked  up,  the  cross-girders  to  be  removed 
and  replaced,  and  the  columns  to  be  renewed.  Where 


FIGS.  8  AND  9.    SPECIAL  BRACING  OF  RECONSTRUCTED  ELEVATED-RAILWAY  STRUCTURES  IN  MANHATTAN 
Fig.  S— Additional  bracing  of  high  structure  on  the  Ninth  Ave.  line  at  Eighth  Ave  and  117th  St     On  both. transverse 
and  longitudinal  bracing  of  the  towers,  the  lower  panel  has  been  added.    Note  gusset-plate  connections  to  Phoenix  col- 
umns.    Fig.  9 — Tower  bracing  of  double-deck  structure  on  Park  Row 


reach  to  erect  the  span  ahead  and  (in  cases  where  there 
is  an  upper-deck  structure)  the  next  succeeding  bent, 
and  of  sufficient  capacity  to  lift  from  the  street  or  from 
a  construction  car  on  one  of  the  running  tracks  and  set 
to  place  in  the  span  ahead  one  of  the  new  track  string- 
ers. However,  as  there  is  such  a  large  amount  of  work  in- 
volving changes  in  or  replacement  of  old  structure,  the 
general  condition  is  that  shoring  from  the  street  surface 
is  required  as  a  preliminary  to  the  center-track  work. 

Difficulties  in  the  way  of  shoring  are  the  presence  of 
double-track  street-car  lines  in  all  the  streets  on  which 
elevated  structure  exists,  and  the  fact  that  the  clearance 
height  of  the  old  structure  is  so  low  that  the  depth  avail- 
able for  needling  girders  is  quite  limited.  The  type  of 
shoring  most  commonly  employed,  illustrated  by  Pig.  5 
(Third  Ave.  near  42nd  St.),  comprises  square  towers  made 
up  of  four  12xl2's  set  in  a  5-ft.  square,  adapted  to  be 
set  directly  on  the  street  pavement  and  form  a  seat  for 
blocking  and  jacks  about  3  ft.  below  the  bottoms  of  the 
track  girders.    At  each  column  where  shoring  support  is 


towers  could  not  be  placed  to  give  direct  support,  or  where 
a  center  track  also  had  to  be  supported,  transverse  I- 
beams  bearing  on  a  pair  of  towers  were  placed  under 
the  track  girders. 

Removing  and  Resetting  Cross-Girders 
At  some  locations  the  cross-girders  after  being  cut 
loose  from  their  connecting  track-girders  can  be  slipped 
out  endways  and  removed,  all  interfering  stiffeners  being 
cut  away  to  make  this  possible.  In  many  cases,  however, 
the  cross-girder  has  to  be  cut  into  three  pieces — cutting 
loose  the  center  section  and  lowering  it  into  the  street, 
and  then  slipping  out  the  two  end  sections.  The  cutting 
is  in  nearly  all  cases  done  by  oxyacetylene  burners. 

Erection  of  the  new  cross-girders  is  done  either  by  slip- 
ping in  the  two  ends  from  the  sides  and  lifting  up  the 
center  section  from  the  street  and  splicing,  or  by  lifting 
the  girder  up  straight  in  one  piece,  its  top  flange  being 
left  off  to  be  put  in  place  after  the  girder  is  set. 
(Concluded  in  next  week's  issue) 
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Water-TypHoid  Suit  Lost 

A  suit  to  recover  $15,000  damage  for  a  death  from  ty- 
phoid fever  alleged  to  have  been  caused  by  polluted  water 
due  to  a  faulty  check  valve  between  a  mill  supply  and  the 
supply  furnished  by  the  Circleville  Water-Supply  Co.,  of 
Circleville,  Ohio,  was  decided  in  favor  of  the  company 
early  last  May.  Although  the  decision  was  in  a  petty  court 
and  can  in  no  sense  be  regarded  as  laying  down  the  law  in 
Ohio  or  elsewhere,  the  alleged  facts  in  the  case  and  some 
of  the  instructions  given  to  the  jury  by  the  presiding 
judge  seem  worthy  of  record.1  The  following  notes  have 
been  taken  from  a  summary  of  the  testimony  prepared 
by  Barton  Walters,  of  Circleville,  Ohio,  counsel  for  the 
water  company. 

According  to  the  testimony,  there  was  only  one  death 
from  typhoid  fever  in  Circleville  during  the  3%  yr.  end- 
ing with  September,  1913.  Changing  now  from  deaths  to 
cases,  the  testimony  indicated  one  case  in  October,  one  in 
November,  two  in  December,  1913,  14  in  January,  1914, 
20  in  February  of  the  same  year,  and  after  that  scat- 
tering cases  which  brought  up  the  total  to  54  cases.  There 
were  five  deaths.  An  investigation  of  43  cases  by  the 
Ohio  State  Board  of  Health  showed  that  these  were  dis- 
tributed among  40  families  containing  178  persons;  two 
cases  were  probably  due  to  contact,  and  one  case  was 
contracted  outside  of  the  city.  There  seemed  to  be  no 
connection  between  the  outbreak  and  the  milk  supply, 
the  State  Board  of  Health  concluded.  It  appeared  that 
70%  of  the  families  affected  used  unsanitary  privies  [it 
should  be  noted,  however,  that  the  outbreak  was  in  the 
winter],  but  the  company's  water-supply  was  in  general 
use,  and  while  wells  and  cisterns  were  common,  water 
from  these  was  not  used  for  drinking  purposes. 

The  husband  of  the  deceased  brought  suit  for  damages, 
alleging  that  it  was  the  duty  of  the  Circleville  Water- 
Supply  Co.  to  furnish  pure  and  wholesome  water,  and  that 
the  company  had  disregarded  this  duty,  negligently  per- 
mitted the  water-supply  to  become  contaminated  and  thus 
caused  the  death  of  his  wife.  The  alleged  cause  of  this 
pollution  was  not  the  regular  supply  of  the  Circleville 
Water-Supply  Co.,  but  water  from  the  Scioto  River,  which, 
it  was  claimed,  gained  access  to  the  mains  of  the  water 
company  through  an  emergency  connection  between  the 
fire-protection  water-supply  system  of  a  large  paper  mill 
of  Circleville  and  an  emergency  connection  between  this 
supply  main  and  the  water  main 'of  the  Circleville  Water- 
Supply  Co.  According  to  the  summary  of  the  testimony 
prepared  by  Mr.  Walters: 

This  connection  was  made  between  the  sprinkler  system 
of  the  mill  and  the  mains  of  the  Circleville  Water-Supply  Co 
by  installing  an  8-in.  Pratt  &  Cady  check  valve  with  an  auto- 
mata swinging  gage.  This  valve  was  installed,  it  was  claimed, 
eight  or  ten  years  ago,  and  was  so  arranged  that  the  water 
could  pass  from  the  mains  of  the  public  utility  to  the  mains 
of  the  industrial  plants  whenever  the  pressure  in  the  indus- 
trial plant  was  lower  than  that  in  the  city  mains. 

The  defendant  company  tested  the  valve  from  time  to 
time  by  means  of  a  water  meter  set  in  a  rubber-hose  by- 
pass, relying  upon  the  meter  to  show  water  passing  in 
either  direction  after  closing  the  manually  operated  gage 
set  at  the  connection.  Quoting  again  from  Mr.  Walters' 
summary  of  the  testimony: 

of  the6  eCsatSaeteWofS  i™^™^  Samuel  C.  Grant,  administrator 
CmiVt  ^  01  i-va  Grant,  deceased,  n  a  petition  to  the 
28  191?  CThemde^leaS  °f  Pickaw^  County.  Ohio  dated  May 
or  5,  1915.      6  decisi0n  was  rendered  by  the  jury  on  May  4 


It  was  claimed  that  in  January,  1914,  this  test  as  described 
was  made  and  that  it  was  discovered  that  a  considerable 
quantity  of  water  from  the  mains  of  the  paper  mill  was 
passing  back  through  the  check  valve  into  the  mains  of  the 
water  company.  A  trench  was  opened  in  the  street  and  the 
valve  uncovered,  and  upon  removing  the  bonnet  it  was  found 
that  the  wing  or  swinging  gate  of  the  valve  was  worn  and  it 
dropped  down  far  enough  to  allow  it  to  "cock,"  that  it  was 
off  its  seat  and  in  such  a  position  as  to  allow  a  quantity  of 
water  to  pass  from  the  paper  mill  into  the  mains  of  the  water 
company  whenever  the  paper  mill's  pressure  was  greater  than 
the  water  company's  pressure,  which  occurred  frequently,  and 
the  plaintiff  claimed  that  it  was  in  this  manner  that  the 
water-supply  became  polluted.  It  was  pointed  out  that  all 
of  the  cases  of  typhoid,  with  but  two  or  three  exceptions, 
occurred  in  a  section  of  the  town  embracing  six  or  eight 
blocks  adjacent  to  the  American  Strawboard  Co.'s  paper  mill. 

Mr.  Walters'  summary  of  the  testimony  did  not  dis- 
close any  denial  by  the  company  that  the  check  valve 
leaked  at  the  time  of  this  test,  but  the  water  company 
introduced  evidence  to  show  that  for  a  year  previous  it 
had  tested  the  valve  at  least  once  a  month  and  had  always 
found  it  in  proper  working  order. 

Evidence  was  introduced  (by  which  side  is  not  stated 
in  the  summary  sent  by  Mr.  Walters)  showing  that  Circle- 
ville is  located  on  the  Scioto  River  30  mi.  below  the  outfall 
of  the  Columbus  sewage-treatment  plant  and  "tending 
to  show  the  presence  of  B.  coli  in  large  numbers  in  the 
water  of  the  Scioto  River  at  Columbus  and  also  at  Circle- 
ville," the  latter  in  the  vicinity  of  the  strawboard  mill  in 
January,  1914.  Evidence  was  also  introduced  that  claimed 
to  show  that  "for  some  time  prior  to  the  outbreak  of  ty- 
phoid the  water  in  a  portion  of  the  mains  of  the  water 
company  was  milky  and  evil  smelling." 

The  defense  of  the  company  as  summarized  by  Mr. 
Walters  was  as  follows : 

The  defendant  denied  that  it  had  furnished  impure  water 
and  denied  that  the  plaintiff's  intestate  contracted  typhoid 
fever  by  drinking  water  supplied  by  the  defendant;  denied 
that  it  had  been  negligent  in  any  particular,  and  set  up  the 
defense  of  contributory  negligence  and  contended  that  inas- 
much as  the  citizens  of  Circleville  had  been  cautioned  and 
advised  by  the  newspapers  of  the  city  almost  daily  to  boil 
the  water  for  safety,  and  the  fact  that  it  was  notoriously 
well  known  and  discussed  by  the  citizens  of  the  city  that 
the  public  water  might  be  polluted  and  might  be  the  source 
for  the  numerous  cases  of  typhoid,  that  the  drinking  of  the 
unboiled  water  by  the  said  Iva  Grant,  deceased,  was  such 
negligence  upon  her  part  as  would  preclude  recovery  by  her 
administrator  for  her  death. 

The  judge  issued  a  long  series  of  instructions  to  the  jury 
which  may  be  summed  up  as  follows:  The  defendant 
company  could  not  be  held  as  a  guarantor  or  insurer  that 
the  water  furnished  by  it  to  its  consumers  did  not  contain 
pollution;  the  company  could  only  be  held  "to  exercise 
ordinary  care  in  the  operation  of  its  plant,"  including  a 
workmanlike  installation  of  a  standard  check  valve  in 
the  mill  connection  and  ordinary  care  in  testing  the 
check  valve;  the  company  could  not  be  held  liable  for  an 
accident  to  the  check  valve.   The  judge  declared  further  : 

Although  you  find  that  the  defendant  failed  to  exercise 
ordinary  care  in  the  operation  of  its  plant,  and  that  on  account 
thereof  said  Iva  Grant  contracted  typhoid  fever  from  water 
supplied  by  the  defendant  and  died  as  a  result,  I  charge  you 
that  if  you  further  find  that  Iva  Grant  had  knowledge  or 
reasonable  means  of  knowledge  that  said  water  was  polluted 
before  and  at  the  time  she  drank  the  same,  then  she  took 
upon  herself  the  risk  of  drinking  such  water  and  you  must 
return  a  verdict  in  favor  of  the  defendant. 

The  judge  declared  that  "reasonable  knowledge"  that 
the  water  was  polluted  would  be  afforded  by  proof  of 
warnings  to  that  effect  published  in  the  newspapers  and  by 
open  discussion  of  the  alleged  water  pollution  by  neighbors 
and  their  caution  to  one  another  to  boil  the  water. 
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The  defense  in  the  case  was  made  by  Barton  Walters, 
oi  Circle ville,  Ohio,  the  attorney  already  mentioned,  as- 
sisted by  William  Miller,  an  attorney  of  Columbus,  Ohio, 
and  by  George  A.  Johnson,  of  New  York  City,  and  A.  El- 
liott Kimberly,  of  Columbus,  Ohio,  sanitary  engineers. 
The  general  supervision  of  the  case  was  directed  by  A.  W. 
Cuddeback,  superintendent  and  engineer  of  the  Passaic 
Water  Co.,  of  Paterson,  N.  J.,  in  behalf  of  the  Circleville 
Water-Supply  Co. 

W. 

Pies9  soadl  Pal©  F®^imdlsittfl®E&§  ®im 

Work  on  the  Circle  Building,  anew  and  in  sonic  respects 
remarkable  structure,  is  rapidly  nearing  completion.  The 
budding  is  located  on  an  irregularly  shaped  plot  on  the 
north  side  of  Columbus  Circle,  New  York  City.  It  fronts 
261  ft.-on  Central  Park  West,  316  ft.  on  Broadway,  195 
ft.  on  61st  St.,  and  38  ft.  on  the  Circle  end.  The  first 
floor  of  the  building  contains  stores  and  display  rooms, 
the  second  floor  being  devoted  to  office  purposes.  The 
original  layout  contemplated  a  five-story  structure  with 
a  tower  extending  25  stories  above  the  roof.  This  plan 
is  being  held  in  abeyance  and  the  building  has  been 
carried  up  only  two  stories.  The  idea  of  constructing  a 
high  tower,  however,  is  still  alive  and  the  footings  and 
columns  in  the  central  portion  of  the  building  were  de- 
signed and  constructed  to  take  ultimately  the  load  of  such 
a  tower. 

Rock  at  the  site  varied  considerably  as  to  depth.  For- 
tunately the  low  height  of  the  building  made  it  unneces- 
sary to  sink  the  piers  to  rock,  except  those  designed  to 
carry  the  proposed  tower.  These  piers  were  in  all  cases 
sunk  to  rock  by  open  excavation,  rock  being  struck  at  a, 
maximum  depth  of  about  48  ft.    At  one  point  south  of 


the  center  of  the  plot,  along  Broadway,  rock  showed  about 
6  in.  below  curb.  The  elevation  of  the  grillage  beams 
was  4  ft.  below  the  cellar  floor. 

Where  possible,  the  piers  were  excavated  with  buckets 
operated  by  A-frame  bull-wheel  derricks,  but  the  smaller 
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FOUNDATION   PLAN   OF   CIRCLE  BUILDING 


piers  had  to  be  dug  by  hand.  Those  of  medium  size  were 
dug  out  in  stages  (benched  out).  In  the  smallest  holes 
pails  were  filled  with  earth  and  hoisted  out  by  hand.  The 
pier  pits  were  sheetpiled  with  tongued-and-grooved  yellow- 
pine  piles  16  to  20  ft.  in  length.  At  the  deep  piers  fol- 
lowers were  used  in  driving  the  sheeting. 

Fig.  2  is  a  foundation  plan.  The  piers  for  the  two- 
story  part  of  the  building  rest  on  sand  or  on  blue  clay, 
and  most  of  them  have  direct  soil  footings.  At  one 
corner  several  piers  have  Raymond  concrete  pile  founda- 
tions. These  consist  of  two  to  six  piles  per  pier  and  a 
reinforced-concrete  cap  plate  3  ft.  thick. 


FIG.  1.    GENERAL  VIEW  OF  WORK  ON  CIRCLE  BUILDING,  SHOWING  CHUTING  SYSTEM  IN  OPERATION 
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FIG.  3.     VIEW  OF  THE  CIRCLE  BUILDING  SITE  TAKEN  TWO  MONTHS  AFTER  FIG.  1 
Grillage  beams  on  piers  in  foreground.    Recesses  left  in  wall  at  right  for  later  placing  of  columns 


The  cellar  was  excavated  by  a  steam  shovel,  which 
started  at  one  end  of  the  site  and  worked  in  to  the 
other  end,  where  it  turned  around  and  dug  its  way  out. 
The  spoil  was  loaded  on  3-ton  motor  trucks,  which  were 
loaded  with  4  yd.  Twenty  trucks  were  employed,  each 
hauling  seven  loads  per  day.  The  trucks  were  drawn  out 
of  the  excavation  by  a  cable  operated  by  a  hoisting  engine. 
Difficulties  from  Ground  Water 

A  spring  in  the  north  end  of  the  excavation  caused 
very  mucky  soil  in  the  vicinity.  The  water  had  to  be 
pumped  out  of  the  pier  excavation  continuously.  Double- 
diaphragm  gasoline  pumps  were  used  in  some  cases,  but 
these  were  only  satisfactory  on  lifts  of  from  18  to  20  ft. 
For  the  most  part  high-pressure  steam  pumps  were  em- 
ployed to  jet  out  the  water.  Steam  pressure  as  high  as 
110  lb.  was  used.  Water  from  pier  excavations  was 
pumped  into  a  receiving  tank  to  allow  the  sand  in  sus- 
pension to  settle.  A  pipe  led  from  the  tank  to  the  sewer, 
though  the  sewers  in  the  vicinity  of  Columbus  Circle  are 
very  small  for  the  duty  they  have  to  perform. 

PUDDLED-CONCEETE  BUILDING  WALL 

A  part  of  the  building  wall  is  carried  on  238  concrete 
piles  driven  2  to  2%  ft.  c.  to  c,  the  spacing  of  the  piles 
being  less  at  column  locations.  The  average  penetration 
was  12  ft.  It  was  necessary  to  proceed  with  the  concret- 
ing before  the  steelwork  was  received.  The  grillage  beams 
were  secured  and  placed  before  the  walls  were  poured, 
recesses  being  left  in  the  walls  at  column  locations  to  pro- 
vide for  the  future  placing  of  the  wall  columns.  When 
the  columns  were  received  they  were  erected  and  forms 
placed  in  front  of  them  and  the  recesses  filled  with  con- 
crete. Some  of  these  recesses  are  visible  at  the  right  in 
Fig.  3.  8 

The  wheelbarrow  method  of  distributing  concrete  from 
mixer  to  the  required  location  was  tried  and  quickly 
abandoned  as  being  excessively  costly.    A  75-ft.  tower1 

busar^Co^  of  Construction  for  the  Colum- 

Dlant  construction  Corporation,  described  the  concreting 

Plant  used  on  this  job  in  "Engineering  News"  of  Sept  2  1915 


was  then  erected  at  the  point  indicated  in,  Fig.  2  and  the 
concrete  chuted  from  a  point  65  ft.  above  ground  to  all 
parts  of  the  wall.  The  chuting  run  varied  up  to  200'  ft. 
At  the  forms  two  men  hoed  the  concrete,  which  was  of 
soupy  consistency,  from  the  chutes  into  the  forms  and 
puddled  the  concrete  thoroughly  with  scrapers  similar  to 
those  used  to  remove  ice  from  sidewalks. 

An  interesting  point  in  connection  with  the  excavation 
developed  after  the  foundations  had  been  built.  It  was 
determined  that  the  boiler  room  was  not  as  high  as  it 
should  be.  The  column  footings  at  this  location  were 
therefore  underpinned  and  the  floor  of  the  boiler  room 
was  lowered  7  ft.  by  hand  excavation.   The  soil  was  muckv. 


FIG.   4.     TIMBERED  DEEP-PIER  EXCAVATIONS  ' 
Looking  down  into  Nos.  57  and  58  of  Fig.  1 

so  that  it  was  necessary  to  keep  gasoline  pumps  operating 
while  work  was  in  progress. 

The  general  contractor  is  the  Columbus  Circle ;  Con- 
struction Corporation^  of  which  H.  Mandel  is  president. 
The  superintendent  of  construction  for  the  contractor 
is  F .  L.  Shea.  E.  E.  Moss  is  engineer  and  James  C. 
Green,  architect.  The  building  is  owned  by  the  Hearst 
interests. 
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SYNOPSIS— The  adaptation  of  the  ultra-violet 
water-treatment  method  to  American  conditions 
is  outlined  and  some  installations  are  described. 

The  gradual  technical  development  of  the  use  of  ultra- 
violet light  in  sterilizing  water  has  been  variously  noted 
in  Engineering  Nevis1.  During  the  past  two  years  an 
American  concern,  the  E.  IT.  V.  Co.,  of  New  York  City, 
has  been  developing  the  ultra-violet  process  for  American 
conditions.    Some  of  the  results  secured  are  here  given. 

The  theory  of  the  ultra-violet  process  may  be  briefly 
summarized:  Ultra-violet  rays  are  given  out  in  profu- 
sion by  the  electric  arc  between  metal  electrodes  and 
especially  by  the  mercury  arc.  But  where  glass  walls 
inclose  the  arc  stream,  as  in  the  case  of  the  ordinary 
mercury  lamp,  the  walls  absorb  a  large  part  of  the  ultra- 
violet light.  By  putting  the  mercury  arc  in  a  quartz 
tube  and  working  it  at  high  intensity,  the  absorption  is 
prevented  and  a  possible  source  of  intense  radiations  is 
provided. 

The  bactericidal  effect  of  ultra-violet  light  is  well 
known.  The  ordinary  pathogenic  organisms  are  easily  and 
quickly  disintegrated  under  its  influence,  but  as  the  ul- 

!The  sterilization  of  water  by  ultra-violet  rays  was  noted 
in  the  following  articles:  "Sterilization  of  Polluted  Water 
by  Ultra-Violet  Rays,"  Sept.  15,  1910;  "Sterilization  of  Pol- 
luted Water  by  Ultra-Violet  Rays  at  Marseilles,  Prance,"  Dec. 
8  1910,  and  Dec.  7,  1911;  "Water  Purification  by  Ozone,  Ultra- 
Violet  Rays,  and  Chlorine,"  Aug.  24,  1911,  Oct.  17  and  Dec.  19, 
1912;  "The  Application  of  Ultra-Violet  Rays  for  Purifying 
Large  Quantities  of  Water,"  Aug.  21,  1913. 


tra-violet  rays  have  no  great  penetrating  power  for  opaque 
objects,  it  is  advisable  to  remove  the  suspended  matter 
from  the  water  by  filtration  and  then  to  run  the  water  in 
thin  streams  past  the  source  of  light.  To  guard  against 
the  effect  of  microscopic  suspended  matter,  a  single  pass- 
age of  the  water  is  not  relied  on,  baffles  and  tortuous  pass- 
ages being  arranged  to  give  several  exposures  of  a  given 
quantity  of  water,  which  has  been  thoroughly  stirred  up. 

Early  Work  and  American  Conditions 

The  early  work  was  done  with  water  not  under  pres- 
sure or  in  a  closed  system.  The  most  of  the  potable  Amer- 
ican water-supplies  that  might  be  treated  by  ultra-violet 
rays,  where  electricity  can  be  supplied  and  good  supervi- 
sion secured,  require  that  the  process  be  carried  on  while 
the  water  is  passing  through  a  pressure  system.  There- 
fore only  the  principles  of  the  process  as  worked  out 
abroad  are  of  particular  service  in  this  country ;  quite  new 
apparatus  has  had  to  be  developed.  The  cases  where  the 
water  being  treated  flows  in  open  channels  are  the  small 
supplies  in  which  the  water  is  drawn  off  slowly  into  storage 
bottles,  etc.,  or  circulating  systems  for  swimming  pools. 

Of  some  320  plants  installed  or  approaching  com- 
pletion in  this  country,  20  are  for  swimming  pools,  about 
200  are  of  the  small  gravity-flow  units  of  60  to  120  gal. 
per  hr.  capacity,  and  about  100  are  of  the  larger  pressure- 
type  sterilizers  of  200  to  3000  gal.  capacity.  The  first 
cost  is  about  $750  per  1,000  gal.  per  hr.  capacity  for  the 
larger  machines,  rising  to  about  $900  for  the  smallest. 


FIG.  1.   SWIMMING  POOL  AND  ULTRA-VIOLET  RAY  STERILIZER,  NEW  YORK  ATHLETIC  CLUB 
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PIG.  2.    STERILIZING  TANK  AT  WEST  SIDE  Y.  M.  O.  A., 
NEW  YORK  CITY 

Direct  current  is  required  for  the  lamps  iu  all  cases. 
For  the  smallest  machines  the  supply  is  at  110  volts,  for 
the  larger  ones  it  is  at  220  volts,  while  the  largest  require 
500.  Where  direct-current  at  proper  voltage  is  not  avail- 
able, rectifiers  or  motor-generator  sets  are  used. 

Disinfection  Tanks  for  Swimming  Pools 

When  ultra-violet  light  is  used  in  purifying  the  contents 
of  swimming  tanks,  the  water  is  circulated,  filtered  and 
sterilized.  It  is  led  off,  as  usual,  by  the  drain  at  the 
lowest  point  of  the  swimming  tank,  and  forced  by  a 
small  motor-driven  centrifugal  pump  through  filters  to 
the  sterilizer  tank,  which  is  usually  elevated  so  that  the 
water  may  run  through  and  discharge  by  gravity.  Fig.  1 
shows  such  an  installation  at  the  New  York  Athletic 
Club  and  Fig.  2  that  at  the  West  Side  Y.  M.  C.  A.  in 
New  York  City.2  In  each  of  these' places  two  mercury-arc 
lamps  are  used,  the  sterilizing  tanks  being  provided  with 
baffles  so  that  the  water  passes  repeatedly  under  the  rays. 

Tests  of  the  water  at  the  New  York  Athletic  Club 
showed  a  count  of  280  bacteria' per  c.c.  (agar  plates  at  40° 
C.  for  24  hr.)  in  a  sample  taken  over  the  drain  pipe,  with 
B.  coli  present  in  75%  of  the  1-c.c.  inoculations.  The 
count  at  tank  outlet  was  2  per  c.c,  with  no  B.  coli  in  10-c  c 
inoculations.  At  the  West  Side  Y.  M.  C.  A.  the  count  be- 
fore installation  of  the  ultra-violet  sterilizer  was  2,200 
to  5,100  per  c.c,  with  B.  coli  present.  This  quickly 
dropped  to  400  to  600,  with  no  B.  coli;  and  eventually 
ran  from  10  to  70  in  the  pool,  with  no  B.  coli  found. 

Further  development  of  the  swimming-pool  sterilizer 
is  being  made  to  evolve  a  standardized  line  that  can  be 
installed  without  the  special  work  now  often  involved. 

FiK?eiidaenrl  t9e   two  swimming-pool   installations   shown  in 
Hi,hiands!  i^lf  ^"t^te^a^^^ 


The  design  of  sterilizer  shown  iu  Figs.  3,  4  and  5  has 
been  developed  for  treating  water  under  pressure.  The 
water  flows  in  a  circuitous  path  through  an  iron  casing  in 
the  center  of  which  is  packed  a  quartz  tube  whose  interior 
is  open  to  the  air  for  the  insertion  of  the  mercury-arc 
lamp.  The  flow  is  divided,  and  on  each  side  the  baffles 
are  arranged  so  that  the  water  passes  back  and  forth 
radially,  coming  close  to  the  lamp  twice.  These  types  arc 
made  in  two  sizes— one  Cor  (iOO  to  1,000  gal.  per  hr. 
and  the  other  for  1,000  to  3,000  gal.  The  smaller  one  re- 
quires 0.55  kw.  power  and  the  larger  1.25  kw.  The  lamps 
used  are  shown  in  Fig.  5.  The  only  labor  required  is  the 
tilting  of  these  lamps  to  start  and  an  occasional  cleaning 
of  the  casing. 

Where  the  water  to  he  treated  is  not  perfectly  clear, 
the  supply  has  to  be  prefiltered,  the  type  usually  emple  ed 
being  a  vertical  pressure  cylinder  packed  with  sand,  i  Lar- 
coal  or  bone  black— depending  on  the  quality  of  the  aw 
water.  The  loss  of  head  through  the  filters  is  frc  a  6 
to  12  ft.,  while  that  through  the  sterilizer  is  2y2  ft.  for 
one  size  and  3  ft.  for  the  other.  Where  the  pressure 
head  of  the  supply  system  is  not  large  enough  to  pass 
the  water  through  the  sterilizers  and  deliver  properly, 
booster  pumps  are  employed.  Where  it  is  desired  to  treat 
supplies  greater  than  the  capacity  of  a  single  unit,  two 
or  more  are  used  in  parallel;  it  is  not Mmusual  to  install 
a  duplicate  sterilizer  as  a  spare  unit  for  use  in  contingen- 
cies. 

Automatic  lamp  control  for  large  sterilizers  and  full 
electric  control  of  water  flow  are  being  developed.  When 
these  are  perfected  the  entire  sterilization  process  can  be 
controlled  from  the  switchboard. 

Out  of  the  earlier  design  of  small  gravity-flow  sterilizer, 
first  furnished,  the  automatic  type  shown  in  Fig.  7  has 
been  developed.   Water  flows  into  an  enameled  iron  tank 


FIG.  3.    PRESSURE  TYPE  OP  STERILIZER 

and  around  baffles  so  that  it  passes  twice  in  thin  streams 
close  under  the  lamp.  The  lamp  frame  is  fastened  to 
the  plunger  of  a  solenoid  through  which  the  main  cuirent 
flows;  closing  the  lamp  circuit  then  lifts  the  lamp  and 
starts  the  arc,  while  breaking  the  current  causes  the 
mercury  tube  to  lower  read}  for  starting  again.  Where 
the  total  daily  consumption  is  small  but  there  are  occa- 
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sional  heavy  drafts  of  water,  this  sterilizer  has  been  used, 


overflowing  into  a  storage  tank. 


A  small  pressure  sterilizer  (200  gal.  per  hr.)  has  been 
built  along  the  lines  of  the  apparatus  shown  in  Figs.  3, 
4  and  5.  A  different  type  of  lamp  is  used,  however, 
such  that  automatic  tipping  of  the  lamp,  as  previously 
noted,  is  obtained. 


Alloys  Mow  A^SialalbS® 

In  many  metallurgical  operations  there  is  need  of  em- 
ploying carbon-free  metals  and  alloys  in  order  to  control 
fully  the  physical  properties  of  the  final  metal,  which 
may  be  a  special  steel  or  bronze,  for  instance.  A  large 
number  of  these  have  been  developed  by  the  Goldschmidt 
Thermit  Co.,  of  New  York  City,  employing  in  their 
production  the  well-known  aluminum-oxidation  reac- 
tions by  which  a  high  temperature  is  produced  in  car- 
bon-free surroundings.  A  brief  review  of  the  uses  of 
most  of  these  is  given,  from  notes  by  H.  De  Courcy 
Browne,  metallurgical  engineer  of  the  Thermit  Co.,  in 
the  paragraphs  which  follow.  The  approximate  analyses 
are  appended  in  a  group. 

Pure  Manganese  Products 

Manganese,  97-98%  pure,  has  been  a  commercial  prod- 
uct for  over  10  years.  Its  melting  point  is  about  1260° 
C.  It  dissolves  very  readily  and  alloys  can  be  easily  made 
with  chromium,  aluminum,  copper,  zinc,  tin,  nickel,  titan- 
ium, etc.  It  is  not  detrimental  to  some  work  where  the 
usual  80%  ferro-manganese  with  its  combination  of  iron 
and  carbon  has  been  dropped.  It  is  used  in  the  manu- 
facture of  cupro-nickel,  german-silver  and  aluminum 
sheets,  where  it  has  been  found  that  a  small  addition  in- 
creases the  ductility  in  rolling.  It  is  also  used  in  the 
manufacture  of  manganese  bronze  and  is  especially  ad- 
vantageous where  a  high  manganese  and  a  low  carbon 


FIG.  5.    PISTOL-TYPE  MERCURY-ARC  LAMPS 


content  is  desired.  Manganese  is  generally  added  in  the 
ratio  of  about  Vi  to  i/2%,  although  in  some  resistance 
metals  the  content  goes  as  high  as  10%.  This  metal 
in  powdered  form  is  used  by  steel  foundries  to  obtain 
a  hardened  surface  on  certain  parts  of  steel  castings ;  the 
"flour"  is  mixed  with  a  binding  material  and  swabbed 
on  the  mold  where  it  is  desired  to  harden  the  casting. 

Chromium,  Cobalt,  Copper  and  Nickel 
Pure  chromium  (98  to  99%)  is  generally  used  in 
resistance  metals  and  mixtures  where  a  high  chromium 
content  is  desired;  for  example,  in  fine  tool  steels,  pro- 
jectiles, etc.  The  general  addition  of  pure  chromium  is 
about  y2  to  4%.  In  resistance  metals  the  content  often 
goes  to  15%  and  even  30%. 

Cobalt,  made  in  97%  purity,  has  aroused  great  interest 
in  the  steel  business  since  1913.  It  is  used  in  ordinary 
high-speed  tool  steel,  where  it  is  believed  that  the  addi- 
tion of  about  5%  improves  the  cutting  qualities.  The 
possible  use  of  cobalt  in  brasses  and  bronzes  is  being- 
studied. 

Cobalt-copper:  A  small  addition  of  cobalt,  from  0.10 
to  0.25%,  increases  the  physical  strength  of  brass  and 
bronze  castings  and  drawn  wire,  and  of  manganese- 
bronze,  low  brass  and  "88-10-2"  or  gun  metal.  In  this 
nonferrous  work,  a  10%  cobalt-copper  alloy  can  be  used  to 
advantage. 


FIG.  4.    STERILIZER  INSTALLATIONS  AT  MARSHALL 
FIELD  STORE,  CHICAGO 


FIG.   6.    INSTALLATION  OF  VALLEY  PARK  (MO.) 
WATER  CO. 
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A  50-50  nickel-copper  alloy  is  one  of  the  new  com- 
binations. It  is  used  in  german-silver  castings  and 
where  a  small  percentage  of  nickel  is  desired  in  bronzes 
of  high  physical  strength.  This  alloy  dissolves  at  a 
much  lower  temperature  than  pure  nickel  so  that  it  is 
not  necessary  to  raise  the  temperature  of  the  treated 
metal  above  normal.  Nickel  is  also  thus  introduced  in 
a  plastic  lead  or  bearing  alloy  to  prevent  segregation 
of  the  lead.    In  all  so-called  red-metal  alloys  where  nickel 


FIG.    7.   ARRANGEMENT    OF    SMALL  AUTOMATIC 
ULTRA-VIOLET  STERILIZER 

is  introduced  to  promote  fineness  of  grain  and  increase 
of  tensile  strength  this  combination  is  economical. 

Carbon-Free  Ferro-Alloys 

Ferro-titanium,  25%,  is  used  with  both  iron  and  steel- 
a  small  addition,  generally  about  Ji/4  lb.  of  the  alloy 
per  ton  of  metal  treated,  tends  to  cleanse  the  metal  thor- 
oughly, the  titanium  having  an  affinity  for  oxygen  and 
utrogen.  With  carbon-free  alloy  no  carbides  are  formed 
and  all  the  titanium  is  available  to  the  steel  or  iron, 
resulting  in  an  exceptionally  dense  and  close-grained 
metal. 

Ferro-chromium,  60%,  has  a  very  wide  commercial  use 
and  many  steel  makers  prefer  it  to  the  low-carbon  elec- 


tric-furnace product.  The  general  addition  of  ferro- 
chromium  would  be  about  the  same  as  for  pure  chromium 
Ferro-vanadium,  either  25  or  40%,  is  used  in  prac- 
tically all  grades  of  tool  steel,  where  it  has  been  bun,,! 
that  vanadium  has  a  tendency  to  intensify  the  hardening 
and  toughening  effects  of  other  alloys.  Vanadium  is  also 
used  m  steel  castings  that  are  subjected  to  high  static 
and  dynamic  loads.  Probably  in  from  50  to  75%  of 
the  locomotive  frames  the  metal  is  treated  with  about 
V4%  of  vanadium.  In  locomotive  cylinders  it  has  been 
found  that  vanadium  will  close  the  grain  of  the  iron 
and  produce  better  castings.  In  steels  for  automobile 
parts,  such  as  gears,  axles,  crankshafts,  etc.,  this  allov 
is  widely  employed.  The  usual  addition  of  vanadium  is 
about  1%.  For  high-speed  and  crucible  tool  steels,  for 
automobile  steel  and  steel  castings  it  is  generally  about 
1/4%-    With  cast  iron  the  addition  is  usually  about  x1-%. 

Ferro-boron,  so  far,  has  had  only  a  very  narrow  com- 
mercial field,  although  lately  considerable  study  has  been 
given  to  the  use  of  boron  in  various  steels  in  the  hope  of 
ascertaining  the  field  for  this  element. 

Ferro-chrome-cobalt  is  used  in  chromium-cobalt  steels 
and  some  melters  prefer  it  to  using  cobalt  and  chromium 
metals  separately.  The  addition  of  this  alloy  is  the  same 
as  cobalt. 

Carbon-Free  Manganese  Alloys 

Manganese-titanium  is  generally  used  in  high-class 
bronzes,  where  it  has  the  advantage  of  the  strong  com- 
bination of  manganese  and  titanium.  It  is  a  very  string- 
ent deoxidizer  and  will  also  increase  the  physical  strength 
considerably.    The  addition  of  alloy  is  generally  about 

y4  to  %%. 

Manganese-boron  is  used  for  the  same  general  work 
as  the  manganese-titanium  alloy  just  mentioned,  although 
boron  is  used  considerably  for  high-conductivity  copper 
castings.  It  is  used  under  the  same  general  conditions 
and  in  the  same  ratio  approximately  as  manganese- 
titanium. 

Chromium-manganese  is  advantageous  for  certain 
classes  of  work  where  otherwise  chromium  would  have 
to  be  used  separately.  It  dissolves  at  a  considerably 
lower  temperature. 

Manganese-aluminum,  25  to  75%,  is  a  new  develop- 
ment. This  is  made  from  the  98%  pure  manganese  and 
is  technically  free  from  iron  and  carbon,  both  of  which 
are  extremely  detrimental  in  aluminum  work.  This  al- 
loy dissolves  at  a  low  temperature,  and  its  usual  effect 
on  aluminum  castings  is  to  reduce  shrinkage,  close  the 
grain  and  increase  density.  Considerable  improvement 
in  strength,  without  appreciable  loss  in  ductility,  can  be 
obtained. 


ANALYSES  OF  CARBON-FREE  METALS  AND  ALLOYS  (EXPRESSED  IN  PER  CENTS) 


Manganese. 
Aluminum. , 
Slieion  


Iron  

Phosphorus. 
Sulphur  ... 

Cobalt  

Copper  

Chromium... 

Boron  

Titanium. . . 
Vanadium .  .  . 
Arsenic . . . 
Nickel   ' 


Pure 
Manganese 

97  -98 
0  25-0.50  0 
0.50-0.75 

0.50-1 .00 
0  10-0.25 
Trace 


Cobalt- 
Copper 

Trace 
10-0 . 25 
Trace 

Trace 
Trace 
Trace 

1.0 

i.O 


Pure 
Cobalt 


0.25-0.50 
0.25-0.50 

1.00-2.00 
Trace 
Trace 

97.0 


Pure       Chromium-  Manganese- Manganese-  Chrome 
Chromium  Manganese      Boron       Titanium  Cobalt 
Balance 
70  60.0-62.0 
0.10-0.25  1.0-1.5 
0.25-0.50  0.5-1.0 


0.25-0.50 
0.10-0.25 


0.25-0  50 
Trace 
Trace 


. 25-0  50 
Trace 
Trace 


0.5-1.0 


Ferro-  Ferro-  Ferro- 

Boron       Vanadium  Chromium 

Balance 

54  .0-55  0    o  25-0  50 

5  0-6  0     0.25-0  50    1.00-1.50    0.25-0.75    0  50- 
3.0-4.0     0.50-0.75  0.25-0.50 
Balance 

10-1.5      20  0  75  0-78  0 


.98.0-99.0    30  0 


.35  0 


40  0 

^40.0 


0.25-0  75 
Balance 
75  .0  or  60 
Trace 
Trace 


0.50-0.75 

Balance 
0  40  0 
Trace 
Trace 


Ferro- 
Titanium 

0.25-0.50 
1.0  or  6  .0 
0.50-0.75 
Balance 
70  0 
Trace 
Trace 


.     35  0 


20  0-25.0 


60  0-61.0 


None 
.1.00 


.25.0  or  40  0 


25.0 
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By  Frank  B.  Tucker* 


SYNOPSIS— A  description  of  the  methods  em- 
ployed in  converting  the  largest  and  most  rural  of 
New  York  City's  five  boroughs  into  a  real  city; 
showing  how  a  comprehensive  city  plan  is  being 
worked  out  so  far  as  possible  within  legal  limita- 
tions and  complications. 


The  Borough  of  Queens,  New  York  City,  with  an  area 
of  117.4  sq.mi.,  is  the  largest  of  the  city's  five  boroughs. 
It  is  part  of  Long  Island  and  extends  from  the  East  Eiver 
and  Long  Island  Sound  on  the  west  and  north  to  the 
Atlantic  Ocean  on  the  south. 

Previous  to  its  inclusion  within  the  corporate  limits  of 
the  City  of  New  York  (1898)  the  Borough  of  Queens, 
then  a  part  of  the  County  of  Queens,  comprehended  Long- 
Island  City,  the  towns  of  Flushing,  Jamaica  and  New- 
town and  part  of  Hempstead;  eight  incorporated  vil- 
lages—College Point,  Flushing,  Whitestone,  Jamaica, 
Richmond  Hill,  Eockaway  Beach,  Arverne  and  Far  Rock- 
away;  and  numerous  unincorporated  communities. 

At  the  time  of  the  consolidation,  only  one  existing 
map,  that  of  Long  Island  City,  containing  4741  acres, 
was  officially  accepted;  of  the  remaining  70,370  acres, 
There  were  no  official  surveys  or  maps.  The  work  of  mak- 
ing these  surveys  was  begun  under  the  old  Board  of 
Public  Improvements  of  the  city,  in  accordance  with  the 
general  plan  of  making  complete  topographic  surveys  of 
all  the  boroughs. 

Until  1903  the  topographic  survey  work  in  Queens  was 
almost  wholly  of  a  preliminary  character.  The  triangula- 
tion  on  which  the  survey  of  the  Borough  of  the  Bronx 
is  based  was  extended  to  Queens,  and  numerous  triangu- 
lation  and  traverse  stations  were  established  there.  A  net 
of  levels  was  also  run,  establishing  benchmarks.  The  work 
of  these  years  proved  of  inestimable  value  when  the  work 
was  taken  up  in  Queens  as  a  problem  separate  and  dis- 
tinct from  the  other  boroughs,  following  the  abolishment 
of  the  Board  of  Public  Improvements  (1902),  when  topo- 
graphical survey  bureaus  were  established  in  all  the  bor- 
oughs. 

Work  of  the  Topographical  Bureau 
Following  the  establishment  of  the  Queens  Topograph- 
ical Bureau,  a  comprehensive  line  of  work  was  deter- 
mined upon:  (1)  A  topographic  survey;  (2)  a  tenta- 
tive street  system  design  based  upon  the  topographic 
survey;  (3)  a  detail  property  survey  of  existing  streets 
and  their  demarkation  upon  the  ground  with  monuments 
as  well  as  the  demarkation  of  new  streets ;  (4)  a  final  map 
laying  down  the  lines  of  all  streets,  their  widths  and 
grades,  and  the  linear  and  angular  dimensions  of  all 
blocks  as  determined  by  the  detail  property  survey  and 
by  computations. 

'  The  Bronx  triangulation  system  has  for  its  axes 
of  coordinates,  Tenth  Ave.,  Borough  of  Manhattan,  and 


•Assistant  Engineer,  Topographical  Bureau,  Borough  of 
Queens,  New  York  City. 


225th  St.,  Borough  of  the  Bronx.  The  Tenth  Ave.  axis 
is  28°  59'  13.5"  east  of  true  north;  the  225th  St.  axis  is,  • 
of  course,  normal  to  this.  These  axes  were  retained  by  the 
Topographical  Bureau,  and  to  them  all  its  coordinates 
still  r  efer.  Eventually,  however,  they  will  be  transformed 
to  the  triangulation  system  of  Greater  New  York,  estab- 
lished for  the  city  in  1908  by  an  officer  of  the  United 
States  Coast  and  Geodetic  Survey  (see  Engineering  News, 
May  21,  1903,  page  456;. 

Topographic  Survey  Methods 

The  nucleus  of  control  for  the  topographic  survey  was 
the  traverse  and  level  net  that  the  old  Board  of  Public 
Improvements  had  spread  over  the  borough.  Most  of  the 
traversing  was  done  with  50-  and  100-ft.  tape  catenaries, 
provided  with  handles  for  adjustment  to  tension  and  tem- 
perature. At  frequent  intervals  the  tapes  in  service  were 
compared  with  one  standardized  at  Washington.  All 
measurements  were  made  twice  and  required  to  check  with- 
in 0.02  ft.  in  1000  ft.  Angles  were  turned  24  times 
(angle  12,  explement  12,  each  6  times  with  the  telescope 
erect  and  6  times  with  the  telescope  inverted).  The 
closures  were  within  |f  sec. 

Levels  were  run  with  common  wye  levels  and  ordinary 
target  rods,  reading  to  0.001  ft.,  with  foresights  and 
backsights  equalized,  225  ft.  being  taken  as  the  criterion 
for  a  proper  sight.  Two  rods  were  used  and  each  was 
read  separately  on  every  turning  point  and  benchmark. 
The  operation  was  then  repeated  with  a  new  setup  of  the 
level  in  approximately  the  same  position.  The  mean  of  all 
the  readings  was  taken  as  final,  and  in  a  given  run  the  al- 
lowable error  was  0.02  V  distance  in  miles. 

Nearly  all  topography  was  taken  with  planetables.  This 
work  is  now  complete,  'but  at  its  height  seven  planetable 
parties  were  in  the  field,  composed  of  six  men  each.  All 
planetable  work  is  to  a  scale  of  1  in.  =  80  ft. ;  each  sheet 
covering  a  strip  of  country  2,000  ft.  wide,  and  of  variable 
lengths,  depending  on  conditions.  On  each  sheet  were 
first  drawn  the  range  and  traverse  lines  in  blue  and  green 
respectively ;  the  range  lines  were  500  ft.  apart. 

In  the  fieldwork  there  were  few  departures  from  con- 
ventional methods.  The  purpose  of  this  survey  was  to 
gather  data  necessary  for  the  design  of  a  street  system, 
so  accuracy  and  speed  were  the  prime  requisites.  Accu- 
racy in  the  determination  of  existing  street  lines  was  of 
paramount  importance;  next,  buildings  and  contours. 
The  latter  were  of  5-ft.  intervals,  and  were  run  out  m  the 
held.  To  do  this  a  level  was  used  in  conjunction  with 
the  planetable  and  two  or  sometimes  three  rodmen  were 
employed. 

As  'soon  as  a  planetable  sheet  was  completed,  it  was 
turned  into  the  office,  where  it  was  transferred  in  totv 
to  mounted  sheets,  31x53  in.,  representing  an  area  o1 
2,000x4,000  ft.,  or  183.6  acres.  For  many  purposes  a  scale 
of  80  ft.  to  the  inch  is  too  great,  so  these  sheets  were 
pantographed  down  to  a  scale  of  1  in.  =  200  ft,  on 
mounted  sheets  of  the  same  size  as  for  the  other  scale. 
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These  sheets  then  included  an  area  of  5000x10,000  ft. 
or  1148  acres. 

Tracings  are  made  of  these  200-ft.  topographic  sheets 
and  prints  taken ;  these  are  matched  and  pasted  together 
until  they  comprehend  a  large  area.  This  assembled 
print  serves  as  a  study  plat,  wherewith  to  work  out  the  de- 
sign of  a  street  and  grade  system. 

Design  of  the  Borough  Street  System 
In  designing  the  street  system  of  Queens,  the  engineers 
of  the  Topographical  Bureau  have  recognized  from  the 
first  that  a  great  influx  of  population  would  follow  ade- 
quate transit  connections  with  Manhattan  and  Brooklyn, 
and  have  attempted  to  design  a  street  system  that  would 
weld  together  the  multitudinous  existing  streets  into  a 
comprehensive  and  harmonious  whole,  in  anticipation  of 


used  when  the  street  plan  of  old  New  York  City  was 
laid  out  m  the  first  decade  of  the  Nineteenth  Century  and 
to  these  widths,  especially  the  former,  both  public'  and 
private  streets  have  been  opened,  although  in  a  number 
of  instances  parsimonious  real  estate  promoters  used  a 
lesser  width. 

In  designing  the  street  system  for  the  Borough  of 
Queens,  60  ft.  and  100  ft.  have  been  the  widths  commonly 
used,  although  intermediates  have  been  freely  admitted 
Two  marked  exceptions,  involving  the  use' of  greater 
widths,  deserve  special  attention :  Queen's  Boulevard  ex- 
tending from  the  Queensboro  Bridge  to  Jamaica,  a  'dis- 
tance of  nearly  six  miles,  is  to  be  the  widest  street  in  the 
Borough-200  ft.  The  city  has  already  acquired  title  to 
the  right-of-way;  its  physical  treatment,  however,  due  to 
its  exceptional  width,  is  as  yet  only  partially  deter- 


section  op  hap  op  queens  bokohgh,  SHOWINO  HOW  PXISTINO  AND  new  STHEETS  ARE  HAKMONIZED 


such,  development.  Queens  has  offered  little  leeway  to  ap- 
ply idealistic  principles  of  city  planning. 

On  the  assembled  prints  of  the  reduced  planetable 
sheets  careful  study  of  the  undeveloped  areas  is  made 
to  determine  their  proper  street  treatment,  and  of  the 
developed  areas  to  determine  the  streets  that  shall  be 
widened  and  those  that  shall  be  discontinued. 

For  the  undeveloped  areas  blocks  200x600  ft  are  freely 
used  with  the  long  dimension  parallel  to  the  trend  of 
probable  greatest  traffic.  This  size  of  block  gives  48  lots, 
^5x100  ft.,  or  60  lots,  20x100  ft.,  the'lot  dimensions  com- 
mon m  New  York.  When  conditions  require  blocks  of 
other  dimensions  or  of  irregular  shape,  the  aim  is  to  obtain 
the  greatest  possible  number  of  lots  100  ft.  deep,  for  this 
•lepth  of  lot  seems  peculiarly  adapted  to  New  York's 
needs—a  greater  depth  not  appreciably  increasing  values 
but  a  lesser  depth  materially  decreasing  them. 

New  York  seems  to  have  adapted  itself  to  streets  60  ft 
wide  and  avenues  100  ft.  wide.    These  were  the  widths 


mined.  If  present  plans  mature,  Grand  Central  Parkway 
150  ft.  wide,  will  extend  from  Queen's  Boulevard  near  its 
Jamaica  terminus,  eastward  (atop  the  "backbone"  of  Long 
Island,  affording  in  places  a  view  of  both  Long  Island 
Sound  and  the  Atlantic  Ocean)  to  the  boundary  of  the 
City  of  New  York,  a  distance  of  about  ?i/2  miles. 

Adjusting  Street  Grades  to  Topography 
The  fixing  of  street  grades  has  not  been  difficult  from 
a  topographic  viewpoint.  The  topography  of  Queens  is 
not  rugged,  and  in  only  a  few  sections  is  it  necessary  to 
observe  contours  in  locating  streets.  With  new  streets, 
drainage  and  a  minimum  of  earthwork  are  the  governing 
considerations. 

With  existing  streets,  difficulties  are  frequent,  because 
of  the  economic  necessity  of  recognizing  improvement  - 
already  installed.  It  is.  of  course,  impossible  always  to 
hold  present  grades,  but  in  most  cases  a  careful  study 
will  reveal  means  whereby  it  may  be  done  or  at  least  close- 
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ly  approximated.    Crowns  within  the  block  will  often 
accomplish  the  desired  purpose. 

In  fixing  grades  those  at  curb  and  house  lines  should 
be  officially  established  as  well  as  those  at  center  line; 
otherwise  discrepancies  will  occur  at  these  points  by  rea- 
son of  surveyors  using  different  methods  of  interpreting 
the  center-line  grades. 

At  the  time  of  designing  the  street  system,  areas  whose 
natural  topography  suggest  their  adaptability  to  park  pur- 
poses are  set  aside.  But  the  city's  present  policy  "J!  as  i<  53- 
ing  the  cost  of  its  park  purchases  upon  the  limited  area  es- 
pecially benefited  is  not  propitious  to  the  early  acquisition 
of  these  lands  for  parks.  There  is  nothing  to  prevent  the 
owners  of  these  areas  proposed  as  parks  by  the  Topograph- 
ical Bureau  from  subdividing  them  into  building  lots  or 
otherwise  disposing  of  them;  thereby  augmenting  their 
cost  and  the  difficulty  of  their  purchase  when  congestion 
of  population  will  have  made  their  acquisition  still  more 
desirable. 

Widening  the  Existing  Streets 

The  design  of  a  practicable  street  system  requires 
the  widening  of  many  existing  streets  and  the  discontinu- 
ance of  others.  The  experience  of  the  Topographical  Bu- 
reau with  such  streets  has  not  been  very  satisfactory. 
On  the  first  designs  prepared,  the  number  of  widened  and 
discontinued  streets  shown  was  plentiful,  but  the  accom- 
plishment of  these  improvements  was  defeated  in  most 
cases  by  the  property  owners  or  by  legal  difficulties.  The 
result  was  that  for  several  sections  the  street  design  had 
to  be  entirely  recast  to  incorporate  some  old  road,  or  to 
hold  existing  streets  to  their  present  width. 

The  cost  of  widening  a  street  in  New  York  City  is 
now  a  matter  of  local  assessment;  consequently  property 
owners  are  bitterly  opposed  to  all  street  widenings,  al- 
though tacitly  admitting  the  wisdom  of  such  procedure. 
They  view  wide  streets  as  a  benefit  to  the  whole  commun- 
ity and  clamor  to  have  a  large  portion  of  the  cost  placed 
upon  the  city  at  large  (a  practice  that  obtained  in  past 
instances)  or  the  scheme  abandoned,  a  prerogative  that  a 
majority  of  those  affected  can  exercise. 

An  arbitrary  rule  of  the  City  Board  of  Estimate  and 
Apportionment  is  that  streets  of  a  length  greater  than 
1500  ft.  shall  be  at  least  60  ft.  wide.  This  rule  cannot  be 
rigorously  applied.  Many  streets  of  a  lesser  width,  usu- 
ally 50  ft.,  are  of  purely  local  importance  and  can  never 
become  important  traffic  streets.  The  widening  of  such 
streets  is  always  protested  by  property  owners. 

In  other  cases,  streets  of  lesser  width  have  been  exten- 
sively improved  with  buildings,  and  damage  claims,  were 
the  streets  widened,  would  be  prohibitive;  and  as  there  is 
no  law  in  New -York  making  it  obligatory  for  new  build- 
ings to  observe  widened  lines,  these  streets  must  be  con- 
tinued at  their  present  width. 

The  determination  of  what  streets  shall  be  widened,  and 
whether  the  widening  shall  be  on  both  sides  or(only  one, 
are  matters  that: require  a  thorough  investigation  in  each 
instance.  Where  qo  buildings  are  affected  it  is  usually 
best  to  divide1  the' widening  equally  between  both  sides, 
otherwise  the  lots  on  the  widened  side  may  be' so  materially 
shortened  as  to  seriously  impair  their  value.  Where  build- 
ings have  to  be  moved  or  removed  economy  will  generally 
require  that  the  widening  be  all  on  one  side,  except  in  the 
widening  and  straightening  of  old  roads,  where,  by  shift- 


ing from  side  to  side,  it  is  often  possible  to  avoid  build- 
ings. 

Discontinuing  Existing  Streets 

The  discontinuance  of  an  existing  street  is  difficult. 
The  statute  law  relating  to  the  discontinuance  of  streets 
in  New  York  City  is  most  comprehensive  in  phraseology, 
but  is  applicable  to  only  a  few  streets.  In  brief  it  vests  in 
the  proper  local  authorities  full  power  to  discontinue  all 
streets  necessary  effectually  to  secure  and  preserve  regular- 
ity and  uniformity  in  a  general  and  permanent  street 
system.  It  states  that  upon  the  filing  of  an  official  map 
establishing  a  permanent  street  system  for  a  section 
the  streets  shown  thereon  are  the  only  lawful  streets, 
and  that  the  fee  owner  of  a  street  not  shown  thereon  may 
inclose,  use  and  occupy  the  area  as  fully  as  if  it  had  never 
been  a  street,  if  not  then  in  use,  or  if  in  use,  upon  the  day 
a  permanent  street  is  physically  opened  to  take  its  place. 

Seen  from  an  engineer's  viewpoint  the  leeway  allowed 
by  this  law  for  the  discontinuance  of  a  street  at  variance 
with  a  proper  street  plan  is  all  that  could  be  desired: 
but  from  a  legal  viewpoint  it  is  beset  with  many  difficul- 
ties. Its  weakness  lies  in  its  failure  to  provide  a  prac- 
ticable disposition  of  the  street  upon  its  discontinuance. 
And  what  is  true  of  this  law  is  true  probably  of  any 
law  that  can  be  evolved  for  the  case. 

Who  Is  the  Fee  Owner  oe  a  Street  ? 

It  is  all  very  well  to  say  that  the  fee  owner  may  inclose, 
use  and  occupy  the  area  as  if  it  had  never  been  a  street ; 
but  who  is  the  fee  owner? 

The  reversion  of  a  street  upon  its  discontinuance  to  the 
fee  owner  thereof  as  provided  by  this  law  is  possible  and 
equitable  only  when  the  fee-ownership  of  the  abutting 
property  upon  both  sides  is  in  the  same  person,  or  in  per- 
sons in  full  sympathy  and  accord  with  one  another,  which 
is  seldom  the  ease. 

To  determine  the  fee  ownership  of  a  street  is  often 
impossible  because  the  fee  is  lost  either  in  the  incomplete- 
ness or  in  the  total  absence  of  an  official  chronicle  of 
its  succession  from  the  patents  of  Holland  and  England. 
To  the  streets  that  date  from  the  Dutch  occupation  of 
New  Amsterdam  (New  York)  the  fee  title  is  acknowl- 
edged to  be  in  the  city.  But  to  the  streets  that  date  to  the 
sovereignty  of  England,  the  city  claims  only  an  "easement 
title.  In  the  case  of  streets  that  date  from  American  In- 
dependence no  generality  is  possible,  fee  or  easement  titles 
being  acquired  according  to  the  idiosyncracy  of  each  com- 
munity or  to  individual  whim  if  privately  opened  and  ten- 
dered to  the  authorities. 

Establishing  Identity  of  Streets 

To  discontinue  any  street  other  than  one  whose  fee 
is  in  the  abutting  owner  is  quite  impossible— in  the 
case  of  the  old  Dutch  streets,  because  of  the  absence  of 
all  data,  conclusively  establishing  their  identity  and  de- 
lining  them  by  bearings,  distances  and  widths;  with  the 
English  streets  there  is  the  same  absence  of  dimension.-. 
Their  identity,  however,  is  possible  as  there  is  extant  an 
excellent  map  of  New  York  and  Stat  en  Island  and  a 
portion  of  Long  Island,  made  in  1781  by  General  Sir 
Henry  Clinton,1  Commander-in-Chief  of  His  Majesty  V 
Forces,  then  occupying  New  York..  By  eliminating  from 
this  map  the  few  streets  of  possible  Dutch  origin,  we  have 
lel't  those  opened  during  the  English  colonial  days. 
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From  the  close  of  the  Revolution  to  about  the  end  of  the 
first  half  of  the  Nineteenth  Century,  street  records  are 
very  meager  and  unsatisfactory.  With  the  exception  of  the 
regularly  incorporated  turnpikes,  proof  of  streets  originat- 
ing during  this  period  is  arrived  at  more  by  a  process  of 
elimination  than  by  recorded  evidence,  land  being  of  too 
small  value  to  warrant  any  elaborate  street  opening  pro- 
cedure. 

Beginning  with  about  the  latter  half  of  the  Nineteenth 
Century,  land  values  began  to  rise  rapidly,  and  where 
streets  were  opened  by  the  authorities,  the  statutory  legal 
requirements  were  observed.  Consequently  surveys  and 
descriptions  of  a  more  or  less  satisfactory  nature  are  mat- 
ters of  record  for  these  streets,  where  the  records  have  not 
been  lost.  Besides  the  streets  regularly  opened  by  the 
authorities,  most  of  those  privately  opened  by  real-estate 
promoters,  through  the  subdivision  of  acreage  into  build- 
ing lots,  also  date  from  this  period.  The  filed  plots  of 
these  subdivisions  in  the  county  clerk's  office  are  very  com- 
plete, and  the  dimensions  they  give  are  dependable. 

The  discontinuance  of  any  of  these  streets  would  of 
course  work  hardship  to  the  abutting  owners,  though  in 
the  case  of  streets  originally  private  there  is  no  implied  ob- 
ligation on  the  part  of  the  authorities  as  to  their  perma- 
nency; but  there  is  on  the  part  of  the  persons  who  pri- 
vately opened  them.  While  the  city  may  officially  dis- 
continue a  street,  its  Fee  owner  cannot  take  physical  po- 
session  of  it,  because  he  has  parted  with  an  casement  in 
it  to  every  person  to  whom  he  has  sold  property  fronting 
upon  it. 

Some  Guiding  Principles 

It  must  always  be  borne  in  mind  that  the  cost  of  any 
change  in  the  grade,  width  or  alignment  of  an  existing 
street  will  he  a  tax  upon  the  community,  usually  levied 
directly  upon  property  owners  in  the  immediate  vicinity; 
perhaps  very  poor  people  struggling  to  own  a  home 
and  already  heavily  burdened  with  mortgages  and  general 
taxes.  Unless  of  obvious  necessity  or  palpable  advantage 
the  width  and  grades  of  existing  streets  should  he  held,  for 
against  the  opposition  of  affected  property  owners  the  ac- 
complishment of  changes  is  impossible. 

The  exception  to  this  statement  is  the  old  arterial  high- 
ways. Their  continuance  as  urban  streets  at  their  exist- 
ing widths  and  grades  is  quite  out  of  the  question,  and 
their  discontinuance  is  precluded  by  the  almost  certain 
confusion  of  their  fee  title;  so  they  must  he  developed 
and  utilized  to  the  best  advantage.  This  will  usually  be 
101111,1  to  he  their  continuance  as  arterial  thoroughfares, 
for  as  originally  laid  out,  they  probably  represent  the  line 
of  least  resistance  between  the  several  communities  which 
they  serve. 

The  experience  of  the  Topographical  Bureau  has  shown 
thai  the  best  mode  of  treating  these  old  highways  is  to 
widen  them,  improving  their  alignment  and  grades,  and 
use  them  as  axes  from  which  to  extend  rectangular  street 
systems.  In  their  widening,  however,  care  must  be 
taken  to  include  the  lines  of  the  old  highway  entirely  with- 
in those  of  the  new,  for  otherwise  there'  will  be  left  a 
strip  of  the  old  street  between  the  new  and  the  abutting 
private  property,  the  fee  title  to  which  may  be  impossible 
of  adjudication. 

A  second  article  will  describe  the  engineering  work  done 
m  establishing  the  predetermined  city  plan,  of  which  the 
accompanying  illustration  is  typical. 
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By  F.  C.  Roberts* 

When  the  manufacture  of  16-ft.  lengths  of  cast-iron  pipe 
was  undertaken  by  the  American  Cast  Iron  Pipe  Co.,  of 
Birmingham,  Ala.,  a  year  or  more  ago,  it  was  apparent  I  v 
regarded  by  other  manufacturers  of  this  commodity  as  a 
more  or  less  hazardous  business  innovation,  and  by  users 
of  cast-iron  pipe  as  somewhat  of  an  experiment.  Both 
classes  seem  to  have  been  unaware  of  the  fact  that  the 
manufacture  of  16-ft.  lengths  of  cast-iron  pipe  has  long- 
since  been  successfully  practiced  on  the  Continent  of 
Europe. 

In  the  hope  of  stimulating  argument  on  a  subject  that 
is  of  importance  to  users  of  cast-iron  pipe,  I  subjoin  the 
following  cost  figures,  of  laying  both  12-  and  16-ft. 
lengths  of  pipe.  The  figures  given  are  complete  as  to  all 
details  of  the  work,  except  overhead  charges  (interest, 
depreciation  of  tools,  superintendence,  etc.).  It  should  be 
remembered  that  all  costs  fluctate  with  the  wages  and  effi- 
ciency of  skilled  and  unskilled  labor,  the  character  of  the 
work  demanded,  and  other  local  conditions. 

The  wage  scale  was  $4  for  skilled  labor,  $3  for  un- 
skilled, and  $5.50  for  teams,  all  working  8  hr.  per  day. 
Lead  cost  $0.0445  and  hemp  cost  $0.05  per  lb.  The 
trenches  were  20  in.  wide  and  had  depths  of  28  in.  for  the 
4-in.,  and  30  in.  for  the  6-in.  pipe,  and  bell  holes  at  inter- 
vals of  12  and  16  ft.,  according  to  which  length  of  pipe 
was  being  used.  The  soil  was  a  sandy  loam.  Shoring  was 
not  required,  and  there  was  no  macadam  or  pavement. 
The  backfilling  was  done  with  a  scraper  and  the  watei 
tamping  and  crowning  by  hand  labor. 

Table  1  gives  general  comparative  data  for  the  pipe 
alone,  and  Table  2  gives  field  costs  for  the  pipe  in  place. 
The  figures  are  for  unbroken  runs  of  pipe  ;  that  is,  specials, 
hydrants  and  valves  have  been  omitted,  since  these  vary 
with  almost  every  job. 

TABLE  1.    GENERAL  DATA  FOR  4-  AND  6-IN  CAST-IRON- 
PIPE  IN  12-  AND  lli-FT.  LENGTHS 

Cost  of  Pine, 

-p. .         .        ^    „APp,rox-  Total  F.o.b. 

Diam.,  Length,  Weight  per        Total        Weight,    At     At  Des- 
In-  Ft-      Length,  Lb.  Lengths,  Ft.     Tons     Shop  tination 

*  12  260  40,000  434.0     $20.40    $33  40 

4  16  340  40,000  425  0       21  40      34  40 

»  }~  400  4,000  '    fifi. 6       18.40  31.40 

6  16  520  4,000  65.0       19.40  32.40 

TABLE  2.    FIELD  COSTS  PER  FOOT  OF  LAID  PIPE 
„    ,      .     t.       .      4in.xl2ft.  4in.xl6ft.  6  in.x  12  ft.  6  in. x  10  ft. 

F.o.b.   destination..  $0.3623  $0.3655  $0.5228  $0.5265 

Distribution   0054  .0053  0083  0081 

Trenching   0576  .0570  .0600  'o,;ou 

Laying  and  cutting      .0120  .0112  olsl  017] 

Yarn  and  lead  0316  .0237  0431  0324 

Yruel  l)°33  .0024  .0046  0035 

V  arning  and  lead- 

„  to«  0045  .0037  .0067  .0050 

Bell  holes  0166  .0125  020S  01  ',6 

Calking*   0062  .0046  .0091  (10,  o 

Testing!   0051  .0048  0059  'oO',4 

Backflllingt  0216  .0215  .'(1225  .'o22:i 

Totals   .   $0.5262         $0.512S         $0.7222  $0.7029 

*A11  calking  was  done  by  hand.  tTesting  includes  touch- 
ing up  or  repourmg  defective  joints.  tBackfllfing  includes 
tamping. 

COMPARATIVE  SUMMARY  OF  COSTS 
Total  Pipe 
Diam.,  In.     Length,  Ft.     Length,  Ft.     Cost  per  Ft.     Total  Cost 
4  40,000  12  $0.5261  $21,048 

4  40,000  16  .512S  20,512 

Difference    $0.0133  $536 

6  4,000  12  $0.7222  $2  SS8 

6  4,000  16  .7029  2,811 

Difference    $0.0193  $77 

♦Consulting    Engineer,  Marsh-Strong  31dg.,  Los  Angeles. 
Calif. 
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By  Clark  R.  Mandigo* 


SYNOPSIS — With  the  experience  gained  in  build- 
ing and  maintaining  4,000,000  sq.yd.  of  asphalt 
pavement,  the  engineers  of  Kansas  City,  Mo.,  have 
developed  specifications  and  tests  for  asphaltic 
cement  which  are  simple  and  easily  understood, 
and  which  are  truly  open  specifications,  in  that 
they  pass  all  asphaltic  cements  which  service  shows 
makes  satisfactory  pavements. 

Within  the  past  ten  years  a  large  number  of  asphaltic 
cements,  including  various  natural  bitumens,  the  blown 
oils  and  manufactured  asphalts  have  been  placed  on  the 
market.  Municipal  engineers  have  been  confronted  with 
the  problem  of  selecting  the  good  and  discarding  the  bad. 
When  the  almost  infinite  variety  of  mixtures,  fluxes  and 
degrees  of  refinement  are  considered,  the  difficulty  of 
making  a  proper  selection  is  apparent. 

Within  recent  years  considerable  progress  has  been  made 
toward  standardizing  asphalt  tests,  but  although  the 
majority  of  cities  use  a  so-called  "open"  specification, 
there  is  little  agreement  except  on  a  few  of  the  older 
tests.  This  condition  is  caused  largely  by  those  who  sell 
asphalt  Unlike  cement  and  brick  manufacturers,  who 
have  been  untiring  in  their  efforts  to  standardize  tests 
for  their  materials,  the  asphalt  interests  have  been  con- 
stantly fighting  for  advantage  over  one  another. 

The  asphalt  companies  are  responsible  for  the  ten-year 
maintenance  guarantee ;  they  have  argued  that  so  long  as 
they  were  to  keep  the  pavement  in  repair  for  ten  years 
the  quality  of  the  materials  to  be  used  should  be  left 
to  them.  'Where  intelligent  supervision  and  care  were 
exercised  by  the  contractor,  the  early  asphalt  pavements, 
as  a  rule,  were  satisfactory,  for  they  were  all  built  on  the 
results  of  experience  with  one  kind  of  asphalt.   When  it 
became  necessary  or  desirable  to  use  other  kinds  of  asphalt, 
it  was  found  the  former  criteria  did  not  always  hold. 
Kansas  City  Experience 
Kansas  City,  Mo.,  has  maintained  open  specifications  on 
asphaltic  cement  for  the  past  ten  years.    The  original 
specifications  as  written  by  Dr.  Walter  M.  Cross  city 
chemist,  are  quoted  in  full  in  the  appendix  of  the  1908 
edition  of  Richardson's  "The  Modern  Asphalt  Pavement 
It  will  be  noted  that  no  requirements  are  imposed  on  the 
contractor  as  to  the  kind  of  "raw"  asphalt  or  flux  used, 
but  that  certain  tests  are  prescribed  for  the  asphaltic 
cement  used  in  the  paving  mixture,  and  that  any  asphalt 
passing  these  tests  may  be  used,  provided  it  shall  have 
been  successfully  used  in  the  paving  industry  under  similar 
conditions  for 'four  years  prior  to  the  letting  of  the 

contract.  „.-,■,       j  ± 

This  idea  of  dealing  only  with  the  finished  product 
and  fixing  requirements  for  the  asphaltic  cement  as  it 
enters  the  wearing  surface  mixture  has  since  been  suc- 
cessfully maintained  in  the  Kansas  City  specifications. 
With  the  addition  of  the  ductility  and  viscosity  tests, 


•Assistant  City  Engineer,  Kansas  City,  Mo. 


about  8  and  6  yr.  ago  respectively,  the  requirement  as  to 
prior  use  of  the  material  was  dropped  and  asphaltic  cement 
is  now  accepted  for  paving  purposes  on  the  basis  of  a 
series  of  laboratory  tests  only. 

Kansas  City  Specifications 

The  present  specifications  read  as  follows: 

Asphaltic  Cement— The  asphaltic  cement  used  in  the  wear- 
ing surface,  when  considered  apart  from  the  mineral  matter 
which  it  may  contain,  shall  have  the  following  character- 

'St  It  shall  be  free  from  water  or  decomposition  products. 

The  various  hydrocarbons  composing  it  shall  be  present 
in  homogeneous  solution,  none  of  oily  or  granular  character 
being  present. 

It  must  be  of  such  consistency  that  at  a  temperature  of  25 
deg  C  a  No.  2  needle,  weighted  with  100  grams,  will  not  in 
5  sec.  penetrate  more  than  9  nor  less  than  4%  mm.  The 
exact  penetration  shall  not  vary  more  than  0.4  mm.  from  that 
fixed  by  the  citv  engineer  within  the  limits  specified.  The 
No  2  needle  referred  to  is  a  common  sewing  needle  about  1 
nim.  in  diameter  and  tapering  uniformly  to  a  sharp  point  for 
1  cm.  of  its  length. 

Twentv  grams  of  it  shall  not  lose  more  than  3  per  cent,  in 
weight  upon  being  maintained  at  a  uniform  temperature  of 
165  deg.  C.  for  5  hr.  in  a  cylindrical  vessel  3  in.  m  diameter 
and  1  in.  high. 

Twentv  grams  of  it  shall  not  lose  more  than  6  per  cent, 
in  weight  upon  being  maintained  at  a  uniform  temperature 
of  205  deg.  C.  for  5  hr.  in  a  cylindrical  vessel  3  in.  in  diameter 
and  1  in.  high. 

It  shall  be  soluble  in  chemically  pure  carbon  bisulphide 
(CSO  at  air  temperature  to  the  extent  of  at  least  95  per  cent. 

It  shall  not  contain  more  than  4%  per  cent,  of  carbon- 
aceous matter  insoluble  in  chemically  pure  carbon  bisulphide, 
at  air  temperature. 

It  shall  be  soluble  in  85  deg.  Be.  petroleum  naphtha,  air 
temperature,  to  the  extent  of  not  less  than  65  per  cent,  and 
not  more  than  72%  per  cent. 

Its  solubility  in  carbon  tetrachloride  shall  not  be  more 
than  1%  per  cent,  less  than  its  .solubility  in  carbon  bisul- 
phide—both  tests  being  made  at  air  temperature. 

It  shall  show  of  fixed  carbon  not  more  than  15  per  cent. 

It  shall  show  a  flashing  point  (New  York  State  closed  oil 
tester)  of  more  than  175  deg.  C. 

Its  viscositv  at  a  temperature  of  0  deg.  C.  shall  not  be  less 
than  0  15  grams.  Viscosity  of  asphaltic  cement  by  the  terms 
of  this  contract  shall  mean  the  number  of  grams  of  asphaltic 
dement  that  will,  in  4  hr.,  be  forced  ^f^^ZX  l 

^  "f  mer^y"  Eo  c^T  ^Z^^t  7J- 
LTrhistsTshaA'b fconTainecl  in  an  iron  cylinder  42  mm.  in 
mg  this  test  bua  thickness  of  the  plate 

^S^L'lL^t^  shall  not  be  more  than  2.0 

"""its  ductility  at  a  temperature  of  25  cleg.  C.  shall  be  not 
ip,    thfn    5  cm     [The  minimum  until  recently  was  10  cm. 
Set  my,  by  the  terms  of  this  contract,  shall  be  under-tood 

pushed  by  means  ot _  ™  ^  ^  ^  hayin&  a 

inside  diameter  of  about  3         J       through  a  circular  plate 
concentric  orifice  ^^f^S  covers  the  other  end.  To 
SiMi£SS:         of  the  cups  is  placed  on  a  s^oth 
■face  with  open   end  dowm     The  ot&  >        V  ^ 

placed  on  top  of  th?  «rst'  *Uhot  asphaitic  cement  is  poured 
1-cm.  orifices  coincide     The  hot  asp  completely. 

of  the  ingredients  during  the  progress  of  the  wo.k. 
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All  of  the  tests  except  the  ductility  and  viscosity  tests 
are  familiar  to  paving  engineers  and  chemists,  are  per- 
formed in  accordance  with  the  best  practice  of  standard 
laboratories  and  require  no  further  explanation. 

Methods  and  Apparatus  Described 

The  apparatus  for  making  the  ductility  test  is  of  an 
inexpensive  design  developed  by  Dr.  Cross  and  has  some 
rather  striking  features.  Two  brass  cylindrical  cups  about 
3  cm.  m  diameter  and  (i  cm.  deep  have  a  hole  1  cm.  in 
diameter  bored  through  the  center  of  the  bottom  of  each 
and  reamed  out  at  a  wide  angle  from  the  inside  so  that 
the  thickness  of  the  plate  bottom  at  the  edge  of  the  hole 
is  y2  mm. 

In  making  the  test  the  open  end  of  one  cup  is  fitted 
over  a  short  rubber  cylinder  which  is  embedded  in  a  lead 
weight,  the  other  cup  is  placed  on  top  of  the  first  so  that 
the  orifices  exactly  coincide  and  the  two  cups  are  filled 
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are  pulled  apart  at  the  rate  of  1  cm.  per  min.  As  soon 
as  the  line  thread  of  asphalt  is  seen  to  break  and  wave 
in  the  water,  the  metronome  is  stopped  and  the  distance 
between  faces  of  clips  is  measured. 

A  metronome  with  a  strong  spring  should  be  selected, 
and  even  then  it  is  sometimes  necessary  to  help  it  along 
at  first  to  get  the  cups  started  apart,  The  cups  arc 
carefully  machined  and  polished  so  as  to  set  tight  againsl 
each  other.  The  jar  used  is  a  heavy  glass  cylinder  about 
3  in.  (4y2  in.  would  be  better)  in  diameter  and  36  in. 
long  placed  in  a  round  can.  The  bottom  is  sealed  by 
pouring  asphalt  in  the  space  between  the  can  and  the 
glass. 

Advantages  of  the  Ductility  Test 

The  commendable  thing  about  this  test  is  the  uniform- 
ity of  results.  It  measures  the  elongation  of  a  cylinder 
of  asphalt  1  cm.  in  diameter  and  1  mm.  long  and  elim- 
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FIG.  1.   APPARATUS  FOR  ASPHALT -DUCTILITY  TEST 

by  pouring  the  melted  asphalt  into  the  upper  cup.  After 
the  asphalt  has  cooled,  the  cups  are  placed  in  water  kept 
at  a  temperature  of  25  deg.  C.  until  the  asphalt  has 
adjusted  itself  to  this  temperature.  The  cups  are  then 
placed  in  the  bottom  of  a  glass  jar  filled  with  water  at 
a  temperature  of  25  deg.  C,  the  lead  weight  being  used 
as  a  base. 

Above  the  jar,  on  a  rack,  is  set  a  metronome,  such  as 
musicians  use,  but  from  which  the  bottom  has  been 
removed,  and  which  has  been  so  adjusted  that  it  will 
wind  a  wire  on  the  wheel  next  to  the  spring  drum  at  the 
rate  of  1  cm.  a  min.  A  line,  flexible  wire  is  attached 
to  the  upper  cup,  and  the  metronome  is  placed  over  the 
glass  cylinder  so  that  the  pull  will  be  vertical  as  tested 
by  a  plumb-bob.   The  metronome  is  started  and  the  cups 


FIG.  2.     APPARATUS  FOR  VISCOSITY  TEST 

inates,  as  far  as  possible,  all  variable  factors  which  might 
affect  the  results.  Duplicate  tests  made  on  the  same 
asphalt  or  by  different  observers  check  very  closely.  Al- 
though pulled  at  a  slower  rate,  the  elongation  obtained 
by  the  Cross  method  is  only  about  one-half  to  one-third 
of  that  obtained  by  the  briquette  method,  but  there  is  no 
fixed  ratio  between  the  two.  The  minimum  limit  set  by 
the  specifications  is  therefore  more  severe  than  thai 
usually  required.  The  ductility  test  is  of  course  the 
determination  of  the  adhesiveness  of  the  asphaltie  cement, 
and  this  is  now  recognized  as  important. 

The  viscosity  test  as  first  used  was  performed  at  a 
temperature  of  25  deg.  C,  but  on  account  of  the  difficulty 
in  maintaining  this  temperature  for  a  long  period,  and 
because  it  did  not  give  all  the  information  desired,  the 
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(I  deg.  C.  test  was  substituted.    Zero  temperature  is  easily 
maintained  in  the  laboratory  with  melting  ice. 

Apparatus  for  the  Viscosity  Tests 
The  apparatus  for  this  test  is  very  simple  and  inex- 
pensive. An  iron  cylinder  of  the  size  specified,  threaded 
at  both  ends,  has  two  threaded  caps,,  one  of  which  is  2 
mm.  in  thickness  with  a  1  cm.  hole  drilled  in  the  center; 
the  other  has  a  welded  shank  threaded  for  a  %-in.  gas 
pipe  about  145  cm.  long.  A  glass  tube  is  cemented  into 
the  top  of  the  gas  pipe  and  marked  at  a  point  150  cm. 
above  the  bottom  of  the  cap.  In  making  the  test  the 
lower  cap  is  screwed  on,  placed  on  a  smooth  surface  and 
the  cylinder  filled  full  with  asphalt;  after  this  has  cooled 
the  upper  cap  is  screwed  on.  the  pipe  is  attached,  and 
the  whole  is  suspended  in  a  pail  of  crushed  ice  by  clamps 
on  the  iron  pipe.  The  pipe  and  glass  tube  are  then  filled 
with  mercury  to  the  150-cm.  mark,  and  after  about  one- 
half  hour  such  asphaltic  cement  as  has  been  forced  through 
the  orifice  is  shaved  off  and  the  beginning  time  noted. 
At  the  end  of  four  hours  the  cylinder  is  removed  and  the 
asphalt  again  shaved  off,  and  the  shavings  weighed. 

This  viscosity  test  is  a  unique  requirement  for  asphaltic 
cement,  and  was  invented  by  Dr.  Cross  to  prevent  cracked 
pavements.  It  has  been  found  that  asphaltic  cement 
should  have  some  flow  even  at  low  temperatures,  so  that 
it  would  adjust  itself  to  contraction  in  order  to  avoid 
cracking  of  the  asphaltic  surface  in  winter.  Since  the 
adoption  of  the  test  no  cracking  has  occurred  where  the 
asphaltic  cement  of  the  specified  mixture  showed  the 
required  zero  viscosity.  Most  of  the  payments  laid  before 
the  viscosity  test  was  required  did  not  crack,  but  many  of 
them  did  without  apparent  cause. 

The  viscosity  test  makes  possible  the  selection  of  an 
asphaltic  cement  which  will  not  be  in  any  way  responsible 
for  cracked  asphaltic  surfaces.  It  is  in  effect  the  means 
of  testing  the  ductility  or  flow  of  asphaltic  cement  at 
low  temperatures.  A  pavement  built  with  an  asphaltic 
cement  which  has  some  ductility  at  low  temperatures  will 
take  up  contraction  by  a  stretching  of  the  asphaltic  film 
around  each  sand  grain  and  will  not  become  a  brittle 
mass.  The  method  of  determining  the  viscosity,  being  a 
simple  orifice  test,  is  a  true  measure  of  the  flow. 

Efficiency  of  Ductility  axd  Viscosity  Tests 
Most  of  the  standard  brands  of  asphaltic  cement  can 
be  made  to  pass  all  requirements,  except  those  for  ductility 
and  viscosity,  with  proper  care  in  their  preparation  and 
with  the  use  of  a  proper  flux,  although  for  protection 
against  inferior  grades  the  solubility  and  volatility  require- 
ments are  more  complete  than  customary.  The  majority 
of  failures  of  asphalt  submitted  have  been  on  the  ductility 
test.  The  ductility  test  is  usually  made  first  on  account 
of  the  shorter  time  consumed. 

Of  the  asphalts  submitted  which  pass  all  other  require- 
ments, including  ductility,  a  number  fail  in  the  viscosity  ■ 
test.  Some  of  the  manufactured  asphalts  have  been 
brought  up  to  the  requirements  of  both  tests  by  the 
addition  of  varying  percentages  of  natural  bitumens  hav- 
ing the  properties  they  lack  to  a  high  degree.  The  fact 
of  the  matter  is  that  no  properly  prepared  high-grade 
asphaltic  cement,  whether  natural  or  manufactured,  winch 
has  proved  itself  suitable  by  long  time  usage  in  pave- 
ments has  failed  to  pass  the  requirements.  In  other 
words,  the  specifications  have  admitted  all  cements  which 


experience  and  good  judgment  show  make  good  pavement.-. 

The  specifications  have,  however,  passed  some  asphaltic 
cements  which  have  been  viewed  with  suspicion  on  account 
of  their  newness  or  origin  ;  and  while  these  are  probably 
not  so  good  as  the  best,  they  have  been  very  satisfactory, 
and  no  failures  because  of  the  asphaltic  cement  have 
occurred  in  pavements  laid.  The  specifications  as  outlined 
are  made  to  tit  the  requirements  of  the  Kansas  City 
climate  and  are  used  for  sheet  asphalt  and  fine-graded 
asphaltic  concrete.  Where  asphalt  is  desired  for  bitu- 
minous macadam,  surface  dressing  or  filler  for  blocks, 
these  requirements  are  varied  to  suit  conditions. 

Kansas  City  has  more  than  4,000,000  sq.yd.  of  asphalt 
pavement  in  use  on  streets,  exclusive  of  car  tracks,  some 
of  which  is  26  yr.  old.  This  pavement  is  in  all  conditions, 
from  good  to  bad,  and  has  been  laid  under  all  sorts  of 
traffic,  in  all  sorts  of  manners  and  with  a  great  variety 
of  materials.  Experience  with  these  pavements  forms  a 
fair  basis  for  present  and  future  guidance.  It  has  been 
the  constant  endeavor  to  improve  the  finished  pavement 
to  meet  the  increased  severity  of  use,  and  the  asphaltic 
cement  requirements,  together  with  mixtures  and  method 
of  laying,  have  been  modified  from  time  to  time  witli  the 
idea  of  getting  the  best  material  and  workmanship. 

The  testing  methods  outlined  in  the  foregoing  notes 
have  proved  very  satisfactory  over  a  long  period  of  time 
and  will  undoubtedly  be  retained.  They  are  presented 
for  the  consideration  and  discussion  of  those  who  are 
interested  in  obtaining  some  uniformity  and  certainty  in 
testing  asphaltic  cement. 

The  question  of  research  work  in  connection  with  the 
activities  of  a  city  is  one  which  must  be  considered  very 
carefully.  Taking  the  country  as  a  whole,  the  cities 
have  undertaken,  relatively  speaking,  no  research  work 
up  to  date.  In  view  of  the  tremendous  opportunity  for 
such  work  and  in  face  of  the  fact  that  at  our  universities 
and  research  institutions  great  fortunes  are  being  spent, 
the  isolated  pieces  of  work  carried  on  in  our  municipal- 
ities are  almost  negligible.  My  own  feeling  is  that  a 
part  of  the  work  now  done  by  our  cities  could  more 
properly  be  done  elsewhere.  At  the  present  time  our 
colleges  and  research  institutions  are  the  places  for  so- 
called  "pure  science."  The  net  result  of  work  of  this 
kind  carried  on  under  existing  municipal  conditions  is 
apt  to  be  too  small  to  warrant  its  being  undertaken. 
The  atmosphere  in  which  the  work  of  the  average  muni- 
cipal laboratory  is  carried  on  is  not  especially  encouraging 
to  those  types'  of  work  where  results  may  be  delayed  or 
very  definite  results  perhaps  not  even  assured.  On  the 
other  hand,  there  are  varieties  of  work  which  can  best 
be  done  by  the  cities  in  connection  with  construction. 

Some  day  there  will  perhaps  be  instituted  a  generously 
endowed  foundation  for  municipal  research  through 
which  it  may  be  possible  to  coordinate  efforts  of  this 
kind  in  a  number  of  different  places.  When  this  step 
is  taken  a  new  day  will  have  dawned  for  American  muni- 
cipalities. Graft,"  inefficiency  and  political  interference 
will  disappear  in  proportion  as  we  are  able  to  establish 
definite  scientific  and  engineering  standards  covering  dif- 
ferent municipal  activities. 

♦From  1914  report  of  M.  L.  Cooke,  Director  of  Public  Works, 
Philadelphia. 
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SYNOPSIS — Details  of  masonry  ivork  on  a  very 
large  concrete  dam.  Masonry  is  rubble  concrete, 
with  smooth  concrete  face.  Quarrying  methods 
and  grouting  of  cutoff  wall  described.  (Mixing 
and  placing  of  concrete  and  records  of  placing 
masonry  will  be  described  in  a  subsequent  article.) 

The  Elephant  Butte  Dam  is  being  constructed  by  the 
United  States  Eeclamation  Service  across  the  Rio  Grande 
at  a  point  about  12  mi.  west  of  Engle,  N.  M.  It  is  of 
cyclopean  concrete,  will  be  1200  ft.  long,  over  300  ft.  high, 
and  will  contain  in  excess  of  600,000  cu.yd.  of  masonry' 
It  will  impound  2,626,700  acre-feet  of  water  and  form 
a  lake  40  mi.  long  with  surface  area  of  40,080  acres. 

The  excavation  for  the  dam  was  sufficiently  advanced 
on  June  3,  1913,  to  permit  of  commencing  masonry  work 
on  that  date,  but  as  there  was  still  a  large  amount  of 
excavation  to  be  done,  only  one  cable  was  used  on  the 
masonry  for  some  time. 

The  character  of  the  foundation  was  such  that  it  was 
deemed  advisable  to  cover  it  with  masonry  as  soon  after 
exposure  as  possible;  this  was  due  to  the  stratification  of 
the  bedrock,  which  presented  a  sound  and  otherwise  ex- 
cellent appearance  when  first  uncovered,  but  the  great 
extremes  of  temperature  in  this  climate  would  gradually 
open  up  seams  that  were  at  first  imperceptible.  For 
this  reason  it  was  considered  expedient  to  carry  on 

"Previous  articles  on  the  Elephant  Butte  Dam  in  "Enei 
Taenr"lf    ^v?   "%re  as/°"°.w.s:  "Excavation  for  Foundation  " 
^eSV<£^^W8fi^  Plant'"  ^  6'  1914  =  "C°- 
Hon^erv^^^  United  States  Reclama- 


masonry  operations  coincident  with  the  excavation. 
V\  henever  an  area  was  prepared  sufficiently  large  to  make 
such  work  economical  it  was  quickly  covered  with  ma- 
sonry. Other  reasons  for  carrying  on  masonry  work 
before  the  entire  bottom  was  prepared  were  as  follows : 

A  large  amount  of  the  material  being  excavated  was 
sand  and  gravel  taken  from  outside  the  neat  lines  of  the 
dam.  This  was  drawn  to  the  outer  cables  by  drag  scrap- 
ers, picked  up  by  grab  buckets  on  these  cables,  trans- 
ported to  the  upper  railroad  and  carried  to  a  storage 
pile  for  future  use  as  concrete  aggregate.  This  method 
of  work  rendered  the  middle  cable  useless  for  excavation 
purposes,  but  it  was  used  to  advantage  in  transporting 
concrete  and  plums  to  the  dam  and  enabled  a  large 
amount  of  sand  and  gravel  to  be  used  direct  from  the 
excavation. 

Using  Construction  Cableways  foe  Masonry 
After  July  1  two  shifts  worked  continuously  on  ma- 
sonry, but  with  only  one  cable,  until  December,  when 
one  shift  was  transferred  to  excavation.  In  February, 
1914,  two  shifts,  but  with  only  one  cable,  were  used  on 
this  work,  and  on  "Mar.  1  masonry  work  became  the  main 
issue,  with  two  shifts  using  two,  and  sometimes  three, 
cables. 

As  will  be  seen  in  Fig.  2,  a  cutoff  trench  is  excavated 
at  the  heel  of  the  dam.  This  varies  somewhat  in  section, 
according  to  the  material  encountered,  but  averages  about 
10  ft.  wide  in  the  bottom  and  15  ft.  deep  below  the  re- 
mainder of  the  foundation.  The  bottom  of  this  trench  is 
in  excellent  sandstone,  but  to  make  sure  of  its  solidity 
a  number  of  test-holes  were  put  down  with  churn  drills 
to  a  depth  of  25  ft.  below  the  bottom  of  the  trench. 


PIG.  1. 


ELEPHANT  BUTTE  DAM  UNDER  CONSTRUCTION 
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Every  precaution  possible  was  taken  to  prevent  leakage 
beneath  the  dam  or  percolation  through  it;  but  in  ease 
such  leakage  or  percolation  did  take  place,  means  have 
been  provided  to  lead  the  resulting  water  harmlessly  away. 
The  specitications  called  for  a  row  of  holes  in  the  center 
of  cutoff  trench  10  ft.  apart,  parallel  with  the  axis  of  the 
dam,  to  be  drilled  to  a  depth  of  50  ft.  below  the  bottom 
of  the  trench,  and  grouted  under  high  pressure,  to  seal 
all  accessible  seams  and  prevent  percolation  under  the 
dam.   About  10  ft.  downstream  from  the  line  of  grouting 
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for  the  grouting  holes.  The  drainage  wells  were  carried 
up  in  similar  manner,  but  were  cast  with  collapsible  iron 
forms  12  in.  in  diameter.  When  the  concrete  around 
them  bad  set  sufficiently  to  allow  of  their  removal,  the 
forms  were  collapsed,  removed,  cleaned,  oiled  and  put 
back  into  place  for  further  work. 

Drilling  the  Grouting  Holes 

When  the  masonry  covering  was  considered  sufficient, 
or  at  a  convenient  time,  the  grouting  holes  were  drilled 
w  iili  a  Davis  Calyx  drill,  the  shot  bit  being  used.  The 
operation  of  the  machine  has  been  uniformly  successful. 
Cores  were  retained  from  every  fourth  hole  and  stored 
for  lul urc  reference.  This  machine  has  drilled  59  holes 
to  ;i  total  depth  of  3125  lin.ft.  As  the  concrete  was  placed 
rapidly  it  frequently  happened  that  the  drill  would  start 
from  75  to  10.0  ft.  above  the  hole;  but  this  did  not  make 
am  -real  difference,  except  thai  it  caused  more  tubing 
to  be  handled  than  would  otherwise  have  been  the  case. 
In  January,  1915,  a  well-drill  was  rigged  with  a  3-in. 
siring  of  tools  and  used  in  place  of  the  shot  drill.  While 
this  did  not  furnish  a  core,  it  gave  just  as  good  results 
and  al  from  one-third  to  one-half  the  cost.  With  this 
drill  34  grouting  holes  were  put  down  to  a  total  depth 
of  1845  lin.ft.    All  drilling  was  carried  on  in  three  shifts. 

The  drilling  of  these  holes  was  closely  followed  by  the 
grouting  machine.  This  was  a  No.  2  Canniff,  and  was 
operated  from  one  to  three  shifts,  depending  on  the  con- 
dition of  the  hole  or  the  urgency  of  the  case.  In  addition 
to  the  regular  grouting  holes  called  for  in  the  specifica- 
•onsiderable  other  grouting  was  done.  Wherever 


lions,  ( 
cracks  wen 
was  insertei 
covered  \\  ith  masonry  to  wit! 
often  until  it  was  convenient 


found  in  the  foundation,  2-m.  iron  pipe 
md  carried  up  until  the  rock  was  sufficiently 


-rai 
to 


4450 

4400 
4350 
4300 
4250 
4200 
4150 
4100 


. Contraction  Joints 


Crest  of  Dam,EI.^4l4 


Probable  Pock 


Balanced 
fa/ves 


^| 

Oa/lery 

^.Outlet  to 
Air  face  of  Dam 'frff/l' 


Penstocks 


I  the  pressure,  or  more 
rout  it.    The  grouting 

4450 

4400 


{ft* 


....  Profile  of  deepest  excavation, 
"not  taken  on  any  one  Line 


iff" 


4-550 

4300 

4250 

4200 

4150 

4100 


PIG.  2.    ELEVATION  AND  SECTION  OF  ELEPHANT  BUTTE  DAM,  UNITED  STATES  RECLAMATION  SERVICE 


holes  a  row  of  drainage  wells,  12  in.  in  diameter  and 
8  ft.  apart  throughout  the  entire  length  of  the  axis  of  the 
dam,  was  provided  for  in  the  masonry  to  extend  up- 
ward to  the  inspection  tunnel  located  slightly  above 
river  bed,  to  discharge  any  water  which  rises  to  that 
elevation  into  a  drainage  conduit  leading  to  the  down- 
stream face  of  the  dam.  The  wells  were  to  be  drilled  to  a 
diameter  of  6  in.  and  a  depth  of  45  ft.  below  the  base 
of  the  dam.  A  distance  of  5  ft.  downstream  from  this 
line  of  drainage  wells  a  similar  row  was  provided,  not 
extending  into  bedrock,  but  extending  from  the  base  of 
the  dam  to  the  inspection  tunnel.  These  wells  were  stag- 
gered with  reference  to  the  wells  in  the  upper  row. 

The  cutoff  trench  was  filled  with  1  :  6  concrete,  but 
before  filling,  seats  were  cut  in  the  bedrock  for  6-in.  iron 
pipes,  which  were  set  up  and  concreted  in  on  the  location 


consisted  of  83  regular  holes  along  cutoff  trench  and  93 
additional  holes  (see  Eig.  3). 

Neat  portland  cement  was  generally  used ;  but  when- 
ever a  water  test  indicated  that  the  hole  was  very  loose 
and  would  consequently  take  considerable  grout,  sand- 
cement  was  utilized.  The  176  holes  so  far  grouted  have 
taken  341  bbl.  of  portland  and  1250  bbl.  of  sand-cement. 
The  largest  quantity  of  cement  forced  into  one  hole  was 
85  bbl.  of  sand-cement. 

Holes  were  cleaned  before  grouting  by  forcing  a  stream 
of  water  through  them.  Seepage  tests  under  gravity 
and  pressure  heads  were  made  before  and  after  grouting. 
Seepage  before  grouting  varied  from  0.1  to  150  gal.  per 
hr.  under  gravity  and  from  3  to  192  gal.  per  hr.  under 
pressure  of  100  lb.  per  sq.in.  After  grouting,  an  average 
of  0.015  gal.  per  hr.  under  gravity  and  1.5  gal.  per  hr. 
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FIG.  3.    PLACING  GROUTING  PIPES  IN  THE  CUTOFF 
TRENCH  AT  THE  HEEL  OF  THE  DAM 

under  100  lb.  pressure  was  obtained.  Three  gallons  per 
hour  per  100  lb.  pressure  was  adopted  as  the  limit  ;  if  the 
seepage  was  in  excess  of  this,  grouting  was  continued  until 
this  limit  was  reached.  Three  densities  of  grout  were 
used— 1 :  7,  2:7  and  3 :  7  parts  of  cement  to  water,  by 
volume.  Operation  was  continuous  with  pressures  from 
gravity  to  100  lb. 

Drilling  Foundation-Drainage  Wells 
The  upstream  row  of  drainage  wells  was  drilled  with 
a  6-in.  well-drill  to  a  depth  of  about  45  ft.  below  the 
foundation.  To  date  1G5  of  these  holes  have  been  drilled 
to  a  total  depth  of  7580  lin.ft,  The  purpose  of  this  drill- 
ing was  to  intercept  any  percolation  beneath  the  dam  that 
might  not  have  been  cut  off  by  the  grouting,  also  to  pro- 
vide an  opportunity  in  case  percolation  was  considered 
too  great,  to  grout  this  additional  row  of  holes  or  as  many 
of  them  as  seemed  necessary.  As  previously  stated,  these 
holes  and  the  row  5  ft.  downstream  were  carried  up  in 
the  concrete  to  the  floor  of  the  inspection  gallery,  where 
any  seepage  water  present  was  discharged  into  gutters 
at  either  side  of  the  gallery  floor  and  conducted  to  the 
downstream  side  of  dam.  This  left  a  raised  walk  in  the 
center  of  the  gallery.  These  wells  are  continued  from 
the  roof  of  the  gallery  to  the  top  of  the  dam,  to  intercept 
and  carry  off  any  water  that  enters  the  dam. 

Tbe  effectiveness  of  the  grouting  operations  has  been 
clearly  demonstrated.  Careful  measurements  have  been 
kept  of  the  discharge  from  all  drainage  wells  and  the  per- 
colation around  the  abutments.  On  Aug.  13  this  amounted 
to  59  gal.  per  min.,  or  0.13  cu.fi  per  sec,  with  a  head 
of  100  ft. 

The  section  in  Fig.  2  shows  the  drainage  or  inspection 
gallery  and  the  relation  of  the  grouting  pipes  and  drain- 


age wells  to  it.  The  elevation  of  the  floor  of  the  gallery 
is  4218,  or  about  4  ft.  above  the  river  bed,  and  supposed 
to  be  at  all  times  above  water  level  in  the  river  below  the 
dam.  It  is  built  the  entire  length  of  the  dam,  rising  very 
slightly  in  grade  from  the  low  point  at  Station  7+30 
until  near  the  abutments,  where  it  is  carried  up  on  a 
10:8  slope. 

Completed  Drainage  Gallery  in  Dam 
In  order  to  make  the  gallery  more  accessible,  steps 
are  provided  on  the  slopes  wherever  steeper  than  10 :  1. 
The  steps  are  built  in  flights  of  about  25  ft.  in  height, 
with  a  landing;  on  a  10 :  1  slope,  from  5  ft.  to  10  ft.  in 
length,  according  to  the  topography  of  the  abutment.  At 
one  side  a  iy2-m.  pipe  handrail  is  provided.  Conduits 
for  electric  wires  were  built  in  the  concrete  about  1  in. 
above  the  roof  of  all  galleries,  with  openings  every  20  ft. 
for  lamps.  The  completed  galleries  and  tunnels,  of 
which  there  are  in  all  about  2500  lin.ft.,  are  well  lighted 
and  afford  exceptional  and  convenient  facilities  for 
examining  the  interior  of  the  dam  and  noting  the  percola- 
tion under  and  through  the  dam  with  the  varying  condi- 
tions of  temperature  and  head. 

It  was  intended  to  carry  the  drainage  gallery  from 
abutment  to  abutment,  but  near  Station  9+40  the  abut- 
ment was  so  precipitous  that  a  vertical  ladder  or  tunnel- 
ing would  have  been  necessary;  so  it  was  decided  to  end 
it  at  this  point  and  start  another  about  22  ft.  higher  to 
be  entered  by  one  of  the  galleries  provided  in  connection 
with  the  sluice-gate  operating  chambers.  The  drainage 
galleries  are  connected  for  drainage  purposes  by  a  12-in. 
opening  built  in  the  concrete. 


FIG.  4.    FIRST  STAGES  OF  ELEPHANT  BUTTE  MASONRY 
Smooth  surface  in  middle  section  left  unrougrhened  so  that 
derrick  pier  blocks  can  be  cast  thereon 
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To  increase  the  imperviousness  of  the  upstream  face 
special  precautions  are  being  taken.  The  portion  of  dam 
upstream  from  the  upper  row  of  drainage  wells  is  made 
of  a  richer  mix  than  the  remainder  of  the  dam.  This 
is  a  I  :  6  mix,  while  a  1  :  !>  mix  is  generally  used.  There 
is  no  sharply  defined  line  between  the  two  grades  of  con- 
crete; forms  are  not  used  to  separate  them,  but  they  are 
blended  together  in  a  distance  of  from  1  to  3  ft. 

Waterproofing  the  Upstream  Face 

To  discourage  further  the  entrance  of  water  into  the 
dam  the  upstream  face  is  being  coated  with  portland- 
eement  mortar  applied  with  a  cement-gun,    The  mortar 


face  sufficiently  to  cause  the  mortar  to  adhere  to  it.  The 
surface  is  then  thoroughly  moistened  from  a  hose  and 
immediately  followed  with  the  mortar.  This  is  put  on  in 
four  layers,  each  about  \,\  in.  in  thickness.  It  was  found 
that  a  thicker  coat  than  this,  applied  on  a  vertical  wall, 
without  reinforcement,  would,  on  account  of  its  weight, 
slough  off  before  setting;  but  by  applying  in  thin  coat- 
this  trouble  was  overcome.  The  layers  follow  each  other 
before  the  preceding  layer  has  attained  its  final  set,  and 
so  far  there  is  no  indication  of  a  parting  of  the  layers. 

Numerous  samples  taken  from  the  face  showed  perfect 
adhesion  to  the  concrete,  it  being  impossible  in  every 
case  to  break  mortar  from  the  concrete  at  the  line  of  con- 


FIG.  5.    DOWNSTREAM  FACE  OF  ELEPHANT  BUTTE  DAM  IN  AUGUST,  1915 

Water  surface  is  105  ft.  above  deepest  part  of  foundation;  walk  is  200  ft.  above  foundation;  completed  top  of  dam  will  be 

100  ft.  above  walk 


is  mixed  in  the  proportion  of  1  part  cement  to  2  parts 
sand  and  applied  in  a  layer  about  1  in.  thick.  Advantage 
is  taken  of  rising  water  in  the  reservoir  to  work  from 
rafts  specially  constructed  for  the  purpose.  There  are 
two  of  these,  each  9x13  ft.,  made  of  planking  on  a  frame- 
work laid  on  and  attached  to  10  oil  barrels.  One  raft 
contains  the  machine,  operator  and  helpers,  small  mixing 
box  and  a  few  sacks  of  cement  and  sand,  while  the  other 
is  loaded  with  cement  and  sand.  The  order  of  operation 
is  to  take  a  strip  about  10  ft,  high  and  the  length  of  the 
dam  at  water  level,  and  first  clean  it  thoroughly  with 
scrapers  and  wire  brushes.  It  is  then  gone  over  with  a 
sandblast,  using  coarse  sand,  passed  through  the  machine 
to  obtain  the  necessary  pressure.    This  roughens  the  sur- 


tact.  As  indicated  in  the  foregoing,  the  operation  of  the 
cement-gun  is  dependent  on  the  rise  of  water  in  the  reser- 
voir; consequently  its  operation  is  somewhat  intermittent. 
But  as  the  small  crew  employed  on  this  feature  has  other 
duties  that  can  he  worked  in  between,  this  is  not  objec- 
tionable, especially  as  it  enables  a  great  saving  to  be  made 
by  avoiding  the  necessity  of  scaffolding.  The  total  area 
covered  to  date  is  about  96,500  sq.ft.,  at  a  cost  of  8c. 
per  sq.ft.,  which  includes  all  charges. 

Operation  of  Quarries 
Three  sandstone  rock  quarries,  located  from  2000  to 
G000  ft.  from  the  dam,  are  in  use.    These  are  known 
locally  as  No.  1,  No.  2  and  No.  5.    First  quarry  1  was 
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developed,  but  was  so  disappointing  that  No.  2  was 
opened  up,  and  gave  much  better  results.  Later,  in 
order  to  get  more  working  face.  No.  5  was  developed, 
after  unsatisfactory  results  from  Nos.  3  and  4.  Quarry  2 
has  furnished  by  far  the  greater  amount  of  material.  It 
contains  streaks  of  shale,  which,  with  the  overburden  of 
unsuitable  material,  gives  from  15  to  20%  of  waste.  The 
face  as  now  developed  is  about  600  ft.  long  and  150  ft. 
high.  The  bulk  of  the  rock  taken  from  this  quarry  was 
loosened  by  shooting  holes  from  125  to  150  ft.  deep,  put 
down  with  a  6-in.  well-drill,  three  or  four  being  shot  at 
a  time.  The  largest  single  blast  was  in  October,  1914, 
when  four  holes,  loaded  with  39,575  lb.  of  powder,  were 
shot  at  once,  loosening  some  70,000  cu.vd.  of  rock. 

This  quarry  is  served  by  six  guv  derricks  and  a  double- 
track  standard-gage  railroad.  On  account  of  the  unsuit- 
able material  mixed  in  with  the  good  rock,  it  has  not  been 
feasible  to  use  steam  shovels  or  other  mechanical  means 
for  loading  crusher  rock.  Rock  for  the  crushers  is  broken 
by  hand,  the  larger  stones  unsuitable  for  plums  are  plug- 
holed  and  shot  and  loaded  into  skips,  which  are  emptied 
by  derricks  into  waiting  6-cu.yd.  dump  cars.  These  are 
then  drawn  in  trains  of  10  or  12  cars  by  16-ton  locomo- 
tives to  the  crushers,  dumped  and  returned  for  another 
load.  Plum  rock  is  loaded  on  flat  cars,  either  in  skips  or 
chain  slings,  for  transportation  to  the  dam  after  cleaning 
and  washing.  The  cleaning  and  washing  is  done  on  a 
special  side  track,  alongside  of  which  is  a  platform,  built 
to  the  height  of  the  cars,  and  equipped  with  water  and  air 
hose,  pneumatic  chipping  tools,  hammers,  and  numerous 
other  tools  necessary  for  this  work.  Quarries  1  and  5 
are  served  by  two  derricks  and  one  derrick  respectively, 
and  by  convenient  side  tracks. 

Blenoed-Cement  Plant 

With  the  exception  of  some  thin  reinforced  work  and 
around  water  outlets  that  will  discharge  under  high 
velocity,  all  concrete  is  made  with  sand-cement.  This 
is  made  on  the  work  by  blending  the  sandstone  from  the 
regular  quarries  with  portland  cement.  The  plant  is 
modern  and  well  suited  to  the  work.  It  consists  of  rock 
crusher,  drier,  ball  mill  and  four  tube  mills,  with  neces- 
sary conveyors,  elevators  and  storage  bins.  The  blend 
used  is  about  50%,  but  varies  slightly  from  day  to  day. 
The  product  has  a  fineness  of  !)()  to.  93%  passing  the 
No.  200  sieve.  Samples  from  the  concrete  used  were  at 
first  taken  daily,  but  are  now  taken  semiweekly.  A 
sufficient  number  are  taken  to  provide  for  the  following 
tests:  28  days,  3  months,  6  months,  1  yr.  and  2  vr.  A 
complete  laboratory  on  the  work  enables  these  tests  to  be 
consistently  carried  out,  and  the  results  so  far  obtained 
from  samples  taken  on  the  work  hear  out  the  previous 
laboratory  tests  that  for  massive  work  sand-cement  is  as 
satisfactory  from  the  standpoint  of  strength  and  perma- 
nency as  portland  cement,  and  in  many  cases  a  great  sav- 
ing can  be  effected  by  its  use.  The  plant  has  a  continuous 
'•apacity  of  L600  bbl.  of  sand-cement  in  a  three-shift  day 
of  24  hr. :  but  on  account  of  repairs,  changes,  etc..  from 
time  to  time  it.  has  never  been  run  steadily  on  a  three- 
shift  basis.  The  maximum  output  for  one  month  was 
m  February,  1915,  when  39,500  bid.  were  produced.  The 
operating  force  consists  of  a  chemical  expert,  who  has 
charge  of  the  entire  force  in  mill  and  laboratory.  In  the 
laboratory  he  is  assisted  by  a  shemist  and  a  cement  tester; 
m  the  mill  he  is  represented  by  a  general  foreman,  who 


has  charge  of  the  foremen,  millers,  weighers  and  general 
labor.  Including  the  general  foreman,  from  7  to  10  men 
are  required  each  shift. 

A  coal-shipping  plant  installed  at  Workington,  Eng- 
land, is  designed  specially  to  handle  the  coal  with  a  min- 
imum of  breakage.  The  machine  is  carried  by  a  tower 
traveling  on  a  track  120  ft.  long  near  the  edge  of  the  dock, 
the  rails  having  a  gage  of  33  ft.  In  the  rear  of  this 
track,  and  above  it,  is  a  track  for  the  drop-bottom  coal 
cars,  the  coal  being  discharged  between  the  rails  and 
delivered  to  a  hopper  on  the  end  of  a  conveyor  frame, 
which  extends  through  the  tower. 

The  conveyor  consists  of  a  traveling  belt  of  steel  plates 
4  ft.  wide,  running  at  about  120  ft.  per  nun.  The 


MACHINE  FOR  COALING  SHIPS,  WORKINGTON  HARBOR 


outer  end  of  the  conveyor  frame  is  adjustable,  having 
trunnion  hearings  in  the  front  of  the  tower,  so  that  it 
can  be  raised  or  lowered  to  clear  deck  fixtures  and  to 
give  the  coal  as  little  drop  as  possible.  The  conveyor 
and  the  propelling  machinery  are  driven  from  a  40-hp. 
engine. 

A  chute  on  the  end  of  the  conveyor  frame  delivers  the 
coal  to  a  Handcock  antibreaker.  This  is  a  vertical  tube 
suspended  from  a  boom  on  the  tower,  and  containing 
a  series  of  trays  attached  to  endless  chains.  The  weight 
of  the  coal  as  it  flows  into  the  tube  operates  this  vertical 
lowering  conveyor.  The  loaded  trays  descend,  free  the 
coal  at  the  bottom,  and  then  ascend  empty.  An  auto- 
matic brake  controls  the  speed. 

In  coaling  a  ship,  the  tube  is  lowered  till  its  open  end 
is  nearly  on  the  floor  of  the  hull,  and  as  the  coal  is  deliv- 
ered the  tube  is  gradually  raised,  keeping  its  end  level 
with  the  top  of  the  coal  pile,  so  that  the  coal  flows  out 
without  a  direct  drop.  This  machine  (described  in  The 
Engineer,  of  London,  July  2 )  is  designed  to  deliver  400 
tons  of  coal  per  hour,  but  can  work  at  the  rate  of  600 
tons  per  hour.  It  was  built  by  F.  Turnbull  &  Co.,  of 
Newcastle-on-Tyne,  to  the  designs  of  Cecil  "Walton,  Engi- 
neer for  the  Workington  Harbor  Board,  and  under  the 
direction  of  Bowen  Cooke,  Chief  Engineer  of  the  Lon- 
don &  Northwestern  Rv. 
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Fr©sSa©t  lirh  Small  Cr©@M 

By  A.  E.  Steere* 

Heavy  rainfall  in  the  Mohawk  Valley  and  western 
New  York  State  on  Aug.  22,  1915,  caused  considerable 
damage  to  small  culverts  and  highway  bridges  over  small 
streams.  One  of  the  storm  centers  developed  at  Hoffmans ; 
while  lasting  less  than  one  hour,  it  caused  the  local 
streams  to  discharge  unusual  volumes  of  water  for  small 
watersheds.  There  was  opportunity  to  get  a  fairly  close 
estimate  of  the  maximum  discharge  of  a  small  stream  en- 


FIG.  1.  CONCRETE  CULVERT  DAMAGED  BY  SETTLING 
OP  WALLS 


tering  the  Mohawk  from  the  north.  This  shows  a  phe- 
nomenal rate  of  flow  per  acre. 

The  stream  has  a  drainage  area  of  about  IVi  sq.mi. 
The  area  is  rectangular  in  plan  and  has  steep  slopes.  On 
that  account  the  run-off  from  the  full  area  was  delivered 
to  the  creek  along  its  course  at  about  the  same  time. 

The  creek  is  crossed  by  a  double-track  electric  rail- 
way line,  a  state  road,  and  the  New  York  Central  Kail- 
road  embankment  carrying  eight  tracks.  The  electric 
crossing  was  a  concrete  culvert  10  ft.  in  span,  the  em- 
bankment being  about  20  ft.  high  above  the  culvert. 
The  New  York  Central  crossing  was  a  culvert  of  even 
smaller  sectional  area.  At  both  culverts  the  water  was 
dammed  back  so  that  they  ran  full  under  a  head  of  12  ft. 
in  the  case  of  the  electric  crossing  and  more  in  the  case 
of  the  railway  crossing. 

The  experience  at  the  electric  culvert  was  the  more 
interesting.  The  foundation  for  the  side  walls  of  the 
structure  was  on  heavy  gravel,  the  bottom  being  the 
natural  stream  bed.  The  rush  of  water  through  this 
opening  with  the  head  of  water  caused  scour  to  such  an 
extent  that  the  walls  were  undermined  and  sank  two 
feet  af  a  point  about  30  ft.  from  the  point  of  entrance. 
The  spandrel  walls  at  either  end  were  broken  at  the  cen- 

*Resident  Engineer,  Mohawk  Uiver  District,  New  York 
Barge  Canal;  Mark  Building-,  Amsterdam,  N.  Y. 


ter  of  the  arch  and  separated  from  the  barrel  of  the 
culvert  along  a  transverse  construction  joint.  The  arch 
of  the  culvert  for  a  distance  of  about  45  ft.,  where  the 
greatest  settlement  occurred,  is  cracked  laterally  and 
transversely  in  many  directions,  while  the  edges  of  these 
lines  of  fracture  have  spalled  considerably,  indicating  that 
the  arch  is  under  serious  strain.  A  section  of  the  side 
wall  approximately  15  ft.  long  separated  about  4  in. 
along  a  horizontal  joint  from  the  arch  ring. 

As  this  arch  settled  during  the  process  of  undermining, 
the  water  followed  more  readily  through  the  soft  mate- 
rial along  the  barrel  of  the  culvert,  causing  the  earth 


FIG.  2.  OLD  CULVERT  PARTLY  WASHED  OUT  WHEN 
FLOWING  UNDER  LARGE  HEAD 


fill  on  the  lower  end  of  the  culvert  to  flow  through 
the  large  opening  in  the  arch  near  the  spandrel  wall. 
The  electric-railroad  tracks  showed  a  distinct  sag,  but 
were  subsequently  brought  to  grade  by  additional  mate- 
rial, so  that  traffic  could  be  resumed. 

The  cause  of  the  failure  was  the  undermining  of  the 
arch  walls,  caused  by  the  absence  of  a  concrete  or  masonry 
invert  between  the  side  walls.  As  an  additional  pre- 
caution where  culverts  may  be  subject  to  water  pressure, 
an  inexpensive  cut-off  wall  should  be  placed  around  the 
arch  ring  within  the  limits  of  the  embankment. 

The  culvert  at  the  New  York  Central  crossing  was  an 
old  one  which  had  been  extended  at  different  times,  the 
last  extension  being  of  concrete,  while  the  former  con- 
struction was  of  the  stone-arch  type.  The  greater  portion 
of  this  structure  was  washed  out. 

The  embankment  under  the  four  main  tracks  and  the 
crossover  for  traffic  going  to  the  West  Shore  tracks  was 
washed  away,  leaving  the  rails  and  ties  suspended  across 
the  gap.  Track  watchmen  were  on  hand,  which  pre- 
vented accident.  The  railroad  forces  were  on  the  site 
promptly  with  piledrivers,  wrecking  cranes  and  many  cars 
of  in'les  and  heavy  timbers  making  repairs  (see  Fig.  2). 

An  estimate  of  the  maximum  discharge  of  this  creek, 
from  observations  taken  after  the  storm  subsided,  would 
indicate  an  approximate  flow  of  1,500  cu.ft.  per  sec.  As 
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stated,  the  watershed  covers  about  800  acres.  One  of 
the  old  formulas  used  in  designing  small  culverts  is 

Area  of  opening  =  c  X  drainage  area  in  acres 
where  c  is  assumed  to  vary  from  1  to  4,  according  to 
the  slope  conditions  of  the  drainage  area.    By  this  for- 
mula the  culvert  was  much  too  small. 

Soafl^BesyFaimgi  Test  witlb 

The  Detroit-Superior  viaduct,  Cleveland,  has  most  of  its 
piers  founded  on  piles  driven  in  hard  clay.  Driving  these 
pilps  was  very  difficult,  and  in  redesigning  the  east  abut- 


FIG.  1.    SOIL-BEARING  TEST  AT  LOAD  OF  8  TONS 
PER  SQ.FT. 
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ment  and  one  pier  the  engineers  believed  that  the  founda- 
tion piles  should  be  eliminated.  To  verify  this  opinion  a 
bearing  pressure  test  of  the  soil  was  made,  as  shown  by  the 
view  in  Pig.  1. 

The  test  was  carried  up  to  a  loading  of  1.3%  tons  per 
sq.ft.,  at  which  the  settlement  was  about  two  inches.  The 
settlement  readings  were  very  slight  up  to  a  load  of  8  tons 

per  sq.ft.,  which  may 
be  e  o  n  s  i  d  e  r  e  d  the 
equivalent  of  a  yield 
point,  and  was  so  in- 
terpreted.    The  rela- 
tion    between  settle- 
ment    and     load  is 
shown  by  curve  in  Fig. 
;'>.    Bach  load  was  left 
on  tor  a  certain  length 
of  time   before  morn 
load  was  added,  and  al 
most  of  the  loads  set- 
tlement   occurred  in 
this    waiting  period. 
Separate  settlement- 
time  curves  for  these 
intervals  are  shown  in 
Pig.   4.    The  curves 
were  plotted  by  A.  W. 
Zesiger,  bridge  engi- 
neer, Cuyahoga  Coun- 
ty, who  is  in  charge 
of  the  viaduct  work. 
The  testing  arrange- 
ment,  shown   by  the 
sketch    Fig.  2,  is  in- 
teresting in  the  use  of 
a  confined  plunger.  A 
base-block  2  ft.  square, 
set  on  the  bottom  of 
a  square  sheeted  pit 


Perched 
wffi  (7ay...  ^a^L^ty/a.  ' 
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FIG.  2.    SKETCH  OF  RIG  FOR 
SOIL- BEARING  TEST 


Increase  of  Settlement  with  Load 


Fig. 


FIGS.  3  AND  4.    ANALYSIS  OF  SOIL-BEARING  TEST  AT 


about  I  ft.  on  a  side,  is  surrounded  by  a  6x12  curb  fast 
ened  to  the  sheeting  by  a  nailing  strip.    Clay  packing 
is  put.  between  the  sheeting  and  the  back  of  the  curb 

to  prevent  the  rising 
up  of  the  bottom  soil 
in  this  space.  The 
clearance  between 
curb  and  plunger  is  y4 
in.,  the  inside  size  of 
the  opening  of  the 
curb  being  y2  in. 
larger  than  the  plung- 
er. The  effect  of  this 
arrangement  seems  to 
have  been  complete 
prevention  of  any  ris- 
ing-up  of  the  soil,  so 
that  the  full  bearing 
power  of  a  buried 
foundation  was  pre- 
sumably realized.  The 
clay  subsoil  found  at 
the  site  is  particularly 
liable  to  lateral  flow 
and  heaving  up  at  un- 
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loaded  points  under  the  influence  of  a  concentrated  load, 
so  that  the  precaution  was  particularly  necessary  in  this 
case. 

Load  Test  Under  Eiver  Piers 

The  river  piers  of  the  same  viaduct  were  founded  by 
concreting  under  water  direct  on  the  clay  bottom  of  an 
excavation  inside  a  coffer-dam  without  piles.  To  verify 
their  bearing  capacity  a  load  test  of  the  bottom  soil  was 
made  after  a  16-ft.  depth  of  the  pier  substructure  con- 
crete had  been  placed.  A  well  36  in.  in  diameter  was 
cored  in  the  concrete,  and  a  34-in.  diameter  plunger  was 
set  on  the  bottom  soil  in  this  hole.  A  load  of  10  tons 
per  sq.ft.  on  this  plunger  produced  a  settlement  of  0.21 
ft.  The  foundation  was  approved  on  the  strength  of 
this  test. 

M©w  Sewes3  Ilir&lets  s\t  St.  IL®tmis 

By  S.  Chiwis* 
The  Division  of  Sewer  Design  of  the  Engineering  De- 
partment of  St.  Louis  has  recently  made  some  important 
changes  in  its  standard  types  of  street  inlets  and  in  its 
policy  of  trapping  them. 

Heretofore  all  inlets  connected  directly  to  the  sewers 
have  been  built  with  catchbasins  and  have  been  trapped 

♦Office  Engineer  of  Design,  Sewers  and  Paving,  Board  of 
Public  Service,  St.  Louis,  Mo. 


Untrapped  Trapped 

PIG.  1.     OLD  SEWER  INLETS 


PIG.  2.    EXTERIOR  VIEW  OP  OLD  SEWER  INLET 


as  shown  in  Fig.  1.  This  type  (see  also  the  view,  Pig.  2) 
has  been  rather  expensive  on  account  of  the  massive 
brick  neck  and  heavy  stone.  The  corbels  at  either  side 
of  the  opening,  which  were  primarily  intended  to  sup- 
port the  two  front  corners  of  the  stone,  are  complicated 
by  the  necessity  of  molding  into  their  upper  surface  in- 
serts to  admit  the  bar.  The  sill,  which  should  be  shaped 
to  allow  the  water  to  drop  suddenly  and  surely  from 
the  gutter  into  the  inlet,  has  not  accomplished  this  end. 
having  a  broad  flat  upper  surface  laid  horizontally. 

The  result  of  the  last-mentioned  defects  has  been  that 
a  large  amount  of  the  water  for  which  the  sidehill  oi 
lateral  sewers  have  been  computed  has  rushed  past  the 
inlets  it  should  have  entered,  and  gorged  those  at  the 
foot  of  the  grade. 

The  difficulty  has  been  met  partly  by  a  redesign  of 
the  inlet  itself  with  a  slightly  greater  length  of  steeply 
inclined  spillway  and  partly  by  closer  coordination  be- 


Urrtrapped  Trapped 


FIG.  3.     NEW  SEWER  INLET 

tween  the  sewer  and  street  paving  divisions  in  the  matter 
of  gutter  depressions  at  the  inlet  face.  In  addition,  the 
more  sparing  use  of  traps  and  catchbasins  makes  pos- 
sible the  placing  of  a  greater  number  of  inlets  at  a  lower 
cost  per  unit. 

Fig.  3  shows  the  details  for  both  the  trapped  and  un- 
trapped types  of  the  new  design.  The  use  of  the  trapped 
type  with  catchbasin  is  contemplated  on  inlets  connected 
to  sewers  of  flat  grade  where,  on  account  of  the  sluggish 
flow,  septic  action  will  have  a  chance  to  begin,  and  on 
inlets  draining  telford  streets  on  grades  steep  enough  to 
allow  the  gravel  to  wash  into  the  gutters.  This  latter 
case  could  of  course  be  met  by  the  use  of  the  catch- 
basin  alone,  but  the  standard  trapped  inlet  is  used  to 
avoid  a  multiplicity  of  types.  All  inlets  not  falling  into 
the  two  categories  mentioned  will  be  untrapped. 

With  regard  to  the  stone  or  cap,  the  old  St.  Louis 
practice  called  for  hewn  limestone  of  a  thickness  of  8  in. 
With  the  advent  of  concrete  this  thickness  was  retained, 
no  reinforcing  being  used :  but  the  natural  eagerness  of 
contractors  to  push  their  work  led  to  a  great  number 
of  breakages  caused  by  loading  and  unloading  these 
stones  when  comparatively  green. 

The  new  cap  design  saves  45%  in  weight  (067  lb. 
complete,  compared  with  1,740  lb.)  while  adding  mate- 
rially to  the  strength  under  live-loading.    This  strength 
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makes  unnecessary  the  use  of  corbels  to  support  the  over- 
hanging corners,  and  the  absence  of  corbels  allows  a 
greater  length  of  spillway  witli  a  smaller  stone,  the  new 
dimensions  being  4x4%  ft.,  while  the  old  were  4x5  ft. 

G©s£  ©if  M©ft©ir°  T^mcM,  KEsvuaMiag 
©epeimdls  ©im  C©imcdlMI©ias 

Engineering  News  of  Sept.  16,  1915,  published  an  ar- 
ticle by  D.  P.  N.  Little  in  which  he  described  how  a 
motor  truck  and  trailer  hauled  two  11-ton  girders  61  ft. 
10  in.  long  a  distance  of  24  mi.  from  the  Los  Angeles 
shops  of  the  Union  Iron  Works.  He  compared  the  cost 
of  transportation  of  these  two  girders  with  the  costs  sub- 
mitted in  my  article  on  "Motor  Trucks  for  Heavy  Struc- 
tural Steel"  for  the  Jerome  Ave.  elevated  railway  struc- 
ture in  New  York  City,  Engineering  News,  July  22, 
p.  174.  Mr.  Little  succeeded  in  cutting  Ids  costs  of 
hauling  these  girders  to  approximately  one-half  the  cost 
of  those  hauled  on  Jerome  Ave.  I  think  it  is  only  just 
to  explain  the  differences  in  the  costs  of  the  two  pieces 
of  work. 

The  average  length  of  haul  on  the  Jerome  Ave.  section 
is  two  miles,  a  greater  part  through  unpaved  streets 
with  barely  room  for  a  truck,  to  pass  between  the  stor- 
age piles  of  girders,  which  compelled  slow  and  careful 
operation.  In  a  10-hr.  day  these  trucks  are  in  actual 
operation  only  half  of  the  time ;  the  other  5  hr.  is  con- 
sumed in  loading  and  unloading,  the  unloading  being 
done  by  hand.  It  is  obvious  that  the  trucks  are  making 
only  half  the  ton-mileage  in  a  10-hr.  day  that  they  would 
make  if  they  were  in  continuous  operation,  as  in  Mr. 
Little's  case,  where  the  distance  between  the  shops  and 
the  girders'  destination  was  24  mi.  "over  thoroughly  im- 
proved oil-macadam  roads." 

Again,  the  assumption  of  $20  per  day  per  truck  is 
liberal,  but  by  no  means  in  excess  of  the  actual  cost  of 
maintenance,  which  runs  high  on  account  of  the  wear 
and  tear  on  motor  cars  that  have  hauled  as  high  as  25 
tons  on  a  load.  The  costs  submitted  by  me  have  run 
over  a  period  of  nine  months,  during  the  most  inclement 
months  of  the  year,  as  compared  to  Mr.  Little's  assump- 
tions for  depreciation  of  motor  cars  and  trailers,  derived 
from  a  service  period  of  two  or  three  days. — William 
Collins,  Jr.,  Inspector  for  Public  Service  Commission, 
New  York  City. 

Wi 

Aim  UEadHeffiPSittedl  C©!^:?^^©^  t© 

St©©l  C©imsts3Mctl©ia 

By  R.  Fleming* 

The  history  of  bridge  and  building  failures  is  mostly 
a  story  of  faulty  details.  Seldom  has  a  structure  given 
way  for  lack  of  strength  in  the  main  members.  But 
eccentric  rivet  connections  bringing  about  large  bending 
moments,  connections  that  induce  secondary  stresses,  in- 
sufficient lacing  of  compression  members,  have  all  invited 
disaster.  In  the  final  analysis  the  cause  of  failure  has 
been  that  the  importance  of  the  detailer's  work  was  under- 
rated. The  recent  failure  of  the  Panama  crane  "Ajax" 
might  have  been  averted  if  there  had  been  more  knowl- 
edge shown  in  the  detailing  of  a  large  compression 
member. 

•American  Bridge  Co.,  30  Church  St.,  New  York  City. 


The  draftsman  often  does  not  realize  that  Ins  opportu- 
nities are  of  enough  importance  to  call  forth  his  best 
energies  and  the  use  of  all  the  knowledge  he  may  possess. 
The  graduate  from  a  technical  school  is  apt  to  regard  the 
time  spent  in  the  drafting  room  merely  as  a  stepping  stone 
to  something  else.  He  does  not  think  it  worth  while  to 
make  the  occupation  permanent.  The  highly  standardized 
systems  in  use  in  the  drafting  rooms  of  the  large  struc- 
tural-engineering offices  prescribe  so  much  that  he  thinks 
there  is  no  call  for  initiative  on  his  part.  The  practice 
of  some  firms  of  drawing  their  supply  of  draftsmen  from 
evening  and  trade  schools  or  from  an  apprentice  system 
tends  to  lessen  the  value  of  a  knowledge  of  mechanics 
and  the  laws  of  stresses. 

Money  Can  Be  Saved  by  a  Detaileii 
Aside  from  averting  failure,  the  draftsman  can  do 
much  in  lessening  the  cost  of  shopwork.  Countersunk 
rivets  are  expensive,  yet  how  often  the  base  of  a  column 
is  filled  with  them  when  half  the  number  would  answer. 
The  writer  once  made  designs  and  estimates  for  a  series 
of  roof  trusses  to  be  used  as  standards.  About  the  time 
they  were  finished  it  was  found  that  a  truss  detailed  in 
the  drafting  room  weighed  less  than  the  standard  truss 
of  the  same  span,  loading  and  main  members.  The  dra  I  ts- 
man,  by  an  ingenious  arrangement  of  field  splices  and  a 
careful  study  of  details,  had  effected  a  saving  of  at  least 
$200  on  the  estimated  cost  of  the  roof.  A  careful  scrutiny 
of  his  work  showed  no  lack  of  strength  or  nonconformity 
to  rules  or  instructions.  Of  course  he  could  have  made 
no  such  saving  on  every  roof.  It  would  not  have  been 
made  on  the  roof  in  question  if  the  span  had  been  2  ft. 
more  or  3  ft.  less. 

Structures  are  sometimes  detailed  with  but  little  re- 
gard to  transportation,  making  freight  rates  excessively 
high  because  of  space  occupied.  This  is  particularly  true 
of  export  work.  The  cost  of  field  riveting  and  the  rates 
for  transportation  should  be  carefully  compared  and 
studied. 

A  Thousand  Dollars  Lost  in  Erection 
Another  opportunity  of  the  detailer  is  to  bring  about 
ease  of  erection,  thus  saving  field  costs.  One  large  struc- 
tural firm  makes  a  specialty  of  a  final  examination  of 
all  working  drawings  in  order  to  eliminate  every  possible 
field  rivet.  The  erector  of  an  office  building  in  Philadel- 
phia was  put  to  an  expense  of  $1,200  for  cutting  out  and 
replacing  rivets  in  columns.  The  columns  were  made  of 
8-  and  10-in.  web  plates,  four  angles  and  two  cover  plates. 
Without  giving  the  subject  much  thought  or  making  in- 
quiries, the  detailer  assumed  that  the  erector  could  spread 
the  columns  and  drop  the  connecting  girders  between 
them.  At  the  site  this  proved  so  difficult  that  it  was  found 
cheaper  to  cut  out  rivets,  swing  in  the  girders,  and  then 
drive  new  rivets.  If  the  connections  had  been  proper!  v 
detailed,  $900  of  the  $1,200  could  have  been  saved.  In- 
sufficient clearances  are  also  fruitful  causes  of  trouble  and 
expense.  These  can  usually  be  avoided  by  previous  study 
in  the  drafting  room. 

The  remedy  for  poor  and  expensive  detailing  lies  partly 
with  the  draftsman  and  partly  with  the  firm  that  employs 
him.  Greater  inducements  should  be  held  out  by  firms 
than  are  offered  at  present.  The  ideal  draftsman  is  a 
designer — a  designer  of  details.1    Estimating  his  value 

1"The  Designing  of  Details,"  "Engineering  and  Contract- 
ing," Feb.  10,  1915. 
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from  the  cost  per  sheet  of  his  drawings  or  the  cost  per  ton 
of  material  detailed  may  be  misleading.  A  few  years  ago 
the  contract  for  a  complicated  steel  structure  in  the  Penn- 
sylvania coal  regions  was  awarded  to  a  firm  of  limited 
experience  that  had  considerably  underbid  all  competi- 
tors. One  cause  for  the  low  bid  was  that  the  assumed 
cost  of  drawings  was  about  half  that  of  other  bidders. 
However,  by  hiring  students  at  nominal  wages  from  a 
near-by  technical  institution,  the  firm  succeeded  in  hav- 
ing the  drawings  made  within  the  estimated  cost.  But 
the  cost  of  erection !  Every  dollar  saved  in  the  drafting 
room  cost  two  in  the  field. 

What  is  usually  considered  the  designing  of  a  structure 
may  be  comparatively  easy,  but  the  detailing  may  be  dif- 
ficult. The  rewards  for  good  detailing  should  be  com- 
mensurate with  the  service  rendered.  This  does  not  mean 
that  the  designer  should  receive  less  salary,  but  that  the 
detailer  should  receive  more.  And  as  previously  men- 
tioned, he  should  be  a  designer  of  details  and  recognized 
as  such. 

Testing  ILas»g©  Wmt®r  Metere 

A  new  equipment  for  testing  water  meters  of  3-,  4-  and 
5-in.  sizes  was  installed  a1  the  testing  laboratory  of  the 
St.  Louis,  Mo.,  water-works  in  1914.  The  special  features 
of  this  equipment  arc  an  air  cushion  for  water  hammer,  a 
quick-opening  valve,  a  sliding  joint  to  accommodate 
meters  of  various  lengths,  clamps  instead  of  holts  for 
holding  the  meters  between  the  flanges  of  the  machine, 
pressure  gages  at  inlet  and  out  lei  ends  of  the  meter,  vari- 
ous sizes  of  orifices,  and  an  overhead  trolley. 

All  fittings,  except  where'  otherwise  specified,  are 
wrought  iron;  the  air  cushion  is  a  section  of  12-in.  cast- 
iron  pipe  about  4  ft.  long:  the  50-cu.ft.  measuring  tank 
is  a  12-ft.  section  of  30-in.  cast-iron  pipe  set  on  a  concrete 


PIG.  t.    VIEW  OF  ST.  LOUIS  TESTING  PI 
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base.  There  is  a  drain  from  the  dished 
concrete  foundation  under  the  meter 
connection  to  the  sewer. 

The  ends  of  the  6-in.  wrougbt-iron 
pipe  to  which  the  flanges  of  the  meter 
connection  are  attached  are  held  on 
their  concrete  piers  by  wrougbt-iron 
bands  riveted  to  i/2x2l/2-in.  iron  straps 
bent  to  conform  to  the  outline  of  the 
pier  and  bedded  in  the  concrete.  The  concrete 
foundation  under  the  testing  pit  is  reinforced 
with  four  y2-in.  round  bars,  as  shown  in  Fig.  1. 

The  illustration,  Fig.  2,  shows  the  lever  for 
moving  the  sliding  connection  in  or  out  and  also 
two  of  the  clamps  for  fastening  on  the  meters. 

The  Water  Commissioner  of  St.  Louis,  Mo., 
is  Edward  E.  Wall,  to  whom  credit  is  due  for 
the  drawings  and  information  given. 
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Drain  to  Sewer  jo 
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The  costly  two-mile  racetrack  for  automobiles  at  Sheeps- 
head  Bay,  N.  Y.,  nearly  completed,  has  a  grandstand  rank- 
ing among  the  grandest  in  the  world.  It  is  1,200  ft. 
long  by  110  ft.  deep  in  plan,  has  two  seat-banks  and  in 
front  of  the  lower  one  a  four-tier  line  of  boxes,  and  con- 
tains some  2,700  tons  of  steel.  The  boxes  are  framed  in 
wood.  The  two  views  herewith,  showing  the  framework 
during  erection,  exhibit  the  arrangement  clearly. 

Fore-and-aft  bents  of  six  columns  carry  the  trusses  of 
the  seat-banks  and  roof.  The  bents  are  spaced  16  ft.  4  in. 
apart,  but  the  front  line  of  columns  under  the  balcony 


and-aft  I-beam  joists,  which  divide  the  bays  of  the  frame 
into  three  spaces.  The  stepping  is  built  up  of  2x6  studs 
supporting  risers  and  treads  (or  seats),  all  built  up  on 
spiking  strips  bolted  on  top  of  the  I-beam  joists.  The 
seat  proportions  are  10i/2-in.  rise  to  32-in.  tread  in  the 
main  bank,  and  16%-in.  rise  to  32-in.  tread  in  the  bal- 
cony, or  slope-ratios  of  about  1  :  3  and  1 :  2  respectively. 
The  roof  consists  of  asbestos  shingles  on  sheathing  on 
wooden  purlins,  with  wooden  outlookers  to  carry  the  eaves. 

The  height  from  ground  to  top  of  main  seat-bank  is  35 
ft.,  to  top  of  balcony  65  ft.,  and  to  peak  of  roof  84  ft. 
This  required  using  a  boom  spliced  out  to  90  ft.  long, 
on  the  derrick  traveler  (see  views)  which  erected  the  main 
members  of  the  framing.    This  traveler  was  carried  by 


GRANDSTAND  STEEL  PARTLY  ERECTED;   DERRICK  IN  FOREGROUND 


is  spaced  49  ft.  (that  is,  there  is  a  column  at  every  third 
bent  only)  to  reduce  the  obstruction  of  view  from  the  up- 
per half  of  the  main  seat-bank.  Longitudinal  bracing  be- 
tween bents  occurs  in  alternate  bays  of  the  three  main 
column  lines,  and  in  every  fourth  bay  of  the  other  three 
lines.  The  fore-and-aft  bracing  consists  of  portal  trusses 
under  the  seat-banks.    Field-connections  are  riveted. 

The  five  bays  of  the  bent  are  17  ft.  5  in.  to  21  ft.  6 
m.  long,  giving  a  depth  of  93  ft.  for  the  main  part  of  the 
etand.  Back  of  this  is  a  three-story  extension  one  bay 
in  depth,  containing  longitudinal  corridors  and  toilet- 
rooms. 

The  steelwork  is  of  normal  design  and  detailing 
throughout.    The  seat-bank  stepping  is  carried  by  fore- 


four  two-wheel  trucks  running  on  a  two-rail  track  laid 
longitudinal  to  the  grandstand  near  the  middle  of  the 
depth.    It  could  reach  all  parts  of  the  bent. 

Blaine  H.  Miller,  Chief  Engineer  of  the  Sheepshead  Bay 
Speedway  Corporation,  was  in  charge  of  design  and  con- 
struction. The  Lackawanna  Steel  Co.  furnished  the 
steel,  and  the  Lackawanna  Bridge  Co.  erected  it,  Erection 
began  June  5,  and  by  Sept.  17  the  steelwork  had  received 
its  final  coat  of  paint. 

Although  in  an  outlying  district,  the  racetrack  is  with- 
in the  city  limits,  and  the  New  York  Building  Code 
governed.  Plans  were  approved  by  the  Bureau  of  Build- 
ings of  the  Borough  of  Brooklyn,  which  required  the 
seating  banks  to  be  designed  for  75  lb.  per  sq.ft. 
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Hatch  Mixers  To  Be  Rated  By  Mixed  Batch — Some  mixer 
manufacturers  rate  their  machines  by  their  capacity  in  mixed 
concrete,  while  others  rate  them  by  their  capacity  in  loose 
unmixed  material,  although  it  is  a  well-known  fact  that 
a  mixer  having  a  batch  capacity  of  8  to  9  cu.ft.  of  unmixed 
sand,  stone  and  cement  will  hold  only  about  6  cu.ft.  of  mixed 
concrete  per  batch.  The  National  Association  of  Mixer  Manu- 
facturers at  its  August  meeting  took  steps  toward  remedying 
this  difficulty  by  adopting  a  resolution  providing  for  the 
uniform  rating  of  batch  mixers.  This  resolution  provides 
that  the  members  of  the  association  in  future  catalogs  and 
circulars  shall  specify  the  capacity  of  their  mixers  as  "size 
of  wet  mixed  batch,"  and  not  otherwise.  The  dry  unmixed 
capacity  of  "a  mixer,  says  the  association,  may  be  approxi- 
mated at  iy2  times  the  wet  mixed  batch,  assuming  the  use 
of  cement,  sand  and  1%-in.  crushed  stone,  with  1%  gal.  of 
water  per  cubic  foot  of  mixed  concrete.  The  members  of  the 
association  further  agreed  not  to  use  the  dry-batch  rating 
in  their  correspondence,  advertising,  etc.,  unless  the  standard 
wet-batch  rating  was  used  also  and  with  equal  prominence.— 
From  H.  E.  Smith,  Secretary,  National  Association  Of  Mixer 
Aianufe.cturers,  1125  32nd  St.,  Milwaukee.  Wis. 

Highway  Signs  Made  ot  Old  Saws— A  unique  sign  for 
,, .in  king  the  various  highways  has  been  devised  by  Arthur 
P  Denton,  of  Seattle,  Engineer  of  King  County,  Wash.  Dis- 
carded shingle  saws  have  been  purchased,  the  rust  removed 
and  the  steel  disk  painted  as  shown  in  accompanying  sketch. 
The  saws  can  be  purchased  in  bales  for  practically  the  price 
of  crating  and  taking  them  away  from  the  mills,  and  as 
this  is  particularly  a  lumber  country,  the  signs  are  peculiarly 


and  loaded  the  wheelbarrows;  one  handled  the  hoist;  one 
wheeled  the  barrows  to  and  from  the  hoist,  attached  and  de- 
tached the  sling  and  held  a  tag  line  to  steady  the  barrow 
and  keep  it  clear  of  the  building  in  raising  and  lowering; 
the  fourth  man  was  on  the  upper  floor  to  swing  in  the  loaded 
barrow  on  the  landing  platform,  unhitch  the  sling,  wheel  the 
barrows  on  the  floor  and  attach  the  sling  to  the  empty 
barrows. 

A  Large  Shop  for  plate  and  angle  work,  under  construc- 
tion by  the  Aberthaw  Construction  Co.  for  the  Fore  River 
Shipbuilding  Corporation  at  Quincy,  Mass.,  will  be  188x769  ft. 
Its  steel  columns  are  composed  of  unusually  large  rolled 
sections,  some  of  them  30-in.  200-lb.  I-beams.  The  crane 
girders  along  each  side  of  the  center  row  of  columns,  as  well 
as  those  along  the  walls  of  the  building,  are  all  2S-in.  150-lb 
I-beams.  The  crane  rails  are  about  2S  ft.  above  the  floor, 
while  the  first  story  reaches  a  total  height  of  some  44  ft. 
The  building  is  roofed  with  plank  covered  with  tar  and  gravel. 
The  sides  are  largely  of  glass  in  steel  mesh,  with  pilasters 
of  brick.  There  is  one  very  high  story  for  handling  plates 
and  angles  for  shipyard  work.  A  partial  second  story  above 
this  includes  the  mold  loft,  60r.x92  ft.,  and  the  sheet-metal 
shop,  164x92  ft— S.  G.  Koon,  Boston,  Mass. 

Using  a  Pneumatic-Hammer  Drill  Under  Water  is  de- 
scribed by  Charles  A.  Fritz,  who  during  the  summer  and  fall 
of  1914  was  engineer  in  charge  of  the  construction  of  a 
sewer  outfall  at  Manchester,  Mass.  The  outfall  extended  2 
mi.  into  tidal  waters  ranging  in  depth  below  mean  low  water 
from  zero  to  40  ft.  At  a  depth  of  about  16  ft.  two 
small  ledges  were  encountered  in  the  trench.  The  con- 
tractor (the  T.  A.  Scott  Co.,  New  London,  Conn.)  had  a  tim- 
ber crib,  which  was  to  be  used  to  support  a  steam  drill  on 
a  tripod.  Mr.  Fritz  suggested  the  use  of  a  "Jackhamer" 
pneumatic-hammer  drill,  which  was  successfully  tried.  Tin- 
only  drawback  to  this  use  of  the  drill  was  that  the  exhaust 
annoyed  the  divers,  but  this  was  easily  remedied  by  bring- 
ing the  exhaust  to  the  surface  by  the  use  of  a  common  garden 
hose. 

Reducing  Square  Feet  to  Acres — Mr.  Andrews'  short  cut  in 
computing  acreage  ("Engineering  News,"  Sept.  9,  1915,  p.  512) 
involves  two  multiplications.    Try  this: 

Square  feet  multiplied  by  O.0OOU23,  minus  0.02  for  each 
figure  in  the  result  in  all  ordinary  cases;  or,  where  accuracy 
within  0.001  is  essential,  subtract  0.019  instead  of  0.02  for 
each  figure  or  integer.— C.  M.  Lawrence,  County  Surveyor, 
Hughes  County,  Holdenville,  Okla. 

Cement  Water-Meter  Boxes  of  two  types  now  being  used 
by  the  City  of  Pasadena,  Calif.,  are  shown  by  the  accompany- 
ing views.  The  smaller  of  the  boxes  shown  (Fig.  1)  is  about 
10x18  in.  in  plan  and  14  in.  deep  and  its  walls  tire  about  1U  in. 
thick.    The  round  cement  lid. is  lifted  by  a  piece  of  heavy  cord. 


HIGHWAY   SPIN   MADE  OF  OLD  SHINGLE  SAW 

appropriate.  To  protect  the  signs  from  mutilation  at  the 
hands  of  hunters,  and  as  targets  tor  the  rocks  of  small  boys, 
the  Board  of  King  County  Commissioners  has  had  posted 
warning  notice  that  a  term  in  jail  would  result  from  th 
mutilation  of  any  county  property,  and  teachers  in  the  various 
public  schools  have  been  instructed  to  warn  their  small 
charges.  Several  hundred  signs  have  been  erected  and  more 
will  be  added  from  time  to  time  as  neded. — C.  A.  Osier,  Seattle, 
Wash. 

Handling  Plaster  by  Wheelbarrows  and  a  hoist  was  the 
method  employed  for  the  interior  finish  of  a  reinforced-con- 
crete  building  at  Stevens  Point,  Wis.  The  plaster  was  mixed 
by  hand  and  shoveled  into  steel  wheelbarrows.  A  steam  hoist 
on  the  ground  had  its  cable  led  through  a  boom  on  the 
tower  of  the  concrete  elevator,  and  a  landing  platform  pro- 
jected from  the  floor  where  the  plastering  was  in  progress. 
The  end  of  the  cable  had  a  three-rope  sling;  one  rope  had  a 
hook  which  engaged  the  wheel  of  the  wheelbarrow,  and  the 
others  had  iron  rings  to  be  slipped  over  the  handles  of  the 
barrow.    Four  men  were  employed:    One  mixed  the  plaster 


CEMENT  WATER-METER  BOXES,  PASADENA,  CALIF. 
1— Small  box  with  cement  lid.    2— Large  box  with  iron  114 

P,  box  for  larger  meters  (Fig.  2)  is  14x30  in.  in  plan,  18  in. 
deep,  has  walls  2  in.  thick  and  is  provided  with  an  iron  lid. 
From  Arthur  Marple,  Tropico,  Calif. 
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Safety  aim  Sualbwmy  C<D>E&s1ts3ua©fta@s& 

The  coincidence  of  two  serious  accidents  in  the  sub- 
way-construction work  in  New  York  within  three  days 
has  aroused  uneasiness  to  the  point  of  alarm.  City  offi- 
cials share  with  the  general  public  the  uncomfortable 
suspicion  that  miles  of  timbered  streets  over  the  ex- 
cavation for  new  subways  are  unsafe.  The  feeling  is 
justified.  Coincidences  inevitably  are  suspicious.  The 
first  accident,  Sept.  22,  was  alarming  enough,  with  its 
mysterious  spread  of  a  local  collapse  to  a  general  wreck- 
ing action  that  traveled  along  the  timbering  up  to  the 
point  where  permanent  steelwork  was  in  place.  When 
the  same  contractor's  work  was  visited  with  a  second 
collapse  only  three  days  later,  the  municipal  authorities 
became  aroused.  The  coincidence  struck  even  the  slow- 
est mind.  A  third  collapse,  however  accidental,  would 
probably  make  the  suspicion  a  certainty. 

To  conclude  anything  from  the  fact  of  the  coincidence 
is  wrong  in  the  present  case,  however,  because  the  two 
accidents  were  fundamentally  different  in  character. 
Any  engineer,  and  for  that  matter  nearly  any  layman, 
will  clearly  recognize  this  from  the  description  printed 
elsewhere  in  this  issue,  drawn  up  on  the  basis  of  obser- 
vations and  sketches  made  on  the  ground.  The  Broadway 
accident  was  due  to  what  the  lawbooks  call  an  act  of 
God,  in  this  case  a  catastrophal  rock  fall.  Rock  falls 
are  not  quite  so  unforeseeable  as  hurricanes  and  floods, 
but  they  remain  the  ever-continuing  threat  in  rock  ex- 
vation,  whether  for  mine  or  structural  use.  Mining  en- 
gineers, who  boast  of  the  perfection  of  their  timbering 
practice,  admit  that  the  heaviest  proportion  of  mine  fatal- 
ities is  due  to  rock  falls. 

The  Seventh  Avenue  collapse  is  unquestionably  a  very 
serious  matter.  But  any  thoughts  or  sentiments  based 
on  it  should  not  be  complicated  by  reference  to  the  Broad- 
way accident. 

What  is  more,  if  the  relation  between  the  two  acci- 
dents is  rightly  interpreted  the  second  collapse  is  reas- 
suring with  regard  to  the  very  danger  which  the  first 
collapse  seems  to  point  out.  The  alarming  thing  about 
the  Seventh  Avenue  collapse  was  its  spreading  from  the 
point  of  initial  failure.  The  man  in  the  street  con- 
cluded that  the  underground  falsework  was  built  more 
or  less  like  a  house  of  cards,  that  a  loose  or  weak  con- 
struction was  being  employed  to  support  streets  carrying 
heavy  and  dense  traffic,  and  that  therefore  anything  was 
liable  to  happen  along  the  work,  since  the  slightest  give 
or  fall  at  any  one  point  would  spread,  tearing  down 
whole  block-lengths  of  streets.  If  tins  same  man  con- 
sidered the  circumstances  of  the  Broadway  accident, 
however,  he  could  see  good  proof  that  the  street  sup- 
ports are  in  fact  robust  and  stable.  The  impact  of  hun- 
dreds of  tons  of  rock  against  the  timbering  brought  down 
only  the  little  section  of  the  street  directly  over  the  slide; 
immediately  alongside,  the  posts  and  struts  held,  while 
the  broken  parts  pulled  clear. 


Judging  from  the  present  attitude  of  New  York  City 
authorities  and  citizens,  it  seems  to  have  been  the  popular 
idea  that  subway  construction  is  a  class  of  work  which  is 
100  per  cent.  safe.  The  city  officials  themselves  appear 
to  have  joined  in  this  belief,  forgetful  of  the  fact  that 
engineering  construction  enterprises  of  large  magnitude 
cannot  be  wholly  divested  of  risk.  Cutting  away  the 
earth  and  rock  under  long  lengths  of  city  streets,  sup- 
porting a  dense  and  heavy  traffic  over  the  working  pit, 
dealing  with  variable  rock  strata  and  uncertain  building 
foundations,  protecting  suspended  pipes  and  sewers — 
such  operations  cannot  he  made  mechanically  regular  and 
certain,  or  safeguarded  against  all  chance  happenings. 

The  risk  remains.  It  cannot  be  eliminated,  though  it 
can  be  reduced,  even  down  to  a  minute  remnant  if  de- 
sired. Care  and  safeguard  may  be  multiplied  up  to  the 
point  where  added  complexity  and  delay  add  danger. 
Increased  safety-margins  may  lie  usedvand  increased  pro- 
vision made  against  abnormal  contingencies.  All  this, 
of  course,  is  at  a  price.    Still  some  risk  will  be  left. 

The  present  occasion  is  well  suited,  therefore,  for  a  care- 
ful review  of  the  subway  situation  to  determine  how  much 
severer  the  requirements  should  be  or  how  much  more 
cautiously  the  work  should  be  conducted  than  is  customary 
in  first-class  engineering  construction  elsewhere.  Some 
modifications,  it  may  perhaps  be  found,  can  be  made  at 
small  cost,  and  these  will  doubtless  recommend  themselves 
to  all.  For  the  rest,  however,  the  financial  question — 
how  much  can  we  afford  to  spend  for  it — must  first  be 
thrashed  out,  New  York  will  never  pay  as  much  to 
safeguard  Seventh  Avenue  against  the  possibility  of  traffic 
interruption  as  it  will  to  safeguard  Broadway.  At  present 
the  Broadway  and  Seventh  Avenue  contracts  are  on  the 
same  footing. 

But  such  a  review  must  be  general.  To  adopt  only  such 
refinements  or  safeguards  as  are  directly  indicated  by 
the  present  accidents  would  be  a  vain  measure.  The 
same  chance  causes  will  likely  not  act  again — others  would 
come  to  light.  Groups  of  domestic  and  foreign  engineers 
have  been  assembled  by  various  of  the  city  authorities  to 
study  the  timbering  of  the  excavations.  It  lias  not  been 
heard  that  investigations  of  blasting,  dynamite  handling, 
underpinning,  water-pipes,  concrete  mixtures  and  all  the 
other  phases  of  the  work  are  to  be  carried  on.  But  these 
matters  should  lie  studied  as  well  as  the  single  one  now 
in  the  spotlight.  It  is  useless  to  shut  one  door  to  trouble 
if  other  doors  are  left  open. 

To  discuss  the  original  and  most  interesting  element  in 
the  situation,  the  great  collapse  in  Seventh  Avenue,  is  no1 
easy  while  the  official  inquest  is  yet  to  lie  held  and  many 
points  of  evidence  must  be  brought  to  light.  These  will 
probably  refer  to  the  origin  of  the  collapse,  however,  a 
matter  which  is  only  of  minor  interest  to  engineers.  As 
to  the  timbering  itself,  fairly  good  data  are  given  by  the 
sketches  elsewhere  in  this  issue  and  a  Word  of  comment  is 
possible  and  indeed  inevitable. 
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The  weak-kneed  makeup  of  the  post  system  is  the 
striking  feature  of  the  timbering.    Drawn  in  true  pro- 
portion (see  sketch  alongside),  it  is  an  assemblage  that 
the  structural  sense  hesitates  to 
accept.    Instability   of  the  post 
as  a  whole  and  doubtful  stabil- 
ity of  the  I-beam  forming  its 
middle  section  are  inherent  in  the 
assemblage.  '  In  the  absence  of 
longitudinal  bracing  in  the  struc- 
ture, nothing  to  hold  the  posts 
from  buckling  except  the  spread- 
er timbers  between  the  I-beam 
webs,  a  moderate  disturbance  of 
the  middle  of  the  post  system 
would  be  able  to  bring  down  a 
whole  forest  of  these  posts.  As  to 
whether  this  was  the  actual  happening  in  the  collapse  of 
Sept.  22  can  only  be  speculated.    A  blocky  piece  of  the 
bench,  shot  out  by  a  blast  so  as  to  hit  the  forward  one  in 
the  tier  of  I-beams,  could  readily  start  the  buckling  of 
the  posts. 


POST     SYSTEM  AND 
MAIN  BEAMS 


Utilities  Mnaclh  M©©dl©dl 

The  need  for  as  complete  supervision  over  municipally 
owned  utilities  as  over  private  companies  has  been  pre- 
sented in  the  editorial  columns  of  Engineering  News 
from  time  to  time  and  from  various  viewpoints.  Necessar- 
ily, in  these  discussions  there  has  been  little  specific  in- 
formation presented  on  the  experiences  of  any  of  the  pub- 
Ik-service  commissions  of  the  country  and  no  data  on  the 
extent  to  which  the  municipal  utility  departments  have 
been  lax.  Naturally,  these  are  matters  on  which  the  com- 
missioners and  their  engineers  have  felt  hesitant  to  speak. 
Therefore  it  is  of  special  interest  to  show  specific  informa- 
tion on  the  way  in  which  utility  regulation  works  out  in 
its  daily  detail  and  to  give  definite  comparisons  between 
municipal  and  private  utilities.  Some  notes  of  just  this 
.sort  are  found  in  a  paper  by  C.  M.  Larsen,  Chief  Engineer 
)f  the  Wisconsin  Railroad  Commission,  printed  in  the  Sep- 
tember Journal  of  the  American  Water-Works  Associa- 
tion. 

Wisconsin  is  generally  looked  on  as  one  of  the  most  en- 
lightened states  in  the  matter  of  utility  regulation,  and 
it  is  one  where  equal  demands  are  made  on  public  and 
private  enterprises.  But  evidently  the  responses  are  not 
uniformly  satisfying.  In  1914  there  were  196  privately 
owned  electricity  works  and  72  municipal  plants.  There 
were  26  private  water  companies  and  163  municipal  water 
departments.  All  the  telephone  systems  and  gas-works 
were  under  private  control.  Of  the  private  electric  plants 
53%  made  unsatisfactory  reports  and  so  did  71%  of  the 
municipal  departments.  '  Among  the  private  water  com- 
panies 42%  made  unsatisfactory  reports  and  71%  of  the 
municipal  water- works  were  lax.  Interest  in  the  develop- 
ment of  the  respective  utility  arts  is  reflected  in  the 
membership  of  utility  associations.  Seven  of  the  26  pri- 
vately owned  water  companies  had  joined  one  or  the  other 
of  the  major  water-works  associations,  which  is  far  too 
•few,  but  worse  yet  only  10  out  of  the  166  municipal  water 
departments  were  represented.   In  the  state  electrical  asso- 


ciation, whose  membership  probably  comprises  practically 
all  the  local  private  companies,  there  were  four  depart- 
ments and  Ave  individuals  representing  municipal  works. 

Continual  violation  of  commission  regulations  has  re- 
quired repeated  inspections  to  hold  up  the  service  stand- 
ards established.  The  troubles  were  usually  excess  volt- 
age or  gas  pressure,  low  heat  value  of  gas,  failure  to 
test  customers'  meters,  and  unsatisfactory  reports.  (No 
standards  were  then  imposed  on  water-works.)  In  all 
of  these  ways  the  private  companies  were  the  lesser  offend- 
ers and  showed  a  more  stable  management.  At  one  muni- 
cipal electric  plant  the  engine  broke  down  and  lighting 
was  entirely  discontinued.  An  inspector  arrived  on  the 
scene,  hunted  up  a  traction  engine,  connected  it  to  the 
generator  and  restored  the  service.  The  water  department 
of  a  large  city  was  found  to  be  pumping  raw  river  water 
into  its  mains.  The  commission  on  investigation  found 
vacant  laud  near-by  from  which  a  good  well  supply  could 
lie  developed.  The  city  was  required  to  develop  the  pro- 
ject, install  pumping  machinery  and  safeguard  its  custo- 
mers. 

All  this  evidence  points  to  the  great  need  for  adequate 
means  of  holding  the  municipal  utilities  to  the  same 
standards  of  service  which  it  is  reasonable  to  demand  of 
the  private  concerns.  Could  a  multitude  of  little  local 
regulating  commissions  have  coped  with  the  situation  suc- 
cessfully? In  each  case  of  inferior  service  an  experienced 
board  with  a  staff  of  well-trained  engineers,  account- 
ants and  inspectors  has  been  necessary  to  assist  and  super- 
vise the  weaker  utilities.  Few  of  the  local  municipalities 
could  have  afforded  such  an  organization,  and  without  it 
all  effective  control  would  have  disappeared.  Moreover, 
attempted  regulation  of  one  department  by  another  branch 
of  the  same  municipal  government  would  have  usually  pro- 
duced no  benefit.  "Home  rule'*  pushed  to  such  an  extreme 
as  advocated  by  the  opponents  of  state-utility  regulation 
means  no  rale  at  all. 

The  remarkable  progress  of  violet-ray  water  disinfection 
in  the  United  States  is  shown  by  the  article  published  on 
page  634  of  this  issue.  All  of  the  plants  thus  far  in- 
stalled are  small,  and  many  if  not  most  appear  to  have 
been  built  with  little  regard  to  cost,  the  process  being 
an  alluring  one  from  various  points  of  view.  The  ultra- 
violet ray  seems  to  be  far  outdistancing  ozone  as  a  means 
of  water  disinfection.  Neither  method  has  yet  made  much 
progress  as  a  means  of  disinfecting  municipal  water-sup- 
plies, and  neither  is  likely  to  overtake  chlorination  m 
popularity  and  cost  efficiency  for  years  to  come,  if  ever. 
The  company  developing  ultra-violet  apparatus,  however, 
is  quietly  working  upon  the  problems  of  large-scale  disin- 
fection though  it  is  not  actively  seeking  municipal  busi- 
ness at  the  present  time. 

n 

The  blowing  up  of  the  sewage-pumping  station  at 
Batavia,  N.  Y.,  on  Sept.  17  adds  another  to  the  growing 
list  of  explosions  which  seem  to  be  due  to  either  gaso- 
line or  illuminating  gas  that  has  accumulated  in  sewers 
and  wrecked  either  these  or  structures  connected  with 
them.  The  cause  of  these  explosions  should  be  given 
more  study  than  it  has  yet  received,  and  far  more  atten- 
tion should  be  given  to"  the  detection  and  prevention  of 
such  dangers.  One  of  the  simplest  of  precautionary 
measures  is  never  to  carry  an  unprotected  light  or  strike 
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a  match  in  a  sewer,  tank  or  pump-well  where  there  is 
the  least  likelihood  that  explosive  gases  may  have  ac- 
cumulated. 


Now  that  a  letter-ballot  vote  of  2,024  to  592  has  given 
the  Board  of  Direction  of  the  American  Society  of  Civil 
Engineers  a  free  hand  to  favor  or  oppose  legislative  bills 
for  the  licensing  of  engineers,  it  will  be  interesting  to 
see  what  it  will  do  when  the  next  opportunity  arises. 


"Drink  at  your  own  risk"— meaning  water,  of  course- 
is  the  rule  of  law  laid  down  by  the  learned  judge  of  Picka- 
way County,  Ohio.  More  specifically  :  A  water  company 
need  exercise  only  "reasonable  care"  to  see  that  its  supply 
is  not  infected,  but  a  water  consumer  must  use  extraordi- 
nary care  to  guard  against  danger  of  infection  provided 
the  danger  has  become  the  subject  of  "common  talk." 


Some  details  of  the  lawsuit  in  which  this  rale  was  an- 
nounced are  given  elsewhere  in  this  issue  (page  631) 
Perhaps  the  evidence  in  this  case  warranted  no  other  con- 
clusion in  a  suit  for  damages,  but  it  seems  to  show  clearly 
that  here  was  another  typhoid  outbreak  due  to  a  defective 
check  valve  between  a  polluted  mill  supply  and  the  water- 
supply  of  a  city. 


All  "topsy-turvy"  would  describe  most  city  plans  in 
America.  This  is  no  wonder,  since  with  very  few  excep- 
tions they  "just  -rowed  "  How  difficult  it'  is  to  make 
good  this  lack  of  planning,  even  in  areas  still  largely 
undeveloped,  and  how  much  may  be  accomplished  when 
a  determined  attempt  is  made,  are  shown  by  the  first  of 
two  articles  on  city  planning  in  Queens  Borough,  on  pages 
638-41  of  this  issue.  One  of  the  lessons  of  the  article 
now  printed  is  the  need  and  value  of  a  good  topographical 
survey  for  any  thoroughgoing  city-planning  task. 
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Fail  im  HUglhws^  WoiHrl 

Sir— In  the  article  headed  "Give  the  Experienced  Engi- 
neer a  Chance  in  Highway  Work"  in  Engineering  News 
of  Aug.  19,  Mr.  Mielly  falls  into  the  common  error  of  as- 
suming that  highway  and  railroad  engineering  are  the 
same  thing.    It  is  true  that  there  is  much  similarity,  but 
it  is  more  a  similarity  of  form  than  of  substance.  Take 
the  question  of  grades.    For  a  reasonable  distance  a  horse 
is  capable  of  exerting  a  pull  twice  or  three  times  as  great 
as  his  normal  tractive  power,  and  tor  this  reason,  within 
reasonable  limits,  one  maximum  grade  on  a  highway  does 
not  of  necessity  limit  the  loads  that,  may  be  drawn  over 
it.   For  illustration,  a  series  of  long  3%  grades  may  have 
more  influence  on  traffic  than  one  5%  grade.    In  other 
words,  highway  grades  and  railroad  grades  are  two  entire- 
ly different  propositions.   In  the  latter  case,  one  maximum 
grade  will  limit  the  length  of  trains  on  an  entire  division; 
m  the  former  case,  a  corresponding  statement  would  in  all 
probability  not  be  the  truth. 

There  is  no  question  but  that  an  engineer  who  has 
had  several  years  of  experience  on  railroad  construction 
would  be  a  valuable  man  on  highway  construction  if  he 
would  adapt  himself  to  the  change  in  conditions  and  re- 
quirements. But  that  is  just  the  nil).  As  a  general  rule 
he  cannot  or  will  not  do  so.  I  served  my  time  on  a  rail- 
road-engineering corps,  and  am  quite  free  to  admit  that  I 
received  as  much  benefit  from  the  experience  as  the  rail- 
roads I  worked  for  did  from  my  services;  but  I  could 
not  help  noticing  that  the  rank  and  file  of  the  men  in  the 
corps,  who  had  been  in  railroad  work  for  from  ten  to 
twenty  years,  were  in  a  hopeless  rut.  They  were  excellent 
cogs  m  a  powerful  and  efficient  machine,  but  apart  from 
that  or  a  similar  machine  their  value  was  certainly  open 
to  question. 


This  may  explain  why  recent  graduates,  willing  and  able 
to  learn,  may  be  preferred  to  old  hands  who  have  forgotten 
how  to  adapt  themselves  to  changed  conditions.  Again, 
a  young  man,  fresh  from  school,  is  much  more  apt  to  exert 
himself  in  a  position  that  pays  $75  a  month  than  an 
older  man,  who  is  likely  to  resent  instructions  and  to  think 
himself  above  the  job.  Blunders  due  to  pigheadedness 
are  usually  much  more  expensive  than  those  due  to  inex- 
perience, and  whereas  the  latter  fault  can  be  corrected  the 
former  rarely  yields  to  treatment. 

B.    K.  COGHLAN, 

Associate  Professor  of  Highway  Engineering 
College  Station,  Tex.,  Aug.  27,  1915 
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motes  am: 


whv  ronnr*?t  t  ^^PCndent  inquires  as  to  the  reasons 

why  conciete  ties  have  not  been  a  practical  success.  One  of 
the  mam  troubles  is  the  disintegration  of  the  concrete  caused 

crimed  and  fTA^T^  Hndar  Mt  Some  °f  tfi^EE 
s  tv     in  \    :  Wei8ht'  the  COst'  and  l«e  us- 

able fTrtTf  SPetial  fastenin^  are  other  unfavor- 

Concrete    H  ^  ^  *iVen  S°°d  Service-  however, 

several  of  th  «     ^'T  haVe   been   Proposed,  and 

several  of  these  have  been  tried  in  the  track,  but  only  in 

SSSEKZ™'  S°  ********  numb-  of  such  til  is 

foofn'oTe'on  n^fif  f^""™*  Societies-Referring  to  the 
tootnote  on  p.  569  of  "Engineering  News"  of  Sept.   16  1915 

of ^  Civil  P  °f  TSt0n'  remarkS  that  the  Norton  Society 

Of  Civil  Engineers,  which  had  a  membership  of  962  in  .Tune 
and  has  since  adm.tted  some  new  members,  should  have 
been  given  as  ranking  next  in  size  to  the  Western  Society  of 
Engineers.  Mr.  Sherman  also  states  further  that  it  seems 
probable  that  by  "Associated  Engineering  Society"  was  meant 
toVeTT^  Z  En*ineei  in*  Societies,  and  calls  attention 
to  the  fact  that  this  association  is  really  composed  of  various 
local  engineering  societies  banded  together  for  the  sole  pur- 
pose of  publishing  their  proceedings  jointly,  so  that  it  ought 
not  to  be  compared  with  any  single  engineering  society  of 
equal  size. 
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International  EimgaEaees'iimg 

Editobial  Cobbespondence 
An  audience  of  nearly  a  thousand  assembled  in  the 
Civic  Auditorium,  San  Francisco,  at  the  opening  session 
of  the  International  Engineering  Congress  on  Monday, 
Sept.  20.  A  large  proportion  of  those  present  were  men 
who  have  gained  distinction  in  the  engineering  profession  ; 
and  while  the  Pacific  Coast  was  most  largely  represented, 
engineers  were  there  from  all  parts  of  the  United  States. 
Seldom  has  a  more  notable  gathering  of  eminent  Amer- 
ican engineers  been  assembled  in  this  country.  If  the 
large  attendance  of  engineers  of  other  nations,  expected 
when  the  congress  was  planned,  was  lacking,  the  number  of 
American  engineers  present  was  a  reward  for  the  energy 
and  courage  of  those  who  have  labored  for  the  success  of 
the  congress,  and  who  persevered  when  the  undertaking- 
seemed  most  doubtful  a  year  ago. 

-This  is  the  moment  to  which  we  have  been  looking  for- 
ward for  four  vears,"'  said  Dr.  William  F.  Durand,  Chair- 
man of  the  Committee  of  .Management,  in  calling  the  as- 
sembly to  order.  Continuing,  he  outlined  the  story  of  the 
origin  of  the  congress,  which  grew  out  of  plans  made 
by  a  few  members  of  the  engineering  societies  of  San  Fran- 
cisco and  other  Pacific  Coast  cities.  Fight  of  these  socie- 
ties joined  in  planning  For  the  event,  and  soon  afterward 
the  live  national  societies  of  civil,  mechanical,  mining, 
electrical  and  marine  engineers  gave  to  the  enterprise 
their  support,  moral  and  financial.  The  joint  committee 
representing  all  these  societies  has  been  at  work  for  near- 
ly three  years  and  has  received  in  time  for  advance  pub- 
lication 200  papers,  while  30  more  are  in  hand.  The  eleven 
volumes  in  which  the  proceedings  of  the  congress  will  be 
published  will  contain  over  7,000  pages. 

Doctor  Durand  then  presented  the  Honorary  President 
of  the  congress,  Gen.  George  W.  Goethals,  who  received 
a  remarkable  ovation.  After  speeches  of  welcome  by 
Mayor  Rolph  of  San  Francisco,  and  Charles  C.  Moore, 
President  of  the  Panama-Pacific  Exposition,  General 
Goethals  gave  an  informal  address  on  the  history  of  the 
Panama  Canal  enterprise,  with  reference  not  to  its  techni- 
cal features,  but  to  award  credit  to  those  prominently  con- 
nected with  it  in  a  responsible  capacity.  He  began  with 
the  building  of  the  Panama  Eailroad  in  the  early  50's  by 
George  M.  Totten  as  Chief  Engineer.  The  difficulties  en- 
countered in  building  that  comparatively  small  work  at 
that  early  day  were  quite  comparable  with  those  that  have 
been  met  and  overcome  by  the  canal  engineers. 

Coming  down  to  the  attempt  of  a  French  company  to 
build  the  canal,  General  Goethals  said  the  engineering 
work  done  both  bv  the  first  French  company  and  its  suc- 
cessor deserved  nothing  but  praise.  The  failure  at  that 
time  was  due  to  maladministration  by  the  promoters  and 
directors  rather  than  to  the  engineers. 

The  war  with  Spain  in  1898  had  a  large  influence  m 
furthering  the  undertaking  of  the  canal  by  the  United 
States,  not  only  because  the  run  of  the  battleship  "Ore- 
o-on"  around  the  Horn  demonstrated  to  the  public  the 
military  need  of  the  canal,  but  also  because  in  connection 
with  tlie  sanitation  of  Cuba,  the  cause  of  yellow  fever  and 
the  methods  necessary  for  its  prevention  were  discovered. 
Under  direction  of  Colonel  Gorgas,  who  had  done  notable 
work  in  Cuba,  the  Isthmus  was  transformed  from  a  pest- 
hole to  a  reasonably  healthy  locality. 


The  short-lived  commission  originally  appointed  to 
build  the  canal  deserves  credit  for  obtaining,  through 
General  Davis,  control  of  the  terminals,  which,  under  the 
original  concession  from  Panama,  were  outside  the  Canal 
Zone.  John  F.  Wallace,  Chief  Engineer  under  this  com- 
mission, inaugurated  the  work  of  building  houses  and 
recruiting  labor  for  the  work,  and  he  purchased  the  equip- 
ment that  was  used  in  construction. 

To  John  F.  Stevens,  who  succeeded  Mr.  Wallace,  and 
his  associate,  Mr.  Bierd,  was  due  the  rebuilding  of  the 
Panama  P.P.  to  make  it  an  effective  tool  for  construction 
and  also  the  accomplishment  of  a  vast  amount  of  prelimi- 
nary work  so  that  when  the  so-called  Army  Commission 
took  charge,  the  excavation  had  almost  reached  the  mil- 
lion-yards-a-month  volume. 

The  basis  of  the  reorganization  effected  in  1908  was 
that  there  should  be  one  responsible  head  in  charge  of 
every  task  from  the  top  to  the  bottom,  so  that  there  was 
never  any  question  as  to  who  was  accountable  for  failure 
or  deserved  credit  for  accomplishment.  To  Col.  H.  F. 
Hodges  and  Civil  Engineer  H.  II.  Rousseau  of  the  Navy 
General  Goethals  gave  high  praise  for  their  loyal  support 
and  effective  aid.  They  had  been,  he  said,  his  right  and 
left  bowers. 

In  order  to  create  active  competition  in  carrying  on  the 
work  efficiently  he  placed  the  Atlantic  Division  in  charge 
of  army  engineers  under  Col.  Wm.  L.  Sibert,  while  the 
Pacific  Division  was  under  S.  B.  Williamson  and  a  staff 
of  civilian  engineers.  General  Goethals  said  the  canal  force 
was  the  finest  construction  organization  that  ever  existed 
until  the  water  was  turned  into  the  canal,  when  the  desire 
to  continue  on  the  Government  payroll  became  the  con- 
trolling motive. 

Some  have  claimed  that  the  locks  of  the  canal,  110  ft. 
in  width  and  1,000  ft.  in  length,  had  not  been  designed 
large  enough  for  future  naval  vessels.  If  that  is  so  the 
responsibility  belongs  to  the  Navy  and  not  to  the  canal  en- 
gineers, for  before  the  locks  were  built  an  official  board  of 
the  Navy  reported  the  dimensions  that  they  deemed  ample 
for  future  ships  and  those  dimensions  were  adopted. 

In  planning  the  organization  for  the  operation  of  the 
canal  some  had  claimed  that  the  office  of  chief  engineer 
should  have  been  created  under  the  governor.  General 
Goethals,  howver,  thought  that  with  the  Zone  depopulated, 
a  governor  would  have  little  to  do  and  probably  would  be 
a  political  appointee  who  would  be  constantly  interfering 
with  the  chief  engineer's  work.  He  thought  it  far  better, 
therefore,  to  give  the  governor  entire  responsibility  and 
hoped  that  an  engineer  would  always  be  in  control  of  the 
Canal. 

General  Goethals  then  introduced  the  only  one  of  the 
nineteen  honorary  vice-presidents  of  the  congress  from 
foreign  countries  who  was  present,  Major  J.  L.  De  Pul- 
ligny,  of  France,  who  has  been  in  charge  of  road  mainte- 
nance for  the  French  army  over  a  large  section  of  the 
western  battle  front,  and  who  was  given  a  two  months- 
leave  of  absence  by  the  French  Government  to  attend  the 
congress.  Major  Pulligny  was  for  some  years  in  the 
United  States  prior  to  the  outbreak  of  the  war,  in  charge 
of  French  engineering  students  in  the  United  States.  His 
address  was  notable  for  its  eloquence. 

Brief  addresses  were  then  made  by  delegates  to  the  con- 
gress from  Canada,  Cuba,  China,  Guatemala,  Japan,  Hol- 
land, Nicaragua,  Spain,  Sweden  and  Switzerland. 
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In  the  afternoon  the  congress  again  assembled  in  a 
general  session  to  hear  half  a  dozen  papers  on  the  Panama 
Canal.  Major  Pulligny  presided  at  this  session.  The 
opening  paper  by  General  Goethals  reviewed  the  history 
of  the  canal  enterprise  in  much  more  detail  than  in  his 
formal  address  at  the  morning  session.  Space  may  be 
taken  here  only  for  the  interesting  fact  that  while  the 
revised  estimate  of  cost  of  the  canal  made  in  December, 
1907.  was  $375,201,500,  the  total  cost  of  the  canal  to  date, 
including  the  $50,000,000  paid  to  Panama  and  to  the 
French  company  and  the  amounts  spent  on  fortifications, 
is  less  than  $;533,000,000.  The  remaining  papers  at  this 
session  were  by  Dr.  Emory  R.  Johnson,  on  "Commercial 
and  Trade  Aspects  of  the  Canal";  Maj.  R.  E.  Wood,  on 
"The  Working  Force  of  the  Canal";  Maj.  F.  C.  Boggs, 
on  "The  Purchase  of  Supplies'';  D.  F.  MaeDonald  on 
"Canal  Zone  Geology,"  and  F.  D.  Willson,  "Climatology 
and  Hydrology  of  the  Canal." 

In  the  evening  a  reception  was  held  at  the  Palace  Hotel 
for  all  the  members  of  the  congress  and  their  ladies. 

On  Tuesday  morning  began  the  separate  meetings  of 
the  eleven  sections  of  the  congress  devoted  to  special  fields 
of  engineering. 

Mmiioia^l  I£im^Eiia©©irflimg  Societies 
Meet  im.  Saum  Fs=®vimclse© 

Editorial  Couhespondence 

Engineers  from  all  parts  of  the  United  States,  with  rep- 
resentatives of  the  profession  from  foreign  countries,  be- 
gan a  notable  series  of  meetings  in  San  Francisco  on 
Thursday,  Sept.  16. 

The  American  Society  of  Civil  Engineers  held  its  an- 
nual convention  at  the  Hotel  St.  Francis  on  Thursday 
morning  with  some  400  in  attendance.  President  Charles 
D.  Marx,  of  Stanford  University,  delivered  the  annual 
address,  taking  as  his  subject,  "Idealism  and  the  Engi- 
neer." He  urged  that  the  engineer  is  as  truly  an  ideal- 
ist as  the  artist  or  the  poet.  Every  engineering  work  must 
exist  in  the  imagination  of  some  engineer  before  it  can  as- 
sume physical  form.  Whoever  does  his  duty  at  personal 
risk  in  a  useful  work  is  a  hero  as  truly  as  those  who  risk 
their  lives  in  warfare. 

Professor  Marx  alluded  to  the  fact  that  the  head  of  the 
Belgium  Relief  Commission,  Herbert  C.  Hoover — of 
whom  prominent  Belgians  have  said,  "Hoover  is  the  hope 
of  Belgium"— is  a  member  of  the  Society.  Taking  illus- 
trations from  many  different  departments  of  engineering, 
Professor  Marx  showed  how  great  works  effecting  most 
public  benefits  were  being  performed  by  engineers. 

At  a  brief  business  meeting  following,  Secretary  Hunt 
announced  that  the  ballot  for  the  place  of  holding  the  sum- 
mer convention  of  1916  had  resulted  in  118  votes  in  favor 
of  Pittsburgh,  51  for  Boston  and  48  for  Washington,  with 
many  scattering. 

The  board  of  direction  had  recommended  that  the  So- 
ciety by  letter  ballot  should  rescind  its  action  taken  some 
years  ago  opposing  legislation  for  the  licensing  of  engi- 
neers. The  result  of  the  ballot  showed  2,024  votes  to 
rescind  the  former  action  and  592  against  rescinding.  This 
vote  leaves  the  board  free  to  act  on  this  matter  accord- 
ing to  its  best  judgment, 

On  Thursday  evening  a  dinner  was  given  by  the  San 
Francisco  members  of  the  Society  to  the  visiting  members. 


On  Friday  afternoon  many  of  the  members  of  the  Society 
and  their  guests  went  to  Del  Monte,  where  a  golf  tourna- 
ment was  arranged  for  the  following  day  and  an  automo- 
bile tour  from  Santa  Cruz  to  the  Big  Basin  and  San 
Jose  on  Sunday. 

The  American  Society  of  Mechanical  Engineers  held 
sessions  on  Thursday  morning  and  on  Friday  morning. 
At  the  first  of  these  the  engineering  features  of  the  Pana- 
ma-Pacific Exposition  were  reviewed  in  papers  by  Guy  F. 
Bayley,  Chief  Mechanical  Engineer  of  the  Exposition,  and 
George  W.  Dickie,  vice-president  of  the  Society.  Follow- 
ing this  session  the  visiting  members  were  entertained  at 
luncheon  on  the  exposition  grounds. 

At  the  session  on  Friday  morning  papers  on  the  heavy- 
oil  engine  and  the  Diesel  engine  were  presented  by  A.  H. 
Goldingham,  Engineer  of  the  De  La  Vergne  Refrigerating 
Co.,  of  New  York,  and  Prof.  W.  H.  Adams,  of  Throop 
Polytechnic  Institute,  at  Pasadena.  These  papers  were 
discussed  by  C.  R,  Weymouth,  Chief  Engineer  of  Charles 
C.  Moore  &  Co.,  who  maintained  that  under  the  prevail- 
ing conditions  of  cheap  fuel  in  the  United  States  there 
were  very  few  places  where  the  Diesel  engine  could  show 
a  commercial  success.  He  stated  that  the  total  capacity  of 
Diesel  engines  now  in  use  in  the  United  States,  after  a 
dozen  years  of  attempted  exploitation,  is  only  about  100,- 
000  hp.,  while  in  steam  turbines,  single  units  of  50,000 
hp.  are  already  talked  of.  v 

A  notable  social  event  on  Friday  was  a  luncheon  given 
in  honor  of  the  president  of  the  Society,  Dr.  John  A. 
Brashear,  by  Charles  C.  Moore,  president  of  the  Panama- 
Pacific  Exposition.  The  invited  guests  included  members 
of  the  Society's  council  and  other  noted  engineers.  Dr. 
Brashear  has  been  named  by  Governor  Brumbaugh  of 
Pennsylvania  as  the  most  distinguished  citizen  of  that 
state,  and  Wednesday,  Sept.  22,  was  celebrated  at  the  ex- 
position as  Brashear  Day  in  his  honor. 

The  American  Institute  of  Electrical  Engineers,  at  a 
special  convention,  distinguished  itself  by  dealing  with  a 
long  list  of  technical  papers,  26  in  number,  and  holding 
sessions  both  morning  and  afternoon  on  Thursday  and 
Friday.  Two  and  three  parallel  sessions  were  held  to  dis- 
cuss simultaneously  such  special  subjects  as  electric 
transmission,  valuation  of  public  utilities  and  wireless 
telegraphy.  Joint  sessions  were  held  with  the  American 
Institute  of  Radio  Engineers.  The  principal  social  event 
was  a  dinner-dance  on  Thursday  evening. 

A  Pan-American  Road  Congress,  consisting  of  a  joint 
convention  of  the  American  Highway  Association  and  the 
American  Road  Builders'  Association,  was  held  at  Oak- 
land, Sept.  13  to  17.  Some  27  papers  on  various  phases  of 
highway  construction  and  maintenance  were  scheduled  for 
presentation.  Considerable  interest  was  aroused  in  the 
convention  by  the  proposal  brought  forward  by  the  Pacific 
Coast  delegates  that  the  Federal  Government  should  con- 
struct a  national  highway  along  the  Pacific  Coast  from 
British  Columbia  to  Mexico.  After  discussion  the  project 
was  approved  in  modified  form  as  follows: 

Resolved,  That  the  Pan-American  Road  Congress  recom- 
mends to  the  Congress  of  the  United  States  the  advisability 
of  investigating  the  necessity  of  building  a  hard-surfaced 
highway  along  the  Pacific  Coast  from  Canada  to  Mexico,  and 
other  national  highways  to  be  used  for  military  and  commer- 
cial purposes. 

The  pacificists  and  militarists  had  it  out  on  the  insertion 
of  the  words  "military"  in  this  resolution,  with  the  result 
shown. 
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it  Starts  C< 


More  than  a  block's  length  of  New  York  street  surface, 
with  a  fully  loaded  street  car  and  several  wagons,  dropped 
into  the  subway  excavation  underneath  on  Wednesday, 
Sept.  22,  1915.  The  collapse  was  the  indirect  result 
of  a  regular  blast  in  the  bench  at  the  north  face  of  the  ex- 
cavation. It  is  not  only  the  worst  construction  accident 
in  the  history  of  the  new  subway  work  in  New  York  City, 
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but  it  has  also  made  the  people  and  the  officials  of  the 
city  suspicious  about  the  safety  of  all  the  many  miles  of 
timber-supported  street  surface  over  subway  construction 
work. 

The  accident  is  unexplained.  Its  origin — a  local  failure 
or  knocking-down  of  timbers  by  flying  rock  or  other  ef- 
fects of  the  blast — is  readily  understood.  But  no  explana- 
tion has  been  given  by  the  parties  involved  of  the  extension 
of  collapse  backward  along  the  completed  timbering— 
presumably  secure  and  solid — for  a  distance  of  at  least  300 
ft.,  or  about  30  bents.  Suggestions  have  been  made  that 
some  general  cause,  as  a  gasoline-vapor  explosion  set  off 
by  the  blast,  brought  about  the  wreck;  these  suggestions 


are  only  hypothetical,  as  no  facts  have  been  learned  to 
support  them. 

Subway  work  in  Seventh  Ave.  extends  south  from  42nd 
St.  to  a  connection  with  a  pair  of  tunnels  under  the  East 
River  at  Old  Slip.  All  but  the  extreme  southerly  part 
is  four-track  structure  with  all  tracks  on  the  same  level. 
The  structure  is  generally  as  near  the  surface  as  the  pipe 
and  sewer  systems  permit. 

The  collapse  occurred  in  the  section  from  16th  to 
30th  St.,  which  is  being  built  by  the  United  States  Realty 
and  Improvement  Co.  as  contractor. 
The  south  end  of  this  section  is  in  sand 
for  the  full  depth,  while  the  north  half 
is  in  all  rock  (schist).  The  same  work- 
ing system  is  employed  in  both  parts, 
with  only  minor  differences.  As  in 
all  the  subway  work  now  going  on  in 
the  city,  the  excavation  is  done  under- 
ground, after  replacing  the  pavement  by 
planking  laid  on  joists  and  beams. 
These  beams  are  underpinned  by  girders 
and  posts  as  the  subsurface  digging- 
proceeds. 

On  Sept.  22  the  excavation  and  timbering  of  the  section 
were  so  far  advanced  that  only  50  ft.  of  ground  was  left 
between  the  main  south  heading,  which  had  reached  the 
south  line  of  25th  St.,  and  the  north  heading,  which  had 
crossed  the  north  line  of  25th  St.  Advance  work  in  the 
north  heading  had  been  shut  down,  and  back  of  it  most  of 
the  permanent  subway  steelwork  (columns  and  roof 
beams)  had  been  erected.  In  the  south  heading  the  steel 
erection  had  extended  to  a  point  between  23rd  and  24th 
St.,  while  from  here  north  to  the  face  of  the  bench  the 
lootings  for  the  permanent  steel  were  being  prepared. 

A  blasting  gang  came  on  duty  in  the  south  heading 
shortly  before  8  a.m.,  Sept.  22,  to  shoot  the  holes  in  the 


FIG.   2.     LOOKING   SOUTHWESTERLY   INTO   THE  EXCAVATION  AT  THE  COLLAPSE 
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east  half  of  the  bench — east  and  west  halves  being  worked 
separately.  One  blast,  possibly  two,  were  shot,  and  then 
at  once  the  whole  street  roadway  came  down,  over  the 
full  width  of  the  cut,  and  back  more  than  a  block,  to  the 
point  where  the  permanent  steelwork  was  in  place  (see 


The  wreck  showed  the  roadway  planking  lying  in  fairly 
regular  arrangement  on  top  of  the  pile  in  the  cut  (see 
view.  Figs.  3  and  4).  It  seems  to  have  fallen  straight 
down.  The  supporting  timbers  and  I-beams  were  not  so 
regular  in  position;  such  of  them  as  could  be  identified 


FIGS.  3  AND  4.     HOLE  IN  SEVENTH  AVE.,  NEW  YORK,  AFTER  COLLAPSE  OF  TIMBERING  IN 

SUBWAY  EXCAVATION 

Upper  view,  looking  "O'th^h^  Lower  view,  looking  at  south  end  of  collapse,  where 

Liie  "uei  umoeimg  was  carried  on  permanent  subway  steelwork 

tfttiR8'  X«     A  *Twl  no'thbound  street  ™>  which  as  to  original  location  indicated  a  movement  south.  The 

1    ,C  \\a**Zm™}dfw*y  between  24th  and  25th  St.,  four  or  five  northerly  bents  of  permanent  steel,  at  the 

fell  to  the  bottom  with  the  tracks,  and  two  wagons  also  south  end  of  the  collapse,  were  crowded  together  and 

went  down.    Eight  dead  were  later  taken  out  of  the  car.  leaning  south 
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The  timber  used  in  the  United  States  Realty  section  is 
shown  in  Fig.  5.  The  beams  under  the  street  planking 
and  car  tracks  are  carried  by  one  12xl6-in.  longitudinal 
stringer  on  either  side  of  a  central  aisle.  Bents  of  6  to 
S  posts,  spaced  10  ft.  apart  along  the  work,  support  the 
stringers  and  also  directly  the  roadway  beams.  These 
posts  in  turn  foot  on  transverse  24-in.  80-lb.  I-beams,  one 
25-ft.  length  on  either  side,  set  12  to 
15  ft.  above  the  floor  of  the  excavation. 
Four  12xl2-in.  posts,  two  under  each 
I-beam,  carry  the  load  of  the  entire  bent. 

For  bracing,  the  I-beams  are  strutted 
longitudinally  by  4x8-in.  or  8x8-in. 
spreaders  wedged  between  their  webs. 
Two  or  three  such  spreaders  are  used  on 
either  side  of  the  central  aisle.  Also, 
the  upper  tier  of  posts  is  set  on  4xl2-in. 
or  6xl2-in.  foot-planks  dapped  over  the 
top  flanges  of  the  I-beams  in  alternate 
bays  between  bents.  Longitudinal  spacer 
planks  under  the  roadway  beams  also 
act  as  struts. 

Transversely,  the  two  I-beams  of  each 
bent  are  spread  and  tied  by  a  pair  of 
12-in.  201/2-lb.  channels  spanning  the 
middle  aisle  and  bolted  to  the  I-beam 
webs.  There  are  other  spreaders,  and  at 
many  places  transverse  diagonal  bracing 
in  the  upper  tier  of  posts,  as  indicated 
in  Fig.  5.  The  outer  posts  are  blocked 
against  the  side  walls  of  the  cut. 

There  is  no  longitudinal  diagonal 
bracing  in  either  upper  or  lower  tier 
of  posts. 

At  the  forward  end  or  bench,  the 
timbering  is  bridged  over  to  the  top  of 
bench  by  four  longitudinal  flying  gird- 
ers or  "runner  beams/'  two  on  either  side, 
which  extend  from  a  support  on  the 
bench  backward  over  at  least  three  bents,  and  rest  on  in- 
dependent framed  towers  at  their  back  ends.  These 
runner  beams  are  30-in.  200-11).  wide-flange  I-beams,  42 
ft.  long.    They  carry  the  forward  two  bents  (nearest  the 
bench,  where  posts  cannot  be  set,  or  if  set  might  be  dis- 
placed by  blasting)  by  hanger  bolts  holding  up  the  24-in. 
I's  of  the  bents.    As  bench  excavation  proceeds,  the  run- 
ner beams  are  set  forward  in  10-ft.  steps,  and  their  rear 
towers  are  moved  in  20-ft.  steps. 

Conditions  at  the  bench  of  the  south  heading  at  25th  St. 
are  these:  The  west  bench  system  is  undisturbed,  the 
runner  beam  and  its  tower  (only  one  beam  was  used  in 
the  west  half  of  this  point)  being  still  in  place  holding 
up  the  street  planking ;  just  back  of  the  runner-beam  sec- 
tion, however,  everything  is  down.  In  the  east  half,  not 
only  is  all  the  timbering  down,  but  both  runner  beams 
are" down,  leaning  up  against  the  bench  with  their  forward 
ends  nearly  at  its  top;  both  towers  also  are  down,  but 
the  inner  one  of  the  two  is  lying  on  the  floor  of  the  pit, 
overturned  and  crushed  flat,  not  far  out  of  place.  Fig.  1 
sketches  the  conditions  roughly. 

The  difference  between  the  east  and  west  bench  condi- 
tions proves  that  the  east  runner  beams  or  their  towers 
were  displaced  or  wrecked  in  the  very  origin  of  the  col- 
lapse. Had  the  collapse  started  behind  them  the  posted 
timbering  should  have  pulled  clear  and  left  the  bench  sec- 


tion standing  as  in  the  west  half.  The  collapse  of  the 
timbering  southward  of  the  bench  section  was  apparently 
a  southward  tipping  or  buckling  of  the  post  system,  pos- 
sibly started  by  a  heavy  blow  delivered  against  the  front 
end  of  the  timbering  near  the  level  of  the  24-in.  I-beams. 

As  a  precautionary  measure  since  the  collapse,  longi- 
tudinal diagonals  have  been  spiked  or  bolted  to  the  lower 
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^SECTION  AT  COMPLETED  TIMBERING 

Cross-  Sec+ion 

FIG.  5.   ARRANGEMENT  OF  TIMBERING  IN  SEVENTH  AVE. 


SECTION  NEAR  BENCH 


The  working  system  involves  the  use  of  transverse  I-beams  suspended  from 
flying  girders  or  runner  beams  near  the  face  of  the  bench  and  carried  on 
posts  farther  back 

posts  at  intervals  in  the  remaining  timbering  of  this  con- 
tract section. 

Investigations  of  the  accident  have  been  started  by  the 
coroner,  the  contractors,  the  Public  Service  Commission, 
the  Mayor  and  other  authorities. 

Second  Fall  Dm©  t©  PRoclfe  Slide 
in  BE"©»dlwa&y  Esses*,  vats  @sa 

Only  three  days  after  the  Seventh  Ave.  accident  de- 
scribed in  the  preceding  article,  a  second  collapse  of  sub- 
way timbering  occurred  in  the  work  of  the  same  contrac- 
tor, but  on  another  contract  section.  About  7  p.m.,  Satur- 
day, Sept.  25,  the  timbering  under  Broadway  near  38th 
St.  was  wrecked  by  a  rock  slide.  Partly  crushing  and 
partly  dislocating  the  system  of  posts  and  brace-struts, 
the  slide  dropped  the  roadway  planking  of  half  the  street 
width  for  a  length  of  70  ft.  into  the  pit.  The  planking 
of  the  east  half,  together  with  the  two  car  tracks,  re- 
mained hanging  across  the  wrecked  section  by  the  suspen- 
sion action  of  the  track  rails.  One  vehicle  fell  with  the 
street  planking,  causing  one  death. 

The  point  of  collapse  is  directly  in  front  of  a  theater, 
and  four  or  five  other  theaters  are  within  a  radius  of  300 
ft.  Had  the  collapse  occurred  half  an  hour  later,  there- 
fore, the  results  would  have  been  more  serious. 
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The  work  at  this  point  is  part  of  the  new  Broadway-59th 
St.  subway  line  to  be  operated  by  the  New  York  Con- 
solidated Railroad  Co.  (Brooklyn  system).  The  section 
from  near  32nd  to  39th  St.  is  being  constructed  by  the 
United  States  Realty  and  Improvement  Co.  The  structure 
is  to  be  one-level  four-track  subway,  with  floor  about  35 


collapsed  section  the  cast  face  of  the  cut  slopes  inwar.I 
on  what  appears  to  be  a  stratification  surface,  in  a  way 
to  give  little  opportunity  for  effective  lateral  blocking. 

The  extent  of  the  collapse  is  indicated  in  Fig.  7.  Seven 
bents  just  south  of  the  face  of  bench  are  totally  destroyed. 
Three  others  are  partly  destroyed  and  partly  distorted 


FIG.    6.     BROADWAY   TIMBERING    WRECKED    BY   ROCK  SLIDE  ON  WEST  SIDE  OF  CUT 


ft.  below  street.  Rock  is  within  5  to  6  ft.  of  the  surface; 
it  is  Manhattan  schist,  whose  strata  here  stand  nearly  on 
edge.  As  indicated  by  the  elevation  of  the  bench  face  in 
Fig.  7,  the  dip  is  to  the  west.  On  the  east  side  of  the  cut 
(right  side  in  Fig.  7)  the  rock  slopes  so  as  to  slide  into 
the  cut,  and  here  some  of  the  slabs  have  been  doweled  in 
place  by  steel  rods  grouted  in  holes.  On  the  west  side 
the  blasting  produces  an  irregular  side  face,  with  sheets 
of  rock  standing  up  partly  undercut.  Jointing  planes 
slope  down  inward  toward  the  cut.  . 

The  slide  (Fig.  7)  was  a  slip  along  such  jointing  planes 
of  the  rock  of  the  west  face.  The  appearance  of  the 
break  shows  this  clearly  (see  Fig.  7  and  view,  Fig.  (i). 
What  disturbance  started  the  slip  could  not  be  learned. 
According  to  the  best  evidence  at  hand  up  to  now,  no  one 
suspected  the  seamy,  dangerous  nature  of  the  rock  at  this 
point.  The  slip  was  about  12  ft.  in  thickness  at  it  s  maxi- 
mum, measured  out  from  the  original  side  of  the  cut. 

The  timbering  of  the  Broadway  excavation  (Fig.  8)  is 
closely  similar  to  that  used  on  the  Seventh  Ave.  section 
of  the  same  contractor  (see  Fig.  5,  in  preceding  article). 
The  main  beams,  however,  are  set  above  the  permanent 
subway  structure,  and  thus  are  located  just  beneath  the 
piping  under  the  street;  the  posts  under  them  are  strutted 
by  two  lines  of  longitudinal  and  transverse  timbers.  There 
are  four  posts  in  each  bent,  two  under  the  12x16  main 
stringers  and  two  at  the  walls.  Bents  are  spaced  10  ft. 
The  outer  posts,  as  observed  in  the  standing  work  just 
south  of  the  collapse,  are  blocked  against  the  sides  of  the 
cut,  both  to  hold  the  rock  and  to  stiffen  the  timbering: 
this  blocking  varies  from  post  to  post.    However,  in  the 


by  having  the  tops  of  the  posts  pushed  over  eastward. 
South  of  this  the  timbering  is  in  place  and  plumb,  and 
there  is  no  indication  that  the  collapse  transmitted  any 
injurious  action  to  it.  Nevertheless,  the  posts  in  the  un- 
damaged portion  were  braced  longitudinally  by  heavy  tim- 
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ber  diagonals  immediately  alter  the  collapse,  as  extra  as- 
surance of  security. 

Where  the  collapse  occurred  the  bench  of  the  excavation 
had  advanced  to  within  100  ft.  of  the  north  end  of  the 
United  States  Realty  contract  section.  The  adjoining  sec- 
tion had  not  yet  been  attacked  in  the  immediate  neigh- 
borhood, so  that  there  has  been  no  opportunity  to  de- 
velop the  rock  structure  just  north  of  the  region  of  the 
slide. 

The  police  department  stopped  traffic  on  many  of  the 
most  important  thoroughfares  of  the  city.  Seventh  Ave. 
was  closed  from  31st  St.  south.  Broadway  was  closed 
from  26th  St.  to  39th  St.  to  all  except  street  cars,  and 
from  33rd  St.  to  39th  St.  to  all  traffic.  Crossings  Mere 
closed  along  Broadway  at  8th,  3  4th,  23rd,  and  at  all 
crossings  from  28th  to  39th  Sts.  On  Seventh  Ave.  the 
crossings  of  34th,  23rd  and  34th  Sts.  were  closed,  as  were 
also  the  crossings  of  Sixth  Ave.  and  34th  St.,  W.  10th 
and  W.  4th  Sts.,  and  Christopher  and  Varick  Sts. 

This  procedure  stopped  through  traffic  on  the  8th,  14th, 
22nd,  29th  and  34th  St.  crosstown  lines,  as  well  as  on 


Wedges 


FIG.  S.     TIMBERING  SYSTEM  USED  ON  BROADWAY 
Arrangement  similar  to  that  used  on  Seventh  Ave.  (Fig.  5), 
but  with  main  beams  above  subway  structure  and  dost  to 
street  surface:  two  sets  of  struts  between  posts 

Broadway  and  on  Sixth  Ave.  and  Seventh  Ave.  This 
interference  necessitated  the  operation  of  an  improvised 
system  of  shuttle  lines. 

These  rigorous  measures  were  adopted  by  order  ^  of 
Police  Commissioner  Woods,  following  a  resolution 
adopted  by  the  Public  Service  Commission  at  its  meeting 
on  Sunday  morning.  The  resolution  was  introduced  by 
Commissioner  Hayward,  and  recommended  that  all  traffic 
on  decked-over  streets  (except  street  cars)  where  the 
street  supports  were  not  of  steel  should  he  prohibited. 
Commissioner  J.  S.  Cram  offered  an  amendment  to  the 
effect  that  all  heavy  traffic  he  prohibited  on  Broadway. 

This  meeting  was  attended  by  all  the  members  of  the 
commission,  its  chief  engineer  Alfred  Craven,  Mayor  J. 
P.  Mitchell,  and  M.  II.  Smith,  Chief  Engineer  of  the 
Department  of  Water  Supply,  Gas  and  Electricity. 

The  city  authorities  from  mayor  down  to  Public- 
Service  Commission  became  enough  aroused  oxer  the 
Broadway  collapse  that  they  appointed  several  experts  and 
investigation  boards. 

The  mayor's  committee  of.  engineers  consists  of  the 
following  members  of  the  city's  engineering  forces: 
Nelson  P.  Lewis,  chairman,  E.  P.  Goodrich,  J.  W.  F. 
Bennett,  George  W.  Tillson,  Eugene  W.  Stern,  Merritt  H. 
Smith,  Amos  L.  Shaetfer,  Edwin  J.  Port,  John  R. 
Healy,  Benjamin  Welton,  Francis  Ferry,  and  R.  W. 
Creuzbaur.  For  the  Public  Service  Commission,  investi- 
gations by  its  engineering  stall'  will  be  supplemented  by 


the  services  of  Henry  H.  Quimby,  Chief  Engineer  of  the 
Philadelphia  subways,  Edmund  S.  Davis,  Chief  Engineer 
of  the  Boston  subways,  and  J.  H.  Hammond,  Jr. 

The  inquiries  being  conducted  by  the  coroner  and  the 
district  attorney  are  assisted  by  H.  de  B.  Parsons  as 
expert. 


pse  aim  Sualbws^s 

By  Fred  Lavis* 

The  two  accidents  on  the  new  subways  in  New  York 
City,  occurring  so  close  together  both  in  time  and  loca- 
tion and  resulting  in  the  collapse  of  the  roadway  supported 
over  the  subway  excavations,  have,  perhaps  naturally, 
caused  some  apprehension  in  the  minds  of  the  responsible 
officials  as  to  the  general  security  of  the  comparatively 
large  amount  of  street  surface  of  this  character  now  in 
existence.  The  writer  made  a  very  careful  examination 
of  all  the  work  in  progress  a  little  over  a  year  ago  and  was 
at  that  time  impressed  by  the  care  exercised  and  the  pre- 
cautions being  taken  to  avoid  accidents  of  this  kind. 

It  was  recognized  on  all  this  work  that  owing  to  the 
greatly  varied  character  of  the  so-called  "New  York  rock'' 
(the  mica  schist  that  underlies  the  whole  city)  it  was 
impossi  hie  to  predict  with  certainty  what  the  results  of 
every  blast  would  he,  and  precautions  were  therefore  taken 
to  provide  against  complete  collapse  of  the  decking,  even 
though  one  or  even  several  supports  were  displaced 
either  by  rock  thrown  out  by  blasting  or  by  slipping  or 
sliding  of  the  rock  mass. 

The  extremely  unstable  character  of  the  New  York  rock 
has  always  been  realized,  but  even  among  the  most  com- 
petent of  those  who  have  bad  to  handle  it,  it  has  not  al- 
ways been  possible  to  entirely  prevent  trouble,  as  the  ser- 
ies'of  disasters  in  3  902  in  the  Park  Avenue  tunnel  of 
the  original  subway  testifies. 

In  view  of  these  conditions,  therefore,  it  seems  advisable 
to  mention  here  briefly  some  of  the  general  principles 
and  methods  adopted  on  the  work  referred  to,  which  was 
described  in  some  detail  by  the  writer  in  a  series  of  articles 
in  Engineering  News  during  the  second  half  of  3934.  This 
may  tend  to  allay  the  fear  that  the  conditions  that  have 
caused  these  last'  two  accidents  are  general  or  that  there 
is  cause  for  general  alarm  over  the  situation. 

Article  VII  of  the  series  referred  to  describes  the  meth- 
ods of  timbering  (Engineering  News,  Nov.  26,  3934,  p. 
3068),  and  the  references  herein  to  the  figure  numbers 
are  to  those  of  that  article.  At  the  outset  it  may  be  noted 
that,  speaking  generally,  all  the  excavation  below,  say. 
14th  St.  is  in  earth  and  above  that  point  almost  all  in  rock. 
Little  danger  from  blasting  or  from  sliding  rock  is  to  he 
expected,  therefore,  on  the  downtown  sections. 

At  the  time  of  the  writer's  examination  of  the  construc- 
tion work,  and  in  conversations  with  both  the  engineers  of 
the  Public  Service  Commission  and  of  the  contractors,  he 
was  impressed  by  the  evident  realization  on  their  part 
of  the  necessity  of  continuous  support  and  the  need  of  ade- 
quate  bracing 'in  all  directions,  as  is  shown  by  the  follow- 
ing quotation  from  the  article  referred  to,  where  it  is  noted 
that  the  design  of  the  timbering  in  all  cases  not  only  pro- 
vided for  a  clear  working  space,  but  was  designed  to 
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"guard  against  disaster  by  tbe  loosening  or  destruction  of 
one  or  more  supports  by  the  blasting  operations  or  by  slides 
in  the  very  unstable  New  York  rock." 

Taking  up  the  references  in  order,  it  will  be  noted  that 
m  the  fully  timbered  section  of  the  usual  ranger  and  cross- 
braced  type  (illustrated  in  Fig.  35  of  the  article  cited) 
"tension  rods  were  used  throughout  to  hold  up  the  bottom 
braces,  and  carefully  placed  additional  horizontal  cross- 
bracing  was  carried  diagonally  from  the  center  at  each 
of  the  shafts  back  through  several  bents  to  the  sides." 
The  vertical  diagonals  are  shown  in  the  photographs. 

On  Lexington  Ave.,  "after  some  trouble  with  slipping 
and  sliding  rock,  continuous  girders  were  erected  on  the 
sidewalk  line,  spanning  the  section  in  which  excavation 
was  being  carried  on,  and  from  which  the  street  decking- 
was  hung  as  well  as  being  supported  from  the  bottom  " 
(Figs.  36  and  41.) 

Through  the  deep  cutting  for  the  125th  St.  Station  a 
system  of  six  pairs  of  20-in.  I-beams  was  used,  three  pairs 
under  each  track  of  the  street  railway.  One  pair  under 
each  track— that  is  four  in  all  of  these  I-beams— was  con- 
tinuous throughout  the  length  of  the  work,  the  joints  being 
spliced  to  develop  full  strength ;  a  second  pair  under  each 
track— that  is,  another  four  beams— was  120  ft.  long  (with 
fully  spliced  joints)  and  they,  as  well  as  four  more  80  ft. 
long,  spanned  the  working  space  and  were  moved  ahead 


as  the  work  progressed,  but  they  .vere  all  supported  at 
more  than  one  point.  Unusual  care  was  taken  in  all  this 
work  to  splice  all  joints  and  to  nail  cleats  at  all  connec- 
tions. This  made  it  somewhat  more  difficult  to  take  the 
timber  apart  when  it  was  necessary  to  remove  it  and  of 
course  damaged  it  more,  but  the  structure  was  well  framed 
and  fastened  together. 

Figs.  37  and  42  show  the  vertical  diagonals,  or  so- 
called  "arch  bracing"  used  on  the  section  under  Church 
St.  and  on  Sec.  3 — lower  Broadway. 

Fig.  40  shows  a  Lexington-Ave.  section  which  was  quite 
deep  and  where  the  rock  was  bad  in  many  places  Here 
three  pairs  of  I-beams  spliced  to  develop  full  strength 
were  placed  immediately  under  the  decking,  one  pair  be- 
tween the  track  and  one  pair  on  either  side.  There  are 
three  more  pairs  further  down,  and  the  whole  structure 
is  tied  together.  The  vertical  diagonals  just  below  the  deck 
form  an  arched  support,  the  rakers  at  the  side  forming 
desirable  supports,  but  arranged  in  such  a  way  that  the 
entire  removal  of  even  two  or  three  at  a  time  would  not 
cause  a  collapse  of  the  structure.  Fig.  51  of  the  succeed- 
ing article  (Engineering  News.  Dec.  3,  1914,  p.  1108) 
shows  a  typical  rock  slide  on  Lexington'  Ave.  ' 

These  references,  it  is  believed,  are  sufficient  to  show 
that  the  difficulties  and  dangers  of  this  work  have  been 
realized  and  at  least  on  much  of  it  fully  provided  for 
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Another  stage  in  the  seemingly  endless  litigation 


over 


the  Cameron  septic  patent  in  the  United  States  has  been 
reached  by  the  denial  of  a  plea  entered  by  the  defendant 
m  one  of  the  suits.  (Cameron  Septic  Tank  Co.,  com- 
plainant, vs.  City  of  Winchester,  defendant,  United  States 
District  Court,  Eastern  District  of  Kentucky.)  Some 
time  time  ago  the  company  brought  suit  against  the  city, 
alleging  that  the  two-story  settling,  ox  Imhoff,  tank  at 
Winchester,  Ky.,  was  an  infringement  of  the  Cameron 
Conimm  &  Martin  United  States  Patent  No.  634,423,  of 
Oct.  3,  1899,  process  claims  Nos.  1,  2,  3,  4,  and  21.'  Proof 
on  the  mam  issue  has  not  been  submitted,  the  defendant 
pleading  that  the  process  claims  just  named  expired  in 
1909  with  the  apparatus  claims  of  the  Cameron  &  Com- 
mm  British  patent  (for  14  years)  No.  21,142  of  Nov.  8 
1 895. 

In  a  brief  filed  in  May,  1915,  the  company  denied  the 
plea  of  the  city  and  maintained  that  the  process  claims 
remain  m  force  in  the  United  States  for  the  full  17-year 
term  of  the  patent,  or  until  Oct.  3,  1916.  The  United 
Mates  District  Court  filed  an  order  on  Sept  15  1915 
sustaining  this  plea.  The  order  was  not  accompanied 
by  an  opinion.  Unless  the  city  appeals,  the  case  will  pre- 
sumably go  to  trial  on  the  main  question  of  infrino-ement 
regarding  which  no  evidence  has  yet  been  offered 

It  may  be  added  that  in  the  Knoxville,  Iowa,  case  (see 
peering  New,  Jan.  23,  1913,  p.  189,  and  Feb.  6, 

pa+  'fx?  1  the  United  States  SuPreme  Court  ruled  that 
Patent  No.  634,423  expired  in  1909  with  the  British  pat- 


ent already  named,  and  that  while  the  Cameron  Septic 
Tank  Co.  maintains  that  ruling  to  be  of  no  significance 
except  in  the  Knoxville  case,  opposing  attorneys  have 
claimed  the  contrary.  (For  both  contentions,  see  Engi- 
neering News,  Feb.  6,  1913,  as  cited.) 

Rapid  progress  with  activated  sludge  as  a  means  of  sew- 
age treatment  is  being  made  at  Milwaukee,  Wis.  The 
status  of  both  construction  and  experimental  work  is 
shown  in  the  following  statement  prepared  for  Engineer- 
ing News  by  T.  Chalkley  Hatton,  Chief  Engineer  Mil- 
waukee Sewerage  Commission  : 

Three  tanks  of  the  2,000,000-gal.  unit  will  be  in  use 
by  Oct.  1  m  order  to  secure  activated  sludge  for  priming 
the  entire  unit,  which  will  be  completed  by  the  middle  of 
November. 

The  experimental  continuous-flow  tank  which  has  been 
m  operation  since  July  (see  Engineering  News,  July  15, 
1915)  has  been  giving  splendid  results.  The  volume  of 
flow  through  the  tank  has  been  gradually  increasing  and 
the  amount  of  air  required  for  aeration  decreasing,  until 
now  (Sept.  24)  the  sewage  is  being  treated  at  a  cost  of 
about  $4  per  1,000,000  gal.,  and  that,  too,  with  a  result- 
ing effluent  that  is  stable,  clear  as  tap  water  and  that  shows 
a  bacterial  reduction  of  between  95  and  99%. 

We  have  gotten  so  far  along  with  our  experiments  in 
the  treatment  of  the  liquor  that  we  have  no  doubt  in  our 
minds  of  its  success  both  from  the  sanitary  and  economical 
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standpoint,  and  we  are  now  investigating  very  earnestly 
the  disposition  of  the  resultant  sludge. 

We  have  had  this  sludge  analyzed  by  two  fertilizing 
manufacturing  companies,  who  have  given  us  its  avail- 
able value  based  upon  the  nitrogen  and  fat  content  of  about 
.$12.  We  have  been  assured  that  there  is  an  ample  market 
for  it  as  rapidly  as  it  can  be  manufactured,  and  we  are 
now  engaged  in  making  a  study  of  the  best  apparatus  for 
dewatering,  degreasing  and  drying  the  sludge,  and  we 
think  there  will  be  no  difficulty  in  securing  proper  ap- 
paratus for  performing  this  work  economically  so  as  to 
leave  a  considerable  margin  of  profit  in  the  output. 


S3 


at  Ttiflfts  College 
By  Frank  B.  Sahbqbn* 


T®weir 


A  high  wind  wrecked  a  300-ft.  wireless  tower  under 
erection  by  the  American  Radio  and  Research  Corporation 
at  Tufts  College,  Mass.,  on  Sept.  26.  The  top  section  of 
the  tower  had  just  been  put  in  place,  but  was  not  perma- 
nently secured' when  the  workmen  left  the  job  on  Satur- 
day. '  During  Sunday  afternoon  a  38-mi.  wind,  as  re- 
corded by  the  Weather  Bureau,  came  up. 

The  tower,  which  was  like  a  steel  mast  300  ft.  high, 
fell  across  a  main  street  and  the  tracks  of  the  Boston  & 
Maine  Railroad,  Southern  Division.  (See  views,  Figs.  1 
and  2.)  It  struck  the  track  in  front  of  an  express  tram, 
derailing  the  locomotive  but  doing  no  serious  damage. 

The  failure  of  the  tower  is  attributed  to  defects  in  the 
guys.  The  top  set  of  wire  guys  had  not  been  completed ; 
instead  of  the  permanent  set  which  was  to  be  placed  at  the 
top,  a  temporary  set  of  ft-in.  wire  guys,  and  heavy  manila 
rope  as  auxiliary,  had  been  left  in  place.  Furthermore, 
the  guys  had  not  been  made-up  tight  and  the  tower  was 
observed  to  sway  excessively  just  before  it  fell.  The  guys 
broke  on  the  windward  side,  and  the  tower  fell  with  some 
evidence  of  twisting  but  no  signs  of  buckling. 

As  shown  by  Fig.  2,  the  tower  was  composed  of  angle 
irons  (3x3x*4-iDL)  for  posts  and  horizontal  and  diagonal 

braces  (2x2x1Viri-)-    The  braces  were  sPaced  4  ft-  aPart 

bolt. 


in  the  vertical  and  bolted  at  each  end  with  a  TVin, 


►Professor  of  Civil  Engineering,  Tufts  College,  Mass. 


In  cross-section  the  tower  was  3V2x3y2  ft.  Three  sets  of 
guys  were  to  be  used,  one  at  100  ft.  above  the  base,  one 
at  200  and  one  at  300  ft.  Each  set  contained  three  rope? 
placed  120°  apart.  There  were  three  concrete  anchorages 
about  150  ft.  from  the  base.  The  lower  guys  were  %-in. 
diameter,  and  the  upper  ones  were  to  be  %-in. 

The  tower  was  designed  by  J.  R.  Worcester,  Boston. 
Mass.,  and  the  contract  i'or  erection  was  in  the  hands  of 
the  Builders  Iron  and  Steel  Co.,  Cambridge,  Mass.,  but 
had  been  sublet  by  that  company. 

It  is  proposed  to  start  erection  again  at  once,  making 
use  of  about  one-third  of  the  original  members.  A  rein- 
forced-concrete  base  (see  Fig.  1)  5i/2x5y2  ft-  and  1  ft. 
thick,  remained  rigidly  attached  to  the  tower,  and  with- 
out cracking  it  supported  the  weight  of  the  tower  as  thrust 
upon  it  during  the  fall. 

m 

witta  BeccM,  (Grafts3!©® 

A  fresh  start  has  been  made  in  developing  transpor- 
tation on  the  Mississippi  River  and  its  tributaries.  The 
Inland  Navigation  Co.,  recently  organized  under  the 
presidency  of  John  H.  Bernhard,  has  begun  the  con- 
struction'of  36  self-propelled  shallow-draft  steel  barges. 
The  first  one  of  the  fleet  is  now  nearing  completion  at 
the  Howard  Ship  Yards  Co.,  Jeffersonville,  Ind. 

The  barge,  built  under  the  regulations  of  the  Amer- 
ican Bureau  of  Shipping,  is  in  all  respects  of  steel 
construction.  Transverse  bulkheads  divide  it  into  five 
water-tight  compartments.  The  propelling  machinery 
consists  of  four  three-cylinder  oil  engines  of  the  four- 
cycle type,  each  operating  one  propeller. 

The  barges  are  240  ft.  long  and  43  ft.  wide  over  all, 
with  mean  draft  (at  500  tons'  load)  of  about  3i/2  ft.  and 
full-capacity  draft  (at  1,600  tons'  load)  of  about  7  ft. 
The  deck  is  surmounted  by  a  steel  waterproof  cargo  bos 
having  removable  sectional  roof.  Over  this  an  electric 
traveling  gantry  is  arranged  to  load  and  unload  cargo, 
and  by  means  of  a  70-ft.  extension  boom  to  handle  it  to 
and  from  the  bank. 

There  is  the  necessary  auxiliary  electric  plant  for 
lighting  as  well  as  for  cooking,  and  for  all  power  uses, 
including  winches,  steering,  etc. 


VIEWS  OF   WRECKED    WIRELESS   TOWER   ACROSS  RAILROAD  TRACK  AT  TUFTS  COLLEGE,  MASSACHUSETTS 
IE    S  !   General  view.    2.  Detailed  view  at  railroad  crossing.    From  photographs  by  M.  S.  Munro 
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It  is  expected  that  these  boats  will  prove  so  economical 
in  operation  that  if  sufficient  advantage  is  taken  of  the 
new  line  by  shippers  an  important  increase  in  present 
transportation  facilities  will  result. — John  M.  Sweeney, 
Monadnock  Block,  Chicago. 

■ 

for  Pipovidlei&ee,  R.  H. 

Extensive  improvements  to  the  water-supply  of  Provi- 
dence, R.  I.,  are  to  be  carried  out  under  direction  of  a 
water-supply  board  established  at  the  last  session  of  the 
Rhode  Island  legislature  as  the  result  of  investigations 
that  have  been  carried  on  during  the  past  two  years. 

The  present  supply  of  the  city  is  taken  from  the  Paw- 
tuxet  River  at  Pettaconset,  about  five  miles  southwest  of 
the  city.  While  the  upper  reaches  of  the  Pawtuxet  River 
flow  through  a  sparsely  populated  farming  district,  the 
lower  portion  of  the  valley  is  lined  with  manufacturing 
towns.  The  Avater  is  now  pumped  by  electric  centrifu- 
gal pumps  onto  sand  filter  beds,  and  the  filtered  water 
from  these  beds  is  pumped  to  a  distributing  reservoir, 
requiring  a  lift  of  about  180  ft.  Additional  pumping 
of  this  supply  is  necessary  to  reach  elevated  portions 
of  the  city.  The  new  source  of  supply  is  demanded,  not 
only  because  of  the  serious  and  increasing  pollution  of 
the  Pawtuxet  River  at  the  point  Avhere  the  city  takes 
its  supply,  but  because  at  low  water  the  river  has  a  flow 
of  only  12.000,000  gal.  per  day,  while  the  average  con- 
sumption of  Providence  is  nearly  20,000,000  gal.  per  day, 
with  a  maximum  consumption  of  over  25,000,000.  The 
numerous  milldams  in  the  Pawtuxet  above  the  city's 
intake  also  greatly  interfere  with  the  regularity  of  the 
river  Aoav. 

A  joint  special  committee  on  increased  water-supply, 
of  which  B.  Thomas  Potter  was  chairman,  investigated 
a  number  of  possible  sources  for  future  supply,  with  the 
assistance  of  Samuel  M.  Gray  and  Frederick  P.  Stearns 
as  consulting  engineers.  As  a  result  of  these  investiga- 
tions, the  north  branch  of  the  Pawtuxet  River  was  se- 
lected as  a  future  source  of  supply  and  the  special  com- 
mittee was  continued  as  a  board  to  construct  the  works 
it  recommended. 

It  is  proposed  to  build  a  dam  about  80  ft.  in  height 
and  thus  create  a  large  storage  reservoir.  The  drainage 
basin  supplying  this  reservoir  is  sparsely  populated, 
nearly  all  the  mills  in  the  river  being  located  lower 
down  on  the  stream  at  various  falls.  Water  from  this 
reservoir  will  be  delivered  by  gravity  to  the  distributing- 
reservoirs  in  Providence,  thus  eliminating  all  but  high- 
service  pumping.  The  conduit  to  be  built  will  be  about 
8  ft.  in  diameter,  mostly  in  tunnel. 

The  legislative  act  enabling  Providence  to  build  the 
proposed  new  works  contains  an  interesting  requirement 
for  the  maintenance  of  the  flow  of  the  Pawtuxet  River. 
During  the  period  while  the  reservoir  is  filling,  the  city 
must  allow  20,000,000  gal.  per  day  to  flow  "down  the 
stream  and  may  store  only  the  water  in  excess  of  such 
a  rate  of  flow.  After  the  city  has  accumulated  20,000,000,- 
000  gal.  of  water  in  its  reservoir,  it  must  draw  from  the 
reservoir  in  each  month  a  quantity  equivalent  to  at  least 
70,000,000  gal.  daily,  of  which  such  portion  as  is  re- 
quired may  be  devoted  to  municipal  use,  the  remainder  to 
be  discharged  into  the  stream  below  the  dam.  Additional 


provisions  are  inserted  requiring  the  city  to  forever  dis- 
charge from  its  reservoirs  sufficient  water  to  maintain  a 
certain  rate  of  flow  at  specified  milldams  and  manufac- 
tories farther  down  the  stream.  At  one  of  these  it  is 
required  that  a  quantity  of  not  more  than  72,000,000 
gal.  per  week  must  be  delivered  as  the  owner  of  works 
shall  certify  from  time  to  time  is  necessary  for  his  use 
for  manufacturing  purposes  other  than  the  production 
of  water  power.  The  city  may  be  required  to  pay  dam- 
ages to  the  employees  of  any  manufacturing  establishment 
that  is  condemned  under  the  act  by  reason  of  their  loss 
of  employment. 

The  Providence  Water-Supply  Board  lias  recently  ap- 
pointed Frank  E.  Winsor  as  chief  engineer  and  Samuel 
M.  Gray  as  consulting  engineer.  The  engineering  force 
for  the  work  is  now  being  selected. 
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C  <BL  Au  IR.Ro  Adopts  Automatic 

An  automatic  apparatus  for  the  exchange  of  mail  ba^s 
between  stations  and  moving  trains  has  been  adopted  by 
the  Chicago  &  Alton  R.R.  for  its  line  between  Chicago  and 
St.  Louis.  The  distance  is  284  miles  and  there  are  about 
35  exchange  points. 

The  station  equipment  consists  of  a  platform  on  which 
are  mounted  the  mail  cranes,  and  beneath  which  is  a 
trough  with  floor  sloping  away  from  the  track.  This 
trough  is  to  receive  the  bags  dropped  from  the  cars,  thus 
reducing  the  fall  and  protecting  the  contents  from  in- 
jury. The  trough  is  about  100  ft.  long  and  5  ft.  wide. 
The  mail  cranes  are  somewhat  similar  to  those  ordinarily 
used,  but  are  set  farther  from  the  track  and  are  so  made 
that  the  arms  swing  aside  when  unlatched  by  the  removal 
of  the  bag.  The  crane  carries  only  one  bag,  but  the  num- 
ber of  cranes  at  any  point  depends  upon  the  amount  of 
mail  to  be  handled,  and  the  train  will  pick  up  practically 
any  number  of  bags  in  succession. 

The  equipment  on  the  car  includes  the  mechanism  for 
operating  the  door,  catcher  and  delivery  chute.  This  is 
driven  by  gearing  from  one  of  the  car  axles,  but  is  in 
operation  only  while  passing  an  exchange  point.  It  is 
set  in  action  by  a  track  instrument,  or  trip,  and  the  cor- 
responding trip  on  the  car  is  so  housed  that  no  obstruc- 
tion except  the  track  trip  can  engage  it.  As  soon  as  the 
series  of  motions  has  been  completed  the  mechanism  goes 
out  of  action  until  started  again  at  the  next  exchange 
point.  The  mechanism  moves  slowly,  owing  to  the  use  of 
reducing  gear,  there  being  one  revolution  of  the  operating 
shaft  to  115  revolutions  of  the  car  axle,  so  that  there  is 
no  violent  shock  or  slamming  in  the  several  movements. 

The  accompanying  figure  shows  both  the  station  and  car 
equipment  with  the  system  in  operation.  In  this  view  the 
train  has  taken  five  bags  and  the  catcher  is  just  engaging 
the  sixth.  At  the  rear  will  be  seen  the  mail-delivery  com- 
partment projecting  from  the  side  of  the  car  and  with  its 
bottom  chute  dropped  to  deliver  the  bags  to  the  timber 
trough. 

The  track  trip  is  set  456  ft.  in  advance  of  the  exchange 
point  and  starts  the  mechanism,  the  operations  being  con- 
trolled by  three  slowly  moving  cams.  The  first  cam  un- 
locks and  opens  the  sliding  doors  while  the  train  travels 
180  ft.;  it  holds  them  open  during  a  travel  of  480  ft. 
while  the  bags  are  taken  and  delivered,  and  it  then  closes 
and  locks  the  doors  during  a  travel  of  180  ft.    Thus,  the 
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total  distance  from  the  time  the  doors  begin  to  open  until 
they  are  closed  is  840  ft. 

The  distances  given  are  for  cars  having  36-in.  wheels, 
but  for  larger  or  smaller  wheels  the  track  trip  is  set 
at  the  proper  distance.  When  the  trip  is  engaged  a  gong 
is  sounded  in  the  car,  announcing  that  the  exchange  is 
about  to  take  place. 

The  second  cam  operates  the  catcher.  This  apparatus 
consists  of  a  curved  arm,  or  chute,  to  take  the  bags  from 
the  cranes,  guide  them  through  the  door  and  drop  them 
upon  the  floor.  This  arm,  the  curved  part  of  which  ex- 
tends inside  the  car,  lies  normally  against  the  outside  of 
the  car  and  is  swung  into  catching  position  (after  the 
doors  have  been  opened)  while  the  train  is  traveling  180 
ft.  They  are  held  in  this  position  for  a  similar  distance 
and  then  closed,  their  complete  operation  being  effected 
during  a  travel  of  540  ft. 

The  delivery  chute  is  an  upright  steel  compartment,  or 
locker,  extending  nearly  the  full  height  of  the  side  of  the 
car  and  its  outer  face  forming  a  part  of  the  side.  Within 
this  the  mail  bags  are  stacked.  The  third  cam  operates 
this  simultaneously  with  the  operation  of  the  catcher. 
The  chute  is  thrust  outward  on  horizontal  guides  while  the 
train  moves  180  ft.  The  bottom  then  drops,  forming 
an  inclined  apron  to  deliver  the  bags  into  the  receiving, 
or  station,  trough,  which  is  only  a  few  inches  below  the 
level  of  this  apron.  The  chute  is  withdrawn  into  the  car 
and  locked  in  its  normal  position  during  a  second  distance 
of  180  ft. 

Delivering  the  bags  in  this  way  greatly  reduces  the  lia- 
bility of  damage  to  mail  matter  (even  with  parcel-post 
packages),  while  it  eliminates  the  present  liability  of  in- 
jury to  persons  being  struck  by  bags  thrown  out  at  sta- 
tions and  road  crossings.    Tt  also  eliminates  the  liability 


of  dropping  bags  at  wrong  places,  because  of  mistake 
or  miscalculation  of  the  mail  clerk,  and  the  further  chance 
of  a  bag  striking  some  obstruction  and  being  thrown  under 
its  wheels,  with  consequent  loss  and  damage  to  the  con- 
tents or,  possibly,  derailment  of  the  car. 

This  mail-exchange  system  is  the  invention  of  Albert 
Hupp.  It  is  being  introduced  by  the  Hupp  Automatic 
Mail  Exchange  Co.,  Washington,  D.  C,  and  Chicago,  111. 


A  Gasoline-Vapor  Explosion  Killed  31  and  injured  200,  and 
caused  property  loss  estimated  at  $500,000,  in  Ardmore,  Okla., 
on  Sept.  27.  The  explosion  resulted  from  a  spark  from  the 
hammer  of  a  workman  engaged  in  repairing  a  leak  in  a  tank 
car.  The  car  is  reported  to  have  contained  250  bbl.  of  gasoline. 
The  spark  undoubtedly  ignited  gasoline  vapor  in  the  tank 
above  the  liquid.  The  concussion  wrecked  two  blocks  of 
buildings,  and  the  scattered  blazing  gasoline  started  numerous 
fires.  The  accident  indicates  a  serious  lack  of  adequate  fire- 
prevention  regulations. 

The  Permit  for  Building  the  Coatesville  Dam  for  the 
improvement  of  the  water-supply  of  Coatesville,  Penn.,  will 
not  be  rescinded  by  the  State  Water-Supply  Commission,  not- 
withstanding the  arguments  for  such  action  summarized  in 
"Engineering  News"  of  Sept.  2,  page  477. 

Experiments  on  Treating  Lake  Water  with  Copper  Sulphate 
to  prevent  trouble  from  algae  growths  were  conducted  for 
the  City  of  St.  Paul,  Minn.,  from  June  12  to  Sept.  12,  1915, 
as  recommended  by  Allen  Hazen,  consulting  engineer,  New 
York  City.  The  work  was  in  the  immediate  charge  of  N.  L. 
Huff,  Professor  of  Botany,  University  of  Minneapolis,  who 
will  make  a  report  on  the  subject. 

Work  on  Quebec  Bridge  continues  to  make  good  progress. 
Since  the  notes  in  "Engineering  News,"  Sept.  2,  1915,  the  fifth 
main  panel  on  the  north  cantilever  arm  has  been  completed. 
On  the  south  shore  the  lower  web  members  are  all  in  and 
two  panels  of  the  upper  web  members  and  top  chord.  The 
high  record  noted  on  p.  473  of  the  issue  of  Sept.  2,  as  1,240,000 
lb.  erected  in  one  week  should  have  read  "in  one  day." 

Extensive  Improvements  to  the  Water-Works  of  St.  Paul, 
Minn.,  are  soon  to  be  started  with  the  proceeds  of  a  proposed 
$400,000  bond  issue.  Plans  and  specification  for  a  15,000,000- 
gal.  pumping  engine  will  be  ready  Nov.  1,  so  a  4,500,000-gal. 
pump  may  be  replaced  during  the  winter.  By  Feb.  1,  1916, 
plans  and  specifications  will  be  ready  for  motor-driven  revolv- 
ing screens,  30,000,000-  and  7,000,000-gal.  covered  reservoirs, 
and  two  venturi  meters  with  necessary  piping.  These  im- 
provements are  a  part  of  those  recommended  some  months 
ago  by  Allen  Hazen,  consulting  engineer,  New  York  City. 
G.  O.  House  is  general  superintendent  of  the  St.  Paul  works. 

Plans  for  Rebuilding  the  Sewage-Pumping  Station  of 
Batavia,  N.  Y.,  which  was  wrecked  on  Sept.  18,  are  being  made 
by  Chester  &  Fleming,  consulting  engineers,  Pittsburgh,  Penn. 
The  pump  well  and  superstructure  will  be  rebuilt  as  a  struc- 
ture completely  isolated  from  the  water-works  and  electric- 
light  station,  which  the  old  sewage-pumping  station  adjoined. 
Electric-driven  pumps  will  be  substituted  for  the  old  rope- 
driven  pumps,  which  were  put  out  of  commission  by  the 
explosion— perhaps  only  temporarily.  The  primary  explosion 
may  have  been  caused  by  striking  a  match  to  relight  a  gas 
jet  between  a  wooden  first,  or  main,  floor  and  a  reinforced- 
concrete  floor  below  it,  for  the  main  floor  was  forced  upward 
and  part  of  the  other  floor  downward.  The  forcing  upward 
of  a  quadrant  of  the  lower  floor  suggests  a  second  explosion, 
set  off  through  a  stairway  leading  down  to  a  third  landing. 

The  Railway-Terminal  and  Grade-Crossing  problem  at  St. 
Joseph,  Mo.,  has  been  reported  upon  at  the  request  of  the 
Commerce  Club  by  Hiram  J.  Slifer,  consulting  engineer,  ot 
Chicago  The  nine  railways  (trunk  and  terminal  lines)  have 
33  mi  of  main  track  and  90  mi.  of  sidetrack,  and  own  or 
occupy  720  acres  of  land.  There  are  about  85  regular  pas- 
senger trains  and  60  regular  freight  trains  daily.  Within  the 
city  limits  there  are  112  grade  crossings  (some  used  by  two 
or  more  railways),  and  several  of  these  are  in  the  business 
district  and  near  the  union  station.  As  all  the  lines  enter 
the  city  on  descending  grades,  Mr.  Slifer  advocates  track 
elevation.  He  proposed  to  replace  the  present  lines  in  the 
heart  of  the  city  by  a  four-track  embankment  along  the  water 
front  with  connections  at  either  end  to  the  existing  lines 
and  with  a  new  union  station  at  the  foot  of  Francis  St., 
where  ample  property  is  owned  by  the  railways 
posed  that  a  more  detailed  study  of  the  project  should  b. 
made  by  a  commission  representing  the  railways,  the  State 
Railway  Commission,  the  city,  and  the  Commerce  Club. 
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Mr.  Alexander  J.  Taylor,  Assoc.  M.  Am.  Soc.  C.  E.,  City 
Engineer  of  Wilmington,  Del.,  has  resigned  to  join  the  engi- 
neering corps  of  the  E.  I.  du  Pont  de  Nemours  Co.  Mr. 
Taylor  has  been  in  the  employ  of  the  city  for  about  16  years. 

Prof.  G.  L.  Larson,  formerly  Professor  of  Mechanical 
Engineering  at  the  University  of  Idaho,  and  for  the  last 
year  Fellow  in  the  Department  of  Steam  and  Gas  Engineering 
of  the  University  of  Wisconsin,  has  become  Associate  Pro- 
fessor. 

Mr.  P.  M.  Fogg,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly  Project 
Engineer  of  the  United  States  Reclamation  Service  at  Lawton, 
Okla.,  has  entered  into  partnership  with  Mr.  E.  E.  Miller, 
Consulting  Engineer,  with  offices  at  1136  First  National  Bank 
Building,  Denver,  Colo. 

Mr.  Karl  R.  Kennison,  Assoc.  M.  Am.  Soc.  C.  E.,  until 
recently  Principal  Assistant  Engineer  to  Mr.  John  R.  Freeman, 
M.  Am.  Soc.  C.  E.,  Consulting  Engineer,  of  Providence,  R.  I., 
has  been  engaged  as  Assistant  Engineer  on  the  staff  of  the 
Providence  Water-Supply  Board. 

Capt.  James  J.  Loving,  Corps  of  Engineers,  U.  S.  A.,  now 
on  duty  at  Ravenswood,  W.  Va.,  in  connection  with  the 
construction  of  the  locks  and  dams  in  the  Ohio  River,  has 
been  transferred  to  Washington,  D.  C,  where  he  will  relieve 
Capt.  W.  D.  A.  Anderson  as  Assistant  Engineer  Commissioner 
of  the  District  of  Columbia. 

Prof.  Elwood  Mead,  M.  Am.  Soc.  C.  E.,  Professor  of  Rural 
Institutions  at  the  University  of  California,  has  been  appointed 
a  member  of  the  California  Rural  Credits  Commission.  Pro- 
fessor Mead  recently  returned  to  this  country  after  a  number 
of  years  of  service  as  Chairman  of  the  State  Rivers  and 
Water-Supply  Commission,  Victoria,  Australia. 

Capt.  William  D.  A.  Anderson,  Corps  of  Engineers,  U.  S.  A., 
has  been  transferred  to  Panama  as  Assistant  to  Colonel 
Harding  on  fortification  work.  He  will  succeed  the  late  Capt. 
William  F.  Endress,  who  died  of  pneumonia  en  route  to  the 
United  States  from  Panama.  Captain  Anderson  for  the  past 
year  has  been  Assistant  Engineer  Commissioner  of  the  District 
of  Columbia. 

Mr.  A.  A.  Bull,  recently  associated  with  the  Northway 
Motor  Manufacturing  Co.,  of  Detroit,  has  been  appointed 
Assistant  to  Mr.  Charles  S.  Crawford,  Chief  Engineer  of  the 
Cole  Motor  Car  Co.,  of  Indianapolis.  Mr.  Bull  is  well-known 
in  Great  Britain,  where  previously  to  coming  to  America  he 
was  connected  with  Humber,  Ltd.,  and  the  English  branch 
of  the  Daimler  Co. 

Prof.  J.  G.  Callan,  formerly  associated  with  the  General 
Electric  Co.  and  later  connected  with  the  Arthur  Ladder  Co., 
has  been  appointed  Head  of  the  Department  of  Steam  and 
Gas  Engineering  of  the  University  of  Wisconsin,  to  take  the 
place  of  Prof.  H.  J.  Thorkelson,  M.  Am.  Soc.  M.  E.,  who  has 
been  made  Business  Manager  of  the  University.  Professor 
Callan  was  at  one  time  consulting  engineer  for  the  City  of 
Boston. 

Messrs.  A.  H.  Smith,  Assoc.  M.  Am.  Soc.  C.  E.,  and  L.  A. 
Boulay,  who  have  been  associated  under  the  firm  name  of  the 
Smith  &  Boulay  Co.,  Consulting  Engineers,  320  The  Nasby, 
Toledo,  Ohio,  announce  that  beginning  Oct.  1  Mr.  Smith  will 
conduct  an  office  and  business  under  the  name  of  the  A.  H. 
Smith  Co.,  Consulting  Engineers,  at  the  foregoing  address, 
and  Mr.  Boulay  under  the  name  of  the  L.  A.  Boulay  Co.,  Civil 
and  Sanitary  Engineers,  124S  Nicholas  Building,  Toledo. 

Messrs.  George  H.  Frost,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
President,  and  Francis  W.  Frost,  formerly  Treasurer,  of  the 
Engineering  News  Publishing  Co.,  are  now  President  and 
Vice-President  and  Treasurer  respectively  of  Frost  &  Cundill, 
Inc.  This  is  only  a  change  in  the  firm  name  of  Suffern  &  Co., 
64  Wall  St.,  New  York  City,  and  does  not  in  any  way  affect 
the  policy  of  the  company  or  the  personnel  of  its  manage- 
ment.    The   company   does   an    export   and    import  business. 

Messrs.  A.  V.  Kieslich  and  Oscar  Heininger,  of  Burlington, 
Vt.,  and  A.  H.  Heininger,  of  Boston,  have  formed  an  engineer- 
ing and  contracting  firm  known  as  the  Kieslich  Construction 
Co.,  with  offices  at  Burlington.  Mr.  Kieslich  for  10  years  has 
been  in  engineering  and  contracting  work  about  New  England 
and  retires  from  the  firm  of  Elliott  &  Kieslich,  of  Burlington. 
Mr.  Oscar  Heininger  has  been  connected  with  the  Burlington 
Water-Works  Department  for  over  30  years.  Mr.  A.  H.  Hein- 
inger for  seven  years  has  been  with  the  sales  department  of 
the  Boston  Edison  Illuminating  Co. 


Prof.  Albert  Victor  Bleininger,  who  has  been  in  charge 
of  the  Ceramic  Section  of  the  U.  S.  Bureau  of  Standards  at 
Pittsburgh  since  1912,  has  been  appointed  Professor  and  Head 
of  the  Department  of  Ceramic  Engineering  of  the  College  of 
Engineering  of  the  University  of  Illinois.  After  graduation 
from  Ohio  State  University  in  1901,  Mr.  Bleininger  was  in 
turn  Instructor,  Assistant  Professor  and  Associate  Professor 
of  Ceramics  in  that  institution,  leaving  there  in  1907  to 
become  Professor  of  Ceramics  in  the  University  of  Illinois. 
The  next  year  he  was  in  charge  of  the  Clay  Products  Labora- 
tory of  the  U.  S.  Geological  Survey,  and  two  years  later 
became  Professor  and  Director  of  the  Department  of  Ceramics 
at  the  University  of  Illinois,  which  appointment  he  resigned 
to  become  associated  .with  the  Bureau  of  Standards. 

Mr.  C.  Stanley  Sale,  formerly  Secretary  and  General  Man- 
ager of  the  Engineering  Publishing  Co.,  of  Indianapolis,  and 
more  recently  Editor  for  the  Chicago  Association  of  Commerce 
Committee  of  Investigation  on  Smoke  Abatement  and  Electri- 
fication of  Railway  Terminals,  has  been  appointed  Assistant 
to  the  Director  of  the  Engineering  Experiment  Station  and 
Instructor  in  Civil  Engineering  of  the  University  of  Illinois. 
Mr.  Sale  graduated  from  Purdue  University  in  1906  and  was 
Assistant  Engineer  of  the  Florida  East  Coast  Railway  until 
1907,  at  which  time  he  became  Associate  Editor  of  the  "Rail- 
way Age  Gazette."  Two  years  later  he  entered  the  employ 
of  the  Blount  Plough  Works,  of  Evansville,  Ind.,  as  Sales 
Manager,  and  the  following  year  was  made  Business  Manager 
of  the  Municipal  Engineering  Co.,  of  Indianapolis,  which 
connection  he  severed  in  1912,  when  he  joined  the  staff  of 
the  Engineering  Publishing  Co. 
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John  T.  Johnson,  General  Superintendent  of  the  Central 
Georgia  Ry.,  died  at  Savannah,  6a.,  on  Sept.  22. 

Oscar  G.  Higgins,  Chief  Engineer  of  the  Royal  Baking 
Powder  Co.,  died  recently  at  his  home  in  Brooklyn,  N.  Y.,  at 
60  years  of  age.    He  was  a  native  of  Boston. 

G.  H.  Williams,  of  Cleveland,  Ohio,  President  and  Treasurer 
of  the  G.  H.  Williams  Co.,  of  Erie,  Penn.,  was  killed  on  Sept.  25 
in  an  automobile  accident  whech  occurred  at  Harbarger  Cross- 
ing, one  mile  west  of  Erie. 

Fields  C.  Pendleton,  of  Brooklyn,  N.  Y.,  a  member  of  the 
firm  of  Pendleton  Bros.,  ship  brokers,  of  New  York  City, 
and  a  master  mariner  and  shipbuilder,  died  on  Sept.  22  at 
Isleboor,  Me.,  his  birthplace. 

Robert  S.  Greenleaf,  an  engineer  formerly  on  the  staff  of 
the  Oregon-Washington  Railway  and  Navigation  Co.  and  well- 
known  in.  the  State  of  Oregon,  died  at  his  home  in  Portland, 
Ore.,  on  Sept.  2,  at  67  years  of  age.  He  was  born  in  St. 
Louis  and  served  throughout  the  Civil  War.  In  18S4  he  went 
to  Oregon  and  entered  the  service  of  the  Oregon-Washington 
Co. 

Maximilian  Lewinson,  M.  Am.  Soc.  C.  E.,  President  of  the 
contracting  firm  of  Lewinson  &  Co.,  of  New  York  City,  died 
suddenly  at  his  home  in  Scarsdale,  N.  Y.,  on  Sept.  19.  He 
was  born  in  Poland  and  came  to  America  35  years  ago.  He 
began  his  career  in  this  country  as  a  civil  engineer  in  the 
employ  of  Mr.  Leopold  Eidlitz,  Sr.,  of  New  York  City.  He 
was  in  his  61st  year. 

Charles  Edwin  Williams,  founder  and  senior  member  of 
the  firm  of  Williams,  McNaughton  &  Bapst,  contractors,  of 
Buffalo,  N.  Y.,  died  at  his  home  in  that  city  on  Sept.  22. 
Mr.  Williams  was.  born  in  Buffalo  in  1852  and  after  leaving 
school  he  entered  the  office  of  his  father,  a  general  contractor. 
Later,  he  took  an  engineering  course  at  the  Polytechnic 
Institute  of  Stuttgart,  Germany,  and  on  returning  to  Buffalo 
entered  the  general  contracting  business,  from  which  he 
retired  in  1909.  One  of  the  most  notable  pieces  of  work  which 
Mr.  Williams  executed  was  the  government  breakwater  at 
Buffalo  in  1885.  He  was  also  President  of  the  German  Rock 
Asphalt  and  Cement  Co.;  Vice-President  of  the  Buffalo  Dredg- 
ing Co.;  President  of  the  Buffalo  Northern  Realty  Co.,  and 
President  of  the  North  Collins  Fuel  and  Gas  Co. 

Cornelius  J.  Field,  formerly  Chief  Engineer  and  Superin- 
tendent of  the  Edison  Electric  Illuminating  Co.  of  Brooklyn, 
N.  Y.,  and  widely  known  through  his  association  with  Thomas 
A.  Edison  in  the  development  and  adoption  of  the  electric- 
motor  omnibus  in  this  country,  died  at  his  home  in  Brooklyn 
from  typhoid  fever  on  Sept.  25.  Mr.  Field  was  the  first  Chief 
Engineer  of  the  old  Edison  United  Manufacturing  Co.  and 
superintended  the  construction  of  the  first  central  station  for 
the  distribution  of  electrical  energy  in  Brooklyn.     He  built 
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the  electric  street-railway  systems  in  the  cities  of  Buffalo, 
N.  Y. ;  Newark,  N.  J.;  Worcester,  Mass.;  Bridgeport,  Conn.; 
Philadelphia,  and  other  cities  in  the  Eastern  States,  and  did 
considerable  construction  work  of  the  same  kind  in  Europe. 
He  constructed  many  miles  of  railway  and  several  large 
sugar  plants  in  the  West  Indies  and  at  the  time  of  his  death 
was  interested  in  engineering  work  for  English  sugar  con- 
cerns in  Cuba. 
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Permanent  Iron  laps  for  Protecting  Timber  Piles 

A  variety  of  pile  caps  devised  by  Oscar  A.  Logan,  261 
Broadway,  New  York  City,  are  shown  in  the  accompanying 
sketches.  No.  1  is  recommended  for  protecting  old  piles  with 
rounded  tops.    Cap  No.  2  is  designed  for  new  work.    Cap  No.  3 


COMING  MEETINGS 
NORTHWESTERN  ROAD  CONGRESS 

Oct.  4-7.     At  Cedar  Rapids,  Iowa.     Secy.,  Jas.   P.  Reman, 
Milwaukee,  Wis. 
RAILWAY  FIRE  PROTECTION  ASSOCIATION 

Oct  5-7     Annual  meeting  at  Chicago.    Secy.,  C.  B.  Edwards, 
M.  &  O.  R.R.,  Mobile,  Ala. 
NATIONAL   PAVING   BRICK   MANUFACTURERS  ASSOCIA- 
TION 

Oct.  11-12.    Secy.,  Will  P.  Blair,  Engineers  Bldg.,  Cleveland, 
Ohio. 

AMERICAN  SOCIETY  OF  MUNICIPAL  IMPROVEMENTS. 
Oct     12-14.     Annual    convention    at    Dayton,    Ohio.  becy 
Charles  Carroll  Brown,  702  Wulsin  Bldg-,  Indianapolis,  lnd. 
AMERICAN  RAILWAY  BRIDGE  AND  BUILDING  ASSOCIA- 

Oct  ^.9^21.    Annual  meeting,  at  Detroit,  Mich.    Secy.,  C.  A. 
Lichty,  319  N.  Waller  Ave.,  Chicago. 

SAN  FRANCISCO  MEETINGS 
AMERICAN  ELECTRIC  RAILWAY  ASSOCIATION 

Oct    4-9      Secy.,  E.  B.  Burritt,  S  West  40th  St.,  New  York 
City. 

AMERICAN      ELECTRIC      RAILWAY  MANUFACTURERS' 
ASSOCIATION 

Oct    4-9     Secy.,  H.  G.  McConnaughy,  165  Broadway,  New- 
York  City. 

American  Society  for  Testing  Materials— The  letter  ballot 
on  the  amendment  of  the  by-laws,  the  revision  of  certain 
standards  and  the  adoption  of  new  standards,  canvassed  on 
Aug.  21,  resulted  in  an  affirmative  vote  on  every  item.  The 
list  of  standards  as  revised  includes  88  titles,  as  compared 
with  last  year's  70. 

Engineers'  Club  of  Kansas  City,  Mo. — Arrangements  have 
been  made  with  Maj.  S.  A.  Cheney,  Instructor  in  the  School  of 
Engineers,  Fort  Leavenworth,  Kan.,  to  give  a  course  of 
lectures  and  lay  out  a  reading  course  for  interested  members 
of  the  club  who  desire  to  take  up  the  same  during  the  coming- 
winter.  The  subject  will  of  course  be  military  engineering, 
and  the  method  of  presentation  will  be  designed  to  enable 
the  men  to  qualify  as  officers  in  volunteer  army  organizations. 

International  Irrigation  Congress— At  the  22nd  Congress, 
which  was  held  at  Stockton,  Fresno,  Sacramento  and  San 
Francisco,  Sept.  13-20,  the  Engineering  Section  elected  as 
Chairman  for  the  ensuing  year,  F.  C.  Herrmann,  Consulting 
Engineer  for  the  Modesto  Irrigation  District,  Merchant's  Ex- 
change Building,  San  Francisco.  Richard  F.  Bulges,  El  Paso, 
Tex.,  was  elected  President  of  the  Congress;  J.  S.  Dennis, 
Calgary,  Alberta,  First  Vice-President;  and  Arthur  Hooker, 
Fresno,  Calif.,  was  reelected  as  Secretary.  Resolutions  were 
adopted  in  favor  of  rural  credits  and  aid  in  land  settlement; 
a  national  marketing  commission;  the  completion  of  "meri- 
torious" irrigation  "projects  outside  of  those  begun  by  the 
Reclamation  Service";  state  control  of  irrigation  districts  and 
of  private  irrigation  projects;  revision  of  Reclamation-Service 
costs;  Federal,  state  and  provincial  appropriations  for  stream 
gagings  and  for  irrigation  and  drainage  investigations;  favor- 
able consideration  by  Congress  of  the  Newlands-Broussard 
bill  for  river  regulation  and  control  and  the  fullest  possible 
use  of  the  water  resources  of  the  West;  and  the  appointment 
of  a  committee  to  report  on  permanent  headquarters  for 
the  Irrigation  Congress. 


Electrically  Driven  Eire  Pumps 

A  line  of  centrifugal  fire  pumps  with  their  shafts  connected 
to  an  electric  motor  on  the  same  bedplate  is  being  introduced 
by  the  Hill-Tripp  Pump  Co.,  of  Indianapolis,  Ind.,  and  has 
been  approved  by  the  Fire  Underwriters'  Associations,  being 
equipped  with  the  special  fire-service  fittings  required  by 
these  associations.  The  discharge  elbow,  with  manifold,  hose 
valves,  relief  valves,  etc.,  is  supported  on  a  pedestal  adjacent 
to  the  bedplate.  The  pump  is  built  in  sizes  of  500  to  1,500 
gal.  per  min.  capacity,  with  motors  of  50  to  125  hp.  respec- 
tively.   The  pressure  is  100  lb.  per  sq.in.  for  all  the  pumps. 


FOUR    DESIGNS  OF 


3  1-3 
IRON   PILE  CAPS 


is  recommended  for  placing  on  bunched  piles.  The  caps  are 
made  of  cast  iron  with  wrought-iron  spindles  1  in.  in  diameter 
and  8  in.  long.  No.  1  weighs  50  lb.;  No.  2  weighs  60  lb.,  and 
No.  3,  17  lb.  Pressed-steel  caps  can  be  furnished,  but  are  not 
recommended.    The  fourth  sketch  shows  a  modified  fastening. 

*    *  * 

New  Graduated-Spiral  Slide-Rule 

A  slide-rule  that  may  be  directly  read  to  four  places 
and  estimated  to  a  fifth  has  been  put  on  the  market  under 
the  name  of  the  Ross  Precision  Computer.  It  is  designed  to 
be  particularly  useful  for  engineering  computations,  and  is 
the  invention  of  Louis  Ross,  of  San  Francisco,  who  invented 
and  now  manufactures  the  "Meridiograph,"  described  in 
"Engineering  News,"  Feb.  26,  1914.  The  new  device  is  manu- 
factured by  the  Computer  Manufacturing  Co.,  268  Market  St.. 
San  Francisco. 

The  logarithmetic  graduations  are  along  a  29-ft.  spiral 
on   a  disk  about   S    in.    in    diameter.     The   outside   ring  of 


ROSS  PRECISION  COMPUTER— A  SLIDE  RULE  WITH 
GRADUATION  ON  A  SPIRAL 

graduations  is  a  scale  of  equal  parts  for  addition  and  sub- 
traction. The  operations  of  multiplication  and  division  are 
as  simply  performed  as  with  any  logarithmic  scale.  The 
auxiliary  4-in.  slide-rule  on  top  gives  logarithmic  numbers 
on  the  left-hand  fixed  scale  and  corresponding  square 
and  cube  roots  on  the  right-hand  fixed  scale.  On  the  slide 
between  are  two  logarithmic  scales,  both  corresponding  to 
the  left-hand  fixed  scale  but  graduated  in  reverse  directions. 
The  computer  is  made  of  aluminum  and  german  silver. 
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By  Hauulu  Cakpentee 


SYNOPSIS — The  great  difficulties  in  holing 
through  the  headings  of  the  Astoria  tunnel,  de- 
scribed in  these  pages  two  years  ago,  were  surpassed 
by  troubles  arising  in  the  bench  excavation.  The 
tunnel  was  drowned  out,  except  for  the  Bronx  end, 
which  was  saved  by  a  narrow  margin.  Grout  seal- 
ing on  a  huge  scale  finally  controlled  the  leak. 

Two  years  ago,  at  the  very  time  when  the  writer's 
previous  article  describing  the  construction  of  the  Astoria 
tunnel  up  to  the  point  of  holing  through  on  July  17, 
1913,  was  going  to  press1,  a  tremendous  How  of  water 
burst  into  the  tunnel,  flooded  three-quarters  of  its  length 
and,  filling  the  Astoria  shaft,  submerged  the  pumping 
plant.  The  following  recounts  the  chief  events  in  the 
successful  struggle  to  recover  and  complete  the  tunnel.2 

*Resident  Engineer,  Astoria  Tunnel;  Astoria  Eight,  Heat 
and  Power  Co.,  New  York  City. 

iSee  "Engineering  News"  of  Oct.  16,  1913,  p.  737. 

2The  Astoria  Tunnel  connects  the  Astoria  plant  of  the 
Consolidated  Gas  Co.  of  New  York  at  Astoria  (on  the  north- 
west corner  of  Long  Island)  with  a  future  distributing  station 
at  East  132nd  St.  and  East  River,  Bronx  (see  Pig.  2).  It  will 
be  used  to  carry  gas  by  means  of  72-in.  cast-iron  mains  from 
the  Astoria  plant,  which  will  be  the  largest  gas  plant  in  the 


The  tunnel  is  4,662  ft.  long.  Its  ends  are  in  Fordham 
gneiss,  for  distances  of  1,200  ft.  north  from  the  Astoria 
shaft  and  750  ft.  south  from  the  Bronx  shaft.  Between 
these  two  points  it  passes  through  Inwood  dolomite,  and 
it  was  on  the  contact  between  these  two  rocks  nearest  the 
Bronx  shaft,  for  a  distance  of  about  400  ft.,  that  seams  of 
disintegrated  rock  carrying  water  under  high  pressure  (95 
11).  per  sq.in.),  were  constantly  encountered. 

The  width  of  this  contact  zone  of  decomposed  rock  was 
found  to  be  about  150  ft.  normal  to  the  strike,  but  owing 
to  the  tunnel's  crossing  it  at  an  angle,  the  greater  distance 
was  involved. 

•Because  of  the  fact  that  the  tunnel  was  250  ft.  below 
the  surface  of  the  river  and  therefore  compressed  air 
could  not  be  used,  the  building  of  the  tunnel  through 
this  water-bearing  section  presented  unusual  difficulties 
and  required  unusual  methods  to  overcome  them.  Still 

world,  with  its  ultimate  capacity  of  240,000,000  cu.ft  of  gas 
in  24  hr.  (40,000,000  cu.ft.  capacity  is  now  constructed  and  in 
operation),  to  the  growing  northerly  section  of  New  Yo"k 
City,  the  Borough  of  Bronx,  the  population  of  wh'ch  has  in- 
creased from  SS,000  in  1890  to  730,000  (estimated)  in  1915 
The  reasons  for  its  construction,  its  general  details  (see  Figs' 
2  and  3  of  the  present  article)  and  the  difficulties  encountered 
and  successfully  overcome  up  to  the  time  of  holing  through 
the  heading,  were  described  in  the  previous  article  (see  pre- 
ceding note). 


PIG.  1.     THE  ASTORIA  TUNNEL,  NEW  YORK  CITY,  DEC.  1,  1913 
This  shows  tunnel  partly  unwatered  after  flood  of  Oct.  5,  1913,  caused  by  a  leak  of  12,000  gal.  per  min.  in  bench 
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greater  difficulties  presented  themselves  when  the  tunnel 
was  flooded  by  the  great  leak  of  Oct.  5,  1913. 

Holing  Through  Heaping;  Further  Trouble  With 
Leakage  Was  Not  Expected 

At  the  time  of  holing  through  the  heading.  July  17, 
191.%  all  trouble  from  disintegrated  rock  seams  and 
water  in  the  heading  had  been  overcome.  Two  safety 
bulkheads  across  the  full  section  of  the  tunnel  and  three 
across  the  heading  to  protect  completed  portions  of  the 
tunnel  against  flood,  as  well  as  29  temporary  bulkheads 
across  all  or  part  of  the  heading  to  confine  the  water  for 
grouting,  had  been  constructed  during  the  excavation  of 
the  heading  through  this  400-ft.  section. 

After  holing  through  there  remained  43  ft.  of  heading 
to  be  widened  to  full  cross-section  and  474  ft.  of  bench 
to  be  removed,  which  included  all  of  the  bench  through 
the  trouble  zone.  The  two  safety  bulkheads  across  the 
full  section  of  tunnel  were  still  in  position,  one  at  each 
end,  and  two  safety  bulkheads  were  still  in  place  across 
the  heading  on  top  of  the  bench. 

All  water-bearing  seams  encountered  during  the  driving 
of  the  heading  had  been  successfully  grouted  under  high 
pressure  (500  lb.),  and  the  flow  of  water  had  been  stopped. 
Direct  connection  of  the  seams  with  the  surface  of  the 
river  had  been  revealed  during  the  grouting,  but  all 
evidence  led  to  the  belief  that  this  had  been  shut  off  with 
the  grout. 

Test  holes  16  ft.  long  had  been  systematically  drilled 
along  the  bench  at  the  points  where  the  seams  lay,  from 
1  ft.  to  5  ft.  apart,  without  striking  any  water,  and  as 
the  water  had  always  come  in  from  above  and  never  from 
the  bottom,  it  was  considered  improbable  that  further 
trouble  would  be  encountered. 

Excavation  of  the  heading  to  full  cross-section  was 
completed  July  21,  1913,  and  the  concrete  lining  of  the 
arch  above  springing  line  July  25,  1913.  The  two  safety 
bulkheads  across  the  full  section  were  too  far  from  the 
faces  of  the  bench  to  be  of  use  (150  ft.  and  200  ft.  re- 


Flood  Section 
(see  Fig.4) 

FIG.  2.     PLAN  AND  PROFILE  OF  THE  ASTORIA  TUNNEL 


spectively)  ;  they  were  therefore  removed,  and  as  there  ap- 
peared to  be  no  further  need  to  construct  new  ones  closer 
to  the  work,  excavation  of  the  bench  was  resumed  Aug. 


FIG.     3.     CROSS- SECTION  OF  ASTORIA  TUNNEL 

Showing-  pair  of  72-in.  mains  now  being:  installed  and  future 
additional  mains. 

14,  1913.  The  bench  bad  not  been  advanced  at  the  Bronx 
end  since  July  23,  1912,  and  at  the  Astoria  end  since 
Nov.  14,  1912,  on  account  of  trouble  in  the  heading. 

Water  in  Bench  and  Attempt  at  Grouting 

For  three  weeks  work  progressed  satisfactorily,  353  ft. 
of  bench  being  removed.  On  Sept.  4  a  test  hole  at  the 
Astoria  end  of  the  bench,  about  3,544  ft.  from  the  shaft, 
drilled  in  an  exactly  similar  manner  and  location  to  the 
previous  exploring  test  holes,  struck  water  under  full 
pressure,  giving  a  flow  of  1,000  gal.  per  min.  Several 
additional  holes  also  struck  water  under  pressure.  The 
total  flow  from  these  holes  was  about  1,600  gal.  per  min. 
On  the  same  day  a  test  hole  at  the  Bronx  end,  or  100 
ft.  north  of  the  others,  struck  a  3-in.  stream  of  water, 
but  without  pressure. 

A  temporary  buttress  20  ft.  long  was  built  along  the  top 
of  bench  against  the  side  of  the  heading  and  timbered 
against  the  opposite  side  of  the  heading  to  confine  the 
water  for  grouting.  The  holes  were  piped  through  the 
buttress  and  valved  as  usual,  being  allowed  to  flow  for 
one  week,  until  the  concrete  had  thoroughly  set.  The 
valves  were  then  closed,  preparatory  to  grouting,  when  in- 
stantly the  water  burst  out  through  the  top  of  the  bench. 
The  water  pressure  cracked  the  buttress  in  both  directions. 

Safety  Bulkheads  Built  in  a  Hurry 
Work  was  immediately  started  Sept.  11,  1913,  on  a 
safety  bulkhead  at  each  end  of  the  bench,  across  the  full 
section  of  tunnel,  to  protect  the  completed  portions  of  the 
tunnel  and  shafts  from  flood. 

In  the  meantime,  on  Sept.  12  a  heavy  flow  of  water 
occurred  through  the  buttress  drains  and  the  top  of  the 
bench,  bringing  in  large  quantities  of  beach  sand,  shells, 
all  sorts  of  debris,  including  wood,  spools,  tin  cans,  etc., 
and  about  a  ton  of  coal  in  pieces  as  large  as  4  and  5  in., 
showing  that  there  was  a  direct  connection  with  the  river 
bottom.  About  100  cu.yd.  of  material  came  in  in  less 
than  an  hour,  when  the  holes  clogged  and  the  flow  of  refuse 
stopped,  the  water  continuing. 
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Although  such  a  direct  connection  existed  with  the 
river  bed,  no  fish  came  in  at  any  time  during  this  flow 
or  the  subsequent  flooding,  while  during  previous  water 
flows,  when  driving  the  heading,  large  quantities  of  live 
fish  as  long  as  8  in.  came  in. 

On  Sept.  24  the  two  safety  bulkheads  across  the  full 
section  of  tunnel,  one  at  each  end  of  the  121-ft.  section  of 
remaining  bench  (A  and  B  in  Pig.  -1),  were  finished, 
ready  for  use  in  an  emergency.  Several  8-in.  and  10-in. 
drain  pipes  were  built  into  each  of  these  bulkheads  below 
the  doorways,  with  valves  on  the  outside  of  the  bulkheads. 
The  doors  were  hinged  on  the  inside  and  arranged  to  drop 
instantly  on  releasing  a  cable  from  the  outside. 

These  bulkheads  were  completed  just  in  time.  Had 
it  not  been  for  them,  ihe  entire  tunnel  and  both  shafts 
would  have  been  flooded  on  Oct.  5,  1913,  under  the  cir- 
cumstances described  in  what  follows.    As  it  was,  only 

<  -  -m*-  — — >) 

^Approximate  Location  of  Water-hole  pf  Oc-h  5, 1913 
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FIG.  4. 


CONDITIONS  IN  FLOOD  SECTION  AFTER  FAILURE  OF  BUTTRESS 
OCT.  1,  1913 


Conditions  at  time  of  flood  of  Oct.  5  same  except  that  buttress  A  had 

been  removed 

one  shaft  and  one  end  of  the  tunnel  were  kept  from  being 
flooded;  this  undoubtedly  prevented  much  more  serious 
difficulties  and  much  greater  expense  in  recovering  the 
tunnel. 

Second  Attempt  to  Grout  the  Leak 

The  buttress  that  had  failed  was  now  removed  and  a 
much  larger  one  was  built,  about  35  ft.  long,  at  the  same 
location,  well  tied  into  the  side  of  the 'heading  and  very 
heavily  timbered  against  the  opposite  side  of  the  tunnel. 
Other  buttresses  were  also  constructed  along  the  bench 
wherever  test  holes  had  shown  the  presence  of  water  or  the 
rock  seemed  bad.    (See  Fig.  4.) 

On  Oct.  1  the  buttress  having  had  one  week  to  set,  the 
pipe  valves  were  closed  and  grouting  began.  Imme- 
diately the  112-ton  buttress  (A,  Fig.  4)  cracked  in  both 
longitudinal  and  transverse  directions  and  moved  bodily 
away  from  the  side  of  the  heading  a  distance  of  %  in., 
crushing  the  timbers  that  were  braced  between  it  and  the 
opposite  side  of  the  heading-. 

Its  removal  was  at  once  started,  in  order  to  gain  space 
in  which  to  construct  another  in  the  form  of  an  inverted 
arch.  The  buttress  was  removed  as  carefully  as  possible, 
blasting  being  done  by  means  of  very  light  charges,  in 
order  not  to  disturb  the  rock  and  start  a  flow. 

On  Sunday  morning,  Oct.  5,  1913,  the  removal  of  the 
large  buttress  (A,  Fig.  4)  was  completed  ready  for  con- 
creting a  new  one,  in  the  form  of  an  inverted  arch  to  re- 
place it.    At  7 : 40  a.m.  the  water  coming  in  through  the 


pipes  and  the  top  of  the  bench  suddenly  increased  in  vol- 
ume and  brought  in  a  large  quantity  of  green  sand  and 
debris.  It  ran  thus  for  about  half  an  hour,  when  it  sud- 
denly subsided  again  to  its  average  flow  of  about  2,500  gal. 
per  min.  The  sand  was  cleared  away  from  the  bulkhead 
doors,  but  it  did  not  appear  necessary  to  close  them,  as 
the  flow  had  subsided. 

Tunnel  and  Astoria  Shaft  Flooded 
At  9:30  a.m.  the  heavy  flow  of  water  with  sand  and 
debris  again  broke  out,  in  much  greater  volume  than  be- 
fore. The  men  on  duty,  alarmed,  at  once  prepared  to 
close  the  bulkhead  doors.  Only  with  the  greatest  difficulty 
was  the  debris  cleared  away  from  the  Astoria  bulkhead  A 
enough  to  allow  the  safety  door  to  drop.  This  was  finally 
accomplished,  some  of  the  men  remaining  on  the  outside 
to  close  the  valves  on  the  drain  pipes.  Others  went  out 
through  the  Bronx  bulkhead  B  and  dropped  the  Bronx 
door.  Some  of  the  men  ran  for  the  shafts.  The  men 
on  the  Bronx  side  were  able  to  close  all  of  the  valves  on 
the  drain  pipes  through  the  Bronx  bulkhead  B,  as  the 
force  of  the  water  was  broken  and  the  sand  held  back 
by  the  intervening  bulkhead  C  (see  Fig.  4). 

At  the  Astoria  bulkhead,  however, 
after  the  men  had  dropped  the  door,  the 
rush  of  water  and  sand  came  so  fast  that 
they  did  not  have  time  to  close  one  of 
the  drain  pipes.  This,  remaining  open, 
continued  to  discharge  an  8-in.  stream 
into  the  tunnel  under  95  lb.  pressure 
It  was  afterward  found  that  a  1-in. 
board  had  jammed  in  the  doorway  and 
water  also  poured  into  the  tunnel  under- 
neath the  door. 

In  about  an  hour  and  a  half  the  pumps 
at  the  Astoria  shaft,  which  had  a  rated 
capacity  of  7,700  gal.  per  min.,  were  all  submerged.  Some 
of  the  pumps  continued  to  work  until  4  p.m.,  when  the 
last  one  stopped.  The  estimated  flow  of  water  from 
the  leak  was  12,000  gal.  per  min.  At  8:15  p.m.  the 
next  day,  Oct.  6,  the  water  reached  low-tide  level  and 
began  to  rise  and  fall  with  the  tide. 

From  9:  15  a.m.  to  6  p.m.  bubbles  appeared  on  the  sur- 
face of  the  river  directly  over  the  point  of  leak  for  an 
area  about  250  ft.  square,  one  main  body  of  bubbles  ex- 
tending over  about  50  ft.  by  100  ft.  These  bubbles  ap- 
peared at  a  point  about  400  ft.  south  of  the  point  where 
similar  bubbles  had  appeared  on  Apr.  8,  1913,  during  the 
grouting  of  a  large  leak  in  the  heading  with  air  pressure 
of  500  lb.  (which  had  successfully  shut  off  water  from 
the  heading).  This  showed  that  the  new  leak  was  from 
an  entirely  separate  and  new  connection  with  the  river 
bottom.  Air  also  escaped  from  a  small  pipe  through  the 
Bronx  bulkhead  B  at  the  same  time. 

The  water  in  the  shaft  reached  high-tide  level  for  the 
shaft  at  7  p.m.  Oct.  7.  Thereafter  it  rose  and  fell  with 
the  tide  in  the  river,  but  lagged  behind  it  in  time  between 
2  and  3  hr.  and  in  elevation  by  from  6  to  10  ft.  Owing  to 
an  unusually  high  tide  on  Oct.  20,  the  water  in  the  shaft 
reached  its  highest  elevation  of  4  in.  below  mean  sea 
level,  or  11.5  ft.  below  the  top  of  shaft. 

The  Astoria  shaft  and  3,655  ft.  of  tunnel  was  now 
flooded  with  10,000,000  gal.  of  water.  A  direct  connec- 
tion existed  between  the  river  and  the  heading,  capable 
of  discharging  about  1 2,000  gal.  per  min.   As  the  flow  had 
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FIG.  5.     FACE  OF  BENCH  SHOWING  SEAMS  AND  DISINTEGRATED  ROCK,  JAN.  30,  1914 
Looking  south  from  Bronx  bulkhead  to  Bulkhead  C 


increased  by  five  times  in  a  few  minutes,  its  liability  to 
further  increase  had  to  be  reckoned  with.  The  entire 
pumping  plant  at  Astoria  was  under  275  ft.  of  water.  At 
the  Bronx  shaft  a  pumping  capacity  of  only  1,200  gal.  per 
was  available. 


mm. 


FIG.  6.  WATER  FLOWING  FROM  TEST  HOLES  IN  BENCH,  JAN.  27,  1914 
Test  holes  through  temporary  concrete  invert  just  south  of  Bulkhead  C 


Only  the  Bronx  shaft  and  the  northerly  974  ft.  of  tun- 
nel remained  free  from  water,  and  this  was  protected  only 
by  a  single  bulkhead  against  which  a  water  pressure  of 
over  200  tons  was  acting.  The  nearest  point  of  approach 
to  the  leak  was  the  face  of  this  bulkhead,  about  114  ft. 

distant  from  the  leak.  While  the  Bronx 
bulkhead  figured  amply  strong  to  with- 
stand the  pressure,  the  fact  that  the 
flooding  of  the  entire  tunnel,  which 
would  have  presented  a  situation  prob- 
ably unprecedented  and  would  have 
involved  immensely  more  difficult  and 
costly  methods  of  unwatering,  had  been 
escaped  by  the  narrowest  margin, 
caused  every  possible  additional  pre- 
caution to  be  taken. 

Work  was  at  once  started  on  a  verti- 
cal abutment  reinforced  with  rails 
and  braced  horizontally  against  the 
center  of  the  Bronx  bulkhead  B  (see 
Fig.  4)  to  strengthen  it.  Construc- 
tion of  a  secondary  safety  bulkhead, 
reinforced  with  rails,  105  ft.  north  of 
the  other,  located  in  a  section  of  the 
tunnel  which  had  been  previously  lined 
with  cast-iron  rings,  was  begun  as  a 
further  protection. 

As  the  Astoria  boilers  could  pump 
only  9,000  gal.  per  mm.  and  the  Bronx 
boilers  3,000,  a  total  of  12,000,  and 
the  area  in  the  Astoria  shaft  avail- 
able for  a  float  to  mount  pumps  was 
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limited,  it  was  impossible  to  unwater  the  tunnel  until 
the  flow  from  the  leak  was  largely  shut  off.  A  steel  pon- 
toon, specially  built,  for  mounting  pumps  in  the  Astoria 
shaft,  and  pumps  of  a  capacity  of  6,600  gal.  per  min. 
were  purchased.  The  pumping  plant  at  the  Bronx  was 
increased  from  1,200  to  3,000  gal.  per  min.,  the  capacity 

(if  the  boilers  

During  this  time  and  during  all  of  the  operations  that 
followed,  close  observations  of  the  water  level  in  the  As- 
toria shaft  were  plotted,  together  with  tide  readings,  and 
these  gave  quite  a  reliable  indication  of  conditions  in  the 
flooded  heading.  At  times  the  level  of  the  water  in  the 
shaft  closely  approached,  and  several  times  even  exceeded, 
the  elevation  of  the  river.  These  observations  proved 
that  there  was  still  between  the  heading  and  the  river  a 
free  connection,  which  must  be  shut  off  in  some  way. 

Attempt  to  Grout  Leak  Through  Core  Borings 

After  discussing  various  methods,  it  was  decided  to 
first  try  drilling  core  borings  through  the  Bronx  bulkhead 
and  the  bench,  in  an  attempt  to  reach  the  seam  at  a  point 
outside  the  tunnel  line  and,  by  grouting  the  borings,- shut 
off  the  water  from  the  heading. 

On  Oct.  27,  the  bulkheads  and  additional  pumps  at 
the  Bronx  (to  protect  the  Bronx  shaft  and  end  of  the 
tunnel  against  flood)  having  been  completed,  work  was 
started  drilling  the  first  2-in.  core  boring,  carefully  aimed 
to  reach  the  seam  just  outside  the  tunnel  line  and  below 
the  top  of  the  bench.  This  hole  was  drilled  a  distance  of 
120  ft.,  struck  water  and  green  sand  under  full  pressure, 
and  was  grouted  with  870  bags  of  cement.  Although  it 
is  believed  that  this  hole  entered  the  seam,  it  did  not 


produce  the  desired  result,  as  indicated  by  the  action  of 
the  water  in  the  Astoria  shaft. 

Filling  the  Entire  Headixg  with  Cement 

It  was  now  decided  to  fill  the  entire  heading  between 
bulkheads  A  and  B  with  grout,  in  order  to  stop  the  now  of 
water  from  the  leak  in  the  tunnel  sufficiently  to  allow  the 
unwatering  of  the  Astoria  shaft  and  tunnel.  In  the  mean- 
time additional  core  borings  were  drilled  with  great  diffi- 
culty, but  very  little  grout  could  be  forced  into  them,  al- 
though water  and  sand  with  pressure  was  encountered, 
and  they  were  not  a  success. 

In  order  to  grout  into  the  heading  a  hole  was  drilled 
through  bulkhead  B  and  a  3-in.  casing  forced  through 
this  hole  and  up  against  bulkhead  C  (see  Fig.  4).  A  dia- 
mond bit  was  then  placed  on  the  end  of  a  2-in.  pipe  and 
used  as  a  drill  rod  to  drill  a  hole  through  bulkhead  C. 
When  it  was  through,  the  2-in.  pipe  was  forced  into  the 
heading  to  a  point  opposite  the  leak.  This  work  consumed 
5  days.  It  was  accomplished  with  great  difficulties  against 
the  high  pressure. 

Grouting  through  this  pipe  directly  into  the  heading  to 
fill  the  entire  heading  with  cement  proceeded  continuous- 
ly from  3  p.m.,  Nov.  10,  until  4  p.m.,  Nov.  12,  with  400 
lb.  pressure;  it  consumed  8,600  bags  of  cement.  This 
caused  the  water  in  the  Astoria  shaft  to  largely  stop  fluc- 
tuating and  showed  that  the  flow  was  largely  shut  off. 
Upon  allowing  water  to  flow  from  several  small  pipes  in 
the  Bronx  bulkhead  B  to  further  determine  conditions, 
the  water  in  the  Astoria  shaft  lowered  17  ft. 

The  consequent  loss  of  pressure  in  the  shaft  and  cor- 
responding increase  of  pressure  from  the  river  on  the 


PIG.  7.    EXCAVATION  THROUGH  GROUT;  ASTORIA  TUNNEL,  NEW  YORK  CITY 


OctJa5!'l9l'3.19Pipe  at^rlsh^ts^ore  di-^f-Sd ^hrm^h'whtJfh S?het?  bV-lkheads  i>,1,aced  to  st0»  fl°«'  of  water  from  flood  of 
removed.    Timber  at  top  is  part  °f  a  sti ut  to  buttress  A  heading-  was  filled  with  grout;  drill  head  and  28  ft.  of  pipe 
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grout  caused  it  to  give  way,  and  the  water  in  the  shaft 
resumed  its  rise  and  fall.  Grouting  through  the  pipe 
(which  had  been  kept  free)  was  therefore  resumed  on  Nov. 
14  and  15.  When  some  1,700  bags  had  been  forced  in, 
the  pressure  gage  on  the  Bronx  bulkhead  B  exceeded  the 
river  pressure  and  grout  appeared  through  the  bulkhead 
pipes,  so  grouting  was  temporarily  discontinued.  On 
Nov.  17  grouting  was  completed,  with  a  total  of  11,542 
bags  of  cement. 

This  grouting  caused  the  water  in  the  Astoria  shaft 
to  stop  fluctuating  except  for  a  few  inches,  and  on  open- 
ing pipes  through  the  Bronx  bulkhead,  they  gave  water 
but  no  pressure.  Both  phenomena  showed  that  the  How 
into  the  tunnel  had  been  shut  off.  Preparations  were 
therefore  made  to  begin  pumping  out  the  Astoria  shaft  and 
tunnel. 

{Concluded  in  next  week's  issue) 

lsat©Easflty  ©if  Rainfall  StUadaedl 
at  CoE^simlb^Sp  Olhio 
By  Charles  Herrick* 

The  attempt  to  arrive  at  a  more  reliable  method  of  ob- 
taining the  correct  size  of  storm  sewers  has  made  it  de- 
sirable to  have  accurate  records  of  the  intensity  of  rain- 
fall for  different  periods  of  time.  Such  records  have  not 
been  obtained  in  many  places  for  a  sufficient  time  to 
be  of  much  service,  so  all  records  of  this  kind  should  be 
made  available.  The  United  States  Weather  Bureau  Sta- 
tion at  Columbus,  Ohio,  has  had  a  recording  rain  gage 
in  operation  for  the  past  18  years,  but  the  records  have 
never  been  tabulated  before. 

The  early  rainfall  records  at  Columbus  are  not  very 
satisfactory,  but  there  are  three  storms  that  should  be 
mentioned  in  any  discussion  of  the  subject.  The  first  oc- 
curred in  1867,  but  there  are  no  records  of  its  intensity. 
The  second  was  on  July  30,  1886.  The  rain  started  at 
2  p.m.,  continued  furiously  till  2:  40  p.m.,  then  slackened, 

*1447  Highland  St.,  Columbus,  Ohio. 


and  stopped  at  3 :  20  p.m.  In  1  nr.  20  min.,  2.83  in.  of 
rain  fell,  which  gives  a  rate  of  2.12  in.  per  hr.  The  third 
unusual  storm  occurred  July  24,  1896,  when  it  is  estimated 
that  2  in.  of  rain  fell  between  12  and  1  a.m. 

The  recording  rain  gage  has  been  in  operation  at  Co- 
lumbus since  Apr.  21,  1897.    Between  that  time  and  the 
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FIG.  2.     RELATION  BETWEEN  TIME  AND  INTENSITY  OF 
RAINFALL   FOR   STORMS   OF   DIFFERENT  PROBA- 
BILITY OF  OCCURRENCE  AT  COLUMBUS,  OHIO 

end  of  1914  there  were  65  storms  with  an  intensity  of 
precipitation  of  over  1  in.  per  hr.1 

In  the  monthly  summary  of  observations  special  men- 
tion is  made  of  all  storms  with  an  intensity  of  over  1  in. 
per  hr.  and  with  a  total  of  orer  2  in.  per  day.  For  the 
storms  with  an  intensity  of  over  1  in.  per  hr.  the  following 
information  is  given  :  Date  of  storm ;  amount  of  precipi- 
tation before  excessive  began ;  accumulated  depths  of  ex- 
cessive precipitation  in  5,  10,  15,  20,  25,  30,  35,  40,  45, 
50,  60,  80,  100  and  120  min.;  and  the  maximum  precipi- 
tation in  5,  10,  15  and  30  min.  Most  of  the  data  used 
in  these  studies  were  taken  from  these  records,  and  from 
the  sheets  from  the  automatic  gage  for  some  of  the  heaviest 
storms. 

The  accompanying  table  shows  accumulated  and  maxi- 
mum rates  of  rainfall  at  Columbus  for  all  periods  of  ex- 
cessive precipitation  from  1897  to  1914,  inclusive.  From 
this  table  the  number  of  storms  of  an  intensity  of  0.5  in. 
or  greater  per  hour,  in  5,  10,  15,  20,  25,  30,  35,  40.  45. 
50,  60,  80,  100  and  120  min.  were  determined.  The 
same  thing  was  done  for  intensities  of  0.8,  1,  1.5,  2,  2.5, 
3,  3.5,  4,  4.5,  5,  5.5,  (i,  and  6.5  in.  per  hr.  These  results 
were  divided  by  18,  the  number  of  years  over  which  the 
records  extend,"  and  the  probability,  or  number  of  storms 
of  different  intensity  per  year,  obtained.  These  results 
were  then  plotted  (Fig.  1 )  and  from  these  curves  were 
derived  those  given  in  Fig.  2.  The  points  where  the 
curves  cross  the  horizontal  line  1  give  the  number  of 


^hen  this  gage  was  put  in  operation  the  station  was  in 
the  Eberly Bunding,  215  South  High  St.  80.7  ft.  above  ground 
level  Since  May  31,  1902,  the  station  has  been  on  the  l-tn 
floor -of  the  New  Hayden  Building,  16  E.  Broad  St.,  where  the 
oa-e  is  170  6  ft  above  the  ground.  The  gage  was  moved  tiom 
the  esiuth  to  the  north  end  of  the  New  Hayden  Building  on 
Sent  26  1906  The  exposure  had  been  slightly  affected  u> 
a  building  34  ft.  higher  on  the  west  for  a  few  weeks  previous 
to  this  date.  The  rain  gage  is  of  the  Fries  tipping  bucket  type, 
with  electric  recording  apparatus  (See  Metcalf  and  Eddy-fi 
-American  Sewerage  Practice,"  Vol.  1  pp.  211-212.)  the 
record-sheet  cylinder  is  15.07  in.  m  circumference  and  levohes 
four  times  in  24  hr.,  so  that  0.21  in.  represents  5  min.  The 
water  in  the  reservoir  of  the  gage  is  measured  at  the  ena 
of  the  storm,  and  the  excess  is  added  to  the  amounts  shown 
on  the  record,  the  most  of  this  addition  being  made  in  the 
periods  showing  the  heaviest  rainfall. 
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mmute,  thai  these  intensities  might  be  expected  to  last  in  It  seems  that  storms  approaching  the  maximum  curve 

a  storm  that  will  probably  occur  once  a  year.    The  points  of  Fig.  2  have  occurred  at  interval,  o   fr  m  to 

where  the  curves  cross  the  horizontal  line  0.5  give  the  same  (1867,  1880,  189(5   18%  an,     901  )   h  ,     Lt  I  i 

O^TZ^Y*™  ~S  °nee  m  tW°  LoZ^Z   90  ^        curves  for 

,W  t^TT  81  rikr  TrdS  fr°m  °ther  Cltl6S'  tt  is  eV1"       A  ^  unusual  rai»^  occurred  at  Cambridge  Guern 

X  o  ra  nLa  iC°nTt  -10nS  ,1  \  ^  f**  °n  ^  ^  ^  C°U^  °hi°'  011  Jul?  16>  19H  when  09  in.  ,  , 
sity  of  rainfall.    It  is  natural  to  expect  greater  rates  of     fell  in  1  hr.  30  min    or  at  the  rate  of  x  ^  h 

precipitation  m  Boston  and  smaller  rates  in  Denver  or  Tins  excessive  r^n  Z^^a^^L  y  Hr 

San  Francisco  than  would  occur  m  Columbus;  but  it  is  area  not  more  than  8  or  10  sq  mi   b  extent  WhTwe 

surprising  to  find  as  much  difference  as  there  appears  may  never  have  such  a  storm  in  Columbu     t  is  p  u  n 

to  be  m  the  rates  of  precipitation  in  such  cities  as  Louis-  that  we  will  at  some  time  have  a  »  o2  o t* veil  i  to 

the  fornmla      '         g°  *  °f  whieh  we  «  have  record," 

The  studies  summarized  were  made  for  the  Division  of 

i  =  Sewer  Construction,  Columbus,  Ohio,  and  were  based  on 

V  T  the  records  of  the  Columbus  station  of  the  United  States 

Weather  Bureau. 

is  used  for  the  intensity  of  rainfall.    For  storms  of  from  m 

10  to  85  min.  duration  this  gives  a  smaller  intensity  than        The  Eduction  of  stone  "in  the  united  states  in  i<m 

the  maximum  at  Columbus,  and  for  storms  of  35  min  a"lountef  in  ™iue  to  $77,412,292,  according  to  o.  p.  Loughiin 
duration   is  1.3  in  per  h,  less.    For  storms  of  over  ^JES&SSTJSSi.  S^LT 

•iu  mm.  duration  the  Cincinnati  curve  gives  greater  inten-  if20>000'00°:  trap-rock,  $7,soo,ooo;  marble,  $8,000  ooo-  common 

sities  than  we  have  ever  had  in  Columbus.  It  seems  nroh  bltf'  f  3'900'00'!:  sandstone'  *7,5oo,ooo.  The  value  of  the 
able  that  a  simple  equation  win  not  apply  to  ,Ta  rCge  ^V",^' J^t^, 

in  the  duration  of  storms  and  that  a  curve  drawn  throurh  ?™  »!m  w*",  »3-"2-»»»-  while  cUrbs,o„e  was  vaiLa  at 

observed  points  is  better  than  any  mathematical  ezprl  S2££  ZgtfSS  f^Z^ZuZl 

bl0n-  ripraP-  $3,707,000;  crushed  stone,  $30,162,000  There  was  a 
  general  decrease  in  the  value  of  production  since  1913  Penn- 

PP.  231-234,  and  Pig.  98  and  99,  p  lo^erage  Fractice,    Vol.  I,      setts.  Illinois,  ^  isconsin,  Missouri,  Georgia  and  Virgina  fol- 
lowing in  order. 

ACCUMULATED  DEPTHS  AND  MAXIMUM  RATES  OF  EXCESSXVE  RAINFALL  AT  COLUMBUS,  OHIO,  1897  TO  1914 
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SYNOPSIS — The  development  of  the  business  dis- 
trict and  street-railway  facilities  of  Newark,  N.  J ., 
along  two  main  arteries  has  resulted  in  great  con- 
gestion. This  article  shows  how  the  trouble  will 
be  removed  by  a  double-deck  railway  terminal. 


The  development  of  Newark,  N.  J.,  lias  produced  two 
main  arteries  of  travel — Broad  and  Market  Sts. — which 
have  become  so  overcrowded  with  pedestrians,  wagons, 
street  cars,  and  motor  vehicles  as  to  interfere  with  the  op- 
erations of  the  Public  Service  Railway  Co.  Practically 
all  the  street-railway  lines  in  Newark  converge  on  the 
"Four  Corners,"  and  close  to  550  cars  per  hour  are  sched- 
uled to  pass  through  the  intersection. 

Development  of  Terminal  Plan 

Some  relief  was  found  by  employing  traffic  policemen 
and  by  turning  off  a  few  cars  where  possible  before  they 
reached  the  intersection  of  these  two  main  streets.  But 
these  were  recognized  as  only  partial  remedies.  The  prob- 
lem of  an  adequate  solution  was  very  difficult,  since  many 
of  the  railway's  franchises  provide  that  the  cars  must  pass 
through  the  congested  district  and  any  proposition  for 
extensive  rerouting  involved  the  nearly  impossible  task 
of  rearranging  the  whole  business  district.  The  city,  while 
having  nearly  100,000  people,  is  not  sufficiently  developed 
to  warrant  extensive  subway  and  elevated  lines. 

It  should  be  noted  that  Newark  is  the  center  of  a  large, 
thickly  settled  district  of  about  a  million  population  served 
by  the  Public  Service  Ry.,  so  that  while  the  lines  of  the 
railway  are  politically  interurban,  the  characteristics  of 
the  traffic  on  most  lines  are  those  of  a  very  large  dis- 
tributed city — more  like  Chicago,  Philadelphia,  Boston, 
Milwaukee,  St.  Louis,  Pittsburgh  or  Detroit  than  casual 
observation  would  show. 


The  key  to  the  present  scheme  to  eliminate  the  conges- 
tion on  the  lines  of  the  Public  Service  Ry.  was  found  by 
T.  N.  McCarter,  president  of  the  company,  in  1912  while 
making  an  extensive  tour  of  the  country  as  president  of  the 
American  Electric  Railway  Association.  He  was  much 
impressed  with  the  conveniences  afforded  by  electric-rail- 
way terminals,  especially  in  the  West,  and  finally  he  be- 
came convinced  that  a  terminal  was  the  solution  of  the 
Newark  problem — in  spite  of  the  fact  that  here  was  a 
decidedly  urban  railway  development,  while  many  of  the 
Western  terminals  were  brought  into  being  by  interurban 
traffic. 

A  site  for  a  terminal  was  secured  relatively  near  the 
junction  of  Market  and  Broad  St.,  well  inside  the  im- 
portant business  district.  Thereupon  the  railway  organi- 
zation set  out  to  devise  a  suitable  track  layout.  Finally, 
a  suggestion  by  Mr.  McCarter  that  the  terminal  be  sep- 
arated into  two  floors  led  to  the  development  of  an  accept- 
able arrangement.  It  was  proposed  that  cars  coming  from 
the  west  should  be  brought  to  the  terminal  through  a  sub- 
way and  should  discharge  their  passengers  on  a  subsurface 
level,  going  around  a  loop  and  returning  by  the  same  sub- 
way. Cars  from  the  north,  east  and  south  would  be 
brought  in  from  the  rear  on  an  elevated  floor,  discharging 
their  passengers,'  rounding  a  loop  and  returning  in  the 
same  way.  The  approaches,  track  arrangements,  etc., 
finally  devised,  are  shown  in  Fig.  2. 

The  site  also  offered  a  fine  opportunity  for  a  large  office 
building  of  the  allied  Public  Service  Gas,  Electric  and 
Railway  _  companies — a  convenience  which  was  greatly 
needed."  '  The  design  of  the  terminal  and  office  building 
will  be  further  presented  in  a  second  article. 

A  large  number  of  changes  in  the  street-railway  tracks 
were  required  to  make  the  terminal  plans  effective.  These 
are  shown  in  Fig.  1.  The  franchises  for  all  this  work 
constituted  what  was  locally  known  as  the  "Twenty-Seven 


FIG.  1.    MAP  OP  NEWARK  BUSINESS  DISTRICT 
SHOWING  STREET-RAILWAY  CHANGES 


FIG.  2.     TRACK  ARRANGEMENTS  FOR  PUBLIC  SERVICE 
RAILWAY  TERMINAL 
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SECTIONS  THROUGH   APPROACH   SUBWAY;  PUBLIC  SERVICE  RAILWAY  TERMINAL,  NEWARK 


Group,"  and  these  were  secured  from  the  city,  with  the  ap- 
proval of  the  State  Public  .Service  Commission,  after  the 
legislature  had  passed  an  act  enabling  the  company  to 
build  a  subway  and  terminal  on  terms  and  under  condi- 
tions prescribed  by  the  Newark  Board  of  Street  and  Water 
Commissioners. 

These  plans  for  the  terminal  were  first  presented  to  the 
mayor  and  board  on  Jan.  21,  11)1:5.  On  Apr.  17,  1913, 
after  broad  publication  of  the  plans,  formal  application 
was  made  for  the  27  franchises.  The  first  of  these  was  ap- 
proved Auo-.  21,  and  the  last  on  Sept.  18.  The  Public 
Utility  Commissioners  on  .Alar.  16,  1911,  approved  all 
the  ordinances,  after  some  changes  had  been  effected  in 
a  so-called  "Blanket  Ordinance,"  containing  general  pro- 
visions. Ground  was  broken  for  the  contractor  on  June 
21,  1911.  The  cornerstone  of  the  terminal  was  laid  with 
appropriate  ceremonies  July  20,  1915.  The  terminal  is 
expected  to  be  opened  lor  railway  traffic  and  office  occu- 
pation by  May,  1910. 

Subway  Approach 

A  two-track  subway  approach  to  the  terminal  begins 
about  two  blocks  west  of  the  building  with  an  open  cut, 
on  private  right-of-way  off  Washington  St.  near  Plum! 
The  tracks  gradually  drop  to  the  portal  of  the  subway 
and  shortly  after  cross  under  Halsev  St.  and  are  carried 
along  and  under  Cedar  St.  to  Broad.  Prom  here  the  line 
cuts  across  under  Broad  St.,  under  the  southerly  point  of 
Military  Park  and  Park  Place  to  the  terminal. 

A  section  through  the  subway  is  shown  in  Pig.  3.  There 
is  a  clearance  of  15  ft.  between  trolley  wire^and  track, 
and  the  top  of  the  <=ubway  is  4  ft.  under  all  streets.  A  com- 
posite concrete-and-steel  design  was  used  on  account  of 
the  restricted  clearances,  but  even  with  this  arrangement 
the  outside  walls  extend  14  in.  beyond  the  curb  line".  The 
clearance  of  a  car  from  the  inner  walls  will  be  22  in.  The 
subway  was  run  as  near  the  surface  as  possible,  so  that 
the  bottom  level  would  approach  the  bottom  of  the  Morris 
Canal.  This  was  done  so  that  in  case  another  subway 
should  ever  be  built  up  Broad  St.,  no  extra  difficulty 
would  be  imposed  in  clearing  the  present  subway. 


rail 


The  track  construction  will  consist  sof  80-lb.  T- 
laid  in  (j  in.  of  gravel  ballast  on  a  concrete  bed. 

Under  the  park  the  tracks  diverge.  The  ingoing  tracks 
lead  to  two  280-ft.  10-car  unloading  tracks  on  the  south- 
erly side,  and  these  again  unite  in  a  loop  (50  ft.  radius) 
connecting  them  with  three  225-ft.  15-car  loading  tracks 
on  the  northerly  side.  These  three  finally  converge  on 
the  outgoing  track.  Pour  stairways  come  up  from  the  un- 
loading tracks  to  the  terminal  concourse  street  level  and 
six  stairways  lead  down  from  the  concourse  to  the  loading 
tracks.  There  is  a  single  stairway  to  the  center  plat- 
form which  is  not  to  be  used  for  traffic. 

Cars  coming  into  the  subway  will  stop  for  interchange 
of  passengers  before  turning  off  Washington  St.  The 
outgoing  traffic  will  also  stop  on  the  private  right-of-way 
just  east  of  Washington  St.,  and  here  will  be  a  small  wait- 
ing room. 

Elevated  Approach 
The  tracks  in  the  rear  of  the  building  turn  oil'  Mulberry 
St.  at  right  angles  and  ascend  to  an  elevated  structure 
crossing  Pine  St.,  continuing  at  that  level  info  the  ter- 
minal. There  are  two  six-car  tracks  on  the  north  side, 
140  and  170  ft.  long.  South  of  these  and  connected  to 
them  by  a  loop  are  three  loading  tracks,  190,  180  and  110 
ft.  long.  The  loop  has  a  radius  of  17  ft.  Five  stairways 
lead  down  from  the  unloading  platforms  to  the  concourse, 
and  six  stairways  lead  up  to  the  loading  platforms.  A 
fourth  loading  track  may  be  added  if  needed  later  to  ac- 
commodate traffic. 

An  electric  switch  and  block-spacing  system  will  be  in- 
stalled for  both  subway  and  elevated  tracks  to  segregate 
the  cars  on  different  lines  and  to  secure  prompt  dispatch- 
ing. There  will  he  a  double  crossover  in  the  subway 
under  Military  Park,  so  that  a  blockade  on  any  of  the 
terminal  tracks  will  not  tie  up  the  whole  system". 

The  height  of  the  subway  and  both  terminal  floors 
allows  the  operation  of  a  double-deck  surface  car  if  use  of 
one  should  be  found  advisable. 

It  is  expected  that  100  cars  per  hour  can  be  handled 
at  the  terminal,  giving  a  capacity  of  25,000  people  per 
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hour  in  each  direction,  satisfying  .all  traffic  requirements 
for  many  years  to  come. 

Concourse  Floor 

It  is  seen  that  by  this  .lesion  the  two  train  floors  are 
superimposed  so  that  the  unloading  tracks  of  the  sub- 
way are  direc  tly  underneath  the  loading  tracks  of  the 
elevated  platform,  and  vice  versa — an  arrangement  which 
is  obviously  convenient  for  the  interchange  of  passengers. 

From  the  subway  floor  to  the  concourse  floor  is  18  ft., 
and  from  the  concourse  to  the  elevated  floor  is  IT  ft.  This 
iiives  some  passengers  a  total  climb  of  35  ft.,  which  is  to  be 
compared  with  the  following  ones  for  New  York  City 
stations:  32  ft.  for  the  Hudson  Terminal  at  Fulton  St.; 
:'.0  ft.  for  the  Bronx  subway  station  at  180th  St.;  58  ft. 
from  the  Brooklyn  Bridge  subway  platform  to  bridge-train 
platform;  40  ft.  from  the  Pennsylvania  Terminal  tram 
platform  to  the  street  and  43  ft.  from  the  Long  Island 
R.R.  platforms  to  the  street. 

The  separation  of  the  facilities  on  two  floors  provides 
a  clear  space  of  70,000  sq.ft.  on  the  street  level,  which 
serves  as  an  entrance  and  exchange  concourse  ample  for 
the  large  crowds  which  will  have  to  be  taken  out  at  rush 
hours.  "This  level  may  he  entered  from  Park  Place,  Pine 
St.,  North  Canal  St.,  and  East  Park  St.  In  addition  to 
the  waiting  rooms,  lavatories,  newspaper  and  candy  booths 
and  the  office-building  elevators,  there  will  be  here  the 
showrooms  of  the  commercial  departments  of  the  gas  and 
electric  companies. 

Engineers  and  Contractors 

The  design  and  construction  of  the  terminal  and  subway 
have  been  carried  out  under  Martin  Schreiber,  Engineer 
of  Maintenance  of  Way.  The  special  staff  for  the  termi- 
nal work  has  been  headed  by  C.  F.  Bedwell,  Assist- 
ant Engineer  in  Charge.  Jacobs  &  Davies,  of  New  York 
City,  were  the  consulting  engineers  on  subway  and  foun- 
dations; Geo.  B.  Post  &  Sons  were  the  consulting  archi- 
tects. 

The  contract  for  the  subway  and  the  excavation  under 
the  building,  with  the  foundations,  retaining  walls,  etc, 
was  let  to  the  Holbrook,  Cabot  &  Rollins  Corporation, 
of  New  York  City.  The  contract  for  the  superstructure 
and  remaining  work  was  awarded  to  the  Hedden  Construc- 
tion Co.,  of  New  York.  The  Hay  Foundry  and  Iron 
Works  was  the  subcontractor  for  the  steelwork  covered  by 
both  main  contracts. 


Better  ILooMrag  Cifty  Railway 
Bridges  aim  PMladlelpMa* 

The  improved  designs  that  have  been  adopted  in  the 
Bureau  of  Surveys  for  the  erection  of  artistic  railway 
bridges,  though  started  several  years  ago,  are  only  now 
beginning  to  show  appreciable  results.  A  railroad  bridge 
crossing  a  highway  has  a  psychological  value.  If  inartis- 
tic, constructed  only  for  strength  and  utility,  it  creates 
the  impression  that  a  person  is  entering  an  industrial 
neighborhood  where  manufacturing  interests  have  been 
given  preference  over  all  the  factors  that  represent  the 
culture  and  artistic  taste  of  the  community,  and  as  such 
it  seems  to  act  as  a  barrier  against  the  development  along 

*From  the  1914  report  of  M.  L.  Cooke,  Director  Public 
Works.  Philadelphia,  Penn. 


any  other  than  commercial  lines  of  the  sections  lying 
beyond. 

Nobody  ever  desires  to  pass  under  an  open  trellis  of 
a  truss  bridge,  even  though  on  the  footway  be  may  be 
protected  by  flasliboards  from  annoyance  due  to  dripping 
water.  If,  however,  the  bridge  is  constructed  along  artis- 
tic lines  with  al  least  as  much  attention  to  detail  as  would 
be  spent  on  a  residence  or  office  building — a  concrete- 
covered  girder  or  cantilever  arched  bridge  with  its  abut- 
ments ending  in  full  sweeping  curves  and  passing  trams 
at  least  partially  screened  from  view — it  has  a  better 
effect  upon  the  public.  The  artistic  construction  of 
bridges  might  reasonably  be  expected  to  result  in  the 
more  rapid  development  of  those  sections  to  which  access 
must  be  bad  by  passage  under  the  bridge.  The  same  is 
also  true  where  the  highway  has  to  be  carried  over  the 
railroad  line. 

This  comment  on  the  matter  of  design  in  railroad 
bridges  raises  a  general  question.  In  all  such  undertak- 
ings we  are  undoubtedly  spending  entirely  too  little  on 
the  aesthetic  features  of  the  work.  Our  engineers  and 
their  assistants'  are  employed  principally  to  draw  up  plans 
and  specifications  to  carry  out  work  for  purposes  of 
utility.  We  put  a  premium  on  the  smallest  possible  "first 
cost,"  and  for  structures  which  can  be  kept  in  repair  at 
the  least  expense.  Unfortunately  it  is  easily  conceivable 
that  we  might  have  all  our  construction  work  done  at  an 
exceptionally  low  first  cost,  and  so  as  to  require  low 
maintenance  charges  and  yet  have  a  very  inartistic  city 
in  which  to  live. 

Through  the  influence  of  public-school  education,  art 
classes  and  splendid  specimens  of  home  building,  our 
people  are  becoming  more  and  more  educated  to  the  possi- 
bilities of  artistic  fitness  in  all  kinds  of  structures.  I 
think  it  would  be  a  very  popular  move  if  councils  should 
see  their  way  clear  to  allow  a  certain  percentage  of  the 
appropriatioiis  made  for  certain  classes  of  construction 
contracts  (that  is,  those  for  bridges,  boulevards,  buildings 
of  all  kinds,  parks  and  open  places  and  other  such  under- 
takings) to  be  expended  for  professional  advice  as  to  art 
and  pure-design  considerations.  The  public  is  uncon- 
sciously impressed  by  work  that  has  been  artistically  de- 
signed" and  gives  credit  where  in  the  absence  of  such  a 
quality  they  just  as  unconsciously  censure  it. 

Ultimately,  of  course,  we  should  have  here  a  divi- 
sion of  design  which  will  have  as  its  main  function  every- 
thing that  is  done  by  this  and  perhaps  other  departments 
affecting  the  beauty  of  the  city.  Such  a  division  should 
not  have  a  large  staff  of  regular  employees.  Perhaps 
its  main  function  will  be  to  organize  its  work  so  as  to  be 
able  to  lav  its  hands  on  the  services  of  those  best  qualified 
to  do  a  certain  kind  of  original  work  at  any  given  time 
and  place. 

The  usual  conception  of  the  function  of  the  Art  Jury 
is  that  it  was  intended  to  fill  this  niche.  This  is  abso- 
lutely wrong,  and  unless  it  is  corrected  will  defeat  the 
very' purpose  for  which  the  Art  Jury  was  created.  The 
Art  Jury  is  simply  a  critical  division— one  to  comment 
on  the  work  of  others  and  to  suggest  the  lines  along  which 
changes  may  profitably  be  made.  An  effort  to  combine 
with' this  a  function  of  original  design  will  put  a  burden 
on  the  Art  Jury  that  will  make  it  impossible  to  get  the 
best  class  of  jurors  to  serve.  The  functions  of  original 
design  and  of  criticism  must  always  be  kept  distinct  it  the 
best  results  are  to  be  accomplished. 
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SYNOPSIS — Concluding  part  of  a  description  of 
elevated-railway  rebuilding  work  costing  over  ten 
in  ill  ion  dollars  and  requiring  50,000  tons  of  new 
steel.  Summary  of  the  changes  made  in  the  vari- 
ous portions  of  the  line.  The  old  express-train 
system,  with  long  runs  from  the  City  Hall  district 
to  Harlem,  is  replaced  by  a  system  of  operation 
with  express  stops  about  a  mile  apart.  This  re- 
quired building  new  stations  into  the  existing 
trackage. 


ft  is  interesting  to  see  that  as  shown  by  the  work 
now  in  progress  the  old  structure  has  in  many  places  suffi- 
cient excess  of  strength  to  support  the  100  per  cent,  or 
more  increase  of  loading  without  requiring Teinforcement. 
In  the  case  of  the  old  single-stem  construction  on  New 
Bowery,  where  a  second  deck  with  two  tracks  is  being 
added  (see  E,  Fig.  (i,  for  an  outline  sketch  and  Fig.  1 
lor  a  view),  the  15-in.  two-channel  columns  have  sufficient 
sectional  area  not  to  require  reinforcing.  However,  the 
structure  is  provided  with  a  large  amount  of  new  bracing. 
Transversely,  the  connection  of  the  new  cross-girders 
which  support  the  upper  deck  reduces  the  free  length  of 
the  columns;  longitudinally,  portal  frames  of  truss  con- 
struction are  inserted  between  the  columns  as  shown  in  the 
side  elevation  in  sketch  /,  Fig.  (i. 

Bracing  the  Old  Structure 

Bracing  was  added  at  the  50-  to  (iO-l't.  high  structure 
along  Eighth  Ave.  near  the  lllith  St.  station  (Ninth 
Ave.  line).  The  towers  here  are  of  Phoenix  columns  with 
longitudinal  and  transverse  portal  diagonals  and  struts 
(the  latter  four-angle  balloon  struts),  while  transversely 
I  he  deep  pin-connected  trusses  carrying  the  track  girders 
brace  the  columns.  As  these  portal  systems  end  some  :i0 
ft.  above  the  street,  it  was  considered  desirable  (because 
the  operation  of  through  expresses  would  increase  the  im- 
pact and  vibration)  to  add  another  panel  of  bracing,  ex- 
tending the  bracing  down  to  within  minimum  clearance 
height  of  the  street.  The  result  may  be  seen  in  Fig.  8. 
While  the  old  struts  and  ties  were  attached  to  the  columns 
by  through  bolts  or  pins,  the  attachment  of  the  new  mem- 
bers is  made  by  a  carefully  devised  riveted  connection  to 
the  flanges  of  the  column  bars,  the  gusset-plates  being 
notched  around  the  old  column  rivets  and  fastened  by 
new  intermediate  rivets. 

Column  and  Girder  Types 
The  old  structure  contains  a  picturesque  variety  of  types 
of  columns— Phoenix  columns,  two-channel  latticed  "col- 
umns, columns  made  of  four  6-in.  I-beams  set  with  their 
webs  in  radial  planes  and  connected  by  cast-iron  spread- 
ers and  cap  blocks,  etc.  While  all  of  these  columns  are  in 
excellent  condition  and  of  ample  strength  for  the  normal 
service,  many  required  replacement  on' account  of  the  in- 
crease of  loading.  In  some  instances  the  old  columns 
could  be  retained  by  strengthening  a  detail.  In  the  ease 
of  the  double-channel  columns  built  with  a  spread  head- 
portion  (the  channels  being  bent  outward  to  form  the 


aim 


head)  the  original  latticing  at  the  spread  portion  has  been 
replaced  by  large  side  plates;  thus  reinforced,  most  of 
the  columns  proved  ample  for  the  increased  loading. 

The  majority  of  the  old  track  girders  and  many  of  the 
cross-girders  were  of  truss  construction,  with  angle  web- 
members  usually  joined  by  two-  or  three-rivet  connections 
to  the  legs  of  the  flange  angles  without  the  use  of  gusset- 
plates.  Most  of  the  new  construction  is  of  the  plate-girder 
type,  as  this  is  no  more  expensive  in  first  cost  than  lattice 
construction  and  from  the  maintenance  standpoint  is 
cheaper  in  the  long  run.  However,  on  the  Bowery  where 
the  structure  is  being  entirely  rebuilt  with  three  tracks 
over  the  street  in  place  of  two  single  tracks  over  the 
curbs,  all  tracks  girders  are  of  lattice  type,  to  give  more 
light  ainj  obtain  uniformity.  In  some  instances  where 
lighting  requirements  made  openings  in  the  webs  desir- 
able, these  are  obtained  by  cutting  holes  in  the  plate-girder 
webs  rather  than  by  resorting  to  truss  construction,  as  ex- 
emplified in  Fig.  :!,  where  such  a  perforated  girder  admits 
light  to  the  windows  of  the  mezzanine  station 

A 

General  Summary  of  Work 
Third  Ave.  Line— On  Park  Row  leading  north  from 
the  City  Hall  terminus,  the  old  double-track  structure  has 
been  replaced  by  a  new  four-track  structure  including  a 
double-deck  station  at  City  Hall,  inclines  connecting  the 
two  decks,  and  with  a  single-deck  four-track  station  at 
Chatham  Square.  The  most  vital  change  here  is  the  elim- 
ination of  the  Chatham  Square  grade-crossing,  where  the 
Third  Ave.  and  Second  Ave.  lines  came  together  and  the 
South  Ferry  and  City  Hall  lines  diverged,  all  formerly 
double-track.  The  plan  in  A,  Fig.  (i,  shows  the  rearranged 
trackage.  Practically  all  the  structure  here  is  new,  ex- 
cept for  some  old  longitudinal  girders  and  a  few  old 
platform  girders  at  the  City  Hall  station. 

On  New  Bowery,  just  south  of  the  Chatham  Square 
junction,  the  two  old  single-track  single-column  structures 
south  to  Franklin  Square,  about  1800  ft.,  have  been  al- 
tered into  a  double-deck  four-track  structure.  Where 
the  headroom  for  street  traffic  was  sufficient,  the  two  addi- 
tional center  tracks  are  carried  by  new  cross-girders  riveted 
into  the  sides  of  the  old  fan-top  columns.  Where  the 
street  clearance  was  not  sufficient,  the  cross-girders  for 
these  two  additional  upper-deck  tracks  are  carried  on  the 
tops  of  the  old  columns.  The  new  center  tracks  ascend 
from  a  junction  with  the  two  old  tracks  near  Franklin 
Square  to  the  overhead  crossing  at  the  Chatham  Square 
junction,  whence  they  descend  a^ain,  each  track  on  a  sep- 
arate bent  seated  on  the  lower-deck  cross-girders,  until 
they  join  the  lower-deck  three-track  structure  at  the  south 
end  of  the  Canal  St.  station. 

Where  these  two  new  tracks  pass  over  the  old  South 
Ferry  branch  station  at  Chatham  Square,  an  additional 
upper-deck  platform  has  been  constructed  between  the  two 
tracks,  thus  transforming  this  station  into  a  double-deck 
structure. 

The  two  single-track  single-column  structures  in  the 
Bowery  for  a  length  of  about  5200  ft.  north  to  Fifth  St. 
are  replaced  by  a  live-track  structure  from  Chatham 
Square  north  to  Canal  St.,  and  by  a  three-track  structure 
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FIG  10  NEW  FIVE-TRACK  STRUCTURE;  BOWERY,  SOUTH  OF  CANAL  ST.,  MANHATTAN 
OM  structure    two  "Jn^e-tracU  .ingle-column  lines.    New  columns  at  location  of  old  columns 


FIG.  11.   MEZZANINE  STATION  FRAMING;  CANAL  ST.  AND  BOVi; 


rERY;  TRANSVERSE  TRUSS  ON  TEMPORARY  FOOTING 
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FIG.   12.    NEW   THREE -TRACK   ELEVATED   STRUCTURE  ON  THE  BOAVERY 
Outer  ends  of  cross-girders  interfere  with  old  structure 


FIG.'  13.    BOAVERY  ELEVATED- RAILW 


ofnTe^™UR^  ™  SJREET:  OLD  STRUCTURE  AT  SIDES  TO  BE  REMOVED 
wo  inteiference  with  old  structure  at  this  point 
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thence  north  to  Fifth  St.  The  five-track  structure  is 
needed  to  carry  the  two  overtrade  tracks  at  Chatham 
Square  station  'down  to  a  connection  with  the  lower-deck 
tracks.  There  are  extensive  interferences  between  the 
new  and  old  steelwork  in  this  section,  making  the  work 
very  difficult.  Further,  new  stations  are  being  built  at 
Canal  St.,  at  Grand  and  Broome  St.,  and  at  Houston  St., 
all  three  being  mezzanine  stations  with  island  platforms. 

From  Fifth  St.  north  through  the  Bowery  and  Third 
Ave.  to  116th  St.,  a  distance  of  5l/2  mi.,  about  one  mile 
of  center  track  has  been  laid  to  complete  the  express  tracks. 
Stations  of  the  "hump"  type  for  the  express  track  are  be- 
ing built  at  Ninth,  23rd,  42nd  and  l()6th  St.;  this  work 
includes  the  complete  replacement  of  35  bents  and  the  rais- 
ing of  the  center-track  girders  to  form  the  hump,  in  ad- 
dition to  the  work  in  the  stations  proper. 

Second  Ave.  Line— The  Second  Ave.  line  from  Chatham 
Square  to  1  Kith  St.  requires  the  construction  of  about  23.- 
000  ft.  of  new  middle  track  on  new  girders;  the  cross- 
girders  in  general  are  sufficiently  strong.  In  this  section 
the  longitudinal  girders  have  lips  resting  on  top  of  the 
cross-girders,  while  on  the  greater  part  of  the  other  lines 
the  track  girders  frame  into  the  webs  of  the  cross-girders. 
Express  stations  are  provided  for  at  14th,  86th  and  42nd 
St.,  the  former  two  of  the  bump  type,  the  last  of  the  is- 
land-platform type  with  mezzanine  station.     A  loca 


station  at  92nd 


St,  has  been  reconstructed  lor  outside 


platforms.  ' 

North  from  1  Kith  St.  to  the  south  end  ot  the  Harlem 
River  bridge  at  Second  Ave.  and  139th  St.,  the  trackage 
ls  revised  and  track  inclines  built  to  form  approaches  of 
the  express  track  to  the  upper  deck  of  the  new  bridge.  This 
involves  renewing  about  one-half  the  columns  and  cross- 
girders  in  addition  to  constructing  the  upper-deck  struc- 
ture. The  revision  of  trackage  also  involves  spreading 
the  running  track  and  track  girders  while  in  service,  on 
pari  of  the  line.  The  old  station  at  127th  St.,  Second 
Ave.,  has  been  demolished  and  a  new  mezzanine  station 
built  at  125th  St. 

Replacement  of  the  swinghridge  and  its  two  approach 
spans  by  new  double-deck  spans  is  now  completed.  The 
old  piers  were  found  ample  to  carry  the  new  structure. 
The  swinghridge  was  floated  into  place  Aug.  22,  1915  (see 
Engineering  News  Sept.  2,  1915,  p.  437),  completing  the 
transformation,  the  other  spans  having  been  floated  m 
several  months  ago.  In  all  cases  the  spans  were  built 
on  falsework  along  the  shore  just  south  of  the  bridge  and 
were  lifted  off  by  scows  fitted  with  sandboxes  on  false- 
work ;  the  raising  and  lowering  of  old  and  new  spans  to 
remove  and  place  them  was  accomplished  by  the  tide,  hy- 
draulic jacks,  and  the  use  of  the  sandboxes. 

Third  Ave.  in  the  Bronx  (Suburban  Line)— North  of 
the  Harlem  River  bridge  the  two  existing  tracks  are  suf- 
ficiently far  apart  to  admit  of  the  old  independent  struc- 
ture between  them  (which  carries  the  New  Haven  shuttle 
connection),  being  supplemented  by  an  upper  deck  to 
132nd  St.  From  here  on  to  133rd  St.  the  express  tracks 
are  carried  on  an  entirely  new  structure  between  the  two 
old  local  track  structures.  North  of  133rd  St.  the  same 
construction  is  continued,  but  the  westerly  track  of  the 
present  line  has  been  shifted  west  under  traffic  13  ft. 
on  a  length  of  2600  ft,  to  make  room  for  the  new  struc- 
ture. The  track  girders  carrying  the  southbound  track 
were  originally  supported  on  masonry  piers  between  133rd 


and  143rd  St.;  new  piers  were  constructed  to  support 
the  southbound  track  while  it  was  being  shifted  westward. 
Double-deck  stations  have  been  built  at  133rd,  138th  and 
143rd  St.,  replacing  the  existing  stations. 

North  of  143rd  St.  the  two  upper-deck  tracks  merge 
into  one  at  the'lower  level,  and  a  three-track  structure  con- 
tinues thence  north  to  the  end  of  the  line  at  Fordham 
Road,  about  three  miles.  On  the  southerly  two  miles  of 
this  section  it  was  necessary  to  replace  all  the  columns, 
as  they  were  not  sufficiently  strong  to  carry  three  tracks. 
Seven'  island-platform  stations  in  this  section  are  being 
rebuilt  as  stations  with  outside  platforms  (for  local  ser- 
vice only)  and  three  island-platform  stations  are  being  re- 
built as  express  stations  with  two  island  platforms. 

Ninth  Ave.  Line— The  Ninth  Ave.  line  required  as  its 
largest  item  of  work  the  construction  of  a  middle  track 
for^  10,500  ft.  from  Cortlandt  St.  to  14th  St.  About 
one-third  of  the  columns  required  renewal.   The  old  struc- 
ture was  composed  of  two  single-column  single-track 
structures  on  the  curbs,  and  cross-girders  existed  only  at 
stations.    These  cross-girders  had  to  be  renewed  or  rein- 
forced, and  for  the  rest  of  the  line  new  ones  had  to  be 
placed.    About  4300  ft.  of  the  old  track  girders  are  also 
being  renewed,  as  they  are  of  a  peculiar  type  not  adapted 
to  connect  to  the  new  structure.    In  order  to  make  the 
work  on  the  old  tracks  possible,  the  center  track  had  to  be 
completed  ami  southbound  traffic  diverted  over  it,  thus 
permitting  first  one  and  then  the  other  outer  track  to  be 
rebuilt.     For  this  purpose  the  center  track,  although 
its  northerly  portion  later  had  to  form  an  incline  to 
the  1  1th  St.  station  "hump,"  was  first  constructed  on  the 
level  of  the  old  track.     After  completion  of  the  re- 
building of  the  outer  tracks  the  northerly  part  of  the  cen- 
ter track  was  jacked  up  to  the  grade  of  the  incline. 

The  stations  at  1  Ith  St.  and  34th  St.,  which  had  out- 
side (local)  platforms  only,  have  overgrade  platforms 
added  for  the  express  track,  and  this  track  has  corre- 
spondingly been  raised  to  a  "hump"  at  the  station  on 
new  bents  and  new  track  girders. 

Where  the  Sixth  Ave.  line  joins  the  Ninth  Ave.  line,  at 
53rd  St.,  the  express  track  of  the  Ninth  Ave.  line 
crossed  the  southbound  Sixth  Ave.  turnout  track  at  grade. 
This  crossing  has  been  improved  by  elevating  the  center 
track  over  the  crossing.  A  number  of  the  cross-girders 
and  columns  were  renewed  in  connection  with  this  work, 
on  account  of  the  increased  stresses  in  the  structure  re- 
sulting from  the  higher  position  of  the  express  track. 

At  66th  St.  and  145th  St.  the  existing  local  stations  ;nv 
being  rebuilt  into  hump  stations  like  those  at  14th  St. 
and  34th  St. 

At  116th  St.  and  125th  St.,  the  outer  tracks  have  been 
spread  6  ft.  and  5  ft,  9  in.  respectively,  and  the  center 
platforms,  which  formerly  interrupted  the  middle  track, 
have  been  moved  ami  lengthened  and  now  form  island 
platforms  constructed  between  the  southbound  and  middle 
tracks  and  between  the  northbound  and  middle  tracks  al- 
ternately, with  the  adjacent  ends  sufficiently  separated  to 
enable  the  middle  track  to  run  through.  In  connection 
with  this  work  a  considerable  amount  of  bracing  is  added 
to  the  towers  supporting  the  structure  between  114th 
and  117th  St.,  where  the  roadbed  is  about  60  ft.  above 
street  level.  The  mezzanine  concourse  at  the  125th  St 
station  required  enlargement,  while  at  116th  St.  the  old 
stations  formerly  at  the  inside  ends  of  the  platforms  at 
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track  level  have  been  removed  and  a  new  mezzanine 
station  constructed  at  the  level  of  the  passage  from  the 
elevator. 

The  present  terminal  of  the  Ninth  Ave.  line  at  155th 
St.  and  Eighth  Ave.  has  been  almost  completely  rear- 
ranged as  to  trackage  and  gradients,  yard  tracks  have  been 
added,  and  the  roadbed  has  been  raised  4  ft.  on  the  aver- 
age to  admit  a  mezzanine  station  below  and  enable  a  new 
mezzanine  station  to  be  built  at  157th  St.  (alongside  the 
baseball  grounds) .  The  old  east  and  west  stations  at  155th 
St.  have  been  abandoned  as  stations ;  they  will  be  used  by 
the  trainmen  for  other  purposes.  An  entirely  new  commo- 
dious station  was  built  just  north  of  the  155th  St.  Via- 
duct with  stairs  leading  up  to  the  viaduct  and  down 
to  two  new  island  platforms  which  extend  northward 
to  the  157th  St.  mezzanine  station.  The  new  mezzanine 
station  near  155th  St.  is  located  below  the  south  end  of 
these  platforms. 

The  existing  connections  with  the  New  York  &  Putnam 
R.R.,  running  north  from  this  point  on  an  elevated  struc- 
ture and  crossing  the  Harlem  River  to  its  suburban  line 
northward,  will  be  maintained,  but  the  line  from  157th 
St.  across  the  Harlem  River  will  be  taken  over  by  the  In- 
terborough  Rapid  Transit  Co.  and  a  new  line  built  east- 
ward from  the  north  end  of  the  bridge  to  connect  with 
the  new  city  elevated  railway  on  River  Ave. 

Figures  and  Names 
The  total  weight  of  new  steelwork  involved  in  the  ele- 
vated improvements  is  a  trifle  over  50,000  tons.  The 
entire  enterprise  includes,  besides  the  work  outlined  in  the 
foregoing  pages,  two  extensions,  and  two  connections  :  ( 1 ) 
A  connection  to  the  Queensboro  Bridge  from  the  Sec- 
ond Ave.  line  at  60th  St.,  involving  also  considerable  re- 
arrangement of  the  trackage  on  the  Second  Ave.  structure 
for  some  distance  south  of  60th  St. ;  (2)  a  connection  with 
the  West  Farms  elevated  section  of  the  present  Interbor- 
ough  subway  diverging  from  the  Third  Ave.  line  at  about 
143rd  St. 

The  entire  work  has  been  planned  throughout  by,  and 
is  being  carried  out  under  the  supervision  of  George  H. 
Pegram,  Chief  Engineer  of  the  Interborough  Rapid 
Transit  Co.  F.  W.  Gardiner  is  Principal  Assistant  Engi- 
neer, and  S.  Johannesson,  Assistant  Engineer  of  that 
company. 

The  construction  organization  consists  of  a  temporary 
association  of  three  contracting  Concerns,  T.  A.  Gillespie 
Co.,  Terry  &  Tench,  and  the  Snare  &  Triest  Co.  The  as- 
sociated affairs  are  managed  by  E.  J.  Govern  of  the  T.  A. 
Gillespie  Co.  The  construction  work  between  these  three 
is  divided  as  follows: 

The  Gillespie  Co.  handles  all  the  foundation  and  all 
station  reconstruction  (other  than  that  portion  of  station 
reconstruction  handled  by  Snare  &  Triest),  except  for 
the  supporting  steel.  The  Snare  &  Triest  Co.  carries  on  all 
erection  and  reconstruction  work  other  than  foundations 
on  the  Ninth  Ave.  line  from  66th  St.  north  to  145th  St., 
and  on  the  Third  Ave.  line  from  149th  St,  north.  Terry  & 
Tench  are  handling  the  erection  and  reconstruction  on  the 
other  portions  of  the  Ninth  Ave.,  Second  Ave.,  and  Third 
Ave.  lines. 

Work  was  begun  on  Mar.  25,  1914,  and  at  the  present 
time  is  85  per  cent,  completed.  Already  trains  are  run- 
ning over  some  of  the  revised  tracks,  although  complete 
service  has  not  been  established. 


By  Clinton  15.  Stewart* 

During  the  period  1850-60,  while!  the  American  type 
of  hydraulic  turbine,  inward  and  downward  How,  was 
being  developed,  many  wooden  turbines  were  built  for 
small  power's  by  ingenious  millwrights,  employing  some 
of  these  same  ideas.  The  general  principle  was  to  use 
a  central  downward-discharge  chamber  which  contained 
a  paddle  wheel  made  of  flat  blades  revolving  about  a 
vertical  axis,  the  water  being  admitted  to  the  chamber 
through  a  single  scroll  entrance  or  several  curved  guide 
passages  equally  distributed  around  the  circumference  of 
the  casing. 

No  reliable  records  of  tests  on  such  a  turbine  have 
been  found,  but  the  drawings  of  one  used  at  Wausau,  Wis., 
from  1858  to  1877  have  been  preserved  and  a  full-sized 
model  was  made  and  tested.   The  results  of  these  tests  are 


FIG.   1.     MODEL  OP  OLD   WOODEN  TURBINE 


given  in  the  following  paragraphs,  as  being  the  nearest 
possible  approach  to  knowledge  of  the  performance  of  the 
old  machines. 


Model  of  Old  Wooden  Turbine 

This  turbine  was  used  to  drive  a  "run  of  stones"  by 
means  of  a  belt  from  the  vertical  turbine  shaft  to  the 
vertical  mill  shaft.1 

Fig.  1  is  from  a  photograph  of  the  model,  and  Fig.  "2 
shows  the  details  and  flume  setting  for  tests.  It  will 
be  seen  that  the  runner  was  made  by  bolting  four  2xl2-in. 
planks,  about  2  ft.  2  in.  long,  to  a  12-in.  vertical  shaft. 


♦Consulting  Hydraulic  Engineer,  Madison,  Wis. 

'A  common  practice  when  this  turbine  was  installed.  A 
"run  of  stones"  signified  a  circular  pair,  3  to  5  ft.  in  diameter, 
the  upper  one  revolving  with  the  vertical  spindle  and  the 
lower  one  being  stationary.  Water-power  grants  frequently 
included  the  right  to  sufficient  water  to  drive  a  stated  number 
of  runs  of  stones.  The  American  type  was  developed  largely  as 
a  result  of  the  demand  of  the  grain-milling  industry  and  it  dis- 
placed the  Pourneyron  outward-flow  and  Jonval  axial-flow 
types.  These  had  supplanted  the  breast,  overshot  and  curved- 
blade  undershot  wheels,  which  had  been  developed  from  the 
primitive  flat-vane  undershot  impulse  wheels.  The  breast 
and  overshot  wheels  reached  an  efficiency  of  60  to  SO  per  cent., 
compared  with  the  20  to  30  per  cent,  of  their  prototypes;  but 
the  difficulties  of  fluctuating  tail-water  remained  unsur- 
mounted  until  the  Pourneyron  outward-flow  type  (1827),  the 
Pourneyron  inward-flow  type,  Howd  wheel  (1838),  and  the 
Jonval  axial-flow  type  (1S40)  appeared — utilizing  the  reaction 
principle  and  working  submerged.  These  gave  good  efficiencies 
and  were  used  up  to  I860  in  the  larger  installations.  But  they 
were  comparatively  expensive  and  did  not  find  general  service 
in  small  plants.  Apparently  up  to  about  1860,  when  the  iron 
runner  with  double  curved  buckets  was  introduced,  there  was 
no  simple,  inexpensive  turbine  for  small  powers  and  low 
heads  which  would  work  submerged  with  an  efficiency  above 
about  30  per  cent. 
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allowing  the  end  of  each  plank  to  project  beyond  the  side 
of  the  shaft  about  12  in.  There  were  four  curved  guide 
passages,  rectangular  in  cross-section,  for  the  entrance^ of 
the  water,  so  arranged  that  the  inner  end  of  one  guide 
overlapped  the  outer  end  of  the  adjoining  guide.  At  the 
entrance  of  each  guide  passage  there  was  a  butterfly  valve, 
as  shown,  and  an  arrangement  by  means  of  a  collar  around 


The  horsepower  was  measured  by  means  of  a  prony  brake 
The  results  of  this  test  are  shown  by  Fig.  3,  which 
gives  the  relations  of  speed  to  efficiency,  power  and  dis- 
charge. It  will  be  noted  that  the  maximum  efficiency 
under  the  best  working  conditions  was  about  27  per  cent- 
while  the  maximum  power  developed  at  the  turbine  shaft 
was  about  hp. 

In  order  to  determine  the  approximate  loss  in  the 
bearings  and  the  effect  of  this  loss  on  the  efficiency,  a 
test  was  made  of  the  starting  torque.  This  test  showed 
that  15  lb.  on  the  :5i/>-l't .  arm  of  the  prony  brake  was 
required  to  start  the  turbine.  Using  this  torque  as  a 
measure  of  the  Friction  during  motion  the  results  indicate 
that  not  more  than  about  8.7  per  cent,  of  the  total  power 
was  absorbed  in  the  bearing,  and  that  the  hydraulic 
efficiency  was  about  30  per  cent.  With  an  allowable  5 
per  cent,  loss  in  the  bearings,  the  actual  efficiency  would 
have  been  about  28  per  cent. 

Tests  were  also  made  with  the  tail-water  lowered  so 
that  air  was  admitted  freely  under  the  Hume  floor.  The 
results  showed  that  there  was  no  measurable  change  in 
the  efficiency  of  the  turbine. 

The  cause  of  the  low  hydraulic  efficiency  of  30  per  cent, 
is  quite  evident,    When  a  jet  of  water  impinges  normally 
on  a  moving  plane  surface,  not  over  one-half  of  the  energy 
of  the  jet  can  he  transformed  into  work.    The  vanes  of 
,e  runner  were  formed  of  plane  surfaces,  were  few  m 


Vertical    Section  A-B 
TURBINE   DETAILS   AND   TEST  ARRANGEMENT 

the  shaft  whereby  all  valves  could  be  closed  or  opened  by  a 
wrench.  The  opening  in  the  flume  floor  through  which 
the  water  was  discharged  was  circular,  the  radius  being 
about  4  in.  less  than  that  of  the  circle  described  by  the 
outer  ends  of  the  planks  forming  the  runner.  It  was 
evidently  intended  to  act  as  a  submerged  impulse  wheel 
rather  than  to  obtain  any  benefit  from  reaction. 

Tests  and  Their  Results 
The  object  of  the  tests  was  to  determine  the  amount 
of  water  used,  the  power  developed  by  the  turbine  and 
the  efficiency,  under  hydraulic  conditions  duplicating  as 
nearly  as  possible  those  in  the  mill.  The  discharge  of 
the  turbine  was  measured  by  means  of  a  submerged  orifice 
4  ft,  square,  placed  in  the  flume  leading  to  the  turbine, 
which  had  been  carefullv  calibrated  by  the  writer  m  1908.2 
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Revolu+ions    per  Minu+e 

TEST   RESULTS   FOR  CENTRAL-DISCHARGE 
WOODEN  TURBINE 


number  and  so  arranged  as  to  cause  a  large  loss  of  energy 
because  of  sudden  change  of  velocity  and  impact  at 

entrance.  „  +1 

The  tests  were  made  in  the  hydraulic  laboratory  of  t he 
University  of  Wisconsin,  to  the  officers  of  which  credit 
is  due  for  the  use  of  instruments  and  facilities. 

bulletin  No.  218."  University  of  Wisconsin. 
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By  Frank  B.  Tucker* 


SY NOPALS — The  preparation  of  the  tentative 
map,  surveys  for  the  final  map,  the  final  map  and 
what  data  it  contains — all  these  details  of  practical 
city  planning  in  a  rapidly  growing  community  are 
described. 

The  numerous  preliminary  details  in  connection  with 
the  laying  out,  widening  and  discontinuing  of  streets  in 
the  Borough  of  Queens,  New  York  City,  having  been  dis- 
cussed in  Engineering  News,  Sept.  30,  1915,  the  present 
article  is  confined  to  the  engineering  work  of  establish- 
ing the  predetermined  city  plan. 

Tentative  Map  of  the  Borough 

Upon  the  assembled  reproductions  of  the  planetable 
(sheets  of  the  original  topographic  survey)  is  laid  oui  the 
proposed  street  system  as  determined  after  a  careful  study 
of  the  many  legal  and  engineering  considerations,  and  of 
other  facts  requiring  investigation  before  committing  the 
city  to  a  definite  street  plan.  The  design  is  then  carefully 
plotted  on  a  scale  of  1  in.  =  200  ft.  on  the  mounted  sheets 
themselves,  and  a  tracing  made. 

To  this  tracing  is  given  the  appellation  "Tentative 
Map"  (Fig.  1  is  a  small  section).  It  is  formally  adopted 
by  the  city  Board  of  Estimate  and  Apportionment,  and 
thereafter  is  available  to  the  put. lie  on  a  scale  of  either 
400  or  800  ft.  to  the  inch  (to  which  scales  it  is  photolitho- 
graphed)  for  a  very  nominal  charge. 

The  complete  Tentative  Map  of  the  Borough  of  Queens 
will  consist  of  14  units,  separately  prepared  but  collec- 
tively studied,  varying  in  the  areas  comprehended  from 
1000  to  8450  acres.  Of  these,  13  have  already  been  com- 
pleted; the  11th,  which  is  for  the  lowland  adjacent  to 
Jamaica  Bay,  will  be  completed  this  year. 

The  Tentative  Map  is  an  effort  on  the  part  of  the  city  to 
control  its  future  growth.  It  is  intended  as  warning 
and  a  guide  to  real-estate  developers  and  promoters  as 
to  the  lines  along  which  they  must  develop  their  property 
if  they  would  have  the  city  take  official  cognizance  of 
their  streets.  While  it  gives  no  block  dimensions,  it  is 
accurately  drawn  to  scale,  and  is  readily  adaptable  to  lo- 
cating new  streets. 

Making  Surveys  for  Final  Map 

Any  real-estate  developer  or  promoter  who  disregards 
the  Tentative  Map  and  lays  out  his  property  to  suit  his 
own  immediate  ends  is  inviting  future  trouble  for  himself 
and  for  all  who  may  purchase  property  from  him,  for  the 
city  is  determined  to  exercise  surveillance  over  the  opening 
of  all  new  streets ;  and  while  there  is  no  compulsory  legisla- 
tion requiring  property  owners  to  observe  the  Tentative 
Map,  the  fear  that  the  city  will  otherwise  omit  their  streets 
from  its  final  map  has  a  most  salutary  influence. 

Coincident  with  the  preparation  of  the  Tentative  Map 
has  proceeded  the  preparation  of  the  Final  Map  (of 

'Assistant  Engineer,  Topographical  Bureau,  Borough  of 
Queens,  New  York  City. 


which  Fig.  2  is  a  small  section).  The  preparation  of  this 
map  is  quite  different  from  that  of  the  Tentative  Map. 
which  is  based  upon  the  planetable  ami  traverse  survey 
of  the  existing  streets,  and  is  devoid  of  dimensions  other 
than  street  widths  and  tentative  grades.  The  Final  Map 
is  based  upon  an  accurate  property  survey  of  each  and 
every  existing  street  to  determine  its  true  relations  to  abut- 
ting private  property  and  to  every  other  street;  it  is 
replete  with  dimensions. 

For  the  survey  for  the  Final  Map  all  the  data  obtain- 
able are  secured.  The  deeds,  the  sale  and  survey  records 
and  the  old  road  maps  on  lile  with  tin;  county  clerk  or 
elsewhere  are  carefully  studied  and  such  information 
gleaned  therefrom  and  from  private  surveyors  and  title 
guarantee  companies  as  will  be  of  assistance  in  picking 
up  street  lines  upon  the  ground.  But  no  matter  how  com- 
plete the  data  gathered  from  these  sources  may  be,  the  real 
work  must  be  done  upon  the  ground  with  transit  and  tape. 

First,  average  lines  are  independently  picked  up  on 
each  street  ami  compared  with  each  other  to  see  how  they 
hold  to  the  private  property  dimensions  given  by  deeds 
and  sales  maps.  Then  it  becomes  a  case  of  eut-and-try 
until  the  line  of  each  street  is  determined  beyond  all 
quest  ion. 

Street  Monuments;  Map  Computations 

When  this  line  is  obtained,  it  is  marked  with  granite 
monuments  4  ft.  long  with  a  minimum  square  cross-sec- 
tion of  8  in.,  to  which  dimensions  their  tops,  with  side 
drafts  of  24/>  in.,  are  dressed.  In  general,  monuments  arc 
set,  every  other  block  along  the  short  dimension  of  the 
blocks  and  every  block  along  the  long  dimension. 

Deciding  the  best,  offset  from  the  building  line  upon 
which  to  set  monuments  has  proved  something  of  an 
enigma,  in  old  Long  Island  City,  which  was  monumented 
in  the  seventies,  a  5-ft.  offset  was  used.  With  a  view  to 
clearing  building  appurtenances  which  often  encroached 
this  much  beyond  the  building  line,  preventing  a  direct 
sight  between  monuments,  the  Topographical  Bureau  dur- 
ing its  early  experience  used  an  8-ft.  offset,  but  this  was 
found  to  fall  within  the  catchbasin  area,  so  the  5-ft.  offset 
was  resumed. 

All  preliminary  measurements  to  determine  the  loca- 
tion of  monuments  are  most  carefully  made  by  the  method 
described  in  the  article  entitled  "The  Method  and  Appa- 
ratus for  Chaining  Used  in  Topographical  Bureau,  Bor- 
ough of  Queens,"  by  George  J.  Falkinburg,  Engineering 
News,  page  291,  Mar.  14,  1907.  Angles  are  measured 
by  12  repetitions. 

Computations  for  Final  Map 

When  the  survey  of  an  area  is  completed  the  results  are 
turned  over  to  the  computers  for  adjustment,  coordina- 
tion and  the  determination  of  block  dimensions.  The  re- 
sults of  the  fieldwork  as  received  by  the  computers  is 
usually  a  plot  showing  all  monuments,  with  the  angles  and 
distances  between  them,  together  with  the  field-books,  that 
the  plot  may  be  verified. 
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The  adjustment  of  the  monument  traverse  is  the  first 
and  most  difficult  part  of  the  computations.  Adjustment 
is  a  matter  of  experience  and  judgment,  the  common  pro- 
portional methods  of  traverse  balancing  being  applicable 
only  to  a  limited  extent.  There  is  a  gridiron  system  of 
monument  lines,  running  through  every  street  or  every 
other  street,  which  must  be  whipped  into  proper  re- 
lationship with  the  other  systems,  and  with  similar  lines 
in  sections  already  adjusted — due  consideration  being 
given  to  their  subsequent  connection  with  monument  lines 
yet  to  be  run.  The  demands  of  widely  separated  com- 
munities for  final  maps  make  it  impossible  to  prepare  the 
final  map  as  a  unit. 

No  rules  can  be  laid  down  for  effecting  these  adjust- 
ments.  The  procedure  is  to  make  all  possible  tests  to  prove 


see  that  private  property  is  not  affected.  Any  surplus 
or  deficiency  that  may  be  discovered  is  distributed  pro  ruin 
among  the  blocks.  In  almost  every  case,  there  is  a  surplus 
resulting  principally  from  the  fact  that  until  quite  re- 
cent times  most  of  the  surveyors  in  the  borough  used  a 
standard  that  was  an  inch  longer  per  100  ft.  than  the 
United  States  standard. 

Drafting  the  Final  Borough  Map 

When  the  computations  of  a  given  section  are  com- 
pleted, a  rough-draft  working  sheet  with  all  dimensions 
goes  to  the  drafting  room  where  a  careful  plat  of  it  is 
made  to  a  scale  of  1  in.  =  80  ft.  upon  mounted  sheets, 
31x53  in.  The  monuments  are  first  plotted  by  their 
coordinates  in  the  Tenth  Ave.  and  225th  St.  system  (de- 


FIG.  1.    SECTION  OP  THE  TENTATIVE  MAP  OP  THE  BOROUGH  OF  QUEENS,  NEW  YORK  CITY 


the  accuracy  of  the  fleldwork,  and  then  make  such  shifts 
and  swings  in  the  monument  lines,  both  individually  and 
collectively,  as  the  tests  indicate  will  more  closely  ap- 
proximate actual  conditions  and  make  the  whole  survey 
i  (insistent  with  itself  and  its  measurements  mathematically 
correct. 

When  the  adjustment  is  completed  a  traverse  is  run 
through  all  the  monuments  to  test  the  accuracy  of  the  ad- 
justment and  for  the  determination  of  the  coordinates  of 
all  monuments. 

The  block  dimensions  are  next  determined  by  reduction 
from  the  monument  lines,  and  where  already  subdivided, 
are  carefully  compared  with  the  private  sales  maps  to 


scribed  in  Engineering  News,  Sept.  30,  1915),  and  then 
connected.  From  the  monument  lines  the  blocks  are 
drawn  in  by  their  offsets.  These  mounted  sheets  are 
then  taken  in  adjacent  predetermined  pairs,  and  a  finished 
tracing  made. 

Completing  the  Final  Map 
This  tracing  (Fig.  2)  is  a  sectional  unit  of  the  final  map 
of  the  Borough  of  Queens,  and  fulfills  the  charter  re- 
quirements for  the  area  it  embraces.  Each  section  covers 
an  area  of  approximately  367  acres,  and  is  numbered 
according  to  the  predetermined  system  for  identification 
and  for  cross-reference  with  adjacent  sections. 
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Upon  its  completion,  each  section  is  sent  to  the  Board 
of  Estimate  and  Apportionment  +'or  approval,  following 
which  it  becomes  the  final  and  authentic  plan  of  the  lines 
and  grades  of  the  streets  shown  thereon,  and  as  such,  cer- 
tified copies  are  filed  in  the  several  offices  of  record  re- 
quired by  the  city  charter;  namely,  the  county  clerk's,  the 
corporation  counsel's  and  the  borough  president's.  For 
general  use,  for  the  purpose  of  filing  and  for  sale  to  the 
public,  each  tracing  is  photographed  down  to  a  scale  of 
1  in.  ==  200  ft.,  and  at  this  scale  makes  an  atlas  sheet 
241/2  hi-  square. 

The  importance  of  the  Final  Map  lies  in  the  fact  that 
no  street  improvements  arc  made  by  the  city  in  its  absence. 
On  it  also  is  predicated  the  legal  proceedings  followed 


DmaEy  Sv±ww<gym  <o>ica  Para^ma  Slides 

The  continued  slides  along  the  Gaillard  cut  on  the 
Panama  Canal  have  made  it  necessary  that  daily  surveys 
of  the  canal  sides  and  bottom  be  made  there  in  order 
to  keep  the  authorities  informed  as  to  the  state  of  the 
channel.  The  Canal  Record  reports  the  details  of  these 
surveys  as  follows : 

Three  field  parties  leave  Paraiso  every  morning  at  7  In 
launches,  proceed  to  their  respective  parts  of  the  2,S00-ft. 
section  in  question,  iun  transverse  lines  of  soundings  every 
50  ft.,  making  soundings  on  each  line  at  intervals  of  15  ft., 
from  water's  edge  to  water's  edge,  an  average  of  about  300  ft., 
plot  the  soundings,  trace  the  5 -ft.  contours  determined  by 
them,  and  submit  completed  blueprints  before  10  a.m.  This 
requires  rapid  methodical  work,  and  it  has  been  calculated 
that  the   field    parties,    through    their   developed  proficiency. 


FIG.  2.    SECTION  OK  THE  FINAL  MAI'  OF  THE  BOROUGH  OF  QUEENS,  NEW  YORK  CITY 


by  the  city  in  acquiring  title  to  its  streets  under  its  statu- 
tory right  of  eminent  domain— a  mete  and  bound  descrip- 
tion of  each  street  as  laid  down  on  the  Final  Map  forming 
part  of  the  court's  record. 

To  date  74  sections  (about  l/3  of  the  Final  Map)  have 
been  completed,  besides  numerous  special  final  maps  of 
small  areas  and  of  single  streets,  necessitated  by  some  ex- 
igency. In  the  interest  of  economy  or  to  facilitate  indus- 
trial enterprises,  maps  altering  the  final  map  are  from 
time  to  time  made.  Certified  copies  of  the  revised  maps, 
of  course,  are  filed  in  the  several  offices  of  record  as  out- 
lined in  a  preceding  paragraph. 

C.  U.  Powell  is  engineer  in  charge  of  the  Topographical 
Bureau  of  the  Borough  of  Queens  and  L.  M.  Schoonmaker 
is  principal  assistant  engineer. 


require  on  the  average  approximately  seven-tenths  of  a  sec- 
ond to  drop  the  lead,  read  the  sounding,  raise  the  lead  and 
cast  it  for  the  next  sounding. 

The  contour  chart  that  results  from  this  survey  indicates 
the  status  of  the  channel  and  reveals  the  points  at  which 
extra  effort  is  required.  Copies  are  placed  in  the  hands  of 
the  resident  engineer,  the  superintendent,  and  the  supervisor 
of  the  Dredging  Division,  another  copy  is  sent  to  Balboa 
Heights  for  the  information  of  the  Governor  and  the  Marine 
Superintendent,  and  a  fifth  is  filed  with  the  office  records. 

As  soon  as  the  soundings  are  completed,  four  drag  parties 
proceed  to  drag  the  channel  for  bumps  that  do  not  show  on 
the  cross-section  soundings.  This  dragging  is  carried  on  until 
after  the  passage  of  the  commercial  shipping.  By  such  means 
it  is  possible  to  determine  to  the  inch  the  depth  of  the  chan- 
nel; ships  are  held  up  or  passed  on  the  information  received; 
every  inch  of  the  buoyed  channel  is  covered;  and  the  dragging 
between  the  passages  of  shipping  takes  care  of  changes  thai 
may  occur. 

This  work,  as  well  as  the  dredging,  is  carried  on  every 
day,  including  Sundays  and  holidays. 
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By  John  H.  Gregory* 


SYNOPSIS — A  pumping  station,  grit  chamber, 
Tmhoff  tanks  and  sludge-drying  beds  are  being 
built  to  prevent  a  visible  nuisance  and  sludge  de- 
posits. The  16  Imhoff  tanks  have  a  nominal 
capacity  of  30,000,000  gal  a  day.  

The  City  of  Albany,  N.  V..  has  under  construction  a 
sewage-disposal  works  for  treating  the  dry-weather  flow 
of  sewage  as  recommended  in  a  report1  submitted  to 
Wallace  Greenalch,  Commissioner  of  Public  Works,  by 
Hering  &  Gregory,  of  New  York  City,  in  July,  1912. 
The  works  are  being  built  to  prevent  a  continuation  of 
the  offensive  conditions  in  the  Albany  Basin,  a  small  land- 
locked harbor  which  the  city  is  now  improving  at  con- 
siderable expense,  and  also  the  excessive  pollution  of  the 
Hudson  Biver  in  general  along  the  Albany  waterfront. 
To  accomplish  this  result  the  following  recommendation 
was  made  in  the  report  referred  to: 

That  the  dry-weather  flow  of  sewage  of  the  City  of  Albany 
be  collected  and  carried  to  one  central  point  and  there  treated 
to  such  a  degree  as  to  remove  suspended  matters  which  would 
float  on  the  surface  of  the  water  and  be  displeasing  to  the 
eye  or  which  would  settle  on  the  bottom  and  banks  of  the 
river  and  form  objectionable  sludge  deposits,  and  that  the 
clarified  effluent  be  discharged  into  the  Hudson  River  off 
Westerlo  Island. 

It  was  not  considered  necessary  to  provide,  at  the  pres- 
ent time,  for  a  higher  degree  of  purification,  as  the 
ordinary  dry-weather  flow  of  the  Hudson  Biver  at  Albany 
is  many  times  the  volume  of  the  sewage  to  be  treated. 

The  works  needed  to  carry  out  the  recommendation 
cited  consist  of  a  main  intercepting  sewer  along  the  river 
front,  with  connections  to  the  existing  sewers,  practically 
all  of  which  have  been  built  on  the  combined  system;  a 
small  pumping  station  for  pumping  the  sewage  from  a 
district  which  would  not  drain  into  the  intercepting  sewer 
except  by  lowering  the  sewer  at  excessive  cost;  a  grit 
chamber  and  main  pumping  station  at  the  end  of  the 
intercepting  sewer,  for  pumping  all  of  the  sewage  to  the 
sewage-disposal  works;  and  a  sewage-disposal  works  con- 
sisting of  Imhoff  tanks  and  sludge-drying  beds. 

The  plans  and  specifications  for  the  sewage-disposal 
works  were  prepared  early  in  1912,  but  owing  to  unavoid- 
able delays  in  securing  rights-of-way  construction  did  not 
begin  until  July,  1914. 

The  works  now  under  construction  have  a  capacity  of 
treating  an  average  volume  of  sewage  of  30,000,000  gal. 
per  24  hr.  but  are  designed  to  handle  the  sewage  at  a 
maximum  rate  of  45,000,000  gal.  per  24  hr.  The  present 
population  of  Albany  is  about  108,000,  but  the  plant  has 
been  designed  to  serve  a  population  of  150,000  with  a 
sewage  flow  of  200  gal.  per  capita  per  day.2 

*Of  Hering  &  Gregory,  Consulting  Engineers  and  Sanitary 
Experts,  170  Broadway,  New  York. 

^'Engineering  News,"  Aug.  22,  1912,  p.  373. 

'•"The  water  consumption  in  Albany  in  the  year  immediately 
preceding  that  in  which  the  sewage-disposal  works  were  de- 
signed was  about  242  gal.  per  capita  daily.  In  the  report 
previously  referred  to  it  was  recommended  strongly  that  all 
water  services  be  metered  (at  that  time  only  26  per  cent,  were 
metered),  not  only  to  reduce  the  waste  of  water  but  also  tne 
volume  of  sewage  to  be  handled.  While  it  is  confidently  ex- 
pected that  the  water  consumption  per  capita  will  sooner  or 
later  be  materially  reduced  it  was  not  considered  advisable 
to  design  the  sewage-disposal  works  for  a  flow  less  than  ZOO 
gal.  per  capita  per  day.  Should  the  flow  be  reduced  below 
this  figure  the  disposal  works  will  be  able  to  serve  a  popu- 
lation greater  than  150,000. 


The  sewage-disposal  works  are  located  in  Bethlehem 
Township,  on  Westerlo  Island,  immediately  adjacent  to 
the  southeast  corner  of  the  city  and  separated  therefrom 
by  water  known  as  Island  Creek.  The  city  has  purchased 
here  about  75  acres  of  land  on  which  the  works  are  being 
built.  Sufficient  land  has  been  secured  not  only  for  the 
present  plant  but  also  for  its  extension  in  the  future, 
as  well  as  for  the  construction  of  sprinkling  filters  should 
a  higher  degree  of  treatment  be  needed  at  some  later  date. 

The  ground  at  the  site  of  the  works  is  several  feet  above 
mean  high  water  in  the  river,  the  Hudson  Biver  at  Albam 
being  tidal,  with  a  mean  rise  and  fall  of  the  tide  of  about 
2.8  ft.,  but  is  below  maximum  flood  level.  In  order  to 
protect  the  works  from  flooding  they  have  therefore  been 
surrounded  by  a  levee,  a  portion  of  which  has  been  made 
use  of  in  the  construction  of  the  Imhoff  tanks. 

On  reaching  the  pumping  station  the  sewage  will  first 
pass  through  a  grit  chamber  and  will  then  be  pumped 
through  a  reinforced-concrete  force  main  to  the  settling 
tanks.  These  tanks,  which  are  of  the  Imhoff  type,  are  16 
in  number  and  are  arranged  in  four  groups  of  four  each. 
Fig.  1  shows  a  plan  of  one  group  together  with  longi- 
tudinal and  cross-sections. 

Each  tank  will  have  one  large  settling  chamber  and 
four  sludge  chambers,  the  two  sludge  chambers  adjacent 
to  each  other  at  each  end  of  the  tank  being  connected 
by  an  opening  in  the  dividing  wall  so  as  to  equalize  the 
accumulation  of  sludge  in  the  two  chambers. 

When  handling  30,000,000  gal.  of  sewage  per  24  hr. 
and  with  all  16  tanks  in  use  the  settling  chambers  provide 
an  average  detention  period  of  3  hr.  The  sludge  chambers 
are  designed  to  hold  an  accumulation  of  sludge  from  a 
population  of  150,000  for  an  operating  period  of  from 
six  to  seven  months. 

The  tanks  are  rectangular  in  plan,  each  being  33  ft. 
wide,  98  ft.  long  and  having  a  total  depth  of  27  ft.  2i/2  in. 
measured  from  the  water  line  in  the  settling  chamber  to 
the  bottom  of  the  sludge  chamber.  From  the  water  line 
to  the  slot  at  the  bottom,  the  settling  chambers  have  a 
depth  of  13  ft.  11%  in. 

Over  each  sludge  chamber,  which  is  20  ft.  square  inside, 
a  gas  outlet  is  provided,  consisting  of  a  hollow  truncated 
square  pyramid  surmounted  by  a  hollow  shaft  6  ft.  square 
inside  and  extending  2%  ft-  auove  tne  water  line-  For 
convenience  of  inspection  and  operation  the  gas  outlets 
in  each  tank  are  connected  one  with  another  and  with 
the  ends  of  the  tank  by  a  reinforced-concrete  footwalk 
2  ft.  wide,  located  on  the  center  line  of  the  tank  1  ft. 
above  the  sewage  level.  Similarly,  a  footwalk  of  the  same 
type  of  construction  has  been  provided  inside  of  and  at 
the  top  of  each  gas  outlet.  By  means  of  these  foot  walks 
all  parts  of  the  tanks  that  cannot  be  reached  from  the 
outside  are  made  accessible. 

The  sewage  enters  each  group  of  tanks  at  the  inflow 
chamber,  from  which  it  passes  into  the  upper  channels. 
From  the  latter  it  enters  the  tanks  over  a  set  of  sub- 
merged weirs.  After  passing  slowly  forward  in  a  hori- 
zontal direction  through  the  tanks  the  settled  sewage  is 
discharged  at  the  outlet  and  over  another  set  of  weirs 
into  the  lower  channels.    Both  sets  of  weirs  are  made 


October  7,  1915 


ENGINEERING  NEWS 


G93 


adjustable  so  as  to  distribute  the  flow  of  sewage  as  equally 
as  possible  to  all  of  the  tanks. 

From  the  lower  channels  the  settled  sewage  passes  into 
the  outflow  chamber  and  from  there  into  the  outflow 
conduits,  which  are  built  in,  and  as  a  part  of,  the  walls 


improvements  in  the  river  by  the  Government  the  outfall 
conduit  will,  for  the  present,  terminate  at  the  outer  edge 
of  the  government  dike. 

With  Imhoff  tanks  having  more  than  one  sludge  cham- 
ber it  is  well  known  that  for  the  best  results  it  is  desirable. 
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PIG.  1.    PLAN  AND  SECTIONS  OP  ONE  GROUP  OP  POUR  IMHOPP  TANKS,  ALBANY,  N.  Y. 

of  the  settling  tanks  and  lead  to  two  outlet  chambers,  -  from  time  to  time,  to  reverse  the  direction  of  flow  through 
From  these  the  settled  sewage  passes  directly  into  the  the  settling  chambers  of  the  tanks  in  order  that  the  sludge 
outfall  conduit  and  flows  thence  to  the  river,  where  it  will  accumulate  at  a  more  nearly  uniform  rate  in  the 
will  be  discharged  under  water.    Owing  to  contemplated    sludge  chambers.    The  tanks  have  been  designed  to  permit 
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of  this  method  of  operation.  When  thus  operated  the 
sewage  from  the  inflow  chamber  will  pass  through  the 
reverse-flow  inlet  channel  direct  to  the  lower  channels 
and  thence  over  the  weirs  into  the  tanks.  After  passing 
through  the  tanks  in  the  reverse  direction,  the  settled 
sewage  flows  over  the  weirs  into  the  tipper  channels  and 


corners,  are  readily  accessible  for  cleaning  and  have  been 
kept  as  small  as  seemed  feasible.  This  is  especially  desir- 
able, as  it  may  be  difficult  to  maintain  at  all  points,  under 
all  conditions,  sufficiently  high  velocities  to  absolutely 
prevent  some  slight  deposition  in  the  channels.  Should 
deposition  take  place  the  material  can  he  swept  along  and 


ft" Rods, 


"Approximate  Present  J? 
Surface  of  Oround 


8x8'x4-2"  Concrete 
'Partition  Post 


ENLARGED  SECTION  A-B 


■15' 


T 


 J04'-  

■  2" Concrete  Partition 


Curye. 


m 


1 — T^T 


~~ 1 — ^ — ' — ■ — W 

* '  Unrterdm/ns,E/.9.25-  ,1 

>'  !!  ii 

11  i! 


2"Co0crete.  Partition^, 


■2x/8"6are  4L4"/ontj,  notched  for  rai/s 

 H 


— t 


i!         !!         ii  !j 

-8x8x4'-2' 'Concrete  Partition  Posts  \_ 


24"&AGE  RAILWAY 


Base  ot ,'Raii,  EL  10)50       St$e/  Ties,  spaced  24" t.  to  C 

f        f        1!         \  ii 

ji       8"  Concrete^  Partition--^   |j       ,       "  ■ 


Cement  Joints 


Unaferdra/ns.  £/.  8.45 


Jnvert 


B.  8.20-^   |  ^J^^^J/^'J^^-^'M^'r^^^- 


8"CtiecA  Va/ve~ 
\  P/.7.25  _ 


Cement  ''Joints  - 


PLAN  DRA INA e£  MA "H0^ 
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ow  outlet  channels  to  the  out-    discharged  into  the  tanks  under  water  through  openings 


then  through  the  reverse 
flow  chamber. 

The  direction  of  flow  through  the  channels  and  tanks 
can  be  easily  followed  by  an  examination  of  the  plan 
shown  in  Fig.  1.  The  total  loss  of  head  through  the 
channels  and  tanks  from  the  inflow  chamber  to  the  outlet 
chamber  when  the  sewage  is  flowing  in  the  reverse  direc- 
tion, and  with  a  total  rate  of  flow  through  the  works  of 
45,000,000  gal.  per  24  hr.,  will  be  about  1.2  ft. 

The  direction  of  flow  through  the  tanks  is  controlled  by 
means  of  stop  planks  held  in  cast-iron  grooves.  By  means 
of  sluice  gates  placed  in  the  inflow  chambers  it  is  possible 
to  shut  off  any  group  of  four  tanks,  as  desired. 

All  of  the  channels  through  which  unsettled  sewage 
flows  to  and  around  the  tanks  are  open,  have  rounded 


provided  especially  for  the  purpose  and  without  inter- 
rupting the  flow  through  the  tanks.  When  the  reverse- 
flow  channels  are  not  in  use  they  can  be  drained  and 
emptied  so  as  to  prevent  the  holding  of  stagnant  sewage 
and  the  production  of  offensive  conditions. 

Scum  boards  are  provided  at  both  the  inlet  and  outlet 
ends  and  at  two  intermediate  points  in  each  tank.  They 
are  of  reinforced  concrete,  are  held  in  cast-iron  grooves 
and  can  be  raised  or  lowered  or  removed  at  will. 

The  water  line  in  the  tanks  has  been  set  at  such  an 
elevation  as  to  put  it  above  flood  level  in  the  river  and 
also  so  as  to  provids  sufficient  head  for  the  passage  of 
the  clarified  effluent  through  sprinkling  filters,  should 
these  be  required  at  some  later  date.    Owing  to  these 
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requirements  the  tanks  are  being  built  partly  in  excava- 
tion and  partly  in  embankment. 

The  sludge  chambers  are  of  reinforced  concrete.  Sheet- 
ing, which  is  left  in  place,  is  being  used  for  supporting  the 
sides  of  the  excavation  while  the  chambers  are  being  built. 

The  outer  walls  of  the  settling  chambers  consist  of  a 
heavy  facing  of  concrete  placed  directly  against  the  inner 
slope  of  a  carefully  made  rolled  embankment  and  carrying 
at  the  upper  end  of  the  slope  a  vertical  concrete  wall 
extending  up  2  ft.  above  the  water  level  in  the  tank. 

Erom  each  sludge  chamber  the  sludge  is  withdrawn 
through  an  8-in.  cast-iron  pipe  terminating  in  a  sludge- 
discharge  manhole,  or  shallow  chamber,  just  outside  of 
and  built  as  part  of  the  tank.  The  gates  for  controlling 
the  flow  of  sludge  are  located  in  these  manholes,  but  are 
controlled  from  above  so  that  the  operator  will  be  able 
to  see  immediately  the  character  of  the  sludge  emerging 
from  the  pipe  and  will  have  full  and  rapid  control  of  the 
whole  process  of  withdrawing  sludge.  This  is  especially 
essential  in  order  to  avoid  withdrawing  partly  digested 
sludge. 

From  the  sludge-discharge  manholes  the  sludge  flows 
through  a  main  sludge-discharge  pipe,  located  between 
each  two  adjacent  tanks,  to  a  sludge-discharge  chamber. 
From  this  chamber  it  is  discharged  to  the  sludge-drying 
beds  through  any  one  or  all  of  four  10-in.  cast-iron  pipes, 
each  of  which  terminates  at  the  upper  end  of  a  sludge- 
drying  bed.  With  the  sludge-withdrawing  facilities  pro- 
vided it  is  possible  to  withdraw  sludge  from  any  one 
sludge  chamber  of  each  two  adjacent  tanks  and  to  dis- 
charge it  on  any  one  of  four  sludge-drying  beds. 

Ample  water  connections  have  been  provided  so  that 
water  under  pressure  is  available  at  all  points  for  flushing 
out  sludge  pipes,  for  forcing  down  possible  floating  sludge 
in  the  gas  outlets  of  the  tanks  and  for  general  cleaning 
and  miscellaneous  purposes. 

The  sludge-drying  beds  (located  immediately  ad- 
jacent to,  but  at  a  lower  level  than,  the  tanks,  so  that 
sludge  can  be  discharged  onto  them  by  gravity)  are  32  in 
number  and  have  a  total  area  of  about  66,560  sq.ft.  They 
consist  of  layers  of  graded  gravel  or  broken  stone-,  the 
coarsest  material  being  at  the  bottom  and  the  finest  at 
the  top,  the  average  thickness  of  the  bed  being  about  12 
in.  The  top  surface  will  at  first  be  covered  with  a  thin 
layer  of  coarse  sand,  but  under  ordinary  conditions  of 
operation  the  grit  removed  from  the  grit  chamber  will  be 
used  for  this  purpose.  Details  of  one  set  of  four  sludge- 
drying  beds  is  shown  by  Fig.  2. 

The  bottom  of  the  sludge-drying  bed  will  be  graded  into 
ridges  and  valleys,  a  3-in.  drain  with  open  joints  being 
provided  in  each  valley.  All  the  drains  from  each  set  of 
eight  beds  discharge  into  an  8-in.  main  drain,  which  in 
turn  passes  through  a  drainage  manhole  and  discharges 
into  the  outfall  conduit.  In  each  of  the  drainage  man- 
holes, of  which  there  are  four,  the  main  drain  is  provided 
with  a  check  and  gate  valve  to  prevent  sewage  or  river 
water  from  backing  up,  at  times  of  high  water  in  the  river, 
into  the  underdrains  and  flooding  the  beds. 

The  several  sludge-drying  beds  are  separated  one  from 
another  by  thin  concrete  partitions  held  in  position  by 
concrete  posts  firmly  set  in  the  ground.  This  type  of 
construction  has  been  used  in  some  other  plants  that  have 
been  designed  by  the  writer  and  has  been  found  to  work 
out  very  satisfactorily.  Not  only  is  the  material  of  a 
permanent  nature,  but  the  concrete  posts  and  partitions 


present  a  very  much  neater  appearance  than  do  those  of 
wood.  While  the  first  cost  is  a  little  more  than  that  of 
wood,  the  additional  expense  is  well  warranted.  The 
details  of  the  concrete  posts  and  partitions  are  shown  in 
Fig.  2.  This  same  type  of  construction  is  used  also  for 
the  outer  edge  of  the  beds  except  along  the  sides  adjacent 
to  the  settling  tanks. 

The  sludge  will  be  removed  from  the  sludge-drying  beds 
in  small  cars  running  on  narrow-gage  railway  tracks  laid 
at  the  surface  of  the  bed.  A  track  laid  at  the  surface 
of  the  bed  is  not  only  cheaper  but  more  convenient  than 
one  supported  above.  These  tracks  connect  with  a  main 
track  extending  along  the  southerly  end  of  the  drying 
beds.  The  cars  will  be  loaded  by  hand  and  pushed  along 
the  tracks  from  the  sludge-drying  beds  to  the  main  track 
and  thence  along  the  latter  and  up  onto  the  levee  and 
to  the  point  of  final  disposal. 

In  designing  the  works  the  viewpoint  of  the  operator 
has  been  constantly  kept  in  mind,  and  the  various  details 
and  arrangements  have  been  carefully  studied  and  worked 
out  so  to  make  all  of  the  operations  as  simple  and  as  con- 
venient as  possible  for  him. 

The  total  cost  of  construction  of  the  sewage-disposal 
works,  including  the  outfall  conduit  to  the  river  but  not 
including  the  land,  grit  chamber  and  pumping  station, 
based  on  the  estimated  quantities  and  contract  prices,  will 
be  $277,302.  With  a  population  of  150,000  and  a  sewage 
flow  of  30,000,000  gal.  per  24  hr.,  for  which  the  works  are 
designed,  the  cost  will  be  about  $1.85  per  capita  and  about 
$9240  per  1,000,000  gal.  daily. 

The  works  are  being  built  under  the  direction  of  the 
Department  of  Public  Works,  Wallace  Greenalch,  Com- 
missioner, and  Frank  R.  Lanagan,  City  Engineer.  Stephen 
B.  Vernon,  Engineer  Intercepting  Sewer  Design  and 
Construction,  is  in  immediate  charge  of  their  construc- 
tion. The  works  were  designed  by  Hering  &  Gregory,  of 
New  York  City,  and  the  contract  for  their  construction 
was  awarded  early  in  July,  1914,  to  the  Riverdale  Con- 
tracting Co.,  of  New  York. 

Hew  Coast-S^air^e^  Vessel 

The  contract  for  the  "Surveyor,"  a  new  United  States 
Coast  and  Geodetic  Survey  vessel,  has  been  awarded  to 
the  Manitowoc  Shipbuilding  and  Dry  Dock  Co.,  located 
on  Lake  Michigan  at  Manitowoc,  Wis.  The  contract 
price  was  $189,000  for  the  bare  hull  and  machinery,  but 
the  ultimate  cost  of  the  vessel  fully  equipped  will  be 
$220,000. 

The  "Surveyor"  will  be  used  in  surveying  and  charting 
the  dangerous  waters  of  Alaska  and  the  Bering  Sea  in 
the  summer  and  the  coasts  of  Washington,  Oregon  and 
California  in  the  winter.  She  will  be  a  steel  steamer  of 
about  1,000  tons  displacement,  with  triple-expansion  en- 
gines and  will  use  crude  oil  as  fuel.  She  will  accommo- 
date 66  officers  and  men  and  carry  enough  fuel  and  stores 
to  stay  at  sea  on  a  surveying  craise  for  about  three  months 
at  a  time  without  returning  to  her  base  of  supplies. 

The  contract  calls  for  completion  within  one  year,  but 
E.  Lester  Jones,  Superintendent  of  the  United  States 
Coast  and  Geodetic  Survey,  has  been  informed  by  the 
contractor  that  the  vessel  will  be  completed  in  much  less 
time,  possibly  as  early  as  August,  1916,  which  will  leave 
ample  time  to  take  it  to  the  Atlantic  coast  before  the 
close  of  navigation  in  the  Great  Lakes. 


C96 


ENGINE E  R T  N  G    N E  W S 


Vol.  74,  No.  15 


SYNOPSIS— Follows  article  in  issue  of  Sept.  SO, 
1915,  describing  masonry  work  on  large  Reclama- 
tion Service  Dam  at  Elephant  Butte.  N.  M.  This 
article  gives  details  of  concreting  plant,  method 
of  handling  concrete  and  records  made  m  placing 
concrete. 


The  masonry  of  the  Elephant  Butte  dam  is  concrete,  in 
which  large  stone  is  embedded.  As  concrete  was  to  be 
the  main  feature,  careful  preliminary  study  was  made 
to  design  a  plant  that  would  be  nearly  automatic  in  its 
operation,  require  a  minimum  amount  of  labor,  have 
large  capacity  and  permit  of  using  as  large  a  percentage 
of  "plum"  rock  as  governing  conditions  would  allow. 
This  point  largely  decided  the  use  of  cableway's  and  der- 
ricks for  placing  the  material  in  the  dam  rather  than  the 
chuting  method,  though  the  large  amount  of  excavation 
to  be  made  and  the  necessity  of  storing  considerable  of  it 
for  use  as  concrete  aggregate  also  had  a  bearing  on  the 
decision  in  regard  to  the  method  to  be  used. 

The  concrete-mixing  and  handling  plant  was  described 
in  detail  in  Engineering  News,  Aug.  6,  1914,  for  which 
reason  it  will  be  only  briefly  outlined  here.  All  concrete 
is  furnished  from  the  main  mixing  plant  near  the  easterly 
end  of  the  dam.  The  materials  for  I  be  concrete  aggregate 
are  delivered  to  the  plan!  from  the  mam  railroad  and 
dumped  by  gravity  to  the  crushers  and  sand  elevator. 
The  sand  ami  gravel  arc  carried  by  a  separate  elevator  to 
the  top  of  the  plant.  Where  they  are  screened,  the  sand 
passing  into  the  sand  bin.  while  the  -ravel  is  deflected 
into  the  bin  for  broken  stone.  The  rock  is  crushed  and 
elevated  to  the  lop  of  the  plant,  where  it  is  screened  and 
distributed  to  the  proper  bins,  of  which  (here  are  three — 
rock,  sand  and  cement.  From  these  the  material  feeds  by 
gravity  through  automatic  measuring  machinery  to  the 
mixers. 

The  mixers  are  three  in  number,  of  the  nontilting  dump 
type,  with  a  capacity  of  81  cu.ft.  each  of  dry  material; 
hut  il  has  been  found  that  a  batch  of  L.63  CU.yd.  of  mixed 
concrete  gives  the  best  results.  From  the  mixers  the  con- 
crete is  dumped  into  hoppers  of  3-CU.yfl.  capacity,  from 
which  it  is  drawn  into  concrete  skips  of  3  cu.yd.  capacity 
placed  on  flat  cars,  which  are  drawn  by  cable  and  hoist 
to  either  of  the  three  cableways  spanning  the  dam.  Fig.  2 
shows  the  layout  of  this  part  of  the  plant.  The  concrete 
haulage  system  enables  one  operator  with  a  3-drum  hoist 
to  deliver  the  concrete  from  either  mixer  to  either  cable- 
way  and  return  the  empty  skip  to  the  mixer. 

The  flat  cars  are  of  sufficient  length  to  hold  two  skips, 
and  are  attended  by  two  men,  who  place  the  empty  skip 
when  lowered  by  cableway  and  release  the  chains.  The 
•ar  is  then  moved  until  the  loaded  skip  is  directly  beneath 
the  cableway;  the  loaded  ski])  is  then  hooked  up,  raised 
and  carried  to  the  dam  by  cableway  and  the  empty 
skip  returned  to  mixer  for  another  3  cu.yd.  of  concrete. 
As  with  the  excavation,  it  was  found  that  the  capacity  of 
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  the  plant  was  generally  limited  by  the  cableways,  and 

everything  possible  was  done  to  increase  their  efficiency. 
Time  studies  were  made  of  the  different  operations  and  all 
false  moves  eliminated.  The  same  procedure  was  used 
on  the  dam  in  transferring  from  loaded  to  empty  skips. 
The  consequence  is  that  the  utmost  capacity  of  the  cables 
has  been  reached  whenever  conditions  permitted  of  rapid 
placing. 

Handling  the  Concrete 

The  concrete  is  handled  on  the  dam  with  stiff-leg  der- 
ricks, of  which  there  are  eight  in  use.  The  presence  of 
contraction  joints  in  the  dam  structure  has  consider- 
ably retarded  progress.  They  also  have  an  important 
bearing  on  the  placing  of  derricks  and  the  methods  used. 
Below  El.  4215  the  masonry  is  monolithic,  without  joints; 
hut  as  only  a  portion  of  the  foundation  could  be  prepared 
at  a  time',  different  blocks  began  to  appear  before  the 
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♦Assistant  Chief  of  Construction,  United  States  Reclama- 
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FIG.  1.    MOVABLE  WOOD  FORMS  FOR  ELEPHANT  BUTTE 
DAM  FACE 

entire  bottom  could  be  covered,  which  made  the  placing 
of  derricks  troublesome  from  the  beginning.  The  der- 
ricks are  set  on  pedestals  made  of  concrete  blocks  manu- 
factured for  the  purpose.  These  are  5x6  ft.  in  plan  and 
3  ft.  high.  They  are  set  in  mortar  and  built  to  a  con- 
venient height,  usually  three  blocks  or  9  ft.  high,  but 
occasionally  higher.  They  are  concreted  in  place  as  plums 
and  cost  very  little  more  than  the  remainder  of  the  con 
crete,  as  they  are  cast  in  a  special  block  yard  convenient 
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to  the  cableways  and  contain  a  large  percentage  of  hand 
rock. 

During  the  early  stages  of  the  masonry  work  it  was 
possible,  where  the  area  was  quite  large,  to  carry  out  a 
program  that  would  permit  of  raising  all  derricks  on 
Sunday;  but  later  it  was  found  necessary  to  move  them 
occasionally  during  the  week,  and  now  that  is  the  general 
practice.  The  pedestals  are  usually  prepared  by  the  night 
shift  on  prearranged  locations  and  the  derricks  moved 
the  following  morning.  This  is  done  by  putting  slings 
beneath  the  sills  and  engine  frame,  brought  together  at 
the  top  of  the  mast,  and  hooking  on  to  them  with  two 
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FIG.  2. 


CEMENT,   CRUSHING   AND   MIXING  PLANTS 
ELEPHANT  BUTTE  DAM 


cables.    A  derrick  and  hoist  combined  weigh  27  tons, 
but  the  change  is  made  in  a  very  few  minutes.  Ballast 
blocks  are  also  made  of  concrete,  which  facilitates  their 
■  removal  and  replacement. 

The  work  on  most  features  in  connection  with  the  dam 
is  carried  on  in  three  8-hr.  shifts;  but  the  placing  of 
masonry  is  confined  to  two  shifts,  the  second  and  third. 
On  the  first  shift  materials  are  taken  to  the  dam,  repairs 
to  mixing  and  crushing  plants  are  made  and  all  bins  are 
filled  ready  for  the  day's  run.  The  plum  rock  is  loaded 
on  standard-gage  flat  cars  in  the  quarry,  cleaned,  washed 
and  side-tracked  during  the  day,  then  run  under  cable- 
ways  at  night  to  be  sent  down  on  the  first  shift.  A  track 
scale  of  80  tons  capacity  over  which  the  loaded  cars  are 
required  to  pass  enables  all  stone  to  be  weighed;  and  as 
this  can  be  done  in  a  few  minutes  by  the  train  crew,  the 
custom  has  been  followed  from  the  start.  All  plum  'rock 
and  spalls  sent  to  the  dam  are  weighed  and  recorded, 
thus  giving  an  excellent  measurement  of  all  such  material 
ihe  plum  rock  and  spalls  are  placed  in  convenient  piles 
on  the  blocks  that  are  to  be  worked  on. 

Placing  the  Concrete 
The  concrete  is  delivered  on  the  dam  in  3-cu.yd.  skips 
by  the  cableways,  an  empty  skip  is  sent  back  and  the 
loaded  skip  swung  to  its  place  by  derrick.  The  skip  is  set 
down  for  a  moment,  the  front  chains  released,  the  skip 
raised  from  behind  and  the  concrete  flows  out.  The 
empty  skip  is  then  swung  out  to  the  cableway  landing  and 
the  derrick  boom  moved  out  of  the  wav  to  wait  for  the 
next  skip  of  concrete.  Four  or  five  men  distribute  the 
concrete,  spading  it  against  the  forms  or  sides  of  plum 
rock,  as  the  case  may  be.   When  a  laver  of  sufficient  size 


and  thickness  has  been  made  plum  rock  or  spalls  are 
embedded  in  it.  As  a  rule,  spalls  arc  only  used  near 
forms,  between  drainage  wells  or  between  large  rock,  as 
the  large  plums  are  cheaper,  and  a  spall  improperly  placed 
may  spoil  a  bed  for  a  large  stone.  As  the  cableways 
usually  take  about  4  min.  to  make  a  round  trip,  and  the 
derricks  place  a  skip  of  concrete  in  2  min.,  there  is  gen- 
erally time  to  set  a  stone  with  the  derrick  while  waiting 
for  the  next  skip  of  concrete.  This  is  done  by  swinging 
a  stone  into  place  and  "shaking"  it  with  the  derrick 
This  gives  better  results  than  when  joggled  with  a  bar 
and  is  much  quicker,  though  rather  hard  on  the  derrick.' 

The  organization  for  each  of  the  two  masonry  shifts 
consists  of  three  small  placing  gangs,  one  for  each  cable- 
way,  headed  by  a  subforeman.  Over  these  gangs  is  a  fore- 
man m  charge  of  all  the  masonry  work  on  that  shift.  In 
addition  to  directing  these  small  crews  he  frequently  takes 
a  man  or  two  and  sets  plums  with  an  extra  derrick,  and 
usually  has  a  small  cleaning  gang  to  look  after  in  order 
to  keep  the  working  area  ready  ahead;  although  the 
cleaning  of  any  extended  area  is  uniformly  done  on  the 
first  shift.  The  shifts  change  each  month  so  that  one  has 
no  advantage  over  the  other.  There  is  a  masonry  inspec- 
tor with  each  placing  gang,  one  of  whom  is  the  chief  in- 
spector and  has  absolute  authority  in  regard  to  the  qual- 
ity of  the  work  and  materials. 

There  is  keen  rivalry  between  the  two  shifts,  and  this 
is  fostered  by  issuing  daily  bulletins  showing  the  accom- 
plishment of  each  shift.  A  system  of  daily  reports  that 
requires  every  man  to  be  reported  by  some  foreman  is  in 
use  all  over  the  work.  Daily  reports  showing  wnat  they 
have  clone  are  also  required  from  all  who  are  on  independ- 
ent work.  In  this  way  a  complete  and  prompt  record  is 
obtained  of  the  work  performed  by  every  derrick,  cable- 
way,  locomotive,  concrete  mixer,  crusher,  and  in  fact 
every  machine  on  the  job.  These  data  are  assembled  in 
concise  manner  on  printed  forms;  several  copies  are  made 
and  issued  every  morning,  covering  the  preceding  day's 
work  to  those  most  interested,  and  are  posted  in  a  con- 
spicuous place  for  the  benefit  of  all. 

The  placing  of  masonry  as  a  principal  feature  did  not 
commence  until  Mar.  1,  1914,  on  which  date  the  complete 
plant  was  first  used.  Prior  to  this  time  only  one  cable 
was  used  for  transporting  concrete  and  plums.  The 
capacity  of  the  plant  for  mixing  and  placing  concrete  was 
never  fully  reached.  This  was  due  to  several  unavoid- 
able reasons.  Considerable  delay  in  receiving  some  of 
the  gate  and  valve  castings  greatly  interfered  with  the 
construction  programme.  Inferior  quarries  were  often 
responsible  for  small  output,  it  occasionally  being  neces- 
sary to  put  the  major  portion  of  a  quarry  force  to  muck- 
ing out  the  waste.  Contraction  joint  forms  and  innumer- 
able tunnels,  conduits,  shafts,  gate  chambers  and  drain- 
age wells  all  tended  to  curtail  output. 

Eecords  op  Placing 

During  the  twelve  months  from  Mar.  1,  1914,  to  Mar. 
1,  1915,  which  was  the  first  full  year  the  entire  plant  was 
used  on  masonry  work,  a  total  of  380,200  cu.yd.  of  ma- 
sonry was  placed.  With  the  exception  of  Kensico  Dam  in 
New  York  State,  it  is  believed  that  this  is  the  largest 
quantity  ever  placed  in  a  single  structure  in  the  same 
period.  The  best  day's  run  was  on  Jan.  25,  1915,  when 
2651  cu.yd.  of  mass  masonry  was  placed  in  two  8-hr. 
shifts.    This  was  made  up  of  2129  cu.yd.  of  concrete  and 
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522  cu.yd.  of  plum  rock.  The  total  quantity  of  masonry 
placed  to  Sept.  1,  1915,  is  560,000  cu.yd.,  there  being 
about  610,000  cu.yd.  in  the  completed  structure;  this 
leaves  50,000  cu.yd.  to  place  after  that  date. 

As  it  is  not  desired  to  complete  the  dam  during  hot 
weather,  and  as  the  working  area  is  rapidly  becoming 
much  smaller,  especially  as  every  third  block  is  to  be  left 
jow  (El.  4,340)  for  winter  closure,  the  force  was  reduced 
Apr.  1  to  such  a  size  as  will  complete  the  dam  by  Feb.  1, 
1916.  On  this  account  it  is  probable  that  the  maximum 
masonry-laying  record  has  already  been  made. 

The  flow  of  the  river  during  early  construction  was 
carried  in  a  flume  built  across  the  dam  and  forming  a 
part  of  it,  near  the  easterly  side  of  the  canon.  Early  in 
January  of  this  year,  the  remainder  of  the  masonry  being 
considered  at  a  safe  height,  and  it  being  desired  to  make 
this  closure  during  cold  weather,  the  flume  was  closed 
and  the  river  diverted  through  the  outlets  provided  in  the 
dam.  As  these  outlets  were  20  ft.  higher  than  the  bot- 
tom of  the  flume,  it  was  necessary  to  build  up  the  gap 
as  fast  as  the  water  rose  in  the  reservoir.  This  was  suc- 
cessfully accomplished,  though  at  times  the  water  was 
higher  than  the  concrete,  with  only  leaky  forms  between. 
In  29  hr.  the  concrete  was  brought  up  24  ft.,  which  was 
sufficient  to  turn  the  small  quantity  of  water  flowing  at 
the  time. 

Forms  for  Concrete 

All  faces  of  the  dam  are  cast  against  forms.  The  forms 
for  the  downstream  face  and  for  contraction  joints  are 
faced  with  No.  23  sheet  iron,  as  it  is  desired  that  these 
faces  present  a  smooth  finish.  Forms  for  the  upstream 
face  are  not  covered  with  metal,  as  a  rough  finish  is  de- 
sired here  in  order  to  get  the  best  obtainable  adhesion  for 
the  mortar  facing.  The  forms  used  are  the  result  of  care- 
ful designing  and  some  experimental  work.  They  have 
proved  very  satisfactory,  being  absolutely  self-contained 
and  retaining  their  true  position  even  with  rapid  pouring. 
Fig.  1  shows  the  details  of  the  principal  forms  used. 
Where  special  forms  are  required,  as  around  gate  wells 
and  offsets,  the  same  principle  of  fastening  and  assem- 
bling is  used,  as  is  shown  in  the  drawings  of  the  simpler 
type. 

Personnel 

The  construction  of  the  Elephant  Butte  Dam  and 
auxiliary  features  is  being  done  by  Government  forces. 
From  the  time  the  work  was  commenced  until  Mar.  1, 
1915,  it  was  under  the  general  supervision  of  L.  C. 
Hill,  Consulting  Engineer.  Prior  to  October,  1912,  H.  J. 
Gault  was  in  direct  charge  as  Construction  Engineer. 
Since  that  date  the  work  has  been  under  the  direction  of 
the  writer.  L.  J.  Charles  has  been  principal  Assistant 
Engineer;  E.  J.  Schmalhausen,  Superintendent  of  Con- 
struction ;  Pi.  11.  Coghlan,  Manufacturing  Cement  Chem- 
ist; W.  C.  Beatty,  Master  Mechanic,  and  Walter  Cowell, 
Chief  Masonry  Inspector.  Since  Mar.  1,  L.  J.  Charles  has 
been  Construction  Engineer  under  the  general  supervi- 
sion of  the  writer. 

It  is  manifestly  impossible  to  give  here  individual 
credit  to  all  who  are  responsible  for  the  excellent  results 
obtained,  as  the  results  accomplished  are  due  to  an  organi- 
zation in  which  every  employee  of  any  responsibility  what- 
ever rendered  loyal  and  efficient  service  with  the  idea  of 
building  the  dam  in  the  best  manner  in  the  quickest 
time,  and  at  a  minimum  cost. 


By  C.  N.  HiNKAMPf 

Interest  in  the  submarine  has  reached  a  point  hardly 
dreamed  of  five  years  ago.  The  types  developed  by 
the  American  inventors  Holland  and  Lake  have  now 
been  adopted  as  practically  the  standards  of  the  world 
Holland's  experiments  began  in  1875,  but  it  was  not  until 
1893  that  his  plans  were  approved  by  the  American  Naval 
authorities.    In  1904  Lake's  boats  were  built  for  Eussia. 

Up  to  1898  the  submarine  was  in  the  embryonic  state. 
From  then  up  to  the  present  time  it  has  developed  rapidly. 

There  is  nothing  mysterious  in  the  operation  of  a  sub- 
marine. The  orders  used  in  the  handling  of  a  boat  are  few 
and  are  so  given  as  to  eliminate  any  possible  confusion. 
Preparing  to  submerge  includes  all  preliminary  work 
up  to  the  closing  of  the  conning-tower  hatch.  This  com- 
prises the  stowing  of  the  deck  gear,  taking  down  the 
bridge,  unrigging  the  radio,  closing  the  hatches,  unlocking 
the  valve-operating  mechanism,  securing  the  engines — in 
fact,  a  clearing  ship  for  action.  This  operation  requires 
from  two  to  twenty  minutes,  depending  on  the  amount 
of  rigging  to  be  taken  down. 

In  the  static  dive,  also  known  as  "balancing,"  the  boat 
is  submerged  but  moves  only  in  the  vertical  plane. 

The  mass  of  the  submarine  itself  amounts  to  several 
hundred  tons,  but  the  actual  forces  used  to  sink  it  from 
a  neutral  state  are  very  small.  The  addition  of  50  lb. 
of  water  will  cause  the  boat  slowly  to  descend.  As  soon 
as  the  vessel  has  started  on  its  downward  path  it  is  neces- 
sary to  remove  part  of  the  ballast  in  order  to  keep  it  from 
continuing  on  this  path. 

The  running  dive  is  made  from  the  awash  condition. 
In  the  awash  condition  the  trimming  tanks  and  auxiliary 
ballast  tanks  are  flooded  to  the  amount  necessary  for  the 
proper  trim,  when  submerged;  the  main  ballast  tanks  are 
empty.  The  running  dive  is  used  for  all  tactical  pur- 
poses except  balancing. 

The  vessel  being  underway  "awash,"  the  order  is  given 
to  submerge.  All  hands  get  into  the  boat,  the  engines 
are  stopped  and  the  electric  motors  started.  As  soon  as 
the  engines  are  stopped  the  conning  tower  is  closed,  all 
ventilators  are  housed  and  the  main  ballast  tank  is 
flooded.  Knowledge  that  the  trim  will  be  approximately 
correct  when  totally  submerged  renders  careful  adjusting 
of  ballast  unnecessary.  The  boat  is  inclined  slightly, 
about  one-half  of  a  degree  down  by  the  head,  and  the 
inrush  of  the  water  is  controlled  by  manipulation  of  the 
valves.  All  this  is  clone  in  the  short  period  of  from  one 
to  two  minutes. 

Submerging  a  submarine  is  distinctly  a  one-man  job. 
The  commanding  officer  must  be  thoroughly  conversant 
with  all  the  details  of  the  actual  submerging  of  the  boat 
and  he  must  at  all  times  be  thoroughly  informed  as  to 
existing  conditions  in  the  boat.  The  second  officer  as- 
signed to  the  submarine  generally  assists  the  commanding 
officer  where  possible,  and  endeavors  to  acquire  all  the 
information  possible  on  the  details  of  the  operation  in 
order  that  he  may  take  charge  in  case  of  any  emergency. 

Depth  is  maintained  by  the  use  of  the  diving  rudders. 
Down  rudder  sends  the  stern  up  and  the  bow  down.  As 
soon  as  the  boat  is  inclined  downward  the  plane  of  the 

•Extracts  from  a  paper  in  the  "Journal"  of  the  American 
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deck  gives  a  large  surface  for  the  water  to  act  on.  The 
hull  is  so  built  that  normally  there  is  a  tendency  for  the 
boat  to  rise,  brought  about  by  the  angle  of  the  hull  and 
the  unbalanced  pressures  caused  by  inequalities  in  the 
areas  of  the  surfaces  on  the  bottom  of  the  boat  and  on 
the  top  of  the  boat.  This  tendency  must  be  counteracted 
by  the  trimming  of  the  vessel  and  the  action  of  the  diving 
rudders. 

The  steering  of  the  vessel  in  azimuth  is  done  the  same 
submerged  as  on  the  surface,  using  either  hand  or  electric 
power.  The  use  of  gyroscopic  compasses  renders  the 
tactical  problems  far  simpler,  as  it  is  possible  with  this 
compass  to  steer  the  vessel  within  narrower  limits  than 
was  possible  with  the  magnetic  compasses. 

The  periscopes  are  the  eyes  of  the  submarine.  There 
are  many  styles  of  periscopes — monocular,  binocular, 
stationary,  revolving,  rotating  eyepiece,  stationary  eyepiece 
and  "walk  around."  There  are  also  devices  known  as 
omniscopes,  in  which  the  entire  horizon  is  reflected  on  a 
ground  glass  and  any  part  can  be  separated  from  the 
rest  by  means  of  screen  sectors.  The  periscopes  are  long 
tubes  with  lenses  in  the  top  and  bottom  and  so  fitted  with 
prisms  that  the  rays  of  light  are  paralleled.  The  general 
impression  one  gets  is  that  of  looking  through  a  telescope. 

The  periscope  that  is  in  most  general  use  in  the  United 
States  Navy  is  the  walk-around  type,  with  normal  and 
magnifying  eyepieces.  Each  boat  is  required  to  have  at 
least  two  periscopes,  one  for  the  commanding  officer  and 
one  for  the  helmsman  or  the  second  officer.  In  the  recent 
boats,  fitted  with  gyroscopic  compasses,  the  helmsman 
takes  his  station  at  the  compass  while  the  lookout  is  at 
the  periscope  from  which  he  directs  the  helmsman.  The 
commanding  officer  usually  stations  himself  at  the  after 
periscope  and  directs  the  movements  of  the  vessel.  Should 
he  leave  the  periscope  for  any  purpose,  such  as  to  consult 
chart  or  to  get  signals,  some  one  always  takes  his  place, 
so  that  there  is  never  a  time  that  both  periscopes  are  not 
manned. 

Signaling  while  submerged  is  a  subject  of  much  interest. 
In  the  early  days  of  submarine  navigation  signaling  under 
water  was  done  in  a  most  crude  manner,  for  which  the 
hull  of  a  vessel  was  found  to  be  peculiarly  adapted.  Send- 
ing was  accomplished  by  tapping  on  a  rivet  with  a  hammer 
and  receiving  by  holding  the  forehead  to  a  frame  of  the 
boat.  For  several  years  inventors  have  investigated  and 
experimented  extensively,  with  the  result  that  there  are 
now  in  practical  use  in  submarine  signaling  the  submarine 
bell,  the  Fessenden  oscillator  and  the  vibrating  wire,  by 
which  it  is  possible  to  signal  effectively  at  distances 
greater  than  5  mi.  under  favorable  conditions.  All  these 
systems  set  up  vibrations  in  the  water  which  are  detected 
by  microphones  and  heard  through  the  ordinary  telephone 
receiver. 

Each  submarine  is  equipped  with  one  bell,  some  with  two, 
and  on  every  submerged  run,  in  peaceful  maneuvers,  these 
bells  are  rung  so  that  it  is  possible  for  those  in  one  boat 
to  know  the  approximate  location  of  other  boats. 

The  submarine  of  the  present  day  can  operate  at  its 
maximum  speed  submerged  for  about  1  hr.  At  about 
one-third  of  this  maximum  speed  she  can  operate  prac- 
tically 24  hr. 

The  offensive  weapon  of  the  submarine  is  the  torpedo, 
or  if  necessity  demands,  the  vessel  itself  can  be  used  as 
a  ram.  The  effect  of  the  submarine  as  a  ram  may  be 
illustrated  by  the  fact  that  in  a  collision  between  a 


United  States  submarine  and  its  tender  several  years  ago, 
the  tender  was  so  badly  damaged  as  to  require  beaching 
in  order  to  save  her. 

The  principal  offensive  weapon  is,  however,  the  torpedo. 
Ramming  would  be  resorted  to  only  in  an  exceptional  case. 
The  torpedo  is  an  intricate  mechanism  built  along  the 
lines  of  the  submarine  itself,  but  automatic  in  its  action 
after  leaving  the  tube  from  which  it  is  fired.  The  torpedo 
is  divided  into  four  main  parts— the  head,  air  flask,  after- 
body and  tail.  The  head  contains  the  explosive  and  the 
mechanisms  to  fire  it.  These  heads  are  carried  on  the 
torpodeos  only  in  war  time.  In  time  of  peace  exercise 
heads  containing  water  are  used.  Abaft  the  head  is  the 
air  flask.  This  contains  the  compressed  air  for  the  pro- 
pelling machinery.  In  the  next  division  of  the  torpedo 
is  found  the  depth-controlling  mechanism,  the  air  super- 
heater, the  main  propelling  engines,  the  steering  engines 
and  gyroscope,  and  the  shafting  to  the  propellers,  as  well 
as  the  rods  to  the  rudders.  The  tail  inside  contains  the 
gear  wheels  for  the  propellers;  on  the  outside  are  the 
supporting  parts  for  the  propellers,  the  diving  rudders 
and  the  vertical  rudders.  The  early  torpedoes  had  an 
effective  range  of  about  500  yd.  The  most  modern  prod- 
uct has  an  effective  range  of  more  than  10,000  yd. 

An  attack  on  a  hostile  vessel  can  be'  made  in  so  many 
ways,  and  would  have  to  be  made  under  so  many  different 
conditions,  that  it  is  impossible  to  lay  down  any  hard 
and  fast  method  of  procedure.  The  best  time  to  attack 
is  at  dawn  or  twilight,  or  at  a  time  when  there  is  enough 
sea  running  to  make  the  detection  of  the  presence  of  the 
boat  most  difficult.  Submarines  have  been  known  to 
approach  within  500  yd.  of  a  battleship  in  a  choppy  sea 
and  in  a  fog  to  come  up  under  the  stern  before  being 
discovered,  notwithstanding  the  fact  that  lookouts  were 
stationed  on  the  battleships  to  watch  for  the  submarines. 

The  best  situation  for  an  attacking  submarine  is  for- 
ward of  the  enemy's  beam  and  approaching  her.  From 
such  a  position  it  is  possible  to  get  within  range  most 
easily  and  lie  in  wait  until  the  enemy  crosses  the  path 
of  the  submarine.  In  such  a  case  it  is  possible  for  the 
submarine  to  pick  the  time  for  firing  with  some  degree 
of  assurance  that  the  torpedo  will  reach  the  enemy  and 
destroy  her.  Should  the  enemy  be  very  much  faster  than 
the  submarine,  tactics  become  a  case  of  hare  and  hound, 
with  the  advantage  in  favor  of  the  enemy,  as  the  speed 
of  a  submarine  is  limited. 

The  subject  of  safety  in  the  submarine  has  received 
much  attention  and  many  devices  have  been  invented 
designed  to  obviate  the  dangers  said  to  attend  the  opera- 
tion of  this  type  of  vessel.  Each  designer  and  builder 
has  his  own  method  of  escape. 

As  submarine  design  improves,  dangers  of  operation 
are  becoming  fewer.  Today  the  submarine  possesses  no 
more  inherently  dangerous  features  than  are  possessed 
by  any  ship.  In  fact,  they  are  safer  to  cruise  in  than  a 
surface  craft  and  for  the  same  tonnage  are  far  more 
comfortable  in  a  heavy  sea. 

The  personnel  of  a  submarine  depend  for  air  for  breath- 
ing purposes  while  submerged  on  the  free  air  in  the  boat 
at  the  time  of  submerging  and  the  compressed  air  carried 
in  storage  flasks,  which  is  used  in  freeing  ballast  tanks  of 
water  as  well  as  for  breathing.  In  the  average  submarine 
in  commission  today  the  air  contained  in  the  boat  at  the 
time  of  submerging  is  sufficient  to  last  officers  and  crew, 
numbering  18  men,  for  a  period  of  from  9  to  12  hr. 
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Hew  YoA  Ttiaimiaell  P®wes>  Plai&fts 

Two  large  plants  have  been  erected  by  the  Flinn- 
O'Bourke  Co.,  on  the  Manhattan  and  Brooklyn  sides  of 
the  East  Eiver,  New  York  City,  for  supplying  compressed 
air  and  high-pressure  water  to  12  shields  in  the  four 
rapid-transit  tunnels  being  driven  by  this  company. 
These  stations  are  of  particular  interest  because  of  the 
large  aggregate  capacity  of  air  compressors  installed  (in 
accordance  with  the  requirements  of  the  Public  Service 
Commission,  under  whose  direction  the  tunnels  were 
planned  and  are  being  built)  and  because  of  the  types 
of  equipment  assembled. 

These  plants  must  meet  heavy  requirements  as  to  con- 
tinuity of  service  and  reliability.    They  are  therefore 


examples  of  first-class  practice,  within  the  limits  imposed 
by  space  conditions. 

The  plant  on  the  Brooklyn  side  has,  roughly,  twice 
the  capacity  of  the  Manhattan  station,  since  eight  shields 
are  being  driven  on  this  side  and  only  four  in  Manhattan. 
It  is  seen  from  Fig.  2  that  there  are  eight  large  com- 
pressors for  the  main  air  supply.  These  are  of  the  latest 
duplex  motor-driven  type  built  by  the  Ingersoll-Band 
Co.  and  equipped  with  thin  plate  valves  (Bogler  type), 
which  have  found  extensive  and  successful  use  in  Europe. 
Each  unit  has  a  delivery  capacity  at  166.6  r.p.m.  of  4900 
cu.ft.  (free  air)  at  15  lb.  per  sq.in.  and  it  then  requires 
350  electrical  horsepower.  The  machines  will  deliver  air 
at  up  to  45  lb.  pressure  and  for  such  possible  service 
the  motors  used  are  of  600-hp.  rating.    The  motors  are 
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FIG.  1.    GENERAL  PLAN  AND  AIR  PIPING;  MANHATTAN  TUNNELS  POWER  PLANT 
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FIG.    2.    PLAN  OF   MACHINES   AND   PIPING;   BROOKLYN  POWER  PLANT.  FLINN-O'ROURKE  CO. 
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FIG.  3. 


LOW-PRESSURE  AIR  COMPRESSOR  AND   HIGH- PRESSURE   PUMPS,  FLINN-OROURKE 

MANHATTAN  STATION 


of  6600-volt  three-phase  synchronous  tvpe  with  individual 
belted  exciters;  they  start  as  induction  motors.  Power 
is  secured  at  6,600  volts  from  the  local  Edison  company, 
direct  feeders  running  to  the  nearest  substation. 

Because  of  lack  of  room  in  this  plant  (it  being  the 
basement  floor  of  an  old  warehouse  and  having  heavy 
wooden  columns  about  14  ft.  apart)  the  aftercoolers  have 
been  grouped  at  one  end  of  the  building,  as  shown  in 
Pig.  2.  The  air-piping  layout  is  also  seen  from  this 
sketch. 

For  the  tunnel-shield  jacks  and  erector  there  are  a 
oOOO-lb.  pump  of  25  gal.  per  rain,  capacity  and  a 
2000-lb.  pump  good  for  15  gal.  per  min.  Both  are 
motor-driven  and  connected  to  accumulators.  Besides 
this  there  are  three  75-hp.  motor-driven  high-pressure 
plunger  pumps  for  miscellaneous  service. 

In  the  Brooklyn  plant  there  is  one  compressor  for 
supplying  high-pressure  air  (140  lb.)  for  tools  in  the 
tunnels.    This  is  an  old  20xl4xl8-in.  Sullivan  compound 
machine  driven  by  a  400-hp.  synchronous  motor. 
Equipment  or  the  Manhattan  Station 
In  the  Manhattan  plant  there  are  four  of  the.  new 
28x24-in.  duplex  low-pressure  air  compressors  such  as 
are  installed  in  the  Brooklyn  plant.    The  aftercoolers, 
however,  are  placed  in  their  usual  position  close  to  the 
machines.    There  was  plenty  of  room  in  this  plant,  as 
a  large  steel  building  (with  concrete  floors)  was  erected 
m  Jeannette  Park.    Half  of  it  was  given  over  to  forge 
shops  and  stores  and  half  to  the  power  station. 

The  high-pressure  air  for  tools,  etc.,  is  supplied  by 
two  old  Sullivan  compound  machines — a  26xl5i/2xl8-iii 
for  100  lb.  and  a  25xl4xl6-in.  for  135  lb.    Each  is 
driven  by  a  400-hp.  synchronous  motor. 

The  arrangement  for  the  high-pressure  hydraulic 
service  is  shown  by  Fig.  1.    The  15-gal.  5,000-lb.  and 

10-  gal  2000-lb.  pump  are  in  duplicate.  The  suction  comes 

11-  oin  an  open  tank,  and  the  discharge  is  fed  to  the 
accumulators.  Por  each  system  there  is  an  automatic 
controller  that  lets  the  water  be  spilled  back  into  the 
storage  tank  when  the  accumulators  are  full,  a  pump 
running  continuously  during  the  interval  in  which  water 
is  needed  for  the  jacks  or  rams  in  a  shield.  A  valve 
block,  similar  to  those  used  on  the  tunnel  shields  dis- 
tributes either  5000-  or  2000-lb.  pressure  to  one  or 
more  main  lines  of  iy2-in.  XX  pipe  running  to  and  down 
each  shaft.  A  similar  design  is  employed  in  the  Brooklyn 
plant. 


By  W.  B.  Conant* 


A  specially  designed  wheelbarrow  has  been  found  very 
satisfactory  for  handling  brick  and  other  building  ma- 
terials by  hand.  It  is  constructed  of  a  bent  steel  frame 
that  encircles  the  wheel  axles  with  handles  of  one  piece 
with  the  frame.  Prom  the  handles  forward  over  the 
wheel  is  a  stout  wooden  rack  24  in.  wide  at  the  back 
and  tapering  toward  the  front,  where  the  joists  are  7V2 
in.  apart. 

Three  18-briek  trays  are  usually  carried  at  a  load 
It  has  been  found  that  150  ft.  is  about  the  maximum 
distance  over  which  brick  can  be  economically  transported 
by  wheelbarrow.  In  all  cases  a  smooth  plank  runway 
should  be  provided.  For  greater  distances,  industrial- 
railway  or  wagon  haulage  is  more  economical. 

A  recent  test  showed  that  three  trays  (54  bricks)  could 
be  wheeled  150  ft.  and  delivered  to  an  elevator  and  the 
wheelbarrow  returned,  in  2  min.  Increasing  the  dis- 
tance to  200  ft.  lengthened  the  time  of  the  round  trip 
to  3  min. 

In  wheeling  bricks  to  an  elevator  the  loaded  wheel- 
barrow is  left  to  be  cared  for  by  a  man  stationed  to 
transfer  the  trays  to  the  elevator,  and  the  laborer  re- 


SPECIAL    WHEELBARROW    USED    BY  ABERTHAW 
CONSTRUCTION  CO.  FOR  HANDLING  BRICK 

turns  with  an  empty  wheelbarrow  to  the  storage  pile  or 
car.  Two  men  can  supply  the  material  for  19  masons 
provided  the  bricks  are  within  150  ft.  and  the  mortar 
within  100  ft.  of  the  elevator. 

The  wheelbarrow-  men  should  be  under  orders  of  the 
man  at  the  base  of  the  elevator  or  hoist,  who  directs  the 
delivery  of  either  mortar  or  brick  as  required  on  the 

*Concord.  Mass. 
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scaffold.  There  the  boxes  of  mortar  and  trays  are  trans- 
ferred by  wheelbarrows  three  at  a  time  to  the  briek- 
masons. 

S 

Doctoring  Test~PIece§  for  Steel 


DECIMALS  OF  ACRES  IN  SQUARE  FEET 


0.000 


The  necessity  for  great  vigilance  and  ingenuity  on  the 
part  of  mill  inspectors  was  demonstrated  in  a  peculiar 
way  in  an  action  recently  brought  by  the  United  States 
Government  against  certain  officers  and  employees  of  the 
Carbon  Steel  Co.  for  conspiracy  to  furnish  defective  steel 
for  the  Panama  lock  gates.  When  the  case  was  tried  m 
the  United  States  District  Court  at  Pittsburgh,  some  of 
the  defendants  were  found  guilty. 

Test-pieces  from  nickel-steel  f orgings  were  annealed  sur- 
reptitiously in  the  blacksmith  shop  to  give  them  just  the 
right  qualities  for  passing  the  specifications,  although 
the   annealed  forgings   did  not  have   these  qualities. 
The  inspectors  at  first  were  in  the  habit  of  marking  the 
«teel  slabs  before  annealing,  the  marked  pieces  being  cut 
off  and  annealed  in  the  furnace  with  the  slab,  test  being 
made  on  the  test-pieces  after  coming  from  the  furnace. 
It  was  discovered,  however,  that  some  of  the  steel  was  not 
annealed,  but  was  merely  "smoked" ;  that  is,  put  through 
the  furnace  at  a  low  heat  to  discolor  it  just  enough  so  that 
it  would  appear  to  have  been  annealed,  while  m  reality 
having  the  qualities  resulting  from  heating  and  quench- 
ing.   The  men  in  charge  of  the  work  for  the  company 
would  take  test-pieces  and  privately  subject  these  to 
quenching  and  drawing  tests  until  they  had  found  just 
what  heat-treatment  would  bring  the  test-piece  within 
specifications.     Thereupon    the    government  test-piece 
would  be  put  through  the  heat-treatment  so  determined. 

The  peculiar  appearance  of  one  or  two  of  the  test-pieces, 
resulting  from  the  special  treatment  they  were  subjected 
to,  aroused  the  inspectors'  suspicion.  Going  into  the  plant 
when  not  expected,  an  inspector  found  one  of  the  de- 
fendants standing  at  a  furnace  in  which  were  some 
test-pieces.  The  latter  explained  that  he  was  making 
private  tests  of  his  own  and  refused  to  show  the  pieces 
but  the  inspector  on  pulling  them  out  of  the  furnace  found 
that  they  were  his  selected  test-pieces  bearing  his  stamp. 

Loading  Excavated  Material  from  a  street  subway  across 
the  Illinois  Central  R.R.  at  Chicago  was 

novel  manner.  The  tracks  were  supported  on  a  pil treble. 
The  excavation  was  done  by  hand,  and  the  material  was 
loaded  into  small  steel  dump  cars  on  a  n arrow-gage  t.ack 
at  the  street  level.  These  cars  were  pushed  by  hand  to  one 
Bide  of  the  right-of-way  and  dumped  into  a  large  elevator 
bucket  working  in  a  tower  built  alongside  the  nearest  track. 
A  Sway  car  was  placed  on  this  track,  and  the  elevator 
bucket  dumped  the  material  into  it. 
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S<mms±-t?@  Feet 

A  very  handv  table  which  gives  the  equivalent  of  any 
decimal  of  an  acre  (in  thousandths)  in  square  feet  di- 
rectly, without  interpolation,  is  sent  to  Engineering  News 
by  C  H  Eiffert,  Assistant  Engineer,  Windes  &  Marsh, 
Engineers-Contractors,  Winnetka,  111.  This  table  forms  a 
useful  supplement  to  the  table  for  reducing  square  feet 
to  decimals  of  an  acre  in  Engineering  Neivs,  Aug.  19, 
1915,  p.  363. 
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M^altlpl^iEagf  ILs^fl®  Bftmssnlbeirs  <o>ia 

By  R.  C.  Hakdman* 

In  many  offices  where  engineers  are  employed  adding 
machines  form  part  of  the  equipment,  but  generally  their 
use  is  not  thoroughly  understood.  The  simple  operations 
of  adding  and  subtracting  and  of  performing  the  multi- 
plication of  small  numbers  are  familiar,  but  few  even 
know  that  multiplication  of  numbers  of  seven  or  eight 
places  may  be  made.  However,  such  numbers,  although 
their  product  will  be  far  beyond  the  capacity  of  the 
adding  machine  to  record,  can  be  easily  and  rapidly  mul- 
tiplied. With  a  little  practice,  a  great  saving  of  time 
can  be  effected.  This  is  especially  true  of  the  10-key 
machines.   The  81-key  types  are  not  nearly  so  efficient. 

For  example,  multiply  29,476,392  Ly  41,242,342,  which 
is  equivalent  to  the  multiplication  of  two  trigonometric 
functions  carried  to  seven  decimal  places.  In  order  to 
perform  this  operation  on  the  machine,  we  first  divide  the 
numbers  mentally  as  follows : 

(A)     2947    6392  (B) 

(C)    4124    2342  (D) 
This  is  equivalent  to  multiplying  (10,000^4  +  B)  by 
(10,000C  +  D),  or, 

10,000  A  +  B 
10,000  C  +  D 

BD  +  10,000  {AD  +  BC)  +  100,000,000  AC 
Substituting  the  values  of  A,  B,  C  and  D  we  have: 
BD  =  14970064 
10,000  (AD  +  BC)  =  332624820000 
100,000,000  A  C  =  1215342800000000 

1215675439790064  (product) 
On  the  machine  we  do  exactly  the  same  thing,  the 
printed  slips  issuing  thus: 


BD  AD  +  BC  +  1497     AC  +  3326 


6392 

1497 

3326 

6392 

2947 

2947 

63920 

2947 

2947 

63920 

29170 

2947  ' 

63920 

29470 

2947 

63920 

29470 

29470 

639200 

29470 

29470 

639200 

294700 

294700 

639200 

291700 

2947000 

6392000 

294700 

2947000 

6392000 

2947000 

2947000 

14970064* 

2947000 

2947000 

6392 

*12156754* 

6392 

6392 

6392 

63920 

63920 

639200 

6392000 

6392000 

6392000 

6392000 

*33263979* 

'Colorado  Springs.  Colo. 


The  product  is  12156754  3979  0064.  It  will  readily 
be  seen  why  the  1497  is  carried  from  the  first  total  and 
added  to  the  second  operation,  and  3326  from  the  second 
total  added  to  the  third,  after  an  inspection  of  the  prod- 
uct found  by  the  substitution  of  values  in  the  algebraic 
function  above. 

Practically  speaking,  the  multiplication  of  eight-place 
numbers  is  the  limit  of  a  nine-place  adding  machine,  as 
the  single  product  of  four-place  B  and  D  makes  an  eight- 
place  result.  However,  the  divisions  A,  B,  C  and  D  might 
be  further  subdivided  indefinitely  and  the  same  process 
gone  through.  This  would  be  too  complicated  to  be  of  any 
value,  although  16-  or  32-plaee  numbers  could  be  multi- 
plied. Thu  s,  16-place  numbers  would  be  divided  : 
a    b  e  f 

A  B 
c    d  g  It 

i    k  n  o 

C  D 
I    m  p  q 

It  will  readily  be  seen  that  the  great  amount  of  cross 

multiplying  would  prove  unwieldy. 

BlocK  Sewer 

A  48-in.  concrete-block  sewer  using  the  Parmley  type 
of  block  is  being  constructed  in  Harrisburg,  Penn.,  by 
M.  M.  Sheesley  &  Sons,  of  Johnstown.  The  total  length 
is  about  1500  ft.  Most  of  it  is  in  a  trench  5  to  12  ft. 
deep  and  follows  normal  construction  methods  except  that 
the  soil  is  all  filled  ground,  which  produces  some  com- 
plications. A  short  length  of  the  sewer,  however,  is  3  to 
5  ft.  above  ground,  at  the  bottom  of  a  depression  remain- 
ing as  the  last  portion  of  a  partly  filled  gully.  Here  the 
sewer  is  built  on  three-post  bents  5  ft.  4  in.  wide  out  to 
out  and  5  ft.  apart.  The  invert  blocks  are  bedded  on  a 
thin  layer  of  concrete  placed  on  longitudinal  timbers 
laid  over  the  bent  caps.  Concrete  fill  under  the  haunches 
and  extending  up  to  the  middle  line  of  the  pipe,  with  a 
thickness  of  4  in.  at  this  line,  braces  and  retains  the 
sewer. 

The  blocks  were  made  on  the  ground  by  the  contractor's 
men.  There  are  four  blocks  pep  ring,  and  each  ring  is 
12  in.  long.  Metal  forms  with  removable  pieces  to  give 
the  changes  for  the  bottom,  side  and  top  blocks  were  em- 
ployed. With  two  forms  and  an  unlimited  supply  of 
wooden  baseboards,  op  pallets,  fitted  with  a  curve  strip 
to  make  the  groove  of  the  ring  joint,  a  gang  of  nine  men 
was  kept  busy.  The  best  day's  work  was  225  blocks  (10 
hr.)  The  same  contractors,  however,  were  able  to  make 
250  blocks  with  eight  men  on  a  similar  job  in  Johnstown 
some  months  ago.  The  concrete  is  mixed  rather  dry  and 
is  tamped  hard  into  the  form  and  leveled  off  on  top,  the 
form  then  being  immediately  stripped  to  use  again. 

The  sewer  trench  is  excavated  by  clamshell  handled  by 
a  Marion-Osgood  locomotive  crane.  In  the  deeper  por- 
tion, on  account  of  the  tendency  of  the  sides  to  cave, 
only  20  ft.  or  so  is  kept  open  ahead  of  the  sewer  laying, 
and  some  bracing  is  used.  The  bottom  is  trimmed  by 
hand.  Where  the  ground  is  bad  two  boards  are  laid  down 
on  the  line  of  the  pipe  to  proper  bottom  level,  and  the 
space  between  and  alongside  them  is  leveled  up  with 
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concrete.  Then  the  flat-bottomed  lower  section  of  the 
sewer  is  set  on  this  cradle  with  a  2-in.  strip  of  tar  paper 
under  the  joint,  long  enough  to  come  up  along  the  side 
section.  Concrete  filling  is  then  placed  under  the 
haunches.  The  sides  of  the  trench,  if  it  is  too  narrow, 
are  trimmed  to  template  to  enable  the  side  sections  to  be 
placed,  and  these  are  set  in  mortar  beds  after  placing 
dowel  rods  in  the  longitudinal  joints  and  a  ring  rod  in 
the  circular  joint.  Using  a  diameter  gage  to  get  the 
correct  position  for  the  upper  corners  of  the  side  blocks, 
they  are  braced  from  the  sides  of  the  trench.  Finally  the 
key  block  is  set. 

Striking  off  and  pointing  the  joints  inside  and  outside 
finishes  the  upper  half  of  the  sewer.  The  lower  half  joints 
of  the  side  blocks,  however,  are  not  filled  with  mortar 
when  the  blocks  are  set,  but  are  left  to  be  grouted  after- 
ward, the  tar-paper  strip  being  the  form,  or  cover,  for  this 
grouting.  Backfill  is  placed  at  the  sides  of  the  pipe  up  to 
che  middle  line  and  tamped  with  a  board  or  other  ram- 
mer, according  to  the  width  of  the  space  to  give  the  sewer 
solid  side  support  and  at  the  same  time  fix  the  tar-paper 
strip  in  place.  Grout  is  then  poured  into  the  ring  joint 
to  fill,  completing  the  work. 

The  speed  of  laying  blocks  on  this  work  has  been  lim- 
ited in  most  cases  by  the  trench  work,  but  on  one  or  two 
occasions  there  was  a  chance  to  lay  sewer  at  maximum 
rate.  One  mason  and  helper  laid  74  lin.ft.  of  invert  block 
in  an  8-hour  day,  and  at  the  same  time  51  lin.ft.  of  side 
and  top  blocks  were  set  by  another  man  and  helper. 

=  z 

|  MOT1XS  I 

Limestone  as  a  Concrete  Aggregate — A  county  highway 
commissioner  of  Wisconsin  has  objected  to  the  use  of  crushed 
limestone  as  coarse  aggregate  in  concrete-road  construction. 
He  based  his  objections  on  two  points — first,  that  limestone 
is  softer  than  gravel;  and  second,  that  the  dust  which  ad- 
hered to  the  limestone  interferes  with  its  bonding  in  the 
concrete.  Conceding  that  there  is  reason  for  the  first  objec- 
tion where  the  limestone  has  a  French  coefficient  of  less  than 
12  and  a  hardness  of  less  than  10,  it  still  seems  that  the 
second  point  is  rather  far-fetched.  Where  machine  mixing 
is  used,  it  would  seem  that  the  slight  dust  coat  would  be 
washed  or  rubbed  off  into  the  fine  aggregate,  causing  there 
no  greater  harm  than  the  relatively  greater  volume  of  inert 
n  aterial  often  added  for  waterproofing  purposes.  If  that 
objection  were  generally  held,  it  would  seriously  interfere 
with  the  use  of  limestone  for  concrete  purposes  in  localities 
where  it  is  the  most  economical  material.  The  experience  of 
some  of  your  readers  would  be  of  great  interest. — George  F. 
Prussing,  Lennon,  Wis. 

Rapid  Work  in  Road  Surveying — The  survey  of  a  5% -mi. 
stretch  of  country  road  was  made  by  me  recently  in  two 
days,  using  a  one-horse  team  and  driver  and  an  inexperienced 
rodman.  The  actual  time  spent  in  surveying  was  about  6V2 
hr.  per  day.  All  angles  were  turned  twice  with  a  transit 
and  the  distances  measured  with  a  100-ft.  steel  tape.  All 
prominent  topographical  features  were  noted.  The  shots 
averaged  1,400  ft.  in  length.  The  method  of  working  was  as 
follows:  The  instrumentman,  with  the  rodman  in  the  buggy 
with  him,  would  drive  ahead  and  choose  the  location  for  the 
hub.  The  rodman  would  set  the  hub  and  tack  and  remain 
to  give  the  forward  sight.  The  angle  was  then  turned,  and 
both  rodman  and  driver  returned  to  the  instrument  point. 
The  driver  then  took  the  transit  in  the  buggy  and  carried  it 
to  the  point  ahead.  The  rodman  and  instrumentman  chained 
the  distance  to  the  point  ahead.  The  process  was  then  re- 
peated for  the  next  point.  The  actual  cost  of  the  survey, 
figuring  the  instrumentman  at  $5  per  day,  rodman  at  $1.50, 
team  and  driver  at  $2,  was  $17. — T.  J.  Wright,  Jr.,  Engineer- 
in-Charge,  Board  of  Water  Commissioners,  Portsmouth,  Va. 

A  Fire  Engine  Has  Been  Commandeered  to  furnish  a  water 
jet  to  break  up  some  refractory  material  being  excavated  in 
the  new  deep-water  terminal  work  at  Halifax,  Nova  Scotia. 


The  corner  of  one  of  the  quay  walls  is  being  laid  inside  of  a 
coffer-dam  made  up  of  sheet  piles  with  hardly  any  penetration 
in  the  hard  cemented  rock  bottom,  which  resisted  the  attack 
of  the  clamshell  with  which  the  excavation  was  attempted. 
The  coffer-dam  was  of  so  temporary  a  nature  as  to  preclude 
the  possibility  of  blasting  within  it,  so  as  a  solution  of  the 
difficulty  a  local  fire  engine  was  brought  to  the  site  and, 
using  a  1-in.  nozzle  on  a  3-in.  hose,  a  jet  was  forced  down  into 
the  bottom  under  a  pressure  of  150  lb.  This  jet  has  broken 
up  the  formation,  or  at  least  loosened  the  cemented  areas  be- 
tween the  rock  to  such  an  extent  that  clamshell  work  has  been 
made  possible.  It  is  stated  by  the  engineers  on  the  work  that 
while  this  jetting  is  not  remarkably  good  and  possibly 
would  not  be  used  for  similar  future  work,  still  in  this  par- 
ticular case  it  does  loosen  the  material  so  that  the  work  can 
be  carried  on,  and  therefore  will  have  overcome  what  at  least 
promised  to  be  a  temporary  difficulty. 

A  Remarkably  Steady  Pumping  Set — The  accompanying 
view  shows  a  motor-driven  triplex  pump  set  suspended  over 
a  supply  tank.  The  steadiness  of  the  outfit  and  the  freedor 
from  vibration  is  shown  by  a  5-in.  wire  nail  placed  upright 
on  the  motor  base.  The  pump  is  a  3x3-in.  double-acting 
Luitwieler  type  pumping  82  gal.  per  min.  at  150  r.p.m.  Each 
piston  is  thrown  by  a  cam  working  between  roller  guides, 


STEADY  SUSPENDED  PUMPING  SET 


the  cam  outline  and  spacing  being  designed  to  secure  uniform 
water  pressure  and  flow  and  perfect  balance  of  moving  parts. 
The  working  parts  of  the  pump  are  incased  and  given  splash 
lubrication.  The  total  weight  of  the  unit  shown  is  1,3S5  lb., 
including  that  of  the  3-hp.  1,600-r.p.m.  motor.  The  nozzle  has 
a  1%-in.  opening  and  is  spouting  under  50  lb.  per  sq.in. 
pressure. 

Rounded  Pier  Nosings  were  required  on  the  piers  of  the 
Cumberland  Valley  R.R.'s  new  bridge  over  the  Susquehanna 
River  at  Harrisburg,  Penn.,  by  the  State  Water-Supply  Com- 
mission. The  old  piers  had  V-shaped  nosings  on  the  upstream 
cutwaters  and  square  ends  downstream.  Considerable  deposit 
had  accumulated  in  the  river  bed  some  distance  downstream 
of  each  pier.  The  new  bridge  having  twice  as  many  piers  and 
the  old  piers  being  thickened,  a  reduction  of  waterway  (at 
extreme  flood)  of  about  8%  was  produced.  With  a  view  to 
making  the  waterway  as  efficient  as  possible  for  the  flow,  the 
Water-Supply  Commission  engineers  required  the  use  of 
circular  or  elliptic  nosings  at  upstream  and  downstream  ends 
of  the  piers,  in  order  to  reduce  the  disturbance  and  eddying 
caused  by  the  piers,  and  largely  prevent  the  formation  of  de- 
posits below  them. 
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The  engineers  oi'  the  United  States  may  justly  be  proud 
of  the  success  achieved  by  the  International  Engineering 
Congress  held  at  San  Francisco  last  month.  This  is  the 
third  engineering  congress  held  in  connection  with  a 
world's  fair  in  the  United  States,  the  first  being  that  held 
at  Chicago  in  1893  and  the  second  that  at  St.  Louis  in 
1904.  Those  of  the  profession  who  have  attended  all  three 
of  these  congresses  will  agree  that  the  one  just  closed  at 
San  Francisco  exceeded  in  importance  and  interest  each 
of  its  predecessors.  This  success  has  been  attained  in  the 
face  of  difficulties  and  discouragements  wholly  without 
precedent.  The  European  war  did  indeed  rob  the  congress 
of  much  of  its  international  character,  especially  in  pre- 
venting the  attendance  of  the  great  number  of  foreign 
engineers  who  would  otherwise,  without  doubt,  have  been 
present.  It  speaks  volumes  for  the  courage  and  nerve  of 
the  Pacific  Coast  engineers,  to  whom  the  success  of  the 
congress  is  mainly  due,  that  they  only  worked  the  harder 
to  make  the  event  a  success  in  the  face  of  the  world  ca- 
lamity that  threatened  to  make  shipwreck  of  their  enter- 
prise, as  it  has  made  of  so  many  others. 

One  noteworthy  fact  in  connection  with  the  congress, 
which  is  unquestionably  in  some  degree  responsible  for  its 
success,  is  that  five  great  national  engineering  societies, 
representing  five  leading  branches  of  the  profession,  united 
in  giving  to  the  congress  both  moral  and  financial  support. 
The  sentiment  freely  expressed  at  the  congress  by  leading- 
members  of  all  the  societies  was  that  the  demonstration  of 
the  solidarity  of  the  profession  and  of  the  feasibility  of 
effective  cooperation  by  its  representative  bodies  in  bring- 
ing about  results  of  general  benefit  to  the  profession,  as  a 
whole  was  in  itself  an  achievement  of  great  value. 

Too  much  praise  cannot  be  given,  however,  to  the  engi- 
neers of  San  Francisco,  to  whose  self-sacrificing  labor  the 
success  of  the  congress  is  chiefly  due,  and  especially  to  the 
chairman  of  the  Committee  of  Arrangements,  Dr.  William 
F.  Durand,  and  its  secretary  and  treasurer,  W.  A.  Cattell. 
For  many  months  these  San  Francisco  engineers  have 
given  their  time  to  preparations  for  the  congress  wholly 
without  compensation  other  than  the  privilege  of  aiding 
in  the  success  of  an  enterprise  for  the  benefit  of  the  pro- 
fession.  It  deserves  record,  too,  that  at  the  very  outset 
of  the  congress  enterprise  engineers  of  the  Pacific  Coast 
contributed  $10,000  in  cash  toward  a  fund  to  meet  its 
necessary  expenses. 

The  profession  owes  a  deb!  to  these  engineers  of  the 
Pacific-  Coast,  whose  energy  and  self-sacrifice  have  made  it 
possible  worthily  to  celebrate  the  completion  of  the  nation's 
great  engineering  achievement,  the  Panama  Canal,  not 
only  by  that  other  great  engineering  achievement,  the 
Panama-Pacific  Exposition,  but  by  a  published  record  of 
contemporary  engineering  achievement  in  all  branches 
and  by  an  assemblage  of  leading  members  of  the  profes- 
sion such  as  is  seldom  brought  together. 


Asttoiriisj.  T-oaiaia©!  JRcDssmrnv©© 

Stories  of  struggles  with  desperate  difficulties  are  plen- 
tiful in  the  history  of  subaqueous  tunneling,  but  few  sur- 
pass in  interest  the  narrative  of  events  in  the  Astoria  Tun- 
nel work  as  printed  in  this  and  next  week's  issues  of 
Engineering  News,  Those  who  take  pleasure  in  the  dra- 
matic phases  of  engineering  work  ought  not  to  miss  this 
story;  it  reads  like  a  romance  of  adventure.  The  courage- 
ous and  resourceful  builders  of  the  tunnel,  working  in 
fissured  and  decomposed  rock  more  than  200  ft.  below 
water,  proved  their  worth  by  fighting  time  after  tunc 
against  great  inrushes  of  water,  and  always  holding  their 
ground.  Success  was  almost  within  reach,  when  one  Sun- 
day morning  a  fioAv  of  such  overpowering  vehemence 
broke  out  that  they  had  to  run  for  their  lives,  while  the 
water  filled  up  tunnel  and  shaft  and  drowned  out  the 
pumps.  Only  a  few  days  earlier  the  Nflood  might  have 
engulfed  men  and  all,  submerging  the  tunnel  perhaps  for 
good.  But  in  the  nick  of  time  two  safety  bulkheads  had 
been  erected,  which  partly  blocked  the  flow  of  the  water. 
As  if  to  keep  up  the  dramatic  sequence  of  the  action,  how- 
ever, the  bulkheads  were  only  partly  effective,  saving  the 
actors  in  the  play,  but  failing  just  sufficiently  to  compli- 
cate the  plot  and  make  its  final  solution  more  impossible. 
How  the  story  ends — how  the  lost  tunnel  was  regained 
and  the  remaining  work  completed,  making  everything 
safe — the  reader  will  find  set  forth  in  the  article! 

Two  years  ago  Engineering  News  printed  an  earlier 
story  of  the  same  tunnel,  only  less  absorbing  than  the 
present  one.  It  told  of  the  early  difficulties  and  how  by 
skill  and  persistence  they  had  been  overcome.  But  even 
while  that  story,  announcing  the  "final''  success,  was  be- 
ing printed,  the  new  and  greater  flood  burst  in.  We  now 
have  the  sequel  to  the  story  of  two  years  ago. 

The  art  of  rock  grouting  has  been  advanced  materially 
by  the  Astoria  Tunnel  work.  Continuous  injection  of 
grout  in  remarkable  volume,  under  very  high  air  pressures, 
was  the  key  feature  of  the  operations.  The  results  at- 
tained with  the  process  speak  for  themselves.  The  neces- 
sity of  closing  seams  in  rock  against  high  pressure  and 
while  rapid  flow  continues  does  not  arise  often,  but  when 
it  arises  the  situation  is  grave.  With  knowledge  of  what 
Avas  done  in  the  Astoria  Tunnel  such  situations  may  be 
faced  more  hopefully. 

The  past  half  dozen  years  have  virtually  created  rock 
grouting;  at  least  they  have  made  its  value  widely  ap- 
preciated. Now  the  process  is  likely  to  become  still  more 
important  an  expedient  in  construction. 

No  cost  figures  have  been  published  for  the  Astoria 
Tunnel.  It  is  obvious  that  the  expense  was  great,  prob- 
ably exceeding  very  largely  even  the  most  pessimistic  ad- 
vance estimates.  This  should  be  well  noted  in  con- 
nection with  the  general  question  of  tunneling,  and  es- 
pecially should  it  be  remembered  when  reading  about  a 
tunnel  of  easy  construction  and  low  cost.  .More  than  most 
other  kinds  of  construction,  subaqueous  tunneling  range- 
over  very  wide  limits  of  cost,  due  to  conditions  usually 


706 


ENGINEERING  NEWS 


Vol.  74,  No.  15 


not  determinable  in  advance.  The  chance  of  great  diffi- 
culties must  always  be  reckoned  with  when  starting  on 
a  tunnel  enterprise.  They  may  come  or  they  not  come  ; 
but  the  wise  engineer  in  his  advance  calculations  will 
count  in  a  measure  on  the  unfavorable  chances.  He  will 
not  adopt  the  cost  figures  of  an  easy  tunnel,  nor  those  of 
the  most  difficult— like  the  Astoria  Tunnel— but  by  plac- 
ing his  estimate  somewhere  between  the  two  he  will  make 
allowance  for  the  possibility  of  striking  costly  trouble. 

A  Satisfactory  Alteffnaative 

In  the  coming  November  election  in  the  State  of 
New  York  the  voters  will  be  asked  to  pass  upon  a 
referendum  authorizing  the  issuance  of  $27,000,000  of 
bonds  to  be  devoted  to  the  completion  of  the  New  York 
State  Barge  Canal.  Apparently,  the  opposition  to  the 
canal  in  its  entirety  is  as  violent  as  ever,  for  there  is 
being  circulated,  under  the  head  of  the  "State  Committee 
on  Canal  Referendum,"  a  letter  in  which  the  addressee 
is  urged  to  contribute  to  a  fund  which  "will  be  required 
to  properly  place  the  matter  before  all  the  people  of  the 
State"  so  'that  the  bond  issue  may  be  carried. 

Now  that  the  canal  is  all  but  completed,  it  would 
of  course  be  the  sheerest  folly  not  to  vote  the  sum  re- 
quired to  finish  the  work,  particularly  as  the  excess  is 
largely  due  to  land  condemnation  not  contemplated  in 
the^original  estimate ;  but  there  appears  to  be  a  peculiarly 
satisfactory  alternative  to  an  adverse  vote.  According 
to  the  circular  letter  noted,  in  case  the  referendum  fails 
the  money  will  have  to  be  raised  by  direct  tax.  In  this 
case  the  City  of  New  York  will  have  to  pay  70%  of 
the  total,  or,  as  the  letter  puts  it,  "$19,000,000  by  direct 
tax— a  crushing  blow  to  the  taxpayers  of  the  city." 

Those  who  remember  that  the  original  Barge-Canal 
plan  would  never  have  carried  except  for  the  voters  of 
New  York  City,  will  be  able  to  see  the  hand  of  Nemesis 
in  any  such  necessary  tax  levy. 

Incidentally,  the  "State  Committee  on  Canal  Referen- 
dum" can  afford  to  be  more  precise.  It  states  that 
"the  Barge  Canal  has  cost  the  State  of  New  York 
$100  000,000."  It  has  cost  already  some  $27,500,000 
more'.  The  original  bond  issue  was  $101,000,000,  the 
Cayuga  and  Seneca  branch  issue  was  $7,000,000  and  the 
terminals  issue  was  $19,800,000.  The  amount  to  be 
asked  for  in  November  will  bring  the  total  to  $154,800,- 
000,  not  counting  the  interest  on  the  bonds  during 
instruction,  which  already  amounts  to  many  million 
more. 


Doing  the  work  at  all  under  this  heavy  traffic,  and 
doing  it  without  accident  to  the  railway,  are  achievements 
that  call  for  high  commendation.  Of  equal  rank  is  the 
rapid  execution  of  the  work.  The  contractors  and  the 
railway  company  share  the  credit  for  bringing  about  these 
results.  A  factor  whose  bearing  on  the  results  is  likely 
to  be  undervalued  is  the  thoroughness  of  the  preliminary 
planning,  which  was  so  minute  and  farseeing  as  to  reduce 
the  actual  building  almost  to  the  level  of  mechanical  rou- 
tine. The  railway  engineers  merit  a  large  part  of  the 
credit  for  the  smoothness  and  rapidity  of  the  operations. 
On  the  other  hand,  the  high  degree  of  safety  which  was 
realized  stands  to  the  credit  of  those  who  actually  handled 
the  work — the  contractors. 

SI 

One-fourth  as  many  papers  on  the  program  as  there 
were  members  on  the  registry  list  appears  to  have  been 
the  record  at  the  International  Engineering  Congress 
held  recently  at  San  Francisco.  As  the  congress  was  di- 
vided into  ten  sections,  many  of  which  were  in  session  at 
the  same  time,  it  is  no  wonder  that  the  sectional  attend- 
ance was  small,  ranging  from  150  to  30,  according  to  the 
breadth  of  appeal  of  the  various  sections.  The  editorial 
summaries  of  the  proceedings  in  last  week's  and  this 
week's  issues  bear  witness  of  the  value  of  the  congress, 
but  indicate  that  if  it  is  to  justify  all  the  expenditure  of 
energy  and  money  which  it  lias  cost,  then  there  should  be 
liberal  subscriptions  to  the  proceedings.  These  may  be 
secured  either  in  part — by  sectional  topics — or  as  a  whole, 
as  stated  at  the  close  of'  the  report  of  the  congress  else- 
where in  this  issue.  The  volumes  should  be  in  every  en- 
gineer's library. 

Though  many  months  must  pass  before  the  world's 
greatest  steel  arch— the  Hell  Gate  crossing— will  be  re- 
ported as  finished,  bridge  engineers  will  appreciate  that 
the  virtual  completion  is  to  be  dated  last  Friday,  when 
the  cantilever  half-arches  were  lowered  to  junction  and 
the  arch  with  its  abutment  thrust  came  into  existence. 
The  work  of  the  day  (reported  in  our  news  columns)  was 
a  real  event,  and  while  no  celebration  featured  it,  the  half 
score  of  engineers  who  were  on  the  ground  are  likely  to 
remember  it.  Samuel  Eea  grasped  the  importance  of  the 
event,  as  shown  by  a  congratulatory  message  which  he 
addressed  to  Gustav  Lindenthal,  the  engineer  of  the 
bridge,  dwelling  on  the  fact  that  the  bridging  of  Hell 
Gate,  accomplished  that  day,  was  the  realization  of  a 
project  born  twenty-five  years  ago. 


Lai 


Busy  city  streets  are  not  ideal  sites  for  steel  erection  or 
reconstruction.  Matters  are  still  less'  ideal  when  not 
only  the  street  traffic  must  be  cared  for  but  also  railway 
traffic  over  the  structure  being  rebuilt.  The  New  York 
elevated-railway  third-tracking,  carried  on  under  these 
doubly  complicating  conditions,  takes  high  rank  m  the 
records  of  structural  erection.  The  account  of  the  work 
in  this  week's  Engineering  News  and  in  the  preceding- 
issue  notes  that  a  traffic  of  some  300  trains  each  way  per 
day  was  maintained  over  the  elevated  railway  while  the 
old  columns  were  taken  down  and  new  ones  placed,  new 
main  girders  put  in,  additional  track  built  and  stations 
(in  full  service)  altered  and  shifted. 


The  broad-minded  and  businesslike  way  in  which  the 
Illinois  State  Board  of  Health  is  going  about  the  selection 
of  a  chief  sanitary  engineer  is  refreshing  indeed  to  those 
who  are  wearied  with  the  common  political  methods  of  fill- 
ing such  positions  and  have  only  a  little  more  patience 
with  the  other  extreme— routine  civil-service  examina- 
tions. The  aim  of  the  board  named  and  of  the  Illinois 
Civil  Service  Commission  is  to  follow  much  the  same  plan 
as  would  a  private  employer  who  had  an  important  scien- 
tific position  to  fill.  This,  combined  with  salary  prospects 
commensurate  with  ability,  should  attract  applicants  from 
all  parts  of  the  countrv.  Details  of  this  unusual  oppor- 
tunity are  given  under  News  of  the  Engineering  World,  in 
the  last  part  of  this  issue. 
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SDifffeet  off  Ka'oim  osa  Pgvnimt 

Sir — I  am  naturally  much  interested  in  the  letter 
published  on  page  613  of  your  Sept.  23  issue  under  the 
caption,  "Does  Good  Iron  Preserve  Paint?" 

The  Research  Department  of  the  American  Rolling 
Mill  Co.  at  Middletown  has,  as  you  are  aware,  eon- 
ducted  for  the  past  ten  years  perhaps  the  most  extensive 
and  elaborate  series  of  tests  ever  instituted  on  iron  and 
steel  with  relation  to  corrosion  resistance.  These  have 
included  exposure  tests  on  all  types  of  ferrous  metals 
under  a  wide  variety  of  conditions.  They  have  also  in- 
cluded careful  observations  of  the  behavior  of  paints  of 
different  types  on  "Armco"  (American  Ingot)  iron  and 
on  various  other  sheet  metals.  The  results  absolutely 
verify  Mr.  Sanborn's  statements. 

Similar  conclusions  are  drawn  from  the  behavior  of 
pure  openhearth  iron  in  service.  It  is  often  used  with 
a  protective  coating  of  paint  and  also  quite  extensively 
as  a  base  for  painted  sheet-metal  signs.  Experience 
shows  that  it  retains  the  paint  in  a  comparatively  perfect 
condition  long  after  the  same  paint  on  a  steel  base  is 
so  roughened  and  loosened  as  to  be  of  little  use. 

B.  G.  Marshall, 
The  American  Rolling  Mill  Co. 
Middletown,  Ohio,  Sept.  27,  1915. 

Ho©M©9g  Law  miad  tBae  Form  of 

Sir— I  read  with  intense  interest  Professor  Hedrick's 
article  on  a  generalized  form  of  Hooke's  law,  but  I 
think  there  is  one  important  point  that  he  overlooks.  In 
the  case  of  the  cast  and  worked  metals  the  experimental 
loading  was  most  likely  not  the  only  loading  causing 
strains  in  the  material  and  his  empiric  stress-strain  rela- 
tion took  care  of  both  types  of  strains.  We  have  so  much 
experimental  and  mathematical  verification  of  Hooke's  lin- 
ear relation  between  stress  and  strain  (not  only  for  static 
loadings  but  also  in  the  case  of  vibrations)  that  strong- 
negative  proof  should  be  required  to  modify  the  law. 

The  tests  on  isotropic  materials  where  the  initial  strain 
is  zero  have  clearly  demonstrated  the  authenticity  of  the 
law.  The  tests  on  seolotropic  materials  may  have  failed 
to  demonstrate  the  law  (assuming  the  initial  strain  was 
zero)  because  our  coefficients  were  deduced  from  faulty 
theory. 

For  example,  a  tension  test  made  on  a  material  seolo- 
tropic  in  the  direction  of  the  load  would  probably  neglect 
the  torsional  effect  produced.  Likewise,  coefficients  de- 
duced from  flexural  tests  based  on  the  common  Bernoulli 
theory  may  be  misleading. 

It  would  seem  possible,  starting  with  Professor  Hed- 
rick's parabolic  relation  and  assuming  Hooke's  Law  to 
bold,  to  ascertain  the  initial  conditions  in  the  material. 

G.  Paaswell. 

New  York  City,  Sept.  20,  1915. 


Mow  To  Ligt&t  m  BlasMimg  Funis© 

Sir— The  concluding  sentence  of  the  article,  "Explosives 
for  Driving  Concrete  Piles,"  in  Engineering  News,  of 
Sept,  16,  recalls  many  nervous  moments  of  waiting  for 
a  man  who  is  trying  to  get  a  common  safety  fuse  to  burn. 
In  describing  the  proper  method  of  lighting  a  fuse  the 
article  states  that  "this  must  be  done  quickly;  hence  a 
torch  or  other  large  flame  is  best."  On  the  contrary,  I 
believe  the  quickest,  surest  and  safest  method  of  lighting 
a  fuse  is  with  the  ordinary  friction  match,  lighted  and 
touched  to  the  fuse  while  the  head  is  still  burning.  This 
will  cause  the  "spit"  of  the  fuse  powder  at  once,  without 
lighting  the  braid  of  the  fuse,  so  that  by  the  time  the 
match  head  has  stopped  burning,  one  knows  whether  the 
fuse  is  lighted.  Using  a  large  flame,  the  chances  are  that 
the  wrapping  will  light  first  and  the  "spit"  of  the  powder 
will  not  be  visible  through  the  flame.  v 

Splitting  the  fuse  assists  in  quick,  sure  lighting;  the 
split  should  not  be  longer  than  yx  in.  to  %  in.  at  the 
end  and  should  be  spread  to  expose  the  powder.  I  have 
considered  it  safe  to  light  four  or  five  fuses  with  length 
of  1 8  to  20  in.,  before  seeking  safety.  With  longer  fuses 
a  greater  number  may  be  lighted,  but  in  firing  larger 
numbers  there  is  always  the  danger  that  by  missing 
count  of  explosions  some  person  may  return  before  all 
charges  are  fired.  In  regard  to  short  fuses  I  will  affirm 
that  other  opportunities  of  saving  time  or  money  are  gen- 
erally available. 

T.  Ray  Martin. 
2172  E.  89th  St.,  Cleveland,  Ohio,  Sept.  18,  1915. 

Aim©£lh©ir>  Flat°SIla^Ib  Systt©sim  To 
Be  ILnc©Eas®dl 

Sir — Statements  and  letters  have  recently  appeared  in 
the  technical  press  regarding  flat-slat)  patent  suits  and 
the  court  decision  rendered  sustaining  the  Noreross  patent. 
While  this  decision  declares  the  Noreross  invention  to  be 
fundamental  for  flat-slab  construction,  it  should  be  borne 
in  mind  that  a  basic  patent  does  not  cover  improve- 
ments that  often  are  required  to  make  an  invention  a 
commercial  success. 

As  owners  of  an  important  improvement  patent  used 
in  over  twenty  million  square  feet  of  floors  already  built, 
we  have,  in  view  of  the  decision  rendered  in  the  Xorcross 
case,  taken  a  license  under  that  patent  for  the  protection 
of  our  patrons,  and  therefore  are  authorized  to  issue  li- 
censes under  both  the  Sinks  and  Xorcross  patents.  In 
order  that  no  one  may  unwittingly  infringe  or  permit  in- 
fringement of  these  patents  in  buildings  for  which  they 
are  responsible,  we  have  issued  a  bulletin  entitled  "Flat- 
Slab  Patents,"  which  we  will  gladly  send  free  to  any  of 
your  readers  upon  request. 

Coxdrox  Company, 
By  T.  L.  Condron. 
The  Monadnock,  Chicago,  111.,  Sept.  is.  1915. 
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Tlh©  97? °Fi  Hell  (Ssi-ft©  Biradlg© 
18>©<c®2im©@  sum  i%ip<slhi 

After  a  season  of  fast  work  in  erecting  steel  on  the 
Hell  Gate  977y2-ft.  arch,  New  York,  the  American  Bridge 
Co.  placed  the  closing  section  of  bottom  chord  on  Thurs- 
day, Sept,  30.  The  next  day,  Oct.  1,  the  important  op- 
eration of  slacking  off  the  backstays  was  performed  very 
successfully,  and  thereby  the  two  half -span  cantilevers 
were  converted  into  an  arch. 

The  photographs  herewith  show  how  the  closure  chord 
of  the  south  truss  was  set  in  place,  and  (lower  view)  how 
the  structure  appeared  with  the  first  continuous  steel  over 
the  entire  span-length.  Shortly  after  these  views  were 
taken  the  north  middle  chord  member  was  similarly  set. 
and  mi  the  same  day  one  diagonal  of  the  middle  panel  was 
placed  and  bolted  and  drifted  tight.  This  made  the  bridge 
ready  for  lowering  the  two  half-arches  to  contact  and 
slacking  off  the  backstays  completely.  The  successful 
lowering  on  the  next  day  made  the  structure  a  three- 
hinged  arch,  the  center  hinge  formed  at  the  butting 
contact  of  the  west  end  (left-hand  end  in  the  views)  of  the 
middle-chord  member. 

The  top-chord  members  of  the  middle  panel  are  being 
set  in  place  as  this  paper  goes  to  press.  They  wall  have 
no  structural  function  for  the  present,  but  will  rest  in 
position  idle,  with  only  one  end  connected  up,  until  the 
floor  hangers  and  all  the  steel  of  the  suspended  floor- 
system  have  been  set.  When  this  stage  is  completed, 
their  unconnected  ends  will  be  riveted  up  in  a  carefully 
devised  procedure.  A  temporary  connection  will  first 
be  made  by  a  heavy  tension  rod  or  bolt  inside  the  chord, 
which  takes  hold  of  diaphragms  in  the  closure  member 
and  the  adjoining  chord-member.  The  closure  end 
splice-plates  are  blank  ;  when  the  tension  rod  is  screwed 
up,  and  thereby  a  connection  made,  strong  enough  to 
hold  tlie  blank  splice  immovable  against  temperature  ef- 
fects, the  splice  rivet-holes  will  be  drilled  and  finally  the 
joint  riveted  up.  This  changes  the  bridge  to  its  final 
two-hinged  condition.  The  concrete  floor  is  to  be  put  in 
after  this  stage;  therefore  the  load  of  this  concrete  and 
of  the  ballast  and  track,  the  railway  live-load,  and  tem- 
perature and  wind  effects  will  stress  the  bridge  as  a  two- 
hinged  arch,  while  the  weight  of  the  steel  stresses  the 
bridge  as  a  three-hinged  arch. 

The  center  section  of  bottom  chord  weighs  about  85  tons 
as  hoisted;  this  is  for  one  truss.  Two  17-part  falls  from 
the  two  top-chord  travelers  lifted  the  piece  from  a  scow 
and  entered  it  in  place.  The  gussets  on  this  piece  are 
extraordinarily  large  (208  in.  wide)  but  were  made 
in  two  pieces,  the  joint  being  on  the  vertical  line  through 
the  panel  point.  The  plates  of  the  adjoining  sections 
had  to  be  spread  to  allow  the  gussets  and  splice 
plates  to  enter  and  interleave  as  the  piece  was  lifted  ver- 
tically into  place. 

Tlie  arch  had  built  out  to  a  separation  (across  the 
middle  panel)  about  1%  to  5  in.  greater  than  the  length 
of  the  closure  member.  As  the  backstays  were  set  to 
hold  the  half-arches  slightly  above  true  position,  the  dis- 
tance was  as  desired.  The  closure  member,  when  en- 
tered, was  bolted  and  drifted  up  full  at  its  east  end;  that 
is,  it  was  connected  to  the  Astoria  cantilever,  and  hung 
live  at  the  other  end.  holding  by  the  torsional  resistance 
of  the  Astoria  joint.  The  diagonal  from  the  Astoria 
top  chord  to  the  free  end  of  the  closure  chord  was  then 


set  and  bolted  up,  as  was  also  the  lower  half  of  the  oppo- 
site diagonal  (tlie  middle  panel  has  crossed  diagonals). 

This  work  was  completed  late  on  Sept.  30,  ready  for 
slacking  off  the  backstays  the  next  day. 

The  backstay  saddles  rest  on  jacks,  one  per  backstay, 
or  two  on  each  bank.  These  are  special  39-in.  jacks  de- 
signed for  a  maximum  working  pressure  of  5,000  lb.  per 
sq.in.,  giving  them  a  lifting  capacity  of  3,000  tons  each. 
Early  on  Oct.  1  the  jacks  were  raised  about  iy2  in.  to  take 
the  load,  relieving  the  pile  of  y2-in.  lateral  plates  used  as 
blocking  under  the  saddle.  The  pressure  required  was 
about  4,4-50  and  4,200  lb.  per  sq.in.  respectively  for  the 
Astoria  and  Ward's  Island  sides.  The  jacks  were  low- 
ered slowly  to  bring  the  joint  at  the  meeting  of  the  bot- 
tom chords  into  contact.  In  this  stage  it  was  necessary 
to  observe  closely  the  alignment  and  relative  levels  of  the 
four  chord  ends  and  manipulate  the  four  jacks  to  bring 
them  into  correct  contact;  some  re-jacking  was  required. 
The  total  lowering  in  this  stage  was  something  over  2  in. 

Before  further  lowering,  the  splice  plates  at  the  point 
just  brought  into  contact  were  bolted  up,  to  make  the 
joint  secure  against  any  vertical  shear  that  might  develop 
from  unequal  lowering  on  the  two  sides.  About  1 :  15  p.m. 
lowering  was  resumed,  under  control  of  an  open  telephone 
connection  between  the  two  jack  stations,  the  crown,  the 
two  anchorage  counterweights  and  the  office.  Lowering 
was  reported  on  this  line  by  both  jack  stations  every  l/8  in. 
or  14  in.,  and  at  the  same  time  the  jack  pressure  was 
given.  Levels  to  note  any  settlements  were  read  on  the 
two  counterweights,  whose  load  of  5,200  tons  (each) 
was  being  released  by  the  backstays  and  coming  to  bear 
on  their  sills.  The  final  pressure  of  about  4  tons  per 
sq.ft.  produced  a  mean  settlement  of  21/.  in.  at  the 
Astoria  counterweight  and  %  in.  at  the  other. 

In  one-half  hour  the  jacks  Avere  lowered  about  5y2  in., 
never  differing  more  than  %  or  V4  in.  (the  maximum). 
The  structure  was  already  in  partial  arch  condition,  and 
safe  against  lifting  from  any  possible  temperature  de- 
crease. The  jack  pressures  had  decreased  uniformly  to 
2,200  and  2,250  lb.  By  this  time  the  counterweights 
began  to  show  slight  settlement,  but  as  the  rate  was  not 
greater  than  expected  the  jack  lowering  continued.  The 
pressure  then  dropped  at  a  faster  rate  than  up  to  this 
point,  and  finally  reached  zero  with  slightly  over  15  in. 
lowering,  at  which  time  the  eye-bars  which  made  the  hitch 
between  backstay  and  arch  had  become  fully  loose.  The 
total  time  of  lowering  from  the  stage  of  bolting  up  the 
middle  splice  was  V/4  hr.,  a  rate  of  12  in.  per  hr. 

The  release  of  compression  in  the  anchor  stmts  of  the 
backstays  caused  no  trouble  (the  counterweights  were 
mounted  on  rollers). 

The  critical  operation  of  lowering  was  watched  by  a 
number  of  representatives  of  the  bridge  company  and  the 
railway  company,  among  them  Richard  Khuen,  manager 
of  erection,  J.  B.  Gemberling,  district  manager  of  erec- 
tion. C.  G.  E.  Larsson,  assistant  chief  engineer,  and 
J.  Lowenstein,  assistant  engineer,  all  of  the  American 
Bridge  Co. ;  and  0.  H.  Ammann,  assistant  chief  engineer, 
B.  W.  Hudson,  construction  engineer,  S.  I).  Heed,  as- 
sistant construction  engineer,  and  1).  B.  Steinman  and 
W.  A.  Cuenot,  assistant  engineers,  all  of  the  New  York 
Connecting  Railroad  (Gustav  Lindenthal,  chief  engineer). 
The  operation  was  carried  out  by  Daniel  Burns,  foreman 
of  erectors,  and  H.  H.  Starr  and  Walter  J.  Parsons,  as- 
sistant engineers. 
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CLOSURE  OP  THE  977% -FT.  HELL  GATE  ARCH 


Upper  view,  hoisting  closure  member  of  south  truss;  Astoria  (east)  end  of  bridge  at  right.  Middle  view,  closure 
member  entered  into  position.  Lower  view,  the  south  truss  of  the  arch  making  the  first  continuous  connection  over  Hell 
Gate.    Views  taken  Thursdav,  Sept.  30,  1915. 
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By  W.  H.  P.  Creigiiton* 

New  Orleans  and  vicinity  experienced  on  Sept.  29 
the  worst  storm  on  record.  The  wind  velocities  surpassed 
all  previously  observed,  and  the  rainfall  was  very  high. 
In  consequence  there  was  much  destruction  of  minor 
buildings  and  of  overhead  wires  and  some  damage  from 
flood. 

The  barometer,  wind  and  rainfall  records  as  observed 
at  Tulane  University1  arc  as  follows: 

BAROMETER  RECORD,  NEW  ORLEANS,  SEPT.  29 


12  :  08  p.m   29.24  in. 

2  :  35  p.m   28.99  in. 

4  :  25  p.m   28.63  in. 

5  :  21  p.m   28.22  in. 

5  :  42  p.m   28.09  in. 

8  :  00  p.m   29.00  in. 

WIND  RECORD,  NEW  ORLEANS,  SEPT.  29 

86  mi.  per  hr.  for  10  min. 
120  mi.  per  hr.  for  20  sec. 
66  mi.  per  hr  —  maximum  previous  record. 


RAINFALL,  NEW  ORLEANS,  SEPT.  29 

0 .  27  in.  for  5  min. 
0.  59  in.  for    10  min 

0.  73  in.  for  15  min 
1.11  in.  for  30  min. 

1 .  65  in.  for  60  min. 
2.54  in.  for  120  min. 

Maximum  previous  record,  8.2  in.  for  20  hr. 

On  -10  sq.mi.  of  city  streets  240,000,000  cu.ft.  of  rain 
fell  in  two  hours.  Normally  this  enormous  precipitation 
could  have  been  bandied  with  but  little  delay,  as  the  city 
possesses  the  largest  and  most  economical  low-lift  pumps 
in  the  world.  As  a  matter  of  fact,  in  the  business  section 
and  main  residential  sections  the  water  was  off  the  streets 
almost  as  fast  as  it  fell.  In  the  outskirts  and  lower  sec- 
tions of  the  city  the  streets  were  badly  flooded  and  the 
water  was  not  completely  removed  till  Saturday.  This 
was  due  to  backwater  from  Lake  Pontcbartrain  raising 
the  level  of  a  canal  and  thereby  flooding  the  city  when 
its  embankment  was  carried  away,  combined  with  the 
falling  of  wires  for  electrically  driven  pumps  of  the  city 
drainage  system  and  the  presence  of  obstructions  in  one 
of  the  large  canals  under  construction. 

The  falling  of  transmission  lines  either  from  wind 
pressure  or  the  weight  of  falling  trees  caused  all  current 
to  be  shut  off  as  a  precaution  from  the  street  railway, 
light  and  telegraph  systems.  Nine  thousand  telephones 
were  disabled.  All  the  railroads  were  temporarily  inter- 
rupted and  only  two  have  resumed  approximately  normal 
operations  (Oct.  3). 

Fallen  church  steeples,  roofs,  fences,  buildings,  sheds, 
house  chimneys,  wrecked  bridges,  railroad  sheds,  schooners, 
coal  tows  and  window  glass  give  ample  evidence  of  the 
force  of  the  wind. 

What  lessons  can  the  engineer  learn  from  this  wide- 
spread disaster?  We  must  separate  the  destruction 
caused  directly  by  the  wind  from  that  caused  through 
such  subsidiary  agents  as  water,  waves,  uncontrolled 
drifting  barges,  falling  trees  or  flying  missiles.  On  doing 
this  we  note  that  the  damage  done  by  wind  is  entirely 
unlike  that  done  by  earthquakes.  Wind  destruction  is 
capricious  and  is  single  rather  than  widespread  or  gen- 
eral. Of  ten  large  plate-glass  windows  of  the  same  size 
and  in  the  same  line  in  a  large  department  store  each 

aI>an,  College  of  Engineering',  Tulane  University,  New 
Orleans,  La. 

'   ompare  with  Weather  Bureau  records  on  opposite  page. 


alternate  glass  was  broken  to  bits  and  the  others  left 
in  perfect  condition.  Only  a  part  of  the  tiles  are  taken 
off  a  ridgepole ;  one  chimney  is  overturned  and  a  dozen 
apparently  similarly  situated  are  left  untouched. 

A  careful  survey  of  all  the  destruction  will  show  that 
there  is  a  fairly  satisfactory  reason  for  each  failure. 
Many  church  steeples  did  not  fall  and  those  that  did 
were  either  old  or  square  and  of  limited  cross-section. 
Comparatively  few  smokestacks  fell.  Brick  walls  were 
overthrown,  but  the  mortar  is  easily  taken  from  the 
bricks  that  fell.  Open  sheds,  carbarns  and  docksheds 
suffered,  but  they  were  of  flimsy  construction  and  when 
lifted  from  the  ground  easily  collapsed.  Thus  the  Du- 
maine  dockshed,  a  steel  structure  (>00  ft.  long  and  50  ft. 
wide  was  lifted  clear  of  its  inadequate  footings  on  a 
wharf  and  deposited  30  ft.  to  leeward  of  its  original  po- 
sition, with  columns  unbroken  but  badly  twisted  at  the 
junction  of  the  roof  truss  and  columns.  Trees  were  over- 
turned, but  their  root  system  was  either  small  or  rotten ; 
the  Louisville  and  Nashville  R.E.  lost  a  large  part  of  a 
well-constructed  bridge,  probably  because  an  uncontrolled 
barge  was  slammed  upward  against  the  floor.  The  Gulf 
Beach  railway  system  will  have  to  rebuild  a  large  portion 
of  its  roadbed,  but  the  wash  of  the  Avaves  is  responsible 
as  the  direct  agent. 

The  destruction  in  the  closely  built  sections  of  the  city 
is  insignificant.  The  largest  and  tallest  buildings  have 
trivial  damages.  Even  the  grain  elevators  on  the  river- 
front are  operating  as  usual.  The  greatest  destruction  is 
among  the  flimsy  structures  in  the  outskirts  and  environs 
of  the  city. 

To  sum  up,  no  well-designed  engineering  structure  re- 
ceived more  than  trivial  damage,  hence  the  present  factor 
of  safety  is  more  than  ample,  especially  where  buildings 
are  closely  set. 

®. 

Met©©^©!©!^  ©If  W©st  iimda^ira 
Htuiinrflcair&e,  Sept*  22°Oct„  2* 

Between  the  northeast  trade  winds  of  the  North  At- 
lantic and  the  southeast  trades  of  the  South  Atlantic, 
which  on  crossing  the  equator  become  southwest  winds, 
there  lies  a  belt  of  relatively  low  pressure,  light  variable 
winds  and  calms  and  vapor-laden  air,  commonly  referred 
t'<  as  the  "doldrums'"  and  occasionally  called  the  "meteor- 
ological equator."  This  belt  of  calms  separates  the  gen- 
eral wind  circulation  of  the  Northern  from  the  Southern 
Hemisphere,  and  it  advances  northward  and  retreats 
southward  with  the  sun,  but  lags  behind  the  sun — that 
is  to  say,  the  sun  reaches  its  maximum  north  declination 
in  June,  while  the  "meteorological  equator"  is  farthest 
north  in  August.  This  belt  is  an  ideal  breeding  ground 
for  tropical  cyclones  or  hurricanes,  but  it  is  only  when  it 
lies  farthest  north  that  the  right-hand  deflecting  effect 
of  the  earth's  rotation  becomes  effective  and  gives  the  air 
that  moves  toward  some  local  area,  where  the  air  has  be- 
come superheated,  a  gyratory  motion.  Hence  it  is  found 
that  hurricanes  are  most  frequent  during  the  months  of 
August  and  September.  Why  they  should  be  more  fre- 
quent in  some  years  than  in  others  is  not  understood. 

On  Sept.  22,  1915,  in  the  doldrums  in  about  Lat.  15n 
and  Long,  (it0,  the  forecaster  on  duty  at  the  central  office 

♦Report  furnished  by  United  States  Weather  Bureau, 
through  District  Forecaster  E.  H.  Bowie,  Washington.  D.  C. 
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RECORD  OF  OBSERVATIONS  AT  NEW  ORLEANS,  LA.,  SEPT  29,  191.' 


PIG.  1.     PATH  OF  THREE  RECENT  HURRICANES 
THROUGH   EASTERN  UNITED  STATES 

at  Washington,  D.  C,  detected  the  first  signs  of  the  for- 
mation of  a  hurricane,  although  no  reports  were  had  from 
that  immediate  region.  This  storm  then  began  to  mani- 
fest its  presence  by  the  changed  wind  directions  and  the 
clouds  and  their  peculiar  movements  as  is  usually  the  case 
when  a  hurricane  is  somewhere  near.  Advices  concerning 
this  storm  were  sent  on  the  22d  to  West  Indian  stations 
and  shipping  bound  for  West  Indian  waters.  The  deduc- 
tion that  a  storm  was  in  process  of  formation  was  con- 
firmed by  later  reports.  And  day  to  day  thereafter  until 
the  storm  had  passed  inland  near  the  mouth  of  the  Miss- 
issippi River,  and  thereafter  rapidly  lost  intensity,  ad- 
vices and  warnings  were  issued  for  the  guidance  of  ship- 
ping and  the  residents  of  the  Gulf  Coast  regions.  The 
track  of  this  hurricane  is  shown  on  the  chart  in  Fig.  1, 


Time 


75th 
Date  Mer. 
29th   8  a.m. 
29th  10  a.m. 
29th  Noon 
29th   2  p.m. 
29th   4  p.m. 
29th  5.50  p.m.  4.50  p.m 
29th   8  p.m.       7  p.m. 
30th   8  a.m. 


Local 
(Stand- 
ard) 
7  a.m. 
9  a.m. 
11  a.m. 
1  p.m. 
3  p.m. 


Barom-   

eter, 
■    Re-  Ther- 
duced  mom-  Di- 
to  Sea-  eter,  rec- 


-Wind- 


Ve- 
loe- 


Max. 
Since 
Last 
Obser- 


Di- 
rec- 


Pre- 
cipi- 


State 
of 


Level  (Dry)  tion    ity    vation  tion  tation  Weather 


E  0.40  Raining 
N.E.  0.72*  Raining 
N.E.  1.86  Raining 
N.E.  4.02*  Raining 
N.E.  5.64*  Raining 


29.54  78     E       40  40 

29.44  74   N.E.     40  42 

29.30  74   N.E.     44  52 

29.10  70     E       62  64 

28.90  76     E       56  64 

28  11  (Lowest  pressure  during  storm) 

28  26  76     S       24      *88     S.E.    7.32t  Raining 

29.58  74  S.W.     18       36     S.E.   0.08  cloudy 
♦Maximum  wind  velocity  for  5  minutes;  the  extreme  velocity  was  130  miles 
per  hour. 

t  Amount  since  8  a.m. 

which  also  shows  the  track  of  the  hurricane  that  passed 
near  Galveston  on  Aug.  16,  1915,  and  the  one  of  lesser 
importance  that  passed  inland  near  the  mouth  of  the 
Apalachicola  River  on  Sept.  4,  1915.  It  is  unusual,  in 
fact  unparalleled,  that  three  hurricanes  should  reach  the 
Gulf  Coast  within  a  period  of  approximately  six  weeks. 

The  New  Orleans  hurricane  was  equal  to  and  possibly 
surpassed  in  intensity  the  one  that  occurred  at  Galves- 
ton in  August.  At  New  Orleans  on  Sept.  29,  1915,  the 
lowest  pressure,  reduced  to  sea  level,  standard  gravity, 
etc.,  was  28.11  in.,  the  lowest  reading  ever  recorded  at  a 
Weather  Bureau  station;  and  the  extreme  wind  velocity 


FIG.  2.     WEATHER  MAP  OF  THE  UNITED  STATES,  SEPT.   29,  1915 


FIG.    3.      BAROMETRIC    RECORD    AT    SEA    LEVEL,  NEW 
ORLEANS,    SEPT.    28-29,  1915 
Trough  of  curve  at  6  p.m.,  Sept.  29 

was  (approximately)  130  mi.  per  hr.  from  the  east.  Fig. 
3  shows  the  sea-level  pressure  at  New  Orleans  during  the 
coming  and  passing  of  the  storm.  This  barogram  was 
constructed  from  reports  received  by  telegraph,  and  no 
doubt  will  differ  in  minor  particulars 
from  the  automatic  record.  Fig.  2  is  the 
weather  map  of  8  p.m.,  Sept.  29,  approx- 
imately 2  hr.  after  the  center  of  the 
storm  passed  to  the  north  immediately 
west  of  New  Orleans.  The  pressure  at 
New  Orleans  was  then  rising.  The  con- 
tinuous lines  on  this  chart  are  drawn  for 
each  0.10  in.  of  pressure,  except  in  the 
immediate  vicinity  of  the  storm  center, 
where  the  gradient  is  so  steep  that  it  is 
not  possible  to  show  the  lowest  closed  iso- 
bar. The  arrows  show  the  direction  of  the 
wind  at  the  various  stations  within  the 
storm  area ;  the  number  of  feathers  on  the 
staff  of  the  arrow  indicates  the  force  of 
the  wind  (Beaufort  scale)  at  the  time  of 
the  observation. 

The  table  contains  what  is  known  of 
the  meteorological  conditions  at  New  Or- 
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leans  on  the  day  of  the  hurricane.  These  reports  were 
received  at  the  central  office  of  the  Weather  Bureau  by 
telegraph. 

Complete  data  as  to  the  loss  of  life  are  not  available. 
A  preliminary  report  by  the  official  in  charge  of  the  New 
Orleans  station  follows : 

Total  deaths  in  New  Orleans,  sixteen;  outside  of  New 
Orleans,  estimated  deaths,  300  to  340;  no  change  in  estimated 
damage  reported  in  New  Orleans  and  on  river. 

In  a  previous  report  it  was  stated  that  nearly  every 
building  in  New  Orleans  was  damaged.  The  total  dam- 
age in  the  city  is  estimated  at  $2,000,000.  The  damage  to 
shipping  and  coal  interests  on  river  is  estimated  at  $1,- 
,r>00,000.  Great  damage  was  done  outside  of  the  city. 
The  storm  tide  in  some  localities  was  more  than  15  ft. 

That  the  losses  of  life  and  property  were  no  greater  is 
unquestionably  due  to  the  timely  warnings  issued  by  the 
Weather  Bureau  of  the  severity  of  the  hurricane  and  their 
extraordinary  dissemination.  On  the  morning  of  Sept. 
28  the  following  warning  was  sent  to  Gulf  ports,  whence 
it  was  disseminated  by  every  available  means: 

Tropical  storm  attended  by  dangerous  winds  central  this 
morning  over  the  Gulf  of  Mexico  in  approximately  Lat.  24° 
and  Long.  87°,  moving  northward  toward  the  mouth  of  the 
Mississippi  River.  Its  influence  will  be  felt  late  tonight 
and  Wednesday  on  the  middle  Gulf  coast. 

At  3  p.m.  of  the  28th  hurricane  warnings  were  ordered 
displayed  and  disseminated  on  the  Gulf  Coast  from  New 
Orleans,  La.,  to  Pensacola,  Fla.  The  message  read  as 
l  ollows : 

Hoist  hurricane  warnings  3  p.m.  New  Orleans  to  Pensacola. 
Tropical  storm  center  near  Lat.  26°  and  Long.  88°  and  moving 
northward.  Dangerous  winds  late  tonight  and  Wednesday. 
The  storm  center  will  probably  strike  the  coast  near  or 
immediately  east  of  the  mouth  of  the  Mississippi  River.  Ad- 
vise all  interests. 

Of  especial  importance  and  helpfulness  to  the  fore- 
taster  in  the  preparation  of  the  advices  and  warnings  con- 
cerning this  storm,  which  from  the  time  of  its  formation 
in  the  eastern  Caribbean  Sea  to  the  time  it  struck  the 
mouth  of  the  Mississippi  did  not  pass  close  to  a  land  sta- 
tion, were  the  wireless  reports  received  from  vessels  at 
sea.  While  no  one  of  these  vessels  reported  from  the  im- 
mediate storm  (.'enter,  yet  the  reports  were  invaluable  in 
that  they  permitted  the  center  to  be  located  approximately 
twice  each  day. 

HE 

ftlhe  ©fetiiwa  Water-Supply 
Special  Correspondence 

The  position  of  an  engineer  in  relation  to  contract 
awards  to  be  made  by  a  city  council  is  not  always  pleasant 
and  unless  he  has  backbone  is  liable  to  become  humiliat- 
ing. A  shining  example  of  how  one  engineer  dominated 
the  situation  comes  from  Ottawa.  Out.,  in  connection  with 
the  award  of  contracts  for  improving  the  water-supply 
of  that  city  by  building  a  pumping  station  on  Lemieux 
Island,  in  the  Ottawa  River,  and  laving  a  force  main  from 
there  to  the  mainland,  crossing  the  river  channel  on  a 
bridge  in  order  to  avoid  the  dangers  of  a  submerged  pipe 
line  beneath  Nepean  Bay. 

The  plans  for  the  work  in  question  were  drawn  some 
mouths  ago  by  J.  B.  McEae,  of  Ottawa,  in  consultation 
with  Messrs.  Lea,  of  Montreal.  The  longest  item  in  the 
recent  contract  letting  was  for  pipe:  Mr.  McEae  recom- 
mended that  the  contract  for  tins  be  awarded  for  $194,400 


to  Laurin  &  Leitch,  who  proposed  to  use  welded  lock- 
bar  pipe.  This  bid  was  -$29,000  above  the  lowest  bid, 
which  was  for  an  electric-welded  pipe,  and  it  was  also 
higher  than  a  bid  for  riveted  pipe.  The  recommendation 
to  award  the  contract  to  the  highest  of  the  three  bidders 
caused  much  discussion  and  bickering  among  the  alder- 
men, but  Air.  McEae  won. 

But  it  was  in  the  award  of  contracts  for  the  electrical 
[/art  of  the  pumping  equipment  that  McEae  showed  the 
stiffness  of  his  backbone.  He  had  advised  the  acceptance 
of  the  bid  of  the  Canadian  Westinghouse  Co.  for  two 
motors,  switch  gear  and  transformers  at  a  total  of  $37,765. 
The  meat  of  a  lengthy  discussion  on  this  subject  was  as 
follows : 

Mr.  McRae — I  have  given  this  matter  careful  consideration. 
I  am  convinced  that  these  motors  are  the  best  for  the  purpose 
for  which  we  want  them.  Fortunately,  they  are  the  cheap- 
est. ...  I  am  acting  in  the  city's  best  interest  in  recom- 
mending them  as  I  have.  If  you  do  not  think  so,  I  am  quite 
ready  to  step  down  and  let  someone  else  do  the  work.  It  is 
a  matter  of  principle  on  my  part. 

Alderman  Meier — Do  you  mean  that  you  will  resign  if  we 
do  not  accept  these  recommendations 

Mr.  McRae — Yes.  I  have  seen  so  many  engineers  get  into 
trouble  by  giving  in  on  one  point  and  then  on  another  that 
as  a  matter  of  principle  1  take  the  full  responsibility  for 
the  recommendations  and  will  resign  if  they  are  voted  down. 

Mayor  Porter — The  City  of  Ottawa  has  lost  a  great  deal 
by  interfering  with  its  engineers.  My  principle  is  to  give 
him  a  free  hand  and  hold  him  responsible. 

This  settled  it,  and  the  recommendations  were  unani- 
mously adopted. 

The  contract  for  pumps  went  to  Escher-Wyss  (Zurich, 
Switzerland)  for  $10,000.  with  an  alternative  tender 
of  $15,600  for  pumps  from  the  Boving  Hydraulic  and 
Engineering  Co.  Contracts  for  valves,  specials,  trench- 
ing and  pipe-laving  and  a  reinforced-concrete  arch  bridge 
(the  latter,  $42,537 )  brought  the  total  awards  up  to  about 
$375,000.  Other  contracts  to  be  let  will  bring  the  cost 
of  the  "overland  pipe"  water-supply,  as  this  project  is 
called,  up  to  about  $500,000. 

It  may  be  added  that  this  is  the  fifth  Ottawa  water-sup- 
ply project  during  the  past  few  years,  the  voters  having 
defeated  bond  issues  for  a  near-by  lake  gravity  supply 
and  for  a  mechanically  filtered  supply  from  the  Ottawa 
Eiver,  both  after  plans  by  Allen  Hazen  :  and  changes  of 
city  administration  having  killed  the  expensive  Binnie- 
Houston  (London,  England)  project  for  a  distant-lake 
gravity  supply  and  the  subsequent  modified  Ottawa  River 
filtered  supply.  The  present  scheme  is  the  outcome  of  a 
threatened  50%  lire-insurance  rate  increase,  followed  by 
efforts  of  the  insurance  interests  and  local  board  of  trade. 

Wi 

Extra- Work  Clauses  in  the  contract  for  the  Broadway 
subway  between  38th  and  51st  streets  caused  a  recent  dis- 
agreement between  the  Public  Service  Commission  and  the 
Board  of  Estimate  and  Apportionment.  The  contract  for  this 
section,  recently  awarded  to  the  Holbrook,  Cabot  &  Rollins 
Corporation  for  $3,740,913,  contained  a  clause  permitting  the 
chief  engineer  of  the  commission  to  agree  with  the  contractor 
for  extra  work  not  provided  for  in  the  contract,  either  on  the 
basis  of  unit  prices  or  a  lump  sum.  The  Board  of  Estimate 
lefused  to  approve  the  contract  unless  the  clause  permitting 
a  lump-sum  allowance  were  striken  out.  As  the  contract 
between  the  Public  Service  Commission  and  the  contracting 
firm  had  already  been  signed,  counsel  for  both  the  contractors 
and  the  commission  denied  the  right  of  the  Board  of  Estimate 
to  alter  the  terms  of  the  contract  and  appealed  to  the  Supreme 
Court  for  a  writ  of  mandamus,  ordering  the  Board  of  Estimate 
to  give  its  consent  unconditionally.  This  writ  was  granted 
by  the  court  and  complied  with  by  the  board.  An  informal 
agreement  was  made,  however,  between  the  board  and  the 
commission,  under  which  the  latter  will  confer  with  the 
board  before  approval  of  any  lump-sum  extra  allowances 
exceeding  R  per  cent,  of  the  amount  of  the  contract. 


October  7.  1915 


E  N G I NEERIN G    N E W  S 


713 


Coim^s3©©®  C®ia<s  II  merles 
Editorial  Correspondence 

Following-  the  general  sessions  of  the  International  En- 
gineering Congress  on  the  opening  day,  which,  as  reported 
last  week,  were  devoted  to  the  Panama  Canal,  the  separate 
meetings  of  the  ten  sections  of  the  congress  began  on 
Tuesday  morning,  Sept.  21. 

The  most  largely  attended  sections  were  Waterways  and 
Mechanical  Engineering,  in  each  of  which  an  audience  of 
150  or  more  was  usually  present.  The  attendance  in 
Materials  and  in  Naval  Architecture  was  comparatively 
small,  yet  in  these  an  audience  of  30  to  50  was  present 
most  of  the  time. 

Beside  the  850  members  registered,  there  was  a  large 
attendance  by  the  younger  engineers  of  San  Francisco 
and  vicinity  and  by  engineering  students  from  the  univer- 
sities of  California  and  Leland  Stanford,  Jr.,  the  engi- 
neering departments  of  which  suspended  regular  work 
for  the  week  to  permit  both  instructors  and  students  to 
attend  the  congress. 

Turning  now  to  the  ,230  papers  at  the  congress,  the  au- 
thors had  been  requested  to  summarize  current  practice 
in  the  fields  covered  and  to  review  the  changes  of  the  past 
ten  or  fifteen  years. 

The  plan  of  procedure  adopted  was  to  present  the  pa- 
pers before  the  section,  usually  by  extended  abstract,  but 
occasionally  by  title  only.  This  was  followed  by  such 
written  discussions  as  had  been  received,  often  by  reading 
the  name  of  the  contributor  only,  and  the  balance  of  the 
time  was  devoted  to  general  discussion.  In  the  final  pub- 
lication only  such  portions  of  the  discussions  will  be 
printed  as  are  deemed  to  be  of  permanent  value. 

Section  II :  Waterways  and  Irrigation 
The  two  sessions  of  this  section  on  Tuesday  took  up  ten 
papers  on  the  Panama  Canal  in  addition  to  those  read  in 
the  general  session  on  the  opening  day.  The  authors  of 
the  papers  were  Generals  Goethals,  Hodges  and  Sibert, 
and  Messrs.  W.  G.  Comber,  S.  B.  Williamson,  Henry 
Goldmark,  L.  D.  Cornish,  E.  C.  Sherman,  T.  B.  Mtin- 
niche  and  R.  H.  Whitehead.  General  Goethals  described 
the  work  of  dry  excavation  carried  on  chiefly  in  the 
Culebra  Cut,  under  the  late  Col.  D.  D.  Gaillard,  in  whose 
honor  the  cut  has  been  renamed.  The  other  authors  each 
described  the  work  that  was  under  his  special  direction. 
Panama  Canal  papers  were  also  presented  before  at  least 
four  other  sections.  Thus,  in  the  section  Municipal  En- 
gineering three  papers  were  read  describing  the  work 
of  cleaning  up  the  cities  of  the  Canal  Zone,  the  authors 
being  H.  W.  Durham,  of  New  York  City,  and  George  M. 
Wells  and  Col.  Charles  F.  Mason,  of  the  Canal  Zone. 

In  the  Bailway  Section,  Lieut.  Frederick  Mears  de- 
scribed the  rebuilding  of  the  Panama  R.R, ;  in  the  Me- 
chanical Engineering  Section  there  was  a  paper  on  the 
permanent  shops  for  the  canal;  in  the  Electrical  Engi- 
neering Section,  Edward  Schildhauer  took  up  the  electrical 
and  mechanical  installations :  and  in  the  Marine  Engineer- 
ing Section,  Admiral  H.  H.  Rousseau  described  the  dry 
docks,  wharves  and  terminals,  and  W.  F.  Beyer  the  aids 
to  navigation. 

On  Wednesday  morning  the  Waterways  Section  took 
up  four  papers  on  the  general  subject  of  waterways,  the 
authors  being  Gen.  William  H.  Bixbv ;  Colonels  Richl- 


and Marts,  of  the  Corps  of  Engineers,  United  States 
Army:  and  C.  A.  Jolles,  of  Holland.  In  the  afternoon 
the  entire  session  was  devoted  to  a  long  and  vahxabL 
paper  on  "Flood  Control,"  by  Gen.  H.  M.  Chittenden. 
This  was  arT admirable  summary  of  the  problems  of  river- 
Mood  control  in  the  United  States,  with  descriptions  of  the 
problems  presented  by  nine  important  rivers  and  the  meth- 
ods proposed  for  solution  in  each  case.  This  paper  alone, 
with  the  discussion  upon  it,  is  so  valuable  that  every  engi- 
neer interested  in  flood-prevention  work  would  do  well  to 
obtain  the  volume  of  the  congress  proceedings  contain- 
ing it. 

Other  papers  at  this  session  were  on  the  flood-control 
problem  in  China,  by  Charles  D.  Jameson,  and  two  papers 
describing  river  and  harbor  improvement  works  in  Italy 
and  in  Japan. 

The  four  remaining  sessions  of  Section  II  were  devoted 
to  papers  on  Irrigation,  of  which  there  were  16.  It  is 
doubtful  if  there  has  ever  been  in  the  history  of  engineer- 
ing a  better  symposium  on  irrigation  work  than  these 
papers  furnish.  The  number  of  leading 'irrigation  engi- 
neers present  at  the  congress  made  the  discussions  active 
and  profitable.  Several  of  the  papers  described  foreign 
practice  in  irrigation,  in  Italy,  Spain  and  the  Argentine 
Republic.  It  is  noteworthy  that  the  uniform  report  from 
all  these  countries  was  that  the  investments  in  large  works 
for  the  storage  and  distribution  of  water  had  almost  in- 
variably proved  unprofitable.  The  experience  in  these 
countries  and  in  the  successful  irrigation  work  in  Canada 
and  Australia  showed  that  the  irrigation  farmer  must  be 
given  financial  aid  to  prepare  his  land  for  irrigation  or  it 
will  be  impossible  to  rapidly  colonize  irrigation  projects 
with  permanent  settlers. 

Section  III:    Municipal  Engineering 

This  section  had  five  sessions,  opening  its  work  with  a 
paper  on  city  planning,  by  Nelson  P.  Lewis,  of  New  York 
City.  This  was  followed  by  papers  on  London  traffic, 
by  Sir  Albert  Stanley,  and  on  the  transit  problem  in 
American  cities,  by  W.  F.  Reeves,  of  the  New  York  In- 
terborough  Co.  In  the  discussion  upon  these  papers  M. 
M.  O'Shaughnessy,  City  Engineer  of  San  Francisco,  who 
presided  at  the  section  meetings,  said  that  San  Francisco's 
municipal  street-railway  system  had  cost  about  $250,000 
pei-  mile  of  double-track  road.  It  had  been  estimated 
that  under  the  conditions  in  San  Francisco,  elevated  rail- 
ways would  cost  about  $800,000  per  mile  and  subways 
about  $3,500,000.  San  Francisco  has  expended  about 
$5,000,000  in  building  its  municipal  street-railway  sys- 
tem which  has  about  10  miles  of  track. 

On  Wednesday  this  section  took  up  three  papers  on 
water-supply  and  two  on  sewage.  On  Thursday  the  entire 
day  was  devoted  to  seven  papers  on  roads  and  pavements, 
the  authors  being  from  France,  England  and  Argentine, 
as  well  as  from  the  United  States.  Notable  among  these 
papers  was  one  by  James  E.  Howard,  the  well-known  test- 
ing engineer,  describing  his  investigations  into  the  stresses 
produced  in  pavements  by  temperature  changes  and  by 
traffic. 

A  paper  by  Dr.  A.  C.  Humphreys,  President  of  Ste- 
vens Institute,  on  public  utilities,  opened  the  session  on 
Thursday.  Doctor  Humphreys  expressed  in  characteris- 
tic fashion  his  well-known  opposition  to  municipal  own- 
ership of  gas  and  electric  utilities,  although  he  admitted 
that  a  municipality  should  own  its  works  for  water-supply 
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and  sewage.  The  questions  of  municipal  ownership  and 
state  control  of  public  utilities  are  burning  questions  on 
the  Pacific  Coast,  and  there  was  prompt  and  pointed  dis- 
cussion of  Doctor  Humphrey's  paper.  But  for  the  arrival 
of  the  luncheon  hour,  this  discussion  would  have  been  pro- 
longed indefinitely. 

Among  other  noteworthy  papers  in  this  section  were  a 
summary  of  municipal  lire-protection  methods,  by  John 
R.  Freeman ;  a  paper  on  "Arch  Bridges  of  Hooped  Con- 
crete with  Cast-iron  Reinforcement,"  by  Fritz  von  Em- 
perger,  of  Vienna;  and  "Soliditit-Concrete  Roads  in 
Italy,"  by  Doctor  Luiggi,  of  Rome. 

Doctor  Luiggi's  paper  describes  recent  road  construc- 
tion in  Italy  with  a  concrete  made  from  a  new  kind  of 
cement  produced  by  the  Portland  Casalesi  Co.,  of  Genoa. 
It  is  claimed  that  this  differs  from  portland  cement  in 
that  it  forms  a  chemical  combination  with  the  sand  and 
gravel  with  which  it  is  mixed  to  form  concrete,  so  that 
the  resulting  concrete  has  double  the  compressive  strength 
of  concrete  made  from  portland  cement.    Some  of  these 
"Soliditit"  concrete  roads  near  Alexandria  and  Casale 
have  been  in  service  for  live  years  and  under  a  heavy  traf- 
fic are  said  to  show  a  wear  of  only  TV  in.  to  y8  ni-  Per 
annum.    The  cost,  however,  is  $2  to  $2.25  per  sq.yd. 
Section  IV:  Railway  Engineering 
A  remarkable  paper  by  William  Barclay  Parsons,  of 
New  York,  opened  this  section.    It  was  a  study  of  rail- 
ways and  railway  development  in  all  countries  of  the  world 
and  contained  statistics  of  railway  development  of  a  sort 
that  have  never  before  been  compiled — at  least  by  an  au- 
thority competent  to  sift  and  analyze  official  statistics  in 
the  interest  of  accuracy.    These  statistics  covered,  among 
other  things,  mileage  at  different  periods,  growth  in  size 
of  locomotives  and  cars  relative  to  safety  of  railways  in 
different  countries,  railway  gages  of  the  world,  volume 
of  passenger  and  freight  traffic,  extent  of  government  own- 
ership and  state  railway  control  in  the  United  States. 

The  remaining  papers  at  the  opening  session  went  far 
to  justify  the  international  character  of  the  congress, 
for  they  dealt  with  railways  in  South  America,  Italy,  In- 
dia, China,  Russia  and  the  Dutch  East  Indies. 

At  the  following  session  a  paper  by  John  F.  Stevens, 
"Economic  Considerations  in  the  Building  of  New  Lines," 
was  first  on  the  list,  and  papers  on  railway  location,  by 
William  Hood,  chief  engineer  of  the  Southern  Pacific, 
famous  throughout  the  West  for  hie  ability  as  a  locating 
engineer,  and  by  David  Wilson,  of  South  Africa,  followed. 
Then  came  three  papers  on  tunnels  in  the  United  States, 
Italy  and  Switzerland.  The  first  of  these,  by  Charles  S. 
Churchill,  of  the  Norfolk  &  Western,  was  a  valuable 
review  of  recent  American  practice  in  tunnel  driving. 

Among  the  noteworthy  papers  at  the  sessions  on 
Thursday  were:  "American  Railroad  Bridges,"  by  J.  E. 
Greiner;  "Recent  Locomotive  Development,''  by  George 
R.  Henderson,  of  the  Baldwin  Locomotive  Works;  and 
"Railroad  Terminals,"  by  B.  F.  Cresson,  J r.  At  the  clos- 
ing session  on  Friday,  two  papers  on  "Electric  Motive 
Power  for  Railways,"  by  E.  H.  McHenry  and  William 
Hood,  and  a  paper  on  "Signals  and  Interlocking,"  by 
Charles  Hansel,  were  presented. 

Section  V:  Materials  of  Engineering  Construction 
The  attendance  was  small  and  discussion  limited.  The 
opening  session  was  devoted  wholly  to  timber,  five  papers 
being  dealt  with.    At  the  next  session,  concrete  was  the 


chief  subject  considered.  Prof.  Alfred  H.  White,  of 
Michigan  University,  described  tests  to  determine  changes 
of  volume  in  concrete.  Bertram  Blount,  the  English  au- 
thority on  cement,  discussed  the  probable  life  of  concrete 
made  from  modern  cement,  concluding  that  if  properly 
made  such  structures  should  last  until  obsolete. 

Wednesday  morning's  session  opened  with  a  paper, 
"The  Outlook  for  Iron,"  by  Prof.  James  F.  Kemp,  in 
which  he  concluded  that  while  the  sources  of  rich  iron 
are  all  being  rapidly  exhausted,  there  is  low-grade  iron 
ore  enough  to  supply  the  world  for  many  centuries.  Dr. 
J.  A.  L.  Waddell  discussed  the  use  of  alloy  steel  in  bridge 
work  and  concluded  that  at  present  prices  of  alloy  steel 
there  are  several  kinds  of  high-strength  steel  that  it  will 
pay  to  adopt  for  long-span  bridge  work.    Nickel  steel 
was  used  in  the  Municipal  Bridge  at  St.  Louis  at  an  ex- 
cess cost  over  carbon  steel  of  1.65c.  per  lb.  and  is  being 
used  for  the  trusses  of  the  suspended  span  and  channel 
arms  of  the  cantilevers  of  the  Quebec  Bridge.  Mayari 
steel — a  chrome-nickel  steel  with  an  ultimate  strength  of 
85,000  to  100,000  lb.  per  sq.in. — is  being  furnished  by 
the  Pennsylvania  Steel  Co.  for  the  new  Mississippi  River 
Bridge,  at  Memphis.     The  new  Ohio  Bridge  for  the 
Chicago,  Burlington  &  Quincy,  at  Metropolis,  111.,  is  to 
be  built  of  silicon  steel,  which  has  an  ultimate  strength 
of  about  80,000  lb.  and  a  yield  point  of  about  45,000  lb. 
The  material  cost  about  y2c.  per  lb.  more  than  carbon  steel 
and  the  shopwork  about  0.15c.  more. 

The  life  of  wood  and  of  concrete  in  docks  and  piers 
was  the  subject  of  a  paper  by  Harrison  S.  Taft,  of  Seattle. 
In  this,  valuable  data  on  creosoting  practice  were  given. 

In  the  sessions  on  Thursday,  papers  on  copper,  alu- 
minum, alloys  and  testing  of  materials  were  considered. 

Section  VI:  Mechanical  Engineering 

Here,  interest  in  the  papers  and  active  discussion  were 
maintained  throughout.  A  series  of  valuable  papers  on 
foundry  work,  forging  and  machine-shop  practice  occupied 
the  first  two  sessions.  The  session  on  Wednesday  took 
up  two  papers  on  internal-combustion  engines  and  two 
on  steam  turbines. 

The  climax  of  this  section  was  reached  in  the  session 
on  Thursday  devoted  to  water-power  development,  a  sub- 
ject of  intense  interest  on  the  Pacific  Coast.  Two  papers 
on  hydraulic  turbines,  by  Doctor  Zoelly,  of  Zurich,  and 
Arnold  Pfau,  of  the  Allis-Chalmers  Co.,  and  a  paper  on 
impulse  waterwheels  by  W.  A.  Doble,  of  San  Francisco, 
were  summaries  of  present-day  practice  by  high  author- 
ities in  the  field.  Other  papers  at  the  session  were  on  the 
general  subject  of  hydraulic  power  development,  by  J.  D. 
Galloway,  of  San  Francisco,  and  Canadian  hydraulic 
power  development,  by  Charles  H.  Mitchell,  of  Toronto. 

Section  VII;  Electrical  Engineering 

The  subjects  considered  related  rather  to  the  applica- 
tions of  electricity  than  to  the  technicalities  of  electrical- 
engineering  design.  Four  of  the  papers  related  to  the 
economic,  social  and  industrial  effect  of  electric-current 
distribution  and  electric  motive  power.  A.  L.  De  Leeuw 
discussed  the  effect  of  the  electric  motor  on  the  design 
of  machine  tools.  A  remarkable  analysis  of  the  stresses 
in  the  connecting-rods  and  parallel  rods  of  the  electric 
locomotives  used  in  the  Pennsylvania  tunnel  at  New  York 
City  was  presented  in  a  paper  by  G.  M.  Eaton,  of  the 
Westinghouse  Electric  Co.    Prof.  A.  F.  Ganz,  of  Stevens 
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Institute,  discussed  the  effect  of  electrolysis  on  engineer- 
ing structures  and  showed  that  every  effort  should  be  made 
to  hinder  the  passage  of  return  current  through  the  earth. 
Other  papers  discussed  electric  welding,  the  production 
of  high  permeability  in  iron  and  electric  illuminants. 
In  the  latter  paper,  by  S.  H.  Blake,  of  the  General  Electric 
Co.,  it  was  stated  that  the  present  high-efficiency  incan- 
descent lamp  produces  about  six  times  as  much  light  from 
a  given  expenditure  of  electric  energy  as  the  first  incan- 
descent lamps  used. 

Section  VIII:  Mining  Engineering 

The  first  session  of  this  section  was  devoted  chiefly  to 
half  a  dozen  papers  on  the  valuation  of  mines  of  different 
sorts.  "Mine  Safety  and  Workmen's  Compensation"  was 
the  title  of  a  paper  by  Herbert  M.  Wilson,  long  connected 
with  the  Federal  Bureau  of  Mines.  Mine  finance  was  the 
chief  subject  taken  up  at  the  second  session,  and  at  the 
third  session  the  organization  of  mining  companies  and 
mine  inspection  were  the  main  topics. 

Section  IX :  Metallurgy 
While  the  previous  section  had  only  14  papers  on  its 
schedule,  the  Metallurgy  Section  had  37.  The  first 
day's  session  was  devoted  to  iron  and  steel,  seven  papers 
being  presented  under  the  general  editorship  of  Dr.  Henry 
M.  Howe.  A  paper  on  electric  metallurgy,  by  E.  F.  Roe- 
ber,  concluded  this  session. 

At  the  following  two  sessions  13  papers  on  copper  metal- 
lurgy, edited  by  E.  P.  Mathewson,  manager  of  the  Ana- 
conda Mining  Co.,  were  presented.  On  Friday  morning 
five  papers  on  gold  and  silver,  under  the  general  editor- 
ship of  C.  W.  Merrill,  of  San  Francisco,  and  in  the 
afternoon  two  papers  on  zinc,  edited  by  W.  R,  Ingalls, 
Editor  of  the  Engineering  and  Mining  Journal,  and  a 
paper  on  lead,  by  Dr.  H.  0.  Hoffman,  of  the  Massachusetts 
Institute  of  Technology,  were  considered.  At  the  closing 
session  fuels  was  the  main  theme,  the  papers  being  edited 
by  Prof.  C.  H.  Fulton,  of  Case  School,  and  the  subjects 
covered  including  pulverized  coal,  gas  producers  and  sur- 
face combustion. 

Section  X:  Naval  Architecture  and  Marine  • 
Engineering 

This  section  had  a  full  program,  with  30  papers  covering 
a  wide  range  of  subjects.  Admiral  I).  W.  Taylor,  Chief 
of  the  Bureau  of  Construction,  United  States  Navy,  was 
the  author  of  the  opening  paper  on  "Ship  Design,  Resist- 
ance and  Propulsion."  Ocean  freighters  were  discussed 
by  Ernest  H.  Rigg,  of  the  New  York  Shipbuilding  Co., 
and  lake  freighters,  by  Prof.  Herbert  C.  Sudler,  of  Ann 
Arbor. 

Wednesday  morning's  session  was  devoted  to  naval  ves- 
sels. At  the  afternoon  session  marine  boilers  and  steam 
turbines  were  the  chief  topics.  On  the  following  day 
freight-handling  methods  and  marine  terminals  were  con- 
sidered, the  authors  of  the  papers  including  F.  H.  Cooke, 
of  the  Panama  Canal  staff;  H.  McL.  Harding,  of  New 
York  City;  and  D.  B.  Rushmore,  R.  H.  Rogers  and  James 
A.  Jackson,  of  the  General  Electric  Co. 

On  Friday  the  subjects  covered  included  fuel  oil,  the 
Diesel  engine  and  dry-dock  construction. 

Whoever  attempts  to  partition  off  the  engineering  pro- 
fession or  its  work  into  any  small  number  of  compart- 
ments soon  finds  some  important  branches  which  won't 


fit  anywhere.  Those  who  planned  the  congress  program 
solved  this  difficulty  by  bunching  under  '-Miscellaneous" 
the  paper  in  certain  special  fields  which  were  too  few  for 
a  section  by  themselves.  The  opening  session  of  this 
section  was  devoted  to  four  papers  on  aviation,  and  the 
following  session  to  refrigeration.  At  the  third  session 
the  time  was  divided  between  agricultural  engineering  and 
engineering  education,  the  contributors  to  the  latter  be- 
ing Dr.  George  F.  Swain  and  President  Ira  N.  Hollis.  A 
symposium  in  14  parts  on  engineering  in  Chile  was  also 
scheduled  for  this  session.  Efficiency  engineering,  with 
two  papers,  and  heating  and  ventilation,  with  three  papers, 
wound  up  the  work  of  the  section. 

Excursions  and  Social  Events 

The  technical  excursions  in  connection  with  the  con- 
gress were  scheduled  for  the  three  days  preceding  its  open- 
ing and  included  visits  to  an  extended  list  of  engineering 
works  both  in  San  Francisco  and  a  considerable  distance 
away.  A  large  proportion  of  the  visitors  took  part  in  these 
excursions.  During  the  congress  week  a  reception  was 
held  at  the  Palace  Hotel  on  Monday  evening.  On  Thurs- 
day afternoon  a  lawn  party  was  given  at  the  University 
of  California.  A  banquet  at  the  Palace  Hotel  on  Friday 
evening  was  the  culminating  social  event  of  the  week. 
Many  of  the  Eastern  visitors  left  on  Saturday  afternoon 
for  the  return  excursion  via  the  Canadian  Pacific  Ry., 
visiting  numerous  Canadian  power  plants  and  irrigation 
works  on  the  way.  Those  remaining  in  San  Francisco, 
with  many  of  their  hosts,  enjoyed  an  excursion  around 
the  waterfront  and  bay  on  Saturday  afternoon,  through 
the  courtesy  of  the  State  Harbor  Commission,  of  which 
Jerome  Newman  is  chief  engineer. 

It  may  be  noted  in  conclusion  that  the  secretary  of  the 
congress,  W.  A.  Cattell,  Foxcroft  Building,  Sari  Fran- 
cisco, will  book  subscriptions  for  the  congress  "proceed- 
ings" while  further  written  discussions  upon  the  papers 
are  being  received  and  edited. 


Courses  leading  to  the  degree  of  Chemical  Engineer 
have  been  offered  in  the  Department  of  Chemistry  of  Co- 
lumbia University  for  ten  years  but  the  trustees  have  es- 
tablished a  Department  of  Chemical  Engineering  upon 
the  same  plane  of  importance  in  the  Columbia  Graduate 
Engineering  School  as  the  Mining,  Civil,  Electrical  and 
Mechanical  Engineering  departments.  The  head  of  the 
new  department  is  M.  C.  Whitaker,  who  has  been  pro- 
fessor of  chemical  engineering  at  Columbia  for  five  years. 

The  new  chemical-engineering  laboratories  which  were 
recently  installed,  where  the  students  are  taught  to  use 
engineering  methods  and  engineering  appliances  in  the 
study  and  development  of  chemical  industries,  have  been 
provided  with  still  further  equipment  during  the  past 
summer.  These  laboratories  are  equipped  with  apparatus 
to  illustrate  the  various  fundamental  operations  of  chem- 
ical and  electro-chemical  processes  and  to  apply  funda- 
mental principles  to  industrial  problems.  Research  may 
be  conducted  here  on  such  a  scale  as  to  establish  the  de- 
pendable engineering  data  necessary  for  intelligent  and 
accurate  process  design.  The  registration  in  this  depart- 
ment reached  a  total  of  81  during  the  past  year. 
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A  report  has  been  made  by  the  committee  of  municipal 
engineers  who  on  order  of  the  Mayor  of  New  York  City 
made  an  emergency  investigation  of  timbering  in  subway 
excavations  immediately  after  the  collapse  in  Broadway 
on  Sept.  -25  (Engineering  News,  Sept.  30,  1915,  p.  662). 
The  committee  inspected  all  parts  of  the  subway  work 
where  the  street  surface  is  now  carried  on  other  than  per- 
manent steel  structures:  Broadway  from  12th  to  39th 
St.,  the  Seventh  Ave.  line  from  34th  St.  south  via 
Yarick  St.  and  West  Broadway  to  the  Old  Slip  tunnels, 
the  approach  to  the  South  Ferry  tunnel,  Canal  St.  east  of 
Broadway,  Flatbush  Ave.  (Brooklyn)  from  Dean  St.  to 
Prospect  Park,  Eastern  Parkway,  Park  Ave.,  Lexington 
Ave.  from  41st  to  53rd  St.  and  just  south  of  the  Harlem 
River,  59th  St.,  138th  St.,  and  Southern  Boulevard  to 

Hunts  Point  Road. 

During  the  inspection  the  committee  made  various 

ecommendations  to  the  engineers  of  the  Public  Service 
Commission.  These  recommendations  called  for  diagonal 
bracing  of  the  timbering,  for  shoring  of  walls  of  rock 
cuts  by  braces  independent  of  the  street  falsework  and 
for  other  improvements  not  disclosed. 

Timbering  Declared  Unsuitable 
The  report  describes  the  timbering  used  in  Broadway 
From  26th  to  39th  St.  and  in  Seventh  Ave.  from  Com- 
merce St.  to  30th  St.  as  being  materially  different  from 
that  used  elsewhere,  and  inherently  unsuitable : 

The  most  conspicuous  feature  is  the  transverse  bents, 
which  are  commonly  composed  of  two  separate  bents,  the  top 
horizontal  member  of  each  of  which  consists  of  a  heavy 
I-beam  projecting  beyond  the  vertical  supports.1  These  beams 
are  not  connected  securely  with  each  other,  and  they  gen- 
erally do  not  extend  to  the  sides  of  the  cut.  There  was  little 
if  any  protection  against  the  overturning  of  these  beams  m 
case  of  a  longitudinal  shock  or  movement.  With  such  method 
of  construction  diagonal  bracing,  both  transverse  and  longi- 
tudinal, is  very  necessary,  but  we  believe  the  type  of  struc- 
ture originally  used  to  be  entirely  unsuitable  for  the  purpose 
for  which  it  was  designed. 

Diagonal  bracing  was  recommended  for  Broadway,  to  be 
placed  in  towers  at  cross-streets  and  halfway  between, 
or  about  every  100  ft.  The  purpose  of  this  is  to  "stiffen 
the  supporting  structure  and  tend  to  minimize  the  effect 
of  any  local  disturbance."  Occasional  use  of  '-horizontal 
strut  bracing  to  the  sides  of  the  cut,  in  place  of  the  vertical 
diagonals,"  was  approved,  to  reduce  interference  with  erec- 
tion of  the  permanent  subway  steel. 

Other  sections  of  the  work  gave  little  opportunity  for 
suggestions  or  criticisms.  "The  supporting  structure  is 
generally  well  designed  and  lias  been  erected  in  a  work- 
manlike manner."  Diagonal  bracing  was  put  in  orig- 
inally at  a  few  localities,  and  elsewhere  only  recently. 
The  committee's  report  is  very  general  in  its  references 
to  diagonal  bracing  and  fails  to  say  how  much  bracing 
has  been  required. 

"Shown  better  by  drawings  in  "Engineering  News,"  Sept. 
30,  pp.  664  and  66fi. 
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The  committee  calls  for  bracing  to  protect  sides  of 
rock  cuts,  not  everywhere  but  only  "where  the  stratifica- 
tion of  the  rock  and  its  unsound  character  render  a  move- 
ment or  falling  of  rock  fragments  at  all  likely."  The  brac- 
ing should  be  independent  of  the  street  falsework,  "so  that 
the  safety  of  the  latter  should  not  be  impaired  by  such 
movements  of  rock." 

Risk  Cannot  Be  Eliminated 
The  committee  dwells  on  the  impossibility  of  eliminat- 
ing all  risk  in  work  of  the  character  of  subway  excava- 
tion. Its  recommendations  are  described  as  intended  only 
to  reduce  the  risk.  The  committee  fails  to  state  the 
fact  that  this  risk  has  heretofore  not  been  recognized  by 
the  city  officials. 

Two  blanket  recommendations  are  made  which  relate  to 
risk  in  general  rather  than  to  specific  defects  or  weak- 
nesses. 

Reduce  Falsework  and  Street  Speeds 
In  several  places  the  committee  found  long  sections  of 
timbering  where  excavation  was  completed  but  steel  erec- 
tion had  not  been  begun.    In  one  case  there  was  a  2,000- 
ft.  length  of  this  kind. 

We  believe  that  it  is  unnecessary  to  assume  the  risk 
inseparable  from  such  long  stretches  of  temporary  supports 
for  the  street  surface,  and  that  in  the  interest  of  safety  to 
street  traffic  a  limit  should  be  placed  on  the  extent  of  con- 
tinuous temporary  structure. 

While  maintenance  of  street  traffic  is  the  characteristic 
element  of  the  subway  work  now  in  progress,  the  com- 
mittee thinks  that  a  limit  should  be  placed  on  loads  and 
speeds,  now  wholly  unrestricted.  After  the  recent  acci- 
dents the  police  established  such  traffic  restrictions  (maxi- 
mum weight  of  vehicle,  10  tons  loaded;  maximum  speed, 
8  mi.  per  hr.)  on  streets  where  the  roadway  is  on  tempor- 
ary support,  and  these  restrictions  the  committee  approves 
both  for  the  present  and  for  continued  use  throughout  the 


work. 


The  nine  engineers  who  had  the  chief  responsibility  for 
the  planning  and  construction  of  the  Panama-Pacific  Ex- 
position were  awarded  formal  honors  by  the  Exposition 
Board  on  Sept.  24,  when  each  was  presented  with  a  bronze 
plaque  inscribed : 

Presented  in  recognition  of  services  as  one  of  the  engineers 
Of  the  Panama-Pacific  International  Exposition  by  its  Board 

of  Directors. 

The  plaques  were  presented  after  a  luncheon  given 
by  C.  C.  Moore,  president  of  the  exposition.  The  nine 
engineers  so  honored  were:  H.  D.  H.  Connick,  director 
of  works;  A.  H.  Markwart,  assistant  director  of  works; 
G.  L.  Bayley,  chief  mechanical  and  electrical  engineer; 
E.  E.  Carpenter,  chief  civil  engineer;  Shirley  Baker,  con- 
struction engineer;  H.  D.  Dewell,  chief  structural  engi- 
neer; William  Waters,  superintendent  of  construction; 
W.  M.  Johnson,  engineer  of  tire  protection,  and  L.  E. 
Leurey,  assistant  chief  mechanical  and  electrical  engineer. 
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Progress  with  the  activated-sludge  method  of  sewage 
treatment  at  Houston,  Tex.,  is  summarized  for  Engineer- 
ing News  under  date  of  Sept.  27,  1915,  by  E.  E.  Sands, 
City  Engineer,  as  follows: 

We  now  have  one  large  activated-sludge  tank  in  opera- 
tion and  also  have  a  small  tank  about  12  in.  square  and  8  ft. 
deep,  with  a  glass  front  and  a  small  flltros  plate  in  the  bot- 
tom of  tank.  We  have  been  operating  our  large  tank  (14,000 
gal.)  but  a  few  days  and  have  only  accumulated  5%  of  sludge 
so  far,  but  we  find  that  at  a  certain  time  of  the  day  our 
sewage  carries  a  considerable  amount  of  solid  matter,  so  we 
are  able  to  build  up  our  sludge  quite  rapidly,  and  we'  expect 
within  the  next  three  or  four  weeks  to  have  the  tank  running 
at  a  normal  condition.  Our  work  was  delayed  because  our 
blower  was  on  a  steamer  which  was  wrecked  during  the  Gal- 
veston storm. 


A5nr©wir©cGl&  Damm  Dedicated 

The  Arrowrock  Dam  across  the  Boise  River  just  above 
Boise,  Idaho,  the  highest  dam  in  the  world,  was  officially 
dedicated  with  appropriate  ceremonies  on  Oct.  4.  This 
dam,  which  is  on  the  Boise  project  of  the  United  States 
Reclamation  Service,  is  348.5  ft.  above  bedrock  and  about 
250  ft.  above  the  river  bed.  It  is  arched  in  plan  to  a 
662-ft.  radius  and  a  1,060-ft.  length.  The  section  is 
the  normal  gravity  type.  About  530,000  cu.yd.  of  cy- 
clopean  concrete  was  used  in  the  construction. 


San&iftaipy  Esagaia®©^®  Waiaftedl 

Sanitary  engineers  throughout  the  country  will  be  in- 
terested to  know  that  a  chief  sanitary  engineer  and  an 
assistant  are  wanted  by  the  Illinois  State  Board  of  Healtb 
at  salaries  of  from  $250  to  $500  and  $100  to  $250  per 
month;  that  they  arc  to  be  selected  on  merit  from  who- 
soever wish  to  apply,  regardless  of  residence;  and  that 
although  an  "examination"  of  candidates  will  be  held 
by  the  State  Civil  Service  Commission  it  will  not  be  of 
the  common  written  type. 

These  appointments  result  from  recent  legislative  au- 
thorization for  the  creation  of  a  sanitary  engineerino- 
bureau  in  the  State  Board  of  Health.  As 'a  preliminary 
to  such  action  Paul  Hansen,  engineer  of  the  State  Water 
Survey  of  Illinois,  was  invited  to  study  the  situation 
and  was  granted  leave  of  absence  for  the  purpose.  Pre- 
sumably he  had  a  hand  in  framing  the  following  speci- 
fications, just  announced  by  Dr.  St.  Clair  Drake,  secre- 
tary to  the  State  Board  of  Health : 

Minimum  age,  30  yr.  Sex,  male.  Duties  will  involve- 
Under  the  direction  of  the  executive  officer  of  the  State  Board 
of  Health,  responsible  charge  of  the  sanitary-engineering 
bureau  of  said  board,  which  will  include  examinations  of 
projects  of  water-supply,  sewage,  garbage  and  other  wastes 
disposal,  city  and  rural;  drainage;  investigations  of  water- 
borne  diseases;  special  studies  relative  to  water  purification 
sewage  and  wastes  disposal;  investigation  of  sanitary  con- 
ditions of  cities  and  rural  communities,  buildings  summer 
resorts,  fair  grounds,  amusement  parks,  construction  camps 
railroad  properties,  shipping  warehouses,  cold-storage  plants' 


THE    HIGHEST    DA  M    IN   THE    WORLD  COMPLETED 
Arrowrock    Dam    of   the   United    States   Reclamation   Service  near  Boise,  Ida,,,, 
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rendering-  plants,  stockyards,  factories,  schools,  etc.,  etc.. 
examination  and  approval  of  plans  for  plumbing,  ventilation, 
heating  and  lighting  of  public  buildings  and  public  houses; 
furnishing-  information,  counsel  and  advice  to  state,  city, 
county  and  township  authorities  on  matters  which  lend  them- 
selves to  engineering  treatment;  and  such  other  duties  as 
might  properly  be  expected  of  a  sanitary  engineering-  service. 

Experience  and  Training:  Graduation  from  a  reputable 
engineering  school  in  either  a  sanitary,  municipal  or  civil- 
engineering  course  and  at  least  five  years  responsible  charge 
of  sanitary  engineering-  work.  Preference  to  be  given  to 
applicants  having  previous  experience  in  state  board  of  health 
work  or  along  similar  lines  and  to  applicants  having  famil- 
iarity with  the  State  of  Illinois. 

The  examination  should  embrace  questions  relating  to  the 
following:  Experience  in  the  supervision  of  other  employees; 
reports  and  other  publications;  experience  as  expert  witness; 
knowledge  of  water-supplies,  sewerage  and  sanitary  condi- 
tions in  Illinois;  experience  in  reviewing  plans  for  water 
purification,  sewage  treatment,  and  city-cleaning  projects: 
experience  in  design  and  construction  of  water-purification 
and  sewage-treatment  projects;  and,  possibly,  membership  in 
engineering  and  technical  societies. 

For  the  position  of  assistant  sanitary  engineer,  essen- 
tially the  same  education  is  required,  with  two  instead 
of  five  years'  practical  engineering  experience  and  with 
less  extensive  experience  and  duties  in  general. 

An  "examination"  of  candidates  for  the  position  of 
chief  sanitary  engineer  will  be  held  by  the  State  Civil 
Service  Commission  early  in  November.  Applications 
for  the  position  will  be  received  until  Oct.  30,  1915.  Fur- 
thermore, W.  R.  Robinson,  secretary  State  Civil  Service 
Commission,  Springfield,  111.,  states: 

The  inquiry  will  be  unassembled  and  not  of  the  usual 
written  type.  Applicants  will  be  asked  to  forward  complete 
statements  of  their  qualifications  and  experience.  Then- 
statements  will  be  verified  where  necessary,  and  those  who 
are  considered  qualified  for  the  position  will  be  called  to 
Illinois  for  a  personal  interview.  This  method  will  recom- 
mend itself  to  busy  men,  as  it  follows  the  methods  ordinarily 
used  by  private  concerns  in  selecting  employees. 


the  Isthmus  announced  that  the  canal  would  probably  not 
be  opened  for  traffic  until  Nov.  1.  At  the  time  of  the  dispatch 
there  were  already  90  vessels  tied  up  awaiting  the  opening, 
although  all  nearby  ports  had  been  warned  of  the  probaole 
delay  in  transit. 

An  Engineer  on  the  Public  Service  Commission  of  Pennsyl- 
vania may  be  advocated  by  the  engineering  societies  of  the 
state  in  a  petition  to  Governor  Brumbaugh  to  fill  an  existing 
vacancy  in  that  way. 

Transcontinental  Radio  Telephony  was  established  on  an 
experimental  scale  Sept.  30  by  the  American  Telegraph  and 
Telephone  Co.  T.  N.  Vail,  president,  talked  from  New  York 
with  J.  J.  Carty,  chief  engineer,  at  Mare  Island,  Calif.  The 
regular  wire  circuits  of  the  company  were  used  to  Arlington. 
Va.,  and  the  wireless  towers  of  the  United  States  Navy  were 
employed  there  and  at  Mare  Island.  The  conversation  was 
heard  by  one  of  the  company's  engineers,  stationed  for  ob- 
servations, at  Pearl  Harbor,  T.  H.,  4,600  miles  from  New  York. 
It  is  stated  by  the  telephone  company  that  no  new  principle 
is  involved  in  its  system  but  that  improved  sending  and 
receiving  apparatus  have  been  developed  by  the  telephone 
company  in  connection  with  the  Western  Electric  Co.  (its 
manufacturing  associates)  and  the  research  department  of 
the  General  Electric  Co. 

The  Municipal  Bridge  at  St.  Louis  over  the  Mississippi 
River  is  having  the  work  on  its  eastern  or  Illinois  approach 
seriously  delayed  by  strikes.  The  city  had  agreed  to  do  the 
work  by  day  labor  and  to  employ  only  union  men,  but  trouble 
soon  developed  through  jurisdictional  disputes  among  the 
various  unions,  resulting  in  several  strikes.  Later  there  was 
a  demand  for  the  dismissal  of  an  assistant  superintendent, 
which  was  refused.  Press  reports  state  that  Mr.  Kinsey,  presi- 
dent of  the  Board  of  Public  Service,  has  declared  that  unless 
the  unions  stop  hampering  the  work  in  this  way  the  city  will 
be  forced  to  let  the  work  to  a  contractor.  Mayor  Kiel  is  said 
to  have  told  the  union  leaders  that  if  the  construction  of  the 
approach  by  union  day  labor  under  the  Board  of  Public 
Service  has  to  be  abandoned  it  will  be  a  discredit  to  the 
unions  and  to  the  city  administration. 


Burn© 

The  problem  of  protecting  Erie,  Pcnn.,  against  destruc- 
tive floods  in  Jlill  Creek  like  that  of  Aug.  3,  1915,  was 
studied  for  the  City  Council  by  Farley  Gannett,  consult- 
ing engineer,  Harrisburg,  Penn.   His  report,  rendered  last 
week,  recommends  a  concrete  conduit  (8,100  ft.)  and  a 
concrete  channel  (4,800  ft.)  through  the  city,  and  a  dry 
reservoir  of  52,000,000  cu.ft.  capacity  abont  a  mile  above 
the  city,  which  can  be  built  for  $798,000  (without  land 
damages).    The  channel  and  conduit  are  to  carry  6,000 
cu.ft.  per  sec,  which  is  half  the  greatest  flow  of  the  flood 
of  Aug.  3.    The  conduit  is  horseshoe-shaped,  18x14  ft.; 
the  channel  has  sloping  side  walls  and  is  24  ft.  wide  on  the 
water  line  by  l'O  ft.  deep.   As  second  choice  a  project  with- 
out reservoir  is  presented,  costing  $917,000.    This  em- 
ploys a  conduit  of  12,000  ft.  capacity,  22x18  ft.,  and  a 
channel  30  ft.  wide  on  the  water  line  by  12  ft.  deep.  Di- 
version projects  are  reported  to  be  not  desirable. 


Nine  Tunnel  Workmen  Were  Killed  by  an  express  train  on 
the  Philadelphia  &  Reading  R.R.  at  Phoenixville,  Penn.,  on 
Sept.  28.  A  gang  of  about  20  workmen  was  engaged  in  en- 
larging the  Black  Rock  Tunnel  when  the  train  passed  through. 

A  Falling-  Steel  Bucket  killed  a  workman,  on  Sept.  26  at 
the  new  Point-No-Point  power  station  being  erected  for  the 
Public  Service  Electric  Co.  of  New  Jersey.  A  gang  of  four 
men  was  hoisting  lumber,  utilizing  an  ordinary  dump  bucket, 
when,  according  to  report,  the  hoist  brake  slipped. 

The  Latest  Panama  Canal  Slide  continues  to  obstruct  the 
canal.  This  slide,  or  series  of  slides,  is  at  Culebra  near  Gold 
Hill  and  started  on  Sept.  18,  at  which  time  the  canal  was 
closed  to  traffic.    Under  date  of  Oct.  4  cable  dispatches  from 


Mr.  Lloyd  Runkle  has  been  appointed  City  Engineer  of 
Tiffin,  Ohio,  to  succeed  H.  B.  Puffenberger. 

Mr.  C.  E.  Curtis,  M.  Am.  Soc.  C.  E.,  Assistant  Engineer  on 
Grade-Elimination  Work  of  the  Nickel  Plate  R.R.,  in  Cleve- 
land, has  been  appointed  Superintendent  of  Buildings  and 
Grounds  of  Cornell  University,  Ithaca,  N.  Y. 

Mr.  John  A.  Beeler,  M.  Am.  Soc.  C.  E.,  has  resigned  as 
Vice-President  and  General  Manager  of  the  Denver  (Colo.) 
Tramway  Co.  He  will  remain  with  the  company  indefinitely 
in  an  advisory  capacity,  at  his  former  salary  of  $10,000  a 
year. 

Mr.  Frederick  W.  Hild,  Assoc.  Am.  Inst.  E.  E.,  formerly 
Manager  of  the  Portland  (Ore.)  Traction,  Light  and  Power  Co., 
has  been  appointed  General  Manager  of  the  Denver  (Colo.) 
Tramway  Co.  He  succeeds  John  A.  Beeler,  formerly  Vice- 
President   and    General  Manager. 

Mr.  Jacob  L.  Jacobs,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Engineer  in  Charge  of  the  Municipal  Efficiency  Division  of 
the  City  of  Chicago,  announces  that  he  is  prepared  to  give 
counsel  and  undertake  supervision  of  expert  investigations 
connected  with  service  and  efficiency  surveys,  management, 
appraisals  and  cost  accounting-  for  industrial  and  public 
institutions. 

Mr.  John  T.  Broderick,  Chief  Clerk  to  the  Third  Vice- 
President  of  the  Baltimore  &  Ohio  R.R.,  has  been  promoted  to 
supervisor  of  special  bureaus  of  the  Operating  Department, 
and  is  in  charge  of  the  Safety-First  Department,  records  of 
Federal  and  State  commissions,  free  transportation,  and  the 
iployees'  magazine.  Mr.  Broderick  will  be  succeeded  by 
P.  C.  Lantz. 

Mr.  J.  H.  Prior,  formerly  Assistant  Chief  Engineer  of  the 
Illinois  Public  Utilities  Commission,  has  been  appointed  Chiet 
Engineer.  Mr.  Prior  was  educated  at  the  Armour  Institute 
of  Technology  and  at  the  University  of  Chicago.  He  was 
Engineer  of  Design  of  the  Chicago,  Milwaukee  &  St.  Paul  R> 
from  1905  to  1914.  In  1906-1907  he  made  valuations  of  that 
company's  structures  in  Minnesota  and  South  Dakota,  as 
required  by  those  states. 

Mr.  S.  Shirley  French,  Chief  Clerk  at  the  general  offices 
of  the  Brier  Hill  Steel  Co.,  has  been  appointed  Assistant 
General  Manager  of  the  William  Tod  Works,  of  Youngstown. 
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w  i,  J\fr^Ch  b6gan  his  career  at  the  Mahoning  Valley 
Works  of  the  Republic  Iron  &  Steel  Co.,  of  Youngstown,  and 
was  later  transferred  to  Toledo.  He  left  Toledo  to  enter 
the  employ  of  the  United  States  Steel  Corporation,  at  Gary, 

Mr.  Oscar  P.  Lackey,  M.  Am.  Soc.  C.  E.,  for  the  past  nine 
years  President  and  Chief  Engineer  of  the  Harbor  Board  of 
Baltimore,  Md.,  has  severed  his  connection  with  the  city  and 
opened  an  office  at  4  West  Eager  St.,  Baltimore.  Previous  to 
his  work  in  Baltimore,  Mr.  Lackey  spent  some  years  in  the 
service  of  the  United  States  Government,  in  Cuba,  where  he 
was  connected  with  the  construction  of  streets,  sewers  and 
water-supply  for  the  City  of  Santiago. 

Mr.  C.  E.  Henderson,  Assistant  City  Engineer  of  Port 
Arthur  Ontario,  since  1910,  has  been  appointed  City  Engineer 
of  St.  Augustine,  Fla.  Mr.  Henderson  graduated  from  the 
University  of  Illinois  in  1906.  He  was  afterward  in  the  service 
of  the  Missouri,  Kansas  &  Texas  Lines  as  Assistant  Engineer 
of  Maintenance-of-Way,  and  still  later  was  with  the  Chicago 
Minneapolis  &  St.  Paul  Ry.  as  Assistant  Engineer  of  Masonry' 
Construction,  Department  of  Bridges  and  Buildings.  In  1909 
he  was  appointed  Instructor  of  Civil  Engineering  at  the 
University  of  Illinois,  leaving  there  a  year  later  to  enter  the 
employ  of  the  City  of  Port  Arthur. 

♦  v\W:  °'  Jhompson,  since  1907  District  Master  Car  Builder 
at  Buftalo,  of  the  New  York  Central  Lines  West  of  Buffalo 
has  been  appointed  Superintendent  of  Rolling  Stock  with 
headquarters  at  Cleveland.  Mr.  Thompson  started  his  railroad 
career  in  1880  as  clerk  with  the  Port  Wayne,  Jackson  & 
roaT^n  fsan  heCOmins  a  locomotive  engineman  on  that 
r  t    al        I  WaS  aPP°inted  traveling  engineer  of  the 

Lake  Shore  &  Michigan  Southern  Ry.,  and  three  years  later 
was  made  dispatcher.  In  1901  he  entered  the  service  of  the 
New  York  Central  as  General  Locomotive  Inspector,  and  the 
fol  owing  year  was  appointed  Superintendent  of  Motive  Power 
of  the  Rome  Watertown  &  Ogdensburg  Ry.,  which  position  he 
held  up  to  the  time  of  his  recent  promotion. 

Mr  Julius  E.  Willoughby,  M.  Am.  Soc.  C.  E  formerly 
Assistant  Chief  Engineer  of  the  Atlantic  Coast  Line  ^IR 
;V  ,b!en  aPP°'nted  Chief  E^ineei:  Mr.  Willoughby  succeeds 
SVent6  2  Tff  B'  PIeaSantS>  Wh°Se  d6ath  Was  "ote'd Tn  issue 
ta  1892  Mr  wm  S™atl°n  fr°m  the  University  of  Alabama 
V  I  1'  m,  ^lll0ughbv  entered  the  service  of  the  Louisville 
&  Nashville  R.R.  as  traveling  land  agent.  Eight  years  liter 
he  was  made  Principal  Assistant  Engineer  of  Construction  on 
new  mes  in  Alabama,  and  in  1901  was  appointed  Engineer  of 
£  l90oT°n  °n  ^  Alabama  &  Florida  division  of  the  road 
t«k  n  h  appointed  ^vision  Engineer  of  the  Knoxville 

LaFolle  tte  &  Jellico  R.R.,  later  becoming  Chief  Engineer  He 
returned  to  the  service  of  the  Louisville  &  Nashville  in'  1905 
as  Engineer  of  Construction,  and  in  1912  was  appointed  Chief 
Engineer  of  the  Caribbean  Construction  Co.,  building  a  ra  t 

Chief  F  HaUi  yea"    In  1913  he  WaS  appointed  Assistant 

Chief  Engineer  of  the  Atlantic  Coast  Line. 

I"" "'  '  


(in  1  t    !f  -r         amS'  S°n  °f  John  Williams,  the  founder 
in  All \  L       Ir°n,Ase'"  and  brother  of  David  Williams,  who 
in  1S68  became  sole  proprietor  of  that  magazine,  died  at  his 
home  in  Glen   Ridge,  N.   J.,   on  Sept.   30,  at  the  age  of  72 
Dooto, ^  Williams  was  born  in  Ireland.    He  first  studied  law 
but  later  entered  the  Union  Theological  Seminary  and  wis 
ordained  a  minister  in  1870.     He  received  a  charge  at  Cala 
joharie,  N   Y.,  as  pastor  of  the  Dutch  Reformed  Church  ami 
remained  there  for  14  years.     In  1883  he  gave  up  the  min 
istry  and  went  to  New  York  to  join  the  staff  of  "Iron  Ige" 
waseon°erofththe   Hardware   Department.     Doctor  Williams 
?ork  pi*         „      organizers   of  the   Hardware   Club   of  New 
Clt>   and  was  twice  its  president. 

Clinton   Stephens,    formerly   a   member   of   the  engineer 
ing  and  contracting  firm  of  Stephens  &   O'Rourke,   of  New 
,1    pntJ;anf  t ;e°ent.ly  ProP»etor  of  the  Clason  Point  Amuse- 
ment  Park  of  that  city,  died  at  South  Bay,  N.  Y     his  birth 
Place,  on  Oct.  2,  at  81  years  of  age.     Mr.  Stephens  handled 

r  ™4'  t°t.COnf,,uUCt  the  EHe  Canal  ^largement  and  the 
iMie  R.R.,  the  Albany  &  Susquehanna  R.R.,  the  Shawan- 
gunk  Mountain  tunnel,  the  Hawks  Mountain  tunnel  and  the 
Haverstraw  tunnel.  In  1897  he  received  a  contract  to  drive 
the  San  Hilario  tunnel,  which  was  to  drain  silver  mines  in 
central  Mexico.  He  transported  workmen  and  plant  into 
Mexico  and  commenced  construction.  But  the  next  year  he 
and  his  men  were  attacked  by  a  mob  of  Mexicans  and  Indians 
who  killed  three  superintendents  and  many  workmen,  while 
Stephens  himself  narrowly  escaped  a  similar  fate.  The  plant 
was  left  in  ruins.  With  Mr.  John  O'Rourke,  Mr.  Stephens 
handled  a  large  amount  of  work  for  the  New  York  Aqueduct 
commissioners  and  for  the  New  York  &  New  England  R.R. 

William  Watson,  M.  Am.  Soc.  C.  E.,  Professor  of  Mechanical 
Engineering   at   the   Massachusetts   Institute   of  Technology 
from  1865  to   1873  and  Secretary  of  the  American  Academy 
ot  Arts  and  Sciences  since  1884,  died  at  his  home  in  Boston 
on  Sept.  30,  at  the  age  of  81.     Professor  Watson  was  born 
at  Nantucket,  Mass.,  and  was  graduated  from  Harvard  Col- 
lege in  1857,  taking  the  Boyden  prize  in  mathematics.  He 
then  became  an  instructor  in  mathematics.    Later  he  took  a 
special  course  at  the  £)cole  National  des  Fonts  et  Chausees 
in  Paris,  and  upon  his  return  to  this  country  became  univer- 
sity   lecturer    at    Harvard.      The    information    on  technical 
education  collected  by   him  in  Europe  was  made  the  basis 
ot  the  plan  of  organization  of  the  Massachusetts  Institute 
of  Technology  in  1864.    Professor  Watson  was  United  States 
Commissioner  to  the  Vienna  Exposition  in  1873  and  a  mem- 
ici'o  °f   the   international   jury   of   the    Paris   Exposition  in 
1878.     He  was  Honorary  President  of  the  Paris  Congress  of 
Architects    and    Vice-President    of    the    International  Con- 
gress of  Hygiene  in  1878;  Honorary  President  of  the  Engi- 
neering Section  of  the  French  Association  for  the  Advance- 
ment  of   Science    for   several    terms   and    Vice-President  of 
the  International  Congress  of  Construction  in  1880.     He  was 
the  author  of  many  works  on  technical  education  and  sci- 
ence, engineering  and  architecture. 
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Iro^Co  E;/M°mPT'  a  member  of  tne  firm  of  the  Quincy 

years  of  Jge  '   ^  h6art  failUre'     He  was  75 

M»7nUlm  Her°d'  a  well-known  builder  of  Brooklyn   N  Y 

i:S:fi\at  L°S  A"^les,  Calif.,  while  on  a  trip  to  tie 
2 T  years  old       EXP°Slti°n  and  the  Panama  Canal.     He  was 

at  J76  ^paBook7alter  died  at  San  Remo,  Italy,  on  Sept.  25, 
Leffe    Tco    of  ^   be6n   c°nnected   with  James 

the  ti*  C0°f'  °f  SP»ngneld,  Ohio,  for  half  a  century,  up  to 
Indian™  "     He  WaS  b°rn  in  Fountain  County, 

Charles  E.  Litter,  of  Chillicothe,  Ohio,  died  on  Sent 
L  dav  n  'aCtUred  SkUH  foll°-ine  a  fall'  from  ,  efo 
grain  LvJ  l  ^,hUe  ^Pervising  the  construction  of  a 
of  a  Chiiri01'  at.ChmaX'  Mich-  Mr.  Litter  was  a  member 
elevator  H  engmeenng  concern  which  was  building  the 
elevator.     He  was  40  years  of  age 

Co^ecl  s^dtT'  Vice-PreSident  °f  the  A.  Garrison  Foundry 
due  to  a„  Zt»  I  V"  ^  ^  ^  th6  &S*  °f  61"  Death  was 
burgh   on   Fe„  \fi  '"digestion.    He  was  born  in  Pitts- 

Thomas  wn  L  '  a"d  WaS  the  son  of  the  late  Dr. 
RenTse  aeTp  Tt    l™'  r  ^   WaS   a   ^aduate   of  the 

hi,  a««  ■  (Polytecnnic  Institute  in  civil  engineering.  Before 

^nneceTwHh  XtV**  ^  Ga™n    Foundry  Co^  he  I 
connected  with  the  Lewis  Foundry  and  Machine  Co. 
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COMING  MEETINGS 

NATI°TlON   PAVING   BRICK   MANUFACTURERS  ASSOCIA- 

OCltand1,"102nioSeC'"etary'  WU1  R  BlaiF>  ^ineers  Bldg.,  Cleve- 

A0?rRIlSAi15  SOCIET,Y  °F  MUNICIPAL  IMPROVEMENTS 
Oct.  12-14.    Annual  convent  on  at  Davton    CihiA     al™  . 
Charles  Carroll  Brown,  702  WumS¥u£  In^anal^InT 
AMERICAN  RAILWAY  BRIDGE  AND  BUILDING  ASSOCIA- 

°C£  l9"r2^v..AnPu„al  meeting,  at  Detroit,  Mich  Secretary 
C.  A.  Lichty,  319  N.  Waller  Ave.,  Chicago  secretary, 

A So3C\iT}?N  A°P  RAILWAY  ELECTRICAL  ENGINEERS 
Ki8"24- ■*>1i?uf1  meetmg  in  Chicago.  Secretary  f  A 
Andrencetti,  C.  &  N.  W.  Ry.,  Chicagof  111.  i3ecletal>-  J-  A- 

MAINTENANCE  OF  WAY  AND  MASTER  PAINTERS'  ASSO- 

Oct.  19-21.     Annual  meeting  in  St.  Louis.     Secretary    T  T 
Goodwin,  C.  R.  I.  &  p.  R.R.,  Eldon,  Mo.        aecletai>-   r  1 

NATIONAL  MUNICIPAL  LEAGUE 

p'b'wL^"^1  meeting  in  Dayton,  Ohio.  Secretary 
C  R.  Woodruff,  North  American  Bldg.,  Philadelphia  Penm 


SAN  FRANCISCO  MEETINGS 

A  n?tRI,CAN0ELE.CTRIC  RAILWAY  ASSOCIATION 

City       Secretary,  E.  B.  Burritt,  S  West  40th  S^  New  York 

AMERIsSOCIATIONTRIC      RAILWAY  MANUFACTURERS' 
°CYork  CityCretar^'  H  °'  McC°nnaughy.  165  Broadway,  New 
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Engineers'  Society  of  Western  Pennsylvania— Beginning 
Oct  1  announcement  of  positions  open  and  men  available  will 
be  published  twice  a  month  in  the  bulletin  of  the  Engineers- 
Society  of  Western  Pennsylvania.  The  employment  bureau  is 
carried  on  by  the  secretary,  Elmer  K.  Hiles. 

American  Builders'  Week  will  be  celebrated  in  San  Fran- 
cisco Oct  18  to  23.  The  date  was  fixed  by  the  National 
Association  of  Builders'  Exchanges  at  their  annual  convention 
held  in  Columbus,  Ohio,  in  January,  1915.  The  program  will 
be  in  charge  of  the  entire  building  industry  of  San  Francisco, 
which  includes  the  following  associations:  Brick  Manufac- 
turers Builders'  Exchange,  Contracting  Lathers,  Concrete 
Contractors,  Electrical  Contractors,  Erectors'  Association  of 
California,  General  Contractors,  Granite  Manufacturers,  Lum- 
bermen's Club,  Masons  and  Builders,  Master  Painters  and 
Decorators,  Master  Plasterers,  Master  Plumbers,  Planing  Mill 
Owners  Rock,  Sand  and  Gravel  Association  and  Sheet  Metal 
Contractors.  The  general  chairman  is  John  D.  McGilvray. 
E  T  Thurston  is  general  secretary,  57  Post  St.,  San  Francisco. 


ring  at  2V2-oz.  This  secures  the  benefit  of  the  varied  opening 
of  the  different  plates  when  the  piston  speed  is  changed.  For 
the  discharge  valve,  springs  of  heavier  tension  are  used.  The 


Automatic  Coupler  for  Freight  Trucks 

An  automatic  coupler  for  motor  and  trailer  freight  trucks, 
such  as  are  used  in  freighthouses,  has  been  invented  by 
Edward  Fitzgerald,  freighthouse  foreman  of  the  Chicago  & 
Eastern  R.R.  at  Chicago,  and  is  now  made  by  Guilford  S. 
Wood  of  Chicago.  On  the  forward  end  of  each  truck  is  a 
malleable-casting  bumper  with  a  horizontal  %-in.  round-rod 
bail  or  half-link  supported  in  front  and  slightly  above  it.  On 
the  rear  of  each  truck  is  a  malleable  forked  coupler  head 
engaging  the  forward-end  link  and  locking  the  latter  in  place 
with  a  latch,  or  trigger.  The  top  of  the  latch  is  extended  as 
a  bell  crank  so  that  the  latch  may  be  easily  lifted  to  dis- 
connect two  coupled  trucks.  A  cross-rod  and  link  much  as 
are  used  with  the  standard  M.  C.  B.  ear  couplers,  facilitate 


Valve 
Rings 


'Va/veSeaf 

FLAT  RING  VALVE  FOR  AIR  COMPRESSORS 

valves  work  noiselessly,  require  no  lubrication,  and  may  be 
used  for  either  high-pressure  or  low-pressure  service. 

*     *  * 

Collapsible  Horses  for  "Street  Closed"  Sign 

A  novel  type  of  folding  horse  for  closed-street  warning 
signs  has  been  developed  by  H.  W.  Allard,  of  the  Dralla 
Manufacturing-  Co.,  24  Springdale  Ave.,  East  Orange,  N.  .1. 
V  pair  open  and  one  horse  folded  up  are  shown  in  the  accom- 
panying view.     It  may  be  seen  that  each  pair  of  steel-pipe 


FITZGERALD    AUTO-TRUCK  COUPLER 

uncoupling  The  lower  arm  of  the  forked  head  engages  the 
forward-end   bumper   head   before   the   link   strikes   the  slot 

^Trucks  in  being  coupled  do  not  have  to  be  carefully  cen- 
tered or  leveled,  as  there  is  7V4  in.  horizontal  spread  in  the 
link  and  5y4  in.  vertical  flare  of  the  fork.  This  device  is 
reported  to  have  contributed  much  to  the  success  of  the  power- 
trucking  system  employed  in  the  Twelfth  St.  freighthouse  of 
the  Chicago  &  Eastern  Illinois  R.R.  at  Chicago. 

*     *  * 

Another  Thin-Plate  Air-Compressor  Valve 

A  new  automatic  air-compressor  valve  of  the  thin  flat-plate 
type  termed  the  "Simplate,"  has  been  developed  by  the  Chicago 
Pneumatic  Tool  Co.  for  its  line  of  compressors.  It  consists 
of  three  concentric  flat  rings  seated  over  annular  ports  and 
held  to  the  seats  by  volute  springs.  The  springs  are  fitted 
to  pockets  in  a  keeper  placed  over  the  valve,  and  this  keeper 
has  guides  for  the  ring  plates.  Each  ring  has  its  own  springs 
so  that  the  rings  can  move  independently.  Thus  at  low  spe.-d 
only  one  ring  will  open;  a  second  will  open  as  higher  speed 
requires  greater  capacity,  and  the  three  will  open  when  the 
compressor  is  running  at  full  speed.  The  area  of  opening 
is  thus-  varied  automatically  to  meet  the  requirements.  A 
typical  cross-section  of  the  valve  is  shown  in  the  accompany- 
ing sketch. 

For  the  inlet  valve  the  springs  are  of  very  light  tension 
and  are  so  calibrated  that  the  outer  ring  plate  will  open  at, 
say,  y4-oz.  pressure,  the  middle  ring  at  1-oz.,  and  the  inner 


DRALLA  FOLDING  HORSE  WITH  "STREET  CLOSED"  SIGN 


legs  is  fastened  to  a  light  cast  saddle,  holding  the  signboard 
on  edge,  and  that  the  saddles  are  hinged  at  the  top.  A  set 
of  four  horses  folds  together  to  about  10  in.  thickness  and 
is  much  more  easily  transported  from  one  piece  of  local  work 
to  another  than  the  rigid  supports  usually  employed. 

*     *  * 

T-Square  for  Inking  Over  Fresh  Lines 

A   T-square   with    three    working    edges    on    the    bar  has 
recently  been  patented  by  E.  R.  Ruehle  &  Co    119  Fulton  St 
New  York  City.    The  third  edge  is  furnished  by  a  stop  along 
the  bar;  by  means  of  this  addition  the  draftsman's  triangle 


T-SQUARE   FOR   INKING  OVER   FRESH  LINKS 


can  be  slid  along  the  board  but  held  clear  of  the  tracing 
Additional  ink  lines  can  be  placed  on  a  drawing  without 
waiting  for  any  fresh  lines  beneath  to  dry. 
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By  H.  Eltinge  Breed* 


SYNOPSIS— The  contract  for  Storm  King  Road 
on  the  west  side  of  the  Hudson  River,  has  at  last 
been  let.  The  article  sketches  the  history  of  various 
plans  to  build  this  road,  gives  extraordinary  survey 
methods  employed  and  present  plans  for  the  work; 
extracts  from  unusual  specifications. 


The  projected  Storm  King  Boad  lies  along  the  famous 
gateway  to  the  Highlands  on  the  west  bank  of  the 
Hudson  Biver  about  50  mi.  from  New  York  City  For 
scenic  grandeur  no  section  of  the  Eastern  country  sur- 


mountain  pass  some  distance  back  from  the  river  in 
order  to  reach  the  Albany  road.  The  New  York  State 
Highway  Commission  has  designated  the  West  Point- 
Cornwall  Eoad  as  No.  5,498;  the  section  across  Storm 
ivmg  Mountain  will  be  part  of  Boute  No.  3  of  the  state 
highway  system,  extending  from  New  Jersey  to  Albany. 

Earlier  Surveys  and  Plans  for  Highway 
For  this  important  piece  of  work  there  have  been 
many  surveys  by  different  engineers  and  many  designs 
and  redesigns.    The  original  survey  wasmiade  in  1904 
almost  wholly  by  the  stadia  method,  and  the  plan  was 


FIG.  1.    STORM  KING  MOUNTAIN,  ON  THE  WEST  SKOrtt  ™  mx™  '  ~  

-  toP  of  the  _  is  z:t:z  - p^w/sss  =r  —  -  -  —  - 

1,340       ab°Ve        WteKv^  —  -una        -e  -  an  elevat.cn  cr 


a  e,  these  mountains  between  West  Point  and  Cornwall, 
with  their  rugged  slopes  and  constantly  changing  vistas 
any  o  them  rise  abruptly  from  the  river  to  an  elevation 

tolfl  v  Wltl\Sldes  80  P^cipitous  as  to  have  sheer 
drops,  sometimes  of  500  ft. 

Passible?*  "IT  the  riYer  across  the  hit^rto  im- 
passable faces  of  these  mountains  will  be  the  connecting 
hnk  between  northern  New  York  and  the  great  new 

nZato V7e\Y°rluai\d  ^  J™*  theVdisall 
Sri?  *?  ^    ,   1  WlU  als°  Provide  an  0^t  from 

Sbtv     V    S'  P°int  and  °ther  *»™  below  to 

Albany  and  intermediate  places  along  the  river.  Formerly 
^ffic  from  these  towns  had  to  traverse  a  dangerous 

'First  Deputy  Commissioner  of  Highways,  Albany,  N.  Y. 


drawn  to  show  2-h.  contours  when  possible,  and  in  the 
•steep  sections,  10-ft.  contours.  The  maximum  ffrade 
designed  in  these  plans  was  5%. 

Along  the  side  of  Storm  King  Mountain  a  sheer  rock 
face  rises  360  ft.  above  the  river,  and  close  examination 
shows  that  this  is  shattered  with  seams  running  in  every 
conceivable  direction.  As  the  5%  grade  would  have 
brought  the  road  profile  to  an  elevation  of  only  200  ft 
instead  of  3G0  ft.,  it  would  have  been  necessary,  accord- 
ing to  this  first  survey,  to  tunnel  700  ft.  through  the 
dangerous  and  uncertain  rock  on  the  face  of  the 
mountain.  These  original  plans  also  called  for  1,000 
ft.  of  gallery  construction ;  the  rest  of  the  road  was  to 
be  located  along  the  face  of  the  mountain. 
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FIG   2.    CROW'S  NEST  MOUNTAIN,  BELOW  STORM  K 

HIGHWAY 

Plans  were  completed  for  the  work  covering  a  distance 
of  2.31  mi.,  and  the  contract  was  awarded  Dec.  2, 
1907,  for  $187,000.  The  contractor  had  barely  com- 
menced construction  when  he  was  stopped  by  a  taxpayer's 
injunction  brought  to  protect  the  county  from  the  ex- 
orbitant demands  made  by  a  local  stone  company  for 
right-of-way.  This  controversy  lasted  for  over  eight 
years. 

It  was  finally  adjusted,  and  in  1913  a  new  survey 
was  made.  This  time  the  road  was  so  designed  that 
the  limiting  grade  was  7%.  This  brought  the  road  to 
an  elevation  of  nearly  390  ft.  above  the  river,  around 
the  face  of  Storm  King,  and  obviated  the  necessity  for 
any  tunnel  construction.  Again,  in  1914,  bids  were 
received.  Of  these,  the  lowest,  for  only  1.27  mi.  of  the 
road,  was  $197,000. 

Because  of  the  high  cost  of  this  one  section,  it  became 
necessary  to  reject  all  bids  and  to  redesign  the  road ;  other- 
wise the  amount  of  money  available  would  not  have  been 
sufficient  to  build  both  sections.  If  the  contract  for 
this  first  section  had  been  let  and  completed  it  would 
have  stood  isolated  with  no  outlet  to  the  south  unless 
other  funds  had  been  appropriated  by  special  legislative 
enactment. 

Redesigning  and  the  Present  Plans 

With  further  redesigning  it  was  found  that  the  whole 
road  could  be  built  within  the  appropriation,  and  on  J uly 
26,  1915,  bids  were  received  for  this  work,  the  contract 
being  awarded  to  the  John  L.  Hayes  Construction  Co. 
of  Yonkers,  N.  Y.,  for  $273,736.70.  In  the  redesign 
two  short  bridges  along  the  south  side  of  Storm  King 
Mountain,  which  were  a  part  of  the  1913  design,  were 
eliminated  because  in  addition  to  being  a  source  of 
constant  expense  for  maintenance  there  was  always  the 
possibility  that  some  of  the  overhanging  rock  might 
become  loosened  and  fall  on  them.  At  these  points  the 
proposed  alignment  has  been  carried  back  into  ledge  rock 
so  that  there  the  roadway  is  supported  on  a  shelf  cut 
into  solid  rock. 


ING,  AROUND  THE  BASE  OF  WHICH  THE  PROPOSED 
IS  TO  RUN 

A  concrete  viaduct  was  also  eliminated.  This  had  been 
planned  to  cross  at  the  top  of  a  slide,  which  appeared 
to  be  in  motion.  Subsequent  field  examination  discovered 
that  directly  under  the  loose  material  of  the  slide  there 
was  a  fairly  sound  talus.  The  center  line  was  therefore 
thrown  back  so  as  to  make  the  road  over  this  section  by 
excavation,  which  effected  the  saving  of  a  considerable 
amount  of  money  as  well  as  the  elimination  of  a  curve 
of  250-ft.  radius. 

EXTRAOKDINAHY   SURVEY   METHODS  EMPLOYED 

In  the  many  surveys  made,  it  was  necessary  quite 
often  to  devise  extraordinary  means  of  carrying  on  the 
work  because  of  the  rough,  dangerous  and  impassable 
slopes.    The  first  survey  was  made  in  the  winter,  when 


FIG.  3.    NOSE  OF  STORM  KING  MOUNTAIN,  SHOWING 
TRACKS  OF  WEST  SHORE  R.R. 
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FIGS.  4  AND  5.     TYPICAL  BOULDER  SLOPES  AT  HIGHWAY  CENTER  LINE 


the  snow  and  ice  made  every  foothold  precarious.  For 
protection  against  slipping,  all  of  the  men  wore  creepers, 
as  well  as  belts  which  were  attached  to  ropes  and  snubbed 
around  a  convenient  tree,  so  that  should  the  wearer  lose 
his  foothold  he  would  he  held  by  the  rope  instead  of 
dropping  to  the  railroad  tracks.  Even  with  these  pre- 
cautions two  or  three  accidents  occurred  which  only  good 
luck  kept  from  being  very  serious. 

A  part  of  Storm  King  is  absolutely  inaccessible  be- 
cause of  the  almost  perpendicular  drop  on  the  face  of 
the  mountain  and  on  the  first  survey  the  topography 
was  worked  out  by  triangulation  from  such  points  as 
stood  out  and  were  readily  distinguishable  from  two 
instruments,  as  well  as  such  points  as  could  be  marked. 
Observations  were  taken  from  a  base  along  the  West 
Shore  railroad  tracks  on  which  two  transits  were  used 
simultaneously.  As  there  were  still  many  places  that 
were  inaccessible,  an  ordnance  sergeant  in  the  United 
States  Army  post  at  West  Point  was  called  in  to  help. 
At  his  suggestion  rockets  containing  a  glass  can  of  white 
and  red  lead  were  shot  at  the  points  where  observation 
marks  were  desired.    The  results  were  most  satisfactory. 


Some  of  the  difficulties  on  the  second  survey  are  evi- 
denced by  the  fact  that  it  took  six  days  to  cross-section 
1,000  ft.,  whereas  during  average  progress  on  ordinary 
roadwork  a  cross-section  party  will  survey  a  mile  a  day. 

For  700  ft.  along  the  face  of  the  mountain  no  cross- 
sections  could  be  taken  by  ordinary  means.  For  this 
work  a  special  diamond-shaped  target,  1  ft.  on  a  side  and 
1  ft.  across,  was  made  of  heavy-gage  galvanized  iron.  The 
target  was  divided  vertically  and  horizontally  into  four 
parts,  painted  alternately  red  and  white.  Half-inch  holes 
were  cut  near  the  acute  points  of  the  diamond,  and 
through  these  holes  the  target  was  fastened  to  300  or  400 
ft.  of  braided  cord  and  pulled  over  the  ledges. 

When  at  the  point  desired,  the  target  was  bisected  by 
three  transits  located  at  known  points  and  the  vertical 
and  horizontal  angles  read  and  the  time  noted  simul- 
taneously by  the  three  transitmen.  Two  of  the  transits 
were  located  on  the  West  Shore  railroad  tracks  about 
000  ft.  apart;  the  third  (for  a  check)  was  placed  a 
part  of  the  time  on  the  face  of  the  mountain  and  finally 
at  the  base  of  the  mountain.  The  movement  of  the 
target  was  governed  through  the  cord  by  two  men,  one 
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above  and  one  below  the  ledge.  It  was  found  impracti- 
cable to  take  these  cross-sections  at  right  angles  to  the 
base  line,  for  there  were  only  a  few  niches  in  the  ledges 
from  which  the  ends  of  the  target  cord  could  be  operated. 

Description  of  Proposed  Construction  Work 

According  to  present  plans,  the  road  starting  at 
Bayview  Ave.  in  Cornwall  rises  gradually  along  the 


general  the  roadbed  will  be  constructed  in  sidehill  cross- 
sections  partly  cut  into  solid  rock  and  partly  carried  by 
retaining  walls,  the  design  being  worked  out  to  the 
greatest  economic  advantage.  The  maximum  grade  is 
7%,  and  the  minimum  radius  of  curvature  is  200 
ft.  The  greatest  depth  of  rock  cut  measured  from 
ditch  line  to  the  top  on  the  inside  of  the  cross-section  is 
130  ft.;  the  highest  retaining  wall  is  38  ft.;  the  greatest 
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FIG.  7.    PLAN  AND  PROFILE  OF  PROPOSED  STORM  KING  ROAD,  NEW  YORK  STATE  HIGHWAY  DEPARTMENT 


side  of  the  mountain  on  an  average  grade  of  about  5y2% 
until  an  elevation  of  nearly  390  ft.  above  the  river  is 
reached  at  Sta.  38.  This  is  one  of  the  controlling  points, 
for  at  a  point  a  few  feet  east  of  the  center  line  there 
is  a  sheer  drop  of  nearly  the  whole  390  ft.  This  is 
just  above  the  point  where  the  toe  of  Storm  King 
reaches  out  into  the  river. 

The  grade  then  descends  at  about  7%  or  less  to  an 
elevation  of  about  200  ft.  at  Sta.  68,  which  is  in  a  cove. 
From  here  the  grade  is  undulating  around  Crow's  Nest 
Mountain,  but  on  the  average  descends  gradually  to 
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PIG.   8.     TYPICAL  CROSS- SECTIONS   ON  THE  PROPOSED 
STORM  KING  ROAD 

an  elevation  of  about  150  ft.  at  the  reservation  line  of 
West  Point.  From  here  the  line  skirts  along  the  base 
of  Crow's  Nest  Mountain,  partly  on  new  location  and 
partly  along  the  existing  Washington  Valley  road  to  its 
intersection  with  State  Highway  No.  5,328 A  about  2 
mi.  west  of  Highland  Falls. 

The  usable  width  of  roadway  will  be  24  ft.,  with  16 
ft.  of  bituminous  macadam  penetration  method.  In 


depth  of  fill  is  75  ft.  The  estimated  total  amount  of 
excavation  is  119,000  cu.yd.,  of  which  about  50,000  cu.yd. 
is  ledge  rock — much  of  the  remainder  is  large  boulders. 
There  is  25,500  cu.yd.  of  stone  masonry  of  different 
classes,  about  three-fifths  of  which  will  be  laid  dry.  A 
greater  part  of  this  is  for  retaining  walls. 

Unusual  Provisions  in  Specifications 

Specifications  for  this  work  have  a  few  features  un- 
common in  state-road  construction.  The  classification 
of  material  varies  from  earth  with  small  pieces  of  rock  to 
earth  with  boulders  up  to  a  cubic  yard  in  size,  to  all 
boulders  and  ledge  rock.  In  order  that  there  may  be 
but  few  disputes  after  the  work  is  done  and  to  get  a 
more  equitable  classification  and  estimated  price  for  the 
different  grades  of  material,  there  are  four  classifications 
of  combined  earth  and  rock  excavation  designated,  ledge 
rock  (in  the  same  instances)  being  divided  into  two 
classes — excavation  for  the  prism  and  excavation  for 
culverts,  footings  of  retaining  walls  and  steps  under  fills. 

The  specifications  provide  for  furnishing,  installing, 
maintaining  and  operating  a  traveling  crane  and  standard- 
gage  car  of  at  least  ten  tons'  capacity  on  the  railroad 
tracks  at  the  foot  of  the  mountain  during  the  full  period 
of  excavation  and  wall  construction  along  the  face  of 
Storm  King  and  a  section  of  the  face  of  Crow's  Nest. 

It  is  also  provided  that  the  contractor  shall  install 
compressed-air  lines  leading  to  the  West  Shore  railroad 
tracks,  of  sufficient  capacity  to  furnish  300  cu.ft.  of  free 
air  at  60  lb.  pressure  per  min.  to  facilitate  the  removal 
of  boulders  or  rocks  from  the  tracks.  It  is  also  specified 
that  while  work  is  in  progress  on  the  sections  directly 
over  the  tracks  the  "safety  and  continuity  of  the  opera- 
tion of  traffic  on  the  West  Shore  R.E.  shall  be  of  the 
first,  importance  and  shall  at  all  times  be  protected." 

It  is  provided  that  the  contractor  shall  arrange  for  a 
telephone  connection  to  be  installed  from  the  watchmen's 
building  to  the  nearest  train  dispatcher  of  the  railway 
company  in  order  that  communication  may  be  had  at 
all  times  with  the  superintendent  of  the  railway  to 
advise  him  of  blasting  and  other  operations  affecting  the 
safety  of  trains.  With  these  plans  and  precautions  it 
is  hoped  that  the  Storm  King  Road  may  be  completed 
and  opened  to  the  public  within  the  next  two  years. 
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By  Charles  W.  Martin* 


SYNOPSIS— This  1481-ft.  viaduct  has  a  deck 
slab  and  beams  carried  by  cross-girders  on  two- 
column  and  four-column  bents.  A  special  feature 
is  that  it  consists  of  two  independent  longitudinal 
sections,  separated  by  a  1-in.  open  space  in  the  deck 
and  cross-girders.  The  presence  of  sewers  made 
it  necessary  to  avoid  all  footings  along  the  center 
of  the  structure.  The  concreting  at  one  end  was 
done  with  long  inclined  chutes  from  an  elevator 
tower.  At  the  other  end  it  was  done  by  a  cableway 
handling  drop-bottom  buckets  discharging  into  a 
hopper  with  short  chutes. 

The  12th  St.  viaduct  at  St.  Louis,  Mo.,  is  one  of  a 
number  of  long  bridges  carrying  streets  across  the  group 
of  railway  tracks  in  the  Mill  Creek  valley.  The  new  struc- 
ture consists  of  36  reinforced-concrete  slab  and  girder 
spans  and  one  58-ft.  plate-girder  deck  span.  It  replaces 
an  old  steel  structure.  The  length  is  1481  ft.  between 
abutments,  or  2225  ft.  including  approaches.  The  ap- 
proach grades  are  2.3  and  1.8  per  cent.  L.  R.  Bowen  is 
Bridge  Engineer.  The  writer  was  in  charge  of  the  design, 
and  Winters  Haydock  was  in  charge  of  the  construction. 
The  Fruin-Colnon  Contracting  Co.  had  the  contract,  and 
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FIG.  1.    TYPICAL  SECTIONS  OP  THE  12TH  ST.  VIADUCT  AT  ST.  LOUIS,  MO. 
Note  the  1-in.  open  joint  in  cross-girders  and  deck.    The  viaduct  consists  of 
two  parallel  but  independent  sections 

Preston  Richardson  was  the  company's  superintendent. 
The  total  cost,  including  pavement,  light  and  trolley  poles, 
etc.,  was  about  $385,000. 

Varying  Foundation  Conditions 

Tests  indicated  that  the  character  of  soil  and  depth  to 
bedrock  varied  considerably  and  that  at  some  points  set- 
tlement might  be  expected  from  soil  loadings  exceeding 
about  1  ton  per  sq.ft.  A  large  portion  of  the  site  near 
Gratiot  St.  was  formerly  occupied  by  a  pond,  and  here 
no  indications  of  rock  were  shown  by  borings  71  ft.  below 
the  filled-ground  surface.  The  dead-weight  loading  of 
the  soil-bearing  piers  of  the  old  bridge  was  about  114 
tons.    Their  settlement  is  unknown. 

Four  30-ft.  test  piles  of  lOxlO-in.  timbers  showed  an 
average  penetration  of  4  in.  under  the  last  25-ft.  drop  of 

•Engineer,  Bridge  Division,  City  of  St.  Louis. 


the  1700-lb.  hammer.  From  this  a  safe  load  of  9  tons  per 
pile  might  be  computed  from  the  Engineering  News  for- 
mula. Test  loads  were  applied  to  two  of  these  piles.  One 
settled  %  in.  in  30  days  under  a  load  of  28  tons.  The 
other  was  progressively  loaded  with  26  tons  in  a  period  of 
six  days,  and  after  having  stood  six  days  under  full  load 
it  showed  a  settlement  of  14  in. 

Most  of  the  piers  are  built  on  reinforced-concrete  piles 
25  to  35  ft.  long,  but  at  the  south  end  some  of  the  piers 
were  carried  to  rock.  For  the  former,  each  pile  was  as- 
sumed to  carry  15  tons  of  the  dead-load.  The  gross  aver- 
age soil  bearing  was  noted,  however,  and  endeavor  made 
to  distribute  the  gross  bearing  area  (as  well  as  the  piling) 
properly  about  the  dead-loading  centroid. 

Design  Adopted  for  the  Viaduct 

The  design  was  governed  largely  by  the  sewers,  a  space 
in  the  center  of  the  street  being  reserved  in  which  sewers 
might  remain  or  be  built  and  upon 'which  the  bridge 
foundations  could  not  encroach.  This  developed  the  idea 
of  building  the  viaduct  as  two  independent  longitudinal 
sections,  with  piers  on  each  side  of  the  sewers,  as  shown 
in  Fig.  1. 

For  the  north  half  of  the  structure  each  bent  consists 
of  two  piers,  one  for  each  section  of  the  bridge.  For  the 
remainder  each  bent  consists  of  four 
piers,  as  shown.  The  piers  are  2  ft. 
thick,  24  ft.  long  in  the  two-pier  bents 
and  4  or  5  ft.  in  the  four-pier  bents. 
All  are  reinforced  longitudinallv  and 
laterally  to  resist  the  flexure  and  shear 
resulting  from  unbalanced  deck  loads 
and  temperature  distortions,  as  well  as 
their  direct  axial  load. 

The   reinforced-concrete   deck  spans 
vary  from  28  to  54  ft.  c.  to  c.  of  piers, 
and  consist  essentially  of  a  slab  and  five 
stringers  for  each  half -width  of  deck,  as 
shown  in  Fig.  2.  The  roadway  portion  of 
the  slab  is  12  in.  thick.    Its  top  is  flat 
and  12  in.  below  the  street  grade,  allow- 
ing street-railway  track  construction  with  7-in.  rails  and  4- 
in.  steel  ties  of  I-section.  But  it  requires  considerable  filler 
concrete  for  the  base  of  pavement  and  thereby  augments 
the  cost  and  dead-weight  of  structure  considerably.  At 
the  curb  the  slab  is  stepped  up  to  3y2  in.  below  the  side- 
walk grade,  which  allowed  the  independent  construction 
of  sidewalk  blocks. 

The  stringers,  slabs  and  cross-beams  of  piers  were  de- 
signed to  be  cast  integrally  for  each  half -width  unit  of 
bridge  deck  between  consecutive  expansion  joints.  At 
the  girders  the  inside  track  stringer  and  the  outside  rail- 
ing stringer  overhang  the  pier  about  5l/2  and  6V2  ft.  re- 
spectively. This  cantilever  arrangement  compelled  heavy 
construction  for  the  pier  girders.  The  outside  stringers 
are  of  uniform  depth  for  the  sake  of  appearance.  Those 
carrying  the  roadway  are  28  to  56  in.  deep  beneath  the 
slab,  depending  upon  the  load  carried. 
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Stringers  and  girders  are  reinforced  generally  with 
two  layers  of  bars,  and  at  points  of  maximum  shear  in 
stringers  about  half  of  the  bars  are  bent  diagonally.  Ex- 
cept for  piers  at  expansion  joints,  such  an  amount  of 
reinforcement  is  extended  over  and  beyond  the  pier  beams 
as  to  develop  about  the  same  figured  compression  unit  in 
the  bottom  of  the  stringers  as  that  in  the  slab  near  mid- 


dead-  and  li\e-load,  flexure,  etc.;  shear  in  concrete,  120 
lb.  per  sq.in. 

The  foundation  piles  were  all  precast  and  varied  in 
length  from  16  to  35  ft.  The  specifications  called  for  a 
section  equal  in  area  to  a  15-in.  circle  with  IVi-per  cent, 
reinforcement.  The  type  most  generally  used  was  lSy2  in. 
square,  with  beveled  corners,  without  taper,  and  rein- 
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FIG.  2.     HALF  CROSS-SECTION  OP  DECK  OF  VIADUCT,  AND  DETAIL  OF  EXPANSION  JOINT 


span.  This  reinforcement  is  augmented  by  vertical  stir- 
rups, the  stringer  stirrups  engaging  the  bent-up  portions 
of  the  transverse  bars  of  the  slab.  Expansion  joints 
have  a  maximum  spacing  of  120  ft.  The  stringers  of  the 
free-end  span  are  tenoned  into  the  adjoining  pier  beam, 
and  steel  shoes  and  bedplates  are  provided,  as  shown  in 
Fig.  2. 

Other  Features  of  the  Structure 

.  No  reinforcement  is  extended  across  the  1-in.  space  that 
divides  the  structure  longitudinally,  but  a  1-in.  opening  is 
left  in  the  pier  girders  as  well  as  in  the  deck  slabs.  This 
obviates  the  shear  which  might  be  generated  in  a  full- 
width  monolithic  structure  by  unequal  settlement  of  foun- 
dations on  either  side  of  the  sewers.  This  opening  was 
covered  with  an  8-in.  plate  of  galvanized  iron  before  the 
roadway  concrete  was  laid. 

The  bridge  deck  provides  a  56-ft.  roadway  and  two 
10-ft.  sidewalks,  the  former  being  paved  with  wood  blocks. 
Drainage  is  provided  by  cast-iron  scuppers  at  the  curbs, 
with  cast-iron  pipes  in  the  piers  and  leading  to  the  sewers. 
Combination  trolley  and  lamp  posts  of  limestone  concrete 
are  set  along  the  curbs  at  intervals  of  106  ft.  Their 
surfaces  are  treated  with  acid.  The  lamp  brackets  and 
wire  fastenings  are  of  bronze.  The  58-ft.  span  has  ten 
steel  girders,  carrying  an  8-in.  concrete  slab  which  con- 
forms to  the  crown  of  the  roadway.  The  girders  are  pro- 
tected and  masked  by  concrete  so  as  to  harmonize  with  the 
general  structure. 

The  loadings  employed  in  the  design  were  as  follows : 
A  56-ton  street-railway  cinder  car;  an  18-ton  road  roller; 
a  uniform  load  of  125  lb.  per  sq.ft.  of  roadway ;  a  uniform 
load  of  100  lb.  per  sq.ft.  of  sidewalk.  Wind  pressure  was 
not  considered.  The  given  loadings  augmented  by  a  nom- 
inal live-load  impact  allowance  (varying  20  to. 40  per  cent, 
for  different  ratios  of  live-  to  dead-load  effect)  generate 
the  following  principal  figured  maximum  unit  stresses 

(bending  effects  were  computed  on  the  simple  beam  basis 
and  unit  stresses  determined  by  the  generally  used 
straight-line  theory)  :  Tension  in  steel  at  points  of  low 
and  high  shearing  stresses,  16,000  and  12.000  lb.  per 
sq.in.:  flexural  compression  in  concrete,  650;  axial  com- 
pression in  concrete,  400  for  dead-load  only  and  700  for 


forced  with  four  %-in.  deformed  round  bars  hooped  with 
No.  8  wire  at  2-in.  pitch.  These  were  fabricated  at  the 
site  by  the  contractor.  Another  type  was  the  "corru- 
gated" piling  having  a  fluted  or  ribbed  section.  These 
were  delivered  on  cars  and  were  employed  in  pier  founda- 
tions adjacent  to  the  tracks.  The  heads  of  all  piles  were 
given  extra  reinforcement  by  cylindrical  hoops  of  tVin. 
plate  steel  with  riveted  joints.  These  hoops  were  tried 
experimentally  at  first  and  proved  to  be  a  better  preven- 
tive against  shattering  of  pile  heads  than  the  usual  extra 
wraps  of  hooping  reinforcement.  They  obviated  the  nec- 
essity of  an  adjustable  clamped  driving  head  and  thereby 
effected  a  considerable  saving  of  time  in  driving. 

The  driving  equipment  consisted  of  a  steam  hammer  in 
45-ft.  leads  mounted  (with  boiler  and  hoist)  upon  a  roller 


FIG.  3.  '  CONCRETING  THE  12TH  ST.  VIADUCT  AT 
■  ST.  LOUIS,  MO. 

At  the  right  are  the  cableway  and  drop-bottom  bucket 
used  for  one  end  of  the  viaduct.  At  the  left  is  the  elevator 
tower  of  the  spouting  system  used  at  the  other  end. 

carriage.  The  weight  of  moving  part  in  this  hammer  was 
5000  lb.  and  its  drop  42  in.  A  lighter  hammer  was  tried 
and  discarded.  The  number  of  piles  driven  was  1,980,  a 
total  of  51,300  lin.ft.  The  average  performance  was  330 
lin.ft.  and  the  best  record  720  lin.ft.  per  8-hr.  dav.  In 
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128  piles  (6.5  per  cent,  of  the  total)  less  than  20  per  cent, 
of  the  length  was  broken  by  the  hammer,  while  89  piles 
(4.5  per  cent,  of  the  total)  had  20  per  cent,  or  more  of 
their  length  broken.  For  the  latter,  extra  piles  were 
driven.  No  marked  difference  in  the  driving  resistance  of 
the  two  types  of  piles  was  observed.  The  percentage  of 
breakage  in  the  fluted  tapering  type  exceeded  that  for 
the  other,  but  differences  in  methods  of  fabrication  and 
curing  probably  account  for  this. 

Concrete  Mixing  and  Distributing  Plants 

Two  independent  concrete  mixing  and  distributing- 
plants  were  installed  on  opposite  sides  of  the  railway 
yard.  Sand  and  gravel  were  delivered  in  cars.  A  stiff-leg 
derrick  with  clamshell  bucket  handled  the  material  from 
cars  to  the  stock  pile  and  thence  to  the  bins  over  the 
mixers. 

These  plants  had  different  methods  of  distributing  the 
concrete,  shown  in  Fig.  3.  At  one  plant  (with  a  mixer  of 
18-cu.ft.  capacity)  there  was  an  elevator  tower  175  ft. 
high,  with  a  system  of  suspended  chutes.  At  the  other 
plant  (with  a  1-yd.  mixer)  a  cableway  700  ft.  long  with 
60-ft.  A-frame  towers  handled  the  concrete  in  1-yd.  bot- 


FIG.  1.     POWER-OPERATED  SWEEPER  FOR  FLOORS 
AND  DRIVEWAYS 


torn-dump  buckets.  The  buckets  were  placed  on  trucks 
and  pushed  a  short  distance  out  from  the  mixer  by  hand ; 
then  picked  up  by  the  cableway  and  carried  to  a  portable 
receiving  hopper,  from  which  the  concrete  was  delivered 
to  the  forms  by  means  of  short  chutes.  Under  fair  work- 
ing conditions  the  average  output  was  32  and  22  batches 
per  hour  for  the  tower  and  cableway  plants  respectively, 
so  that  their  output  of  concrete  was  practically  the  same, 
say  22  cu.yd.  per  hr. 

The  plans  indicated  construction  units,  each  of  which 
was  to  be  poured  in  one  continuous  run.  Each  pier  foot- 
ing constituted  one  unit,  each  pier  shaft  another,  and  each 
portion  of  the  deck  structure  (together  with  the  pier  gir- 
ders for  one-half  width  of  bridge  between  consecutive 
expansion  joints)  constituted  a  third.  These  deck  units 
included  one  to  three  spans,  and  in  some  cases  required  as 
much  as  350  cu.yd.  of  concrete.  For  these  larger  units 
work  continued  through  two  or  more  shifts  of  eight  hours 
each. 

The  only  feature  of  note  in  the  formwork  was,  that  for 
spans  over  the  railway  yard  steel  I-beams  from  the  old 
structure  were  employed  as  the  principal  longitudinal 
elements.  These  were  supported  by  framed  bents  adja- 
cent to  the  piers  and  generally  at  points  between  tracks. 


The  two  sweeping  machines  shown  herewith  are  de- 
signed for  cleaning  the  floors  of  industrial  plants,  and 
also  for  driveways  and  yards.  They  are  built  by  the 
Briggs-Chicago  Co.,  108  South  La  Salle  St.,  Chicago. 

The  broom  (of  Japanese  fiber)  is  carried  by  radial  rods, 
so  that  it  can  adapt  itself  to  an  uneven  surface,  and  it 
can  be  raised  and  held  clear  of  the  floor  while  the  machine 
is  being  moved.  A  spring  counterbalance  provides  for 
taking  up  the  wear  of  the  broom  and  for  adjusting  its 
pressure  to  suit  the  quantity  and  character  of  dirt  to  be 
handled. 

The  dirt  is  swept  into  a  transverse  pan  4  in.  from  the 
floor,  and  from  this  a  conveyor  (on  the  power  .machine) 
delivers  it  to  a  bin.  In  the  hand  machine  the  pan  is 
raised  by  a  lever  to  dump  the  material  into  the  bin.  In 
both  cases  the  bin  is  of  2  cu.ft.  capacity,  and  a  hinged 
door  in  the  housing  provides  for  dumping  dirt  from  waste 
cans,  etc. 

The  power  sweeper,  shown  in  Fig.  1,  has  a  3-hp.  Ellis 
gasoline  engine  which  is  equipped  with  a  magneto  and 


FIG.  2..   HAND-OPERATED  SWEEPER  FOR  FLOORS 
AND  DRIVEWAYS 


requires  no  batteries.  It  is  63x34i/2  in.  over  all,  with  a 
maximum  height  of  39  in.,  and  weighs  700  lb.  with  its 
supply  of  gasoline,  oil  and  water.  At  the  normal  engine 
speed  of  600  r.p.m.  the  machine  moves  at  2  m.p.h.  and 
will  sweep  27,000  sq.ft.  per  hr. 

The  power-operated  sweeper  is  carried  on  three  steel 
wheels  having  shock-absorbing  duck  tires.  They  are  all 
within  the  30-in.  track  of  the  broom,  which  can  work  to 
within  4  in.  of  a  curb  or  wall.  The  broom  is  18  in.  diam- 
eter and  30  in.  long.  The  engine  is  geared  to  the  counter- 
shaft, from  which  the  broom  shaft  and  rear  axle  are 
driven  by  nickel-steel  chains,  but  the  machine  can  be 
moved  by  hand  when  desired. 

The  hand  sweeper,  shown  in  Fig.  2,  is  40x56  in.,  and 
34  in.  high,  and  weighs  300  lb.  The  two  30-in.  front 
wheels  are  of  pressed  steel,  with  rubber  tires  and  ball 
bearings.^  The  rear  is  supported  by  a  pair  of  7-in.  caster 
wheels  with  rubber  tires  and  having  spiral  springs  on  the 
casters.  Cut  gears  are  used,  with  a  nickel-steel  driving 
chain  to  the  broom  shaft.  A  pressure  of  26  lb.  on  the 
handle  bar  is  sufficient  to  propel  the  machine  at  2  m.p.h., 
sweeping  20,000  sq.ft.  per  hr.  at  this  rate.  When  the 
broom  is  raised  clear  of  the  floor  a  pressure  of  15  lb,  is 
sufficient  to  move  the  machine. 
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SYNOPSIS — Very  long  plate-girder  bridge.  Re- 
construction involved  the  building  of  new  piers 
and  utilization  of  some  of  old  plate-girder  spans 
moved  temporarily  1J{  ft.  downstream  to  carry 
traffic  during  reconstruction.  Variation  in  pier 
design.  Steel  caissons  and  concrete  caissons  used 
and  special  type  of  concrete  piles  in  some  piers. 

The  bridge  for  the  Chicago,  Burlington  &  Quincy  E.E. 
across  the  Platte  Biver  near  Ashland,  Neb.,  was  first  built 
in  1886,  as  a  pile  trestle  with  sixty-two  20-ft.  wooden 
stringers  and  six  105-ft.  Howe  truss  spans.    In  1898 


During  the  high  water  in  the  spring  of  1912,  an  ice 
gorge  formed  at  the  bridge,  causing  the  river  bed  to  scour 
to  such  a  depth  at  one  point  as  to  undermine  one  of  the 
bridge  seats,  which  was  washed  out.  Fortunately  the 
girders  which  it  supported  were  not  dropped  into  the 
stream,  but  were  held  over  the  opening  by  the  track  rails 
acting  as  suspension  cables  (Fig.  2).  Temporary  repairs 
were  soon  made  but  rebuilding  was  immediately  decided 
upon.  The  new  bridge  is  also  of  the  plate-girder  type, 
but  has  an  entire  new  set  of  piers,  the  construction  of 
which  presented  many  novel  problems. 

A  peculiar  characteristic  of  the  Platte  Biver  is  that  it 
invariably  has  adjoining  one  bank  a  main  channel  and 
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FIG.  1.    THE  CHICAGO,  BURLINGTON  &  QUINCY  BRIDGE  ACROSS  THE  PLATTE  AT  ASHLAND,  NEB. 
Dotted  lines  show  old  bridge  and  solid  lines  new  bridge 


the  east  channel,  which  was  dry  at  this  time,  was  filled 
.and  the  bridge  was  shortened  on  the  west  end,  making 
a  total  length  of  1,643  ft.  In  1901  it  was  rebuilt  with 
28  steel  deck-girder  spans  on  pile  piers,  protected  by 
rock-filled  cribs.  The  girders  were  of  lengths  varying 
from  50  to  60  ft.,  so  as  to  use  as  far  as  possible  the  old 
piers  which  supported  the  Howe  spans. 

'Resident  Engineer,  Chicago,  Burlington  &  Quincy  R.R. 
Co.,  Bridge  Department,  Kansas  City,  Mo. 


against  the  other  bank  a  secondary  channel.  These  two 
channels  are  from  one-quarter  to  one-half  mile  apart  with 
stretches  of  extremely  shallow  water  and  sand  bar  between. 
The  banks  are  low  and  very  seldom  overflow,  except  at 
times  of  ice  gorges  in  the  early  spring.  The  fall  is  great 
and  the  current  rapid  and  during  high  water  the  amount 
of  silt  carried  is  considerable.  The  sand  is  rather  heavy, 
although  not  so  heavy  as  to  prevent  its  being  readily 
scoured  when  the  stream  is  confined. 


FIG.  2.    THE  OLD  ASHLAND  BRIDGE  WITH  THE 
WASHED-OUT  PIER  IN  BACKGROUND 


FIG.  3.    PLACING  20-FT.  SECTION  OF  STEEL  CAISSON 
FOR  ASHLAND   BRIDGE  PIER 
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For  this  reason  it  lias  been  found  the  better  practice 
to  narrow  the  stream  as  much  as  prudence  will  permit, 
causing  the  channel  to  scour,  providing  at  the  time  of  the 
spring  breakup  wider  and  deeper  openings  for  the  passage 
of  the  very  heavy  ice  which  often  forms,  and  reducing 
the  width  of  the  sand  bars  between  the  channels  to  the 
minimum.  These  characteristics  determine  the  design 
of  this  bridge  in  large  measure. 

It  will  be  noted  from  the  elevation  of  the  bridge  in 
Fig.  1  that  on  either  side  very  deep  foundations  are 
carried  to  bedrock  or  very  light  hardpan,  while  in  the 


103-ft.  and  two  100-ft.  spans  over  the  wesi  or  main 
channel,  with  one  50-,  five  55-  and  seven  60-ft.  girder 
spans  from  the  old  bridge  for  the  remainder  or  middle 
portion  of  the  bridge.  The  girders  were  spaced  7  ft. 
e.  to  c.  and  carry  the  single  track  on  a  solid  concrete 
deck  with  ordinary  ballast  tie  and  rail  construction.  The 
deck  slabs  were  premolded  and  placed  on  the  bridge  in  5- 
ft.  sections.  Bach  slab  measures  14  ft.  wide  by  10y2  in. 
thick,  is  reinforced  throughout  and  provided  with  two 
1%-in.  drain  holes  in  each  section.  Joints  between  slab 
sections  are  calked  with  oakum,  tar  and  cement.  Expan- 
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PIG.  4.    STEEL  CAISSONS  AS  USED  ON  PIERS  2,  3, 
17  AND  19 

middle  of  the  bridge,  where  the  depth  would  in  ordinary 
streams  be  the  greatest,  the  foundations  are  carried  only 
to  a  stratum  of  coarse  sand  or  fine  gravel  which  has 
demonstrated  its  bearing  power  and  in  which  location  the 
probability  of  scour  is  extremely  remote. 

The  narrowing  up  of  the  original  bridge  by  about  300 
ft.  was  expected  to  result,  and  has  resulted,  in  slightly 
increasing  the  depth  of  the  channel  in  low  water  and  it 
is  anticipated  that  a  further  increase  in  channel  depths 
will  be  secured  during  the  next  floods.  • 

Type  of  Bridge 

Before  beginning  construction  it  was  necessary  to 
move  the  entire  bridge  14  ft,  downstream  to  care  for 
traffic  while  constructing  the  new  piers  on  the  old  line. 
The  new  work  comprised  20  new  piers  so  located  as  to 
miss  the  old  bridge  seats.  Deep  piers  were  placed  for 
spanning  the  two  channels,  using  one  75-ft.  and  two  105- 
ft.  spans  over  the  east  or  secondary  channel  and  one 
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sion  joints  at  the  ends  of  each  span  are  covered  with 
apron  plates. 

The  new  bridge  is  4i/>  ft.  higher  than  the  old  in  order 
to  give  a  full  open  waterway  under  the  long  girders. 
Raising  the  bridge  necessitated  elevating  the  approaches, 
which  are  now  on  a  0.4  per  cent,  grade  for  a  distance 
one-quarter  mile  east  and  one-half  mile  west  from  the 
bridge.  Fascine-type  willow  mattresses,  as  shown  in  the 
plan  in  Fig.  1,  were  used  to  protect  the  new -fill  at  the 
east  end  of  the  bridge  and  to  maintain  a  channel  under 
the  long  spans  at  this  point. 

This  is  the  first  bridge  of  its  kind  to  be  constructed  in 
a  permanent  manner  on  the  lower  Platte  River  and  in 
order  to  obtain  data  for  future  work  various  types  and 
methods  were  used  in  constructing  these  piers. 

Caissons  for  piers  2,  3,  17  and  19  were  of  steel  con- 
struction of  the  design  shown  in  Fig.  4.  They  were 
lined  with  18  in.  of  concrete,  leaving  an  8-ft.  well,  through 
which  a  dredge  bucket  was  operated  from  a  track  derrick 
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on  a  temporary  bridge  or  from  a  stiff-leg  derrick  and 
hoist  when  that  rig  could  be  erected. 

The  bottom  section  of  the  caisson  was  assembled  on 
the  bank  and  was  carried  out  and  set  in  place  by  a  loco- 
motive crane.    Twenty-foot  sections  were  added  to  this 


The  perpendicular  position  of  the  caisson  was  maintained 
by  regulating  the  excavation  in  the  bottom  and  by  means 
of  shores  against  the  outside.  At  times  it  was  necessary 
to  employ  divers  to  remove  rock,  boulders  and  logs  from 
under  the  cutting  edges.    Excavation  was  usually  from 


FIGS.   6   TO  9.     THE   BURLINGTON'S   ASHLAND  BRIDGE  UNDER  CONSTRUCTION 

Fig-.  8 — Looking  across  bridge  with  concrete  caisson  in  foreground.  Fig.  7 — Inner  form  and  reinforcement  in  place 
for  13-ft.  section  of  concrete  caisson.  Fig.  8 — Pier  11,  showing  suspended  platform  with  forms  partly  erected. 
Fig.  9 — Pier  11,  lowering  bottom  of  sections  of  caissons  by  screws 


as  sinking  progressed  in  the  manner  shown  in  the  view 
in  Fig.  3. 

The  caissons  were  sunk  by  open  dredging  through  the 
8-ft.  well  in  the  center  and  by  shooting  one  V^-lb.  stick 
40%  dynamite  in  the  excavated  pit  after  each  5  to  8 
cu.yd.  of  sand  was  removed.  By  using  dynamite,  it  was 
possible  to  keep  the  sand  from  rushing  in  at  the  bottom ; 
it  seemed,  also,  to  help  materially  to  sink  the  caisson. 


3  to  4  ft.  below  the  cutting  edge  when  the  caisson  started 
to  move.  In  order  to  found  the  cutting  edge  on  bedrock, 
the  last  3  or  4  ft.  of  depth  was  made  by  lowering  the  water 
on  the  inside,  thereby  reducing  the  pressure  and  allowing 
the  sand  to  be  forced  in  under  the  cutting  edge  and  per- 
mitting the  caisson  to  settle  by  its  own  weight  to  within 
a  few  inches  of  bedrock.  Sand  around  the  cutting  edges 
which  could  not  be  removed  was  then  thoroughly  grouted 
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10.     MOVING  GIRDER  SPANS  ON  CHICAGO,  BURLINGTON  &  QUINCY  BRIDGE  ACROSS  THE  PLATTE 

RIVER  FROM  OLD  TO  NEW  PIERS 


with  cement,  applied  through  a  2-in.  steam  jet.  The 
bottom  was  then  sealed  with  a  5-ft.  course  of  1:2:4  mix- 
placed  through  the  water  in  a  3/i-yd.  drop-bottom  bucket. 
After  this  had  set  for  12  hr.  a  second  course  was  placed, 
making  a  total  of  from  10  to  14  ft.  of  sealing  material. 
This  was  allowed  to  set  for  24  hr.  when  the  caisson  was 
unwatered  and  filling  with  concrete  was  carried  on  in  the 
dry.  A  mix  of  1 :  3  :  6  was  used  to  complete  this  dry  filling 
of  the  core  of  the  piers. 


FIG.   11.     SINKING  SPECIAL  CONCRETE  PILE  ON 
ASHLAND  BRIDGE  . 


The  piers  were  completed  to  proper  height  by  placing 
reinforced-concrete  caps  with  ice-breakers  on  the  upstream 
side.  With  a  track  derrick  using  a  1-yd.  Browning  orange- 
peel  bucket  a  maximum  of  6  ft.  was  sunk  in  10  hr.,  which 
includes  25  per  cent,  loss  of  time  on  account  of  traffic. 
Where  a  stiff-leg  derrick  and  hoisting  engine  were  used, 
a  maximum  of  10  ft.  in  10  hr.  was  made,  with  no  loss 
of  time  on  account  of  traffic. 

Eeinfoeced-Concrete  Caissons 

Caissons  for  piers  6  and  16  inclusive  were  made  of 
reinforced  concrete  with  a  17-ft.  square  base  converging 
to  an  11-ft.  cylinder  12  ft.  above  the  cutting  edge.  All 
forms  for  molding  this  caisson  were  of  wood  and  so 
constructed  that  they  could  be  removed  and  used  again. 
Details  of  these  caissons  are  given  in  Fig.  5. 

They  were  sunk  and  finished  in  the  same  manner  as 
the  steel  caissons  previously  described.  Pier  16,  only, 
was  founded  on  bedrock ;  pier  15  was  founded  on  a  stratum 
of  cemented  gravel  about  10  ft.  above  bedrock,  and  the 
remainder  of  the  series  were  sunk  to  a  depth  of  about 
50  ft.  below  low  water  and  founded  on  coarse  sand  or 
gravel,  which  is  below  any  possible  line  of  scour.  Owing 
to  the  shallow  water  it  was  possible  to  build  diversion 
dams  of  brush  and  rock  upstream  from  where  a  new 
pier  was  to  be  started,  thereby  obtaining  still  water  in 
which  a  wooden  box  coffer-dam,  measuring  24  ft.  square 
and  from  4  to  6  ft.  deep,  was  placed  and  filled  with  sand, 
on  which  forms  for  the  bases  of  the  caissons  were  ere;  ted. 
After  sinking  the  caisson  to  a  depth  of  from  10  to  12  ft. 
this  coffer-dam  was  removed  and  used  again  at  the  next 
pier. 

Piers  6  to  16,  except  No.  11,  were  started  in  this 
manner.  At  pier  11  the  water  was  12  ft.  deep,  so  it  was 
decided  to  erect  base  forms  and  concrete  the  lower  section 
of  the  caisson  on  a  suspended  platform.  This  was  accom- 
plished by  spanning  the  location  of  the  new  pier  with  two 
60-ft.  girders  placed  at  13-ft.  centers  on  pony  bents  built 
on  the  old  bridge  seats.  Crosswise  on  the.se  girders  were 
placed  two  pairs  of  smaller  girders  from  which  a  platform 
was  suspended  just  above  the  surface  of  the  water,  by 
means  of  six  2-in.  lowering  screws  24  ft.  long.  Tbc 
form  for  the  base  was  erected  on  this  platform  and  con- 
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crete  was  placed  to  a  sufficient  depth  to  properly  embed 
and  anchor  six  eye-bars  to  which  six  2i/2-in.  lowering 
screws  were  attached  to  aid  in  supporting  the  load  as 
concreting  progressed. 

After  the  forms  were  removed,  the  six  2-in.  screws  were 
released  and  the  platform  was  removed  from  under  the 
caisson,  throwing  the  entire  weight  (approximately  175 
tons)  on  the  six  2%-in.  screws.  The  caisson  was  then 
lowered  to  the  bed  of  the  stream  by  means  of  these  screws, 
after  which  they  were  removed  and  the  work  progressed 
as  on  the  other  piers  previously  described.  (See  Figs.  8 
and  9.) 

CONCRETE-PlLE  FOOTINGS 

Piers  1,  4  and  5  are  built  on  Bignell  concrete  piles, 
pier  1  and  pier  4  having  36  piles  each  and  pier  5  having 
21  piles,  sunk  to  depths  respectively  of  57,  62  and  50  ft. 
below  water.  The  tops  of  these  piles  are  embedded  in  a 
concrete  cap,  on  which  forms  were  erected  and  piers 
finished  in  the  usual  manner. 

The  concrete  pile  referred  to  is  of  a  new  type  (see 
Engineering  News  of  Oct.  8,  1914)  and  these  are  the 
first  of  their  kind  to  be  used.  They  are  16  in.  sq.,  50  ft. 
long  and  weigh  12,300  lb.  each  and  are  made  of  reinforced 
concrete.  Each  pile  has  a  4-in.  pipe  through  its  length 
which  is  reduced  to  2  in.  at  the  bottom.  This  is  tapped 
by  %-}  V2-  and  %"in-  pipes  fitted  with  elbows  turned 
up  on  the  outer  edge  of  the  piling  and  are  spaced  from 
the  bottom  or  point  of  pile,  iy2,  2,  4,  8  and  12  ft.,  thus 
furnishing  five  openings  on  each  side  of  the  pile.  Also  a 
2-in.  pipe  extends  through  the  4-in.  pipe  and  fits  into 
the  reducer  at  the  point,  the  2-in.  pipe  being  fitted  with 
a  brass  nozzle  that  reduces  the  opening  to  iy8  in. 

Water  is  applied  at  the  top  of  the  piling,  through  two 
3i/o-in.  hose,  at  a  pressure  of  100  to  150  lb.  per  sq.in. 
in  the  4-in.  pipe  and  250  to  300  lb.  in  the  2-in.  pipe 
(see  Fig.  11).  The  high  pressure  is  used  at  the  point 
of  the  pile,  through  the  inner  pipe,  to  loosen  and  displace 
sand  in  front  of  the  pile  in  sinking.  The  lower  pressure 
in  the  4-in.  pipe  supplies  the  side  openings  with  enough 
pressure  to  keep  the  sand  loose  and  to  give  it  an  upward 
movement  to  overcome  the  side  friction.  The  pile  sinks 
by  its  own  weight. 

Abutment  Design 

The  east  abutment  consists  of  a  prismatic  pier  resting 
on  50-ft.  Bignell  concrete  piles,  12  of  which  were  sunk 
to  a  depth  of  35  ft.  below  low  water,  supporting  the 
east  end  of  a  25-ft.  slab,  weighing  80  tons.  The  other 
end  of  the  slab  is  supported  by  a  small  cone  block  on 
brackets  attached  to  ends  of  girders.  Two  of  these  slabs 
are  used,  one  at  each  end  of  the  bridge.  They  were  man- 
ufactured at  the  Chicago,  Burlington  &  Quincy  R.R. 
concrete  plant  at  Havelock,  Neb.,  each  slab  being  made 
in  two  parts  measuring  3  ft.  deep,  7  ft.  wide  by  25  ft. 
long  to  facilitate  handling  and  placing. 

The  west  abutment  was  built  the  same  as  the  east  one, 
except  that  it  is  supported  by  twelve  30-ft.  by  14xl4-in. 
solid  concrete  piles. 

Pier  20  is  similar  to  pier  1,  but  the  foundation  piles 
are  white  oak  instead  of  concrete. 

Pier  18,  which  was  the  last  pier  to  be  completed,  pre- 
sented many  difficult  problems,  owing  to  the  nature  of 
obstructions  in  the  river  bed,  through  which  it  was  sunk. 
A  coffer-dam,  19  ft.  square,  was  planned,  but  before  driv- 


ing, a  Davis  calyx  core  drill  was  used  to  drill  holes  18  in. 
apart  to  penetrate  through  the  obstructions  and  on  the 
proposed  line  of  coffer-dam.  Each  hole  was  blasted  with  5 
to  15  lb.  of  60%  dynamite  and  sheetpiling  was  then 
driven  with  but  little  trouble.  By  the  use  of  dynamite, 
divers,  dredge  buckets  and  sand  pumps,  this  coffer-dam 
was  finally  cleaned  and  the  obstructions  removed,  after 
which  it  was  filled  to  the  surface  of  the  water  with  sand 
on  which  forms  were  erected  for  a  concrete  caisson  similar 
to  the  ones  used  at  piers  6  to  16.  Thereafter  work  pro- 
ceeded without  interruption  until  the  pier  was  completed. 

Steel  Erection 

Three  new  spans  were  placed  at  each  end  of  the  new 
bridge,  and  track  laid  and  completed  as  far  as  possible. 
Traffic  was  then  diverted  for  34  hr.  while  the  girder 
spans  from  the  old  bridge  were  shifted  to  the  new  piers. 
This  was  accomplished  by  the  use  of  one  75-ton  derrick 
and  one  100-ton  derrick,  which  picked  each  entire  span 
with  ties  ,and  rails  in  place,  raised  it  7  ft.,  moved  it 
endwise  25  ft.  and  swung  it  to  place  on  the  new  piers, 
14  ft.  out.  These  three  movements  required  20  to  45  min. 
for  each  span.  Thirteen  spans  were  moved  in  this  manner, 
during  the  worst  storm  of  the  winter.  High  wind  and 
heavy  snow  greatly  retarded  this  work.  The  actual  time 
for  changing  the  spans  was  IOV2  hr.  (Fig.  10). 

The  construction  was  all  carried  out  by  the  forces  of 
the  Chicago,  Burlington  &  Quincy  R.R.,  under  the  direc- 
tion of  C.  H.  Cartlidge,  Bridge  Engineer;  C.  B.  Fickes, 
Assistant  Engineer.    The  writer  was  Resident  Engineer. 

H 

©feasaogfaia  Pumping  Plai&t  Hs 

Two  power  plants  and  one  pumping  station  have  been 
built  on  the  Okanogan  Project  of  the  United  States  Rec- 
lamation Service  in  Washington  as  insurance  against  the 
contingency  of  lack  of  water.  About  10,099  acres  of  pri- 
vate and  project  land  here  are  watered  from  Salmon  Creek, 
requiring  an  annual  runoff  of  30,000  acre-ft.  The  creek- 
has  always  maintained  a  runoff  greater  than  this,  except 
for  a  period  of  shortage  between  1908  and  1914.  In  1911 
there  was  an  actual  shortage  for  irrigation.  A  supple- 
mentary water-supply  for  the  project  was  determined 
upon  to  be  secured  by  pumping  from  the  Okanogan  River. 
It  is  expected  that  there  will  be  more  seasons  when  the 
pumps  will  be  idle  than  when  used.  The  cost  of  the  pump- 
ing and  power  plants  when  fully  completed  will  be  about 
$61,000.  If  the  use  of  this  plant  should  save  the  apple 
crop  of  one  season  it  would  pay  for  itself. 

In  the  pumping  station  are  two  units,  each  consisting 
of  a  200-hp.  induction  motor  direct-connected  to  a  two- 
stage  centrifugal  pump  of  6  sec.-ft.  capacity.  The  two 
pumps  are  connected  by  12-in.  pipes  to  a  Y  in  a  30-in. 
line,  225  ft.  long,  and  a  wood-stave  pipe  4,400  ft.  long. 
The  water  is  raised  177.5  ft.  above  low  water. 

To  supply  the  pumping  station  with  current  two  gen- 
erating stations  have  been  built  at  drops  in  the  irrigation- 
canal  system.  At  one  plant  there  is  a  drop  of  105  ft. 
with  a  normal  water  flow  of  27  sec.-ft.,  developing  ap- 
proximately 250  hp.  At  this  plant  the  machinery  com- 
prises a  Francis  turbine  connected  to  a  187-kv.-a.  genera- 
tor. At  the  second  power  station  there  is  a  drop  of  56 
ft.  and  a  flow  of  55  sec.-ft,  developing  about  300  hp.  The 
equipment  is  the  same  as  noted  in  the  first  plant. 
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By  C.  W.  Okey* 


SYNOPSIS — The  costs  of  operation  of  drainage 
pumping  plants  in  southern  Louisiana  are  given 
with  full  data  on  the  equipment  of  each  station 
and  on  the  kind  and  costs  of  fuel  and  labor. 
To  facilitate  the  comparison  of  plants  of  different 
capacities  and  heads  the  unit  used  is  the  cost  of 
lifting  1  acre-ft.  through  1  ft.  height. 


The  data  set  forth  in  this  article  have  been  obtained 
during  the  course  of  investigations  carried  on  by  the 
writer  in  southern  Louisiana  since  June,  1909,  under  the 
auspices  of  Drainage  Investigations,  Office  of  Experi- 
ment Stations,  United  States  Department  of  Agriculture. 
The  work  has  consisted  of  a  general  study  of  the  prob- 
lems involved  in  the  reclamation  of  the  wet  prairie  lands 
of  southern  Louisiana,  particular  attention  having  been 
paid  to  the  subject  of  run-off,  including  its  amount  as 
determined  by  continuous  records  kept,  and  the  cost  of 
its  removal  by  pumping. 

The  equipment  of  each  pumping  plant,  as  well  as  the 
kinds  and  costs  of  fuel  and  labor,  are  shown  in  Table  1. 
Except  for  the  last  three  districts  enumerated,  the  de- 
scriptions apply  to  conditions  obtaining  in  1912,  but  any 
important  changes  since  made  have  been  noted.  Table 
2  shows  the  costs  of  operation,  including  those  of  fuel, 
labor  and  repairs;  it  also  shows  the  conditions  under 
which  the  plants  were  operated.  For  the  purpose  of  com- 
paring the  costs  for  the  various  plants,  a  unit  has  been 
chosen  which  eliminates  any  effect  of  difference  in  the 
amounts  of  water  pumped  and  the  lifts  of  the  pumps; 
this  unit  is  the  cost  of  lifting  1  acre-ft.  of  water  1  ft 
The  performance  of  each  plant  is  expressed  in  the  equiv- 
alent number  of  acre-feet  lifted  1  ft.  It  should  be  noted 
that  the  table  shows  average  effective  lift  rather  than 
the  actual,  the  former  being  the  difference  between  the 
elevation  of  the  water  surface  from  which  the  water  is 
being  pumped  and  that  of  the  water  surface  where  the 
pumps  discharge.  The  cost  of  pumping  is  likewise  ex- 
pressed as  the  cost  of  lifting  1  acre-ft.  one  effective  foot. 

Notes  on  Cost  Tables 

Prior  to  1913  figures  for  the  costs  of  repairs  for  the 
Willswood  and  the  Little  Woods  plants  were  not  avail- 
able, and  it  has  therefore  been  assumed  that  such  costs 
were  15%  of  the  combined  cost  of  labor  and  fuel.  This 
is  an  average  figure  for  the  plants  for  which  the  actual 
costs  of  repairs  are  known.  An  unusually  large  amount 
for  repairs  and  incidentals  is  recorded  against  the  Little 
Woods  plant  for  the  year  1913,  as  this  item  covers  a  thor- 
ough overhauling  of  the  plant;  strictly  speaking,  this 
extra  expense  should  be  charged  to  the  whole  succeeding 
period  of  operation  instead  of  to  the  one  year. 

Prior  to  September,  1913,  the  design  of  the  suction  and 
discharge  piping  at  the  Poydras  plant  was  such  that 
the  resulting  loss  of  head  amounted  to  about  2  5  ft  • 
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with  a  better  design  of  piping  this  loss  was  reduced  to 
about  0.5  ft.,  with  consequent  increase  of  efficiency. 

The  area  drained  on  Unit  No.  1  at  Gueydan  was 
changed  in  July,  1915,  from  6,500  to  7,500  acres  by  the 
addition  of  about  1,000  acres  of  raw  land;  consequently 
the  run-off  from  the  district  as  a  whole  was  a  very  large 
part  of  the  total  rainfall.  Fuel  oil  during  most  of  the 
year  cost  $1.50  per  bbl.  (42  gal.)  by  the  time  it  was  barged 
to  the  plant.  By  means  of  an  oil  meter  a  careful  record 
was  kept  of  the  amount  of  fuel  required  for  each  boiler 
to  bring  the  steam  pressure  up  to  the  point  necessary  to 
operate  the  plant;  this  was  found  to  be  55  gal.  for  each 
time.  Labor  was  estimated  at  $0.50  per  fire-up,  so  that 
the  average  cost  for  each  boiler  of  the  plant  was  $2.50. 

The  Only  Electric  Plant 

On  the  Little  Woods  tract  the  area  was  decreased  about 
10%  at  the  beginning  of  1913,  and  on  the  first  of  May 
it  was  further  reduced  to  2,400  acres.  The  area  drained 
by  the  plant  continued  to  be  2,400  acres  to  the  close  of 
the  year,  except  during  the  month  of  October,  when 
6,858  acres  was  drained.  The  service  of  the  plant  was 
very  intermittent  as  it  was  desired  to  obtain  the  deepest 
drainage  possible.  Consequently  the  reservoir  channels 
were  kept  as  nearly  empty  as  practicable.  From  the  first 
of  the  year  1914  and  until  the  middle  of  May,  this  dis- 
trict was  drained  by  two  plants.  The  old  plant  drained 
an  area  of  2,400  acres  and  the  new  plant  drained  the 
remaining  4,543  acres.  After  the  date  mentioned  the 
entire  area  was  drained  by  the  new  plant.  This  is  the 
only  electrically  driven  plant  on  which  records  were  taken. 
The  motors  are  of  the  fixed-speed  type,  so  that  the  speed 
of  the  pump  remains  constant  whatever  the  lift.  This 
arrangement  gives  the  greatest  capacity  when  the  lift 
is  low,  at  which  time  the  greatest  capacity  is  necessary. 
While  the  capacity  decreases  very  materially  with  the  in- 
creased lift,  the  water  to  be  pumped  also  greatly  decreases. 

The  cost  figures  given  in  the  table  must  be  compared 
with  due  regard  to  conditions  of  operation  and  to  the 
average  lifts  of  the  pumps.  A  comparison  of  the  costs 
of  lifting  1  acre-ft.  of  water  1  ft.  on  the  Little  Woods 
tract  for  the  years  1910  and  1911  will  show  the  increase 
of  cost  that  results  from  very  intermittent  operation.  The 
increase  in  this  case  is  due  largely  to  the  relatively  large 
charge  for  labor  during  1910.  However,  it  will  be  noted 
that  the  fuel  charge  is  greater  for  1910  than  1911. 

The  effect  of  a  change  in  the  average  lift  of  a  pump  is 
shown  in  the  figures  for  nearly  all  the  plants,  but  espe- 
cially in  those  for  Unit  No.  1  Poydras,  No.  2  Des  Alle- 
mands,  and  No.  3  Raceland.  On  some  of  the  other  plants 
where  an  increase  in  lift  has  not  caused  a  decrease  in 
unit  cost  the  cost  of  fuel  has  increased. 

As  all  of  the  Corliss-engine  plants  are  on  large  dis- 
tricts, thus  causing  a  relatively  large  reduction  in  the 
labor  charge  per  unit  of  water  lifted  out  of  the  district, 
it  will  be  of  more  value  to  make  the  comparison  on  cost 
of  fuel  alone.  This  will  largely  eliminate  the  effect  of 
the  size  of  the  district.    With  the  exception  of  the  year 
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1914  the  cost  in  fuel  of  lifting  1  acre-ft.  of  water  1  ft. 
was  much  less  for  the  Corliss-engine  plants  than  for 
those  which  use  slide-valve  engines.  The  cost  is  espe- 
cially low  for  Little  Woods,  because  of  the  low  price  of 
fuel.  The  longer  run  per  fire-up  for  this  plant  gives 
it  further  advantage  in  some  of  the  years.  The  plants 
in  District  No.  1  at  Gueydan  and  Jefferson  Drainage 
District  No.  3  are  similar  in  equipment  except  that  the 
pumps  in  the  former  are  larger.  It  will  be  noted  that 
the  cost  of  fuel  used  per  unit  of  water  lifted  is  less  for 
the  Gueydan  district  than  for  the  other.  The  lifts  and 
the  lengths  of  run  per  fire-up  are  about  the  same,  while 
the  unit  cost  of  fuel  is  lower  for  the  Jefferson  plant. 
The  difference  may  be  due  to  the  faulty  firing  in  the  lat- 
ter, but  it  probably  is  caused  by  the  fact  that  while  the 
engine  at  Gueydan  is  of  about  the  correct  size  for  the 
54-in.  pump,  the  same-sized  engine  connected  to  a  48- 
m.  pump  in  the  Jefferson  Drainage  District  plant  is 
rather  larger  than  necessary  and  is  underloaded. 

Slide- Valve  Engine  Plants 
For  the  slide-valve  plants,  a  comparison  of  the  costs  of 
fuel  for  lifting  1  acre-ft.  of  water  1  ft.  will  show  that 
the  effect  of  the  highest  average  lift  and  the  longest  run 
per  fire-up  for  the  year  1913,  which  occurred  in  the  case 
of  the  Smithport  plant,  has  served  to  make  the  latter 
compare  very  favorably  with  the  other  slide-valve  plants— 
although  it  is  by  far  the  poorest  plant  of  the  five.  On 
the  other  hand,  the  effect  of  the  lowest  lift  and  the 
shortest  run  per  fire-up  for  the  year  1913,  which  occurred 
in  the  Eaceland  plant,  has  served  to  make  it  the  most 
expensive  plant  per  acre-foot  of  water  lifted  one  foot — 
although  the  Eaceland  pump  is  the  equal  of  any  of  the 
other  slide-valve  plants.    It  will  be  noted  that  the  unit 
fuel  costs  for  the  four  slide-valve  plants  from  which  cost 
figures  were  available  showed,  for  1914  as  compared  to 
1913,  some  decrease  in  all  cases  and  a  decided  decrease 
in  two.    In  the  case  of  Willswood  this  decrease  was 
caused  by  a  cheaper  price  on  the  fuel  oil  burned,  and 
in  the  other  three  by  increased  lift  and  greater  care  in 
operation.    Tests  of  the  plants  had  showed  that  they  were 
being  operated  at  an  overload,  and  during  1914  the  en- 
gine speeds  were   considerably   reduced.    At  Poydras 
changes  in  the  piping  to  the  pumps  and  in  the  impellers 
also  aided  in  achieving  more  economical  operation.  It 
will  be  noted  that  the  cost  figures  for  the  plants  at  Poy- 
dras and  Des  Alleniands  are  about  the  same  as  those 
for  the  Corliss-engine  plant  at  Jefferson. 

The  only  plant  operated  by  electricity  shows  a  consid- 
erably higher  cost  for  power  for  lifting  1  acre-ft.  of  water 
I  ft.  than  do  most  of  the  steam  plants.  However,  it 
will  be  noted  that  the  amount  pumped  was  small  and  the 
service  was  very  intermittent.  The  plant  was  started 
about  twice  as  often  as  any  of  the  others  and  the  average 
length  of  run  at  full  capacity  for  each  time  it  was  started 
was  less  than  one-fourth  as  long  as  in  the  case  of  most 
of  the  others.  Of  course  the  loss  due  to  starting  so  often 
was  much  less  relatively  than  with  a  steam  plant. 

The  conditions  of  operation  as  set  forth  in  Table  2  may 
also  need  some  explanation.  Column  17  gives  the  total 
time  in  each  year  that  the  plant  was  operated  at  full  ca- 
pacity, expressed  in  terms  of  full  24-hr.  days.  Where 
the  period  given  in  column  3  is  less  than  a  year,  the 
length  of  time  that  the  plant  actually  operated  during 
the  period  is  so  corrected  as  to  give  the  rate  per  year. 


For  example,  if  the  plant  operated  10  days  in  a  period 
of  6  months,  the  number  that  would  appear  under  column 
17  would  be  20.  The  figures  in  column  18  are  obtained 
by  dividing  the  actual  number  of  hours  during  which  the 
plant  operated  in  the  given  period  by  the  number  of 
times  the  boilers  were  fired.  Where  the  period  given  in 
column  3  is  a  full  year,  the  figures  in  column  18  may  be 
obtained  by  multiplying  those  in  column  17  by  24  and 
dividing  by  the  numbers  given  in  column  16.  If'  the 
period  is  less  than  a  year  the  figures  in  column  17  should 
first  be  corrected  by  column  3  and  notes. 

Conditions  on  some  of  the  districts  during  the  various 
years  are  such  that  the  amounts  and  costs  of  operation 
are  not  typical  and  could  not  safely  be  used  for  drawing 
general  conclusions.    Thus  in  the  case  of  Smithport  the 
amount  pumped  and  the  number  of  24-hr.  days  per  year 
that  the  plant  operated  are  both  increased  by  seepage 
through  the  levees;  this  is  particularly  true  during  1912. 
The  length  of  run  per  fire-up  is  also  increased  by  the 
same  influence  and  under  normal  seepage  conditions 
would  probably  be  about  one-third  less.    The  Willswood 
plant  has  been  in  operation  about  19  years;  the  number 
of  days  per  year  it  operates  (an  average  of  17)  and  the 
average  length  of  run  per  fire-up  (7  hr.)  are  about  what 
would  be  expected  for  lands  that  have  been  reclaimed 
for  a  number  of  years.    The  Poydras,  Gueydan,  Des  Al- 
leniands and  Jefferson  plants  are  all  on  newly  reclaimed 
lands.    Up  to  the  beginning  of  1914  no  very  large  per- 
centages of  the  lands  in  the  respective  districts  were  in 
cultivation,^  and  the  character  of  the  service  and  the 
number  of  days  per  year  that  the  plants  operated  are 
comparable  only  to  the  same  items  in  plants  on  newly 
reclaimed  land.    The  conditions  of  operation  at  the  Lit- 
tle Woods  plant  were  far  from  being  typical  up  to  the 
beginning  of  1914,  as  its  capacity  was  relatively  small 
and  the  water  was  allowed  to  come  to  it  very  slowly  from 
the  portions  of  the  district  not  in  cultivation.  Durin°- 
1914,  since  the  addition  to  the  plant  cajoacity,  the  dis- 
trict could  be  drained  in  about  the  usual  time. 

Some  Typical  Results  Shown 

In  the  year  1914  the  results  from  the  Poydras,  Des  Al- 
leniands, J efferson  and  Eaceland  plants  may  be  said  to  be 
typical.  In  addition,  the  results  from  the  last-named 
district  for  1913  are  also  typical.  An  average  of  the 
records  for  1914  from  each  of  the  districts  and  including 
records  for  1913  from  the  Eaceland  district  shows: 


i^uu-uu,   in   22  59 

Days  per  year  on  which  operation  occurred .!!!!!"!!-!-"  104  00 

Number  of  times  per  year  boilers  were  fired                  '  97'00 

Number  of  24-hr.  days  per  year  at  full  capacity   2110 

Average  number  of  hours  run  at  full  capacity,  per 

fire-up   *.....  5.20 

While  the  rainfall  given  is  slightly  below  normal  for 
this  section  of  the  state,  it  is  believed  that  the  percent- 
age of  rainfall  appearing  in  run-off  in  the  average  given 
will  not  be  far  from  normal.  With  the  mean  annual 
rainfall  of  56  in.  and  the  same  percentage,  the  amount 
to  be  pumped  would  be  25  in.  per  yr.  Therefore  a  plant 
with  a  24-hr.  capacity  of  1.25  in.  in  depth  of  water  over 
the  area  drained  would  have  to  operate  an  average  of 
about  20  days  of  24  hr.  each,  per  year.  Where  such 
factors  as  leaky  levees  enter  in,  the  amount  of  pumping 
would  of  course  be  greatly  increased.  Where  the  capacity 
of  the  plant  is  much  less  than  specified,  the  amount 
pumped  would  be  somewhat  less,  owing  to  evaporation. 
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■  SYNOPSIS— Tunnel  pumped  out,  ivhile  some 
leakage  still  continued,  by  combined  air  lift  and 
pump  work.  Erratic  pressure-gage  readings  in 
the  bulkheaded  heading.  The  jammed  bulkhead 
door  and  the  open  drain-pipe.  Leak  finally 
grouted  through  a  22-jt.  drill  hole  from  the 
Astoria  bulkhead.  Excavating  the  grout  filling 
the  heading — a  volume  twice  that  of  the  cement 
used.  Final  bench  work  and  lining  with  cast-steel 
rings. 

For  pumping  out  the  tunnel  after  the  leak  had  been 
controlled  by  filling  the  entire  heading  with  grout,  the 
following  preparations  were  made :  One  1,000-gal.  and 
one  800-gal.  pump  were  mounted  on  a  steel  pontoon  in 
the  Astoria  shaft.  An  18-in.  ventilating  pipe  and  three 
8-in.  pump  discharge  lines  which  were  already  in  the  shaft 
were  converted  into  air  lifts  by  installing  small  air  lines 
in  them.  The  three  elevators  were  removed  so  that  the 
elevator  framework  could  be  used  to  mount  additional 
pumps. 

On  Nov.  24,  1913,  at  7:50  a.m.,  the  18-in.  and  two 
8-in.  air  lifts  were  turned  on.  They  lowered  the  level 
of  the  water  160  ft.  by  9  p.m.,  removing  1,140,000  gal., 
an  average  of  1,440  gal.  per  min.  The  1,000-gal.  pump 
was  then  cut  in.  As  the  work  progressed  two  pumps 
were  used  from  the  pontoon  assisted  by  the  air  lifts  and 
three  600-gal.  pumps  mounted  on  the  elevator  framing. 
The  discharges  of  the  pumps  were  connected  to  discharge 
lines  already  in  place  in  the  shaft  for  the  original  pump- 
ing plant  by  means  of  8-in.  hose,  and  steam  connections 
were  made  in  the  same  manner.  The  bays  of  the  elevator 
framing  were  25  ft.  apart,  and  after  the  water  was 
pumped  down  low  enough  so  that  the  three  pumps  could 
lie  shifted,  the  pumps  on  the  pontoon  were  used  to  hold 
the  level  of  the  water  while  the  shift  was  being  made. 
Conversely,  the  pumps  on  the  elevator  framing  were  used 
to  hold  the  water  while  the  connections  of  the  pontoon 
pumps  were  being  changed. 

When  pumping  began,  a  gage  on  a  pipe  in  bulkhead 
B  (see  sketch,  Fig.  4,  p.  675,  last  week's  issue)  read 
92  lb.,  the  exact  figured  pressure  for  that  point.  In  the 
early  pumping  this  gage  dropped  slower  than  the  head 
in  the  shaft  by  19  lb.  A  5-in.  pipe  in  bulkhead  B 
was  opened  in  order  to  assist  the  pumping  by  using  the 
Bronx  pumps,  when  the  gage  began  to  rise  rapidly  until 
it  was  24  lb.  higher  than  the  shaft  pressure,  indicating 
that  the  How  was  opening  up  connection  with  the  river 
pressure.  The  pipe  was  closed,  and  the  gage  jumped 
to  58  lb.  higher  than  the  shaft  pressure. 

At  10  a.m.,  Nov.  25,  the  18-in.  air  lift  was  shut  down, 
having  operated  until  the  water  was  200  ft.  below  the 
top  of  shaft,  which  was  an  unusual  performance,  as  the 
air  pipe  only  extended  down  a  distance  of  256  ft.  About 
2  p.m.  the  amount  of  water  coming  into  the  shaft  ap- 
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peared  suddenly  to  increase,  as  if  some  stoppage  had 
given  way  in  the  heading. 

On  Nov.  26,  as  the  gage  at  bulkhead  B  had  been  con- 
tinually dropping  and  had  apparently  lost  its  connec- 
tion with  the  river  pressure,  the  5-in.  pipe  was  again 
opened  and  the  Bronx  pumps  operated,  when  the  gage 
instantly  dropped  13  lb.  more. 

As  the  Astoria  heading  was  about  20  ft.  higher  than 
the  Astoria  portal,  it  was  feared  that  a  vacuum  would 
form  in  the  heading  and  cause  a  rush  of  water  that 
would  swamp  the  pumps.  In  looking  for  a  means  of 
forcing  air  into  the  heading  a  2-in.  pipe  in  bulkhead  B 
was  cleared;  and  instantly  the  gage,  which  was  on  an- 
other pipe  on  the  opposite  half  of  the  bulkhead,  dropped 
another  15  lb.  to  the  shaft  pressure  and  then  3  lb.  more. 

The  gage  fluctuated  back  and  forth — first  higher,  then 
lower  than  the  shaft  pressure- — in  a  very  extraordinary 
manner.  On  Nov.  28  when  it  should  have  read  zero 
it  read  7  lb.  and  continued  to  do  so  to  the  end  of  the 
pumping.  When  the  water  reached  an  elevation  about 
14  ft.  above  the  bottom  of  tunnel  at  the  portal,  the  sub- 
merged pumps  were  cut  in.  Approximately  24,000,000 
gal.  of  water  was  pumped. 

Vacuum  in  Heading  Holds  Back  Water 

The  attempt  to  force  air  into  the  heading  from  the 
Bronx  end  had  failed.  At  3  :  30  p.m.,  Nov.  28,  it  became 
evident  that  a  vacuum  was  forming  in  the  heading,  as  the 
water  level  had  reached  a  point  at  that  time  which  it 
should  not  have  reached  until  midnight.  It  was  calcu- 
lated that  1,000,000  gal.  was  held  back  in  the  tunnel  above 
the  elevation  of  the  water  in  the  shaft. 

An  attempt  to  force  air  through  an  air  line  which 
was  known  to  extend  well  into  the  tunnel  finally  suc- 
ceeded, most  fortunately,  when  the  air  pressure  reached 
165  lb.,  evidently  blowing  out  some  stoppage,  as  the  air 
then  went  in  at  35  lb.  Air  was  then  kept  constantly 
on  this  line,  and  lowering  of  the  water  proceeded. 

The  last  of  the  8-in.  air  lifts  was  shut  down  at  11 :  30 
a.m.,  Nov.  29,  having  worked  continuously  from  7 :  50 
a.m.,  Nov.  24.  The  water  was  234  ft.  below  the  top  of 
shaft,  and  the  end  of  the  air  pipe  had  only  13  ft.  sub- 
mergence, an  unusual  performance  for  an  air  lift. 

Entering  the  Tunnel  for  Inspection 

At  5  a.m.,  Nov.  30,  when  the  water  reached  a  point 
4  ft.  above  the  crown  of  the  arch  at  the  portal,  the  air 
which  had  been  forced  into  the  heading  began  to  break 
into  the  atmosphere,  bubbling  up  through  the  water 
violently.  The  pumps  were  slowed  down  and  the  es- 
cape of  the  air  lowered  the  water  to  the  level  of  the 
portal.  The  full  100  lb.  of  air  was  then  blown  into  the 
tunnel  to  ventilate  it.  At  7 :  30  p.m.  the  water  reached 
a  level  of  4.5  ft.  below  the  crown  of  arch  at  the  portal, 
which  meant  that  it  was  13.5  ft.  deep  at  the  portal, 
diminishing  to  nothing  at  a  point  2,600  ft.  from  the  por- 
tal, or  900  ft.  from  bulkhead  A.  As  it  was  most  impor- 
tant to  know  the  actual  conditions  in  the  heading,  the 
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Engineers'  Agent  and  Resident  Engineer  manned  two 
rowboats  and  with  safety  electric  lamps  proceeded  to  the 
heading,  the  pumps  holding  the  level  of  the  water.  Heavy 
timber  jams  were  encountered  and  had  to  be  cleared  away 
as  the  boats  proceeded.  On  reaching  the  face  of  bulk- 
head A,  it  was  found  that,  while  the  safety  door  had 
been  dropped  as  reported,  it  had  jammed  on  something 
(afterward  found  to  be  a  small  piece  of  wood)  and  had 
not  closed  tight.  This,  together  with  the  8-in.  drain  pipe, 
was  responsible  for  flooding  the  Astoria  end  of  the  tunnel. 
Also,  when  the  heading  was  pumped  full  of  cement 
grout,  the  partly  open  door  allowed  the  grout  to  run  out 
into  the  main  tunnel  for  a  distance  of  500  ft.  A  dam 
that  had  been  built  to  hold  drainage  water  while  con- 
creting the  invert,  stopped  the  flow  of  the  grout  along  the 
tunnel  invert  so  that  the  latter  gradually  formed  a  bank 
against  the  door  and  finally  sealed  it  off.  This  bank 
was  from  12  ft.  deep  at  the  bulkhead  to  1  ft.  deep  500 
ft.  distant,  and  varied  from  fairly  well-set  cement  at 
the  doorway  to  white  mud  farther  away,  through  which 
one  had  to  wade. 

The  inspection  showed  that  the  only  leaks  into  the 
tunnel  were  through  a  3-in.  cable  pipe  (see  Fig.  9)  and 
through  one  of  the  8-in.  drain  pipes  (whose  valve  had 
not  been  closed,  as  already  noted),  amounting  in  all  to 
less  than  1,000  gal.  per  min.,  with  practically  no  pressure. 
Through  the  open  drain  pipe  and  an  18-in.  pipe  that 
led  away  its  discharge  to  a  point  1,000  ft.  distant  there 
had  run  into  the  tunnel  about  500  cu.yd.  of  green  sand, 
coal  and  refuse.  This  was  entirely  separate  from  the 
grout.  The  party  reached  the  shaft  again  at  9  p.m.  The 
unwatering  of  the  tunnel  was  completed  at  4  p.m.,  Dec.  1. 

On  Dec.  3  a  trench  was  excavated  in  the  grout  bank 
to  get  access  to,  and  control  of,  the  valves  on  the  bulk- 


head drains,  from  one  or  more  of  which  water  was  flow- 
ing. Two  of  the  pipes  were  found  closed,  but  the 
third  pipe  was  open  and  running  a  part  stream. 
As  soon  as  the  valve  was  moved,  water  broke  out  in  large 
volume.  The  valve  evidently  had  choked  with  rubbish 
from  the  leak  and,  fortunately,  had  remained  so  during 
the  unwatering  of  the  tunnel  and  the  subsequent  period. 
It  was  most  fortunate  that  the  partial  stoppage  of  this 
pipe  did  not  give  way  while  the  inspection  party  was  in 
the  heading  on  the  night  of  Nov.  30.  The  condition  of 
this  pipe  accounted  1'or  some  of  the  peculiar  and  sudden 
changes  in  pressures  and  conditions  which  had  occurred 
during  pumping. 

The  large  flow  caused  by  disturbing  the  valve  reduced 
the  pressure  at  the  gage  in  bulkhead  I!  from  32  to  17  lb., 
showing  direct  connection  between  the  two  and  showing 
also  that  the  source  of  the  leak  had  not  been  completely 
shut  off  from  the  river.  The  valve  was  then  regulated 
so  as  not  to  disturb  the  pressure  between  bulkheads. 

In  the  meantime  work  had  been  started  on  an  addi- 
tional safety  bulkhead  reinforced  with  rails,  60  ft.  back 
of  bulkhead  A,  for  additional  protection  of  shaft  and  tun- 
nel. The  pumping  plant  at  the  Astoria  shaft  was  in- 
creased to  a  capacity  of  9,800  gal.  per  min.,  which  was 
greater  than  the  boiler  capacity.  \ 

Final  Grouting  of  the  Leak 

On  Dec.  16  drilling  of  test  holes  and  core  borings  into 
the  side  of  the  tunnel  just  outside  bulkhead  A  was  be- 
gun, in  an  attempt  to  locate  the  water-bearing  seam  and 
grout  it  to  shut  off  the  remaining  connection  with  the 
river.  The  test  holes  were  calculated  to  be  only  about 
20  ft.  from  the  seam  and  were  carefully  directed  to  in- 
tersect the  line  of  the  seam  as  plotted  from  the  data 


FIG.  8.    PUMPING  OUT  THE  ASTORIA  SHAFT,  NOV.  24,  1913 
Three  air  lifts  in  operation.    Pumps  on  pontoon  started  a  few  hours  later 
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FIG.  9.   BULKHEAD  AND  GROUT  BANK 
Dec.  1,  1913.    Showing  grout  bank  which  piled  up  against  bulkhead  door  and  finally  stopped  flow  of  water     Door  had 
jammed  on  stick  of  wood,  allowing  water  and  grout  to  come  through.    Dram  pipes  are  3  to  4  ft.  below  door 


available.  The  core  borings  were  aimed  to  reach  the  seam 
at  a  point  further  in,  nearer  the  original  water  hole. 
About  17  test  holes  and  10  diamond-drill  core  borings 
were  drilled  into  the  side  of  the  tunnel  and  through  the 
bulkhead  A  into  the  bench  near  the  water  hole. 

One  of  these  test  holes,  about  22  ft.  long,  on  Dec.  17 
struck  decomposed  rock  (green  sand)  and  water  under 
the  full  pressure.  It  was  grouted  with  3,351  bags  of 
cement  under  high  pressure.  Conditions  were  noted  by 
means  of  pressure  gages  on  bulkheads  A  and  B,  and  by 
permitting  pipes  in  bulkhead  B  to  remain  open.  Grout 
appeared  at  once  at  bulkhead  B,  showing  that  the  grout 
hole  was  connected  to  the  original  leak  and  that  the 
latter  was  still  open  into  the  heading.  This  grouting 
was  effective  in  stopping  the  flow. 

While  the  grout  was  being  given  time  to  set,  a  thor- 
ough exploration  of  the  bench  and  heading  was  made 
through  bulkhead  A  by  means  of  core  borings,  but  no 
further  water  was  encountered.  This  work  was  com- 
pleted on  Jan.  1,  1911,  three  months  after  the  flood  of 
Oct.  5. 

Excavation  of  Grout  from  Heading 

On  Jan.  5  excavation  of  the  grout  from  the  heading 
between  bulkheads  A  and  B  was  begun  (see  Fig.  7,  p.  677, 
last  week's  issue).  The  bulkhead  door  was  found  jammed 
open  by  a  stick  of  wood  4  in.  by  1  in.  The  door  was  opened 
on  Jan.  7.  A  drift  through  the  grout  was  completed  up 
to  the  door  in  bulkhead  B  and  the  door  opened  on  Jan. 
13.  The  entire  space  between  bulkhead  A  and  bulkhead 
G  was  filled  with  grout  except  for  some  sand  at  the  bot- 
tom ;  and  the  space  between  bulkhead  G  and  bulkhead  B 
was  filled  with  grout  to  within  2  ft.  of  the  top.  This 
grout  was  highly  stratified,  some  of  it  being  set  fairly 
hard,  while  next  to  it  would  be  a  layer  of  grout  of  tho 
consistency  of  chalk. 

A  most  peculiar  fact  was  that,  while  the  total  amount 
of  cement  used  in  grouting  from  both  ends  was  only 
about  600  cu.yd.,  nevertheless  1,200  cu.yd.  of  solid  grout 
was  removed  from  the  tunnel  and  the  space  between  bulk- 


heads, not  to  mention  the  quantity  that  evidently  must 
have  remained  in  the  seams  and  stopped  the  flow  of  water. 

This  more  than  doubling  in  volume  of  the  grout  can 
only  be  explained  on  the  assumption  that  cement  in  the 
form  of  grout  does  not  maintain  constant  volume.  The 
fact  that  the  discharge  of  sand  and  debris  from  the  leak 
was  mos  tly  carried  1,000  ft.  away  and  kept  entirely  dis- 
tinct and  separate  from  the  white  material,  and,  further, 
that  this  discharge  had  no  white  material  in  it  what- 
ever, makes  it  improbable,  in  the  writer's  opinion,  that 
the  increased  volume  was  due  to  a  mixture  of  grout  and 
dolomitic  sand  from  the  leak.  The  discharged  material 
was  all  very  dark  in  color,  and  the  sand  from  seams  had 
always  been  dark  except  in  a  very  few  instances  when 
material  similar  to  beach  sand  had  come  in. 

Most  of  the  grout  was  poorly  set  and  was  in  fact  largely 
removed  with  picks.  The  diamond  bit  was  found  em- 
bedded in  a  block  of  grout  that  in  turn  was  buried  under 
4  ft.  of  green  sand  and  debris,  being  completely  separ- 
ated from  the  main  mass  of  grout.  The  removal  of  the 
grout  was  completed  on  Jan.  14. 

The  top  of  the  remaining  bench  between  bulkheads  A 
and  C  was  trimmed  off  2  ft.  below  springing  line  and 
a  concrete  arch  invert  built  over  the  entire  top  of  the 
bench,  bonded  underneath  the  concrete  arch  lining.  The 
purpose  was  to  explore  with  test  holes  the  entire  bench 
and  grout  any  water  seams  through  the  invert  arch  before 
excavating.    This  invert  was  completed  Jan.  20. 

Bench  Excavation  Resumed  Under  Protection  of 
Temporary  Invert 

On  Jan.  22  the  excavation  of  the  23.5  ft.  of  bench 
between  bulkheads  C  and  B  was  resumed  very  slowly, 
preceded  by  many  test  holes.  The  drilling  of  test  holes 
systematically  located  was  also  begun  through  the  invert 
on  top  of  the  bench  between  bulkheads  A  and  G.  On  J  an. 
27  water  and  green  sand  under  pressure  was  encountered 
in  some  of  these  test  holes  just  south  of  bulkhead  G  and 
grouted.  On  Jan.  31  very  bad  ground  was  exposed  in 
the  west  side  of  the  excavation  between  bulkheads  C  and 


October  14,  1915 


ENGINEERING  NEWS 


730 


B,  and  at  3  a.m.,  Feb.  1,  water  broke  out  and  flooded  this 
section  to  springing  line  but  developed  no  pressure.  The 
section  was  lined  with  thick  concrete  walls,  draining  the 
water  through  pipes  that  were  later  grouted. 

After  the  top  of  the  bench  between  bulkheads  A  and 
0  had  been  thoroughly  explored  with  test  holes  drilled 
through  the  temporary  invert,  three  test-hole  pits  were 
excavated  across  the  bench  and  concreted,  in  order  to 
allow  still  deeper  exploration  with  test  holes  from  these 
pits.  In  all,  284  test  holes  were  drilled  in  the  bench 
between  bulkheads  A  and  C. 

On  Feb.  16  excavation  of  the  bench  in  the  danger  sec- 
tion just  north  of  the  Astoria  bulkhead  A  was  resumed, 
and  advanced  very  carefully  and  with  as  little  blasting  as 
possible.  As  soon  as  each  section  of  about  20  ft.  was 
excavated,  it  was  immediately  lined  with  concrete  before 
proceeding  farther.  The  rock  of  this  entire  section  was 
very  much  disintegrated,  wet  and  full  of  seams. 

Seam  That  Caused  the  Flood  Laid  Bare 

On  March  2-4,  1914,  the  second  section,  17  to  46  ft. 
north  of  bulkhead  A,  was  excavated.  The  rock  was  very 
bad.  The  excavation  on  its  westerly  side  exposed  what 
was  undoubtedly  the  seam  that  caused  the  flood  of  Oct. 
5,  1913. 

This  seam  was  from  a  few  inches  to  2y2  ft.  wide,  as 
exposed.  Portions  of  it  were  filled  with  refuse  exactly 
like  what  came  in  during  the  flood,  other  portions  were 
filled  with  grout,  and  still  others  with  a  combination 
of  grout  and  refuse.  The  west  side  of  the  excavation 
was  very  bad  disintegrated  rock  and  seams  of  sand  and 
grout.  At  one  point  there  was  a  synclinal  fold  which 
changed  the  stratification  from  25°  with  the  horizontal 
abruptly  to  the  vertical.  One  seam  was  grouted  solid 
6  in.  thick.  Several  flows  of  water  occurred,  during  one 
of  which  a  seam  was  exposed  for  an  area  of  7x9  ft.  (ap- 
parently a  vertical  section)  and  a  water  hole  washed  out 
3y2  ft.  square.  They  were  stopped  by  grouting  through 
pipes  and  drill  holes  without  unusual  difficulties. 


Excavation  of  the  bench  was  completed  on  March  19. 
except  for  a  small  portion  underneath'  bulkhead  A. 
which  could  not  be  removed  until  June  16,  1914. 

Cast-Steel  Lining  in  Trouble  Zone 

It  was  decided  to  line  400  ft.  of  the  tunnel  through 
the  trouble  zone  with  cast-steel  rings.  Work  was  be- 
gun on  this  Apr.  17,  1914,  and  completed  Nov.  2!). 
During  the  placing  of  steel  rings  the  tunnel  and  shafts 
at  each  end  were  always  kept  protected  by  safety  bulk- 
heads, three  additional  ones  being  constructed  for  this 
purpose.  No  further  flows  of  water  occurred,  however. 
The  removal  of  these  bulkheads  was  completed  Nov.  24, 
1914. 

In  the  meantime  the  lining  of  the  rest  of  the  tunnel 
with  concrete  was  going  forward.  The  concrete  lining 
(including  the  concrete  inner  lining  of  the  steel  rings) 
was  completed  Jan.  10,  1915.  The  first  piece  of  the 
72-in.  gas  mains  was  lowered  and  placed  in  position  Jan. 
23,  1915.  The  work  of  installing  the  two  mains  is  now 
nearing  completion. 

Quantities  of  Materials;  Accidents 

Eight  safety  bulkheads  across  the  full-section  tunnel 
and  three  across  the  heading  were  constructed  to  pro- 
tect the  tunnel  from  floods.  In  addition  35  temporary 
bulkheads  had  been  built  over  portions  of  the  heading 
or  bench  to  confine  water  for  grouting. 

The  construction  of  the  tunnel  involved  about  100,000 
eu.yd.  of  excavation,  including  surface  and  miscellaneous, 
of  which  about  90,000  cu.yd.  was  rock.  Of  this  39,500 
cu.yd.  rock  was  crushed  on  the  job,  and  largely  used  in  the 
concrete  lining.  Concrete  placed  amounted  to  36,000 
cu.yd.,  of  which  32,000  was  for  permanent  lining.  The 
lining  required  200,000  bags  of  cement;  foundations, 
bulkheads,  etc.,  27,000  bags;  for  grouting  118,000  bags 
was  used;  making  a  total  of  345,000  bags. 

Test-hole  drilling  to  explore  for  water  included  3,318 
holes  of  a  totaMength  of  43,300  ft.;  they  were  grouted 


FIG.  10.   temporary  concrete  invert  on  top  of  bench  between  bulkheads  a  and  c 

Jan.  22,  1914.    Constructed  for  protection  in  exploration  of  bench  for  water  before  removal 
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with  26,700  bags  of  cement.  Further,  17  diamond-drill 
holes  totaling  1,500  ft.  were  drilled,  consuming  1,800 
bags  of  cement  in  grouting  them.  For  grouting  shaft 
and  tunnel  lining,  both  concrete  and  metal,  63,000  bags 
of  cement  was  used.  Grouting  behind  bulkheads  con- 
sumed 26,500  bags. 

For  blasting,  195,000  lb.  of  dynamite  was  used,  with 
a  record  of  only  one  accident  from  its  use,  resulting  in 
only  one  death.  The  coal  consumption  was  62,000  long 
tons  (up  to  Jan.  1,  1915).  About  226,000,000  cu.ft. 
of  water  was  pumped  out  of  the  tunnel,  representing  a 
consumption  of  approximately  628,000  hp.-hr.  for  pump- 
ing alone. 

Notwithstanding  the  extremely  hazardous  nature  of 
the  work,  extending  over  a  period  of  4l/2  yr.,  only  six 
fatal  accidents  occurred,  of  which  only  one  was  due  to 
dynamite  and  none  to  the  dangerous  conditions  due  to 
Hoods.  This  is  perhaps  a  unique  record  for  construction 
work  of  a  similar  nature,  and  is  due  to  the  unusual  pre- 
cautions taken  for  safety. 

Inception  of  Project  and  Organization 

The  credit  for  the  inception  and  carrying  out  of  the 
project  of  providing  for  the  ultimate  removal  at  a  future 
date  of  all  the  gas  plants  from  Manhattan  to  a  great 
central  plant  on  Long  Island  (the  Astoria  plant)  and  the 
conveying  of  gas  from  this  plant  to  Manhattan  and 
Bronx  by  means  of  tunnels  is  entirely  due  to  William 
H.  Bradley,  Chief  Engineer  of  the  Consolidated  Gas  Co., 
who  originally  conceived  this  plan  nearly  30  years  ago 
and,  with  the  completion  of  the  tunnel  described  in  this 
article,  now  sees  it  finally  certain  of  being  carried  to 
completion. 

The  entire  work  of  engineering,  organization  and  con- 
struction was  carried  on  by  the  Consolidated  Gas  Co., 
of  New  York,  through  its  subsidiary,  the  Astoria  Light, 
Heat  and  Power  Co.,  under  the  direction  of  William  H. 
Bradley,  Chief  Engineer ;  W.  Cullen  Morris,  Engineer  of 
Construction ;  and  Harold  Carpenter,  Resident  Engineer ; 
by  Jacobs  &  Davies  Inc.,  as  Tunnel  Engineers,  who  en- 
gineered the  Pennsylvania  Railroad  Hudson  River  tun- 
nels, the  Hudson  &  Manhattan  Ry.  tunnels  and  other 
similar  work  in  other  parts  of  the  world.  Vivian  Mes- 
siter,  Engineer's  Agent,  was  in  charge  of  the  Astoria 
tunnel  construction  work  for  Jacobs  &  Davies. 
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FIG.  1.    CROSS-SECTION  OF  STONE -FILLED  TIMBER-CRIB 
BREAKWATER   AT  CHICAGO 


The  establishment  of  a  lake-front  harbor  at  Chicago 
and  the  construction  of  the  municipal  pier,  described 
in  Engineering  News  of  July  29,  1915,  necessitate  the  pro- 
vision of  breakwaters  to  form  an  inclosed  area  and  afford 
protection  for  vessels  approaching  or  moored  at  the  pier. 
The  present  breakwater  is  a  stone-filled  crib  structure 
about  5,500  ft.  long,  extending  northwest  from  its  outer 
end  toward  the  shore.  The  new  work  provides  for 
(dosing  the  gap  at  the  north  end  and  extending  the  break- 
water from  the  south  end.  The  work  is  under  the  direc- 
tion of  Lieut.-Col.  W.  V.  Judson,  United  States  Corps  of 
Engineers,  Chicago.  G.  A.  M.  Liljencranz  is  United 
States  Assistant  Engineer  at  Chicago. 

Timber-Crib  Breakwater 
The  extension  to  close  the  gap  between  the  present 
breakwater  and  the  shore  will  consist  of  2,250  ft.  of  stone- 
filled  crib  running  due  west,  leaving  a  400-ft.  opening 
for  ships  between  the  old  and  the  new  work  and  extending 
to  within  540  ft.  of  the  shore.  At  present  only  the  outer 
1,500  ft.  of  this  is  to  be  built.  The  depth  of  water  is 
from  19  to  24  ft.,  and  the  lake  bottom  is  of  clay  covered 
by  from  12  to  24  in.  of  sand. 

The  construction  is  shown  clearly  in  Fig.  1.  The  cribs 
will  be  30  ft.  wide  and  100  ft.  long.  The  five  cribs  at 
each  end  will  be  18i/2  ft.  high  on  the  lake  side,  and  the 
others  16%  ft.  high.  They  will  be  built  mainly  of  12x12- 
in.  fir  timbers,  drift-bolted  together  and  having  the  ends 
of  the  transverse  ties  dovetailed  into  the  wall  timbers.  The 
bottom  of  each  wall  is  a  12xl8-in.  footing  timber  backed 
by  another  12x12  in.  The  cross-walls  are  about  8  ft. 
apart.  At  the  corners  of  alternate  cross-walls  are  posts, 
secured  by  scow  bolts.  The  outer  or  lake  side  will  have  a 
sheathing  of  3-in.  white  oak  or  maple  plank  placed  verti- 
cally and  secured  by  lagscrews.  The  top  will  have  a  deck 
of  6xl2-in.  planks  2  iri.  apart.  The  corners  of  the  end 
cribs  will  be  sheathed  with  steel  plate. 

A  foundation  of  rubble  stone  will  be  laid  in  advance, 
at  least  two  weeks  before  the  crib  is  placed  upon  it.  This 
will  have  a  top  width  of  44  ft.  with  slopes  of  1  on  iy2, 
forming  berms  of  8  and  6  ft.  on  the  lake  and  harbor 
sides  of  the  crib.  This  foundation  will  be  leveled  before 
sinking  a  crib,  so  as  to  insure  a  continuous  bearing  for 
the  longitudinal  footing  timbers.  As  soon  as  the  crib  is  in 
place,  it  will  be  filled  with  stone  to  the 
top  of  the  upper  cross-ties,  and  rip- 
rap stone  will  be  deposited  along  both 
sides  to  a  height  of  8  ft.,  with  slopes 
of  1  on  iy2.  The  superstructure  or 
deck  will  be  continuous  over  the  cribs, 
and  it  will  be  filled  with  stone.  The 
foundation  will  be  of  stones  weigh- 
ing from  50  to  200  lb.  each,  with 
not  less  than  10%  weighing  under  10 
lb.  For  the  upper  2  ft.  of  its  thick- 
ness, however,  the  stones  will  weigh 
from  10  to  100  lb.,  to  facilitate  leveling 
the  surface  for  the  cribs.  The  filling 
will  be  of  3-  to  120-lb.  stones  for  the 
first  five  courses  of  the  crib,  and  then 
stones  weighing  not  less  than  40  lb. 
each  will  be  used.  The  riprap  stones 
must  weigh  at  least  200  lb.  for  the  har- 
bor side  and  1,000  lb.  for  the  lake  side. 
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The  east  end  of  the  breakwater,  at  the  400-ft.  channel 
opening,  will  be  protected  by  two  clusters  of  19  white-oak 
piles,  wrapped  with  1%-in.  wire  cable.  The  piles  will  be 
about  6  ft.  above  the  water,  with  bark  removed  to  1  ft.  be- 
low the  water.  The  tops  will  be  rounded  off  and  given 
three  coats  of  hot  carbolineum  avenarius  for  2  ft.  from  the 
top.  These  pile  clusters  will  be  surrounded  by  riprap 
of  1,000-lb.  stones. 

Rubble-Mound  Breakwater 

From  the  outer  or  southeast  end  of  the  present  break- 
water an  extension  will  run  due  south  for  about  7,000  ft., 
with  a  400-ft.  opening  opposite  the  mouth  of  the  Chicago 
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FIG.  2.     CROSS-SECTION  OF  STONE  RUBBLE-MOUND 
BREAKWATER  AT  CHICAGO 

River.  The  present  work,  however,  is  for  the  first  2,270 
ft.  to  this  opening.  The  depth  of  water  is  from  27  to 
31  ft. 

This  breakwater  will  have  no  cribs,  but  will  be  a  mound 
of  rubble  stone  approximately  125  ft.  wide  on  the  base, 
with  side  slopes  of  1  on  iy2  and  a  top  radius  of  40  ft., 
the  crown  being  7  ft.  above  the  water.  The  cross-section 
is  shown  in  Fig.  2. 

The  lower  part  of  the  core  or  central  mass,  extending 
to  within  1 1  ft.  of  the  water,  will  consist  of  quarry  chips 
or  waste,  or  quarry-run  stone,  with  not  more  than  5% 
(in  volume)  of  stone  dust  in  any  one  load.  The  upper 
part  of  the  core  will  consist  of  stones  averaging  2  tons 
each  and  weighing  not  less  than  500  lb.,  except  for  a  lim- 
ited amount  of  smaller  stone  to  block  and  level  the  cover- 
ing or  outer  course. 

The  sides  of  the  core  will  be  covered  to  a  thickness  of 
10  ft.  with  stones  weighing  not  less  than  3  tons.  This 
covering  will  extend  to  within  27  ft.  of  the  water  surface. 
The  covering  of  the  crown  of  the  breakwater  will  be  5 
ft.  thick  and  composed  of  stones  weighing  not  less  than  7 
tons  each. 

The  stone  for  the  two  portions  of  the  core  (A  and  C, 
Fig.  2)  may  be  placed  by  dropping  or  dumping  it  into  the 
water,  but  the  use  of  dump  scows  will  be  permitted  only 
for  the  lower  portion  A,  which  includes  the  smallest  cla-s 
of  material  used  on  the  work.  The  stones  for  the  covering 
of  the  sides  B  and  crown  D  must  be  set  in  place  before 
being  released.  The  former  B  must  be  placed  before  the 
upper  part  of  the  core  C  is  deposited.  The  latter  I) 
must  be  placed  as  the  core  C  is  built  up.  All  covering 
stones  must  be  well  supported  on  the  underlying  stones', 
the  interstices  being  kept  at  a  minimum  for  this  class  of 
work. 

The  amount  of  stone  required  per  1,000  ft.  of  break- 
water in  29  ft.  of  water  is  estimated  as  follows :  Lower 
core,  A..  65,730  tons;  side  covering,  B,  42,190;  upper  core, 
C,  24,810;  crown  covering,  14,460— total,  147,190  tons, 
This  is  based  on  an  assumed  average  weight  of  96  lb.  per 
cu.ft.  of  stone  and  voids,  with  an  allowance  of  10  per 
cent,  added  for  settlement  and  for  stone  outside  of  the 
normal  section. 


Voluaiznt©©^  Engineer  Officers 

Engineers  who  have  been  impressed  with  the  "pre- 
paredness" arguments  now  being  advanced  so  earnestly 
by  those  who  think  this  country  ought  to  be  ready  for 
war  any  moment  will  be  interested  in  the  recently  amend- 
ed requirements  which  must  be  complied  with  by  candi- 
dates for  commissions  as  officers  of  volunteer  engineers. 
This  amendment  was  issued  by  the  War  Department  on 
Aug.  25,  1915,  as  General  Orders  No.  50. 

After  referring  to  the  necessity  for  passing  physical 
and  moral  examinations,  and  answering  general  questions 
as  to  experience,  submitting  documents  in  evidence  be- 
fore boards  of  officers  of  the  Corps  of  Engineers  and  of 
the  Medical  Corps,  United  States  Army,  the  order  pro- 
ceeds to  give  the  .qualifications  for  the  grades  of  lieutenant 
and  of  captain.    These  are  as  follows : 

3.  Lieutenant— (a)  The  candidate  must  be  an  engineer  in 
the  active  practice  of  his  profession  or  in  some  business 
immediately  connected  with  or  concerned  in  engineering 
matters. 

(b)  He  must  either  hold  the  grade  of  junior  engineer 
civil,  electrical  or  mechanical,  or  higher  grade  in  the  civil' 
service,  or  he  must  be  a  graduate  from  an  approved  engineer- 
ing college,  or  belong  to  one  of  the  following  national 
engineering  societies  in  a  grade  not  lower  than  that  shown 
opposite  to  each:  The  American  Society  of  Civil  Engineers 
— junior  member;  the  American  Institute  of  Mining  Engi- 
neers—member; the  American  Society  of  Mechanical  Engineers 

— junior;   the  American   Institute  of  Electrical  Engineers  

associate.  Or  he  must  be  or  have  been  a  noncommissioned 
officer  of  the  grade  of  sergeant  or  above  from  one  of  the 
regular  battalions  of  engineers. 

4.  Captain — (a)  Same  as  3  (a). 

(b)  He  must  either  hold  the  grade  of  assistant  engineer 
in  the  Engineer  Department  at  Large  or  a  corresponding 
engineer  grade  in  the  civil  service  in  another  department  of 
the  Government  service,  or  be  an  associate  member,  or 
member  of  one  of  the  national  engineering  societies  enumer- 
ated under  3  (b),  or  have  held  a  commission  in  the  Corps 
of  Engineers  of  the  regular  army. 

(c)  Sufficient  knowledge  of  Field  Service  Regulations, 
Army  Regulations  and  Tables  of  Organization  to  understand 
the  type  of  information  of  which  these  regulations  are  the 
source. 

5.  Field  Officer— (a)  Same  as  3  (a). 

(b)  He  must  either  hold  the  grade  of  assistant  engineer 
in  the  Engineer  *  Department  at  Large  or  a  corresponding 
engineer  grade  under  the  civil  service  in  another  department 
of  the  Government  service,  or  be  a  member  of  one  of  the 
first  three  national  engineering  societies  enumerated  in  3  (b), 
or  be  a  fellow  of  the  American  Institute  of  Electrical  Engi- 
neers, or  have  held  a  commission  in  the  Corps  of  Engineers 
of  the  regular  army  not  more  than  two  grades  below  that 
for  which  he  desires  to  be  listed. 

(c)  In  addition  to  fulfilling  the  qualifications  given  in  5 
(a)  and  (b),  the  candidate  will  be  required  to  pass  the 
examination  prescribed  herein  for  a  field  officer  of  infantry 
and  an  examination  on  the  duties  of  engineer  officers  and 
troops  in  war,  what  they  are  and  how  they  are  performed. 

Equal  weights  will  be  given  to  each  of  these  examinations. 


A  Train-Ferry  Steamer  designed  to  break  its  way  through 
heavy  ice  has  been  built  for  the  Canadian  government,  to 
maintain  communication  across  Northumberland  Strait,  be- 
tween the  mainland  and  Prince  Edward  Island.  The  distance 
is  about  10  mi.  The  steamer  is  285  ft.  long  and  52  ft. 
beam,  and  has'  a  loaded  draft  of  IS  ft.  The  sides  are  inclined 
at  the  water  line,  so  that  any  pressure  from  the  ice  will  tend 
to  lift  instead  of  to  crush  the  hull.  There  are  two  tracks, 
and  the  stern  of  the  ship  is  open  to  enable  cars  to  be  run 
in  and  out  at  the  dock.  For  propulsion  there  are  twin  screws 
with  triple-expansion  engines  aggregating  5,000  hp.  A  third 
screw  under  the  overhanging  bow  is  driven  by  a  similar 
engine  of  2,000  hp.;  this  serves  to  break  up  the  ice  by  disturb- 
ing the  water  beneath  it,  and  serves  also  to  clear  the  ferry 
slip  of  ice.  The  six  Scotch  boilers  are  arranged  beneath  the 
train  deck,  with  uptakes  leading  through  the  sides  of  the 
superstructure  to  four  smoke-stacks,  two  on  each  side  of 
the  ship.  The  steamer  has  been  built  by  Armstrong,  Whit- 
worth  &  Co.,  of  Walker-on-Tyne,  England. 
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By  W.  W.  Horner* 

In  the  afternoon  of  Aug.  19  the  tail  end  of  the  Galves- 
ton storm  reached  St.  Louis,  and  during  the  evening  of 
that  day  and  continuing  up  to  the  morning  of  the  21st 
the  heaviest  rainfall  ever  recorded  in  St.  Louis  occurred. 
The  hourly  intensities  from  one  of  the  gages  is  shown  by 
curve  A  and  the  mean  intensities  for  three  hours  preceding 
by  curve  B.  The  intensity  did  not  exceed  an  average  of 
0.9  in.  in  any  one  hour,  but  the  total  precipitation  for  the 
storm  and  for  the  24-hr.  period  was  nearly  double  any 
previous  record. 

The  rain  was  accompanied  by  a  high  wind,  generally 
from  the  north,  which  at  one  time  reached  a  velocity  of 
nearly  50  mi.  per  hr.  The  north  walls  of  almost  every 
building  in  the  city  were  saturated,  a  great  deal  of  plas- 
tering and  decorating  ruined  and  the  outsides  discolored 
by  the  ensuing  efflorescence.  Owing  to  the  moderate  inten- 
sity of  the  rain  there  was  very  little  damage  to  the  sewer 
system,  one  or  two  minor  cave-ins  of  the  older  sewers  oc- 
curring but  no  serious  overcharge. 

The  total  rainfall  shown  by  a  number  of  automatic 
gages  is  given  in  the  accompanying  table. 

INCHES  OF  RAINFALL  BY  EIGHT  ST.  LOUIS  GAGES 

Station                                                Aug.  1-19  Aug.  19-20-21 

Kingshighway  and  VonVersen   4.92  10.59 

Shawmut  and  Ridge  '.  .  4.17  10.54 

Union  and  Patton   4.61  9.98 

Forest  Park    4.80  10.59 

Kingshighway  and  Natural  Bridge  Rd.  4.83  8.54 

Twenty-fifth  and  Mullanphy   3.59  8.12 

Weather  Bureau    3.67  7.39 

Clayton    2.85  10.11 

The  first  four  gages  shown  are  in  the  drainage  area 
of  the  River  des  Peres  within  the  city  limits,  and  the  Clay- 
ton gage  is  near  the  center  of  the  watershed,  about  two 
miles  west  of  the  city  limits.  The  Weather-Bureau  gage 
is  near  the  Mississippi  River  on  top  of  a  twenty-story 
building.  All  the  other  gages  listed  belong  to  the  City  of 
St.  Louis  and  receive  the  attention  of  trained  observers. 
The  unusual  number  of  automatic  gages  located  closely 
together  in  the  city  is  accounted  for  by  the  study  that  has 
been  going  on  for  some  time  of  the  variation  in  rates  of 
rainfall  from  severe  storms  over  small  areas. 

Owing  to  the  general  nature  of  the  storm  and  the  low 
intensity  of  rainfall,  it  is  improbable  that  the  variation  in 
the  totals  recorded  can  be  accounted  for  except  by  the 
very  high  wind,  which  at  times  drove  the  rain  nearly  hori- 
zontally. The  five  Western  gages,  which  checked  so  close- 
ly at  from  10  to  10.6  in.  for  the  storm,  are  all  on  the 
roofs  of  two-story  buildings  and  have  some  windbreak 
within  a  short  distance  to  the  north.  Also,  the  registra- 
tion of  the  automatic  apparatus  was  quite  closely  checked 
by  the  amount  of  water  in  the  reservoirs  after  the  rain. 
There  is  very  little  reason  to  doubt,  therefore,  that  the 
rainfall  for  the  storm  was  approximately  10.6  in.  and  that 
for  the  2  1-hr.  period  about  10.2  in. 

St.  Louis  is  unfortunately  situated,  however,  in  that 
along  the  whole  crescent  of  its  western  limits  it  receives 
drainage  from  the  adjoining  county.  The  largest  of  the 
streams  is  called  the  River  des  Peres.1    It  has  a  total 

♦Engineer  of  Design,  Sewers  and  Paving,  St.  Louis,  Mo. 

1This  stream  enters  at  about  the  midpoint  of  the  western 
limits,  flows  southeast  through  the  main  residence  section 
and  through  Forest  Park  to  a  point  about  IV,  mi.  east  of  the 
limits,  then  southwestwardly  through  a  manufacturing  dis- 
trict to  the  city  limits  again,  at  Lindenwood,  where  it  is 
joined  by  a  still  larger  branch  from  the  county  and  follows 
around  just  inside  of  the  limits  of  the  city  to  the  Mississippi 
liver  at  the  southern  end  of  the  town. 


watershed  of  70,000  acres,  of  which  16,000  is  within  the 
city  limits.  During  the  excessive  rain  of  Aug.  20,  this 
stream  reached  a  stage  far  beyond  any  previous  records.  A 
brief  description  of  some  of  the  facts  may  be  of  interest. 

Where  the  stream  enters  the  city  limits  near  Delmar 
Ave.,  the  total  drainage  area  from  the  county  is  approxi- 
mately 10,000  acres.  Three  miles  below,  in  Forest  Park, 
it  is  crossed  by  a  concrete-arch  bridge  carrying  Clayton 
Road  over  it.  This  bridge  has  a  span  of  75  ft.  and  its 
arch  crown  is  about  33  ft.  above  the  stream  bed.  During 
most  of  the  day  of  Aug.  20  Clayton  Road  was  the  only 
clear  roadway  across  the  stream,  all  other  bridges,  both 
highway  and  railroad,  being  flooded  and  submerged. 

Between  the  point  of  entrance  mentioned  and  Clayton 
Road,  the  stream  receives  the  lateral  drainage  from  2,750 
acres  of  sewered  area  and  2,240  acres  of  park  and  county 
area,  making  a  total  drainage  area  at  Clayton  Road  of 
about  15,000  acres. 

Early  in  the  morning  it  was  appreciated  that  the  flood 
would  exceed  all  records  and  that  it  would  be  advisable, 
if  possible,  to  secure  a  measurement  of  the  discharge, 
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but  on  account  of  the  poor  means  of  communication  and 
because  several  bridges  that  had  previously  been  selected 
as  gaging  stations  were  afterward  found  to  be  submerged, 
it  was  not  until  6  p.m.  that  a  party  and  the  instruments 
were  gotten  together  at  the  Clayton  Road  bridge,  the 
only  place  where  the  whole  flow  was  united  in  one  stream. 
At  that  time,  the  water  level  had  fallen  from  a  high- 
water  mark  of  53.32  ft.  above  city  datum  to  El.  51. 

Current  meter  readings  taken  between  6  and  7  p.m.  gave 
a  mean  velocity  near  the  surface  of  5.85  ft.  per  sec.  As- 
suming a  general  average  velocity  of  4.6  ft.  per  sec,  the 
discharge  through  the  wetted  area  of  1,130  sq.ft.  would  be 
5,200  sec.-ft.,  and  it  seems  probable  that  the  mean  ve- 
locity at  the  flood  stage  must  have  been  about  4.8  ft.  per 
sec.  and  the  discharge  through  an  area  of  1,242  sq.ft. 
about  6,000  sec.-ft. 

Curve  C  shows  the  approximate  stages  of  the  stream 
below  high  water  from  7  a.m.  to  7  p.m.  of  the  20th.  The 
points  marked  R  are  measurements  made  by  the  superin- 
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tendent  at  the  park  stables  about  half  a  mile  above  Clay- 
ton Eoad.  The  other  points  are  estimated  and  were  in- 
troduced for  the  purpose  of  the  analysis  which  follows. 

As  there  has  for  some  time  been  a  strong  movement  to 
have  this  stream  inclosed  as  a  sewer,  it  is  of  interest  to 
compare  the  measured  flow  of  6,000  sec.-ft.  with  what 
might  have  occurred  had  that  portion  »f  the  stream  within 
the  city  been  completely  inclosed. 

From  high-water  marks  taken  all  along  the  stream  and 
from  the  standard  contour  maps  of  the  city,  it  has  been 
estimated  that  at  the  time  of  the  crest  about  18,000,000 
sq.ft.  within  the  city  was  under  water,  most  of  this  be- 
ing in  Forest  Park.  It  has  been  further  estimated,  with 
much  less  accuracy,  that  at  the  beginning  of  the  last 
sharp  rise  (that  is,  at  6 :  00  a.m.,  when  the  water  was 
4  ft.  below  the  crest)  about  14,000,000  sq.ft.  was  under 
water.  These  areas  were  prorated  in  accordance  with 
the  stages  of  the  river  shown  on  curve  G,  and  from  the 
mean  flood  area  in  each  hour  and  the  rise  in  that  hour, 
the  amount  of  water  going  into  storage  within  the  city 
for  each  hour  is  calculated.  This  amount  is  shown  by 
curve  F. 

The  actual  flow  at  Clayton  Eoad  at  the  stage  2l/2  ft. 
below  the  crest  had  been  measured  and  found  to  be  5,200 
sec.-ft.  The  discharge  at  the  crest  had  been  calculated 
at  6,000  sec.-ft.  The  discharge  at  other  stages  within  4 
ft.  below  the  maximum  was  approximated  and  shown  by 
curve  B.  From  the  discharges  shown  in  curve  B  was 
then  deducted  the  probable  lateral  drainage  between  the 
city  limits  and  Clayton  Road.  This  deduction  consisted  of 
the  runoff  from  2,750  acres  of  sewered  area  taken  at  from 
80  to  90%  of  the  previous  hour's  rainfall  (an  hour  be- 
ing approximately  the  critical  time  for  the  tributary  sew- 
ers) and  also  of  the  runoff  from  2,240  acres  of  park  and 
county  area  taken  at  from  25  to  90%  of  the  rainfall  for 
the  previous  hour,  the  percentages  being  prorated  at  from 
25  at  6  a.m.  to  90  at  2  p.m.  Subtracting  these  values  from 
curve  B,  curve  E  was  obtained.  Of  course  this  curve  shows 
an  entirely  too  sharp  condition  of  rise  and  fall,  as  the  stor- 
age in  the  county  on  the  main  stream,  of  which  no  ac- 
count has  been  taken,  would  have  tended  to  smooth  out  the 
discharge  at  the  city  limits  and  the  storage  in  the  sew- 
ered and  park  areas  would  have  been  sufficient  to  balance 
with  curve  B.  For  the  purposes  of  this  analysis,  no  at- 
tempt was  made  to  assume  the  actual  form  that  curve  E 
should  have  had. 

We  have  then  from  curve  E  the  amount  of  water  passing 
Clayton  Road  due  to  the  runoff  from  the  county,  and  from 
curve :F  the  amount  of  runoff  frpm  the  county  that  entered 
the  city  but  was  used  up  in  storage  before  reaching  Clay- 
ton Road.  The  summation  of  the  ordinates  of  these  two 
curves  produces  curve  G,  which  is  an  approximate  theo- 
retical discharge  of  the  county  drainage  area,  and  dividing 
the  points  on  this  curve  by  the  acreage  of  10,000  gives 
curve  H  as  the  approximate  runoff  per  acre  of  the  county 
area — the  maximum  being  0.64  sec.-ft. 

The  analysis  given  is  of  course  highly  speculative  and 
presents  no  claims  to  accuracy,  as  the  data  on  the  rate  of 
rise  are  crude  and  the  discharges,  approximately  from  one 
measurement,  probably  missed  many  variations  of  impor- 
tance. It  seems  safe  to  say,  however,  that  the  maximum 
discharge  from  the  rural  area  must  have  been  at  least  0.5 
sec.-ft.  per  acre. 

Curve  B  shows  the  mean  intensities  for  3-hr.  periods, 
which  is  approximately  the  critical  time  at  Clayton  Road! 


Comparing  the  0.5  already  given  with  the  maximum  3- 
hr.  intensity  of  0.85  shows  a  percentage  of  runoff  of  at 
least  60,  which  is  higher  than  engineers  have  been  wont 
to  assume  for  a  drainage  area  of  this  character  and  size. 

Another  interesting  point  in  the  demonstration  is  the 
evidence  that  had  the  storage  been  eliminated,  the  crest 
would  have  occurred  at  about  1 0  o'clock,  which  is  the  time 
indicated  by  the  intensity  curves. 

A  new  design  of  coal-handling  plant  for  railway  coaling 
stations  of  the  elevator-bucket  type  has  a  bucket  pit  only 
12  ft.  deep.  This  reduces  the  cost  of  the  underground 
work  and  may  preclude  trouble  with  water  which  would 
lie  encountered  with  the  deeper  pit  usually  required  where 
the  coal  is  fed  by  gravity  from  the  track  hopper  to  the 
elevator  bucket. 

The  special  feature,  as  shown  in  the  accompanying 
drawing,  is  that  the  coal  is  fed  through  an  undercut  roller 


LOCOMOTIVE    COALING    STATION    WITH    SHALLOW  PIT 
AND  MECHANICAL  LOADER 

gate  to  a  traveling  loader,  or  bucket.  This  loader  runs 
up  inclined  guides  and  dumps  the  coal  into  the  elevator 
bucket,  which  in  turn  delivers  it  to  the  elevated  bin  in 
the  usual  way.  The  loader  is  of  2y2  tons'  capacity.  It 
is  geared  to  the  automatic  electric  hoist  that  operates  the 
elevator  bucket,  and  the  movement  of  the  loader  effects 
the  opening  and  closing  of  the  gate.  This  coaling  plant  is 
manufactured  by  the  Roberts  &  Schaefer  Co.,  of  Chicago. 

A  Large  Coal-Shipping  Pier  for  the  Baltimore  &  Ohio  R.R. 
is  to  be  built  at  the  Curtis  Bay  terminal,  at  Baltimore.  It  will 
be  of  steel  construction,  700  ft.  long  and  115  ft.  wide.  Two 
car-dumping-  machines  at  the  shore  end  will  deliver  the  coal 
to  belt  conveyors  leading  to  movable  towers  on  the  pier, 
from  which  it  can  be  delivered  to  vessels  on  either  or  both 
sides  of  the  pier.  The  car-dumpers  will  be  able  to  handle 
40  cars  per  hr.  (50-ton  cars).  The  conveyor  belts  will  be 
run  at  speeds  of  250  to  500  ft.  per  min.,  giving  a  capacity  of 
3,000  to  6,000  tons  per  hr.  The  total  shipping  capacitv  will 
be  about  10,000,000  tons  per  yr.  The  pier  was  designed  by 
Francis  L.  Stuart,  Chief  Engineer.  Contracts  are  to  be  let 
soon,  and  it  is  expected  that  18  months  will  be  required  for 
the  construction.    The  cost  will  be  about  $1,500,000. 
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SYNOPSIS — Hi e  design,  construction  and  cost  of  ;. 
a  3,000,000-gal.  sewage-treatment  works  are  here 
given,  and  the  operating  results  will  be  summarized 
in  a  second  article.  The  works  consist  of  coarse 
screens,  primary  settling  tanks,  fine  screens,  a  dos- 
ing tank,  trickling  or  sprinkling  filters,  secondary 
tanks,  final  sand  filters  and  sludge  pumps  and 
beds. 

This  and  a  following  article  are  designed  to  give, 
not  only  the  main  features  of  the  design  and  construction 
of  an  unusually  complete  sewage-treatment  plant,  but 
also  a  summary  of  its  cost  and,  more  unusual,  a  review 
of  several  years'  operation. 

In  1910  Gloversville  had  a  population  of  20,642,  about 
32  mi.  of  sanitary  and  5  mi.  of  storm  sewers,  besides  3 
mi.  of  15-  to  28-in.  intercepting  and  outfall  sewer.  A 
large  portion  of  the  sewage  consisted  of  troublesome 
wastes  from  20  to  30  tanneries.  From  1899  to  1909,  about 
70  lawsuits  due  to  the  pollution  of  Cayadutta  Creek  were 
brought  against  the  city  and  the  mill  owners.  In  1908-9, 
experiments  on  the  treatment  of  the  sewage  were  con- 
ducted.1 As  a  result  of  these  experiments  and  of  other 
studies,  it  was  decided  to  treat  the  sewage  by  screening, 
sedimentation,  sprinkling  filters,  secondary  sedimentation 
and  intermittent  sand  filtration.  A  high  degree  of 
treatment  was  considered  necessary,  both  because  of  the 
character  of  the  sewage  and  the  fact  that  the  dry-weather 
flow  of  Cuyadutta  Creek  at  the  sewage  works  was  suffi- 
cient to  dilute  but  one-third  of  the  volume  of  sewage, 
the  drainage  area  being  only  14.2  sq.mi.  It  was  also  de- 
cided that  the  mill  owners  must  install  and  maintain  set- 
tling tanks  for  the  removal  of  suspended  matter  from 
their  wastes  before  the  latter  were  discharged  into  the 
city  sewers. 

Works  to  treat  a  daily  average  of  3,000,000  gal.  of 
sewage,  with  conduits  for  a  flow  of  10,000,000  gal.  a  day, 
were  designed  in  1909  by  Metcalf  &  Eddy,  Boston,  Mass. 
The  works  were  put  in  operation  on  Dec.  1,  1912. 

Preliminary  Screening  and  Settling 

Screen  Chamber — The  sewage  discharged  from  the 
trunk  sewer  passes  into  a  screen  chamber  12  ft.  square 
in  plan,  containing  a  screen  made  of  %xl%-in.  wrought- 
iron  bars  spaced  iy2  in.  c.  to  c,  inclined  at  an  angle  of 
about  60  deg.  to  the  horizontal.  The  effective  area  of 
the  screen  under  ordinary  operating  conditions  is  about 
1 5  sq.ft.  and  the  total  area  is  84  sq.ft. 

Primary  Settling  Tanks — Each  of  the  two  primary  set- 
tling tanks  (Figs.  1  and  2)  is  of  reinforced  concrete, 
circular  in  plan,  36%  ft.  in  diameter  at  the  top  of  the 


cylindrical  portion  and  35  ft.  in  diameter  at  its  base.  The 
inverted  conical  bottom  is  I8V2  ft.  deep,  with  side  slopes 
of  1  to  1.  The  depth  of  sewage  in  the  tanks  under  nor- 
mal operating  conditions  is  about  49  ft.  The  sewage  en- 
ters each  tank  at  the  top  through  a  wooden  trough  to  a 
wooden  down  pipe  3  ft.  in  diameter,  and  flows  down  and 
out  under  the  edge  of  a  distribution  cone,  also  of  wood. 
The  sewage  then  passes  up  about  31  ft.  to  the  wooden 
collectors,  or  outlet  troughs,  which  are  distributed  over 
the  surface  in  order  to  draw  as  nearly  as  practicable  a 
uniform  flow  from  all  parts  of  the  tank.  The  sides 
of  the  wooden  distribution  cone  in  the  west  tank  are 
built  on  a  slope  of  45  deg.  and  those  in  the  east  tank 
on  a  slope  of  60  deg.,  which  latter  slope  has  been  found 
to  be  the  more  satisfactory.  From  the  collector  troughs 
the  sewage  goes  to  the  dosing  tank  for  the  sprinkling 
filters. 

The  total  capacity  of  each  tank  below  the  flow  line  is 
approximately  268,500  gal.    Based  on  the  assumed  sew- 


•Consulting  Engineer,  14  Beacon  St.,  Boston,  Mass. 
tCity  Engineer,  Gloversville,  N.  Y. 

"A  report  on  these  experiments  was  noticed  in  the  "Engi- 
neering Literature  Supplement"  of  "Engineering  News,"  Dec. 
10,  1010,  p.  63— Editor. 


FIG.  1.    PRIMARY  SETTLING  TANK,  GLOVERSVILLE,  N.  Y. 

age  flow  of  3,000,000  gal.  per  day  the  velocity  of  sew- 
age in  the  vertical  tanks  is  8.7  ft.  per  hr.  and  the  time  of 
passing  through  the  tanks,  3^2  hr. 

The  excavation  for  these  tanks  was  in  gravel,  sand  and 
blue  clay,  with  a  little  hardpan  near  the  bottom.  An 
area  85  ft.  long  and  47  ft.  wide  was  excavated,  using 
lOxlO-in.  bracing  with  2-in.  sheeting.  The  groundwater 
encountered  required  a  large  pumping  equipment,  con- 
sisting at  first  of  two  6-in.  pulsometer  pumps  and  finally 
of  two  8-in.  centrifugal  pumps.  In  addition  to  these,  two 
3-rrr.  diaphragm  hand  pumps  were  operated,  using  four 
men  to  each  pump,  to  lift  the  water  from  the  bottom  exca- 
vations 6  or  8  ft.  to  the  pulsometers.  The  material  was 
shoveled  into  a  1-yd.  skip  and  then  hoisted  to  the  surface 
by  a  derrick.  The  concrete  (1  part  cement,  6  parts  ag- 
gregate, hand-mixed)  was  placed  directly  on  screened 
gravel,  and  wrought-iron  pipes  were  inserted  at  several 
points  in  the  conical  bottoms  to  serve  as  drain  pipes  dur- 
ing the  construction  work.  After  the  concrete  in  the 
conical  bottoms  had  hardened,  these  pipes  were  used  as 
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pump  wells  for  the  groundwater  coming'  in  through 
the  screened  gravel  under  the  concrete  and  the  wrought- 
iron  drain  pipes. 

Fine  Screens — The  settled  effluent  passes  in  succession 
through  fine  screens  of  1/2-,  ]/4~  an(I  %"m-  mesh,  set  in 
the  channel  leading  to  the  dosing  tank. 

Dosing  Tank — The  dosing  tank  is  approximately  13x24 
ft.  in  plan,  with  a  sewage  depth  of  3^  ft.  (see  section, 


(<  j&*-r'r- 

1  4"x4"ConMf~A 


The  side  walls  are  6  in.  thick  and  5^  ft:  .high,  rein- 
forced every  12  ft.  with  pilasters,  which  also  support 
columns  for  the  roof  beams.  The  outside  columns  arc 
grooved  to  receive  side  planks.  The  main  roof  beams  arc 
of  reinforced  concrete,  8x15*4  m-  in  section,  12  ft.  <•.  to  c, 
with  their  tops  6y2  ft.  above  the  surface  of  the  filter 
stone.  The  stay  beams  running  at  right  angles  to  the 
main  roof  beams  are  5x10^  in.  in  section,  24  ft.  c.  to  c. 
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FIG.   2.     PLAN  AND  SECTIONS  OF 
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conduit  leading 


Hig.  3).    A  30-in.  Pacific  automatic  dosin 
•  barges  the  tank  automatically  into  a 
to  the  trickling  filters. 

Trickling  Filters — The  trickling  filters  have  reinforced 
concrete  walls  and  floors.  Their  surface  area  is  ."5.0?  acres, 
divided  into  three  equal  units.  The  main  distribution  con- 
duit is  in  the  center  of  each  filter  unit. 


SECTIONAL  ELEVATION  B-B 

PRIMARY   SETTLING  TANK,  GLOVERSVILLE  SEWAGE  WORKS 

siphon  dis- 


The  beams  and  columns  (Fig.  I)  support  the  wooden 
plank  covering  that  is  put  over  the  filters  during  the 
winter  months. 

Distribution  System — From  each  main  distribution 
conduit  there  arc  :>1  lateral  distributors  (Fig.  5),  L2  ft.  c. 
to  c,  on  each  side  of  the  main  distributor.  These  distribu- 
tors are  G-in.  vitrified  pipe  incased  in  concrete,  and  from 
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them  3-in.  cast-iron  risers,  12  ft.  c.  to  c,  extend  to  Taylor 
four-lobed  square  spray  nozzles.  There  are  930  nozzles  in 
the  three  units,  or  approximately  303  per  acre,  spaced  12 
ft.  c.  to  c.  in  each  direction,  with  the  plane  of  the  nozzle 
orifice  set  about  8  in.  above  the  surface  of  the  filter  stone. 
The  maximum  static  head  on  the  nozzles  is  6.34  ft. 

Crushed  Stone — The  23,146  cu.yd.  of  filtering  medium 
is  1-  to  2y2-m.  crushed  and  screened  limestone,  from  May- 
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FIG.  3.    SECTION  OP  DOSING  TANK,  GLOVERSVILLE 

SEWAGE  WORKS 

field,  N.  Y.  The  stone  was  delivered  at  the  filter  plant 
over  a  spur  track  to  an  unloading  platform  and  dis- 
charged directly  into  dump  cars  of  1  cu.yd.  capacity  run 
underneath  the  platform,  and  thence  hauled  to  any  part 
of  the  filters  over  temporary  narrow-gage  tracks.  The 
depth  of  stone  in  the  filters  ranges  from  4^  to  4%  ft.  and 
averages  4  ft.  71/^  in. 

Drainage  System — The  floor  system  consists  of  a  3-in. 
concrete  floor  on  which  6-in.  vitrified  slotted  half-round 
undercut  tiles  were  placed  with  spaces  of  1  in.  between 
the  ends  and  3-in.  between  rows.  The  concrete  floor  was 
laid  on  a  slope  of  1  in  225  from  the  flushing  gallery, 
in  the  center  of  each  filter  unit,  to  the  outer  edge  where 
the  underdrain  is  located.  The  half-round  tiles  are  in- 
tended to  support  the  filter  stones,  leaving  free  waterways 
for  the  filter  effluent  and  providing  space  for  ventilation. 
The  distance  from  the  flushing  gallery  in  either  direc- 
tion to  the  main  underdrain  is  approximately  60  ft. 

The  flushing  gallery  (Fig.  5)  is  3i/2  ft.  high  by  2i/2 
ft.  wide,  and  is  built  directly  over  and  as  a  part  of  the 
structure  containing  the  main  distribution  conduit  lo- 
cated in  the  center  of  each  of  the  three  filter  units,  the 
gallery  and  conduit  being  separated  by  a  6-in.  reinforced- 
concrete  floor,  the  top  of  which  is  flush  with  the  top  of 
the  concrete  drainage  floor  on  either  side.  There  are  port- 
holes through  the  side  walls  on  the  top  of  this  floor  oppo- 
site the  end  of  each  line  of  floor  tiles,  for  the  purpose 
of  flushing  out  obstacles  in  the  drainage  system. 

The  main  underdrains,  located  on  each  of  the  long  sides 
of  each  filter  unit,  are  from  1  to  2  ft.  wide  and  from  6  to 
15  in.  deep.  They  are  covered  by  3-in.  reinforced-concrete 
slabs.  The  main  underdrains  slope  1  in  500  toward  the 
inlet  end  of  the  filters. 

Treatment  of  Sprinkling- Filter  Effluent 

Secondary  Settling  Tanks — There  are  two  secondary 
reinforced-concrete  settling  tanks  of  much  the  same  type 
as  the  primary  settling  tanks  already  described.  Their 
total  depth  is  33V4  ft.  The  cylindrical  portion  of  each 
tank  is  35  ft.  in  diameter  at  the  base  and  36  ft.  at  the 
top.    The  inverted  conical  bottoms  are  the  same  as  those 


for  the  primary  settling  tanks.  The  total  capacity  of  each 
tank  below  the  flow  line  is  121,000  gal. 

On  the  basis  of  an  average  sewage  flow  of  3,000,000  gal. 
per  day,  the  detention  period  in  the  secondary  tanks  is 
1.2  hr.  and  the  vertical  velocity  8.7  ft.  per  hr. 

The  thickness  of  the  shell  of  the  tanks  at  the  base  of  the 
cone  is  20  in.,  at  the  base  of  the  vertical  side  wall,  15  in., 
and  at  the  top  of  the  side  wall,  9  in.  These  tanks  were 
constructed  after  the  primary  tanks,  the  same  braces 
and  forms  being  used  again  as  far  as  possible.  Practically 
the  same  kinds  of  soil  were  encountered,  but  the  ground- 
water was  not  so  troublesome  because  of  the  lesser  depth. 

Final  Treatment  of  Effluent 

Sand  Filters — There  are  three  intermittent  sand  fil- 
ters, having  a  total  effective  sand  area  of  2.72  acres.  The 
excavation  for  these  filters  varied  from  1  ft.  to  12  ft.  in 
depth  and  was  practically  all  done  with  pick  and  shovel, 
most  of  the  excavated  material  being  hauled  out  in  dump 
wagons,  although  some  of  the  top  soil,  which  was  rather 
loamy,  was  hauled  out  with  horse  scrapers  and  some 
with  dump  cars.  There  is  a  15-in.  vitrified  pipe  main 
underdrain  in  each  filter,  and  6-in.  lateral  underdrains,  all 
laid  with  open  joints,  the  upper  half  of  the  bells  being  re- 
moved and  the  pipes  surrounded  with  two  layers  of  graded 
crushed  stone.  The  filter  sand  is  3  ft.  deep  and  was  fur- 
nished under  the  following  specifications: 

The  effective  size  shall  not  be  less  than  0.25  nor  more  than 
0.35  mm.  The  uniformity  coefficient  shall  not  be  more  than  3. 
The  sand  shall  not  contain  more  than  1  per  cent,  finer  than 
0.13  mm.  and  shall  be  entirely  free  from  particles  over  5  mm. 
in  diameter.  The  sand  shall  consist  largely  of  quartz  grains 
and  shall  not  contain  grains  liable  to  disintegration.  It  shall 
be  free  from  loam,  clay  and  dust,  or  perishable  matter,  and 
shall,  if  necessary  to  render  it  clean  and  of  proper  size,  be 
washed  and  screened  before  it  is  placed  in  the  filters. 

The  sewage  is  distributed  over  the  surface  of  each  sand 
filter  by  a  trough  with  concrete  bottom  and  wooden  sides. 
Adjustable  side  openings  in  the  carrier  make  it  possible 


FIG.  4. 


GLOVERSVILLE  TRICKLING  FILTERS  AND 
WINTER-ROOF  SUPPORTS 


to  control  the  quantity  of  sewage  discharging  to  various 
portions  of  the  filter  surface. 

Sludge-Pump  Well — The  sludge  flows  by  gravity  from 
the  primary  and  secondary  settling  tanks  to  the  sludge- 
pump  well,  which  is  a  concrete  structure  12x111/2  ft.  in 
plan  and  17  ft.  deep.  Here  the  sludge  is  lifted  about  15 
ft.  by  a  motor-driven  centrifugal  pump  and  discharged 
through  1,065  ft.  of  15-in.  vitrified  pipe  to  the  sludge- 
drying  beds. 

The  pumping  equipment  comprises  a  Goulds  No.  6 
single-stage  vertical  centrifugal  pump  of  1,000  gal.  per 
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min.  capacity,  driven  by  a  10-hp.  Westinghouse  motor, 
850  r.p.m.,  operating  on  60-eycle  two-phase  220-volt  al- 
ternating current.  The  pump  is  protected  by  a  flat 
bar  screen  of  %xl%-in.  bars  on  edge,  spaced  U/2  in. 
c.  to  c. 


beds.  The  specifications  lor  the  sand,  however,  are  some- 
what different : 

The  sand  of  which  the  sludge  beds  will  be  composed  shall 
have  an  effective  size  of  at  least  0.15  mm.  and  a  coefficient  of 
uniformity  not  exceeding-  10.  The  sand  shall  be  free  from 
clay,  loam,  or  other  foreign  substances  which  would  render  it 
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SECTIONS  THROUGH  MAIN  UNDEFfDRAIN 
FIG.  5.     DETAILS  OF  DISTRIBUTION  AND  UNDERDRAINAGE  SYSTEM,  GLOVERSVILLE  SEWAGE  WORKS 


Sludge  Beds— There  are  four  sludge  beds,  having  a 
total  effective  sand  area  of  2.63  acres,  the  construction  of 
these  beds  being  much  the  same  as  that  for  the  sand  filter 

TABLE  1.    LOSS  OF  HEAD  IN  SEWAGE  WORKS 


j-nt.v.  viuwn  uuuii  sewer  at  screen  cnam.De 
Elev.  flow  line  in  primary  settling  tanks.. 

Max.  high  water  line  in  dosing  tank  

Elev.  orifice  of  nozzles  in  trickling  filters.. 
Elev.  flow  line  in  secondary  settling  tanks. 


Fall  in 

Elevations 

Feet 

r  69.00 

.  68.08 

6 !  92 

.  68.00 

0.08 

.  61.66 

6.34 

.  55.00 

6.  66 

.  50.00 

5.00 

<:  47.27 

2.73 

21.73 

TABLE   2.     PRINCIPAL   ITEMS   AND   CONTRACT  UNIT 
PRICES,  GLOVERSVILLE  SEWAGE  WORKS 
Earth  excavation: 

In  trench  depth  0-S  ft.,  per  cu.vd  

In  trench  depth  8-14  ft.  per  cu.yd  

New  channel  for  creek  and  tailrace,  per  cu.yd 

Deepening  present  creek  channel,  per  cu.yd  

For  primary  and  secondary  settling  tanks,"  per  cu.vd  : 

Depths  0-10  ft  

Depths  10-20  ft  

Depths  20-30  ft  

Depths  30-40  ft   o' 

Depths  40-50  ft  

For  sprinkling  filters,  per  cu.yd.  ....'.' 

For  sludge  beds  and  sand  filter  beds,  per  cu.yd. 

Below  masonry  or  below  grade,  per  cu.yd  

Concrete  masonry,  per  cu.yd.: 

In  primary  and  secondary  settling  tanks  

In  sprinkling  filter  (excl.  of  floors)  

In  other  structures  

Sprinkling   filter   floor    system    (inc.'  'reinforcement)' 

per  sq.yd  

Steel  reinforcing  bars  for  concrete,  per' ib 
5;,  channels  for  supporting  reinforcing  bai*3,  per  lb 

Steel  I-beams,  per  lb  

Steel  mesh  reinforcing  metal,  per  ib .  .  .  '. 
travel  filling  below  grade,  per  cu.yd  


$0 
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0 
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0 
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0 
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0 

75 

l 

25 

l 

75 

2 

50 

3 

00 

0 

39 

0 

39 

1 

00 

9 

25 

8 

25 

10 

00 

2 

25 

0 

025 

0 

03 

0 

025 

0. 

065 

1. 

50 

Pipe  Laying  per  Linear  Foot  (exclusiv 
, — : — Vit.  Pipe  with  Joints  of 


Size  of 
Pipe,  In. 

4 

6 

S 
10 
12 
15 
18 
20 
24 
28 


Cement 
Mortar 


Sulphur 
Sand  or 
Bituminous 
Compound 


{0  .  05 
0.07 
0  09 
0.11 
0.14 
0.  20 
0.22 
0.26 
0.C0 


$0.07 
0.10 
0.13 
0.16 
0.21 
0.26 
0.29 
0.35 
0.41 

Laying,  jointing  and  surrounding 
vit.  pipe  distributors,  per  lin.ft. .  . 

ters   perScudydnd  Pla°ed       SlUdge  beds  and'sandfil 
Placing,    jointing    and'  'setting  '  risers' 
filters,  per  riser 


0.  30 


with  concrete  6- 


cost  of  pipe) 

Vit.  Pipe 
Underdrain 
Including  Ex- 
cavation and 
Crushed  Stone 
$0.10 
0.12 
0.15 


unsuitable  for  the  use  for  which  it  is  provided,  and  it  shall 
not  contain  material  liable  to  disintegration  under  ordinary 
weather  conditions. 

The  main  underdrain  is  10  in.  in  diameter  with  G-in. 
lateral  underdrains  branching  from  it.  The  sand  is  15 
m.  deep  at  the  center  and  12  in.  deep  at  the  edge  of  the 
beds  next  to  the  embankments. 

Loss  of  Head— The  total  head  lost  in  the  plant  is  shown 
by  Table  1. 

Unit  Prices— Table  2  gives  some  of  the  main  items  of 
work  with  the  unit  price  of  each,  and  Table  3  summarizes 
the  cost  by  elements  of  the  plant. 

TABLE  3.    ITEMIZED  COST  OF  SEWAGE  WORKS 

Total  Cost  Unit  Cost 

Screen-chamber   substructure...  $445 

Screen-chamber  house  (total  ex- 
terior volume  1,350  cu.ft.) .  .  .  .  535 

Primary  settling  tanks  (total  ca- 
pacity both  tanks  537,000  gal  )     15  761 

Dosing     tank     (total  capacity 

8,800  gal.)    1,404 

Trickling     filters      (3.07  acres 

stone  area)    106,560  34,700.00  per  acre 

Secondary  settling  tanks  (total 
capacity  both  tanks  242,000 
Sal.)    9292 

Sludge  beds  (2.63  acres  effective 

sand  area)    9  097 

Sand  filter  beds  (2.72  acres  effec- 
tive sand  area)   24  717 

Sludge-pump  well  (total  capac- 
ity 16,230  gal.)   1,233 

Sludge-pump  house  (total  ex- 
terior volume   1,880   cu.ft.)...  535 

Sludge-pumping  machinery   ....  460 

Conduits  and  pipe  lines  (sewage, 

effluent,  sludge,  water)....!..  11,759 

Grading,    drives,    walks,  trees, 

cleaning  up,  etc   3,801 

Creek  deepening  and  straight- 
ening  1,396 

Miscellaneous   .  .  .'   5g 

Extras,  claims,  incidentals,  de- 
lays and  damages   1  700 


$0.40  per  cu.ft. 
26.10  per  1,000  gal. 
160.00  per  1,000  gal. 


38.40  per  1,000  gal. 
2,450.00  per  acre 
9,090.00  per  acre 

75.90  per  1.000  gal. 
0.39  per  cu.ft. 


0.17 
0.20 
0.21 


sprinkling 


Crushed  stone  for  trick'li'n 
cu.yd  


g  filters  (1  to  2%-in.),  per 


$0.25 
0.90 
0.60 
1.75 


Total  cost   $188,754 

On  the  basis  of  a  daily  capacity  of  3,000,000  gal.  the  cost  of 
the  plant  was  $62,900  per  million  gallons  of  sewage  treated 
per  day. 

The  construction  work  was  under  the  general  super- 
vision of  City  Engineer  Morrell  Vrooman,  with  Assistant 
City  Engineer  Harry  J.  Haunter  in  immediate  charge 
of  construction.  The  consulting  engineer  was  Harrison 
P.  Eddy,  of  Metcalf  &  Eddy,  Boston,  Mass.  The  con- 
tractor was  Albert  L.  Willey,  Binghamton,  K  Y. 
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Qtieoec^Bradlge  Lamp  asad  lards 

The  arrangements  for  storing  materials  and  housing 
workmen  and  engineers  on  a  contract  as  great  as  the 
Quebec  Bridge  are  always  of  interest.  A  single  camp 
was  built  for  the  men  working  on  both  sides  of  the  river, 
although,  as  it  seems  now,  sufficient  accommodations 
could  have  been  secured  without  any  camp  whatever. 

The  arrangement  of  bunkhouses,  dining  hall,  office, 
bungalows,  etc.,  is  shown  in  Fig.  3.  Water-supply  lines 
(2  to  4  in.)  and  sewers  (G  to  10  in.)  were  run  to  the 
various  buildings.  The  camp  layout  was  shown  in  de- 
tail in  the  issue  of  Mar.  5,  1914,  p.  4!)!). 

^^eU&'e'U  -6Pane/s  a>  66'=396L0" 


I — l-r — Y  \ —  — I —    —*—  — I-  H —  I 

Man  Post  Lower  Web  Members  ^  Upper  Web  M.  I  Bott.Chord^  ClearSpace 
^SO'^M  180'-  >f<  --I00'   --->)<- <S? '—>(<- -50'->\ 

PLAN      OF      RUNWAY  STORAGE 


The  crane  runways  for  the  storage  yards  are  at  right 
angles  to  the  railroad  tracks.  A  single  crane  is  used  on 
each.  (This  is  quite  different  from  the  arrangement 
of  the  Phoenix  company  during  the  work  on  the  old 
bridge — two  cranes  on  a  very  long  runway  parallel  to 
the  railway.)  The  columns  of  the  runway  are  stag- 
gered, Fig.  1,  so  that  members  longer  than  the  crane 
span  can  be  shifted  along  the  runway  by  traversing  the 
trolleys  back  and  forth  as  the  crane  runs  along. 

Each  yard  was  designed  for  storing  all  the  members 
of  an  anchor  arm  at  the  same  time,  to  provide  for  the 
chance  of  delay  in  erection.  The  principal  piling  ar- 
rangements are  shown  in  the  typical  yard  sections.  To 
minimize  rehandling,  only  those  members  which  are  to 
be  used  at  about  the  same  time  are  piled  on  one  another. 
All  members  are  placed  with  regard  to  their  ultimate 
position  on  the  bridge,  so  that  they  do  not  need  turning 
end  for  end.  At  least  1  ft.  clearance  is  maintained  be- 
tween adjacent  pieces. 
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FIG.  1.     STORAGE  YARD  AND  TYPICAL,  PILING,  NORTH     SIDE,  QUEBEC  BRIDGE 


FIG.  2.    NORTH  SHORE  MATERIAL,  YARD,  QUEBEC  BRIDGE 
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A  =  Bunk  Houses 
B=  ttesprfcrl 
C  =  Kitchen 
D  =  Dlningt  Ha// 
E  =  Pump  &  Tank 
F=  Plumber 
G  =  Police  S/a/ion, 
Coa///ouse  /ZS&b/e 

M 


Bricfgre.^C^^ 
Commission  NoHh 


FIG.    3.     CAMP   AND   NORTH    SIDE  YARD 

Pieces  with  outstanding  angles  are  generally  handled 
with  hooks,  all  others  with  wire-cable  slings.  For  many 
parts  special  handling  devices  were  built.  The  maxi- 
mum amount  stored  at  one  time  on  the  north  side  has 
been  10,000  tons  and  on  the  south  side  12,000  tons. 

The  crane  runway  on  the  north  side,  patterned  after 
one  in  the  shops  of  the  St.  Lawrence  Bridge  Co.,  has 
box  girders  to  carry  the  crane  track.  The  runway  for 
the  south  side  has  plate  girders  whose  top  flange  is 
stiffened  by  a  horizontal  lattice-girder  bracketed"  out 
from  the  girder  web. 

Each  side  of  the  river  has  its  own  electric-power  sta- 
tion (or  rather,  substation ;  the  two  are  fed  from  separate 
sources  of  energy)  and  compressor  plant.  The  north- 
side  station  contains  two  250-kw.  motor-generator  sets 
(one  regular,  one  spare)  to  convert  2,200-volt  alternating 
current  to  220-volt  direct  current  for  the  traveler.  The 
primary  supply  is  received  at  22,000  volts.  There  are 
also  four  100-hp.  motor-driven  air  compressors,  deliver- 
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FIG.  1.    PLAN  OF  ROAD  CROSSING  FITTED  WITH 
MIRRORS,  GLENCOE,  ILL. 


^■-Mlt 


Mirror  A 


FIG.  4.    SOUTH  SIDE  YARD,  QUEBEC  BRIDGE 

nig  air  at  100  lb.  gage  pressure.  The  south-side  plant 
is  similar,  but  has  only  three  100-hp.  compressors.  The 
incoming  current  here  is  received  at  11,000  volts. 

m 

The  use  of  mirrors  for  the  protection  of  highway  traf- 
fic at  road  intersections  where  the  view  is  obstructed  was 
noted  in  Engineering  News,  Aug.  5,  and  reference  was 
made  to  an  installation  at  Glencoe,  111.  The  situation 
at  this  point  is  shown  clearly  by  the  accompanying  plan 
and  views,  for  which  we  are  indebted  to  Robert  A.  Allton, 
Assistant  Engineer  of  the  Sanitary  District  of  Chicago! 

It  will  be  seen  that  there  is  a  jog  in  the  street  lines'at 
the  intersection,  while  the  view  is  obstructed  by  the  rail- 
way fills  and  bridge  abutments. 


FIG.  2.    MIRRORS  AT  ROAD  CROSSING  AT  GLENCOE,  ILL. 

Upper  view  looks  south  from  point  X  on  the  plan,  showing 
mirror  A.  Lower  view  looks  north  from  point  Y  showing 
mirror  B  under  the  railway  bridge 
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By  Charles  C.  Wentworth* 

A  simple  formula  expresses  the  motion  of  cars  when 
drifting  either  on  level  or  on  np-  or  down-grades : 
S2*  =  ^2  -4-  30  GL  —  li/2  RL 

in  which 

=  speed  at  beginning  of  distance  L,  mi.  per  hr. ; 
S2  =  speed  at  end  of  distance  L,  mi.  per  hr. ; 
G  =  rate  of  grade  in  ft,  per  station  (uniform  for 

distance  L)  ; 
L  =  length  of  track,  in  100-ft.  stations; 
B  =  rolling  friction,  lb  per  ton. 
Evidently  GL  is  the  rise  or  fall  in  feet  from  one  end  to 
I  he  cither  of  the  stretch  of  track  under  consideration.  It 


SO'Level 


Direction  or~  TrcrfFic 
HUMP-YARD  GRADES 


0.0 


is  positive  when  the  train  is  coasting  downhill,  negative 
when  drifting  uphill. 

In  this  formula  the  weight  of  a  car  is  immaterial,  ex- 
cept as  it  may  govern  in  selecting  a  value  for  B,  because 
the  formula  applies  equally  to  each  single  ton. 

A  gravity  hump  yard  is  to  be  built  to  the  profile 
sketched,  in  a  nearly  level  country.  The  accelerating 
grade  is  from  A  to  B;  the  ladders  lie  in  most  part  from 
B  to  C,  and  the  tracks  for  classified  cars  from  C  to  D. 

Assuming  an  initial  speed  at  A  of  2  mi.  per  hr.,  which 
will  pass  about  250  cars  per  hour,  the  following  figures 
may  be  made  from  the  formula.  The  assumed  values  for 
B,  as  given,  are  probably  too  great,  but  may  be  met 
with  on  some  cars. 


8, 

A  to  B   2.0 

BtoC...  12.4 
C  to  D  18.3 


4.0 
154 
334 


G 
3.0 
1.0 
0.15 


L 

2  0 
15.0 
44.53 


S22 
154 
334 
00 


12  4 
18  3 

00 


Speeds,  mi.  per  hr. 
A  =    2.0,  B  =  12.4 
B  =  12.4,  C  =  18.3 
C  =  18.3,  D  =  0.0 


The  previously  unknown  quantity  found  by  each  opera- 
tion  is  set  in  heavy  type,  the  others  being  known  or,  in 
the  case  of  B  and  the  final  stoppage  at  D,  assumed. 

A  train  of  100  cars  pulling  in  on  the  approach  to  the 
hump  would  weigh  7,300  tons,  including  one  road  en- 
gine, and  its  length  would  be  4,100  ft.  We  have  then  for 
its  resistance  of  gravity : 

1,(500  ft.  of  train  on  a  level  grade  =  2,800  tons,  which  at  8  lb.  per  ton 

has  a  resistance  of   22,400  lb. 

2,500  ft.  of  train  on  a  0  1%  grade  =  4,500  tons,  which  at  10  lb.  per 

ton  has  a  resistance  of   45,000  lb. 


Total   67,400  lb. 

In  the  foregoing  the  engine  is  included  as  part  of  the 
train  both  in  weight  and  length,  and  the  tractive  force  is 
taken  at  the  driving-wheel  contact,  not  back  of  the  ten- 
der, as  the  traction  at  the  wheel  contact  is  constant  for 
all  grades.  The  wheel  traction  of  the  engine  under  con- 
sideration, at  20%  of  the  driving-wheel  weight,  is  67,460 
lb.   The  train  therefore  can  pull  in  with  its  engine  ahead. 


♦Principal  Assistant  Enj 
Roanoke,  Va, 


inter,   Norfolk   &.   Western  Ry., 


To  go  over  the  hump  the  head  engine  can  be  cut  off 
and  two  pusher  engines  put  in  the  rear.  When  the  first 
car  reaches  the  summit  of  the  hump  the  conditions  are : 

Length  of  train  and  two  engines,  4,200  ft. ;  weight,  7,600  tons.  Of  this, 
2,560  ft.  of  train,  or  4,480  tons,  would  be  on  a  1%  grade  which  at 
28  lb.  per  ton  calls  for  a  traction  at  rails  of   125,550  lb. 

The  rest  of  the  train  and  engines  are  on  a  grade  of  0. 1%,  or  3,120 

tons  at  10  lb   31,200  lb. 

Total   156,640  lb. 

The  rail  traction  of  the  two  pusher  engines  under  con- 
sideration, at  21%  of  the  weight  on  drivers,  is  158,250 
lb. 

The  same  formula  can  be  used  to  determine  the  rolling 
friction  of  a  train  per  ton  when  starting  from  rest  on 
a  downgrade  and  achieving  a  certain  velocity  in  a  known 
distance.  If  it  should  be  desired  to  find  how  far  a  car 
will  go  up  a  grade  with  a  known  initial  velocity,  it  should 
be  noticed  that  in  this  case  G  is  negative.  On  a  level,  as 
G  is  zero,  the  term  containing  it  drops  out. 


A  compilation  of  street-railway  track  constructions  em- 
ployed in  41  American  cities  of  over  100,000  population 
has  recently  been  made  by  the  United  Railways  and 
Electric  Co.,  of  Baltimore,  and  is  included  in  the  report 
of  the  Committee  on  Way  Matters  of  the  American  Elec- 
tric Railway  Engineering  Association,  presented  at  the 
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Paving  omitted       y     ^i"io3"obove  Ties 


r  Concrete  . 


Type  Z.  -  Natural  Soil  Construction  with  Paving  Base 
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1718. 1  mi. 

142.5  mi. 
3415.9  mi. 
1531.4  mi. 

253.9  mi. 

278.8  mi. 


San  Francisco  convention  Oct.  4-8.  The  total  of  7,331 
mi.  of  track  is  divided  among  five  types  of  construction 
(shown -by  the  drawing  herewith)  as  follows: 

Type  2  23% 

Type  3  2% 

Type  4  47% 

Type  5  21% 

Type  6  3% 

Modification  types  3  and  4  4% 

If  types  3,  5  and  6  are  taken  together  as  "concrete- 
ballast  construction,"  they  give  26%  of  the  total  mileage. 
This  is  in  general  agreement  with  the  statement  made 
by  the  same  committee  a  year  ago,  that  20%  of  roads  re- 
porting to  it  used  concrete  ballast.  The  various  types  are 
shown  in  the  accompanying  sketch.  The  many  varied  de- 
tails of  drainage,  rail  chairs,  spikes,  cross-braces,  nose 
blocks  and  paving  are  necessarily  omitted. 

for  ¥m,-w(smm©mtm 

Prof.  K.  D.  Kneale  of  the  department  of  civil  engi- 
neering of  the  Georgia  School  of  Technology  proposes 
that  paving  specifications  include  a  clause  covering 
smoothness  of  the  finished  surface.  In  connection  with 
his  studies  of  street  and  road  pavements  in  Fulton  Coun- 


ty and  Atlanta,  Ga.,  he  has  constructed  the  smoothness- 
testing  machine  shown  in  Fig.  1. 

The  machine  consists  of  two  steel-shod  parallel  run- 
ners, rigidly  braced  far  enough  apart  to  support  between 
them  the  working  mechanism  shown  in  Fig.  2.  The  in- 
strument weighs  about  70  lb.  and  can  be  handled  by 
one  man.  It  folds  to  6  ft.  in  length,  which  is  conven- 
ient for  transportation  in  automobile,  wagon  or  train. 

The  gear  L,  held  in  contact  with  the  pavement  by  a 
spring,  drives  by  shaft  H  and  bevel  and  worm  gears  a 
recording-paper  drum  E,  usually  at  the  rate  of  1  in. 
for  8  ft.  of  pavement.  On  the  paper  two  curves  are 
traced,  one  representing  the  vertical  motion  of  the  gear 
L  itself,  while  the  other  represents  the  vertical  motion  Of 
a  steel  arc  P.  which  is  intended  to  represent  a  wagon- 
wheel  rim.  Both  P  and  L  communicate  their  vertical 
oscillations  to  two  horizontally  moving  pencil  levers  C, 
arranged  with  brass  points  D  to  mark  on  the  drum  E. 
Their  motions  are  also  registered  on  two  dials  A,  whose 
reading  gives  at  each  moment  the  total  vertical  rise  for 
fall)  of  L  or  P. 

The  manner  of  registering  is  as  follows:  When  arc 
P  goes  over  a  hump  it  rises  against  the  spring  pressure; 


FIG.  1.     KNEALE'S  SMOOTHNESS-TESTING  MACHINE  FOR  PAVEMENTS 


PIG.    2.      MECHANISM    OP    SMOOTHNESS -TESTER,    NEAR  VIEW 


FRONT    RUNNER  REMOVED 
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when  it  descends  again  the  descent  registers  on  the  dial. 
Aftr  traveling  a  mile,  the  dial  therefore  indicates  a  fig- 
ure representing  the  total  fall  in.  feet  per  mile,  which  is 
called  the  "coefficient  of  roughness."  Suppose  the  arc 
is  to  17-in.  radius,  representing  a  34-in.  wheel;  then 
the'  register  of  200  for  a  mile  means  that  an  automobile 


15.4 


Sheet-  /Isphcr/-/- 


FIG.  3. 


TYPICAL  GRAPH  PROM  KNEALE  MACHINE  FOR 
TESTING   SMOOTHNESS   OF  PAVEMENTS 


with  34-in.  wheels  traveling  over  the  pavement  must  lift 
itself  vertically  200  ft.  in  that  mile. 

Professor  Kneale  finds  that  two  pavements  may  give 
the  same  coefficient  of  roughness,  but  show  a  very  dif- 
ferent surface  curve.  Therefore  it  is  necessary  to  ex- 
amine the  curve  traced  on  drum  E,  as  well  as  to  read 
the  coefficient  from  the  dial. 

The  vertical  scale  of  the  curves  traced  is  1:1,  and  as 
the  horizontal  scale  is  1 :  96  (1  in.  for  8  ft),  a  large  mag- 
nification of  the  roughness  features  is  obtained. 


HVaeE  ¥<s>t<s<s  fos3  M.©mewlia§|  Rafils 

In  renewing  rails  in  a  stretch  of  railway  track  the 
usual  practice  is  to  relay  one  line  of  rails  at  a  time.  There 
are  two  methods  of  handling  the  work,  the  new  rails  in 
either  case  being  distributed  outside  of  the  track.  These 
methods  are  shown  in  the  accompanying  drawing.  In 
the  first  case,  the  old  rails  are  shifted  outward  and  the 
new  rails  are  lifted  over  them  and  set  in  place.  In  the 
second  case,  the  old  rails  are  shifted  inward  to  the  middle 
of  the  track  and  then  disconnected  and  thrown  out  after 
the  new  rails  have  been  placed.  The  latter  method  was 
advocated  in  a  paper  read  before  the  Eoadmasters  and 
Maintenance-of-Way  Association,  by  A.  M.  Clough  (New 
York  Central  E.R.),  who  presented  diagrams  showing 
the  distribution  of  the  gang  for  the  two  methods.  These 
diagrams  (redrawn)  are  given  in  the  drawing. 

The  force  for  the  first  method  requires  40  laborers,  and 
for  the  second,  44  laborers.  In  either  case,  there  will  be 
a  foreman,  two  assistant  foremen,  timekeeper  and  water- 
boy.    The  four  extra  men  required  for  the  second  method 


are  employed  in  throwing  out  the  old  rail  at  the  rear  of 
the  work.  Mr.  Clough  would  add  ten  men  to  adze  the 
ties  in  advance  of  the  rail  laying,  making  a  total  force  of 
59  men. 

In  providing  for  traffic  three  or  four  bolts  in  a  joint  are 
sufficient  during  the  day,  but  before  stopping  work  for 

TRACK  FORCE  FOR  RENEWING  RAILS 

Plan  No.  1       Plan  No.  2 
Rails  Thrown     Rails  Thrown 

Out  In 

A.  Flagging   2  2 

B.  Taking  up  and  putting  down  crossing  and 

handling  insulated  joints   2  2 

C.  Handling  tools  and  hand-oar   1  1 

D.  Pulling  spikes. .  .   4  4 

E.  Throwing  old  rail  out   3 

E.  Throwing  old  rail  in   3 

F.  Tong  men  placing  new  rails.   12  12 

G.  Spiking  joints  and  quarters   2  2 

H.  Barring  new  rail  into  position   2  2 

I.  Spiking     4  4 

J.      Adzing  ties  for  new  joints   1  1 

K.     Applying  and  bolting  joints   6  t> 

L.     Removing  expansion  shims   I  1 

M.    Throwing  out  old  rail   4 

N.     Adzing  ties  ahead  of  work   10  1U 

O.     Water-boy   1  1 

P.     Timekeeper   1  1 

X.     Foreman  in  general  charge   1 

Y.     Assistant  foreman,  placing  expansion  shims  1  1 

Z.     Assistant  foreman,  following  up  work   1  1 

Total   55  59 

the  night  all  joints  should  be  full-bolted,  the  bolts  made 
tight  and  all  spikes  driven  home.  To  make  temporary 
connections  between  the  old  and  the  new  rails  it  is  con- 
sidered preferable  to  butt  the  rails  together  and  splice 
them  with  a  compromise  joint,  rather  than  to  close  a  gap 
by  means  of  a  switch  rail  butted  against  one  rail  and  laid 
against  the  side  of  the  other. 

To  avoid  cutting  too  many  rails  to  make  the  closure  for 
a  splice,  the  portions  of  the  first  rail  that  is  cut  should 
lie  carried  forward  and  used  in  connection  with  short 
lengths  to  fill  the  gap  temporarily,  until  the  progress  of 
the  work  allows  a  full-length  rail  to  be  placed.  For  con- 
venience the  short  lengths  supplied  should  have  the  ends 
painted  green,  except  that  those  cut  specially  for  curves 
should  have  the  ends  painted  red.  The  rails  should  be 
laid  with  broken  joints,  rails  6  to  12  in.  shorter  than 
standard  being  used  on  the  inside  of  curves  to  keep  the 
joints  on  this  side  from  getting  more  than  6  in.  ahead 
of  the  middle  of  the  opposite  rails. 

Care  should  be  taken  to  see  that  the  new  rails  are  prop- 
erly supported.  Thus  if  a  rail  is  laid  where  an  old  joint 
was  low,  the  ties  should  be  tamped  or  blocked  up  to 
prevent  the  rail  from  being  surface-bent  by  trains  passing 
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over  it.  On  double  track  the  rail-laying  should  proceed 
in  the  direction  of  traffic. 

J.  B.  Kelly  (Minneapolis,  St.  Paul  &  Sault  Ste.  Mane 
Ry.)  points  out,  in  a  paper  published  in  the  August 
Bulletin  of  the  association,  that  in  order  to  make  the  best 
progress  the  distribution  of  the  men  must  be  varied  from 
time  to  time  according  to  varying  requirements  and  con- 
ditions. He  sees  no  advantage  in  the  method  of  relaying 
both  lines  of  rail  at  the  same  time,  either  with  large  or 
small  gangs. 

With  greater  attention  to  the  supply  of  short  rails  for 
closures  and  for  use  on  curves,  there  will  be  a  reduction 
in  the  amount  of  rail  cut  and  wasted.  For  curves  the 
proper  number  of  short  rails  at  each  curve  should  be  fig- 
ured and  distributed  at  the  proper  place.  This  was  done 
on  a  stretch  of  line  105  mi.  long,  and  only  one  or  two 
cuts  of  new  rail  were  made,  these  being '  necessary  to 
lit  railway  crossings.  He  favors  the  use  of  switch 
points  in  connecting  up  the  old  and  the  new  rails  in  fin- 
ishing work  for  the  night.  The  closures  should  not  be 
opposite,  but  should  break  joint,  and  a  lamp  should  be 
hung  as  a  caution  signal  for  trains  to  pass  at  slow  speed. 
'  The  night  trains  should  also  have  orders  to  run  slowly 
over  the  new  work. 

One  difficulty,  especially  with  large  gangs  of  80  to  90 
men,  is  failure  to  secure  proper  gage  of  track  without 
indue  work  and  time.  With  such  a  gang  Mr.  Kelly 
thinks  it  well  to  follow  the  rail  laying  with  a  small  crew 
to  finally  adjust  the  track  to  gage— a  matter  of  great  im- 
portance both  as  to  safety  and  as  to  delay.  Before  gag- 
ing curves  the  rail  joints  must  be  full-bolted  and  have  all 
the  bolts  tight  or  it  will  be  impracticable  to  keep  the 
track  in  proper  gage. 


Teanapoipaipy  Tip&veMiag  Calbieway 
aft  (GoSdlffielld  Maim©s 

A  radial  traveling,  electrically  operated  cableway  of 
1,790-ft.  span,  erected  last  year,  is  now  in  operation  at 
the  Goldfield  Consolidated  Mines  Co.,  Goldfield  Nev 
for  the  transportation  of  tailings  from  a  waste  'area  to 
the  mill  for  remilling.  The  tailings-moist  gold-bearing 
sand  that  has  been  worked  over  once— have  been  dumped 
at  the  present  location  since  1909  and  covers  75  acres 
Improvement  in  the  milling  process  made  it  worth  while 
to  give  it  a  second  treatment.  The  cableway  is  of  the  well- 
known  Lidgerwood  type  and  was  built  by  that  company. 

The  radial  traveling  tower  of  the  cableway  is  125  ft 
high,  and  the  head  tower  is  160  ft.  high.  The  tail  tower 
travels  through  an  arc  of  109°  40'  about  the  head,  or 
pivot,  tower.  Owing  to  the  uneven  nature  of  the  ground 
over  which  the  tail  tower  travels,  it  has  been  found 
necessary  to  build  a  steel  trestle  in  some  places  to  carry 
the  trackway.  In  the  remaining  portion  the  tracks  are 
laid  upon  the  ground.  The  cableway  operates  a  1-line, 
3-yd.  And resen-E vans  bucket,  weighing  9,800  lb.  The 
cableway  is  operated  16  hr.  per  dav  in  two  shifts  and 
delivers  3,000  tons  to  the  mill,  which  runs  continuously 
to  handle  this  amount. 

The  grab  bucket  digs  the  deposit,  conveys  and  dumps 
it  into  a  receiving  hopper  in  front  of  the  pivot  tower, 
at  a  considerable  elevation  above  the  tower  base.  This 
hopper  is  mounted  to  move  radially  with  the  cableway 
travel.  From  this  first  receiving  hopper  a  trough  on  a 
radial  line  delivers  to  the  final  receiving  hopper,  from 
which  it  passes  by  the  usual  method  of  handling  slimes, 
into  a  tank  and  from  there  it  is  elevated  for  retreatment. 


CABLEWAY  AT  GOLDFIELD  JUNES 
Left— Pivotal    tower.     Center— 3-yd.    bucket.     Right— Radial  tower 
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The  three-drum  hoist  is  of  the  same  style  as  three 
electric  hoists  built  for  the  United  States  Reclamation 
Service,  for  use  on  the  Eio  Grande  project,  Elephant 
Butte,  N.  M.  Each  drum  is  53  in.  in  diameter  and  the 
motor  is  of  300  hp.,  for  three-phase  60-cycle  current  at 
440  volts.    The  main  cable  is  2%  in.  in  diameter. 

m 

Ss^f©  EMsttsi.im<s©  fi@2*  Powell©^ 
Hocuses 

How  far  powder  houses  should  be  kept  away  from 
railways,  roads  and  buildings  is  set  forth  in  a  table  drawn 
by  a  leading  authority  on  the  handling  of  explosives. 
Col.  B.  W.  Dunn,  of  the  Bureau  for  the  Safe  Trans- 
portation of  Explosives  and  Other  Dangerous  Articles. 
The  table  is  published  by  the  Bureau  of  Mines  in  a 
bulletin1  just  issued. 

The  recommended  distances  vary  with  the  quantity  of 
explosive  to  be  stored,  up  to  a  maximum  of  2,000  to 
5,100  ft.  (from  roads  and  from  buildings  respectively) 
for  200  to  250  tons  of  explosive. 

An  important  auxiliary  rule  is  given  by  the  authors  of 
the  bulletin  quoted :  "No  detonator  shall  be  stored  within 
100  ft.  of  other  explosives  underground,  or  within  300 
ft.  of  other  explosives  above  ground.  No  detonator  shall 
be  taken  into  any  magazine  containing  other  explosives. " 


SAFETY  DISTANCES  FOR  EXPLOSIVES  STORAGE 


■  Quantity  - 


Blasting  Caps, 
Number 
1,000  to  .5,000 
5,000  to  10,000 
10,000  to  20,000 
20,000  to  25,000 
25,000  to  50,000 
50,000  to  100,000 
100,000  to  150,000 
150,000  to  200,000 
200,000  to  250,000 
250,000  to  300,000 
300,000  to  350,000 
350,000  to  400,000 
400,000  to  450,000 
450,000  to  500,000 
500,000  to  750,000 
750,000  to  1,000,000 
1,000,000  to  1,500,000 
1,500,000  to  2,000,000 
2,000,000  to  2,500,000 


Other  Explosives, 
Pounds 


0  to 
50  to 
100  to 
200  to 
300  to 
400  to 
500  to 
600  to 
700  to 
S00  to 
900  to 
1,000  to 
1,500  to 
2,000  to 
3,000  to 
4,000  to 
5,000  to 
6,000  to 
7,000  to 
8,000  to 
9,000  to 
10,000  to 
20,000  to 
30,000  to 
40,000  to 
50,000  to 
60,000  to 
70,000  to 
80,000  to 
90,000  to 
100,000  to 
200,000  to 
300,000  to 
400,000  to 


50 
100 
200 
300 
400 
500 
600 
700 
800 
900 
1 ,000 
1,500 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
20.000 
30,000 
40,000 
50,000 
60,000 
70,000 
SO, 000 

oo.ooo 
100,000 
200,000 
300,000 
400,000 
500,000 


 Safety 

From 
Nearest 
Building 
30 
60 

120 

200 

240 

360 

520 

640 

720 

800 

860 

920 

980 
1,020 
1,060 
1,200 
1,300 
1,420 
1,500 
1,560 
1,610 
1,060 
1,700 
1,710 
1,780 
2,110 
2,410 
2,680 
2,920 
3,130 
3,310 
3,460 
3,580 
3,670 
4,190 
4,670 
5,110 


Distances, 
From 
Nearest 
Railroad 
20 
40 
70 

120 

140 

220 

310 

380 

430 

4S0 

520 

550 

590 

010 

640 

720 

7S0 

850 

900 

940 

970 
1,000 
1,020 
1,040 
1,070 
1,270 
1,450 
1,610 
1,750 
1,840 
1,990 
2,080 
2,150 
2,200 
2,510 
2,800 
3,070 


Feet  

From 
Nearest 
Highway 
15 
30 
50 
80 
100 
140 
200 
260 
290 
320 
340 
360 
380 
400 
420 
480 
520 
570 
600 
620 
640 
660 
680 
700 
710 
840 
960 
1,070 
1,170 
1,250 
1,330 
1,380 
1,430 
1,470 
1,680 
1,870 
2,040 
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Savins  $5,000  a  Year  by  Testing-  hacksaw  blades  bought 
by  the  Public  Service  Ry.,  of  Newark,  N.  J.,  is  described  by 
Martin  Schreiber,  Engineer  of  Maintenance,  in  the  September 
"Aera"  of  the  American  Electric  Railway  Association.  About 
450  gross  of  blades  are  used  per  season  in  connection  with 
track  repair.  Ordinarily,  prices  would  be  obtained  on  several 
makes  of  blades,  and  possibly  crude  tests  would  be  carried 
out  in  the  field.  Finally,  the.  blades  would  be  purchased,  tak- 
ing into  consideration  the  price  and  the  tests.  After  it  was 
decided  to  adopt  scientific  tests,  prices  were  obtained  on  six 
types  of  blades,  and  samples  were  bought  from  the  stocks  of 
various  dealers.     Three  blades   of  each  manufacturer  were 


then  tested  in  an  Olsen  file-testing  machine,  rigged  for  the 
purpose.  From  the  machine,  with  calculations,  the  following 
data  were  obtained:  Total  inches  sawed,  total  number  of  6-in. 
strokes,  average  cut  per  stroke  in  inches,  total  cost  of  blades 
per  inch  cut,  total  time  consumed  in  minutes,  time  in  minutes 
per  inch  cut,  total  labor  cost  at  18%c.  per  hr.  (assuming  the 
blades  are  being  used  in  the  field),  labor  cost  per  inch  cut, 
cost  per  inch  cut  (including  cost  of  blade  and  cost  of  labor  in 
using  saw),  relative  cost  of  each  type  of  blade  per  inch  cut, 
relative  amounts  cut  by  three  saws  of  each  type  of  blade.  It 
was  found  that  blades  costing  $5.70  per  gross  showed  a  total 
cost,  taking  into  consideration  the  operation  of  the  blade  in 
the  field,  of  more  than  2M>  times  that  of  another  type  of 
blade  costing  $5.52  per  gross.  It  was  figured  by  the  result 
of  these  tests  that  the  company  was  able  to  save  approxi- 
mately $5,000  per  season  on  the  cost  of  hacksaw  blades. 

Single  Tractor  Hauls  Big  Boiler — The  Henderson  Co.,  a 
large  Philadelphia  contracting  concern,  recently  received  a 
contract  from  the  city  to  move  a  33-ton  boiler  from  a  power 
plant  in  Holmesburg,  Penn.,  to  the  city  power  plant  at  Fair- 
mount  Park.  It  was  found  that  it  would  take  2S  horses  to 
haul  this  load  and  10  extra  horses  with  block  and  falls  to 
start  it.  The  wagon  used  to  mount  the  boiler  weighed  eight 
tons,  making  the  gross  load  to  be  hauled  41  tons.    About  this 


TRACTOR   HAULING   33-TON  BOILER 

time  a  representative  of  the  Knox  Motors  Associates  made 
the  statement  that  a  Knox  tractor,  although  rated  as  having 
from  5  to  15  tons  capacity,  could  easily  pull  this  load.  The 
tractor  was  brought  on  the  scene  and  was  hitched  to  the  load, 
as  shown  in  the  accompanying  illustration.  No  difficulty  was 
found  either  in  starting  or  hauling. 

Correcting   River   Discharge   for   a    Changing  Stage — The 

following  formula  has  been  developed  for  correcting  river 
discharge  for  a  changing  stage.  For  a  description  of  its 
derivation  and  examples  of  its  application  in  actual  use  see 
United    States   Water-Supply   Paper    375-E,    by    Benjamin  E. 

Jones : 

Q,  .   l/fl  

Q2 


\ 


S,  + 


rate  of  change  of  stage 


Qi 

Q2 
Si 


surface  velocity 

Discharge  at  a  given  gage  height  at  a  constant  stage; 
Discharge  at  the  same  gage  height  during  a  chang- 
ing stage; 

Slope  at  the  given  gage  height  at  a  constant  stage. 
The  surface  velocity  can  be  obtained  from  the  mean  ve- 
locity by  dividing  the  latter  by  0.85  for  small  streams  and  by 
0.90  for  larger  ones. 

If  K  stands  for  the  change  of  stage  per  second,  V  for  the 
mean  velocity  of  the  measurement  made  during  the  changing 
stage  and  N  for  the  coefficient  for  obtaining  mean  velocity 
from  surface  velocity,  the  formula  may  be  written 

Q,  =      \/~Sl      =  V~Sl 
Q2 


Sa  + 


A 


s,  + 


NK 


1  "Rules  and  Regulations  for  Metal  Mines,"  by  Ingalls, 
Douglas,  Finlay,  Channing  and  Hammond;  Bulletin  75. 


Boring  lor  Depth  of  Railway  Fills  Over  Marshes — In  the 

valuation  surveys  of  the  Boston  &  Maine  R.R.,  now  being  made, 
it  was  suspected  that  many  of  the  fills  made  across  salt  marshes 
or  fresh-water  swamps  along  the  coast  had  settled  so  that 
much  of  the  fill  was  hidden,  although  no  mud-waves  or  other 
obvious  indications  were  observed.  In  order  that  this  im- 
portant item  of  cost  might  not  be  overlooked,  the  valuation 
engineer  for  the  railroad,  F.  C.  Shepherd,  M.  Am.  Soc.  C.  E., 
resorted  to  wash  boring.  By  this  means  he  located  the  line 
between  the  bottom  of  the  sand  or  gravel  of  which  the  fills 
are  composed  and  the  top  of  the  original  marsh  and  found 
over  2,000,000  cu.yd.  of  fill,  more  than  was  shown  by  the 
original  cross-sections. 
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ReassMaffSiag  Exqp©ff1t  Reposes 

It  is  good  to  learn  that  experts  agree  with  Engineer- 
ing News  in  recognizing  the  existence  of  an  inherent  risk 
111  such  city  work  as  subway  construction  and  the  re- 
sulting responsibility  of  the  authorities  toward  the 
public.  In  New  York  the  Mayor's  committee  of  engi- 
neers, whose  report  on  subway  accidents  was  summarized 
last  week,  laid  stress  on  the  inevitable  risk,  demanded 
extra  safeguards  to  reduce  (not  eliminate)  the  risk  and 
condemned  the  unstable  type  of  timbering  the  collapse 
of  which  in  Seventh  Ave.  cost  eight  lives.  The  experts 
called  from  Philadelphia  and  Boston  also  mention  the 
risk:  "The  work  is  necessarily  of  a  hazardous  nature, 
and  some  element  of  risk  is  inseparable  from  the  carry- 
ing on  of  any  such  public  improvement."  They  reassure 
the  public  by  saying  that  the  accidents  of  three  weeks 
ago  cannot  repeat  themselves.  But  of  course  other  kinds 
of  accidents  may  occur,  though  they  do  not  allude  to  this 
possibility. 

The  city  police  authorities  have  taken  a  common-sense 
Mew  of  the  presence  of  a  risk.  They  have  placed  cer- 
tain vehicle-traffic  restrictions  on  the  streets  in  which 
subway  work  is  being  carried  on.  Though  it  is  a  tardy 
precaution,  it  is  sound  in  aiming  to  protect  the  street- 
using  public.  Similarly,  the  Public  Service  Commis- 
sion's orders  to  the  contractors  to  provide  extra  bracing 
are  a  move  in  the  direction  of  reducing  the  risk. 

If  the  city  authorities  now  show  an  appreciation  of 
their  responsibilities  to  the  public  as  to  protecting  the 
street-user  from  undue  risk,  the  fact  only  emphasizes 
their  prior  neglectfulness  in  the  same  matter.  It  re- 
mains true  that  the  authorities  permitted,  if  they  did 
not  encourage,  the  public  to  consider  a  timber  deck,  sup- 
ported on  falsework,  over  rock  blasting  and  digging,  as 
being  just  as  safe  as  any  normal  street.  There  was  a 
fear  of  creating  a  feeling  of  caution  or  a  tendency  to 
linger  less  along  the  timbered  streets,  because  this  might 
affect  the  business  of  the  property  owners  along  those 
streets. 

Did  the  fear  of  creating  alarm  also  control  the  engi- 
neers in  drawing  their  reports  on  the  accidents?  Did 
they  consciously  make  their  findings  as  colorless  as  pos- 
sible m  the  attempt  to  make  them  reassuring? 

The  Seventh  Ave.  subway  collapse  of  Sept.  22  "was 
initiated  by  a  blast  in  the  northeast  corner  of  the  ex- 
cavation"—that  is  the  report  of  the  Public  Service  Com- 
mission engineers.  From  their  silence  on  type  of  tim- 
bering and  supervision  one  must  conclude  that  these  were 
good.  The  subway  experts  brought  in  from  Boston  and 
Philadelphia  to  look  over  the  situation  go  a  little  farther 
and  say  explicitly  that  both  were  good.  They  say  that 
the  timbering  was  strong;  the  worst  they  can  say  of  it  is 
that  some  details  were  not  in  accord  with  best 'practice. 

Engineering  reports  that  produce  results  have  more 
life  and  energy  than  these  and  go  more  directly  to  the 
point.    The  reports  just  referred  to  evade  the  primary 


question — a  question  -which  was  placed  squarely  before 
the  Public  Service  Commission  within  a  few  hours  after 
the  Seventh  Ave.  collapse.  The  question  was  not,  Why 
did  a  collapse  occur?  A  sag  or  a  local  collapse  due  to 
failure  of  a  support  or  damage  from  a  blast  would  have 
been  accepted  by  even  the  humblest  citizen  as  a  normal 
mishap.  The  question  was:  Why  did  the  collapse  ex- 
tend in  such  disastrous  manner  for  a  length  of  several 
hundred  feet,  far  beyond  the  range  of  any  local  acci- 
dent ? 

In  answer  to  this  very  direct  and  very  pressing  question 
the  engineers  reply  that  the  accident  was  initiated  by  a 
blast  in  the  northeast  corner  of  the  excavation.  And  the 
chief  engineer  adds,  in  further  explanation  of  the  rather 
unusual  effect  of  the  blast,  that  "the  blast  acted  ab- 
normally." 

However,  longitudinal  bracing  has  been  put  in  the  sub- 
way timbering  at  a  great  many  points— in  fact,  wherever 
there  is  a  length  of  more  than  a  few  bents  of  timbering 
intervening  between  the  excavation  space  and  the  per- 
manent subway  framework.  This  measure  was  due  to 
the  praiseworthy  promptness  of  thought  and  action  by 
the  Public  Service  Commission  engineers  immediately 
after  the  accident.  Messrs.  Davis  and  Quimby,  the  out- 
side experts,  seem  to  think  that  such  bracing  is  rarely  if 
ever  needed.  They  dwell  on  the  desirability  of  securely 
strutting  across  the  subway  excavation  by  continuous 
transverse  struts  wedged  against  the  sides,  as  a  means  not 
only  of  supporting  the  sides  of  the  cut,  but  also  of  making 
the  timbering  stable.  Longitudinal  bracing  they  admit 
only  grudgingly. 

As  to  the  second, important  question  raised  by  the  sub- 
way accident  in  New  York— namely,  the  protection  of  the 
sides  of  rock  cuts— the  reports  leave  one  quite  as  much 
in  the  air.  The  Public  Service  Commission  engineers, 
dealing  only  with  the  Seventh  Ave.  accident,  ignore  the 
rock-slide  question  in  their  report.  The  outside  experts 
lay  chief  stress  on  it ;  they  say  that  the  rock-slide  danger 
is  so  great  that  it  is  practically  the  only  serious  danger 
menacing  the  subway  construction.  Yet  finally  they  come 
near  to  retracting  all  their  radical  statements,  and  they 
do  not  recommend  any  measure  of  all-around  protection. 

Different  passages  in  their  reports,  put  together,  show 
that  they  take  a  conservative  and  prudent  view,  but  hesi- 
tate to  express  it  clearly.  They  say  that  the  sides  of 
rock  cuts  should  be  strutted  or  shored  wherever  tbo  rock 
is  loose  or  subject  to  loosening.  Then  they  say  that 
strutting  and  wedging  should  be  used  wherever  the  strata 
are  tilted  at  an  angle  so  that  they  might  slide  or  topple 
into  the  cut.  Again  at  another  point  they  say  that  most 
of  the  rock  which  they  saw  is  such  that  its  stability  when 
trenched  is  not  certain  in  advance,  and  that  in  such 
cases  prudence  would  dictate  complete  rigid  shoring.  But 
when  they  come  to  specific  recommendations,  they^advise 
shoring  or  strutting  only  in  rock  with  inclined  strata 
showing  open  seams. 

From  the  various  remarks  of  the  experts  one  may  well 
draw  the  conclusion  that,  were  they  a  little  bolder  in 
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their  expression,  they  would  recommend  as  a  regular 
precautionary  measure  full  timbering  and  bracing  of  all 
sides  of  rock  cuts  in  subway  excavation  in  New  York 
City.  Such  a  recommendation,  had  they  made  it.  would 
be  a  most  important  one  and  would  inevitably  call  for 
very  serious  consideration. 

It  is  pertinent  to  note  that  the  Public  Service  Commis- 
sion has  not  issued  precautionary  instructions  concerning 
the  sides  of  rock  cuts  either  m  its  specifications  or  other- 
wise. Contractors  are  not  very  likely  to  adopt  a  blanket 
precaution  going  beyond  ordinary  practice  until  directed 
to  do  so.  For  example,  they  are  not  likely  to  timber  an 
open  rock  cut  unless  loose  rock  is  struck.  These  con- 
ditions would  have  made  the  recommendation  m  question 
a  prominent  one.  In  the  opinion  of  Engineering  News  a 
precaution  of  this  kind  would  be  a  most  desirable  measure 
of  prudence  in  an  extensive  enterprise  carried  on  under 
urban  conditions  similar  to  those  controlling  the  New 
York  subway  construction  work. 

'M 

Treated  Ties  Are  Little  Used 

The  economy  and  efficiency  of  treated  timber  ties  for 
railway  track  have  been  proved  in  theory  and  m  prac- 
tice so  often  and  for  so  long  a  period  of  time  that  it  is 
surprising  to  realize  to  what  limited  an  extent  these  ties 
have  been  adopted.  In  number  and  in  track  mileage  they 
make  a  large  aggregate,  but  the  proportion  which  they 
represent  of  the  total  number  of  ties  and  miles  of  track 
is  comparatively  small.  Furthermore,  this  aggregate  has 
been  reached  only  after  many  years,  and  the  present  in- 
crease appears  to  continue  at  a  very  slow  rate. 

This  condition  is  the  more  surprising  when  it  is  con- 
sidered that  in  many  cases  but  little  increase  m  first  cost 
is  required  to  obtain  the  economy  due  to  prolonged  lite 
of  ties  and  consequent  reduction  in  the  work  and  expense 
of  track  maintenance.  This  is  due,  of  course,  to  the  fact 
that  the  application  of  a  preservative  treatment  to  ties 
of  cheaper  kinds  and  grades  (and  of  inferior  quality  it 
used  without  treatment)  may  render  them  equal  m  qual- 
ity to  high-grade  ties  of  untreated  timber. 

"Estimates  of  the  economy  of  treated  ties  are  numerous 
and  one  of  the  latest  was  submitted  at  a  recent  meeting  of 
the  operating  officers  of  the  Baltimore  &  Ohio  E.R.  by 
F  J  Angier,  superintendent  of  timber  preservation  ot 
that  road.°  He  takes  an  untreated  white-oak  tie  at  71.7c. 
and  a  treated  tie  at  77.7c.  (including  2:5c.  for  treatment). 
With  a  life  of  8  years  for  the  former  and  14  years  for  the 
latter  he  arrives  at  an  annual  cost  per  year  (including  in- 
terest) of  24c.  and  20c,  respectively,  or  an  annual  saving 
of  4c.  for  each  treated  tie. 

The  tie  renewals  on  this  road  average  over  2,000,000 
annually,  and  it  is  estimated  that  1.700,000  of  these  could 
be  treated  with  advantage.  With  a  saving  of  4c  per  tie 
the  net  annual  saving  for  the  first  year  would  be ^l>8,000, 
and  this  amount  would  be  added  each  year  until  the  whole 
line  is  equipped  with  treated  ties.  This  estimate  relates 
to  the  ties  alone,  and  Mr.  Angier  makes  no  allowance  for 
the  resultant  saving  in  cost  of  track  maintenance  and  tie 
renewals.  But  with  a  large  and  increasing  number  of 
ties  of  14  years'  life,  replacing  others  ot  8  years  life, 
there  should  be  a  material  reduction  m  the  track  disturb- 
ance and  the  cost  of  track  work  due  to  tie  renewals 

In  comparison  with  the  1.700,000  treated  ties  noted  as 
desirable  for  annual  tie  renewals  it  is  found  that  the  num- 


bers of  treated  ties  laid  on  the  Baltimore  &  Ohio  R.R. 
during  the  fiscal  years  1914  and  1915  were  210,000  and 
873,000  respectively.  It  is  probable  that  few  roads  can 
make  so  good  a  showing  of  the  proportion  of  treated  ties  to 
the  total  number  of  ties  used  in  renewals.  Nevertheless, 
at  the  end  of  June,  1915,  only  7%  of  the  ties  in  the  track 
on  this  road  were  treated  ties. 

The  foregoing  estimate  is  mentioned  in  particular  not 
because  it  is  specially  better  or  more  important  than  others 
but  because  it  is  one  of  the  latest,  and  it  serves  to  call 
attention  again  to  an  opportunity  of  economy  that  is  ready 
a  id  waiting'  for  the  railways  to  accept  and  apply.  Similar 
e,  :imates  have  always  pointed  to  a  great  possibility  for 
economy. 

Untreated  ties  continue  to  form  the  great  majority  of 
the  ties  used  annually  for  new  track  construction  and 
maintenance,  with  treated  ties  in  a  decided  minority.  In 
view  of  this  condition  and  of  the  undoubted  and  material 
economies  to  be  obtained  by  the  more  general  use  of  the 
latter,  it  would  be  a  wise  move  on  the  part  of  railway 
engineers  to  bend  their  energies  toward  securing  a  much 
more  rapid  and  extensive  introduction  of  treated  ties. 
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Latest  Cas&al  Slide  Formidable 

The  slide  in  Gaillard  Cut  is  assuming  menacing  pro- 
portions. In  October,  1914,  when  it  first  made  its  ap- 
pearance, it  was  estimated  to  contain  about  5,000,000 
cu.yd.;  in  September  of  this  year,  when  its  first  serious  in- 
terference with  traffic  had  been  cleaned  up,  its  contents 
were  figured  as  7,000,000  cu.yd..  after  the  emergency 
removal  of  2,000,000  cu.yd.,  and  now  press  dispatches  state 
that  there  is  10,000,000  cu.yd.  to  be  removed.  Apparent- 
ly the  area  and  volume  of  this  largest  of  the  slides  are 
gradually  increasing. 

Fortunately  the  public  has  become  educated  up  to  the 
slides,  so  that  the  latest  has  not  caused  the  consternation 
in  the  press  that  marked  the  earlier  ones.  It  is  being 
recognized  that  the  canal  has  been  and  for  some  time 
will  be  open  only  on  sufferance  and  that  its  commercial 
and  military  value  can  be  counted  on  only  after  the  slip- 
ping earth 'sides  of  the  cuts  have  finally  been  leveled 
down  to  their  required  slope. 

The  main  question  now  is,  How  long  will  the  present 
blockade  last9    This  cannot  be  answered  without  more 
information  from  the  Isthmus.   If  all  of  the  sliding  earth 
were  in  the  channel  it  would  be  a  year's  job  to  remove  it 
for  in  the  normally  constricted  Culebra  fairway  1,000,000 
yd.  a  month  is  almost  the  limit  of  excavation.  Happily, 
'however,  the  nature  of  these  slides  is  such  that  although 
ultimately  the  whole  area  under  motion  will  have  to  be 
removed,' the  channel  section  can  be  cleared  up  first,  al- 
ways with  the  proviso  that  some  of  the  farther  earth  may 
at  any  time  slide  lower  and  cause  a  temporary  block  it 
seems  hardly  probable,  however,  that  through  deep-draft 
traffic  can  be  resumed  before  the  new  year. 
"  While  the  excavation  of  the  slides  is  largely  a  routine 
matter  to  the  canal  engineers,  who  have  been  digging  now 
for  over  eleven  years,  the  added  cost  to  the  canal  is  con- 
siderable.    Official  reports  up  to  now  have  stated  that  30^ 
000  000  yd.  of  earth  has  already  been  taken  out  from 
'  slides  at  an  average  cost  of  from  30c.  to  40c.  per  yd.  A 
total  of  about  $14,000,000  can  thus  be  charged  again  t 
the  insecure  geology  of  the  Tstbmus. 
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Tib©  Cost  of  Dipanimagge  FtminmpSiag 

Some  very  interesting  and  useful  figures  on  the  actual 
cost  of  drainage  pumping  in  Louisiana  have  been  col- 
lected at  great  labor  and  pains  by  one  of  the  Drainage 
Engineers  of  the  Department  of  Agriculture  and  are 
printed  elsewhere  in  this  issue.  The  usefulness  of  the 
figures  is  materially  increased  by  the  unique  tabulation 
of  surrounding  conditions.  The  total  operating  costs 
range  from  4.1  to  16c.  per  acre-ft.  lifted  1  ft.  This 
means  from  3  to  11c.  per  hp.-hr.,  with  7c.  average,  which 
does  not  depart  from  the  probable  range  of  figures  apply- 
ing to  other  small  isolated  steam  plants. 

To  the  annual  operating  costs,  probably  some  $8  per  hp. 
annual  fixed  charges  on  pumping  plants  is  to  be  added. 
(The  engine  and  pump  equipment  for  the  noncondens- 
ing  plants  would  cost  some  $35  per  hp.,  compared  with 
$45  for  the  condensing  plants,  but  the  boilers  and  auxil- 
iaries would  mount  to  some  $30  instead  of  $20,  so  that 
the  total  investment  per  horsepower  capacity  would  re- 
main relatively  the  same— near  $65.)  These  Louisiana 
plants  operated  intermittently  from  8  to  145  full  24-hr. 
clays  in  a  year  (with  an  average  of  43)  so  that  from 
4i/2c.  down  to  0.3c.  is  to  be  added  to  the  cost  per  horse- 
power-hour, the  average  being  some  0.7c.  per  hp.-hr.  This 
introduced  into  the  tabulated  costs  in  Mr.  Okey's  article 
brings  the  Louisiana  figures  to  from  3.5c.  per  hp.-hr.  at 
Little  Woods  to  12.9c.  at  Poydras — with  an  average  of 
8c.  for  all  there  shown.  For  the  work  of  a  drainage 
engineer,  Mr.  Okey's  original  figures,  expressed  for  hy- 
draulic units,  will  be  the  more  useful.  For  the  man  ap- 
proaching drainage  from  the  power  viewpoint,  the  com- 
parisons given  above  may  be  instructive — at  least  they 


will  show  that  general  knowledge  of  power  costs  on  a 
horsepower  basis  can  be  safely  applied  to  the  preliminary 
study  of  drainage  and  irrigation  problems. 

The  example  set  by  the  Engineers  Club  of  Kansas  City, 
in  securing  the  services  as  a  lecturer  on  military  engineer- 
ing of  Major  S.  A.  Cheney,  II.  S.  A.,  is  well'  worthy  of 
emulation  by  similarly  constituted  societies.  There  are 
few  such  societies  that  are  not  located  at  or  near  an  army 
engineer  station,  where  may  be  found  an  officer  who  doubt- 
less would  consider  it  almost  a  part  of  his  duty  to  assist 
the  civilian  engineer  to  a  better  understanding  of  the 
details  of  military  engineering.  Furthermore,  the  state  of 
the  public  mind  makes  this  the  one  time  to  insure  a  good 
response  on  the  part  of  the  civilian  engineer. 

Los  Angeles,  Calif.,  which  is  noted  for  its  good  street 
surfaces,  had  792  automobile  accidents  during  August. 
Good  pavements  and  a  high  accident  record  may  be  re- 
lated, as  the  temptation  to  speed  varies  directly  with  the 
excellence  of  the  highway.  Such  an  accident  record  sug- 
gests that  traffic  regulation  is  not  what  it  should  be  in 
Los  Angeles.  When  a  city  improves  its  highways  it  is 
apparently  desirable  to  brace  up  its  traffic  squad  at  the 
same  time. 

Do  local  sections  of  national  engineering  societies  tend 
to  disintegrate  the  older  type  of  local  societies  without 
commensurate  benefit  to  the  members  of  the  local  sections  ? 
A  number  of  engineers  in  one  city  say  yes.  What  do 
others  with  experience  think — in  thought's  of  say  25  to 
50  short  words? 


ditto: 


Ps^t©imt©©s  and  Royalties 

Sir — Some  rather  surprising  mathematics  is  produced 
by  E.  C.  Hardman,  under  the  title  of  "Patentees  and  Eoy- 
alties,"  in  his  letter  in  your  issue  of  Aug.  26,  1915.  He 
attempts  to  show  that  the  patentee  has  an  ad  vantage  over 
his  competitors,  when  all  are  bidding  on  the  patented 
plans,  the  royalty  payable  to  the  patentee  by  his  competi- 
tors being  publicly  specified.  I  had  contended  in  your 
issue  of  July  29,  1915,  that  the  patentee  has  no  advan- 
tage over  the  other  bidders. 

As  an  illustration  in  support  of  my  view,  let  us  sup- 
pose that  Contractor  Smith  ships  $1,000  in  gold  by 
boat.  The  vessel  sinks  and  the  owner  calls  for  bids  to 
raise  the  ship,  specifying  that  the  successful  bidder  shall 
recover  Smith's  $1,0*00  and  restore  it  to  him.  Contrac- 
tor Smith  concludes  to  bid  himself.  How  much  advan- 
tage has  he  over  his  competitors?    None,  of  course. 

Suppose  that  instead  of  a  chest  of  gold  buried  in  the 
sea,  Smith  owns  a  patent  on  the  method  of  raising  the 
vessel  and  the  owner  specifies  that  Smith  should  receive 
$1,008  out  of  the  salvage  for  his  royalty.  What  advan- 
tage has  Smith  over  his  competitors,  if  he  concludes  to 
bid  himself?    None,  of  course. 


The  answer  to  Mr.  Hardman's  mathematics  is  that  it 
was  the  profit  that  was  reduced  in  each  case,  and  not  the 
royalty.  Mr.  Hardman  assumes  that  "the  work  presents 
few  difficulties  so  that  the  profit  is  fairly  .assured."  But 
the  royalty  is  absolutely  assured.  Why,  then,  risk  any  of 
it?  If  the  patentee-contractor  takes  the  work,  it  can  only 
be  because  he  has  reduced  his  profits  below  those  of  his 
competitors,  and  not  the  specified  royalty. 

Mr.  Hardman  intimates  that  it  makes  no  difference 
anyway,  whether  a  reduction  is  made  on  profit  or  on  roy- 
alty. But  the  difference  is  just  this,  that  if  the  reduc- 
tion is  made  on  royalty  it  takes  money  out  of  the  bank, 
whereas  if  it  is  made  on  the  profit  it  merely  reduces  the 
odds  on  a  speculative  item. 

Let  us  examine  the  problem  in  another  way.  If  the 
specified  royalty  gives  the  patentee  an  advantage,  that 
advantage  will  be  increased  by  making  the  royalty  ex- 
cessive. Let  us  assume,  then,  that  the  work  is  to  cost 
$1,000  and  that  the  royalty  is  to  be  another  $1,000  and 
that  to  this  total  cost  of  $2,000  we  add  no  profit.  Now 
let  the  patentee  bid  against  his  competitors.  How  much 
can  he  cut  his  bid  to  get  the  work?  According  to  Mr; 
Hardman.  he  will  sacrifice  any  part  of  the  $1,000  royalty, 
but  if  he  reduces  the  royalty  by  even  one  dollar,  he  will 
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lose  money  because  he  will  then  realize  but  $999  while 
the  successful  bidder  would  pay  him  -$1,000.  Suppose 
we  figure  a  profit  of  $1  instead  of  nothing.  Then  the 
patentee-contractor  can  reduce  his  bid  by  any  part  of  that 
me  dollar  to  secure  the  award.  But  when  he  deducts  more 
than  one  dollar  he  loses  money.  The  same  reasoning  ap- 
plies as  the  profit  is  increased  and  the  royalty  reduced 
to  reasonable  amounts. 

As  to  Mr.  Hardman's  actual  case,  where  a  cut  of  $300 
was  made  by  the  patentee-contractor  to  permit  award  at 
private  letting,  the  answer  is  the  same — that  the  profit  was 
reduced  and  not  the  royalty.  But  Mr.  Hardman  even 
says  that  it  matters  not  which  was  reduced.  Surely,  he 
has  no  complaint  if  his  competitor  was  willing  to  accept 
less  profit  than  himself.  There  is  nothing  dishonorable 
in  presenting  a  supplemental  bid.  Mr.  Hardman  admits 
that  the  statute  was  complied  with.  In  Missouri  the  law 
encourages  supplemental  bids,  and  he  is  evidently  from 
that  state. 

When  the  patentee-contractor  himself  is  a  bidder,  he 
is  actually  at  a  disadvantage,  since  it  is  to  his  interest  to 
supply  as  nearly  perfect  a  product  as  possible,  whereas 
his  competitors  will  endeavor  to  construct  at  lowest  pos- 
sible cost. 

The  -foregoing  illustrations  will  be  found  to  apply  re- 
gardless of  the  merit  of  the  patent  or  the  amount  of  the 
royalty,  and  equally  when  a  patentee  or  his  agent  on  com- 
mission is  one  of  the  competitors.  The  principle  may  be 
stated  as  follows:  A  patentee-contractor  who  is  entitled 
to  a  specific  payment  from  the  successful  bidder  must  add 
that  amount  to  his  computed  cost  if  he  elects  to  lose  that 
payment  by  defeating  his  competitor.  Every  other  bid- 
der adds  it  to  his  cost.    Hence  all  are  on  an  equality. 

In  this  principle,  too,  will  he  found  an  excellent  test 
of  breadth  of  reasoning.  Engineers,  who  are  accustomed 
to  view  but  one  side  of  a  case,  will  find  it  hard  to  accept 
the  principle  even  when  demonstrated.  Lawyers,  who  are 
trained  to  view  both  side<  with  impartiality,  will  accept 
it,  and  the  courts  hold  in  accordance  with  it.  A  book- 
keeper or  accountant  will  grasp  the  principle  readily, 
but  the  ability  to  do  so  seems  to  be  strangely  lacking  in 
the  reasoning  powers  of  many  of  the  bidders  that  compete 
on  patented  devices  at  public  lettings. 

Daniel  B.  Luten. 

Indianapolis.  Ind.,  Sept.  9,  1915. 
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Sir — I  have  had  to  do  in  various  professional  ways  with 
eleven  points  along  the  coast  of  the  Gulf  of  Mexico  from 
Gulfport  on  Mississippi  Sound  to  Coatzacoalcos  on  the 
Isthmus  of  Tehuantepec.  I  have  lived  through  the  storms, 
the  hurricanes  and  the  "northers"— have  seen  their  com- 
ing, their  activities  and  their  effects.  The  history  of  my 
works  there  goes  back  to  1875. 

I  have  read  the  descriptions  of  the  Galveston  disaster 
in  your  issues  of  Aug.  26  and  Sept.  2.  I  have  looked  for  a 
very  important  physical  feature,  but  see  no  special  refer- 
ence to  it.  I  refer  to  the  fact  that  the  gulf  storms  usually 
start  in  the  southeast.  The  wind  blows  from  that  quarter 
for  a  day  or  two,  steadily  growing  stronger  and  stronger. 
'I'll is  storm,  originating  in  the  central  portion  of  the  gulf 
or  even  at  times  in  the  Caribbean  Sea,  piles  the  water  up 
along  the  northern  shore  of  the  gulf,  often  so  high  as  to 


be  called  a  "tidal  wave."'  The  storm  develops  into  a  wind 
of  hurricane  velocity  before  it  changes.  It  then  moves 
around  in  the  direction  of  the  hands  of  a  watch,  into  the 
south,  southwest,  west,  and  finally  quickly  whips  into  the 
northwest  or  north,  when  it  blows  sometimes  with  terrific 
force — 75  to  100  miles  an  hour. 

At  most  points — the  mouth  of  the  Mississippi  River, 
Sabine  Pass,  Indianola  (wiped  out  by  the  southeast  gale 
in  1875)  and  elsewhere — the  north  wind  brings  relief 
from  the  high  water,  but  at  Galveston  the  situation  is  dif- 
ferent. The  southeast  winds  force  the  rising  waters 
through  the  two  channels,  east  and  west  of  Galveston 
Island,  up  into  Galveston  Bay,  which  has  an  area  of 
271  sq.mi.  When  the  wind  veers  into  the  north  the  im- 
mense mass  of  water  piled  up  in  this  great  bay  is  forced 
toward  the  gulf.  The  channel  cannot  immediately  carry 
it,  and  it  rushes  over  the  island  itself,  but  it  is  ob- 
structed by  the  high  water  which  is  already  on  or  around 
the  island  and  outside  in  the  gulf  and  which,  under  the 
reserve  force  of  the  southeast  hurricane,  is  still  striving 
to  get  into  the  bay,  and  these  two  masses  of  water  moving 
in  opposite  directions,  or  striving  to  do  so,  pile  up  on  Gal- 
veston Island  lying  between  the  bay  and  the  gulf. 

There  is  only  one  remedy.  Do  as  has  been  done  at 
Cairo,  111.,  at  the  confluence  of  the  Ohio  and  Mississippi — 
raise  the  entire  city  or  at  least  surround  it  by  walls  high 
enough  to  keep  out  the  highest  floods  and  tides. 

Galveston  will  have  disasters  similar  to  this  last  one, 
and  perhaps  worse,  until  the  entire  city  is  raised  at  least 
1(>  ft.  on  the  gulf  side  and  10  ft.  on  the  bay  side. 

The  remark  in  your  editorial  of  the  Aug.  26  issue  is 
correct :  "The  fact  that  most  of  the  flood  damage  seems 
to  have  been  on  the  north  side  of  the  island,  where  grades 
are  still  as  low  as  they  were  before  1900,  points  the  way  to 
future  work."  The  italics  are  mine.  I  might  add  that 
in  1900,  in  the  American  Church  at  Buenos  Aires,  before 
a  large  and  interested  audience,  I  delivered  an  address 
just  after  the  disaster  of  that  year,  described  the  geo- 
graphical, physical  and  meteorological  hydraulic  situa- 
tion as  here  briefly  given  and  predicted  the  disaster  of  this 
year — 15  years  later. 

E.  L.  Coktiiell. 
North  Egremont,  Mass.,  Sept.  4,  1915. 

P^cDjpeiP  Tisi&Ibeiriinvgf 

Pipe^eiatledl  Susrbwsvy  C@lllsi.ips© 

Sir — In  reference  to  your  articles  on  the  subway  tim- 
bering accidents  on  Seventh  Ave.  and  on  Broadway  and 
the  editorial  on  the  same  subject,  Sept.  30,  I  would  like 
to  offer  some  comments. 

In  these  articles  the  system  of  timbering  in  use  at 
the  scene  of  both  accidents  is  described  in  detail  with 
illustrations,  as  well  as  the  conditions  after  the  acci- 
dents. It  seems  to  me  that  the  causes  of  both  accidents 
are  entirely  apparent  from  these  descriptions  and  I  do 
not  therefore  agree  with  the  vague  and  indefinite  sugges- 
tions mentioned  as  possible  causes. 

To  quote  from  Engineeruuj  News  as  to  the  timbering 
in  Seventh  Ave : 

The  beams  under  the  street  planking  and  car  tracks  are 
carried  by  one  12xl6-in.  longitudinal  stringer  on  either  side 
of  a  center  aisle.  Bents  of  6  to  S  posts,  spaced  10  ft.  apart 
along  the  work,  support  the  stringers  and  also  directly  the 
roadway  beams.  These  posts  in  turn  foot  on  transverse  24-in. 
SO-lb.  I-beams,  one  25-ft.  length  on  either  side,  set  12  to  15  ft. 
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above  the  floor  of  the  excavation.  Pour  12xl2-in.  posts,  two 
under  each  I-beam,  carry  the  load  of  the  entire  bent.  '  For 
bracing,  the  I-beams  are  strutted  longitudinally  by  4x8-in. 
or  Sx8-in.  spreaders  wedged  between  their  webs.  Two  or 
three  such  spreaders  are  used  on  either  side  of  the  central 
aisle.  Also,  the  upper  tier  of  posts  is  set  on  4xl2-in.  or 
6xl2-in.  foot  planks  dapped  over  the  top  flanges  of  the 
I-beams  in  alternate  bays  between  bents.  Longitudinal 
spacer  planks  under  the  roadway  beams  also  act  as  struts 
Transversely,  the  two  I-beams  of  each  bent  are  spread  and 
tied  by  a  pair  of  12-in.  20%-lb.  channels  spanning  the  middle 
aisle  and  bolted  to  the  I-beam  webs.  There  are  other  spread- 
ers, and  at  many  places  transverse  diagonal  bracing  in  the 
upper  tier  of  posts,  as  indicated  in  Pig.  5.  The  outer  posts 
are  blocked  against  the  side  walls  of  the  cut.  There  is  no 
longitudinal  bracing  in  either  upper  or  lower  tier  of  posts. 

From  the  above  description  it  is  clear  that  the  trans- 
verse 80-lb.  I-beams  in  each  bent  (two  of  which,  together 
with  the  center  12-in.  channels,  were  bolted  together  to 
form  a  continuous  transverse  member)  inserted  in 
the  line  of  posting  broke  the  posts  at  this  line,  toggle 
jointing  each  bent,  and  that  there  was  no  longitudinal 
vertical  diagonal  bracing  of  the  posts  above  or  below 
these  cross-members.  Further  it  is  evident  that  the  tog- 
gle joints  of  the  bents  were  all  locked  or  joined  together 
by  the  longitudinal  struts  between  the  transverse  I- 
beam  members,  so  that  a  longitudinal  end  thrust,  ap- 
plied in  line  of  the  struts,  would  break  or  fold  all  the 
bents  simultaneously  and  allow  the  street  structure  to 
collapse.  It  seems  only  common  sense  to  assume  that 
this  is  what  actually  occurred  in  Seventh  Ave.,  the  blast 
supplying  the  end  thrust.  When  the  toggle  joints  of  the 
bents  were  broken  by  a  south  thrust,  the  result  was  that 
the  post  props  were  knocked  out  from  under  the  tem- 
porary street  platform  and  it  fell  into  the  ditch. 

The  accident  could  have  been  prevented  by  longitud- 
inal vertical  diagonal  bracing  of  the  posts  above  and 
below  the  transverse  members.  Such  bracing  would  have 
confined  the  effect  of  the  blast  that  directly  caused  the 
accident  to  a  small  injury  of  local  timber  only. 
_  As  to  the  Broadway  accident,  the  timbering  condi- 
tions were  quite  similar  to  those  in  Seventh  Ave.,  and 
the  extensive  collapse  of  timber  structure  caused  by  the 
rock  slide  is  attributable  to  the  same  lack  of  diagonal 
bracing.  The  rock  slide  itself  could  have  been  prevented 
by  proper  timbering,  similar  to  that  employed  in  subway 
excavating  in  earth;  that  is,  cross-bracing  and  rangers 
and  vertical  lagging  blocked  against  the  rock  face. 
_  In  view  of  the  foregoing,  therefore,  various  explana- 
tions of  the  accidents  that  have  been  offered  seem  un- 
necessarily vague.  I  do  not  agree  with  some  of  the 
reasons  mentioned  in  Engineering  News  of  Nov.  30.  To 
quote  from  the  editorial,  in  which  it  speaks  of  the  coin- 
cidence of  the  two  accidents: 

To  conclude  anything  from  the  fact  of  the  coincidence  is 
wrong  m  the  present  case,  however,  because  the  two  accidents 
were  fundamentally  different  in  character.  The  Broadway 
accident  was  due  to  what  the  lawbooks  call  an  act  of  God 
m  this  case  a  catastrophal  rock  fall.  Rock  falls  are  not 
quite  so  unforeseeable  as  hurricanes  and  floods,  but  they 
remain  the  ever-continuing  threat  in  rock  excavation,  whether 
tor  mine  or  structural  use.  Mining  engineers,  who  boast  of 
the  perfection  oi  ttieir  timbering  practice,  admit  that  the 
heaviest  proportion  of  mine  fatalities  is  due  to  rock  falls 

The  Seventh  Ave.  collapse  is  unquestionably  a  very  serious 
matter.  But  any  thoughts  or  sentiments  based  on  it  should 
not  be  complicated  by  reference  to  the  Broadway  accident 


due  to  rock  falls,"  there  is  no  close  analogy  between  the 
Broadway  accident  and  the  dangerous  conditions  met 
with  in  underground  mining.  In  mining,  heavy  pres- 
sures on  the  roof  and  the  sides  of  stopes  or  other  open- 
ings are  often  developed  that  no  timber  will  hold;  also 
most  rock  falls  underground  are  from  the  roof  of  the 
opening  or  stope,  where  the  continuous  mining  of  ore 
prevents  secure  timbering  of  the  roof  at  the  point  of  at- 
tack. The  Broadway  subway  cut,  however,  is  from  a 
mining  standpoint  a  shallow  open  cut  the  walls  of  which 
could  be  easily  held  by  proper  timbering,  no  matter  how 
the  dip  of  the  strata  or  cleavage  planes. 

There  is  however  a  close  analogy  between  the  Broadway 
and  Seventh  Ave.  accidents,  in  that  the  failure  of  the 
timber  structures  was  communicated  over  a  much  greater 
area  than  that  directly  affected  by  the  rock  fall  and  blast. 
Diagonal  bracing  of  the  posts  on  Broadway  would  have 
restricted  the  area  of  timbering  affected  by  the  rock  fall, 
and  it  seems  to  be  only  a  matter  of  luck'  that  a  greater 
area  did  not  collapse.  This  diagonal  bracing  has  since 
been  put  in  on  the  Broadway  section  in  question  and  else- 
where. 

Johx  Seward. 

West  Nutley,  N.  J.,  Oct.  6,  1915. 

Sir — I  notice  in  Engineering  News  of  Sept.  2  an  edi- 
torial concerning  an  inquiry  as  to  contracts  made  on  a  per- 
centage basis  in  which  there  would  be  an  inducement  for 
economy. 

A  contract  of  this  character,  where  the  writer  was  en- 
gineer, was  made  by  the  Troy  Public  Works  Co.,  of  Utica, 
N.  Y.,  with  a  private  owner  for  the  construction  of  a  ma- 
cadam road  about  2  mi.  in  length.  The  contractor  was 
to  furnish  all  materials  and  labor,  also  all  incidental  ex- 
penses at  actual  cost  plus  15%.  If  the  cost  exceeded  the 
amount  as  estimated  by  the  engineer  according  to  the 
stated  schedule  of  quantities  and  prices,  the  contractor 
was  to  receive  only  7l/2%  on  such  excess.  If  less,  the  con- 
tractor would  receive,  in  addition  to  the  15%  of  actual 
cost,  10%>  on  the  difference  between  the  cost  and  the 
original  estimate.  However,  this  contract  was  not  com- 
pleted, as  after  the  work  was  well  under  way  construc- 
tion was  discontinued  by  order  of  the  engineers  of  the 
New  York  Water  Supply  (since  the  road  went  over  a  hill 
which  will  be  surrounded  with  water  in  the  new  Ken- 
sico  reservoir)  and  settlement  was  made  for  work  done 
by  mutual  agreement.  Later  a  like  contract  was  made  be- 
tween the  same  parties  for  steam-shovel  work  at  another 
place. 

E.  F.  Mussox. 

Norwich,  N.  Y.,  Sept.  8,  1915. 


Why  lay  the  Broadway  accident  to  "an  act  of  God," 
when  a  little  timbering,  properly  placed,  would  have  held 
the  rock  safe.  Also,  as  to  the  statement  that  "mining 
engineers,  who  boast  of  the  perfection  of  their  timbering, 
admit  that  the  heaviest  proportion  of  mine  fatalities  is 


A  Water  Storage  Dam  140  ft.  high,  impounding  3,500,000,000 
gal.  of  water  for  regulating  the  flow  of  the  Naugatuck  River, 
Connecticut,  has  been  recommended  by  Charles  H.  Preston' 
Jr.,  of  Waterbury,  Conn.,  in  a  report  to  the  manufacturers 
of  the  Naugatuck  Valley.  The  plans  for  the  dam  have  been 
accepted  by  the  State  Board  of  Engineers.  The  dam,  which, 
is  the  first  of  a  proposed  series,  would  contain  190,000  cu.yd. 
of  cyclopean  masonry.  The  entire  project,  if  carried  out! 
would  be  the  largest  enterprise  of  the  kind  in  New  England! 
and  would  cost  several  million  dollars.  The  prospect  for  its 
construction  is  not  announced. 
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SYNOPSIS — Four  conduits  in  a  single  three- 
story  reinforced-concrete  structure  would  convey 
pure  lake  water  for  power,  divert  sewage,  turn  sur- 
face water  at  will  into  a  pond  for  storage  or  into  a 
river  to  waste,  and  convey  condenser  water  into  oil- 
separating  and  condenser  basins.  Water-power 
for  mills  would  be  regulated,  the  city  water-supply 
increased,  river-pollution  nuisance  abated  and  IJ/O 
acres  of  land  reclaimed. 

The  city  of  Fall  River,  the  principal  cotton-manufactur- 
ine  center  in  the  United  States,  is  crossed  transversely 
by  the  Quequechan  River,  a  stream  having  a  total  length 
of  only  2l/2  mi.  The  stream  serves  as  an  outlet  for  the 
North  and  South  Watuppa  ponds,  which  together  consti- 
tute in  area  the  largest  body  of  fresh  water  in  Massa- 
chusetts, and  which  are  only  2  mi.  from  tidewater  and 
130  ft.  above  it.  In  its  first  2  mi.  the  river's  course  is 
nearly  level,  the  130-ft.  drop  taking  place  in  a  series  of 
falls  occurring  in  the  last  half  mile  of  its  length.  The 
Watuppa  Dam,  built  many  years  ago  at  the  point  where 
the  river  begins  to  fall,  has  caused  the  upper  portion  to 
overflow  the  flats  adjoining  the  original  river  bed,  so  that 
at  some  points  the  river  is  2,000  ft.  wide. 

Upon  the  shores  of  the  Quequechan  are  located  numer- 
ous cotton  mills  containing  about  one-half  of  the  4,000,000 
spindles  in  the  city.  These  mills  draw  water  from  the 
stream  for  condenser  purposes  and  for  bleaching  and 
washing  fabrics  and  return  into  it  the  heated  water  which 
has  been  passed  through  the  condensers.  They  also  dis- 
charge into  it  various  wastes,  including  sewage,  and  the 
stream  is  further  polluted  by  oil  from  the  condensers,  by 
surface  water  from  the  slopes  of  the  city  adjoining  the 
stream  and  by  city  sewage  discharged  from  the  sewers 
through  various  overflows.  The  larger  number  of  these 
mills  are  located  along  the  upper,  overflowed  reach  of  the 
river,  which  by  reason  of  the  pollution  which  it  receives 
is  at  times  very  offensive. 

Of  the  two  Watuppa  ponds,  the  North  Pond  is  utilized 
as  the  source  of  the  city's  water-supply,  and  is  in  fact 
scarcely  sufficient  for  that  purpose,  and  must  soon  be  aug- 
mented from  another  source.  This  leaves  only  the  South 
Pond  available  for  supplying  through  the  river  the  de- 
mands of  the  mills  along  the  stream.  This  supply  varies 
greatly  in  quantity  with  the  level  of  the  pond  and  at 
times  is  insufficient  to  furnish  the  mills  with  the  desired 
quantity  of  water,  while  at  other  times  much  is  wasted. 
Moreover,  the  hot  condenser  water  discharged  from  the 
mills  nearest  the  lake  heats  the  river  water  to  such  a  de- 
gree that  mills  farther  downstream  frequently  find  it 
necessary  to  shut  down  temporarily,  as  the  water  is  too 
hot  for  condensing  purposes.  At  certain  times  the  water 
is  too  polluted  to  serve  for  washing  fabrics. 

The  improvement  of  the  stream  and  conservation  of  the 
water  have  been  under  consideration  for  about  40  vr., 


but  only  within  the  last  year  has  a  complete  study,  accom- 
panied by  plans  and  details  of  cost,  been  made. 

The  most  interesting  and  unusual  feature  of  the  project 
proposed  by  the  commission  |  created  by  the  legislature 
of  1913]  for  the  solution  of  the  problem  is  the  main  con- 
duit, a  three-level  reinforced-concrete  structure  of  large 
size,  which  is  here  shown  in  cross-sec  tion.  This  structure 
extends  from  the  South  Pond  to  the  Watuppa  Dam  and 
has  a  total  length  of  9,800  ft.  In  its  lower  portion  it 
contains  a  covered  channel  sufficiently  large  to  take  the 
entire  river  discharge  and  at  a  sufficiently  low  grade  to 
enable  the  lake  to  be  drawn  down  considerably  lower  than 
is  possible  through  the  natural  river  bed,  thereby  increas- 
ing by  about  70%  the  available  storage  capacity  of  the  lake 
and  insuring  for  the  mills  an  abundant  and  regular  supply 
of  water  of  the  same  purity  and  temperature  as  the  lake 
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*Abstract  of  report  of  the  Watuppa  Ponds  and  Quequechan 
River  Commission  to  the  City  Council  of  Fall  River,  Mass., 
Fav,  Spofford  &  Thorndike,  Consulting  Engineers,  30S  Boylston 
St.,'  Boston. 
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water.  This  channel  is  level  throughout  its  course  and  is 
under  pressure ;  in  effect,  it  extends  the  lake  to  the  mills. 
Immediately  above  this  channel  is  one  providing  ample 
capacity  for  storm  water.  This  channel  is  also  level,  and 
is  fitted  with  controlling  devices  that  permit  the  storm 
water  to  be  discharged  either  downstream  into  the  Taun- 
ton River  or  upstream  into  the  South  Pond.  At  the  up- 
permost level  is  a  covered  channel  to  take  the  heated 
and  polluted  condenser  water  back  to  the  pond,  into  which 
it  is  discharged  after  passing  through  both  an  oil-separat- 
ing basin  and  a  cooling  basin.  In  the  foundation  of  this 
■structure,  adjoining  the  cool-water  channel,  a  trunk  sewer 
is  constructed  for  a  portion  of  the  length  of  the  conduit. 
The  areas  and  capacities  of  the  various  channels  in  the 
portion  of  the  main  conduit  adjoining  the  pond  are  as 
follows : 

Capacity, 
Area,  Sq.Ft.  Sec.-Ft. 

Cold-water   channel   110  500 

Surface- water   channel   143  700 

Hot-water  channel   81  225 

The  overall  dimensions  of  the  conduit  at  this  point  are 
37  ft.  in  width  and  23  ft.  in  height.  The  cold  water  is 
discharged  downstream  into  the  existing  river  bed  at  a 
point  where  the  river  begins  its  rapid  descent.  The  sew- 
age and  storm  water,  however,  are  discharged  into  an 
outfall  sewer,  built  as  a  tunnel  and  emptying  into  the 
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Taunton  River.  As  a  protection  in  case  of  a  severe  flood, 
this  tunnel  is  made  somewhat  larger  than  is  necessary  for 
sewage  alone,  and  is  also  connected  with  the  cold-water 
channel,  thereby  making-  possible  a  flood  discharge  greater 
than  can  now  be  conveyed  by  the  existing  river  channel 
between  the  Wafuppa  Dam  and  tidewater.  This  portion 
of  the  river  bed  is  badly  obstructed  by  various  deposits 
and  is  contracted  by  the  construction  of  buildings  along- 
side and  over  it.  Suitable  provision  for  longitudinal  ex- 
pansion is  made  in  the  conduit,  and  special  precautions 
are  taken  to  allow  for  the  independent  movement  of  the 
hot-water  channel. 

One  of  the  chief  advantages  of  the  conduit  is  the  op- 
portunity it  provides  for  increased  fire  protection  for  the 
mills  along  the  river.  The  abundant  supply  of  water  in 
the  cold-water  channel  can  be  readily  utilized  for  fire 
protection,  not  only  for  the  district 'in  the  immediate 
vicinity  of  the  conduit,  but  also  in  the  portion  of  the  city 
lying  along  the  river  valley.  The  district  to  which  this 
additional  fire  protection  can  be  secured  includes  the  cen- 
tral business  section  of  the  city,  in  addition  to  the  manu- 
facturing district  bordering  the  river.  The  advantage  of 
this  additional  fire  protection  is  particularly  important 
because  of  the  limitations  of  the  present  domestic  water 
supply. 

Another  important  advantage  of  the  plan,  so  far  as  the 
water-supply  is  concerned,  is  that  by  its  capacity  of  low- 
ering the  lake  to  considerably  lower  levels  than  can  be 
done  through  existing  means,  a  far  greater  storage  ca- 
pacity of  the  lake  is  made  available  and  a  regular* daily 
supply  of  20,000,000  gal.  throughout  the  year  can  be  ob- 
tained, this  being  equivalent  to  the  average  yield  of  the 
watershed.  Under  the  conditions  now  existing  the  daily 
water-supply  may  fall  as  low  as  5,000,000  gal. 

In  addition  to  the  design  of  the  main  conduit  numerous 
branch  conduits  to  supply  the  various  mills  have  been 
planned,  as  well  as  a  complete  system  of  sewers  for  the 
unsewered  portion  of  the  city  adjoining  the  stream,  and 
storm  drains  where  needed.  Only  a  limited  portion  of 
these  sewers  and  drains  need  be  built  at  the  outset. 

In  the  process  of  the  investigation  considerable  atten- 
tion was  given  to  the  separation  of  oil  from  the  condenser 
water  to  prevent  its  being  discharged  into  the  pond,  there- 
by forming  a  nuisance  because  of  its  deposits  along  the 
shore  of  the  pond.  Experimental  studies  were  conducted 
on  this  topic  in  the  laboratories  of  the  Massachusetts  In- 
stitute of  Technology,  which  resulted  in  establishing  the 
size  and  type  of  the  oil-separating  basin.  Similar  study 
was  given  to  the  question  of  cooling  this  hot  water  to  pre- 
vent undue  heating  of  the  lake  water  near  the  cold-water 
intake. 

It  was  found  that  a  cooling  basin  sufficient  in 
size  to  permit  of  cooling  the  discharged  water  in  very 
hot  weather  to  the  same  temperature  as  the  lake  was  im- 
practicable. The  cooling  basin  as  designed  will,  however 
have  considerable  effect  in  this  direction,  and  its  outlet 
Pto  the  lake  is  sufficiently  remote  from  the  cold-water 
mtake  to  insure  that  the  partly  cooled  water  will  not 
reach  the  intake  before  thorough  mingling  with  the  lake 
water;  it  will  therefore  have  sufficient  additional  cooling 
to  make  sure  that  the  water  reaching  the  mills  will  be 
cool  enough  for  condenser  purposes  under  any  conditions 
that  may  arise. 

The  plan  also  contemplates  as  a  necessary  part  of  the 
Volition  of  the  nuisance  the  filling  of  the  entire  area  of 


the  flats.  Tin's  will  result  in  the  redemption  of  L46  acres 
of  land,  which  will  immediately  become  available  for 
manufacturing  and  civic  purposes. 

The  total  estimated  cost  of  construction  is  $2,592,500, 
and  m  addition  to  this  the  engineers  have  made  an  al- 
lowance of  $100,000  for  damages  and  $250,000  for  general 
expenses,  bringing  the  total  gross  cost  up  to  about  $3,000,- 
000.  As  an  offset  to  this  it  is  estimated  that  the  value  of 
the  reclaimed  land  will  be  $800,000  ami  the  benefits  ac- 
cruing to  the  mills  $1,000,000,  thus  reducing  the  cost  to 
the  city  to  somewhat  over  $1,000,000. 

According  to  the  legislative  act,  the  project  must  be 
adopted  or  rejected  by  the  city  council  within  thirty  days 
of  the  receipt  of  the  report.  The  project  has  alreadv  been 
approved  by  the  Massachusetts  State  Department  of 
Health. 

Tw©  Hesv.^  IRsi.SE  S©efta®ims 

Rails  heavier  than  100  lb.  per  yd.  are  exceptional,  and 
have  been  applied  mainly  where  conditions  of  curvature 
ami  heavy  traffic  combine  to  cause  severe  stress  and  wear 
upon  the  track.  The  Pennsylvania  R.R.,  however  is 
introducing  a  125-lb.  rail  for  general  use  on  its  busy 
mam  lines,  and  the  New  York  Central  R.R.  is  using  a  105- 
lb.  rail  for  similar  lines. 

The  heaviest  rail  ;!,,w  in  use  is  the  135-lb.  rail  of  the 
Central  R.R.  of  New  Jersey.    This  was  adopted  a  few 
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DESIGN  OF  RECENT  HEAVY  RAIL  SECTIONS 


Weight  per  yd  

Height  

Width  of  base. 
Width  of  head.  . 

Sides  of  head  

Depth  of  head. .  . 
Depth  of  web. .  . 

Depth  of  base  

Thickness  of  web 
Radius  of 

Head  

Top  corners  

Bottom  corners. . 
Sides  of  web. . . 

Top  fillets  

Bottom  fillets.  .  . . 
Corners  of  base. . . 

Head  

Web  

Base  

Moment  of  inertia  .  . 
Fishing  angle,  top. .  . 
Fishing  angle,  base.  . 


C.R.R.  of  N.J. 
135  lb. 
65  in. 
6  in. 

3  5/32  in. 
Sloped 

2  in. 

3  9/32  in. 
1  7/32  in. 

j-in. 

14  in. 
I  in. 
3,  10  in. 
14  in. 
i  >n, 
i  in. 


in. 


40 . 28 ' 

21.90^ 

37.82% 

72.39 

14° 

14° 


Penna.  R.R. 
125  lb. 
6}  in. 
5|  in. 
3  in. 
Vert. 
U  in- 

3  13/32  in. 
1  7/32  in. 
21/32  in. 

12  in. 
7/16  in. 
1/16  in. 
16  in. 
h  in. 
!  in. 
1/16  in. 
38.9%    (4.73  sq.in.) 
20.3%    (2.47  sq.in.) 
40.8%    (4.95  sq.in.) 
68.7 
18° 
14° 


years  ago  and  is  now  in  service  on  about  40  mi.  of  track. 
The  Pennsylvania  R.R.  1ms  more  recently  adopted  its 
125-lb.  rail.  Last  year  15,000  tons  of  this  section  were 
laid,  covering  about  75  mi.,  and  the  1915  contracts  call 
for  37,500  tons. 

Sections  of  the  two  rails  and  their  comparative  dimen- 
sions and  proportions  are  given  herewith.  It  will  be  seen 
that  they  represent  distinct  types  of  design. 
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SYNOPSIS — The  engineers  of  the  Public  Service 
Comm-ission  of  New  York  City  report  that  the 
Seventh  Ave.  collapse  of  Sept.  22  was  caused  by  a 
blast  in  the  northeast  comer  of  the  excavation.  E. 
S.  Davis  and  H.  H.  Quimby  report  that  the  subway 
timbering  has  only  minor  defects,  that  continuous 
longitudinal  bracing  is  unnecessary  and  that  the 
only  danger  is  from  rock  slides. 


Reports  have  been  made  on  the  two  recent  failures  of 
subway  timbering  in  New  York  City  (Sept.  22  on  Sev- 
enth Ave.  and  Sept.  25  on  Broadway)  by  the  engineers 
of  the  Public  Service  Commission.,  which  is  m  charge 
of  building  the  subways,  and  by  an  expert  board  com- 
posed of  Edmund  S.  Davis,  Chief  Engineer,  Boston  Tran- 
sit Commission,  and  Henry  H.  Quimby,  Chief  Engineer, 
Philadelphia  Department  of  Transit.  The  latter  report 
deals  with  both  collapses,  but  the  engineers  of  the  Public 
Service  Commission  say  nothing  about  the  Broadway  ac- 
cident and  confine  themselves  to  the  earlier  one.  The 
chief  points  in  the  reports  are  as  follows: 

Cause  of  Seventh  Ave.  Collapse 

John  H.  Myers,  Division  Engineer  of  the  Public  Ser- 
vice Commission,  whose  division  included  the  Seventh 
Ave.  section  where  the  collapse  occurred,  reports  that 
just  before  8  a.m.,  Sept.  22,  the  bench  on  the  east  side 
of  the  north  heading  at  25th  St.  and  Seventh  Ave.  was 
being  blasted.  One  hole  near  the  bottom  was  shot  and 
then  four  holes  in  the  bench.  The  collapse  followed  im- 
mediately after  the  second  blast.  The  rock,  while  quite 
hard,  appeared  to  have  a  number  of  seams,  and  maTks 
at  the  holes  indicated  that  the  rock  probably  broke  out 
more  readily  than  normal,  and  may  have  been  thrown  a 
considerable  distance  back  from  its  original  position 
Large  pieces  of  rock  were  found  near  the  wreckage  of 
the  tower  supporting  the  middle  runner  beam  (see  sketch 
of  timbering,  Fig.  5,  Engineering  News,  Sept.  30,  p.  66-4). 
They  were  probably  some  of  the  pieces  blown  out  by  the 
blast. 

The  eastern  one  of  the  three  runner  beams  had  been 
forced  south,  carrying  with  it  two  transverse  I-beams 
(20  in.)  suspended  from  it.  Most  of  the  easterly  trans- 
verse I-beams  which  divided  the  street  timbering  into  two 
stories  were  found  lying  in  a  general  southeast-north- 
west direction.    Mr.  flyers  states: 


I  formed  the  opinion  that  the  blast  had  been  the  cause  of 
the  accident  and  that  its  force  had  caused  the  members  form- 
ing the  support  of  the  street  and  trolley  tracks  to  move  o 
the  south  and  that  this  southerly  movement  was  especiall> 
evident  on  the  east  side  of  the  cut,  which  was  the  S1de  on 
which  the  blast  was  fired.  I  also  felt  that  th.s  movem  n 
had  in  all  probability  been  augmented  by  the  fact  that  the 
Volley  track,  having  had  the  supports  taken  away  from 
beneath  it,  had  hung  in  a  manner  similar  to  a  rope  and 
S  this  action  by  either  pulling  the  posts  which  were  above 
the  cross  I-beams  to  the  north  or  else  pushing  them  to  the 
south  had  in  turn  augmented  the  movement  which  [believe 
the  blast  initiated,  and  when  this  disturbance  of  the  track 
Cached  he  point  where  the  surface  car  was,  its  weight  added 
to  thai  of  the  track  increased  the  force  tending  to  move .  the 
supporting  structure  southward.  The  car  being  a  northbound 
one  was  on  the  east  track,  upon  which  side  of  the  cut  there 


is  most  evidence  of  this  movement.  The  posts  supporting  the 
cross  I-beams  fell  with  tops  to  the  south  and  bottom  ends 
to  the  north. 

Marks  on  the  web  of  the  most  northerly  transverse  I- 
beam  appear  to  show  the  point  where  a  flying  piece  of 
rock  hit  this  beam  and,  according  to  the  explanation 
given  by  Mr.  Myers,  started  the  collapse. 

Robert  Ridgway,  Engineer  of  Subway  Construction,  re- 
ports: "My  study  of  the  matter  has  led  me  to  the  con- 
clusion reached  by  Mr.  Myers,  that  the  initial  cause  of 
this  accident  was  a  blast  which  was  fired  in  the  northeast 
corner  of  the  excavation." 

He  further  states  that  immediately  after  the  accident 
he  instructed  the  division  engineers  throughout  the  sub- 
way work  to  have  a  thorough  inspection  of  all  shoring  and 
street  supports  of  the  subway  excavation  made  at  once 
and  take  steps  to  remedy  any  unsatisfactory  conditions, 
all  of  which  instructions  were  promptly  followed. 
Chief  Engineer  Craven's  Opinion 
Alfred  Craven,  Chief  Engineer,  says:    "I  am  of  the 
opinion  that  the  blast  which  immediately  preceded  it,  and 
which  I  believe  acted  abnormally,  was  the  direct  cause  of 
the  collapse  of  the  street  decking."    However,  he  also 
considers  that  the  street-railway  track  structure  played  a 
part  in  furthering  the  collapse.    This  structure  (com- 
posed of  yokes,  conductor-rail  conduit,  conductor  rails, 
track  rails  and  concrete  encasement)  was  very  heavy  and 
had  considerable  tensile  strength  available  for  suspension- 
rope  action.    When  it  tore  apart,  after  taking  a  consid- 
erable sag,  it  exerted  an  unusual  strain  on  the  timbering. 
Concerning  the  strength  developed  by  this  structure,  Mr 
Craven  says :    "The  track  conditions  of  the  underground 
trolley  exhibited  unusual  strength  under  longitudinal 
strain"    And  he  says  that  had  it  not  been  for  the  track 
he  believes  the  timbering  "would  have  withstood  the  shock 
of  the  blast  and  would  not  have  collapsed." 

Mr  Craven  reports  that  the  tower-and-runner-beam 
method  of  supporting  the  roof  at  the  headings  is  gen- 
erally in  vogue  and  has  been  deemed  safe  and  adequate. 
Since  the  accident  showed  further  safeguards  to  be  nec- 
essary steps  to  provide  them  were  taken '  immediately. 
Swaybracing  has  been  put  in  place  near  the  headings. 
Davis  and  Quimby  Against  Longitudinal  Bracing 

Henry  H.  Quimby  and  Edmund  S.  Davis  report  that 
there  is  little  to  criticize  in  the  timbering  used  m  the 
subway  work.    Quoting  from  their  report: 

The  types  of  timbering  used  by  the  different  contractors 
vary  somewhat.  With  special  reference  to  the  method use* 
bv  "the  United  States  Realty  and  Improvement  Co  .  J 
work  the  two  recent  casualties  occurred,  we  found  that  the 
sizes  of  the  material  used  for  the  various  ""^f"*^6 
unole  strength  for  the  loads  imposed  by  the  street  t  affic 
and  we  are  of  the  opinion  that  while  some  cases  of  details  of 
the  framing  and  bracing  were  found  that  are  not  in  accord 
with  the  best  practice,  the  greatest  and  only  ser 
to  the  shoring  and  to  public  safety  consists  in  the  possibU.t, 

°f  T^  ^wherein  details  of  the  timbering  ^ 
to  us  as  unsatisfactory  are  the  omission  of  efficient  lateral 
stays  at  some  Joints  in  the  posting,  points  where  needles 
cross-beams    rest    upon    posts    and    carry    upper-story  posts 
without  struts  to  stay  the  points  against  lateral  movement 
or  where  no  lateral  stiffness  has  been  given 
fish-plates  or  cleats  to  stay  the  points  against  buckling,  some 
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cantilever  beams  carrying-  upper-story  work  without  struts 
at  buckling-  points,  and  the  omission  of  posts  under  rangers 
*  7*e°™aal.on  of  longitudinal  struts  at  or  near  the  posts 
of  the  timbering  is  not  general,  the  instances  of  the  omission 
being  probably  oversights  on  the  part  of  the  workmen  or 
possibly  due  to  removal  either  by  intention  or  by  accident. 
Such  points  m  the  construction  should  be  the  subject  of 
repeated  inspection,  and  the  whole  structure  should  be  con- 
tinually maintained  in  a  state  of  completeness  and  tightness. 

Longitudinal  diagonal  bracing  is  probably  never  needed 
except  m  the  event  of  the  accidental  destruction  of  one  or 
more  of  the  bents,  and  as  it  is  necessary  to  remove  it  before 
the  permanent  steel  framework  of  the  subwav  can  be  erected 
it  would  seem  that  a  continuous  system  of  longitudinal 
diagonal  bracing  is  scarcely  justified.  If  a  considerable 
stretch  with  many  bents  must  be  maintained  between  the 
permanent  subway  construction  and  the  heading  the  dis- 
tance might  be  divided  into  braced  portions  to  be  determined 
according   to    the   local    conditions-say    by    using  diagonal 

mithT  ^t;11'^"18  °f  30  t0  50  "-and  such  agonal  braces 
might  better   consist   of  heavy  timbers   extending  from  the 

b!esne  'TmVv°  fl°°r'  S°  detailed  that  they  can  easily 

be  shifted  as  the  permanent  construction  is  advanced 

The   lesson    of   the   extensive    collapse    in    Seventh  Ave. 

ZrZJ  ,  1  that  CaUS6d  the  disaster  PerhaPs  directly  de^ 
stroyed  only  the  nearest  bents,  would  logically  be  that  as 
provision  against  the  occurrence  of  an  accident  of  any  so  t 
that  may  destroy  one  portion  of  the  timbering,  some  diag- 
onal bracing  should  be  provided  at  such  intervals  as  may 
be  justified  by  the  local  conditions.  If  the  permanent  sub- 
way construction  should  be  kept  as  close  to  the  headings 
is  practicable  and  prudent,  considering  its  liability  to  tnturv 

ora^i^f Ser^  IitUe  °f  SUCh  d^onal 

Rock  Slides  Are  the  Chief  Danger 

Concerning  rock  slides,  however,  these  experts  are  very 
apprehensive.  Under  conditions  such  as  prevailed  in  the 
Broadway  excavation  at  38th  St.,  where  the  second  col- 
lapse occurred,  they  think  it  is  highly  important  that 
adequate  supports  he  provided  for  all  loose  rock  by  put- 
ting in  rakers  or  horizontal  shoring  or  by  doweling  into 
the  solid  rock,  wherever  the  condition  of  the  rock  indi- 
cates liability  of  a  stratum  to  separation  from  its  bed 
1  hey  say : 


structure  close  together,  so  as  to  require  as  little  falsework 
and  temporary  decking  of  the  street  as  possible. 

S.  That  in  future  work  preference  be  given  to  a  type  of 
timbering  that  will  provide  continuous  needlebeams  or  struts 
from  side  to  side  of  the  trench,  with  the  joints  of  the  upr£h2 
firmly  sphced  to  prevent  buckling.  uprights 

4.  That  a  periodic  inspection  be  made  of  every  point  of 
contaCt    f  ,h    ing  wjth  the  b  ag  of  Til  connec- 

tions of  members,  to  insure  continuous  tightness  and  prevent 
deterioration  of  the  timberwork  from  vibration. 

They  praise  the  general  conduct  of  the  work  and 
the  intelligent  forethought  and  faithful  execution  of 
plans  Continuing  this  excellent  practice,  and  observing 
also  the  four  precautions  recommended,  the  public  will 
be  fully  safeguarded  against  repetition  of  the  accident, 
they  say,  m  spite  of  the  element  of  risk  inseparable  from 
the  work. 

Unofficial  dispatches  from  the  Canal  Zone  state  that 
the  slide  m  Gaillard  Cut  which  started  on  Sept.  18  is  in- 
creasing in  seriousness  and  that  now  nearly  10,000  000 
cu.ft.  of  earth  is  in  motion  over  an  area  of  175  acres'  It 
extends  2,600  ft.  along  both  banks  and  has  an  average 
width  of  about  1,500  ft.  back  from  the  canal  center  line 
i\o  official  prediction  of  the  date  of  opening  of  the  canal 
has  been  made,  but  it  is  stated  that  practically  all  the 
ships  waiting  for  passage  have  been  ordered  to  other  des- 
tmations. 

This  news  is  confirmed  by  the  following  description  of 
the  Culebra  or  Gaillard  Cut  slides  published  in  the  Canal 
Record  for  Sept.  15,  1915,  just  after  one  of  the  canal 
stoppages  had  been  cleared  up: 


Much  of  the  rock  in  the  excavations  is  of  a  nature  that 
makes  it  subject  to  loosening  in  the  seams  when  exposed  to 
weather,  temperature  changes  and  vibrations,  and  the  deter- 
mination of  liability  to  slide  is  often  difficult.  At  such  points 
if  any  doubt  exists  as  to  the  necessity  for  shoring  the  doubt 
should  be  resolved  on  the  side  of  safety  and  no  chance  .Sd 
oe  taken     .    .    .    An  efficient  system  of  supporting  strutting 

out  Terv^  "  b:-at  °nCe  ad°Pted  and  inStalled  "hlou"h 

out  everj   area  m  wh.ch  the  strata  are  tilted  at  an  angle 

that  will  subject  them  to  either  sliding  or  toppling  &  * 

The  character  of  most  of  the  rock  that  came  under  our 
ttSnchVea,  °n  eXCavati0"s  l»  -eh  that  its  stab mtv  when 

trenched  cannot  be  certainly  determined;  and  especially  when 
its  exposure  to  weather  and  to  the  vibration  of Street  traffic 
is  to  be  continued  over  considerable  time,  as  is  said  to  have 

SicTate  thaatSe  r^"0^^  CUt  at  3&th  St-  P"""  c  would 
dictate  that  complete  rigid  shoring  be  provided  to  secure  it. 

With  regard  to  both  the  danger  of  disintegration  of 
rock  and  the  danger  of  loosening  of  the  timber  falsework 
these  experts  recommend  that  the  permanent  subway  con- 
struction should  follow  closely  upon  the  excavation,  so 
that  as  little  falsework  as  possible  should  stand  between 
Heading  and  permanent  structure. 

Recommendations  of  Davis  and  Qtjimby 
They  recommend  four  specific  items  ■ 

whe1;/!^  tthroughout  the  Present  construction  at  every  point 

Sen  seams  oTo^h  *       I  WUh  inClined  strata  showi"g 

tegration    h    , ,h ,  6V'dence  of  actual  of  threatened  disin 
"•egiation,  the  sides  be  shored  across  the  trench  so  a*  to  fnrm 

noZiZzis?\^oiiside  to  side  °f the Sch ■ 

tonal  supports  in  the  shape  of  raker  braces  if  projecting  nor 
tions  of  rock  afford  the  necessary  hold.  Pr°Je<*mB  por- 

tly That  an  eff°rt  be  made  t0  systematize  the  work  so  that 
andSthUenCe  ff  °perations  ™»  carry  the  work  Z  eL  at  on 
and  the  erection  and  concreting  of  the  permanent  subway 


The  section  of  channel  affected  by  the  two  Culebra  slides 
extends  between  Sta  1770  nnri  1700  „  a-  *  ^ulc"'<i  snues 
The  ooct     i-j     ,■        •  798,  a  distance  of  2800  ft 

The  east  slide  lies  directly  to  the  north  of  Gold  Hill  an 
the  west  slide  to  the  north  of  Contractor's  Hill °  The  width 
between  the  outer  limits  of  the  breaks  on  opposite  sidls  or 
the  cut  is  greatest  at  Sta.  17S7,  where  it  amounts  to  2975  ft 
On  the  east  side  the  break  extends  back  1525  ft.  from  the 
center  line  of  the  channel,  and  the  surface  at  the  outer  limit 
of  present  breaking  is  350  ft.  above  sealevel.  On  the  west 
side  the  break  runs  back  1450  ft.  from  the  center  line  aid  the 
Present  edge  is  at  585  ft.  above  sea  level.  The  greater  part  of 
he  movement  at  this  time  is  from  the  west  sife.  On  July  1 
weTtaSheSLlmate/i.that  5'000'000  ™-y<i.  were  in  motion  on  the 
west  bank  in  this  section,  and  4,000,000  cu.yd.  on  the  east 
bank.  Since  that  date  about  2,000,000  cu.yd.  of  spoU  has 
been  removed  at  the  bases  of  the  two  slides 

In  the  past  month  and  a  half  the  forces  of  the  Dredginsr 
S^T  made  S°me  remarkable  records  in  excavation 

Five  hard  material  dredges  have  been  employed  at  the  bases 

thV  h  6Kra  SMdeS  and  they  and  aI1  the  accessories servfng 
them  have  been  worked  under  heavy  pressure  24  hr  a  day 

During  the  month  of  August  the  excavation  at  the  bases  of 
the  Culebra  slides  amounted  to  793,012  cu.yd  In  the  same 
month  66  228  cu.yd.  was  removed  from  the  base  of  C^caracha 
slide,  and  the  seagoing  suction  dredge  Culebra,  which  ranges 
he  cut  between  Gamboa  and  Paraiso  to  remove  silt  and  keep 
the  channel  clean,  took  out  132,639  cuyd.  The  total  excava 
tion  in  the  cut  by  seven  dredges  was  991,879  cuyd  From 
September  1  to  the  morning  of  September  13,  the  total  excava- 
tion from  the  Culebra  slides  was  291,082  cu.yd.  and  the  total 
from  the  cut  was  380,127. 

Until  it  is  known  how  much  of  the  total  slide  actually 
threatens  the  section  of  the  cut,  the  time  required  for  the 
clearing  of  a  ship  channel  in  uncertain. 

Major-General  Goethals,  whose  resignation  as  Governor 
of  the  Zone  was  to  have  taken  effect  next  month,  has  re- 
turned to  Panama  from  the  International  Engineering 
Congress  at  San  Francisco  and  has  announced  that  he 
would  remain  at  the  canal  until  "its  condition  would  per- 
mit his  departure,"  presumably  until  the  slide  situation 
is  satisfactory. 
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OM  Wall  Us©dl  as  Coffer-Basra 

Falls  at  ILotiaas^nM© 
A  section  of  the  old  wall  of  the  Louisville  &  Portland 
Canal,  at  Louisville,  Ky.,  which  is  being  widened  from  85 
to  200  ft.,  failed  on  the  morning  of  Oct.  5,  admitting  a 
rush  of  water  that  flooded  the  new  portion  of  the  canal. 
A  hoisting  engineer  employed  by  the  contractor,  the 
Henry  Biekel  Co.,  of  Louisville,  was  drowned.  With  a 
companion  he  was  in  a  flatboat  in  the  canal  opposite  the 
destroyed  section,  when  they  saw  it  begin  to  move.  _  Both 
jumped  for  the  solid  section,  and  the  engineer,  missing  it, 
was  caught  in  the  suction.  Workmen  in  the  cut,  warned 
by  distress  whistles  from  a  nearby  plant  where  the  acci- 
dent was  seen,  escaped  with  a  wetting.  Investigation  was 
made  immediately  by  Major  J.  C.  Oakes,  Corps  of  Engi- 
neers, IT.  S.  A.,  in  charge  of  the  Louisville  District. 

The  wall  was  built  in  1854  and  consisted  of  cut-stone 
masonry  on  a  ledge  of  rock,  the  construction  being  shown 
in  the  "accompanying  cross-section  (Fig.  3).  The  con- 
tractors had  channeled  a  short  distance  from  the  back  of 
the  wall,  leaving  the  wall  itself  with  a  section  of  the  un- 
derlying rock  as  a  coffer-dam.  A  view  of  the  work,  with 
the  old  canal  on  the  left  and  the  old  masonry  wall  and 
ledge  in  the  middle,  is  given  in  Fig.  1. 

A  section  500  ft,  in  length  slid  along  the  seam  at  El. 
404.2,  a  little  over  4  ft.  from  the  bottom,  and  toppled 
into  the  cut.  Another  section  of  100  ft.  slid  along  the 
bottom  of  the  canal  a  distance  of  50  ft.  into  the  cut,  but 
remained  upright.  Two  sand  barges  that  were  tied  to  the 
wall  near  the  scene  of  the  break  were  swept  through  by  the 
rush  of  the  waters  and  carried  against  the  new  canal 


wall,  while  a  steamboat  which  was  passing  was  swept 
against  the  old  wall.  The  concreting  plant  inside  the  cut 
was  pushed  aside  about  60  ft.  and  swept  off  the  rails. 
The  condition  after  the  failure  is  shown  in  Fig.  2.  The 
location  may  be  tied  up  to  Fig.  1  by  noting  the  power- 
plant  intake  on  the  left,  common  to  the  two  views. 

The  excavation  had  been  completed  several  hundred 
yards  beyond  the  point  of  failure  and  the  wall  had  been 


FIG    2.     LOOKING   DOWN   CANAL  TOWARD  DESTROYED 
SECTION  OF  WALL 

standing  as  it  was  for  several  months.  The  water  in  the 
canal  had  risen  about  1  ft.  above  pool  level.  It  was  sug- 
gested by  a  member  of  the  contracting  firm  that  the 
waves  of"  the  passing  steamboat  had  aided  in  lifting  the 
wall,  and  by  increasing  the  height  of  the  water  added  the 
pressure  necessary  to  move  it.    Both  the  Government  en- 
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gineers  and  the  contractor's  superintendent,  A.  G.  Butler, 
had  kept  a  constant  watch  on  the  wall  and  the  failure  oc- 
curred without  any  previous  indication.  Butler  was  on 
the  wall  close  to  the  part  that  failed  and  was  almost  caught 
by  the  inrush. 

The  masonry  had  been  reinforced  on  the  excavation 
side  with  concrete  some  time  previously.  Leaks  that  had 
developed  had  been  sealed  by  applying  bags  of  manure 


FIG.   3.     SECTION  THROUGH  OLD  WALL,  LOUISVILLE  & 
PORTLAND  CANAL 


to  them  on  the  canal  side  and  allowing  the  water  to  draw 
them  into  the  holes. 

It  is  probable  that  the  contractor  will  build  a  coffer- 
dam beyond  the  break,  permitting  the  water  to  remain 
in  the  portion  already  completed.  Considerable  machin- 
ery and  trackage  were  caught,  but  these  can  be  fished  out. 
The  accident  is  the  first  that  has  occurred  either  in  the 
widening  of  the  canal  or  the  construction  of  the  new  locks. 
A  ditch  at  the  lower  end  of  the  work  will  drain  a  large 
part  of  the  water  after  the  river  falls. 

m 

C©iat2*@IlMimg|  Elites3  dl©s  P®sp©s 

A  13-mi.  river  improvement  scheme  at  a  cost  of  $6,000,- 
000  to  eliminate  flood  dangers  in  the  Eiver  des  Peres  val- 
ley, St.  Louis,  has  been  proposed  in  a  report  just  made 
by  the  Board  of  Public  Service  at  the  request  of  the  Board 
of  Aldermen  of  that  city.  The  project  includes  7  mi. 
of  closed  conduits  to  take  the  whole  of  the  extreme  flood 
flow  and  the  sanitary  sewage  of  the  upper  part  of  that 
portion  of  the  river  within  the  city  and  6  mi.  of  open 
storm-water  channel  to  take  maximum-flood  flows.  Be- 
neath this  channel  there  would  be  a  sewer  (already  built) 
which  would  take  all  the  sanitary  sewage  of  the  district, 
the  entire  dry-weather  flow  of  the  river  and  the  storm 
water  from  light  showers. 

The  7  mi.  of  combined  sewer  would  begin  as  a  single 
conduit  and  continue  as  two  and  then  as  three  conduits, 
each  30  ft.  in  width.  The  estimated  cost  of  this  part  of  the 
work  is  $4,500,000.    The  lower  6  mi.  (open  channel) 


would  range  from  70  to  100  ft.  in  width  and  from  15  to 
25  ft.  in  depth. 

The  estimated  cost  of  excavating  the  channel,  lining 
it  with  masonry  and  filling  the  old  bed  of  the  river,  where 
property  is  valuable,  is  $1,500,000.  The  existing  sewer 
beneath  the  proposed  open  channel  cost  about  $9:50,000. 
To  complete  the  system  several  branch  conduits  would  be 
required,  taking  in  small  streams.  The  River  des  Peres 
drains  16,000  acres  within  the  city  and  54,000  outside  it 
in  St.  Louis  County.  Serious  floods  occurred  in  the  val- 
ley in  March,  1897,  October,  1905,  both  June  and  July, 
1912,  March,  1913,  and,  most  serious  of  all,  August,  1915. 
( For  accounts  of  the  last-named  see  Engineering  News  of 
Aug.  26  and  Oct.  7,  1915.) 

'® 

The  Panama-Pacific  Line  has  just  announced  that  oil- 
fuel  will  replace  coal  under  the  boilers  of  the  twin-screw 
steamers  "Finland"  and  "Kroonland,"  now  making  the  17- 
day  run  with  passengers  and  freight  between  New  York, 
Los  Angeles  and  San  Francisco  through  the  Panama 
Canal.  The  necessary  changes  will  be  made  during  No- 
vember and  December  for  installation  of  mechanical  low- 
pressure  oil-burning  apparatus  (White  system).  Besides 
assuring  clean  decks  and  eliminating  dust,  cinders,  coal- 
ing delays  en  route,  etc.,  the  change  will  allow  higher 
speeds  and  more  continuous  high  speed.  A  40%  reduc- 
tion in  fuel  bills  and  a  decrease  in  the  fireroom  staff  from 
60  men  to  12  are  expected. 

The  "Finland"  and  "Kroonland"  are  the  largest  steam- 
ers ever  to  be  equipped  in  this  manner,  being  580  ft.  long, 
60  ft.  broad  and  having  a  displacement  of  22,000  tons. 
The  fuel  will  be  stored  in  their  double  bottoms,  and  this 
will  make  available  one-third  additional  cargo  capacity, 
now  used  for  coal  bunkering.  The  same  system  has 
worked  satisfactorily  on  the  coastwise  steamers  "Bunker 
Hill"  and  "Massachusetts"  and  in  the  fleets  of  the  Stand- 
ard and  Texas  oil  companies. 

Stwm<ct-miP®,I  Dasrmsigf©  SMfflht  arm 
Mew  ©ff'lesnas  Stoiriom 

The  severe  windstorms  of  the  past  year  at  Cincinnati, 
Galveston  and  New  Orleans  have  all  demonstrated  that 
the  structure  of  a  well-designed  building  is  safe  against 
the  pressure  of  any  wind.  In  further  comment  on  this 
observation  J.  F.  Coleman,  consulting  engineer,  of  New 
Orleans,  and  W.  H.  P.  Creighton,  Dean  of  the  College  of 
Engineering  at  Tulane  University,  write  regarding"  the 
Sept.  29  storm  at  that  city  when  all  wind-velocity  records 
were  broken: 

Mr.  Coleman's  Comments 

Mr.  Coleman's  comments  in  part  are  as  follows : 
"Practically  all  of  the  buildings  which  collapsed  dur- 
ing the  storm  were  light  frame  structures  or  very  old  brick 
buildings.  In  the  business  center  of  the  city  the  damage 
consisted  principally  in  broken  windows,  ripped-off  sky- 
lights and  slate  roofs,  blown-off  chimney  tops,  and  blown- 
down  smokestacks.  The  tall  structural-steel  buildings 
had  a  very  distinct  oscillation  during  the  height  of  the 
storm,  though  so  far  as  I  know  this  oscillation  was  not 
measured  or  even  estimated.  However,  it  very  evidently 
was  not  as  great  as  some  of  the  occupants  of  such  buildings 
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thought,  as  there  is  no  evidence  of  cracks  in  the  brick, 
stone  or  terra  cotta,  with  which  they  are  faced. 

"On  the  river  front  the  steel  wharfsheds  suffered  to 
some  extent  by  having  the  corrugated-iron  siding  and  the 
wooden  sheathing  and  composition  roofing  partly  stripped 
off.  Some  of  these  sheds  appear  to  have  suffered  no  dam- 
age and  the  only  one  which  collapsed  was  wrecked  as  the 
result  of  a  boat  being  blown  against  the  wharf  on  which 
it  rested,  so  damaging  the  wharf  as  to  cause  wreck  of  the 
shed.  In  the  residence  districts  few  houses  escaped  un- 
scathed, though  a  number  were  badly  injured. 

"In  genera)  retrospect  it  is  surprising  that  the  damage 
was  not  greatly  in  excess  of  what  it  is.  Our  modern  build- 
ings have  been  usually  designed  for  wind  loads  from  a  60- 
mi.  velocity,  and  no  doubt  in  many  instances  for  lesser 
loads.  For  3i/2  hr.  the  wind  had  a  velocity  in  excess  of 
60  mi.  per  hour,  reaching  86  mi.  sustained  velocity  with 
one  gust  of  120  mi.  This  city  contains  approximately 
75,000  buildings,  of  which  number  not  much  more  than 
5o'were  wrecked,  and  these  mostly  of  the  flimsiest  frame 
construction.  The  casualties  within  the  city  were  15 
killed  and  40  injured." 

Professor  Creigiiton's  Report 

Professor  Creighton  sends  the  following  information 
supplementing  his  report  of  last  week : 

"Last  week  vour  correspondent  declared  that  no  sub- 
stantial, well-built,  modern  structure  suffered  more  than 
trivial  damage.  After  interviewing  a  number  of  super- 
intendents, consulting  engineers  and  architects,  and  after 
examining  a  number  of  wrecked  structures,  no  reason  has 
as  yet  been  discovered  for  changing  that  opinion.  In 
the  early  part  of  an  interview  the  superintendent  or  owner 
would  make  broad  claims  for  the  disabled  structure,  but 
ultimately  would  admit  some  defect.  Incidentally,  it 
must  be  "'admitted  that  it  is  not  necessarily  economical 
to  design  all  buildings  to  withstand  hurricanes. 

"The  steeple  of  a  prominent  church,  built  m  18o7, 
fell  The  mass  of  wreckage  at  the  foot  of  this  steeple  is 
largely  made  up  of  single  bricks  with  no  mortar  on  one 
side.  "The  failure  of  the  mortar  to  adhere  at  all  to  the 
brick  indicates  defective  adhesion  and  probably  points  to 
a  failure  to  wet  the  bricks  before  laying  them.  An  ar- 
chitect remarked  that  the  mortar  on  the  bricks  of  over- 
turned house  chimneys  had  evidently  deteriorated  as  it 
seemed  largely  composed  of  sand  and  that  he  had  noticed 
no  cases  where  chimneys  laid  up  in  cement  mortar  had 
fallen. 

"New  Orleans  has  now  an  unexcelled  water  filtration 
plant.  During  the  storm  the  water  pressure  dropped 
only  5  lb.,  although  several  mains  of  8  in.  or  so  were  com- 
pletely broken  and  caused  a  great  leakage.  Formerly, 
however,  people  depended  upon  conducting  the  ram  which 
fell  on  the  roofs  into  cisterns  made  of  cypress.  This  has 
resulted  in  the  city  of  New  Orleans  having  more  slate 
roofs  than  any  other  city.  Slates  sweat  a  little  m  the 
early  morning  before  the  sun  is  high  and  this  rusts  the 
iron  nail  that  holds  them  on  the  roof.  When  the  head  of 
the  nail  is  rusted  badly  it  requires  but  little  wind  to  blow 
the  slate  away.  Fancy  tiles  should  be  fastened,  preferably 
by  copper  fastenings,  to  the  roof  or  ridge  pole.  Similarly 
slates  and  shingles  would  be  more  permanent  if  fastened 
with  copper  fastenings.  In  this  storm  a  Bedford  lime- 
stone block  about  a  foot  square  and  three  feet  long  was 
pushed  off  a  part  of  the  facade  of  a  church.    The  build- 


ers evidently  thought  that  its  weight  ought  to  be  ample 
to  keep  it  in  place. 

"The  shipping  on  the  river  front  was  not  furnished  with 
heavy  enough  lines.  A  couple  of  light  3-in.  hawsers  are 
insufficient  to  hold  vessels  of  any  considerable  size.  Many 
of  the  vessels  should  have  been  held  by  6-in.  lines. 

"All  observers  noticed  the  considerable  pulsations  of  the 
barometer  during  the  storm.  The  wind  came  in  strong 
gusts.  There  seems  to  be  no  doubt  that  at  times  the  pres- 
sure outside  the  roof  of  a  building  was  less  than  the  pres- 
sure inside  and  as  a  result  more  or  less  of  the  roof  would 
be  lifted  off.  Thus  at  Tulane  University  there  was  a  large 
tank  sunk  in  the  ground  and  covered  with  boards  3  in. 
thick,  12  in.  wide  and  7  or  8  ft.  long.  The  upper  surface 
of  these  boards  was  even  with  the  surface  of  the  ground. 
During  the  storm  the  boards  were  lifted  and  dropped  into 
the  tank.  Architects  take  much  care  in  designing  struc- 
tures against  the  downward  pressure  of  the  air  and  make 
little  qr  no  provision  against  the  effects  of  any  lifting- 
power  it  may  develop.  This  cyclone  searched  out  hundreds 
of  open  sheds  and  lifted  corrugated-iron  roofing  and  sent 
it  flying,  or  if  the  roofs  held  fast  it  raised,  the  sheds  clear 
of  the  ground,  and  when  the  sides  were  well  inclined  to 
their  proper  position,  flattened  the  whole  structure." 
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The  clearwater  reservoir  of  the  Portsmouth,  Ohio,  fil- 
tration plant  was  wrecked  on  Sunday,  Oct.  3,  by  the  fail- 
ure of  a  75-ft.  length  of  concrete  side  wall.  The  wall  at 
this  point  was  about  30  ft,  high  and  rested  on  rock  of 
poor  quality.  The  breakout  was  sudden,  although  leak- 
age from  the  embankment  outside  the  wall  had  been 
noticed  several  hours  before,  and  a  moist  condition  of 
the  bank  had  prevailed  for  some  time  previously. 

The  reservoir  is  260  ft.  by  260  ft.,  about  16  ft.  deep 
from  floor  to  roof,  with  a  capacity  of  about  8  million 
o-allons.  The  roof  is  a  reinforced-concrete  slab  on  brick 
piers.  The  floor  is  laid  directly  on  the  ground  (part  on 
fill).  The  wall  is  reinforced  concrete,  18  in.  thick  at 
top  30  in.  thick  at  floor,  and  continuing  on  uniform  batter 
to  rock.  Buttresses  on  the  water  side  had  their  reinforc- 
ing tied  into  longitudinal  rods  in  the  wall. 

At  the  point  of  break  the  bottom  of  the  wall  was 
about  14  ft.  below  floor,  or  30  ft.  below  roof,  and  the  reser- 
voir floor  was  on  backfill.  The  rock  contained  mud  seams, 
and  its  surface  sloped  downhill.  The  failure  appears  to 
have  been  a  sliding  on  the  rock. 

Local  reports  name  the  J.  F.  Witmer  Co.  as  engineers 
for  the  reservoir.  Curtis  &  Shumway  were  contractors. 
Although  in  use,  the  reservoir  had  not  been  accepted  or 
fully  paid  for,  on  account  of  lack  of  tightness. 

Detroit-Superior  Arch  C"lose«l-The  closing  members  of  the 
591-ft.  steel  arch  crossing  the  Cuyahoga  River  in  the  new 
Detroit-Superior  viaduct  at  Cleveland,  Ohio,  ^«re  pl*c^  ^ 
6,  1915.  The  middle  lower  chord  members  of  both  trusses 
were  placed  simultaneously. 

A  Company  of  Engineers  has  been  organized  in  the  cadet 
brigade  at  the  University  of  Illinois.  There  will  be  a  captain, 
iwo  lieutenants  and  54  men.  The  company  will  receive  some 
Santry  drill,  such  as  marching  and  company  movements. 
There  will  be  also  "sand-table"  lectures  on  trench  construction 
and  earthwork  and  possibly  topographic  surveying  and  ™ap 
sketching  It  is  expected  to  develop  men  who  would  be 
valuable  to  the  organization  of  volunteer  engineer  companie . 
A  similar  organization  has  already  been  noted  in  the  Cornell 
University  Cadet-Corps. 
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Cast-iron  Dome  for  Sale— The  old  cast-iron  dome  of  the 
capitol  at  Madison,  Wis.,  has  been  taken  down  to  make  way 
for  the  new  dome  and  is  now  for  sale.  The  various  members 
were  removed  in  such  form  as  to  permit  their  rejection 
and  are  now  stored  on  the  university  campus  at  Madison 
ready  for  the  purchaser.  All  pieces  are  marked  to  fit  a 
specially  prepared  erection  plan  to  facilitate  erection  The 
total  weight  of  metal  is  estimated  at  between  800  and  1  000 
tons. 
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*  ^r\t  R  Holtzworth  has  been  appointed  Assistant  Engineer 
of  the  Western  Maryland  Ry„  to  succeed  J.  M.  Harris  who  has 
entered  the  employ  of  the  Poole  Engineering  Co.,  of  Baltimore, 

Mr.  W  H.  Gould,  formerly  Sanitary  Engineer  of  Lucas 
County,  Ohio,  will  in  the  near  future  open  an  office  in  The 
Nasby,  Toledo,  where  he  will  engage  in  the  practice  of  civil 
and  sanitary  engineering. 

Mr  Joseph  Fawcett,  formerly  Surveyor  of  Greene  County 
Ohio,  has  been  appointed  County  Road  Superintendent  under 
the  new  Cass  law,  which  places  the  county  surveyor  at  the 
head  of  the  road  department. 

Mr.  G.  H.  Hutchinson,  well  known  in  the  Middle  and  Far 
West  among  contractors,  has  become  associated  with  the 
Bucyrus  Co.,  of  South  Milwaukee,  Wis.  He  will  be  in  charge 
of  its  recently  opened  office  at  900  Hibernian  Building  Los 
Angeles,  Calif. 

Mr.  A  C  Watson,  Division  Engineer  of  the  Logansport 
division  of  the  Pennsylvania  System,  has  been  appointed  Divi- 
sion Engineer  of  the  Cleveland  &  Pittsburgh  division.  Mr 
Watson  will  fill  the  vacancy  created  by  the  recent  death  of 
iii.  b.  McCrea. 

Mr  .  F.  W.  Brown,  formerly  Superintendent  of  the  Louis- 
ville division  of  the  Southern  Ry.,  has  been  promoted  to  the 
position  of  Assistant  to  the  General  Manager,  with  head- 
quarters at  Washington,  D.  C.  He  will  have  general  charge 
of  tram  tonnage  and  efficiency. 

Mr.  Louis  A.  Boulay,  formerly  associated  with  the  firm 
of  the  Smith  &  Boulay  Co.,  Consulting  Engineers,  of  Toledo 
Ohio,  and  now  of  the  recently  organized  firm  of  L.  A  Boulay 
Co  Civil  and  Sanitary  Engineers,  124S  Nicholas  Building 
Toledo,  has  been  appointed  Sanitary  Engineer  of  Lucas 
County,  to  succeed  W.  H.  Gould. 

Mr.  Arthur  C.  Eversham,  M.  Am.  Soc.  C.  E.,  formerly 
Assistant  Chief  Engineer  of  the  Kansas  City  Terminal  Ry 
is  now  associated  with  the  Kansas  City  Bridge  Co  as  Engi- 
neer of  Construction.  He  will  have  entire  charge  of  the 
construction  work  of  the  company  and  will  give  special 
attention  to  government  and  railroad  construction. 

Sir  William  H.  Lindley,  City  Engineer  of  Frankfort  Ger- 
many, from  1884  to  1896,  and  engineer  for  water-work's  and 
sewerage  improvements  in  that  and  many  other  German  cities 
has  been  honored  with  the  degree  of  Doctor  of  Engineering 
by  the  Technical  High  School  of  Darmstadt,  Germany  His 
father,  William  Lindley,  designed  the  sewerage  system  of 
Hamburg  after  the  great  fire,  which  was  the  first  modern 
sewerage  system  in  Germany. 

Messrs  C.  H.  Vaughan,  M.  Am.  Soc.  C.  E.,  formerly  Second 
Vice-President  and  Chief  Engineer  of  the  Penn  Bridge  Co 
Beaver  Falls,  Penn.,  and  H.  R.  Hortenstine,  M.  Am.  Soc  C  E" 
formerly  Contracting  Manager  of  the  same  company  and  J 
w  ™  I ™  formerly  with  the  erection  department  of  the 
McClint.c-Marshall   Construction   Co.,   and   in   charge   of  the 

T.lfZ  ^  lv  1°^  Sat6S  at  Panama-  ha™  purchased  the 
Plant  of  the  York  Bridge  Co.,  of  York,  Penn.,  which  will  be 
incorporated  under  the  name  of  the  York  Bridge  and  Con- 
sti  uction  Co. 
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nattnt61  ST BerquiSt'  M"  Am'  Soc.  C.  E.,  inventor  and 
patentee  of  the  suspension  bunker  which  bears  his  name 
died  at  his  home  in  Brooklyn,  N.  Y.,  on  Oct.  6,  after  a  long 
niness. 

William  M  Whelan,  Superintendent  of  the  Elizabethtown 
Water  Co.,  of  Elizabeth,  N.  J.,  died  on  Oct.  3  at  the  home  of 

hZ,  1  m  that  City>  at  58  yeaiS  °f  age-  Mr-  Whelan  had 
been  m  the  employ  of  the  water  company  since  boyhood 


L.  A.  Fowler,  head  of  the  contracting  firm  of  L.  A.  Fowler 
&  Son,  died  recently  at  his  home  in  Kansas  City,  Mo  This 
firm  has  done  a  large  amount  of  building  work  in  Kansas 
City.  One  of  its  larger  contracts  was  for  the  annex  to  the 
Baltimore  Hotel  in  that  city. 

Arthur  S.  Mann,  M.  Am.  Soc.  M.  E.,  Mechanical  Engineer 
of  the  General  Electric  Co.,  of  Schenectady,  N.  Y.,  and  form- 
erly lecturer  at  Columbia  University,  died  at  Saranac  N  Y 
on  Oct.  3,  at  45  years  of  age.  He  was  born  at  Medbury,  Mass' 
Mr.  Mann  was  an  authority  on  steam  generation.  At  various 
times  he  also  was  associated  with  the  Allis-Chalmers  Co 
and  the  Metropolitan  Street  Ry.  Co.,  of  New  York  City. 

Gustave  C.  Kuhlman,  founder  and  former  President  of  the 
G.  C.  Kuhlman  Car  Co.,  died  on  Oct.  4  at  his  home  in  Cleve- 
land Ohio.  He  had  been  in  ill  health  for  some  time  and  had 
recently  suffered  a  nervous  breakdown.  Mr.  Kuhlman  was 
one  of  the  pioneers  in  the  street-car  building  industry  in  the 
Middle  West.  In  1.SS1  he  organized  the  company  which  still 
bears  his  name  and  opened  a  shop  on  St.  Clair  Ave.,  Cleveland 
where  he  built  horse-drawn  and  cable  cars.  When  electricity 
was  introduced  for  street-car  systems  the  plant  was  expanded 
^n,  Z°Vei  1°,  Broadway  car  barns  at  Aetna  Road.  In 

t  n  ^.Kuhlman  sold  his  holdings  in  the  company  to  the 
J.  G.  Brill  Co.,  of  Philadelphia,  at  which  time  the  Kuhlman 
w  ^asl-,reorSanize<J-  Since  his  retirement  from  the  company 
Mr.  Kuhlman  had  been  northern  representative  of  the  Martin- 
dale  Mercantile  Agency.     He  was  56  years  of  age. 
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COMING  MEETINGS 
AMERICAN  RAILWAY  BRIDGE  AND  BUILDING  ASSOCIA- 

OCk  I9'LichtnTNmwlVinef  A^V^S^go^11^'  *«* 

Andrencetti,  C.  &  N.  W.  Ry    Chicago   111   becretary-  J-  A. 
MAINTENANCE  OF  WAY  AND  MASTER  PAINTERS'  ASSO- 

OCGoodwiri,  CA  R^L^P^R?!?,  Elcfon  ^o^'     S^^"  T  1 
NATIONAL  MUNICIPAL  LEAGUE 

Southwestern    Electrleal    and    Gas    Assoeiation-The  12th 

fqT  « C°"Vo  WiU  be  h6ld  at  Galveston,  Tex.,  May  17-20, 
1916.     H.  S.  Cooper,  the  secretary,  recently  made  a  trip  to 

£ TTr °?v,  whether  the  st°™  had  rendered  it  inadvisable 

to  hold  the  convention  there.  He  states  that  he  found  the 
business  of  the  city  almost  normal  and  that  there  is  no  reason 
for  changing  the  place  of  meeting.  reason 

American  Institute  of  Chemical  Engineers-The  winter 
meeting  will  be  held  in  Baltimore,  Md„  Jan.  12-15  The  date 
selected  is  later  than  usual  owing  to  the  summer  meeting 
having  been  held  late  in  August  in  San  Francisco.  As  the 
attendance  of  Eastern  members  at  the  San  Francisco  meeting 
was  small,  it  is  hoped  that  they  will  turn  out  strongly  for 
the  Baltimore  meeting.  The  secretary  is  J.  C.  Olsen,  Cooper 
Union,  New  York  City. 

National  Lumber  Manufacturers'  Association— A  series  of 

of'th,!1  m  Tr11  P^n"ed  by  the  trade  exte"si°n  department 
of  the  National  Lumber  Manufacturers'  Association,  which  is 
designed  to  teach  the  general  public  the  advantages  and 
general  availabilities  of  wood  as  a  building  material.  The 
first  of  these  meetings  was  held  on  Sept.  23  in  the  rooms  of 
the  Commerce  Club,  Toledo,  Ohio.  The  secretary  of  the 
association  is  R.  S.  Kellogg;  the  manager  is  E.  A.  Sterling 
9.5  Lumber  Exchange,  11  South  La  Salle  St.,  St.  Louis,  Mo.  ' 

Philadelphia  Association  of  Members  of  the  American 
Society  of  Civil  Engineers- The  annual  meeting  of  the 
%  it  f'Phia  Association  was  held  at  the  Engineers'  Club 
of  Philadelphia,  on  Oct.  4.  Dr.  John  A.  Brashear,  president 
of  the  American  Society  of  Mechanical  Engineers,  delivered 
an  illustrated  lecture  on  "Contributions  of  Photographv  to 
our  Knowledge  of  the  Stellar  Universe."  The  officers  elected 
were:  President,  Edward  B.  Temple;  vice-presidents,  Edgar 
Marburg  and  John  Sterling  Deans;  directors,  J  W  Ledoux 
Henry  H.  Quimby,  H.  S.  Smith  and  George  A.  Zinn;  treasurer' 
fc.  M.  Swaab;  secretary,  W.  L.  Stevenson. 

Internationa]  Gas  Congress— A  congress  representing  the 
American  gas  industry  was  held  at  San  Francisco  from  Sept 
27  to  Oct.  2.  The  formal  sessions  opened  with  the  presidential 
address  of  A.  C.  Humphreys,  in  which  he  pointed  out  that 
public  utilities  have  to  face  a  condition  of  over-regulation  by 
public  authorities.    He  believed  that  all  should  be  active  to 
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correct   the   misleading    statements   constantly   being  made. 
While  admitting  occasional  faults,  he  claimed  that  generally 
the  gas  business  is  carried  on  with  due  respect  to  the  rights 
of  the  public.    The  first  technical  paper,  by  O.  B.  Evans,  was 
a  historical  review  of  the  development  of  water  gas.    A.  G. 
Glasgow  followed  with  a  paper  on  deep  fuel  combustion  m 
water-gas  manufacture.     R.  S.  McBride,  of  the  United  States 
Bureau  of  Standards,  then  presented  a  paper  on  the  substitu- 
tion of  heating  value  for  candlepower  as  a  criterion  of  gas 
quality     Many  state  and  city  authorities  have  already  acted 
to  establish  the  heating-value  standard.     In  the  discussion  it 
was  suggested  that  600  B.t.u.  per  cu.ft.  would  probably  be 
generally  accepted  as  the  standard.    On  the  second  day  the 
congress  met  in  two  sections.     One  considered  half  a  dozen 
papers  on  gas  for  illumination;  the  other  took  up  nine  papers 
on  commercial  aspects  of  the  gas  business.     The  discussion 
in  both  sections  turned  largely  on  the  competition  between 
electricity  and  gas  for  illumination  purposes.    The  majority 
of  those  present  represented  companies  supplying  gas  alone, 
and  they  declared  that  gas  could  hold  its  own  in  competition 
with  electricity.     In  order  to  hold  their  business  in  the  face 
of  low  electric  rates  the  gas  companies  have  engaged  m  a 
systematic  campaign  with  both  owners  and  arrets,  even 
in  some  cases  furnishing   free   labor   for   installing  the  gas 
pipes.    On  the  third  day  a  review  of  modern  coal-gas  processes 
was  given  by  the  Society  of  Gas  Engineering  of  New  York. 
I  general  movement  was  noted  in   the   East  to  substitute 
coal  gas  for  water  gas  on  account  of  the  increase  m  the 
Price  of  oil  and  the  uncertainty  regarding  the  future  supply. 


float  is  at  zero  position;  in  other  words,  when  the  level  of 
water  upon  which  it  rests  is  at  the  zero  level  of  the  weir, 
the  cam  must  be  at  zero  position,  the  pen  on  the  zero  line 
of  the  chart  and  the  integrator  roller  at  the  center  of  the 
aluminum  disk. 

*     *  * 

Smokeless  Firebox  for  Kilns  and  Boilers 

A  radicallv  new  design  of  furnace  for  clay-products  kilns 
and  boilers  has  been  devised  by  Paul  Beer,  President  of  the 
Grateless  Furnace  Co.,  Des  Moines,  Iowa.  The  arrangement 
is  shown  in  the  accompanying  sketches.  A  rectangular  fire- 
box has  a  sloping  fuel  table  leading  down  from  a  firing  hole 
and  having  an  ignition  arch  thrown  over  it.  Beneath  is  an 
arch  and  plate  spanning  the  ashpit.  The  combustion  cham- 
ber is  forward  of  the  coking  table  and  is  spanned  by  a  high 

arCThe  most  difficult  requirements  of  clay-products  kilns  have 
been  satisfactorily  met,  it  is  reported  by  A.  W.  Clement, 
Smoke  Inspector  of  Des  Moines.  During  the  early  firing  ot 
a  kiln  when  low  heat  is  required  with  great  excess  of  air, 
the  fuel  bed  fills  the  space  below  the  bottom  of  the  coking 
table  The  upper  portion  of  the  firebox  remains  open  and 
unobstructed.  A  little  air  is  supplied  through  the  ashpit. 
For  the  second  period,  which  requires  an  oxidizing  heat,  coal 
is  piled  part  way  up  the  coking  table.  As  the  fires  need  clean- 
ing ash  and  clinker  are  removed  from  underneath  the  coking 
plate  edge  and  fresh  coked  fuel  falls  down  to  replace  it. 
Volatile  matter  passes  ovei  the  incandescent  bed  of  coked  fuel 
below.  More  air  is  supplied  from  the  front  of  the  ashpit, 
which  is  entirely  open  and  without  grate  bars.    When  excess 
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Flow  Meter  for  V-Notch  Weirs 

'  A  flow  recorder  to  be  used  in  connection  with  small _£*ot*h 
weirs  has  been  designed  by  the  engineers  of  the  Harnson 
Safety  Boiler  Works  and  will  be  used  particularly  for  measur- 
fng-type  boiler-feed  water  heaters.  There  is  a  float  which 
ing  type  u«  moves  with  each  change  of 

head  on  the  weir  and  in  turn 
rotates  a  spiral  cam  (laid  out 
according  to  the  law  of  the 
weir,    CH°  =  Q)    through  a 
multiplying  gear.    The  cam 
moves  a  pen  carriage  which 
records  on  a  paper  drum  the 
quantities   corresponding  to 
each    position    of    the  float. 
Back-lash    has    been  elimi- 
nated by  the  use  of  a  cable 
drum  instead  of  a  gear  and 
pinion,    while    friction  has 
been    reduced    as    much  as 
possible    by    mounting  the 
spindle    of    the    cam  upon 
antifriction  rollers.    The  pen 
carriage    is    provided  with 
large  rollers  or  wheels  which 
rest   upon   horizontal  ways, 
so    that    the    cam  follower 
which  is  attached  to  the  pen 
carriage  moves  diametrically 
to  the  cam  disk.    The  pen  is 
suspended  from  the  pen  car- 
riage so  that  it  rests  lightly 
against   the    chart   drum   and   can   readily   be    removed  for 
cleaning  or  renewing  the  chart.    An  integrating  attachment 
consists  of  a  counting  train,  likewise  suspended  from  the 
Sen  carriage  and  driven  by  a  small  roller,  which  rests  upon 
an  aluminum  clock-driven  disk.    When  the .float  and  cam  a- 
at  the  position  corresponding  to  the  zero  head,  this  roller  is 
at  the  center  of  the  disk,  and  hence  receives  no  motion  from 
tne  ration  of  the  latter.    As  the  pen  carriage  is  moved ^away 
from  the  zero  position,  the  small  roller  is  carried  away  the 
sarne  distance  from  the  center  of  the  aluminum  disk  and 
hence  Js  propelled  at  a  rate  corresponding  to  the  rate  of  flow 
over  the  weir.     The  total  movement  of  the  counting  tram 
wi  1  therefore  correspond  to  the  total  flow.    Further,  a  visible 
po  nter  moving  along  a  large  scale  with  open ^  div isions  has 
been  added,  making  it  possible  to  read  the  rate  of  flow  from 

a  Mparts  of  the  mechanism  of  this  recorder  are  made  to 
accrue  dimensions  by  means  of  templet, .an* l.xn.t  gages 
To  be  sure  of  the  accuracy  of  the  instrument  it  is  only  neces 
sary  to  know  that  it  is  properly  adjusted-that  is,  when  the 
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Sec+ion  through  Fire  Box  Longi+udinal  Sec+ion 

GRATELESS  GRAVITY- FEED  KILN  AND  BOILER  FURNACE 

air  is  required  the  upper  part  of  the  firebox  is  left  partly 
open  During  the  high  heat  for  vitrification  the  fuel  bed  is 
carried  highe°r  up  to  close  the  fire  hole  and  all  air  is  cut -of 
over  the  fire  except  that  which  comes  through  a  sma  1  hole 
in  the  baffle  arch.  Air  admission  through  the  lower  fuel  bed 
is  obtained  by  regulating  the  cleaning  period.  A Jed»cin* 
can  be  produced  without  smoke.  A  saving  of  neaily  $60 
Per  kiln  per  heat  is  reported  in  the  paving-brick  plant  of  the 
Barbour  Asphalt  Paving  Co.  The  time  of  firing  was  reduced 
from  11  days  8.7  hr.  to  9  days  14.3  hr.  
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A  highway  and  interurban  railway  bridge  of  rather 
striking  appearance  has  been  completed  during  the  past 
summer  across  the  gorge  of  the  Cuyahoga  River  on  the  line 
of  North  Howard  St.  extension  in  Akron,  Ohio.  In  ad- 
dition to  its  extreme  height  and  artistic  design  the  bridge 
is  notable  because  it  was  built  practically  throughout  of 
reinforced  concrete  using  a  blast-furnace  slag  for  abro- 
gate. too 

The  bridge  is  ;st  ft.  9  in.  long,  made  up  of  five  main 
arch  spans  127  ft.  c.  to  c.  of  piers  and  an  approach  at 
each  end,  ,,|  column  and  girder  construction.  It  is  1!)0 
ft.  high  Prom  bed  of  stream  to  grade,  which  makes  it  one 
of  the  highest— if  not  the  highest-concrete  highway 


versely  near  the  springing  line  of  the  arch.  The  ribs 
are  also  transversely  braced  at  every  other  column  Ex- 
pansion joints  are  provided  at  the  side  of  each  pier,  the 
longitudinal  girders  (which  are  in  line  with  the  arch  ribs) 
resting  upon  brackets  and  the  floor  slab  resting  on  a  shelf 
on  the  beams  at  each  joint. 

The  approaches  are  of  the  same  construction  as  that 
part  of  the  arches  above  the  ribs,  the  columns  resting 
on  rock  instead  of  on  the  ribs.  They  carry  the  roadway 
from  the  abutment  of  the  last  arch  to  the  crest  of  the 
hill. 

The  piers,  which  are  founded  on*  solid  rock  only  a 
short  distance  below  surface,  are  of  hollow  box  section. 


mducts  on  record,  although  the  Tunkhannoek  viaduct 
gearing  completion  for  the  Delaware,  Lackawanna  & 
M  estern  R.R.  exceeds  it  in  height  by  about  50  ft  The 
bridge  carries  a  26-ft.  roadway,  with  provision  for  a  single 
line  of  interurban  railway  and  two  bracketed  sidewalks 
each  4  ft.  wide. 

In  design  all  of  the  arches  are  alike.  Each  consists  of 
-  o  reinforeed-concrete  arch  ribs,  4  ft.  deep  at  the  crown 

71  I  '  ?  thro^h01^  ""Ting  the  girders  and 
Slab  of  the  floor  on  spandrel  columns  crossbraced  trans- 


14x23  ft.  in  outside  plan,  with  longitudinal  outside  walls 
3  ft.  thick  and  transverse  outside  walls  l(i  in.  thick.  These 
walls  are  reinforced  against  bending  and  are  further  cross- 
braced  by  horizontal  diaphragms  every  30  or  40  ft.  Above 
the  coping  the  piers  are  continued  up  only  as  walls  in 
line  with  the  arch  ribs. 

Some  gravel  concrete  was  used  in  the  piers,  but  the 
bulk  of  the  concrete  was  made  from  crushed  slag  from 
the  Corrigan-McKinney  furnace  at  Cleveland,  Ohio,  and 
a  sand  taken  from  the  site  of  the  bridge.  Approximately 
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FIG.  1. 


TRAIN  ON  THE  OVBRFAIR  RAILWAY,  PANAMA- PACIFIC  EXPOSITION 


5,000  eu.yd.  of  concrete  and  180  tons  of  steel  were  used  in 
the  construction.  The  roadway  is  paved  with  wood  block, 
the  cost  of  which  will  be  partly  defrayed  by  the  state,  m 
accordance  with  the  law  that  provides  state  aid  for  mam 
market  roads. 

The  main  construction  was  carried  on  by  a  cableway 
across  the  valley.  The  arch  centers  were  framed  steel 
arches,  spanning  from  the  copings  of  the  piers.  On  ac- 
count of  the  great  depth  of  the  gorge  this  type  of  centering 
was  about  the  only  one  which  could  be  used. 

The  bridge  was  designed  by  Wilbur  J.  Watson  &  Co., 
Bridge  Engineers,  Cleveland,  Ohio,  under  the  approval  of 
E  W  Paul,  County  Engineer,  Summit  County,  and  was 
built  by  the  Mac-Arthur  Bros.  Co.,  of  New  York  City. 
George  L.  Ehrman  was  the  Resident  Engineer,  represent- 
ing the  county  and  the  consulting  engineers. 

Csvffwaimg  ttlh©  Fsvsas^inm8i°Fs^caffl<e 

Transportation  facilities  around  the  grounds  of  the 
Panama-Pacific  Exposition  at  San  Francisco,  Calif.,  are 
furnished  by  a  miniature  railway  and  trackless  automobile 
trains  operating  on  the  roadways. 

The  Overfair  Ry.  is  a  double-track  line  7  mi.  long,  it 
is  of  19-in.  gage,  with  20-lb.  rails  laid  on  sawed  spruce 
ties  in  rock  ballast,  except  that  along  the  water  front  the 
track  is  laid  upon  the  sand  beach.  Timber  trestling 
aggregating  nearly  1,000  ft.  in  length  is  used  at  one  point 
t,j>  carry  the  line  above  the  level  of  high  tide.  The  maxi- 
mum grades  are  2y2%,  and  the  sharpest  curves  are  of 
about  120-ft.  radius.   One  of  the  trains  is  shown  m  Fig.  1. 

There  are  numerous  grade  crossings  with  the  standard- 
gage  tracks  of  the  exposition  terminal  system,  and  at  the 


various  roadway  crossings  the  rails  are  laid  Hush  with  the 
surface.  The  switches,  frogs  and  crossovers  are  of  stand- 
ard types  in  miniature.  At  three  terminals  there  are 
turntables  of  steel-girder  construction  revolving  on  center 
castings  and  operated  by  hand.  Another  terminal  has  a 
Y-track  for  reversing  the  trains.  Numerous  stopping 
points,  with  platforms,  are  provided  along  the  line.  The 
yards  and  roundhouse  are  located  at  the  Fort  Point 
terminal. 

The  equipment  consists  of  four  steam  locomotives, 
one  six-wheel  tank  engine  for  switching,  65  passenger 
and  10  freight  cars.  During  construction  a  work  tram 
was  used,  consisting  of  the  six-wheel  engine  and  10  flat 
cars  11  ft.  long.  The  passenger  trains  have  6  to  12  cars 
and  run  at  an  average  speed  of  15  mi.  per  hr. 

The  passenger  locomotives  are  of  the  4:6:2  type, 
5l/2  ft.  high  from  rail  to  top  of  stack  and  25  ft.  long  over- 
all, with  a  weight  of  29,000  lb.  The  cylinders  are  8x9 
in.,  and  the  driving  wheels  are  26  in.  diameter,  with  a 
rigid  wheelbase  of  4  ft.  10  in.  The  boiler  has  430  sq.ft. 
of  heating  surface  (tubes  and  firebox)  and  carries  200  lb. 
pressure.0  The  tender  is'  8  ft.  long,  carrying  a  supply 
of  anthracite  and  375  gal.  of  water.  A  Walschaerts  valve 
gear  is  used.  The  air-brakes  and  couplers  are  of  special 
design.  The  cab  is  made  disproportionately  large,  in 
order  to  accommodate  the  two  men.  In  appearance,  as 
Fig.  1  shows,  the  locomotives  resemble  the  large  passenger 
engines  used  in  main-line  traffic. 

The  cars  are  of  wood,  mounted  on  low  trucks  and  hav- 
ing fixed  cross-seats  set  back  to  back,  with  open  sides  and 
a  canopy  roof.  The  ears  are  22  ft.  long  and  3i/2  ft.  wide, 
with  capacity  for  16  passengers  per  car.  The  locomotives 
and  cars  were  built  by  L.  M.  MacDermott,  of  Oakland. 
Calif.,  who  also  owns  and  operates  the  railway. 


FIG.  2. 


AUTOMOBILE  TRAIN  ON  THE  ROADWAYS  OF 
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A  more  novel  means  of  transportation  is  that  afforded 
by  trackless  trams  operated  on  the  driveways,  each  con- 
sisting of  an  automobile  and  trail  cars.  This  system  was 
invented  by  R.  B.  Fageol,  of  (Oakland,  Calif.,  and  is  oper- 
ated by  the  Fadgl  Auto  Tram  Co.,  of  San  Francisco. 
One  of  the  trains  is  shown  in  Fig.  2. 

The  automobile,  or  tractor,  is  of  special  design,  weigh- 
ing 6,000  lb.  and  having  20-in.  wheels  with  solid  rubber 
tires.   It  carries  four  passengers.   The  tractor  hauls  three 
trailers,  each  weighing  1,500  lb.  and  carrying  20  passen- 
gers.  These  cars  have  24-in.  wheels  and  12-ft.  wheelbase 
They  have  side  seats  back  to  back,  with  a  passage  between 
for  the  use  of  the  conductor.    At  the  ends  the  seats  arc 
raised  to  clear  the  wheels.    The  couplings  are  of  special 
design,  causing  the  trailers  to  track  with  the  automobile. 
A  shoe  brake  is  operated  in  connection  with  the  couplings 
being  lowered  to  contact  with  the  ground  when  the  coup- 
lings are  slackened  by  reduction  of  speed.    The  speed 
limit  is  \2  mi.  per  hr. 

Slap  of  Apps-oacrm  EmfeaiaEisTaeiat 
Damages  C©ei<cs>®£®  BwMge 
By  Abthub  T.  Clark* 

An  instructive  illustration  of  progressive  dannme  to  a 
bridge  abutment,  caused  by  improper  construction  of  an 
earth-fill  approach,  was  recently  noted  at  Herkimer,  N.  Y 

A  400-ft.  four-span  reinforced-conerete  bridge  was  com- 
pleted last  spring  over  West  Canada  Creek,  carrying  a  25- 
ft.  roadway  and  a  5-ft.  sidewalk  on  a  4%  grade.  The 
east  end,  where  the  trouble  occurred,  is  about  35  ft  above 
the  creek  bed.   Here  the  bridge  is  approached  by  an  earth- 


addition  to  this  damage,  the  east  end  of  the  south  sidewall 
oi  the  east  abutment  moved  out  I  or  5  in.,  leaving  an 
open  crack  at  the  intersection  of  the  sidewall  and  cross- 
wall  ol  the  abutment. 

When  the  settlement  took  place  work  was  immediately 
started  refilling  with  gravel,  hut  for  a  lew  days  the  em- 
bankment continued  to  slip  under  the  added  load  of  ma- 
terial, so  that  little  headway  was  made.  The  slipping 
finally  ceased,  and  the  embankment  was  restored  to  its 
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DIAGRAM    OF   EMBANKMENT   SLIP  AT 
HERKIMER  BRTDGE 


FIG.  1. 


original  grade.  To  prevent  further  injury  to  the  sidewalls 
ten  H/o-m.  tie-rods  with  turnbuekles  were  placed  across 
the  roadway  at  3-ft.  and  6-ft.  depths. 

About  Aug.  1  the  whole  south  sidewall  of  the  east  abut- 
ment tipped  out  about  5  in.  The  foundation  under  the 
easterly  arch  abutment  consists  of  a  horizontal  reinforced- 
conerete  wedge  27  ft.  wide  and  33  ft.  in  length,  extending 
mto  blue-clay  soil,  which  forms  the  bank  and  bed  of  the 


BRIDGE  AND  APPROACH  WHICH  SLIPPED 
HERKIMER,  N.  Y. 


fill,  built  separately  from  the  bridge  and  under  a  different 
contract    The  fill  is  about  160  ft.  long,  and  the  deepest 
part  just  outside  the  abutment,  was  25  ft.    The  embank- 
ment was  constructed  early  in  the  spring,  of  material 
aken  from  a  near-by  blue-clay  bank,  it  of  the  claywa 
saturated  and  plastic,  and  part  of  it  was  frozen.   A  certain 
amount   estimated  at  one  load  in  20,  was  in  a  fluid 
>"  htion.    Holes  were  provided  in  the  sidewalls  of  the 
•utmen  ,  but  placing  nearly  impervious  material  adja- 
cent to  them  prevented  effective  drainage 

About  the  middle  of  June  the  finished  road  surface 
^ed  lir!  Sf  °f  ^J"**™*  sloughed  off?  on  : 
mei ,1 r 'i  IT  111  Flg-  -  The  t0e  of  the  ^bank- 
Sf  6,11 Ped,°Ut  ab0ut  50  ft"'  ™*  the  subsidence  carried 

SST hT  \Z  ?vbridge  With  *  t0  the  indi- 
cated by  the  dotted  line.    The  vertical  settlement  of  the 

edged  the  crown  of  the  embankment  was  about  20  ft.  In 
^-u^  Consulting 


******* 
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FIG.   3.    CRACKS  IN   PARAPET   OF   EAST  ABUTMENT 

creek.  Four  large  concrete  piles  had  been  sunk  below  this 
wedge.  Tests  showed  the  clay  in  the  base  of  the  embank- 
ment so  wet  that  a  crowbar  could  be  sunk  into  it  several 
feet  at  a  single  thrust. 


to  40ol  n^M  efr°lenm  **™luetio„  i„  1914,  amounting 
United  5 MP  ™  42  °aI-  tW°:thirds  w*-  Produced  in  the 
Jhe  Stwtistics  collected  by  J.  D.  Northrop,  of 
Hst  veni n ^  Sh°W  *  P'°f,«tion  in  the  United  States 
Z J  \u  J 65'762'000  bbl-  Russia  is  the  next  largest  pro- 
;T'',^th  67'000'000  bbl-  to  its  credit,  and  then  co.nes  Mexico 

Dutch ¥°}T«!*U  R°«™nia,  with  I3.oou.ooo  bbl.,  and  th9 
Dutch  East  Indies,  with  13,000.000  bbl. 
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By  II.  1).  Mendenhall" 


SYNOPSIS — Privately  owned  deep-water  terminal 
on  St.  Johns  River,  at  Jacksonville,  Fla.,  lias  quay 
wall  in  which  bulkhead  is  a  tight  concrete  wall  casi 
against  continuous  sheetpiling  backing  on  vertical 
I-beams.  Fill  is  relieved  by  a  platform  resting  on 
timber  piles. 

The  development  as  deep-water  terminals  of  the  area 
known  as  Commodore  Point,  on  the  St.  Johns  Eiver, 
at  Jacksonville,  Fla.,  was  finally  placed  on  a  fixed  footing 
when  on  Ang.  2,  1915,  permits  were  received  from  the 
United  States  Government  to  proceed  with  construction 
on  the  lines  requested  in  the  petition  from  the  owners. 
This  permit  marks  the  culminating  point  of  a  long  pe- 
riod of  delays  and  contentions  extending  over  several 
years.  The  property  in  question  was  the  object  of  ani- 
mated political  controversies  for  a  considerable  time, 
during  which  it  was  proposed  as  the  site  for  the  mu- 


FIG    1.     LOCATION  OF  NEW  COMMODORE  POINT 
WHARVES,    AT    JACKSONVILLE,  FLA. 

nicipal  docks.  This  controversy  waged  hot  and  heavy 
during  several  seasons,  at  the  end  of  which  a  site  some 
miles  down  the  river  was  chosen. 

One  reason  for  rejecting  the  site  in  question  was  the 
supposed  existence  of  a  prohibitive  amount  of  rock  that 
would  have  to  he  excavated  to  render  the  point  available 
for  dock  purposes.  The  owners  had  reasons  to  believe 
that  conditions  were  not  really  in  as  bad  shape  as  the 
committees  reported,  and  early  in  1914  the  writer  was 
called  in  to  make  a  thorough  examination  to  discover 
actual  conditions.  After  the  owners'  examination  had 
been  completed  it  was  found  that  while  there  had  been 
no  deliberate  misrepresentations  made  as  to  the  amount 
of  rock  present,  the  data  from  which  the  estimates  had 
been  made  were  so  meager  Chat  accurate  conclusions 
could  not  he  reached  and  erroneous  deductions  had  been 
made.  However,  in  the  meantime  the  city  had  resolved 
to  purchase  the  other  site,  so  the  owners  determined  to 
develop  the  property  with  private  capital. 


♦Consulting  Engineer,  Lakeland,  Fia. 


Then  came  a  period  of  adjusting  and  readjusting  of 
proposed  lines,  petitioning  and  repetitioning  to  the  Gov- 
ernment for  permits,  until  finally,  after  approximately 
two  weeks  more  than  one  year  from  the  time  the  first 
application  had  been  presented  the  permits  were  granted 
and  work  permitted  to  proceed. 

Location  of  Wharf  Site 
The  site,  in  its  relation  to  the  center  of  the  City  of 
Jacksonville,  is  shown  in  Fig.  1.  The  foot  of  Market 
St,  is  approximately  the  center  of  the  shipping  district, 
and  it  will  he  noted  that  the  west  edge  of  the  property 
is  about  1V4  mi.  east  of  that  point.  The  property  oc- 
cupies the  point  made  by  the  right-angle  turn  of  the 
river  and,  as  finally  developed,  will  cover  about  132  acres. 
Of  this  area  about  75  acres  is  on  the  land  and  57  in  the 
shallow  water  adjacent.  The  land  area  is  a  low  marsh 
about  3  ft.  above  mean  low  tide  at  the  highest  point,  but 
mostly  subject  to  overflow  under  ordinary  tides.  The 
river  section  will  be  in  water  varying  from  5  to  20  ft. 
in  depth,  although  the  20-ft.  part  is  from  only  a  short 
distance  on  the  extreme  point.  The  river  at  this  point 
is  something  over  l/2  mi.  wide,  with  the  channel  on  the 
opposite  side  from  the  property  to  be  developed. 

The  river  frontage  to  be  developed  is  5,182  ft.  meas- 
ured on  the  outer  line.  This  will  be  increased  as  wharf 
frontage  by  adding  a  slip  at  each  end,  the  one  at  the 
west  end  being  100  ft.  wide  by  22G  ft.  long,  and  the 
one  at  the  north  end  being  100  ft.  wide  by  500  ft.  long. 
The  bottom  will  be  dredged  to  12  ft.  in  these  slips  and 
to  30  ft.  along  the  niain  wharf  front. 

The  character  of  the  bottom  along  the  entire  face,  as 
determined  by  a  double  line  15  ft.  apart  of  wash  borings 
made  at  25-ft.  intervals  on  each  line,  was  found  to  be 
shell  rock  for  the  larger  portion  of  the  distance,  with  a 
short  interval  of  clay  at  one  point  near  the  west  end. 
Rock  is  overlain  with  a  stratum  of  sand  varying  in  thick- 
ness from  2  to  40  ft.  The  rock  averages  about  30  ft. 
below  mean  low  tide. 

Longitudinal  Type  of  Wharves  Proposed 
The  wharves  will  be  of  the  longitudinal  type,  now  be- 
coming popular  for  river  improvement  where  strong- 
currents  are  encountered.  It  will  be  noted  from  Fig.  1 
that  they  practically  parallel  the  curved  axis  of  the  chan- 
nel. Fig.  2  gives  dimensions  and  bearings  in  detail.  The 
two  main  faces,  2,182.3  ft.  and  1,500  ft.  long  respectively, 
are  connected  by  three  short  faces  of  500  ft.  each.  This 
was  considered  more  practical  for  mooring  purposes  than 
to  use  a  continuous  curve,  and  it  is  contemplated  that  few- 
vessels  more  than  500  ft.  in  length  will  have  to  be  ac- 
commodated for  a  great  many  years  to  come. 

It  is  proposed  to  dredge  immediately  to  30  ft.  all  areas 
at  which  rock  is  found  lower  than  30  ft.  below  mean 
low  tide  and  all  the  remaining  areas  to  rock  only.  There 
will  be  something  over  3,000  ft.  of  frontage  having  30  ft. 
and  for  the  remaining  distance  there  will  be  a  depth  of 
24  it.,  excepting  a  few  disconnected  points  that  rise  t| 
22  ft.    The  tetaining  structure  will  be  designed  for  an 
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ultimate  depth  of  30  ft.  so  that  no  additional  strength- 
ening will  be  needed  when  the  deepening  is  undertaken. 

Ihe  area  behind  the  wharf  front  will  be  filled  to  4  ft 
above  mean  low  tide  Math  sand  dredged  from  the  river 
bottom.  It  will  require  about  1,100,000  cu.yd.  of  mate- 
rial. J 

Details  of  Bulkhead  Wall 
Figs  2  and  3  show,  respectively,  vertical  section  and 
plan  of  the  bulkhead  to  be  used  to  retain  the  fill  The 
essential  features  of  this  retaining  structure  will  be  a 
concrete  and  steel  vertical  wall,  anchored  back  at  the 


FIG.  2.    DETAILS  OF  CONCRETE  AND  STEEL  BULKHE  VD 
OF  NEW  JACKSONVILLE  WHARVES 

water  line  with  rods  secured  to  a  braced-pile  and  deadman 
system;  and  a  relieving  platform  of  timber  piles  and 
flooring  to  take  all  load  above  the  water  surface 

The  design  of  the  concrete-steel  wall  brings  into  use  a 
combination  of  standard  steel  shapes  and  concrete  that 
has  been  little  used  heretofore  for  this  type  of  construc- 
tion. Section  B-B  in  Fig.  3  shows  the  arrangement 
m  its  simplest  form.  It  is  proposed  to  drive  the  12-in 
31  5  lb.  standard  I-beams  at  3-ft.  intervals  to  a  depth  of 
not  less  than  31-  ft.  below  mean  low  tide  when  rock  is 
encountered  above  the  30-ft.  grade,  and  to  a  penetration 

Iown30  f7  I"  3  V,nt°  r°Ck  Whm  r°ck  is  fou»d  be- 
low 30  ft.    Tops  of  I-beams  will  be  left  at  3  ft  above 

mean  low  tide.  Where  no  rock  is  to  be  found,  a  row  of 
timber  piles  will  be  driven  along  the  toe  of  the  wall  to 
prevent  its  being  pushed  out  by  the  earth  fill  Ton,  of 
these  timber  piles  will  be  left  at  32  ft.  below  mean  low 
tide  Immediately  behind  the  I-beams  and  secured  with 
steel  clips  to  the  flanges  at  points  of  contact  will  be 
driven  a  continuous  interlocked  row  of  steel  sheetpiling 
The  drawing  shows  the  adaptability  to  the  Wemlinger  co?- 
rugated  section.  The  specifications  provide  that  the  steel 
Piling  used  shall  be  not  less  than  %  in.  thick  and  have 
a  section  modulus  of  not  less  than  4.  It  shall  be  driven 
to  a  penetration  of  12  in.  into  rock  where  rock  is  found 
and  m  no  case  to  a  greater  depth  than  35  ft.  Tons 
shall  be  left  about  12  in.  above  mean  low  tide.  Where  no 
rock  is  to  be  found  the  row  of  timber  piles  already  men- 
tioned will  hold  the  toe. 

anrW  Crr1\iS  t0  bG  filled  in  behreen  the  ^eams 
and  steel  sheetpilmg  m  arched  section,  as  shown.    It  is 

If'J  i  h^JSi  tremie  aft6r  dredSinS  has  been  com- 
pleted and  the  full  strain  put  on  the  wall.  No  restric- 
tions are  put  on  the  manner  of  placing  the  concrete,  but 
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it  is  assumed  that  the  contractor  will  spring  a  form  in 
between  the  outer  flanges  of  the  I-beams,  and  after  the 
concrete  has  set,  release  it  in  some  manner  and  use  it 
again     Concrete  is  specified  to  be  mixed  in  proportions 
or  1:^:4.    It  is  designed  to  act  solely  as  a  protective 
coating  for  the  steel,  although  in  reality  the  arched  sec- 
tion possesses  a  definite  strength.    This  strength  will 
simply  be  considered  as  increasing  the  factor  of  safety  of 
tne  wall.    By  applying  it  as  shown,  the  only  steel  exposed 
to  the  corrosive  action  of  the  salt  water  will  be  the  outer 
face  of  the  5-in.  outer  flange  of  the  I-beams.  This 
amounts  to  about  14%  of  the  entire  face  of  steel,  but 
as  corrosion  will  occur  only  at  the  thickest  part  of  the 
beam  and  the  application  of  a  coating  of  some  type  of 
protective  paint  from  time  to  time  will  be  a  comparatively 
easy  matter,  it  is  assumed  that  this  exposure  will  not 
materially  endanger  the  life  of  the  structure 

The  concrete  facing  is  to  be  not  less  than  6  in.  thick 
at  the  thinnest  point.  Opposite  the  horizontal  wales 
this  thickness  will  he  increased  to  10  in.  for  a  vertical 
space  of  8  in.  to  provide  additional  protection  to  the 
anchorage. 

Above  the  mean-low-tide  line  the  concrete  takes  the 
place  of  the  steel  sheetpiling  as  a  retaining  wall,  and  is 
I-belms0        mt6rVals  °f  3  fi  by  the  extension  of  the 

The  wall  will  be  finished  off  with  a  12xl8-in.  coping 
east  integrally  with  the  main  wall  and  protected  on  the 
outer  edge  with  standard  metal  curb  guards. 

The  anchor  system  is  made  up  of  two  4-in  51/-11, 
channels  arranged  back  to  back  and  separated  ni  in" 
with  sections  of  gas  pipe  and  secured  with  %-in.  bolts' 

-kaen  wale  combination  will  be  2  ft.  11  in  W  rest' 
mg  against  the  inner  flange  of  the  I-beams.  As  already 
noted,  these  wales  will  be  completely  incased  in  concrete. 
Ihe  tie-rods  will  consist  of  two  1-in.  by  30-ft.  rods  upset 
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FLAN  AND  PLAN  SECTION  OF  BULKHEAD 


each  end  to  1%  in.  and  connected  with  standard  turn- 
buckles. 

Details  of  Anchor-Pile  Constkuction 
The  anchor-pile  combination  consists  of  a  pile  driven 
vertically  to  rock  every  6  ft.  on  a  line  39  ft.  from,  and 
parallel  to,  reference  line  of  bulkhead.  Back  of  this  and 
bolted  to  it  with  1-in.  bolts  at  water  surface  will  be  a 
horizontal  timber  deadman  averaging  12  in.  in  diameter, 
lo  render  the  system  rigid  a  batter  pile  will  be  driven 
at  intervals  of  6  ft,  at  an  angle  of  30  deg.  with  the  ver- 
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tical,  and  hutted  against  and  drifted  to  the  deadman  as 
shown  with  %-in.  drift  bolts.  It  is  estimated  that  a  pos- 
sible maximum  stress  of  49,800  lb.  will  be  put  on  tins 
batter  pile  during  the  period  of  sand  filling. 

The  relieving  platform  is  constructed  of  timber  piles 
driven  on  5-ft.  centers  normal  to  line  of  bulkhead  and 
6-ft  centers  parallel  to  this  line.  The  piles  are  to  be 
, In ven  to  rock  or  clay,  and  the  tops  are  to  be  cut  oft'  12 

7777^  200 persg.  ft  Surcharge 
/. 


FIG     4     METHOD    OF    FIGURING    STRESSES  IN 
JACKSONVILLE  BULKHEAD  WALL 
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Rational  Formula  for  total  Horizontal  Pressure 

P  =  (J  wh=  +  vh)  tan2  ^45°  -  ^) 

For  Loading  Above  Relieving  Platform 
w  =  100  lb.  per  cu.ft.    v  =  200  lib.  per  sq.ft.  0 
h  =  4  ft. 

p„  =  (  14  x  100  X  4  +  200  X  4)  X  .3819  =  711  lb.  horiz.  ft. 
For  Loading  Below  Relieving  Platform 
w  =  60  lb.  per  cu.ft.    v  =  0.    i>  =  26°  34'.    h  =  30  ft. 
P~„  =  i/i  X  60  X  30  X  30  X.3819  =  10,311  lb.  per  horiz.  ft. 
Center  of  Pressure  =  10  ft.  above  toe. 

Reaction  at  M.L.T.  (=  0)  =  +  711  =  4,148  lb.  per 

horiz.  ft. 

For  uniformly  distributed  load,  maximum  moment  is  tor 
beam  supported  both  ends 

M  =  -  wl  =  10'31     X  30  X  12  =  463,995  in. -lb.  per  horiz.  ft. 

s  s 

for  beam  fixed  both  ends 
1  10,311 


M  =  —  wl 
12 


12 


X  30  X  12  —  309,330  in. -lb.  per  horiz.  ft. 


for  compromise  of  these  two 

M  —  —.  Wl  =  i^- — ■  X  30  X  12  =  371,196  in. -lb.  per  horiz.  ft. 

10  10 

By  assuming  uniformly  increasing  load,  these  values  would 
be  increased  2.369J. 

Weight  on  Relieving  Platform  =  600  lb.  per  sq.ft. 

in.  below  mean  low  tide.  Drift-bolted  to  these  with  %- 
in.  drift  bolts  at  each  point  of  support  will  be  8x8-in. 
yellow-pine  caps.  These  will  be  placed  normal  to  the  line 
of  the  bulkhead,  will  be  1 8  ft.  long  each,  and  be  sup- 
ported by  ('our  piles.  The  floor  will  he  composed  of  3- 
in.  yellow-pine  planking,  fastened  to  the  cap  at  not  less 
than  two  points  with  wive  spikes.  The  flooring  will  not 
be  laid  permanently  until  after  the  sand  fill  has  been 
placed  to  the  top  of  the  caps,  after  which  it  will  he  per- 
manently fastened  and  the  fill  then  continued  to  4  ft. 
elevation. 

If  is  assumed  that  the  timbers  and  steel  behind  the 
bulkhead,  being  thus  completely  submerged  and  sur- 
rounded with  sand,  will  last  practically  indefinitely. 


Fig.  4  shows  the  diagram  of  stresses  and  the  various 
assumptions  on  which  the  design  was  based.  It  will 
be  noted  that  an  assumption  of  LOO  lb.  per  cu.ft,  is 
made  for  all  materials  above  water,  with  an  additional 
loading  of  200  lb.  per  sq.ft.  on  the  top  of  fill.  Material 
below  "water  is  assumed  to  weigh  60  lb.  per  cu.ft.  sub- 
merged and  have  an  angle  of  repose  of  t  on  2. 

After  canvassing  all  known  formulas  and  experimental 
data  relative  to  earth  pressures,  it  was  finally  decided 
that  the  only  one  that  was  known  to  he  absolutely  safe 
was  the  old  Original  "rational  formula,"  that  has  stood 
the  test  of  time.    Accordingly  it  was  used,  and  the  re- 
sulting pressure  against  the  wall  exerted  by  the  sand  fill 
from  the  water  surface  to  a  depth  of  :50  ft.  was  computed 
to  he  10,311  lh.  per  horizontal  foot.  The  weight  to  be  car- 
ried by  the  relieving  platform  is  600  lh.  per  sq.ft.  The 
reaction  at  the  water  surface  due  to  the  pressures  applied 
at  the  two-thirds  point  below  the  surface  and  the  can- 
tilever action  of  the  wall  extending  above  the  relieving 
platform  is  computed  to  he  4,148  lh.  per  horizontal  foot. 
Placing  the  rods  every  3  ft.  subjects  them  to  a  theo- 
retical strain  of  12,444  lb.  each.   Each  pile  of  the  relie^ 
ing  platform  will  carry  a  load  of  18,000  lb.,  and  the 
batter  pile,  as  already  stated,  will  carry  a  computed 
strain  of  49,796  lb. 

In  computing  maximum  moments  in  the  lower  section 
of  the  wall,  it  was  assumed  for  simplicity  of  computa- 
tion that  the  load  was  uniformly  distributed  and  that 
the  two  ends  were  fixed,  or  acting  in  cantilever.  The 
considerable  factor  of  safety  used  is  relied  on  to  take 
care  of  any  possible  variation  of  conditions  from  these 
assumptions. 

Bo^gt^s  Fiff  for  Paviaa^  BEocEs 
By  0.  P.  M.  Goss* 

The  following  discussion  is  presented  for  the  purpose 
of  showing  recent  developments  in  the  use  of  Douglas  fir 
for  creosoted  wood-block  pavements  and  to  show  parti- 
cularly the  steps  taken  on  the  Pacific  Coast  by  the  West 
Coast'  Lumber  Manufacturers'  Association  and  by  the 
Association  of  Creosoting  Companies  of  the  Pacific  Coast 
to  perfect  the  treatment  of  this  wood  for  paving  pur- 
poses. The  objectionable  features  of  wood-block  pave- 
ments—expansion, bleeding  and  slipperiness— have  been 
made  the  subject  of  considerable  study  by  these  associa- 
tions, and  the  conclusions  arrived  at  arc  here  given  with 
the  hope  that  they  may  prove  helpful  in  the  fullest  de- 
velopment of  wood-block  pavement. 

Measures  to  Prevent  Expansion 
Expansion  is  caused  by  the  absorption  of  water  in 
the  cell  walls  of  the  wood.  Any  treatment  that  will  re- 
tard this  absorption  will  assist  in  the  prevention  of  swell- 
in-  Experiments  have  shown  that  the  thoroughness  ol 
creosote-oil  penetration  plays  an  important  part  m  re- 
tarding volume  changes.  A  block  treated  with  30  lb. 
of  oil  per  cu.ft.  will,  when  put  to  an  extreme  soaking 
test  swell  practically  as  much  as  a  similar  one  thorough l> 
penetrated  but  containing  only  12  lb.  per  cu.ft.  The 
former  will  absorb  less  moisture  in  amount  than  the  lat- 
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ter  but  the  swelling  action  will  be  practically  the  same 
m  both.  J 

The  main  point  in  treating  blocks  is  to  secure  a  thor- 
ough penetration  with  a  reasonable  amount  of  oil  Cre- 
osoted  Douglas-fir  blocks  thoroughly  penetrated  with  18 
lb.  ol  oil  per  cu.ft.  reduced  to  12  lb.  per  cn  ft  are  re- 
lieved of  35%  of  their  tendency  to  shrink  and  swell 
when  put  to  extreme  soaking  tests. 

As  an  additional  safeguard  against  expansion  troubles 
we  recommend  attention  to  the  following  details-  (1) 
Place  blocks  on  an  asphalt-  or  tar-coated  base,  for  this 
seals  the  lower  end,  almost  eliminating  the  possibility 
of  water  entering  at  the  base  of  the  block;  (2)  provide 
iberal  expansion  joints  adjacent  to  the  curb;  (3)  lav 
blocks  m  courses  at  an  angle  of  60  to  67°  to  curb  that 
the  expansion  may  be  relieved  within  a  short  distance, 
whether  it  occurs  along  the  short  or  the  long  dimension 
oi  the  block. 

If  blocks  are  laid  in  courses  at  right  angles  to  the  curb 
expansion  the  long  way  of  the  block  may  be  taken  up 
at  the  curb  but  if  it  occurs  along  the  short  dimension, 
longitudinally  of  the  street,  there  is  no  relief  except 
m  compression  of  the  blocks  or  in  transverse  expansion 
joints.  Such  joints  are  to  be  avoided  when  possible,  as 
they  are  very  likely  to  be  a  source  of  trouble 


Douglas  fir  is  unlike  most  woods  from  the  standpoint 
of  impregnation.  It  has  been  necessary  to  develop  treat- 
ing methods  especially  for  this  wood  in  order  to  set  the 
results  desired.  Paving  blocks  of  any  wood  should  be 
treated  m  such  a  way  as  not  to  cause  any  appreciable 
loss  m  strength.  The  steaming  process  is  not  suitable 
for  treating  Douglas-fir  blocks,  since  the  fiber  is  injured 
by  this  treatment.  The  following  treatment  has  been 
developed  for  paving  blocks  and  has  proved  thoroughly 
satisfactory:  b  J 

shall  then  beyd,.ai„eJ-o?;rrvi^i:  of  23T  :  ^irTawn6 
to  take  out  the  surplus  vapors,  etc.,  from  the  wood  celis  The 

IrZ^fllt^  b[h0ken  ^         to*™*"*"  a^ifot™ 

Perature  oV'lS't'untuY/^olsl0         W°*  at  a 

to  18  lb  per  cuff     Aft.  S  haVe  recclve<l  from  16 

the  pressPuTeCsh  ,1         ZZZZT^tZT"  °f  °" 

oil  gradually  raised  to  230=  P    „n  ,  1  ,  ^P^ature  of  the 


Prevention  of  Bleeding  Troubles 
It  is  the  general  practice  on  the  Pacific  Coast  to  use 

to  treat  the  blocks  With  from  16  to  18  lb  per  cuft 
which  amount  is  afterward  reduced  by  "expansion  and 
vacuum"  to  12  lb.  per  cu.ft.  This  reduction  in  oil  con- 
tent is  accomplished  by  heating  the  blocks  while  sub- 
merged m  the  preservative  from  180°  (the  pressing 
temperature)  to  230°  as  rapidly  as  possible  and  holding 
them  m  the  oil  bath  at  this  higher  temperature  for  one 

The  increased  heat  expands  the  oil  and  vapors,  and  the 
expansion  together  Math  the  final  vacuum  reduces  the 
oil  content  4  to  6  lb.  per  cu.ft.  This  treatment  gives  an 
ideally  treated  block  with  a  thorough  penetration  of  suf- 
ficient oil  to  preserve  it.  This  block  will  not  bleed  under 
treet  conditions  A  pavement  of  these  blocks  was  laid 
m  Tacoma,  Wash.,  about  three  months  ago,  and  it  has 
shown  no  signs  whatever  of  bleeding  during  a  week  of 

(about  87^  F.)™  13  USUallj  eXPerieiiCed  »  this  coast 

Slipperiness  Least  with  Douglas  Fir 

Slipperiness  is  the  least  of  troubles  experienced  with 
Doug  as -fir  blocks     This  wood  is  not  extremely  h  i 

together    T?'  ^  -mpact  and  ma 

together.    The  hardness  of  the  wood  materially  affects 
he  slipperiness  of  the  pavement.    The  ideal  paving  woo 

ut  thaSt  fing  en°Uf  t0  reSiSt  the  V6ar  and  not  »  hard 
but  that  fine  gravel  may  be  rolled  into  it  to  produce  a 

surface  resistant  to  wear  and  one  that  is  not  sh  >pe™ 
the  joints  are  filled  full  of  asphalt  or  tar  and  ex- 

Wwani  Weeding  °CCUr'  the  fil1-  -ferial  wffi  be 
reed  to  the  surface  and  will  mix  with  the  surPlu 
oil  causing  a  disagreeable  and  slippery  surface  The 
urface  may  be  scraped  clean  and  sanded,  which  will  in 
^ive^the  difficulty,  but  such  a  surface  is  ^ 


Handling  Blocks  in  Paving  Work 
Blocks  should  be  delivered  from  the  plant  directly  to 
the  job  and  close-piled  until  laid.    Close-piling  keeps'  the 
blocks  in  the  same  moist  condition  as  when  they  a 
taken  f        the  treatmeilt.    T,      arg  ^         J  ^ 

green,  yet  they  are  quite  well  up  to  their  maximum  vol- 
ume. The  amount  of  swelling  that  will  follow  is  desir- 
able in  that  it  tightens  up  the  pavement,  almost  eliminat- 
ing joints.  Blocks  properly  treated,  after  swelling  to 
their  maximum  volume,  shrink  very  slowly.  In  fact 
they  have  almost  a  constant  volume  under  normal  street 
conditions.  This  is  because  the  cell  walls  are  w 
and  thoroughly  painted  will,  coal-tar  creosote,  and  mois- 

Pi-ooMVcelis       t0  PaSS  °Ut  thr0Ugh       Pai'tiaI1^  ™ter" 
Recommended  Specifications 
Blocks  should  be  cut  from  sound,  strong,  close-grained 
umber  and  accurately  dressed.    Variations  in  thickness 
and  depth  should  not  exceed  &  in.    They  should  be 
creosoted  m  accordance  with  the  method  described  and 
should  be  placed  upon  a  smoothly  finished  concrete  base, 
painted  with  pitch  or  asphalt  immediately  before  blocks 
are  laid     The  painting  should  be  thorough  and  a  bond 
secured  betweeen  the  paint  coat  and  the  concrete. 

Blocks  should  be  laid  in  courses  at  an  angle  of  60  to 


with  the  curb  and  with  as  close  joints  as  possible. 
The  lower  portion  of  the  joints  should  then  he  filled 
with  asphalt  or  pitch  sufficiently  fluxed  to  enable  it  to 
flow  m  o  the  joints.  The  upper  portion  of  the  joints 
should  be  filled  with  hot  dry  sand  and  the  entire  surface 
rolled  wi th  a  10-  to  14-ton  steam  roller  to  seat  the  blocks 
thoroughly  and  to  fill  the  joints  completely 

Liberal  expansion  joints  should  be  provided  along  each 
curb  The  lower  naif  of  the  expansion  joints  should  be 
filled  with  bituminous  filler  and  the  upper  half  with 
clay.  Fine  gravel  %  to  l/2  in.  in  diameter  should  then 
be  scattered  over  the  surface  and  rolled  into  the  blocks 
until  a  surface  satisfactory  to  the  engineer  is  secured 
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\  coat  of  lino  sand  should  be  spread  over  the  surface  of 
the  pavement  and  left  for  30  days  after  the  street  is 
opened  to  traffic.  Additional  tine-gravel  coatings  may  be 
spread  on  the  surface  from  time  to  time  if  desirable. 

Provisions  for  Expansion  of  Blocks 
It  is  verv  important  to  provide  liberally  for  expan- 
sion. From  the  following  data  it  is  possible  to  arrive 
at  the  proper  width  of  expansion  joint  for  any  width  of 
street.  On  the  average  each  joint  between  blocks  may 
be  counted  on  to  accommodate  0.02  in.  expansion.  When 
blocks  are  treated,  handled  and  laid  as  described,  the 
following  formulas  give  the  proper  width  of  expansion 
joint  along  each  curb: 

When  blocks  are  cut  from  4x8-m.  lumber,  width  ot 
expansion  joint  in  inches  equals  width  of  street  m  feet 
X  0.045.    When  blocks  are  cut  from  3x6-m.  lumber, 


width  of  expansion  joint  in  inches  equals  width  of  street 
in  feet  X  0.04. 

The  expansion-joint  material,  to  give  the  best  results, 
should  be  composed  of  some  high-grade  asphaltic  cement 
with  20%  by  weight  of  very  fine  sand  stirred  in  while  the 
pitch  is  hot.  This  stiffens  up  the  tiller,  enables  it  to 
remain  in  place  in  warm  weather  and  also  reduces  the 
cost  slightly. 

The  joint  tiller  should  be  a  good  quality  of  D-grade 
asphalt  or  similar  material  fluxed  sufficiently  to  allow  it 
to  be  worked  into  the  joints. 

The  pitch  or  asphalt  used  to  coat  the  base  should  be 
as  stiff  as  possible,  consistent  with  getting  a  good  bond 
on  the  smooth  concrete  base.  One  way  to  secure  a  bond 
on  the  concrete  when  using  a  heavy  pitch-paint  coat  is 
to  thoroughly  clean  and  spray  the  base  very  lightly  with 
some  light  oil  just  before  the  hot  pitch  is  applied. 
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SYNOPSIS — Design  and  operating  results  of  a 
small  mechanical  filtration  plant  designed  in  re- 
quire a  minimum  of  attendance  with  a  view  to  re- 
ducing the  cost  of  operation.  This  has  been  at- 
tained by  providing  liberal  coagulating  capacity, 
large  filter  area  and  very  simple  control  apparatus. 


In  the  fall  of  1913  the  New  Jersey  Zinc  Co.  under- 
took the  construction  of  a  mechanical  filtration  plant  for 
Franklin,  N.  J.  The  population  of  Franklin  is  estimated 
at  2  200  and  the  takers  of  water  from  the  distribution  sys- 
tem as  1,200.  The  source  of  supply  is  Franklin  Pond, 
area  44  acres,  situated  in  the  southern  part  of  the  bor- 
ough The  pond  is  fed  by  the  Walkill  River  and  Black 
Brook;  the  combined  catchment  area  is  31  sq.mi.  of  steep 
forested  hills,  mountain-top  swamps,  and,  m  the  valley, 
rolling  agricultural  land.  The  water  is  subject  to  sud- 
den fluctuations  in  color  and  turbidity,  the  color  ranging 
from  20  to  100  and  the  turbidity  from  10  to  60. 

The  filtration  plant  was  designed  Eor  a  normal  ca- 
pacity of  100.000  gal.  per  day,  and  a  maximum  of  150,- 
000  gal  per  day.  Ever  since  the  plant  was  put  m  service 
it  has  been  supplying  130,000  to  110,000  gal.  per  day. 

The  filter  plant 'is  on  the  east  bank  of  the  Walkdl  River 
about  200  ft,  below  the  dam  at  the  outlet  from  Franklin 
Pond  The  structures  (see  plan  and  section,  Fig.  1 )  are 
an  intake  in  the  narrows  of  the  pond,  a  coagulating  reser- 
voir, regulator  house  and  filters,  and  a  pure-water  reser- 
voir The  water  flows  by  gravity  from  the  pond  through 
the  intermediate  structures  to  the  pure-water  reservoir 
from  which  electric  automatically  operated  centrifugal 
pumps  lift  the  water  to  a  1 1 0,000-gal.  standpipe.  There 
is  a  booster  pump  for  use  in  case  of  fire.  The  construc- 
tion work  was  done  by  the  forces  of  the  New  Jersey  Zinc 
Co  under  the  direction  of  Hazen,  Whipple  &  Fuller, 
Consulting  Civil  Engineers,  New  York  City.    The  work 

*With  Hazen,  Whipple  &  Fuller,  Consulting  Kngineers,  30 
East  42nd  St.,  New  York  City. 


was  begun  at  the  end  of  October,  1918,  and  the  filters  were 
put  into  service  early  in  May,  1914. 

Details  of  the  Coagulating  Reservoir 
The  coagulating  reservoir  is  a  covered  rein  forced-con- 
crete structure,  divided  into  three  basins  by  two  walls 
(see  Fig.  1  ).  Each  of  these  basins  is  divided  into  three 
square  compartments  by  two  perforated  concrete  baffle 
walls.  At  the  far  end  of  the  center  basin  is  a  concrete 
skimming  weir;  at  the  end  farthest  from  the  filters  of 
each  side  basin  is  a  distributing  weir;  at  the  other  end 
of  each  side  basin  is  a  skimming  weir.  Under  the  floor, 
along  the  center  line  of  each  of  the  three  basins,  is  a  6-m. 
cast-iron  drain  opening  to  each  of  the  three  square  com- 
partments. The  flushing  of  each  basin  is  controlled  by  a 
gate  valve  placed  on  the  drain  outside  of  the  basin  m  the 
pipe  gallery. 

Under  normal  operating  conditions  the  raw  water  en- 
ters the  center  basin  at  the  end  nearest  the  filters  at  a 
point  4  ft.  above  the  bottom,  having  been  previously  dosed 
with  aluminum  sulphate,  and  after  being  deflected  and 
distributed  by  a  plate  placed  immediately  in  front  ot  the 
inlet  pipe,  Hows  through  the  two  perforated  baffles  and 
over  the  skimming  weir  at  the  far  end.  Here  it  divides 
into  two  equal  parts  and  passes  through  the  valves  set  in 
the  division  walls,  to  the  distributing  weirs  at  the  far 
ends  of  the  side  basins.  After  passing  over  these  weirs 
it  flows  through  the  perforate,!  baffles  of  the  side  basins 
to  the  skimming  weirs  at  the  near  end,  and  from  these  it 
passes  into  pipes  that  convey  it  to  the  filters. 

There  is  an  auxiliary  raw-water  inlet  in  one  ot  the 
side  basins,  thus  making  it  possible  to  bypass  any  one 
of  the  three  basins  and  to  empty  it  for  cleaning  or  in- 
spection. .     f  • 

The  design  of  the  perforated  concrete  baffles  is  ot  in- 
terest inasmuc  h  as  it  is  believed  to  be  here  applied  for  the 
first  time.  The  distribution  of  the  vertical  velocities  has 
been  regulated  by  a  proper  arrangement  of  circular  ori- 
fices These  have  a  diameter  of  %  in.  at  the  throat,  and  air 
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flared  to  a  diameter  of  3  in.  at  the  downstream  side  of 
the  6-in.  baffle  wall.  The  distribution  of  these  orifices 
is  the  same  in  all  of  the  baffles  and  is  as  follows: 


W 

ach  Sxll  ft.  in  plan,  equal 


Distance 
from  Floor 
to  Row,  Ft. 

1% 
2% 
3% 


Number 
of  Orifices 
in  Row 
1 

2 
4 

5 


Distance 
from  Floor 
to  Row,  Ft. 

6% 

sy2 


Number 
of  Orifices 
in  Row 

5 
6 
6 
7 


As  a  result  of  this  arrangement  the  velocity  at  any 
point  in  a  vertical  line  varies  inversely  (nearly)  as  the 
distance  from  the  point  to  the  water  surface. 

Access  to  the  six  compartments  at  the  far  ends  of  the 
basins  is  through  rectangular  openings  in  the  baffles. 


There  arc  two  filter  unit 
to  0.002  acre. 

In  order  to  prevent  a  free  passage  of  water  upward 
along  the  filter  wall,  the  forms  from  the  bottom  up  to  the 
sand  line  were  made  of  corrugated  sheet  iron.  The  wash- 
water  troughs  are  of  concrete,  were  cast  separately  and 
erected  in  place  before  the  filter  walls  were  poured.' 

The  strainer  system  of  each  filter  consists  of  twenty 
2i/2-in.  wrought-iron  pipes  5  ft.  long  with  seven  holes  f< 
in.  in  diameter,  9%  in.  c.  to  c,  drilled  along  the  lower 
side,  capped  at  their  outer  ends  and  screwed  into  a  10-in. 
cast-iron  main  collector  partly  buried  in  the  concrete  of 
the  floor.    The  clearance  between  the  laterals  and  floor 
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FIG.  1.    PLAN  AND  SECTION  OF  WATER -PURIFICATION  WORKS,  FRANKLIN  FURNACE.  N.  J. 


These  openings  arc  closed  by  wooden  shutters  bolted  to 
frames  set  in  the  concrete.  Kadi  compartment  is  vented 
at  the  middle  of  the  roof. 

The  nominal  period  oi  sedimentation  with  a  How  o 
150,000  gal.  per  day  is  7.1  hr.   With  one  basin  out  of  com 
mission  the  period  is  5.1  |ir.    The  reasons  for  such  a  lib 
eral  time  for  sedimentation  will  be  taken  up  undei 
discussion  of  the  operation  of  the  plant. 

Regulatob  House  and  the  Filters 
The  regulator  house  is  of  reinforced  concrete.  Within 
its  area  arc  parts  of  the  three  basins,  the  two  filter  units 
the  pipe  gallery,  the  wash-water  tank  and  the  operating 
floor,  on  which  are  the  chemical  tanks,  feeds  and  gages. 


of 


the 


is  1  in.  The  wash-water  jets  are  directed  vertically  down- 
ward against  the  filter  floor,  an  arrangement  which  break- 
up the  jets  and  secures  a  uniform  distribution  of  velocitv 
in  the  rising  column  of  wash  water  without  resort  to  the 
use  of  strainers,  screens  or  distributing  device  other  than 
a  layer  of  gravel. 

The  filter  sand  and  gravel  were  obtained  from  the  Cape 
May  Sand  Co.  There  were  five  grades  of  gravel,  rang- 
ing as  follows:  (1)  i/o  to  1  in.,  placed  just  to  cover 
laterals;  (2)  V4  to  i/2  in.,  4-in.  layer;  (.3)  &  to  Vj  in., 
8-in.  layer;  (-1)  T\  to  T\  in.,  2-in.  layer;  (5)  l/2i  to  i/8  in., 
2-in.  layer.  The  sand  had  an  effective  size  of  0.:?2  mm. 
and  a  uniformity  coefficient  of  1.69. 
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The  pipe  gallery  occupies  the  space  below  the  operat- 
ing floor  between  the  filters  and  coagulating  basin.  All  of 
the  piping  is  cast-iron  hub-and-spigot  pipe,  except  the 
wrought-iron  laterals  and  pressure  pipes  and  lead  pipes  for 
chemical  feed. 

A  15-in.  tile  drain  serves  to  convey  to  the  river  the 
sludge  from  the  coagulating  basin  and  the  waste  wash 
from  the  filters. 

A  wash-water  tank  of  reinforced  concrete  (Fig.  1)  oc- 
cupies the  upper  part  of  the  regulator  house.    It  has  a 
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SECTION  A-A 

FIG.    2.    DETAILS    OP   ALUM    AND  HYPOCHLORITE 
APPARATUS,  FRANKLIN  FURNACE,  N.  J. 


capacity  of  7,500  gal.,  a  quantity  somewhat  in  excess 
of  that  required  to  wash  one  filter.  It  is  filled  from  a  3-in. 
service  pipe.  The  concrete  was  poured  at  one  operation 
and  is  of  the  same  grade  as  was  used  in  other  parts  of  the 
plant.  When  the  concrete  was  36  hr.  old  the  inside 
forms  were  stripped  and  the  bottom  and  sides  were  painted 
with  two  coats  of  neat-cement  grout.  No  waterproofing 
was  used.  The  tank  is  entirely  tight,  no  dampness  show- 
ing on  the  outside. 

On  the  floor  of  the  regulator  house,  over  the  inlet 
end  of  the  coagulating  basin,  are  two  alum  tanks,  each 
with  an  independent  feed  control.  The  coagulant  is  ap- 
plied by  gravity  to  the  top  of  the  raw-water  inlet  pipe 
just  before  it  enters  the  coagulating  basin.  No  elaborate 
means  are  employed  to  secure  uniform  dissemination  of 
the  coagulant,  hut  the  baffle  plate  in  front  of  the  inlet 
pipe  serves  this  purpose  to  a  considerable  extent.  The 
capacity  of  each  tank  is  269  gal.,  or  1  I  hr.  flow  at  the 
maximum  rate.  From  points  about  2  in.  above  the  bot- 
toms of  the  alum-solution  tanks,  which  are  14  in.  above 
the  operating  floor,  %-in.  hard-rubber  pipes  lead  through 
cutoff  cocks  and  float  valves  to  two  lead-lined  control 
boxes  which  stand  on  the  floor  in  front  of  the  main  tanks 
(see  Fig.  2).  The  outlet  and  control  device  is  built  en- 
tirely of  hard  rubber  or  glass  and  is  mounted  on  the 
front  wall  of  each  control  box  and  consists  of  a  tube  which 
may  be  clamped  at  any  position  on  the  arc  of  a  circle, 
from  the  vertical  to  the  horizontal,  and  which  terminates 


in  a  circular  glass  nozzle  ^  in.  in  diameter.  The  alum 
solution  flows  from  the  constant-level  control  box  through 
the  sleeve  joint  at  the  center  of  the  arc  and  up  to  the 
nozzle,  through  which  it  discharges  freely  into  a  tube 
connecting  with  a  1-in.  lead  pipe  leading  to  the  point  of 
application  of  the  coagulant. 

The  scale  divisions  on  the  arc  are  inches  and  tenths  of 
inches,  witli  zero  at  the  top.  The  nozzle  requires  cali- 
bration. The  discharge  is  very  nearly  directly  propor- 
tional to  the  scale  settling;  the  maximum  rate  is  approxi- 
mately 20  c.c.  per  sec. 

The  hypochlorite  tanks  and  feed  controls  are  in  dupli- 
cate and  arc  similar  to  those  for  the  alum,  but  have  a  ca- 
pacity of  only  116  gal.  each,  or  20  hr.  flow  at  the  maxi- 
mum rate.  The  discharge  nozzle  is  %4  in.  in  diameter, 
and  the  maximum  rate  is  approximately  6  c.c.  per  sec.  The 
hypochlorite  is  applied  by  gravity  to  the  effluent  pipe  from 
the  filters  at  a  point  outside  the  regulator  house  about  15 
ft.  from  the  inlet  to  the  pure-water  reservoir. 

There  are  three  venturi  meters — one  for  the  raw  water 
and  one  for  the  effluent  from  each  filter. 

The  indicating  venturi-meter  rate  gages  (Fig.  3)  are 
somewhat  out  of  the  ordinary.  They  consist  essentially 
of  two  tubes,  the  lower  ends  of  which  lead,  one  to  the 
barrel  and  the  other  to  the  throat  of  the  meter  tube; 
from  the  upper  ends  the  air  is  exhausted  by  a  Richard's 
filter  pump  until  such  a  degree  of  vacuum  is  created 
as  will  lift  the  water  in  the  barrel  connection  to  the  zero 
of  the  scale,  where  it  is  maintained  as  long  as  the  pump  is 


FIG.   3.   VENTURI   METER  RATE  GAGE 

operated.  As  the  top  of  the  two  tubes  are  cross-connected, 
the  same  vacuum  exists  in  both ;  consequently  the  differ- 
ence between  the  pressures  at  the  throat  and  at  the  barrel 
is  measured  by  the  distance  from  the  zero  down  to  the 
level  of  the  water  on  the  throat  tube.  The  scale  is  com- 
puted for  each  meter  tube.  Gages  of  a  similar  type  have 
been  in  use  for  several  years  at  the  filtration  plants  at 
Yonkers  and  Ogdensburg,  N.  Y. 
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The  loss  of  head  through  the  filter  is  ascertained  by 
means  of  a  gage  of  the  float  type,  by  deducting  the  ele- 
vation of  the  water  on  the  filter  from  the  Soat-gage 
reading. 

P  u he- Wat ek  R  eservoik  Arra  ngement 
The  pure-water  reservoir  is  of  reinforced  concrete  and 
has  a  capacity  of  90,000  gal.    It  is  immediately  adjacent 
to  the  regulator  house,  but  is  built  entirely  separate. 

The  calcium  hypochlorite  is  applied  to  the  water  before 
it  enters  the  pure-water  reservoir.  On  entering,  it  first 
passes  through  close  baffles  which  serve  to  thoroughly 
mix  the  disinfecting  agent  and  which  have  a  minimum 
period  of  detention  of  30  min.  The  main  baffles,  as  well 
as  the  hypochlorite  baffles,  are  of  wood. 

Operation  of  the  Filter  Plant 

In  a  plant  as  small  as  the  one  under  consideration  the 
cost  of  attendance  is  the  determining  factor  in  the  cost  of 
operation.  Automatic  appurtenances,  of  course,  mini- 
mize the  attendance  necessary,  but  for  a  very  small  in- 
stallation their  first  cost  more  than  overbalances  this 
saving. 

There  are  no  recording  gages,  no  mechanically  operated 
gates  and  no  automatic  rate  controllers  in  the  equipment 
of  this  plant.  The  attendant  spends  about  an  hour  morn- 
ing and  evening  at  the  filters. 

A  very  liberal  period  of  sedimentation  (7.7  hr.  nominal 
at  the  maximum  rate)  has  been  provided  in  order  that 
the  fluctuations  in  the  raw-water  rate  will  not  disturb 
the  filter  operations,  and  in  order  to  provide  sufficient 
capacity  in  case  the  filters  are  ever  operated  at  a  higher 
rate  than  is  now  necessary. 

Ordinarily,  the  filters  are  in  service  alternately  and 
are  allowed  to  run  for  about  12  hr.  before  being  washed. 
The  length  of  run  could  be  increased  to  16  or  18  hr.  be- 
fore the  loss  of  head  would  compel  washing,  but  for 
practical  reasons  of  convenience  this  has  not  been  done. 

Low  Pate  of  Filtration 
The  rate  of  filtration  is  from  50  to  70  million  gallons 
per  acre  per  day  with  one  unit  in  operation.    This  low 
rate  is  advisable  on  account  0f  the  infrequent  attention 
which  the  filters  receive.    The  rate  at  the  beginning  of 
the  run  is  about  1^0,000  gal.  per  day  and  after  12  hr. 
this  has,  as  a  rule,  fallen  to  about  110,000  gal.  per  day. 
The  factors  which  control  the  rate  are  the  level  of  the 
water  on  the  filter,  the  loss  through  the  filter  and  piping, 
position  of  the  gate  on  the  effluent  pipe  and  the  level  of  the' 
water  in  the  pure-water  reservoir.    The  level  on  the  fil- 
ters depends  on  the  pond  level,  the   frictional  losses 
through  the  system  to  the  filter,  and  the  position  of  the 
raw-water  gate.    The  loss  of  head  through  the  filter  and 
the  level  of  the  water  in  the  pure-water  reservoir  are  the 
two  controlling  factors,  which  alone  need  to  be  considered 
during  any  one  run.    The  level  in  the  pure-water  reser- 
voir has  no  effect  when  it  is  below  the  inlet,  but  as  it 
rises  above  this  point  it  reduces  the  effective  head  on  the 
filter  and  consequently  the  rate.    Should  the  pure-water 
reservoir  fill  completely  before  the  attendant  arrives,  the 
biters  continue  to  operate,  but  at  a  reduced  rate,  and  the 
effluent  is  wasted  to  the  drain.    The  filters  are  washed 
with  filtered  water  at  a  rate  of  2  ft.  vertical  rise  per  min- 
ute.   The  washing  is  continued  for  5  or  (i  min.,  or  until 
observation  shows  the  bed  to  be  sufficiently  cleaned.  The 


procedure  in  washing  is  to  drain  the  water  on  the  filter 
down  to  about  2  in.  above  the  sand,  then,  with  the  wash- 
water  tank  full,  to  slowly  turn  on  the  wash  water,  in- 
creasing to  the  full  rate  as  soon  as  the  top  of  the  sand  is 
broken  up.  and  maintaining  the  full  rate  to  the  end  of  the 
wash.  The  wash-water  valve  has  been  calibrated  so  that 
the  number  of  turns  required  to  give  the  2-ft.  rate  is 
known. 

Should  the  rate  of  filtration  fall  below  the  raw-water 
rate,  the  water  on  the  filter  will  rise  until  it  overflows  the 
dividing  wall  between  the  two  filters  and  waste  to  the 
drain  through  the  wash-water  trough  of  the  unit  which 
is  out  of  service. 

The  normal  flow  line  of  the  coagulating  basin  is  only 
enough  below  the  low-water  level  of  the  pond  to  get  head 
to  maintain  the  required  flow;  consequently  when  the 
level  of  the  water  on  the  filter  rises  it  reduces  the  raw- 
water  flow  by  backing  up  into  the  coagulating  basin. 

Performance  of  the  Plant 
The  plant  has  been  in  operation  for  about  a  year,  and 
the  quality  of  the  water  produced  is  thoroughly  satis- 
factory. The  infrequent  attendance  makes  it  necessary  to 
be  certain  that  at  no  time  shall  there  be  a  deficiency  of 
alum.  The  amount  of  alkalinity  in  the  water  makes  a 
liberal  application  of  alum  entirely  safe  so  far  as  any 
danger  of  acid  water  is  concerned.  The  resultant  color  is 
unusually  low,  being  for  the  greater  part  of  the  time  be- 
low three,  which  is  the  value  of  the  lowest  color  stand- 
ard used,  and  consequently  it  is  recorded  as  having  zero 
color. 

This  procedure  is  open  to  the  criticism  that  it  is  uneco- 
nomical of  coagulant,  but  the  total  amount  used  is  so 
small  that  even  with  the  most  careful  regulation  the  sav- 
ing would  not  amount  to  over  $30  to  $40  per  year.  The 
certainty  of  good  operation  and  a  practically  colorless 
water  are  well  worth  this  expense. 

The  bacterial  results  have  been  consistently  good.  The 
count  at  -18  hr.  on  lactose  agar  ranges  from  o"to  3  per  c.c. 
for  tap  water  (raw  water  40  to  500  per  c.c).  After  storms 
the  lactose  bile  test  has  given  positive  results  from  1  c.c.  of 
raw  water,  but  in  no  case  have  positive  results  been  ob- 
tained from  10  c.c.  of  tap  water. 

The  daily  records  are  kept  by  the  card-index  system 
on  four  blank  forms— one  showing  alum  and  hypochlor- 
ite feed,  one  for  filter  operation,  one  for  chemical  and 
bacterial  results,  and  one  for  B.  coli. 

David  Jenkins,  chemist  of  the  New  Jersey  Zinc  Co.,  has 
been  in  charge  of  the  plant  since  it  was  put  in  operation 
by  the  writer,  who  bad  charge  id'  construction. 


Building  Regulation  Advance  in  Pennsylvania— A  short  act 
passer!  by  the  legislature  of  Pennsylvania  at  its  1915  session 
and  since  approver!  by  the  governor,  will  interest  those  who 
believe  that  American  cities  should  exercise  more  control 
than  they  do  over  the  character  and  use  of  buildings  in  differ- 
ent parts  of  the  city.    The  act  reads: 

«afJ.'j.at,„  S?r  the,  PuiPose  of  promoting  the  public  health 
safety,  order  and  seneral  welfare,  cities  of  the  first  class 
may  regulate  the  location,  size  and  use  of  buildings  therein 
and  may  make  different  regulations  for  diffe, en :  district" 
™TmakJhir'ik  commission  of  any  city  of  the  first  class 
"la>  ™.ke  such  regulations  as  to  the  location,  size  and  use 
of  buildings,  any  portion  of  which  shall  come  within  200  ft 
of  any  park,  parkway,  playground  or  other  public  place  under 
its   care    or   management,   and    upon    their   approval    by  the 

Xct  a^r  nHCh  °ny'  Sa!,d  rRU,atio,,s  -hall  have  the  "same 
ettect  as  if  originally  made  by  said  councils. 

Although  it  appears  that  this  act  applies  only  to  buildings 

within  200  ft.  of  a  park  or  other  public  land  in  the  care  of 

a   park   commission   of  a   city   of   the    first   class,   even  that 

measure  of  control  is  a  step  in  advance. 
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SYNOPSIS — Operating  results  of  a  3,000,000- 
gal.  plant  consisting  of  screens,  primary  tanks, 
sprinkling  filters,  intermittent  sand  pliers  and 
sludge  pumps  and  beds. 

The  Gloversville  sewage  works  has  been  in  operation 
since  Dee.  1,  1912.  No  means  are  available  for  meas- 
uring the  flow  of  sewage,  but  it  is  estimated  to  be 
2.750,000  gal.  per  21  hr.,  of  which  about  71  per  rent,  is 
domestic  sewage  and  the  remainder  manufacturing 
wastes. 

Screenings — The  coarse  bar  screen  through  which  the 
crude  sewage  passes  removes  on  the  average  about  4  cu.lt, 
of  screenings  per  day  and  requires  raking  by  hand  from 


FIG.    6.    SEWAGE   SLUDGE   ON  GLOVERSVILLE 
DRYING  BEDS 

four  to  five  times  a  day.  This  raking  is  all  done  between 
8  a.m.  and  5  p.m.  at  an  expense  of  about  $0.50  per  day. 

The  primary-tank  effluent  is  passed  successively  through 
three  mesh  screens,  having  openings  y2,  %  and  y8  in. 
square,  respectively.  When  one  screen  has  collected  a  suf- 
ficient amount  of  material,  it  is  replaced  by  a  clean  one, 
and  the  dirty  screen  is  taken  to  the  screen-washing  house 
near-by,  where  it  is  cleaned  by  a  stream  of  water  from  a 
%-in.'hose.  The  material  washed  from  the  screens  falls 
into  the  sludge-pipe  line  and  is  handled  with  the  sludge. 
These  screens  are  washed  from  four  to  five  times  during 
one  8-hr.  shift  each  day,  at  a  cost  of  $1.50  per  day,  and 
the  resulting  screenings  amount  to  approximately  4  cu.ft. 
per  week  under  normal  conditions,  but  in  times  of  heavy 
rains  with  a  flow  of  about  6,000,000  gal.  per  day  the 
amount  has  been  increased  to  5  cu.ft.  per  day.  The  screen- 
ings consist  largely  of  small  bits  of  fat,  much  of  which 
probably  comes  from  the  tanneries,  and  burnt  matches. 

Primary-Tank  Sludge — The  production  of  sludge  in  the 
primary  settling  tanks  has  amounted  on  the  average  to 
about  9  cu.yd..  or  1,817  gal.,  per  1.000.000  gal.  of  sewage 


♦Consulting  Engineer,  14  Beacon  St.,  Boston,  Mass. 
tCity  Engineer,  Gloversville,  N.  Y. 

JThe  design,  construction  and  itemized  cost  of  this  plant 
were  given  in  "Engineering  News,"  Oct.  14,  1915,  p.  744. 


treated.  When  the  plant  was  first  placed  in  operation  the 
sludge  was  drawn  off  once  every  two  weeks,  hut  it  was  soon 
found  that  better  results  were  obtained  when  the  sludge 
was  drawn  off  three  times  each  week,  as  is  now  the 
practice. 

Secondary-Tank  Sludge— The  sludge  from  the  sec- 
ondary settling  tanks,  receiving  trickling-filter  effluent, 
is  drawn  off  once  each  week.  The  quantity  produced  va- 
ries from  about  0.8  cu.yd.  per  day  in  the  winter  to  about 
2.5  cu.yd.  per  day  in  the  spring  when  the  trickling  filters 
are  unloading  the  deposits  on  the  stone. 

Sludge  Disposal, 

In  disposing  of  the  sludge  it  is  pumped  from  the  stor- 
age well  onto  sand  drying  beds  (Fig.  6)  and  when  suffi- 
ciently dry  is  removed  by  teams.  In  the  spring  and  fall 
the  farmers  take  nearly  all  of  it,  and  at  other  times  it  is 
used  for  fertilizer  on  city  land  or  for  filling  low  areas. 
The  cost  of  operating  the  sludge  beds  during  the  year  1914 
was  $1,000,  practically  all  of  which  was  expended  in  hand- 
ling dried  sludge.  It  does  not  include  the  cost  of  pump- 
ing the  wet  sludge. 

Dosing  Tank— The  quantity  of  sewage  discharged  per 
dose  by  the  dosing  tank  is  about  10,720  gal.,  more  than 
half  of  which  is  stored  in  the  collector  troughs  and  con- 
duits in  the  primary  settling  tanks.  When  two  acres  of 
sprinkling  filters  are  in  use,  the  time  for  the  discharge 
is  3y2  min->  and  the  rest  period  varies  from  12  min.  for 
the  minimum  night  flow  to  6  min.  for  the  maximum  day 
flow. 

Trickling  Filters — It  has  been  customary  to  use  two 
acres  of  the  trickling  filters  at  a  time,  allowing  one  acre 
to  rest.  The  period  of  rest  varies  from  6  or  7  days  in 
the  winter  to  2  or  3  days  in  the  summer.  During  the 
rest  period  in  the  warm  weather,  the  deposit  and  growth 
on  the  stones  dry  up  and  wash  out  into  the  secondary 
tanks  when  the  filter  is  again  dosed. 

It  is  interesting  to  note  that  the  upper  layers  of  stone 
harbor  vast  numbers  of  snails,  small  fish  worms  and  flies. 
Examinations  of  the  stone  by  means  of  test  pits  show  that 
growths  and  deposits  are  not  formed  at  a  greater  depth 
than  8  to  10  in.  below  the  surface,  the  remainder  of  the 
stone  and  the  floor  system  being  substantially  clean. 

Out  of  the  930  nozzles  (Taylor  type)  on  the  three  acres 
of  filters,  620  are  usually  in  operation  at  each  dose.  On 
the  average,  about  60  nozzles  require  cleaning  each  day, 
half  in  the  morning  and  the  remainder  in  the  afternoon. 
No  nozzles  are  cleaned  between  5  p.m.  and  8  a.m.  The 
clogging  of  nozzles  is  usually  caused  by  burnt  matches  and 
grease,  and  the  trouble  can  usually  be  remedied  by  releas- 
ing the  spindle  of  the  nozzle  and  allowing  the  sewage 
at°the  next  dose  to  flow  through  the  dome  and  wash 
out  the  obstructions. 

Some  trouble  has  been  experienced  with  an  incrusta- 
tion which  forms  on  the  under  side  of  the  spindle  and  on 
the  inside  of  the  dome.  This  has  a  tendency  to  lengthen 
the  period  of  dose  and  also  to  cut  down  the  area  of  dis- 
tribution.   To  remove  this  incrustation,  which  is  done 
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twice  a  year,  it  is  necessary  to  take  off  both  the  spindle 
and  dome  and  immerse  them  in  a  solution  of  one  part 
water  and  two  parts  hydrochloric  acid.  With  a  few  excep- 
tions there  has  been  no  trouble  with  the  distributors,  and 
there  has  been  none  at  all  with  the  underdrains.  ' 

There  is  but  little  odor  from  the  trickling  filters  espe- 
cially on  week  days.  What  little  there  is,  is  from  the 
tannery  wastes.  On  Sundays  the  odor  is  a  little  more  pro- 
nounced and  resembles  that  of  ordinary  sewage,  but  the 
distance  from  the  filters  that  it  is  noticeable  does  not 
ordinarily  exceed  200  ft. 

During  the  warm  weather  in  the  summer  little  gray 
flies  which  breed  in  the  stone  of  the  trickling  filters  are  a 
source  of  great  annoyance.  During  the  first  summer  of 
operation,  a  tannery  that  is  situated  about  200  ft.  from 
the  filters,  m  the  patli  of  the  prevailing  wind,  was  caused 


If  the  inclosure  is  made  tight,  a  dense  vapor  forms  dur- 
ing very  cold  weather,  between  the  top  of  the  filters  and 
the  roof  making  it  extremely  difficult  for  the  attendant 
to  see  the  nozzles  that  require  cleaning.  The  air  in  the 
inclosure  is  very  bad.  To  remedy  these  troubles  an  occa- 
sional board  is  left  off  the  roof  and  a  number  of  doors 
on  the  sides  are  left  open  to  provide  for  ventilation 

Sand  Filters— Between  the  hours  of  10  a.m.  and  5  or 
b  p.m.  the  effluent  from  the  secondary  tanks  is  the  strong- 
est, and  this  portion  is  turned  onto  the  sand  filters  for 
further  treatment.  The  surface  of  the  sand  along  the 
distribution  troughs  and  in  the  low  places  becomes  closed 

oo 

TABL™\  £VclRAGE  REUTIVE  STABILITY  OF  GLOVERS. 
VILLE  SEWAGE  EFFLUENT  BY  MONTHS,  1914 

(Expressed  in  percentages) 


FIG. 


7.    GLOVERS  VILLE  SAND  FILTERS  RIDGED  FOR 
WINTER  USE 


considerable  inconvenience  from  these  flies,  which  could 
get  into  the  skins  as  they  were  being  tanned.  When  the 
flies  first  make  their  appearance,  bleach  (calcium  hypo- 
chlorite) is  applied  to  the  sewage  in  the  dosing  tank,  12 
lb.  of  dry  bleach  being  applied  to  each  of  three  doses  in 
one  day,  and  the  operation  repeated  on  the  second  day  fol- 
lowing It  was  necessary  to  carry  out  this  treatment  on 
two  different  occasions  during  the  summer  of  1914  It 
does  not  appear  to  kill  the  fully  matured  flies,  but  does 
tall  the  larvae  and  very  young  flies  and  results  in  a  marked 
reduction  m  the  objectionable  conditions. 

The  original  designs  provided  that  the  trickling  filters 
should  be  inclosed  during  the  winter  months  to  "protect 
them  from  the  snow  and  cold.    Owing  to  the  lack  of 
tunds  m  1912,  no  covering  was  provided,  and  although 
a  very  mild  winter  followed,  the  ice  at  times  covered  two- 
thirds  of  the  filter  area.    In  the  fall  of  1913  temporary 
root  and  sides  of  rough  hemlock  lumber  were  provided 
requiring  120,610  ft.  b.m,  costing  $4,177,  or  $1,36.0  per" 
acre.      lhe  animal  cost  for  removing  the  covering  in 
the  spring  and  replacing  it  m  the  fall  is  about  $300  °The 
covering  was  removed  in  the  spring  of  1914  at  a  total  cost 
of  $113,  with  a  force  of  G  to  8  men,  in  13  days,  starting 
on  luar.  24.    The  covering  was  replaced  iii  the  fall  of 
1914  at  a  cost  of  $157,  with  a  force  of  3  to  4  men  in  26 
days,  starting  on  Nov.  18. 

be^^i'iho^ln^^nr^ro^--  9'  1914S  for  winte>'  views  of 
covering  in^rtfcle  by'  Mr.  ^VeT-E^or. detiU'S  <* 


Month 
January  . 
February  . 
March 

April  

May  

June   

July   

August  .  .  . 
September 
October   . . 
November 
December 


Temperature 
of  Air 
Minimum  Mean 
18.6 


0 
19 


12 
—30 


11 .8 
27.8 
48 


38 
22 


Trickling 
Filters 
35.2 
68* 
75 
65 
52 
55 
'  51 
62 
57 
62 
65 
46 


Effluent 
from 
Secondary 
Settling-  Sand 
Tanks  Filters 


36. 
68* 
75 
68 
58 
62 
58 
64 
62 
69 
67 
31 


100 
100 

ioo 

100 
100 
100 
100 
100 
100 
100 
100 


theySw^rPeletShrtwrS  T^eC<A°^  at  the^  °f  "«  days,  when 
frequently  with  a  jelly-like  deposit  which  dries  very 
slowly.  Two  sand  filters  only  are  operated  at  a  time,  thus 
giving  opportunity  for  cleaning  the  third  one.  Although 
some  trouble  is  experienced  with  growths  of  weeds  and 
grass  during  the  summer,  it  is  seldom  necessary  to  rake 
the  entire  surface  of  the  beds  by  hand,  if  a  horse-drawn 
weeder  is  used  to  stir  up  and  loosen  the  surface  five  or  six 
tunes  during  this  period.  In  the  winter  the  surface  of  the 
sand  filters  is  furrowed  (Fig.  7),  the  ridges  being  about 
2y2  ft.  c.  to  c.  and  the  furrows  about  18  in.  deep,  in  order 
to  support  the  ice  sheet  that  forms  on  the  filters  and 
might  otherwise  freeze  to* the  sand  and  thus  put  the  en- 
tire bed  out  of  use.  The  cost  of  furrowing  in  the  fall  i< 
about  $58;  the  cost  of  leveling  the  ridges  in  the  spring  is 
about  $25,  and  the  cost  of  cleaning  is  about  $165. 

Stability  of  Effluents— Table  4  shows  the  relative  sta- 
bility of  effluents  from  the  trickling  filters,  secondary 
settling  tanks  and  sand  filters,  incubated  at  a  constant 
temperature  of  68  deg.  P.  Samples  were  taken  and  in- 
cubated every  afternoon  at  about  4 :  30  o'clock,  according 
to  "Standard  Methods  of  Water  Analysis." 

Cost  of  Opekation 
Table  5  shows  the  cost  of  operation 
years  1913  and  1914: 

TABLE   5.    COST   OF  OPERATION  OF 
SEWAGE-TREATMENT  WORKS  19 


by  items  for  the 

GLOVERS  VILLE 
13  AND  1914 


Supervision  by  city  engineer- 
Operation  of  screens,  etc. 
Sludge  pumping,  labor  and  '  repairs 

Electric  power   

Maintenance  of  trickling  niters- 

Nozzles   

Removing  and  replacing  covering-' 
Maintenance  of  sludge  beds  "'' 
Cleaning  troughs  of  secondary  tanks 
Maintenance  of  sand  filters 
Maintenance  of  grounds 
Miscellaneous  work 
Chloride  of  lime  and  other' supplies 

Telephone  

Cleaning  and    repairs  '  to'  east'  primary 

settling  tank  (this  is  an  unusual  item) 

Total  cost  for  year    «r  170  v? 

Cost  per  million  gallons  treated!;; 5  16 
Cost    per    capita    based    on  estimated 

population    Q  24 

Estimated  population  ........  .  .  21  600 


1913 

$223 !  37 
318.34 
318.34 

897.28 
278 .25 
1,312.46 
35.50 
440.33 
399.97 
169.87 
835.96 
42.00 


1914 

$600.00 
574 .00 
214.05 
214.05 

395.00 
359.00 
1,235.00 
19.63 
315.00 
163.00 
365.00 
664.27 
42.00 

709.00 

$5,951 .95 
5.92 

0.27 
21, SOU 
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The  Minneapolis,  St.  Paul,  Rochester  &  Dubuque 
Electric  Traction  Co.,  operating  what  is  popularly  called 
the  "Dan  Patc  h  Electric  Lines."  has  what  is  believed  to 
be  the  first  railway  operated  entirely  with  gasoline  motive 
power.  The  company  has  recently  placed  in  service 
three  60-ton  gasoline^electric  locomotives  for  freight, 
passenger  and  terminal  service.  It  already  has  a  57-ton 
locomotive  of  similar  design  and  1:5  gasoline-electric 
motor  ears. 

The  railway  line  runs  south  from  a  terminal  building 
on  7th  St.,  Minneapolis,  for  107  mi.  to  Mankato.  From 
the  middle  of  the  line  a  branch  runs  northeast  from 
Northfield  to  Randolph,  7  mi.  Another  extension  is  pro- 
jected from  Faribault  southeast  to  Dubuque,  la. 

There  are  few  difficulties  in  railroad  construction 
throughout  this  territory,  the  severest  grade  on  the  line 
being2%.  In  the  various  cities  and  towns  substantial 
stations  have  been  erected  similar  to  those  used  by  steam 
roads.  Shelters  have  been  erected  every  few  miles  at 
rural  stops.    Four  through  trains  are  run  daily  each  way 


The  cah  is  of  all-steel  construction — side  posts  and 
rafters  of  T-irons  and  angles  covered  with  sheet-steel 
plates  having  riveted  lap  and  butt  joints.  The  under- 
frame  consists  of  outside  and  center  sills  made  up  of  two 
10-in.  :S0-lb.  longitudinal  channels.  These  are  tied  to- 
gether by  cast-steel  buffer  end  frames  and  bolster  plates 
(12xiy8  in.).  Cast-steel  center  plates  are  bolted  to  the 
holster  plates,  and  cross-sills  are  riveted  in  where  neces- 
sary to  support  equipment  slung  below.  The  drawhead 
castings  are  attached  to  the  center  sill. 

The  trucks  are  a  four-wheel  swivel  type  with  plate- 
frame  swing  bolsters.  The  wheels  are  :'>A  in.  in  diame- 
ter. The  axles  are  6^  in.  in  diameter  between  wheels 
and  51/2xl0-in.  journals. 

A  combined  straight  and  automatic  air-brake  system 
is  used,  with  16-in.  brake  cylinders.  About  85%  of  the 
weight  on  the  drivers  is  exerted  by  the  brakeshoes  with 
50-lb.  pressure  in  the  brake  cylinders. 

Each  of  the  generating  sets  has  a  175-hp.  550-r.p.m. 
8-cylinder  gasoline  engine  directly  connected  to  a  600- 
volt  compound-wound  eomnmtating-pole  generator.  The 
cylinders  are  arranged  in  V-pairs  and  are  of  8-in.  diam- 
eter and  10-in.  stroke.    Ignition  is  from  low-extension 
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vND  INSIDE  OF  GASOLINE -ELECTRIC  LOCOMOTIVE  ON  "DAN  PATCH"  RAILWAY 


and  constitute  the  normal  schedule.  A  parlor-car  lim- 
ited makes  the  107-mi.  run'  in  :i  hr.  25  min.  The  other 
trains  require  4  hr.  5  min.  Between  certain  points  of 
the  line  and  the  terminals  local  service  is  given.  In 
the  summer  season  such  excursion  trains  are  run  as  occa- 
sion demands. 

These  various  runs  are  usually  made  by  a  70-ft.  gaso- 
line-electric motor  car  seating  89  passengers.  For  a 
moderate  increase  in  travel  a  trailer  car  is  added  to  this 
and  for  excursions  and  extra-heavy  traffic  a  train  is  made 
up  of  trailers  and  a  60-ton  gasoline-electric  locomotive 
of  the  type  shown  in  the  accompanying  view. 

The  new  locomotives  are  double  ended  and  have  all 
the  weight  on  drivers.  The  box  cab  extends  nearly  the 
entire  length  of  the .  underframe,  which  is  carried  by 
two  two-motor  trucks.  The  cab  is  arranged  in  a  single 
compartment  and  has  in  it  two  generating  sets.  Only  one 
engineman  is  required.  The  generating  sets  and  motor 
controllers  are  in  each  end  of  the  cab,  convenient  to  the 
engineer's  seat.  The  auxiliary  lighting  set,  air  com- 
pressors and  air-storage  tanks  are  assembled  in  the  middle. 

M^om  data  furnished  by  the  makers  of  the  g^f°lil>t;- 
electrie  equipment  of  this  road,  the  General  Electric  Co., 
Schenectady,  N.  V. 


magnetos.  The  sets  are  started  by  air  pressure;  but 
with  one  set  running,  the  second  set  may  be  started  elec- 
trically. Either  or  both  of  the  generating  units  may  be 
used  to  operate  the  locomotive  in  either  direction,  ac- 
cording to  the  requirements  of  the  train  load. 

Compressed  air  for  starting  is  taken  from  the  main 
reservoirs  of  the  air-brake  system,  which  are  accord- 
ingly built  with  surplus  capacity.  There  are  two  single- 
cylinder  compressors,  driven  from  the  main  crankshafts. 

Each  of  the  four  motors  on  the  truck  is  a  100-hp.  600- 
volt  type.  The  gear  ratio  is  58  to  17,  which  is  well 
adapted  for  freight-terminal  switching.  The  motors  are 
suction-ventilated  by  the  engines.  The  tractive  effort 
at  starting  is  32,200  lb.  At  4  mi.  per  hr.  it  is  18.000 
lb.;  at  8  mi.  per  hr.,  12,000  lb.;  at  16  mi.  per  hr.,  6,800 
lb.,  and  at  IS  mi.  per  hr.  it  is  1,000  lb. 

The  principal  dimensions  are  tabulated  below  : 

Total  net  weight,  equipped   1a0  000  lb" 

Weight  per  axle     321200  lb. 

Maximum   tractive   effort  ...........  •■   „ 

Length  between  coupler  knuckle  faces   34  ft 

Length  over  cab   14  ft  10%  in 

Height  over  all   10  ft.  2  in. 

Width  over  all   .,4  ft 

Total   wheel  base   "fi  ft  loin 

Rigid    wheel  base  
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In  connection  with  the  articles  in  Engineering  News 
of  June  24,  1915,  on  the  length  of  record  necessary  to 
determine  the  average  rainfall  for  a  given  locality,  it 
may  be  of  interest  to  compare  the  65-yr.  record  of  Cin- 
cinnati, Ohio,  with  the  100-yr.  New  Bedford,  Mass.,  rec- 
ord m  accordance  with  the  method  for  the  latter  used 
by  Mr.  Stineman. 

■  The  Cincinnati  record  is  made  up  from  the  observa- 
tions of  Dr.  Joseph  Ray  and  others  (1850-55)  Prof 
George  W.  Harper,  of  Woodward  High  School  (1856-65) 
reports  of  R.  C.  Phillips  (1866-70)  and  the  United  States 
Weather  Bureau  from  1870  to  date.  The  average  an- 
nual rainfall  during  this  period  was  39.23  in. 

Table  1  shows  the  annual  rainfall  and  the  average  for 
5-  to  25-yr.  periods.  The  accompanying  diagram  shows 
these  averages  arranged  graphically,  except  that  the  5-yr 
averages  are  omitted. 

From  an  inspection  of  these  data  it  will  be  seen  that 
the  5-yr.  averages  range  from  51.60  to  29.46  in.,  or  31  5% 
above  to  24.9%  below  the  mean  rainfall  for  the  whole 
period. 

The  10-yr.  averages  vary  from  46.87  to  32.57  in  or 
19.5%  above  to  17%  below  the  mean;  55%  of  the  time 
it  was  above  the  mean  and  45%  below. 

The  15-yr.  averages  vary  from  43.54  to  33.70  in  or 
11%  above  to  13.9%  below  the  mean;  60%  of  the  time 
it  was  above  the  mean  and  40%  below.  Expressed  an- 
other way,  the  15-yr.  average  is  within  5%  of  the  mean 
either  way  33%  of  the  time  or  within  10%  of  the  mean 
either  way  65%  of  the  time. 

The  20-yr.  average  varies  from  43.33  to  34.18  in  or 
10.5%  above  the  mean  to  12.9%  below;  61%  of 'the 

TABLE  2.    RELATION  BETWEEN  AVERAGE  FOR  25  AND  65  YEARS 


The  25-yr.  average  varies  from  42.38  to  34  89  in  or 
8%  above  to  11%  below  the  mean;  66%  of  the  time  it 
was  above  the  mean  and  34%  below.    Using  in  this  case 

TABLE 


Year 
1850  ... 
1851.  ... 

1852  ... 

1853  ... 
1854 


ANNUAL  AND  AVERAGE  RAINFALL  AT  CINCINNATI 
OHIO,  1850  TO  1914 

~  Averages  for  Periods  of  Years  


1855 
1850 
1857. 
1858. 
1859 

1860 
1861 . 
1862. 
1863. 
1864. 


1865 . 
1866. 
1867. 
1868. 
1889. 

1870 
1871. 
1872. 
1873. 
1874. 


Annual 
54.76 
32  49 
54.35 
40  10 
50.77 

46  73 
22  88 
34  90 
49. 17 
42.57 

33.84 
42.31 
38.83 
40,05 
34.51 

44.58 
46.90 
32.10 
50  71 
41.51 

36  19 
32.07 
34 . 89 
41.38 
37.61 


10 


15 


20 


25 


46.49 

44  89 
42.97 
39.08 

1(1  NO 

39 . 25 

36  67 
40.56 
41.34 
39.52 

37  91 

40.06 
40.97 
39.63 
41.76 
43.  16 

41.48 

38  52 
39.07 
37.21 
36.43 


Per  Cent.  Above  or  Below  the  Y?  FvI™^w  6  DuJinJ?  wWch  the  25- 

Mean  for  the  Wholcfe^  ^  Z^*^^™ 


9. 
10. 
11. 
12. 


2 
5 
32 
39 
49 
60 
68 
80 
88 
93 
98 
100 


time  it  was  above  the  mean  and  39%  below.  The  aver 
age  for  20  yr.  is  within  5%  of  the  mean  40%  of  the 
time  and  within  10%  of  the  mean  80%  of  the  time 


1876  

1877 

1878  

1879  

42.58 
52.62 
34 . 65 
41.62 
51.60 

37.71 
41.82 
41.77 
41.82 
44.61 

1880  

1881  

1882  

1883  

1884  

54.67 
47.24 
52.12 
52.35 
39.28 

47.03 
45.96 
49.45 
51.60 
49.13 

1885  

1886  

1887  

1888  

1889  

33.94 
31.35 
35  08 
34.  S8 
30.92 

44.99 
41.81 
38.40 
34  91 
33.23 

1890  

1891  

1892  

1893  

1894  

47.70 

38.44 
31  95 
44,00 
26.59 

35  99 
37.40 
36.78 
38.60 
37.74.. 

1895  

1896  

1897  

1898  

1899  

29  33 
34.48 
43.89 
38.97 
34.09 

34  06 
33.27 
35.66 
34 . 65 
36.27 

1900 

1901  

1902  

1903  

1904  

27.78 
17.99 
37  30 
34.69 
29. 54 

35  96 
32  66 
31  35 
30  49 
29.46 

1905  

1906  

1907  

1908  

1909  

38.69 
40.83 
44.56 
27.29 
37.43 

31.64 
36.21 
37 . 66 

36  18 

37  76 

1910 

1911  

1912 

1913.  ... 
1914  

34.42 
45  05 
38  01 
42. 15 
32.78 

36.91 
37  75 
36.56 
39  53 
39  60 

the  25-yr. 

average 

,  the 

42.87 

40.78 
41.76 
40.21 
40.21 
38.58 

38  36 
40.77 
40.49 
40.64 
40.53 

40.77 
39.75 

39  35 
39.48 
39.79 

39.59 
40.  17 
40.42 
39  51 
40.52 

42.37 
43.89 
45  61 
46.71 
46.87 

46.01 
43.88 
43  93 
43.25 
41.18 

40.49 
39  61 
37.59 
36.75 
35.49 

35.02 
35.34 
36  22 
■  36  63 
37.00 

35  01 
32 . 97 
33.50 
32  57 
32.87 

33.80 
34.44 
34.50 
33.34 
33.61 

34.27 

36  98 
37.11 
37.86 
38. 18 


41.22 

40.54 
41.50 
40  02 
40  72 
40.11 

39.40 
40  02 
40.02 
39.50 
39.17 

39  75 
40.44 
40. 10 
40.26 
41.40 

42  07 
42.10 
43.43 
43 . 54 

43  39 

43.24 
43.19 
43.21 
42.77 
42  33 

42.67 
41.72 
41.54 
41.70 
40  03 

38.34 
37.49 
36  95 
36  05 
35  75 

35  34 
34.45 
34.59 
34.58 
34.49 

33.89 
34  05 

34  89 
33.77 
34.50 

34.84 
35.54 

35  19 
35  40 
35  27 


41.70 

40.77 
40.75 
39.78 
39.84 

39  19 

38  98 
40.47 

40  45 
40.08 

40  53 

51  57 

41  82 

42  48 

43  10 
43  33 

42  80 
42  02 
42.17 
41.38 
40.85 

41  43 
41.75 
41  60 
41  73 
41.18 

40  52 
39.61 
40.07 
39  94 
39  09 

37.75 
36.29 
35.55 

34  66 
34.18 

34.41 
34.89 

35  36 
34  98 
35.31 

34.64 
34  97 
35.31 
35.21 
35 . 52 


40  65 

40. 16 
40.97 
40  18 
40.24 
40.27 

40.59 
41.56 
42.25 
42.38 
42.25 

42.25 
41.81 
41.66 
41.46 
41  31 

41.44 
41.10 
41.09 
40.83 
40.23 

39  95 

40  05 
40  41 
40.31 
40.20 

39  61 
38  22 
38  33 
38  05 
37.17 

36  53 
36  27 
35.97 

34  97 
34.89 

34.91 
35.46 

35  60 
35.89 
35.97 


Ohio 
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the  true  mean  40%  of  the  time  and  within  10%  of  the 
true  mean  93%  of  the  time. 

On  the  basis  of  a  25-yr.  average, 
Table  2  shows  the  time  and  percentage 
during  which  the  25-yr.  mean  would 
vary  from  the  mean  of  the  whole 
period. 

It  is  interesting  to  note  that  in  us- 
ing 15-,  20-,  or  25-yr.  averages  about 
two-thirds  of  the  time  the  assumed  av- 
erage would  be  above  the  true  mean 
and  one-third  of  the  time  below  the 
true  mean.  Also  that  the  variation 
from  the  mean  is  less  when  the  15-, 
20-,  or  25-yr.  average  is  above  the  mean 
than  when  it  is  below  it. 


65  YR.  1850  TO 
PERIODS 
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jss  Made  @n 

By  R.  D.  Knkale* 
With  the  Kneale  testing  machine  for  smoothness  of 
pavement  surfaces,  described  in  Engineering  News,  Oct. 
L4,  1915,  p.  751,  some  interesting  studies  were  made  of 
pavements  in  Fulton  County  and  Atlanta,  Ga.  By  the 
use  of  this  machine  the  coefficients  of  roughness  given  in 
the  accompanying  table  were  determined.  The  coefficient 
of  roughness,  as  defined  in  the  article  previously  referred 
to,  is  the  sum  of  vertical  drops  in  the  pavement  surface  in 
feet  per  mile. 

In  Table  1.  column  1  gives  the  type  of  pavement,  col- 
umn 2  its  age  in  years,  column  ?>  its  coefficient  of  rough- 
ness (feet  per  mile),  column  4  the  average  tons  traffic 
carried  per  day,  column  5  the  average  speed  of  such 
traffic,  column  6  the  estimated  maximum  traffic  carried 
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TYPICAL,  RECORDS  OP  PAVEMENT  SMOOTHNESS 

by  any  yard  of  the  pavement's  width  from  construction 
to  date  and  column  i  gives  the  estimated  percentage  of 
motor  traffic  as  compared  with  all  traffic  on  dates  of 
census. 

TABLE  1.    SMOOTHNESS  TESTS  ON  VARIOUS  TYPES  OF  PAVEMENT 


Type  of 
Pavemei.t 

1 .  Sheet  asphalt .... 
2. Sheet  asphalt. ..... 

3.  Wood  block  

4.  Wood  block  

5 .  G routed  granite 
block  

6.  Granite  block  on  Boil 

7.  Granite  .block  car- 
■  jjeted  

No.   8. Concrete  

No.  9."Biiulithie"  

No  10. Asphaltic  concrete 
fto.  11. Asphaltic  macadam 
No.  L3.Asphaltic  macadam. 

No.  14.  Top-soil  

No.  15.  Brick  

No.  16. "Roc-Mac"  


\:o. 
No. 
No. 
No. 
No. 

No. 
No. 


Age 

iii 
Yrs. 

S 

s 

7 

7 


7 

3 

Nc-W 


3 

Coeff . 

of 
Rough- 
.  ness  '• 
15.4 
40.2 
22  0 
131  0 

150  0 
30S  0  . 

116  0 

18.2 
16.5 
132.0 
58  0 

196.0 

23.0 
17.2 
60  5 


4  5 
Ton- 
nage Speed 
per     in  Mi. 
Day    per  Hr 
10,000  16 


6  7 
Total  Tons  Percen- 
Carried     tage  of 
per  Yd. 
of  Width 


200 
11,000 
5,500 

2,500 
3,200 

2,000 
150 
2,000 
1,800 
1,200 
1,100 
120 
800 
000 


3 
8 
12 

12 


15 
25 
15 
10 
15 
12 
10 
15 


5,210,000 
270,000 

3,150,000 
850,000 

824,000 
2,380,000 

66,000 
60,000 
730,000 
640,000 
50,000 
385,000 
12,000 
50,000 


Motor 
Traffic 

92 
50 
70 

65 

70 
40 

85 
95 
85 
65 
80 
85 
50 


The  test  on  pavement  No.  2  was  parallel  to  No.  1,  but 
was  taken  in  the  gutter,  where  lack  of  traffic  and  excess 
of  water  from  flushing  have  put  the  asphalt  in  bad  con- 
dition. Test  No.  4  was  taken  between  the  car  tracks, 
where  any  combination  of  factors  may  have  dominated— 
poor  foundation,  inadequate  drainage  and  expansion  or 

School  Of 
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of   Highway    Engitieei  ing,  Georgia 


too  light  rails.  Pavement  No.  (i  was  reset  two  years  ago 
by  convict  labor.  Resetting  improved  it  very  little.  By 
carpeting  pavement  No.  7  its  coefficient  of  roughness 
was  reduced  from  250  to  116.  Test  No.  8  demonstrates 
the  smoothness  of  a  well-constructed  concrete  road. 
About  40%  of  its  coefficient  was  due  to  the  expansion 
joints.  By  the  time  the  coefficient  for  No.  13  had  reached 
about  130,  traffic  began  to  abandon  the  street  for  a  par- 
allel macadamized  street,  This  macadam  was  worn  out 
by  the  excessive  traffic  in  three  months.  No.  14  illustrates 
the  top-soil  road  at  its  best,  No.  15  shows  a  particularly 
good  piece  of  brick  pavement  laid  on  soil.  The  brick  are 
square-cornered  and  grouted. 

After  considerable  study  of  the  coefficients  of  the  prin- 
cipal types  of  construction,  the  author  presents  the  accom- 
panying Table  2  of  coefficients  as  approximately  correct 
for  the  standard  6-in.  wheel. 

T\BTE  2     PROPOSED  ALLOWABLE  COEFFICIENTS  OF  ROUGHNESS 
FOli    NEW    CONSTRUCTION    AND    FOR  MAINTENANCE 
Type  of  Pavement  Construction  Maintenance 

Sheet  asphalt   il                    |°,  . 

Aspha  tic  concrete   ™  go 

Asphaltic  macadam   ,()() 

Wateibound  macadam   ;? '  ,f. 

Woodblock   fi  |o 

Grouted  brick   .52  ouo 

Granite  block   '^q 

Concrete  

Both  construction  and  maintenance  clauses  should  also 
specify  a  maximum  allowable  deviation  of  the  graph 
from  the  base  line,  or  datum  (see  accompanying  figure). 
This  allowance  might  well  he  approximately  as  shown  m 
Table  3. 

TABLE  3.    PROPOSED    ALLOWABLE    DEVIATION    FROM  DATUM 

Construction,  Maintenance. 
Type  of  Pavement  ln-  I°- 

•i     t       i.,u  0.25  0.50 

Mieet  asphalt..    0.25  0.50 

Aspha  tic  concrete   1.00  • 

Asphaltic  macadam   "  *  Sg 

Wateibound  macadam   0  25  0  75 

Woodblock.    025  0  75 

Grouted  brick   0  75  1.25 

Granite  block   0  25  0  75 

Concrete   .  .  ..   QgQ  ,  00 

Concrete  at  expansion  joints  

On  analysis  of  the  service  given  per  unit  expended,  it  is 
estimated  that  the  asphalt  of  street  No.  1  is  carrying 
7,080  tons  per  sq.yd.  per  yr.  per  cent  expended  on  main- 
tenance. 

Wi 

A  Biradg©  Ounpfi©  Fsas31s°~Air®  AM 

By  "Bripgebuilder" 
.  A  highway  bridge  at  Red  Bank,  N.  J.,  failed  on  Sept. 
2)5,  1915,  under  a  motor  truck.  The  full  details  are  not 
available,  but  there  are  a  number  of  points  connected  with 
the  structure,  and  others  of  its  class,  of  such  vital  in- 
terest to  those  having  to  do  with  highway  bridges  that  a 
brief  description  of  the  salient  features  of  this  structure 
may  be  valuable. 

The  bridge,  known  as  Hubbard's,  crosses  the  Wave- 
sink  River  from  Red  Bank  to  Middletown  township.  It 
is  an  old  and  very  light  iron  structure,  of  10  spans, 
resting  on  iron  cylinders,  which  in  turn  rest  on  rubble- 
stone  piers.  The  general  dimensions  are  approximate. 
The  spans  are  of  the  bowstring  type,  40  ft.  long,  with 
five  panels  of  8  ft.  each.  The  trusses  are  spaced  17  It. 
apart;  their  center  depth  ranges  from  4  to  5  ft.  _ 

The  upper  chord  or  arch  rib  is  composed  of  two  6-iBj 
channels  and  two  r,xVrin.  side  plates.  All  web  diag- 
onals are  %-in.  round  rods.  Web  verticals  are  3xo-m. 
cross-shaped  bars  forged  down  at  the  ends  ant 
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for  nuts.  The  lower  chords  are  composed  of  two  3x%-in. 
flats,  likewise  forged  down  at  the  ends  for  nuts  placed 
back  of  the  main  shoes.  These  bars  are  continuous  from 
end  to  end  of  the  span.  Connections  at  the  panel  points 
are  made  through  a  series  of  clamps  which  grasp  the 
lower-chord  bars. 

The  lower  laterals  are  %-in.  round  rods.  On  the 
lower  chord  are  placed  the  wooden  floorbeams,  which  are 
.'5x12  in.,  covered  in  turn  with  planking  laid  diag- 

onally. These  wooden  floorbeams  are  notched  about  2 
in.  over  the  lower-chord  bars  and  are  spaced  20  to  24  in. 
on  centers.  Next  to  each  of  the  two  center  verticals 
in  each  truss  is  laid  a  6-in.  I-beam  with  its  ends  pro- 
jecting outward  beyond  the  trusses  and  having  a  wrought- 


faded  and  m  laying  new  wooden  floorbeams  in  the  same 
manner  as  the  old.  The  lateral  rods  had  not  been  re- 
paired nor  had  the  web  rods  in  the  outer  truss  been  re- 
placed or  renewed.  Apparently  the  truck  only  broke 
through  the  floor  and  pulled  out  the  web  rods  of  the 
truss  without  causing  the  truss  itself  to  collapse— a  bow- 
string truss  can  stand  with  little  or  no  web-system' 

The  amazing  fact  remains  that  this  remarkable  con- 
traption could  carry  highway  loads  for  a  long  period  of 
years.  The  location  of  the  bridge  was  such  that  it  ear- 
nedI  considerable  traffic  owing  to  repairs  being  in  progress 
on  the  only  other  bridge  leading  out  of  the  town. 

It  is  startling  to  note  the  great  number  of  bridges 
which  receive  no  attention  or  regular  inspection  by  those 


HIIBBAKIVS  BRIDGE  OVER  THE  NAVESINK  RIVER,  RED  HANK,  N.  J. 


iron  strap  fastened  to  the  web.  forming  a  socket  lor  a 
diagonal  brace  to  the  upper  chord.  This  brace  is  a  cross- 
Shaped  iron  bar  forged  down  at  the  ends  like  I  lie  truss 
verticals  On  the  north  side  of  the  bridge  is  a  footwalk 
about  5  ft.  wide,  the  outer  edge  of  which  is  carried  by 
tfie  latticed  railing  resting  on  light  angle  brackets  at- 
»  tied  to  the  sides  of  the  cylinders.  In  order  that  the 
braces  of  the  trusses  should  not  interfere  with  the  users 
of  the  sidewalk,  they  were  omitted  on  the  sidewalk  side 
and  nothing  was  substituted  to  brace  the  truss  carrying 
the  heavier  load.  -  & 

When  the  bridge  was  viewed  a  clay  or  two  after  the 
failure  the  truck  had  been  removed  and  workmen  were 
engaged  m  removing  the  bent  I-beams  in  the  floor  which 


who  are  responsible  for  (heir  maintenance.  II  is  also  a 
cause  lor  wonderment  thai  the  (rin  k  in  Ibis  instance  was 
able  loget  even  halfway  across  this  bridge  before  it  broke 
through,  for  the  lightness  and  poor  condition  of  the  bridge 
have  been  commented  upon  for  years.  Carelessness  re- 
garding bridge  structures  which 'are  kept  in  service  for 
the  use  of  the  public  is  little  short  of  criminal.  A  few 
states  exercise  authority  over  those  bridge  structures 
which  carry  public  utilities.  New  Jersey  is  foremost  in 
this,  having  had  for  years  an  established  system  of  reg- 
ular inspections  by  competent  engineers.  But  mere  high- 
way bridges  are  left  wholly  without  supervision. 

Such  failures  as  this  one  are  preventable.  They  only 
emphasize  the  need  of  placing  all  public  bridges  under 
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the  control  and  regulation  of  a  competent  and  efficient 
bridge  department,  whose  regular  inspections  would  be 
the  best  insurance  against  similar  failures. 

The  modern  juggernaut,  the  auto-truck,  ever  increas- 
ing in  weight  and  with  its  heavy  axle  concentrations, 
often  leaves  a  wake  of  broken  planks  behind  it.  The 
passage  of  such  heavy  concentrations  across  a  structure 
not  designed  for  them  often  starts  trouble  which  a  sub- 
sequent lighter  load  will  develop  disastrously.  One  won- 
ders what  would  be  the  consequence  of  such  frequent  and 
flagrant  disregard  of  the  laws  of  economics  in  case  it 
became  suddenly  necessary  to  provide  for  the  quick  trans- 
portation of  artillery  over  structures  which  would  have 
to  be  rebuilt  before  such  movement  were  possible. 

One  of  the  special  constructions  used  in  the  great 
Detroit-Superior  viaduct  over  the  Cuyahoga  River  at 
Cleveland,  Ohio,  is  an  arch  abutment  which  relies  lor 
stability  upon  the  passive  resistance  of  the  earth  backing. 
Sliding  friction  on  the  base  of  the  abutment  is  disre- 
garded.   Certain  precautions  are  employed  in  applying 


The  Detroit- Superior  abutment,  taking  the  thrust  from 
a  75-ft.  arch,  is  iu  hard  clay,  and  back  of  it  the  ground 
rises  on  a  hill  slope  20  ft.  or  more.  The  Fenkell  •  Road 
and  Ridge  Road  bridges  are  smaller,  and  their  abutments 
rest  in  and  against  shale.  The  South  Kinsman  Road 
bridge,  106-ft.  span,  is  founded  in  sand  (called  quick- 
sand)  and  has  but  little  rise  of  the  ground  behind  it ;  and 
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EARTH -BACKED  ABUTMENT,  DETROIT- 
SUPERIOR  VIADUCT 


this  construction,  to  make  sure  that  the  earth  behind  the 
abutment  will  be  brought  into  action. 

A.  W.  Zesiger,  bridge  engineer  of  Cuyahoga  County, 
who  is  responsible  for  the  design,  is  using  similar  earth- 
backed  abutments  in  three  other  bridges  which  the  county 
is  now  building— on  South  Kinsman  Road,  Fenkell  Road 
and  Ridge  Road.    The  conditions  in  the  four  cases  differ. 


TTir     2     SHEETING    AND    BRACING    OF    ABUTMENT  PIT, 
DETROIT-SUPERIOR  VIADUCT,  EAST  ABUTMENT 

here  some  trouble  was  experienced  in  getting  the  abutment 
phued  solid  against  undisturbed  soil.  This  arch  and  two 
smaller  ones  are  three-hinged,  while  the  Detroit-Superior 
arch  has  no  hinges.  . 

The  design  of  the  Detroit-Superior  abutment  is  shown 
by  Fig  1.  The  structure  is  hollow;  the  arch  load  and 
thrustpass  through  a  central  wall  to  the  bottom  slab  and 
by  the  aid  of  this  through  central  and  side  walls  to  the 
back  slab,  both  slabs  being  reinforced  to  distribute  then- 
loads  The  pressure  allowed  on  the  bottom  is  2i/2  tons 
per  sq.ft.  (dead-load  only);  the  pressure  against  the 
back  slab  is  about  half  this  amount.  The  keying  of  walls 
to  bottom  slab  is  obtained  by  inclined  rods  sloped  in 
opposite  directions  in  center  and  side  walls,  according  to 
the  manner  of  transmission  of  the  thrust. 

The  pit  in  which  the  abutment  is  built  was  excavated 
inside  a  tight  line  of  steel  sheeting  all  round,  with  two 
sets  of  raking  braces  between  front  and  back  lines,  set  as 
the  excavation  went  down,  to  prevent  any  give  of  the 
sheeting  and  hence  any  loosening  or  movement  of  the 
earth  backing.  When  the  pit  was  down  to  grade,  and  the 
bottom  approved,  the  4-ft.  bottom-slab  concrete  was  put 
in,  this  being  below  the  lower  braces  (Fig.  2).  Alter  it 
had  set,  the  lower  braces  were  taken  out  and  the  walls 
concreted;  the  upper  braces  were  not  removed  till  the 
finished  abutment  was  able  to  take  the  earth  pressure 
and  hold  the  sheeting  immovable.  The  back  line  ot 
sheeting  is  left  in  the  ground.  By  this  procedure,  the  en- 
gineers of  the  bridge  believe  they  get  full  assurance  that 
the  abutment  is  in  direct  contact  (through  the  sheeting) 
with  undisturbed  earth  backing. 

Abutment  in  Sand 
The  abutment  of  the  South  Kinsman  Road  bridge  is 
shown  by  Fig.  3.  The  general  principle  of  design  is  the 
same  as  "that  represented  in  Fig.  1.  The  soil  is  running 
sand,  but  satisfactory  abutment  action  was  expected  ironi 
it  The  construction  work,  however,  is  said  to  have  let 
the  back  sheeting  yield  slightly,  so  that  some  caving  and 
running  took  place  behind  it,  and  the  main  requirement 
on  which  the  design  is  based  was  violated. 

The  county  engineers  solved  the  difficulty  by  increasing 
the  crowning  or  rise  of  the  arch  to  make  up  for  the 
probable  yielding  of  the  abutment  when  the  load  thru 
came  against  it.  Their  best  judgment  was  that  the 
abutment  would  move  back  %  in.  to  1  in.,  which  would 
produce  a  settlement  of  about  6  in.  at  the  crown  ot  trie 
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arch.  The  centers  have  therefore  been  set  for  an  excess 
in  rise  of  9  in.,  allowing  for  50%  more  than  the  max i mum 
expected  yielding.  The  hinges  are  expected  to  take  up 
the  movement  without  injury  to  the  arch  ring. 

Method  of  Proportioning 
The  calculation  of  pressure  distribution  with  an  abut- 
ment of  the  type  illustrated  is  made  in  consideration  of 
ihe  fact  that  the  abutment  is  rigid  and  will  lend  to  rotate 


an  abutment  is  not  dependent  upon  securing  greater  earth 
resistance  at  top  than  at  bottom  of  back  wall,  hut  will  tend 
to  maintain  itself  by  redistribution  of  the  base' pressures 


PIG.   3.    ARCH  AND  AH UTM KNT,  SOUTH  KINSMAN  ROAD 
BRIDGE,  CLEVELAND,  OHIO 

equally  at  bottom  and  hack  faces.  With  very  firm  soil, 
the  elastic  conditions  of  the  hacking  earth  may  he  the 
lame  as  those  of  the  soil  under  Ihe  bottom  slab,'  so  that, 
as  sketched  in  Fig.  4,  Condition  A,  the  slope  of  the  pres- 
sure diagram  should  he  the  same  lor  hack  and  bottom. 
In  this  case  the  overturning  moment  of  the  arch  thrust, 
referred  to  the  geometrical  center  of  the  rectangle,  will 
be  resisted  jointly  at  hack  and  bottom,  in  ratio"  o'f  the 
respective  section  moduli. 

Under  other  conditions,  when  the  soil  back  of  ihe 
abutment  has  less  resisting  power  near  the  lop  than  near 
the  bottom,  the  effect  of  the  abutment  rotation  may  not 
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EARTH- PRESSURE  CONDITIONS  OP  ABUTMENT 

give  a  higher  pressure  at  the  top  than  at  the  bottom  edge 
oi  the  hack  wall.  But  when  this  occurs  the  distribution  of 
pressures  on  the  bottom  slab  will  automatically  change 
(see  Condition  E  in  Fig.  4)  to  such  a  degree' that  the 
resisting  moment  of  the  base  pressures  is  equal  to  the  full 
overturning  moment  plus  any  moment  of  the  back  pres- 
sures in  the  same  direction.    Thus  the  stability  of  such 


Tt  may  be  of  interest  to  engineers  and  other  interested 
"''''Motion  to  know  that  there  has  been  assembled  in 
he  engineering  section  of  the  Washington  office  ,4'  the 
Reclamation  Service  a  library  of  over  500  volumes  of 
histories,  specifications,  engineering  investigations,  cost 
data,  etc.,  ot  the  various  projects  under  construction  and 
being  operated  by  the  Reclamation  Service.  Many  of 
these  volumes  are  in  manuscript  and  often  illustrated 
With  photographs. 

This  library  describes  the  plans  leading  up  to  the  con- 
struction .4'  irrigation  works,  the  actual  construction  the 
cost  ot  the  works,  the  settlement  ot  project  lands  and  oper- 
ation of  works.  Each  year  reports  are  compiled  by  pro- 
ject managers  concerning  the  various  activities  on  the 
projects  during  the  calendar  year,  chapters  being  written 
by  each  person  in  responsible  (barge  of  work,  covering 
such  subjects  as  clerical,  fiscal,  engineering,  construction, 
drainage,  operation  and  maintenance  -  lands,  settlement 
litigation,  health  and  sanitation,  etc.  All  volumes  a<  far 
as  possible  are  arranged  alphabetically  by  state,  and  then 
by  project,  as  follows: 
Arizona,  Salt  River. 
Montana,  Huntley. 

Washington,  Yakima,  Sunnyside  unit. 
A  card  index  is  also  kept  of' volumes  and  contents 
Tn  addition  to  these  "project  and  feature  histories" 
hies  are  kept  ,n  the  engineering  section  of  the  Washington 
office  ol   the  printed  annual   reports  and  congressional 
bearings  having  to  do  with,  the  Reclamation  Service 
state  engineers'  reports,  state  cooperative  reports  water- 
supplj  and  stream-flow  bulletins  issued  by  the  Geological 
Survey,  hound  volumes  of  the  engineering  periodicals  and 
a  select  list  of  books  on  engineering  and  irrigation. 

As  an  aid  to  correspondence  and  in  order  to  comply  with 
requests  lor  information  by  the  general  public,  a  file  is  also 
kept  in  the  engineering  section  of  price  lists  and  bulletin- 
available  lor  distribution,  and  also  a  subject  lile  of  infor- 
mation (principally  engineering)  which  it  is  though! 
would  be  of  interest.  This  file  is  indexed  under  about  50 
headings,  among  the  subjects  being  the  following: 

Abutments  (standard  concrete— plans ) ,  cement  (stand- 
ard specifications),  dams  (plans  and  specifications)  dams 
rolling  (plans  and  specifications),  excavation  tables 
(handbook),  farm-unit  plats  (price  list),  flumes  (stand- 
ard plans),  gates,  high-pressure  (plans),  hydraulic  data 
(handbook),  irrigation  farming  (pamphlets),  land-survey 
notes  (pamphlet),  maps  of  national  irrigation  projects 
pipe  (wood-stave— plans  and  specifications),  retaining 
walls  (standard  plans),  sand-cement  manufacture  (data 
and  cost),  specifications  (irrigation  structures),  telephone 
lines  (cost  and  specifications),  valves  ( balanced— specifi- 
cations and  plans),  water-power  development,  etc. 

An  index  list  of  all  engineering  articles  by  engineers  of 
the  Service  and  of  articles  on  the  work  of  the  Service  by 
other  writers  is  maintained  and  published  at  interval's 
for  reference. 
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The  Library  of  the  Engineering  Societies,  New  York 
City,  has  begun  a  highly  commendable  work  in  compiling 
a  bibliography  of  engineering  literature.  Of  the  need  of 
such  a  bibliography  there  is  no  question,  as  has  been  often 
noted  in  these  columns,  and  it  is  with  pleasure  that  we  are 
able  to  announce  the  publication  of  the  Library's  Biblio- 
graphical Contribution  No.  1,  entitled  "Catalogue  on 
Technical  Periodicals  in  the  Libraries  of  the  City  of 
New  York  and  Vicinity,"  compiled  and  edited  by  the  as- 
sistant librarian,  Alice  Jane  Gates. 

Seven  libraries  are  included  in  this  catalog:  Colum- 
bia University,  Chemists'  Club,  American  Society  of  Civil 
Engineers,  Engineering  Societies,  New  York  Public  Li- 
brary, Plainfield  (N.  J.)  Public  Library  and  Stevens 
Institute  of  Technology. 

Scientific  and  engineering  periodicals  dating  back  to 
the  beginning  of  the  Transactions  of  the  Royal  Society 
of  London  in  1665  contain  a  great  share  of  the  original 
contributions  to  practical  science,  out  of  which  many 
tomes  have  been  built,  and  to  the  searcher  of  historical 
lore  these  old  periodicals  are  mines  of  information.  The 
modern  periodicals,  of  course,  are  of  practical  everyday 
use,  and  this  bibliography  will  be  an  exceedingly  useful 
tool  in  the  office  of  any  engineer  who  has  access  to  one 
or  all  of  the  libraries  listed.  It  is  hoped  eventually  to 
extend  the  list  to  other  engineering  libraries  throughout 
the  country. 

The  book  has  128  pages  and  contains  about  2,600  en- 
tries, of  which  the  following  is  typical : 

Eclairage  electrique.  W.  Vol.  1-53.  September  1894-December 
1907     Par  1894-1907. 

Known  as  La  lumi£re  electrique  from  April  1879-August 

^"ISafe^ol.  1-10.     1S94-1S97  in  Vol.  10.  N„, 

1  <i  Q  9 

Tables  generales.    Vol.  1-25.     1894-1900.    Par.,  1902. 
E.  1-53;  N.  1-53;  CC.  1-21. 

It  is  published  by  the  Library  Board  of  the  United  En- 
gineering Society,  29  West  39th  St.,  New  York  City,  at 
the  price  of  $2.50  in  paper  and  $3  in  cloth. 
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Sir_Some  amazing  statements  contained  in  H.  E. 
Longwell's  review  of  my  book  on  "Direct-Acting  Steam 
Pumps"  in  your  issue  of  Sept.  16,  1915,  should  not 
remain  unanswered.  The  opening  paragraph  was,  no 
doubt,  written  from  the  standpoint  of  a  centrifugal-pump 
man.  A  visit  to  our  shops  at  Harrison,  N.  J.,  will  con- 
vince anybody  that  the  direct-acting  pump  is  still  very 
much  alive  and  promises  to  be  with  us  for  some  time  to 
come.  It  supplies  a  field  that  the  centrifugal  pump  can 
never  hope  to  conquer. 

The  theory  always  follows  the  practice,  and  it  can  also 
be  said  that  no  such  theorv  of  the  steam  engine  as  is  now 


used  to  the  greatest  advantage  existed  in  the  mind  of 
Watt.  If  the  successors  did  follow  the  lead  of  the  pioneers 
blindly,  the  writer  was  not  one  of  them.  He  early  recog- 
nized the  defects  of  the  rules  of  thumb  that  were  in  use 
for  calculating  sizes  and  duties  and  developed  rational 
methods  for  arriving  at  these  values. 

I  agree  with  the  statement  that  the  table  of  boiler-feed 
pumps  is  not  as  it  should  be.  The  ratio  should  be  uni- 
form or  should  decrease  (not  increase  as  was  printed)  in 
the  larger  sizes.  A  new  table  calculated  according  to  this 
idea  would,  however,  be  of  no  value.  The  table  as  given 
represents  the  sizes  in  actual  use.  H.  E.  Worthington 
often  said  that,  had  he  known  that  every  pump  builder 
in  the  country  was  going  to  copy  his  sizes,  he  would  have 
used  more  care  in  their  selection.  The  ratios  are  also 
influenced  largely  by  commercial  reasons  and  the  engineer 
is  often  defeated  by  the  sales  department. 

In  making  the  illustrations  for  single  pumps,  I  fol- 
lowed the  method  of  the  designer,  who  always  places 
piston  and  valves  in  a  central  position.  Much  may  be  said 
for  or  against  this  method. 

How  anybody  can  proclaim  the  tables  of  steam  forces 
of  doubtful  value  passes  my  conception.  The  constant 
demand  for  a  set  of  these  tables  proves  that  they  must  be 
of  value  to  somebody. 

The  remark  that  the  duty  of  a  direct-acting  steam 
pump  is  pretty  much  of  a  joke  is  also  beyond  me.  It  is 
certainly  no  joke  to  the  pump  manufacturer,  who  must 
daily  guarantee  duties  for  "tiny  simple  pumps"  as  well 
as  for  large  pumps.  Frequently,  other  considerations 
than  the  saving  of  coal  demand  that  the  steam  consump- 
tion be  calculated  closely.  Foremost  of  all  is  the  boiler 
power,  since  the  boiler  must  be  large  enough  to  run  the 
tiny  pumps  as  well  as  the  large  ones.  This  chapter  is 
the  result  of  long  and  painstaking  research.  I  could  have 
filled  several  pages  of  the  book  with  actual  test  results, 
giving  those  usual  readings,  most  of  which  are  of  no 
value,  for  the  determination  of  the  duty  that  can  be 
guaranteed  on  some  other  engine  running  under  different 
conditions.  Numerous  tests  were  investigated  and  tabu- 
lated. From  these  the  average  losses  were  determined  and 
formulas  devised  ;  the  tables  were  then  calculated  by  these 
formulas  and  have  so  far  proven  reliable.  In  the  light 
of  later  experience  they  may  be  recalculated,  and  any 
suggestions  are  welcome.  The  greatest  value  of  these 
tables  is  that  they  afford  a  means  to  the  manufacturer  to 
be  consistent  in  his  guaranties. 

F.  F.  Nickel. 

East  Orange,  N.  J.,  Sept.  25,  1915. 


[Mr.  Longwell  submits  the  following  reply  to  Mr. 
Nickel's  letter.— Editor.]  .  >; 

Sir_To  the  charge  of  being  a  "centrifugal-pump  man 
I  respectfully  plead  not  guilty.  On  the  contrary,  a  good 
many  years  ago,  in  the  self-confidence  of  youth,  I  had  the 
temerity  to  believe  that  I  was  fairly  well  experienced  in 
the  design  and  construction  of  the  type  of  pump  that  is 
the  subject  of  M  r.  Nickel's  book. 
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The  statement  that  a  machine  "has  ceased  to  be  of  much 
general  interest  from  an  engineering  standpoint"  does 
not  necessarily  imply  that  it  is  commercially  dead.  The 
ordinary  slide-valve  throttling  engine  is  still  manufac- 
tured and  sold  extensively,  and  promises  to  be  with  us 
for  some  time  to  come,  and  yet  no  one  would  seriously  con- 
tend that  it  is  a  subject  of  much  general  interest  from  an 
engineering  standpoint. 

When  a  device  has  shown  no  material  development  in 
a  quarter  of  a  century,  and  admitted  inconsistencies  in 
its  design  have  remained  uncorrected,  we  may  fairly  re- 
gard it  as  something  that  the  public  may  accept  as  a  use- 
ful—perhaps indispensable— implement,  without  being 
interested  in  the  engineering  principles  involved. 

The  demand  for  copies  of  the  tables  of  steam  forces 
is  hardly  a  proof  of  their  value.  Many  people  are  afflicted 
with  all-devouring  and  indiscriminating  appetites  for  data 
sheets  of  all  sorts,  irrespective  of  whether  they  will  in  any 
degree  contribute  to  their  welfare  or  happiness. 

Possibly  the  duty  of  an  engine  that  may  consume  from 
100  to  200  lb.  or  more  of  steam  per  horsepower-hour  is 
not  a  joke ;  perhaps  it  is  a  tragedy.  It  may  be  that  the 
duty  tables  are  reliable,  in  spite  of  the  fact  that  they  ap- 
pear to  be  inconsistent  in  some  respects.  They  undoubt- 
edly represent  a  great  deal  of  hard  work  on  the  part  of  the 
author.  In  dealing  with  efficiencies,  however,  it  is  usually 
more  satisfactory  to  give  a  reasonable  selection  of  actual 
tests,  with  the  essential  data,  so  that  the  reader  may  have 
some  opportunity  for  the  exercise  of  his  own  intelligence, 
and  not  have  to  undergo  the  humiliation  of  being  spoon- 
fed with  the  results  of  someone  else's  interpretation  and 
rationalization  of  the  tests.  As  the  author  states  in  his 
work  that  "the  duty  guaranteed  by  the  manufacturer  is 
not  the  everyday  duty,"  perhaps  a  few  examples  of  "every- 
day duties"  might  be  more  illuminating  than  a  larger 
number  of  estimated  duties.  It  is  hardly  flattering  to  the 
reader  to  suggest  that  it  is  useless  to  present  the  actual 
tests,  for  the  reason  that  he  could  not  be  expected  to  make 
intelligent  use  of  them. 

Engineers  are  a  trifle  prone  to  give  too  much  weight 
to  thermal  efficiency  and  too  little  to  commercial  efficiency. 
These  two  efficiencies  are  not  always  compatible,  and  the 
former  may  often  be  sacrificed  with  advantage  in  favor  of 
the  latter.  The  direct-acting  steam  pump  is  a  striking  ex- 
ample of  an  engine  of  peculiarly  atrocious  thermal  effi- 
ciency, which  for  many  kinds  of  service  is  commercially 
efficient  to  a  degree  that,  as  yet,  has  not  been  equaled. 

I  trust  that  the  foregoing  paragraph  will  clear  me  of 
the  implication  that  my  contribution  to  your  issue  of 
Sept.  16  was  an  attack  on  an  important  industry,-  mas- 
querading as  a  review  of  a  technical  book. 

H.  E.  LoNGWELL. 

New  Haven,  Conn.,  Oct.  5,  1915. 
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cal  book.  The  sequence  of  importance  is  not  easily  de- 
termined. However,  as  a  library  exists  for  its  card  hold- 
ers and  other  users,  it  may  be  well  to  look  at  that  side 
of  the  question  first, 

A  publication  is  bought  and  placed  on  the  shelves  of  a 
library  and  is  then  available  to  numerous  users;  whereas, 
when  put  in  the  library  of  an  engineer  the  use  of  the  same 
publication  rarely  extends  farther  than  to  the  engineer 
or  his  immediate  associates.  Take  as  a  concrete  ex- 
ample Eetchum's  recent  "The  Structural  Engineer's 
Handbook."  Tin's  hook  has  already  gone  through  the 
hands  of  eleven  people  here,  and  twice  to  another  library 
where  still  other  persons  consulted  it.  While  without 
doubt  the  general  excellence  of  this  book  is  not  to  be  ques- 
tioned, the  fact  remains  that  if  formulas  are  incorrect 
the  number  of  chances  for  working  harm  are  multiplied 
every  time  the  book  leaves  the  library  or  is  consulted 
within  the  library. 

Technical  books  depreciate  in  value  in  proportion  to 
the  importance  of  the  particular  branch  of  engineering 
treated,  or  its  future.  The  librarian  has  to  make  allow- 
ance for  this,  since  the  books  on  his  shelves  are  his  stock 
in  trade. 

Technical  journals  are  making  long  steps  in  the  matter 
of  guiding  the  would-be  purchaser  of  the  present-day 
publications.  The  librarian  looks  forward  to  a  still  more 
active  censorship  of  technical  productions.  Meanwhile 
he  agrees  with  Mr.  Fleming  that  "technical  literature 
never  was  better  than  it  is  today." 

Kenneth  C.  Walker, 
Head  Department  of  Technology. 
Public  Library,  New  Haven,  Conn.,  Sept,  23,  1915. 
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Sir— The  article  by  R,  Fleming,  entitled  "Faults  in 
technical  Literature,"  published  in  Engineering  News  of 
Sept.  16,  1915,  should  be  reprinted  in  the  various  li- 
brary publications,  as  the  question  of  faulty  technical 
literature  is  at  least  of  as  much  importance  to  the  li- 
brary as  to  the  engineer. 

_  Aside  from  the  prime  importance  of  the  standard  of  a 
given  publication,  there  are  certain  other  fundamental 
tacts  to  be  considered  when  a  library  purchases  a  techni- 


Sir— My  attention  has  been  called  several  times  to  an 
error  in  the  correction  of  an  error  in  my  article,  "Faults 
of  Technical  Literature,"  appearing  in  Engineering  News 
of  Sept.  16,  page  548.  The  beam  of  the  "American  Civil 
Engineers'  Pocket  Book"  there  considered  is  fixed  at 
one  end,  supported  at  the  other  and  uniformly  loaded, 
instead  of  being  a  cantilever  beam  uniformly  loaded.  In 
the  formula  small  w  should  replace  large  IF,  so  that  the 
correct  bending  moment  should  read  : 
_  mix  /o  x\ 

The  error  in  the  article  is  my  own  fault,  and  while  I 
have  been  reminded  that  "people  in  glass  houses  must  not 
throw  stones,"  it  is  hoped  that  the  glass  will  at  an  early 
date  be  replaced  by  stone  walls. 

R.  Fleming, 
American  Bridge  Co. 
30  Church  St.,  New  York,  Sept.  30,  1915. 

[A  number  of  correspondents  have  called  attention  to 
the  error  which  Mr.  Fleming  acknowledges  in  the  fore- 
going letter.  Their  comments,  as  well  as  those  by  Mr. 
Walker  on  this  page,  reinforce  Mr.  Fleming's  remarks  in 
Engineering  News  of  Sept.  16  as  to  the  importance  of  ac- 
curacy in  technical  literature.  Some  of  the  letters  of 
correction  express  appreciation  of  the  difficulties  to  be 
met  by  both  authors  and  publishers  in  securing  accuracy — 
a  difficulty  which  Mr.  Fleming  himself  pointed  out  in  his 
original  contribution,  but  which  only  those  who  have  ex- 
perienced it  to  their  own  discomfiture  and  regret  can 
understand. — Editor.] 
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Ebvikwed  by  Ralph  E.  Flandkrs* 

6x°9  Sin.t  PP    xt  +  444:C200  illustrations.     $4.20  net. 

There  have  been  many  good  technical  hooks  published 
in  this  country  and  many  poor  ones  published  abroad.  It 
is  yet  true  that  foreign  technical  hooks  average  some- 
what higher  in  useful  qualities  than  American  ones— at 
least  in  the  field  of  mechanical  engineering,  with  which 
the  reviewer  is  most  familiar.  The  hook  under  review 
is  written  by  an  Englishman.  In  lack  of  padding,  breadth 
of  knowledge  and  originality  of  material  it  measures  up 
to  the  best  standards  of  technical  bookmaking. 

The  examples  of  mechanism  and  methods  are  drawn 
freely  from  the  practice  of  England,  Germany  and  par- 
ticularly the  United  States,  so  that  it  is  not  handicapped 
for  American  use  by  its  foreign  origin. 

The  most  interesting  section  of  the  book  is  that  in 
which  the  author  develops  his  theory  that  the  controlling 
factor  in  grinding  may  be  expressed  as 

in  which  V  is  the  surface  velocity  of  the  work,  D  and 
d  the  diameter  of  the  wheel  and  work  respectively,  and 
/  the  diametrical  reduction  of  the  cut.  When  this  factor 
falls  below  a  certain  amount  the  wheel  glazes.  When  it 
rises  above  a  certain  other,  large  amount,  the  wheel  disin- 
tegrates too  rapidly.  This  theory  leads  to  a  somewhat 
different  range  of  work  speeds  than  has  been  common  m 
most  shops,  but  the  writer  brings  good  evidence  to  prove 
that  the  theory  holds  good  in  practice. 

Machine  grinding  is  too  often  considered  a  matter  ot 
mystery  and  blind  empiricism.  Mr.  Guest's  book  gives 
information  which  will  turn  much  of  the  grinding  mans 
mystery  into  clear  understanding. 

sion.    Paper;  fix9  in.;  pp.  58;.  illustrated. 

While  the  Panama  Canal  was  under  construction,  sev- 
eral editions  of  an  official  handbook  were  issued  for 
distribution  to  visitors  and  others,  giving  the  principal 
facts  of  popular  interest  concerning  the  canal.  These 
books  have  now  been  superseded  by  the  new  official  pub- 
lication, which  deals  with  the  completed  canal.    It  gives 
tables  of  distances  saved  in  trade  routes  by  the  use  of  the 
canal    describes  how   a  vessel  is  handled  through  the 
canal,  facilities  for  shipping,  the  saving  in  cost  by  use  of 
the  canal,  the  manner  in  which  tolls  are  computed  and 
a  brief  description  of  some  of  the  principal  features  along 
the  line  of  the  canal.  An  interesting  comparison  is  given 
of  the  volume  of  Ereighl  which  passed  through  the  canal 
in  the  first  year  of  its  operation  and  the  traffic  that  would 
be  required  on  a  railway  to  pass  the  same  amount  ol 
freight.    The  average  freight-train  load  on  the  Panama 
R  R  is  about  350  tons.    To  have  carried  on  the  railway 
the  freight  that  passed  through  the  canal  last  year  would 
have  required  the  dispatching  of  39  trams  a  day  through- 
out the  year. 

•Manager,  Jones  &  Lamson  Machine  Co.,  Springfield,  Vt. 


Americaim  Travel  Illustrated 

A  HISTORY  OP  TRAVEL,  IN  AMERICA:  Showing  the  De- 
v  lopment  of  Travel  and  Transportation  from  the  Crude 
Methods  of  the  Canoe  and  the  Dog-Sled  to  the  Highl> 
Organized  Railway  Systems  of  the  Present,  Together  with 
a  Narrative  of  the  Human  Experiences  and  Changing 
Social  Conditions  That  Accompanied  This  Economic  Con- 
quest of  the  Continent— By  Seymour  Dunbar  (In  four 
volumes)  Indianapolis.  Tnd.:  The  Bobbs-Merrill  Co. 
Cloth;  6x9  in.;  pp.  1529;  400  illustrations  and  numerous 
colored  plates.     $10,  net. 

Save  for  the  illustrations  and  a  few  pages  of  text, 
this  work  is  a  history  of  travel  rather  than  of  trans- 
portation methods.  Steamboat  navigation,  however,  is 
covered  fully  and  authoritatively  and  in  the  section  on 
early  railways  there  are  a  few  pages  on  track  construc- 
tion. The  details  of  railway  facilities  and  operating 
methods  gleaned  from  contemporary  literature  and  a 
host  of  interesting  illustrations  make  the  material  both 
interesting  and  valuable. 

The  part  that  trails,  roads,  rivers  and  canals  played 
in  the  early  migrations  of  Americans  is  interestingly 
and  completely  told.  Although  the  early  travel  routes 
and  methods  of  travel  between  the  principal  points  of 
the  East  are  described  in  some  detail,  the  main  theme  of 
the  history  is  the  steady  and  never-halting  expansion 
of  the  population  to  the  westward.  Many  and  all  kinds 
of  books  have  been  written  of  this  remarkable  achieve- 
ment of  the  American  people,  but  this  history  concerns 
itself  mainly  with  personal  reminiscences  of  various 
pioneers  and  some  account  of  the  vehicles  and  means  by 
which  they  accomplished  their  journeys— on  foot  over 
trails,  with  pack  trains,  wagon  trains,  stage  coach,  flat- 
boat,  keel-boat,  barge,  canal  boat,  steamboat  and  steam 
locomotive.  It  is  much  more  than  a  history  of  travel, 
for  it  deals  comprehensively  and  intimately  with  many 
phases  of  American  life  and  character  that  contributed 
materially  to  the  rapid  settlement  and  development  of  a 
great  continent. 

The  author  deserves  great  credit  for  the  bibliography 
and  many  annotations  the  book  contains.  These,  with 
the  400 '  illustrations  reproduced  from  many  sour- 
unavailable  to  the  general  reader,  make  the  four  volumes 
valuable  to  one  interested  in  engineering  history.  It  is 
regrettable,  however,  that  more  mention  is  not  made  ot 
the  lives,  work  and  achievements  of  the  early  American 
engineers,  for  this  would  have  enchanced  its  value  to 
engineer  readers  without  detracting  at  all  from  its  in- 
terest to  the  general  public. 

& 

SURVEYING  MANUAL:  A  Manual  of  Field  «d ^Office  Methods 
for  the  Use  of  Students^  BuTOin|  Bj  Engineer- 
Pence,  M.  Am.  Soc.  C.  E..  fioietsui  c    Ketchum,  M. 

ing,  University  of  Wisconsin  and I  Milo  &  detenu  . 
Am.  Soc.  C.  E„  Dean,  College  of  Engineeiing  a^na 
of    Civil    Engineering.    Unnersit>    of  Colo^ao 
Fn^Jiexfoir  lla^er^xT^PP Tsfl;  illustrated. 

ThVis'  the  fourth  edition  of  one  of  the  earliest  and 
best  student's  surveying  manuals.  The  authors  state 
that  the  book  has  been  revised,  nearly  all  the  cuts  re- 
drawn, tables  added  and  the  entire  text  reset.  The ^dis- 
tinguishing characteristics  of  the  book,  the  most  notable 
of  which,  perhaps,  is  the  great  variety  of  problems,  have 
been  retained.  The  many  pages  of  sample  held  notes 
and  the  clear-cut,  practical  directions  for  solving  man} 
of  the  problems  that  are  continually  occurring  m  ever} 
surveyor's  practice  have  made  this  manual  one  ot  IK? 
most  popular  of  its  kind.  It  contains  a  great  many  km£ 
and  short  cuts  in  surveying  practice  that,  so  tar ^as  tn 
reviewer  knows,  are  not  found  in  any  other  textbook. 
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Fluid  FirSctaoia  EaqplaSimecIl 

Reviewed  by  Robert  E.  Horton* 

MOTION  OF  LIQUIDS— By  Lieut.-Col.  R.  De  Villamil  New 
York:    Spon  &  Chamberlain.     London:     E.  &  F   N.  Spon 

Lt(l  ^Plothi„6x9  in-;  PP-  xiv  +  210 >  86  illustrations  and 
30  tables.    $2.50.  , 

This  is  not  a  treatise  on  the  flow  of  water  in  the  ordi- 
nary sense.  It  does  not  contain  the  usual  working  for- 
mulas for  engineers,  nor  tables  of  coefficients,  friction 
losses  or  the  like. 

The  book  is  dedicated  to  Chevalier  Col.  W.  A.  Dubuat 
and  to  Col.  Duchemin.  De  Villamil  states  that  Dubuat's 
work  is  unfortunately  much  neglected  and  that  Duche- 
min's  remarkable  book  on  the  "Laws  of  Resistance  of 
Fluids"  is  almost  unknown  in  England.  From  the  preface 
it  appears  that  part  of  Dubuat's  experimental  work  in 
hydraulics  has  not  been  generally  accepted,  for  the  reason 
that  it  was  thought  to  contain  an  inconsistency  known  as 
"Dubuat's  Paradox." 

Upon  reading  the  first  few  chapters  of  the  book,  one 
gets  the  impression  that  the  object  of  the  author  is  chiefly 
to  explain  the  so-called  "paradox"  of  Dubuat;  to  show 
that  it  is  consistent  with  the  principles  of  the  resistance 
of  motion  of  liquids  which  are  revealed  in  practice  in  a 
number  of  ways,  but  which  have  not  generally  been  recog- 
nized, and  that  therefore  it  is  not  a  paradox ;  and  also  to 
restore  to  Dubuat  the  full  measure  of  credit  as  an  experi- 
menter and  original  discoverer  to  which  he  is  properly 
entitled,  and  in  like  manner  to  introduce  in  English  the 
work  of  Duchemin,  who  repeated  Dubuat's  experiments 
50  years  later,  with  results  similar  to  those  obtained  by 
Dubuat.    On  further  reading  it  appears  that  the  attain- 
ment of  the  object  stated  does  not  cover  the  full  scope  of 
the  book.    The  author  says,  on  p.  Ill:  "Most  unfortun- 
ately, m  hydrodynamics  there  is  hardly  a  statement  which 
can  be  made  that  is  absolutely  true  in  all  cases."   De  Vil- 
lamil's book  deals  with  the  exceptions,  he  having  set  forth 
the  established  principles  of  fluid  motion  in  his  previous 
work  entitled  "A.  B.  C.  of  Hydrodynamics."    In  dealing 
with  the  exceptional  occurrences  in  the  motion  of  fluids, 
the  whole  treatment  by  De  Villamil  centers  around  the 
question  of  the  difference  in  the  resistance  between  a  solid 
and  a  fluid  when  either  one  is  moving  relatively  to  the 
other,  according  as  the  fluid  is  static  or  not.   De  Villamil 
takes  the  position  that  there  is  a  difference  in  the  two 
cases  and  that  this  difference  is  due  to  the  existence  of 
internal  motion  other  than  inter-molecular  motion.  To 
begin  with,  he  defines  a  statical  liquid  as  distinguished 
from  one  that  is  nonstatical.    The  definition  he  gives 
like  a  number  of  others  throughout  the  book,  seems  some- 
what labored  and  more  elementary  than  necessary  to  meet 
the  intelligence  of  the  class  of  readers  to  whom  De  Vil- 
iamil's  book  would  be  of  interest. 

Three  independent  branches  of  hydraulic  investigation 
nave  grown  up  and  workers  in  one  field  know  but  little 
of  the  results  or  theories  used  in  the  other  two  fields 
Ihe  three  branches  include  hydrodynamics,  as  a  branch 
ot  mathematical  physics,  naval  hydromechanics  and  ordi- 
nary engineering  hydraulics.  In  his  former  book  on  hydro- 
dynamics, De  Villamil  presented  in  clear  nonmathemati- 
cal  form  a  digest  and  correlation  of  the  results  attained 
by  investigators  of  similar  subjects  in  the  three  different 
nelds,  and  viewing  the  subjects  from  different  angles 
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The  same  policy  is  pursued,  though  in  a  lesser  degree,  in 
the  present  work,  in  that  illustrations  and  formulas 
drawn  from  aerodynamics  are  sometimes  used  in  support 
of  De  Villamil's  contentions  regarding  fluid  friction.  A 
number  of  illustrations  are  produced  in  support  of  the 
proposition  that,  with  some  limitations,  when  a  fluid  or 
liquid  flows  alongside  a  non wetted  solid  surface  eddies  are 
formed  between  the  liquid  or  fluid  and  the  surface  and 
in  some  way  part  of  the  energy  of  position  used  to  gen- 
erate the  eddies  or  vortices  is  converted  back  into  energy 
of  motion  and  aids  to  increase  the  discharge  or  flow 
through  an  orifice,  or  to  reduce  the  friction  in  the  case 
of  motion  of  a  solid  in  a  liquid  or  fluid.  De  Villamil 
points  out  the  conditions  under  which  this  phenomenon 
may  occur,  and  since  it  was  first,  or  at  least  most  speci- 
fically, noticed  in  studies  of  the  resistance  to  the  motion 
of  solids  in  fluids,  it  acquired  the  most  particularly  un- 
fortunate designation  of  negative  resistance. 

On  reading  the  preceding  statement  one  might  gain 
the  impression  that  De  Villamil's  book  is  hypertechnical 
and  speculative.  That  is  not,  however,  the  case,  except 
to  the  limited  degree  to  which  suggestions  and  hypotheses 
must  almost  invariably  precede  the  formulation  of  a  true 
explanation  of  obscure  phenomena.  Quite  probably 
De  Villamil  has  been  over-enthusiastic  in  citing  illustra- 
tions of  the  occurrence  of  negative  resistance,  so  called. 
Some  of  the  illustrations  which  he  cites,  such  as  that  of 
corrasion  below  a  waterfall,  or  increase  in  discharge  of 
weirs  when  the  volume  of  air  underneath  the  nappe  is 
reduced  or  eliminated,  do  not  appear  to  the  writer  to  be 
illustrations  of  the  phenomenon  of  eddy  formation  which 
occasions  the  transfer  of  energy  described  as  negative  re- 
sistance, but  are  probably  due  to  entirely  different  causes. 
One  should  read  De  Villamil's  book  with  his  mind  open 
and  alert. 

De  Villamil  states  that  Riabouchinsky  has  agreed  to 
repeat  both  Dubuat's  and  Duchemin's  experiments  at 
Koutchino.  One  feels  distinct  regret  that  this  had  not 
been  done  at  the  time  the  book  was  written  and  a  number 
of  other  simple  experiments  suggested  by  the  author  per- 
formed m  addition  thereto. 

There  are  many  books  which  give  the  data  of  fluid 
friction,  but  there  is  perhaps  none  which  goes  so  nearly 
to  the  foundation  of  explaining  the  causes  of  the  phenom- 
ena as  do  the  two  books  of  De  Villamil.  "Motion  of 
Fluids"  is  a  book  which  should  be  read  by  engineers  who 
wish  to  understand  as  well  as  to  know  the  facts  of  hydrau- 
lics. It  is  by  no  means  as  satisfving  a  book  as  its  pre- 
decessor on  hydrodynamics  and  leaves  one  with  the  feel- 
ing that  much  more  could  have  been  accomplished  with 
a  few  additional  experiments  and  more  mature  study. 

The  personality  necessary  in  a  first-class  buver  or 
salesman  cannot  be  acquired  by  reading  or  study!  The 
technique  of  buying  or  selling,  however,  can  be  learned. 
This  is  what  this  book  endeavors  to  teach.  The  chapter 
on  "Strategy"  is  of  especial  interest,  although  it 
portrays  those  methods  and  coups  which  are  well  known 
to  most  salesmen  and  buyers.  Although  written  from  the 
standpoint  of  the  purchaser,  the  seller  who  needs  to 
know  his  "enemy's"  methods  will  probablv  recognize 
several  schemes  that  have  been  tried  on  him  in  the  past. 
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The  chapter  on  the  legal  aspects  of  purchasing  contains 
some  important  information.  The  hook  should  appeal 
not  only  to  buyers  and  salesmen,  but  to  their  employers 
us  well. 


delphia  under  .Mayor  Blankenburg  than  one  would  wish 
to  see  in  municipal  reports  generally;  but  the  case  of 
"corrupt  and  contented"  Philadelphia  is  a  desperate  one. 
demanding  radical  treatment. 
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DISPLAY  WINDOW  LIGHTING  AND  THE  CITY  BEAUTIFUL: 
Facts  and  New  Ideas  for  Progressive  Merchants— By  F. 
Laurent  Godinez,  Consulting  Lighting  Specialist;  Member, 
Jersey  City  Chamber  of  Commerce;  author  of  The  Light- 
tog  look,"  "What  Do  We  Know  About  Lightingr  "Light 
on  Decoration  "  etc  New  York:  The  Wm.  T.  Comstock 
Co.     Cloth;  6i9  in  ;  pp.  222;  114  illustrations.     $2,  net. 

The  author  has  continued  in  a  new  volume  his  previous 
attacks  on  commercialized  illuminating  engineering  ami 
"art"  as  exemplified  by  the  random  and  indiscriminate 
use  of  prismatic-glass  shades  and  globes.  In  spite  of  a 
general  improvement  of  lighting  effects  observable 
throughout  the  country,  there  is  much  left  to  be  cen- 
sured as  this  hook  shows  anyone  who  has  not  independ- 
ently observed  it. 

Great  white  ways  are  severely  condemned  as  glaring, 
unartistic  and  borribly  monotonous.  The  consequent  ar- 
gument is  to  place  municipal-lighting  problems  in  the 
hands  of  a  competent  group  of  architects  and  lighting 
specialists  (not  the  illuminating  engineers  who  have  as 
a  profession,  according  to  the  author,  become  commercial- 
ized and  gone  to  seed  ) .  The  author  is  the  foe  of  glare  and 
garislmess,  particularly  in  store-display  lighting.  Be 
would  conceal  his  light  sources  entirely  from  the  passerby 
and  induce  softness  of  illumination  through  opaque  dif- 
fuse.shades  and  reflectors  in  place  of  the  translucent-  or 
prismatic-glass  variety  which  has  become  so  popular.  A 
silver-backed  opalescent  glass  is  the  material  preferred. 

Separate  chapters  take  up' the  problems  peculiar  to  gas 
and  electric  lighting,  with  examples  of  each.  One  chap- 
ter is  devoted  to  sign  lighting— giving  good  and  bad  ex- 
amples. 

In  a  chapter  on  color  attraction  the  author  pleads  tor 
the  wider  use  of  -amber  filters  and  a  reduction  in  the 
use  of  white  light.  There  is  some  general  information  on 
various  color  effects  that  can  he  produced  easily  and 
economically.  • 

One  section  of  the  hook  takes  up  in  interesting  fashion 
the  better  window-lighting  campaign  in  Jersey  City  car- 
ried out  under  the  author's  direction  by  the  Chamber  of 
Commerce  and  the  lighting  company  of  that  city. 

PI.ATN  TALK-  Economies,  Gas  Works,  Pigeons,  Good  B°ads. 
Sign  Boards,  Garbage,  City  Plan,  Graft,  Marketing,  Public 
Singing  Drinking  Water,  Street  Cleaning,  Bridges,  Con- 
fra?ts%Ind K  Public.  Utilities.  Street  Lighting 
Water  Waste  and  Other  Things  of  General I  Interest— A 
Report  bv  Morris  Llewellyn  Cooke,  Director  of  the  De- 
paerPtment  of  Public  Works,  Philadelphia,  Fenn  Paper 
8x9  in  ;  pp..  108;  illustrated.  Copies  may  be  had  without 
charge  on  application  to  Room  216,  City  Hall.  Phila- 
delphia. 

A  most  unusual  report— as  intended.  The  high  points 
m  the  work  of  the  year,  particularly  those  most  likely 
to  appeal  to  the  intelligent  and  righteous  citizen,  are 
treated  interestingly.  At  the  same  time  a  general  idea 
of  the  work,  but  more  particularly  of  the  spirit  of  the 
work,  of  the  department  in  L914  and  the  two  earlier 
years  of  the  present  administration,  is  given.  For  com- 
prehensive details  of  the  year's  work  the  searcher  for 
information  will  turn  to  the  reports  of  the  several  bureaus 
of  the  department,  some  of  which  are  already  available  in 
separate  form.  The  present  report  goes  much  farther  in 
booming  the  administration  of  the  government  of  Phila- 
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[So  far  as  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry.  It 
the  book  or  pamphlet  is  for  sale  and  the  price  is  known  by 
the  editor,  the  price  is  stated  in  each  entry.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all,  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  means 
to  be  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 
lisher, or  in  case  of  books  or  papers  privately  printed,  tnen 
to  the  author  or  other  person  indicated  in  the  notice.] 

THE  ABOLITION  OF  POVERTY — By  Edwin  Jennings.  New 
York  City  (142  West  S2nd  St.):  The  Author.    Paper,  5x7 
in.;  pp.  31.  25c. 
A  socio-religious  tract  by  a  civil  engineer. 

ALTERNATING-CURRENT  WORK:  An  Introductory  Book 
for  Engineers  and  Students— By  W.  Perren  Maycock,  M. 
Inst.  E.  E.;  Consulting  Electrical  Engineer;  late  Tech- 
nical Editor  to  the  Westinghouse  Companies  Publishing 
Department  in  Europe.  An  enlargement  of  and  an  im- 
provement upon  the  author's  former  work,  The  Alter- 
nating-Current Circuit  and  Motor."  New  York:  The  Mac- 
millan  Co.  London:  Whittaker  &  Co.  Cloth;  5x8  in.;  pp. 
xxiii  4.  415;  258  illustrations.  $2.25. 

ANNUAL  REPORT  OF  THE  TRAINING  SCHOOL  FOR  PUB- 
LIC SERVICE  1914-15— Conducted  by  the  Bureau  of  Mu- 
nicipal Research,  261  Broadway,  New  York  City.  Paper; 
6x9  in.;  pp.  30. 

BOSTON  STATISTICS,    1915 — Boston,    Mass.:     City  Statistics 

Department.    Paper;  3x6  in.;  pp.  25. 
THE   CALLENDAR    STEAM    TABLES— By    H    L.  Callendar 
Professor  of  Physics  in  the  Imperial  College  of  Science 
and   Technology,   South  Kensington;  author  of  the  the 
Properties  of  .Steam"     New  York.    Longmans    Green  & 
Co.     London:     Edward  Arnold.     Cloth;   6x9  in.;   pp,  40. 
Steam  diagram  in  pocket.  80c. 
CATSKILL  WATER  SUPPLY:    A  General  Description — Board 
of  Water  Supply   of  the  City   of  New.  York,  Municipal 
Building.  New  York  City.    Paper;  6x9  in.;  pp.  39. 
A  new   and   uptodate  edition   of  a  handy  and  much  ap- 
preciated description  of  this  great  engineering  work. 

CONCRETE  SEPTIC  TANKS  for  Farmhouses  and  Dwellings 
in  Small  Towns— Prepared  and  published  by  the  Universal 
Portland  Cement  Co.,  Chicago,  111.  Paper;  6x9  in.;  pp.  8, 
illustrated. 

Considering  its  size,  this  pamphlet  contains  much  mis- 
information on  septic  tanks  as  means  of  sewage  treatment 
and  T  considerable  amount  of  useful  informal  on  on g  septic 
tanks  filter  beds,  etc.,  as  structures.  Even  the  lattei  is  likely 
to  mislead  when  put  in  the  hands  of  the  farmer  or  the  vil- 
lage^ householder.  If  the  pamphlet  were  revised  by  a  com- 
pete! sewage  works  engineer  it  might  promote  sound  rural 
sanitation,  as  well  as  the  sale  of  cement. 

r'nMPPRPNrifl  OF  BUILDING  INSPECTORS  AND  BUILDING 
'TSSRSOFT™  UNITED  STATES  AND  DO 

MTNTON  OF  CANADA.  Held  at  New  York  City,  May  11. 

1915     Brooklyn:  N.  Y.  (1973  E.  14th  St.):    J  G.  Needham, 

Official  Stenographer.    Paper;  8x11  in.;  pp.  115.  $4. 
THP   DEVELOPMENT    OF  THE  NEW   BEDFORD  WATER- 
THESOTPL?ES-By  Robert  ft  P.  Coggeshall.    Old  Dartmouth 

Historical  Sketches  No:  42  (being  the  P/°,cneef/,nS8  o^^f 

Old  Dartmouth  Historical  Society,  held  m  its  building. 

Water  St.,  New  Bedford,  Mass.,  on  Apr.  19,  1915).    Fapei  , 

7x10  in.;  pp.  23. 
A   ^failed   sketch    covering  a   century  and   more,  by  tne 
long-tfme^and  present ^superintendent  of  the  New  Bedford 
water-works. 

nI™OSA,  of  THE  SEWAGE  AND  PROTECTION  OF  THE 
WATER  SUPPLY  OF  CHICAGO,  ILL.— A  Report  to  the 
Chf™  Real  Estate  Board  by  George  A  Soper  John  D. 
Watson  and  Arthur  J.  Martin.  Chicago.  The  htoaia 
Cloth;  6x9  in.;  pp.  212. 
The  main  conclusions  of  this  interesting  report  were  noted 

on  page  1169  of  "Engineering  News"  of  June  17,  1.915.  xne 

report  itself  has  only  now  become  available. 

EFFECTIVE  BUSINESS  LETTERS:    Their  Requirements  and 
Preparation,    with    Specific    Directions    for    the  Vanous 
Types  of  Letters  Commonly  Used  in  Business— By  Edwairt 
Hall  Gardner.  Assistant  Professor  of  English  ,n  tte  Uni 
versify  of  Wisconsin.    Cloth;  5x8  in.,  pp.  xn  -+-  .sin- 
postpaid. 

THE  ELECTRIC  RAILWAY-By  A    Morris  Buck .  fMtetag 
Professor  of  Railway  Electrical  Engineering  uniy 

cU^Clo^ 
$3  net 

ELEMENTARY  ALGEBRA-By  Florian  CajoH.  Colorado  Col- 
lege, and  Letitia  R.  Odell   North  Side .High  hchooi, jj 
ver.     (First-Year  Course.)     New  To ik      Tl ie   Macm n 
Company.    Cloth;  5x8  in.;  pp.  vn  +  206,  37  illustiauo 

65c. 
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ELEMENTS  OF  RAILROAD  TRACK  AND  CONSTRl  rCTION— 
By  Winter  L.  Wilson,  Professor  of  Railroad  Engineering, 
Lehigh  University.  Second  edition,  revised  and  enlarged. 
New  York:  John  Wiley  &  Sons,  Inc.  London:  Chapman 
&  Hall,  Ltd.  Cloth;  5x8  in.;  pp.  vi  +  396;  210  illustra- 
tions.    $2.50  net. 

EXAMPLES  IN  ALTERNATING  CURRENTS,  Vol.  I;  For 
Students  and  Engineers — By  F.  E.  Austin,  Professor  of 
Civil  Engineering,  Thayer  School  of  Civil  Engineering, 
Dartmouth  College;  author  of  "How  to  Make  a  Trans- 
former for  Low  Pressures,"  "How  to  Design,  Make  and 
Operate  High-Pressure  Transformers,"  "Examples  in 
Magnetism."  Hanover,  N.  H.:  The  Author,  P.  O.  Box  4  11 
Flexible  leather;  5x8  in.;  pp.  223;  70  illustrations.  $2.40 
postpaid. 

FARM  WATER-SUPPLIES— Minnesota  State  Board  of  Health 
(Division  of  Sanitation),  Minneapolis,  Minn.  Paper;  6x!) 
in.;  pp.  29;  illustrated. 

FIELD    ENGINEERING:     A    Handbook    of    the    Theory  and 
Practice  of  Railway  Surveying,  Location  and  Construction 
— By  William  H.  Searles,  M.  Am.  Soc.  C.  E.     17th  edition 
revised  and   enlarged   by   William   H.   Searles  and  How- 
ard Chapin    Ives,   Professor  of  Railroad    Engineering  in 
the  Worcester  Polytechnic  Institute.     New  York:  John 
Wiley  &  Sons,  Inc.    London:    Chapman  &  Hall,  Ltd.  Flex- 
ible leather;  4x7  in.    Vol.  I,  text;  pp.  xvii  +  309;  148  il- 
lustrations.   Vol.  II,  tables;  pp.  vi  +  323.    Bound  in  one 
volume,  $3  net;  bound  separately,  $2  net  each. 
THE  FLOW  OF  WATER  IN  IRRIGATION  CHANNELS— By 
Fred  C.  Scobey.  Irrigation  Engineer.    Bulletin  No.  194.  U 
S.  Department  of  Agriculture.     Washington,  D.  C.  (Gov- 
ernment Printing  Office):    Superintendent  of  Documents. 
Paper;  6x9  in.;  pp.  68;  illustrated.  25c. 
The  author  says  that  this  bulletin  is  based  on  field  tests 
made  for  the  purpose  of  determining  the  retardation  factor  in 
Kutter  s  formula  under  the  various  conditions  found  in  prac- 
tice. 

GUIDEBOOK  OF  THE  WESTERN  UNITED  STATES — ■ 
Washington.  D.  C. :  (Government  Printing  Office):  Su- 
perintendent of  Documents.  Paper;  6x9  in.;  illustrated. 
Part  C:  The  Santa  Fe  Route,  with  a  Side  Trip  to  the 
Grand  Canyon  of  the  Colorado — Bv  N.  H.  Darton  and 
Others.  Bulletin  613.  Pp.194.  Part  D:  The  Shasta  Route 
and  Coast  Line — By  J.  S.  Diller  and  Others.  Bulletin  614 
Pp.  142. 

These  complete  the  set  of  four  volumes  of  the  guidebook 
Parts  A  and  B,  covering  the  Northern  Pacific  and  the  Over- 
land Routes,  with  a  side  trip  to  Yellowstone  Park,  were  noted 
in  Engineering  News"  of  Aug.  19,  1915,  p.  361.  The  parts 
are  $1  each. 

HANDBOOK  OF  MATHEMATICS  FOR  ENGINEERS— By  L,  A 
Waterbury,  M.  Am.  Soc.  C.  E. ;  Professor  of  CiviT  Engi- 
neering University  of  Arizona.  Second  edition.  New 
X0r?KT.(!9  ^?st  39th  St>:  Proceedings  for  1914.  Cloth; 
Hall,  Ltd.  Flexible  leather;  3x6  in.;  pp.  xii  +  213;  80 
illustrations.    $1.50  net. 

IOWA  STATE  DRAINAGE  ASSOCIATION:  Proceedings  of 
Annual  Meeting  Held  at  Webster  City,  la.  Peu  25  and 
26,  1915.  Ames,  la.:  M.  F  P.  Costelloe,' Secretary  Paper- 
6x9  in.;  pp.  111.    25c.  prepaid. 

THE  JOURNAL  OF  THE  IRON  AND  STEEL  INSTITUTE 
Vol.  XCI— London  (28  Victoria  St.,  S.  W.):  George  C. 
Lloyd,  Secretary.    Cloth;  6x9  in.;  pp.  711. 

LOCATION  OF  IGNITION  SYSTEM  TROUBLES  MADE  EASY 1 
A  Chart  Giving  a  Concise  Exposition  of  the  Common  De- 
rangements That  Interfere  with  Efficient  Operation  of 
Internal  Combustion  Motor  Ignition  Systems — Arranged 
by^-ict,or  W-  Pa&e-  author  of  "The  Modern  Gasoline  Auto- 
mobile. New  York:  The  Norman  W.  Henlev  Publishinf 
Co.     Paper;  22x34  in.  25c.  ' 

MECHANICAL  DRAWING,  with  Special  Reference  to  the 
Needs  of  Mining  Students— By  Joseph  Husband,  Assoc.  M. 
Inst  C.  E.;  Head  of  the  Civil  Engineering  Department  of 
the  University  of  Sheffield.  New  York:  Longmans,  Green 
?„„L?,',  L,ondon:  Edward  Arnold.  Paper;  Sxll  in  -  pd  79- 
230  illustrations.    80c.  net. 

THE  MODERN  AUTOMOBILE:  Its  Design,  Construction. 
Maintenance  and  Repair — By  Victor  W  Page  late  Tech- 
nical Editor  of  "The  Automobile  Journal,"  author  of  "The 
Modern  Gas  Tractor"  and  "Automobile  Questions  and 
Answers."  1916  Revised  Edition.  New  York'  The  Nor- 
man W  Henley  Publishing  Co.  Cloth;  5x8  in.;' pp.  871-  575 
illustrations  and  diagrams.  $2.50. 

THE  MUNICIPAL  ENGINEERS  OF  THE  CITY  OF  NEW 
YORK.  (29  West  39th  St.):  Proceedings  for  1914.  Cloth- 
6X9  in.;  pp.  544. 

NE^RJ|^SEY  BOARD  OF  PUBLIC  UTILITY  COMMISSION- 
H^i  (£ Tent°n-  ,N:  J-)— Financial  and  Miscellaneous  Sta- 
iR  ™n?+°mplV$ofroS  the  An"ual  Reports  Made  bv  Pub- 
lic Utilities,  1913.     Paper;  6x9  in.;  pp.  400. 

PRI^?L«StOF  DIRECT-CURRENT  MACHINES— By  Alex- 
fSnZ,  %  Langs( orf'  Am.  Inst.  E.  E„  Professor  6i  Elec- 
^lao  Engineering  and  Dean  of  the  Schools  of  Engineer- 
ing and  Architecture,  Washington  University.  [Electrical 
Engineering  Texts].  New  York  and  London:  McGraw- 
Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xxiii  +  404-  313 
illustrations.    $3  net.  +  ' 

REPORT  OF  THE  SECOND  INTERSTATE  CONFERENCE 
h»L  iSTpA^'V  °cN  ARTESIAN  WATER,  1914— Bris- 
««;  illustrated       -  Secretary'     Cardboard;  8x13  in.;  pp. 

REPORT  OF  THE  WATUPPA  PONDS  AND  OUEOTTTfrw A  N 
R,X? RMC01™ISSI£N  to  the  City  Cou?circi?yU?fC  Fan 

?nd  ThmarfdSi'kJ0^etnei;^ith Jhe-  Report  of  Pay-  Spofford 
and  lhoindike.  Consulting  Engineers.  Fall  River-  The 
Commission.    Cloth;  6x9  in.;  pp.  203;  illustrated 

bined"  w^rw^i^"'1  su^estive  report  on  an  unusual  com- 
ninea  water-works,  water-power,  condensing-  water  storm- 
water  and  sewage-disposal  project.  g  water'  storm- 


KESULTS  OF  EXPERIMENTS  ON  SEWER  PIPE  AND 
DRAIN  TILE— By  E.  H.  Beckstrand,  Professor  of  Me- 
chanical Engineering.  Bulletin  No.  7,  Utah  Engineering 
Experiment  station,  June,  1915.  Salt  Lake  City,  Utah." 
State  School  of  Mines,  University  «.f  Utah.  Paper;  6x9 
in.;  pp.  52;  illustrated. 
External  and  internal  breaking  tests,  absorption  and  other 

m?«\,K22  froni  H12  to,  191  r,<  chi"t]y  °»  "".I  concrete 

?.,  moh  ^ewer  pipe  from  3  to  30  i„.  i„  diameter,  manufactured 
in  Utah  and  adjoining  states,  but  including  some  large  36-  to 
60-in.  reinforced-concrete  pipe  made  in  Chicago. 

SEWPAR(^)VTTVREATMENT      EXPERIMENTAL      PLANT  IN 
BROOKLYN N.  Y.— By  George  T.  Hammond,  Engineer  in 
Charge  for  the  Department  of  Sewers,  Borough  of  Brook- 
lyn, New  \ork  City.    [Reprinted  from  the  Proceedings  of 
the  American  Society  of  Municipal  Improvements.]  Paper- 
oxy  in.;  pp.  42;  31  illustrations. 
STANDARDS  OF  SERVICE  FOR  WATER  COMPANI ES—  Es- 
tablished by  the  State  Public  Utilities  Commission  of  Illi- 
nois, Springfield,  111.     Paper;  6x9  in.;  pp.  7. 
STATISTICS  OF  RAILWAYS,   1904-1914.   UNITED  STATES— 
Washington,  D.  C:  Bureau  of  Railway  Economics.  Paper- 
bx9   in. ;   pp.  67. 
Based  on  annual  reports  of  the  Interstate  Commerce  Com- 
mission and  the  Bureau  of  the  Census. 

STEAM-BOILER  ECONOMY:     A  Treatise  on  the  Theory  and 
Rr',nCi,^e  c      wen\-  Economy   in    the  Operation   of  Steam - 
Boileis— By    William    Kent,    author    of    the  "Mechanical 
Engineer's    Pocket-Book."      Second    edition,    revised  and 
enlarged.    New  York:    John  Wiley  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.    Cloth;  6x9  in.;  pp.  xvii  +  717-  244 
illustrations.    $4.50,  net.  ' 
STEAM  POWER— By  W.  E.  Dalby,  M.  Inst.  C.  E.,  London  Uni- 
versity Professor  of  Engineering  at  the  City  and  Guilds 
Engineering  College  of  the  Imperial  College   of  Science 
and    Technology.     New    York:   Longmans,   Green   &  Co 
London:    Edward  Arnold.    Cloth;  6x10  in.;  pp.  xvi  +  760 
250  diagrams.    $6  net.  _•««». 

TECHNOLOGIC  PAPERS,  UNITED  STATES  BUREAU  OF 
STANDARDS-Washington.  D.  C.  r Go ve^nTenV  Printing 
Office):  Superintendent  of  Documents.  Paper-  7x10  in- 
illustrated. 

No.  44:  Investigation  of  the  Dura*ilitv  of  Cement  Drain 
rile  in  Alkali  Soils  (Containing  Results  of  First 
Jean£Si£?,s,-s)~Bj;  R:  J-  Wig-  Engineer  Physicist,  and 
G.  M.  Williams.  Assistant  Engineer  Physicist  in  co- 
operation with  S.  H.  McCrory,  Chief  of'Drainage  In- 
vestigations, Department  of  Agriculture;  E.  C  Bebb 
Engineer,  United  State  Reclamation  Service,  and  L  R 
Ferguson,  Assistant  Secretary  of  the  Association  of 
American  Portland  Cement  Manufacturers.  Pp  56 
47:  Value  of  the  High-Pressure  Steam  Test  of  Port- 
land Cements — By  R.  J.  Wig  and  H.  A  Davis  As- 
sistant Engineer  Physicist.    Pp.  34. 

48  An  Air  Analyzer  for  Determining  the  Fineness 
%fr  S§ml,"tT'By  f  a  Pearson,  Assistant  Physicist,  and 
W.  H.  Sligh,  Aid.    Pp.  74. 

Pp:  14Measurements   for  the  Household.     (Circular).  ■ 

TELEPHONE  APPRAISAL  PRACTICE— By  J.  C.  Slippv 
author  of  'Telephone  Cables"  and  "Appendix  A,  Tele- 
?,o°Jle^Ponstr^c.t,10.n'Meth0(:ls  and  Costs."  Pittsburgh,  Penn. 
^428  Oliver  Building):    The  Autho  -.    Cloth;  6x9  in.;  pp. 

A  TE££?£2K™  ON  PRACTICAL  MATHEMATICS  FOR  AD- 
VANCED TECHNICAL  STUDENTS— By  H.  Leslie  Mann. 
Lecturer  in  Advanced  Practical  Mathematics,  The  Wool- 
rl^r,  *° h^echlX\C\u  Nf w.  Tork  and  London:  Longmans, 
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Hasady  B@©M-  ffoinnm  ©aftsiSlhi©©!  for 

By  Robert  E.  Klotz* 

In  compiling  data  for  valuations  of  physical  property 
the  custom  of  assembling  all  details  on  one  sheet  has 
resulted  in  the  use  of  sheets  of  such  large  size  that  in 
some  cases  two  men  are  engaged  in  assembling  the  sta- 
tistics on  one  sheet  at  one  time.  These  sheets  are  awk- 
ward for  both  compilers  and  users,  owing  to  the  space 
required  in  handling  and  the  difficulty  of  tracing  items 
far  removed  from  their  identifications. 

In  compiling  a  track  and  roadway  valuation  for  an 
electric  railway  in  New  York  City  during  the  latter  part 
of  1914  and  the  early  part  of  1915  I  found  that  a  single 
sheet  sufficiently  large  to  accommodate  the  necessary 


DATA  SHEET  ARRANGED  IN  BOOK  FORM 

details  would  prove  inconveniently  large  both  in  assem- 
bling the  data  and  in  referring  to  them  in  connection  with 
the  litigation  for  which  the  valuation  was  required.  After 
some  consideration  of  various  schemes,  I  finally  deter- 
mined on  a  sheet  made  into  book  form,  as  shown  in  a 
general  way  in  the  accompanying  sketch.  This  proved 
to  be  a  very  satisfactory  form  for  the  compiler,  and  it 
received  the  distinct  approval  of  the  counsel. 

As  may  be  seen  from  the  illustration,  the  book  consists 
of  a  first,  or  bottom,  sheet  sufficiently  wider  than  the 
remaining  sheets  to  provide,  to  their  left,  a  space  for  the 
section  designations,  which  will  remain  exposed  when  all 
the  sheets  are  closed.  The  portion  of  this  sheet  covered 
by  the  others  is  identical  with  them  in  form,  and  is  used 
for  data  in  the  regular  manner.  Thus  in  a  typical  book 
the  first  sheet  of  a  railway-track  valuation  will  contain 
the  section  designations  on  the  left-hand  portion  and  the 
data  for  tram  rails  on  the  right.  The  second  sheet  will 
have  the  data  for  ties;  the  third,  that  for  pavement,  and 
so  on.    The  uppermost  sheet  gives  a  recapitulation. 

While  it  may  at  first  glance  appear  that  this  book  would 
have  a  more  uniform  appearance  were  all  the  sheets  iden- 


tical and  the  designations  repeated  on  each,  the  advantage 
of  being  able  to  retain  a  certain  designation  on  a  single 
sheet  and  at  the  same  time  refer,  within  easy  reach,  to 
any  required  data,  more  than  offsets  the  esthetic  short- 
comings. Those  who  have  used  this  book,  while  they  have 
invariably  commented  at  first  upon  its  apparent  "left- 
handedness,"  have  found  it  so  extremely  convenient  that 
I  can  recommend  its  adoption  by  others  who  may  be  oc- 
cupied with  the  presentation  of  data  or  statistics. 

Wi 

S(t®im©  £©2?  Coimcs'et©  Roads 

Measuring  sand  and  stone  for  concrete  at  the  time 
it  is  loaded  into  wheelbarrows  at  the  storage  pile  by 
the  use  of  2-cu.ft,  measuring-boxes  is  called  for  in  the 
specifications  of  the  Coleman  du  Pont  Road  now  being 
built  in  Delaware.    The  specifications  are  as  follows: 

Great  stress  will  be  laid  on  the  method  of  measuring  the 
materials  used  in  the  concrete.  It  will  not  be  allowed  to 
measure  the  materials  in  ordinary  wheelbarrows  unless  each 
load  is  struck  perfectly  smooth  with  a  straight-edge.  This 
is  to  insure  perfect  proportions  in  the  concrete.  Contractors 
shall  use  measuring-boxes  or  other  similar  device  if  so  ordered 
by  the  engineer. 

The  engineer  so  ordered. 

Bottomless  boxes  or  frames  are  placed  in  a  flat-bot- 
tomed wheelbarrow  and  filled  with  sand  or  stone.  The 


♦111  West  40th  St.,  New  York  City. 


LOADING  WHEELBARROW  WITH  CRUSHED  STONE  AND 
MEASURING  LOAD  AT  SAME  TIME 

frame  is  then  lifted  up  and  the  wheelbarrow  wheeled  to 
the  mixer.  In  the  accompanying  view  the  boxes  are 
being  used  to  measure  stone. 

At  first  the  contractors  did  not  favor  the  boxes,  but 
now,  according  to  Charles  Upham,  chief  engineer  of  the 
Coleman  du  Pont  Road,  Inc.,  they  swear  by  them.  A 
boxful  does  not  overload  the  wheelbarrow. 
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Asa  Electric  Ba?»gplSi»©  Essca^ates 
60,000  Yd.  aim  2S  Bjays 

Fast  work  was  done  by  the  operators  of  a  l^-yd. 
electric  dragline  excavator  on  the  drainage  work  of  the 
Boise  project,  under  way  by  the  'Reclamation  Service. 
The  Reclamation  Record  for  October  publishes  the  follow- 
ing data  furnished  by  J.  L.  Burkholder,  assistant  engi- 
neer : 

The  machine  was  operated  from  noon  on  Aug.  14  continu- 
ously to  the  end  of  the  month,  and  approximately  three- 
quarters  of  the  length  excavated  was  in  hard  material  which 
had  to  be  blasted,  600  lb.  of  dynamite  being-  used  during-  the 
period.  The  dirt  was  moved  at  an  average  rate  of  two  buckets 
per  minute,  or  2.3  cu.yd.  per  mm.  Counting  the  time  actually 
spent  in  digging,  the  rate  was  3  yd.  per  min. 

RECORD  ON  1%-YD.  ELECTRIC  DRAGLINE 

Average 
Number  of  Cubic 
Amount  Excavated        Yards  Excavated 

Pei- 
Operator  Lin. Ft.       Cu.Yd.        Per  Hr.  Shift 

M.irtin    3.150        22,617.5        185.8        1  256.5 

S;£?°n    2,680        19.787.7        175.9        1  164.0 

"lrth    2.080        16,184.3        173.6  L135.7 

Total  and  average...     7,910       58.589.5        178.9  i.igs.g 

MACHINE  EFFICIENCY 

„.  Hr.  Percent. 

Digging    327.  3,1  77  2 

Mechanical    repairs  "  58:  30  13  8 

Electrical   repairs   24- -?n  ?  , 

M?*  Hill  1:1 

masting    0.  45  0  2 

TotaI    424:00  100.0 

There  were  49%  shifts.  The  record  run  per  shift  was 
1,583  cu.yd. 


lm<&M<p<Bm&ii?<B  Brfdlg©  Railing 

By  George  H.  Ruhlinh* 

A  pipe  railing  with  concrete  posts  was  employed  on 
two  100-ft.  single-span  concrete-arch  bridges  which  were 
built  across  Honey  Creek  in  Seneca  County,  Ohio,  during 
the  past  summer.  As  the  bridges  were  to  be  located 
some  miles  distant  from  any  city,  it  was  deemed  inad- 
visable to  build  an  expensive  all-concrete  railing.  On 
the  other  hand,  it  was  not  desired  to  give  the  bridges  a 
cheap  appearance  by  using  the  ordinary  pipe  railing. 

Before  setting  the  post  forms  the  two  lines  of  2-in. 
wrought-iron  pipe  were  screwed  together,  lengths  being 


'Deputy  County  Surveyor,  Tiffin,  Ohio. 


selected  so  that  the  sleeves  would  not  conic  within  any 
posts.  The  pipe  was  then  [tainted  with  two  coats  of 
red  lead  and  raw  linseed  oil,  the  second  coat  containing 
sufficient  graphite  to  give  a  brown  tint.  When  the  paint 
was  dry  the  pipe  was  incased  in  the  forms  lor  the  posts. 
These  were  built  in  halves  and  when  the  pipe  was  raised  to 
the  proper  height  the  halves  would  slip  together,  in  which 
position  they  were  secured  by  two  wooden  straps  running 
entirely  around  the  form.  Where  the  pipe  passed  through 
the  form  it  was  wrapped  with  two  layers  of  asphalt  paper. 
Concrete  (1:2:3)  was  then  poured.  After  the  forms 
were  removed  the  posts  were  rubbed  down  with  carbor- 
undum blocks. 

This  railing  is  inexpensive,  strong  and  presents  a 
pleasing  appearance.  Connecting  the  pipes  together 
before  placing  them  in  position  produces  a  good  align- 
ment throughout.  The  asphalt-paper  separators  between 
pipe  and  concrete  allow  the  pipe  to  contract  or  expand 
independently  of  the  posts.  At  the  same  time  the  pipe 
is  held  firmly  in  position.  The  pipe  works  back  and  forth 
through  the  end  posts  in  moderate  summer  weather. 

The  writer  in  conjunction  with  Charles  J.  Peters, 
County  Surveyor,  designed  the  bridges  and  railing.  The 
contractor  for  the  work  was  the  Burke  Construction  Co., 
Newcastle,  Ind. 

C®Bacip©t©  Cost  Cosmpistflirag  CBaapt 

A  .  hart  from  which  the  cost  of  a  cubic  yard  of  concrete 
may  be  readily  traced  for  different  variations  in  mix  and 
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S  s  o  oa 
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GENERAL  APPEARANCE  OF  CONTINUOUS-PIPE  R. 


FILING 


CHART  FOR  COMPUTING  COST  OF  CUBIC  YARDS  OF 
CONCRETE 
Devised  by  A.  P.  Hoover 

cost  of  material  has  been  prepared  by  A.  P.  Hoover,  engi- 
neer with  the  John  W.  Ferguson  Co.,  building  contractor, 
Paterson,  ST.  J. 
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On  this  chart  (reproduced  herewith)  will  he  found  a 
schedule  of  prices  for  stone,  cement  and  sand,  in  addition 
to  the  figures  given  for  the  cubic  yard  under  each  of  the 
three  mixes.  Assuming  stone  at  $1.90  per  cu.yd.,  sand  at 
$1  per  cu.yd.  and  cement  at  $1.40  per  hbl.,  the  procedure 
is  as  follows : 

Follow  the  horizontal  line  representing  $1.90  for  stone 
until  it  intersects  the  diagonal  line  representing  $1  for 
sand.  From  this  point  proceed  vertically  until  reaching 
the  diagonal  line  representing  $1.40  for  cement.  If  the 
mix  is  l:2l/2:5,  it  will  he  found  that  the  material  cost 
of  a  cubic  yard  is  $4.04.  Similarly,  for  a  1:2:4  mix  the 
cost  would  be  $4.32.    For  1 :  3 :  6  the  cost  would  be  $3.84. 

Such  a  result  may  be  obtained  very  quickly  after  a  little 
experience,  and  in  the  original  chart,  which  is  12x18  in., 
the  accuracy  may  be  depended  on  within  about  1  per  cent. 

Coimes3©^©  Brfdlg©  M^imlh©!©  Fairm 

On  the  bridge  now  under  construction  across  the  har- 
bor at  Portland,  Maine,  the  conduit  manholes  are  built  as 
overhanging  boxes  tied  into  the  curb-line  or  outer  main 


down  in  sections  and  are  again  set  up  as  before  for  use 
on  the  next  manhole. 

The  bridge  is  under  the  supervision  of  J.  B.  AVorcester 
&  Co.,  Engineers,  Boston,  Mass.,  and  the  superstructure  is 
being  built  by  the  T.  Stuart  &  Son  Co.,  Newton,  Mass. 

m 

E<c<c©in\tsp£©  Inl©el  Joaimft  ©f  IR,<o>co>f 

©f  Fir@lbll©inm 


By  Edward  H.  Bockwell* 

The  article  of  E.  Godfrey,  entitled  "Moments  at  Eccen- 
tric Fleel  Joint  of  Boof  Truss,"  in  Engineering  News  of 
Aug.  26,  1915,  deals  with  an  important  principle  in  struc- 
tural design,  as  indeed  is  stated  in  the  article  itself,  but 
a  careful  examination  shows  errors  of  large  magnitude, 
the  moments  stated  being  only  about  one-half  the  actual 
ones  in  the  chord  members.  In  fact  the  method  proposed 
does  not  seem  to  possess  the  finality  and  exactness  one  is 
led  to  expect  from  the  comments  on  other  solutions. 

Fig.  1  herewith  is  the  same  as  given  in  the  prior  article, 
except  that  the  dotted  member  EB  has  been  added.  Mr. 


FIG.  1.  FORM  FOR  SUSPENDED  MANHOLE  IN  PLACE 

ON  GROUND 

girder  below  the  bracketed  sidewalk  and  additionally  sup- 
ported by  a  bracket,  the  reinforcement  of  winch  also  ties 
into  that  of  the  girder.  Fig.  2  shows  one  of  these  man- 
holes after  completion. 

The  forms  for  these  manholes  are  put  together  in  one 
piece  on  the  ground  and  the  reinforcement  is  all  wired 
into  place  before  the  form  is  lifted  into  place  on  the 
bridge  and  there  joined  to  the  formwork  for  the  bridge 
proper.    After  the  concrete  has  set  the  forms  are  taken 


FIG.  2.   PART  OF  PORTLAND  BRIDGE,  SHOWING 

SUSPENDED  MANHOLE 

Godfrey  computes  the  stress  in  ED  by  an  equation  that 
implies  the  presence  of  EB.  He  states  that  in  the 
graphical  construction  an  assumed  member  BE  or  DF 
could  be  used,  but  that  such  a  construction  would  give 
incorrect  stresses.  This  is  quite  true,  and  since  he  has 
implied  the  use  of  EB  his  results  are  also  incorrect.  If 
the  use  of  EB  is  not  assumed  in  computing  ED,  then  the 
fioTire  EDBF  is  assumed  to  be  a  solid  beam  with  web,  m 

♦Professor  of  Structural  Engineering',  Tufts  College,  Mass. 
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which  case  again  the  stress  computed  for  ED  is  incorrect 
for  every  point  in  ED  except  at  X,  since  taking  moments 
about  any  point  in  FB  except  B  gives  a  different  result. 

The  expression  in  that  article  for  shear  in  member  ED 
R  (b  —  a)   .  . 

j  ,  is  simply  the  value  of  such  a  vertical  com- 
ponent in  ED  as  will  make  the  resulting  stress  exactly 
coincident  with  the  neutral  axis  of  ED  provided  EB  is  in 

the  frame.    The  difference  R  —  —  ^  ~  a)  =  ^ 

l  b 

simply  the  amount  of  shear  taken  by  the  member  EB. 
Mr.  Godfrey  supposes  he  has  not  used  EB  and  therefore 


to  the  members  which  when  combined  with  the  longi- 
tudinal stresses  8U  82,  etc.,  make  the  true  stresses  Fu  F2, 
F3,  etc. 
Then 


1        3  EI 


J.,  = 


>'■>  (i 

3  EI, 


-,  etc. 


is 


Ra 

divides  the  shear 


jetween  the  chords  according  to  a 


law  discussed  in  what  follows,  computing  M  from  these 
shears.  Let  us  consider  what  happens  to  his  solution  if 
EB  is  absent.    The  stress  in  FB  must  now  equal  the 

horizontal  component  of  ED,  or  R  ^  ~  al   i„  or^er 

D  B 

that  2H  =  0.  Fig.  2  represents  a  free  body  subjected  to 
the  forces  as  given  in  the  article;  D'  and  B'  are  the  middle 
points  of  the  chords  in  the  portion  l2,  and  by  the  assump- 
tion of  equal  rigidity  of  joints  E.  D,  F  and  B  are  points 

of  eontraflexure ;  equals  the  sum  of  the  vertical  forces 
at  D'  and  B' ,  which  are  assumed  to  cause  moments  in  the 
chords.  The  equations  2V  =  0  and  1'H  =  0  are  both 
satisfied.  But  the  equation  I'M  =  0  is  not  satisfied: 
Taking  moments  about  E. 

clochioise  moment  =  —  i^-1  4 
b  \  2  ^ 


and  since 


ant i '-clock ■wise  moment  = 
EF 


RJfi  —_a) 
DB 


X  EF, 


_  a 

anti-clock  to  ise  moment 


Ra  n 


FIGS.  1  TO  3.    DIAGRAMS  OP  ECCENTRIC  HEEL  JOINT 

Substituting  the  various  values  of  A, 

a  —  — 

3  jsr 


3  EI, 


3  EI, 


+  c 


and  the  ratio  between  the  clockwise  and  anti-clockwise 
moments  equals 

h 

2 

b  —  a 

which  when  c  is  very  small  approaches  the  value  Y2, 
whereas  it  ought  of  course  to  equal  unity.  In  other 
words,  the  heel  joint  is  not  in  equilibrium,  and  if  this 
solution  is  properly  corrected  the  resulting  moments  in 
the  chords  will  be  nearly  twice  the  amounts  given. 

Distribution  of  Moment  Between  Chords 
Let  Fig.  3  represent  a  joint  of  three  members  subjected 
to  a  moment  caused  by  imperfect  articulation  of  the 
members. 

The  change  of  slope  a  is  the  same  for  all  three  members, 
ami  if  the  adjoining  truss  joints  are  of  equal  rigidity,  then 
the  points  of  eontraflexure  are  at  the  midpoints  of  the 
members.   Also,  for  small  values  of  a 


But  the  moments  in  the  members  are  Mx  =  i/2  p  I 
M2  -   y2  P2  l2,  etc.    Substituting  again, 


M. 


J*  2 


3  Eli     3  EI*  *EIZ 


<oEt 


sin  a 


1  7 

2  M 


7        A  I 

2  lZ 


The  true  resultant  stresses  on  the  joint  members  all  meet 
at  some  point  to  be  determined,  and  these  lines  of  stress 
must  pass  through  the  respective  points  of  eontraflexure 
at  which  points  there  will  be  forces  Pu  P2,  etc.,  normal 


The  coefficient  6  E  a  is  constant  for  all  values  of  -1/ 
in  the  members  at  any  joint,  hence 

M.  :  M2  :  JF  =Tl  ■  ll  ■  h 

1     2     3    h   h '% 

In  this  case  therefore  moments  are  to  each  other  as  the 
quantities -j,  and  not  (as  stated  by  Mr.  Godfrey)  as  the 

quantities^.  He  obtains  the  latter  expression  by  assum- 
ing moments  to  vary  inversely  as  deflections,  which  is 
untrue. 

Solution  of  Problem,  Partly  Graphical 
The  best  solution  of  this  and  similar  problems  is  based 
upon  the  principle  that,  however  eccentric  the  members  of 
a  joint  may  be,  the  actual  resultant  stresses  themselves  at 
any  joint  always  meet  in  a  point;  otherwise  the  joint  is 
not  in  equilibrium.  When  these  true  lines  of  stress  are 
located  the  direct  longitudinal  stresses  and  the  moments 
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are  as  easily  determined  as  for  an  arch-ring  from  ils  Line 
of  pressure. 

By  the  assumptions  of  this  problem  the  support  takes 
no  moment,  and  therefore  the  point  where  the  true  lines 
of  stress  intersect,  is  on  a  vertical  line  EF  through  the 

R 


FI6.4-  a 


5E 

Fie. 4b 

PIG.  4.    SOLUTION  OF  PROBLEM  OP  ECCENTRIC  HEEL 
JOINT 

reaction.  The  moment,  whose  amount  is  as  yet  unknown, 
divides  between  the  chords,  whose  horizontal  components 
of  stress  are  equal.  Since  Mx  =  hor.  comp.  of  Fx  X  ew 
and  M,  =  hor.  comp.  of  Fs  X  e2, 


i  —  ii  —    1  — 


All 
IJ  l 


in  which  el  and  e2  are  measured  vertically  along  EF  from 
the  chord  axes  and  e3  +  e2  =  EF.  In  Fig.  4a,  EF  is 
therefore  divided  in  the  given  ratio  and  the  point  0  is 
the  point  at  which  the  actual  stresses  meet. 

For  the  assumption  of  equal  rigidity  in  all  the  different 
truss  joints,  lines  OD'  and  OB'  are  the  true  lines  of  stress, 
whose  values  are  shown  as  F1  and  F,  in  Fig.  4b.  The 
direct  longitudinal  stresses  are  S1  and  S2.  The  shears  at 
points  of  contraflexure  are  P,  and  P..  The  moment  dia- 
gram for  member  EF)  is  ED'O,  in  which  the  moment  at 
any  point  x  from  E  equals  Fxd  or  Hdx.  If  lines  of  stress 
are  assumed  to  pass  through  D  and  B  (when  these  joints 
have  no  rigidity),  then  F3  and  F4  in  Fig.  lb,  now  drawn 
parallel  to  OD  and  OB,  are  the  true  stresses. 

Wi 

Draftsman's  Erasing  Knife— A  rather  clever  and  efficient 
little  scrateher  for  the  draftsman's  use  can  be  made  from  an 
old  safety-razor  blade  and  a  5-  or  6-in.  piece  of  Vfe-in.  copper 
wire.  The  wire  should  be  split  longitudinally  for  about  V*  in. 
by  a  jeweler's  hacksaw,  and  a  portion  of  the  blade  soldered 
into  position  in  this  slit,  using  a  small  blowpipe  with  a  candle 
as  source  of  heat,  or  a  blue  gas  flame.  Any  soft  solder  and 
its  appropriate  flux,  as  muriatic  acid  and  tin,  will  work,  but 
the  most  convenient  flux  and  solder  is  "Solderall,"  which  is 
a  pure  tin,  finely  ground,  mixed  with  flux  and  put  up  in 
tubes  ready  for  use.  After  soldering,  the  steel  may  be  ground 
to  any  desired  shape,  giving  a  very  thin,  sharp  edge,  which 
will  remove  an  inked  line  without  cutting  the  paper  or  tracing 
cloth.  Incidentally  it  may  be  mentioned  that  "Solderall"  is 
part  of  every  chainman's  equipment  in  the  Surveying  District 
of  Arizona,  it  being  supplied  by  the  Surveyor-General,  to- 
gether with  a  number  of  sleeves  just  fitting  the  tape  used. 
If  a  break  occurs  in  the  field,  the  men  fit  the  broken  ends  into 
a  sleeve,  put  "Solderall"  at  both  ends  of  the  sleeve,  and  hold 
a  match  under  it.— H.  N.  Bradstreet,  Phoenix,  Ariz. 


Gevsolisa©  Slko^els  Aire  AwxaMsnry 

There  are  many  localities  where  the  enforcement  of 
smoke  ordinances,  the  cost  of  coal  and  water  or  the 
demand  for  licenses  for  firemen  and  engineers  prevents 
the  use  of  steam  shovels  and  makes  advisable  the  em- 
ployment of  one  driven  by  gasoline  power  if  certain 
handicaps  of  the  latter  can  be  overcome.  The  gasoline 
shovel  therefore  has  been  designed  to  satisfy  a  certain 
limited  demand,  rather  than  to  produce  a  machine  in 
competition  with  the  steam  shovel.  By  the  use  of 
gasoline  shovels  a  great  reduction  is  possible  in  some 
work  which  contractors  have  previously  done  by  hand. 
Gasoline  shovels  will  probabl,  ue.  restricted  to  medium 
and  light  excavation. 

Several  designs  of  gasoline-power  shovels  have  been 
brought  out  recently,  prominent  among  which  is  that  of 
the  Marion  Steam  Shovel  Co.,  of  Marion,  Ohio.  The  fol- 
lowing notes  on  the  equipment  and  operation  of  this  type 
have  been  obtained  from  the  company. 

The  Marion  design  has  been  developed  only  in  the  re- 
volving type.  All  operations  are  performed  by  power  from 
one  engine  and  the  operation  is  controlled  by  friction 
clutches  of  the  outside-band  type.  The  engine  is  a  constant- 
speed,  four-cylinder,  four-cycle  vertical  marine  type  with  a 
throttling  governor,  jump-spark  ignition  and  high-tension 
magneto.  It  is  splash-lubricated  and  has  a  cooling-water 
pump.  A  flywheel  is  carried  between  the  engine  and  the 
load  to  relieve  the  crankshaft  of  stresses  due  to  sudden 
changes  in  torque.  Any  fuel  can  be  used  down  to  that 
of  39°  Be.,  provided  the  proper  carburetor  is  employed. 

On  the  end  of  the  engine  shaft  is  a  bevel  pinion  which 
meshes  with  two  bevel  gears  loose  on  a  reversing  shaft 
(A  in  accompanying  view).  One  or  the  other  of  these  is 
connected  to  the  shaft  by  friction  .  hitches.  Placing  the 
lever  for  operating  these  clutches  on  center  will  release 
both  .hitches.  Geared  to  the  reversing  shaft  is  the 
hoisting  drum  C.  This  is  of  differential  or  stepped  type, 
instead  of  the  usual  straight  barrel  seen  on  steam  shovels. 
This  scheme  Ls  employed  to  give  greater  pull  and  slower 
speed  on  starting  the  dipper  out  of  the  pit  and  an  in- 
creased speed  with  lighter  pull  when  the  dipper  clears 
the  bank.  In  this  way  the  difficulty  of  using  a  constant- 
speed  dine  is  minimized.  Forward  of  the  hoisting-drum 
shaft  and  connected  to  it  by  an  intermediate  shaft  E. 
with  gears,  is  a  pair  of  reversing  gears  with  friction 
clutches— an  arrangement  similar  to  that  on  the  main 
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PIG.  2.    TWO  VIEWS  OP  POWER  AND  GEARING  UNIT  OP  A  MARION  GASOLINE  SHOVEL 


reversing  shaft  just  mentioned.  These  control  the  crowd- 
ing of  the  clipper  handle,  and  are  both  governed  by  a 
single  lever  arranged  so  that  when  in  central  position 
both  frictions  are  released  and  a  brake  G  is  set  to  hold 
the  dipper  handle  in  any  position.  Meshing  with  the 
reversing  bevel  gears  on  the  intermediate  crowding  shaft 
is  a  bevel  gear  on  a  shaft  II,  running  at  right  angles  and 
having  telescopic  joints  connecting  to  the  crowding  gear 
on  the  boom.  This  allows  for  variation  in  height  of  the 
boom. 

The  propelling  of  the  shovel  is  done  from  a  friction 
clutch  and  gear  J  mounted  on  the  end  of  the  hoisting- 
drum  shaft.  The  gear  meshes  with  another  gear  keyed 
to  a  horizontal  shaft  running  directly'  over  the  rotating 
center.  Here  the  shaft  carries  a  bevel  pinion,  which 
engages  with  a  bevel  gear  on  the  vertical  propelling 
shaft,  the  lower  end  of  which  drives  the  shovel  exactly 
as  on  the  steam  type.  Reversing  the  drive  is  done  at  the 
main  reversing  gears  already  noted. 

The  shovel  is  swung  by  a  spur  gear  carried  on  the  main 
reversing  shaft.  This  gear  engages  a  corresponding  spur 
gear  fixed  on  a  swinging  shaft  each  end  of  which  has 
a  drive-wheel  keyed  to  it  and  a  corresponding  friction 
housing  B,  which  is  keyed  to  a  gear  mounted  loosely  on 
the  same  shaft  (with  bronze  bushings).  Both  of  these 
gears  on  the  swinging  shaft  are  controlled  by  outside 
band  frictions,  duplicates  of  those  on  the  reversing  shaft ; 
each  gear  engages  another  gear  keyed  to  a  short  shaft 
below  and  forward.  At  the  outer  end  of  each  short  shaft 
is  a  bevel  pinion  meshing  into  a  swinging  crown  gear  on 
a  vertical  swinging  shaft.  The  other  end  of  each  of  these 
last  shafts,  exactly  as  on  a  steam  shovel,  carries  a  spur 
pinion  meshing  with  a  large  rotating  gear  on  the-  lower 
frame  of  the  shovel.  Since  there  are  two  swinging 
mechanisms  between  the  bull  wheel  and  the  intermediate 
swinging  shaft,  the  shovel  can  be  turned  in  one  direction 
or  the  other,  according  as  one  gear  or  the  other  on  the 
intermediate  shaft  is  engaged. 

The  operator's  control  of  the  gasoline  shovel  is  kept 
identical  with  that  of  a  corresponding  steam  shovel; 
the  operating  levers  have  the  same  position  and  work  in 


the  same  manner.  The  gasoline  shovel  is  a  one-man 
machine— the  elimination  of  the  boiler  makes  a  fireman 
unnecessary.  It  is  not  necessary  for  the  operator  to  leave 
the  shovel  levers  to  look  after  the  engine. 

The  gasoline  type  of  shovel  can  be  converted  into  a 
single-motor  electric  shovel  by  the  substitution  of  an 
electric  motor  of  the  proper  capacity  in  place  of  the 
gasoline  engine.  With  the  control  gearing  described  a 
constant-speed  alternating-current  motor  may  be  em- 
ployed. 

Aglm^itlh  h>w      Sample  Metlhod 

By  J.  A.  Macdonald* 

The  usual  method  of  obtaining  azimuth  from  Polaris 
is  by  making  observations  at  elongation.  The  following 
method,  not  new  but  little  known,  will  be  found  much 
simpler  in  application  and  fairly  accurate.  No  instru- 
ment and  no  nautical  almanac  or  mathematical  tables  are 
needed. 

This  method  is  based  on  the  fact  that  Polaris  and  two 
adjacent  bright  stars  are  in  the  same  vertical  plane  only 
a  few  minutes  before  Polaris  crosses  the  meridian.  It 
can  be  used  at  only  one  moment  in  each  24  hr.,  and  a  fairly 
clear  sky  is  required  to  enable  the  stars  to  be  sighted  be- 
hind a  plumb-line.  The  two  stars  that  can  be  used  in 
this  observation  are  Mizar,  the  middle  star  in  the  tail, 
or  handle,  of  the  Great  Bear,  or  Dipper;  and  Delta,  in 
the  constellation  Cassiopeia.  The  former  can  be  used  only 
when  it  is  below  the  pole  during  the  night;  when  it  passes 


OBS.  ON  MIZAR 

Jan.  20   5:22  a.m. 

Feb.  20   3:20  a.m. 

Mar.  20   1:30  a.m. 

Apr.  20   11:24  p.m. 

May  20   9:26  p.m. 

June  20    7:24  p.m. 


OBS.  ON  DELTA  CASSIOPEIA 


July  20 
Aug.  20  . 
Sept.  20. 
Oct.  20. . 
Nov.  20 
Dec.  20 


.  5:30  a.m. 
.  3:28  a.m. 
.  1:26  a.m. 
11:24  p.m. 
.  9:22  p.m. 
.  7:24  p.m. 


the  meridian  above  the  pole  it  is  too  near  the  zenith  to  be 
of  service,  in  which  case  the  latter  star  is  observed.  The 
accompanying  diagram  shows  the  principal  stars  of  the 

♦Topographical  Surveys  Branch,  Ottawa,  Ont.,  Canada. 
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constellation  of  Cassiopeia  and  the  Great  Bear,  with  Delta 
Cassiopeia,  Mizar  and  Polaris  on  the  meridian.  The 
table  shows  the  exact  time  at  winch  these  stars  are  in  the 
same  vertical  plane  on  given  dates. 
The  time  for  other  days  can  be  se- 
cured by  direct  interpolation,  the  daily 
variation  being  4  min.  of  time. 

When  it  has  been  determined  by 
observation  that  Polaris  is  in  the 
same  vertical  plane  with  one  of  these 
stars,  it  can  be  shown  that  it  will 
pass  the  meridian  7.8  min.  later  dur- 
ing 1915.  This  interval  is  increas- 
ing from  year  to  year  at  the  rate  "of 
0.33  min.,  so  that  in  L916  the  inter- 
\al  will  be  about  8.14  min.  The 
observation  can  be  made  either  in- 
doors or  out  by  suspending  an  ordi- 
nary plumb-line  and  marking  the  di- 
rection of  the  meridian  by  setting  a  second  point  at  the 
stated  interval  after  the  two  stars  are  in  the  same  vertical 
plane. 

Tmbl©  of  Claims  to  F<e@t 

In  districts  where  old  deeds  generally  give  distances  in 
chains  and  links  the  surveyor  will  find  it  advantageous 
to  keep  the  accompanying  little  conversion  table  in  his 
notebook.    It  gives  the  feet  for  each  whole  number  of 

CHAINS  AND  LINKS  REDUCED  TO  FEET 
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more  economical  to  arrange  them  so  that  they  could  use  one 
tower.  One  mixer,  a  Smith  gasoline  J-yd.,  is  at  the  base  of 
the  tower  in  the  pit,  while  a  Milwaukee  steam  mixer  of  the 
same  capacity  is  opposite  the  tower  on  the  outside  and  dis- 
charges into  a  chute  to  a  hopper  at  the  bottom  of  the  tower, 
into  which  the  Smith  mixer  discharges  directly.  The  operat- 
ing force  consists  of  a  combined  engineer  and  feed  operator 
on  the  gasoline  mixer,  an  engineer  for  the  steam  mixer  and 
a  hoisting  engineer.  The  bucket  makes  a  trip  every  30  sec. 
instead  of  every  1%  min.,  as  at  first.  The  Alfred  Struck  Co., 
of  Louisville,  is  the  general  contractor. — R.  B.  Shapinsky, 
Louisville. 

High  Yardage  Record  for  Hydraulic  Dredge — The  ac- 
companying view  shows  material  discharged  by  the  20-in. 
hydraulic  dredge  "Stanwix,"  owned  and  operated  by  Grant 
Smith  &  Co.  &  Locher,  Rome,  N.  Y.  (built  by  the  Morris 
Machine  Works).    This  machine  was  in  operation  on  the  New 
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chains  up  to  99  ;  and  as  links  are  hundredths,  they  can 
also  be  read  off  (by  pointing  off  two  places)  and  added 
to  the  chains.  The  table  was  computed  by  George  M. 
Foulds  and  J.  E.  Thorup,  Hackensack,  N".  J.,  who  have 
found  it  very  useful  in  their  own  work.  Suppose  a  deed 
calls  for  a  length  of  16  ch.  27  Iks.  From  the  table  16  ch. 
is  read  as  1,056  ft.,  and  27  Iks.  (read  27  ch.  and  point  off 
two  places)  as  17.82  ft.  The  sum,  1,073.83  ft.,  is  ob- 
tained bv  mental  addition. 
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DISCHARGE  FROM  DREDGE  "STANWIX,"  AT  ROME,  N.  Y. 

York  Barge  Canal  at  Rome,  pumping  800  cu.yd.  per  hr.  (the 
solid  material  was  a  heavy  gravel)  through  300  ft.  of  pontoon 
line  and  against  12-ft.  elevation.  It  was  necessary  to  deposit 
a  considerable  amount  of  spoil  in  a  small  area,  which  accounts 
for  tilting  up  the  discharge  pipe  at  the  angle  shown. 

JMledriving  Formula  Wanted  for  Steam  Hammer — Is  there 
in  common  use  any  formula  that  applies  to  Union  Iron  Works 
driver  No.  3?  I  have  endeavored  to  work  out  a  formula  from 
the  one  ordinarily  used,  but  would  like  to  know  what  has  been 
customary  among  engineers. — R.  S.,  Hammond,  Ind. 

Soil  Analysis  and  Track  Construction.— The  mechanical 
analysis  of  soils,  according  to  Bulletin  No.  384  of  the  United 
States  Bureau  of  Soils,  Department  of  Agriculture,  is  recom- 
mended by  the  Way  Committee  "  of  the  American  Electric 
Railway  Engineering  Association  in  studying  good  and  poor 
results  with  various  types  of  track  construction.  This  analy- 
sis classifies  material  as  fine  gravel,  coarse  sand,  medium 
sand,  fine  sand,  very  fine  sand,  silt  and  clay,  according  to 
size  of  grains. 

A  Dinner-Handle  Drag  Scraper — The  excavating  machine 
shown  herewith  has  a  scraper  bucket  attached  to  a  rigid 
boom  or  handle,  which  is  racked  in  and  out  like  the  dipper 
handle  of  a  steam  shovel.  "The  reach  and  inclination  of  the 
handle  are  under  control  of  the  operator.    The  scraper  delivers 


Lighting  Blasting  Fuse — The  United  States  Bureau  of 
Mines  has  recommended  a  new  scheme  to  replace  splitting 
the  end  of  the  fuse  and  touching  oft'  with  a  lighted  match. 
The  scheme  has  been  devised  by  W.  C.  Cope,  of  the  bureau, 
and  is  of  service  only  where  single  pieces  of  fuse  are  used. 
A  safety  match  is  held  against  the  powder  core  at  the  end 
of  the  fuse  and  the  matchbox  drawn  across  the  match,  causing 
the  match  and  powder  core  to  inflame  immediately.  It  will 
be  noted  that  this  is  just  the  reverse  of  the  usual  way  of 
lighting  a  match — drawing  the  match  across  the  box.  In 
case  safety  matches  are  nut  at  h  ind,  the  ordinary  household 
match  can  lie  used  by  placing  one  match  against  the  powder 
core  and  then  lighting  another  and  quickly  touching  it  to 
the  first  one. 

Two  Miters  on  One  Tower — In  the  construction  of  the 
Speed  Building  at  Louisville,  Ky„  two  mixers  are  being  used. 
At  the  beginning  of  the  job  they  were  used  independently 
to  pom-  at   separate-  points.     It   was  found  that   it    would  lie 


A  DRAG  SCRAPER  WITH  RIGID  DIPPER  HANDLE 

its  load  to  the  boot  of  an  inclined  elevator,  consisting  of  a 
belt  of  transverse  slats  attached  to  side  chains.  Power  for 
the  excavator  and  conveyor  is  supplied  by  a  gasoline  engine 
mounted  on  the  frame  of  the  machine.  This  excavator  was 
built  by  a  Pittsburgh,  Penn.,  man  as  a  trial  device,  but  it 
is  of  sufficient  interest  to  warrant  this  description. 
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Probably  no  more  alarming  picture  of  defectively  main- 
tained railway  track  has  ever  been  printed  than  is  found 
in  a  recent  report  of  the  Interstate  Commerce  Commis- 
sion's inspector.  His  remarks  are  incidental  to  the  de- 
scription of  a  train  accident,  to  which  the  defective  spik- 
ing and  bolting  of  the  rails  was  a  contributory  cause.  To 
quote  directly : 

At  many  points  spikes  were  found  which  were  standing 
away  from  the  rail  or  which  failed  to  overlap  the  base  of  the 
rail,  while  many  of  the  splice  bolts  were  loose  and  some 
were  missing.  Measurements  were  taken  in  three  places  of 
the  gage  of  the  second  rail  east  of  the  point  of  accident 
where  it  had  not  been  disturbed  by  the  temporary  repairs 
and  the  gage  was  found  to  be  4  ft.  9%  in.  at  one  point  and 
4  ft.  9%  in.  at  the  other  two  points.  Variations  in  gage  of 
this  character  were  prevalent.  The  ties  were  badly  base- 
worn  in  many  cases  and  there  were  also  many  low  joints 
The  inside  rail  at  the  point  of  derailment  had  been  elevated 
about  1  in.  by  the  use  of  shims  and  braced  by  planks  11  in 
long  and  1  in.  and  2  in.  in  thickness.  West  of  the  point  of 
derailment  one  rail  was  found  which  had  no  spikes  at  the 
joints,  while  some  of  the  bolts  in  the  joints  were  loose  The 
first  spike  on  the  western  end  of  this  rail  was  53  in  from 
the  end  of  the  rail,  and  this  spike  was  not  holding.  The 
first  spike  which  was  holding  was  57  in.  from  the  end  of  the 
rail.  The  next  spike  was  77  in.  from  the  end  of  the  rail  and 
was  not  holding.  On  the  inside  of  this  rail  there  were  15 
spikes,  8  of  which  were  standing  away  from  the  rail  and 
were  not  holding.  On  the  outside  there  were  15  spikes  3  of 
which  were  not  holding.  On  another  rail  west  of  the  'point 
of  derailment  there  were  only  3  spikes  on  the  inside  of  the 
rail  which  were  holding  in  a  distance  of  20  ft.  S  in.  The 
gage  of  this  rail  as  measured  at  three  different  points  was 
i  ft.  9  3/.  in.,  4  ft.  9%  in.  and  4  ft.  9%  in. 

Engineering  News  strongly  hopes  and  believes  that  such 
conditions  are  not  very  common  on  American  railways. 
There  is  no  reason  to  assume,  however,  that  on  the  par- 
ticular railway  with  which  the  report  deals  such  conditions 
are  only  local.  So  far  as  the  Interstate  Commerce  Com- 
mission report  indicates  they  are  typical  conditions  on  that 
railway.  Let  all  railway  passengers  hope  that  they  will 
not  long  remain  normal  even  on  that  road. 

Of  course— the  reader  will  say— the  public  is  amply 
protected  m  such  matters  as  this  by  its  national  super- 
visory and  inspection  authority,  the  Interstate  Commerce 
Commission.  That  commission,  he  will  say,  will,  after 
noting  defects  of  this  kind,  promptly  proceed  to  make  a 
thorough  investigation  of  all  neighboring  track,  perhaps 
ot  that  entire  railway,  and  possibly  also  of  other  rail- 
ways, to  determine  whether  similar  dangerous  track  is 
found  elsewhere  and  to  see  that  it  is  immediately  brought 
up  to  a  safe  standard.  Thus  the  traveler  is  protected  from 
abnormal  risk  of  accident— one  might  almost  say,  the  cer- 
tainty of  accident. 

Unfortunately,  the  case  is  entirely  different.  The  In- 
terstate Commerce  Commission  does  not  investigate  track 
conditions  elsewhere  than  just  at  the  point  of  an  accident 
of  this  kind.  Officials  of  the  commission  assert  that  they 
absolutely  lack  legislative  authority  to  investigate.  They 
claim  that  they  are  not  permitted  to  determine  the  safety 
or  dangerousness  of  railway  track,  structures  or  equip- 
ment except  after  an  accident.  Even  then  they  are  re- 
stneted  to  the  immediate  vicinity  or  direct  physical  factors 


of  the  accident.  Our  railways  may  be  using  dozens  or 
hundreds  of  weak  and  unsafe  bridges;  they  may  be  run- 
ning over  track  that  lias  deteriorated  so  badly  as  to  put 
every  tram  running  over  it  in  momentary  danger  of  be- 
ing wrecked.  Any  such  conditions,  the  Interstate  Com- 
merce Commission  officials  declare,  must  continue  to  ex- 
ist, and  the  commission  is  powerless  to  call  for  remedies 
or  even  to  investigate. 

If  the  commission  is  right  in  this  view,  its  powers  need 
extending  by  legislation  at  the  next  session  of  Congress. 

Wl 

A  herculean  task  has  been  placed  on  the  state  com- 
missions for  the  regulation  of  public  utilities  from  Maine 
to  California.  The  great  amount  of  work  with  which  these 
commissions  are  loaded  leads  either  to  hurried  investi- 
gations and  judgments  or  to  long  delays.  Complaint  comes 
from  certain  parts  of  the  country  that  the  state  commis- 
sions are  not  in  touch  with  local  conditions  in  the  re- 
mote parts  of  the  state;  and  out  of  this  and  other  com- 
plaints has  grown  the  movement  for  transferring  the 
control  of  city  utilities  to  local  public-service  commissions 
This  would  be  full  of  danger.  Such  local  commis- 
sions, experience  demonstrates,  find  it  difficult  to  deal  fair- 
ly with  franchise  •  corporations  against  the  pressure  of 
local  public  opinion  and  political  attack.  If  public  regu- 
lation becomes  unfair  to  capital,  no  more  money  can^be 
secured  for  extensions',  proper  maintenance  will  become 
difficult  and  public  ownership  and  operation  will  be  the 
only  alternative. 

A  suggestion  that  opens  a  way  by  which  state  utility 
commissions  may  better  satisfy  the  public  demands  that 
the  commission  shall  be  in  touch  with  local  necessities 
has  been  suggested  in  a  letter  to  Engineering  News  by 
Prof.  Olm  H.  Landreth,  of  the  Engineering  School  of 
Union  College,  Schenectady,  N.  Y.— who,  by  the  way,  was 
the  only  engineer  among  the  300-odd  members  of  the  re- 
cent New  York  State  Constitutional  Convention.  Al- 
though Professor  Landreth  had  in  mind  only  New  York 
State,  it  will  be  seen  that  his  plan,  as  presented  below 
without  the  change  of  a  single  word,  would  be  equally  ap- 
plicable to  many  other  states  of  the  Union : 

The  plan  hereby  suggested  t'o  improve  this  defect  is  that 
the  commission  should  establish  in  each  of  the  larger  cities 
of  the  state  a  local  office  in  charge  of  an  able,  impartial  and 
tactful  representative,  who  would  be  more  than  inspector  and 
less  than  judge,  but  whose  duty  would  be  to  keep  himself 
thoroughly  informed  as  to  the  workings  of  each  of  the  cor- 
porations operating  within  his  territorial  jurisdiction  and 
whose  duty  would  also  be  to  hear  and  investigate  tenta- 
tively all  local  complaints  and  suggestions  regarding  the 
quality  of  the  service  rendered.  While  the  public  and  the 
corporations  regulated  should  still  retain  the  right  of  final 
judicial  determination  by  the  commission  itself,  it  would 
doubtless  prove  to  be  the  case  that  a  large  proportion  of  the 
matters  which  now  are  brought  to  the  commission  itself,  and 
many  more  which  are  not  brought,  owing  to  the  remoteness  of 
the  commission's  headquarters,  would  be  heard  and  amicably 
adjusted  by  the  local  representative  himself,  resulting  in  de- 
cidedly better  service  to  the  public,  a  more  friendlv  feeling 
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between  the  public  and  the  corporations  and  an  enormous 
lightening  of  the  burden  now  thrown  on  the  commission  it- 
self An  able,  impartial  and  tactful  man,  having  secured  the 
confidence  and  respect  of  both  parties  between  whom  it  would 
he  his  duty  to  mediate,  would  be  able  to  accomplish  fa.  moieby 
close-range  contact  and  familiarity  with  local  conditions  than 
?ie  formal  commission  operating  at  long  range  and  through 
its  system  of  necessarily  formal  procedure.  The  Public 
Service  Commission,  when  relieved  of  the  burden  of  trivial 
complaints  and  of  the  tedious  procedure  necessary  to  hear  and 
adjust  them,  would  be  able  to  devote  its  attention  more  thor- 
oughly  to  the  important  judicial   matters  which   come  be- 

°  Although  the  plan  is  new  as  applied  to  public-service 
•commissions,  the  underlying  principle  is  not  novel.  Both 
in  the  government  service  and  in  great  private  corpora- 
tions ithas  been  deemed  wise  during  the  last  dozen  years 
to  multiply  district  offices  and  to  give  those  m  charge  ot 
them  greater  authority. 

It  may  be  claimed  that  a  public-service  commission  is 
a  -judicial  bodv  and  cannot  delegate  any  part  of  its  author- 
ity to  deputies,  as  an  executive  official  can.  In  answer 
to  that,  however,  may  be  cited  the  extent  to  winch  judges 
delegate  the  hearing  of  cases  to  referees  and  masters. 
Surely  a  state  public-service  commission,  which  has  been 
called  a  quasi-judicial  body,  could  go  as  far. 

Of  course  it  goes  without  saying  that  such  resident 
deputies  of  a  public-service  commission  as  Professor  Lan- 
dreth  suggests  should  be  men  of  the  requisite  ability ;  and 
such  men  would  be  worth,  and  should  receive,  a  liberal 
compensation.  This,  however,  is  no  objection  to  the 
scheme.  People  should  understand  that  regulation  ot  pub- 
lic utilities  costs  money  and  the  cost  must  in  the  long 
run  be  paid  by  the  public.  Furthermore,  if  it  is  attempted 
to  get  something  for  nothing,  to  regulate  public  utilities 
in  a  cheap  manner  by  the  use  of  cheap  men,  the  pub- 
lic itself  it  likely  in  the  end  to  be  the  chief  sufferer. 


dies  off  ILesd&s  aKt  Pau&affima? 


Anticipating  by  some  weeks  the  recent  heavy  slides  in 
the  Panama  Canal,  a  correspondent  in  a  recent  issue  ot 
Reedy' s  Mirror  writes : 

When  the  ditch  was  being  forced  through  Culebra which 
is  a  mountain  of  rotten  earth,  the  sides  frequently  slid  nto 
the  excavation,  and  just  before  the  water  was  turned  into 
the  ditch  all  of  the  walls  seemed  to  be  firmer.  After  the  water 
was  turned  in,  we  had  reports  that  slides  again  occurred. 

The  real  truth  is  that  the  canal  leaks.  As  near  as  I  can 
gather  it  is  necessary  to  have  a  minimum  of  27  ft.  of  water 
at  Culebra.  The  water  seeps  through  until  there  is  somewhere 
in  the  vicinity  of  a  20-ft.  depth;  as  the  water  seeps  through 
and  runs  back  through  the  rotten  mud,  it  undermines  the 
sides  with  the  result  that  they  break  away  and  slide  into  the 
ditch'  (It  would  be  interesting  to  know  whether  there  is 
actually  any  truth  that  slides  occur.)  It  is  safer  for  the 
builders  of  the  canal  to  have  it  appear  that  shipping  th  ough 
the  canal  is  held  up  by  slides,  rather  than  that  the  canal  leaks. 
The  public  has  been  fed  on  Culebra  slides  so  long  that  an- 
other report  does  not  make  it  doubt  the  truth  of  it. 

To  prove  that  be  knows  whereof  he  speaks  the  corre- 
spondent declares  that  he  took  a  trip  through  the  Canal 
Zone  in  August,  1912,  and  was  told  a  thing  worth  look- 
ing into,  but  easily  proved  or  disproved.   He  writes : 

While  in  Panama  I  met  a  number  of  the  engineers.  One 
of  them  told  me,  in  the  presence  of  a  number  of  Americans, 
that  one  of  the  sides  of  a  lock  disappeared  after  it  had  been 
practically  completed.  If  this  is  so,  there  is  undoubtedly  some 
subterranean  lake,  or  perhaps  the  canal  base  is  over  a  crater. 
Whether  this  is  so  or  not  can  be  determined  by  getting  re- 
ports from  the  canal  builders  as  to  the  cubic  contents  of  all 
concrete  walls  that  were  constructed  and  then  measuring  up 
the  present  walls. 

It  does  not  seem  to  have  occurred  to  this  truth  pre- 
senter and  seeker  that  the  method  he  proposes  for  deter- 


mining whether  the  lock  disappeared  might  be  applied, 
with  variations,  to  find  out  whether  there  really  have 
been  any  slides — namely,  to  measure  the  earth  dredged 
from  the  former  free  channel  at  the  Culebra  Cut. 

"Albo^ft  Tlhas  Tame  IL©@M.  Otit 
f©s>  C@ia<cffette  FsvaE^nff©scs> 

If  construction  men  were  provided  with  almanacs  pat- 
terned after  the  old-fashioned  farmers'  almanac,  the  pe- 
riod from  the  middle  of  October  to  the  first  of  December 
would  be  embraced  by  an  italic  line  reading  about  as  the 
one  that  heads  these  paragraphs.  In  the  absence  of  any 
such  guide  it  behooves  such  a  journal  as  this  to  emphasize 
the  danger  such  a  laconic  warning  would  try  to  point  out. 

Many  concrete  workers  will  consider  this  warning  un- 
necessary. They  have  come  to  the  common  enough  con- 
clusion that  a  knowledge  of  the  slow-setting  qualities  of 
concrete  under  a  low  temperature  is  a  fundamental  of  the 
concrete  business.  A  long  experience  with  the  peculiarities 
of  some  concrete  foremen,  and  more  especially  a  study  of 
the  concrete  failures  of  the  past,  will  convince  anyone 
of  the  contrary.  The  fact  is  that  while  most  constructors 
realize  that  concrete  will  not  set  in  freezing  weather, 
manv  do  not  appreciate  that  from  45°  F.  down  to  freez- 
ing there  is  a  definite  slowing  up  in  the  setting,  which  is 
actually  more  dangerous  than  a  complete  failure  to  set. 
Anyone  ought  to  be  able  to  recognize  a  frozen  concrete ; 
it  takes  a  much  higher  degree  of  skill  to  determine  a 
working-strength  set. 

For  the  next  six  weeks,  in  most  parts  of  this  country, 
night  temperatures  will  be  hovering  around  freezing,  al- 
though in  the  daytime  artificial  heating  of  the  concrete 
will  rarely  be  required.  In  consequence,  much  concrete 
from  which  normally  the  centers  could  be  removed  in  two 
to  three  weeks  will  be  so  retarded  in  set  as  to  be  danger- 
ously near  failure,  unless  supported  for  a  week  or  two 
weeks  beyond  the  standard  period.  If  the  discouraging 
records  of  all  the  autumns  of  the  last  ten  years  are  not 
to  be  repeated,  every  man  responsible  for  the  laying  of  re- 
inforced concrete  will  study  his  thermometer  for  the  next 
month  or  two  and  be  quick  to  protect  his  forms  when  the 
temperature  gets  into  the  forties. 

It  is  a  long  way  from  South  Carolina  to  California,  but 
not  so  far  but  that  the  septic-tank  explosion  at  Florence 
might  have  been  heard  of  and  prevented  a  like  explosion 
at  Pasadena.  The  Florence  explosion  (described  in  Engi- 
neering News  of  Feb.  25,  1915,  page  410)  was  caused 
by  burning  grass  and  weeds  around  the  tank.  A  few 
weeks  ago  workmen  at  Pasadena  burned  grass  around 
the  septic  tank  there,  which  caused  an  explosion  in  the 
tank  that  broke  up  a  considerable  portion  of  its  rein- 
forced-concrete  roof.  These  incidents,  together  with  the 
explosions  in  the  Boston  screen  chamber,  Ocean  Grove 
gate  chamber,  Batavia  pumping  station  and  also  the  Pitts- 
burgh and  Detroit  sewer  explosions— all  within  a  year 
or  so— illustrate  again  and  again  that  explosive  gases  ac- 
cumulate in  sewage-disposal  works  and  sewage-collectmg 
systems  and  that  great  care  should  be  taken  to  guard 
against  them.  The  primary  aim  should  be  to  prevent 
the  accumulation  of  gases ;  but  since  even  then  they  may 
accumulate,  a  little  common  sense  should  be  used  about 
lighting  cigars  in  chambers  and  sewers  and  setting  nre 
to  grass  about  septic  tanks. 
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IE>sa  gp  m  ©  ©ira  n 

Sir — I  would  like  to  add  something  to  the  current  sub- 
ject of  patentees  and  royalties.  The  design  of  girderless 
plate  floors  (so-called  flat  slabs)  is  something  now  with- 
in the  power  of  every  engineer.  The  methods  used  by 
patentees  and  sanctioned  in  building  ordinances  have  been 
published,  so  there  is  no  mystery  about  it.  In  fact,  the 
design  of  such  a  floor  or  roof  is  generally  less  arduous 
work  than  the  design  of  ordinary  beam  and  slab  types. 
Since  the  recent  decisions  of  the  United  States  courts, 
the  Plat  Slab  Patents  Co.  has  been  licensing  engineers 
to  design  flat  slabs.  As  a  result  of  this  condition  I  have 
had  the  following  experience : 

A  client  employed  me  to  design  a  reinforced-concrete 
building.  There  was  considerable  chaffering  about  the 
price,  as  competition  is  strong  this  year,  even  when  the 
competition  with  firms  furnishing  free  (so-called)  plans 
is  not  taken  into  account.  When  the  work  was  started 
flat-slab  men  got  wind  of  it  and  went  after  the  owner. 
He  considered  the  matter  and  concluded  to  have  the  build- 
ing designed  with  flat-slab  floors  and  roof.  I  informed 
him  that  to  the  cost  of  designing  must  be  added  the  roy- 
alty of  lc.  per  sq.ft.  This  meant  an  addition  of  $600 
to  the  engineering  expense  on  the  structure.  It  was  too 
much,  and  he  ordered  work  stopped.  Later,  he  informed 
me  that  he  found  he  could  get  the  flat-slab  design  free  of 
charge  by  permitting  contractors  to  furnish  competitive 
designs.  So  I  will  be  employed  merely  to  check  the  design 
of  the  lowest  bidder,  unless  the  bidders  succeed  in  convinc- 
ing the  owner  that  he  does  not  need  an  engineer. 

It  seems  the  better  plan  for  the  Flat  Slab  Patents  Co. 
and  other  patentees  would  be  to  permit  every  engineer  to 
design  according  to  the  patented  method  and  then  make 
contractors  pay  the  royalty.  In  the  specifications  the 
amount  of  royalty  to  be  paid  can  be  mentioned,  and  every 
contractor  can  add  it  to  his  bid.  In  this  way  more  busi- 
ness should  be  done,  for  engineers  that  feel  they  can  con- 
sistently indorse  any  special  system  can  be  depended  on 
to  push  its  claims.  However,  when  the  royalty  charge 
stares  up  in  the  face  of  an  owner  he  will  be  inclined  to  do 
without  an  engineer  and  go  to  contractors  for  plans  and 
specifications,  which  will  be  furnished  free  (?)  by  the 
lowest  bidder. 


Ernest  McCullough. 
Monadnock  Block,  Chicago,  111.,  Aug.  31,  1915. 

«-DSir~r?avin§"  read  E-  L-  Corthell's  description  of  the 
Kove  Tunnel"  on  the  Marseilles-Rhone  Canal  in  En- 
gineering News  of  Aug.  26,  I  wish  to  give  a  little  more  ex- 
act account  of  the  procedure  in  excavating  and  lining 
that  tunnel  according  to  information  given  in  the  "An- 
nales  des  Ponts  et  Chaussees." 


Excavation  was  commenced  by  driving  at  the  right  a 
heading  with  a  cross-section  of  75  sq.ft.,  with  its  base  at 
the  elevation  of  the  towpath.  A  second  heading,  of  96- 
sq.ft.  section,  was  driven  at  the  same  elevation  on  the 
left  side,  parallel  to  the  right  heading;  and  for  the  purpose 
of  checking  the  alignment  and  for  ventilation,  this  was 
connected  with  the  first  heading  by  cross-drifts  every  328 
ft.  A  third  small  heading  was  then  driven  at  the  sum- 
mit of  the  arch  and  openings  of  43-sq.ft.  cross-section 
were  driven  to  this  heading  from  the  two  side  headings 
every  60  ft.  This  third  heading  was  then  widened 
and  the  excavated  material  was  dropped  through  the 
cross-drifts  into  cars  operating  in  the  side  headings.  The 
top  heading  was  then  lowered  and  finally  the  connection 
with  headings  1  and  2  was  accomplished  as  shown  in 
the  accompanying  sketch. 

In  the  meantime  the  footings  for  the  masonry  arch 
were  laid  and  the  arch  centering  was  erected,  being  sup- 
ported on  the  unexcavated  core  of  the  tunnel.    The  ma- 


sonry of  the  arch  ring  was  laid  in  sections  19  ft.  long 
Every  third  one  of  these  sections  was  built  and  then  the 
intervening  rings  were  undertaken.  After  the  comple- 
tion of  the  arch  masonry,  the  remaining  core  was  re- 
moved. 

Before  the  tunnel  proper  was  begun,  two  shafts  11  48 
ft.  m  diameter,  distant  8,200  and  17,800  ft.  respectively 
from  the  south  portal,  were  constructed,  the  former  having 
a  depth  of  460  ft.,  the  latter  of  230  ft.  The*e  will 
serve  for  the  ventilation  of  the  tunnel. 

To  the  north  of  the  tunnel  is  the  "Gignac"  cut  Near 
the  portal  its  depth  is  99  ft.,  with  an  upper  width  of 
^35  ft.  The  sides  have  a  slope  of  4  on  5,  broken  by 
berms  8  ft.  wide,  every  32  ft.  vertically. 

I  think  that  it  is  slightly  hasty  to  describe  the  "propo- 
sition of  building  this  enormous  and  enormously  costly 
tunnel  merely  to  save  the  dwindling  traffic  by  river  barges 
a  few  miles  of  navigation  in  the  open  Mediterranean's 
a  scheme  that  would  appear  absolutely  quixotic  from  the 
economic  point  of  view."  You  are  no  doubt  aware  that 
the  French  have  long  been  masters  of  the  science  of  eco- 
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nomics,  and  I  venture  to  say  that  they  have  investigated 
the  proposition  in  an  economic  way  from  all  angles  and 
that  the  canal  will  he  a  '-paying  proposition."  It  is  to  be 
regretted  that  canals  in  this  country  have  not  received 
the  consideration  and  study  due  them,  but  I  hope  that 
time  will  convince  our  people  when  nothing  else  will. 

Richard  F.  Wagner. 
Lynchburg,  Va.,  Aug.  28,  1915. 

[Referring  to  the  last  paragraph  of  the  foregoing  let- 
ter, it  may  be  said  that  some  of  the  ablest  engineers  of 
France  have  been  outspoken  in  public  criticism  of  some  of 
the  Government  expenditures  on  waterways,  urging  that 
the  traffic  present  or  prospective  was  not  sufficient  to 
justify  the  outlay.  In  France,  as  in  the  United  States, 
politics  rather  than  engineering  has  often  controlled  the 
expenditures  on  waterways. — Editor.] 

Sir— Referring  to  the  note  requesting  opinions  on  the 
.quality  of  limestone  concrete,  in  Engineering  News,  Oct. 
7,  1915,  p.  704 :  This  company  has  for  several  years  used 
crushed  limestone  for  making  machinery  foundations, 
walls  and  various  other  things  where  the  concrete  has 
been  under  heavy  load.  Most  persons  who  are  familiar 
-with  cement-mill  machinery  will  agree  that  everything 
around  the  cement  plant  has  to  be  built  very  substantially 
and  that  the  vibration  set  up  in  the  grinding  and  pul- 
verizing mills  and  crushers  requires  considerable  strength 
in  the  foundations: 

We  have  used  crushed  limestone  in  various  grades  from 
dust  up  to  large  pudding  stones  and  in  very  few  cases 
have  made  any  use  of  sand,  grading  the  limestone  so 
as  to  get  a  very  dense  mass. 

The  highway  commissioner  of  Wisconsin  mentioned  m 
the  note  seems  to  be  straining  at  the  gnat  when  he  objects 
to  the  use  of  crushed  limestone  for  the  coarse  aggregate  in 
concrete-road  construction. 

We  would  not  hesitate  to  recommend  crushed  limestone 
for  any  work  where  concrete  is  to  be  used. 

Security  Cement  and  Lime  Co., 

Arthur  C.  Hewitt,  Engineer. 
Hagerstown,  Md.,  Oct.  12,  1915. 


Sir— In  Engineering  News  of  Oct.  7,  T.  Ray  Martin 
o-ives  some  advice  on  the  lighting  of  a  blasting  fuse.  I 
have  done  a  considerable  amount  of  blasting  and  have 
found  that  the  safest  way  to  light  several  fuses  at  a  time 
is  to  use  a  short  piece  of  iron  rod  %  to  1  in.  m  diame- 
ter and  about  2  ft.  long,  heated  to  a  white  heat  at  one 
end  Touching  the  heated  end  of  the  rod  to  the  square- 
cut  end  of  the  fuse  will  start  the  sputter  so  fast  that  the 
writer  has  lighted  as  many  as  23  charges  at  one  time,  us- 
ing a  24-in.  length  of  fuse. 

I  don't  think  that  it  is  a  safe  practice  to  light  more 
than  four  fuses  at  one  time  with  matches,  for  everybody 
knows  how  easily  a  match  is  blown  out,  and  a  man  gets 
rather  nervous  when  he  is  lighting  fuses  and  can  t  get  a 
light,  while  a  fuse  close  to  him  may  be  burning  its  way 
to  the  charge  beneath. 

When  lighting  fuses  with  matches  I  have  found  it  ot 
assistance  to  cut  the  end  of  the  fuse  square  and  apply 


a  very  small  amount  of  nitro-gelatin  directly  to  the  end 
of  it.  The  thinnest  film  of  nitro  possible  is  best.  This 
will  help  the  lighting  considerably. 

Oustave  E.  Nyreen. 
290  Massachusetts  Ave.,  Cambridge,  Mass. 
Oct.  12,  1915. 

Sir — I  110te  some  discussion  on  the  best  way  of  light- 
ing the  ordinary  safety  blasting  fuse.  The  method  de- 
scribed by  T.  R.  Martin  on  page  707  of  Engineering  News 
of  Oct.  7  is  undoubtedly  superior  to  a  torch  or  any  other 
flame,  large  or  small.  It  is  probably  the  best  method 
where  only  one  fuse  is  to  be  lit. 

Where  there  are  several  fuses,  however,  it  is  open  to 
objections,  and  I  can  suggest  a  better  method,  namely, 
the  use  of  a  red-hot  iron.  I  have  found  it  best  to  employ 
a  piece  about  %  in.  in  diameter  by  about  10  or  12  in.  long, 
heated  for  a  distance  of  2  or  3  in.  at  one  end  in  an  ordi- 
nary blacksmith  forge. 

The  braid  of  the  fuse  should  be  split  about  %  in.,  on 
the  upper  half  only.  By  spreading  the  split  it  will  form 
a  small  cup  in  which  to  hold  the  powder.  It  should 
be  laid  on  a  small,  dry  rock  and  another  rock  about  as 
large  as  a  man's  fist  placed  on  the  fuse  about  3  in. 
away.  If  the  fuses  are  prepared  in  the  manner  cited 
they  can  be  lit  very  rapidly.  I  have  frequently  seen  one 
man  in  my  employ  light  8  or  10  before  running  for  shelter, 
the  fuses  being  16  to  18  in.  long.  I  think  that  is  no  more 
difficult  than  lighting  four  or  five  fuses  with  matches. 
One  might  suppose  the  iron  would  cool  too  quickly,  but  it 
does  not,  and  anyone  who  tries  this  method  is  not  likely 
to  use  any  other  as  long  as  he  has  available  a  blacksmith 
fire  and  an  old  bolt. 

J.  M.  Benjamin. 

3738  Sheffield  Ave.,  Chicago,  111. 

ILs^pgestt  El<ectiplc  W)^nm^ge 

Sir— The  article  in  the  Sept.  23  issue  of  Engineering 
News  entitled  "Drainage  Pumping  Plant  with  Variable- 
Speed  Drive"  is  of  especial  interest  to  engineers  engaged 
in  land-reclamation  work  in  the  Gulf-coast  country  on 
account  of  its  description  of  the  ingenious  method  of 
securing  a  variable  pump  speed  from  a  nonvariable  motor. 
The  constant-speed  conditions  imposed  by  alternating- 
current  motors  make  it  difficult  to  apply  them  to  drain- 
age pumping  on  account  of  the  various  heads  at  which 
the  pumps  must  be  operated.    Another  feature  of  the 
plant  that  would  be  considered  a  novelty  in  Louisiana 
practice  is  the  long  discharge  line  running  over  the  pro- 
tection levee  and  approximately  following  the  slope  lines 
of  it.    Such  construction  has  been  considered  prohibi- 
tive on  account  of  the  expense  for  long  pipes  and  the 
friction  losses  in  the  pipe,  but  it  is  probable  that  at  least 
in  some  of  the  projects  where  underlying  strata  of  sand 
are  encountered  at  depths  of  3  to  10  ft.,  it  would  have 
been  well-warranted  and  would  have  prevented  much  ot 
the  trouble  experienced  from  seepage  and  washouts. 

From  the  rather  meager  data  shown  on  the  cross-sec- 
tion of  this  plant,  it  would  appear  that  the  suction  pipes 
were  belled  at  their  extremities  to  about  twice  the  cross- 
section  area  of  the  main  portion  of  the  pipes,  and  the 
discharge  pipes  do  not  appear  to  have  been  constructed 
with  any  increase  in  section  at  their  outer  ends.  Prob- 
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ably  a  liberal  increase  in  the  section  of  both  pipes  would 
have  assisted  in  regaining  the  velocity  head  to  an  amount 
which  would  justify  the  slight  additional  expense.  I 
suggest  study  of  the  following  clause  which  I  am  using 
in  specifications  for  similar  work : 

"Suction  and  discharge  pipes  shall  be  increased  in 
section  so  that  the  mean  maximum  velocities  at  the 
extremities  farthest  from  the  pump  shall  not  exceed  4  ft. 
per  sec." 

It  has  been  found  by  observation  that  a  velocity  of 
4  ft.  per  sec.  will  retain  in  suspension  the  very  fine  mat- 
ter usually  coming  to  the  pumps  through  the  intake 
system  of  canals  and  will  not  scour  out  the  material  from 
which  the  discharge  canals  are  usually  excavated. 

The  article  is  in  error  in  stating  that  the  plant  de- 
scribed is  the  largest  drainage  pumping  plant  in  the 
country  to  be  operated  by  electricity.  The  plant  of  the 
New  Orleans  Lake  Shore  Land  Co.,  which  was  put  into 
operation  two  years  ago,  exceeds  it  in  both  power  and 
total  capacity.  This  plant  was  designed  by  Prof.  W.  B. 
Gregory,  of  Tulane  University,  acting  as  consulting  en- 
gineer, and  the  writer  as  engineer  for  the  land  company. 
The  capacity  of  each  of  the  duplicate  units  at  normal  head 
of  6  ft.  is  76,000  gal.  per  min.,  with  variation  in  static 
head  from  zero  to  10  ft.  Each  unit  consists  of  an  in- 
closed-impeller  pump  (Worthington),  driven  through 
herringbone  gears  (Falk)  with  10:  1  ratio  by  a  230-hp. 
motor  (General  Electric),  and  a  cycloidal  vacuum  pump 
( Wilbraham-Graham ) .  The  equipment  was  furnished 
and  installed  by  A.  M.  Lockett  &  Co.,  Ltd.,  of  New  Or- 
leans. No  provision  was  made  for  collecting  entrained 
water  in  the  suction  pipes  of  the  priming  units,  as  the 
pumps  will  pass  a  reasonable  amount  of  water  without 
injury  to  the  machinery.  Current  is  furnished  by  the 
New  Orleans  Railway  and  Light  Co.  at  2,200  volts.  It 
is  brought  to  the  transformer  house  at  the  pumping  sta- 
tion at  6,600  volts. 

So  far  as  my  knowledge  extends,  this  is  the  only  elec- 
trically driven  drainage  pumping  plant  in  use  in  this 
section  for  the  drainage  of  agricultural  lands.  But  this 
plant  is  insignificant  in  comparison  with  those  of  the 
City  of  New  Orleans,  which  has  approximately  24,000 
acres  under  pump,  practically  all  of  which  is  served  by 
electrically  driven  machinery.  The  present  available 
capacity  of  such  pumps  in  the  city  amounts  to  over  17,- 
000,000  gal.  per  min.  Contracts  have  been  let  and  the 
installation  commenced  for  eleven  "Wood"  screw  pumps, 
each  having  a  capacity  of  225,000  gal.  per  min.,  as  shown 
in  Engineering  News,  Jan.  15,  1914.  There  is  now  avail- 
able in  the  two  central  power  stations  of  the  Sewage  and 
Water  Board  11,000  hp.  for  operation  of  the  electrically 
driven  drainage  pumps  of  the  city. 

A.  M.  Shaw. 
Consulting  Engineer. 
Hibernia  Building,  New  Orleans,  La.,  Sept.  27,  1915. 

Slhrg&iims  Sua  Ma&aJ. 

Sir — I  have  read  with  much  interest  your  statement, 
on  page  572  of  the  issue  of  Sept  16,  in  regard  to  the  diffi- 
culties with  bronze  on  the  Catskill  Aqueduct.  I  also  read 
in  the  issue  of  Nov.  26,  1914,  the  original  statement  of 
the  difficulties.    The  general  subject  is  of  great  interest 


to  me,  but  I  am  particularly  interested  in  the  statement 
that  the  cracks  in  the  gate  valves  apparently  result  from 
"burning  in,"  or  welding. 

It  is  well-known  by  those  engaged  in  the  manufacture 
of  bronze  and  bronze  alloys  that  unless  the  conditions  of 
manufacture  are  properly  controlled  (and  the  most  in- 
significant of  these  have  at  times  an  exceedingly  import- 
ant influence)  the  resulting  alloys  will  not  be  satisfac- 
tory. It  is  necessary  at  times  to  resort  to  specific  heat- 
treatments  in  order  to  obtain  the  results  desired.  If  this 
fact  is  thoroughly  appreciated,  it  is  not  to  be  wondered 
at  that  the  change  in  structure  caused  by  local  heating, 
due  to  the  buming-in,  or  welding,  process,  may  entirely 
nullify  the  good  qualities  of  the  original  piece. 

It  should  also  not  be  forgotten  that  there  are  undoubt- 
edly strains  set  up  because  of  the  intense  local  heating 
and  consequent  intense  local  contraction  which  may  not 
at  the  time  of  the  repair  be  manifested.  In  cast-iron 
pieces  such  strains  will  generally  make  themselves  known 
on  the  cooling  off  of  the  piece,  by  reason  of  the  brittle- 
ness  and  low  tensile  strength  of  the  material.  In  the  case 
of  the  tougher  materials,  steel,  bronze,  etc.,  the  strains 
still  exist,  although  their  manifestation  in  the  form  of 
cracks  or  distortion  may  not  be  noticed  so  soon  or  so 
prominently. 

The  changes  in  structure  produced  by  the  burning- 
in,  or  welding,  processes  are  readily  discovered  by  the  mi- 
croscope. Under  certain  conditions  they  are  of  no  par- 
ticular importance,  but  in  the  case  under  consideration 
they  may  be  exceedingly  serious.  The  writer  does  not  pre- 
tend to  say  how  such  troubles  should  be  overcome,  because 
that  is  the  province  of  the  manufacturer  and  the  engineer 
in  charge  of  the  work,  but  he  does  want  to  call  attention  to 
the  frequent  abuse  of  the  oxyacetylene  and  electric-weld- 
ing processes.  This  abuse  generally  comes  through  ig- 
norance, but  the  extended  application  of  these  processes 
at  the  present  time  and  the  very  great  future  possibilities 
of  their  application  lead  him  to  utter  a  word  of  warning, 
which  is  that  such  methods  should  not  be  used  unless  it 
is  surely  known  that  good  results  will  be  obtained. 

It  will  also  be  found  necessary  to  control  in  some  way 
the  operators  who  are  doing  the  work,  to  be  sure  that  the 
work  they  do  is  properly  done.  I  appreciate  the  difficulty 
of  doing  this,  but  believe  that  it  can  be  accomplished  by 
careful  selection  of  the  men  and  by  proper  training. 
Welding  processes  have  arrived  at  the  stage  where  they 
are  frequently  considered  to  be  applicable  to  any  kind  of 
repairs.  This  stage  occurs  in  the  use  of  all  new  processes, 
and  until  the  limits  of  application  of  such  a  new  process 
are  determined  difficulties  vill  occur.  Therefore  the  great- 
est caution  should  be  used  in  permitting  such  work  to  be 
done,  and  before  welding  is  employed  assurance  should 
be  obtained  that  it  can  be  done  correctly  and  safely. 

I  cannot  too  strongly  protest  against  the  use  of  welding 
of  any  kind  in  connection  with  such  parts  as  locomotive 
and  car  tires,  where  the  entire  structure  of  the  metal  is 
changed  and  strains  set  up  which  at  some  time  will  result 
in  serious  injury  to  property,  and  possibly  loss  of  life. 
There  is  plenty  of  work  that  can  be  safely  and  economic- 
ally done  by  these  welding  processes  without  straining 
them  to  arrive  at  results  that,  to  say  the  least,  are  ques- 
tionable in  their  permanency  and  safety. 

S.  W.  Miller, 
Rochester  Welding  Works. 

406  Orchard  St.,  Rochester,  N.  Y.,  Sept.  20,  1915. 
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SYNOPSIS — Grading  work  and  concrete  mixing 
and  placing  on  new  motor  speedway  at  St.  Paul. 

The  essential  details  of  design  of  the  concrete-paved 
Twin  City  Motor  Speedway  at  Fort  Snelling,  between 
St  Paul  and  Minneapolis,  Minn.,  were  described  in  Engi- 
neering News,  July  29,  1915,  p.  233.  This  two-mile 
automobile  racetrack  was  recently  completed  and  tried 
out  with  a  400-mi.  automobile  race. 

The  trackway  is  60  ft.  wide  on  the  straightaway  oppo- 
site the  grandstand  and  on  the  curves ;  on  the  straight- 
away in  front  of  the  grandstand  it  is  80  ft.  wide.  Along 
the  inner  side  of  the  track  is  a  macadamized  apron  17  ft. 
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PIG     1.      CROSS-SECTION    OF  CONCRETE-PAVED 
RACETRACK;  TWIN  CITY  MOTOR  SPEEDWAY 

wide,  to  be  used  for  dead  cars,  changing  tires,  repairs, 
etc  The  curves  are  eased  by  800-ft.  spirals.  The  track 
is  oval,  3,865  ft.  on  the  major  and  2,500  ft.  on  the  minor 
axis.  The  radius  of  the  curves  is  approximately  1,250  ft. 
(See  Fig.  1,  p.  233,  Engineering  News,  July  29,  1915.) 
The  accompanying  Fig.  1  shows  a  cross-section  of  the 
track  on  the  curves. 

The  track  was  first  graded  to  the  proper  width  and 
form;  the  superelevation  of  the  spirals  and  curves  was 
made  by  earth  fills.    Fig.  2  shows  the  beginning  of  the 


grading  operations.  Excavations  were  made  in  the  high 
parts  of  the  field  by  steam  shovels,  and  the  earth  was, 
moved  to  the  fills  by  narrow-gage  railway  trains.  The 
earth  was  placed  in  layers  and  rolled  with  steam  rollers. 
The  specifications  called  for  sprinkling,  but  rain  fell 
practically  every  other  day  during  the  grading  work,  and 
while  it  was  a  serious  hindrance  to  the  contractor  it  was 
of  great  assistance  in  compacting  the  earthwork. 

The  6-in.  concrete  pavement  was  laid  by  the  use  of 
three  concrete  mixers,  two  of  16-cu.ft.  capacity  and  one 
of  14-cu.ft.  The  maximum  output  of  any  one  machine  in 
10  hr.  was  1,333  sq.yd.  of  pavement.  The  curbs,  or 
retaining  walls,  along  each  edge  of  the  trackway  were 
built  separately  from  the  pavement,  using  three  small 
mixers. 

These  retaining  walls  are  5  ft.  high  and  12  in.  wide, 
and  project  2%  ft.  above  the  pavement.  The  wall  around 
the  outside  track  is  reinforced  by  allowing  2%  ft.  of 
the  reinforcing  rods  to  project  out  from  the  paving  slab. 
These  rods  were  bent  up  into  the  wall  form  when  the 
walls  were  poured.  It  was  the  original  intention  to  build 
the  outer  wall  and  paving  at  the  same  time.  This  did 
not  work  out  well,  and  the  wall  was  put  in  afterward, 
with  its  foundations  under  the  paving,  as  shown  in  Fig.  1. 

Paving  work  began  July  9  with  one  machine,  and  on 
July  21  the  grading  had  sufficiently  progressed  so  that 
the  second  machine  was  put  on.  On  Aug.  6  the  third 
machine  was  put  to  work.  All  three  machines  were  kept 
at  work  until  the  date  of  completion,  Aug.  26. 

The  concrete  was  mixed  1 :  2i/2  :  4.  As  soon  as  a  section 
of  pavement  was  poured  and  surfaced  to  grade,  a  dry 
finish  of  1 :  1  sand  and  cement  was  floated  on  top.  The 
expansion  joints  were  made  by  using  "Elastite,"  l/2  m. 
in  thickness  for  the  transverse  diagonal  joints  (see  Engi- 
neering News,  July  29,  1915)  and  i/4  in.  in  thickness 
for  the  middle  longitudinal  joint  running  the  entire 
length  of  the  track. 

On  curves  the  outer  20  ft.  of  the  pavement  was  rein- 
forced with  triangular  "Trus  Con.  No.  20,"  and  all  pave- 


FIG. 


GRADING  TWIN  CITY  MOTOR  SPEEDWAY,  FORT  SNELLING,  MINN. 


October  21,  1915 


ENGINEEBING  NEWS 


807 


FIG. 


POURING  THE  CONCRETE  PAVEMENT,  TWIN  CITY  MOTOR  SPEEDWAY,  FORT  SNELLING,  MINN. 


ment  was  thus  reinforced  where  the  fill  was  over  4  ft. 
in  height.  The  first  30  ft.  of  all  pavement  on  each  side 
of  the  entrance  subways  was  also  reinforced  by  use  of 
%-in.  twisted  rods. 

Crushed  limestone  was  used,  furnished  by  the  St.  Paul 
Crushed  Stone  Co.  The  stone  was  hauled  5  mi.  in  5- 
cu.yd.  motor  trucks.  Six  loads  a  day  was  considered  a 
day's  work.  A  bonus  was  paid  to  the  hauling  contractor 
for  all  loads  over  six.  In  a  single  day  one  truck  made 
12  loads,  or  120  mi.  The  sand  for  all  concrete  work 
was  found  on  the  ground  and  was  of  very  good  quality. 
A  large  part  of  it  came  out  of  the  excavation  for  the 
entrance  tunnels  or  subway.  The  crushed  rock  delivered 
by  trucks  was  dumped  in  bins,  from  which  it  was  loaded 
into  114-cu.yd.  dump  cars  running  beneath.  An  18-in.- 
gage  track  circled  the  grounds  with  all  necessary 
switches,  side  tracks,  etc.,  and  was  used  for  the  delivery 
of  the  stone  and  cement  to  the  mixers. 

A  2-in.  pipe  line  was  laid  completely  around  the  inside 
of  the  track  to  furnish  water  to  the  mixers.  There 
were  two  feeder  mains  to  this  pipe,  making  the 
total  length  of  2-in.  pipe  three  miles.  One  of  the 
mains  was  supplied  with  water  from  a  small  lake 
by  a  3x6-in.  duplex  pump  driven  by  an  8-hp.-  gaso- 
line engine.  On  the  other  main  was  a  small  du- 
plex steam  pump,  which  drew  from  a  reservoir  in 
the  United  States  Military  Eeservation.  The  gas- 
engine  plant  did  most  of  the  pumping,  and  the 
steam  plant  was  used  to  keep  up  the  pressure 
to  normal.  There  were  many  connections  for  hose 
and  1-in.  pipe  all  around  the  circuit  main. 


6  /Irm  Chairs  to 
each  Box 


The  vitals  on  this  job  were  the  loading  station  and 
the  pumping  plant.  With  these  two  working  perfectly, 
everything  else  was  apparently  easy.  Different  methods 
were  tried  of  operating  the  paving  mixers.  An  attempt 
was  made  to  operate  one  machine  along  the  6-ft.  berm 
at  the  top  of  fills  and  pave  the  outer  slope  for  a  width 
of  30  ft.  The  most  successful  method,  and  that  ulti- 
mately followed,  was  to  run  the  machines  parallel  on  the 
trackway,  each  machine  paving  a  strip  30  ft.  wide. 

All  work  was  done  hurriedly  and  under  pressure.  The 
concrete  pavement  was  completed  only  ten  days  prior  to 
the  date  on  which  the  first  great  race  was  run  over  it. 
Some  slight  inequalities  in  the  pavement,  hardly  dis- 
cernible to  the  eye  but  found  by  racers  in  a  trial  race 
Sept.  2,  had  to  be  ground  down  and  smoothed  off. 

The  grandstands  are  of  wood  framing  with  concrete 
footings  (see  Fig.  4).  The  open  boxes  in  the  front  part 
of  the  stands  are  furnished  with  six  armchairs  each,  and 
in  the  grandstand  behind  the  seats  are  fitted  with  opera- 
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FIG.  4.     CROSS- SECTION  THROUGH  TIMBER  GRANDSTAND,  TWIN  CITY  MOTOR  SPEEDWAY 
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FIG.  6.     COMPLETED   PAVEMENT   BEFORE  EXPANSION  JOINTS  WERE  TRIMMED 


out  association's  meetings  occupied  three  forenoons.  The 
usual  exhibit  of  machinery  and  supplies  was  omitted  on 
account  of  the  exposition. 

President  C.  Loomis  Allen,  in  his  presidential  address, 
said  that  the  previous  troubles  of  the  street-railway  com- 
panies due  to  agitation  for  municipal  ownership  and  to 
oppressive  government  regulation  faded  into  insignificance 
compared  with  the  financial  difficulties  experienced  by 
street  railways  during  the  past  year.  The  association's 
Bureau  of  Fare  Research  obtained  figures  from  25%  of 
the  large  street-railway  companies  showing  a  drop  in  net 
earnings  in  the  year  ended  June  30,  1915,  of  $2,800,000 
compared  with  the  previous  year. 

A  feature  of  the  first  session  was  an  address  by  Jesse 
W.  Lilienthal,  president  of  the  United  Railroads  of  San 
Francisco,  reviewing  the  relations  of  the  company  with 
its  employees  and  with  the  public  during  the  two  years 
of  his  presidency.  The  company  has  to  compete  with 
San  Francisco's  successful  municipal  electric  railway, 
which  under  the  terms  of  the  city  charter  pays  its  em- 
ployees $3  per  day,  a  rate  which  the  United  company 
cannot  afford.  The  company  did,  however,  increase  the 
wages  to  its  men,  furnished  them  with  free  life  insurance 
without  cost  and  without  physical  examination  and  estab- 
lished a  loan  system  to  save  them  from  loan  sharks. 

Notwithstanding  many  discouragements  and  difficul- 
ties, Mr.  Lilienthal  still  adhered  to  the  five  foundation 
principles  which  he  had  laid  down  at  the  start  as  essen- 
tial to  success,  as  follows : 

(1)  Accept  loyally  the  fact  that  a  utility  is  a  public 
servant  and  that  to  give  good  service  is  its  first  ,  duty. 
(2)  Seek  publicity,  even  in  case  of  misfortune  or  loss.  (3) 
Treat  employees  fairly,  and  as  far  as  resources  will  per- 
mit, generously.  (4)  Keep  out  of  politics,  wholly  and 
entirely.  (5)  Appeal  to  the  public  for  justice.  Circu- 
larize. Buy  space  in  the  newspapers.  Let  everything  be 
done  openly  and  in  the  name  of  the  company.  The  dis- 
cussion upon  Mr.  Lilienthal's  address  was  emphatic  in 
its  approval. 

At  the  second  session  former  Senator  Jonathan  Bourne, 
of  Oregon,  gave  an  address  on  "Evils  of  Government  Own- 
ership." His  argument  was  chiefly  based  on  the  injur- 
ious effect  of  government  ownership  on  the  government. 

The  report  of  the  Committee  on  Insurance  showed  that 
160  street-railway  companies  paid  last  year  $964,000  in 
insurance  premiums  and  incurred  $202,000  in  fire  losses, 


chair  backs  and  arms.  The  grandstand  roof  is  covered 
with  "Galvanite"  roofing  made  by  the  Ford  Manufactur- 
ing Co.,  of  St.  Paul.  In  front  of  the  grandstand  is  a 
10-ft.  wire  fence  on  2-in.  wrought-iron  pipe  posts.  The 
wire  is  4x6-in.  mesh.  About  3,800,000  ft.  b.m.  of  lum- 
ber was  used  in  the  grandstand  and  bleachers,  and  300,- 
000  ft.  b.m.  of  lumber  in  fencing  the  grounds. 

According  to  the  local  newspaper  comment,  the  track 
as  found  by  the  racers  on  Sept.  4  was  not  so  smooth  as 


FIG.  5.     CONCRETING  PAVEMENT   ON  THE 
EARTH-FILL  CURVES 


was  to  be  expected.  The  best  speed  made  was  104  mi. 
per  hr.  Six  of  the  14  contestants  did  not  finish  because 
of  engine  trouble,  broken  valves,  broken  springs,  etc.  Tire 
changes  were  numerous ;  the  14  cars  used  up  78  tires. 
The  hot,  bright  sun  on  the  concrete  was  also  annoying 
to  the  drivers. 

The  34th  annual  convention  of  the  American  Electric 
Railway  Association  and  its  affiliated  organizations  was 
held  at  San  Francisco  Oct.  4  to  8.  As  was  to  be  ex- 
pected in  a  meeting  held  so  far  away  from  the  center  of 
electric-traction  development,  the  attendance  was  com- 
paratively small,  the  total  registration  of  members  and 
guests  being  about  650.  The  affiliated  associations  of 
accountants,  engineers,  claim  agents  and  transportation 
and  traffic  officials  held  sessions  each  afternoon.   The  par- 
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for  which  they  received  $168,000  insurance,  or  17.35% 
of  what  they  had  paid  out  in  premiums. 

The  Committee  on  Motor- Vehicle  Operations  reported 
a  great  falling  off  in  the  jitney  competition.  In  60  cities 
decreases  of  from  19  to  100%  in  jitney  traffic  were  re- 
ported. Where  reasonable  public  regulation  of  jitney 
traffic  is  established  experience  proves  that  the  jitney 
disappears.  The  committee  recommended  that  the  asso- 
ciation should  undertake  a  thorough  study  of  the  motor 
bus  of  large  passenger  capacity. 

At  the  final  session  most  of  the  time  was  devoted  to  a 
paper  by  B.  J.  Arnold,  of  Chicago,  on  "Foundation  Prin- 
ciples of  Utility  Valuation,  with  Special  Application  to 
Resettlement  Plans."  The,  paper  is  40  pages  in  length 
and  was  hailed  as  an  important  contribution  to  this  sub- 
ject. In  general  Mr.  Arnold  urged  that  street-railway 
companies  should  seek  to  amortize  their  intangible  prop- 
erty as  rapidly  as  possible  by  devoting  surplus  earnings 
to  extensions  and  improvements,  so  that  when  the  proper- 
ties are  eventually  taken  over  by  the  public  their  capi- 
talization will  represent  no  more  than  the  physical  value 
of  the  property. 

Mr.  Arnold's  paper  was  also  notable  for  its  frank 
recognition  that  a  radical  readjustment  of  the  relations 
between  franchise  companies  and  the  public  is  inevi- 
table and  that  a  fair  compromise  is  all  the  companies 
can  hope  for. 

The  nominating  committee  reported  the  following  of- 
ficers for  the  ensuing  year  and  they  were  duly  elected: 
President,  Charles  L.  Henry,  Indianapolis;  vice-presi- 
dents, L.  S.  Storrs,  New  Haven  ;  Timothy  S.  Williams, 
Brooklyn,  and  J.  H.  Pardee,  Pottsville,  Penn. 

At  the  sessions  held  by  the  Engineering  Association 
the  time  was  chiefly  devoted  to  routine  work  in  connec- 
tion with  various  details  of  operation  and  equipment 
which  the  association  aims  to  standardize.  Among  the 
subjects  taken  up  were  lighting  protection,  power  distribu- 
tion, block  signals,  buildings  and  structures,  life  of  rail- 
way physical  property,  power  generation  and  electrolysis. 

The  new  officers  of  the  Engineering  Association  are: 
President,  John  Lindall  (Boston  Elevated  Ry.)  ;  Vice- 
Presidents,  F.  R.  Phillips  (Pittsburgh  Rys.),  G.  W 
Palmer,  Jr.  (Bay  State  St.  Ry.),  and  W.  G.  Gove  (Brook- 
lyn, N.  Y.,  Rapid  Transit  System). 


The  insufficiency  and  practical  futility  of  a  minimum 
crushing  strength  per  square  inch  as  a  specification  for 
granite  paving  blocks  have  been  recognized  in  the  stand- 
ard specifications  adopted  by  the  American  Society  of 
Municipal  Improvements  at  the  recent  Dayton  convention. 
The  impracticability  of  the  crushing  test  and  the  fact 
that  some  of  the  smoothest  and  best  granite-block  pave- 
ments have  been  constructed  of  soft  granites  having  a 
comparatively  low  compressive  strength  were  discussed  in 
the  editorial  on  "Granite-Block  Pavements"  in  Engineer- 
ing News  of  Feb.  25,  1915.  Much  the  same  conclusions 
have  been  reached  by  the  granite-block  manufacturers 
alter  a  thorough  study  and  investigation  of  the  subject  by 
G  D.  Pollock,  Consulting  Engineer,  New  York  City. 

The  results  of  this  investigation  were  placed  before  tlie 
society's  subcommittee  on  granite  blocks,  and  in  the  new 


specifications  adopted  by  the  subcommittee  (and  subse- 
quently by  the  convention)  the  clause  specifying  a  mini- 
mum crushing  strength  was  omitted  and  specifications  for 
testing  the  stone  for  toughness  and  abrasion  were  adopted. 
The  testing  methods  to  be  employed  are  those  described 
in  Bulletin  44  of  the  United  States  Department  of  Agri- 
culture on  testing  road  materials.  For  heavy-traffic  streets 
the  coefficient  of  toughness  is  to  be  not  less  than  \)  and 
the  French  coefficient  of  wear  or  abrasion  not  less  than  11. 
For  medium-traffic  streets  the  same  coefficients  are  7  and 
8  respectively. 

Defects  Caused  by  Gravel  in  Joints 

In  the  discussion  before  the  subcommittee  on  granite- 
block  pavements  and  in  a  paper  before  the  society  Mr. 
Pollock  demonstrated  that  the  small  defects  which  have 
occurred  in  some  granite  block  pavements,  caused  by  break- 
ing or  cracking  of  individual  blocks,  could  in  every  case 
be  traced  to  defective  methods  of  filling  the  joints.  These 
broken  blocks  were  found  to  occur  whether  of  so-called 
soft,  medium  or  hard  granite,  and  they  occurred  at  points 
where  the  grouting  appeared  to  be  in  perfect  condition  for 
a  considerable  distance  in  all  directions  about  the  broken 
blocks.  \ 

These  failures  are  explained  by  Mr.  Pollock  as  follows: 

The  fracture  of  the  blocks  seemed  to  indicate  that  the 
cause  was  due  to  pressure  from  expansion.  Where  the  grout 
was  poor  and  broken  out  there  were  no  broken  blocks.  Upon 
removing  blocks  at  these  pot-holes  by  beginning  several 
blocks  away  from  the  broken  ones,  the  grout  was  found  to  be 
good  and  had  penetrated  well  down  in  the  joints;  but  when 
the  joint  immediately  adjacent  to  the  broken  block  was 
reached,  the  grout  proved  to  be  good  for  only  about  1  in. 
down  from  the  top  of  the  block  and  below  this  was  either 
poor  or  the  joint  was  filled  simply  with  pea  stone.  In  every 
case  the  break  followed  very  closely  the  bottom  line  of  the 
good  portion  of  the  grout.  In  other  words,  the  top  of  the 
block  had  crushed  and  the  bottom  portion,  where  the  grout 
was  poor  or  missing  entirely,  remained  intact. 

The  blocks  which  had  cracks  across  them  like  laminations 
proved  to  be  whole  and  spund  except  for  the  top  portion  above 
the  bottom  line  of  the  good  grout.  This  all  thoroughly 
backed  up  our  theory  that  the  cause  of  the  fracture  was  the 
pressure  concentrated  upon  the  small  area  of  the  good  grout. 
In  fact,  one  sample  was  removed  from  about  the  center  of 
an  actual  bulge  in  the  pavement,  which  had  lifted  from  the 
sand  cushion  sufficiently  to  be  noticeable  and  to  give  forth 
a  hollow  sound  when  struck  with  a  sledge.  The  fracture  of 
the  block  was  very  recent  and  probably  occurred  during  the 
extremely  hot  spell  in  September. 

Careful  examination  in  many  localities  shows  that  these 
small  defects  in  grouted  granite-block  pavements  are  not 
due  to  hard  or  soft  stone  but  are  the  result  of  poor  workman- 
ship. 

The  grout  should  be  either  uniformly  poor  or  it  should  be 
uniformly  good,  preferably  or  course  the  latter.  An  even 
mixture  should  be  used  and  the  grout  should  penetrate  the 
joints  uniformly  to  a  depth  nowhere  less  than  3  in.  With 
such  a  depth  of  good  grout  no  blocks  were  found  to  have 
failed  by  crushing,  not  even  where  quite  soft  granite  was 
used. 

Wherever  possible  the  grout  should  be  mixed  by  machines 
and  care  should  be  taken  to  secure  a  uniform  product,  like 
thm  cream.  The  grout  should  be  delivered  into  the  joints 
directly  from  the  machine  by  a  spout  or  hose,  so  that  the  sand 
will  not  separate  out,  as  it  is  very  likely  to  do  with  trans- 
portation in  wheelbarrows  and  the  like. 

The  suggestions  offered  in  the  foregoing  were  consid- 
ered by  the  subcommittee  on  granite-block  pavements,  and 
in  the  revised  specifications  gravel  is  not  recommended 
for  filling  the  lower  half  of  the  joints.  The  joints  are  to 
be  filled  from  the  bottom  up  with  1 :  1  portland-cement 
grout.  A  mortar  bed  in  place  of  a  sand  cushion  for 
bedding  the  blocks  was  considered,  but  the  mortar  bed 
was  not  approved  by  the  society  as  a  standard  method 
of  construction. 
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The  most  discussed  and  perhaps  the  most  important  sub- 
ject before  the  convention  of  the  American  Society  of 
'.Municipal  Improvements  at  Dayton,  Ohio,  last  week,  was 
the  determination  of  the  society's  attitude  on  the  bitulithic 
pavement  specification.  Up  to  this  time  the  society  had 
not  adopted  standard  specifications  for  bituminous  pave- 
ments, but  has  published  tentative  specifications  adopted 
bv  the  subcommittee  on  bituminous  pavements  of  a  year 
a'oo  These  specifications  defined  two  types  of  pavement. 
One  was  practically  the  well-known  Topeka  specification 
for  asphaltic  concrete,  while  the  other  was  for  a  pave- 
ment which,  it  is  claimed  by  the  Warren  Brothers  Co., 
of  Boston,  infringes  the  patented  specification  for  bitu- 
lithic pavement. 

After  much  discussion  the  matter  was  placed  squarely 
before  the  convention  whether  or  not  the  society  would 
adopt  the  bitulithic  specification  as  one  of  its  standards, 
with  the  assurance  that  if  it  did  so  the  Warren  Brothers 
Co  would  give  a  written  statement  to  the  effect  that  the 
society's  alternative  specification  (practically  the  Topeka) 
was  not  an  infringement.  The  bitulithic  specification  was 
adopted  by  a  vote  of  32  to  19.  . 

This  and  other  phases  of  pavements  occupied  a  large 
part  of  the  time  of  the  convention.  Nearly  every  type  of 
,-avement  construction  was  discussed.  The  1914  standard 
specifications  were  in  several  cases  extensively  revised. 
The  exhibit  consisted  almost  wholly  of  paving  appliances 
and  materials.  Among  other  topics  considered  on  the  con- 
vention floor  were  water-supply,  sewage  treatment  and 
garbage  and  refuse  disposal. 

The  convention,  which  was  held  on  Oct.  12  to  15,  was 
the  largest  ever  held  by  the  society.  The  total  registration 
was  469  and  the  active  members  and  delegates  present 
numbered  215,  or  over  40%  of  this  class  of  membership. 
The  discussions  were  in  some  cases  animated  and  two 
sessions  were  protracted  until  midnight.  In  fact,  one  day 
he  convention  was  in  almost  continuous  session  from  9:15 
a.m.  to  11:  15  p.m. 

Granite-Block  and  Brick  Pavements 
Joint  fillers  for  granite-block  pavements  were  dis- 
cussed by  C.  D.  Pollock,  consulting  engineer,  New  York 
City  Extracts  from  this  paper,  together  with  the  prin- 
cipal changes  made  in  the  standard  specifications,  are 
printed  elsewhere  in  this  issue.  The  new  specifications 
also  provide  for  blocks  4  in.  deep,  where  these  are  consid- 
ered advisable  by  the  engineer. 

A  study  and  review  of  brick  paving  methods  was  given 
in  a  paper  by  Will  P.  Blair,  secretary  of  the  National 
Pavino-  Brick  Manufacturers'  Association,  Cleveland, 
Ohio  °  The  general  trend  of  this  paper  was  to  show  that 
poor  workmanship  and  disregard  of  specifications,  rather 
than  faulty  specifications,  were  responsible  for  unsatisfac- 
tory results  While  Mr.  Blair  commended  the  monolithic 
method  of  construction  (bricks  laid  on  the  green  concrete 
foundation  or  on  a  mortar  bed) ,  he  was  by  no  means  ready 
to  abandon  the  present  method  of  using  a  sand  bed  or 

cushion.  .  .  . 

The  monolithic  method  of  construction  for  brick  pave- 
ments was  strongly  advocated  in  a  paper  by  William  G. 


Perkins,  Chief  Engineer  of  the  Inspection  Department 
of  the  Dunn  Wire-Cut-Lug  Brick  Co.,  Conneaut,  Ohio.  By 
eliminating  the  sand  bed,  it  seemed  to  be  generally  con- 
ceded, many  of  the  hazards  involved  in  the  use  of  a  sand 
cushion  can  be  avoided,  for  it  is  undoubtedly  proved  that 
the  drying  out  or  packing  of  the  sand  after  the  pavement 
has  been  laid  often  leaves  a  small  air  space  under  a  grouted 
pavement. 

No  recognition  of  the  monolithic  method  of  construc- 
tion has  been  made  in  the  society's  standard  specifications 
for  brick  pavements.  The  subcommittee  on  brick  pave- 
ments came  to  much  the  same  conclusions  as  those  ex- 
pressed in  the  editorial  in  Engineering  News,  Aug.  5, 
1915— namely,  that  radical  changes  in  specifications  al- 
ready giving  satisfactory  results  were  not  justified  in 
the  light  of  present  knowledge  of  the  success  of  the  pro- 
posed method.  No  important  changes  were  made  in  the 
1914  specifications. 

A  paper  bv  A.  D.  Duck,  City  Engineer  of  Greenville, 
Tex.,  described  the  vertical  fiber  brick  pavements  of  that 
city  in  considerable  detail.  His  conclusions  were  decidedly 
favorable  to  this  type  of  brick  pavement,  and  the  subcom- 
mittee on  brick  pavements  was  requested  to  study  and  re- 
port upon  it  at  the  next  annual  meeting. 

Wood-Block  Pavements  Considered  at  Length 

Wood-block  pavements  received  a  good  share  of  the  de- 
liberations of  the  convention,  and  some  radical  changes 
were  made  in  the  1914  specifications.  A  strong  plea 
was  made  by  P.  C.  Reilly,  Republic  Creosotmg  Co.  In- 
dianapolis, Ind.,  in  favor  of  a  pure  distillate  oil  contain- 
ing a  larger  percentage  of  commercial  creosote  and  less 
tar  than  the  preservative  described  in  the  1914  specifi- 
cations of  the  society.  Mr.  Reilly  claimed  that  the  pre- 
viously specified  oil  was  only  25%  creosote  and  75%  tar, 
that  the  tar  was  an  adulterant  and  was  useless,  that  water- 
proofing the  block  was  not  necessary  if  the  cell  walls  ot 
the  wood  were  thoroughly  coated  with  creosote. 

These  views  were  opposed  by  Hermann  von  Schrenk 
consulting  engineer,  St.  Louis,  Mo.,  whose  study  of  old 
wood-block  pavements  in  various  cities  has  led  him  to 
the  conclusion  that  the  character  of  the  oil  used  is  of  far 
less  importance  than  the  manner  of  treatment  and  the 
method  of  construction  of  the  pavement.  He  said  that 
neither  of  the  tvpes  of  oil  under  consideration  had  a 
superior  penetrating  ability  and  that  he  had  never  known 
a  paving  block  to  fail  because  of  the  quality  of  he  pre- 
servative. Bleeding,  he  said,  was  experienced  with  both 
and  cost  only  should  be  the  criterion  in  the  selection  of 
the  preservative.  Failures  which  have  occurred  Dr.  von 
Schrenk  laid  largely  to  insufficient  penetration  of  the  sap- 
wood  of  the  blocks.  A  paper  by  J.  W.  Howard,  Consulting 
Engineer,  New  York  City,  also  presented  arguments 
against  the  adoption  of  a  patented  oil.  He  said  water- 
proofness  of  the  blocks  was  necessary,  and  he  spoke  a 
favor  of  the  use  of  water-gas  tar.  A  paper  by  Ellis i  B, 
Dutton,  Assistant  City  Engineer,  Minneapolis,  Mum., 
summarized  experience  with  wood-block  pavements  m 
that  city,  where  there  has  been  a  constant  increase  m  the 
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specific  gravity  of  the  oil  used  from  year  to  year  (from 
1.071  in  1902  to  1.116  at  38°  C.  in  1914). 

Some  radical  departures  from  the  1914  specifications 
were  made  in  the  revised  specifications  for  wood-block 
pavements.    These  will  be  published  by  the  society,  al- 
though not  yet  adopted.   The  subcommittee  on  wood-block 
pavement  recognized  pure  distillate  oil  as  a  satisfactory 
preservative,  but  did  not  recommend  its  adoption  at  this 
time.    Changes  are  made  in  the  specification  as  to  the 
sizes  of  blocks— 8  in.  is  to  be  the  average  length,  4  in. 
the  depth  for  heavy  traffic,  3l/2  in.  for  medium  traffic  and 
3  in.  for  light  traffic;  but  no  blocks  3  in.  in  depth  are 
to  be  longer  than  8  in.   The  clauses  defining  the  preserva- 
tive oil  are  so  drawn  as  to  admit  a  pure  distillate  oil 
(specific  gravity  1.06  to  1.12  at  38°  C.)  and  are  other- 
wise broadened.    Only  coal-gas  or  coke-oven  tar  may  be 
used.    Special  precaution  is  to  be  taken  to  have  the  sap- 
wood  thoroughly  penetrated.    Steaming  is  to  be  carried 
on  for  2  hr.  and  the  vacuum  maintained  for  10  min. 
Clauses  have  been  added  to  the  specifications  requiring 
the  blocks  to  be  so  piled  on  the  work  as  to  prevent 
their  drying  out.    The  blocks  are  to  be  wet  before  laying 
and  are  to  be  laid  with  close  joints  instead  of  with  loose 
joints,  as  previously  specified.     The  joint  filler  may 
be  either  sand  or  coal  tar. 

Sheet  Asphalt  and  Asphaltic  Concrete 

The  repair  of  asphalt  pavements  in  small  cities  by  re- 
heating and  utilizing  storage  mixtures  made  when  the 
pavement  was  laid,  similar  to  the  methods  used  at  Char- 
lotte, N.  C.  (Engineering  Neivs,  Feb.  11,  1915),  was  de- 
scribed in  a  paper  by  W.  H.  Taylor,  Jr.,  City  Engineer 
of  Norfolk,  Va.  The  paper  also  described  in  detail  an 
experimental  home-made  asphalt  plant  which  is  being  suc- 
cessfully used  for  working  over  material  removed°from 
old  asphalt  pavements.  This  material,  reheated  and  with 
the  addition  of  some  new  asphalt,  is  used  for  making 
repairs  to  other  pavements.  The  total  cost  is  40.2c.  per 
sq.yd.  for  taking  up,  reheating  and  relaying  the  old 
mixture. 

Types  of  bituminous-pavement  construction  and  their 
limitations  were  discussed  by  Francis  P.  Smith,  New 
York  City.  His  conclusions  seemed  to  be  that  the  pene- 
tration method  of  construction  was  doomed  to  be  aban- 
doned, that  where  heavy  traffic  was  to  be  carried  a  hot- 
mixed  pavement  was  to  be  preferred  to  a  cold-mixed  one 
that  sheet  asphalt  is  the  preferable  type  of  bituminous 
pavement  for  city  streets  and  that  pavements  constructed 
according  to  the  Topeka  specification  are  unsatisfactory. 

The  majority  report  of  the  subcommittee  on  bituminous 
paving  recommended  a  continuation  of  the  1914  speci- 
fications, with  a  footnote  to  the  effect  that  the  use  of  one 
of  the  two  specifications  given  might  involve  the  city 
m  patent  litigation.  A  minority  report  of  the  subcom- 
mittee recommended  the  adoption  of  the  Warren  Broth- 
ers Co.  bitulithic  specification  and  a  modified  form  of 
the  Topeka  specification.  The  minority  report  was 
adopted,  as  previously  noted.  Independent  of  either  of 
these  is  a  third  specification  drawn  by  the  subcommittee 
on  broken-stone  and  gravel  roads  (Prof.  A.  H  Blanch- 
ard,  New  York  City,  chairman)  for  an  asphaltic  concrete 
pavement  utilizing  one  product  of  a  crushing  plant— a 
specification  similar  to  that  under  which  the  Catskill 
water-supply  roads,  described  in  Engineering  News  of 


Nov.  5,  1914,  and  the  Phode  Island  state  roads  have  been 
constructed.    This  report  was  also  adopted  by  the  society. 

Concrete  Pavements  on  Street-Car  Area 

The  subcommittee  on  concrete  pavements  adopted  speci- 
fications for  one-course  and  two-course  pavements,  which 
are  based  largely  on  the  specifications  of  the  American 
Concrete  Institute,  with  some  quite  important  changes, 
however,  in  regard  to  the  coarse  aggregate  and  the  pro- 
portions of  the  mixture.  These  specifications  were  tenta- 
tively adopted  by  the  society. 

The  maintenance  of  the  pavement  in  the  street-railwav 
area  was  the  subject  of  a  paper  by  N.  S.  Sprague,  Pitts- 
burgh, Penn.  Mr.  Sprague  believes  that  cities  should 
take  over  the  maintenance  of  the  pavement  in  the  railway 
area  and  be  reimbursed  in  some  way  by  the  railway  com- 
panies. 

Garbage  Disposal  and  Street  Cleaning 

In  the  papers  and  discussions  on  garbage  disposal  the 
fact  was  established  that  the  majority  of  cities  show  little 
interest  in  this  branch  of  municipal  work.  A  large  num- 
ber of  reduction  plants  are  privately  owned  and  no  data  on 
their  operation  are  available.  In  a  p'aper  by  B.  F.  Miller 
City  Engineer  of  Meadville,  Penn.,  "Data  on  Garbage 
deduction  and  Disposal,"  it  was  stated  that  collection  is 
the  largest  item  in  the  cost  of  garbage  disposal.  The  most 
recent  developments,  according  to  Mr.  Miller,  are  in  high- 
temperature  incinerators,  which  are  proving  satisfactory 
in  several  places. 

Plans  for  a  $55,000  municipal  reduction  plant,  at 
Dayton,  now  under  construction,  were  described  by  J.  E. 
Barlow,  Director  of  Public  Service.  Since  June,  1914,  the 
garbage  of  the  city  has  been  buried  under  gravel.  'Ar- 
rangements have  been  made  for  the  sale  of  grease,  and 
it  is  believed  that  the  new  plant  can  be  made  to  pay  all 
operating  expenses. 

Water-Supply  and  Sewerage 


A  detailed  description  of  the  new  water-supply  for 
Victoria,  B.  C,  was  given  in  a  paper  by  C.  H.  Eust,  City 
Engineer.  One  of  the  most  interesting  features  is  a  42-in 
concrete  pipe  line  144,000  ft.  long.  The  reconstruction 
of  the  water-works  of  Hamilton,  Ont.,  was  described  by 
A.  F.  Macallum,  City  Engineer  of  Hamilton. 

The  most  interesting  subject  under  the  head  of  sewage 
disposal  was  a  description  by  T.  Chalkley  Hatton,  Chief 
Engineer,  Milwaukee  Sewerage  Commission,  of  the  new 
experimental  plant  at  Milwaukee,  Wis.,  for  treating  sew- 
age by  the  activated-sludge  method  {Engineering  News, 
July  15,  1915).  Mr.  Hatton  believes  that  the  activated- 
sludge  process  is  "the  best  and  cheapest  process  for  treat- 
ing sewage,  where  a  high  standard  of  effluent  is  required, 
and  as  it  becomes  better  developed  it  will  supplant  sedi- 
mentation and  sprinkling  filters." 

In  discussing  this  paper  Rudolph  Hering,  while  com- 
mending the  breadth  and  scope  of  the  Milwaukee  experi- 
ments, expressed  doubt  as  to  the  success  of  the  method 
in  winter  weather. 

^  The  paper  of  George  H.  Norton,  Buffalo,  N.  Y.,  on 
"Stream  Pollution  from  Surface  Drainage  as  a  Limiting 
Factor  in  Sewage  Purification,"  dealt  with  the  futility 
of  trying  to  obtain  pure  lake  water  by  purifying  the 
sewage  of  cities  beyond  the  point  where  an  equal  amount 
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of  pollution  was  derived  from  ordinary  surface  waters 
entering  the  lake.  In  the  report  of  the  committee  on 
sewerage  and  sanitation  the  same  necessity  for  sound  judg- 
ment on  the  part  of  the  engineer  was  emphasized.  The 
report  gave  an  analysis  from  a  mathematical  and  pecun- 
iary standpoint  of  various  public-health  measures— com- 
paring the  cost  of  saving  human  life  by  sanitation  and  by 
hospital  treatment— to  demonstrate  that  these  problems 
were  capable  of  engineering  analysis  and  that  such  analy- 
sis could  be  used  to  prevent  needless  and  extravagant 
expenditures  for  sentimental  reasons. 

Municipal  Government  and  Finance 
Henry  M.  Waite,  City  Manager  of  Dayton,  gave  a  brief 
address  on  the  Dayton  plan  of  city  government. 

Other  papers  which  had  to  do  with  problems  of  munici- 
pal government  were :  "The  Law  and  the  Public  Welfare," 
by  William  S.  Crandall,  Dayton;  "The  City  at  Work, 
by  Louis  L.  Tribus,  Consulting  Engineer.  New  York  City, 
and  "Obligations  of  the  State  to  the  Municipality  m 
Matters  of  Public  Works,"  by  Alexander  Potter,  Consult- 
ing Engineer,  New  York  City,  in  which  the  author  took 
the  stand  that  various  state  commissions  were  exerting 
power  to  the  detriment  of  municipal  public  works. 

Committee  Reports— Officers— Next  Convention 
On  the  recommendation  of  the  committee  on  com- 
mittees the  list  of  standing  committees  of  the  society  was 
extended  so  that  there  are  now  twelve :  (1)  Paving,  (2) 
sidewalks  and  street  design,  (3)  city  planning,  (4)  parks 
and  parkwavs,  (5)  street  lighting,  (6)  traffic  and  trans- 


portation (to  include  street-railway  problems),  (7)  water- 
works, (8)  sewerage  and  sanitation,  (9)  street  cleaning,. 
(10)  city  government,  (11)  standard  specifications  and 
(12)  exhibition  committee  of  three  associate  members. 

The  report  of  the  committee  on  street  paving  favored 
the  discouragement  of  road  improvement  by  large  ex- 
penditures on  a  few  miles  of  road,  to  the  exclusion  of 
many  miles  on  which  some  improvement  could  be  made 
for  the  same  expenditure.  The  report  stated  that  more  co- 
operation between  the  state,  county  and  town  or  city  in 
roadbuilding  was  desirable.  The  committee  on  sewer  con- 
struction and  maintenance  attempted  to  define  the  terms, 
used  in  sewer  work,  but  none  of  these  were  unusual  ex- 
cept the  objection  to  the  term  "sanitary  sewer,"  in  place 
of  which  "house  sewer"  is  recommended.  The  report  of 
the  committee  on  traffic  on  streets  aroused  considerable 
discussion— mainly  with  the  end  in  view  of  determining 
if  traffic  censuses  were  put  to  practical  use  and  if  traffic 
censuses  by  different  authorities  were  comparable.  The 
committee' on  standard  specifications  has  decided  that 
hereafter  the  society's  specifications  can  lie  used  only  by 
cities  represented  in  the  membership  or  themselves  be- 
longing to  the  society. 

The  following  officers  were  elected:  President,  A.  F. 
Macallum,  City  Engineer,  Hamilton,  Ont.;  first  vice- 
president,  N.  S.  Sprague,  Pittsburgh,  Penn. ;  second  vice- 
president,  John  B.  HittelL  Chicago,  111. ;  third  vice-presi- 
dent, E.  R.  Conant,  Savannah,  Ga.;  secretary,  C.  C. 
Brown,  Indianapolis,  Ind. ;  treasurer,  William  B.  Howe, 
Concord,  N.  H.  The  place  chosen  for  the  next  conven- 
tion was  Newark,  N.  J. 
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The  latest,  and  a  most  notable,  example  of  centralizing 
the  engineering  work  of  a  city  and  creating  a  position 
which  will  attract  and  hold  an  engineer  of  experience 
and  capacity  is  afforded  by  the  City  of  Baltimore,  which 
has  just  honored  Calvin  W.  Hendrick,  Chief  Engineer 
of  the  Baltimore  Sewerage  Commission,  by  making  him 
Chief  Engineer  of  that  city.  How  this  came  about  and 
just  what  it  means,  both  in  itself  and  in  relation  to  the 
Sewerage  Commission,  can  best  be  told  in  Mr.  Hendrick  s 
own  words,  in  a  letter  to  Engineering  News: 

At  the  last  session  of  the  Legislature  a  new  adjustment  of 
the  engineering  forces  of  the  city  was  arranged  for.  creating 
the  position  of  Chief  Engineer  and  placing  the  various  depart- 
ments of  the  city  under  him.  as  follows:  Highways  Depart- 
ment Commission  on  City  Plan,  Topographical  Survey  Com- 
mission. Sewers.  Paving.  Annex  Improvement  El ectr ica  Com- 
mission, Water  Board.  Harbor  Board,  Inspector  of  Buildings 
and  City  Surveyor. 

Until  Jan.  1  I  will  occupy  both  the  positions  o.  Chief  En- 
o-im-er  of  the  city  and  Chief  Engineer  of  the  Sewerage  Com- 
mission. By  that  time  I  will  have  the  sewerage  work  com- 
pleted with  the  exception  of  winding  up  several  contracts, 
which  will  require  a  couple,  of  months.  About  Apr.  1  the 
Sewerage  Commission  will  go  out  of  existence  and  its  duties 
will  then  come  under  the  Chief  Engineer  and  be  carried  out 
under  the  Bureau  of  Sewers. 

The  Chief  Engineer  is  given  very  broad  powers  under  the 
new  arrangement.  The  City  Engineer's  office  has  been  abol- 
ished entirely. 


The  Second  Annual  Exhibition  of  Street-Cleaning  Ap- 
pliances, held  under  the  auspices  of  the  Department  of 
Street  Cleaning,  City  of  New  York,  was  held  at  the 
First  Regiment  Field  Artillery  Armory  in  New  lork  City 
during  the  week  of  Oct.  11  to  16.  The  Department  had  on 
display  some  of  its  more  novel  and  interesting  pieces  of  ap- 
paratus.   Various  manufacturers  had  exhibits  also. 

Among  the  more  notable  pieces  of  equipment  shown 
were  motor-truck  sprinklers,  sand  spreaders,  ash  wagons 
with  power  lifts,  dustless  refuse  cars,  odorless  garbage 
trucks,  pavement  flushers  and  cleaners,  snow-plow  at- 
tachments for  motor  trucks,  etc.  There  was  a  good  rep- 
resentation of  the  more  familiar  street-cleaning  equip- 
ment and  of  domestic  novelties  such  as  odorless  garbage 
cans,  etc. 

One  of  the  machines  which  attracted  great  attention 
was  a  tractor-trailer  outfit  of  the  Department  of  Street 
Cleaning  having  eight  removable  square  bell-top  cans 
and  holding  10y2  cu.yd.  of  ashes  and  garbage  or  13  cu.yd. 
of  rubbish/  In  service  the  cans  are  lifted  out  by  a  crane 
and  dumped  on  scows.  Perhaps  the  most  novel  machine 
displayed  was  a  motorcycle  street  sweeper  (made  by  Hvass 
&  Co.,  New  York  City). 
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THE  591-FT.  STEEL,  ARCH  OP  THE  DETROIT-SUPERIOR  BRIDGE  IN  CLEVELAND  CLOSED  OCT.  8 


Third  largest  among  steel  arches  of  the  United  States, 
the  591-ft.  span  of  the  Detroit-Superior  viaduct  in  Cleve- 
land, crossing  the  Cuyahoga  River,  was  successfully  closed 
on  Oct.  8.  The  two  halves  of  the  span  were  erected  by 
the  cantilever  method,  with  anchorage  on  either  side  to  the 
concrete  pier  of  the  viaduct,  one  span  back  of  the  main 
arch  abutment. 

In  general  method  of  erection  the  construction  of 
this  arch  was  the  same  as  that  of  the  Hell  Gate  arch, 
the  closure  of  which  on  Oct.  1  was  noted  in  Engineering 
News,  Oct.  7,  1915.  But  the  adjustment  of  the  Detroit- 
Superior  arch  was  provided  for  by  screw  toggles  in  the 
backstays,  while  at  Hell  Gate  hydraulic  jacks  under  the 
backstay  saddles  were  employed.  One  of  the  toggles  shows 
clearly  in  the  first  view  on  this  page. 


The  first  steel  set  in  the  east  half  of  the  Detroit-Su- 
perior arch  was  placed  July  29,  as  described  in  Engineer- 
ing News,  Aug.  5,  1915,  p.  28:3.  Erection  of  the  east 
arm  was  carried  on  rather  slowly  during  the  first  month, 
however,  pending  the  start  of  work  on  the  west  arm. 
which  was  delayed  by  the  fact  that  the  west  pier  was  not 
completed.  On  Aug.  27  the  first  steel  of  the  west  arm  was 
set.  Only  37  working  days  later  the  center  pin  was 
placed. 

The  two  toggles  of  each  arm — one  in  the  plane  of  either 
truss — were  cross-coupled  by  a  transverse  shaft  and  op- 
erated by  means  of  this  shaft,  driven  by  a  rope  wheel  at 
the  center  of  the  shaft.  This  made  both  toggles  act  to- 
gether. During  the  lowering,  telephone  communication 
was  maintained  between  the  working  places  on  both  sides 
of  the  river  and  the  crown  point,  and  as  a  result  the  en- 


814 


ENGINEERING  NEWS 


Vol.  74,  No.  lr 


tire  operation  was  uniform  and  under  control  at  all  times. 
The  time  consumed  in  Lowering  to  full  contact  and  en- 
tirely relieving  the  backstays  was  1  hr.  30  min. 

The  span  is  designed  as  a  three-hinged  arch,  with  span 
591  ft.  and  rise  144  ft.  c.  to  c.  of  pins.  The  bridge  will 
have  two  decks— the  lower  for  six  street-car  tracks  and 
the  upper  for  street  traffic.  The  arch  members  are  of 
nickel  steel,  while  the  floor  and  bracing  are  of  carbon 
steel.  The  completed  structure  will  contain  about  4,250 
tons  of  metal. 

The  work  was  fabricated  by  the  King  Bridge  Co.,  Cleve- 
land, Ohio,  of  which  Harry  Fuller  is  Chief  Engineer. 
This  company  contracted  for  both  manufacture  and  erec- 
tion of  the  steel  span  and  designed  and  manufactured 
the  erection  material.  The  erection  was  performed  by  the 
Kerro  Construction  Co.,  of  Chicago,  subcontractor  under 
the  King  Bridge  Co.  The  bridge  is  being  built  lor  Cuya- 
hoga County,  of  which  W.  A.  Stinchcomb  is  County  En- 
gineer and  A.  W.  Zesiger  Bridge  Engineer. 

Vsdtui©  ©f  Demies3  W<aft®ir°W@irEs 

A  valuation  of  $13,415,899  has  been  placed  on  the 
"used  and  useful"  property  of  the  Denver  Union  Water 
Co.  by  W.  J.  Chinn,  special  master  of  the  United  States 
Circuit  Court  in  the  water-rate  reduction  case  started 
in  .May,  1914.  The  20%  reduction  in  rates  proposed  by 
the  city  ordinance  at  issue,  .Mr.  Chinn  states,  would  yield 
only  3.64%  on  the  valuation  named,  based  on  last  year's 
operations.  The  water  rights  are  valued  at  about  $3,000,- 
000  and  the  going-concern  value  is  placed  at  $800,000— 
two  items  over  which  there  was  the  greatest  controversy. 
Another  interesting  point  in  the  report  is  the  exclusion 
from  the  valuation  of  the  cost  of  pavement  over  mains, 
where  such  pavement  was  laid  after  the  mains  were  in 
place.  Corporation  costs  were  also  excluded  from  the 
valuation.  In  general  the  estimates  were  based  upon  the 
present  fair  market  value  of  adjacent  lands  and  water 
rights  and  on  reproduction  cost  less  depreciation  for 
structures. 
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In  addition  to  the  reports  noted  in  these  pages  Oct. 
;  and  Oct.  14,  a  report  on  the  subway  timbering  acci- 
dents in  New  York  City  Sept.  22  and  Sept.  25  has  been 
made  to  the  Mayor  by  L.  M.  Wallstein,  Commissioner 
of  Accounts.  This  report  places  strong  blame  on  the  loose 
construction  of  the  timbering : 

As  to  the  physical  causes  of  the  accidents,  my  conclusions 
as  to  both  are,  that  the  progressive  collapse  of  roadway  was 
due  to  inadequate  supporting  structure  beneath  the  surface^ 
At  Seventh  Ave.  the  collapse  was  initiated  by  the  impact  of 
rocks  hurled  by  a  blast  against  part  of  the  temporary  sup- 
porting structure,  and  at  Broadway  by  the  impact  of  rocks 
which  fell  from  the  side  of  the  excavation  against  part  ot 
the  temporary  supporting  structure. 

The  method  of  timbering  in  use  by  the  United  States 
Realty  and  Improvement  Co.,  described  in  Engineering 
News  Sept.  30,  is  discussed  as  follows: 

It  will  be  noted  with  reference  to  this  timbering  that  there 
was  no  cross-bracing  in  any  direction.  Other  than  the  tie 
between  the  transverse  I-beams,  there  were  no  ties  in  any 
direction.  There  was  no  fastening  between  the  steel  I-beams 
and  either  the  main  posts  below  or  the  posts  above  them 
Nor  was  there  any  fastening  between  the  posts  below  and 
those  above  the  I-beams.     Further,  there  was  no  adequate 


bracing  between  the  transverse  I-beams  themselves  to  pre- 
vent overturning,  and  there  were  no  longitudinal  timbers  be- 
tween the  outside  main  posts. 

In  a  word,  this  timbering  consisted  of  a  combination  of 
wood  and  steel  loosely  connected.  Above  the  steel  the  tim- 
bering was  arranged  to  suit  the  street  and  subsurface  struct- 
ures Below  the  steel  the  posts  were  spaced  to  give  a  max- 
imum facility  to  excavating  operations.  Neither  above  the 
steel  nor  below  it  were  there  any  adequate  precautions 
against  transverse  or  longitudinal  displacement  of  the  tim- 
bering As  a  result,  the  knocking  out  of  any  post  below  the 
steel  or  of  any  steel  beam  was  sufficient  to  collapse  the  whole 
structure. 

The  method  of  timbering  used  in  this  section  of  subway 
construction  (7th  Ave.  between  24th  and  25th  St.)  was  differ- 
ent from  that  employed  on  any  other  part  of  the  dual  system, 
except  the  Broadway  section.  It  was  entirely  unsuited  for 
the  purpose  for  which  it  was  designed. 

With  the  timbering  thus  inviting  failure,  there  followed  on 
the  morning  of  Sept.  22  the  blast  which  precipitated  the  col- 
lapse    During  the  day  preceding  the  accident  holes  had  been 
drilled  in  preparation  for  the  blasting  to  be  done  on  the  fol- 
lowing morning.    Among  these  were  four  holes  on  the  east 
side  of  the  heading.    The  hole  farthest  east  ran  into  a  long 
and  generally  horizontal  seam   in  the  rock.     The  next  hole 
ran  into  a  vertical  seam.     The  four  holes,  which  were  fired 
simultaneously,  were  loaded  with  a  charge  which  normally 
would  not  have  been  excessive.     The  effect,  however,  of  the 
rock  seams  was  to  render  excessive  the  charges  which  were 
loaded  in  the  holes  that  ran  into  the  seams.    The  result,  ac- 
cordingly, was  that  the  greater  part  of  the  force  of  the  dy- 
namite was  expended  not  in  fracturing  the  rock  but  m  break- 
ing it  into  large  fragments  and  hurling  them  into  the  cut  and 
against   adjacent   parts   of   the   timbering.     A  large  depres- 
sion in  the  web  of  the  nearest  transverse  steel  beam  clearly 
showed  the  effect  of  the  impact  of  the  rock  against  the  beam. 
Here  then  was  just  the  kind  of  attack  upon  the  temporary 
supporting  structure  which  it  was  unable  to  withstand,  so 
that  it  collapsed  from  the  north  heading  southward  to  the 
concrete  walls  and  steel  structure,  which  were  part  of  the 
permanent  work. 

|    EHGHMEE11MG  SCHOOLS  j 

Ohio  State  University 
A  four-year  course  in  landscape  architecture  is  being 
offered  for  the  first  time  at  this  institution.  The  work 
is  under  the  Department  of  Horticulture,  with  P.  H.  El- 
wood  in  active  charge.  Some  of  the  courses  will  be  given 
by  A.  E.  Taylor,  landscape  architect,  of  Cleveland. 
'  Beginning  in  1917,  students  entering  this  university 
will  be  required  to  spend  two  years  in  the  Arts  College 
before  being  admitted  to  the  schools  of  engineering,  agri- 
culture, etc.  Presumably  this  change  will  be  accompanied 
by  a  reduction  of  the  professional  courses  to  three  or  two 
years. 

Yale  University 
An  organization  of  Yale  graduates  engaged  in  engi- 
neering, manufacturing  and  transportation,  known  as 
the  Yale  Engineering  Association,  has  recently  been 
completed.  Its  objects  are  to  help  the  university's 
educational  work  (by  recommendations  about  courses,  by 
conferences  with  faculties,  alumni  visits,  engineering  lec- 
tures to  undergraduates,  etc.),  to  establish  helpful  rela- 
tions between  Yale  men  (by  joint  meetings,  visits  to  work 
under  Yale  graduates,  obtaining  positions  for  young  grad- 
uates, finding  summer  work  for  undergraduates),  to  carry 
on  publicity  work,  to  cooperate  with  other  college  associa- 
tions and  national  engineering  societies,  and  to  study 
engineering  education. 

The  officers  are :  President,  E.  M.  Herr,  Westinghouse 
Electric  and  Manufacturing  Co.,  Pittsburgh ;  Vice-Pres- 
ident, H.  N.  Co  veil,  Lidgerwood  Manufacturing  Co., 
Brooklyn,  N.  Y. ;  Secretary-Treasurer,  P.  T.  Dana,  Con- 
sulting Engineer,  New  York  City. 
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St.  Louis  Municipal  Bridge  Labor  Disputes — In  compliance 
with  an  agreement  between  the  city  and  the  union-labor 
interests  in  St.  Louis  an  arbitration  commission  has  been 
appointed  to  adjust  the  differences  between  the  union  and  the 
city.  On  this  commission  a  Mr.  Haenni  is  appointed  by  the 
unions,  C.  E.  Smith,  former  Chief  Engineer  of  the  Missouri 
Pacific  Ry.,  by  the  Board  of  Public  Service  and  these  two 
selected  R.  S.  Colnon,  of  the  contracting  firm  of  Fruin  & 
Colnon  and  an  associate  member  of  the  American  Society  of 
Civil  Engineers,  as  the  third  party.  The  first  matter  referred 
to  this  commission  was  the  demand  of  the  unions  that  the 
city  superintendents  be  discharged,  which  was  refused  on  the 
ground  that  they  had  been  appointed  by  competent  engi- 
neers and  were  familiar  with  the  particular  class  of  work. 
In  this  connection  the  board  also  announced  that  it  would  not 
consider  the  question  of  discharges  for  incompetency,  as  it 
felt  that  the  particular  foremen  were  better  qualified  than 
the  board  to  pass  on  that  point.  As  to  jurisdictional  troubles 
between  the  various  unions,  the  board  has  announced  that 
it  will  consider  these  matters  on  their  merits  under  the  con- 
ditions existing  on  this  particular  work  and  expect  to  rule 
as  to  what  is  reasonable  rather  than  to  insist  on  the  city  fol- 
lowing any  general  rules  of  the  union,  which  may  not  be 
applicable  to  the  work.  The  city  ordered  a  full  force  of 
union  men  to  report  for  work  on  Oct.  IS. 

The  Panama  Canal  Situation  has  not  changed  since  last 
week.  Under  date  of  Oct.  12  the  Governor  of  the  Canal  reports 
as  follows: 

The  mass  of  material  involved  in  the  break  of  Oct  14, 
1914,  which  had  been  sliding  gradually  into  the  prism,  moved 
precipitately.  This  combined  with  a  similar  movement  from 
the  break  which  occurred  just  opposite  on  the  west  bank  in 
August  causes  the  present  conditions.  The  length  of  channel 
involved  1,300  ft.,  of  which  200  ft.  at  present  has  a  width  of 
only  25  ft.  and  a  depth  of  3  to  15  ft.  For  the  week  ended 
Oct.  9,  209,000  cu.yd.  of  material  was  dredged;  but  as  the 
movement  continued  the  result  has  been  to  maintain  onlv 
what  the  slides  left  in  the  first  instance.  The  canal  is  there- 
fore physically  closed  temporarily.  On  the  east  side  the 
bank  is  upward  of  300  ft.  above  canal  level  and  on  the  west 
side  varies  from  300  to  400  ft.  above.  Material  in  settling  and 
moving  creates  earth  waves  with  deep  depressions  behind 
these  being  some  500  to  600  ft.  from  the  canal  prism  with 
elevations  of  60  to  80  ft.  above  water  surface.  These  waves 
undoubtedly  counterbalance  the  weight  of  the  broken  mass 
on  either  side  and  when  removed  may  cause  another  similar 
movement;  hence  the  impossibilitv  of  making  anv  prediction 
as  to  the  date  of  opening  until  after  the  waves' which  now 
block  the  channel  have  been  removed  and  action  of  remaining 
material  determined.  Heavy  rains  materially  affect  the  move- 
ment. Y\'hether  light-draft  ships  can  pass  in  advance  of  30-ft 
draft  ships  must  depend  on  conditions  when  a  reasonablv 
secure  channel  is  attained. 

The  general  slide  conditions  do  not  seem  to  be  radically 
changed  from  what  they  were  in  1914,  as  described  by  W.  G. 
Comber  in  "Engineering  News"  of  Apr.  22,  1915. 
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Mr.  Jay  A.  Rossitter  has  been  appointed  Engineer  of  Track 
Elevation  for  the  City  of  Chicago. 

Messrs.  John  Laylin,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Norfolk, 
and  Ted  Brindle,  of  Columbus,  Division  Engineers  of  the  Ohio 
State  Highway  Department,  have  resigned  from  that  depart- 
ment. 

Mr.  J.  D.  Bowles,  recently  Engineer  of  the  Missouri  Pub- 
lic Service  Commission,  has  been  appointed  Electrical  En- 
gineer of  the  Springfield  (Mo.)  Gas  and  Electric  Co.  Mr. 
Bowles  succeeds  O.  S.  Clements,  who  recently  resigned. 

Mr.  Orville  Wright,  who  recently  sold  his  aeroplane  patent 
rights  to  the  newly  organized  Wright  Aeroplane  Co.,  will 
continue  with  the  company  in  the  capacity  of  advisory  engi- 
neer.   Mr.  T.  Frank  Manville  is  president  of  the  company. 

Gen.  H.  M.  Chittenden,  U.  S.  A.,  retired,  M.  Am.  Soc.  C.  E., 
has  resigned  as  a  member  of  the  Seattle  Port  Commission! 
He  is  now  located  at  Dayton,  Ohio,  where  he  is  engaged  as 
consulting  engineer  on  the  flood-prevention  work  in  the 
Miami  River  district. 

Mr.  A.  H.  Spahr,  Instructor  in  Engineering  Extension  at 
the  School  of  Engineering,  Pennsylvania  State  College  has 
been  appointed  Professor  of  Physics  at  the  Kansas  State  Nor- 
mal School,  Pittsburg,  Kan.  Mr.  C.  F.  Kopp,  of  Amite,  La., 
will  succeed  Mr.  Spahr. 


Mr.  Alan  A.  Wood,  Jun.  Am.  Soc.  M.  E.,  who  has  been 
connected  with  the  venturi-meter  department  of  the  Builders 
Iron  Foundry  at  Providence,  R.  I.,  is  now  located  with  the 
company's  Pacific  Coast  agent,  Norman  B.  Livermore  &  Co., 
at  San  Francisco  and  Los  Angeles,  in  an  engineering  and 
sales  capacity. 

Mr.  Harvey  W.  Hincks,  Assistant  Engineer  of  the  United 
States  Indian  Irrigation  Service,  has  been  made  Engineer 
in  the  Service.  He  is  in  charge  of  the  Klamath  Indian  Res- 
ervation irrigation  work,  with  headquarters  at  Chiloquin, 
Ore.  Mr.  Hincks  recently  supervised  the  construction  of  the 
Modoc  Point  Irrigation  Project  and  the  Sprague  River  Dam. 

Mr.  Myron  L.  Fuller,  who  has  been  in  China  for  nearly 
two  years,  engaged  in  exploration  work,  has  returned  to 
this  country  and  will  again  take  up  his  consulting  practice 
as  a  specialist  on  ground-water  supplies  and  dam  founda- 
tions. Correspondence  will  reach  Mr.  Fuller  in  care  of  the 
Bureau  of  Associated  Geological  Engineers,  131  State  St., 
Boston,  Mass. 

Mr.  Alvin  Bugbee,  M.  Am.  Soc.  C.  E.,  Superintendent  of 
Water-Works  of  Trenton,  N.  J.,  who  has  been  Acting  Chief 
Engineer  of  the  water-works  since  the  death  of  George  W. 
Lenox,  about  six  months  ago,  has  assumed  the  duties  of  chief 
engineer  in  addition  to  his  superintendency.  The  assignment 
of  the  duties  to  Mr.  Bugbee  was  made  recently  by  the  City 
Commission  of  Trenton  and  the  position  of  Chief  Engineer 
abolished.  Mr.  Bugbee  will  receive  a  slight  increase  in 
salary. 

Prof.  James  Ambrose  Moyer,  M.  Am.  Soc.  M.  E.,  head  of  the 
Department  of  Mechanical  Engineering  of  Pennsylvania  State 
College,  has  been  appointed  Director  of  the  University  Ex- 
tension of  the  State  of  Massachusetts,  which  is  a  new  depart- 
ment. Professor  Moyer  has  been  connected  with  the  General 
Electric  Co.  as  mechanical  engineer  and  chief  computer  and 
the  Westinghouse,  Church,  Kerr  Co.  as  general  engineer,  and 
recently  has  been  director  of  engineering  extension  work  and 
acting  director  of  the  Engineering  Experiment  Station  of 
Pennsylvania  State  College. 
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Thomas  P.  Fowler,  formerly  President  of  the  New  York, 
Ontario  &  Western  Ry.,  died  on  Oct.  13  at  his  home  in  War- 
wick, N.  Y.    He  was  born  in  Newburgh,  N.  Y.,  in  1851. 

Edward  D.  White,  for  27  yr.  connected  with  the  Brooklyn 
(N.  Y.)  City  R.R.  Co.  and  for  19  yr.  Vice-President,  died  on 
Oct.  14  at  his  home  in  Brooklyn,  in  his  94th  year.  Mr.  White 
retired  from  the  board  of  directors  of  the  company  only  this 
year. 

William  B.  King,  M.  Am.  Soc.  C.  E.,  General  Manager  of  the 
Fort  Worth  (Tex.)  Stock  Yards  Co.  and  the  Fort  Worth  Belt 
Ry.,  died  on  Oct.  11  at  his  home  in  that  city  at  65  years  of 
age.  He  was  born  in  Virginia  and  went  to  Texas  when  a 
young  man,  settling  in  Weatherford.  Afterward  he  became 
City  Engineer  of  Fort  Worth  and  of  Weatherford.  At  various 
times  Mr.  King  was  resident  engineer  at  Fort  Worth  for  sev- 
eral of  the  Texas  railways  and  was  in  charge  of  the  construc- 
tion of  the  Texas  and  Pacific  Ry.  between  Fort  Worth  and 
El  Paso.  Later  he  established  the  Fort  Worth  Stock  Yards  Co. 
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COMING  MEETINGS 

A??9CIi^T1IPN  „OP    RAILWAY    ELECTRICAL  ENGINEERS. 
Oct.   18-24.     Annual  meeting  in   Chicago.     Secretarv    T  4 
Andrencetti,  C.  &  N.  W.  Ry.,  Chicagoflll.  '  ' 

The  Engineers'  Club  of  Trenton — Following  the  lead  of 
many  other  engineering  organizations,  the  Engineers  Club 
of  Trenton  has  established  an  employment  bureau  to  be  man- 
aged by  the  secretary,  Joseph  E.  English. 

American  Association  of  Engineers — All  engineering  socie- 
ties have  been  invited  to  send  official  representatives  to  the 
convention  of  the  American  Association  of  Engineers,  to  be 
held  in  Chicago,  Dec.  10  and  11.  The  Association  announces 
that  55  new  members  were  gained  during  the  latter  half  of 
September.  The  chairman  of  the  National  Membership  Com- 
mittee is  A.  H.  Krom.  Assistant  Engineer,  State  Public  Utili- 
ties Commission  of  Illinois. 
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V  Large  Mining  Convention  will  be  held  in  Washington, 
D  C  on  Dec  16  to  act  on  recommendations  regarding  a 
general  revision  of  the  Federal  mining  laws.  Van  H.  Man- 
nine  Director  of  the  Bureau  of  Mines,  announces  that  all  the 
known  mining  societies  in  the  United  States  have  been  invited 
to  send  delegates.  It  is  hoped  that  the  mining  industry  will 
be  so  well  represented  that  the  action  of  the  convention  will 
be  regarded  as  expressing  the  wishes  of  the  industry. 

Vmerican  Institute  of  Electrical  Engineers— The  314th 
meeting  of  the  Institute  and  the  100th  meeting  of  the  St.  Louis 
section  were  held  simultaneously  at  the  Planters  Hotel, 
St  Louis,  Oct.  19  and  20.  Out-of-town  members  of  the 
A'l  E  E  were  guests  of  the  St.  Louis  Section  at  a  luncheon 
held  on  Oct.  19  and  were  entertained  at  dinner  on  Oct.  20  by 
the  St.  Louis  Engineers'  Club.  This  was  followed  by  a  theater 
narty  The  meeting  was  the  first  national  meeting  of  the 
Institute  held  in  St.  Louis  since  the  World's  Fair,  11  yr.  ago. 

Boston  Society  of  Civil  Engineers— That  the  social  element 
is  not  neglected *by  the  Boston  Society  of  Civil  Engineers  is 
evident  from  the  society's  latest  announcement,  just  received. 
Relative  to  an  excursion  to  Salem  on  Oct.  20.  the  notice  reads: 
"Everybody  guaranteed  to  reach  third  base,  but  the  committee 
cannot  assist  in  getting  home."  What  is  termed  a  smoto- 
sing  dinner"  was  held  that  same  evening  at  the  Boston  City 
Club  and  was  presided  over  by  Charles  H.  Eglee.  Another 
noteworthy  announcement  is  that  the  Committee  on  Social 
Activities  hopes  to  organize  a  strictly  amateur  (there  should 
be  no  difficulty  on  this  score)  orchestra  among  the  members, 
to  furnish  entertainment  at  the  winter  dinners.  The  com- 
mittee requests  any  member  who  can  play  a  musical  instru- 
ment (from  ocarina  to  harp)  to  communicate  at  once  with 
Chairman  Edmund  M.  Blake. 
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lera  trucks,  air  brakes,  etc.  This  is  shown  in  the  accom- 
panying view.  The  particular  car  pictured  was  made  for 
the  Brittania  Mining  Co.  of  British  Columbia,  which  desired 
ore  carriers  from  which  no  leakage  was  possible.    The  frame 
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Oakland   Revolving-Bucket  Scraper 

A  novel  improved  scraper  has  been  developed  from  the 
fresno  tvpe  by  Child  and  Keir,  of  Oakland,  Calif.,  and  is  be- 
ing marketed  by  the  Graves-Spears  Road  Machinery  Co.,  of 
Oakland  The  machine  is  shown  in  the  accompanying  view. 
It  is  claimed  that  a  6-ft.  scraper  of  this  type  will  move  more 
dirt  than  two  5-ft.  fresnos.  Four  sizes  are  made— with  5-, 
6-,  7-  and  8-ft.  buckets. 

A  long  steel  bucket  or  bowl  is  pivoted  in  a  stiff  steel  frame 
which  is  carried  on  shoes  forward  and  wheels  at  the  rear. 


ROUND-BOTTOM  TILTING- BODY  ORE  CAR 

consists  of  a  box-girder  center  sill  with  projecting  buffer 
frames  and  body  bolsters.  The  dumping  body  has  a  rocker  at 
each  end  resting  on  a  track  supported  by  the  buffer  frame. 
The  car  tilts  about  a  point  just  above  the  center  of  gravity 
when  loaded.  Small  force  is  required  to  dump,  and  this  is 
furnished  bv  a  crane  which  hooks  under  U-castings  on  the 
side.  To  prevent  tilting  in  transit,  chains  run  from  the  body 
corners  to  the  buffer-frame  ends. 

*    *  * 

Smith  Low-Level  Hand-Charging  Mixer 

A  new  design  of  low-level  hand-charging  concrete  mixer 
is  being  put  on  the  market  by  the  T.  L.  Smith  Co.,  Milwau- 
kee Wis  Eight  years  ago  the  company  had  such  a  ma- 
chine but  it  was  sidetracked  by  the  demand  for  power- 
charging  types.  The  recent  increased  demand  for  low- 
charging  mixers  has  brought  about  the  redesigning  of  the 
old  machine.  In  general,  a  low  platform  takes  the  place  of  a 
gated  batch  hopper  or  a  gear-driven  charger.  The  platform 
is  only  18  in.  high,  so  that  a  barrow  may  be  easily  run  up 
for  emptying  directly  into  the  drum.  The  feed  end  is  left 
almost  entirely  open  and  a  narrow  hopper  is  added  to  re- 
ceive the  upended  wheelbarrow.  To  eliminate  splashing  the 
drum  width  has  been  increased  and  a  short  wing  has  been 
added  on  the  feed  side  of  the  blades.  The  scoop  blades  in  the 
center  of  the  drum  are  raised  above  the  interior  surface  so 
there  are  no  corners  for  lodging  material.  The  machines  are 
made  in  3-,  4-,  6-  and  9-cu.ft.  sizes.  All  sizes  are  portable, 
™eing  mounted  on  steel  frames  and  trucks.  The  platform  is 
hinged  and  folds  up  against  the  receiving  hopper. 


Sewage-Spraying  Nozzle 

A  patented  design  of  sewage-sprayin- 
the  accompanying  view,  is 


OAKLAND  REVOLVING-BUCKET  SCRAPER 


The  driver  rides,  loading  and  dumping  with  a  foot  lever. 
He  does  not  have  to  pull  the  bucket  back  into  place,  as  it 
revolves  and  locks  when  it  comes  into  loading  position,  b  or 
grading  it  can  be  held  at  any  angle  desired.  This  scraper 
sells  at  from  $75  to  $200. 

*     *  * 

Round-Bottom  Tilting-Body  Dump  Car 

Tilting-body  round-bottom  dump  cars  have  been  frequently 
used  around  industrial  plants  and  by  a  few  contractors,  but  such 
equipment  has  been  made  in  comparatively  small  sizes  andfor 
narrow-gage  tracks  (see  "Engineering  News,"  Apr.  8,  1915,  p. 
704)  A  similar  car  has  now  been  developed  by  the  Oren- 
stein -Arthur  Koppel  Co.,  of  Koppel,  Penn.,  in  large  sizes  for 
standard-gage  lines  and  equipped  with  M.  C.  B.  standard  coup- 


to 

is 


SNOW    &  PETRELLI 
NOZZLE 


six  shades  of 
linseed  oil,  or 


nozzle,   shown  in 
being  marketed  by  the  Snow  & 
Petrelli  Manufacturing  Co.,  152 
Brewery  St.,  New  Haven,  Conn. 
This   is   of   the  circular-orifice 
type   which,   it  is  reported,  in 
service    has    demonstrated  its 
ability    to    give    an  undivided 
spray  and  to  minimize  clogging. 
Inside  the  screw-cap  is  a  2-in. 
spherical  chamber  with  a  %-in. 
%-in.    orifice,    above  which 
a    trumpet-shaped  deflector 
supported     on     a  knife-edge 
bridge. 

*    *  * 
Permanent-Green  Paint 

A  new  paint  is  being  manu- 
factured by  the  F.  W.  Devoe 
&  C.  T.  Raynolds  Co.  under  the 
name  of  "Mitis  Green,"  which 
is  claimed  to  produce  a  surface 
which  will  neither  fade  nor 
lose  color,  as  is  common  with 
the  green  paints  previously 
available.  The  paint  is  made  in 
reen  and  can  be  had  in  paste  form,  ground  in 
n  liquid  form  ready  for  use. 
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The  utilization  of  waterfront  and  the  architectural 
treatment  of  buildings  fronting  upon  the  Chicago  River 
have  been  discussed  at  various  times  in  connection  with 
city-planning  movements  at  Chicago.  An  example  of 
what  may  be  accomplished  in  this  direction  is  indicated 
by  the  new  warehouse  for  the  wholesale  grocery  firm  of 
Reid,  Murdoch  &  Co.,  at  Clark  St.  and  the  river,  as 
shown  by  the  accompanying  view.  This  building  was  de- 
signed by  George  C.  Nimmons,  architect,  of  Chicago. 

The  river  front  of  the  building  has  a  special  feature,  a 
balcony  or  walk  forming  the  approach  to  the  office  en- 


that  level.  The  rear  of  the  building  nas  team  space  and 
a  railway  side  track  and  is  at  the  level  of  the  end  of  La 
Salle  St.,  which  is  at  this  low  elevation  on  account  of 
there  being  no  bridge.  Freight  elevators  descend  below 
this  level  to  the  tunnels  of  the  narrow-gage  electric  freight- 
r  a  away  system. 

The  balcony  is  a  6-ft.  cantilever  extension  of  the  main 
floor  of  the  building  and  consists  of  a  9-in.  reinforced- 
concrete  slab.  It  is  designed  for  a  live  load  of  150  lb. 
per  sq.ft.  An  attractive  appearance  is  afforded  by  the 
concrete  lamp  posts  on  concrete  pedestals,  between  which 


CHICAGO  RIVER  WAREHOUSE  WITH  OFFICE  ENTRANCE  ON  THE  RIVER  SIDE 


trance.  This  balcony  is  a  little  above  the  level  of  the  Clark 
St.  sidewalk,  at  the  north  end  of  the  bridge.  At  each 
end  are  steps  leading  down  (from  Clark  St.  at  the  east 
and  from  the  balcony  at  the  west  end)  to  a  concrete 
dock  wall  for  the  use  of  steamers  and  barges.  At  the 
wharf  level  are  doors  opening  into  the  main  basement 
and  sub-basement,  which  are  respectively  above  and  below 


is  placed  a  light  and  ornamental  handrailing  with  wire- 
panels.  At  each  end  of  the  balcony  is  a  cantilever  girder, 
the  one  at  the  east  or  Clark  St.  end  supporting  the  ap- 
proach platform  and  stairways.   The  wharf  is  10  ft.  wide. 

The  building  has  a  river  frontage  of  322  ft.  and  is  about 
180  ft.  deep,  except  that  on  Clark  St.  its  frontage  is  only 
42l/2  ft.    The  contractor  was  E.  C.  Scheidenhelm. 
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SYNOPSIS — Cut-and-fill  work  amounting  to 
2,800,000  yd.,  begun  in  May,  to  be  finished  by 
December.  Shovel  work  in  the  cuts.  Handling 
spoil  to  filling  trestles.  Slides — one  fill  still  slip- 
ping: bad  slides  in  a  deep  cut. 

Fifteen  steam  shovels  are  working  day  and  night  on  a 
low-grade  single-track  line  of  the  Norfolk  &  Western 
Eailway  Co.  in  Virginia,  between  Burkeville  and  Pamp- 
lin,  a  distance  of  37  mi.  The  new  line  will  carry  the 
eastbound  freight,  which  is  the  heaviest  traffic  of  the  rail- 
Way.  Westbound  traffic  will  continue  to  be  sent  over 
the  existing  single  track.  The  location  of  the  two  lines 
with  respect  to  each  other  is  shown  in  Fig.  2.  The  loca- 
tion of  the  new  line  was  started  in  January,  1915,  and 
the  first  steam  shovels  were  put  to  work  on  May  1.  The 
grading  should  be  completed  in  November,  and  it  is 
expected  that  the  track  will  be  connected  up  complete 
before  January,  1916. 

The  new  line  runs  southeast  from  Burkeville  until 
several  miles  beyond  Meherrin,  when  the  general  direction 
becomes  northeast.  This  is  exactly  the  reverse  from  con- 
ditions on  the  old  line,  which  runs  northeast  from  Burke- 
ville, then  southwest  toward  Pamplin.  The  first  15  mi. 
or  so  of  the  new  line  is  paralleled  by  the  Southern  Ry. 
and  the  next  13  mi.  by  the  Virginian  Ry.  The  improve- 
ment in  grade  over  the  old  line  is  shown  in  the  profile, 
Fig.  1,  the  maximum  grade  in  either  direction  on  the 
new  work  being  0.5%. 

General  Character  of  the  Soil 
Red  clay  is  the  predominating  soil.    It  is  everywhere 
the  topsoil  and  extends  usually  below  a  depth  of  20  ft. 
Sometimes  it  is  underlain  with  a  stratum  of  quicksand 
or  a  material  closely  resembling  quicksand.    At  other 


times  the  substratum  is  soft,  wet,  slippery  clay  of  greenish 
color,  containing  mica,  which  moves  very  easily. 

There  was  very  little  excavation  in  rock,  although  there 
were  a  few  cuts  in  which  rock  was  encountered.  In  such 
cases  it  was  drilled  with  well  drills  and  blasted  in  quan- 


FIG.  2.     MAP  SHOWING  EXISTING  AND  NEW  LINES  OF 
THE  NORFOLK  &  WESTERN  R.R. 

tity.  At  one  point  where  the  Virginian  Ry.  in  a  cut  par- 
allels the  new  line,  the  Virginian  cut  was  entirely  through 
rock  that  cropped  out  to  the  surface.  Estimates  of  the 
cost  of  doing  the  Norfolk  &  Western  cutting  at  this  point 
were  therefore  based  on  the  expectation  of  encountering 
rock.  At  the  beginning  of  September  the  cut  was  25  ft. 
deep  and  no  rock  had  been  struck. 

The  excavation  totals  2,800,000  cu.yd.  The  work  is 
divided  into  five  contracts,  which  are  supervised  for  the 
railway  company  by  four  resident  engineers.  Each  resi- 
dency embraces  about  9  mi.  of  line.  The  engineer  is 
assisted  by  a  transitman,  levelman,  two  rodmen  and  two 
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chainmen.  Each  of  these  engineering  subdivisions  located 
its  section  of  the  line  and  has  since  been  in  charge  of  the 
construction  work. 

The  steam  shovels  (dippers  2-  and  2%-yd.)  are  dis- 
tributed over  the  line  as  shown  on  the  profile,  Fig.  1. 
Patterson  &  Moran  have  the  contract  for  section  1, 
which  starts  at  Burkeville.  The  Robert  Grace  Contract- 
ing Co.  has  sections  2  and  3  (part  sublet  to  Thomas  J. 
Bennett).  Rinehart  &  Dennis  have  section  4,  and  J.  J. 
Sheahan  has  section  5. 

Details  of  the  Working  Methods 

Timber  for  temporary  trestles  for  making  fills  is  ob- 
tained either  from  the  right-of-way  (180  ft.  wide)  or  is 
purchased  from  adjoining  property  owners.    A  steam 


/ CUT  NO. 4/ 

sTftACKmty     "  Shof  with 
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\TRACKN05     /CUT  NO.6  <>^'"'_  , 

 1  /.      Track  Ab  3  usee/ 

TRACK  no  6  / Tor  cuts  Ah  3 ana ,/Yo.4 


cut.  Fig.  4  shows  methods  of  excavating  30-ft.  and  40-ft. 
cuts. 

Lack  of  room  in  the  cut  made  it  necessary  to  place  the 
siding  outside  at  the  entrance,  which  in  the  case  of  long 
cuts  caused  an  unfortunate  but  unavoidable  delay  between 
the  loadings.  If  a  shovel  were  operating  2,500  ft.  in  from 
the  entrance  and  from  the  siding  of  a  certain  cut,  a  train 
would  have  to  pull  in  to  the  shovel,  be  loaded  and  pull 
out  over  the  half-mile  of  track  before  the  next  train  of 
empties  could  start  for  the  shovel.  This  particular  delay 
is  represented  by  the  time  required  to  run  7,500  ft.  on  the 
construction  track,  plus  the  time  of  actual  loading  of  one 
train,  and  at  10  mi.  per  hr.  would  amount  to  about  8  min. 
for  the  running  time  alone.  In  the  meantime  the  shovel 
could  loosen  up  some  of  the  bench  ahead  of  it,  but  for  at 


. —  -Taken  out  by  hand 


Cofenfire/y 
RedC/ay' 


-TO  PAMPL/H 


FIG.   3.     NUMBER   OF   TRIPS   OF   STEAM   SHOVEL  IN   A  45-FT.  CUT 


TO  BURKEVILLE  ■ 


shovel  working  in  a  near-by  cut  loads  a  dinkey  train  of  4- 
or  5-yd.  Western  side-dump  cars,  and  the  earth  is  hauled 
out  on  the  trestle  and  dumped.  Such  a  train  consists 
usually  of  from  8  to  11  cars,  but  in  one  instance,  where 
it  was  impossible  to  put  a  siding  or  turnout  between 
shovel  and  trestle,  17  cars  were  hauled  at  one  time: 

The  number  of  trips  that  a  shovel  must  make  through 
a  heavy  cut  is  indicated  by  the  diagrams  in  Fig.  3,  which 
are  for  an  actual  cut  between  Sta.  1705  and  1725  on 
section  5;  J.  J.  Sheahan,  contractor.  Shovel  cuts  are  8 
to  10  ft.  deep.  In  its  first  trip  the  shovel  loads  into  dump 
cars  running  on  a  track  laid  on  the  original  surface. 
When  this  cut  is  completed  the  shovel  starts  the  second 
cut  alongside  and  below  the  first,  loading  onto  a  track  in 
the  first  cut.  When  the  shovel  has  finished  a  trip  it  is 
returned  to  the  other  end  to  start  forward  again  the 
cutting  progressing  uphill  to  provide  drainage  for  the 


F1G*J~  CROSS-SECTIONS  OF  30-FT.  AND  40-FT  CUTS 
SHOWING  SUCCESSIVE  LOCATIONS  OF  SHOVEL 

least  two-thirds  of  the  period  between  trains  it  would  be 
idle. 

The  usual  scheme  was  to  employ  as  the  first  sidin-  a 
portion  of  the  first  construction  track,  which,  as  previ- 
ously stated,  had  been  laid  on  the  surface  and  used  for 
loading  purposes  (Fig.  7),  while  the  shovel  was  making 
its  first  trip  through  the  hill. 

After  the  shovel  had  completed  its  work  and  had  moved 
on  to  the  next  cut,  trimming  of  the  side  slopes  com- 
menced.   The  sides  were  trimmed  by  hand  to  the  desired 
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slope,  ranging  from  1  :  1  to  nearly  vertical.  The  tend- 
ency was  toward  steep  slopes,  as  they  are  the  most  eco- 
nomical from  the  construction  standpoint.    They  are  dug 


TABLE  1. 
Mouth  and  Week 


STEAM-SHOVEL  EXCAVATION 


Mav  8. 
15. 
22. 
30. 


May  total. 
June  total . 
July 


15.... 
22  . . . 

30... 

July  total 
Aug.  9.. 
16 

22.. 


No.  19 

No.  16 

7.000 

7,000 

s',200 

0,500 

25,700 

43,200 

12,000 

300 

11,200 

7,100 

5,300 

7,100 

11,600 

15,800 

40,100 

30,300 

5,800 

9,600 

9,230 

10,700 

7,500 

12,300 

No.  18 

No.  6 

No.  20 

3,200 
5,600 
1 ,600 

7,900 
9,400 

17,300 

10.400 

49,500 

25,600 

44,300 

12,000 
11,400 
7,900 
18,500 

3,800 
6,500 
7.800 
6,300 

7,200 
8,200 
14,800 
12,700 

49,800 

24,400 

42,900 

10,300 
12,500 
12,900 

5,500 
5,700 
3,600 

10,700 
10,200 
12,000 

the  shovel,  and  the  top  is  rounded  over 
The  width  of  cut  or  fill  is  deter- 
mined bv  the  formula  24  ft.  plus  T,  where  D  is  depth. 


nearly  vertical  by 
to  reduce  slides. 


There  were  five  gangs  at  each  cut-and-fill — shovel  gang, 
trestle  gang,  pit  gang,  track  gang  and  dump  gang.  There 
were  366  men  at  work  on  the  first  residency,  700  on  the 
second,  about  200  on  the  third  and  170  on  the  fourth. 
The  rate  of  excavation  is  well  shown  by  Table  1,  cover- 
ing the  shovel  work  on  the  second  residency  (Robert 
Grace  Contracting  Co.) 

Sometimes  deep  fills  were  made  in  two  lifts  by  first 
building  and  filling  a  low  trestle  and  then  erecting  a 
trestle  on  top  of  this  and  filling  from  this  second  trestle. 
Where  there  were  concrete  culverts  such  procedure  would 
prevent  the  heavy  impact  upon  them  which  would  result 
from  high  dumping. 

Sliding  of  a  Fill  and  of  a  Cut 
Only  two  slides  of  importance  had  occurred  up  to 
Sept.  1.    One  was  in  a  deep  wet  cut  and  was  caused  by 
the  movement  of  quicksand.    The  other  was  on  a  high 
fill  and  was  caused  by  the  slippery  clay  already  mentioned. 


FIG.  5.   MAKING  55-FT.  FILES  ON  THE  NORFOLK  &  WESTERN  R.R. 
lTppe,._At  Burkeville,  Va.    Lower- At  Meherrin,  Va. 
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The  deepest  fill  on  the  Burkeville  .section  was  left  open 
in  the  center  temporarily  to  allow  a  concrete  culvert  to 
set  (see  upper  view  in  Fig.  5).  Two  weeks  were  required 
for  setting,  and  during-  this  time  the  filling  proceeded  on 
each  side.  The  culvert  was  2VA  ft.  long,  8x8  ft.  in  cross- 
section,  crossing  on  a  skew.    The  open  part  of  the  fill 

100x22'.      _,. ,  -  . 

•^L^^^fl  '^f--p~'30^4O-~^\        ^'Sfeep  5/ope 


'"'S/asfed 'and  Trimrr?^.. 
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FIG.  6.     PLAN  OF  WET  CUT,  SHOWING  NARROWING 
DUE   TO  SLIDES 

(and  trestle)  was  200  ft.  long  and  55  ft.  high.  Wet  mica 
clay  had  been  struck  in  the  cut  ahead.  This  was  hauled 
to  the  trestle  and  dumped  after  the  concrete  had  suffi- 
ciently set.  When  the  fill  had  been  brought  to  the  top 
of  the  trestle  it  slipped,  pushing  out  the  toe  on  each  side 
and  settled  20  ft.  This  occurred  first  on  Aug.  1  and  was 
repeated  time  after  time.  A  certain  amount  of  clay  would 
be  clumped  onto  the  fill  without  its  movement ;  but  when 
more  was  added  longitudinal  cracks  would  occur  and  the 
whole  would  slump. 

The  first  part  of  the  material  of  this  fill  had  been  very 
wet;  by  the  time  a  heaped-up  carload  could  be  transported 
to  the  fill  the  clay  would  be  level  with  the  side  of  the  car. 
Later,  the  earth  was  taken  out  of  the  cut  in  a  drier  state 
and  dumped  on  the  fill,  but  the  wet,  slimy  material 
formed  the  core  and  base  and  the  sliding  continued  all 
through  the  month.  One  of  the  slips  pushed  out  the 
trestle  for  more  than  a  foot  on  each  side.  Some  of  the 
slips  occurred  on  the  concrete  culvert  the  strength  of 
which  was  thoroughly  tested  in  consequence. 

Bedrock  at  the  site  of  this  fill  was  only  4  ft.  below  the 
surface.   To  stop  the  slide  it  was  decided  to  form  an  apron 


and  by  making  benches  out  of  the  material  5  ft  high 
with  a  2V4 :  1  slope. 

A  series  of  slides  occurred  in  a  wet  cut  located  between 
Ma.  1606  and  1631.  At  one  point  in  the  cut  there  was  a 
vertical  face  40  ft.  high.  Evidently  slices  of  the  bank- 
had  slid  forward  a  distance  of  20  ft.,  probably  on  a 
stratum  of  quicksand  at  the  foot,  and  collapsed.  Where 
sliding  was  excessive  the  slopes  were  shot  to  1:1.  Else- 
where in  this  cut  the  sides  were  nearly  vertical.  Pig.  6 
is  a  plan  of  the  unstable  portion  of  this  cut  and  shows 
narrowing  due  to  slides. 

Wet  cuts  were  drained  permanently  by  laving  a  line 
of  10-m.  dram  tile  in  a  trench.  This  was  covered  with 
straw  and  then  with  earth.  The  berm  ditches  were  2  ft. 
wide,  1  ft.  deep,  and  placed  15  ft.  from  edge  of  cut. 

The  work  is  under  the  supervision  of  J.  E.  Crawford 
Chief  Engineer  of  the  railway;  A.  Bruner,  Assistant  En- 
gineer. The  following  are  the  Resident  Engineers  from 
Burkeville  toward  Pamplin :  White;  Derrick;  Hughes- 
J  ohnson.  ' 


FIG.  7.     SIDING  FOR  DINKEY  TRAINS,  USING  FIRST 
LOADING  TRACK  LAID  ON  HILL 

of  hard-packed  red  clay  and  to  build  up  the  fill  on  a 
gradual  slope  1%  :  1  to  2 : 1.  The  red  clay  was  carted  in 
wagons  to  both  sides  of  the  foot  of  the  trestle,  where  it 
was  leveled  and  packed  by  mules  drawing  drag-scrapers 
Movement  of  fill  has  not  ceased  yet.  The  contractors 
are  still  trying  to  stop  it  by  teams  dragging  out  the  toe, 


Muaiaacflpal  Swimming  Pool 

_  An  open-air  municipal  swimming  pool  is  a  feature  of 
interest  at  Grand  Rapids,  Wis.  It  is  on  -round  sloping 
from  a  mam  road  to  the  river,  just  below  the  water" 
power  dam,  and  is  fed  by  a  continually  running  stream 
of  water  from  the  river  above  the  dam.  Concrete  walls 
were  built  to  form  the  pool  and  the  bottom  is  Covered 
with  sand.  It  varies  in  depth  from  1  ft.  at  the  upper 
end  to  6  ft.  at  the  lower  end. 

A  large  sluice  gate  at  the  lower  end  provides  for  emp- 
tying the  pool,  and  is  arranged  for  quick  operation  in 
case  of  an  accident.  The  gate  can  be  dropped  by  grav- 
ity, and  anybody  can  operate  the  mechanism  which  frees 
the  gate  so  that  it  will  drop  from  the  pressure  of  the 
water  m  the  pond.  It  was  realized  that  diving  for  a 
person  drowning  would  be  better  than  waiting  for  the 
water  to  be  emptied  from  the  pool,  provided  there  was 
always  someone  on  hand  to  do  the  diving.  But  when 
the  pool  was  built  there  was  no  very  definite  idea  as  to 
how  it  would  be  taken  care  of,  and  no  great  amount  of 
money  has  been  provided  for  an  attendant.  Therefore 
it  was  planned  to  make  it  as  near  danger-proof  as  pos- 
sible. 1 

The  entire  pool  can  be  emptied  in  about  two  minutes 
but  of  course  in  a  fraction  of  that  time  the  depth  would 
be  reduced  sufficiently  to  permit  of  wading,  while  the 
shallower  part  would  be  uncovered  in  a  few  seconds  after 
the  gate  was  opened. 

The  ground  was  donated  by  the  Consolidated  Water 
Power  and  Paper  Co.,  which  controls  the  river  front 
rights  at  this  point.  The  expense  of  construction  was 
met  by  popular  subscription  and  a  donation  from  the 
city.  The  total  cost  has  been  about  $5,000.  The  work 
was  designed  and  built  under  the  direction  of  L.  A.  De 
Guere,  architect  and  engineer,  of  Grand  Rapids,  Wis. 

Peru's  Demand  for  Machinery  Fell  off  in  1914,  because  most 
of  the  princ.pal  undertakings,  such  as  hydroelectric  devel- 
opment^ begun  in  1912,  were  finished  in  the  latter  part  of 
1913  Consul-General  William  W.  Handley,  Callao-Lima, 
states  that  American  machinery  of  all  kinds  is  popular  in 
Peru  and  that  the  sales  exceed  those  of  any  other  country 

?£«  w°tT  I'0"'  lhe  Unked  States  in  1913  we,'e  value" 
$918,9J3;  the  figure  for  1914  was  only  $487,121.    The  total  value 

of  imports  of  machinery  from  all  countries  during  1914  was 

$S65,26S,  as  against  $l,475,r>66  in  1913. 
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The  difficulties  connected  with  the  penstock  design  for 
the  Lake  Fully  hydro-electric  station,  Canton  Valais, 
Switzerland,  were  considered  by  some  engineers  very 
nearly  insuperable;  but  M.  Boucher,  of  Lausanne,  the 
designer  of  the  two  plants  of  next  highest  head  (Vouvry 
in  the  same  canton  and  Orlu  in  the  Pyrenees,  with  heads 
of  3,116  ft.)  was  highly  successful  here  and  the  plant 
was  placed  in  operation  a  few  months  ago.  The  selec- 
tion of  material,  the  types  of  joints  and  the  location  of 


Washer  with 
•'Baft  Face 


FIG.  1.   DETAIL  OF  FULLY  STRAIGHT 
PENSTOCK  JOINT 


FIG    2     PENSTOCK  JOINTS  AT 
POINTS  OF  DEFLECTION 


the  pipe  were  the  important  factors.  These  were  de- 
scribed by  S.  Larsen,  who  visited  the  plant  for  the  Nor- 
wegian Government,  in  a  lecture  before  the  Polytechnic 
Society  at  Clmstiania.  The  translation  has  been  fur- 
nished by  A.  G.  Hillberg,  Hydraulic  Engineer,  New 

Y°TheCconditions  under  which  the  penstock  was  designed 
were  as  follows : 


...  5,412  ft. 

  .  .  5,248  ft. 

  ..  6.36sec.-ft. 

Velocity : : : j*.  w .«.  per  sec. 

....  2.8  mi. 


Static  head  

Operating  head  

Average  discharge... 
Maximum  permissible 
Length  of  penstock  

At  Lake  Fully  a  dam  was  built  raising  the  water  level 
about  23  ft.  This  was  done  in  order  to  create  a  suffi- 
cient pondage  and  to  economize  on  the  available  water 
supply.  From  the  lake  the  penstock  descends  into  the 
Phone  Valley,  where  the  power  house  is  located.  The  in- 
side diameter  of  the  pipe  is  23.fi  in.  in  the  upper  part  and 


19.7  in. 


below.    The  wall  thickness  varies  from  Vi 


to 


Stones  /aid 
''"/n  a  /  5 'mortar 
\Poi/gtt  Stones  j 


The  accompanying  sketches  show  the  main  details  of 
this  penstock.  Each  end  of  a  pipe  section  is  provided 
with  special  conical  flanges,  over  which  fits  a  set  of  cham- 
fered rings  held  together  by  bolts.  In  order  to  get  these 
rings  around  the  pipes  it  was  necessary  to  split  them  in 
halves  and  to  bolt  the  sections  together.  Tightness  has 
been  insured  by  a  rubber  gasket  ring  of  circular  cross- 
section. 

At  points  where  the  pipe  line  was  deflected,  either  m 
the  horizontal  or  vertical  plane  or  in  both  simultaneously, 
the  angle  was  joined  by  the  insertion 
at  the  joints  of  rings  with  inclined 
faces,  as  shown  in  Fig.  2.  The  angle 
between  the  faces  of  one  of  these  rings 
is  5  deg.  By  using  two  rings  and  ro- 
tating them  in  respect  to  each  other, 
any  angle  from  0  to  10  deg.  was  ob- 
tained. By  using  several  rings  any 
desired  angle  within  reason  could  be 
joined. 

In  order  to  avoid  supporting  piers, 
anchorages  and  expansion  joints  and 
to  insure  the  continuity  of  service  against  freezing  and 
avalanches,  the  pipe  line  has  been  buried  in  the  ground. 
To  obtain  a  good  alignment  it  was  found  necessary  at 
several  places  to  lay  the  pipe  in  tunnels. 

The  maximum  unit  stress  in  the  walls  of  the  penstock  is 
about  13,300  lb.  per  sq.in. 

Care  had  to  be  taken  to  prevent  water  hammer  m  this 
pipe.  The  Pelton  wheels  were  therefore  equipped  with 
automatically  operating,  double-acting,  oil-pressure  gov- 
ernors_Piccard-Pictet  system.  This  governor  has  a 
movable  deflector  in  front  of  the  nozzle,  so  that  the  jet 
can  be  quickly  cut  off  from  the  wheel.  The  needle  is 
then  slowly  moved,  and  when  the  jet  has  been  regulated 
to  suit  the  new  load  requirement  the  deflector  is  with- 
drawn.   (See  Engineering  News,  Jan.  21,  1915,  p.  139.) 

The  penstock  was  manufactured  by  Thyssen  &  Co.,  of 
Miihlheim,  Germany.  The  owner  of  the  plant  is  the 
Societe  d'Electro-Chimie,  of  Martigny,  Switzerland. 

m 
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FIG.  3.     LAKE  FULLY  DAM  AND  PENSTOCK  LOCATIONS 

1%  in.  The  study  of  various  kinds  of  pipe  resulted  in 
the  selection  of  welded  pipes  for  the  upper  portion  and 
seamless  drawn  pipes  for  the  lower  sections.  In  order  to 
keep  the  weight  of  each  section  of  pipe  as  near  as  possible 
to  4  tons,  the  lengths  were  varied  in  3-ft.  steps  from  20 
to  40  ft  At  the  power  house,  where  the  pressure  is 
heaviest,  there  are  56  pieces,  each  20  ft.  in  length,  with 
a  wall  thickness  of  1%  in.  These  pipes  were  tested 
at  the  shops  under  a  hydraulic  pressure  head  of  8,200  ft. 


By  Edward  Orton,  jR.f 

A  new  expenditure  of  unprecedented  magnitude  is  being 
inaugurated  here  today  to  provide  opportunities  for  the 
study  of  the  problems  of  the  clay  and  allied  industries  and 
for  the  training  of  young  men  to  enter  these  industries 
on  a  professional  or  engineering  basis.  The  ceramic 
school  of  university  grade  is  a  distinctly  American  insti- 
tution. The  change  in  the  educational  ideas  disclosed 
between  ceramic  training  of  twenty-five  years  ago  and 
that  being  given  here  and  elsewhere  in  America  today  is 
a  startling  one.  And  now,  at  the  beginning  of  still  greater 
and  more  ambitious  preparations,  it  seems  wise  and 
appropriate  to  cross-examine  ourselves  and  make  sure  that 
we  are  on  the  right  track  and  that  we  can  give  a  reason 
for  the  faith  that  is  in  us. 

"Vrom  an  address  delivered  at  the  laying  of  fte  &rn«j 
stone    of   the   Ceramic   Engineering   Building,  unive 
Illinois,  Sept.  27,  1915.  university  Co- 

tDean,  College  of  Engineering,  Ohio  State  University, 

lumbus. 
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Among  the  friends  of  technical  education  there  are 
some,  perhaps  many,  possibly  even  a  majority,  who  think 
they  perceive  in  the  present  increasing  subdivision  of 
technical  education,  in  the  growing  number  of  courses, 
with  the  implied  narrowing  of  the  field  occupied  by  any 
one  course,  a  real  and  serious  danger.    The  complaint 
of  the  users  of  engineering  graduates  is  most  com- 
monly directed  to  their  lack  of  grasp  and  power  to  use 
their  fundamentals— their  mechanics,  their  physics  their 
mathematics,  their  English.    They  say  that  'the  'voung 
engineer  has  been  over  so  many  subjects  that  he  hasn't 
had  time  to  go  through  any.    We  are  accused  of  for- 
getting that  the  capacity  of  any  group  of  healthy,  vigorous 
voung  men  to  absorb  knowledge  and  to  acquire  power  to 
use  knowledge  in  novel  fields  is  about  the  same  from  year 
to  year.   To  borrow  a  homely  illustration  from  the  kitchen 
our  technical  professors  are  accused  of  trying  to  can  more 
fruit  than  their  cans  will  hold. 

Less  Pretentious  Schedule  Demanded 
Not  a  few  eminent  engineers  and  large  employers  of 
engineering  labor  have  urged  the  technical  schools 'to  give 
over  trying  to  do  the  impossible  and  to  return  to  the 
simpler,  less  differentiated  courses,  with  more  time  on 
each  subject  and  more  practice  in  the  application  of  each 
subject  taught.     They  take  the  ground  that  in  the 
nature  of  the  case  the  industries  themselves  must  act 
as  the  final  schools  for  the  voung  engineers  who  are 
being  brought  in  for  the  maintenance  and  extension  of 
these  industries.    These  appeals  from  the  industry  have, 
if  anything,  grown  in  volume  and  insistence  in  the  last 
decade.    But  the  technical  schools  have,  so  far  as  I  can 
discern,  not  yielded  much  if  anything  to  them.    In  my 
judgment  the  discussion  of  this  educational  policy  must 
continue  and  increase  until  it  brings  action.    I  think 
technical  schools  must  settle  down  to  a  much  better 
defined  and  less  pretentious  schedule.     The  four-year 
technical  course  of  the  future  will,  in  my  opinion,  prepare 
young  men  to  enter  their  profession  as  beginners,  with 
the  very  clear  understanding  that  expert  knowledge  of 
any  field  must  come  through  the  specialized  /schools 
maintained  in  and  by  the  various  industries  themselves 
or  through  the  graduate  research  and  experiment  stations 
at  the  universities  or  through  both. 

The  bearing  of  this  discussion  of  engineering  0r  tech- 
nical education  on  the  case  in  hand  here  today  may  not 
at  first  be  clear.  We  are  gathered  together  to  lay  the 
cornerstone  of  a  new  structure  whose  purpose  is  to  teach 
one  of  these  very  subdivisions  of  knowledge  which  has 
been  described  and  in  a  way  frowned  upon.  Is  it  justi- 
fiable educationally  and  industrially  to  make  such  splen- 
did provision  to  carry  out  a  plan  whose  foundation 
principles  are  still  under  debate  ?  In  answer  to  this  I  say 
that  we  must  distinguish  between  subdividing  a  field  of 
knowledge  and  cramming  a  course  of  instruction 

Subdivision  of  the  field  of  knowledge  in  technical 
schools  is  not,  per  se,  a  danger  or  a  weakness.  It  becomes 
a  weakness  whenever  the  training  becomes  superficial— 
whenever  the  mass  of  detail  is  allowed  to  obscure  or  replace 
the  foundation.  In  fact,  subdivision  of  our  courses  of 
study  is  not  only  not  inconsistent  with  sound  educational 
processes,  but  may  be  regarded  as  a  step  toward  strength- 
ening them.  The  subdivision  of  civil  engineering  for 
instance,  into  railroad  engineering,  sanitary  enginee'rinc- 
municipal  engineering,  structural  engineering,  hydraulic 


or  irrigation  engineering,  to  a  large  extent  relieves  the  ten- 
dency to  try  to  crowd  a  little  of  each  of  these  subjects  into 
one  undivided  or  unspecialized  civil-engineering  course. 

On  the  other  hand,  subdivision  in  itself  is  no  safeguard 
against  cramming;  the  temptation  to  cram  is  still  "there 
and  must  be  resisted  alike  by  school  authorities,  students 
and  the  industries.  The  views  of  undergraduates  are 
almost  always  crude  and  materialistic  in  such  matters, 
and  they  nearly  always  tend  to  overestimate  the  import- 
ance of  special  knowledge  over  general  principles. 

The  thing  which  made  the  old  course  of  two  generations 
ago  strong  was  the  thoroughness  of  the  drill  in  the  founda- 
tion subjects.  With  a  curriculum  meagerly  representing 
engineering,  these  early  schools  produced  engineers  who 
became  famous.  Why?  Because  they  hammered  their 
physics  and  mathematics  and  English  in  until  the  student 
could  use  them. 

It  is  no  longer  possible  or  desirable  for  our  schools  to 
try  to  obtain  the  results  of  two  or  three  generations  ago 
by  return  to  the  methods  of  that  time.  The  old-fashioned 
all-round  scholar,  who  was  a  cultured  gentleman  first  and 
always,  and  who  knew  something  in  every  field,  was  the 
product  of  a  social  system  which  has  gone.  But  the 
principles  which  made  the  education  of  that  day  sound 
and  productive  and  fertile  are  still  the  same !  All  that 
is  necessary  is  to  preserve  the  principle  of  thoroughness 
in  all  that  is  done— to  direct  the  educational  process  to- 
ward producing  power  to  think. 

Specialization  Still  Necessary 
Any  good  engineering  course  must,  in  the  nature  of 
the  case,  contain  the  same  foundation.  The  foundation 
subjects,  developed  as  far  as  is  needed  for  securing  the 
working  power  previously  described,  will  require  from  50 
to  60%  of  the  time  of  the  engineering  student  in  his 
four  years.  In  the  first  year  they  take  practically  all 
of  his  time.  As  he  goes  further,  descriptive  and  special- 
ized courses  founded  upon  or  utilizing  the  foundation 
courses  come  in,  together  with  some  few  of  a  more  general 
cultural  value.  Toward  the  last  these  specialized  courses 
may  comprise  a  large  part  of  the  work. 

The  acquirement  of  the  power  of  constructive  thought 
which  is  the  object  of  all  technical  education,  can  be 
had  through  one  set  of  descriptive  subjects  as  well  as 
through  another.    I  hold  that  it  is  immaterial  whether 
the  illustrative  matter  in  a  course  of  education  is  chosen 
from  civil  engineering  or  mechanical  engineering  or  chem- 
ical engineering.   I  hold  that  it  matters  not  whether  it  be 
ceramic  engineering  or  electro-chemistry  or  aeronautics 
It  is  perfectly  true,  therefore,  that  in  our  modern 
specialized  and  subdivided  technical  education  we  mav  be 
weakening  our  product  and  discrediting  the  engineering 
profession  or  we  may  be  creating  strong  virile  thinkers 
and  apt  workers  who  will  be  the  leaders  in  their  field 
according  as  we  disobey  old  and  tried  principles  or  obey 
them.    A  specialized  education  is  not  per  se  either  a  good 
one  or  a  bad  one;  it  is  not  necessarily  either  strong  or 
weak.    It  is  as  easy  to  train  the  human  mind  usino- 
illustrations  and  problems  from  one  industrial  field  or 
scientific  field  as  from  another.    The  whole  value  of  the 
process  and  the  strength  of  the  character  produced  will 
depend  not  upon  the  technical  content  of  a  course  of 
instruction,  but  upon  the  thoroughness  with  which  the 
foundation  is  laid  and  the  persistence  with  which  the 
principles  are  applied  as  the  work  progresses. 
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■SYNOPSIS— A  million-dollar  bridge  connecting 
Portland,  Me.,  with  South  Portland  across  an  arm 
of  the  harbor.  Distinguished  by  great  variety  of 
design,  embracing  reinforced-concrete  girder  and 
cantilever  spans  and  steel  cantilever  girders  with 
rolling-lift  draw  span. 


A  highway  bridge,  remarkable  not  only  for  its  magni- 
tude, but  for  the  variety  and  originality  of  its  design, 
is  now  in  course  of  construction  across  an  arm  of  Portland 


the  tracks  of  the  Portland  Terminal  Co.  and  the  harbor 
(which  has  at  this  point  a  maximum  depth  at  low  water 
of  35  ft.  and  a  tide  range  of  about  13  ft.),  reaching  South 
Portland  on  the  line  of  Ocean  St.  At  the  Portland  end 
there  are  three  approaches;  the  one  from  Brackett  St. 
descending  a  steep  grade  on  an  existing  street  to  the  bridge 
proper  and  involving  no  structural  work  except  at  the 
abutment  of  the  bridge.  To  the  northeast  the  approach 
is  from  a  sidehill  viaduct  to  the  line  of  State  St.,  and 
down  this  approach  the  main  street-car  entrance  to  the 
bridge  will  be  made,  improving  materially  the  present 


Jg£S£I?rr    St.        8  i 


K.lfe  Mai^Conlete  Cantilever  Section ^..^Qmm^GM^-IMIingfX 
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PIG.  1.    PLAN  AND  ELEVATION  OF  BRIDGE  NOW  UNDER  CONSTRUCTION 


Harbor  between  the  cities  of  Portland  and  South  Port- 
land, in  Cumberland  County,  Me.  The  bridge  takes  the 
place  of  an  old  timber  structure  on  approximately  the 
same  site  and  is  being  built  by  the  County  of  Cumberland 
with  some  assessments  on  the  street-railway  company 
which  crosses  it  and  a  terminal  company  over  whose 
yard  it  passes. 

The  main  section  of  the  bridge,  as  shown  in  Fig.  1, 
extends  from  the  foot  of  Brackett  St.  in  Portland  across 
the  deep  cut  of  the  Boston  &  Maine  P.P.,  Commercial  St., 


roundabout  entrance  to  the  existing  bridge.  To  the  south- 
west a  rather  steep  approach  takes  the  bridge  on  the  line 
of  Clark  St.  to  the  low-level  street,  through  wbieb 
all  of  the  heavy  shore-line  vehicular  traffic  will  probably 
pass.  The  State  St.  and  the  Clark  St.  approaches  are 
both  separate  structures,  as  shown  in  the  so-called  "south- 
erly elevation"  in  Fig.  1. 

The  structures  for  the  various  parts  of  the  bridge  are 
so  radically  different  in  design  and  in  material  that  they 
will  have  to  be  described  separately. 
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^  Beginning  from  the  Portland  end  of  the  bridge,  the 
State  St.  approach  is  a  viaduct  built  upon  the  slope  north 
of  the  railroad  track  from  Brackett  St.  to  State,  a  distance 
of  about  700  ft.,  a  small  part  of  the  street  being  cut  into 
the  slope  and  the  rest  supported  on  reinforced-concrete 
beams  and  piers.    This  section  is  made  up  of  tall  thin 
beams  carrying  a  reinforced-concrete  floor  system,  the 
piers  being  joined  together  on  the  showing  face  'with 
arches  so  as  to  give  an  architectural  impression  similar 
to  the  old  Roman-viaduct  type.   A  view  of  this  completed 
structure  is  given  in  Fig.  4-A.    The  southerly  approach 
is  a  reinforced-concrete  viaduct  extending  westerly  from 
near  the  northerly  end  of  the  State  St.  viaduct  "to  the 
junction  of  Clark  and  York  St.,  a  distance  of  about  320 
ft.    This  section,  while  resembling  in  its  facia  appear- 
ance the  State  St.  viaduct,  is  in  reality  a  reinforced- 
concrete  floor  carried  on  tall  slender  reinforced-concrete 
columns  joined  together  in  both  directions  with  arched 
beam^  From  the  juncture  of  these  two  approaches 
(see  Fig.  4-B)— that  is,  from  the  north  approach  of  the 
bridge— to  the  northerly  water  edge  of  the  harbor  the 


a  rolhng-hft  drawspan.  The  piers  are  of  rectangular  plan 
and  with  a  section  decreasing  as  the  pier  rises.  They  are 
of  concrete,  faced  with  cut  granite  as  a  protection  against 
wear  in  the  intertidal  space,  and  are  founded  on  wooden 
piles  The  steel  spans  are  on  piers  of  a  uniform  skew 
and  have  a  uniform  c.  to  c.  pier  distance  of  98  ft.  The 
cantilever  overhang  is  uniformly  16  ft.  -1  in. 

From  the  south  bank  of  the  harbor  a  distance  of  about 
275  ft,  the  structure  is  made  up  of  a  fill  portion  on  the 
westerly  side  of  the  existing  roadway  up  to  an  elevation 
U  ft.  above  mean  low  water,  and  a  superstructure  con- 
sisting of  a  reinforced-concrete  viaduct  of  the  short 
arched-beam  type  supported  on  concrete  piers  and  founda- 
tions resting  on  wooden  piles.  From  this  point  south 
a  distance  of  875  ft.,  the  southern  approach  is  an  earth 
fill  partly  over  the  old-filled  southerly  approach  to  the  old 
bridge. 

The  total  length  of  the  main  bridge  is  about  3  000  ft  ■ 
its  wnlth  is  60  ft.,  and  it  carries  a  double-track  interurban 
railway  system,  with  a  roadway  and  a  sidewalk  on  each 
side.   Work  on  the  structure  was  started  about  a  year  ago 
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ACROSS  PORTLAND  HARBOR,  BETWEEN  PORTLAND  AND 

Structure  consists  of  a  reinforced-concrete  viaduct  about 
'00  ft.  m  length,  which  is  made  up  of  a  series  of  rein- 
forced-concrete cantilever  beams  carrying  a  reinforced- 
concrete  floor  and  resting  on  concrete  piers  of  the  column- 
bent  type. 

Over  the  harbor  the  structure  is  composed  of  steel  can- 
tilever girders  with  a  central  section  comprising  a  Seherzer 
K)llmg-lift  bridge  with  two  truss  approach  spans  of  steel 
ine  total  length  of  this  section  is  about  1,009  ft  with 
10  piers,  7  steel  plate-girder  spans,  2  steel  trass  spans  and 


SOUTH  PORTLAND 

and  its  completion  is  expected  some  time  during  the  com- 
ing summer.  In  spite  of  the  general  appearance  of  the 
bridge,  there  is  not  an  arch  structure  in  it. 

The  State  St.  viaduct  approach  parallels  a  deep  cut  of 
the  Boston  &  Maine  R.R.  made  many  years  ago.  This  cut 
was  m  a  rock  formation  which  was  left  with  rather  a 
steep  bank  on  the  upper  face,  protected  at  its  bottom  with 
a  cut-stone  wall.  In  the  original  design  of  the  new  bridge 
it  was  supposed  that  this  stone  wall  was  of  sufficient  sta- 
bility to  permit  its  being  used  as  a  base  for  columns  or  wall 


826 


ENGINEERING  NEWS 


Vol.  74,  No.  18 


of  the  viaduct,  but  in  construction  it  was  found  that  the 
old  stonework  was  so  dilapidated  that  it  had  to  he  torn 
out  and  rebuilt  at  the  places  where  it  was  used  as  a 
footing. 

The  drawings  in  Fig.  2  show  the  details  of  this  struc- 
ture. As  will  be  seen  there,  it  consists  of  cross-walls  12 
in.  thick  spaced  12  ft.  3  in.  c.  to  c.  carrying  a  reinforced- 
concrete  floor  slab  for  roadway  and  a  bracketed  slab  for 
the  outside  sidewalk.  The  inside  sidewalk  is  formed  on 
the  natural  slope  of  the  hill.  This  cross-wall  is  not  in 
reality  a  continuously  supported  wall,  but  is  rather  a  very 


depending  on  the  nature  of  the  ground,  and  carrying  a 
reinforced-conerete  structure  made  up  of  longitudinal 
beams  with  a  reinforced-conerete  floor.  Owing  to  the  ir- 
regularity of  the  railroad  tracks  in  the  terminal  yard  over 
which  this  section  passes,  both  the  piers  and  the  cross- 
beams are  decidedly  irregular  in  their  angle  of  skew,  a 
fact  which  increased  measurably  the  difficulty  of  form 
work. 

The  piers  consist  of  prismatic  bases  carrying  reinforced- 
conerete  columns  with  a  transverse  integral  cross-beam 
arched  between  the  columns.   The  longitudinal  girders  are 
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FIG.  2.   NORTH,  OR  STATE  ST.,  APPROACH  TO  PORTLAND  BRIDGE 


deep  transverse  beam  carried  near  its  inside  end  on  a 
stepped  pedestal  with  a  short  cantilever  extending  up  the 
side  bill,  and  on  its  outside  end  by  a  deeper  pedestal 
which  foots  for  the  most  part  of  the  section  on  the  old 
retaining  wall.  The  outside  face  of  the  structure  is  formed 
in  facia  arches  for  architectural  effect. 

The  expansion  is  cared  for  in  this  section  by  breaking 
the  flooring,  and  the  facia  arches  at  every  other  bay, 
as  is  also  shown.    An  interesting  detail  is  the  dropping 
of  the  floor  slabs  to  allow  the  railway  ties  to  be  set  direct- 
ly on  the  slab  except  for  the  1-in.  sand  cushion. 
!  The  Clark  St.  approach,  which  is  on  a  3.3%  grade,  car- 
ries only  the  highway  and  sidewalk. 
It  is  of  the  usual  column  viaduct  type, 
details  of  which  are  shown  in  Fig.  3. 
It  has  no  particular  distinguishing  fea- 
ture, except  perhaps  the  height  of  the 
highest  columns,  which  reach  to  25  ft. 
of  unbraced  length  in  one  direction,  in 
which  case  the  center  line  of  columns  is 
of  22-in.  square  section  and  the  outer 
lines  are  22  in.  square  with  a  12x12- 
in.  pilaster  on  each  transverse  face; 
curved  cross-beams  are  used  for  archi- 
tectural effect. 

The  roadway  scuppers  might  also  be 
noticed.  Inasmuch  as  the  ground  un- 
derneath tins  approach  is  not  in  use,  it 
was  feasible  to  lead  the  surface  drain- 
age to  scuppers  that  discharge  directly 
under  the  bridge. 

The  main  northerly  section  of  the 
bridge  is  shown  in  Figs.  5  and  (i. 
This  comprises  13  piers  resting  vari- 
ously on  hardpan  and  on  wooden  piles. 


in  effect  cantilevers,  each  main  span  extending  outward 
a  distance  of  12  to  15  ft.,  varying  with  the  location,  and 
carrying  an  intermediate  suspended  span.  The  curving 
of  the  bottom  line  of  the  longitudinal  girders  is  such  as  to 
indicate  from  a  distance  that  there  exists  a  series  of  curved 
beams  of  continuous  construction  or  else  of  independent 
structure.  In  construction  the  main  spans,  with  their 
overhang,  were  built  first  and  the  suspended  spans  cast 
on  the  overhang  after  the  constructed  work  had  taken  a 
set. 

The  piers  for  these  girders  are  on  a  variable  skew  so 
that  the  girder  lengths  vary  in  each  span.    The  longest 
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FIG.  5.    PART  OF  THE  MAIN  NORTHERLY  SECTION  AND  DETAILS  OF  THE  SUSPENSION  JOINT 

)  has  a  total  open-     hearing  is  provided  at  eaeh  of  the  six  longitudinal  girders, 
which  41  ft  llif     which  are  in  turn  all  thoroughly  interfaced,  so  that  in 
6%  in.  overhang    effect  the  suspended  span  is  an  integral  structure  carried 

J 


in.  each.  Span  28-29  (suspended  span 
ing  of  67  ft.  \%  in.  c.  to  c.  of  piers,  of 
in.  is  the  suspended  girder  and  12  ft. 
on  each  end.  Span  29-30  (the  longest 
main  span)  has  a  central  section  vary- 
ing from  57  ft.  3if  in.  on  one  outside 
girder  to  65  ft.  %\\  in.  on  the  opposite 
outside  girder.  Its  overhangs  bring 
its  total  outside  girder  length  up  to 
91  ft.  5±f  in. 

The   combination  expansion  joint 
and  support  for  the  suspended  span  in 
this  particular  section  is  of  great  in- 
terest.   Its  detail  is  shown  in  Fig.  5. 
As  will  be  seen  in  the  other  drawings 
and  in  the  view  in  Fig.  7,  the  over- 
hang of  the  cantilever  is  cast  in  steps. 
Into  the  forms  at  these  steps  was 
placed  a  frame  of  steelwork  made  up 
mainly  of  three  longitudinal  angles 
with  their  outstanding  legs  clipped  off 
in  order  to  allow  them  to  be  inserted 
between    the    reinforcement   of  the 
beams.    The  horizontal  faces  of  these 
angles  at  their  extremities  carry  flat 
bearing  plates  riveted  to  the  angle  with 
the  upper  plane  face  of  the  plate  flush 
with  the  horizontal  face  of  the  concrete 
step.  Similar  angles  are  also  placed  in 
the  forms  for  the  suspended  span,  ex- 
cept that  the  horizontal  leg  of  the  angle 
is  downward  and  that  it  carries  a  plate 
slightly  beveled  in  order  to  form  a 
rocker  on  the  flat  plate  of  the  lower 
angle.   Through  this  rocker  bed  a  %- 
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on  the  numerous  rockers  at  the  joints  of  the  overhanging 
cantilever  girders.  & 

The  South  Portland  Approach 
The  concrete  section  at  the  south  end  of  the  bridge 
comprises  a  series  of  reinforced-concrete  columns  carry- 
ing straight  cross-beams  and  curved  longitudinal  beams 
on  which  the  reinforced-concrete  floor  slab  is  cast  This 
exhibits  no  particular  difficulty  except  that  at  every  three 
spans  there  is  a  transverse  wall  breaking  up  the  section  into 
intermediate  sections  separated  by  expansion  joints  There 
are  three  lines  of  columns,  one  on  either  side  and  one  in 
the  middle,  each  founded  on  prismatic  pedestals  footing 
on  wooden  piles  which  were  mainly  through  a  deep  layer 

The  south  approach  is  a  fill  made  from  a  submarine 
borrow  plt  farther  down  the  harbor,  brought  into  the  work 
by  lighter  and  rehandled  into  the  fill.    It  is  held  on  the 
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PIG.  7.    NEAR  VIEW  OF  THE  COMBINED  EXPANSION  AND 
SUSPENSION  JOINT  ON  MAIN  SPAN 

3ast  side  by  the  old  bridge  abutment  wall  topped  by  a  new 
concrete  wall,  and  on  the  other  side  has  a  heavy  gran 
paving  to  protect  the  slope  against  wash. 

Special  Features  of  the  Structure 

are^l^?1  f"t™  ™  the  <letailinS  of  the  «*™*nie 
m  common  to  various  parts  of  the  bridge  and  will  be  de- 

luv  cist  i  rf6^'  Separatd-y  °ast  railin*  -Pe- 
euiiy  cast  manhole  boxes. 

It  will  be  seen  from  the  various  drawings  herewith 
t  the  sidewalk  on  the  reinforced-concrete^  portion  of 
These  h!wSUPP°rted  °n  rehlfor^oncrete  brackets. 

a  anl  n  n  CaSt  ^  B°St°n       SimPS0»  Bros,  in 

a  sand  mold;  they  are  reinforced  for  their  service,  ami 
he    in forcenient  is  left  protruding  from  the  inner'  a 
so  that  when  the  castings  are  set  in  the  forms  the  rein- 
Wment ^ay  be  tied  back  to  the  proper  reinforcement 

of  snmlar  nature  to  that  used  in  the  bridge,  and  the 


troweled  surface  given  to  the  face  is  similar  to  that  gained 
by  the  sand  bed,  so  that  in  all  ways  they  resemble  very 
closely  the  structure  in  which  they  fit. 

In  the  same  manner  are  cast  the  railing  sections,  which 
go  across  the  entire  bridge.  They  are  brought  in  from 
Boston,  as  are  the  brackets,  on  cars  and  are  stored  on  the 
work  until  needed.  The  railings  are  placed  on  the  bridge 
after  the  floor  has  been  built  and  are  boxed  together  at 
their  joints  with  the  reinforcement  protruding  into  the 
opening.  Into  this  box  a  joint  is  poured,  making  the 
railing  continuous  except  at  the  expansion  joints,  where 
a  special  detail  is  provided. 

The  manholes  for  the  conduits  are  of  reinforced  con- 
crete and  are  so  designed  that  the  forms  can  all  be  set 
np  on  the  ground  and  hoisted  into  place  in  their  proper 
ocation  and  the  concrete  poured  around  them  to  form 
tne  manhole. 

Engineers  and  Contractors 
The  bridge  is  being  built  for  Cumberland  County  Me 
under  the  direction  of  J.  E.  Worcester  &  Co.,  of  Boston" 
lass  as  Engineers,  with  E.  E.  Pettee,  of  that  firm,  as 
Resident  Engineer  The  substructure  contract  was  held 
b3  Holbrook,  Cabot  &  Rollins,  Inc  of  Boston,  with  Luke 
b.  White  as  superintendent  and  the  superstructure  con- 
tract by  T.  Stuart  &  Son  Co.,  of  Newton,  Mass.,  with  Al- 
bert T.  Stuart,  of  the  firm,  as  superintendent.  The 
I  hcen.x  Bridge  Co.  has  the  steel  contract 

The  details  of  the  steelwork  and  the  methods  of  con- 
struction will  be  described  in  future  articles. 

Of©  ©f  port  Structures* 

The  life-expectancy  factor  frequently  is  given  the  least 
consKleration  in  poi-t  and  harbor  design,  if  it  is  not  en- 
tirely overlooked.  "Life  expectancy"  as  used  here  refers 

of  h,nr  orT+crmtrciUl  life  that  may  be  exPeeted 
of  a  building  It  has  been  estimated  that  the  average 
commercial  life  of  structures  is  about  30  yr  It  is 
safe  to  assert  that  the  physical  life  of  a  structure  need 
exceed  but  little  the  commercial-life  expectancy,  in  so 
tar  as  the  durability  of  materials  is  concerned 

On  the  Pacific  Coast  the  timber  or  heavy  mill  type  of 
pier  and  wharf  construction  is  quite  generally  used.  Ex- 
perience at  Seattle  has  shown  that  while  it  is  necessary 
to  creosote  the  piling  as  a  protection  against  wood  borers, 

s  e  ieflC°  ,  °l  a  hea;J  fire-resisti"g'  timber  structure 
Jess  than  half  one  of  concrete.  By  the  installation  of 
automatic  fire  sprinklers  and  fire-alarm  and  watchman's 
control  systems  a  very  favorable  insurance  rate  was  ob- 
tained. Upon  analysis  of  the  cost  and  the  problable  life 
of  the  structures  the  following  facts  were  deduced- 

l.  \\  ltn  some  redrivine-  of  nileo    tk„  , 

ssnsr  "°m  20 « 25  - » ^sr„h 

50  v, ■*ZZS°5?  'I*  ">°  ot  .  concrete  pier  to  be 

L„erX'::„r2r  svsis  surra  r  \ 

Z"nL?r;«:z %r.rrr,  nrr-  "°m  £ 
«...    .„.»„,„,,  to  r,tX»iJ5riru1°f„fn,,r,,s  th- 

i.  If  the  concrete  type  of  pier  had  been  adopted  the  avail 
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Havana®.  RaSnaMl  Records 
By  Frank  M.  Aguirre* 

In  Engineering  News  of  June  24,  1915,  N.  M.  Stine- 
man  groups  the  New  Bedford,  Mass.,  century  rainfall 
records  into  periods  of  5,  10  and  20  yr.,  and  states  that 
it  would  he  interesting  to  know  whether  other  long  ram- 
fall  records  would  show  similar  results. 

In  "Revista  de  la  Sociedad  Cubana  de  Ingenieros'  for 
July.  1915,  the  rainfall  records  for  Havana,  Cuba,  from 
1859  to  1914  are  published.  I  have  placed  this  56-yr. 
record  in  practically  the  same  form  as  did  Mr.  Stineman 
the  New  Bedford  records. 

The  maximum  was  in  1867,  when  71.40  in.  fell  and 
the  minimum  was  in  1907  with  only  27.05  in.  The  av- 
erage for  the  56  years  is  48.69  in.  The  5-yr.  averages 
vary  from  40.4  in.  in  1907  to  59.82  in.  in  1893  or  from 
17%  below  the  average  for  56  yr.  to  22.9%  above  this 


record;  that  is,  the  average  from  year  to  year  during 
46  yr.  was  above  the  general  average  of  the  56-yr.  record. 
In  Other  words,  if  these  data  were  used  from  1869  to 
1!)13,  the  averages  in  any  of  those  years  would  have  been 
higher  than  the  average  up  to  date. 

Another  fact  to  be  noted,  and  which  seems  incongruous, 
is  that  the  10-yr.  periods  on  four  different  occasions  were 
nearer  the  general  average  of  the  56  yr.  than  the  general 
average  for  that  year;  that  is,  in  1887,  1888,  1900  and 
1901.  Thus  we  have  a  record  of  10  yr.  coming  nearer 
the  truth  as  shown  by  the  56-yr.  record  than  the  rec- 
ords for  3  yr.  show,  as  in  1901,  where  the  average  of  the 
13  preceding  years  is  55.89  in.  and  the  average  of  the 
10  preceding  years  is  48.82  in.,  or  very  nearly  the  same 
as  the  average  of  the  56  yr.,  which  is  48.6!)  in. 

In  general,  the  Havana  records  show  the  same  char- 
acteristics as  those  of  Milwaukee  and  of  New  Bedford, 
in  spite  of  being  shorter.    They  certainly  make  clear  the 


YEARLY  AND  AVERAGE 


RAINFALLS  BY  PERIODS,  HAVANA,  CUBA,  1S59  TO  1914 


average.  The  10-yr.  averages  vary  from  40.86  m.  m 
1907  to  57.20  in.' in  1895,  or  from  16.1%  below  the 
general  average  to  17.5%  above.  The  20-yr.  averages 
vary  from  44.47  in.  in  1914  to  53.71  in.  in  1895,  or  from 
8  7%  below  the  general  average  to  10.3%  above.  By 
these  figures  it  is  seen  that  although  the  variation  above 
the  general  average  appreciably  decreases  with  the  in- 
crease in  length  of  period  or  of  number  of  records,  the 
variation  below  does  not  so  decrease  with  the  increase 
in  length  of  period. 

These  figures  are  in  accord  with  the  New  Bedford  ob- 
servations cited  by  Mr.  Stineman  and  also  with  the  Mil- 
waukee records  for  65  yr.  presented  by  F.  H.  Mil  ard 
in  the  same  issue  of  Engineering  News.  Mr.  Millard 
states  that  the  variations  above  the  average  are  consid- 
erably larger  than  those  below,  but  the  last  statement  m 
the  preceding  paragraph  must  be  remembered,  that  with 
the  increase  in  length  of  period  the  variation  above  the 
average  decreases  appreciably  while  the  variation  below 
does  not. 

One  very  significant  fact  shown  by  the  accompanying 
diagram  must  strike  terror  to  the  promoter  of  water- 
power  schemes  who  depends  on  rainfall  data.  From  1868 
to  1914  the' general  average  from  year  to  year  as  the 
records  increased  in  length  was  above  that  for  the  entire 


uncertainty  of  records  of  a  short  duration,  unless  there  is 
positive  evidence  that  the  period  under  consideration  is 
a  dry  period,  or  vice  versa. 

YEARLY  AND  AVERAGE  RAINFALL  AT  HAVANA,  CUBA.  1859 
1914  (EXPRESSED  IN  INCHES) 


TO 


*Civil  Engineer,  Cienfuesos,  Cuba. 


Year 
1859 
18G0 
1861 
1862 
1863 
1864 

1865 
1866 
1867 
1868 
1869 

1870 
1871 
1S72 
1873 
1874 

1875 
1876 
1877 
1878 
1879 

1880 
1881 
1882 
1883 
1884 

1885 
1886 


Averages    of    Rainfall  in 
Stated  Periods 
All        5        10  20 
Years    Yr.      Yr.  Yr. 
Rain-   Pre-    Pre-    Pre-  Pre- 
fall     vious  vious  vious  vious 

44.84     

44.45  44.65   

40.59  43.29   

51  29  45.30   

45.10  45  25  45.25   

47.88  45  69  45.86   


46.86  45.86  46.35   

45.95  45.87  49.42   

71  40  48.71  51.44   

49  80  48.82  52.38  48.82 
55  79  49.45  53.98  49.91 


46  27  49.19  53.84  50.09 
53  84  49.54  55.42  51.42 

47  88  49.42  50.72  51.08 
51  47  49  56  51 .05  51.71 
53.18  49.79  50.53  52  24 

42.31  49.76  49.74  51.79   

53.94  49  60  51.76  52.59   

62.01  50.26  52  58  51.65  ..... 

54.05  50  45  53.08  52  07  50  45 

45.07  50.19  51.48  51  00  50.46 

47  94  50  09  54.60  51.17  50.63 

48  43  50  01  51.50  50.63  51  02 
4443  49.78  47.98  50.28  50.68 
46  08  49  63  46.39  49.74  50.73 
51.89  49  72  47.75  49.62  50.93 

48  37  49.67  47.84  50.22  51.01 
64.53  50.20  51.06  51.28  51.93 


Averages    of    Rainfall  in 
Stated  Periods 
All        5        10  20 
Years    Yr.      Yr.  Yr. 
Rain-    Pre-    Pre-     Pre-  Pre- 
Year   fall     vious  vious  vious  vious 

1887  49  33  50.17  52  04  50  01  50.83 

1888  53.51  50.28  53.53  49.96  51.02 

1889  59.73  50.59  55.09  51.42  51.21 

1890  59.73  50.87  57.37  52.60  51.89 

1891  59.73  51.14  56.41  53.73  52.18 

1892  58.30  51.35  58.20  55.12  52.70 

1893  60  59  51  62  59  82  56.57  53.16 

1894  50.71  51.59  57.81  56.45  53.03 

1895  55.85  51.71  57.03  57.20  53.71 

1896  51.00  51.69  55  30  55.85  53.57 

1897  46  21  51.55  52.88  55.54  52.78 
898  39:75  51.25  48.72  54.17  52.06 

1899   28.71  50.70  44  32  51.06  51.24 


1900  41  12  50.48  41  37  49  20  50 .90 

901  55.89  50.60  42.34  48.82  51.28 

1902  41  12  50.39  41.32  47.10  51.11 

1903  46.56  50.30  42.68  45.70  51.13 

1904  39.58  50.07  44.85  44.59  50.52 

1905  36.32  49.78  43.89  42.63  49  92 

1906  52.48  49.83  43.21  42.77  49.81 

1907  27  05  49.37  40  40  40  86  48.20 

1908  49.13  49.36  40.91  41.79  47.89 

1909  52.50  49.42  43.49  44.18  47.62 

1910  46.60  49.37  45.55  47.72  46  96 
41  76  49  22  43  41  43.31  46.06 

1912  40  SO  49.18  47  30  43.88  45.49 

1913  49  25  49  18  47 .38  44.15  44.92 

1914  41  69  4S  69  45.22  44.36  44.47 
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By  Robeet  Klotz* 

That  concrete  forms  the  most  satisfactory  material 
for  the  support  of  street  pavements  is  unquestionable, 
but  the  fact  that  the  very  qualities  which  render  it  so 
satisfactory  for  the  purpose  may  at  the  same  time  re- 
sult m  a  source  of  great  danger  does  not  seem  to  receive 
sufficient  consideration.    With  pavement  laid  on  sand  or 
on  the  existing  subsoil  any  subsurface  voids  caused  by 
leaks  from  defective  water  mains  or  by  defective  sewers 
were  followed  shortly  by  a  noticeable  depression  m  the 
pavement,  except  in  rare  instances  in  which  the  blocks 
had  been  laid  with  very  close  joints  and  chanced  to 
form  an  arch  over  the  opening.    When  the  depressions 
were  slight  they  were,  as  a  rule,  occasioned  by  settlement 
of  the  subsoil,  and  the  restoration  of  the  pavement  to 
grade  was  sufficient  to  eliminate  the  defect.   Where  condi- 
tions below  the  surface  were  serious,  the  condition  of  the 
pavement  was  indicative  of  the  need  for  investigating 
the  underlying  mains  or  sewers,  and  the  source  of  the 
trouble  was  soon  located  and  removed. 

With  the  introduction  of  the  concrete  base  the  practice 
ot  restoring  the  pavement  over  small  depressions  to 
grade  without  investigation  of  the  underlying  cause  has 
been  adhered  to.  However,  the  use  of  the  monolithic  base 
should  naturally  point  to  the  necessity  for  a  radical 
change,  as  its  inherent  power  of  bridging  over  a  void  of 
considerable  area  and  volume  should  render  the  investi- 
gation of  the  cause  of  any  noticeable  depression  of  the 
concrete  base  obligatory. 


ment  to  the  after  effects  of  a  severe  washout  at  the  north 
side  of  110th  St.,  which  had  occurred  during  the  early 
par  of  1910  The  excessive  thickness  of  the  concrete 
explains  the  fact  that  a  comparatively  small  area  of  pave- 
ment was  displaced  by  the  actual  flow  of  water 

As  the  results  of  the  washout  required  the  reconstruc- 
tion of  the  street-railway  tracks  and  most  of  the  subsurface 
structures  m  the  entire  block  on  Manhattan  Ave.  between 
109th  and  110th  St.,  the  reconstruction  of  about  200  ft 
of  double  track  on  8th  Ave.  (parallel  to  and  over  400 
ft.  distant  from  Manhattan  Ave.)  and  the  restoration  of 
portions  of  the  roadways  and  sidewalks  on  Manhattan 
Ave.  and  on  110th  St.  at  points  600  and  700  ft.  distant 
from  the  location  of  the  break,  it  may  well  be  seen  that 
even  a  very  appreciable  expenditure  of  money  for  the 
purpose  of  investigating  the  cause  of  the  pavement  settle- 
ment would  have  been  a  profitable  investment 

As  the  district  lying  immediately  east  and  north  of 
the  location  of  the  break  consists  of  land  filled  in  on  a  base 
ot  riprap  tt  may  also  be  assumed  that  additional  settle- 
ments will  occur  from  time  to  time  at  other  points  where 
the  dirt  has  been  washed  into  the  voids  of  the  riprap 
and  where  the  pavement  is  now  supported  solely  by  the 
concrete  base.  , 

Upheaval  Due  to  Gas  Explosion 


An  Example  mom  New  Yokk  City 

A  good  example  of  the  result  of  lack  of  appreciation  of 
this  requirement  was  the  breaking  of  a  48-in.  water 
mam,  with  attendant  damage  to  surrounding  streets  on 
Manhattan  Ave.,  New  York  City,  on  June  4,  1915  ' 

An  examination  of  the  pavement  surrounding  the 
break  shortly  after  its  occurrence  gave  remarkably  clear 
indication  that  the  preliminary  failure  of  the  pipe  had 
occurred  some  time  before  and  that  the  leak  had  existed 
and  had  been  washing  away  the  subsoil  for  5  or  6  yr 
Where  the  pavement  had  been  broken  out,  the  sections 
ot  the  concrete  base  showed  a  thickness  varying  over  the 
entire  street  intersection,  from  G  in.,  as  called  for  by  the 
specifications,  to  22  in.,  the  minimum  thickness  being  ad- 
jacent to  the  street-railway  tracks,  which  were  carried  on  a 
masonry  structure  bridging  the  water  mams  and  served 
to  prevent  the  settlement  of  the  pavement  adjoining  them 
Inis  heavy  concrete  showed  distinctly  that  various  layers 
from  2  m.  to  G  in.  in  thickness,  had  been  applied  from 
time  to  time  to  restore  the  settled  pavement  to  its  proper 
grade  and  that  this  had  been  done  over  almost  the  entire 
area  affected  by  the  washout. 

The  continued  settlement,  as  recorded  in  the  many  layers 
of  added  concrete,  should  have  been  recognized  as  an  indi- 
cation of  some  defect  in  one  of  the  mains  or  sewers 

further  evidence  of  the  need  of  examination  of  sub- 
surface conditions  was  the  settlement  of  the  street-rail- 
way tracks  on  Manhattan  Ave.  between  109th  and  110th 

thm  T;  1  been  COrreC'ted  some  two  3^  before,  al- 
™ugh  it  was,  perhaps,  excusable  to  attribute  this  settle- 

•111  W.  49th  St.,  New  York  City. 


Another  example  of  the  preliminary  surface  indication 
of  a  water  leak,  although  the  evidence  in  this  case  was 
much  less  marked,  was  that  resulting  in  the  washout 
winch  caused  illuminating-gas  explosions  and  the  con- 
sequent wrecking  of  the  pavement  on  23rd  St  at  5th 
Ave.,  New  York  City,  somewhat  over  a  year  earlier 

Early  m  1912  a  slight  hole  in  the  pavement  and  base 
along  23rd  St.  at  the  intersection  of  5th  Ave  revealed 
upon  investigation,  a  cavity  approximately  G  ft.  deep  and' 
about  4  ft.  in  diameter.  Nothing  was  done  at  the  time 
beyond  filling  in  the  cavity  and  restoring  the  pavement 
over  the  opening.  As  this  cavity  was  located  about  10 
ft.  directly  west  of  the  section  of  the  water  main  which 
finally  broke  apart,  there  is  no  question  but  that  it  was 
caused  by  a  minor  leak  existing  in  the  main  at  that  time 
or  for  some  time  before,  and  that  an  investigation  would 
have  disclosed  the  existence  of  undesirable  conditions 
the  immediate  correction  of  which  would  have  avoided  the 
damage  resulting  from  the  ultimate  break. 

That  in  either  of  these  or  in  any  such  cases  the  initial 
cracking  of  the  pipe  is  other  than  accidental  is  very  doubt- 
ful, and  the  failures  of  cast-iron  mains  are  too  few  to 
warrant  any  criticism  of  the  accepted  types  of  pipe  or 
the  manner  of  laying  them. 

The  experience  in  the  two  cases  cited,  however,  and  in 
others  m  which  slight  surface  defects  have  led  to  the  un- 
covering of  extensive  cavities,  clearly  indicates  the  need 
oi  regarding  settlements  in  pavements  laid  on  concrete  as 
a  base  as  distinct  warnings  of  subsurface  defects,  rather 
than  as  minor  pavement  defects  to  be  corrected  by  restor- 
ing the  surface.    An  investigation  of  a  case  of  this  kind 
need  not  necessarily  involve  extensive  or  expensive  exca- 
vation.   An  examination  of  the  interior  of  a  sewer  or  a 
test  of  the  water  mains  will  often  indicate  the  location  of 
defects  the  existence  of  which  has  not  been  suspected. 
Where  such  an  investigation  yields  no  results  and  the  set- 
tlement of  the  pavement  continues,  excavation  should  be 
resorted  to,  unless  there  is  a  definite  and  reliable  record 
of  a  reasonable  cause  for  the  settlement. 
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By  Henry  D.  Silliman* 


SYNOPSIS — Sewer  gagings  and  related  data  in 
a  Seattle  sewer  district  show  that  the  maximum 
flow  in  the  outfall  sewer  occurred  about  10  min. 
after  the  time  of  greatest  precipitation,  as  com- 
pared with  a  "running  time"  of  20  min.  between 
the  most  distant  manhole  and  the  recording  gage. 

The  purpose  of  this  article  is  to  show  by  records  of 
both  rainfall  and  runoff  the  truth  of  a  theory  used  in  the 
design  of  storm-water  sewers  and  given  by  0.  Hufeland 
in  Engineering  News  of  Nov.  5,  1914.  The  theory  is  that 
the  maximum  How  in  an  outfall  sewer  occurs  at  a  period 

^Assistant  District  Engineer,  City  Engineer's  Office,  Seattle, 
Wash. 


500' 


1000' 

_J 


Catch  Basins  and  Inlets 

C  Contributing  Areas 

[~  Adjoining  Areas 

I   Adjoining  Sewerage 

Systems 
2.34      Time  of  Running 
in  Minutes 
Grades 
in  Percentages 

Sewer  Pipes'- 
6-  


10.4 


of  time  considerably  less  than  that  ordinarily  given  as 
the  period  or  time  of  concentration,  which  is  defined  by 
Raikes  as  "the  time  actually  required  for  the  storm-water 
to  flow  through  the  sewer  to  the  outfall." 

The  data  here  given  in  support  of  the  theory  just 
stated  were  secured  during  1914  in  the  First  Avenue 
intercepting-sewer  district  of  Seattle,  which  is  the  only 
drainage  district  in  the  city  that  can  be  said  to  have 
attained  its  normal  development.  Fig.  1  is  a  map  of  the 
district,  giving  such  available  data  as  might  aid  in  the 
study  of  the  sewer  gagings  here  reported. 

Through  the  cooperation  of  George  N.  Salisbury,  sec- 
tion director  for  the  U.  S.  Weather  Bureau,  the  rainfall 
data  for  the  year  1914  have  been  obtained.  As  will  be 
noted  from  the  map  (Fig.  1)  the  AVeather-Bureau  offices 
are  located  near  the  center  of  this  district. 

During  the  year  1914  there  were  four  rainstorms  of 
more  than  average  intensity.  For  these  storms  the  data 
given  in  the  table  beneath  the  caption  of  Fig.  2  were 
obtained. 

The  recording  gages  were  made  by  the  Bristol  Co., 
the  type  of  case  used  being  that  known  as  "moisture- 
proof."  Less  trouble  would  have  resulted  if  their  "water- 
proof" case  had  been  used.  It  was  also  found  that  the 
pressure-diaphragm  case  acted  as  a  grease  trap,  suffi- 
cient grease  accumulating  to  affect  the  pliability  of 
the  diaphragm  and  to  fill  the  inlet  holes  of  the  case. 


PIG    1      MAP  OP  FIRST  AVENUE  INTERCEPTING  SEWER  DISTRICT,  SEATTLE,  WASH. 
Estimated  population,'  26,000.    Storm-water  i„let_s..  «},,  Pavement  and  ^^^M^it^T^^  M  ^ 


^aTorXUveTa^^  acres:  total  contributing  area"    bove  recording 


October  28,  1915 


ENGINEERING  NEWS 


833 


The  pressure  bulb,  or  case,  was  set  6  in.  above  and  on 
the  center  line  of  the  48-in.  sewer.  The  bulb  was  bold 
in  place  by  a  collar  of  ^xl-in.  iron  around  a  2-in.  gal- 
vanized-iron  pipe  secured  by  a  trench-brace  screw. 

Large  quantities  of  paper,  laundry  rags,  etc.,  travel 
through  this  sewer.  The  charts  show  small  fluctuations 
caused  by  this  material  gathering  on  the  pressure  bulb 


and  its  fastenings.  After  reaching  a  certain  size,  in 
about  one  hour,  this  accumulation  did  not  increase.  Tlw 
charts  were  removed  and  the  rags,  paper,  etc.,  cleared 
off  each  day  except  Sunday. 

Referring  to  the  map  of  the  district  (Fig.  1),  it  will 
be  seen  that  the  time  of  running  in  this  sewer  system  from 
the  manhole  where  the  recording  gage  was  installed  to  the 


FIG.  2.    DEPTHS  OF  SEWAGE  FLOW  AT  SEATTLE,  WASH.,  DURING  FOUR  HEAVIEST  RAINFALLS  OF  1914 

Recorded  on  Bristol  water-level  gage  in  First  Ave.  intercepting  sewer,  a  4S-in.  circular  sewer,  with  a  0.3S5-per  cent, 
grade.    The  precipitation  and  runoff  for  the  heaviest  portions  of  these  rainfalls  were  as  follows: 


Precipi- 

Date                           Time  tation,  In. 

May  27,  1914  ..  2  :28  p.m.  to  2:33  p.m.  0.07 

2:38  p.m.  0.11 

2:43  p.m.  0.17 

3:28  p.m.  0.20 

June   6,    1914.  .2:40  p.m.  to  2:45  p.m.  0.03 

2:50  p.m.  0.10 

2:55  p.m.  0.12 

3:35  p.m.  0.21 


Runoff  in 
Per  Cent,  of 
Rainfall 

54.5 


Precipi- 

Date                              Time  tation,  In. 

Oct.   30,    1914.  .3:07  p.m.  to  3:12  p.m.  0.11 

3:17p.m.  0.13 

3:22  p.m.  0.14 

3:45  p.m.  0.29 

Nov.  11,  1914.  .0:20  a.m.  to  0:25  a.m.  0.03 

23  6                                                           0:30  a.m.  0.06 

0:35  a.m.  0.09 

1:00  a.m.  0.17 


Runoff  in 
Per  Cent,  of 
Rainfall 

33.4 


40.0 


estimated  discharge 
the  recording  gage 


The  percentages  of  runoff  given  in  the  column  of  the  tabulation  were  calculated  by  dividing  the 
through  the  sewer  for  the  maximum  depth  of  flow  as  shown  on  the  accompanying  charts  taken  from 
on  the  days  in  which  these  storms  occurred,  less  an  amount  equal  to  the  discharge  of  sanitary  sewage  from  this  sewer  in 
dry  weather,  by  the  amount  of  rainfall  over  the  total  area  of  the  district  for  one  minute,  at  an  average  rate  for  the  ten- 
minute  period  having  the  greatest  amount  of  precipitation 
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farthest  removed  storm-water  inlet  is  approximately  20 
min.  Now,  referring  to  the  charts  from  the  recording 
gage  (Fig.  2),  it  will  be  seen  that  the  maximum  flow 
in  the  sewer  occurred  on  or  about  ten  minutes  after  the 
time  of  greatest  precipitation. 

These  results,  then,  seem  to  affirm  the  conclusions  of 
three  American  engineers,  as  follows: 

The  present  percentage  of  rainfall  discharged  from  the 
aforesaid  urban  districts  cannot,  however,  be  regarded  as 
permanent,  since  improvements  are  constantly  being  made 
by  the  construction  of  new  buildings,  pavement  and  sewers. 
Hence,  not  only  is  the  proportion  of  the  impervious  surface 
on  these  districts  steadily  growing,  but  the  time  required  for 
the  concentration  of  the  storm  water  in  the  outlet  sewers  is 
also  becoming  materially  reduced. — Emil  Kuichling.  "The 
Relation  Between  Rainfall  and  the  Discharge  of  Sewers  in 
Populous  Districts."    "Trans.  Am.  Soc.  C.  E.,"  Vol.  XX. 

The  method  of  finding  the  time  whose  rate  of  precipitation 
would  cause  the  maximum  flood  is  then  as  follows: 

1.  Estimate  the  time  in  minutes  required  for  the  water  to 
pass  from  the  most  distant  inlet  to  A. 

2.  Take  half  this  time  and  add  eight  minutes. 

[A  being  any  point  on  the  outfall  sewer,  eight  minutes 
equals  time  allowed  for  water  to  pass  over  roofs,  pavements, 
etc.,  before  reaching  the  sewer  inlets. — Ernest  Wilder  Clarke, 
"Storm  Flow  from  City  Sewers,"  "Engineering  News,"  Nov.  6, 
1902.] 

The  method  given  demonstrates  that  the  time  of  concen- 
tration is  considerably  less  than  the  total  time  taken  for 
sewage  to  flow  to  a  given  point  on  the  outfall  sewer  from  the 
farthest  removed  storm-water  inlet. — O.  Hufeland.  "Graphic 
Method  of  Estimating  Runoff  in  Storm  Sewers."  "Engineer- 
ing News,"  Nov.  5,  1914. 

These  sewage  gagings,  together  with  gagings  of  the 
■flow  in  some  of  the  larger  trunk  sewers,  for  Avhose  drain- 
age districts  such  complete  data  could  not  be  offered, 
were  made  by  me  during  the  year  1914,  under  the  di- 
rection of  A.  H.  Dimock,  City  Engineer  of  Seattle. 

§@t@©ft!iag|  IRtmiPS\E°3R@^dl  Types  ffoir 

In  order  to  select  the  economic  type  of  improvement 
for  the  main  rural  highways  of  Illinois  it  is  necessary  to 
consider  the  first  cost,  the  interest  on  the  investment  and 
the  maintenance  cost. 

The  problem  is  in  a  great  many  respects  directly  com- 
parable with  the  cost  of  service  in  railroad  transportation, 
in  electric  lighting,  telephone  and  telegraph  service,  etc. 

In  general  it  may  be  said  that  if  the  traffic  and  type  of 
road  are  properly  suited  to  each  other,  the  cost  of  service 
for  hard  roads  is  approximately  constant  for  all  types  of 
wearing  surfaces.  Cost  of  service  in  this  connection  is  un- 
derstood to  mean  the  total  cost  per  unit  of  area  per  unit 
of  time  per  unit  of  load,  and  to  be  constant  for  an  in- 
definite period  of  time. 

It  should  be  kept  in  mind  that  the  cost  of  the  first  im- 
provement bears  very  directly  upon  this  cost  of  service, 
for  money  at  3i/2%  compound  interest  doubles  in  20  years, 
and  at  5%  in  14  years.  So  that  as  the  first  cost  goes  down, 
the  saving  on  money  invested  may  be  an  appreciable  item 
in  providing  a  fund  for  the  purpose  of  maintaining  the 
roads  to  a  desired  standard  of  excellence  and  usefulness. 
In  this  way,  where  the  lighter  types  of  improvement  are 
sufficient  to  meet  the  demands  of  traffic,  it  is  wasteful  to 
invest  money  where  it  serves  no  purpose.  Later  on  the 
amount  so  saved  might  be  used  for  the  purpose  of  resurfac- 
ing the  road  to  meet  the  increased  demands  of  a  greater 
volume  and  a  changed  character  of  traffic. 


xVnother  important  factor  that  should  not  be  overlooked 
is  that  the  more  roads  built  the  easier,  and  consequently 
the  cheaper  it  is  to  build  them.  This  has  a  douhle  signifi- 
cance, in  that  the  sooner  hard  roads  are  in  service,  the 
sooner  and  more  generally  will  their  advantages  be  felt, 
and  also  in  that  the  cost  of  reconstruction  will  be  less 
proportionately  than  the  cost  of  first  construction,  be- 
cause of  the  increased  facilities  for  handling  materials 
over  better  roads. 

As  to  the  type  of  road  which  the  state  could  assume 
the  burden  of  maintaining,  no  one,  two  or  three  types 
could  possibly  meet  economically  the  wide  range  of  condi- 
tions to  be  found  on  the  10,000  mi.  of  designated  state- 
aid  roads  in  Illinois. 

The  types  of  pavements  which  might  properly  be 
adopted  for  main  rural  highways  in  Illinois  cover  a  wide 
range  and  depend  upon  cost,  which  varies  with  availabil- 
ity of  materials  ;  traffic,  which  varies  in  amount  and  kind 
with  different  locations,  and  local  preference,  which 
changes  largely  with  popular  sentiment. 

The  state  might  reasonably  assume  the  burden  of  main- 
taining a  pavement  regardless  of  type,  if  the  traffic  is 
proportioned  to  the  ability  of  the  particular  type  in  ques- 
tion to  resist  the  wear  occasioned  by  the  traffic. 

The  state  might  cooperate  with  the  county  to  share  a 
portion  of  the  cost  of  maintenance  where  the  type  of 
pavement  selected  is  only  partly  able  to  withstand  eco- 
nomically the  burden  of  traffic  which  will  come  upon  it. 
The  state  should  not  assume  any  portion  of  the  cost  of 
maintaining  earth  roads  unless  the  partnership  between 
the  state  and  county  were  extended  to  cover  the  entire 
item  of  maintenance,  in  which  case  an  equitable  solution 
of  the  problem  would  appear  to  be  an  equal  division  of  the 
cost  of  maintenance  between  the  state  and  county. 

I  recommend  that  the  state  adopt  some  comprehensive 
scheme  for  taking  a  census  of  traffic  and  gathering  such 
other  information  as  is  necessary  for  the  proper  scientific 
solution  of  the  problem  of  determining  upon  its  economic 
types  of  roads  for  various  localities  and  conditions. 

HmimdlMiag  BifhcI&s  wit&v  Gravity 

By  YV.  B.  Conaxt* 

Roller  gravity  conveyors  for  moving  bricks  and  mortar 
in  mill  construction,  with  an  endless-chain  elevator  to 
raise  the  brick  trays  and  mortar  boxes  from  ground  level 
to  the  scaffolding,  have  been  used  by  the  Aberthaw  Con- 
struction Co.,  of  Boston,  Mass.,  in  several  recent  factory 
contracts.  A  good  example  of  their  application  is  to  be 
seen  in  the  construction  of  a  new  mill  for  the  Farrell 
Foundry  and  Machine  Co.,  Ansonia,  Conn.,  the  conveyors 
being  obtained  from  the  Matthews  Gravity  Carrier  Co., 
Elwood  City,  Penn.  They  consisted  of  4-ft.  and  8-ft. 
frames  containing  rollers  14  in.  long  and  2^  in.  m 
diameter,  laid  4i/4  in.  c.  to  c.  Curves  of  45°  and  90°,  in 
8-ft.  sections,  were  provided  for  conveying  materials 
around  some  very  sharp  turns. 

The  cars  which  delivered  the  bricks  were  placed  on  it 
siding  alongside  the  job,  the  bricks  being  piled  into  trays 
inside  the  car.  One  of  the  roller  gravity  conveyors  led 
into  the  car  (Fig.  2),  and  on  this  the  trays  were  laid  and 
transported  120  ft.  by  their  own  momentum,  turning  at 


♦Extracts  from  a  special  official  report  of  William  W.  Marr. 
Chief  Highway  Engineer,  Springfield,  111 


♦Concord,  Mass. 
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FIG.  1.    ROLLER  CONVEYORS  FOR  BRICK  AND  MORTAR  AT  THE  PARRELL  FOUNDRY 


Distributing  roller  conveyor  leads  from  far  end  of  platform  at  left,  out  to  the  scaffold 


ANSONIA,  CONN. 


right  angles  and  coming  to  the  foot  of  the  elevator,  5  or 
6  ft.  below  their  starting  point. 

The  elevator  was  of  the  endless-chain  type,  having  pro- 
truding fingers  on  which  the  trays  were  placed.  It  was 
driven  by  a  3-hp.  electric  motor,  the  rise  being  60  ft.  The 
most  economical  speed  for  the  elevator  was  found  to  be 
about  45  ft.  per  min.,  at  which  rate  one  elevator  will 
supply  45,000  trays  of  brick  or  boxes  of  mortar  per  8-hr. 
day. 

The  elevator  lifted  to  a  platform,  which  also  served  as 
the  starting  point  for  the  roller  carrier.    The  scaffolds 


FTG 


ROLLER   CONVEYOR   UNLOADING  CAR 


employed  were  furnished  by  the  Patent  Scaffolding  Co., 
of  New  York  City,  and  the  loading  platform  previously 
mentioned  was  raised  by  the  same  type  of  mechanism 
which  operated  the  scaffolds.  A  man  stationed  on  the 
platform  lifted  the  trays  from  the  elevator  and  set  them 
on  the  conveyor,  which  ran  at  right  angles  after  emerging 
from  the  building,  and  continued  along  a  staging  which 
was  placed  behind  the  masons.  Men  at  the  back  of 
the  scaffold  transferred  the  trays  from  the  carrier  to 
the  bricklayers'  tables.  The  scaffold  and  the  platform 
were  maintained  at  the  same  elevation. 

Mortar  was  handled  conveniently  and  economically  by 
this  system,  both  on  the  ground  and  on  the  scaffold.  The 
containers  were  made  of  No.  14-gage  sheet  iron  with 
electrically  welded  joints,  or  of  %-in.  board  lined  with 
zinc  and  holding  a  hodful  (about  125  lb.).  Wheelbarrows 
were  entirely  dispensed  with  on  the  Ansonia  construction. 

Chain  Elevator  vs.  Hod  Hoist 

The  chain  type  of  elevator  requires  very  little  power, 
and  costs  for  freight  and  installing  are  less  than  for  an 
elevator  of  the  platform  type.  Where  the  platform  ele- 
vator is  used  it  should  always  he  under  the  direction  of 
the  brick  foreman  (and  no  one  else),  if  speed  and  econ- 
omy are  the  chief  considerations.  In  constructing  build- 
ings 100  ft.  or  more  in  height  a  platform  hoist  appears 
to  be  a  necessity.  Every  elevator,  whether  of  platform  or 
chain  type,  requires  two  men — one  to  load  and  one  to 
unload.  Intrusting  these  operations  to  the  men  who  are 
wheeling  materials  is  sure  to  cause  delay  and  congestion, 
and  is  at  all  times  an  unsafe  practice. 
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SYNOPSIS — Second  article  on  the  Newark 
street-railway  terminal  of  the  Public  Service  Rxj. 
Design  of  transportation  facilities  on  subway,  ele- 
vated and  exchange  concourse  floors.  Construc- 
tion to  carry  hear;/  moving  loads  under  an  office 
building.    Typical  office-floor  arrangements. 

The  congestion  of  traffic  at  the  intersection  of  the  two 
main  arteries  of  travel  in  Newark,  N.  J. — Broad  and 
Market  St. — and  the  plan  to  divert  the  street  cars  from 
this  point  to  a  double-deck  exchange  terminal  for  the 
several  lines  were  described  in  Engineering  News  of  Oct. 
?,  1915.  It  is  sufficient  to  note  here  that  surface  cars 
from  the  west  are 
brought  into  a 
subsurface  station 
through  a  short 
approach  subway 
and  those  from 
the  north,  east 
and  south  come  in 
from  the  rear  to 
an  elevated  sta- 
tion. This  is  di- 
rectly over  the 
other,  but  an  ex- 
change concourse 
(at  street  level) 
is  between  them. 
The  design  of  the 
terminal  building 
from  both  a  trans- 
portation and  a 
structural  stand- 
point is  unusually 
interesting.  The 
main  entrance, 
shown  in  Fig.  1, 
is  on  Park  Place, 
where  there  is  a 
frontage  of  181  ft 


FIG.  1.    TERMINAL  AND  OFFICE 
PARK  PLACE, 


The  main  building  extends  back 
some  350  ft.  to  Pine  St.  and  has  entrance  wings  to  East 
Park  and  North  Canal  St.  Property  is  required  east  of 
Pine  St.  for  elevated-track  approaches,  hut  this  is  not 
built  on,  except  for  a  large  single-story  garage  under 
the  tracks.  In  the  architectural  treatment  of  the  front 
large  arches  and  a  heavy  marquise  over  the  sidewalks 
have  been  employed  to  suggest  the  effect  of  a  railroad 
station ;  hut  all  deep  reveals  and  heavy  cornices  which 
might  collect  dirt  and  ice  have  been  avoided.  This  ele- 
vation will  be  finished  in  blue  Indiana  limestone.  The 
rest  of  the  building  will  be  finished  in  buff  brick.  The 
front  will  be  illuminated  at  night  by  projectors  along  the 
edge  of  the  marquise. 

Street-Railway  Facilities 

The  floor  and  track  plans  for  the  subway,  concourse 
and  elevated  levels  are  shown  in  Fig.  2.  The  subway 
floor  is  21  ft.  below  street  curb;  the  platform  and  rails 


are  at  the  same  level.  A  single  incoming  track  divides 
into  two  unloading  tracks  on  the  south  side,  each  280 
ft.  long  and  providing  trackage  for  a  total  of  10  cars. 
These  two  tracks  converge  on  a  loop  (50-ft.  radius)  and 
come  back  to  three  225-ft.  loading  tracks  on  the  north 
side.  These  in  turn  lead  to  the  outgoing  line  of  the 
subway.  From  the  unloading  side  four  stairways  lead 
up  and  seven  go  down  to  the  loading  platforms.  (The 
basement  of  the  wing  to  East  Park  St.  will  be  used  for 
boiler  and  service  plant;  the  North  Canal  St.  wing  will 
house  the  building  superintendent,  service  shops  and  stor- 
age. Some  spare  room  on  the  Park  Place  front  will  be 
used  by  the  Public  Service  companies'  mailing  depart- 
ment, to  which  a  chute  and  elevator  deliver.) 

The  elevated 
trans  portation 
floor  is  similar  in 
scheme,  but  re- 
versed to  bring 
the  loading  plat- 
form directly  over 
the  subway  un- 
loading side. 
There  are  two  un- 
loading tracks, 
110  and  1T0  ft. 
long,  and  three 
for  loading,  140, 
180  and  190  ft. 
long.  Between  the 
concourse  and  ele- 
vated loading 
platforms  there 
are  six  stairways, 
with  five  on  the 
unloading  side.  On 
the  elevated  level 
in  the  East  Park 
St.  wing  will  be 
the  service-plant 
coal-storage  and 
conveying  machinery,  and  in  the  North  Canal  St.  wing 
will  be  the  railway  division  offices  and  the  employment 
bureau  of  all  the  companies. 

The  street-level  floor,  besides  serving  as  a  concourse, 
with  waiting  and  toilet  rooms,  information  and  parcel 
booths,  soda  and  news  stands  and  other  renting  space, 
will  be  used  for  the  show  rooms  and  order  departments 
of  the  allied  gas  and  electric  companies.  It  is  expected 
that  this  location  will  secure  the  maximum  possible  at- 
tention from  these  companies'  patrons.  The  terminal 
station  master  and  the  railway  instruction  school  will 
be  quartered  on  this  floor.  Here  also  will  be  the  coat 
rooms  for  an  assembly  hall  above. 

The  main  elevators  rise  from  the  front  of  the  con- 
course, though  there  are  smaller  groups  in  the  north  and 
south  wings.  The  main  shaft  rises  through  the  elevated- 
track  loop  and  does  not  extend  below  the  street  level. 
The  arrangements  for  preventing  interference  between 
the  railway  crowds  and  the  office  people  are  seen  from 
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the  concourse  plan ;  yet  the  elevators  are  accessible 
persons  entering  and  leaving  the  concourse. 
The  floor  space  is  divided  thus  (square  feet)  : 

Subway    104, 

Concourse    70, 

Elevated    70, 

Six  office  floors   ISO, 

Kitchen  and  pent  house   12, 


to 


000 
000 
000 
000 
000 


NORTH    CANAL.  ST. 

Elevated  Floor 


A=  ENTRANCE  LOBBY  % 
B  =  ELEVATORS 
C=SMOW  WINDOWS 
D  =  VESTIBULE 

E=GAS  AND  ELECT  ORDER  DEPT 


Concourse  Level 


A  =  LOADING  TRACKS  WESTBOUND 
B  =  UNLOADING  TRACKS  EASTBOUND 


Subway  Level 

PIG.  2.    FLOOR  PLANS  OF  STREET-RAILWAY  TERMINAL 


The  offices  are  to  be  used  entirely  by  the  Public  Serv- 
ice Corporation  and  the  operating  railway,  electric  and 
gas  companies. 

Arrangement  op  Office  Floors 

Extending  above  the  elevated-train  floor  are  six  office 
stories,  each  with  30,000  sq.ft.  A  typical  floor  (that  of 
the  railway  company)  is  shown  in  Fig.  3.  The  peculiar 
shape  is  due  partly  to  the  property  lines  and  partly  to 
the  necessity'  of  securing  a  maximum  amount  of  light 
and  air.  Each  wing  of  the  office  structure  is  only  two 
rooms  deep,  so  that  all  offices  will  have  outside  windows. 

The  third  story  is  to  be'  used  for  the  gas  and  electric 
companies'  commercial-bookkeeping  and  complaint  de- 
partments and  the  closely  related  offices.  The  fourth 
story  will  provide  quarters  for  the  treasurer  of  the  hold- 
ing corporation,  the  auditing  departments  of  the  gas  and 
electric  companies  and  a  general  assembly  hall.  In  the 
fifth  story  will  be  the  rest  of  the  gas-company  offices, 
the  auditing  department  of  the  railway  company  and  the 
publicity  departments  of  all  the  companies.  In  the  sixth 
story  (Fig.  3)  will  be  the  offices  of  the  railway  com- 
pany; in  the  seventh  story  will  be  the  legal,  claim,  real- 
estate  and  welfare  departments  of  the  parent  corporation, 


FIG. 


A  ■  TIME  TABLE  CLERKS 
B=  DISTRIBUTION  CLERKS 
C  ■  TRAFFIC  DEP'T. 
D  =  PURCHASING  DEP'T. 

3.    RAILWAY  OFFICE  FLOOR,  PUBLIC  SERVICE 
TERMINAL  BUILDING 


the  operating  officers  of  the  electric  company  and  the 
law  and  technical  library.  The  eighth  story  will  be 
left  for  the  executive  offices,  the  general  claim  depart- 
ment and  the  officers'  and  employees'  dining  rooms.  Over 
the  eighth  story  will  be  the  kitchen. 

Foundations  for  the  Structure 
Because  of  the  introduction  of  a  railway  terminal,  with 
heavy  moving  loads,  in  a  large  office  building,  careful 
consideration  was  given  to  the  foundations.  Test  bor- 
ings for  depth  of  foundations  were  made  to  bedrock  at 
various  locations  over  the  site  of  the  terminal  and  sub- 
way. The  overlying  material  was  fairly  regular,  and 
shale  rock  was  found  at  approximately  55  ft.  below  the 
curb.  A  15xl5-ft.  test  pit  was  sunk  to  disclose  the  ex- 
act nature  of  the  excavation  and  ground-water  condi- 
tions. 

The  effect  of  traffic-produced  vibration  on  the  office 
structure  and  on  neighboring  buildings  had  to  be  con- 
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sidered.  Two  schemes  of  construction  to  avoid  trouble 
were'  given  consideration.  One  was  to  have  a  set  of 
columns  for  the  train  floors  and  a  separate  set  for  the 
office  building.  The  other  plan  was  to  use  a  single  set 
of  piers  going  down  to  bedrock  and  to  carry  the  ele- 
vated-railway loads  on  a  deep  floor 
system  supported  by  the  building 
columns. 

This  second  plan  was  adopted  partly 
because  the  heavy  Moors  would  deaden 
the  noise  and  reduce  the  vibration 
from  the  cars  and  partly  because  a  sin- 
gle set  of  columns  was  very  desirable 
in  providing  ample  clearance  for  train 
operation.  The  foundation  piers  are 
from  6  to  12  ft.  in  diameter  and 
were  carried  down  to  rock  by  air  cais- 
sons. The  building  columns  are  carried 
on  a  grillage  of  steel  I-beams  as  shown 
5. 


("Tockolith"),  selected  for  maintenance  of  concrete 
bond. 

On  the  subway  floor  between  the  columns  transversely 
and  just  above  the  grillages  are  built-up  cross-girders 
(Fig.  5),  and  framed  between  these  are  stringers  parallel 
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The  spoil  removed  in 
for  the  foundations  was  loaded  upon 
motor  trucks  and  carried  to  a  right-of- 
way  which  the  railway  company  is 
building  across  the  Newark  Meadows. 
The  contractors  'had  a  large  fleet  of 
these  motor  trucks,  with  a  garage  and  repair  shop,  on  the 
premises,  during  the  earlier  stages  of  construction. 

Unique  Waterproofing  Completed 

A  continuous  waterproof  envelope  has  been  put  around 
the  grillages  and  under  the  platforms  and  tracks  of  the 
entire  building  and  subway  to  shut  off  ground-water  con- 
tact. The  waterproofing  is  unique  in  building  construc- 
tion because  of  its  extent  (500,000  sq.ft.)  and  because 
of  its  evident  completeness.  The  same  waterproofing 
has  been  employed  under  the  elevated-station  floor  and 
approach  track,  toilets,  blueprint  rooms,  kitchens,  etc. 

In  general  the  system  employed  was  the  "Larutan" 
system,  originated  by  Oscar  Sheffield  (Masonry  Water- 
proofing Co.,  of  Brooklyn,  N.  Y.).  It  was  given  severe 
tests  before  being  specified  by  the  railway  engineers.  The 
membrane  is  built  up  of  a  single  layer  of  Yg-w.  bitu- 
minous sheets  formed  by  dipping  muslin  in  melted  im- 
ported asphalt  (kept  at  225°  F.).  On  this  job  two  sheets 
lapped  under  water  have  been  shown  to  cement  perfectly. 
Great  adhesion  to  concrete  or  grout  deposited  wet  upon 
it  was  developed,  due  to  the  penetration  of  the  asphalt. 

Steel  Structure  of  the  Terminal 

The  building  as  a  steel  structure  has  its  greatest  in- 
terest for  the  first  three  floors  above  the  foundation.  The 
office  floors  are  of  the  usual  type.  There  is  in  the  upper 
structure,  however,  the  somewhat  unusual  provision  of  a 
5-ft.  space  between  the  roof  and  the  ceiling  of  the  upper 
floor.  This  serves  as  a  pipe  gallery  for  the  heating  sys- 
tem. The  floor  of  this  gallery  is  of  reinforced  cinder 
concrete  suspended  by  structural-steel  hangers  from  above 
and  designed  to  carry  a  load  of  45  lb.  per  sq.ft.  In 
this  gallery  space  at  one  place  there  is  a  heavy  latticed 
truss  from  which  a  line  of  hanger  members  support  the 
four  floors  below — to  allow  the  auditorium  in  the  fourth 
story  to  have  a  clear  seating  space. 

The  steel-frame  members  throughout  the  whole  build- 
ing have  bee l  given  a  proprietary  anti-corrosive  paint 
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to  the  track  above  (Fig.  6).  The  cross-girders  rest  di- 
rectly on  the  grillages  and  are  not  joined  to  the  columns, 
except  by  a  loose-bolted  steadying  connection.  Track 
live  loads  are  figured  for  lines  of  40-ton  cars  and  25% 
impact.  The  platform  live-loads  are  150  lb.  per  sq.ft. 
Between  the  stringers  and  ties  is  a  reinforced-concrete 
slab  as  shown  in  Fig.  6.  The  passenger  platforms,  a  12- 
in.  concrete  slab,  are  carried  by  the  fill  between  tracks, 
except  for  the  relatively  unimportant  action  of  the  cross- 
girders  between  columns.  The  platforms  are  reinforced 
only  for  shrinkage  with  a  layer  of  expanded  metal. 

The  cross-girders  vary  from  3  to  5  ft.  in  depth,  ac- 
cording to  the  span.  The  stringers  are  24-in.  I-beams. 
The  track-slab  reinforcement  (Fig.  G)  is  of  %-in.  rods 
on  71/2-in.  centers,  with  every  other  rod  bent  up  over  a 
stringer.  The  upper  reinforcement  is  of  %-in.  rods  on 
15-in.'  centers.  The  ties  are  6x8x26  in.  spaced  24  in.  c. 
to  c.    All  these  ties  are  treated. 
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*  FI&.5 
TYPICAL  COLUMN  GRILLAGE 
AND  METHOD  OF 
WATERPROOFING  SAME 

FIGS.  5  AND  6.    TYPICAL,  COLUMN  GRILLAGE  AND  SUB- 
WAY TRACK  CONSTRUCTION 


FIG.  6- CONSTRUCTION  IN  BASEMENT 
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The  construction  for  the  subway  loop  is  varied  some- 
what, since  this  is  not  in  the  main  building  but  under 
the  elevated  approach.  The  short  ties  are  used  bolted 
to  a  concrete  bed  on  earth  and  the  waterproofing  is  car- 
ried under  the  track  and  floor. 

The  elevated  railway-floor  framing  (designed  for  live 
loads  of  100  lb.  per  sq.ft.  up  to  6  ft.  from  track  centers 
and  car  lines  of  10-ton  cars  with  50%  impact)  consists 
typically  of  18-in.  plate  girders  spanning  28  ft.  between 
columns  and  24-in.  I-beams  1  ft.  8  in.  apart.  Above 
the  floor  framing  are  track  stringers  parallel  to  the  rails. 
The  track  construction  is  very  similar  to  that  on  the 
subway  level,  except  that  the  ties  (treated)  are  5x8x27 
in.  and  spaced  2  ft.  c.  to  c.  The  passenger  platforms 
are  reinforced-concrete  slabs  resting  on  the  fioor-beams. 

The  elevated-approach  structure  between  Mulberry 
and  Pine  St.  is  a  steel  frame  with  heavy  concrete  in- 
casement.    The  space  here  over  the  subway  loop  and 


officers'  dining  room.  Terraza  floors  are  specified  for 
the  entire  concourse,  elevator  and  stair  halls  and  em- 
ployees' dining  room.  The  main  entrance  lobby,  eleva- 
tor hall  and  concourse  will  have  marble  trim.  The  office- 
section  trim  will  be  quartered  oak. 

Light,  Heat  and  Other  Services 

The  building  will  be  equipped  for  illumination  by  both 
gas  and  electricity  (combination  fixtures).  The  gas  sup- 
ply comes  to  an  8-in.  header  in  the  North  Canal  St.  base- 
ment, from  which  1-in.  risers  supply  the  various  floors. 
Current  will  be  brought  in  at  high-tension  and  trans- 
formed for  a  110-  and  220-volt  single-phase  60-cycle 
three-wire  system.  For  power  there  will  be  550-volt  di- 
rect-current lines.  The  building  feeders  will  start  at  a 
main  switchboard  and  run  through  a  transverse  tunnel 
below  the  subway  level  to  three  electric  shafts  which  have 
service  panels  at  the  several  floors.    The  floor  wiring  is 
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TRACK  CONSTRUCTION 
BRIDGES  OVER  PINE  ST. 


FIG.  7.   PART  OF  ELEVATED  APPROACH  AND  BRIDGES 


under  the  elevated  tracks  is  inclosed  as  a  45-car  garage 
for  companies'  and  officials'  automobiles.  Typical  con- 
struction is  shown  in  Fig.  7. 

The  trolley  wires  will  be  carried  through  the  subway 
and  on  the  two  station  floors  by  bar  and  hanger  in  a 
pine  trough  fastened  to  strong  cross-pieces  and  iron 
hangers. 

Roofs,  Floors  and  Interior  Finish 

All  the  roofing  will  be  of  tarred  felt,  pitch  and  slag 
(or  over  the  office  section  a  wearing  surface  of  1,4x3x6- 
in.  slate  will  be  substituted  for  the  slag). 

In  the  railway  terminal  the  floors  have  a  finish  of 
1 : 1  mortar,  except  that  where  there  is  heavy  passenger 
exchanges  the  surface  is  1:1:1  sand,  cement  and  car- 
borundum, treated  to  prevent  dusting. 

Only  the  first  three  floors  are  concrete  slabs;  above 
is  hollow  tile  (Burchartz  two-way  system)  with  6  to  8 
in.  of  cinder  concrete  in  which  floor  sleepers  are  em- 
bedded. Most  offices  have  finished  floors  of  iy8x2l/2-m- 
quarter-sawed  Georgia  pine.  Cork  tile  on  the  cinder 
concrete  is  to  be  used  in  the  kitchens,  libraries  and  as- 
sembly room.    The  main  executive  offices  have  oak  floors. 

Marble  mosaic  floors  are  used  for  the  entrance  lobby, 
important  public  spaces  on  the  office  floors  and  in  the 


to  be  installed  in  rigid  conduits  embedded  in  the  con- 
crete fill. 

There  will  be  a  complete  system  of  call  bells,  annun- 
ciators, telephones,  fire-alarms,  watchman  recorders  and 
electric  clocks.  In  the  switchboard  room  (basement) 
two  small  motor-generator  sets  will  step  down  direct 
current  from  550  volts  to  30  to  supply  the  watchman's 
clocks,  fire-alarm  boxes,  bells,  signals,  etc.  An  operating 
room  for  the  telephone  service  of  the  whole  building  will 
be  provided  on  the  fifth  floor. 

For  heating  there  are  five  6xl9-ft.  return-tube  firebox- 
type  boilers,  each  capable  of  carrying  16,(500  sq.ft.  of 
radiation.  A  vacuum  system  will  be  employed  with  the 
distributing  mains  in  the  roof  space  and  risers  feeding 
downward.  The  returns  will  be  collected  in  the  ceiling 
of  the  subway  and  run  to  the  boiler  room.  This  ar- 
rangement is  made  necessary  on  account  of  the  lack  of 
ceiling  space  in  the  railway  floors.  Two  20-hp.  motor - 
driven  vacuum  pumps  will  be  used. 

Parts  of  the  concourse  floor  and  all  of  the  larger  offices, 
bookkeeping  and  drafting  rooms,  etc.,  will  be  mechan- 
ically ventilated  with  washed  and  tempered  air.  For  this 
there  are  two  separate  plants.  One  with  two  supply  and 
two  exhaust  fans,  handling  35,000  cu.ft.  of  air,  is  in  the 
basement  boiler  room  and  distributes  to  four  floors  above 
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the  basement.  The  second  air-washing  plant,  with  two 
supply  and  three  vent  fans,  handling  40,000  eu.i't.  of 
air,  is  in  a  pent  house  above  the  roof  and  distributes 
downward  to  four  floors.    All  fans  are  motor  driven. 

Drainage  water  from  the  subway  and  such  parts  of  the 
terminal  as  are  below  street  grade  is  collected  in  a  main 
sump  under  the  subway  loop  and  is  discharged  by  two 
centrifugal  pumps  each  having  a  capacity  of  400  gal.  per 
min.  and  driven  by  a  7i/2-hp.  motor.  Sewage  from  low 
levels  of  the  building  goes  to  a  separate  sump  and  is 
lifted  35  ft.  into  the  city  sewers  by  three  air  ejectors, 
each  of  150  gal.  per  min.  capacity  and  all  supplied  from 
two  motor-driven  compressors. 

The  water-supply  is  taken  from  the  city  low-pressure 
main  to  the  boiler  room,  whence  it  is  distributed.  Auto- 
matic motor-driven  force  pumps  (two  6x8-in.  triplex, 
150-gal.  units,  with  71/2-hp.  motors)  supply  three  10,- 
000-gal.  cross-connected  tanks  on  the  roof.  These  tanks 
are  connected  to  the  city  high-pressure  fire  service.  From 
the  tanks  2%-in.  down-supply  lines  run  to  various  parts 
of  the  building,  including  the  fire-hose  outlets.  A  5-in. 
line  comes  down  to  a  hot-water  heating  tank  and  boiler. 
The  hot  water  is  circulated  by  two  triplex  150-gal.  pumps 
giving  70  lb.  pressure.  Cooled  drinking  water  is  sup- 
plied to  fountains  throughout  the  building. 

There  are  three  sets  of  elevators  serving  the  office  floors. 
The  main  group  is  near  the  Park  Place  entrance,  and 
here  are  three  having  a  capacity  of  4,000  lb.  at  450  ft. 
per  min.  and  one  of  4,500-lb.  capacity.  Near  the  East 
Park  St.  entrance  are  two  of  3,000-lb.  capacity  at  450 
ft.  per  min.  Near  the  North  Canal  St.  entrance  are 
two  of  3,000-lb.  capacity  and  one  of  5,000-lb.  capacity 
at  450  ft.  per  min.  (9,000  lb.  at  slow  speed). 

Engineering  Work 

The  engineering  required  for  this  terminal  project  was 
unusually  extensive.  It  was  decided  to  organize  a  spe- 
cial force  to  prepare  the  plans  and  specifications,  and  this 
organization  was  made  an  expansion  of  the  railway-engi- 
neering department  under  the  engineer  of  maintenance 
of  way  and  with  an  assistant  engineer  devoting  all  of 
his  time  to  the  terminal.  The  special  force  included  an 
architect,  also  track,  structural,  heating  and  ventilating 
and  electrical  engineers,  besides  the  consulting  engineers 
and  consulting  architects. 

Plans  and  specifications  were  completed  before  any 
tenders  were  asked.  All  equipment,  such  as  lighting  and 
heating,  was  detailed  down  to  the  size  and  location  of 
pipes  and  conduits.  Even  the  location  of  each  telephone 
was  fixed.  Nothing  was  left  to  the  contractors  to  assume. 
The  advisability  of  going  to  the  time  and  expense  of 
such  completeness  was  indicated  by  the  slight  variation 
in  the  contractors'  proposals  for  the  superstructure.  Pro- 
posals were  made  by  eleven  contractors,  and  there  was  only 
about  10%  difference  between  the  lowest  and  highest  bid. 
Three  of  the  lowest  proposals  varied  only  1.8%.  The 
total  cost  of  real  estate,  building  and  financing  is  ap- 
proximately is  $5,500,000.  The  1,000-ft.  subway  cost  ap- 
proximately $350,000  more.  Various  expenditures  are 
not  included  in  these  figures — such  as  the  necessary  re- 
routing of  tracks  elsewhere  in  the  city,  as  noted  in  Engi- 
neering News  of  Oct.  7,  1915.  The  excavation  amounted 
to  100,000  cu.yd. ;  concrete,  92,000  cu.yd.,  and  steelwork, 
9,000  tons. 


As  explained  more  in  detail  in  a  previous  article,  the 
general  scheme  of  a  railway  terminal  and  the  double- 
decked  arrangement  employed  were  the  ideas  of  T.  N. 
McCarter,  president  of  the  Public  Service  Corporation 
and  of  the  allied  railway,  gas  and  electric  companies.  The 
project  has  been  under  the  general  supervision  of  Martin 
Schreiber  as  Engineer  of  Maintenance  of  Way  for  the 
Public  Service  Ry.  C.  F.  Bedwell  has  been  the  engineer 
in  charge.  Jacobs  &  Davies  were  the  consulting  engi- 
neers on  the  subway  and  foundations  and  George  B.  Post 
&  Sons  were  consulting  architects. 

The  contract  for  the  subway,  the  building  excavation 
and  the  foundations  was  let  to  the  Holbrook,  Cabot  & 
Rollins  Corporation,  of  New  York  City.  The  superstruc- 
ture and  remaining  work  were  awarded  to  the  Hedden 
Construction  Co.,  of  New  York.  The  Hay  Foundry  and 
Iron  Works,  of  Newark,  was  the  subcontractor  for  the 
steelwork  covered  by  both  main  contracts.  The  steel  erec- 
tion was  finished  Sept.  23.  Six  floors  were  completed 
Oct.  15. 

  ®.  \% 

ILs^azmg*  Kf©w  R&nAs  ©im  ©Id  Ties 
Em  lb  ©d  died!  aim  Coimeff'cet© 

The  United  Railways  Co.,  of  St.  Louis,  Mo.,  has  com- 
pleted the  reconstruction  of  its  tracks  on  Olive  St.,  be- 
tween 14th  St.  and  Pendleton  Ave.  The  old  tracks  were 
laid  early  in  1906  and  were  constructed  with  9-in.  112- 
lb.  girder  rails  of  the  Trilby  type,  in  which  the  guard 
side  of  the  groove  is  extended  to  form  a  bearing  for 
wheels  of  street  vehicles.  The  rails  were  supported  upon 
cypress  ties  24  in.  c.  to  c.  and  fastened  with  ordinary 
hook-head  spikes,  5y2x^  in.  Brace  tie-plates  on  alter- 
nate ties  and  %-tn-  round  iron  tie-rods  placed  6  ft. 
apart  were  used  to  hold  the  rails  to  gage.  The  rail 
joints  were  of  the  cast-welded  type,  14  in.  long  and  weigh- 
ing 270  lb.  per  joint.  The  cypress  ties  were  completely 
surrounded  by  concrete,  which  extended  6  in.  below  the 
bottom  of  the  ties  and  3  in.  beyond  their  ends.  The 
top  of  the  concrete  was  2  in.  above  the  top  of  the  ties 
where  the  tracks  were  paved  with  granite  blocks  and 
4  in.  higher  where  they  were  paved  with  asphalt. 

At  the  time  this  track  was  laid  it  was  estimated  that 
the  concrete  type  of  foundation  would  outlast  several 
sets  of  rails  and  that  a  new  set  of  rails  could  be  laid 
upon  the  old  ties  when  the  first  set  had  become  worn 
out.  This  was  based  on  the  theory  that  the  ties  would 
be  preserved  by  the  concrete  and  protected  against  me- 
chanical wear  under  the  rails  by  the  steel  tie-plates. 
After  more  than  nine  years'  heavy  service  the  first  rails 
were  worn  out  and  it  was  necessary  to  lay  new  ones. 
Test  excavation  showed  that  the  foundation  was  in  good 
condition,  so  it  was  decided  to  lay  the  new  rails  on  the 
old  ties  as  originally  planned. 

When  the  reconstruction  work  was  started  it  was  found 
that  the  concrete  had  not  been  damaged  and  that  the 
ties  were  wet  and  in  excellent  condition,  free  from  rot 
and  uninjured  by  mechanical  wear.  None  of  these  ties 
had  been  treated  with  preservative,  and  their  soundness 
is  clue  probably  to  the  fact  that  they  remained  wet  and 
were  free  from  alternating  wetting  and  drying  or  freez- 
ing and  thawing. 

The  new  rails  are  of  the  same  type,  9  in.  nigh  and 
weighing  132  lb.  per  yd.    The  rail  section  is  heavily 
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reinforced  at  points  where  the  old  rails  had  been  found 
weak,  and  it  is  thought  that  at  least  15  years'  service 
can  be  secured.  About  500  ft.  of  track  was  laid  with 
100-lb.  T-rail  of  the  A.  R.  A.  section,  in  order  to  demon- 
strate its  wearing  quality. 

The  rails  were  fastened  to  the  old  ties  by  means  of 
114-in.  screw  spikes  6  in.  long,  driven  by  means  of  a 
portable  electric  machine.    Spike  holes  of  %-in.  diam- 


FIG.  1.    RIVETING  RAIL  JOINTS,  ST.  LOUIS  TRACK 
RECONSTRUCTION 


eter  were  bored  in  the  ties  by  a  similar  machine.  The 
ties  are  protected  against  mechanical  wear  by  flat  tie- 
plates  y2  in.  thick,  but  varying  in  thickness  whenever 
necessary  to  bring  the  new  rails  to  a  perfect  surface. 
Tie-rods  %  in.  diameter  were  placed  6  ft.  apart  to  assist 
in  holding  the  rails  to  gage. 

The  Nichol  rail  joint  was  used.  It  consisted  of  a 
pair  of  splice  bars  i/2  in.  thick  and  32  in.  long,  riveted 
flat  against  the  web  of  the  rail  with  1-in.  rivets.  The 
riveter  is  shown  in  Fig.  1.  The  rail  ends  were  cleaned 
by  sand-blasting  before  the  bars  were  placed.  These  bars 
fit  loosely  around  the  base  and  under  the  head  of  the 
rail,  and  when  they  were  in  place  molten  zinc  was  poured 
to  fill  the  spaces  and  make  a  solid  joint. 

The  screw  spikes  were  designed  and  made  especially 
for  this  railway,  and  it  requires  between  three  and  four 
times  as  much  power  to  draw  one  from  a  cypress  tie  as 
it  takes  to  draw  the  ordinary  %xx9g-in.  hook-head  spike. 
This  holding  power  was  shown  at  several  points  where 
screw  spikes  had  been  used  on  repair  work,  as  the  spikes 
pulled  the  cypress  ties  entirely  out  of  the  concrete  when 
the  old  rail  was  lifted  up  with  track  jacks.  The  dif- 
ficulty of  locating  the  few  screw  spikes  installed  and  the 
extra  cost  of  removing  the  rail  by  unscrewing  the  spikes 
made  it  advantageous  to  pull  up  these  ties.  It  was  also 
considered  advisable  to  remove  these  ties  at  this  time,  as 
for  each  tie  there  were  two  hook-head  spike  holes  and 
two  screw-spike  holes.  Very  little  damage  was  done  to 
the  concrete  foundations  by  removing  the  ties  in  this 
manner. 

The  cypress  ties  thus  removed  were  replaced  with  7- 
ft.  lengths  of  old  6-in.  girder  rail,  which  were  attached 
to  the  track  rails  by  %-in.  T-head  bolts  and  rail  clips. 
To  expose  the  old  cypress  ties  so  that  the  new  rails 
and  tie  plates  could  be  laid,  the  rails  were  lifted  by 
heavy  track  jacks  and  the  old  concrete  was  removed  by 


concrete  picks  for  a  width  of  about  !)  in.  on  each  side 
of  the  old  rails.  Very  little  adzing  was  necessary  to 
prepare  the  ties  for  the  new  tie-plates. 

The  new  tracks  were  paved  with  granite  blocks  taken 
from  the  old  tracks  and  redressed  so  as  to  give  a  very 
smooth  surface.  The  size  of  the  granite  blocks  was  great- 
ly reduced  by  the  redressing.  The  blocks  are  held  in 
place  by  a  grouting  of  cement  and  sand,  which  also 
protects  the  edges  of  the  blocks  from  breaking  and  be- 
coming rounded,  so  that  a  very  smooth  pavement  can  be 
constructed  and  maintained. 

Although  weather  conditions  were  unfavorable,  ap- 
proximately 6  mi.  of  track  was  reconstructed  in  five 
weeks.  During  this  work  the  cars  were  removed  from  one 
track  at  a  time  and  rerouted  over  other  tracks.  No 
cars  were  run  over  the  track  during  the  first  eight  days 
after  the  new  concrete  was  placed  alonp-  the  rail.  Fio- 


FIG.    2.    OLIVE   ST.   TRACK,   ST.  LOUIS,  UNDER 
RECONSTRUCTION 

One  track  is  in  service  and  the  other  is  given  over  to  the 
reconstruction  work 


2  shows  the  work  in  progress  on  one  track,  with  the  other 
track  in  service.  The  men  are  removing  the  old  rails 
by  means  of  track  jacks,  the  rails  being  sawn  apart  be- 
tween the  welded  joints. 

The  reconstruction  work  was  under  the  direction  of  C. 
L.  Hawkins,  Engineer  of  Maintenance-of-Way  of  the 
United  Railways  Co. 

The  Hottest  Region  in  the  United  States  is  Death  Valley, 
in  southeastern  California,  according  to  G.  H.  Wilson,  district 
forecaster,  San  Francisco.  The  highest  shade  temperature 
ever  recorded  anywhere  in  the  open  air  with  standard  instru- 
ments and  under  improved  methods  of  exposure  was  recorded 
at  Greenland  Ranch,  on  the  edge  of  Death  Valley,  on  July  19, 
1913,  when  the  thermometer  registered  134  deg.  F.  A  remark- 
able record  of  high  shade  temperature  occurred  July  S  to  14 
of  that  year,  the  dally  maxima  being  as  follows:  128  deg.,  129, 
134,  129,  130,  131,  127.  During  this  period  the  temperature 
never  fell  below  85  deg.  The  Greenland  Ranch  of  the  Pacific 
Coast  Borax  Co.  is  located,  very  appropriately,  on  Furnace 
Creek.  It  is  178  ft.  below  sea  level,  but  somewhat  higher  than 
the  main  floor  of  the  valley.  The  shelter  for  the  instruments 
of  the  cooperative  Weather  Bureau  station  is  not  exposed  to 
the  reflected  heat  from  the  desert. 


8I2                                               B  N  G  1  N  E  E  E  TTST  ()    ST  E  W  Sr                             Vol.  W,  No.  18 
■MiiiiiiiiiiiKiiiraiiiiiiiiiiiiiiiiimiinMiiiiiiiiffliiiiiiniiiiiii  iimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiimi  iiiiiuiiiiiiiiiiiiiiHtiiiiiiiiiiiiiiinniiiniiiiitiiiniiiiiiiiiiiiiiii«miiiiiiiiiiiiiiH  iiiiiiiiiniiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


=,111111111111  ||  IIIIIIIIIIIMIIIIIIIUIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIMII  IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIllllllllllllllllllllllll 

Bf©w  Pavement  Als©  BsHieK. 

By  H.  K.  Higgins* 
The  three  bricks  show  n  in  the  accompanying  view  were 
taken  from  Main  St.,  Jackson,  Mich.,  after  a  useful  life 
of  24  yr.  The  largest  brick  was  near  the  gutter  at  a  point 
of  minimum  wear  and  shows  the  original  glaze  on  all  sides 
and  corners.  It  has  a  vertical  dimension  of  4Vi  in.  The 
smaller  ones  were  procured  from  near  the  middle  of  the 
street  and  are  typical  of  a  large  fraction  of  the  old  bricks. 
The  vertical  dimension  has  been  worn  from  4]/4  down  to 

l3/s  in- 

The  foundation  for  this  pavement  was  a  layer  of  infer- 
ior brick,  laid  Hat,  parallel  to  the  axis  of  the  street.  A 
1-in.  sand  cushion  separated  the  two  layers  of  brick.  The 
filler  was  sand.    Under  the  standard  rattler  test  three 
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PAVING  BRICK  AFTER  24  YEARS'  USE 

runs  with  the  surface  'or  paving  brick  showed  losses  of 
31.3%,  23.99%  and  20.25%.  As  these  tests  were  made 
on  worn-out  brick,  it  will  be  seen  that  the  quality  was 
good.    The  foundation  course  proved  softer,  losing  37%. 

The  new  pavement  which  is  being  laid  to  replace  the 
pictured  bricks  is  also  of  brick,  but  of  more  modern 
pattern — the  Hocking  wire-cut  lug. 

The  foundation  is  a  concrete  base  6  in.  thick  laid 
on  the  rolled  subgrade  and  allowed  to  set  hard.  Portland 
cement  with  washed  sand  and  gravel,  1:3:5,  in  a  very 
wet  mix,  was  used.  A  very  solid  base  resulted.  The  con- 
crete was  mixed  in  a  Koehring  machine  fitted  with  ele- 
vating hopper  and  bottom-dumping  bucket  on  a  horizontal 
boom.  The  hopper  hoist  and  bucket  traverse  were  fitted 
with  automatic  stops,  which  effectively  prevented  the  usual 
overrun  accidents. 

The  cushion  was  sand,  iy2  in.  deep,  rolled  and  shaped 
to  crown  with  a  templet  or  "strike." 

The  bricks  were  laid,  rolled  by  a  6-ton  steam  roller, 
culled,  turned  and  rolled  again. 

The  filler  or  grout  was  composed  of  equal  parts  cement 
and  sand  in  a  very  liquid  mix.  It  was  mixed  in  a  Hall 
mixer,  two  of  which  were  constantly  used.  Contrary  to 
the  writer's  expectation,  the  machine-mixed  grout  was 
in  every  way  greatly  superior  to  hand-mixed. 

*209  McBride  St.,  Jackson.  Mich 


The  prices  bid  on  this  work  ranged  from  $1.94  up  to 
$2.30  or  more  for  brick,  about  33%  higher  for  creosoted 
lug  block  or  sheet  asphalt  and  about  12%  less  than  brick 
for  asphaltic  concrete. 

The  street  on  which  the  old  and  new  brick  were  laid 
is  62  ft.  wide  from  curb  to  curb  and  half  a  mile  long. 
On  it  is  a  double-track  street  railway,  with  two  Y's 
and  three  branch-offs.  The  100-lb.  Am.  Soc.  C.  E.  rails 
of  this  track  are  laid  on  oak  ties  on  an  8-in.  concrete  slab. 
The  cars  of  the  four  interurban  lines  using  the  tracks  were 
run  during  the  whole  repaving  job,  with  never  more 
than  a  few  minutes'  delay. 

The  contractor  for  the  repaving  work  was  W.  H.  Kyan, 
Lansing,  Mich.  The  writer  was  in  direct  charge  of  the 
new  work  under  City  Engineer  A.  W.  D.  Hall  and  City 
Manager  G.  C.  Cummin. 

W. 

Handling  excavated  material  by  small  tractor  and 
trailer  trains  was  a  feature  of  the  recent  construction 
of  a  large  trench  for  a  pipe  subway  at  the  Chicago  Stock 
Yards.  This  method  utilized  the  equipment  of  tractors 
and  small  trailer  carts  employed  in  conveying  manure, 
supplies,  etc.  The  tractors  also  haul  wagons,  as  well  as 
the  small  carts.  The  trench  was  2,500  ft.  long,  6  ft.  wide 
and  averaged  7  ft.  in  depth.  It  will  contain  a  15-in.  steam 
main,  a  6-in.  return  pipe  and  20  conduits  for  electric 
power  and  telephone  lines. 

Cabs  Lowered  Into  Tkench 

The  excavation  was  done  by  hand,  owing  to  the  numer- 
ous railway  tracks  crossing  the  trench.  For  the  upper 
part  the  material  was  shoveled  into  the  carts  on  the  sur- 
face, but  as  the  trench  got  deeper  the  carts  were  picked 


PIG    1.    REMOVING   MATERIAL   FROM   A   TRENCH  BY 
TRACTOR  AND  CART-TRAIN 
The  crane  handles  the  carts  in  and  out  of  the  trench 
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up  by  a  locomotive  crane  and  lowered  into  the  trench. 
The  loaded  cars  were  hoisted  out  and  placed  in  the  street 
in  the  same  way.  Steel  sheetpiling  was  driven  to  hold 
the  sides  of  the  excavation.  Fig.  1  shows  a  tractor  and 
train,  with  one  of  the  carts  being  hoisted  by  the  crane. 
The  cart  is  held  in  wire  slings,  with  plank  stretchers. 

The  carts  are  of  wood,  with  a  capacity  of  1.2  cu.yd., 
mounted  on  two  side  wheels  and  a  small  caster  wheel  un- 
der the  front  end.  All  the  wheels  have  roller  bearings. 
Very  little  load  comes  on  the  casters,  and  with  carts  in 
trains  these  small  wheels  are  largely  clear  of  the  ground. 
About  500  of  these  carts  are  in  use  at  the  stockyards. 
For  the  trench  work,  trains  of  10  carts  (12  cu.yd.)'  were 
employed,  hauled  by  gasoline  tractors.  Special  triangular 
chain  couplings  are  used,  which  insure  accurate  tracking, 
so  that  the  trailers  pass  curves  and  turn  sharp  90°  corners 
without  difficulty,  or  even  make  double  right-angle  turns. 
The  three-wheel  gasoline  tractors  weigh  about  5,800  lb. 

Dumping  Machine  Empties  the  Cams 
The  excavated  material  was  used  to  fill  low  ground  at 
the  yards,  and  a  dumping  machine  was  built  to  handle 
the  carts.    This  is  shown  in  Fig.  2.    It  consists  of  a  tim- 


ber tower  with  a  tilting  platform  at  the  base.  Cables 
hitched  to  the  free  end  of  the  platform  are  led  to  over- 


PIG.  2.    ELECTRICALLY  OPERATED  DUMPING  TOWER 

bead  blocks  and  thence  to  an  electric  hoist  at  the  side  of 
the  tower.  The  machine  can  propel  itself  on  planks  as 
the  filling  advances.  Plank  runways  are  laid  where  the 
trader  trains  run  on  soft  ground. 

The  tractor  on  delivering  a  loaded  train  at  the  dump 
picked  up  an  empty  train  for  return.  The  men  at  the 
•lump  backed  each  cart  in  turn  onto  the  platform,  two 
pairs  of  angle  irons  forming  guide  grooves  for  the  wheels, 
l  ie  rear  end  of  the  cart  ran  against  a  stop,  and  horizon- 
tal angles  projecting  over  the  wheels  held  it  in  place.  The 
platform  was  then  tilted  by  the  cables,  the  arrangement 
being  such  that  with  heavy  or  sticky  material  the  cart 
could  be  completely  inverted,  while  the  platform  could 
oe  jarred  to  shake  all  material  out  of  the  cart. 
Speed  and  Cheapness  the  Features 

Rapid  removal  of  the  excavated  material  was  necessary 
as  much  of  the  work  was  in  Exchange  Ave.,  a  main  thor- 
oughfare having  very  heavy  traffic.  With  wagons  and 
teams  the  progress  would  have  been  slow  because  of  in- 
terference with  traffic.    The  following  comparative  esti- 


mate of  cost  of  hauling  the  material  by  tractors  and 
trailers  and  by  teams  on  another  similar  piece  of  work 
(4,000  cu.yd.)  was  prepared  by  R.  L.  Vaniman,  the 
engineer  in  charge : 

There  were  270  cu.yd.  of  material  moved  daily.  Nine 
wagons  and  teams  were  required,  each  hauling  loads  of  2 
cu.yd.  and  making  15  trips  per  day.  At  $5.50  each,  the 
total  daily  cost  for  hauling  was  $49.50,  or  18.3c.  per  cu.yd. 
One  tractor  with  a  driver  and  helper  cost  about  $12  per 
day  (including  wages,  gasoline,  oil  and  allowance  for 
depreciation,  interest  and  machine  maintenance).  By 
this  method  the  cost  per  cubic  vard  was  only  4.5c,  a  sav- 
ing of  13.8c. 

The  trench  work  described  in  the  foregoing  was  done 
by  day  labor  under  the  direction  of  George  W.  Hegel,  En- 
gineer for  the  Union  Stock  Yards  and  Transit  Co.  '  The 
tractors  are  of  the  Bulley  type  (of  which  five  are  in  regu- 
lar use  at  the  yards),  built  by  the  Mercury  Manufacturing 
Co.,  of  Chicago.  The  same  company  designed  the  dump- 
ing plant  and  the  couplings  for  the  carts. 


The  roads  of  the  Northwestern  Railway  System,  con- 
sisting of  the  Chicago  &  Northwestern  Ry.  (and  its  sub- 
sidiary lines)  and  the  Chicago,  St.  Paul,  Minneapolis  & 
Omaha  Ry.,  are  now  actively  engaged  in  the  valuation 
of  their  property.  In  compliance  with  the  orders  issued 
by  the  Interstate  Commerce  Commission,  and  in  antici- 
pation of  its  inspections,  the  Northwestern  System  is 
conducting  field  surveys  and  investigating  its  records. 
It  is  also  collecting  and  compiling  as  complete  a  state- 
ment as  it  is  possible  to  make  from  these  sources  of  the 
extent,  character,  cost,  etc.,  of  its  physical  property  and 
the  way  in  which  it  was  constructed.  *  The  work  is  taken 
up  by  states  and  divisions,  and  the  plan  of  procedure 
is  to  complete  entirely  a  section  of  its  road  at  a  time.  The 
valuation  work  is  under  the  control  of  a  Valuation  Com- 
mittee on  each  of  the  two  roads. 

FlELDWORK   FOR  VALUATION 

The  engineering  features  of  the  valuation  work  on  both 
roads  are  under  the  direction  of  George  W.  Hand,  Valu- 
ation Engineer.  The  force  engaged  in  the  work  consists 
of  60  men  on  the  Chicago  &  Northwestern  Ry.  and  18 
on  the  Chicago,  St.  Paul,  Minneapolis  &  Omaha.  There 
are  three  parties  in  the  field- -two  on  the  former  and  one 
on  the  latter  road.  Each  field  party  is  in  the  charge  of  an 
assistant  engineer  who  has  had  several  years'  experience 
in  responsible  charge  of  construction  and  maintenance 
work.  He  is  required  to  examine  personally  the  character 
of  the  materials  of  which  the  road  is  constructed  and  to 
study  and  record  all  the  conditions  which  would  have 
effect  in  determining  the  cost  of  construction. 

Under  each  assistant  engineer  there  are  three  instru- 
mentmen.  One  of  these  carries  On  the  work  of  chaining 
the  track  and  inventorying  the  main-line  items  (includ- 
ing rails,  track,  etc.).  He  is  assisted  by  three  helpers, 
recorder,  rodman  and  tapeman.  Another  carries  on  the 
level  work  and  is  assisted  by  two  helpers,  rodman  and 
tapeman.  The  third  inventories  the  property  at  station 
grounds,  consisting  of  buildings  and  sidings,  and  he  is 
assisted  by  two  helpers,  rodman  and  tapeman. 
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MAIN  TRACK-1-TIES. 

LINN  GKOVE 
21 


Station 
Sub-Division, 
Section..  . 


Beginning 


9154-63 


9160-96 


UILE  174 


9163-14 


9T64-00 


Ending 


9160-96 


9163-14 


9164-00 


.9169-65 


Station 


Sub  Division  ...l?  S-.-5.9.S.S....5   Vol.  and  Page 


CVTS  AND  rilLS 


beginning 

1831-55 


1B48-22 


1856-00 


1877-25 


1081-56 


1991-50 


1991-60 


1981-56_ 


Ending 
1832-00 


1981-56 


1995-62 


1977-70 


2004-50 


1995-62_ 


MAIN  TRACK— 3— RAIL. 


Section. 
Re  MAR 


Beginning 


Ending 


4536-90 


4537-08 


4537-08 


4561-48 


A  complete  set  of  levels  is  being  run, 
so  that  the  company  will  be  able  to 
make  a  system  of  profiles  of  its  en- 
tire lines,  all  of  which  will  be  referred 
to  the  same  datum.  For  the  purpose 
of  computing  grading  quantities,  or 
verifying  original  records,  crass-sec- 
tions are  taken  at  all  points  where 
cross-sections  could  not  be  constructed 
from  information  already  available.  A 
complete  inventory  of  all  materials, 
such  as  rails,  ties,  fences,  buildings, 
bridges  and  the  like,  is  made  as  the  sur- 
vey progresses.  The  location  of  land 
lines  is  ascertained  or  verified  where 
already  a  matter  of  record.  Special 
effort  is  made  to  develop  all  visible 
evidences  of  hidden  quantities. 

The  original  chaining  is  followed 
as  far  as  possible,  so  as  to  perpetuate 
the  relation  between  existing  records 
and  the  present  condition.  Another 
purpose  is  to  show  comprehensively  the 
relation  of  the  property  as  originally 
constructed  to  the  present  property, 
which  has  been  affected  by  changes 
of  alignment,  reduction  of  curvature, 
grade  changes  and  all  the  other  modi- 
fications which  have  taken  place  since 
the  road  was  first  built. 

On  the  Chicago  &  Northwestern  By. 
an  inspection  of  interlocking  and  signal 
apparatus  is  being  made  by  a  spe- 
cial and  independent  party,  although 
certain  information  relative  to  the  lo- 
cation of  the  signal  apparatus  is  taken 
by  the  regular  chaining  and  inventory- 
ing party.  On  the  Chicago,  St.  Paul, 
Minneapolis  &  Omaha  Ey.  all  this  in- 
formation is  taken  by  the  main-line  inventory  party,  in 
which  there  is  an  extra  man  who  is  especially  assigned 
to  inventorying  the  signal  apparatus. 

Camp  Trains  and  Headquarters 
Each  field  party  is  housed  and  boarded  in  a  camp  train 
consisting  of  two  cars — a  diner  and  a  sleeper.  A  cook  and 
a  helper  are  in  charge  of  each  camp  outfit.  The  cars  are 
hauled  from  place  to  place  in  passenger  trains  and  set  out 
on  sidings  and  at  stations  convenient  to  the  work.  Sup- 
plies are  obtained  from  Chicago  and  also  from  local 
sources.  Such  food  supplies  as  can  be  kept  on  hand  in 
bulk  are  furnished  from  Chicago;  and  such  foodstuffs 
as  milk,  eggs,  fresh  fruits  and  vegetables  are  obtained 
from  the  nearest  local  source  of  supply.  Ice  and  fuel  are 
supplied  from  the  most  available  source. 

The  diner  is  a  made-over  dining-car.  The  original 
dining  room  is  divided  into  three  parts.  The  end  next 
to  the  kitchen  is  used  for  the  dining-room  and  in  the 
middle  of  the  car  a  room  is  partitioned  off  for  a  sleep- 
ing room  for  the  cook  and  helper.  The  remainder  of  the 
car  is  used  as  a  field  office  for  the  assistant  engineer.  The 
sleeping-car  is  a  made-over  mail  car.  The  middle  is 
used  for  the  sleeping  room,  which  contains  sanitary  steel 
cots  for  the  accommodation  of  12  persons.  There  is  a 
dressing-room  at  one  end  of  the  car,  with  a  toilet  and 
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FIG.  1.  MAIN-TRACK 
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Only  the  headings  and  first  entries  of  the  cards  are  shown.    Each  card 

washroom  adjacent.  The  other  end  of  the  ear  is  used  as 
an  office  and  living  room.  Both  ears  have  stoves  and 
heaters  and  the  usual  steam  coils  for  use  when  the  cars 
are  coupled  to  trains.    The  cars  are  lighted  by  oil  lamps. 

Field  Books  and  Office  Records 
In  this  survey  ordinary  field  books  are  used,  no  loose- 
leaf  books  being  employed.  The  field  books  are  made  up 
in  sets,  so  that  each  set  forms  a  complete  record  of  exist- 
ing conditions.  One  book  contains  the  record  of  the 
chaining  and  location  of  main-line  items;  others  con- 
tain the  records  of  bridges,  signals,  sidings  and  buildings. 
All  books  are  properly  cross-referenced  and  arranged  so 
that  when  future  changes  are  made  additional  notes  there- 
for can  be  taken  and  the  books  kept  intact. 

In  the  office,  maps  and  profiles  are  being  made  new. 
or  existing  maps  and  profiles  are  being  corrected  where 
possible  from  these  field  notes.  The  information  con- 
tained in  the  field  books  is  also  collected  and  entered 
on  a  comprehensive  card-index  system  of  records  (see  Figs. 
1  and  2 ) .  This  system  serves  not  only  for  the  valuation 
work,  but  for  a  permanent  record  for  the  railway  com- 
pany's general  purposes.  Existing  maps  and  profiles 
that  are  drawn  to  proper  scale  and  are  capable  of  being 
reproduced  are  corrected  and  lithographed.  Otherwise 
new  maps  and  profiles  are  made. 
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PIG.  2.    VALUATIO^RECORD  INDEX  CARD  FOR  SIDINGS  AND  BRIDGES 
CHICAGO  &   NORTHWESTERN  RY. 
is  5x8  in.    The  first  two  columns  give  the  chaining,  showing  the  location 

Copies  of  existing  maps  are  furnished  to  the  field 
parties,  together  with  copies  of  the  standards  required 
so  that  they  can  readily  see  what  additional  information 
is  necessary  to  make  the  maps  and  profiles  adequate  for 
the  purpose,  and  also  check  them. 

While  all  this  valuation  work  is  independent  of  the 
ordinary  work  of  the  engineering  department,  every  effort 
»  being  made  to  adapt  as  far  as  possible  the  information 
thus  obtained  to  the  general  purposes  of  the  department. 
Urns  the  plans  and  profiles  are  made  in  continuous 
rolls  tor  filing  as  permanent  records,  although  they  are 
also  prepared  for  reproduction  in  sheets. 


faaaaanaa-PacSlfSc  Wells 

Five  70-  to  87-ft.  wells  were  drilled  to  provide  ade- 
quate water-supply  for  the  Panama-Pacific  International 
Exposition  These  were  in  addition  to  an  infiltration 
sump  which  yielded  350,000  gal.  per  day.  This  sump, 
located  m  Golden  Gate  Park,  had  been  so  expensive  to 
S Ct+1  thf  *f  ^ell-sinking  was  decided  upon,  in 
spite  of  the  fact  that  earlier  wells  in  this  same  territory 
had  been  abandoned  on  account  of  inability  to  keep  out 
sand. 


In  sinking  these  five  wells  there  were 
employed  a  20-in.  outside  casing  and 
an  inside  casing  16  in.  in  diameter. 
Both  casings  were  perforated  with  slots 
having  ^-in.  openings.  The  annular 
space  between  casings  was  filled  with 
gravel  ranging  in  size  from  rice  to 
pea.  The  material  encountered  was 
a  fine  beach  sand  having  an  effective 
size  of  0.18  mm.  and  a  uniformity  co- 
efficient of  1.55.  The  total  yield  was 
expected  to  be  050,000  gal.  per  day  for 
the  five  wells.  This  work  is  described 
in  the  October  Journal  of  the  American 
Society  of  Mechanical  Engineers. 

The  first,  or  trial,  well  was  very 
successful  and  on  the  strength  of  this 
four  other  wells  were  drilled.  These 
gave  trouble  from  the  start.    All  the 
wells  were  of  identical  construction, 
were  within  an  area  of  650  ft.  square 
and  penetrated  exactly  the  same  kind 
of  soil.    The  pumps  used  were  verti- 
cal three-stage  centrifugal  pumps,  belt- 
driven  by  20-hp.  motors  and  operated 
at  1,400  r.p.m.  against  a  75-ft.  head. 
A  foot  valve  was  placed  below  the  pump 
at  first,  but  it  caused  the  pump  to  choke 
with  sand  and  was  therefore  discarded 
and  a  check  valve  placed  in  the  dis- 
charge line  from  the  pump.    Each  of 
the  four  wells  in  turn  started  to  sand 
up  as  soon  as  any  considerable  amount 
of  water  was  pumped,  making  it  neces- 
sary to  withdraw  the  pump  and  clear 
the  well  of  sand. 

The  pumps  were  supposed  to  be 
adapted  for  handling  water  containing 
sand,  but  the  bronze  bearing  bushings 
in  some  instances  were  cut  out  after  one  day's  operation. 
To  obviate  this,  the  tubes  inclosing  the  shafting  were 
discarded  and  leather  rings  placed  above  and  below  each 
bushing.    They  were  securely  fastened  to  the  bushings 
and  fitted  snugly  on  the  shafting.    By  operating  the 
pumps  at  60  to  100  gal.  per  min.  continuous  flow  could 
be  obtained,  but  a  large  amount  of  sand  would  be  dis- 
charged, the  wells  speedily  choking.   To  avoid  the  expense 
and  delay  incident  to  removing  the  pumps  and  sand-bail- 
ing the  wells  an  air  ejector  was  made  which  could  be 
lowered  into  a  well  without  disturbing  the  pump.  By 
this  means  50  ft.  of  sand  could  be  taken  out  in  3  hr. ;  but 
the  removal  of  such  large  quantities  soon  caused  the 
ground  around  the  casing  to  cave,  resulting  in  disturb- 
ance to  foundations  in  the  vicinity. 

Cause  of  Trouble  and  the  Remedy 

The  failure  of  the  wells  to  work  satisfactorily  was  laid 
to  the  size  of  gravel  placed  between  the  outside  and  inside 
casings.  The  remedy,  therefore,  was  to  find  and  use  a 
suitable  material  that  would  keep  the  sand  out  of  the  well 
and  at  the  same  time  let  the  water  flow  through  freely. 
Tests  resulted  in  the  selection  of  a  naturally  graded  beach 
sand  having  an  effective  size  of  0.42  mm.  and  a  uniform- 
ity coefficient  of  2.18.  With  perforations  of  3V  in.  in 
width  in  the  inside  casing,  the  fine  material  from  the 
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CANVAS-COVERED  FRAMES  PLACED  OVER  FRESH:  CONCRETE  OF  COLEMAN  DU  PONT  ROAD 


wells  would  be  held  back  even  when  the  velocity  through 
the  perforations  was  as  high  as  0.75  ft.  per  sec. 

A"  sixth  well  was  sunk,  using  an  ejector  instead  of  a 
well-drillers,  standard  equipment.  Five  days  were  re- 
quired to  complete  the  well  to  a  depth  of  60  ft.  It  devel- 
oped on  test  a  capacity  of  200  gal.  per  min.,  and  discharged 
no  sand.  The  outer  casing  was  22  in.  in  diameter,  of 
No.  12  gage  steel,  with  collar  joints,  and  perforated 
with  slots  TV  in.  wide  by  1%  in.  long.  The  inner  casing- 
was  16  in.  in  diameter,  with  perforations  &  in.  wide 
(area  of  perforations  estimated  at  0.0329  sq.ft.  per  Knit 
of  pipe).  Perforated  casing  was  used  throughout,  except 
for  the  bottom  section  and  the  upper  five  sections.  The 
sand  used  in  the  jacket  was  the  grade  determined  by  test 
to  be  the  best.  Instead  of  drilling  additional  wells  of  this 
type  it  was  decided  to  reconstruct  the  other  wells  (except 
No.  1)  so  that  they  would  develop  their  full  capacity. 

The  inside  casing  in  the  four  wells  could  not  be  re- 
moved, but  the  diameter  of  the  deep-well  pumps  allowed 
a  13y2-m.  casing  to  be  placed  inside  the  well.  One  of 
the  wells  was  equipped  thus  and  the  space  between  the 
inside  casing  and  the  middle  one  was  filled  with  the 
same  grade  material  as  used  in  No.  6  well.  The  installa- 
tion of  the  third  casing  required  only  about  8  hr.  work. 
Under  test  the  remodeled  well  operated  continuously  at  a 
rate  of  243  gal.  per  min.,  and  gave  no  sand.  The  other 
three  were  then  reconstructed  in  the  same  way. 


Pip®ft<e<£ttaTn\g  F^reslh  IRosmct  Concrete 

The  Coleman  du  Tout  Road  in  Delaware  is  being  con- 
structed under  strong  specifications  and  rigid  engineering 
inspection  and  supervision.  One  of  the  requirements  is 
that  the  concrete  lie  protected  from  the  sun.  immediately 
after  placing,  by  canvas-covered  frames.  These  are  10x15 
ft.  and  are  placed  at  least  1  ft.  above  the  concrete  and 
kept  wet.  The  frames  are  removed  on  the  following  day 
and  the  concrete  is  c  overed  with  2  in.  of  earth,  kept  wet 
14  days,  and  traffic  kept  off  30  days. 

The  concrete  is  a  1:2:4  mix,  with  10%  (by  volume) 
of  hvdrate  of  lime.   Mixing  must  continue  for  at  least  U/o 


min.  at  a  minimum  speed  of  15  r.p.m.  The  concrete  is 
laid  5  in.  thick  at  the  sides  and  7  in.  thick  at  the  crown. 
Immediately  after  finishing,  the  canvas  frames  are  placed. 

Charles  M.  Upham  is  Chief  Engineer  of  the  Coleman 
du  Pont  Road,  Inc.,  Georgetown,  Del. 

Two  types  of  street-railway  track  construction  in  paved 
streets  were  presented  as  "recommended  designs"  by  the 
Committee  on  Way  Matters  of  the  American  Electric 
Railway  Engineering  Association,  at  the  recent  convention 


7" to  9" Concrete  U3$ 


May  extend  up  \  „  „ 

I" to  3" above  bottoms  jfie~ 
of  Ties  -  depends  on 


Alternative  Drain 
ontof 'Double  Track 


depth  of  Paving  Base      Drains  only  in  loamy  or  clay  Soils 


Paving  omitted  ¥ 


7" to 9' 'Concrete /--3-6  ■■ 


Min>3" Crushed  Stone 
Gravel  or  Sand 
Ballast 


Weep-holes 

■4"to6"Tiie  6"Ti,e' 
■Pebbles  or  Cinders 

Alternative  Dram 
ontof  Double  Track 


Always  prdv/de  Under -drains 

For  heavy  ^^^^^S^t^'^  Tt**"'a" 
Provide  Surface  Drains 

APPROVED  TYPES  OF  CTTY -TRACK  CONSTRUCTION 

(Oct.  4-8,  1915).  These  are  shown  in  the  accompanying 
cross-sections.  They  are  known  as  Types  B  and  C,  cor- 
responding  closely  to  the  Types  B  and  C  recommended  by 
the  same  committee  in  1914  (see  Engineering  News,  Nov. 
26,  1914,  p.  1079,  for  sketches).  The  old  Type  A  was 
eliminated  as  it  was  divided  that  there  were  too  few  lo- 
calities where  it  could  be  successfully  used.  Old  Type  D 
was  eliminated  in  favor  of  Type  C. 
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Reft&irded  S©£  ©f  C<D>ia<giret© 

By  Alfi;bd  Vf.  Hartman* 
During  the  construction  of  a  57*in.  concrete  pipe  dram 
one  ot  the  mam  trunks  of  the  Baltimore  storm-water 
drainage  system,  a  30-ft.  section  of  a  4-m.  concrete  cradle 
placed  m  advance  of  the  laying  of  the  pipe,  failed  to' 
Harden  m  96  hr.,  while  similar  concrete  made  from  the 
same  materials  placed  the  day  before  in  the  same  trench 
but  on  different  soil,  hardened  m  the  usual  manner. 
Ihe  foundation  soil  under  the  section  that  failed  to 
harden  consisted  of  white  clay,  containing  a  very  lar-e 
percentage  of  mica  in  a  finely  divided  condition,  and 
was  quite  wet.    The  soil  under  the  section  placed  on  the 
previous  day  was  red  clay.    As  the  weather  conditions 
at  the  time  of  placing  both  sections  were  practically  the 
same,  it  was  thought  there  might  be  something  in  the 
underlying  soil  that  had  affected  the  action  of  the  cement 
m  setting-. 

The  aggregate  used  in  the  concrete  was  clean  Chesa- 
peake Bay  gravel,  which  has  been  used  with  good  results 
m  all  of  the  sewer  construction;  so  this  was  eliminated 
as  a  possible  cause  of  the  trouble. 

In  effort  to  discover  the  cause  of  the  trouble,  briquettes 
were  made  with  the  sand  used  on  the  work  and  the 
same  cement,  which  had  previously  been  tested  bv  the 
municipal  laboratory.  The  briquettes  were  heavily  coated 
with  wet  mica  clay  and  with  wet  red  clay,  stored  in 
moist  air  and  the  seven-day  tensile  strength  determine,! 
on  a  number  of  specimens. 

Briquettes  were  also  made  with  the  sand  used  on  the 
work,  with  standard  sand  and  without  the  addition  of 
clays  These  were  stored  under  water  and  the  seven-day 
tensile  strength  determined.  The  time  of  set  of  the  cement 
neat  and  the  same  cement  heavily  coated  with  wet  mica 
day  was  also  determined; 

A  sample  of  the  concrete  which  failed  to  harden  in  the 
trench  was  brought  to  the  laboratory,  to  see  what  effect 
the  indoor  temperature  would  have  upon  it.    In  48  hr 
it  had  set  hard. 

The  results  of  the  tests  herewith  given  in  tabular  form 
show  n0  act      Qf  the  white  ckyg  Qu  ^ 

Ihe  time  of  set  of  the  neat  cement  was  slowed  slightly 
by  heavily  covering  it  with  the  wet  mica  clay,  but  this 

TABLE  SHOWING  EFFECT  OF  COATING  CEMENT  BRIQUETTES 
WITH  MICA  CLAY 

St.,  ,1  I  iTe','Slle  Strength  in  Pounds  Per  Square  Inch) 
Standard  Sand  1  :  3,  Stored  Arunde]  Sand  ,  :  >3 

Cement,  Lot  No.  3,277  7  Days 
205 


Under  Water  7  Days 
275 
280 
285 


270 
300 


280  m, 

^KKVMlr^R/DSsy  ArUnde'         Covered  with  Mica  Clay 
275                   ys  1  :  3,  7  Days 

285  275 
300  2Q5 
  300 


287 

Time  of  set,  regular 
Initial-4  hr.,  10  min. 
Fmal-6  hr.,  10  min. 


Neat  Cement 

I^^Zn  Wlth  miCa  Wt 
Initial— 7  hr.,  5  min. 


  ,    in  .  |  \j  iiiixi. 

reoftSo^  ^  C°nditi°nS-  The 

tarv"  thT  ^  Settl^"P°f  the  concrete  m  the 
laboratory,  there  is  no  question  that  this  concrete  would 

division  Engineer,  Sewerage  Commission,  Baltimore,  Md. 


have  finally  hardened  m  tbe  trench  ;  but  as  the  contractor 
was  anxious  to  proceed  with  the  laying  of  the  pipe,  which 
required  a  hardened  invert,  the  slow-setting  concrete  was 
torn  out  and  a  richer  mix  substituted.  This  mix  hardened 
m  the  usual  manner.  The  retarded  set  may  have  been 
caused  by  the  lean  mixture  (1:3:7)  and  an  excess  of 
mixing  water. 

Calvin  W.  Hendrick  is  Chief  Engineer  of  the  Baltimore 
.Sewerage  Commission  and  George  J.  ArmeW  is  Ehfei. 
neer  of  Tests.  to 


RepaiB-aimg  a  Split  Wat@s>  Mansa 

A  longitudinal  crack  in  a  12-in.  cast-iron  water  main 
which  was  too  long  to  be  repaired  m  the  customary  way' 
by  fitting  a  split  sleeve  over  the  leak,  was  satisfactorily 
•stopped  m  the  manner  shown  in  the  accompanying  views 
main  supplies  a  section  of  Concord,  N.  H.  and  the 
inconvenience  of  shutting  off  the  water  for  a  considerable 

time,  as  well  as  un- 
necessary expense, 
was  to  be  avoided. 
An  iron  casting  about 
3  ft.  6  in.  by  1  in. 
thick,  curved  to  con- 
form to  the  outside 
diameter  of  the  pipe, 
was  obtained  from  a 
local  foundry.  The 
wrought-iron  rods 
are    about    %  in. 
diameter    and  the 
yoke  plates  are  about 
%  in.  thick.    A  %- 
in.  lead  gasket,  the 
same     length  and 
width  as  the  casting, 
was  placed  between 
pipe  and  casting  and 
pushed   over  the 
crack;  then  the  nuts 
were  tightened  and 
the  joint  was  calked. 
It  was  not  necessary 


IjEAD-GASKETED  PATCH  ON  12-IN.   WATER  MAIN 


to  shut  off  the  water  from  the  main,  as  water  from  the 
leak  could  be  cared  r<„-  by  trench  pumps 

The  superintendent  of  the  water-works  of  Concord  is 
Percy  R.  Sanders. 
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By  R.  C.  Hakdman* 

The  carrying  capacity  of  cast-iron  water  mains  in  actual 
use  in  Denver,  Colo.,  was  tested  during  the  winter  of  1913- 
14  by  means  of  pressure-recording  gages  and  water-meters. 

The  mains  tested  were  selected  for  their  accessibility, 
freedom  from  pump  pulsations  and  the  possibility  of  cut- 
ting out  the  section  under  test  without  interrupting  ser- 
vice beyond  the  section  and  on  the  connecting  gridirons. 
The  tests  were  conducted  after  midnight,  to  minimize 
the  effect  of  service  drafts.  The  test  sections  were  in 
general  1,000  ft.  in  length.  Bristol  recording  gages  were 
installed  on  taps  at  each  end  of  the  test  section,  with  a 
third  gage  approximately  midway  between  the  two  to  serve 
as  a  chock.  The  gages,  inclosed  in  large  wooden  boxes, 
were  supported  upon  low  trestles  and  connected  with  the 
corporation  cock  by  means  of  a  i/o-in.  rubber  hose  with 
the  necessary  stop  and  blow-off  cocks.  As  the  tests  were 
all  made  in  freezing  weather,  provisions  against  freezing 
were  made  by  placing  a  candle  inside  the  gage  box  and  im- 
mediately outside  the  main,  between  the  corporation  cock 
and  rubber  hose,  by  placing  a  short  section  of  pipe  in  a 
small  metal  box  heated  by  a  gasoline  blow  torch. 

The  flow  was  measured  by  a  6-in.  meter,  connected 
to  the  steamer  nozzle  of  the  first  Are  hydrant  below  the 
section  under  test.  The  meter  was  mounted  on  a  low 
truck  to  facilitate  moving. 

The  recording  gages  were  so  adjusted  that  the  chart 
made  one  revolution  per  hour  instead  of  the  usual  24. 
As  most  of  the  tests  consumed  more  than  one  hour,  ink  of 
a  different  color  was  used  after  one  revolution  of  the  chart 
to  obviate  any  confusion  of  crossing  lines. 

TEST  OF  CARRYING  CAPACITY  OF  6-IN.  CAST-IRON  WATER  MAIN, 
DENVER,  COLO. 

Flow,  Pressure-! 
Gal. 

No.  No.  No. 
1,  Lb.  2,  Lb.  3,  Lb. 
Static  54.8  56.8  00  5 
112.5*  52.0  54.0  57.5 
183. 5t  49.7  51.0  54.0 
297. OJ  42.8  42.8  45.0 
364.0  36.6  35.8  36.8 
464.0  29.0  26.5  26.8 
519.0  22.6  18.9  18.5 
Static  55.5  57.4  61.1 
Location  of  meter — At.  end  of  line. 
Kind  of  meter — Crown. 

Location  of  gages— No.  1,  on  tap  5  ft.  west  of  Broadway;  No.  2,  on  tap  o22  it 
west  of  Broadway;  No.  3,  on  tap  847  ft.  west  of  Broadway;  842  ft.  between  No.  1 
and  No.  3'. 

Distance  between  gage  No.  3  and  draft  hydrant— 100  ft. 
Date — Jan.  8,  1914. 

Party — Allen,  Hardman,  Flood,  Amsley,  Gayton. 
*  Plus  3  gal.  per  min.  for  leakage  at  hydrant, 
t  Pius  4  gal  per  min.  for  leakage  at  hydrant, 
t  Plus  5  gal.  per  min.  for  leakage  at  hydrant. 

In  making  the  tests,  all  necessary  valves  on  the  main 
line  and  gridirons  were  closed,  the  gages  were  connected 
to  the  taps  and  the  meter  was  connected  to  the  hydrant. 
The  static  pressure  on  the  main  was  then  recorded  on  the 
gage  charts  for  a  period  of  about  5  min.  The  hydrant 
was  then  opened  and  the  meter  flow  recorded  for  a  period 
of  5  min.  A  large  number  of  such  meter  readings  was 
made  for  various  conditions  of  flow — from  about  75  or 
100  gal.  per  min.  up  to  a  full  hydrant  how.  The  meter 
readings  were  made  by  two  observers  with  a  stopwatch 
which  had  been  synchronized  with  the  gage  clocks.  At  the 
end  of  the  test  the  gages  recorded  static  pressure  for  an- 
other 5-min.  period. 

By  this  means  not  only  the  carrying  capacity  of  the 
main  was  determined,  but  also  values  of  the  coefficient  C 
for  the  varying  values  of  Q  and  s  could  be  deduced. 


A  typical  test  record  is  shown  by  the  accompanying 
table.  This  was  the  only  test  section  other  than  1,000  ft. 
in  length;  but  friction  losses  are  based  upon  the  standard 
section. 


Time,  per 

P.  M.  Min 

9:44 

9:48 

9:53 
10:00 
10:07 
10:16 
10:23 


Diff. 

Diff. 

Diff.  in 

Nos.  1-3, 

Nos.  1-3, 

Elev. 

Friction  Loss,  In. 

.  Lb. 

Ft. 

by  Level 

842  Ft. 

1,000  Ft. 

—5.5 

—12.702 

13 . 200 

0  498 

0.594 

— 4.3 

—9 . 929 

13.200 

3.271 

3.885 

—2.2 

—5.081 

13.200 

8.119 

9  643 

—0.2 

— 0.462 

13  200 

12.738 

15. 128 

2.2 

5.081 

13 . 200 

18.281 

21.711 

4.1 

9.469 

13  200 

22 . 669 

27 . 350 

'tiiimiii  inn 


Horse  Falls  Through  Coal  Hole — A  problem  was  presented 
to  engineers  of  St.  Paul,  Minn.,  on  Sept.  28,  when  they  were 
called  upon  to  rescue  a  draft  horse  which  had  fallen  through  a 
32-in.  coal  hole  into  a  hopper.  The  coal  hopper  was  suspended 
from  the  basement  ceiling  of  the  Merchants  Bank  Building 


*307  Cheyenne  Boulevard,  Colorado  Springs,  Colo. 


THE  COAL-HOLE  EPISODE  SKETCHED  BY  LOCAL  ARTIST 

Rescue  was  effected  after  24  hr.  by  cutting  out  a  section  of 
reinforced-concrete  floor  5%  ft.  long  by  3  ft.  wide  and  lifting 
the  horse  out  by  means  of  an  improvised  derrick.  The  animal 
K.-emed  not  to  have  suffered  any  ill  effects  from  his  confine- 
ment or  his  passage  through  the  32-in.  hole. 

Distant  Highway-Crossing  Signals  at  several  dangerous 
approaches  have  been  used  by  the  Southern  Pacific  Co.,  in 
Tropico,    Calif.     The    scheme    resembles    standard  practice 

of  railway  signaling  in  having 
"home"  and  "distant"  indica- 
tions. At  the  railway  grade 
crossing  is  placed  a  regular 
warning  signal  of  any  approved 
electric-lamp  type.  A  hundred 
feet  or  more  back  from  the 
crossing  is  the  new  "distant" 
signal.  The  device  comprises  a 
3-in.  steel-pipe  post  supporting 
an  8-in.  by  2% -ft.  horizontal 
steel  tube  passing  through  a 
vertical  20-in.  steel  disk.  The 
tube  and  the  back  of  the  disk 
are  black;  the  front  of  the  disk 
is  red.  The  tube  is  parallel  to 
the  roadway  and  is  open  at  the 
front  only.  Inside  is  a  high- 
candlepower  electric  lamp  with  a  reflector  in  back  and  a  red 
lens  in  front.  It  is  reported  that  the  warning  light  is  as 
plain  in  the  daytime  as  at  night— though  the  red  disk  alone 
gives  an  added  caution  signal. 

SS 

Philadelphia  Used  Dynamite  for  Land  Drainage — Dynamite 
for  land  drainage  and  mosquito  extermination  is  thus  de- 
scribed and  commented  on  in  the  latest  annual  report  of  the 
Philadelphia  Department  of  Public  Works:  "The  use  of  dy- 
namite for  fighting  the  mosquito  was  successfully  tried.  It 
apparently  is  a  splendid  device  wherever  you  have  a  large 
area  covered  by  a  shallow  depth  of  water.  In  one  location 
where  we  had  this  condition  a  hole  20  ft.  deep  was  excavated 
by  a  single  inexpensive  charge  of  the  explosive  and  the  enttre 
area  drained  into  the  hole."  The  water  which  stood  in  the 
sump  so  created  was  oiled  for  mosquito  prevention. 


ROAD    DISTANT  SIGNAL 
FOR  RAILWAY 
CROSSING 
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Choosing  a  state  engineer  by  popular  vote  will  be  done 
away  with  and  numerous  other  noteworthy  reforms  will 
be  effected  if  the  voters  of  New  York  adopt  the  con- 
stitutional amendments  which  will  come  before  them  on 
Nov.  2. 

Among  the  other  reforms  included  in  the  proposed 
amendments  it  is  pertinent  to  mention  here  the  shorten- 
ing of  the  ballot  in  other  ways  than  the  one  named; 
a  systematic  reorganization  of  the  whole  administrative 
service  of  the  state  along  relatively  simple  lines,  the 
substitution  of  serial  bonds  for  sinking  funds  and  the 
limiting  of  all  bonds  to  the  life  of  the  improvements, 
these  changes  being  applicable  to  municipal  as  well  as 
state  bonds;  a  state  budget,  to  be  prepared  by  the  Gov- 
ernor ;  a  considerable  degree  of  municipal  home  rule,  and 
a  slight  loosening  of  the  absurd  restrictions  which  now 
render  the  vast  forest  reserves  of  the  state  of  little  use 
beyond  saving  them  for  posterity. 

^  At  present  the  state  engineer  and  surveyor  of  New 
York  is  elected  on  the  general  state  ticket  with  the 
Governor  and  five  other  officers.  All  told,  the  adminis- 
trative affairs  of  the  state  are  now  scattered  haphazard 
among  150  bureaus,  commissions,  boards  and  individual 
officers.  There  is  much  overlapping  and  duplication  of 
work,  besides  no  little  conflict  of  authority.  Such  over- 
lapping makes  it  difficult  to  place  responsibility,  and 
the  mixed  system  of  election  and  appointment  to  office, 
complicated  further  by  gubernatorial  appointment  and 
senatorial  confirmation,  makes  holding  anyone  to  respon- 
sibility absolutely  impossible. 

This  morass  of  doubt  and  despair  would  be  largely 
removed  by  the  adoption  of  the  administrative  scheme 
proposed  in  the  constitutional  amendments.    Instead  of 
seven  officers  elected  by  popular  vote  there  would  be  only 
four— a  half-way  step  to  the  ideal  short  ballot— and  in 
place   of    150   ill-assorted   administrative  departments 
there  would  be  only  lv,  systematically  planned.  More- 
over, most  of  the  departments  would  be  single-headed, 
and  except  for  the  two  elected  by  popular  vote  these  heads' 
would  be  appointed  by  the  Governor,  without  confirma- 
tion by  the  legislature.    Three  departments,  possessing 
both  legislative  and  executive  functions,  would  be  com- 
posed of  from  3  to  9  members— appointed  by  the  Gov- 
ernor but  confirmed  by  the  state.     A  fourth  depart- 
ment, also  having  legislative  as  well  as  executive  func- 
tions, would  be  single-headed  or  not,  in  the  discretion 
of  the  legislature.    A  single  department  out  of  the  entire 
1 7  is  free  of  control  by  either  the  Governor  or  the  legis- 
lature.   This  is  the  Department  of  Education,  which 
remains  under  a  Board  of  Regents,  created  in  178-1.  All 
heads  of  single-headed  departments  and  the  members  of 
at  least  the  two  most  important  commissions  would  he 
subject  alike  to  removal  by  the  Governor  or  by  a  two- 
thirds  vote  of  the  senate  or  by  impeachment. 


The  Governor's  large  power  of  appointment  and  re- 
moval makes  one  person  ultimately  responsible  for  nearly 
the  whole  administrative  as  distinct  from  the  legislative 
and  judicial  work  of  the  state.  This  accords  with  the 
business  and  efficiency  theory  of  government.  The  power 
of  the  senate  to  remove  executive  officers  and  the  power 
of  the  legislature  to  impeach  tend  to  lessen  this  single 
responsibility,  but  it  may  be  a  necessary  concession  to 
the  opponents  of  "one-man"  control. 

The  17  departments  provided  under  the  proposed  new 
constitution  are:  Law,  Finance,  Accounts,  Treasury. 
Taxation,  State,  Public  Works,  Health,  Agriculture." 
Charities  and  Corrections,  Banking,  Insurance,  Labor  and' 
Industry,  Education,  Public  Utilities,  Conservation,  Civil 
Service.  The  heads  of  the  first  two  departments  (At- 
torney-General and  Comptroller)  are  elected  with  the 
Governor  and  Attorney-General. 

Chief  interest  centers  in  the  Department  of  Public 
^  orks,  the  provision  creating  which  states : 

(7)  The  head  of  the  Department  of  Public  Works  shall  be 
the  superintendent  of  public  works.  He  shall  have  the  con- 
struction, care,  maintenance  and  operation  of  the  state's  pub- 
lic works,  including  canals,  highways  and  all  public  buildings 
not  from  time  to  time  assigned  by  law  to  any  other  depart- 
ment, and  shall  provide  for  the  needs  of  the  several  state 
departments  in  engineering  and  architecture. 

It  will  be  seen  that  this  provision  puts  all  the  public 
works  and  buildings  of  the  entire  state,  except  as  the 
legislature  may  otherwise  dispose  of  buildings,  under  a 
single  department.  This  will  be  welcomed  by  many  en- 
gineers as  a  great  step  in  advance.  On  its  face  the 
clause  also  puts  all  the  engineering  and  architectural  work 
of  the  state  under  this  one  department.  Whether  it  really 
goes  so  far  as  to  make  it  impossible  for  other  depart- 
ments to  have  engineering  and  architectural  staffs  of 
their  own  remains  to  be  seen.  Certainly  the  concentration 
of  all  engineering  services  in  one  department  is,  in  so  far 
as  it  does  not  weaken  other  departments,  highly  de- 
sirable. 

The  Department  of  Public  Utilities  stands  next  in  in- 
terest, but  requires  only  passing  mention,  because  the 
status  of  the  two  existing  commissions  is  unchanged, 
except  that  they  are  made  creatures  of  the  constitution 
instead  of  the  legislature. 

The  Department  of  Conservation  will  exercise  about, 
if  not  exactly,  the  same  functions  as  the  present  Con- 
servation Commission,  which  succeeded  the  earlier  Wa- 
ter-Supply Commission  and  Forest,  Fish  and  Game  Com- 
mission. The  new  department  would  consist  of  nine 
commissioners,  each  from  one  of  the  nine  judicial  districts 
of  the  state,  each  to  serve  for  nine  years,  and  without 
compensation.  This  department  is  unique  in  respect  of 
all  four  of  the  specifications  in  the  foregoing  sentence. 
It  is  charged  "with  the  development  and  protection  of 
the  natural  resources  of  the  state,"  and  particularly  with 
the  state  forests  and  the  encouragement  of  forestry,  the 
"conservation,  prevention  of  pollution,  and  regulation  of 
the  waters  of  the  state" ;  and  the  protection  of  the  forest 
preserve  and  reforesting,  the  building  of  fire  trails  and 
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of  a  single  specified  road,  and  the  removal  of  dead  tim- 
ber; but  none  of  the  latter  may  be  sold,  and  no  other 
improvement  cutting  is  permitted.  Even  these  slight 
steps  toward  a  real  forest  policy  beyond  the  preservation 
of  the  natural  wilds  are  a  cause  for  thankfulness. 

No  qualifications  are  stated  for  appointees  to  any  of 
the  administrative  state  offices  named  in  the  constitu- 
tional amendments.  Engineers  thus  fare  in  this  respect 
neither  better  nor  worse  than  members  of  other  profes- 
sions. The  legislature  will  have  a  free  hand  to  specify 
the  professional  or  other  qualifications  of  department 
heads,  or  to  leave  the  Governor  free  in  the  matter. 

As  to  the  other  features  of  the  amendments  mentioned 
in  the  opening  paragraph  of  this  article,  it  can  only  be 
said  that  they  are  in  line  with  the  accepted  principles  of 
good  government  and  private  business  alike.  Highly 
commendable  is  the  restriction  of  the  life  of  future  bond 
issues,  either  state  or  municipal,  to  the  life  of  the  im- 
provement for  which  they  are  to  pay.  The  home-rule 
provisions  will  leave  municipalities  much  freer  than  now 
to  work  out  their  own  salvation,  and  by  lessening  the 
volume  of  local  legislation  will  give  the  legislature  more 
time  than  it  now  has  to  perfect  important  state  policies. 

Altogether,  the  provisions  of  the  amendments  which 
most  affect  engineers,  directly  and  indirectly,  are  dis- 
tinct steps  in  advance.  Some  of  the  engineers  who  de- 
votedly sought  to  help  shape  the  amendments  will  doubt- 
less be  disappointed  with  the  small  outcome  of  their 
efforts ;  but  on  the  whole  there  is  cause  for  thankfulness 
that  so  much  was  done  toward  putting  a  modern  consti- 
tution before  the  voters  of  New  York  on  Nov.  2. 

S 

Commissions,  municipalities,  trolley  companies  and 
even  prospective  jitney-bus  operators  who  are  wrestling 
with  the  problem  of  regulating  jitney  transportation  will 
be  glad  to  know  that  the  New  York  Public  Service 
Commission,  Second  District,  has  established  a  precedent 
on  which  they  may  hang  their  practice.    Some  months 
ago  the  legislature  provided  that  jitney-bus  men,  before 
starting  operation,  must  obtain  a  "certificate  of  conven- 
ience and  necessity"  from  the  Public  Service  Commission. 
This  dampened  the  enthusiasm  of  many,  so  that  there 
has  been  only  one  case  where  formal  application  has 
been  pushed  to  completion.    In  this  instance  one  Wil- 
liam M.  Gray  asked  for  leave  to  operate  six  routes  m 
the  suburban  town  of  New  Eochelle.    The  commission 
approved  four  of  the  six  lines  and  disapproved  of  two. 
The  case  is  so  typical  that  the  commission  has  taken 
the  opportunity  of  expressing  at  some  length  the  general 
principles  on  which  it  will  judge  such  cases. 

The  opinion,  written  by  Commissioner  Emmet,  states 
that  it  is  the  duty  of  the  commission  to  protect  estab- 
lished utilities  from  unnecessary  competition,  but  that 
the  public  is  entitled  to  some  individual  liberty  in  the 
choice  of  transportation,  except  where  that  choice  would 
obviously  lead  to  ruinous  competition.  Improvements  m 
automobile  construction  and  highway  maintenance  are 
recognized  as  stimulating  the  preference  which  persons 
residing  at  distances  from  a  trolley  line  may  have  for 
motor-bus  lines. 

Applying  these  principles,  the  four  routes  authorized 
run  on  the  same  streets  with  street  cars  for  only  such 
short  distances  as  are  necessary  to  give  the  busses  access 


to  the  railroad  station;  except  for  these  approaches  to 
the  urban  center,  the  lines  in  general  are  not  parallel 
or  close  to  the  existing  trolley  lines.  The  two  routes 
for  which  certificates  were  refused  would  have  been  par- 
allel to  and  on  the  same  streets  with  existing  lines. 

The  commission  compliments  the  city  authorities  and 
the  applicant  for  the  care  of  arranging  their  plans  and 
safeguarding  the  public  from  erratic  service.  For  in- 
stance, the  franchise  requires  that  the  busses  shall  seat 
from  10  to  17  persons,  shall  be  of  the  prepayment  type, 
shall  have  pneumatic  tires  and  shall  be  kept  in  good 
condition.  The  operator  must  provide  seats  for  all  pas- 
sengers. Fare  for  a  continuous  ride  is  to  be  5c.  Child- 
ren under  five  years  old  and  policemen  and  firemen  on 
duty  must  be  carried  free.  Busses  have  to  run  on  a 
20-min.  schedule  from  6.30  a.m.  to  1.30  p.m.  The  fran- 
chise expires  in  10  years,  and  3%  of  the  gross  earnings 
is  to  be  paid  to  the  city.  The  applicant  has  to  give  a 
bond  for  prompt  payment  of  his  obligations.  Busses 
have  to  stop  on  signal  at  the  near  side  of  street  crossing 
and  conform  to  present  and  future  traffic  regulations. 

Such  conditions  make  bus  lines  really  transportation 
systems,  in  contrast  with  the  original  jitneys,  which 
gave  only  a  precarious  hack  service.  The  old  jitney 
operation  was  much  cheaper  of  course,  but  at  the  ex- 
pense of  public  safety  and  convenience.  Under  such  reg- 
ulation as  seen  in  New  York  State  the  bus  is  little  less 
than  a  trackless  and  trolleyless  street  car. 


>©ETa©&lhiiimg  Hew  in  Street 


One  of  the  most  novel  and  interesting  structures  erected 
in  this  country  in  recent  years  is  the  tramway  terminal 
and  office  building  of  the  Public  Service  Ey.  in  Newark, 
N.  J.  Even  the  fundamental  idea  of  a  street-railway 
terminal  under  the  conditions  which  obtain  in  a  strictly 
urban  district  is  novel.  Of  course  all  through  the  Mid- 
dle West  interurban  terminals  on  private  property  with 
loop  tracks  are  common,  and  indeed  they  were  the  in- 
spiration for  the  design  which  was  worked  out  in  Newark. 
Eapid-transit  stations  with  distribution  concourses  either 
above  or  below  the  car  tracks  are  not  new.  But  the 
combination  of  these  several  elements  now  seen  m  New- 
ark and  in  connection  with  a  city  traction  system  is 
striking  and  original. 

All  engineers  who  believe  in  the  usefulness  of  a  fresh 
viewpoint  in  the  solution  of  a  complicated  engineering 
problem  will  be  interested  to  realize  that  while  the  de- 
signing engineers  were  struggling  with  a  complicated 
terminal  trackage  on  one  level,  a  lawyer— the  president 
of  the  railway  company— came  along  and  suggested  the 
three  transportation  floors  that  were  finally  employed.  He 
also  had  a  keen  eye  for  business  when  he  put  the  order 
departments  of  the  allied  gas  and  electric  companies  on 
the  concourse,  where  they  could  alluringly  display  the 
apparatus  employed  in  their  services. 

The  structure  itself  is  found  to  have  very  many  inter- 
esting points  of  design— for  instance,  the  subway-track 
floor  system,  which  is  carried  on  the  main  foundation 
piers,  but  is  only  loosely  tied  to  the  building  columns. 
The  elevated-track  system  is  necessarily  carried  on  the 
same  columns  which  support  the  office  structure.  The 
entire  foundations  and  all  the  subway  and  elevated  ap- 
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proaches  are  incased  in  a  continuous  waterproof  envelope 
to  shut  off  ground  water — and  the  engineers  and  con- 
tractors declare  that  the  vast  membrane  is  truly  effective 
throughout  its  entire  extent. 

a 

Mew  Y©rt  Gffowi  Iza  nsn&p©2?ftam&©© 

New  York  City,  with  its  metropolitan  district,  has 
once  again  come  into  its  own  in  the  American  Society 
of  Civil  Engineers.  Last  year,  probably  because  of  the 
emphasis  in  Pacific  Coast  activities,  only  one  of  the 
presidential  and  vice-presidential  incumbents  came  from 
New  York  City.  The  candidates  to  be  voted  on  in  the 
coming  election  comprise  a  president  from  New  York 
City,  a  vice-president  from  New  York  City  and  a  vice- 
president  from  Troy,  N.  Y.  So  that,  with  the  one 
holdover  New  York  City  vice-president,  the  metropolitan 
district  (by  stretching  the  boundaries  up  the  Hudson 
to  Troy)  will  have  four  of  the  five  executive  offices,  to 
say  nothing  of  the  recurring  secretary,  the  treasurer  and 
six  out  of  eighteen  directors. 

Undoubtedly  this  concentration  is  fortuitous — the  re- 
sult of  a  careful  selection  of  the  right  man  without 
regard  to  his  location ;  but  in  view  of  some  of  the  current 
complaints  of  metropolitan  domination,  it  is  at  least 
unfortunate. 

a 

The  multiplication  of  state  utility-regulating  commis- 
sions in  a  number  of  states  has  resulted  in  an  apparent 
overlapping  of  the  authority  of  some  of  these  commis- 
sions. This  is  a  condition  which  has  been  feared  by 
many  of  the  advocates  of  state  regulation  because  of  the 
opportunities  it  has  offered  for  friction  between  the  dif- 
ferent commissions  and  for  "passing-the-buek"  contests — 
during  which  offenders  against  the  spirit  of  the  regulating 
acts  are  allowed  to  slip  through  without  attention  from 


any  of  the  commissions.  The  neat  way  in  which  one 
such  situation  is  being  handled  in  Wisconsin  should  be 
broadly  copied.  The  state  laws  of  1911  conferred  on  the 
Industrial  Commission  authority  to  establish  an  electrical 
safety  code.  The  1915  legislature  empowered  the  Rail- 
road Commission  to  enforce  reasonable  rules  and  stand- 
ards and  to  require  changes  in  construction  and  operation 
for  public  safety  or  service  interference.  The  two  com- 
missions have  combined  their  efforts,  have  formulated 
tentative  standards  of  electrical  construction  and  opera- 
tion and  have  advertised  a  joint  hearing.  After  the  hear- 
ing the  rules  will  be  amended  and  jointly  promulgated. 
Incidentally  the  safety  rules  are  based  oil  the  tentative 
code  of  the  United  States  Bureau  of  Standards  and 
the  interference  rules  embody  the  conclusions  of  a  joint 
committee  of  various  technical  societies  and  the  California 
Railroad  Commission. 

Wi 

The  Portland  Harbor  Bridge,  described  on  another 
page  of  this  issue,  is  in  many  ways  a  remarkable  piece  of 
work.  It  is  not  often  that  so  many  different  and  at  the 
same  time  novel  types  of  structure  are  included  in  one 
bridge.  Offhand  one  would  be  apt  to  think  that  here 
was  another  of  those  all  too  numerous  instances  where 
the  engineer  has  been  dabbling  in.  a  variety  of  new  and 
untried  experiments,  more  to  broaden  his  own  experience 
than  to  solve  most  economically  the  problem  in  hand. 
A  study  of  the  structure,  however,  will  convince  such  a 
critic  that  the  conditions  to  be  met  in  the  three-quarter 
mile  crossing  were  many  and  various,  and  that  the  most 
careful  effort  was  made  to  meet  each  of  the  conditions 
with  an  economical  and  at  the  same  time  pleasing  and 
safe  structure.  The  resulting  design,  though  consisting 
of  a  number  of  peculiarly  individualistic  parts,  has  in  ap- 
pearance a  very  satisfactory  unity. 


"iiiiiiimiiimiiiiniiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiN^ 


fiCanllwmsp  Eiagfnia©©^  Wrestles 
K.©sudUBtfflil<5llEif|  Pip© Mesas 

Sir — The  writer  is  interested  in  the  letter  of  Professor 
Coghlan  in  Engineering  News  of  Sept.  30,  1915,  in  which 
he  intimates  that  the  railway  engineer  is  not  likely  to  be 
successful  as  a  builder  of  roads  or  highways.  This  in- 
terest arises  because  the  writer's  experience  has  been 
almost  wholly  on  railway  work,  and  having  recently  been 
elected  a  trustee  of  the  village  in  which  he  resides,  and 
promptly  made  the  "Committee  on  Streets  and  Sewers," 
he  found  himself  "up  against"  a  practical  proposition  with 
which  he  had  only  a  general  acquaintance. 

One  of  the  first  matters  which  came  up  for  consideration 
was  the  type  of  surfacing  to  adopt  for  certain  new  roads. 
The  proposed  expenditures  were  well  up  toward  $100,000 
and  there  was  little  time  for  careful  investigation.  A 
hurried  search  of  the  available  literature  produced  little 
of  value  as  a  guide  in  this  particular  case,  and  the  opinions 
of  several  well-known  experts  were  obtained  by  corre- 
spondence as  a  courtesy  to  the  writer.    These  opinions 


were  divided,  however,  though  it  is  only  fair  to  say  that 
none  of  the  gentlemen  had  been  on  the  ground  to  see  the 
actual  conditions.  They  all  agreed  that  good  roads  could 
be  built  by  many  different  methods,  if  the  methods  were 
carefully  and  intelligently  carried  out— a  maxim  common 
to  the  whole  art  of  emnneerinff. 

It  seemed  to  the  writer  then— and  this  opinion  has 
been  confirmed  by  further  investigation  of  the  literature 
of  road  construction,  by  inspection  of  numerous  roads 
and  by  talking  with  many  engineers  responsible  for  their 
construction  and  maintenance — that  the  art  of  highway 
building  is  to  a  considerable  extent  in  an  experimental 
state.  There  is  certainly  a  lack  of  data  to  determine  the 
true  economy  of  any  particular  type  of  pavement,  based 
on  first  cost,  density  of  traffic  and  cost  of  maintenance. 

The  problem  is  by  no  means  easy,  as  there  are  so  many 
variables;  but  it  seems  to  the  writer  that  it  will  be  solved 
in  the  first  place  by  the  application  of  "common  sense," 
as  are  all  engineering  problems  of  this  nature,  aided  later 
by  properly  kept,  and  properly  interpreted  records,  of 
the  kind  which  railroad  engineers  have  for  many  years 
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been  accumulating  in  reference  to  railway  location  and 
construction.  No  one  will  deny  that  proper  experience  is 
a  valuable  asset,  but  it  will  hardly  do  to  compare  an  intel- 
ligent, progressive,  common-sense  engineer  who  happens 
to  have  had  experience  in  highway  work  with  any  other, 
be  he  a  railroad  engineer  or  not,  who  is  merely  techni- 
cally educated  and  lacks  the  saving  grace  of  common  sense 
and  broadness  of  vision,  as  do  so  many  men  in  all  pro- 
fessions and  businesses. 

Taking  Professor  Goghlan's  illustration  of  the  question 
of  grades,  there  is  probably  as  much  dense  ignorance  of 
the  economic  value  of  grades  among  the  average  run  of 
railway  engineers  as  there  is  anywhere,  and  no  one  knows 
better 'than  those  who  have  studied  this  subject  that  many 
thousands  of  dollars  have  been  wasted  on  grade  revisions 
on  railways.  Railway  engineers  have  learned  that  the 
electric  motor  can  exert  a  tractive  effort  much  above  the 
normal  for  short  periods  and  therefore  can  surmount  short 
stretches  of  steep  gradient.  It  is  not  a  long  way  from  this 
to  the  realization  that  a  horse  might  do  the  same  thing; 
but  there  is  an  interesting  problem  in  devising  a  form 
of  pavement  for  steep  gradients  which  will  permit  the 
horse  to  get  a  good  foothold  and  smooth  enough  to  reduce 
the  rollina;  friction  to  a  minimum. 

As  a  student  of  highway  problems,  the  writer  has  la- 
bored under  the  impression  that  his  past  experience  on 
railroad  work  would  not  be  a  serious  handicap.  He 
hopes  he  will  not  he  disillusioned.  F.  Lavis. 

50  Church  St.,  New  York,  Oct.  2,  1915. 

Wi 

Sir— I  inclose  herewith  a  copy  of  what  purports  to  be 
specifications  for  a  sewerage  system  for  a  town  in  Arizona, 
which  I  will  call  Blank. 

I  have  observed  with  interest  the  procedure  m  connec- 
tion with  this  work  from  its  inception,  and  it  occurs  to 
me  that  it  is  the  engineers  themselves  who  are  responsible 
for  a  condition  which  tends,  and  is  tending,  to  depreciate 
the  engineering  profession.  In  the  first  place,  when  a 
sewer  system  was  considered,  some  four  or  five  men- 
claiming  to  be  engineers,  all  of  them— were  called  upon 
to  suggest  to  the  Common  Council  the  best  plan  lor  a 
sewerage  system. 

After  listening  to  their  arguments,  a  contract  was 
awarded  by  the  council  to  a  Denver  concern,  which  was  to 
furnish  plans  and  specifications,  purchase  the  bonds  and 
finally  bid  upon  the  actual  work  ;  further  agreeing,  if  their 
bid  was  accepted,  to  make  no  charge  for  engineering  ser- 
vices up  to  that  time. 

The  council  thought  it  best  to  hire  someone  to  see  that 
the  Denver  consulting  engineers  designed  a  proper  system. 
Therefore  through  influence  or  otherwise,  it  employed  a 
man  who 'is  filling  a  position  as  water  commissioner  on 
an  irrigation  project  in  the  vicinity  of  Blank  (for  winch 
he  is  receiving  a  salary  of  $185  per  month).  He  was 
unanimously  made  "city  engineer,"  and  since  the  plans 
and  specifications— which  I  understand  were  unique- 
were  then  received,  he  began  their  modification  to  suit 
his  own  ideas  of  what  they  really  should  he— all  this  m 
connection  with  his  other  position  previously  mentioned. 

After  his  revision  of  the  Denver  firm's  plans  and  speci- 
fications to  suit  his  own  ideas,  the  Common  Council  de- 
cided that,  since  the  original  plans  and  specifications  re- 
quired modification,  it  could  not  accept  them  and  there- 


fore compromised  with  the  Denver  people  by  paying  $400 
or  $500  for  consulting-engineering  services. 

At  this  stage  a  committee  of  citizens  appeared  before 
the  Common  Council  and  insisted  that  the  sewer  be  put 
in  deep  enough  so  that  the  basements  in  the  business 
section  at  least  could  be  drained,  since  the  city  engineer 
had  derided  that  a  surface  system  was  all  that  would  be 
required. 

The  writer  was  present  at  this  conference  and  was  par- 
ticularly amused  at  the  replies  made  by  this  city  engi- 
neer to  various  questions  put  to  him.  In  response  to  the 
question  as  to  whether  he  had  ever  had  any  experience  in 
the  (lesion  of  a  sewer  system  or  its  installation  prior  to 
this  time,  he  replied  that  he  had  not,  but  had  seen  several 
sewer  systems.  Notwithstanding  his  absolute  lack  of 
qualifications,  he  was  retained  upon  a  commission  basis 
of  some  5%,  which,  considering  the  estimated  cost  of  the 
system' ($80,000)  amounts  to  $4,000,  out  of  which  he 
agreed  to  defray  the  expense  of  the  Denver  consulting 
engineer's  services. 

I  have  wondered  whether  the  engineering  profession  is 
to  blame  for  this  condition.  The  writer,  being  engaged 
in  other  engineering  work  of  an  altogether  different 
character,  could  not  very  well  take  an  active  part  in  the 
matter. 

Blank  is  a  very  prosperous,  growing  town  of  some  3,500 
inhabitants,  its  population  having  increased  about  300% 
in  the  last  four  or  live  years.  A  Reader. 

Sept.  22,  1915. 


M<o>sp®  @sa  M®w  ©irEesiEag  ! 

Sir— My  attention  has  just  been  called  to  the  article 
entitled  "Engineering  Aspects  of  New  Orleans  Hurri- 
cane," by  Prof.  W.  H.  P.  Creighton,  in  your  issue  of 
Oct  7  1915  which  I  think  conveys  an  idea  probably  not 
intended  by  its  writer.  He  says:  "Open  sheds,  car 
barns  and 'dock  sheds  suffered,  but  they  were  of  flimsy 
construction  and  when  lifted  from  the  ground  easily  col- 
lapsed.  Thus  the  Dumaine  dock  shed,"  etc. 

The  Dumaine  shed  was  about  600  ft.  long.  The  ag- 
gregate length  of  all  the  wharf  sheds  is  more  than  19,000 
ft  The  Dumaine  shed  was  designed  by  the  same  standards 
as'  were  all  the  other  18,400  ft.  of  sheds,  all  of  which  are 
still  standing  and  all  of  which  without  doubt  withstood 
approximately  the  same  wind  loads. 

The  Dumaine  shed  rested  upon  the  last  of  the  uncreo- 
soted  wharves  which  had  been  condemned  some  time  since, 
and  I  am  informed  that  some  of  the  column  footings  had 
been  disconnectetd  from  the  floor  of  the  wharf  for  the 
purpose  of  jacking  up  and  shimming.  This  wharf  showed 
signs  of  decay,  and  in  addition  to  this  weakness,  the  engi- 
neer of  the  Port  Commission  informs  me  that  several 
vessels  from  the  opposite  side  of  the  river  were  torn  from 
their  moorings  and  driven  into  this  wharf  by  the  force 
of  the  wind/  He  thinks  the  impact  of  these  vessels  was 
responsible  for  the  collapse  of  the  shed.  j 
In  the  concluding  paragraph  of  Professor  Creighton  s 
article  he  states  that  "no  well-designed  engineering  struc- 
ture received  more  than  trivial  damage,"  in  which  state- 
ment T  agree,  except  that  I  claim  the  Dumaine  shed 
to  have  been  a  "well -designed  engineering  structure 
which  failed,  the  failure  being  due  to  the  causes  above 
described.  J-  F-  Coleman. 

Hibernia  Building,  New  Orleans,  Oct.  15,  1915. 
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[In  explanation  of  his  original  statement,  Professor 
Creighton  submits  the  following. — Editor.] 

Sir — In  my  telegraphed  report  I  endeavored  to  say  as 
much  as  possible  in  a  few  words.  Broad  generalizations 
are  liable  to  err  in  particular  phases  of  certain  elements. 

The  word  flimsy  was  used  in  connection  with  structures 
carrying  no  load,  as  in  effect  they  are  shelters  only.  The 
necessary  weight  of  material  used  in  their  construction 
is  therefore  a  minimum.  Carrying  no  loads  and  the 
weight  of  structural  material  used  being  a  minimum,  it  is 
evident  that  they  are  weak  in  resisting  upward  pressure. 

I  agree  with  Mr.  Coleman  in  believing  the  weight  of 
structural-steel  elements  used  in  building  the  shed  to  be 
ample,  as  the  destruction  seems  to  be  confined  to  that 
resulting  from  twisting  or  bending  because  of  the  fall 
of  the  shed  on  its  side.  The  dock  is  old.  For  reasons 
that  were  sufficient  to  the  engineers  in  charge  of  the 
dock,  the  foot  of  all  columns  inspected  on  the  river  side 
of  the  shed  were  free  to  move  as  they  were  not  bolted  down. 
As  the  shed  fell  away  from  the  river,  I  do  not  attach  any 
weight  to  the  theory  that  the  collapse  was  due  to  the  im- 
pact of  vessels.  W.  H.  P.  Creighton. 
New  Orleans,  Oct.  18,  1915. 

m 

Falls  ©f  Gripo^airadl 

Sir — In  your  editorial  of  Sept.  30  on  the  subway  tim- 
bering accidents  in  New  York  you  refer  also  to  mine 
timbering  and  the  frequency  of  rock  falls  in  mines.  Al- 
though it  is  true  that  most  of  the  accidents  in  mining 
are  due  to  falls  of  ground,  nevertheless  they  are  very 
rarely  due  to  failure  of  timbers  as  a  whole.  If  they  do 
so  collapse,  it  is  for  lack  of  following  correct  principles. 

Square-set  timbering,  which  resembles  that  in  the 
subway,  is  braced  against  the  ground  it  is  intended  to 
support.  Permanent  diagonal  bracing  in  any  direction 
should  not  be  needed  as  an  essential  part  of  the  system. 
When  enlarging  the  open  chamber,  set  by  set,  there  is 
in  each  case  a  short  time  when  the  blocking  is  out,  If 
the  ground  is  unstable,  temporary  braces  or  stulls  may 
be  necessary  to  take  up  the  unbalanced  pressure  of  the 
timbers,  and  the  ground  opposite,  against  the  open  space. 
As  soon  as  the  timbers  are  up  and  blocked  against  the 
new  faces  of  ground,  the  structure  is  again  in  equili- 
brium and  the  braces  may  be  removed. 

This  system  of  timbering  may  fail  from  two  causes — 
from  excess  of  pressure  either  from  top  or  side  or  from 
timbers  becoming  displaced  through  the  failure  of 
blocking. 

The  first  cause  has  no  particular  bearing  on  the  subway 
accidents.  In  mining,  it  is  usually  avoided  by  decreas- 
ing the  size  of  the  openings,  to  take  advantage  of  the 
arching  effect  of  the  ground.  Close  filling  with  waste 
material  is  almost  universally  practiced.  Large  open- 
ings maintained  on  timbers  are  thus  avoided. 

The  second  case  is  most  apt  to  occur  in  unstable  ground. 
Therefore  when  the  ground  is  loose  the  sets  are  lagged 
carefully,  and  when  breaking  out  for  new  sets  spiling 
or  braces  may  be  used,  with  special  props  against  loose 
boulders  to  hold  them  in  place.  They  are  intended  to 
hold  the  ground  in  position  and  prevent  it  from  ravel- 
ing away  from  behind  the  blocking  or  timbers,  leaving 
them  in  the  air,  when  they  may  fall  of  themselves  or 


be  knocked  down  by  ground  sliding  in,  and  perhaps  bring 
the  whole  stope  down  with  them. 

The  timber  sets  are  usually  5  to  7  ft.  square  horizon- 
tally, rarely  8  ft,  and  from  7  to  9  ft.  in  height,  center 
to  center.  When  accurately  framed  and  well  blocked, 
the  timbering  has  a  certain  stiffness  in  itself,  which  be- 
comes considerable  if  there  is  enough  pressure  to  make 
the  timbers  "cut  down''  slightly.  It  is  because  of  this 
stiffness  that  special  bracing  is  not  usually  necessary  in 
the  interval  of  taking  out  ground  for  timbers. 

From  sketches  of  the  timbering  in  Seventh  Ave.  it 
would  appear  that  the  spacing  was  too  wide  for  it  to 
have  any  stiffness  longitudinally.  That  was  provided 
only  by  blocking  at  the  ends.  If  this  is  removed  from 
one  end,  as  by  blasting,  it  would  require  little  force — 
perhaps  no  more  than  setting  the  brakes  on  a  surface 
car— to  knock  it  down.  The  structure  could  have  been 
braced  in  any  number  of  ways.  It  is  a  sad  illustration 
of  a  too  common  fault  of  design  to  build  a  framework 
amply  strong  to  support  its  load,  but  brace  it  so  poorly 
that  it  fails  without  developing  the  safe  strength  of  its 
members. 

The  Broadway  collapse  was  from  a  different  cause. 
The  timbering  spaces  were  wide,  about  8  ft.  in  height 
by  10  ft.  in  length.  Either  the  cross-timbering  was  not 
strong  enough  to  resist  the  pressure  of  the  slide  or  the 
omission  of  lacing  across  the  wide  spaces  of  the  sets  (none 
is  shown  in  the  sketches)  allowed  a  small  slide  to  start 
between  them,  which  would  naturally  carry  down  block- 
ing and  adjoining  timbers  with  it.  It  might  easily  have 
been  both.  The  cross-struts  are  long.  If  a  single  post 
broke,  it  would  bring  down  those  over  it,  the  cross-strut 
at  its  top  and  the  two  longitudinal  members  against  the 
ground  on  each  side.  It  is  a  matter  of  chance  what  else 
might  fall  down. 

There  is  a  tremendous  difference  in  the  strength  needed 
to  hold  ground  in  place  and  that  necessary  to  hold  it 
after  movement  has  begun. 

The  slide  might  have  been  prevented  by  close  lagging 
between  the  sets  or  it  might  have  needed  more  cross- 
timbers.  In  any  case,  it  would  have  been  much  im- 
proved by  bracing.  The  half  which  remained  standing- 
was  only  saved  by  the  stiffness  of  its  joints. 

Something  is  wrong  when  a  structure  fails  with  onlv 
a  small  proportion  of  its  members  broken.  It  should 
go  down  like  the  "one  boss  shay,"  with  each  part  as 
strong  as  the  next,  but  only  because  of  an  overwhelming 
stress.  g.  S.  C 

Bisbee,  Ariz.,  Oct,  15,  1915. 


|       MOTES  AMP  QTOIRHIES  I 

Difficulty  Occasioned  by  Falling  Leaves  getting  into  flumes, 
and  thus  into  the  fine  screens  in  concentrating  machinery  in 
the  mining  section  of  the  far  West,  leads  E.  T.  Dudley,  con- 
struction engineer  of  the  Bunker  Hill  &  Sullivan  Mining  and 
Concentrating  Co.,  of  Kellogg,  Idaho,  to  inquire  whether  irri- 
gation engineers  or  firms  supplying  material  for  irrigation 
projects  have  met  and  overcome  a  similar  difficulty,  and  if 
so,  how. 

Errata — In  the  article  "Diagram  for  Determining  Pave- 
ment Crowns,"  "Engineering  News,"  Sept.  9,  1915,  p.  510,  the 
expressions         +  x^  and  i/2  ^  +  tl\,  appearing  at  the  right 

of  Fig.   2,  should   be  (~  -  x)  and    %  -  x).   In   the  first 

column  of  p.  510  also  the  value  for  "Elevation  of  left  curb' 
should  be  89.67,  as  shown  in  Fig.  3,  and  not  S6.67. 
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Mew  Vs^lE©^  Pastas 

By  J.  B.  Lippincott* 

Many  unusual  types  of  dams  have  been  constructed  in 
southern  California  for  the  impounding  of  flood  waters 
for  irrigation  purposes.  The  engineering  profession  is 
naturally  interested  in  the  physical  success  of  these  struc- 
tures. This  is  written  to  record  certain  tests  in  service 
of  two  of  them. 

The  old  Bear  Valley  Dam  in  San  Bernardino  County, 
'California,  was  built  by  F.  E.  Brown  in  1885  and  was  the 
pioneer  in  light-arch  dams.    It  was  constructed  of  un- 


indirectly  through  Baldwin  Lake.  The  maximum  flood 
runoff  from  the  mountain  drainage  basins  in  this  section 
of  California  is  fully  200  sec.-ft.  per  sq.mi.  A  feature  of 
this  dam  is  the  thin  buttress  walls,  which  taper  in  thick- 
ness from  12  in.  at  the  top  to  26  in.  at  the  base  of  the 
higher  sections,  and  the  thin  shell  of  which  the  arches  are 
composed. 

This  statement  is  written  to  record  the  fact  that  this 
reservoir  has  lately  been  filled  to  the  level  of  the  waste- 
way,  the  storage  capacity  having  been  increased  from  26,- 
463  acre-ft.  at  the  old  dam  to  65,065  acre-ft.  at  the  new 
dam.  The  dam  is  quite  tight.  There  is  some  little  seep- 
age through  the  concrete,  which  is  led  by  a  pipe  through 
each  of  the  buttresses  to  the  measur- 
ing-box and  weir,  which  is  located  be- 
tween the  two  center  buttresses.  Thus 
the  loss  can  be  accurately  determined. 
With  water  at  the  65-ft.  contour  the 
seepage  was  about  0.1  sec.-ft.  The  old 
forms  have  not  been  stripped  from  a 
large  part  of  the  rear  of  the  arches. 
The  dam,  which  was  described  in 
Engineering  News,  Dec.  25,  1913,  was 
built  by  the  Bear  Valley  Mutual  Ir- 
rigation Co. 

Another  unusual  test  of  an  arch  dam 
occurred  at  the  Crags  Country  Club, 
in  Los  Angeles  County,  California.  It 
was  built  by  the  club  in  February,  1913, 


CRAGS  DAM  WITH  5-FT. 
OVERFLOW 
Flood   of   February,    1915.     The  same 
flood  rose  5  ft.  higher  than  shown 

coursed  granite  ashlar,  the  stone  be- 
ing of  good  quality.  This  dam  is  curved 
upstream  with  a  radius  of  335  ft.  and 
has  a  maximum  height  of  64  ft.  Its 
thickness  is  but  2.5  to  3  ft.  on  top  and 
8.5  ft.  at  a  point  48  ft.  below  the  crest, 
where  it  rests  on  a  base  of  masonry  that 
is  13  ft.  wide  at  this  point  and  increases 
to  20  ft.    The  greater  pressure  occurs 
at  the  point  where  the  dam  joins  this 
base  and  amounts  to  53  tons  per  square 
foot.  The  dam  stood  successfully  from 
1885  until  1913,  or  for  a  period  of  28 
yr.,  having  frequently  been  subject  to 
full  pressure.    It  was  found  desirable 
to  increase  the  storage  capacity  of  the 
reservoir  and  a  new  type  of  dam  was 
built  below  the  old  arch  dam  as  shown  in  Fig.  2.  This 
latter  structure  is  as  novel  in  its  line  as  the  old  Bear 
Valley  Dam.    The  designer  was  John  S.  Eastwood  (the 
plan  being  patented).    It  was  completed  in  1910-1911. 
This  new  dam  is  shown  in  the  accompanying  photo- 
There  are  11  buttresses  32  ft.  apart  with  10 
The  length  of  the  dam  is  363  ft. ;  the  maximum 
92  ft.    The  buttresses  are  braced  together  by 
There  is  a  spillway  on  each  side  through  the  last 
arch.    These  spillways  have  a  capacity  of  approximately 
1,220  sec.-ft.    The  area  of  the  drainage  basin  above  this 
dam  is  56  sq.mi.,  of  which  28  sq.mi.  naturally  drains 


graphs, 
arches, 
height, 
struts. 


^Consulting  Engineer,  Central  Building  Los  Angeles,  Calif. 


FIG.  2.    OLD  AND  NEW  BEAR  VALLEY  DAMS 

and  was  designed  by  G.  O.  Newman  and  Cyril  Wigmore. 
The  abutments  are  'volcanic  trap.  The  maximum  height 
is  50  ft.  It  is  2.5  ft.  thick  on  top  and  16.66  ft.  at  the 
base  at  the  point  of  maximum  height.  Its  length  is 
about  149  ft.  The  spillway  is  entirely  inadequate,  which 
makes  the  dam  of  an  overflow  type.  Small  boulders  were 
embedded  freely  in  the  concrete.  The  radius  of  the  dam 
is  287.9  ft.,  and  the  load  on  the  abutments  27  tons  per 
sq.ft.  with  a  full  reservoir.  Vertical  1-in.  bars  were 
placed  about  4  ft,  apart  in  the  structure.  Temperature  re- 
inforcement in  the  upper  face  consists  of  horizontal 
bars  spaced  3  ft.  apart  and  vertical  bars  5  ft.  apart. 
River  gravel  was  used  for  the  concrete  (1:6,  with  a  richer 
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mix  on  the  faces).  The  gravel  originates  from  sandstone 
and  conglomerate  beds  and  is  not  of  first  quality. 

When  the  dam  was  37  ft.  high,  the  upper  concrete 
being  new  and  the  form  boards  still  in  place  a  flood  passed 
over  the  crest  5.5  ft.  deep,  tearing  off  the  forms  but 
doing  no  other  damage.  In  January,  1914,  another  flood 
passed  over  the  dam  10  ft.  5  in.  deep.  In  February,  1914, 
another  flood  of  the  same  depth  passed  over  the  crest 
without  damage.  The  oldest  concrete  at  the  time  of  the 
first  flood  was  about  seven  weeks  and  the  upper  4  ft.  not 
over  three  days. 

The  drainage  area  above  the  dam  is  about  30  sq.mi.,  and 
the  flood  of  Feb.  24,  1914,  is  estimated  at  3,300  sec.-ft. 
The  view  given  shows  the  flood  passing  over  the  crest 
of  this  dam.  Considering  the  green  concrete  and  the 
overflow,  this  is  a  particularly  severe  test  of  the  arch  type 
of  concrete  dam.  The  structure  was  not  injured  by  any 
of  the  floods. 

m 

Siates'iaal  St2*®ss©s  its  Rails 
F@^imd  T®  B©  HigH 

High  stresses  exist  in  steel  railway  rails  even  when 
no  train  is  on  the  track,  as  the  result  of  the  permanent 
stretching  of  the  outside  metal  of  the  head  caused  by 
the  rolling  action  of  traffic.  The  outer  layers  of  the 
head — on  the  tread  and  along  both  gage  side  and  out- 
side of  the  head — are  stretched  by  the  rolling  in  a  man- 
ner directly  analogous  to  hammer  peening.  Since  these 
outer  layers  are  connected  to  the  interior  metal  of  the 
rail  they  are  prevented  from  elongating  and  therefore 
are  thrown  into  a  state  of  longitudinal  compression,  while 
at  the  same  time  a  slight  tension  is  produced  in  the  in- 
terior of  the  rail. 

The  first  careful  measurements  of  this  action  were 
made  by  J.  E.  Howard,  engineer-physicist  of  the  Inter- 
state Commerce  Commission,  in  connection  with  an  in- 
vestigation of  a  railway  accident  at  Talmage,  Iowa, 
where  a  train  was  wrecked  by  a  broken  rail.  Strips  were 
cut  off  the  faces  of  the  rail  and  their  shortening  or  length- 
ening when  cut  loose  was  determined  by  gage  measure- 
ments of  the  distance  between  two  gage  points  marked 
on  the  rail  a  known  distance  apart  before  the  cutting. 

Stresses  in  the  Broken  Eail 

A  section  of  the  rail  which  caused  the  wreck  showed 
the  following  stresses:  On  the  gage  side  of  the  head, 
where  the  rail  showed  considerable  flange  wear,  com- 
pression of  10,200  lb.  per  sq.in. ;  on  the  opposite  side 
of  the  head,  tension  of  6,300  lb.  per  sq.in.;  on  the  top 
of  running  surface  of  the  rail,  compression  of  2,100  lb. 
per  sq.in.  The  strip  from  the  gage  side  of  the  head,  which 
showed  the  highest  stress,  also  was  found  to  be  quite 
brittle.    This  rail  was  the  outer  rail  on  a  2~y2°  curve. 

The  brittleness  of  the  exterior  portions  of  the  head 
where  the  rolling  action  has  taken  place  was  established 
by  direct  test  on  this  rail.  In  ordinary  tensile  tests  the 
metal  in  the  interior  of  the  head  showed  about  20% 
elongation  (on  2  in.)  and  something  over  30%  reduction 
of  area,  while  specimens  from  the  top  of  the  head  or 
running  surface  showed  an  elongation  of  only  about  1% 
and  no  measurable  reduction  of  area;  a  corresponding 
strip  after  being  annealed  showed  15%  elongation.  The 
strip  from  the  top  of  the  head  had  an  elastic  limit  of 


100,000  lb.,  which  was  only  slightly  below  the  ultimate 
strength  of  the  strip,  while  the  strip  from  the  center  of 
the  head  had  an  elastic  limit  of  5,5,000  lb.,  or  about  one- 
half  the  ultimate. 

Thin  strips  from  the  sides  of  the  head  were  bent  to 
see  what  angle  of  bending  they  would  stand  before  break- 
ing. The  strip  from  the  outside  of  the  head  could  be 
bent  56°  outward  or  78°  inward.  The  strip  on  the  gage 
side  of  the  head  could  be  bent  44°  outward  (away  from 
the  head),  but  only  5°  inward.  In  all  cases  correspond- 
ing strips  when  annealed  could  be  bent  to  much  larger 
angles,  ranging  from  56°  to  85°.  This  is  in  harmony 
with  the  result  of  measurements  of  the  internal  stresses, 
which  showed  that  when  a  piece  of  rail  is  annealed  the 
stresses  existing  in  it  are  largely  eliminated. 

Initial  Stresses  in  a  Relaid  Rail 
Another  rail,  not  from  the  same  track,  showed  the 
highest  stresses  on  top  of  the  head.    Two  separate  test 


PERMANENT  INTERNAL  STRESSES  IN  RAILS  MEASURED 
BY  INTERSTATE  COMMERCE  COMMISSION 

Pis'-    1 — Stresses    in    rail    which    broke    in    Talmage  wreck. 
Fig-.  2 — Stresses  in  a  relaid  rail 

strips  from  the  running  surface  showed  compressions  of 
17,100  lb.  and  19,500  lb.  per  sq.in.  The  sides  of  the 
head  both  showed  compressions — one  of  1,800  lb.,  the 
other  of  6,600  lb.  per  sq.in.  This  rail  had  been  relaid, 
each  side  in  turn  having  been  the  gage  side.  This  ex- 
plains why  the  peening  effect  was  noticed  on  both  sides 
of  the  head. 

Another  test  piece  of  this  rail  showed  even  higher 
values,  the  stress  on  top  of  the  head  reaching  21,300  lb. 
per  sq.in.  compression.  The  stresses  on  the  two  sides  of 
the  head  were  both  compression,  respectively  600  lb.  and 
7,800  lb.  per  sq.in.  In  this  rail  the  entire  middle  part 
of  the  width  of  the  railhead  was  cut  out  and  gradually 
reduced  in  height  by  planing  off  the  under  side  (nearest 
the  web)  and  measuring  the  shortening  at  different  stages 
of  the  planing.  The  computed  compressions  averaged 
over  the  whole  strip,  when  the  strip  had  been  planed  to 
various  heights,  are  given  in  the  following  table : 

Depth,  In.  Compression, 

Lb.  per  Sq.In. 

2  4,500 

1%  6,000 

1  14,000 

%  20,400 

A  21,300 

YV  '  21,300 

16/ioo  21,300 

Thus  the  very  high  compressive  effect  in  the  head  of 
the  rail  extended  down  nearly  i/2  in.  In  the  center  and 
lower  part  of  the  head  the  stress  is  in  tension,  as  is  nec- 
essarily the  case,  since  the  sum  of  the  tensions  in  the 
rail  must  equal  the  sum  of  the  compressions.  Other 
tests  established  the  existence  of  this  tension  specifically, 
though  they  did  not  directly  give  its  amount, 
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SYNOPSIS — Five  alternate  steel  designs  and  one 
concrete  design  were  submitted  for  a  highway 
bridge  crossing  a  gorge  making  in  from  the  Hudson 
River  in  the  Palisades  Interstate  Park.  This  article 
illustrates  the  competitive  designs.  The  one  con- 
crete design  requested  cost  almost  three  times  as 
much  as  the  accepted  steel  design. 


A  steel  arch  highway  bridge  in  the  midst  of  remarkably 
beautiful  surroundings  is  soon  to  be  erected  in  the  Hudson 
Highlands  for  the  Palisades  Interstate  Park  Commission. 
Although  the  highway  which  the  bridge  carries  is  under 
state  control  its  location  in  the  park  and  the  desirability 
of  having  an  artistic  and  thereby  expensive  structure  led 
the  commission  to  offer  to  build  the  bridge  if  the  state 
highway  department  would  build  the  abutments. 

The  "site  on  which  the  bridge  is  to  be  located  offers 
a  remarkable  opportunity  to  the  bridge  designer  who 
appreciates  the  artistic  side  of  his  profession.  The  Popo- 
lopen  Creek  gorge  is  nearly  at  right  angles  to  the  course 
of  the  Hudson  River  and  widens  rapidly  toward  its  mouth, 
so  that  the  bridge  will  be  in  full  view  from  passing 
steamboats  on  the  river  as  well  from  the  railway  trains. 
The  tree-clothed  sides  of  the  gorge  furnish  an  admirable 
setting  for  the  structure. 

The  commission's  engineers  submitted  a  profile  of  the 
site  of  the  proposed  bridge  to  several  well-known  bridge 
companies,  with  a  request  for  designs  and  bids,  stipulating 
that  bidders  should  proportion  their  structures  on  the 
basis  of  Cooper's  specifications  for  highway  bridges  of 
1909,  with  a  roadway  loading  of  an  18-ton  road  roller  and 
a  sidewalk  loading  of  150  11).  per  sq.ft.  The  width  of  the 
gorge  to  be  spanned  is  600  ft.  at  the  bridge  site.  Bidders 
were  left  free  to  choose  such  spans  and  proportions  as 
they  thought  best.  As  the  commission  desired  to  erect 
the  structure  of  concrete  if  the  cost  were  not  prohibitive, 
one  concrete  construction  company  was  also  invited  to 
submit  a  design  and  bids. 

The  accompanying  drawings  show  in  outline  the  designs 
which  were  offered  by  the  several  bidders.  All  have  been 
redrawn  in  similar  style  and  are  reduced  to  uniform  scale. 
It  should  be  said  in  fairness  that  the  extent  to  which 
artistic  design  was  of  importance  in  determining  the 
award  does  not  seem  to  have  been  clearly  understood  by 
all  those  taking  part  in  the  competition.  The  successful 
competitor,  however,  the  Phoenix  Bridge  Co..  took  special 
pains  to  inform  itself  concerning  the  conditions  at  the 
site.  The  chief  engineer  of  the  company,  John  Sterling 
Deans,  assigned  George  Schenck  of  his  staff  to  make  a 
personal  examination  of  the  site  of  the  proposed  bridge 
and  sketches  of  the  surrounding  country.  After  this 
information  was  obtained,  several  tentative  designs  were 
prepared  in  the  company's  office  under  direction  of  P.  L. 
Szlapka,  its  designing  engineer.  The  particular  features 
of  the  design  finally  submitted  and  accepted  were  the 
work  of  Sumner  Gowen. 

The  structure  of  the  Phoenix  Bridge  Co.  is  designed 
for  erection  as  a  cantilever.  It  has  two  sidewalks  and  is 
to  carry  a  permanent  roadway  with  a  concrete  base  and 


wood-block  or  other  surfacing.  The  price  for  the  struc- 
tural steel  and  hand  railing  with  estimated  weight  of 
1,400,000  lb.  was  $52,360,  not  including  field  painting, 
concrete  roadway  or  sidewalks. 

The  design  of  the  McClintic-Marshall  Co.  was,  as  shown, 
a  long-span  arch.  The  price  quoted  was  $50,430,  which 
included  the  erection  and  two  coats  of  paint  after  erection, 
but  not  the  bridge  railing. 

The  braced-arch  design  of  the  American  Bridge  Co. 
was  designed  to  reduce  the  expense  of  foundations  to 
the  lowest  point.  The  price  quoted  for  this  structure 
was  $53,60'0,  which  included  one  coat  of  paint  after 
erection  and  the  steel  railing.  This  proposal  was  based 
on  Class  A  loading  of  the  New  York  State  specifications 
of  1905,  with  certain  modifications.    For  the  same  design 


MAP  OP  SITE  OP  POPOLOPEN  VIADUCT 
Note  the  old  and  new  alignment  of  the  road;  new  road  in  full 
lines,  old  road  dotted 

witb  the  trusses  proportioned  for  a  uniform  load  of  55 
11).  per  sq.ft.  and  the  floor  system  for  80  lb.  per  sq.ft., 
with  a  concentration  produced  by  a  6-ton  wagon,  the 
price  quoted  was  reduced  to  $46,350.  For  the  alternative 
design  with  steel  towers  submitted  by  the  American  Bridge 
Co.,  designed  for  the  heavy  loading  fixed  by  the  New  York 
specifications  of  1905,  the  price  quoted  was  $45,225. 

The  design  for  a  reinforced-concrete  structure  was  sub- 
mitted by  the  Howard  H.  Peterson  Co.,  of  New  York 
Citv,  of  which  F.  S.  Howell  is  engineer.  This  bridge  was 
designed  with  a  24-ft.  roadway  and  a  4-ft.  sidewalk  with 
a  width  over  all  of  3(5  ft.  The  total  length  of  the  structure 
is  775  ft.,  the  three  arches  having  spans  of  105  ft.,  210 
ft.  and  105  ft.  The  concentrated  live-load  assumed  was 
a  24-ton  truck.  The  allowable  tension  in  reinforcing  steel 
was  taken  at  16,000  lb.  and  compression  in  concrete,  100 
lb.  The  price  bid,  including  the  piers  with  foundations 
carried  to  bedrock,  was  $139,000.  This  price  included 
also  the  concrete  roadway  slab  and  Topeka-mixture  paving 
on  concrete  base  for  the  roadway. 
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M.©illws^  Birad^©  dirndl  BuEaIldlaimg| 
EimfpimeeiPS  aim  Conweuattaoia 

The  twenty-fifth  annual  convention  of  the  American 
Railway  Bridge  and  Building  Association,  held  at  Detroit 
on  Oct.  19-21,  was  a  successful  meeting  in  its  large  at- 
tendance (165  members  and  over  85  visitors)  and  in  the 
character  of  the  reports  and  discussions.  The  president 
is  G.  W.  Rear  (Southern  Pacific  Ry.),  San  Francisco, 
Calif.;  secretary,  C.  A.  Lichty  (Chicago  &  Northwestern 
Ry.),  Chicago.  The  next  meeting  will  be  held  at  St. 
Paul,  Minn. 

Concrete  bridges,  piles  and  culvert  pipe  were  covered 
by  two  committee  reports,  which  were  of  considerable 
interest.  The  report  on  bridges  dealt  with  construction 
rather  than  with  design,  and  with  structures  of  moderate 
size.  It  included  a  compilation  of  the  details  of  practice 
on  a  number  of  roads  in  regard  to  such  matters  as  con- 
creting plants,  placing  concrete  during  cold  weather  and 
the  spouting  of  concrete.  As  to  the  last-mentioned  mat- 
ter, most  railways  use  this  method  with  more  or  less  re- 
striction, but  three  railways  do  not  permit  its  use  at  all. 

A  special  feature  of  the  report  relating  to  concrete  piles 
was  the  information  regarding  the  extensive  use  of  con- 
crete trestle  bridges.  These  have  piles  and  caps  (or  some- 
times thin  piers),  carrying  slab  spans  on  which  the  ordi- 
nary ballasted  track  is  laid.  As  to  concrete  culvert  pipe, 
some  roads  make  these  pipes  of  such  great  size  (oval  sec- 
tion, 84x89  in.)  that  they  are  used  for  cattle  passes.  It 
was  suggested  that  concrete  pipe  culverts  with  cemented 
joints  have  great  strength  to  resist  any  tendency  of  the 
bank  to  separate  them. 

Timber  Trestle  Bridges 

That  the  timber  trestle  is  still  a  very  important  feature 
of  American  railways  was  evidenced  by  the  long  and 
active  discussion  of  the  report  on  this  subject.  The  report 
and  discussion  both  related  mainly  to  the  deck  rather 
than  to  the  structure  as  a  whole.  The  committee  consid- 
ered that  in  spite  of  the  objections  to  boxing  the  guard 
timbers  over  the  ties  no  better  means  of  holding  the  ties 
in  place  has  yet  been  perfected.  Several  members,  how- 
ever, considered  that  spacing  blocks  are  more  efficient, 
although  they  did  not  propose  to  omit  the  boxing  of  the 
guard  timbers  even  if  the  blocks  are  used.  The  blocks 
should  be  placed  under  the  guard  timbers. 

The  more  general  use  of  solid-deck  trestles  with 
ballasted  track  was  recommended,  because  of  their 
economy,  although  the  first  cost  of  such  a  structure  of 
creosoted  timber  is  about  50%  greater  than  that  of  an 
ordinary  trestle  of  untreated  timber.  The  report  sug- 
gested a  layer  of  felt-and-pitch  roofing  to  prevent  water 
from  getting  through  the  deck  to  the  lower  timbers,  but 
few  railways  seem  to  consider  this  extra  expense  necessary. 
The  use  of  rerailing  devices  at  the  ends  of  high  trestles 
was  advocated  by  one  speaker. 

Locomotive  Cranes 

The  extensive  use  of  locomotive  cranes  is  a  feature  of 
railway  and  other  work  and  includes  not  only  the  handling 
of  material  in  innumerable  ways,  but  also  such  special 
service  as  piledriving  and  excavating.  Handling  concrete 
materials  and  depositing  concrete,  erecting  bridges,  re- 
viewing ties  and  rails  and  unloading  and  handling  heavy 
freight  are  examples  of  the  uses  of  the  crane.    It  may 


also  handle  a  dragline  or  grab  bucket  or  a  piledriver  (with 
or  without  leads),  and  may  be  so  arranged  that  a  dipper 
handle  or  a  horizontal  truss  frame  and  leads  may  be  at- 
tached, converting  it  into  a  steam  shovel  or  a  railway  pile- 
driver  of  long  reach.  The  crane  may  not  work  as  cheaply 
as  a  regular  piledriver  or  steam  shovel  or  dragline  excava- 
tor, but  its  advantage  (and  often  economy)  comes  from  its 
ready  adaptability  to  such  uses  where  a  regular  machine 
is  not  available  and  where  the  amount  of  work  of  any 
one  kind  is  too  small  to  warrant  the  employment  of  the 
latter,  while  the  time  and  cost  of  doing  the  work  by 
hand  would  be  considerable. 

The  machines  are  of  two  general  classes — the  eight- 
wheel  crane,  which  may  be  operated  in  trains  and  on  main- 
line work,  and  the  four-wheel  crane  for  yard  and  shop  use. 

Railway  Water  Tanks 

It  has  been  assumed  very  frequently  that  wrought-iron 
tanks  are  more  durable  and  economical  than  steel  tanks, 
but  the  committee  suggested  that  it  is  a  question  whether 
the  wrought  iron  of  today  can  be  compared  with  that  of 
several  years  ago.  Present  conditions  appear  to  justify 
the  continued  use  of  steel  rather  than  a  return  to  wrought 
iron.  An  alloy  steel  with  much  greater  resistance  to  cor- 
rosion than  the  ordinary  metal  and  of  little  higher  price 
is  a  possible  development.  As  to  the  form  of  tank,  the 
hemispherical,  elliptical  and  conical  bottoms  have  elimin- 
ated the  use  of  the  ordinary  supporting  towers  for  steel 
tanks,  and  the  committee  advocated  the  conical  form  as 
being  more  satisfactory  in  precipitating  suspended  matter. 

Wood  tanks  continue  to  be  used  extensively,  but  a  limit- 
ing size  is  about  20x30  ft.  (100,000  gal.).  If  a  greater 
capacity  is  required,  one  steel  tank  is  more  economical 
than  two  wooden  tanks.  Plat  hoops  were  considered 
preferable  to  round  or  half-round  hoops.  The  committee 
suggested  the  omission  of  the  tank  roof  in  warm  climates 
as  being  unnecessary  (if  the  water  is  not  used  for  drink- 
ing). Birds  get  in  and  build  nests  and  cause  more  pollu- 
tion than  would  occur  in  an  open  tank.  Nothing  was  said, 
however,  as  to  the  question  of  evaporation  in  an  open 
tank  in  hot  and  dry  climates.  Covered  tanks  are  the  gen- 
eral rule,  and  no  cases  of  the  exceptional  use  of  open 
tanks  were  given  in  the  report  or  discussion. 

Miscellaneous  Reports  and  Papers 

An  excellent  report  was  presented  on  the  important 
subject  of  "Efficient  Methods  of  Handling  Work  and 
Men."  It  showed  how  the  railway  field  may  be  made 
more  attractive  to  the  younger  men  and  how  efficiency 
and  economy  may  result  from  the  proper  training  of  men. 
As  a  rule  they  are  employed  and  then  left  to  find  out  as 
best  they  can  how  work  is  to  be  done  and  what  is  required 
of  them.  Another  important  advantage  of  efficient  train- 
ing is  that  it  develops  a  supply  of  men  competent  for  em- 
ployment as  foremen.  Methods  of  keeping  efficient  records 
of  cost  of  individual  pieces  of  work  were  reviewed  in  an- 
other report.  This  led  to  some  discussion  as  to  difficulties 
in  keeping  costs  low  on  railway  work.  A  contractor  may 
purchase  material  whenever  he  needs  it  and  can  vary  his 
force  to  suit  conditions,  but  the  engineer  or  superintendent 
in  charge  of  railway  work  is  usually  hampered  by  restric- 
tions and  the  necessity  of  making  requisitions  even  for 
minor  matters,  so  that  he  has  not  a  free  hand. 

Two  individual  papers  were  presented.  One  by  C.  R. 
Knowles    ( Illinois  Central  R.R.)   on  "Water  Waste," 
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showed  the  innumerable  ways  in  which  water  is  wasted 
in  shops,  coach-cleaning  yards,  engine  ashpits,  etc.  The 
other,  by  F.  E.  Weise  (C,  M.  &  St.  P.  By.),  was  on 
"Manila  Rope."  This  paper  dealt  with  the  manufacture, 
use  and  care  of  rope  and  pointed  out  that  the  substitu- 
tion of  wire  rope  for  hemp  rope  occurs  only  in  certain 
lines,  while  there  is  an  increasing  field  for  the  use  of 
hemp  rope. 


22.  Valuation  and  rates  is  a  problem  of  the  second  and  third 
generation,  not  alone  of  the  present. 

23.  Sliding-  scale  of  fares  and  return  best  meets  conditions 
of  maximum  productivity. 

24.  Resettlement  valuations  are  of  the  maximum  ultimate 
importance  at  present.  The  industry  should  support  fair 
methods,  not  oppose  all  valuations. 

25.  The  electric-railway  industry  should  meet  new  condi- 
tions with  the  weapons  of  publicity,  standardized  account- 
ing and  friendly  cooperation  with  the  courts  and  commis- 
sions. 


of  Utility 


B.  J.  Arnold,  consulting  engineer,  of  Chicago,  who 
perhaps  is  best  known  for  his  numerous  street-railway 
valuations,  delivered  an  address  before  the  recent  con- 
vention of  the  American  Electric  Bailway  Association  at 
San  Francisco.  The  title  of  the  address  was  "Foundation 
Principles  of  Utility  Valuation,  with  Special  Application 
to  Resettlement  Plans,"  and  he  discussed  valuation 
primarily  for  resettlement  franchises  and  not  for  rates. 
Twenty-five  distinct  points  were  presented,  and  they  can 
best  be  summarized  in  Mr.  Arnold's  own  language  a.; 
follows : 

1.  The  valuation  of  utilities  is  still  in  a  developmental  stage 
without  the  fundamentals  agreed  upon  by  representatives  or 
either  capital  or  the  public. 

2.  The  fixed  fare  of  city  lines  involves  as  much  of  a  rate 
problem  as  any  other  utility.  Rates,  service  and  return  are 
elemental  and  coordinate  factors. 

3.  Intangible  or  nonphysical  values  are  receiving  more  and 
more  recognition,  including  past  losses  on  a  fair  actual 
investment. 

4.  Historical  development  and  predictions  for  the  future 
are  becoming  essential  in  the  comprehensive  study  of  values 

5.  Detailed  inventory  is  apparently  essential  to  acceptance 
by  courts  and  commissions. 

6.  Every  valuation  should  be  so  presented  as  to  be  readily 
checked  by  a  competent  authority.  Elimination  of  essential 
details  is  not  in  accord  with  proper  procedure. 

7.  Definite  construction  schedules  should  be  assumed  in 
reproducing  the  property,  estimating  carrying  charges  and 
computing  life. 

8.  Fluctuating  commodity  prices  should  be  averaged  over 
a  term  of  years,  using  trend  prices  or  the  weighted  average 

9.  Reproduction  cost  new  should  consider  original  as  well 
as  present  conditions  of  construction. 

10.  Appreciation  cannot  be  held  to  offset  depreciation  as 
a  general  principle.  It  may  be  computed  as  well  as  deprecia- 
tion if  necessary. 

11  Overhead  percentages  of  from  15  to  25%  total  in  addition 
to  the  bare  inventory  are  to  be  considered  reasonable  ele- 
ments of  the  cost  new  of  a  physical  property. 

12.  Franchise  values  can  only  be  based  upon  definite  con- 
tractual relations.  Adequate  service  as  defined  by  public 
rights  thereunder  is  essential  to  the  computation  of  correct 
franchise  values. 

13.  Cost  of  attaching  the  business  or  going  value  can  be 
definitely  computed  only  where  accurate  records  have  been 
preserved. 

14.  Renewal  funds  and  amortization  of  intangible  values 
are  a  first  and  prime  condition  of  the  permanency  of  invest- 
ment. 

15.  Depreciation  expense  (renewals)  is  an  operating  cost 
to  be  provided  for  by  a  definite  monthly  reserve  or  appropria- 
tion, compounded. 

16.  Renewal  funds  should  be  invested,  and  preferably  put 
back  into  new  property,  in  order  to  secure  the  maximum  com- 
pounding effect. 

17.  The  simple  straight-line  method  of  depreciation,  com- 
pounded, serves  all  essential  purposes. 

18.  Maintenance    and    renewals    appropriations    should  be 
consolidated  in  one  fund  wherever  possible. 

19.  All  resettlements  should  be  made  on  the  basis  of  a 
continuing  investment,  carrying  permanent  funded  debt  irre- 
spective of  ownership. 

20.  Amortization  may  then  be  confined  to  the  intangible 
values,  not  to  the  funded  property.  intangible 

i-ai"i  rate  °f  r6tUrn  Should  be  dependent  upon  the  risks 

involved,  and  should  increase  with  the  risk. 


C@s&s  Horns*  Esttnmaft© 

The  new  municipal  electricity  works  of  the  City  of 
Cleveland  has  made  great  strides  in  the  development  of  its 
business.  Although  its  load  is  only  half  developed,  it  shows 
a  cost  of  current  generated  of  1.83c.  per  kw.-hr.,  com- 
pared with  1.25c.  estimated  under  full  load.  Details  are 
given  in  "Municipal  Lighting  Bulletin  No.  2,"  which  has 
just  been  issued.  As  promised  by  F.  W.  Ballard,  Com- 
missioner  and  Chief  Engineer  of  the  Department  of  Pub- 
lic Utilities,  it  gives  a  complete  description,  with  costs,  of 
the  new  20,000-kw.  municipal  electric  station  and  dis- 
tributing system.  It  has  also  a  detailed  statement  of  earn- 
ings and  expenses  to  Sept.  1,  1915. 

The  construction  costs  are  as  follows: 

Main  station   

Four  substations    *  iqi'qqfi 

Electric  distribution    lines  .  .  .  ,  S 

Steam  distribution  lines   \c,'ro{ 

Office  and  miscellaneous   41109 

$2,463,881 

The  generating  station  shows  the  very  low  unit  cost 
of  $56.87  per  kw.  of  capacity.  Its  generators  have  a 
continuous  rating  of  20,000  kw.  Alternating  current  is 
transmitted  to  substations  at  11,000  volts  and  distributed 
at  2,300  volts.  The  substations  cost  on  the  average  $11.82 
per  kw. 

The  estimated  unit  costs  of  generating  and  distributing 
current,  made  up  before  the  plant  was  completed  were 
as  follows  (in  cents  per  kilowatt-hour)  :  Generating, 
0.50;  distributing,  0.70 ;  administration,  0.05— total,  1.25! 
This  was  based  on  a  40%  load  factor  and  60,000,000-kw.- 
hr.  annual  output.  The  plant  has  already  acquired  about 
half  its  full  connected  load  and  has  a  daily  load  factor 
(ratio  of  average  to  maximum  power)  of  more  than  60%. 
The  plant  load  factor  (ratio  of  average  daily  power  to  full- 
load  capacity)  is  21%— higher  than  in  many  old  light- 
ing plants.  The  unit  costs  of  generated  current  are  at 
present  as  follows  (in  cents  per  kilowatt-hour  generated)  : 
Operation  and  maintenance,  1.90 ;  fixed  charges,  sinking 
fund  and  interest,  0.74— total,  1.83. 

When  the  figures  for  the  full  year  are  available  there 
is  expected  to  be  an  even  better  showing.  Moreover,  the 
municipal  plant  has  been  loaded  with  a  $200,000  "white- 
way^  business-street  lighting  system.  Revamping  the  old 
distribution  lines  has  been  charged  to  maintenance,  though 
m  part  it  might  have  been  a  legitimate  charge  against 
new  construction.  Extraordinary  depreciation  to  the  ex- 
tent of  $119,013  is  to  be  charged  to  surplus  at  the  end 
of  1915,  but  does  not  enter  the  figures  quoted.  This  de- 
preciation is  due  to  closing  down  two  old  small  generating; 
stations. 

The  number  of  customers  is  now  14,500.  The  total 
revenue  from  sales  of  current  for  eight  months  of  1915 
was  $313,800.  The  average  sale  price  on  the  basis  of 
kilowatt-hours  sold  (14,981,595)  was  2.09c.  On  the  basis 
of  kilowatt-hours  generated  (16,846,250)  it  was  1.86c. 
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b  Will  lmmp®<st  Slh©pw@A 

The  Illinois  Highway  Department  will  in  future  carry 
on  the  bridge-shop  inspection  for  all  steel  bridges  built 
under  plans  prepared  by  the  department.  William  M. 
Marr,  chief  engineer  of  the  department,  issued  notice  to 
this  effect  during  the  past  week,  and  requests  bridge  shops 
to  notify  the  department  several  days  before  material  is 
ready  for  inspection,  so  that  an  inspector  can  be  sent. 
The  department's  specifications  cover  the  details. 

By  Willis  Chipman* 
A  water  tank  in  Canora,  Sask.,  burst  on  Sept.  23  while 
being  filled  with  water.  The  unfilled  portion  of  the  tank 
contained  air  under  pressure.  This  accident  crippled  the 
fire-protection  system  of  the  town  and  damaged  the  elec- 
tric-lighting plant  (in  which  the  tank  was  located),  as 
shown  in  the  accompanying  view.    A  half-dozen  rivets 


Battleford,  Sask.  The  town  of  Canora  now  has  under 
construction  a  more  complete  system  of  water-works  (de- 
signed by  Chipman  &  Power).  The  new  plant  is  about 
ready  for  test.  The  steel  standpipe  which  is  being  con- 
structed for  the  new  system  is  shown  in  the  background 
of  the  accompanying  photograph. 

m 


After  the  San  Francisco  disaster  of  1906  many  of 
the  street-railway  lines  previously  operated  by  cable  were 
converted  into  electric  roads,  for  which  maintenance  and 
operation  costs  are  materially  less.  A  trunk  line  of  cable 
ran  along  Market  St.  and  had  branches  into  five  differ- 


RESULTING  DAMAGE  FROM  BURST  WATER  TANK 

nulled  through  the  metal  of  the  shell,  but  the  remaining 
rivets  held.  A  strip  was  torn  from  the  end  of  the  shell 
through  the  center  of  the  rivet  holes. 

The  accident  was  caused  by  a  badly  corroded  release 
valve  and  a  tension  spring  filled  with  rust.  This  valve 
was  so  placed  that  the  waste  or  overflow  from  other  pipes 
discharged  over  the  top  of  the  valve,  which  caused  the 
heavy  corrosion.  The  pressure  gage  was  badly  corroded 
and  is  reported  to  have  registered  but  -10-lb.  pressure,  in 
spite  of  the  fact  that  the  release  valve  was  set  at  100  lb. 

This  tank,  9  ft.  in  diameter  by  30  ft.  long,  formed  a 
part  of  the  "Hoosier  High-Pressure  System,"  which  was 
installed  in  1912  for  fire  protection  only.  Similar  sys- 
tems have  been  put  in  for  fire  and  domestic  supply  by 
the  corporations  of  Yorktown,  Wilkie,  Melfort  and  Old 


•Chipman  &  Power,  203  Mail  Building,  Toronto,  Canada. 


REGRADING  HAYES  ST.,  SAN  FRANCISCO 

ent  sections  of  the  city.  The  entire  Market  St.  system  has 
since  been  converted  with  the  exception  of  a  portion  of 
the  Hayes  St.  road  west  of  Fillmore  St.,  where  the  grades 
were  too  steep  for  an  electric  railway.  When  the  cable 
was  abandoned  the  route  of  this  line  was  altered,  to  the 
detriment  of  the  district  immediately  west  of  the  incline. 

A  roadway  over  which  electric  cars  can  be  operated 
with  safety  will  greatly  benefit  this  district  and  improve 
street-railway  traffic  facilities.  The  city  engineer,  there- 
fore, entered' into  an  agreement  with  the  United  Eailroads, 
the  holder  of  the  Hayes  St.  franchise,  by  which  the  rail- 
way company  will  at  its  own  expense  perform  the  grad- 
ing, and  the  removal  and  reconstruction  of  tracks,  while 
the  city  will  pay  for  erecting  retaining  walls  and  terrac- 
ing the  ground 'adjacent  to  the  cut,  as  well  as  to  recom- 
pense the  one  property  owner  who  claimed  damages  from 
the  proposed  improvement. 

Originally  the  elevation  of  the  grade  crossing  at  the 
crest  of  the  bill  was  260  ft.  above  city  base.  Approach- 
ing the  summit  was  a  14.54%  grade.  When  the  cut  is 
made  the  steepest  approaching  grade  will  be  10.9%,  and 
the  elevation  of  the  crossing  at  Pierce  St.  will  be  reduced 
to  215  ft.  The  usual  curb  takes  the  form  of  a  retaining 
wall.  Between  the  sloping  grass  plot  and  sidewalk  is  an 
ornamental  curl). 
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Psua&fflma  Cai&al  SUM  Oosed 

The  Panama  Canal  slide  situation  remains  unchanged. 
Every  effort  is  apparently  being  made  to  open  up  the 
channel  through  Culebra  (Gaillard)  Cut  by  dredges  work- 
ing from  both  ends,  but  no  official  statement  has  been 
made  as  to  a  date  of  opening  or  as  to  the  probability 
of  attacking  the  slides  by  any  other  method  than  dredg- 
ing. At  the  present  rate  of  progress  1,000,000  cu.yd.  a 
month  could  be  excavated  by  the  dredges.  The  two 
views  on  this  page  show  the  extent  to  which  the  latest 


Culebra  slide  has  blocked  the  canal.  The  upper  view 
was  taken  in  June,  1911  (just  before  the  commercial 
opening),  and  is  looking  south  from  the  west  bank 
of  Culebra  Cut.  In  the  near  background  on  the  left 
dredges  are  working  on  the  Cucaracha  slide,  which  was 
finally  cleaned  up  in  January  of  this  year.  In  the  left 
foreground  is  Gold  Hill,  where  in  October,  1914,  the  big 
Culebra  slide  started.  The  lower  view,  taken  in  Septem- 
ber, 1915,  shows  the  blocked  canal  at  the  same  point  after 
the  present  slides— both  from  Gold  Hill  on  the  left  and 
Contractors  Hill  on  the  right— had  closed  the  Canal. 
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Initial  orders  for  equipment  for  the  substitution  of 
electric  traction  for  steam  on  the  Mountain  Division  of 
the  Chicago,  Milwaukee  &  St.  Paul  By.  were  placed  a 
year  ago,  as  noted  in  Engineering  News  of  Feb.  12,  1914. 
In  the  elapsed  time  650  mi.  of  overhead  construction 
has  been  completed  on  more  than  200  mi.  of  line.  The 
1 00  000-volt  transmission  line  paralleling  the  tracks  has 
been  finished  and  tie  lines  to  the  Montana  Power  Co.  are 
ready.    The  rail  bonding  has  been  completed. 

Wood-pole  construction  is  used  throughout  both  for 
cross-span  and  bracket  construction.  The  twin  No.  0000 
trolley  wires  are  suspended  individually  and  separately 
from  the  same  steel  catenary  and  the  hangers  of  one 
trolley  wire  are  located  at  points  mid-span  on  the  other. 
In  the  switching  yards  only  one  trolley  wire  is  used. 

Seven  substation  buildings  have  been  completed  and 
the  machinery  is  being  installed.    Construction  of  seven 
more  substations  for  the  second  half  of  the  440  mi.  of 
line  is  under  way.    These  stations  have  two  2,000-kw. 
motor-generator  sets  of  three  1,500-kw.  units.    One  will 
have  three  2,000-kw.  machines.   The  total  substation  kilo- 
watt will  be  59,500.    Each  of  the  motor-generator  sets 
insists  of  a  60-cycle  three-phase  2,300-volt  synchronous 
motor  direct-connected  to  two  1,500-volt  direct-current 
a-enerators     The  generators  are  connected  permanently 
in  series  to  supply  3,000  volts  to  trolley.    Each  set  is 
also  provided  with  an  exciter  at  each  end,  one  furnish- 
ing excitation  for  the  revolving  field  of  the  alternating- 
current  motor  and  the  other  supplying  the  separately 
-xcited  fields  of  the  direct-current  machines.    One  new 
feature  has  been  added— a  longitudinal  ventilation  of  the 
core  and  field  coils,  similar  to  that  now  employed  m 
railway  motors.    The  use  of  this  method  of  cooling  has 
effected  a  considerable  reduction  in  the  floor  space  re- 
quired per  kilowatt.    The  overload  capacity  is  150% 
normal  load  for  2  hr.  and  300%  normal  load  for  5  mm 
This  will  provide  ample  margin  for  starting  a  tram  ot 
maximum  tonnage  on  the  most  difficult  grades.  The 
motor-generator  sets  are  designed  to  operate  inverted  m 
case  the  regenerated  power  exceeds  that  required  by  other 
trains  operating  near  by.    For  this  reason  there  is  no 
necessity  for  water  boxes  or  other  energy-consuming  de- 
vices, since  the  excess  energy  is  transmitted  to  the  100,- 
000-volt  system  of  the  Montana  Power  Co. 

Forty-two  282-ton  locomotives  have  been  ordered.  The 
first  unit  was  shipped  to  the  railway  Sept.  25.  _  Twelve 
are  geared  for  passenger  service  and  30  for  freight. 

CTevelanadl  Will 
Boimdl  Essies 

The  citizens  of  Cleveland,  Ohio,  will  vote  on  Nov.  2 
not  only  for  city  officials  but  also  for  three  franchise 
proposals  of  large  importance:  (1)  A  freight-subway 
franchise  to  the  Cleveland,  Akron  &  Canton  Terminal 
By  Co  ;  (2)  increase  of  franchise  grants  to  the  Cleve- 
land &  Youngstown  B.B.  Co.;  and  (3)  the  new  Union 
Station  to  be  built  by  the  New  York  Central  lines. 

The  chief  bond-issue  proposal  to  be  voted  on  is  one 
authorizing  the  city  to  purchase  the  property  of  the 
street  railways  (Cleveland  Ey.  Co.).  Besides  this,  bond 
issues  of  $1,600,000  for  paying  the  city's  part  of  grade- 


crossing  abolition,  $100,000  for  building  public  comfort 
stations,  and  $300,000  for  opening  a  new  street,  are  to 
be  voted  on. 

The  Cleveland  &  Youngstown  B.B.  Co.,  part  of  whose 
line  is  already  completed,  is  to  extend  into  the  heart 
of  the  city,  with  an  underground  passenger  terminal 
just  south  of  the  Public  Square,  and  is  to  have  an  ex- 
tensive union  freight  station  half  a  mile  south  of  there. 
Thence  it  runs  southeast  to  Shaker  Heights,  making 
track  connection  with  all  crossing  railways. 

The  Cleveland,  Akron  &  Canton  By.  Co.,  popularly 
known  as  the  Barber  subway,  is  to  build  an  underground 
railway  from  the  lake  shore  southward  on  55th  St.  to 
connect  the  lake  traffic  with  the  upper  Cuyahoga  valley. 
At  Broadway  the  route  branches,  one  continuing  south  to 
the  city  limits  while  the  other  follows  Broadway  to  E. 
71st  St.  and  thence  along  71st  St.  to  the  city  limits. 
Yards  are  to  be  built  south  of  the  city,  and  docks  on 
a  2,000-ft.  frontage  on  the  lake  shore. 

The  Union  Station  agreement  provides  for  placing 
the  new  station  between  the  Court  House  and  the  City 
Hall,  and  arranges  a  settlement  of  disputes  between  city 
and  railways  concerning  lake-front  lands,  chiefly  filled- 
in  land  under  water. 

m 

A  Wire-Drag  Examination  of  the  East  River,  New  York 

City   from  Lawrence  Point  to  Execution  Rocks  will  be  made 
this 'fall  by  the  United  States'  Coast  and  Geodetic  Survey. 
The  High-Pressure  Fire-Protection  System  at  Toledo,  Ohio, 

is  well  advanced  and  the  pumping  station  is  being  completed. 
The  system  is  to  serve  the  downtown  business  district,  as 
the  present  mains  of  the  domestic  system  are  too  small  and 
too  old  for  the  requisite  fire  pressure.  The  pumping  plant 
will  eventually  have  a  capacity  of  7,500  gal.  per  mm.,  but  at 
present  there  are  being  installed  three  Allis-Chalmers  elec- 
trically operated  centrifugal  pumps  of  2,  00-gal.  capacity 
each.  The  construction  of  the  plant  is  under  the  direction 
of  Herbert  McKechnie,  City  Engineer. 

The  Chicago  Municipal  Garbage-Disposal  Plant  is  to  be 
operated  by  the  city,  although  Dr.  Robertson,  the  new  Com- 
missioner o^  Health,  had  proposed  to  make  a  short-term  lease 
of  the  grease-recovery  plant  to  a  contractor.  The  finance 
committee  of  the  City  Council  refused  to  approve  the  lease 
and  directed  that  the  entire  system  should  be  operated  as a 
municipal  plant.  It  was  urged  that  if  a  contractor  could 
make  this  part  of  the  plant  profitable  the  city  coul  do 
same,  but  that  profit  was  a  secondary  consideration,  the  mam 
point  being  the  sanitary  disposal  of  the  garbage. 

A  New  Dock  and  Warehouse  at  Havana,  Cuba,  were  opened 
for  business  in  September.  The  owner  (the  Peninsula  & 
Occidental  Steamship  Co.)  is  the_  first  steamship  line  to 
possess  its  own  dock  and  terminal  in  Havana  £  .^steams- 
Havana  by  way  of  the  Peninsula  &  Occidental  ^y-steamei 
service  to  the  oversea  railway  extension  to  Key  West  or 
he  Florida  East  Coast  Ry.  is  growing  rapidly,  to 
Henry  M  Walcott,  vice-consul  at  Havana.  It  xs  reported  that 
fhe  steamship  company  has  ordered  the  construction  of  a  sec- 
ond stealer  capable  of  carrying  30  loaded  standard  freight 

cars.  .  _ 

The  Construction  of  Sewage-Pumping  Stations  *n  Kansas 
cities  of  the  first,  second  and  third  classes  was  authonzed 
bv  the  last  session  of  the  legislature  of  that  state,  but  con- 
duct on  must  not  be  started  until  after  the  plans ,  and g  speci- 
fications have  been  submitted  to  and  approved  by  the  State 
Board  of  Health.  Bonds  bearing  interest  at  not  more  than 
?V  -  and  stating  on  their  face  that  they  are  issued  under  the 
Provisions  of ^  the  act  in  question  may  be  issued  to  pay  or 
such  sewage-pumping  stations,  without  regard  tc .  the  ie 
sections  and  limitations  contained  in  any  previous  act  of  the 
legislature  relating  to  municipal  bond  issues. 

Claims  Against  the  United  States  for  losses  in  business 
due  "  he  temporary  closing  of  the  Panama  Canal  are 
instituted  by  various  steamship  companies  using  the  canal 
oute,  according  to  press  dispatches.  This  action  however 
hardly  seems  likely,  inasmuch  as  the  Government  has  never 
guaranteed  the  continuity  of  traffic,  but  has,  in  fact,  often 
called  attention  to  the  probability  of  slides  and  consequent 
shutdowns.    A  special  rate  has  been  made  for  trans-shipment 
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across  the  Isthmus  by  the  Panama  R.R.,  and  many  of  the  ves- 
sels awaiting  passage  have  taken  advantage  of  this. 

^J^ee!;Ra-lWay  Suhna*a  in  Chicago  are  again  being  sug- 
gested, the  idea  having  been  revived  by  Mayor  Thompson 
f^tr  r°,PVel  four;track  subways  in  the  congested  business 
distrust,  to  be  used  by  the  cars  of  the  surface  lines  and  the 

bun^hv  th  -teleVaieQ  railways-  The  ^bways  would  be 
built  by  the  city  and  operated  by  the  electric  railways  on  a 
rental  arrangement.  This  would  necessitate  an  agreement 
between  the  city  and  the  two  companies  which  control  all 
the   surface  lines   and   elevated   lines,   and   the   mayor  sug- 

exoert  t  Sh<>Ula  aPP°int  a  commission of 

experts  to  investigate  the  financial  and  engineering  features 
of  the  project.    The  plans  determined  in  this  way  would  be 
submitted  to  the  City  Council  and  then  to  a  publTc  refer- 
endum vote.     No  action  has  been  taken  and  very  little  in 
terest  has  been  shown  in  the  proposition. 

^■iiiii  ijirii  Miiriiiif  inn  ijii  iiiim  iiiiitriiiimi  i  j  lumi  m  u  in  mt im  mni  i  mil  i  mi  i  nitif  hu 


contemporary  that  Mr.  Brown  had  been  appointed  Professor 
of  Sanitary  Engineering  to  succeed  Professor  Sackett  ThT 
appointment,  however,  requires  but  one  lecture  a  week  Ld 
does  not  interfere  with  any  of  Mr.  Brown's  othZ duties 
which  include  the  secretaryship  of  the  American  Society  of 
Municipal  Improvements.  "ocieiy  or 

Mr.  Edward  H.  Sargent,  Assoc.  M.  Am.  Soc.  C  E  Assistant 
Civil  Engineer  of  the  New  York  State  Conservation  Commif 
«on  has  been  appointed  Assistant  Engineer  or  Water  Power 
Storage  and  Drainage  at  an  annual  salary  of  $3  000  Mr 
Sargent  was  selected  from  69  competitors  who  took  the  recfnt" 
c.v,  -service  examination  for  that  position.    Mr   Sargent  was 

fnfmfndfoTa^h    fr^^  " 
of  Water  sLolv  nf  M     t'me,was  employed  in  the  Department 
Assistant   w  W  Y°rk  City'  afterward  being  appointed 

Assistant  Engineer  in  the  State  Water  Supply  Commission 
which  was  later  consolidated  with  the  Conservation "3 
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OBHTOAIRY 


thf  Jr  Ray'  M'  S°C-  C"  E-  Chief  Engineer  of 

the  Delaware,   Lackawanna   &   Western   R.R.,    was  recently 

ZT  Th  °f  DOCt°r  °f  Science  ^  Lafayette  Col- 

lege.   The  degree  will  be  conferred  next  June 

CivTi°  VnFrank  H'  C°nStant'  M-  Am-  Soc.  C.  E.,  Professor  of 
Civil  Engineering  at  Princeton  University,  was  on  Oct  20 
awarded  the  degree  of  Doctor  of  Science  by  Lafayette  College 
Cracken"1011  ****  ^   inaU^ation   °f  Dr.  John  N.  Mac-' 

vioeDlLYV,MCCOy'  Surgeon  United  States  Public  Health  Ser- 
o  f  the"  TTnit^  %™?mtld  DireCt°r  °f  the  H^iene  Laboratory 
of  the  United  States  Public  Health  Service  at  Washington 

n;  MTCeedmg  Dr"  J°hn  F'  Anders™.  who  recently  resided 
pr.  McCoy  is  now  in  charge  of  the  leprosy  investigation  at  the 
hospital  at  Molokai,  Hawaii.  6  1  tne 

Mr  A.  C.  Mackenzie,  Assoc.  M.  Can.  Soc.  C.  E.,  Engineer  of 
Maintenance-of-Way  of  the  Canadian  Pacific  Ry  at  Montreal 

AtlSantirraPP°in^d  ACting  °eneral  SuperintLden?  of  the 
Atlantic  division  during  the  absence  of  Mr.  H.  C.  Grout  Gen 

^:?%::™tnt  of  the  division"  wh°  ^  —  S£\ 

Mr.  C.J.  Delamere,  Assoc.  M.  Am.  Soc.  C.  E.,  Acting  Engi- 
neer of  Construction  of  the  Canadian  Pacific  Ry.  at  Montreal 
has  been  appointed  Acting  Engineer  of  Maintenance  -W 
of  the  company's  Eastern  Lines  to  fill  the  vacancy  caused  by 
the  appointment  of  Mr.  A.  C.  Mackenzie  as  Acting  General 
Superintendent  of  the  Atlantic  Division.  general 

Mr.  Robert  E.  Strahorn  has  been  elected  President  of  the 
new  Oregon,  California  &  Eastern  Ry.  The  purpose  of  the 
company,  it  is  said,  is  to  open  new  through  routes  to 

fnrrtCheSCKand  °Ut  WUh  the  mai"  object  of  connect- 

ing the  Harriman  lines  in  Oregon  with  Reno,  Nev    in  such  a 

VaaLvSand  ^T*  l0nR  haUl  thr°Ugh  the  Sacrament" 

valley  and  over  two  mountain  routes. 

Mr    Victor  R.   Walling,  Assoc.   M.   Am.   Soc.   C.   E.,  First 
Assistant  Engineer  of  the  Chicago  &  Western  Indiana  R  R 
has  been  appointed  Principal  Assistant  Engineer,  in  charge 

LCo°nSMrUCw^and1maintenanCe'  WUh  he^quarters  at  Chi- 
i  qfo  -,  ¥  *  Walling  has  been  in  the  company's  service  since 
1912  and  has  recently  been  in  charge  of  over  40  mi  of  track! 
elevation  work  on  the  Western  Indiana  main  line 

Mr    Curtis  C.  Westfall,  Assistant  Engineer  in  the  Bridge 
Department  of  the  Illinois  Central  R.R.,  has  been  appointed 
Engineer  of  Bridges.     Mr.  Westfall  has  been   employed  by 
the  Illinois  Central  since   1907  as  draftsman  and  Assistant 
a^nX     °?  ""^  ^  C°™^™  departments. Assist- 
r    "  m  Connection  wit»  the  Chicago  Grand  Crossing 
0  ml  of  Ia         and  Engineer  in  Charge  of  Construction  of 
mi'  of  the  company's  railroad  in  North  Dakota. 
Mr.   Prank  A.    Burr,   M.   Am.   Soc.   M.    E.,   formerly  Sales 
Manager  and  Mechanical  Engineer  at  Chicago  of  the  Spray 

Stone  Tw  I  ^  °f13,E0St0n'  and  gently  connected  with  the 
Stone   &  Webster  Engineering  Corporation,   of  Boston  has 
been  appointed  Instructor  in  power-plant  design  at  Pe 
Unwept  ^  ^0llege"     ^  BUrr  iS  a  ^duafe  of  Brown 
and  Ass  stant1  P    f 8  y6arS'  experience  as  Instructor 

torlef  o    corn^°  TSS°r  m        meChanical  engineering  labora- 
tunes  or  Cornell  University. 

"MvfniciSrrpn  Carr°n  Br°Wn'  M'  Am-  Soc-  C-  E-  editor  of 
pointed 'PfV^'neermg,"    Indianapolis,    Ind.,    has    been  ap- 

Purnduee  Univeresny°nitWhter"rPPly    ^  diSP°Sal  at 

aue  university.    It  has  been  erroneously  announced  in  a 


H  M.  McCartney,  formerly  a  civil  engineer  of  San  Fran 
Cisco  and  Oakland    died  from  heart  failure  at  Los  Anjeles" 
time  wTth  the  ;    Ml\  MoCart^  had  been  connected  for  Tome 
n,     J the  land  department  of  the  Southern  Pacific  Co 

a^  rsLta'nt'chiefT'011  °f  PaCifiC  Ry'  he  ^ 

with    tifJ   T  ■„         Engineer  and  was  prominently  identified 

P  eLR^;VhpNOrthern  PaCifiC  Ry'  the  Union 
Pacific  R.  R.,  and  the  San  Pedro,  Los  Angeles  &  Salt  Lake  Ry 

nfAnUgU,StJf  J"  Du  Bois-  M.  Am.  Soc.  C.  E„  for  30  yr  Professor 
of  Civil  Engineering  in  the  Sheffield  Scientific  School  of  Yale 
University,  died  suddenly  from  heart  disease  on Oct    J  at 

Palls  Ma^fyT  HaVe»"   ^     He   was  born  a^Newto" 
5 ans  Mass.,  66  yr.  ago,  and  was  graduated  in  civil  engineer 
mg  from  Sheffieid  in  1869.     Three  years  later  he  took  the" 
degree  of  doctor  of  philosophy  and  then  went   to  Saxony 

Icaedeemye  oTV  '7°  ^  ^  ta  m<3ChaniCS  at  ^mS 
fn  ISY^Lf  Freiberg-  He  returned  to  the  United  States 
Eng  neerinlWaat  aTPP™tedTTPr°fes8or  of  Civil  and  Mechanical 
^ngmeenng  at  Lehigh  University,  remaining  there  until 
1884,  when  he  resigned  to  accept  the  chair  of  civil  engineer 
mg  at  Sheffield.  Professor  Du  Bois  was  a  member  o "  the 
governing  board  of  the  school  and  an  author  of  numerous 
engineering  works.  numerous 
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COMING  MEETINGS 

THIRDciS¥A^oI^i^AmA  welfare  AND  EFFI- 

Nov.  16-18.     Conference  in  Philadelphia. 

D?cRIlC0A^nrt^OC^ATIONt  OF  ENGINEERS. 

DeKne^eTi91Souti°LVae,Stan,e  St.CChhicaagg°o.  SeCr6tary'  ArthUr 
American  Society  of  Civil  Engineers  —  The  nominee  for 
president  for  1916  is  Elmer  E.  Corthell,  consulting  engineer 
New  York,  for  vice-presidents,  Palmer  C.  Ricketts,  Troy  N 
Y.,  and  Alfred  Craven,  New  York;  for  directors,  Virgil  G" 
Bogue  New  York;  A.  C.  Humphreys,  New  York;  Otis  F.  Clapp 
Providence,  R.  I.;  Richard  Khuen,  Pittsburgh,  Penn,  F  G 

r^f     ™    v!T>  M°"  EdWin  °Uryea'  Jr"  San  Francisco,' 

V  ,eo^  V6r  Vice-Presidents  are  Clemens  Herschel,  of 
New  York  City,  and  Daniel  Bontecou,  of  Kansas  City,  Mo 

t^atv?0nal    ^avin«-Bri<-k    Manufacturers'  Association-The 

twelfth  annual  convention  of  the  National  Paving-Brick  Man- 
ufacturers Association  was  held  in  Dayton,  Ohio,  Oct  11  to 
IS.  Except  for  the  opening  session,  the  convention  was  con- 
ducted jointly  with  that  of  the  American  Society  of  Municipal 
Improvements.  Several  papers  on  brick  pavements  were  read. 
At  the  business  session  on  Monday  morning  the  work  of  the 
association  during  the  past  year  was  reviewed  in  an  address 
by  the  retiring  president,  Charles  J.  Deckman,  and  in  papers 
read  by  Will  P.  Blair,  secretary,  and  H.  H.  Macdonald,  assist- 
ant secretary.  The  following  officers  were  elected  for  the 
ensuing  year:  President,  C.  C.  Blair,  Youngstown,  Ohio-  vice- 
president,  J.  W.  Robb,  Clinton,  Ind.;  secretary,  Will  P.  Blair 
Cleveland,  Ohio;  assistant  secretary,  H.  H.  Macdonald,  Cleve- 
land, and  treasurer,  C.  C.  Barr,  of  Streator,  111.  These  are 
all  reelections  except  C.  C.  Blair.  The  retiring  president, 
Charles  J.  Deckman,  has  served  four  years  and  declined  to  be 
a.  candidate.  On  Tuesday  evening  the  association  was  host  to 
the  members  and  guests  of  the  American  Society  of  Municipal 
improvements  at  a  banquet.     Secretary  Will  P    Blair  intro- 
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duced  Robert  R.  Nevin,  a  Dayton  lawyer,  as  toastmaster 
Among  the  speakers  was  Dr.  W.  O.  Thompson  president  of 
Ohio  State  University,  whose  subject  was  Efficiency  and 
Economy  in  Public  Expenditures."  James  M  Cox,  former 
governor  of  Ohio,  spoke  on  "Benefits  Arising  from  Cooper- 
ative Efforts." 

Applaaimces  and  Materials 


Another  Exhausting  Ventilator 

A  new  ball-bearing  revolving  head  for  ventilating  flues 
shown  in  the  accompanying  sketch,  has  been  developed  by  he 
Burt  Manufacturing  Co.,  of  Akron,  Ohio.     In  addition  to  the 


upon  this  and  the  rail  is  secured  by  common  spikes  or ■  sciew 
spikes  The  block  extends  about  2  in.  above  the  sides  of 
the  steel  channel,  and  it  appears  that  no  additional  insulation 
s  required  for  rails  carrying  signal  circuits.  The  construc- 
tion permits  of  shimming  the  rail  to  level  and  adjusting  it  to 
gage      Durability,   economy   and   easy-riding  properties  are 
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BURT  REVOLVING  VENTILATOR  HEAD 


tail  which  keeps  the  outlet  opening  before  the  7™*  *{£ 
head  is  designed  so  that  the  breeze  blows  through  it  and  b y 
aspirating  action  produces  a  slight  vacuum  m  the  flue,  which 
helps  the  natural  draft. 

*    *  * 

Portable  Geared  Hand-Power  Hoist 

The  small  geared  hoist  shown  in  the  i^»»y*1*/*?lS 
is   intended  for  various  applications,  such  as  on  a  po  table 

hop  crane  or  a  motor-truck  crane.    It  may  also  he  used  as  a 
car  Duller    fence  stretcher,  wrecking  hoist,  etc.    The  weight 
of  the  hoist  is  only  24  lb.    The  cable  drum  has  an  interna 
eear  engaged  by  a  pinion  driven  by  the  ratchet  ciank  The 
U  ft    cable  is  led  through  a  block  which  may  be  chained 

o  a  ran  or  timber  for  anchorage.  A  special  "J^J 
of  three  light  steel  stakes  driven  into  the  ground  about  a  foot 


Wood  Block-. 
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among  the  advantages  claimed.  The  blocks  are  easily  renew- 
able In  some  cases  they  may  be  made  from  the  sound  por- 
tions of  old  ties  or  other  scrap  timber,  and  it  has  been  sug- 
gested that  increased  life  of  the  steel  may  be  obtained  by 
some  cheap  anticorrosive  treatment.  The  patents  or .  this  tie 
are  owned  by  the  Standard  Steel  Tie  Co.,  of  Dallas,  Tex. 

*     *  * 

Window  Ventilator  and  Air  Cleaner 

A  novel  small  ventilator,  intended  particularly  for  of- 
fices and  buildings  where  natural  ventilation  is  insufficient 
and  modern  forced  ventilation  methods  cannot  easily  be  em- 
ployed has  been  put  on  the  market  by  the  Hackney  Ventilat- 
ing Co.,  University  and  Prior  Ave.,  St.  Paul,  Minn  As  may 
be  seen  in  the  accompanying  views,  there  are  both  exhaust 
and  supply  fans,  the  latter  drawing  its  air  through  a  cloth 
filter     The  two  fans  are  mounted  on  the  shaft  of  a  Vso-hp. 


-  v~y    if  Anchor       -    --  -  - 

LIGHT  HAND-POWER  HOIST 

.part  and  sloping  in  the  direction  of  the  pull,    m  a  test  made 
at    the  Ranken  School  of  Mechanical  Trades    St.  ^ouis  the 
anchor  arranged  as  shown  sustained  a  pull  of  3,680  lb.  with 
out  giving.     It  is  built  by  the  Pull-U-Out  Sales  Co.,  2018 
Market  St.,  St.  Louis,  Mo. 

*     *  * 

Combination  Steel  and  Wood  Tie 

A   steel  tie   with   wood    bearing  blocks,   as   shown  here- 
with",  is  being  tried   on  the  Pennsylvania  R.P ..   which  has 
laid  about  500  ties  near  Parkesburg    Penn     This  tie  eon 
sists  of  an  8-ft.  steel  channel,   5x8  in.,    %   oi    ft  in.  tnicK, 
we  ghing  130  or  180  lb.    Holes  in  the  bottom,  at  the  middle 


TWO  VIEWS  OP  SMALL  EXHAUST  AND 
BLOWER  VENTILATOR 

i  000  r  n  m  motor.  The  latter  is  supported  by  a  cork  slab 
Sh  ^adens  the  noise  of  the  motor.  The 

of  t\T  mLhTneeare  available-for  5,000,  7,500  and  10,000 
cu  ft.  of  air  per  minute. 

*    *  * 
New  Pipe-Calking  Tool 

Those  experienced  in  pouring  lead  joints  in  pipe  fc.ow 

of  the  P!Pe,  making  it  necesSa  y  ^  ^  ^  ^ 

STSnrJSrSSbf  This'  tendency  has  been  taken  into 
account  by  the  Water  Works  Equipment  Co.,  oO  Church  St., 


"REVELATION"    CALKING  TOOL 
Pneumatic  type 

New  York,  which  has  just  placed  upon  the  market  two  calking 
iooTs  one  for  hand,  the  other  (see  accompanying  view),  foi 
a  r  operation.  The'  hand  tool  is  Utethectje^ ut  has  na 
chuck  shank  The  "Revelation"  calking  tool  was  designee 
or  liftiS  UP  the  lead.  The  manufacturer  J™*^  *K 
r  +v,;=  tr.nl  once  or  twice  around  we  junn. 
the  application  of  this  tool  once  ui 

will  make  a  water-tight  joint. 
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The  bridge  now  in  construction  across  an  arm  of  the 
harbor  between  Portland  and  South  Portland,  in  Cumber- 
land County,  Maine,  comprises  two  long  approaches  on  the 
Portland  side,  each  of  reinforced-concrete  beam-and- 
girder  construction,  a  stretch  of  700  ft.  of  reinforced- 
concrete  cantilever-girder  spans,  1,000  ft.  of  steel  canti- 
lever spans,  with 
a   middle  rolling- 
lift,  and  a  length 
of  275  ft.  of  con- 
crete beam-and- 
girder  construc- 
tion on  the  South 
Portland  side.  Its 
design    was  de- 
scribed in  an  ear- 
lier issue  of  Engi- 
neering News. 
There   are,  how- 
ever, some  points 
n  the  construction 
which  are  worthy 
of  separate  notice. 
There  existed  at 
the   site    an  old 
highway  bridge 
which  paralleled 
and  overlapped 
the    new  bridge 
from  South  Port- 
land to  the  Port- 
1  a  n  d  bulkhead 
line,    but  which 
turned  westward, 
away    from  the 
new  bridge,  from 
that   point.  On 
account  of  the 
heavy    traffic  it 
was  necessary  to 
maintain  a  cross- 
ing for  vehicles, 
foot  passengers 
and    street  cars 
across  the  harbor, 
though  the  inter 


FIG.  1 


a  new  pile-bridge  diversion— in  the  shape  of  a  wide  open 
letter  V— which  crossed  the  main  harbor  channel  with  a 
temporary  swingbridge  at  the  point  of  the  V.  The 
South  Portland  section  of  the  old  bridge— narrowed 
slightly  on  account  of  the  encroachment  of  the  new  road- 
way—continued the  temporary  crossing  to  the  south. 

The  view  in  Fi°; 
1  was  taken  from 
a  high  point  at  the 
Portland   end  of 
the    new  bridge. 
It  shows  the  new- 
bridge  under  con- 
struction  on  the 
right,    with  the 
temporary  cross- 
ing  at   the  left. 
The  V  diversion, 
it  will  be  seen,  was 
necessary  in  order 
to  make  space  for 
the  swing  of  the 
drawbridge.  The 
temporary  draw- 
bridge is  of  the 
swingbridge  type, 
mounted  on  a  tim- 
ber-pile center 
pier  and  providing 
two   70-ft.  chan- 
nels.   The  bridge, 
which    was  de- 
signed  and  built 
for  this  temporary 
service,  is  made  up 
of     two  trusses, 
21  ft.  4  in.  e.  to  e. 
and  extending  8fi 
ft.  on  each  side  of 
the  4-ft.  wide  cen- 
ter-bearing girder. 


VIEW  ALONG  PORTLAND  HARBOR   BRIDGE,   LOOKING  TOWARD 
SOUTH  PORTLAND 


vide*?!,?  With  angle  in  plan  to  pro- 

left.  Laying  tracks  on  efneret i-beam  s  c  on  n  ?^  alongside  railway  yard  at 
t.on  next  beyond  under  erectio^  £S&^  t^^S^SS? 


ference  of  the  new  and  old  bridge  lines  precluded  the  pos- 
sibility of  using  the  entire  old  bridge.  As  a  solution  it  was 
decided  to  tear  down  the  Portland  shore  crossing  of  the 
old  bridge  and  divert  the  traffic  eastward  along  the  water- 
front street  at  the  bulkhead  line,  at  the  same  time  buildin- 


The  timber  floor  is 
carried  on  floor- 
beams  suspended 
below  the  posts. 
Each  truss  is  8  ft. 
deep  and  is  self-supporting  when  the  span  is  closed.  When 
the  draw  is  open  the  outstanding  trusses  are  carried 
from  a  central  tower  by  13/4-in.  rods  extending  down  to  a 
point  about  two-thirds  of  the  way  along  the  truss.  Elec- 
tric power  is  used  for  operation! 
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The  concreting  of  the  various  widely  distributed  sec- 
tions of  the  bridge  is  clone  from  three  central  points, 
at  each  of  which  is  located  a  mixing  and  conveying  plant. 
Two  of  these  plants  (on  the  Portland  side)  are  of  the 
ehuting  type.  The  one  on  the  South  Portland  side  is 
the  old-fashioned  derrick-and-bucket  method. 

Plant  No.  1  was  located  about  midway  of  the  State  St. 
or  north  approach,  at  the  foot  of  Tyng  St.  It  comprised 
a  one-yard  Smith  mixer  located  in  a  pit  dug  below  the 
level  of  the  street  and  overhead  bins,  which  could  be 
loaded  directly  from  wagons  coming  down  Tyng  St.  There 


It  is  stated  by  the  contractor  that  in  this  work  the 
limit  of  ehuting  was  found  to  be  at  about  a  30°  angle 
with  the  horizontal.  For  a  natter  angle  the  concrete  had 
to  be  so  wet  as  to  make  its  integrity  doubtful. 

For  some  of  the  floor  slabs  of  the  steelwork  a  portable 
%-yd.  Koehring  mixer  will  be  used,  bringing  in  the  ma- 
terial across  the  finished  roadway  of  the  bridge  in  wagons. 

On  the  South  Portland  concrete  section  the  amount 
of  concrete  to  be  laid  was  so  small  that  it  did  not  warrant 
the  erection  of  a  tower  plant,  so  a  1-yd.  Smith  mixer  has 
been  mounted  there.   The  material  will  be  brought  in  ovei 


FIG.  2.    CONCRETING  TOWER  AT  PORTLAND  END  OF  PORTLAND  HARBOR  BRIDGE 


was  a  120-ft.  steel  tower  of  the  Lakewood  type  from 
which  the  approach  could  be  controlled  from  the  north 
end  to  a  point  near  the  main  bridge,  where  the  other 
plant  took  up  the  work.  The  extent  of  the  spouting  was 
about  220  ft.  from  the  base  of  the  tower. 

For  the  main  Portland  end  of  the  bridge  and  for  the 
west  approach  the  concreting  was  done  from  a  tower 
located  near  the  junction  of  the  approaches  and  main 
bridge.  This  equipment  was  in  service  at  the  same  time 
as  the  north-approach  equipment.  The  details  were  prac- 
tically the  same,  except  that  the  tower  was  155  ft.  high, 
though  as  it  was  located  on  the  street  some  42  ft.  below 
the  floor  level  of  the  bridge  its  total  height  was  about  the 
same.  It  could  control  some  of  the  north  approach,  all 
of  the  west  approach  and  practically  all  of  the  main  con- 
crete bridge,  though  some  of  the  main  bridge  toward  the 
middle  had  to  be  concreted  from  buggies  pushed  from 
delivery  hoppers  at  the  end  of  the  extended  chute. 


the  old  approach  and  the  concrete  delivered  by  a  swinging 
derrick. 

The  view  in  Fig.  2  shows  the  second  of  the  tower  dis- 
tributors in  action  at  the  juncture  of  the  west  approach 
at  the  right  and  the  main  bridge  in  the  background.  It 
will  be  noted  that  two  secondary  wooden  towers  had  to 
be  erected  in  order  to  carry  the  guy  lines  of  the  steel 
tower  out  of  the  way  of  the  yard  and  also  in  order  to 
carry  the  suspension  wires  for  the  chute  in  its  extended 
position. 

The  aggregate  used  throughout  was  a  graded  sand  and 
gravel  obtained  from  a  mixed  bank  at  South  Portland, 
where  it  is  screened,  washed  and  regraded  before  being 
carted  by  wagon  to  the  various  concreting  plants  at  the 
bridge.  In  the  whole  job  there  will  be  about  30,000  cu.yd. 
of  concrete,  of  which  12,000  cu.yd.  is  in  the  superstruc- 
ture and  18,000  cu.yd.  in  the  substructure.  The  steel  re- 
inforcement totals  729  tons. 
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Over  1,250,000  ft.  of  North  Carolina  pine  was  brought, 
in  by  schooner  to  Portland  to  be  used  in  the  forms  and 
centering  for  the  bridge.  Because  of  the  varied  skews  and 
spans  very  little  of  the  formwork  could  be  standardized ; 
but  in  spite  of  this  some  of  the  forms  were  used  four 
or  five  times.  The  view  in  Fig.  3  shows  the  forms  in 
place  for  the  girders  of  the  main  bridge  at  the  Portland 
end  and  illustrates  the  general  type  of  form  used.  For 
centering  under  the  cantilever  girders  over  the  railway 
track,  wooden  trusses  (Fig.  4)  were  pretty  generally  used, 
supported  by  posts  located  where  they  could  be  between 
the  numerous  tracks  of  the  terminal  yards. 

All  this  work,  as  well  as  all  material  transferred  on 
the  Portland  end  of  the  bridge,  was  carried  on  from  a 


FIG.  3.    FORMWORK  ON  CONCRETE-GIRDER  SECTION 

Browning  locomotive  crane  with  a  65-ft.  boom  and  a 
35-ton  rated  capacity.  On  account  of  the  great  num- 
ber of  tracks  available,  this  crane,  which  is  provided 
with  standard-gage  trucks,  could  readily  reach  any  part 
of  the  bridge.  It  may  be  noted  in  the  foreground  of  the 
view  in  Fig.  2. 

In  concreting  the  main  concrete  span  at  the  Portland 
end  the  pier  bents  were  first  completed  to  the  base  of  the 
girder  supports  before  the  centering  for  the  girders  was 
placed.  _  Then  the  cantilever  girders  were  cast  in  one  pour- 
ing from  one  overhang  to  the  other  and  in  groups  of  three 
transverse  to  the  bridge.  The  corresponding  three  on  the 
other  side  of  the  bridge  were  then  cast.  About  two  weeks 
after  the  main  cantilever  spans  were  all  completed  the 
intermediate  or  suspended  spans  were  cast,  all  in  one  day. 
Tt  required  about  196  yd.  of  continuous  pouring  for  one 
day's  work  on  the  largest  of  these  girders. 

Special  Construction  Details 
The  use  of  precast  concrete  railing  sections  and  side- 
walk brackets  was  commented  on  in  the  previous  article. 
Such  practice  is  fairly  common,  but  it  is  unusual  to  ship 
concrete  members  of  this  sort  by  rail  as  far  as  from  Boston 
to  Portland,  as  was  done  in  this  case. 

The  setting  of  the  curb  forms  is  somewhat  out  of  the 
ordinary.  The  floor  slab  for  the  bridge  is  cast  level  with 
the  roadway,  leaving  the  conduit  space  exposed.  The  con- 
duits are  then  placed  and  covered  with  gravel  fill  on  which 
is  laid  the  steel-mesh  reinforcing  for  the  sidewalk.  There 
is  on  hand  on  the  job  a  series  of  blocked  wooden  stringers 
to  which  are  attached  at  the  proper  location  the  steel  cor- 
ner-pieces for  the  curbing.  This  blocking  is  then  set  up 
along  the  edge  where  the  curb  would  be  and  wired  back  to 


the  reinforcement  of  the  sidewalk.  All  that  remains  to  be 
done,  then,  to  cast  the  sidewalk  is  to  pour  it  on  the  mesh 
as  laid  and  to  screen  it  off  between  the  outer  coping  and 
the  curb  block  as  placed.  When  set,  the  wiring  can  be 
loosened  and  the  curb  blocking  removed  for  future  use. 

Floating  Caissons  fob  River  Piehs 
The  river  piers  on  which  the  steel  spans  of  the  bridge 
rest  are  all  in  deep  water  varying  from  25  to  50  It., 
with  a  13-ft.  maximum  variation  in  tide.  They  are  all 
skewed  to  meet  the  thread  of  the  current  and  all  have 
approximately  the  same  general  sections. 

In  general  the  piers  are  rectangular  in  plan  and  con- 
sist of  a  base  of  concrete,  footing  on  timber  piles,  about 
30x88  ft.  in  section  and  ]1  ft.  deep,  with  a  prismatic 
upper  part  rising  in  much  smaller  section  to  just  below 
mean  low  water.  All  of  this  part  is  mass  concrete. 
Above  this  section  the  face  of  the  pier  is  cut  granite,  with 
concrete  backing,  partly  to  provide  a  more  artistic  appear- 
ance, but  mainly  as  a  protection  against  the  inter-tidal 
wear  on  the  concrete,  since  it  has  been  found  in  Portland 
harbor— which  is  salt  water  and  frequently  icebound— 
that  concrete  does  not  stand  up  well  between  tides. 

There  was  no  specified  method  of  constructing  these 
piers,  the  only  provisions  in  the  specifications  being 
that  the  silt  was  to  be  dredged  to  a  depth  of  at  least  5  ft. 
below  present  bottom  and  that  piles  were  to  be  driven  to 
a  resistance  satisfactory  to  the  engineer.  It  was  also  speci- 
fied that  the  concrete  foundation  block  might  be  deposited 
through  water,  provided  the  space  was  inclosed  in  tight 
sheeting  and  the  method  of  placing  the  concrete  was  such 
as  to  insure  dense,  sound  concrete.  However,  the  contrac- 
tors, after  considering  the  matter,  decided  to  construct 


FIG.   4.    PORTLAND  END  OF  BRIDGE  UNDER 

CONSTRUCTION 
Note  trussed  centers  for  girders  over  railway  tracks.  State 
St.  approach  at  right,  Clark  St.  approach  at  left 

seven  of  the  ten  piers  by  means  of  a  floating  caisson.  This 
method  was  utilized  and  proved  eminently  successful. 

In  its  elements  the  scheme  was  as  follows:  The  pier 
site  was  first  dredged  to  grade  and  the  wooden  piles  driven 
on  the  close  spacing  (average  2l/2  ft.)  required.  The 
number  of  these  piles  per  pier  varied  from  170  to  370. 
By  means  of  a  floating  saw — with  the  usual  circular-saw 
equipment  of  piledriver  leads  with  a  vertical  shaft  between 
them  carrying  a  horizontally  disposed  circular  saw  at  its 
lower  end— the  piles  were,  cut  off  with  great  rapidity. 
Meanwhile  on  shore  had  been  constructed  a  concrete  cais- 
son or  open  box,  which  was  so  built  as  to  permit  the 
erection  on  it  of  wooden  sides.     This  box  was  floated 
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out  to  the  pier  site  and  concrete  deposited  inside  of  it 
in  the  open.  As  the  concrete  was  deposited  the  box  sank 
until  it  found  a  level  bearing  on  the  piles.  It  was  then 
carefully  adjusted  to  its  proper  location  and  the  concrete 
carried  up  high  enough  to  insure  its  being  fixed  on  the 
piles.  The  masonry  was  then  carried  up  to  above  high 
water,  after  which  the  wooden  sides  were  removed  and 
the  pier  completed. 

Fig.  5  shows  a  sketch  of  the  base  of  the  concrete  box. 
These  boxes  varied  in  size,  but  the  dimensions  of  the 
largest  were  as  follows:    Length,  88  ft.  -1  in.;  width, 


FIG.    5.    SKETCH    OF    LOWER    PART    OF  CONCRETE 
CAISSON  FOR  PIERS  OF  PORTLAND  BRIDGE 


32  ft.  8  in. ;  height,  4  ft.  6  in.  The  concrete  section  was 
cast  on  a  3-in.  solid  wood  flooring  attached  to  the  concrete 
floor.  The  box  itself  was  made  up  of  12-in.  bottom  and 
sides  and  interior  walls.  The  outside  of  the  bottom  was 
provided  with  a  12-in.  lip,  into  which  were  cast  hook  bolts 
as  shown  in  the  detail  in  Fig.  5.    While  still  on  the  ways 


the  studding  for  the  forms  for  the  lower  part  of  the  pier 
was  attached  to  the  hook  bolts  in  the  manner  shown  and 
those  sides  built  up  to  a  height  sufficient  to  insure  the 
floating  of  the  box  when  it  was  launched.  These  sides 
were  then  calked  so  as  to  make  the  structure  water-tight. 

After  launching  (Fig.  7  is  a  view  of  the  launching  of  one 
of  these  caissons)  it  was  towed  to  place  and  the  concrete 
work  started.  By  careful  manipulation  of  the  filling  of 
the  concrete  in  the  cells  the  whole  caisson  was  sunk 
uniformly  at  a  rate  of  about  2  ft.  of  sinking  per  1  ft.  of 
concrete  total  filling,  the  concrete  being  continued  up 
into  the  forms  above.  When  the  whole  box  had  its  first 
even  bearing  on  the  prepared  pile  bed,  the  sluiceways  in 
the  sides  of  the  forms  were  opened  (Fig.  8)  and  the  box 
allowed  to  take  a  firm  bearing  on  the  pile  bed. 

Inasmuch  as  this  operation  occurred  some  days  after  the 
pouring  of  the  concrete,  the  wetting  was  not  at  all  harm- 
ful. Only  enough  water  was  allowed  to  enter  the  forms 
to  insure  the  stability  of  the  pier  on  the  bed.  Then 
the  concreting  was  continued  up  inside  the  forms  in  the 
dry,  the  outer  forms  serving  as  a  coffer-dam.  As  soon 
as  the  concrete  got  above  the  water  line  the  hook  bolts 
were  unbolted  at  the  top  and  eased  off,  thus  allowing  the 
whole  outer  framework  to  be  taken  down  to  be  used  on 
another  caisson  under  construction,  the  rest  of  the  pier 
being  carried  up  uniformly  in  open  air,  using  the  granite 
facing  blocks  as  forms,  inside  which  the  concrete  was 
placed.  After  the  pier  had  taken  its  bearing,  sand  was 
dumped  overboard  alongside,  it  being  hoped  and  expected 
that  the  sand  would  tail  under  the  pier  and  fill  up  the 
short  distance  between  the  pile  tops  and  the  dredged 
foundation.  The  foundations  are  finally  protected  by 
a  large  amount  of  riprap  deposited  for  a  distance  of  18 
ft.  on  all  sides  of  the  pier. 


FIGS  6  TO  8.    VIEWS  OF  CONCRETE  CAISSONS  USED  IN 
BUILDING  PIERS  OF  PORTLAND  BRIDGE 


Fig.  6- 


-Concrete  base  on  ways.  Fig.  7— Launching  a  caisson. 
Fig.  jj — Flooding  a  caisson  in  place 


The  bridge  is  being  built  for  Cumberland  County, 
Maine,  under  the  direction  of  J.  I?.  Worcester  &  Co.,  of 
Boston,  Mass.,  as  Engineer,  with  El  E.  Pettee,  of  that  firm, 
as  Resident  Engineer.  The  substructure  contract  was 
held  by  ITolbrook,  Cabot  &  Rollins,  Inc.,  of  Boston,  with 
Luke  S.  White  as  Superintendent,  and  the  superstructure 
contract  by  T.  Stuart  &  Son  Co.,  of  Newton,  Mass.,  with 
Albert  T.  Stuart,  of  the  firm,  as  Superintendent.  The 
structural-steel  spans,  including  the  Scherzer  rolling-lift, 
are  being  built  by  the  Phoenix  Bridge  Co. 
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By  A.  J.  Cleaky* 


SYNOPSIS — Methods  used  and  progress  made  on 
long  passenger  tunnel  on  line  of  Market  St.  in 
San  Francisco. 

The  principal  features  of  the  design  of  the  Twin  Peaks 
Tunnel  were  fully  described  in  Engineering  News  of 
Feb.  20,  1915.    The  project  is  the  largest  thus  far  under- 
taken in  any  city  for  the  extension  of  a 
street-railway  system.    The  length  of 
the  tunnel  is  12,000  ft.,  the  width  25 
ft.  in  the  clear  and  the  clear  height 
above  top  of  rail  15  ft.    On  its  com- 
pletion over  10,000  acres  of  very  desir- 
able residential  territory,  now  isolated 
by  reason  of  inadequate  street-railway 
facilities,  will  be  brought  into  direct 
communication  with  the  downtown  dis- 
trict. 

On  Nov.  12,  1914,  a  contract  for  the 
construction  of  the  tunnel  was  awarded 
to  Robert  Storrie  &  Co.  for  the  esti- 
mated sum  of  $3,372,000.    Work  was  begun  on  both  ends 
simultaneously  on  Nov.  30,  1914. 

Up  to  the  middle  of  October,  2,000  lin.ft.  had  been 
excavated  westerly  from  the  east  portal  and  1,860  lin.ft. 
of  concrete  tunnel  lining  had  been  poured.    A  short  dis- 

*Assistant  City  Engineer,  San  Francisco,  Calif. 


tance  from  the  portal  a  large  underground  station  has 
been  provided  for  the  accommodation  of  passengers  trans- 
ferring from  subway  to  surface  cars,  and  vice  versa. 

Excavation  for  the  first  1,300  ft.  of  tunnel  and  for  the 
underground  station  was  performed  in  open  cut  with 
steam  shovels.    A  few  hundred  feet  from  the  portal  the 
cut  was  so  deep  that  it  had  to  be  taken  out  in  two  lifts 
One  shovel  first  excavated  about  12  ft.,  loading  into  auto 


'Operation: 
Timbering 
:  /Irch  'So/id 


/^Operation : 
Center  Dritt 
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PIG.  2. 


TWIN  PEAKS  TUNNEL  EXCAVATION  AND  TIMBERING 

trucks  on  the  bank  above  the  excavation ; '  behind  this 
a  second  steam  shovel  completed  the  cut  to  the  required 
depth,  loading  into  auto  trucks  which  followed  up  the 
steam  shovel  through  the  cut. 

Most  of  the  material  through  which  the  excavation  was 
made  stood  without  lagging,  but  near  the  corner  of  18th 


FIG.  1.    TIMBERED  TUNNEL  EXCAVATION  IN  MAIN  SECTION  OF  TWIN  PEAKS  TUNNEI 
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FIG.  4.    TWIN  TUNNEL  FORMS  IN  OPEN  CUT 


and  Hattie  St.  a  deep  fill  extended  across  the  line  of  the 
work.  In  this  location  it  was  necessary  to  drive  50-ft. 
sheeting  on  each  side  before  excavation  and  brace  across 
the  trench  with  12x12  spreaders. 

The  18th  St.  car  tracks  of  the  United  Eailroads  had 
to  be  carried  across  this  cut  without  interrupting  service. 
Piles  were  driven  at  4-ft.  centers  along  the  sides  of  the 
proposed  excavation.  These  were  then  capped  by  12x12 
timbers  and  14x14  beams  placed  upon  the  caps  to  form 


FIG.  3.    COLLAPSING  FORM  FOR  TUNNEL  CONCRETING 


a  solid  decking  under  railway  and  street,  Girders  were 
placed  on  top  of  the  deck  under  each  of  the  four  rails. 

The  Eureka  Valley  station  is  a  steel-beam  structure, 
with  300-ft.  platforms  to  accommodate  four-car  trains. 
The  steel  and  concrete  work  has  already  been  completed 
and  the  forms  have  been  removed. 


•  Between  this  station  and  the  portal  is  a  curve  with  a 
radius  of  716.78  ft.  Forms  for  the  curve  were  built 
in  8-ft.  chords,  of  6x%-in.  matched  lumber  with  2x6-in. 
vertical  ribs.  When  the  concrete  had  set  and  the  forms 
were  stripped  the  inner  surface  was  entirely  satisfactory. 

Concrete  Work  with  Hydrated  Lime 

The  use  as  a  waterproofing  agent  of  8  lb.  hydrate  of 
lime  to  every  100  lb.  cement  gave  to  the  finished  concrete 
a  smooth,  dense  surface,  so  that  little  plastering  was 
required. 

The  concrete  at  the  east  end  is  mixed  in  a  1-yd. 
mixer.  Niles  gravel,  Niles  sand  and  beach  sand  are  the 
aggregate.  Concreting  has  been  very  rapid.  An  average 
8-hr.  run  is  over  360  cu.yd.  Considering  that  the  con- 
crete has  to  be  wheeled  for  several  hundred  feet  in 
buggies,  the  performance  is  a  creditable  one. 

At  the  west  end  1,650  .lin.ft.  of  excavation  and  over  750 
lin.ft.  of  concrete  lining  had  been  completed  up  to  Oct.  16. 
Over  half  of  the  work  so  far  completed  at  the  westerly 
end  has  been  done  in  open  cut.  Concrete  is  deposited 
through  a  shaft  leading  to  the  horizontal  ventilating 
chamber  immediately  above  the  tunnel.  It  is  then  wheeled 
through  this  chamber  to  the  headings  and  packed  by 
hand  in  the  forms. 

Tunneling  and  Timbering 

The  method  of  timbering  is  shown  in  Fig.  2.  Crown 
and  wall-plate  drifts  are  first  driven  and  timbered.  The 
earth  between  the  drifts  is  then  stoped  out  and  12xl2-in. 
segmental  arch  timbers  are  set  on  14xl4-in.  wall-plates, 
to  form  a  close  lining.  Next,  12xl2-in.  plumb  posts  are 
placed  along  the  sides,  and  finally  the  core  is  removed. 

The  material  at  the  west  end  is  a  heavy  packed  sand 
and  it  is  therefore  necessary  to  place  a  solid  lining. 

An  ingenious  device  has  been  erected  by  the  contractor 
for  removing  the  forms  from  the  top  of  the  tunnel  after 
the  concrete  has  been  poured.    This  consists  of  a  double 
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A-frame,  cross-braced,  at  the  top  of  which  is  a  hinged  sup- 
port, which  can  be  pressed  against  the  roof  forms  and 
held  horizontal  by  a  prop  while  the  forms  are  being 
pulled  loose.  The  hinged  support  is  then  slowly  brought 
to  an  inclined  position  and  the  forms  allowed  to  slide 
down  the  A-frame.  This  has  proved  very  efficient  in 
safeguarding  the  men  working  beneath. 

Excavation  for  the  Laguna  Honda  station  is  60% 
complete.  The  floor  of  this  structure  is  only  62  ft.  below 
the  ground  surface,  so  it  was  deemed  most  economical 
to  excavate  for  the  entire  station  from  the-  surface  in 
open  cut.  The  material  at  this  location  is  a  well-com- 
pacted sand.  Piles  were  driven  by  jet  along  the  sides 
of  the  cut,  to  hold  the  banks  in  place.  It  is  probable  that 
the  construction  of  the  tunnel  will  be  advanced  in  both 
directions  from  Laguna  Honda  station. 

On  the  surface,  directly  above  the  station,  a  reinforcecl- 
concrete  building  100  ft.  long  will  be  erected  to  serve  as 
a  surface  station.  Six  50-passenger  elevators  will  operate 
between  the  underground  and  surface  stations.  As  soon 
as  the  excavation  is  to  grade,  the  steel  and  concrete  in 
the  station  structure  will  be  placed  and  the  elevator 
shafts  completed,  in  order  that  they  may  be  used  during 
construction  as  service  shafts  for  the  tunnel  work. 

Plans  call  for  the  construction  of  a  ventilating  shaft 
west  of  the  center  of  the  tunnel.  This  has  been  sunk  to 
a  depth  of  30  ft.,  and  when  complete  will  probably  also 
be  used  as  a  temporary  construction  shaft. 

Funds  for  the  tunnel  construction  are  being  provided 
by  district  assessment.  The  majority  of  the  assessments 
are  being  paid  in  ten  annual  installments,  with  interest 
on  deferred  payments  at  the  rate  of  7%. 

The  tunnel  is  being  constructed  by  Robert  Storrie  & 
Co.,  under  the  direction  of  M.  M.  O'Shaughnessy,  City 
Engineer.    Roy  Hackley  is  engineer  for  the  contractors. 

Allocs        thie  dty  Stip®et  PUsum 

Should  the  street  plan  of  a  city  include  alleys  ?  If  so, 
why?  These  were  two  of  a  number  of  questions  discussed 
by  Charles  B.  Ball,  Chief  Sanitary  Inspector  of  Chicago, 
in  a  paper  entitled  "The  Alley  Problem,"  read  before  the 
fourth  National  Conference  on  Housing  in  America, 
recently  held  at  Minneapolis,  Minn.  Some  extracts  from 
the  paper  follow: 

An  alley  may  be  defined  as  a  minor  public  thorough- 
fare, not  exceeding  20  ft.  in  width,  extending  through  a 
block,  in  order  to  afford  access,  light  and  ventilation  to 
the  rear  of  the  premises  which  abut  upon  it,  as  well  as  a 
suitable  location  for  the  public-service  mains. 

Three  basic  considerations  in  regard  to  alleys  are :  ( 1 ) 
Every  alley  must  be  dedicated  to  public  use  to  permit  the 
city  to  pave,  clean,  light  and  police  these  spaces.  (2) 
Every  alley  must  extend  through  the  block  from  street 
to  street.  (3)  Every  alley  must  have  a  uniform  width  of 
not  less  than  16  ft. 

Alleys  exist  in  more  than  two-thirds  of  the  cities  of  the 
United  States,  and,  with  two  or  three  exceptions,  are  still 
laid  out  in  additions  to  these  cities.  The  great  example 
of  their  nonexistence  is  the  City  of  New  York,  where  they 
are  intentionally  absent.  I  am  unaware  of  any  recently 
planned  cities  in  which  alleys  have  not  been  provided, 
although  doubtless  there  are  a  few. 

It  is  notable  that  in  those  American  cities  which  show 
most  careful  consideration  of  the  principles  of  city  plan- 


ning, such  as  Washington,  Zion  City,  Savannah,  Ga>, 
and  Vandergrift,  Penn.,  alleys  have  been  provided. 

Vandergrift,  Penn.,  laid  out  by  Frederick  Law  Olm- 
sted in  1895,  is  an  excellent  example  of  thoroughness  in 
designing  a  small  city.  The  street  lines  conform  to  l  he 
surface  contours,  and  alleys  15  to  20  ft.  wide  are  provided 
in  each  block. 

The  self-evident  advantage  of  alleys  is  that  they  afford 
facility  of  access  to  the  rear  of  premises  for  the  supplying 
of  goods— fuel,  ice,  milk,  groceries,  etc.— as  well  as  for 
the  removal  of  waste  materials,  such  as  garbage,  ashes, 
rubbish  and  the  like. 

Attention  has  been  directed  for  a  year  or  two  past  to 
the  tremendous  distance  traveled  by  the  delivery  wagon 
in  making  its  ordinary  deliveries,  as  well  as  to  the  waste 
of  effort  in  the  collection  of  household  refuse  where  alleys 
are  not  available.  It  should  be  observed  that  the  services 
referred  to  can  be  performed  with  a  saving  of  50%  in 
distance  traveled  where  alleys  exist,  as  contrasted  with 
blocks  in  which  the  service  must  be  performed  by  street 
access  only. 

In  addition  to  the  marked  saving  of  distance,  as  well  as 
the  convenience  effected  by  alley  access,  it  must  be  granted 
that  the  natural  and  desirable  place  of  entrance  of  all 
those  who  perform  services  of  this  nature— for  example, 
the  iceman— is  at  the  rear  of  the  building  rather  than  at 
the  front. 

One  of  the  advantages  of  an  alley  system,  hitherto  little 
realized,  is  the  convenience  and  speed  with  which  fire- 
fighting  apparatus  may  be  brought  through  it  into  use. 

Another  advantage  of  alleys  is  that  they  afford  more 
convenient  access  for  the  storage  of  vehicles  on  the  rear  of 
the  lot.  The  man  who  has  a  small  business,  requiring 
only  a  single  delivery  wagon,  would  much  prefer  to  keep 
that  wagon,  whether  it  he  horse  or  motor  propelled,  at 
the  rear  of  his  lot.  The  'convenience  of  the  user  of' an 
automobile  is  greatly  enhanced  by  being  able  to  store 

it  on  bis  own  premises  instead  of  at  a  public  garage. 
No  one  can  question  that  the  day  is  near  at  hand  when 

automobile  storage  on  every  third  lot  will  he  deemed  a 

necessity  ;  hence  the  argument  in  favor  of  providing  the 

alley  for  this  use  is  much  more  powerful  than  it  would 

at  first  appear. 

The  use  of  the  alley  space  for  sewers,  water  mains. 

gas  mains,  ducts  and  wires  for  telephone,  telegraph. 

lighting  and  power  services  has  long  been  recognized 

by  engineers. 

In  addition  to  the  valid  arguments  already  set  forth  to 
show  why  alleys  are  needed,  the  principal  reason  for  their 
existence  is  still  to  be  urged.  An  alley  through  the  center 
of  every  city  block  is  required  because  by  this  means  alone 
is  it  possible  to  assure  for  the  future  a  sufficiency  of  light 
and  air  in  the  middle  of  the  block. 


Railway  Aeeirtents  in  Germany  in  1914  haye  been  compiled 
and  analyzed  by  the  Association  of  German  Street  and  In- 
terurban  Lines.  This  association  embraces  178  lines,  which 
during-  the  year  operated  750,000,000  car-km.  (460  0'7  460 
car-mi.)  and  carried  2,750,000,000  passengers.  Accidents  aver- 
aged one  of  a  serious  or  fatal  nature  for  349,103  mi.  operated 
In  Aix-la-Chapelle,  which  has  the  largest  interurban  system 
m  Germany,  the  average  was  one  accident  for  402,166  mi. 
The  fact  that  more  pedestrians  were  injured  or  killed  than 
passengers  was  established  as  usual.  The  association,  taking 
an  average  for  the  15  yr.  from  1899  to  1914,  states  that  31.Sl<r0 
of  the  passengers  injured  suffered  accidents  through  care- 
lessness while  boarding  or  leaving  cars.  Of  the  pedestrians 
injured,  it  reports  that  54.46%  were  careless  in  crossing-  or 
walking   along   car  tracks. 
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Cfesi23Ii©st©im  Haw  Y&ff*<dl 

The  United  States  Government  is  building  a  tor- 
pedo-boat berth  of  reinforced  concrete  at  the  navy  yard 
at  Charleston,  S.  C,  which  involves  some  notable  details 
in  both  design  and  construction. 

The  Charleston  yard,  stretching  a  mile  along  the  west 
bank  of  the  Cooper  River,  ?  mi.  above  its  mouth,  is  used 
as  the  home  port  of  the  reserve  torpedo  flotilla,  and  for 
this  purpose  needs  extensive  berthing  space  for  torpedo 
limits.  Hitherto  timber  pile-and-deck  piers  perpendicular 
to  the  stream,  and  one  E-shaped  pier  projecting  from 
"the  shore  for  about  200  ft.,  and  thence  extending  down- 
stream parallel  to  the  shore,  have  been  used  for  this  pur- 
pose. The  L-shaped  pier  being  in  bad  condition,  it  was 
decided  to  replace  it  by  a  permanent  structure. 

The  design  adopted  for  the  permanent  berth  (shown  in 
Fig.  1  by  a  general  plan  and  several  sections)  was  in 
part  determined  by  the  fact  that  the  river-bank  front  of 
the  yard  had  no  permanent  wall  or  wharf.  The  berth 
structure  therefore  was  designed  to  include  a  shore  wharf 
or  quaywall  along  the  bulkhead  line  of  the  river,  a 
causeway  running  360  ft.  out.  into  the  stream  at  an  angle 
of  69  deg.  from  the  quaywall,  inclining  downstream,  and 
an  outer  pier  parallel  to  the  quaywall.  The  substructures 
are  all  of  open  construction,  so  that  the  current  of  the 
river  is  not  obstructed  or  diverted.    Boats  enter  the  basin 
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FIG.  1.   FLAN  AND  SECTIONS  OF  CHARLESTON  TORFEDO-BOAT  BERTH 


between  the  shore  wharf  and  outer  pier  parallel  to  the 
line  of  the  stream,  and  it  should  therefore  be  easy  to  dock 
them  at  all  stages  of  the  tide. 

The  structure  was  designed  by  the  Bureau  of  Yards 
and  Docks,  United  States  Navy  Department,  and  is  being 
built  by  the  Snare  &  Triest  Co.,  New  York,  the  lowest 
bidder.  The  contract  price  for  the  entire  work  is  $296,- 
96E26. 

Reinforced-Concrete  Structure 

Two  radically  different  types  of  structure  arc  used  in 
the  berth.  The  quaywall  consists  of  a  concrete  deck 
supported  on  concrete  piles  10  ft.  c.  to  c.  each  way.  The 
causeway  and  the  outer  pier  are  carried  on  Eft.  diameter 
concrete  cylinders  spaced  20x25  ft.  for  the  causeway  and 
20x20  ft.  for  the  outer  pier.  These  cylinders  are  founded 
from  35  to  45  ft.  below  low-water  level,  resting  either  on 
marl' or  on  wooden  piles  driven  in  a  thick  stratum  of  blue 
clay.  The  cylinder  foundations  are  a  vital  feature  of  the 
whole  structure. 

Both  in  driving  the  concrete  piles  and  in  building  the 
cylinder  piers  much  originality  and  resource  were  called 
for.  The  methods  by  which  these  parts  of  the  work  were 
carried  through  successfully  will  be  described  later. 

Foundation  Conditions 

Marl  underlies  the  quaywall  at  moderate  depth,  but  this 
stratum  dips  rapidly  toward  the  middle  of  the  river.  The 
marl  forms  an  excellent  foundation,  but  only  five  cylin- 
ders of  the  causeway  rest  directly  upon  it.  Under  the 
outer  pier  the  marl  lies  at  a  depth  of  from  50  to  96  ft. 
below  low  tide,  or  about  18  to  64  ft.  below  river  bot- 
tom—the river  here  being  about  32  ft.  deep.  The  bottom 
consists  of  about  3  ft.  of  soft  mud,  below  this  white  sand 
4  to  10  ft.  deep,  and  below  this  a  bed  of  stiff  blue  clay 
extending  down  to  the  marl.  A  test,  described  in  what 
follows,  was  interpreted  as  showing  the  clay  to  be  so  yield- 
ing that  spread  footings  could  not  be  depended  upon. 
By  driving  45-ft,  piles  into  the  clay,  however,  a  bearing 
] lower  of  from  20  to  25  tons  per  pile  could  be  developed. 
Thus  by  driving  a  group  of  seven  piles  in  the  footing 
of  each  cylinder,  and  by  building  the  cylinders  4  ft. 
into  the  blue-clay  strata,  the  required  foundation  capacity 
was  obtained,  together  with  full  protec- 
tion against  injury  by  scour  or  by 
attack  of  teredo. 

A  bearing  test  of  the  clay  was  made 
by  a  board  of  officers  while  the  contract 
work  was  in  progress  and  before  the 
adoption  of  the  final  plans. 

At  a  point  where  the  marl  was  about 
75  ft.  below  low  tide  a  steel  coffer- 
dam cylinder  8  ft,  in  diameter  was 
driven  down  by  a  steam  hammer  so  that 
its  cutting  edge  was  embedded  4  ft. 
in  the  clay.  The  ground  inside  the 
cylinder  was  carefully  leveled  6  in. 
above  the  cutting  edge,  and  a  grillage 
of  12x12  timbers,  measuring  5  ft. 
square  and  2  ft.  thick,  was  placed  on  it. 
Nine  concrete  piles  were  then  lowered 
until  their  points  rested  on  this  plat- 
form, making  a  total  load  of  about 
80  tons,  or  a  little  over  3  tons  per 
square  foot.  Accurate  levels  were  taken 
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FIGS.  2  AND  3.    QUAY  WALL  OP  CHARLESTON  TORPEDO-BOAT  BERTH 
Pig.  2— Land  side,  to  be  filled.    Fig.  3 — Berth  side,  with  fender  piles 


during  all  stages  of  the  loading.  As  a  result  of  the  test  it 
was  considered  inadvisable  to  rest  the  piers  directly  on 
the  clay.  It  was  specified  that  piles  should  be  driven  to 
a  penetration  of  y2  in.  per  blow  of  a  No.  1  Vulcan  steam 
hammer  having  a  5000-lb.  ram,  falling  42  in. ;  but  if  this 
minimum  penetration  was  not  attained  with  45-ft.  piles, 
the  piles  were  to  be  driven  so  that  their  tops  would  be' 
embedded  from  6  to  30  in.  in  the  footing  concrete  of  the 
cylinders  some  3  or  4  ft.  below  the  surface  of  the  clay, 
where  they  would  be  protected  from  scour  and  teredo  risk! 

Deck  Construction 

The  deck  slab  of  the  structure  is  carried  by  reinforced- 
concrete  girder-and- joist  construction  spanning  between 
the  piles  or  the  cylinders.  In  the  causeway  and  outer 
pier  the  long  spans  require  the  girders  carrying  the  rail- 
way tracks  to  be  exceedingly  heavy  (20  in.  wide  by  5  ft. 
deep).  These  girders,  the  main  transverse  girders  be- 
tween columns,  and  the  9-in.  deck  slab  make  a  total  weight 
of  about  140  tons  per  panel,  which  had  to  be  carried  by 
the  forms  and  form  supports  during  concreting.  Special 
arrangements  were  required  to  take  care  of  this  load. 

At  present  the  quaywall  has  been  completed  and 
accepted  and  work  on  the  causeway  and  outer  pier  is  in 
progress  and  is  about  40  per  cent,  completed.  It  is  esti- 
mated that  the  entire  structure  will  be  completed  in  Jan- 
uary, 1916. 

H©  Federal  Cm^h  ®im  Westema 

By  0.  C.  Merrill f 
Eight  years  of  close  association  with  the  water-power 
questions  of  the  Western  states  have  convinced  me  that 
the  most  fruitful  cause  of  difference  of  opinion  on  a 
proper  public  policy  of  water-power  development  is  mis- 
understanding of  the  actual  conditions  that  exist. 
_  The  statement  is  frequently  made  that  while  there  is 
00,000,000  water  horsepower  in  the  United  States  but 
0,000,000  has  yet  been  developed ;  and  that  all  that  would 
be  necessary  to  bring  about  the  substitution  of  water- 

Fore^'servrce1"661''  United  States  Department  of  Agriculture, 


power  for  steam  and  to  check  the  appalling  waste  of 
coal  is  adequate  Federal  legislation. 

Whether  there  is  in  fact  60,000,000  water  horsepower 
in  the  United  States  no  man  knows.  However,  there  are, 
particularly  in  the  West,  large  amounts  of  undeveloped 
water-power.  The  estimated  development  of  6,000,000 
hp.  is  correct  if  the  previous  rate  of  increase  has  been 
maintained  since  the  last  census.  Of  this  amount  about 
one-third  is  used  directly  in  manufacturing ;  the  remain- 
ing 4,000,000  hp.  is  used  in  the  generation  of  electric 
power. 

The  steam-power  development  of  the  United  States  is 
about  28,000,000  hp.,  of  which  18,000,000  is  used  directly 
in  manufacture  and  10,000,000  in  the  generation  of  elec- 
tric power.  But  it  by  no  means  follows  that  if  the  public 
domain  and  the  navigable  rivers  were  thrown  wide  open 
to  private  exploitation  water-power  would  or  could  en- 
tirely displace  steam  power. 

Under  prevailing  practice  in  hydro-electric  systems, 
even  if  abundant  water-power  were  available  within  eco- 
nomical transmission  distance  from  all  our  markets,  and 
all  our  industries  could  be  served  with  electric  power,  a 
reserve  of  not  less  than  12,000,000  steam  power  would 
still  be  required.  But  the  water-power  is  not  so  avail- 
able. It  is  absurd  to  assume  that  the  millions  of  un- 
developed water-power  in  Oregon  and  Washington  can 
yet  displace  other  millions  of  steam  power  in  New  York 
and  Pennsylvania.  The  water-powers  of  western  Penn- 
sylvania and  of  northern  New  York,  though  free  from 
Federal  interference,  cannot  under  present  conditions  be 
developed  and  transmitted  to  compete  with  steam  power 
in  the  coal  fields  of  Pennsylvania  or  at  tidewater  in  the 
city  of  New  York. 

Eastern  and  Western  Developments 
The  statement  is  made  again  and  again  that  although 
there  is  urgent  need  for  more  power  its  development  is 
stagnant  in  the  Western  states.  The  demand  is  made 
that  the  Federal  Government  relinquish  its  control  over 
the  power  sites  on  its  lands  in  order  that  development 
may  proceed  in  the  West  as  it  has  in  the  East  under  the 
stimulus  of  private  ownership  or  state  administration. 

It  would  be  only  natural  to  expect  that  the  longer 
established,  more  thickly  settled  Eastern  states,  engaged 
so  extensively  in  manufacturing,  should  have  developed 


s;i 


ENGINEERING    N  E  W S 


Vol.  74,  No.  19 


their  electrical  industries  and  their  water-power  resources 
to  a  greater  degree  than  the  Western  states.  Yet  the 
Western  states  have  accomplished  more  in  20  yr.  than 
the  Eastern  states  in  100  yr.  In  the  Western  states— 
the  11  states  west  of  the  Kansas  boundary,  which  con- 
tain practically  all  of  the  remaining  public  land — the 
development  of  water-power  has  increased  in  the  last 
10  yr.  alone  by  450%,  or  five  times  as  fast  as  in  the 
Eastern  states.  Furthermore,  in  proportion  to  popula- 
tion, 41/2  times  as  much  water-power  is  developed  and 
used  in  the  Western  states  as  in  the  remainder  of  the 
United  States,  and  nearly  three  times  as  much  as  in  the 
Eastern  states.  These  figures  are  from  tins  year's  report 
of  the  United  States  census  and  are  not  subject  to  con- 
troversy. 

Surplus  of  Western  Power 

The  power  plants  of  public-utility  corporations  in  the 
State  of  California  have  a  capacity  of  1,000,000  hp. 
The  sum  of  the  maximum  loads  carried  by  the  individ- 
ual plants  in  1914  was  a  little  over  700,000  hp.  The 
sum  of  the  simultaneous  peaks  on  the  several  systems 
probably  did  not  exceed  600,000  hp.  Of  course,  a  cer- 
tain amount  of  reserve  for  emergency  and  to  anticipate 
extensions  of  market  is  necessary ;  but  if  we  should  allow 
for  even  a  50%  reserve  there  would  still  be  left  a  sur- 
plus of  100,000  hp.  The  State  of  California  needs  more 
users,  not  more  power.  A  similar  situation  exists  in 
Oregon  and  Washington  and  other  Western  states. 

Another  common  statement  is  that  under  existing  laws 
no  development  is  being  made  or  can  be  made  on  the 
public  land. 

Of  the  1,800,000  hp.  of  developed  water-power  in  the 
Western  states  50%  is  in  plants  constructed  in  whole  or 
in  part  on  the  National  Forests  and  operated  under  per- 
mit from  the  Department  of  Agriculture.  In  addition, 
some  200,000  hp,  is  in  process  of  construction  and  over 
1,000,000  hp.  more  is  under  permit  for  future  construc- 
tion. If  we  add  the  plants  which  are  occupying  public 
land  outside  of  the  National  Forests  we  should  find  that 
considerably  more  than  one-half  of  the  developed  water- 
power  of  the  Western  states  is  being  operated  on  the 
public  lands  under  permit  from  the  Federal  Government. 

This  is  not  merely  past  history  which  recent  condi- 
tions are  changing.  The  Pacific  Light  and  Power  Cor- 
poration recently  completed  in  California  two  power 
plants  with  an  aggregate  installation  of  94,000  hp.  as 
the  initial  step  in  an  ultimate  development  of  250,000 
hp.,  all  of  which  will  be  on  National  Forest  land  and 
is  now  under  permit.  The  Great  Western  Power  Co. 
in  the  same  state  has  permits  for  development  aggre- 
gating 300,000  hp.  on  the  Feather  River  and  is  making 
development  as  fast  as  the  additional  power  can  be  dis- 
posed of.  The  Nevada-California  Power  Co.  has  four 
plants  in  operation  on  the  National  Forest,  will  com- 
plete a  fifth  this  season  and  will  begin  a  sixth  next  year. 
The  Portland  Railway,  Light  and  Power  Co.  is  operating 
a  plant  in  the  Oregon  Forest  and  has  permits  for  40,000 
hp.  more  1 1nch  it  proposes  to  develop  as  soon  as  use  can 
be  found  for  the  power.  Power  sites  of  nearly  100,000 
hp.  on  the  P>aker  and  Skagit  Rivers  in  Washington  are 
under  permit  to  the  Puget  Sound  Traction,  Light  and 
Power  Co.  to  he  developed  when  the  existing  surplus  is 
disposed  of. 


In  considering  matters  of  legislation  it  should  be  rec- 
ognized at  the  outset  that  two  steps  are  essential — first, 
to  provide  conditions,  as  far  as  legislation  can  provide 
them,  under  which  power  may  be  developed  at  reasonable 
cost,  and,  second,  when  so  developed,  to  provide  the 
means  for  obtaining  its  sale  at  a  reasonable  price.  The 
main  defect  of  the  present  law  is  its  apparent  uncertain- 
ty of  tenure.  Although  it  is  very  doubtful  if  any  action 
not  justified  on  its  merits  could  be  sustained  before  the 
courts;  although  in  the  14  years  that  the  law  has  been 
in  existence  no  attempt  has  ever  been  made  to  dispossess 
any  occupant  of  the  public  lands  or  to  stop  the  operation 
of  any  power  plaid,  but  merely  to  require  compliance  with 
the  law,  or  to  secure  its  interpretation  by  the  courts;  and 
although  for  many  years  the  Federal  departments  have  ad- 
ministered the  law  as  though  the  power  to  revoke  a  permit 
save  for  just  cause  did  not  exist,  yet  there  is  little  doubt 
that  rates  of  interest  and  of  discount  are  less  favorable 
under  the  present  law  than  could  be  secured  under  a  dif- 
ferent law. 

The  promoter  desires  to  obtain  title  in  order  that  he 
may  have  the  potential  value  of  the  power  site  as  pro- 
perty security  for  his  financial  transactions.  This  might 
be  well  enough  in  a  bona-fide  effort  toward  development ; 
but  the  history  of  public-land  grants  forbids  the  belief 
that  power  sites  would  not  be  held  more  often  for  specu- 
lation than  for  development. 

But  even  this  is  not  the  most  serious  result  which 
would  follow.  The  lands  thus  secured  would  increase 
enormously  in  value,  and  on  this  increased  value,  even 
under  the  most  stringent  rate  regulation,  the  public 
would  be  required  to  pay  interest  and  profits  forever. 
Nothing  can  prevent  this  except  the  retention  of  the  sites 
in  public  ownership,  and  no  other  course  should  be  con- 
sidered for  a  moment. 

Leasing  System  Is  Sufficient 
All  the  protection  that  capital  needs,  all  the  capital 
that  development  requires  can  be  obtained  under  a  proper 
leasing  system.  All  leases  should  be  for  a  fixed  term, 
probably  not  less  than  50  years,  and  should  be  renew- 
able to'  the  holder  upon  expiration  except  only  in  the 
event  that  the  Federal  Government,  the  state  or  a  muni- 
cipality should  wish  to  take  over  the  properties.  If  so 
taken  over,  the  lessee  should  be  paid  back  his  investment, 
less  depreciation  paid  out  of  earnings  and  sinking  funds 
accruing  from  earnings.  The  leases  should  be  unalter- 
able for  their  term,  should  contain  every  condition  bind- 
ing upon  the  lessee,  and  after  investment  has  been  made 
should  be  subject  to  cancellation  only  upon  failure  to 
comply  with  the  express  terms  of  the  lease  and  by  action 
instituted  in  appropriate  courts,  and  even  then  only  when 
the  breach  is  of  such  a  nature  that  it  cannot  be  remedied 
by  an  action  to  compel  specific  performance.  It  is  ad- 
visable to  charge  a  minimum  rental  in  all  cases  to  cover 
administrative  costs.  It  should  be  established  as  a  gen- 
eral principle  that  no  additional  rental  should  be  charged 
which  would  increase  prices  to  consumers  or  reduce  earn- 
ings of  the  utility  below  an  adequate  return. 

Rate  and  service  regulation  has  an  important  bearing 
on  the  question  of  securing  cheap  capital  for  power  de- 
velopment. The  states  have  the  powers  of  regulation, 
and  most  of  them  are  exercising  it.  Duplication  by  the 
Federal  Government  would  be  both  unnecessary  and  un- 
wise.   Only  for  clearly  emergency  cases,  where  a  state 
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had  not  provided  itself  with  the  means  of  regulation, 
would  I  reserve  a  right  of  action  under  a  Federal  lease. 

It  has  been  said  that  there  is  an  irreconcilable  conflict 
between  the  Nation  and  the  States  because  the  former 
claims  to  own  the  land  and  the  latter  claims  to  own  the 
water,  while  power  cannot  be  developed  without  the  use 
of  both.  As  far  as  the  National  Forests  are  concerned, 
the  Department  of  Agriculture  has  solved  the  matter 
with  mutual  satisfaction.  In  California  and  Oregon  all 
matters  affecting  power  development  are  handled  by  co- 
operative and  concurrent  action.  The  Department  would 
be  glad  to  take  similar  action  in  any  other  state. 

m 
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The  great  and  increasing  traffic  congestion  in  cities  has 
raised  a  municipal  problem  of  vast  importance,  to  arrive 
at  a  partial  solution  of  which  the  Municipal  Art  Society 
of  New  York  City  opened  a  contest1  and  offered  prizes 
for  plans  for  the  intersection  of  a  street  and  an  avenue. 
About  200  contestants  entered,  submitting  plans  in  which 
were  considered  the  elements  of  efficiency,  economy  and 
architectural  beauty.  The  first  prize  was  won  by  J.  Floyd 
Yewell,  of  Peekskill,  N.  Y.,  whose  design  is  shown  here- 
with. 

By  this  scheme  automobiles  and  all  horse-drawn  vehi- 
cles cross  the  avenue  on  an  underground  level.  The  lower 
level  is  used,  also,  by  the  electric  street  cars,  but  these 
have  a  separate  entrance  and  are  in  no  way  interfered  with 
by  other  kinds  of  vehicle.  For  those  persons  desiring 
to  enter  the  street  cars,  safety  islands  are  placed  at  the 

iThe  terms  and  results  of  this  contest  were  published  in 
"Engineering  News,"  June  3,  p.  1096. 
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entrance  to  the  subway.  By  providing  separate  entrances 
for  electric  street  cars  and  for  automobiles,  carriages, 
wagons,  etc.,  space  is  gained  for  traffic  which,  coming 
from  east  or  west  on  the  cross  street,  intends  to  turn  north 
or  south  into  the  avenue,  as  well  as  for  those  vehicles 
which,  coming  from  north  or  south,  intend  to  go  east  or 
west. 

Avenue  traffic  is  on  the  surface  and  all  turning  is 
rotary.  At  each  crossing,  in  the  very  center  of  the  ave- 
nue, safety  islands  are  provided  for  pedestrians.  Courts 
for  the  convenience  of  delivery  wagons  are  provided,  as 
shown  in  the  plan.  These  courts,  which  are  intended  to 
relieve  traffic  on  the  main  thoroughfares,  have  entrance  on 
side  streets. 

Rotary  circulation  is  made  possible  by  cutting  off  or 
rounding  the  corners  of  the  buildings  at  the  four  street- 
corners  and  by  a  monumental  tower  erected  in  the  center 
of  the  intersection. 

This  tower  has  on  its  first  floor  the  apparatus  and  equip- 
ment of  a  fire  company  with  entrances  and  exits  for  the 
street  cars  on  the  lower  level.  On  the  second  floor  are 
rooms  for  the  firemen.  An  elevator  takes  visitors  and 
sightseers  to  the  observation  platforms,  below  which  is 
a  gigantic  clock.  On  the  top  a  powerful  searchlight  is 
installed. 

^  This  plan  calls  for  the  smallest  amount  of  condemna- 
tion of  private  property;  while  the  beautifying  of  the 
streets  would  tend  to  increase  the  real  estate  values  in  the 
neighborhood. 


Results  of  Magnetic  Survey  of  United  States— Observations 
have  been  made  at  more  than  1,000  new  stations  and  200  re- 
peat stations  since  the  publication  in  1910  by  the  United 
States  Coast  and  Geodetic  Survey  of  a  report  containing  its 
isogonic  chart,  based  upon  the  magnetic  survey  of  the  United 
States  which  was  begun  in  1899.  The  results  are  given  in 
Special  Publication  No.  33,  Serial  No.  18,  of  the  Survey,  on: 
"Terrestrial  magnetism — Distribution  of  the  magnetic  decli- 
nation in  the  United  States  for  Jan.  1,  1915,  with  isogonic 
chart  and  secular  change  tables."  The  plan  for  this  work 
contemplated,  first,  a  general  magnetic  survey  of  the  coun- 
try, with  stations  30  or  40  miles  apart,  and,  second,  the  ad- 
dition of  more  stations  in  magnetically  disturbed  areas.  It 
also  provided  for  observations  at  a  sufficient  number  of  "re- 
peat" stations  to  determine  the  change  in  the  magnetic  ele- 
ments from  year  to  year.  The  work  has  now  advanced  to  the 
point  where  observations  have  been  made  at  a  great  majority 
of  the  county  seats,  and  the  examination  of  areas  of  marked 
local  disturbance  is  in  progress.  The  isogonic  chart  is  a  map 
on  which  lines  are  drawn  through  places  at  which  the  values 
of  the  magnetic  declination  are  the  same.  The  present  chart 
is  based  on  about  6,000  values  of  declination,  including  about 
800  in  Canada  and  3U0  in  Mexico  and  the  West  Indies. 
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SYNOPSIS— The  new  Lake  St.  bridge  over  the 
Chicago  River  will  be  a  double-leaf  bascule  of 
245  ft.  span,  carrying  an  elevated  railway  on  the 
upper  deck  and  a  roadway  (with  car  tracks)  and 
sideivalks  on  the  lower  deck.  The  bridge  itself  is 
of  interest,  and  its  construction  involved  specially 
interesting  and  difficult  problems,  since  the  ele- 
vated railway  had  to  be  kept  in  operation  over 
the  old  swing  bridge  during  the  construction  of  the 
neiu  bascule  bridge. 

The  Lake  St.  bridge,  on  one  of  the  main  thoroughfares 
entering  the  business  district  of  Chicago,  crosses  the 
south  branch  of  the  Chicago  River  just  south  of  the  turn- 
ing basin  at  the  junction  of  the  north  and  south  branches 
with  the  main  stem  of  the  river.  The  present  bridge  has 
;i  three-truss  swing  span,  which  was  built  as  a  single- 
deck  structure  in  1888  and  strengthened  in  1893  to  carry 
an  upper  deck  for  the  Chicago  &  Oak  Park  Elevated  R.R. 

The  river  channel  is  235  ft.  wide  at  Lake  St.,  but 
the  swing  bridge  interferes  seriously  with  navigation,  giv- 
ing a  clear  channel  width  of  only  G5  ft.  on  each  side 
of  the  center  pier.  The  United  States  War  Department 
ordered  the  removal  of  the  bridge  several  years  ago,  as  an 


*Bridge  Designing  Engineer,  Department  of  Public  Works 
(Bureau  of  Engineering),  Chicago. 


obstruction  to  navigation,  but  owing  to  the  desirability 
of  avoiding  interruption  to  elevated-railway  traffic  and 
the  difficulty  of  arranging  for  a  temporary  means  of  cross- 
ing the  river,  the  city  authorities  procured  an  extension  of 
time.  Before  this  was  done,  however,  studies  were  made 
for  an  incline  from  the  elevated  structure  to  the  street 
level  just  west  of  the  river,  the  trains  crossing  the  river  on 
the  Washington  St.  bridge  (two  blocks  south)  and  then 
rising  again  to  the  elevated  structure  in  North  Market  St. 
This  scheme  was  abandoned,  as  it  would  be  too  danger- 
ous to  run  five-car  trains  on  the  streets  in  the  busy  dis- 
trict. 

It  was  decided  therefore  to  construct  the  new  bridge 
in  such  a  manner  that  the  elevated  traffic  could  be  con- 
tinued over  the  old  swing  bridge,  except  occasionally  for 
a  few  hours  at  a  time  and  when  the  inconvenience  to 
passengers  would  be  at  a  minimum.  Plans  for  this  new 
bridge  were  well-advanced  by  the  end  of  1912  and  provided 
for  three  railway  tracks,  but  later  the  elevated  railway 
company  decided  to  have  only  two  tracks.  The  changed 
plans  and  specifications  were  finished-  in  June,  and  bids 
were  opened  on  Sept.  18,  1913,  but  the  lowest  bid  ex- 
ceeded the  estimate  for  the  bridge. 

Owners  of  patents  for  movable  bridges  then  claimed 
that  a  more  economical  bridge  could  be  built  on  their 
plans,  and  a  commission  of  three  engineers  was  selected 
in  accordance  with  a  resolution  passed  by  the  Finance 
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ELEVATION  AND  PLANS  OP  THE  DOUBLE-DECK  DOUBLE-LEAP  TRUNNION  BASCULE   BRIDGE  ACROSS 
THE  CHICAGO  RIVER  AT  LAKE  ST.,  CHICAGO,  ILL. 
This  bridge  will  carry  a  roadwav,  sidewalks  and  street-car  tracks  on  the  lower  deck,  and  a  double-track  elevated 

railway  on  the  upper  deck 


FIG.  1. 
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Committee  of  the  City  Council  on  Oct.  24,  1913.  This 
commission  consisted  of  John  Ericson,  City  Engineer; 
J.  E.  Greiner,  Consulting  Engineer,  of  Baltimo  re,  Md., 
representing  the  elevated  railway,  and  W.  H.  Finley,  Chief 
Engineer  of  the  Chicago  &  Northwestern  By.  Mr.  Finley 
was  selected  by  the  other  two  members.  Competitive  plans 
and  estimates  were  received  by  this  commission  for  vari- 
ous types  of  bridges  which  could  be  erected  without  ma- 
terially interfering  with  the  operation  of  the  existing 
bridge.  These  included  a  double-deck  lift  bridge  and 
double-deck  single-and-double-leaf  trunnion  bascule 
bridges. 

The  lift-bridge  design  placed  the  towers  straddling  the 
elevated  structure  on  the  approaches.  The  lift  span 
could  be  erected  in  place  in  the  open  position  or  erected 
at  the  north  side  of  the  turning  basin  and  floated  into 
place  on  scows.  The  bascule  bridges  could  be  erected 
m  the  open  position  without  interfering  with  the  swing- 
bridge,  by  omitting  part  of  the  floor  system,  thus  allow- 
ing the  trains  to  pass  between  the  trusses.  When  the 
bridge  was  ready  to  be  lowered,  traffic  would  be  inter- 
rupted long  enough  to  complete  the  floor  system  and  re- 
move the  swing  bridge. 

The  commission  recommended  a  vertical-lift  design 
submitted  by  the  city.  On  considerations  of  public  policy, 
however,  the  City  Council  recommended  the  double-leaf 
bascule  bridge  (according  to  the  city's  plans  somewhat 
revised).  Accordingly,  the  various  bids  were  rejected  and 
the  plans  and  specifications  were  revised. 


over  the  sidewalks,  had  to  be  removed  and  a  new  one 
erected  on  the  roadway  of  the  lower  deck.  This  involved 
no  great  amount  of  work  as  the  bridge  is  operated  electric- 
ally. The  old  protection  (which  was  almost  all  broken 
away)  was  removed,  and  a  new  protection  constructed  to 
suit  the  new  channel  lines  on  each  side  of  the  center  pier. 

The  approach  spans  on  the  street  level  were  removed,  the 
steel  being  cut  with  the  acetylene  torch  and  removed  from 
the  site  by  scows.    Excavation  was  then  started  on  both 
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FIG.  2.    TEMPORARY  SUPPORTS  FOR  END  OP  THE  EAST 
APPROACH  OP  ELEVATED  RAILWAY 


Description  of  the  New  Bridge 
The  new  bridge  (Fig.  1)  will  have  the  following  main 
dimensions :  245  ft.  c.  to  c.  of  trunnions,  217  ft.  c.  to  c.  of 
bearings;  clear  width  of  channel,  195  ft. ;  clear  distance  be- 
tween masonry  piers,  209  ft.  3  in. ;  length  of  counterweight 
arms,  39  ft. ;  truss  spacing,  42  ft.  c.  to  c. ;  width  over  side- 
walks, 70  ft.;  depth  of  trusses  at  center,  30  ft.;  clear 
headway  over  the  water,  16  ft.  6  in.  for  a  width  of  164 
ft.  The  lower  deck,  70  ft.  wide,  has  two  16-ft.  walks 
and  a  clear  roadway  of  38  ft.  with  two  lines  of  street- 
ear  tracks.  The  upper  deck  carries  the  double-track  ele- 
vated railway. 

This  type  of  bridge  was  chosen  mainly  because  it  could 
be  treated  architecturally  better  than  any  other  type,  being 
symmetrical  and  having  the  counterweight  under  the 
roadway.  The  counterweight  lowers  into  a  tailpit  between 
the  river  pier  and  anchor  pier.  The  operating  machinery 
will  be  placed  under  the  sidewalks  at  each  corner  of  the 
bridge  and  will  be  inclosed  with  concrete  walls  treated 
with  suitable  ornamentation.  The  new  bridge  is  located 
symmetrically  about  the  center  of  the  present  swing,  bridge 
and  is  being  erected  in  the  open  position.  During  the 
construction,  traffic  on  the  lower  (street)  deck  of  the  pres- 
ent bridge  is  discontinued,  street  cars  being  -diverted 
to  the  Randolph  St.  bridge,  one  block  south. 

The  new  substructure  consists  of  a  tailpit  and  an  abut- 
ment on  each  side  of  the  river.  This  will  be  described  in 
a  separate  article. 

Temporary  Supports  for  Elevated  Approaches 
After  the  street-railway  company  had  removed  trolley 
wires,  rails,  etc.,  from  the  swing  span  and  approaches,  the 
sidewalk  brackets  of  the  swing  span  were  cut  off  with 
the  acetylene  torch,  in  order  to  obtain  a  wider  channel 
with  the  bridge  opened.    The  operator's  house,  situated 


approaches  back  of  the  old  abutment.  The  center  part 
of  the  old  east  abutment  was  removed  first.  The  ends  of 
the  abutment  were  left  in  place  temporarily,  as  the  col- 
umns of  the  elevated  structure  rested  on  them. 

Timber  bents  were  then  erected  under  the  elevated 
structure,  as  shown  in  Fig.  2,  which  illustrates  the  east 
approach.  Bents  were  erected  just  back  of  the  river  pier 
and  in  front  and  back  of  the  abutment.  These  bents  con- 
sisted of  12xl2-in.  posts  directly  under  each  girder  of 
the  elevated  structure,  which  rested  on  piles  capped  just 
above  the  water-level  surface.  Old  foundation  piles  un- 
covered during  the  excavation  were  used  for  supporting 
the  bents,  if  suitably  located.  These  were  first  tested 
by  placing  jacks  between  the  bottom  of  the  12xl2-in. 
posts  and  the  piles.  The  piles  were  observed  for  settle- 
ment under  this  load,  and  if  none  occurred  during  an  in- 
terval of  about  a  day  they  were  considered  suitable  for 
use. 

The  number  of  these  old  piles  was  due  to  the  fact  that, 
previous  to  the  construction  of  the  present  bridge  (1888)' 
there  had  been  at  least  two  bridges,  both  supported  on  pile 
foundations.  These  piles  were  of  a  kind  not  common 
today,  ranging  from  18  to  24  in.  in  diameter  at  the  butt. 
They  were  in  a  remarkable  state  of  preservation,  being 
practically  as  good  as  when  driven,  which  must  have  been 
nearly  50  years  ago.  The  bents  were  capped  with  12x12- 
in.  timbers,  braced  with  2xl2-in.  sway  bracing.  A  batter 
pile  was  used  in  the  bent  at  the  river  pier. 

The  columns  of  the  elevated  structure  were  supported 
on  girders  spanning  the  space  for  the  tailpit.  These 
girders  rested  on  groups  of  piles  driven  in  line  with  the 
first  and  second  bents  of  the  elevated  structure  east  of  the 
swing  span,  as  shown  in  Fig.  3.  Each  girder  consisted  of 
two  separate  plate  girders  connected  by  cross-bracing. 
Each  girder  had  a  96xV4-in.  web  plate  and  four  anglc> 
6x6xTV  in.;  it  was  stiffened  at  points  of  local  load  and 
about  every  4l/2  ft.  at  other  parts,  by  5x3x%-in.  stiffener 
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angles.  Webs  were  spliced  for  moment.  The  overall 
length  of  these  girders  was  78  ft.  The  double  girder 
for  the  rear  bent  was  placed  first,  the  abutments  having 
been  entirely  removed.  The  girders  supporting  the  front 
bent  and  the  end  of  the  swing  were  placed  when  it  was  con- 
venient to  close  elevated  traffic-  for  a  few  hours,  as  the 
masonry  of  the  old  river  pier  had  to  be  removed  when  the 
swing  bridge  was  open  and  the  bridge  could  not  be  closed 
again  for  traffic  until  a  new  end  bearing  could  be  provided. 

"This  work  was  done  July  3,  1914,  traffic  being  closed 
on  the  elevated  structure  from  9  a.m.  to  4  p.m.  Passen- 
gers used  the  Canal  St.  station,  two  blocks  west  of  the 
river.    As  soon  as  the  girders  were  in  place,  the  tem- 


30.  This  falsework,  or  tower,  required  careful  study, 
as  the  position  of  supports  was  not  only  limited  by  ver- 
tical headroom  over  the  elevated  structure,  but  by  lateral 
clearances  of  a  car  swinging  around  the  curve  into  the 
North  Market  St.  branch  (Fig.  1).  This  derrick  is 
shown  in  Fig.  4. 

The  structural  steel  began  to  arrive  at  the  site  on 
Feb,  8.  It  was  delivered  on  flat  cars  and  unloaded  at  the 
railway  yard  on  the  north  side  of  the  turning  basin  (just 
north  of  the  bridge  site)  where  it  was  stored  until  needed. 
Thence  it  was  delivered  on  scows. 

The  contractor  started  as  soon  as  possible  to  erect  the 
steel  of  the  fixed  parts  upon  which  the  movable  structure 


Aj    Q/dandMe>v  Top  of  fiai/ of  f /elated  fiaf^a/ 
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Section  B-B 
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SECTION  A  A 


RAILWAY 


SECTION  C  C 


FIG.  3. 


METHODS  OF  SUPPORTING  THE  ELEVATED -RAILWAY  APPROACH  AT  TWO  STAGES  OF  THE  WORK 


porary  timber  supports  under  the  elevated  structure  (Fig. 
2)  were  removed. 

After  the  construction  of  the  tailpit,  temporary  timber 
bents  were  erected  to  support  the  elevated  structure  on 
the  east  side  (Fig.  2).  These  rested  on  timbers  laid 
on  the  pit  floor.  When  these  were  ready  for  the  ele- 
vated structure  the  box  girders  were  transferred  to  similar 
positions  on  the  west  side.  The  girder  under  the  first  bent 
was  transferred  Dec.  29,  when  traffic  was  shut  off  on  the 
elevated  for  7%  nr.  The  temporary  timber  bents  were  re- 
moved as  soon  as  the  girders  were  in  place. 

The  contractor  for  the  superstructure  started  on  Jan. 
13,  1915,  to  erect  falsework  for  the  erection  derrick 
on' the  cast  side  and  bad  this  practically  finished  on  Jan. 


rests.  These  parts  consist  of  two  carrying  trusses,  48 
ft.  c.  to  c,  parallel  with  and  just  outside  the  movable 
trusses. 

The  machinerv  girders  are  7  ft.  back  from  and  par- 
allel with  the  carrving  trusses.  The  carrying  trusses 
and  machinery  girders  span  from  river  pier  to  anchor 
pier,  a  distance  of  53  ft. 

The  carrying  trusses  are  the  supports  for  the  eross- 
girders  (Fig.  5).  They  also  carry  flic  gear  trains  which 
are  located  opposite  the  racks  in  the  rear  arm  truss 
members.  The  cross-girders  are  located  14  ft.  back  ot 
the  river  pier;  they  carry  the  entire  dead-load  of  the 
bridge,  and  have  a  span  of  48  ft.  c.  to  c.  of  carrying 
trusses,  spanning  the  entire  distance  across  the  tailpits. 
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At  the  time  the  superstructure  contractor  began  work 
on  the  east  side  the  elevated  structure  was  supported 
on  timber  bents  resting  on  the  floor  of  the  pit  (as  shown 
in  Fig.  2).  These  bents  were  so  placed  that  the  con- 
tractor could  erect  the  carrying  trusses  and  machinery 
girders  without  difficulty.  These  trusses  and  girders,  be- 
ing outside  of  the  elevated  structure,  could  be  handled 
by  the  derrick.  The  erection  of  the  cross-girder,  on  ac- 
count of  its  weight  and  its  position  under  the  elevated 
structure,  was  more  difficult. 

Additional  falsework  was  built  to  place  the  cross-girder. 
This  consisted  of  A-frames  resting  on  the  floor  of  the  tail- 
pit,  On  the  frames  were  placed  two  15-in.  channels,  form- 
ing a  runway  for  sliding  the  girder  across  the  pit  The 
girder  was  lowered  from  the  A-frame  to  its  final  position 
on  the  carrying  trusses  by  means  of  jacks. 

The  fixed  portion  of  the  new  elevated  structure  over  the 
tailpits  will  be  supported  on  new  columns,  which  rest  on 
the  carrying  trusses  about  7  ft.  from  the  center  line  of  the 
anchor  pier  (Fig.  1).  These  columns  are  in  the  same 
place  as* the  old  floor-beams,  but  are  located  a  greater 
distance  out  from  center  line  of  structure.  The  old  floor- 
beam  was  therefore  lengthened  in  order  to  provide  a  con- 
nection for  the  new  columns. 

The  steel  columns  in  the  bent  at  the  river  pier  were 
also  moved  out,  lengthened  by  splicing  on  portions  of  the 


assembled  at  the  time  a  strike  of  the  structural  iron  work- 
ers was  called  at  the  end  of  April. 

During  the  week  ending  Apr.  17,  1915,  the  contractor 
began  erecting  his  derrick  on  the  west  side.  This  was  not 
placed  over  the  elevated  structure  but  in  the  tailpit  the 
mast  resting  on  the  floor  and  the  stiff-legs  being  anchored 
to  the  sidewalls  of  the  -pit.  A  strike  stopped  the  work  in 
April  and  from  that  time  until  work  was  resumed  on 
July  8,  1915,  the  elevated  structure  on  the  west  side 


PIG.  4. 


STIFF-LEG  DERRICK  OVER  THE  ELEVATED 
RAILWAY  APPROACH 


old  columns,  removed  from  the  bent  near  the  anchor 
pier  and  carried  down  to  a  bearing  on  the  carrying  truss 
the  floor-beam  of  the  elevated  structure  being  lengthened 
as  before. 

The  temporary  timber  bents  under  the  elevated  structure 
were  then  removed  and  the  elevated  structure  carried  on 
the  new  steel.  The  erection  of  the  tail  end  of  the 
bridge  was  then  started,  and  part  of  the  trusses  had  been 


FIG.  5.    ONE  OF  THE  TRUSSES  OVER  THE  TAILPIT 

rested  on  two  temporary  cross-girders,  and  on  the  east 
side  on  the  new  carrying  trusses  with  the  permanent  col- 
umns in  place  for  the  bent  near  the  anchor  pier  and  tem- 
porary bent  in  place  near  the  river  pier. 
_  The  leaves  will  be  erected  in  the  open  position,  a  por- 
tion of  the  floor  system  being  omitted  to  permit  of 
passage  of  trains.  When  the  leaves  are  lowered  the  two 
spans  of  the  elevated  structure  over  the  pits  will  be 
removed  and  the  floor  system  on  the  upper  deck  com- 
pleted. 

Engineers  and  Contractors 

The  work  is  under  the  Department  of  Public  Works,  the 
head  of  which  is  W.  E.  Moorhouse,  Commissioner  of  Pub- 
lic Works.  The  City  Engineer,  John  Ericson,  is  head  of 
the  Bureau  of  Engineering,  and  Thomas  G.  Pihlfeldt 
is  Engineer  of  Bridges  and  Harbor.  The  final  plans  were 
prepared  in  the  Designing  Section,  under  the  immediate 
direction  of  A.  von  Babo,  Engineer  of  Bridge  Design, 
and  the  writer.  The  construction  is  supervised  by  the 
Construction-by-Contract  Section,  under  Clarence  S. 
Rowe,  Assistant  Engineer,  and  the  resident  engineer  on 
the  work  is  William  A.  Mulcahy,  Assistant  Engineer. 

The  contract  for  the  substructure  was  awarded  to  the 
FitzSimons  &  Connell  Dredge  and  Dock  Co.,  of  Chicago, 
on  liar.  14,  1914.  The  contract  for  the  erection  of  the 
superstructure  was  let  Mar.  18,  1914,  to  the  Ketler-El- 
liott  Erection  Co.,  of  Chicago.  The  contract  for  the  steel 
was  let  to  the  American  Bridsre  Co. 
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By  J.  A.  Furku* 


SYNOPSIS— On  Mar.  29,  1915,  the  United 
States  submarine  F-4  sank  outside  of  Honolulu 
Harbor  in  300  ft.  of  water.  Because  it  was  desir- 
able that  the  Navy  Department  should  know  the 
cause  of  the  sinking,  and  in  order  to  recover  the 
bodies  of  the  men  who  went  down  in  the  boat,  the 
unprecedented  task  of  raising  so  large  a  body  from 
so  great  a  depth  was  attempted.  In  this  article 
Xacul  Constructor  Furer,  who  planned  the  salvage 
methods,  designed  the  equipment  and  directed  the 
operations,  tells  how  the  work  was  successfully  car- 
ried out. 


The  salvage  of  the  submarine  F-4  was  unique  in  several 
respects.  Much  larger  totally  submerged  vessels  have 
been  raised  from  shallow  water,  but  none  has  ever  been 
brought  up  from  a  depth  of  300  ft.  A  few  smaller  ves- 
sels have  been  raised  from  depths  of  more  than  200  ft., 
but  only  out  of  inclosed  waters.  The  previous  record  for 
depth  was  the  salvage  of  a  small  wooden  tug,  weighing 
perhaps  125  tons  submerged,  which  sank  in  about  250  ft. 
of  water  in  Puget  Sound.  The  weight  to  be  lifted  in  the 
case  of  the  F-4  was  260  tons. 

The  principal  difficulties  of  the  salvage  problem  were 
the  great  depth  of  water  in  which  the  vessel  lay,  the 
weight  which  had  to  be  lifted  and  the  open-sea  exposure. 
The  vessel  sank  in  300  ft.  of  water  outside  of  Honolulu 


*Naval  Constructor,  United  States  -Navy  Bureau  of  Con- 
struction and  Repair,  Navy  Department,  Washington,  D.  O. 


Harbor,  where  there  is  no  protection  from  southerly 
weather.  While  high  winds  from  the  south  are  unusual, 
there  is  nevertheless  always  a  ground  swell  which  is  liable 
to  develop  into  a  heavy  sea  without  warning. 

For  obvious  reasons  the  customary  salvage  methods 
could  not  be  applied  in  this  case.    The  only  plan  offering 
reasonable  assurance  of  success  was  to  Lift  the  vessel  me- 
'chanically  and  to  tow  it  into  shallower  water  at  the 
same  time. 

Preliminary  Operations 
Two  bottom-dumping  mud  scows  (Fig.  2)  were  rented 
from  a  local  dredging  concern;  on  each  of  the  scows  two 
specially  constructed  windlasses  were  installed.  On  ac- 
count of  the  great  depth  of  water,  securing  lifting  gear 
to  the  submarine  was  impracticable.  It  was  therefore 
necessary  to  sweep  cables  under  the  vessel  and  to  bring 
both  ends  of  each  sling  to  the  windlasses.  Four  cables 
were  used,  two  of  which  were  placed  about  one-third  the 
length  of  the  vessel  from  the  bow  and  the  other  two  in  a 
similar  position  aft.  The  vessel  was  therefore  lifted  in 
the  loops  of  the  four  cables.  Chain  had  to  be  used  for 
the  loops  of  the  cables  eventually,  as  will  be  described 
later. 

Wire  cables  of  sufficient  strength  to  lift  the  vessel  were 
difficult  to  find.  The  assumption  had  to  be  made  that 
even  when  lifting  with  four  cables  one-half  the  weight 
of  the  submarine  would  often  be  carried  by  a  single  sling, 
on  account  of  the  impossibility  of  keeping  the  windlasses 
in  step.    Then,  also,  the  loads  on  the  slings  were  live- 


FIG 


3.  1.    PREPARING  TO  TOW  IN  THE  SUBMARINE  F-4  SUSPENDED  FROM  PONTOONS 
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loads— very  much  so,  in  fact,  because  of  the  swell  Two 
galvamzed-wire  hawsers  2%  in.  in  diameter,  one  plow- 
steel  hawser  2%  in.  in  diameter  and  one  plow-steel  haw- 
ser 2  m.  m  diameter  were  finally  procured.  All  these 
hawsers  were  about  900  ft.  long. 

The  construction  of  the  windlasses  presented  a  number 
of  difficulties,  due  to  lack  of  manufacturing  facilities 
Sugar-null  rolls  are  fortunately  carried  in  stock'  in  Hono- 
lulu.  These  answered  the  purpose  of  a  combination  wind- 
lass shaft  and  drum,  as  they  were  15  in.  in  diameter 
This  diameter  was  theoretically  far  too  small  for  the  wire 
cables  used,  but  in  no  case  did  a  sling  fail  at  the  wind- 
lasses as  the  result  of  stranding.    Naturally  the  short  nip 
ruined  the  cables  for  further  use  over  the  length  affected 
The  turning  effort  was  applied  to  the  windlasses  by 
means  of  a  bull-wheel  built  up  solid  of  steel  plates  A 
cast-steel  wheel  would  have  been  cheaper  and  fully  as 
good,  but  could  not  be  manufactured  locally     The  bull- 
wheels  were  fitted  to  the  square  ends  of  the  rolls  thus 
doing  away  with  a  key.    Power  was  supplied  bv  a  two- 
drum   8xl0-m.  hoisting  engine  installed  on  each  scow. 
Ihe  drum  lines  consisted  of  %-in.  plow-steel  wire  rove 
up  to  triple  blocks.    This  purchase,  together  with  the 
multiplication  of  power  due  to  the  diameter  ratio  of  the 
bull-wheel  and  windlass  barrel— namely,  50  in.  to  15  in  — 
was  sufficient  to  wind  up  the  load  oii 
one  of  the  scows.    On  the  other,  on 
account  of  the  design  and  condition  of 
the  engine,  a  luff  had  to  be  clapped 
on  to  the  purchase  to  further  multi- 
ply the  power. 

The    distance    between    the  triple 
blocks  placed  a  limit  of  three  turns  on 
the  number  of  revolutions  of  the  wind- 
lasses obtainable  without  fleeting  the 
tackles  and  rewinding  the  bull  rope. 
When  the  running  block  of  the  pur- 
chase had  reached  the  end  of  its  trav- 
el, the  windlasses  had  to  be  locked 
to  keep  them  from  unwinding.  The 
tackles  were  overhauled  and  the  bull 
rope  was  unshackled  for  rewinding  on 
the  spool  by  hand.   The  locking  device 
consisted  of  a  nickel-steel  pin,  which 
was  slipped  through  a  hole  in  the  bull- 
wheel  disk.  The  ends  of  the  locking  pin 
rested  on  pillow  blocks  provided  for  the  purpose.  Four 
holes  were  bored  in  the  wheels  so  as  to  make  it  possible 
to  lock  the  windlasses  every  quarter  turn.    A  pawl  and 
ratchet  would  have  given  a  greater  range  of  locking  posi- 
tions, but  would  have  introduced  undesirable  elaboration 
mto  the  design  and  construction  of  the  gear. 

Five  30-in.  I-beams  were  used  to  span  the  mud  pockets 
of  the  scows.  On  these,  cast-iron  pillow  blocks  for  sup- 
porting the  windlasses  were  installed.  The  shafts  were 
supported  at  the  ends  and  in  the  middle.  The  outside 
I-beams  carried  the  locking-pin  pillow  blocks.  Stiffeners 
had  to  be  fitted  in  the  wake  of  the  shaft  bearings  to  pre- 
vent web  crippling.  Heavy  angle  irons  were  bolted 
across  the  I-beams  to  counteract  racking.  The  middle 
1-beam  was  supported  throughout  its  length  bv  one  of 
the  mud-pocket  bulkheads,  but  special  timbering  had  to 
be  fitted  under  the  end  beams  to  prevent  deflection.  The 
I-beams  needed  were  fortunately  found  in  a  lot  of  struc- 
tural steel  delivered  for  a  coaling  plant  in  process  of  erec- 


tion at  Pearl  Harbor.  It  so  happened  that  the  beams 
were  almost  exactly  the  ideal  length  for  this  job. 

The  ends  of  the  cables  were  brought  up  through  the 
mud  pockets  of  the  scows  and  secured  to  the  windlass 
shafts  by  heavy  hook  bolts.  They  were  further  backed 
up  by  cable  clamps  to  prevent  slipping.  Three  dead  turns 
were  also  allowed  on  the  shafts  before  taking  up  the  load. 

Cable-Sweeping  Operation's 
The  wire  cables  were  swept  under  the  vessel  by  means 
of  tugs.    The  ends  were  then  temporarily  taken  to  a 
dredge  from  which  the  boom  and  bucket  gear  had  been 
removed.    This  craft  was  anchored  at  the  inshore  end  in 
the  usual  manner,  but  on  account  of  the  great  depth  of 
water  could  not  conveniently  be  anchored  at  the  other 
end.   After  the  first  cable  had  been  swept  under  the  sub- 
marine and  taken  to  the  dredge  this  served  as  the  off- 
shore mooring.    The  dredge  was  selected  as  part  of  the 
salvage  plant  because  it  was  equipped  with  a  powerful  en- 
gine, geared  to  six  cable  drums.    A  central  unit  of  this 
kind  was  needed  for  a  number  of  reasons,  but  principally 
because  it  was  impracticable  to  transfer  the  cables  from 
the  tugs  to  the  windlasses  direct,  as  it  was  never  certain 
that  the  loop  of  the  sling  had  been  swept  to  the  desired 
location  under  the  vessel  until  an  inspection  had  been 


Plan 

Nickel  Sieell/ Bolts  in 
Place  of  Cap  Bearings 


■  -Cable  Sling1  bp  Submarine 
Longi+udinal  Section  through  Lifting  Scow 


FIG.  2. 


Gross-Section  of 
Lifting  Scow 


DETAILS  OP  SCOW  USED  IN  LIFTING  F-4  FROM  300  FT  TO  50  FT 
OF  WATER  IN  HONOLULU  HARBOR 


made  by  the  divers.  It  was  comparatively  easy  to  re- 
handle  the  cables  when  changes  in  location  had  to  be 
made,  once  the  ends  were  on  the  dredge.  This  was  usually 
accomplished  by  leaving  one  end  secured  bv  a  chain  stop- 
per to  a  drum  line  and  transferring  the  other  end  to  a 
tug,  which  then  made  the  new  sweep. 

Deep  Diving  Accomplished 
The  divers,  while  the  vessel  Mas  in  300  ft.  of  water  set 
a  new  record  for  depth.  It  was  possible  to  send  men 
down  to  this  previously  unattainable  depth  only  bv  the 
use  of  special  methods.  The  Bureau  of  Construction  and 
Repair  of  the  Navy  Department  had  been  experimentm- 
for  some  time  on  deep-sea  diving.  It  so  happened  that 
these  experiments  were  brought  to  the  point  of  practical 
application  just  before  the  accident  to  the  F-4.  Four 
divers,  in  charge  of  the  officer  who  had  been  conducting 
the  experiments,  were  ordered  from  the  New  York  Navy 
Yard  to  Honolulu  for  this  work. 
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The  diver  does  not  wear  a  suit  of  special  character  for 
working  in  great  depths.  The  difference  as  compared  to 
shallow-water  procedure  lies  entirely  in  the  method  of 
supplying  air  to  the  helmet  and  in  the  scientific  restora- 
tion of  the  divers  body  to  the  normal  state  by  gradual 
decompression  as  he  comes  up  from  deep  water.  Air  is 
supplied  from  flasks  charged  to  a  high  pressure— suitably 
reduced  before  being  delivered  to  the  diver's  helmet.  The 
dangers  in  deep-sea  diving  are  due  principally  to  the  ab- 
sorption of  nitrogen  by  the  fluids  of  the  body,  on  account 
of  the  high  pressure  to  which  the  lung  tissues  are  sub- 
jected, and  to  the  extreme  exhaustion  accompanying  any 
kind  of  manual  labor.    For  the  latter  reason  the  divers 


FIG.  3.    VIEW  OF  WINDLASS  RIGGED  ON  SCOW 

could  not  do  heavy  work  at  the  300-ft  depth,  such  as 
can  easily  be  done  by  men  working  in  shallow  water. 
Their  duties  had  to  be  limited  to  observing  and  reporting 
the  conditions  found  below. 

Difficulties  in  Attaching  Cables 
Placing  the  slings  in  satisfactory  locations  was  the 
most  difficult  part  of  the  salvage  work.  The  submarine 
was  a  very  small  object  to  lasso  at  a  depth  of  300  ft., 
especially  as  the  exact  location  of  the  bow  and  stern 
could  not  be  predicted  within  perhaps  100  ft. 

But  after  innumerable  discouragements  four  slings 
were  finally  swept  under  the  vessel  and  the  ends  trans- 
ferred from  the  dredge  to  the  scow  windlasses.  This  took 
from  Apr.  10  until  Apr.  21.  On  Apr.  22  lifting  the  sub- 
marine by  winding  up  the  cables  on  the  windlasses  was 
started.  As  the  cables  were  wound  up,  a  towing  strain 
was  kept  on  the  scows,  thus  bringing  the  submarine  into 
shallower  water. 

After  lifting  about  12  ft.,  one  of  the  cables  parted  in 
the  loop  as  a  result  of  chafing  on  the  bilge  keels.  This 
cable  was  one  of  the  first  to  be  placed  and  had  conse- 
quently suffered  from  chafing  for  almost  two  weeks,  due 
to  the  continual  motion  of  the  dredge  and  of  the  scows 
in  the  swell.  The  broken  sling  was  replaced  and  lifting 
was  continued  until  the  vessel  was  in  27.")  ft.  of  water. 
Bad  weather  now  set  in  and  accelerated  the  impairment 
of  the  cables,  causing  them  to  carry  away  one  by  one. 
It  was  apparent  that  chain  would  have  to  be  used- for 
that  portion  of  the  slings  in  contact  with  the  vessel. 

The  use  of  chain  for  the  loop  of  the  slings  was  con- 
sidered when  the  salvage  plan  was  first  being  developed, 
but  was  rejected,  because  chain  does  more  damage  to  the 
vessel  and  is  much  harder  to  place  than  wire  rope.  These 


disadvantages  had  now  to  be  accepted.  A  15-fathom  shot 
of  2%-in.  chain  was  accordingly  shackled  in  to  form  the 
loop  of  each  sling.  The  dredge  was  again  moored  as 
before  by  sweeping  1%-in.  wire  hawsers  under  the  bow 
and  the  stern  of  the  submarine  and  bringing  the  ends 
over  the  corners  to  the  drum  lines.  The  chain  slings  were 
finally  placed  in  the  same  locations  as  had  been  occupied 
by  the  wire-rope  slings.  Bringing  these  combination 
slings  to  position  was  considerably  more  difficult  than 
placing  the  wire  cables,  because  they  were  even  heavier 
and  more  awkward  to  handle  than  the  latter.  After 
working  21  days  four  slings  were  again  in  place  under 
the  vessel. 

As  the  submarine  was  lifted  a  towing  strain  was  kept 
on  the  dredge  by  a  tug.  This  in  turn  brought  a  towing 
strain  on  the  submarine  by  way  of  the  two  1%-in.  moor- 
ing cables.  The  arrangement  proved  more  satisfactory 
than  towing  directly  on  the  scows,  because  it  permitted 
the  scows  to  ride  in  their  normal  state  of  equilibrium. 

Once  the  slings  had  been  made  fast  to  the  windlass 
drums,  lifting  was  fairly  rapid.  After  the  windlass  shafts 
had  been  filled  with  one  layer  of  cable  it  was  necessary 
to  cut  off  the  wound-up  portion  and  to  shift  to  a  new 
hold  under  the  hook  bolts.  It  was  inadvisable  to  wind 
up  a  second  layer,  because  of  the  reduction  in  diameter 
ratio  of  the  bull-wheel  and  windlass  barrel  which  this 
would  have  entailed.  As  it  was,  there  was  only  barely 
enough  power  available  to  wind  up  the  load.  One  layer 
of  cable  corresponded  to  a  lift  of  58  ft.  The  shafts  could 
be  filled  in  about  two  hours  of  actual  lifting,  but  the  work 
of  cutting  off  and  shifting  to  a  new  hold  took  consider- 
ably longer.  The  cables  were  cut  off  by  means  of  an 
oxyacetylene  torch. 

In  spite  of  every  effort,  one  of  the  stern  lifting  slings 
could  not  be  located  Quite  as  far  aft  as  desired  when  it 
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FIG.   4.     ARRANGEMENT  OP  PONTOONS  IN  RAISING  F-4 

was  put  on  ;  consequently  the  two  after  slings  did  not 
plumb  the  mud  pocket  through  which  they  passed.  This 
was  immaterial  in  deep  water,  but  as  shallow  water  was 
reached  the  slings  began  to  bind  on  the  framing  of  the 
pockets.  When  a  depth  of  50  ft.  was  reached  it  became 
necessary  to  shift  the  sling  to  a  more  vertical  position. 

Scow  Method  Abandoned 
While  this  work  was  going  on,  a  heavy  ground  swell  set 
in  very  suddenly.  The  swell  increased  rapidly  and  in 
a  short  time  high  surf  waves  were  breaking  near  the  sub- 
marine. The  waves  and  the  undertow  from  the  reef 
caused  the  scows  to  charge  back  and  forth  with  tremen- 
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dons  momentum.  The  after-sling  could  not  now  be  re- 
placed in  time  to  resume  operations.  It  was  apparent 
that  considerable  damage  would  be  done  to  the  submarine 
by  the  slings  and  that  possibly  the  entire  plant  would 
be  wrecked  if  an  attempt  were  made  to  ride  out  the  bad 
weather.  The  slings  were  accordingly  cast  off  and  the 
scows  towed  into  the  harbor. 

The  heavy  seas  continued  for  a  number  of  days.  As 
soon  as  the  swell  had  subsided  sufficiently,  divers  were 
sent  down  to  examine  the  submarine.  They  reported  that 
the  forward  slings  had  ruptured  the  shell  and  had  caused 
the  collapse  of  some  of  the  framing  one-third  of  the  dis- 
tance from  the  bow.  Tins  made  it  unsafe  to  continue 
operations  by  the  windlass  method,  as  there  was  danger 
of  breaking  off  the  forward  end  of  the  vessel  while  pass- 
ing through  the  channel.  This  would  have  blocked  the 
harbor  to  navigation. 

As  the  submarine  now  lay  in  somewhat  less  than  50  ft. 
of  water,  it  was  possible  to  apply  the  pontoon  method 
of  lifting,  but  it  was  still  impracticable  to  follow  the 
usual  procedure  of  lifting  a  few  feet  and  towing  to  a  new 
landing,^  because  conditions  were  such  that  the  vessel  had 
to  be  raised  in  one  operation  to  a  draft  of  not  more  than 
25  ft.  This  draft  was  fixed  by  the  depth  of  water  over 
the  blocks  of  the  dry  dock  in  which  the  vessel  had  to  be 
landed. 

Details  op  Pontoon  Method 

The  plan  adopted  to  meet  these  requirements  consisted 
of  the  use  of  six  specially  designed  pontoon  cylinders 
sunk  alongside  the  submarine,  as  shown  in  Fig.  4.  The  plan 


PIG.  5.    PONTOON  UNDER  CONSTRUCTION 

further  called  for  the  use  of  six  chains  rove  under  the  ves- 
sel and  passing  through  hawse  pipe  in  the  pontoon  cylin- 
ders. The  arrangement  consisted  in  effect  of  lifting  the 
submarine  in  a  cradle  made  up  of  six  chains. 

Pour  of  the  cylinders  were  32  ft.  long  by  11  ft.  in 
diameter;  the  other  two  were  of  the  same  length,  but  12 
ft  6  in.  in  diameter.  The  large  cylinders  were  used  amid- 
ships. The  combined  lifting  capacity  of  the  six  pontoons 
was  420  tons.  A  margin  of  160  tons  was  allowed  for 
breaking  the  vessel  away  from  the  bottom  and  for  any 
failure  to  realize  all  of  the  buoyancy  available  in  the 
pontoons  due  to  cockbilling. 

Each  cylinder  was  divided  into  two  compartments  by 
a  transverse,  water-tight  bulkhead  so  as  to  facilitate  con- 
trol m  sinking.  A  4-in.  flood  and  discharge  valve  was 
installed  in  each  end  bulkhead  close  to  the  bottom.  Air 
valves  were  fitted  on  top  of  the  cylinders  for  blowing  out 
the  water  and  for  venting  each  compartment  while  flood- 
ing. Eight  feet  from  the  ends  12-in.  hawse  pipes  were 
fitted  through  the  pontoons.    The  cylinders  were  built 


of  %-m.  plates  ruggedly  framed  on  the  inside  to  resist 
the  large  stresses  to  which  they  were  subjected.  Pig.  5 
shows  a  cylinder  under  construction.  On  the  outside  the 
pontoons  were  sheathed  with  wood  so  as  to  protect  the 
plating  from  local  damage  due  to  chafing  and  contact 
with  sharp  projections  on  the  submarine.  The  wood 
sheathing  proved  extremely  valuable  during  the  salvage 
work.  Without  this  protection  against  damage  it  is  prob- 
able that  the  pontoons  would  have  sprung  leaks  which 
might  have  been  fatal  to  the  success  of  the  work. 

The  chains  were  first  of  all  worked  under  the  sub- 
marine in  predetermined  positions— two  forward,  two 
amidships  and  two  aft.  The  two  chains  of  a  pair'  were 
spaced  16  ft.  apart  so  as  to  correspond  to  the  distance 
between  the  hawse  pipes.  The  pontoons  were  planted 
by  means  of  a  wrecking  scow  which  was  moored  accu- 
rately over  the  submarine.  The  two  cylinders  of  a  pair 
were  towed  to  the  scene  of  operations  and  placed  one  on 
each  side  of  the  scow,  directly  over  a  pair  of  chains  lying 
on  the  bottom. 

Chain-Attachment  Operations 
The  ends  of  the  chains  were  now  fished  up  through  the 
hawse  pipes  and  the  cylinders  submerged  by  opening  the 
flood  valves.    They  were  kept  under  control  while  sink- 
ing by  means  of  5-in.  manila  lines  made  fast  to  the  ends 
and  taken  to  the  hoisting  engines  on  the  scow,   xlfter  the 
pontoons  had  landed  on  the  bottom  the  chains  were  ad- 
justed so  as  to  leave  the  necessary  amount  of  slack  to  per- 
mit the  pontoons  to  rise  just  clear  of  the  vessel  on  becom- 
ing buoyant.   A  clamp  was  now  fitted  to  each  chain  by  the 
divers,  just  above  the  hawse  pipe.    The  clamps  consisted 
of  two  steel  castings,  molded  to  the  shape  of  the  chain 
links  and  of  such  length  that  they  spanned  the  hawse 
pipes.    By  means  of  four,  heavy  bolts  the  two  halves  of 
the  clamp  were  drawn  together.    These  bolts  kept  the 
clamps  from  spreading  and  the  chain  from  slipping 
through  when  subjected  to  the  lifting  strain.     Fig.  6 
shows  a  clamp  in  place. 

After  all  the  six  cylinders  had  been  landed  on  the  bot- 
tom alongside  of  the  vessel  and  the  clamps  had  been  se- 
cured by  the  divers,  the  unwatering  process  was  started. 
For  this  purpose  torpedo  air  flasks,  charged  to  a  pres- 
sure of  2,150  lb.,  were  placed  on  a  coal  barge.  The  flasks 
were  piped  to  an  expansion  chamber,  which  in  turn  was 
connected  to  a  manifold.  Twelve  %-in.  air-hose  lines 
were  led  from  the  manifold  valves  to  the  blow-out  valves 
on  top  of  the  pontoons.  A  pressure  of  35  lb.  was  used 
at  the  manifold  for  blowing  out  the  water  while  the  cylin- 
ders were  resting  on  the  bottom.  The  unwatering  opera- 
tion had  to  be  watched  very  carefully  so  as  to  avoid  the 
danger  of  springing  the  heads  of  the  cylinders  when  the 
external  water  pressure  was  relieved  on  emerging. 

The  method  proved  entirely  successful.  The  work  of 
placing  the  chains  under  the  submarine  was  started  on 
Aug.  21.  All  the  chains  were  in  position  on  Aug.  25.  It 
then  took  one  day  to  place  each  pair  of  cylinders.  For- 
tunately, good  weather  prevailed  during  this  rather  pre- 
carious phase  of  the  operations.  On  Aug.  29  everything 
was  ready  for  blowing  the  water  out  of  the  pontoons. 
This  operation  took  about  two  hours  from  the  time  the  air 
was  fully  turned  on. 

One  end  of  the  submarine  came  up  slightly  ahead  of 
the  other,  as  was  to  be  expected.  The  bow  pontoons  on 
emerging  were  considerably  cockbilled.   The  cause  of  this 
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was  that  the  chains  were  not  attached  to  the  submarine 
hut  were  simply  rove  under  the  vessel  from  the  pontoon 
on  one  side  to  its  mate  on  the  other  side.  One  end  of 
each  pontoon  was  bound  to  become  buoyant  slightly  ahead 
of  the  other  end,  no  matter  how  far  the  subdivision  into 
compartments  might  have  been  carried.  The  buoyant  end 
then  pulled  the  slack  chain  through  under  the  vessel.  The 
natural  result  was  that  the  pontoon  on  the  other  side 
cockbilled  in  the  opposite  direction.  As  long  as  there 
was  a  sufficient  margin  of  buoyancy  in  all  six  pontoons 
the  cockbilling  made  no  difference,  as  enough  water  could 
be  blown  out  of  the  high  ends  to  provide  the  lift  needed. 
The  low  ends  could  of  course  be  completely  unwatered. 
Once  the  pontoons  emerged,  they  immediately  adjusted 
themselves  automatically,  as  the  high  ends  ceased  to  be 
water-borne  and  therefore  exerted  no  pull  on  the  chain. 


FIG.  6.    CHAIN  CLAMP  IN  PLACE  ON  PONTOON 
These  clamps  were  secured  by  the  clivers  under  water  with  the 
cylinder  lying  on  the  bottom 

This  permitted  the  buoyancy  of  the  low  end  of  the  oppo- 
site pontoon  to  assert  itself,  thus  causing  the  chains  to 
render.  Fig.  1  shows  all  the  pontoons  on  the  surface, 
with  the  submarine  suspended  in  the  chains. 

The  question  suggests  itself  why  the  pontoon  method, 
which  was  finally  adopted,  could  not  have  been  used 
originally  for  bringing  the  vessel  to  the  surface.  This 
would  have  been  impracticable  because  of  the  great  depth 
of  water  in  which  the  submarine  lay  at  first.  Whereas 
sinking  the  pontoons  alongside  the  vessel  and  fitting  the 
chains  was  not  particularly  difficult  in  4G  ft.  of  water, 
the  task  would  have  been  quite  impossible  in  300  ft.  of 
water.  The  divers  from  the  submarine  flotilla  had  to 
work  under  water  from  5  to  9  hr.  a  day  from  Aug.  21  to 
29  while  placing  the  chains  under  the  vessel,  securing  the 
clamps  after  the  pontoons  had  been  lowered,  closing  flood 
and  vent  valves  and  later  on  connecting  the  hose  leads 
for  blowing  out.  This  work  could,  not  have  been  done 
at  a  depth  of  300  ft.,  as  most  of  it  was  extremely  arduous 
and  fatiguing. 

With  the  exception  of  the  civilian  employees  who  ope- 
rated the  hoisting  engines,  most  of  the  work  on  the  water 
was  done  by  the  personnel  of  the  submarine  flotilla.  The 
men  and  officers  did  this  work  splendidly,  under  the  most 
trying  conditions.  The  windlasses  were  built  and  in- 
stalled at  the  Pearl  Harbor  Naval  Station.  The  pontoons 
were  built  at  the  Navy  Yard,  Mare  Island,  from  designs 
prepared  at  Pearl  Harbor,  as  there  were  insufficient  ma- 
terial and  labor  available  in  Honolulu  to  permit  building 
them  at  the  latter  station. 


Trip  to  tlhx©  Coast 
By  Contkautok 
I  recently  visited  the  Panama-Pacific  International 
Exposition,  and  on  my  way  to  and  from  the  Coast  I 
kept  an  eye  out  for  construction  work  under  way.  Con- 
tractors who  are  wondering  whether  they  are  going  to 
nail  a  winter  meal  ticket  will  be  pleased  to  learn  that 
many  of  their  brother  contractors  are  busy  with  large 
contracts. 

West  of  meridian  101  nearly  all  crops  are  raised  by 
the  dry-farming  method  or  by  irrigation.  In  western 
Kansas  and  eastern  Colorado,  along  the  Union  Pacific 
and  the  Rock  Island,  there  are  numerous  dry  farmers 
and  prairie-dog  towns  and  now  and  then  a  bunch  of  steers 
without  chaperons  (cowboys).  The  latter  have  all  gone 
to  the  movies.  The  country  roads  in  that  section  re- 
minded me  of  some  coffee  I  had  on  a  Santa  Fe  train. 
This  beverage  consisted  of  a  very  weak  solution  of  irri- 
gating water  and  some  white  coloring  matter  (alleged 
to  be  cream).  I  complained  to  the  waiter,  but  he  said 
that  it  was  all  the  cows  could  do  there  to  get  along 
by  themselves  without  giving  up  anything.  It  looked 
about  the  same  with  the  dry  farmers.  They  were  not 
giving  up  much  for  roads,  and  from  the  appearance  of 
the  country  there  wasn't  much  to  haul  over  the  roads 
anyway. 

Denver,  Colo.,  is  building  a  new  union  depot  and  an 
X-shaped  viaduct  of  concrete  and  steel,  3,000  ft.  long  on 
one  leg  and  5,000  ft.  long  on  the  other.  It  is  built 
where  two  streets  cross  each  other.  In  other  respects 
the  city  appeared  to  be  finished  as  regards  construction. 
Brick  and  stone  are  the  prevailing  building  materials, 
there  being  very  few  wood  structures.  Trees,  lawns  and 
gardens  are  irrigated.  Although  the  streets  are  well 
paved  and  lighted,  the  street-car  tracks  are  narrow-gage 
and  the  electric  cars  look  as  antiquated  as  the  horse 
cars  in  New  York  City.  A  system  of  good  roads  runs  from 
Denver  to  scenic  points  in  the  mountains,  and  the  Moun- 
tain Telephone  Co.  each  day  posts  a  bulletin  that  indicates 
the  condition  of  the  roads  in  each  district. 

Not  much  construction  was  under  way  at  Colorado 
Springs.  I  think  it  only  fair  to  warn  the  tourist  that 
when  he  strikes  this  town  he  is  in  the  midst  of  high- 
waymen, and  if  he  gets  away  with  anything  it  isn't  their 
fault.  The  Crystal  Park  drive  did  not  appeal  to  me, 
as  I  bad  already  seen  enough  of  the  plains.  I  was  out 
to  see  the  country,  however,  and  so  climbed  aboard  the 
automobile.  A  prize  stunt  on  this  trip  is  to  be  compelled 
to  turn  the  vehicle  around  in  narrow  quarters;  but  50 
yd.  of  additional  excavation  would  have  given  plenty  of 
room  for  the  turn. 

The  Cripple  Creek  short  line  between  Colorado  Springs 
and  Cripple  Creek  was  built  to  reach  the  mines,  but  it 
does  a  considerable  tourist  business  as  well.  The  grades 
and  curves  are  about  the  limit  and  make  one  believe  that 
the  engineer  who  laid  them  out  must  have  had  a  crooked 
transit  or  used  a  cross-eyed  mule,  as  they  follow  the 
line  of  least  resistance  from  a  construction  standpoint. 
There  is  a  trolley  line  about  10  mi.  long  in  this  vicinity 
that  is  claimed  to  be  the  highest  in  the  world,  its  ele- 
vation being  11,200  ft. 

To  construct  the  Denver  &  Rio  Grande  R.R.  through 
the  mountains  would  seem  no  great  engineering  task 
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at  .the.  .present  day,  but  no  doubt  at  the  time  it  was 
built  it  was  a  serious  problem  to  provide'  supplies.  The 
problem  of  a  water-supply  and  the  Indian  menace  were 
items  too  important  to  be  forgotten.  The  old  line  over 
the  Utah  desert  has  been  revised  in  the  past  few  years. 
That  part  over  Soldier's  Summit  has  been  abandoned,  a 
cut-off  having  been  constructed  in  which  distance  and 
c  urvature  were  sacrificed  to  obtain  a  lower  grade. 

In  the  Yellowstone  Park,  Government  engineers  are 
doing  considerable  road  work,  using  teams  with  fresno 
scrapers.  Reinforced-concrete  box  culverts  are  being 
constructed  where  necessary,  utilizing  for  the  concrete 
the  gravel  found  in  the  vicinity.  Quite  a  stretch  out  of 
Yellowstone,  Mont.,  is  being  macadamized.  The  United 
States  Engineer's  Office  is  at  Mammoth  Hot  Springs, 
Yellowstone  Park,  Wyo.  Autos  were  let  into  the  park 
for  the  first  time  on  Aug.  1.  Tanks  are  located  every 
few  miles,  and  the  Government  tries  to  keep  the  roads 
sprinkled. 

At  Victoria,  B.  C,  there  were  two  drill  boats,  a  pile- 
driver  and  a  big  dipper  dredge  preparing  for  the  large 
docks  to  be  built  there.  At  Vancouver  the  Canadian 
Northern  Ry.  has  planned  to  build  some  large  docks 
costing  several  millions ;  but  when  I  was  there  in  August 
things  were  rather  quiet. 

F rom  Seattle  to  San  Diego,  Calif.,  there  is  a  series  of 
stretches  of  road  known  as  the  Pacific  Highwav.  which 
M^as  under  construction.  Through  the  Oregon  moun- 
tains I  think  macadam  is  used  on  this  highway,  but  in 
California  the  road  is  of  concrete,  with  asphalt  top.  The 
Pacific  Highway  follows  the  line  of  the  Southern  Pacific 
Ry.  through  the  Sacramento  Valley,  most  of  the  way  to 
San  Francisco.  On  the  concrete  sections  expansion  joints 
were  placed  about  250  ft.  apart.  About  halfway  be- 
tween the  joints  I  noticed  a  break,  as  though  the  joints 
had  been  placed  too  far  apart.  The  extreme  heat  of  the 
Sacramento  Valley  would  test  the  expansion  of  anything. 
It  was  112°  F.  when  I  passed  through  en  route  to  San 
Francisco,  but  before  sundown  there  was  steam  heat  on 
the  train,  made  necessary  by  the  ocean  breezes. 

San  Francisco  and  the  exposition  have  already  been 
described  by  many  persons,  and  I  will  not  add  my  voice 
to  the  tumult.    As  for  contract  jobs  in  the  vicinity,  the 
Twin  Peaks  tunnel  is  under  way,  and  there  is  a  large 
sewer  being  built  to  the  ocean  outlet  between  Sutro 
Heights  and  Golden  Gate  Park.    It  is  about  4,500  ft 
long  and  lined  with  concrete.    The  contractor  informs 
me  that  he  had  successfully  shot  concrete  with  air  3,000 
ft.  on  this  job  ;  while  I  was  with  him  they  were  blowing 
it  600  ft.    The  same  man  has  the  contract  for  lining 
the  Twin  Peaks  Tunnel.    He  says  that  he  is  not  going 
to  use  air  for  concreting  in  the  tunnel.    The  transporta- 
tion system  of  the  city  comprises  trolley  cars  and  a  few 
cable  cars,  jitneys  and  some  of  those  Manhattan  busses, 
ine  crowds  were  handled  very  well.    The  hills  are  too 
steep  for  trolleys,  so  I  suppose  the  cable  cars  will  always 
be  there.    There  is  one  hill  near  the  exposition  that  is 
said  to  have  a  32%  grade. 

Las  Angeles  has  a  scheme  for  saving  the  sewage  for 
fertilizer  and  the  water  for  irrigation.  In  the  West  you 
might  shoot  a  man  and  get  away  with  it,  but  vou  must 
not  waste  any  water.  The  press  is  agitating  a  big  ap- 
propriation for  flood  control  of  the  Los  Angeles  River 
When  I  saw  the  river  there  wasn't  enough  water  in  it 


to  water  a  mule.  The  city  and  county  have  very  good 
roads,  with  concrete  base  and  asphalt  top. 

San  Diego  is  the  cleanest  and  brightest  spot  on  the 
Coast,  but  there  is  not  much  doing  at  the  local  exposition. 
It  was  a  big  mistake  to  hold  the  two  expositions  at  the 
same  time.  The  paving  in  San  Diego  is  asphalt  and  a 
sort  of  vacuum  cleaner  is  used  for  street-cleaning. 

I  made  a  two  days'  stop  at  Grand  Canyon.  From  a 
construction  man's  point  of  view,  the  canyon  has  a  great 
face  to  it  if  one  wanted  to  open  a  quarry. 

In  New  Mexico  the  creek  and  river  beds  do  not  con- 
tain enough  water  to  wet  a  mosquito's  feet,  but  as  the 
railway  bridges  are  long  there  are  probably  times  when 
■water  is  superabundant. 


Simons   Utilities  Commiisioa 
Has  Water- W©flis  Rtile® 

Water-service  standards  were  established  in  August  by 
the  Illinois  Utilities  Commission.  This  is  the  second 
state  to  establish  definite  rules  for  water  service  much 
like  those  generally  adopted  for  gas  and  electric  supplies. 
These  rules  cover  about  the  same  ground  as  those  recently 
adopted  in  Oregon,  except  that  they  make  no  provision 
as  to  the  security  of  domestic  supplies  and  do  not  spe- 
cifically require  adequate  pressure.  They  do  go  beyond 
the  Oregon  rules,  however,  in  the  matter  of  interrup- 
tions to  service. 

Rule  1  provides  that  records  and  reports  required  by 
these  rules  shall  be  preserved  for  at  least  three  years 
Rule  2  requires  the  utility  to  keep  a  record  of  each  meter 
showing  make,  size,  style,  number,  date  of  purchase  and 
the  results  of  every  test,  Rule  3  requires  utilities  having 
300  or  more  customers  to  maintain  recording  pressure 
gages.  Causes  of  extreme  variations  are  to  be  noted  on 
the  gage  record.  Other  gages  must  be  set  at  points  fixed 
by  the  commission.  Rule  4  requires  that  bills  for  meter 
service  shall  show  the  date  of  meter  readings  and  the 
total  quantity  supplied.  The  utilities-operating  rules  are 
to  be  printed  on  the  reverse  of  the  bill. 

In  Rule  5  prompt  reestablishment  of  interrupted  serv- 
ice is  demanded.  Interruptions  for  working  on  distribu- 
tion lines  are  to  be  done  at  times  of  least  inconvenience 
to  consumers  and  only  after  six  hours'  notice  to  consumers 
and  fire  departments.  In  Rule  6  written  acknowledg- 
ments of  complaints  and  full  and  prompt  investigation 
are  demanded.  A  record  must  be  maintained,  showing 
complainant,  nature  of  complaint  and  adjustment. 

The  rest  of  the  rules  relate  to  meter  testing.  Sufficient 
laboratory  or  shop  equipment  is  required  to  make  the 
meter  tests  demanded.    Runs  are  to  be  made  at  y8  y2 
and  full  flow.    Not  more  than  4%,  excess  registration  on 
Vs  and  i/2  flow  is  permissible  and  not  more  than  2% 
on  full  flow.    The  average  error  must  not  be  more  than 
2%.    Tests  may  be  made  at  the  place  of  installation,  pro- 
vided the  method  employed  is  approved  by  the  commis- 
sion.   Untested  meters  are  not  to  be  placed  in  service. 
The  time  that  a  water  meter  may  be  kept  in  service  with- 
out testing  is  10  yr.  (or  the  passage  of  100,000  cu.ft.) 
for  a  %-m.  meter,  six  years  (or  300,000  cu.ft.)  for  a 
1-in.  meter  and  four  years  for  larger  sizes.    A  meter 
must  be  tested  free  on  reques..  once  in  12  months.  For 
more  frequent  tests  a  fee  of  $2  to  $5  may  be  imposed. 
The  commission  will  test  a  meter  on  application  and  if 
the  meter  is  too  fast  the  utility  must  pay  the  fee. 
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Passed!  CfeiSiS^ges  Favor 


By  G.  H.  Uiisson* 

A  pumping  unit  can  be  highly  efficient  in  the  conver- 
sion of  heat  units  to  work,  and  still  have  a  smaller  money 
economy  than  another  unit  of  lower  thermal  emciency. 
A  good  example  of  this  fact'  is  supplied  by  two  notable 
steam  pumping  units  which  were  installed  and  tested  dur- 
ing the  last  year.  One  was  a  steam-turbine-driven  centrifu- 
gal pump  at  Cleveland,  Ohio,  and  the  other  a  triple-ex- 
pansion reciprocating  pumping  engine  at  St.  Louis,  Mo  — 
each  probably,  being  the  most  efficient  representative  to 
date  of  its  respective  type. 

The  Centrifugal  Pumping  Unit 
The  steam-turbine-driven  centrifugal  pump  (designed 
and  built  by  the  De  Laval  Steam  Turbine  Co.  and  installed 
by  Dravo-Doyle  Co. )  is  at  the  Kirtland  Pumping  Station 
of  the  City  of  Cleveland  and  consists  of  a  turbine  of  14 
pressure  stages,  running  at  3,600  r.p.m.  and  driving  two 
2-f-in.  centrifugal  pumps  at  a  speed  of  600  r.p.m.  through 
a  double-helical  speed-reducing  gear.  The  specifications 
required  the  pumps  to  deliver  30,000,000  gal.  per  day 
against  a  total  head  of  206  ft.,  some  18  ft.  of  which  was 
to  be  suction  lift.  It  was  guaranteed  that  when  operat- 
ing with  steam  at  150-lb.-gage  pressure,  superheated  100° 
P.,  the  unit  should  develop  a  duty  of  115,500,000  ft.-lb. 


condenser  contains  2,120  sq.ft.  of  cooling  surface  and  is 
served  by  a  dry-air  pump  and  a  horizontal  duplex  hot- 
well  and  condensate  pump,  both  pumps  exhausting  into 

TABLE  1.    RESULTS  OF  TESTS  OF  KIRTLAND  CENTRIFUGAL  PUMP- 
ING UNIT,  CLEVELAND 

Dee.  30, 

.  Dec.  22,  1914   1914 

B„„an    9  A.M.  3  P.M.  4  P.M.  10  P.M. 

Kmshed   3  P.M.  4  P.M.  9  P.M.  11P.M. 

St  .-am  pressure. 'lb   150.3  •  151. S  149  9  153.58 

Corrected  vacuum,  in   28.34  28.47  28.47  28.25 

Discharge  pressure,  ft   1819  1715  188.1  214  o 

Su-tion  lift,  ft   25.3  22.8  21.8  21.7 

Suction-head  loss,  ft   7.1  8.3  7.6  8.4 

Total  average  head,  ft   207.2  194.3  209  9  236.3 

Av.  temp,  of  condensate  leaving 

condensate  heater,  deg.  F   84.0  82.7  82.0  81.3 

Av.  temp,  of  condensate,  heated  ,„„  „ 

by  auxil.  exh.,  deg.  F   105.1  102.0  102.2  102.0 

Superheat  in  steam,  deg.  F   86 . 2  86.6  74  6  102  fa 

Equiv.  total  heat  supplied  above 

temp,  of  condensate,  B.t.u.  per   

lb    1                                      .  .  1171.7  1174  6  1168.3  1183  9 

Total  steam  cons,  per  hour,  lb.  ..  .  14,975  14,908  14,998  16  372 

Average  pump  r.p.m    583.6  582.0  580.2  608.4 

Av.  rate  of  pumping,  million  gal. 

ncrdav    29  60  32  40  30.38  30  30 

\v  water  hp  1077.0  1105.2  1120  4  12t7.0 
Duty,  1,000,000  ft.-lb.  per  1,000,- 

000  B  t  u.     121.53  124.96  126.78  128.40 

Duty,  1,000,666  ft.-lb.  per  1,000  lb. 

superheated  steam   142.40  146.79  148.12  152.02 

Steam  per  water  hp. ,  per  hr. ,  lb ... .  1 3 . 90  1 3  50  1 3  37  13^02 

Overall  thermal  efficiency,  %....  15.6  16. 1  16.3  lb. 5 

an  open  feed-water  heater.  The  condensing  equipment 
was  designed  to  provide  a  vacuum  of  28  in.,  referred  to  a 
30-in.  barometer.  This  has  been  slightly  exceeded  in 
practice. 

The  temporary  nature  of  the  installation  also  explains 
the  character  of  the  supply  and  delivery  connections  to 
the  pump.    In  order  to  utilize  a  48-in.  suction  line  run- 


FIG.  1.   GEARED  TURBINE-DRIVEN  PUMPING  UNIT  AT  KIRTLAND  STATION,  CLEVELAND 


per  1,000,000  B.t.u.  The  vacuum  was  not  specified,  as 
the  contractor  was  required  to  supply  the  condenser. 
The  unit  was  also  designed  to  operate  against  a  250-ft. 
head. 

Due  to  the  nature  of  the  subsoil,  it  was  impossible 
to  excavate  deep  enough  for  the  condenser  to  be  placed 
in  the  suction  line,  according  to  the  usual  practice.  The 
condenser  (designed  and  built  by  the  Wheeler  Condenser 
and  Engineering  Co.)  was  therefore  designed  for  a  pres- 
sure of  150  lb.  per  sq.in.  and  was  connected  in  the  dis- 
charge line.  It  is  a  water-works  type,  all  of  the  water 
handled  by  the  pump  passing  through  the  shell  and  the 
steam  being  condensed  inside  the  tubes.  The  exigencies 
of  available  space  and  a  desire  to  shorten  as  much  as  pos- 
sible the  connection  between  the  exhaust  flange  of  the  tur- 
bine and  the  condenser  made  necessary  two  short-radius 
right-angle  bends  between  the  discharge  flange  of  the 
pump  and  the  water-inlet  flange  of  the  condenser.  The 

•Tribune  Building,  Nev  York  City. 


ning  from  the  well  to  a  compound  direct-acting  pump  in- 
stalled on  the  other  side  of  the  building,  a  48x48-in.  T 
was  inserted.  As  may  be  seen  from  Fig.  2,  the  location 
of  this  T,  relative  to  the  bottom  suction  opening  of  the 
pump,  resulted  first  in  a  dead  end  approximately  30  ft. 
long  beyond  the  point  where  the  suction  connection  for 
the  pump  is  taken  off,  and  also  the  existence  of  a  high 
spot  or  inverted  siphon  in  the  suction  line  rising  to 
approximately  6  ft.  To  overcome  the  possibility  of  trouble 
from  these  sources,  a  vertical  chamber  was  put  on  the  48- 
in.  suction  line,  close  to  the  outlet  to  the  pump,  and  the 
top  of  this  chamber  connected  to  the  air  pump.  This  has 
worked  successfully,  as  the  pump  operates  quietly  with  a 
suction  lift  as  high  as  26  ft.  when  handling  water  at  the 
rated  capacity. 

The  turbine,  gear  and  two  pumps  comprising  the  unit 
occupy  a  space  approximately  10  ft.  wide  by  35  ft.  long, 
measured  over  the  foundations;  and  as  they  weigh  alto- 
gether only  57  tons,  the  pressure  per  square  foot  of  sur- 
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face  is  only  about  326  lb.,  rendering  the  construction  of 
foundations  a  comparatively  simple  matter  in  spite  of  the 
nature  of  the  ground. 

Tests  of  Centrifugal  Unit 

A  preliminary  test  for  duty  was  made  under  full  load 
at  the  builder's  shop,  the  results  of  which  agreed  within 
1%  with  the  results  of  the  acceptance  trials  made  at 
the  Kirtland  Pumping  Station,  Cleveland,  on  Dec.  22 
and  30,  1914,  a  resume  of  which  is  given  in  Table  1. 

The  third  test  most  closely  corresponds  to  the  specified 
conditions  upon  which  the  guarantees  were  based.  The 
duty  guaranteed  was  equivalent  to  136,500,000  ft.-lb. 
per  1,000  lb.  of  superheated  steam,  while  the 'duty  actu- 
ally realized  in  this  test  was  148,121,000  ft.-lb.,  although 
the  steam  pressure  was  0.1  lb.  less  than  specified,  the 
superheat  was  15.4°  less  and  the  suction  lift  was  3^8  ft. 
greater— due  to  friction  in  piping  which  was  not  fur- 
nished by  the  contractor.  In  the  fourth  test,  in  which  the 
conditions  more  nearly  approximated  those  for  which 
the  unit  was  designed  (with  a  view  to  the  conditions  under 
which  it  would  ultimately  be  required  to  operate),  a  duty 


TABLE  2.    COMPARISON  OF  KIRTLAND  STATION  AND  BISSELLS 
POINT  PUMPING  UNITS 

Bissells  Point 
Triple- 
Expansion 


Capacity,  gal.  per  day.. 

Head,  ft  '   . 

Subtler,  lift  ft 

Steam  pressure,  lb.  gage 

Superheat,  deg.  F  

Water  hp.  specified. . ... 

Duty  guaranteed,  ft.-lb.  per  l  odd  lb 

steam  

Weight,  including  bed  plates,  tons 

Space  occupied,  ft  

Price  of  unit,  including  condenser 

Price  plus  bonus  

Date  tested  


Kirtland  Centrifugal 
30,000,000 
206 
18 
150 
100 
1,081 

136,500,000 
57 

35x7x18 
$35,750 


Dee.  22, 
1914 
Test  3 


Dec.  30, 
1914 
Test  4 


Test  data  

Head^t '  ^  ^  day  30,380,000  30,300,ob6 

Suction  lift  ft  l  £?e  3 

Steam  pressure,  ib   ,fi-°  ,  -fl.7 

Superheat,  deg.  F                    ;  ]  \  [  \  [  '  "  ^ 

Vacuum,  in...  „i  *:2  102.6 

Boiler  hp.  required f7fi  ?fp2f 
Duty  developed: 


20,000,000 
125  lb.-288.3ft. 

160 
100 
1,013 

195,000,COO 

8/5 

30  5x22x51 
$193,697 
$200,697 
Apr.  23-24, 
1914 

20,610,000 
297.7 


10oSoOOStRtm 148,120,000  152,020,000 
Water  hp.  Koped  \  \  '^To 


159.43 
105.23 
28.00 
350.1 


 ^nj^jz^jtoornf/oorj  El.+I0.79_ 

„     ■<    ■  -   ZOL3': 

IS  Free  Exhaust?^ 

C.Lof 'Discharge, 
E/.+5.1 

C.Lof. 


'-LS^rhjnej  EL+7.S8 


BasemY.F/. 
E/.+3.5 


k- 

Sec+ion  A-B 

Mw'n_P^g]?oprT7j7oq£_El+/0. 79 


202,628,616 
166,719,796 
1074.91 

of  152,020,000  ft.-lb.  per  1,000  lb.  of  superheated  steam 
was  realized,  equivalent  to  128,400,000  ft.-lb  per  1  000  - 
000  B.t.u.  1       '  ' 

Comparison  with  St.  Louis  Unit 

It  is  instructive  to  compare  the  results  of  these  tests 
with  those  of  tests  made  eight  months  previously  upon  a 
vertical  triple-expansion  reciprocating  pumping  engine 
(Holly  type)  installed  at  the  Bissells  Point  Station  of 
the  St.  Louis  water-works.   It  was  designed  to  deliver  20  - 
000,000  gal.  per  day  against  a  pressure  of  125  lb  per 
sq.m.,  corresponding  to  1,013  water  horsepower  The 
water  horsepower  corresponding  to  the  Kirtland  Station 
specifications  was  1,081,  so  that  the  efficiencies  and  econo- 
mies of  the  two  units,  each  representing,  so  far  as  known 
the  highest  development  of  its  type,  are  properly  compar- 
able   Ihe  Bissells  Point  pumping  engine  was  guaranteed 
to  deliver  195,000,000  ft.-lb.  per  1,000  lb.  of  steam  at  160 
lb.  pressure  and  100°  P.  superheat,  and  a  bonus  of  $1  000 
was  to  be  paid  for  each  1,000.000  ft.-lb.  of  work  done  by  ■ 
the  engine  in  excess  of  this  duty,  while  a  forfeiture  of  a 
like  amount  was  to  be  deducted  for  each  1,000  000  by 
which  the  duty  fell  short  of  the  guarantee. 

The  steam  cylinders  were  jacketed  and  covered  with 
magnesia  insulation.  The  valve  gear  was  of  the  corliss 
type,  with  poppet  exhaust  valves  on  the  low-pressure 
cylinder.  The  water  ends  were  of  the  single-acting  out- 
side-packed plunger  type,  arranged  for  direct  flow,  with 
removable-valve  decks,  containing  1,482  valves  for  each 
of  the  three  pumps.  Rubber  valves  with  bronze  stems 
are  held  on  gun-metal  seats  by  brass  springs.  The  con- 
denser, which  is  of  the  water-works  type,  with  steam  in 
the  tubes,  contains  1,800  sq.ft.  of  cooling  surface,  and  the 
total  weight  of  the  unit,  including  a  two-stage  air  com- 
pressor for  supplying  the  air  chambers,  is  875  tons. 

The  foregoing  particulars  and  the  following  test  re- 
sults are  taken  from  an  article  in  Engineering  News  of 
Sept.  3,  1914: 


15!)  i;; 
28 


FIG. 


Sec+ion  C~D 

2.    PLAN  AND  SECTION  OP  CENTRIFUGAL-UNIT 
INSTALLATION,  KIRTLAND  STATION 


Steam  pressure,  lb  

Vacuum,  in  

Water  pumped  in  24  hr. ,  gal '.. . .  Wfimnnn 

Superheat,  corrected,  deg.  F..  in*  9* 

Tctal  hsad  ft  ®7  703 
Duty,  ft.-lb.  per  1,000  lb.  of  steam,  without  correction 202628  616 

Duty,  per  1,000  lb.  deducting  for  5.23°  superheat   "  202  105  616 

total  heat  consumed,  including  jacket  and  auxiliaries,  B.t.u  306  384  969 

Duty,  ft.-lb.  per  1,000,000  B.t.u,   166,719:796 

Water  horsepower   j  Q74  gj 

Steam  per  water  horsepower   '    9  77 
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As  will  be  noted,  the  head  pumped  against,  and  also  the 
water  delivered,  were  somewhat  greater  than  those  speci- 
fied in  the  contract.  For  purposes  of  comparison  with 
this  test,  therefore,  both  the. third  and  the  fourth  tests  on 
the  De  Laval  centrifugal  pump  have  been  taken.  Table  2 
compares  the  leading  facts  in  regard  to  the  two  units  and 
their  performances. 

To  make  a  further  comparison  of  these  two  units  it 
would  be  necessary  to  consider  installation  at  the  same  lo- 
cation, as  the  cost  of  buildings  and  foundations  depends 
largely  on  local  circumstances.  The  total  weight  of  the 
reciprocating  engine  is  over  fifteen  times  that  of  the  tur- 
bine-driven centrifugal  pump,  while  the  cubical  space 
occupied  is  about  ten  times  as  great.  In  view  of  this, 
it  may  be  assumed  for  comparison  of  economic  results 
that  the  buildings  and  foundations  for  the  reciprocating 
unit  would  in  general  cost  four  times  as  much  as  for  the 
centrifugal  unit,  although  they  might  be  even  more. 

The  cost  of  bituminous  coal  (13,000  B.t.u.  per  lb.) 
to  the  City  of  Cleveland  is  $1.64  per  ton,  whereas  in  St. 
Louis  washed  coal  showing  11,000  B.t.u.  per  lb.  is  pur- 
chased for  $1.69  per  ton.  For  the  purpose  of  comparison 
it  has  been  assumed  that  both  units  are  supplied  with 
steam  generated  from  the  coal  costing  $1.69,  which,  if 
burned  under  boilers  of  65%  efficiency,  would  give  a  fuel 
cost  of  13c.  per  1.000,000  B.t.u.  It  has  further  been  as- 
sumed that  the  nominal  horsepower  capacity  of  boilers 
installed  will  he  the  same  as  the  boiler  horsepower  of  steam 
used.  Operation  at  200%  above  nominal  rating  is  now 
common,  so  that  this  gives  ample  spare  boiler  capacity. 
The  interest  rate  upon  money  lias  been  taken  at  1%,  main- 
tenance and  supplies  for  pumping  engines  and  buildings 
at  2%,  with  30  years  as  the  probable  life.  This  gives  a 
total  annual  charge  against  engines  and  buildings,  in- 
cluding depreciation  or  amortization,  of  7.6%.  For 
boilers°the  same  rate  of  interest  has  been  assumed,  while 
maintenance  and  supplies  have  been  put  at  4%  and 
the  probable  life  at  20  years,  making  the  total  11.3%. 
These  assumptions  give  the  following  figures  for  compari- 


Centrifugal 

Reciprocating 

Unit 

Unit 

$20,UUU 

16,371 

10,503 

5,130 

21,310 

1,849 

1,188 

6,979 

22,498 

22,030 

14,540 

23.11 

34.45 

son,  using  the  results  of  the  fourth  test  upon  the  cen- 
trifugal pump  : 

Cost  of  buildings  and  foundations,  assumed  

Cost  of  boilers,  settings  and  stack,  assumed  as 
$30  per  nominal  boiler  horsepower  

Annual  interest,  maintenance  and  depreciation 
charges  on  pumps  and  buildings  

Annual  interest,  maintenance  and  depreciation 
charges  on  boilers  .■ 

Total  interest,  repairs,  maintenance  and  depreci- 
ation charges  

Annual  fuel  cost  of  steam,  at  13c.  per  1,000,000 
B.t.u.,  based  on  full  load  24  hr.  per  day,  365 
days  per  year  

Total  annual  cost  per  water  horsepower,  exclu- 
sive of  attendance  and  supplies,  assuming 
100%  load  factor  -  

As  will  be  seen,  the  annual  cost  per  water  horsepower 
is  $23.11  for  the  steam-turbine-driven  centrifugal  pump 
and  $34.45  for  the  vertical  triple-expansion  reciprocat- 
ing pumping  engine.  In  neither  case  has  any  charge  been 
made  for  supervision  and  attendance,  although  there  can 
he  no  question  that  in  view  of  the  great  complexity  and 
great  number  of  valves,  packings  and  other  parts  con- 
nected with  a  reciprocating  pump,  its  cost  for  attendance 
will  be  greater,  both  because  more  men  will  he  required 
and  because  they  will  need  to  possess  a  greater  degree  of 
skill  and  intelligence.  For  the  same  reasons,  and  also  be- 
cause of  the  rapid  wear  of  valves  and  packings,  the  prob- 
abilities of  falling  off  in  duty  are  greater  for  the  recipro- 
cating unit. 

Further,  full-load  operation  24  hr.  per  day  and  365 
days  has  been  assumed— an  improbable  condition.  If  the 
load  factor  is  put  at  66.6%.,  the  comparison  is  still 
more  favorable  to  the  centrifugal  pump.  The  annual 
fuel  costs  become  $14,690  and  $9,690  for  the  centrifugal 
and  reciprocating  units  respectively  and  the  annual  costs 
per  water  horsepower-year  become  $25.90  and  $44.90.  ^ 

For  average  operations,  therefore,  and  with  fuel  prices 
such  as  are  generally  found  in  the.  Middle  West,  a  modern 
steam-turbine-d riven  centrifugal  pump  will  deliver  water 
at  about  half  the  cost  for  pumping  as  compared  with  the 
highest  development  of  the  reciprocating  type  of  pumping 
en 'due. 
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SYNOPSIS — The  piece  of  work  described  in  this 
article  is  peculiar  in  that  conditions  necessitated 
abandoning  the  original  line  and  building  an  ele- 
vated line  on  a  new  location.  The  line  has  to  rise 
lo  cross  one  railway,  then  descend  to  pass  under 
I  wo  railways  and  then  rise  again  to  connect  with 
one  of  the  latter.  There  is  a  large  amount  of  con- 
crete worh  for  the  length  of  the  line,  and  a  notable 
structure  is  a  steel  skew  bridge  with  plate  girders 
of  from  125l/2  to  132  ft.  in  length. 

The  track  elevation  at  Grand  Crossing,  Chicago,  in- 
cludes the  elimination  of  railway  crossings  of  both  streets 
and  railways  at  grade,  and  has  involved  special  problems 
for  the  New  York,  Chicago  &  St.  Louis  By.  (Nickel 
Plate),  which  is  one  of  the  four  railways  concerned.  The 
situation  is  shown  by  the  sketch  plan  and  profile,  Fig.  1. 


Originally  all  the  railways  were  at  the  street  level.  The 
two  parallel  lines  of  the  Lake  Shore  &  Michigan  South- 
ern Ey.  (now  New  York  Central  Lines)  and  the  Penn- 
sylvania Lines  crossed  the  Illinois  Central  B.E.  at  grade, 
and  the  New  York,  Chicago  &  St.  Louis  By.  (parallel 
with  the  Illinois  Central  B.E.)  crossed  the  Pennsylvania 
Lines  at  grade  (by  a  14°  curve)  to  connect  with  the  Lake 
Shore  tracks.  To  eliminate  the  street  grade  crossings 
the  Illinois  Central  was  elevated  sufficiently  to  clear  the 
streets  which  were  depressed  at  the  intersection,  and  the 
parallel  lines  of  the  Lake  Shore  and  Pennsylvania  were 
elevated  still  higher  in  order  to  pass  over  the  Illinois 
Central  B.E.  Each  road  has  numerous  tracks  and  heavy 
traffic  at  this  point. 

To  eliminate  the  grade  crossing  of  the  Nickel  Plate 
with  the  Pennsylvania  Lines,  the  old  connection  was 
abandoned  and  a  new  one  located  as  shown  on  the  plan. 
Beginning  at  87th  St.,  this  connection  rises  on  a  grade 
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of  0.6%  and  swings  with  10°  curves  so  as  to  cross  over 
the  Illmois  Central.  It  then  swings  north  on  a  long 
curve  of  1°  36"  and  descends  at  1%  grade  to  pass  under 
the  other  two  lines  in  a  skew  subway  (on  a  10°  curve) 
and  then,  running  parallel  with  the  latter,  it  rises  on  a 
grade  of  0.638%  till  it  is  on  a  level  with  the  Lake  Shore 


J76  77 
Profile 


80St. 


FIG^T1:    TRACK   ELEVATION   AND  GRADE-CROSSING 
ELIMINATION  AT  GRAND  CROSSING  (CHICAGO) 

By.,  with  which  it  connects  a  little  north  of  73rd  St 
Duly  two  tracks  have  been  built  as  yet,  but  the  plans 
provide  for  four  tracks. 

in™  Vlimhiati0n  °f  the  Mekel  Plate  Srade  cr°ssing  in 
l.)09  closed  the  original  connection  with  the  Lake  Shore 
By.  As  the  new  connection  had  not  been  built  it  was 
necessary  to  divert  the  Nickel  Plate  trains  to  some  other 
route,  and  since  November,  1909,  they  have  been  de- 
toured  from  95th  St.  over  the  Rock  Island  Line,  which 


brings  them  into  the  same  terminal  station  (the  La  Salle 
Station).  The  new  connection  is  expected  to  be  put  in 
service  by  December,  1915.  Unlike  most  of  the  track- 
elevation  work  in  Chicago,  this  line  has  been  built  with- 
out the  complications  involved  m  doing  the  work  while 
the  line  is  carrying  traffic. 

Concrete  Retaining  Walls 
From  87th  St.  the  new  line  is  on  an  ordinary  em- 
bankment as  far  as  the  bridge  over  the  Illinois  Central 
U.K    the  fill  being  made  by  dumping  from  a  temporary 
trestle.    At  the  approach  to  the  bridge,  however,  long 
retaining  walls  are  required  in  order  to  keep  the  slopes 
ol  the  fill  clear  of  street  lines  and  property  lines  on 
the  east  side  and  clear  of  the  Illinois  Central  R..E  right- 
o±-way  on  the  west  side  of  the  tracks.    This  is  shown 
in  *ig.  2,  and  the  sections  of  walls  are  given  in  Pig  3 
The  east  wall  is  600  ft.  long,  with  a  height  of  about 
3o  It.  for  200  ft.  at  the  middle,  the  ends  then  sloping 
down  on  grades  of  from  12  to  18%.    It  is  built  in  sec- 
tions 50  ft.  long  (with  expansion  boards  at  the  center 
of  each  section),  except  that  at  the  north  end,  where 
the  wall  is  low,  there  are  sections  35  and   15  ft  Ion.. 
T\vo  layers  of  tar  paper  were  placed  between  the  section"' 
I  he  wall  has  a  vertical  face,  with  no  coping,  and  the 
back  is  stepped.    It  was  originally  proposed  to  pi,t  a 
hue  of  concrete  piles  under  the  face  of  the  wall  but 
this  was  abandoned  and  the  footings  were  made  some- 
what deeper,  being  carried  1  ft.  into  the  solid  clay  sub- 
soil.   The  width  of  base  of  wall  as  built  is  50%  'of  the 
height  plus  1  ft.    The  west  retaining  wall  is  an  exten- 
sion of  the  bridge  abutment. 

West  of  the  Illinois  Central  B.R.  the  line  is  mainly  a 
fill  between  concrete  retaining  walls.  At  78th  St  an 
incline  has  to  he  provided,  lor  an  industry  track  on  a 
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grade  of  3.6%,  with  a  .subway  beneath  this  to  give  access 
to  the  railway  company's  property.  This  necessitates  the 
triple-wall  arrangement  shown  at'tbe  left  in  Pig.  2.  At 
the  79th  St.  bridge  over  the  Illinois  Central  R.R.  the 
retaining  wall  and  abutment  meet  in  a  sharp  angle,  as 
shown  on  the  plan.  The  sections  are  given  in  Eig.  3. 
Fig.  5  is  a  view  at  this  angle,  with  the  wall  at  the  left 
and  the  bridge  abutment  on  the  right.  The  tie  bars  are 
pieces  of  old  rails  which  anchor  the  walls  together. 

All  concreting  was  done  by  means  of  a  train  having 
a  mixer  and  elevator  tower  on  the  first  car  and  mate- 
rial cars  behind,  as  described  in  Engineering  News,  Aug. 
12,  1915.  The  walls  are  surmounted  by  pipe  hand  rail- 
ings carried  in  standards,  which  are  secured  to  the  outer 
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the  track  as  the  filling  progressed.  The  work  required 
only  about  42,500  cu.yd.  of  material  and  was  done  be- 
tween July  1  and  Aug.  3*1915. 

Bridges  and  Subways 
The  private  subway  at  78th  St.  is  12  ft.  wide  and  13 
ft.  high,  with  a  roof  of  15-in.  I-beams  embedded  in  a 
concrete  slab,  as  shown  in  Fig.  5.  The  end  walls  are 
carried  up  to  hold  the  fill  for  the  main  tracks  and  wing 
walls  provide  for  the  slope  of  the  fill  on  the  inner  side. 
Streets  are  crossed  by  steel  bridges  having  four  spans, 
with  bents  on  the  curb  lines  and  in  the  middle  of  the 
roadway.  The  steelwork  of  girders  and  bents  is  all  in- 
cased in  concrete.  The  roadway  spans  have  through 
plate-girders,  while  the  sidewalk  spans  are  of  I-beams. 
Some  of  the  bridges  are  built  as  two  parallel  single-track 
bridges,  with  a  narrow  space  between  them,  giving  light 
in  the  street.  Over  the  sidewalks  this  space  is  covered 
by  concrete  slabs.  The  bridge  floor  is  a  concrete  slab 
mi  transverse  I-beams. 

The  78th  St.  crossing  is  shown  in  Fig.  6,  with  three 
structures.  On  the  higher  level  is  the  Lake  Shore  & 
Michigan  Southern  Rv.  and  on  the  lower  is  the  Nickel 
Plate  railroad.    At  the  left  the  latter  passes  under  the 
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FIG.  3.    ABUTMENTS  AND  RETAINING  WALLS 

face  of  the  wall.  Each  standard  is  a  fiat  bar,  twisted 
at  the  middle  so  that  the  lower  part  lies  against  the  wall. 
As  the  walls  have  no  coping  this  construction  is  very 
simple,  but  rust  streaks  occur  on  the  wall  as  soon  as 
the  metal  is  placed. 

The  filling  was  of  bank  ?and  hauled  from  South  Gary, 
Ind.,  where  it  was  loaded  by  a  70-ton  steam  shovel  on 
side-dump  cars  and  side-door  gondola  cars.  The  cars 
were  supplied  by  the  railway,  which  also  hauled  them 
in  trains  of  30  ears  each.  Most  of  the  material  was  un- 
loaded by  hand  shoveling,  and  was  spread  and  leveled 
by  means  of  a  Jordan  spreader  car.  Part  of  the  filling 
'  was  deposited  from  a  temporary  trestle,  but  on  a  con- 
siderable part  of  the  work  it  was  necessary  to  jack  up 


PIG.  4.    SMALL  SUBWAY  UNDER  TRACK  ELEVATION 
AT  7STH  ST. 

former  by  a  long  skew  subway  on  a  curve  and  then  runs 
parallel  with  it  on  an  ascending  grade  (to  the  right) 
until  it  conies  to  the  same  elevation  and  makes  a  junc- 
tion with  it.  It  will  be  noted  that  the  wing  wall  of 
the  bridge  at  the  left  is  extended  as  a  dwarf  retaining 
wall  to  confine  the  toe  of  the  upper  slope  and  give  room 
for  the  tracks  on  the  lower  level. 

The  most  important  structure  is  the  five-span  skew 
bridge  over  the  Illinois  Central  R.R,  at  79th  St.  It  is 
notable  in  having  plate  girders  125  ft.  6  in.  long  and 
one  girder  132  ft.  long.  It  has  three  lines  of  girders. 
An  unusual  feature  of  the  abutments  is  that  the  girders 
do  not  rest  upon  bridge  seats  in  the  usual  way,  but  each 
rests  upon  a  steel  column  in  the  face  of  the  abutment. 
This  is  done  to  reduce  the  length  of  span  as  far  as  pos- 
sible The  abutment  was  built  with  rectangular  recesses, 
the  steel  columns  being  set  later,  each  on  an  I-beam 
grillage  on  the  footing.  The  recesses  will  be  filled  with 
concrete  flush  with  the  face  of  the  abutment,  This  con- 
struction is  shown  in  Figs.  3  and  5.  Steel  bents  with 
wide  columns  on  concrete  footings  form  the  intermediate 
supports.  The  superstructure  will  be  described  m  a  sep- 
arate article.  . 

The  construction  is  under  the  direction  of  E.  nart, 
Chief  Engineer  of  the  New  York,  Chicago  &  St.  Louis 
R  R  •  and  A.  C.  Harvev,  Assistant  Engineer,  is  m  di- 
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MASONRY  FOR  NORTH  APPROACH  TO  THE  79TH  ST   BRIDGE  AT  rHTOAPn 


reet  charge.  The  Brownell  Improvement  Co.,  of  Chicago, 
had  the  .contract  for  the  concrete  and  P.  T.  Clifford*" & 
Son,  of  Valparaiso,  Ind.,  had  the  contract  for  the  fillino- 
The  steel  street  bridges  and  the  bridge  over  the  Illinois 
Central  P.P.  were  built  by  the  Pennsylvania  Steel  Co 
of  Steelton,  Pa. 


The  New  1  ork  State  Bar«e  Canal  can  be  put  into  complete 
service  in  two  years,  according  to  a  statement  in  the  "Barge 
Canal  Bulletin,"  the  organ  of  the  State  Engineer's  office  It 
m  stated  in  the  October  issue  of  this  journal  that  Tf  the 
referendum  of  Nov.  2  is  approved  and  if  the  money  can  be 

iT™rtatehatSthn  Tr  ?e  fil'St  °f  n6Xt  J— ry.it  iTsafe 
to  assert  that  the  Champlam  Canal  can  be  completed  in  one 
year,  as  can  also  the  canal  between  Waterford  and  Oswejo 


and  the  branch  into  Cayuga  and  Seneca  lakes.  The  balance  of 
the  cana  through  to  Buffalo  will  require  one  additional  year 
to  finish.'  The  statement  goes  on  as  follows:  "It  is  not  nec- 
nected  n6  ^T"*  ""^  t0  enumerate  the  advantages  ex- 

Thel  I  f°  °W'he  ^P^tion  of  the  canal  and  its  terminals. 
™t!!f  ^  haVe  been  ab]y  set  fort«  by  numerous  advo- 
cates. However,  it  may  be  well  to  state  that  there 'is  ample 
evidence  to  indicate  that  transportation  men  and  nation 

as  thenneSJ   V  t0  ^  qUiCk  USe  °f  the  — 1  «  -on 

channel  is  opened  throughout  its  entire  length 
Some  companies  are  already  organized  and  are  prepared  to 

fronf^-  'n+f,erViCe'  Chiefly  f°r  loCal  trafflc,  the  kind  of  traffic 
from  which  the  people  of  the  state  will  derive  most  direct  and 
greatest  benefit.  With  wisdom  the  state  decided  to  add  the 
building  of  terminals  to  the  canal  project     The  lack  of Mr 

rtl' a1nU;eStWaS  °f  -eatestUts^old  'can  i 
system.  In  fact,  unmonopolized  terminals  is  the  crying  need 
of  our  American  waterways  today." 


PIG.  6 


DOUBLE-DECK  TRACK  ELEVATION   AT  7STTT  <5T  »  ™  ,  .t, 

level  and  makes  a  junction  with  the  Lake  Shore  R.R  an  ascending  grade  until  at  7 


St.  Louis  R.R.  crosses  under 
3rd  St.  it  reaches  the  same 
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As  a  result  of  a  series  of  tCsts  conducted  under  his 
direction  at  the  University  of  Illinois,  Prof.  A.  B. 
McDaniel  has  prepared  a  diagram  giving  the. relation  of 
strength  of  concrete  to  external  temperature  for  different 
ao-es.  This  diagram  is  reproduced  herewith.  It  is  taken, 
together  with  the  other  data  in  this  article,  from  Bulletin 
81  ot  the  Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois,  entitled  ''Influence  of  Temperature 
on  the  Strength  of  Concrete,"  by  A.  B.  McDaniel. 

The  tests  included  -15  on  Gx6-in.  concrete  cylinders, 
51  on  6-in.  cubes  and  60  on  8xl6-in.  cylinders.  They 
were  all  made  in  compression  and  at  periods  varying  from 
3  to  28  days,  with  intervals  of  3  days  between  the  tests 
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DIAGRAM  FOR  DETERMINING  STRENGTH  OP  CONCRETE 
AT  DIFFERENT  AGES  AND  TEMPERATURES 

at  the  early  ages.  The  concrete  was  a  1:2:4  mixture  by 
weight,  or  1:2.2:3.6  by  volume,  of  cement  sand  and 
crushed  limestone.  All  of  the  specimens  were  molded  at 
70°  F.,  but  they  were  stored  in  temperatures  varying  from 
a  mean  of  25°  P.  to  95°  F.  For  the  most  part  they  were 
tested  within  one  hour  after  being  removed  from  storage. 
The  first  series,  however,  was  kept  20  hr.  at  70°  F.,  which 
slightly  raised  the  compression  strength  of  those  specimens 
which  "had  been  stored  at  a  lower  temperature. 

The  diagram  is  an  ideal  one,  made  up  from  the 
various  curves  of  the  large  cylinder  specimens.  Professor 
McDaniel  says  that  it  may  be  employed  to  determine  the 
strength  which  the  concrete  attained  at  different  stages 
under  a  constant  temperature,  the  age  at  which  a  partic- 
ular strength  was  gained  under  different  temperatures 
and  the  strength  which  may  be  expected  at  different  ages 
under  different  temperatures.     The  relative  strength 


attained  by  concrete  at  different  temperatures  during 
hardening  and  at  different  ages  may  be  expected  to  vary 
somewhat  with  differences  in  cement,  aggregate  and  con- 
sistency ;  but  it  is  thought  that  the  values  in  the  figure 
may  be  taken  to  represent  the  effect  upon  strength  of 
the  variation  in  the  temperatures  during  hardening. 

One  noteworthy  observation  in  the  tests  was  that  one 
series  which  was  subjected  to  temperatures  varying  below 
and  above  freezing  so  badly  disintegrated  as  to  have  very 
little  compression  strength.  Another  notable  fact  which 
differs  somewhat  from  previous  experience  was  that  in 
some  of  the  tests  under  a  temperature  slightly  below 
freezing  the  concrete  gained  strength  continuously,  which 
explains  why  the  curves  in  the  diagram  descend  below 
the  freezing  point. 

Btaildiiag  Eswert  ©f  MalwauaR©© 
IimUalfe©  TtuiEinr&el 
By  Lee  G.  Warren* 

Concreting  the  invert  of  the  new  Linwood  Ave.  intake 
tunnel  for  the  water-supply  system  of  Milwaukee,  Wis., 
is  of  particular  interest  from  the  fact  that  this  operation 
followed  the  completion  of  the  arch  and  side  walls.1  In 
driving  the  main  part  of  the  tunnel  the  excavation  was 
carried  down  only  to  the  bottom  of  the  side-wall  section, 
as  shown  in  the  lower  section  at  the  left  of  the  accompany- 
ing drawing.  This  left  about  0.70  cu.yd.  per  Unit,  of 
tunnel  to  be  removed  in  advance  of  the  concreting  of  the 
invert.    The  material  is  Hamilton  shale. 

Excavation  Method  and  Progress 
The  floor  excavation  was  done  by  a  night  crew  con- 
sisting of  a  foreman,  1  drill  runner,  1  drill  helper,  24 
muckers  and  4  teamsters.  This  crew  attained  an  average 
speed  of  60  lin.ft.  or  42  cu.yd.  per  10-hr.  shift,  with  a 
maximum  of  92  lin.ft.  or  64.4  cu.yd.  Steel  side-dump 
cars  of  %-yd.  capacity,  drawn  by  mules,  were  used.  The 
blasting  was  done  with  light  charges  of  60%  gelatin 
dynamite  in  2-ft.  holes. 

The  finished  invert  consisted  of  1 :  2  :  4  concrete  having 
a  minimum  thickness  of  18  in.  and  a  minimum  length  of 
arc  of  10.07  ft.  It  averaged  0.62  cu.yd.  of  concrete  per 
lin.ft.,  an  excess  of  0.05  yd.  per  lin.ft.  over  the  plan  quan- 
tity, due  to  the  fact  that  the  excavation  had  a  horizontal 
bottom.  Keinforcement  consisted  of  %-in.  round  steel 
rods  placed  12  in.  c.  to  c.  transversely  and  15  m.  longi- 
tudinally. The  transverse  rods  were  tied  to  the  rods  m 
the  side  walls,  projecting  18  in.  below  the  bottom  of  the 
walls.  In  placing  the  side-wall  reinforcement  the  rods 
had  been  driven  down  18  in.  into  the  shale  bottom,  and 
upon  excavating  for  the  invert  these  projections  were 
exposed. 

♦  Resident  Engineer,  Linwood  Ave.  intake  tunnel.  Milwau- 

^VJevious  articles  on  this  12-ft.  tunnel ^extentog 
under  Lake  Michigan  will  be  found  m     E ng Tneer ™S  fe 
of  June  IS  and  Oct.  29,  1914,  and  Apr.  S  and  June  3,  l»ii>. 
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A  crew  of  18  men  placed  the  invert  concrete — 6  laborers 
helped  to  handle  the  cars,  6  shoveled  the  concrete  after 
it  was  dumped  from  the  cars  and  2  laborers  tamped  the 
concrete;  2  finishers,  1  foreman  and  1  hoisting  engine- 
man  completed  the  crew.  Two  of  the  shovelers  placed  the 
rods  and  set  the  templets.  The  concrete  cars  were  hauled 
by  mules  to  within  40  ft.  of  the  work  and  were  then 
hauled  by  a  hoisting  engine  operated  by  compressed  air. 
The  track  was  supported  over  the  work  on  6x6-in.  timbers, 
10  ft.  c.  to  c,  resting  on  or  against  the  side  walls.  This 
arrangement  gave  an  opportunity  to  dump  the  concrete 
from  cars  directly  into  place,  as  shown. 

Concrete  Tamped  Continuously 

Previous  to  placing  the  concrete  the  bottom  of  the  side 
walls  was  thoroughly  cleaned  with  small  hand  picks  to 
remove  the  pieces  of  shale.  This  bottom  was  then  cleaned 
by  two  applications  of  a  compressed-air  blast  at  70-lb. 


^!Wfl>"°Supporking' 
•^^tfiocf,  3 'Jong 


on  the  templets.  The  operation  of  these  templets  was 
found  satisfactory  by  the  engineers  and  the  contractor's 
forces. 

The  progress  attained  in  placing  the  concrete  equaled 
the  invert  excavation  progress ;  in  fact,  the  latter  retarded 
the  concrete  work.  A  1-in.  finishing  coat  of  1 :  1  portland 
cement  mortar  was  placed  upon  the  completed  concrete 
at  the  end  of  the  day's  operations.  During  the  following 
night  shift  the  two  finishers  brought  this  to  the  proper 
curve  of  the  invert. 

A  wooden  box  drain  of  2x8-in.  planks,  giving  an  open 
area  of  8  sq.in.,  was  laid  the  entire  length  of  the  tunnel. 
This  drain  emptied  into  sumps,  from  which  air-operated 
pumps  pumped  the  water  to  the  large  sump  at  the  shore 
shaft,  large  enough  to  care  for  all  water  encountered.  At 
intervals  of  50  ft.,  2-in.  galvanized  pipes  were  placed, 
leading  from  the  invert  surface  to  the  drain.  These 
carried  off  all  water  collecting  upon  the  finished  invert 
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CONSTRUCTION  OP  THE  INVERT  OP  THE  LINWOOD  AVE.  INTAKE  TUNNEL;  MILWAUKEE,  WIS. 


pressure,  which  completely  removed  all  dirt  and  mud. 
The  side-wall  bottom  was  then  painted  twice  with  1 :  1 
cement  mortar.  The  invert  concrete  was  placed  in  two 
layers— the  lower  one  being  12  in.  thick  and  the  upper  one 
6  in.  The  reinforcement  was  placed  between  the  two 
layers.  The  two  laborers  never  ceased  tamping  the  con- 
crete, one  operating  on  each  side.  Great  care  was  taken 
thoroughly  to  tamp  this  concrete  below  the  side  walls. 
After  placing  the  concrete,  a  1-in.  finish  of  1 : 2  cement 
mortar  was  applied. 

The  only  forms  used  for  the  invert  were  wooden  tem- 
plets, which  are  shown  in  the  drawing.  They  were  set 
by  the  inspectors  as  soon  as  12-in.  depth  of  concrete  was 
laid.  They  set  the  templets  every  25  ft.  by  measuring 
down  from  grade  marks  in  the  concrete  arch.  The 
templets  were  held  in  position  by  means  of  three  %-in. 
steel  pins  about  18  in.  long,  each  held  by  two  eye-bolts 


and  prevented  injury  to  the  fresh  concrete.  After  the 
completion  of  the  entire  length  of  invert  these  pipes  were 
filled  with  1  :  1  mortar. 

Invert  Proves  Solid;  No  Settlement 

Three  months  have  elapsed  since  the  completion  of 
the  entire  invert  and  no  cracks  or  settlements  have  devel- 
oped. Before  starting  the  work  it  was  thought  there 
might  be  some  danger  of  the  invert  concrete  settling  and 
separating  from  the  bottom  of  the  side-wall  concrete, 
thereby  breaking  the  bond.  However,  the  careful  tamping 
of  the  invert  concrete  beneath  and  against  the  side  walls 
undoubtedly  prevented  this  separation. 

This  tunnel  is  being  constructed  by  Joseph  Hanreddy, 
of  Chicago,  111.,  under  the  direction  of  George  P.  Staal, 
City  Engineer.  The  writer  is  resident  engineer  of  con- 
struction. 
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Blimey  HimceMim©  fbs5  SUs^aMimgl 
Ws^goims  Omt  ©f  Pat 

The  views  herewith  show  a  barney  incline  rigged  up 
in  the  foundation  pit  for  a  new  loft  building  at  24th 
St.  and  Broadway,  New  York  City,  by  the  Thompson- 
Starrett  Co.,  builder,  for  hauling  the  dirt  wagons  up  to 
street  level.  The  arrangement  is  simple,  enables  wagons 
to  take  a  full  load,  avoids  the  use  of  snatch  teams  and 


suad  FIE©  Syst©S!m 

By  H.  J.  Saunders* 


In  the  work  of  the  Pacific  District  of  the  Division 
of  Valuation,  Interstate  Commerce  Commission,1  it  was 
early  realized  that  for  filing  the  mass  of  notes  and  other 
accumulated  material  some  system  must  be  found  which 


FIG.  2. 


THOMPSON -ST ARRETT  CO.'S  BARNEY  IN  POSITION  FOR  HAULING  A  LOADED  WAGON  UP  THE  INCLINE 


is  much  more  convenient  than  any  other  arrangement 
of  hauling  line.  It  is  not  strictly  new,  but  in  New  York 
City  it  is  an  innovation  in  building  practice.  A.  _  G. 
Moulton,  superintendent  for  the  builder,  is  responsible 
for  using  it  in  this  case. 

The  barney  car  runs  on  a  narrow-gage  track  of  light 
rails  laid  on  the  incline.  The  nose  of  the  car  comes 
above  the  level  of  the  rear  axle  of  the  wagon  and  thus 
when  placed  behind  the  axle  pushes  the  wagon  up  the 
slope.  A  cable  from  the  front  of  the  car  goes  up  the 
incline  to  a  snatch  block  near  the  top,  where  it  passes 
through  the  decking  and  laterally  downward  to  a  hoist- 
ing engine.  . 

The  car,  as  will  be  noted  in  the  view  in  Fig.  1,  is  quite 
heavily  made,  and  the  butting  block  is  well  braced  back 
to  the  main  frame. 


would  be  practically  self-indexing  and  would  allow  for 
unlimited  expansion.  The  Pacific  District,  with  head- 
quarters at  San  Francisco,  includes  some  300  railroads, 
covering  15  Western  States.  Further,  it  was  found  that 
the  notes  for  the  first  1,000  mi.  of  roadway  alone  occu- 
pied eight  12x24-in.  filing  drawers.  Multiply  this  by 
50  (50,000  being  the  approximate  total  mileage  m  the 
district)  and  one  can  begin  to  appreciate  the  problem 
presented. 

The  actual  inventory  work  is  divided  among  the  several 
district  departments— roadway,  structural,  mechanical, 
telephone  and  telegraph,  and  land.  The  Eoadway  De- 
partment, having  the  largest  force  in  the  field,  and  ac- 
cumulating the  most  material,  is  the  only  department 
that  will  be  described  here. 

The  notes  which  are  taken  and  computed  by  the  field 
parties  are  forwarded  to  the  district  office  for  final  check- 
ing and  compilation.  They  are  bound  into  volumes, 
having  heavy  manila  covers  marked  as  indicated  m  Fig.  1. 
After  receipt  in  San  Francisco  they  are  divided  into 
convenient  size  for  handling  and  are  filed  in  12x24-m. 
steel  filing  drawers,  42  to  a  section.  In  these  drawers 
the  various  classes  of  notes,  such  as  "cross-section, 
"track,"  etc,  are  separated  by  brown  letter-size  folders 
with  heavy  blue  guide  cards  (one-third  cut)  separating 
the  valuation  sections. 

Maps,  profiles  and  plans  are  forwarded  by  the  held 
parties  with  the  notes,  and  after  being  marked  by  the 


FIG   1     BARNEY  FOR  HAULING  DIRT  WAGONS  OUT  OF 
FOUNDATION  PIT 


*731  Wells  Fargo  Building,  San  Francisco.  TT,tpr<,tate 
iThe  work  of  the  Division  of  Valuation  of_ the  ^state 

Commerce  Commission  was  described  quite  fully  by  George  tx. 

Burgess  in  "Engineering  News    of  July  1, 
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district  office  filing  clerk  with  their  appropriate  file  num- 
ber are  card-indexed  and  filed  in  pigeonholes,  which  were 
lound  to  be  much  more  accessible  than  drawers.  Maps 
and  profiles  are  rolled  and  plans  are  folded. 

A  decimal  system  of  indexing  was  adopted,  the  fol- 
lowing primary  numbers  being  selected  to  distinguish 
the  different  classes  of  material  and  the  correspondence 
regarding  the  same : 

420  Field  Notes. 

430  Maps. 

440  Profiles. 

450  Plans. 

Immediately  following  one  of  the  above-cited  numbers 
is  the  number  designating  the  carrier,  after  which  is 


895 


Val.  Seo. 


Mile  Post 
Station 


Kind  of  Notes 

  to  Mile  Post 

  to  Station 


Party  No.  

Fig- 1 


Engr  in  Charge 
 191_ 


for  the  carrier  concerned,  which  is  divided  into  valua- 
tion sections  and  each  section  subdivided  as  to  kind  of 
notes. 

Maps,  profiles  and  plans  after  being  marked  are  card- 
indexed  as  shown  in  Pig.  2.  The  serial  number  is  placed 
on  each  print,  so  that  it  can  be  conveniently  picked  out 
trom  the  pigeonhole  containing  other  prints  of  that  file 
number.  This  card  index  is  on  3x5-in.  white  cards,  blue 
guide  cards  one-half  cut  being  used  to  distinguish  dif- 
ferent carriers,  and  salmon  guide  cards  one-third  cut 
being  used  to  distinguish  valuation  sections  of  each  car- 
ner. 

Before  any  carrier's  notes  are  considered  in  the  dis- 
trict office  all  notes  are  thoroughly  gone  over,  a  general 
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added  a  number  showing  kind  or  account.  Thus  the  file 
number  420  3  M  03.2  would  indicate  field  notes  420 

Zn  (M°^eTn  EailWaJ  (3)'  M°ntana  Valuati™  Sec-' 

had   f ;  crosritctlori  notes  (2)-  lf  the  iast  fig™ 

had  been  1,  it  would  have  indicated  track  notes;  3,  struc- 

seTiom  ^  i  Thtant  fn§'ineer's  notes^  5,  platted  cross- 
sections,  and  6,  general  data  or  correspondence  regard- 
ing some  particular  point  in  the  inventory 

Fi  e  number  430.3  M  03.2  would  indicate  map  (430) 
tioT' <U$r^™l  (3)'  M°ntana  ValuatL!  S  : 

I  w!  i  V  ?■  (2)-  "  the  last  fi8'ure  had  been 
Th  last  fil  vdrted  aliS^;  3,  miscellaneous, 
be    in    bpg7!  t6n  m  ^  CaSe  the  accouilt  na- 

tion t0  which1 fT  >  COmmerCe  Commis^  classifica- 
tion to  which  the  item  m  question  is  chargeable 

Each  book  of  field  notes  after  being  indexed  as  indi 
-ted  above  has  then  but  one  place  for  "filing-! drawer 


scheme  of  instructions  prepared,  table  of  weights  of  track 
material  compiled  and  other  standard  data  worked  up. 
Ihe  work  of  assembling  the  data  by  accounts  on  the 
Commission's  llxl7-in.  assembly  forms  is  then  begun, 
each  computer  having  his  special  work  outlined  in  ad- 
vance and  the  work  proceeding  in  a  systematic  manner, 
as  many  helps  as  possible,  such  as  computing  machines 
diagrams,  tables  and  slide  rules,  being  used.  A  record 
ot  all  computing  work  done  in  the  district  office  is  re- 
tained on  the  form  shown  in  Fig.  3,  which  is  used  as  the 
back  cover  of  each  book. 

The  computers  enter  certain  data  obtained  from  the 
notes  in  other  card-index  files,  among  which  is  the  joint- 
ownership  file  shown  by  Fig.  4.  Filing  one  of  these 
cards  under  each  carrier  concerned  will  doubtless  be  the 
means  of  avoiding  a  large  amount  of  duplication.  An- 
other is  the  abandoned-property  file,  which  is  made  on 
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letter-size  sheets,  as  shown  in  Fig.  5.  These  are  filed 
in  regular  12x24-in.  file  drawers  by  carriers  and  subdi- 
vided by  accounts.  A  carrier's-claim  file  is  made  on  3x5- 
in.  white  cards  subdivided  by  suitable  guides  into  carriers, 
states  and  valuation  sections.  This  file  shows  a  con- 
venient record  of  items  regarding  which  there  has  been 
no  final  agreement  between  the  Government  and  the  car- 
rier's engineers.    A  sample  from  this  file  is  shown  in 

Fig.  6.  .     .    ,  . 

A  card  file  on  3x5-in.  white  cards  is  maintained  to 
show  the  general  file  number  assigned  to  each  carrier, 
filed  alphabetically.  The  corporate  name  is  given  in  full, 
with  the  mileage  of  main  track,  date  of  inventory  and 
other  general  information. 

A  complete  file  of  freight  tariffs  is  maintained  for 
use  in  figuring  freight  on  all  articles  inventoried  in  this 
district.  &  These  are  card-indexed  as  shown  in  Fig.  7,  the 
cards  being  divided  by  suitable  guides  into  states  and 
carriers. 

The  foregoing  system  of  indexing  and  filing  seems  to 
be  flexible  enough,  so  that  there  will  be  no  danger  of 
its  becoming  burdensome,  and  at  the  same  time  it  is 
capable  of  almost  unlimited  expansion. 

For  the  Pacific  District  R.  A.  Thompson  is  member  of 
the  Engineering  Board;  M.  P.  Paret  is  District  Engi- 
neer; C.  H.  Byers  is  Assistant  District  Engineer  and 
the  writer  is  Office  Engineer. 

C@iMa©etiimg  Cast-Effon  Pip© 
Sections  TLJimdeir  W^tei8 

A  new  36-in.  cast-iron  water-works  intake  has  been  laid 
at  Quincy,  111.,  to  replace  a  30-in.  wood-stave  pipe  line. 
The  new  intake  is  1,823  ft.  long,  the  individual  pipes 
being  of  the  bell-and-spigot  type.  The  initial  operation 
in  the  actual  laying  of  the  pipe  was  to  place  four  12-ft. 
lengths  on  skids,  parallel  to  the  shore  line.  The  lengths 
were  connected  together  by  ordinary  lead  joints  calked 
by  pneumatic  hammer.  These  48-ft.  sections  were  made 
up  with  a  6-in.  bell  forward  and  a  machined  spigot  at 
the  rear  end.  A  bead  had  been  cast  on  the  pipe  18  m. 
from  the  special  spigot. 

The  lead  joint  was  poured  into  the  6-m.  bell  around 
a  cast-iron  form  turned  to  the  exact  shape  and  size  of  the 
machined  spigot.  After  the  lead  had  set,  the  form  was 
removed.  Heavy  steel  clamps  were  then  bolted  around 
the  pipe  back  of  the  forward  bell  and  around  the  bead 


When  a  section  was  to  be  taken  out  for  laying,  a  large 
scow  was  anchored  with  the  A-frame  derrick  over  the 
section  to  be  hoisted  (see  Fig.  2).  Two  hitches  were 
taken  around  the  side  of  the  pipe,  which  was  hoisted  off 
the  skids ;  the  scow  was  then  pushed  out  to  an  anchorage 
over  the  site.  The  pipe  was  carried  above  the  water  as 
shown  in  Fig.  1. 

When  the  trench  had  been  reached  the  section  was 
lowered  and  with  the  help  of  a  diver  the  spigot  end  was 
led  into  the  bell  of  the  preceding  section.  Bolts  were 
passed  through  the  clamps  (which  had  already  been 
bolted  around  the  bell  and  spigot),  and  by  tightening 
the  nuts  on  the  bolts,  the  spigot  was  forced  as  deeply 
as  possible  into  the  cold  lead  in  the  bell.  The  diver 
then  calked  the  lead  around  the  pipe  with  a  pneumatic 
hammer.   All  the  clamps  and  bolts  were  left  on  the  pipe 


PIG  2    PIPE  SECTIONS  MADE  UP  ON  SHORE  AND 
AWAITING  TRANSPORTATION 

to  strengthen  it.  No  backfilling  had  to  be  done,  as  the 
sand  drifted  into  the  trench  very  rapidly,  and  within  a 
few  hours  the  pipe  was  entirely  covered. 

The  new  intake  was  designed  by  W.  R.  Gelston,  Super- 
intendent of  the  Citizens  Water-Works  Co.,  who  also 
supervised  the  construction.  The  contractor  was  Joseph 
G.  Falcon,  of  Evanston,  111. 

H@w  Thi<s@TW  fos*  ILoimg  Life 
Cast-Is3©^  Pap© 

A  new  explanation  for  the  claimed  longer  life  of  buried 
cast-iron  pipe  over  rolled  steel  or  iron  pipe  was  given  m 
a  paper  presented  before  the  last  annual  meeting  of  the 
American  Foundrymens  Association  by  R.  C.  McWane 


PIG.  1.     TRANSPORTING  48-FT.  PIPE  SECTION  TO  SUBMARINE  TRENCH 
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and  H.  Y.  Carson,  of  New  York.    The  initial  rusting  of 
east  iron  is  pictured  as  taking  place  rapidly,  owing  to 
the  impurities  in  it  like  phosphorus,  sulphur,  silicon, 
ete.    But  the  rusting  soon  stops,  since  the  undisturbed 
crystals  are  held  together  at  one  or  more  points  by 
metallic  bonds  and  the  surface  rusting  is  so  intenneshed 
with  the  irregular  aggregations  of  crystals  that  the  force 
exerted  by  absorbed  moisture  is  not  sufficient  to  separate 
the  crystals  and  the  oxide.    The  rust  therefore  remains 
as  a  protective  coating.   Rolled  metals,  on  the  other  hand 
are  pictured  as  having  their  original  structure  destroyed 
and  as  consisting  of  a  series  of  laminations  and  leaves 
which  are  easily  dislodged  when  rusted. 

m 

M©v©l  M©tlh©d  ©f  Ds-aiimfiimg  & 
Swamp  for  ana  Eartta  Fill 

That  part  of  Delaware  through  which  the  Coleman 
du  Pont  Road  is  now  building,  between  Georgetown  and 
Selbyville,  is  level  and  for  the  most  part  free  from 
swamp  lands.  Although  the  specifications  required  all 
swamps  to  be  drained  and  excavated  to  solid  foundation 
it  was  thought  inadvisable,  on  account  of  expense,  to  do 
this  m  all  cases.    In  one  instance  a  swamp  was  reached 


iflto  the  muck.  The  muck  floated  up  through  the  hole 
being  pushed  out  by  the  Weight  of  the  fill.  Following 
this  observation  many  holes  were  dug  through  the  net 
work  ot  roots,  which  allowed  the  underlying  muck  to  es- 
cape and  permitted  the  fill  to  settle  to  good  foundation. 
1  he  holes  were  dug  in  each  case  parallel  to  the  fill  and 
about  3  ft.  from  its  toe.  About  $1,500  was  saved  by  this 
method,  according  to  Charles  M.  Upham,  Chief  Engineer 
<»1  the  Coleman  du  Pont  Road,  Inc.,  Georgetown,  Del. 

m 

M©w  HiF©ia~C©lba&aft  ASl©^  Slh©ws 
PiPOinmiisniagg  Ps3©^)©^!©© 

Studies  of  an  iron-cobalt  alloy,  formula  Pe2Co,  made  by 
I.  D.  Yensen  at  the  Engineering  Experiment  Station  of 
the  University  of  Illinois,  have  shown  magnetic  properties 
of  great  promise  m  electrical  design.  The  iron  was  of  a 
double-refined  electrolytic  product  and  the  alloy  was 
melted  m  a  vacuum  furnace.  Impurities  did  not  rise 
above  0.03%. 

^e Juration  ^lue  of  magnetization  was  found  to  be 
13%  higher  than  that  of  pure  iron.  Moreover,  its  per- 
meability in  medium-strength  magnetic  fields 'is  25% 
higher  than  for  pure  iron  or  commercial  grades  of  iron 


BUILDING  THE  FILL  WHICH  REMAINED 


Which  consisted  of  a  network  of  roots  and  shrubs  about 
A  it.  in  thickness,  floating  on  about  4  ft.  of  muck  of  a 

Z  T  TSif ^  BeW  tMs  wa*  *°lid  founda- 
tion of  a  sandy-clay  nature.  The  grade  of  the  road  re- 
tired about  a  6-ft.  fill  over  the  swamp,  and  it  was 
decided  that  so  heavy  a  fill  would  soon  seek  a  solid 
ioundation. 

it  m2tlZT  was  pa.rtly  completed  h  ™  noticecl  «■* 

Tt  ett    a'lmUeh  as  Was  exPet'ted>       **>  floating 

urfat  of  tT  r°0t\and  ShlUbs  that  «™tituted  thf 
surface  of  the  swamp.  A  method  of  overcoming  this  was 
suggested  when  a  stump  was  blown.  The  hole  left  by  the 
uprooted  stump  extended  through  the  network  of  -oo 


UNSTABLE  UNTIL  DRAINED  BY  SUMP  HOLES 


its  hysteresis  loss  in  medium  high  densities  is  consid- 
erably less  than  for  the  best  grade  of  commercial  train- 
former  iron.  At  maximum  densities  the  hysteresis  loss 
is  about  the  same  as  for  commercial-  iron.  'The  specific 
electrical  resistance  is  about  that  of  pure  iron 

Mechanically  the  alloy  is  brittle,  but  fairly  strong  In 
the  forged  state  the  alloy  is  over  twice  as  strong  as  pure 
iron,  but  when  annealed  the  ultimate  strengths  of  the  allov 
and  of  the  pure  iron  are  about  the  same. 

The  high  cost  of  cobalt  at  the  present  time  prohibits 
the  wide  use  of  such  an  alloy,  but  if  the  price  of  cobalt 
should  drop,  the  alloy  might  find  use  in  parts  of  electrical 
machinery  where  the  magnetic  density  is  necessarilv  hixrh 
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such  as  the  armature  teeth  of  motors  and  generators. 


It 


is  expected  that  the  electrical  resistance,  now  low,  can 
be  raised  by  the  addition  of  other  alloying  metals.  This 
would  reduce  the  eddy-current  losses. 


A  240-Ft.  Plate-Girder  Swing-Bridge  —  A  remarkable 
swing-bridge  was  completed  a  few  months  ago  on  the  Can- 
adian Pacific,  where  its  "Short  Line"  crosses  the  Lachine  Canal 
at  Caughnawaga,  near  Montreal.  It  was  built  in  phenome- 
nally short  time — Dec.  1,  1914,  to  June,  1915.    The  crossing  is 


Tunnelins  With  Canary  IJirds  No  Cruelty — Use  of  canaries 
to  test  the  condition  of  the  air  in  the  West  Side  tunnel,  far  be- 
neath the  bed  of  Lake  Erie,  in  which  scores  of  men  are  work- 
ing, is  not  a  violation  of  the  law  prohibiting  unnecessary 
cruelty  to  animals,  in  the  opinion  of  Cheney  C.  Jones,  gen- 
eral agent  of  the  Cleveland  Humane  Society.  G.  C.  "Van 
Duzen,  superintendent  of  construction,  said  yesterday  that 
the  birds,  kept  in  a  cage  in  the  tunnel  office,  spend  but 
one-half  hour  each  day  in  the  tunnel. — From  the  Cleveland 
"Plain  Dealer,"  Oct.  21,  1915. 

To  Prevent  Washouts  on  Roads  in  Maryland  low  concrete 
barriers  are  built  diagonally  through  the  shoulder,  from  edge 
of  road  to  ditch.  These  are  constructed  flush  with  the 
shoulder,  and  on  5  to  6%  grades  and  medium  soil  are  spaced 
25  to  30  ft.  apart.  On  steeper  grades  the  spacing  would  be 
closer.     The  Maryland  "breakers"  are  12  in.  wide  by  18  in. 


PLATE-GIRDER  SWING-BRIDGE  OVER  LACHINE  CANAL.  840  FT.  LONG 


double-track,  and  four  girders  are  used.  Their  length  is  239 
ft.  7  in.  and  their  depth  13  ft.  6%  in.  over  the  pivot  pier  and 
8  ft.  at  the  ends.  The  girders  weigh  112  tons  each;  the  whole 
swing-span  weighs  615  tons.  The  photograph  shows  the 
swing-bridge  and  a  90-ft.  span  on  the  south  bank  of  the  canal 
for  a  future  railway  crossing. 

Why  Some  Retaining  Walls  Fail— The  picture  shows  a 
retaining  wall  holding  a  bank  in  front  of  a  California  sub- 
urban residence.  It  is  claimed  by  some  to  be  a  model  of 
beauty  in  cobblestone  walls.  Its  dimensions,  however,  are 
more  interesting  than  its  beauty.  The  wall  is  reported  as 
being  about  400  ft.  long  and  from  2  to  12  ft.  high.  Its  thick- 
ness at  the  top  is  12.  in.  and  at  the  base  24  in.  There  is  a 
footing  a  ft.  wide  under  the  wall.  The  face  of  the  wall  is 
formed  into  pilasters  at  intervals,  but  these  have  only  an 
architectural  effect  and  their  buttress  function  is  negligible. 


TWELVE-FOOT  COBBLE  RETAINING  WALL,  ONLY  24  IN. 
THICK  AT  BASE 

In  spite  of  the  fact  that  the  proportioning  of  the  wall  violates 
all  rules  and  principles  as  to  thickness,  it  is  still  standing 
and  will  probably  continue  to  stand  so  long  as  the  earth 
behind  it  remains  fairly  dry  and  coherent.  The  wall  is  said 
to  have  cost  $1,400  to  build,  but  the  owner  got  the  cobbles 
and  the  sand  for  the  cost  of  hauling  them  2  mi. 


deep.  Where  the  shoulders  are  kept  in  repair  the  "breakers" 
do  not  obstruct  travel. 

Cost  oi  Ditching  by  Dynamite— Two  interesting  cases  are 
noted  in  the  November  issue  of  the  Du  Pont  powder  com- 
pany's house  organ.  A  large  contract  for  ditching  by  dyna- 
mite was  recently  executed  by  L.  W.  Acheson,  of  Salem,  Ore., 
at  a  contract  price  of  $1.41%  per  rod  where  the  right-of-way 
was  cleared.  Holes  for  a  4x3% -ft.  ditch  were  spaced  18  in. 
apart  and  were  18  in.  deep,  except  where  stumps  and  matted 
roots  prevented.  In  each  hole  one-half  stick  (%  lb.)  of  60% 
dynamite  was  used.  In  the  holes  of  small  depth  heavier 
charges  were  employed.  About  6,000  lb.  of  explosive  was 
used.  Three  electric  blasting  caps  were  placed  at  intervals 
in  each  150-ft.  section.  A  crew  of  four  men  blasted  a  maxi- 
mum of  1,800  ft.  of  ditch  in  8  hr.  Working  through  an  open 
swamp,  600  ft.  was  blasted  out  in  2  hr.  In  the  second  case 
a  ditch  12  ft.  wide,  4  ft.  deep  and  about  400  ft.  long  was 
recently  blasted  across  a  mud  flat  at  Carney's  Point,  N.  J., 
by  A  E  Anderson.  Three  rows  of  holes,  4  ft.  apart,  were 
put  down  along  the  line  of  the  ditch.  The  holes  were  made 
with  a  shovel  handle  and  were  18  in.  apart  in  the  row  and 
3  to  4  ft.  deep.  Each  hole  was  loaded  with  two  cartridges 
of  60%  dynamite — one  at  the  bottom  and  one  15  to  18  m. 
down  from  the  top.  In  the  middle  row  for  part  of  the  line 
two  cartridges  were  put  on  the  bottom  and  a  third  was 
placed  at  the  top.  The  charges  were  primed  with  No.  8 
blasting  caps  every  15  ft.  The  cost  covered  800  lb.  of  dyna- 
mite, $120;  exploders,  50c;  labor  of  four  men  for  one  day,  $S— 
total,  $128.50. 

The  Strength  of  Bridge  Stringers  as  affected  by  creosoting 
has  been  the  subject  of  tests  made  under  the  direction  of 
the  Forest  Service,  United  States  Department  of  Agriculture 
(Bulletin  286,  Sept.  27,  1915).  The  woods  used  were  loblolly 
pine,  longleaf  pine  and  Douglas  fir.  The  treatment  was  ot 
two  kinds— boiling  and  steaming.  The  following  deductions 
were  reached:  (1)  Timber  may  be  very  materially  weakened 
by  preservative  treatment,  but  creosote  in  itself  does  not  ap- 
pear to  injure  it.  (2)  Treatment  which  will  seriously  injure 
one  timber  may  have  little  or  no  influence  on  the  strength  of 
another,  and  the  same  treatment  may  have  different  effects 
upon  different  pieces  of  the  same  species.  (3)  Comparisons 
should  not  be  made  of  the  effect  of  a  preservative  process 
upon  timbers  of  different  species. 
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A  live  subject  of  discussion  at  the  recent  Dayton  con- 
vention of  the  American  Society  of  Municipal  Improve- 
ment was  the  desirability  of  mortar  beds  or  monolithic 
construction  for  brick  pavements.  The  question  of  adopt- 
ing standard  specifications  covering  the  use  of  mortar 
beds  for  stone-block  and  brick  pavements  was  thoroughly 
investigated  by  the  subcommittees  on  these  types  of  pave- 
ment, and  in  each  instance  the  conclusion  was  reached 
that  this  method  of  construction  had  not  yet  got  beyond 
the  experimental  stage  and  that  the  society  should  not  yet 
approve  it.  This  seems  to  justify — if  justification  is 
necessary — the  attitude  taken  by  Engineering  News  in 
the  editorial  of  Aug.  5,  1915. 

Emphasis  was  placed  on  the  fact  that  the  monolithic 
method  of  constructing  brick  and  stone-block  pavements 
is  an  experiment;  and  the  point  of  view  taken  by  this 
journal  in  this  and  in  similar  instances  is  that  any  depart- 
ure in  practice  from  that  which  has  been  long  established 
should  be  thoroughly  tested  before  it  is  adopted,  especially 
if  the  established  methods  have  given  and  can  give  satis- 
factory results,  and  that  the  success  of  the  mortar  bed 
or  the  monolithic  method  of  construction  remains  to  be 
demonstrated.  This  is  precisely  the  attitude  taken  by  the 
subcommittees  of  the  American  Society  of  Municipal  Im- 
provements, which  was  approved  by  the  society  as  a  whole. 

From  the  various  opinions  publicly  expressed  at  the 
meeting  and  from  conversations  with  various  engineers 
there  seems  to  be  little  question  that  so  far  the  experience 
with  the  new  monolithic  pavements  has  been  satisfactory, 
and  Engineering  News  is  very  glad  to  record  that  fact. 
There  were,  however,  other  points  brought  out  in  these 
conversations  which  are  noteworthy  in  this  connection. 
They  are  as  follows :  While  it  is  true  that  there  is  often 
a  small  air  space  between  the  sand  cushion  and  the  brick 
surface  the  reason  is  easily  explained.  The  sand  cushion 
must  be  thoroughly  compacted,  and  it  is  practically  im- 
possible to  compact  clean  dry  sand  by  rolling.  It  does 
compact  some  under  the  vibration  of  traffic  after  the  pave- 
ment is  completed — hence  the  objection  that  has  been 
raised  to  sand  cushions.  (It  was  generally  agreed  that 
the  talk  about  the  sand  flowing  out  from  under  the  pave- 
ment is  tommy-rot.)  If  sand  is  not  perfectly  clean,  if 
it  has  a  little  clay  or  loam  added,  it  will  compress  and 
form  a  compact  cushion  much  more  easily ;  and  the  same 
end  may  sometimes  be  accomplished  by  slightly  dampen- 
ing the  sand  while  rolling,  which  causes  adhesion  of  the 
particles.  When  these  details  are  properly  looked  after, 
it  was  generally  conceded  just  as  good  brick  pavements 
could  be  laid  on  a  sand  cushion  as  on  a  mortar  bed. 

On  the  other  hand,  it  seems  certain  that  the  omission 
of  the  bedding  course  entirely,  as  practiced  by  W.  T. 
Blackburn  of  the  Dunn-Wire-Cut-Lock  Brick  Co.  at 
Paris,  111.,  has  great  advantages  in  eliminating  construc- 
tion hazards.  There  are  some  possible  disadvantages, 
however,  which  remain  to  be  disproved.    It  has  been 


suggested  that  a  monolithic  pavement  half  brick  and  half 
concrete,  having  different  rates  of  expansion,  top  and  bot- 
tom, because  of  the  difference  in  materials,  may  develop 
cracks  from  internal  stress.  Moreover,  when  the  sub- 
surface conditions  are  such  as  to  cause  cracks  in  the  con- 
crete base,  these  cracks  will  probably  extend  through  the 
brick  wearing  surface,  if  this  is  made  monolithic  with  the 
base,  where  the  wearing  surface  might  otherwise  have 
been  kept  intact. 

W. 

§><ewsig><e  Tiresittffimeimtt  anadl  ths.®  War 

Among  the  numerous  vagaries  of  the  European  War, 
two  that  are  of  particular  interest  to  the  sanitary  engi- 
neer may  be  mentioned.  One  is  that  the  Royal  Commis- 
sion on  Sewage  Disposal  went  out  of  existence  some 
months  ago,  without  much  likelihood  that  its  17  years 
of  work  will  ever  amount  to  much  beyond  the  amassing 
and  digesting  of  data  and  the  early  loosening  of  the 
shackles  of  the  Local  Government  Board.  The  restric- 
tions of  this  body  bound  every  municipality  to  the  land 
treatment  of  sewage,  regardless  of  local  conditions  against 
it  and  of  all  such  advances  as  the  septic  tank,  contact 
bed  and  sprinkling  filter  as  have  been  made  up  to  about 
1900.  It  is  a  pity  that  the  other  conclusions  of  the  Com- 
mission, most  of  which  need  Parliamentary  action  to 
become  effective,  are  not  likely  to  be  acted  upon  for 
some  time  to  come,  if  ever. 

The  other  vagary  is  that,  according  to  reports  from 
friends  of  Dr.  Karl  Imhoff,  abroad  and  here,  a  large 
number  of  Imhoff  tanks  have  been  built  in  the  conquered 
portions  of  Belgium  and  France.  It  may  also  be  men- 
tioned that  conditions  seem  to  have  been  ripe  when  the 
war  broke  out  for  the  voluntary  building  of  a  number 
of  Imhoff  tanks  in  England,  but  these  and  presumably 
more  rapid  progress  with  activated  sludge  on  a  consider- 
ably greater  scale  than  has  yet  taken  place  have  been 
held  up  in  Great  Britain  by  the  war.  Meanwhile  the  use 
of  the  Imhoff  tank  has  been  spreading  on  every  hand 
in  the  United  States  and  Canada,  and  activated-sludge 
experiments,  some  on  a  large  working  scale,  are  being  car- 
ried on  with  great  zeal  and  promising  results  in  America. 

When  the  war  is  over  and  ordinary  municipal  activities 
have  been  restored  throughout  Europe  there  may  be  some 
surprising  realignment  of  sewage  treatment.  Necessary 
economies  will  force  all  the  European  countries  engaged 
in  the  war  to  adopt  a  rational  rather  than  an  ideal  sewage- 
treatment  policy,  such  as  has  been  practiced  in  Germany 
for  a  decade  or  two.  Partial  processes,  like  screening  and 
tank  treatment,  will  doubtless  be  widely  employed,  and  in 
many  instances  nothing  more  may  be  feasible  for  years  to 
come.  If  the  activated-sludge  process  is  shown  to  be  an 
economic  success  it  bids  fair  to  be  adaptable  to  almost  any 
degree  of  treatment  and  thus  to  find  its  way  to  all  parts 
of  the  world.  By  the  time  the  war  is  over,  the  possibil- 
ities of  this  most  interesting  and  promising  method  of 
sewage  treatment  will  probably  be  determined. 
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TTYacM  Maiiimt©ip\ajm©e  om  Heavy 
JOecfoni©  Railways 

The  problem  of  the  proper  relation  of  the  railway  track 
to  the  equipment  and  traffic  which  it  carries  seems  to  be 
developing  on  interurban  electric  railways  in  somewhat 
the  same  May  as  it  has  developed  on  steam  railways.  That 
is  to  say,  the  track  construction  is  often  light  in  relation 
to  the  traffic,  and  the  strengthening  of  the  track  lags 
behind  the  increase  in  weight  and  wheel-loads  of  electric 
cars  and  locomotives.  Track  maintenance  also  in  many 
cases  fails  to  keep  pace  with  traffic  requirements. 

It  is  true  that  driving  -wheel  loads  are  lower  on  electric 
railways,  and  the  rotary  drive  from  The  motor  eliminates 
the  destructive  hammer  blow  experienced  from  the  recip- 
rocating engines  of  steam  locomotives.  On  the  other 
hand,  the  low  center  of  gravity  of  the  ordinary  electric 
drive  often  results  in  a  high  lateral  pressure  or  bursting 
effect  upon  the  rails  and  fastenings,  especially  at  curves 
and  turnouts.  Where  the  motors  are  above  the  axles,  as 
in  some  locomotives,  these  conditions  may  be  modified. 
The  advantage  of  shorter  rigid  wheel  base  on  electric  cars 
and  locomotives  is  offset  to  some  extent  by  the  use  of 
sharper  curves  on  electric  railways. 

It  has  been  suggested  that  for  light  roadway  construc- 
tion, such  as  is  often  found  on  interurban  lines,  rails  of 
75  to  80  lb.  per  yd.  may  be  even  better  than  those  of  85 
to  100  lb.,  owing  to  the  greater  flexibility  of  the  former 
and  the  consequently  wider  distribution  of  the  load  on 
the  roadbed  and  proportionately  lower  stress  in  the  rail. 
One  trouble  from  such  flexibility,  however,  is  that  it 
would  probably  result  in  greater  and  increasing  disturb- 
ance of  the  track  substructure  unless  extraordinary  atten- 
tion was  paid  to  maintaining  the  road  in  good  condition. 

One  of  the  difficulties  in  the  equipment  of  ordinary 
electric  interurban  lines  is  to  secure  large  motor  cars  that 
will  ride  easily  at  high  speeds.  The  main  difficulty  lies 
in  the  machinery  which  is  carried  by  the  car  and  the 
transmission  of  its  power  to  the  axles.  But  when  such  a 
car  is  propelled  over  track  having  low  joints  and  a  poor 
condition  of  surface  and  line,  it  is  likely  to  prove  an 
uncomfortable  conveyance  for  passengers,  which  will  not 
add  to  the  popularity  of  the  line.  Being  a  motor  car,  it 
will,  under  these  conditions,  ride  much  more  roughly 
than  if  it  was  simply  a  train  car  behind  a  steam  locomo- 
tive. And  while  the  effect  of  the  motor  car  upon  the 
track  will  be  less  destructive  than  that  of  a  steam  locomo- 
tive, it  will  be  much  more  destructive  than  that  of  a  trail 
car.'  These  conditions  indicate  that  it  is  highly  desirable 
1,,  have  the  track  of  interurban  railways  maintained  in 
good  condition. 

On  street  railways  of  course  very  different  conditions 
obtain.  For  the  main  "lines  in  large  cities  the  track  con- 
struction is  heavy  in  relation  to  the  wheel  loads  (even 
where  interurban'  cars  are  carried),  but  the  amount  of 
traffic  is  very  great.  On  the  other  hand,  track  mainten- 
ance (which  is  daily  work  on  open-track  construction)  is 
an  impossibilitv,  since  tbe  track  is  buried  in  the  paving 
and  can  be  disturbed  only  at  long  intervals.  Therefore 
flexibility  of  rail  and  deflection  of  track  are  not  per- 
missible'as  on  ordinary  railways.  For  these  reasons  the 
track  must  be  made  very  substantial  in  itself  and  placed 
ou  a  rigid  foundation,  so  that  it  will  not  only  stand  the 
traffic  but  will  be  free  from  such  deflection  or  vibration  as 
would  disturb  the  paving. 


It  is  an  unfortunate  fact,  though,  that  street  railways 
are  often  in  the  same  category  as  other  public-service 
corporations,  both  private  and  public,  in  seeming  always 
to  he  hacking  away  at  a  newly  completed  pavement  for  the 
purpose  of  replacing  or  rearranging  rails.  This  condition 
is  peculiarly  aggravated  at  crossovers  and  curves,  mainly 
because  wear  is  concentrated  there. 

The  wear  is  concentrated  on  the  railhead  and  at  the 
joints,  and  comparatively  slight  wear  at  these  parts  may 
necessitate  the  renewal  of  heavy  rails.  The  wear  of  the 
head  is  aggravated  also  by  the  dust  and  dirt  and  the 
grinding  by  wheels  of  cars  and  street  vehicles.  A  renew- 
able railhead  for  a  permanent  track  construction  in  paved 
streets  is  a  desirable  feature  that  has  been  aimed  at  for 
many  years,  but  has  not  passed  the  experimental  stages  for 
modern  street-railway  track  construction.  The  excessive 
wear  at  special  work  and  on  the  sharp  curves  required  at 
street  intersections  is  a  condition  that  can  hardly  be 
remedied  by  maintenance,  but  here  again  some  form  of 
renewable  wearing  surface  is  highly  to  be  desired. 

Wlhy  Excess  G@iad©ffimimatS©irn  Was 
IMilled  asa  Two  States 

The  defeat  of  excess-condemnation  constitutional 
amendments  in  New  Jersey  on  Oct.  19  and  in  California 
on  Oct.  2(i  seems  to  have  been  largely  due  to  a  lack  of 
knowledge  of  what  excess  condemnation  really  is  and  to 
a  state  of  mind  which  resulted  in  downing  every  amend- 
ment proposed  in  the  two  states. 

The  strongest  real  objection  to  excess  condemnation  ad- 
vanced in  the  arguments  which  came  to  the  attention  of 
Engineering  News  in  connection  with  these  two  cam- 
paigns was  that  the  power  to  take  more  land  than  is  actu- 
ally needed  for  a  given  improvement  would  afford  an 
opportunity  for  graft.  The  graft  argument  can  always 
be  urged  until  municipal  conditions  are  vastly  better 
than  they  are  now,  but  it  does  not  prevent  material  prog- 
ress in  other  lines,  and  will  not  in  this  one,  when  the 
principles  of  excess  condemnation  are  better  understood 
than  they  are  at  present.  More  educational  work  is  ob- 
viously needed. 

The  right  of  excess  condemnation  now  exists,  it  is  re- 
ported, in  Massachusetts,  Connecticut,  New  York,  Mary- 
land, Pennsylvania,  Virginia  and  Ohio,  and  Wisconsin 
can  purchase  excess  land  at  private  sale,  but  not  by  con- 
demnation. The  defeats  in  New  Jersey  and  California 
will  doubtless  prove  to  be  only  postponements  of  the  adop- 
tion of  a  measure  of  public  policy  that  is  growing  in  sup- 
port among  those  who  understand  its  meaning  and 
advantages. 

'M 

©imc©  Mot©9  tlh©  Co^OEaeE5 

The  coroner's  office  has  once  more  justified  itself  as  the 
most  humorous  institution  in  New  York  City.  Comic 
papers  would  give  many  dollars  for  just  that  right  com- 
bination of  the  elusive  and  the  absurd  which  marks  the 
verdict  on  the  first  of  the  recent  subway  collapses.  But 
why  did  the  jury  stop  at  the  Bureau  of  Combustibles? 
Win  not  drag  iii  Henry  Hudson?  Obviously,  if  he  had 
never  discovered  Manhattan  Island  a  house-that-Jack- 
built  deduction  would  readily  show  that  a  new  subway 
would  never  have  been  needed  and  the  fatal  accident  of 
Sept.  22  would  never  have  occurred. 
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Sir — In  reply  to  the  editorial  query  in  Engineering 
News  of  Oct.  14  as  to  the  effect  of  local  sections  of 
national  engineering  societies  on  the  older  type  of  local 
organizations,  permit  me  to  remark  that  our  local  society 
comprises  300  members,  observant  of  the  activities  of 
chemical,  electrical,  mechanical  and  civil  engineers,  with 
proportionate  benefits  to  the  local  sections  and  to  the 
national  bodies.  In  our  experience  the  local  society, 
embracing  all  kinds  of  engineers,  is  most  successful. 

John  Younger, 
President  Buffalo  Engineering  Society. 
Buffalo,  N.  Y.,  Oct.  22,  1915. 

W. 

of  I£impl©5Hnm©in\t 

Sir — It  is  possible  that  the  Western  Society  of  Engi- 
neers, 1745  Monadnock  Block,  Chicago,  111.,  may  attempt 
seriously  the  establishment  of  an  employment  bureau  for 
the  benefit  of  technical  men  and  the  employers  of  techni- 
cal men. 

Your  active  cooperation  is  desired.  We  wish  to  receive 
from  officers  and  past  officers  of  societies  that  have  made 
similar  attempts  the  reasons  why  the  attempts  failed,  if 
they  failed,  and  what  degree  of  success  was  encountered. 
We  would  like  to  hear  from  every  man  who  has  any  ideas 
on  the  subject,  and  the  undersigned  will  not  be  appalled  if 
the  mails  are  filled  with  letters  of  advice  or  information. 
The  task  if  properly  attempted  is  a  big  one,  we  know, 
hence  the  desire  to  receive  the  benefit  of  experience  and 
information  which  are  certainly  available. 

Ernest  McCullough, 
First  Vice-President,  Western  Society  of  Engineers. 

Chicago,  111.,  Oct,  27,  1915. 

en  Cs3©©!^  C©imcs'@t© 
ArcH  Us 


Sir — It  seems  to  me  unfortunate  that  the  competition 
for  the  design  of  the  Popolopen  Creek  viaduct  described 
in  your  issue  of  Oct.  28,  1915,  p.  856,  was  not  thrown 
open  to  more  than  one  concrete  bridge  designer.  I  do 
not  know  what  were  the  conditions  restricting  the  con- 
crete design,  but  assuming  the  ordinary  principles  of 
reinforced-concrete  construction,  I  feel  certain  that  a 
concrete  arch  bridge  of  handsome  lines  and  sufficient 
strength  could  be  built  at  this  site  for  much  less  than 
the  $139,000  estimated  for  the  submitted  design,  which 
is  nearly  three  times  as  much  as  the  estimate  for  the 
selected  steel  design.  Experience  at  similar  locations 
has  shown  that  while  steel  arches  of  the  types  submitted 
are  cheaper  than  a  reinforced-concrete  arch,  no  such 
marked  discrepancy  exists  between  the  costs  of  the  two 
types.  Coxcrete  Engineer. 

Xew  York  City,  Oct.  30.  1915. 


Sir — Referring  to  your  editorial  of  Oct.  21  in  regard 
to  railway-track  maintenance,  the  part  of  the  Interstate 
Commerce  Commission  inspector's  report  quoted  is  but 
a  repetition  of  conditions  which  I  found  to  exist  on  two 
different  parts  of  one  of  the  larger  railway  systems  of 
the  East — a  system  running  trains  from  New  York  to 
Chicago  and  other  points  as  far  west  as  the  Mississippi 
River.  The  two  parts  of  the  system  I  refer  to  are  150  mi. 
apart. 

Both  are  on  the  main  line.  At  one  place  I  noticed  ties 
cut  by  the  rails,  spikes  an  inch  above  the  rail  base,  ties 
laid  practically  in  earth  and  splashing  mud  every  time  a 
wheel  went  over  a  rail-joint.  On  the  other  part  of  the 
system  the  track  structure  is  a  little  better,  but  it  is  in 
such  shape  that  if  a  train  would  run  much  over  30  mi. 
an  hour  a  rail  would  be  sure  to  turn  over.  This  last- 
mentioned  piece  of  road  is  40  mi.  long  and  most  of  the 
grades  are  light;  yet  it  takes  a  train  from  1  hi.  and  40 
min.  to  2  hr.  to  run  the  distance.  Train  crews  have  told 
me  they  dare  not  run  over  30  mi.  an  hour  on  this  stretch 
of  road  for  fear  of  spilling  a  train. 

I  have  not  been  over  the  road  I  refer  to  since  last 
summer,  but  it  is  safe  to  say  that  these  conditions  still 
exist  on  this  road.  And  this  condition  existing  on  a 
railroad  that  does  considerable  advertising  to  get  the 
public  to  use  its  trains  ! 

There  should  be  someone  with  authority  to  see  that 
the  railroads  are  maintained  in  safe  condition. 

Ralph  C.  Wood. 

Xew  York,  X.  Y.,  Oct.  22,  1915. 


PuaMncit^  tla©  Ps*©&©cM©in 

Sir — The  editorial  on  dangerous  railway  track  in  vour 
issue  of  Oct.  21,  1915,  p.  801,  leaves  the  reader  to  infer 
that  the  only  protection  to  the  public  from  the  dangers 
of  such  track  is  inspection  by  the  government  (that  is 
to  say,  the  Interstate  Commerce  Commission),  and  that 
its  powers  need  extending.  I  wish  to  point  out  that  there 
is  another  (and  better)  protection — namely,  publicity. 

If  the  newspapers  publish  or  can  publish  the  fact  (not 
suspicion,  but  fact)  that  a  certain  railway's  track  is  not 
safe,  that  railway  will  quickly  be  forced  to  make  its  track 
safe,  reasonably  safe — not  perfect,  but  reasonably  safe, 
or,  say,  wholly  safe  and  reasonably  good.  To  show  that 
railways  can  and  will  make  operations  safe  just  for  their 
own  interest,  consider  the  fact  (and  I  have  not  seen  it 
disputed)  that  the  Southern  Pacific  Ry.  killed  not  one 
passenger  in  a  year  in  a  train  accident.  This  shows  that 
conditions  are  not  so  bad  on  all  railroads,  and  if  they 
are  bad  on  some  roads,  then  reward  the  good  and  punish 
the  bad.  Do  this  by  riding  on  the  roads  with  good  rec- 
ords, and  not  riding  on  the'  ones  with  bad  records.  This 
will  correct  the  matter  even  though  such  discriminating 
riders  are  only  10%  of  the  whole  number  of  passengers. 
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That  governmental  regulation  and  inspection  do  not 
wholly  prevent  accidents  is  shown  by  the  sinking  of  the 
steamboat  "Eastland"  at  Chicago, 
steamboat  "Eastland"  at  Chicago.  Non-Socialist. 

Crtmslhedl   JLasrm©stt©im@  Aggregate 

Sir — I  noticed  in  Engineering  News  of  Oct.  7,  1915,  the 
communication  of  G.  F.  Prussing,  Lennon,  Wis.,  regard- 
ing the  use  of  crushed  limestone  as  coarse  aggregate  in 
concrete-road  construction,  and  it  strikes  me  that  there 
is  some  justification  for  the  attitude  taken  by  the  high- 
way commissioner. 

I  presume  at  the  outset,  although  it  is  not  so  stated,  that 
the  concrete  road  in  question  is  of  the  one-course  type 
(without  a  finish  coat,  the  surface  being  floated  to  a 
fairly  smooth  finish)  which  seems  to  be  the  prevailing 
type  in  Wisconsin.  If  such  is  the  case,  then  gravel  is 
by  all  means  to  be  preferred  to  crushed  limestone,  owing 
to  its  natural  ability  to  better  withstand  the  abrasive 
forces  acting  on  it. 

Crushed  limestone  if  made  from  rock  taken  from  the 
main  workings  of  a  quarry  may  be  quite  hard,  but  in 
general,  especially  in  localities  (such  as  Lennon,  Wis.) 
where  the  main  product  of  the  quarries  is  dimension  build- 
ing stone,  the  stone  sent  to  the  crusher  is  of  inferior 
quality — strippings  or  chips  more  or  less  disintegrated. 
Such  aggregate  may  make  concrete  with  a  compressive 
strength  high  enough  to  warrant  its  use  in  structures  not 
subjected  to  wear  or  abrasion,  but  it  should  be  unre- 
servedly rejected  for  one-course  concrete-road  work. 

The  destructive  wear  and  tear  to  which  a  concrete 
road  is  subjected  cannot  be  set  down  in  terms  of  stress, 
and  owing  to  the  great  difficulties  presented  by  that  all 
too  prevalent  trouble  in  concrete  building  work,  "dusting 
concrete  floors,"  the  profession  should  draw  the  conclusion 
that  only  the  very  hardest  aggregate  should  be  used  in 
the  wearing  surfaces  of  roads,  sidewalks  and  floors. 

In  1910  the  writer  was  connected  with  the  design  and 
construction  of  one  of  the  first  reinforced-concrete  pave- 
ments, which  had  some  unique  features  as  regards  wear- 
ing surface  and  expansion  joints.  This  pavement  in  ad- 
dition to  being  reinforced  had  a  wearing  course  of  cement 
and  granite  chips,  and  although  subjected  to  heavy  traf- 
fic it  shows  little  evidence  of  wear  and  stands  out  in 
happy  contrast  when  compared  with  some  pavements  in 
which  limestone  screenings  were  used  in  the  wearing 
coat. 

The  expansion  joints  which  were  filled  with  "pecky  cy- 
press" are  not  protected  by  metal,  but  in  spite  of  this  no 
undue  wear  occurred  at  the  joints  owing  to  the  hardness 
of  the  granolithic  wearing  surface. 

Quite  recently  a  concrete  sidewalk  adjacent  to  a  large 
Chicago  department  store  subjected  to  much  parcel  truck- 
ing has  had  to  be  repaired  on  account  of  the  excessive  wear- 
ing at  the  joints,  in  some  cases  so  deep  as  to  endanger 
the  safety  of  pedestrians.  The  top  finish  of  this  walk 
was  composed  of  limestone  screenings  and  cement.  Nu- 
merous other  examples  of  the  poor  wearing  qualities  of 
some  limestones  could  be  cited. 

In  concrete-road  work  it  is  rather  costly  to  treat  the 
surface  to  resist  abrasion,  and  therefore  unless  crushed 
limestone  can  be  obtained  at  a  very  much  lower  price  it 
will  prove  more  economical  in  the  long  run  to  use  a  harder 


material  such  as  gravel,  crushed  granite  or  traprock 
for  the  coarse  aggregate. 

Regarding  the  question  of  dust  in  the  crushed  lime- 
stone, in  the  writer's  opinion  a  small  amount  on  the 
stones  is  not  objectionable,  but  if  crusher-run  stone  is 
used  too  much  dust  and  fine  powder  will  probably  be 
present  to  get  the  best  results,  using  the  ordinary  pro- 
portions of  sand  and  stone.  In  such  a  case  more  cement 
should  be  added  to  the  mixture  to  fill  the  voids  and 
thereby  preserve  the  strength  of  the  concrete.  Where 
much  limestone  dust  is  present  a  thorough  and  longer 
period  of  mixing  is  essential  owing  to  the  tendency  of 
the  dust  to  "ball  up,"  or  form  in  lumps,  when  water 
is  added  to  the  batch,  and  unless  broken  up  these  lumps 
are  sources  of  weakness  in  the  concrete. 

Albert  M.  Wolf, 
Principal  Assistant  Engineer,  Condron  Co. 

Chicago,  111.,  Oct.  26,  1915. 

fas3  (Ghrmiaiitt©  P^niimgi  BEcoxsMs 

Sir — I  note  in  Engineering  News  of  Oct.  21  some  com- 
ment on  the  standard  specifications  for  granite-block 
pavements  recently  adopted  by  the  American  Society  of 
Municipal  Improvements  at  its  Dayton  convention  and 
on  the  conclusions  reached  as  to  the  efficacy  of  the  crush- 
ing test. 

May  I,  without  assuming  too  much  of  the  I-told-you-so 
attitude,  call  attention  to  the  conclusions  on  this  subject 
embodied  in  my  annual  report  as  Chief  Engineer  of 
Highways  of  the  Borough  of  Manhattan  for  the  year 
1913?  The  matter  in  it  on  the  testing  of  granite  paving 
blocks  was  extensively  used  by  the  Association  of  Granite 
Paving  Block  Manufacturers  in  presenting  its  views  to 
the  stone-block  paving  subcommittee  of  the  American 
Society  of  Municipal  Improvements  and  was  largely  in- 
fluential in  forming  the  determination  reached,  which 
represents  a  considerable  change  from  the  prevalent  opin- 
ion among  those  discussing  granite  block  as  a  paving 
material  several  years  ago. 

The  defects  in  pavements  referred  to  in  the  report  from 
which  you  quote  were  the  cause  of  the  elimination  from 
Manhattan  specifications,  after  1912,  of  gravel-filled 
joints. 

The  point  to  which  I  wish  to  direct  attention  is  that  all 
necessary  studies,  including  a  more  extensive  program 
of  physical  testing  than  has  been  carried  out  elsewhere, 
were  made  over  two  years  ago  and  the  standards  deduced 
from  these  studies  and  experiments  were  then  adopted  in 
the  Borough  of  Manhattan.  The  entire  study  is  given 
with  considerable  detail,  including  all  the  results  of  these 
experiments  in  the  annual  reports  of  the  Borough  of 
Manhattan  for  the  years  1912-1913. 

The  adoption  of  certain  paving  standards  by  the  Amer- 
ican Society  for  Municipal  Improvements  is  of  value  to 
this  extent,  in  that  it  rules  out  certain  undesirable  mate- 
rials which  will  not  come  up  to  its  minimum  requirements. 
Materials  which  do  meet  its  requirements  can,  however, 
be  found  in  extensive  quantities;  but  the  success  or  failure 
of  pavements  laid  with  any  granite  will  depend  almost 
entirely  on  careful  visual  inspection  of  materials  and 
construction.  Henry  Welles  Durham, 

Consulting  Engineer. 

New  York  City.  Oct,  28.  1915. 
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Ssvimdl  v©s°suas  Moires3  B©dls  IFos3 

By  Will  P.  Blair* 

No  one  can  question  that  brick  pavements  constructed 
in  accordance  with  the  directions  of  the  National  Paving 
Brick  Manufacturers'  Association,  which  provide  for  a 
sand  cushion  immediately  underlying  the  brick,  have 
shown  most  satisfactory  results.  Many  examples  of  such 
streets  show  but  a  slight  impairment  from  any  cause, 
regardless  of  age  or  traffic.  The  faulty  ones  are  the 
direct  result  of  a  departure  from  or  a  failure  to  comply 
with  the  details  of  construction  generally  recognized  as 
essential. 

One  of  the  things  seldom  accomplished  is  proper  com- 
pression of  the  sand  cushion.  It  is  so  difficult  to  get  it 
done  that  many  are  willing  to  hazard  sufficient  resiliency 
for  protection  of  the  pavement  by  leaving  it  out  alto- 
gether. It  has  but  one  function,  and  only  one — that  is, 
to  relieve  the  shock  due  to  impact  in  the  use  of  the 
pavement  and  to  furnish  a  uniform  support  to  the 
overlying  monolith.  A  requirement  to  fill  up  and  roll 
and  refill  for  at  least  three  times  is  a  necessity  in  order 
to  obtain  a  uniform  and  sufficient  support. 

I  am  well  aware  that  mortar  beds  under  the  wearing 
surface  of  pavements  are  neither  new  nor  novel.  Their 
use  by  past  generations  was  not  handed  down  to  us  in 
sufficient  detail  to  pass  judgment  upon  them.  Our  ex- 
perience is  therefore  very  limited.  In  recent  years  but 
few  mortar  beds  have  been  tried  under  brick  and  stone 
pavements. 

The  writer  has  observed  the  behavior  of  five  samples 
of  brick  pavements  covering  a  period  of  25  yr.  In  one 
instance  the  brick  seemed  to  have  been  greatly  injured 
from  the  shock  effect.  The  other  examples  furnish 
evidence  to  the  contrary. 

Some  25  yr.  ago  a  street  constructed  in  monolithic 
form  in  Cincinnati  did  not  prove  very  satisfactory.  In 
five  or  six  years  the  shock  effect  seemed  to  destroy  the 
pavement.  A  small  section  of  brick  street  was  laid  in 
like  manner  in  the  downtown  district  of  Chicago,  to 
which  but  little  notice  was  given.  About  18  yr.  ago  the 
brick  gutters  on  Washington  St.,  Indianapolis,  Ind.,  were 
laid  on  mortar.  At  the  same  time  some  of  the  gutter 
on  Ohio  St.,  Terre  Haute,  was  laid  in  like  manner.  The 
first  two  examples  did  not  remain  long  in  existence.  The 
second  two  examples,  being  in  gutters,  scarcely  afforded  a 
condition  of  traffic  upon  which  to  base  judgment. 

The  most  interesting  example  with  which  the  writer 
is  acquainted  is  a  small  alley  leading  to  a  freight  yard 
and  warehouse  in  the  rear  of  the  Hulman  &  Co.'s  wholesale 
establishment  in  Terre  Haute.  The  brick  were  laid  upon 
the  green  mortar  bed  of  concrete  made  with  seven  parts 
sf  coarse  aggregate  and  one  part  of  cement.  The  brick 
surface  was  made  smooth  by  the  use  of  a  rammer  upon 
i  board  placed  upon  the  pavement.  The  joints  were  then 
filled  with  1 :  1  cement-grout  filler,  as  provided  in  our 
present  specifications.  This  pavement  has  been  subject 
to  frequent  as  well  as  heavy  traffic  for  more  than  10  yr. 
ft  is  in  almost  perfect  condition  and  shows  no  impair- 
ment whatever  either  from  thermal,  traffic,  humidity  or 
frost  effect. 


,  *Secretary,  National  Paving  Brick  Manufacturers'  Asso- 
ciation, Cleveland,  Ohio. 


James  E.  Howard,  Engineer-Physicist  of  the  Interstate 
^Commerce  Commission,  finds  that  the  resiliency  of  well- 
grouted  brick  pavements  on  a  sand  cushion  ranges  be- 
tween 0.0003  and  0.0100.  Considering  it  to  be  a  fact 
that  no  brick  in  such  pavements  have  ever  suffered  serious 
injury  from  shock,  the  question  naturally  arises,  Will 
injury  result  from  shock  in  case  the  pavement  slab  is 
doubled  in  depth?  We  have  in  mind  a  monolithic 
structure  which  includes  4  in.  of  foundation,  which 
structure  of  course  will  have  less  resiliency  than  the 
thinner  slab. 

It  is  clearly  apparent  that  such  pavements  can  be  built 
with  the  very  decided  advantage  of  assurance  that  con- 
struction details  are  complied  with.  They  can  also  be 
laid  with  the  view  of  better  resisting  injury  from  internal 
strain,  particularly  those  arising  from  moisture.  My 
opinion  leans  toward  an  expectancy  of  good  results  from 
the  monolithic  construction.  This  opinion  is  strengthened 
by  many  minor  points  of  construction  aside  from  those 
mentioned. 
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A  large  part  of  the  damage  resulting  from  the  Sep- 
tember hurricane  at  New  Orleans  was  due  to  the  break- 
down of  the  electrically  driven  drainage  pumps  through 
severance  of  the  overhead  transmission  lines.  The  first 
inference  apt  to  be  made  from  this  fact  is  that  it  would 
have  been  better  to  have  had  these  lines  in  conduits, 
where  they  would  have  been  safe  during  the  storm.  Com- 
ment upon  this  is  made  in  a  recent  report  of  the  hurri- 
cane by  George  G.  Earl,  General  Superintendent  of  the 
Sewerage  and  Water  Board  of  New  Orleans.  Mr.  Earl 
says : 

Eollowing  this  storm,  a  general  and  careful  overhauling 
of  the  transmission  lines. will  be  necessary.  The  greater 
part  of  the  troubles  on  these  lines  was  due  to  the  fact 
that  telegraph,  telephone  and  electric  light  and  other  wire 
lines  crossed  over  same  and  fell  upon  them,  causing  short- 
circuits,  or  that  trees  fell  across  them  tearing  them  down. 
The  line  from  Central  Power  Station  to  Station  5,  how- 
ever, is  in  very  soft  ground  and  was  blown  over  in  many 
places,  and  a  few  poles  on  other  lines,  subjected  to  unusual 
stresses  and  so  located  that  satisfactory  guy  wires  could 
not  be  used,  or  where  other  special  conditions  existed, 
were  also  badly  bent  over. 

We  have  often  had  the  suggestion  that  underground 
cables  would  avoid  line  troubles  of  the  character  occa- 
sioned by  this  storm.  To  some  extent  they  would,  but 
the  cost  of  an  underground  system  is  absolutely  prohibi- 
tive, and  underground  systems,  we  know  from  experience, 
are  also  subject  to  troubles  of  other  kinds,  and  in  case  of 
trouble  in  an  underground  system  following  a  great 
storm,  where  the  ground  through  which  it  passes  is  under 
water,  the  difficulty  of  quick  location  of  the  trouble  and 
of  its  prompt  repair  is  even  greater  than  with  an  over- 
head system. 

Pumping  stations,  each  operated  by  steam,  or  other 
power  at  each  station,  is  another  solution  which  various 
critics  of  the  existing  system  occasionally  advise.  I  know 
of  no  other  system  which  would  have  given  a  better  service 
during  the  hurricane  or  remained  in  service  longer  or  got 
back  into  service  more  promptly  than  the  system  here  in 
use,  and  especially  of  none  which  can  be  more  economicallv 
or  satisfactorily  operated. 
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By  Carl  H.  Nordell* 


SYNOPSIS — Reciprocating  com  pressor's,  turbo- 
blowers and  positive- pressure  blowers  are  consid- 
ered in  detail  and  flic  possibility  of  utilizing  the 
fall  of  sewage  in  a  shaft  to  coin  press  air  is  briefly 
disc  ussed. 

Compressed  air  as  used  in  the  activated-sludge  process 
of  sewage  treatment  is  required  at  pressures  that  have 
heretofore  been  met  with  rather  infrequently.  The  aer- 
ating tanks  are  10  to  20  or  perhaps  25  ft.  deep  and  call 
for  pressures  of  5  to  12  lb.  This  is  debatable  ground 
between  three  types  of  machine,  so  that  reciprocating 
compressors,  turbo-blowers  or  positive-pressure  blowers 
may  be  employed.  A  brief  discussion  of  the  character- 
istics of  each  type  will  enable  the  formulation  of  a  guide 
to  the  proper  choice  of  a  machine  for  any  given  set  of 
operating  conditions. 

The  aim  of  compressor  manufacturers  is  to  compress 
isothermaUy — without  increase  of  air  temperature — but 
that  result  is  only  imperfectly  attained.  For  the  small 
pressures  involved  in  sewage  aeration  there  are  not  great 
differences  between  adiabatic  and  isothermal  working. 
But  if  the  air  speeds  are  low  and  the  pipe  runs  are  long, 
the  heat  of  compression  will  be  dissipated  and  a  nearly 
isothermal  volume  will  be  delivered. 

The  reciprocating  compressor  is  too  well  known  to  re- 
quire an  elaborate  explanation.  It  can  be  obtained  in 
a  great  variety  of  types,  though  in  general  it  is  designed 
to  operate  at  higher  pressures  than  that  called  for  by 
the  work  in  hand. 

The  mechanical  efficiency  of  these  compressors,  as  or- 
dinarily measured  by  comparing  the  work  done  in  the 
steam  and  air  cylinders,  is  usually  in  the  neighborhood 
of  85  to  90%.  The  higher  the  pressures  it  is  necessary 
to  employ  the  more  this  figure  will  be  reduced.  The 
older  types  of  compressors  are  less  efficient  than  the  later 
ones.  The  introduction  of  large  thin-plate  valves  has 
reduced  air  velocity  through,  ports  and  cut  down  the  heat- 
ing at  this  point.  The  higher  the  pressures  the  hotter 
are  the  cylinder  walls — even  with  good  cooling  systems — 
and  the  greater  is  the  reduction  of  air  taken  in  for  com- 
pression. Tests  on  plants  in  operation  show  that  such 
losses  in  compression  may  perhaps  be  25%  (besides  the 
10  or  15%  mechanical  losses  mentioned)  for  the  higher 
pressures  used  in  aeration. 

The  first  cost  of  reciprocating  compressors  is  com- 
paratively high,  and  they  are  bulky  in  proportion  to 
their  output;  but  they  are  designed  in  great  variety, 
and  in  the  larger  sizes  are  direct-connected  to  steam, 
electric  or  oil-engine  drive.  They  may  be  had  in  any 
capacity  from  less  than  100  cu.ft.  per  min.  to  the  large 
blowing  engines  of  from  40,000  to  50,000  cu.ft.  per  min. 
High-speed  single-stage  machines  are  probably  best  fitted 
to  this  work. 


♦Engineer  of  Design,  Sewerage  Commission,  Milwaukee, 
Wis. 


The  turbo-blower  is  a  comparatively  recent  develop- 
ment. It  is  substantially  a  turbine  pump.  The  pres- 
sure is  secured  by  imparting  a  high  velocity  to  the  air, 
with  a  subsequent  transformation  of  the  velocity  head 
into  pressure  head.  Water  weighs  about  800  times  as 
much  as  air;  hence  to  secure  the  same  pressure  rise  per 
stage  with  a  blower  as  with  a  pump  the  velocity  would 
have  to  be  28  times  as  great.  In  consequence  the  ro- 
tative speeds  are  usually  carried  as  high  as  safety  will 
permit.  The  impeller  tips  are  sometimes  run  at  600  ft. 
per  sec,  when  as  much  as  3  to  4  lb.  pressure  can  be  se- 
cured in  a  single  stage.  Ordinarily,  however,  2%  lb.  is 
considered  the  limiting  pressure  per  stage. 

These  blowers  are  well  adapted  to  handling  large  vol- 
umes of  air.  Being  high-speed  machines,  they  are  com- 
pact and  comparatively  inexpensive  for  their  capacity. 
The  larger  units  show  a  very  good  efficiency,  often  reach- 
ing 75%  ;  but  the  efficiency  falls  off  with  the  size.  Driven 
by  direct-connected  steam  turbines,  excellent  overall  eco- 
nomies are  secured.  The  guaranteed  steam  consumption 
for  units  delivering  in  the  neighborhood  of  30,000  cu.ft. 
per  min.  is  as  low  as  15%  lb.  of  steam  per  hour  per  air 
horsepower. 

The  steam-turbine-driven  units  have  a  very  flexible  de- 
livery, even  at  constant  pressure,  and  by  slightly  varying 
the  pressure  high  efficiencies  over  a  large  range  of  de- 
liveries can  be  obtained. 

A  complete  line  of  turbo-blowers  direct-connected  to 
high-speed  motors  and  delivering  from  2,000  to  40,000 
cu.ft.  per  min.  has  been  developed.  Variable  delivery  at 
constant  speed  over  a  fair  range,  without  too  great  loss 
in  efficiency,  can  be  secured  by  throttling  the  discharge 
and  intake. 

Positive-pressure  blowers  operate  on  the  same  princi- 
ple as  a  rotary  pump.  Lobed  impellers  meshing  with 
each  other  in  a  manner  similar  to  the  teeth  of  a  gear 
revolve  within  a  casing,  sweeping  the  air  before  them. 
The  impellers  do  not  quite  touch  each  other  or  the  casing, 
and  there  are  consequently  clearance  spaces  through  which 
some  of  the  compressed  air  leaks  back.  With  well-made 
blowers  the  clearance  is  small  and  the  leakage  fairly  low. 

The  amount  of  leakage  is  constant  so  far  as  the  speed 
of  the  blower  is  concerned,  but  varies  with  the  square  root 
of  the  pressure.  Hence  these  machines  become  less  effi- 
cient as  the  pressure  is  increased,  and  this  tends  to  limit 
their  use  generally  to  pressures  below  10  lb.  The  leak- 
age or  slip  is  measured  by  the  number  of  revolutions  of 
the  blower  required  to  make  it  good.  Thus,  if  the  slip 
is  100  r.p.m.  and  the  speed  of  the  machine  is  500,  the 
volumetric  efficiency  is  400  r.p.m.,  or  80%.  The  capac- 
ity of  the  mat-bine  is  usually  stated  in  terms  of  the  dis- 
placement per  revolution  and  the  delivery  is  equal  to 
the  displacement  multiplied  by  the  rotative  speed  minus 
the  slip.  Obviously  the  higher  the  speed,  the  better  is 
the  efficiency. 

The  losses  other  than  slippage  are  small.  Gears  are 
used  to  keep  the  impellers  in  their  proper  relation  to 
one  another  and  in  most  machines  drive  one  of  the  im- 
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pellers  and  thus  transmit  one  half  of  the  power.  Prob- 
ably 5  to  10%  would  cover  all  losses  outside  of  slippage. 

As  the  intake  port  is  very  large,  the  air  is  not  heated 
on  entering  the  blower,  and  thus  a  good  volumetric  effi- 
ciency is  assured.  Efficiencies  based  upon  the  power  in- 
put range  from  60  to  85%. 

The  positive-pressure  blowers  are  comparatively  slow- 
speed  machines,  ranging  from  600  r.p.m.  in  the  small 
sizes  to  100  in  the  larger.  When  driven  electrically  they 
must  be  either  belted  or  geared  for  connection  with 
standard-speed  motors.  The  larger  sizes  are  well  suited 
for  direct  connection  to  cross-compound  engines,  the 
cranks  being  fixed  upon  the  impeller  shaft.  As  the  speed 
of  these  machines  is  suitable,  they  can  be  direct-connected 
to  oil  engines  of  the  Diesel  type. 

The  most  important  single  consideration  governing  the 
choice  of  a  machine  is  the  volume  of  air  it  is  to  fur- 
nish. Probably  the  least  volume  that  will  be  employed 
in  practice  other  than  testing-station  work  will  be  in  the 
neighborhood  of  1,000  cu.ft.  per  min.,  which  would  be 
ample  for  the  treatment  of  1,000,000  gal.  daily  in  tanks 
10  ft.  deep.  This  volume  at  a  pressure  of  5  lb.  could  best 
be  supplied  by  a  positive-pressure  blower  because  of  its 
low  first  cost  and  good  economy  under  these  conditions. 

$  0.06 


E 
o 
o 

1. 

t-O 

I 

o 

CL 
9) 

o 

I 


0.05 
0.04 
0.05 
0.02 
0.01 


cod 

H 

c 

Air  Pressure  in  Tubes,  Pounds  per  Square  Inch 


PIG.  1.    POWER  CONSUMED  BY  ROTARY  AND  PISTON 
AIR  COMPRESSORS 

T0J*«°mf  Th°rkelson's  "Air  Compression  and  Transmission 
tho  f  °f  machines  of  1,500  cu.ft.  per  min.  capacity  operating- 
the  same  tubes  of  the  New  York  postal  service. 

A  blower  of  this  type  and  capacity  should  have  an  effi- 
ciency of  70%,  and  would  make  a  dependable  unit  for 
constant  service. 

Where  conditions  favor  the  building  of  deeper  tanks, 
so  that  pressures  would  rise  above  8  or  10  lb.,  it  might 
allow  of  the  use  of  reciprocating  compressors.  Fig.  1 
gives  the  result  of  tests  of  the  respective  merits  of  posi- 
tive-pressure blowers  and  piston  compressors;  but  to  ob- 
tain the  true  relative  economy  of  the  two  types  there 
would  have  to  be  taken  into  consideration  capital  cost, 
depreciation  and  cost  of  attendance,  all  of  which  factors 
favor  the  positive-pressure  blower. 

There  is  another  feature  of  the  positive-pressure  blower 
which  might  outweigh  the  smaller  power  consumption 
of  the  piston  compressor.  The  most  efficient  air  dis- 
tributors so  far  found  are  porous  tile.  The  pores  of  this 
tile  are  very  minute  and  consequently  may  be  readily 
clogged  with  foreign  matter,  such  as  heavy  oil,  especially 
if  gummy  and  dirty.  The  piston  compressor  must  of 
course  use  oil  in  the  air  cylinder,  and  there  is  some  dan- 
ger that  it  will  be  carried  over  to  the  tile  unless  it  is 
carefully  filtered  out.  The  positive-pressure  blower  re- 
quires no  oil  in  the  air  cylinders,  as  the  moving  parts 


are  without  contact  and  therefore  deliver  an  oil-free  blast 
at  all  times. 

The  field  of  the  turbo-blower  begins  when  units  of 
5,000  cu.ft.  per  min.  capacity  can  be  used.  Good  effi- 
ciencies can  then  be  obtained,  and  the  first  cost  will  prob- 
ably be  about  the  same  as  that  of  the  positive-pressure 
blowers,  but  the  plant  will  be  much  more  compact  and 
perhaps  somewhat  lower  in  maintenance.  The  turbo- 
blower has  the  same  advantages  of  clean  blast  as  the  posi- 
tive-pressure blower. 

As  the  volume  of  air  required  increases,  the  ascendancv 
of  the  turbo-blower  becomes  pronounced.  Units  of  10,'- 
000  to  20,000  cu.ft.  per  min.  capacity  are  considered  large 
m  positive-pressure  blowers  and  very  large  in  recipro- 
cating compressors,  while  turbo-blowers  of  more  than 
double  this  capacity  are  not  at  all  unusual.  When  the 
amount  of  air  used  taxes  the  capacity  of  the  largest  posi- 
tive-pressure blowers,  the  field  is  virtually  clear  for  the 
turbo-blowers,  as  their  superior  economy  and  low  first 
cost  have  then  reached  very  favorable  figures. 

Considerations  of  pressure  and  volume  must  sometimes 
give  way  to  the  question  of  motive  power.  Electric  pow- 
er is  fairly  well  suited  to  positive-pressure  blowers  and 
piston  compressors  in  the  smaller  sizes,  but  in  the  larger 
sizes  (unless  expensive  gearing  is  employed)  transmis-  ' 
sion  losses  would  begin  to  tell,  as  direct  connection  is 
not  feasible.  The  larger  sizes  are  especially  well  adapted 
for  direct  connection  with  reciprocating  steam  engines 
or  oil  engines  of  the  Diesel  type.  Turbo-blowers  of°  anv 
capacity  may  be  driven  efficiently  by  direct-connected 
high-speed  motors,  and  in  sizes  where  the  steam  turbine 
is  economical  a  direct-connected  steam-driven  unit  is  an 
admirable  installation  from  every  standpoint.  These 
blowers  are  not  suitable  for  direct  oil-engine  drive  in  any 
size,  as  the  rotative  speeds  are  too  far  apart.  There- 
fore where  oil  or  gas  engines  can  be  used  the  field  of 
the  other  two  types  is  extended  considerably,  as  the  ex- 
cellent economy  of  the  engines  will  offset  the  somewhat 
high  cost  and  allow  them  to  compete. 

The  type  of  compressor  to  be  used  depends  to  some 
extent  upon  whether  a  variable  or  constant  delivery  is 
required.  It  is  by  no  means  yet  decided  whether  the 
amount  of  air  should  be  increased  when  the  peak  of  the 
sewage  flow  conies  along  or  whether  it  should  be  held 
constant.  Experiments  at  Milwaukee  so  far  go  to  show 
that  above  a  certain  minimum  limit  the  amount  of  air 
per  volume  of  sewage  can  be  varied  within  a  fairly  large 
range  without  deleterious  effects  upon  the  activity  of  the 
sludge,  provided  the  general  average  of  aeration  is  kept 
up.  If  it  is  possible  therefore  to  run  the  compressor 
at  some  constant  rate  of  delivery  throughout  the  day, 
very  favorable  conditions  are  obtained  for  the  use  of  posi- 
tive-pressure blowers  driven  by  constant-speed  motors, 
especially  in  the  smaller  installations,  where  it  is  impor- 
tant to  reduce  the  cost  of  attendance  to  a  minimum. 

But  if  it  is  found  to  be  better  practice  to  make  the 
air  used  per  volume  of  sewage  more  nearly  constant,  then 
the  blast  delivery  must  be  proportional  to  the  sewage 
flow.  In  this  case  the  turbo-blowers  will  have  a  great 
advantage  over  the  positive-pressure  blowers,  as  even  when 
run  by  constant-speed  motors  the  delivery  could  be  reg- 
ulated very  accurately,  either  by  throttling  or  by  in- 
creasing the  working  head  for  the  periods  of  low  "flow. 
In  the  larger  steam-driven  plants  the  turbo-blowers  would 
also  have  an  advantage,  as  the  delivery  of  the  units  could 
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be  varied  within  wide  limits,  without  serious  loss  of  effi- 
ciency. 

The  positive-pressure  blower  is  not  well  suited  to  a 
variable  delivery,  as  the  efficiency  falls  off  with  the  speed 
and  makes  it  the  best  practice  to  throw  units  in  and 
out  of  service  to  follow  the  load.  This  necessitates  split- 
ting up  the  plant  into  a  number  of  units  and  results 
in  reduced  efficiency. 

The  diagram,  Fig.  2,  gives  about  the  economical  range 
for  the  three  types  of  blowers  if  the  delivery  is  to  be 
nearly  constant,  though  such  a  diagram  can  naturally 
be  only  approximate. 

There  is  another  type  of  compressor,  which  has  so 
far  not  been  mentioned,  that  possesses  peculiar  interest 
in  sewage-purification  work — the  hydraulic  compressor, 
which  has  been  so  successfully  installed  in  some  mining 
districts. 

This  apparatus  uses  the  weight  of  falling  water  to  com- 
press the  air  without  the  application  of  any  intervening 
machinery.    The  water  is  allowed  to  fall  through  a  shaft 


obtained.  Probably  this  figure  would  not  be  beyond  the 
reach  of  such  a  compressor,  even  though  the  pressure  used 
is  somewhat  low  for  the  best  results.  As  the  cost  of  the 
activated-sludge  process  lies  for  the  most  part  in  the  cost 
of  power,  it  will  be  advisable  to  take  advantage  of  any 
fall  that  would  furnish  even  part  of  the  air.  Probably 
an  available  fall  of  10  ft.  could  be  utilized. 


5      TO       15      ?0      15  50 
Volume  of  Free  Ait*  in  Thousands 
Cu.  Ft  per  Minu+e 
FIG.  2.     FIELD  FOR  RECIPROCATING  COMPRESSORS, 
TURBO- BLOWERS  AND  POSITIVE  BLOWERS 

and  in  doing  so  sucks  in  air  through  a  large  number 
of  small  pipes  and  entrains  it  in  small  bubbles,  which  it 
carries  to  the  bottom  of  the  shaft.  After  descending  far 
enough  to  secure  the  required  pressure,  the  mixture  of 
air  and  water  is  allowed  to  flow  horizontally,  whereupon 
the  air  separates  out  and  fills  a  reservoir,  from  which  it 
is  drawn  as  needed.  Excellent  results  have  been  ob- 
tained with  several  installations,  notably  at  Victoria 
Mine,  Mich.,  and  Cobalt,  Out.  The  former  compresses 
36,000  cu.ft.  per  min.  to  128-lb.  pressure  with  an  efficiency 
as  high  as  82%.  This  remarkable  showing  is  explained 
in  part  by  the  fact  that  the  compression  is  absolutely 
isothermal,  the  water  absorbing  the  heat  as  rapidly  as 
it  is  generated. 

Perhaps  for  the  exceptional  plant,  where  a  considerable 
fall  of  sewage  is  available,  a  compressor  of  this  type 
could  probably  be  used  with  good  results.  At  the  same 
time  a  certain  element  of  uncertainty  exists  from  the 
possible  fouling  of  the  intake-head  pipes.  An  inexpen- 
sive trial  installation,  however,  would  show  to  what  degree 
this  might  be  serious  and  how  it  might  be  obviated. 

Tf  the  purification  can  be  accomplished  with  y2  cu.ft. 
of  air  per  gallon  of  sewage,  as  some  of  the  Milwaukee 
results  indicate,  then  an  88-ft.  fall  would  furnish  all  the 
air  required  at  5-lb.  pressure,  if  75%  efficiency  could  be 
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By  M.  D.  Fra.net f 

Extensive  tests  of  appliances  for  preventing  smoke  led 
to  the  erection  of  a  smokeless  roundhouse  in  1912  at  the 
Englewood  terminal  of  the  New  York  Central  lines  at 
Chicago.  This  house  contains  30  stalls,  in  which  from 
80  to  100  locomotives  are  handled  each  24  hr.  It  is 
situated  in  a  residence  district  and  near  an  amusement 
park.  Under  such  circumstances  it  was  difficult  for  the 
railway  company  to  obtain  permission  to  build  an  engine 
house. 

The  locomotives  west  of  Buffalo  are  equipped  with  two 
114-in.  blowers  connected  with  the  steam-jet  smoke  con- 
sumer. With  ordinary  care  there  is  no  excuse  for  smoke 
violation  after  steam  has  been  generated,  but  the  smoke 
consumer  is  of  very  little  assistance  in  building  a  new 
fire  in  a  cold  locomotive.  The  handling  of  smoke  due  to 
firing  up  the  engines  was  the  problem  that  confronted  the 
mechanical  officers  of  the  railway  in  1910.  At  that  time 
O.  M.  Foster,  Master  Mechanic,  conceived  the  idea  of 
forcing  the  smoke  by  means  of  a  fan  through  a  body  of 
water,  separating  the  unconsumed  carbon  from  the  gases 
and  permitting  the  latter  to  escape  through  a  high  stack. 
D.  R.  MacBain,  Superintendent  of  Motive  Power,  ap- 
proved the  plan,  and  a  small  plant  capable  of  taking- 
care  of  one  locomotive  was  built  at  Elkhart,  Ind.  The 
results  were  such  that  a  larger  plant  was  built  at  Col- 
linwood,  Ohio,  to  take  care  of  several  locomotives,  and 
later  (1912)  the  Englewood  plant  was  constructed.  (De- 
scribed and  illustrated  in  Engineering  Neivs,  May  15, 
1913.) 

At  the  Englewood  roundhouse  is  a  concrete  tank  22x32 
ft.,  partitioned  into  three  basins.  Each  basin  is  lined 
with  dressed  lumber,  set  about  iy2  in.  from  the  concrete. 
The  space  between  the  concrete  and  the  lining  is  filled 
with  tar.  Wooden  pins,  instead  of  nails,  are  used  for 
fastening  the  lining,  to  resist  the  action  of  the  acids. 
Fig.  1  is  an  elevation  showing  the  general  arrangement 
of  the  apparatus. 

The  smoke  duct,  60  in.  in  diameter  at  the  center  and 
tapering  to  36  in.  at  the  ends,  which  extends  around 
the  house  just  under  the  roof  and  directly  above  the 
smoke-stacks  of  the  locomotives,  is  of  "Transite."  Near 
the  center  of  the  house  an  elbow  connects  into  the  top 
of  the  60-in.  duct  and  leads  down  to  a  70-in.  steel-plate, 
double-inlet  fan,  capable  of  handling  68,000  cu.ft.  of 
500°  gases  per  minute,  at  a  total  static  pressure  of  14 
in.  at  fan  outlet- and  at  a  speed  of  950  r.p.m.  The  fan 
is  belt-driven  by  a  300-hp.  motor.  A  smoke  duct  leads 
from  the  fan  to  each  of  the  three  concrete  basins,  the 


*Read  at  recent  Cincinnati  meeting  of  International  Asso 
ciation  for  the  Prevention  of  Smoke. 

tMaster  Mechanic,  Lake  Shore  and  Michigan  Southern  Ky  , 
Elkhart,  Ind. 
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outlet  to  each  duct  coming  directly  under  a  set  of  three 
hoods  whose  lower  ends  are  submerged  in  the  tank.  The 
smoke  ducts  leading  from  the  fan,  the  hoods  and  the 
stack  are  made  of  wood  pinned  to- 
gether with  pegs  instead  of  nails. 

An  8-in.  hole  is  provided  in  each  of  the 
partition  walls  to  insure  a  uniform  level 
of  water  in  the  three  basins.  An  over- 
flow pipe  maintains  a  depth  of  14  in. 
of  water  and  prevents  the  solid  matter 
from  escaping  into  the  sewer.  A  l^-in. 
high-pressure  steam  jet  is  located  in  each 
of  the  three  ducts,  close  to  the  concrete 
tank,  to  accelerate  and  thoroughly  mix 
the  gases  with  the  water  and  prevent 
them  passing  through  the  water  in  large 
bubbles. 

The  telescopic  jacks  not  in  use  have 
dampers  closed.  A  locomotive  with  a  fire 
has  a  jack  fitted  to  the  top  of  its  stack, 
with  the  dampers  opened.  In  starting 
new  fires  it  is  necessary  to  use  the  house 
blower  slightly,  to  assist  the  action  of  the 
fan,  especially  at  extreme  ends  of  the 
house.  The  carbons  and  solids  are  sep- 
arated from  the  gases  by  repeated  washings  and  rise  to 
the  top  of  the  water  in  the  tank  in  the  form  of  a  black, 
foamy  scum.  The  gases  pass  out  through  the  stack  as  a 
white  vapor.  In  handling  80  locomotives  per  24  hr., 
from  8  to  10  bbl.  of  carbon  are  obtained  from  the  smoke 
washer.  This  has  the  appearance  of  lampblack  and  is 
thoroughly  steam-dried  after  it  is  taken  from  the  smoke 
washer.  An  analysis  of  this  material  is  as  follows :  Mois- 
ture, 3.9%;  carbon,  82.6%;  sulphur,  2.6%;  iron  oxide, 


8.7%  ;  silica,  1.8%;  calcium  oxide,  a  trace.  The  sulphur 
and  sulphuric  acids  are  retained  in  the  water,  and  the 
gases  that  pass  out  through  the  stack  arc  practically 


PIG.  1. 


ELEVATION   OF  LOCOMOTIVE -SMOKE   WASHING  PLANT, 
ENGLEWOOD,  CHICAGO 
Tank  and  stack  at  right,  ducts  connecting-  basins  with  fan,  elbow  between 
ana  smoke  ducts,  and  connection  between  locomotive  stack  and  duct 


fan 


odorless.  The  smoke  department  of  the  City  of  Chicago 
and  the  near-by  residents  are  pleased  with  the  results. 

It  is  estimated  that  the  cost  of  such  a  plant  would 
be  from  $15,000  to  $18,000  where  the  property  conditions 
are  favorable.  The  Englewood  plant  being  partly  ex- 
perimental, its  cost  was  somewhat  greater.  The  cost  of 
operation  of  this  plant  is  about  as  follows : 


Water,  18,255  gal.  at  7c.  per  M  

Coal,  10.86  tons  at  $1.75  per  ton  

Electricity,  3,360  kw.-hr.  at  $0.0129. 

Total   

The  saving 
as  follows : 


from  using  washer,  per  day 


$1.28 
19.00 
43.34 


  $63.62 

of  24  hr.  is 


M0. 80 
7.11 
8.52 


EXTERIOR  VIEW  OF  ENGLEWOOD  WASHER 


Fires  maintained   

New  fires  built  .  .  .  . 

Reduced  electrical  cost  due  to  sliding-scale  rate!!!! 

Total    $56.43 

This  makes  the  net  cost  of  operating  the  washer  $7.19 
per  day  of  24  hr.  It  is  expected  that  we  shall  be  able 
to  find  a  profitable  use  for  the  lampblack  reclaimed. 

In  firing  up  locomotives  at  an  ordinary  engine  house 
in  a  closely  regulated  smoke-abatement  territory,  it  is 
necessary  to  operate  the  blower  and  smoke  consumer  on 
the  engine.  Their  action  increases  the  draft,  which  in- 
creases the  coal  consumption.  The  blower,  steam  jet 
and  smoke  consumer  are  also  using  a  large  amount  of 
steam,  which  means  increased  consumption  of  water  and 
fuel.  We  have  found  at  Englewood  that  where  the  fires 
are  properly  started  the  draft  from  the  fan  is  sufficient 
to  draw  off  the  gases  from  the  locomotive  without  re- 
sorting to  the  blower.  This  means  a  decided  reduction 
in  the  amount  of  water  and  fuel  used. 

Experience  has  demonstrated  that  the  acids  will  eat 
out  concrete  and  metals  very  rapidly.  "Transite"  (as- 
bestos lumber)  for  the  smoke  ducts  appears  to  be  very 
satisfactory.  A  wood  lining,  fastened  with  wooden  pegs 
and  the  entire  surface  coated  with  tar,  has  given  good 
service  where  acids  and  water  are  to  be  resisted.  This 
smoke  washer  is  operated  under  patents  controlled  by  the 
American  Smoke  Washing  Co.,  S  K.  Dickerson,  5120 
Greenwood  Ave.,  Chicago,  111.,  secretarv. 
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Poaimft  Bipndlge  Coinmpleied 

The  past  month  saw  the  completion  of  the  North  Side 
Point  Bridge  over  the  Allegheny  River  at  Pittsburgh, 
Penn.,  after  one  of  the  longest  construction  periods  on 
record  for  a  bridge  of  its  size.  It  takes  the  place  of 
an  old  toll  bridge,  which  was  removed  after  being  de- 
clared an  obstruction.  The  chief  delay  in  getting  the 
new  bridge  was  caused  by  failure  to  agree  on  the  ap- 
proaches until  well  after  the  main  river  spans  were 
completed. 

The  total  construction  period  was  4%  yr.,  as  shown  by 
the  following  dates : 

(  Started  Apr.     5,  1911 

  (  Completed  Sept.    9,  1912 

(  Started  July  23,  1912 

 \  Completed  Nov.     5,  1913 

S  Started  Jan.     9,  1914 

 |  Completed  Oct.      1,  1915 

The  concrete  deck  covering  and  paving  were  done  in 
the  period  of  approach  construction,  though  let  as  a  sep- 
arate contract. 

The  Dravo  Contracting  Co.,  of  Pittsburgh,  built  the 
substructure,  the  American  Bridge  Co.  the  two  531-ft. 
steel  spans,  and  Booth  &  Flinn  the  approaches.  The  lat- 
ter firm  also  took  the  paving  contract.  The  City  of 
Pittsburgh  acted  through  N.  S.  Sprague,  Superintend- 
ent, Bureau  of  Engineering,  and  T.  J.  Wilkerson,  Divi- 
sion Engineer  of  Bridges. 


m  iiiimiiiiiiiiiimmiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii^ 


Substructure . 


Steel  spans . 
Approaches . 


Ib^s3||Ihi='ILs^M.<e  E-ira©  Chimed 
Ha§  Mew  Directors 

Governor  Brumbaugh  of  Pennsylvania  has  appointed 
a  new  Lake  Erie  and  Ohio  River  canal  board  to  replace 
the  old  board  which  went  out  of  existence  last  May  after 
reporting  on  the  prospects  and  design  of  a  canal  to  con- 
nect the  Pittsburgh  district  with  Lake  Erie.  The  new 
board  is  composed  of  W.  N.  Stevenson,  W.  V.  Follansbee, 
T.  P.  Sloan,  David  Jameson,  H.  C.  Ogden  and  A.  E. 
Adams,  all  bankers  or  "business  men."  The  secretary  of 
one  of  the  associations  booming  the  proposed  canal  in 
an  interview  said : 

These  appointees  are  eminently  satisfactory  to  all  the 
members  of  our  association  in  35  counties  in  western  Pennsyl- 
vania, Ohio  and  West  Virginia.  I  see  in  them  a  guarantee 
of  the  early  construction  of  the  great  waterway.  The  board's 
first  duty  will  be  to  complete  the  estimates  of  cost  made  by 
the  last  board,  which  will  probably  take  a  couple  of  months. 

When  this  report  has  been  prepared  the  canal  association 
will  hold  a  big  convention  in  Pittsburgh  of  those  interested 
in  the  project.  This  will  probably  be  held  early  in  January 
and,  at  it  the  time  for  holding  the  bond  elections  and  the 
amount  of  money  to  be  asked  from  each  county  will  be  de- 
cided. The  first  of  these  elections  will  probably  take  place  next 
spring,  and  should  they  prove  successful  the  canal  board  will 
probably  start  the  actual  construction  of  the  canal  next  fall. 

The  waterway  can  be  built  in  5  or  6  yr.,  making  allowances 
for  legal  delays,  though  the  actual  work  would  consume  only 
3  yr.  The  canal  ought  to  be  in  operations  in  1921  or  1922. 
At  that  time  the  Ohio  River  will  be  deepened  to  Cairo  and  with 
the  Erie  Canal  open  in  New  York  we  will  be  able  to  reach  27 
states  and  Canada  by  water  transportation. 


NORTH  SIDE  POINT  BRIDGE,  PITTSBURGH,  SEEN  LOOKING  NORTH  FROM  MT.  WASHINGTON;  SOUTH  SIDE 

POINT  BRIDGE  AT  LEFT 
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CLAY  DUMP  CARS,  HOPPER  AND  WAGONS  USED  IN  BUILDING  DAMS  FOR  ASHBY  RESERVOIR,  PITCHBURG.  MASS 


of  Suslbwsi^' 

The  coroner's  jury  which  has  been  investigating  the 
collapse  of  the  Seventh  Ave.  subway  excavation  at  New 
York  City  on  Sept.  22  has  arrived  at  the  following 
verdict : 

We  find  that  the  said  John  W.  O'Rourke  came  to  his 
death  on  the  22d  day  of  September  in  the  subway  excavation 
at  7th  Ave.  and  24th  St.  by  a  fracture  of  the  skull  and  frac- 
tures of  the  ribs;  that  death  was  due  primarily  to  an  exces- 
sive blast  at  the  northeast  heading-  of  the  excavation;  that 
while  due  care  was  not  exercised  in  estimating-  the  amount 
of  explosive  to  be  used  in  this  particular  blast,  the  evidence 
submitted  does  not  show  criminal  negligence;  that  the 
Bureau  of  Combustibles,  Fire  Department,  City  of  New  York 
which  has  control  of  all  blasting-  operations,  is  hereby 
severely  censured  for  not  carrying  out,  through  its  inspec- 
tors, the  powers  assigned  to  it  by  the  Code  of  Ordinances 

We  recommend  that  at  the  time  of  blasting-  in  the  subways 
of  Greater  New  York  no  traffic  of  any  kind  be  allowed  over 
any  part  of  temporary  structures.  We  further  recommend 
that  the  Public  Service  Commission  shall  designate  the  maxi- 
mum distance  to  which  temporary  work  shall  precede  the 
permanent  structure.  The  jury,  in  deploring  this  accident 
expresses  the  hope  that  it  will  serve  to  impress  on  all  con- 
tractors and  the  Public  Service  Commission  the  necessity 
tor  the  utmost  caution  and  care,  both  in  operation  and  inspect- 
ing of  all  subway  work. 

It  is  reported  that  the  district  attorney's  office  is  in- 
vestigating the  accident  with  a  view  to  possible  criminal 
proceedings.  This,  however,  completes  the  official  in- 
quiries into  the  September  subway  collapses.  No  cor- 
oner's inquest  has  been  held  as  yet  on  the  Broadway  ac- 
cident. 


mrg  iKeg.es'vofls-  Completed 
Losng  Alheadl  of  Tame 

A  700,000,000-gal.  reservoir  formed  by  two  1,200-ft. 
earth  dams  was  put  under  construction  for  the  City  of 
Fitchburg,  Mass.,  on  Apr.  15,  1915,  and  completed  Nov. 
1,  1915,  eight  months  ahead  of  the  contract  time. 

The  two  dams  are  rolled  earth  embankments,  each 
with  a  concrete  heart-wall  and  a  spillway.  Quicksand 
at  the  north  dam  made  it  necessary  to  excavate  from 
30  to  36  ft.  to  secure  a  good  foundation.  Hardpan  and 
boulders  were  encountered  at  the  south  dam. 

Good  embankment  material  was  found  only  one-half 
mile  distant.  It  was  loaded  into  side-dump  ears  by 
steani  shovels,  hauled  over  a  narrow-gage  railway,  dumped 
mto  hoppers,  reloaded  into  wagons  (see  view)  and  rolled 


with  steam  rollers.  Sand  and  boulders  for  crushed  stone 
for  the  concrete  heart-wall  were  found  on  the  reservoir 
site.  Building  the  heart-wall  preceded  and  paving  the 
upper  slope  followed  the  placing  of  the  embankment. 
The  top  and  downstream  slope  of  each  dam  will  be 
covered  with  top  soil  and  seeded  with  grass  and  rye,  the 
latter  for  temporary  protection  of  the  young  grass.  Part 
of  the  reservoir  site  Avas  heavily  wooded,  requiring  con- 
siderable cleaning  and  grubbing.  The  construction  of 
l1/*  mi.  of  new  highway  was  necessary. 

The  reservoir  was  built  for  the  Board  of  Water  Com- 
missioners of  Fitchburg  by  the  E.  W.  Foley  Contracting 
Corporation,  71  Wall  St.,  New  York  City,  under  the 
direction  of  Ernest  E.  Lothrop,  City  Engineer  of  Fitch- 
burg, and  J.  D.  Savage,. Resident  Engineer.  Metcalf  & 
Eddy,  Boston,  Mass.,  were  the  Construction  Engineers. 
H.  M.  Clifford,  of  the  contractors,  supplied  the  informa- 
tion here  given. 

® 

Utilities  VsUkas^iioim  Coimfes-eiace 
at  FlhaEmdleflpIhaa 

A  tentative  program  has  been  issued  by  M.  L.  Cook, 
Acting  Director  of  the  Utilities  Bureau,  Philadelphia,  for 
a  conference  on  valuation  of  public  utilities  to  be  held 
in  Philadelphia  Nov.  10,  11  and  12.  (This  bureau  was 
organized  a  year  ago  to  help  cities  in  the  study  of 
utility  problems  and  in  the  adequate  presentation  of  the 
municipal  side  of  regulation  cases,  etc) 

All  sessions  will  be  held  in  the  roof  garden  of  the  Adel- 
phia  Hotel.  The  following  general  topics  are  announced 
for  the  several  sessions : 

Reproduction  theory,  original  cost,  franchise  values, 
valuing  land,  depreciation,  going  value,  valuation  and 
the  future  in  utilities.  Among  the  many  engineers, 
utility  commissioners  and  other  speakers  announced  are: 
Hammond  V.  Hayes  and  Leonard  Metcalf,  Boston;  John 
R.  Freeman,  Providence;  II.  P.  Gillette,  Milo  R.  Maltbie 
and  Delos  F.  Wilcox,  New  York  City;  M.  L.  Cooke. 
Philadelphia;  Morris  Knowles,  Pittsburgh;  C.  A.  Proutv. 
Washington;  R.  H.  Whelten,  Newton  D.  Baker,  Cleve- 
land; C.  E.  Merriam,  E.  W.  Bemis,  Chicago;  Halford 
Erickson,  Madison,  Wis.;  J.  E.  Allison,  St.  Louis;  Clif- 
ford Thome,  Des  Moines ;  and  John  M.  Eshleman.  Cal- 
ifornia. A  full  program  may  be  obtained  from  M.  L 
Cooke,  City  Hall.  Philadelphia. 
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Among  the  election  issues  on  Nov.  2  of  interest  to 
engineers  the  general  constitutional  amendments  in  New 
York  were  overwhelmingly  defeated,  the  $27,000,000 
New  York  Barge  Canal  bond  issue  was  still  in  doubt 
at  time  of  going  to  press,  a  beginning  in  state  owner- 
ship of  sources  of  public  water-supply  in  New  Jersey 
was  defeated,  most  of  the  large  municipal  program  at 
Cleveland  was  approved,  and  street-railway  purchases  at 
Cleveland  and  at  Detroit  were  voted  down.  A  few  particu- 
lars regarding  these  and  some  other  issues  follow: 

The  majority  against  the  New  York  constitutional 
amendments  was  estimated  at  375,000,  on  early  returns. 
The  defeat  was  general,  regardless  of  party  or  geograph- 
ical location. 

Cleveland's  great  program  of  city  improvements  came 
through  successfully  for  the  major  part.  All  the  rail- 
way projects  were  carried,  but  the  proposal  to  purchase 
the  street  railways  was  defeated.  Specifically  the  voting 
resulted  as  follows:  Carried:  Union  Station  proposal, 
clearing  the  way  for  immediate  construction  of  the  new 
Lake  Shore  station;  Cleveland  &  Youngstown  R.R.  fran- 
chise, for  a  freight  terminal  and  downtown  passenger 
station;  Cleveland,  Akron  &  Canton  Terminal  Ry.  fran- 
chise, for  East  55th  St.  subway;  bond  issue  $1,600,000 
for  city's  share  in  grade-crossing  abolition;  bond  issue 
$1,000,000  for  new  schools;  $2,000,000  to  carry  on  sew- 
age-disposal construction  already  under  way;  charter 
amendment  fixing  minimum  daily  wage  of  $2.50  on  muni- 
cipal work.  Defeated:  Proposal  that  city  purchase  the 
street-railway  property  from  the  Cleveland  Ry.  Co. ;  bond 
issue  $100,000  for  public-comfort  stations;  bond  issue 
$300,000  for  opening  up  Carnegie  Ave.  extension;  bond 
issue  $1,500,000  for  deficiencies. 

Municipal  purchase  of  the  privately  owned  Detroit 
United  Railway  was  voted  down.  Of  the  total  vote  of 
68,231  only  32,628  voted  for  purchase,  or  8,278  less  than 
the  three-fifths  needed  to  carry  the  proposition.  The 
purchase  has  long  been  a  local  issue  and  the  campaign 
was  a  bitter  one. 

New  Jersey  voted  against  a  $1,000,000  bond  issue  to 
enable  the  State  Water-Supply  Commission  to  buy  the 
"Wharton  tract"  in  South  Jersey  for  use  in  developing  an 
underground  water-supply.  This  tract  was  originally 
acquired  by  a  promoter  of  one  of  the  many  schemes  to 
supply  water  to  Philadelphia  before  that  city  finally  de- 
cided to  filter  water  from  the  Schuylkill  and  Delaware 
rivers. 

Commission  government  was  voted  on  in  a  number  of 
cities.  Salem,  Mass.,  under  a  system  peculiar  to  the  Bay 
State,  having  tried  the  commission  plan  for  two  years, 
voted  on  its  continuance  as  against  a  change.  The  vote 
stood  3,122  to  2,677  for  changing  to  a  mayor  and  11 
aldermen,  the  mayor  to  have  large  if  not  absolute  veto 
power  The  commission  plan  was  adopted  in  Bridgeport, 
Conn.,  and  Watertown,  N.  Y.,  while  Buffalo,  Newburg 
and  Niagara  Falls,  N.  Y.,  elected  commissioners  for  the 
first  time  under  the  commission  plan.  A  city  manager 
will  be  chosen  by  the  Niagara  Falls  Commission;  also 
by  a  commission'  at  Ashtabula,  Ohio,  the  latter  elected 
under  the  Hare  proportional  representation  plan. 

A  Butting  Collision  on  Oct.  19  between  a  passenger  train 
and  a  freight  train  on  the  Chicago,  Rock  Island  &  Pacific  Ry. 
at  Agawam,  Okla.,  caused  the  death  of  seven  persons  and 
probably  fatal  injuries  to  two  or  three  others. 


Over  2,500  Lin.Ft.  of  Snowsheds  on  the  Southern  Pacific 
R.R.,  at  Summit,  Calif.,  were  destroyed  by  fire  on  Oct.  17.  The 
Summit  railroad  station,  a  reinforced-concrete  structure,  was 
slightly  damaged.  Through  trains  were  delayed  several  hours 
while  temporary  tracks  were  laid  around  the  burning  sheds. 

A  Small  Grain  Elevator  Tilted  by  rotting  or  settlement  of 
its  timber  suports  on  one  side,  at  Starbuck,  Man.,  Canada,  on 
Oct.  22,  1915.  The  first  signs  of  yielding  were  noticed  4  or  5 
hr.  before  the  building  fell  off  its  foundation  and  came  to 
bearing  on  the  ground  several  feet  to  one  side  of  its  original 
position  and  out  of  plumb. 

An  Earth  Slide  on  the  Panama  R.R.,  about  2  mi.  north  of 
Pedro  Miguel,  on  Oct.  31,  temporarily  buried  about  200  ft. 
of  track  and  closed  the  road  to  traffic  during  one  of  its  most 
congested  periods.  The  slide  is  supposed  to  have  been  caused 
by  unusually  heavy  rains  and  is  particularly  unfortunate  at 
this  time  when  the  canal  is  closed  to  all  traffic. 

A  Fire  in  a  Brick  School  Building  at  Peabody,  Mass.,  on 
Oct.  23  resulted  in  the  death  of  21  children.  There  were  600 
children  in  the  school  when  the  fire  was  discovered.  It  is 
stated  that  every  requirement  of  the  law  in  the  way  of  build- 
ing construction  and  fire  protection  had  been  complied  with 
and  that  the  loss  of  life  was  caused  "by  the  unfortunate  place 
in  which  the  fire  started  under  the  main  stairway  and  to  the 
accidental  blocking  of  the  main  exit."  The  building  was  of 
brick  exterior,  with  wood  floors  and  partitions,  and  the  fire 
is  said  to  have  swept  through  the  three  stories  in  5  min. 
There  were  no  fire  escapes  on  the  building. 

The  Scranton-Hal'stead  Cut-off  of  the  Delaware,  Lacka- 
wanna &  Western  R.R.  will  be  opened  for  passenger  traffic 
on  Nov.  7.  This  line  revision,  described  in  "Engineering 
News,"  of  Aug.  29,  1913,  p.  410,  is  a  relocation  between  Clarks 
Summit  7  mi.  west  of  Scranton,  and  Hallstead,  41  mi.  farther 
west  at  the  summit  of  the  division.  While  reducing  the 
mileage  only  3  mi.,  the  betterment  of  line  and  grade  is  most 
marked  Construction  was  very  heavy,  particularly  in  cut 
and  fill  and  in  the  erection  of  the  two  record-breaking  con- 
crete bridges  at  Tunkhannock  and  Martin's  Creek. 


iiiimiiiiiitiiiiiiimiiiii 


Mr  R  H  Pinkham,  Assistant  Supervisor  of  the  Pennsyl- 
vania R.R.  at  Derry,  Penn.,  has  been  promoted  to  be  Divi- 
sion Engineer  of  the  Renovo  division. 

Mr  J  K.  Sherman,  Assistant  Engineer  of  the  Pittsburgh 
division  of  the  Pennsylvania  R.R.,  has  been  promoted  to  be 
Division  Engineer  of  the  Zanesville  division. 

Mr  J  F  Twamley  has  been  elected  Second  Vice-President 
and  a' Member  of  the  Board  of  the  Bath  Portland  Cement  Co. 
His  headquarters  will  be  at  1182  Broadway,  New  York  City. 

Mr  V  D  Allen,  Building  Commissioner  of  the  City  of 
Cleveland,  Ohio,  has  tendered  his  resignation,  to  take  effect 
Jan.  1,  1916.    Mr.  Allen,  it  is  stated,  will  go  into  private  busi- 

^Mr.  Arthur  Hastings,  recently  connected  with  the  Franklin 
Steel  Works,  Franklin,  Penn.,  has  entered  the  employ  of  the 
Turner  Construction  Co.  as  Assistant  Engineer  in  the  com- 
pany's Buffalo,  N.  Y.,  office. 

Mr  R  G.  Jones,  Assistant  Engineer  of  the  Northern  divi- 
sion of  the  Grand  Rapids  &  Indiana  Ry.  at  Grand  Rapids 
Iowa,  has  been  promoted  to  be  Division  Engineer  of  the 
Southern  division  at  Fort  Wayne,  Ind. 

Mr.  James  Cole  Roberts,  M.  Am.  Inst.  M.  E.,  of  the  United 
States  Bureau  of  Mines,  Denver,  Colo.,  has  been  elected  to  the 
Joseph  Austin  Holmes  Professorship  of  Safety  and  Efficiency 
Engineering  at  the  Colorado  State  School  of  Mines,  Golden, 
Colo. 

Mr  D  W  Cole,  M.  Am.  Soc.  C.  E.,  Project  Manager  of  the 
United  States  Reclamation  Service,  Fallon,  Nev.,  has  been 
granted  leave  of  absence-the  first  in  six  years.  A  recent 
report  in  another  publication,  that  Mr.  Cole  has  resigned,  was 
in  error. 

Dr.  Charles  P.  Steinmetz,  Past  President  of  the  American 
Institute  of  Electrical  Engineers  and  Chief  Consulting Engi- 
neer of  the  General  Electric  Co.,  has  been  elec  ted  President  of 
the  Common  Council  of  the  City  of  Schenectady,  N.  Y.,  on  the 
Socialist  ticket. 

Mr  F.  C.  French,  M.  Am.  Soc.  C.  E.,  formerly  Designing 
Engineer  of  the  Anaconda  Copper  Mining  Co.,  Anaconda, 
Mont!  has  become  Construction  Engineer  on  the  remodeling 
and  enlargement  of  the  plant  of  the  Beaston  Coppe.  Co.  at 
Latouche,  Alaska. 
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Mr.  William  Goldsmith,  Assoc.  M.  Am.  Soc.  C.  E.,  has  re- 
signed as  Superintendent  of  the  municipal  asphalt  plant  of 
the  Borough  of  Manhattan,  New  York  City,  to  accept  a  po- 
sition as  Engineer  in  Charge  of  Construction  of  the  New 
Hampton  Farms  Reformatory. 

Mr.  Malcolm  Lewis,  at  present  connected  with  the  Lederle 
Laboratories,  New  York  City,  and  a  graduate  of  the  Massa- 
chusetts Institute  of  Technology,  has  been  appointed  Sanitary 
Inspector  of  the  Montclair,  N.  J.,  Board  of  Health,  to  succeed 
Lewis  O.  Taynton,  who  recently  resigned.  Last  year  Mr. 
Lewis  was  an  assistant  instructor  in  biology  at  Rutgers  Col- 
lege. 

Mr.  L.  E.  Yost,  formerly  Superintendent  of  the  openhearth 
and  blooming-mill  departments  of  the  Upson  Nut  Co.,  Cleve- 
land, Ohio,  has  been  appointed  to  a  similar  position  at  the 
new  plant  of  Corrigan,  McKinney  &  Co.,  of  the  same  city.  He 
will  be  succeeded  by  Mr.  R.  B.  Bostwick,  Superintendent  of 
openhearth  department  No.  3  of  the  Homestead,  Penn.,  works 
of  the  Carnegie  Steel  Co. 

Mr.  Luciana  Selmi,  formerly  Chief  Chemist  and  Metal- 
lurgist of  the  Otis  Steel  Co.,  has  become  associated  with  Cor- 
rigan, McKinney  &  Co.,  Cleveland,  Ohio,  in  charge  of  the  new 
chemical  and  physical  laboratories  being  built  at  the  com- 
pany's plant  in  connection  with  the  construction  of  additional 
steel  mills.  He  is  succeeded  at  the  Otis  plant  by  Mr.  Frank  B. 
Poto,  recently  connected  with  the  Youngstown,  Ohio,  Sheet 
and  Tube  Co.  and  formerly  for  ten  years  Chief  Chemist  of  the 
Buckeye  Steel  Co.,   Columbus,  Ohio. 

Mr.  Edward  M.  Boggs,  M.  Am.  Soc.  C.  E.,  Chief  Engineer 
of  Docks  and  Wharves  of  the  San  Francisco  and  Oakland, 
Calif.,  Terminal  railways,  has  been  appointed  Chief  Engi- 
neer of  the  Department  of  Way  and  Structures,  with  head- 
quarters at  the  General  Office  Building  of  the  company.  Mr. 
Boggs  succeeds  Mr.  George  H.  Binkley,  M.  Am.  Soc.  C.  E.  Mr. 
A.  W.  Macpherson  has  been  appointed  Assistant  Chief  Engi- 
neer with  the  same  headquarters.  The  departments  known  as 
the  Maintenance-of-Way  and  Structures  and  Docks  and 
Wharves  have  been  consolidated  and  will  hereafter  be  known 
as  the  Department  of  Way  and  Structures. 

Mr.  Henry  Latimer  Collier,  for  several  years  past  Consult- 
ing Engineer  of  the  Yellow  Pine  Manufacturers'  Association 
at  St.  Louis,  Mo.,  has  opened  an  office  as  a  consulting  and 
constructing  engineer  in  the  Candler  Building,  Atlanta,  Ga. 
Mr.  Collier  was  graduated  from  the  University  of  Georgia  in 
1872.  For  10  yr.  he  served  as  Commissioner  of  Public  Works 
of  Atlanta  and  for  five  years  was  connected  with  the  United 
States  Department  of  the  Interior  as  a  member  of  the  College 
of  Examiners  of  Surveys.  He  will  specialize  in  street  and  high, 
way  pavements  and  reinforced-concrete  construction  and  the 
location  of  disputed  land  lines  and  boundaries. 

Mr.  Louis  K.  Rourke,  M.  Am.  Soc.  C.  E.,  recently  Commis- 
sioner of  Public  Works  of  Boston  and  formerly  Assistant 
Division  Engineer  of  the  Central  Division  of  the  Panama 
Canal,  and  Mr.  Edward  C.  Sherman,  M.  Am.  Soc.  C.  E.,  Consult- 
ing Engineer,  formerly  Division  Engineer  on  the  Charles  River 
Dam  and  Lock  at  Boston  and  later  Designing  Engineer  on  the 
Panama  Canal,  have  formed  a  partnership  under  the  firm 
name  of  Rourke  &  Sherman,  with  offices  at  6  Beacon  St.,  Bos- 
ton, Mass.  They  will  specialize  in  the  organization,  design, 
construction  and  operation  of  public  works,  including  river 
and  harbor  improvements,  refuse  disposal,  water-supply,  sew- 
erage and  pavements,  railroad  work,  and  on  Spanish-Amer- 
ican projects. 
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Zenas  N.  Vaughn,  a  civil  engineer  well  known  in  Idaho 
through  his  connection  with  much  of  the  irrigation  develop- 
ment in  that  state,  died  recently  at  his  home  in  Boise  from  in- 
juries received  in  a  runaway  accident  on  a  mountain  road. 
Mr.  Vaughn  was  recently  engaged  in  the  construction  of  the 
Crane  Creek  Irrigation,  Land  and  Power  Co.'s  system  near 
Weiser,  Idaho. 

Thomas  Francis  Cheyney,  a  young  mining  engineer,  a 
graduate  of  the  Case  School  of  Applied  Science,  disappeared 
on  Aug.  23  from  a  mining  camp  where  he  was  employed  in 
the  Cobalt  silver  mining  district.  No  trace  was  found  of 
him  until  a  few  days  ago,  when  his  brother,  Carl  A.  Cheyney, 
of  Cleveland,  received  word  that  the  body  had  been  found 
on  a  lonely  trail  in  the  Cobalt  region,  although  no  details 
as  to  the  manner  of  his  death  were  given  in  the  message.  Mr. 
Cheyney  was  28  years  of  age. 

Olaf  Ridley  Pihl,  M.  Am.  Soc.  C.  E.,  senior  member  of  the 
engineering  firm  of  Pihl  &  Miller,  of  Pittsburgh,  Penn.,  died 


suddenly  from  heart  disease  on  Oct.  14,  at  the  Allegheny 
General  Hospital.  He  was  born  in  Norway  and  came  to  the 
United  States  in  1880.  Ten  years  later  he  became  associated 
with  the  late  William  H.  Kennedy,  M.  Am.  Soc.  C.  E.,  in  the 
Oregon  Railroad  and  Navigation  Co.,  at  Portland,  Ore.,  serving 
there  and  later  at  Buffalo,  N.  Y.,  as  United  States  Assistant 
Engineer.  He  was  connected  with  the  Pan-American  Exposi- 
tion, and  in  1902  went  to  Pittsburgh. 
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COMING  MEETINGS 

THIR?i^cIyJAc^nPpTrN|^^^  welfare  AND  EPF,- 
Nov.  16-19.     Conference  in  Philadelphia. 

NATIONAL  MUNICIPAL  LEAGUE 

Pl'intl"r,19b  AnnU^  co,nvention,  Dayton,  Ohio.  Secretary, 
SLm  t n,R5ers  Woodruff,  705  North  American  Building 
Philadelphia. 

°UI°  S^TIxG?£^CHAmCAU   electrical  and 

N°J'  ^8_1c?-    Annual  meeting  at  Zanesville,  Ohio.  Secretary, 
b.  E.  Sanborn,  Columbus,  Ohio. 
AMERICAN  INSTITUTE  OF  ARCHITECTS 

Dec.  1-3     Annual  convention  in  Washington,  D.  C.  Execu- 
tive Secretary,  E.  C.  Kempe,   The  Octagon,  Washington. 
AMERICAN  ASSOCIATION  OF  ENGINEERS 

T^l^JV^aH-  ?u0riven.tio,n  in  Chica&°-  Secretary,  Arthur 
Kneisel,  29  South  La  Salle  St.,  Chicago. 

ASSOC|ATFON^OFgAMERICAN  PORTLAND  CEMENT  MANU- 

De£  \^-\5-    AP,n",al  meeting  in  New  York.    Secretary,  Percy 
H.  Wilson,  Bellevue  Court  Bldg.,  Philadelphia,  Penn 
SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS 
Dec.  27-Jan.  8.    Washington,  D.  C. 

American  Highway  Association — The  following  officers 
have  been  nominated  for  1916:  President,  Fairfax  Harrison; 
vice-president,  Logan  Waller  Page;  treasurer,  Hon.  John 
Burke;  directors,  W.  T.  Beatty,  George  W.  Cooley,  Clarence  A. 
Kenyon,  James  H.  MacDonald,  E.  J.  Mehren,  Dr.  Joseph  Hyde 
Pratt  and  Henry  G.  Shirley. 

American  Road  Builders'  Association — At  a  meeting  of  the 
directors  of  the  association  held  in  New  York  City,  Oct.  22,  it 
was  unanimously  resolved  not  to  participate  in  a  proposed  In- 
ternational Road  Congress  to  be  held  in  Worcester,  Mass.,  Dec. 
14  to  17,  1915.  It  was  also  unanimously  voted  at  this  meeting 
to  hold  the  next  convention  and  exhibition  during  the  month 
of  either  January  or  February  next,  the  exact  time  and  place 
to  be  left  to  the  executive  committee.  It  is  expected  that  a 
decision  will  be  reached  within  the  next  few  days.  Cleveland, 
Ohio  and  Pittsburgh,  Penn.,  are  the  two  cities  whose  relative 
facilities  are  now  being  considered  by  the  committee.  The 
decision  to  hold  the  annual  good-roads  show  in  connection 
with  the  convention  was  made  owing  to  what  seems  to  be  a 
very  general  demand  for  it  from  manufacturers. 

Third  Pennsylvania  Welfare,  Efficiency  and  Engineering 
Conference — The  conference  this  year,  Nov.  16-19,  will  be  of 
greater  scope  than  those  of  the  preceding  years.  Among  the 
men  who  will  preside  are  Dr.  John  Price  Jackson,  Commis- 
sioner of  Labor  and  Industry;  Robert  J.  Cunningham,  State 
Highway  Commissioner;  Dr.  F.  Herbert  Snow,  Chief,  Bureau 
of  Engineering,  Public  Service  Commission,  and  Farley  Gan- 
nett, President,  Engineers'  Society  of  Pennsylvania.  The  pro- 
gram includes  many  subjects  of  general  interest,  such  as  city 
planning,  fire  prevention,  water-supply,  highways  and  many 
subjects  related  to  state  and  municipal  government.  Coinci- 
dent with  the  meeting  of  the  conference  the  exhibit,  which 
is  under  the  management  of  the  Engineers'  Society  of  Penn- 
sylvania, in  conjunction  with  the  officials  of  the  conference, 
will  be  held  at  the  car  barns  of  the  Harrisburg  Railways  Co., 
the  use  of  which  has  been  donated  for  this  purpose. 


AppMsum<s©s  sumdl  Mattes'! s^Hs 


Bulb  Angles  and  Beams  Now  Boiled 

Years  ago  the  use  of  bulb  angles  and  bulb  beams  was  quite 
extensive  in  shipbuilding  construction,  and  steelmakers  of  the 
United  States  rolled  a  limited  li-ne  of  both  sections  such  as  ex- 
perience had  found  suitable.  There  then  followed  a  tendency 
in  shipbuilding  to  utilize  steel  channels  in  the  place  of  the 
bulb  sections,  and  for  many  years  the  tonnage  rolled  was  ex- 
tremely limited.  Recently,  however,  the  tide  has  turned  again 
in  favor  of  the  bulb-angle  and  bulb-beam  type  of  construc- 
tion. In  addition,  the  bulb-angle  section  has  now  come  into 
use  for  strengthening  the  tops  of  all  steel  gondola  freight 
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cars  and  a  number  of  sizes  particularly  designed  for  that 
purpose  have  come  into  use.  Through  the  revival  in  Ameri- 
can shipbuilding  due  to  the  European  War  a  number  of  ves- 
sels are  now  under  construction  to  English  standards  in  which 
the  bulb  angle  is  used  in  floor  framing. 

The  Carnegie  Steel  Co.,  of  Pittsburgh,  now  rolls  for  the 
first  time  in  this  country  a  fairly  complete  line  of  bulb  angles 
to  British  standards.  Orders  are  being  executed  as  promptly 
as  mill  conditions  warrant.  The  company  has  issued  a  pamph- 
let entitled  "Bulb  Sections,"  containing  tables  and  data  on  all 
profiles  now  being  rolled. 

*     *  * 

Universal-Angle  Drafting  Triangle 

A  triangle  with  which  lines  can  be  drawn  inclined  at  any 
angle  is  now  being  made  by  L.  P.  Hellman,  of  Indianapolis, 
Ind.  (Box  269,  R.R.  26).  The  design  is  shown  in  the  accom- 
panying sketch.    The  device  is  made  of  cast  aluminum,  i\  in. 


k   6"-  

HBLLMAN'S  UNIVERSAL  TRIANGLE 

thick,  and  is  smooth  on  both  sides.  The  base  and  one  side 
are  rigid,  but  a  part  of  the  hypothenuse  swings  about  a 
friction  point.  The  arc  is  graduated  to  half  degrees,  but 
quarter  degrees  can  be  estimated.  Triangles  graduated  for 
slope  and  pitch  are  also  supplied.  Only  the  6-in.  size  is  made, 
and  this  sells  for  $2. 

*    *  * 

Locking;  Bell-and-SpiKot  Pipe  Joint 

Cast-iron  pipe  has  continued  to  be  favored  for  waste-, 
vent-  and  soil-pipe  lines  on  account  of  reported  unfavorable 
experience  with  wrought  iron  and  steel.  But  with  the  advent 
of  high  buildings  in  cities  trouble  has  developed  in  the  long 
lines  of  waste  pipes,  which  are  subjected  to  heavy  stress 
due  to  sudden  and  large  changes  in  temperature  caused  by  al- 
ternate flushing  with  hot  and  cold  water.  This  has  loosened 
the  leaded  bell-and-spigrot  joints  so  that  sewer  gases  have 


Easy-Loading  Dipper  Tooth 

An  easy-loading  style  of  one-piece  tooth  for  steam-shovel 
and  dredge  buckets  has  been  designed  and  is  being  manu- 
factured by  George  P.  Chambers,  110  North  Madison  Ave.,  La 
Grange,  111.  The  device  is  shown  in  the  accompanying 
sketch.     The   tooth  is   made   in   carbon   steel   for  resharp- 


LOCKING   BELL- AND -SPIGOT   PIPE  JOINT 

escaped.  To  meet  the  need  of  a  locked  bell-and-spigot  joint 
the  Central  Foundry  Co.,  of  New  York  City,  has  developed 
the  design  shown  in  the  accompanying  sketch. 

The  bell  end  has  four  helical  interior  ribs  near  the  inner 
shoulder.  The  spigot  end  has  four  exterior  helical  ribs.  The 
spigot  is  inserted  in  the  bell  and  given  a  quarter  turn;  then 
oakum  is  tamped  in  and  the  lead  poured  and  calked  as  usual. 
There  is  a  groove  inside  the  bell  to  hold  the  lead.  "When  it 
is  necessary  to  cut  this  pipe  to  measure  on  the  job,  a  malle- 
able-iron end  ring  replaces  the  spigot  end  which  has  been 
cut  off.  The  pipe  is  cast  so  that  it  engages  with  the  malleable 
ring.  Several  lengths  of  this  soil  pipe  can  be  jointed  on  sup- 
ports and  will  not  sag  when  the  intermediate  supports  are 
taken  away.  If  the  middle  is  loaded  to  collapse,  the  pipe 
breaks  beyond  the  joint.  Soil  pipe  in  2-  to  6-in.  sizes  is  now 
made  with  this  joint.  The  cost  is  about  the  same  as  for  the 
ordinary  type. 


CHAMBERS'   REVERSIBLE  DIPPER  TOOTH 

ening  or  manganese  steel  for  especially  severe  service.  The 
teeth  are  reversible,  so  that  when  worn  on  one  side  they  may 
be  turned  over  and  reused.  It  is  claimed  that  a  bucket 
equipped  with  these  teeth  loads  more  material  than  with  any 
standard  tooth,  and  that  particular  benefit  has  been  shown  in 
picking  up  large  stones  on  level  ground.  These  teeth  are 
used  at  the  Dolese  and  Shepard  quarries  at  Gary,  111.,  and 
by  the  Brownell  Improvement  Co.,  Thornton,  111. 

*    *  * 
Six-Wheel  Motor  Truck 
A  six-wheel  motor  truck,  resembling  a  tractor-trailer  out- 
fit, has  been  designed  by  the  Chicago  Pneumatic  Tool  Co.,  of 
Chicago.    It  is  aimed  to  transfer  to  the  tractor  drive  wheels 
only  enough  load  to  give  the  traction  necessary  for  pulling 


SIX-WHEEL  MOTOR  TRUCK 

the  capacity  of  the  body.  A  ball  race  is  interposed  between 
tractor  and  trailer  sections.  A  special  connection  between  the 
rear-axle  supports  and  the  driving  truck  makes  the  rear 
wheels  track  with  the  forward  wheels.  The  machine  is 
claimed  to  turn  in  a  36-ft.  space,  even  when  loaded  with  40-ft. 
lumber. 

*     *  * 

Universal  Concrete-Culvert  Form 

A  galvanized-steel  culvert-form  outfit  for  all  sizes  and 
styles,  from  15-in.  to  6-ft.  span,  with  flat  or  arched  tops,  is 
being  made  by  the  Concrete  Form  Co.,  of  Syracuse,  N.  Y.  This 
equipment  is  sold  under  the  trade  name  of  "Whalen  Form." 
It  consists  of  four  arch-top  sections,  24  in.  wide,  27  in.  high 
and  24  ft.  long.  For  culverts  wider  than  24  in.  two  lengths 
are  placed  parallel  and  spanned  with  cover  plates.  The  outfit 
comprises  also  two  48xS4-in.  head-wall  forms,  one  set  for 
wing  walls,  one  parapet  box  and  six  2x3-ft.  cover  plates. 
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One  of  the  new  rapid-transit  lines  now  being  built  in 
New  York  City  passes  along  the  Queens  Boulevard,  a 
200-ft.  automobile  thoroughfare,  for  more  than  three- 
fourths  of  a  mile.  To  avoid  disfiguring  the  boulevard — 
for  which  a  large  expenditure  had  already  been  made — 
with  a  steel  elevated  railway  of  the  ordinary  type,  careful 
study  was  given  to  working  out  a  practical  type  of  elevated- 
railway  construction  which  should  be  ornamental,  and 
less  noisy  than  a  plain  open-door  steel  structure;  and  at 
the  same  time  cheaper  than  subway  construction.  The 


or  veneer  (Mg.  2),  fairly  satisfactory  architectural  results 
could  be  obtained.  But  with  open  floor  construction  and 
the  ties  delivering  the  impact  of  the  train  directly  to  the 
concrete  covering  of  the  stringers,  it  seemed  doubtful 
that  the  concrete  would  remain  intact.  This  objection 
was  overcome  by  changing  to  a  through  girder  construc- 
tion with  solid  floor.  For  the  latter  design  the  estimated 
cost  was  1.6  times  the  cost  of  a  plain  steel  structure. 

Substituting  entire  reinforced-concrete  arch  construc- 
tion for  the  type  just  discussed,  satisfactory  results  in 


FIG.  1.    COMPLETED  STRETCH  OP  QUEENS  BOULEVARD  ELEVATED  STRUCTURE 
Colored  tile  is  to  be  placed  in  recessed  panels  of  the  face.  The  station  steel  in  the  distance  is  to  be  cased  in  concrete 


final  selection  was  a  new  form  of  structure,  a  reinforced- 
concrete  arcade  or  series  of  vaulted  concrete  arches. 

An  ornamental  steel  structure  with  columns  curving 
into  the  longitudinal  and  cross-girders  by  sweeping  curves 
was  considered.  The  details  were  unsatisfactory,  however, 
and  no  appreciable  reduction  in  noise  could  be  expected. 
The  estimated  cost,  with  open  tie  floor,  was  about  1.2  times 
the  cost  of  a  plain  elevated  structure. 

By  making  the  steelwork  of  plain  form  and  detail. 
securing  the  flowing  lines  by  means  of  a  concrete  covering 

fo/ihTpir.t  5?s^njn^  Engineer,  Public  Service  Commission 
ior  the  First  District,  154  Nassau  St.,  New  York  City. 


point  of  solidity,  grace,  beauty,  monumental  effect  and  the 
reduction  of  noise,  and  vibration  were  obtained.  The 
estimated  cost  was  about  1.8  times  that  of  a  plain  steel 
structure. 

The  substitution  of  a  subway  for  the  elevated  structure 
would  have  been  highly  desirable  except  that  the  cost  was 
estimated  at  four  times  that  of  an  ordinary  elevated 
structure.1 


'Topographical  conditions  made  it  necessary  to  extend  a 
subway  to  the  east  beyond  the  point  where  the  line  leaves  the 
Boulevard,  increasing  the  relative  cost  for  the  length  on  the 
Boulevard  from  three  times  to  four  times  that  of  the  ordinary 
elevated. 
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In  choosing  between  these  different  types  the  orna- 
mental steel  structure  was  abandoned  because  of  its 
unsatisfactory  detailing.  For  the  remaining  types  the 
following  tabulation  shows  the  cost  ratios: 

RELATIVE  COSTS  OF  DIFFERENT  TYPES  OF  STRUCTURE 

Ordinary  steel  elevated   1.0 

Subway   •   j.O 

Concrete-covered  steel  structure  with  solid  floor   1.6 

Concrete  arch  structure   1.8 

Eliminating  the  subway  because  of  its  great  excess  of 
cost,  it  was  decided  that,  the  difference  of  cost  between 
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the  other  two  types  being  so  slight,  the  selection  of  the 
concrete  arch  structure  was  permissible  because  of  the 
great  gain  in  appearance. 

General  Description 

This  concrete-arch  elevated  railway  viaduct  with  its 
domed  arches  supported  on  columns  extends  for  over  % 
mi.  along  Queens  Boulevard  from  Hill  St.  to  Gosman 
Ave.,  with  three  stations,  Eawson  St.-Moore  St.,  Lowery 
St.,  and  Bliss  St.-Carolin  St.  It  carries  three  tracks,  two 
local  and  a  middle  express  track. 

The  elevated  structure  occupies  the  middle  of  the  74-ft 
parking  space  forming  the  central  portion  of  the  boule- 
vard. Two  trolley  tracks  occupy  the  center  of  the  parking- 
space  and  pass  beneath  the  structure.  Solid  piers  could 
not  be  used  therefore  either  at  the  intermediate  supports 
or  at  the  abutments. 

The  over-all  width  of  the  structure  is  44%  ft.  A 
normal  span  length  of  65  ft.  was  adopted,  to  fit  both  the 
200-ft.  block  length  and  the  60-ft.  width  of  cross-streets. 
Spans  departing  from  the  standard,  in  some  cases  down 
to  a  length  of  52y2  ft.,  were  required  at  stations  on 
account  of  the  longer  spans  at  the  mezzanines. 


A  minimum  clearance  of  14  ft.  over  the  trolley  tracks 
is  required.  It  was  also  desired  that  the  height  from 
street  to  station  platforms  should  not  exceed  30  ft., 
unless  elevators  or  escalators  were  provided.  This  meant 
thai  the  arches  must  be  of  very  low  rise;  in  fact  with 
the  flattest  practicable  arch  the  height  to  station  platforms 
slightly  exceeds  30  ft. 

The  general  design  of  the  structure  is  shown  in  Fig.  3. 

Design  of  Arch 

The  ends  of  the  arch  are  fixed,  as  the  vaulted  shape 
prevents  any  possibility  of  hinging.  The  investigation 
of  stresses  was  made  for  a  fixed  arch  by  the  strict  method 
of  elastic  calculation,  following  closely  the  procedure  given 
in  Howe's  '•Symmetrical  Masonry  Arches."  It  was  made 
on  the  assumption  that  each  longitudinal  strip  acts  inde- 
pendently of  every  other  strip.  Later,  after  the  design 
was  completed,  the  effect  of  the  dome-shape  was  con- 
sidered; the  stresses  were  recalculated  and  proved  to  be 
not  materially  different  from  those  found  under  the 
assumption  that  each  longitudinal  segment  acts  inde- 
pendently. 

The  design  was  made  for  a  live-load  consisting  (for 
each  track)  of  four  30,000-lb.  axle  loads,  spaced  5,  10  and 
5  ft.2  Temperature  change  was  taken  as  30°  F.  rise 
or  fall.  Temperature  stresses  as  well  as  the  stresses  due 
to  shortening  of  the  arch  under  load  are  included  in  the 
figures  quoted  later. 

With  a  4-ft.  longitudinal  rise  on  center  line  in  the  trial 
design  and  other  dimensions  as  follows: 

Span  c.  to  c.  of  skewbacks    3  ft. 

Rise  transversely    2  ft.  4  in. 

Crown  thickness    <j  «■ 

Haunch  thickness    4  ft. 

Shape  of  arch  Circular  segmental 

The  dead-  and  live-load  stresses  were  found  in  general  to 
fall  within  allowable  limits,  but  the  temperature  stresses 
were  excessive  and  the  combined  stresses  prohibitive. 

After  some  further  rough  trials  it  became  evident  that 
the  rise  of  the  arch  and  its  flexibility  must  both  be  in- 
creased in  order  to  reduce  temperature  stresses.  The 
flexibility  was  increased  by  maintaining  a  constant  section 
from  crown  to  quarter  point  and  increasing  the  thickness 
rapidly  thence  to  the  haunch.     With  a  three-centered 

2Dead-load  includes  weight  of  ballast  at  100  lb.  per  cu.ft., 
concrete  at  150  lb.  per  cu.ft.,  and  the  track.  The  stresses  tor 
a  live-load  of  2000  lb.  per  lin.ft.  of  track  were  m  all  cases  less 
than  those  for  the  concentrated  loads.  The  concentrated  loads 
were  assumed  to  distribute  over  5  ft— three  ties— longitud- 
inally and  12  ft.  transversely.  In  spite  of  the  use  of  ballast 
floor  impact  was  added,  to  the  amount  of  S0%  of  the  live-load, 
as  computed  from  the  Public  Service  Commission's  formula: 
I  =  125  —  %  -[/  2000  L  —  L2;  where  L  =  loaded  length  of 
track.  The  stresses  quoted  further  on  include  the  impact 
effect. 
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FIG.  3.   TYPICAL  ARCH  SPAN  OF  QUEENS  BOULEVARD  ELEVATED  STRUCTURE 
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segmental  arch  embodying  these  modifications,  and  with 
a  longitudinal  rise  of  6y2  ft.  and  a  transverse  rise  of 
18  in.,  the  stresses  seemed  to  come  within  practicable 
limits  and  the  design  was  adopted.  The  reinforcing  used 
comprises  longitudinal  rods  1  in.  square  spaced  10  in. 
c.  to  a,  top  and  bottom  ;  and  transverse  rods  %  in.  square 
18  in.  c.  to  c,  bottom  only. 

The  stresses  were  first  computed  on  the  assumption 
of  tension  in  the  concrete,  giving  the  following  results : 


,  Crown — , 

Top  Bottom 
+  6S0  +500 


+  590 


Concrete  (max.) 

Steel  (max. 

comp.)   +  10.000   +  7,500   +  9,000 

Concrete   (min.).        +  40     — 340      +  230 

Steel  (min.  com- 
pression       o  r 

max.  tension).      +  600  — 5,000   +  3,400 


Quarter  Point  , —  Haunch  — ^ 
Top     Bottom   Top  Bottom 
+  150      +  300  +430 


2,200   +  4,500   +  6,500 


-30 


-260 


0 


450  —3,900  0 

As  under  these  stresses  the  concrete  would  part  in  ten- 
sion at  the  crown  and  the  haunch  under  a  combination 
of  the  most  unfavorable  conditions,  the  calculation  was 
revised  and  the  arch  ring  treated  as  a  reinforced-concrete 
section  subject  to  direct  thrust  and  bending,  with  the 
usual  assumption  that  tension  is  taken  up  entirely  by  the 
steel.    On  this  basis  the  maximum  stresses  became: 

, — Crown — >  Quarter  Point  , —  Haunch—^ 

Top     Bottom  Top  Bottom   Top  Bottom 

Concrete  (max.)  +  690  +  500  +  590  +  150  +  300  +  560 
Steel  (max. 

comp.)   +  10,000   +  7,500  +  9,000  +  2,200   +  4,500   +  8,500 

Concrete   (min.).        +  40            0  +  230  0            0  0 
Steel  (min.  com- 
pression       o  r 

max.  tension).      +  600  — 9,000  +  3,400  ■ — 450  — 7,000  0 

All  of  these  stresses  are  well  within  the  elastic  limits 
of  steel  and  concrete,  and,  except  for  the  maximum  com- 
pression of  the  crown,  within  the  Public  Service  Commis- 
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PIG.  4.  NORMAL  PIER  FOOTING  AND  ABUTMENT  FOOTING 

sion's  working  stresses  (GOO  lb.  concrete  compression). 
As  this  case  occurred  only  under  the  worst  condition  of 
load  and  temperature  combination  and  with  a  large 
impact  factor  added  to  the  live-load  stress,  it  was  con- 
sidered entirely  safe  and  no  change  was  made  on  account 
of  it. 

Design  of  Columns 

A  cross-arch  is  sprung  between  the  columns  for  appear- 
ance only,  as  an  arch  of  sufficient  strength  to  support  the 
vertical  component  of  the  thrust  at  the  haunch  of  the 
longitudinal  arch  proved  entirely  impracticable.  A  steel 
girder  embedded  in  the  concrete  carries  the  load  to  the 
columns. 

The  dead-load  thrust  of  adjacent  arches  balances  at 
the  top  of  the  columns;  the  abutment' of  course  is  designed 
to  resist  the  full  thrust  of  the  arch.  The  maximum  live- 
load  thrust  of  a  single  arch  (adjacent  arches  unloaded) 


was  assumed  to  distribute  over  three  bents,  so  that  each 
column  was  designed  for  one-sixth  of  the  total  live-load 
thrust  from  one  arch  with  three  tracks  loaded.  The 
highest  column  governed,  and  all  columns,  for  appearance, 
were  made  of  the  same  section. 

A  steel  column,  covered  with  concrete  for  architectural 
effect,  was  uneconomical,  as  the  steel  was  concentrated 
near  the  center  and  therefore  ineffective  in  resisting  the 
bending  stresses  due  to  horizontal  thrust,  and  the  concrete 
added  little  strength.  Furthermore,  in  order  to  prevent 
shrinkage,  temperature  and  bending  cracks,  some  rein- 
forcement near  the  concrete  faces  would  be  required  in 
any  case.  The  steel  columns  would  have  been  valuable 
during  erection  to  support,  the  girders  so  that  they  could 
be  erected  before  any  concrete  was  poured. 

Type  of  Column  Used 

A  concrete  column  with  structural  reinforcement  in  the 
form  of  a  tower,  with  the  verticals  near  the  corners  of 
the  column,  was  economical.  A  detail,  however,  of  a 
grillage  to  distribute  the  load  of  the  completed  structure 
over  the  concrete,  and  to  support  the  weight  of  the  girder 
during  erection  on  the  tower,  proved  unsatisfactory. 

The  only  advantage  of  structural  reinforcement  over 
rods  (which  were  used)  was  the  support  of  the  girder 
during  construction.  Practically  the  same  results  were 
obtained  by  pouring  the  concrete  columns  to  the  under- 
side of  the  grillage,  setting  the  steel,  and  then  proceeding 
with  the  casting  of  the  arch.  In  the  end  this  proved  to 
be  an  advantage  to  the  contractor,  for  it  was  possible  to 
pour  the  footings  and  columns  while  the  girders  were 
being  detailed  and  fabricated.3 

The  columns  are  5x8  ft.  in  section,  with  a  rib  4  ft. 
wide  projecting  1  ft.  on  the  inside ;  they  are  reinforced 
with  four  lV4-in.  square  rods  at  each  end  and  %-in. 
square  hoops  spaced  2  ft.'  apart  vertically.  On  each  side 
were  placed  four  %-in.  square  vertical  rods  to  prevent 
temperature  and  shrinkage  cracks.  The  reinforcement  is 
proportioned  for  the  bending  with  both  ends  of  the  column 
fixed. 

( >n  the  basis  of  a  maximum  footing  jiressure  of  2  tons 
per  sq.ft.  under  direct  load  only,  and  a  maximum  edge 
pressure  of  4  tons  per  sq.ft.  (on  sand  and  gravel),  a 
footing  16  ft.  wide  and  22  ft.  long  of  reinforced-concrete 
slab  type  with  diagonal  reinforcement  was  designed,  as 
may  be  seen  in  Fig.  4.  The  original  intention  was  to 
pour  the  entire  footing  as  a  monolith.  This  was  found 
to  be  impracticable,  however,  so  the  footing  was  placed 
in  two  pourings,  the  top  of  the  first  lift  being  toothed 
in  order  to  take  care  of  horizontal  shear. 

Stations:  Girder  Construction  and  Mezzanine 
At  stations  it  was  necessary  to  provide  a  mezzanine 
below  the  track  for  ticket  booths  and  other  facilities.  A 
G5-ft.  span  was  too  short  to  give  the  required  space,  and 
the  regular  concrete-arch  construction  did  not  give  suffi- 
cient clearance  above  the  street  to  accommodate  a  mezza- 
nine. Therefore  the  arch  was  replaced  with  steel  girder 
construction  90  ft.  in  span. 

Two  serious  problems  arose  in  the  station  construction. 
The  first  was  the  support  of  the  platforms  along  the 
sides  of  the  regular  concrete  arch  spans.  In  order  to 
occupy  as  little  as  possible  of  the  parkway,  the  structure 
was  not  widened,  but  the  platforms  were  designed  to 

'About  75%  of  the  columns  were  poured  before  any  struc- 
tural steel  was  deliverer!  on  the  work. 
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overhang  (Fig.  5).  The  outer  edge  of  the  platform  was 
carried  by  longitudinal  girders  supported  by  brackets 
attached  to  the  cross-girders,  thus  avoiding  putting  any 
additional  load  on  the  arches.  Expansion  in  the  arches 
produces  no  longitudinal  movement,  while  the  girders 


(due  to  stairways),  it  was  necessary  to  provide  heavy  steel 
columns  to  support  the  main  cross-girders,  which  receive 
all  the  load ;  the  footings  also  were  enlarged,  to  21x26  ft. 

The  abutments  at  either  end  of  the  concrete  structure, 
where  the  steel  elevated  railway  adjoins,  have  to  take 


i! 

) 

FIG.  5. 


STATION  CONSTRUCTION  ON  CONCRETE  ELEVATED  RAILWAY 


must  expand  and  contract.  The  longitudinal  girders  and 
canopy  columns  are  covered  with  concrete,  thus  maintain- 
ing a  concrete  exterior  throughout.  To  prevent  the 
concrete  from  cracking,  expansion  joints  in  the  platforms 
were  provided  at  the  brackets.  The  expansions  were  so 
arranged  that  the  joints  in  the  concrete  in  general  occur 
at  the  edge  of  a  panel  or  pilaster. 

The  second  problem  was  to  provide  for  the  arch  thrust 
at  the  mezzanine  spans.  It  was  necessary  to  carry  this 
thrust  through  the  steel  of  the  mezzanine  and  track  floors. 
The  average  position  of  the  thrust  is  slightly  above  the 
level  of  the  former.  The  thrust  is  "transmitted  to  the 
longitudinal  struts  by  a  vertical  grillage  of  20-in.  I-beams 
attached  at  the  top  and  bottom  to  horizontal  girders  in 
the  track  and  mezzanine  floors.  It  was  first  planned  to 
attach  the  vertical  grillage  to  the  main  cross-girders  which 
support  the  longitudinal  girders;  the  details,  however, 
were  very  cumbersome  and  the  actual  stresses  indeter- 
minate. To  avoid  these  difficulties  the  grillage  is  set  clear 
of  the  cross-girders  and  its  weight  supported  from  the 
track  floor.  The  thrust  is  carried  into  the  beams  by  the 
concrete  surrounding  the  grillage.  The  stress  in  the 
struts  of  the  mezzanine  floor  is  about  6000  lb.  per  sq.in. 
without  temperature,  and  14,000  lb.  per  sq.in.  at  maximum 
temperature;  the  shortening  of  the  struts  from  the  8000 
lb.  per  sq.in.  temperature  stress  about  equals  the  expansion 
of  the  steel  due  to  the  change  in  temperature,  so  that  there 
will  be  no  appreciable  movement  from  temperature  expan- 
sion. 

Because  of  the  increased  load  of  the  station  span  includ- 
ing the  mezzanine,  and  the  reduced  section  of  the  columns 


a  maximum  arch  thrust  of  4,088,000  lb.  As  passage  for 
the  trolley  cars  had  to  be  provided,  each  abutment  is  built 
as  a  set  of  three  heavy  reinforced-concrete  piers  above 
ground  connected  at  the  top  by  a  heavy  reinforced  slab 
to  carry  the  thrust  into  the  piers,  and  at  the  bottom  by 
a  single  massive,  spread  footing.    Sufficient  tension  steel 


t^IG    6     STATION  SPAN  WITH  FORMS  FOR  MEZZANINE 
PARTLY  IN  PLACE 

is  provided  for  the  maximum  bending  stresses  due  to  the 
arch  thrust,  and  sufficient  concrete  area  to  take  the  shear. 
The  toe  of  the  footing  is  designed  as  a  cantilever  with  a 
maximum  toe  pressure  of  4  tons  per  sq.ft. 

In  arranging  pouring  joints  the  main  objects  considered 
were:     (1)  To  secure  stability,  by  making  the  joints 
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FIG.  7.    FACE  FINISH,  QUEENS  BOULEVARD  ELEVATED 
RAILWAY 

The  arch  at  the  right  is  tooled;  the  sunken  panel  is  rough- 
point,  the  remainder  of  the  face  four-point  work-  the  band 
around  spaces  "x"  is  rubbed.  Colored  tile  is  to  be  set  in 
spaces  x.'  The  arch  at  the  left  is  untooled,  showing  the 
form  marks.  6  ' 

normal  to  the  line  of  strain,  or  by  securing  the  sections 
against  sliding  through  the  use  of  dowel  rods  embedded 
about  3  ft.  in  each  layer;  (2)  To  arrange  the  joints  where 
possible  so  that  at  the  surface  they  came  at  edges  of 
panels,  etc.,  so  as  to  be  practically  invisible. 

The  ordinary  pier  footings  were  divided  into  two  pour- 
ings, as  previously  mentioned.  The  large  footings  of  the 
abutments  required  more  divisions.  Here  the  work  had 
to  be  done  in  longitudinal  sections  on  account  of  the 
cantilever  action.  The  base  was,  therefore,  divided  into 
six  longitudinal  sections,  each  containing  about  300  cu.yd., 
equal  to  the  normal  daily  capacity  of  the  contractor's 
concreting  plant. 

The  columns  were  poured  in  all  cases  to  the  underside 
of  the  grillage  beams  under  the  main  cross-girders.  In 
this  pouring,  skewbacks  were  molded  for  both  longitudinal 
and  cross  arches,  as  shown  in  the  section  in  Fig.  8. 


The  main  arch  was  poured  in  three  sections:  first,  the 
middle  third,  to  bring  the  weight  on  the  forms  so  that 
any  settlement  in  them  occurred  before  the  arch  was 
finally  jointed;  second,  the  haunches  and  the  cross  arch 
on  both  sides;  third,  the  blocks  covering  the  ends  of  the 
cross-girder.  These  blocks  were  poured'  before  the  arch 
centers  were  struck.  The  spandrel  walls  of  the  arch  are 
separated  from  the  arch  vault  by  expansion  joints  made 
of  a  layer  of  elastic  cement;  these  walls  were  poured  last. 

Finish  of  the  Surface 
In  general  the  exposed  concrete  faces  were  dressed  with 
a  four-point  tool  used  in  a  Boyer  air  hammer,  with  points 
set  at  the  corners  of  a  1-in.  square.  Sunken  panels  on 
the  underside  of  the  ribs  and  in  the  spandrel  walls  are 
rough-pointed,  using  a  single-point  tool  in  an  air  hammer. 
Around  the  panels  in  the  columns  and  arch  ribs,  and  at 
other  right-angle  corners,  a  6-in.  draft  margin  is  drawn 
with  parallel  cuts  %-in.  apart.  The  band  around  the 
colored  tile  on  the  face  of  the  structure  is  rubbed  with 
carborundum  brick. 

Forms  and  Plant 

Wooden  centers  and  forms  were  used  exclusively  on  the 
work.  The  arch  centers,  designed  by  the  contractor,  are 
shown  m  detail  in  Fig.  8.  It  should  be  noted  particularly 
that  the  lagging  was  supported  on  transverse  rather  than 
longitudinal  trusses.  The  transverse  curvature  is  uniform 
for  all  spans,  so  that  the  trusses  could  be  used  for  any 
span  by  respacing  them  longitudinally. 

The  concrete  was  mixed  at  a  central  plant  consisting 
of  a  1-yd.  Chain  Belt  rotary  mixer  driven  by  a  30-hp.  a.c 
motor.  Cement  was  moved  from  the  cement  house  to  the 
platform  of  the  mixer  by  a  Robins  belt  conveyor  driven 
by  a  2-hp.  a.c.  motor,  while  the  sand  and  gravel  were 
handled  with  a  1-yd.  Hayward  clamshell  bucket  operated 
by  a  six-drum  52-hp.  Maine  Electric  Co.  hoist.  The 
maximum  capacity  of  the  plant  was  450  cu.yd.  per  day; 
the  average  capacity,  about  300  cu.yd. 

The  concrete  was  handled  for  the  most  part  in  1-yd. 
bottom-dump  buckets  and  distributed  on  Koppel  side- 
dump  cars  rebuilt  for  the  purpose.  These  cars  were  moved 
in  5-car  trains  by  three  24-in.-gage  locomotives. 

The  concrete  was  handled  and  the  forms  moved  and 
reset  by  two  15-ton  Brownhoist  locomotive  cranes  with 
70-ft.  booms.  A  derrick-car  of  40  tons'  capacity  was 
used  in  setting  the  cross-girders.  The  heavy  longitudinal 
girders  at  the  station  were  handled  by  two  30-ton  stiff-leg 
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of  design,  and  A.  1.  Raisman,  Senior  Designing  Engineer. 
The  architectural  treatment  was  designed  under  the  direc- 
tion of  Squire  J,  Yiekers,  Designing  Architect.  The  E. 
E.  Smith  Contracting  Co.  is  the  contractor  for  the  elevated 
line  to  Corona,  which  includes  the  concrete-arch  viaduct. 

B 

V^iHig\.Ib>Il©<=§p©©dl  Puam&piimg|  PEsviatt 

The  pumping  plant  for  the  South  Quincy  Drainage  and 
Levee  District,  in  Adams  County,  Illinois,  is  designed 
to  pump  the  drainage  and  seepage  waters  of  a  drainage 
district  of  approximately  6000  acres,  to  which  an  addi- 
tional 4000  acres  of  hill  drainage  have  to  be  added.  This 
water  is  handled  by  two  electrically  driven  double-suction 
centrifugal  pumps  with  36-in.  discharge  openings.  They 
have  a  capacity  of  60,000  gal.  per  mm.,  and  are  operated 
by  two  200-hp.  motors.  The  layout  of  the  plant  is  shown 
in  Pig.  1.   The  current  is  supplied  by  an  11,000-volt  line 


NE  OF  THE  ARCHES  OF  THE  QUEENS  BOULEVARD  WITH  THE  CENTERS  IN  PLACE 


derricks.  One  stiff -leg  derrick  of  the  same  capacity  was 
used  on  the  superstructure  tor  erecting  platform  girders 
and  light  canopy  material. 

The  plant  for  finishing  the  concrete  consists  of  one 
50-hp.  locomotive  boiler  and  one  Ingersoll-Rand  straight- 
line  compressor  with  a  capacity  of  175  cu.ft.  of  free  air 
per  min.  This  supplies  air  for  23  hammers  although 
usually  only  about  15  are  working  at  one  time.  The 
staging  for  finishing  the  under  side  of  arches  is  hung 
from  the  spandrel  walls. 

Progress 

The  first  concrete  in  the  footings  was  poured  on  July 
1,  1913,  and  the  first  arch  poured  on  June  19,  1914.  The 
center  of  this  arch  was  struck  on  Aug.  8.  The  contract 
provides  that  the  concrete  in  the  arches  shall  set  28  days 
before  the  centers  are  struck. 

The  concrete  of  the  arches  has  all  been  placed  and  the 
concrete  covering  the  steel  of  the  stations  is  now  being 
poured.    About  one-half  of  the  surface  has  been  finished. 


The  daily  rate  for  four-point  work  is  from  75  to  90  sq.ft. 
per  man  per  8-hr.  day,  for  rough-point  work,  about  60 
sq.ft.  The  drafted  margin  is  cut  at  the  rate  of  about  30 
lin.ft.  per  man  per  day.  The  above  rates  include  the  time 
required  for  shifting  staging,  etc. 

Personn  el 

The  concrete  viaduct  is  a  part  of  the  Dual  System  of 
rapid  transit  which  is  being  constructed  by  the  City  of 
New  York,  acting  by  the  Public  Service  Commission  for 
the  First  District.  The  design  was  made  and  the  con- 
struction supervised  by  the  Commission's  engineering  staff, 
Alfred  (.'raven.  Chief  Engineer;  Robert  Ridgway,  Engi- 
neer of  Subway  Construction;  D.  L.  Turner,  Deputy 
Engineer  of  Subway  Construction.  The  construction  was 
done  under  the  supervision  of  John  H.  Myers,  Division 
Engineer,  and  Robert  H.  Jacobs,  Senior  Assistant  Division 
Engineer.  The  design  was  made  under  the  personal 
supervision  of  the  writer  under  the  general  direction  of 
Sverre  Dahm,  Principal  Assistant  Engineer  in  charge 


from  the  Mississippi  River  Power  Co.,  which  is  trans- 
formed to  440  volts. 

This  plant  has  to  pump  all  water  falling  in  the  district, 
as  no  sluiceway  is  provided.  The  topography  of  the  county 
is  such  that  many  lakes  can  be  drained  by  an  additional 
2  ft.  of  lift,  and  since  these  would  add  about  1000  acres 
of  agricultural  land  it  was  considered  best  to  do  this. 
The  pumps  were  built  by  the  American  Well  AVorks,  of 
Aurora,  III.,  and  were  installed  by  the  Farrar  Pump  & 
.Machinery  Co.,  of  St.  Louis,  Mo. 

One  of  the  special  features  of  this  pumping  plant  is 
the  chain-drive  arrangement.  In  order  to  get  the  greatest 
efficiency  the  manufacturer  recommended  that  the  pumps 
be  driven  at  219  and  244  r.p.m.  for  different  stages  of 
water.  To  accomplish  this  change  of  speed,  sprocket 
wheels  of  two  different  sizes  are  fitted  to  the  motor  shaft. 

In  some  other  plants  of  this  kind  the  sprockets  are 
slipped  on  and  off  the  shaft  as  required.  In  this  case, 
however,  the  two  sprockets  (with  30  and  27  teeth)  are 
mounted  permanently  on  the  motor  shaft,  while  the  59- 
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tooth  sprocket  on  the  pump  shaft  is  arranged  to  slide 
longitudinally  so  that  it  can  carry  the  chain  for  either 
one  of  the  driving  sprockets.    This  arrangement  is  shown 


in  detail  in  the  drawings  in  Fig.  2. 


and  allow  the  sprocket  to  be  slid  along  the  shaft.  With 
a  solid  hub  bored  large  .enough  to  have  the  sprocket  slide 
easily  or  freely,  it  was  feared  that  it  would  be  too  loose 
for  satisfactory  operation.   The  split  hub  has  a  lock  nut 
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Eleva+ion  of  Chain  Drive 
FIG.  2.    VARIABLE-SPEED  CHAIN  DRIVE 

=  „  iT*5  tw2  Pini.ons  ai'e  fixed  permanently  to  the  driving  shaft, 
ana  the  chain  is  shifted  from  one  to  the  other  as  required, 
ine  larger  sprocket  slides  on  the  driven  shaft 

The  larger  (driven)  sprocket  has  a  split  hub.  At  first 
it  was  intended  to  use  a  double-width  sprocket,  but  the 
.Morse  Engineering  Co.,  of  St.  Louis,  advocated  a  single 
sprocket  with  a  split  hub.  When  shifting  the  chain  from 
one  driver  sprocket  to  the  other  the  bolt  may  be  loosened 


with  a  key  running  the  full  length  of  the  shaft,  and  is 
secured  permanently  in  place.  " 

To  change  the  chain  From  one  pinion  to  another  a  thin 
plate  is  employed,  which  is  inserted  under  the  chain  after 
the  center  distance  is  shortened.  Then  it  is  easy  to  push 
The  chain  from  one  sprocket  to  another.  To  facilitate 
the  work  of  shifting  the  chain,  a  pulley  is  fastened  to  the 
wall  and  has  two  clamps  fitting  over  the  chain.  The 
two  clamps  are  fastened  close  to  the  small  pinion  and 
its  upper  side.  As  soon  as  the  chain  is  pulled  out  so  that 
its  lugs  are  clear  of  the  sprocket,  it  is  shifted  to  whichever 
side  desired. 

The  drainage  works  and  pumping  plant  for  this  district 
were  designed  by  the  Edmund  T.  Perkins  Engineering 
Co.,  of  Chicago.  The  construction  was  under  A.  H.  Beit- 
maim,  who  is  in  charge  of  the  company's  office  at  Quinoy. 


The  Fees  Allowed  County  Surveyors  in  Minnesota  are 
based  on  a  law  dating  back  to  1867,  when  the  Government 
section  corners  had  been  recently  set  and  land  surveying 
with  a  compass  and  chain,  costing  altogether  less  than  $50, 
was  more  or  less  profitable.  The  fee  then  was  $4  per  day, 
and  it  is  the  same  today,  when  a  surveyor's  outfit  cost  be- 
tween $500  and  $800.  For  a  while  this  statutory  fee  was  lost 
sight  of  and  surveyors  were  able  to  earn  a  competence.  A 
few  years  ago  a  certain  county  refused  to  pay  a  bill  presented 
by  a  county  surveyor.  The  case  was  taken  into  court  and 
the  old  law  dug  up.  According  to  N.  Y.  Taylor  in  a  paper 
in  the  1915  "Bulletin"  of  the  Minnesota  Surveyors'  and  Engi- 
neers' Society,  there  are  few  attractions  to  a  county  survey- 
or's office  in  that  state  until  the  old  law  is  changed.  A 
further  reform  Mr.  Taylor  proposes  is  that  the  notes  and 
plats  of  all  surveys  made  in  a  county  by  any  surveyor  be 
recorded  by  the  county  surveyor  and  the  fees  for  the  record- 
ing be  paid  by  the  county  through  the  regular  channels.  Th<> 
establishment  and  perpetuation  of  corners,  as  he  says,  is  not 
a  local  and  personal  benefit,  but  a  general  and  public  interest. 
The  conditions  met  with  in  Minnesota  are  by  no  means  con- 
fined to  that  state. 
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SYNOPSIS— This  5-mi.  double-track  tunnel,  now 
well  advanced,  will  be  by  far  the  largest  tunnel 
in  north  America,  and  is  expected  to  be  completed 
by  the  end  of  1910.  II  is  notable  for  the  entirely 
new  method  of  tunneling  adopted.  Intermediate 
headings  are  made  practicable  by  driving  from  each 
end  a.  pioneer  tunnel  parallel  with,  but  distant 
from,  the  main  tunnel  and  running  crosscuts  from 
the  drift  to  the  line  of  the  main  tunnel.  Details 
are  given  of  the  tunneling  work,  timbering,  con- 
crete lining,  ventilation  and  permanent  track  con- 
struction. 

The  5-mi.  tunnel  of  the  Canadian  Pacific  Ey.  at  the 
Eogers  Pass  summit  of  the  Pocky  Mountains  (having  its 
cast  portal  80.5  mi.  west  of  Field,  B.  C.)  will  be  by  far 
the  longest  tunnel  on  this  continent,  and  will  he  large 
enough  for  a  double  track.    It  is  being  built  not  only  to 
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grade.  Construction  was  commenced  in  September,  L913. 
and  the  contract  calls  for  completion  within  3%  yr.  (by 
Dec.  3,  1916).  This  necessitates  rapid  and  steady  prog- 
ress, and  for  this  purpose  a  novel  method  of  driving 
the  tunnel  was  devised  by  the  contractors  and  approved 
by  the  railway  company's  engineers. 

Two  Pioneeb  Side  Tunnels  Employed 
To  drive  this  long  tunnel  from  the  two  ends  only  would 
have  involved  a  protracted  period  of  construction,  and 
in  order  to  expedite  the  work  it  was  highly  desirable  to 
attack  it  at  various  points  by  means  of  intermediate 
h  sadings,  Shafts  as  used  for  tunnels  at  moderate  depths 
were  out  of  the  question  for  this  great  Rocky  Mountain 
tunnel.  Nor  were  there  opportunities  for  the  use  of  adits 
(or  horizontal  shafts),  such  as  have  been  employed  in  ex- 
ceptional cases  of  side-hill  tunnels. 

The  method  devised  was  to  drive  from  each  end  a  pio- 
neer tunnel  or  drift  parallel  with  the  main  tunnel,  hut 
about  50  ft.  distant  from  it.  From  these  two  drifts  lateral 
drifts  or  crosscuts  are  driven  to  the  center  line  of  the  tun- 
nel at  intervals  of  1,400  to  3,000  ft.  From  each  of  these 
points  the  main  tunnel  heading  is  driven,  working  usual- 
ly in  the  upgrade  direction.  This  method  gives  numerous 
points  of  attack  on  the  main  tunnel.  The  drifts  serve  for 
the  removal  of  material  by  the  mucking  cars,  the  ventila- 
tion of  the  headings  and  the  placing  of  pipes  and  cables 
clear  of  the  tunnel  construction  work.    The  two  pioneer 
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FIG.  1.    ISOMETRIC  SECTION  AND  PROFILE  OF  THE  ROGERS  PASS  TUNNEL,  CANADIAN  PACIFIC  RAILWAY 

The  tunnel  is  being'  driven  from  intermediate  headings  reached  by  crosscuts  from  two  pioneer  drifts  or  tunnels 
parallel  with  but  50  ft.  distant  from  the  main  tunnel,  and  on  opposite  sides  of  the  tunnel  line 


eliminate  the  present  high-level  summit  and  heavy  grades, 
but  also  as  a  part  of  the  extensive  double-tracking  plan 
to  provide  increased  facilities  for  traffic.  The  tunnel 
project  was  described  and  illustrated  in  Engineering  News 
of  Apr.  2,  1914. 

The  tunnel  will  be  26,400  ft.  long  between  portals, 
on  tangent,  and  will  have  a  grade  of  0.95%  through- 
out. In  section  it  will  be  29  ft.  wide  at  rail  level,  with 
vertical  sides  and  semicircular  roof.    The  height  will  be 


!!'/>  ft.  From  base  of  rail  to  crown, 


or 


ft.  above  sub 


drifts,  however,  are  on  opposite  side's  of  the  line  of  the 
tunnel,  the  drift  at  the  east  end  being  on  the  north  side 
and  that  at  the  west  end  on  the  south  side  of  the  tunnel. 
Thus  they  cannot  be  extended  to  form  a  continuous  pass- 
ago,  and  each  drift  will  be  somewhat  shorter  than  the 
half  length  of  the  tunnel. 

These  drifts  and  crosscuts  were  intended  simply  to  fa- 
cilitate the  work  on  the  tunnel,  and  their  construction  is 
entirely  at  the  contractors'  expense.  It  was  not  intended 
to  use  them  permanently,  and  in  fact  if  loose  ground 


November  !  L  L91S 


ENdlNK E R I  NG    N  E W  S 


is  encountered  they  may  be  filled  with  concrete  after  the 
completion  of  the  work.  There  seems  to  be  a  possibility, 
however,  that  they  may  be  utilized  in  the  ventilating  sys- 
tem for  the  finished  tunnel,  as  noted  further  on. 

The  nearest  approach  to  a  previous  use  of  this  system 
in  driving  long  tunnels  was  in  the  construction  of  the 
first  Simplon  Tunnel  in  Switzerland.  A  small  drift 
was  run  on  one  side  parallel  with  and  a  little  in  advance 
of  the  main  tunnel,  and  connected  with  it  by  lateral  drifts. 
But  in  this  case  the  main  tunnel  was  for  single-track  only, 
and  the  parallel  drift  was  intended  for  use  temporarily 
as  a  part  of  the  ventilating  system  and  eventually  to  be 
enlarged  to  form  a  second  single-track  tunnel.  Its  en- 
largement for  this  purpose  to  meet  the  traffic  requirements 
of  the  Simplon  route  was  begun  in  191. '3  and  is  now  under 
way.  The  rate  of  progress  and  cost  of  work  on  the  great 
Canadian  tunnel  are  considered  to  have  amply  justified 
the  driving  of  the  auxiliary  construction  drifts. 

The  method  of  construction  is  shown  clearly  in  the  iso- 
metric drawing,  Fig.  1.  The  pioneer  drifts  and  cross- 
cuts are  of  rectangular  section,  8  ft.  wide  and  6  ft.  6  in. 
high.  The  main  or  central  heading,  also  rectangular,  is 
11  ft.  wide  and  9  ft.  high.  Working  from  each  portal, 
this  main  drift  is  being  enlarged  to  the  full  tunnel  sec- 
tion shown  in  Fig.  2. 

The  object  aimed  at  by  the  novel  method  adopted  for 
the  construction  has  been  attained.  This  is  shown  by 
the  fact  that  the  steam  shovels  (one  working  at  each  end  ) 
have  advanced  at  the  rate  of  1,636  ft.  per  month  for  the 
last  three  months.  On  July  25  the  two  pioneer  tunnels 
were  stopped  when  they  were  5, 202  ft.  apart.  Crosscuts 
were  made  to  the  center  or  tunnel  headings  at  these  points, 
and  the  remaining  mile  of  center  heading  will  be  driven 
and  the  drilling  for  enlargement  completed  before  the 
mucking  shovels  reach  these  last  crosscuts. 

Up  to  Aug.  19  there  had  been  driven  10,7-10  ft.  of  pio- 
neer heading  at  the  east  end  and  8,870  ft.  at  the  west  end. 
There  were  7,366  ft.  of  main  heading  driven  at  the  east 
end  and  8,352  ft.  at  the  west  end.  On  that  date  the 
most  advanced  headings  were  only  4,677  ft.,  or  0.89  mi. 
apart.  The  shovels  on  the  enlargement  of  the  tunnel 
to  full  section  have  advanced  5,612  ft.  at  the  east  end  and 
4,300  ft.  at  the  west  end,  leaving  16,488  ft.  to  be  covered. 
Of  the  concrete  lining  at  the  ends  about  1,600  ft.  has  been 
completed.  The  progress  up  to  Aug.  1  was  given  in  En- 
gineering News  of  Aug.  12,  1915. 

Driving  the  Drifts  and  Headings 

To  save  time  and  excavation  the  pioneer  drifts  were 
started  considerably  above  the  grade  of  the  tunnel  heading. 
The  drift  at  the  east  end  starts  about  50  ft.  above  grade 
and  is  practically  level,  so  that  the  first  two  crosscuts  slope 
down  to  reach  the  main  heading.  From  the  point  where 
the  drift  strikes  the  same  elevation  as  the  tunnel  it  rises 
with  the  tunnel  grade  of  0.95%  and  the  crosscuts  are 
level.  The  drift  at  the  west  end  starts  about  130  ft. 
above  grade  and  descends  on  a  sharp  incline  of  50% 
grade  for  230  ft.,  which  brings  it  to  the  elevation  of  the 
tunnel  heading.  Beyond  this  the  drift  is  on  the  same 
grade  as  the  heading  and  the  crosscuts  are  level.  At  first 
the  muck  cars  were  hauled  up  this  50%  incline  by  cables. 
After  the  full  tunnel  section  had  reached  the  first  cross- 
cut the  cars  were  diverted  through  this  into  the  tunnel 
(starting  Apr.  29),  as  described  below,  thus  eliminating 
the  use  of  this  incline. 


Drainage  of  the  face  of  the  west  pioneer  drift  (working 
down  grade)  is  handled  by  a  pump  at  the  face  and  two  in- 
termediate station  pumps.  It  is  not  expected  that  much 
water  will  be  encountered  in  the  rock,  but  in  the  loose 
material  at  the  ends  it  has  been  necessary  to  pack  hay 
behind  the  timbering  of  the  side-wall  drifts  to  prevent 
washing  in  of  soil. 

The  muck  from  the  pioneer  drift  and  the  various  points 
on  the  main  heading  is  hauled  in  ^-yd.  cars  through 
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FIG.  2.    METHODS  OP  DRIVING  THE  ROGERS  PASS  TUN- 
NEL FROM  THE  PORTALS 

the  drift  (and  crosscuts)  to  the  nearest  crosscut  which  has 
been  reached  by  the  full  tunnel  section.  Here  the  cars 
are  diverted  to  enter  the  tunnel  and  dump  their  contents 
into  the  12-yd.  standard-gage  ears  which  serve  the  muck- 
ing shovels  at  the  face.  The  shovels  are  air-operated 
machines  of  about  40  tons  with  1-  and  l^-yd.  buckets. 

The  V2-ycl.  ears  were  at  first  hauled  by  mules,  but  nar- 
row-gage compressed-air  locomotives  are  now  used.  The 
larger  cars  are  hauled  by  10-  and  12-ton  compressed- 
air  locomotives  working  between  the  face  and  the  sidings 
for  loaded  and  empty  trains.  These  trains  are  handled  by 
40-ton  six-wheel  steam  locomotives  between  these  sidines 
and  the  outside  dumping  places.  At  the  east  and  west 
ends  the  muck  is  dumped  to  form  the  long  approach  em- 
bankments to  the  tunnel. 

Drilling  and  Power  Plant 

In  driving  the  pioneer  drifts  at  the  east  end  four  Ley- 
ner  drills  are  mounted  on  a  bar.  These  put  in  about  24 
holes  6  ft.  deep,  \\'±-m.  top  and  lVs-m-  bottom  diameter. 
Each  hole  is  loaded  with  from  4  to  8  Lb.  of  50%  dynamite. 
Three  to  six  rounds  are  usually  fired  per  day  of  24  hr. 
(three  8-hr.  shifts).  Similar  drills  are  used  in  the  center 
bench,  drilling  rounds  of  26  holes  6  ft.  apart,  or  225  lin.l  t. 
per  round.  These  sections  or  "rings'*  are  shot  oil'  for  muck 
as  required. 

The  compressed-air  plant  at  each  end  includes  two  com- 
pressors supplying  air  at  125-lb.  pressure  for  the  drills  and 
shovels  and  one  supplying  it  at  950-lb.  pressure  for  the 
locomotives.  The  latter  has  a  capacity  of  750  eu.ft. 
of  free  air  per  minute,  while  the  two  others  have  capacities 
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of  1,000  and  2,000  quit.  Each  locomotive  has  storage 
capacity  sufficient  for  a  1-mi.  run  with  a  load,  and  the  iy2- 
in.  high-pressure  main  is  extended  into  the  tunnel,  provid- 
ing air  stations  about  2,000  ft.  apart. 

Driving  the  Poktal  Headings 

For  driving  the  full  tunnel  section  from  the  portal 
in  the  east  end  two  side  drifts,  7x8  ft,  were  driven,  with 
floors  about  18  in.  below  the  level  of  the  wall  plates  for 
the  roof  centering.  These  were  connected  by  a  curved 
crown  drift  so  that  the  centering  could  be  placed,  and 
the  inclosed  "core"  then  removed.  The  construction  is 
shown  in  Fig.  2. 

For  similar  work  at  the  west  end  the  two  timbered  side 
drifts  were  at  grade  and  were  about  6  ft.  wide  and  8% 
ft.  high.    Upper-side  drifts,  6x7  ft.,  were  driven  above 


is  30  in.  thick  and  483  ft.  long  at  the  west  end  and  27 
in.  thick  and  1,288  ft.  long  at  the  east  end.  In  addition, 
on  account  of  the  spading  of  the  rock,  some  concrete  lin- 
ing may  be  required  in  the  solid-rock  section  at  the  west 
end.  Typical  sections  of  the  tunnel,  with  its  timber- 
ing and  concrete  lining,  are  shown  in  Fig.  3.  The  timber- 
ing in  the  glacial  drift  consists  of  a  semicircular  roof  arch 
supported  on  12xl6-in.  posts.  The  timber  sets  are  usu- 
ally spaced  18  in.  c.  to  c,  but  are  set  close  where  the  ma- 
terial is  loose  and  contains  water.  The  arch  has  five  or 
seven  segments,  usually  single,  but  sometimes  double. 

An  interesting  feature  is  that  for  the  lined  section 
in  loose  material  the  heavy  footings  of  the  side  walls  are 
braced  by  reinforced-concrete  struts  20  ft.  apart.  These 
are  18  in.  wide,  24  in.  deep  at  the  ends  and  18  in.  at 
the  middle.    They  are  formed  monolithic  with  the  foot- 
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these,  the  muck  being  delivered  through  the  roof  timber- 
ing of  the  lower  drift  into  cars  standing  in  that  drift.  A 
crown  drift  8  ft.  wide  and  !)  ft.  high  was  also  driven  on 
the  center  line  (Fig.  2).  The  material  between  the 
crown  and  upper-side  drifts  was  then  broken  through  and 
the  timbering  placed  outside  the  line  of  the  future  con- 
crete lining.' 

Timbering  and  Concbete  Lining 

With  the  exception  of  several  hundred  Eeet  of  clay 
and  glacial  drift  at  each  end,  the  drifts  are  in  solid  rock, 
which  is  expected  to  continue  throughout  the  entire  length. 
It  is  mainly  slate,  schist  and  quartzite.  No  timbering 
is  required  in  the  rock  excavation. 

For  the  end  portions,  which  are  in  loose  material 
and  are  timbered,  a  concrete  lining  is  required.  This 


ings  and  with  the  longitudinal  concrete  slab  for  the  sup- 
port of  the  track  dram. 

The  concrete  for  the  tunnel  lining  is  mixed  by  con- 
crete mixers  on  the  outside  and  loaded  into  cars,  which 
are  hauled  into  the  mouth  of  the  tunnel  by  a  dinkey.  A 
cable  from  a  hoisting  engine  hauls  the  cars  up  to  the 
work.  The  concrete  is  dumped  into  the  forms  for  the 
side  walls  from  an  elevated  track  on  scaffolding,  but  is 
shoveled  by  hand  into  the  arch  form  above  the  level  of 
the  scaffolding.  Timber  forms  are  being  used,  as  the 
amount  of  concrete  does  not  justify  steel  forms. 

For  ventilating  the  working  places  in  the  center  bench 
and  main  tunnel  there  is  a  large  blower  installed  in  each 
pioneer  drift.  This  is  set  up  to  draw  pure  air  through  the 
drift  and  discharge  it  into  the  center  bench  through  a 
crosscut  ahead  of  the  center-bench  drills. 
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For  ventilating  the  faces  of  the  pioneer  drift  and  ad- 
vance heading  two  exhaust  fans  of  the  Connersville  type 
(with  12-in.  wood-stave  pipe)  are  used,  placed  usually 
near  a  crosscut.  From  this  point  the  exhaust  pipe  is  car- 
ried to  within  25  ft.  of  each  face.  A  gate  is  provided  so 
that  the  fan  can  exhaust  from  either  face  as  required. 
Only  one  of  these  fans  is  worked  at  a  time,  so  that  one 
can  he  moved  while  the  other  is  in  service.  The  fan  is 
started  at  each  blast,  and  the  men  can  return  to  work  in 
from  15  to  25  min.  By  opening  the  iy2-in.  air  line  for 
the  drills  the  smoke  and  fumes  can  he  cleared  away  from 
the  face  so  that  they  will  he  removed  by  the  exhaust. 

At  the  portal  of  each  pioneer  drift  there  has  been  in- 
stalled a  multivane  fan  5  ft.  in  diameter,  which  forces  air 
into  the  drift.  This  air  is  diverted  into  the  main  tun- 
nel whenever  required.  For  instance,  after  shooting  in 
the  enlargement  to  full  tunnel  section  the  air  is  turned 
in  at  a  cross-drift  beyond  the  point  of  shooting.  In  this 
way  the  smoke  and  gases  are  cleared  out  of  the  tunnel 
very  rapidly. 

The  compressed-air  pipes,  ventilating  pipes  and  tele- 
phone lines  are  laid  through  the  pioneer  drifts  and  cross- 
cuts, so  that  they  are  not  affected  by  blasting  and  do  not 
interfere  with  the  work  of  the  mucking  shovels  in  the  full 
tunnel  section.  No  electric  lighting  is  used.  The  men 
carry  acetylene  lamps  and  acetylene  headlights  are  applied 
on  the  mucking  shovels  and  the  locomotives. 

Woeking  Force  and  Staff 

The  force  per  8-hr.  shift  in  the  pioneer  drift  is  as 
follows:    Four  drillers  (4  drills  at  each  end),  2  helpers, 
8  to  10  muckers,  1  nipper,  1  driver,  1  shift  boss,  1  to  4  • 
mules  and  about  40  cars. 

The  force  per  8-hr.  shift  in  the  advance  heading  of 
the  main  tunnel  is  as  follows:  Three  drillers  (3  drills 
at  each  end),  2  helpers,  8  to  10  muckers,  1  nipper,  1 
driver,  1  shift  boss,  1  mule,  and  60  to  80  cars  (according 
to  the  length  of  haul).  In  addition,  there  is  the  follow- 
ing force  on  each  10-hr.  shift  to  cover  the  two  small 
drifts  in  each  end:  One  assistant  superintendent,  1 
walking  boss,  2  blacksmiths,  2  blacksmith  helpers, '  12 
laborers,  10  dump  men,  6  teamsters,  11  mules,  1  hoist- 
man  and  7  pipe-fitters,  carpenters,  mechanics,  etc. 

The  center  bench  of  the  main  tunnel  is  worked  in  8-hr. 
shifts  with  7  to  10  drills,  7  to  10  helpers,  5  to  10  muck- 
ers, 1  shifter,  I  driver  and  1  mule. 

The  completion  of  the  main  tunnel  to  full  section  is 
worked  in  10-hr.  shifts,  with  the  following  force  per 
shift:  One  driller,  1  helper,  1  to  «  powdermen,  1  engine- 
man  and  1  craneman  on  the  mucking  shovel,  10  to  12 
1'it  men  at  the  shovel,  1  general  foreman,  1  foreman  and. 
12  to  15  laborers  for  the  dump  and  track  work,  2  com- 
pressed-air dinkey  locomotives  with  2  enginemen  and  2 
brakemen,  1  steam  locomotive  and  1  engineman,  1  lire- 
man,  1  conductor  and  2  car-repair  men. 

The  contractors  for  the  tunnel  are  Foley  Bros.  Welch 
&  Stuart,  of  Winnipeg,  and  A.  C.  Dennis 'is  their  super- 
intendent.   The  work  is  under  the  direction  of  John  G 
Sullivan,  Chief  Engineer,  Canadian  Pacific  By.,  and  W.  A. 
James,  Engineer  of  Construction. 

In  the  finished  tunnel  the  tracks  will  be  spaced  13  ft 
e.  to  c  and  will  be  laid  with  85-lb.  rails  on  wood  ties 
embedded  in  18  in.  of  stone  ballast.  Beneath  the  ballast 
will  be  12  in.  of  rock  fill,  the  floor  of  the  excavation  being 


carried  down  12  in.  below  subgrade.  A  semicircular 
drain  of  corrugated  iron  will  be  laid  in  the  rock  (ill  be- 
neath the  tracks,  the  pipe  being  perforated  for  the  admis- 
sion of  water.  In  general  it  will  be  laid  on  the  rock  floor, 
but  in  the  loose  material  at  the  ends  the  pipe  will  be  laid 
on  a  concrete  slab  of  channel  section,  supported  by  the  con- 
crete struts  between  the  footings  of  the  side  walls  (Fig.  3). 

The  plans  for  the  tunnel  project  originally  contemplated 
the  introduction  of  electric  traction  in  the  tunnel  and  over 
a  distance  of  about  25  mi.,  and  no  artificial  ventilation 
was  then  considered  necessary.  This  feature  of  the  project 
has  been  abandoned  and  a  ventilating  system  is  to  be  in- 
stalled to  avoid  possible  troubles  due  to  smoke  and  gas 
in  the  5-mi.  bore.  The  definite  plans  for  this  system 
have  not  been  determined,  but  possibly  it  may  be  found 
practicable  and  economical  to  utilize  the  construction 
drifts,  with  their  lateral  connections  to  the  tunnel,  as  part 
of  the  permanent  ventilating  system.  These  drifts,  as 
described  in  the  foregoing,  are  outside  of  and  parallel 
with  the  tunnel,  but  do  not  form  a  continuous  passage. 
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In  the  current  Proceediin/s  of  the  American  Society 
of- Civil  Engineers,  C.  II.  Paul  and  A.  B.  Mayhew,  of 
the  United  States  Reclamation  Service,  in  a  paper  entitled 
"Temperature  Changes  in  Mass  Concrete,''  have  described 
in  detail  some  experiments  made  at  the  Arrowrock  Dam 
in  [daho  to  determine  the  temperature  changes  in  the 
interior  of  mass  concrete  as  affected  by  outside  temper- 
•  atures  and  conditions  of  setting.  The  final  conclusions 
of  the  tests  are  as  follows: 

1.  Large  bodies  of  concrete  deposited  rapidly  during-  the 
summer  season  develop  a  temperature  of  from  90  to  95°  with- 
in a  period  of  about  30  days,  and  maintain  nearly  that  tem- 
perature for  several  months. 

2.  In  the  case  of  concrete  1  ft.  from  an  exposed  face 
there  is  a  daily  variation  in  temperature  of  about  2°  when 
the  daily  variation  in  the  temperature  of  the  air  is  about  50°. 

3.  In  the  case  of  concrete  2  ft.  from  an  exposed  face  there 
is  a  daily  variation  of  less  than  1°  when  the  daily  variation 
in  the  temperature  of  the  air  is  about  50°. 

4.  In  the  case  of  concrete  3.5  ft.  from  an  exposed  face,  no 
daily  variation  in  temperature  is  apparent  when  the  daily 
variation  in  the  temperature  of  the  air  is  about  50°. 

5.  The  seasonal  variation  in  the  temperature  of  concrete 
3.5  ft.  from  an  exposed  face  is  about  32°  when  the  seasonal 
variation  in  the  mean  daily  temperature  of  the  air  is  about 
75°. 

6.  The  seasonal  variation  in  the  temperature  of  concrete 
10  ft.  from  an  exposed  face  is  about  12°  when  the  seasonal 
variation  of  the  mean  daily  temperature  of  the  air  is 
about  72°. 

7.  The  seasonal  variation  in  the  temperature  of  concrete 
20  ft.  from  an  exposed  face  is  very  little,  and  after  the  effect 
of  "setting  heat"  has  once  been  overcome,  the  change  in 
temperature  of  concrete  at  that  distance  from  an  exposed  face 
is  so  slight  as  to  be  negligible  under  ordinary  conditions. 

S.  The  effect  of  the  "setting  heat"  in  concrete  20  ft  or 
more  from  an  exposed  face  is  felt  for  several  years  after  the 
concrete  is  placed.  Concrete  near  the  center  of  mass  of  a  large 
dam  probably  retains  some  of  this  "setting  heat"  for  5  yr. 
or  more  after  placing. 

9.  Contraction  joints  are  desirable  Ii>  all  large  concrete 
structures,  whether  or  not  they  are  to  be  exposed  to  wide 
variations  of  outside  temperature,  except  possibly  when  all 
construction  may  be  carried  on  during  cold  weather  and 
when  the  variation  of  outside  temperatures,  after  comple- 
tion, will  be  slight. 

10.  Changes  in  volume  due  to  setting,  hardening  and  sea- 
soning of  concrete  are  more  important,  ordinarily,  except 
very  close  to  exposed  faces,  than  changes  in  volume  due  to 
the  influence  of  daily  or  seasonal  variations  in  outside  tem- 
peratures. 
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By  J.  If.  West* 

In  connection  with  the  Bell  St.  warehouse  of  the  Port 
of  Seattle  there  are  certain  elevated  roadways  on  grades 
varying  from  level  to  5*4  %•  Generally  these  roadways 
are  carried  on  timber  structures,  and  in  order  to  reduce 
the  dead-load  as  much  as  possible  it  was  decided  to  try 
creosoted-wood  block,  although  the  grades  are  rather  steep 
for  this  type  of  pavement.    On  the  level  portions  the 


FIG.   1.    LAYING   CREOSOTED  WOOD-BLOCK  PAVEMENT 

ON  A  5%  GRADE 
Showing- expansion  transverse  joint  and  wood-strip  joint  fillers 


blocks  wore  laid  with  tight  joints,  but  on  the  grades  creo- 
soted-wood spacing  strips  i/2  in.  thick  and  21/2  in.  wide 
were  laid  in  all  joints.  The  blocks  were  3  in.'  depth, 
which  gave  a  notch  i/2  in.  wide  and  i/2  in.  deep  between 
the  rows  of  blocks  to  afford  foothold  for  horses. 

The  blocks  were  cut  from  sound  Douglas-fir  lumber 
containing  an  average  of  at  least  five  annual  rings  pei 
inch,  and  at  no  point  less  than  four  annual  rings  per 
inch  ;  and  it  was  required  that  the  lumber  should  consist 
of  at  least  40%  of  dense  summer  wood.  Sound  knots  not 
over  iy2  in.  in  diameter  were  permitted,  but  no  knots  were 
allowed  to  show  on  the  upper  surface. 

The  blocks  were  required  to  be  air  seasoned  before  being 
treated.  The  treating  was  done  by  boiling,  from  16  to  18 
lh.  of  creosote  per  cubic  foot  of  wood  being  forced  into 
the  blocks.  This  amount  was  then  reduced  to  about  10 
lb.  by  expansion  and  vacuum.  The  preservative  was  a 
pure  coal-tar  creosote  oil.  The  pressure  was  not  allowed 
to  run  higher  than  100  lb.  per  sq.in.,  and  the  oil  temper- 
ature was  about  180°  P. 

In  order  to  protect  the  timber  structure  underneath  the 
pavement  Prom  moisture,  two  layers  of  Barrett's  No.  2 
roofing  felt  mopped  with  tar  were  laid  as  a  waterproofing 
membrane.  This  membrane  was  carefully  turned  up  at 
the  edges  of  the  pavement  and  around  the  drain  inlets, 
and  care  was  taken  to  insure  thorough  waterproofing  of 
the  foundation. 

The  blocks  were  laid  directly  on  the  felt  membrane, 
without  sand  cushion.  This,  however,  appeared  to  be  a 
mistake,  for  the  blocks  absorbed  enough  water  after  the 
first  hard  rain  to  cause  a  considerable  movement,  at  some 


*Chief  Engineer,  Fort  of  Seattle,  Washington. 


of  the  expansion  joints,  and  the  blocks  being  embedded 
in  the  tar  apparently  ruptured  the  waterproofing  mem- 
brane at  various  points,  where  it  was  found  to  leak. 

After  the  blocks  were  laid  and  driven  tight  a  joint  filler 
consisting  of  a  dry  mixture  of  one  part  portland  cement 
and  three  parts  fine  sand  was  used.  It  was  heated  to  a 
temperature  of  about  200°  F.,  spread  over  the  pavement 
and  swept  into  the  joints,  the  excess  being  allowed  to 
remain  on  the  surface.  Expansion  joints  iy2  in.  wide 
were  placed  along  the  curbs  and  across  the  roadways  every 
80  ft.  These  were  filled  to  one-half  the  depth  with  a 
high-grade  asphalt  mixed,  while  the  asphalt  was  hot,  with 
20'/,'  by  weight  of  portland  cement  and  sand  in  equal 
parts.  This  type  of  expansion  joint  has,  however,  not 
proved  satisfactory,  because  the  sand  and.  cement  settled 
to  the  bottom  and  formed  a  mass  so  hard  that  the  joints 
failed  entirely  to  allow  compression.  It  has  been  neces- 
sary to  chop  out  these  joints  and  replace  the  filler  with 
asphalt.  After  the  joints  were  partly  filled  as  noted,  dry 
sand  was  spread  over  the  pavement  to  a  depth  of  about 
y2  in.  and  allowed  to  remain  there.  A  considerable  por- 
tion of  this  sand  was  worked  into  the  joints  by  traffic. 
The  remainder  was  removed  after  the  rainy  season  had 
set  in,  for  it  acted  like  a  sponge,  holding  the  water  and 
not  permitting  the  blocks  to  dry  out.  The  pavement  was 
not  slippery  either  before  or  after  the  sand  was  removed; 
in  fact,  teamsters  who  have  used  this  pavement  in  hauling 
heavy  loads  have  stated  that  it  was  easier  to  start  a  load 
on  a  5%  grade  on  this  pavement  than  on  a  brick  pave- 
ment. 

Outside  of  the  minor  difficulties  which  have  developed, 
and  which  are  not  inherent  with  this  type  of  pavement, 
the  experiment  has  been  very  satisfactory  and  certainly 
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demonstrates  that  a  ereosoted-wood-block  pavement  can 
be  used  on  steeper  grades  than  have  been  thought  safe. 

This  pavement,  including  the  waterproofing,  was  laid 
at  a  cost  of  $1.44  per  sq.yd.  The  contractor  was  the 
Ferguson  Construction  Co.,  of  Seattle,  and  the  blocks 
were  furnished  by  the  Pacific  Creosoting  Co.,  which  has 
assumed  the  maintenance  of  the  pavement  for  a  period  of 
five  years  and  has  offered  many  valuable  suggestions. 

The  plans  and  specifications  were  drawn  and  the  con- 
struction inspected  by  the  engineering  organization  of 
the  Port  of  Seattle. 

Flaims  fibs?  thus  W@t<clh-WeK<chLy 

The  site  of  the  Hetch-Hetehy  dam,  to  be  built  on  the 
headwaters  of  the  Tuolumne  River  in  California  to  store 
water  for  the  future  supply  of  San  Francisco,  is  in  a  deep 
valley  of  the  Sierras,  at  an  elevation  of  nearly  I. (>()()  ft. 
above  sea  level  and  distant  nearly  70  mi.  from  the  nearest 
railway  line. 

A  wagon  road  exists  to  the  side  of  the  dam,  but  it  has 
been  determined  that  the  amount  of  material  to  be 
handled  during  construction  of  the  dam  will  be  so  large 
that  it  will  pay  to  build  a  railway  to  the  dam  site,  even 
though  the  entire  cost  of  the  railway  line  has  to  be  in- 
cluded in  the  cost  of  the  dam. 

Under  direction  of  City  Engineer  M.  M.  O'Shaughnessy 
surveys  have  been  made  and  plans  and  specifications  have 
been  prepared  for  the  construction  of  a  railway  line  67 
mi.  in  length,  and  bids  for  the  work  are  now  being  ad- , 
vertised  for.  The  line  follows  the  general  course  of  the 
Tuolumne  River  most  of  the  way,  but  as  the  river  runs 
much  of  the  distance  through  a  narrow  canon  with  walls 
nearly  vertical,  it  was  not  practicable  to  follow  the  river 
closely,  and  the  location  is  on  an  elevated  bench  at 
some  distance  from  the  river. 

Location  of  Ro*ad 

The  railway  branches  from  the  Sierra  R.R.  at  an  eleva- 
tion of  935  ft.,  drops  to  589  ft.  to  cross  a  valley  and  then 
ascends  with  a  somewhat  broken  profile  to  a 'maximum 
elevation  of  5,064  ft.,  finally  dropping  down  for  6  mi 
on  a  continuous  4%  grade  to  the  dam  site.  Most  of 
the  climb  going  to  the  dam  is  made  on  a  .3.4%  grade. 
Adverse  grades  for  all  eastbound  traffic  and  for  part  of 
the  westbound  traffic  are  compensated  for  curvature  at 
the  rate  of  0.04  of  1%  per  degree  of  curvature. 

As  the  road  runs  through  an  -exceedingly  rough  and 
broken  country,  is  to  be  operated  for  freight  traffic 
chiefly  and  is  a  construction  railroad  rather  than  a 
permanent  line,  sharp  curvature  has  been  freely  used  in 
location.  The  sharpest  curve  is  30°,  and  curves  of  18 
to26°  are  very  numerous.  It  is  intended  to  lay  guard 
rails  on  curves  sharper  than  12°. 

Notwithstanding  the  fact  that  the  railway  is  a  con- 
struction line,  complete  detailed  specifications  have  been 
prepared  for  the  construction.  The  work  involves  an 
estimated  quantity  of  over  1,000,000  cu.yd.  of  excavation 
more  than  half  of  it  in  rock,  about  6,700  Knit  of 
corrugated-metal  culverts,  40  mi.  of  fencing,  laving  69 
mi.  of  track,  including  yards  and  sidings,  and  nearly 
500,000  ft.  of  lumber  in  trestles. 

An  unusual  classification  is  adopted  for  excavation,  the 
material  being  classified  as  granite,  solid  rock,  soft  rock 


and  earth,  although  alternative  bids  are  invited  For  the 
entire  excavation  without  classification.  The  reason  why 
granite  and  solid  rock  are  classified  separately  is  that  the 
Sierra  granite,  of  which  over  160,000  yd.  is' included  m 
the  estimate,  is  a  very  much  harder  rock  to  drill  and  break 
up  than  the  slates,  sandstones,  shales  and  other  solid  rocks 
occurring  along  the  line.  The  granite  classification  in- 
cludes all  masses  of  granite  excavated  of  1  cu.yd.  or 
more.  The  solid  rock  includes  all  pieces  of  rock  of 
1-cu.ft.  or  more  volume.  Soft  rock  includes  all  cemented 
materials  that  can  he  removed  without  blasting. 

The  roadbed  is  to  he  16  ft.  wide  ai  subgrade,  ami 
slopes  on  embankments  are  specified  as  \\<,  horizontal  to 
1  vertical.  The  limit  of  free  haul  is  100  ft"  ami  overhaul 
is  paid  for  at  the  rate  (4  Lc.  per  CU.yd.  per  100  ft.  excess. 

Metal  Culverts 
For  galvanized-metal  culverts,  alternative  bids  are 
asked  on  "pure  iron"  and  on  "copper-bearing  steel,"  the 
first  being  specified  to  he  99.84%  pure  iron  and  trie  steel 
to  have  between  0.20%  and  0.30%  of  copper.  The 
galvanizing  is  to  he  done  with  not  less  than  2  oz.  of 
Prime  spelter  per  square  foot.  (1  oz.  on  each  side),  to 
he  determined  by  the  lend  acetate  method.  Corrugations 
are  to  be  spaced  between  ■>'/!•  and  3  in.  and  %  to- %  in. 
deep.  The  longitudinal  joints  must  have  a  lap"of  at  least 
iy2  in.,  with  rivets  in  each  outside  groove,  and  the  trans- 
verse joints  are  to  have  rivets  not  more  than  6  in.  apart. 

Concrete  pipe  of  a  1:2:4  mixture  may  be  used  as  an 
alternative  to  metal  pipe. 

Details  of  Trackwork 
Ballast  of  broken  stone,  of  gravel  or  of  selected 
materials  from  the  excavation  may  be  used,  and  separate 
bids  are  invited  for  the  different  classes.  The  ballast  is 
to  be  6  in.  deep  under  the  ties,  must  extend  (i  in.  beyond 
their  ends  and  must  be  level  with  the  top  of  the  ties. 

Ties  are  to  be  of  redwood  or  cedar,  6x8  in.  and  8  ft. 
long.  Rails  are  to  be  60-lb.,  Am.  Soc.  C.  E.  section,  of 
bessemer  steel,  conforming  to  the  standard  specifications 
of  the  American  Society  for  Testing  Materials  as  revised 
in  1914.  Tie  plates  are  expected  to  be  used  on  all  ties 
Ties  are  to  be  spaced  2,880  per  mile.  Two  spikes  are  to 
be  driven  in  each  tie  on  the  outside  of  the  outer  rail  on 
all  curves  sharper  than  8°. 

Structures  ox  the  Line 


Both  ballast-deck  and  open-deck  trestles  are  specified. 
The  ballast  rests  on  a  layer  of  3xl2-in.  flooring  over  the 
trestle  stringers.  This  flooring  is  covered  by  l/8  in.  of 
approved  asphalt  roofing,  reinforced  by  an  extra' asphalt 
coat  of  about  y2  lb.  per  sq.ft. 

A  bridge  of  220-f-t.  span  is  to  be  built  across  the 
Tuolumne  River  near  Jacksonville,  and  with  three  plate- 
girder  spans  on  the  approaches  will  require  about  600.000 
lb.  of  steel.  The  bridge  is  to  be  designed  for  Cooper's 
E-35  load. 

Eight  redwood  water  tanks  of  100,000  gal.  each  and 
two  steel  oil  tanks  17xf2  ft.,  to  contain  fuel  oil  for  the 
locomotive,  are  required,  as  well  as  station  buildings. 

The  contractor  is  to  complete  the  entire  railway  ready 
for  operation  within  300  days  from  the  signing  of  the 
contract  and  is  to  be  subject  to  a  penalty  of  $75o'per  day 
for  each  day's  delay  in  completion  over  the  contract  time. 
No  work  on  Sundays  is  permitted. 
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SYNOPSIS — Special  methods  in  securing  foun- 
dations of  reinforced-concrete  torpedo-boat  berth, 
at  Charleston,  S.  C,  described  in  "Engineering 
News,".  Nov.  I).  1915.  Piles  spudded  down  and 
cylinder  foundations  laid  in  novel  manner. 

In  the  construction  of  the  government  torpedo-boat 
berth  at  Charleston,  S.  C,  foundation  difficulties  arose 
because  of  the  subsoil  of  marl  and  a  tough  but  plastic 
clay  overlying  the  marl  in  the  outer  half  of  the  site. 

The  reinforced-concrete  piles  for  the  quay  wall,  18  in. 
square  and  50  ft.  long  for  the  three  rows  on  the  river 
side  ami  L.6  in.  square  by  10  to  45  ft.  long  for  the  other 
two  rows,  were  made  nearby  on  land 


land,   in  horizontal  derricl 


E/.+6  H/crhTicie  . £_ 
El.  0     Low  Tide 


This  connection  bo/ted 
-together  for  disconnecting 
caisson  when  ready  : 
to  remove 


El. -40 


:■  Blue  Clay ■ 


Bottom  Section.  -  ' 
of  Caisson  left 
in  Place 


Steel  caisson  removed 
after  concrete  shaft 
is  completed  in  the  dry 


HID  _ 

12,1%  Cor. Bars 
4  Hooping 
IE"Spiral 
rWinds 


Cross-SecHon 
of 

Concre+e 
Shaft 


<  - 7  Wood  Piles, 
45 'long 


FIG.   1.    CYLINDER,  COFFER-DAM  AND  CONCRETE  PILE 

molds.  The  reinforcement  consists  of  four  longitudinal 
ly^-m.  square  corrugated  rods  and  Y^-m.  ties  18  in.  on 
centers.  The  piles  were  allowed  to  set  30  days  before 
being  moved.  When  ready  for  driving  they  were  picked 
up  by  a  15-ton  locomotive  crane  and  loaded  on  a  barge, 
which  was  towed  to  the  point  where  the  piles  were  to 
be  driven. 

Each  pile  had  a  2-in.  jetting  pipe  molded  in  it  longi- 
tudinally for  a  distance  of  11  ft.  from  the  point,  with 
two  :,)0°'  bends  at  the  upper  end  to  bring  the  pipe  to  the 
face  of  the  pile. 

The  piles  penetrated  approximately  10  ft.  through  soft 
mud,  15  ft.  through  stiff  blue  clay  and  15  ft.  into  marl. 
Attempts  to  drive  them  with  a  hammer  failed.  It  was 
impossible  to  get  them  down  into  the  marl  more  than  a 
short  distance,  even  after  jetting  down  four  2-in.  holes 
in  advance  of  the  pile.  In  this  difficulty  a  "spudding" 
method  was  adopted. 

With  the  pile  standing  in  the  leads  of  the  driving  rig 
at  the  point  where  it  was  tone  sunk,  hose  from  a  pressure 
pump  was  connected  to  the  2-in.  pipe  in  the  pile  and  the 
pump  started.  Then  the  pile  was  raised  2  ft.  and  allowed 
to  drop,  and  this  process  was  repeated  in  as  rapid  suc- 
cession as  possible  until  the  pile  was  down  within  6  in. 


of  the  proper  depth.  The  water  was  then  cut  off  and 
the  last  6  in.  spudded  down  in  the  same  way,  but  without 
any  water  being  forced  through  the  jet  pipe. 

The  derrick  traveler  shown  in  Fig.  2  was  used  for 
driving  the  piles.  Guide-blocks  bolted  to  the  front  of 
the  forward  cross-piece  of  the  traveler  frame  furnished 
an  upper  guide  for  the  piles.  As  a  lower  guide  a  cross- 
timber  just  above  water  level  was  supported  from  the 
traveler  frame  and  braced  to  it,  and  sawed  through  in 
the  way  of  each  pile  row  so  that  it  could  move  forward 
past  the  piles  already  driven.  Swinging  backing-strips 
were  fastened  to  the  timber  behind  the  openings  cut  in 
the  way  of  the  pile  rows,  to  serve  as  rear  guides.  The 
pile  was  lifted  and  dropped  by  the  hoist  rope  of  the 
derrick,  which  was  fastened  to  a  hook  that  was  clamped 
to  the  four  reinforcing  rods  of  the  piles  that  extended 
18  in.  beyond  the  head  of  the  pile. 

Pikes  Built  in  Cylinder  Coffer-Dams 

The  concrete  piers  supporting  the  causeway  and  outer 
pier  were  btiilt  inside  8-ft.  cylinder  coffer-dams,  42  to 
52  ft.  long,  made  of  %-in.  steel  plate.  The  lower  5-ft. 
length  of  the  coffer.-dam  was  connected  to  the  remainder 
by  a  butt  joint  fastened  by  bolts  through  angle  rings 
riveted  on  the  inside.  The  bolts  were  spaced  12  in.  on 
centers,  and  for  additional  tightness  the  joint  was  calked 
with  oakum.  This  cylinder  was  driven  into  the  river 
bottom  until  it  entered  4  ft.  into  the  blue  clay,  and  the 
inside  was  excavated  to  a  short  distance  above  the  cutting 
edge.  Then  the  foundation  piles  were  driven  in  it, 
the  bottom  sealed  with  concrete,  a  form  set  up  on  the 
seal  concrete  and  the  shaft  concrete  poured.  Finally  the 
coffer-dam  cylinder  was  removed,  after  unbolting  the 
joint  near  the  bottom.  The  5-ft.  cutting-edge  section 
was  left  in  the  ground  as  part  of  the  pier. 


FIG.  2.    DERRICK  TRAVELER  FOR  PILEDRIVING 
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PIG.  3.    LOWERING  COFFER-DAM  CYLINDER  TO  PLACE 

Fig.  3  illustrates  the  procedure  of  setting-  the  cylinders. 
This  work  was  done  at  slack  water,  to  avoid  disturbances 
from  the  strong  tidal  currents.  The  cylinder,  with  bottom 
section  attached,  was  picked  up  by  a '25-ton  floating  der- 
rick equipped  with  an  85-f't,  steel  boom,  centered  carefully 
while  being  held  about  15  ft,  above  the  bottom  anil 
allowed  to  drop  so  as  to  sink  deep  into  the  river  mud. 
AVhen  thus  placed  the  cylinder  was  braced  three  or  more 
ways  with  light  tackle  to  guide  it  during  the  subsequent 
driving.  A  grillage  of  24-in.  steel  I-beams  riveted  to- 
gether and  with  guides  for  a  steam  hammer  attached  was 
placed  over  the  top,  and  a  No.  1  Vulcan  hammer  with 
5,000-lb.  ram  falling  42  in.  held  in  these  guides  would 
drive  the  cylinder  down  to  the  required  grade.  The  aim 
was  to  drive  the  cutting  edge  of  the  bottom  section  not 
less  than  4  ft.  into  the  clay,  or  2  ft.  into  the  marl,  which 
amounts  were  generally  sufficient  to  seal  the  bottom 
against  blowing  in  when  the  cylinder  was  pumped  dry. 

A  %-yd.  orangepeel  bucket,  operated  by  the  derrick 
scow,  excavated  the  cylinder  to  the  desired  grade.  In 
some  cases  the  driving  was  resumed  after  excavation,  to 
get  the'  desired  penetration,  of  the  cylinder  for  safety 
against  blowing  in  of  water.  After  excavating  with  the 
orangepeel,  in  the  case  of  marl  bottom  the  cylinder  was 
pumped  dry  and  the  bottom  leveled  by  hand  digging,  to 
receive  a  3-ft.  bottom  course  of  concrete  placed  in  the 
dry.  Where  the  bottom  was  clay,  the  cylinder  was  pumped 


out,  the  bottom  leveled  by  hand  digging  and  the  seven  piles 
accurately  spotted  in  the  dry.  If  the  clay  was  verv  firm, 
the  piles  were  driven  in  the  dry,  but  the  cylinders  were 
generally  tilled  w  ith  water  before  piledriving  was  begun. 
After  all  the  piles  were  driven,  the  cylinders  were  again 
pumped  out,  the  piles  sawed  off  and  the  3-ft.  bottom 
course  of  concrete  placed  in  the  dry. 

Difficulties  in  Sinking  Cylinders 

The  shoreward  half  of  the  causeway  went  through  the 
old  berthing  pier,  built  of  creosote.!  piles,  and  in  placing 
the  cylinders  for  this  portion  of  the  causeway  the  old 
piles  interfered  greatly.  The  %-in.  plate  of  the  cylinder 
buckled  easily  at  the  cutting  edge  when  it  struck  a  pile, 
so  that  it  was  necessary  to  remove  the  piles  before  placing 
the  cylinders. 

The  old  piles  were  so  badly  eaten  by  borers  and  had 
been  driven  so  deep  into  the  clay  that  it  was  found  neces- 
sary to  use  dynamite  to  remove  them.  For  this  purpose 
a  4-in.  pipe  with  a  4-in.  tee  on  top  was  connected  to  a 
2%-in.  fire  hose  supplied  from  a  pressure  pump,  and  the 
pipe  was  jetted  down  alongside  the  pile  to  be  removed 
until  its  bottom  was  about  1  ft.  below  the  proposed  bottom 
of  the  cylinder. .  Then  the  water  was  shut  off,  the  plug 
of  the  tee  on  top  of  the  pipe  removed  and  four  or  five 
sticks  of  60%  dynamite  were  lowered  through  the  pipe 
until  they  rested  on  the  bottom.  The  pipe  was  then  raised 
about  10  ft.  for  protection,  a  good  strain  taken  on  the  pile 
with  the  derrick  and  the  dynamite  exploded,  This  would 
break  the  pile  off  at  the  point  of  the  explosion,  and  the 
strain  from  the  derrick  in  connection  with  the  lifting 
action  of  the  dynamite  was  sufficient  to  pull  the  upper 
part  of  the  pile.  This  method  of  using  dynamite  45  ft. 
below  water  proved  very  successful. 

Trouble  was  also  caused  by  logs  which  had  caught  in 
the  old  piling  and  had  become  embedded  in  the  river 
bottom.  Many  of  these  were  18  to  24  in.  in  diameter 
and  were  embedded  as  much  as  15  ft,  It  was  necessary 
to  do  considerable  dredging  with  the  orangepeel  bucket 
and  to  shoot  off  blasts  of  dynamite  under  them  before 
they  could  be  removed  with  the  bucket.  Here  also  the 
■dynamite  was  placed  through  the  4-in.  pipe,  as  was  done 
in  removing  piles. 

Driving  Foundation  Piles  in  Cylinders 

When  it  was  decided  to  drive  foundation  piles  for  the 
concrete  cylinder  piers  where  they  rested  in  clay  a  special 
floating  piledriver  was  designed,  as  the  piles  had  to  be 
driven  to  a  top  elevation  of  from  36  to  50  ft,  below  high 
water.  This  driver  was  built  on  a  22x70-ft.  barge,  with  the 
head  end  cut  square  ;  68-ft.  leads  were  built  on  the  barge, 
overhanging  the  end  of  the  barge  8  ft.,  with  the  bottom 
of  the  leads  about  10  ft.  above  the  water  line.  Extension 
leads  60  ft.  long  slid  in  the  fixed  leads.    They  could  be 
lowered  down  to  within  10  ft,  of  the  bottom  of  one  of 
the  cylinders  and  still  leave  sufficient  of  the  extension 
leads  between  the  fixed  leads  to  hold  them  securely  in 
line.    A  No.  1  Vulcan  hammer  slid  between  the  exten- 
sion leads ;  to  its  lower  end  was  fastened  a  hardwood 
follower  44  ft.  long,  with  a  special  steel  striking  head 
on  top  and  a  14-in.  pipe  sleeve  at  the  lower  end.  Two 
short  pieces  of  channel  attached  to  the  follower  10  ft. 
above  its  lower  end  slid  over  the  extension  leads  and 
held  it  in  place. 
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EXPANDING  STEEL  FORM  FOR  CONCRETING 
PIER  SHAFTS 


The  procedure  in  driving  the  foundation  piles  was  to 
set  them  in  place  to  form  a  ring  (i  ft.  in  diameter  and 
drive  them  in  succession  either  to  grade  or  to  refusal. 
The  piles  were  45  ft.  long,  with  12-in.  butt  diameter, 
and  had  to  be  driven  either  so  that  the  head  would  be 
embedded  6  in.  to  30  in.  in  the  3-ft.  bottom  course  of 
concrete  or  until  the  piles  should  take  up  with  a  penetra- 
tion of  %  m-  Per  blow. 

The  extension-lead  driver  rig  worked  very  satisfactorily. 
In  one  cylinder  all  seven  piles  after  being  spotted  were 
driven  to  grade  in  1  hr.  20  min. 

After  driving  and  cutting  off  the  piles  the  broken-up 
earth  at  the  bottom  of  the  cylinder  was  removed  by  hand 
digging  in  the  dry,  whereupon  the  3-ft.  bottom  course  of 
concrete,  engaging  the  pile  heads,  was  put  in  place. 


The  reinforcing  cage  of  the  pier  shaft,  comprising 
twelve  1%-in.  square  corrugated  bars  tied  together  with 
1.4-in.  spiral  hooping,  of  12-in.  pitch,  was  set  directly 
after  the  sealing  concrete  was  placed,  so  as  to  embed  the 
rods  at  least  2  ft.  in  the  concrete.  This  anchored  the 
shaft  concrete  to  the  3-ft.  bottom  course. 

The  day  after  pouring  the  footing  course  the  top  was 
cleaned  of  laitance  or  dirt  and  the  form  for  the  4-ft.  con- 
crete shaft  set  in  place  around  the  reinforcing  cage.  This 
form,  shown  in  Fig.  4,  was  a  cylinder  built  up  of  i^-m. 
steel,  with  conical  enlargement  at  the  bottom  to  form 
the  spread  foot  of  the  shaft.  The  form  was  made  with 
three  vertical  bolted  joints.  By  unbolting  one  of  these 
joints  after  the  shaft  concrete  had  set,  the  form  would 
expand  sufficiently  so  that  it  could  be  lifted  off  without 
difficulty. 

Concrete"  for  the  footing  course  was  run  into  a  1-yd. 
bucket  from  the  chute  of  the  concreting  tower  and  the 
bucket  lowered  to  the  bottom  of  the  hole  and  dumped. 
The  concrete  for  the  shaft,  however,  was  run  direct  from 
the  chute  of  the  floating  concrete  plant  into  tire  top  of 
the  form  and  allowed  to  drop  inside  the  form. 

Great  care  was  taken  to  have  the  form  absolutely  tight 
before  placing  and  also  to  have  the  inside  well  oiled. 
On  stripping,  the  piers  were  almost  always  perfectly 
smooth,  an  occasional  stone  pocket  being  immediately 
filled  with  mortar  and  floated  with  a  wooden  float. 

Three  days  after  the  pier  was  poured  the  bolts  in  one 
of  the  vertical  seams  of  the  inside  form  were  removed 
and  the  form  lifted  off  with  the  derrick  scow.    The  bolts 
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connecting  the  8-ft.  coffer-dam  cylinder  to  its  bottom 
section  were  also  removed,  and  after  the  concrete  pier 
shaft  had  been  inspected  the  cylinder  was  hoisted  away. 
However,  as  the  specifications  required  that  the  concrete 
be  protected  from  flowing  water  for  at  least  20  days,  a 
square  wooden  box  was  lowered  over  the  shaft  to  serve 
as  a  shield. 

The  work  is  being  done  by  the  Snare  &  Triest  Co., 
New  York  City.  G.  C.  Mufioz  and  G.  P.  Seeley  were 
superintendents  of  construction  and  Captains  F.  T. 
Chambers  and  R.  E.  Bakenhus  represented  the  Bureau 
of  Yards  and  Docks,  United  States  Navy  Department. 

8 

Special  RaSlway  Ti?@iA  fos5 
PMEsv<dl©IlpMsi  Sthr'eetts 

The  extensive  waterfront  improvements  to  be  made  at 
Philadelphia  will  require  the  laying  of  several  miles  of 
railway  track  along  the  streets  to  serve  the  docks  and 
piers.  For  these  lines  a  special  design  of  rail  section  and 
track  construction  has  been  approved  by  the  authorities 
of  the  city,  the  Pennsylvania  R.R.,  Baltimore  &  Ohio 
Pi.R.  and  Philadelphia  &  Reading  R.R.  The  following 
information  has  been  secured  from  W.  G.  Cough! in,  En^ 
gineer  of  Maintenance  of  Way,  Pennsylvania  R.R. 

The  rail  (Fig.  1)  is  of  the  grooved-girder  tvpe,  9  in. 
high  and  5%  in.  wide,  weighing  159  lb.  per  yd.  and  made 
in  33-ft.  lengths.  The  guard  side  of  the  groove  has  a 
flare  of  60°  and  its  top  is  %  in.  below  the  railhead,  al- 
though the  paving  is  laid  level  with  the  railhead.  On 
curves,  however,  the  guard  is  carried  up  as  high  as  the 
head  and  is  made  very  heavy,  as  shown  by  the  dotted  lines. 
It  will  be  observed  that  the  guard  is  narrow  and  does  not 
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steel  tie-plates  7x103^  in.,  whjch  have  an  outside  top 
shoulder  to  hold  the  rail  and  a  bottom  rib  to  secure  a  hold 
in  the  tie.  Ordinary  %-in.  square  spikes  are  used.  For 
each  tie-plate  there  are  four  spikes,  only  two  of  which 
hold  the  rail,  the  others  serving  to  hold  the  plate  tight 
upon  the  tie  even  if  the  rail  spikes  work  loose.    At  the 
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150 -LB.  GROOVED  GIRDER  RAIL  FOR  RAILWAYS 
IN  PHILADELPHIA  STREETS 

have  a  horizontal  outer  flange  to  carry  wagon  wheels,  as 
ni  some  designs  of  grooved-girder  rails  for  street  railways. 

1  he  rail  joints  are  of  the  Continuous  make,  with  heavy 
splice  bars  of  special  design.    The  bars  are  only  26  in 

f.r;th  fTr  11/^in"  bolts  sPaced  51/2  in.  for  the  inner 
and  7%  m.  for  the  outer  bolts.    The  rails  rest  on  %-in 
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FIG.   2.    RAILWAY-TRACK   CONSTRUCTION   ON  PAVED 
STREETS  IN  PHILADELPHIA 

joints,  spikes  are  driven  first  in  the  slots  of  the  splice 
bars,  and  after  the  bars  have  been  drawn  tight  by  the 
bolts  extra  spikes  are  driven  through  holes  in  the  bars. 
The  details  of  the  trackwork  are  shown  in  Fig.  2. 

The  rails  are  laid  with  broken  joints,  and  at  intervals 
of  5  ft.  6  in.  they  are  connected  by  flat  tie  bars  2%x%  in., 
having  1%-in.  threaded  ends  which  nass  through  the  rails 
and  are  secured  by  square  nuts  on  both  sides  of  the  web. 
The  ties  are  7x9  in.,  8%  ft.  long,  with  18  ties  to  a  rail 
length. 

The  subgracle  is  24%  in.  below  top  of  rail,  and  on  this 
is  a  (j-in.  concrete  base.  Stone  ballast  is  laid  with  a 
depth  of  li/2  in.  under  the  ties  and  is  filled  in  between 
and  around  them.  An  unusual  feature  is  the  laying  of 
1-in.  planks  on  top  of  the  ties  to  support  a  3rin.bed  of 
gravel  upon  which  the  stone  paving  blocks  are  laid.  In 
t  he  spaces  on  each  side  of  the  rail  web  are  laid  yellow-pine 
fillers,  2x6  in.  on  the  outside  and  3x6  in.  on  the  inside. 
Outside  of  the  track  the  paving  blocks  rest  on  a  thinner 
cushion  bed  on  a  6-in.  concrete  base. 

Home  Garbage  Disposal  at  Milwaukee— In  every  Milwau- 
kee home  there  will  be  more  or  less  fire  from  now  on  until  the 
warm  weather  returns.  These  fires  in  stove  and  furnace 
should  do  more  than  give  us  warmth.  There  is  little  or  no  use 
tor  a  garbage  can  in  the  Milwaukee  home  that  is  supplied 
with  a  good  furnace.  If  garbage  is  drained,  wrapped  in  paper 
and  placed  on  the  glowing  coals  of  the  furnace,  i'  will  be 
completely  and  effectively  destroyed,  and  if  this  is  done 
promptly  after  each  meal  and  before  there  is  decav  there  will 
be  no  disagreeable  odors  or  nuisance  of  any  kind  This 
method  of  destroying  garbage  has  been  tried  bv  members  of 
the  Health  Department  for  a  number  of  years.  None  of  them 
reports  any  trouble.  To  most  of  them  the  method  has  become 
a  convenience  so  much  greater  than  the  garbage  can  that 
.hey  would  not  think  of  returning  to  the  can  as  a  receptacle 
for  the  winter's  accumulation  of  garbage.— Milwaukee 
Health  Bulletin  " 
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SYNOPSIS — 4  7.)       20%  in  capacity  of 

each  suburban  passenger  line  can  be  secured  by 
changing  from  steam  to  electric  traction.  Single 
phase  selected  for  possible  trunk-line  operations. 
Overhead  construction  on  the  Paoli  line;  changes 
in  signal  system  and  rolling  stock. 

The  Pennsylvania  R.R.  is  now  operating  the  suburban 
line  between  Broad  St.  Station,  Philadelphia,  and  Paoli — 
the  first  of  its  electrified  lines  in  that  district.  This 
change  and  the  proposed  electrification  of  the  other  sub- 
urban lines  have  been  undertaken  to  increase  the  capacity 
of  the  Broad  St.  Station  and  relieve  congestion. 

Change  Made  to  Increase  Capacity 

This  terminal  is  of  a  stub-end  type,  with  16  station 
tracks  approached  by  six  main-line  and  three  yard  tracks 
on  an  elevated  structure.  At  West  Philadelphia  the  main 
lines  branch  off,  going  north  to  New  York,  west  to  Pitts- 
burgh and  south  to  Washington.  The  suburban  service 
extends  over  six  different  routes,  as  shown  in  the  sketch, 
Fig.  1. 

All  the  plans  for  relief  by  physical  enlargement  in- 
volved extensive  reconstruction  and  much  delay,  and 
therefore  the  possibilities  of  electric  traction  were  ana- 
lyzed. It  was  found  that  the  change  on  the  Paoli  line 
alone  would  increase  its  capacity  by  about  19%,  giving 
for  the  station  as  a  whole  an  increase  of  about  8%.  A 
similar  increase  in  capacity  would  result  from  the  electri- 
fication of  the  other  suburban  routes,  and  work  on  the 
Chestnut  Hill  line  has  already  'commenced. 

Although  the  work  done  on  the  Paoli  line  includes  the 
most  expensive  part  of  electrifying  the  whole  district — 
the  Broad  St.  terminal,  with  its  elaborate  yards  and  re- 
stricted property  lines — yet  there  will  be  sufficient  sav- 
ing in  operating  cost  over  steam  to  pay  the  interest  on 
the  additional  investment;  that  is,  the  increased  capacity 
will  be  largely  self-sustaining,  which  would  not  be  the 
case  with  physical  enlargement. 

Alternating-Currt5xt  System  Selected 

The  11,000-volt  single-phase  25-cycle  alternating-cur- 
rent system  was  selected,  power  being  supplied  directly  to 
the  train  from  an  overhead  catenary-trolley  system.  The 
primary  factor  affecting  this  choice  was  the  possibility 
of  long-distance  operation  over  the  entire  suburban  divi- 
sion, rather  than  the  requirements  of  present  short  subur- 
ban electric  service.  This  is  in  marked  contrast  to  the 
reasons  for  the  selection  of  (500-volt  direct  current  for 
the  New  York  terminal  /.one  some  years  ago. 

Although  the  possible  future  electric  traction  may  ex- 
tend over  several  railway  divisions  and  cover  various 
classes  of  service,  yet  the  present  installation  is  for  subur- 
ban passenger  service  only  and  involves  about  43  trains 
each  way  between  Philadelphia  and  Paoli,  west  on  the 
main  line  of  the  Philadelphia  division.  Prom  Broad  St. 
Station  the  main  tracks  are  electrified  for  20  mi.  A 
coach  yard  at  West  Philadelphia  and  a  coach  and  repair 


yard  at  Paoli  have  been  equipped.  A  total  trackage  of  93 
mi.  is  affected. 

Electric  Power  Is  Purchased 
Power  will  not  b'e  generated  by  the  railway  company, 
but  will  be  purchased  from  the  Philadelphia  Electric  Co. 
For  the  present  power  will  be  taken  from  only  one  phase 
of  the  power  company's  three-phase  generating  system.  It 
is  planned  to  supply  future  electrification  from  the  re- 
maining phases.  Current  is  generated  by  the  electric 
company  at  its  main  station  on  the  east  bank  of  the 
Schuylkill  River  and  is  delivered  over  four  three-conductor 
armored  submarine  cables  to  the  railroad  company's  Ar- 
senal Bridge  substation  on  the  westerly  bank.  Here  the 
current  is  stepped  up  from  13,200  volts  to  44,000  and  is 
distributed  over  four  single-phase  overhead  transmission 


FIG.  1.    MAP  OF  PENNSYLVANIA  R.R.  SUBURBAN  LINES 
AT  PHILADELPHIA 

lines,  two  carried  on  each  side  of  the  track.  All  four 
transmission  lines  go  to  the  West  Philadelphia  substation 
(Fig.  1 )  ;  one  pair  continues  to  Bryn  Mawr  and  Paoli  and 
the  other  will  later  run  to  Chestnut  Hill.  The  transmis- 
sion-line insulators  are  tested  for  250,000  volts  puncture 
and  120,000  volts  wet  flashover.  After  erection  the  trans- 
mission lines  were  tested  out  at  a  potential  of  66,000  volts 
to  ground — three  times  working  pressure  (since  the  middle 
of  the  transformer  secondaries  is  grounded  the  working 
potential  is  22,000  volts  above  earth). 

The  substation  equipment  is  housed  in  substantial  fire- 
proof brick  buildings  adjacent  to  the  track.  Lightning- 
arresters  and  high-tension  feeder  section  switches  are 
located  on  the  roof.  Busbars  and  switching  equipments 
are  on  the  second  floor  and  transformers  on  the  first. 
At  Arsenal  Bridge  (Fig.  1)  there  are  three  5,000-kv.-a. 
step-up  transformers  and  at  the  three  other  substations 
there  are  two  2,000-kv.-a.  step-down  units.  Space  is 
provided  for  100%  increase  in  capacity.  In  each  station 
there  are  two  small  transformers  stepping  down  to  440 
and  220  volts  for  operating  circuit-breakers  for  lighting 
and  miscellaneous  purposes.  Sixty-cycle  power  is  also 
provided  in  all  substations  to  operate  circuit-breakers  in 
case  of  loss  of  25-cycle  traction  power.  There  are  no  at- 
tendants in  the  substations,  except  at  West  Philadelphia. 
For  the  control  of  the  other  substations  switchboards  are 
provided  in  nearby  signal  towers. 
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The  overhead-line  construction  in  many  ways  resembles 
that  worked  out  by  the  same  engineers  for  the  Norfolk  & 
Western  Ey.,  Elkhorn  grade,  as  noted  in  Engineering 
News  of  June  24,  1915.  The  principal  feature  is  the 
tubular-pole  cross-catenary  bridge  supporting  the  longi- 
tudinal catenary  and  running  wires.  As  shown  in  Fig. 
2,  a  tubular  steel  pole  is  set  in  concrete  foundations  on 
either  side  of  the  track  and  double-guyed  away  from  the 
track.  Between  the  poles  over  the  tracks  are  two  cross- 
Mnres  forming  the  cross-catenary  bridge.  Where  there 
is  no  room  for  back-guying,  self-supporting  structural-steel 
posts  have  been  used. 

Details  of  Overhead  System 

The  tubular  poles  are  built  up  of  various  lengths,  sizes 
and  weights  of  steel  pipe  welded  together  to  meet  the 
varying  conditions  of  different  locations.    The  ptivs  are 


The  cross-wires  are  of  galvanized-steel  cable,  the  upper 
one  usually  %  in.  and  the  lower  one  usually  y2  in.  in  di- 
ameter. Both  are' socketed  at  each  end  with  a  turnbuckle 
at  one  side.  The  top  and  bottom  wires  are  joined  by 
vertical  %-in.  rods  and  malleable-iron  clamps  at  the 
points  where  insulators  supporting  longitudinal  wires  are 
located.  The  insulators  are  of  the  three-disk  suspension 
type.    Each  disk  is  8  in.  in  diameter. 

The  main  longitudinal  messenger  is  a  y2-m.  seven- 
strand  double-galvanized  steel  cable,  strung  with  a  sag 
of  5  ft.  in  a  normal  span  of  300  ft.  Every  mile  or  two 
this  cable  is  socketed  and  dead-ended  on  one  of  the 
structural  signal  bridges  spaced  about  half  a  mile  apart 
(Fig.  4-).  The  messenger  is  insulated  from  the  bridge 
by  two  or  more  sets  of  three-disk  suspension  insulators. 

Every  15  ft.  on  curved  track  and  30  ft.  on  tangent 
track  two  wires  are  supported  from  the  messenger.  The 


FIGS.  2  TO  5.    OVERHEAD  LINE  CONSTRUCTI 
Fig-.  2 — On  typical  tangent.    Fig.  3 — On  typical  curv 

sohd-steel  rods,  with  a  heavy  turnbuckle  near  the  ground 
end  to  permit  of  adjustment.  The  anchors  are  of  the 
dead-weight  type,  consisting  of  a  concrete  slab  reinforced 
with  old  rails.  Where  the  guy  rods  pass  up  through 
the  soil  they  are  protected  by  steel  pipe  filled  with  grout. 
Each  steel  structure  is  grounded  by  connecting  to  a  cop- 
per plate  buried  in  coke. 

The  cross-catenary  bridges  are  about  300  ft.  apart 
on  tangents  but  closer  on  curves,  the  spacing  depending 
upon  the  degree  of  curvature.  The  insulators  holding 
the  longitudinal  wires  are  over  the  center  of  each  track, 
being  offset  on  curves  toward  the  outside. 


ON  OF  PENNSYLVANIA  R.R.  AT  PHILADELPHIA 
Fig.  4— Signal  and  anchor  bridge.    Fig.  5— In  Paoli  yard 

top  wire— called  the  auxiliary— is  of  No.  0  round 
copper,  giving  proper  current-carrying  capacity  to  the 
overhead  system.  The  lower  wire  is  a  No.  000  grooved 
^  bronze  alloy  ("phono-electric").  Both  wires  are  about  22 
ft.  above  the  top  of  rail,  except  where  they  pass  under 
certain  highway  bridges 

Provision  Against  Corrosion 

In  the  terminal  and  along  the  first  5  mi.  out,  where 
the  steam-locomotive  traffic  is  dense  and  there  is  much 
smoke  and  corrosive  gas,  a  noncorrodible  tube  hanger  and 
hanger  clips  of  monel  metal  and  bronze  are  used.  Where 
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the  steam  traffic  is  not  dense  wrought-iron  strap  hangers 
1  in.  wide  by  i\-  in.  thick  are  employed.  The  main 
messenger  cable  is  protected  from  corrosion  at  brass  or 
monel-metal  hanger  clips  by  an  inside  zinc  collar. 

On  tangents  the  hangers  hold  only  the  auxiliary  messen- 
ger and  the  running  wire  is  supported  at  mid-span.  On 
curves  where  the  two  lower  wires  do  not  hang  directly 
beneath  the  messenger  both  wires  are  supported  at  the 
same  point  from  the  hanger.  Rigidity  is  here  prevented 
by  the  chance  for  upward  swing. 

The  tension  in  all  cables  is  selected  so  that  in  hot 
weather  there  will  be  no  sagging  of  the  running  wire, 
while  in  cold  weather  the  contraction  will  not  cause 
stresses  beyond  the  elastic  limit. 

The  running-wire  catenary  system  for  each  of  the  four 
main  tracks  is  separated  electrically  from  the  others, 


FIG.  6.    STEEL  MOTOR  CAR,  PENNSYLVANIA  R.R. 


and  sectionalizing  points  are  provided  at  all  crossovers 
so  that  parts  of  the  line  may  he  cut  out  of  service  for 
repair. 

Wires  Undeb  Highway  Bridges 

The  electrified  route  is  crossed  by  numerous  overhead 
highway  bridges  with  limited  clearance  over  the  track. 
In  such  cases  where  it  is  impractical  to  raise  the  high- 
way bridge,  the  trolley  wires  are  dipped.  The  catenary 
bridges  are  so  located  that  the  highway  bridges  come 
in  the  center  of  the  span  and  where  the  vertical  height 
necessary  to  clear  the  catenary  system  is  at  a  minimum. 
The  overhead  line  is  steadied  by  being  held  with  post-type 
insulators  on  brackets  on  the  bridge  structure.  Trans- 
mission lines  on  either  side  of  the  track  are  also  carried 
down  underneath  the  bridge. 

To  prevent  curious  pedestrians  from  coming  in  contact 
with  the  wires  solid  wooden  fences,  either  vertical  or  in- 
clined, and  of  sufficient  height  to  shut  out  all  view  of  the 
wires,  have  been  erected.  To  protect  trainmen  general 
orders  have  been  issued  that  no  men  be  allowed  on  top  of 
the  cars  in  the  electric  zone. 

Bonding  Rails;  Preventing  Induction  Interference 

Each  rail  of  the  main-line  track  is  double  bonded 
throughout  with  No.  0  copper.  Through  interlocking^ 
only  one  rail  of  each  track  is  bonded,  but  all  the  traction 
rails  are-  connected  together.  The  bonds  have  pin-ex- 
panded terminals,  one  being  welded  and  the  other  soldered 


on,  after  the  bond  has  been  slipped  under  the  fishplate. 
At  each  signal  block  the  track  rails  are  sectionalized 
by  insulating  joints.  The  traction  current  is  led  through 
impedance  bonds  connected  around  the  insulated  joints 
(allowing  the  25-cyele  traction  current  to  flow,  but  pre- 
venting the  GO-cycle  signal  current  from  passing). 

Minimum  inductive  effect  of  traction  currents  on  ad- 
jacent telephone  and  telegraph  wires  has  been  secured 
in  much  the  same  way  as  on  the  Norfolk  &  Western  Ry. 
Series  transformers  are  located  about  a  mile  apart  along 
the  line  and  the  full  traction  current  is  led  through 
the  primary  windings.  The  secondary  coils  are  connected 
across  insulated  joints  in  the  track  so  that  at  this  point 
all  returning  traction  current  must  pass  through  the 
rails.  These  transformers  are  shown  in  place  on  tower 
brackets  of  a  signal  and  anchor  bridge  in  Pig.  4. 

Changes  in  Signal  System 

Throughout  the  electrified  lines  it  was  necessary  to 
change  the  existing  direct-current  signal  track  circuits 
to  alternating  current.  For  about  15  mi.  of  four-track 
line  the  old  form  of  semaphore  signals  has  been  replaced 
by  one  with  hooded  electric  lamps  arranged  in  three  rows 
like  the  semaphore  positions  of  clear,  caution  and  danger. 
These  are  shown  in  Fig.  4.  Nearly  all  the  old  signal 
bridges  had  to  be  replaced  by  heavier  ones  to  provide 
anchorages  for  the  catenary  system. 

The  inductive  effect  of  traction  current  in  the  signal 
circuits  is  killed  by  resonant  shunts  (capacity  and  resist- 
ance in  series,  adjusted  so  that  they  present  zero  im- 
pedance for  the  25-cycle  current). 

Power  for  the  operation  of  the  signals  is  supplied  by 
the  West  Philadelphia  and  Paoli  substations.  At  West 
Philadelphia  there  are  two  150-kv.-a.  motor  generators 
running  on  the  trolley  bus  and  furnishing  current  at  3,400 
volts  and  60  cycles  over  three  single-phase  feeders.  An 
emergency  transformer  carried  on  an  outside  supply 
furnishes  single-phase,  60-cycle  current  for  signal  lighting 
in  emergency. 

Throughout  the  electrified  zone,  telephone  and  tele- 
graph wires  have  been  put  underground  on  account  of 
damage  from  sleet  storms.  Along  the  main  line  these 
wires  are  carried  in  clay  conduits  or  bituminized  fiber 
ducts.  To  minimize  induction  disturbances  the  conduit 
is  located  as  near  the  edge  of  the  right-of-way  and  as  far 
from  the  tracks  as  possible.  The  main  signal-power  cable 
is  lead-sheathed  and  carried  in  a  pitch-filled  pump  log 
run  on  top  of  the  main  bank  of  conduits. 

Besides  the  usual  telephone  facilities  between  suit- 
stations  and  between  the  power  director  and  train  dis- 
patchers, there  are  permanent  telephone  boxes  on  every 
signal  bridge — approximately  half  a  mile  apart. 

Steel  Rolling  Stock 

The  traffic  is  carried  entirely  by  motor  cars.  The 
standard  steel  suburban  coaches  have  been  used  without 
structural  changes.  This  was  possible,  since  the  require- 
ments for  mounting  electric  apparatus  were  considered  at 
the  time  when  the  car  was  introduced.  Each  car  carries 
two  225-hp.  single-phase  air-cooled  motors,  mounted  on 
one  truck.  The  other  truck  does  not  drive.  Each  motor 
car  is  complete  with  one  11,000-volt  pantograph  trolley, 
oil  circuit-breaker,  main  transformer,  switch  group  and 
limit  switch,  resistance,  and  two  master  controllers,  one 
motor-generator  set  for  supplying  the  control  energy,  one 
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control  battery,  lour  nine-point  train-line  receptacles 
and  one  train  line  juniper,  one  combined  blower  and  com- 
pressor unit,  and  one  complete  air-brake  equipment.  All 
of  the  main  pieces  of  electrical  apparatus  are  mounted 
on  one  end  of  the  car  and  the  air-brake  equipment  is 
mounted  at  the  other  end.  This  puts  approximately  60% 
of  the  total  car  weight  on  the  driving  wheels.  The  cars 
are  fitted  for  double-end  control  and  operation. 

The  motors  are  connected  in  series  and  are  started  and 
operated  up  to  about  15  mi.  per  hr.  as  repulsion  motors 
with  the  auxiliary  field,  armature  and  main  field  in  series. 
The  running  steps  for  higher  speeds  place  the  auxiliary 
field  on  one  part  of  the  car  transformer  and  the  armature 
and  main  field  on  the  other  portion.  Subsequent  steps  are 
obtained  by  increasing  the  motor  voltages.  Between  the 
motor  shaft  and  the  driving  wheels  are  flexible  gears,  each 
made  up  of  a  rim,  a  center  and  intermediate  springs,  which 
equalize  the  rapidly  pulsating  torque  of  the  single-phase 
motor  and  prevent  unpleasant  vibration  in  the  car  frame. 

The  air-brake  equipment  is  electro-pneumatic  (the 
Westinghouse  U.  C,  which  has  been  generally  adopted 
by  the  Pennsylvania  R.R.).  The  application  is  made 
simultaneously  on  all  the  cars  by  electrically  controlled  re- 
lease, service  and  emergency  sections  of  a  "universal 
valve"  which  replaces  the  "triple  valve"  of  the  older  air- 
brake systems.  This  equipment  may  be  used  with  either 
steam  or  electric  traction. 

ENGINEERING  AND  CONSTRUCTION 

The  design  and  construction  described  were  carried 
out  by  Gibbs  &  Hill,  of  New  York  City,  as  consulting 
engineers  for  the  railroad  company,  but  in  cooperation 
with  the  engineering  department  and  officials.  All  con- 
struction except  for  substation  buildings  and  inspection 
buildings  (which  were  built  under  outside  contracts) 
was  carried  on  by  specially  organized  force.  The  motor- 
car equipment  and  important  electrical  apparatus  was 
furnished  by  the  Westinghouse  Electric,  and  Manufactur- 
ing Co.,  but  the  mounting  of  the  car  equipment  was  car- 
ried out  by  railroad  forces  under  the  motive-power 
department.  The  signal  equipment  and  changes  in  tele- 
phone and  telegraph  lines  were  designed  and  installed 
under  the  direction  of  the  signal  and  telegraph  depart- 
ments, the  equipment  being  made  by  the  Union  Switch 
and  Signal  Co.  Tubular  poles  were  made  by  the  National 
Tube  Co.,  structural  material  by  the  McClintic-Marshall 
Co.  and  Belmont  Iron  Works;  overhead  wires  by  J.  E. 
Roebling's  Sons  Co.,  Waclark  Wire  Co.  and  Bridgeport 
Brass  Co. 


Flat  or  Adjustable  Bearings  in  Brick  Tests — Ordinary  flat 
uigid)  bearings  for  testing  brick  in  compression  are  nearly 
as  good  as  self-adjusting  bearings,  according  to  an  extended 
series  of  tests  just  reported  in  the  October  "Journal"  of  the 
Association  of  Engineering  Societies.  E.  L.  Baker  and  A.  F. 
Suss,  students  in  Washington  University,  made  the  tests. 
The  series  included  about  300  tests.  To  get  comparative 
values,  each  brick  was  first  broken  in  cross-bending  and  then 
the  two  pieces  tested  in  crushing,  each  by  a  different  method. 
The  bearing  surfaces  were  chipped  flat  with  cold-chisel  and 
hammer,  but  were  not  bedded.  Two  forms  of  spherical  bear- 
ing were  used— (1)  a  one-piece  bearing,  consisting  of  a  rocker 
shoe  the  curved  surface  of  which  rested  on  the  platen  of  the 
testing-machine,  while  the  other  (flat)  face  supported  the 
brick;  and  (2)  a  ball-and-socket  bearing.  The  comparison 
values  of  crushing  strength  obtained  in  the  tests  are:  One- 
Piece  spherical  bearing  to  flat-plate  bearing,  1.03;  ball-and- 
socket  bearing  to  one-piece  bearing,  1.12.  The  ball-and- 
n",C,kne^bearing  save  the  hjshPst  average  crushing  strength, 
9.340  lb  per  sq.in.  Those  brick  averaged  2,600  lb.  per  sq.in 
in  modulus  of  rupture. 


The  Highway  Department  of  the  State  of  Ohio  (Clinton 
Cowen,  Commissioner)  has  issued  as  Bulletin  No.  28 
a  resume  of  a  long  series  of  tests  made  to  determine  the 
distribution  of  concentrated  loads  to  the  beams  and  girders 
under  a  reinforced-'concrete  iloor  slab.  The  tests  were 
both  on  laboratory  specimens  and  on  the  Iloor  of  an 
actual  bridge.  The  pamphlet  is  too  long  to  abstract  here, 
but  as  an  indication  of  its  contents  the  summary  of  the 
results  is  given  below.  The  object  of  the  tests  was  to 
obtain,  if  possible,  a  sufficient  knowledge  of  the  distribu- 
tion of  loads  through  and  by  concrete  floor  slabs  to  en- 
able the  designer  rationally  to  proportion  the  joists  of  ;i 
slab  floor,  and  also  the  slab  itself  to  carry  concentrated 
loads. 

Practically  all  heavy  loads  on  highway-bridge  floors  ex- 
cept the  dead-load  are  concentrated  on  small  areas,  such  as 
the  wheels  of  a  road  roller  or  heavy  motor  truck.  In  the 
design  of  reinforced-concrete  floors,  therefore,  there  are  two 
assumptions   which   must   be  made: 

(1)  In  designing  the  supporting  joists  or  stringers,  how 
much  of  a  concentrated  load  on  the  slab  is  carried  by  the 
joist  immediately  below  it  and  how  much  is  distributed  by 
the  slab  to  other  joists?  (2)  In  designing  the  floor  slab  it- 
self, what  width  of  slab  may  be  considered  as  carrying  a 
concentrated  load  resting  upon  it? 

A  satisfactory  theoretical  solution  of  these  questions  is  im- 
possible, as  it  involves  the  elastic  properties  of  both  concrete 
and  steel  in  flat  slabs  and  beams  with  multiple  supports,  and 
requires  so  many  assumptions  that  any  results  thus  obtained 
would  be  little  better  than  assuming  the  distribution  at 
once. 

The  following  conclusions  regarding  the  distribution  of 
concentrated  loads  on  a  reinforced-concrete  slab  to  the  floor 
joists  seem  to  be  warranted  by  these  tests: 

1.  The  percentage  of  reinforcement  has  little  or  no  effect 
upon  the  load  distribution  to  the  joists  so  long  as  safe 
loads  on  the  slab  are  not  exceeded. 

2.  The  amount  of  load  dfstributed  by  the  slab  to  other 
joists  than  the  one  immediately  under  the  load  increases 
with  the  thickness  of  the  slab. 

3.  The  outside  joists  should  be  designed  for  the  same 
total  live-load  as  the  intermediate  joists. 

4.  The  axle  load  of  a  truck  may  be  considered  as  distributed 
uniformly  over  12  ft.  in  width  of  roadway. 

5.  If  the  slab  has  ample  grip  on  the  upper  flange  of  tin- 
I-beam  and  is  continuous  over  the  floor-beams,  and  the  joists 
are  riveted  to  the  web  of  the  floor-beams,  the  live-load  stress 
in  the  joist  may  be  but  one-half  as  great  as  for  a  similar  load 
on  the  bare  I-beam  supported  at  its  ends. 

8.  Under  these  favorable  conditions  the  axle  load  in  a 
panel  of  not  more  than  20  ft.  may  be  assumed  as  uniformly 
distributed  over  two-thirds  of  the  length  of  the  joists  con- 
sidered as  simple  I-beams  supported  at  the  ends.  Without 
these  conditions  the  load  may  be  assumed  as  uniformly  dis- 
tributed over  a  length  of  at  least  5  ft. 

In  a  slab  of  a  certain  span  and  indefinite  width  there  is 
some  width  symmetrical  with  the  load  beyond  which  a  single 
concentrated  load  will  have  no  effect.  The  stresses  in  this 
slab  will  be  a  maximum  under  the  load  and  will  decrease  in 
each  direction  from  it. 

The  "effective  width"  of  a  slab  is  that  width  used  in  de- 
signing over  which  a  single  concentrated  load  may  be  con- 
sidered as  uniformly  distributed  on  a  line  down  the  middle 
of  the  slab  parallel  to  the  supports. 

The  tests  of  slabs  seem  to  warrant  the  following  conclu- 
sions : 

1.  The  "effective  width"  is  affected  very  little  by  the  per- 
centage of  transverse  reinforcement  (parallel  to  supports). 

2.  The  "effective  width"  decreases  somewhat  as  the  load 
increases. 

3.  The   "effective  width"   in   percentage   of  the  span  de- 
creases as  the  span  increases. 

4.  The  following  formula  will  give  a  safe  value  of  "effec- 
tive width"  where  the  total  width  of  slab  is  greater  than 
11  S  +  4  ft.:  e  =  0.6  S  +  1.7  ft.,  where  e  is  effective  width  in 
feet  and  S  is  the  span  in  feet. 

Tests  and  studies  of  the  same  problem  arc  being  made 
by  Philadelphia,  hut  so  far  without  results. 
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SYNOPSIS — Foundation  work  on  one  of  the 
heaviest  drawbridges  ever  built,  a  double-deck 
double-leaf  bascule.  Anchor  piers  in  open  ivells. 
Steel  sheetpile  coffer-dam  for  main  piers. 


The  double-deck  double-leaf  bascule  bridge  now  being- 
built  across  the  river  at  Lake  St.,  Chicago,  was  described 
by  the  writer  in  Engineering  News,  Nov.  4,  1915.  The 
substructure  consists  of  a  tailpit  and  an  abutment  at 
each  side  of  the  river.  The  tailpit  is  a  concrete  box  rest- 
ing in  four  cylinder  piers  carried  down  to  solid  rock,  the 
walls  of  the  pit  acting  as  beams.  The  piers  are  spaced 
34  ft.  laterally  so  as  to  provide  for  a  possible  future 
double-track  subway  on  Lake  St.  North  of  the  tailpit  are 
foundation  walls  for  the  operators'  houses.  These  rest 
on  pile  foundations.  The  abutments  are  supported  on 
groups  of  piles  driven  on  each  side  of  the  street,  and  act 
as  beams,  spanning  the  space  that  would  be  occupied  by 
a  future  subway. 

The  depth  of '  excavation  for  the  tailpit  necessitated 
special  care  to  protect  adjacent  buildings  and  the  elevated 
railway  structure.  Work  did  not  proceed  simultaneously 
on  both  sides  of  the  river  due  to  the  fact  that  the  scows 
for  delivering  material  and  removing  excavated  material 
effectually  blocked  the  channel  adjacent  to  the  pier  under 
construction,  and  it  was  necessary  that  one  draw  be  left 
clear  for  the  passage  of  the  river  traffic.  Work  was  started 
Mar.  30,  1914,  by  the  Fitzsimons,  &  Connell  Co.,  con- 
tractors for  the  subway. 

General  Method  of  Working 

The  general  method  of  conducting  the  work  on  the  east 
side  was  as  follows:  Excavation  was  carried  down  to  a 
general  elevation  of  about  3  ft,  above  datum,  giving  about 
38  to  40  ft.  clear  headroom  under  the  elevated  structure. 
A  land  piledriver  was  rigged  up  to  clear  the  elevated 
structure,  and  all  piles  were  driven.  It  was  occasionally 
necessary  to  dig  a  hole  for  the  point  of  the  pile,  in  order 
to  get  the  butt  in  under  the  hammer.  By  doing  this  piles 
about  25  ft.  long  could  be  driven. 

As  the  four-story  brick  building  on  the  north  side  ap- 
parently rested  on  floating  foundation,  steel  sheeting 
was  driven  to  protect  it.  The  contractor  .braced  the  struc- 
ture by  tying  the  outside  walls  together  by  means  of 
rods  connected  to  timbers  on  the  outside  faces.  During 
the  excavation  a  reinforced-concrete  wall  inclosing  the 
subsidewalk  basement  of  the  building  on  the  south  side 
of  the  street  had  to  be  removed.  This  was  broken  up  by 
light  charges  of  dynamite  without  any  accident.  The 
foundation  piles  under  the  operator's  house  on  the  north 
side  of  the  street  were  also  driven. 

The  coffer-dam  was  next  constructed.  This  consisted 
of  a  double  row  of  Lackawanna  steel  sheet-piling  for  the 
portion  in  the  river  and  a  single  row  of  steel  or  wood  pil- 
ing for  the  portion  on  land.    Where  channel  clearances 


permitted,  two  rows  of  sheeting  were  driven  about  7  ft. 
apart;  but  the  rows  for  the  front  wall  of  the  coffer-dam 
were  3  to  5  ft.  apart.  The  two  rows  were  tied  together 
with  rods  and  the  space  between  filled  and  puddled  with 
clay  dredged  from  the  river.  The  sewer  on  the  north  side 
was  diverted  through  a  trough  outside  of  the  coffer-dam. 

A  derrick  was  then  erected  on  the  north  side  to  handle 
the  excavation  from  the  coffer-dam.  Its  mast  was  carried 
by  a  group  of  piles  near  the  north  support  of  the  rear 
girders  supporting  the  elevated  structure,  and  the  stiff- 
legs  were  anchored  to  the  coffer-dam.  The  derrick  hoist 
was  erected  on  a  pile  foundation  outside  the  coffer-dam. 

As  the  excavation  for  the  tailpit  proceeded  the  coffer- 
dam was  braced  by  four  horizontal  tiers  of  12xl2-iu. 


*Bridge  Designing  Engineer,  Department  of  Public  Works 
(Bureau  of  Engineering),  Chicago. 


FIG.  1.    CONCRETING  PLANT  AND  TOWER 

The  materials  are  delivered  on  scows.  The  view  shows 
the  west  end  of  the  old  swingbridge,  with  the  columns  of  the 
elevated  railway  approach  carried  temporarily  on  a  box  girder 
spanning  the  tail-pit  of  the  new  bridge 

cross-bracing.  .One  tier  of  bracing  was  placed  about 
18  in.  above  datum;  the  others  were  6,  13  and  19  ft.  below 
datum.  The  bracing  was  supported  by  means  of  old  piles 
and  partly  by  suspension  rods  from  the  temporary  box 
girders  carrying  the  columns  of  the  elevated  approach. 
The  material  Avas  loaded  into  buckets,  which  were  lifted 
out  by  the  derrick  and  dumped  into  a  scow  alongside  the 
coffer-dam.  The  excavation  was  rushed  day  and  night, 
with  men  working  in  three  shifts. 

When  the  excavation  for  the  tailpit  was  practically  com- 
pleted, that  for  the  subpier  wells  was  started.  The  8-ft. 
anchor-pier  wells  were  started  first  and  were  dug  as  open 
wells,  being  excavated  about  5  ft.  at  a  time  and  then 
lined  with  3xfi-in.  tongued-and-grooved  maple  lagging  in 
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lengths  of  4  ft.  8  in.,  each  length  being  held  in  place  with 
two  or  three  rings  of  lx4-in.  steel.  These  rings  were  made 
in  two  sections,  with  a  lug  bent  on  the  end  of  each  for 
bolting  together.  The  wells  were  excavated  in  this  man- 
ner to  solid  limestone  rock,  the  bottom  of  the  well  extend- 
ing 1  ft.  into  the  rock  to  insure  a  good  bearing. 

The  material  encountered  in  these  wells  was  blue  clay 
from  20  ft.  (where  the  well  started)  to  about  60  ft.  below 
datum.  This  ranged  from  soft  clay  at  the  top  to  very  stiff 
clay  at  the  bottom.  From  60  to  75  ft.  below  datum  the 
material  was  a  mixture  of  tough  blue  clay  with  gravel 
and  boulders  ;  from  75  to  90  ft.,  a  mixture  of  soft  clay  and 
sand;  from  95  to  105  ft.,  gravel  and  sand.  At  105  ft. 
a  water-bearing  stratum  of  sand  was  encountered,  extend- 
ing to  rock  at  107  ft.  below  datum.  The  quantity  of  the 
water  was  not  enough  to  necessitate  an  air-lock,  the  water 
being  removed  by  a  centrifugal  pump ;  but  progress  was 
much  retarded.  It  took  from  Aug.  14  to  28  to  excavate 
these  two  wells. 

Concketixg  Plant  Erected 

While  these  wells  were  being  put  down  the  concreting 
plant  was  erected.  The  mixer  plant  was  placed  alongside 
the  dock  of  the  building  at  the  south  side  of  the  street, 
on  a  pile  foundation.  In  front  of  the  mixer  was  erected  a 
tower,  similar  to  that  shown  in  Fig.  1  (which  is  the  tower 
at  south  side  of  west  coffer-dam),  for  elevating  the  con- 
crete to  metal  chutes  that  distributed  the  concrete  to  the 
forms.  Handling  concrete  in  barrows  was  unnecessary 
except  for  minor  parts  of  the  work  beyond  the  reach  of 
the  chutes.  These  chutes  were  supported  from  the  ele- 
vated structure  by  means  of  tackle  and  blocks,  and  were 
easily  adjusted.  Material  was  delivered  to  the  river  plant 
on  scows,  being  wheeled  from  the  scows  in  barrows  to  the 
mixer  hopper. 

When  the  excavation  of  the  wells  was  completed  the 
concrete  filling  was  started.  The  concrete  was  mixed  wet 
and  dropped  through  pipes  into  the  well.  The  work  was 
inspected  at  regular  intervals  during  the  pouring  of  the 
concrete  to  see  that  it  was  being  properly  filled  around  the 
reinforcement  and  that  too  much  water  was  not  accumu- 
lating on  top.  As  the  concreting  proceeded,  the  lao-oinp- 
and  rings  were  removed,  except  for  the  bottom  15  to  20 
ft.  of  the  well.  The  concreting  of  the  anchor-pier  wells 
was  completed  on  Aug.  31. 

Excavation  Started 
The  excavation  for  the  12-ft.  wells  for  the  river  pier 
was  started  Aug.  31,  as  soon  as  the  anchor-pier  wells  were 
concreted,  and  proceeded  uninterruptedly  until  Sept.  10, 
the  wells  having  been  carried  down 'to  95.5  ft.  below 
datum.  Work  was  then  suspended  temporarily,  as  the 
contractor  encountered  some  difficulty  in  getting  proper 
sand  for  concrete,  and  decided  not  to  finish  the  well  to 
rock  until  the  proper  materials  were  available.  After  a 
short  delay  excavation  was  again  started,  and  rock  was 
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reached  Sept.  15.    Fig.  2  shows  the  rings'and  u 
place,  the  line  of  electric  lights  in  the  well  to  illuminate 
it,  and  the  pump  for  keeping  the  well  dry. 

Concreting  was  started  immediately  after  the  excava- 
tion was  completed  and  concrete  brought  up  to  93  ft. 
below  datum,  when  work  was  again  suspended  due  to  the 
rejection  of  the  sand  by  the  inspector.  This  was  lake  sand 
Irom  the  eastern  shore  of  Lake  Michigan,  and  was  finer 
than  that  called  for  in  the  specifications.  After  a  delav 
of  about  a  day  suitable  sand  was  procured  and  delivered 


in  cars  to  a  dock  a  short  distance  from  the  bridge,  from 
which  place  it  was  brought  to  the  site  on  scows.  The  work 
was  then  started  again,  the  wells  being  concreted  to  the 
top.  The  lagging  in  these  wells  was  left  in  place  from 
the  bottom  up  to  90.4  and  91.6  ft.  below  datum  for  the 
north  and  south  wells  respectively.  The  wells  were  com- 
pleted on  Sept.  21. 

A  bad  leak  in  the  south  wall  of  the  coffer-dam  was 
noticed  on  Sept.  14;  and  it  required  considerable  pumping 
to  keep  the  water  low  enough  to  continue  to  work.  The 
water  entered  at  the  connection  of  the  double  row  of  steel 
sheeting  with  the  dock,  and  then  through  the  wood  sheet- 
ing which  forms  the  part  of  the  coffer-dam  on  the  land. 
Considerable  material  was  dumped  in  the  river  along  the 


FIG.  2. 


INTERIOR  OF  SHAFT  FOR  ONE  OF  THE 
FOUNDATION  PIERS 


The  shatt  is  12  ft.  in  diameter  and  107  ft.  deep,  extending 

h  lnt0mu0ll(i  'Pck-  The  pumP  and  the  electric  lights  are 
shown.    The  shaft  is  ready  to  be  filled  with  concrete 

dock  where  the  leak  started,  and  finally  stopped  the  leak, 
on  Sept.  24. 

Forms  for  the  tailpit  proper  were  prepared  at  the  time 
the  piers  were  being  constructed,  and  as  soon  as  these 
piers  were  finished  (Sept.  29)  the  concreting  of  the  tail- 
pit  was  started.  The  floor  of  the  pit,  a  5-ft.  slab,  63x64 
ft.,  was  finished  Oct.  3.  The  construction  of  the  floor 
requires  all  piles  and  other  supports  for  the  bracing  of  the 
coffer-dam  to  be  cut  off  above  the  top  of  floors,  in  order 
to  avoid  holes  in  the  slab.  The  bracing  is  made  to  hold 
itself  by  trussing.  The  side  walls  and  the  river  and 
anchor  piers  (forming  the  end  walls)  of  the  pit  were  then 
brought  up  to  an  elevation  1  ft.  below  datum,  and  were 
completed  on  Oct.  22.  The  overhanging  parts  of  the  side 
walls  were  temporarily  omitted,  so  as  to  clear  the  piles 
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under  the  girders  supporting  the  elevated  structure.  The 
outside  walls  for  the  operator's  house  were  also  brought 
up  to  the  bottom  of  the'  cross  walls  joining  them  to  the 
tailpit. 

In  order  to  make  the  pits  watertight,  a  6-in.  layer  of 
cement  mortar,  made  of  1  part  portland  cement  and  2 
parts  fine  aggregate,  was  placed  in  the  floors  and  on  the 
outside  faces  of  the  walls,  up  to  above' datum.  The  mor- 
tar facing  on  the  walls  was  applied  by  means  of  a  mortar 
board,  used  as  a  form,  which  was  placed  inside  the  wall 
forms  at  the  proper  distance  to  give  the  required  thick- 
ness of  facing,  the  board  being  raised  as  the  facing  course 
was  carried  up  with  the  concrete.  The  mortar  was  made 
in  a  mechanical  mixer,  and  was  delivered  in  chutes  to  a 
box,  from  which  it  was  carried  to  the  forms  in  coal  scut- 
tles or  pails.  The  concrete  was  delivered  by  chutes 
directly  into  the  forms.  From  the  time  the  coffer-dam 
was  first  pumped  out  until  the  concreting  was  finished 
the  work  was  carried  on  continuously,  the  men  working  in 
three  shifts,  except  on  Sunday  (midnight  to  midnight), 
when  no  work  was  done. 

East  and  West  Abutments 

At  this  stage  of  the  work  excavation  was  started  for  the 
west  abutment,  and  the  excavation  for  the  east  abutment 
was  finished  and  the  forms  were  constructed.  After  the 
concrete  in  the  tailpit  had  set  the  girders  supporting  the 
elevated  structure  were  shored  up  on  the  masonry,  as 
described  in  the  previous  article  (and  shown  at  A  in  sec- 
tion CC  of  Fig.  3).  The  piles  were  cut  oft'  so  that  the 
overhanging  walls  and  top  of  the  walls  under  the  oper- 
ator's house  could  be  finished.  This  work  was  finished  on 
Nov.  12.  The  concreting  of  the  east  abutment  was 
started  Nov.  13  and  finished  Nov.  25.  The  concrete  plant 
was  then  moved  to  the  dock  on  the  west  side  of  the  river 
(Fig.  1).  Foundation  piles  for  the  west  abutment  were 
then  driven  in  the  same  manner  and  under  the  same  con- 
ditions as  those  for  the  east  abutment. 

The  forms  for  the  east  tailpit  being  removed,  the  space 
between  the  coffer-dam  and  tailpit  was  filled  with  water. 
Under  full  head  of  water  the  pit  showed  a  small  leak  in 
the  north  wall  at  an  elevation  of  about  1  ft.  below  datum 
at  the  junction  of  the  side  wall  and  overhang.  This 
stopped  as  soon  as  silt  filtered  into  the  crack,  and  the 
pit  was  then  accepted  by  the  city.  The  coffer-dam  was 
then  removed  and  the  channel  dredged  of  all  excess  mate- 
rial, such  as  puddling  and  excavation. 

At  this  same  time  the  west  coffer-dam  was  being  con- 
structed and  foundation  piles  for  the  operator's  house 
were  being  driven.  Excavation  was  also  made  for  the 
new  portion  of  the  5-ft.  sewer  on  the  west  side,  and 
the  sewer  constructed  up  to  the  abutment,  where  a  tem- 
porary bulkhead  was  placed  and  an  outfall  constructed 
under  a  freight  house  into  the  river. 

Work  on  the  West  Pier 

Pumping  out  of  the  west  coffer-dam  started  Jan.  11, 
and  as  the  excavation  proceeded  the  dam  was  braced  as 
described  for  the  east  (lam.  Excavation  for  the  founda- 
tion wells  under  the  west  anchor  pier  was  started  Jan.  23 
and  for  the  river  wells  Jan.  25.  On  Jan.  31 .  due  to  a  rise 
in  the  river,  the  water  overflowed  the  puddle  wall  of  the 
coffer-dam  and  partly  filled  the  wells,  which  were  then 
pumped  out.  Excavation  in  the  anchor-pier  wells  was 
done  after  I  he  river-pier  wells  were  finished.    Water  w>s 


encountered  in  the  wells  at  KM  ft.  The  excavation  for 
the  river-pier  wells  was  completed  Feb.  1,  Inning  been 
carried  to  a  depth  of  Ml!)  ft.  below  datura  and  1  ft.  inlo 
solid  rock.  Concreting  was  finished  in  these  wells  on 
Feb.  12.,  the  lagging  below  94  ft.  and  87.25  ft.  below 
datum  being  left  in  place. 

The  excavation  for  the  north  anchor-pier  well  was  com- 
pleted on  Feb.  10  and  the  south  well  Feb.  11.  They  were 
immediately  concreted,  work  being  finished  Feb.  15.  The 
lagging  was  left  in  place  below  82  ft.  and  80  ft.  below 
datum  for  these  walls.  The  tailpit  forms  were  then  con- 
structed and  concreting  commenced  Feb.  16.  The  floor 
was  finished  Feb.  20,  and  by  Mar.  6  the  walls  were  brought 
up  to  about  1  ft.  below  datum. 

On  Mar.  5  a  leak  developed  in  the  south  wall  of  the 
coffer-dam  adjacent  to  the  building,  and  this  flooded  the 
coffer-dam  to  river  level.  This  break  was  repaired  and 
the  dam  pumped  out  again. 

During  the  time  that  excavation  for  the  operator's 
houses  was  proceeding  the  forms  for  the  west  abutment 
were  erected  and  the  wall  was  concreted.  This  work  was 
started  Mar.  12  and  finished  Mar.  19.  The  box-girder 
supports  of  the  elevated  structure  were  then  blocked  up 
on  the  masonry  and  the  overhanging  walls  and  operator's 
house  walls  concreted,  finishing  Mar.  29.  As  a  precaution 
against  freezing  the  finished  work  was  covered  with 
tarpaulins. 

The  test  of  the  west  pit  was  made  Mar.  31,  and  the 
coffer-dam  was  removed  Apr.  2.  The  plant  was  then 
removed,  docks  were  repaired  where  they  had  been  cut 
for  the  coffer-dam,  backfilling  was  placed,  the  permanent 
pier  protection  constructed,  and  the  site  cleaned  up.  The 
substructure  contract  was  completed  Apr.  28,  or  about  13 
months  after  starting  work.  The  girders  supporting  the 
elevated  structure  on  the  west  side  were  left  in  place. 

Ac&a^Mnes  m,t  a*.  Ways3  P©5rt 

Engineers  on  this  side  of  the  ocean  who  are  concerned 
in  the  development  of  port  works  in  an  orderly,  and 
sometimes  in  a  dilatory,  fashion  will  be  interested  in 
the  feverish  activity  forced  upon  the  port  authorities 
of  Archangel,  Russia,  in  order  to  make  that  port  equal 
to  the  greatly  increased  trade  of  the  war.  United  States 
Commercial  Attache  H.  D.  Baker  reports  upon  this  ac- 
tivity as  follows : 

Information  has  been  received  of  continued  improvement 
in  conditions  at  Archangel  since  the  time  of  my  visit  there 
early  in  August.  Notwithstanding  increasing-  arrivals  of 
steamers,  the  goods  are  shipped  out  now  within  a  reasonable 
time  after  they  arrive,  and  considerable  cotton  and  other 
merchandise  that  had  accumulated  there  early  this  year 
have  now  found  their  way  to  interior  destinations. 

It  is  reported  that  very  good  progress  has  been  made  dur- 
ing the  last  month  in  railway  improvements  between  Vologda 
and  Archangel.  It  is  possible  now  to  run  broad-gage  cars 
from  any  part  of  Russia  direct  to  Archangel,  and  for  half  the 
distance  from  Vologda  to  Archangel  the  line  is  double-tracked. 
The  narrow-gage  line  will  be  retained,  so  that  it  will  still 
be  possible  to  make  use  of  the  narrow-gage  equipment. 
Rapid  progress  is  also  being  made  on  the  line  through  Lap- 
land between  Kandalaksha  and  Kola.  It  is  expected  that  it 
will  be  possible  to  run  cars  over  this  line  after  Jan.  1,  1916, 
so  that  Kola  during  the  winter  season  can  be  substituted  for 
Archangel  as  a  port,  there  being  no  heavy  ice  there  as  there 
is  at  Archangel. 

Three  cargo  ice  breakers,  one  of  2,500-ton  capacity  and 
two  of  500-ton  capacity,  will  be  put  on  the  run  for  the  winter 
season  between  Kandalaksha  and  Sorotskoe,  the  voyage 
probably  taking  about  24  hr.  each  way.  Owing  to  their  lim- 
ited capacity,  the  ice  breakers  will  probably  be  reserved 
for   freight    urgently    required    by    the    government  service. 
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One  of  the  highest  Hood-How  figures  on  record  is  given 
for  Mill  Creek  in  a  report  on  the  Erie  flood  of  Aug.  3, 
1915,  by  Parley  Gannett,  Consulting  Engineer.  He  reports 
to  the  c  ity  authorities  that  the  maximum  flow  was  about 
1,000  eu.ft.  per  sec.  per  square  mile  of  drainage  area.  As 
noted  briefly  in  the  news  columns  of  Engineering  News 
of  Oct.  7,  p.  718,  he  recommends  dry-reservoir  control 
to  a  maximum  flow  of  6,000  cu.ft.  per  sec.  and  channel 
improvement  within  the  city  by  concrete  lining  and  con- 
duit. 

Magnitude  of  Flood 

The  Mill  Creek  drainage  area  has  been  surveyed  and 
found  to  measure  12.9  sq.mi.  (instead  of  about  17,  as 
stated  in  Engineering  News  of  Aug.  12,  1915).  Of  the 
total,  2  sq.mi.  lies  within  the  city  limits  and  is  largely 
built  over.    The  drainage  area  is  hilly;  the  soil  is  gravel 

Original 'Surface-. 


10%  greater  than  at  Eric.  It  was  also  more  concentrated, 
starting  later  and  ceasing  more  abruptly  and  earlier. 

The  time  required  For  water  to  How  from  (lie  headwaters 
of  Mill  Creek  down  to  the  city  line  ranges  from  1  hr.  to  2 
nr.,  the  shorter  period  prevailing  for  the  higher  flood 
stages.  This  means  that  in  the  storm  of  Aug.  3  the  water 
had  a  favorable  opportunity  to  concentrate,  since  the  suc- 
cessive periods  of  heavy  precipitation  were  about  an  hour 
apart.  The  flow  at  26th  St.,  near  the  city  limits,  is  esti- 
mated at  about  11,000  cu.ft.  per  sec.  The  drainage 
area  above  this  point  is  about  11.1  sq.mi.  Mr.  Gannett 
states  that  this  is  about  nine  times  the  extreme-dry- 
weather  flow  of  the  Ohio  Eiver  below  Pittsburgh,  drain- 
ing 23,000  sq.mi 

Gkeatek  Flood  Possible  at  Erie 
By  plotting  the  precipitations  which  have  occurred  at 
Erie  in  the  last  fifteen  years  and  drawing  a  curve  show- 
ing the  variation  of  precipitation  rates  with  duration,  Mr. 


------         >j  Cpurrferfbrfis. 

!S-Z%; -~>\£-6 fc- -/ 18" thick,  d'C.-hC. 


-g  Bars,  /8'C-fvC. 
■^Bars,  I8"GfoC. 


-zo!~—  ----- >l 

A&B  =  CHANNEL  AND  CONDUIT  FOR  6,000  CU.  FT.  PER  SEC.  (SLOPE  1.20  %) 


k---7---~>J<-  d'~  >l<-7-<  ->1 

<    -  -  JZ'-O*-  — >J 


Courrferfdr-fs 
/8"fhicfr, 
d'G.-hC. 


C&D  =  CHANNEL  AND  CONDUIT  FOR  1E,000  CU.  FT.  PER  SEC.  (SLOPE  1.Z096) 
CHANNELS  AND  CONDUITS  FOR  ERIE   FLOOD  PROTECTION  AS  SUGGESTED  IN  THE  GANNETT  REPORT 


underlain  by  a  gray  slate  formation,  a  combination  likely 
to  produce  a  high  runoff. 

The  total  fall  of  the  stream  from  its  source  is  about  500 
to  730  ft.  above  Lake  Erie.  Within  the  city  its  average 
slope  is  1.20  ft.  and  just  above  the  city  for  2  mi.  the  slope 
.  is  1.04  ft.  per  100. 

The  rainfall  in  the  city  of  Erie  on  Aug.  3  totaled  5.77 
m.  within  11  hr.,  including  three  separate  spells  about 
an  hour  apart  in  each  of  which  about  1%  in.  fell  in  half 
an  hour.  It  was  suspected  that  higher  rainfall  occurred 
m  the  hill  regions  south  of  the  city,  where  the  sources  of 
Mill  Creek  are  located.  Accidental  collection  of  the  rain- 
tall  m  buckets  and  other  containers,  as  a  careful  search 
disclosed,  indicated  precipitations  of  from  7  to  9  in.  Mr. 
Gannett  concludes  that  in  the  hills  the  rainfall  was  about 


Gannett  suggests  that  a  rainstorm  about  10%  heavier 
than  that  of  Aug.  3  is  possible  in  Erie,  even  if  no  broader 
range  of  experience  is  depended  on  that  the  last  fifteen 
years'  records.  This  means  that  a  more  destructive  flood 
may  occur  unless  protection  works  are  built. 

The  maximum  flood  flow  assumed  for  the  design  of 
protection  work  is  12,000  cu.ft.  per  sec,  and  the  channel- 
improvement  project  without  storage  is  designed  to  carry 
this  flow.  In  the  project  with  storage  the  reservoir  is 
designed  to  pass  a  flow  of  6,000  cu.ft.  per  sec.  and  the 
channel  is  designed  for  this  quantity. 

The  channel  and  conduit  designs  worked  out  for  the 
course  of  the  creek  through  the  city  are  shown  in  the  ac- 
companying drawing,  which  shows  sections  to  take  care 
of  the  two  flows  noted. 
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At  Rupert,  Penn.,  the  Delaware,  Lackwauna  &  Western 
R.R.  has  recently  completed  the  lining  of  two  5-ft.  water- 
power  tunnels  with  concrete  sprayed  into  place  by  the 
'"concrete  atomizer,"  a  machine  controlled  by  Harold  P. 
Brown,  120  Liberty  St.,  New  York  City,  in  which  a 
fluid  concrete  is  blown  through  a  nozzle  by  the  force 


of  superheated  steam.  The  machine  was  described  in 
Engineering  News  of  Oct.  14,  1911. 

At  Rupert  a  large  flour  mill  built  about  100  yr.  ago 
is  supplied  with  water  for  power  by  a  pair  of  masonry 
tunnels  about  5  ft.  high  passing  under  the  bed  of  an 
abandoned  canal  for  a  distance  of  150  ft.  The  mortar 
between  the  stones  had  been  washed  out,  leaving  a  rough, 
imperfect  surface,  as  shown  in  Fig.  1,  and  through  these 
crevices  a  large  leakage  found  its  way  to  the  tailrace. 
The  railroad  had  purchased  the  canal  many  years  ago 
and  is  under  obligation  to  make  all  necessary  repairs. 
The  rough  character  of  the  stonework  made  troweling 
of  little  value  and  there  was  not  sufficient  headroom  to 
permit  the  use  of  forms  and  poured  concrete.  Further- 
more, the  location  of  the  tunnel  so  far  below  the  bottom  of 
the  canal  made  it  too  expensive  a  matter  to  open  the  trench 
and  repair  the  masonry  from  above.  The  satisfactory 
work  of  the  atomizer  last  year  on  the  railroad's  Hoboken 
terminal  and  in  the  open  cut  at  Newark,  N.  J.,  led 
to  the  use  of  this  apparatus  for  repairing  the  tunnels. 

Since  the  tunnels  were  too  far  from  a  railroad  track 
to  permit  the  use  of  steam  from  a  locomotive,  as  had 
been  done  in  previous  work,  a  20-hp.  vertical  boiler  was 
set  up  above  the  tunnel.  A  superheater  located  in  the 
bonnet  and  accessible  through  the  stack  (Fig.  2)  gave 
the  steam  the  superheat  which  the  inventor  claims  pro- 
duces a  waterproof  concrete  of  high  density  and  strength. 

It  was  feared  that  the  small  section  of  the  tunnel 
might  make  it  impossible  to  use  steam  in  the  inclosed 


FIG.    1.      INTERIOR    OF    HYDRAULIC    TUNNEL  NEAR 
RUPERT,  PENN.,  BEFORE  LINING  WITH  CONCRETE 


FIG.  2. 


STEAM  BOILER  AND  CONCRETE  ATOMIZER  SET 
UP  ABOVE  TUNNEL 


FIG.   3.     CONCRETE   ATOMIZER   WITH   DELIVERY  PIPE 
LEADING  DOWN  INTO  TUNNEL 
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FIG.  1.  ORIGINAL 
CONDITION 


FIG.  2.    WITH  JOINTS 
CLEANED 


space  without  forced  ventilation  and  that  the  exhaust 
steam  and  the  high  temperature  would  interfere  with 
the  work,  but  no  trouble  of  this  kind  was  encountered. 

The  stonework  was  first  cleaned  by  a  jet  of  steam 
and  hot  water  from  the  atomizer.  This  was  at  once 
followed  by  a  jetted  stream  of  concrete,  which  adhered 
to  the  sides  of  the  roof  of  the  tunnel  and.  filled  all  the 
crevices.  For  coarse  aggregate  very  small  pebbles  were 
used,  while  sand  was  used  for  fine  aggregate.  The  peb- 
bles hammered  the  concrete  into  the  cracks  and  crevices 
so  that  no  troweling  was  necessary.  While  the  surface 
formed  is  not  as  smooth  as  is  desirable  on  some  work, 
it  is  sufficiently  smooth  for  the  case  at  hand.  In  many 
places  large  stone  had  dropped  from  the  roof  and  6  to 
8  in.  of  concrete  was  required  to  make  the  surface  level. 

The  20-hp.  boiler  proved  to  be  ample  for  the  work 
and  the  proper  amount  of  water  in  the  concrete  was 
easily  maintained.  No  difficulty  was  found  in  carrying 
the  concrete  several  hundred  feet  from*  the  mixer,  and 
there  was  but  little  wear  on  the  hose,  probably  because 
the  wet  cement  acts  as  a  lubricant. 

G©m<eia(t  G^mia  ff©5P  Relliai»g  Old 

By  L.  Cuivvis* 

The  engineers  of  the  City  of  St.  Louis,  Mo.,  have  been 
experimenting  to  determine  the  availability  of  the  cement 
gun  for  relining  old  sewers  of  large  diameter,  with  the 
intention  of  purchasing  an  outfit  for  municipal  use  if 
the  results  obtained  warrant  the  expense.  Theoretically 
the  capacity  of  rough  brick  and  ashlar  sewers  could  be 


♦Engineer  of  Sewer  Design,  St.  Louis, 


Mo. 


FIG.    3.     CEMENT-GUN    FINISH  AND 
TROWELED  SURFACE 

sufficiently  increased  by  a.  smooth  mortar  lining  (smooth 
enough  to  justify  a  coefficient  n  in  Kutter's  formula  of 
0.013)  to  make  possible  a  large  saving  in  the  cost  of 
proposed  relief  sewers.  Moreover,  the  sewers  are  improved 
by  filling  the  joints  in  the  old  masonry. 

Although  computations  were  conclusive,  there  were  sev- 
eral points  on  which  no  data  could  be  obtained.  For  in- 
stance, it  was  not  known  whether  this  thin  mortar  coat 
would  adhere  to  wet,  slimy  brick  without  previous  treat- 
ment; and  if  treatment  proved  necessary,  whether  a 
sandblast  or  a  wire-brush  abrasive  was  the  best  method. 
Again,  since  smoothness  of  surface  was  the  principal 
object,  it  was  thought  advisable  to  give  the  gunite  a 
trowel  finish,  even  if  the  natural  film  surface  was  de- 
stroyed and  the  waterproofing  qualities  impaired.  Since 
the  cement  gun  hitherto  has  been  mainly  used  to  give  a 
weather  or  waterproof  surface,  this  troweling  was  ob- 
jected to  by  all  the  companies  consulted. 

A  trial  contract  was  entered  into  with  a  Chicago  com- 
pany for  the  use  of  a  gun,  a  compressor  and  two  operators. 
A  length  of  sewer  in  which  were  combined  both  ashlar 
and  brick  masonry,  and  which  was  small  enough  so  that 
all  parts  could  be  reached  without  the  use  of  scaffolding, 
was  selected  for  the  experiment.  Fig.  1  is  a  fair  represen- 
tation of  the  original  surface. 

In  preparing  the  sewer  for  the  mortar  coat,  wire  brushes 
were  first  tried  and  found  wanting.  The  sandblast  failed 
because  of  insufficient  air.  The  method  finally  adopted 
was  to  pick  and  scrape  the  mortar  out  of  the  joints  with 
a  tuck-pointer's  tool.  Many  old  sewers,  however,  are 
too  thickly  covered  with  foreign  growths  to  be  susceptible 
to  any  scarifying  method  other  than  the  sandblast,  and 
sufficient  compressor  capacity  should  be  provided  to  con- 
vert the  gun  into  a  sand  blower  where  necessarv. 
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The  surface  obtained  with  the  scraping  tools  is  shown 
in  Fig.  2  and  can  be  compared  with  the  appearance  after 
the  untroweled  gunite  coat  had  been  applied. 

As  for  the  advisability  of  troweling,  it  is  fairly  evident 
that  where  the  sewer  is  already  overcharged  the  additional 
capacity  obtained  by  a  smooth  surface  is  worth  the  cost, 
even  though  it  is  necessary  to  apply  a  rather  wet  flush 
coat  before  floating.  It  is  estimated  that  the  natural 
gunite  finish  will  justify  a  coefficient  of  0.015,  and  that 
troweling  will  reduce  this  to  0.013,  both  values  to  include 
not  only  the  head  lost  in  friction  but  that  lost  in  eddies 
due  to  incoming  laterals  and  manhole  shafts.  Taking  the 
sewer  in  question  as  an  example,  this  two-point  decrease 
is  equivalent  to  a  9%  increase  in  capacity  at  an  additional 
expense  of  about  25c.  per  lin.ft.^of  sewer.  Fig.  3  shows 
the  rather  crude  results  obtained  with  a  sharp-cornered 
metal  float.  On  any  future  work  wooden  floats  with 
rounded  corners  will  be  used. 

Hitherto  little  has  been  said  of  the  added  life  given 
an  old  brick  sewer  by  filling  the  joints  with  cement 


PIG.    4.     OLD   SEWER  WITH   BRICK  INVERT 
WEARING  OUT 


By  Horace  Andrews* 

Engineering  News  of  May  6,  1915,  on  page  896,  pub- 
lished a  query  as  to  a  demand  for  traverse  tables  for  each 
10"  of  arc.  In  a  reply  which  was  published  in  abstract 
Aug.  5,  1915,  the  writer  of  this  article  referred  to  certain 
books  of  tables.  As  many  requests  have  been  received  for 
further  details  regarding  these  books,  the  following  fuller 
notes  may  be  of  interest. 

Probably  the  most  recent  and  accurate  table  of  natural 
sines  and  natural  cosines  is  that  of  Prof.  W.  Jordan 
(1842-1899),  called  "Opus  Palatinum,"  after  Eheticus. 
It  was  issued  in  a  second  and  corrected  edition  in  1913. 
The  first  edition  appeared  in  1897.  The  table  gives  sines 
and  cosines  to  seven  places  of  decimals  for  each  10"  of 
arc  throughout  the  quadrant.  This  work,  of  270  pages, 
is  published  by  the  Hahnsche  Buchhandlung,  Hanover  and 
Leipzig,  1913,  price  7  marks.  A  review,  in  November, 
1897,  stated  that  Professor  Jordan  had  in  preparation 


PIG.  5.    SEWER  WITH  BRICK  MASONRY  ON  POINT 
OF  COLLAPSE 


mortar  applied  under  pressure.  St.  Louis  has  many  miles 
of  such  sewers  built  before  the  advent  of  portland  cement, 
which  today  are  in  varying  stages  of  decay.  In  the  great 
majority  of  cases  the  damage  is  confined  to  the  brick 
joints,  which  are  eroded  to  depths  varying  from  several 
inches  on  the  invert  to  almost  nothing  around  the  arch. 

In  many  cases  the  second  stage  has  been  reached  where 
the  invert  bricks  are  being  washed  away  as  the  joint 
erosion  progresses.  Fig.  4  shows  a  case  where  the  entire 
three  rings  are  gone  and  the  foundation  clay  is  being 
attacked.  The  collapse  of  the  sewer  will  eventually  follow, 
although  the  life  of  an  apparently  unsafe  brick  arch  is  re- 
markable. Fig.  5  shows  a  case  which  has  been  in  practic- 
ally this  same  condition  for  over  a  year. 

It  is  proposed  to  treat  such  sewers  with  a  mortar 
coating  of  the  minimum  thickness,  troweling  where  justi- 
fiable, and  where  the  invert  has  disintegrated  to  a  danger- 
ous extent,  to  flume  the  flow  and  reconstruct  the  invert 
with  vitrified  brick  up  to  the  point  reached  by  the  gunite. 
On  the  foregoing  work  both  the  gun  and  compressor 
are  operated  on  the  street,  only  the  nozzleman,  one  signal 
man  and  the  surfacers  being  in  the  sewer. 

'M 

Special  Treatment  of  Temporary  Wall — The  new  Essex 
power  station  of  the  Public  Service  Electric  Co.,  Newark, 
N.  J.,  is  designed  for  future  extension  on  the  land  face.  The 
red-brick  buildings  are  closed  off  here  by  temporary  walls  of 
galvanized  corrugated  sheet.  These  have  been  painted  red, 
and  by  special  selection  of  colors  in  several  trials  they  have 
been  made  so  close  a  match  to  the  brickwork  that  at  a  'short 
distance  they  appear  part  of  the  permanent  work. 


a  more  extended  table,  giving  all  six  functions — sin,  cos, 
tan,  cot,  sec  and  cosec — but  his  death  on  Apr.  17,  1899, 
seems  to  have  prevented  or  delayed  its  publication. 

A  similar  book  to  that  of  Jordan,  entitled  "Tables  Con- 
taining the  Natural  Sines  and  Cosines  to  7  Decimal 
Figures  of  All  Angles  Between  0°  and  90°  to  Every  10", 
Etc.,  by  C.  L.  H.  Max  Jurisch,  Examiner  of  Diagrams, 
Cape  Colony,  Capetown,  Michaelis  and  Braun"  (printed 
by  Breitkopf  and  Hartel,  Leipzig),  is  said  to  have  ap- 
peared in  1884,  and  has  been  used  to  some  extent  in  Ger- 
many. Sossna  publishes,  in  1901,  a  list  of  errata  of  this 
work  and  points  out  that  these  are  with  one  or  two  excep- 
tions  likewise  found  in  the  tables  of  Eheticus  and  Pitis- 
cus,  which  were  evidently  used  as  a  basis  by  Max  Jurisch. 
Sossna  states,  in  1896,  that  he  himself  had  computed  a 
six-place  table  of  natural  sines  and  natural  cosines  for 
each  10",  and  that  he  had  used  as  a  basis  of  comparison 
the  7-place  log  tables  of  Dr.  0.  Bremiker,  all  discrepancies 
revealed  being  invariably  traced  to  errors  in  the  ancient 
tables  of  Eheticus  (1514-1576)  and  Pitiscus  (1561- 
1613). 

These  ancient  tables  were  to  10"  and  10  places  of  deci- 
mals and  10"  and  15  places  of  decimals  respectively. 
They  were  published  in  1596  and  1613  (see  "Encyclo- 
pedia Britanniea,"  11th  ed„  Vol.  26,  p.  328).  Despite  the 
errors  of  these  tables — estimated  by  Sossna  as  1,000  in 
number — it  is  stated  in  the  encyclopedia  article  referred 
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to  that  "they  remain  to  this-  day  the  ultimate  authority  For  computing  traverses  where  natural  sines  and 
and  also  formed  the  data  from  which  Vlacq  calculated  ins  cosines  to  four  places  of  decimals  would  suffice,  as  in  all 
ogarit  ims.  gtadia  W(),.k  and  jn  m      ()ther  e       ^  te 

J  he  monumental  work  of  Eheticus,  which  kept  com-  merman  and  Peters  give  excellent  results,  though  the 

puters  constantly  at  work  for  twelve  years,  was  soon  work  of  a  computing  machine  is  more  rapid  if,  as  stated 

superseded  by  logarithmic  tables.    The  extending  use  of  to  the  writer  in  reference  to  a  well-known  American 

computing  machines  has  again  revived  the  use  of  the  machine,  "the  new  Comptometer  permits  strikina  as 

natural  circular  functions,  after  .300  yr.  of  dormancy,  many  digits  at  once  as  required,  and  makes  multiplication 

Confidence  m  the  accuracy  of  the  tables  of  Jordan  is  so  fast  that  the  product  of  0.9187  X  916.83  is  completed 

increased  by  the  knowledge  o    correspondence  between  easily  in  5  sec,  far  less  time  than  would  he  required 

Sossna  and  Jordan  whereby  all  known  errors  were  elim-  merely  to  find  the  page  in  the  table  for  0.9187  " 

Si           I    T        Tf  th£i5       °f        °f  The  Httle  f0U1'-l)lat'e  table  °f  0.   Seiffert  (Braun- 

Jo  dan  s  tables  have  been  corrected  in  the  1913  edition,  schweig,  Priedrich  Vieweg  &  Sohn;  33  p.,  5x9%  in.)  is  to 

1  averse  tab  es,  giving  mu  tiples  of  natural  sines  and  he  recommended,  as  it  gives  not  only  natural  sits  and  co- 

cosines,  are  well  exemplified  in  "Tafeln  zur  Berechnung  ;      ,  +  ,       ,        f  /^r  .       .  » — 

rechtwinkliger   Coordinate   im   Auftrage   des   Herrn  • p     ^  &  f1?  °  V  ?  Sin  und  V  2  cos  £or  the  ch*ck- 

Finanzministers  bearbeitet  von  C  P  Defert"  etc   (sec  V-                 duplicate  computation  for  all  traverse 

ond  improved  edition ;  Berlin,  1874 ;  Verlag'  von  Julius  7      U     G°U1f  m°f  exPedient  and  in  Pr™sia  *  required 

Springer,  Monbijouplatz  No.  3,  xxx  +  97°  pp.  9xlU/"  ^  government  regulations 

in.).    This  gives  multiples  10,  20              90  times  sin  m°TQ  C01ivenient>  simPle  ai1^  rapid  method  of  trav- 

and  cos  for  each  l'  of  arc,  with  subtabfes  for  decimal  ^7^7  "m  l^Tn  ^  ^  ?  Bamma  * 

parts  from  0.00  to  0.99,  also  tables  to  be  pasted  separ-  f  T     °V  \New,^f}^  of  Computing  the  Projections 

ately  on  cardboard  and  used  if  angles  subdividing  the  t  Jj]  I'Ton^'Tr   ^fschnft  fur  Verrnessungwesen. 

minute  of  arc  are  employed.    For  a  distance  of  1  000  ,    A!\1908J       PP-)-    I  rotessor  Hammer  proposed 

this  table  gives  results  to  three  places  of  decimals      '  ^  ^  r         ^        C°ShieS  f°P  6ach  1  °'  or  20' 

Defert's  table  is,  in  the  opinion  of  the  writer  about  of  7*7'  T*^*  h?.  DUmberSA  from  1  to  250  consecutively 

the  same  degree  of  convenience  and  of  more  a"  e  able  ,       "  ^                 *             measurements  and  250 

typography  than  the  following,  which  is  equa  lyTecS  '  v  ZZr  "TtS™      ^  °           ^  *  ™lemeilted 

"Traverse  Tables  Computed  to  4  Places  of  Decimals  for  lU               *****  °*  *                    ^  neghM  mm' 

Pverv  Minute  of  Angle  Up  to  100  of  Distance  "         by  I     ,             °f  T              metpical  subdi™^  to 

Richard  Lloyd  Gurden  (London,  Charlc !8  Griffin  &  Co  h         fS'  °r.e?"  to  ^^ters,  «  thought  advisable. 

Stationers'  Hall  Court,  1880;  270  pp     9if  "H in  )'  ^  Tk   ^Tf       J"****  been  br^M  to  fulfill- 

Angles  given  to  second   of  arc  are  less  eas  ly  employed  Ut  %  ^  ^tur+Grunert  "  ]'is  "Tafeln  zur  Berech- 

with  Gurden's  tables  than  with  Defert's       %      ? %  nmg  der  Koorchnaten  von  Polygon  und  Kleinpunkten* 

It  is  evident  that  a  traverse  table  giving  multiples  of  If  7V I  'nv     g           ^  ^T*'  ^  ™  +  181 

fin  and  cos  for  each  10"  of  arc  would  be  eLemeTl™  t      4        8f°  Mrk)    F°r  10~min-  illtervals 

and  inconvenient,  while  Jordan's  *  and  S   af  telle     The  °ffranhieal ° taW^  1  ^                    "  ^ 

primarily  designed  to  be  employed  with  computing  ma-  ^W^JSSS         '     V        I']?"™  S*'  ^ 

chines.    With  such  extensive  surveys  as  those  of  the  ^1-1      11 ]            3    !Ulxll,arv   tables  whereby  a 

United  States  Geological  Survey  wi  eh  is  sa  d  to  rm  T      mj^*%. 18  s^red  »•  ■  ^  manner.  In 

from  1,000  to  2,500  mi.  of  travel  fines  a  ylr  ^  ™  m?r^n° lO^^*116  ^     ^  ^ 

puting  machine  might  profitably  be  employed,  but  many  „          ,Q  /  ' 

surveyors  will  find  such  infrequent  use  for  multiplying  ^^V^^^.^^^-^-^-^ 

machines  that  they  will  prefer  tables  of  products.  Pram  auxTik^  tabie!afodriffATe  °f  17  (14  24  ~  14-07>  g-" 

There  are  three  of  these  known  to  the  writer.    The  81.75  x  io°  ov  20"  r~~~" 

8Vxlt!n?^  ^^Weln"  of  1857  (500  pp.,  Griinert's  table  is  carefully  reviewed  by  K  Ludemami 

»y2xl^  m.),  which  passed  throug-h  manv  stereotvnprl  Pfli  iv     ■    rz             T  1    ^,   j  icvicweu  uj  iv.  ijUcKmann 

tions,  all  of  which  ne-lected  K                    in  (   ,  ^               July  21'  1914   and  its  u8e  contrasted 

20      .       90       It  S  ii    I,  1     LMltl1;  °M0'  Wlth  Gailss'  "Polygonometrische  Tafeln  »  which  in  Prus- 

in  an  annoy  ng  manner    S^^hTbl^S3  ^  ^  ^  P°PUlar^  ^  the  result 

by  the  new'edition  of  ^908,  by  O  Seeliffer*   The  tible Ts  C      ^  §  ^  ^  k'aSt  aS  ^  aS  ^  °f 

a  very  valuable  help  to  an  engTn^^p^  Gr"  llSlol" ^TVV^ 

and  gives  products  of  any  two  numbers  under  1  000    Tt  nf     n  .  \  "  Hammei  ^  suggestion 

price  is  15  marks  °/  250  m"  yet  lor  use  mth  the  fo°t  as  a  unit  of  measure 

"Ludwig  Zimmerman's  Rechentnfpl,,  »  ir,  :+    «p  J,  W°Uld  Seem  to  faiL  A  similar  table  for  fo«'t  measures 

Ausgabe»&(Lieben3 1  1896  ^  PP  7V2x  0  T *  ^  ^  "  Gr^S  a»d  baSed  «  2^ 
marks),  gives  products  of  any  figure  of  Wo  ptces  by  any  '        ?i  °aJvenMn^  3"ft  intervals3  »P  to  1,000 

of  4.    Its  typography  and  paper  are  elcXT   V  ?  ?  Ce'  Wlthottt  exPanding  the  work  immoderately. 

Price  extremely  L    H  offers  on  its  tit    ™«        d  ^  Such  a  ]able  wouId  be  a  notable  advance  upon  existing 

1 0  marks  for  any  error  discov'eied  ^  ^  "T*  °f  traV6rSe  COmPutatio- 

A  more  recent,  extensive  and  costly  work  is  that  of  Dr  »       Tr  b°°kS        °Ut  °f  prhlt  "ia-V  be  0rdered  from 

^ters  (Berlin,  George  Reimer  L^zowstrasse   107 ■  ^f^f™*  the  P™  q^ted,  which  should  be  sent 

500  pp.,  9xl4i/2  in.;  15  marks-  po^I  2  90 T   l  V  ^  mtematjonal  money  order,  with  an  addition  of  30?? 

This  work,  having  the  ^m^'J^J^L^h  t0  ?S"  cost  of  Posta?e-    Some  of  the  tables-Crelle's 

be  preferred  by  most  J^^^Z^^  S  JS^S"  *  had  -th  d«e  matter  in  Eng- 
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These  traverses  are  run  in  circuits,  so  as  to  form  a 
network  of  lines  covering  the  entire  survey.  They  are 
systematically  adjusted  upon  themselves,  according  to 
their  closure  errors,  and  the  coordinates  of  all  stations 
are  computed.  The  instruments  used  in  running  all 
traverse  lines  Avere  Bausch  &  Lomb  theodolites  reading'  to 
minutes,  and  100-ft.  steel  tapes.  In  all,  61.9  mi.  of 
traverse  was  run,  the  average  error  of  all  circuits  being 
1  ft.  in  6,197  ft.,  and  the  perimeter  traverse  inclosing 
the  entire  net  having  an  error  of  1  ft.  in  ,32,884  ft. 

The  vertical  control  was  run  with  Bausch  &  Lomb 
semi-precise  levels  and  target  rods  reading  to  0.001  ft. 


DREDGE  "WALKING  ALONG"  OVER  TRENCH.    WORKING  ON  1S-MI.  SECTION  OP  WINNIPEG  AQUEDUCT 


Pledge  Wa&M&s  AA(n>mg  Ow<sw 

A  "walking  dredge"  excavated  trench  on  a  section  of 
the  new  aqueduct  for  the  water-supply  of  Winnipeg,  Man., 
Canada.  The  dredge  was  carried  on  four  sleds,  one  at 
each  corner,  with  an  intermediate  sled  or  pad  at  each 
side.  The  side  pads  supported  a  post  each,  on  which  the 
dredge  was  lifted  slightly  by  means  of  chains,  winches 
and  a  hoisting  engine.  With  the  weight  off  the  comer 
pads,  the  structure  is  moved  forward  by  chains  pulling 
on  the  legs,  which  normally  rest  on  the  pads.    The  lift- 


ing and  the  pulling  are  continuous  during  the  operation 
of  the  dredge,  which  moves  forward,  straddling  the  trench. 
The  speed  is  about  6  mi.  per  day.  The  barnlike  structure 
on  top  of  the  machinery  house  (see  view )  is  the  workmen's 
bunkhouse. 

This  dredge  was  used  by  the  J.  H.  Tremhlay  Co.,  con- 
tractors for  the  westerly  18  mi.  of  aqueduct.  During  the 
past  season  it  was  not  worked  to  capacity  because  of  the 
shallow  trench.  It  is  being  used  at  present  in  replacing 
the  spoil  bank  as  backfill  over  the  aqueduct.  James  H. 
Fuertes  is  consulting  engineer  on  the  project.  W.  G. 
Chace  is  Chief  Engineer. 

T©p®gipss.plhin<s  S^jiipwey  ©if  tl&e  <Oi§y 
©if  Dsx^@im9  OIha© 
By  R.  IT,  Randall* 

In  connection  with  the  design  of  a  comprehensive 
sewerage  system  for  Dayton,  Ohio,  by  Mete -a If  &  Eddy, 
Consulting  Engineers,  Boston,  Mass.,  and  P.  0.  Eichel- 
berger,  City  Engineer,  the  city  is  making  a  complete 
topographic  survey. 

As  some  portions  of  the  city  had  already  been  mapped 
for  flood-prevention  purposes  at  the  time  of  the  beginning 
of  the  city  survey,  a  scale  of  1  in.  =  200  ft.  was  adopted 
to  agree  with  the  previous  work.  A  contour  interval  of 
1  ft.  was  selected  owing  to  the  large  areas  of  flat  or  gently 
sloping  ground,  although  the  city  has  an  extreme  relief 
of  about  250  ft. 

The  area  covered  by  the  survey  is  approximately  25 
sq.mi.,  and  the  horizontal  control  is  entirely  by  primary 
traverse,  no  triangulation  being  undertaken  because  of 
the  prohibitive  cost  of  such  work  and  the  small  area 
involved. 

•Engineer  in  charge  of  topographic  survey. 


In  establishing  42  permanent  bench  marks,  48.5  mi.  of 
levels  was  run,  the  average  closing  error  being  0.009  ft. 
per  mile.  The  entire  level  net  was  adjusted  by  the 
United  States  Geological  Survey  method,  based  on  the 
closing  error  and  length  of  circuit.  All  bench  marks  are 
of  the  standard  types  used  by  that  organization. 

The  transit-stadia  method  of  taking  topography  was 
tried  at  the  beginning  of  the  topographic  work,  but  soon 


50000  E  ^OSOO  E 


PART  OF  DAYTON  TOPOGRAPHIC  SHEET 
(REDUCED  ONE-HALF) 

proved  unsuited  to  work  demanding  such  great  detail 
and  accuracy,  Plane-tables  were  then  purchased,  and  the 
resulting  topography  has  been  cheaper  in  cost  and  greatly 
superior  in  quality  to  that  taken  by  transit. 

Before  going  into  the  field  each  plane-table  sheet  has 
plotted  upon  it  the  exact  sheet  edges  and  all  traverse  sta- 
tions occurring  within  its  area.   All  plotting  is  done  by 
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rectangular  coordinates,  the  origin  of  coordinates  being 
placed  sufficiently  southwest  of  the  survey  to  insure  all 
signs  of  coordinates  being  plus.  Each'  map  sheet  is 
27x20.5  in.  in  size,  and  is  made  of  the  best-quality  double- 
mounted  drawing  paper,  the  grain  of  one  of  the  doubled 
sheets  being  at  right  angles  to  the  other. 

Practically  all  work  in  open  or  residential  districts  is 
done  by  compass  traverse  running  between  the  plotted  con- 
trol points.  The  horizontal  closing  error  was  arbitrarily 
fixed  as  7  ft.  on  the  mapping  scale,  but  both  compass  and 
force-  and  backsight  lines  generally  close  with  errors  not 
exceeding  -1-  ft,  and  these  are  sometimes  caused  by  the 
unavoidable  changes  in  the  paper  due  to  different  degrees 
of  humidity.  No  limit  was  set  for  the  vertical  closing 
errors,  but  in  all  except  very  hilly  districts  these  seldom 

exceed  0.2  ft.,  and  the  average  is  0.1  ft. 

The  number  of  readings  per  acre  averages  9,  and  ranges 

from  3  to  30  in  various  types  of  topography,  the  latter 

number  being  in  quarries,  gravel  pits,  etc. 

Two  plane-table  parties  are  in  the  field,  each  composed 

of  a  topographer,  recorder  and  rodman,  and  from  20  to 

!»0  acres  per  party  is  covered  in  a  day.    To  date  the 

largest  week's  work  for  one  party  has  been  0.34  sq.  mi. 
After  the  sheet  is  completed  in  the  field  it  is  returned 

to  the  office  and  inked  in  three  colors— black  being  used 

for  culture,  brown  for  contours  and  blue  for  drainage. 

All  street  and  alley  lines  are  checked  with  the  city's 

plat  books  before  inking. 

Reproductions  in  one  color— black— are  being  made  by 

photolithography. 

Following  are  some  cost  data  : 

Primary  Traverse 

Field  work    ^YoTs 

Office  (computing:  and  adjusting)  t  "hi 

Total    JIETTs 

„.  ,,         ,  Semiprecise  Levels 

Field  work    S1T  iq 

Office  (computing  and  adjusting  j  '.  '.  '.  '.        .'  '  ''][  [  \  [  \  \         %\ gj, 

Total    WTs 

Plane-Table  Topography 
Field  work  (based  upon  field  time  and  expenses  ofPer  Sq-Ml" 

Inking         } IMS.  18 
1Kln°    90.00 

w. 

Report  ©im  C©ia<DiP<8£e  P©l©s 
Mecfariie  Railways 

The  Committee  on  Power  Distribution  of  the  American 
Electric  Eailway  Association  (A.  S.  Richey,  Worcester, 
Mass.,  chairman)  in  its  recent  report  for  the  San  Fran- 
cisco convention  has  summarized  its  tests  and  experience 
of  several  years  in  the  following  eight  paragraphs : 

1.  Failure  of  a  pole  is  always  due  to  stretching-  of  the 
reinforcing-  rods  on  the  tension  side. 

2.  A  failure  is  always  preceded  by  the  appearance  of  hair- 
line cracks  in  the  concrete  on  the  tension  side,  at  rather  fre- 
quent and  regular  intervals  from  the  ground  line  up. 

3.  It  is  advantageous  to  use  a  high  grade  of  reinforcing 
steel  to  secure  the  maximum  tensile  strength. 

4.  Plain  round  reinforcing  rods  are  essentially  as  satis- 
factory as  twisted  or  other  rough  rods,  because  in  general  the 
rods  will  elongate  before  they  slip  in  the  concrete 

numhf  "Umber  °f  Sma11  rods  is  P^ferable  to  a  smaller 

number  of  large  rods,  as  a  better  distributed  reinforcement 
may  be  secured  for  a  given  amount  of  steel  and  a  greater 
bonding  contact  surface  is  presented  to  the  concrete 
lene-'th  „f  ^'nforcement  need  not  be  uniform  throughout  the 
length  of  the  pole,  but  may  be  stepped  off  as  the  top  of  the 
pole  is  approached. 

«oL'nrt  lfn°le  TH,h  Uniform  reinforcement  will  break  at  the 
ground  line,  while  one  with  tapered  reinforcement  will  break 


8.  A  concrete  pole  has  an  element  of  safety  in  it  as  a  fail- 
ure of  the  pole  will  not  in  general  allow  it  to  fall  to  the 
ground.  It  is  difficult  at  times  to  pull  over  a  pole  after  fail- 
ure even  though  it  is  inclined  at  a  large  angle  from  the 
vertical. 

The  committee  presented  complete  specifications  for 
manufacture  of  reinforced-concrete  poles.  The  following 
paragraphs  are  of  interest: 

Weights— Variations  in  weights  of  poles  shall  not  exceed 
o%  over  or  under  the  weights  specified  in  the  order 

Reinforcement— The  area  of  reinforcing  rods  shall  con- 
stitute practically  3%  of  the  cross-sectional  area)  of  the  pole 
at  the  ground  line,  and  shall  be  made  up  of  16  reinforcing  bars 
Placed  as  shown.  The  modulus  of  elasticity  of  the  reinforcing 
steel  shall  be  at  least  30,000,000. 

Pole  Attachments— Holes  shall  be  provided  in  the  pole  for 
steps,  cross-arms,  span-wire  attachments,  bracket  arms  and 
other  fixtures. 

nneTeS,_7°ne  Pf  C6nt  °f  the  numbei'  °f  Poles  (minimum  of 
one  pole)  may  be  tested  to  destruction,  and  10%  of  the  total 
number  of  poles  may  be  tested  for  deflection  with  the  specified 
oading,  all  at  the  expense  of  the  contractor.  Any  addi- 
tional testing  that  may  be  required  by  the  company  shall  be 
at  ,ts  expense.  The  poles  to  be  tested  may  be  selected  by 
the  company.  J 

Rejection-The  failure  of  40%  of  the  poles  tested  to  meet 
the  requirements  as  herein  specified  shall  be  sufficient  cause 
for  rejection  of  the  entile  order. 


By  F.  0.  Nelson 


The  use  of  reinforced  concrete  for  highway  culverts 
has  facilitated  the  design  of  a  convenient  method  of  retain 
ing  the  earth  at  the  upper  side  of  the  road  where  (as  is 
frequently  the  case)  the  culvert  is  at  the  head  of  a  drain- 
age ditch  or  where  it  is  desirable  to  fill  the  ditch  above 
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CONCRETE  HIGHWAY  CULVERT  WITH  BASIN  FOR 
DRAINAGE  DITCH  CONNECTION 

this  side  of  the  road.  The  arrangement  shown  in  the 
accompanying  drawing  has  been  found  very  satisfactory. 
It  serves  the  interests  of  the  highway  and'  the  adjacent 
landowners,  and  may  be  modified  to  suit  individual  cases. 

The  drawing  shows  a  box  culvert  having  wings  parallel 
to  the  roadway.  When  the  wings  are  at  an  angle  of  about 
45°  or  more  with  the  roadway  a  straight  wall  between  the 
outer  ends  of  the  wings  may  be  used.  A  floor  for  the 
culvert  and  for  the  basin  formed  by  the  retaining  wall  is 
of  course  essential  to  prevent  scouring  by  the  water.  The 
area  of  the  basin  inclosed  by  the  retaining  walls  is  made 
equal  to  the  cross-sectional  area  of  the  barrel  of  the  cul- 

♦Drainagre  Engineer.  Toledo.  Iowa. 
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vert.  This  is  ample,  Imt  probably  not  extravagant,  for 
small  culverts  when  the  low  cost  and  the  reduced  chances 
of  being  obstructed  by  drift  are  considered,  though  the 
capacity  of  the  vertical  opening  is  much  greater  than  that 
of  the  horizontal  opening  of  equal  area. 

For  tile  outlet  protection  this  plan,  at  very  low  cost, 
eliminates  the  washing  around  the  ends  of  the  bulkhead 
wall  and  the  undermining,  both  of  which  give  trouble 
on  steep  grades. 


HOTTER 


The  First  Concrete-Paved  State  Highway  in  Pennsylvania 
is  now  under  construction  between  Easton  and  Bethlehem. 
The  pavement  is  16  ft.  wide,  6  in.  thick  at  the  edges  and  8  in. 
at  the  center,  and  there  is  a  crushed-stone  shoulder  on  each 
.side.    The  pavement  is  reinforced  with  triangular  mesh  wire 


No.'.*«/f-    OvS'tv/p/  _st.. 


Owner 

Application  No.  c  jaajec/  <>f/e  6~/"/>e 
Put  In   sffj?  -  /<P  //>03 

Size  of  Pipe  f/lr  

Kind  -/-CS</- 
/set  4ojc   J/S  .if<C««r 


PLYMOUTH,    .MASS.,    WATER-WORKS    SERVICE  RECORD; 
ABOUT   ONE-HALF  ACTUAL  SIZE 

the  attention  of  "Engineering  News."  The  actual  size  is  4x6 
in.  (scant).  This  card  is  from  the  records  of  the  water-works 
of  Plymouth,  Mass.,  Arthur  E.  Blackmer,  superintendent. 

Dobying  Subaqueous  Rock — In  excavating  a  government 
channel  100  ft.  wide  and  8  ft.  deep  through  Boca  Ciaga  Bay, 
between  Clearwater  and  St.  Petersburg,  Fla.,  solid  rock  was 
encountered.  Slow  progress  was  made  with  this  part  of  the 
work  because  of  the  difficulty  of  putting  down  and  loading 
the  blast  holes  with  the  equipment  at  hand.  A  professional 
blaster    suggested    "dobying"    or    surface-blasting    under  a 


CONSTRUCTION  OF  THE  PENNSYLVANIA  STATE  HIGHWAY   BETWEEN  EASTON  AND  BETHLEHEM 


and  is  built  in  39'/i-ft.  sections  separated  by  tar-paper  expan- 
sion joints.  The  crew  and  outfit  shown  in  the  accompanying 
views  have  laid  from  seven  to  eight  sections  (280  to  320  ft.) 
per  8-hr.  day.  The  work  is  being  done  under  the  direction 
of  the  Pennsylvania  State  Highway  Department,  which  has 
never  had  very  much  money  to  spend  on  new  construction. 
The  cement  was  contributed  by  various  cement  companies. 

Water-Works  Service  Keeorils — Keeping  records  of  service 
connections  in  a  card  file  is  quite  general  in  water-works 
practice,  but  there  is  much  diversity  as  regards  the  size  and 
make-up  of  the  card  record.  The  card  shown  in  the  accom- 
panying illustration  is  one  of  the  neatest  which  has  come  to 


tamping  cap;  and  instead  of  using  a  mud  cap  the  blaster  sug- 
gested that  the  water  over  the  rock  would  serve.  The  scheme 
was  tried  with  success.  The  rock  was  a  soft  coral. — "Du  Pont 
Magazine,"  November,  1915. 

Cracks  in  Walls  ot  Cage-Construction  Buildings  are 
ordinarily  thought  to  be  impossible.  A  Pittsburgh  building, 
however,  shows  a  pronounced  crack  in  its  rear  wall  for  the 
full  height  of  the  lower  story.  Local  engineers  have 
attributed  it  to  racking  effects  of  wind;  but  if  this  were  true, 
the  crack  should  he  diagonal  or  multiple,  whereas  it  is 
straight  and  nearly  vertical.  Whether  expansion  effects  could 
produce  such  a  crack  is  a  matter  of  dispute. 
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Despite  the  overwhelming  defeat  of  the  revised  consti- 
tution in  New  York  State  on  Nov.  2,  there  is  still  ample 
room  for  improvement  through  legislative  enactment  in 
a  number  of  matters  which  the  new  constitution  was  ex- 
pected to  mend.    The  engineers  who  worked  together — 
and  separately — to  improve  the  constitution  in  ways  of 
particular  concern  to  them  might  well  direct  their  efforts 
for  a  few  years  to  come  to  making  the  most  of  the  pres- 
ent constitution  and  to  devising  individual  amendments 
for  submission  to  the  legislature  and  subsequently  to 
popular  vote.-  Just  what  direction  these  efforts  should 
take  could  best  be  determined  after  further  study — per- 
haps by  committees  or  a  joint  committee  of  the  engi- 
neering societies  centering  in  the  state.    There  is  good 
reason  to  believe  that  besides  study  of  the  sort  indicated 
much  educational  work  should  be  done  to  bring  home 
to  the  people  at  large  such  anomalous  conditions  as  the 
choice  of  a  State  Engineer  by  popular  vote,  the  exist- 
ence of  a  medley  of  150  overlapping  and  conflicting  de- 
partments, commissions  and  bureaus,  issuing  50-yr.  bonds 
to  pay  for  improvements  with  a  life  of  5  to  10  yr.,  and 
changing  the  organization  and  personnel  of  executive 
departments  charged  with  the  construction  and  mainte- 
nance of  great  public  improvements  with  every  turn  of 
the  political  weather  vane.    The  remedy  of  some  of  these 
and  of  many  other  evils  is  dependent  on  neither  constitu- 
tional amendments  nor  legislative  statutes,  but  rests  sim- 
ply on  sound  and  strong  public  opinion.    Every  engi- 
neer in  New  York  State  should  do  his  part  to  make  pub- 
lic opinion  in  these  matters  sounder  and  stronger. 


\<sw<&  m  IR©svcti<o>ia  Agsuiimst 
ft;  I   ,   M^&EMcipgvl  ©wmeirslhap? 

The  rejection  of  municipal  purchase  of  street  rail- 
ways at  Cleveland  and  Detroit  on  Nov.  2  is  taken  in 
some  quarters  as  a  further  indication  of  the  same  reac- 
tionary tendency  as  was  exhibited  in  the  defeat  of  the 
proposed  new  New  York  constitution  on  the  same  date 
and  various  constitutional  amendments  in  New  Jersey 
and  California  during  the  preceding  two  weeks.  Neither 
street-railway  vote,  however,  can  be  taken  as  a  good  read- 
ing of  the  municipal-ownership  barometer,  for  local  dis- 
putes clouded  the  issues  in  each  city. 

In  Detroit  the  city  administration,  the  street-railway 
commission  and  political  leaders  generally  favored 'the 
purchase.  Strange  though  it  sounds,  the  municipal  own- 
ership league  opposed  it— probably  through  failure  of  the 
ordinance  to  name  a  price.  The  labor  vote  was  against 
it.  The  railway  company  was  willing,  but  apparently 
not  anxious,  to  sell.  In  Cleveland  the  municipal-owner- 
ship ordinance  created  no  great  activity.  It  was  initiated 
by  the  local  Socialists,  and  neither  of  the  leading  candi- 
dates for  mayor  openly  favored  it. 

These  and  other  fail  elections,  as  they  affected  utility 
companies,  showed  discordant  manifestations  that  would 


puzzle  the  most  astute  politician.  Toledo  turned  down  an 
ordinance,  giving  the  electric-railway  system  a  25-yr. 
franchise,  so  that  in  the  Ohio  city  the  existing  chaos  is 
continued.  In  Cleveland  two  suburban  electric  roads 
were  granted  rights  for  improvements,  one  of  them  a  sub- 
way under  the  business  section,  and  a  new  union  railway- 
station  project  was  approved.  In  Pennsylvania  a  consti- 
tutional amendment  was  passed  allowing  Philadelphia  to 
raise  its  borrowing  capacity  from  7  to  10%  of  the  assessed 
valuation,  the  increase  applying  only  to  money  for  self- 
sustaining  improvements.  This  makes  effective  the  $6,- 
000,000  appropriation  ordinances  already  passed  for  the 
new  Philadelphia  rapid-transit  plans.  It  is  locally  ex- 
pected that  the  new  mayor-elect  is  more  or  less  hostile  to 
the  present  (reform)  administration's  program  for  the 
extension  of  the  city's  rapid-transit  facilities. 

Making  tlh©  El©v^£©dl  Ranflway 

For  some  time  past  the  rapid  transit  field  has  been 
dominated  by  subways.  They  have  a  grip  on  the  popular 
fancy  that  threatens  to  bar  all  future  elevated-railway 
construction.  It  is  true  that  Philadelphia  is  going  ahead 
with  a  rapid-transit  program  that  includes  long  stretches 
of  elevated  railway.  But  elsewhere  the  subway  is  the  only 
type  of  line  considered..  Thus,  a  comprehensive  report 
on  Detroit  transit,  made  a  few  months  ago  by  well-known 
consulting  engineers,  discussed  street  cars  and  subways 
exhaustively  but  ignored  elevated  railways;  even  the 
word  "elevated"  did  not  occur  in  the  whole  of  the  bulky 
report.  So  also  in  Cleveland  all  rapid-transit  ideas  are 
based  on  subways.  Broadly,  the  same  is  true  wherever 
rapid  transit  is  thought  of. 

The  elevated  railway  is  cheap  and  efficient.  But  it  has 
fairly  earned  the  popular  dislike.  It  is  noisy  and  it 
darkens  the  street ;  also,  many  persons  say  it  is  ugly.  The 
noise  is  the  chief  objection.  Only  those  who  have  lived 
and  worked  alongside  the  metallic  roar  can  realize  the 
condition  personally,  but  anyone  can  gage  the  effects  by 
noting  the  depreciated  state  of  property  and  population 
within  several  hundred  feet  to  either  side  of  an  elevated 
railway  line. 

The  ugliness  of  the  elevated-railway  structure  is  a 
question  of  taste.  Probably  no  one  ever  lost  a  dollar,  or 
ever  had  his  comfort  or  convenience  reduced,  by  the 
aesthetic  shortcomings  of  an  elevated  railway. 

Yet  the  essential  motive  in  the  design  of  the  Queens 
Boulevard  elevated  structure,  described  in  this  issue,  seems 
to  have  been  a  purely  aesthetic  one — to  produce  an  orna- 
mental structure.  At  the  same  time  a  structure  of  greatly 
reduced  noisiness  has  been  built — having  solid  floor,  mas- 
sive framework,  well-cushioned  roadbed,  and  parapet 
walls  that  will  confine  the  spread  of  noke  from  the  car 
wheels.  It  is  a  fair  question  whether  the  adoption  of  the 
design  was  not  dependent  just  as  much — or  more— on 
noiselessness  as  on  beautv. 
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It  may  be  conceded  that  a  very  handsome,  not  to  say 
monumental,  structure  has  been  built  on  Queens  Boule- 
vard. The  structure  is  a  most  valuable  object-lesson  as  to 
the  possibilities  in  the  way  of  elevated-railway  construc- 
tion. It  furnishes  a  living  proof  that  skill  and  study 
can  produce  a  satisfactory  elevated  structure.  Under  these 
circumstances,  the  subway  should  not  have  the  exclusive 
right-of-way  in  future  consideration  of  rapid  transit. 

Pipoggress  aim  F®^aimdlsita©im  WoipM 

Founding  a  heavy  structure  on  soft  bottom  has  ever 
been  the  test  of  the  builder's  skill.  It  is  the  same  to- 
day, although  the  modern  builder  has  the  help  of  a  great 
array  of  methods  and  machines  for  dealing  with  water, 
penetrating  treacherous  ground  and  forming  a  solid 
structure  to  distribute  the  superstructure  loads.  Hide* 
pendent  thought  and  initiative  are  vital  to  success  in 
foundation  work — today  as  much  as  two  centuries  ago. 

The  share  of  the  constructor  as  distinguished  from  the 
designer,  in  this  exercise  of  originality  is  worth  special 
attention.  Reference  to  the  construction  of  foundations 
for  torpedo-boat  berths  at  Charleston,  on  another  page, 
will  show  an  interesting  example  of  the  demands  for 
original  planning  on  the  contractor's  part.  In  that  case 
a  novel  design  was  to  be  built,  but  standard  or  ordinary 
designs  are  only  less  likely  to  require  the  contractor  to 
devise  new  methods.  This  is  true  of  all  construction 
fields,  but  nowhere  more  than  in  the  foundation  field. 
Here  the  integrity  and  strength  of  the  finished  structure 
depend  in  large  measure  on  the  builder's  skill  in  produc- 
ing conditions  that  will  realize  the  various  assumptions 
underlying  the  design. 

Foundation  construction  is  at  the  same  time  one  of 
the  most  difficult  and  one  of  the  most  promising  fields 
of  the  engineer's  activity.  The  engineering  of  founda- 
tions is  by  no  means  as  far  advanced  as  other  fields  of 
design,  on  the  score  of  our  ignorance  of  the  materials — 
the  soil- — if  for  no  other  reason.  There  is  ample  oppor- 
tunity for  progress,  therefore,  in  the  matter  of  theory 
and  design.  But  the  opportunities  for  new  work  on  the 
constructor's  side  are  even  greater. 

Mow  IOe©tirfifyaxn\g>  as.  M^alhr3©s\.ci 

The  substitution  of  electric  traction  for  steam  in  the 
Philadelphia  terminal  of  the  Pennsylvania  R.R.  and 
out  on  one  of  the  important  lines,  as  described  elsewhere 
in  this  issue,  is  a  significant  railway  development  of  the 
moment.  One  of  the  early  statements  in  the  article  is  that 
the  change  was  made  to  increase  the  capacity  of  the  Broad 
St.  Station  and  to  relieve  congestion.  It  has  become  a 
generally  accepted  fact  that  the  substitution  of  electricity 
for  steam  does  give  an  appreciable  increase  in  the  traffic 
capacity  of  a  railway  terminal  or  line,  but  probably  few 
persons  not  directly  engaged  in  electrification  work  real- 
ize the  ways  in  which  this  is  secured.  Comparison  of  the 
Pennsylvania's  Philadelphia  terminal  under  the  old  and 
the  new  operation  demonstrates  unusually  well  by  what 
actions  this  improvement  is  secured.  The  increase  in  ca- 
pacity is  here  effected,  for  one  reason,  because  motor- 
car trains  replace  those  hauled  by  locomotives  and  shift- 
ing .of  empty  trains  from  one  track  to  another  is  elimi- 
nated.   There  is  also  an  appreciable  gain  in  capacity 


due  to  the  more  rapid  acceleration  and  to  the  shorter 
length  of  tracks  occupied  by  a  string  of  motor  cars  than  by 
a  train  with  steam  locomotive. 

The  8%  increase  in  terminal  capacity,  as  a  result  of  the 
electrification  of  one  line  alone,  is  notable.  The  ultimate 
increase  in  station  capacity  when  all  six  suburban  lines 
are  electrified  will  be  equally  notable,  although  it  is  pos- 
sible that  the  total  increase  for  the  terminal  will  be  slightly 
under  the  40  to  50%  which  might  be  expected. 

There  are  many  points  connected  with  this  installation 
which  are  of  more  than  passing  interest.  For  instance, 
the  assurance  of  the  railroad  that  the  savings  in  operat- 
ing cost  over  steam  will  at  least  pay  the  interest  on  the 
additional  investment  will  be  an  eye-opener  to  many 
railroad  engineers  who  still  fight  shy  of  electric  trac- 
tion because  of  the  additional  investment  required.  Also, 
the  selection  here  of  a  high-tension  alternating-current 
system  gives  food  for  reflection — bearing  in  mind  that  the 
Pennsylvania's  New  York  terminal,  less  than  a  hundred 
miles  away,  uses  direct  current  at  600  volts.  This  alone 
is  a  good  indication  of  the  progress  in  alternating-current 
traction  that  has  been  made  in  recent  years.  Had  the 
single-phase  system  been  advanced  as  far  as  now,  it  is 
probable  that  the  direct-current  system  might  not  have 
been  employed  at  New  York — remembering  the  probabili- 
ties of  an  eventual  trunk-line  service  between  these  cities 
and  beyond. 

The  old  doctrine  of  caveat  emptor  is  still  good  law. 
Let  the  buyer  beware !  Let  him  specify  precisely  what 
he  wants,  and  then  see  that  he  gets  it.  This  procedure 
guards  him  not  so  much  against  bad  faith — for  as  a  rule 
there  is  not  a  great  deal  of  bad  faith  in  business — but 
against  misunderstandings.  The  second  party  cannot 
know  precisely  what  the  first  party  expects  to  get  unless 
the  qualities  desired  are  so  described  that  they  can  be 
measured.  What  is  "a  good  gray-iron  casting?"  It  de- 
pends on  the  purpose ;  and  if  we  leave  it  to  the  foundry- 
man  to  judge  what  kind  of  casting  will  suit  our  purpose 
we  are  bound  to  accept  the  result  of  his  guess,  right  or 
wrong. 

The  following  letter  from  a  reader  of  Engineering 
News  tells  the  story  of  a  case  where  the  buyer  did  not 
specify,  but  depended  on  a  vague  type  name: 

Sir — Some  time  ago  a  concern  in  which  the  writer  is  inter- 
ested placed  an  order  with  a  steel  foundry  for  the  following: 

Six  tray  lips,  pattern  A-1044.  .  .  .  These  lips  are  to  be 
of  vanadium  cast  steel  0.35  to  0.45  carbon,  annealed.  .  ... 
Care  should  be  taken  that  the  metal  in  the  cutting  edges  is 
solid  and  of  the  best  quality.    .    .  . 

These  castings  were  shipped  direct  to  a  coal  dock  where 
they  were  to  be  used.  Some  of  them  broke  within  a  few 
hours,  and  all  broke  within  a  comparatively  short  time  after 
being  put  in  service,  and  did  not  give  as  much  service  as  some 
ordinary  openhearth  steel  tray  lips  which  had  previously  been 
used.  Payment  of  the  bills  was  refused.  The  steel  foundry 
brought  suit  for  payment,  in  which  the  following  testimony 
was  developed: 

The  superintendent  of  the  steel  foundry  testified  that 
6Y2  lb.  vanadium  (alloy  about  one-third  pure)  was  placed  in 
each  pot  of  1,600  lb.  steel,  which  would  amount  to  from  0.15% 
to  0.167o  (calculation  shows  0.1354%);  that  vanadium  put 
into  castings  varies  from  0.05%  to  0.15%,  sometimes  higher  if 
it  is  ordered  higher;  also  that  the  amount  of  ferrovanadium 
lost  in  the  melt  varies  a  good  deal  with  the  temperature  of 
the  steel,  from  nothing  up  to  one-half  of  one  per  cent.  A 
chemist  stated  that  he  found  the  vanadium  content  of  the 
castings  to  be  0.03%  and  0.04%;  carbon  content,  0.375%  and 
0.3S4%.  A  metallurgist  stated  that  the  addition  of  6V2  lb.  of 
ferrovanadium   (33 h  %  vanadium)  to  1,600  lb.  of  steel  would 
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be  equivalent  in  round  numbers  to  0.14%  vanadium,  and  that 
there  would  be  at  least  20%,  and  possibly  30%,  of  that  lost. 
The  result  would  be  about  0.10%  vanadium  remaining  in  the 
steel.  He  stated  further  that  there  is  a  recognized  "standard 
vanadium  steel,"  not  less  than  0.15%  of  vanadium,  and  that 
castings  containing  only  0.03%  and  0.04%  would  not  be  cast- 
ings of  "standard  vanadium  steel,"  and  that  the  two  castings 
in  question  showed  numerous  gas  cavities  and  blowholes. 
Three  other  witnesses  testified  that  after  the  castings  were 
broken  they  observed  numerous  holes. 

Notwithstanding  the  foregoing  testimony  as  to  the  vana- 
dium content  and  defects  of  the  castings,  a  decision  was 
given  for  the  plaintiff. 

The  question  now  comes  up,  which  interests  all  pur- 
chasers of  steel  castings  of  special  alloy  or  otherwise:  Is 
there  a  standard  vanadium-steel  casting,  and  to  what  extent 
must  full  and  complete  specifications,  chemical  as  well  as 
physical,  be  given  in  a  simple  order  when  not  covered  by  a 
term  contract  in  which  these  elements  are  fixed?  Let  the  steel 
foundries  come  forward  and  declare  themselves.  Would  all 
of  them,  under  the  circumstances,  claim  that  these  were 
merchantable  castings? 

Probably  no  alloy  name  made  up  of  the  names  of  chem- 
ical elements  is  a  proprietary  designation,  whether  nickel 
steel,  carbon  steel,  manganese  steel  or  vanadium  steel. 
Any  alloy  of  nickel  and  steel  may  be  called  nickel  steel. 
Where  practice  limits  the  range  of  composition  it  can 
hardly  ever  define  the  composition  so  closely  that  de- 
tailed specification  is  unnecessary. 

Even  simpler  names,  made  up  of  commonly  used 
words  whose  meaning  any  law  court  might  be  presumed 
to  know,  are  made  the  subject  of  laboriously  developed 
specifications.  "Sound  yellow-pine  trestle  timber"  is  an 
example.  Experts  in  timber  have  thought  it  worth  while 
to  spend  years  of  labor  in  getting  up  a  satisfactory  spe- 
cification for  this  material.    It  is  not  sufficient  that  the 


meaning  of  each  word,  "sound,"  "trestle,"  etc.,  is  known 
and  can  be  established  before  any  court  or  jury. 

The  activities  of  the  American  Society  for  Testing 
Materials  are  a  convincing  demonstration  of  the  need 
for  specifying  the  qualities  of  material.  In  that  society 
the  two  materials  whose  production  is  most  highly  stand- 
ardized—steel rails  and  portland  cement— have  given 
rise  to  the  most  active  fighting  over  specifications.  And 
those  who  did  the  fighting  were  not  men  lacking  knowl- 
edge of  what  the  trade  practices  are,  but  they  were  manu- 
facturers and  buyers  of  these  materials.  They  recognized 
that  it  is  impossible  to  rely  on  a  mere  type  name  or  on  a 
fixed  trade  practice. 

m   .  ■ 

The  Philadelphia  Engineers'  Club  has  mobilized  and 
has  started  an  invasion  of  Pittsburgh.  The  Gazette 
Times  of  the  latter  city  headlines  a  news  item  as  follows : 
"Philadelphia  Engineers'  Club  Is  Starting  Campaign  with 
1,000,000  Goal,"  In  a  four-day  expedition  the  club  ex- 
pects to  get  1,000  new  members,  says  the  item.  At  that 
rate,  working  360  days  in  the  year,  the  club  would  reach 
its  goal  in  11  years  and  38  days,  due  allowance  being 
made  for  the  number  of  members  it  already  has,  with- 
out deduction  for  resignations  or  deaths.  This  is  exactly 
the  same  time  that  an  express  train  would  require  to 
reach  the  sun,  if  it  started  from  the  earth  at  a  speed  of 
1,000  mi.  per  hr.  Other  analogies  are  that  neither  the 
express  train  nor  the  club  will  reach  the  goal  in  question, 
and  also  that  both  the  express  train  and  the  Philadelphia 
Engineers'  Club  are  interesting  tools  of  civilization. 


:ti  1 1  nun  huh inuiiif  iifiiiiif  riiiiiiiiui  a  j  ji  jiijitf in  mi  nun  i  m  j  iiujiihiiihiimii  immif^ 


Sir— Your  editorial  in  regard  to  defective  railway-track 
maintenance  is  timely.  There  should  be  some  sort  of 
legislation  to  relieve  conditions  on  some  of  our  railways. 
The  writer  is  not  an  advocate  of  anti-railway  laws  or  regu- 
lations, many  of  which  are  very  inadvisable  and  contribute 
nothing  to  the  comfort  or  safety  of  the  traveling  public; 
but  there  is  a  real  need  for  outside  regulation  of  railway- 
track  maintenance,  which  fact  I  believe  will  be  admitted 
by  most  railway  officials  themselves. 

_  What  are  the  causes  of  poor  spiking,  loose  bolts,  low 
joints,  wide  gage,  bad  alignment,  poor  drainage,  soft 
track,  bad  bridge  approaches,  weak  bridge  members  and 
similar  examples  of  defectively  maintained  track?  It 
is  nothing  more  or  less  than  the  lack  of  track  labor  to 
give  the  proper  constant  attention  which  a  good-riding 
railroad  track  demands.  As  long  as  railway  manage- 
ment pursues  the  policy  of  cutting  the  maintenance  forces 
to  the  lowest  possible  point  every  time  a  financial  re- 
trenchment is  decided  upon  such  bad  track  conditions  will 
prevail. 

Of  course  it  is  to  be  admitted  that  maintenance  is  the 
great  "regulatory  reservoir"  for  railway-operating  ex- 
penses, but  if  we  consider  the  present  practice  there  seems 
to  be  no  defined  point  below  which  it  is  dangerous  as  well 
as  uneconomical  to  proceed. 


The  procedure  of  some  of  our  railroads  is  to  spend 
money  lavishly  at  times  in  renewing  ties  and  rail,  ballast- 
ing track,  etc.,  and  then  suddenly  reduce  track  forces  to 
the  limit,  thus  losing  the  effect  of  the  good  work  that  has 
been  done. 

The  writer  has  known  one  railroad  west  of  the  Mississ- 
ippi to  reduce  track  forces  on  6-mi.  sections  to  one  laborer, 
besides  the  foreman,  and  this  in  the  middle  of  the  sum-' 
mer.  The  same  ratio  of  reduction  applied  to  the  bridge 
gangs. 

Not  considering  the  matter  of  comfortable  riding  and 
risk  of  injury  or  death  to  the  public,  is  such  a  policy 
economical  to  the  railroads?  It  is  probable  that  the  ex- 
pense incident  to  derailment  and  wrecks,  increased  cost  of 
restoring  the  track  to  shape  after  such  a  "lean"  period, 
loss  of  traffic  due  to  unsatisfactory  freight  delivery  or 
uncomfortable  traveling  conditions' will  be  greater  than 
the  saving  in  maintenance  expense. 

Derailments  at  such  a  time  increase  to  such  an  extent 
that  engineering  parties  are  kept  constantly  busy  making 
surveys  to  determine  their  causes.  The  real  cause  is  evi- 
dent to  their  chief,  but  the  remedy  is  unfortunately  not  in 
his  power  to  prescribe.  It  has  been  suggested  that  if  the 
section  men  were  organized  into  labor  unions,  as  are  some 
of  their  fellow  railway  employees,  such  reductions  in 
forces  might  be  made  inadvisable. 
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The  writer  would  propose  as  a  remedy  that  the  railroads 
be  required  to  maintain  a  minimum  number  of  laborers 
on  track-  and  bridge-maintenance  work.  This  number 
could  be  figured  on  the  track-mile  as  a  basis,  of  course 
making  allowance  for  the  number  of  main  and  side  tracks, 
or  it  may  be  that  the  train-mile  might  be  a  better  cri- 
terion. Such  regulation  could  be  enforced  by  our  state 
utility  commissions  and  the  Interstate  Commerce  Com- 
mission if  the  proper  authority  be  extended  to  them.  Is 
not  such  legislation  more  pertinent  to  the  needs  of  the 
traveler  than  "full-crew"  bills  or  even  two-cent  fare 
laws  ? 

It  is  certain  that  it  would  have,  in  secret,  the  unquali- 
fied approval  of  most  superintendents  and  engineers  of 
maintenance,  not  to  mention  the  roadmasters  and  super- 
visors. G-  F.  SCHLESINGER, 

Assistant  Professor  of  Civil  Engineering, 

Ohio  State  University. 
Columbus,  Ohio,  Oct.  25,  1915. 

Bffittiislh  ISimipim©®^  S-vHiIbsimnttg  sua 


Sir — In  reading  the  many  interesting  articles  published 
in  American  technical  journals  concerning  the  activated- 
sludge  process  of  sewage  treatment  I  have  failed  to  grasp, 
or  to  quite  appreciate,  the  lines  upon  which  American 
engineers  are  pursuing  their  investigations.  Little  appears 
to  be  said  about  the  ideal  results  which  experimenters 
desire  to  obtain.  To  realize  what  I  mean,  let  us  start  at 
the  bedrock  of  the  methods  used  at  present.  The  process 
has  been  explained  to  the  writer  by  stripping  the  theory 
of  all  scientific  verbiage  and  putting  it  in  its  naked 
simplicity. 

First  of  all,  in  modern  plants,  sewage  is  usually  treated 
in  a  percolating  filter,  by  spreading  it  evenly  over  the 
surface  and  allowing  it  to  pass  through  the  material 
to  the  main  underdrainage  system.  The  liquid,  in  pass- 
ing through  the  filter,  flows  over  the  surface  of  the 
medium,  and  the  more  vesicular  the  character  of  the 
latter,  the  better. 

On  starting  up  a  new  filter  the  sewage  shows  but  little 
change  after  passing  through,  but  as  time  goes  on,  a 
growth  shows  itself  in  the  body  of  the  filter  on  what 
may  be  termed  the  stationary  framework,  and  colonies 
of  bacteria  accumulate  there,  which  attack  the  sewage 
and  effect  purification  or  oxidization  of  the  organic 
matter.  These  bacteria,  being  mainly  aerobic,  an  ample 
supply  of  air  is  necessary  in  order  that  they  may  thrive — 
hence  the  necessity  for  adequate  ventilation  of  the  under- 
drainage. That,  in  brief,  is  the  theory  of  the  percolating 
filter  as  it  appears  to  an  engineer.  Let  us  take  a  given 
volume  of  the  stationary  framework  from  a  ripe  filter 
and  carefully  remove  the  coating  or  growth  throughout 
the  material.  We  shall  then  have  a  certain  volume  of 
what  may  be  termed  sludge  rich  in  aerobic  bacteria, 
which  may  be  referred  to  as  the  activated  sludge  of  this 
particular  process. 

In  the  new  process  the  active  sludge  is  circulated 
throughout  the  sewage  in  the  presence  of  air,  as  against 
the  present-day  practice  of  passing  sewage  in  thin  films 
over  active  sludge  retained  on  a  stationary  framework, 
as  in  the  case  of  percolators,  for  example.  The  real 
problem,  then,  is  as  follows:  To  ascertain  the  most 
economical  method  of  applying  air  to  sewage  with  main- 


tenance of  complete  circulation  of  the  activated  sludge, 
without  any  formation  of  dead  banks  of  material.  It 
may  be  futile,  as  well  as  unnecessary,  to  attempt  complete 
oxidation  of  a  liquid  which  contains  a  considerable 
percentage  of  grit  and  garbage.  Nevertheless,  a  plant, 
no  matter  how  well  designed,  may  fail  in  its  object  or 
become  thrown  out  of  gear  if  the  liquid  received  for 
treatment  by  this  process  is  not  as  near  "grit  free"  as 
is  reasonably  practicable.  I  would  therefore  suggest  to 
experimenters  that  more  regard  be  paid  to  this  important 
point. 

Having  an  adequate  volume  of  grit-free  sewage,  the 
next  step  appears  to  be  the  accumulation  of  activated 
sludge.  To  obtain  this  commodity  it  is  necessary,  I 
believe,  to  construct  a  tank  or  vessel  and  to  pass  air 
under  pressure  into  the  body  of  the  liquid  in  such  a  way 
that  the  suspended  particles  or  solids  are  constantly 
in  suspension  and  distributed  uniformly  throughout 
the  body  of  the  liquid.  To  bring  this  about,  or  rather 
to  produce  the  activated  sludge,  may  take  several  weeks 
of  continuous  blowing,  but  once  obtained  in  sufficient 
quantity  we  have  all  we  require  for  experimenting  further. 
The  problem  may  now  be  said  to  resolve  itself  into  one 
of  reproducing  in  a  tank  the  changes  which  take  place 
in  a  percolating  filter.  We  have  our  tank,  which  re- 
presents the  walls  and  floor  of  the  filter.  We  have  our 
colonies  of  bacteria  and  the  air  necessary  to  support  their 
life,  and  all  we  require  to  do  is  to  provide  means  for 
supporting  an  even  distribution  of  this  life  throughout 
the  body  of  the  tank,  other  than  by  allowing  the  bacteria 
to  adhere  to  a  stationary  framework  such  as  stone,  slate 
or  clinker  material. 

The  engineer  has  to  solve  this  problem  in  the  most 
economical  manner,  and  the  question  is  how  should  it 
be  effected.  Compressed  air  will  both  insure  sufficient 
agitation  and  effect  the  desired  result  as  regards  pre- 
serving uniform  contact  and  even  distribution  of  the 
sludge  in  the  liquid.    But  at  what  cost? 

I  will  leave  the  matter  there.  Perhaps  American 
engineers  may  consider  whether  my  remarks  are  worthy  of 
further  comment  as  a  lead  in  the  direction  of  solving  the 
activated-sludge  problem  and  its  practical  application. 

Oswald  J.  Wilkinson, 
Consulting  Engineer  to   the  Manchester  Corporation 
Eivers  Committee  for  Sewage  Disposal. 

Manchester,  England,  Oct.  20,  1915. 
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Is  the  Jitney  Responsible?— Commenting  on  the  suggestion 
that  the  good  pavements  of  Los  Angeles  and  the  high  speeds 
which  good  pavements  always  encourage  may  explain  the 
large  number  of  automobile  accidents  in  Los  Angeles  (page 
757  "Engineering  News."  Oct.  14,  1915),  a  correspondent  asks 
if  the  extended  use  of  the  jitney  in  the  city  named  may  not 
be  the  real  cause  of  the  large  number  of  automobile  acci- 
dents there.  It  is  argued  that  the  bus  drivers  are  irresponsi- 
ble and  careless  and,  besides  increasing  traffic  problems  by 
their  numbers,  are  inconsiderate  of  pedestrians'  rights. 

Southern  California  Rainfall  Records  A  committee  of  the 
Southern  California  Association  of  Members  of  the  American 
Society  of  Civil  Engineers  is  cooperating  with  the  United 
States  Weather  Bureau  in  establishing  rain  gages  in  the 
mountainous  regious  of  southern  California.  Six  stations  have 
recently  been  established  by  William  Mulholland  along  the 
line  of  the  Los  Angeles  Aqueduct.  The  committee  desires  to 
know  of  any  records  kept  by  engineers  in  this  territory  and 
seeks  all  possible  cooperation  with  individuals  or  firms. 
G  S  Binkley,  514  Central  Building,  Los  Angeles,  is  chairman. 
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By  L.  R.  Manville* 


SYNOPSIS — Full-load  bending  of  the  cross-gir- 
der in  an  elevated-rail  wag  bent  produces  dangerous 
stresses  in  the  columns.  Formula.  Amount  of 
stress  in  New  York  design.  Means  of  reducing 
or  eliminating  the  stress. 

Secondary  stresses  have  always  been  more  or  less  ig- 
nored by  designers  in  their  calculations  for  proportioning 
structures.  These  stresses  are  difficult  and  tedious  to 
calculate,  and  besides,  there  appears  to  be  a  general 
feeling  of  doubt  as  to  their  importance  or  even  as  to 
their  existence.  Since  engineers  in  the  past  have  largely 
neglected  them  and  yet  the  structures  seem  to  stand  the 
test  of  time,  the  same  old  practices  are  followed  today 
and  the  secondary  effects  passed  by. 

However,  the  fact  that  these  structures  stand  up  does 
not  warrant  a  total  disregard  of  secondary  stresses.  Very 
conservative  unit-stresses  were  usually  employed  in  the 
past,  and  the  resulting  large  factor  of  safety  provides 
for  many  unknown  contingencies  before  actual  failure. 
In  structures  with  good  details,  much  higher  unit-stresses 
could  have  been  employed  in  design  if  the  secondary 
stresses  had  been  considered,  for  one  of  the  main  fac- 
tors of  uncertainty  would  then  have  been  eliminated.  A 
saving  of  material  would  even  have  been  effected  in  many 
types  of  structure.  In  a  certain  class  of  structures, 
however,  in  which  the  secondary  stresses  are  abnormally 
large,  the  procedure  just  suggested  would  not  have  saved 
any  material  even  with  very  high  unit-stresses,  but  it 
would  have  produced  a  more  intelligent  design;  that  is, 
the  material  would  have  been  placed  to  much  better  ad- 
vantage. 

The  American  Railway  Engineering  Association  has 
just  completed  a  very  extensive  and  complete  investiga- 
tion of  the  magnitude  and  location  of  secondary  stresses 
in  railway  bridges.  It  has  gone  into  the  methods  of 
making  the  calculations  and  has  taken  extensometer  meas- 
urements on  the  various  structures  calculated,  thus  af- 
fording an  excellent  opportunity  to  verify  the  accuracy 
of  secondary-stress  computations.  The  report  of  this 
work  (Vol.  15)  demonstrates  clearly  that  secondary 
stresses  are  real  and  that  they  amount  to  a  considerable 
portion  of  the  primary  stresses.  Thus,  in  structures  with 
fairly  good  details,  the  secondary  stresses  amounted  to 
50%  or  more  of  the  primary  stresses. 

The  theory  being  sound  and  the  stresses  real,  it  is 
necessary  that  the  designer  of  any  structure  of  impor- 
tance should  have  a  clear  understanding  of  the  secondary- 
stress  principles.  He  must  also  be  familiar  with  the 
methods  of  design  for  reducing  these  stresses  to  a  min- 
imum; in  some  cases  he  must  even  go  to  the  trouble  to 
calculate  the  stresses.  Few  structural  failures  can  be 
explained  without  consideration  of  the  stresses  other 
than  primary,  the  latter  as  a  rule  being  fairly  moderate. 

v„,*iP^,Ce  +  of,  Engineer  °f  Structures,  Exterior  Zone.  New 
New  York  City  °f  Buffal°-  Grand  Central  Terminal 


While  in  the  case  of  trusses  the  calculation  of  secon- 
dary stresses  becomes  somewhat  involved,  yet  in  the  case 
of  plate-girder  construction  (as  used  in  the  ordinary 
type  of  elevated-railway  structures)  the  problem  is  fairly 
simple,  and  the  writer  has  worked  out  equations  which 
can  readily  be  applied  by  any  draftsman  by  simply  sub- 
stituting easily  computed  factors. 

In  a  transverse  bent  with  two  columns  carrying  a  cross- 
girder,  the  columns  being  effectively  connected  to  the 
girder  with  kneebraces,  as  the  transverse  girder  deflects 
under  vertical  loads  the  joint  at  the  column  connection 
turns  and  a  resulting  bend  is  placed  in  the  column.  In 
other  words,  the  columns  produce  a  restraining  effect 
upon  the  girder,  tending  to  resist  its  downward  defiec- 


PIGS.  1  AND  2.    DISTORTION  AND  MOMENT  DIAGRAMS 
FOR  ELEVATED -RAILWAY  BENT 

Upper   sketches   for   fixed   column-base;   lower   sketches  for 
hinged  column-base 

tion.  To  be  sure,  where  the  columns  are  long  and  slender 
their  resistance  to  the  transverse-girder  deflection  be- 
comes very  small ;  on  the  other  hand,  in  the  case  of  short 
stiff  columns  the  neglect  of  this  secondary  bending  would 
mean  an  error  of  some  15%  in  the  girder  stress.  But 
while  the  bending  of  the  column  tends  to  reduce  the 
girder  stresses,  the  columns  at  the  same  time  get  large 
increase  of  stress  due  to  their  lateral  bending.  Hence 
the  consideration  of  secondary  stresses  in  such  a  struc- 
ture may  be  confined  to  the  columns,  and  as  the  devel- 
opment of  the  equations  to  be  stated  later  shows,  the 
secondary  bending  stress  will  be  a  maximum  at  the  top 
of  the  column. 

Similar  bending  stresses  in  the  columns,  but  longitud- 
inal to  the  structure,  would  also  be  found  in  elevated- 
railway  structures  where  contraction  and  expansion  are 
provided  for  in  only  every  third  or  fourth  bent.  The 
following  equations,  however,  are  not  intended  to  cover 
such  cases.  The  solution  of  this  type  of  problem  is  much 
simpler  than  the  one  under  consideration  in  this  article. 
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By  making  the  assumption  that  the  point  of  counterflex- 
ure  in  the  column  is  at  a  point  one-half  the  depth  of 
the  column,  the  solution  is  made  easy,  and  the  assump- 
tion is  no  doubt  very  close  to  actual  conditions  after 
expansion  or  contraction  has  taken  place. 

Secondary  Stresses  under  Full  Load 

The  maximum  secondary  bending  stress  per  square 
inch,  in  columns  of  transverse  bents,  occurring  at  the 
outer  fibers  of  the  columns  in  the  plane  of  the  bent, 
(at  the  foot  of  the  bracket)  can  be  expressed  by  a  readily 
applied  equation1  as  follows: 

.  _     Pwa  (L    -  a)(3k  +  2  hk) 
J  ~  2  IJiH  +  2  LI2  (4  &  +  2  hk) 

In  the  foregoing  equation  practically  no  approxima- 
tions have  been  made,  and  it  is  believed  the  solution  is 
exact  with  all  practical  conditions  considered  and  pro- 
vided for.  A  slight  approximation  is  made  in  assuming 
a  constant  moment  of  inertia  for  the  transverse  girder. 

A  special  feature  of  considerable  importance  should  be 
noted  in  connection  with  the  equation — the  effect  of  the 
bracket  upon  the  bending  curve  of  the  column.  The  col- 
umn is  considered  to  remain  straight  in  the  depth  of 
the  bracket,  or  for  a  distance  k  downward  from  the  top, 
which  is  no  doubt  true  in  most  modern  construction, 
owing  to  the  comparative  rigidity  of  the  bracket  and 
column  connection. 

While  at  first  sight  the  equation  may  appear  involved, 
it  should  be  noted  from  an  inspection  of  the  meaning  of 
the  notation  that  all  the  factors  are  very  easily  obtained. 
The  notation  (see  Figs.  1  and  2)  is  as  follows: 

L  =  Moment  of  inertia  of  transverse  girder  about  its 
neutral  axis; 

Io  =  Moment  of  inertia  of  column  about  an  axis  perpen- 
dicular to  the  plane  of  the  bent; 
E  =  Modulus  of  elasticity; 

Mi  =  Moment    at    the    intersection    of    neutral    axis  of 

transverse  girder  with  that  of  column  (point  i); 
M-2  =  Moment  at  foot  of  column: 
Mk  =  Moment  at  lowest  effective  point  of  bracket; 

p  =  Any  symmetrical  vertical  load  on  the  transverse 
girder; 

h  =  Height  of  bent  to  neutral  axis  of  transverse  girder; 
hk  =  Height  to  lowest  effective  point  of  bracket; 
k  =  Portion  of  column  above  bracket  (considered  rigid; 

that  is,  this  portion  remains  a  straight  line  after 

flexure  takes  place); 
a  =  Distance  of  load  P  from  vertical  axis  of  column; 
L  :  :  Width  of  bent,  c.  to  c.  columns; 

a  =  Angle    between    vertical    and    axis    of    column  at 
point  i  after  distortion; 

w  —  Extreme  width  of  column  in  plane  of  bent; 
f  =  Maximum  unit  secondary  bending  stress  in  the  col- 
umn ; 

H  =  Horizontal  reaction  at  the  foot  of  the  column; 
o  =  Point  of  counterflexure  in  column. 
General  Assumptions — Point  of  intersection  i  of  the  neu- 
tral axes  of  the  column  and  girder  remains  fixed  as  to  loca- 
tion, but  free  to  turn  when  vertical  loads  are  applied  to  the 
girder. 


iThis  equation  is  derived  by  equating  deflection  angles  at 
the  point  of  intersection  i.  Figs.  1  and  2,  of  column  and  girder, 
taking  advantage  of  the  fact  that  the  top  of  the  column  ro- 
tates through  the  same  angle  as  the  end  of  the  transverse 
girder.  All  the  equations  showing  the  various  relations  be- 
tween the  unknowns  are  based  upon  the  two  fundamental 
equations  from  "Mechanics": 
dy  /~Mdx 

—  =  I  — — —  =  tangent  of  the  angle  of  deflection 

x  " 


dx 


=  f 


EI 
Mxdx 


=  deflection 


The  integration  is  done  by  taking  the  areas  of  the  moment 
diagrams.  To  find  a  relation  between  Mt  and  Mk  the  location 
of  the  point  of  counterflexure  has  to  be  determined.  It  should 
be  noted  that  by  assuming  the  flexural  curve  of  the  column 
straight  for  a  distance  k,  the  value  of  Mi  is  considerably  in- 
creased and  it  becomes  an  important  factor  in  determining 
the  amount  of  the  transverse  girder  rotation  about  the  point  i. 


The  right  angle  between  column  and  girder  remains  un- 
altered after  flexure. 

Moment  of  inertia  of  both  column  and  girder  is  constant. 
In  the  equations,  the  moment  of  inertia  of  the  columns  is 
only  required  for  the  portion  below  the  bracket,  where  the 
moment  of  inertia  is  constant. 

In  the  foregoing  equation  the  base  of  the  columns  is 
considered  restrained.  This  condition  of  absolute  fixity 
of  the  base  of  columns  in  most  cases  of  design  does  not 
obtain;  the  inequalities  of  the  masonry  work  and  the 
•'give"  in  the  anchor  bolts,  etc.,  tend  to  relieve  the  bend- 
ing at  the  column  top  to  some  extent.  A  slight  "give" 
in  the  base  would  materially  relieve  the  maximum  bend- 
ing at  the  bracket,  the  point  where  the  equation  just 
stated  furnishes  a  value  for  the  maximum  bending  stress 
in  the  column.  Another  extreme  condition  would  be  to 
figure  the  column  base  as  hinged.  With  these  two  con- 
ditions before  him,  the  engineer  can  judge  from  the  de- 
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PIG.   3.    SECONDARY  STRESSES  IN  NEW  YORK 
ELEVATED  BENT 

Bent  of  new  city  elevated  lines.    Dimensions  and  loads  taken 
from  article  in  "Engineering  News,"  May  20,  1915 

tails  of  the  bent  in  question  about  what  bending  stresses 
should  be  provided  for. 

For  the  condition  of  hinged  base,  the  maximum  unit- 
stress  in  the  column  (at  the  j:oot  of  the  bracket)  would 

be 


Hhkw 
f  =  "27—'  where 


II 


Ph 


Applying  these  equations  to  a  typical  bent  such  as 
that  used  in  the  design  of  the  New  York  new  rapid- 
transit  lines,  the  bending  stress  in  the  column  at  the  foot 
of  the  bracket  will  run  as  high  as  27,000  lb.  per  sq.in. 
for  the  condition  of  fixed  column-base,  and  19,000  lb. 
per  sq.in.  for  hinged  base.  Even  a  mean  of  these  two 
extremes,  or  23,000  lb.,  is  a  surprisingly  high  stress.  Un- 
der the  direct  loads  considered  in  this  computation,  the 
axial  stress  in  the  columns  is  9,700  lb.  per  sq.in.,  which 
with  the  mean  of  the  bending  stresses,  makes  a  total  of 
32,700. 

In  Fig.  3  is  given  a  typical  elevated  transverse-bent 
section,  assuming  50-ft.  longitudinal  spans.  Loads  and 
all  data  are  taken  from  information  furnished  in  the 
article  in  Engineering  News,  May  20,  1915,  entitled,  "De- 
sign of  Steel  Elevated  Eailways,  New  York  Rapid  Transit 
System." 

Summary  and  Conclusions 
A  study  of  the  equations  affords  an  opportunity  to  point 

out  some  pertinent  facts  useful  in  a  design  of  this  type 

of  construction. 

The  equations  show  that  long  and  shallow  cross-girders, 

and  short  stocky  columns  should  be  avoided ;  in  the  plane 
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of  the  bent,  at  least,  the  columns  should  be  slender.  How- 
ever, slender  columns  do  not  afford  lateral  rigidity,  which 
makes  the  stiff  column  imperative  in  most  cases  from  a 
practical  viewpoint.  In  any  event  the  bending  stresses 
.should  be  figured  and  provided  for. 

In  case  the  stiffness  of  the  column  is  such  that  high 
bending  stresses  result,  the  transverse  girder  should  then 
be  made  as  deep  and  stiff  as  consistent  with  economy, 
and  if  possible  the  span  length  should  be  reduced. 

A  slight  bevel  on  the  ends  of  the  transverse  girder  at 
the  column  connection  might  be  made  to  reduce"  the  col- 
umn-bending stresses.  By  making  the  top  of  the  trans- 
verse girder  slightly  longer  than  the  bottom,  a  bevel 
would  result  at  the  column  connection  such  that  an  in- 
itial inward  bend  would  be  given  the  columns  with  no 
live-load  on  the  transverse  girder.  Then,  as  the  live-load 
causes  the  girder  to  deflect,  the  columns  would  assume 
their  normal  vertical  position.  Only  a  very  small  bevel 
would  be  required.  In  the  case  of  the  transi  rerse  gir- 
der of  the  New  York  elevated  bent,  a  bevel  of  %-in. 
in  6  ft.,  the  depth  of  the  girder,  would  greatly  reduce 
the  bending  stresses.  To  give  this  bevel  the  top  of  the 
girder  should  be  made  %  in.  longer  than  the  bottom. 

A  slight  spreading  of  the  column  bases  during  erec- 
tion would  also  tend  to  reduce  these  bending  stresses. 

If  the  bending  stresses  together  with  the  direct  axial 
stresses  are  too  severe,  additional  material  in  the  columns 
might  be  the  best  solution.  It  should  be  borne  in  mind, 
however,  that  material  added  to  the  columns  will  not  re- 
duce essentially  the  bending  stresses,  but  will  reduce  the 
direct  axial  stresses  in  proportion  to  the  material  added. 
This  method  would  prove  expensive  and  more  or  less  in- 
efficient. 

When  secondary  stresses  are  considered,  higher  unit- 
stresses  might  safely  be  used  in  design,  because  one  of 
the  elements  of  uncertainty  is  eliminated  and  a  reduc- 
tion in  the  factor  of  safety  is  therefore  permissible.  It 
is  suggested  that  unit-stresses  at  least  25%  or  even  as 
high  as  50%  in  excess  of  the  ordinary  designing  unit- 
stresses  be  permitted. 


Probably  the  most  interesting  of  the  car  equipment  re- 
cently ordered  in  the  United  States  by  the  Russian  Govern- 
ment is  the  lot  of  5,000  general-service  steel  gondolas  being 
■  built  at  McKee's  Rock,  Penn.,  by  the  Pressed  Steel  Car 
Co.,  of  Pittsburgh,  one  of  which  is  shown  in  the  accom- 
panying views. 

The  rated  capacity  is  110,000  lb.,  but  a  test  load 
of  154,000  lb.  was  required.    The  car  weighs  46,000  lb. 


and  resembles  a  common  American  type.  The  body  is 
40  ft.  by  9  ft.  6%.  in.  and  4  ft.  4  in.  high.  The  center  sill 
is  continuous  from  end  to  end  and  consists  of  two  ^-in. 
bent  plates  riveted  to  a  4-in.  rolled  T  at  the  top  and  to 
3%x3i/^-in.  angles  at  the  bottom.  Malleable-iron  center 
braces  are  provided  at  the  bolsters  and  pressed-steel  braces 
at  the  cross-ties.  The  end  sills  are  of  %-in.  pressed  steel, 
reinforced  with  pressed  channels  extending  between  short 
side  sills  and  center  sills  and  connected  to  them,  and 
are  braced  from  points  at  the  rear  of  the  buffers  with 
pressed  channel-shaped  braces  in  such  a  manner  that  the 
major  portion  of  the  buffing  shock  will  be  transmitted 
through  these  braces  into  the  center  sills.  The  bolsters 
and  cross-ties  are  pressed  diaphragms  reinforced  with 
plates  and  angles. 

The  bodies  have  doors  on  both  sides  throughout  the 
length,  which  are  operated  by  a  creeping-shaft  device  and 
rest  directly  on  the  shafts  when  in  the  closed  position. 
The  chains,  which  wind  on  drums,  are  only  employed  for 
lifting  the  doors  and  to  hold  the  shaft  in  place  under  them 
when,  in  the  closed  position,  as  stops  are  provided  to  en- 
gage both  sides  of  the  doors  when  they  are  dropped. 
The  ends  are  made  of  2Vi-in.  planks,  reinforced  all  around 
with  2%x2i/2xi4-in.  angles,  and  are  secured  with  links 
at  the  end  sill  in  such  a  manner  that  they  can  be  dropped 
into  the  car  when  not  required.  The  sides  are  made  of 
14-in.  steel  plates  in  three  lengths,  supported  by  seven 
pressed-steel  side  stakes  located  at  bolsters  and  cross-ties, 
and  are  reinforced  at  the  top  with  4-in.  rolled-steel  bulb 
angles  extending  the  full  length.  Near  the  bottom  the 
side  sheets  are  sloped  in  at  an  angle  of  about  60°  and 
have  a  flange  turned  out  which  rests  on  the  end  sills,  bol- 
sters and  cross-ties. 

The  Russian  type  of  Westinghouse  air-brake  equipment, 
with  10-in.  cylinder,  is  being  applied.  It  differs  only  in 
detail  from  the  freight-car  equipment  used  in  this  country. 
The  foundation  brake  rigging  follows  standard  practice  in 
this  country,  but  involves  the  use  of  a  tension  spring  to 
insure  release  of  the  brakeshoes. 

The  couplings,  which  are  of  the  hook-and-link  type, 
and  buffers  are  the  Russian  standard,  except  that  coil 
springs  have  been  substituted  in  place  of  the  volute  type. 
Coupler  forgings  are  of  special  heat-treated  steels  having 
elastic  limits  of  44,000  and  56,000  lb.  per  sq.in. 

Arch-bar  trucks,  with  6-ft.  3-in.  wheel  base  follow 
M.  C.  B.  construction  in  general.  Changes  are  in- 
troduced because  of  the  large-diameter  wheels — 
in. — and  the  60-in.  track  gage.  The  wheels  are  of  rolled 
steel,  with  flange  and  tread  similar  to  the  Russian  stand- 
ard, but  differing  only  slightly  from  the  M.  C.  B. 

The  completed  car  stands  8  ft.  11  in.  from  rail  to  top 
of  sides  and  is  44  ft.  4l/8  in.  long  over  the  buffers. 


STEEL   GONDOLA   CAR   FOR   RUSSIAN   IMPERIAL  RAILWAY  COMMISSION 


952 


ENGINEERING  NEWS 


Vol.  74,  No.  20 


SYNOPSIS— The  Flinn-O'Rourke  Co.  is  using 
shields  with  sliding  platforms  but  without  doors. 
Compact  hydraulic  equipment.  Gravel-shooting 
through  lining  to  fill  voids  around  the  shell. 

Compressed-air  work  is  just  beginning  in  four  tunnels 
under  the  East  River,  being  built  by  the  Flinn-O'Eourke 
Co.  for  two  new  subway  lines  of  New  York  City.  One 
pair  of  tunnels  extends  from  Old  Slip,  Manhattan,  to 
Clark  St.,  Brooklyn ;  the  other  extends  from  South 
Ferry  to  Montague  St.  The  west  river-headings  of  the 
South  Ferry  tunnels  will  not  be  driven  by  shields,  since 
they  are  in  rock  (these  headings  will  be  stopped  1900 
ft.  out,  where  rock  ends ) .  But  as  shield  work  is  required 
in  the  approaches,  the  total  number  of  shields  is  twelve. 
All  of  them  were  built  to  the  design  shown  in  the  drawing 
herewith.  The  shield  structure  was  designed  by  the  en- 
gineering department  of  the  Flinn-O'Eourke  Co.  The 
hydraulic  equipment  was  designed  and  built  by  the  Wat- 
son-Stillman  Co.,  of  Aldene,  N.  J. 

The  tunnels  are  of  moderate  diameter  (18  ft.  and  18 
ft.  6  in.  respectively).  There  are  only  one  horizontal 
and  two  vertical  partitions,  making  six  openings  or 
pockets  in  the  shield.  All  three  partitions  are  of  box 
construction ;  the  horizontal  one  is  deeper  than  the  ver- 
tical partitions  on  account  of  receiving  hydraulic  jacks 
for  sliding  platforms. 

Main  Steucture 
The  main  shield  ring  consists  of  inner  and  outer  shells 
spaced  apart  by  seventeen  longitudinal  I-beams  of  24-in. 
80-lb.  section.    These  form  chambers  longitudinal  of 


the  ring  which  contain  the  jacks  for  shoving  the  shield 
forward.  The  main  or  outer  shell  is  a  little  less  than 
13  ft.  long,  of  which  5  ft.  9  in.  is  tail.  The  length 
of  inner  shell,  and  hence  of  the  jack  chambers,  is  4  ft. 
3  in.  The  chambers  are  closed  off  at  front  and  back 
by  annular  plate  bulkheads,  the  back  bulkhead  having 
holes  for  the  jack  plungers.  The  vertical  and  horizontal 
partitions  extend  32  in.  forward  of  the  front  bulkhead, 
or  within  10  in.  of  the  cutting  edge  in  the  lower  section 
of  the  shield.  The  front  wall  of  the  jack  chambers  is 
stiffened  by  34  triangular  plate-and-angle  brackets  con- 
necting to  the  outer  shell. 

Hood  and  Sliding  Platforms 
A  permanent  hood  is  fixed  to  the  front  edge  of  the  shell. 
The  hood  is  sectional,  to  allow  replacement  of  parts  or 
removal  in  case  it  is  preferred  to  work  without  the  hood. 


Section  -through  Floor 


Plan  with  Platform 


( Hood  and  Pla+e  . 
Brackets  omitedj 
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SHIELD  FOR  EAST  RIVER  SUBWAY  TUNNELS 
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and  at  South  Ferry,  and  six  for  their  easterly  approaches 
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The  hood  segments  in  the  upper  half  of  the  shield  are  of 
steel  plate-and-angle  construction,  and  are  braced  back  by 
large  kneebraces  to  the  stiffening  brackets  of  the  front  of 
the  shield.  The  segments  of  the  lower  half  are  of  cast 
steel. 

Three  sliding  platforms  are  provided  on  the  horizontal 
partition  or  working  deck  of  the  shield.  They  rest  on 
flat-bar  tracks  on  the  upper  plate  of  the  deck,  and  over- 
hang forward  with  an  apron.  Under  each  sliding  plat- 
form are  two  hydraulic  jacks,  seated  inside  the  deck 
and  fastened  to  the  apron  of  the  platform. 

The  shield  is  not  fitted  with  doors.  The  contractors 
do  not  expect  that  doors  will  be  needed,  nor  do  they  be- 
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FIG.   2.    SAND-BLOWING  DEVICE  OF  FLINN-O'ROURKE 
SHIELDS 

lieve  that  they  would  be  other  than  an  obstruction.  For 
emergencies  in  which  the  pockets  must  be  closed  as  a 
matter  of  safety,  stoplog  angles  are  riveted  to  the  verti- 
cal partitions  at  their  rear  edge. 

Sand-Shooting  to  Replace  Grouting 

A  new  and  radical  feature  of  the  work  with  these  shields 
is  a  substitute  for  grouting  the  void  left  by  the  tail  of  the 
shield.  The  scheme  was  originated  by  the  contractor.  As 
first  planned,  sand  was  to  be  blown  out  from  the  tail  of 


the  shield  by  air  blast  through  longitudinal  channels  in 
the  thickness  of  the  outer  shell.  How  these  channels 
are  formed  is  made  clear  by  the  sketch  in  Fig.  2  of  the 
shield  tail.  The  shell-plate  has  its  outer  and  inner  sheets 
separated  by  longitudinal  bars,  between  which  are  longi- 
tudinal spaces.  A  certain  number  of  these — about  12 
in  the  whole  circumference — open  at  the  rear  edge  of  the 
tail.  Each  of  these  channels  has  a  rectangular  opening  to 
the  inside,  just  back  of  the  rear  diaphragm  of  the  shield, 
and  a  cast-iron  angle  block,  as  shown  in  Fig.  2,  was 
set  into  this  hole  to  connect  with  a  pipe  of  rectangular 
section  slipped  into  the  rear  portion  of  the  channel  and 
terminating  just  behind  the  rear  edge  of  the  tail.  Lat- 
eral openings  in  the  end  of  this  pipe  formed  the  nozzles 
for  the  sand  that  was  blown  through. 

The  procedure  was  to  blow  sand  or  fine  gravel  by 
a  sandblast  arrangement  through  these  pipes  while  the 
shield  was  shoved  forward,  and  thus  fill  the  void  left 
by  the  tail  of  the  shield  as  fast  as  the  void  is  created. 
The  sand  is  dried  before  it  goes  into  the  sand-blast  tank. 
By  blowing  air  through  the  nozzle  pipe  before  opening 
the  sand  valve,  it  was  expected  that  all  moisture  would  be 


fig.  2-a.  nozzle  for  shooting  gravel  through 
grouting-holes  in  cast-iron  lining 

blown  out  and  the  sand  pipes  dried  out  sufficiently  to 
avoid  clogging. 

Within  the  jack  chambers  the  channels  in  the  tail  of 
the  shield  are  left  open  on  the  inside  to  permit  inser- 
tion and  removal  of  the  sand-blowing  pipes. 

Gravel-Shooting  Through  Grout  Holes 

Actual  trials  of  shooting  sand  or  gravel  through  the 
tail  of  the  shield  did  not  prove  satisfactory.  The  first 
attempts  were  made  with  sand.  It  was  found  that  the 
sand  if  perfectly  dry  would  blow  out  well,  but  enough 
moisture  remained  in  the  shield  passages  to  cause  clogging 
sooner  or  later.  The  idea  of  using  sand  had  to  be 
abandoned. 

Gravel  was  then  used,  "birdseye"  size  being  found  best. 
It  went  in  easily,  and  the  operation  was  in  all  respects 
successful  so  long  as  the  nozzle  pipe  was  intact.  The 
impact,  however,  wore  out  the  nozzle  pipe  in  a  few  hours, 
and  then  the  passage  packed  full. 

A  new  plan  was  then  resorted  to  and  proved  a  complete 
success — shooting  in  the  gravel  through  the  grouting 
holes  in  the  cast-iron  lining  at  a  point  just  back  of  the 
shield.  The  nozzle  sketched  in  Fig.  2-A  is  screwed  into 
one  of  the  regular  grouting  holes  (one  such  hole  is 
provided  in  every  ring  segment)  and  the  tip  of  the  nozzle 
with  its  lateral  openings  projects  into  the  space  left  by 
the  shield  tail.  A  cone-shaped  deflector  plug  at  the  point 
of  the  nozzle  deflects  the  gravel  out  through  the  lateral 
openings.  The  result  is  to  fill  the  void  space  behind  the 
lining  thoroughly  well. 
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Some  distance  back  of  this  point  regular  grouting  with 
a  1 :  1  cement-sand  grout  is  done,  again  using  the  grout- 
ing holes.  This  fills  all  remaining  voids  outside  the 
lining  and  presumably  transforms  the  gravel  into  a 
concrete. 

Prom  the  relative  amounts  of  gravel  and  grouting  ma- 
terials that  are  injected  in  these  two  operations  it  is 
possible  to  form  an  idea  of  the  efficiency  with  which  the 
gravel  shooting  is  done  and  the  amount  of  material  saved 
by  using  gravel  instead  of  grouting  with  cement.  In 
addition  to  this,  it  must  be  remembered  that  cement 
grouting  could  not  be  done  so  close  behind  the  shield  as 
can  the  gravel  shooting,  without  causing  frequent  trouble 
in  binding  the  shield  or  in  flowing  forward  along  the 
shield  shell.  The  amount  of  gravel  injected  per  ring 
(18  in.  long)  averages  in  full  working  about  30  to  40 
bags.  About  the  same  amount  of  sand  and  cement 
(added  together)  is  used  farther  back  for  filling  the 
remaining  voids. 


Hydraulic  Equipment  of  the  Shields 

The  equipment  for  shield  driving,  for  shoving  the  plat- 
forms ahead,  and  for  operating  the  segment  erector  is 
shown  in  Fig.  3.  It  is  seen  that  the  incoming  water 
is  led  to  valve  blocks  controlling  the  shield  jacks  and 
platform  rams  and  to  slide  valves  controlling  the  erector. 

"While  5000  lb.  is  available  for  the  shield  and  platform 
jacks  and  2000  lb.  for  the  erector,  only  one  feed  line 
is  used,  this  being  connected  to  either  5000  or  2000-lb. 
accumulators  (in  the  power  stations  on  the  surface),  de- 
pending on  whether  it  is  desired  to  use  the  shield  jacks 
or  the  other  apparatus.    It  is,  of  course,  not  required 


Connection  to  S/ic/e  Vcr/res  _-— — ~~ 
one/  Constant  Put/bac^'^...^,^-  


FIG.  4.    VALVE  BLOCK  FOR  SHIELD  JACKS 

that  the  erector  should  be  worked  while  the  shield  is  being 
driven  forward. 

The  feed  main  coming  down  from  the  power  station  is 
a  1%-in.  XX  steel  pipe  with  forged-steel  fittings,  both  be- 
ing stock  material  of  the  makers  of  the  hydraulic  equip- 
ment. The  distribution  around  the  shields  is  by  1-in. 
XX  steel  pipe  with  forged-steel  fittings,  and  copper  tubing 
from  the  valve  blocks  and  slide  valves.  The  valve  blocks 
(Fig.  4  shows  one)  consist  of  special  steel  forgings 
with  hydraulic  metal  bushings,  seats  and  stems  controlling 
the  connection  of  each  jack  and  ram  with  the  pressure 
supply  or  release.  The  jacks  can  be  worked  singly  or  in 
groups  as  required  to  steer  the  shield.    Close  to  the  con- 

-Connect/on  t-oi 
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FIG.    3.     HYDRAULIC   EQUIPMENT   FOR   EAST  RIVER  SHIELD   JACKS,   ERECTOR   AND    PLATFORM  RAMS 
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FIG.      5.    ERECTOR      FOR      FLINN-O'ROURKE  SHIELDS 
DESIGNED  AND  BUILT  BY  THE  WATSON-STILLMAN  CO. 


nection  of  the  shield  piping  with  the  main  feed  line  a 
connection  is  taken  off,  through  a  stop  valve,  to  the  ring 
line  to  which  the  differential  side  of  the  shield  jacks  is 
connected  for  reversing. 

The  jacks  are  shown  in  section  in  the  accompanying 
illustration.  The  platform  rams  are  3-in.  differential 
plungers  in  a  cylinder. 

The  segment  erector  is  shown  in  its  general  position 
on  the  shield  by  Fig.  3,  and  its  construction  is  further 
seen  from  Tig.  5.  The  design  is  novel  because  of  the 
small  clearances.  There  are  four  jacks,  two  for  right- 
hand  and  two  for  left-hand  turning.  The  jacks  have 
hollow  fixed  rams  and  movable  cylinders.  By  a  specially 
designed  arrangement  of  chains  and  sprockets,  the  hori- 
zontal motion  of  the  cylinders  is  changed  to  rotary,  thus 


FIG.  6.     SECTION  THROUGH  SHIELD  JACK 
Design  of  "Watson-Stillman  Co. 


controlling  the  movements  of  the  erector  arm,  being  such 
as  to  give  a  little  over  one  revolution. 

The  ram  in  the  arm  of  the  erector  is  of  simple  dif- 
ferential-plunger type,  with  pressure  led  to  it  through  a 
swivel  connection  in  the  erector  pivot.  Connections  for 
control  of  erector  rams  are  shown  in  Fig.  3. 

The  tunneling  work  is  under  the  management  of  George 
H.  Flinn,  president,  and  John  F.  O'Rourke,  vice-presi- 
dent, of  the  contracting  company. 


EDxqpIlosfive  §<ew©?=Gsi§  Mnsfamipes 

Joint  studies  have  been  made  by  the  United  States  Bu- 
reau of  Mines  and  the  City  of  Pittsburgh,  of  the  causes 
of  explosions  in  sewers  (details  of  which  were  published 
in  the  September  issue  of  the  Journal  of  Industrial  and 
Engineering  Chemistry  of  the  American  Chemical  So- 
ciety.) One  of  the  largest  of  the  Pittsburgh  sewers  was 
taken  for  the  experiment.  It  is  8  ft.  3  in.  wide  by  8  ft.  6 
in.  high  and  2,706  ft.  long,  with  six  manholes  scattered 
along  the  length.  The  ordinary  velocity  was  found  by 
floats  to  be  about  6.5  ft.  per  sec,  and  the  depth  of  flow 
was  about  8  in.  The  flow  was  9.6  cu.ft.  per  sec.  and 
the  grade  of  the  line,  0.9%.  The  temperature  of  the 
water  was  70°  F. 

In  the  first  experiment  55  gal.  of  gasoline  (67.5°  Be.) 
was  dumped  from  a  barrel  into  the  first  manhole.  Samples 
were  collected  at  the  other  five  manholes— at  first  10 
min.  apart  and  then  i/2  hr.  and  1  hr.  One  gallon  of 
gasoline  if  entirely  vaporized  produces  about  32  cu.ft. 
at  ordinary  temperature  and  pressure.  Assuming  1.5% 
as  the  low  explosive  limit  of  vapor-air  mixtures,  55  gal. 
would  produce  enough  vapor  to  make  explosive  the  air  in 
1,900  ft.  of  9-ft.  sewer — assuming  perfect  mixture.  In 
this  test  the  gasoline  was  rapidly  carried  past  each 
manhole,  and  only  the  lighter  portion  had  a  chance  to 
evaporate  at  any  one  point.  The  gasoline  vapor  was  heavy, 
so  that  mixing  was  slow.  At  the  second  manhole,  553  ft. 
below  the  first,  0.89%  of  gasoline  vapor  was  found 
in  the  air  2  min.  after  introduction ;  2.19%  was  the  largest 
quantity  of  vapor  found  in  any  sample.  Only  very  small 
proportions  were  found  at  any  manhole  10  min.  after 
introduction  of  the  gasoline.  It  was  evident  that  one 
barrel  poured  in  all  at  once  rendered  the  air  at  any  particu- 
lar point  explosive  for  only  a  few  minutes. 

In  the  second  test  the  same  quantity  of  gasoline  was 
allowed  to  run  in  at  the  rate  of  5  gal.  per  min.  Some 
of  the  gas  samples  were  taken  2  in.  above  the  water  and 
some  2  ft.  above.  The  highest  percentage  obtained  from 
samples  taken  2  ft.  above  was  0.7%.  Thirteen  minutes 
after  the  inflow  of  gasoline  had  ceased  in  the  second  man- 
hole, 1.14%  of  vapor  was  found  2  in.  above  the  water; 
18  min.  after  the  inflow  had  ceased  only  a  trace  was  left. 
At  some  of  the  lower  manholes  the  gasoline  vapor  was 
not  swept  out  so  quickly;  at  No.  4  manhole  in  16  min. 
the  amount  was  1.10%,  and  in  31  min.,  0.12%.  On  ig- 
nition of  the  gasoline  vapor  at  any  time  within  15  min. 
after  the  introduction  had  ceased,  there  would  have  been 
a  rapid  propagation  of  flame  along  the  sewer.  The 
test  is  cited  as  showing  that  5  gal.  per  min.  introduced 
continuously  will  produce  a  dangerous  condition. 

A  third  test  was  taken  with  a  bulkhead  built  in  the 
sewer  to  reproduce  the  condition  of  submerged  outlet. 
Gasoline  was  dumped  into  the  lower  end  (fifth  manhole) 
at  the  rate  of  5  gal.  per  min.  It  was  found  that  dan- 
gerous conditions  would  exist  with  a  small  amount  of 
gasoline  if  the  outlet  should  be  submerged  by  high  water. 
The  percentages  of  gasoline  vapor  in  the  upper  part  of 
the  line  gradually  increased,  disclosing  a  growing  danger 
where  the  outlet  was  submerged  for  several  days,  while 
garages  and  dry  cleaners  allowed  gasoline  to  escape. 

A  fourth  test  was  made  with  the  same  conditions  as  in 
the  third,  except  that  one-half  the  quantity  of  gasoline 
was  used  (27.5  gal.).  The  results  of  analyses  were  in 
about  the  ratio  of  the  quantities  of  gasoline  used. 
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Work  has  been  begun  on  the  construction  of  the  great 
dry  dock  at  South  Boston,  the  contract  for  which  was 
recently  awarded  by  the  Directors  of  the  Port  of  Boston 
to  the  Holbrook,  Cabot  &  Bollins  Corporation.  This  work 
will  cost  approximately  $3,000,000.  The  construction 
of  the  bulkhead  and  filling  of  flats  adjacent  to  the  dry- 
dock  site  have  been  completed  under  previous  contracts. 

The  dry  dock  when  completed  will  be  the  largest  in 
the  world.  It  is  to  be  1,200  ft.  long  and  133  ft.  wide 
at  the  entrance.  The  foundation  is  to  rest  on  bedrock 
and  the  structure  is  to  be  of  concrete,  with  a  lining  of 
granite  masonry.  Plans  and  specifications  for  the  pump- 
ing plant  are  now  in  course  of  preparation. 

The  United  States  War  Department  has  approved  the 
new  harbor  lines  in  South  and  East  Boston,  which  include 
the  closing  of  the  old  channel  northwest  of  Governor's 
Island  and  filling  this  and  adjacent  territory  comprising 
approximately  800  acres  with  material  dredged  from  the 
harbor  and  channels.  Since  June  over  300,000  cu.yd. 
has  already  been  dumped  there. 

Contracts  for  dredging  and  placing  1,500,000  cu.yd. 
from  certain  areas  adjacent  to  the  present  anchorage  basin 
in  East  Boston  are  being  prepared.  It  is  expected  that 
the  areas  to  be  dredged  will  ultimately  become  docking 
places,  while  the  dredged  material  is  to  be  used  for  re- 
claiming about  35  acres  adjacent  to  Jeffries  Point. 


In  cooperation  with  the  Boston  &  Maine,  Boston  & 
Albany  R.R.  and  New  York,  New  Haven  &  Hartford 
E.E.,  an  investigation  is  being  made  by  the  port  directors 
to  determine  the  volume  of  freight  traffic  between  North 
and  South  Boston,  which  includes  a  zone  extending  from 
Lowell  to  Plymouth. 


Mew  Y@:p1Ki  Caft^  §fop©©&°CE©suaain\g| 
ID^mpaimgl  0®c3k  C®xampll©ft©dl 

The  reinforced-concrete  ash-and-refuse  dumping  board 
at  West  77th  St.  and  North  River,  New  York  City, 
described  in  detail  in  Engineering  News  of  Jan.  28,  1915, 
has  been  completed.  The  superstructure  is  steel,  with 
stucco  walls,  and  the  roof  is  of  ornamental  steel  tiles. 

Refuse  wagons  are  driven  up  an  incline  or  ramp  and 
are  backed  into  the  part  of  the  shed  overhanging  the 
scows.  The  ashes  and  refuse  fall  into  the  scows  through 
steel  chutes,  entirely  eliminating  the  dust  nuisance,  so 
pronounced  in  all  the  old-style  open  dumps.  The  chutes 
are  adjustable  so  that  they  can  be  raised  and  lowered  to 
fit  the  height  of  the  load  on  the  scows.  Each  chute  has 
two  double-hinged  doors  swinging  back  into  the  chutes 
so  as  to  give  uninterrupted  passage  to  the  refuse.  Only 
one  door  is  opened  at  a  time,  depending  on  the  position 
of  the  chute. 

The  structure  was  designed  and  constructed  by  the 
Department  of  Docks  and  Ferries  under  R.  A.  C.  Smith, 
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Commissioner;  R.  C.  Harrison,  First  Deputy  Commis- 
sioner, and  C.  W.  Stamford,  Chief  Engineer,  for  the 
Street  Cleaning  Department,  of  which  John  T.  Fetherston 
is  Commissioner. 


Summit  Cuatoinf  ©p©ia©dl  h>w  t&x© 

On  Nov.  7  regular  passenger  trains  were  sent  over  the 
new  cutoff  line  of  the  Delaware,  Lackawanna  &  Western 
•  between  Clark's  Summit,  Penn,  7  mi.  west  of  Scran- 
ton  and  Hallstead,  Penn.,  14  mi.  east  of  Binghamton, 
~~'  As  described  in  detail  in  Engineering  News  of 
Aug.  28,  1913,  this  is  a  39.6-mi.  replacement  line,  which 
saves  3.6  mi.  between  New  York  and  Buffalo,  reduce, 
the  maximum  grade  from  1.23%  to  0.68%  and  the  total 
curvature  from  3,970°  to  1,570°.  All  of  the  old  22 
grade  crossings  have  been  eliminated.  The  new  line 
for  the  most  part  is  within  sight  of  the  old  one,  the 
radical  changes  noted  being  possible  through  heavy  cuts 
and  fills  and  by  enormous  viaducts.  All  of  this  con- 
struction was  impossible  in  the  early  days  when  the  orig- 
inal road  was  built.  The  earth  excavation  for  the  new 
line  amounted  to  5,525,000  cu.yd.  and  the  rock  7,647,000 
cu.yd.  The'  concrete  placed  was  300,000  cu.yd.,  'and 
",360  tons  of  steel  reinforcement  was  used.  Contracts 

rfnle^in  the  Sp"ng  0f  1912-  The  total  co*t  was  over 
'pl/«,000,000. 

The  most  striking  feature  of  the  new  line  is  the  enor- 
mous Tunkhannock  viaduct— in  point  of  yardage  the 


largest  concrete  bridge  yet  built  (see  Engineering  News 
of  June  13,  1912).  As  shown  in  the  accompanying  views, 
it  consists  of  ten  80-ft.  and  two  100-ft.  arch  spans.  The 
maximum  height  is  240  ft.  It  contains  about  167,000 
cu.yd.  of  concrete  and  1,140  tons  of  reinforcing  steel. 
All  foundations  were  carried  to  rock. 

The  Summit  cutoff  was  planned  and  executed  under 
G.  J.  Ray,  Chief  Engineer  of  the  railroad.  F.  L.  Wheaton 
was  engineer  of  construction  and  in  immediate  charge. 


lUs^g©  Few©®3  Pr®jj©eft  Soldi 

It  is  unofficially  reported  that  the  uncompleted  hydro- 
electric development  and  aluminum  works  of  the  Southern 
Aluminium  Co.,  near  Whitney,  N.  C,  have  been  taken  over 
by  the  Aluminum  Co.  of  America.    This  adds  another 
chapter  to  the  vicissitudes  of  the  Whitney  work  (see  Engi- 
neering News  of  June  11,  1914).    The  Southern  Alu- 
minium Co.  is  a  French  concern  and  on  the  outbreak  of 
war  stopped  its  work  on  this  project.    There  were  under 
construction  a  gravity-section  concrete  dam,  1,350  ft. 
long  and  200  ft.  high  (maximum),  a  power  house  with 
five  5,200-kw.  direct-current  generating  units  (ultimately 
16)  and  an  industrial  plant  and  town.    The  electrical 
machinery  was  being  built  by  the  General  Electric  Co., 
and  the  general  contractor  was  the  Hardaway  Contract- 
ing Co.,  of  Columbus,  Ga.    It  is  reported  that  the  new 
owner  will  assume  the  old  contracts  and  complete  the 
entire  development,  with  only  such  changes  from  original 
plans  as  are  necessary  to  fit  in  with  the  Aluminum  com- 
pany's processes  and  program. 
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Akron  Municipal  University 
This  institution,  in  striving  to  keep  its  work  eminently 
practical,  although  of  collegiate  grade,  has  installed 
the  cooperative  system,  with  the  students  distributed  for 
half  of  their  time  among  the  city's  industries.  In  ad- 
dition much  work  is  done  in  connection  with  city  de- 
partments. For  instance,  all  the  city  testing  is  done  in 
the  university  laboratories.  Students  recently  helped  in 
a  survey  of  pavement  conditions.  The  university  physical 
director  is  city  playground  supervisor,  and  several  stu- 
dents are  subdirectors.  A  thorough  housing  survey  was 
conducted  jointly  by  the  university's  department  of  so- 
ciology, the  local  charity  organization  and  the  city  de- 
partment of  health.  Under  the  city  building  inspector 
the  municipality  has  had  a  corps  of  competent  inspectors 
(at  no  expense  to  the  city)  who  received  laboratory  credit 
for  their  outside  work. 

Ambeidge  School  of  Bridge  Engineering 
An  interesting  feature  of  the  work  of  the  Ambridge 
School  is  a  course  in  designing  and  detailing  of  draw- 
span  machinery  being  given  under  F.  L.  Dudley.  About 
20  men  have  been  enrolled  in  the  course. 

The  purpose  of  this  school  is  to  provide  an  opportunity 
for  young  men  in  the  office  and  shops  of  the  American 
Bridge  Co.,  Ambridge,  Penn.,  who  have  not  the  advan- 
tage of  a  college  education.  Also,  a  chance  for  acquiring 
a  working  knowledge  of  the  English  language  is  ex- 
tended to  shop  employees  of  foreign  birth.  The  courses 
cover  mathematics,  mechanics,  drawing,  materials,  bridge 
and  building  details,  drawbridge  design,  superintend- 
ence, shop  problems,  office  practice,  English,  etc.  The 
school  runs  from  Sept.  16  to  May  31.  J.  E.  Banks  is 
principal. 

Military  Engineering  Courses 

It  is  reported  that  a  committee  from  the  association 
of  Land-Grant  Colleges  and  Universities  is  to  appear 
before  the  Military  Affairs  Committees  of  Congress  to 
ask  the  establishment  of  a  four-year  military  engineering 
course  in  a  number  of  these  schools.  This  plan  provides 
that  each  graduate  from  this  course  be  taken  into  the 
United  States  army  as  a  second  lieutenant  for  one  year. 
At  the  end  of  that  year  he  would  either  be  mustered  out 
and  placed  in  a  first  reserve  or  reenlisted  for  further 
armv  service. 


.mill  mcjn  ii  
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A  115-Ft.  Construction  Tower  for  hoisting  building  mate- 
rials on  a  new  structure  at  Second  St.  and  Second  Ave.,  Min- 
neapolis, Minn.,  was  blown  over  in  a  windstorm  Nov.  1.  Two 
workmen  were  seriously  injured.  The  tower  was  entirely  of 
timber  and  was  guyed  with  mine  wire  cables. 

A  Fire  in  a  Candy  Factory  in  Williamsburg,  New  York 
City,  Nov.  6,  caused  the  death  of  nine  employees,  mostly  girls. 
The  building  was  a  five-story  brick  structure  with  wood 
floors.  The  fire  exits  were  found  to  be  locked.  An  investiga- 
tion of  the  State  Factory  Inspection  Bureau  is  being  made  to 
determine  if  fire-protection  laws  have  been  properly  enforced. 

A  48-In.  "Water  Main  Burst  Nov.  6  in  Commonwealth  Ave., 
Newton,  Mass.  The  main  is  a  part  of  the  (Boston)  Metropoli- 
tan Water-Works  system,  and  its  failure  was  probably  caused 
by  settlement  and  weakening  after  the  laying  of  a  new  60-in. 


main  alongside.  Nearly  2  hr.  elapsed  before  the  water  was 
shut  off  and  considerable  damage  was  done  to  the  boulevard 
and  to  the  tracks  of  the  Middlesex  &  Boston  Street  Ry. 
Traffic  on  the  four  main  tracks  of  the  Boston  &  Albany  R.R. 
paralleling  the  boulevard  was  temporarily  interrupted. 

Ohio  River  Dam  No.  10,  near  Steubenville,  Ohio,  was  com- 
pleted on  Nov.  4  and  the  locks  were  placed  in  operation  on 
that  date. 

The  Barge  Canal  Bond  Issue,  Voted  on  in  New  York  State 
Nov.  2,  was  carried,  according  to  the  best  information  avail- 
able at  the  hour  of  going  to  press.  Complete  returns  from 
all  but  12  up-state  counties  show  a  majority  of  at  least  15,000 
in  favor. 

The  Health  of  Street  Sweepers  and  other  employees  of  the 
Street  Cleaning  Department  of  New  York  City  under  Commis- 
sioner J.  A.  Fetherston  will  be  guarded  after  Jan.  1,  1916,  if 
present  plans  are  carried  out.  There  will  be  a  medical  di- 
rector at  $3,000  a  year  and  seven  medical  inspectors  at  $1,800 
a  year  to  look  after  the  7,000  employees  of  the  department. 

Grade  Separation  at  South  Bend,  Ind.,  is  to  be  undertaken 
on  a  rather  large  scale,  permission  to  require  this  work  on 
the  part  of  the  railways  having  been  granted  by  the  state 
legislature.  The  city  is  to  pay  25%  of  the  cost  of  work  at 
the  street  crossings,  and  is  preparing  to  raise  the  necessary 
funds  for  this  purpose.  No  plans  have  been  prepared  as  yet, 
but  the  matter  will  be  studied  during  the  winter  under  the 
direction  of  Frederick  J.  Anderson,  City  Engineer,  with  the 
intention  of  commencing  work  next  year. 

Levee  Systems  Separately  Provided  For — At  a  meeting 
held  at  Memphis,  Tenn.,  on  Oct.  25,  members  of  Congress 
from  all  the  Mississippi  Valley  states  and  presidents  of 
twenty  levee  boards  decided  to  ask  Congress  to  make  the 
construction  of  a  levee  system  a  separate  project  from  the 
usual  river  and  harbor  work.  It  is  expected  that  $10,000,000 
will  be  asked  to  complete  the  work.  It  was  decided  that  the 
Congressmen  should  meet  in  Washington  on  Nov.  29  for  the 
purpose  of  formulating  a  bill  to  be  presented  at  the  next 
session. 

The  Vote  on  Bond  Issues  at  Cincinnati,  Ohio,  at  the  elec- 
tion of  Nov.  2,  resulted  in  the  approval  of  one  only  of  the  four 
proposed  issues.  The  $1,250,000  bond  issue  for  parks,  park- 
ways and  playgrounds,  which  required  only  a  majority  vote, 
was  carried,  but  the  other  three — for  a  municipal  auditorium 
($350,000),  high-pressure  fire  system  ($400,000)  and  street  im- 
provements ($1,495,250) — although  receiving  a  majority  of 
votes,  did  not  poll  the  two-thirds  required  by  the  Ohio  state 
law.  The  referendum  on  the  electric-rate  ordinance  resulted 
in  the  approval  of  the  ordinance. 

Sewage»Treatment  at  Toledo,  Ohio*  is  a  problem  just  being 
taken  up,  partly  at  the  instance  of  the  Ohio  State  Board  of 
Health.  Both  the  city  and  Lucas  County  are  concerned,  and 
will  probably  cooperate  in  the  investigation.  The  general 
scheme  is  expected  to  comprise  a  system  of  intercepting  sew- 
ers leading  to  Imhoff  tanks  and  a  filter  plant.  The  first  section 
of  the  work  will  be  for  that  part  of  the  city  now  served  by 
Ten-Mile  Creek  as  an  outfall  sewer.  The  city  is  represented 
by  Herbert  McKechnie,  City  Engineer,  and  the  county  has 
appointed  L.  A.  Boulay  as  its  sanitary  engineer  in  charge  of 
sewage-disposal  investigations. 

The  Chicago  Street  Railways  are  facing  the  problem  of 
having  to  decide  between  the  conflicting  rules  of  two  regu- 
lating bodies.  The  present  ordinances,  accepted  in  1897  and 
administered  under  the  direction  of  the  Board  of  Supervising 
Engineers,  forbid  the  use  of  trailer  cars.  The  new  Illinois 
Public  Utility  Commission,  after  an  investigation  of  the 
crowded  condition  of  the  street  cars  during  the  rush  hours, 
has  issued  an  order  to  the  companies  to  introduce  trailer 
ears.  The  city  authorities  hold  that  the  commission  has  no 
power  to  set  aside  ordinances  in  this  way  and  the  companies 
state  that  they  will  continue  to  operate  according  to  the  re- 
quirements of  the  ordinances  as  accepted  by  them  and  the 
city  in  1897,  after  years  of  negotiation. 

A  Bond  Issue  of  $2,000,000  to  pay  for  construction  work 
has  been  approved  by  the  Sanitary  District  of  Chicago.  The 
engineers  estimate  that  the  completion  of  the  widening  of 
the  Chicago  River  to  200  ft.  will  cost  $1,000,000  and  that  an- 
other $1,000,000  will  be  required  for  intercepting  sewers  in 
Evanston  and  the  Calumet  district  and  for  railway  and  high- 
way bridges  across  the  Calumet-Sag  drainage  channel.  The 
finance  committee  took  the  position  that  the  cost  of  such 
permanent  improvements  should  not  be  borne  entirely  by  the 
present  generation  of  taxpayers  and  that  bonds  should  be 
issued  to  mature  between  1917  and  1935,  the  bonds  to  be  for 
$1,000  each,  with  4%  interest.  After  the  ordinance  for  this 
bond  issue  had  been  adopted  it  was  vetoed  by  the  president 
of  the  board  of  trustees,  but  was  passed  over  his  veto  with 
only  his  own  dissenting  vote. 
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Mr.  Thomas  A.  Edison  and  Mr.  Nikola  Tesla  have  been 
awarded  the  Nobel  prize  for  advance  in  physics. 

Mr.  William  F.  Nickel,  formerly  examiner  in  the  United 
States  Patent  Office  at  Washington,  D.  C,  has  opened  an 
office  in  the  Woolworth  Building-,  New  York  City,  where  he 
will  practice  law,  specializing-  in  the  law  of  patents,  trade- 
marks and  corporations. 

Mr.  James  Forgie,  M.  Am.  Soc.  C.  E.,  Consulting-  Engineer 
at  84  William  St.,  New  York  City,  recently  a  member  of  the 
firm  of  Jacobs  &  Davies,  has  been  awarded  the  Telford  Gold 
Medal  by  the  (British)  Institution  of  Civil  Engineers  for  his 
Taper,  "The  Laxaxalpam  Aqueduct  Tunnels,  Mexico." 

Mr.  Thornton  W.  Price,  formerly  designing  engineer  with 
the  American  Bridge  Co.,  and  for  the  past  two  years  in  charge 
of  a  large  part  of  the  work  on  the  Panama  Canal  coaling 
stations,  has  opened  offices  in  the  Woolworth  Building,  New 
York  City,  for  the  practice  of  structural  and  mechanical 
engineering. 

Mr.  R.  L.  Baldwin,  Assoc.  Am.  Inst.  E.  E.,  for  the  past  two 
years  Appraisal  Engineer  of  the  State  Utility  Commission  of 
Missouri,  has  become  associated  with  the  firm  of  Burns  &  Mc- 
Donnell, Consulting  Engineers,  Kansas  City,  Mo.  He  will 
have  charge  of  the  firm's  electrical  work  and  appraisal  of 
electrical  and  other  utilities. 

Mr.  Chester  F.  Gailer,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Assistant  Chief  Engineer  of  the  United  Railways  &  Electric 
Co.,  of  Baltimore,  Md.,  is  now  associated  with  the  Atlantic 
Welding  Corporation,  30  Church  St.,  New  York  City,  as  Chief 
Engineer.  Mr.  Gailer  will  direct  the  manufacture  and  in- 
stallation of  the  welded  rail  joints  manufactured  by  this 
concern  and  of  which  he  was  the  original  inventor. 

Mr.  Ralph  H.  Stearns,  Assoc.  M.  Am.  Soc.  C.  E.,  of  Boston, 
Mass.,  formerly  Designing  Engineer  of  the  Board  of  Water 
Commissioners  of  Hartford,  Conn.,  on  that  city's  Nepaug 
water-supply  project,  has  been  appointed  Assistant  Engineer 
of  the  Water-Supply  Board  of  Providence,  R.  I.  Previous  to 
his  connection  with  the  Hartford  work  Mr.  Stearns  had  con- 
siderable to  do  with  the  construction  of  the  East  Boston  and 
Washington  St.  tunnels,  Boston,  and  the  Catskill  Aqueduct 
work  of  the  Board  of  Water-Supply  of  New  York  City. 

Mr.  Paul  M.  Lincoln,  Past  President  of  the  American  Insti- 
tute of  Electrical  Engineers,  who  for  many  years  has  been 
prominently  connected  with  the  engineering  department  of 
the  Westinghouse  Electric  and  Manufacturing  Co.,  has  re- 
signed his  position  with  the  company  in  order  to  devote  his 
time  to  the  manufacture  of  a  maximum-demand  electric 
meter  which  he  has  recently  invented.  Mr.  Lincoln  was 
graduated  from  Ohio  State  University  in  1S92.  A  biography 
was  published  in  "Engineering  News"  of  Feb.  25,  1915. 

The  Westinghouse  Electric  and  Manufacturing  Co.  an- 
nounces the  following  changes  in  its  supply  department: 
Messrs.  S.  A.  Chase,  formerly  Special  Representative;  T.  J. 
Pace,  formerly  in  charge  of  the  illuminating  and  rectifier 
divisions,  and  Carl  G.  Schluederberg,  M.  Am.  Inst.  E.  E.,  for- 
merly head  of  switchboard  sales,  have  been  appointed 
Assistants  to  J.  J.  Gibson,  M.  Am.  Inst.  E.  E.,  Manager  of  the 
department.  C.  E.  Stephens,  Engineer  of  Lighting,  has  been 
appointed  Manager  of  the  illuminating  section  to  succeed  Mr. 
Pace.  C.  Streamer,  formerly  head  of  the  order  division,  suc- 
ceeds Mr.  Schluederberg  as  Manager  of  the  switchboard 
section,  and  A.  P.  Joseph,  Assoc.  Am.  Inst.  E.  E.,  is  appointed 
head  of  the  order  section  to  succeed  Mr.  Streamer.  M.  C. 
Morrow,  formerly  of  the  Philadelphia  office,  is  appointed 
Manager  of  the  appliance  section,  which  is  a  combination  of 
the  former  heating,  fan  motor  and  ozonizer  divisions  of  the 
supply  department.  M.  C.  Rypinski,  M.  Am.  Inst.  E.  E.,  for- 
merly Manager  of  the  detail  and  supply  division  of  the  New 
York  office,  becomes  Manager  of  the  meter  section.  W.  R. 
Garret  has  been  made  Section  Manager  of  Contracts;  J.  G. 
Worker,  of  stokers,  and  H.  D.  Storer,  of  auxiliaries,  in  the 
power  department. 
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Eben  R.  Dyer,  for  the  past  50  yr.  Superintendent  of  the 
Portland  Water  Co.  and  the  Portland  (Me.)  Water  District, 
died  on  Nov.  8.  Mr.  Dyer  was  for  many  years  a  member  of 
the  New  England  Water-Works  Association. 

Col.  T.  Wain-Morgan  Draper,  Consulting  Engineer,  of  New 
York  City,  the  builder  of  the  Atlantic  &  Danville  Ry.,  died  in 
that  city  on  Nov.  8,  at  60  years  of  age.  He  was  a  graduate 
of  the  Royal  Polytechnicum  in  Munich  and  the  Royal  School 
of  Mines  in  Freiberg,  Germany.  At  the  Centennial  Exposi- 
tion, Col.  Draper  was  in  charge  of  the  mineralogical  collec- 
tion, after  which  he  spent  several  years  in  the  West,  where 
he  did  a  considerable  amount  of  mining  engineering  work. 
In  1882  he  returned  to  practice  his  profession  in  New  York 
City. 

Gen.  George  Miller  Sternberg,  U.  S.  A.,  retired,  for  a  decade 
Surgeon-General  of  the  United  States  Army  and  a  former 
President  of  the  American  Public  Health  Association,  died  at 
his  home  in  Washington,  D.  C,  on  Nov.  3.  He  was  born  in 
Otsego  County,  New  York,  and  received  his  medical  degree 
at  the  College  of  Physicians  and  Surgeons  in  New  York  City. 
During  the  Civil  War  and  later  General  Sternberg  did  much 
to  prevent  the  spread  of  cholera  and  yellow  fever.  At  the 
outbreak  of  the  Spanish-American  War  he  organized  the 
"typhoid-fever  board"  and  in  1900  the  Yellow  Fever  Com- 
mission. 

Nathan  S.  Beardslee,  a  civil  engineer  well  known  in  the 
western  part  of  New  York  State  through  his  railroad-con- 
struction work,  died  suddenly  at  his  home  in  Warsaw,  N.  Y., 
on  Nov.  1,  from  heart  disease.  He  was  born  in  New  Berlin] 
N.  Y.,  in  1848,  and  in  1869  joined  the  engineering  corps' 
engaged  in  constructing  the  New  York,  Oswego  &  Midland 
Ry.  Later  he  had  charge  of  the  laying  of  the  double-track 
line  of  the  Erie  R.  R.(  and  did  a  large  amount  of  other  rail- 
way location  work  in  New  York  and  in  Illinois.  He  was 
president  of  the  village  of  Warsaw  for  eight  years,  during 
which  time  the  water-works  system  for  the  village  was  built, 
largely  through  his  efforts. 
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Henry  H.  W.  Sigourney,  who  practiced  civil  engineering 
until  his  retirement  from  business  some  years  ago  died  at 
his  home  in  Milton,  Mass.,  on  Nov.  3,  after  a  brief  illness  fol- 
lowing a  shock,  at  82  years  of  age. 
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COMING  MEETINGS 

THIRD  ANNUAL  PENNSYLVANIA  WELFARE  AND  EFFI- 
CIENCY CONFERENCE. 
Nov.  16-19.     Conference  'in  Philadelphia. 

NATIONAL  MUNICIPAL  LEAGUE. 

N°y-  17-19.  Annual  convention,  Davton,  Ohio.  Secretary, 
Clinton  Rogers  Woodruff,  705  North  American  Building, 
Philadelphia. 

OHIO     SOCIETY     OF     MECHANICAL,     ELECTRICAL  AND 
STEAM  ENGINEERS. 
No,y-  i,8"19-    Annual  meeting  at  Zanesville,  Ohio.  Secretary, 
F.  E.  Sanborn,  Columbus.  Ohio. 

AMERICAN  INSTITUTE  OF  ARCHITECTS. 

Dec.  1-3.    Annual  convention  in  Washington,  D.  C.  Execu- 
tive Secretary,  E.  C.  Kempe,  The  Octagon,  Washington. 
AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Dec.  10  and  11.  Convention  in  Chicago.  Secretary,  Arthur 
Kneisel,  29  South  La  Salle  St.,  Chicago. 

ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT  MANU- 
FACTURERS. 

Dec.  13-15.  Annual  meeting  in  New  York.  Secretary  Percy 
H.  Wilson,  Bellevue  Court  Bldg.,  Philadelphia,  Penn. 

SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS 
Dec.  27-Jan.  8.    Washington,  D.  C. 

3Iontana  Institute  of  Municipal  Engineers — The  annual 
meeting  will  be  held  in  Billings,  Mont.,  Jan.  17-19,  1916. 
The  president  is  C.  E.  Durland,  of  Billings,  and  the  secretary 
is  Carl  C.  Widener,  of  Bozeman. 

National  Lime  Manufacturers'  Association — The  annual 
meeting  will  be  held  in  Cleveland,  Ohio,  the  first  week  in 
February,  1916.  Fred  K.  Irvine,  537  South  Dearborn  St., 
Chicago,  is  secretary. 

National  Municipal  League — The  twenty-first  annual  meet- 
ing of  the  National  Municipal  League  at  Dayton,  Ohio,  Nov. 
17-19,  will  be  preceded  by  the  second  annual  meeting  of  the 
City  Managers'  Association,  which  lasts  three  days.  The  first 
session  of  the  N.  M.  L.  will  be  held  Wednesday  morning, 
Nov.  17.  Sessions  of  the  Ohio  Civil  Service  Association  and 
the  Ohio  Municipal  League  will  be  held  simultaneously.  Be- 
sides the  various  committee  reports,  election  of  officers,  etc., 
one  session  of  the  National  Municipal  League  will  be  held 
jointly  with  the  City  Managers'  Association.  The  subject  for 
discussion  will  be  "Has  the  City  Manager  Plan  of  Govern- 
ment Changed  the  Concept  of  City  Life?"  The  conventions 
will  be  held  at  the  Hotel  Miami.  The  secretary  of  the 
National  Municipal  League  is  Clinton  Rogers  Woodruff.  Phila- 
delphia, Penn. 
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New  "Dry"  Storage  Battery 

A  new  design  of  "dry"  electric  storage  cell  is  being  put 
on  the  market  by  J.  P.  Mentzer  &  Co.,  Chicago,  111.,  the  size 
being  the  same  as  the  familiar  commercial  cylindrical  "dry 
battery."  The  construction  is  unique.  The  positive  and  nega- 
tive elements  are  corrugated  lead  strips,  with  the  active 
material  pasted  on,  rolled  up  into  cylinders  and  separated 
by  thin  sheets  of  spongy  inert  material.  In  the  center  is  a 
tube  for  supplying  water,  compensating  for  changes  in 
volume  of  electrolyte  and  for  venting  gases.  The  container 
is  an  improved  fiber  can. 

The  manufacturers  claim  discharge  capacities  varying 
from  %  amp.  for  40  nr.  to  3  amp.  for  5  hr.  The  average 
e.m.f.  is  2  volts.  It  is  intended  to  displace  the  ordinary  zinc- 
carbon  dry  cell,  having  six  times  the  working  capacity  and 
costing  less  to  recharge  than  the  price  of  a  new  zinc-carbon 
unit. 

*     *  * 

Chart  Solving  tan  C  =  cos  A  tan  B 

The  Brunton  slope  chart,  recently  placed  on  the  market 
by  the  Keuffel  &  Esser  Co.,  New  York  City,  is  designed  to 
solve  mechanically  the  equation: 

tan  C  =  cos  A  tan  B, 
in  which  C  =  the  apparent  dip,  A  =  the  angle  of  divergence 
and  B  =   the  true  dip.     It  is  therefore  of  particular  use  in 
the  preparation  of  mining  and  geological  maps,  but  it  may 


lies  the  magnet  coil.  The  coil  is  stationary,  the  sleave  mov- 
ing back  and  forth  within  it.  The  winding  is  connected  in 
series  with  the  motor.  As  soon  as  the  circuit  is  switched  on 
— which  is  done  by  a  button  on  the  handle — the  solenoid  cre- 
ates a  magnetic  circuit,  with  the  thick  sections  of  the  sleeve 
as  the  poles  and  the  plunger  as  the  armature.  As  the  sleeve 
is  moved  back  and  forth  by  the  motor,  the  effect  is  that  of 
moving  the  pole  faces  of  the  magnet  back  and  forth.  The 
plunger,  clutched  across  the  poles,  moves  with  the  sleeve, 
transferring  its  energy  to  the  drill  when  it  meets  it,  which 
it  does  near  the  end  of  the  stroke.  The  plunger  is  slightly 
longer  than  the  thin  section  of  the  sleeve,  which  gives  it  a 


BRUNTON  SLOPE  CHART  FOR  SOLVING  EQUATION 

TAN  C  =  COS  A  TAN  B 

be  used  for  giving  valley  angles  in  the  design  of  hoppers, 
ore  bins,  etc.     Such  a  problem  is: 

If  the  sides  of  a  rectangular,  hopper-bottomed  ore  bin 
have  a  slope  of  50°,  what  would  be  the  slope  of  the  valley 
angles  in  the  corners?  Answer:  As  the  bin  is  rectangular, 
the  valleys  have  a  divergence  angle  of  45°  from  the  sides; 
consequently,  if  the  graduated  edge  of  the  swinging  arm  is 
set  at  45°  divergence,  opposite  50°  on  the  true  dip,  read 
40°  on  the  pivoted  diagonal  arm. 

Electric  Haml  Hammer  and  Drill 

An  interesting  design  of  electric  hammer  and  drill  is  now 
being  marketed  by  the  Western  Electric  Co.,  of  Chicago,  111. 
The  scheme  of  the  design  is  to  throw  a  heavy  plunger  against 
the  drill  or  chisel,  there  being  a  magnetic  clutch  between  the 
motor  drive  and  plunger  to  prevent  transmission  of  the  shock. 

Connected  to  the  motor  through  hardened  gears  and  con- 
necting-rod is  a  cylindrical  sleeve  having  two  relatively  thick 
end  sections  joined  together  by  a  thin  center  section.  This 
center  section  is  as  thin  as  is  consistent  with  mechanical 
strength.  The  plunger  which  delivers  the  blow  to  the  drill 
lies  loosely  within  this  cylinder  and  is  not  mechanically  con- 
nected to  any  part  of  the  mechanism.    Outside  of  the  sleeve 
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WESTERN  ELECTRIC  DRILL  AND  HAMMER 

certain  amount  of  over-travel  and  elasticity  of  connection. 
Ball  bearings  are  used  throughout. 

This  drill  is  made  in  three  sizes  for  110-  or  220-volt  direct 
current.  One  size  weighs  14  lb.  and  takes  150  watts;  the 
second  weighs  25  lb.  and  uses  220  watts;  the  third  weighs  50 
lb.  and  draws  550  watts.  Two  sizes — 150  and  240  watts — are 
made  with  universal  motors  for  direct  or  alternating  current. 
The  prices  range  from  $100  to  $165. 

*     *  * 
A  Doiible-Knrted  Squeegee 

A  new  squeegee,  with  two  pieces  of  split  hose  bolted  to  a 
metal  frame,  has  been  put  on  the  market  by  the  Groner- 
Shontz  Co.,  Canton,  Ohio.  The  advantage  over  a  squeegee 
with  only  a  single  rubber  is  that  when  one  piece  of  hose 


GRONER-SHONTZ  DOUBLE  SQUEEGEE 

wears  out  the  other  can  be  brought  into  use  by  merely  chang- 
ing the  handle.  When  both  are  worn  out  new  pieces  of  hose 
may  be  substituted  by  taking  the  frame  apart. 
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SYNOPSIS — About  4Y2  miles  of  levee  is  being 
built  along  the  While  Hirer,  through  the  city.  The 
water  slope  is  faced  with  concrete,  and  concrete 
retaining  walls  are  required  ai  some  points.  Wood 
forms  and  twe  styles  of  steel  forms  are  used  for  the 
walls.  The  several  plants  for  earthwork  and  con- 
creting are  described. 


The  disastrous  effects  of  the  1913  flood  in  the  White 
River  at  Indianapolis,  Ind.,  coming  as  a  climax  to  the 
results  of  previous  floods,  led  to  a  thorough  investigation 
of  the  situation  and  the  adoption  of  plans  for  a  costly 
system  of  river  improvement  and  flood  protection.  The 
Work  now  in  progress  consists  of  the  construction  of  a 
levee  for  about  4%  mi.  along  the  vest  bank  of  the  river, 
extending  from  14th  St.  at  Belmont  Ave.  (above  the 
Emrichsville  dam)  to  the  embankment  of  the  Indianapolis 
Belt  R.  R.  just  north  of  Raymond  St. 

This  is  shown  in  Fig.  1.  and  it  will  be  seen  that  the 
work  includes  some  rectification  of  the  river  channel. 


Plans  are  being  prepared  for  similar  protection  to  be 
built  along  the  east  bank.  Somewhat  similar  work  along 
Fall  Creek,  in  Indianapolis,  was  described  in  Engineering 
News,  Dec.  3,  1914. 

The  levee  provides  for  a  considerable  increase  in  width 
of  the  river  channel  at  high  water,  and  several  bridges 
will  have  to  he  lengthened  to  give  the  required  waterway. 
The  levee  will  he  incorporated  in  the  boulevard  system 
of  the  city  and  will  be  topped  by  a  broad  driveway,"  with 
lawn  spaces  on  each  side.  The  top  is  from  12  to  IT  ft. 
above  the  original  ground  level  and  -I-  ft.  above  the  1913 
high-water  line.  Retaining  walls  are  required  at  some 
points,  and  at  the  crossing  of  a  group  of  railways  the. 
driveway  is  depressed  through  a  subway. 

A  considerable  amount  of  land  had  to  be  purchased, 
and  money  paid  also  for  damages  to  abutting  property 
due  to  its  being  left  below  grade  by  the  elevation  of  street 
approaches.  It  will  lie  noticed  that  just  south  of  Morris 
St.  the  levee  passes  on  the  outside  of  a  packing  com- 
pany's property.  This  company  did  not  care  to  assume 
any  of  the  expense  incidental  to  changes  in  its  plant. 
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MAP  OF  FLOOD-PROTECTION  WORK  ALONG  THE  WHITE  RIVER  THROUGH  INDIANAPOLIS,  IND. 


The  work  was  begun  in  June,  1915,  and  the  contract 
calls  for  its  completion  by  December,  1915.  It  is  under 
the  direction  of  B.  J.  T.  Jeup,  City  Engineer,  and  D.  C. 
Hayne,  Assistant  City  Engineer.  The  general  contract 
was  let  to  the  Marsch,  Cleary-White  Co.,  of  Chicago, 
which  has  sublet  some  parts  of  the  work  as  noted  later. 
H.  B.  Mitchell  is  Resident  Engineer  for  the  company, 
and  W.  L.  Taylor  is  Superintendent.  The  contract  covers 
about  500.000  cu.yd.  of  fill -and  50,000  cu.yd.  of  con- 
crete. The  contract  price  was  not  far  from  $460,000,  and 
the  land  cost  around  $655,000. 

Description'  ok  the  Levee  Construction 

The  typical  section  of  the  levee  may  be  seen  in  Fig.  2, 
which  shows  also  the  special  section  at  the  subway.  The 
top  width  is  75  ft.  at  the  upper  end  of  the  work  and  00 
ft.  for  the  part  south  of  the  Washington  St.  bridge.  The 
v  slopes  are  1  on  2l/2  for  the  river  side  and  1  on  iy2  for  the 
land  side.  The  water  slope  is  paved  with  concrete  for 
the  entire  length  of  the  work. 

The  roadway  is  to  be  finished  with  12  in.  of  gravel, 
well  rolled,  and  at  some  future  time  this  will  be  covered 
with  macadam  paving.  The  lawn  spaces  and  the  land 
slope  will  be  covered  with  12  in.  of  soil,  which  was  re- 
moved from  the  site  and  stored  for  this  purpose. 

The  area  for  the  base  of  the  levee  was  cleared  and 
grubbed,  all  buildings  were  removed,  and  the  ground 
plowed  deeply  to  insure  a  thorough  bond  with  the  fill. 
The  material  for  the  levee  was  all  excavated  from  the  low 
ground  along  its  river  side,  no  borrow  pit  being  allowed 
to  extend  below  low-water  level. 

The  contract  for  all  grading  from  the  north  end  of  the 
work  to  Washington  St.  (about  300,000  cu.yd.)  has  been 
let  to  T.  A.  Kearns,  of  Chicago.    For  the  main  part  of 


this  work  he  is  using 


a  250-ton  Lidgerwood  dragline 


excavator  with  a  100-ft.  boom  and  4i/2-yd.  bucket.  This 
machine  is  mounted  on  four  four-wheeled  trucks  travel- 
ing on  two  tracks.  The  tracks  are  built  in  sections,  with 
longitudinal  timbers  under  the  ties.  The  machinery  is 
all  operated  by  electric  motors  using  city  power,  a  group 
of  transformers  being  mounted  on  a  wagon  that  stands 
a  little  distance  from  the  excavator. 

This  excavator  built  the  levee  in  two  operations.  It 
traveled  first  along  the  river  bank  near  the  toe  of  the 
slope,  throwing  up  the  main  portion  of  the  fill.  It  then 
ran  along  the  top  of  the  fill,  taking  material  from  the 
slope  on  the  river  side  and  casting  it  over  to  the  land 
side.  The  material  is  nearly  all  gravel,  and  this  wet 
gravel  dumped  from  a  height  makes  a  very  compact  fill. 
The  specifications  require  10%  allowance  for  shrinkage, 
but  the  actual  shrinkage  is  much  less. 

At  the  lower  end  of  the  work  on  the  Kearns  contract 
there  is  also  a  70-ton  steam  shovel,  loading  4-yd.  side- 
dump  cars  on  tracks  of  3^-ft.  gage.  There  are  three 
10-car  trains,  with  three  dinkey  locomotives,  and  a 
spreader  car  to  level  the  fill.  There  are  about  three  miles 
of  track.  A  small  Lidgerwood  dragline  excavator  is 
used  to  dress  the  river  side  of  the  fill  to  the  proper  slope, 
in  readiness  for  the  concrete  facing.  This  machine  has 
a  75-ft.  boom  and  a  1%-yd.  bucket  and  is  operated  by 
steam.    It  runs  along  the  top  of  the  fill. 

The  work  below  the  Washington  St.  bridge  is  being 
done  by  the  Marsch,  Cleary-White  Co.  Near  the  bridge 
it  has  used  a  70-ton  steam  shovel  served  by  three  trains 
of  4-yd.  4-wheel  side-dump  cars  of3i/2-ft.  gage,  as  shown 
in  Fig.  4.  Part  of  the  fill  made  in  this  way  is  along  the 
old  levee  and  behind  the  concrete  walls  for  the  subway. 
Drag  scrapers  and  teams  are  employed  to  spread  and 
level  the  material  dumped  from  the  cars.  About  three 
miles  of  track  are  required,  with  60-lb.  rails  on  wood  ties. 
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Detail  of  Drain  Outlet  Section     at  Subway 

FIG.  3.    SECTIONS  OF  WHITE  RIVER  LEVEE  AT  INDIANAPOLIS  (RIVER  SLOPE  FACEO  WITH  CONCRETE) 
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At  the  lower  end  of  the  work  this  company  has  a 
Monighan  dragline  excavator,  winch  travels  on  rollers 
on  a  plank  runway.  This  has  a  75-ft.  boom  with  1%-yd 
bucket.  For  a  shorter  reach,  a  section  of  the  boom  can 
be  removed,  making  it  60  ft.  long,  and  it  can  then  handle 
a  2y2-yd.  bucket.  This  dragline  machine  makes  the 
entire  fill  from  the  lower  level  instead  of  being  placed  on 
top  of  the  fill  for  the  finishing  work,  as  on  the  other  con- 
tract. It  runs  first  along  the  edge  of  the  cut  or  borrow 
pit,  and  then  close  to  the  toe  of  the  finished  (ill  scraping 
the  face  of  the  fill  to  the  proper  line  and  slope  and  cast- 
ing the  material  in  the  rear  of  the  first  fill. 

All  grading  is  carried  on  dav  and  night,  working  two 
K)-hr.  shifts.  For  the  night  shift  acetylene  torches  are 
used. 

The  various  street  crossings  have  inclined  ap- 
proaches of  3  to  1%  grade  to  the  level  of  the  levee  and 


The  concrete  is  laid  in  strips  15  ft.  wide  up  the  slope 
being  placed  m  alternate  sections,  and  the  sections  sepa- 
rated by  tar-paper  joints.  This  Facing  is  anchored  In 
a  small  retaining  wall,  or  curl),  at  the  top  (Fig.  i,  ,|„. 
reinforcement  being  bent  over  into  this.  There  is  no 
anchorage  or  provision  against  scour  at  the  toe  as  it  is 
expected  that  the  toe  of  the  concrete  will  be  covered  by 
the  gravel  and  silt  of  the  river  bed.  This  work  is  shown 
m  progress  in  Fig.  4. 

The  lower  part  of  the  concrete  in  each  section  extend, 
from  the  toe  to  a  few  feet  above  water,  leaving  a  hori- 
zontal joint.  This  is  done  in  order  to  complete  the  con- 
crete above  water  as  quickly  as  possible.  For  this  work 
a  coffer-dam  is  formed,  partly  of  wood  and  partly  of  steel 
sheeting  1  I  Ft.  long,  driven  by  a  piledriver  scow  The 
sheeting  is  held  by  wales  on  a  row  of  18-ft.  round  piles 
lhis  colier-dam  extends  over  about  four  to  seven  sec- 


FIG.  4.    CONCRETING  THE  SLOPE  OF  THE  WHITE  RIVER  LEVEE  AT  INDIANAPOl  IS 
The  coffer-dam  is  for  placing  the  concrete  on  the  toe  of  the  slope 


for  important  streets  retaining  walls  are  built  on  the 
street  lines.  At  less  important  streets,  however  no  wall, 
are  used  and  the  fill  is  extended  over  the  adjacent  lots 
by  agreement  with  property  owners.  The  city  pays  the 
cost  of  raising  houses  to  the  new  grade.  The  owners 
themselves  have  to  undertake  the  work  of  bringing  their 
property  to  grade,  but  they  can  arrange  to  have  ft  done 
I'.v  the  city  at  the  time  the  street  grade  is  changed. 

OOXCRKTINC}  THE  WatEK  SLOPE  OF  THE  LEVEE 

The  entire  face  of  the  levee  on  the  river  side  with  a 
slope  of  I  on  2%,  will  be  paved  with  a  t-in.  layer  of  con- 
crete reinforced  by  a  layer  of  wire  mesh.  Tins  work  is 
being  done  by  the  Marsch,  Clean-White  Co.  Most  of 
it  is  on  the  new  fill,  but  south  of  the  Kith  St.  bridge  it  is 
partly  on  the  slope  of  the  natural  ground,  which  is  at 
a  higher  elevation  at  this  point.  After  the  slope  has 
been pressed  by  the  small  dragline  excavator  previously 

and h  ,tr1S.t""?ef1  l,V  8lip  9CraPers  with  ™*>  teams 
nd  then  finished  by  hand  shovel  and  tamping  to  a  smooth 
surface  and  the  exact  slope  (shown  in  Fig.  3). 


turns  and  is  divided  by  partitions  60  ft.  apart  The 
depth  of  water  in  which  this  work  was  don,,  varied  From 
4  to  11  ft.  To  keep  the  scow  away  from  the  sheetin«- 
a  horizontal  timber  was  placed  through  the  leads  from  the 
d<vk,  with  its  end  resting  on  the  piles.  A  ,?.000-lb.  drop- 
hammer  was  Used. 

The  water  was  pumped  out  by  6-in.  centrifugal  pumps 
supplied  with  steam  from  two  portable  boilers  placed  on 
platforms  at  the  foot  of  the  slope.  At  one  point  the 
coffer-dam  was  built  of  sandbags  instead  of  piling  as 
the  water  was  shallow,  and  this  saved  the  time  of  drivim- 
piles. 

The  concrete  is  a  1:2:4  mix,  using  screened  gravel, 
be  wire  netting  is  laid  on  the  face  of  the  slope,  ami 
the  concrete,  is  then  delivered  in  place  by  means  of  steel 
chutes  laid  down  the  slope.  For  this  work  there  are 
three  gasoline  and  three  steam  concrete  mixers,  of  port- 
able size,  making  (i-ft.  batches.  These  discharge  the 
concrete  directly  into  the  chutes,  where  the  men  spade 
it  along.  It  is  made  sufficiently  still'  to  stay  on  the  slope. 
The  surface  is  finished  by  means  of  a  wooden  float. 
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At  intervals  of  about  350  ft.  are  concrete  outlets  for 
12-in.  pipe  drains  from  the  roadway. 

At  Washington  St..  the  levee  swings  inland  and  its 
surface  is  inclined  so  as  to  bring  the  roadway  level  with 
the  street  at  the  intersection.  The  water  front  here,  there- 
fore, consists  of  a  concrete  retaining  wall  extending  for 


Sections  of  Wall  of  Subway         Tvp-,ca|  Section  of  River  Wall     Flood  6orteinSewer0rf:+ 


PIG.  5.    SECTIONS  OF  CONCRETE  WALLS  ON  THE  WHIT  E 
RIVER  LEVEE,  AND  SEWER  MANHOLE  WITH 
FLOOD  GATE 

The  two  sections  at  the  left  are  for  the  wall  at  the  subway, 
the  dotted  line  showing-  the  minimum  section  (where  wall  is 
covered  on  both  sides).  The  section  at  the  left  is  the  typical 
river-front  wall.  At  the  right  is  a  special  manhole  on  sewer 
outlet  with  flood  gate 

a  length  of  about  2,300  ft.  and  forming  the  wing  walls 
of  the  new  arch  bridge.  The  typical  section  is  shown  at 
the  right  in  Fig.  5.  This  wall  is  built  on  timber  piling 
and  will  contain  about  27,000  cu.yd.  of  concrete.  The 
subcontractor  for  the  wall  is  the  Kuert  Contracting  Co., 
of  Indianapolis. 

This  wall  is  built  in  steel  forms  of  the  Hydraulic 
Pressed  Steel  Co.'s  make,  shown  in  Fig.  6.  These  forms 
consist  of  a  framing  of  upright  and  horizontal  bars,  fitted 
with  clamps  to  secure  panels,  which  constitute  the  face 
of  the  form.  The  main  vertical  pieces  are  U-shaped, 
flared  at  the  wall  and  having  slotted  keyways  in  the 
back.  The  form  boards,  or  panels,  are  36x36  in.,  of 
wood,  faced  and  edged  with  pressed  steel.  Clamps  of 
U-shape,  held  to  the  vertical  pieces  by  bolts  or  keys 
fitting  into  the  keyholes,  straddle  the  vertical  piece  and 
are  driven  home  by  wedges  until  they  are  tight  against 
the  backs  of  the  form  boards.  When  these  boards  are  to 
be  removed,  the  wedges  are  slacked  and  the  clamps  are 
turned  parallel  to  the  upright  piece.  The  forms  are 
kept  from  spreading  by  rods  with  Universal  clamps,  and 
until  filled  with  concrete  they  are  spaced  apart  by  wooden 
temporary  struts,  held  tight  by  the  tie  rods.  Two  men  with 
hammers  can  erect  the  forms  or  remove  them.  For  the 
curved  end  of  the  Avail,  where  it  joins  the  levee,  wood  forms 
were  used.    Tarred  felt  is  laid  on  the  back  of  the  wall. 

Gravel  is  excavated  from  the  river  by  a  dragline  cable- 
way  and  delivered  to  a  washing  and  screening  plant  from 
which  the  sand  and  gravel  Fall  to  the  elevated  bins.  From 
these  bins  the  material  is  dumped  into  small  steel  cars 
which  are  hauled  up  a  short  cable  incline  to  discharge 
into  the  hopper  of  a  1-j-vd.  miser.  The  concrete,  in  turn, 
is  discharged  into  1-yd.  drop-bottom  steel  cars,  of  24-in. 
Ta°T.  which  run  out  on  a  trestle  to  deliver  the  concrete 


in  place.    There  is  also  a  steam  derrick  to  handle  mate- 
rial and  to  handle  a  grab  bucket  for  excavation. 

The  concrete  mix  for  all  walls  is  1  :  2%  :  5,  and  the  use 
of  the  natural  river-gravel  mixture  for  the  aggregate  is 
permitted.  This  is  not  allowed  for  the  1:2:4  concrete 
for  the  slope  facing.  The  fine  aggregate  is  specified  to 
range  from  a  Vi-hi-  screen  to  a  No.  30  sieve.  The  coarse 
aggregate  is  such  as  will  pass  a  U^-in.  screen  and  be 
retained  on  a  Y^-in.  screen.  The  ends  of  sections  of  walls 
are  formed  with  vertical  Y-shaped  keyways  12  in.  wide 
and  1  to  6  in.  deep.  Concrete  surfaces  that  are  to  be  per- 
manently exposed  are  rubbed  with  wood  Mocks  and  clear 
water  within  48  hours  after  the  removal  of  the  forms. 

CoxciiKTE  Gravity  Retaining  \Yall 

The  new  channel  line  approaches  so  nearly  to  the 
power  house  of  the  Indianapolis.  Terre  Haute  &  Eastern 
Electric  Ry.  at  loth  St.  that  there  is  not  room  for  the 
full  dimensions  of  the  levee.  Here  a  concrete  gravity 
wall  will  be  built,  with  backfill  behind  it  and  the  levee 
slope  in  front,  the  wall  being  covered  for  its  entire  length. 
This  wall  will  be  about  !>•")()  ft.  long,  containing  about 
10,000  cu.yd.  The  contractors  are  Hickey  Brothers,  of 
St.  Louis,  Mo. 

The  section  is  similar  to  that  of  the  river  wall.  Fig.  5. 
The  base  of  the  wall  is  practically  a  rectangular  block 
5  ft.  deep  and  8  ft.  3  in.  to  14  ft.  10  in.  wide.  It  has 
pockets'  in  the  top  to  bond  with  the  upper  portion,  which 
is  built  separately.  This  wall  has  four  rows  of  timber 
piles  18  ft.  below  the  base  and  with  18  in.  of  their  heads 
embedded  in  the  concrete. 

The  concreting  plant  is  located  near  10th  St.  The 
materials  are  brought  in  on  railway  cars.  Sand  and 
gravel  are  dumped  from  these  cars  into  a  track  hopper, 
beneath  which  is  a  pit  for  the  bucket  of  a  Galion  unloader. 
operated  by  a  gasoline  engine.  A  man  beside  the  track- 
operates  a  lever  for  the  hopper  gate  by  which  the  bucket 
is  filled  and  another  lever  for  starting  and  stopping  the 


FIG.   6.    STEEL  FORMS  WITH  FRAMES  AND  PANELS 
FOR  CONCRETE  RIVER  WALL 

The  bottom  panels  at  the  right  have  been  removed  to  sho 
the  smooth  surface  of  the  concrete 


engine.  The  bucket  travels  up  an  incline  to  the  top  of 
the  storage  bin. 

From  this  bin  the  materials  are  fed  to  a  measuring  box 
containing  the  amount  for  a  batch  of  concrete.  This  is 
at  the  ground  level  and  has  a  drop  bottom  through  which 
the  charge  is  delivered  to  the  steel-lined  charging  hopper 
of  a  Milwaukee  1-yd.  mixer  operated  by  an  electric  motor. 


November  18,  1915 


EIGIFEEEING  NEWS 


965 


The  cement  is  stored  in  a  shed  at  the  ground  levei,  and 
tiie  sacks  arc  emptied  into  the  hopper. 

The  concrete  is  discharged  into  a  1-vd.  bucket  in  an 
elevator  tower,  which  was  60  ft.  high  for  the  work  on 
the  lower  portion  of  the  wall.  From  this  the  concrete 
was  spouted  directly  into  place  or  into  small  steel  side- 
dump  cars,  which  were  hauled  by  mules  to  a  chute  For 
the  upper  section  of  the  wall  the  tower  was  made  150 
ft.  high,  so  that  the  spouting  could  reach  the  entire  len°-th 
of  the  work. 

For  this  upper  section  of  the  wall  Blaw  steel  forms 
are  used,  m  lengths  of  30  ft.  These  are  suspended  from 
a  traveling  frame  that  straddles  the  walls  and  forms  and 
can  be  moved  ahead  on  rollers.  Two  derricks,  with  grab 
buckets,  make  the  excavation  for  the  lower  portion  of  the 
wall.  These,  as  well  as  the  pumps,  are  operated  bv  elec- 
tricitv. 


Near  Maryland  St.  the  Levee  crosses  three  railways 
which  are  at  the  level  of  the  top  of  the  levee.  Ys  the 
grades  could  not  be  raised,  the  roadway  of  the  levee  is 
depressed  about  14  ft.  to  pass  under  the  tracks,  as  shown 
m  Fig  3.  A  concrete  wall  (Fig.  5)  retains  that  portion 
oi  the  levee  (20  ft.  wide  on  top)  on  the  river  side  of  this 
depression.  Along  „  part  of  the  land  side  is  a  small 
retaining  wall,  extending  between  the  bridge  abutments 
and  holding  the  toe  of  the  railway  fills. 

The  river  wall  contains  about  5,000  eu.yd.  and  was 
built  m  wood  forms.  The  30-ft.  roadway'  is  level  for 
about  500  ft.  at  the  depressed  level,  and 'has  approach 
grades  of  3%.  It  will  be  paved  with  brick  on  2  in  of 
sand  and  6  m.  of  concrete.  There  will  be  one  6-ft.  side- 
walk, having  a  3-in.  concrete  slab  on  12  in.  of  cinders 

4^7°?  °* this  Subway  was  done  bv  th('  Marsch,  Cleary- 
V\  hite  Co.,  but  the  railways  built  the  bridge  abutments 


An  Editorial  Eevie 


SI  A OPSIS  A  review  of  the  special  features  and 
advantages  of  different  forms  of  power— steam 
electricity,  gasoline  and  compressed  air—based 
upon  accumulated  experience  of  numerous  con- 
tractors and  engineers  engaged  on  work  of  various 
lands  in  different  sections  of  the  country,  as  well 
as  from  the  manufacturers  of  machinery.  It  pre- 
sents a  summary  of  experiences  and  opinions  and 
does  not  attempt  to  make  recommendations  or  form 
conclusions. 

In  purchasing  equipment  for  contracting  or  other  con- 
struction work  an  important  consideration  is  the  power  to 
be  used  For  each  job  the  problem  must  be  dealt  with 
m  the  light  of  the  conditions  affecting  that  job.  Local 
conditions  or  features  have  an  important  bearing  upon 
the  plant  and  its  operation,  and  may  make  one  form  of 
power  or  another  desirable,  quite  apart  from  general  con- 
siderations. In  other  cases  two  or  more  forms  of  power 
may  be  equally  suitable  or  available,  and  then  the  ques- 
tion becomes  one  of  convenience  and  economy 

The  selection  will  depend  to  some  extent  on  the  loca- 
tion, whether  m  a  city  or  town  or  in  open  country.  Other 
factors  to  be  kept  in  view  are  the  class  of  work  and  the 
machinery  to  be  used,  the  character  of  the  labor,  the  fuel 
available,  the  water-supply,  the  distribution  of  the  con- 
struction plant  (whether  concentrated  or  scattered)  the 
size  ot  the  job,  the  time  it  will  occupy  and  the  equipment 
on  hand  or  to  be  purchased.  On  construction  work  the 
question  of  fuel  consumption  may  be  much  less  important 
than  reliability  and  continuous  operation  of  the  plant. 
The  cost  due  to  loss  of  time  bv  an  occasional  idle  crew 
waiting  tor  repairs  to  be  made  is  greater  than  a  big  sav- 

hou7d  Z  ,1  f  rThiS  d°eS  n0t  mean  that  ^rect  waste 
Should  be  allowed.  In  fact,  an  essential  for  financial  suc- 
cess m  contracting  and  for  economical  construction  under 

L  J  ^7W1  6?y  C°ntract  °r  ^  labor~is  the  bat- 
ing and  checking  0f  waste  and  leaks  throughout  each  job 


JW 

The  forms  of  power  to  be  considered  are  steam,  gasoline 
and  oil.  electricity  and  compressed  air. 

Steam  power  is  used  so  largely  and  has  been  employed 
for  so  long  that  the  handling  of  steam-driven  machines 
is  wel  understood.  It  is  natural  to  expect  this  power 
to  be  held  in  great  favor.  Its  strong  points  are  its  relia- 
bility and  flexibility,  the  readiness  with  which  it  can  be 
adapted  to  varying  conditions,  its  ability  to  stand  over- 
loading and  hard  usage,  its  successful  operation  with  the 
smallest  and  largest  machines,  the  simplicity  of  making 
wide  speed  variations,  ami  the  ease  of  adjustments  and 
repairs.  All  these  are  cited  by  different  contractors  and 
engineers  as  the  results  of  their  experience 

Another  point  in  its  favor  is  that  it  is  easy  to  obtain 
abor  familiar  with  steam  plant,  and  competent  not  only 
to  handle  it  but  also  to  maintain  and  repair  it  In 
operating  such  machines  as  hoists  and  excavators,  experi- 
enced men  seem  to  know  instinctively  just  how  to  apply 
steam  power  and  how  best  to  work  the  machine  under 
difficulties.  This  may  not  seem  important  when  selecting 
equipment,  but  the  contractor  or  the  engineer  in  charge 
of  construction  will  find  it  a  verv  important  factor  in 
getting  the  most  out  of  his  apparatus. 

On  the  other  hand,  there  are  boiler  troubles  to  be 
expected  ;  the  questions  of  space  and  weight  may  enter 
into  consideration ;  and  steam  is  not  adapted  for  economi- 
cal distribution  from  a  central  boiler  plant.  The  supply 
of  coal  to  small  scattered  machines  is  troublesome  and 
cost  v.  and  there  is  often  great  waste  of  fuel  at  such 
machines.  The  fuel  consumption,  however,  may  be  a 
relatively  unimportant  matter.  An  adequate  supply  of 
water  or  water  of  quality  suitable  for  boilers,  is  occa- 
sionally an  almost  insuperable  difficulty.  In  cities  the 
use  of  steam  may  be  objectionable,  or  even  prohibitive 
on  account  of  the  smoke,  noise  and  dirt.  Oil,  or  choline 
and  electricity  may  then  be  considered. 

Electric  power  has  been  used  with  great  success  for 
driving  such  varied  machinery  as  concrete  mixers,  hoists 
pumps,  compressors,  steam  shovels,  etc.     Some  users 
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however,  consider  it  less  satisfactory  ilian  steam  for  hoists 
subject  to  such  severe  service  as  those  on  piledrivers,  der- 
ricks and  locomotive,  cranes.  The  toroue  and  overload 
characteristics  of  available  electric  motors  range  so 
widely  that  practically  any  needs  can  be  met.  The  motor 
is  not  quite  so  ragged  as  the  steam  engine,  however,  since 
when  it  gets  stalled  there  are  severe  though  brief  rushes 
of  current  which  through  repetition  seriously  injure  the 
insulation  and  reduce  the  useful  life.  Electric  machinery 
requires  intelligent  installation  and  handling,  but  some 
of  those  who  have  used  various  kinds  of  power  are  of 
opinion  that  under  such  conditions  electricity  presents 
many  practical  and  economic  advantages.  The  power 
usually  is  obtained  from  existing  sources  of  supply,  but 
under  special  conditions  and  for  very  large  jobs  it  now  be 
economical  to  generate,  current  on  the  work. 

Electric  Poweb  Has  Important  Advantages 
A  number  of  contractors  doing  work  in  large  cities 
report  that  they  use  electric  power  whenever  possible.  At 
ordinary  rates  it  is  usually  the  cheapest,  due  largely  to 
the  elimination  of  waste  which  usually  occurs  with  steam 
or  other  fuel.  The  machinery  can  be  started  and  stopped 
without  any  preliminary  "warming-up"  or  stand-by 
expenses.  Tins  equipment  is  considered  also  to  be  more 
reliable  than  gasoline  ami  fully  as  reliable  as  steam. 
There  has  been  little  trouble  from  failures  or  breakdowns 
to  cause  high  labor  cost  and  other  expenses  of  having  a 
lar^e  gang  of  men  disorganized  while  repairs  are  being 
made.  In  cities  the  freedom  from  smoke,  dirt  and  noise 
is  a  special  advantage,  apart  from  the  question  of  cost. 

The  power-supply  lines  in  cities  are  usually  numerous 
and  well  protected.  In  many  places  they  are  under- 
ground. Under  such  conditions  there  is  not  apt  to  be  a 
complete  interruption  to  the  power  supply.  Not  as  much 
can  he  said  for  rural,  districts,  if  reliance  has  to  be  placed 
on  a  single  transmission  or  distribution  line. 

The  use  of  electricity  by  no  means  has  been  confined 
to  cities,  however.  Electric  shovels  (mainly  of  the  smaller 
class)  have  been  used  in  a  number  of  cases.  On  the 
Mesabi  iron  range  the  Great  Northern  Tower  Co.  has 
sought  to  develop  a  field  for  the  use  of  its  current  in 
operating  the  excavating  shovels,  but  as  yet  no  large- 
size  electrical  shovels  suited  for  this  work  have  been 
reported.  Electrically  operated  suction  dredges  have 
been  used  in  several  cases,  notably  at  Pearl  Harbor,  East 
St.  Louis,  Cleveland  and  Minneapolis  (see  Engineering 
News,  June  13,  1912,  p.  1105;  Aug.  28,  1913,  p.  432; 
Feb.  4  and  May  fi,  191.),  pp.  22()  and  889).  All  the 
diversified  construction  work  on  the  Sun  River  Project 
of  the  United  States  Reclamation  Service  is  being  done 
by  electric  equipment.  Details  of  this  work  were  pre- 
sented in  Engineering  News,  Oct,  29,  191  1.  p.  870.  Elec- 
tric rock  drills,  of  both  piston  and  percussion  types,  are 
available  (see  Engineering  News,  Mar.  5.  1914,  p.  499; 
duly  30,  1911,  p.  219;  Sept.  16,  1915,  p.  576).  One  of 
the  great  advantages  claimed  for  both  is  a  90$  reduction 
in  power  required  for  a  given  job. 

Electric  Plant  i  on  a  Drainage  Contract 
A  construction  plant  with  semipermanent  generating 
station  was  proposed  for  a  large  land-drainage  contract, 
where  the  work  would  last  for  some  years  and  would  call 
•for  the  regular  operation  of  four  or  five  large  excavators. 
The  estimates  of  first  cost  and  daily  cost  of  operation  of 


this  plant  did  not  show  a  saving  over  individual  steam- 
operated  equipment,  but  it  was  figured  that  the  daily  out- 
put would  he  greater,  thus  showing  a  lower  cost  per  cubic 
yard  of  material  excavated. 

For  the  efficient  and  economical  operation  of  this  elec- 
tric plant  it  was  proposed  to  organize  the  work  as  follows: 
(  1  )  A  civil  engineer  as  general  superintendent,  to  have 
charge  of  the  men  operating  the  excavators  and  to  watch 
the  cost  per  cubic  yard;  (2)  an  electrical  engineer  as 
assistant  superintendent,  to  have  charge  of  the  electrical 
equipment  and  transmission  lines  and  of  all  labor  han- 
dling this  equipment;  (3)  a  mechanical  engineer  as 
assistant  superintendent,  to  have  charge  of  all  machinery 
up  to  the  motor  and  of  all  labor  engaged  upon  the 
machinery. 

An  interesting  example  of  the  use  of  electric  current 
on  construction  work  is  afforded  by  the  Lahontan  dam  of 
the  United  States  Reclamation  Service  {Engineering 
News,  April  22,  1915),  where  a  water-power  generating 
plant  was  installed.  Coal  would  have  cost  $9  per  ton 
delivered,  and  a  large  saving  was  effected  by  the  use  of 
current  costing  only  about  lc.  per  kw.hr.  Besides  the 
huge  saving  in  cost,  it  was  found  that  the  eableways,  der- 
ricks, shovels,  excavators,  pumps,  conveyors  and  practi- 
cally  all  the  construction  machinery  were  operated  more 
conveniently.  Breakdowns  or  delays  for  repairs  were 
rare.  There  were  no  banking  and  starting  of  fires  and  no 
freezing  of  pipes.  The  superintendent  states  that  "when 
the  day's  work  was  done,  the  switch  was  thrown  and  cverv- 
body  walked  oil  the  job  knowing  that  the  machine  would 
start  in  the  morning  when  the  switch  was  thrown  on." 

Electric  Poweb  fob  City  Construction 
In  many  cases  power  is  taken  from  the  trolley  wires 
of  street  or  interurban  electric  railways;  but  this  is  apt 
to  he  unsatisfactory  because  of  the  great  variation  in 
voltage  during  hours  of  peak  loading  or  when  a  number 
of  cars  are  operating  on  the  line  with  the  machines.  This 
may  not  he  serious  for  miscellaneous  small  work  done 
by  the  railway  company's  force,  but  on  a  large  job  it  is 
likely  to  be  serious  for  contractors,  some  of  whom  have 
called  attention  to  this  point, 

The  use  of  electricity  in  large  cities  may  also  impose 
special  difficulties  upon  the  contractor  due  to  the  exist- 
ence of  more  than  one  style  of  supply.  It  is  stated  that  in 
Greater  New  York,  for  instance,  a  contractor  wishing  to 
operate  his  plant  by  electricity  must  have  several  differ- 
ent types  of  motors  on  hand.  In  some  sections  there  is 
only  direct  current,  hut  of  220  and  550  volts,  while  in 
other  districts  there  is  alternating  current  of  three  volt- 
aims,  so  that  live  different  motors  must  be  available  for 
each  machine.  It  may  be  possible  to  secure  convertible 
direct-current  motors  and  proper  transformers,  so  that 
only  two  or  three  motors  would  he  necessary.  In  the  city 
the  price  of  current  also  varies  greatly,  ranging  upward 
from  IVoc  per  kw.hr.  However,  several  very  favorable 
replies  indicate  that  this  difficulty  is  not  serious. 

Field  foe  Gasolink  and  Oil  Power 
Gasoline  engines  have  been  used  extensively  for  the 
operation  of  construction  equipment,  but  mainly  for  the 
smaller  class  of  machines,  although  dredges,  shovels  and 
other  excavators  may  he  included  in  the  list.  They  are 
considered  especially  suitable  for  small  scattered  jobs, 
whether  in  the  city  or  (he  country.    These  engines  are 
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constant-speed  motors,  which  is  an  advantage  in  some  cases 
and  a  disadvantage  in  others. 

Starting  is  difficult  compared  with  steam  and  electric 
drive.  The  engines  have  to  be  turned  over  a  few  times 
by  hand  or  auxiliary  power,  while  the  machine  is  lightly 
loaded,  and  then  the  load  has  to  be  thrown  on  more  or 
less  gradually  by  a  clutch.  Starting  is  so  inconvenient 
that  the  engine  is  not  stopped  for  small  idle  intervals 
This  throws  a  heavy  burden  on  the  clutch  and  increases 
both  the  maintenance  and  delays  to  work.  Some  shovels 
employ  a  stepped-drum  hoist  so  as  to  get  slow  speed  and 
large  torque  while  the  dipper  is  in  its  bank,  but  high 
speed  and  small  torque  when  free  of  the  bank. 

Gasoline  power  is  regarded  by  many  contractors  as 
a  necessary  auxiliary  to  steam  plant  and  not  a  real  com- 
petitor.   There  are  localities  where  the  cost  of  fuel  and 
good  boiler  water  or  the  existence  of  smoke  ordinances 
makes  gasoline  the  only  alternative.    There  is  no  possi- 
bility of  distribution  of  power,  as  with  steam  or  electricity 
An  objection  raised  by  several  contractors  who  have 
had  experience  with  the  engines  is  that  they  are  liable  to 
frequent  stops  and  breakdowns,  causing  loss  of  valuable 
time  and  increasing  the  labor  cost  by  rendering  gangs  of 
men  idle  until  repairs  are  made.    One  cause  of  this 
seems  to  be  the  general  idea  that  any  laborer  can  operate 
a  gasoline  engine.    Experience  indicates  that  for  satis- 
factory  work  it  requires  intelligent  handling  and  regular 
oversight.    If  the  engine  is  left  to  a  man  who  simply 
starts  it  and  then  goes  about  other  work,  trouble  is  liable 
to  occur.   Difficulty  in  getting  operators  who  can  remedy 
detects  and  make  repairs,  and  the  delav  and  expense  in 
getting  repair  men  from  the  shops  are  other  objections. 

Some  contractors  consider  gasoline  engines  suitable  for 
hght  machines,  but  inadvisable  for  larger  machines  and 
others  are  doubtful  of  them  for  v/ork  where  it  is  im- 
portant that  there  should  be  no  interruption  and  where 
delays  or  stoppage  would  be  serious,  as  in  pumping  out 
coffer-dams,  etc.  On  the  other  hand,  it  is  admitted  that 
their  use  is  increasing,  and  that  greater  experience  with 
them  (alike  by  builders,  users  and  operators)  will  result 
m  more  satisfactory  service. 

For  small  concrete  mixers  the  gasoline  engine  is  lighter 
and  more  convenient  than  a  steam  engine  and  boiler  It 
also  requires  less  attention.    Gasoline  road  rollers  are 
said  to  show  an  economy  over  steam  rollers,  due  largely 
to  the  fact  that  they  can  work  continuouslv  without  stop- 
pages and  delays  for  taking  coal  and  water',  raising  steam 
banking  fires,  cleaning  flues,  etc.    Comparing  a  certain 
gasoline  roller  and  two  steam  rollers  operating  in  the  same 
service,  the  daily  cost  of  the  first  averaged  $5.14  against 
$9  and  $10.26  for  the  others.    The  cost  for  fueh  oil  and 
waste  averaged  $1.14  for  the  gasoline  machine  and  $1  34 
and  $2.21  for  the  steam  machines.    A  high  item  of 
expense  for  the  latter  was  the  teaming  of  coal  to  the 
rollers,  which  averaged  $3.69  and  $4.07  per  day 

Gasoline  shovels  are  considered  less  speedy  and  reliable 
than  those  operated  by  steam,  while  for  contractors'  loco- 
motives it  has  been  suggested  that  a  cheap  but  efficient 
vanable-speed  transmission  is  needed  to  make  the 
machines  satisfactory.  Reliable  and  efficient  hydraulic 
transmissions   are   available,   but   makers   of  gasoline 

TZZ      Crr°1ntract01rS'  Sei'vice  have  keP*  a^y  from  such 
apparatus.   The  machinery  concern  which  is  brave  enough 
o  undertake  to  apply  these-or  some  simpler  devices- 
to  its  work,  it  is  reported,  should  reap  a  good  reward 


Gasoline  engines  are  used  extensively  in  the  construc- 
tion work  of  the  United  States  Reclamation  Service 
especially  on  the  smaller  jobs  in  desert  country  which  are 
so  scattered  that  the  distribution  of  coal  would  be  incon- 
venient and  expensive,  while  electricity  would  be  out 
of  the  question.  Until  within  the  past  two  or  three  years 
steam  was  considered  as  being  the  more  reliable,  and  is 
still  used  for  some  of  the  concrete  mixers,  which  work  in 
a  cloud  of  dust  and  cement.  Rut  for  pumps,  elevators, 
hoists,  etc.,  the  gasoline  engines  have  been  found  very 
satisfactory. 

Attention  must  be  given  to  the  fuel.    In  most  cases 
it  is  common  gasoline,  but  kerosene  and  distillate  have 
been  used  with  success.    Often  the  engines  are  started  on 
higher  grade  fuel  and  changed  over  after  a  few  minutes 
In  one  case  "motor  spirit"  was  substituted  for  gasoline 
because  of  its  lower  cost,  but  it  caused  excessive  deposits 
ot  carbon  m  the  engine,  with  consequent  irregular  spark- 
ing and  combustion  and  frequent  delays  of  15  min  or 
more.   The  expense  due  to  idle  labor  was  so  much  greater 
than  the  saving  in  fuel  that  the  best  grade  of  gasoline 
was  used  for  the  remainder  of  the  work.   Engines  working 
on  distillate  have  been  employed  to  operate  drag-scrapers 
Oil  engines  are  successful  for  stationary  plants,  pumping 
engines,  etc.,  but  are  felt  to  be  generally  too  heavy  for 
portable  plants.    Some  notable  designs  of  dredges 'with 
internal-combustion  engines  were  described  in  Engineer- 
mg  News,  Sept.  12,  1912,  p.  468,  and  Jan.  28,  1915. 
p.  1/3. 

Compressed  Air 
The  use  of  compressed-air  power  is  limited  usually  to 
special  kinds  of  apparatus,  and  it  is  only  rarely  that  it 
is  distributed  over  a  wide  area  to  serve  the  various 
machines  employed  on  a  .construction  job.    Such  a  case 
would  be  where  a  large  supply  of  air  at  suitable  pressure 
was  necessary  for  special  work.    Considering  power  dis- 
tribution alone,  air  is  more  efficient  than  steam   due  to 
the  lack  of  heat  losses.    The  generation  of  compressed 
air  is  of  course  inefficient.    Compressed  air  is  in  general 
use  for  rock  drills,  and  it  lias  been  applied  also  to  hoists 
pumps  and  other  machinery.    Pumping  water  from  deep 
wells  is  one  of  its  most  successful  applications— both  in 
temporary  and  permanent  plants.    The  efficiency  is  rathei 
low,  but  the  investment  charges  and  upkeep  are  low  On 
steel  bridge  and  building  construction  some  compressed- 
air  power  for  riveters,  hand  hammers,  etc..  is  required 
whatever  other  power  there  may  be— for  instance,  at  the 
Quebec  Bridge  (see  Engineering  News  of  Oct.  14,  1915) 
For  tunneling,  compressed-air  drills  and  shovels  are 
largely  used  because  of  the  freedom  from  noxious  gases 
and  heat.    In  recent  years  systems  for  mixing  and  placing 
concrete  behind  tunnel  forms  by  compressed-air  carrier 
systems  has  come  into  considerable  use  (see  Engineering 
News  of  Dec.  31,  1914,  p.  1296,  for  work  done  in  New 
York  City,  and  Jan.  21,  1915,  p.  ^3,  for  an  installation 
at  Montreal). 


The  Inflammability  of  Gasoline  and  air  mixtures  has  been 
recently -redetermined  by  G.  A.  Burrell  and  H.  T.  Boyt  of  the 
United  States  Bureau  of  Mines,  and  their  results  are  reported 
in  Technical  Paper  115,  Just  issued.  With  gasoline  having  a 
specific  gravity  of  73°  Be.,  the  limits  between  which  the 
gasoline  and  air  mixtures  were  inflammable  were  found  to 
be  1.4%  and  6.4%  of  gasoline  vapor.  When  the  initial 
temperature  was  increased  before  ignition  the  low  limit  was 
reduced  to  1.02%.  The  range  for  complete  combustion  of 
mixtures  was  narrow  and  found  to  lie  between  about  15% 
and  2.5%  of  gasoline. 
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SYN  0PSI8— Review  of  the  development  of 
American  practice  in  excavating  rock-  under  water. 
First  of  a  series.  Design,  equipment  and  use  of 
drill  barges  for  nontidal  waters. 


In  spite  of  the  great  advances  in  50  years  of  American 
practice  in  subaqueous  rock  excavation,  there  has  been  no 
single  review  of  its  progress  or  any  complete  presenta- 
tion of  the  methods  and  apparatus  developed.  That  lack 
it  is  hoped  to  supply  in  some  measure  by  this  and  two 
subsequent  articles,  for  the  accumulated  experience  of 
one  of  the  largest  makers  of  subaqueous  rock-drilling 
equipment  has  been  made  available.  Of  course  there  are 
some  matters  which  might  have  been  better  treated  bad 
the  files  of  all  the  manufacturers  and  contractors  been 
open  for  use. 

Economics  <>k  Subaqueous  Work 

()t  the  best-known  methods  of  excavating  rock  under 
water — breaking  by  impact  and  dredging  the  debris, 
drilling  and  shooting  before  dredging  and  simple  dredging 
without  previous  work — drilling,  shooting  and  dredging 
is  the  scheme  most  extensively  employed.  Therefore  the 
other  procedures  will  be  briefly  dismissed  here  to  take  up 
the  practices  in  this  line  alone,  for  this  work  is  truly  an 
art  in  itself. 

It  appears  to  be  still  an  open  question  (according  to 
the  General  Report  of  the  12th  International  Naviga- 
tion   Congress,    L912,    "High-Powered    Dredgers  and 


"Ingersoll-Rancl  Co.,  11  Broadway,  New  York  City. 


.Means  of  Removing  Rock  Under  Water")  whether  it  is 
more  economical  in  the  softer  rocks,  such  as  corals,  soft 
limestone,  tufas,  etc.,  to  build  large  dredgers  of  great 
power  to  excavate  without  blasting  or  to  use  a  lighter 
and  less  costly  dredger,  loosening  or  breaking  the  material 


PIG.  1.    BARGE  WITH  CORE  DRILL 


FIG.  2.    DRILL  BARGE  "HURRICANE" 

by  the  use  of  explosives.  In  using  powerful  machines 
without  blasting  there  is  always  great  strain  and  wear  on 
both  hull  and  machinery  with  consequent  depreciation. 
The  question  then  is  whether  this  depreciation  costs  more 
than  the  drilling  or  blasting  or  whether  the  increased 
quantities  that  would  be  dredged  in  the  same  period  of 
time  when  the  material  has  been  broken  up  by  explo- 
sives would  compensate  for  the  cost  of  drilling  and 
blasting. 

From  a  great  amount  of  data  available  (reviewed  in 
the  report  cited  already)  it  would  appear  that  drill- 
ing and  blasting  by  the  American  method  are  the  most 
rapid  and  economical  means  of  preparing  the  harder  rocks 
for  dredging  where  the  depth  of  rock  to  be  removed  is 
greater  than  2  ft.  When  the  rock  to  be  removed  is  less 
than  2  ft.  in  depth  the  impact  breaker  attains  greater 
economy  as  a  means  of  loosening  the  rock.  This  depth  of 
2  ft.  may  be  increased  in  thinly  stratified  rock  or  in  rock 
that  shatters  easily. 

Eaely  Methods  of  Excavation 

In  the  early  days  the  usual  methods  were  to  lower  ex- 
plosives on  the  surface  of  the  rock  and  attempt  to  fracture 
it  by  "surface  blasting."  The  surface  blast  has  very  little 
effect  on  a  ledge,  but  it  can  break  up  boulders  and  jagged 
projections  of  rock  in  a  fairly  satisfactory  manner.  Later 
a  form  of  drop  bar  was  introduced,  by  means  of  which 
holes  were  drilled  and  charges  inserted  in  the  regular  way. 
This  process  was  very  slow  and  correspondingly  expensive. 
Still  another  form  consisted  of  a  very  heavy  cast-iron  bar 
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BUFFALO  DREDGING  CO.'S  "NO.  5' 


tipped  with  a  sharp  steel  point,  which  was  alternately 
raised  and  allowed  to  drop  on  the  rock.  The  bars  used 
in  this  method  weigh  many  tons.  In  operation  the  sharp 
point  strikes  the  rock  with  great  force  and  breaks  off  a 
certain  amount  with  each  blow.  We  occasionally  hear  of 
this  system  being  used  abroad  even  today,  but  in  America 
it  has  been  abandoned  almost  entirely  for  drilling  and 
shooting. 

Diving  is  scarcely  ever  necessary  nowadays  owing  to  the 
fact  that  wherever  required  both  the  drilling  and  charging 
can  be  done  through  submarine  tubes,  which  serve  very 
efficiently  as  guides.  In  the  early  days  it  was  necessary 
to  send  a  diver  down  to  guide  the  bit  until  the  hole  was 
started,  but  through  long  experience  the  drill  runners  have 
acquired  a  highly  developed  "sense  of  feeling,"'  which, 
added  to  the  more  adequate  means  now  at  their  disposal, 
makes  it  possible  to  carry  on  all  the  operations  from  above 
the  surface.  Improvements  in  the  drilling  apparatus  and 
in  the  methods  of  controlling  it — especially  the  more  re- 
cent methods  of  steam  control — have  greatly  broadened 
the  field  of  subaqueous  excavation  and  lessened  the  cost  of 
operations. 

There  are  four  distinct  methods  of  subaqueous  rock 
drilling  in  extensive  use  today,  as  follows:  (1)  From 
a  floating  drill  barge,  equipped  with  movable  towers  on 
which  the  drills  are  mounted;  ('!)  from  a  floating  boat 
equipped  with  submarine  drilling  frames,  which  carry 
the  drills  and  which  can  lie  lowered  to  the  rock  bottom; 
(3)  from  a  platform  adjusted  so  that  it  can  be  raised 
above  the  wash  of  the  waves,  and  equipped  with  tripod 


drills:  (4)  from  a  floating  raft  or  pontoon  equipped  with 
tripod  drills. 

The  later  developments  in  submarine-rock  excavation 
may  be  said  to  comprise  refinements  rather  than  changes 
of  method,  the  four  systems  being  those  in  vogue  today. 
Even  with  such  a  variety  of  methods  practically  every  job 
involves  special  problems  peculiar  to  itself,  so  that  much 
ingenuity  is  frequently  demanded  of  the  engineer  in 
charge,  as  well  as  the  crew. 
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Rock  Drilling 

In  studying  operations  on  inland  rivers  and  lakes  and 
in  sea  harbors  where  there  is  little  difference  in  tide  levels, 
it  is  seen  that  much  of  the  information  to  be  recorded 
is  equallv  applicable  to  other  fields. 

Before  undertaking  subaqueous  rock  excavation  it  is 
sometimes  necessary  to  do  a  certain  amount  of  prospect- 
ing to  determine  the  character,  order,  thickness  and  ex- 
tent of  materials  below  the  bed  of  the  channel.  With 
such  information  at  hand  the  contractor  is  in  a  better  po- 
sition to  figure  the  probable  cost  of  rock  removal  and  the 
engineer  in  charge  is  better  able  to  plan  the  work. 

The  core  drill  is  the  most  convenient  and  efficient  drill 
for  work  of  this  class,  as  it  extracts  a  core  which  is  a 
perfect  record  of  the  strata  to  be  penetrated.  It  has  been 
successfully  used  for  making  soundings  for  bridge,  wharf 
and  dam  foundations  and  for  channels.  Fig.  1  shows  a 
prospecting  barge  with  calyx  drill  used  by  the  C.  B.  & 
Q.  R.R. 

In  inland  waters,  waves,  strong  currents  and  the  pos- 
sibilitv  of  floods  are  occasional  difficulties  encountered 
and  tlie  likelihood  of  severe  storms,  extremely  low  tem- 
peratures, danger  from  ice  packs,  and  the  limitation  of 
working  space  due  to  density  of  navigation  are  special 
considerations  that  might  have  to  be  taken  into  serious 
consideration  in  choosing  equipment. 

The  various  depths  of  the  water  over  the  area  to  lie 
excavated  and  the  depth,  width  and  length  of  the  finished 
channel  must  also  be  taken  into  consideration  in  planning. 
Other  factors  are  the  nature  of  the  rock  bottom,  whether 
it  is  composed  of  sandstone,  limestone,  shale,  flint,  etc., 
or  a  combination  of  these  materials,  and  its  degree  of 
hardness.  It  has  also  to  he  determined  whether  the  rock 
is  homogeneous  or  stratified,  and  if  the  latter,  whether 
the  material  is  solid  or  loose.  The  nature  of  the  bottom 
mud  or  sand  covering  is  a.  matter  of  no  small  importance. 


FIG.   4.    GOVERNMENT  DRILL  BARGE   FOR  MISSISSIPPI  RIVER  WORK 
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For  work  in  nontidal  waters  the  drills  are  mounted 
on  barges  of  various  types,  and  in  designing  and  using 
drill  boats  the  direction  of  the  water  currents,  and  even 
the  direction  of  the  prevailing  winds,  arc  matters  that  are 
too  often  left  out  of  consideration  until  experience  has 
taught  that  it  pays  to  offer  the  least  resistance  to  these 
elements. 

When  the  above-mentioned  conditions  are  fully  known 
then  the  method  of  drilling,  the  sizes  and  lengths  of  start- 
ing and  bottoming  steel,  the  kinds  of  bits,  sizes  of  drilling 
machines,  etc.,  can  be  determined,  as  well  as  the  best 
means  of  penetrating  the  overburden,  should  there  be 
any. 

Spacing,  Depth  axd  Diameters  oe  Drill  Holes 
The  most  economical  spacing  and  diameters  of  the 
Imles  depend  on  a  number  of  factors,  such  as  the  hardness 
of  the  rock,  its  stratification  and  the  required  depth  of 
the  channel,  as  well  as  the  equipment  available  on  the 
boat.  As  a  rule  it  pays  to  drill  large  holes  and  fewer 
of  them,  permitting  the  use  of  heavy  charges.  The  diame- 
ters of  the  starter  bits  depend  on  the  depth  of  hole  to  be 
drilled,  and  for  a  channel  of  any  depth  usually  range  from 
D/2  to  6  in. 

The  most  economical  spacing  and  charging  may  be 
based  largely  on  the  experience  of  the  engineer  on  the 
ground,  but  are  best  determined  by  actual  trial.  It  is 
customary  to  drill  the  rock  directly  to  depth  rather  than  to 
remove  it  in  two  or  more  layers.  It  is  usually  necessary, 
however,  to  drill  the  holes  a  little  below  grade,  to  make 
sure  that  the  dredging  will  be  done  to  specified  depth. 
In  perfectly  homogeneous  rock  the  depth  below  pay  grade 
ought  to  be  about  half  the  distance  between  holes.  In 
practice,  however,  the  rock  is  seldom  perfectly  homo- 
geneous, and  therefore  this  rule  usually  has  to  be  modi- 
fied considerably,  as  it  is  cheaper  to  go  a  little  below 
grade  in  the  beginning  than  to  "sandpaper"  the  bottom 
after  dredging.  The  dip  of  the  river  bed,  stratification  of 
the  rock,  scan  is,  embedded  stones  or  pebbles,  boulders 
and  the  grain  of  the  rock,  all  affect  very  materially  the 
proper  depth. 

Many  of  the  most  important  subaqueous  drilling  op- 
erations in  this  country  have  been  for  improving  the 
waterways  of  the  Great  Lakes.  This  work  has  required 
the  heaviest  of  equipment  and  the  present  apparatus  has 
been  gradually  evolved.    Formerly  only  one  or  two  drills 


VTCi.  5.    SPUD  HOIST  ON  "HURRICANE" 


FIG.   6.    SPUD  HOIST  ON  MISSISSIPPI  BARGE 


were  mounted  on  each  barge,  and  the  boats  were  often  but 
little  more  than  makeshifts — old  scows,  etc.  As  the  art  of 
submarine  drilling  progressed,  boats  particularly  adapted 
to  such  service  were  developed,  the  largest  of  them  having 
as  many  as  five  or  six  drills. 

The  drill  barge  is  anchored  by  four  spuds,  or  mooring 
posts,  of  a  size  that  will  support  a  fraction  of  the  weight 
of  the  boat  and  insure  it  against  shifting.  The  drills 
are  usually  mounted  on  steel  or  wooden  guide  towers,  se- 
cured to  one  side  of  the  barge.  Many  of  these  boats  are 
built  almost  entirely  of  steel.  While  they  are  made  in  a 
great  variety  of  sizes,  in  recent  years  they  have  been  more 
or  less  standardized,  so  that  it  is  probably  safe  to  state 
that  the  length  seldom  exceeds  150  ft.  and  the  width  usual- 
ly ranges  from  35  to  4-0  ft.,  while  the  depth  is  usually 
(ii/2  or  7  ft, 

The  boats  contain  all  the  necessary  machinery  for  op- 
crating  the  spuds,  drills  and  anchors  and  have  a  sufficient 
coal  capacity  for  a  run  of  several  days.  The  boiler,  pumps, 
winch  engines  for  shifting  position,  the  coal  bunkers, 
sharpening  apparatus  and  all  auxiliary  equipment  are  usu- 
ally placed  on  the  barge  opposite  the  drills,  thus  balanc- 
ing and  making  the  outfit  self-contained. 

Evolution  of  Drill  Barges 

It  may  be  of  interest  to  review  briefly  the  history  of 
this  type  of  boat.  The  pioneer  in  the  modern  drill-scow 
method  of  submarine  rock  excavation  and  constructor  of 
the  drill  scow  substantially  as  it  stands  today  was  C.  F. 
Dunbar,  of  Buffalo,  N.  Y.  About  1866  Mr.  Dunbar  un- 
dertook the  removal  of  rock  from  the  channels  at  the  har- 
bor of  Erie,  on  Lake  Eric.  He  drilled  and  blasted  a 
portion  of  the  rock  through  the  ice,  in  winter  time,  and 
when  there  was  no  ice.  used  a  raft  for  the  purpose.  All 
the  drilling  was  done  by  hand.  The  average  depth  of  the 
excavation  in  the  rock  was  about  6  ft.  In  1872  Mr.  Dun- 
bar undertook  further  excavation  at  the  harbor  of  Port 
Oolborne,  on  Lake  Eric.  An  attempt  to  drill  by  hand 
failed,  because  the  rock  was  found  to  be  so  hard  that  three 
men  could  drill  only  about  1  ft.  in  a  day.  During  the 
following  winter  he  converted  an  old  50-ft.  dredge  into 
a  drilling  scow,  whi<  h  was  very  similar  in  its  main  features 
to  the  boats  used  today.  This  boat  employed  spuds  at 
the  comers  and  two  steam  drills  mounted  in  towers 
arranged  for  both  longitudinal  and  vertical  feed.  The 


November  18,  1915 


E  X  I)  I  N  E  E  R  I  X  G    X  E  W  S 


o:  i 


drilling  machines  were  raised  and  lowered  by  a  hand- 
operated  windlass  and  the  towers  were  moved  along'  the 
track  with  the  aid  of  crowbars.  The  boat  was  enabled  to 
drill  ten  holes,  spaced  5  ft.  apart  at  one  setting  of  the 
scow.  The  drill  feed  was  !'  ft.  Some  seven  or  eight 
years  later  Mr.  Dunbar  improved  his  boat  by  the  addition 
of  a  hydraulic  ram  with  which  to  move  the  drills  both  ver- 
tically and  horizontally,  and  by  the  use  of  a  steam  pump 
tn  force  Mater  into  the  drill  holes  for  the  purpose  of  keep- 
ing them  free  of  cuttings  and  debris. 

Handling  Dkill  Boats 

The  barge  is  anchored  by  means  of  cables,  anchor  chains 
or  spuds,  or  a  combination  of  these  means,  depending  on 
local  conditions.  In  very  swift  currents  chains  have  been 
found  more  advantageous  as  breasting  lines  than  Mire 
cables,  as  they  are  less  severe  on  the  breasting  gear  while 
shifting  position.  The  greater  weight  of  the  chain  permits 
an  amount  of  spring  or  elasticity  that  would  be  absent 
with  the  lighter  cable. 

In  operation  the  barge  is  brought  into  approximate 
place,  anchors  are  dropped  and  winches  used  to  move  the 
barge  into  exact  position.  The  heavy  spuds  are  dropped 
to  the  bottom  after  the  boat  is  properly  located  over  the 
work.  The  barge  is  then  lifted  until  a  sufficient  fraction 
of  its  weight  is  supported  by  the  spuds  so  as  to  insure 
holding  it  in  a  fixed  position.  Usually  a  lift  of  5  or  6  in. 
is  sufficient  to  hold  the  barge  steady.  These  spuds  are 
made  either  of  structural  steel  or  of  timber  and  have  the 


lower  end  fitted  with  a  steel  point  or  iron  shoe  intended  to 
penetrate  the  surface. 

The  drills  are  mounted  in  wooden  or  .structural-iron 
towers  and  have  effective  feeds  of  various  lengths  up  to 
about  25  ft.  At  first  the  drills  were  raised  and  lowered 
by  hand-operated  windlasses,  but  later  a  hydraulic  lift 
cylinder  connected  to  the  bat  king  of  the  drill  became  the 
common  means  of  raising  the  machine  in  the  guides,  the 
down  feed  being  accomplished  by  gravity.  With  later 
types,  steam  hoisting  engines  have  been  adopted  and  are 
considered  by  many  to  be  more  satisfactory.  They  cer- 
tainly require  less  power  and  enable  boats  working  in 
colder  climates  to  remain  in  operation  for  a  longer  season, 
steam-driven  machinery  not  being  so  easily  subject  to 
trouble  from  freezing  as  hydraulic  machinery. 

The  drill  towel's  rest  on  rails  running  the  length  of 
the  barge  and  fastened  to  the  deck.  There  are  the 
necessary  means  for  clamping  the  towers  in  different 
positions  along  the  rails.  Each  has  vertical  guides  on 
which  slides  a  heavy  cast-iron  saddle,  to  which  the  drill 
is  bolted.  In  the  steam  type,  ropes  or  cables,  passing  over 
one  or  more  sheaves  on  top  of  the  tower,  connect  this 
saddle  with  the  drum  of  the  hoisting  engine.  The  drill- 
feed  regulation  is  controlled  by  a  brake  lever  on  the 
hoisting  engine  operated  by  foot.  By  this  means  the  feed 
can  be  regulated  to  a  nicety,  and  it  also  insures  rapid 
handling  when  the  steel  must  be  lifted  from  the  hole.  En- 
gines for  this  purpose  are  also  built  with  throttle  reverse. 


PIG.  7.  FRONT  AND  SIDE  VIEW  OF  DRILL.  TOWERS  ON  MISSISSIPPI  BOAT 
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When  this  type  of  engine  is  employed  it  is  advisable  to 
employ  a  balanced-throttle  valve,  so  that  the  engine  can  be 
turned  a  small  amount  in  either  direction  when  desired, 
by  applying  slight  pressure  on  the  valve  by  hand. 

Pig.  7  shows  the  construction  of  a  drill  tower  on  the 
boat  illustrated  in  Pig.  4.    The  drills  on  this  boat  are  not 


FIG.  8. 


WAGON  TOWER  USED  ON  MOHAWK  RIVER 
DRILL  BARGE 


of  very  large  size,  having  only  4*4-in.  cylinders,  and  the 
tower  illustrated  is  therefore  of  relatively  small  size.  The 
views,  however,  serve  to  illustrate  clearly  the  principle 
of  operation,  irrespective  of  the  size  of  the  plant.  In 
some  cases  a  regular  drill-wagon  tower  has  been  adapted 
as  a  mounting  for  a  small  submarine  drill.  This  type 
(Pig.  8)  was  used  for  work  on  the  Mohawk  River,  where 
the  depth  of  cut  was  moderate. 

The  towers  are  moved  along  the  rails  in  a  number  of 
different  ways.  One  method  for  shifting  employs  a  sep- 
arate wheel  on  the  hoisting  engine  which  engages  with  a 
chain  secured  to  the  deck  at  either  end  of  the  drill-tower 
runway.  The  chain  wheel  is  connected  to  the  hoisting- 
engine  by  means  of  a  jaw  clutch,  the  chain  passing  over 
guide  wheels  in  the  base  of  the  tower.  This  is  an  efficient 
and  rapid  means  of  moving  the  frame  in  either  direction. 
Pig.  7  shows  how  a  rack  on  the  deck  engaging  a  cog 
wheel  on  the  drill  frame  is  utilized  for  the  same  purpose. 

In  the  okler  system  of  hydraulic  control  a  hydraulic 
cylinder  is  used  instead  of  the  hoisting  engine  (see  Fig. 
!)).  The  supply  pump  for  this  is  located  in  the  deck 
house  and  the  water  pipes  leading  to  the  tower  are  ar- 
ranged in  very  much  the  same  manner  as  described  later 


for  steam  control.  The  same  sizes  of  drills,  and  operated 
by  steam  in  the  same  way,  are  used  whether  steam  or 
hydraulic  control  is  employed  for  the  drill  towers. 

Piping  Arrangements  fob  Ekills 

The  movements  of  the  drill  tower  along  the  deck  and 
of  the  drill  up  and  down  in  the  guides  necessitate  flexible 
steam  and  hydraulic  connections,  so  that  the  pipes  will 
automatically  adjust  themselves  to  any  position  of  the 
tower.  A  variety  of  methods  is  in  common  use,  such  as 
short  lengths  of  hose,  telescopic  pipes,  or  arrangements 
of  swing- jointed  pipes  (Fig.  10).  Any  one  of  these  ar- 
rangements provides  for  the  vertical  as  well  as  horizontal 
movement  of  the  drill.  The  controlling  valve  for  the 
steam  is  located  within  convenient  reach  of  the  operator. 


FIG.  9.   HYDRAULIC  THROTTLE  CONTROL  ON  DRILL 
BARGE 

By  locating  the  main  steam  pipe  inside  of  the  deck  house 
it  is  protected  from  the  weather.  The  branch  pipes  may 
extend  through  the  deck-house  roof,  as  shown  in  Fig.  10. 
In  that  view  the  pipe  lines  are  arranged  in  pairs.  One 


PERFORMANCE  OF  THREE  DRILL  BARGES  ON  DETROIT  RIVER  IMPROVEMENT 


Boat 
1* 


2t 
31 


Spacing 
of 
Holes 
5     ft.  on 
deck;  i\- 
ft.  move- 
over 
5x5  ft. 


Average 
Total 
Depths 
of  Holes, 
Ft. 


Depth 
Drilled 
Below 

Pay 
Grade, 

Ft. 
3 


5x5  ft. 


12.1 
12i 


Holes 
per 

Shot 
650 


228 


Charge 
per 
Hole 
12  20-oz., 
60%  sticks 


Av.  No. 
Holes 
Drilled 
per 
Shift 
52 


32  > 


Lin. Ft. 
Drilled 
per 
Shift 
510 
(average) 


390 


Depth 
per  Drill, 
per  Hr., 

Inc. 
Delays, 
Ft. 
9.3 
(average) 


Speed, 
Ft.  per  Hr. 
Inc.  Set- 
ting, Cut- 
ting and 
Loading 
16.8 


Ratio 
Cutting 
to  Total 

Time 
0  669 


Ratio, 
Moving 
Boat  on 
Range  to 
Total 
Time 
0  091 


Ratio 
Idle  (Not 
Inc.  Mov- 
ing) to 

Total 

Time 

0  24 


Av.  C'u. 
Yd.  Pay 
Rock  per 

Shift 

280 


3U6 


25 


310 


8  9 


1 


13.4 


14 


0  588 
0  512 


0  013 
0  028 


0  399 
0  46 


270 


232 


20  20-oz., 
60%  sticks 
17  18-oz., 
60%  sticks 

*  Buffalo  Dredging  Co.'s  all-steel  boat  No.  5 — 138x31Jx6£  ft.;  steel  house  19x110  ft.;  four  spuds  with  6x8-in.  steam  engines;  two  steam  capstans;  two  Scotch 
boilers,  90-lb.  gage  pressure;  pump,  blower,  forge,  steam  hammer,  anvil,  bench,  vise,  acetylene  plant,  etc.;  five  Ingersoll-Rand  5}x8-in.  drills;  drill  feed,  19  ft.;  Dake 
steam  hoisting  engine;  2-in.  x  34-ft.  steels;  3J-in.  bit  gage;  Hn.  waterjet;  crew  of  5  drillers,  4  helpers,  2  blasters,  foreman,  fireman,  smith  and  2  smith's  helpers;  10- 
lir.  day  shifts  and  12-hr.  night  shifts. 

t  Dunbar  &  Sullivan's  "Hurricane"  (Fig.  2) — All-steel,  100  ft.  long;  four  spuds  with  engines;  two  steam  windlasses;  two  Scotch  boilers,  90-lb.  gage  pressure; 
three  pumps,  blower,  forge,  anvil,  bench,  vise,  dynamo,  etc.;  two  Ingersoll-Rand  5Jx5Hn.  and  two  Ingersoll-Rand  5Jx6J-  drills;  19-ft.  drill  feed;  hydraulic  -  ram  hoist; 
lHn.  x  35J-ft.  steels;  3J-in.  bit  gage;  J -hi-  waterjet;  crew  of  4  drillers,  4  helpers,  foreman,  fireman,  powderman,  smith  and  2  smith's  helpers;  two  shifts  of  11  hr. 
each. 

t  M.  Sullivan's  all-steel  boat  "Destroyer" — 110x33J  ft. ;  four  spuds  and  engines;  two  steam  capstans;  Scotch  boiler  for  100-lb.  gage  pressure;  two  pumps,  blower, 
forge,  anvil,  bench,  vise,  dynamo,  etc.;  four  Ingersoll-Rand  6{x9-in.  drills;  19-ft.  drill  feed;  hydraulic-ram  hoist;  2£  and  2$-m.  by  36J-ft.  steels;  4  and  4^-in.  bit  gage; 
J-in.  150-lb.  waterjet;  crew  of  4  drillers,  4  helpers,  foreman,  fireman,  blaster,  smith  and  2  smith's  helpers;  two  shifts  of  11  hr.  each. 
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FIG.  10.    FEED  PIPES  AND  SWING  JOINTS,  MISSISSIPPI 
DRILL,  BARGE 


supplies  steam  to  both  hoisting  engine  and  drill.  There  are 
three  swing  joints  between  the  deck-house  roof  and  tower 
and  three  more  between  the  hoisting  engine  and  drill.  The 
second  pipe  supplies  water  under  high  pressure  for  the 
washout  jet  and  is  similarly  equipped  with  swing  joints. 
The  movement  of  the  swing  joints  is  facilitated  by  swing- 
ing-crane adjustment  (Fig.  10)  or  by  a  guide  track  bent 
into  a  semicircle  upon  which  the  jointed  pipe  slides.  The 
steam  pipes  should  be  protected  by  nonconduetive  material 
as  far  as  practicable  so  as  to  reduce  the  loss  of  heat  by 
radiation. 

Drill-Barge  Performance  Records 

The  boats  employed  on  the  Livingstone  improvement 
of  the  Detroit  River  are  representative  of  the  types  under 
discussion.  Therefore  some  figures  are  appended  from 
the  records  of  three  typical  examples  of  the  many  boats 
employed  on  this  job.  (See  Dana  &  Saunders'  "Rock 
Drilling,"  Wiley  &  Sons,  New  York.)  The  three  boats 
were  owned  by  different  contractors.  The  channel  cut  was 
23  ft.  deep,  300  ft.  wide  and  was  on  the  18,250-ft.  long- 
section  of  the  job  known  as  Section  3.  The  rock  is  a  hard 
limestone  having  1  to  2  ft.  of  sand  overburden.  The  work 
was  divided  into  three  strips,  each  100  ft.  in  width,  and 
each  of  the  boats  referred  to  was  employed  on  a  part  of 
one  of  these  strips. 

Subsequent  Notes 

The  later  articles  on  subaqueous  drilling  will  discuss 
( 1 )  drills  and  drilling  machinery,  (2  )  work  in  tidal  waters 
with  submarine  frames,  (3  )  drilling  from  platforms  raised 
above  the  waves,  and  (4)  the  use  of  drill  pontoons  in 
shallow  waters.  Indebtedness  is  acknowledged  to  the 
sources  of  information  already  indicated.  In  addition 
special  acknowledgment  should  lie  made  to  Charles  C. 
Hansen,  of  Phillipsburg,  N.  ,).,  who  furnished  much  of 
the  detailed  information. 

W. 

Protecting  the  Water-Supply  of  Caracas — The  government 
of  Venezuela  has  appropriated  about  $16,000  for  the  purchase 
of  two  farms  situated  upon  one  of  the  watersheds  that  supply 
Caracas.  According-  to  United  States  Consul  Homer  Brett,  of 
La  Guaira,  these  farms  will  be  depopulated  and  reforested  as 
a  part  of  an  effort  to  improve  tho  water  supply  and  decrease 
the  hiprh  death  rate  of  Caracas. 


@ira  MaEaadoM^,  Project* 

By  Baiirv  DiBBLEf 

The  painting  of  the  penstocks  and  draft  tubes  of  the 
Minidoka  turbine  installation  has  been  a  source  of  con- 
siderable trouble.  Several  trials  were  made  before  any- 
thing was  found  which  would  withstand  the  action  of  the 
water. 

The  shop  paint  was  of  red  lead,  or  iron  oxide,  and  oil. 
A  further  coat  of  red  lead  and  oil  was  applied  on  the  job, 
after  assembling  and  riveting  the  pipes.  After  two  years' 
service  an  examination  showed  that  this  paint  had  practi- 
cally disappeared.  After  considerable  study  and  experi- 
ment, with  unsatisfactory  results,  the  following  formula 
for  red-lead  paint,  obtained  from  one  of  the  largest  paint 
manufacturers  in  the  country,  was  adopted,  the  lampblack 
being  used  as  a  hardener  for  the  surface: 

First  Coat — 30  lb.  red  lead  per  gallon  of  linseed  oil,  using 
one-third  boiled  and  two-thirds  raw  oil. 

Second  Coat — Same  as  above,  with  4  oz.  of  lampblack  per 
gallon. 

Third  coat — Same  as  above,  with  4  11).  of  lampblack  to  the 
gallon. 

Paint  was  applied  according  to  this  formula  during  the 
winter  1912-13.  After  part  of  this  work  was  done  the 
chief  electrical  engineer  suggested  that  we  try  the  material 
used  on  the  Los  Angeles  Aqueduct  (see  article  on  San 
Fernando  Siphon,  Engineering  News,  May  21,  1914), 
and  in  accordance  with  his  instructions  we  ordered  water- 
gas  tar  for  the  first  coat  and  coal-gas  tar  for  the  second 
and  third  coats.  This  was  applied  to  penstock  and  draft 
tube  No.  1. 

At  the  end  of  the  1913  season  the  red-lead  paints  applied 
according  to  the  above  formula  showed  decided  deteriora- 
tion where  in  contact  with  water,  while  the  tar  was  in  very 
good  shape,  except  for  slight  rust  spots  around  some  of 
the  rivets,  where  cleaning  evidently  had  not  been  properly 
done.  At  the  end  of  the  1014  season  the  lead  paint  had 
almost  entirely  disappeared  where  exposed  to  water  and 
the  tar  paint  was  in  good  condition  on  the  penstocks, 
but  was  apparently  getting  rather  thin  on  the  outside 
of  the  draft  tube.  Where  the  red  lead  does  not  come  in 
contact  with  the  water,  as  is  the  case  on  the  upper  part 
of  the  exterior  of  the  draft  tubes,  it  shows  no  deteriora- 
tion and  is  now  in  excellent  condition. 

During  the  fall  of  1914  the  parts  exposed  to  water  on 
all  the  draft  tubes  were  scraped,  cleaned  and  repainted 
with  water-gas  and  coal-gas  tar.  There  was  a  considerable 
variation  in  the.  condition  on  the  different  tubes,  due  to 
the  fact  that  some  had  two  coats  of  lead  and  some  three, 
and  also  due  to  the  fact  that  in  some  cases  the  weather  was 
cold  when  the  paint  was  applied,  and  it  therefore  may  not 
have  set  sufficiently  before  being  submerged  in  the  water. 
The  tar  paint  on  draft  tube  No.  1  would,  under  ordinary 
circumstances,  have  gone  a  much  longer  time  without 
renewing,  but  it  was  thought  advisable  to  go  over  it  in 
order  to  determine  what  condition  the  tar  coating  was  in. 
and  also  to  find  out  what  was  the  condition  of  the  iron 
underneath. 

Cleaning  was  done  by  means  of  steel  scrapers  and 
brushes.  With  the  lead  paint  the  iron  pitted  badly,  anil 
it  was  necessary  thoroughly  to  clean  out  the  loose  scale 

♦From  United  States  Reclamation  Record,  September,  191"). 
fEngineer  in  charge  of  power  and  pumping  stations,  Mini- 
doka Project. 
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before  attempting  to  repaint  the  metal.  The  rivet  heads 
particularly  presented  a  serious  difficulty  with  these  scrap- 
ers, and  we  found  it  very  slow  to  do  a  good  job  cleaning 
around  them.  After  finishing  this  work  on  the  draft 
tubes,  a  special  brush  was  made  up  which  could  be  fitted 
over  the  rivet  heads  and  revolved  in  a  breast-drill  frame. 
This  worked  satisfactorily,  and  it  materially  reduced  the 
cost  of  cleaning  the  penstocks. 

The  men  working  on  this  scraping  were  affected  by  lead 
poisoning,  and  precautions  had  to  he  taken  to  make  their 
work  intermittent.  Even  at  that  it  was  necessary  for 
some  of  them  to  lav  off  for  a  considerable  time  to  overcome 
the  effects  of  the  lead  dust.  After  thoroughly  scraping  the 
iron,  it  was  brushed  down  with  scratch  brushes,  to  remove 
the  loose  scale,  but  no  attempt  was  made  to  get  off  all  the 
dust  prior  to  applying  the  water-gas  tar. 

In  scraping  draft  tube  No.  1  we  found  an  excellent  ad- 
herence between  the  metal  and  the  tar  paint,  which  had 
been  on  fl/2  yr.  at  that  time.  Where  it  was  scraped  down 
to  the  metal'  it  left  a  bright  surface.  On  one  patch,  of 
about  t  sq.yd.,  apparently  the  iron  had  not  been  well 
cleaned  before  applying  the  paint,  as  it  was  in  a  place  dif- 
ficult to  reach,  and  here  scale  had  formed  on  the  iron, 
but  this  was  the  only  place  the  iron  had  not  been  protected 
from  the  water.  Altogether,  the  results  with  the  tar  have 
been  most  satisfactory. 

There  was  quite  a  variation  in  the  consistency  of  the 
water-uas  tar  purchased  at  different  times.  As  ordinarily 
obtained,  it  was  necessary,  in  the  cool  weather  during 
which  we  painted,  to  mix  a  little  gasoline  with  it.  Usually 
the  mixture  was  about  1  qt.  of  gasoline  to  from  IS  to 
5  gal.  of  tar.  This  tar  was  then  spread  on  carefully 
with  a  brush  in  the  same  manlier  as  ordinary  oil  paint, 
working  it  carefully  into  all  pits  and  around  rivets.  One 


The  tar  is  rather  slow  in  setting  even  if  the  weather  is 
warm.  It  hardens  when  the  thermometer  drops,  hut 
when  the  weather  warms  up  will  become  sticky  even 
after  a  considerable  period.  As  most  of  our  work  was 
done  in  cool  weather,  it  was  possible  to  apply  the  second 
coat  within  10  to  14  days.  In  only  one  case  (No.  f 
draft  tube)  were  we  able  to  get  a  third  coat  on  prior  to  the 
time  when  the  weather  turned  so  bad  that  it  was  impos- 
sible to  do  outside  work.  It  does  not  appear  to  affect  the 
tar  to  put  it  into  the  water  before  it  is  thoroughly  hard- 
ened. 

The  Reclamation  Service  is  now  testing  this  tar  coating 
on  a  number  of  structures,  both  earth  covered  and  ex- 
posed to  the  weather,  under  different  conditions  as  to  ex- 
tremes of  temperature,  alkali  action,  etc. 

WL<S2Ehia>wGimg  Defts&nHs  ©f  Belle© 


A  carefully  planned  factory  design,  a  flat-slab  floor 
system  containing  new  elements,  and  some  interesting 
reinforcement  details  are  found  in  the  new  Delco  Build- 
ing  being  erected  in  Dayton,  Ohio.  Schenck  &  Williams, 
of  Dayton,  are  the  architects.  Nelson  .1.  Bell  is  the 
structural  engineer  for  the  architects.  A.  Bentley  &  Sons 
Co.,  Dayton,  Ohio,  is  the  contractor. 

The  building  is  423x93  ft.  over  all,  extending  be- 
tween First  and  Second  St.  and  facing  on  Race  St.  The 
general  scheme  involves  a  future  extension  to  the  next 
street  east  by  the  construction  of  a  duplicate  building 
plus  a  22-ft.  connecting  bay.  The  completed  building 
will  be  423x203  ft.  over  all.  with  an  interior  court  01x2:57 
ft.    Features  of  the  layout  are:    Clear  floor  areas  with- 
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FIG.  1.    FLOOR  ARRANGEMENT  AND  FLAT -SLAB  REINFORCEMENT  OF  NEW  DELCO  FACTORY  BUILDING,  DAYTON 


gallon  of  tar  covered  about  30  sq.yd.  with  one  coat.  The 
cost  was  about  15c  per  gal.,  about  one-half  of  which  was 
freight  charge  from  Chicago  to  Minidoka. 


otd  partitions:  maximum  sash  area  with  windows  ex- 
tending up  to  the  ceiling  (spandrel  beams  above  the 
floor,  bottom  flush  with  ceiling);  the  omission  of  a 
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basement  on  the  theory  that  a  floor  above  ground  where 
it  gets  natural  light  is  worth  more  than  a  floor  below 
ground;  and  an  original  arrangement  of  the  blast  heat- 
ing and  ventilating  system,  with  vertical  heat  ducts  rising 


The  ceilings  are  flush  and  level  with  the  tops  of  the 
windows.  The  beams  around  the  elevator  wells  and  stair- 
shafts  project  below  the  ceiling,  but  all  of  these  are 
flush  with  the  shaft  walls.    Both  spandrel  beams  and 
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from  plenum  chambers  in  the  center  of  the  building 
and  vertical  vent  ducts  at  all  the  wall  columns. 

Structurally  the  floors  represent  a  flat-slab  system 
similar  to  those  heretofore  in  general  use,  but  differing 
from  them  in  some  details.  The  column  heads,  like  the 
columns,  are  circular  and  contain  ring  rods  as  well  as 
radial  rods.  The  radial  rods  do  not  bend  down  into  the 
columns,  but  cross  at  the  center  (note  bend  in  middle 
in  *ig.  2).  Bands  of  rods  extend  in  four  ways,  in  the 
directions  of  the  column  rows  and  in  the  two  diagonal 
directions. 

The  radial  rods  will  be  supported  on  little  bent-iron 
chairs,  as  sketched  by  a  detail  in  Fig.  2.  The  belt  rods 
will  be  kept  up  off  the  floor-forms  by  pieces  of  cross- 
rods. 

A  feature  of  the  ceilings  is  the  enormous  number  of 
ceiling  inserts  for  attaching  shaft-hangers  and  the  like. 
The  m.Serts  are  to  be  placed  18  in.  apart  in  both  direc- 
tions, making  approximately  14.000  per  floor.  In  the 
present  Delco  Building  (Just  north,  across  First  St.)  the 
rnserts  are  spaced  2  ft.  apart  both  ways,  and  it  is  claimed 
that  for  the  conditions  peculiar  to  the  plant  they  have 
been  found  insufficient,  so  that  a  closer  spacing  was  ado^ 
en  1or  the  new  buil(lin<>  1 


cornice  are  above  slab  level.  A  novel  form  of  assembled 
reinforcement  is  used  for  all  beams,  as  shown  by  the  sketch 
m  Fig.  2.  The  straight  and  the  bent-up  girder  rods 
are  connected  from  each  quarter  point  to  the  end  by  a 
zigzag  of  stirrup-bar  looping,  which,  however,  is  wrapped 
around  both  rods  so  as  to  make  the  assemblage  a  unit 
Tins  looping  is  bent  before  assemblage,  and  is  then 
slipped  over  the  main  rods  and  jammed  fast. 

As  the  spandrel  beams  had  to 'connect  to  the  columns 
it  was  necessary  to  place  the  vent  ducts  (at  exterior  col- 
umns only)  outside  the  window  line,  as  indicated  by  the 
enlarged  section  in  Fig.  1.    This  has  the  advantage  of 
giving  deep  vertical  reveals  and  thus  favorino-  the  archi- 
tectural development  of  the  exterior,  but  it  meant  that 
the  basement  retaining-wall  had  to  be  set  out  from  1  to 
2  ft.    The  wall,  as  shown  by  a  detail  sketch  in  Fio-  2 
occurs  only  at  the  heater  and  fan  room  space.  Under 
the  rest  of  the  building  there  is  no  basement  except  the 
heat  tunnels  and  the  plenum  chambers,  but  the  con- 
crete forming  the  ground-floor  surface  is  laid  directly 
on  the  natural  ground.    Here  the  inclosure  walls  reach- 
ing up  to  the  first-story  window  sills  have  the  same 
general  shape  and  detailing  as  the  basement  retainina- 
wall  sketched. 
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By  C.  P.  Bowie* 

SYNOPSIS— A  30,000-l>hl  petroleum  tank  was  shut  down,  the  station  being  bypassed  so  as  not  to  tie 

set  on  pre  by  lightning.    The  fire  burned  for  over  up  the  system,  and  the  doomed  tank  was  left  to  its  fate. 

11  hr.    The  damage  done  to  the  tank  is  described  No  attempt  whatever  was  made  to  fight  the  fire  with 

and  also  methods'  adopted  for  its  reconstruction.  water,  and  fortunately  the  rain  accompanying  the  thun- 

—  —  der  storm  was  of  short  duration.    Therefore  the  metal 

If  one  has  ever  watched  a  mass  of  crude  petroleum  that  remained  intact  when  the  fire  was  over  and  that 

in  process  of  combustion,  he  cannot  but  be  impressed  might  be  used  in  reconstruction  could  be  allowed  to  air- 

bv  the  extreme  ferocity  with  which  it  burns  and  the  con-  cool  on  the  passing  of  the  flames  and  not  be  injured  by 

sequent  intensity  of  the  heat  generated.    It  is  therefore  sudden  chilling. 

interesting  to  note  just  what  the  results  of  such  a  severe  The  fire  started  at  3:  55  p.m.  on  the  10th  and  burned 
test  might  be  on  the  shell  of  an  ordinary  steel  tank,  itself  out  at  3  a.m.  on  the  11th,  having  lasted  11  hr.  5 
such  as  is  used  for  storage,  and  it  is  the  purpose  of  inin.;  by  the  morning  of  the  14th  the  metal  had  cooled 
this  article  to  describe,  as  nearly  as  possible,  the  actual  sufficiently  to  permit  of  examination, 
condition  in  which  such  a  structure,  having  passed  The  tank  was  8(>  ft.  in  diameter  and  30  ft.  in  height, 
through  a  fire,  was  found  to  lie  when  the  flames  bad  The  shell  was  composed  of  six  rings  of  steel  plate,  each 
burned  themselves  out  and  the  metal  cooled  sufficiently  ring  containing  21  sheets  approximately  5  ft.  3  in.  In- 
to permit  of  examination;  also  the  work  required  and  n  ft.  6  in.  The  roof  and  roof  supports  were  made  of 
method  pursued  to  reconstruct  the  tank.  wood,  with  a  waterproof  covering  of  ordinary  roofing 

On  the  afternoon  of  Dec.  10,  1914,  the  vicinity  of  paper, 
the  Associated  Pipe  Line  Co.'s  Levis  pumping  station,  A  review  of  the  specifications  reveals  the  following- 
situated  in  the  San  Joaquin  Valley,  California,  about  40  facts : 

mi.  northwest  of  Fresno,  was  visited  by  an  electrical  Diameter cf  Bivete,   Rows  of  Rivpts 

storm  of  comparatively  short  duration  and  what  seemed  ^..^    vfS  Ho&aivS  Ho&d 

not  unusual  intensity.    After  an  especially  heavy  clap  lstrins               14  lb.  per  sq.ft.       i  i      Double  Single 

of  thunder  immediately  following  a  vivid  flash  of  light-     |Bdrir*  iflbpt^ft       i  !      i&d*  S 

ning  the  roof  of  the  storage  tank  was  seen  to  be  a  mass  4th  rir*...             10  ih.  p,,; s,,.ft.       |  |      ^fe  tag 

of  flames.    Already  great  clouds  of  inky  black  smoke  eth  ring! . :: .     .      .  s  lb  per  sq.ft.       !  1  yinslpsinlmglc 

-  Bottom  sketch  plates.  No.  4  gage  i  cnnBre 

were  soaring  skyward.  Bottom  reetanguiar  ,  sina]e 

The  tank  had  a  capacity  of  30,000  bbl.  and  was  about  T<£ ^angie ;Wx?-in.  single 

one-third  filled  with  oil  of  16°  Be.  gravity.    It  was  sit-    Bottom  angle  1      on  .    .  "Ke 

une  umu  uiu<l  Him                                          .  manhead  in  the  bottom  ring-  was  20  in.  in  diameter, 

uated  at  a  distance  of  about  300  ft.  from  the  pumphouse  of  v,.in.  plate  with  welded  seam  and  closed  by  %-in.  flat 

.     -,                    Tin          n           n   Ci.    •      i    •   l  4-  nlate  and  3A-in    bolts.    The  tank  had  four  8-in.  pressed-steei 

and  was  entirely  surrounded  by  a  levee  6  ft.  m  height,  j^nges  secured  to  the  shell  with  %-in.  rivets.    The  bottom 

I  ft.  wide  on  the  top,  16  ft.  wide  at  the  base,  and  at  such  3^£%r&*-*&   All  A^^*#Z 

distance  from  the  tank  as  to  impound  about  one  and  one-  were  driven  hot,  ^all  were  driven  on  the  outs.de  of  the 

third  the  contents  of  that  structure.  ^g  ^rj  u,e  seen  m  the  accompanying  views,  the  heat 
Steam  was  immediately  turned  into  the  tank  through  of  ^  burning  oil  curled  the  shell' of  the  tank  inward 
the  smothering  line,  but  the  wooden  roof  burned  so  rap-  so  ^  when  the  nre  ha(i  passed,  the  top  angle  iron  and 
idly  that  the  attempt  to  extinguish  the  flames  by  this  -m  p]aces  a  iarge  part  0f  the  top  course  rested  on  the 
method  was  ineffectual.  The  6-in.  bleeder  in  the  hot-  bottom  0f  tne  tank.  The  deformation  began  near  the 
torn  of  the  tank  was  then  opened  and  oil  allowed  to  run  .  of  thg  seam(j  rmg  (counting  from  the  bottom  up- 
out  into  the  surrounding  basin.  This  was  done  to  pre-  war^  an(j  extended  to  the  top  of  the  tank.  The  photo- 
vent  the  water  on  the  bottom  of  the  tank  forming  steam  ^  (()-  pj„.  g  vvas  taken  from  a  point  inside  the  tank 
bubbles  and  causing  the  oil  to  boil  over.  The  pumps  *ear  thg  eenterj  looking  toward  the  shell.  In  the  fore- 
were  run  at  full  capacity,  drawing  oil  from  the  tank  as  md  ()f  the  pidure  can  be  seen  the  remains  of  the  swing 
long  as  was  deemed  expedient.  The  machinery  was  then  ^  SU(.lmn)  pip6j  the  winch  box  and  the  iron  ladder. 
  ,  .  Tbe  insnectinff  engineer's  report  on  material  and  work 

*619  Sharon  Building,  San.  Francisco.  .  J-111-  inspccini0  engines  o  i 


FIG.  1.   LEVIS  OIL  TANK,  NORTH  OF  FRESNO,  CALIF.,  AT  BEGINNING  AND  END  OF  FIRE 
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PIGS.  2  TO  G.    VIEWS  OF  THE  LEVIS  OIL  TANK  AFTER  ITS  DESTRUCTION  BY  FIRE 


eg^&^^ssf  Kansas  arcum*  ?w»«%f«3r!!a?s 


required  for  reconstruction  showed  that  the  tank  bottom 
was  badly  warped,  but  that  the  bottom  angle  iron  and 
angle-iron  shoes  were  in  good  condition.    The  engineer 
recommended  cutting  the  bottom  sheets  apart,  reriveting 
and  calking.    Sheets  1  to  17  in  the  first  course  (count- 
ing from  the  bottom  up  and  from  the  18-in.  nozzle  to- 
ward the  manhole)  were  good.    Sheets  18  and  1!)  were 
warped,-  but  could  he  straightened  and  used.    Nos.  20 
to  24  were  good.    In  course  2  sheets  1  to  15  (counting 
the  same  way)  were  fairly  good  and  16  to  18  were  badly 
warped,  but  all  could  be  straightened.    Sheet  19  was 
so  highly  heated  and  buckled  that  it  was  thrown  out 
Nos.  20  to  24  were  fairly  straight.    All  the  sheets  in 
courses  3  to  (>  were  damaged  beyond  repair.    The  18-in. 
nozzle  and  8-in.  flanges  could  he  cut  off,  reriveted  and 
calked.    The  swing  pipe  and  all  fittings,  a  45°  flange  on 
the  shell  and  a  4-in.  pipe  and  strainer,  were  entirely 
useless.    The  ladder  could  he  used,  though  badly  bent 
and  burned  in  two  at  the  top. 

The  work  of  reconstruction  was  done  under  contract 
by  the  Llewellyn  Iron  Works,  of  Los  Angeles.  The  ma- 
terial in  the  four  upper  rings  of  the  tank  was  cut  into 
strips  of  convenient  size,  lifted  over  the  remaining  por- 
tions of  the  shell  and  discarded.  It  was  the  intention 
to  do  this  work  with  air  tools,  but  on  account  of  heavy 
rams  the  compressor  was  so  greatly  delayed  in  arriving 
that  the  cutting  was  done  by  hand.  The  rivet  heads  were 
cut  off  and  the  remainder  punched  through.  Where  it 
was  not  practical  to  follow  along  the  seams  the  plates 
were  cut. 

The  sheets  of  the  two  lower  rings  and  the  bottom  were 
then  entirely  cut  apart.  Of  the  bottom  only  a  few  plates 
required  to  be  straightened.  In  the  first  course  12 
plates  and  in  the  second  course  six  plates  required  re- 
working. This  was  done  by  placing  the  sheets  on  a 
Jicavy  wooden  form  made  of  4xl2-in.  pine  planking 


placed  on  edge  and  hewn,  in  the  case  of  the  side  plates, 
concave  to  conform  with  the  circumference  of  the  tank 
shell.  The  plates  to  be  straightened  were  bolted  to  this 
form  and  hammered  with  sledges,  a  flatter  being  inter- 
posed in  order  to  avoid  injury  to  the  plates. 

Some  .plates  were  replaced  in  the  bottom  and  a  few 
more  in  courses  1  and  2  than  recommended  by  the  in- 
specting engineer.  Otherwise  the  specifications  for  re- 
construction were  framed  essentially  along  the  lines  of 
his  suggestions.  All  the  old  sheets  were  rebeveled  be- 
fore being  calked.  The  18-in.  yalve  on  the  suction  and 
the  8-in.  valve  on  the  filling  line,  both  of  which  were  on 
the  outside  of  the  tank  near  the  bottom,  were  practically 
unharmed  and  required  only  to  be  overhauled  and  re- 
packed before  being  put  hack  into  place.  It  was  a  mat- 
ter of  frequent  comment  among  those  connected  with  the 
work  of  reconstruction  how  remarkably  well  the  rivet 
holes  in  the  worked-over  plates  matched,  there  being  in 
most  cases  practically  no  necessity  for  reaming. 

The  tank,  when  completed  and  given  a  fresh  coat  of 
paint,  was  to  all  appearances  wholly  new  and  in  as  good 


condition  as  it  was  before  the 


lire. 


In  fact,  had  it  not 


been  for  the  baked  and  discolored  appearance  of  the 
ground  upon  which  the  structure  stands  and  the  abun- 
dance of  cinders  and  ashes  strewn  in  its  basin,  one  would 
not  suspect  that  any  part  of  the  present  shell  had  passed 
through  the  flames. 

No  laboratory  tests  were  made  on  the  sheets.  All  sheets 
requiring  straightening,  however,  were  inspected  for 
cracks,  etc.  No  plates  were  found  injured  by  the  straight- 
ening. Previous  experience  of  an  affiliated  company  had 
shown  that  metal  that  had  cooled  slowly  and  that  was 
.  not  actually  oxidized  by  the  flames  or  Warped  beyond 
possibility  of  reworking  was  of  sufficient  strength. 

The  saving  of  this  reconstruction  over  discarding  all 
the  old  material  was  about  $1,200. 
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Sir— An  editorial  in  Engineering  News  of  Oct.  21 
(p.  788)  calls  attention  to  the  important  catalog  of 
technical  periodicals  issued  by  the  Library  of  the  Engi- 
neering Societies  and  to  the  great  amount  of  information 
to  be  found  in  periodical  literature. 

From  this  catalog  the  following  statistics  have  been 
compiled:  There  are  95(5  periodicals  complete  in  some 
one  of  the  seven  New  York  libraries  covered  by  that 
catalog;  43  periodicals  are  not  complete  in  any  one  library, 
but  the  parts  missing  in  one  are  to  be  found  in  some  other 
library  in  the  city;  1,067  are  incomplete  in  all  libraries. 
The  total  number  of  periodicals  is  2,0(5(5  and  the  number 
of  sets  4,236.  In  those  sets  there  are  3,08(5  part  volumes 
and  43,109  whole  volumes,  a  total  of  1(5, 1(59  lacking. 

If  it  were  desired  to  complete  at  least  one  set  of  every 
periodical,  it  would  be  necessary  to  procure  1,290  part 
volumes  and  11,000  whole  volumes — a  total  of  12,290. 

Evidently  there  are  large  gaps  in  the  collections  of 
New  York  City,  nor  will  other  cities  fare  much  better. 
Even  old  libraries  lack  many  volumes.  For  instance, 
the  Library  of  the  Royal  Society  of  London,  whose  catalog 
of  periodicals  published  in  1912  contains  1,811  titles, 
shows  240  part  volumes  and  812  whole  volumes  lacking. 

Every  librarian  knows  how  hard  it  is  to  fill  gaps  in 
sets.  A  clearing  library  for  technical  and  scientific 
periodicals  would  prove  of  great  value.  Such  a  library, 
supported  by  all  other  libraries,  could  purchase  from 
second-hand  dealers,  publishers  of  periodicals  and  private 
persons  sets  both  complete  and  incomplete  and  receive 
from  the  libraries  all  duplicate  sets  or  parts  of  sets.  In 
case  it  were  found  that  additional  volumes  of  periodicals 
could  not  be  procured  and  were  needed  by  a  number  of 
libraries,  they  could  be  reproduced  by  some  inexpensive 
process  by  the  clearing  library. 

Here  is  a  fine  opportunity  for  someone  wishing  to 
devote  money  for  a  useful  purpose.  It  is  very  well  to 
establish  libraries  of  all  sorts,  but  libraries  will  be  of 
little  use  to  workers  if  needed  publications  are  not  avail- 
able. A.  Fanti, 

Librarian,  United  States  Bureau  of  Standards. 

Washington,  I).  ('.,  Oct.  30,  1915. 

B@©lks  foir  &h±<s  PrsN.fCtlacsv.3i  Maim 

By  Antonio  Llano* 

Of  the  many  calamities  that  the  unschooled  practical 
man  is  heir  to,  few  are  so  harmful  or  so  disgraceful  (not, 
of  course,  to  him)  as  the  imposition  constantly  practiced 
on  him  by  publishers  of  worse  than  worthless  books  claim- 
ing to  teach,  in  simple  style  which  his  untrained  mind 
can  readily  comprehend,  all  the  mathematics  that  he 
needs.  The  authors  of  such  books,  being  ignorant,  would 
be  better  occupied  in  learning  than  in  teaching;  a  little 
education  would  enable  them  to  accomplish  their  pur- 
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pose,  which  is  exclusively  to  add  a  few  dollars  to  their 
sorry  income,  with  more  credit  to  their  reputation  and 
less  injury  to  others.  It  is  charitable  to  assume  that, 
themselves  afflicted  with  the  blindness  they  would  cure 
in  their  companions,  they  act  in  good  faith,  and  that 
the  deception  they  perpetrate  on  their  customers  arises 
from  their  own  self-deception.  But  this  charity  cannot  be 
extended  to  the  publishers,  whose  duty  it  is  to  have  com- 
petent experts  as  critics  and  advisers.  They  ought  to  be 
unqualifiedly  condemned  for  publishing  books  which  may 
justly  be  characterized  as  impostures — a  character  all  the 
more  blamable  as  these  books  are  intended  for  men  at 
once  ignorant  and  poor. 

I  shall  illustrate  this  disgraceful  situation  by  reference 
to  a  book  on  mathematics  that  claims  to  be  "practical." 
The  author,  who  does  not  understand  that  the  letters  used 
in  algebraic  expressions  are  convenient  symbols  to  rep- 
resent numbers,  teaches  the  student  that  a  letter  is  a  sort 
of  abbreviation  for  the  name  of  "some  object  or  thing." 
"In  arithmetic,"  he  says,  "we  would  say,  if  one  hat  costs 
5  cents,  10  hats  cost  50  cents.  In  algebra  we  would  say, 
if  one  a  costs  5  cents,  then  10fl  cost  50  cents,  a  being 
used  to  represent  'hat/  "  He  further  illustrates  by  say- 
ing that  if  a  man  has  5  tables  and  10  chairs,  he  may 
write  a  for  fables  and  h  for  chairs  and  say  that  his  stock 
is  5a  +  10/;.  This  is  algebraic  addition.  In  arithmetic, 
he  continues,  we  cannot  multiply  one  table  by  one  chair, 
for  arithmetic  can  give  us  no  "conception  as  to  the  appear- 
ance of  the  object"  that  would  result  from  so  strange  an 
operation.  But  "in  algebra  all  this  is  simplified";  all 
we  have  to  do  is  to  write  a  for  chair  and  b  for  table,  and 
then  -the  expression  ab  represents  in  its  entirety  the 
multiplication  of  a  chair  by  a  table." 

The  student  is  practically  given  to  understand  that  the 
constant  3.1416  is  an  experimental  coefficient;  for,  ac- 
cording to  the  author,  this  number  is  found  by  "compari- 
son between  the  lengths  of  the  diameter  and  circumfer- 
ence of  a  circle  made  with  the  utmost  care."  Perhaps 
the  author,  not  knowing  how  to  write,  did  not  intend 
to  convey  this  idea,  but  he  does  convey  it.  I  saw  once  a 
similar  statement,  though  more  explicit,  made  by  one  of 
the  many  "practical  and  theoretical,  long-experienced  in- 
structors" (young  girls  just  out  or  not  yet  out  of  school) 
of  a  notoriously  and  deservedly  unhappy  correspondence- 
instruction  concern.  In  answering  an  inquiry,  this  "'ex- 
pert,'" who  "taught"  many  branches  of  engineering,  said 
very  knowingly  and  concisely :  "The  number  3.1416,  like 
many  others  used  in  practical  formulas,  is  an  empirical 
constant." 

In  the  book  under  consideration  the  student  learns  fur- 
ther that  "an  equation  is  the  expression  of  the  equality 
of  two  things";  that  "a  polygon  bounded  by  four  sides  is 
called  a  quadrangle"; that  "the  addition  of  two  right  angles 
makes  a  straight  line ;"  that  "two  triangles  are  seen  to  be 
equal  if  one  side  and  the  angle  opposite  to  it  of  the 
one  are  equal  to  one  side  and  the  coiTesponding  angle 
of  the  other";  that  the  logarithm  of  0.0438  is  writ- 
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ten  — 2.6-415,  although  "the  — 2  does  not  carry  its  nega- 
tivity to  the  mantissa*' ;  that,  with  the  directrix  or  some 
other  line  to  the  left  of  the  vertex  as  the  axis  of  y,  the 
equation  of  a  parabola  is  of  the  form  if  =  ax;  that  the 

integral  of  sin  x  dx  is  -f-cos  x;  that  the  integral  —  is 

the  com  man  logarithm  of  x  (and,  that  there  may  be  no 
doubt,  this  is  illustrated  by  numerical  examples)  ;  that  all 
equations  of  a  degree  higher  than  the  second  "represent  a 
large  variety  of  curves  called  cubic  curves'*;  that  a  dif- 
ferential is  an  inconceivably  small  quantity,  "less  than  one 
millionth  or  one  billionth'';  that  a  differential  is  the  same 
thing  as  a  rate ;  that  g  is  a  rate  and  therefore  a  differen- 
tial, which  may  be  called  dx;  that  in  this  case  dx  =  32  ft. 
per  see.,  and  therefore  32  ft.  is  an  inconceivably  small 
quantity;  and  many  other  curious  things,  after  which 
comes  the  awful  declaration  that  "the  student  may  not 
understand  at  first  the  theories  herein  treated  of." 

The  style  of  the  book  is  wretched  ;  a  mixture  of  crudity, 
which  the  author  mistakes  for  simplicity,  and  fustian, 
which  he  mistakes  for  learning.  Rhetoric  in  general,  and 
grammar  in  particular,  are  conspicuously  missing  in  his 
equipment,  and  this,  although  affording  something  more 
for  the  educated  reader  to  laugh  at  and  therefore  enjoy, 
greatly  increases  the  difficulties  of  the  would-be  learner.' 

Let  it  not  be  thought  that  I  have  devoted  too  much  at- 
tention and  space  to  a  worthless  book.  For  that  book  is 
typical  of  a  large  class  of  abominable  publications  that 
affect  the  education  and  means  of  subsistence  of  perhaps 
hundreds  of  thousands  of  men.  They  possess  great  im- 
portance and  deserve  attention,  just  as  injurious  patent 
medicines  concocted  by  quacks  possess  importance  and 
deserve  attention. 

^  To  write  a  good  textbook  of  any  kind  is  exceedingly 
difficult.  To  write  a  good  elementary  textbook  for  be- 
ginners is  so  difficult  that  the  number  of  such  books  we 
have  can  perhaps  be  counted  on  the  lingers.  It  is  not  true 
that  if  a  man  knows  a  subject  he  is  competent  to  teach  it 
or  to  write  on  it.  Especially  is  this  the  case  with  technical 
subjects;  for  our  technical  men  are  as  a  rule  lacking  in 
that  general  culture  and  scholarship  without  which  a  per- 
son, however  well  he  may  know  his  specialty,  cannot  write 
well.  And  when  a  man  having  but  a  smattering  of  the 
subject  and  no  general  education  attempts  so  arduous 
and  so  delicate  a  task,  the  results  cannot  fail  to  be  dis- 
astrous— disastrous  literarily,  scientifically  and  pedagogic- 
ally,  and  disastrous  likewise  mentally  and  financially  to 
buyers,  who  lose'  at  the  same  time  their  money  and  their 
hope,  and  gain  nothing. 

A  classified  "List  of  Periodical  Publi  cations  Relatiii"" 
to  Municipal  Affairs,"  compiled  by  Mabel  L.  Conat,  of 
the  Detroit  Public  Library,  fills  13  pages  of  "Special 
Libraries"  for  October,  published  by  the  Special  Libraries 
Association,  Indianapolis,  Ind. 


A  large  industrial  map  of  Pittsburgh  and  vicinity  was 
recently  completed  by  the  Pittsburgh  Development  'Com- 
mission under  the  direction  of  George  H.  Lehman,  chief 
engineer  of  the  Flood  Commission  and  of  the  Lake  Erie  & 
Ohio  River  Ship  Canal.  The  map  is  6x4  ft.,  is  printed  in 
four  colors  and  has  a  scale  of  4  in.  per  mile.  It  is  based 
on  data  furnished  by  the  United  States  Geological  Survey, 


but  was  compiled  largely  by  original  fieldwork.  It  shows 
not  only  all  streets,  parks,  roads,  railways  and  street- 
car lines,  but  also  indicates  every  manufacturing  plant 
■which  has  railway  connections. 
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Hew  Edattnoim  ©f  WL®m\%vm  B@nE©:r<§ 
Reviewed  by  W.  S.  Fixlay,  Jr.* 

STEAM-BOILER  ECONOMY:  A  Treatise  on  the  Theory  and 
l  ractice  of  Fuel  Economy  in  the  Operation  of  Steam 
T?ni?^'S~  y  MUiam  Kent'  author  of  the  "Mechanical 
Engineers  rocket-Book.'-  Second  edition,  revised  ami 
enlarged.  New  lork:  John  Wiley  &  Sons,  Inc.  London: 
Chapman  &  Hall,  Ltd.  Cloth;  6x9  in.;  pp.  xvii  +  717;  214 
illustrations.    $4.50,  net. 

In  prefacing  his  second  edition  of  "Steam-Boiler  Eco- 
nomy," William  Kent  has  briefly  summarized  certain 
particular  points  along  which  marked  progress  has  been 
made  in  the  science  since  the  publication  of  the  first  edi- 
tion m  IDOL  With  these  improvements  as  bases  of  dis- 
cussion, much  valuable  matter  has  been  added  to  the 
work,  the  development  of  fourteen  years  furnishing  ample 
opportunities  for  revision. 

Undoubtedly,  so  far  as  the  college  student  is  concerned, 
much  will  have  been  accomplished  in  supplying  him  witb 
the  essentials  of  that  generally  neglected  end  of  the  mod- 
ern power  plant,  and  if  studied  with  sufficient  care  and 
vigorously  applied  in  practical  ways,  the  book  should 
carry  the  student  into  professional  life  with  a  very  sat- 
isfactory foundation  in  this  department  of  his  work. 

For  the  engineer  in  practice  the  book  can  be  of  value 
only  in  so  far  as  it  may  supply  him  with  a  source  of 
reference  for  everyday  application  to  design  or  opera- 
tion. With  this  as  the  -controlling  idea,  the  following 
comments  are  submitted: 

Passing  over  a  general  but  necessary  introduction  cov- 
ering fundamentals,  there  has  been  given  a  fairly  com- 
prehensive analysis  of  the  subject  of  fuels  and  combustion, 
followed  by  opportunities  for  application  in  tabulated 
data,  which  include  abstracts  of  reports  by  the  United 
States  Geological  Survey  and  the  Bureau  of  Mines.  This 
latter,  with  the  matter  upon  coal  fields  and  miscellaneous 
fuels,  is  naturally  of  value  for  general  information  and 
may  be  used  for  reference,  as  therein  have  been  col- 
lected and  reduced  to  a  practical  size  the  essentials  of 
unwieldy  reports. 

Proceeding  to  the  actual  study  of  the  working  unit  it- 
self, in  considering  the  grate  and  furnace,  much  matter 
that  was  contained  in  the  first  edition  pertaining  to  sys- 
tems and  methods  that  are  now  practically  obsolete  has 
been  retained,  and  from  the  very  fact  that  'so  much  space 
is  given  to  them,  an  impression  is  conveyed  that  exag- 
gerates their  importance.  Particular  reference  is  bad  to 
flat  grates  and  hand  fires,  whose  value  the  author  himself 
discounts  in  recording  instances  of  their  replacement  by 
stokers  to  increase  efficiency  and  capacity.  Numerous 
examples  of  stokers  and  fuel-oil  burners  have  been  de- 
tailed, as  also  types  of  furnaces,  the  design  of  the  latter 
being  generally  controlled  by  the  stoker  or  burner  in- 
stalled. 

The  introduction  of  new  material  in  the  edition  on 
boiler  design  has  added  greatly  to  the  value  of  the  work. 
In  interpolating,  however,  much  of  this  has  had  the 

♦Construction  Engineer,  Motive  Power  Department,  Inter- 
borough  Kapid  Transit  Co.,  600  W.  59th  St..  New  York  City. 
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effect  of  breaking'  up  the  sequence  and  making  unneces- 
sary repetitions.  Elements  of  boiler  design  have  been 
added  and  are  well  handled  in  the  short  space  allotted. 

Appliances  conducive  to  economy  in  the  boiler  room 
are  also  briefly  summarized.  The  chapter  on  analysis  of 
boiler  troubles  has  been  practically  entirely  retained  from 
the  first  edition,  and  although  the  subject  matter  is  ele- 
mentary, still  in  the  amount  of  importance  given  to  grate 
surfaces,  flat  grates,  etc.,  much  of  it  is  really  out  of  date 
and  replete  with  troubles  not  now  generally  met  with. 

The  balance  of  the  book,  on  boiler  testing,  etc.,  is  prac- 
tically standard  and  includes  results  of  recent  research 
work  of  value  in  pointing  out  the  type  of  data  obtained 
and  the  methods  employed. 

As  a  whole,  the  new  edition,  with  intimate  acquaintance, 
will  hold  the  place  of  its  predecessor  as  a  source  of  ref- 
erence to  the  worker.  The  value  of  the  book  would  have 
been  greater  had  the  old  matter  been  completely  elim- 
inated or  revised  and  the  work  entirely  rebuilt  with  a 
view  to  maintaining  careful  sequence  in  analysis  and 
grouping.  Such  information  as  is  given  should  relate  only 
to  the  best  present  practice,  at  the  same  time  directing 
attention  to  the  trend  of  development  in  the  science. 

Btujslldliiifi\g|  SiETidl  Ms\aimttsiflin\iin\.g>  TsmclKL 

ELEMENTS  OP  RAILROAD  TRACK  AND  CONSTRUCTION— 
By  Winter  L.  Wilson,  Professor  of  Railroad  Engineering', 
Lehigh  University.  Second  edition,  revised  and  enlarged. 
New  York:  John  Wiley  &  Sons,  Inc.  London:  Chapman 
&  Hall,  Ltd.  Cloth;  5x8  in.;  pp.  vi  +  396;  210  illustra- 
tions.   $2.50  net. 

TRAMWAY  TRACK  CONSTRUCTION  AND  MAINTENANCE— 
By  R.  Bickerstaffe  Holt,  M.  I.  Mech.  E.,  Highways  and 
Permanent  Way  Engineer,  City  of  Leeds.  London:  Tram- 
way and  Railway  World  Offices.  New  York:  D.  Van 
Nostrand  Co.  Cloth;  6x10  in.;  pp.  xv  +  249;  150  illustra- 
tions.   10/6.    $4.50  net. 

The  book  by  Professor  Wilson  gives  a  comprehensive 
but  summarized  review  of  track  construction  and  main- 
tenance. In  this  way  a  great  number  of  subjects  are 
dealt  with  briefly  and  generally,  except  that  the  matter 
relating  to  turnouts  goes  into  formulas  and  mathematical 
analyses.  With  such  summarized  treatment  there  are 
necessarily  many  omissions,  and  the  subjects  are  not 
always  covered  very  clearly. 

The  "bridge"  rail  is  defined  as  a  rail  supported  on 
intermittent  supports.  In  point  of  fact  it  is  what  in  this 
country  is  more  commonly  called  the  U-rail.  The  name 
relates  to  its  form  of  section,  and  the  early  bridge  rails 
were  carried  on  continuous  stringers.  It  is  said  to  date 
back  to  1844,  but  this  should  be  1834.  Under  "cresot- 
ing"  no  mention  is  made  of  the  full-cell  and  empty-cell 
systems  of  treatment.  The  location  of  gravity  yards  is 
said  to  depend  on  the  topography,  but  in  point  of  fact 
the  topography  is  more  often  made  to  suit  the  require- 
ments, and  the  largest  gravity  yard  in  existence  is  located 
in  flat  prairie  country. 

The  chapter  on  railroad  construction,  which  belongs 
logically  at  the  beginning  of  the  book  instead  of  at 
the  end,  deals  with  field  parties  and  their  work,  grades 
and  profiles,  cuts  and  fills,  trestles  and  culverts.  An 
extraordinary  feature  is  the  entire  omission  of  anything 
relating  to  curves,  either  in  railway  construction  or  track 
work,  except  that  a  rule  is  given  for  widening  gage  on 
curves.  There  is  no  mention  of  the  wear  of  rails  on 
curves  and  the  compensation  of  grades  for  curvature. 
The  matter  on  organization  of  maintenance-of-way  forces 
is  not  very  clear.  It  seems  to  assume  that  the  organiza- 
tion is  the  same  on  all  roads,  and  the  distinction  between 


departmental  and  divisional  organization  is  not  explained. 
The  index  is  decidedly  weak. 

The  foregoing  points  are  mentioned  to  indicate  the 
limitations  of  the  book.  It  does  not  quality  as  a  work 
of  reference ;  but  the  author  states  that  the  aim  is  "to 
present  a  few  of  the  fundamental  principles  in  such  man- 
ner that  the  inexperienced  engineering  student  can  form 
a  general  idea  of  the  subject."  It  should  serve  this  purpose 
very  well,  though  it  would  seem  that  a  smaller  and 
cheaper  book  would  suffice.  The  author  considers  that 
the  larger  books  on  the  subject  are  not  suitable  for 
classroom  work,  but  such  works  are  used  in  this  way 
with  satisfactory  results.  However,  the  student  may 
gather  a  good  general  idea  of  railway  work,  and  a  little 
practical  experience  will  soon  extend  his  knowledge  and 
modify  his  impressions  on  various  points. 


The  book  on  "Tramway  Track"  deals,  as  its  name  im- 
plies, with  foreign  (and  mainly  British)  practice.  The 
use  of  a  concrete  base  is  almost  universal,  but  in  many 
cases  it  has  caused  trouble  because  of  insufficient  strength 
and  improper  construction.  Hand  mixing  only  is  re- 
ferred to,  and  this  method  is  probably  the  cause  of  much 
of  the  defective  concrete  mentioned.  It  seems  strange 
that  in  these  days  such  large  jobs  of  concreting  should 
be  handled  in  this  way. 

Track  is  shown  with  and  without  cross-ties.  Grooved 
rails  only  are  considered,  including  the  Eomapac  rail  with 
renewable  head.  Mention  is  made,  however,  of  a  T-rail 
and  guard-rail  construction  in  Amsterdam,  Holland, 
which  requires  four  rails  for  each  track.  A  curious 
feature  in  construction  is  that  rails  are  laid  usually  with 
the  base  1  to  2  in.  above  the  concrete,  the  space  being 
filled  with  stone  chips  (mixed  with  cement  or  pitch)  or 
with  longitudinal  planks.  There  is  danger  of  raising  the 
rails  while  tamping  this  loose  packing,  and  the  author 
ascribes  the  majority  of  track-maintenance  troubles  to 
defective  packing. 

Considerable  space  is  devoted  to  track-construction 
methods,  including  the  welding  of  joints.  The  manu- 
facture, wear  and  corrosion  of  rails  are  dealt  with,  but 
rail  corrugation  is  not  discussed,  although  machines  for 
grinding  corrugated  rails  are  described.  Curves,  turnouts 
and  special  work  are  treated  at  some  length.  The  paving 
materials  considered  are  ordinary  and  smooth-dressed 
granite  blocks  and  wood  blocks. 

An  interesting  feature  of  the  book  is  the  way  in  which 
the  author  points  out  the  weaknesses  and  defects  of  some 
of  the  devices  and  methods  described. 

From  a  mechanical  point  of  view  the  book  is  made 
unnecessarily  bulky  by  the  use  of  unusually  large  type, 
wide  margins  and  waste  spaces.  In  this  respect  it  com- 
pares unfavorably  with  Professor  Wilson's  book,  previous- 
ly mentioned.  The  latter  is  lighter  (little  more  than, 
half  the  weight),  smaller  and  handier,  although  it 
contains  much  more  matter  and  is  printed  in  large,  clear 
type. 

§S' 

MANUAL  OP  SURVEYING  FOR  FIELD  AND  OFFICE— By 
Ravmond  E.  Davis.  C.  E.,  Instructor  in  Civil  Engineering, 
University  of  Illinois.  New  York  and  London.  McGraw- 
Hill  Book  Co.,  Inc.  Leather;  4x7  in.;  pp.  xv  +  395;  54  text 
illustrations.     $2.50,  net. 

Like  many  similar  surveying  manuals  by  college  in- 
structors, this  one  is  designed  primarily  for  the  use  of 
college  students.  It  is  more  practical  than  some  others  ; 
among  points  emphasizing  this  are  considerable  informa- 
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tiou  on  the  precision  of  measurements  and  statements  of 
the  errors  allowed  in  practice,  methods  of  cheeking,  some 
Very  useful  tables  and  an  excellent  index.  In  fact,  it 
lias  much  more  of  the  surveyor's  fieldbook  make-up  than 
of  the  lecture-form  notes  for  specific  elementary  prob- 
lems, which  is  quite  characteristic  of  some  other  works 
of  similar  nature. 

m 

Engineering  TB&effm©(!Sy'E&&inmics 
Reviewed  by  C.  E.  Richards* 

A  TEXTBOOK  OF  ENGINEERING  THERMODYNAMICS— Bv 
Charles  Edward  Lucke,  Professor  of  Mechanical  Engineer- 
^Columbia  University,  and  John  J.  Flather  Professor 
of  Mechanical  Engineering,  University  of  Minnesota  An 
FMwn^T  °,f  '^^eering  Thermodynamics""^ Charles 
Inc  Cloth"  fivQ  ^W  Y°rk:-  McGraw-Hill'  Book  C 
$5,  net  '    PP'   XX1V  +  688;    189  illustrations! 

HANCDRA°M^    °F    THERMODYNAMICS   TABLES   AND  DIA- 
GRAMS.     A    Selection    of    Tables    and    Diagrams  from 
Engineering    Thermodynamics,"     by     Charles  Edward 
riUoCthe^QAriangecl    and    Amplified    by    John    J.  Flitter 
Cloth,  6x9  in.;  pp.  xvi  +  23S;  82  charts.    $1.50,  net. 


certain  methods  or  details,  without  stating  which  con- 
structions have  been  used  in  practice  and  which  have 
given  good  or  bad  results.  The  publisher  has  provided 
at  the  end  of  the  book  two  ruled  blank  pages  headed 
"Annotazioni,"  perhaps  anticipating  the  reader's  desire 
to  add  information  to  the  scant  amount  .riven  bv  the 
author.  1 

Heating  an&d  Venftil&Ging 

HB1E5t8,  A£°  VENTILATING  BUILDINGS:   A  Manual  for 
SlSftTpliS  Architects-By  Rolla  C.  Carpenter! 

%°1C:  M-  E;.  Professor  of  Experimental  Engine,  ring 
New  York-,7ohntywnS1Xthe  and  riwritten'. 

&  Hall  Ltd.  rFnth^a  *  Sons'  T!lc'  ,  L°ndon:  Chapman 
tions    '$3  50'  net      '  6X9  m,:  PP"  X1V  +  598;  290  »U™tra- 


These  two  books  arc  made  up  from  Lucke's  "Engineer- 
ing Thermodynamics,"  reviewed  bv  the  writer  in  Engi- 
neering News  for  Sept.  18,  1913.  The  first  of  these  vol- 
umes contains  the  text  and  the  second  the  various  tables 
and  charts  from  the  original  book. 

While  the  textbook  is  styled  an  abridgment  of  the  earlier 
work  on  "Engineering  Thermodynamics,"  a  rather  careful 
comparison  of  the  two  volumes  fails  to  disclose  any  radical 
changes  in  the  subject-matter  presented.  In  some  of  the 
chapters  the  original  text  has  been  slightly  abridged, 
but  the  omissions  arc  unimportant  and  do  not  seriously 
impair  the  usefulness  of  the  book  for  general  reference 
or  for  use  in  the  classroom.  The  reduction  in  the  number 
"I  pages  m  the  new,  as  compared  with  the  older,  volume 
.has  resulted  largely  through  a  decrease  in  the  size  of  the 
cuts  used  and  a  more  compact  setting  of  the  numerous 
tormulas  presented. 

The  original  volume  is  divided  into  three  parts  con- 
taining six  chapters.  The  new  volume  retains  the  three 
major  divisions,  but  the  number  of  chapters  is  increased 
to  nineteen,  an  arrangement  which  will  doubtless  com- 
mend itself  to  the  teacher. 

The  handbook  of  tables  and  charts  will  be  a  valuable 
addition  to  the  reference  library  of  every  engineer,  whether 
for  use  with  or  without  the  text,  for  it  contains  a  large 
amount  of  information  which  is  not  generally  accessible 
together  with  many  graphical  charts  for  the  solution  of 
problems  m  engineering  involving  thermodynamics. 

TRATTATO  DI  COSTRUZIONI  ANTISISMK 'HP    p..       ,   .  -, 
Papei,  7xl0  T^^le^*^^ 

Earthquake-proof  construction  is  already  of  wide  in- 
terest and  is  bound  to  have  still  wider  spread.  However 
very  Uttle  is  known  about  the  subject.  That  a  l,000-pao-e 
treatise  under  the  title  "Earthquake-Proof  Structured 
should  take  an  important  place  in  our  literature  would  be 
quite  natural  under  these  circumstances.  But  the  book 
under  review  is  a  complete  disappointment.  What  it 
contains  of  practical  interest  is  found  in  about  100  pages 
■"  the  second  half,  where  are  described  methods  of 
elemeT  fo™dati°^  and  a  few  other  structural 

1  bn  I1"  w  \™7  38  t0  °ffer  8'reatest  resist^e  to 
earthquake  destruction.  Even  this  treatment  is  of  little 
direct  value  because  of  its  e,  cathedra  presentation  of 
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Carpenter's  treatise  long  ago  won  a  position  as  a  leading 
manual  for  the  layout  and  installation  of  heating  and 
ventilating  systems,  but  the  "revision  and  enlargement" 
(which  m  the  book  trade  is  different  from  "revision  and 
rewriting")  which  has  marked  each  of  the  previous  edi- 
tions has  not  and  obviously  could  not  have  kept  the  book 
thoroughly  modern  in  all  details  for  over  20  yr.  The 
present  extensive  rewriting  and  rearrangement  gives  the 
text  a  new  lease  of  life  and  very  largely  restores  it  to 
its  old  usefulness. 

That  does  not  mean  that  the  revision  has  been  thorough- 
going all  through,  for  a  careful  reading  of  the  book  and 
comparisons  with  earlier  editions  show  many  lapses  in 
the  sections  of  minor  importance  to  designers.  For  in- 
stance, the  chapter  on  electrical  heating  remains  largely 
as  it  was  in  1902,  both  as  to  cited  facts  and  data.  Now 
at  least  some  mention  of  the  significant  installations  made 
m  recent  years  in  some  Western  irrigation  power  districts 
would  be  worth  while.  The  most  amusing  failure  to 
modernize  the  text  is  oh  page  241,  where  statistics  on 
boiler  explosions  up  to  1893  are  tabulated.  In  view  of 
the  painstaking  studies  of  insurance  companies  and  power 
journals,  this  is  inexcusable.  There  are  numerous  other 
failures  to  bring  the  book  up  to  date,  but  fortunately  they 
relate  to  comparatively  minor  points  so  far  as  detail  de- 
sign is  concerned. 

There  has  been  considerable  condensation  of  various 
sections  m  order  to  provide  space  for  new  material.  As 
a  result  the  book  is  about  the  same  size  as  the  more  recent 
reprints,  though  twice  as  large  as  the  earlier  edition.  A 
very  extensive  rearrangement  is  seen.  Some  topics  are 
grouped  by  complete  systems  instead  of  common  parts. 
For  instance,  there  are  chapters  on  the  design  of  gravity- 
steam,  pumped-return  and  hot-water  systems,  containing 
what  was  before  scattered  under  piping  and  design.  This 
leaves  the  chapters  on  pipes  and  fittings,  radiators  and 
boilers  largely  descriptive.  Revision  in  a  reverse  direction 
is  seen  where  the  subjects  coining  under  flow  of  fluid* 
are  now  bunched  instead  of  being  discussed  separately 
in  sections  on  water,  steam  and  air. 

The  book  starts  out  with  a  discussion  of  the  nature 
and  properties  of  heat,  principles  of  ventilation  and  the 
amount  of  heat  required  for  comfort.  The  heat  given 
off  by  radiating  surfaces  and  the  flow  of  fluids  are  the 
subjects  of  intermediate  chapters  before  the  descriptions 
of  apparatus  are  presented.  The  latter  include  the  chapters 
on  pipe  and  fittings,  radiators,  boilers,  fittings  and  ap- 
pliances, etc.  After  this  are  given  the  general  lavout  and 
the  detailed  proportioning  of  parts  for  various  steam- 
heating  systems.  A  section  on  mechanical  ventilators  is 
logically  introduced  before  hot-blast  work  is  taken  up. 


ENGINEBBING  NEWS 


Vol.  74,  No.  21 


The  latter  part  of  the  book  deals  with  electric  heating-, 
automatic  temperature  regulators  and  the  special  problems 
of  schoolhouses,  shops  and  green  bouses.  Appended  to  all 
this  are  contract  and  specification  suggestions,  state  laws 
on  heating  and  ventilating  and  air  conditioning.  There 
is  a  bibliography  extending  from  1815  to  1895.  An 
attempt  has  been  made  to  bring  the  latter  up  to  date  by 
appending  eight  titles  from  1902  to  1915.  There  are 
tables  of  standard  weights  and  measures,  pressure  con- 
version, properties  of  gases,  mathematical  quantities 
(mensuration),  logarithms,  strength  of  materials,  proper- 
ties of  air,  relative  humidities,  properties  of  saturated 
steam,  calorific  value  of  fuels,  etc. 

m 

Reviewed  by  Charles  W.  Reinhahdt* 

MECHANICAL.  DRAWING  FOR  COLLEGES  AND  UNIVER- 
SITIES— By  James  D.  Phillips,  Professor  of  Drawing  and 
Dean  of  the  College  of  Engineering,  and  Herbert  D.  Orth, 
Instructor  in  Drawing  in  the  University  of  Wisconsin. 
Chicago  and  New  York:  Scott,  Foresman  &  Co.  Cloth; 
6x9  in.;  pp.  2S3;  295  illustrations.     $1.75  net. 

This  volume  is  for  use  in  university  classes  and  is 
complete  in  itself.  It  cannot  be  said  that  the  authors  have 
slighted  their  subjects  in  any  particular,  as  in  some  in- 
stances it  appears  that  self-evident  details  of  instruction 
have  been  presented,  at  too  great  length.  However,  the 
book  as  a  whole  is  well  arranged  and  illustrated. 

The  illustrations  present  a  pleasing  departure  from  the 
prevalent  style  of  ''wax-engravings."  They  are  directly 
reproduced  in  facsimile  from  well-executed  originals. 
Quite  a  number  of  freehand  sketches  illustrate  certain  po- 
sitions of  the  hands  and  principles  involved.  A  mild  pro- 
test might  perhaps  he  made  against  the  excessive  finish 
and  shading  represented  in  Figs.  158  and  161. 

The  chapter  on  "Lettering"  illustrates  in  considerable 
detail  on  about  50  separate  practice  plates  the  principles 
of  the  upright  and  inclined  one-stroke  style  of  Gothic 
lettering  which  for  the  past  20  years  has  almost  universally 
been  adopted. 

A  uniquely  arranged  Table  of  Contents,  or  "Outline," 
is  one  of  the  features  of  the  volume.  The  book  is  ably 
written,  with  subjects  attractively  presented,  and  the  gen- 
eral make-up  is  a  model  of  neatness. 

MASONRY  AS  APPLIED  TO  CIVIL  ENGINEERING:  Being  a 
Practical  Treatise  on  the  Design  and  Construction  of 
Engineering  Works  in  Stone  and  Heavy  Concreti — Adapt- 
ed for  the  Use  of  Students  and  Those  Engaged  in  the 
Practice  of  the  Profession  by  F.  Noel  Taylor,  author  of 
"A  Manual  of  Civil-Engineering  Practice."  New  York: 
D.  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp.  xi  +  230;  212 
illustrations. 

In  brief  and  fairly  clear  terms  this  hook  gives  the 
details  of  the  British  practice  in  masonry  construction. 
It  is  local  in  its  application  and  can  benefit  an  American 
engineer  only  in  so  far  as  it  may  show  him  some  new 
way  of  performing  a  fairly  familiar  act.  The  wonder 
is  that  the  practices  in  the  two  countries,  which  at  one 
time  must  have  been  precisely  alike,  should  have  grown 
so  far  apart. 

W: 

YEARBOOK  OF  THE  UNITED  STATES  DEPARTMENT  OF 
AGRICULTURE,  1914.  Washington,  D.  C.  Cloth;  6x9  in.; 
pp.  71") ;  illustrated. 

Among  the  articles  of  interest  to  engineers  in  this  well- 
known  annual  publication  are  the  following:  Clean  Water 
and  How  to  Get  It  on  the  Farm:  Retail  Public  Markets; 
State  Management  of  Public  Roads;  The  Economy  of 

♦Reinhardt-Winters-Cahill      Co.,      technical  illustrators, 
Times   Building,  New  York  City. 


Farm  Drainage;  the  Preparation  of  Fertilizer  from  .Mu- 
nicipal Waste.  The  author  of  the  last-named  article  sees 
little  hope  of  recovering  fertilizing  material  from  sewage 
and  urges  the  adoption  of  garbage-reduction  processes  in- 
stead of  incineration,  in  order  that  the  valuable  material 
contained  in  the  garbage  may  not  be  entirely  lost. 

§§ 

PREVENTING  LOSSES  IN  FACTORY  POWER  PLANTS — By 
David  Moffat  Myers.  New  York:  The  Engineering  Maga- 
zine Co.  (Works  Management  Library.)  Cloth;  5x8  in.; 
pp.  xvi  +  560;  6S  illustrations.  $3. 

Mr.  Myers  discusses  modern  power-plant  practice,  par- 
ticularly for  owners  and  managers  of  industrial  works. 
This  has  necessitated  a  somewhat  dilute  treatment  of 
matters  which  mechanical  engineers  are  apt  to  review  very 
concisely.  It  also  results  in  emphasis  on  the  accuracy 
with  which  today  we  may  study  energy  phenomena. 

After  introductory  remarks,  the  thermal  losses  in  a 
boiler  and  engine  plant  are  shown  by  a  typical  steam- 
balance  sheet.  This,  with  a  pictorial  diagram,  gives  an 
illustration  of  the  cycle  through  which  steam  passes  in 
a  factory  plant. 

The  next  large  step,  and  the  one  which  leads  to  the 
real  purpose  of  the  book ,  is  the  presentation  of  a  general 
plan  for  investigating  the  economy  of  a  factory  power 
system.  This  gives  a  list  of  the  important  items  of 
information  which  will  be  disclosed  by  tests  on  the  boiler 
plant,  steam  piping,  engines  and  heating  system.  Four 
succeeding  chapters  take  up  in  detail  the  path  of  an 
engineer-investigator  in  each  of  these  divisions  of  a  plant. 
Naturally,  no  attempt  has  been  made  to  teach  the  plant 
owner  to  be  his  own  expert — the  aim  seems  to  be  rather 
to  inform  him  as  to  what  he  may  expect  to  have  shown 
him,  to  a  greater  or  less  degree,  by  a  properly  qualified 
man. 

One  of  the  most  important  chapters  in  the  whole  book 
is  entitled  "The  Human  Factor."  Here  are  disclosed 
the  vast  amount  of  fuel  which  can  be  wasted  by  improper 
tiring  of  the  boilers  and  the  great  advantages  and 
economy  that  result  through  cutting  down  the  working 
hours  to  a  reasonable  time,  ventilating  the  boiler  rooms, 
making  the  wages  depend  in  part  on  eliminating  waste 
of  fuel,  and  from  educating  the  men  in  regard  to  the 
economies  which  are  possible.  This  chapter  also  has 
appended  to  it  a  plea  for  greater  attention  to  safety 
in  the  engine  and  boiler  rooms.  Some  of  the  more 
important  safety  devices  and  methods  which  have  been 
installed  are  noted. 

The  following  chapter  describes  systems  installed  by 
the  author  for  increasing  the  efficiency  of  boiler  plants, 
for  finding  what  the  efficiency  actually  is  and  for  reward- 
ing the  employees.  The  rest  of  the  book  consists  in  what 
are  virtually  a  series  of  appendices  on  subjects  of  interest 
to  the  works  owner.  First  of  these  is  a  discussion  of 
boiler  tests  as  made  by  engineers  today.  The  second  takes 
up  combustion  reactions  and  losses.  A  third  one  presents 
the  so-called  "surface  combustion"  developed  by  Fro  lessor 
Bone  in  England  and  Professor  Luckc  in  this  country, 
involving  ilamcless  combustion  of  gaseous  fuels  and  high- 
efficiency  high-capacity  absorption  apparatus.  A  short 
chapter  on  natural  gas  tells  what  results  may  be  expected 
with  its  use  in  different  kinds  of  plants.  One  of  the  most 
interesting  sections  of  the  hook  is  that  on  waste  fuels — 
showing  what  has  been  accomplished  in  utilizing  wood 
waste,  tan  hark,  sugar-cane  refuse,  anthracite  culm,  etc. 
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A  few  pages  give  descriptions  of  such  new  types  of  prime 
movers  as  the  "Locomobile,"  the  "Unaflow"  engine,  and 
the  Diesel  motor.  At  the  end  of  the  book  a  couple  of 
reports,  made  by  the  author  to  power-plant  owners,  on 
the  improvement  of  their  systems  are  reprinted  as  showing 
the  typical  form  and  substance  of  such  investigations.  * 

Coimqjtmesft  @ff  Yellow  F®tcif 

SANITATION  IN  PANAMA-By  William  Crawford  Gorgas, 
Chief  Sanitary  Officer.  Panama  Canal;  Surgeon  General, 
U.  S  A  :  Major  General,  U.  S.  A.  New  York  and  London: 
D  Appleton  &  Co.  Cloth;  5x8  in.;  pp.  298;  illustrated, 
f fl»  net. 

The  first  half  of  this  interesting  and  inspiring  book  is 
devoted  almost  wholly  to  yellow  fever  and  its  conquest, 
with  particular  reference  to  experiments  and  practices 
at  Havana.  The  second  half  deals  chiefly  with  the  conquest 
of  yellow  fever  at  Panama.  There  is  also  something  about 
the  suppression  of  malaria  at  Havana,  more  about  the 
control  of  that  disease  at  Panama,  and  all  through  the 
volume  the  mosquitos— stegomyia  and  anopheles— that 
spread  yellow  fever  and  malaria  receive  due  attention. 
In  the  half  of  the  volume  dealing  with  Panama  there  are 
chapters  on  measures  against  plague,  leprosy,  the  hospi- 
tals, a  sanitarium,  the  quarantine  system  and  the  sanitary 
department,  all  under  the  direction  of  the  author. 

As  may  be  inferred  from  the  foregoing  remarks,  the 
volume  is  first  and  chiefly  a  popular  account  of  the  dis- 
covery of  the  causes  of  yellow  fever  and  of  the  utilization 
of  that  discovery  by  Colonel  Gorgas  to  rid  Havana  and 
Panama  of  the  disease.  The  title  is  very  misleadin  £T,  both 
because  so  much  of  the  book  has  nothing  to  do  with 
Panama  and  because  only  a  part  of  the  sanitary  work 
at  Panama  is  more  than  barely  mentioned.  The  style 
is  rambling— interestingly  so ;  there  is  considerable  but  no 
tiresome  repetition,  and  those  who  wish  details  of  how 
Colonel  Gorgas  accomplished  such  marvels  in  Cuba  and 
on  the  Isthmus  must  pick  them  up  here  and  there  as  they 
lie  scattered  through  the  narrative.  Nevertheless,  the 
book  is  one  to  be  thankful  for.  It  doubtless  fulfills  the 
exact  object  of  the  author  and  will  be  read  by  and  in- 
spire hundreds  of  people  that  would  give  scant  or  no  at- 
tention to  a  more  scientific  account  of  what  Colonel 
Gorgas  and  others  did  to  make  the  construction  of  the 
Canal  possible  without  the  needless  sacrifice  of  a  hundred 
thousand  or  more  lives. 


Revised!  IMUnoim  of  SStiaftfte 

"HUTTE"  ;  DES  INGENIEURS  TASCHENBUCH  Herause'eee 

fin  T°hm  Ak^miSchen  Verein  Htitte.  E.  V.  22nd  edition 
5x8  7n  'eennV01UAI?<fS-)1  n,?erI4:  Wilhelm  Ernst  &  Sohn.' 
Unenni8M°ar4?l4eatVerSrlMa,1k1s°9;    4'7°°  Nation* 

Further  improvement  in  many  details,  but  no  change 
ui  subdivision  or  treatment,  marks  the  twenty-second 
edition  of  this  widely  used  engineers'  handbook.  Follow- 
ing only  four  years  after  the  previous  edition,  which  rep- 
resented extensive  change,  it  is  the  more  notable  for  be- 
ing issued  in  the  midst  of  war— the  date  of  completed 
revision  is  April,  1915. 

Among  the  revised  or  rewritten  sections  are  those  on 
measuring  instruments  used  in  testing,  materials  of  con- 
struction, steam  turbines,  pumps,  blowers,  shipbuilding, 
Inundations,  reinforced  concrete,  railways  and  bridoes 
Ihe  new  edition  is  thus  considerably  more  than  a  mere 
reissue.   With  the  changes  goes  an  increase  in  number  of 


pages.  Each  of  the  three  volumes  now  is  as  bulky  as 
the  single  volume  which  10  or  a  dozen  years  ago  formed 
the  entire  handbook. 

Continuing  the  innovation  made  in  the  last  edition. 
Vol.  Ill  is  so  planned  as  to  cover  all  subjects  of  civil-engi- 
neering practice.  It  is  thus  adapted  for  separate  use. 
The  revision  concerned  itself  particularly  with  tin's 
volume. 


Sftuadly  ©if  Off®  OffessSimg 
Reviewed  by  F.  \Y.  Tbaphagen* 

THE  THEORY  AND  PRACTICE  OP  ORE  DRESSING— By 
Edward  S.  Wiard.  S.  B.,  Member,  Min.  and  Met  Soc  of 
Hm  Book  rorStTn^dit^n,v,NfWoYork  and  ^ndon;  McGraw 

toStolSPSFJS?  CIoth:  6x9  m-;  pp- 426: 254  text  illus- 

Mr.  Wiard  has  made  an  important  contribution  to 
metallurgy— a  field  not  very  well  covered  by  existing 
books,  Dr.  Richard's  classic  standing  almost  alone. 

Using  his  extensive  practice  as  a  basis,  Mr.  Wiard  has 
brought  together  an  extremely  valuable  mass  of  material. 
This  he  has  made  the  subject  of  analytical  study  and  the 
conclusions  reached  have  wide  bearing  on  current  practice. 
The  theoretical  considerations  are  well  handled  and  the 
precautions  suggested  to  operators,  with  accompanying 
advice,  will  well  repay  careful  reading.  The  book  has  a 
pleasing  make-up  and  is  comparatively  free  from  typo- 
graphical errors. 


COMTPTAnf  ^^EJING  AND  THE  SIMPLIFIED  CALCULA- 
rf?u  SF  .FARM  AREAS— By  Charles  Mitchell  Thomas. 
Civil  Engineer  and  Surveyor.  Wvtheville  Va  ■  The 
Author.    Cloth;  6x8  in.;  pp.  vi  +  92 ;  charts.  $2. 


The  author  has  set  himself  an  almost  impossible  task. 
As  he  describes  it:  "If  you  own  a  farm  or  if  you  are 
thinking  of  buying  one,  it  will  be  a  great  source  of  satis- 
faction to  you  if  you  know  how  to  calculate  its  area,  so 
that  you  will  not  have  to  take  another's  word  for  it," 
He  attempts  to  teach  the  real-estate  agent  and  the  farmer 
the  familiar  double-meridian-distance  method  of  comput- 
ing an  area  from  a  metes-and-bounds  decription.  This 
is  a  large  order.  He  makes  it  more  formidable  by  teach- 
ing also  the  principles  and  practice  of  compass  surveying, 
with  auxiliary  remarks  on  magnetic  declination  and  on 
adverse  possession. 

The  most  striking  features  of  the  text  are  the  language 
and  style  employed.  They  represent  the  author's  effort 
to  fit  his  words  and  argument  to  the  intelligence  of  his 
reader.  Unusual  similes  and  methods  of  explaining  dif- 
ficult conceptions  abound,  and  so  also  does  a  rich  Vir- 
ginian vocabulary  not  lacking  in  charm. 

Engineering  News  confesses  itself  unable  to  judge 
whether  the  book  will  succeed  in  instructing  the  farmer; 
and,  what  is  more,  it  does  not  believe  in  making  every 
man  his  own  surveyor  or  engineer.  But  the  book  'recom- 
mends itself  unreservedly  to  every  college  teacher  of  sur- 
veying as  a  helpful  and  suggestive  contribution  to  the 
art  of  teaching  the  subject  to  unprepared  minds.  Beyond 
this,  there  is  sound  sense  in  a  remark  contained  in  an 
advertising  circular  that  reached  us  with  the  book:  "If 
you  happen  not  to  lie  interested,  give  your  boy  or  girl  a 
chance;  perhaps  they  can  catch  on  to  the  calculatioireven 
quicker  than  you." 

Sc^rt^olltT^o.  and    °'e    Dlessi^  Colorado 
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A  statement  on  page  26  may  prove  somewhat  mislead- 
ing. The  author  says:  "When  there  is  no  Fence  on  the 
line  to  be  surveyed,  and  one  corner  can't  be  seen  from 
another,  a  deed  giving  metes  and  bounds  of  the  tract  is 
required."  This  statement  may  he  considered  in  several 
different  ways;  hut  in  any  event  the  reader  should  be 
acquainted  more  fully  with  the  fact  that  a  deed  of  the 
kind  described  may  he  useful  even  when  one  corner  can 
he  seen  from  another. 

Wi 

P@w©ir  dirndl  Inles^tlnimg  Flaimts 

POWER  HEATING  AND  VENTH.ATION:  A  Treatise  for 
Designing'  and  Constructing  Engineers,  Architects  and 
Students."  (In  Three  Parts.  Each  Complete  in  Itself) — By 
Charles  L.  Hubbard,  Consulting  Engineer.  Part  III,  Com- 
bined Tower  and  Heating  Plants.  New  York  and  London: 
McGraw-Hill  Rook  Co.,  Inc.  Cloth;  6x9  in.;  pp.  x  +  40b; 
220  illustrations.    $3,  net. 

The  third  volume  of  the  new  edition  of  Hubbard's 
"Tower.  Heating  and  Ventilation''  series  is  now  in  hand, 
completing  the  set.  The  high  standards  of  the  previous 
volumes  are  maintained — even  exceeded.  As  already 
noted  (Feb.  11,  1915)  the  preceding  volumes  cover  ele- 
mentary heat  phenomena,  use  of  fuels,  design  and  con- 
struction of  boilers,  furnaces,  engines,  etc.,  elementary 
theory  of  heating  systems,  design  of  heating  equipment 
and  estimates  for  heat  losses  from  structures. 

A  large  part  of  the  present  text  is  also  given  to  boilers, 
engines,  turbines,  auxiliaries,  piping,  etc.,  and  at  first 
examination  it  might  be  thought  to  go  back  over  the 
ground  of  the  first  two  volumes.  Careful  comparison, 
however,  shows  that  it  deals  with  the  proper  selection 
and  installation  of  such  machinery  rather  than  the  de- 
sign and  construction  of  the  individual  pieces  themselves, 
as  is  done  in  the  earlier  volumes.  This  hook  therefore 
supplements  rather  than  duplicates  its  fellows.  The  ar- 
rangement follows  a  logical  sequence  of  plant  design,  and 
indeed  is  a  guide  manual  of  combined  power-  and  heating- 
plant  design  for  special  buildings. 

Some  of  the  minor  shortcomings  of  the  earlier  volumes 
noted  have  been  corrected  in  this  text.  Style  has  been 
kept  clear,  and  the  statements  and  data  are  definite. 
Little  more  could  he  asked.  This  volume,  involving  a 
departure  from  the  scope  of  the  original  Hubbard  treat- 
ise, is  to  he  considered  a  first  edition,  and  it  is  so  marked. 

The  book  starts  out  by  describing  the  heating  and  ven- 
tilating schemes  found  in  office  buildings,  theaters,  hanks, 
department  stores,  courthouses  and  other  public  buildings, 
hotels,  hospitals,  shops  and  mills.  Practice  is  described 
concisely  over  a  great  range  of  structures.  The  author 
in  his  previous  volumes  has  shown  his  ability  to  make 
original  constructive  suggestions  for  the  improvement  of 
inherited  practice,  and  it  is  to  he  regretted  that  he  did 
not  turn  his  attention  to  that  end  upon  some  fields  where 
complaint  is  rife.  The  opportunity  exists  notably  in 
theater  ventilation,  where  it  is  common  to  supply  air 
under  the  chairs  and  to  draw  it  out  overhead,  the  street 
dust  and  smell  in  mediately  contaminating  the  fresh 
supply. 

There  are  chapters  on  steam  and  hot-water  heating  and 
hot-blast  heating  and  ventilating.  This  part  of  the  book 
gives  a  notable  collection  of  data  on  practice.  So  far, 
as  will  he  realized  from  these  remarks,  the  text  is  de- 
voted to  special  heating  and  ventilating.  Nearly  40%  of 
the  volume  is  thus  passed  through  before  combined  heat- 
ing and  power  plants  are  arrived  at.  In  the  rest  of  the 
book  practice  in  central-station  steam-  and  hot-water  dis- 


tributing systems  is  described.  The  combined  power 
and  heating  requirements  of  the  special  buildings  already 
enumerated  are  reviewed  and  summarized  in  tabular  form. 

'M 

PRACTICAL  TRACK  WORK — By  Kenneth  L.  Van  Auken. 
Chicago,  111.:  Railway  Educational  Tress,  14  East  Jackson 
Boulevard.    Cloth;  5xS  in.;  pp.  216;  illustrated.  $1.50. 

Track  work  and  the  tool  equipment  required  are  dealt 
with  here,  but  the  book  does  not  cover  the  design  of  track 
material  or  the  work  of  maintenanee-of-way.  It  begins 
with  organization/  and  equipment  of  the  section  forces, 
and  then  takes  up  tracklaving,  double-tracking  and  relay- 
ing track.  Curves,  switch  work,  surfacing  and  general 
work  on  the  track  complete  this  portion  of  the  hook,  cover- 
ing 1.50  pages.  The  balance  includes  tables  of  useful 
information  and  a  36-page  glossary  of  track  terms.  The 
book  is  written  for  the  section  foreman  and  sectionman. 
It  will  he  useful  also  to  the  young  engineer  commencing 
his  practical- experience  in  the  track  department,  although 
he  will  need  other  hooks  to  inform  him  as  to  the  engineer- 
ing features  of  track  and  maintenanee-of-way. 

AMERICAN  SCHOOL  BUILDING  STANDARDS— By  Wilbur  T. 
Mills,  Architect.  Columbus,  Ohio:  Franklin  Educational 
Publishing  Co.  Second  edition.  Flexible  leather;  5xS  in.; 
pp.  616;  illustrated.  $5. 

This  is  largely  a  compilation  from  various  sources 
"modified  by  conclusions  as  experience  and  the  most 
recent  authorities  approve."  There  is  an  introductory 
chapter  on  selecting  an  architect  for  public-school 
design,  which  contains  information  on  architectural 
competitions  and  how  they  should  be  carried  out.  Other 
chapters  present  the  general  character  of  the  building, 
cost  of  school  buildings,  ventilation,  and  a.  valuable 
collection  of  laws  in  the  various  states  governing  plan, 
construction,  lire  protection,  sanitation'  and  furnishings 
of  public-school  buildings.  About  half  the  book  is  a 
collection  of  typical  floor  plans  and  halftone  engravings 
of  recent  school  architecture. 

® 

The  latest  engineering  society  to  establish  a  monthly 
publication  is  the  Civil  Engineers'  Society  of  St.  Paul, 
which  issued  the  Bulletin  for  the  first  time  in  November. 
P.  II.  Sacketi  is  editor  pro  tern. 

Wi 

An  extended  study  of  "Kainfall  in  New  England," 
including  a  large  collection  of  statistics  of  rainfall  for 
places  in  New  England  and  southeastern  New  York, 
fills  202  pages  of  the  Journal  of  the  New  England  Water 
Works  Association  for  September,  1915.  (Tremont 
Temple,  Boston,  .Mass.,  $1  a  number.) 

m 

A  valuation  of  the  property  of  the  Queens  County 
Water  Co.  (Borough  of  Queens)  for  the  purpose  of 
adjusting  water  rates  is  the  subject  of  an  interesting 
report  of  177  pages  made  by  Delos  F.  Wilcox,  Deputy 
Commissioner  of  the  Department  of  Water-Supply,  Gas 
and  Electricity,  New  York  City. 

g§ 

One  of  the  most  interesting  commercial  pamphlets 
issued  in  recent  months  is  Bulletin  13E  of  the  engineer- 
ing department  of  the  National  Lamp  Works  (General 
Electric  Co.),  ''•Multiple  Mazda  Lamps."  The  present 
types  of  tungsten-filament  lamps  for  105-  to  125-  and  220- 
to  250-volt  circuits  are  described.    The  notes  on  operat- 
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E  N  G  I  N  E  E  II I  X  ( J    N  E  W  S 


985 


fog  characteristics,  color  quality,  temperatures,  efficien- 
cies, use,  etc.,  will  be  found  intelligible  to  any  engineer. 
New  gas-filled  types  are  briefly  presented. 

i"""""" '"'I'""""  '  ■lIMllllllllluillliluilintl  ,,  ,  iniiimimii  uriiim  rilnri  ,  iiiiiiiiiiriiiiiiiiriunnir  ruining 
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namnhW*  t^ST^S  the  na,me  of  each  Publisher  of  books  or 
hP  iit  J  dted  these  columns  is  given  in  each  entry.  If 
thP  PrmL  hl  amPh'et  ls\f°r  sale  and  the  price  is  known  by 
the  editor  the  price  is  stated  in  each  entry.  Where  no  price 
ifh&V™11  ,  doe,s  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all  of  the 
pamphlets,  however,  can  be  secured  without  cost  at  least  bv 
inc losing  postage.  Persons  who  are  in  doubt  as  to  the  means 
thpl'f  1JV''&ued  l,°  °,b,tain  c°Pies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 

to  thP  n°nthn  Case  ?£  b00ks  or  papers  P«vately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AGRJ£ULTORAL  DRAWING  AND  THE  DESIGN  OP  FARM 
blRUCTURES— By  Thomas  E.  French,  Professor  of  En- 
lf.eff'n„f  Drawing-  and  Frederick  W.  Ives,  Assistant 
i.  o  ss?1  of  Agricultural  Engineering,  in  the  Ohio  State 
fc*  .  New  York:  McGraw-Hiil  Book  Co ,  Inc 
Cloth,  bxll  in.;  pp.  vin  +  130;  1S2  illustrations.    $1.25  net 

AI%W?^,Eil:  References  to  Books  and  Magazine  Articles— 
thl  Mnnfhi*  r  •;•  Carnegie  Library.  [Reprinted  from 
the  Monthly  Bulletin,  July.  1915.]     Paper;  6x9  in.;  pp.  55 

AMERICAN  INSTITUTE  OF  CHEMICAL  ENGINEERS— Trans- 

fi^V^n8'  Vol-,YF  -„New  York:  D-  Van  Nostrand  Co.  Cloth; 
6x9  in.;  pp.  308;  illustrated.    $3  net. 

ECONOMIC  CYCLES;  THEIR  LAW  AND  CAUSE— By  Henrv 
Ludwell  Moore,  Professor  of  Political  Economy  ^Colum- 
bia University.  New  York:  The  Macmillan  Co  Cloth- 
6x9  in.;  pp.  vni  +  149;  27  illustrations.     $2  ' 

THEOFLENrTNTTJR4Mr?  ^ESI4TANCE  OF  THE  MATERIALS 
n  v ENGINEERING— By  William  H.  Burr,  M.  Am  Soc 
Stv"  ^°£e?«or°f  Civil  Engineering  in  Columbia  UniverJ 

So  xlx  I  e?»a.  m1,*1-?1'  ^°V¥U7  revised.    Cloth;  6x9  in.; 
PP.  xix  +  928;  illustrated.     $5.50  net 

ELEMENTS  OF  HIGHWAY   ENGINEERING— By  Arthur  H 
Blan chard,  M.  Am.  Soc.  C.  E.,  Professor  in  charge  of  the 
Graduate   Course   in   Highway   Engineering   in  Columbia 
University.     New  York.  John  Wiley  &  Sons,  Inc     C  o  h 
6x9  in.;  pp.  xn  +  514;  202  illustrations.     $2.50  net 

THEfiLJM,EN,TS  OP.  MECHANICS  OF  MATERIALS:  A  Text 
for  Students  in  Engineering  Courses— By  C.  E  Houghton 
Associate  Professor  of  Mechanical  Engineering  in&  New 

New  Yonrkei'nyv  Sec,Sml  edi.Jio^  revised  and  enlarged 
"7,  o°ic'-- o P-  Van  Nostrand  Co.  Cloth;  6x9  in.;  pp. 
via  +  216;  illustrated.    $2  net. 

ENGINEERING  GEOLOGY— By  Heinrich   Ries,   Professor  of 
Economic  Geology  in  Cornell  University,  and  Thomas  L 
Watson,  Professor  of  Economic  Geology   n  the  University 
?;f  yiFglnla  al?d  State  Geologist  of  Virginia.     Second  I  li- 
enlarged.     New    York:    John    Wiley   &   Sons,  Inc 

S?&S2  H$4  ^t.XXVU  +  ™»  249  t6Xt  iWratlon.  ££S 
THE   EXPERIENCE   GRADING   AND   RATING  SCHEDULE 
Designed  to  Be  a  United  States  Standard  for  Measuring 

Ivei-a£eSs,'aBveFC?-St|?Bia-Sed  Upr°n  Combined  Experienc? 
Ayeiages— By  E.  Cr.  Richards.  To  wh  ch  is  added  bv  per- 
mission the  "Standard  Classification  of  Occupancy  h|z- 
m£  TTndi  Loss  Report  Form"   of  the  National  Board  of 

Boal-d  Clolh-  6x9  in^pp  104?  ^  WilUam  St>:  The 
GENERAL  SPECIFICATIONS  FOR  CONCRETE  WORK  as 
Applied  to  Building  Construction— By  Wilbur  J.  Watson 
HiH  £J10C^C-  ?•  Second  edition.  New  York :  McGraw- 
fl  net  '      C-     PaPer;  8x11  in';  Pp"  56 :  illustrated. 

GUIP§  ^St.TSE  REPORTS,  EVIDENCE  AND  APPENDICES 
£ff  In^d^y  SPSS^^SF^  f!M f 

%?^£i8??2ffi?  $rnetY°rt:  D-  Wn 
tn»Ati,lable-J.£f  contents  of  the  ten  reports  in  30  volumes 
ofgthP  r,,Wlth  separate  indexes  of  names,  places  and  subjects 
?aver  toP  hn."^  V°-Ume-  The  Guide  Promises  to  be  a  time 
or^commisslon:^  °CCaS1°n  l°  Fefer  t0  the  various  reP°''ts 
HOW  TO  MAKE  LOW-PRESSURE  TRANSFORMERS— Bv  F 
N  H  b«  4  ,?nT  editlP1?'  wiTth  additions.  Hanover,' 
niu?trat?ons.444^c  ^  AUth°r-     LUlen;  5x7  to-  PP"  1V-  * 

INVENTORS  AND  MONEY-MAKERS:  Lectures  on  Some  Re- 
S  Between  Economics  and  Psychology  Delivered  at 
tl  p  T-nt\nlAVerslty  1,1  Connection  with  the  Celebration  of 
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Wire  aumdl  R©©I&  Mmtforess  t(Q> 
Protect  Bridge  Pier 
By  J.  H.  Fisk* 

In  the  spring  of  1914  the  north  pier  of  a  two-span 
steel  highway  bridge  over  the  Grand  River  at  a  point 
about  12  mi.  west  of  Grand  Junction,  Colo.,  was  found 
to  be  undermined.  The  pier  was  one  of  the  steel-tube 
type  and  rested  on  a  concrete  footing.  Leaning  against 
the  pier  was  a  rotted  log  structure  built  to  protect  the 
pier  from  the  thrust  of  the  rock  and  earth  fill  serving 
as  an  approach  to  the  bridge.  The  depth  of  water  at 
the  base  of  the  pier  was  7  ft.  and  soundings  showed 
that  approximately  one-half  the  area  of  the  base  of  the 
concrete  footing  was  unsupported,  allowing  the  pier  to 
lean  against  the  bridge,  a  condition  plainly  shown  by  the 
buckling  of  the  bottom  chords  of  the  north  span. 

Plans  were  hurriedly  made  by  the  writer  to  jack  up  the 
bridge  and  carry  the  footing  of  the  pier  down  to  a 
safe  foundation.  But  on  account  of  the  shortness  of 
the  time  before  the  spring  rise,  and  also  the  rapid  ero- 
sion of  the  river  bank  above  the  bridge,  this  idea  was 
abandoned  and  plans  were  drawn  for  stopping  the  under- 
mining of  the  pier  and  preventing  the  bank  of  the  river 
from  further  erosion. 

The  river  carries  at  this  point  from  3,000  sec.-ft.  at 
low  water  to  possibly  50,000  sec.-ft.  at  high  water.  The 
north  bank  was  formed  by  a  precipitous  layer  of  sandy 
adobe  about  8  ft.  thick  rising  from  a  point  2  or  3  ft. 
above  low  water  and  underlain  by  a  stratum  of  sand 
and  gravel  of  unknown  thickness,  but  exposed  by  the 
action  of  the  water  to  an  average  depth  of  7  ft.  To  se- 
cure permanent  protection  it  was  considered  necessary  to 
riprap  the  river  bank  for  a  distance  of  750  ft.,  commenc- 
ing at  the  pier  and  extending  up  the  river  to  the  mouth 
of  a  bayou  entering  at  that  point. 

After  rejecting  numerous  suggestions,  including  rock- 
filled  log  cribs,  brush  and  pile  forms  of  protection,  it 
was  decided  to  reduce  the  river  bank  to  a  slope  of  1:1 
and  cover  it  with  a  mattress  made  of  woven  wire  fenc- 
ing and  stone,  carrying  the  outer  toe  of  this  mattress 
well  into  the  deepest  part  of  the  river. 

The  specifications  were  intended  to  insure  the  use  of 
stone  that  would  not  disintegrate  in  water  and  of  such 
dimensions  that  it  could  not  pass  through  the  meshes 
of  the  wire,  and  covered  the  wire  to  be  used,  not  speci- 
fying the  particular  make,  but  limiting  the  greatest  di- 
mensions of  mesh  and  the  least  diameter  of  wire. 

Under  water  the  mattress  was  formed  by  laying  stone- 
lillcd  wire  bags,  3  ft.  in  diameter,  side  by  side  and  se- 
curely tied  together,  with  their  bottoms  resting  on  the 
river' bed  at  the  deepest-point  and  their  tops  coming  out 
at  the  edge  of  the  water  far  enough  to  permit  of  fastening 
to  the  portion  of  mattress  laid  on  the  bank  above  water. 
The  mattress  above  water  was  11  ft.  wide  and  was  formed 
by  laying  strips  of  wire  fencing  parallel  with  the  river 

•Engineer,   Arkansas  Valley   Irrigation   Co.,    Dodge  City, 
Kan. 


bank,  commencing  at  the  tops  of  the  submerged  sacks 
and  wiring  all  strips  securely  together,  with  tie  wires 
spaced  not  over  6  in.  apart.  Strips  of  fencing  cut  18 
in.  wide  were  then  set  up  vertically  and  wired  trans- 
versely to  those  already  laid,  forming  compartments  54 
in.  wide,  18  in.  deep  and  hi  ft.  long,  which  were  then 
filled  with  stone.  A  covering  of  wire  similar  to  that 
which  formed  the  bottom  of  the  compartments  was  then 
laid  over  the  entire  surface  and  securely  wired  to  the 
transverse  strips,  the  whole  being  firmly  tied  to  the  up- 
per ends  of  the  submerged  sacks. 

The  placing  of  the  sacks  under  water  was  accomplished 
by  the  use  of  light  scaffolding  which  rested  at  point 
of  deepest  water,  nowhere  over  15  ft.  from  the  bank. 

The  work  was  commenced  at  the  lower  end  of  the  pier 
and  carried  upstream,  a  sack  being  sunk  into  place  with 
tie  wires  attached  and  held  temporarily  by  fastening  to 
'the  scaffolding.  When  full,  it  was  allowed  to  fall  into 
place,  the  tie  wires  being  slipped  through  the  meshes  of 
the  next  succeeding  sack  as  it  was  lowered  to  its  position. 

Careful  inspection,  after  the  passage  of  two  spring 
floods,  has  failed  to  disclose  any  sign  of  failure  in  the 
wire  and  the  protection  has  successfully  prevented  any 
further  erosion. 

The  work  was  done  by  contract  in  13  days  and  re- 
quired 1,200  cu.yd.  of  loose  stone  and  1,018  rods  of 
woven-wire  fencing  3  ft.  wide.  Suitable  stone  was  found 
i/2  mi.  distant.  The  contract  was  awarded  to  the  low 
bidder  at  $2,839,  on  which  a  fair  profit  was  realized. 

k 

Sawmill  ff@2*  Forcim  C@ia@tiiHm<c&2i©n& 
By  Harold  E.  Ketchum* 

On  large  concrete  construction  an  efficient  sawmill  is 
essential.  The  Detroit-Superior  high-level  bridge  in 
Cleveland,  a  double-deck  reinf orced-concrete  arch  bridge 
2,800  ft.  long,  requires  a  large  amount  of  formwork. 
Cableways  command  the  site  of  the  bridge,  so  that  forms 
of  any  size  can  be  built  at  the  mill  and  set  in  place.  The 
sawmill  was  designed  to  allow  the  greatest  freedom  in 
handling  lumber  through  the  various  saws. 

The  roof  is  supported  on  four  6x6  posts,  there  being 
no  walls  or  other  obstructions.  The  posts  are  placed 
10  ft.  from  the  corners  of  the  building,  the  ends  of  the 
roof  being  carried  as  cantilevers  and  the  center  trussed 
with  light  bracing.  The  sawmill  itself  is  20x40  ft.  in 
plan,  with  a  plank  floor  level  with  the  surrounding 
ground.  The  following  machines  arc  being  used:  An 
18-in.  swing  cutoff  saw,  a  16-in.  ripsaw,  a  36-in.  handsaw, 
a  bolt-threading  machine  and  a  handy  woodworker.  The 
latter,  a  boring  and  saw  tool  operated  by  an  individual 
motor  on  the  upper  pari  of  the  frame  of  the  machine,  with 
12-in.  saw,  has  proved  accurate  and  economical,  especially 
on  light  cutoff  work.  The  other  machines  are  driven 
through  belts  and  countershafts  by  a  15-hp.  alternating- 
current  motor  placed  8  ft.  above  the  floor. 

♦Superintendent,  Hunkin-Conkey  Construction  Co.,  Cleve- 
land, Ohio. 


November  18,  1915 


B  N  G  1  N  E  E  R  I  N  G    N  E  W  S 


087 


SAWMILL  FOR  FORMS;  DETROIT-SUPERIOR  BRIDGE 
Dimensions  and  machinery  location 

Lumber  is  received  on  cars  and  piled  to  the  south  of  the 
mill.  It  passes  north  through  the  saws  to  benches,  where 
the  forms  are  assembled.  The  forms  are  placed  north  of 
the  benches,  directly  under  the  eablewavs,  and  taken  away 
as  required. 

The  Detroit-Superior  bridge  is  being  built  for  Cuya- 
hoga County,  for  which  K.  1).  Cowen  is  resident  engineer. 
The  Hunkm-Conkey  Construction  Co.  has  the  contract. 


The  two  views  show  a  plant  for  unloading  broken  stone 
from  railway  cars  in  use  by  the  Williams  &  Little  Co 
general  contractors,  of  Cleveland,  Ohio,  on  a  concrete-road 
contract  near  Perry,  Ohio.  Hopper-bottom  cars  bring  the 
stone  in  on  a  main-line  siding  and  dump  it  into  the  boot 
oi  a  conveyor,  which  carries  it  to  the  bins.  An  oscillating 
plate  in  the  pit  insures  the  free  flow  of  the  stone  to  the 
buckets  of  the  conveyor  without  the  need  of  any  hand 
shaking  0r  scraping. 


The  bins  are  provided  with  two  sets  of  chutes— on, 
short  set  for  feeding  to  wagons  and  one  longer  one  lor 
leading  to  the  motor  trucks  which  cannot  get  close  to  the 
framework.  The  trucks  or  carts  take  the  stone  as  needed 
to  the  job. 


Tae^pHavftcg  W5ftih\  HEacMnaedl  Face 

A  tie-plate  which  gives  the  rail  an  inward  inclination, 
so  that  it  is  practically  at  a  right  angle  with  the  coned 
surface  of  the  wheels,  is  being  tried  on  several  railways. 
The  drawing  shows  the  tie-plates  as  used  on  the  New 
York,  Ontario  &  Western  Ry.  It  is  8%x6  in.,  with  the 
bearing  surface  or  rail  seat  inclined  1  in  20  and  having 
a  shoulder  to  engage  the  miter  edge  of  the  rail  base.  The 
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ONTARIO  &  WESTERN  RY. 

bottom  of  the  plate  has  the  same  slope,  but  is  stepped  to 
give  an  increasing  thickness  from  the  edge.  Longitudinal- 
ly with  the  rail  the  plate  is  given  a  circular  camber  of 
10-ft.  radius.    There  are  four  spike  holes. 

This  inclining  of  the  rail  is  general  practice  on  foreign 
railways,  hut  has  not  been  given  much  attention  in  this 
country.  It  is  claimed  that  it  will  give  increased  stability 
to  the  track,  with  a  reduction  in  maintenance  work.  The 
tie-plate  illustrated  is  the  invention  of  John  Lundie 
52  Broadway,  New  York.  N.  Y. 
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Steel  muhcd  Coimcspete 

A  16-story  loft  building  is  being  constructed  on  the 
site  of  the  old  Hoffman  House  and  Albemarle  Hotel,  24th 
St.  and  Broadway,  New  York  City.  The  last  extension 
of  the  Hoffman  House,  built  only  10  yr.  ago,  was  founded 
on  concrete  piers  carried  down  to  rock  in  open  pits 
held  by  steel  sheeting.  This  sheeting,  of  the  Friestedt 
type,  was  cut  off  at  grade  by  electric 
arc  and  left  in  the  ground.  Thus  the 
ground  is  filled  with  concrete,  steel 
grillage  girders  of  the  cantilever  foot- 
ings,  and  steel  sheeting;  since  the  new 
column  locations  do  not  match  the  old 
ones,  the  new  piers  have  to  be  sunk 
through  the  miscellaneous  materials 
mentioned.  Naturally  the  work  is  tedi- 
ous and  expensive.  The  Thompson- 
Starrett  Co.,  which  built  the  extension, 
is  also  constructing  the  new  building 
and  is  therefore  in  the  position  of  cut- 
ting through  its  own  substantial  con- 
struction of  10  yr.  ago. 

In  cutting  out  the  concrete  incase- 
ment  of  the  grillage  and  cantilever 
girders  the  only  tools  used  are  bull 
points,  mauls,  sledges  and  wedges.  The 
bull  points  are  l^-in.  octagon  steel. 
The  slowest  part  of  the  work  is  chop- 
ping the  concrete  (or  grout)  out  of  the 
pockets,  such  as  the  space  between  pairs 
of  girders  where  cement  mortar  had 
been  poured  in  to  fill  the  space.  In 
such  cases,  after  laying  bare  the  out- 
side of  one  of  the  girders  the  girder 


is  cut  through  with  oxygen  flame  (see  view,  Fig.  1,  taken 
after  complete  removal  of  one  girder  section  and  interior 
concrete),  wedged  out  to  get  it  loose  from  the  inside  con- 
crete as  far  as  possible  and  then  this  inside  concrete 
chopped  out  bit  by  bit  with  the  bull  points. 

Some  of  the  48-in.  plate  girders  which,  set  in  pairs 
side  by  side,  formed  the  main  cantilever  girders  for  the 
north  wall  footings  are  rather  difficult  objects  to  cut, 
because  they  have  three  web  plates  in  the  end  section — a 


FIG.  1     CUTTING  THROUGH  CONCRETE-CASED  PAIR  OF  PLATE  GIRDERS 

IN  OLD  CANTILEVER  FOOTING 
The  cut  through  triple  web  and  flanges  consumed  about  125  cu.ft.  Blaugas  and 

200  cu.ft  oxygen 


FIG.  2. 


OLD  STEEL  SHEETING,  CONCRETE  AND  GIRDERS  WHICH  NEW   FOUNDATION   PITS  MUST  PENETRATE 
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regular  central  web  plate  and  two  reinforcing  webs  spaced 
about  j/4  m.  away  from  the  central  web.  This  cut  (Fiff  1  ) 
required  about  200  eu.ft.  of  oxygen  and  about  125  ft  of 
,  Blau  gas.  When  the  webs  were  cut  through  about  a  quart 
of  water  ran  out,  although  the  soil  surrounding  this  foot- 
ing is  entirely  dry  and  has  been  so  for  years.  The  water 
may  have  come  from  the  combustion  of  the  o-as 

Wherever  the  old  sheetpiling  comes  within  the  new 
foundation  pits  it  is  laid  bare  and  cut  out  in  sections  The 
torch  will  cut  about  8  ft.  per  hour  of  the  piling.  At  one 
point,  where  the  piling  was  driven  (.lose  on  the  q£ 
the  pier  ami  the  concrete  fills  it  completely,  the  builders 
expect  to  leave  in  the  old  pier  ami  sheeting  and  concrete 
around  it  lor  the  remaining  area  of  the  new  pier 

The  new  piers  are  being  put  down  by  open  excava- 
tion, the  pits  being  sheeted  as  soon  as  they  get  down 
low  enough  to  require  a  platform.  Rock  is  nowhere  over 
25  ft.  below  cellar  bottom,  and  except  for  a  few  feet 
just  over  the  rock  the  ground  is  dry. 
A.  G.  Moulton  is  superintendent  for  the  contractors. 
H 

How  C®iacir©3<g  IUimp~IP®<sfs  Air© 
Mad©  f®sp  ILaiaccolim  Fairfe 

By  Gkokge  T.  Donoghue* 
Concrete  lamp-posts  are  being  used  extensively  on  the 
boulevards  of  the  Lincoln  Park  system  in  Chicago  Thev 
were  first  used  in  1907.  During  the  past  year  133  were 
installed,  making  a  total  of  947  now  in  service  They 
were  designed  by  John  Hamilton,  of  the  firm  of  Perkins, 
bellows  &  Hamilton  architects,  of  Chicago.  The  desien 
is  copyrighted.  "  s 

The  body  of  the  post  is  composed  of  very  dry  concrete— 
1  part  cement,  1.5  parts  torpedo  sand  and  2.5  parts  of 
%-  to  %-m.  limestone.  The  surface  dressing  above 
ground  consists  of  %  in.  of  1:1:  U/2  mortar  composed  of 
cement,  torpedo  sand  and  line  red  granite  screening  To 
this  mortar  is  added  5  lb.  of  mica  for  each  post.  The  mold 
for  the  portion  of  the  post  above  -round  is  of  cast  iron 
It  consists  of  a  base  and  two  sides  and  resembles  a 
trough  This  is  bolted  to  a  wooden  form  (also  in  the 
shape  of  a  trough)  for  the  portion  of  the  post  that  is  be- 
low  the  ground. 

To  prevent  sticking,  the  mold  is  given  a  light  coat  of 
cheap  machine  oil  before  the  concrete  is  put  in.   The  bot- 
tom of  the  iron  trough  and  about  2  in.  on  each  side  are 
coated  with  the  surface  mortar.    Dry  concrete  to  form 
the  body  of  the  post  is  then  introduced  and  a  reinforcing 
a   placed  in  each  corner.    The  sides  are  then  lined  a 
little  higher  with  mortar  and  more  concrete  is  added 
At  the  center  a  2-m.  cast-iron  pipe  is  placed  to  carry 
^  dec  nc  light  wares.    The  sides  are  again  lined  with 
mortar  and  the  entire  trough  is  almost  filled  with  con- 
crete, a  reinforcing  rod  being  placed  in  each  upper  corner 
Ihe  top  is  then  covered  With  the  surface  mortar,  leav- 
ing he  mold  a  little  more  than  full,  the  top  or  lid  of  the 
mold  being  then  put  on  and  bolted  firmly  into  place.  This 

Tl  n n f  C0T+t  f  lmeS  and  f—  of  **  mold, 
dresshig     1  P°St  b6l0W  gr°Und  reC6ives  110  s^ce 

The  post  is  allowed  to  remain  m  the  mold  24  hr  after 
which  the  top  ami  the  sides  are  removed  so  that  curing 
canjiroeeed  more  rapidly.    The  bottom  moldis S 
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removed  after  48  hr.,  but  sometimes  it  is  necessary  to  wait 
IA  nr.    Complete  drying  of  a  post  takes  about  120  hr 

When  the  post  is  completely  dry  the  surface  is  quickk 
brushed  with  muriatic  acid.  This'  removes  all  the  cement 
on  the  outer  surface  and  gives  an  effect  resembling  natural 
granite.  As  soon  as  the  post  has  been  completely  covered 
with  acid  it  is  drenched  with  water  and  brushed  over 
with  a  broom  to  prevent  the  acid  from  attack,,,.,  the  ce 


I  ffl  Brass  6r///e 


♦Chief  Engineer,  Commissioners  of  Lincoln  Park,  Chicago. 


CONCRETE  LAMP-POST  OF  THE  LINCOLN  PARK 
COMMISSION  IN  CHICAGO 

ment  in  the  body  of  the  post.  About  2  gal.  of  acid  is  used 
tor  each  post.  The  posts  when  finished  weigh  2,000  lb. 
The  cost  of  manufacture  varies  from  $16  to  $19  each 
Union  cement  finishers  are  used  in  doing  this  work  The 
posts  are  built  under  the  direction  of  Philip  Zimmer 
master  mechanic. 

In  erecting  these  posts  a  hand-power  derrick  mounted 
111)011  a  large  wagon  is  used.  The  post  is  set  m  a  prepared 
hole  ami  concrete  12  in.  thick  is  placed  around  the  base. 

W. 

T|lpr~  "Atomizer"  Repairs  Briek  Railway  T„n„el  Arch- 

The  Chicago  Great  Western  Ry.  tunnel  at  Winston,  111.,  a  2  600- 
ft  smgle-track  tunnel  on  1%  grade,  showed  serious  destruc- 
tion of  the  arch  brickwork  by  water  and  locomotive  exhaust 
The  lower  layer  of  the  arch  and  part  of  the  second  layer  had 
been  destroyed.  The  tunnel  was  very  wet.  and  near  the  east 
end  water  flowed  freely  from  the  roof.  The  arch  wa  e.L  red 
by  H  P.  Brown  with  the  concrete  •'atomizer,"  which 
T  \UrfrVay6r  °f  1:3:2  C°nCrete  Wtth   V,  in  Jravel 

Just  ahead  o  the  spray  work,  men  with  pneumatic  hammers' 
and  a  hose  cleaned  off  the  surface  of  the  arch.  The  nozzle 
car  set  behind  the  materials  car  in  the  work  train  carried 
nallrto  ngUUClinal  rai'S  3  trUCk  sorting  the  nozil  io"r- 
or  tne  tram  a  10-ft.  length  of  arch  could  be  covered  The 
sprayed    concrete,    applied    in    several    layers,    adhered  per! 

The1^,6;!"  "     "  W,ter  COminS  thr°Ugh  the  : 

ated  t  oweT  US6d  WaS  80  lb'    A  "^chanically  oper- 

ated trowel  arm  was  tried  for  finishing  the  surface    but  it 
work ed  only  where  the  track  was  in  the  center  of    he  tunne 
High-pressure  steam  jetting  gave  a  troweled  effect. 
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FIG.  1.    OLD  CUTTER  HEAD 


FIGS.  2 


Special  C^aMeir  Sfle&dl  ©k&  Eteedlgg© 

By  J.  H.  Gandolfo* 

Tn  building  the  new  coal-storage  dock  at  San  Juan, 
Porto  Eico,  for  the  Porto  Rico  Coal  Co.  it  was  necessary 
to  excavate  about  70,000  cu.yd.  of  material  for  the  slip 
and  channel  approaches.  For  this  purpose  a  suction 
dredge  is  in  use,  with  a  50-ft.  arm  carrying  the  cutter 
head,  a  12-in.  centrifugal  pump  driven  by  a  200-hp. 
motor  and  12-in.  suction  and  discharge  pipe.  The  first 
cutting  head  provided  was  fitted  with  six  cast-iron  blades, 
bolted  to  six  arms  radiating  from  the  operating  shaft, 
and  had  an  extra  set  of  manganese-steel  blades. 

All  dredging  is  to  be  completed  to  a  minimum  depth 
of  24  ft.  The  top  10  ft.  consisted  of  soft  mud,  full  of 
manglaris  roots,  and  the  remainder  is  a  tough  yellow 
clay,'  alternating  with  patches  of  a  tough  white  sand 
that  lias  enough  clay  mixed  with  it  to  prevent  it  from 
disintegrating  in  the  water.  In  addition,  occasional 
pockets  of  a  hard  coral  are  encountered.  Both  the  clay 
and  sand  become  very  hard  on  exposure  to  the  air. 

At  the  beginning  of  operations  a  cut  for  the  full 
depth  necessary  was  taken  out,  in  order  to  test  the 
equipment.  It  was  soon  realized  that  the  cutter  head 
at  first  provided  would  not  be  able  to  handle  the  hard 
material.  On  account  of  the  arms  supporting  the  blades 
and  the  closeness  of  the  blades,  the  head  was  constantly 


►Resident  Engineer,  Moody  Engineering  Co.,  San  Juan,  I'.  R. 


AND  3.    TWO  VIEWS  OF  NEW  CUTTER  HEAD 


blocked  with  both  the  clay  and  sand.  Fig.  1  is  a  front 
view  of  the  old  cutter  head  clogged  with  material  so 
hard  and  tenacious  that  to  clear  the  head  it  was  neces- 
sarv  to  pry  the  material  out  with  bars. 

After  several  consultations,  the  contractors  designed 
the  cutter  head  shown  in  Figs.  2  and  It  is  1-2  in.  in 
diameter  at  the  larger  end,  has  live  blades,  with  a  sup- 
porting ring  at  the  rear,  and  is  carried  at  the  front  on 
a  central  shaft.  The  front  end  of  this  shaft  may  he  noted 
in  Fig.  which  also  shows  the  opening  to  the  suction 
pipe  between  the  blades.    The  head  is  of  cast  steel. 

This  cutter  head  has  given  entire  satisfaction  on  the 
work.  Because  of  the  wide  space  between  the  blades 
leading  to  the  suction  pipe  it  rarely  becomes  clogged. 
It  is  also  successful  in  breaking  up  the  beds  of  coral 
small  enough  to  pass  through  the  discharge  pipe. 

The  Moody  Engineering  Co.,  of  New  York,  is  the  en- 
o-ineer  for  this  work,  and  John  Monks  &  Sons  the  con- 
tractor, with  E.  1).  Buel  as  superintendent. 

gg 

Wagoia  lUDsvdIes3  IHIasadlB©®  HOP00O 
Ifdo  of  Trips'© ©IrX 

The  Park  Department  of  New  York  City  has  been 
using  a  gasoline  wagon  loader  for  handling-  run-of- 
crusher  traprock  used  in  road  repair.  This  machine, 
working  pretty  steadily  throughout  the  summer  at  Van 
Cortlandt  Park,  loaded  10,000  yd.  into  horse-drawn 
wagons  and  tractor-trains. 


GASOLINE  WAGON  LOADER   HANDLING   TRAP  IN   VAN  CORTLANDT  PARK,  NEW  YORK  CITY 
Left-Loading  traprock  into  wagons.    W^^^^^g1,"^  wTres*0"    f°''   tranSp0rtati°n'   S°   aS   l°  ^ 
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The  gasoline  engine  of  the  loader  is  being-  rebuilt  at 
the  present  time,  this  making  its  second  thorough  over- 
hauling smce  purchase.  The  engine  was  (>  hp.  and  found 
to  be  rather  light  for  such  continuous  heavy  work.  The 
Park  Department,  however,  appears  to  be 'well  satisfied 
with  the  performance  of  the  machine  and  intends  to  put 
it  to  work  on  a  375,000-yd.  pile  of  traprock  just  as  soon 
as  the  engine  is  ready  for  service.  This  rock  is  situated 
below  the  Park  reservoir  and  was  intended  for  use  in 
connection  with  a  filter  plant.  When  the  filter  project 
was  abandoned  the  rock  was  turned  over  to  the  Par]? 
Department  for  road  repair* 

The  wagon  loader  was  built  by  the  George  TIaiss  Manu- 
facturing Co.,  141st  St.  and  Rider  Ave.,  New  Vork  City 
It  cost  the  Park  Department  $700  and  weighed  4  250  lb 
Except  for  the  motive  power,  the  machine  is  exactly  the 
same  as  the  electric  loader  manufactured  by  this  com- 
pany. 
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P>y-  W.  M.  Eliot* 
Some  designers  of  cottonseed  warehouses  use  the  re- 
sults of  tests  made  on  wheat,  with  a  correction  for  the 
difference  m  weight  of  the  two  materials,  to  obtain 
the  horizontal  pressure.  They  cannot  have  much  con- 
fidence in  the  results  secured  by  this  method,  as  the 
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MewairJk  Teinmafiiaall 

In  the  design  of  the  Public  Service  Ry.  terminal  and 
office  building  in  Newark,  N.  J.,  described  in  Engineer- 
ing  News  of  Oct.  28,  1915,  it  was  necessary  in  two  places 
to  support  two  lines  of  columns  over  clear  spaces  One 
of  these  was  at  the  front,  where  a  line  came  down  over 
the  subway  leading  fTOm  the  building.  Clearance  was 
limited.  Here  a  triple  girder,  spanning  3G  ft.  and  weigh- 
ing 33  tons,  was  used.  Each  of  the  three  component 
girders  has  a  48x%-in.  web  and  8x6xT%-in  flange 
angles.  The  outer  webs  have  only  outer  flange  angles 
and  12x%-m.  plates  were  used  on  the  inner  face  to 
make  up.  Each  flange  of  the  composite  girder  has  four 
34-in.  cover  plates,  totaling  3%  in.  in  thickness,  riveted 
to  all  four  flange  angles. 

The  second  place  where  clear  space  was  required  was 
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Head  in  Fee+ 
HORIZONTAL  PRESSURE  OP  LOOSE  COTTONSEED 
UNDER  INCREASING  HEADS 
Weight  of  loose  seed  =  22.4  lb  per  cu  ft 
Weight  pf  packed  seed  =  33.  Ab   per  cu  ft 
Angle  of  repose  of  seed  =  38°  40' 
Equation  of  curve, 

5 

P  =  -H 
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conditions  are  unlike  in  nearly  every  respect.  The  tests 
on  wheat  have  usually  been  made  in  relatively  deep 
bins;  cottonseed  is  stored. in  shallow  ones.  The  angle 
of  repose  of  cottonseed  varies,  but  any  of  it  will  stand 
at  a  much  steeper  slope  than  will  wheat.  Wheat  will 
flow  through  an  orifice  under  any  appreciable  head  while 
the  seed  will  not.    Wheat  is  stored  just  as  it  falls  from 
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™»  CARRYING  FOU„  RLGORS  ON  HANGER  BARS.  RLRLIC  SERVICE  RAILWAY  TERMINAL,  ^  7, 

^  hanger  bar.,  facing  the  !Z  '        ^  1- 

collna  T'::,  taRgerf  a""  ^the?™  "  t  *  ^""^  *"»  ™  «»»'«>• 

*etch.  are  .noun  ,„  the  accompanying    writer  undertook  to  make  some  tests  of  the  horizontal 
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pressure  as  measured  in  a  working  cottonseed  bin.  The 
side  of  the  rectangular  tunnel  through  the  center  of  the 
building  extended  only  1  ft.  above  the  top  of  the  vertical 
3x4-fti  pressure  door  at  which  the  measurements  were 
made,  and  as  the  nearest  wall  was  25  ft.  away,  the  side- 
wall  friction  was  negligible.  The  conveyor  opening  was 
35  ft.  above  the  center  of  the  door  and  8  ft.  to  one 
side.  The  pressure  of  the  seed  was  measured  just  as  it 
fell,  without  any  further  packing.  The  average  head  on 
the 'door  was  obtained  by  measuring  the  vertical  distance 
from  the  center  of  the  door  to  the  line  of  the  sloping 
seed. 

The  pressure  was  transferred  through  levers  to  a  plat- 
form balance  scale.  No  system  of  spring  scales  or  pres- 
sure diaphragms  could  be  used,  as  the  slightest  movement 
of  the  door  would  cause  a  marked  change  in  the  pressure. 
When  the  door  was  removed  at  the  completion  of  the 
test,  the  seed  remained  nearly  vertical,  less  than  a  cubic 
foot  falling  down. 

By  referring  to  the  diagram,  it  will  he  noticed  that  a 
considerable  break  in  the  pressure  occurs  when  the  fill- 
ing is  delayed,  but  that  this  loss  is  soon  fully  recovered. 
Since  the  whole  mass  of  seed  is  in  a  constant  state  of 
readjustment  while  the  .  head  is  being  increased,  it  is  the 
writer's  opinion  that  as  soon  as  the  set  acquired  during 
the  intermission  is  broken,  the  pressure  becomes  the 
same  as  if  no  delay  had  occurred.  Although  the  pres- 
sure on  a  wall  decreases  with  time,  it  would  seem  that 
nothing  is  gained  by  partly  filling  a  building  and  al- 
lowing the  seed  to  set. 

One  way  of  designing  a  wall  to  retain  cottonseed  is 
to  allow  for  the  pressure  of  the  loose  seed  and  the  effect 
of  tramping,  when  such  packing  is  not  permitted  nearer 
than  10  or  12  ft.,  depending  on  the  height  of  the  wall. 
Another  method  is  to  make  the  wall  much  stronger  so  as 
to  resist  the  pressure  when  tramping  is  permitted  next 
to  it.  The  latter  is  more  fool-proof,  but  the  former 
is  probably  the  better  practice,  as  more  seed  can  lie 
stored  in  that  way  for  each  dollar  invested. 

This  test  was  made  with  the  cooperation  of  J.  H. 
Brillhart,  Chief  Engineer,  Mosher  Manufacturing  Co., 
Dallas,  Tex. 
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Good  Performance  of  a  Ditching  Dredge  was  made  by  a  2- 
yd.  dredge  working  on  Joint  Ditch  No.  17  in  Emmet  and  Palo 
Alto  Counties,  Iowa.  This  ditch  drains  the  eastern  half  of 
.Swan  Lake  and  the  adjacent  lands.  The  main  ditch  from  the 
junction  of  the  laterals  was  17%  mi.  long  and  5  to  15  ft.  deep. 
The  bottom  width  was  from  is  to  24  ft.,  with  slopes  of  1  V->  :1 
In  places  the  bottom  was  very  hard.  The  dredge  was  oper- 
ated until  Jan.  1,  1915,  and  then  was  frozen  in  until  Mar.  1 
The  frost  was  IS  in.  deep  in  March  and  some  zero  weathei 
was  encountered.  There  was  959,000  cu.yd.  to  be  excavated  in 
the  contract,  and  the  work  was  finished  Oct.  15.  The  dredge 
was  operated  double  shift,  time  for  repairs  being  only  on 
Sundays  after  the  boiler  work  was  attended  to.  and  no  labor 
was  employed  except  the  regular  crews  of  four  men  on  each 
shift.  In  the  final  month,  Sept.  15  to  Oct.  15,  the  dredge  cut  a 
ditch  3S  ft.  wide  on  top,  24  ft.  wide  on  the  bottom  and  6  ft. 
deep,  21, ISO  ft.  long  (or  4  mi.)  in  26  working  days.  There 
were  no  breakdowns  during  the  month  and  the  dredge  quit  in 
good  working  condition.  Considering  that  the  work  was  in 
the  country  and  that  all  repair  work  was  handled  by  the 
operating  crews,  it  is  natural  that  the  steady  work  with 
double  shift  would  cause  wear  and  tear  that  would  bring 
delays  at  the  close  of  the  work. — H.  B.  Whitney,  Contractor, 
Emmetsburg,  Iowa. 


The  Importance  of  Portable  Equipment  for  contractors  is 
emphasized  by  a  report  of  the  Drilling  Contracting  Co.,  35 
State  St.,  Albany,  N.  Y.,  on  a  portable .  air-compressor  outfit 
used  by  the  concern  on  its  New  York  State  Barge  Canal 
work.  The  machine  has  been  put  on  cars  only  four  times, 
yet  it  has  been  set  up  on  all  of  the  eight  locks; below  Fort 
Edward  on  the  Champlain  Canal,  on  all  the  22.  locks  of  the 
Erie  Canal  between  Waterford  and  Oneida  Lake,  and  on  the 


PORTABLE  COMPRESSOR  OF  DRILLING  CONTRACTING 
CO.  OF  ALBANY 


locks  at  Fulton,  Minnetto  and  Oswego  of  the  Oswego  Canal. 
It  is  at  present  working  on  the  four  locks  of  the  Cayuga 
and  Seneca  Canal.  The  company  reports  that  it  has  become 
so  much  a  matter  of  routine  to  sling  the  portable  outfit  around 
by  cranes  that  it  requires  only  about  15  min.  to  get  drills 
running  after  placing  the  compressor  on  a  new  site.  The 
photograph  shows  this  compressor  going  into  position  at 
Lock  3  on  the  Cayuga  and  Seneca  Canal.  The  unit  is  run 
at  times  24  hr.  a  day,  with  only  a  10-min.  stop  for  examina- 
tion of  journals  and  wristpin  connections.  The  machine 
was  furnished  by  the  Chicago  Pneumatic  Drill  Co. 

A  Turnout  Within  a  Turnout — -An  unusual  piece  of 
temporary  trackwork  is  shown  by  the  view.  In  order  to 
make  extensive  repairs  to  a  set  of  "light"  railroad  track 
scales  it  was  necessary  to  remove  the  dead  and  running  rails, 
but  at  the  same  time  maintain  the  empty-car  traffic  normally 
passing  over  these  scales  and  without  tying  up  the  loaded- 
car  traffic  passing  over  the  "heavy"  scales. 

The  desired  result  was  obtained  by  cutting  the  "light" 
track  at  one  point  and  connecting  by  turnout  to  the  "heavy" 


A  COMPLICATED  TEMPORARY  TURNOUT  ARRANGEMENT 


track.  Empty  cars  were  weighed  on  the  "heavy"  scales  and 
by  a  back-up  movement  were  passed  over  the  temporary  con- 
nection and  to  the  storage  yard  beyond.  For  this  informa- 
tion I  am  indebted  to  H.  C.  Finch,  general  manager  of  the 
Genesee  &  Wyoming  R.R.,  Retsof,  N.  Y. — J.  R.  Taft,  New  York. 
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for  Late  F^cctton^  FIir©s 

The  fire  question  has  come  very  much  to  the  fore  in 
the  last  week.  The  destruction  of  the  Bethlehem  and  the 
Eoebling  shops  may  be  passed  over  here.  The  real  mat- 
ter of  concern  is  the  series  of  terribly  fatal  fires  in  city 
factories,  of  which  Pittsburgh  furnished  one  three  weeks 
ago  and  New  York  another  ten  days  later.  The  two  dozen 
pictims  of  these  fires  were  a  needless  sacrifice.  There  is 
no  instruction  in  the  details  of  the  disasters,  nothing  to 
be  learned  from  them  that  will  help  in  saving  other  lives 
in  the  future.  In  both  cases  the  victims  were  penned  up 
in  firetraps — a  commonplace  word  in  our  modern  lan- 
guage, but  how  appropriate  to  the  working-places  and 
the  buildings  which  were  burned ! 

Let  it  be  emphasized  that  the  art  of  fire-protection — 
and  this  is  an  engineering  study — long  ago  reached  the 
point  of  recognizing  clearly  the  inevitableness  of  such  fires 
as  those  in  Pittsburgh  and  New  York.  Combustible  build- 
ings, conditions  that  encourage  rather  than  prevent  the 
start  and  spread  of  fire,  lack  of  means  of  exit,  absence  of 
fire  warnings  and  fire-fighting  means,  and  all  the  other 
elements  that  mean  death  soon  after  the  first  chance  flame 
springs  up,  have  time  and  again  been  observed  in  their 
disastrous  action  and  marked  down  as  things  that  must  be 
eliminated  if  even  reasonable  safety  is  to  be  attained.  But 
between  this  knowledge  and  its  full  utilization  there 
stands,  in  some  states  and  cities,  a  wall  of  administrative 
incompetence  and  neglect  that  is  horrifying. 

No  more  grotesque  characterization  of  this  adminis- 
trative failure  has  ever  been  given  than  was  supplied  by 
the  state  inspecting  board  of  New  York  in  the  inquest 
on  the  fire  of  Nov.  6.  The  board's  inspectors  testified  that 
they  inspect  factories  of  six  stories  and  more  and  factories 
of  four  stories  and  less,  but  no  five-story  factories.  The 
board  never  made  regulations  for  five-story  factories ! 
For  months  it  has  gravely  discussed,  in  a  dozen  different 
board  meetings,  says  the  chairman,  the  question  of  making 
such  regulations.  And  once,  when  they  had  a  public  hear- 
ing on  this  weighty  question,  representatives  of  manufac- 
turers' interests  came  to  protest,  saying  that  it  would 
be  a  crime  and  a  useless  expense  to  extend  the  fire  rules 
to  five-story  factories !  And  even  today  the  board  has  no 
rules  for  this  class. 

But  the  cause  of  this  particular  fire  lies  farther  back 
even  than  the  wonderful  board.  It  goes  back  to  the  Tri- 
angle shirtwaist  fire  of  evil  memory.  -  Tremendous  excite- 
ment among  the  public  and  the  authorities  of  city  and 
state  was  aroused  by  that  fire;  yet  when,  long  afterward, 
Harris  and  Blanck,  the  operators  of  the  factory,  came 
into  court  under  indictment  for  keeping  their  employees 
locked  in,  they  were  acquitted.  The  encouraging  lesson — 
that  the  most  necessary  laws  may  be  violated  with  im- 
punity— was  not  lost  on  their  successors. 

Another  interesting  example  illustrates  a  different  phase 
of  the  subject.    Some  years  ago  a  great  new  department 


store  was  to  be  built.  Department-store  crowds  and 
the  large  open  floor  areas — which  it  has  never  been  pos- 
sible to  restrict  by  legal  limitation — need  ample  stairway 
provision  for  quick  escape  in  case  of  fire.  The  stair- 
way requirements  of  the  law  are  none  too  ample.  But 
in  this  particular  case  the  owner  did  not  want  to  provide 
as  many  stairways  as  the  law  requires.  All  the  technical 
officials  who  had  to  pass  on  the  case  insisted  on  the  full 
legal  provision  of  stairs.  But  there  were  some  high  offi- 
cials— nontechnical  men;  in  short,  politicians — who  were 
also  interviewed.  The  final  result,  no  matter  how  it  was 
brought  about,  was  that  fewer  stairs  were  put  in  than 
the  plain  reading  of  the  law  requires. 

A  department  store  of  the  present-day  type  constitutes 
a  large  fire  danger.  Good  luck  has  kept  fire  away,  and  for 
fifteen  years  there  has  been  no  department-store  conflagra- 
tion. When  it  comes,  it  may,  by  chance,  seize  on  the  store 
with  inadequate  stairs. 

Inadequacy  of  laws  or  their  absence  and  maladministra- 
tion make  illusory,  in  a  large  measure,  the  public's  pro- 
tection from  fire  danger.  Engineers  are  concerned  with 
this  situation  to  the  extent  that  they  can  influence  cur- 
rent thought  toward  reform. 


Two  Ttasaffiielg  t©  Mafee  ©s&© 

One  way  of  doing  a  thing  well  is  to  do  it  twice.  Ordi- 
narily this  is  an  uneconomical  procedure,  but  the  builders 
of  the  Eogers  Pass  tunnel  claim  that  it  is  economical  in 
their  case.  They  had  a  long  tunnel  to  dig,  and  so  they 
started  by  excavating  a  second  tunnel,  a  useless  tunnel, 
first,  and  from  it  they  proceeded  to  attack  the  main  tun- 
nel itself. 

To  describe  the  striking,  iconoclastic  method  of  the 
"pioneer  heading"  in  the  above  terms  is  likely  to  seem 
belittling  and  unfair.  The  work,  was  carried  on  in  highly 
successful  and  expeditious  style.  Eecord-breaking  rates 
of  advance  were  made,  greater  at  least  than  any  prior 
performance  on  the  western  continent.  No  untoward 
incidents  interfered  with  smooth  progress.  So  the  work 
merits  congratulations  and  praise.  That  fact  however 
does  not  bar  the  question  whether  the  second-tunnel 
scheme  was  an  essential  factor,  or  whether  the  same  or 
even  better  results  would  have  been  attained  without  it, 

Comparison  with  the  Simplon  tunnel  is  invited,  because 
there  the  parallel-heading  method  was  also  used — in  fact 
it  was  originated  by  the  Simplon  engineers.  Two  reasons 
in  cooperation  made  a  sound  basis  for  the  method  there : 
First,  the  prospects  were  that  great  heat  and  large  water- 
flows  would  be  encountered,  which  would  call  for  drainage 
and  ventilation  capacity  almost  impossible  to  secure  in 
a  single  heading;  and  second,  if  for  purposes  of  ventila- 
tion and  drainage  a  second  heading  were  driven  along 
with  the  main  heading,  it  could  be  used  later  for  the  sec- 
ond tunnel  which  would  shortly  be  needed  to  provide 
double  track,  and  so  the  parallel  heading  would  involve 
hardly  any  dead  expense. 
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There  has  been  much  difference  of  opinion  in  Switzer- 
land among  tunneling  experts  as  to  whether  the  Simplon 
experience  justifies  the  existence  of  the  parallel-tunnel 
method  of  construction.  In  the  later  Loetschberg  tunnel, 
which  is  shorter  than  the  Simplon  but  still  much  longer 
than  the  Rogers  Pass,  the  method  was  not  used ;  and 
although  this  is  a  double-track  tunnel  there  is  no  ground 
for  assuming  that  the  greater  width  had  anything  to  do 
with  the  selection  of  the  driving  method.  The  conclusion 
is  probably  conservative  that  for  the  Simplon  itself  the 
parallel-tunnel  method  was  a  vitally  important  device, 
making  possible  the  successful  handling  of  great  springs 
of  water,  oppressive  heat,  and  swelling  rock;  but  that  it 
established  no  valid  precedent  for  other  tunneling  opera- 
tions. 

It  is  pertinent  to  remark  that  none  of  the  critical  con- 
ditions of  the  Simplon  were  present  in  the  Rogers  Pass 
problem — neither  much  water  and  heat,  or  unsound  rock. 
Moreover,  the  builders  of  the  latter  say  directly  that, 
despite  the  outward  similarity,  their  method  has  no  rela- 
tion to  the  Simplon  method.  They  were  aiming  at  speed 
of  advance. 

This  reduces  the  case  to  a  simple  question,  which,  it 
may  be  hoped,  the  Rogers  Pass  engineers  will  answer  in 
due  time :  Wherein  does  the  supposed  gain  of  speed  or 
convenience  by  the  parallel-heading  method  lie?  It  can- 
not lie  in  the  heading  advance  itself,  since  the  main  head- 
ing should  get  along  just  as  fast  as  a  parallel  heading,  in 
respect  to  work  at  the  face,  and  since  no  difficulty  has 
been  found  elsewhere  in  passing  the  heading  muck 
through  the  break-up  and  enlargement  work  in  the  rear. 
To  cite  only  one  case  of  proof :  the  Loetschberg  headings, 
while  break-up  work  was  proceeding  very  actively  at 
numerous  points  back  of  the  face,  were  uninterruptedly 
driven  forward  at  a  very  much  faster  rate  than  Rogers 
Pass  has  been  able  to  report,  so  that  the  Loetschberg  or 
standard  method  cannot  be  materially  inferior  to  the 
Rogers  Pass  method  in  regard  to  muck  disposal. 

Drainage  was  not  a  factor  at  Rogers  Pass,  it  appears, 
for  if  it  were  the  pioneer  headings  would  have  been  driven 
on  an  up-slope,  to  drain.  Ventilation,  however,  may  have 
had  important  bearing,  and  a  clear  statement  of  how 
much  account  was  taken  of  ventilation  in  adopting  the 
tunneling  method  will  be  a  most  desirable  thing. 

S3 

AimcDtlhes0  Worfdl  IRecoirdl  B2=©M,©ia 

Engineering  News  owes  a  mild  apology.  Success 
always  overcomes  carping  criticism,  and  the  Philadelphia 
Engineers'  Club  has  recorded  a  sweeping  success.  The 
club's  campaigners  did  not  go  after  a  million  members, 
as  a  jealous  Pittsburgh  newspaper  said — see  Engineering 
News  of  last  week — but  only  after  a  modest  thousand. 
"Modest"  is  true  only  in  contrast,  however,  as  there  is 
nothing  small  about  the  project  of  gathering  in  1,000  new 
ones  in  four  days.  It  means,  says  the  local  mathema- 
tician, 250  per  day,  or  in  the  14-hr.  working  day  18 
members  per  hour.  Every  3  min.  20  sec.  a  new  candidate 
was  to  be  signed,  sealed  and  delivered.  That  is  real 
ambition. 

But  what  did  they  do  ?  They  not  only  made  good  but 
they  had  67%  to  spare!  No  less  than  1,776  persons  not 
previously  members  of  the  Philadelphia  Engineers'  Club 
were  convinced  by  the  earnest  arguments  of  the  member- 
ship solicitors. 


To  convert  this  phenomenal  achievement  into  a  perma- 
nent triumph  will  call  for  further  work,  harder  than  the 
efforts  of  the  whirlwind  campaign.  The  club  must  now 
"deliver  the  goods,"  to  speak  in  worldly  phrase.  Recent 
Philadelphia  history  teaches  us  how  hard  it  is,  after  the 
newly  awakened  sleeper  has  "hit  the  sawdust  trail,"  to 
keep  him  awake.  Let  the  club  put  forth  its  efforts  to  this 
end.  Let  it  show  that  members  can  be  not  only  secured 
but  also  retained. 

IL©w<=»C©@(t  IFL©nia{F©iF<s©dUC®ffii©3F©(t© 
W&fteff^Woirl&s  CoE&dUaiitt 

Engineers  may  well  be  set  to  thinking  by  the  low 
unit  cost  of  the  27  mi.  of  42-in.  reinforced-concrete  pipe 
for  the  new  water-supply  of  Victoria,  B.  C,  described 
elsewhe-re  in  this  issue.  The  cost  was  not  much  over  the 
bid  for  wood-stave  pipe  and  only  a  little  more  than  half 
the  bid  for  riveted-steel  pipe.  It  should  be  noted,  how- 
ever, that  the  pipe  was  laid  on  the  hydraulic  grade  line, 
m  a  rough  and  heavily  timbered  country,  with  local  ce- 
ment and  with  sand  and  gravel  readily  available.  It  may 
be  mentioned  that  the  carrying  capacity  of  the  pipe  ex- 
ceeds the  estimated  capacity  by  a  considerable  percentage. 
What  the  life  of  the  conduit  will  be  as  compared  with 
wood  and  how  water-tight  it  will  prove  after  the  test  of 
service  are  interesting  subjects  for  speculation.  Instead 
of  evil,  Engineering  News  prefers  to  prophesy  a  long 
life,  and  a  useful  one,  for  this  concrete  conduit — which, 
by  the  way,  has  below  it  11  mi.  of  36-in.  riveted-steel  pipe 
imder  pressure,  conveying  the  same  water,  and  thus  afford- 
ing some  chance  for  comparing  the  two  materials. 

'M 

Snd^Mgph&s  ©im  (tlh©  PlhallsicdleEplhflsv- 
VmEuns!,ila©im  <G©Ealf@2:,eiac© 

The  recent  three  days'  discussion  at  Philadelphia  of 
appraisals,  values  and  depreciation  of  public-utility  prop- 
erties (noted  elsewhere  in  this  issue)  was  of  peculiar 
interest  as  disclosing  the  tendencies  of  responsible  men 
connected  with  the  public  side  of  utility  regulation  the 
country  over.  There  were  represented,  of  course,  all 
shades  of  opinion.  The  utilities  themselves  were  not 
unrepresented,  even  though  the  conference  was  held  un- 
der the  auspices  of  the  Utilities  Bureau,  which  aims  to 
be  the  organization  of  the  public  side  nearest  approach- 
ing the  various  well-known  associations  of  utility  com- 
panies and  men.  The  utilities  might  have  been  more 
largely  represented  had  they  not,  as  there  is  reason  to 
believe,  been  afraid  of  giving  the  impression  of  trying 
to  strangle  cooperation  among  public  bodies  and  public 
men.  It  was  evident  throughout  all  the  discussions  (and 
it  likewise  has  been  evident  in  recent  meetings  of  util- 
ity-corporation men)  that  equity  to  both  public  and  cor- 
poration was  the  goal.  Of  course  there  were  inevitable 
differences  as  to  just  what  constituted  real  equity  and 
how  it  was  to  be  approached — differences  arising  from 
somewhat  antagonistic  viewpoints.  But  the  spirit  of 
equity  seemed  generally  to  dominate.  A  few  years  ago 
this  was  not  wholly  true  on  either  side  of  the  case,  and 
its  development  is  an  encouraging  evidence  of  the  benefits 
of  state  regulation. 

One  idea  accepted  by  the  gathering  was  that  the  in- 
troduction of  the  term  "value"  had  been  unfortunate. 
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All  parties,  except  possibly  one  prominent  railroad  at- 
torney, who  stood  firmly  on  the  bedrock  of  Supreme 
Court  decisions  as  fixing  the  law  of  the  land,  were  seek- 
ing to  find  as  a  rate  basis  not  the  economist's  market 
value  of  plant  and  business  (which  depends  on  rates) 
but  an  equitable  worth  on  which  the  utilities  should 
turn— as  one  speaker  put  it,  "a  basis  of  compensation 
for  the  sacrifice  of  the  investor."  Eeproduction  cost 
of  property  and  business  under  present  conditions  was 
assailed  as  the  basis  of  rates;  but  as  single  elements 
tending  to  show  the  earning  worth  which  a  commission 
might  equitably  establish,  reproduction  under  present 
and  under  historical  conditions  was  finally  accepted. 
Thus  it  may  be  seen  how  advantageous  it  is  to  clear 
away  some  mutual  misconceptions  of  terms  which  in 
the  past  have  caused  needless  controversies. 

m 

A  heart  throb  of  approval  and  sigh  of  regret  will  be 
evoked  from  every  engineer  in  the  public  service  who 
reads  the  following  words  from  a  recent  report  by  M.  L. 
Cooke,  Director  of  Public  Works  of  Philadelphia :  "With 


the  exception  of  a  very  few  positions,  the  men  in  this 
bureau  are  not  well  enough  paid.  The  whole  salary 
schedule  should  be  revised,  and  upward."  Some  might 
say  that  the  best  and  only  way  to  remedy  this  deplorable 
state  of  underpay  is  well-conceived  publicity  work.  That 
the  author  of  the  report  believes  in  publicity  no  one  who 
knows  him  and  his  work  can  doubt.  But  he  urges  other 
means  just  here — means,  too,  quite  within  the  reach  of 
every  engineer,  but  too  commonly  overlooked  and  neg- 
lected. To  quote  again :  "It  has  always  been  a  personal 
theory  of  mine  that  the  way  to  get  one's  salary  increased 
is  to  study  to  do  better  work  and  to  have  the  salary 
increase  come  as  a  byproduct,"  Not  only  better  work, 
but  also  more  of  it,  might  well  be  the  study  of  many 
engineers  in  both  public  and  private  service  who  are  more 
inclined  to  form  a  new  mutual-admiration  and  raise-our- 
pay  society  than  to  strive  every  day  to  do  their  best,  be 
their  salary  high  or  low.  When  maximum  output  and 
perfect  quality  have  been  secured  it  will  be  found  that 
many  barriers  to  effective  and  desirable  publicity  have 
been  broken  down — and  the  way  paved  to  higher  salaries. 


for  Paviii»g«— A  Daffifeipeiace 

Sir— The  relative  merits  of  sand  and  mortar  beds 
under  brick  and  block  pavement  continue  to  be  a  matter 
of  active  discussion.  I  notice  that  writers  on  the  sub- 
ject in  referring  to  mortar  beds  seem  to  have  in  mind 
two  quite  different  kinds  of  material.  The  one  is  a  so- 
called  mortar  made  of  sand  and  cement  mixed  with  only 
sufficient  water  to  dampen  it,  resulting  in  a  pulverulent 
mass  that  can  be  handled  and  gaged  like  damp  sand; 
the  other  is  a  true  and  quite  soft  mortar. 

The  former  has  been  more  or  less  used  as  a  substitute 
for  sand  alone  for  a  long  time;  the  latter  is  a  com- 
paratively new  substitute  for  the  common  sand  cushion. 
The  writer  has  always  meant  this  latter  in  speaking  of 
mortar  beds.  The  difference  between  the  two  is  not 
alone  in  the  quantity  of  water  used  in  making  it  up. 
The  merely  dampened  mixture  of  sand  and  cement  is 
inferior  to  the  real  mortar.  It  does  not  set  up  into  a 
mass  of  anything  like  the  same  hardness  and  strength 
as  the  true  mortar.  This  was  proved  by  the  writer  in 
experiments  made  over  twenty  years  ago.  The  results 
of  the  tests  have  been  mislaid  and  I  cannot  give  the 
exact  figures. 

The  experiments  may  easily  be  repeated  and  the  state- 
ment verified  by  making  up  cubes  of  the  two  mixtures, 
using  the  same  ratio  of  sand  and  cement  and  crushing 
them  after  the  usual  period  of  setting;  or  the  striking- 
difference  in  hardness  between  this  so-called  mortar  and 
the  concrete  in  the  foundation  may  usually  be  observed 
in  cutting  through  a  pavement  several  years  old. 

It  will  sometimes  be  difficult  to  tell  in  places  whether 
the  cushion  was  so-called  "mortar"  or  ordinary  sand. 
This  is  partly  because  block  pavements  with  close  joints, 
even  where  the  joints  are  not  filled  with  impervious  ma- 


terial, may  not  permit  sufficient  water  to  reach  the  cush- 
ion to  complete  the  setting  process  for  a  long  time,  and 
the  jar  of  travel  over  the  pavement  may  break  up  the 
incipient  setting,  leaving,  in  places  at  least,  only  the 
equivalent  of  a  sand  cushion.  Furthermore,  tests  will 
show  that  the  dampened  sand  and  cement,  so  frequently 
called  mortar,  if  first  compacted  into  a  mold  and  then 
kept  saturated  with  water  will  never  attain  the  hard- 
ness and  strength  of  the  same  composition  well  mixed 
with  sufficient  water  to  make  a  true  mortar. 

In  order  that  results  and  experience  may  be  properly 
compared,  it  should  always  be  noted  in  reports  of  mor- 
tar beds  whether  real  mortar  or  a  moistened  mixture 
of  sand  and  cement  (which  might  be  designated  as  semi- 
mortar)  is  used;  also,  whether  the  mortar  bed  is  applied 
before  or  after  the  foundation  concrete  has  set.  Unless 
the  former  method  is  followed,  the  effect  of  monolithic 
construction  may  not  be  fully  attained. 

New  York  City,  Nov.  11,  1915.  S.  Whinery. 

Wi 

Sir — The  German  Government  testing  stations  in  tech- 
nical colleges  have  contributed  greatly  to  German  indus- 
trial efficiency.  Why  cannot  the  United  States  Govern- 
ment so  utilize  the  brains  and  equipment  of  the  Land 
Grant  Colleges?  To  this  end  your  readers'  cooperation 
is  solicited  in  connection  with  a  proposed  bill  for  "me- 
chanic-arts experimentation." 

By  the  terms  of  the  proposed  bill  there  will  be  estab- 
lished under  the  direction  of  the  land-grant  college  in 
each  state  a  department  to  be  known  as  a  "mechanic-arts 
experiment  station"  for  the  purpose  of  conducting  orig- 
inal researches,  verifying  experiments  and  compiling  data 
in  the  mechanic  arts  and  in  their  application  to  the 
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improvement  of  conditions  of  the  rural  and  industrial 
classes  of  the  United  States;  also  for  conducting  re- 
searches, investigations  and  experiments  in  connection 
with  the  production,  transportation,  extraction  and  man- 
ufacture of  substances  utilized  in  the  application  of  me- 
chanic arts  to  industrial  pursuits,  and  such  other  re- 
searches or  experiments  bearing  directly  on  the  various 
industries  of  the  United  States  as  may  in  each  case  be 
deemed  advisable,  having  due  regard  for  the  varying  con- 
ditions and  needs  of  the  respective  states. 

For  the  purpose  of  carrying  out  the  requirements  of 
the  proposed  bill  the  Federal  Government  will  be  asked 
to  appropriate  a  sum  of  $15,000  per  annum  to  each 
state.  In  order  to  secure  uniformity  of  methods  and  re- 
sults, some  department  of  the  United  States  Government 
will  be  designated  as  coordinator,  to  act  in  the  same  re- 
lation to  the  proposed  mechanic-arts  experiment  stations 
as  that  now  existing  between  the  Department  of  Agri- 
culture and  the  agricultural  experiment  stations. 

In  several  states,  including  Illinois  and  Iowa,  appro- 
priations by  state  legislatures  for  research  in  mechanic  arts 
have  been  occasioned  by  the  demand  from  the  industrial 
interests  of  the  states  for  scientific  experimentation  re- 
lating to  mechanic  arts.  That  these  appropriations  were 
well  utilized  is  evidenced  by  the  fact  that  about  150  bul- 
letins were  publisbed  by  these  two  stations  within  the 
past  10  yr.,  the  largest  portion  of  which  is  among  the 
most  authoritative  literature  on  the  subjects  treated. 

The  land-grant  colleges  of  about  15  other  states  main- 
tain definite  organizations  for  carrying  on  research  in 
mechanic  arts,  but  have  no  support  from  their  states  or 
from  other  sources  for  such  investigations. 

Experiment  stations  in  the  mechanic  arts  will  also  co- 
operate with  the  agricultural  experiment  stations  in  solv- 
ing engineering  problems  which  are  intimately  related 
to  the  industry  of  agriculture.  Such  problems  include 
flood  protection,  drainage  and  irrigation,  water-supply, 
.sewage  disposal  and  farm  sanitation,  rural  architecture 
and  road  building.  The  proposed  Federal  aid  for  sys- 
tematic experimentation  in  mechanic  arts  is  analogous 
to  the  aid  provided  in  the  Hatch  Act  of  1887  and  is  for 
the  purpose  of  paralleling  the  excellent  work  which  has 
been  carried  on  by  agricultural  experiment  stations. 

The  Hatch  Act  and  the  proposed  bill  are  alike  supple- 
mentary to  and  in  full  accord  with  the  Morrill  Acts  of 
1862  and  1890.  A.  A.  Potter,  Secretary, 

Land  Grant  College  Engineering  Association. 

Manhattan,  Kan.,  Oct.  26,  1915. 

NOTES  AMD  | 
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Queens  Boulevard  Concrete  Elevated  Structure — By  acci- 
dental omission  the  article  published  Nov.  11  on  the  concrete 
arch  elevated  structure  on  Queens  Boulevard,  New  York  City, 
failed  to  state  that  Noble  &  Woodard,  consulting  engineers 
to  the  Public  Service  Commission,  were  consulted  in  reference 
to  the  design. 

Smooth  Railway  Crossing's — A  correspondent  in  South 
Carolina  asks  to  be  informed  about  the  financial  benefit  to  a 
railroad  or  street-railway  of  "automatically  operated,  per- 
fectly smooth  crossings."  The  only  such  crossings  that  the 
editors  have  been  informed  of  are  used  by  the  Pacific  Electric 
Co.,  in  Los  Angeles,  and  are  made  by  the  Cobb  Shockless 
Crossing  Co.  (described  in  "Engineering  News"  of  June  10, 
1915,  p.  1151).  Where  two  tracks  cross,  the  rails  not  in  use 
are  depressed  so  as  to  have  a  continuous  rail  surface  for  the 
approaching  car  or  train.  The  financial  benefits  have  not  yet 
been  disclosed. 


By  C.  H.  Bust! 

A  new  $2,500,000  gravity  water-supply  for  Victoria, 
B.  C.,  lias  recently  been  provided,  consisting  of  the  rais- 
ing of  Sooke  Lake  12  ft.,  the  building  of  a  38-in.  con- 
duit and  a  storage  reservoir  of  136,000,000-gal.  (Imp.) 
capacity.  The  upper  27.3  mi.  of  the  supply  conduit  is 
of  reinforced-concrete  lock-joint  pipe  and  the  lower  10.75 
mi.,  below  the  storage  reservoir,  is  of  riveted  steel  pipe. 
The  original  contract,  which  provided  for  40-in.  instead 
of  42-in.  concrete  pipe,  was  abandoned.  Under  the  new 
contract  42-in.  pipe  was  used,  for  reasons  stated  far- 
ther on. 

Victoria  has  a  population  of  about  50,000.  The  daily 
consumption  of  water  in  the  summer  is  80  Imp.  gal. 
per  capita;  in  winter,  50.    All  services  are  metered. 

From  1873  to  1913  the  city  procured  its  water-supply 
from  Elk  Lake,  about  5  mi.  northeast  of  the  city.  The 
capacity  of  Elk  Lake  being  only  about  2,500,000  Imp. 
gal.  a  day,  the  city  was  compelled  to  procure  a  more  am- 
ple supply.  It  was  decided  to  bring  water  from  Sooke 
Lake,  which  drains  an  uninhabited  forest  area  of  3iy2 
sq.mi.  The  lake  is  about  4  mi.  in  length,  and  its  max- 
imum area  at  555  ft.  above  sea  level  is  978  acres.  It 
was  decided  to  construct  a  dam  at  the  foot  of  the  lake 
and  raise  the  level  12  ft.,  increasing  the  area  to  1,180 
acres. 

It  is  proposed  ultimately  to  utilize  the  Leach  Biver 
watershed,  with  an  area  of  about  31  sq.mi.  the  water 
from  which  can  be  turned  into  Sooke  Lake  by  con- 
structing a  5-mi.  conduit.  If  it  should  be  necessary, 
the  dam  at  Sooke  Lake  can  be  raised  to  a  height  of  45 
ft.,  giving  a  reservoir  storage  of  17,358,000,000  Imp.  gal. 
The  scheme  which  has  now  been  completed  gives  a  reser- 
voir capacity  of  5,555,000,000  Imp.  gal. 

The  contract  for  the  new  supply  called  for  the  clear- 
ing of  the  land  around  Sooke  Lake  15  ft.  above  low  water 
and  the  construction  of  a  dam,  with  screen  house,  in- 
takes, etc.,  at  the  foot  of  the  lake;  27  mi.  of  40-in.  con- 
crete pipe  and  27  mi.  of  2-ft.  gage  railway  track;  a  tele- 
phone line;  the  clearing  of  a  reservoir  site  at  Hump- 
back, 12  mi.  from  the  city,  and  the  erection  there  of  a 
dam,  screen  house,  valve  chamber,  venturi  meters,  etc., 
and  the  building  of  11  mi.  of  36-in.  steel  pipe  leading 
to  the  city  reservoir.  The  contract  for  all  this  work 
was  awarded  to  the  Westholme  Lumber  Co.,  of  Victoria. 
The  following  were  some  of  the  figures:  Earth  excava- 
tion, from  60c.  to  $1.50;  rock  excavation,  from  $1.75 
to  $7.50,  the  former  being  the  price  on  the  concrete  pipe 
line.  The  prices  for  clearing  land  around  the  lake  ranged 
from  $150  to  $250  per  acre. 

For  the  pipe  line  from  Sooke  Lake  to  Humpback  Bes- 
ervoir  bids  were  received  on  three  classes  of  pipe.  The 
bids  of  the  successful  contractor  for  pipe  laid  and  in- 
stalled were:  Wood-stave  pipe,  $2.47  per  foot;  riveted- 
steel  pipe,  $5.50  per  foot;  reinforced-concrete  pipe,  $2.53 
per  foot.    It  was  finally  decided  to  use  the  concrete  pipe. 

On  the  pressure  line  from  Humpback  Beservoir  to  the 
city,  tenders  were  invited  for  three  kinds  of  steel  pipe. 

*Slightly  condensed  and  rearranged  from  a  paper  read 
before  the  American  Society  of  Municipal  Improvements, 
Dayton,  Ohio,  October,  1915. 

fCity  Engineer,  Victoria,  B.  C. 
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The  prices  bid  by  the  contractors  were:  Lap-welded, 
$7  per  foot,  laid  and  connected;  riveted-steel  plate,  T% 
in.  thick,  $5.25 ;  %  in.  thick,  $6.25 ;  lock-bar  pipe,  $6.80. 
It  was  decided  to  use  riveted-steel  pipe. 

The  contractors  commenced  work  early  in  1912,  but 
the  progress  made  was  not  at  all  satisfactory,  and  in 
April,  1913,  they  abandoned  their  contract.  The  writer, 
as  Water  Commissioner,  recommended  to  the  Council 
that  the  work  be  proceeded  with  by  day  labor.  This 
was  approved  and  the  city  immediately  put  on  a  large 
force  of  men  at  various  camps.  The  laborers  were  paid 
$2.75  per  day  for  8  hr.,  $1  a  day  being  deducted  for  their 
maintenance.  Free  medical  attendance  was  supplied  by 
the  City  Medical  Health  Officer. 

The  city  completed  the  clearing  of  the  land  at  Sooke 
Lake,  carried  out  the  construction  of  the  dam,  headworks, 
etc.,  at  the  foot  of  the  lake  and  built  the  dam  at  Hump- 
back. 

It  was  considered  advisable  to  call  for  tenders  for  the 
conduit.  The  contract  for  the  construction  of  the  con- 
crete pipe  was  awarded  to  the  Pacific  Lock-Joint  Co., 
and  in  place  of  40-in.  pipe,  the  contractor,  having  the 
necessary  forms  on  hand,  agreed  to  construct  42-in.  pipe 
for  the  same  price,  its  tender  being  $2.29  per  foot,  in- 
cluding laying  and  installation,  but  not  transportation. 

The  concrete  pipe  had  a  shell  3  in.  thick  and  was  made 
in  4-ft.  lengths,  except  the  pipe  used  for  siphons,  which 
was  more  heavily  reinforced  and  had  a  4-in.  shell. 

The  city  awarded  the  contract  for  the  fabrication  and 
laying  of  the  riveted-steel  pipe  to  the  Burrard  Engi- 
neering Co.,  of  Vancouver,  at  the  following  prices:  T5e 
in.,  $5.50  per  foot;  %  in.,  $6.25  per  foot;  but  the  city 
carried  out  by  day  labor  the  necessary  excavating  and 
backfilling.  This  line  is  56,677  ft.  long  and  was  built 
and  laid  in  six  months. 

For  the  construction  of  the  concrete-pipe  line  a  right- 
of-way  100  ft.  wide  was  secured.  All  trees  on  this  strip 
were  cut  down  and  any  tall  trees  outside  this  area,  which 
might  in  falling  damage  the  pipe,  were  removed.  The 
concrete  pipe  is  not  covered  except  immediately  in  the 
vicinity  of  the  Humpback  Eeservoir,  where  it  was 
thought  slides  might  occur.  Open  standpipes  are  located 
2,000  ft.  apart  on  the  conduit  line,  and  each  of  the  six 
inverted  siphons  has  a  waste  outlet  at  the  bottom  con- 
trolled by  a  6-in.  gate  valve.  The  deepest  siphon  is  600 
ft.  in  length  and  has  a  maximum  head  of  90  ft.  The 
whole  of  the  concrete  pipe  line,  which  is  144,040  ft. 
long,  was  constructed  on  a  grade  of  1  ft.  in  1,000  ft. 
The  first  pipe  was  made  Apr.  20,  1914,  and  the  pipe 
line  was.  finished  May  20,  1915. 

The  Humpback  storage  reservoir,  about  11  mi.  from  the 
city,  was  formed  by  building  a  60-ft.  concrete  dam  across 
the  valley  of  a  small  stream.  It  has  a  storage  capacity 
of  136,000,000  Imp.  gal.  and  floods  an  area  of  33% 
acres,  originally  covered  with  a  very  thick  forest.  A  por- 
tion of  the  reservoir  site  had  black  soil  of  peaty  nature. 
It  was  decided  to  cover  this  with  a  6-in.  layer  of  clean 
gravel. 

The  water  flows  into  this  reservoir  from  the  concrete 
pipe  line  over  a  series  of  steps.  There  is  also  a  24-in. 
bypass  to  the  pressure  line.  During  the  summer  of 
1915,  owing  to  algse  in  the  reservoir,  the  water  was  sent 
to  the  city  through  this  bypass. 

Because  of  the  great  pressure,  it  was  decided  instead 
of  delivering  the  water  direct  to  the  city  to  permit  it 
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to  overflow  into  Smith's  Hill  Eeservoir,  situated  within 
the  city  and  having  a  capacity  of  about  15,000,000  Imp. 
gal.,  which  acts  as  a  pressure  regulator. 

To  protect  the  watershed  of  Sooke  Lake  from  any 
possible  danger  of  pollution,  the  city  purchased  the  whole 
area  of  about  15,000  acres  for  $12  per  acre.  It  expects 
ultimately,  if  it  so  desires,  to  more  than  compensate  it- 
self for  this  outlay  by  disposing  of  the  very  large  amount 
of  valuable  timber  which  is  on  the  watershed. 

The  abandonment  of  the  work  by  the  contractor,  the 
Westholme  Lumber  Co.,  led  to  a  protracted  litigation. 
The  company  entered  suit  against  the  city,  claiming 
$500,000  damages.  The  suit  was  heard  in  Victoria 
last  winter,  and  the  jadge  hearing  the  case  was  assisted 
by  two  assessors,  who  were  civil  engineers.  The  case 
lasted  six  weeks  a' id  a  verdict  was  given  for  the  city, 
but  the  company  has  ap  ealed  and  no  doubt  the  case  will 
be  prolonged  for  some  time  before  final  decision. 

The  system  was  completed  and  put  into  use  on  June  2, 
1915.    No  fatal  accidents  occurred  during  construction. 

The  original  contract  called  for  the  delivery  of  16,- 
000,000  Imp.  gal.  per  24  hr.  through  a  40-in.  pipe.  The 
maximum  flow  through  the  42-in.  pipe  actually  built,  as 
determined  by  test,  was  22,400,000  Imp.  gal.  in  24  hr. 

One  accident  has  occurred  to  the  concrete  pipe  line. 
During  a  forest  fire  a  tree  came  down  the  side  of  the 
mountain  and  broke  one  pipe  and  cracked  six  more.  Ee- 
pairs  to  the  two  breaks,  however,  were  quickly  made. 

The  contractors  for  the  concrete  pipe  line  agreed  to 
maintain  the  pipe  for  a  period  of  one  year.  At  present 
there  is  a  leakage  in  the  27  mi.  of  about  500,000  Imp. 
gal.  per  24  hr.  It  is  expected  that  these  leaks  will  be 
entirely  eliminated  when  the  necessary  repairs  are  made. 

The  following  is  the  actual  cost  of  work  by  the  city : 

Sooke  Lake  Dam 

Per  Cu.Yd. 

Earth  excavation    ^}'o? 

Rock  excavation    Act 

Concrete  in  foundation  of  dam   15.68 

All  the  cement  had  to  be  shipped  by  rail  and  hauled  by 
teams  about  10  mi.  over  very  rough  roads.  The  gravel  and 
cement  were  procured  from  the  upper  end  of  the  lake  and  had 
to  be  towed  to  the  foot  of  the  lake.  This  involved  the  placing 
of  a  tug  in  the  lake,  which  had  to  be  transported  from  Victoria 
over  the  mountain,  and  the  construction  of  scows. 

Concrete  Pipe  Line 

Per  Lin. Ft. 

Pipe    $2.32 

Concrete  trestles  for  pipe  line   .18 

Railroad    -53 

Transportation    -33 

Total   .••  ?3.36 

Telephone  Line 

Per  mile    .  .  •.   $426 

Steel  Pipe  Line 

Contract  price  for  A-in.  pipe,  per  lin.ft   $5.50 

Contract  price  for  %-in.  pipe,  per  lin.ft   6.25 

Earth  excavation,  day's  work,  per  cu.yd   1.32 

Backfilling,  day's  work,  per   cu.yd   55 

Humpback  Reservoir 

Earth  excavation,  per  cu.yd   $2.09 

Rock  excavation,  per  cu.yd   12.78 

Clearing,  per  acre   605.00 

Placing  gravel  in  bottom,  per  cu.yd   2.48 

Concrete  foundations  for  dam,  per  cu.yd   9.00 

Concrete  in  dam,  per  cu.yd   10.05 

These  prices  include  plant,  tools,  equipment,  supplies,  book- 
keeping, etc. 

Wynn  Meredith,  of  the  firm  of  Sanderson  &  Porter, 
New  York,  was  engineer  for  the  work.  He  was  repre- 
sented on  the  ground  during  the  progress  of  the  work 
by  Boyd  Ehle. 

The  entire  cost  of  construction,  including  engineering, 
etc.,  was  $2,037,176,  and  the  cost  of  land,  including  right- 
of-way  for  pipe  lines,  site  for  Humpback  reservoir,  land 
adjoining  Sooke  Lake  and  the  Sooke  Lake  drainage  area, 
in  all  amounted  to  approximately  $540,000. 
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SYNOPSIS — Building  a  road  to  carry  heavy 
traffic  on  an  easy  grade  up  the  .steep  slopes  of  the 
Palisades  at  New  York  City.  The  road  is  brick- 
paved,  and  is  guarded  by  a  heavy  parapet  ivall  with 
novel  coping. 

On  the  west  bank  of  the  Hudson  River,  opposite  New 
York  City,  rises  the  long  range  of  trap-rock  precipices 
known  as  the  Palisades.  Their  summits  are  400  to  500 
ft.  above  the  river,  and  the  cliffs  themselves  have  a  height 
of  50  to  100  ft.  From  their  foot,  a  steep  rock-strewn 
slope  well  forested  extends  to  the  river.  These  cliffs  and 
the  slope  below  them  to  the  river  were  made  a  public  park 
by  joint  action  of  the  New  York  and  New  Jersey  legisla- 
tures fifteen  years  ago,  and  were  placed  under  jurisdiction 
of  an  interstate  commission,  a  body  that  is  unique  in 
being,  so  far  as  is  known,  the  only  example  of  an  organ- 
ization empowered  to  carry  out  a  public  work  by  the 
joint  authority  of  two  states. 

From  the  first  it  has  been  planned  to  build  a  driveway 
through  the  park  along  the  west  shore  of  the  river,  and 
this  projected  road  was  long  ago  christened  the  Henry 
Hudson  Drive.  It  is  planned  to  have  this  driveway 
eventually  extend  and  complete  a  through  highway  along 
the  west  bank  of  the  Hudson  from  New  York  to  Albany. 

The  first  section  of  this  drive,  known  as  the  "Engle- 
wood  Approach,"  was  completed  and  opened  in  June, 
1915.  It  consists  of  a  roadway  starting  from  the  top  of 
the  cliffs  at  Englewood  and  pursuing  a  zigzag  course  down 
a  steep  slope  to  the  river,  where  a  ferry  to  Dyckman  St., 
New  York  City,  has  been  established.  The  new  road  be- 
comes the  best  avenue  for  through  automobile  travel  to 
New  England,  where  it  is  desired  to  avoid  the  crowded 
streets  of  downtown  New  York.  The  easy  grades  of  the 
new  highway  tend  to  make  it  the  favorite  route  for  most 
of  the  pleasure  travel  between  New  York  City  and  New 
Jersey. 

The  new  roadway  across  the  Palisades  Park  follows  the 
general  route  of  an  old  road  built  seventy-five  years  or 
more  ago,  which  took  advantage  of  a  natural  break  in  the 
cliffs.    The  old  road  was  a  very  narrow  sidehill  cutting, 


supported  on  the  lower  side  by  rough  stone  walls  which, 
while  they  had  only  a  shallow  footing  and  were  only  one 
course  thick — a  mere  veneer  for  the  earth  backing,  in 
fact — had  stood  up  surprisingly  well. 

In  order  to  make  a  roadway  wide  enough  to  carry  the 
expected  traffic,  it  was  necessary  to  cut  much  farther  into 
the  steep  slope,  and  support  the  fill  on  the  lower  side  by 
a  high  and  substantial  retaining  wall.  On  the  upper  side 
also,  along  the  lower  section  of  the  road,  it  was  eventually 
found  necessary  to  hold  the  caving  earth  and  disintegrat- 
ing shale  of  the  bank  by  a  substantial  wall.  The  lower 
wall  was  built  of  dry  rubble;  the  upper  one  of  dressed 
stone  laid  in  cement.  All  these  walls  were  built  of  the 
trap  rock  obtained  in  excavating  the  cliffs  above. 

A  Eoad  Down  a  Cliff 

On  the  middle  section  of  the  roadway  the  old  road 
passed  along  a  narrow  ledge  half  way  down  the  face  of  the 
vertical  cliff,  nearly  a  hundred  feet  in  height.  The  neces- 
sary widening  of  the  roadway,  therefore,  meant  either 
very  high  wall  work  to  support  the  lower  side  or  the 
excavation  of  a  great  amount  of  rock  from  the  high  cliff. 
The  former  plan  was  followed  on  the  lower  section,  and 
as  the  road  ascended  and  the  height  of  the  cliff  above  it 
became  lower,  the  width  was  gained  wholly  by  excavation. 

The  accompanying  topographical  map  with  the  general 
view  gives  a  good  idea  of  the  route  followed  by  the  new 
roadway.  It  may  be  noted  that  very  heavy  excavation 
was  required  at  the  two  "loops,"  or  hairpin  turns,  to 
obtain  sufficient  width  to  enable  vehicles  to  turn  safely 
without  interference  between  the  ascending  and  descend- 
ing streams  of  traffic.  The  grade  of  the  roadway  is  about 
8%.    This  has  proved  very  satisfactory  for  automobiles. 

The  lower  side  of  the  roadway  is  protected  for  the 
whole  distance  by  a  very  heavy  parapet  of  trap-rock 
masonry.  The  coping  for  this  parapet  is  of  massive 
blocks  roughly  dressed  and  rounded,  and  harmonizing 
with  the  general  rough  and  wild  character  of  the  land- 
scape. The  blocks  are  so  heavy  and  substantial  that  they 
are  not  likely  to  be  lifted  off  and  cast  down  the  slope  by 
mischief  makers,  and  they  form  a  surface  too  rough  to 
permit  anyone  to  walk  along  their  tops. 


FIGS.  1  AND  2.    TWO  VIEWS  OF  THE  ENGLEWOOD  APPROACH;  HENRY  HUDSON  DRIVE,  PALISADES  PARK 

Fig.  1 — Looking  up  the  Englewood  Approach  from  the  lower  end.  Taken  in  the  winter  of  1914  when  the  leaves  were 
off;  in  summer  the  roadway  is  nearly  hidden.  Fig.  2 — On  the  lower  section  looking  toward  the  first  loop.  The  retaining 
wall  on  the  upper  side  of  the  roadway  meets  and  unites  with  the  wall  on  the  lower  side  of  the  upper  roadway 
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FIGS.  3  AND  4.    CONSTRUCTION  VIEWS  ON  THE  ENGLEWOOD  APPROACH  OF  THE  HENRY  HUDSON  DRIVE 


Fig.  3- 


-Winter  view  during  construction;  from  lower  loop  looking   down    lower   roadway   and   up   the   upper  roadway. 
Fig.  4 — Heavy  rock  excavation  to  increase  width  of  road 


Much  study  was  given  to  the  selection  of  the  paving  for 
the  roadway.  It  was  appreciated  that  a  very  heavy  traffic 
was  to  be  expected,  for  the  road  will  soon  become  the 
chief  avenue  between  New  York  City  and  a  large  section 
of  the  suburbs  in  northern  New  Jersey.  Granite  and 
scoria?  blocks  were  considered,  but  it  was  realized  that  a 
very  large  proportion  of  the  traffic  would  be  motor- 
driven,  and  it  was  desired  to  secure  as  smooth  a  pave- 
ment as  possible.  The  final  decision  of  the  commission, 
therefore,  was  to  use  paving  brick  of  the  "hillside"  pat- 
tern, having  a  bevel  on  one  side  to  afford  a  toe  hold  to 
horses.  The  brick  were  furnished  by  the  Mack  Co.,  and 
were  inspected  at  the  kiln  by  the  Pittsburgh  Testing 
Laboratory.  They  are  laid  on  a  5-in.  concrete  foundation 
with  a  l^-in.  sand  cushion,  the  joints  being  grouted.  At 
the  numerous  curves  "dutchmen,"  or  V-shaped  sections, 
were  laid  at  intervals  to  keep  the  courses  square  with  the 
axis  of  the  road. 

Lighting  and  Draining  Englewood  Approach 

The  roadway  is  lighted  by  tungsten  series  incandescent 
lamps,  placed  in  porcelain  globes  carried  on  low  standards 
set  on  the  parapet  wall.  The  current 
for  the  lamps  is  carried  in  under- 
ground cables,  laid  in  ducts  beneath  the 
paving.  The  roadway  drainage  is  also 
carried  in  a  pipe  sewer  beneath  the 
paving,  with  catch  basins  at  intervals. 

A  difficult  problem  was  presented  by 
a  6-in.  cast-iron  sewer  pipe  which  car- 
ried the  sewage  from  a  few  houses  on 
the  plateau  at  the  top  of  the  cliifs. 
This  pipe  extended  down  the  face  of 
the  precipice  some  40  ft.  in  height  be- 
side the  roadway  and  was  an  eyesore 
that  it  was  desired  to  remove.  Various 
plans  were  canvassed  for  diverting  the 
pipe  to  other  locations,  but  all  were 
found  very  expensive.  It  was  then  pro- 
posed to  bore  a  well  in  the  cliff  back  of 
the  face,  drift  in  at  the  foot  and  drop  a 
pipe  with  screwed  joints  down  the 
well  to  connect  with  the  pipe  crossing 
then  built  underneath  the  roadway. 
Various  kinds  of  well-drilling  outfits 


were  investigated,  and  it  was  concluded  that  the  ordinary 
artesian-well  sinking  outfit  would  be  the  most  eco- 
nomical. The  contract  to  sink  the  well  was  let  for 
a  lump  sum  of  $1,000,  and  the  contractor  decided  to 
use  the  chilled-shot  method  of  boring.  He  made  good 
progress  in  the  solid  rock,  but  the  trap  of  the  Palisades 
is  full  of  fissures  and  seams,  and  when  these  were 
encountered  the  shot  were  lost  and  boring  was  suspended. 
The  boring  was  finally  completed,  but  with  greater 
outlay  in  time  and  money  than  had  been  anticipated. 

Conduct  of  the  Construction  Work 

While  the  Palisades  Interstate  Park  Commission  now 
has  its  own  offices  and  engineering  staff,  at  the  time  the 
road  described  was  undertaken,  Watson  G.  Clark,  of 
Tenafly,  N.  J.,  was  placed  in  charge  of  the  work  as  chief 
engineer.  Surveys,  plans  and  specifications  were  prepared 
by  Mr.  Clark,  bids  were  advertised  for,  and  the  contract 
was  let  to  the  lowest  bidder,  the  Miles-Tighe  Contracting 
Co.,  on  a  unit-price  basis. 

The  largest  item  of  cost  in  the  work  is  the  excavation, 
for  which  the  contract  price  was  $1.65  per  cu.yd.  for  rock, 


FIG.  5. 
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and  68c.  for  earth.  Nearly  39,000  eu.yd.  of  rock  and 
nearly  26,000  cu.yd.  of  earth  were  removed.  The  ma- 
sonry walls  cost  about  $57,000,  in  which  the  largest  items 
were  7,900  cu.yd.  of  dry  rubble  at  $2  per  cu.yd.,  80,000 
cu.ft.  of  parapet  wall  at  40c.  per  cu.ft.  for  two-faced  wall 
and  30c.  per  cu.ft.  for  one-faced. 

Structural  concrete  at  $12  per  cu.yd.  accounted  for 
nearly  $50,000  of  the  cost.  It  proved  necessary  to  use  a 
great  deal  of  concrete  in  leveling  up  the  footings  for  the 
retaining  wall  and  filling  openings  in  the  high  cliffs  to 
support  the  roadway  on  the  lower  side.  The  brick  paving 
cost  about  $41,000,  there  being  over  12,000  sq.yd. 

The  total  cost  of  the  roadway,  about  4,000  ft.  in  length, 
including  engineering  and  inspection,  will  be  over  $300,- 
000.  This  includes  the  electric-lighting  equipment  al- 
ready referred  to  and  also  the  construction  of  a  large 
paved  plaza  at  the  summit,  where  those  who  come  there 
to  see  the  view  may  park  automobiles. 

The  work  of  construction  has  been  supervised  by  a  com- 
mittee of  the  commission,  of  which  Abram  De  Bonde  was 
the  first  chairman.  Upon  his  retirement  from  the  com- 
mission, he  was  succeeded  by  Col.  E.  A.  Stevens,  and  he 
in  turn  by  Charles  Whiting  Baker. 

Us©  of  Wattes3  Sea  time  Modest© 
!s3,s*iig|mt2@ia  Distract 
By  Kenneth  A.  Heron* 

During  the  season  of  1914  the  writer  conducted  a 
series  of  irrigation  investigations  in  the  Modesto  Irriga- 
tion District.  Eecords  of  canal  flow  and  irrigation 
methods  were  kept  in  such  detail  that  it  is  believed  they 
may  be  of  value  as  illustrating  irrigation  practice  in  cen- 
tral California. 

To  record  the  canal  flow  during  the  season,  gaging 
stations  were  established  on  all  the  principal  canals  and 
laterals  and  readings  made  daily  and  twice  a  day  by  the 
ditch  tenders  and  water  distributors.  For  the  purpose 
of  observing  irrigation  methods  15  representative  tracts, 
ranging  from  20  to  80  acres  in  size,  were  selected  and 
complete  records  of  the  manner  of  using  water  and  of  the 
crop  obtained  were  kept. 

As  86%  of  the  46,000  acres  in  cultivation  in  the  dis- 
trict is  in  alfalfa,  the  tracts  selected  were  in  this  crop, 
and  records  on  these  fields  consisted  of  soil  report,  depth 
of  ground-water  measurements,  time  of  starting  and 
ending  each  irrigation,  irrigation  head,  amount  of  water 
applied  at  each  irrigation  and  during  the  season  and  crop 
report. 

Systems  op  Checking  Land  foe  Water  Distribution 

Two  methods  of  checking  land  are  in  general  use — the 
square-  and  strip-check  systems.  The  square  check  is 
better  adapted  to  areas  having  little  slope  and  to  the 
harder  soils  upon  which  it  is  necessary  at  times  to  let 
water  stand  one  or  two  hours  several  inches  deep  in  checks 
until  the  soil  is  saturated.  Checks  are  ordinarily  laid 
out  so  as  to  contain  an  acre  and  are  either  level  or  slop- 
ing slightly  away  from  the  box  on  the  lateral.  Borders 
or  levees  about  12  in.  high  and  10  or  12  ft.  wide  on 
the  base  surround  each  check.  The  land  the  levees  occupy 
is  not  wasted,  but  is  seeded  and  cropped  exactly  as 
the  rest  of  the  check;  and  while  water  seldom  reaches 
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the  top  of  the  levees,  the  soil  subirrigates  so  that  in  look- 
ing over  a  well-laid-out  and  irrigated  field  of  alfalfa  the 
location  of  the  levees  is  only  distinguished  by  the  appa- 
rently higher  growth  on  them.  The  strip-check  system 
is  generally  acknowledged  the  best  method  of  laying  out 
the  land  where  the  slope  is  sufficient.  Checks  60  ft. 
wide  and  300  ft.  long,  with  a  fall  of  0.3  to  0.4  ft.,  give 
the  best  results.  The  old  contour-check  system  is  no 
longer  used,  and  lands  that  were  checked  in  that  manner 
years  ago  are  being  rechecked  to  conform  to  one  of  the 
other  systems  that  have  supplanted  it. 

Size  op  Irrigation  Head 

An  irrigator  is  allowed  the  use  of  a  20-sec.-ft.  head 
for  20  min.  on  each  acre  of  land  he  irrigates.  This 
amount  spread  evenly  over  his  land  would  cover  it  to  a 
depth  of  6!/>  in.  This  head  is  turned  into  two  or  three 
checks  at  a  time,  and  in  the  case  -  he  ordinary  sandy 
soil  of  the  district  is  allowed  to  ru^  nto  a  check  until 
it  lacks  50  ft.  or  so  of  reaching  the  low  end.  It  is  then 
shut  off  and  turned  into  another  check.  The  application 
of  too  much  water  results  in  its  piling  up  in  the  lower 
end  of  the  check,  and  the  water  and  hot  sun  kill  the 
alfalfa. 

While  the  time  is  usually  strictly  adhered  to,  the  size 
of  the  irrigation  head  varies  somewhat,  and  ditch  tenders 
and  the  water  distributor  endeavor  so  to  adjust  the  size 
of  the  head  that  the  farmer  will  obtain  20  sec.-ft.  at  his 
field,  and  an  amount  equal  to  the  transmission  loss  in 
the  lateral  (depending  on  its  length)  is  added  at  the 
headgate. 

During  the  season  66  irrigation  heads  were  measured. 
The  largest  amounted  to  40.9  sec.-ft.  and  the  smallest 
to  10.50  sec.-ft.  Only  the  largest  ranches  can  use  a 
head  of  more  than  20  sec.-ft.,  and  then  it  is  divided  into 
two  heads.  The  average  head  in  use  on  the  15  tracts 
during  the  season  was  19.32  sec.-ft. 

Amount  op  Water  Applied  Per  Irrigation 

The  amount  of  water  applied  to  the  land  varied  on 
different  fields  and  at  different  times  of  the  year.  As 
a  rule,  the  first  irrigation  was  the  heaviest.  The  late 
summer  irrigations,  however,  usually  took  a  large  amount 
of  water  where  it  was  available,  not  so  much  because  the 
land  required  it,  but  because  the  farmers  endeavored  to 
"store"  enough  in  the  top  soil  to  carry  them  through 
until  the  winter  rains.  Some  fields  were  irrigated  six 
times  during  the  season,  while  others  received  water  only 
three  times.  The  average  number  of  irrigations  received 
by  the  15  fields  was  4.4.  The  lightest  irrigation  of  the 
season  was  on  a  tract  of  young  alfalfa  and  amounted  to 
a  depth  of  0.25  ft.  Water  amounting  to  a  depth  of  1.55 
ft.  was  used  to  irrigate  another  tract  of  older  growth  in 
a  sandier  location.  The  larger  number  of  fields  used  a 
depth  of  0.55  ft.  or  less  for  each  irrigation,  and  the 
average  amount  of  water  applied  at  each  irrigation  on 
the  entire  number  of  tracts,  was  0.65  acre-ft.  per  acre. 

When  raising  alfalfa,  irrigators  prefer  to  irrigate  a 
week  or  sO  before  the  hay  is  cut  or  just  as  soon  as  it  is 
removed  from  the  field.  The  average  time  between  cut- 
tings is  about  32  days,  and  this  represents  the  average 
period  between  irrigations  for  the  season.  In  the  harder 
soils,  however,  irrigation  must  be  more  frequent,  and  one 
field  irrigated  at  21 -day  intervals  suffered  severely  for 
water  between  irrigations.    On  the  other  hand,  where 
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the  ground  water  was  close  to  the  surface  and  the  crop 
subirrigated,  fields  went  unirrigated  -10  or  50  days  with- 
out apparent  damage  to  the  crop. 

The  amount  of  water  applied  to  the  fields  under  obser- 
vation during  the  season  varied  from  a  total  depth  of  1.55 
ft.  on  a  field  of  young  alfalfa  planted  in  a  hard  soil 
to  a  depth  of  6.73  ft.  on  another  field,  perhaps  the  sandi- 
est in  the  district.  These  two  represent  extremes.  The 
larger  number  of  fields  used  from  2.5  to  3  acre-ft.  per 
acre  in  four  or  five  irrigations.  The  average  amount 
used  on  the  15  fields  was  2.84  acre-ft.  per  acre. 

Irrigation  Head  and  Volume  per  Irrigation 

It  is  the  general  opinion  of  irrigators — which  was  sub- 
stantiated by  experiment  and  measurements — that  a  large 
irrigation  head  is  more  economical  than  a  small  one.  One 
of  the  tracts  under  observation  used  2.49  acre-ft.  per 
acre  during  the  season.  This  field  was  thoroughly  irri- 
gated each  time  and  used  heads  of  from  24.1  to  40.9 
sec.-ft.  Another  irrigator  who  constantly  utilized  a  head 
of  from  10  to  12  sec.-ft.  used  over  6.50  acre-ft.  per  acre 
in  six  irrigations. 

While  a  difference  in  soil  of  the  two  tracts  was  held 
responsible  for  some  of  this  large  difference,  the  larger 
part  of  it  was  charged  to  the  small  field  laterals  and 
boxes  on  the  latter  tract,  which  fed  water  into  the  checks 
so  slowly  that  the  upper  ends  were  saturated  to  an  unnec- 
essary depth  before  water  reached  the  lower  ends.  Meas- 
urements of  depth  of  saturation  in  checks  in  this  and 
other  fields  showed  that  the  use  of  a  small  head  invari- 
ably resulted  in  a  much  deeper  saturation  of  the  soil  in 
the  high  end  of  the  check  than  occurred  in  the  low  end. 
On  the  other  hand,  the  larger  head  spread  more  rapidly 
over  the  check  and  resulted  in  a  more  even  penetration 
of  the  water. 

One  of  the  best  producing  tracts  in  the  district  (partly 
subirrigated)  cropped  8.50  tons  of  alfalfa  between  April 
and  -October.  Other  ranches  were  not  so  fortunate,  and 
yields  as  low  as  1.35  tons  per  acre  were  measured.  Four 
to  6  tons  per  acre  represented  a  general  yield,  and  the 
average  number  of  tons  per  acre  cut  from  the  tracts 
under  observation  was  5.4.  This  is  believed  to  represent 
a  fair  average  for  the  entire  neighboring  district  and 
this  part  of  the  state. 

Transmission  Losses  in  Canals  and  Laterals 

The  main  supply  canal  which  heads  on  Tuolumne 
River  at  La  Grange  is  44.7  mi.  in  length.  Discharge 
measurements  were  made  daily  during  the  season  on  the 
upper  34.2  mi.  The  lower  10.5  mi.  is  classed  as  a  main 
lateral,  and  the  loss  in  the  canal  shown  in  the  accompany- 
ing table  is  determined  from  the  daily  measurements  men- 
tioned on  the  upper  portion  of  the  canal.  There  are  96 
mi.  of  main  laterals  in  the  district.  These  take  water 
from  the  main  canal  at  points  below  the  twenty-second 
mile  and  are  eight  in  number.  The  shortest  is  7.3  mi. 
and  the  longest  17.1  mi.  The  capacity  of  these  laterals 
runs  from  2  to  10  irrigation  heads.  Measurements  were 
made  daily  for  seepage  losses  on  14  mi.  of  these  laterals,  , 
and  periodically  during  the  season  on  the  remainder. 
From  aL  these  measurements  it  was  estimated  that  16% 
of  the  water  entering  the  main  laterals  is  lost  in  trans- 
mission to  the  heads  of  the  private  laterals. 

There  are  1,600  mi.  of  private  laterals  in  the  district, 
mostly  of  one-head  capacity.    They  are  not  continuously 


in  use,  nor  are  all  in  use  at  one  time.  The  "run"  in  each 
is  usually  from  one  hour  to  several  days  during  the  month. 
The  losses  were  determined  as  follows:  When  the  system 
was  working  under  normal  conditions,  ditch  tenders 
reported  the  mileage  of  laterals  in  operation  at  a  given 
time.  In  this  way  it  was  found  that,  as  a  rule,  about  31.2 
mi.  of  private  laterals  were  in  continuous  operation  dur- 
ing the  season. 

Numerous  measurements  were  made  on  laterals  of  this 
type  to  determine  seepage  losses.  It  was  found  that  the 
average  loss  per  mile  was  1.35  sec.-ft.  The  average  length 
of  a  private  lateral  is  1.64  mi.  It  was  estimated  from 
this  that  10%  of  the  water  taken  into  the  heads  of  private 
laterals  was  lost  in  invisible  seepage  and  evaporation 
between  the  farm  and  the  head  of  the  private  laterals. 
The  figures  in  the  accompanying  table  correspond  to  this. 

transmission  losses  in  canals  and  laterals  in  thf- 
modesto  irrigation  district,  season  of  1914 
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April  

416.9 

96.9 

51.2 

26.9 

*161.9 

38.8 

May 

629  5 

101.8 

84.5 

46.3 

396.9 

63.0 

June  

670.6 

121.6 

87.8 

46.1 

415.1 

61.9 

July  

583.2 

113  0 

75.2 

39.5 

355.5 

61.0 

August . . . 

400.0 

108.0 

46.7 

24.5 

220.8 

55.2 

Average 

540.0 

108.3 

69.1 

36.6 

310.0 

57.4 

Per  cent. . 

100.0 

20. 1 

12.8 

6.8 

57.4 

*  Estimated  80  sec.-ft.  wasted  on  account  of  wet  weather. 


Operating  losses  are  caused  by  (a)  accidents  to  the 
main  canal,  which  necessitate  its  being  shut  down  for 
repairs;  (b)  losses  due  to  changing  the  flow  from  one 
lateral  or  headgate  to  another;  (c)  accidents  to  laterals 
and  leakage  from  structures.  From  careful  records  dur- 
ing the  season  it  was  estimated  that  operating  losses  for 
any  year  would  be  close  to  5%  of  the  intake  flow  of  the 
main  canal  if  it  were  in  continuous  operation  during  the 
season. 

Amount  of  Drainage  from  Irrigated  Land 

Six  years  ago  a  drainage  canal  extending  from  east 
to  west  through  the  district  was  built.  Ground  water 
stands  at  from  4  to  7  ft.  below  the  surface  of  about  15,000 
acres  tributary  to  this  canal.  Although  this  land  was 
irrigated  with  more  than  2  acre-ft.  per  acre  during  the 
season,  the  flow  of  the  drain  averaged  only  3  sec.-ft.  dur- 
ing this  time.  It  was  estimated  that  less  than  2%  of 
the  irrigation  water  reached  the  drain  canal. 

A  Minnesota  State  Park  with  an  unusual  history  is  the 
Jay  Cooke  Park  on  the  St.  Louis  River,  18  mi.  northwest  of 
Duluth.  An  area  of  2,200  acres  of  wild  land  on  the  banks 
of  the  river  has  been  given  to  the  State  of  Minnesota  for  a 
public  park  by  the  heirs  of  Jay  Cooke,  the  famous  banker 
of  Civil  War  times.  The  gift  carries  the  stipulation  that  the 
state  shall  add  4,000  acres  of  adjoining  land  to  the  gift.  At 
this  point  the  St.  Louis  River  is  very  turbulent,  falling  about 
400  ft.  in  5  mi.,  and  the  scenery  is  rugged  and  picturesque. 
The  park  is  7  mi.  above  the  hydro-electric  power  plant  of 
the  Great  Northern  Power  Co.  The  interesting  history  of  this 
bit  of  country  concerns  the  Duluth  &  Winnipeg  Ry.,  an  early 
northwestern  project  in  which  Jay  Cooke  was  heavily  inter- 
ested. A  roadbed  had  been  graded  through  this  section  of 
the  St.  Louis  valley,  in  spite  of  great  physical  obstacles, 
when  the  panic  of  1S73  caused  the  collapse  of  the  project. 
Subsequently  work  was  resumed  and  rails  were  laid  on  a 
portion  of  the  work,  when  a  disastrous  accident  led  to  its  final 
abandonment.  In  the  40  yr.  since,  the  roadbed  has  become 
overgrown  with  brush,  but  it  is  estimated  that  a  few  thou- 
sand dollars  will  convert  the  old  railway  right-of-way  into  a 
fine  boulevard.  There  are  trestles  wanting  across  some 
ravines,  but  in  these  instances  the  boulevard  will  detour 
around  on  the  hillsides. 
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The  "Valuation  Conference"  held  at  Philadelphia  on 
Nov.  10,  11  and  12  under  the  auspices  of  the  Utilities 
Bureau  (the  year-old  intercity  organization  for  joint  sup- 
port in  utility  cases)  was  a  notable  convention  in  point  of 
attendance  and  flow  of  pertinent  discussion.  Three  ses- 
sions a  day  were  scheduled,  and  the  attendance  at  each  was 
about  150.  Men  representing  municipalities  and  commis- 
sions from  various  parts  of  the  country  were  present. 
There  were  a  few  utility  men  present,  but  by  no  means  as 
many  as  had  been  invited.  The  papers  of  greatest  engi- 
neering interest  are  briefly  reviewed  in  the  appended  para- 
graphs. The  whole  proceedings  will  be  made  available  by 
the  Utilities  Bureau  in  the  January  issue  of  its  official 
organ,  Utilities  Magazine. 

Reproduction  Basis  of  Worth  Attacked 

Lieutenant-Governor  J.  M.  Eshleman  of  California,  for- 
mer president  of  the  State  Railroad  Commission,  presented 
the  idea  of  "threat  price" — the  maximum  at  which  a 
monopoly  could  induce  a  purchaser  to  buy,  or  the  mini- 
mum that  the  public  could  force  a  company  to  make. 
Competition,  it  was  held,  acted  to  keep  down  the  natural 
excess  of  threat  price  over  cost.  Reproduction  cost  (for 
present  conditions)  was  a  threat  value  which  the  utilities 
would  establish  as  the  limit  on  which  the  public  would  pay 
rather  than  build  new.  Fanciful  and  impossible  assump- 
tions about  starting  a  business  new  under  present  condi- 
tions were  held  to  be  a  serious  bar  to  the  use  of  reproduc- 
tion cost  of  development  ("going  value").  Reproduction 
cost  on  historical  grounds,  it  was  admitted,  was  of  value  as 
secondary  evidence  of  investment  in  the  absence  of  orig- 
inal data. 

H.  P.  French,  attorney,  of  Baltimore,  held  up  the  true 
aim  of  valuation  as  the  location  of  a  middle  ground  be- 
tween confiscation  by  the  public  or  extortion  by  the  utility. 
Beproduction-cost  methods  did  not  secure  that  medium 
and  always  worked  in  favor  of  utility.  The  reproduction 
method  of  appraising  intangibles  was  ridiculed  because 
of  unreal  assumptions  necessary.  The  recent  Supreme 
Court  decision  in  the  Des  Moines  gas  case — where  the 
15%  allowance  for  overhead  items  was  allowed,  but  no 
addition  was  made  for  "going  value" — was  cited  as  ruling 
out  reproduction  estimates  of  intangible  elements  asso- 
ciated with  physical  plant. 

Morris  Knowles,  consulting  engineer,  of  Pittsburgh, 
held  that  the  Des  Moines  ease  did  not  close  the  way  for 
introduction  of  going  value  by  reproduction-cost  methods, 
since  the  court  had  only  stated  that  the  method  of  valua- 
tion in  the  case  (by  giving  15%  overhead  allowance) 
had  duly  included  this  element.  He  pointed  to  a  danger 
in  confusion  of  the  terms  "cost"  and  "value."  There  was 
a  cost  of  reproduction  which  could  be  found  and  which 
might  influence  the  final  determination  of  value.  He 
had  found  that  the  accounts  of  a  utility  never  showed  the 
entire  investment  of  time,  thought  and  interest,  all  of 
which,  as  the  Wisconsin  Commission  had  recognized,  prop- 
erly entered  true  cost.  The  reproduction  method  of  esti- 
mating intangibles  was  a  check  on  that  element.  The 
assailed  assumptions  about  starting  a  new  business,  in 
his  experience,  had  led  to  the  actual  reproduction  costs 
which  any  company  would  have  to  stand  if  it  were  to 
repeat  today  what  it  had  accomplished  in  earlier  years. 


In  the  paper  on  "How  to  Get  Rid  of  the  Reproduction- 
Cost  Theory"  G.  W.  Anderson,  attorney,  of  Boston,  for- 
merly a  member  of  the  Massachusetts  Public  Service 
Commission,  held  that  the  investors  should  have  a  return 
only  on  what  they  furnished.  The  Massachusetts  commis- 
sion had  ruled  that  investment  honestly  and  prudently 
made  was  to  be  taken  as  the  rate  basis.  Mr.  Anderson 
urged  that  legislators  should  incorporate  the  investment 
basis  in  their  codes. 

In  the  discussion  F.  W.  Stevens,  Valuation  Counsel, 
New  York  Central  Lines,  and  former  member  of  the 
Public  Service  Commission  for  the  Second  District,  State 
of  New  York,  claimed  that  the  first  introduction  of  the 
reproduction-cost  theory  was  made  by  "the  late  Secretary 
of  State"  in  the  famous  Smyth  vs.  Ames  case.  At  that 
time  it  gave  a  value  lower  than  the  investment  which 
the  railroads  had  made ;  now  it  was  attacked  because  it 
gave  a.  value  higher  than  the  investment. 

Frederic  P.  Stearns,  consulting  engineer,  of  Boston, 
approved  of  the  introduction  of  investment  as  a  basis  for 
future  plants  and  present  extensions,  but  cited  injustices 
which  might  result  by  its  use  against  old  companies.  Equi- 
ties could  be  maintained  by  using  reproduction  cost  under 
historical  conditions. 

E.  W.  Bemis,  Board  of  Supervising  Engineers,  Chicago, 
described  how  the  general  rise  of  land  values  in  the 
United  States  had  produced  an  unearned  increment  in 
railway  real  estate  "of  startling  size."  The  capital  charges 
on  this  increment,  if  distributed  over  rates,  he  believed 
would  necessitate  a  serious  increase. 

Appraisals;  Short-Cut  Valuation 
C.  L.  Pillsbury,  Chief  Engineer  of  Valuation  Bureau, 
District  of  Columbia,  in  the  paper  entitled  "Making  and 
Maintenance  of  Price  Inventories,"  urged  the  standardiza- 
tion of  inventories.  The  details  of  the  inventory  he  would 
arrange  in  accordance  with  the  purpose  for  which  it  was 
to  be  used;  for  instance,  in  a  rate  case  he  would  value 
only  property  used  and  useful.  He  urged  the  continuance 
of  inventories  once  established,  the  maintenance  being 
done  by  the  operating  company  with  a  permanent  valua- 
tion staff  under  some  outside  direction  and  supervision. 

Under  the  title  "Valuation  by  Approximation"  George 
G.  Morse,  Appraiser,  Associated  Factory  Mutual  Fire 
Insurance  Companies,  of  Boston,  described  the  inexpen- 
sive appraisals  which  are  being  made  on  insured  factory 
property.  His  claim  was  that  detailed  appraisals  were 
no  more  accurate  because  of  the  estimates  for  waste,  con- 
tingencies, depreciation,  length  of  life,  etc.  The  insur- 
ance company's  valuations  were  not  dragged  into  court, 
although  in  two  cases  members  of  the  appraisal  staff  had 
applied  these  methods  outside  and  supported  them  in 
court.  The  manufacturing  plant  was  first  divided  into 
buildings  and  machinery,  the  buildings  being  considered 
as  empty  structures.  Everything  which  could  be  re- 
moved without  altering  the  building  was  classed  under 
machinery — including  elevators,  piping,  wiring,  etc.  Ma- 
chinery in  turn  was  divided  into  machines,  shafting,  belt- 
ing, piping,  wiring,  furniture  and  miscellaneous  equip- 
ment. Unit-cost  figures  were  based  on  replacing  from 
today's  markets. 

Buildings  were  valued  on  the  basis  .of  square  feet  of 
floor  area  under  normal  conditions,  and  taking  into  ac- 
count the  effect  of  length,  width  and  type  of  construction. 
All  fixed  machines  were  completely  inventoried,  but  with 
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only  such  description  as  is  necessary  to  determine  the 
value — less  than  a  dozen  words  if  possible.  By  such  a 
plan  fixed  machinery  was  listed  in  an  incredibly  short 
time.  Standard  machines  were  appraised  from  price  lists, 
special  machines  by  records  or  estimates. 

The  value  of  buildings  and  fixed  machines  usually 
amounted  to  more  than  half  the  total  of  a  plant.  There- 
fore it  is  inconsistent  to  spend  a  long  time  listing  the 
minor  items  in  detail.  In  this  end  certain  "short-cut" 
methods  have  been  devised.  For  shafting,  an  average  price 
per  linear  foot  was  taken.  Belt  lengths  were  estimated 
by  eye.  For  sprinklers  and  steam-  and  hot-water  heating 
systems  a  few  cents  per  square  foot  of  floor  area  were 
allowed.  Wiring  was  taken  per  light  or  per  horsepower 
of  motors.  Furniture  and  apparatus  were  assumed  to  be 
a  certain  amount  per  main  machine  unit. 

In  arriving  at  -depreciation  5  to  10%  per  annum  was 
deducted.  Buildings  were  held  at  a  stationary  value  for  a 
considerable  time.  Shafting  was  taken  at  100%.  In 
machinery  only  the  parts  which  bore  wear  and  tear  were 
depreciated;  an  equilibrium  value  of  33%  frequently  re- 
sulted in  machinery  well  maintained.  Throughout  the 
work  a  plant  was  considered  as  a  going  concern,  with 
the  machinery,  no  matter  how  antiquated,  turning  out 
salable  products. 

Valuation  of  Lands  Debated 

"Principles  Applied  in  Valuing  Lands"  was  the  title 
of  a  paper  by  Hammond  V.  Hayes,  consulting  engineer, 
of  Boston.  In  presenting  the  appraisal  of  land  for  com- 
missions or  courts  he  would  work  out  both  an  original 
cost  and  a  reproduction  estimate.  Both  of  these  were 
divided  into  two  parts — the  probable  price  which  a  com- 
pany paid  for  land  and  the  cost  of  condemnation,  damages, 
purchase,  etc.  The  direct-purchase  element  in  both  or- 
iginal-cost and  reproduction  estimates  would  be  arrived 
at  by  the  familiar  sales-comparison  method,  taking  in  the 
one  case  transactions  at  the  time  of  purchase  and  in  the 
other  case  the  present  moment.  The  difference  in  the 
price  actually  or  probably  paid  by  the  company  and  the 
normal  market  value  at  the  time  of  jjurchase  would  reveal 
the  excess  cost  borne  by  a  utility.  By  further  studies  the 
trend  of  this  ratio  from  early  days  might  be  established. 

The  discussion  on  land  valuation  was  prolonged  and 
largely  dealt  with  law  and  economics.  A.  E.  Helm, 
Counsel  of  the  Kansas  Public  Utilities  Commission, 
urged  the  use  of  land  cost  rather  than  appreciated  value 
in  rate  basis.  He  held  that  the  railways  were  agents  of 
the  public  in  maintaining  highways  and  service  and  that 
therefore  they  had  to  hold  in  trust  for  the  public  any  in- 
crement which  their  property  acquired.  J.  M.  Eshleman 
reported  that  the  California  Railroad  Commission  had 
seen  danger  in  accepting  the  agency  theory;  it  was 
possible  to  organize  utilities  in  California  today  so  that 
they  became  agents  and  escaped  regulation.  He  believed 
that  a  "condition  of  servitude"  existed  which  allowed 
different  canons  of  valuation  of  public-utility  property. 
For  instance,  in  railway-condemnation  cases  the  right-of- 
way  had  a  smaller  value  than  nearby  land,  because  it  was 
necessarily  devoted  to  one  specific  purpose.  Such  an 
effect  took  away  the  unearned  increments. 

M.  R.  Maltbie  revived  a  theory  which  he  had  proposed 
while  a  member  of  the  New  York  Public  Service  Com- 
mission. He  would  admit  the  unearned  increment  of 
land,  but  each  annual  increment  he  would  have  entered 


in  the  annual  income,  offsetting  in  part  the  year's  de- 
preciation of  plant  or  tending  to  lower  the  rates. 

F.  W.  Stevens,  Valuation  Counsel  of  the  New  York 
Central  Lines,  reviewed  the  decisions  of  the  Supreme 
Court,  contending  that  the  court  had  always  interpreted 
value  as  being  the  economist's  "market  value."  In  spite 
of  the  apparent  reasoning  in  a  circle  which  sprung  from 
the  fact  that  this  value  depended  on  rates,  he  held 
that  there  was  no  escape  from  the  dictum  of  the  court 
until  the  law  had  been  changed. 

The  Place  of  Fkanohise  Values 

"Franchise  Values"  were  discussed  by  Delos  F.  Wilcox, 
Deputy  Commissioner,  Department  of  Water  Supply,  Gas 
and  Electricity,  New  York  City.  A  franchise  he  held 
gives  life  to  a  physical  property  and  must  be  valued  on 
that  basis.  The  appraiser,  however,  must  not  see  double — 
must  not  duplicate  his  allowances  by  piling  franchise 
value  upon  going  value.  For  taxation,  franchise  value 
was  not  determined  by  either  actual  cost  or  reproduction 
estimates,  the  most  widely  accepted  method  being  on  net 
earnings  over  and  above  operating  expenses,  depreciation, 
taxes  and  a  fair  return  on  physical  property.  In  rate 
cases  it  was  held  to  be  reasonably  well  settled  in  the 
courts  that  a  separate  and  distinct  value  for  a  corpora- 
tion's franchises  at  one  cost  need  not  be  considered  except 
where  contract  relations  may  require  it.  Where  a  separate 
franchise  value  may  be  introduced,  based  on  actual  cost, 
it  is  to  be  depreciated  in  proportion  to  its  age  where 
its  life  is  limited.  In  condemnation  proceedings  cost 
or  reproduction  figures  of  a  franchise  are  immaterial  and 
present  worth  of  its  prospective  earning  power  is  the  real 
criterion.    Future  rates  enter  as  a  doubtful  element. 

Depreciation  Discussions 

"Court  Decisions  on  Depreciation"  was  presented  by 
J.  H.  Goetz,  Counsel,  Public  Service  Commission  of  the 
First  District  of  New  York.  The  importance  of  the 
present  treatment  of  depreciation  he  illustrated  by  quot- 
ing recent  statements  made  before  the  Interstate  Com- 
merce Commission  that  a  deduction  for  depreciation  from 
the  value  of  railroads  in  the  country  would  diminish  their 
value  by  about  $3,000,000,000.  He  held  that  the  im- 
portance of  distinguishing  between  the  various  purposes 
for  which  depreciation  was  considered  had  not  yet  been 
grasped.  Regulating  bodies  were  not  confined  to  narrow 
questions  but  were  concerned  with  the  rights  of  investors 
and  the  development  of  enterprises. 

Halford  Erickson,  in  a  paper  entitled  "Depreciation 
and  Its  Relation  to  Fair  Value,"  outlined  the  necessity 
and  the  difficulties  of  measuring  depreciation,  citing  the 
entrance  of  cost  and  salvage  values  and  probable  useful 
life.  He  argued  for  the  establishment  of  actual  depre- 
ciation reserves  from  which  funds  could  be  secured  for 
making  renewals  of  plants.  He  held  that  the  sinking- 
fund  method  of  providing  additions  to  this  reserve  was 
the  most  efficient  scheme.  He  held  that  the  amount  that 
the  customers  would  have  to  pay  to  cover  depreciation 
was  actually  less  than  with  any  repayment-of-capital 
method.  He  favored  use  of  full  value  of  plant  in  rate 
basis,  except  where  the  reserves  provided  by  the  customers 
had  been  paid  out  to  the  investors. 

The  concluding  sessions  of  the  conference  were  devoted 
to  financial  aspects  of  valuation,  constitutional  protection, 
opinion  testimony  and  outlook  for  the  future. 
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The  steel  frame  of  the  wire  shop  at  the  John  A.  Roeb- 
ling's  Sons  Co.  plant,  Trenton,  N.  J.,  was  wrecked  very 
thoroughly  by  the  fire  of  Nov.  11.  The  picture  herewith 
shows  that  brick  walls  and  steel  columns  and  beams  did  not 
contribute  materially  to  making  the  building  fire-resistant 
with  respect  to  interior  fire.  While  the  walls  offer  a  con- 
siderable degree  of  protection  against  exterior  fire,  the 
steel  frame  could  not  be  of  service  in  this  respect  and 
therefore  is  in  no  way  superior  to  wood  frame. 

While  the  facts  shown  by  the  picture  have  long  been 
known,  they  are  interesting  because  they  form  the  main 
basis  for  the  development  of  the  sprinklered  "mill-con- 
struction system,"  with  slow-burning  main  frame  and  re- 
liance on  fire-doors,  sprinklers  and  alarms. 

'M 


(Contributed) 

The  result  of  the  recent  campaign  of  the  Engineers' 
Club  of  Philadelphia  is  that  the  membership  grew  in  five 
days  from  551  to  2,127,  far  exceeding  the  most  sanguine 
expectations.  Briefly,  the  campaign  organization  consisted 
of  a  general  chairman,  a  chairman  in  charge  of  the  cam- 


paign teams,  leaders  of  two  divisions — each  consisting  of 
13  teams — under  so-called  captaincies.  These  two  divi- 
sions were  pitted  against  each  other  in  friendly  rivalry 
for  a  handsome  trophy  in  the  form  of  a  silver  cup,  on 
which  the  membership  of  the  winning  division  was  to  be 
inscribed,  and  which  was  to  be  deposited  at  the  club  as  a 
permanent  memento  of  the  occasion.  In  point  of  fact 
the  activities  of  both  divisions  were  so  nearly  balanced 
and  the  results  so  close — the  winning  division  reporting 
840  and  the  losing  division  830 — that  the  leader  of  the 
winners  proposed,  with  the  enthusiastic  approval  of  all 
present,  that  the  names  of  the  members  of  both  divisions 
should  be  inscribed  on  the  trophy. 

Contrary  to  expectations,  the  returns  increased  steadily 
day  by  day,  numbering  670  on  the  last  day.  A  careful 
revision  of  the  returns  shows  that  the  application  of  the 
same  individual  has  been  reported  in  many  instances  in 
duplicate,  and  in  a  few  cases  in  triplicate  and  quadrup- 
licate by  various  teams,  so  that  the  reported  total  acces- 
sions of  1,670  represent  in  reality  only  1,576  new  mem- 
bers. A  detailed  analysis  of  the  old  and  new  membership 
is  as  follows : 

Old  Mem-    Acces-  Present 
bership      sions  Membership 

Honorary  members    4  0  4 

Active  members,  resident    400  1,380  1,780 

Active  members,  nonresident  ...     123  94  217 

Junior  members    24  102  126 

Summary    551  1,576  2,127 


FIRE  RUINS  OP  ROEBLING  WIRE  SHOP,  SHOWING  GENERAL  WRECK  OF  STEEL  FRAME  WITH  WOOD  FLOORS 
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FRONT  VIEW  OF  PIERCE  BUILDING,  OSWEGO,  N.  Y.,  WITH  OVERTURNED  ROOF -TRUSSES  LYING  ON  SECOND  FLOOR 


Among  the  new  members  is  Thomas  A.  Edison.  No  less 
than  200  applications  were  received  after  the  campaign 
had  closed,  making  the  total  1,776. 

The  club  was  originally  organized  by  a  small  group  of 
leading  engineers  of  this  city  in  the  fall  of  1877,  and 
some  years  ago  acquired  its  own  home  in  the  club  house 
which  it  now  occupies.  By  increasing  the  membership 
above  1,500  a  previously  arranged  sliding  scale  of  dues 
goes  into  effect,  which  reduces  the  yearly  dues  of  active 
members  from  $35  to  $15,  at  the  same  time  increasing 
the  income  of  the  club. 


Mrturnin^  R© 


The  roof  of  a  two-story  building  under  construction 
in  Oswego,  N.  Y.,  for  H.  D.  Pierce  fell  on  Oct.  22,  1915, 
while  it  was  being  concreted.  One  man  was  killed.  The 
owner  was  superintending  the  work,  having  a  few  weeks 
before  taken  over  the  supervision  from  the  architect,  L. 
L.  Cope.  The  plans  had  been  approved  by  the  city.  Ac- 
cording to  the  best  evidence  now  at  hand,  the  roof  would 
have  been  sufficiently  strong  if  the  trusses  had  been  fully 
braced  during  construction.  The  trusses  turned  over, 
twisting  the  columns  with  them.  They  had  been  guyed 
to  hold  them  in  place  until  completion  of  the  roof,  but 
it  is  reported  that  some  time  before  the  accident  one  of 
the  guy  wires  was  removed. 

The  building  is  66x100  ft.  in  plan  and  comprises  steel 
framework,  8-in.  hollow-tile  walls  and  concrete  floors 
and  roof.  The  roof  was  carried  by  trusses  16  ft.  5  in. 
apart.  At  the  time  of  the  collapse  a  panel  of  roof  con- 
crete was  being  placed.  It  is  thought  that  the  collapse 
was  due  to  lack  of  bracing  of  the  steel  roof  framing.  A 


brisk  west  wind  (20  to  25  mi.  per  hr.)  was  blowing  at 
the  time  of  the  accident,  and  this  may  have  helped  start 
the  collapse,  as  the  roof  fell  toward  the  cast,  or  rear, 
of  the  building. 

The  second  floor  of  the  building,  on  which  the  wreck- 
age fell,  seems  to  have  remained  uninjured.  '  The  walls 
were  damaged  only  where  the  columns  were  wrenched  out 
of  place  when  the  trusses  fell. 


A  Bag?  IRLailLws^  Femli  IL@axdl 

The  peaks  of  traffic  on  the  New  York,  New  Haven  & 
Hartford  R,R.  due  to  the  Yale  football  games  at  New 
Haven  and  to  the  Thanksgiving  recess  in  New  England 
colleges  and  female  seminaries  have  long  been  notable. 
But  the  record  of  Nov.  13,  the  day  of  the  Yale-Prince- 
ton game,  establishes  a  new  high-water  mark  in  this 
tide  of  travel.  In  4  hr.  20,232  passengers  were  unloaded 
at  New  Haven— 13,277  from  New  York  and  6,955  from 
Boston  and  other  points.  They  came  in  22  regular  and 
23  special  trains.  When  the  tide  turned,  19,678  pas- 
sengers were  carried  out  of  New  Haven  between  5  and 
7  p.m. — in  22  regular  and  20  special  trains. 

There  were  no  mishaps;  32  trains  were  on  time,  14 
arrived  ahead  of  schedule  and  the  rest  were  only  a  few 
minutes  late.  All  New  York  traffic  was  handled  by  elec- 
tric traction.  The  operating  and  traffic  departments  of 
the  company  had  been  at  work  for  weeks  perfecting  the 
plans  and  devising  safeguards  against  mishaps.  A  20- 
page  pamphlet  was  issued  as  a  guide  for  the  employees; 
special  telephones  were  installed  at  various  points  in 
yards  and  terminals  to  facilitate  the  movement  of  trains ; 
officers  of  the  traffic,  operating,  engineering  and  me- 
chanical departments  were  stationed  at  different  points 
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on  the  route  to  look  after  matters  pertaining  to  their 
respective  departments  in  case  their  help  was  needed. 
The  crowd  was  extremely  well  ordered,  which  helped  to 
make  the  work  considerably  easier  and  more  pleasant. 

B>mgs  Bos3®  air&tfc©  ILemdled  Cs^IbU©s 
Editorial  Correspondence 
A  widely  published  press  dispatch  recently  announced 
the  discovery  by  Albert  Schuler,  of  Santa  Barbara,  Calif., 
of  a  bug  which  eats  lead.  At  a  recent  meeting  of  tele- 
phone engineers  at  San  Francisco,  Mr.  Schuler,  who  is 
manager  of  the  Home  Telephone  System  of  Santa  Bar- 
bara, reported  the  discovery  of  this  strange  bug  and  gave 
an  account  of  its  depredations,  which  in  the  newspapers 
was  reported  to  be  the  real  cause  of  so-called  electrolysis. 

Probably  most  engineers  who  read  the  newpaper  story 
at  once  placed  it  in  the  same  class  with  the  famous  and 
far-traveled  hoax  about  "the  worm  that  eats  steel  rails" 
which  was  perpetrated  a  quarter  of  a  century  ago  and 
still  reappears  at  intervals. 

One  of  the  editors  of  Engineering  News,  however,  has 
since  visited  Santa  Barbara  and  has  seen  the  bugs,  a 
number  of  which  are  held  in  captivity  in  lead  boxes  with 

glass  covers,  to  see  how  long- 
it  will  take  them  to  bore 
their  way  to  freedom.  The 
/  bug  is  a  slender  black  beetle, 

with  hard  wing  covers,  about 
1/4  in.  long  and  of  innocent 
and  placid  demeanor.  Per- 
haps the  reported  alias  of  the 
marauder  should  be  placed 
on  record  to  aid  in  the  de- 
tection of  other  members  of 
the  guild — Sinoxylon  declive. 

It  is  stated  that  what  the 
bug  does  is  to  light  on  a  lead- 
covered  telephone  cable  and  bore  a  tiny  round  hole 
through  the  lead  sheath  and  the  paper  insulation  down 
to  the  copper.  Possibly  he  (the  bug)  believes  the  cable 
to  be  part  of  a  tree  or  vine  into  which  he  is  accustomed 
to  bore  holes,  and  so  he  proceeds  to  bore  through  the 
lead  as  he  would  through  the  bark.  One  entomologist 
gives  concealment  as  the  motive.  Any  engineer  fa- 
miliar with  the  rate  at  which  the  Teredo  novalis  can  drive 
his  boring  apparatus  through  hard  wood  will  see  nothing 
impossible  in  a  beetle  boring  into  a  lead  cable  covering. 

The  accompanying  view  is  reproduced  from  the  only 
photograph  the  bug  has  ever  had  taken,  and  indicates, 
not  very  clearly,  the  two  scoops  on  the  prow  with  which 
he  bores.  Why  the  bug  should  want  to  bore  holes  is 
as  yet  an  unexplained  mystery,  as  it  seems  wellnigh  im- 
possible that  he  could  derive  a  high  degree  of  nutrition 
from  the  lead,  even  if  it  did  not  make  him  sick.  It  is 
possible,  however,  that  the  boring  process  is  preliminary 
to  egg  depositing,  in  which  case  the  foregoing  account 
is  all  wrong  as  to  the  bug's  sex  and  apologies  are  due 
to  her. 

The  lead  borer  has  been  heard  of  in  South  Bend,  Intl., 
Rockford,  111.,  in  Omaha,  Tacoma,  Portland,  San  Diego, 
in  Florida  and  far  away  Australia.  Numbers  of  them 
have  been  found  in  old  lead  foil  of  tea  packages  and  it 
is  suspected  that  the  family  is  of  Oriental  extraction. 
Quarantine  is  being  considered  to  check  the  menace. 


PLUMBI  TEREBRA 
CALIFORNIENSIS 
Alias  Sinoxylon 
declive 


Two  Warehouses  Were  Burned  on  Pier  34,  Baltimore  & 
Ohio  R.R.,  Baltimore,  Md.,  Oct.  28.  The  loss  is  estimated  at 
$400,000.    The  cause  of  the  fire  is  unknown. 

A  Collision  on  the  Central  R.R.  of  New  Jersey  on  Nov.  9 

between  two  freight  trains  caused  the  death  of  two  trainmen 
and  injuries  to  four  others.  One  train  was  stalled  on  a  heavy- 
grade  about  3  mi.  from  Newark,  N.  J.,  and  in  backing  down 
collided  with  an  upbound  train. 

A  Fire  in  the  Bethlehem  Steel  Co.'s  Plant  at  South  Beth- 
lehem, Penn.,  on  Nov.  10  destroyed  one  of  its  machine  shops. 
The  loss  is  estimated  at  about  $1,500,000.  The  building  was  of 
so-called  fireproof  construction  with  brick  walls  and  a  steel 
floor  system.  The  cause  of  the  fire  was  said  by  the  company 
to  have  been  a  short  circuit,  which  ignited  a  small  quantity  of 
oil  in  a  part  of  the  building  used  to  manufacture  field  guns. 

The  Geology  of  the  Heteh  Hetchy  Aqueduct  district  in  the 
Sierra  Nevada  Mountains  will  be  determined  by  L.  W. 
Stocker,  who  has  been  assigned  by  the  United  States  Geologi- 
cal Survey  to  carry  out  that  task  in  cooperation  with  M.  M. 
O'Shaughnessy,  City  Engineer  of  San  Francisco. 

Unnecessary  Air-Duct  Menaces  Safety  of  Tunnel — The  Bos- 
ton Transit  Commission  is  removing  the  ventilation  duct  from 
the  East  Boston  Tunnel.  The  only  statement  which  has  been 
made  on  the  matter  is  that  "the  air  duct  is  unnecessary  and 
its  removal  will,  in  the  opinion  of  the  engineers,  increase  the 
safety  of  the  tunnel." 

Lightning:  Rods  Protect  Ohio  Buildings — State  Fire  Mar- 
shal B.  Buckley  has  reported  that  no  buildings  in  the  State 
of  Ohio  protected  by  lightning  rods  were  fired  by  lightning 
during  the  past  summer-storm  season  (three  months  ending 
Sept.  1).  But  there  were  68  fires  from  lightning  on  unrodded 
buildings,  causing  a  loss  of  $91,163. 

A  Motor-Bus  Feeder  Service  for  the  municipal  railway  line 
of  Portland,  Ore.,  has  been  inaugurated.  The  City  Council 
recently  approved  a  contract  with  one  F.  M.  Peterson  for 
the  operation  of  motor  buses  between  13th  Ave.  "West  and 
Nickerson  St.  and  Ballard  Ave.  and  Market  St.  The  contractor 
receives  3c.  for  each  adult  carried  and  1.5c.  for  each  school 
pupil.  The  city  will  receive  2c.  and  lc.  respectively.  The 
contractor  is  required  to  furnish  an  indemnity  bond  and 
has  the  right  to  extend  his  route  to  20th  Ave.  and  West 
65th  St. 

Am  Engineer  Arbitrator  Will  Be  Selected  from  a  list  of  15 
engineers  of  national  reputation  to  arbitrate  on  the  value  of 
the  physical  property  of  the  Spring  Valley  Water  Co.  in  the 
rate  cases  pending  in  the  Federal  Court.  The  names  will  be 
selected  by  M.  M.  O'Shaughnessy,  City  Engineer  of  San  Fran- 
cisco, and  the  choice  will  be  made  from  them  by  the  city  and 
the  company.  It  is  expected  that  this  procedure  will  save 
large  sums  of  money  that  would  have  to  be  paid  for  expert 
witnesses  on  the  two  sides  had  testimony  been  taken  before 
a  master  in  chancery. 

The  Dredging  in  Boston  Harbor,  referred  to  in  the  article 
in  "Engineering  News"  of  last  week,  page  956,  amounting  to 
1,500,000  cu.yd.,  is  now  ready  for  contract  letting.  Proposals 
for  the  work  will  be  received  on  Nov.  24.  Prices  for  dipper 
dredging  in  Boston  harbor  have  recently  been  as  low  as  11  %c. 
per  cu.yd.,  and  offers  of  2c.  per  cu.yd.  for  depositing  the 
material  within  the  harbor  limits  have  been  made  by  several 
dredging  companies.  Robert  E.  Barrett  is  acting  chief  en- 
gineer for  the  Directors  of  the  Port  of  Boston.  The  time 
limit  for  receiving  bids  is  Nov.  24. 

Sewage-Treatment  Works  for  Lexington,  Ky.,  were 
authorized  by  a  4  to  1  popular  vote  on  Nov.  2,  which  approved 
a  $300,000  bond  issue  for  that  purpose.  At  the  same  time  $50,- 
000  of  storm-sewer  bonds  were  authorized.  It  is  expected 
that  construction  will  be  started  right  away,  in  accordance 
with  a  scheme  outlined  by  the  Solomon-Norcross  Co.,  con- 
sulting engineers,  Atlanta,  Ga.,  in  a  report  to  the  City  Com- 
mission of  Lexington  dated  Oct.  9,  1915.  The  scheme  includes 
coarse  screens,  grit  chambers,  two-story  settling  tanks,  sludge 
beds,  sprinkling  filters  and  a  laboratory.  The  estimated  cost 
of  outfall  sewers  and  a  disposal  plant  to  treat  3,000,000  gal. 
of  sewage  a  day  is  $270,000,  plus  $30,000  for  land,  legal  and 
engineering  expenses. 

Plans  for  Straightening  Turkey  Creek,  Kansas  City,  Kan., 
are  taking  definite  shape.  The  proposed  channel  will  be  ap- 
proximately 1,700  ft.  long,  consisting  largely  of  vertical  retain- 
ing walls  66  ft.  apart  at  the  top  in  the  widest  point  of  the 
channel.  The  channel  is  designed  to  carry  about  25,000 
sec.-ft. — a  flow  somewhat  greater  than  that  of  the  flood  of 
Sept.  7,  1904,  which  was  the  largest  on  record.  In  some  places 
the  bottom  as  well  as  the  sides  of  the  channel  will  be  con- 
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crete  lined,  making  it  practically  a  flume.  The  estimated  cost 
of  the  project  is  between  $300,000  and  $700,000.  The  proposed 
work  has  been  approved  by  the  City  of  Rosedale,  the  City 
Council  and  the  Mayor  of  Kansas  City,  and  all  that  remains 
to  be  done  before  starting  construction  is  to  obtain  court 
condemnation  proceedings. 


Mr.  Edward  S.  Larned  has  resigned  as  New  England 
States  Manager  of  Sales  of  the  Lehigh  Portland  Cement  Co., 
of  Allentown,  Penn. 

Mr.  Walter  N.  Polakov,  M.  Am.  Soc.  M.  E.,  has  resigned  as 
Superintendent  of  Power  Plants  of  the  New  York,  New  Haven 
&  Hartford  R.R.  to  engage  in  private  practice. 

Mr.  Thomas  W.  Connette,  Assistant  Superintendent  of 
Transportation  of  the  Buffalo  (N.  Y.)  city  lines  of  the  Inter- 
national Ry.,  has  been  made  Superintendent  of  Transporta- 
tion. 

Mr.  P.  H.  Anthony,  of  the  C.  D.  Cooley  Co.,  architects  and 
engineers,  of  Pittsburgh,  Penn.,  is  now  located  at  the  com- 
pany's newly  opened  Western  office  in  the  Waldheim  Building, 
Kansas  City,  Mo.  He  will  devote  his  time  especially  to  the 
territory  west  of  the  Mississippi  River. 

Col.  Herbert  Deakyne,  Corps  of  Engineers,  U.  S.  A.,  who 
for  the  past  four  years  has  been  in  charge  of  the  Missouri 
River  improvement  work  between  the  mouth  of  the  river  and 
Sioux  City,  has  been  relieved  from  duty.  Col.  James  F.  Mac- 
Indoe,  whoi  has  been  located  in  the  Philippine  Islands,  will 
succeed  him. 

Dr.  S.  S.  Goldwater  has  resigned  as  Commissioner  of 
Health  of  the  City  of  New  York  and  will  resume  the  superin- 
tendency  of  Mt.  Sinai  Hospital,  in  that  city.  Dr.  Haven  Emer- 
son, Deputy  Commissioner  and  Sanitary  Superintendent  of 
Health,  will  succeed  Dr.  S.  S.  Goldwater  as  Commissioner  of 
Health  of  the  City  of  New  York. 

Mr.  Frank  R.  Judd,  Assoc.  M.  Am.  Soc.  C.  E.,  formerly 
Chief  Draftsman  of  the  bridge  and  building  department  of  the 
Illinois  Central  R.R.,  has  been  appointed  Engineer  of  Build- 
ings of  that  road.  He  was  born  in  Hamilton,  Ont.,  in  1882. 
Mr.  Judd  attended  the  Chicago  Manual  Traing  School  for 
three  years  and  immediately  afterward,  in  1899,  entered  the 
service  of  the  Illinois  Central  as  a  draftsman. 

Mr.  Henry  U.  Mudge,  formerly  President  of  the  Chicago, 
Rock  Island  &  Pacific  Ry.,  has  been  elected  President  of  the 
Denver  &  Rio  Grande  R.R.,  with  headquarters  in  Denver, 
Colo.  He  succeeds  Mr.  Arthur  Coppell,  of  New  York  City, 
who  has  been  serving  temporarily  as  President.  Mr.  Mudge 
was  born  in  1856  at  Minden,  Mich.  He  entered  the  service 
of  the  Atchison,  Topeka  &  Santa  Fe  Ry.  at  the  age  of  16  as 
a  water  boy,  and  had  risen  to  the  position  of  General  Manager 
when  he  left  that  road  in  1905  to  become  Second  Vice-President 
of  the  Chicago,  Rock  Island  &  Pacific.  Mr.  Mudge  has  been 
President  of  the  American  Railway  Association  during  the 
past  year. 


"mini  mmmimi  iimiimmim  uminmmmMimmN  i  ,  mm  mini  in  i   iiir-inci ;  imiiimiuii,^ 

William  J.  Smith,  one  of  the  promoters  of  the  first  cable- 
car  line  in  Kansas  City,  Mo.,  died  at  his  home  in  that  city  on 
Nov.  8,  at  79  years  of  age.  Mr.  Smith  was  born  in  New  York 
City  and  was  educated  at  the  Irving  Institute,  Tarrytown, 
N.  Y. 

Wirt  du  Vivier  Tassin,  formerly  Chief  Chemist  and  Assist- 
ant Curator  of  the  Division  of  Mineralogy  of  the  United 
States  National  Museum,  died  in  Washington,  D.  C,  on  Nov. 
2,  at  the  age  of  46.  He  was  born  in  Fort  Whipple,  Va.,  and  was 
a  graduate  of  Cornell  and  Harvard  universities.  He  was  spe- 
cial agent  of  the  United  States  Geological  Survey  at  the 
World's  Fair  at  Chicago,  and  in  1893  received  his  appointment 
at  the  Museum,  where  he  remained  until  1909.  Since  then  Mr. 
Tassin  had  engaged  in  private  practice  as  a  consulting  metal- 
lurgist and  chemical  engineer. 

James  F.  DeVoy,  Assistant  Superintendent  of  Motive  Power 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  died  at  his  home 
in  Milwaukee,  Wis.,  on  Nov.  5.  He  was  born  in  Ithaca,  N.  Y., 
in  1866,  and  was  graduated  from  Cornell  University  as  an 
honor  student  in  mechanical  engineering.  For  seven  years 
following  his  graduation  Mr.  DeVoy  was  employed  in  the 
mechanical  department  of  the  New  York  Central  &  Hudson 
River  R.R.,  and  afterward  by  the  America^  Locomotive  Co. 


He  had  been  in  the  service  of  the  Chicago,  Milwaukee  & 
St.  Paul  Ry.  for  the  past  15  years.  At  the  time  of  his  death 
he  was  a  member  of  the  executive  committee  of  the  American 
Railway  Master  Mechanics'  Association  and  past  president  of 
the  Western  Railway  Club. 

William  Frederick  Allen,  Assoc.  M.  Am.  Soc.  C.  E.,  General 
Secretary  of  the  American  Railway  Association  and  Editor 
and  Manager  of  the  "Official  Railway  Guide,"  died  on  Nov.  9 
from  a  stroke  of  apoplexy,  at  his  home  in  South  Orange,  N.  J. 
He  was  born  at  Bordentown,  N.  J.,  in  1846  and  received  his 
education  at  the  Protestant  Episcopal  Academy  and  the  Bor- 
dentown Model  School.  He  was  first  employed  as  a  surveyor 
on  the  old  Camden  &  Amboy  (N.  J.)  R.R.  In  1868  he  became 
Engineer  of  the  West  Jersey  R.R.  Mr.  Allen  was  an  expert 
on  the  standardizing  of  railroad  time.  In  1875  he  was  made 
General  Secretary  and  Treasurer  of  the  General  Time  Conven- 
tion, which  was  composed  of  the  principal  trunk-line  rail- 
ways and  was  represented  by  their  general  managers  and 
superintendents.  The  following  year  he  was  elected  Secretary 
of  the  Southern  Time  Convention,  consisting  of  the  leading 
Southern  railway  lines.  These  conventions  were  consolidated 
in  1886  and  from  them  the  American  Railway  Association 
developed. 


EHGEMEEMHHG  SOOETIIE' 


COMING  MEETINGS 
THIRD  ANNUAL  PENNSYLVANIA  WELFARE  AND  EFFI- 
CIENCY CONFERENCE. 
Nov.  16-19.     Conference  in  Philadelphia. 
NATIONAL  MUNICIPAL  LEAGUE. 

No™-  l7"19^  Annual  convention,  Dayton,  Ohio.  Secretary, 
SL1"*0"  Rogers  Woodruff,  705  North  American  Building, 
Philadelphia. 

OHIO     SOCIETY     OF     MECHANICAL,     ELECTRICAL  AND 
STEAM  ENGINEERS.  ' 
Nov.  18-19.    Annual  meeting  at  Zanesville,  Ohio.  Secretary 
F.  E.  Sanborn,  Columbus,  Ohio. 
AMERICAN  INSTITUTE  OF  ARCHITECTS. 

Dec.  1-3.    Annual  convention  in  Washington,  D.  C.  Execu- 
tive Secretary,  E.  C.  Kempe,   The  Octagon,  Washington. 
AMERICAN  ASSOCIATION  OF  ENGINEERS. 

Dec.  10  and  11.     Convention  in  Chicago.     Secretary,  Arthur 
Kneisel,  29  South  La  Salle  St.,  Chicago. 
ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT  MANU- 
FACTURERS. 

Dec.  13-15.    Annual  meeting  in  New  York.    Secretary,  Percy 
H.  Wilson,  Bellevue  Court  Bldg.,  Philadelphia,  Penn. 
SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS 
Dec.  27-Jan.  8.    Washington,  D.  C. 

Montana  Institute  of  Municipal  Engineers — The  annual 
meeting  will  be  held  in  Billings,  Mont.,  Jan.  17-19,  1916. 
The  president  is  C.  E.  Durland,  of  Billings,  and  the  secretary 
is  Carl  C.  Widener,  of  Bozeman. 

National  Lime  Manufacturers'  Association — The  annual 
meeting  will  be  held  in  Cleveland,  Ohio,  the  first  week  in 
Februai-y,  1916.  Fred  K.  Irvine,  537  South  Dearborn  St., 
Chicago,  is  secretary. 

International  Road  Congress — Although  the  title  of  this 
road  meeting  is  rather  misleading,  there  is  every  evidence 
that  the  congress  to  be  held  in  Worcester,  Mass,  Dec.  14-17, 
will  be  the  largest  affair  of  its  kind  ever  held  in  New  Eng- 
land, and  it  will  be  primarily  a  meeting  of  New  England 
highway  officials.  The  president  of  the  congress  is  Hon.  J. 
Lewis  Ellsworth,  former  Secretary  of  the  Massachusetts  State 
Board  of  Agriculture,  and  the  advisory  board  includes  the  fol- 
lowing: George  W.  Tillson,  Consulting  Engineer  of  Brook- 
lyn. N.  Y. ;  W.  A.  McLean,  Chief  Engineer  of  Highways  and 
Commissioner  of  Ontario  Public  Roads  and  Highways,  To- 
ronto, Ont.;  Irving  W.  Patterson,  Chief  Engineer,  Rhode 
Island  State  Board  of  Public  Roads;  Frederic  E.  Everett,  State 
Engineer  of  New  Hampshire;  Charles  J.  Bennett,  State  High- 
way Commissioner  of  Connecticut;  Stoddard  B.  Bates,  State 
Highway  Commissioner  of  Vermont;  William  D.  Sohier,  Chair- 
man of  the  Massachusetts  State  Highway  Commission;  Philip 
J.  Deering,  Chairman  of  the  Maine  State  Highway  Commission, 
and  Frederick  H.  Clark,  President  of  the  Massachusetts  High- 
way Association.  The  Program  Committee  is  composed  of 
Harold  Parker,  former  Chairman  of  the  Massachusetts  High- 
way Commission,  now  President  of  the  Hassam  Paving  Co.,  of 
Worcester;  E.  L.  Powers,  Editor  of  "Good  Roads,"  New  York; 
A.  W.  Dean,  Chief  Engineer,  Massachusetts  Highway  Commis- 
sion, and  John  H.  Brownell,  Chairman  of  the  Convention  Com- 
mittee of  the  Worcester  Chamber  of  Commerce,  under  whose 
auspices  the  congress  is  to  be  held.  There  is  to  be  a  gover- 
nors' day,  when  the  Hon.  David  I.  Walsh,  Governor  of  Mass- 
chusetts,  will  preside;  a  roadbuilders'  day  under  the  auspices 
of  the  Massachusetts  Highway  Association,  a  mayors'  day. 
when  Mayor  Wright  of  Worcester  will  preside,  and  an  auto- 
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mobile  day,  when  automobile  manufacturers  will  be  heard. 
There  will  be  an  exhibition  of  road  machinery.  The  head- 
quarters of  the  congress  will  be  at  the  Bancroft  Hotel  and 
the  exhibition  will  be  held  in  an  adjoining  auditorium. 


An  Improvement  in  Drill  Bits 

An  improved  type  of  drill  bit.  known  as  the  "Carr  bit," 
is  being  made  by  the  Ingersoll-Rand  Co.,  11  Broadway,  New 
York  City.  Three  forms  are  shown  in  the  accompanying 
views.  This  bit,  while  designed  primarily  for  overcoming  cer- 
tain difficulties  in  drilling  rock,  has  been  found  to  meet  satis- 
factorily not  only  these  special  conditions,  but  the  ordinary 
conditions  as  well.  The  Carr  bit  has  but  a  single  cutting  edge 
and  is  uniform  and  symmetrical  in  shape.  A  transverse  recess 
is  formed  across  the  center  of  the  bit.  With  hollow  steel  this 
recess  is  tapered  until  it  runs  into  the  original  hole  through 
the  steel;  with  solid  steel  the  recess  extends  back  about  y2 
in.  from  the  face.  This  recess  tends  to  act  as  a  pilot  and  re- 
duces the  cutting  or  contact  surface  with  the  rock  to  a  min- 
imum. The  thickness  of  the  bit  is  made  equal  to  the  short 
diameter  of  the  steel  and  the  length  equal  to  the  bit  gage. 
Hollow  drill-steel  bits  are  conical  in  shape  and  have  a  5° 
taper  on  a  side.  Solid  steels  have  straight  parallel  cylindrical 
sides.  The  advantages  claimed  for  this  bit  are  many.  It 
holds  its  gage  better,  thereby  increasing  the  depth  to  which 


CARR  BITS  FOR  ROCK  DRILLING 

1 — For  Leyner  water  type.    2 — For  piston  drill.    3 — For  large 
sizes  of  automatic  hand  drills 


a  hole  may  be  drilled  with  a  single  steel.  It  drills  a  round 
hole  and  therefore  rotates  easily.  It  does  not  require  more 
than  Vs-in.  variation  in  the  gage  of  bits  on  successive  lengths 
of  steel.  The  bit,  being  simple  in  form,  is  easily  made.  The 
idea  of  drilling  a  hole  the  same  size  from  the  collar  down  to 
the  bottom  originated  with  the  inventor  from  a  discovery  that 
a  drill  bit  cuts  a  margin  of  clearance  for  itself;  and  to  in- 
sure the  drilling  of  a  round  hole,  the  shape  of  the  bit  was 
made  such  that  it  would  be  impossible  for  it  to  go  down  if  the 
hole  were  not  round.  The  loss  of  gage  was  overcome  by 
providing  the  long  shoulders  curved  concentric  with  the  axis 
of  the  bit.  Rapid  cutting  speed  was  assured  by  forming  the 
transverse  recess  in  the  center  of  the  bit,  reducing  the  area 
of  contact. 

*     *  * 

Lettering-  Templets   tor  Draftsmen 

Lettering  templets  of  transparent  celluloid  are  now  a 
regular  product  of  the  Keuffel  &  Esser  Co.,  New  York  City. 
What  is  known  as  the  "Simplex"  templet  consists  of  a  strip 
with  two  rows  of  different-sized  perforations  uniformly 
spaced.  This  is  placed  on  a  cardboard  guide,  which  raises  the 
half  of  the  templet  in  use  away  from  the  drawing  and  thus 
prevents  blotting.  A  pencil  or  a  special  hollow  glass  pen, 
held  perpendicularly,  is  used  for  lettering.  Lines  which  do 
not  conform  to  edges  of  the  templet,  such  as  the  oblique 
and  cross  lines  in  K  R  and  A,  are  drawn  in  freehand  without 
shifting  the  templet.  The  first  perforation  at  the  left  of  the 
templet  is  wider  thai,  the  others,  so  that  it  can  be  used  for 


TRANSPARENT  LETTERING  TEMPLET  FOR  DRAFTSMEN 

such  leters  as  M  and  W.  The  sketch  shows  the  different 
steps  in  using  the  templet.  The  templets  come  in  sets  of  two, 
three  and  five,  for  both  vertical  and  slanting  letters.  List 
prices  range  from  $1-25  to  $4  per  set. 

*     *  * 

Folding'  Reel  for  Steel  Tapes 

A  four-arm  reel  for  steel  tapes  made  of  nickel-plated 
steel  and  so  constructed  that  it  may  be  folded  and  carried 
in  the  pocket,  is  a  recent  addition  to  surveyors'  equipment  of 
the  Keuffel  &  Esser  Co.,  New  York.    This  reel  is  especially 


FOUR-ARM  FOLDING  REEL  FOR  STEEL  TAPES 


designed  for  tapes  of  over  100  ft.,  which  ordinarily  are  not 
carried  on  reels,  and  is  made  in  three  sizes  for  tapes  Vi  in. 
wide,  100  to  500  ft.  long.  Hitherto  most  folding  reels  have 
been  of  the  three-arm  type.    The  list  price  is  $3.40  each. 

*     *  * 

Drilled-Letter   Highway  Sings 

Highway  direction  or  warning  signs  and  street-name 
signs  made  of  heavy  "pure-iron"  sheets,  with  the  letters  or 
figures  drilled  about  %  in.  into  the  metal,  are  being  manu- 
factured   by    the    Indestructible    Sign    Co.,    Columbus,  Ohio. 


HIGHWAY  OR  STREET  SIGN  WITH  DRILLED  LETTERS 

The  drilling  takes  the  place  of  etching  and,  giving  a  sharper, 
cleaner  edge,  is  claimed  to  make  a  more  durable  sign.  The 
method  of  manufacture  is  patented.  Any  material — iron, 
steel,  wood,  brass  or  copper — may  be  used  in  the  same  way. 
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SYNOPSIS— Present  great  slides  on  east  and 
west,  banks  at  Culebra  involve  about  ten  million 
cable  yards,  of  which  a  million  yards  per  month 
is  being  dredged  out.  Dredging  is  the  only  feasi- 
ble method  of  attack.  Prior  slides  at  other  points, 
including  the  Cucaracha  slide,  are  discussed.  He- 
port  written  under  date  Oct.  26,  1915,  at  Balboa 
Heights,  Canal  Zone. 

The  following  report  is  submitted  on  the  slides  which 
have  closed  the  Panama  Canal  to  navigation.  On  ac- 
count of  the  importance  of  the  subject,  I  deem  it 
advisable  to  make  a  comprehensive  report,  even  at  the 
expense  of  repetition  of  the  matter  contained  in  previous 
documents  on  the  subject. 


The  slides  which  developed  during  the  construction 
period  were  of  three  distinct  types.  The  first  were  due 
to  the  moving  of  material  from  the  sides  of  the  prism 
or  cutting,  when  these  were  left  by  the  excavation  at  a 
steeper  slope  than  that  at  which  the  material  would  re- 
main at  rest. 

In  those  of  the  second  type  porous  material  mixed 
with  clay,  small  rock  and  spalls,  overlay  smooth  sur- 
faces of  rock  or  other  impermeable  substances,  harder 
than  the  overlying  mass,  which  sloped  toward  the  axis 
of  the  canal.  In  excavating  the  prism  through  these 
sections,  the  removal  of  the  lateral  support,  combined 
with  the  effects  of  the  water  permeating  through  to  the 
underlying  inclined  strata,  resulted  in  the  sliding  of  the 
material  into  the  excavated  area,  the  rains  assisting  and 
accelerating  the  movement. 


PIG.  1.     VIEW  NORTH  BETWEEN  CONTRACTORS  HILL  (LEFT)  AND  GOLD  HILL  (RIGHT)  SHOWING 

CULEBRA  REGION 

Small  slides  on  both  banks  caused  by  admission  of  water  to  canal.    The  great  slides  came  later 
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The  slides  of  the  third  class  were  designated  "breaks," 
and  were  of  two  kinds,  best  described  by  the  localities — 
those  in  the  vicinity  of  Culebra  and  those  at  or  near 
La  Pita  Point.  In  the  former  the  first  manifestation  was 
a  crack  in  the  surface  of  the  ground,  generally  parallel 
to  the  axis  of  the  canal,  with  the  ends  running  to  the 
edge  of  the  prism.  This  cracking  was  followed  by  a  de- 
pression on  the  side  of  the  crack  away  from  the  cut  and 
a  movement  of  the  mass  between  the  crack  and  the  canal 
into  the  excavated  area.  The  sinking  movement  on  the 
top  was  accompanied  by  an  upheaving  of  the  bottom  of 
the  canal  prism. 

The  cause  of  these  movements  was  attributed  to  the 
poor  quality  of  the  underlying  rock,  which  was  inter- 
sected by  vertical  seams  or  seams  sloping  toward  the 
canal.  As  the  material  was  excavated  not  only  was  the 
lateral  support  removed,  but  the  load  distribution  was 
changed  to  an  extent  that  caused  the  rupture  of  the  un- 
derlying weaker  strata.  After  the  break  the  movement 
into  the  cut  was  like  an  ordinary  slide  of  the  first  and 
second  classes,  though  the  cause  was  entirely  different. 

The  breaks  in  the  vicinity  of  La  Pita  Point  consisted 
of  the  moving  or  pushing  out  and  a  subsequent  settling- 
down  of  sections  of  rock  masses  which  formed  the  banks. 
Three  such  breaks  occurred  and  were  due  undoubtedly  to 
water  pressure  from  the  Obispo  or  East  diversion  chan- 
nel. This  source  of  trouble  has  been  relieved  by  turning 
the  waters  of  the  channel  into  the  cut. 


The  first  class  of  slides  gave  relatively  but  little  trouble, 
even  during  the  construction  period,  and  ceased  when 
the  material  assumed  its  natural  slope.  In  anticipation 
of  other  possible  movements  of  this  kind,  slopes  which 
seemed  too  steep  have  been  flattened. 

Considerable  difficulty  was  experienced  with  slides  of 
the  second  class,  and  the  most  notable  example  was  the 
one  at  Cucaracha,  just  south  of  Gold  Hill  (Fig.  2).  The 
only  method  of  handling  them  was  to  allow  the  material 
to  enter  the  prism  and  remove  it  from  below,  for  the 
adjacent  ground  did  not  lend  itself  to  handling  the  ma- 
terial in  any  other  way,  and  attempts  to  hold  the  banks 
by  piling,  rock  covering  or  drainage  failed.  The  slide 
of  this  class  at  Cucaracha  consisted  of  clay  mixed  with 
rock  and  rock  spalls  moving  into  the  cut,  the  movement 
resembling  the  action  of  a  glacier. 

History  of  the  Cucaracha  Slide 

The  sliding  began  during  the  operations  of  the  French 
company,  and  continued  to  cause  trouble  until  the  early 
part  of  1912,  when  it  became  quiescent.  The  material 
in  moving  left  exposed  a  mass  of  rock,  which  the  geologist 
assured  us  was  of  ample  strength  to  hold  back  the  clay 
and  other  material  remaining  on  the  hillside  above  it. 
,The  indications  were  that  the  future  trouble  in  this  lo- 
cality would  be  limited  in  extent  and  caused  by  small 
masses  of  clay  washed  down  by  rains  or  from  the  usual 
erosive  action  to  be  anticipated  in  this  climate. 


PIG.  2.    THE  GREAT  CUCARACHA  SLIDE  OF  1913,  CAUSED  BY  FAILURE  OF  ROCK  KNOLL 
Nearly  4,70", 000  yd.  was  dug-  out;  1,000,000  yd.  more  sluiced  off  the  Hillside 
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These  expectations  and  predictions  were  not  realized, 
however,  for  on  Jan.  20,  1913,  following  a  few  days 
after  a  rock  movement  from  the  south  face  of  Gold  Hill, 
the  rock  support  broke  at  some  part  of  its  structure 
near  or  below  the  bottom  level  of  the  canal  and  a  mass 
of  clay  and  rock  moved  into  the  cut,  completely  filling 
the  prism  across  its  entire  width  and  up  to  a  bench  that 
existed  along  the  west  face  at  the  69-ft.  level  (see  Fig.  2). 

The  length  of  the  canal  blocked  by  this  earth  movement 
was  approximately  1,600  ft.,  and  the  quantity  of  mate- 
rial to  be  removed  was  estimated  at  2,000,000  cu.yd.  The 
slide  was  attacked  by  steam  shovels  located  on  the  69- 
ft.  level  on  the  west  side  and  on  the  bottom,  or  the  40-ft., 
level.  As  the  excavation  proceeded  the  material  broke 
away  from  the  higher  elevations  on  the  face  of  the  hill- 
side and  moved  down  into  the  prism. 

An  examination  of  the  top  of  the  hill  indicated  that 
there  were  large  masses  of  clayey  material  remaining 
that  would  eventually  move  into  the  cut.  The  topography 
of  the  country  lent  itself  admirably  to  sluicing  opera- 
tions, by  which  a  large  part  of  the  material  near  the 
top  could  be  washed  into  a  valley  to  the  east.  A  sluic- 
ing plant  was  available,  and  steps  were  taken  to  draw 
off  to  the  east  side  of  the  ridge  as  much  of  the  clay  as 
could  be  reached  by  the  nozzles  of  the  sluicing  plant  and 
thus  relieve  the  situation  in  the  prism  itself.  This  was 
successfully  accomplished. 

The  balance  of  the  cut,  some  8%  mi.,  was  nearing 
completion  ;  steam  shovels  were  concentrated  at  Cucaracha 
slide  and  as  many  were  worked  as  available  space  per- 
mitted. In  February  eight  of  them  removed  168,677 
cu.vd. ;  six  shovels  working  in  March  and  April  removed 
203,0.30  and  201,308  cu.yd.  respectively;  but  these  were 
dry-season  months.  The  rainy  season'  reduced  the  out- 
put of  the  six  shovels  in  May  to  148,000  cu.yd.  and  in 


dune  to  124,841  cu.yd.  The  expectation  of  reaching  the 
bottom  at  this  time  had  not  been  realized.  Difficulty 
was  experienced  in  maintaining  tracks,  not  only  at  the 
slide  but  on  the  dumps,  due  to  the  character  of  the  ma- 
terial that  was  handled.  The  cost  of  removing  921,000 
and  808,000  cu.yd.  during  the  last  two  months  respec- 
tively from  the  entire  length  of  the  cut,  including  Cuca- 
racha, Mas  (52  mid  66c.  per  cu.yd.  respectively.  With 
Cucaracha  alone  remaining,  the  difficulties  and  cost 
would  be  increased. 

There  was  a  dredging  fleet  available  capable  of  hand- 
ling larger  quantities  of  material  than  the  shovels.  The 
dredges  could  work  24  hr.  a  day,  while  the  shovels  could 
not  work  to  exceed  12  hr.;  the  excavation  could  proceed 
without  delays  due  to  upset  of  steam  shovels  and  disar- 
rangement of  tracks;  the  material  could  be  dumped  in 
the  Gatun  Lake;  so  that  all  indications  pointed  to  dredg- 
ing as  the  best  means,  both  as  to  time  and  money.  This 
course  was  taken. 

The  steam  shovels  operating  at  Cucaracha  slide  from 
Jan.  20,  1913.  to  Sept.  11,  1913,  removed  a  total  of 
1,139,708  cu.yd.,  or  an  average  of  142,463.4  cu.yd.  per 
month.  The  dredging  operations  began  on  Oct.  23,  1913, 
and  up  to  Aug.  3,  1914,  on  which  date  the  first  boat 
went  through  the  canal,  the  dredges  removed  2,767,080 
cu.yd.,  or  an  average  of  286,239.78  cu.yd.  per  month. 
The  cost  of  the  steam-shovel  work  at  Cucaracha  was  not 
separated  from  the  remainder  of  the  work  in  the  cut, 
but  the  total  of  8,225,989  cu.yd.  removed  during  the 
period  under  consideration  was  done  at  an  average  cost 
of  65c.  per  cu.yd.,  while  the  cost  of  the  dredging  aver- 
aged 44c.  per  cu.yd.  Active  operations  at  Cucaracha 
slide  ceased  on  Oct.  14,  1914,  on  which  date  the  total 
amount  removed  by  steam  shovels  and  (hedges  since  Jan. 
20,  .1913,  was  4,679,238  cu.yd.    In  addition,  upward  of 


FIG.  .3.    CONTOUR  MAP  OF  CULEBRA  SLIDE  OP  1915,  AND  LOCATION  OF  BREAKS 
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FIG.  4.   THE  CULEBRA  SLIDE  IN  AN  EARLY  STAGE;  SLIDE  PROM  EAST  SIDE  ONLY,  OCTOBER,  1914 


1,000,000  eu.yd.  which  would  have  gone  into  the  cut 
was  removed  by  sluicing,  at  a  cost  of  20c. "per  eu.yd. 

The  first  break  in  the  vicinity  of  Culebra  occurred 
near  the  old  Panama  R.R.  station  in  1907,  and  affected 
but  a  few  hundred  feet.  Subsequently,  as  the  depth  of 
the  excavation  increased,  the  breaks  became  more  exten- 
sive, both  in  length  and  quantities  of  material  involved; 
furthermore,  they  occurred  in  both  the  east  and  west 
banks,  until  the  upward  movement  along  the  bottom  of 
the  excavated  area  affected  a  length  of  2,000  ft.  north 
of  Gold  Hill.  As  the  cause  was  the  unequal  distribu- 
tion of  the  pressure  exerted  by  the  adjacent  banks,  it 
followed  that  by  reducing  the  height  of  these  banks, 


the  movements  would  erase  or  be  reduced.  Opposition 
developed  to  this  method  on  the  ground  that  more  ma- 
terial would  be  removed  than  was  necessary;  that  by 
allowing  the  material  that  broke  off  to  move  into  the 
cut,  the  minimum  amount  would  be  handled,  and  the 
material  left  to  itself  would  assume  its  natural  slope. 

Culebra  Slides  ;  Their  Recent  History 

Two  breaks  occurred  in  rather  rapid  succession  at 
Culebra  in  the  latter  part  of  1910.  As  usual,  each  com- 
pletely overturned  the  tracks  at  the  bottom  of  the  ex- 
cavation, interrupted  drainage  and  seriously  delayed  op- 
erations in  the  prism.    The  latter  one  of  the  two  breaks 


FIG.  6.    WAVE  OF  SLIDING  MATERIA  I.  MOVING  INTO  CANAL  PRISM  FROM  WEST  HA 
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FULLY  DEVELOPED  CULEBRA  SLIDE,  AFTER  AUGUST,  1915,  WHEN  BOTH  BANKS  SLID 


determined  the  change  in  plan,  and  in  January,  L913 
the  reduction  of  the  height  of  the  adjacent  banks  on 
either  side  of  Gaillard  Cut  in  the  vicinity  of  Culebra 
was  directed  and  begun.  This  work  continued  until  De- 
cember, 1918,  at  which  time  6,533,924  cu.yd.  had  been 
removed  from  the  cast  bank  and  8,797,990  cu.yd.  from 
the  west  bank,  resulting  in  slopes  varying  from  1  on 
1.5  to  1  on  6.5  for  the  east  side  and  1  on  2.46  to  1  on 
4.35  for  the  west  side,  in  benches  (Fig.  10). 

The  result  of  this  method  of  procedure  was  that  when 
the  operations  in  the  cut  in  the  vicinity  of  Culebra  were 
completed,  prior  to  the  admission  of  water,  the  breaks 


in  the  banks  and  the  upward  movement  of  the  bottom 
had  ceased  entirely. 

Early  in  191]  a  geologist  was  employed  in  connection 
with  the  earth  movements  and  proposed  maximum  and 
minimum  lines  for  lightening  the  banks,  together  with 
suggested  slopes.  In  the  map  (Pig.  3)  are  shown  with 
heavy  black  lines  the  maximum  probable  limits  of  the 
earth  movement  on  the  two  sides,  as  predicted  by  him. 
the  map  also  shows  by  broken  black  lines  the  areas  over 
which  the  banks  were  lightened  by  excavation,  and  when 
the  shovels  were  removed  the  benches  within  the  areas 
marked  by  broken  lines  were  all  intact,  the  shovels  having 
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dug  so  as  to  remove  all  evidences  of  cracks.  So  Ear 
as  could  be  foreseen  satisfactory  slopes  had  been  secured. 

In  the  early  part  of  1914  small  cracks  had  developed 
on  some  of  the  upper  benches  on  the  west  side  and  sim- 
ilar effects  were  noted  on  the  east  side.  During  the  dry 
season  the  surface  of  the  ground  in  this  country  cracks 
as  the  result  of  drying  out  and  in  some  instances  these 
cracks  are  of  considerable  depth  and  extent.  Whether 
tiiose  found  on  the  benches  were  the  ordinary  dry-season 
cracks  or  the  result  of  structural  weakness  was  not 
known,  though  they  resembled  the  former.  To  guard 
against  emergencies,  however,  the  shovels  were  returned 
and  worked  on  the  east  bank,  reducing  the  slope  still 
more,  until  Apr.  1,  1914 ;  and  on  the  west  bank  the 
shovels  continued  until  June  14,  1914. 

Suspicious  Cracks  at  Zion  Hill  and  ox  East  Side 

A  crack  had  existed  for  some  years  at  the  foot  of 
Zion  Hill,  southwest  of  Culebra;  the  hill  was  pronounced 
as  geologically  secure  against  any  movement,  and  when 
the  material  had  been  cut  away  from  this  bank,  the  slope 
of  the  excavation  extended  to  the  crack  or  the  limit 
marked  as  the  maximum  limit  by  the  geologist. 

On  the  east  side,  toward  the  end  of  the  dry  season 
of  1913  a  crack  was  found  north  of  Gold  Hill,  parallel 
to  the  cut,  about  1,300  ft.  back  from  the  face.  It  was 
not  connected  with  the  slope  of  the  prism  at  either  end. 
There  were  no  cracks  or  breaks  between  it  and  the  cut 
proper.  There  was  apparently  a  slight  settlement  on 
the  side  of  the  crack  nearest  the  cut,  but  none  with  the 
marked  indications  of  a  probable  break.  Steps,  however, 
were  taken  to  lighten  the  banks  between  the  crack  and 
the  cut  by  sluicing  away  the  high  ground  and  by  steam - 
shovel  operations.  There  were  no  indications  of  move- 
ment, and  apparently  the  work  done  toward  lightening 
the  banks  had  been  effective.  It  appeared,  so  far  as  could 
be  determined,  that  equilibrium  had  been  secured. 

Great  Slide  Begins  in  1914 

Subsequent  to  turning  in  the  water  there  were  small 
slides  on  the  east  bank,  north  of  Gold  Hill,  and  also  on 
the  west  side,  but  they  were  small,  the  material  was 
easily  removed  and  they  were  typical  of  Class  1  slides. 

No  change  occurred  until  Oct.  14,  1914,  when,  with- 
out warning,  a  section  of  the  east  bank  settled  vertically 


20  ft.  This  section  measured  2,000  ft.  along  the  prism 
face  and  extended  back  about  1,000  ft.  from  the  axis  of 
the  canal,  generally  along  an  irregular  curved  line.  The 
bank  was  from  300  to  350  ft.  above  sea  level,  and  the 
extension  of  the  ground  eastward  was  relatively  flat  coun- 
try. In  the  settlement,  the  upper  portion  that  broke 
away  remained  practically  parallel  to  its  original  posi- 
tion, and  the  benches  which  formed  the  upper  part  of 
the  slide  had  not  changed  their  relative  positions,  though 
they  were  badly  broken  up,  while  the  lower  strata  were 
squeezed  out  across  the  canal.  Subsequently  the  broken 
mass  moved  into  the  cut  (Fig.  4),  and  until  August, 
L915,  the  dredges  were  able  to  keep  up  with  the  move- 
ment, when  the  movement  on  the  west  bank  occurred. 

A  crack  was  found  on  the  slope  of  Zion  Hill  in  June,' 
L914,  but  observation  made  upon  it  showed  no  movement 
until  subsequent  to  the  break  on  the  east  side,  when  a 
gradual  but  general  breaking  up  of  the  west  bank  began 
,( Fig.  8).  Subsequently  the  cracks  on  Zion  Hill  ex- 
tended to  El.  480,  the  limit  of  the  present  break.  The 
movement  into  the  cut  from  the  west  bank  occurred 
early  in  August,  1915,  when  a  section  of  Zion  Hill  broke 
away  and  settled  down  (Fig.  9). 

Some  Features  of  the  Slide  Mass 

The  break  is  generally  along  a  curve.  The  movements 
from  the  two  sides  are  toward  the  central  portion  of  the 
inclosed  area,  and  at  this  central  portion  is  the  main 
obstruction  to  the  channel.  In  coming  into  the  cut  the 
mass  on  the  east  side  is  breaking  up  into  waves,  which 
move  down  to  the  prism  in  succession.  One  now  occu- 
pies part  of  the  channel  ( Fig.  6 )  and  another  is  forming 
up  the  slope  of  the  hill.  On  the  west  bank  this  wave 
effect  is  also  evident.  Here  the  bank  was  pushed  for- 
ward horizontally,  the  benches  in  some  portions  still 
maintaining  their  relative  position  with  respect  to  each 
other,  but  the  ground  in  their  rear  has  settled,  forming 
sinkholes  on  the  side  away  from  the  prism. 

When  the  break  of  Oct.  14,  1914,  occurred  it  was 
evident  that  the  large  mass  of  material  that  had  broken 
away  must  be  handled  by  the  dredges.  Turning  any 
part  of  the  material  away  from  the  prism  by  sluicing 
operations  was  not  possible  on  account  of  the  natural 
lay  of  the  ground,  and  in  fact  all  material  that  could 
be  handled  by  that  method  had  been  removed  when  the 


FIGS.  8  AND  9.    SLIDE  EFFECTS  AT  ZION  HILL,  ON  WEST  BANK  AT  CULEBRA,  IN  1914  AND  1915 
Fig.  8— Enlargement  of  crack  on  slope  of  hill  in  1914.  after  break  on  east  side.    Fig.  9— Piece  "A"  of  Zion  Hill  slipped  off 

"B"  in  August,  1915 
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PIG.  10  BANK  REDUCTION  AT  CULEBRA  A  SLIDE -PREVENTIVE  MEASURE  ONLY  PARTLY  SUCCESSFUI 
This  steam-shovel  terracing  was  done  in  1910  to  1914,  taking  6%   million  Cu  yd    from  the  M„t  k     v   ,  •  ,UfCESSFUL 

million  from  the  west  bank.    This  was  priSr  tS admiss^n  of  water  fnto  the  canal(nght)  nearly 


sluicing  plant  was  installed  on  this  hank.  Steam  shovels 
and  trains  could  not  operate  on  any  portion  of  the 
broken  mass  (Fig.  7). 

There  remained  a  stretch  between  this  and  the  Lim- 
iting crack  to  the  east,  but  this  ground  was  in  such 
condition  that  before  preparations  could  be  completed  for 
beginning  work  it  would  be  broken  up  so  that  steam 
shovels  could  effect  nothing.  Subsequent  developments 
have  verified  (his. 

_  No  further  cracks  or  indications  of  a  further  exten- 
sion eastward  have  occurred,  and  judging  from  past  ex- 
perience the  existing  cracks  will  limit  the  fracture,  which 
is  about  1,300  ft.  from  the  edge  of  the  prism. 

Similar  investigations  and  considerations  on  the  West 
bank  show  there  is  no  possibility  of  handling  the  mate- 
rial to  advantage  by  steam  shovels.  The  configuration 
of  the  ground  is  such  that  all  material  in  the  present 
movement  will  be  taken  away  long  before  the  area  in- 
volved could  be  reached.  Like  the  east  side,  sluicing 
could  only  throw  the  material  into  the  prism  ;  similarly, 
it  is  believed  that  the  limits  of  the  break  have  been 
reached. 

The  conclusion  reached,  therefore,  is  that  the  only 
method  is  to  remove  the  material  as  it  comes  into  the 
cut,  by  the  dredges.  These  are  handling  nearly  1,000,- 
000  cu.yd.  per  month,  at  a  cost  of  less  than  30c.  per 
cu.yd.  When  the  break  occurred  in  October,  1914,  and 
the  subsequent  breaking  up  of  the  west  bank  became 
evident,  it  was  decided  to  augment  the  dredging  fleet 
by  another  15-yd.  dipper  dredge  and  three'  1,000-yd. 
barges.  The  latter  are  in  service.  The  dredge  arrived 
last  week  and  will  be  ready  for  use  within  two,  weeks! 

Volume  of  the  Culebilv  Slide 
As  to  the  amounts  involved,  it  is  difficult  to  make  pre- 
dictions. As  noted  above,  when  Cucaracha  broke  loose 
m  191.3  it  was  estimated  that  2,000,000  cu  yd  was  in- 
volved. Upward  of  4,000,000  cu.yd.  was  taken  out  of 
the  prism  before  the  slide  was  entirely  removed,  in  ad- 


dition to  1,000,000  yd.  washed  away  by  the  sluicing  plant. 
In  the  present  instance,  estimating  that  the  material 
must  be  removed  from  a  slope  extending  from  the  bot- 
tom of  the  canal,  reference  40,  on  the'outward  limits 
of  the  prism,  up  to  the  farthest  limits  of  the  breaks. 
<>n  the  theory  that  all  the  material  above  these  planes 
will  move  into  the  cut,  it  is  estimated  that  7,000,000  cu. 
yd.  will  have  to  be  removed  before  the  slides  are  en- 
tirely done  away  with.  If  we  assume  a.  surface  parallel 
to  the  existing  one  starting  from  El.  40,  the  estimated 
quantity  is  13,000,000  cu.yd.  The  resulting  surface 
wdl  be  irregular,  and  perhaps  the  more  correct  estimate 
will  be  between  these  two  limits,  or  10,000,000  cu.yd. 

While  the  foregoing  amounts  are  the  estimates  of  what 
will  have  to  be  handled  before  all  moving  material  is 
removed,  it  is  not  to  be  assumed  that  the  canal  will  be 
closed  to  navigation  for  this  length  of  time;  on  the  con- 
trary, all  efforts  are  being  directed  toward  securing  a 
channel.    The  estimated  amount  in  the  canal  within  the 
limits  of  the  prism  was  about  500,000  cu.yd.  when  the 
prediction  was  made  that  the  canal  would  probably  be 
opened  by  Nov.  1,  1915,  and  the  dredges  could  easily 
handle  this  amount  within  the  time  limit;  but  in  view 
of  the  wave  movements  and  the  difficulty  of  breaking- 
through  the  central  obstruction,  it  was  not  deemed  wise 
to  make  any  further  predictions  until  the  moving  mass 
was  in  such  shape  that  we  had  a  channel  through  it 
which  we  felt  reasonably  sure  could  be  maintained!  To 
this  end  the  dredges  are  operating  to  cut  a  channel  wider 
than  the  full  prism  width,  which  will  enable  the  main- 
tenance of  a  channel  more  easily  than  heretofore.  On 
Oct.  6  the  length  of  the  channel  that  was  blocked  was 
1,300  ft.;  this  length  has  been  reduced  since  then  to  700 
it. ;  but  due  to  the  continued  movement  we  have  been  un- 
able to  break  through  the  closure  in  the  vicinity  of  Sta. 
1,787,  which  is  now  about  100  ft.  in  length.    When  this 
is  accomplished  the  lower  waves  can  be  more  easily  re- 
moved and  more  reliable  predictions  made  than  are  now 
possible. 
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SYNOPSIS — The  location  of  surveys  for  this  first 
railway  in  Mexico  was  made  by  American  engi- 
neers in  the  face  of  great  difficulties.  Some  inter- 
esting information  as  to  these  surveys,  and  also 
as  to  present  conditions,  is  given  in  thi*  article. 

The  Mexican  Railway,  connecting  the  City  of  Mexico 
with  the  Atlantic  port  of  ATera  Cruz,  has  been  brought 
to  notice  in  ibis  country  very  conspicuously  during  the 
recent  troubles  in  Mexico  and  especially  during  the 
American  occupation  of  Vera  Cruz  in  1!»14.  It  was  the 
first  railway  in  Mexico  and  is  an  engineering  work  of  con- 
siderable interest,  partly  on  account  of  the  difficulties 
of  location  and  construction  and  partly  from  the  fact  of 
its  having  been  located  by  American  engineers.  For  the 
reasons  cited  it  is  interesting  to  present  the  following 
particulars  of  the  early  history  of  this  road,  condensed 
ironi  information  furnished  by  William  M:  Eastman,  of 


PIG.  1.    LOCATION  OF  THE  MEXICAN  RY.  AT  MALTRATA 
TO  MAINTAIN  A  GRADE  OF  4  PER  CENT. 


Albany,  N.  Y.,  who  was  a  transitman  on  the  survey  made 
in  1-858  and  made  the  difficult  location  at  Maltrata,  men- 
tioned later.   The  length  of  the  line  is  204  mi. 

History  ok  the  Railway 

The  Mexican  Railway  was  opened  Jan.  1.  is;:!.  It  bad 
been  built  at  great  cost  and  represented  the  planning  and 
working  and  vexatious  delays  of  many  years.  Conces- 
sions for  a  railway  to  Vera  Cruz  were  granted  in  1837 
and  1842,  but  notwithstanding  large  appropriations  by 
the  government,  only  11%  mi.  were  built  by  November, 
1S50.  The  first  15  mi.  extended  from  Vera  Cruz  through 
Tejeria  to  San  Juan  and  were  operated  in  1858.  In  1854 
a  line  Avas  built  from  Mexico  to  the  suburb  of  Guadalupe 
(3  mi.).  This  Mas  wholly  of  American  construction. 
The  rails  and  other  material  and  the  parts  of  the  locomo- 
tive were  hauled  260  mi.  from  the  coast.  In  1857  a  new 
concession  was  obtained  by  Don  Antonio  Escandon,  who 
paid  $1,000,000  to  the  national  treasury  and  at  once  en- 
tered upon  the  undertaking. 

The  broad  table-land  of  Mexico  is  about  8,000  ft.  above 
sea  level.  This  great  elevation  is  reached  within  100  mi. 
from  the  coast,  the  ascent  gradually  growing  steeper. 
At  95  mi.  the  line  has  risen  5,500  ft.    In  the  next  live 


or  six  miles  the  mountain  rises  2,500  ft.  higher  to  the 
Cumbres  or  sharp  edge  of  the  table-land,  which  stretches 
in  a  nearly  level  plain  for  400  mi.  To  ascend  this  abrupt 
mountain  wall  was  the  railway  locators'  problem.  There 
were  difficulties  also  from  deep  and  steep  ravines,  or 
barrancas,  and  a  line  of  small  hills,  the  Chiquihuites. 

An  eminent  and  experienced  American  engineer.  Col. 
Andrew  Talcott,  was  engaged.  He  was  a  graduate  of 
West  Point  and  had  rendered  conspicuous  service  in  the 
United  States  Army.  A  surveying  party  of  some  30  men 
was  recruited  in  New  York.  The  chief  assistants  were 
M.  E.  Lyons,  of  Reading,  Penn.,  and  P.  B.  Gorsuch,  id' 
New  York.  The  latter  had  had  experience  in  Mexico  in 
the  building  of  the  experimental  railway  to  Guadalupe: 
he  was  the  first  secretary  of  the  American  Society  of  Civil 
Engineers.  Camp  equipment,  instruments,  etc.,  were 
shipped  from  New  York. 

The  main  party  left  New  Orleans  by  steamer  on  Jan.  1. 
1858,  and  landed  at  Vera  Cruz  four  days  later.  A  camp 
was  established  at  Tejeria,  i)  mi.  from  the  city.  Three 
working  parties  were  organized — one  headquarters  party 
to  explore  the  country  on  horseback  and  two  field  parties. 
From  Vera  Cruz  there  were  two  main  highways.  One 
was  by  way  of  Jalapa,  and  had  been  chosen  by  General 
Scott  with  the  American  army  in  1847.  The  other  road, 
somewhat  more  direct,  passed  through  Orizaba,  climbed 
the  mountain  pass  at  Aculcingo  and  joined  the  Jalapa 
road  at  San  Marcos;  thence  to  Puebla  and  Mexico.  This 
was  the  route  taken  by  Cortez  and  his  Spaniards.  It 
was  the  regular  stage  route  in  1858  and  was  adopted 
as  the  base  of  the  survey.  In  many  respects  this  was 
a  remarkable  road,  built  probably  by  the  Spaniards 
200  or  :!00  years  ago. 

As  the  disturbed  political  and  military  conditions 
seriously  embarrassed  the  work,  the  force  was  reduced, 
keeping  only  one  field  party  to  examine  the  most  critical 
point  on  the  line — the  abrupt  ascent  of  the  Cumbres. 
The  road  climbed  the  pass  at  Aculcingo  by  a  series  of 
ten  or  twelve  extended  zigzags.  The  railway  could  nol 
do  that.  The  attempted  line  of  survey  became  hopelessly 
involved  in  a  tangle  of  hills,  and  after  a  month's  work 
the  result  was  failure.  Then  attention  was  devoted  to 
another  pass,  up  from  Maltrata,  and  on  the  farther  side 
of  which  a  long  mountain  spur  thrust  out  for  miles 
into  the  lower  country.  There  was  no  carriage  road  in 
the  Maltrata  pass  and  the  zigzag  turns  for  trails  were 
even  more  numerous  than  at  Aculcingo,  but  hope  was 
fixed  on  that  prolonged  spur  of  the  mountain.  After 
climbing  to  Boca  del  Monte,  7,922  ft.,  the  transit  was 
set  for  a  down  grade  of  200  ft.  to  the  mile,  and  with  only 
this  as  a  guide  the  mountain  side  was  explored.  No 
account  was  taken  of  curves,  bridges  or  tunnels.  The 
chopping  out  of  the  path  was  slow.  Straight  lines  and 
their  angles  were  carefully  measured  and  noted.  The 
leveling  instrument  was  close  behind. 

At  one  point  the  cliff  is  so  precipitous  that  it  seems  to 
hang  above  Maltrata.  2,000  ft.  below.  After  winding  on 
till  the  located  line  resembled  the  outline  of  a  boot  with 
the  leg  resting  along  the  valley  (Fig.  1  ),  and  after  11  mi. 
of  sharp  descent,  the  level  of  the  village  was  reached. 
But  this  was  not  the  end.    The  drainage  of  the  valley  is 
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through  a  narrow  rocky  gorge  down* which  the  line  turns 
and  twists  until,  in  the  valley  of  Encirial,  it  reaches  level 
country,  In  18%  mi.  the  descent  is  3,000  ft.  The  aver- 
age fall  is  165  ft.  to  the  mile,  but  many  miles  are  on  a 
grade  of  200  ft.  or  more. 

The  crossing  of  the  deep  ravine  of  the  Barranca  de 
Metlac  was  a  problem.  A  straight  line  across  was  only 
1.4(K)  ft.,  hut  the  cost  of  a  bridge  would  have  been  enor- 
mous and  the  American  type  of  steel  viaduct  had  not 
been  developed.  The  line  descends  on  a  narrow  shelf 
for  a  mile  or  more  upstream  till  it  reaches  a  broader  part 
of  the  ravine  and  then  makes  an  almost  semicircular 
turn,  with  a  bridge  about  100  ft.  above  the  water,  and 
ascends  by  a  similar  shelf  on  the  farther  side.  The 


ment  hundreds  of  miles  over  rough  mountain  roads  in 
order  to  build  back  from  the  capital.  The  work  of  con- 
struction of  the  mountain  division  (si  ill  under  the  super- 
vision of  Colonel  Talcott)  was  taken  up  in  earnest  in 
18G4.  But  Escandon  was  compelled  to  seek  outside  pecu- 
niary help,  and  it  was  an  English  company  which  (in 
1872)  finished  the  railway. 

In  spite  of  the  great  cost,  the  railway  has  such  import- 
ant traffic  that  gpod  profits  have  been  paid,  at  least  up 
to  the  past  year.  The  road  is  under  English  management, 
and  the  impression  is  common  that  the  English  built  it. 
The  fact  is  that  the  survey,  the  location  and  the  plan  of 
construction  were  American  throughout. 


river  crossing  at  which  the  line  reverses  is  shown  in         Present  Conditions  on  the  Mexican  Railway 


Eig.  2.  The  Chiquihuites  range  of  hills  is  passed  by 
a  considerable  detour  away  from  the  line  of  the  high- 
way. 

In  September,  after  a  little  more  than  eight  months 
in  the  country,  the  party  returned  to  New  York,  the  line 


Information  supplementing  the  early  history  given  has 
been  furnished  to  Engineering  News  by  W.  T.  Ingrain, 
Resident  Engineer.  The  main  line  and  some  of  the 
branches  are  of  standard  gage,  and  the  company  owns 
130  mi.  of  branch  lines  of  36-,  30-  and  24-in.  gage.  Prac- 


FIG. 


DEVELOPMENT  AND  REVERSING  CURVE  AT  THE  CROSSING  OP  THE  METLAC  RIVER 
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oi  survey  was  plotted  and  the  report  made.  But  for  a 
long  time  nothing  more  was  done.  A  new  grant  from  the 
government  was  made  in  1861.  The  French  entered 
Mexico  in  1862,  and  to  facilitate  their  movements  they 
contracted  with  Escandon  to  build  portions  of  the  rail- 
way., It  was  extended  over  the  open  country  to  Paso  del 
Macho.  48  mi.  from  Vera  Cruz.  It  was  also' carried  from 
Mexico  to  Puebla.  During  this  foreign  regime  133  mi 
were  constructed.  Still  more  liberal  contracts  were  made 
with  the  republican  government  in  1867  and  1868. 

The  cost  of  construction  was  found  to  be  unusual  and 
extreme.  The  government  insisted  that  the  road  should 
be  built  from  both  terminals  simultaneously,  making  it 
necessary  to  haul  heavy  material,  machinery  and  equip- 


tically  the  whole  of  the  main  line  and  the  standard-gage 
branches  is  laid  with  steel  ties  spaced  16  to  the  30-ft.  rail 
The  rails  on  the  mountain  division  are  82-lb.  per 
yd.,  but  are  being  changed  to  85-lb.  40-ft.  T-rails  of  the 
British  standard  section.  On  the  rest  of  the  line  there 
are  62-  to  85-lb.  rails.  The  maintenance-of-way  depart- 
ment is  mostly  under  the  care  of  Mexican  roadniasters 
and  supervisors,  and  all  the  labor  is  Mexican. 

During  1!>0<>  and  1910  nearly  $500,000  (gold)  was 
expended  in  renewing  bridge  girders  and  in  eliminating 
a  number  of  bridges  and  viaducts  by  means  of  fills  sup- 
ported on  the  downhill  side  by  massive  stone  retaining 
walls.  The  curious  bridge  at  Soledad,  shown  in  Fig.  3, 
has  two  independent  steel  superstructures  on  one  set  of 
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piers.  The  lower  structure  has  through-truss  spans  for  a 
roadway.  The  sides  of  the  piers  are  carried  up  above 
the  trusses  and  support  transverse  plate  girders,  between 
which  are  framed  the  plate-girder  spans  for  the  railway. 
Since  1908  large  amounts  have  been  spent  for  new  rails, 
steel  ties,  ballasting,  water  service,  fuel-oil  installations, 
etc.  The  total  issued  capital  of  the  company  amounts 
to  $41,557,400. 

Locomotives  and  Oppkation 

The  operation  of  the  4%  grade  between  Orizaba  and 
Esperanza  is  interesting  from  the  use  of  locomotives  of 
the  Fairlie  duplex  double-boiler  type.  The  latest  of  these 
engines,  built  by  the  Vulcan  Iron  Works,  England,  have 
six  48-in.  driving  wheels  under  each  end,  with  a  wheel- 
base  of  9  ft.  3  in.  for  each  group  and  35  ft.  6  in.  for  the 
entire  engine.  The  weight  is  about  153  net  tons  in  work- 
ing order,  with  a  tractive  power  of  59,134  lb.  The  four 
cylinders  are  19x25  in. 

The  boiler  is  a  single  structure  having  two  barrels 
4  ft.  9i/o  in.  diameter,  set  back  to  back,  each  with  a  fire- 
box 5  ft.  4}i  in.  by  4  ft.  6%  in.  While  there  are  two 
independent  fireboxes,  there  is  no  division  above  the 
crown-sheets,  so  that  water  circulates  freely  between  tlx; 
two  barrels  and  there  is  an  ample  depth  of  water  over 
the  crown-sheets  when  the  engine  is  on  the  steep  grade. 
The  train  load  for  one  engine  on  the  4%  grade  is  340 
metric  tons.  Mr.  Ingram  states  that  these  engines  arc 
very  satisfactory.  The  whole  weight  is  available  for 
adhesion,  and  with  the  short  rigid  wheel-base  they  can 
traverse  sharp  curves  safely  and  with  a  minimum  of 
tire  wear.  The  articulation  of  the  underframes  and  the 
supports  of  the  boilers  provide  For  free  movement  longi- 
tudinally and  vertically.  The  fuel  economy  is  fully  20% 
less  than  for  two  ordinary  engines  of  practically  the  same 
dimensions. 

All  freight  trains  arc  handled  with  two  engines,  one 
at  each  end.  Trains  of  (iSO  tons  are  hauled  at  an  average 
speed  of  10  mi.  per  hr.  This  is  considered  good  per- 
formance on  a  continuous  grade  of  1%,  not  compensated 
for  curvature,  and  having  curves  of  350-ft.  radius,  many 
of  which  are  reverse  curves  and  are  so  short  that  fre- 
quently a  train  will  be  on  three  curves  at  once.  Since 
1909  all  engines  have  used  petroleum-oil  fuel  from  Tux- 
pam.    It  is  stored  in  tanks  of  50,000  bbl.  capacity,  and 


PIG.  3.    DOUBLE  BRIDGE  AT  SOLEDAD;  MEXICAN  RY. 
The  lower  bridge,  with  truss  spans,  is  for  a  highway 


the  service  tanks  for  supplying  the  locomotives  are  of 
500-bbl.  capacity  (Fig.  4). 

Commenting  upon  the  operation  of  the  line  during  the 
present  revolutionary  troubles  in  Mexico,  Mi'.  Ingram 
states  as  follows : 

It  is  very  gratifying  to  be  able  to  record  that  notwith- 
standing the  fact  that  Mexico  has  been  in  the  throes  of  a 


severe  revolution  for  the  past  four  years,  no  more  serious 
damage  has  been  done  than  to  destroy  track,  burn  buildings 
and  decks  of  unimportant  bridges,  wreck  engines  and  cars 
by  running  them  wild  down  mountain  grades,  etc.  While 
this  has  involved  heavy  outlay  for  repairs,  it  has  not  kept 
the  railway  out  of  service  for  long  continuous  periods.  At 
least  one  important  bridge  missed  destruction  by  a  narrow 


PIG.    4.    OIL-FUEL    STATION    FOR  SUPPLYING 
LOCOMOTIVES;  MEXICAN  RY. 


margin.  This  is  the  Soledad  Bridge,  27  mi.  from  Vera  Cruz 
and  carrying  both  the  railway  and  the  highway  across  the 
Jamapa  River  [Fig.  3].  On  Apr.  22,  1914,  while  the  United 
States  expeditionary  forces  wsre  taking  possession  of  Vera 
Cruz,  the  bridge  was  mined  and  would  undoubtedly  have  been 
entirely  destroyed  had  any  attempt  been  made  to  start  up 
country. 

Tests  of  Si\  Proportional  W©ir 

A  proportional  weir  of  the  Rettger  type  (as  described 
in  Engineering  Newsoi  June  25,  1914,  p.  1409)  corrected 
for  finite  length  of  crest  was  subjected  to  very  careful 
tests  on  a  large  scale  during  the  past  year  by  E.  W. 
Doebler  and  P.  II.  Rayfield,  students  at  Cornell  Univer- 
sity. The  hydraulic  testing  plant  at  Cornell  permits  of 
obtaining  a  large  supply  of  water  and  of  measuring 
discharge  volume  accurately  by  means  of  a  calibrated 
standpipe  6  ft.  in  diameter  by  60  ft.  high.  The  methods 
of  making  the  test  were  in  all  respects  such  as  would 
secure  a  high  degree  of  precision.  Only  the  results  will 
be  stated  here. 

The  Rettger  type  of  weir,  whose  sides  have  the  equation 
l-h  =  constant,  would  be  of  infinite  length  at  the 
crest  if  the  curve  were  continued.  For  practical  use 
the  crest  length  must  be  limited  to  some  length  L,  at 
which  point  the  height  from  Aveir  crest  to  curve  of  side 
is  H.  The  roughly  triangular  areas  outside  of  the  side 
lines  of  the  weir  lost  by  limiting  the  crest  length  to  the 
length  L  have  an  area  equal  to  LH.  By  adding  this 
same  area  LH  just  below  the  theoretical  crest — in  other 
words,  moving  the  crest  down  a  height  H — the  same  total 
area  of  discharge  is  secured  as  with  the  theoretical 
Rettger  weir,  although  the  head  on  the  small  added  area 
is  slightly  altered.  This  correction  was  made  in  the 
weirs  tested,  as  indicated  by  the  dotted  line  in  Fig.  3. 


November  2.3,  1915 


E  N  Q  I  N  E  E  IM  N  ( N  E  W  S 


101!) 


Two  weirs  were  tested,  both  3.5  ft.  long  on  crest,  bid 
one  having  £T  =  0.10  ft.,  the  other  0.01  ft.  Fig.  2  shows 
weir  ,4  discharging  under  1  -ft.  head  of  water.  A  few  feet 
below  the  weir  crest  the  flow  strikes  diverters,  which  lead 
it  into  the  measuring  standpipe.   Both  weirs  were  cut  out 

0.700 


Rules  and  regulations  governing  and  standardizing 
water-works  service  in  Montana  have  been  issued  by  the 
Montana  Public  Service  Commission,  after  hearings  for 
discussion  of  the  questions  involved.  The  rules  are  eta 
en  in  number  and  do  not  attempt  to  follow  the  stand 
ards  recently  formulated  in  Oregon  and  Illinois  (see 
Engineering  News,  Feb.  25  and  Nov.  4,  1915). 

(a)  When  a  water  utility  adopts  a  meter  system,  meters 
will  be  supplied,  installer!  and  maintained  at  the  expense  of 
the  utility.  If  necessary  to  provide  special  location,  as 
meter  boxes,  it  will  be  the  duty  of  consumers  to  do  so.  Any 
unusual   piping  required   will   also  be  at  the  consumers 


FIG.  1.    DISCHARGE  COEFFICIENTS  FOUND  BY  TEST  OF  TWO  RETTGER  WEIRS 


"I  sheets  of  galvanized  iron  and  carefully  handfiled  down 
to  the  plotted  curve,  filing  perpendicular  to  the  sheet. 

The  results  are  shown  by  the  plotted  points  and  curves 
m  Fig.  1,  which  give  the  computed  discharge  coefficients 
tor  various  heads  on  the  weir.  According  to  the  theory 
of  the  Pettger  type  of  weir,  the  coefficient  should  be 
constant.  For  the  higher  head  (above  1  ft.)  the  coeffi- 
cients of  the  smaller  weir  are  about  2.4%  higher  than 
for  the  larger  weir.  The  gradual  increase  in  coefficient 
as  the  head  increases  was  found  to  be  not  due  to  the 
velocity  of  approach  above  the  weir.  Probably  the  manner 
ol  correcting  for  finite  length  of  weir  is  responsible. 
Logarithmic  plotting  between  head  and  discharge  gives  : 

Weir  A,  Q  =  8.47  A  ; 

Weir  B,  Q  =  2.74  h. 
The  tests  noted  were  made  under  Prof.  E.  W.  Schoder. 


expense.  Meters  which  have  been  installed  at  consumer's 
expense  will  be  taken  over  by  the  utility  at  the  pro  rata 
value  based  on  length  of  service  and  present  condition. 

(b)  If  the  utility  requires  a  meter  deposit,  the  consumer 
will  receive  interest  thereon  at  the  rate  of  6%  per  annum. 

(c)  A  utility  may  protect  itself  by  reasonable  minimum 
charge  based  on  the  size  of  the  meter  and  consumption. 

(d)  The  utility  at  its  own  expense  must  tap  the  main 
and  furnish  the  corporation  cock,  the  clamp   (when  neces- 


FIG.  2.    LARGE  WEIR   (WEIR  A)  UNDER 


1-FT.  HEAD 


L=3.5#.  -A 

FIG.  3.    SKETCH  OF  THE  CORRECTED  RETTGER  WEIR 

sary)  and  any  other  material  used  or  labor  furnished  m 
connection  with  the  tapping  of  the  main.  Any  other  material 
used  or  labor  furnished  in  connection  with  the  installation 
of  the  service  pipe  or  curb  box  to  the  property  line  of  the 
consumer  shall  be  billed  against  the  consumer  at  actual  cost. 

(e)  Unless  under  conditions  where  it  is  not  possible  to 
do  so,  the  utility  must  notify  the  consumer  prior  to  shutting 
the  water  off. 

(f)  When  the  water  has  been  shut  off  for  cause,  the  utility 
shall  not  charge  the  consumer  a  greater  sum  than  $1  for  turn- 
ing it  on.  This  must  not  be  indicated  in  the  schedule  as  a 
"penalty,"  but  is  presumed  to  simply  reimburse  the  utility. 

<g)  Should  the  consumer,  not  the  owner  of  the  property 
desire  service  and  tender  the  utility  a  deposit  to  guarantee' 
payment  of  bills  for  a  period  not  less  than  the  customary 
billing  period  of  the  utility,  and  in  no  event  less  than  one 
month,  the  utility  must  accept  such  deposit  and  render  the 
service  applied  for. 

(h)  A  consumer  must  not  add  additional  fixtures  without 
the  consent  of  the  utility,  under  flat  rates. 

(i)  Consumers  must  not  without  the  consent  of  the  utility 
supply  water  to  others. 

(j)  When  the  water  has  been  shut  off,  it  should  not  be 
turned  on  except  by  the  utility  or  by  its  direction. 

(k)  The  commission  will  not  authorize  fines  or  penalties. 
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SYNOPSIS — Continuation  of  a  review  of  Amer- 
ican practice  in  removing  underwater  rock.  Notes 
on  the  equipment  of  drill  barges  for  nontidal 
waters. 

In  a  previous  article  {Engineering  News,  Nov.  18, 
1915)  the  general  development  of  the  American  method 
of  excavating  rock  under  water  (drilling  and  shooting) 
was  sketched  and  the  use  of  drill  barges  for  nontidal 
waters  outlined.  The  notes  on  barge  equipment  are  con- 
tinued in  these  paragraphs.  While  the  descriptions  of 
drills  and  accessories  and  working  methods  apply  par- 
ticularly to  barges  for  nontidal  waters,  yet  it  is  obvious, 
that  this  apparatus  and  these  practices  have  a  broader 
application  to  all  subaqueous  drilling. 

Barge  Drills  and  Accessories;  Drilling  and 
Charging  Practices 

The  steels  used  for  subaqueous  work  are  exceptionally 
long,  and  large-diameter  bits  are  usually  employed.  The 
distance  between  drill  and  rock  is  necessarily  much  great- 
er than  on  land.  With  these  extremely  severe  conditions 
it  is  necessary  that  equipment  of  the  heaviest  type  be 
employed.    It  is  particularly  desirable  to  have  the  bear- 

*Ingersoll-Rand  Co.,  fl  Broadway,  New  York  City. 


ing  surfaces  of  the  drilling  machine  as  liberal  as  pos- 
sible and  spaced  as  far  apart  as  practical  in  order  to 
counteract  effectively  any  buckling  or  glancing  tenden- 
cies of  the  drill  steel.  The  wear  on  a  submarine  drill 
is  very  severe  and  for  that  reason  the  packings  and  bush- 
ings should  be  made  of  the  best  materials  and  be  easily 
replaceable. 

Light  and  Heavy  Submarine  Drill  Types 

In  Fig.  12  is  shown  one  of  the  lightest  types  of  drills 
used  for  this  class  of  work.  Pour  of  them  are  employed 
on  the  boat  shown  in  Fig.  -4.  They  have  a  cylinder 
'  diameter  of  4%  in.  and  a  stroke  of  8  in.,  and  will  handle 
steels  25  or  30  ft.  in  length  and  of  about  iy2-in.  diam- 
eter. Their  normal  speed  is  about  -100  strokes  per  minute. 
The  valve  action  is  of  the  standard  "Sergeant"  type  con- 
sisting of  a  main  pressure-thrown  valve  of  the  balanced 
spool  type,  which  in  turn  is  controlled  by  an  auxiliary 
valve  thrown  by  the  piston.  This  type  of  valve  automatic- 
ally admits  of  a  wide  variation  of  stroke  to  meet  the 
varying  conditions  imposed. 

Fig.  13  shows  a  type  which  is  probably  in  most  exten- 
sive use  for  general  submarine  work.  It  has  a  cylinder 
diameter  of  5y2  in.  and  a  piston  stroke  of  8  in.  For 
extra-heavy  work,  where  the  depth  of  water  is  excessive 
or  where  larger  holes  must  be  drilled,  the  drill  shown 


FIG.  12 — Light  design. 


FIGS.  12  TO  15.    THREE  TYPES  OF  SUBMARINE  ROCK  DRILLS 

Fig.  13 — Standard  weight.    Fig.  14 — Piston,  rifle  bar,  rotation  washer  and  ratchet  of  extra  heavy 
drill    Fig.  15 — Extra  heavy  drill 
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m  Fig.  15  is  also  used  to  some  extent.    It  has  a  (H/.-in 
cylinder  and  a  9-in.  stroke.    Both  of  the  last-mentioned 
machines  will  handle  steels  2%  in.  in  diameter  and  40 
or  50  ft.  in  length.    Both  operate  at  a  speed  of  approx- 
imately 250  strokes  per  minute. 

Any  considerable  increase  in  the  length  of  steel  used 
necessitates  increasing  the  cross-section  so  as  to  diminish 
the  buckling  tendency  of  a  long  steel.  Consequently  the 
weight  ot  a  long  steel  becomes  very  great,  often  as  much 
as  400  or  500  11,.  The  light  drill  shown  in  Pig.  13  n,i<dd 
be  sufficiently  heavy  to  operate  steels  of  a  given  bit  diam- 
eter m  drilling  to  a  moderate  depth,  but  it  might  become 
necessary  to  employ  a  drill  of  the  heavier  type  for  the 
same  d.ameter  of  hole  put  down  to  a  -renter  depth  due 
to  the  increased  power  required  to  reciprocate  the  heavier 
steel.  When  the  operating  conditions  are  known  it  is  a 
simple  matter  to  find  the  proper  type  and  size  of  drill. 

Drill-Cylindeb  Supports 
_   In  all  ,4  these  sizes  the  cylinder  is  arranged  for  bolt- 
ing directly  to  a  saddle  (Fig.  10)  which  travels  in  the 
drill-frame  guides.    The  cylinder  is  provided  with  double 
pads  to  fit  the  saddle,  as  shown  by  Fig.  15.    These  bosses 
are  extended  over  the  outside  of  the  cylinder  so  as  to  he 
easily  accessible  and  to  insure  secure  bolting  to  the  saddle 
The  valve  motions  of  the  drills  illustrated  in  Figs  13 
and  14  are  exhaust-thrown,  with  an  outside  adjustment  for 
the  valve.    This  makes  it  possible  to  run  the  machine 
either  at  a  long  or  short  stroke,  and  the  adjustment  is 
under  perfect  control  of  the  operator.    The  value  of  the 
variable  stroke  is  particularly  apparent  when  starting 
holes  and  when  working  in  caving,  seamy  or  broken 
ground,  while  the  quick  return  "mucks"  the  hole  well 
In  the  heavier  types  four  through  bolts  connect  the 
front-head  and  back-head  plates.    Between  the  back-head 
plate  and  back  head  is  placed  a  heavy  single-spiral 
spring.    By  tightening  up  the  nuts  on  the  through  bolt, 
to  the  desired  amount,  the  front  head  and  back  head  are 
made  tight  with  the  cylinder.    The  spring  js  then  in 
compression,  however,  having  ample  reserve  deflection 
so  that  if  the  piston  should  strike  the  front  head  occa- 
sionally—either  from  improper  attention  of  the  operator 
or  when  it  is  required  to  back  the  steel  out  of  a  tight 
hole— the  drill  will  not  be  damaged,  but  the  hammer- 
ing shock  will  be  absorbed  by  the  spring. 

Submarine  drills  operating  on  drill  barges  fitted  with 
modern  equipment  have  given  results  in  speed  and  eco- 
nomy of  operation  that  compare  favorably  with  drilling 
and  blasting  operations  on  land.  As  a  matter  of  fact 
drills  of  the  submarine  type  with  power-operated  feeds' 
and  mounted  on  self-propelled  carriages,  are  bein*  em- 
ployed for  land  operations  with  remarkable  success. 

Handling  the  Steels 

Small-size  steels  may  be  manipulated  by  hand,  but  a 
hoist  of  some  kind  is  necessary  for  handling  the  longer  and 
heavy  pieces  usually  found  on  drill  boats  when  removing 
dull  steels  from  the  chuck  and  inserting  sharp  ones 
l'requently  an  extra  sheave  is  mounted  on  top  of  the 
tower  over  which  the  rope  for  the  drill  steel  passes. 
Cranes  and  overhead  tracks  are  both  employed  extensively 
tor  conveying  the  steels  to  and  from  the  smith's  shop 

It  is  wasteful  of  the  drill's  and  operator's  time  to  stop 
the  drill  to  measure  the  depth  of  the  hole.  A  mark 
may  be  mad,,  on  the  steel  corresponding  will,  the  depth 
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from  the  surface  of  the  water  to  the  bottom  of  the  hole 
or  the  drill  feed  cable  or  rod  may  be  marked  so  thai  the 
drill  can  be  stopped  without  delay  when  the  desired  depth 
is  reached.  A  convenient  way  of  marking  the  steel  is  to 
Jay  oft  a  scale  of  feet  and  inches  on  one  guide  of  each 
drill  frame,  starting  at  the  water  line  of  the  vessel,  when 
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raised  on  the  spud  anchors,  and  running  upward.  With 
the  bit  touching  the  surface  of  the  water,  the  desired 
depth  of  cut  can  then  be  marked  directly  on  the  steel. 

Power  Supply  for  Submarine  Work 
While  submarine-drilling  work  has  been  performed 
with  both  steam  and  compressed-air  equipments  the 
former  have  advantages  that  greatly  outweigh  the  bene- 
fits of  operating  by  means  of  air.  As  a  result,  steam  is 
almost  universally  used.  The  steam  pressures  employed 
generally  range  between  90  and  100  lb. 

In  selecting  a  boiler  for  this  service,  full  allowance 
must  be  made,  in  addition  to  that  consumed  by  the  drills, 
for  steam  for  the  auxiliary  apparatus,  such  as  pumps,' 
hoists,  dynamo  engines  for  lighting  service,  etc.  Re- 
duced efficiency  and  capacity,  due  to  soot  or  scale  in  the 
boiler  after  continued  use,  must  be  foreseen.  In  deter- 
mining upon  the  type  and  size  of  boilers  for  submarine 
drilling  it  must  be  remembered  that  the  service  is  almost 
continuous  and  there  is  very  little  opportunity  to  clean 
the  boilers. 

In  locations  where  the  cost  of  boiler  water  or  coal  is 
excessively  high  it  might  pay  to  exhaust  the  drills  to 
condensers,  although  it  would  probably  not  be  worth  while 
under  ordinary  conditions.  One  notable  instance  where  a 
condenser  was  employed  to  advantage  was  in  the  drilling 
of  a  channel  in  St.  Georges  Harbor,  Bermuda,  during  1913 
and  1914.  Practically  all  the  fresh  water  in  Bermuda  is 
rain  water  caught  and  stored  in  tanks  and  sold  at  various 
prices  up  to  $4.50  per  ton.  The  condenser  in  this  case 
consisted  of  160  ft.  of  2-in.  galvanized-iron  pipe  bolted 
under  the  bottom  of  the  scow.  Even  in  the  summer, 
when  (he  temperature  of  the  sea  water  was  about  75°  F. 
a  vacuum  of  22  in.  was  easily  maintained.    The  two 
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Type  H-9  Ingersoll-Rand  drills  and  the  auxiliary  equip- 
ment were  operated  with  steam  from  a  boiler  carrying 
60  lb.  gage  pressure,  the  condenser  increasing  the  effective 
pressure  to  about  70  lb.  The  water  consumption  amounted 
to  only  about  iy2  tons  per  week  for  each  drill  and  its 
auxiliary  apparatus.  In  addition  to  the  water  saving  and 
reduction  in  coal  consumption,  the  noise  and  inconveni- 
ence of  the  exhaust  steam  were  eliminated  and  pure  boiler- 
feed  water  was  assured.  Practically  do  cylinder  oil  was 
used  for  internal  lubrication,  so  there  was  no  trouble  from 
oil  accumulating  in  the  boiler. 

Drilling  and  Charging  Aids;  the  Submarine  Tube 

In  almost  all  subaqueous  operations  the  drilling  is 
done  through  any  overburden  that  may  be  deposited  on 
top  of  the  rock.  If  this  overburden  is  not  prevented 
from  getting  into  the  drill  hole,  the  drilling  progress  is 
liable  to  be  very  slow,  or  perhaps  even  entirely  inter- 
rupted. Likewise,  in  drilling  a  range  of  holes  where  the 
longitudinal  axis  of  the  boat  is  more  or  less  parallel  with  * 
the  direction  of  flow  of  a  swift  current,  the  debris  that 
is  washed  out  of  the  upstream  holes  by  the  jet  or  blown 
loose  by  blasts  may  drift  down  upon  the  drills  which  are 
working  farther  down  stream,  clogging  them  and  often 
increasing  the  time  necessary  for  drilling,  cleaning  and 
(  barging.  To  overcome  these  difficulties  the  submarine 
drilling  and  charging  tube  has  been  devised.  The  drill 
is  run  to  the  top  of  the  guide  and  a  protecting  guide 
tube  is  lowered  and  driven,  with  the  assistance  of  a  water 
jet,  down  through  the  overburden  to  the  rock.  One 
of  the  commonest  forms  of  drilling  tube  is  shown  in 
Fig.  17.  It  consists  of  a  telescopic  tube  of  large  diam- 
eter. To  the  bottom  end  is  connected  an  extension  pipe 
slightly  larger  than  the  drill  hole  required.  The  ex- 
tension pipe  sinks  down  to  and  rests  upon  the  solid  rock 
and  the  drill  steel  passes  through  the  tubes.  Near  the 
bottom  of  the  tube,  but  far  enough  up  to  clear  the  over- 
burden, a  "cross"  connects  the  large  telescopic  pipe  and 
extension  pipe.  Sometimes  a  tee  is  used  instead  ol  a 
cross.  This  cross  gives  an  opening  on  either  side  of 
the  pipe,  through  which  the  cuttings  are  discharged.  The 
telescoping  construction  accommodates  different  depths 
of  water,  as  the  top  of  the  tube  is  generally  held  a  little 
above  the  surface  of  the  water.  Where  this  tube  is  used 
in  connection  with  barge  or  submarine-frame  drilling 
the  top  of  the  tube  may  be  bolted  to  0  platform  over- 
hanging the  side  of  the  boat  or  to  a  crosshead  arranged 
to  travel  vertically  so  that  the  drill  steel  will  enter  it 
easily  and  be  in  line  with  it.  When  work  at  a  hole  has 
been  completed,  the  lower  section  of  the  tube  can  be 
raised  by  the  chain  so  as  to  clear  the  rock  prior  to  set- 
ting off  the  charge. 

These  submarine  tubes  are  also  made  in  other  forms. 
Fig.  18  shows  an  arrangement  in  which  the  tube  is  bolted 
to  a  crosshead  which  slides  in  guides,  so  that  the  appar- 
atus can  easily  be  raised  and  lowered  by  the  hoisting  en- 
gine, or  by  hand  if  counterweighted. 

Where  the  depth  of  water  is  nearly  uniform  the  tele- 
scopic construction  is  not  as  necessary,  in  which  case  a 
stiff  tube,  built  up  of  any  desired  number  of  sections, 
may  be  used  without  serious  difficulty. 

A  similar  device  that  works  satisfactorily  in  locations 
wbere  the  water  is  nor  too  deep  and  the  layer  of  over- 
burden not  too  thick  is  known  as  a  sand  pipe  (Fig.  1!)). 
It  is  simply  a  large  cast-iron  funnel,  the  one  shown  be- 


ing about  5  ft.  in  length  and  large  enough  to  accommodate 
the  charging  stick.  The  sand  pipe  rests  in  position  in  a 
east-iron  support  of  the  shape  shown  in  Fig.  19,  which 
rests  on  top  of  the  overburden.  The  ends  of  this  casting 
are  riveted  to  the  ends  of  two  T-bars  that  slide  in  guides 
or  arc  otherwise  arranged  for  raising  and  lowering. 

The  sand  pipe  is  allowed  to  slide  down  into  the  over- 
burden before  a  hole  is  started.  Tt  works  its  way  to  the 
bottom  by  its  own  weight.    Like  the  drilling  tube,  it 


Fie.  17 

FIGS.  17  TO  lit.    SUBMARINE  DRILLING  AND  CHARGING 
TUBES  AND  ACCESSORIES 

Flg    17— Telescopic   tube.     Fig.   IS— Tube   and   crosshead  in 
guides.    Fig'.  19 — Sand  tube 

prevents  sand  from  getting  into  the  hole  when  it  has 
once  been  emptied  of  sand  by  the  washout  jet. 

The  sand  pipe  and  its  support  are  raised  and  low- 
ered by  cables,  usually  counterweighted.  If  the  sand 
layer  is  deeper  than  the  spigot  of  the  funnel,  the  end  of 
the  sand  pipe  will  of  course  not  rest  on  the  rock.  This 
may  add  to  the  difficulty  of  keeping  the  hole  clean.  How- 
ever, the  device  will  aid  in  this  respect,  and  in  any  event 
will  serve  perfectly  as  a  guide  for  the  steel  and  the  charg- 
ing stick,  so  that' the  hole  is  kept  relatively  clean. 
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After  a  bit  lias  once  started  a  bole,  the  complete  drill- 
ing is  generally  accomplished  without  interruption.  If 
there  were  no  sand  pipe  or  drill  tube,  as  soon  as  the  steel 
was  raised  sand  and  small  stones  would  fall  into  the  hole 
and  cause  trouble  and  delay.  These  devices  are  of  great 
assistance  in  charging,  as  it  is  very  easy  to  locate  the  large 
funnel  opening.  Without  some  form  of  guide  the  charg- 
ing is  often  very  difficult,  especially  in  swift  currents, 
because  the  charger,  in  moving  around  the  edge  of  the 
drilled  hole,  often  causes  a  slide  of  sand  and  stones  into 
the  hole,  necessitating  redrilling. 

In  all  subaqueous  drilling  operations  it  is  necessary  to 
get  rid  of  the  cuttings  from  the  bottom  of  the  drill  hole, 
so  that  the  steel  will  not  bind  and  every  blow  be  deliv- 
ered against  clean,  solid  rock.  In  most  cases  this  is  ac- 
complished by  means  of  a  jet  pipe  placed  in  the  hole 
alongside  the  drill  steel  and  kept  far  enough  from  the 


slipped  into  the  bole  provided  for  that  purpose  in  the 
small  rod. 

The  blaster  inserts  one  stick  of.  dynamite  after  an- 
other in  the  charging  tube,  shoving  them  up  into  place 
until  the  pipe  will  accommodate  only  one  more  stick. 
This  stick  has  a  piece  of  wire  or  rope  around  it  or  a 
small  wedge  is  inserted  to  keep  the  sticks  from  falling. 
The  loaded  charger  is  lowered  into  the  cleaned  hole  with 
the  aid  of  the  hoist  and  the  hole  charged.  In  deep  holes 
tbe  above  foregoing  operation  may  have  to  be  repealed 
one  or  more  times. 

The  fuse  wires  are  carried  through  the  slot  cut  in 
the  large  bottom  tube.  The  loaded  charging  stick  is 
then  inserted  in  the  drilled  hole  and  lowered  to  the  bot- 
tom. The  advantage  of  the  drilling  tube  or  sand  pipe 
for  rapidly  guiding  tbe  loading  stick  into  the  hole  wiil 
now  be  more  apparent.    When  the  stick  is  in  tbe  correct 
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FIG.  20.    CHARG.ING-STICK  FOR  LOADING  SUBMARINE  DRILL  HOLES 


bottom  so  that  the  bit  part  of  the  steel  will  not  touch 
it  on  the  up  stroke.  The  jet  pipe  is  handled  from  the 
deck  of  the  barge  or  platform  by  means  of  the  overhead 
rigging  when  the  size  of  the  equipment  warrants  it,  but 
in  shallow  water  and  for  the  smaller  holes  it  is  more  usual 
to  manipulate  it  by  hand.  Various  sizes  of  jets  have 
been  employed,  but  probably  a  %-  or  l/2-in.  pipe  is  most 
suitable  for  the  purpose,  and  a  stream  of  water,  usually 
under  100  to  150  lb.  pressure,  is  forced  through  the  jet 
pipe,  effectively  washing  out  the  cuttings  from  the  bottom 
of  the  hole. 

Besides  its  main  function,  the  jet  serves  the  very  useful 
purpose  of  assisting  the  submarine  drilling  tube,  or  sand 
pipe,  to  settle  rapidly  through  the  overburden  and  down 
to  the  rock  bottom. 

Loading  the  Drilled  Hole 

The  loading  of  the  holes  is  done  most  conveniently  by 
means  of  a  loading  tube,  also  known  as  a  loading  stick, 
illustrated  in  Fig.  20.  The  bottom  of  the  loading  tube 
has  a  slightly  smaller  outside  diameter  than  the  hole 
drilled  and  serves  as  an  envelope  for  the  dynamite  sticks. 
This  large  tube  or  envelope  for  the  dynamite  sticks  is 
manipulated  by  means  of  a  small  pipe  inserted  in  the 
upper  end.  The  complete  length  of  pipe  depends  on  the 
depth  of  water  and  depth  of  hole  drilled.  Through  this 
tube  passes  a  still  smaller  pipe  or  rod  and  extends  into 
the  larger  pipe  at  the  bottom.  To  the  end  of  this  last 
rod  is  attached  a  wooden  piston  which  fits  fairly  tight 
into  the  large  tube.  The  charge  is  inserted  in  the  cavity 
»n  the  large  tube,  with  the  plunger  up,  and  the  pin  is 
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position,  the  pin  is  released,  the  inner  rod  is  pressed 
downward  and  at  the  same  time  the  outer  tube  pulled  up, 
leaving  the  charge  in  the  hole  with  the  fuse  wires  ready 
for  exploding.  When  the  required  number  of  holes  have 
been  drilled  and  charged  the  wires  are  connected  to  the 
electric  battery  or  firing  machine  and  the  charge  is  then 
ready  to  be  set  off. 

The  charging  tube  is  manipulated  by  hand,  usually 
with  the  assistance  of  block  and  tackle. '  Instead  of  the 
rod  and  wooden  piston  previously  mentioned,  an  older 
method  employs  a  long  wooden  pole,  which  is  used  in 
ramming  the  powder  out  of  the  charger  and  into  the 
hole. 

On  many  boats  a  signaling  system  is  used  in  connection 
with  charging.  When  a  hole  has  been  completed,  the  drill 
runner  rings  a  bell  or  blows  a  whistle  the  proper  number 
of  times  to  notify  the  blaster  which  frame  is  ready  to  load. 
A  steam  whistle  attached  to  each  drill  feed  is  convenient 
on  a  large  boat. 

The  holes  may  be  shot  singly,  in  single  rows  or  in  a 
battery  of  rows.  These  methods  are  known  as  "single- 
hole,"  "range"  and  "field"  blasting  respectively.  There 
are  advantages  in  each  method.  However,  it  is  generally 
believed  that  the  breaking  effect  is  much  weaker  when  the 
holes  are  shot  separately.  Nevertheless,  in  cold-weather 
operations  single-hole  blasting  is  employed  almost  ex- 
clusively, as  any  delay  would  chill  the  dynamite  and  so 
weaken  its  action,  if  not  actually  prevent  its  detonation. 
This  method  also  has  the  advantage  of  greater  simplicity, 
as  the  holes  are  usually  shot  as  soon  as  drilling  is  com- 
pleted. In  field  blasting  sometimes  only  a  few  of  the 
holes,  say  every  fourth  or  fifth  hole,  are  exploded  di- 
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rectly  by  the  battery,  the  detonators  and  powder  charges 
in  the  other  holes  being  set  off  by  the  shock  of  these  ex- 
plosions. Mtrogelatin  is  more  suitable  for  subaqueous 
work  than  nitroglycerin,  as  the  water  has  a  tendency  to 
replace  the  latter  substance  in  dynamite. 

The  inexperienced  operator  should  use  every  caution  to 
be  at  a  safe  distance  when  setting  off  the  charge.  How- 
ever, many  operators  consider  it  safe  to  set  off  the 
charge  without  removing  the  drill  boat  or  platform  if 
the  water  is  not  too  shallow,  if  too  many  holes  arc  not 
.set  off  simultaneously  and  if  the  individual  charges  are 
not  too  heavy.  Such  a  procedure  should  never  be  at- 
tempted, however,  until  experience  lias  taught  the  range 
of  safety,  as  otherwise  a  broken  spud  or  even  more  seri- 
ous damage  may  result. 

'  When  the  barge  must  be  moved  prior  to  blasting,  the 
spuds  are  drawn  up  and  the  barge  is  shifted  by  winding 
in  and  paying  out  on  opposite  anchor  ropes  until  it  is 
clear  of  the  charged  holes.  After  blasting,  the  barge  is 
brought  back  by  means  of  the  winches  and  a  new  series 
of  holes  is  drilled. 

Another  method  of  working  across  a  wide  channel  is 
to  swing  the  boat  on  one  spud  by  means  of  the  current 
after  the  completion  of  each  range,  working  diagonally 
across  the  channel  from  range  to  range. 

One  method  of  measuring  the  distance  from  range  to 
range,  so  as  quickly  to  locate  the  boat  in  each  new 
position,  is  by  means  of  wires  stretched  from  the  ends 
of  the  boat  to  two  poles,  either  inserted  in  drilled  holes 
in  the  channel  or  erected  on  shore.  Surveyors'  transits 
mounted  on  the  shore  are  also  sometimes  employed  in 
locating  the  ranges. 

Sharpening  Steels  for  Subaqueous  Work 

Where  the  sizes  of  bits  do  not  exceed  3%  in.  it  will 
often  pay  to  install  a  sharpening  machine;  however,  for 
the  larger-size  bits  generally  used  for  subaqueous  work 
it  is  more  usual  to  employ  hand  methods  of  sharpening. 
As  the  efficiency  of  the  cutting  bit  greatly  influences  the 
speed  and  cost  of  the  drilling  operations,  it  is  advisable 
to  procure  the  services  of  a  skilled  blacksmith  to  do  this 
work. 

In  dressing  the  bit  care  must  be  taken  not  to  over- 
heat it  or  to  work  while  too  hot.  The  proper  temper 
should  be  determine!  1  by  experiment  and  rigidly  adhered 
to.  After  forging  the  bit  should  be  allowed  to  cool  thor- 
oughly and  then  be  reheated  for  tempering.  It  should 
never  be  sharpened  and  tempered  on  the  same  heat. 
Plenty  of  metal  should  be  left  back  of  the  cutting  edges, 
not  only  to  provide  ample  strength  but  also  to  main- 
tain the  gage  for  as  dee])  a  cut  as  possible.  Whatever 
style  of  •  bit  is  adopted,  it  is  of  the  greatest  importance 
that  it  he  made  as  nearly  symmetrical  as  possible. 

Removing  the  Shattered  Rock 

Rock  that  has  been,  coarsely  broken  is  most  economical- 
ly dredged  by  the  elevator  type  or  the  dipper  type  of 
dredger.  Where  the  rock  is  well  shattered  and  where 
the  depth -of  •  each  breaking  is  limited  to  2  or  3  ft.,  as 
is  usually 'the  case  with  rock  breakers,  the  elevator 
dredger,  because  of  its  ability  to  dredge  closer  to  a  given 
grade,  is  more  effective.  Where  the  rock  is  broken  in  large 
pieces  as  usually  occurs  with  the  drilling  and  blasting 
method,  and  where  the  depth  of  the  cut  is  more  than  I!  ft., 
the  dipper  dredge  will  demonstrate  superior  economy. 


This  does  not  apply  to  excavations  in  depths  of  35  ft.  or 
more,  as  the  dipper  dredgers,  owing  to  limitations  of 
mechanical  design,  lose  their  effectiveness  beyond  certain 
depths.  (See  General  Report,  12th  International  Congress 
of  Navigation,  Philadelphia,  11)12,  on  the  subject  of 
"High  Powered  Dredgers  and  Means  of  Removing  Rock 
Under  Water/') 

Modern  powerful  dipper  dredges  carry  buckets  of  from 
5-  to  l.Vcu.yd.  capacity.  The  dredge  is  maneuvered  so 
that  the  face  of  the  excavation  is  always  in  front  of  the 
bucket,  which  is  operated  from  the  bottom  of  the  face 
upward. 

Dipper  Dredges  Cut  Cost  of  Drilling 
When  the  majority  of  rock  to  he  removed  lies  in  large 
masses,  as  in  extensive  channel  improvements,  the  bot- 
toms of  all  the  drill  holes  are  kept  approximately  on  the 
same  level  When  these  holes  are  charged  with  dynamite 
and  exploded,  the  rock  at  a  certain  level  above  the  bottom 
.  of  the  hole  will  he  broken  into  small  pieces,  and  above 
This  elevation  the  pieces  will  be  larger.  The  dredge 
bucket  enters  the  mass  of  broken  rock  at  the  level  where 
the  rock  is  most  shattered  and  is  hoisted  up  under  the 
larger  and  heavier  pieces.  Ability  of  the  dredge  to  handle 
large  masses  permits  of  spacing  the  drill  holes  farther 
apart,  thus  lowering  the  average  feet  of  drilling  per  cubic 
yard  of  excavation  and  also  the  unit  amount  of  explosive, 
Elevator  or  ladder  dredges,  owing  to  the  small  size 
of  their  buckets,  require  the  rock  to  he  broken  into 
smaller  pieces.  If  the  pieces  are  too  large  they  are 
rolled  in  front  of  or  fall  behind  the  buckets  or  are 
forced  to  the  side  of  the  channel.  To  remove  these  large 
stones  entails  the  extra  cost  of  divers  or  the  employment 
of  a  grab  dredger. 

The  grab,  orange-peel  or  clamshell  dredgers  have  not 
proved  economical  in  removing  large  masses  of  rock  for 
the  reason  that  the  surface  of  the  rock  must  be  thor- 
oughly broken  up  to  permit  the  bucket  edges  to  penetrate. 
To  obtain  this  condition  entails  the  use  of  unnecessarily 
great  quantities  of  explosive.  Even  where  the  rock  is 
well  broken  there  is  still  great  uncertainty,  as  the  amount 
lifted  each  time  the  grab  is  hoisted  is  dependent  on  the 
chance  of  dropping  on  material  arranged  in  such  form 
that  the  grab  may  catch  a  good  load.  The  grab  has  not 
the  positive  manner  of  working  of  either  the  dipper  or 
elevator  dredger. 

It  is  on  small,  disconnected  ledges  of  rock  that  the 
oral)  dredge,  because  of  its  comparatively  small  cost  of 
construction,  may  he  employed  to  advantage. 

Electrification  of  Railway  Terminals  in  Chicago  is  imprac- 
ticable for  financial  reasons,  according  to  advance  statements 
regarding  the  comprehensive  work  of  the  Chicago  Terminal 
Electrification  Commission  on  electrification  and  smoke  abate- 
ment. The  cost  is  estimated  at  $290,000,000  for  3,356  mi.  of 
track  which  would  have  to  be  included  in  a  complete  system. 
This  is  for  the  terminal  system  as  a  whole,  with  electric 
service  extended  to  points  15  to  20  mi.  distant.  Of  this 
amount  $1SS,000,000  is  said  to  be  the  direct  cost  and  $102,000.- 
000  the  cost  of  changes  and  betterments  in  connection  with 
the  work.  The  committee  has  not  considered  the  practica- 
bility of  electrification  for  individual  roads.  As  far  as  the 
smoke  problem  is  concerned,  railway  locomotives  are  said  to 
be  a  minor  factor,  and  a  permanent  commission  is  proposed 
to  study  this  problem.  One  conclusion  reached  is  that  the 
complete  elimination  of  steam  locomotives  is  not  necessary 
as  a  means  of  smoke  abatement.  A  second  finding  is  that 
no  existing  contact  system  is  well  adapted  to  some  of  the 
Chicago  trackage.  A  third  point  is  that  the  longer  electri- 
fication is  delayed  the  more  the  technical  difficulties  will  be 
reduced  through  developments  of  the  art. 
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Northwest  of  the  town  of  Nyack,  Rockland  Comity, 
N.  Y.,  a  3-mi.  section  of  state  road  is  under  construction 
amid  such  picturesque  surroundings  that  photographs  of 
the  mules  working  in  paths  on  the  sides  of  the  hills  have 
been  exhibited  as  pseudo-Alpine  scenes.  The  road  here  is 
half  or  three-quarters  of  a  mile  hack  from  the  Hudson 
River,  gradually  climbing  up  the  face  of  the  hills  which 
border  the  river  valley.  The  road  cuts  through  this  divide 
at  about  the  middle  point  of  this  contract  section — a  very 
happy  arrangement,  as  will  he  shown. 

The  side-hill  slope  averages  probably  about  45°,  but 
is  steeper  in  many  places.  It  is  about  the  angle  of  repose 
for  a  great  mass  of  traprock  fragments  that  cover  the 
hill  sides,  while  the  hills  themselves  are  largely  com- 
posed of  solid  trap,  with  a  rather  light  surfacing  of  earth. 
The  old  road  follows  the  foot  of  this  steep  slope  to  a 
natural  gulch,  where  a  "hairpin"  curve,  so  called,  prac- 


tically doubles  the  road  hack  on  itself — what  would  be  a 
switchback  in  railway  terms. 

The  plans  and  cross-sections  for  this  stretch  of  high- 
way made  the  roadbuilding  look  like  a  fairly  rugged  prop- 
osition; and  to  pass  along  the  old  road  and  look  up  at 
the  survey  center  line  on  the  mountain  side  probably  did 
not  detract  from  the  preconceived  ideas  that  the  road  was 
one  of  extreme  difficulty  to  build.  The  estimated  quan- 
tities in  round  numbers  were  12,500  cu.yd.  of  earth  exca- 
vation, 5,000  cu.yd.  of  rock  excavation,  1,500  cu.yd.  of 
dry-laid  walls  and  250  cu.yd.  of  mortar-laid  masonry. 
Bidders  were  comparatively  few  and  prices  were  high. 

The  successful  bidder  was  the  Brady-Oltars'h  Construc- 
tion Co.,  New  York  City,  and  the  contract  prices  were: 
Earth  excavation,  40c.  per  cu.yd.;  rock  excavation,  $1.50 
per  cu.yd.;  dry  wall  masonry,  $4  per  cu.yd.;  telford  base 
for  pavement  (in  place),  $1.45  per  cu.yd.;  foundation 
course  for  a  penetration  bituminous-macadam  pavement, 
$2.50  per  cu.yd. ;  surfacing  stone,  $2.75  per  cu.yd;  The 
time  allowed  for  completion  is  140  working  days. 
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So  much  ingenuity  has  been  used  by  the  contractors  that 
instead  of  an  extremely  difficult  job  it  turns  out  to  be  one 
of  comparative  simplicity.  Work  was  begun  at  the 
"hump"  in  the  middle  of  the  contract.  The  object  of  this 
is  to  have  no  uphill  hauling.  A  mule  path  was  first  dug 
along  the  mountain  side,  on  the  outer  line  of  the  projected 
road,  and  the  dry-masonry  retaining  wall  started.  The 
stones  for  the  walls  were  within  easy  reach,  as  the  views 
show.  The  wall  building  and  excavation  were  carried  on 
alternately.  The  wall  was  built  up  a  little  and  then  the 
fill  was  widened  a  little  by  excavating  into  the  mountain 
side.  In  some  places  it  was  merely  necessary  to  start  a 
small  slide  from  above  and  the  fill  made  itself.  Meantime 
some  of  the  rock  was  hauled  back  to  the  beginning  of 
the  contract  section  to  make  the  telford  foundation. 

At  a  convenient  place  on  the  old  road,  about  25  or  30 
ft.  (vertically)  below  the  new  location,  a  portable  stone- 
crushing  plant  has  been  erected  (Fig.  3).  A  wooden 
chute  leads  to  the  crusher  platform  from  the  edge  of  the  , 
retaining  wall  above.  The  stone  excavated  from  the  road 
bed  or  picked  off  the  mountain  side  is  brought  to  the 
mouth  of  the  chute,  sent  through  the  crusher  and  hauled 
to  the  pavement  by  7-ton  motor  trucks.  The  whole  lay- 
out is  a  study  in  conservation  of  material,  equipment  and 
effort. 

A  steam  road  roller  is  about  the  only  heavy  equipment 
on  the  job.  Single-mule  stone  boats  are  used  for  handling 
the  heavy  stones  to  wall  or  crusher.  A  small  portable  gaso- 
line-engine air  compressor  operating  a  small  hammer  drill 
(Fig.  6)  is  being  used  for  rock  excavation.  This  has 
been  found  by  experience  on  this  job  to  do  the  work  of 
four  hand  drillers. 

The  roadbed  construction  is  substantially  the  same  as 
that  designed  for  the  Storm  King  road,  described  in 
Engineering  Neivs  of  Oct.  14,  1915,  p.  724.  The  retain- 
ing walls  are  dry  masonry  with  a  5-ft.  top  wall  of  masonry 
laid  in  cement  mortar.  The  dry  walls  are  laid  with  a  face 
batter  of  1  on  6,  and  a  base  width  of  one-half  the  height. 
The  road  is  officially  known  as  County  Highway  No.  1295. 
The  plans  and  specifications  were  prepared  by  the  State 
Highway  Department.  H.  Eltinge  Breed  is  First  Deputy 
Commissioner  in  charge  of  design  and  construction  and 
B.  H.  Waite  is  Division  Engineer. 


the  erector  go  over  the  work  and  knock  out  the  upper 
rivet  ?  In  this  particular  detail  it  could  be  clone,  but  in 
other  places,  where  the  connection  is  made  eccentric  to 
take  a  strut,  it  would  be  difficult  to  make  a  change.  What 
shall  be  done? 

Case  2— This  case  is  largely  hypothetical,  but  well  illus- 
trates the  point.  The  architect's  design  of  a  building 
called  for  some  12xl2-in.  wooden  columns  20  ft.  long  rest- 
ing on  a  24x24-in.  cast-iron  base.  According  to  the 
formula  used  the  columns  were  good  for  a  load  of  115,200 
lb.,  equivalent  to  800  lb.  per  sq.in.  of  cross-section.  The 
contractor  happened  to  have  on  hand  some  12xl6-in. 
timbers  and  used  them  as  shown  in  Fig.  2. 

For  such  a  column,  according  to  the  Rankine  formula 
for  eccentric  loading,  the  stress  varies  from  150  to  1,050 
lb.  per  sq.in.  If  the  timber  were  sawed  along  the  dotted 
line,  there  would  be  no  bending  and  the  allowable  stress 


By  R.  Fleming* 


Fig.  1 


Fig.  2 


Fig.  3 


The  object  of  this  article  is  to  throw  light  on  the  ques- 
tion whether  a  structure  or  a  member  may  sometimes  be 
strengthened  by  cutting  away  part  of  it— a  question  which 
in  some  form  often  confronts  the  structural  engineer. 

Case  1— In  a  group  of  buildings  now  being  finished 
there  are  many  eccentric  connections.  The  detail  shown 
by  Fig.  1  is  used  several  times. 

According  to  accepted  rules  the  shear  on  the  lower  rivet 
is  3,000  lb.  due  to  the  direct  pull  of  the  rod,  plus  1,800  lb. 
due  to  rotation  about  the  center  of  gravity  of  the  four 
resisting  rivets.  This  equals  4,800  11).,  which  exceeds  the 
allowable  shear  of  4,000  11).  on  a  rivet.  If  the  plate  were 
cut  along  the  dotted  line  or  the  upper  rivet  knocked  out, 
there  would  be  no  tendency  to  rotation  and  the  shear  on 
the  remaining  three  rivets  would  be  4,000  lb.  each.  Shall 

*American  Bridge  Co.,  30  Church  St..  New  York  City. 


Fig  1— Eccentric  connection.  Are  three  rivets  stronger 
than  four?  Fig.  2 — Post  on  eccentric  base-block.  *  lg.  S-— 
The  triangular  beam— Emerson's  paradox.  Reproduction  01 
Emerson's  Fig.  15,  PI.  XI 

of  800  lb.  per  sq.in.  would  not  be  exceeded.  Shall  this 
sawing  be  done  ? 

Case  3— Three  years  ago  an  engineer  designed  the 
foundations  for  a  36-story  building  in  New  York  City. 
The  footings  consisted  of  distributing  girders  resting  on  a 
concrete  caisson  6  ft.  wide,  about  50  ft.  deep,  running 
through  about  10  ft.  of  hardpan  to  rock.  The  column 
center  was  2  ft.  from  one  edge  of  the  caisson,  thus  making 
the  load  eccentric.  For  this  reason  the  design  was  con- 
demned. Had  the  caisson  been  4  ft.  wide,  there  would 
have  been  no  criticism.  But  a  pneumatic  caisson  cannot 
be  built  4  ft.  wide.  At  least  6  ft.  is  required  to  give 
a  practical  working-chamber  underneath.  The  question 
was  purely  whether  a  4-ft.  wall  was  weakened  by  adding 
2  ft.  to  one  side.  The  two  engineers  that  had  final 
authority  in  the  matter  decided  it  was.  Were  they  correct 
in  their  decision? 

Johnson  concludes  the  article,  "Weakening  Effects  of 
Eccentric  Loading,"  in  his  book,  "The  Materials  of  Con- 
struction," with:  "Hence  we  may  say  that  the  addition 
of  material  on  one  side  of  a  member  subjected  to  a  direct 
stress  symmetrically  placed  weakens  it  until  the  added 
material  has  exceeded  twice  the  original  thickness  of  the 
member,  the  maximum  weakening  occurring  when  the 
added  material  is  one-half  the  original  thickness,  when 
the  enlarged  member  is  only  three-fourths  as  strong  as  the 
original  member."  The  mathematics  of  the  article  is 
simple  and  perfectly  correct,  but  is  the  conclusion  always 
true  ? 

In  the  Proceedings  of  the  Engineers'  Club  of  Philadel- 
phia for  October,  1891,  there  is  a  communication  from 
Prof  H.  W.  Spangler,  "Rupture  Under  Tension  Unsyni- 
metricallv  Applied."  in  which  he  quotes  a  letter  from  the 
president  of  the  club:  "The  original  investigation  of  the 
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strength  of  a  flat  bar  of  increasing  width  to  one  side  of 
the  line  of  strain  and  the  discovery  that  the  weakest  sec- 
tion in  such  a  bar  is  1.5  times  the  width  of  the  section 
subject  to  uniform  stress  should  be  credited  to  Mr.  Carl 
G.  Barth.   .   .   .   It  was  surprising  to  be  told  that  as  the 
bar  widened,  it  at  first  grew  weaker  and  then  stronger 
.    .    .    hut  an  investigation  of  the  problem  showed  that 
it  yielded  readily  to  the  following  analysis,  which  con- 
linns  the  statement  and  shows  how  easily  structures  may 
be  weakened  by  an  abundance  of  badly  disposed  material/' 
The  Home  Study  Magazine1  for  September,  1897,  has 
an  article,  "Eccentric  Loads— Some  Surprising  Facts— 
Gaining  Strength  by  Removing  Material,"  by  Carl  G. 
Barth,  closing  with  :  "We  now  draw  the  rather  astonishing 
conclusion  that  more  or  less  strength  is  always  gained  by 
the  removal  of  the  eccentric  portion  of  an  eccentrically 
loaded  rectangular  section,  so  long  as  such  removal  in- 
volves less  than  two-thirds  of  the  total  section." 

The  idea  of  a  part  being  stronger  than  the  whole  is  by 
no^means  new.  Emerson's  "The  Principles  of  Mechan- 
ics"2 was  regarded  as  an  authority  in  England  150  years 
ago.  Near  the  close  of  the  section  on  "The  strength  of 
beams  in  timber"  are  the  few  lines  stating  what  is  known 
as  "Emerson's  paradox."  They  read  :  "Let  AE  (Fig.  15, 
PI.  XT)  be  a  beam  in  form  of  a  triangular  prism,  ami  if 
AD  =  y8  AB,  and  AI  =  */„  AC,  and  the  part  ATJIF 
be  cut  away  parallel  to  the  base,  the  remaining  beam 
DTCEF  will  bear  a  greater  weight  P,  than  the  whole 
ABCEG,  or  the  part  will  he  stronger  than  the  whole, 
which  is  a  paradox  in  mechanics."    See  Fig.  3. 

Emerson  gives  no  proof  of  his  statemenCbut  follows  it 
with  the  sentence:  "And  upon  the  same  principles  an 
infinite  number  of  questions  of  like  kind  may  be  resolved, 
which  are  curious  enough  and  of  great  use  in  the  common 
affairs  of  life." 

In  the  Philosophical  Transactions  of  the  Royal  Society 
of  London  for  the  year  1818  there  is  a  paper,  "Account  of 
Experiments  on  the  Strength  of  Materials.  By  George 
Rennie,  Jun.,  Esq."  A  portion  records  "experiments 
made  on  the  transverse  strain  of  cast  bars,  the  ends  loose, 
•Tune  8,  181?."  An  interesting  extract  is:  "The  para- 
doxical experiment  of  Emerson  was  tried,  which  states 
that  by  cutting  off  a  portion  of  an  equilateral  triano-le 
(see  page  111  of  Emerson's  'Mechanics')  the  bar  "is 
Sponger  than  before,  that  is  a  part  stronger  than  the 
whole.  The  ends  were  loose  at  2  ft.  8  in.  apart  as  before. 
J  he  edge  from  which  the  part  was  intercepted  was  lower- 
most, the  weight  was  applied  on  the  part  above,  it  broke 
with  1  129  lb.,  whereas  in  the  other  case  it  bore  only 
840  lb.  J 

A  name  well-known  in  engineering  science  is  that  of 
jTod.u'kinson.  The  Report  of  the  Seventh  Meeting  of  the 
tintvih  Association  for  the  Advancement  of  Science  (held 
nt  Liverpool,  September,  1837),  being  Vol.  YI  of  the 
British  Association  Reports,  includes  a  paper  "On  the 
relative  Strength  and  other  mechanical  Properties  of 
Last  Iron  obtained  by  Hot  and  Cold  Blast.  Bv  Eaton 
Hodgkinson,  Esq."  Experiments  8  and  9  for  Trans- 
verse Strength  were  with  cast  bars,  the  section  of  which 
was  an  isosceles  triangle,  the  base  being  1.43  in  and 


each  side  2  in.  Experiment  10  was  with  a  bar  same 
as  in  8  and  9  but  with  one-tenth  the  depth  taken  off  the 
vertex.  In  all  cases  the  bars  were  cast  5  ft.  long  and  were 
supported  on  props  4  ft.  6  in.  apart.  The  vertex  was 
downward.  Hodgkinson  writes:  "The  breaking  weights 
of  the  whole  triangle,  in  the  hot  blast  were  672  and  812 
lb.,  mean  742  lb.  and  of  the  frustum  782  lb.  In  the  cold- 
blast  iron  the  whole  triangle  was  broken  with  815  lb 
and  the  frustum  with  (177.  The  difference  in  the  trans! 
verse  strength  of  the  hot-  and  cold-blast  Carron  irons, 
No.  2,  is  very  small,  the  ratio  between  them  being  99  to 
100.  We  may  therefore  assume  their  strengths  to  be  the 
same,  and  taking  an  arithmetical  mean  between  all  the 
strengths  we  have  strength  of  triangle  766  lb.,  strength  of 
frustum  702  lb.  The  frustum  is  therefore  weaker  than 
the  triangle." 

Coming  now  to  Saint- Venant,  "the  foremost  of  modern 
elasticians,"  we  find  that  his  "Resume  des  Lecons 
par  Navier,"  Paris,  1864,  devotes  101)  pages  to  "Rupture 
par  Flexion."    Professor  Pearson  thus  comments  on  this 
portion  of  the  book:3  "This  practically  deals  with  the 

formula  for  the  maximum  moment,  M.  =  - '"  -  /v— 

// 

Saint-Venant  holds  that  if  T0  be  the  stress  at  which 
enervation  commences,  we  have  in  reality  a  condition  for 
the  safety  of  a  permanent  structure.'  .  .  .  On  pp. 
95-101  our  author  treats  of  'Emerson's  paradox'  or  the 
existence  of  'useless  fibers.'  In  other  words,  the  expres 
wK* 
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projecting  portions  of  w.  We  have  the  cases  of  beams  of 
square,  triangular  and  circular  cross-sections  fully  treated, 
as  well  as  that  of  the  crqix  d'equerre.  The  elastic  failure' 
of  such  outer  fibers  does  not,  however,  denote  that  the 
truncated  section  possesses  greater  strength  than  the  com- 
plete section  as  Emerson  argued  from  the  formula,  Ren- 
nie  confirmed  and  Hodgkinson  refuted  by  experiment. 
Saint-Venant  very  aptly  terms  them  fibres' in  utiles." 

Quoting  once  more  from  Professor  Pearson4  (referring 
to  the  Hodgkinson  experiments)  :  "Here  it  seems  to  me 
that  theoretically  the  triangle  would  certainly  show  rup- 
ture at  a  less  load  than  the  frustum,  but  it  does  not  fol- 
low because  the  vertex  of  the  triangular  prism  was  rup- 
tured that  the  triangle  itself  would  break  at  a  less  load 
than  the  frustum."  It  is  clear  that  in  theory  a  crack- 
should  not  extend  down  into  the  part  that  would' stand  the 
stress  alone.  Some  think5  that  in  actual  practice  if  a 
crack  ever  started  it  woufd  continue  past  the  critical  point 
and  sever  the  beam. 

In  conclusion,  the  writer  recognizes  with  Saint-Venant 
and  Professor  Pearson  a  distinction  between  rupture  and 
strength.  The  fallacy  in  Barth's  analysis  of  the  tension 
in  a  flat  bar  with  an  eccentric  pull  is  the  premise,  "Since 
the  bar  is  only  as  strong  as  the  outside  fibers.  .  .  ." 
Returning  to  the  three  instances  cited  in  the  beginning 
of  this  article:  It  is  not  believed  that  the  wooden  column 
in  Case  2  will  be  strengthened  by  cutting  off  a  part  of  it. 
or  that  the  concrete  caisson  in  Case  3  was  weakened  by 
adding  2  ft.  to  one  side.  And  Case  1  in  which  he  has 
been  particularly  interested  remains  as  it  was  detailed 
and  erected— no  field  rivets  were  knocked  out. 

„r  3Z\m-s\or,y  of  the  Theory  of  Elasticity  and  of  the  Strength 
of  Materials."    Todhunter  and  Pearson,  Vol"  II,  page  114. 

JTodhunter  and  Pearson,  Vol.  I,  page  515. 

""Engineering-  News,"  Vol.  62,  page  439  (Oct  21,  1909). 
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.  SYNOPSIS— A  1,000-ft.  pier,  200  ft.  wide,  being 
built  by  the  State  of  Connecticut  at  a  cost  of 
$1,000,000.  Article  outlines  the  alternative  designs 
which  were  prepared  and  describes  the  design  now 
being  executed,  which  is  a  fill  inside  of  masonry 
bulkheads,  with  outside  deck  made  t<p  of  precast 
concrete  slabs  resting  on  creosoted  timber  piles. 
Specially  designed  for  a  commercial  life  of  25 
years. 

In  1911  the  Legislature  of  the  State  of  Connecticut  ap- 
propriated $1,000,000  to  be  used  for  the  construction  of 
a  steamship  terminal  at  New  London.  Field  operations 
were  begun  in  August,  1912  ;  wash  borings  were  taken, 
and  a  detailed  survey  was  made  to  determine  the.  material 
under  the  foundation  of  the  structure. 

It  was  understood,  first,  that  a  complete  unit  of  a  steam- 
ship terminal  should  be  constructed  with  the  $1,000,000 


structure  would  be  necessary.  This  period  is  the  commer- 
cial life  of  the  unit.  The  commercial  life  may  be  fur- 
ther defined  by  saying  that  it  has  ended  in  a  given  struc- 
ture when  that  structure  cannot  be  used  without  an  an- 
nual loss  due  to  obsolescence  and  age  great  enough  to 
pay  the  prevailing  interest  on  a  sum  sufficiently  large  to 
replace  the  structure  by  a  new  one  for  the  same  business. 

This  statement  becomes  interesting  at  this  time  to  show 
.the  relation  of  the  first  cost,  interest  rate,  maintenance 
and  depreciation.  Let 

R  —  Income  from  handling  goods ; 
I  =  Original  investment; 

r  =  Rate  of  interest  on  the  original  investment,  and 
maintenance  increments ; 
M  =  Annual  maintenance  and  depreciation. 
For  the  first  year's  operation  R  should  equal  Ir  4-  M. 
For  public  property  the  value  of  R  should  be  made  such 
that  r  shall  equal  only  the  prevailing  rate  of  interest. 
If  25  yr.  is  the  assumed  commercial  life  of  the  structure, 


FIG.  1.   RECENT  VIEW  OF  NEW  SHIPPING  PIER  UNDER  CONSTRUCTION  AT  NEW  LONDON,  CONN. 


available ;  that  it  should  consist  of  a  pier,  shed,  warehouse, 
track  connections  and  a  storage  yard;  that  these  factors 
should  be  so  balanced  and  equipped  that  all  classes  of 
freight  might  be  handled;  secondly,  that  the  type  of  con- 
struction adopted  should  be  such  that  the  money  expended 
would  earn  a  maximum  rate  of  interest  as  a  direct  invest- 
ment. 

Commercial  Life  of  Terminal  Unit 

The  commercial  life  of  the  unit  was  assumed  to  be  25 
yr.  This  assumption  was  based  on  the  belief  that  even 
though  the  unit  was  built  to  meet  the  maximum  require- 
ments of  the  present  time,  25  yr.  would  so  change  the 
equipment  used  in  transportation  that  an  entirely  new 


♦Resident  Engineer,  Steamship  Terminals  of  Connecticut 
Rivers,  Harbors  and  Bridges  Commission,  New  London,  Conn. 


there  would  be  no  advantage  in  building  any  part  of  it  to 
last  a  longer  period.  The  annual  cost,  Ir  +  M,  is  the 
first  term  of  a  progression  in  which  25  is  the  number  of 
terms  and  1  +  r  is  the  ratio.  The  serial  sum  of  this 
maintenance  and  interest  is  for  r  =  0.05, 

(Ir  +  M)  (1.0525  —  1)  (1) 
(1.05  —  1) 
Expression  ( 1 )  reduces  to 

2.4  I  +  48  M 
The  total  cost  of  a  structure  for  the  period  of  25  yr 
then  be  (2)  plus  the  initial  cost  I,  or 
3.4  J  +  48  M 

Of  two  structures  having  equal  facilities  for  operation, 
the  one  that  will  make  expression  (3)  the  smaller  is  tbe 
more  economical  type  of  construction  to  be  used. 


(2) 
will 

(3) 
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FIG.  2.    ALTERNATE  DESIGNS  FOR  NEW  LONDON  STATE  PIER 
None  of  them  was  accepted 


tutmg  m  the  expression  (3),  the  economic  advantage  of 
the  former  is  as  9.91  is  to  13.60.  That  is,  the  cost  of  each 
square  foot  of  the  timber  wharf  25  yr.  hence  is  $9.91, 
whereas  the  cost  of  each  square  foot  of  permanent  con- 
struction would  be  $13.60.  There  is  an  advantage  of  the 
concrete  construction  in  insurance  against  fire  and  a 
point  in  favor  of  the  wood  construction  in  this  case  based 
on  the  assumption  that  there  would  be  no  maintenance 
for  the  concrete-steel  construction  which,  of  course,  would 
not  be  literally  true. 

If  in  (1)  r  is  made  0.04,  (2)  will  become  1.66  7  + 
41.50  If,  and  (3)  will  become  2.66  7  -f  41.50  M.  That 
is,  the  cost  of  one  square  foot  at  the  end  of  25  yr.  would 
be  $8.14  for  the  wood  construction  and  $10.64  for  the 
permanent  construction.  The  effect  of  the  change  in  in- 
terest in  this  case  from  5  to  4%  illustrates  the  general 
principle  that  with  a  fixed  economic  advantage  the  lower 


timates  of  several  different  types.  These  were  known  as 
schemes  A,  B,  C,  D  and  E. 

Alternative  Designs;  Steel-Cylindek  Type 
The  foundation  of  the  site  of  the  proposed  structure  is 
sand,  gravel  and  boulders.  In  some  places  the  ma- 
terial is  light.  It  required  30  to  40  ft.  of  penetration  of 
a  13-m.  pile  to  bear  20  tons  as  given  by  the  Engineering 
News  formula.  This  uncertainty  of  the  foundation  made 
the  adoption  of  a  complete  filled  pier  with  deep  retaining 
walls  out  of  the  question.  For  the  purpose  of  computa- 
tion for  the  different  schemes  shown,  a  pier  125  ft.  wide 
and  1,000  ft.  long,  with  two  bulkhead  sections,  has  been 
assumed. 

The  subfoundation  for  the  pier  known  as  Scheme  A 
consisted  of  steel  cylinders  4.5  ft.  in  diameter  driven  as 
an  open  caisson  over  nine  piles  which  are  cut  off  at  the 
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elevation  of  the  harbor  bottom.  Concrete  is  then  to  be 
deposited  around  these  piles  with  a  drop  bucket,  from  2 
to  12  ft.,  and  allowed  to  set;  after  which  the  water  is 
pumped  out  of  the  caisson  and  the  remaining  space  filled 
with  concrete.  The  top  of  the  caisson  is  at  elevation  3 
ft.  above  mean  low  tide.  A  stone  cap  is  placed  on  top 
of  the  concrete  pier  and  the  steel  floor  system  placed  di- 
rectly on  this  cap.  The  range  of  tide  at  New  London  is 
about  3  ft.  A  stone  cap  was  used  in  preference  to  con- 
crete, as  it  would  better  resist  the  action  of  sea  water 
during  the  winter  months.  All  steel  is  protected  with  a 
covering  of  concrete. 

The  only  questionable  element  in  this  type  of  construc- 
tion is  the  concrete  that  is  poured  around  the  pile  tops 
to  seal  the  caisson.  In  soft  soil  it  would  be  necessary 
to  make  this  section  sufficiently  deep  to  balance  the  total 
hydrostatic  head.  This  would  require  15  ft.  of  concrete 
Because  of  the  method  of  pouring  this  concrete,  the  • 
strength  of  it  would  be  in  doubt,  In  addition  to  this 
there  is  a  possibility,  if  not  a  probability,  that  the  bould- 
ers that  exist  in  the  soil  on  the  proposed  site  would  make 
trouble  in  keeping  the  piles  in  clusters  close  enough  to 
permit  the  cylinders  to  pass  over  their  tops.  Since  these 
piers  are  designed  to  retain  the  total  load  of  240  tons,  it 
is  necessary  to  bring  this  with  steel  girders  to  the  pier, 
greatly  increasing  the  cost  of  the  steelwork  over  what  it 
would  be  for  spans  of  one-half  or  one  third  those  given. 
In  spite  of  the  uncertainty  and  extra  cost  of  the  type  of 
construction  mentioned,  many  engineers  have  used  it  dur- 
ing the  last  few  years,  doubtless  believing  the  disadvan- 
tages less  than  for  those  of  many  other  types  that  might 
have  been  used  under  like  circumstances.  For  the  com- 
parison of  all  schemes  shown,  r  is  assumed  to  be  0.05. 
The  estimated  cost  per  square  foot  is  $3.25  for  Scheme  A. 
This  design  is  not  shown  in  the  accompanying  sketches. 

The  maintenance  is  assumed  as  follows:  Asphalt  sur- 
face, $0.01  per  sq.ft.  per  yr. ;  fender  system,  $0.01 ;  con- 
crete, etc.,  $0,004;  total,  $0,024.  Inserting  these  quan- 
tities in  (3),  the  cost  for  the  period  of  25  yr.  is  found  to 
be  $12.20. 

Creosoted-Pile  Substructure 
The  next  type  investigated,  shown  as  Scheme  I),  con- 
templated the  use  of  creosoted  piles  driven  in  bents  10  ft. 
apart  with  piles  5  ft.  on  centers.    These  were  cut  off  at 
3  ft.  above  mean  low  water  and  capped  with  a  timber 
and  a  cast-iron  bearing  plate.    Obviously,  the  cap  men- 
tioned and  some  of  the  piles,  at  least  once  during  the 
period  of  26  yr.,  would  need  to  be  replaced.   The  replace- 
ment of  timberwork  beneath  a  solid-concrete  deck  is  dif- 
ficult and  very  expensive.    To  overcome  this  difficulty 
a  box  unit  of  concrete  was  used,  to  be  precast  and  cured 
in  the  yard  and  set  on  the  cast-iron  bearing  plates  by 
means  of  a  derrick  lighter.    Pipe  sleeves  are  inserted  at 
the. four  corners  to  receive  eye-bolts  for  making  fast  to 
the  unit.  ,  The  joints  between  these  units  are  to  be  calked 
with  oakum  and  the  whole  surface  covered  with  2  in.  of 
asphalt.    At  any  time  it  is  desired  to  repair  the  woodwork 
of  the  substructure  it  will  only  be  necessary  to  remove 
the  asphalt  and  lift  as  many  units  as  required,  replacing 
the  timberwork  from  the  top.    In  cases  where  the  creo- 
soted piling  is  long,  the  8  ft.  of  piling  saved  would  he  of 
advantage  in  getting  low  prices.    A  disadvantage  is  the 
fact,  that  whatever  bracing  of  the  bents  is  necessary 
would  have  to  be  done  at  mean  low  tide  or  under  water 


FIG.  4.    CONCRETE  GIRDERS  ON  NEW  LONDON  PIER 
CAST  IN  PAPER  SHEETING 

with  a  consequent,  increased  cost  of  maintenance  work. 
The  first  cost  of  this  pier  is  $1.78  per  sq.ft.  The  main- 
tenance is  estimated  as  follows:  Asphalt,  $0.01;  fender 
system,  $0.01;  track  and  woodwork,  $0.02;  total,  $0.04. 
This  gives  $7.97  as  the  cost  of  the  structure  at  the  end 
of  the  25-yr.  period. 

All-Concrete  and  Standard  Timbeb  Types 
The  next  type  of  structure  investigated  (Scheme  B) 
was  a  complete  concrete  pier,  concrete  pile  bents  spaced 
15  ft.  apart  with  a  concrete  girder  cap  tying  the  piles 


PIG.  5.    TESTS  OP  REIN  FORCED-CONCRETE  SLABS  FOB 
NEW  LONDON  PIER 
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together  and  a  concrete  U-section  deck,  showing  in  Fig. 
2.  It  was  thought  that  one  of  the  principal  disadvantages 
of  this  type  would  be  the  action  of  the  sea  water  on  the 
piles  around  high  tide.  To  overcome  this  action  a  wood 
sleeve  is  provided,  lined  and  attached  as  shown.  The  re- 
inforcement used  in  the  concrete  cap  is  structural  steel 
tied  to  the  concrete  pile  with  a  bolt.  On  the  cap  rest 
concrete  unit  sections  for  a  floor  system.  The  legs  of 
the  units  are  tied  to  the  pile  cap  at  each  bearing,  by 
means  of  bolts  through  the  legs  of  angles  and  extending 
into  the  units  as  bond  rods.  The  floor  units  are  to  be 
cast  in  alternate  sections  on  a  checkerboard  plan  to 
overcome  the  effect  of  expansion  and  contraction  due  to 
congealing  of  the  concrete  and  to  temperature  changes. 
A  spring-fender  system  of  timber  is  placed  on  the  outer 
edge  of  pier  to  absorb  as  much  as  possible  of  the  shock 
due  to  the  rolling  of  ships,  etc. 

The  cost  of  this  pier,  as  estimated  and  given,  is  $1.88 
per  sq.ft.  The  maintenance  is  as  follows:  Asphalt, 
$0.01;  fender  system,  $0.01;  tracks  and  concrete  pro- 
tection, $0.01 ;  total,  $0.03.  This  would  give  $7.65  for 
the  cost  of  the  structure  per  square  foot  25  yr.  hence. 

Scheme  C  is  a  standard  type  of  timber  construction 
with  a  concrete  deck  and  asphalt  pavement.  It  involves 
no  extraordinary  feature  of  design.  The  estimated  cost 
is  $1.83  per  sq.ft.  for  installation. 

The  maintenance  could  be  rated  as  follows :  Asphalt, 
$0.01 ;  fender  system,  $0.01 ;  bracing  and  piles,  $0.013 ; 
caps  and  stringers,  $0.03 ;  floor  plank,  $0.02 ;  total,  $0,083. 
This  would  give  $10.20  per  sq.ft.  as  the  cost  25  yr.  hence, 
and  it  is  highly  probable  that  the  maintenance  charges 
would  exceed  even  those  given. 

Type  of  Pier  Under  Construction 
As  a  result  of  the  foregoing  computations  and  esti- 
mates, another  type  was  made,  shown  at  Scheme  E,  which 
involves  some  of  the  construction  of  all  the  other  types. 
This  design  was  adopted  and  is  now  building.  The  width 
of  the  pier  is  made  200  ft.  instead  of  125.  The  central 
core  100  ft.  in  width  is  a  filled  section.  This  fill  carries 
two  central  tracks,  water-piping  foundations  for  a  ware- 
house, etc.  Increasing  the  width  of  the  pier  makes  it 
possible  to  put  a  large  warehouse  on  the  central  section 
for  time  storage,  thereby  saving  to  a  certain  extent  the 
usual  cost  of  transporting  goods  from  the  warehouse  to 
the  pier.  The  method  of  construction  has  been  to  first 
drive  the  piles  shown  as  bearing  piles  in  Fig.  3.  These 
inclose  the  filled  area.  Riprap  is  then  placed  around 
these  piles  to  the  elevation  of  mean  low  tide,  which  is  the 
cutoff  of  the  piles. 

The  stones  indicated  as  channel  stones  were  placed 
and  2-ply  "Paroid"  paper  pressed  in  between  them,  form- 
ing a  channel  directly  over  the  top  of  the  piles.  In 
the  channel  thus  formed,  a  reinforced-concrete  girder  was 
made  containing  about  1%  of  steel  in  the  bottom  and  an- 
chored to  the  piles  with  bond  rods  drifted  into  them  (Fig. 
4).  These  girders  were  put  in  at  low  tide.  The  paper 
was  sufficiently  strong  to  prevent  any  loss  of  cement.  This 
method  of  forming  the  foundation  of  the  wall  is  somewhat 
of  an  innovation,  but  it  has  worked  out  satisfactorily  and 
is  believed  to  be  preferable  to  a  wood  or  stone  platform 
or  grill  because  it  insures  a  bearing  on  each  pile  whether 
it  is  m  good  alignment,  cut  off  exactly  level  or  not.  The 
piles  were  cut  off  with  a  circular  saw  attached  to  a  frame- 
work operating  from  the  platform  above. 


The  deck  of  the  platform  outside  of  the  rubble  wall 
is  composed  of  precast  sections  of  reinforced  concrete. 
It  will  be  seen  from  Fig.  3  that  the  cross-section  of  these 
units  is  that  of  the  letter  IT.    They  are  for  the  most  part 
22.83  ft.  long,  6  ft.  wide  and  weigh  about  7  tons.  They 
are  laid  to  break  joints,  each  one  to  rest  on  three  supports, 
but  not  reinforced  to  be  continuous  over  the  middle  sup- 
port.   Cast-iron  plates  are  placed  on  top  of  the  piles 
and  pile  clamps  for  the  legs  of  the  unit  sections  to  rest 
on.    The  corrugated  section  of  the  floor  thus  formed  al- 
lows air  to  circulate  around  the  pile  clamps,  thereby  lessen- 
ing the  danger  of  dry  rot.   The  unit  sections  are  not  fast- 
ened to  the  timberwork  and  are  laid  with  a  slight  clear- 
ance at  the  edges  and  ends,  leaving  joints  to  be  filled 
with  a  mastic.   This  arrangement  was  made  to  add  to  the 
nonrigidity  of  the  structure,  so  as  to  obviate,  as  far  as 
practicable,  damage  to  boats  in  rolling  against  the  edge 
of  the  pier.    The  outer  edge  of  the  pier  is  of  timber  con- 
struction, having  a  solid  fender  system  such  as  used  in 
New  York  Harbor. 

Slip  Details;  Progress  of  Work 
The  slips  are  150  ft.  wide  on  either  side  of  the  pier 
and  have  a  depth  of  33  ft.  at  mean  low  tide.  A  heavy  cast, 
iron  bit  has  been  designed,  having  two  posts  tipped  back 
from  the  face  of  the  pier  to  prevent,  as  far  as  practicable, 
the  hitch  from  slipping  up  and  off.  Fig.  4  shows  the 
column  foundations  for  the  warehouse,  also  the  depressed 
tracks  on  the  center  of  the  pier.  The  photograph,  Fig.  1, 
shows  the  state  of  completion  of  the  work  about  June  1, 
1915.  The  rubble  masonry  wall  is  nearly  completed. 
Some  of  the  unit  floor  sections  can  be  seen  as  placed  in 
their  final  position. 

The  cost  per  square  foot  of  the  structure  is  $1.38.  The 
maintenance  (the  items  referring  to  timberwork  being 
corrected  in  the  ratio  of  the  platform  or  timber  section  to 
the  filled  section)  may  be  estimated  as  follows:  Asphalt, 
$0.01;  fender  system,  $0.0056  (0.01  Lf -[ )  ;  bracing  and' 
piles,  $0.0033  (0.006  ;  tracks  and  concrete  deck, 

$0.005 ;  total,  $0.0239. 

The  total  area  of  the  pier  is  221,000  sq.ft.  The  total 
cost  for  the  25-yr.  period,  on  the  basis  previously  com- 
puted for  the  other  sections,  is  $5.85. 

Tests  of  the  Unit  Flook  Slabs 


The  concrete  used  for  the  floor  units  is  a  1:2:  4  mix. 
The  sand  used  is  from  Long  Island;  the  stone,  local  gravel 
or  crushed  trap  rock.  A  unit  made  November,  1914,  with 
gravel  aggregate,  local  sand  and  Alsen  cement,  was  tested 
to  destruction.  The  sand  ranged  from  very  fine  to  gravel 
yz  in.  in  diameter.  The  stone  was  crushed  cobbles  rang- 
ing from  crusher  dust  to  stone  2y2  in.  in  diameter.  The 
unit  was  supported  on  three  carefully  placed  supports  sim- 
ilar to  the  pile  caps,  leaving  two  equal  spans.  A  load  was 
applied  at  the  middle  of  these  spans.  The  loads  were 
applied  in  separate  increments  by  placing  units  as  shown 
in  Fig.  5. 

1.  Total  load,  52,319  lb.;  stress  in  concrete,  c  -  -  242 
lb.  per  sq.in.  (computed)  ;  stress  in  steel,  s  =  10,340  lb. 
per  sq.in.  (computed) .  There  were  no  cracks  in  the  unit. 
It  was  acting  as  a  continuous  beam  under  this  load. 

2.  Total  load,  65,925  lb. ;  c  =  323,  s  -  13,830. 
There  were  no  cracks  in  the  unit. 

3.  Total  load,  79,170  lb.;  c  =  301,  s  =  16,700.  The 
tensile  strength  of  the  concrete  over  the  middle  support 
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dropped  a  Few  minutes  alter  this  load  was  applied.  For 
the  rest  of  the  loads  the  unit  acts  as  two  simple  beams. 

4.  Total  load,  92,821  lb.;  c  =  729,  s  =  31,100. 
Small  diagonal  cracks  appeared  leading  from  the  point 
of  application  of  the  loads. 

5.  Total  load,  109,922  lb.  A  short  time  after  this  load 
was  applied,  the  tension  steel  pulled  through  the  leg,  rup- 
turing it.  The  unit  failed  by  lack  of  bond  on  the  rods 
near  the  supports.  This  perhaps  would  have  been  greater 
had  the  leg  of  the  unit  been  thicker.  There  were  two  rods, 
]  sq.in.  each,  in  a  7-in.  leg.  The  bond  on  the  rods  com- 
puted as  151  lh.  at  rupture.  The  shear  through  the  legs 
computed  at  78  lb.  The  equivalent  uniform  load  on  the 
unit  would  have  been  about  1,600  lb.  per  sq.ft. 

Engineers  and  Contractors  Engaged 
This  work  is  being  carried  out  under  the  supervision 
of  the  Rivers,  Harbors  and  Bridges  Commission  of  the 
state.  William  T.  Donnelly,  of  35  Battery  Place,  N.  Y., 
was  employed  as  consulting  engineer  of  the  project.  W. 
E.  Clarke,  formerly  construction  engineer  for  the  United 
Fruit  Co.,  located  at  Bocas  del  Toro,  Panama,  was  em- 
ployed as  resident  engineer  and  is  in  charge  of  the  work. 

The  T.  A.  Scott  Co.,  of  New  London,  has  the  general 
contract,  and  the  New  England  Construction  Co.,  of 
Springfield,  Mass.,  has  the  subcontract  for  the  masonry. 

The  compilation  of  the  material  and  studies  presented 
here  were  made  by  G.  L.  Bilderheck,  Assistant  Engineer, 
under  the  direction  of  the  writer. 


horsepower  of  increased  rapacity  sufficient  to  cover  the 
investment  and  maintenance  of  the  storage  scheme. 

The  dam  itself,  some  typical  sections  of  which  arc 
shown  in  the  accompanying  sketches,  is  to  be  of  a  hollow 
type,  with  reinforced  floor  slabs  supporting  a  series  of 


Sto  Fipsviaeas  Rabies3 

The  $too.i)()0  water-storage  and  regulation  scheme  pro- 
posed by  the  Quebec  Streams  Commission  for  the  St. 
Francis  River  in  the  Province  of  Quebec  was  briefly  noted 
in  Engineering  News  of  Sept.  2,  1915,  p.  457.  Contract 
for  tile  storage  dam  has  recently  been  let  to  Madden  & 
Co.,  of  Quebec,  for  .$101,000. 

The  regulation  scheme  briefly  comprises  a  large  stor- 
age dam  at  the  outlet  of  Lake  St.  Francis  and  the  pur- 
chase of  about  4  sq.mi.  of  land  to  be  flooded  and  power 
rights  now  held  by  individuals  on  Lake  St.  Francis  and 
Lake  Aylmer  (just  below).  By  raising  the  water  level  of 
Lake  St.  Francis  27  ft.  the  storage  capacity  will  be 
increased  by  438  sq.mi.-ft.,  making  it  feasible  to  regu- 
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F16.H  

Section  A-A,  Fig.l 


F16.3  — 
Section.  B-B,  Fig.l 
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F16.4 
Section  C-C,  Fig.l 


FI6.5 
Section  D-D,  Fig.l 


FIGS.  2  TO  5.    SECTIONS  THROUGH  THE  ST.  FRANCIS  DAM 
Fig    2 — Through  typical  panel.     Fig.  3 — Through  sluices. 
Fig.  4— Through  spillway.    Fig.  5— Through  log  slide 

buttresses,  which  in  turn  on  the  upstream  side  carry  a 
deck  slab,  flat  on  the  outside  Face  and  arched  on  the  inside 
(15-ft.  radius).  The  buttresses  also  carry  a  concrete 
roadway. 

The  buttresses  are  5  ft.  thick  and  are  on  20-ft.  centers 
generally.  In  the  gate  section  the  buttress  faces  are 
vertical  and  have  stop-log  and  gate  grooves,  as  shown  in 
Fig.  2.  At  the  log  sluice  also  the  buttresses  have  a  verti- 
cal face  and  show  stop-log  and  log-slide  grooves.  The 
deck  is  carried  on  seats.  The  deck  slab  has  the  slope  of 
the  buttress  faces,  except  for  a  vertical  top  section.  At 
the  log  sluice  a  solid  wall  replaces  the  deck  slab,  as  shown 
in  the  section,  Fig.  5. 

The  floor  slab  varies  in  thickness  from  15  to  36  in. 
The  reinforcement  is  of  %-in.  square  twisted  steel  bars 
bent  so  as  to  be  3  in.  above  the  bottom  of  the  slab  at 
buttresses  and  3  in.  below  the  top  of  the  floor  between 


GOLRA1NE 


 -te^*^ 

FIG.  1.   PLAN  OF  HOLLOW  CONCRETE  STORAGE  DAM,  ST.  FRANCIS  RIVER,  QUEBEC 


late  for  a  constant  discharge  of  600  sec.-ft,,  whieh  is  an 
increase  of  500  sec.-ft.  over  the.  present  minimum. 

The  total  fall  along  the  river  is  about  900  ft.,  so  that 
about  41,000  hp.-yr.  additional  is  possible;  but  only  200 
ft.  available  head  is  now  utilized,  so  that  the  increase 
of  power  from  the  scheme  will  be  about  6,000  hp.-yr. 
The  present  power  users  will  be  charged  a  sum  per 


buttresses.  The  inner  corner  between  the  deck  and  floor 
will  be  filled  with  rock  and  faced  witli  mortar.  The  two 
cutoff  walls  will  be  3  ft.  thick  and  10  ft.  high.  At  the 
end  panels  they  are  joined  and  run  as  a  bulkhead  into  the 
banks.  Cutoff  walls  and  floor  are  monolithic.  For  floors, 
buttresses,  aprons,  etc.,  the  concrete  will  be  a  1 :  2% : ;j 
mix,  and  For  the  deck  slab  and  arches  a  1:2:4  mix. 
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The  fiver  bed  at  the  site  of  the  dam  shows  stiff  clay, 
with  small  boulders  and  -ravel.  Solid  rock  was  found 
at  I  I  to  48  ft.  During-  construction  the  river  will  be 
'liveried  through  a  cut  channel  and  the  bed  e.xeavated 
for  foundations  in  hardpan  (2  ft.  before  natural  bottom). 

The  work  is  being  done  under  the  direction  of  the 
Quebec  Streams  Commission,  Hon.  S.  N".  Parent,  Chair- 
man; 0.  Let'ebvre,  Chief  Engineer,  and  Arthur  Amos, 
Hydraulic  Engineer. 


The  concrete  lining  of  the  double-track  Diana  tunnel 
on  the  Louisville  &  Nashville  R.E.  has  been  placed  by 
the  pneumatic  system.  The  tunnel  is  on  the  new  line 
to  Birmingham,  Ala.  {Engineering  News,  Feb.  5,  1914). 
It  is  1,520  ft.  long,  in  limestone  and  shale,  and  required 
timbering  throughout.  For  about  1500  ft.  at  the  north 
end  this  timbering  had  to  be  removed  in  advance  of  the 
concrete,  but  for  the  remainder  of  the  distance  the  tun- 
nel section  was  large  enough  for  the  lining.  Traffic  was 
handled  on  one  track. 

Steel  forms  of  the  Blaw  type  were  used,  with  steel  plates 
for  the  side  walls  and  2l/2x5i/2-in.  pine  lagging  for  the 
a  rch.  The  sides  were  stiffened  by  vertical  I-beams,  against 
which  were  two  lines  of  horizontal  timbers  secured  to  the 
rock  by  anchor  bolts.  Struts  from  the  I-beams  carried 
transverse  members,  on  which  were  mounted  jacks  sup- 
porting the  arch  ribs.  There  were  two  sections  of  the 
forms,  each  .V)  ft.  long,  traveling  on  rails.  The  sides  of 
the  forms  abutted  against  the  footings,  which  were  built 
in  advance  of  the  forms. 

The  mixer  plant  was  in  the  approach  cut,  about  75  ft. 
from  the  portal,  working  first  at  the  south  end  and  then 
at  the  north  end.  Spoil  from  the  tunnel  was  crushed 
to  form  the  coarse  aggregate.  Sand  and  cement  were  de- 
livered by  cars  and  hauled  up  incline  tracks  to  the  top  of 
the  material  bins.  The  materials  were  supplied  to  a 
measuring  hopper,  which  delivered  10-ft.  batches  to  the 
mixer  chamber  beneath. 

An  8-in.  steel  pipe  was  laid  along  the  subgrade  from 
the  mixer  to  the  forms  and  then  turned  vertically,  ending 
in  a  Y  with  two  8-in.  branches.  These  branches  led  into 
the  crown  of  the  arch  for  about  20  ft.,  each  ending  in  an 
elbow  at  the  side  wall,  with  a  9-ft.  length  of  8-in.  hose. 


PLACING  CONCRETE  LINING  IN  A  TUNNEL  UNDER 
RAILWAY  TRAFFIC 

T1The'dCihaJonnin'nP<inrtr.ied  by  ja?£s  on  the  h°"ZOntal  beams, 
ine  diagonal  line  in  the  rear  is  the  concrete  pipe  to  the  arch 


-Men  with  rope,-,  pulled  the  hose  to  and  fro  to  secure  even 
distribution  of  the  concrete.  The  concrete  was  deposited 
on  one  side  till  the  wall  was  2  to  (i  ft.  high;  then  it 
was  diverted  to  the  other  side,  in  order  to  balance  the 
pressure  on  the  forms. 

For  concreting  the  arch,  the  hose,  elbows  and  one  branch 
pipe  were  removed  and  a  short  piece  of  hose  attached  to  the 
remaining  pipe.  W  hen  the  concrete  reached  the  end  of 
the  hose,  this  was  removed  and  the  concrete  blown  in  di- 
rectly from  the  pipe.  The  forms  were  left  in  place  for 
sixty  clays  at  first,  but  afterward  the  time  was  reduced 
to  four  days. 

Where  the  temporary  timbering  was  removed  the  cavi- 
ties were  filled  with  a  packing  of  75%  limestone  screen- 
ings and  25%  sand,  blown  in  by  compressed  air. 

The  work  was  done  in  41  sections  of  35  ft.,  containing 
about  250  cu.yd.  each.  The  concreting  of  a  section  aver- 
aged 24  hr.,  with  a  minimum  of  15  hr.  The  distance  for 
conveying  the  concrete  by  compressed  air  averaged  400 
ft.,  with  a  maximum  of  925  ft.  The  force  consisted  of 
13  men  for  concreting  and  10  for  constructing  the  foot- 
ings and  shifting  the  forms. 

The  work  was  done  by  the  Meacham  Contracting  Co.. 
of  Hopkinsville,  Ky.,  using  the  McMichael  pneumatic 
plant  supplied  by  the  Concrete  Mixing  and  Placing  Co., 
of  Chicago.  It  was  under  the  supervision  of  II.  C.  Wil- 
liams, Chief  Engineer  of  Construction,  Louisville  &  Nash- 
ville R.R.   George  B.  Bryson  was  Resident  Engineer. 


The  City  of  Oakland,  Calif.,  has  a  municipal  garage, 
established  in  L913,  which  has  the  care  of  all  motor  cars 
owned  and  operated  by  the  city  except  those  used  by  the 
fire  and  police-departments.  There  were  18  cars  when  the 
garage  was  started  and  there  are  10  cars  now.  Operating 
costs  have  been  made  the  subject  of  considerable  study 
and  are  presented  in  the  1915  annual  report  of  tin 
Commissioner  of  Streets. 

The  functions  of  the  garage  have  been  increased  from 
mere  daily  care  and  minor  repairs  to  the  full  duties  of 
a  repair  garage,  requiring  a  modern  machine  shop  and 
an  increase  in  the  number  of  machinists,  but  resulting 
in  a  lower  cost  per  mile  in  the  upkeep  of  the  machines. 
The  garage  does  ordinary  repairing,  thorough  overhauling 
once  in  each  12  or  18  months,  body  building,  upholstering 
and  even  the  making  of  parts  and  rebuilding  of  entire 
cars. 

A  complete  check  is  kept  on  the  use  of  the  machines  by 
an  "in-and-out"  register.  Complete  check  is  kept  on  the 
handling  of  the  machines  by  the  '•efficiency  marking  sys- 
tem on  auto  drivers"';  and  the  segregated  cost  against  each 
machine  gives  a  complete  check  on  operation. 

The  table  shows  the  analyzed  cost  data.  These  records 
are  kept  for  the  double  purpose  of  checking  the  efficiency 
of  the  garage,  car  and  driver  and  to  serve  as  a  basis  for 
apportioning  the  cost  among  the  various  departments  of 
the  municipal  government.  Comparison  with  garage- 
operating  costs  elsewhere  shows  these  to  be  unusually  low. 

COST  OF  OPERATING  MOTOR  CARS.  OAKLAND,  CALIF. 

1913-14  1914-15 

Maintenance  cost                                      $17,541.34  $20,101. 7X 

Number  of  cars                                                  35  40 

Average  miles  per  car                               6.683  7,066 

Average  cost  per  car..                                 $501.17  $502.54 

Average  cost  per  mile                                       .075  .071 

Average  miles  per  gallon  gasoline....    13. 7f> 
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Many  engineers  in  the  Northwest  have  contended 
that  the  climate  is  so  equable  as  not  to  call  for  expansion 
joints  in  reservoirs.  L.  D.  Kelsey,  City  Engineer  of 
Aberdeen,  Wash.,  had  the  courage  to  construct  a  7,250,- 
000-gal.  reinfo reed-concrete  reservoir  without  expansion 
joints.  The  reservoir  is  160  ft.  square  on  the  bottom, 
has  slopes  of  1  on  2  and  a  depth  of  about  25  ft.  from  the 
bottom  to  the  top  of  the  embankment.  The  embankment 
had  to  be  made  by  a  fill  of  sand  and  clay  and  was  settled 
as  the  dirt  was  placed  by  keeping  water  from  a  hose  run- 
ning upon  it.    This  fill  was  allowed  to  stand  over  win- 


PLACING   REINFORCED -CONCRETE   RESERVOIR  LINING, 
ABERDEEN,  WASH. 

ter.  When  the  slope  and  the  top  were  dressed  off  in  the 
spring  the  fill  was  found  to  be  thoroughly  compacted,  and 
careful  levels  showed  that  no  settlement  had  occurred. 

The  lining  of  both  the  bottom  and  slopes  was  6  in.  thick, 
with  a  toe  at  the  bottom  and  a  parapet  at  the  top  of  the 
slope.  The  lining  consisted  of  a  5-in.  concrete  base,  using 
one  sack  of  cement  to  5  cu.ft.  of  concrete,  and  a  1-in.  top  of 
1  part  of  cement  and  2y2  parts  of  sand.  The  reinforcing 
(see  view)  placed  at  the  middle  of  this  6-in.  slab  was  No. 
28  triangular  mesh,  lapped  4  in.  The  joints  between 
days'  work  were  made  by  thoroughly  wetting  the  old  sur- 
face and  dusting  with  dry  cement  before  the  new  concrete 
was  placed.  The  concrete  was  kept  wet  one  week  after 
placing. 

No  cracks  have  appeared  except  slight  hair  cracks  at 
the  joints  between  days'  work,  and  no  leakage  of  any 
noticeable  amount  has  occurred. 


Cos&tiraet  Pl^xas  £@5P  Sewer  W®t°fe 

The  method  used  in  presenting  data  on  the  construc- 
tion plans  of  the  new  south-side  storm  sewer  at  Colum- 
bus, Ohio,  appears  to  have  many  advantages.  Roughly, 
there  is  a  main  storm  sewer  6, 700  ft.  long,  of  concrete 


 Sewer,  lobe  constructed  under  this  Contract 

 Sewer,  existing? 

-° — — 0 —  Water  Main 

*  x —  OasMain 

 City  Corporation Line 

 Street  Railway 


FIG.  1. 


|  Pail  road 

•  Manhoie  (in  Pianjto  be  constructed  under  this 

Contract 

o       Manhoie  (in  Pian) existing- 

— '           Manhoie  (in  Pfofi/e)to  be  constructed  under 

— — — - —  this  Contract 

 j  i  ' Manhole  (in  Prof//e)existingr 

•  Catch  Basin  (in  Ptan)to  be  constructed  under 
°        Catch  Basin  (in  P/an)existingi    ,S  0n  a 

O      Item  and  Sheet  ffeterence,  respectively 
i — i  ,—,      Improved  Street 

SYMBOLS  USED  ON  STANDARD  SEWER  PLANS 
OF  COLUMBUS,  OHIO 


construction,  varying  in  diameter  from  108  to  120  in., 
with  a  system  of  connecting  laterals  varying  in  size  from 
12-in.  pipe  to  72-in.  concrete,  comprising  an  area  of  about 
1  sq.mi. 

There  are  12  sheets  of  standard  plans,  14x39  in.  each. 
Blueprints  of  these  are  folded  to  7y2x5  in.,  to  just  fit 


QUANTITIES 

350 Lin.  Ft.  15" Pipe,  Av,  Cut  79' 
I  Manhole 


QUANTITIES 
595 bin. Ft.  oFIE'Pipe,  Jv.  Cut  7.7' 
r"  Manho/es 


SWT/Oil  0 

1 

Z 

3 

4 

5 

6 

7 

a 

9 

+45 

6R0UND 

65.6 

66.Z 

66.S 

66.5 

66.9 

68.6 

67.6 

67.Z 

67.7 

66.1 

68.6 

GRADE 

57.85 

56.15 

56.45 

58.75 

59.30 

59.60 

59.90 

60.SO 

60.50 

60.6 

6.-..W 

CUT 

7.6 

6.1 

7.6 

7.6 

7.6 

s.o 

7.9 

7.0 

7.Z 

7.3 

7.7 

B.M.  63.52  C.B.,S.W.  Cor.  Markison  Ave.  and  7^  St. 
Note  Book  No.  HO 9,  Page  8! 
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SOU  THWOQD     I5'L  II 


FIG.  2.    TYPICAL  PORTION  OF  STANDARD  SEWER  PLANS 
OF  THE  CITY  OF  COLUMBUS,  OHIO 

the  pocket,  the  title  coming  in  the  lower  right-hand  cor- 
ner, so  that  by  pressing  back  the  corner  of  the  outside 
fold  the  title  of  each  sheet  is  always  exposed.    Sheet  1 
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*  an  ia3ex  plan  of  the  whole  system,  showing  the  size 
of  the  various  sewers  and  the  sheet  number  where  the 
details  of  each  section  are  to  be  found.  Besides  these, 
Sheet  1  contains  a  list  and  description  of  the  52  items' 
of  the  contract  and  a  list  of  the  items  on  which  alternate 
bids  will  be  received.  The  symbols  shown  in  Fig.  1  are 
used  on  this  plan. 

Other  sheets,  with  the  exception  of  Sheet  10,  show 
plans,  profiles  and  details  of  itemized  sections  of  the 
different  sewers.  Sheet  10  shows  'the  standard  cross- 
sections  of  all  sewers.  Fig.  2  is  a  good  example  of  the 
method  in  which  detail  data  are  presented,  which  seems 
to  be  a  particularly  handy  form  for  the  estimator.  Sepa- 
rate bids  were  received  on  each  of  the  52  items  and  on 
the  alternate  designs  for  the  same  item. 

The  City  Engineer  of  Columbus,  under  whose  super- 
vision the  plans  were  prepared,  is  Henry  Maetzel,  with 
W.  J.  Weaver  engineer  in  charge,  and  the  contractor  is  the 
-1.  C.  Garland  Co.,  Toledo,  Ohio. 


aimd  SfteeH  PSp@* 

By  R.  S.  LoBDf 
The  joints  in  use  on  wrought  pipe  have  until  recent 
years  been  threaded.    Many  different  shapes  have  been 
used  for  making  the  couplings,  with  some  variation  in 
the  threads  cut.    A  few  varieties  will  be  noted. 

Threaded- Joint  Pipe  Couplings 
The  standard  pipe  coupling,  Fig.  1,  has  a  compara- 
tively short  body  with  threads  out  to  the  extreme  edge 
and  is  not  intended  lor  heavy  pressures  or  difficult  condi- 
tions. The  line-pipe  coupling.  Fig.  2,  is  larger  and 
heavier  and,  in  addition  to  its  long  bearing  of  threads, 
has  an  overhanging  extension,  which  is  intended  as  a 
convenience  for  calking  in  case  of  leakage,  as  well  as  a 
reinforcing  section.  This  feature  is  emphasized  in  the 
air-line  coupling,  Fig.  3,  in  which  the  recess  for  lead  is 
large  enough  to  permit  thorough  calking.  This  leading 
Feature  is  used  because  of  the  fact  that  it  is  impossible 
m  diameters  4  in.  and  larger  to  make  screw  joints  that 
M  ill  hold  high  pressure  of  air  and  gas  without  probability 
of  leakage. 

The  inserted  joint,  Fig.  4,  is  used  in  easing  where  a 
common  collar  would  obstruct  the  passage  within  a  larger 
casing.  The  flush  joint,  Fig.  5,  is  used  in  the  same  way 
where  external  smoothness  is  more  important  than 
strength.   Neither  shape  is  used  in  pipe  lines. 

Flanges  are  rarely  used  on  wrought,  pipe,  except  in 
steam  piping  and  for  connections  to  valves  and  fittings 
In  large  diameters  it  is  difficult  to  make  the  thread  in  a 
Hange  tight  ;  peening  the  end  of  the  pipe  for  the  purpose 
"I  stopping  leakage  is  a  common  practice.  '  The  modern 
Van  Stone  joint  is  an  improvement  in  flanges  It  is 
made  by  belling  out  the  end  of  the  pipe  at  right  angles 
I"  the  axis  of  the  pipe.  The  flanges,  without  thread  but 
machined  to  the  curve  of  the  hell,  are  of  course  put  on 
>''<'  Pipe  before  the  end  is  expanded.  The  gaskets  are 
inserted  between  the  ends  of  the  pipe  rather  than  between 
the  cast  fiances. 
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In  the  early  days  of  the  natural -gas  business,  engineers, 
realizing  the  weakness  of  large  screw  couplings,  turned  to 
lead  for  sealing  joints.  The  Kimberley  joint,  Fig.  6, 
was  a  heavy  forged  collar  with  ample  lead  space  for  calk- 
ing, but  without  provision  for  locking.  The  Converse 
joint,  Fig.  7,  was  made  by  locking  wrought  pipes  in  a, 
cast-iron  hub  by  means  of  projecting  rivets  on  the  pipe 
made  to  engage  in  slots  inside  the  hub.  When  locked 
the  joints  were  leaded.  This  joint  was  in  common  use 
for  large  pipe  lines  25  years  ago ;  most  of  them  now  have 
rubber  clamped  against  the  lead  to  stop  leakage,  or  the 
lines  have  been  relaid  with  a  rubber-sealed  joint.  The 
McKee  coupling  was  somewhat  like  the  Converse;  the 
lock  was  made  by  a  series  of  rivets  set  in  spiral  lines, 
inserted  in  spiral  grooves,  and  leaded. 
_  The  Matheson  joint,  Fig.  8,  is  of  bell-and-spigot  de- 
sign, the  bell  being  formed  by  expanding  one  end  of  the 
pipe  sufficiently  to  inclose  the  spigot  end  and  the  neces- 
sary lead  space.  This  joint  is  in  common  use  for  water 
lines  in  the  West,  where  freight  rates  run  up  the  cost 
of  cast  iron.  When  used  for  gas  lines,  rubber  is  usually 
clamped  on  to  insure  tightness  as  well  as  rigidity. 

Rubber-Packed  Pipe  Couplings 
Rubber-packed  couplings  have  opened  a  great  field 
for  inventors.  While  many  differences  in  detail  arc  to 
be  noted  in  the  different  couplings,  they  seem  to  divide 
readily  into  two  general  classes— those  intended  to  be 
packed  by  the  pressure  of  fluid  carried  and  those  packed 
by  force  applied  externally,  working  against  the  pressure 
within. 

From  1891  to  1905  all  Dresser  couplings  (one  of  the 
earliest)  were  made  with  cast-iron  sleeves,  or  center  rings, 
as  they  are  commonly  called.  The  first  followers,  or  end 
rings,  were  of  cast  iron,  but  the  change  to  malleable  iron 
was  made  quite  early.  Where  cast-iron  center  rings  Over- 
lapped the  rubbers  and  the  end  rings  merely  served  to 
crowd  the  rubbers  forward  into  the  recesses  under  the 
center  rings,  this  proved  to  be  too  much  of  a  strain  on  the 
latter. 

The  Dayton  coupling,  Fig.  10,  changed  the  faces  of 
the  center  rings  and  rubbers  so  that  they  met  on  a  slope, 
tending  to  drive  the  rubber  down  against  the  pipe.  The 
Hammon  coupler,  Fig.  11,  placed  the  rubber  under  tin- 
projecting  edge  of  the  center  and  the  compression  was 
applied  by  crowding  the  rubbers  forward  into  the  stuffing- 
box,  thus  putting  the  heaviest  strain  of  the  compressed 
rubber  on  the  center  ring.  The  most  radical  change  in 
the  early  Hammon  coupling  was  the  eccentric  feature, 
which  made  it  fit  equally  well  whether  the  pipes  were 
laid  in  a  straight  line  or  at  an  angle  up  to  10°  or  12°. 
The  eccentric  features  of  this  coupling  required  an  excess 
of  material  and  increased  the  cost,  but  it  still  has  many 
friends  who,  on  account  of  its  convenience,  will  use  no 
other. 

In  the  Custer  type  (1905)  the  center  ring  was  made 
of  steel,  and  the  change  of  material  was  soon  made  by 
other  manufacturers.  The  Custer  coupling.  Fig.  12; 
shows  a  center  ring  with  outwardly  flaring^bell-sliaped 
rubber  recesses  and  an  enlarged  interior,  giving  great 
room  to  swing  at  a  sharp  angle,  if  properly  controlled, 
so  that  an  equal  pressure  can  be  maintained  on  the  rub- 
bers. In  order  to  maintain  this  pressure  on  the  rubber, 
it  is  necessary  to  have  an  end  ring  with  broad  face  to 
close  the  opening,  without  much  clearance.    Rubber  has 
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a  habit  of  escaping  from  pressure  by  crawling  through 
an  opening,  and  the  original  Custer  couplings  were  weak 
along  this  line. 

From  the  beginning  of  the  steel-center-ring  business, 
the  dividing  stops  or  lugs  have  differed.  Neither  Custer 
nor  Dayton  made  a  square  stop  by  which  the  rings  could 
be  squared  up  against  the  ends  of  the  pipe,  and  the  ten- 


An  entirely  new  coupling  is  being  made  by  the  Ham- 
mon  company  and  is  largely  the  invention  of  H.  D.  Hilde- 
brand.  The  new  design,  Fig.  17,  is  made  close  down  to 
the  pipe  and  the  bolts  have  a  hook  at  the  head  end  and 
a  clip  at  the  nut  end.  The  pull  is  as  direct  against  the 
gasket  as  it  is  possible  to  get  it.  The  strength  of  the 
ring  is  made  in  the  direction  of  this  pull  of  the  bolts  so 
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dency  to  slip  a  lug  past  the  edge  of  the  pipe  often  made 
it  difficult  to  shape  up  the  joint  as  it  should  be. 

Dresser  adopted  a  ridge  running  entirely  around  the 
interior  of  the  center  ring,  making  a  square  stop  that  lined 
up  the  rings  very  satisfactorily.  This  method  is  now 
used  by  Dayton.  Hammon  has  always  used  square  de- 
tachable lugs  forming  a  perfect  stop  to  line  up  the  pipe ; 
they  can  be  removed  by  hammering  if  it  is  desirable  to 
use  the  ring  as  a  sleeve. 

Improvements  in  Rubber-Packed  Couplings 

En  the  evolution  of  steel  end  rings  very  different  de- 
signs have  been  used.  It  has  been  found  difficult  to  get 
sufficient  stiffness  in  a  forged  ring  to  resist  the  tendency 
to  lean  forward  unduly  under  the  heavy  pull  of  the  bolts. 
It  is  impossible  to  rib  up  and  strengthen  a  forging,  as 
is  done  in  a  malleable  casting;  consequently,  when  the 
center  ring  incloses  the  gasket,  preventing  any  bursting 
strain  from  coming  on  the  end  ring,  malleable  iron  is  a 
better  material  for  a  stiff  gland  than  steel.  For  this 
reason  Hammon  has  manifested  a  preference  for  malle- 
able end  rings,  Fig.  13,  wide  on  the  face  against  the 
gasket  and  sufficiently  rigid  to  resist  the  bolting  strain. 
'  Custer  has  cut  steel  rings  out  of  plate,  Fig.  14,  press- 
ing them  into  cup  shape.  Dresser  uses  steel  plate,  but 
presses  it  so  that  the  gaskets  can  be  inclosed  and  a  ring 
obtained  that  stands  up  well  against  the  bolts.  Dayton 
uses  a  special  rolled  shape  resembling  a  T-bar,  Fig.  16, 
which  also  incloses  the  gaskets.  The  standards  of  the 
various  manufacturers  as  made  at  the  beginning  of  this 
year  will  pack  an  ordinary  pipe  line  very  satisfactorily. 


that  it  cannot  be  bent  between  the  bolts.  The  shallow 
depth  in  radial  lines  will  permit  of  better  adjustment 
to  irregular  pipe  than  can  be  obtained  where  the  usual 
wide  flange  is  used.  In  addition  there  is  the  saving  of 
more  than  half  the  labor  of  bolting  up,  since  these  bolts 
hook  on  and  are  tightened  immediately. 

The  Advantages  of  Plain-End  Pipe 

The  plain-end  pipe  is  the  easiest  line  to  join  together 
and  has  the  tightest  joint  known.  The  pipes  themselves 
are  simple,  are  not  likely  to  be  damaged  seriously  in  han- 
dling and  are  easily  cut  into  short  lengths  if  that  becomes 
necessary.  The  unbroken  film  of  mill  scale  over  them 
helps  against  corrosion,  making  a  thin  plain-end  line  as 
durable  as  a  heavy  screwed  line  with  its  deep-cut  threads 
and  tong  scars.  With  a  good  coating  of  preservative 
paint,  it  is  possible  to  insure  long  life  with  much  lighter 
than  standard  pipe. 

The  joints,  when  properly  constructed  and  anchored, 
are  capable  of  making  bends  up  to  5°  without  danger  of 
leakage.  This  absolutely  tight  condition  insured  by  a 
good  gasket  is  perhaps  the  strongest  point  in  favor  of 
such  a  line,  but  the  fact  that  it  can  give  and  take  under 
change  of  temperature  or  settlement  without  making  a 
break  puts  it  in  a  class  by  itself. 

As  to  strength,  repeated  tests  of  various  modem  coup- 
ling have  shown  them  to  be  in  all  cases  stronger  than 
the  pipe  itself,  although  made  of  the  same  thickness  of 
material.  In  the  one  point  of  rigidity,  it  must  depend 
upon  some  method  of  anchorage,  such  as  a  covering  of 
earth  in  the  ditch  or,  if  exposed  on  a  bridge,  a  secure 
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fastening  to  the  bridge  itself.  It  would  be  unwise  to 
recommend  plain-end  pipe  for  exposed  lines  carrying 
heavy  pressures  without  anchorage,  as  slight  deflections 
quickly  upset  the  balance  of  pressures  and  the  line  will 
•    most  surely  be  forced  apart. 

The  most  vital  point  in  a  plain-end  coupling  is  of 
course  the  gasket.  Under  conditions  of  air,  water  or  dry 
gas  carried  in  a  line,  the  rubber  will  doubtless  last  as 
long  as  the  pipe  itself  and  no  better  packing  can  be 
devised.  In  recent  years  gasoline  has  come  to  be  a  com- 
mon thing  in  natural-gas  lines.  Common  rubber  cannot 
long  resist  gasoline,  but  fortunately  rubber  compounders 
have  come  to  the  rescue  with  new  compounds. 

While  natural  gas  has  been  the  particular  field  of 
plain-end  pipe,  it  has  been  used  to  some  extent  on  arti- 
ficial gas,  air,  water  and  oil  lines,  and  the  demand  in 
these  fields  seems  likely  to  increase.  It  is  a  most  con- 
venient line  for  carrying  air  for  quarries  and  mines,  the 
saving  in  power  through  the  elimination  of  leakage  mak- 
ing it  especially  valuable.  If  the  improved  gaskets  stand 
as  well  against  drip  oil  as  they  do  against  gasoline,  they 
will  open  a  wide  door  to  the  artificial-gas  business.  Some 
manufacturers  are  making  such  claims  for  their  material, 
and  the  case  is  likely  to  be  proven  soon. 

Within  the  past  year  the  City  of  Pittsburgh  has  laid 
several  plain-end  water  lines  on  bridges,  among  them 
being  two  16-in.  mains  across  the  new  Bloomfield  Bridge 
and  two  24-in.  across  the  new  Point  Bridge,  the  latter 
bridge  being  the  first  place  where  the  bolts  were  clipped 
over  the  end  rings.  The  success  of  these  lines  leads  to 
the  hope  that  the  demand  for  such  water  lines  will  multi- 
ply rapidly. 

® 

Me&s^img  Well»  Water  Levels 
Uiadles?  DnMcuafltles 

By  H.  W.  Keith* 
The  writer  was  at  one  time  confronted  with  the  prob- 
lem of  ascertaining  the  draw-down  and  refill  curves  of  a 
deep  well  of  small  diameter  operated  by  a  plunger  type 
of  pump.  The  well,  being  slightly  out  of  plumb  at  sev- 
eral points,  had  clearances  between  the  well  and  pump 
casings  at  these  points  too  small  to  allow  the  use  of  the 
"air-line"  method.  To  overcome  this  difficulty,  a  port- 
able apparatus  which  requires  only  %-in.  clearance  or 
Jess  was  devised  by  the  writer.  It  comprises  an  electric 
circuit,  which  is  completed  when  the  water  level  is 
reached,  with  a  hand  magneto  and  a  bell. 

The  tip,  as  shown  in  the  sketch,  is  a  piece  of  No.  14  insu- 
lated copper  wire,  inclosed  on  one  end  by  a  lead  tube  for 
weight  and  on  the  other  end  by  a  fiber  tube,  the  insulation 
here  being  stripped  back  about  U/2  in.  to  form  a  contact 
point.  An  air  vent  is  drilled  out  about  1%  in.  above  the 
contact  point.  The  tip  is  given  a  good  coat  of  shellac,  after 
he  joint  between  the  lead  and  fiber  tubes  has  been  firmly 
taped  The  end  of  the  tip,  as  shown  in  the  sketch,  is  con- 
nected to  the  leading  wire,  a  small  rubber-covered  flexible 
cable,  the  length  of  which  is  governed  by  the  depth  of  the 
water  plane,  and  this  is  graduated  in  5-ft.  intervals 

A  case,  about  9x9x18  in.  and  divided  into  two  equal 
compartments,  contains  the  apparatus.  In  an  upper  com- 
partment are  placed  a  set  of  alternating-current  bells  and 
a  haDd  magneto;  in  the  lower  part  is  the  reel  for  the 

*im  32d  St.,  San  Diego.  Calif. 


lead  wire.  In  making  the  reel  a  steel  axle  is  used,  one 
end  of  the  sounding  cable  being  soldered  to  it  and  a 
constant  connection  obtained  through  the  bearing  of  the 
axle.  This  bearing,  the  magneto  and  the  bells  are  con- 
nected in  series,  as  shown  in  the  sketch.  The  other  side 
of  the  bells  is  connected  to  a  metal  plate  which  forms 
the  bottom  of  the  case  and  is  used  to  obtain  a  ground 
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connection.  In  operation,  the  case  is  rested  on  a  good 
ground  connection ;  the  tip,  with  lead  wire,  is  dropped 
down  the  well  and  the  magneto  operated.  When  the  tip 
reaches  the  water  level,  the  circuit  is  completed  and  the 
bell  rings. 

The  writer  has  tested  a  number  of  pumping  plants, 
using  this  apparatus,  and  has  found  that  not  only  could 
he  follow  the  water  level  very  accurately,  but  that  in  many 
cases  it  was  the  only  medium  by  which  the  water  level 
could  be  ascertained. 
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Judgment  based  on  inspection  was  the  criterion  used 
to  determine  where  steel  had  been  injured  by  heating  in 
the  lumber-yard  fire  which  on  May  25,  1914,  wreckeofthe 
Nickel  Plate  viaduct  across  the  Cuyahoga  Eiver  in  Cleve- 
land (illustrated  in  Engineering  News  of  June  4,  1914, 
p.  1269).    The  main  girders  on  a  length  of  45o'  ft.  of 
the  viaduct  had  acquired  a  permanent  sag  from  'he  fire 
The  spans  were  60  ft.  and  30  ft.    In  the  00-ft.  spans' 
when  the  sag  exceeded  i/2  in.  below  horizontal  (or  about 
1  in.  total,  the  girders  originally  having  %-in.  camber) 
the  girder  was  considered  sufficiently  damaged  to  be  taken 
out.   These  girders  all  had  their  webs  somewhat  buckled, 
but  none  badly  enough  to  be  dangerous.    The  30-ft.  gir- 
ders, on  the  other  hand,  were  condemned  mainly  for 
buckling  of  web. 

The  girders  within  the  length  affected  by  fire  showed 
extensive  buckling  of  plates,  local  distortion  of  flanges, 
a  slight  degree  of  sagging,  and  in  the  case  of  one  30-ft. 
tower  span  complete  lateral  buckling  which  stopped  just 
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short  of  collapse.  The  spans  had  crowded  together  when 
expanded  by  the  heat  and  forced  the  viaduct  out  of  line, 
and  subsequently  on  cooling  they  did  not  return  to  place, 
hut  drew  apart  at  the  expansion  joint.  That  there  was  a 
considerable  amount  of  endwise  compression  of  the  girders 
is  shown  by  the  fact  that  all  of  them  were  shortened 


Bent  18| 

Original  Position 


FIG.   1.    PROFILES  OF   60-FT.   GIRDERS,   NICKEL,  PLATE 
VIADUCT,  SHOWING  DEFLECTIONS  CAUSED  BY  FIRE 

slightly,  in  so  far  as  check  measurements  could  be  made. 
The  30-ft.  girders  were  shortened  more  in  proportion 
to  their  length  than  the  60-ft.  girders,  and  this  resulted 
in  drawing  the  tops  of  the  towers  together.  The  60-ft. 
girders  were  shortened  on  the  average  Vs  m-  10 


% 


m. 


The  track  forms  a  3°  curve  on  the  viaduct,  and  the  struc- 
ture was  pushed  8  to  !)  in.  out  of  line  at  the  middle  of 
the  curve. 

The  amount  of  damage  from  web  buckling  was  deter- 
mined by  judgment  on  inspection.  Flange  damage  was 
estimated  by  the  sag  or  deflection  of  the  girders,  as 
already  mentioned.  The  diagram  Fig.  1  gives  a  plot  of 
the  measured  deflections  of  the  60-ft.  spans,  the  dotted 
lines  indicating  the  original  cambered  position  of  the 
girders.  The  sag  below  horizontal  averages  Vi  to  */2  in-> 
hut  in  one  case  amounted  to  1%  hi.,  or  a  total  deflection 
of  over  iy2  in.  It  was  decided  on  the  showing  of  this 
plot  to  retain  all  the  60-ft.  girders  except  the  one  which 
had  maximum  deflection  and  to  replace  most  of  the  30-ft. 
spans. 

.  The  drawing  Fig.  4  shows  the  replacements.  The 
same  drawing  shows  by  a  detail  sketch  the  replacement 
work  in  one  of  the  towers,  this  being  selected  as  repre- 
sentative of  the  work  done  on  five  towers. 

Pier  and  Tower  Repaib 

In  connection  with  the  tower  work  the  renewal  of 
pedestal  caps  was  an  important  operation.  The  sand- 
stone caps  had  generally  been  destroyed  by  the  heat. 
They  were  replaced  by  precast  concrete  cap  blocks  slipped 
under  the  tower  legs  after  jacking  up  the  leg,  or,  where 
the  column  was  renewed,  setting  the  cap  after  removing 
the  old  column  and  just  before  setting  the  new. 

Where  the  columns  were  damaged,  but  were  not  re- 
moved, the  effective  column  length  was  reduced  by  put- 
ting in  struts  at  middle  of  the  story  height,  as  can  be  seen 
in  the  sketch  in  Fig.  4. 

There  was  great  difficulty  in  pulling  the  distortion 
out  of  the  towers.  It  was  attempted  to  square  up  the 
towers  after  the  new  columns  were  in  and  riveted  up,  hut 


FIG.  2.   PART  OF  WRECKED  NICKEL  PLATE  VIADUCT  RESTORED  ON  TIMBER  BENTS 
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not  always  with  success,  and  some  diagonals  had  to  be 
cut  and  shortened.  The  main  purpose  of  the  squaring 
up  was  to  get  the  viaduct  back  into  line.  It  was  neces- 
sary to  leave  the  column  footings  off  the  center  marks 


Bridge  Co.,  who  carried  out  the  work.  The  construe!  ion 
forces,  both  in  clearing  the  wreckage  and  opening  traffic 
and  in  the  subsequent  reconstruction,  worked  solely  with 
a  view  to  the  urgent  railway  requirements. 
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FIG.  4.    NICKEL  PLATE  VIADUCT  REPLACEMENTS  AFTER  LUMBER- YARD  FIRE 
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Typical  Tower  Replacements. 


both  longitudinally  and 
transversely  in  order  to  get 
the  tops  of  the  towers  to 
approximately  correct  po- 
sition.   In  the  whole  fire- 


stricken  part  of  the  viaduct  very  few  loose  rivets  were 
found,  which  differed  from  expectations.  A  curious  phe- 
nomenon, however,  was  that  many  of  the  rivets  through 
girders  and  shoe  plates  were  sheared  off.  This  defect 
could  be  discovered  only  by  close  inspection,  as  super- 
ficially the  rivets  appeared  to  be  sound. 

The  successful  and  efficient  handling  of  the  reconstruc- 
tion work  was  due  to  the  close  cooperation  of  E.  E.  Hart, 
Chief  Engineer,  and  George  H.  Tinker,  Bridge  Engineer^ 
of  the  railway  company,  and  the  officials  of  the  Kinsr 


There  was  an  unusual  amount  of  steel  cutting  required 
for  clearing  the  wreckage  of  the  city  viaduct  that  had 
fallen  over  the  tracks;  5,000  cu.ft.  of  acetylene  and  15,000 
cu.ft.  of  oxygen  were  used.  The  price  paid  the  contrac- 
tor for  this  clearing  was  $9.50  per  ton  loaded  on  cars, 
railroad  weight. 

Just  after  the  fire  an  unusual  factor  was  the  caustic 
nature  of  the  water  in  pools  on  the  ground.  Enough  lye 
had  been  dissolved  from  the  ashes  to  make  the  water  un- 
comfortable and  damaging  in  contact  with  skin.  The 
wreckers  and  erectors  soon  learned  to  avoid  these  pools. 


FIG.  3.   ONE  OF  THE  UNDERPINNING  OPERATIONS  IN 
RESTORING  NICKEL  PLATE  VIADUCT 
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Handling  Bulk  Cement  On  A  Road  Contract — On  a  con- 
crete-road job  about  10  mi.  long  in  Lake  County,  Ohio,  the 
contractor,  the  Williams  &  Little  Co.,  of  Cleveland,  Ohio,  is 
using-  cement  in  bulk,  and  A.  E.  Williams  of  the  firm  has 
devised  some  special  methods  of  handling  the  cement  from 
car  to  mixer.  When  a  car  of  bulk  cement  is  opened  on  the 
siding,  it  is  partly  emptied  by  hand,  using  lime  scoops  to 
pour  the  cement  clown  chutes  to  cement-tight  wagon  boxes, 
which  are  so  placed  that  the  top  is  at  the  car-floor  level! 
When  a  narrow  lane  has  thus  been  opened  in  the  car  from 
door  to  door,  an  unloading  buggy  is  introduced  and  is  filled 
by  forcing  its  lip  into  the  cement  face  as  far  as  possible  and 
topping  off  by  using  a  specially  designed  hoe.  This  buggy 
then  completes  the  filling  of  the  wagon  boxes.  The  wagons 
are  then  driven  to  portable  cement-storage  boxes,  which  are 
located  at  intervals  along  the  road  ahead  of  the  mixer  and 
are  moved  ahead  from  time  to  time  as  the  concreting  work 
passes  them.  The  cement  is  unloaded  into  these  boxes  by 
use  of  lime  scoops  and  chutes  in  a  manner  similar  to  the 
car-unloading  process.  The  boxes  are  so  designed  that  un- 
loading can  be  done  with  equal  rapidity  whether  full  or  nearly 
empty.  From  the  portable  boxes  the  cement  is  handled  by 
scoops  into  barrows  graded  to  batch  proportions  and  the  bar- 
rows are  wheeled  to  the  mixer. 

Diagrams  for  Determining  Pavement  Crowns — For  using 
the  same  formula  to  determine  the  crown  of  pavements 
(where  the  curbs  are  at  different  elevations)  given  by  Charles 
W.  Barber  in  "Engineering  News,"  of  Sept.  9,  1915,  page  509, 
William  A.  Lyon,  of  the  City  Engineer's  Office  at  Syracuse,  n! 
Y.,  uses  a  chart,  which  eliminates  computations.  The  prac- 
tice there  is  to  make  the  pavement  cross-section  parabolic, 
with  the  rate  of  transverse  grade  d  independent  of  the  longi- 
tudinal grade.  The  crown  is  made  equal  to  Voo  of  the  street 
width  on  a  street  with  opposite  curbs  level,  and  where  the 
street  is  laterally  inclined  the  crown  is  taken  as  Voo  of  the 
width  of  a  theoretical  street,  the  half  width  of  which  is  the 
horizontal  distance  from  the  lower  gutter  to  the  crown  point. 

W  +  2X 

Expressed  algebraically,  C  =   .     Two  formulas  have 

60 

been  used  for  computing  the  crown  shift  X.    The  first    X  - 
15  Wh 

'2  w  3Q   -  has  recently  been  discarded  in  favor  of  X  =  15  h. 

The  latter  formula  gives  a  slightly  greater  shift  under  or- 
dinary conditions  than  the  first. 
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SHOW-WINDOWS  IN  THIS  SIDEWALK  SHED  KEEP  BUSINESS  ALIVE 


Sidewalk  Shed  with  Show  Windows— The  builder's  side- 
walk shed  illustrated  herewith  is  probably  the  most  elabo- 
rate one  ever  constructed.  It  was  built  recently  in  front 
of  the  New  England  Building,  Cleveland,  Ohio,  the  first  story 
of  which  is  occupied  by  a  large  book  store.  The  building  is 
being  changed  into  an  arcade,  the  book  store  to  occupy  one 
side,  and  it  was  important  that  during  the  rebuilding  the 
book  business  should  be  disturbed  as  little  as  possible.  The 
-hed  is  developed  in  arcade  outline,  with  some  pretence  to 
aesthetic  effect.  It  stands  on  the  outer  half  of  the  sidewalk. 
The  inner  wall  of  the  shed  is  formed  into  show  windows  or 
display  cases  facing  the  passageway,  taking  the  place  of  the 
store-front  show  windows,  which  are  put  out  of  service  in 
the  reconstruction.  As  the  passage  is  rather  dark,  the  illu- 
minated show  windows  afford  effective  display.  The  space 
between  the  inner  wall  of  the  shed  and  the  building  front 
is  used  for  the  contractor's  purposes,  except  that  two  inclosed 
walks  go  through  it,  leading  from  the  sidewalk  shed  into 
the  store. 

Roof    Planking    Jointed    with    Gasoline-Driven    Saw — The 

rig  described  herewith  is  being  used  for  sawing  the  boards  or 
sheathing  on  a  large  circular  roof  over  an  oil-storage  reser- 
voir. On  account  of  the  rafters  all  converging  toward  the 
center  of  the  roof,  it  was  necessary  to  nail  the  roofing  in  place 
with  the  ends  of  the  boards  overlapping  and  then  saw  through 
both  boards  to  make  the  joint  come  on  top  of  the  rafters. 
Power  is  furnished  by  a  4-hp.  gas  engine  belt-connected  to 
a  10-in.  circular  saw  and  mounted  on  a  two-wheel  truck  hav- 
ing Ford  automobile  wheels  fitted  with  ball  bearings  and 
rubber  tires  to  help  take  care  of  the  vibration  of  the  en- 
gine and  to  make  the  rig  easy  to  move  about  over  the  roof. 
The  engine,  a  4-hp.  throttle-governed  high-speed  gas  engine 
built  by  the  Cushman  Motor  Works,  of  Lincoln,  Neb.,  has 
given  satisfaction  because  of  its  light  weight  and  the  ease 
with  which  it  is  operated.  A  similar  rig  operated  by  electric 
power  was  described  in  the  "Proceedings"  of  the  American 
Society  of  Civil  Engineers  for  August,  1915,  page  1340.  The 
gas-engine  rig  is  superior  to  that  one,  because  electric  power 
is  not  always  available  and  there  are  no  electric  wires  to  drag 
around.  The  machine  is  operated  by  two  men  and  weighs 
complete  but  240  lb.  This  includes  the  water-cooling  tank, 
lis  cost  fitted  to  operate  was  $192.— E.  D.  Cole,  Supt.  of  Constr. 


An  Iptodate  City-Kngineerinjs  Ofliee  is  included  in  the 
interior  arrangement  of  the  new  $125,000  city  hall  just  com- 
pleted in  Muscatine,  Iowa.  Before  the  final  plans  of  the 
building  were  approved  City  Engineer  C.  H.  Young  inspected 
the  lavout  of  engineering  departments  of  a  number  of  cities 
with  a  population  of  from  15,000  to  100,000.  From  the  data 
thus  gained  the  layout  shown  in  the  accompanying  plan 
was  made  and  accepted.  The  department  is  on  the  main 
floor  of  the  city  hall.  Mr.  Young  was  seen  in  his  new  office 
on  Nov.  3,  in  the  midst  of  moving,  and  expressed  satisfaction 
over  the  new  quarters. 
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A  masterpiece  in  technical  reporting  of  facts  is  Gov- 


ernor Goethals'  account  of  the  Panama  Canal  slide  situ 
ation.  His  statement  carries  clear  conviction  that  the  long 
chain  of  earth  movements  which  mark  the  history  of  the 
canal  has  been  handled  in  a  capable,  deliberately  judging 
manner.  Moreover,  it  inspires  a  fair  degree  of  confidence 
in  an  early  ending  of  serious  slide  trouble  for  the  canal. 
The  present  two  immense  slips  at  Culebra,  in  the  light 
of  Governor  Goethals'  review,  represent  part  of  the  final 
adjustment  of  the  ground  to  its  new  slope  and  water  con- 
ditions. Just  as  the  thorough  job  of  excavation  done  to 
clean  up  the  Cucaracha  slide  of  two  years  ago  produced 
a  result  that  upon  a  year's  test  of  the  permanent  water 
conditions  appears  to  be  stable,  so  the  removal  of  the 
present  Culebra  slides  promises  to  bring  quiet  in  this 
region  also. 

But  in  the  matter  of  such  earth  movements  as  these, 
any  definite  prediction  is  little  else  than  barefaced  guess- 
work. Clays  of  landslip  proclivities  not  only  defy  cal- 
culation, but  are  free  from  all  regularity  or  habit  of  be- 
havior by  which  guessing  could  be  guided.  Their  perform- 
ance inclines  toward  the  unexpected.  Brief  reference 
to  the  nature  of  landslips  will  show  convincingly  that  they 
form  poor  subjects  for  prediction  and  prophecy. 

The  classification  of  Panama  slips  given  by  Governor 
Goethals  in  the  present  report  furnishes  a  good  basis 
for  such  reference.  His  classification  does  not  fall  very 
far  short  of  covering  landslips  in  general.  It  is  by  no 
means  the  least  valuable  feature  of  the  report. 

First  and  simplest  are  slips  of  the  kind  discussed  in 
the  ordinary  retain'ing-wall  theory.  These,  however  com- 
plex they  may  become,  both  as  to  physical  facts  and  as  to 
theory,  are  always  of  small  size. 

Second  are  the  slides  of  the  ship-launching  type,  where 
a  natural  slip-plane  exists,  on  which  the  superincumbent 
mass  begins  to  slide,  under  critical  conditions  of  lu- 
brication. Such  slides  are  not  exactly  rare.  They  are  slow- 
moving,  and  may  be  very  large  and  exert  enormous  down- 
hill pressure  on  an  obstacle.  Governor  Goethals  says 
that  the  great  Cucaracha  slide  was  of  this  type 

Third  are  slips  of  the  plastic-flow  kind;  a  rare  and 
Highly  unmanageable  type.  They  are  represented  in  the 
remarkable  series  of  slips  in  valleys  of  the  St.  Law- 
rence River  tributaries  in  Quebec— most  notable  of  them 
the  last,  the  slip  which  overwhelmed  the  village  of  Notre 
Hame  de  Salette  in  the  Lievre  valley  in  1908  They  are 
also  represented  in  the  recent  subsidence  of  a  lar^e  ce- 
ment plant  at  Hudson,  N.  Y.,  as  well  as  in  the  tipping 
ol  the  Transcona  grain  elevator  two  years  ago.  According 
to  the  description  of  the  Culebra  slides,  these  too  are  of 
the  plastic-flow  type. 

In  these  latter  slips  a  clay-like  subsoil  becomes  sudden- 
ly plastic— not  to  say  semiliquid— under  certain  condi- 
tions of  moisture  and  pressure.  The  Quebec  slides,  as 
reviewed  m  Engineering  News  of  May  27,  1909,  show  the 
characteristic  phenomena  most  clearly.    In  a  typical  in- 


stance, a  flat  river  terrace,  up  to  60  ft.  high  above  water, 
developed  surface  cracks,  and  soon  afterward  a  large  sec- 
tion of  the  bank  subsided  suddenly,  the  material  below 
bursting  out  from  the  bank  while  tlie  upper  strata  in  part 
dropped  nearly  vertically.  The  Quebec  slides  include  one 
or  two  bottle-shaped  slides,  where  the  failure  area  was 
very  narrow  at  the  river  bank,  while  back  of  the  bank  it 
spread  laterally  like  a  dock  basin,  and  the  material 
squeezed  out  by  the  subsidence  flowed  out  through  the 
narrow  bottleneck  break  of  the  bank. 

Practically  nothing  is  known  as  to  the  particular  soil 
qualities  responsible  for  the  plastic-flow  slips.  We  do  not 
even  know  that  notorious  landslip  soils  differ  in  any 
way  from  normal  clays  or  silt  soils.  We  do  not  know 
whether  sand  mixtures  play  a  part.  The  necessary  care- 
iul  laboratory  attack  on  the  problem  is  still  to  come. 

But  that  high  moisture  content  plays  a  determining 
part  is  well  recognized.  All  but  one  of  the  Quebec  land- 
slips occurred  in  the  months  of  March  to  May,  and  the  one 
exception  came  in  October  after  several  clays  of  rain. 

Similarly,  we  know  well  that  pressure  is  a  vital  factor" 
In  the  Transcona  elevator  case,  for  instance,  how  clear 
is  the  picture  of  sudden  breakdown  of  the  subsoil,  crushed 
under  its  normal  load !  The  same  soil  carried  the  same 
load  for  a  long  time,  witli  no  yielding;  but  when  some 
slight  change  in  its  nature— no  doubt  due  to  an  increase 
of  water  content— occurred,  quite  suddenly  the  bed  of  clay 
failed,  flowed  away  laterally  against  the  counter  pres- 
sure of  the  surrounding  soil  and  destroyed  the  support  of 
the  building.  Only  because  we  call  this  a  foundation 
failure  is  it  any  different  from  the  landslips. 

The  compressive  loads  which  caused  the  flows  seem  to 
have  been  such  as  occur  under  very  moderate  depths  of 
overburden— sometimes  as  low  as  30  ft.,  which  would 
hardly  exceed  iy2  tons  per  sq.ft.  or  such  as  may  be 
caused  by  a  not  unusual  surface  load,  as  the  weight  of  the 
Transcona  elevator,  or  of  the  stone  storage  pile  of  the 
Knickerbocker  cement  plant. 

Considering  the  time  just  prior  to  any  one  of  these 
slides,  it  is  obvious  that  not  only  was  there  no  warn- 
ing, but  every  assurance  could  be  drawn  from  long-con- 
tinued permanence  of  conditions  that  the  soil  was  stable 
In  the  Quebec  valleys,  for  instance,  farms  and  villages 
existed  many  years  on  and  near  the  ground  which  ulti- 
mately subsided  and  flowed  out.  Any  prediction  cer- 
tainly, would  be  for  continued  stability  and  quiet.  The 
slip  of  course  disproved  it,  and  just  as  surelv  would  make 
any  future  prediction  in  the  same  region  valueless.  As 
said  earlier,  predictions  are  guesswork. 

At  Culebra,  while  the  plastic-flow  character  is  evident 
from  the  description— and  Governor  Goethals  himself 
makes  a  clear  distinction  between  the  Culebra  or  "break" 
type  and  the  other  slips  at  Panama— the  situation  is 
somewhat  different,  and  by  no  means  equally  hopeless 
from  the  predicting  viewpoint.  The  flows  that  occurred 
there  were  relatively  slow  movements.  The  soils  that 
crushed  out  under  the  superincumbent  weight  did  not  fail 
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as  suddenly  or  completely ;  they  have  no  such  narrow 
critical  range  as  exhibited  in  other  slides  of  this  type. 
Adjustment"  should  therefore  be  easier,  and  the  perma- 
nence of  the  result  should  be  more  dependable. 

The  toe  abutment  of  the  slope  is  no  more  being  cut 
away  by  canal-prism  excavation.  Water  being  already 
in  the  canal,  there  will  be  no  further  rise  of  ground- 
water. Moreover,  the  movement  of  the  sliding  ground 
relieved  the  soil  stresses  in  large  part,  and  with  con- 
tinuance of  flow  during  excavation  of  the  slide  toe  a 
full  opportunity  is  given  for  complete  relief.  Adjustment 
to  the  present  saturation  level  may  therefore  be  expected 
to  be  complete.  Subsequent  reduction  of  load  by  surface 
excavation,  as  a  protective  measure,  is  likely  then  to  have 
greater  effect  than  did  the  prior  steam-shovel  terracing 
in  the  same  region,  which  consumed  millions  of  dollars. 

Eemoval  of  the  slide,  says  Governor  Goethals'  report, 
is  going  on  at  the  rate  of  1,000,000  yd.  per  month. 
The  total  earth  to  be  excavated— only  a  small  part  of 
which  is  in  the  canal— is  10,000,000  yd.  If  the  worst 
comes  to  the  worst,  if  all  the  material  slips  into  the  prism, 
the  canal  will  be  closed  a  long  time.  The  indications 
are  in  any  event  that  the  closure  will  continue  a  number 
of  months. 

The  citizen  as  stockholder  in  the  canal  enterprise 
should  accept  this  fact  without  complaint.  Indeed,  since 
the  adjustment  slip  occurred  so  soon  after  the  opening  of 
the  canal,  he  may  feel  fortunate  in  having  the  slip  occur 
at  this  time,  and  under  circumstances  where  the  best 
method  of  removal  can  be  applied  systematically  and 
thoroughly. 

m 


"Do  local  chapters  of  national  engineering  societies 
tend  to  disintegrate  the  older  type  of  local  societies  with- 
out commensurate  benefit  to  the  members  of  the  loca 
chapters?"  This  question  was  put  in  a  brief  editorial 
note  in  Engineering  Neivs  of  Oct.  14,  1915.  Primarily 
to  help  solve  this  problem  of  possible  conflict,  the  Cleve- 
land Engineering  Society  devoted  its  November  meeting 
to  an  open  discussion  of  the  relations  between  the  differ- 
ent local  associations  of  engineers  and  an  inquiry  as  to 
whether  cooperation,  affiliation  or  amalgamation  is  what 
the  situation  calls  for.  It  was  the  first  step  toward  the 
formation  of  an  intersociety  committee  or  council,  which 
will  attempt  to  solve  the  problem. 

It  seemed  to  be  the  unanimous  opinion  of  this  meeting 
that  collective  effort— cooperation— was  desirable,  at  least 
so  far  as  concerned  local  affairs.  The  main  question, 
then  is,  How  is  cooperation  to  be  brought  about.''  I  he 
matter  of  whether  local  chapters  of  the  national  engineer- 
ing societies  are  necessary  when  there  is  a  strong  local 
engineering  society  already  in  the  field  was  apparently 
not  considered.  There  is  a  rapidly  growing  tendency  to 
establish  local  chapters  of  the  national  societies,  and  no 
one  disputed  their  real  need.   There  is  evidently  a  useful 

field  for  all.  xi 

Should  these  local  chapters  merely  cooperate  through 
representation  in  a  general  council,  should  they  also  affil- 
iate to  the  extent  of  using  the  same  quarters,  library,  etc., 
or  should  they  amalgamate  and  be  merely  sections  or 
divisions  of  the  local  engineering  society?  If  all  the 
members  of  the  local  chapters  could  be  induced  to  30m 


the  local  engineering  society,  amalgamation  would  un- 
doubtedly be  the  best  solution.  The  recent  experience  of 
the  Engineers  Club  of  Philadelphia  in  increasing  its 
membership  fourfold  shows  what  may  be  done  in  this 
direction  by  active  campaigning. 

The  only  arguments  put  forward  at  the  Cleveland 
meeting  for  maintaining  the  local  identity  of  the  national 
engineering  societies  were  that  the  papers  and  discus- 
sions would  be  of  restricted  interest  and  that  certain  dis- 
cussions would  be  devoted  to  the  affairs  of  the  parent 
societies,  and  should  of  course  be  limited  to  members  of 
those  societies.  To  these  the  local  society,  with  sub- 
divisions or  sections,  presents  no  obstacles. 

The  real  obstacles  to  the  formation  of  a  single  united 
local  engineering  society  are  natural  indifference,  narrow- 
ness, clannishness,  and  perhaps  the  parsimony  of  individ- 
uals. It  is  generally  a  question  of  whether  the  local  mem- 
ber of  the  national  engineering  society  feels  that  he  will 
-derive  enough  additional  benefit  to  pay  him  for  joining 
the  local  engineering  society.  To  belong  to  a  local  chap- 
ter of  the  parent  society  usually  costs  little  or  nothing 
additional.  It  is  plain  that  a  local  society  which  will 
include  all  the  local  members  of  the  national  engineering 
societies  is  a  sheer  impossibility. 

Should  the  established  local  engineering  society,  with 
its  clubrooms  and  library,  invite  the  affiliation  of  the  local 
chapters  to  the  extent  of  sharing  its  quarters  and  facili- 
ties with  the  members  of  the  local  chapters?  If  this  were 
done,  these  chapter  members  would  enjoy  practically  all 
those  privileges  at  cut  rates.  Obviously  that  is  unjust  to 
the  regular  members  of  the  local  society  and  would  re- 
move all  but  philanthropic  motives  for  active  member- 
ship. Frankly,  would  the  local  society  gain  enough  m 
influence  and  prestige  to  pay  for  carrying  all  these  dead- 
heads? 

If  it  is  considered  necessary  to  preserve  the  individual- 
ity of  the  national  society  chapters,  but  one  logical  course 
is  left.  That  is  for  local  chapters  and  the  local  society 
to  cooperate  on  an  equitable  basis,  just  as  do  the  national 
engineering  societies  (with  the  well-known  exception  of 
the  American  Society  of  Civil  Engineers)  in  New  York 
City.  They  could  erect  and  share  a  building  or  meeting 
rooms,  could  have  a  common  library,  a  general  council, 
and  if  desirable  have  general  meetings  for  discussion  and 
action  on  local  affairs— at  the  same  time  preserving  their 
organizations  as  individual  societies  and  paying  the  costs 
in  proportion  to  the  use  they  make  of  the  common  plant 
and  equipment.  .  . 

At  first  glance  this  looks  like  the  extinction  of  the  local 
engineering  society,  but  it  would  not  necessarily  follow. 
If  the  local  society  can  maintain  a  live  organization,  if  it 
can  offer  its  members  something  that  the  local  chapters 
do  not,  if  its  subjects  of  discussion  are  of  broad  and  gen- 
eral interest— in  short,  if  it  is  a  real  factor  in  both  engi- 
neering and  communitv  affairs— the  local  engineering 
society  will  not  only  survive  but  flourish.  It  wdl  never 
include  all  the  members  of  the  local  chapters,  but  it  will 
include  the  livest  and  most  influential  members  m  those 
chapters  and  a  host  of  other  engineers  who  do  not  belong 
to  any  of  the  national  societies. 

Mere  members  are  not  all  that  is  desirable.  A  small 
but  active,  interested  and  energetic  membership  gener- 
allv  accomplishes  more  than  a  large  membership  lumbered 
up  with  the  deadwood  of  the  many  who  are  indifferent 
and  inactive.    Circumstances  induce  and  perhaps  neces- 
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sitate  this  condition  of  affairs  to  a  greater  or  less  extent 
in  the  national  engineering  societies,  but  it  is  a  condition 
which  can  and  should  be  guarded  against  in  the  local 
engineering  society. 

It  must  be  admitted  that  the  really  live  local  society  is 
at  present  the  exception  rather  than  the  rule,  yet  it  is 
not  improbable  that  the  competition  or  conflict  between 
the  local  society  and  the  local  chapters  of  the  national 
societies  may  actually  end  in  developing  the  local  society, 
compelling  it  to  broaden  its  activities  or  to  succumb. 

If  the  local  society  lives  up  to  its  opportunity,  it  will 
become  the  leader  in  the  broad  field  of  public  usefulness 
and  be  a  power  in  forming  the  public  policy  of  its  com- 
munity in  engineering  and  technical  affairs.  In  this  field 
the  local  chapters  of  the  national  engineering  societies, 
both  individually  and  collectively,  are  handicapped  rather 
than  aided  by  the  ties  which  hold  them  to  the  national 
bodies.  In  this  way  the  local  society  will  attract  to  its 
membership,  without  concessions,  the  most  desirable  home 
members  of  the  national  societies,  and  it  will  become  of 
indispensable  assistance  to  all  broad-minded,  public- 
spirited  engineers,  whom  we  all  hope  to  see  the  men  of 
affairs  of  the  future. 


A  tendency  toward  iconoclasm  is  a  good  sign  It 
means  healthily  active  thought,  especially  when  it  con- 
cerns the  structural  field,  where  strict  rule  of  calculation 
usually  governs.  In  this  light  it  is  a  welcome  fact  that 
a  bit  of  radical  dissent  is  voiced  in  the  article  on  another 
page  which  seeks  to  overthrow  settled  beliefs  on  eccentric 
loading  of  structural  members.  Though  at  the  start  the 
author  tries  to  appeal  to  preconceived  notions  by  his 
ingenious  title,  "Is  a  Part  Stronger  Than  the  Whole?" 
yet  he  proceeds  to  make  a  strong  and  honest  statement 
He  does  not  argue,  but  his  illustrative  examples  have  the 
force  of  argument. 

However,  it  is  important  to  recognize  that  the  practical 
effect  of  the  author's  statements  is  little  less  than  a  com- 
plete ignoring  of  load  eccentricity.  This  is  a  questionable 
proceeding,  to  put  it  mildly.  True,  there  are  cases— not 
a  few,  m  fact— where  the  theoretical  eccentricity  is 
largely  unreal.  The  diagonal  brace  whose  connection 
plate  is  made  eccentric  by  a  single  rivet  will  probably 
adjust  itself  to  the  loading  with  much  lower  overstress 
than  the  calculation  indicates.  A  post  set  on  an  eccentric 
base  block  may  crush  down  in  such  a  way  as  to  produce  a 
tairly  uniform  base  reaction.  But  under  other  conditions 
such  a  post  may  have  a  highly  nonuniform  reaction,  and 
the  post  thereby  be  subjected  to  bending,  which  undoubt- 
edly reduces  the  load-carrying  capacity. 

At  bottom,  the  author's  query  is  simply  this :  Does  the 
stress  m  the  extreme  fiber  measure  the  tax  on  the  piece9 
When  the  stress  is  tensile,  is  there  any  danger  in  initial 
cracks  at  the  tensile  extreme  fiber?  The  author  implies 
that  there  is  not.  Take  a  beam  which  has  a  narrow  rib 
below  its  bottom  flange,  so  proportioned  that  the  beam 
would  have  a  lesser  extreme  fiber  stress  if  the  rib  were 
cut  away;  the  claim  is  that  when  the  projecting  rib  tears, 
he  tear  will  stop  at  the  main  flange.  The  trouble  with 
this  statement  is  that  it  ignores  the  dangerous  character 
of  tension  cracks  and  their  great  liability  to  extend 
progressively  even  at  low  stress.  Broadly,  a  crack  in  a 
breakdowneCe     materkl  is  a  mre  ^runner  of  ultimate 


The  author's  argument  is  also  misleading  whenever 
adverse  deflections  .  are  produced  by  nonuniformity  of 
stress.  In  the  case  of  a  column,  for  instance,  any  one- 
sidedness  of  bearing  means  a  deflection,  and  this  increases 
the  edge  stress  at  the  weak  section  of  the  column  still 
lurtner.  The  excess  stress  is  not  imaginary  and  is  not 
.harmless. 

The  essential  warning,  however,  relates  to  the  follow- 
ing: In  steelwork  we  do  not  always  deal  with  touo-h 
ductile  material.  Local  excess  of  stress,  bending,  eccen- 
tric loading,  and  initial  cracks  have  a  very  different 
meaning  for  brittle  or  unsound  steel  than  for  normal 
steel.  There  are  some  structures  standing  today  that  have 
excessively  high  edge  stresses  at  certain  points.  Us- 
ually the  material  is  ductile  and  yields  slightly,  thereby 
relieving  the  local  excess.  But  not  all  structural  steel  is 
ductile;  some  is  brittle,  and  breaks  rather  than  yield 
I  he  collapse  of  the  Orpheum  Theater  should  be  remem- 
bered where  brittle  plates  failed  at  a  point  where  hiffh 
local  bending  existed. 

_  Common-sense  is  called  for  in  dealing  with  problems 
m  eccentric  stress.  For  instance,  the  question  whether 
a  column  foundation  resting  on  rock  but  carrying  the 
column  off  center  can  distort  enough  to  put  any  bending 
into  the  column  is  readily  decided  by  the  engineer's  com- 
mon-sense judgment.  The  entire  subject  calls  less  foi 
definite  rule  than  for  the  use  of  caution  and  common- 
sense  together. 


OwsneipsMp  ®f  W&fteir  Seances 

A  favorite  subject  for  discussion  at  water-works  con- 
ventions for  several  decades  has  been  who  should  own  the 
service  pipes.  The  question  has  come  up  again  where 
so  many  questions  both  old  and  new  are  arising  daily— 
before  a  state  public-service  commission.  As  no  universal 
practice  has  yet  been  reached,  and  as  light  seems  to  be 
desired,  an  opportunity  is  afforded  to  point  out  anew 
what  most  water-works  superintendents  believe— namely 
that  service  pipes,  like  the  meters  at  their  house  ends' 
should  be  considered  as  a  part  of  the  water-works  plant 
and  supplied,  laid,  paid  for  and  maintained  by  the  city 
or  company  that  owns  the  works. 

Coming  now  to  the  case  in  point.  The  Montana 
Fublic  Service  Commission,  as  noted  elsewhere  in  this 
issue,  preliminary  to  issuing  service  regulations,  asked 
the  water  utilities  of  the  state  why  they  should  not  own 
and  care  for  the  services. 

The  answer  seems  to  have  been  that  in  Butte,  for  in- 
stance, the  company  would  have  to  take  over  the  9,500 
service  lines  now  owned  by  the  property  holders  at  an 
added  annual  expense  of  $28,500  ($19,000  annual  offset 
to  depreciation  and  $9,500  for  maintenance),  and  that  it 
did  not  dare  ask  the  consumers  each  to  pay  the  $3  extra, 
to  say  nothing  of  $3  interest  on  eventual  investment. 

Nevertheless,  the  water  consumers  are  actually  giving 
up  that  $6.  They  are  not  paying  it  out  year  bv  year  in 
cold  cash,  but  each  consumer  is  losing  the  interest  on  his 
$50  investment;  he  sees— or  might  see  if  he  were  wise 
enough— his  $50  gradually  wasting  away,  and  he  feels— or 
will  soon  feel— the  need  of  expending  another  $50  for  a 
new  service  line.  In  addition,  he  is  paying  out  in  real 
com  an  average,  say,  of  a  dollar  a  year  for  repairs. 
_  Those  figures  of  investment  and  cost  are  predicated  on 
individual  action.    As  one  of  the  Montana  commissioners 
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in  a  dissenting  opinion  ably  pointed  out,  the  company, 
by  centralized  management  and  expert  labor,  could  cut 
the  first  and  annual  costs  of  service  lines  by  a  third  of 
what  the  individuals  now  pay.  The  company  admits  this 
is  the  case  with  meters  and  desires  to  keep  the  purchase 
and  maintenance  of  such  devices  entirely  in  its  own 
hands— as  is  quite  proper.  If  the  company  owned  the 
services,  the  rates  might  be  raised  to  bring  in  $4  a  year 
more  revenue  from  each  service  line,  and  still  the  con- 
sumers would  save  $2  a  year  each. 

Why  should  the  water  company  fear  to  tell  the  users 
that  fact  and  assume  responsibility  for  the  entire  plant? 

The  language  of  the  decision  leaves  possible  the  future 
readjustment  of  such  matters  in  Montana.  No  valuations 
of  these  water-works  have  been  made,  apparently,  and  no 
scrutiny  of  rates  as  to  their  reasonableness.  Probably  if 
the  commission  should  find  the  charges  in  any  case 
unduly  high  by  an  amount  about  equal  to  the  annual 
cost  of  the  service  lines  under  efficient  company  adminis- 
tration, taking  the  lines  over  from  the  individuals  would 
be  required  in  place  of  lowering  the  rate. 

The  experienced  water-works  man  does  not  need  to  be 
told  that  utility  ownership  and  maintenance  of  services 
are  not  only  mutually  advantageous  to  the  utility  and 
the  consumer  as  a  matter  of  finance,  but  are  also  neces- 
sary as  a  preventive  of  troublesome  leaks  or  waste. 

Cement  ffos3  Pap©  Joaimtts 

The  use  of  portland  cement  for  the  joints  of  cast-iron 
water  mains  in  southern  California  cities  was  described 
years  ago  in  the  columns  of  Engineering  News,  but  has 
probably  been  forgotten  by  most  of  its  readers.  As 


stated  in  an  article  elsewhere  in  this  issue,  this  innovation 
was  not  an  isolated  experiment  to  be  tried  and  forgotten, 
as  so  many  experiments  are,  but  has  become  standard 
practice  in  a  number  of  these  cities  and  is  defended  not 
merely  as  a  cheap  substitute  for  the  lead  joint  but  as  a 
better  and  more  secure  joint. 

Why  should  the  cement  joint  be  absolutely  water- 
tight against  an  internal  pressure  of  100  lb.  per  sq.m. 
or  more,  while  the  cement  joint  for  sewer  pipes  in  prac- 
tically universal  use  be  exceedingly  apt  to  leak  under  the 
ordinary  pressure  of  ground  water  ? 

The  answer  to  this  question  is  probably  to  be  sought  m 
the  manner  in  which  the  cement  joint  for  water  mams 
is  made  up— with  a  cement  paste  containing  barely  enough 
water  to  moisten  it,  packed  into  the  pipe  bell  with  a 
calking  tool  and  hammered  home  as  if  it  were  lead. 

It  is  common  knowledge  that  the  strength  of  a  cement 
briquette  is  greatly  affected  by  the  packing  of  the  cement 
*in  the  briquette  mold;  but  we  recall  no  tests  made  to 
determine  how  strong  a  briquette  could  be  produced  by 
compressing  a  very  dry  paste  under  repeated  hammer 
blows  The  long  experience  with  the  cement  water-pipe 
joint  now  available  indicates  that  such  cement  is  not 
only  very  strong  but  about  as  impermeable  as  metal. 

The  New  Haven  railroad  bridge  noted  on  page  1053 
of  this  issue  is  described  by  the  New  York  Times,  Nov. 
21  as  follows:  "The  new  bridge  will  have  a  capacity  lor 
eight  tracks.  Four  tracks  will  be  built  immediately 
on  the  main  structure  and  two  on  the  superstructure,  leav- 
ing room  for  two  more  on  the  superstructure  when 
needed."    Thus  is  a  remarkable  bridge  accounted  for. 


Sir— The  statement  is  made  in  the  article  in  Engineer- 
ing News  of  Oct.  28,  describing  the  Newark  Terminal, 
that  "the  waterproofing  is  unique  in  building  construc- 
tion because  of  its  extent  (500,000  sq.ft.)  and  because  of 
its  evident  completeness."    My  recollection  is  that  there 
was  a  larger  area  than  this  (about  56,000  sq.yd.)  covered 
in  the  construction  of  the  Boston  South  Terminal  Station 
built  nearly  20  yr.  ago,  which  was  designed  to  resist  an 
upward  water  pressure  of  500  lb.  per  sq.ft.  and  which  has 
successfully  served  the  purpose  for  which  it  was  designed 
In  the  construction  of  the  Boston  Terminal  10  layers  ot 
felt  and  pitch  were  used.  It  would  be  interesting  to  know 
how  the  single  layer  of  muslin  used  at  Newark  compares 
in  cost,  assuming  it  to  be  equally  effective,  as  this  will 
afford  at  least  some  measure  by  which  progress  m  the  art 
of  waterproofing  may  be  judged,  although  the  conditions 
in  Boston  were  probably  more  difficult  than  those  in 

XT      i  P.  Lavis. 

Newark. 

50  Church  St.,  New  York  City,  Nov.  5,  1915. 

TThe  designer  of  the  waterproofing  system  used  m  the 
Newark  Terminal  has  offered  the  following  informa- 
tion.— Editor.] 


Sir— Concerning  the  waterproofing  at  the  Newark 
Terminal  of  the  Public  Service  Ry.,  I  beg  to  say  that  the 
cost  was  16i/2c.  per  sq.ft.  A  portion  of  the  structure  was 
designed  to  withstand  a  maximum  upward  pressure  ot 
950  lb  ,  the  normal  upward  water  pressure  being  about 
450  lb        •  Oscar  Sheffield, 

Chief  Engineer,  Masonry  Waterproofing  Co. 

307  Herkimer  St.,  Brooklyn,  N.  Y. 

aiad  Ceimfopafegsil  P^mps 

Sir— In  G  H.  Gibson's  article,  "How  Low  Fixed 
Charges  Favor  Centrifugal  Pumps,"  appearing  m  Engi- 
neering News  of  Nov.  4,  1915,  I  find  there  is  an  error  as 
regards  the  cost  of  the  Holly  pump  at  Bissells  Pont. 
The  price  which  he  names  was  for  two  pumping  units, 
instead  of  one.  The  cost  of  the  unit  referred  to,  including 
suction  and  discharge  piping  with  two  hydraulically  oper- 
ated gate  valves,  together  with  the  bonus,  was  $103,953. 

In  making  comparisons  between  the  duties  ot  pumps  it 
should  be  stated  how  the  heads  on  the  units  are  measured. 
It  is  customary,  in  order  to  facilitate  making  a  shop  test 
to  measure  the  suction  head  or  lift  near  the  inlet  flange 
and  the  discharge  head  near  the  outlet  flange  ot  a  cen- 
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trifugal  pump;  then  an  allowance  for  difference  between 
the  velocity  heads  at  these  two  points  is  made.  In  order 
that  the  shop  test  may  be  conducted  without  installing 
the  auxiliaries  to  be  furnished  with  the  unit,  it  is  also 
customary  not  to  charge  the  steam  used  by  the  auxiliaries 
against  the  unit. 

The  auxiliaries  (air  pump,  boiler-feed  pump  and  air 
compressor)  were  an  integral  part  of  the  Holly  pump  and 
Here  charged  against  it.  The  boiler-feed  pump  was  re- 
quired to  deliver  its  full  capacity  against  200  lb.  pressure, 
and  this  required  over  4,500,000  ft.-lb.  of  work  per  hour! 
The  friction  losses  in  the  suction  pipe,  gate  valve  and 
condenser  were  charged  against  the  Holly  pump.  This 
was  equivalent  to  a  2-ft.  head. 

There  should  be  charged  against  a  centrifugal  pump 
the  cost  of  the  necessary  increase  in  boiler  capacity  clue 
to  its  lower  duty.  When  a  new  building  is  required  for 
a  pumping  station,  the  greater  cost  of  the  building  neces- 
sary for  the  triple-expansion  over  that  of  the  centrifugal 
should  be  charged  to  the  triple.       George  M.  Peek, 

Engineer  in  Charge  of  Construction. 

St.  Louis  Water-Works,  Nov.  8,  1915. 

[Mr.  Gibson  has  made  the  appended  statement  con- 
cerning Mr.  Peek's  correction  and  comments.— Editor.] 

Sir— While  the  error  regarding  the  cost  of  the  Holly 
pump  pointed  out  by  Mr.  Peek  is  regrettable,  the  De  Laval 
pump  still  retains  a  considerable  advantage  in  lower  total 
annual  cost  per  water  horsepower,  as  will  be  seen  after 
revising  the  figures  in  the  last  table  of  my  article  to  take 
into  account  the  correct  price  of  the  Holiy  pump : 


Centrif- 

Recipro- 

ugal Unit 

cating  Unit 

$20,000.00 

$80,000.00 

16,371.00 

10,503.00 

5,  130. 00 

13,9S0.00 

1,849.06 

1,188.00 

6,979.00 

15,168.00 

22,030.00 

14,540.00 

23.11 

27.63 

Cost  of  buildings  and  foundations,  as- 
sumed   

Cost  of  boilers,  settings'  and  'stack '  as- 
sumed as  $30  per  nominal  boiler 
horsepower   

Annual  interest,  maintenance' and 'de- 
preciation charges  on  pumps  and 
buildings   

Annual  interest,  maintenance' and  de- 
preciation charges  on  boilers 

Total  interest,  repairs,  maintenance 
and  depreciation  charges 

Annual  fuel  cost  of  steam,  at  13c  'per 
1,000,000  B.t.u.,  based  on  full  load  24 
hr.  per  day,  365  days  per  year.  .  . 

Total  annual  cost  per  water  horse- 
power, exclusive  of  attendance  and 
supplies,  assuming  100%  load  factor 

For  66.6%  load  factor,  or  full-load  operation  16  hr. 
daily,  the  annual  cost  per  water  horsepower  becomes 
$34.80  for  the  Holly  pump,  as  against  $25.90  for  the 
De  Laval  pump. 

The  duty  of  the  De  Laval  pump  was  calculated  from 
the  total  head  overcome  by  the  pump— that  is,  the  dis- 
charge head  measured  at  the  delivery  nozzle  plus  the 
suction  head  at  the  suction  nozzle,  both  corrected  to  the 
center  line  of  the  pump.  As  the  two  nozzles  are  of  the 
same  size,  no  correction  for  velocity  was  necessary. 

Mr.  Peek  states  that  auxiliaries  of  the  Hollv  pump, 
including  air  pump,  boiler-feed  pump  and  air  compressor,' 
are  integral  parts  of  the  main  unit  and  are  operated  by 
it.  The  air  pump  for  the  De  Laval  unit  (of  the  common 
flywheel  type)  and  the  condensate  pump  (of  the  duplex 
type)  are  independent  of  the  main  unit,  but  the  steam 
consumed  by  them  was  charged  against  the  latter  in  figur- 
ing the  duties  stated  in  my  article.  At  the  same  time 
the  exhaust  from  these  units  was  delivered  at  atmospheric 
pressure  to  an  open  feed-water  heater,  instead  of  passing 
to  the  mam  condenser,  and  at  least  80%  of  the  heat 


represented  by  the  live  steam  consumed  by  them  was 
returned  to  the  boilers  in  the  feed  water,  raising  the  latter 
approximately  20°  F.  in  temperature,  with  a  fuel  savin, 
of  nearly  2%.  As  the  final  temperature  was  still  only 
102°  F..  the  exhaust  of  the  independent  boiler-feed  pump 
can  be  utilized  in  the  same  way  and  the  fuel  cost  for  its 
operation  will  be  practically  negligible. 

A  turbine-driven  boiler-feed  pump  would  use  not  to 
exceed  600  lb.  of  steam  per  hour.  If  the  pumping  outfit 
were  credited  with  heat  returned  in  the  condensate— as 
should  be  the  case— the  total  net  steam  consumption 
charged  to  boiler  feeding  would  not  be  more  than  the 
equivalent  of  approximately  90  lb.  of  steam  per  hour 
which  represents  less  than  0.5%  in  duty. 

The  larger  boiler  equipment  required  by  the  De  Laval 
pump  is  fully  taken  into  account  in  my  article,  where  the 
nominal  horsepower  capacities  of  the  boilers,  upon  which 
interest,  depreciation,  repairs,  etc.,  are  figured,  are  in 
each  case  based  upon  the  respective  steam  consumptions 
in  actual  test,  30  lb.  of  steam  per  hour  being  taken  as  a 
boiler  horsepower. 

_  Figures  were  not  at  hand  covering  the  costs  of  build- 
ings and  foundations  and  the  cost  of  attendance  in  each 
case,  so  that  the  comparison  of  the  two  pumps  is  neces- 
sarily incomplete ;  but  it  is  believed  that  the  inclusion  of 
these  items  would  have  resulted  m  a  showing  still  more 
favorable  to  the  steam-turbine-driven  centrifugal  pump. 
„  ..  George  H.  Gibson. 

Inbune  Building,  New  York  City,  Nov.  15,  1915. 

m 

P@p<o>Il(D>ip©ia  Vnsxduactt  Desfigsa 

.  Sir— I  agree  with  "Concrete  Engineer,"  whose  letter 
on  the  Popolopen  Creek  viaduct  was  published  on  pa^e 
901  of  Engineering  News  of  Nov.  4,  1915.  It  would 
appear  that  the  steel  design  might  have  been  decided 
upon  at  first  and  an  estimate  on  a  concrete  design  asked 
for  to  stop  comment.  A  concrete  bridge  to  fit  the  loca- 
tion could  have  been  designed  and  built  for  a  very  little 
more  than  the  steel  structure,  unless  foundations  were 
very  difficult. 

I  think  a  concrete  bridge  would  have  fitted  the  land- 
scape better  than  the  steel  design.  It  was  a  pity  there 
was  only  one  competitor  who  submitted  a  design  in  con- 
crete-  Another  Concrete  Engineer 

Nashua,  N.  H.,  Nov.  6,  1915. 

|       MOTES  AMD  QHJEIREJES  I 


,tpl lhte  ^  Wnt  of  the  Concrete  Payment  under  con- 
st, uction  between  Easton  and  Bethlehem,  Penn..  noted  in 
Engineering  News"  of  Nov.  11,  page  944,  is  not  triangular- 
mesh  wire  but  diamond-mesh  wire  made  by  the  Trussed 
Concrete  Steel  Co.,  Detroit,  Mich.  SSM 

Deflection  of  Concrete  Beams-A  reader  inquires  what 
simple  formula  for  deflection  gives  results  which  check  with 
measurements  on  concrete  beams.  He  says  that  the  formulas 
published  in  some  of  the  standard  books  are  too  complicated 
facts'  US<3  anCl  d°  "0t  giVe  assurance  of  fitting  the 

Offered  to  the  Most  Worth,    Library— A   complete   file  of 
Eng.neer.ng  News"  for  about  15  yr.,  partly  bound,  is  in  the 
possession  of  N.  S.  Reeder,  24  Broad  St.,  New  York  City,  and 
is    offered    free    to    the    most    deserving  applicant-schools, 
societ.es,  libraries  or  individuals  being  given  preference  in 
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By  Edward  U.  Smith* 


The  Wheeling  &  Lake  Erie  K.E.  has  recently  completed 
rebuilding  a  girder  bridge  across  the  east  branch  of  Black 
Eiver  on  its  Toledo  division  in  Ohio,  which  required 
strengthening  the  substructure.  The  footings  of  the  two 
river  piers  were  enlarged  in  an  original  and  effective 
way.  Eeinforced-concrete  slab  abutments  were  also  built, 
as  the  old  bridge,  a  curious  combination  of  girders  and 
timber  trestle,  had  no  abutments. 

Thorough  inspection  of  the  piers  showed  that  they  were 
supported  on  oak  piling  and  timber  grillage,  which  were 
found  to  be  in  as  good  condition  as  when  placed,  15  yr. 

k--jj-- 


ring  of  concrete  on  top  of  the  new  piles  and  bring  it 
up  to  the  third  course  of  stone,  thus  incasing  the  founda- 
tion and  enlarging  its  bearing  area,  besides  carrying  the 

(Base  of  fieri/  El.  915. 15) 
H.  W.  March  1913 
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FIG.  1.    NEW  ABUTMENT  OF  BLACK  RIVER  BRIDGE 

ago.  The  grillage  beams  were  24  in.  on  center,  the 
spaces  filled  with  concrete,  making  a  concrete  thickness 
of  3  ft.  The  top  of  the  first  course  was  at  normal  water 
level  and  the  bottom  of  footing  was  about  4y2  ft.  below 
water.  The  stream  is  about  7  ft.  deep.  It  was  planned 
to  substitute  a  new  and  complete  plate-girder  super- 
structure designed  for  heavier  loading  (Cooper's  E-60), 
and  this  necessitated  strengthening  the  pier  foundations, 
although  the  pier  shafts  were  adequate.  It  also  meant 
building  abutments  to  carry  the  end-span  plate  girders. 

The  plan  adopted  for  reconstructing  the  pier  footings 
was  to  drive  two  rows  of  mixed  oak  piling  around  and 
to  a  level  below  the  bottom  of  the  old  footing,  place  a 

*Assistant  Engineer,  Wheeling  &  Lake  Erie  R.R.  Co.,  Elec- 
tric Building,  Cleveland,  Ohio. 
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FIG.   4.    PIER-FOOTING  REINFORCEMENT 

foundation  deep  enough  to  prevent  future  damage  from 
scour.  While  the  new  concrete  would  not  normally  take 
the  whole  load  of  the  pier,  it  was  so  designed  as  to  be 


FIGS.  2  AND  3.    ENLARGING  PIER  FOOTINGS  OF  BLACK  RIVER  BRIDGE,  W.  &  L.  E.  R.R. 
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FIG.   5.    CONCRETE  PILES   FOR   WEST  ABUTMENT 

safe  for  the  entire  load  if  a  slight  settlement  of  the  old 
work  should  take  place. 

In  making  the  excavation  (in  the  manner  shown  by 
the  view  Fig.  3)  a  bed  of  quicksand  was  struck.  This 
made  the  work  difficult,  but  called  for  no  changes  of 
method,  and  the  reconstruction  of  the  footing  was  suc- 
|  cessfully  carried  through.  As  shown  by  the  drawing 
(Fig.  4)  the  concrete  was  carried  up  higher  than  origin- 
ally intended.  Radial  reinforcement  in  the  lower  portion 
of  the  new  footing  concrete  enables  the  extended  footing 
to  act  as  a  corbel. 

The  abutments  (Fig.  6)  were  designed  as  reinforced- 
concrete  slabs  carried  on  concrete  piles.  The  piles  chosen 
were  those  of  the  Great  Lakes  Dredge  and  Dock  Co. 
They  were  octagonal,  16  in.  by  40  ft.,  of  uniform  sec- 
tion, with  cast-steel  point  and  eight  y2-m.  vertical  rods. 
They  were  driven  by  company  forces,  at  a  cost  of  15c. 
per  lm.ft.  The  work  was  done  with  an  Ohio  locomotive 
crane  handling  a  3-ton  Vulcan  steam  hammer,  which 
made  85  blows  per  minute.  The  piles  were  driven  to 
refusal,  most  of  them  going  down  the  full  40  ft.,  through 
gravel,  clay  and  quicksand. 

The  slab  over  the  piles,  10x18  ft.,  was  made  36  in. 
thick  for  the  east  abutment  and  54  in.  thick  for  the 


west  abutment.  It  has  bands  of  reinforcing  rods  in  both 
directions  over  the  pile  heads  and  also  diagonal'  bands 
m  two  directions.  The  design  of  the  slab  was  governed 
by  punching  shear,  which  required  a  thickness  of  7y2  in. 
over  the  piles. 

The  slab  and  back-wall  reinforcement  was  arranged 
with  a  view  to  adding  a  future  second  track.  The  wing- 
wall  which  later  will  be  between  tracks  and  will  serve 
as  brace  to  the  back-wall  is  straight,  while  the  other  is 
flared. 

Steel  was  erected  by  a  derrick  car  reaching  out  from 
the  abutment  end  as  shown  in  Fig.  7,  picking  up  the 
girders  from  a  point  alongside  the  track  (Fig.°6).  The 
King  Bridge  Co.,  Cleveland,  Ohio,  fabricated  the  new 
steel,  and  the  Ferro  Construction  Co.,  Chicago,  erected 
it  as  subcontractor  for  the  King  Bridge  Co. 

After  the  girders  were  in  place  the  abutments  were 
backfilled  with  granulated  slag.  At  the  west  end,  where 
the  piles  projected  several  feet  above  the  natural  slope, 
the  slag  was  rammed  around  and  between  the  piles.  At 
the  east  end  the  slope  was  such  that  it  was  necessary  to 
excavate  for  the  slab,  so  that  only  backfill  had  to  be 
placed. 

Si  ~  L~*^,;' 

Ommmmmt  Instead  ©f  ILead  £©2* 
Pap©  JoSjafts 

The  use  of  portland  cement  for  making  the  joints  of 
cast-iron  water  mains  has  become  common  in  southern 
California  cities.  The  practice  appears  to  have  originated 
in  the  water  department  of  Long  Beach,  Calif.,  about  ten 
years  ago  and  the  success  there  obtained  has  caused  a 
number  of  other  cities  to  adopt  the  same  plan.  The  sup- 
erintendent of  the  Long  Beach  water-works,  Clark  Shaw, 
declares  that  the  cement  joint  is  not  merely  cheaper 
than  the  ordinary  lead  joint,  but  is  tighter  and  more 
permanent. 

The  method  of  making  the  joint  is  as  follows :  After 
the  pipes  are  connected,  a  ring  of  dry  jute  is  inserted 
m  the  bottom  of  the  bell  and  the  bell  filled  with  neat 
cement  paste.  It  is  essential  that  this  paste  be  mixed 
with  only  enough  water  to  moisten  it,  but  not  enough  to 
make  it  soft.  After  the  bell  is  filled  with  the  paste  it 
is  packed  with  a  long  calking  tool,  like  that  used  for  calk- 
ing a  lead  joint.  If  the  paste  is  of  the  right  consistency  it 
should  pack  under  the  tool  until  it  is  almost  as  hard 
as  lead.     (For  an  editorial  discussion  see  page  1044). 


PIGS.    6   AND   7.    PLACING   SUPERSTRUCTURE   GIRDERS  OF 
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After  the  first  calking,  the  joint  is  refilled  with  paste, 
which  is  again  packed  solid  with  the  calking  iron;  this 
is  repeated  a  third  time.  The  joint  is  then  neatly  rounded 
off  with  a  collar  of  1 :  1  cement  and  sand.  The  cement  is 
allowed  to  set  for  48  hr.  before  water  pressure  is  turned 
on  the  pipe.  In  case  of  necessity,  however,  water  may  be 
turned  into  the  pipe  within  24  hr.  The  only  lead  joints 
now  used  in  Long  Beach  are  in  pipe  which  has  to  be  put 
in  service  as  soon  as  it  is  laid.  The  pipe  used  has  the 
standard  hub  and  spigot.  A  line  of  pipe  6,400  ft.  long 
was  recently  laid  with  cement  joints  and  not  a  single  leak 
was  found  when  it  was  tested. 

When  it  is  necessary  to  take  up  pipe  laid  with  the  ce- 
ment joint,  a  section'  of  the  cement  on  top,  about  60°  . 
wide,  is  chipped  out  to  the  bottom  of  the  bell,  and  the 
joint  is  then  readily  broken.   This  work  is  much  more  eas- 
ily done  than  unjointing  pipe  having  lead  joints. 

An  important  advantage  of  the  cement-jointed  pipe 
is  that  the  conductivity  of  the  line  for  electric  currents 
is  much  reduced,  as  there  is  cement  insulation  at  every 
joint.  Liability  of  damage  to  the  line  by  electrolysis 
is  greatly  reduced,  although  if  one  joint  or  only  a  few  were 
made  with  cement  there  might  be  corrosion  at  these  points. 

A  comparison  of  costs  of  the  material  required  for  a 
4-in.  pipe  joint  shows  that  with  lead  at  5l/2c.  per  lb. 
the  material  for  a  lead  joint  cost  29c,  and  the  material 
for  a  cement  joint  3%c  At  the  present  high  prices  of 
lead  the  difference  is  much  greater,  and  on  larger  sizes 
of  pipe  the  large  saving  possible  makes  the  change  one 
which  is  well  worth  the  attention  of  water-works  engi- 
neers. There  is  also  much  less  expense  for  labor  in  the 
cement  joint  than  for  the  lead  joint,  and  the  work  is 
simpler. 

Allfceinmafte  Specifications  ffcir 
PraMnc  W®s>3&  As3©  IL©gal 
By  Daniel  T.  Pierce* 

No  little  attention  is  being  given  to  the  subject  of 
alternate  specifications  and  bidding  from  the  viewpoint 
of  public  policy.  The  reason  why  this  subject  is  always 
more  or  less  alive  is  that  the  common  requirement  that 
a  low  bid  under  a  general  specification  must  be  accepted 
is  productive  of  so  much  poor  construction.  Recourse  is 
had  to  an  increasing  extent  to  alternate  specifications, 
separate  divisions  of  which  may  describe  entirely  different 
materials  or  types  of  construction  or  different  kinds  of 
the  same  type  of  materials,  the  authorities  reserving  the 
right  to  accept  the  lowest  bid  under  any  division  of  the 

specification.  .    .  » 

The  alternate  specifications  avoid  the  undesirability  ol 
"open  specifications,"  which  confer  a  monopoly  upon  mere 
cheapness;  of  "closed  specifications,"  which  may  be  con- 
sidered objectionable  because  they  may  create  monopoly, 
and  enable  the  purchaser  to  consider  quality  as  well  as 
price  While  this  is  conceded,  there  is  raised  from  time 
to  time  the  objection  that  alternate  specifications  are  not 
legal  under  statutory  requirements  that  public  contracts 
rrmst  be  awarded  to  the  lowest  bidder.  The  fo  lowing 
review  of  decisions  on  this  point  shows  that  the  legality 
of  the  alternate  specification  has  been  upheld  under  a 
variety  of  conditions  in  at  least  nine  states. 

~~ Executive  Assistant,  Barber  Asphalt  Paving  Co.,  Philadel- 
phia,  Penn. 


The  case  of  the  City  of  Connersville  vs.  Merrill,  an 
Indiana  case  (42  Northeastern,  1112),  arose  under  an 
Indiana  statute  requiring  sidewalk-improvement  contracts 
to  be  let  upon  competitive  bidding  to  the  lowest  respon- 
sible bidder,  and  provided  that  such  improvements  could 
be  made  pursuant  to  an  ordinance  which  was  required 
to  state  "the  kind,  size  and  location  of  the  proposed  im- 
provement." 

The  City  Council  adopted  a  sidewalk-improvement  ordi- 
nance which  provided  that  certain  sidewalks  "should 
be  made  of  either  free  or  limestone  flagging  or  of  artificial 
cement  stone  as  the  Common  Council  might  determine  on 
receipt  of  bids  therefor."  Separate  bids  were  received 
for  the  different  materials  specified  and  a  contract  was 
awarded  on  one  of  such  bids.  The  validity  of  the  con- 
tract was  called  in  question  by  an  abutting  property 
owner.    The  court  held  that  the  contract  was  valid. 

There  was  no  uncertainty  in  the  material  to  be  used,  so 
far  as  the  bidders  were  concerned.  Thus  bidders  were  put 
upon  an  equality,  and  the  city  and  the  property  owners  had 
the  benefit  of  competition  on  each  brand  or  special  kind  of 
the  general  material  to  be  used.  They  were  invited  to  submit 
bids  for  the  improvement  on  three  different  kinds  of  material. 
The  bids  were  made  on  this  basis,  and  the  lowest  and  best 
bid  for  either  kind  of  improvement— that  is  to  say,  the  lowest 
bid  for  artificial  cement  stone  was  accepted. 

The  case  of  Dixey  vs.  Atlantic  City,  a  New  Jersey  case 
(58  Atlantic,  370),  likewise  upholds  the  principle  of  al- 
ternative specifications.  Atlantic  City  advertised  for  bids 
for  paving  certain  streets  with  vitrified  blocks.  The  Dela- 
ware River  Quarry  and  Construction  Co.  submitted  a  bid 
specifying  various  separate  prices  for  the  work,  accord- 
ing to  the  particular  type  or  brand  of  block  to  be  used. 
One  item  of  this  bid  was  accepted  and  a  contract  let  pur- 
suant thereto.  Certain  taxpayers  filed  a  suit  calling  m 
question  the  validity  of  the  contract  on  the  ground 
that  the  successful  bidder  had  no  right  to  submit  alter- 
native bids,  as  this  would  be  in  violation  of  the  statute 
requiring  competitive  bidding.  The  court  held  the  con- 
tract valid,  declaring : 

The  bid  of  the  successful  bidder  gave  the  city  the  advan- 
tage of  knowing  just  what  were  high  and  what  were  low- 
priced  blocks,  and  we  think  the  specifications  did  not  limit 
bidders  to  naming  blocks  of  only  one  price,  but  permitted 
them  to  bid  for  different  kinds  of  blocks  at  ^rent  prices 
and  if  they  were  able  to  furnish  more  than  one  kind  of  block 
at  the  same  price,  they  might  do  that,  also  submitting  sam- 
ples and  the  information  as  to  manufacturer  required. 

Case  of  the  Philadelphia  Filtration  Plant 
In  the  case  of  Parker  vs.  City  of  Philadelphia,  a  Penn- 
sylvania case  (69  Atlantic,  670),  alternate  specifications 
were  again  upheld.  Philadelphia  advertised  for  bids  for  a 
filtration  plant.  One  item  of  the  specifications  called 
for  controllers  to  measure  the  output  from  the  filters 
Six  different  types  of  controllers  were  specified,  leaving  it 
to  the  city  to  determine,  after  the  receipt  of  bids,  winch 
type  should  be  adopted.  Alternative  bids  were  requested 
and  submitted  upon  several  different  types.  A  taxpayer 
sought  to  impeach  the  validity  of  the  contract,  but  the 
court  held  the  contract  legal.  A  part  of  the  decision  fol- 
lows : 

Where  the  thing  to  be  furnished  can  be  manufact by 
anyone  in  precise  conformity  to  certain  and  specific  requne 
n  ents  of  the  specifications,  or  purchased  in  an  open  market 
at  a  standard  price,  there  is  no  valid  reason  for  « a-k.n  fo 
alternative  bids;  but  where  the  thing  is  protected  by  a  patent 
annot  be  bought  in  an  open  market,  and  any  one  f  a 
number  of  particular  kinds  fully  complies  with  tte  est** 
lished  standard,  the  interest  of  a  m™cl^%Z  is  eauam 
served  by  asking  for  bids  for  any  or  all.    The  field  is  equali> 
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open  to  each  bidder;  the  power  of  a  monopoly  in  the  thing  is 
broken.  The  general  custom  of  long  standing  has  been 
to  require  bidders  in  certain  classes  of  public  work  to  furnish 
samples  of  the  articles  they  proposed  to  furnish  in  order  that 
the  quality  of  the  sample  may  be  taken  into  consideration  in 
awarding  the  contract,  thus  bringing  into  competition  both 
the  price  and  the  quality  of  the  thing  to  be  furnished. 

Farther  on  in  the  opinion  it  continues  as  follows: 

We  are  of  the  opinion  that  under  our  law  specifications 
for  alternative  bids  are  not  per  se  unlawful. 

Cases  Involving  Various  Types  of  Pavement 
The  case  of  Ex  Parte  City  of  Paducah,  a  Kentucky 
case  (89  Southwestern,  302),  is  one  where  the  city  adopted 
specifications  and  advertised  for  bids  for  the  improvement 
of  a  street.  The  specifications  provided  that  the  street 
should  be  improved  with  vitrified  brick,  bitulithic  or  bi- 
tuminous macadam.  Alternative  bids  were  requested  and 
submitted  on  these  several  types  of  pavement.  The  court 
held  the  contract  for  bitulithic  valid,  saying: 

Nor  are  the  ordinances  objectionable  for  the  reason  con- 
tended for  by  counsel  for  the  city,  on  account  of  different 
materials  being  mentioned  therein  with  which  the  street- 
were  to  be  constructed.  It  is  obviously  good  policy,  and  to 
the  best  interest  of  the  public,  that  ordinances  of  this  nature 
should  be  so  framed  as  to  bring  about  competition  in  the 
bidding  of  such  work. 

The  case  of  Campbell  vs.  Southern  Bitulithic  Co  a 
Kentucky  case  (106  Southwestern,  1189),  arose  when  the 
City  of  Ashland  adopted  specifications  for  paving  with 
vitrified  brick  or  bitulithic  pavement,  as  might  be&deter- 
mined  after  receipt  of  bids.  Alternative  bids  were  adver- 
tised for  and  received  upon  both  types  of  pavement.  The 
brick  bids  were  lower  than  the  bitulithic  bids.  A  contract 
was  awarded  to  the  lowest  responsible  bidder  on  bitulithic. 
A  suit  was  brought  to  enjoin  the  performance  of  the  con- 
tract on  the  ground  that  the  contract  was  let  in  violation 
of  the  statute  requiring  such  contracts  to  be  let  upon 
competitive  bidding  to  the  lowest  bidder.  The  court 
held  the  contract  valid  and  quoted  with  approval  the 
Paducah  case  cited  above. 

In  the  case  of  Emmeret  vs.  Elyria,  an  Ohio  case  (78 
Northwestern,  269),  the  city  required  paving  contracts 
to  be  let  upon  competitive  bidding  and  provided  that 
improvement  ordinances  should  contain  a  statement  of  the 
general  nature  of  the  improvement  and  the  character  of 
the  materials  thereof.  The  city  adopted  an  ordinance  and 
advertised  for  bids  for  paving  a  certain  street  with  brick 
or  asphalt  or  other  material  as  might  thereafter  be  de- 
termined. After  receipt  of  alternative  bids  a  contract 
was  awarded  for  asphalt.  A  property  owner  sought  to  en- 
join the  performance  of  the  contract,  but  the  court  up- 
held it. 

thJ*  P6arS  fr°m  QndinS  °f  factS  that  c°uncil  determined 
that  the  paving  material  should  be  asphalt,  brick  or  other 
material,  as  might  thereafter  be  determined.  This  meets 
he  requirements  of  the  statute.  Prior  to  the  adoption  of 
the  present  code  it  was  provided,  as  to  some  cities,  that  the 
kind  of  materials  should  not  be  determined  until  after  bids 
had  been  received,  the  reason  being  that  it  promoted  com- 
petition and  tended  to  prevent  collusion  among  bidders. 

State  op  Michigan  vs.  City  of  Detroit 
The  case  of  Attorney-General  vs.  City  of  Detroit  a 
Michigan  case  (26  Michigan,  263),  arose  when  the  City  of 
Detroit  adopted  specifications  and  advertised  for  bids  to 
pave  certain  streets.  The  specifications  and  advertisement 
called  for  alternative  bids  upon  several  kinds  of  wood  and 
stone  pavement.  After  the  receipt  of  alternative  bids  a 
contract  was  awarded  for  the  Ballard  wooden-block  pave- 
ment. The  validity  of  the  contract  was  questioned  by  the 


attorney-general  in  this  case,  but  the  court  held  the  con- 
tract valid  in  an  elaborate  opinion  by  Judge  Cooley.  This 
case  is  the  earliest  and  may  probably  be  regarded  as  the 
hading  case  on  the  right  of  municipalities  to  adopt  alter- 
native specifications. 

Baltimore  Paving  Specifications  Upheld 
In  the  case  of  Mayor  of  Baltimore  vs.  Flack,  a  Mary- 
land case  (6-1  Atlantic,  702),  the  city  advertised  for  bids 
for  the  improvement  of  certain  streets  with  asphalt,  vitri- 
fied brick  or  bitulithic,  as  might  be  determined  after  re- 
ceipt of  bids.  Alternative  bids  were  submitted  upon  the 
several  types  of  pavement  and  a  contract  was  awarded  to 
the  lowest  responsible  bidder  on  bitulithic.  Property  own- 
ers sought  to  enjoin  the  performance  of  the  contract  on 
the  ground  that  alternative  bidding  was  not  permissible 
under  the  Maryland  statute  which  required  an  award  to 
the  lowest  responsible  bidder.  The  court  held  the  contract 
valid  in  an  elaborate  and  carefully  considered  opinion, 
containing  these  statements: 

Thus  competition  was  invited  and  secured  both  as  to 
materials  and  as  to  price,  and  the  contract  was  awarded  to 
the  lowest  responsible  bidder  on  the  material  selected,  though 
there  was  another  bidder  whose  price  was  lower  on  a  different 
material.  Were  this  method  of  procedure  and  this  action  in 
violation  of  Sections  14  and  15  of  the  charter?  There  are 
two  kinds  of  competition— the  one,  competition  between  dif- 
ferent things  which  will  equally  answer  the  same  general 
purpose;  and  the  other,  competition  between  the  prices  bid 
respectively  upon  each  of  those  distinct  things.  What  differ- 
ence is  there,  or  can  there  be,  looking  solely  to  the  extent 
of  that  authority,  between  selecting  the  kind  of  pavement 
before  bids  are  asked  for  and  selecting  the  kind  of  pave- 
ment after  the  bids  have  been  received  and  opened,  upon  dis- 
tinct sets  of  specifications  descriptive  of  wholly  different 
kinds  of  pavements,  but  all  of  which  are  suited  to  the  same 
general  purpose?  Manifestly,  none  whatever;  though  in  some 
particulars,  not  touching  the  power  itself,  but  affecting  the 
ultimate  result  in  other  ways,  there  may  be  a  difference 
between  the  two  methods.  Thus  by  the  selection  of  the 
materials  or  the  kind  of  pavement,  after  the  bids  have  been 
received,  combinations  between  bidders  to  innate  prices  may 
be  in  a  great  measure  avoided,  since  it  is  altogether  improb- 
able that  parties  who  compete  for  the  adoption  of  their 
respective  materials  will  all  ask  exorbitant  prices  as  each 
party  will  most  likely  strive  by  depressing  prices  to  secure 
the  contract.  As  in  such  an  instance  no  bidder  knows  in 
advance  which  kind  of  pavement  will  be  selected,  each  is  in 
reality  stimulated  to  propose  terms  which  in  order  to  secure 
him  the  contract  will  produce  the  best  results  so  far  as  the 
public  are  concerned. 

New  Yobk  Decisions  on  Use  of  Patented  Materials 
We  now  come  to  the  case  of  Warren  Brothers  Co.  vs 
New  York  City  (190  New  York  Reports,  299).  This 
shows  that  the  general  principle  set  forth  in  the  foregoing 
has  likewise  been  followed  in  New  York  State.  In  this 
case  the  Court  of  Appeals  reversed  the  Appellate  Division, 
which  had  held  to  the  contrary.  Section  1554  of  the  New 
York  Charter  provided  as  follows : 

Except  for  repairs,  no  patented  pavement  shall  be  laid 
and  no  patented  article  shall  be  advertised  for,  contracted  for 
or  purchased,  except  under  such  circumstances  that  there 
can  be  a  fair  and  reasonable  opportunity  for  competition 
the  conditions  to  secure  which  shall  be  prescribed  by  the 
tfoard  of  Estimate  and  Apportionment. 

Under  this  section  bids  were  asked  for  asphalt  blocks 
sheet  asphalt  and  bitulithic.  The  question  in  the  case  was 
whether  under  such  circumstances,  where  bids  were  asked 
for  three  different  kinds  of  pavement,  there  could  be  a 
fair  and  reasonable  opportunity  for  competition  within 
the  meaning  of  the  charter  provision  just  quoted.  The 
Court  of  Appeals  reversed  the  Appellate  Division  and  held 
that  there  could  be  fair  and  reasonable  opportunity  for 
competition. 
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We  are  of  opinion  that  the  scheme  devised  by  the  Board  of 
Estimate  and  Apportionment  permitting  the  owners  of  pat- 
ented and  unpatented  pavements  to  join  in  bidding  for  con- 
tracts to  lay  the  same  under  section  1554  of  the  charter  is, 
under  all  the  circumstances,  feasible,  workable  and  affords 
a  fair  and  reasonable  opportunity  for  competition  under  said 
section. 

The  case  of  Warren  Brothers  Co.  vs.  City  of  New 
York  was  likewise  cited  with  approval  and  followed  by 
the  Appellate  Division  in  New  York  in  the  case  of  Holly 
vs.  City  of  New  York  (128  N.  Y.  App.  Div.  Reps.,  502), 
where  bids  were  taken  on  four  different  types  of  pipe.  We 
quote  from  this  decision  as  follows : 

Bids  were  advertised  for  four  types  of  pipe  on  what  we 
can  only  conclude  were  equal  terms,  and  if  it  be  assumed 
that  type  D  is  a  patented  article  and  the  subject  of  monopoly, 
the  conditions  were  similar  to  those  approved  by  the  court 
in  the  case  just  cited,  except  that  the  conditions  were  not 
prescribed  Dy  the  Board  of  Estimate  and  Apportionment, 
which  I  do  not  think  enters  into  the  question  in  the  present 
case,  for  the  reasons  already  stated.  That  case  related  to 
bids  for  patented  "pavements,  and  the  court  said:  "The  dic- 
tates of  public  policy  under  the  circumstances  here  presented 
would  seem  to  require  that  the  owners  of  patented  and  un- 
patented pavements  should  bid  on  equal  terms." 

The  foregoing  cases  show  that  the  rule  is  general 
That  alternative  specifications  calling  for  two  or  more  ma- 
terials of  a  different  kind  or  quality  are  not  invalid  be- 
cause bids  are  taken  under  statutes  requiring  the  con- 
tract to  be  let  to  the  lowest  responsible  bidder.  '  On  the 
contrary,  the  courts  have  held  that  by  taking  alternative 
bids  on  different  kinds  and  qualities,  not  only  is  compe- 
tition secured  in  price,  but  is  likewise  secured  in  quality 
and  prevents  collusion. 

IS 

BmnM  aim  College 

By  Curtis  C.  Myers*  * 
Conditions  often  arise  in  making  investigations  where 
it  is  desirable  to  use  special  testing  machines  for  a  short 
time  in  order  to  secure  data  for  reports  which  are  being 
worked  up  by  a  committee.  It  is  often  impossible  to  invest 
the  requisite  money  for  permanent  equipment  and  yet 
the  data  are  necessary  for  a  convincing  report. 

This  condition  arose  recently  with  a  committee  of  the 
Engineers'  Club  of  Cincinnati  when  it  was  desired  to 
make  some  reinforced-concrete  T-beams  10  ft.  long  by 
42  in.  wide  and  12  in.  deep. 

A  testing  machine  was  wanted  which  would  fill  the 
following  requirements : 

(1)  A  portable  testing  machine  of  100,000  lb.  capacity 
which  may  be  used  under  a  hatchway 
where  an  overhead  crane  was  available 
for  handling  the  beams.  It  was  not 
desirable  to  locate  the  machine  perma- 
nently in  this  position,  as  it  was  on  a 
driveway  which  was  used  frequently. 

(2)  A  machine  which  would  not  re- 
quire a  pit  in  the  floor  to  accommonate 
the  weighing  or  loading  mechanism. 

(3)  A  machine  which  could  be  built  in 
a  repair  shop  having  ordinary  shop 
equipment.  (4)  A  machine  not  to  cost 
over  $250.  This  limit  made  necessary 
a  design  free  from  castings  or  other  de- 
tails which  would  be  costly. 


The  transverse  testing  machines  on  the  market  do  not 
meet  all  those  requirements,  as  the  large  size  require  a 
permanent  location  and  ft  pit  for  their  loading  mechan- 
ism, and  their  capacity  is  not  great  enough  for  a  42-in. 
beam.  The  machine  here  described  was  built  for  $245 
and  has  given  satisfaction.  It  was  built  almost  wholly 
of  scrap  material,  as  the  structural  members  were  picked 
up  in  local  junk  yards,  with  the  exception  of  the  heavy 
6-in.  I-beams  for  the  main  weighing  levers.  The  weigh- 
ing mechanism  was  made  of  a  discarded  long-beam  bri- 
quette-testing machine  and  the  loading  was  accom- 
plished with  a  70-ton  screw  jack.  The  weighing  mechan- 
ism could  be  replaced  by  a  platform  scale  and  the  jack 
could  be  a  hydraulic  jack,  with  perhaps  a  little  more 
"  compactness. 

The  machine  was  designed  for  a  safe  load  of  100,000 
lb.,  but  was  loaded  to  146,000  lb.  in  the  tests  with  no 
•failure.  After  calibration  a  load  of  150,000  lb.  was 
applied  and  accurately  measured. 

While  designed  for  beam  testing,  the  machine  may  be 
used  to  test  columns  up  to  8  ft.  long  and  also  for  other 
compression  tests,  like  concrete  culverts.  If  desired,  ten- 
sion tests  of  limited  range  might  be  made. 

Method  of  Construction 
The  machine  was  built  in  the  University  of  Cincinnati 
repair  shop  by  one  of  the  students.  There  was  no  serious 
trouble  encountered  in  the  building,  which  could  not  be 
handled  in  any  ordinary  repair  shop  with  limited  equip- 
ment. The  main  I-beams  were  used  as  found  and  but 
few  extra  holes  were  drilled  in  them.  It  was  appreciated 
that  longer  beams  could  have  been  used  so  that  the 
machine  would  have  more  range  simply  by  moving  the 
weighing  end.  The  short  beams  were  cut  to  length  by 
an  oxyacetylene  torch,  this  method  proving  cheaper  than 
drilling.  All  members  were  bolted  together,  as  there 
were  no  facilities  for  riveting.  In  addition,  bolts  were 
desirable  in  order  to  permit  dismantling  in  case  of 
storage. 

The  general  details  are  shown  in  Fig.  1.  The  wheels 
were  discarded  mixer  drum  rollers.  The  main  trans- 
verse I-beams  have  webs  stiffened  with  angles,  and  a  32-in. 
70-lb.  rail  is  bolted  to  the  top  of  the  highest  of  these 
beams.  This  rail  acts  as  one  of  the  knife  edges  for  sup- 
porting the  beam  to  be  tested.  The  tension  rods  were 
made  of  discarded  bridge  rods  and  the  heads  were  welded 
on  of  the  same  material.  The  plates  holding  these  rods 
were  made  iy2  in.  thick,  and  they  proved  heavy  enough. 


*In  charge  of  Cement  Laboratory,  Uni- 
versity of  Cincinnati,  Cincinnati,  Ohio. 


FIG.  1. 


DETAILS  OP  100,000-LB.  TESTING  MACHINE  BUILT  IN  SHOP  OF 
UNIVERSITY  OF  CINCINNATI 





FIG.  2.    VIEW  OF 


MACHINE  WITH  CONCRETE  BEAM  IN  COMPRESSION  TEST 


The  knife  edges  and  bearings  were  made  of  tool  steel 
hardened  m  fish  oil,  and  the  temper  was  not  so  high  as 
to  cause  any  trouble  from  breaking  the  edges,  which  were 
rounded  slightly  with  an  oil  stone.  The  H/4-in.  pins 
through  the  links  and  the  links  themselves  were  case- 
nardened,  and  both  gave  satisfactory  service. 

The  ball-bearing  screw  jack  was  bolted  to  its  bed  plate 
and  fastened  with  clamps  and  U-bolts  to  the  top  plate. 
J  us  arrangement  made  possible  the  handling  of  the 
whole  upper  portion  by  the  overhead  crane.    The  long- 
beam  testing  machine  was  connected  to  the  lever  H  by 
an  eye-bolt  fastened  into  a  clevis  with  hardened  bearings 
liie  adjustment  at  the  top  end  was  made  by  two  bolts 
beam  C°nnected  to  a  Second  clevis  on  the  en<*  of  the  scale 
Operation  of  the  Machine 
The  method  of  operation  when  a  beam  was  to  be  tested 
was  as  follows:    The  two  tension  rods  were  screwed 
out  of  the  turnbuckles  and  a  crane  lifted  the  whole  top 
part  up  and  to  one  side.    mi  1 


ures. 


er 


If  a  beam  failed  suddenly  there  would  be  dangt, 
of  the  whole  top  portion  dropping  down,  and  this  would 
have  to  be  provided  for  by  some  kind  of  a  buffer  to 
restrain  the  header.  Then  after  the  rods  were  screwed 
back  into  the  turnbuckles  a  platform  was  placed  in  posi- 
tion and  two  men  easily  applied  the  load  as  wanted. 
Ihe  cost  of  the  machine  is  as  follows: 


Old  material   

New  material  .... 

Bolts   ; 

Welding-  rods 
Oxyacetylene  cutting' 
Labor   


Total 


$68.90 
21.40 
11.20 

11.00 
7.00 
125.50 


$245.00 


The  First  Commercial  Oil-Burning  Tug  in  New  York  Har 
bor  is  the  "Mexpet,"  which  went  |?to  Service  th  J  summer 
It  is  owned  by  the  Mexican  Petroleum  Co.  and  is  used  for 
hand  mg  oil  tankers  and  ocean  vessels  docking  at  the  com 
panys  pier  to  fill  its  bunkers  with  fuel  oil.    The  tug  is  112  Tt 

The'r  d  1  ^  "  b6am  °f  24%  ft     The  h0ld  is  "  «.  deep! 

The  rudder  is  unusually  large  for  ease  in  short  turning  The 
boat  has  one  Scotch  boiler  14%  ft.  in  diameter  by  12  ft  long 

The  beam  was  then  lifted  by  ZZ^ZTr^a  T^T  lT™Z  "T'H 

mean  of  eye-bars  m  the  ends.    Bearing  plates  were  now  fuel-°f!  ^           of  w.  a.  w»T  is  "employ™  tS Te'S 

adjusted  on  the  knife  edges  and  the  beam  placed  in  posi-  ^^^™J?ia  *T              Th*         e^nl  is  anTn! 
Ihe  top  header  was  set  on  the  beam  and  the  titra- 


tion. 

buckles  were  ^adjusted.  This  operation  of  taking  off  the 
top  portion  adjusting  the  beam  and  assembling  the 
machine  took  about  20  min.  All  the  beams  tested  were 
reinforced,  and  there  was  no  trouble  from  sudden  fail- 


strowp  C°TmP°Und  Wlth  1S"  and  38-in-  blinders  and  a  26-in. 
stroke.  In  service  the  "Mexpet"  has  evaporated  16.4  lb  of 
water  per  pound  of  oil  from  and  at  212°  F.  Oil  is  sprayed 
I  ™"!  240°  t0  2S0°  *  un^r  40-  to  80-lb.  pressure"  The 
^•"e  horsepower  rangreS  fr°m  650  to  750>  an<i  a  speed  of  10 
knots  has  been  developed.  Ninety  tons  of  fuel  oil  is  car- 
ried, sufficient  for  10  days'  run.  A 


quired. 


crew  of  10  men 
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i  aim  Hew  Jersey 


The  right  of  the  State  Department  of  Health  of  New 
Jersey  to  compel  a  municipality  on  the  Delaware  Eiver 
to  cease  polluting  that  stream  by  sewage,  notwithstand- 
ing the  fact  that  it  is  an  interstate  river  and  being  pol- 
luted by  Pennsylvania  municipalities,  was  affirmed  by  the 
Court  of  Errors  and  Appeals  in  a  decision  handed  down 
on  Nov.  15  in  the  long-pending  suit  between  the  state  and 
Phillipsburg.  The  court  also  held  valid  the  transfer 
to  the  State  Board  of  Health  of  1908  of  the  powers  of 
the  State  Sewage  Commission  created  in  1900.  (The 
board  was  succeeded  in  turn  by  the  present  department 
on  July  1,  1915.) 

Another  important  decision  rendered  by  the  same  court 
on  the  same  day  was  one  that  materially  affects  Newark 
and  other  municipalities  taking  water  from  the  Passaic 
River  for  municipal  purposes.  This  suit  was  brought 
by  dyeing  concerns  in  Paterson,  who  sued,  as  riparian  own- 
ers, for  damages  for  the  diversion  of  water  from  the  river. 
The  court  held  that  a  riparian  owner  who  was  polluting  the 
stream  to  the  injury  of  the  people  of  the  state  could  not 
collect  substantial  damages  for  diversion  of  water  for 
public  use. 

Tlh©  Maltrafto.  Rsdlwmy  Accadeimt 

A  railway  accident  which  in  number  of  casualties  is 
one  of  the  worst  on  record  occurred  Oct.  5  on  the  Mex- 
ican Ry.  Details  have  been  secured  with  difficulty.  This 
railway  is  described  elsewhere  in  this  issue.  The  acci- 
dent occurred  on  the  Maltrata  incline  (between  Orizaba 
and  Boca  del  Monte),  where  the  line  makes  an  ascent 
of  4,000  ft.  in  25  mi.,  with  a  general  grade  of  4%  and 
some  stretches  of  5%.  The  aligi  ment  is  very  crooked 
and  has  numerous  16°  curves,  as  shown  by  the  plan  m 
another  column. 

The  accident  was  near  Alta  Luz,  at  tunnel  No.  13, 
about  8  mi.  west  of  Maltrata.  The  tunnel  is  1  mi.  dis- 
tant from  and  1,600  ft.  above  Alta  Luz.  The  morning 
passenger  train  from  Vera  Cruz  to  Mexico  was  ascend- 
ing the  grade,  hauled  by  a  Fairlie  duplex  locomotive.  In 
the  tunnel  the  coupling  to  the  engine  gave  way  and  the 
engine  ran  ahead,  the  separation  of  the  air  hose  setting 
the  brakes  on  the  cars.  The  engineman  did  not  at  once 
realize  what  had  happened,  but  after  running  a  short 
distance  he  stopped  and  backed  up,  apparently  without 
taking  proper  precautions.  The  tunnel  is  on  a  sharp 
curve,  and  in  the  darkness  he  miscalculated  the  position 
of  the  train  and  bumped  into  it  with  such  force  as  to 
start  it  down  the  grade,  the  air  brakes  being  in  some  way 
released. 

The  train  is  said  to  have  run  about  4  mi.  m  2  mm. 
before  it  was  derailed,  and  then  ran  off  the  roadbed 
and  plunged  down  the  side  of  the  mountain.  Attempts 
were  made  to  set  the  handbrakes,  but  with  the  panic 
and  the  crowding  of  passengers  upon  the  platforms  the 
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brakemen  were  not  able  to  reach  the  brake  handles.  Near- 
ly all  those  on  the  train  were  killed  or  injured.  The 
number  of  casualties  is  estimated  at  300,  a  great  majority 
of  these  being  fatal.  All  the  passengers  who  jumped 
from  the  train  were  killed.  The  bodies  were  collected 
and  cremated  at  the  side  of  the  track,  thus  obliterating 
.all  traces  of  the  dead  as  well  as  concealing  the  actual 
"numbers.  The  only  foreigners  killed  were  a  Frenchman 
and  his  wife,  but  their  two  children  were  unhurt. 

The  engineman  and  train  crew  were  Mexicans.  We  are 
'informed  that  the  road  has  for  some  time  been  in  the 
hands  of  the  Carranza  forces,  the  English  management 
having  no  voice  in  its  operation  and  the  operation  being 
of  a  haphazard  character.  The  local  papers  and  the  brief 
dispatches  sent  out  minimized  the  severity  of  the  acci- 
dent, but  the  foregoing  particulars  have  been  secured  from 
a  reliable  source. 

Deatlh  ©f  GoL  Fraiaeas  G.  Ward 

Col  Francis  G.  Ward,  for  the  last  fifteen  years  Com- 
missioner of  Public  Works  of  Buffalo,  N.  Y,  died  Nov. 
16  at  his  home  in  that  city.  He  had  been  ill  for  over  a 
year. 

He  was  born  Mar.  8,  1856,  in  Cayuga  County,  JSIew 
York,  and  was  a  lineal  descendant  of  Col.  John  Ward, 
a  soldier  of  the  American  revolution.  He  was  educated 
at  private  schools  in  this  country  and  in  France  and 
studied  engineering  at  L'Ecole  des  Ponts  et  Chausses  m 

Pain'l875  Mr.  Ward  went  to  Buffalo  as  agent  for  the 
Laflin  &  Rand  Powder  Co.  Two  years  later  he  entered 
the  service  of  the  New  York  Central  &  Hudson  River 
RR.  as  a  yardmaster,  being  subsequently  promoted  to 
the  positions  of  dispatcher  and  assistant  superintendent 
of  the  Grand  Central  Terminal,  New  York  City. 

After  ten  years  of  varied  experience  in  railway  work 
in  this  country  he  received  the  appointment  of  super- 
intendent of  the  Panama  R.R.  and  for  two  years  lived 
on  the  Isthmus  of  Panama.  In  1887  he  was  transferred 
to  Paris  as  manager  of  the  general  offices  of  the  Panama 

R.R.  ,  u 

His  work  at  Panama  and  in  Paris  attracted  the  atten- 
tion of  the  French  Government,  and  in  1888  he  was  em- 
ployed to  take  charge  of  important  surveys  for  proposed 
railways  in  Asiatic  Turkey.  Subsequently  he  had  charge 
of  dock  construction  in  Algiers. 

Mr."  Ward  returned  to  Buffalo  in  1890,  and  after  an 
unsuccessful  venture  in  the  soap  business  he  began  his 
public  career  as  the  chief  of  the  city  bureau  of  water 
in  1896.  His  service  here  was  interrupted  at  the  out- 
break of  the  Spanish-American  War,  when  he  went  to 
Cuba  as  Lieutenant-Colonel  of  the  202d  New  York  Volun- 
teers. , 

In  1900  the  Buffalo  city  charter  was  changed  so  as  to 
place  the  department  of  public  works  under  a  single  com- 
missioner, and  Colonel  Ward  was  elected  to  that  office. 
He  was  reelected  for  two-  and  four-year  terms  through 
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five  successive  city  administrations — a  remarkable  record 
in  an  elective  municipal  office. 

The  department  of  public  works  being  the  largest  city 
bureau,  employing  about  3,000  persons,  has  been  a  con- 
tinual target  for  the  city  politicians,  and  Colonel  Ward's 
organization  was  from  time  to  time  made  the  subject  of 
much  criticism  and  many  investigations.  The  fact  that 
he  was  continuously  retained  in  office  by  popular  election 
is  sufficient  vindication  of  the  work  he  accomplished. 

All  his  activities  were  not  devoted  to  the  narrow  field 
of  technical  work.  He  was  a  linguist  of  unusual  ability 
and  could  read  and  talk  most  of  the  European  languages, 
and  was  a  diligent  student  of  history  and  philosophy. 

He  is  survived  by  a  widow,  two  sons  and  two  married 
daughters. 

■ 

Seattle  Oty  Eimfpia<e©ss  Reports 

City  Engineer  A.  H.  Dimock  of  Seattle,  Wash.,  has 
submitted  under  date  of  Nov.  8,  1915,  a  report  of  his 
studies  to  find  some  means  by  which  to  render  the  Cedar 
Lake  storage  reservoir  of  the  Seattle  water-supply  and 
power  development  available  for  use.  As  described  in 
Engineering  News  of  Jan.  21.  and  Apr.  15,  1915,  the 
great  concrete  dam  (160  ft.  high  and  795  ft.  long  on 
the  crest)  recently  completed  at  a  cost  of  $1,500,000  is 
practically  useless  because  of  the  leakage  under  a  moranial 
bank  into  which  one  end  of  the  dam  projects. 

Analyses  of  samples  of  materials  taken  from  various 
depths  in  pits  sunk  through  the  leaky  bank  show  that  it 
is  composed  largely  of  coarse  sand  and  gravel  with  a  few 
intervening  strata  of  finer  materials.  The  level  of  the 
water  in  these  pits  fluctuates  with  the  water  level  of  the 
reservoir,  eliminating  all  doubt  of  the  porosity  of  the 
material. 

Experiments  have  been  made  to  see  whether  or  not  a 
silting  process  could  be  devised  which  would  utilize  nearby 
soil;  but  the  only  material  available  for  silt  is  a  fine 
sand  and  surface  soil,  with  which  it  was  found  imprac- 
ticable to  make  an  impervious  mixture. 

Two  methods  are  proposed  to  reduce  the  leakage  to  a 
reasonable  amount.  One  is  the  construction  of  a  curtain 
wall  (see  Engineering  News  of  Apr.  15,  1915)  ;  but  this 
method  Mr.  Dimock  is  inclined  to  consider  impracticable. 
The  other  method  is  to  cover  the  porous  area  with  a  mat 
or  layer  of  impervious  material,  a  mixture  of  the  local 
sand  and  gravel  with  some  other  material,  the  nature  of 
which  is  not  disclosed.  Experiments,  however,  have  con- 
vinced the  city  engineer  that  it  is  practicable  to  make  such 
a  mixture. 

If  this  method  is  adopted  it  is  proposed  as  a  preliminary 
to  remove  all  logs,  stumps  and  other  debris  from  the  reser- 
voir bottom,  smooth  off  all  slopes  to  3  on  1  and  utilize 
the  excavated  material  to  fill  the  old  river  channel.  This 
work  would  be  done  under  one  contract,  and  if  filling  the 
river  bed  stopped  the  leakage,  the  second  contract  for 
covering  the  reservoir  bottom  would  not  be  entered  into. 
There  is  about  150  acres  to  be  treated,  and  the  cost  of 
clearing  and  smoothing  the  slopes  is  estimated  at 
$300,000.  The  cost  of  the  impervious  coating  is  stated 
to  "amount  to  a  considerable  sum  of  money." 

Mr.  Dimock  recommends  caution,  and  lie  believes  the 
scheme  should  be  tried  out  on  10  or  15  acres  before  pro- 
ceeding further.    He  believes  that  "it  is  entirely  feasible 


and  practicable  to  secure  a  reservoir  which  will  retain  the 
impounded  water.'"  .  In  view  of  the  unusual  problems  and 
the  large  interests  involved,  he  has  asked  to  be  authorized 
to  secure  such  expert  advice  and  assistance  as  may  be  • 
necessary  to  work  out  the  details. 

Mew  E2&v©ia  IR®adl  t®  Bnaaldl  Mew 
Tlh^smes  IRi^exr  Biriidl§>© 

A  new  Thames  Eiver  bridge  is  to  be  built  at  New 
London,  Conn.,  by  the  New  York,  New  Haven  &  Hartford 
R.R.    The  present  bridge,  which  consists  of  five  spans 
(150  ft.,  310  ft,  503-ft.  draw  span,  310  ft.  and  150 
ft.),  was  built  in  1888-89  and  originally  was  a  two-track 
structure.    In  1908,  owing  to  increased  train  weights, 
it  was  necessary  to  limit  the  use  of  the  bridge  to  single- 
track  operation.    The  bridge  is  on  the  main  line  of  the 
railway  between  New  York  City  and  Providence  and 
Boston,  so  that  the  reduced  capacity  of  the  structure  has 
seriously  hampered  the  efficiency  of  the  whole  line.  The 
new  bridge  is  to  have  a  substructure  capable  of  carrying 
four  tracks  with  the  heaviest  known  loading ;  but  the  sup- 
erstructure to  be  first  built  will  be  for  two  tracks  only. 
It  will  also  be  a  five-span  structure  with  an  electrically 
operated  bascule  lift  span.    There  are  to  be  three  spans 
of  330  ft.,  one  of  185  ft.  and  one  of  212  ft.    The  new 
bridge  is  to  be  185  ft.  upstream  from  the  present  struc- 
ture, which  is  to  be  presented  to  the  State  of  Connecticut 
for  a  highway  bridge.    The  four  piers  for  the  new  bridge 
will  require  foundations  ranging  from  75  to  112  ft.  deep. 
The  piers  are  to  be  of  concrete,  with  masonry  facing 
between  high  and  low  water ;  three  will  be  constructed  by 
open-well  dredging  and  a  pneumatic  caisson  will  be  used 
for  the  fourth.    The  extreme  dimensions  of  the  piers  are 
42x98  ft.    About  48,000  cu.yd.  of  concrete  will  be  re- 
quired.   The  superstructure  will  contain  5,000  tons  of 
steel.    The  work  includes  two  bridge  approaches  of  1,300 
and  1,600  ft.  respectively.    Contracts  have  not  yet  been 
let,  but  it  is  assumed  that  the  work  will  be  completed 
in  1917.    The  plans  have  been  prepared  by  the  engi- 
neering department  of  the  New  York,  New  Haven  & 
Hartford  E.R.,  under  the  direction  of  Edward  Gagel, 
Chief  Engineer ;  I.  D.  Waterman,  Construction  Engineer' 
and  W.  H.  Moore,  Bridge.  Engineer.    The  following  are 
the  consulting  engineers :    Gustav  Lindenthal,  E.  H.  Mc- 
Henry,  Ralph  Mojeski  and  J.  P.  Snow.    The  estimated 
cost  is  $2,500,000. 

B 

H5HFng§ata®im  fay  ILos  AimgeEes 
Aq^medluact  Wmtef 

Further  progress  in  making  ready  to  utilize  the  surplus 
water  of  the  Los  Angeles  Aqueduct  will  result  from  the 
approval  by  the  California  Supreme  Court  of  the  pro- 
cedure for  the  formation  of  the  Los  Angeles  Water  Dis- 
trict No.  3.  This  district  comprises  77,000  acres  of  land 
in  the  San  Fernando  Valley,  which  has  recently  been  an- 
nexed to  Los  Angeles  for  the  purpose  of  securing  the  use 
of  the  water  named.  The  district  proposes  to  issue  $2,- 
600,000  of  6%  bonds,  half  of  which  it  intends  to  put  on 
sale  shortly. 

The  recently  enacted  "County  Water  District  Law," 
under  which  the  district  previously  named  was  organized, 
has  itself  been  approved  by  the  State  Supreme  Court. 
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The  law  provides  that  upon  petition  to  the  Board  of 
Supervisors  of  the  County  from  territory  that  is  partly 
or  wholly  unincorporated,  the  supervisors  shall  proceed 
with  the  organization  of  a  water  district,  either  for  do- 
mestic- or  irrigation-water  service,  and  that  after  the 
district  is  organized  the  county  officials  shall  act  as  the 
officers  of  the  district,  collecting  the  taxes  of  the  dis- 
trict for  interest  and  principal  on  the  bonds,  the  same 
as  regular  county  taxes,  and  eliminating  entirely  the  local 
district  officers,  who  in  years  gone  by  have  caused  much 
trouble  in  irrigation  districts. 

The  law  further  provides  that  when  all  of  the  territory 
so  served  shall  become  annexed  to  a  city  having  a  muni- 
cipal water-works,  these  county  irrigation  district  works 
shall  automatically  become  a  portion  of  the  municipal 
water-works.  The  city  officials  are  then  substituted  in 
place  of  the  county  officials,  and  the  taxes  for  interest 
and  principal  on  the  bonds  are  collected  as  a  portion  of 
the  regular  city  taxes.  These  bonds,  therefore,  are  quasi- 
county  or  municipal  bonds  and  should  bave  a  market  value 
about  the  same  as  school,  county  or  city  bonds. 

In  the  case  of  the  district  under  consideration  it  is  ex- 
pected that  eventually  the  irrigated  area  will  be  built 
up  and  all  the  water  formerly  used  for  irrigation  will  be 
required  for  domestic  and  other  municipal  purposes. 

i 

C©Mirt  D©<clsa®tm  Adders©  t© 
H^ateim  Bartidlge  Patents 

A  decision  against  the  validity  of  seven  patents  on 
reinforced-concrete  bridge  construction  issued  to  Daniel 
B.  Luten  was  handed  down  Nov.  18  by  Judge  R.  E.  Lewis 
in  the  United  States  District  Court  at  Denver,  Colo.  In 
the  case  decided,  Daniel  B.  Luten  sued  Washburn  and 
others  for  infringement  of  the  following  patents:  Nos. 
852,970;  853,183;  853,202;  853,203,  dated  May  7,  1907; 
933,771,  dated  Sept.  14,  1909 ;  979,776,  dated  Dec.  27, 
1910,  was  989,272,  dated  Apr.  11,  1911. 

Washburn  was  a  contractor  who  built  a  30-ft.  span  rem- 
f orced-concrete  bridge  for  a  Colorado  county.  The  county 
joined  in  the  defense  of  the  suit  for  infringement  and 
employed  Prof.  M.  S.  Ketchum  as  expert  in  the  case. 
Among  numerous  patents  cited  to  the  court  by  the  expert 
as  anticipating  the  alleged  inventions  of  Luten  was  a 
patent  to  Coignet,  No.  88,457,  issued  in  1869,  containing 
the  following  claim:  "The  introduction  in  the  body  of 
artificial  stones  or  in  the  body  of  artificial  stone  mono- 
lithic structures  made  of  agglomerated  stone  paste  of 
skeletons  or  metallic  framework,  linked  or  arranged  so  as 
to  strength  the  same." 

The  expert  for  the  complainant  disclaimed  that  the 
patents  in  the  suit  embodied  anything  beyond  placing 
the  steel  in  a  new  way  that  produced  better  results  in  a 
more  efficient  form. 

Judge  Lewis  in  his  decision  declared  that  in  placing 
the  steel  in  position  to  conform  to  certain  mechanical 
principles,  in  the  patents  in  suit,  Luten  had  in  each  in- 
stance made  application  of  mere  mechanical  skill  and 
that  what  he  did  was  in  no  sense  the  work  of  inventive 
genius. 

The  judge  refused  to  consider  as  binding  the  previous 
decisions  rendered  in  favor  of  the  Luten  patents,  holding 
that  the  evidence  showed  that  in  all  these  decisions  the 
cases  for  the  defense  had  not  been  adequately  presented. 


The  Joint  Sewage-Disposal  Project  for  Pasadena,  South 
Pasadena  and  Alhambra,  Calif.,  has  progressed  as  far  as  the 
purchase,  on  Nov.  10,  of  600  acres  of  land  for  a  disposal  site 
at  a  reported  cost  of  $150,000. 

A  Highway  Engineer  is  to  be  engaged  by  the  State  High- 
way Commission  of  Florida  at  its  meeting  on  Dec.  1,  at  which 
time  the  work  of  the  commission  will  be  organized.  The 
chairman  is  W.  J.  Hillman,  of  Live  Oak,  Fla. 

A  600-Mile  Oil  Line  is  contemplated  to  run  between  Casper, 
Wyo.,  and  Omaha,  Neb.  Governor  Kendrick,  of  Wyoming,  has 
appointed  a  committee  to  decide  upon  the  feasibility  of  the 
project,  which  is  expected  not  to  exceed  in  cost  $3,000,000. 

A  Car  Ferry  for  the  Canadian  Northern  Ry.  is  to  be  oper- 
ated between  Vancouver,  B.  C,  and  Patrica  Bay  on  Vancouver 
Island.  Prom  the  latter  point  a  railway  will  be  built  to  the 
City  of  Victoria,  a  distance  of  16  mi.  Two  car-ferry  steamers 
have  been  ordered  for  this  service,  which  will  enable  passen- 
gers to  travel  to  and  from  the  Port  of  Victoria  without  change 
of  cars. 

A  Saving  of  $100,000  per  Year  by  cooling  the  water  used  in 
the  condensing  tanks  of  the  garbage  plants  of  the  Pacific  Re- 
duction Co.  in  Los  Angeles  is  announced  in  the  annual  report 
of  Homer  Hamlin,  City  Engineer.  The  city  furnishes  the 
water  for  this  reduction  plant,  and  the  supply  needed  has  been 
cut  down  by  the  installation  of  cooling  tower  and  18x22xl0-ft. 
storage  reservoir.  The  cooling  tower  is  4  ft.  wide,  100  ft. 
long  and  36  ft.  above  ground. 

Erie  Adopts  Flood-Prevention  Plan— The  City  Council  of 
Erie,  Penn.,  has  adopted  formally  the  flood-prevention  plan 
recommended  by  Farley  Gannett,  as  reported  Nov.  11,  1915, 
p.  937.  The  channel  of  Mill  Creek  through  the  city  will  be 
converted  into  a  horseshoe-shaped  reinforced-concrete  con- 
duit 22x18  ft.,  with  a  flow  capacity  of  12,000  cu.ft.  per  sec. 
This  is  slightly  more  than  the  peak  flow  of  the  Aug.  3  flood. 
No  storage  is  to  be  provided  on  the  stream.  The  total  cost 
will  be  $900,000.  Work  can  be  started  without  a  referendum 
vote. 

Recovering  Benzol  from  Coal  Gas  is  a  feature  of  the 
byproduct  coke-oven  gas  plant  of  the  Citizens  Gas  Co.,  of 
Indianapolis,  Ind.  This  step  was  taken  owing  to  the  necessity 
of  scrubbing  the  gas  to  remove  naphthalene,  which  caused 
trouble  by  clogging  the  mains.  By  scrubbing  the  gas  the 
light  oil  is  recovered  and  carries  with  it  the  objectionable 
naphthalene.  By  refining  the  light  oil,  benzol  is  obtained, 
and  at  the  present  time  is  commanding  a  high  price.  A 
complete  refining  plant  for  this  purpose  has  been  installed, 
ami  though  a  considerable  percentage  of  the  benzol  must 
be  returned  to  the  gas  for  enrichment,  there  is  a  certain 
amount  available  for  sale. 

A  Conference  of  Iowa  Sewage-Works  Operators  was  held 
at  Ames,  Iowa,  Nov.  2  and  3,  under  the  coSperative  auspices 
of  the  Engineering  Division  of  Iowa  State  College  and  the 
Iowa  State  Board  of  Health.  Over  twenty  operators  were  m 
attendance,  besides  representatives  of  the  college  and  of  the 
board  several  men  from  outside  the  state  and  a  number  of 
engineering  students.  The  21  topics  on  the  carefully  arranged 
program  were  designed  to  give  a  bird's-eye  view  not  merely 
of  the  various  methods  of  sewage  treatment,  but  also  of  the 
elements  of  each  method  and  of  the  best  way  of  meeting 
operating  problems.  Mimeographed  notes  on  the  work  of 
the  conference  were  distributed  to  those  present.  Visits 
were  made  to  three  sewage  works— those  of  the  college,  the 
city  and  Nevada,  Iowa. 

Cracks  in  a  Reservoir  Lining  at  Aberdeen,  Wash.,  have 
been  investigated  by  R.  H.  Thomson,  consulting  engineer, 
Seattle  Mr.  Thomson  states  that  the  cracks  are  not  due  to 
any  fault  in  the  reinforced-concrete  lining  (built  without 
expansion  joints,  as  described  on  page  1034  of  this  issue),  but 
are  caused  by  movement  of  the  earth  fill,  which  forms  half 
the  depth  of  the  reservoir  at  the  place  where  the  cracks  have 
occurred  Of  the  few  cracks  in  the  lining,  Mr.  Thomson 
states  that  the  widest  is  probably  %  in.  across  at  the  sur- 
face- and  that  L.  D.  Kelsey,  city  engineer,  has  taken  needful 
measures  by  making  "insurance  applications"  in  the  form 
of  burlap  strips  soaked  with  asphalt  to  prevent  leakage  into 
the  embankment.  Subsequent  advices  from  C.  E 
consulting  engineer,  Seattle,  indicate  that  the  earth  fill  slid 
on  the  rock  beneath  it. 

The  Engcnia  Falls  Plant  of  the  Ontario  Hydro-Electric 
System  was  officially  opened  on  Nov.  18  by  Mayor  J.  McQuaker 
of  Owen  Sound,  in  the  presence  of  the  representatives  of  12 
municipalities  in  the  neighborhood  and  the  members  of  the 
Hvdro-Electric  Commission.  The  gathering  was  addressed  by 
Sir  Adam  Beck,  the  chairman  of  the  commission,  who  reviewed 
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the  work  done  in  the  development  of  the  Eugenia  Palls  sys- 
tem, which  was  begun  in  July,  1914,  and  completed  in  14 
months.  A  steel  and  concrete  dam  had  been  constructed  50  ft 
high  and  half  a  mile  in  length  on  the  Beaver  River,  with 
several  smaller  dams,  which  will  impound  a  reserve  supply  of 
water  insuring  a  steady  production  all  the  year  round  of  S  000 
hp.  The  storage  basin  covers  an  area  of  1,700  acres  This 
plant  represents  an  expenditure  of  $596,000,  and  the  trans- 
mission lines  supplying  the  municipalities  require  a  further 
outlay  of  $475,000.  At  present  about  4,000  hp.  will  be  supplied 
from  the  Eugenia  Falls  development  to  12  municipalities  the 
principal  of  which  are  Owen  Sound,  Mount  Forest  Orangev;lle 
Medford,  Kincardine  and  Grand  Valley;  but  ultimately  the 
output  will  be  doubled  and  the  number  of  towns  and  villages 
supplied  increased  to  24.  When  the  northern  district  is  sup- 
plied from  Eugenia  Falls  and  other  plants  in  that  section  it 
is  proposed  to  connect  the  district  with  the  Niagara  Falls 
system. 


EHGHHEEMMQ  SOCHETHE: 


t,  v^1"'  J[f  onard  Funk  has  been  appointed  Commissioner  of 
Public  Works  of  the  City  of  Spokane,  Wash. 

Mr.  Prank  H.  Ciutz,  Municipal  Engineer  of  Chambersburg 

rfTh'i  r,  r,?.Signed  t0  accept  a  Position  in  the  city  service 
or  Philadelphia. 

Mr.  S.  C.  Odell  of  Columbia,  S.  C,  has  been  appointed 
Manager  of  Terminals  of  the  Jacksonville,  Fla.,  Municipal 
Docks,  now  approaching  completion. 

Mr.  N.  H  Bogue,  formerly  Assistant  Engineer  of  the  North 
Coast  Ry„  has  been  appointed  Chief  Engineer  of  the  Oregon 
£r™a  5  Eastern  Ry-  a  Projected  west  coast  railway,  of 
which  Mr.  Robert  E.  Strahorn  is  President. 

Mr.  Thomas  C.  Shedd,  Jun.  Am.  Soc.  M.  E.,  Instructor  in 
Mechanical  Engineering  at  Brown  University,  has  resigned 
to  accept  a  position  with  the  Phoenix  Bridge  Co.  at  Phila- 
delphia.   He  will  be  succeeded  by  Mr.  Frank  C.  Blake. 

Mr.  Richard  A.  Hart,  Assoc.  M.  Am.  Soc. 1 C.  E.,  Supervising 
Drainage  Engineer  of  the  United  States  Department  of  Agri- 
culture at  Salt  Lake  City,  has  been  appointed  to  take  charge 

If  p  K,"e  »y  T&ted  branCh  °fflCe  of  the  United  states  Office 
of  Public  Roads  and  Rural  Engineering  at  Berkeley,  Calif. 

Prof.  John  C.  Tracy,  Professor  of  Structural  Engineering: 
in  Sheffield  Scientific  School,  Yale  University,  has  been  ap 
pointed  to  succeed  the  late  A.  J.   Du  Bois  as  head  of  the 
Department  of  Civil  Engineering.    Professor  Tracy  was  grad- 
uated from  Sheffield  in  1890  and  received  the  degree  of  cTvil 

and  ^1^?  189t2'  ^  WhiCh  he  WaS  made  an  Assistant 

and  in  1894  an  Instructor.  He  was  appointed  Assistant  Pro- 
fessor of  Structural  Engineering  in  1902  and  Professor  of 
Structural  Engineering  in  1915. 
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Edwin  Thomas  Munger,  General  Superintendent  of  the 
Hudson  &  Manhattan  RR.  for  several  years,  died  on  Nov  14 
at  his  home  in  Paterson,  N.  J.,  at  44  years  of  age.  He  was 
born  in  Menomonie,  Wis.,  and  was  graduated  from  the  Uni- 
versity of  Wisconsin.  Previous  to  his  connection  with  the 
f"d'°"  &  Manhattan  R.R.  he  was  General  Superintendent  of 
the  Metropolitan  Elevated  R.R.  of  Chicago. 

StnS«°r«f  t  Landsber^  formerly  Professor  of  Bridge  and 
btiuetural  Engineering  at  the  Darmstadt  Technical  College 

of   hi^n  0n  .°Ct-  2°*  at  the  age  °f  68-    During  the  time* 

namp  .  i  ess°rship-lS80  to  1908-he  made  a  prominent 
name  as  a  leading  student  and  investigator  of  structural  sub- 
£,al°nmg  them  ^nuence  lines  and  the  analysis  of  framed 
«omes.  He  received  the  honorary  degree  of  doctor  of  engineer- 
ing some  years  ago. 

Assop'a^7eedT'  a  member  of  the  American  Public  Health 
and  Wm6r  °n  water-suPply,  garbage  disposal 

Nov  T  «  subjects>  d^d  at  his  home  in  Lyons,  N.  Y,  on 
Kradlln Li  f  WasTborn  in  Ashtabula,  Ohio,  in  1848,  and  was 
medial  ?  m,  Unl°n  C°llege  in  187°-  He  received  his 
£ttr Cal  d6gree  fr°,m  the  University  of  Buffalo  several  years 
IveT'c^      S6Veral  yearS  Dr-  Veeder  was  Principal   of  the 

i o  the7»T™  AntWerp;  N-  Y-  He  had  practiced  medicine 
ior  the  last  30  years  in  Lyons. 


coming  meetings 
THIRci^yJAc^nPfEeTeSn:cje7ANIA  welfare  and  effi- 

Nov.  16-19.     Conference  in  Philadelphia. 
NATIONAL  MUNICIPAL  LEAGUE 

nVi'iJfl~19^  Annual  convention,  Dayton,  Ohio.  Secretary 
Phnadelph°f.erS  Woodruff>  705  North  American  Buifdfn£ 

OHIOSTSgA^TEYNG?NFEER|CHANICAL'     ELECTRICAL  AND 
N°FV:  ayknb^^offi'Jif  Shi^"68^116'  °hi°-  Sec-tary. 
AMERICAN  INSTITUTE  OF  ARCHITECTS 

.Dec.  1-3.    Annual  convention  in  Washington    D   C  Exern 
tive  Secretary,  E.  C.  Kempe,  The  Ocfagon  Washington 
AMERICAN  ASSOCIATION  OF  ENGINEERS 

Dec.  10  and  11.     Convention  in  Chicago.     Secretary  Arthur 
Kneisel,  29  South  La  Salle  St.,  Chicago.  oeLlelal>'  A'tn"r 

ASSOC^ATION^OF^MERICAN  PORTLAND  CEMENT  MANU- 

Dw'  wiL^?,"1  meeting  in  New  York.    Secretary,  Percy 
H.  Wilson,  Bellevue  Court  Bldg.,  Philadelphia,  Penn. 

SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS 
Dec.  27-Jan.  8.    Washington,  D.  C. 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS 

■Sv-i19-  Annual  meeting  at  Billings,  Mont.  Secv.  C  C 
Widener,  Bozeman,  Mont. 

NINTH  CHICAGO  CEMENT  SHOW 

p-  t?2u9-,,  UZS«  InfaTntry  Armory  and  Coliseum.  Secy., 
R.  F.  Hall,  208  South  La  Salle  St.,  Chicago. 

SECOND^NATIONAL  CONFERENCE  ON  CONCRETE  ROAD 
Fe<3)t'  1r^:    At  Chicago.    Secy.,  J.  P.  Beck,  208  South  La  Salle 

Engineers'  Society  of  Western  Pennsylvania  announces 
that  twice  a  month  lists  of  positions  open  and  men  available 
will  be  published  in  its  notices  of  meetings.  The  service  is 
free  and  cooperation  is  solicited. 

The  Second  National  Exposition  of  Chemical  Industry  will 
be  held  at  the  Grand  Central  Palace,  New  York  City  in  the 
week  of  Sept.  25,  1916.  .The  first  exposition,  recently 'held  in 
New  York  City,  was  sufficiently  successful  to  warrant  repeti- 
tion. 

American  Road  Builders',  Association — The  next  annual 
convention  will  be  held  at  Pittsburgh,  Penn.,  Feb.  22-25, 
1916.  In  order  to  supply  the  necessary  facilities,  the  Pitts- 
burgh City  Council  recently  appropriated  ample  funds  to 
put  Mechanical  Hall  of  the  Exposition  Building  in  shape  for 
this  convention.  It  has  been  decided  to  hold  the  annual  con- 
ventions hereafter  either  in  January  or  February. 

The  Society  of  Constructors  of  Federal  Buildings  will  hold 
its  seventh  annual  convention  at  Washington,  D.  C,  Jan.  3  to  6, 
1916.  It  is  intended  to  have  an  exhibition  of  building  mate- 
rials and  appliances,  an  exhibition  of  photographs  of  hoisting 
equipment,  etc.  There  will  also  be  an  exhibit  of  photographs 
of  United  States  public  buildings,  showing  the  different  styles 
of  architecture  that  have  been  in  vogue.  Information  as  to 
the  convention  and  the  exhibits  may  be  obtained  from  Irving 
D.  Porter,  3128  Mt.  Pleasant  St.,  Washington,  D.  C,  or  from 
Charles  Reed  Marsh,  secretary,  Brattleboro,  Vt. 

Atlantic  Deeper- Waterways  Association — At  the  eighth 
annual  convention  of  the  association,  adjourned  on  Nov.  12 
the  following  officers  were  elected:  President,  J.  Hampton 
Moore,  of  Philadelphia;  vice-presidents,  J.  H.  Small,  North 
Carolina,  and  W.  S.  Bennett,  New  York;  F.  W.  Donnelly,  New 
Jersey,  and  J.  H.  Preston,  Maryland;  delegates-at-large  J 
Charles  Linthicum,  Maryland,  and  Frank  F.  Crane,  Massachu- 
setts. W.  H.  Schoff,  Pennsylvania,  was  reelected  secretary- 
treasurer.  Under  a  change  in  the  constitution  four  vice- 
presidents-at-large  and  two  delegates-at-large  are  elected. 

The  American  Civic  Association  will  hold  its  eleventh  an- 
nual convention  at  the  New  Willard  Hotel,  Washington,  D.  C, 
Dec.  28  to  31.  The  convention  will  be  held  in  conjunction  with 
the  Second  Pan-American  Scientific  Congress.  The  program 
will  include  addresses  and  discussions  relating  to  city,  town 
and  country  planning;  to  residential  and  garden-suburb  devel- 
opment; to  national  and  state  parks;  to  Niagara  Falls  pres- 
ervation; to  the  abatement  of  the  billboard  nuisance.  The 
Scientific  Congress  will  treat  the  scientific  aspects  of  several 
of  the  topics  just  mentioned.  The  secretary  of  the  associa- 
tion is  Richard  B.  Watrous,  Union  Trust  Building,  Washiner- 
to     D.  C. 
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One-Piece  Trussed  Transit  Standards 

A  new  line  of  precise  transits  is  being  introduced  by  W. 
&  D  E  Gurley,  Troy,  N.  Y.  The  principal  features  of  the 
new' instruments  are  the  standards  and  the  lower  plate  cast- 
ings The  standards  are  cast  in  one  piece,  as  shown  m  the 
accompanying  sketch;  the  casting  is  of  bronze  and  of  angle 
cross-section.     It  is  fastened  to  the  plate  casting  by  eight 


The  inventor  of  the  machine  is  Aaron  Hill,  of  Los  Angeles, 
and  the  first  machine  was  built  at  shops  in  that  city  The  ma- 
chine is  being  placed  upon  the  market  by  the  Hunt  Engineer- 
ing and  Sales  Agency,  Baker-Detwiler  Building,  Los  Angeles, 
Calif.  . 

*    *  * 

Patented  Concrete  Guard  Rail 

A  reinforced-concrete  guard  rail  for  use  on  highways  has 
been  patented  by  H.  E.  Dillon,  Construction  Engineer,  Olean, 
N  Y.,  who  manufactures  the  steel-unit  reinforcement  and 
the  special  forms  for  molding  the  rail  and  posts.  The  rail 
itself  is  of  inverted  V-shape  cross-section  and  is  reinforced 
with  diamond-mesh  wire  cloth.  It  is  made  in  8-ft.  lengths 
and  is  connected  to  the  posts  by  slotted  iron  strips  attached 
to  the  under  side  of  the  rail.  Through  these  strips  bolts  m 
the  top  of  the  posts  are  passed  and  held  by  nuts.  While  the 
forms  are  in  sections,  the  rail  may  be  cast  monolithic  if 
desired.    The  posts  are  round,  6  in.  in  diameter,  spread  at  the 


ONE-PIECE  CASTING  FOR  TRANSIT  STANDARDS 


fillister-headed  screws  instead  of  four  screws,  as  in  the  usual 
type  of  transit  standard.  The  plate  castings  have  24  to 
radial  ribs  to  give  rigidity.  The  new  instrument,  with  a 
6  7-in.  horizontal  circle,  weighs  18%  lb.,  or  29%  lb.  with  the 
tripod.  The  list  price  is  $220.  The  same  construction  is  also 
used  for  an  instrument  with  a  6.25-in.  horizontal  circle, 
which  is  made  in  two  weights— 16%  and  27%  lb.  The  list 
price  is  the  same. 

*     *  * 

Gang  Drilling  Machine  for  Structural  Steel 

There  is  in  the  Machinery  Building  at  the  Panama-Pacific 
Exposition  a  new  gang  drill  which  is  claimed  to  bore  a  larger 
number  of  holes  than  any  such  drill  hitherto  made.  A  front 
view  of  the  machine  is  shown  herewith.  The  drills  are  ro- 
tated  by  two  sprocket  chains,  which  engage  with  sprocket 
wheels  mounted  on  the  spindles  of  each  alternate  drill  head. 
This  enables  the  drill  spindles  to  be  brought  very  close  to- 
gether without  requiring  the  driving  sprocket  to  be  of  very 
small  diameter.  Each  drill  head  may  be  moved  independently 
of  the  other  and  is  clamped  to  the  horizontal  slide  by  a  hand 
lever  The  frame  which  carries  the  drill  heads  is  stationary 
and  the  table  on  which  the  plate  or  other  material  to  be 
drilled  is  placed  is  raised  by  automatic  mechanism  to  give 
any  desired  feed.  The  drills  can  be  spaced  as  accurately  as 
in  "any  gang  drilling  machine,  and  provision  is  made  for 
automatic  feed  of  cooling  and  lubricating  liquid.  In  the  pres- 
ent machine  the  closest  spacing  possible  is  about  3  m.,  but 
with  slight  alterations  in  design  it  will  be  possible  to  reduce 
this  The  chuck  takes  standard  sizes  of  twist  drills  and  is 
arranged  to  permit  their  quick  removal  from  the  machine. 
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DILLON  REINFORCED-CONCRETE  GUARD  RAIL 

'base  to  12  in.  The  tops  of  the  posts  are  tapered  to  avoid 
frost  damage  to  the  rail  and  to  give  it  a  firm  bearing  under 
all  conditions.  The  reinforcement  forms  a  framework  which 
would  stand  of  itself,  thus  providing  the  completed  structme 
with  considerable  strength  against  shock.  The  inventor 
claims  that  this  rail  may  be  erected  in  place  at  approximately 
the  cost  of  a  first-class  wooden  guard  rail. 

*     *  * 

Oxyacetylene  Welding  and  Cutting  Outfits 

A  newly  improved  line  of  cutting  and  welding  outfits, 
designed  by  A.  J.  Fausek,  is  being  made  by  the  Modern  Engi- 
neering Co  ,  St.  Charles  and  14th  St.,  St.  Louis,  Mo  They  are 
variously  arranged  for  concerns  all  the  way  from  small 
smiths  and  manufacturers  up  to  the  largest  railways,  welders 
and  wreckers.  The  important  item,  besides  hose,  gages,  etc., 
is  the  torch— which  is  shown  in  the  view  as  fitted  for  cut- 


Thumb -Control 
Needle  Valve 


Check  Valve 
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HILL  GANG  DRILL  FOR  STRUCTURAL  WORK 


FAUSEK  OXY ACETYLENE  TORCH  FITTED  FOR  CUTTING 

ting  Patent  check-valves  prevent  flow  from  one  gas  line  to 
the  other.  The  handle  is  a  one-piece  light-alloy  casting. 
To  attach  the  cutter,  the  welding  arm  and  tip  are  removed 
from  the  mixing  chamber,  and  the  cutting  head  with  iU 
oxygen-control  valve  and  conduit,  is  put  on.  The  tank-hose 
connections  are  not  disturbed. 
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The  Boston  &  Maine  R.R.  crosses  the  Hudson  River 
just  east  ot  Mechanicsville,  X.  Y.,  by  a  double-track  bridge 
consisting  of  nine  deck-truss  spans,  each  about  130  ft 
long.  At  the  .  west  end  is  a  double-track  deck-girder' 
span  across  the  Stillwater  Road.  The  truss  spans  of  the 
old  structure,  built  in  1878,  consisted  of  double-inter- 
section Pratt  trusses  of  eight  panels,  ha  ving  Phoenix  com- 
pression members  In  1893  these  spans  were  strengthened 
by  the  addition  of  a  center  truss. 

The  new  structure,  which  has  recently  been  completed 
is  similar  to  the  old  one,  except  that  the  truss  spans  are 
ot  six  panels  of  the  single-intersection  Warren  type  The 
new  structure  is  much  the  heavier.  The  alignment  and 
grade  remain  the  same  and  the  old  piers  are  used  lor  the 
ueu-  structure.  Fig.  3  is  a  general  view  of  the  bridge  as 
seen  from  the  west  bank  of  the  river. 

Conditions  at  the  Situ 

.  5UJ  noTrTth  of  the  br%e  site  the  Hoosiek  River  empties 
mto  the  Hudson,  while  half  a  mile  below  is  the  West 
Virginia  Pulp  and  Paper  Co.'s  dam,  built  for  power 
purposes.  The  normal  depth  of  water  at  the  bridge  site 
18  from  12  t0  14  ft.    The  main  current  flows  between 

*36  Fuller  Terrace,  Orange,  N.  J. 


By  K  W.  Lemcke* 


piers  8  and  9.  The  river  bottom  varies  from  rock  over- 
lain by  sand  to  a  bare  rock  floor,  and  is  fairly  uniform 
and  level. 

Traffic  was  maintained  at  all  times.  There  was  an 
average  of  about  20  trains  over  the  structure  per  working 
flay  of  8  hr.  Material  storage  room  was  limited  to  a 
narrow  strip  of  ground  on  each  side  of  the  track  There 
was  a  very  sharp  curve  at  each  end  of  the  bridge. 

Falsework  Used  in  Erection 

The  general  method  of  erection  adopted  was  to  false- 
work the  old  structure  and,  with  traffic  on  one  track- 
remove  one  side  of  a  span  and  place  the  new  steel  and' 
fleck,  then  to  transfer  traffic  and  complete  the  opposite 
side  of  the  span.   This  process  was  repeated  span  by  span 
As  all  river  spans  were  alike  and  the  river  bottom  fairly 
level,  a  standard  form  of  falsework  bent  was  used,  except 
the  falsework  for  the  girder  spans,  at  the  land  ends 
around  the  piers  and  at  the  east  abutment  of  the  river 
spans.  Ihe  standard  form  of  bent  was  of  two  stories  each 
being  made  of  two  half  bents  spliced  at  the  center  The 
lower  story  had  eight  10x1.2  plumb  legs  about  25  ft.  long 
caps  and  sills  of  two  10xl2's  20  ft.  long  spliced  at  tlS 
center  by  1x10  scabs,  and  bracing  of  3xl0's  bolted  on 
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The  upper  story  consisted  of  six  plumb  legs  and  two 
batter  legs,  10x12,  on  10x10  sills,  spliced  at  the  middle 
by  3xl0's.  The  batter  legs  were  connected  to  the  ends 
of  the  floor-beams  of  the  old  structure  by  hardwood  scabs 


The  contract  required  that  the  old  structure  be  removed 
and  loaded  on  cars,  the  wrought  iron  and  cast  iron  to 
be  loaded  in  separate  cars.  The  old  steelwork  was  cut 
up  with  oxyacetylene  flame  for  loading. 

Erection  "was  started  at  the  west  end  of  the  structure, 
with  a  locomotive  crane  placing  falsework  and  a  wooden 
derrick  car  to  follow  up  for  removing  the  old  and  placing 
the  new  structure.  After  a  few  months'  work  a  second 
crane  was  placed  on  the  job  and  was  used  in  the  yard 
to  feed  the  derrick  car,  load  old  material  and  bring  up 
and  lay  the  new  ties. 

On  account  of  having  to  clear  the  piers  for  alterations 
to  the  masonry,  sufficient  falsework  lumber  was  bought 
to  falsework  completely  at  one  time  cither  the  girder 
.  spans  and  two  truss  spans  or  three  truss  spans.    It  was 
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FIG.  2.     DESIGN  OF  FALSEWORK  USED  IN  REMOVAL  OF   OLD  BRIDGE  STEEL  AND  ERECTION  OF  NEW 


and  steel  plates  bolted  to  the  floor-beams,  rivets  in  the 
stringer  connections  being  knocked  out  for  this  purpose. 
As  the  bents  were  placed  at  the  panel  points  of  the  old 
structure,  the  caps  were  made  of  two  separate  lOxlO's. 
The  transverse  braces  were  3xl0-in.  and  2xl0-in.  planks. 

The  inequalities  in  the  river  bottom  were  taken  up  by 
shoes  bolted  to  the  sills  of  the  lower  bents  and  by  blocking 
between  upper-story  and  lower-story  bents.  Between  the 
two  stories  10xl2-in.  stringers  were  placed,  and  later 
when  the  old  steel  and  top-story  falsework  were  removed 
the  blocking  to  support  the  new  steel  was  laid  on  these 
stringers.  The  old  floor  system  was  blocked  up  from  the 
top  of  the  top-story  bents  by  means  of  4x8-in.  stringers. 
The  falsework  was  braced  between  piers  by  6x8-in. 
horizontal  sash  and  3xl0-in.  bracing. 

Erection  Methods  and  Plant 

All  piers  and  abutments  were  made  of  stone  masonry; 
the  river  piers  had  been  jacketed  with  concrete.  In  order 
to  distribute  the  reactions  from  increased  load,  I-beam 
grillages  were  embedded  in  the  masonry.  As  the  grade 
remained  the  same  and  the  distance  from  top  of  masonry 
to  base  of  rail  was  practically  the  same  for  the  new  as 
for  the  old  structure,  the  old  masonry  had  to  be  cut  down 
to  receive  the  grillages. 

This  operation  necessitated  spanning  the  piers  and 
abutments  so  that  they  could  be  cleared  and  cut  down  for 
placing  grillages.  This  was  done  in  the  case  of  the  river 
piers  by  placing  bents  each  side  of  the  piers  and  using 
steel  stringers  from  the  old  structure.  Eor  the  east 
abutment  an  extra  bent  was  used,  while  for  the  west 
abutment  and  pier  9  the  girder  spans  were  set  east  about 
8  ft.  on  special  bents  after  the  end  panel  of  span  No.  9 
had  been  removed,  the  abutment  being  spanned  by  timber 
stringers, 


framed  in  a  yard  just  north  of  the  bridge  site  and  close 
to  the  river  bank.  When  sufficient  falsework  had  been 
placed  and  the  necessary  portion  of  span  No.  9  had  been 
removed,  the  derrick  car,  assisted  by  the  falsework  crane, 
set  the  old  girder  spans  east  8  ft.,  their  ends  being  sup- 
ported on  special  bents  of  falsework.  This  cleared  pier 
9  and  the  west  abutment.  The  change  was  made  between 
trains. 

Starting  from  the  east  end,  the  derrick  car  then  re- 
moved one  side  of  span  9,  taking  out  at  one  time  two 
panels  of  steel  and  the  top  falsework.  Two  panels  of  the 
new  steel  were  then  set  on  blocking  on  the  lower-story 
falsework.  The  derrick  car  backed  up  westward  and 
repeated  the  process  until  the  old  span  was  removed  and 
the  new  one  put  in  place.  As  soon  as  pier  9  had  been  cut 
down,  the  grillage  beams,  shoes,  etc.,  were  placed.  As 
the  masonry  was  removed  in  courses,  it  could  not  be 
accurately  cut  to  grade.  The  grillages  were  concreted  m 
at  the  proper  elevation,  being  temporarily  supported  on 
rails  or  struts  taken  from  the  old  structure,  with  plate 
liners  or  pieces  of  Phoenix  columns  (cut  to  correct  length) 
set  under  them.  The  one  exception  to  this  procedure  was 
the  grillage  at  pier  9,  which  was  hung  from  timber  beams 
until  concreted  in  place. 

After  one  track  of  span  9  had  been  completed  and  the 
ties  laid,  the  old  girder  span  was  removed  and  loaded 
on  cars  by  the  derrick  car  and  falsework  crane  and  run 
back  on  a  siding.  The  girder  spans  were  shipped  riveted 
up  complete,  and  all  ties  for  a  new  span  were  placed  while 
in  the  yard  at  the  site.  The  derrick  car  and  falsework 
crane  set  the  span ;  the  steel  bent  supporting  the  east 
end  had  previously  been  set. 

Ties  for  the  truss  spans  were  framed  in  the  yard  and 
piled  up  by  panels.  As  the  ties  were  framed  so  as  to 
remove  some  of  the  camber  in  the  span,  the  daps  in  them 
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were  of  different  depths.  These  ties  were  loaded  on  a 
flat  car  and  run  out  and  set  from  the  main  track  by  the 
falsework  crane  or  the  yard  crane. 

The  yard  crane  later  assembled  by  panels  the  floor  sys- 
tem of  the  truss  spans,  and  during  the  period  when  there 
was  danger  from  ice,  set  most  of  the  floor  system  The 
falsework  crane  assisted  in  removing  the  old  steel  from 
the  piers  and  placed  the  grillages,  shoes,  end  floor-beams, 
stringers  and  batter  and  plumb  end-posts  of  the  new 
spans. 

After  the  river  had  frozen  over,  the  falsework  bents 
on  being  removed  by  the  derrick  car  were  snaked  alono- 
on  the  ice  by  the  falsework  crane  for  erection  in  new 
position.  For  several  spans,  holes  for  the  falsework  bents 
had  to  be  cut  through  ice  18  in.  thick. 

Materials  and  plant  for  concreting  were  placed  on  two 
flat-cars,  which  were  loaded  in  the  west  yard.  The  cars 
were  run  on  the  bridge  between  trams  and  placed  on  the 
dead  track.  The  concrete  was  placed  by  means  of  a  long 
chute  let  down  between  the  cross-ties.  Wire  mesh  was 
placed  in  the  concrete  to  assist  in  bonding  it  and  to 
prevent  it  from  spalling  off.  Owino-  to  traffic  and  workino- 
conditions,  considerable  of  the  concreting  had  to  be  done 
at  night.  When  it  was  necessary  to  concrete  durino- 
freezing  weather  the  materials  were  heated  by  means  of 
a  steam  line,  the  steam  being  supplied  by  one  of  the 
cranes. 

Work  was  started  the  second  week  in  August,  1914, 
and  all  steel  had  been  erected  by  the  middle  of  February' 
1915.  The  steel  was  fabricated  and  erected  by  the  bridge' 
and  construction  department  of  the  Pennsylvania  Steel 
Co.,  Steelton,  Penn.,  for  whom  J.  F.  Ritter  is  Superin- 
tendent of  Erection  and  H.  E.  Trout,  Engineer  in  Charge 


m  the  field.  The  writer  was  associated  with  the  design 
of  the  falsework  in  the  office  and  did  the  engineering  in 
the  held. 

Meet  Pireseimt  Heeds 

By  Fred  E.  Ayeb* 
A  review  of  the  files  of  the  leading  engineering  maga- 
zines shows  that  practically  every  subject  in  the  engineer- 
ing-school curriculum  and  the  method  by  which  it  is 
taught  have  been  attacked  by  practicing  engineers.  Many 
advantageous  changes  have  resulted.  So  many  of  the  de- 
ficiencies in  engineering  education  are  overcome  bv  the  co- 
operative system  that  a  few  hints  on  starting  such  a  course 
ought  to  be  of  interest. 

What  Is  the  Cooperative  System? 
Herman  Schneider,  Dean  of  the  College  of  Engineer- 
ing, University  of  Cincinnati,  has  well  stated  the  funda- 
mental idea  thus : 

The  practice  of  engineering  cannot  be  learned  in  a  uni- 
versity; it  can  be  learned  only  where  engineering  is  prac- 
iced-namely,  in  the  shop  or  field.  The  theory  underfyfng 
the  practice  may  be  obtained  outside  of  the  university  but 
can  be  best  obtained  in  an  organized  system  of  instruction 
under  skilled  teachers. 

In  this  system  the  students  are  grouped  in  pairs  and 
spend  alternate  periods  at  work  in  the  industries  and  at 
school  m  the  engineering  college  (American  Machinist. 
July  28,  1910  ;  see  also  Engineering  News,  July  9,  1908). 
Where  Are  Cooperative  Courses  Possible? 
Although  there  are  over  600  colleges  and  universities 
m  this  country,  less  than  50  of  them  are  so  located  that 
cooperative  courses  in  engineering  are  practicable.  The 
cooperative  system  is  possible  in  any  vocation  or  indus- 
try wUch  includes  both  an  art  and  a  science.    But  in 
order  to  be  practicable,  the  "organized  system  of  in- 
struction" must  usually  be  near  enough  to  "the  practical 
work  so  that  the  student  will  not  be  required  to  expend 
more  than  a  reasonable  amount  of  time  and  money  in 
going  from  one  to  the  other.   In  railroad  engineering  it 
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has  been  found  practicable  to  have  the  student  work  as 
far  away  from  the  college  as  he  can  travel  between  Satur- 
day night  and  Monday  morning,  since  his  fare  costs  him 
nothing.  By  making  the  alternating  periods  long  it  is 
practicable  in  many  cases  to  carry  on  the  system  even 
though  college  and  work  are  widely  separated. 

It  is  easy  to  understand  how  a  factory  can  cooperate 
to  advantage  with  the  engineering  school,  but  the  applica- 
tion of  the  system  to  civil  engineering  is  not  so  apparent. 
The  mechanical  engineer  manufactures  his  product  m  a 
factory  and  ships  it  to  the  consumer,  while  the  civil  engi- 
neer must  usually  build  his  product  on  the  site  of  its  fu- 
ture use.  Therefore  any  organization  engaged  more  or 
less  continuously  in  work  requiring  the  services  of  civil  f 
engineers  offers  an  opportunity  for  cooperative  students. 

The  Industries  Will  Cooperate 
A  railroad  is  an  organization  which  suggests  itself 
at  once    But  when  the  attempt  was  first  made  in  Cin- 
cinnati to  cooperate  with  the  railroads  there,  none  of  the 
chief  engineers  would  believe  that  college  students  could 
be  induced  to  work  as  laborers  on  the  section  gangs  and 
associate  with  the  foreigners  employed  there.   Soon  after 
this  attempt  had  failed,  D.  C.  Buell,  at  that  time  in 
charge  of  the  Educational  Bureau  of  the  Union  Pacific 
RRS  consented  to  try  some  of  the  civil-engineering  stu- 
dents during  the  summer.    Eight  boys  were  taken  to 
Omaha,  and  they  worked  there  as  section  hands  all  sum- 
mer, part  of  the  time  in  the  yard  section  and  the  remain- 
ing time  in  an  extra  gang  on  main-line  work.   After  this 
demonstration  there  was  no  difficulty  in  placing  them  at 
home.    One  and  in  some  cases  two  years  can  be  spent 
profitably  on  track  work,  including  yard,  mam-lme  and 
extra-gang  work.    The  remainder  of  the  time  is  divided 
among  the  signal  corps,  carpenter  and  bridge-repair  gangs 
and  the  engineering  corps.    Some  time  is  spent  m  the  of- 
fice in  clerical  work  to  acquaint  the  student  with  the  ac- 
counting and  cost-keeping  methods  of  the  department. 

The  majority  of  cities  having  shops  enough  to  make  a 
cooperative  course  in  mechanical  engineering  possible  also 
have  enough  construction  work  going  on  to  provide  em- 
ployment for  a  number  of  civil-engineering  students.  The 
first  year  or  two  can  be  spent  to  advantage  in  a  structural- 
iron  works  and  the  following  years  at  such  construction 
work  as  is  available  in  the  vicinity.   It  is  evident  that  the 
sequence  of  work  in  construction  cannot  be  planned  with 
the  same  definiteness  as  in  a  factory,  yet  experience  shows 
that  the  men  are  promoted  about  as  fast  as  their  capabili- 
ties warrant.     Since  construction  work  stops  in  cold 
weather,  it  is  better  to  work  these  students  continuously 
during  the  summer  and  let  them  take  the  college  work 
given  to  the  other  students  in  the  summer  term  m  alter- 
nate periods  during  the  cold  months. 

At  present  the  civil-engineering  students  in  Akron 
arc  employed  on  the  railroad,  on  a  $1,000,000  building 
being  erected  by  the  B.  F.  Goodrich  Co.  and  on  the  sew- 
age- and  garbage-disposal  plants  being  built  for  the  city. 

Again,  in  selecting  an  industry  care  must  be  taken  to 
see  that  the  work  offers  educational  opportunities.  A  ma- 
chine shop  doing  general  repair  work,  even  though  it 
employs  a  small  force  and  has  limited  equipment,  is  usu- 
ally a  far  better  place  for  a  student  in  mechanical  en- 
gineering to  work  in  than  a  big  manufacturing  plant 
in  which  the  work  is  done  by  automatic  machinery 
Many  educators  believe  that  strict  precautions  are  neces- 


sary to  prevent  employers  from  exploiting  students.  In 
the  nine  years  that  tlie  writer  has  been  engaged  in  this 
work,  less  than  3%  of  the  firms  employing  cooperative 
students  have  persisted  in  treating  them  unfairly.  Since 
the  '"organized  system  of  instruction"  is  in  the  business  of 
education,  it  should  take  the  initiative  in  starting  the  new 
system.  However,  in  several  instances  this  first  step  has 
been  taken  by  the  manufacturers  themselves. 

Of  course  it  is  necessary  to  know,  in  a  general  way,  what 
kinds  of  work  the  student  will  get  in  his  progress  through 
the  shop,  but  at  first  it  is  not  essential,  and  often  it  is 
not  possible,  to  outline  a  specific  course  of  four  months  in 
one  department,  six  months  in  another,  etc.  In  practically 
every  case  such  a  course  can  be  satisfactorily  agreed  upon 
by  the  institution  and  the  employer  as  the  latter  gets 
more  experience  with  student  labor.  Sometimes  employers 
hesitate  to  cooperate  for  fear  the  system  will  not  be  satis- 
factory and  they  will  be  obliged  to  retain  the  students  at 
least  one  school  year.  Hence,  it  is  safe  for  the  educator 
to  agree  to  remove  the  students  whenever  the  employer 
is  not  satisfied  with  their  work.  Such  occasions  seldom 
arise,  and  usually  no  difficulty  is  experienced  in  placing 
the  students  with  some  other  firm. 

A  common  wage  scale  is  very  desirable  if  the  employers 
can  be  prevailed  upon  to  agree  to  it.  When  the  course 
is  started  there  are  usually  so  few  students  involved  m 
any  one  organization  that  the  employer  classifies  them 
under  one  of  the  rates  already  established.  A  common 
scale  can  be  agreed  upon  later  when  there  are  enough 
students  involved  to  make  such  a  procedure  worth  the 
consideration  of  the  employer. 

The  solicitor  must  be  qualified  to  go  into  an  industry 
and  point  out  the  specific  places  in  which  student  help 
could  be  utilized  profitably.  If  an  institution  contem- 
plates starting  cooperative  courses,  those  teachers  who 
have  a  practical  knowledge  of  the  art  involved  and  who 
have  thoroughly  familiarized  themselves  with  the  system 
can  make  the  necessary  investigations  to  see  if  the  system 
is  possible.  Of  course  one  experienced  in  such  work  can 
make  the  survey  much  quicker,  and  most  institutions  at 
present  operating  these  courses  would  doubtless  be  glad 
to  send  a  man,  making  no  charge  except  expenses. 

If  the  system  is  to  survive  long,  the  students  must  be 
commercially  profitable  to  the  employer.  A  number  of 
firms  may  be  willing  to  enter  into  the  scheme  and  a  tew 
remain  in  it  from  a  philanthropic  standpoint,  but  per- 
manent success  cannot  be  achieved  in  this  manner. 

Also,  the  successful  operation  of  the  system  is  much 
more  difficult  than  that  of  the  regular  engineering  courses 
and  requires  constant  and  careful  attention  to  details. 


The  Coordination  Department 
The  coordination  department  is  essential  to  the  success- 
ful operation  of  the  system.  Its  functions  may  be  classi- 
fied under  two  general  heads— educational  and  business. 
Its  educational  features  are  described  in  the  catalogs 
of  the  institutions  using  the  cooperative  system  and, 
briefly,  include  all  the  college  work  necessary  to  supple- 
ment-tne  outside  training  by  explaining  that  part  ot  the 
work  which  the  foreman  has  not  time  to  explain  and  also 
the  exemplification  of  the  theory  of  each  course  as  found 
in  the  student's  practical  work. 

Under  the  second  head  come  all  the  business  details 
incident  to  smooth  operation— such  as  soliciting  places  ot 
employment,  furnishing  students  for  such  places,  planning 
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courses  in  the  shops,  adjusting  difficulties  with  the  em- 
ployers, etc.  It  must  be  remembered  that  the  employer 
is  a  business  man  and  expects  to  have  all  these  details  at- 
tended to  promptly  and  in  a  businesslike  manner. 

The  coordinator  will  find  that  many  difficulties  with 
foremen  can  be  avoided  if  he  gets  well  acquainted  with 
them  and  calls  on  them  often  enough  to  keep  thoroughly 
in  touch  with  each  student,  so  that  he  can  rectify  bad  ten- 
dencies m  the  student  before  any  trouble  arises.   It  should 
be  the  aim  of  the  coordinator  to  see  that  the  students 
cause  no  more  trouble  in  the  shop  than  any  other  em- 
ployees, and  less  if  possible.    Time  is  well  spent  in  ex- 
plaining the  system  carefully  to  the  man  directly  in  charge 
of  the  students.    The  student's  foreman  and  'his  fellow- 
workmen  have  considerable  respect  for  the  boy  who  is  will- 
ing to  work  as  they  do  in  order  to  get  an  education.  And 
the  general  attitude  of  the  foreman  and  workmen  is  a  po- 
tent factor  in  the  success  or  failure  of  the  system. 
Educational  Advantages  of  Cooperative  System 
The  educational  advantages  of  the  system  have  been 
tuHy  described,  but  a  few  of  the  secondary  results  and 
conclusions  are  new  and  interesting.    One  good  result 
of  the  system  has  been  to  bring  more  forcibly  to  the  atten- 
tion of  the  colleges  of  engineering  the  fact  that  there  is  a 
science  of  engineering  and  that  most  of  the  subjects 
m  the  curriculum  are  tools  used  in  its  development  This 
enforces  teaching  specific  applications  of  the  various  sub- 
jects and  develops  the  ability  of  the  student  to  use  in 
he  solution  of  his  problems  not  only  the  limited  knowledge 
he  is  able  to  retain  but  also  that  which  can  be  found  in 
library,  laboratory  and  shop. 

This  system  has  also  done  much  in  correcting  sonic  of 
the  erroneous  ideas  resulting  from  the  misuse  of  the 


terms  practical"  and  -'theoretical."  The  student  who  is 
taught  theory  through  its  constant  application  to  real  engi- 
neering problems  and  who  daily  coordinates  his  shop  work 
with  his  college  training  soon  realizes  that  "the  theory 
that  will  not  work  out  in  practice"  is  a  mighty  poor  theory 
from  an  engineer's  standpoint. 

m 

An  ornamental  copper  cornice  about  10  ft.  wide  and  8 
tt.  deep  carried  by  steel  cantilever  framing,  is  a  structural 
and  architectural  feature  of  the  new  club  building  for 
the  Missouri  Athletic  Association  at  St.  Louis,  Mo.  Fig. 
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The  completed 


Corner  Columns 
FIG.  2.     DETAILS  OF  CANTILEVER  FRAMING 
FOR  CORNICE 

1  is  a  striking  view  of  the  cornice,  erected  in  advance 
of  the  exterior  walls  (Sept.  18,  1915).  The  completed 
root  is  shown  below  the  bottom  of  the  ornamental  brackets 
of  the  cornice. 

The  building  is  10  stories  high,  of  steel-frame  con- 
struction. The  columns  are  of  heavy  II -beams,  and  the 
outer  columns  are  carried  above  the  roof  to  the  top  of  the 
cornice  To  the  web  of  each  of  these  outer  columns  is  riv- 
eted a  built-up  H-eolumn  having  a  bracket  support  for  a 
cantilever  15-in.  I-beam  7%  ft.  long,  which  is  secured  also 
by  a  top  plate  riveted  to  the  top  of  the  column  The 
outer  ends  of  the  cantilevers  are  connected  by  a  line  of  9- 
m.  I-beams.   The  construction  is  shown  in  Pig  2 

Upon  the  steel  framing,  and  extending  2y,  ft.  beyond 
it,  is  a  3-m.  concrete  slab.  The  ornamental  copper 
cornice  projects  3  in.  beyond  this,  making  a  total  canti- 
lever ength  of  10  ft.  3  in.  from  center  of  column, 
bpecial  construction  is  required  for  the  corner  columns 
as  shown. 

The  W.  M.  Sutherland  Building  and  Contracting  Co., 
01  fct.  Louis,  is  the  general  contractor  for  the  budding. 
Jr.        A.  Brueggeman  and  William  B.  Ittner,  of  St 
Louis,  are  the  associated  architects. 
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By  Charles  C.  Phelps* 


SYNOPSIS — A  submarine  frame  is  used  in  tidal 
waters  supported  independent  of  the  drill  boat. 
Lighter  drills  are  necessary  than  when  drilling 
from  a  barge.  In  shallow  rough  waters,  tripod 
drills  are  mounted  on  raised  platforms  or  special 
pontoons. 

Where  tidal  changes  are  measured  in  inches  rather 
than  in  feet  the  simple  barge  method  of  drilling  is  often 
employed.  Where  drilling  must  be  carried  on  under  condi- 
tions affected  by  a  considerable  rise  and  fall  of  tide,  the 
problem  requires  a  different  solution.  Drill  barges  like 
those  described  in  previous  articles  have  been  employed 
successfully  for  this  work  where  the  spudding  engines 
have  been  so  adjusted  as  to  keep  a  definite  weight  on 
each  spud,  so  that  when  the  tide  rose  the  barge  was  lifted 
and  when  it  fell  the  barge  was  lowered  automatically. 

However,  this  system  is  difficult  and  even  hazardous 
where  the  tide  movements  are  considerable,  as  there  is 
danger  of  wrecking  the  drilling  apparatus  in  case  the  steel 
should  become  stuck  when  the  drill  is  on  top  of  the  frame 
and  the  tide  is  falling.  In  such  a  case  something  would 
have  to  give  away,  either  the  drill  steel  or  the  frame. 
^Moreover,  serious  strains  might  be  placed  on  the  spuds 
or  barge  hull  should  trouble  develop  with  the  power  or 
spudding  engines.  Another  difficulty  under  such  circum- 
stances is  that  the  operator  finds  it  hard  to  get  used  to 
feeding  his  drills  at  different  rates,  depending  on  whether 
the  tide  is  rising  or  falling. 

Dbilling  in  Tidal  and  Shallow  Watebs 

In  places  where  the  tide  differences  are  over  a  few  feet 
and  the  work  is  exposed  to  wave  action,  the  apparatus 
shown  in  Fig.  21  has  been  found  more  advantageous.  This 
equipment  is  variously  known  as  the  submarine  drill 
frame,  the  Sanford  Eoss  frame  and  the  auto-screw  frame. 
Each  drill  and  its  frame  are  mounted  directly  on  a  spud, 
the  latter  being  placed  on  the  rock  bottom  with  its  top 
flexibly  attached  to  the  barge.  Under  certain  difficult  con- 
ditions the  spuds  are  sometimes  guyed  to  kedge  anchors. 
Thus  the  drill  support  is  unaffected  by  the  tide,  but 
remains  fixed  and  may  be  held  absolutely  in  line  during 
the  drilling  operations.  This  method  of  drilling  was 
developed  by  P.  Sanford  Eoss,  of  Jersey  City,  one  of 
the  principal  pioneers  in  the  development  of  submarine 
work  along  the  Atlantic  Coast. 

Prior  to  the  introduction  of  this  method,  work  was 
carried  on  in  waters  affected  by  tide  and  wave  motion 
only  under  the  greatest  difficulties.  This  type  of  drill 
plant  has  been  used  extensively  in  many  harbor  improve- 
ments, notably  in  the  Pacific  approaches  to  the  Panama 
Canal,  where  the  tide  variations  approximate  24  ft. 


Submarine  Drill  Frame 
The  drill  is  mounted  on  a  lon£  frame  or  shell. 


The 


feed  screw  is  operated  by  means  of  a  separate  engine  on 
top  of  the  frame.  The  frame  is  bolted  to  a  heavy  wooden 
spud,  which  is  usually  provided  with  an  iron  shoe  on  the 

*Irigersoll-Ran<l  Co.,   11  Broadway,  New   York  City. 


bottom.  When  the  drilling  is  done  through  a  tube,  the 
latter  is  usually  attached  rigidly  to  the  spud  and  rests 
on  the  bottom,  thus  helping  to  support  the  spud.  The 
location  of  the  drill  and  frame  on  the  spud  is  of  course 
determined  by  the  depth  of  the  water  and  the  rise  and 
fall  of  the  tide,  and  will  remain  a  definite  distance  from 
the  rock  irrespective  of  the  tide.  The  spud,  with  the 
drill  and  frame  attached,  is  handled  by  a  derrick  boat 
and  placed  by  it  in  the  various  positions  desired  for 
•  drilling  the  holes.    Whether  the  spud  is  guyed  to  sup- 


fig.  21. 


submarine  drilling  frame  for 
tidal  waters 


ports  on  the  derrick  boat  or  to  separate  kedge  anchors, 
the  boat  is  allowed  to  rise  and  fall  with  the  tide.  The 
man  who  operates  the  drill  is  stationed  in  a  cage  attached 
to  the  drill  frame  and  has  complete  control  of  the  opera- 
tion of  the  machine.  The  boilers  which  supply  the  steam 
for  the  drills  are  located  on  the  derrick  boat  and  are 
connected  to  the  drills  by  means  of  rubber  steam  hose. 
The  changing  and  sharpening  of  the  drill  steels  are  done 
on  the  derrick  boat,  where  the  rest  of  the  crew  are 
stationed  to  assist  in  the  operations. 

Structural  steel  spuds  are  also  used  as  mountings  for 
the  submarine  drills,  as  illustrated  in  Figs.  24  to  27, 


December  2,  1915 


ENGINEERING    N  E W  S 


FIG.  22.   SANFORD  ROSS  DRILLING  BOAT  WITH  TWO 
SUBMARINE  FRAMES 


which  show  the  method  of  drilling  rock  at  Oak  Pomt  in 
the  East  Eiver,  New  York  City.  The  spuds  are  housed 
m  movable  guides  overhanging  the  side  of  the  vessel,  as 
shown  in  Figs.  25  and  26.  These  guides  are  suspended 
from  a  track  15  ft.  above  the  deck  and  can  be  traversed 
fore  and  aft  a  distance  of  70  ft.  by  means  of  trolleys 
and  ropes  connected  with  a  hoisting  engine.  Each  steel 
spud  is  -131/2  ft.  long  and  has  a  7xl2-in.  closed  rectang- 
ular cross-section.  Projecting  guide  flanges  engage  the 
sliding  submarine-drill  mounting  (see  Fig.  26).  Wire 
rope,  hauled  in  by  a  hoisting  engine,  passes  from  a  point 
on  the  traveling  frame  down  and  around  a  sheave  near 
the  foot  of  the  drill  spud,  then  around  another  sheave  on 
the  traveling  frame  and  thence  to  the  hoisting  engine. 
With  this  arrangement  the  spud  can  be  quickly  raised 


FIG.   23.    DRILL  BOAT  OF  ATLANTIC  COAST 

CONTRACTING  CO. 
ti  four  steel  submarine  frames  and  four  anchor  spuds 


106:! 

an. I  lowered  to  any  position.  The  drill  is  traversed 
vertically  by  means  of  a  vertical  screw  with  an  effective 
feed  of  more  than  10  ft.,  and  is  operated  by  an  engine 
near  the  top  of  the  drill  spud. 

Fig.  27  also  shows  the  form  of  drilling  tube  used  011 
the  boat  illustrated  in  Figs.  23  and  24.  This  tube  is 
4  in.  in  diameter  and  20  ft.  in  length,  which  is  sufficient 
to  keep  the  top  of  the  tube  above  the  surface  of  the 
water.  As  the  largest  bit  is  3y2  in.,  this  allows  sufficient 
clearance.  To  the  foot  of  the  spud  is  attached  a  6-in. 
pipe  8  ft,  in  length,  which  serves  as  a  guide  for  the  drill- 
ing tube.  Both  tubes  are  split  their  entire  length  with  a 
slot  about  y2  in.  wide,  to  permit  raising  the  tubes  without 


FIG.  24.    SUBMARINE  FRAME  ON  DRILL  BARGE  OF 
ATLANTIC  COAST  CO. 


disturbing  the  firing  wires  connected  with  the  charged 
bole.  Both  pipes  normally  rest  on  the  surface  of  the  rock 
to  assist  in  starting  the  drill  and  to  facilitate  changing 
bits  without  losing  the  hole.  The  pipe  also  prevents  mud 
from  entering  the  hole  and  the  slot  permits  the  cuttings 
to  be  discharged. 

The  vessel  described  in  the  foregoing  is  self-adjusting 
to  the  variations  of  level  due  to  waves  or  tide  without 
affecting  the  operation  of  the  drills.    Tin's  is  accomplished 
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by  the  automatic  regulation  of  the  pressure  on  the  spud 
engines,  which  operate  through  rack-and-pinion  motion 
four  yellow  pine  spuds  (14x14  in.x50  ft.)  at  the  corners  of 
the  boat.  As  these  engines  are  kept  under  a  constant 
steam  pressure,  any  increase  in  the  load  due  to  falling  tide 
will  cause  the  engines  to  overhaul  against  the  steam 
pressure,  and  any  decrease  in  the  load  due  to  rising  tide 
will  cause  the  engines  to  start  up  because  of  the  steam 
pressure.  Thus  a  delicate  balance  is  maintained  and  the 
height  of  the  boat  above  flotation  is  maintained  constant. 
In  this  case  the  tide  variations  are  from  5  to  1  ft. 

The  Drill 

The  drilling  machine  used  with  a  submarine  frame  has 
the  usual  shell  omitted,  the  frame  taking  the  place  of 
the  shell.  In  fact,  the  frame  resembles  somewhat  an 
elongated  and  enlarged  drill  shell  having  suitable  guides 
in  which  the  drill  slides.  The  Sanford  Eoss  frame  is 
made  of  cast  iron,  with  stiffening  webs  and  flanges. 
Inside  the  frame  is  a  feed  screw,  with  an  effective  feed 
of  10  ft.  or  more,  fitting  the  regular  feed  nut  at  the 
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25  TO  27.    SUBMARINE  FRAME  DETAILS; 
ATLANTIC  COAST  CO. 


Fig.    25 — Drill    spud    and  guide, 
mounting  and  trolley  guide  frame, 
drilling  tube 


Fig.  26 — Slidins-drill 
Fig.   27 — Spud  foot  and 


FIG. 


28.   THREE-CYLINDER  STEAM  ENGINE  FOR 
OPERATING  FRAME  FEED  SCREW 


back  of  the  drill.  This  screw  hangs  from  the  top  of 
the  frame  and  is  geared  to  a  small  three-cylinder  steam 
engine  (Fig.  28),  the  speed  of  which  is  under  perfect 
control  of  the  operator.  A  handwheel  is  also  provided, 
so  that  the  drill  can  be  raised  or  lowered  either  auto- 
matically or  by  hand,  and  by  either  method  it  may  be  fed 
down  fast  or  slow,  depending  on  the  rate  of  cutting. 

TYPICAL  RESULTS  OF  SUBMARINE-FRAME  METHOD  OF  SUBAQUEOUS  ROCK  EXCAVATION 


A  drill  commonly  employed  for  this  class  of  service 
has  a  5i/2-in-  cylinder  diameter  and  8-in.  stroke.  It  is 
similar  to  the  medium-weight  drill  previously  described 
and  illustrated  in  Fig.  13,  with  the  exception  of  the 
mounting,  lighter  construction  and  a  few  minor  differ- 
ences. A  heavier  drill  than  this  mounted  on  a  submarine 
drilling  frame  would  be  too  topheavy  for  the  spud  and 
hard  to  manage. 

The  submarine-frame  method  has  been  used  successfully 
where  all  other  principles  have  failed.  Work  with  it 
is  not  as  rapid  as  with  the  large  drill  boats  described  in 
the  previous  articles,  but  for  changing  tidal  conditions  it 
gives  about  as  rapid  a  drilling  method  as  has  been  devised. 
The  accompanying  tabulated  data  will  give  an  idea  of  the 
performance  of  boats  of  the  Sanford  Ross  type.  For 
further  data  see  "Rock  Drilling,"  by  Dana  and  Saunders. 

Drilling  in  Shallow  Water  from 
a  Raised  Platform 

In  shallow  water,  with  swift  current  or  rough  water, 
the  drilling  is  frequently  best  carried  on  from  a  raised 
platform.  W.  L.  Saunders  was  the  originator  of  this 
system,  having  first  employed  it  in  the  early  80's  for  the 
removal  of  ledges  of  rock  in  New  York  Harbor. 

The  Saunders  method  is  probably  the  simplest  means 
of  drilling  in  shallow  water,  especially  where  swift 
currents,  waves,  high  winds,  considerable  tide  or  a  com- 
bination of  these  is  encountered.   It  has  the  advantage  of 


Boat  Location  Rock 

Eastern  Dredging    Lovejoys  Narrows,      Slate  and 

Co.1  Kennebec  River,  Me.  Hint 

Atlantic  Coast        East  River  above  Hell    Gneiss,  quai'tz, 
Contracting  Co.5    Gate,  N.  V.  mica  schist 

and  granite 


Average  Depth 
Depths  (Ft.)  Drilled 
of  Holes  Below 
(Total) 
During  Ob- 
servation 


Pay 
( rrade 
(Ft.) 

u 


Holes 
Drilled 
per  Boat 
Shift 


Holes  of 

various 

depths 


Lin.Ft. 

Drilled 
per  Shift 
per  Boat 
40 


Average 
Depth 
(Ft.)  per 
Drill  per 
Hr.,  Inc. 
Delavs 


Average 
Coal  Con- 
sumption 
Charge    (Tons  per 
per       Shift  per 
Hole  Drill) 
201b.,  1J 
60% 
3      60%  cart- 
ridges 
2|xlb'  in 

'  Boat  fitted  with  Sanford  Ross  frames  and  Ingersoll-Rand  drills.  A  shift  crew  comprised  2  drillers,  2  helpers,  1  blaster,  1  smith  and  1  smith's  helper;  one 
10"h'  Wooden^ioat  95x28x8  ft.  with  structural-steel  drilling  frames  and  IngexsoU-Rand  Drills  Shift  crew  of  t  drillers.  4  helpers,  1  fireman,  1  engineer.  1  smith, 
1  smith's  helper,  1  machinist,  1  captain;  two  10-hr.  shifts  per  day. 


2.25 


Low- 
Cu.Yd.  Water 
Pay  Rock  Channel 
per  Shift  Depth, 
per  Boat  Ft. 
7.4  18 

29 


Spacing 

of 
Holes, 

Ft. 

5x4 

4x4 
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low  initial  cost,  although  the  equipment  must  necessarily 
be  lighter  and  of  smaller  capacity  than  that  used  on  drill 
boats.  Pontoons  of  air-tight  barrels  are  generally  em- 
ployed to  float  the  platform,,  Fig.  30,  into  position. "  It  is 

supported   on  four 

timber  spuds  as  m 

deep-water  drilling, 

but  is  usually  lifted 

clear  of  the  water 

during   work.  The 

platform    is  built 

w  ith  slots  over  which 

tripod  drills  are  set 

in   much  the  same 

manner  as  on  land. 

T  b  e    platform  is 

made    of  timbers, 

trussed     to  insure 

rigidity,    and  the 

spuds  are  of  suffi- 
cient length  to  reach 

bottom    at  high 

water  and  raise  the 

staging    above  the 

wash  of  the  waves. 

The  slots  are  spaced 

according    to  the 

required  location  of 
the  drill  holes  and 
run  practically  the 
full  width  of  the 
platform.  A  pipe 
or  beam,  which  may 
be  shifted,  is  sup- 
ported on  a  timber 
frame,  from  which 
are  suspended  blocks 
and  tackle  or  small 
chain  hoists  for  raising  and  moving  the  drills,  steels  and 
tubes.  A  hand  winch  on  the  staging  is  employed  for  rais- 
ing the  platform  or  for  lifting  the  spuds. 

A  regular  tripod  drill  is  used,  with  the  tripod  legs 
mounted  in  a  wooden  A-frame  which  can  be  moved  along 
the  deck  to  the  desired  location.  The  A-frame  (Fig.  31) 
is  made  of  heavy  oak  timbers  and  has  metal  plates  with 
holes  for  the  tripod  points  to  rest  in.  It  is  smooth  and 
level  on  the  bottom,  with  the  edges  and  corners  rounded 
so  that  it  will  easily  slide  along  the  platform.  By  means 
of  heavy  pins  projecting  from  the  sides  one  man  with 
a  crowbar  can  shift  the  heaviest  drill.  Staples  are  some- 
times used  for  securing  the  frame  to  the  platform. 

Drills  and  Steels  for  Platform  Work 

The  steels  employed  in  the  platform  and  floating-raft 
methods  of  drilling  are  the  same  as  those  used  for  land 
drilling,  and  the  variations  in  length  depend  on  the  feed 
of  the  drill  shell,  which  is  usually  30  in.,  although  a 
48-in.  feed  is  not  uncommon.  Long  steels  are  preferable, 
but  by  employing  an  extension  piece  having  a  regular 
chuck  with  a  U-bolt  on  each  end  (Fig.  31 )  and  extension 
steels,  ordinary  steels  may  be  used  for  this  kind  of  work. 

The  sizes  of  drills  used  for  this  method  are  usually 
smaller  than  those  for  the  other  kinds  of  submarine  work 
described  previously,  cylinder  diameters  between  3y4  and 
By2  in.  being  the  more  usual  sizes. 


FIG.  29.    DRILL  FOR  SUBMARINE 
FRAME!  (IN  SHORT  GUIDE 
FRAME) 


Telescopic  drilling  tubes,  as  previously  illustrated,  arc 
the  most  convenient  means  of  overcoming  difficulties  with 
mud  or  sand  covering."  These  tubes  may  be  easily  arranged 
to  slide  in  ways  along  the  platform  slots.  Both  drilling 
and  (  barging  are  done  through  these  tubes.  A  waterjet 
is  invaluable  for  keeping  the  drill  holes  free.  This 
method  admits  of  "single-hole"  blasting  without  remov- 
ing the  platform,  provided  proper  care  is  taken  not  to 
set  off  a  hole  too  close  to  a  spud  or  where  the  rock  surface 
is  too  close  to  the  platform. 

In  the  barge  method  the  steam  boiler  is  usually  located 
right  on  the  barge,  but  in  the  platform  method  it  is 
customary  to  accompany  the  platform  with  a  scow  upon 
which  the  boiler,  auxiliaries,  stock  of  steels  and  black- 
smith's outfit  for  sharpening  the  steels  arc  located.  The 


FIG.   30.    SAUNDERS   RAISED   DRILLING  PLATFORM 

scow  is  moored  alongside  the  platform  and  connected  to 
it  with  a  gangplank. 

No  recent  data  are  available  covering  the  raised  plat- 
form method,  but,  as  the  drilling  conditions  described  in 
the  following  paragraphs  are  somewhat  similar  to  those 
of  the  platform  method,  the  figures  convey  some  idea  of 
the  results  to  be  expected  from  the  Saunders  method. 

Drilling  in  Shallow  Water  from 
Floating  Pontoons 

The  manipulation  of  the  drills  by  the  fourth  method 
is  practically  the  same  as  with  the  Saunders  system, 
but  the  rafts  or  pontoons  are  not  raised  from  the  water. 
This  method  is  practicable  only  in  shallow  inland  Avaters. 
where  the  water  level  does  not  change  appreciably. 

An  interesting  and  thoroughly  representative  example 
of  the  use  of  pontoons  for  subaqueous  drilling  is  referred 
to  in  the  "Professional  Memoirs"  of  the  Corps  of  Eno-i- 
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neers,  United  States  Army,  September-October,  1913. 
The  United  States  Government  cut  a  channel  through 
Tuscumbia  Bar  in  the  Tennessee  River,  about  2  mi.  long 
by  150  ft.  wide  by  5  ft.  deep  at  extreme  low  water. 

The  type  of  drill  floats  finally  adopted  for  this  work 
consisted  of  13  pontoons,  1x5x25  ft.,  put  together  so  as 
to  leave  a  clearance  of  1  ft.  between  pontoons.  This  made 
the  overall  dimensions  25x77  ft.  There  were  three  of 
these  units  in  operation  and  attached  to  each  was  a  drill 


FIG.  31.    DRILL  BASE  FRAME  AND  EXTENSION  CHUCK 

tender.  Each  float  carried,  upon  A-frames,  eight  steam- 
operated  3i/4x6l/2-in.  tripod  drills.  At  one  setting  of  a 
float,  holes  could  be  drilled  halfway  across  the  channel. 

To  prevent  the  holes  from  filling  with  gravel  and  silt, 
the  drilling  was  done  through  a  pipe  3  or  4  in.  in 
diameter  (Pig.  33).  From  three  to  five  drill  bits  were 
used  in  putting  down  each  hole,  depending  on  the  depth 
of  rock.  The  spacing  was  4x6  ft.  and  the  holes  were 
put  down  to  a  depth  of  9  ft.  below  low  water.  The 
spacing  adopted  at  first  was  greater  and  the  holes  were  not 
drilled  so  deep,  but  under  those  conditions  the  rock  was 
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FIG.  32.    PLAN  OF  DRILL  FLOAT  1'SED  AT  TUSCUMBIA 
BAR,  TENNESSEE  RIVER 

often  thrown  out  in  large  chunks,  necessitating  subsequent 
blasting  with  "mud  caps." 

The  drilling  rafts  used  at  Tuscumbia  Bar  were  floated 
into  position,  with  the  pontoons  pointing  in  the  direction 
of  the  current  flow  and  the  spuds  lowered  to  prevent 
movement.  Fig.  34  shows  how  the  drills  were  managed. 
Under  favorable  conditions  it  required  almost  an  entire 


day,  with  a  double  crew,  to  drill  out,  load  and  detonate 
all  the  charges  for  one  setting  of  the  drilling  float. 

During  the  first  season  the  steels  were  sharpened  by 
hand,  but  during  the  second  season  a  compressed  air 
sharpener  was  installed  on  one  of  the  boats,  and  a  black- 
smith and  helper  kept  all  the  steels  for  the  24  drills  in 
good  condition. 

The  Tuscumbia  records  may  be  summed  up  as  follows : 
Holes  per  shot,  72,  using  three  batteries  simultaneously; 


FIG. 


33.    ELEVATION  OF  ONE  END  OF  TUSCUMBIA 
BAR  FLOATS 


charge  per  hole,  6  to  10  sticks  of  80%  gelatine  dynamite; 
linear  feet  drilled  per  day  per  float,  432;  average  depth 
per  drill  per  hour,  3.3  ft;  average  rock  excavated  per  day 
per  float,  380  cu.yd.  These  figures  were  based  on  a  16- 
hr.  day  (two  shifts).  The  depth  of  holes  ranged  from 
3  to  8  ft.,  with  the  average  about  6  ft.  Steels  were  used 
in  2-ft.  changes,  with  bits  ranging  from  1%-  to  2i/2-iiL 
gage  and  steel  diameters  from  1^4  to  1%  in. 

At  Buck  Island  Shoals,  about  3  mi.  below  Tuscumbia 
Bar,  similar  methods  were  used  in  drilling  soft  oolitic 
limestone.  This  rock  cost  about  one-half  as  much  to  drill 
per  linear  foot  as  the  hard  blue  flint-limestone  rock  at 
Tuscumbia  Bar. 

Special  Schemes  Of  ten  Needed 

Although  the  more  usual  methods  of  subaqueous  drill- 
ing have  been  outlined  in  this  and  the  two  previous  ar- 
ticles many  occasions  have  arisen  in  which  none  of  these 
methods  were  suitable  to  meet  special  conditions.  Cases 
have  been  encountered  both  on  the  sea  and  on  inland 
waters  where,  on  account  of  the  difficulty  of  handling 
vessels,  it  became  necessary  to  mount  derricks  on  ledges 
of  rock  and  operate  the  drilling  machines  suspended  by 
chains  from  them. 


FTG.  34. 


FLOAT  AND  BLASTED  CHANNEL,  TUSCUMBIA 
BAR,  TENNESSEE  RIVER 
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Tn  a  very  recent  case  in  England  it  was  desired  to 
remove  7  ft.  from  the  face  of  a  massive  concrete  wall 
about  60  ft.  in  height,  forming-  a  dock  with  54  ft.  below 
water.  It  was  decided  to  put  in  a  row  of  closely  spaced 
holes,  each  drilled  to  the  full  depth.  An  ordinary  sub- 
marine drill  mounted  on  a  drill  wagon  (the  first  expedi- 
ent considered)  was  not  thoroughly  practicable  on  account 
of  the  extreme  depth  of  holes.  For  these  exceptional 
conditions  a  portable  core  drill,  extracting  a  2%-in.  core, 
was  found  to  be  a  much  more  satisfactory  outfit 

While  constructing  the  sewer  outfall"  of  Manchester. 
Mass.,  during  the  latter  part  of  1914,  two  small  ledges 
were  encountered  in  the  trench  at  a  depth  of  about  lfi 
li.  at  low  tide.  A  hand  hammer  drill  was  purchased 
and  was  operated  by  a  diver— a  decidedly  novel  method 
of  using  this  type  of  drill.  The  drill  was  operated  bv 
steam,  the  exhaust  of  which  at  first  caused  annoyance  to 
the  diver.  This  was  easily  remedied  by  bringing  the 
exhaust  to  the  surface  through  a  length  of  common  gar- 
den hose. 


'©a3  i&inhiciieiacsf  R®.tt2iin\g>$ig 
MummScflpsil  Civil  §<es^n<c® 

The  Bureau  of  Civil  Service  of  the  City  of  St.  Paul. 
Minn.,  has  recently  adopted  a  new  set  of  rules  and 
regulations,  some  of  the  most  interesting  features  of 
which  relate  to  the  manner  in  which  it  is  proposed  to 
rate^  employees  for  efficiency,  character  and  conduct. 
_  While  efficiency  records  have  become  recognized  essen- 
tials in  large  organizations  under  civil  service,  there  is 
quite  a  variety  of  methods  employed  in  arriving  at  them. 
The  St.  Paul  rules  and  regulations  are  evidently  designed 
to  eliminate,  as  far  as  possible,  the  personal  equation 
(or  perhaps  bias)  of  the  officer  primarily  responsible 
for  the  ratings  and  are  therefore  unusually  elaborate. 

The  factors  used  in  rating  the  efficiency,  character  and 
conduct  of  employees  are  under  the  following  heads: 
(1)  Quality  of  work;  (2)  attendance;  (3)  discipline. 

Grading  foe  Quality  of  Work 
In  fixing  a  numerical  value  for  quality  of  work,  reasons 
are  to  be  given  for  any  exceptionally  low  or  high  marks. 
The  following  is  the  system  of  numerals  used  and  the 
character  of  work  to  which  they  refer:  Above  85,  ex- 
ceptional; between  85  and  80,  very  good;  between  80 
and  75,  good;  between  75  and  70,  fair;  below  70,  poor. 

The  subf actors  used  in  marking  the  quality  of  work 
are  uniform  for  all  positions  having  duties  of  the  same 
general  character  and  of  substantially  similar  authority, 
importance  and  responsibility.  The  definitions  and 
weights  of  the  subfactors  that  are  used  in  marking  the 
quality  of  work  are  as  follows: 

(A)  Ability— ability  to  perform  the  duties  of  the  posi- 
tions, physical  ability,  general  health,  endurance,  tech- 
nical ability,  special  knowledge,  mechanical  skill,  neatness 
of  work,  originality,  resourcefulness,  initiative,  ability 
to  direct  work  and  to  manage  men,  executive  ability, 
sense  of  order,  system,  judgment,  discretion,  tact. 

(/)  Industry— Alertness,  promptness,  speed,  industry, 
perseverance,  energy,  diligence,  willingness  to  work, 
quantity  of  work. 

(B)  Reliability— Certainty  of  action,  sobriety,  health, 
accuracy,  exactness,  freedom  from  errors,  truthfulness, 
attention  to  duty,  faithfulness. 


The  following  are  the  weights  of  subfactors  to  be  used 
in  arriving  at  efficiency,  character  and  conduct  markings 
Tor  engineering  employees : 

Drafting  and  detailing   1A?  'J'.*, 

frield  and  construction   n'l  n't 

Designing  and  estimating   '  I  n't 

Executive,  specialized  supervision,  expert.' .' '.     0.5      0.2  0.3 

Attendance  and  Discipline  Demerits 
No  positive  marks  are  given  for  attendance  or  discipline 
but  demerits  are  charged  for  infractions  of  regularly  pre- 
scribed rules  and  regulations  and  for  other  delinquencies. 
In  all  deductions  five  demerits  equal  one  point  in  effi- 
ciency, character  and  conduct  markings  for  quality  of 
work  as  follows: 

Attendance— Tardiness ;  three  demerits  are  given  for 
more  than  five  minutes  and  not  exceeding  one  hour,  and 
five  for  more  than  an  hour.  Absence  without  leave  brings 
five  demerits  for  each  day.  Absence  without  leave  for 
three  days  or  less  in  any  month  is  investigated  by  the 
head  of  the  department  or  bureau.  Absence  without 
leave  for  four  days  in  any  three  months  is  cause  for 
investigation  by  the  Civil  Service  Bureau  and  for  sus- 
pension. 

Absence  with  leave  not  exceeding  15  days  brings  half 
a  demerit  for  each  day  of  the  period;  one  demerit  for 
each  day  in  excess  of  the  15  days.  The  penalty,  however, 
does  not  extend  for  more  than  a  period  of  one  month' 
Absence  on  sick  leave  not  exceeding  30  days  receives  half 
a  demerit  for  each  day.  No  efficiency,  character  and 
conduct  credit  is  allowed  for  overtime. 

Discipline— The  mark  for  discipline  is  obtained  by 
penalties  for  laxity  in  observation  or  violation  of  estab- 
lished rules  and  regulations,  failure  to  report,  incivility, 
objectionable  deportment  or  manner,  inebriety,  indolence, 
lack  of  personal  neatness  and  improper  habits. 

If  suspension  is  imposed  for  disciplinary  purposes  the 
demerits  are  as  follows:  For  suspension  of  one  day  ten 
demerits  are  given.  For  a  suspension  of  more  than  one 
day  and  less  than  seven  working  days,  15  demerits.  For 
more  than  six  and  less  than  13  working  days,  25  demerits. 
For  more  than  12  and  less  than  28  working  days,  10 
demerits.  When  demerits  are  so  awarded  there  are  no 
additional  demerits  under  •'attendance"  for  the  suspen- 
sion period. 

^  The  total  demerits  reported  with  any  individual  effi- 
ciency, character  and  conduct  report  are  added  and  the 
sum  divided  by  five  and  the  result  subtracted  from  the 
marking  for  quality  of  work.  The  remainder  is  entered 
on  the  report  as  the  net  efficiency,  character  and  conduct 
mark. 

All  net-efficiency  markings  are  entered  from  the  reports 
upon  a  card  record.  The  card  is  subdivided  by  depart- 
ments, the  departments  by  payrolls,  the  payrolls  by 
alphabetical  arrangement  of  the  names.  The  reports  are 
then  filed  alphabetically  by  departments  and  chronolog- 
ically within  departments.  Markings  are  not  entered 
finally  until  alter  investigation  or  until  approved  bv  the 
examiner. 

A  Large  Tidal  Lock  which  will  give  access  to  the  new 
harbor  at  Chemulpo,  Korea,  is  being  built  in  accordance  with 
competitive  plans  prepared  by  Henry  Goldmark,  consulting 
engineer,  New  York  City,  for  the  McClintic-Marshall  Co.,  of 
Pittsburgh,  Penn.,  the  successful  bidders  on  the  entire  equip- 
ment. Mr.  Goldmark  has  been  appointed  to  take  charge  of  the 
construction  in  the  United  States  of  the  lock  gates,  sluice 
valves,  operating  machinery  and  electrical  equipment. 
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SYNOPSIS — For  pumping  the  lighter  California 
oil  through  pipe  lines  it  is  heated  and  thus  ren- 
dered fluid  enough  so  that  it  will  flow  readily.  The 
author  describes  from  his  own  experience  the> 
method  by  which  engineers  proceed  to  lay  out  the 
pi,pe  lines  and  pumping  stations  so  that  the  maxi- 
mum amount  of  oil  may  be  transported. 

The  crude  petroleum  produced  from  the  California  oil 
fields  is  a  dark-colored,  thick,  viscous  liquid,  emitting, 
especially  when  first  drawn  from  the  wells,  a  strong  odor 
of  sulphur.  The  product  from  different  fields  and  differ- 
ent wells  varies  in  gravity  between  12°  and  38°  Be.  Most 
of  the  present-day  production  lies  between  14°  and  28° 
Be.,  or  between  0.9722  and  0.8861  specific  gravity.  The 
wells  from  which  it  is  produced  vary  in  depth  from  200  to 
4,000  ft. ;  the  lighter  oils  being  usually  found  in  the  deeper 
wells.  In  the  Kern  Eiver  field,  which  lies  in  the  south- 
easterly end  of  the  San  Joaquin  Valley  near  the  city  of 
Bakersfield  in  Kern  County,  and  which  was  one  of  the 
first  inland  fields  to  be  extensively  developed,  the  produc- 
ing sands  are  seldom  found  at  a  depth  greater  than 
1,300  ft. 

The  Rifled  System  of  Oil  Pumping 

Fully  80%  of  the  oil  in  this  field  is  of  a  gravity  heavier 
than  15°  Be.  The  difficulty  in  moving  this  viscous  ma- 
terial through  pipe  lines,  especially  in  cold  weather,  has 
given  rise  to  the  invention  and  development  of  a  process 
of  pumping  known,  locally,  as  the  ''Rifled  System,"  the 
like  of  which,  so  far  as  I  am  able  to  determine,  exists 
in  no  other  country  in  the  world. 

This  system  was  invented  by  J.  D.  Isaacs,  now  Consult- 
ing Engineer  of  the  Southern  Pacific  R.R.,  and  Prof. 
Buckner  Speed,  of  the  University  of  California,  and  has 
been  successfully  used  for  the  past  eight  years  by  the 
Associated  Pipe  Line  Co.  in  transporting  oil  from  the 
Kern  River  field  to  Port  Costa,  a  town  on  San  Francisco 
Bay  26  mi.  east  of  Oakland  and  283  mi.  distant  from 
the  oil  field. 

This  system1  consists  in  pumping  cold  oil  of  from  13 
to  15°  Be.,  together  with  about  10%  by  volume  of 
water,  through  an  8-in.  pipe  that  is  corrugated  spirally,' 
or  "rifled."  The  rifles  are  put  into  the  pipe  as  it  is  made 
by  running  each  length  with  a  twisting  motion  through  a 
set  of  rolls  consisting  essentially  of  wheels,  about  in. 
wide,  which  push  indentations  into  the  pipe  from  the  out- 
side. The  rifles  make  one  complete  revolution  in  10  ft, 
of  length  of  pipe  and  give  to  the  interior  much  the  same 
appearance  as  the  inside  of  a  gun  barrel. 

In  operation  water  is  forced  into  the  pipe  along  its 
inner  periphery  through  an  injection  nozzle  surrounding 
the  pump  discharge  and  at  a  distance  of  about  10  ft. 
from  the  pump.  Since  the  pipe  is  already  filled  with  oil, 
the  water  being  injected  in  this  manner  forms  a  film  be 
tween  the  core  of  oil  and  the  walls  of  the  pipe  itself.  As 

•Engineer,  Associated  Pipe  Line  Co.,  619  Sharon  Building 
San  Francisco,  Calif. 

>A  paper  by  Mr.  Isaacs  describing  this  process  in  detaU 
was  published  in  "Engineering  News,"  June  7,  1906,  p.  b4U. 


the  mass  moves  forward  the  rifles  give  to  it  a  whirling 
motion  and  because  of  the  greater  specific  gravity  of  the 
water,  the  centrifugal  force  produced  holds  the  film  of 
water  in  place,  thus  keeping  the  oil  from  coming  in 
contact  with  the  pipe  and  consequently  greatly  reducing 
the  frictional  resistance. 

The  Hot-Oil  Pumping  System  Described 

Experience,  however,  has  shown  that  the  rifled-line 
system  of  pumping  is  limited  to  oils  of  a  gravity  not 
lighter  than  15°  Be.  Oils  of  higher  gravity  will  form  an 
emulsion  with  the  water  and  produce  a  mixture  that  is 
not  only  very  difficult  to  pump  and  often  expensive  to 
separate  into  its  integral  parts  on  arrival  at  the  terminal, 


FIG.  1. 


A  TYPICAL  PUMPING  STATION  ON  A  CALIFORNIA 
OIL  PIPE  LINE 


but  that  also  may  greatly  reduce  the  oil  contents  of  the 
line,  since  at  each  pumping  station  it  becomes  necessary 
to  add  water  to  the  mixture  in  order  that  the  free  water 
in  the  pipe  may  be  kept  up  to  the  necessary  10%.  While 
this  system  works  satisfactorily  with  some  grades  of  heavy 
oils,  it  is  not  likely  that  it  will  ever  be  used  in  fields 
which  produce  light  as  well  as  heavy  oils,  for  the  reason 
that  when  light  oil  can  be  obtained  it  is  always  possible,  by 
mixing  the  low-gravity  with  the  higher-gravity,  to  obtain 
;a  product  that  can  be  successfully  pumped  by  what  is 
known  as  the  "hot-oil  process." 

This  system  of  transporting  the  oil  consists  in  pumping 
it  dry,  that  is,  without  the  addition  of  water,  and  of  heat- 
ing it  at  the  initial  and  each  succeeding  station  to  such 
'a  degree  of  temperature  that  the  gravity  may  be  raised 
sufficiently  to  produce  a  fluidity  commensurate  with  that 
necessary  to  secure  the  required  velocity  of  flow,  main- 
taining at  the  same  time  a  pressure  at  the  pumps  within 
the  limit  of  their  design.  While  the  methods  pursued  in 
designing  a  "hot-oil"  system  would  in  many  respects  ap- 
ply to  a  "rifled"  system,  the  following  discussion  as- 
sumes that  the  oils  to  be  transported  will  be  heated  to  the 
required  temperatures  and  pumped  without  the  addition 
of  water. 

Fixing  Location  foe  Oil-Pipe  Line 

In  preparing  the  surveys  for  a  pipe  line,  the  work  pro- 
ceeds in  much  the  same  manner  as  the  preliminary  sur- 
vey for  a  railroad.  The  engineers  should  first  make  a 
reconnaissance  of  the  country  through  which  the  proposed 
line  is  to  pass,  for  the  purpose  of  noting  its  more  promi- 
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nent  features  and  acquiring  a  general  knowledge  of  the 
topography  in  order  that  he  may  select  the  most  suitable 
route.  Due  consideration  should  be  given  to  the  prospects 
of  securing  a  suitable  water-supply  for  the  various  pump- 
ing stations.  Excessively  hilly  country  should  be  avoided 
because,  even  though  it  offers  the  shortest  route  for  the 
line,  it  may  require  the  building  of  expensive  roads  to 
carry  on  the  construction  and  may  make  the  cost  of 
maintenance  and  operation  high. 

The  floors  of  old  lake  beds,  where  the  soils  contain  a 
high  percentage  of  alkaline  salts,  may  also  well  be  avoided 
when  possible,  since  through  such  territory  depreciation 
of  the  pipe  from  corrosion  is  very  rapid,  and  expense  and 
more  or  less  elaborate  coverings  must  be  resorted  to, 
which  at  best  afford  probably  only  temporary  protection. 

A  route  along  the  bank  of  a  stream  is  seldom  a  desirable 
one,  especially  where  the  flow  is  torrential  during  the  wet 
season.  Such  streams  may  change  their  course  very  rapid- 
ly during  times  of  high  water  and  destroy  considerable 
sections  of  the  line  by  undermining  it.  Detours  from  an 
otherwise  desirable  location  may  also  be  necessary  on 
account  of  inability  to  secure  right-of-way.  This  last 
objection  to  an  alignment  can,  however,  generally  be  over- 
come by  condemnation  proceedings  or  by  compromise,  and 
it  is  therefore  usually  unnecessary  for  the  engineer,  in  his 
preliminary  work  at  least,  to  give  this  phase  of  the  pro- 
cedure more  than  passing  consideration. 

When  the  route  has  thus  been  gone  over  in  a  general 
way,  a  transit  line  is  run  to  which  is  tied  in  all  section 
corners,  monuments,  etc.,  marking  land  surveys,  also  all 
adjacent  buildings  or  other  structures,  and  upon  which 
is  carefully  noted  all  intersections  with  streams,  rail- 
roads, wagon  roads,  streets,  fence  lines,  pipe  lines,  power 
lines  and  whatever  else  crosses  the  proposed  route.  Stakes 
marked  with  the  engineering  station  are  set  at  intervals 
of  100  ft.  or  less,  where  necessary. 

Immediately  following  the  transit  party  come  the  level- 
man  and  rodman.  Ground  elevations  are  taken  at  each 
engineering  station  and  at  such  intermediate  points  as 
are  warranted  by  stream  crossings  or  other  changes  in  the 
topography. 

As  the  field  work  progresses  an  alignment  map  and 
profile  is  made  in  the  field  office.  This  should  be  kept 
as  nearly  uptodate  as  possible  in  order  that  any  errors 
m  the  instrument  work  may  be  discovered  and  the  neces- 
sary corrections  made  in  the  field  while  the  camp  outfit 
is  still  in  the  vicinity.  The  field  map  and  profile  being 
only  a  rough  copy,  often  made  hurriedly  and  under  the 
extreme  of  adverse  conditions,  it  is  usually  advisable  to 
prepare  at  least  a  new  profile  of  the  line  in  the  office 
at  headquarters  when  the  field  work  is  complete. 

For  convenience  it  is  well  to  plot  on  this  profile,  be- 
neath the  ground  elevations,  a  second  line,  called'  the 
"power  profile,"  which  represents  the  ground  elevations 
divided  by  2.:5,  or  the  static  head  in  feet  reduced  to 
pressure  in  pounds  per  square  inch. 

The  Pumping-Machinery  Installation 
In  determining  the  number  of  pumping  stations  re- 
quired for  a  system,  it  is  usual  to  assume  800  lb.  per 
sq.m.  as  an  allowable  maximum  working  pressure  on  the 
pumps.  This  figure  is,  however,  only  arbitrary,  since  700 
lb.  or  600  lb.  maximum  pressure  could  be  used  if  desired 
Nearly  all  the  trunk  lines  operating  at  the  present  time 
are  composed  of  8-in.  pipe  that  is  guaranteed  by  the  mak- 


ers to  withstand  a  test  pressure  of  1,200  lb.  per  sq.in.  and 
a  working  pressure  of  800  lb.  per  sq.in.,  in  view  of  which 
the  pump  manufacturers  have  been  required  to  guarantee 
their  machinery  also  for  800  lb.  working  pressure.  So  it 
is  that  this  figure  has  become  sort  of  a  standard  by 
which  to  design  pumping  systems  and  8  in.  the  size  of  pipe 
to  which  other  lines  are  referred. 

Fluid  Friction  of  the  Oil  in  the  Pipes 
Regarding  the  flow  of  California  crude  oil  through 
pipe  lines,  an  amazingly  small  amount  of  reliable  in- 
formation is  available.  So  many  varying  quantities  en- 
ter into  the  problem  of  pumping  by  the  hot-oil  process, 
each  one  of  which  may  prove  to  be  an  influential  factor,' 
that  it  is  difficult  to  predict  with  any  reasonable  degree 
of  assurance  as  to  accuracy  just  what  the  results  will  be 
for  any  given  hypothesis. 

In  the  case  of  water  we  have  a  fluid  whose  gravity 
is  practically  constant  and  whose  viscosity  remains  un- 
changed within  the  ranges  of  temperature  maintained 
during  its  flow  from  one  position  to  the  other.  The  flow 
of  oil,  however,  is  influenced  very  largely  by  viscosity, 
and  the  viscosity  factor  depends  not  only  on  the  gravity 
of  the  oil  and  the  temperature  at  which  it  is  pumped, 
but  apparently  also  on  its  chemical  constituents.  This  lat- 
ter seems  exemplified  by  the  fact  that  a  very  decided 
variation  in  flow  will  often  be  noted  in  two  days'  run 
of  a  pumping  station,  although  so  far  as  can  be  deter- 
mined, the  gravity  and  the  temperature  of  the  oil  re- 
main unchanged,  as  well  as  atmospheric  conditions. 

Another  reason  for  this  dearth  of  knowledge  is  the 
fact  that  pipe  lines  now  in  operation,  from  which  reliable 
data  could  be  obtained,  _  are  practically  all  of  one  size 
and  engaged  in  pumping,  as  nearly  as  possible,  a  maxi- 
mum quantity  of  oil  each  day. 

Within  the  knowledge  of  the  writer  the  most  reliable 
data  at  hand  relate  to  oils  from  16  to  28°  Be.  and  are 
limited  to  pipe  lines  from  12  to  20  miles  in  length.  Be- 
tween these  limits  reasonably  accurate  results  can  be  ob- 
tained for  lines  from  4  to  10  in.  in  diameter  by  the  use  of 
the  following  formula  : 


Q 


\  Le 


Where 

Q  is  the  quantity  of  oil  in  barrels  per  hour; 
O  is  a  constant ; 

P  is  the  initial  pump  pressure  (plus  or  minus  the 
static  head  between  terminals)  in  pounds  per  square 
inch ; 

L  is  the  length  of  line ; 

e  is  a  factor  dependent  upon  the  size  of  the  pipe  used. 
For  values  of  0  use  the  following-; 


Gravity  of  Oil 
16°  B. 
18°  B. 

20°  B. 
22°  B. 
24°  B. 
26°  B. 
28°  B. 

For  values  of  e: 


Outgoing  Temp. 
142°  P. 
136°  P. 
130°  P. 
125°  P. 
119°  P. 
113°  P. 
107°  P. 


4-In.  Pipe 
32.00 


6-In.  Pipe 
4.20 


8-In.  Pipe 
1.00 


Value  of  O 
160 
167 
174 
183 
192 
202 
213 


10-In.  Pipe 
0.333 


These  figures  are  based  on  the  assumption  that  the 
pipe  line  between  stations  is  buried  in  dry  ground  to  a 
depth  of  at  least  2  ft.  and  that  wherever  the  pipe  passes 
over  trestles  of  any  considerable  length  it  will  be  protected 
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against  loss  of  heat  by  radiation,  either  by  boxings  filled 
with  earth  or  bulrushes,  or  by  wrapping  the  pipe  with 
successive  layers  of  building  paper  or  other  insulating- 
materials. 

Even  were  the  temperature  factor  the  only  variable 
affecting  the  flow  of  the  oil,  it  is  obvious  that  one  cannot 
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hope  to  obtain  exact  results  from  the  use  of  a  formula, 
and  no  such  claim  is  made  for  the  one  here  given.  It  has, 
however,  been  found  by  repeated  experiments  that  the  fig- 
ures are  conservative  and  that  between  the  limits  as  stated 
they  can  generally  be  depended  upon  to  give  results  with- 
in a  reasonable  degree  of  accuracy — more  often  too  small 
than  too  large. 

The  outgoing  temperatures  given,  under  values  of  C, 
for  the  various  gravities  of  oil  are  an  average  of  those 
which  experience  has  shown  to  give  the  best  results  when 
pumping  oil  of  that  particular  gravity. 

A  Typical  Problem  in  Pipe-Line  Design 

Eeturning  to  the  power  profile  reproduced  herewith, 
suppose  that  we  were  called  upon  to  design  a  system  that 
will  deliver  30,000  bbl.  per  day  of  oil  of  a  gravity  of  16° 
Be.  or  higher,  through  an  8-in.  pipe  line,  with  a  maximum 
working  pressure  on  the  pumps  of  800  lb.  per  sq.in.  We 
would  design  the  system  for  16°  Be.  oil,  since  this  would 
present  the  worst  conditions  and  a  line  which  would  suc- 
cessfully deliver  the  required  amount  of  this  gravity  of  oil 
would  easily  live  up  to  expectations  with  lighter  oils. 

From  the  formula  it  can  be  determined  that  a  line  of 
8-in.  pipe  (on  level  ground)  13.1  miles  in  length  will  de- 
liver 30,000  bbl.  of  16°  Be.  oil  per  day  of  24  hr.  with 
a  working  pressure  at  the  pumps  of  800  lb.  per  sq.in. ; 
which  is  to  say  that  to  insure  this  delivery  we  must  have 
an  available  head  to  overcome  friction  of  61  lb.  per  sq.in. 
per  mile  and  must  therefore  lay  out  our  hydraulic  grade 
line  with  this  end  in  view.  Suppose  that  the  proposed 
system  is  to  be  80  miles  in  length  with  the  initial  station 
of  sufficient  height  above  the  terminal  to  afford  a  static 


head  of  340  lb.  per  sq.in.  Then  we  must  have  a  number 
of  pumping  stations  which,  multiplied  by  800,  the  product 
added  to  340  (had  the  terminal  been  lower  than  the 
initial  point  by  the  same  amount  we  would  have  subtracted 
the  340)  and  the  result  divided  by  80  will  give  a  fric- 
tion head  per  mile  of  at  least  01  lb.  per  sq.in.    By  trial 


we  see  that  five  stations  give  54.2  lb.  per  sq.in.  per  mile 
and  six  stations  64.2  lb.  per  sq.in.  per  mile.  We  must 
therefore  use  six  pumping  stations  and  in  doing  so  could 
reasonably  expect  that  our  system  would,  in  case  of 
emergency,  be  capable  of  delivering  a  little  more  of  the 
lowest-gravity  oil  than  the  requirement. 

Plotting  the  Grade  Line  for  Pipe 

In  plotting  the  grade  line,  it  is  more  convenient  to  use 
the  power  profile  than  the  ground  elevations,  since  the 
points  on  the  vertical  scale  representing  pressures  at 
pumping  stations  will  by  this  method  usually  fall  within 
the  bounds  of  the  profile  sheet.  To  locate  the  pumping 
stations,  begin  at  the  sources  of  the  line  and  lay  off 
on  the  vertical  scale  a  point  representing  800  lb.  plus 
the  static  head  as  shown  on  the  power  profile.  Then  on 
the  vertical  scale,  at  some  convenient  distance  out  from 
the  source — say  ten  miles — plot  the  point  which  repre- 
sents the  pressure  at  this  position  on  the  line;  which  will 
be  642  lb.  less  than  the  first  point  plotted.  A  line  drawn 
through  these  two  points  and  produced  to  cut  the  power 
profile  will  locate  on  it  the  theoretical  position  where 
the  pressure  in  the  line  becomes  zero,  or  in  other  words 
where  we  will  have  to  place  another  pumping  station. 
Plotting  on  the  vertical  scale  above  this  intersection  a 
point  representing  800  lb.  plus  the  static  head,  we  pro- 
ceed as  before,  continuing  until  we  reach  the  end  of  the 
line.  As  a  check  on  the  accuracy  of  the  work,  the  last 
diagonal  line,  or  gradient,  should  cut  the  terminal  point 
of  the  profile. 

Tt  may  happen  that  a  pumping  station  so  located  will 
fall  on  ground  the  nature  of  which,  because  of  swamps 
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FIG.  2.    GROUND  PROFILE  AND  POWER  PROFILE  FOR  AN  8-IN.  OIL  PIPE  LINE,  SO  MILES  LONG,  TO  DELIVER 
30,000  BBL.  PER  DAY  OF  16°  B.  OIL.    MAXIMUM  LINE  PRESSURE,  S00  LB.  PER  SQ.IN. 
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or  extreme  roughness,  presents  physical  characteristics 
undesirable  for  the  erection  of  tanks  and  buildings.  In 
such  a  case  it  is  better  to  choose  a  pumping-station  site 
opposite  the  one  located,  to  the  right  or  left  of  the  line 
and  make  a  detour  to  include  it,  than  to  move  backward 
or  forward  a  half-mile  or  more,  thus  causing  a  weak  link 
in  the  system.  If  a  detour  is  necessary  the  profile  should 
be  replotted  and  all  the  stations  relocated. 

Heating  Stations  Sometimes  Necessary 

If  the  contour  of  the  country  traversed  between  any  two 
stations  is  such  that  the  hydraulic  grade  line  follows 
closely  along  the  power  profile  without  cutting  it,  the 
distance  between  stations  may  become  so  great  that  the 
loss  of  heat  from  radiation  will  materially  retard  the 
flow,  and  in  order  to  keep  the  system  up  to  capacity  will 
require  a  line  pressure  at  the  pumps  in  excess  of  the  safe 
maximum  allowable  amount.  In  this  case  it  would  be 
necessary  to  put  in  a  heating  station. 

Such  a  station  consists  essentially  of  a  bypass  from  the 
main  line  through  which  the  oil  can  be  passed  into  a  mani- 
fold and  thence  into  a  number  of  smaller  pipes,  usually 
1  in.  in  diameter.  The  latter  traverse  the  gas  flues  of  a 
furnace  where  the  temperature  of  the  oil  is  raised  the 
desired  amount,  before  returning  again  to  a  manifold 
and  thence  into  the  main  line.  The  source  of  the  heat  is 
supplied  by  oil  drawn  from  the  line  itself.  The  pressure 
is  sufficiently  reduced  by  means  of  a  reducing  valve  and 
fuel  oil  is  passed  through  coils  arranged  on  the  inner 
face  of  the  firebox,  where  it  is  highly  heated,  and  thence 
sprayed  into  the  furnace,  being  so  finely  atomized  that 
it  burns  with  an  even  and  almost  noiseless  flame,  in  which 
combustion  is  complete. 

It  may  sometimes  happen  that  the  hydraulic  gradient 
will  cut  the  power  profile  at  a  certain  point  and  then 
pass  on  well  above  it  for  a  considerable  distance  before 
a  definite  intersection  is  reached.  Where  this  is  the  case, 
the  trench  for  that  portion  of  the  line  which  lies  above 
the  diagonal  should  be  excavated  well  below  the  gradient ; 
or,  if  this  is  impossible  or  too  expensive,  a  detour  should 
be  run  out  on  lower  ground.  It  is  always  poor  policy  to 
lay  any  of  the  pipe  above  the  hydraulic  grade  line,  since 
the  remainder  of  the  line  acts  merely  as  a  channel  to 
deliver  the  flow,  which  will  result  in  a  remarkably  large 
diminution  of  discharge. 

The  Value  of  Accurate  Planning 
One  of  the  chief  faults  of  pipe-line  systems  that  have 
heretofore  been  constructed  in  California  has  been  that 
too  little  heed  was  given  to  accurately  surveying  the  pro- 
posed line  and  then  making  a  detailed  study  of  the  pro- 
file with  a  view  to  locating  the  pumping  stations  at  such 
positions  that,  as  nearly  as  possible,  a  constant  friction 
head  might  be  maintained  throughout  the  system  for  any 
desired  working  pressure.  Where  the  pipe  passes  over  high 
mountain  ranges  this  is  of  course  impossible  with  low 
working  pressures,  since  on  the  upgrade  side  of  the  range 
there  will  always  be  required  a  certain  amount  of  pressure 
to  overcome  static  head.  However,  as  the  limiting  ca- 
pacity for  which  the  system  is  designed  is  approached, 
there  can  be  no  excuse  for  not  being  able  to  deliver, 
with  a  constant  working  pressure  throughout,  approxi- 
mately the  same  amount  of  oil  at  each  pumping  station. 

Engineers  engaged  in  the  design  and  construction  of 
oil-transportation  systems  will  do  well  to  hold  paramount 


in  their  minds  the  fact  that,  after  all,  barrels  per  day 
delivered  is  the  bread  and  butter  of  the  system  and  that 
no  effort  should  be  spared  to  the  end  that  the  given  quan- 
tity may  be  delivered  with,  as  nearly  as  possible,  an  equal 
wear  and  tear  on  each  station  from  beginning  to  end  of 
the  line. 

The  truth  of  the  old  adage  that  no  chain  is  stronger 
than  its  weakest  link  is  nowhere  better  exemplified  than 
in  oil  pipe-line  systems.  If  nine  pumping  stations  have 
a  daily  capacity  of  30,000  bbl.  and  the  tenth  of  only  25,- 
000  bbl.,  then  the  whole  line  has  but  a  25,000-bbl.  ca- 
pacity and  whatever  of  trine  and  money  has  been  expended 
on  bringing  the  nine  stations  to  the  greater  capacity  is 
wasted  until  the  tenth  can  be  strengthened. 

Acknowledgment  is  made  to  E.  G.  Brua,  Assoc.  M. 
Am.  Soc.  C.  E.,  for  his  kindly  criticism  and  helpful 
suggestions  in  the  preparation  of  this  paper. 

Water- WoirB&s  Engineer 

The  City  of  St.  Paul,  Minn.,  recently  conducted  an  ex- 
amination for  a  water-works  designing  and  construction 
engineer  (salary  $250  per  month).  The  examination  was 
open  only  to  citizens  of  St.  Paul,  and  of  the  four  who 
took  the  examination  not  one  passed.  It  was  an  unassem- 
bled examination — the  application  form,  experience  paper 
and  question  sheets  were  sent  to  the  applicants,  and  the 
answers  were  written  by  them  in  their  own  homes  or  offices. 

SPECIAL  SUBJECT  (WEIGHT  50) 
Question  1.  Describe  in  detail  the  most  important  engineer- 
ing- structure  you  have  actually  designed  and  which  has 
been  constructed  in  accordance  with  your  design,  stating  the 
location,  date  of  design-  and  date  of  subsequent  construc- 
tion, preference  to  be  given  to  water-works  structures,  such 
as  reservoirs,  filtration  plants,  etc. 

Question  2.  Describe  some  of  the  most  important  pieces  of 
construction  work,  not  to  exceed  five,  which  you  have  actually 
superintended,  stating  the  date,  period  of  time  the  construc- 
tion was  in  progress  and  the  approximate  cost  of  the  com- 
pleted work. 

SUBJECT:  MATHEMATICS  AND  REPORT  (WEIGHT  30) 
Question  1.  A  water-works  contemplates  purchasing  a 
pumping  engine  having  a  capacity  of  15,000,000  gal.  per  24 
nr.  Under  the  following  operating  conditions,  what  type 
of  pump  would  be  most  economical  to  buy:  Suction  head,  8  ft.; 
discharge  head,  170  ft.  (includes  friction  in  discharge  line) ; 
steam  pressure,  125  lb.;  superheat,  0°;  temperature  of  feed 
water,  190°  P.;  return  tubular  boilers,  hand  fired;  coal  con- 
tains 14,000  B.t.u. ;  cost  $5  per  ton  (2,000  lb.),  delivered? 

This   unit  will   be  used  to   operate   in   conjunction  with 

others  in  the  same  station  during  six  months  of  the  year  

May,  June,  July,  August,  September  and  October. 

Assume  that  a  triple-expansion,  vertical  flywheel  engine 
will  cost  $100  per  water  horsepower  and  having  a  guaranteed 
duty  of  150,000,000  ft.-lb.  per  1,000  lb.  of  dry  steam;  that  a 
steam  turbine  geared  to  a  centrifugal  pump  would  cost  $30 
per  water  horsepower  and  have  a  guaranteed  duty  of  120,- 
000,000  ft.-lb.  per  1,000  lb.  of  dry  steam.  Assume  that  no 
additional  boiler  capacity  will  be  required.  Assume  that 
foundations  and  revision  of  the  building  will  cost  $25,000  in 
case  of  a  triple-expansion,  vertical  flywheel  engine  and  $1,000 
in  case  of  a  steam  turbine  and  centrifugal  pump. 

The  pump  is  to  be  purchased  from  the  sale  of  30-yr.  bonds, 
bearing  4y2%  interest.  This  must  be  taken  into  account  in 
your  conclusions. 

Assume  that  attendance  and  supplies  would  be  the  same 
for  any  type  of  equipment,  estimating  it  to  be  $2,000  per  yr. 

Are  there  any  other  considerations  which  you  would  take 
into  account  in  selecting  the  pump?  If  so,  mention  them, 
and  give  reasons  for  your  answer. 

Show  the  details  of  all  calculations  and  the  method  of 
arriving  at  your  result. 

SUBJECT:    EXPERIENCE  (WEIGHT  20) 
This  subject  is  rated  from  the  answers  submitted  by  the 
applicant  to  the  questions  contained  in  the  experience  blanks. 
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SYNOPSIS — The  recent  hurricane  on  the  Gulf 
coast  not  only  caused  serious  damage  to  structures, 
us  noted  lately  in  an  issue  of  "Engineering  News" 
but  also  tore  out  large  sections  of  beach  and  shore, 
with  consequent  destruction  of  property.  Mr.  Case 
made  a  personal  inspection  of  many  miles  of  the 
coast  and  reports  liere  the  results  of  his  investiga- 
tions. They  apply  not  only  to  litis  particular  shore 
line  but  to  many  others  of  a  similar  conformation. 

Hurricanes  are  known  to  have  periodically  ravaged  the 
Gulf  coast  for  the  past  150  yr.,  and  they  have  not  only 
caused  many  deaths  and  great  losses  to  shipping  interests, 
hut  have  also  done  millions  of  dollars'  worth  of  damage 
by  injuring  growing  crops,  destroying  timber  areas  near 
the  coast,  killing  livestock  and  damaging  houses  and 
business  properties  by  wind  action  and  flooding.  A  large 
amount  of  preventable  damage  has  also  been  done  by 
wave  action  and  currents  eroding  the  coast.  The  erosion 
has  resulted  in  the  loss  of  a  considerable  amount  of  land 
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FIG.  1.     THREE  TYPES  OP  FORESHORE  SECTION 

and  the  destruction  of  houses,  and  a  large  amount  of  dam- 
age has  been  done  to  the  coast  roads  and  railway  tracks, 
and  unless  prompt  and  effective  measures  are  taken  to 
prevent  further  erosion  it  will  be  impossible,  at  a  reason- 
able cost,  to  maintain  two  of  the  most  beautiful  coast 
roads  in  the  United  States— those  between  Biloxi  and 
Pass  Christian  and  Bay  St.  Louis  and  Waveland,  Miss. 
In  the  past  no  recorded  study  has  been  made  of  the 
causes  of  erosion  on  this  part  of  the  coast  and  the  best 
means  of  preventing  it. 

Topography  of  Coast  Line 

The  coast  line  of  Mississippi  is  to  a  great  extent  shel- 
tered by  an  outlying  chain  of  sandy  islands.  The  land 
abutting  on  the  shore  line  is  generally  about  10  to  15  ft. 
above  mean  Gulf  level.  The  soil  is  mostly  sand  and 
consequently  easily  eroded  by  wave  action.  In  many 
places  there  are  slightly  depressed  areas  a  short  distance 
behind  the  shore  line,  which  at  times  results  in  a  consider- 
able seepage  of  water  through  the  sand  ridge  to  the  Gulf. 

Mississippi  Sound  is  essentially  a  naturally  protected 
bay  and  one  which  under  ordinary  circumstances  would 
be"'  classified  as  an  area  subject  to  accretion  and  not 
erosion.  As  a  rule  erosion  takes  place  at  headlands  and 
projecting  parts  of  the  coast  and  accretion  occurs  in  shiel- 
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tered  bays  and  estuaries,  and  there  is  strong  evidence  to 
show  that  below  mean-high-water  level  the  Mississippi 
Sound  is  no  exception  to  this  general  rule,  the  erosion 
caused  by  hurricanes  being  confined  to  the  storm  fore- 
shore (area  between  mean-high-water  level  and  the  land- 
ward limit  of  the  storm  tide)  a  hove  mean  Gulf  level. 
Below  ordinary  high-water  level  accretion  takes  place  to 
..a  large  extent  through  the  action  of  vegetation  which 
grows  on  the  sea  bed  and  arrests  and  consolidates  sedi- 
ment carried  in  suspension  in  the  currents,  and  to  the 
action  of  certain  mollusks,  chiefly  oysters,  which  dwell 
on  the  bottom  and  contribute  their  share  to  the  rising- 
surface.  On  the  east  side  of  several  accumulations  of 
oyster  shells  projecting  out  into  the  sound  and  on  the 
east  side  of  Gulfport  harbor  land  is  being  gradually  re- 
claimed by  salt-loving  grasses  accumulating  material. 

Record  of  September  Storm  of  1915 

The  first  hurricane  of  which  there  appears  to  be  any 
authoritative  record  was  that  of  1772.  Other  severe 
st()rms — each  of  which  has  continued  the  erosion  caused 
by  its  predecessors — occurred  in  1819,  1856,  I860,  1893, 
1901,  1906,  1909  and  1915. 

Although  the  erosion  is  confined  to  the  areas  above 
mean  Gulf  level,  and  there  are  often  periods  of  several 
years  when  no  appreciable  erosion  takes  place,  yet  the 
net  result,  considered  over  the  long  period  of  time  is  that 
greater  erosion  takes  place  on  the  Mississippi  coast  than 
on  many  exposed  coasts  subject  every  winter  to  the  under- 
mining action  of  waves  and  currents.  One  reason  for  this 
is  that  although  the  storms  on  the  Mississippi  coast  which 
cause  erosion  occur  infrequently  compared  with  storms 
causing  erosion  on  the  open  Atlantic  coast,  yet  when  they 
do  occur  they  are  exceptionally  severe.  Another  reason  is 
that  on  the  open  coast  the  foreshore  eroded  during  winter 
is  in  many  cases  repaired  again  by  the  forces  of  nature 
during  the  summer  months.  On  the  Mississippi  coast 
the  water  falls  back  from  the  area  eroded  as  soon  as  the 
storm  subsides,  and  owing  to  the  small  range  of  tide  is 
only  covered  by  water  during  the  time  when  the  destruc- 
tive forces  are  at  work,  and  there  is  therefore  no  chance 
of  nature  assisting  to  repair  the  damage. 

The  hurricanes  on  the  Gulf  of  Mexico  practically 
always  occur  between  the  middle  of  August  and  the 
beginning  of  October.  That  of  Sept.  29,  1915,  as  usual 
originated  in  the  area  known  as  the  "doldrums"  and 
approached  the  Gulf  coast  from  a  southeasterly  direction. 
The  center  of  the  storm  struck  the  coast  at  Xew  Orleans, 
and  altogether  300  mi.  of  the  coast  was  more  or  less 
affected  by'  the  storm.  Information  supplied  to  the  writer 
by  the  Weather  Bureau  at  Xew  Orleans  showed  that  the 
maximum  wind  velocities  were  recorded  at  Burrwood, 
La.,  and  were  as  follows : 


Velocity,  Miles 

124 
116 
10S 
106 

96 


Periods  in  Minutes 

19 
60 
60 

CO 


The  maximum  wind  velocity  recorded  at  Xew  Orleans 
for  a  5-min.  period  was  88  mi.  per  hr.;  the  previous  high- 
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FIG.   2.    RAILROAD  DAMAGE  NEAR  BILOXI 


FIG.  3.    EROSION  OF  SHORE  NEAR  GULFPORT 


FIG.  4.    CONCRETE  WALL  WRECKED  AT  BAY  ST.  LOUIS 


FIG.  5.    ANOTHER  VIEW  OF  BAY  ST.  LOUIS  WALL 


FIG.  6.    TIMBER  BULKHEAD  DESTROYED,  BAY  ST.  LOUIS 


FIG.  7.     SHORE  EROSION  NEAR  MISSISSIPPI  CITY 
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FTG.  8.     WRECKED  SEA   WALL  NEAR  GULFPORT 


FTG.   9.     NO  EROSION  ON  GRASSED  FORESHORE 
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est  velocity  recorded  was  66  mi.  per  hr.  during  the  hurri- 
cane of  1909.  The  maximum  rise  of  tide  above  mean 
Gulf  level  took  place  about  50  mi.  east  of  the  storm 
center,  where  the  rise  was  approximately  20  ft.  At 
Biloxi,  Miss.,  the  -rise  was  about  9.75  ft. ;  at  Pass  Chris- 
tian, Miss.,  10.2,  and  at  Bay  St.  Louis,  Miss.,  between 
10  and  11  ft.  As  soon  as  the  wind  turned  round  toward 
the  southwest  the  water  immediately  began  to  fall.  The 
figures  indicate  that  the  rises  of  tide  were  at  least  1  ft. 
above  those  recorded  during  the  1909  hurricane. 

If  we  can  take  as  reliable  the  information  handed  down 
to  present  residents  of  Pass  Christian  as  to  places  reached 
by  the  tide  during  the  hurricane  of  1819,  it  would  appear 
that  during  that  storm  the  tide  rose  about  1  ft.  higher 
than  it  did  on  Sept.  29  last. 

The  amount  of  the  rise  of  the  tide  is  of  course  largely 
dependent  on  the  contour  of  the  coast,  the  maximum  rise 
taking  place  at  or  near  the  heads  of  confined  bays,  where 
the  water  naturally  piles  up.  During  the  last  hurricane 
the  maximum  recorded  rise  was  at  the  east  end  of  the 
Mississippi  Sound,  where  the  water  was  confined  and 
unable  to  escape  to  southward. 

As  the  water  rises  very  rapidly,  at  first  the  lower  part 
of  the  foreshore  is  subject  to  breaking  waves  for  a  com- 
paratively short  time  compared  with  the  upper  part. 

No  reliable  information  was  obtained  as  to  the  height 
of  the  waves  during  the  hurricane,  but  owing  to  the  exist- 
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FIG.  10.     POOR  LOCATION  OP  SEA  WALL 


ence  of  the  outlying  chain  of  sandy  islands  the  height 
must  have  been  small  compared  with  the  height  of  storm 
waves  on  the  open  coast. 

The  height  of  waves,  as  is  well  known,  depends  on  the 
"fetch,"  or  distance,  of  open  sea  across  which  the  wind 
blows  before  reaching  the  coast.    Stevenson's  formula  for 
this  height  of  waves  is:  h  =  1.5  V/,  where  /  is  the 
"fetch."    Between  Bay  St.  Louis  and  Biloxi  the  distance 
between  the  outlying  islands  and  the  shore,  measured 
diagonally  across,  is  nowhere  more  than  about  14  mi. 
Using  the  foregoing  formula,  it  would  appear  that  the 
wave  height  was  probably  not  more  than  about  5  ft.  6  m. 
Damage  to  Foreshores 
The  illustrations  give  a  good  idea  of  the  erosion  caused 
by  the  hurricane.    In  many  places  between  Biloxi  and 
Waveland  from  10  to  50  ft.  of  land  was  washed  away 
and  the  fine  shell  road  which  formerly  existed  along  this 
part  of  the  coast  has  been  breached  in  numerous  places 
and  will  probably  cost  from  $200,000  to  $300,000  to 
replace.    The  line  of  the  Louisville  &  Nashville  Ry.  was 
badly  damaged,  notably  at  Chef  Menteur  and  Eigolets. 
At  the  former  place  319  ft.  of  track  was  destroyed  and  at 
the  latter  about  900  ft.,  causing  the  direct  train  service 
on  the  coast  line  between  Mobile  and  New  Orleans  to  be 
suspended  for  about  a  month.   The  coast  line  of  the  Gulf- 
port  &  Mississippi  Traction  Co.  was  also  wrecked  most 
of  the  way  between  Biloxi  and  Pass -Christian,  a  distance 
of  over  20  mi.    This  line  previous  to  the  storm  was  m 
front  of  the  coast  road. 

Although  verv  serious  and  extensive  erosion  took  place 
over  a  length  of' more  than  30  mi.  of  the  Mississippi  coast, 


the  amount  of  erosion  was  by  no  means  uniform,  and  in 
some  places  little  or  no  erosion  happened. 

A  careful  examination  of  the  local  conditions  showed 
that  the  outlying  islands  have  a  considerable  influence 
in  protecting  the  coast.  The  east  beach  at  Biloxi,  which 
is  largely  sheltered  by  Deer  Island,  suffered  much  less 
than  the  west  shore,  which  is  less  protected.  It  was  also 
noticed  in  several  places  that  where  accumulations  of 
oyster  shells  project  into  the  Sound,  the  erosion  was  more 
marked  in  the  leeward  (westward)  side  than  on  the  east 
side.  At  Gulfport  harbor  the  difference  between  the 
erosion  on  the  east  and  west  sides  of  the  harbor  was  par- 
ticularly noticeable;  and  while  little  damage  was  done 
on  the  east  side,  where  natural  accumulation  has  been 
'  taking  place  below  mean-high-water  level,  on  the  west 
side  there  was  severe  erosion. 

Various  Influences  at  Work 
It  was  also  apparent  that  the  gradient  of  the  storm 
foreshore  had  a  very  powerful  influence  in  determining 
the  amount  of  erosion  taking  place.  Where  there  was 
a  gradually  sloping  surface  extending  some  distance' back 
of  ordinary  high-water  line  the  storm  waves  had  their 
energy  gradually  abstracted  as  they  moved  inland  and 
were'unable  to  exert  any  force  capable  of  doing  serious 
damage.  On  the  other  hand,  it  was  most  noticeable  that 
wherever  the  land  rose  more  or  less  steeply  from  the 
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ordinary  high-water  line,  or  where  there  was  a  ridge  or 
cliff  which  the  waves  were  able  to  hit  with  considerable 
force,  large  masses  of  material  were  torn  out. 

During  storms,  material  in  suspension  and  floating 
debris  greatly  assist  the  waves  in  their  work  of  erosion. 
Stones,  pieces  of  timber,  etc.,  are  hurled  by  the  waves 
with  great  force  against  the  shore  or  cliff  and  materially 
assist  in  the  work  of  disintegration. 

It  may  be  stated  as  a  general  rule  that  on  any  coast 
where  there  is  a  considerable  range  of  tide  the  foreshore 
has  its  natural  inclination  of  repose,  and  it  is  undoubtedly 
equally  true  that  the  storm  foreshore  also  has  a  natural 
inclination  of  repose,  the  gradient  depending  on^  the 
height  of  the  storm  tide,  the  height  of  waves,  etc.  Wher- 
ever, therefore,  the  gradient  was  too  steep  or  there  was 
a  steep  bank,  the  hurricane  employed  its  energy  in  carving- 
out  a  natural  storm  gradient;  and  in  places  where  the 
gradient  was  too  flat— as  was  the  case  in  places  where  the 
waves  broke  over  the  coast  road— the  tendency  was  for 
material  to  be  deposited  (see  Fig.  1). 

Although  a  small  amount  of  material  eroded  by  direct 
wave  impact  was  deposited  on  the  road  to  build  up  the 
gradient  (Fig.  1),  by  far  the  greater  part  of  it  was 
transported  to  the  sea  bed  and  permanently  lost  to  the 
land.  The  strong  onshore  winds  which  blow  during  hur- 
ricanes pile  up  the  water  on  the  land  margin,  and  would 
pile  it  up  still  higher  but  for  the  fact  that  this  action 
is  in  part  compensated  for  by  an  undertow  seaward. 
Material  stirred  into  suspension  by  wave  action  is  thus 
transported  to  the  bed  of  the  Sound  and  permanently  lost 
to  the  land.    When  the  water  subsides  after  the  storm, 
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large  quantities  of  material  in  suspension  are  also  moved 
away  and  when  the  storm  ceases  are  deposited  in  quiet 
water. 

On  the  north  side  of  the  railway  trestle  at  Bay  St, 
Louis  the  reinforced-concrete  vertical  wall  recently  con- 
structed successfully  withstood  the  storm,  while  on  the 
south  side  it  was  demolished.  That  this  part  of  the  wall 
was  destroyed  was  no  doubt  partly  due  to  the  fact  that  it 
had  not  been  backed  up.  It  was,  however,  subjected  to 
the  full  force  of  the  storm  and  would  in  the  writer's  opin- 
ion have  been  badly  damaged  even  if  it  had  been  backed 
up,  a  vertical  wall  being  entirely  unsuitable  for  such  a 
situation. 

It  was  also  noticed  that  in  many  places  between  Biloxi 
and  Waveland  drainage  water  from  the  land,  flowino- 
across  the  storm  foreshore,  and  seepage  through  the  sandy 
soil  increased  the  amount  of  erosion.  Where  a  stream  of 
water  had  cut  a  gully  across  the  foreshore,  material  was 
moved  in  by  oblique  waves  from  the  neighboring  shore  to 
fill  in  the  hollow.  This  material  was  in  turn  moved  away 
to  the  bed  of  the  Gulf  by  the  seaward  flowing  stream  of 
water. 

The  hurricanes  usually  come  from  a  southeasterly 
direction,  and  the  waxes  formed  thereby  do  not  strike  the 
shore  at  right  angles  to  the  main  direction  of  the  coast- 
line but  obliquely,  and  such  oblique  waves  cause  littoral 
drift  (the  alongshore  movement  of  material)  to  take 
place.  Owing  to  the  inequality  in  the  amount  of 
shelter  afforded  to  the  coast  by  the  outlying  islands,  to 
projections  into  the  Sound— such  as  at  Gulfport  harbor 
pier— and  to  the  varying  contour  of  the  coastline,  the 
amount  of  such  drift  is  not  everywhere  the  same,  and  as  a 
result  localized  erosion  takes  place. 

On  the  Mississippi  coast  it  is  impossible  to  build  up  the 
storm,  foreshore  to  a  natural  inclination  of  repose  and 
prevent  further  loss  of  material  by  constructing  groins, 
as  is  successfully  done  on  exposed' coasts  and  where  the 
range  of  tide  is  much  greater.    There  is  no  supply  of 
littoral  drift  on  the  Mississippi  coast  except  the  material 
moved  alongshore  during  storms.     In  some  places  it 
might  be  possible  to  collect  material  during  the  storms, 
but  it  would  be  at  the  expense  of  the  neighboring  shore.' 
As  it  is  impracticable  to  protect  the  coast  by  "active 
defenses,"  it  is  necessary  to  adopt  "passive"  measures; 
that  is,  the  object  of  the  work  must  he  to  hold  the  mate- 
rial already  there  and  to  prevent  further  losses.    This  can 
undoubtedly  be  accomplished  at  a  moderate  cost  by  a  sea 
waD,  or  facing  to  the  upper  part  of  the  storm  foreshore 
thus  substituting  for  the  sand  a  durable  material  In 
places  where  there  is  a  tendency  toward  erosion  by 
httoral  drift,  short  groins  may  be  built  from  the  toe  of 
the  concrete  work  out  to  ordinary  low-water  line  for  the 
purpose  of  preventing  the  wall   being  undermined  by 
alongshore  movement  of  material  already  there. 
_  The  investigations  of  the  writer  seem  to  show  conclu- 
sively that  the  storm  waves  tend  to  cut  out  a  gradient  of 
repose  up  which  the  waves  will  harmlessly  roll  their 
energy  being  gradually  abstracted  bv  friction  on  the  bot- 
tom.   If  mstead  of  the  natural  gradient  we  have  a  verti- 
cal cliff  or  a  sea  Avail  halfway  up  the  natural  gradient  as 
shown  in  Fig.  10,  it  is  obvious  that  this  obstruction  will 
be  reached  by  the  waves  before  their  energy  is  abstracted- 
they  will  hit  the  obstruction  and  their  impact  will  tend 
to  destroy  it.    It  is  therefore  obvious  that  it  is  a  bad 
policy  to  construct  on  the  foreshore  a  vertical  sea  wall  as 


"lot  only  would  it  have  to  be  made  very  strong  successfully 
to  withstand,  the  blows  of  the  waves,  but  the  rebound 
therefrom  will  scour  out  material  from  the  front  of  the 
wall  and  tend  to  undermine  it. 

As  has  already  been  noted,  little  erosion  took  place  dur- 
ing .the  last  hurricane  in  places  where  there  was  an  ap- 
proximately natural  sloping  gradient.  If  the  storm  fore- 
shore in  such  places  had  been  covered  with  a  thick  mat- 
ting of  vegetation  there  would  have  been  practically  no 
erosion.  It  is  impossible,  however,  to  maintain  such  a 
covering  of  vegetation,  as  in  the  case  of  a  zone  which  is 
occasionally  flooded  with  salt  water  the  conditions  are 
not  good  for  land  plants ;  and  if  the  shore  is  bare,  material 
wih  be  washed  away  by  the  undertow  with  every  storm. 
The  gradient  will  also  be  altered  somewhat  according  to 
the  height  of  storm  tide,  waves,  etc.,  of  each  storm. 

If,  however,  a  gradually  sloping  sea  wall  is  built  to 
form  a  continuation  of  the  natural  storm  gradient  (Fio-. 
11),  protection  will  he  obtained,  and  such  a  structure  will 
not  be  subjected  to  the  blows  of  waves  which  a  vertical 
wall  would  have  to  withstand.  A  stepped  wall  has  advan- 
tages over  a  vertical  sea  wall,  as  the  velocity  of  the  upnish 
of  the  waves  is  considerably  checked  and  the  backwash, 
instead  of  flowing  down  with  gradually  accelerated 
velocity,  has  its  velocity  diminished  as  it  pours  from  step 
to  step.  In  places  where  there  is  a  tendency  for  material 
to  be  scoured  out  from  the  lower  part  of  storm  foreshore 
owing  to  inequalities  m  the  amount  of  littoral  drift  or 
other  causes,  it  can  he  prevented  by  building  low  groins 
from  the  wall  to  low-water  line  of  ordinary  tides. 

Immediate  Pkotection  Necessary 


It  has  already  been  pointed  out  that  the  outlying 
islands  shelter  the  Mississippi  coast.  It  is  therefore  im- 
portant that  in  the  event  of  their  being  rapidly  eroded 
and  the  possibility  of  their  being  washed  awav,  it  would 
be  advisable  to  take  steps  to  prevent  their  destruction. 
AAhile  there  is  some  evidence  of  erosion  of  the  seaward 
faces,  there  is  also  evidence  of  accretion  at  the  land- 
ward faces,  and  there  is  no  indication  that  they  will  be 
demolished  within  the  next  century.  It  would, ' however, 
be  very  desirable  to  have  an  accurate  survey  made  from 
time  to  time,  so  that,  if  found  necessary,  steps  could  be 
taken  later  on  to  prevent  further  erosion  of  their  sea  faces. 

The  problem  of  protecting  the  coast  from  storm  erosion 
is  one  of  vital  importance  to  the  inhabitants  of  the  coast 
towns  of  Mississippi.  Not  only  is  it  impossible  to  main- 
tain a  road  along  the  water  front  without  protection 
works,  but  the  property  values  have  decreased  in  conse- 
quence of  the  liability  to  serious  erosion.  The  towns  are 
unlikely  to  develop  as  they  should  do  if  erosion  continues, 
and  a  large  expenditure  is  incurred  after  every  storm  in 
clearing  up  debris,  repairing  the  road,  sidewalks,  etc.  In 
fact,  it  may  be  stated  that  the  prosperity  and  develop- 
ment of  the  Mississippi  coast  are  dependent  on  protection 
being  obtained  against  storm  damages. 

While  the  writer  is  of  the  opinion  that  the  Mississippi 
coast  can  now  be  permanently  protected  at  a  moderate 
cost,  there  is  little  doubt  that  any  serious  delay  in  starting 
the  work  would  very  materially  increase  the  cost  and  thai 
if  another  hurricane  attacked  the  coast  before  the  work 
was  carried  out,  the  cost  of  subsequently  building  protec- 
tion works  sufficiently  far  seaward  to  enable  a  road  to  be 
maintained  in  front  of  the  existing  houses  would  be  very 
expensive. 
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SYNOPSIS — At  Tacoma,  repairing  a  leaky  reser- 
voir lining,  with  leakage  precautions  at  the  joints 
only;  waterproofing  the  concrete  and  giving  par- 
ticular attention  to  the  joints  at  another  reservoir; 
waterproofing  concrete  for  a  settling  well,  an  85-in. 
reinforced-concrete  conduit  and  liquid-chlorine- 
treatment  tanks.  At  Seattle  the  concrete  slabs  of 
tiro  reservoirs  were  not  waterproofed,  but  the 
joints  were  asphalted  and  were  supported  on  con- 
crete ribs.  Subsequent  leakage  was  stopped  by 
replacing  some  of  the  asphalt  with  a  harder  grade 
of  material;  some  joints  were  repoured  with  lead. 

The  leakage  in  the  Alaska  St.  distributing  reservoir 
in  Tacoma,  Wash.,  recently  became  so  serious  that  ex- 
tensive repairs  had  to  be  made.  The  reservoir  was  orig- 
inally built  in  1895  with  a  capacity  of  3,500,000  gal., 
but  in  1908  it  was  enlarged  by  the  addition  of  another 
section  with  a  capacity  of  7,500,000  gal.  leaving  a  di- 
viding wall  between,  making  the  whole  reservoir  about 
200x300  ft.  in  plan  and  20  ft.  deep. 

This  new  part,  where  the  leakage  occurred,  was  lined 
with  concrete  slabs  approximately  25  ft.  square  and  6 
in.  thick,  laid  directly  on  the  ground.  The  joints  be- 
tween the  slabs  averaged  about  %  in.  thick  and  bad       fig.  2. 


♦Consulting  Engineer,  Central  Building,  Seattle,  Wash. 


straight  sides.  The  joints  were  not  calked  and  were 
tilled  with  tar  and  pitch  of  ordinary  quality.  Part  of 
the  leakage  occurred  through  these  joints,  but  a  great 
part,  which  was  so  bad  as  to  wash  out  the  dirt  under- 
neath, was  through  defective  slabs. 

The  superintendent  of  the  water  department,  P.  S. 
Savidge,  recommended  that  the  defective  concrete  be 


PORTION  OF  85-IN.  REINFORCED-CONCRETE 
PIPE,  TACOMA  WATER-WORKS 


FIG.  1.    SETTLING  WELL  AND  BRIDGE  ABUTMENT 


replaced  and  membrane  waterproofing  used,  at  a  total 
cost  of  $7,500,  but  the  City  Commission  ordered  it  re- 
paired at  a  cost  of  about  $2,000. 

The  defective  slabs  were  removed,  and  some  of  them 
were  found  to  have  a  thickness  of  only  2  in. !  Four 
lines  of  6-in.  drain  tile  were  put  in  across  the  reservoir, 
at  a  minimum  depth  of  18  in.  The  tile  were  laid  on  a 
2x4-in.  timber,  the  trenches  backfilled  with  gravel  and 
the  four  lines  connected  up  to  empty  into  a  sump. 

The  new  concrete  slabs  were  laid  and  all  the  joints 
calked  with  oakum  and  poured  with  S  grade  of  Floatine. 
Over  the  joints  strips  of  burlap  10  in.  wide  have  been 
laid  in  Floatine  and  painted  over  with  two  coats  of  as- 
phaltum.  These  repairs  have  been  carefully  executed 
and  the  leakage  has  practically  stopped. 

The  McMillan  storage  reservoir  of  the  Tacoma  Green 
RiveT  gravity  water  system  is  located  about  18  mi.  from 
Tacoma  and  is  350  ft.  wide  by  1,390  ft.  long,  with  a 
central  dividing  wall. 

The  slabs  in  this  reservoir  were  6  in.  thick  and  had 
joints  14  in.  at  the  bottom  and  %  in.  at  the  top.  These 
joints  were  supported  on  ribs  0  in.  thick  and  8  in.  wide, 
with  a  layer  of  tar  paper  on  top.  The  joints  were  then 
Riled  with  refined  a'sphaltum,  specified  to  be  pliable  big 
tween  freezing  temperatures  and  200°  F.,  and  not  sticky 
at  120°  F.  This  reservoir  has  not  leaked  since  it  was 
built  in  1911,  but  the  slabs  were  all  waterproofed  by 
adding  10%  of  hydrate  of  lime. 

Three  other  pieces  of  work  which  were  constructed  on 
tli is  system  by  waterproofing  the  concrete  are  worthy  ol 
notice,  one  being  a  settling  well,  which  also  acted  as  a 
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PIG.  3.    PLACING  BOTTOM  IN  GREEN  LAKE  RESERVOIR 

bridge  abutment  (Fig.  1).  This  abutment  was  water- 
proofed by  using  8%  of  hydrate  of  lime  and  has  not 
leaked. 

The  85-in.  reinforced-concrete  pipe  between  the  tun- 
nels at  the  headworks  was  not  waterproofed  further  than 
to  allow  5%  of  clay  to  be  used  in  the  sand  and  gravel 
making  the  concrete,  and  this  has  not  leaked  through 
the  12-m.  walls  (Fig.  2).  The  reinforcement  was  tri- 
angular mesh,  lapped  between  sections,  alternate  sections 
being  placed  and  the  others  filled  in  two  days  later.  While 
hue  hair  cracks  appeared  at  the  junction  of  sections 
nothing  more  than  a  slight  seepage  occurred.  Approx- 
imately every  200  ft.  telescopic  metal  expansion  rings 
were  introduced,  packed  with  oakum  and  red  lead  and 
no  trouble  occurred  by  leakage. 

When  the  Green  River  system  was  completed  the  water 
was  somewhat  impure  and  a  chlorine  gas  plant,  manufac- 
tured by  the  Electro  Bleaching  Gas  Co.,  was  installed 
using  a  tank  11  ft.  in  diameter  and  of  5,000  gal.  capacity. 
Ibis  tank  was  built  with  Hyrib  reinforcing,  the  sides 
being  3  m.  thick  and  the  base  6  in.  thick.  The  sides 
were  of  plastered  construction,  1  in.  inside  and  2  in 
outside,  and  3%  of  Medusa  compound  was  used  result- 
ing m  a  perfectly  tight  tank. 

n  J!!™™  -,Green  Lake  reservoir*  ^  Seattle,  one  of  65,- 
000,000  and  the  other  of  75,000,000  gal.  capacity,  were 
concrete  lined  by  the  writer  from  plans  by  R.  H  Thomp- 
son then  city  engineer.  The  12x32-ft  slabs  (Fig  3) 
had  a  1  to  8  concrete  base  and  a  1  to  H/2  mortar  top 
the  base  being  from  6  to  8  in.  thick  and  the  top  1  in 
thick.  The  joints  were  %  in.  wide  at  the  bottom  and 
%  m.  wide  at  the  top,  and  were  formed  by  a  wedge- 
shaped  board  form  soaked  in  oil.  Underneath  the  ioint 
was  a  rib  4  in.  thick  by  8  in.  wide,  with  an  asphalt- 
saturated  wool-felt  strip  on  top.  These  joints  were 
poured  with  a  special  grade  of  asphalt  of  the  Obispo 
brand,  which  met  practically  the  same  specified  require- 
ments as  already  given  for  the  McMillan  reservoir 

When  water  was  turned  in,  this  asphalt  proved  to  be 
too  soft.  Serious  leakage  occurred  and  a  large  part  of 
the  filler  was  melted  out  and  replaced  by  a  harder 
grade  of  asphalt,  which  had  originally  been  recommended 
by  he  asphalt  company.  Some  of  the  joints  were  repoured 
with  lead.  Since  these  repairs  were  made  no  serious  leak- 
age has  occurred.  No  waterproofing  was  used  in  the  slabs 
and  even  the  Sylvester  alum  wash  which  had  been 
specified  was  not  used. 


Mr-Supplies  j&sadl  HesvMIh 
aim  MasssacIhvtLaseMs 
By  Arthur  L,  Gammage* 

The  relation  between  the  character  of  publi,.  water- 
supplies  and  health  is  perhaps  more  readily  studied  in 
Massachusetts  than  in  any  other  American  state  because 
ot  the  long  series  of  water  analyses  and  the  mortality  sta- 
tistics that  are  available  lor  the  cities  and  towns  (if  the 
state.  Moreover,  the  waters  of  Massachusetts  show  a  wide 
variation  m  mineral  and  organic  contents,  and  there  is 
also  a  considerable  variation  in  local  death  rates.  From 
a  somewhat  extended  study  of  the  water  analyses  and  the 
mortality  statistics  of  the  commonwealth  the  author  has 
chosen  for  presentation  here  some  highly  interesting  data 
on  the  relation  between  hardness  and  color  and  public 
health,  the  latter  as  reflected  in  the  typhoid  and  general 
death  rates.  The  data  are  for  the  ten  years  1904  to  1913 
and  are  presented  separately  for  ground  waters  and  for 
surface  waters. 

Relation  Between  Wateh  Hardness  and  Health 
It  has  been  a  much-disputed  question  whether  a  hard 
water  or  a  soft  water  is  the  more  beneficial  to  health  Va- 
rious English,  French  and  Austrian  commissions  have 
given  opinions,  some  one  way,  some  another.  The  gen- 
eral consensus  of  opinion  today  seems  to  be  that  in  simi- 
lar class  towns  and  cities,  having  like  principal  sanitary 
conditions,  the  death  rate  is  not  raised  or  lowered  by  the 
softness  or  hardness  of  the  water. 

In  Massachusetts  the  hardness  in  water  ranges  from  4 
to  150  parts  per  1,000,000.  The  study  of  this  relation- 
ship has  been  undertaken- for  hard,  medium  and  soft  wa- 
ters, taking  the  medium  waters  to  equal  in  hardness  the 
average  hardness  for  each  group  of  the  two  studies- 
ground  and  surface  waters.  The  results  of  this  study  are 
summarized  in  Table  1. 

table  i.  relation  between  water  hardness  typhoid 

AND  TOTAL  DEATH  RATES  IN  MASSACHUSETTS 

Average  Hardness,  Death  Rates  per  1,000 

Parts  per  1,000,000  Typhoid  Total 
H  0  08  14.18 

2?  0  14  15  71 

71  0.11  14  i-> 


Oround  Waters — 34  Cities 
and  Towns 

Softest  

Medium  

Hardest  

Surface  Waters — 39  Cities 
and  Towns 

Softest  

Medium  

Hardest  


5.7 
17 
41 


0  115  14  90 

0  10  13.85 
014  14.98 


Neither  in  the  individual  results  inn-  in  the  group  re- 
sults is  there  enough  consistency  to  say  that  hard  water* 
are  more  destructive  of  life  than  soft  waters. 

Color  of  Waters  and  Health  in  Massachusetts 
In  the  groupings  to  show  by  contrast  the  effect  of  low 
colored  waters  and  low  typhoid  on  total  death  rates,  the 
different  water*  are  given  in  the  order  of  ground  waters, 
metropolitan  waters  and  surface  waters.     The  metro- 
politan surface  waters  are  supplied  to  the  suburbs  of  Bos- 
ton as  well  as  to  the  city  itself,  and  special  care  in  many 
directions  has  been  taken  to  give  this  district  a  safe  water 
and  one  protected  to  the  utmost  by  storage  and  sanitary 
regnlations.    The  color  records  are  considered  fairly  rep- 
resentative for  the  period  covered,  and  as  in  New  England 
turbidity  or  suspended  matter  generally  in  water  is  small, 
color  may  be  taken  to  represent  aesthetic  appearance,  aside 
from  taste,  and  sometimes  including  taste. 

♦With  Robert  Spun-  Weston,  14  Beacon  St.,  Boston,  Mass. 
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City  or  Town 
Newburyport. . 


TABLE  2    COLOR  OF  GROUND  WATERS  AND  TYPHOID  AND 
GENERAL  DEATH  RATES  IN  MASSACHUSETTS 

Death  Rate  per  1,000 
Total 
18.94 
18.77 
17.72 
17.45 
17  31 
16.95 
16. 59 
16.58 
16.35 
16.35 
16  07 
15.84 
15.72 
15.61 
15  08 
14.92 
14.89 
14.80 
14.72 
14.62 
14  34 
13.94 
13  25 
13  21 
13  18 
12.96 
12.78 
12  02 
12.07 
11.09 
10.06 
10  75 
10.04 


TABLE  5. 


Lowell 

Hingham  

Grafton  

Fairhaven  

Amesbury  

Milford  

Marblehead  

Middl^boro  

Needham  

Methuen  

Natick  

Chelmsford  

Framingham .... 

Mansfield  

Winchendon ... 

Braintree  

Woburn  

Dedham  

Easton  

Webster  

Reading  

Franklin  

Adams  

South  Hadley . . . 
North  Attleboro 

Monson  

Attleboro  

Westboro  

Norwood  

Bridgewater. 

Walpole  

Wellesley  


Average. 


Color 

Typhoid 

20 

0  33 

24 

0  13 

19 

0. 10 

18 

0  14 

39 

0  05 

20 

0. 22 

27 

0  20 

24 

0  06 

27 

0  09 

2 

0.00 

24 

0  24 

0 

0  13 

15 

0.  10 

8 

0  13 

0 

0. 12 

11 

0  19 

13 

0  11 

2 

0.07 

4 

0  03 

0 

0  08 

4 

0  07 

26 

0.09 

0.02 

2 

0  19 

18 

0 . 06 

0 

u .  u  / 

0 

0  10 

4 

0.06 

9 

0  00 

15 

0  07 

21 

0.01 

0 

0.00 

0 

0  02 

0.12 

Below  0. 12 

Less  than  22 
Less  than  22 
Less  than  10 
Less  than  10 


Below  0.12 
Below  0.12 

T4BLE  3     COLOR,  TYPHOID  AND  TOTAL  DEATH  RATES  IN  THREE 
GROUND-WATER-SUPPLY  CITIES 

Death  Rate  pej_  1,000 
Typhoid 


Brookline . 
Newton . . . 
Waltham. 


Color 
21 
9 
11 


0.05 
0.06 
0.19 

0.10 


Total 
11  33 
11.75 
13.18 

12.02 


Average  

Average  of  places  below  average  typhoid  death  rate,  11.44. 

TYPHOID  AND  GENERAL  DEATH  RATES  FOR  MASSA- 


TABLE  4. 


City  or  Town 


Stoneham . . . 

Boston  

Arlington 
Swampscott. 
Lexington. . 

Revere  

Chelsea. 
SomerviUe. . . 

Melrose  

Maiden  

Winthrop. . . 

Quincy  

Medford  

Everett  

Milton .... 
Watertown. . 


Average . . . 
Less  than 


Death  Rate" 

"per  1,000 

Typhoid 

Total 

0.08 

17.81 

0.15 

15  83 

0. 10 

14.70 

0.06 

14.57 

0.06 

14  39 

0.11 

13  80 

0  16 

13.78 

0. 11 

13.15 

0.08 

13.05 

0. 12 

12.75 

0  10 

12  47 

0  07 

12.39 

0  07 

12  07 

0. 10 

11.84 

0  07 

11  25 

0  04 

10  54 

0  11 

12.94 

0.11 

12.59 

COLOR,  TYPHOID  AND  GENERAL  DEATH  RATES  FOK 
MASSACHUSETTS  SURFACE-WATER  SUPPLIES 


City  or  Town 


Fall  River  

Holyoke  

Montague  

Hingham  

Salem  

New  Bedford. 

Ipswich  

Plymouth  

Milford  

Chicopee  

Pittsfield  

Athol  

Weymouth  

Lawrence  

Amherst  

Abington  

Palmer  

Springfield  

Worcester  

Haverhill  

Westfield  

Taunton  

Cambridge  

Andover  

•Peabody  

Spencer  

Northbridge  

Rockland  

North  Adams  

Great  Barrington . 

Gardner  

Greenfield  

Leominster  

Gloucester  

Beverly  

Southbridge  

Easthampton. . 

Marlboro   . 

Wakefield  

Fitchburg. 

West  Springfield 

Northampton .... 

Adams  

North  Andover. 

South  Hadley 

Lynn  

Maynard  

Dan  vers  

Whitman  

Brockton  

Hudson  

Norwood  

Winchester  

Concord  


Average . 


weai.n  rvaLc 

n,ir    1  000 
pur    i  ,ooo 

Color 

1  ypnoru 

Total 

26 

0. 14 

18.83 

24 

0. 10 

18.01 

9 

0. 14 

17.90 

26 

0,  10 

17.  72 

34 

0. 17 

17  .  37 

38 

0  19 

17.  17 

29 

0  29 

17.01 

4 

0. 17 

16.96 

27 

0  20 

16.  59 

34 

0  06 

16  .  48 

26 

0  21 

16  31 

41 

0. 11 

16  .  22 

56 

0.07 

16. 16 

34 

0. 19 

16.02 

32 

0.25 

15.65 

15 

0. 12 

15  61 

29 

0.0!) 

15.  57 

26 

0.21 

15.49 

24 

0  09 

15.36 

28 

0. 14 

15  31 

33 

0.  16 

15.  18 

26 

0.  16 

15. 13 

29 

0  10 

15.09 

20 

0. 15 

15  .  08 

22 

0. 19 

14.95 

13 

0.08 

14  67 

31 

0.11 

14.62 

15 

0. 12 

14  61 

20 

0.20 

14.49 

13 

0.08 

14.44 

15 

0.12 

14.42 

11 

0.07 

14.41 

32 

0.09 

14.  37 

35 

0. 10 

14 . 30 

34 

0  19 

14  .  22 

39 

0. 13 

14. 11 

20 

0  08 

13. 96 

31 

0  07 

13.91 

26 

0  10 

13. 56 

20 

0. 12 

13.  50 

20 
23 

0.04 

13 . 39 

0  10 

13. 32 

2 

0  19 

13. 21 

21 

0.05 

13. 20 

18 

0  06 

13  18 

48 

0  15 

13.  16 

18 

0.08 

13  04 

48 

0  12 

12  70 

18 

0  02 

12 . 09 

18 

0  10 

1 1 . 70 

26 

0.07 

11  67 

20 

0  07 

1L09 

20 

0.00 

10.54 

8 

0.06 

10.45 

0. 14 

15.41 

Less  than  0. 14 

14.61 

than  22 

13.76 

than  22  Less  than  0.14 

13  11 

In  the  metropolitan  zone  (Table  3),  although  not  in- 
cluded in  the  metropolitan  water  district,  are  three 
-round-water-supply  cities  or  towns  which  are  comparable 
in  population,  geographical  position  and  industries  with 
the  metropolitan  suburban  cities  and  towns,  rather  than 
with  the  ground  waters  or  surface  waters  scattered  all  over 

the  state.  _. 

Complete  records  of  the  quality  of  waters  supplied  to 
the  different  metropolitan  cities  are  not  available.  Table 
4.  with  color  not  given,  shows  that  the  suburbs  of  Boston 
have  a  lower  average  death  rate  than  the  city  itself. 

Nearly  all  unpurified  surface  waters  have  some  odor. 
Although  they  are  much  improved  by  natural  storage, 
still  at  times  many  ponds  and  reservoirs  are  deteriorated 
by  the  growth  of  organisms,  which  either  in  their  growth 
or  their  decomposition  give  to  the  water  objectionable 
odors  and  tastes.  In  general,  the  organic  matter  m  a 
water  will  be  less  with  less  color,  and  hence  there  is  less 
liable  to  he  objectionable  odor  and  taste  in  the  lower 
colored  waters.  With  the  surface  waters  of  Massachusetts 


(see  Table  5),  as  Avell  as  the  ground  waters,  the  color 
will  represent  to  a  good  degree  of  accuracy  the  agreeable 
acceptance  of  that  water  by  the  consuming  public. 

The  surface  waters  of  Massachusetts  have  not  reached 
a  state  of  purification  by  storage  or  other  means  where 
more  than  one  town  could  be  put  in  a  class  of  waters  of 
color  less  than  10  parts  per  1,000,000  and  a  typhoid 
rate  of  under  0.14  per  1 ,000. 

Dividing  the  whole  number  of  places  previously  using 
ground  waters,  metropolitan  waters  or  surface  waters 
into  two  groups— one  having  a  death  rate  less  than  15.87, 
the  average  for  the  whole  state  for  the  10-yr.  period  used, 
and  the  other  a  death  rate  of  over  15.87  per  1,000— we  find 
about  two-thirds  of  the  waters  having  a  color  of  less  than 
22  have  a  death  rate  below  15.87,  while  about  two-thirds 
of  the  cities  the  death  rate  of  which  is  over  15.87  have  a 
color  of  over  22. 

Tn  general,  a  color  above  22  on  the  platinum  scale 
hegins^to  be  noticeable  to  the  consumer,  and  this  point 
lias  been  taken  as  the  separating  line  to  determine  tbe 
effect  of  appearance  of  water  on  tbe  death  rate,  as  well 
as  to  determine  whether  tbe  good-appearing  waters  and 
their  corresponding  cities  and  towns  of  the  state  are  tbe 
best  protected  from  a  sanitary  standpoint,  taking 
typhoid  death  rate  over  a  period  of  10  yr.  as  the  l 
dicator. 

From  a  different  standpoint,  that  of  the  high-death-rate 
cities  and  low-death-rate  cities,  which  are  those  whose 
average  for  10  yr.  is  below  the  state  average,  a  critical  ex- 
amination has  been  made  to  find  whether  good  appearance 


le 
in- 
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held  sway  in  the  contest  for  low  death  rates  or  whether 
sanitary  protection  as  measured  by  the  typhoid  death  rate 
was  sufficient  to  determine  low  death  rates  for  places  so 
improving  their  water-supplies.  Table  2  shows  these 
figures  for  places  supplied  with  ground  water. 

The  ground  waters  and  surface  waters  of  the  lowest 
typhoid  death  rate  have  the  lowest  total  death  rates,  and 
the  difference  is  at  least  several  times  the  average  typhoid 
death  rate  for  that  class  of  waters. 

In  the  case  of  the  metropolitan  waters,  the  towns  and 
cities  of  low  average  typhoid  death  rate  have  a  lower  total 
death  rate  than  the  average.  However,  the  metropolitan 
authorities  would  strenuously  object  to  rating  the  sani- 
tary quality  of  the  water  in  the  different  cities  by  the 
typhoid  death  rate,  and  I  would  rather  attribute  'it  to 
collective  and  individual  sanitation  than  accident  when  it 
includes  about  one-half  the  metropolitan  suburban  popu- 
lation in  the  low  typhoid  death  rates. 

Even  more  remarkable  than  the  lower  death  rates 
with  lower  typhoid  rates  is  the  observation  of  the  lower 
death  rate  with  lower  colored  waters,  and  especially  with 
the  lower  colored  waters  of  the  low  typhoid  death'  rate. 
This  condition  exists  in  the  case  of  both  surface  water, 
and  ground  waters  and  in  group  combination  of  the  two 
classes  of  waters. 

It  must  be  remembered  that  comparatively  few  Massa- 
chusetts cities  have  installed  water-purification  plants  and 
that  both  mechanical  filters  and  water  disinfection  by 
hypochlorite  or  by  liquid  chlorine  treatment  are  notable 
tor  their  absence. 


^m<£imgC(3>mmty  Roadbuilding 

Vermilion  County,  Illinois,  voted  $1,500,000  of  bonds 
at  the  election  in  November,  1914,  for  174  mi.  of  paved 
roads  to  be  constructed  during  the  years  1916  and  191? 
According  to  information  furnished  by  P.  C  McArdle 
Superintending  Engineer  (Assistant  Chief  State  High- 
way Engmeer),  Danville,  111.,  this  system  of  country 
highways  reaches  every  city  and  village  in  the  county 
It  comprises  two  main  roads  north  and  south  and  five 
roads  east  and  west  (see  accompanying  map). 
t  For  construction  purposes  the  system  has  been  divided 
into  nine  divisions  of  approximately  19  mi.  each.  It 
is  the  purpose  of  the  county  to  let  all  the  work  by  con- 
tract to  the  lowest  responsible  bidder  early  in  the  spring 

STATISTICS  OF  PROPOSED  COUNTY  BOND  ISSUE 
VERMILION  COUNTY,  ILLINOIS 

Y«eut  xiBB  £P™T™  ssitfsK? 

,  uy  supervisors      Assessed  Valuation     per  Acre  S30  63) 

| ::::::::::::    |;g         *™%         »g  \ 
i  :::::::  al  S!  •  .u« 

I    123,000  o4%  }% 

S    120,000  H  10% 

::::::::::::  *K88  %  II 

8  ::::::::::::   »  ■£  %t 

M    99  000  'fli  g?S 

||    96.000  fX  •08% 

if    90,000  07% 

E    ",000  -2|/s  -0|§ 

\l    S4.000  '|}«  07% 

20  78.000  -0|% 

General  aver-     

ageperyear    $103,500  f0.28%  R 


of  1916,  after  the  supreme  court  decision  on  the  validity 
of  the  bonds,  which  -is  expected  at  the  December  term 
ot  court.  The  circuit  court  of  the  county  has  already 
sustained  the  issue. 

The  county  road-improvement  committee  at  Danville, 
111.,  through  its  Superintending  Engineer.  P.  C.  .Me- 
Ardle, is  preparing  plans,  specifications  and  estimates 
of  cost.  These  plans  should  be  in  readiness  by  about 
Feb.  1,  1916.  The  designs  and  specifications  follow  al- 
most exactly  those  of  the  Illinois  State  Highway  Depart- 
ment. Included  in  these  contracts  will  be  grading,  drain- 
age, small  culverts,  farm  entrances  and  a  pavement  10 
ft.  wide  of  brick  or  concrete,  with  3-ft.  gravel  or  maca- 
dam shoulders. 

The  bonds  bear  interest  at  4%  and  are  issued  serially- 
$75,000  Worth  are  retired  each  year.  The  actual  amounts, 


0  I  g  5  4  5 
Miles 


MAP  OP  VERMILION  COUNTY,  ILL.,  SHOWING 
PROPOSED  ROAD  SYSTEM 

including  interest,  the  cost  per  $100  of  assessed  valua- 
tion and  the  approximate  cost  per  acre  on  farm  lands, 
are  shown  in  the  table. 

By  reference  to  the  map  it  will  be  noted  that  the 
county  is  traversed  by  eight  railroads  (four  east  and  west 
and  four  north  and  south)  and  by  one  interurban  elec- 
tric line.  The  roads  to  lie  improved  are  divided  with 
regard  to  present  railroad  sidings  into  divisions,  so  that 
the  average  haul  does  not  exceed  3  mi.  The  county  is 
comparatively  level,  and  contractors'  hauling  by  indus- 
trial railways  should  prove  eminently  satisfactory  ex- 
cept in  a  few  instances. 
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By  L.  W.  E.  Allison* 
A  new  and  attractive  design  of  reinforced-eoncrete 
lighting  standards  is  being  used  in  many  of  the  southern 
California  cities  and  towns,  good  examples  of  which  are 
shown  in  the  accompanying  views.  The  standard  is  made 
by  centrifugal  molding,  and  in  completed  form  closely 
resembles  cut  and  polished  stone  or  marble.    The  surface 


a  speed  as  will  bold  the  wet  concrete  against  the  walls. 
This  depends  on  the  diameter.  In  about  30  min.  the  pre- 
liminary set  is  attained  and  the  mold  and  column  are 
placed  aside  lor  24  for.  Final  curing  is  done  out  of  the 
mold  in  the  open  air,  the  concrete  being  kept  well  moist- 
ened. 

While  at  first  it  might  seem  that  the  larger  particles 
of  the  aggregate  would  be  forced  to  the  outside  and  cause 
a  rough  surface,  actual  work  shows  that  all  voids  are 
filled,  securing  a  hard  and  smooth  exterior,  such  as  can- 
not be  obtained  by  tamping.  The  similarity  of  the  fin- 
ished surface  to  polished  stone  has  resulted  in  the  local 
trade  name  "marbelite."  A  recent  test  for  absorption 
as  compared  with  well-tamped  concrete  of  like  mixture 
-showed  that  the  surface  of  the  whirled  concrete  absorbed 
less  than  one-half  the  moisture  taken  up  by  the  tamped 
product  in  the  same  period  of  time. 

Tbis  centrifugal  process  of  manufacture  is  effectively 
eniploved  for  a  variety  of  concrete  products,  such  as 


FIGS.  1  AND  2.    CONCRETE  LAMP  STANDARDS 

is  hard,  smooth  and  impervious  to  moisture.  This  col- 
umn is  produced  in  designs  patterned  after  the  classic 
types  of  Greek  and  Koman  architecture.  A  single-lamp 
standard  of  Doric  column  model,  with  octagonal  base,  is 
illustrated  in  Fig.  1.  and  a  three-light  standard  with  the 
same  shaft  on  a  square  base  is  shown  in  Fig.  2.  These 
reinforced-eoncrete  posts  are 
cast  in  three  distinct  parts — 
shaft,  base  and  cap.  A  sec- 
tional view  of  a  typical  light- 
ing standard  is  shown  in  Fig. 
3,  with  base,  shaft  and  capital 
erected  in  place  and  secarely 
anchored  to  the  concrete  foun- 
dation by  twisted  steel  rein- 
forcing rods.  A  line  of  sher- 
ardized  conduit  is  run  through 
the  hollow  center  from  top  to 
bottom  and  provision  made  for 
a  cutout  box.  Tbe  size  of  the 
cored  center  varies  for  differ- 
ent types  of  posts. 

In  making  these  standards 
a  wooden  or  metal  mold  of 
desired  dimensions  and  ex- 
terior outline  is  made  in  two 
or  more  parts.  When  steel 
reinforcement  is  required,  this 
is  built  up  and  placed  in  tbe 
mold,  properly  supported  from 

the  walls  on'  radial  lines.  The  sections  of  the  mold 
are  securely  fastened  and  the  necessary  mixture  of 
gravel,  sand  and  cement  is  poured  in  at  the  end.  The 
mold  with  contents  is  then  rotated  about  its  axis  at  such 

*170  Roseville  Ave.,  Newark,  N.  J. 


FIG.  3.  COLUMN  SECTION 


FIG.  4.    RAILWAY  SHELTER  WITH  CENTRIFUGALLY 
MOLDED  POSTS 

ornamental  columns,  poles,  piles,  etc.  The  attractive 
open-shelter  railway  station,  shown  in  Fig.  4,  as  erected 
at  one  of  the  Los  Angeles  beach  resorts,  on  tbe  line  of 
the  Pacific  Electric  By.,  has  posts  made  like  the  lighting 
standards  described. 


By  K.  Q.  Volk* 
A  possible  serious  bar  to  the  water-supply  project  of 
Santa  Barbara,  Calif.,  has  been  removed  in  an  unexpected 
way.  California  has  an  obnoxious  riparian  law  which 
in  the  past  has  substantially  interfered  with  the  develop- 
ment of  the  state.  Under  it,  riparian  owners  on  a  stream 
can  object  to  diversions  of  water  at  points  on  the  stream 
above  them.  The  California  courts  in  some  instances  have 
ruled  that  no  water  whatever  could  be  taken  out  of  a 
drainage  basin,  but  of  late  tbe  California  Supreme  Court 
has  shown  a  tendency  to  relieve  the  situation  and  has 
o-iven  two  decisions  to  the  effect  that  waters  may  be 

♦Engineering  Offices  of  J.  B.  Lippincott.  Central  Building, 

San  Francisco,  Calif. 


December  2, 


ENGINEERING  NEWS 


108 1 


diverted  out  of  drainage  basins  for  beneficial  uses,  pro- 
vided there  is  no  substantial  damage  to  lower  owners. 

In  developing  an  additional  water-supply  for  the  City 
of  Santa  Barbara  it  became  necessary  to  seek  it  from  a 
distant  mountain  drainage  basin.    A  tunnel  1!),600  ft. 
in  length  has  been  driven  through  the  Coast  Range,  which 
is  known  as  the  Santa  Ynez  Mountains,  to  the  Santa  Ynez 
River.    This  river,  above  the  upper  portal  of  the  tunnel, 
drains  208  sq.mi.  of  rough  mountain  country  and  flows  in 
a  westerly  direction,  discharging  into  the  Pacific  Ocean 
68  mi.  west  of  Santa  Barbara.    The  City  of  Santa  Bar- 
bara is  not  in  the  drainage  basin  of  the  Santa  Ynez 
River.    It  is  a  portion  of  the  plan  to  erect  a  concrete 
dam  180  ft.  high  above  bedrock  and  develop  a  storage 
capacity  of  16,000  acre-ft.    This  reservoir  will  be  filled 
by  the  winter  flood  waters,  which  would  otherwise  flow 
into  the  Pacific  Ocean. 

The  lower  riparian  owners  on  the  Santa  Ynez  sought 
to  enjoin  the  City  of  Santa.  Barbara  from  continuing  the 
construction  of  the  dam  which  had  been  started  and  pe- 
titioned for  the  closing  of  the  tunnel  so  that  water  could 
not  be  diverted  to  the  city. 

There  were  two  principal  plaintiffs  against  the  city 
and  approximately  a  dozen  interveners,  who  also  were 
objecting.  The  case  came  to  trial  on  Oct.  7,  1915,  at 
Santa  Barbara  and  developed  an  amusing  situation. 
Neither  one  of  the  plaintiffs  appeared  to  press  the  suit, 
and  all  of  the  interveners  expressed  a  willingness  to  ac- 
cept judgment  in  accordance  with  the  answer  of  the  de- 
fended City  of  Santa  Barbara  to  the  plaintiffs'  complaint. 
This  involved  the  diversion  of  an  equivalent  continuous 
flow  of  13  cu.ft.  per  sec.  of  water  from  the  reservoir 
site.  It  was  conceded  by  all  who  appeared  that  Santa 
Barbara  had  the  right  to  impound  and  divert  flood  waters, 
but  it  was  contended  that  it  did  not  have  the  right  to 
divert  the  normal  flow  of  the  river. 

The  legal  features  of  the  case  were  handled  by  W. 
P.  Butcher,  City  Attorney  for  Santa  Barbara,  assisted 
by  George  Gould  and  W.  B.  Matthews,  of  Los  Angeles. 
The  engineering  offices  of  J.  B.  Lippincott,  of  Los  An- 
geles, prepared  the  engineering  data. 

The  case  is  important,  as  it  indicates  the  changing 
opinion  that  has  developed  in  California  relative  to 
riparian  rights. 


Supervision  of  Construction  (Time  3  nr.;  no  reference 
books  allowed)-From  memory  of  actual  conditions  write  ' 
complete  monthly  progress  and  cost  report,  addressed  to  a 
hypothetical  superior  officer,  recounting  in  detail  the  progress 
made  during  a  typical  month  on  some  piece  of  engineering 
construction  with  which  you  have  been  connected  In  a  re 
sponsible  capacity.  A  cost  report  should  be  incorporated  as 
part  of  the  monthly  report,  and  should  give  in  detail  the  cost 
of  the  various  items  entering  into  the  contract,  as  well  as 
giving  the  total  number  of  men  and  teams,  number  of  days 
worked  and  the  supplies,  materials  and  machinery  used 

Materials  of  Construction  (Time  4  nr.;  hand  books  or'refer- 
ence  books  may  be  used;  take  one  of  the  seven  problems) 


Coia§fam©tiii©ir&  E  eh  glim  ©©if 

The  following  problems  and  questions  were  submitted 
to  candidates  for  the  position  of  construction  engineer 
for  the  State  of  California  in  an  examination  recently 
held  at  San  Francisco: 

Specifications  for  Construction  (Time  3  nr.;  no  reference 
books  allowed)— Select  one  of  the  most  important  pieces  of 
engineering  construction  with  which  you  have  been  identi- 
fied and  write  complete  specifications  covering  the  materials 
and  the  incorporation  into  the  work  of  the  three  principal 
items  estimated  for  payment  under  the  contract. 

Conditions  Determining  Types  of  Construction  (Time  4  hr  ■ 
no  reference  books  allowed)— Select  one  of  the  most  import- 
ant pieces  of  engineering  construction  with  which  you  have 
been  connected  during  the  past  five  years  and  write  a  de- 
scription of  the  conditions  governing  the  selection  of  the  type 
of  work  built,  describing  briefly  what  that  type  was,  illus- 
trating by  pencil  drawings  and  demonstrating  why  this  type 
was  best  adapted  for  the  site  and  conditions  of'  use.  Any 
difficulties  which  arose  during  construction  should  be  de- 
scribed, and  suggestions  should  be  made  as  to  alternate  de- 
signs which  might  have  been  applicable  and  economical 


oi   materials   only,    if  lumber  costs   S26    ner   1  nnn   ft  i,, 
ti^rl^ovf  'c^WatC,100  ^  t^-bt?i1 

stee?irtow3errsI5Frt  high  an^SxsfV^0",*  dam'  ^^angular 

arcs*  mBM 

mmension.  ,  f  *n WIth  ,nvete<1  connections,  showing  the 
o=nVfetac!'  &mceoSStfonndsgiVe  ^  "  bracin* 
terf/up^Jnk^  reinforced  PCB  on  Vol  ^£?,f "  ^ 

(hi  r\Vf  ?r,°^rti?nST0f  concrete  for  foundation  and  walls. 
<b)  Give  all   required  computations. 

the^nfind^a^^f  MSS^**""*  governing 

hi  cement  mortar.  Both  the  abutment  foundations  and  the 
railway  embankment  are  composed  of  a  medium-tal  #rade  of 

ITft  h£h%f0frnTMWm  always  be  wet  The  embanfm^t  if 
-4  It.  high    14  ft.  wide  on  top  and  with  1  V2  on  1  side  slones 

qSfcJhT  ■  °a(l  °n  t0p  °f  one  abutment  equals  100  tons' 
Sketch  design  for  one  abutment,  showing- 

(a)  Details  of  foundation. 
facibjointsnenSi0nS         arvan&ement  of  courses  and  widths  of 

Problem8^  f  sf  lmin«  a  through  plate-girder  bridge. 

Pioblem   V— A   highway   embankment   crossing    a  water 
course  has  such  a  height  that  the  maximum  load,   Doth  live 
and  dead    on  the  culvert  may  be  considered  uniformly  dis- 
tributed at  the  rate  of  1,500  lb.  per  sq.ft.    For  this  condition 
arnif?  V " P l6~ ^  plahl  conciete  culvert  100  ft    long  eac 
arch  to  have  a  clear  span  of  18  ft.  and  a  rise  of  4  ft  Piers 

fn3  \9  be  S-v"-  in  heigrnt  from  culvert  flo°'-  to  arch  spring- 
ing line.     The  maximum  allowable  pressure  on  the T  found! - 

culverVfi  ft.  pert0sec.Per  SQ-"-:  maximum  ^city  of  wate^in 

(a)  Show  cross-section  of  culvert 

(b)  Show  end  elevation  of  parapet  etc 

$12(perCcTyPdUtfnCplace.f  ^  C°nCrete  a'°ne'if  the  lattei' 

(d)  State  proportions  of  concrete  to  be  used  and  what  pre- 
cautions should  be  taken  to  secure  good  work 

Problem  VI— Farm  land  worth  $200  per  acre,  and  located 
in  river  bottom  subject  to  flooding,  is  to  be  protected  from 
overflow  by  a  levee  which  must  resist  a  rise  of  20  ft  in  water 
level  above  the  normal  elevation.  The  river  banks  are  covered 
with  trees  and  brush,  and  fine  sand  and  sediment  are  the 
only  materials  available  for  building  the  levees 

(a)  Design  a  satisfactory  levee,  indicating  all  details 
it        )  i  PCk    y  m+de*ay  how  it  should  be  constructed  and  how 
it  should  be  protected  from  erosion.     The  river  channel  t 

°ar  ^craft      r  Stages  is  600  ft'  wi(le  and  is  navigable  for 

Problem  VII— Smithville  is  a  farming  center  having-  a  Don 
ulation  of  about  5.000    .It  is  located  10  mi.  from  any  faflroad 
the  nearest  station  being  at  Jonesville   (population  20,000) 
At  present  no  good  road  exists  between  the  two  cities,  but  one 
pirou!lero1\smUhv7lle,Ch  Whe"  comPletecl  be  the  princi- 

Between  the  two  cities  there  is  a  ridge  about  2,000  ft  hie* 
with  precipitous  sides,  and  there  is  a  ravine  50  ft.  deep  and 
%  mi.  wide.    The  stream  at  the  bottom  of  the  ravine  drains 

has"a  f^'sT^OGO*  *  ^  ^  °f  the  Pr°P°Sed  road' 
Near  Jonesville  the  soil  is  very  sandy,  but  at  Smithville 
there  is  a  top  soil  of  from  1  to  2  ft.  of  black  loam  underlaid 
by  yellow  clay.  The  ridge  is  of  gravel,  hardpan  and  ledge 
rock.  The  other  features  and  conditions  are  the  same  as 
those  usually  encountered  in  the  construction  of  a  road. 

(a)  Outline  briefly  all  steps  necessary  from  the  time  the 
road  is  proposed  until  it  has  been  thrown  open  to  traffic. 

(b)  Draw  an  imaginary  plan,  scale  1  in.  equals  Vz  mi.,  and 
a  profile  of  appropriate  scale  to  accompany  the  same.  Give 
sketches  of  proposed  structures.  Draw  also  several  typical 
sections  showing  present  surface  and  proposed  section  and 
pavement. 

(c)  Dicuss  briefly  the  type  of  construction,  kinds  and  sizes 
ot  structures  and  why  chosen. 

(d)  Write  brief  specifications  for  the  work  and  for  the 
materials  to  be  used. 

(e)  Make  a  detailed  estimate  of  the  quantities  and  costs. 
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By  Kaymond  J.  Van  Wagner* 
To  use  the  open-cut  method  of  construction  for  2,000 
ft.  of  the  Lexington  Ave.  subway  in  Whitlock  Ave.,  Bor- 
ough of  the  Bronx,  New  York  City,  it  was  found  neces- 
sary to  change  the  location  of  1,500  ft.  of  30-in.  gas  main, 
About  1,450  ft.  of  the  whole  2,000  ft.  of  this  main  was 
on  a  curve  of  1,200-ft.  radius,  and  the  remaining  550  ft. 
was  on  a  tangent.  The  new  location  was  approximately 
parallel  to  the  old.  To  economize,  as  much  of  the  old  pipe 
as  possible  would  have  to  be  used  ;  and  as  the  service  could 


FIG.  1.   A  450-FT.  LENGTH  OF  GAS  MAIN  ROLLED  INTO 
NEW  LOCATION 

be  interrupted  for  only  a  limited  period,  the  pipe  to  be 
re-used  would  have  to  be  moved  quickly. 

It  was  finally  decided  to  lay  new  pipe  on  the  curved 
portion  of  the  pipe  line,  and  to  roll  the  remaining  pipe 
from  the  old  location  to  the  new.  As  there  was  a  slight 
change  of  direction  in  the  550-ft.  length  to  be  moved,  it 


was  decided  to  roll  the  pipe  in  -150-  and  100-i't.  sections. 

The  new  location  was  just  outside  of  the  neat  line  of 
the  subway,  and  the  regular  excavation  for  the  subway 
was  widened  to  include  the  excavation  for  the  new  pipe 
line.  At  the  same  time  the  existing  pipe  line  was  uncov- 
ered. The  subgrade  for  the  new  position  of  the  pipe  was 
graded,  and  bed  blocks  were  set  to  line  and  grade.  Pieces 
of  12xl2-in.  timber  were  then  laid  across  the  cut,  one 
timber  to  every  second  length  of  pipe,  and  the  pipe  was 
notched  at  the  desired  breaking  points. 

After  all  new  pipe  was  in  position  on  the  curve,  two 
cables  were  placed  around  the  450-ft.  length  of  old  pipe, 
dividing  it  into  three  equal  parts.  These  cables  were 
anchored  in  position  on  the  bank  over  the  new  location, 
passed  around  the  pipe  and  back  to  blocks  placed  near  the 
anchored  end,  then  returned  across  the  cut  to  other 
blocks.  The  hauling  was  done  by  fastening  the  ends  of 
the  lines  to  two  locomotives  on  the  tracks  of  an  industrial 
railway  parallel  to  the  pipe  line. 

The  gas  was  cut  off  and  the  pipe  broken  at  the  notched 
points.  At  a  given  signal  both  locomotives  started  pull- 
ing, and  the  pipe  rolled  over  the  timber  supports  to  its 
new  position.  Fig.  1  shows  the  400-ft.  length  imme- 
diately after  rolling  into  position.  The  actual  time  of 
rolling  was  25  sec.  By  repeating  these  operations  the 
100-ft.  length  was  put  in  place  in  30  sec.  Fig.  2  shows 
the  pipe  at  the  start  and  Fig.  3  shows  it  rolling  into  place. 

To  allow  clearance  for  the  steam  shovel  and  to  allow 
for  erection  of  steel,  etc.,  the  lower  end  of  the  pipe,  which 
will  rest  on  the  subway  roof  when  completed,  was  by- 
passed on  overhead  cables  supported  on  two  towers  placed 
outside  of  the  neat  subway  line. 

The  pipe  was  restored  to  service  after  a  delay  of  only 
6  hr.,  which  was  well  within  the  time  limit.  Very  little 
calking  was  required,  as  the  joints' held  fast. 

The  work  was  done  under  the  personal  direction  of 
John  H.  Hagerty,  of  Rodgers  &  Hagerty,  contractors  for 
this  section  of  the  subway  work. 


♦Assistant  Engineer,  Public 
Zerega  Ave.,  New  York  City. 
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FIG.  2.    CABLES  PLACED  FOR  ROLLING  100-FT.  SECTION 


FIG.  3..  ROLLING  100-FT.  LENGTH  OF  GAS  MAIN 
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A  novel  scheme  was  employed  for  obtaining  firm  bear- 
ing for  the  large  concrete  conduit  now  being  constructed 
for  the  Greater  Winnipeg  Water  District,  Canada.  The 
trench  bottom  at  some  points  was  too  soft  at  the  ele- 
vation of  the  invert  to  carry  the  conduit.  In  these 
places  all  the  soft  material  was  removed  and  an  arti- 
ficial bottom  was  prepared  by  Hooding  the  trench  with 
water  to  a  depth  of  a  foot  or  two  and  dumping  sand  or 
gravel  into  the  trench.  This  material  was  cast  or  worked 
so  that  it  settled  into  the  water,  so  that  the  water  level 
was  maintained  always  higher  than  the  top  of  the  fill. 
These  foundation  (ills  in  cuts  are  carried  up  a  few  inches 
higher  than  the  required  elevation;  then  the  water  is 
pumped  or  drained  out  of  the  trench  in  such  a  way  that 
it  passes  down  through  the  sand  or  gravel  instead  of 
flowing  off  over  the  surface. 

This  method  has  resulted  in  a  bottom  so  tight  and 
hard  that  the  invert  can  be  laid  on  it  almost  as  soon  as 
the  water  has  drained  out.  In  fact,  the  material  was  so 
tightly  packed  that  it  was  necessary  to  use  picks  and  mat- 


DUMPING  GRAVEL  FOR  TRENCH  BOTTOM  TO  CARRY 
AQUEDUCT 


tocks  to  trim  for  receiving  the  invert.  The  accompany- 
ing view  shows  one  of  the  soft-bottom  trenches  with  the 
water  standing  in  it  and  a  load  of  gravel  being  dumped. 
The  material  for  these  foundation  fills  was  obtained,  for 
the  most  part,  from  the  gravel  plant  of  the  water  district 
and  contained  so  much  sand  that  had  there  not  been  this 
use  for  it  the  material  would  have  had  to  be  wasted. 

M 

Coiaespet®  Mlssmg  asad  Placing 

In  the  construction  of  the  automobile  assembling  and 
sales  building  for  the  Ford  Co.  at  Buffalo,  N.  Y.,  some 
interesting  methods  were  used  in  the  concrete  work.  The 
architect  is  Albert  Kami,  of  Detroit.  The  Turner  Con- 
struction Co.,  of  Buffalo,  has  the  general  contract.  H.  E. 
Plumer  is  the  company's  engineer  and  W.  T.  Baker  is  its 
superintendent. 

The  building  is  about  435x100  ft.  in  plan,  four  stories 
high,  with  a  deep  basement  under  one  end.  The  first 
floor  is  at  the  street  level  (Main  St.),  and  the  basement 
floor  is  level  with  the  depressed  tracks  of  the  New  York 
Central  R.R.  The  rock  cut  was  widened  to  give  space 
lor  spur  tracks  and  a  loading  platform.    The  floors  and 


roof  are  of  flat-slab  construction.  The  columns  and  their 
flaring. capitals  are  octagonal,  so  that  it  was  a  simple  mat- 
ter to  make  the  forms  of  wood,  there  being  no  curved  sur- 
faces. The  walls  are  faced  with  brick  and  terra  cotta  on 
the  outside. 

The  layout  of  the  construction  plant  is  shown  in  Pig.  1. 
The  supply  track,  concrete  mixer  and  concrete  elevator 


MAIN  ST. 
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PIG.  1.    PLAN  OF  CONSTRUCTION  PLANT  FOR  THE 
FORD  BUILDING  AT  BUFFALO,  N.  Y. 

tower  are  at  the  lower  (railway)  level.  On  the  other  side 
of  the  building  are  three  hoisting  towers  at  the  upper 
(street)  level.  One  of  these  is  for  the  reinforcing  steel 
and  the  others  are  for  the  brick. 

Mixing  and  Conveying  Plant 

Materials  are  delivered  on  cars  and  the  cement  is  stored 
under  the  Main  St.  bridge.  Sand  and  gravel  are  unloaded 
by  hand  into  1-yd.  portable  hoppers  or  bins  standing  be- 
side the  cars  ( Fig.  2 ) .  Thence  the  material  is  discharged 
by  gravity  into  wheeled  carts  of  6  rait,  capacity  for 
delivery  to  the  stock  pile  or  the  mixer. 

A  %-yd.  mixer  is  used,  set  in  a  pit  so  that  it  can  be 
charged  by  gravity  from  the  carts  at  the  track  level.  It 
delivers  the  concrete  into  a  %-yd.  self-dumping  elevator 
bucket  in  a  tower  90  ft.  high,  operated  by  a  40-hp.  motor 
and  friction  hoist.  This  bucket  discharges  into  a  short 
chute  at  the  floor  or  roof  level  as  required,  the  concrete 
flowing  to  a  hopper  with  a  gate,  from  which  it  is  delivered 
to  the  6-ft.  carts  to  be  wheeled  to  the  forms.  The  mixer 
and  hoist  are  operated  by  a  40-hp.  electric  motor. 

Floor  Construction 

In  order  to  complete  the  building  as  rapidly  as  possible 
the  forms  for  the  floor  were  made  in  panels  approximately 
5x12  ft.  When  these  panels  are  placed  there  is  a  loose 
board  built  in  between  each  two  form  panels.  After  the 
floor  has  been  concreted,  and  before  any  of  the  forms  have 
been  disturbed,  a  secondary  set  of  shores  is  placed  under 
these  loose  boards  so  that  the  floor  is  still  properly  sup- 
ported after  removal  of  the  forms.  These  secondary 
shores  are  allowed  to  stand  under  the  second  floor  until 
the  roof  has  been  concreted,  and  in  no  case  are  they  re- 
moved in  less  than  24  to  28  days. 

In  order  to  give  proper  grade  to  the  floors,  strips  of 
Norway  pine  are  used,  2x6-in.,  dressed  on  four  sides. 
These  are  supported  on  edge,  so  that  the  lower  edge  is 
level  with  the  finished  floor.  They  are  supported  by  % 
eyebolts  18  in.  long.  The  eye  is  2  in.  in  diameter  and 
fitted  down  against  the  upper  edge  of  the  strip.    There  is 
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FIG.  2.    CONCRETE  SUPPLY  AND  MIXING  PLANT 

The  cars  are  on  the  supply  track,  and  materials  are  wheeled  to  a  hopper  discharging  into  a  mixer  below  the 
ground  level.  At  the  right  is  the  rock  excavation  for  the  basement.  The  tower  at  the  left  is  for  elevating  the  concrete. 
The  other  is  for  hoisting  steel  rods,  being  sheathed  on  one  side,  so  that  the  rods  will  not  catch  in  the  bracing 


a  nut  directly  on  the  lower  edge  of  the  strip  and  two  nuts 
on  top  of  and  underneath  the  floor  forms.  By  loosening 
or  tightening  these  two  lower  nuts  the  strip  can  be  set  to 
any  height.  These  strips  are  set  as  soon  as  the  steel  is  in 
place  and  are  leveled  with  the  aid  of  an  instrument. 

In  order  to  grade  the  floor  between  the  strips  a  2xl0-in. 
plank  is  notched  on  each  end  so  that  its  bottom  edge  will 
be  flush  with  the  bottom  edge  of  the  2x6-in.  strip.  After 
the  floor  has  been  set  off  with  a  straight-edge  the  nuts 
under  the  bottom  of  the  floor  form  are  removed  and  a  hook 
inserted  in  the  eye  of  the  eyebolt  to  pull  out  these  strips. 
This  leaves  only  the  bolt  holes  to  fill  up  before  floating  the 
floor.  After  this  floating,  the  floor  hardener  is  applied 
and  the  floor  finished  in  the  usual  manner. 

Methods  of  Handling  Steel 
The  steel  bars  for  reinforcement  vary  in  length  from  6 
to  60  ft.,  and  it  was  desired  to  hoist  these  to  the  various 
floors  with  as  little  chance  of  bending  as  possible.  It  was 
decided  to  build  a  tower  of  such  height  that  the  long  bars 
could  be  hoisted  on  end  clear  of  the  floor  and  lowered  to 


PIG.  3.   CONCRETING  THE  FIRST  FLOOR  OF  THE 
FORD  BUILDING 

The  elevator  tower  is  at  the  rear,  with  its  bucket  deliver- 
ing concrete  to  wheeled  carts  which  are  operated  on  the  wide 
runways 


the  floor.  For  that  reason  the  tower  used  for  hoisting- 
steel  is  approximately  125  ft.  high.  This  hoist  is  operated 
by  a  40-hp.  motor  and  friction  drum,  which  were  later 
used  for  the  second  brick  hoist. 

The  steel  was  hoisted  for  the  entire  job  and  placed  on 
the  various  floors  as  soon  as  the  first  section  of  the  build- 
ing was  up.  This  permitted  the  use  of  the  steel  laborers 
to  good  advantage  at  a  time  when  progress  is  slow,  while 
starting  the  second  section,  and  also  allowed  the  use  of  the 
hoisting  drum  as  soon  as  work  was  ready  for  the  brick  on 
the  second  section.  This  tower  is  sheathed  on  one  side 
with  1-in.  sheathing  to  prevent  the  rods  from  catching 
on  the  braces. 

Force  Employed 

The  force  has  averaged  about  as  follows:  Forty  car- 
penters, 35  bricklayers,  8  cement  finishers,  10  steel  labor- 
ers, 25  carpenter  helpers,  50  concrete  laborers,  28  brick 
laborers  and  25  general  laborers.  Each  of  these  gangs 
is  under  the  direct  supervision  of  a  foreman,  and  in  the 
cases  of  the  bricklayer  and  carpenter  gangs  the  foreman 
has  one  assistant. 

The  carpenters  are  mostly  men  who  have  worked  for  the 
firm  on  similar  work  before.  They  work  in  pairs,,  a  new 
man  always  being  paired  with  an  experienced  man.  The 
bricklayer  gang  is  divided  into  three  sections — the  first 
to  lay  the  terra  cotta,  the  second  to  lay  face  brick  and 
the  third  to  lay  common  brick.  About  50%  of  the  con- 
crete gang  are  men  who  have  worked  for  the  firm  before. 
The  remainder  are  the  quicker  and  better  class  of  general 
labor.  The  average  is  from  36  to  40  yd.  of  concrete  per 
hour  with  this  gang,  with  a  record  of  425  yd.  in  9y2  hr. 

® 

Right-Augle  Offsets  by  standing  on  the  survey  line  with 
arms  extended  so  as  to  be  in  alignment,  then  looking  directly 
to  the  front,  quickly  bringing  both  arms  forward  and  sight- 
ing over  the  hands,  will  give  points  within  1.5  ft.  in  60  ft. 
This  figure  is  the  average  obtained  in  a  large  number  of 
tests  by  W.  W.  Gruber,  Cincinnati,  Ohio.  The  opportunity  for 
these  tests  was  the  need  for  using  the  method  extensively 
for  short  offsets  from  a  railway  survey  line  to  fences,  creeks, 
roads,  etc.,  where  greater  accuracy  was  not  required. 
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IUayisag  Woodl»§<lave  Pip©  t© 
K^epl^c©  St©®!  Pnp© 

Twenty-two  years  ago  a  wrought-iron  penstock  pipe 
supplying  power  water  for  the  mill  of  the  Flory  Milling 
Co.,  Bangor,  Penn.,  was  laid  in  the  channel  of  Martin's 
Creek,  practically  the  whole  length  being  exposed  to  the 
water.  In  its  service  since  then  the  pipe  rusted  full  of 
holes,  and  this  summer  its  condition  became  so  bad  that 
immediate  replacement  was  imperative.  Cast-iron,  sheet- 
iron  and  wood  pipe  were  considered  for  the  new  pipe, 
and  wood-stave  pipe  was  adopted.  A  36-im.  pipe,  3,000 
ft.  long,  is  being  put  in.    }Iost  of  it  will  be  covered. 

The  3-in.  white-pine  staves  for  the  pipe,  4  in.  wide, 
are  milled  by  the  Fitzgerald-Speer  Co.,  of  Pen  Argvl. 
Penn.  They  are  made  of  selected  log  run  from  ^Yest 
Virginia,  grading  about  No.  2  barn  and  better.  The 
inner  and  outer  faces  are  milled  to  the  radius  of  the 
pipe,  so  that  an  entirely  smooth  inner  surface  is  ob- 
tained. The  side  faces  are  tongued  and  grooved.  The 
ends  are  cut  square  and  have  a  saw  cut  1  in.  deep  par- 
allel to  the  outer  face  of  the  stave,  in  which  a  l/8-in.  iron 
tongue  plate  is  placed  in  assembling  the  pipe. 

Staves  are  delivered  daily  at  the  trench  fresh  from 
the  mill,  as  it  was  found  that  when  left  exposed  over 


night  they  absorbed  a  certain  amount  of  moisture  ami 
were  harder  to  work.. 

The  pipe  is  built  right  in  the  ditch.  It  is  bedded  on 
the  earth,  without  concrete  supports,  and  after  comple- 
tion it  is  covered.  The  staves  arc  furnished  in  various 
lengths  from  2  ft.  up;  joints  are  staggered  throughout, 
and  at  the  same  time  the  odd  lengths  give  perfect  free- 
dom to  cut  out  any  pieces  of  unsatisfactory  quality.  The 
banding  is  %-in.  round  iron,  with  both  'ends  threaded, 
the  nuts  engaging  a  cast  lug.  The  bands  are  spaced 
about  12  in.  apart.  They  are  painted  one  coat  of  asphalt 
before  applying.  . 

The  labor  of  building  the  pipe  is  six  men  and  boys  at  a 
combined  labor  cost  of  about  $15  a  clay,  who  build  and 
lay  complete  100  ft.  of  pipe  per  day.  This  makes  the 
cost  of  laying  about  15c.  per  ft. 

E.  A.  Speer,  of  the  Fitzgerald-Speer  Co.,  worked  out 
the  design  and  manner  of  building  the  pipe.  Milton 
Flory,  president  of  the  Flory  Milling  Co.,  is  superintend- 
ing the  work  personally. 


Pi*  TV  Tol  W°OD-STAVE  PIPE  WORK  IN  BANGOR, 
throuf'h  the  fce"""ypio0l<?.  'T1  pl?S.In  winter;  note  stream  of  « 
Fig.  f-TighteningFbtnds~ASSembllnS'  36"in'     ^oocl-.stave  pip, 


ana©  Dniml&©^<s  ES&mhI  C  ©uses'®  ft© 

The  practice  of  using  gasoline  dinkeys  for  hauling  cars 
of  concrete  has  become  widespread.  It  is  successfully 
employed  on  at  least  three  construc- 
tion jobs  now  under  way  in  the  United 
States  and  Canada  and  was  used  in 
placing  the  concrete  piers  of  the  Scioto- 
ville  bridge  of  the  Chesapeake  &  Ohio 
Northern  Ey.  These  dinkeys  are  used 
in  the  construction  of  the  large  con- 
crete conduit  of  the  Greater  Winnipeg 
water-supply,  on  the  Harrisburg 
(Penn.)  bridge  of  the  Cumberland 
Valley  E.E.  and  on  the  Little  Scioto 
viaduct  of  the  Chesapeake  &  Ohio 
Jjfcjjg^     Northern  Ey. 

Reports  from  these  jobs  show  spe- 
cial  satisfaction   with   dinkey  trans- 
portation of  concrete.    The  method  is 
fast  and  no  report  of  segregation  of  the 
materials  has  come  from  any  quarter. 
In  fact,  James  H.  Fuertes,  consulting 
engineer   of   the    Greater  Winnipeg- 
Water  District,  expressly  states  that 
there  is  no  segregation  of  the  materials 
in  the  cars  and  that  no  difficulties  have 
been  encountered  with  this  method  of 
transportation.    The  concrete  on  the 
various  jobs  is  moved  either  in  small 
steel  dump  cars  or  in  buckets  carried 
on  flat  cars.    The  distance  of  trans- 
portation varies  up  to  about  l/2  mi.  At 
the  C.  &  O.  N.  job  concrete  is  moved 
from  a  central  mixing  plant  to  several 
structures  within  a  distance  of  3.500 
ft.  along  the  line.   Dump-cars  are  used, 
tipping  into  a  hopper  at  the  point  of 
delivery.   At  Harrisburg  bottom-dump- 
ing buckets  are  used,  seated  on  small 
flat-cars  holding  two  buckets.  These 
are  run  on  a  work-trestle  built  along- 
side the  bridge  and  arc  lifted  off  by  a 
locomotive  crane. 


PENN. 

ftter  spouting 
in  trench. 
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§iinui©fttu!ffa&]l=§fteel  Portals 

The  most  pretentious  bridge  portals  in  the  United 
States  are  those  recently  applied  to  the  Smithfield  bridge 
across  the  Monongahela  River  in  Pittsburgh.  The  old 
bridge,  built  in  1883,  had  cast-iron  portals.  It  was  at 
first  a  two-truss  single-roadway  bridge,  but  in  1890  the 
east  (rigid-band)  truss  was  added,  making  a  second  road- 
way. As  this  roadway  was  narrower  than  the  first  one. 
ai id  required  specially  narrow  street  cars, 
it  was  widened  in  1911  by  moving  the 
east  truss  4  ft.  farther  eastward.  At  this 
time  the  old  cast-iron  portals  were  re- 
moved. They  had  proved  a  nuisance, 
incidentally,  because  they  made  it  im- 
possible to  paint  the  end-posts,  and  con- 
siderable rusting  occurred  at  certain 
points  in  these  posts.  Some  strengthen- 
ing was  needed  here,  and  this  has  been 
accomplished  by  tiding  the  end-posts 
with  concrete,  rammed  under  the  top 
plate  and  bearing  at  the  bottom  on  new 
upper-bearing  castings,  which  were 
placed  in  sections  inside  the  posts  and 
over  the  pins.  The  new  strnetural-steel 
portals  built  around  the  end-posts  were 
also  filled  with  concrete.  These  portals 
were  designed  by  Stanley  L.  Roush,  ar- 
chitect in  the  office  of  N.  S.  Sprague,  Superintendent, 
Bureau  of  Engineering,  Department  of  Public  Works  of 
the  city.  The  Des  Moines  Bridge  and  Iron  Co.  fabricated 
the  steelwork.    The  Thomas  Lane  Co.  was  contractor. 


■  In  repairing  the  Calumpang  dike  in  the  Province  of 
Batangas,  P.  I.,  the  design  called  for  the  placing  of  a 
reinforced-concrete  slab  protection  on  a  rock  fill  to  be 
deposited  outside  the  existing  hollow  concrete,  wall  dike. 


This 

level 
laid 


rock  fill 
so  that 


extended 
most  of 


under  water.  For 


only  a  foot  or  so  above  water 
the  slab  protection  bad  to  be 
tbis  somewhat  novel  condition 


Side  Elevation 


Front 


El  evoi+ion 


METHOD  USED 


IN   PHILIPPINE  IS-, 
CONCRETE  SLA  1 ! 


A.NDS  IN  PLACING  SUBAQUEOUS 
REVETMENT 


a  special  method  of  construction  was  devised  in  which 
slab  sections  were  molded  above  water  and  after  setting 
lowered  to  place.  It  is  described  in  the  "Quarterly 
Bulletin"  of  the  Philippine  Bureau  of  Public  Works. 


NEW  SOUTH  PORTAL  OP  SMITHFIELD  ST.  BRIDGE  OVER  MONONGAHELA  RIVER,  PITTSBURGH 
An  ornamental  structural-steel  portal,  replacing-  old  cast-iron  portals.    The  oldest  part  of  the  bridge  dates  from  18S3 
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The  rock  (ill  was  first  dumped  outside  the  old  dike 
and  shaped  to  its  proper  section.  Its  above-water  sur- 
face was  then  covered  with  a  mat  of  concrete  slabs  cast 
in  place  in  3xli/2-ft.  squares  and  provided  with  rein- 
forcement which  protruded  with  hooked  ends  a  few  inches 
below  the  lower  edge  of  the  slab.  After  these  slabs  had 
set,  the  rig  shown  in  the  sketch  was  set  up.  This  rig 
consisted  of  a  bridge  supported  at  its  shore  end  on  blocks 
on  the  cast  slabs  and  at  its  outer  end  slung  by  block 
and  tackle  from  braced  posts.  From  the  upper  chord 
of  this  bridge  was  hung  a  solid  floor,  on  which  was 
cast  the  reinforced-concrete  slab  with  protruding  hooks, 
by  means  of  which  the  hardened  slab  was  hung  directly 
to  the  upper  chord  of  the  bridge. 

After  these  slabs  had  reached  a  sufficient  set,  the  lower 
floor  was  unslung  and  removed  and  the  slab  lowered 
into  place,  the  slab  pivoting  at  its  upper  end  around 
the  hook  in  the  above-water  slab  6  ft.  for  that  purpose. 
Divers  then  cast  off  the  supporting  slings  and  the  rig- 
was  moved  to  the  next  slab.  Joints  between  the  slabs 
were  filled  by  concrete  deposited  through  a  tremie. 


Decimals  ®f  Feet 

The  accompanying  table  is  self-explanatory.  It  has 
proved  of  great  value  in  at  least  one  engineering  office  ac- 
cording to  C.  H.  Eiffert,  Assistant  Engineer,  Windes  & 
Marsh,  Engineers-Contractors,  Winnetka,  III,  who  com- 


Min. 
1 

2 
3 
4 


7 
8 
9 
10 
11 
12 
13 
14 
15 
1G 
17 
18 
19 
20 
21 
-22 
23 
24 
25 
20 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 


100 
0.029 
0.058 
0.087 
0. 116 
0.145 
0.175 
0.204 
0.233 
0.262 
0.291 
0.320 
0.349 
0.378 
0.407 
0.436 
0.465 
0.495 
0.524 
0.553 
0.582 
0.611 
0.640 
0.669 
0.698 
0.727 
0  750 
0.785 
0.815 
0.844 
0.873 
0.902 
0.931 
0.960 

0.  989 
1.018 
1 .047 
1 . 076 
1.105 
1 . 135 
1.164 
1. 193 
1.222 
1.251 
1.280 
1.309 
1.338 
1.367 
1.396 
1.425 
1.455 
1.484 
1.513 
1.542 
1.571 
1.600 
1.629 
1.658 

1 .  687 
1.716 
1.746 


200 
0.058 
0.116 
0.175 
0  233 
0.291 
0.349 
0.407 
0.465 
0.524 
0.582 
0.040 
0.698 
0.756 
0.815 
0.873 
0.931 
0.989 
1.047 
1.105 
1.164 
1.222 
1.280 
1.338 
1.396 
1.455 
1.513 
1.571 
1.629 

1  687 
1.746 
1.804 
1 . 862 
1 . 920 
1 . 978 

2  Oi(i 
2  094 
2. 152 
2  210 
2.270 
2.328 
2.386 
2.444 
2.502 
2.560 
2.618 
2.676 
2.734 
2.792 
2.850 
2.910 
2.958 
3.026 
3.084 
3.142 
3.200 
3.258 
3.316 
3 . 374 
3.432 
3.492 


300 
0.087 
0.175 
0.262 
0.349 
0.436 
0.524 
0.611 
0.698 
0.785 
0.873 
0.960 
1.047 
1.135 
1.222 
1.309 
1.396 
1.484 
1 . 571 
1.658 
1.746 
1.833 
1.920 
2.007 
2.094 
2.  181 
2.268 
2.355 
2.445 
2.532 
2.619 
2.706 
2.793 
2.880 
2.907 
3.054 
3.141 
3.228 
3.315 
3.405 
3.492 
3.582 
3.666 
3.753 
3.840 
3.927 
4.014 
4.101 
4.188 
4.275 
4.365 
4 . 452 
4 . 539 
4 . 626 
4.713 
4 . 800 
4.887 
4.974 
5.061 
5. 148 
5  238 


400 
0.116 
0.233 
0.349 
0.405 
0.582 
0.698 
0.815 

0.  931 
1.047 

1 .  164 
1.280 
1 . 396 
1.513 
1.629 
1.746 
1.862 
1.978 
2.094 
2.210 
2.328 
2.444 
2.560 
2.676 
2.792 
2.910 
3.026 
3.142 
3.258 
3.374 
3.492 
3.608 
3.724 
3.840 
3.956 
4.072 
4.188 
4.304 
4.420 
4 . 540 
4.656 
4.772 
4.888 
5.004 
5.120 
5.236 
5.352 
5.468 
5.584 
5.700 
5.820 
5.916 
6.052 
6. 168 
6.284 
6.400 
6.516 
0.632 
6.748 
6.804 
6.984 


ANGULAR  DEFLECTIONS  IN  DECIMALS  OF  FEET 


puted  it.  The  table  gives  deflections  in  decimals  of  feet 
for  every  minute  of  angle  up  to  one  degree.  It  is  most 
commonly  used  in  running  random  lines  and  is  very  use- 
ful for  correction  ,,r  bearings  or  obtaining  offsets  forgiven 
deflections.  The  table  is  designed  to  be  in  two  parts  di- 
vided between  700  and  800,  each  half  just  fitting  an  ordi- 
nary field  notebook. 

I  „ 

|  MOTES 

5  1  1 

m J™    *P™ki"Z  Over   For.,,   Ties    furnishes   an  easy 

means  of  removing  the  tie-rods  used  in  concreting  the  piers 

River6  ,<rU£be,:1-nd  VaUey  R  R-  btidBe  °ver  the  Susquehanna 
Liver  at  Harrisburg.  The  tube  is  cheap,  and  while  it  is  not 
tight  enough  to  keep  out  all  mortar  from  the  concrete,  yet  the 
rods  are  easily  pulled  out  when  the  forms  are  stripped." 

Concrete  Cylinders  as  For,,,  Snaeers  are  being  used  on 
the  reinforced-concrete  walls  of  the  new  cotton  terminal 
buildings  under  construction  at  Atlanta,  Ga.  These  cylin- 
ders are  cast  in  quantities.  The  molds  ,  for  them  are  of  such 
size  as  to  make  the  cylinders  4  in.  in  diameter  and  8  or  12  in 
long.  An  opening  is  left  through  the  axis  of  the  cylinder  to 
permit  the  entry  of  the  wall-form  tie-rods.  After  the  wall 
has  set  the  rods  are  loosened  and  removed  and  the  cylinders 
allowed  to  remain  as  a  part  of  the  wall. 

Dump  Trestles  for  Sidel.ill  Cuts— A  novel  method  of  dis- 
posing of  material  from  sidehill  cuts  on  the  Pacific  extension 
of  the  Canadian  Northern  Ry.,  recently  opened  to  traffic  is 
HZ  v  u  he'x!with-  For  some  <^tanoe  through  and  be- 
yond Yellow  Head  Pass  the  line  is  parallel  with,  but  at 
higher  elevation  than,  the  Grand  Trunk  Pacific  Ry  To 
deliver  spoil  clear  of  the  latter  line,  timber  trestles  were 
built  across  it,  carrying  a  dump-car  track  and  having  a  dump- 
ing chute  at  the  farther  end.  At  the  point  shown,  32  mi 
west  of  the  summit,  six  of  these  chutes  were  required  in  a 


500 
0.145 
0.291 
0.430 
0.582 
0.727 
0.873 
1.018 
1.164 
1 . 309 
1.455 
1 . 61)0 
1 . 746 
1 . 890 
2.035 
2. 180 
2.325 
2.475 
2.620 
2.705 
2.910 
3.055 
3.200 
3.345 
3.490 
3.635 
3.780 
3.925 
4.075 
4.220 
4.305 
4.510 
4 . 655 
4.800 
4.945 
5.090 
5.235 
5.380 
5.525 
5.675 
5.820 
5.965 
6.110 
6.255 
6.400 
6.545 
6.690 
6.835 
6.980 
7. 125 
7.275 
7.420 
7.565 
7.710 
7.855 
8.000 
8.145 
8  290 
8.435 
8.580 
8  730 


600 
0.175 
0.349 
0.524 
0.698 
0.873 
1.047 
1.222 
1.396 
1.571 
1 . 746 
1 . 920 
2. 142 
2.268 
2.445 
2.619 
2.893 
3.067 
3.141 
3.315 
3.492 
3.666 
3.840 
4.014 
4. 188 
4.365 
4.539 
4.713 
4.887 
5.061 
5.238 
5.412 
5.586 
5.700 
5.934 
0. 108 
6.282 
6.456 
6.630 
6.810 
6.984 
7.158 
7.332 
7.500 
7.680 
7.854 
8.028 
8.202 
8.376 
8.550 
8.730 
8.904 
9  07S 
9.252 
9 . 426 
9.600 
9.774 
9.948 
10. 122 
10  296 
10  176 


700 

0.204 

0.407 

0.611 

0.815 

1.018 

1.222 

1.425 

1.029 

1.833 

1 . 837 

2.290 

2.491 

2.696 

2.852 

3.055 

3.358 

3.562 

3 . 665 

3.808 

4.074 

4.277 

4.480 

4.683 

4.880 

5  092 
5.295 
5.498 
5.702 
5.905 

6  111 
6.314 
6.517 
6.720 
6.923 
7. 126 
7.329 
7.532 
7.735 
7.945 
8.148 
8.351 
8.554 
8.757 
s  960 
9  163 
9  366 
9  569 
9.772 
9  975 

10. 185 
10.388 
10  591 
10.794 

10  997 
11 .200 
1 1 . 403 

1 1  606 
1 1 . 809 
12.012 

12  222 


800 
0.233 
0.405 
0.698 
0.931 
1.164 
1.396 
1.629 
1.862 
2.094 
2.328 
2.560 
2.792 
3.026 
3.25S 
3.492 
3.724 
3.956 
4.  188 
4.420 
4  650 
4.888 
5. 120 
5. 352 
5.584 
5.820 
6.052 
6.284 
6.516 
6.748 
6.984 
7.216 
7.448 
7.680 
7.912 
8.144 
8.276 
8 . 60S 
8.840 
9.0N0 
9.312 
9.544 
9 . 776 
10  00S 
10.240 
10  472 

10  704 
10.936 

11  .  168 
1 1 . 400 
11.640 
1 1  832 
12. 104 
12.336 
12.568 
12.800 
13.032 
13.364 
13.496 
13  728 
13  968 


900 

0.262 

0.524 

0.785 

1.047 

1 . 309 

1.571 

1.833 

2.094 

2  .  355 

2.619 

2.880 

3.  141 

3.405 

3.666 

3.927 

4. 188 

4.452 

4.713 

4  974 
5.238 

5  499 
5.760 
6.021 
6.282 
6.543 
6.804 
7.065 
7.335 
7.596 
7.857 
8, 118 
8.379 
8.640 
8.901 
9  162 
9  423 
9  684 
9  9-1.', 

10.215 
10.476 
10.746 
10  99S 
1  1  2511 
1 1 . 520 
11.781 

12  042 
12.303 
12.564 
12.825 
13.096 
13,356 
13.617 

13  878 

14  139 

14  400 
14.661 
14.922 
15.183 
15.444 

15  714 


1000 
0.291 

0  582 
0.873 
1.164 
1.455 

1  746 
2.040 
2.330 
2.620 
2.910 
3  200 
3.490 

3  780 

4  070 
4 . 360 
4 . 652 
4.950 
5.240 
5.530 
5.820 
6.  110 
6  400 

6  690 
6.980 

7  270 
7 . 560 
7.850 
8.150 
8.440 
8.730 

9  020 
9.310 
0.600 
9.890 
10, 180 
10.470 
10.760 
1 1 . 050 
1 1  . 
11 
11 


.  350 
.640 


930 

12  220 
12.510 
12.800 

13  090 
13  380 
13.670 
13.960 
14.250 
1  1  550 
14.840 
15  130 
15  420 

15  710 

16  00(1 
16  290 

16  580 
16.870 
17. 160 

17  460 


660 

0.20 

0.40 

0  59 

0.79 

0.99 

1.19 

1.32 

1.52 

1.72 

1.91 

2.  11 

2.31 

2.51 

2.71 

2  90 
3. 10 
3.30 

3  43 
3.63 
3.83 
4. 
4. 
4.42 
4.62 
4.82 
5.02 
5.21 
5.41 
5.54 
5.74 
5.94 
6  14 
6.34 
6.53 
6.73 
6.-93 


8.45 
S  6.1 


1320 
0.40 
0.79 


1 

1.52 
1  91 

2.31 
2.71 


Hi 


.22 
.62 


03 

.22 


u 


8.84 
9. 
9. 
9.43 
9 . 64 
9.77 
9.97 

10  16 
10 


(II 

.24 


36 


10. 
10 
11 
11 
I  I 


3 
3.43 
3.83 
4 
4 
5.02 
5.35 
5.74 
6. 14 
6.53 
6.93 
7.33 
7.66 

8  05 
8.45 
8.84 

9  24 
9.57 
9  97 

10.36 
10  76 
11 
11 

11 . 88 
12.28 
12.67 
13  07 

13  46 
13.79 

14  19 

14  59 
14.98 

15  38 

15  77 

16  10 
16.-50 
Hi.  90 

17.29 
17.69 
IS  02 
IN. 41 
18.8] 
19  21 
19  (ill 
19  99 

20.33 

20. 

21. 

21  52 

21  91 

22  24 

22  64 

23  03 


12 


2640 
0  79 
1.51 
2.31 
3.04 

3  83 

4  62 
5.41 
6.14 
6.93 
7.66 
8.45 
9.24 
9.97 

10.76 
11.48 
12.28 
13.07 
13.86 
14 . 59 
15  38 
16.  10 
10  90 

17.69 
18.41 
19  21 
19  93 
20.72 
21.52 
22  31 
23.03 
23.83 
24 . 55 
25.34 
26.  14 
26.86 
27,65 
28. 
29.  17 
29  96 
30,76 
31.48 
32.27 

33  00 
33.79 

34  58 
35 
36 
36 

37  62 

38  41 

39  20 
39.93 

40  72 

41  45 

42  24 

13  03 

13  76 
44 . 55 
45 .  28 
46  07 


5280 


3s 


31 
10 

.83 


1.51 
3  04 
4.62 
6.  14 
7.66 
9  24 
10,76 
12.28 
13.86 
15.38 
16.90 
18.41 
19 . 93 
21  52 
23  03 
24.55 
26  14 
27.65 
29  17 
30.76 
32  27 
33.79 
35.31 
36  83 

38  41 

39  93 
4 1  45 

43  03 

44  55 
46  07 
47.65 

49  17 

50  69 

52  21 

53  72 
55  31 
56.83 
5s  ;ii 
59  93 

61  45 

62  96 
64 . 55 
66  07 
67.5.S 
69.  12 
70.65 


.  is 
71 

.24 
.82 
.  36 


42 


73 
75 
76 
78 

79  Si) 
81 
82 
N4  4S 
si;  hi 
87.54 
89.07 
90  60 
92  19 


Min. 


3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
•22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
14 
45 
46 
47 
48 
49 
50 
51 

53 


56 
57 
58 
59 
60 
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DUMP  TRESTLES  ON  THE  CANADIAN  NORTHERN  RY. 
These  deliver  the  spoil  from  sidehill  cuts  clear  of  the  Grand  Trunk  Pacific  Ry.  beneath 


distance  of  4,000  ft.,  the  two  lines  being  so  close  together. 
Three  of  these  are  shown,  and  they  are  on  both  sides  of  the 
tunnel,  the  west  portal  of  which  appears  in  the  view.  Over 
the  six  chutes  about  307,270  cu.yd.  of  material  was  dumped, 
mostly  rock.  This  work  was  under  the  direction  of  M.  H. 
MacLeod,  General  Manager  and  Chief  Engineer  of  the  Cana- 
dian Northern  Ry. 

The  Gasoline  Saw  used  for  jointing  roof  plank  on  a  cir- 
cular reservoir,  as  described  in  our  issue  of  No.  25,  is  shown 
in  the  photograph  herewith,  sent  by  the  Allinson  &  Cole  Con- 


wheels.  Ordinary  cast-iron  wheels  have  not  given  satisfac- 
tory service,  and  experiments  with  different  grades  of  chilled 
cast-iron,  semi-steel  and  other  materials  have  not  yet  brought 
forward  a  wheel  that  will  stand  the  work.  The  trucks  prob- 
ably will  be  replaced  by  others  carrying  more  wheels. 

Stair  Treads  of  Concrete-Filled  Channels  are  used  in  a  new 
water-works  plant  at  Crewe,  Va  Each  tread  is  a  10-in.  15- 
lb.  channel  with  flanges  turned  up,  carried  by  the  stair  strings 
by  means  of  l%xl%xft  seat  angles.  The  strings  also  are  10- 
in.  15-lb.  channels,  flanges  turned  out.  The  treads  are  simply 
filled  with  concrete  to  the  level  of  the  top  of  the  flanges,  mak- 
ing a  simple  and  satisfactory  tread  with  protected  edge. 
Anderson  &  Christie,  of  Charlotte,  N.  C,  are  the  engineers  of 
the  station. 

Homemade  Reflectors  for  Electric  Lights  on  construction 
work  were  recently  noted  on  two  jobs  as  far  apart  as  South- 
ern California  and  Long  Island,  New  York.  These  reflectors 
are  made  of  bright  new  dishpans,  with  four  or  more  sockets 
for  incandescent  lamps  roughly  riveted  to  the  bottom.  As 


GASOLINE  SAW  USED  FOR  JOINTING  ROOF  PLANK  OF 
CIRCULAR  RESERVOIR 

struction  Co.  The  advantage  of  the  rig  over  a  motor-driven 
saw  previously  used  was  its  being  self-contained,  free  of 
wires  or  cables.  , 

Portable  Concreting  Plants  are  used  on  two  contract  sec- 
tions of  a  large  water  conduit  for  the  Greater  Winnipeg- 
water-supply,  now  under  construction  in  Canada.  The  con- 
crete mixer  is  installed  upon  a  car  which  runs  on  a  track 
laid  along  one  side  of  the  trench.  Each  contractor  is  re- 
quired by  the  specifications  to  provide  a  300-ft.  platform  along 
the  railway  of  the  Water  District,  and  upon  this  platform  the 
District  delivers  the  gravel  and  sand.  A  stiff  leg  derrick 
mounted  on  trucks  on  a  broad-gage  track,  equipped  with  a 
10-cu.ft.  bottom-dump  bucket,  handles  the  materials  to  the 
mixer.  The  sand  and  gravel  are  shoveled  from  the  platform 
into  the  buckets.  Then  either  the  derrick  is  moved  to  the 
mixer  or  the  concreting  car  is  run  back  to  a  point  opposite 
the  derrick.  James  H.  Fuertes,  consulting  engineer  for  the 
District,  states  that  considerable  difficulty  has  been  experi- 
enced with  these  plants  owing  to  the  breaking  of  the  truck 


HOMEMADE  REFLECTORS  FOR  INCANDESCENT  LIGHTS 

long  as  they  stay  bright  the  dishpans  are  about  as  cheap 
'and  effective  as  any  reflector  that  can  be  had;  and  as  the 
I  lifer  of  a  reflector  on  a  construction  contract  is  likely  to 
•  be  short,  these  dishpans  probably  stay  bright  as  long  as 

tliev  are  recognizable  as  reflectors. 
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Broad  Fatemt  Pirniacapl©s  ^imd 
M,©!iraf©23cc©d!  Cojacireft© 

The  decision  of  Judge  Lewis  in  the  United  States 
District  Court  at  Denver  on  the  Luten  concrete  bridge 
patents,  noted  in  full  on  another  page,  is  important  not 
so  much  because  of  its  special  application  to  the  bridge 
or  to  the  patents  in  question  but  because  it  lays  down  with 
commendable  lucidity  a  principle  long  contended  for  by 
engineers  but  rarely,  and  then  reluctantly,  admitted  by 
lawyers  and  the  courts.  This  principle  is  that  the  ar- 
rangement of  metal  parts  in  a  body  of  reinforced  concrete 
to  resist  the  stresses  which  are  set  up  involves  merely 
mechanical  design  and  not  invention. 

It  is  an  accepted  principle  of  patent  law  that  in  order 
to  be  patentable  an  invention  must  embody  something  else 
than  mere  mechanical  design.  It  is  indeed  difficult  to 
draw  the  line  between  design  and  invention  or  to  lay  down 
any  hard  and  fast  rule  by  which  to  distinguish  between 
them.  This  much  can  be  said,  however :  That  if  a  struc- 
ture involves  nothing  more  than  skilled  proportioning 
of  parts  to  resist  the  stresses  to  which  they  are  subjected 
the  courts  are  not  likely  to  sustain  a  patent  upon  it.  Sim- 
ply to  describe  and  spread  upon  the  patent  records  a  com- 
bination of  parts  never  used  before  does  not  give  a  man  the 
right  to  a  monopoly  of  that  particular  combination  and 
power  to  collect  damages  from  anyone  else  who  may  de- 
sire to  use  it.  In  order  that  a  patent  shall  be  valid 
it  must  cover  an  actual  invention.  What  the  Germans 
call  "a  new  technical  effect"  must  be  produced. 

It  follows,  then,  in  the  opinion  of  Judge  Lewis  that 
as  the  essence  of  patentability  is  invention  and  not  the 
adaptation  of  known  design,  patents  involving  the  ar- 
rangement of  reinforcement  in  concrete  are  not  valid, 
mainly  because  fifty-odd  years  ago  Francois  Coignet  de- 
scribed the  reinforcement  in  concrete  as  "a  metallic  frame- 
work linked  or  arranged  so  as  to  strengthen  the  same." 

In  the  few  reinforced-concrete  patent  suits  that  have 
hitherto  come  to  a  regular  trial,  the  judges  as  a  rule  have 
not  been  able  to  follow  the  general  principle  to  its  spe- 
cific instance.  They  have,  indeed,  been  overwhelmed 
with  the  apparent  novelty  of  reinforced  concrete  and  have 
been  ready  to  accept  its  manifold  variations  as  absolutely 
novel  structural  effects  demanding  the  extraordinary  skill 
of  the  inventor  rather  than  the  art  of  the  designer.  These 
decisions  engineers  have  constantly  resented  and  the  de- 
mands for  royalties  have  been  consistently  regarded  as  im- 
positions, not  because  of  a  wish  to  deprive  the  so-called 
inventor  of  the  profit  of  his  thought,  but  because  of  a 
feeling  that  the  inventor  was  capitalizing  for  his  own  bene- 
fit the  accrued  knowledge  of  the  profession. 

In  its  narrow  application  the  Lewis  decision,  if  upheld 
m  the  higher  courts,  will  measurably  clear  the  reinforced- 
eoncreje  patent  situation.  It  will  sweep  aside  the  numer- 
ous annoying  patents  in  which  a  clever  engineer  has  had 
recorded  in  the  files  of  the  Patent  Office  various  distri- 
butions of  reinforcing  rods  in  so  many  arrangements  that 
it  is  practically  impossible  to  reinforce  a  structure  with- 
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out  imitating  one  of  them.  It  will  perhaps  call  to  the 
attention  of  less  analytical  judges  that  because  an  engi- 
neer shows  in  his  patent  drawings  a  retaining  wall  with 
the  reinforcing  rods  clearly  outlined  in  its  section  he  has 
not  improved  on  the  idea  of  a  predecessor  who  many 
years  before  showed  that  same  wall  without  the  rods 
therein  specifically  indicated. 

In  its  broader  sense,  however,  the  decision  should  have 
a  far-reaching  effect  on  all  structural  patents,  for  it  should 
serve  to  emphasize  the  fact  that  any  structure  which  a 
competent  engineer  would  naturally  arrive  at  through 
the  orderly  development  of  the  principles  of  design  cannot 
be  held  as  an  invention.  It  would  prevent,  for  instance, 
the  patenting  of  a  fish-bellied,  separately  cast  reinforced- 
concrete  T-beam  for  a  bridge  girder,  because  an  engineer 
of  ordinary  accomplishments  would  soon  come  to  the 
conclusion  in  the  course  of  his  design  of  a  separately  cast 
concrete  girder  that  material  could  be  saved  by  reducing 
the  depths  at  the  ends.  Yet  such  a  girder  has  been  pat- 
ented, and  royalties  are  being  demanded  for  its  infringe- 
ment. 

Especially  noteworthy,  also,  in  Judge  Lewis'  decision 
is  his  reference  to  the  prior  decisions  in  favor  of  the  Luten 
patents  in  suit.  It  has  become  the  custom  in  patent 
cases — a  custom  for  which  there  is  much  to  be  said — to 
allow  decisions  in  favor  of  a  patent  in  one  judicial  circuit 
practically  to  control  the  decision  in  other  circuits.  In 
the  present  case  it  was  urged  on  behalf  of  the  patents 
in  suit  that  decisions  in  favor  of  Luten  had  been  ren- 
dered in  fourteen  other  suits  involving  the  validity  of 
these  patents.  Concerning  these  decisions,  however,  Judge 
Lewis  says : 

In  all  of  those  cases  the  decrees  and  judgments  offered 
in  evidence  show  that  they  were  had  either  pro  confesso  or 
by  agreement,  and  if  not  by  agreement,  it  is  admitted  that  no 
defense  was  in  fact  made.  .  .  .  Experience  has  given  me 
the  impression  that  it  has  become  a  favored  method  to  follow 
that  practice  for  the  principal  purpose  of  thus  building  a  basis 
on  which  to  attempt  to  sustain  a  patent  when  it  is  later  seri- 
ously contested. 

At  the  present  time  royalties  are  being  demanded  on 
account  of  some  other  patents  on  reinforced-concrete 
construction  on  the  basis  of  prior  decisions  sustaining 
the  validity  of  the  patents.  In  view  of  the  foregoing 
statement  by  Judge  Lewis,  it  is  probable  that  there  will 
be  a  very  careful  overhauling  of  the  records  in  these 
cases,  and  it  may  well  be  that  the  courts  will  be  more 
inclined  to  investigate  these  prior  decisions  than  has  been 
the  case  hitherto. 

IEsaglia©©raiag<=»S©cn©tty  Cleavage 

Why  cannot  there  be  a  single  engineering  society  for 
all  America  ?  One  answer  is  that  there  is  altogether  too 
much  cleavage  in  the  profession,  both  vertical  and  hori- 
zontal. The  vertical  cleavage  follows  both  professional 
and  geographical  lines.  Although  lateral  pressure  tends 
to  close  up  the  breaks  here  and  there,  constant  and  seem- 
ingly irresistible  forces  continually  open  up  new  gaps, 
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resulting  in  brand-new  societies  or  at  the  least  the  for- 
mation of  sections  and  subsections  in  old  ones.  As  to 
horizontal  cleavage,  this  is  in  evidence  at  the  organization 
of  every  society  that  has  classes  or  grades  of  membership. 
In  the  course  of  time  the  class  or  grade  consciousness  in- 
creases to  such  an  extent  that  new  societies  are  formed 
from  both  the  higher  and  the  lower  strata.  Notable  ex- 
amples of  horizontal  cleavage  and  the  beginning  of  separ- 
ate existence  are  the  American  Institute  of  Consulting 
Engineers,  formed  a  few  years  ago  to  further  the  inter- 
ests of  super-engineers,  and  several  recently  organized  so- 
cieties for  the  uplift  of  subclass  engineers. 

The  onlooker  can  find  much  to  interest  him  in  study- 
ing these  engineering-society  cleavages.  He  sees  no  end 
to  the  breaks  and  separations,  but  in  them  all,  regard- 
less of  occupational  or  geographical  divisions  and  class  or  • 
caste  distinctions,  there  can  always  be  seen  the  weak- 
nesses and  foibles  as  well  as  the  nobler  elements  of  human 
nature. 

Let  us  take  the  super-engineers,  as  best  fitted  by  their 
elevated  position  to  be  exposed  to  view.  Hours  of  discus- 
sion have  been  devoted  by  them  to  the  pros  and  cons 
of  disciplining  some  member  against  whom  complaint  of 
unprofessional  conduct  has  been  lodged.  In  these  discus- 
sions there  has  been  a  tendency  to  a  sharp  division — hori- 
zontal or  vertical,  as  one  may  choose  to  call  it — into  two 
portions,  one  party  ready  to  excuse  or  palliate  an  alleged 
ethical  offense,  the  other  uncompromisingly  refusing  to 
do  so. 

Or,  again,  take  the  super-engineer's  recent  division — 
be  it  horizontal  or  vertical — over  the  ethics  of  serving  as 
i •( insulting  engineer  for  a  company  or  project  in  which  the 
consultant  has  a  proprietary  interest.  This  subject  has 
agitated  the  super-engineers  for  more  than  a  year.  True, 
the  question  was  brought  up  by  would-be  members — 
mining  engineers — who  in  seeking  admission  to  the  super- 
engineer's  society  found  that  its  code  of  ethics  forbade 
the  practice  just  mentioned.  The  question  having  been 
referred  to  the  proper  committee,  a  report  was  submitted 
in  September,  1914,  to  the  effect  that  the  rules  of  the  so- 
ciety ought  not  to  be  modified  "to  suit  the  convenience  of 
any  particular  branch  of  the  profession,"  since  "to  do  so 
would  mean  the  loss  of  what  has  been  gained  by  us  dur- 
ing the  years"  the  rules  have  been  in  effect.  What  the 
membership  at  large  or  those  at  the  meeting  thought  of 
this  conclusion  each  reader  may  infer  for  himself  from 
the  statement  that  the  "report  was  ordered  filed." 

The  question  would  not  stay  down.  In  April,  1915, 
a  letter  reached  the  secretary  stating  "why  mining  engi- 
neers could  not  subscribe"  to  the  rules.  This  letter 
was  sent  to  all  the  super-engineers.  The  result  was  evi- 
dence of  cleavage — horizontal  or  vertical — but  by  only 
nine  members.  These  nine  "favored  amendment"  of  the 
rules.  The  majority  of  the  committee  held  fast  to  the 
rules.  A  minority  was  "unable  to  agree"  that  the  rules 
ought  to  remain  unchanged,  but  thought  it  "inexpedient 
to  submit  a  minority  report  at  this  time." 

All  of  which  shows  that  the  super-engineers  are  still 
human  beings,  subject  to  much  the  same  laws  of  cleavage 
as  cause  the  sub-engineers  to  subdivide  into  various  classes 
or  strata.  Until  these  cleavage  forces  cease  acting  there 
will  be  not  one  but  an  ever-increasing  number  of  engi- 
neering societies — a  condition  not  without  its  compensa- 
tions, although  a  change  in  some  of  the  cleavage  lines 
would  be  wholesome. 


Ts'Siaims  (Dim  St!©<ep  (Grirsidles 

The  terrible  railway  accident  on  the  Mexican  railway 
in  which  some  300  people  were  killed  and  injured,  as 
noted  last  week,  seems  to  have  been  due  largely  to  care- 
less operation  of  the  line  under  semi-military  control. 
A  careful  engineman  finding  his  train  detached  on  a  4% 
grade  would  surely  have  realized  that  the  brakes  would 
hold  the  cars  and  would  have  ascertained  the  position 
of  the  train  before  backing  up  at  such  speed  as  to  strike 
the  train  and  drive  it  downhill.' 

While  this  railway  has  been  notably  free  from  accidents, 
consideration  may  well  be  given  to  the  protection  of  traffic 
on  its  long,  steep  and  winding  stretch  of  line.  No  such 
action  can  be  expected,  however,  until  Mexico  is  in  a 
more  settled  condition  and  railway  operation  again  on  a 
normal  basis.  Catch  sidkigs  at  intervals  and  guard  rails 
on  the  curves  might  be  provided,  but  an  accident  might 
easily  occur  between  the  sidings,  or  the  speed  prove  too 
great  for  the  guard  rails  to  be  effective.  Emergency 
chain  couplings  to  the  engine,  normally  slack,  might  also 
be  used.  Probably  the  most  effective  mechanical  preven- 
tive of  runaways  would  be  brakes  so  adjusted  that  they 
will  hold,  and  at  least  prevent  a  detached  car  or  train 
from  attaining  dangerous  speed.  In  the  case  of  descend- 
ing trains,  practically  all  reliance  must  be  placed  on  the 
brakes. 

Tlh©  ILisvIb®^©^0©  Wag©  sviad  tK@ 
<Oitw  Eiagpia©©^9®  Salaury 

If  the  service  of  day  laborers  is  worth  $2.50  a  clay  to 
a  city,  how  much  should  the  city  engineer  be  paid  ?  The 
question  has  just  arisen  at  Aberdeen,  Wash.  That  enter- 
prising city  is  about  to  spend  $400,000  for  a  new  water- 
supply.  On  a  night  when  the  City  Council  was  taking 
action  to  further  the  project  an  ordinance  was  passed 
establishing  $2.50  as  a  minimum  wage  for  city  laborers 
and  for  laborers  on  municipal  contract  work.  Another 
ordinance  was  passed  raising  the  salary  of  the  city  engi- 
neer, on  account  of  the  extra  work  in  sight,  from  $175  to 
$250  a  month.  The  worthy  mayor  promptly  announced 
that  he  would  veto  the  salary-increase  ordinance.  Among 
the  dire  results  predicted  if  the  salary  increase  stands 
are  that  taxpayers  would  "be  more  critical  of  the  engineer 
and  condemn  him  more  in  case  of  small  mistakes"; 
"dissatisfaction  among  his  helpers" ;  some  "will  begin  to 
believe  that  the  $400,000  voted  by  the  people  is  a  sort  of 
'pork  barrel'  from  which  everyone  has  a  right  to  grab 
and  get  a  big  handful";  right-of-way  owners  "will  want 
more  for  their  property  than  it  is  actually  worth";  "to 
increase  the  engineer's  salary  at  this  time  would  be  harm- 
ful to  the  economic  building  of  the  system." 

The  mayor  graciously  or  justly  remarks  that  no  one  m 
Aberdeen  "is  giving  more  time  to  the  city  and  thinking 
more  about  its  projects"  than  the  city  engineer;  but  he 
adds  that  the  "water  project  is  demanding  sacrifices  from 
everybody,"  including  taxpayers,  city  engineer,  city  at- 
torney, councilmen  and  practically  every  city  official. 
Finally,  the  mayor  believes  that  the  opportunity  the 
project  affords  the  city  engineer  "to  display  his  real 
mettle"  will  partly  compensate  him  "for  a  smaller  salary 
than  might  be  allowed  him  somewhere  else." 

The  mayor  is  not  recorded  as  saying  a  word  against 
$■2.50  a  day  as  a  minimum  for  laborers.    That  price  may 
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or  may  not  be  excessive  in  Aberdeen.  But  is  not  the 
engineer  as  well  as  the  laborer  worthy  of  his  hire,  mini- 
mum wage  and  all  ? 

Justice  to  the  Aberdeen  council  makes  it  necessary  to 
say  that  the  vote  in  favor  of  the  minimum  wage  for  the 
laborers  appears  to  have  been  7  to  5,  while  that  for  giving 
the  city  engineer  $3,000  instead  of  $2,100  a  year  was  10 
to  2.  If  the  mayor  vetoes  the  salary  increase  there  would 
therefore  seem  to  be  an  excellent  chance  that  the  council 
will  muster  the  necessary  two-thirds  vote  to  override  the 
veto.  If  so,  it  seems  perfectly  safe  to  say  that  instead 
of  the  dire  results  predicted  by  the  mayor  the  small  sum 
involved  will  prove  to  be  money  well  invested. 

Since  the  foregoing  paragraphs  were  written,  news  has 
come  across  the  continent  that  shows  the  council  lacked 
the  backbone  credited  to  it,  since  it  repealed  the  salary- 
increase  ordinance  before  the  mayor  vetoed  it.  No  word 
has  come  that  the  laborer's  minimum-wage  ordinance 
has  been  repealed. 

A  Way  T®  Pay  ffosp  <G@@d  Roads 

Missouri  is  one  of  the  few  states  which  has  not  yet 
embarked  on  an  extensive  state-road  building  program, 
and  so  the  people  of  that  state  are  still  listening  to  the  old 
familiar  good-roads  arguments.  That  farmers'  hauling 
costs  may  be  reduced  from  30  or  40c.  to  5c.  per  ton-mile 
by  good  roads  is  an  argument  as  old  as  the  good-roads 
movement,  but  Fred  D.  Gardner  in  a  recent  address  before 
the  Implement,  Vehicle  and  Hardware  Association  of 
St.  Louis  put  forth  another  argument,  the  proof  of  which 
may  be  more  easily  demonstrated.  He  would  assess  every 
owner  of  a  motor  vehicle  $10  per  year  for  five  years,  thus 
providing  an  estimated  fund  of  $5,000,000  for  road 
improvement.  He  claims— and  he  is  a  transcontinental 
motor  tourist — that  each  motor-vehicle  owner  would  save 
at  least  $50  a  year  in  tires  by  the  introduction  of  smooth, 
hard  roads. 

The  wear  and  tear  on  automobile  bodies  and  tires  be- 
cause of  rough  roads  ought  to  be  much  more  demonstrable 
to  good-roads  propagandists  than  the  reduction  of  farm 
hauling  costs.  The  farmer  argument  has  been  over- 
worked.   Why  not  face  the  issue  thus  squarely  and  ask 


those  who  want  good  roads  most  to  share  the  cost  directly, 
at  least  in  proportion  to  their  actual  saving  by  the  im- 
provements? Of  course  the  howl  from  the  automobile 
owners,  both  individually  and  in  associations,  will  be 
louder  than  their  present  "good-roads"  clamor,  but  per- 
haps they  could  be  made  to  see  the  light. 

m 

Ae^os  off  Traciiag  ClotH  at&d 
KI@g>s]h<esidls  off  Imlk 

A  large-sized  filing  cabinet  will  be  needed  by  the 
Valuation  Division  of  the  Interstate  Commerce  Com- 
mission at  Washington,  D.  C.  The  law  requires  every 
steam-railway  carrier  to  file  with  the  commission  maps 
and  profiles  of  its  entire  system.  The  maps  are  of  standard 
size,  23x55  in.  inside  the  border  lines,  on  scales  of  100, 
200  or  400  ft.  =  1  in.  The  profiles  are  10x55  in.  inside 
the  borders  and  on  a  scale  of  20  ft.  =  1  in.  vertical 
and  400  ft.  =  1  in.  horizontal. 

It  is  estimated,  according  to  F.  C.  Sheperd  in  a  paper 
presented  before  the  Boston  Society  of  Civil  Engineers, 
that  the  Boston  &  Maine  R.R.  will  have  to  file  about 
3,000  maps  and  750  profiles.  The  Boston  &  Maine  R.R. 
comprises  2,300  mi.  of  track.  There  is  about  370,000 
mi.  of  track  in  the  United  States,  and  computing  the 
number  of  maps  required  by  the  same  ratio  as  on  the 
Boston  &  Maine,  we  have  484,000  maps  and  121,000 
profiles. 

These  Government  file  maps  must  be  on  tracing  cloth., 
which  will  require  about  537,000  sq.yd.  (4,840,000  sq.  ft.) 
of  plain  tracing  cloth  and  67,000  sq.yd.  (600,000  sq.ft.) 
of  profile  tracing  cloth  (Plate  A).  As  the  railways  will 
very  likely  not  want  to.  file  the  originals  with  the  Govern- 
ment, tracing-cloth  copies  of  the  originals  will  have  to 
be  made,  doubling  the  consumption  of  tracing  cloth  to 
1,000,000  sq.yd.  and  130,000  sq.yd.  respectively — a  total 
of  1,130,000  sq.yd. 

Engineering  Neivs  is  informed  from  reliable  sources 
that  ordinary  tracings  require  about  one  quart  of  black 
drawing  ink  to  every  100  sq.yd.  of  tracing  cloth,  so  for 
these  railway-valuation  maps  about  11,300  quarts  of 
drawing  ink  will  apparently  be  the  quantity  required. 


How  T®  ILaglht  MasGfiimfl(  F 


Sir — I  have  noticed  some  discussion  by  T.  R.  Martin 
and  others  in  the  last  numbers  of  Engineering  News  on 
the  best  way  to  light  the  ordinary  safety  blasting  fuse. 
I  have  had  my  share  of  nervous  thrills  in  trying  to  light  a 
stubborn  fuse  with  others  burning  beside  me  and  have 
found  that  the  best  way  to  "spit"  a  number  of  fuses  is  to 
use  a  short  piece  of  the  blasting  fuse  itself. 

Notch  the  short  piece  along  one  side,  every  inch  or  so 
m  length,  open  the  notches  so  that  the  powder  is  exposed 
and  light  the  short  piece.  At  every  notch  the  powder  will 
spit  such  a  strong  flame  that  it  will  be  a  very  stubborn 
fuse  indeed  that  will  not  be  lighted  instantly  by  it. 

Wenatchee,  Wash.,  Oct.  26,  1915.       F.  j.  Sharkey 


Sewes3  (Gagpsag  at  Seattle  aim 
ILfiglmt  off  Sto  ILo^aas  Gagaiags 

Sir — In  connection  with  the  article  on  sewer  gaging 
in  Seattle  published  in  your  issue  of  Oct.  28,  I  wish  from 
our  experience  in  St.  Louis  to  offer  a  few  comments  and 
suggestions. 

The  sewer-gaging  work  in  St.  Louis  was  star  •  !  in 
1910  and  has  been  kept  up  carefully  and  on  an  extended 
scale  since  that  time.  We  now  have  in  the  sewers  about  29 
gages  of  the  Bristol  and  Foxboro  types.  We  are  also 
using  about  six  tipping-bucket  rain  gages,  besides  a  num- 
ber of  standard  gages. 

Our  first  installation  of  the  Bristol  gages  was  similar 
to  that  described  by  Mr.  Silliman,  and  we  experienced 
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all  of  the  troubles  that  he  has  described,  and  some  others. 
We  found  that  our  "moisture-proof"  cases  were  not 
moisture-proof  when  installed  in  the  sewer  manholes, 
and  at  the  end  of  the  first  year  these  cases  were  set  on 
posts  back  of  the  curb  line,  the  air  tube  being  carried 
under  the  pavement  into  the  sewer. 

We  found  that  the  accumulation  of  rubbish  on  the 
bulbs  when  supported  in  the  center  of  the  sewer  was  so 
great  as  practically  to  destroy  the  value  of  the  records 
and  in  our  present  work  the  bulbs  are  installed  in  wooden 
boxes  bolted  to  the  side  of  the  sewer  and  set  high  above 
the  ordinary  flow  of  sewage.  In  fact,  we  have  found 
that  the  results  from  light  rains  are  of  so  little  value  that 
in  most  cases  the  bulbs  are  installed  just  below  the 
spring  lines  of  the  sewer.  These  boxes  are  in  the  shape 
of  flat  triangles,  with  the  long  side  against  the  sewer 
wall,  and  have  a  coarse  wire  mesh  on  top  and  bottom.  * 
We  also  had  a  great  deal  of  trouble  with  the  regulation 
of  the  clocks  on  these  gages,  particularly  in  the  earlier 
years,  and  even  now  it  is  sometimes  necessary  to  prorate 
an  error  of  several  minutes  throughout  the  48-hr.  run. 
Owing  to  the  large  number  of  gages  in  use  and  to  the 
fact  that  we  could  only  keep  two  trained  observers 
on  this  work,  we  have  found  it  advisable  and  entirely 
satisfactory  to  allow  the  instruments  to  run  around  twice, 
and  have  never  had  a  case  where  we  were  not  able  to  iden- 
tify the  lines  to  their  proper  days. 

In  studying  the  Seattle  charts  I  have  noticed  two  eccen- 
tricities which  might  be  explained  by  some  of  the  expe- 
riences that  we  have  had.  Their  chart  from  May  27  shows 
the  peak  of  the  flow  at  about  2 :  33  p.m.,  while  there  is 
no  reason  whatever  for  its  occurrence  before  2 :  43  p.m. 
Here  I  would  suggest  that  there  was  probably  some 
trouble  with  clock  regulations. 

Their  chart  for  Nov.  10  and  11  shows  an  almost  in- 
stantaneous rise  at  12 :  30  midnight,  which  the  rainfall 
could  not  possibly  account  for.  From  similar  experiences 
I  would  like  to  ask  Mr.  Silliman  whether  it  is  not  possible 
that  the  first  rush  of  the  water,  bringing  down  a  large 
amount  of  debris,  may  not  temporarily  have  created  a 
dam  against  his  sewer  bulb. 

I  do  not  think  Mr.  Silliman's  definition  of  the  per- 
centage of  runoff  is  clear;  or  at  least  according  to  my 
reading  of  it,  the  factor  described  is  not  one  usually 
used. 

I  think  Mr.  Silliman  is  in  error  in  describing  the  dis- 
trict gaged  as  a  20-min.  district.  The  district  is  of  a 
very  peculiar  shape,  and  I  believe  that  if  sewers  were  being 
designed  for  it,  it  would  be  found  that  the  maximum  dis- 
charge would  result  from  the  heaviest  15-min.  rain  falling 
on  the  body  of  the  district  and  ignoring  the  two  long 
tongues. 

By  inspection  of  these  figures  for  running  time  the  total 
drainage  area  seems  to  be  divided  about  as  follows : 

Per  Cent. 
12 

Within    5-min.    time.   45 

From  5-  to  10-min.  time   35 

Prom  10-  to  15-min.  time   g 

PrThe15timtes1frenifnortfl™w  through  'the  sewer-  only! ' ' 

As  all  of  his  grades  are  apparently  very  steep,  the 
time  of  flow  to  the  inlet  should  not  be  over  5  min.  It 
should  therefore  be  apparent  that  for  the  first  5  min.  after 
the  beginning  of  the  rain  there  should  be  practically  no 
runoff;  for  the  second  5  min.,  only  from  about  127c  of  the 
area;  'that  for  an  intense  precipitation  lasting  only  5 


min.  the  maximum  flow  should  occur  aoout  15  min.  after 
the  beginning  of  the  rain;  for  an  intense  precipitation 
approximately  uniform  for  10  min.  the  maximum  flow 
should  occur  20  min.  after  the  beginning  of  the  rain  and 
that  the  same  would  be  true  for  a  uniform  precipitation 
for  a  15-min.  duration. 

Referring  again  to  the  records  given,  the  storm  of  Nov. 
10  and  11  was  uniform  for  15  min.;  but  from  the  chart 
it  appears  that  the  peak  did  not  occur  until  30  min.  after 
the  beginning  of  the  rain.  This  is  not  only  not  in  accord 
with  the  conclusions  drawn  by  Mr.  Silliman,  but  it  is  so 
unusual  that  it  seems  advisable  to  ask  how  the  0.08 
in.  of  rainfall  between  12:  35  and  1  a.m.  was  distributed. 
The  record  for  Oct.  30  gives  one  5-min.  period  of  very 
intense  precipitation  and  the  peak  occurs  apparently 
about  8  min.  from  the  beginning  of  this  period.  Here 
again  I  should  look  for  clock  trouble,  as  we  know  that  it 
is  impossible  that  the  water  from  a  large  proportion  of  the 
drainage  area  could  reach  the  gage  in  that  time. 

The  rain  of  June  6  is  continuous  for  20  min.,  and  as 
would  be  expected,  the  peak  occurs  25  min.  after  the  be- 
ginning of  the  rain.  This  is  again  divergent  from  the 
conclusions  which  Mr.  Silliman  draws.  The  gage  on  May 
27  shows  the  peak  occurring  at  the  end  of  the  first  5  min. 
of  precipitation,  when  it  is  obvious  that  no  more  than  15 
or  20%  of  the  drainage  area  could  be  tributary. 

I  should  not  have  thought  of  questioning  the  accu- 
racy of  the  observations  in  Seattle  were  it  not  that  the 
wide  divergence  in  results  is  so  nearly  paralleled  in  my 
own  experience,  and  further  that  in  my  work  more  de- 
tailed and  continued  study  had  not  offered  explanation 
of  the  inconsistencies. 

As  an  example,  we  had  three  gages  on  one  tangent  of  a 
9-ft.  sewer.  The  upper  two  were  about  800  ft.  apart, 
with  practically  the  same  drainage  area.  The  lowest 
gage  was  400  ft.  below  the  middle  one  and  a  3x4-ft.  sewer 
entered  about  100  ft.  above  it.  The  middle  gage  con- 
sistently through  all  records  showed  stages  that  indicated 
flows  of  from  70  to  95%  of  those  at  the  upper  one,  while 
the  lower  often  indicated  discharges  so  large  as  to  be  out 
of  all  proportion  to  the  increase  in  area.  The  installation 
of  additional  gages  indicates  that  there  must  be  an  accel- 
eration on  this  tangent,  and  hence  a  lowering  of  stage 
until  the  tributary  mentioned  is  reached,  when  the  stream 
is  so  badly  broken  up  that  something  similar  to  the  hy- 
draulic jump  occurs. 

Additional  study  is  being  made  to  determine  character- 
istic velocities  at  one  of  the  upper  gages,  from  which  it 
is  expected  all  the  records  can  be  corrected  within  reason- 
able limits. 

This  study  is  also  bringing  out  the  fact  that  the  flow 
in  sewers  does  not  occur  with  the  precision  and  propriety 
that  our  formulas  are  wont  to  assume.  It  also  has  in- 
dicated clearly  the  necessity  of  careful  attention  to  the 
small  details  of  curves  and  intersections. 

In  conclusion,  I  am  of  the  opinion  that  Mr.  Silliman 
has  made  a  mistake  in  attempting  to  make  any  deduc- 
tions from  four  records  of  a  single  gage,  and  I  cannot 
find  that  the  records  published  would  warrant  either  the 
conclusion  which  he  has  apparently  reached  or  any  others 
in  so  far  as  the  time  of  occurrence  of  the  maximum  flow 
is  concerned.  W.  W.  Hokner, 

Engineer  in  Charge  Sewer  Design. 

St.  Louis,  Mo.,  Nov.  3,  1915. 
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[Mr.  Silliman's  reply  to  Mr.  Homer's  letter  follows.— 
Editor.] 

Sir — I  have  read  Mr.  Horner's  letter  with  interest  and 
profit.  My  impressions  from  his  letter  are  that  Mr. 
Horner  concedes  that  there  is  some  truth  in  my  deduc- 
tions, when,  in  order  to  justify  his  deductions,  he  shortens 
the  running  time  of  the  district  to  15  min. 

The  running  time,  as  shown  on  the  plat  of  the  dis- 
trict, was  calculated  by  using  Kutter's  constants,  n  — 
0.013  for  pipe  sewers  and  n  =  0.015  for  brick  sewers. 

Many  of  the  sewers  in  this  district  are  more  than  20 
yr.  old.  The  intercepting  sewer  was  constructed  in 
1894.  In  all  the  velocity  measurements  that  I  have  made 
I  have  not  found  an  old  sewer  that  had  more  than  90% 
of  its  calculated  velocity,  using  the  foregoing  constants. 
Some  ran  as  low  as  75%  of  the  calculated  velocity. 

Nothing  could  be  farther  from  the  truth  than  Mr. 
Horner's  assumption  that  my  deductions  were  made 
from  "four  records  of  a  single  gage."  If  I  could  get 
the  money  I  would  purchase  several  more  gages,  but 
could  not  hope  to  rival  the  St.  Louis  layout  of  "twenty 
gages  and  six  tipping-bucket  rain  gages." 

My  deductions  were  based  not  only  on  the  records 
from  the  First  Avenue  Intercepting  Sewer  District  for 
the  year  1914,  but  included  the  results  shown  by  the 
records  of  the  sewage  flow  in  two  large  drainage  dis- 
tricts. One  of  these  districts  had  at  the  time  the  gag- 
ings  were  taken  an  area  of  approximately  2,000  acres 
above  the  point  where  the  gage  was  installed.  The  time 
of  running  from  the  recording  gage  to  the  farthest- 
removed  storm-water  inlet  on  the  main  sewer  that  did 
not  have  storm-water  overflows  was  calculated  to  be  48 
min.  From  the  recorded  flow  of  seven  storms,  occur- 
ring on  Mar.  22  and  28,  Apr.  2,  4,  14,  26  and  27,  1914, 
the  average  time  interval  from  the  end  of  the  10-min. 
period  having  the  maximum  rate  of  precipitation  to  the 
time  of  maximum  flow  in  the  sewer  at  the  recording 
gage  is  27  min.,  which  is  3  min.  more  than  one-half 
the  running  time. 

The  other  drainage  area  from  which  we  have  records 
of  the  sewage  flow  has  a  sewered  area  of  approximately 
7,000  acres  above  where  the  recording  gage  was  installed. 
The  distance  from  the  recording  gage  to  the  farthest- 
removed  storm-water  inlet  is  9.25  mi.  The  calculated 
time  of  running  from  the  recording  gage  to  this  inlet 
is  2  hr.  40  min.  The  records  show  that  in  four  storms, 
occurring  on  Oct.  16,  Oct.  30,  Nov.  12  and  Dec.  30, 
1914,  the  maximum  flow  was  recorded  at  the  average 
time  for  the  four  storms  of  1  hr.  37  min.,  after  the 
hour  having  the  greatest  rate  of  precipitation.  The  rate 
of  precipitation  was  practically  uniform  throughout  the 
hour  for  these  storms,  except  in  the  fourth,  when  72% 
of  the  fall  occurred  in  10  min.  The  maximum  flow 
occurred  1  hr.  43  min.  after  this  10-min.  period. 

These  records  seem  to  me  to  justify  my  deductions 
regarding  the  time  of  maximum  flow  in  a  sewer  after 
the  period  having  the  greatest  rate  of  precipitation. 
_  In  the  September,  1913,  Journal  of  the  Western  So- 
ciety of  Engineers  is  a  paper  entitled  "Rainfall  and  Its 
Runoff  into  Sewers,"  by  Samuel  A.  Greely.  In  the  dis- 
cussion of  this  paper  by  Mr.  Horner  on  page  703,  Fig. 

9— "Graph  of  a  St.  Louis  Sewer-Flow  Determination"  

he  gives  the  time  of  concentration  of  the  district  from 
which  he  took  his  record  as  26  min.    The  rainstorm 


begins  at  8  a.m.;  the  maximum  rate  of  precipitation 
occurs  from  8:  05  a.m.  to  8 :  10  a.m.  ;  the  maximum  flow 
in  the  sewer  occurs  at  8 :  15  a.m.,  a  time  interval  from 
the  beginning  of  the  storm  which  is  approximately  one- 
half  the  time  of  concentration  given. 

Another  point  raised  by  Mr.  Horner  is  clock  trouble. 
The  man  who  takes  the  records  from  the  recording  gage 
in  the  First  Avenue  Sewer  has  always  reported  that  there 
was  no  error  in  the  timing  of  the  gage  clockwork.  In 
the  other  recording  gage,  at  the  end  of  one  year  of  serv- 
ice the  clock  was  losing  about  3  min.  in  48  hr.  At  that 
time  it  was  regulated,  and  no  appreciable  error  can  be 
detected  at  the  present  time. 

For  the  record  in  which  Mr.  Horner  insists  damming 
occurred,  the  record  shows  that  within  1  hr.  after  the 
rainfall  stopped,  the  depth  of  flow  in  the  sewer  was  the 
same  as  that  when  the  storm  began.  What  became  of 
the  dam  ? 

A  study  of  the  meteorological  conditions  on  the  day  of 
each  storm  and  for  a  period  of  several  days  before  each 
storm  affords  a  rational  explanation  of  the  variations  in 
storm-water  runoff  shown.       Henry  D.  Silliman^, 

Assistant  District  Engineer. 

Seattle,  Wash.,  Nov.  18,  1915. 

8 

Sir— In  an  editorial  entitled  "Treated  Ties  Are  Lit- 
tle Used,"  in  your  issue  of  Oct.  14,  it  is  indicated  that 
the  Baltimore  &  Ohio  R.R.  had  treated  ties  in  its  tracks 
to  the  approximate  total  of  about  7%  of  the  whole,  and 
that  probably  few  roads  could  make  so  good  a  showing 
cf  treated  ties  compared  to  the  total  number  used  in 
renewals. 

The  Pacific  System  of  the  Southern  Pacific  Co.,  con- 
taining about  7,000  mi.  of  road,  has  for  approximately 
18  yr.  made  an  extensive  use  of  treated  ties  in  renewals. 
During  the  fiscal  year  ended  June  30,  1915,  tie  renewals 
were  divided  as  follows:  Treated  ties,  1,730,259  =  75%; 
untreated  ties,  575,658  =  25%;  total  ties  renewed! 
2,305,917. 

The  percentage  of  all  kinds  of  ties  in  all  tracks  at 
the  close  of  the  fiscal  year  was  as  follows:  Treated  fir, 
61.80%;  untreated  fir,  16.76%;  untreated  redwood, 
20.88%  ;  untreated  cedar,  0.56%.  The  untreated  fir  ties 
are  largely  accounted  for  by  reason  of  their  application 
to  heavy  curvature  or  for  heavy  yard  and  switching  serv- 
ice, where  mechanical  wear  determines  the  life  before  the 
untreated  tie  decays.  Redwood  ties,  on  account  of  their 
decay-resisting  qualities,  do  not  require  treatment. 

It  will  be  seen  therefore  that  this  company  has  long 
maintained  a  policy  of  treating  practically  all  ties  used 
in  renewals  that  required  it,  or  where  any  advantage 
would  accrue  to  the  company  by  so  doing. 

J.  Q.  Barlow, 
Assistant  Chief  Engineer,  Southern  Pacific  Co. 

San  Francisco,  Calif.,  Nov.  8,  1915. 

[The  figures  of  the  untreated  ties  used  in  renewals  on 
the  Baltimore  &  Ohio  R.R.  in  the  year  ended  June  30, 
1915,  are  not  at  hand,  but  the  number  of  treated  ties 
used  was  about  50%  of  the  total  estimated  as  desirable 
for  treatment.  On  the  Southern  Pacific  Ry.  they  were 
75%  of  the  total  renewals.— Editor.] 
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Sis  Coxmcirette-Bipidlgge  Fmte^ts 
V@acE  ®im  BiPOSMeEl  Csipotiaiadls 

The  Luten  suit  against  Weld  County,  Colorado,  for  in- 
fringement of  concrete  bridge  patents  was  decided  against 
the  patents  by  District  Judge  Robert  E.  Lewis  of  the 
Colorado  Federal  district  court,  at  Denver,  Nov.  13,  1915, 
in  a  decision  remarkable  for  its  scope.  If  upheld,  it 
is  likely  to  affect  most  reinforced-concrete  patents.  It 
declares  the  alleged  inventions  nonpatentable  at  the  time 
of  application.  The  earliest  patents  on  reinforced  con- 
crete cover  a  combination  of  concrete  and  a  metal  skele- 
ton so  placed  as  to  strengthen  it  ;  and  by  mechanics  the 
points  of  greatest  stress  in  a  structure  can  be  determined. 

Besides  giving  this  broad  ground  for  declaring  the 
patents  invalid,  Judge  Lewis  says  that  several  of  the  pat- 
ents represent  mere  exercise  of  mechanical  skill  and  others- 
are  completely  anticipated  by  prior  patents. 

The  complete  text  of  the  opinion  which  follows  is 
accompanied  by  sketches,  copied  by  Engineering  News 
from  the  patent  drawings,  showing  the  particular  point 
involved  in  each  patent  under  litigation. 

It  is  of  interest  to  note  that  the  particular  claims  under 
litigation  are  only  a  small  part  of  the  total  claims  under 
each  patent.  Indeed,  in  the  six  patents  which  finally  were 
considered  the  total  claims  in  each  were  51,  35,  23,  22,  3 
and  1  respectively. 

Daniel  B.  Luten,  Complainant,  vs.  George  Washburn  et  al., 
Defendants. 

Weld  County  through  its  codefendant,  Washburn,  con- 
structed a  reinforced-concrete  bridge  having  one  span  of 
about  30  ft.  across  what  is  known  as  Sheep  Draw  on  one  of 
the  public  highways  within  that  county;  and  thereafter  the 
complainant  brought  his  bill,  in  which  he  alleges  that  the 
defendants  in  so  doing  had  been  guilty  of  infringement  of 
each  of  seven  patents  theretofore  issued  to  him.  The  patents 
on  which  the  suit  is  based  are  set  up  in  the  bill  by  the  com- 
plainant thus,  viz.: 

1.  Letters  Patent  No.  852,970,  issued  on  May  7,  1907,  for 
certain  new  and  useful  improvements  in  bridges  or  arches  of 
concrete  or  other  analogous  material,  application  for  which 
was  filed  by  complainant,  as  he  alleges,  on  Feb.  13,  1905. 

2.  Letters  Patent  No.  853,183,  issued  May  7,  1907,  for  new 
and  useful  improvements  in  concrete  or  similar  arches,  appli- 
cation for  which  was  filed  by  complainant,  as  he  alleges,  on 
June  24,  1905. 

3.  Letters  Patent  No.  853,202,  issued  May  7,  1907,  for  cer- 
tain new  and  useful  improvements  in  arch  structures,  appli- 
cation for  which  was  filed  by  complainant,  as  he  alleges,  on 
July  25,  1904. 

4.  Letters  Patent  No.  853,203,  issued  May  7,  1907,  for 
certain  new  and  useful  improvements  in  arches,  application 
for  which  was  filed  by  complainant,  as  he  alleges,  on  July  25, 
1904. 

5.  Letters  Patent  No.  933,771,  issued  Sept.  14,  1909,  for 
certain  new  and  useful  improvements  in  concrete  bridges, 
application  for  which  was  filed  by  complainant,  as  he  alleges, 
on  Mar.  29,  1909. 

6.  Letters  Patent  No.  979,776,  issued  Dec.  27,  1910,  for 
certain  new  and  useful  improvements  in  reinforced  structures, 
application  for  which  was  filed  by  complainant,  as  he  alleges, 
on  July  23,  1904. 

7.  Letters  Patent  No.  989,272,  issued  Apr.  11,  1911,  for  cer- 
tain new  and  useful  improvements  in  reinforced  structures, 
application  for  which  was  filed  by  complainant,  as  he  alleges, 
on  Dec.  9,  1908. 

The  answer  pleads  the  general  issue  as  to  each  patent;  it 
also  denies  invention  as  to  each  patent;  denies  that  com- 
plainant was  the  original  and  first  inventor  as  to  each;  and 
sets  up  anticipation  in  other  named  patents  and  also  descrip- 
tion in  named  printed  publications  more  than  two  years  prior 
to  complainant's  several  applications,  and  that  each  includes 
and  covers  matters  of  public  and  common  knowledge  and  in 
public  use  for  more  than  two  years  prior  to  the  applications 
and  more  than  two  years  prior  to  the  supposed  discovery  by 
complainant.  The  answer  also  specifically  denies  infringe- 
ment. 

The  relief  sought  is  injunction  against  further  alleged 
threatened  infringement  and  for  profits  and  damages. 


The  bill  also  sets  up  adjudications  in  favor  of  complainant 
in  fourteen  separate  suits  or  actions  which  he  brought  in 
other  jurisdictions,  in  which  the  validity  of  one  or  more  of 
these  patents  was  involved  in  each  of  said  suits  or  actions. 
But  in  all  of  those  cases  the  decrees  and  judgments  offered 
in  evidence  show  that  they  were  had  either  pro  confesso  or  by 
agreement,  and  if  not  by  agreement,  it  is  admitted  that  no 
defense  was  in  fact  made.  Experience  has  caused  me  to  feel 
that  such  proceedings  ought  to  be  given  but  scarce,  if  any, 
weight.  I  will  go  so  far  as  to  say  that  experience  has  given 
me  the  impression  that  it  has  become  a  favored  method  to 
follow  that  practice  for  the  principal  purpose  of  thus  build- 
ing a  basis  on  which  to  attempt  to  sustain  a  patent  when 
it  is  later  seriously  contested,  and  I  have  of  late  declined  to 
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FIG.  1.    ILLUSTRATING  CLAIM  FROM  PATENT  852,970 

enter  such  decrees  if,  after  inquiry  as  to  the  true  facts,  I 
could  appropriately  avoid  doing  so. 

At  the  trial  the  complainant  did  not  introduce  patent 
No.  933,771,  but  relied  on  the  other  six. 

A.  The  claims  under  patent  No.  852,970,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  only  to  the  wings  and  abutments  ofvthe  bridge, 
and  consist  in  the  binding  together  of  each  wing  to  each 
abutment,  and  the  abutments  and  the  two  wings  at  either 


FIG.  2.    ILLUSTRATING  CLAIM  FROM  PATENT  853,183 

end  of  the  bridge  by  reinforcing  rods  extending  into  and 
through  them. 

B.  The  claims  under  patent  No.  853,183,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  to  the  formation  at  the  juncture  of  the  outer  rib 
or  girder  of  the  bridge  at  each  of  its  ends  with  the  abut- 
ments— i.e.,  an  arched  kneebrace  set  in  the  under  angle  formed 
by  the  girder  and  abutment  as  distinguished  from  the  trian- 
gular kneebraces  under  the  inner  girders;  and  also  in  the 
structure  having  two  outer  ribs  or  girders  projecting  both 

\   J 
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FIG.  3.    ILLUSTRATING  CLAIM  FROM  PATENT  853,202 

above  and  below  and  with  a  roadway  between  the  upper  ribs 
or  girders  with  reinforcing  members  in  the  lower  ribs. 

C  The  claims  under  patent  No.  853,202,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment relate  to  a  bridge  spandrel  or  retaining  wall  of  con- 
crete with  reinforcing  members  near  the  stream  and  roadway 
surfaces  to  the  extension  of  such  spandrel  or  girder  across 
the  abutment  and  cantilevered  on  the  abutment  with  tension 
members  extending  across  the  abutment  near  the  upper  sur- 
faces of  the  spandrel  or  girder,  to  longitudinal  reinforcing 
tension  members  near  the  lower  surface  of  said  spandrel  or 
girder  said  tension  members  having  upward  extensions 
toward  the  ends  of  the  girders,  and  to  reinforcing  tension 
members  embedded  near  the  lower  surfaces  of  said  spandrels 
or  girders  and  having  a  plurality  of  shear  members  extending 
upwardly  and  inclined  toward  the  ends  of  the  girders  ana 
tension  members  embedded  near  the  upper  surfaces  of  tne 
girders  and  over  the  abutment. 

D  The  claims  under  patent  No.  853.203,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  to  the  reinforcing  members  in  said  bridge  trans- 
verse to  the  roadway  and  extending  upward  into  the  wall  oi 
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spandrel  near  its  back  face,  reinforcing  members  embedded 
transverse  to  the  roadway  and  extending-  upward  into  the 
wall  or  spandrel  and  having-  such  transverse  members  over- 
lapping- other  reinforcing  members  embedded  into  wall  or 
railing. 

E.  The  claims  under  patent  No.  979,776,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 
ment, relate  to  reinforcing  members  in  the  girders  in  said 
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PIG.  4.    ILLUSTRATING  CLAIM  FROM  PATENT  853,203 

concrete  bridge  comprising  a  lower  horizontal  tension  rod  and 
upper  and  lower  shearing  rods,  each  having  a  central  hori- 
zontal part,  inclined  parts  extending  outwardly  from  opposite 
ends  of  the  central  parts,  and  the  horizontal  parts  extending 
outwardly  from  the  ends  of  said  inclined  parts,  the  central 
horizontal  part  of  the  lower  shearing  rod  being  longer  than 
that  of  the  upper  shearing  rod,  and  the  horizontal  ends  of  the 
upper  shearing  rod  being  longer  than  those  of  the  lower 
shearing  rod. 

P.  The  claims  under  patent  No.  989,272,  on  which  reliance 
is  placed  to  establish  that  defendants'  bridge  was  an  infringe- 


FIG.  5.    ILLUSTRATING  CLAIM  PROM  PATENT  979,776 


ment,  relate  to  the  use  of  embedded  tension  members  rein- 
forcing the  concrete  abutment  and  the  outer  concrete  rib  or 
girder  continuously  adjacent  the  surfaces  opposite  the  knee- 
brace,  and  extending  away  from  said  opposite  surface  of  the 
transverse  member  intermediate  its  middle  and  the  knee- 
brace  and  other  tension  members  embedded  longitudinally 
through  the  kneebrace. 

On  consideration  of  prior  patents  and  publications  intro- 
duced by  the  defendants  to  meet  the  separate  and  several 
claims,  I  am  unable  to  rid  myself  of  the  firm  belief  and 
conclusion  that  each  and  all  of  complainant's  claims  were 
nonpatentable  at  the  time  he  made  his  several  applications, 
and  also  at  the  two  times  prior  to  applications  when  he  claims 

nrantif;,  W  ?1W°  yearS  pHor  to  such  applications,  made 
Poetical  use  of  the  claimed  inventions  in  those  two  instances. 
™h,iT<-°r  Patents  as  anticipations  and  the  prior  patents  and 
Publications  as  showing  the  then  state  of  the  art  lead  to  the 
clear  conviction  that  complainant  in  each  instance  only  then 

and  th^l  T,  r  ,°f,  mere  mechanical  knowledge  and  skill, 
and  that  what  he  did  is  in  no  sense  a  demonstration  of  inven- 

wTtness  ^  alS°         °Pini°n  °f  the  defen<3ants'  expert 

or  III  ^Plfinant  as  a  witness  disclaimed  that  his  patents, 
Placing  °tl  r',  embodied  anything  beyond  or  more  than 
a  L  pffl  ^    ?  a  Way  that  Produ^s  better  results 

°a™"  efficient  form.    Now,  in  a  concrete  bridge  the  great- 

wUh  JteeTro^r  ^  "ecUred  °y  reSiStin^  ten-Ion  or  pull 
w  „    t  hat  has  Deen  established  for  half  a  century 

i.  veToM8  "The  ™-         teMl0»  bUt  the  »K 

om  l  i-,?.t  t"  «o  question  about  that."  But  none  of 
Tn™t  the  claim,  "  US  sPecification,  including  drawings 

anv  of  tt  glVeS  any  Specific  direction  as  to  just  where 

any  of  the  reinforcing  members  should  be  placed  Thi^T 

lorrbe^rrid  T\  UP°" ^  B.xta 
whfoh  LvoTvI  '  vf  6nSth  °f  the  Spans  and  °ther  elements 
Assume    h  mechanics    only,    and    would    necessarily,  I 

assume,  be  worked  out  in  determining  the  amount  of  com- 


pression and  tension  under  the  established  formulas  in 
statics.  In  a  general  way  the  points  of  greatest  stress  can 
be  roughly  approximated  without  the  use  of  mathematical 
tables,  but  this  is  centuries  old— that  is,  it  is  open  to  common 
observation,  and  the  fundamental  purpose  of  reinforcing  con- 
crete was  to  strengthen  the  structure  at  these  points;  such 
a  discovery  in  Luten's  day  is  no  evidence  of  inventive  genius 
A  bridge  girder,  for  instance,  is  commonly  known  to  be  in 
compression  on  its  upper  side  and  in  tension  on  its  lower  side- 
hence  the  greatest  necessity  for  them  through  the  latter 
region  and  if  carried  continuously  through  and  anchored  in 
the  outer  face  or  foot  of  the  abutment,  it  is  but  adding  the 
element  of  suspension  in  bridge  construction,  which  is  old 
This  but  illustrates.  The  same  applies  to  the  other  points 
relied  upon  in  Luten's  patents. 

The   earliest   patent   relied   upon   in   anticipation  against 

M*n  iS  that  iSSU6d  t0  Francois  Coignet  in  1869 

(No  88,547),  described  in  the  specification  as  being  improve- 
ments in  artificial  stone,  monolithic  structures  and  artificial 
stone  articles,  in  which  the  second  claim  reads:  "The  intro- 
duction m  the  body  of  artificial  stones,  or  in  the  body  of 
artificia  stone  monolithic  structures,  made  of  agglomerated 
artificial  stone  paste,  of  skeletons,  or  metallic  framework 
linked  or  arranged  so  as  to  strengthen  the  same."  That 
issued  to  Hinckley  (No.  623,904),  Apr.  25,  1899,  expressly 
conHn,  aPPl^fti0n  of  tenslle  strength  by  carrying  the  rod 
continuously  well  into  the  abutments,  and  also  the  reinforce- 
ment of  the  spandrel  or  upper  girder  against  outward  thrust 
from  the  roadway  by  rods  carried  upward  into  it 

The  publications  cited  against  each  of  the  patents  are 
voluminous,  and  both  foreign  and  domestic,  and  include  draw- 
ings and  plans  with  description  of  the  same,  in  which  the 
reinforcing  members  have  been  placed  both  in  bridge  and 
other  structures  so  as  to  meet  the  strain  where  it  falls  in 
each  instance.  These  publications  so  cited  are  too  extensive 
tor  review  and  discussion  here. 

Two  patents  to  Coignet,  both  issued  in  1869,  and  the  one 
issued  to  Hinckley,  issued  in  1899.  are  cited  against  all  of 
complainant's  patents.  A  number  of  other  patents  are  cited  by 
the  defendant,  some  against  one  of  the  complainant's  patents 
and  some  against  another.  They  will  not  be  applied  in  detail 
They  consist  of  one  to  Cunningham,  1907,  four  to  Parmlev 

SsTin  w^n*^  f  19°4;  tW°  t0  Hennebique  issued  in 

1898,  in  which  the  reinforcing  bars  in  beams  or  girders  are 
shown  continuous  as  one  rod  in  their  lower  longitudinal  part 
upwardly  deflected  part,  and  longitudinal  part  in  the  upper 
ce'  *  f  the  sPecification  he  says:  "It  is  possible  to 
construct  girders  resistant  in  all  their  parts  in  a  perfect 
Tr^Zll0  theweffects  of  tension,  the  effects  of  compression, 
the  breaking  effects  and  the  bending  effects,  while  reducing 
to  a  minimum  the  quantity  of  iron  employed  and  suppressing 

tL^^T^  Vth  ir°n  in  the  part  under  compression." 
There  as  here,  the  tension  rod  in  all  of  its  parts  rests  in  the 
one  perpendicular  plane.  And  also  patent  issued  to  Sission 
and  Wetmore  (No.  124,453)  in  March,  1872.  Hennebique 
appears  to  have  completely  covered  all  that  was  inventive 
in  Luten  s  so-called  truss  or  shearing  rod  patent,  No  979  776 
I  see  nothing  more  than  mechanical  skill  in  tying '  the 
wings  and  abutments  together,  the  circular  kneebrace  in  the 
outer  girder  with  a  reinforcing  member,  binding  it  to  the 
adjacent  abutment  and  girder  and  in  carrying  the  transverse 
member  in  the  roadway  into  the  outer  side  of  the  upper  span- 
drel or  girder  and  upward  and  over  the  longitudinal  rein- 
«nr„Clnf  ™ember  in  that  girder-  In  view  of  the  Coignet  letters 
°tl  m'"  Stat6  °f  the  art  as  evidenced  by  his  patent 
and  the  publications  introduced  as  above  noted  he  made 
specific  claim  to  a  "metallic  framework  linked  or  arranged 
so  as  to  strengthen  the  same." 

The  views  above  expressed  make  it  unnecessary  to  con- 
sider the  defense  of  noninfringement  of  some  of  the  claims. 

The  authorities  relied  upon  will  not  be  cited,  but  briefs 
in  which  they  have  been  noted  will  be  placed  with  the  files, 
costs  18  °  that  be  dismissed  at  complainant's 

ROBERT  E.  LEWIS, 
,_,   ,  District  Judge. 

(Endorsed)  6,129.  United  States  District  Court,  District  of 
Colorado.  Daniel  B.  Luten  vs.  George  Washburn  et  al.  Opin- 
ion, Lewis,  District  Judge;  Piled  Nov.  13,  1915. 

A  Civic  Center  in  Honolulu  is  being  agitated  by  many 
citizens.  At  present  Capitol  Square  has  in  its  center  the 
executive  building,  and  contains  also  the  archives  building 
and  a  wooden  structure  known  as  the  Bungalow.  It  is  pro- 
posed to  raze  the  latter  and  to  erect  in  its  place  a  three-story 
building  for  the  use  of  the  various  land  departments  In  the 
same  square  a  commission  building  will  be  erected  to  house 
the  many  commissions  that  are  a  part  of  the  government  of 
the  territory.  With  the  executive  building  as  a  nucleus,  the 
civic  center  as  proposed  would  cover  several  city  blocks. 
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Acfcivaftecll-SlWndlge  Esxpet'asfmeiats 
at  Uirlbs^im®^  111. 

One  of  the  most  complete  of  the  many  experimental 
activated-sludge  plants  for  the  treatment  of  sewage  in 
the  United  States,  Canada  and  England  is  at  Urbana,  111., 
where  it  is  being  operated  by  Edward  Bartow  and  F.  W. 
Mohlman,  of  the  State  Water  Survey,  University  of 
Illinois.  The  plant  consists  of  four  reinforced-concrete 
tanks,  with  the  necessary  pump  and  compressed-air  sup- 
ply. Two  papers  on  the  design  and  operation  of  these 
tanks  were  presented  before  the  American  Chemical  So- 
ciety, at  Seattle,  Wash.,  in  September,  1915,  by  Messrs. 
Bartow  and  Mohlman,  but  were  not  made  available  to 
the  technical  press  until  Dec.  1.  They  extend  the  infor- 
mation on  the  Urbana  experiments  published  in  Engi- 
neering News  of  Apr.  1  and  July  22,  1915.  Liberal  , 
extracts  from  the  two  papers  follow: 

Description  op  the  Four  Tanks 
Each  tank  is  3  ft.  2  in.  square,  giving  an  area  of  10 
sq.ft.,  and  is  8  ft.  5  in.  in  depth  above  iy2-in.  Filtros 
plates,  which  are  used  for  diffusing  the  air.  In  two 
tanks  there  are  9  plates,  each  12  in.  square,  covering  the 
entire  floor.  In  the  third  tank  there  are  3  plates,  cover- 
ing one-third  the  area  of  the  floor,  forming  the  bottom 
of  a  central  trough.  The  remainder  of  the  bottom  slopes 
to  the  plates  at  an  angle  of  45°.  In  the  fourth  tank  is  a 
single  plate  in  the  center  covering  one-ninth  the  area, 
with  the  bottom  sloping  to  it  at  an  angle  of  45°  from  all 
sides.  Below  the  plates  is  an  air  space  4  in.  deep.  A  pet- 
cock  is  provided  to  relieve  the  air  pressure  when  drain- 
ing the  tank  and  to  prevent  air  bubbles  from  rising  and 
stirring  up  the  sludge.  The  air  obtained  from  the  uni- 
versity compressed-air  plant  at  a  pressure  of  80  lb.  is  re- 
duced by  a  pressure-reducing  valve  to  8  lb.  and  is  further 
regulated  by  a  hand-operated  valve  before  passing  through 
meters  on  each  tank.  The  pressure  under  which  it  en- 
ters the  tank  is  sufficient  only  to  overcome  the  pressure 
of  the  sewage,  equivalent  to  about  8  in.  of  mercury  or  a 
little  less  than  4  lb.  per  sq.in. 

Two  outlets  for  the  effluent  are  respectively  2  ft.  6  in. 
and  5  ft.  7  in.  above  the  porous  plates.  A  tank  can  be 
filled  in  6  min.  and  drained  to  the  lower  outlet  in  8 
min. 

Review  of  the  Operating  Results 
Experience  has  shown  that  a  lower  floating  outlet  would 
be  preferable.  A  fixed  outlet  is  objectionable  because 
sludge  is  at  times  drawn  out  with  the  effluent.  In  fact, 
no  accurate  data  have  been  obtained  concerning  the  quan- 
tity of  sludge  formed,  because  we  have  been  unable  to  de- 
termine how  much  has  been  lost  with  the  effluent.  In  or- 
der to  prevent  this  loss,  a  floating  outlet  made  of  2-in. 
pipe  connected  together  with  loose  joints,  has  been  placed 
in  tank  C.  The  effluent  flows  to  the  outlet  through  a 
screen  of  copper  wire  of  about  16  mesh,  which  is  fastened 
on  both  sides  of  an  iron  frame  1  ft.  square.  With  this  ar- 
rangement no  sludge  has  been  lost,  and  we  expect  to  ob- 
tain accurate  data  concerning  the  amount  of  sludge 
formed  from  the  sewage. 

The  amount  of  sludge  must  be  determined  by  weight 
on  the  dry  basis,  for  it  has  been  noted  that  its  volume  and 
rate  of  settling  vary  with  the  amount  of  air  applied.  If 
an  unusually  large  amount  of  air  has  been  applied,  the 
sludge  will  settle  more  slowly  and  will  occupy  a  much 


greater  volume,  even  after  prolonged  settlement,  than  it 
does  when  less  air  has  been  applied. 

Tanks  A  and  B  were  filled  with  the  same  kind  of  sew- 
age on  May  5,  1915.  The  sewage  in  tank  A  was  aerated 
continuously.  The  sewage  in  tank  B  was  aerated 
23  hr.,  allowed  to  settle,  the  supernatant  liquid  withdrawn 
and  tank  refilled  with  fresh  sewage  in  1  hr.  This  cycle 
waa  repeated  daily.  Determinations  of  the  amount  of 
sludge  and  of  the  degree  of  purification  were  made  daily. 

At  the  end  of  10  days,  after  1  hr.  settling  in  Imhoff 
cones,  1%  of  the  volume  in  tank  A  consisted  of  sludge, 
while  about  10%  of  the  volume  in  tank  B  was  sludge.  The 
effluents  from  tank  A,  which  had  been  aerated  10  days, 
and  from  tank  B,  which  had  been  aerated  one  day,  were 
equally  stable,  while  that  from  tank  B  was  clearer. 

Tank  B  was  continued  in  operation,  changing  the  sew- 
age every  24  hr. ;  after  15  days  nitrification  was  com- 
plete. Then  the  sewage  was  changed  every  12  hr.  Nitri- 
fication was  again  complete  after  8  days.  Then  the  sew- 
age was  changed  every  6  hr.  Many  of  the  effluents  with 
the  6-hr.  cycle  were  putrescible,  and  it  is  necessary  at 
intervals  to  aerate  for  longer  periods.  This  compari- 
son indicates,  however,  that  sludge  may  be  satisfactorily 
activated  by  changing  the  sewage  before  nitrification  is 
completed  and  that  the  sewage  may  be  changed  at  fre- 
quent intervals. 

Tank  A  was  therefore  cleaned  and  fresh  sewage  added 
every  12  hr.  Stable  effluents  were  obtained  in  7  days. 
Complete  nitrification  occurred  in  18  days,  after  which 
the  sewage  was  changed  every  6  hr.  The  effluents  ob- 
tained from  the  tanks  during  this  6-hr.  cycle  were  not  all 
stable,  yet  the  average  improvement  was  so  great  that  the 
conclusion  is  reached  that  activated  sludge  may  be  built 
up  by  changing  sewage  at  frequent  intervals  without 
complete  nitrification  of  each  dose  of  fresh  sewage.  A 
considerable  degree  of  purification  is  also  obtained  from 
the  beginning  of  the  operation,  and  the  time  for  building 
up  adequate  sludge  for  the  process  is  cut  down  very  ma- 
terially. A  later  experiment  with  tank  C  showed  that 
satisfactory  activated  sludge  could  be  built  upon  a  6-hr. 
cycle. 

Diffusion  Area  That  Is  Required 
Tank  C,  with  3  sq.ft.  of  Filtros  blocks,  gave  some  stable 
effluents  after  5  days.  Tank  D,  with  only  1  sq.ft.  of  diffu- 
sion area,  did  not  give  stable  effluents  in  18  days.  The 
sludge  from  C  was  of  good  appearance,  while  that  from  D 
was  not  as  flocculent  and  at  times  had  a  septic  odor.  Dur- 
ing the  comparative  experiment  an  average  of  450  cu.ft. 
of  air  per  400  gal.  of  sewage  was  used  with  tank  C  and 
of  360  cu.ft.  of  air  per  400  gal.  of  sewage  with  tank  D. 
The  amount  of  air  given  tank  D  was  always  sufficient  to 
keep  the  sludge  mixed  with  the  sewage.  In  fact,  the  sew- 
age in  tank  D  was  agitated  much  more  violently  than  that 
in  tank  C.  We  have  concluded  that  1  sq.ft.  of  Filtros 
plate  per  10  sq.ft.  of  floor  area  is  hardly  sufficient. 

We  have  noted  that  it  is  quite  essential  that  the  plates 
be  as  nearly  as  possible  at  the  same  level.  A  variation  of 
14  in.  in  level  will  cause  uneven  air  distribution.  The 
distribution  seems  to  become  more  uniform  the  longer 
the  plates  are  used. 

The  quality  of  the  effluents  has  usually  depended  more 
on  the  strength  of  the  raw  sewage  than  upon  any  other 
variable.  The  tanks,  when  operating  on  a  6-hr.  cycle,  were 
filled  at  9  a.m.,  3  p.m.,  9  p.m.  and  3  a.m.  The  strength 
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of  the  raw  sewage,  estimated  by  the  free  ammonia  values, 
averages  for  the  9-a.m.  sewage  between  20  and  35  parts 
per  million ;  for  the  3-a.m.  sewage,  between  3  and  12  parts. 
Nearly  all  of  the  3-a.m.  sewages  have  given  stable  efflu- 
ents, but  the  strong  morning  sewages  have  quite  frequent- 
ly given  putrescible  effluents.  Unless  the  sludge  is  in 
good  condition  and  well  nitrified,  a  strong  sewage  cannot 
always  be  purified  in  4%  hr.  even  by  increasing  the  air 
to  800  cu.ft.  per  400  gal.  In  the  normal  working  of  the 
plant  the  sludge  will  usually  regain  its  "activity"  if  800 
cu.ft.  of  air  is  applied  for  several  periods  after  the  strong 
sewage  has  been  added. 

At  times,  however,  with  a  succession  of  strong  sewages, 
it  is  necessary  to  increase  the  time  of  aeration  in  order  to 
obtain  good  effluents.  When  strong  sewages  are  to  be 
treated,  a  definite  cycle  of  operation  cannot  be  established 
without  provision  for  longer  aeration  of  the  sewage  or 
separate  aeration  of  the  sludge.  In  order  to  keep  the 
sludge  in  its  most  active  state,  complete  nitrification  of 
such  sewage  is  necessary.  Effluents  are  usually  stable  if 
50%  of  the  free  ammonia  is  removed  and  2  to  3  parts 
per  million  of  nitrogen  as  nitrates  are  present.  A  com- 
pletely nitrified  effluent  is  neither  necessary  nor  eco- 
nomical. 

The  greatest  efficiency  in  air  consumption  will  be  ob- 
tained when  enough  air  is  used  to  make  the  sewage  non- 
putrescible  and  to  keep  the  sludge  activated. 

Fertilizer  Value  of  Activated  Sludge 

The  sludge  obtained  in  the  process  is  flocculent,  resem- 
bling a  freshly  formed  precipitate  of  ferrous-ferric  hy- 
droxide. It  separates  easily  from  the  clarified  water  and, 
after  1  hr.  settling,  contains  from  96  to  98%  of  moisture. 
On  further  standing,  about  one-half  of  this  water  can  be 
removed.  The  remaining  material  can  be  dried  by  filter 
pressing  or  dried  on  beds  of  sand  and  evaporated  over 
steam  baths. 

The  disposal  of  the  sludge  can  be  most  easily  accom- 
plished if  it  has  manurial  value.  That  activated  sludge 
has  manurial  value  is  shown  by  its  chemical  composition, 
by  its  reaction  with  various  soils  and  by  its  effect  on  the 
growth  of  plants.  Specimens  of  sludge  obtained  at  the 
experimental  plant  have  varied  in  nitrogen  content  from 
3.5  to  6.4%.  The  lower  values  were  obtained  during  pe- 
riods of  high  water.  Street  wash  was  getting  into  the 
sanitary  sewers,  and  since  no  grit  chamber  was  provided 
to  remove  the  grit,  the  nitrogen  value  of  the  sludge  was 
greatly  lowered.  The  tests  of  the  fertilizer  value  have 
been  made  on  the  richer  specimens  which  were  first  ob- 
tained. 

Through  the  courtesy  of  Paul  Rudnick,  chief  chemist, 
Armour  &  Co.,  Chicago,  the  availablity,  according  to  the 
alkaline-permanganate  method  as  used  by  the  New 
England  States,  was  shown  to  be  below  44.7%.  The 
sludge  would  be  classed  as  an  inferior  ammoniate,  but 
the  availability  according  to  the  neutral-permanganate 
method,  which  has  been  adopted  by  the  Southeastern 
States,  was  shown  to  be  89.0%  and  would  therefore  be 
classed  as  satisfactory. 

_  Tests  have  been  made  by  Prof.  C.  B.  Lipman  (Univer- 
sity of  California  Bulletin  251,  1915)  in  which  a  fertilizer 
and  a  soil  are  incubated  for  a  month.  The  results  ob- 
tained were  reported  by  him  (in  part)  as  follows: 

The  activated  sludge  used  contained  6.2%  total  nitrogen 
and  no  nitrate.    The  hundred  grams  of  soil  in  every  case  con- 


tained nitrate  in  milligrams  of  nitrogen  as  follows:  Anaheim 
soil,  1.0;  Davis  soil,  0.3;  Oakley  soil,  0.1. 

The  amounts  of  nitrate  produced  in  one  month's  incubation 
from  the  soil's  own  nitrogen  and  from  the  nitrogen  of  the 
sludge  mixed  with  the  soil  in  the  ratio  of  one  part  of  sludge 
per  hundred  of  soil  is,  in  milligrams  of  nitrate,  as  follows: 
Anaheim  without  sludge,  6;  Anaheim  with  sludge,  10;  Davis 
soil  without  sludge,  4.2;  Davis  soil  with  sludge,  14;  Oakley  soil 
without  sludge,  2.2;  Oakley  soil  with  sludge,  4. 

These  figures  indicate  that  the  general  tendency  is  to  make 
available  the  nitrogen  of  sludge  in  type  soils  at  about  the 
same  rate  that  nitrogen  is  transformed  into  nitrate  in  such 
organic  nitrogenous  fertilizers  as  fish  guano.  While  it  seems 
to  hold  a  medium  position,  it  nevertheless  resembles  much 
more  closely  in  its  general  characteristics,  so  far  as  available 
nitrogen  is  concerned,  the  so-called  high-grade  organic  nitro- 
genous fertilizers,  dried  blood  and  high-grade  tankage,  etc, 
rather  than  the  low-grade  nitrogenous  fertilizers,  steamed 
bone  meal,  cottonseed  meal,  garbage  tankage,  etc. 

Although  the  chemical  tests  and  the  nitrification  tests 
with  soils  indicate  that  the  activated  sludge  has  a  high  fer- 
tilizer value,  the  final  test  must  be  its  effect  on  plant 
growth.  Pot  cultures,  using  wheat,  were  started  in  March, 
1915,  under  the  general  direction  of  Prof.  C.  G.  Hopkins 
and  with  the  assistance  of  J.  C.  Anderson. 

[There  follows  a  detailed  account  of  the  results  of  cul- 
ture experiments  with  wheat,  lettuce  and  radishes,  as 
summarized  in  the  concluding  sentence  of  the  paper,  given 
just  below.] 

These  pot  cultures  [wheat]  and  gardening  experiments 
[lettuce  and  radishes]  show  that  the  nitrogen  in  acti- 
vated sludge  is  in  a  very  available  form  and  that  activated 
sludge  is  valuable  as  a  fertilizer. 

Riwes*  llsiapffoveim&eiafts  at  MeumpMs 

The  formation  of  a  sandbar  covering  approximately  40 
acres  in  front  of  the  levee  at  Memphis,  Tenn.,  has  inter- 
fered seriously  with  river  traffic  at  that  point  and  has  led 
to  a  study  of  plans  for  relief.  A  channel  with  a  maxi- 
mum depth  of  6  ft.  and  wide  enough  for  the  passage  of  a 
steamboat  is  being  kept  open  by  the  continuous  operations 
of  two  Government  dredges.  In  the  present  condition  of 
the  river  it  is  not  considered  feasible  to  attempt  its  com- 
plete removal  by  ordinary  means. 

The  city  is  now  considering  cutting  a  50-ft.  channel 
from  Wolf  Eiver,  which  empties  into  the  Mississippi  on 
the  Tennessee  side  at  a  considerable  distance  below  the 
bar,  so  that  it  will  provide  a  current  directly  against  the 
bar  and  scour  it  away.  The  land  through  which  the  cut 
would  be  made  is  owned  by  the  city  and  the  cost  of  exca- 
vation is  estimated  at  $150,000.  This  plan  was  first  sug- 
gested by  Maj.  E.  M.  Markham  a  year  ago,  when  the 
formation  of  the  bar  was  first  noticed.  Telegrams  were 
recently  sent  to  the  War  Department  asking  for  immediate 
relief,  but  there  is  little  that  can  be  done  by  the  Govern- 
ment at  the  present  time. 

The  city  sewers  discharge  opposite  the  bar  and  the  low 
stage  prevents  the  sewage  from  being  carried  off.  To 
eliminate  this  evil,  the  city  engineering  staff  is  preparing 
plans  for  the  construction  of  a  new  sewer  along  the  wharf 
to  carry  the  sewage  to  a  less  dangerous  point. 

Col.  C.  McD.  Townsend,  Corps  of  Engineers,  U.  S.  A., 
President  of  the  Mississippi  River  Commission,  recently 
announced  that  the  Commission  had  authorized  the  im- 
mediate appropriation  of  $75,000  to  begin  removal  of 
"Mud  Island,"  a  40-acre  bar  in  the  Mississippi,  directly 
in  front  of  the  Memphis  wharf,  and  which  threatens  to 
close  the  local  harbor.  It  was  said  that  Congress  will  be 
asked  for  $75,000  to  complete  the  work. 
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SYNOPSIS — Brief  description  of  the  physical 
characteristics  of  the  newest  (third)  Canadian 
transcontinental  railway.  Also  gives  for  compari- 
son the  profiles  of  the  Canadian  Pacific  and  Grand 
Trunk  Pacific  railways. 

The  third  Canadian  transcontinental  railway  was  put 
in  operation  on  Nov.  22,  when  the  Canadian  Northern 
By.  ran  the  first  train  on  its  Pacific  line  from  Edmonton 
to  Vancouver,  B.  C.  The  second  transcontinental  line 
was  the  Grand  Trunk  Pacific  By.,  opened  Sept.  1,  1914, 
and  described  in  Engineering  News  of  Aug.  5,  1915. 
The  first  of  the  transcontinental  lines  was  the  Canadian 
Pacific  By.,  opened  June,  1886. 

The  western  ends  of  the  three  lines  are  shown  in  Fig.  1 
The  Canadian  Pacific  By.  runs  practically  west  from 
Winnipeg,  but  both  of  the  other  and  newer  lines  run 
northwest  from  that  point  in  order  to  develop  new  terri- 
tory which  had  been  considered  far  beyond  the  probability 
of  settlement  when  the  first  line  was  built.  By  doing 
this  they  were  able  to  get  through  the  barrier  of  the 
Bocky  Mountains  by  a  pass  at  a  much  lower  elevation 
than  that  adopted  by  the  Canadian  Pacific.  This  is  the 
Yellowhead  Pass,  and  was  suggested  at  one  time  for  the 
original  location  of  the  latter  road,  but  was  then  rejected 
as  being  too  far  north  for  a  commercial  route. 

Prom  Edmonton  the  two  newer  lines  are  in  close 
proximity,  and  through  the  mountains  they  are  parallel 


tPRINCt 


the  summit  of  the  Yellowhead  Pass.  West  from  that 
point  it  runs  along  Yellowhead  Lake,  down  the  Fraser 
Biver  (North  Fork)  for  40  mi.  and  across  the  head  of 
Cranberry  Lake,  beyond  which  it  rises  to  the  Albreda 
Summit  at  an  elevation  of  2,861  ft.,  or  850  ft.  lower  than 
that  of  the  Yellowhead  Pass.  The  line  runs  down  the 
Albreda  Biver  till  it  strikes  the  North  Thompson,  which 
it  follows  to  Kamloops,  then  the  Thompson  Biver  to 
Lytton  and  the  Fraser  Biver  to  the  coast.  From  Kam- 
loops the  new  Vne  practically  parallels  the  Canadian 
Pacific  By. 

The  railway  company  has  established  a  new  city  and 
port  at  Port  Mann,  but  the  line  runs  beyond  this  to  the 
older  ix) rt  of  Vancouver.  From  the  latter  terminal  a  car 
ferry  will  transfer  trains  to  Patricia  Bay  on  Vancouver 
Island,  whence  the  Canadian  Northern  has  a  line  to 
Victoria,  the  port  used  by  most  of  the  Canadian  ocean 
steamers  in  the  Pacific  service.  Thus  passengers  will  be 
able  to  take  train  to  and  from  Victoria,  instead  of  using 
the  transfer  steamers  across  the  Sound  to  Vancouver. 

PACIFIC   COAST  SECTION   OF   THREE  CANADIAN 
TRANSCONTINENTAL  RAILWAYS 

Max.  Eleva-  Max. 

Railway  Winnipeg  To       Miles     tion,  Ft.  Grade 

Canadian  Northern.  .  .    Vancouver  1,610        3,711  0.7% 

Grand  Trunk  Pacific. . Prince  Rupert        1,754        3,724  1.0% 

Canadian  Pacific   Vancouver  1,484        5,321  2.2%* 

♦Reduced  from  the  original  grade  of  4.2%. 

An  interesting  comparison  of  the  profiles  and  operating 
conditions  of  the  three  lines  from  Winnipeg  to  the  Pacific 
Coast  is  shown  in  Fig.  2,  and  their  main  features  are 


Length  1610  Miles,  Max  Grade  07%. 

Max  Elevation  IVI  Ft 


CANADIAN  NORTHERN  RY. 


Length  1484 Miles.  Max  Grade  12  % . 

Max.  Elevatm  Sill  Ft. 
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GRAND  TRUNK  PACIFIC  RY. 
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FIGS.  1  AND  2.    MAP  AND  PROFILES  OF  THE  PACIFIC  COAST  SECTIONS  OF  THREE  CANADIAN 

TRANSCONTINENTAL  RAILWAYS 


and  closely  adjacent.  When  clear  of  the  pass,  however, 
they  diverge  sharply.  The  Grand  Trunk  Pacific  con- 
tinues practically  northwest  to  Prince  Bupert,  a  new  city 
and  port  not  far  south  of  the  Alaska  boundary.  One  of 
the  earlier  routes  proposed  for  the  Canadian  Northern 
was  partly  along  the  same  general  line,  following  down 
the  North  Fork  of  the  Fraser  Biver  to  the  main  river  and 
thence  south  and  southwest  to  a  new  terminal  and  port 
on  Bute  Inlet,  opposite  the  middle  of  Vancouver  Island. 

The  adopted  route  of  the  Canadian  Northern  By.  fol- 
lows the  valley  of  the  Athabasca  and  Miette  Bivers  to 


given  in  the  table.  There  is  a  remarkable  difference 
between  the  maximum  grades  of  0.7  and  1%  on  the  new 
lines  and  the  4.2%  grades  of  the  original  location  of 
the  Canadian  Pacific  By.;  although  within  recent  years 
the  last-mentioned  grades  have  been  reduced  to  2.2%. 
The  maximum  grade  of  0.7%  on  the  Canadian  Northern 
By.  occurs  on  only  one  engine  division,  the  remainder 
of  the  line  having  maximum  grades  of  only  0.4  and  0.5%. 

Three  views  of  the  characteristic  construction  on  the 
Canadian  Northern  By.,  about  40  mi.  west  of  the  summit, 
are  shown  in  Fig.  3.   At  A  is  a  heavy  rock  cut  in  a  steep 


December  2,  1915 


ENGINEERING  NEWS 


1099 


FIG.  2.   HEAVY  CONSTRUCTION  WORK  NEAR  YELLOWHEAD  PASS;  CANADIAN  NORTHERN  RY. 


mountain  slope.  At  B  is  a  solid  rock  cut,  from  which 
about  43,557  yd.  was  taken  out.  At  C  is  another  rock  cut 
where  a  heavy  concrete  retaining  wall  was  required  to 
support  the  outer  side  of  the  roadbed. 

The  last  rail  of  the  Pacific  section  was  laid  in  January, 
at  a  point  about  200  mi.  from  Vancouver.  The  eastern 
sections  of  the  new  line  have  been  described  in  Engineer- 
ing News  of  Apr.  5,  1906;  Nov.  9,  1911;  June  27,  1912, 
and  July  10,  1913.  The  bridge  over  the  Thompson  Eiver 
at  Kamloops,  with  a  cable-lift  drawspan,  was  described 
Feb.  26,  1914. 

The  construction  of  this  new  line  into  the  great  north- 
west territory  and  down  to  the  Pacific  Coast  has  been 
due  to  the  enterprise  of  Sir  William  Mackenzie,  president, 
and  Sir  Donald  Mann,  vice-president,  of  the  Canadian 
Northern  Ry.  M.  H.  MacLeod  is  General  Manager  and 
Chief  Engineer  of  the  lines  west  of  Winnipeg. 


C@smipl©tl©im 


The  first  stage  of  the  large  municipal  dock  system 
started  by  the  City  of  Jacksonville,  Fla.,  over  a  year  ago 
is  now  approaching  completion.  Practically  all  the  fill- 
ing work  has  been  done,  and  the  pier  structures  are  in 
such  shape  that  it  will  be  possible  to  dock  boats  at  them 
by  the  beginning  of  the  new  year.  A  manager  of  termi- 
nals has  been  appointed  and  the  cotton  warehouse  and 
compresses  are  about  ready.  All  that  remains  to  be 
done  is  the  securing  of  business  to  justify  the  project. 

The  site  of  the  docks  is  a  tract  of  135  acres  lying 
along  the  St.  Johns  Eiver  at  almost  the  northerly  boun- 
dary of  the  city,  about  1%  mi.  from  the  nearest  rail- 
way and  considerably  farther  from  the  business  center  of 
the  town.  At  present  there  is  nothing  in  this  immediate 
vicinity  but  some  isolated  plants.  The  work  consisted 
in  filling  in  the  site  about  6  ft.  above  mean  water  with 
characteristic  Florida  white  sand  dredged  from  the  river 


and  building  two  piers  (one  with  sheds),  the  connecting- 
railway  to  the  trunk-line  roads  and  a  cotton  warehouse 
with  compresses. 

The  filling  was  all  done  with  hydraulic  dredges,  about 
1,250,000  cu.yd.  of  sand  being  moved.  The  two  piers 
are  similar,  each  1,000  ft.  long  and  260  ft.  wide,  with 
an  intermediate  260-ft.  slip.  At  present  the  bottom  in 
the  slip  and  off  the  pier  ends  is  dredged  to  a  35-ft.  depth; 
but  the  outer  faces  of  the  piers  remain  at  their  original 
lower  depth.  The  St.  Johns  River  has  now  only  about 
28-ft.  depth  to  its  mouth,  but  the  Federal  government 
has  a  35-ft.  project  under  way. 

Each  pier  structure  is  a  central  200-ft.  filled  section, 
retained  by  Lackawanna  steel  sheetpiles  tied  together 
by  rods  across  the  200-ft.  width,  with  a  30-ft.  timber-pile 
wharf  section  outside.  On  the  fill  will  be  two  one-story 
steel  sheds,  each  73  ft.  wide,  with  space  between  and  on 
either  side  for  sunken  railway  tracks  leading  down  from 
the  ladder  on  the  onshore  fill. 

The  tracks  from  this  ladder  lead  back  6,800  ft.  over  a 
right-of-way  wide  enough  for  the  erection  of  warehouses 
or  factories  to  the  main  interchange  yard  at  the  trunk- 
line  railway  connection.  It  is  the  intention  of  the  city 
to  control  the  movement  of  all  trains  inside  of  this  con- 
necting point. 

The  cotton  warehouse  comprises  a  one-story  reinforced- 
concrete  building  alongside  the  tracks  and  two  cotton 
compresses,  one  to  be  operated  hydraulically  and  the  other 
by  steam. 

The  cost  of  the  work,  about  $1,500,000  to  date,  was 
defrayed  by  a  bond  issue  of  the  City  of  Jacksonville.  The 
design  and  construction  have  been  under  the  direction  of 
an  elected  body  of  15  men  known  as  the  Board  of  Port 
Commissioners,  with  Fred  W.  Bruce  as  chief  engineer. 

There  are  also  under  construction  at  Jacksonville  the 
new  privately  owned  docks  at  Commodore  Point,  which 
were  described  in  Engineering  News,  Oct.  21,  1915,  p. 
772.  This  system  is  located  about  2  mi.  upstream  from 
the  municipal  docks  but  nearer  the  city's  business  center. 
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$16,000,000.  The  immediate  completion  of  locks  and 
dams  at  Caney  Creek  and  the  selection  of  one  of  alternative 
plans  already  provided  for  the  improvement  of  the  middle 
section  of  the  river,  with  a  preference  for  lock-and-dam 
construction  above  channel  work,  were  urged  as  part  of 
the  memorial.  The  river  carried  50,000  cars  of  freight 
during  the  past  year,  it  was  stated. 

The  Arkansas  River  Development  Association  met  at 
Little  Rock,  Ark.,  and  decided  to  ask  for  $10,000,000  for 
the  building  of  a  system  of  dikes,  revetments,  wing  dikes 
and  jetties  from  the  mouth  of  the  Arkansas  to  the  Tulsa 
District.  With  an  improved  river,  it  was  stated,  more 
than  500,000  tons  of  freight  annually  could  be  hauled. 

The  Cumberland  River  Improvement  Association  met 
at  Nashville  on  Nov.  23  and  asked  Congress  to  provide 
for  the  construction  of  locks  and  dams  already  planned 
and  to  build  other  necessary  works. 

The  Mississippi  River  Levee  Association  will  present 
to  Congress  a  series  of  photographs  of  the  river.  John  A. 
Eox,  secretary  of  the  Association,  and  John  K.  Milton, 
photographer  of  the  Illinois  Central  R.R.,  are  taking  a 
1,000-mi.  trip  along  the  river  for  this  purpose. 

B 

W^s'tisinie  R@ad  Building 

The  accompanying  view  is  from  a  photograph  recently 
sent  from  Europe  to  illustrate  one  phase  of  engineering 
work  in  connection  with  the  great  war.  It  shows  a  party 
of  German  military  resurfacing  a  macadam  road  in  north- 
ern France.  The  picture  is  interesting  as  showing  that 
the  roads  at  least  will  not  be  destroyed  by  the  war,  for 
the  only  reason,  however,  that  keeping  them  in  prime  con- 
dition is  a  military  necessity. 


WARTIME  ROAD  IMPROVEMENT  IN  EUROPE 


The  unprecedented  movement  in  export  freight  has 
caused  such  a  congestion  in  the  railway  terminals  in  the 
New  York  City  district  that  several  of  the  railway  com- 
panies have  declared  a  partial  or  complete  embargo  on 
further  receipt  of  freight  for  foreign  transport.  The  Dela- 
ware, Lackawanna  &  Western  R.R.  has  placed  such  an 
embargo  on  the  export  freight  from  all  of  its  lines,  the 
Pennsylvania  R.R.  has  placed  a  similar  bar  on  export  flour 
and  lumber  at  New  York  and  on  export  grain  at  Phila- 
delphia and  Baltimore,  and  the  Baltimore  &  Ohio  R.R. 
has  prohibited  iron  and  steel  articles  for  export  through 
New  York.  It  is  reported  that  17,000  carloads  of  freight 
are  held  up  in  and  around  New  York  awaiting  vessels. 

While  the  terminal  facilities  at  New  York  are  not 
sufficient  to  care  for  the  present  influx  of  freight,  the  real 
cause  of  the  congestion  is  the  lack  of  ships  to  carry  it. 

Southern  Wateirwsi^  Projects 

Conventions  of  three  Southern  waterways  associations 
were  held  recently  for  the  purpose  of  arranging  to  bring 
their  projects  to  the  attention  of  Congress  at  its  coming 
session. 

The  Tennessee  River  Improvement  Association,  which 
met  at  Chattanooga  Nov.  15  and  16,  adopted  resolutions 
asking  Congress  to  provide  for  the  development  of  power 
at  Muscle  Shoals  and  the  establishment  of  a  plant  for 
electrical  nitrogen  fixation  for  fertilizer  and  military 
use.  Government  engineers  already  have  plans  for  this 
development,  it  is  stated,  and  the  cost  was  estimated  at 
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Progress  is  being  made  on  the  municipal  clock  project 
for  St.  Louis.  Plans  for  the  first  section  of  the  dock 
have  been  approved  by  the  Board  of  Public  Service,  of 
which  E.  R.  Kinsey  is  President,  and  an  ordinance  au- 
thorizing the  construction  of  the  dock  at  a  cost  of  $285,- 
000  has  been  introduced  in  the  Board  of  Aldermen.  The 
estimated  cost  of  the  dock  alone  is  $255,000,  and  of 
equipment  $30,000. 

The  first  unit  of  the  dock  will  be  300  ft.  long  out 
of  a  total  length  of  1,200  ft.  The  plans'  call  for  a  rein- 
forced-concrete  structure,  including  both  piling  and  decks. 
The  dock  will  be  open  underneath  and  riprapped.  Pro- 
vision is  made  for  diagonal  pile  fenders  extending  back 
from  each  end  of  the  dock  and  also  for  a  certain  amount 
of  levee  paving.  A  railroad  track  will  run  down  the  cen- 
ter of  the  dock.  A  steel  frame  warehouse  will  be  built  in 
back  of  this  track  and  a  crane  will  run  between  the  track 
and  the  water  side.  The  dock  will  be  equipped  with 
two  traveling  cranes  for  transferring  material  between 
either  boats  and  cars,  or  between  boats  and  the  ware- 
house. The  warehouse  and  platforms  will  be  equipped 
with  electric  trucks,  and  possibly  with  tiering  machines. 
The  estimated  cost  of  the  other  three  sections  of  the  dock, 
which  will  not  be  put  under  construction  until  this' 
section  is  completed,  is  $155,000. 

The  track  mentioned  above  will  connect  directly  with 
the  municipal  railway  which  the  city  took  over  from  the 
terminal  company  at  the  expiration  of  its  franchise  this 
year.  The  city  now  has  through  tracks  extending  from 
a  point  south  of  the  municipal  bridge  to  the  northern 
city  limits. 

_  In  connection  with  this  dock  enterprise  it  may  be  men- 
tioned that  after  a  recent  brief  promotion  campaign  by 
the  St.  Louis  newspapers  shippers  of  that  city  have  guar- 
anteed over  160,000  tons  of  freight  for  the  proposed 
Mississippi  River  barge  line  out  of  St.  Louis. 

An  Explosion  and  Fire  in  the  pumping  station  at  Man- 
chester, Mass.,  on  the  night  of  Nov.  23,  wrecked  the  build- 
ing, putting  the  plant  out  of  commission  and  causing  damage 
estimated  at  $10,000.  The  pumping  station  was  one-story 
high,  built  of  brick  with  concrete  floor,  and  it  housed  a  250-hp 
producer-gas  engine,  which  was  used  to  pump  water  from 
Gravelly  Pond  to  the  water  tower.  The  accident  will  not  in- 
terfere with  the  town's  water-supply,  as  there  is  an  inde- 
pendent system  of  artesian  wells  that  will  serve  until  the 
plant  can  be  replaced. 

of  tA  Hea,tn-I"surnnce  Act  for  introduction  in  the  various 
state  legislatures  of  the  country  has  been  drafted  in  tentative 
form  by  a  committee  of  the  American  Association  for  Labor 
Legislation  (131  East  23d  St.,  New  York  City).  The  bill  pro- 
vides that  all  manual  workers  and  others  earning  less  than 
3.100  a.  month  shall  be  insured  against  sickness,  half  the  esti- 
mated cost  of  the  insurance  to  be  paid  by  the  employers.  An 
explanatory  pamphlet  may  be  obtained  by  addressing  the 
association. 

r.„tA  ™**  Health  Association  has  been  planned  for  Connecti- 
n  P,nf  nTVrtnt  WaS  Start6d  at  a  complimentary  dinner 
*  I  Winslow  in  New  Haven  on  Nov.  18.    It  was 

voted  to  have  Dr.  E.  J.  Root,  of  Hartford,  Chairman  of  the 
State  Board  of  Health,  name  a  committee  of  four  to  perfect 
concprf.T  *  Purpose  of  the  organization  is  to  promote 
h  wit/  tm  0r'!laCti0n  am0ng  health  associations,  and 
t^uZut^hTstat,^6  lmPr°Vement  °f  ^  conditions 
Experimental  Activated-Sludge  Plants  are  being  built  at 
SSthit  SfUlZb6rger  &  Sons  C°-  ^d  by  Armour  Co.  It  is 
ren  esentin/  th  COnference  of  engineers  and  chemists 

representing  the  Chicago  packing-house  interests  much  en- 
thusiasm was  shown  for  the  activated-sludge  process  and 

^  pSOme/Ven  W6nt  S°  far  aS  t0  declare  that^this  is  the  on 
Process  of  sewage  treatment  brought  to  their  attention  wS 


gives  promise  of  satisfactorily  treating  the  liquid  wastes  from 
the  packing  houses  and  at  the  same  time  recovering  the  valu- 
able material  which  they  contain. 

t,„A  ?^ter  Braokett  Memorial  Prize  was  the  recommenda- 
tion of  the  committee  of  the  New  England  Water-Works  As- 
sociation, adopted  at  the  Nov.  10  meeting  held  in  Boston  A 
bronze  medal  to  be  known  as  a  Dexter  Brackett  Medal  is  to 
be  awarded  annually  for  the  most  meritorious  paper  presented 
to  the  association.  Enough  members  have  already  guaran- 
teed a  sufficient  sum  to  assure  the  success  of  the  plan.  It  was 
voted  at  the  meeting  that  the  same  committee  (Frederic  P 
Stearns,  Allen  Hazen  and  Alfred  D.  Flinn)  be  requested  to 
draft  a  letter  to  be  sent  to  the  entire  membership,  offering- 
each  an  opportunity  to  subscribe. 

™  7"e,  S'*In-Canal  Ro»*e  Across  New  Jersey  surveyed  by  the 
Federal  Government  a  few  years  ago  is  to  be  permanently 
marked  by  the  New  Jersey  Board  of  Commerce  and  Naviga- 
tion. A  survey  party  is  now  engaged  in  placing  monuments 
along  the  center  line.  The  canal  is  to  extend  from  Borden- 
town  on  the  Delaware  River,  to  Morgan,  on  Raritan  Bay- 
about  33  mi.  The  State  is  to  purchase  the  right-of-way  for 
the  canal,  according  to  a  resolution  of  the  New  Jersey  Legis- 
lature in  1911.  The  type  of  canal  recommended  by  a  special 
rd  °f  a™y  f"Sineers  was  a  sea-level  canal  of  25  ft.  depth 
000^000  Width'  estimate  of  c°st  was  $45,- 

The  Boundary  Line  between  the  states  of  Ohio  and  Michi- 
gan has  been  fixed  after  a  dispute  dating  back  to  1837  The 
disagreement  has  involved  the  jurisdiction  of  a  point  of  land 
jutting  out  into  Lake  Erie,  about  three  miles  from  Toledo 
known  as  Point  Place,  a  summer  suburb  of  Toledo  The 
terminus  of  the  Ohio-Michigan  line  on  the  point  has  been 
established  by  federal  government  surveyors  and  a  monument 
erected.  Here  on  Nov.  24,  standing  in  their  respective  states 
the  governors  of  Michigan  and  Ohio  shook  hands  across  the 
line,  made  speeches  and  otherwise  celebrated  the  event  The 
engineering  societies  of  the  two  states  took  a  prominent  part 
in  bringing  about  a  settlement  of  the  dispute. 

The  Law  Prohibiting  Alien  Labor  on  Public  Works  in  New 
York  State  was  upheld  by  the  United  States  Supreme  Court 
on  Nov.  29,  thus  affirming  decisions  of  the  New  York  Court 
of  Appeals  and  the  Court  of  Special  Sessions  of  New  York 
City.  The  cases  arose  in  connection  with  New  York  subway 
contracts,  the  suspension  of  which  was  threatened  until  the 
legislature  amended  the  law  to  permit  the  employment  of 
aliens  when  citizens  were  not  available.  The  Supreme  Court 
declared  in  effect  that  New  York  State  may  "control  the  con- 
struction of  its  own  works  and  the  distribution  of  its  own 
moneys,"  and  may  exercise  the  same  control  over  cities  It 
also  held  that  the  legislation  was  beyond  Federal  control 
and  that  it  did  not  violate  the  provisions  of  the  treaty  between 
the  United  States  and  Italy. 

The  Water-Works  Reservoir  at  Aberdeen,  Wash.,  settle- 
ment in  one  of  the  banks  of  which  was  noted  in  "Engineering 
News,"  Nov.  25,  1915,  p.  1054,  should  not  be  filled  to  a  depth  of 
more  than  10  ft.,  according  to  recommendations  by  R  H 
Thomson,  Consulting  Engineer,  Seattle,  Wash.  Mr.  Thomson 
states  that  the  embankment  has  settled  from  2y2  to  3  in  and 
that  some  of  the  support  to  the  slope  wall  has  given  away  and 
several  small  cracks  opened  in  the  coping  of  the  reservoir 
He  recommends  that  careful  measurements  of  the  settlement 
m  the  embankment  be  kept  and  also  in  the  filled  ground  to 
the  north  of  it.  Next  summer,  Mr.  Thomson  state;,  it  may  be 
desirable  to  build  a  heavy  concrete  wall  across  the  toe  of  the 
embankment  north  of  the  reservoir,  and  it  may  be  necessary 
to  terrace  the  slope  to  prevent  further  sliding.  If  the  wall 
is  built  it  should  be  carried  to  rock. 

Parkersburg  Suspension  Bridge— The  new  suspension 
bridge  over  the  Ohio  River  being  built  by  the  Parkersburg- 
Ohio  Bridge  Co.  at  Parkersburg,  W.  Va.,  is  progressing  favor- 
ably. The  bridge  consists  of  a  suspension  structure  1  425  ft 
long  (main  span,  775  ft.;  side  spans,  275  and  375  ft)  a  200- 
ft.  simple  span  at  the  Parkersburg  end,  and  approaches  the 
total  length  being  2,850  ft.  It  will  carry  two  interurban  tracks 
and  a  roadway.  Work  began  Mar.  15,  1915,  on  the  piers.  By 
July  1  the  substructure  was  completed,  13,000  cu  yd  of  con- 
crete having  been  placed;  the  contractor  was  the  bravo  Con- 
tracting Co.,  of  Pittsburgh,  Penn.  At  the  present  time  the 
suspension  cables  have  been  built  up  and  wrapped,  and  erec- 
tion of  the  stiffening  trusses  and  floor  svstem  is  under  way 
The  American  Bridge  Co.  is  fabricating  the  steelwork-  the 
Pittsburgh  Construction  Co.  is  doing  the  erection.  Herman 
Laub  is  Consulting  Engineer  to  the  owners. 

Panama  Slide  Excavation— Excavation  of  the  Culebra 
slides  is  going  on  at  the  rate  of  about  250,000  cu.vd.  per  week. 
In  October  the  total  amount  taken  from  the  slides  was  S72,- 
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952  cu.yd.,  according  to  the  "Canal  Record."  Elsewhere  in 
Gaillard  Cut  about  200,000  cu.yd.  was  excavated,  making  the 
total  excavation  for  the  month  1,079,663  cu.yd.,  which  is  27,000 
yd.  higher  than  the  September  excavation,  88,000  yd.  higher 
than  the  August  excavation  and  387,000  yd.  higher  than  the 
July  excavation.  The  new  15-yd.  dipper  dredge  "Cascadas" 
was  completed  on  Oct.  30  and  started  to  work  on  Oct.  31.  A 
remarkable  record  was  made  in  assembling  the  dredge,  the 
entire  work  being  completed  in  a  little  over  seven  working 
days.  This  compares  with  14  days  for  the  "Paraiso"  and  30 
days  for  the  "Gamboa."  Work  was  facilitated  by  using  picked 
men  and  by  the  ability  of  the  250-ton  crane  "Ajax"  to  handle 
the  heavy  parts.  The  new  dredge  has  not  yet  worked  into 
good  condition,  according  to  last  reports  of  the  "Canal 
Record."  In  the  week  ended  Nov.  9  it  excavated  38,235  cu.yd., 
as  compared  with  60,325  for  the  "Paraiso'  and  73,155  cu.yd.  for 
the  "Gamboa,"  both  of  which  are  also  15-yd.  dipper  dredges, 
though  they  are  slightly  narrower  in  the  beam  and  have 
only  two  boilers  in  place  of  three  of  the  "Cascadas." 
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Mr.  Thomas  E.  Donnelly  has  been  appointed  Commissioner 
of  Public  Works  of  the  City  of  Cincinnati,  Ohio. 

Mr.  B.  H.  Rader  has  been  appointed  Western  Sales  Man- 
ager of  the  Lehigh  Portland  Cement  Co.,  Chicago,  111. 

Mr.  Harold  M.  Scott  has  been  appointed  Assistant  Secre- 
tary of  the  Lehigh  Portland  Cement  Co.,  with  headquarters  at 
Chicago,  111. 

Mr.  A.  Q.  Dufour  will  be  in  charge  of  the  new  branch  office 
of  the  Jeffrey  Manufacturing  Co.,  Columbus,  Ohio,  in  the  M.  & 
M.  Building,  Milwaukee,  Wis. 

Mr  Claude  E.  Cox,  recently  Assistant  Valuation  Engineer 
of  the  Chicago,  Milwaukee  &  St.  Paul  Ry.,  at  Chicago,  has 
been  appointed  Engineer  of  Estimates  of  the  Chicago  Union 
Station  Co. 

Mr.  Ray  Palmer,  Assoc.  Am.  Inst.  E.  E.,  formerly  Com- 
missioner of  Gas  and  Electricity  of  Chicago,  has  been  elected 
Vice-President  and  General  Manager  of  the  New  York  & 
Queens  Electric  Light  and  Power  Co.,  Long  Island  City,  N.  Y. 

Mr.  Elihu  C.  Church,  M.  Am.  Soc.  M.  E.,  Consulting  Engi- 
neer and  former  Secretary  of  the  Department  of  Water  Sup- 
ply Gas  and  Electricity  of  the  City  of  New  York,  has  been 
appointed  Deputy  Warden  of  Sing  Sing  State  Prison,  Ossm- 
ing,  N.  Y. 

Messrs.  William  Cooper  Proctor,  E.  W.  Edwards,  William 
A  Hopkins,  Edward  H.  Dornette  and  Christian  Schott,  all 
prominent  in  the  civic  and  commercial  life  of  Cincinnati,  have 
been  selected  members  of  the  new  Rapid  Transit  Commission 
of  that  city. 

Mr.  O.  W.  Reinhardt,  formerly  chief  draftsman  with 
"Engineering  News,"  has  severed  his  connection  with  the 
Reinhardt-Winters-Cahill  Co.,  Technical  Illustrators,  Times 
Building,  New  York,  and  has  opened  an  office  at  9  Church  St., 
New  York  City. 

Mr.  J.  P.  Hickey  has  been  made  Manager  of  the  Standard 
Engineering  and  Construction  Co.,  442  Montgomery  St.,  San 
Francisco.  Mr.  William  Reinhardt,  Assoc.  M.  Am.  Soc.  C.  E., 
formerly  Assistant  City  Engineer  of  San  Francisco,  is  also 
associated  with  the  company. 

Mr.  W.  N.  Royall  has  resigned  as  General  Manager  of  the 
Atlantic  Coast  Line  Ry.  on  account  of  ill  health.  He  will  be 
succeeded  by  P.  R.  Albright,  Assistant  General  Manager.  Mr. 
J.  C.  Brand,  Superintendent  of  the  Third  Division,  at  Jackson- 
ville, will  become  Assistant  General  Manager. 

Mr.  Elliott  H.  Whitlock,  M.  Am.  Soc.  M.  E.,  Consulting  En- 
gineer, has  been  appointed  General  Superintendent  of  the 
Sandusky  Portland  Cement  Co.,  with  headquarters  in  the  En- 
gineers Building,  Cleveland,  Ohio.  Mr.  Whitlock  was  form- 
erly associated  with  the  National  Carbon  Co. 

Mr  J.  H.  Weed,  Maintenance-of-Way  Inspector  of  the  St. 
Louis  '&  San  Francisco  R.R..  has  been  appointed  Roadmaster 
of  the  River  and  Cape  division  of  the  road.  Messrs.  C.  R. 
Gray  Jr  and  H  R.  Irvine,  Maintenance-of-Way  Inspectors 
have'been  appointed  Roadmasters  of  the  Western  division. 

Capt  William  S.  Smith,  Engineering  Officer  at  the  Philadel- 
phia Navy  Yard,  has  been  attached  to  the  Bureaus  of  Con- 
struction and  Repair,  Steam  Engineering  and  Ordnance,  ot  the 
Navy  Department,  Washington,  to  pass  upon  suggestions  now 
being  received  in  great  numbers  concerning  the  development 
of  the  naval  service. 

Mr  A  H.  Markwart,  Assoc.  M.  Am.  Soc.  C.  E.,  of  the  firm 
of  Galloway  &  Markwart,  has  received  an  appointment  from 
the  Panama  Pacific  Exposition  Co.  to  superintend  the  removal 


of  the  Exposition  buildings  under  the  Director  of  Works. 
Mr.  Markwart  has  been  Assistant  Director  of  Works  of  the 
Exposition,  and  had  much  to  do  with  the  design  and  construc- 
tion of  the  buildings. 

Mr.  Carl  M.  Bernegau,  Vice-President  and  Treasurer  of 
Keuffel  &  Esser  Co.,  was  given  a  dinner  by  the  firm  on  Nov. 
16,  attended  by  about  500  employees,  in  celebration  of  the  25th 
anniversary  of  his  connection  with  the  company.  Mr.  Berne- 
gau came  to  this  country  from  Germany  in  1890  and  entered 
the  employ  of  the  company  in  the  capacity  of  bookkeeper. 

Mr.  E.  F.  Cykler,  Jun.  Am.  Soc,  C.  E.,  formerly  Chief 
Assistant  Engineer  for  H.  J.  Brunnier,  Consulting  Engineer, 
of  San  Francisco,  has  been  appointed  Chief  Engineer  of  the 
Lord-Young  Engineering  Co.,  Ltd.  Mr.  Cykler's  headquarters 
will  be  in  the  Pantheon  Building,  Honolulu,  T.  H,  in  which 
city  and  Hilo  the  company  at  present  has  underway  about 
$800,000  worth  of  work. 

Mr.  Jacobus  Kappeyne,  who  has  been  in  the  Valuation  Bu- 
reau of  the  Public,  Utilities  Commission  of  the  District  of  Co- 
lumbia, at  Washington,  D.  C,  has  been  appointed  Engineer  of 
the  Commission.  He  succeeds  Mr.  H.  C.  Eddy,  who  has  been 
asked  to  make  an  electrolysis  survey  of  the  District  in  con- 
junction with  the  work  of  the  Commission.  Previous  to  his 
work  in  Washington,  Mr.  Kappeyne  did  important  work  in 
Mew  York  for  the  Public  Service  Commission  in  the  valuation 
of  street  railways. 

Mr  Leon  S.  Moisseiff,  M.  Am.  Soc.  C.  E.,  has  opened  an 
office  for  the  practice  of ,  consulting  civil  engineering  at  69 
Wall  St,  New  York  City.  Mr.  Moisseiff  has  until  recently 
been  connected  with  the  Department  of  Bridges  of  the  City 
of  New  York,  as  Chief  of  the  Division  of  Design.  His  more 
important  work  includes  the  design  of  the  Manhattan  bridge, 
the  Queensboro  bridge  (before  its  modification),  the  proposed 
Henry  Hudson  Memorial  Bridge,  and  also  the  planning  and 
execution  of  the  work  of  strengthening  the  Williamsburg 
bridge. 

Dr.  Ernest  Fox  Nichols  has  resigned  as  President  of  Dart- 
mouth College  to  accept  the  chair  of  physics  at  Yale  Uni- 
versity. In  their  statement  announcing  Dr.  Nichols'  retirement 
from  the  Presidency,  the  Trustees  said  "In  seven  years  he 
will  have  made  what  might  well  be  considered  a  lifetime's 
contribution  to  the  well-being  of  Dartmouth.  By  unremit- 
ting labor  he  has  accomplished  a  monumental  task.  Hence 
he  has  earned  the  right  to  return  to  his  first  and  chosen  field 
of  activity  where  large  honors  still  await  him."  Previous  to 
his  presidency  at  Dartmouth,  Dr.  Nichols  held  professorships 
at  Colgate  University,  Dartmouth  and  Columbia  University. 

Mr  E  A  Howard,  for  the  last  15  years  Land  and  Industrial 
Commissioner  of  the  Chicago,  Burlington  &  Quincy  R.R.,  has 
been  appointed  Vice-President  of  the  road  in  charge_  of  all 
lands  and  industrial  affairs  of  the  company.  He  is  also 
Chairman  of  the  Joint  Board  for  the  construction  of  the  new 
Union  Railroad  Station  at  Chicago.  For  several  years  Mr 
Howard  was  Indian  Commissioner  in  Arizona  during  President 
Cleveland's  administration,  and  later  was  a  national  bank  ex- 
aminer On  entering  the  railroad  business  in  the  Northwest 
he  was  associated  with  Mr.  James  J.  Hill  in  the  construction 
and  extension  of  railroads  through  several  Rocky  Mountain 
states  and  to  the  Pacific  Coast. 


Gustave  Reinberg,  Vice-President  of  the  McKiernan-Terry 
Drill  Co.,  New  York  City,  died  at  his  home  in  that  city  Nov. 
22,   in  his   58th  year. 

J  B  Wilson,  formerly  County  Engineer  and  City  Engineer 
at  Walla  Walla,  Wash.,  at  the  time  the  city  water  system  was 
installed,  died  Nov.  13  at  Montour,  Idaho.  For  the  pas  four 
years  Mr.  Wilson  had  been  engineer  for  a  company  which  was 
developing  an  irrigation  project  on  the  Payette  River. 

Charles  Abbott  Locke,  M.  Am.  Soc.  C.  E.,  died  at  his  home 
in  Nashville,  Tenn.,  Nov.  5.  He  was  born  near  Summem  e 
Tenn.  His  first  large  engineering  work  was  in  1885,  when 
he  was  placed  in  direct  charge  of  improvement  work  on  he 
Cumberland  River.  After  leaving  the  service  of  the  gove 
ment,  he  engaged  in  consulting  work,  during  which  he  did 
much  geological  prospecting  in  the  South.  As  advisoi  to 
Philadelphia  interests  he  helped  to  develop  the  cemen -in- 
dustry of  Virginia.  Mr.  Locke  was  also  advisor  to  the  Louis 
ville  &  NashUlle  R.R.  in  connection  with  the  development  of 
the  phosphate  fields  of  Tennessee.  Mr.  Locke  retired  fiom 
practice  a  number  of  years  ago. 


December  2,  1915 


ENGINEERING  NEWS 


1103 


Herbert  Merrill  Wheeler,  Engineer  of  Electrical  Distribu- 
tion of  the  Chicago  Surface  Lines,  died  in  that  city  Nov  5 
He  was  born  in  Shawano,  Wis.,  in  1S76  and  at  the  age  of  20 
graduated  in  electrical  engineering  from  the  University  of 
Minnesota.  For  several  years  he  was  in  the  employ  of  the 
Fort  Wayne  Electric  Corporation  and  the  North  Chicago 
Street  R.R.  Co.,  and  one  time  was  instructor  of  mathematics  at 
Lewis  Institute,  Chicago.  He  was  appointed  Electrical  Engi- 
neer of  the  Chicago  Railways  Co.,  on  its  organization  in  1907 
afterward  becoming  Assistant  Chief  Engineer.  When  the 
street  railway  system  of  Chicago  was  taken  over  by  the  Chi- 
cago surface  lines,  in  1914,  he  was  appointed  to  the  posi- 
tion which  he  held  until  his  death. 

Alexander  Beith  McDonald,  M.  Inst.  C.  E,  for  25  years 
City  Engineer  of  Glasgow,  Scotland,  died  at  his  home  in  that 
city  Oct.  31.  Mr.  McDonald  had  been  in  the  service  of  the 
Glasgow  Corporation  for  45  years,  and  retired  from  the 
position  of  City  Engineer  on  a  pension  last  year.  He  was 
born  in  Stirling,  Scotland,  68  years  ago  and  was  a  graduate 
of  the  Stirling  High  School.  After  graduation  he  was  ap- 
prenticed with  Smith  &  Wharrie,  Civil  Engineers,  of  Glasgow 
and  ultimately  became  Senior  Assistant  of  the  firm  While 
engaged  in  practical  work  he  studied  engineering  at  the 
Glasgow  University,  and  finally  received  an  appointment  on 
the  engineering  staff  of  the  Glasgow  Corporation  under  John 
Carrick,  who  held  the  offices  of  City  Architect  and  Master  of 
Works.  One  of  the  greatest  pieces  of  engineering  work  for 
which  Mr.  McDonald  was  responsible  during  his  connection 
with  the  Corporation  was  the  Glasgow  Main  Drainage  Scheme 
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ILLINOIS^  CHAPTER :    AMERICAN   WATER- WORKS  ASSO- 

Jasnecy5;2D7,  IS  ^11™%°* 
ILJatn^°2IfiS2S8OCIAETY  ,°F  ENGINEERS  AND  SURVEYORS 

NIFeThH  iSH1]oCA(i0  CEMENT  SHOW. 

Rb-  F12Hall,  2P018r1ou?naLarLiterms?.:yChaincfgoCOliSeUm-  SeC^ 
SECOWI^ITn8NAL   CONFERENCE   ON   CONCRETE  ROAD 
^St.,1  Chicago. Chicag0"  J-  P-  Beck.  208  South  La  Salle 

AFfbRI2¥?5RAA?  BUILDERS'  ASSOCIATION 

at  Sa1:  ZlT™J *S£t  " Convention  is  in  session 
an  Faster^To^rencewilfb1:  ZT^  ****  "  ^  ^  ^ 

TheTrstSaennuani  °'  Water- Works  Association- 

to  4.  at  the  stale  Uni      "  f  ^  S6Cti0n  'S  DeinS  held  Dec.  3 
ai  me  fatate  University  of  Iowa,  Iowa  City 

cem^r  ^1?"^^  Association  holds  its  De- 
The  papers  to  bf  nr  ?  f  Brunswick,  Boston,  on  Dec.  8. 
Domestic  Bo  er  T  w"^  "CaUSeS  of  Explosions  of 
"The  M.ddfeboro  Mass  B  Watel-Work«  Experiences,"  and 
Members  and^st^  .S??^ 


can    now   f  H.gh-Pressure  Water-Works  for  fire  service 

Murnhv    p  in.  case   of  emergency,    states   Edward  S. 

Murphy    Commissioner  of  Public  Works,  by  connecting  fire- 

a  site  fTr  the  '  ^  °f  ^  "Uready  laid"  U  iS  ^  ^ 
a  site  for  the  pumping  station  may  soon  be  found  that  will  be 

acceptable  to  the  United  States  engineer  officers. 

American    Society   of   Mechanical    Engineers— The  annual 

JonneRr0nbWm  ^  ^        *™  M  Dec-  *  *<>  1  Dr 

fni^L  ,  ar'i>reSident  °f  the  society'  wiU  make  the  open- 
ing address  on  Tuesday  evening,  Dec.  7.    The  nominations  for 

jfc^TZu^T  D'  f  JaC°bUS;  ^e-presidents,  Wm.  B 
1  'joh     fl    nCr°ft'  JUHan  Kenne«y:  managers,  John 

Wiley  Stevens,  H.  deB.  Parsons;  treasurer,  Wm.  H. 

The  Kansas  Good-Roads  Association,  assisted  by  the  Kan- 

me.t?n« :  at  aT   ^T^'  h°ld    itS   ««eenth  annual 

meeting  at  Arkansas  City,  Kan.,  on  Dec.  9  and  10     The  pro 
gram  will  include  papers  and  addresses  on  methods  of  con- 
struction  on  financial  matters  and  procedure,  on  the  attitude 
of   the   state    toward    road    improvements   and   on    the  best 
ZTT  SUpervision"     Much    road    work    is    now  being 

ssrtsLS the  comins  year  and  this  — «-  ^  s 

of  Wpash,n,?ton  Socie*y  of  Engineers-The  tenth  anniversary 

1  1      by  a^inne1^0'  T  Celebrated  on  Nov  I 

1915    by  a  dinner,  to  which  the  members  of  the  Naval  Con 
suiting  Board  of  the  United  States  were  invited  as   '  ecial 
bo^rd8  wb  ^  addreSS  Was  by  W-  E-  Saunders,  of  the 

being  assured  bVa  ^  ^eparedness 
Geor'e  R  p  L™  r  prehnilnary  industrial  preparedness. 
?f  thge  society       '  C°mmiSS10ner  of  Lighthouses,  is  president 

American  Association  of  Engineers-The  Chicago  Chapter 

The  fo",,"  "  TrtinS  ^  WhiCh  a  S6t  °f  by"laws  was  adopted 
The  following  14  standing  committees  are  provided  for-  By- 
Laws,  Meetings,  Program,  Entertainment,  Initiation  Finance 
Inspection  Trips  Pubiicity,  Articles  for  Publication  Member-' 
ship  Visiting  Grievances,  Local  Legislation  and  Employment 
and  Information.  Chapters  are  being  formed  at  Spr^ngfie  d 
111.,  Minneapolis  and  Indanapolis.  There  will  be  no  initfaUon 
fee  until  500  members  have  been  obtained,  after  which  an 
initiation  fee  of  $2  will  be  charged,  the  fee  to  increase  with 
each  oOO  new  members.    Junior  membership  will  Toon  be  n- 


Chain-Hammer  Crusher  for  Road  Work 

Chain-hammer  crushers  and  pulverizers  made  by  the  Wil- 
liams Patent  Crusher  and  Pulverizer  Co.,  St   Louis   Mo  hive 
been  used  for  ore  and  for  agricultural  limestone  for  a'  „um 
ber  of  years,  and  quite  recently  this  type  of  crusher  has  been 
on.vTb  adaPtable  to  macadam-road  work,   especially  v 
only  the  softer  stones,  such  as  limestone,  are  used.    This  v 
of  crusher  produces  a  larger  proportion  of  the  finer  screen 
nigs  but  in  the  case  of  limestone  the  screenings  have  a  readv 
market  for  agricultural   purposes.     The  crusher  T  built  of 


7§I 

Sir  " — y  ..^1 

CHAIN-HAMMER  STONE  CRUSHER  FOR  ROADBUILDING 

attached Pto  t„lemhen-tS~a  revolvin^  binder  with  hammers 
f  revolvi^  c^  ,amS',the  rCaCh  °f  WhiCh  is  adjustable,  and 
parts  h  B„, CyImdrlcal  screen-  A  belt  drive  operates  both 
fn  the  nnnot>me;S  r6V°1Ve  OM  di'ection  and  the  screen 
convert  °PP°SIte  d'rection.  The  only  change  necessary  to 
convert  an  agricultural  limestone  crusher  to  road  purposes 
is  to  replace  the  fine  screen  with  a  coarser  one.    The  el  va 
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attachment  shown  in  the  illustration  may  be  thrown  out  of 
gear  and  the  product  discharged  on  the  ground  if  desired. 
An  8-  to  10-hp.  chain-hammer  crusher  with  a  cylinder  30  in. 
in  diameter  and  24  in.  long  is  claimed  to  crush  5  to  6  tons  of 
road-surfacing  material  an  hour.  The  weight  of  the  outfit 
(exclusive  of  power)  is  about  5,000  lb. 

*     *  * 

New  Heavy-Duty  Edison  Storage  Battery 

A  new  design  of  the  nickel-iron  alkaline  electric-storage 
battery  developed  by  Thomas  A.  Edison  has  been  produced 
for  the  heavy  service  of  electric  locomotives,  submarine  ves- 
sels and  electric  station  emergency  service.  The  reactions 
employed  remain  the  same  as  in  the  smaller  cells  which  have 
been  made  for  some  time  by  the  Edison  Storage  Battery  Co., 
of  Orange,  N.  J.  The  positive  element  consists  of  alternate 
layers  of  'nickel  hydrate  and  metallic-nickel  flakes  packed 
in  small  perforated  steel  tubes.  Twenty  of  these  are  clamped 
in  a  subgrid  which  is  welded  into  a  main-grid  frame  of  steel. 
The  negative  material  is  iron  oxide  and  mercury  packed  in 
flat  perforated,  rectangular  pockets  of  nickel-plated  steel— 
16  'to  a  main  grid.  The  main  grids  of  both  positive  and 
negative  plates  are  three  subgrids  wide  and  five  or  six  high. 
In  assembling  the  plates,  hard-rubber  strips  are  secured  be- 
tween adjacent  grids.  Plates  of  like  polarity  are  bolted  to- 
gether at  neck  terminals;  hard  rubber  spacers  hold  the  plates 
rigid  and  prevent  their  touching  each  other  or  the  steel 
container.  Each  pair  of  subgrids  is  rated  to  give  15.6  watt- 
hr.  on  a  4.4-amp.  discharge  rate.    The  potential  is  1  volt. 

*     *  * 

Multiple-Basket  Condenser  Strainers 

A  development  of  the  multiple-basket  type  condensing- 
water  strainer  built  for  several  years  by  the  Lagonda  Manu- 
facturing Co.,  Springfield,  Ohio,  is  shown  in  the  sketch.  The 
improvement  is  in  the  substitution  of  an  air-  or  water- 
pressure  cylinder  for  the  handwheel  and  screw  stem  formerly 
employed  in  raising  and  lowering  the  baskets. 

The  straining  basket  is  rigidly  supported  on  a  circular 
base  or  disk,  which  also  serves  as  a  valve  seat  when  the 
basket  is  raised.  Attached  to  the  disk  is  a  cylinder  of  small 
diameter,  the  whole  moving  freely  up  and  down  on  a  piston 
and  piston  rod  rigidly  connected  to  the  strainer  body.  The 
piston  rod  is  provided  with  two  conduits,  communicating 
with  the  upper  and  lower  sides  of  the  piston  and  connected 
as  shown  tnrough  a  four-way  control  valve  to  the  pump  oi- 
compressor  supply.  When  pressure  is  applied  to  the  top  ot 
the  piston,  the  basket  is  raised  to  the  cleaning  chamber. 
The  basket  support,  or  lower  valve  seat,  engages  the  slidmg- 
valve  collar  of  the  strainer,  carrying  it  up  with  the  basket, 


completely  to  close  the  cleaning  chamber  or  bonnet.  For 
assurance  against  possible  leakage  or  chance  lowering  of 
the  disk  while  a  basket  is  removed,  there  is  supplied  a  cam- 
lever  locking  device  on  either  side  of  the  strainer  bonnets, 
as  shown.  In  the  flange  cap  a  petcock  is  provided  for  reliev- 
ing any  pressure  in  the  cleaning  chamber,  so  that  the  hinged 
flange  cap  can  be  easily  unbolted  and  opened  for  the  quick 
removal  of  the  basket.  With  the  basket  reinserted  and  the 
flange  cap  bolted  down,  the  basket  is  lowered  into  position 
by  releasing  the  locking  device  and  throwing  the  handle  of 
the  four-way  control  valve. 

This  design  of  automatically  operated  strainers  is  espe- 
cialy  suited  for  power  plants  and  large  pumping  stations, 
where  the  rapidity  and  ease  with  which  the  baskets  can  be 
removed  and  cleaned  is  essential. 

*     *  * 

Steel  Casement  for  Wood  Frames 

A  steel  casement  for  use  in  wood-frame  structures  has 
been  designed  by  E.  J.  Zahner,  of  the  Zahner  Metal  Sash  and 
Door  Co.,  Cantofi,  Ohio.  It  is  reported  that  there  has  been 
a  large  demand  for  such  a  casement  to  eliminate  the  warping, 
twisting  and  binding  of  wood  casements  during  wet  weather. 


SECTION  THROUGH  NEW  LAGONDA  STRAINER 


STEEL  CASEMENT  FOR  WOOD-FRAME  STRUCTURES 


The  construction  is  shown  in  the  accompanying  sketch.  The 
members  are  electrically  welded.  This  style  is  furnished  in 
widths  up  to  2  ft.  and  in  heights  up  to  5  ft.,  with  any  de- 
sired arrangement  of  lights.  The  construction,  as  shown,  is 
claimed  to  be  moderately  weatherproof  and  to  be  wind-tight 

with  felt  strips  at  A,  B  and  C. 

*  *  * 

New  Line  of  Batch  Concrete  Mixers 

After  several  years'  experience  in  the  manufacture  of  con- 
tinuous concrete  mixers  the  Eureka  Machine  Co.,  Lansing, 
Mich.,  has  placed  a  batch  mixer  on  the  market.  The  chiet 
aim  in  the  new  design  is  compactness.  The  whole  machine 
is  mounted  on  a  frame  of  5-in.  steel  channels  with  steel 
wheels;  a  double  conical  drum,  made  of  boiler  plate,  is  dnven 
by  a  centrally  placed  gear  and  has  a  power  loading  device. 
There  are  two  sets  of  operating  levers,  which  make  it  Pos- 
sible to  manipulate  the  drum  or  loader  from  e.ther  side 
the  machine.  The  batch  capacity  is  about  5  cu.ft.  The  power 
is  supplied  by  a  3%-hp.  vertical  gasoline  engine.  The  weight 
complete  is  2,800  lb. 

*  *  * 

Electric-Light  Unit  for  Construction  Work 

The  "Little  Wonder"  portable  electric-lightmg  plant 
consists  of  a  1%-hp.  gasoline  engine  directly  connect* 
to  a  %-kw.  dynamo,  both  mounted  on  a  bedplate  The  com 
plete  unit,  including  fuel  and  water  tanks,  is  31x13  in  26  A 
in.  high,  with  a  weight  of  260  lb.  The  current  Produced,  500 
watts,  is  sufficient  for  twenty-five  18-cp  tungsten  lamp*  The 
power  is  sufficient  to  operate  small  electric  drills,  pumps 
grinders,  fans,  etc.,  having  motors  not  over  %  hp.  The  plant 
fs  designed  particularly  for  lighting  and  cook ing  purpo  es  m 
country  residences,  churches,  farms,  etc.,  but  is  applicable 
also  for  use  in  camps  and  on  construction  work.  It  is  man 
ufactured  bv  the  Swartz  Electric  Co.,  Indianapolis,  Ind. 
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 1  iiiiiiiiiiii  nun  muni  ,„  


lhe  largest  plate  girders  built  in  modern  times  are 
being  made  for  the  double-track  skew  crossing  of  the 
Nickel  Plate  over  the  four-track  roadbed  of  the  Illinois 
Central  E.E.  at  79th  St.,  Chicago,  described  in  Engineer- 
ing News  of  Oct.  28,  1915.  The  work  is  part  of  the 
Grand  Crossing  grade  separation. 

The  bridge  has  three  lines  of  girders.    The  girders  of 
the  middle  line,  which  carry  the  heaviest  load, 'are  made 
deeper  than  the  others— 10  ft.  10  in.  1,.  to  h.  of  arides''1 
as  against  9  ft.  8%  in.  for  the  outer  girders.    On  account 

the  shai"P  skew,  five  spans  are  required!  The  normal 
span  length  is  125  ft.  8jJ  in.  c.  to  a;  hut  the  end  span, 
contain  girders  of  130  ft.  6y2  in.  c.  to  c.  length  (131  ft 
9  hi.  o.  to  o.)  The  latter,  however,  are  lighter  than  the 
125-ft,  girders  of  the  middle  line,  which  weigh  130V9 
tons. 

The  130-ft.  girders  are  the  longest  single-span  plate 
girders  in  use.    Heavier  girders  were  used  by  the  New 


Ordinary  masonry  hearings  at  the  abutments  would 
have  made  the  girders  of  the  end  spans  several  feel  longer 
than  the  clear  opening,  and  as  the  end  spans  are  the  long- 
est the  extra  length  was  specially  objectionable  here,  in- 
creasing the  section  and  weight  of  the  girders  consider- 
ably. To  avoid  this,  steel  columns  are  set  in  the  abutment 
to  carry  the  girder  end,  the  masonry  serving  merely  as 
earth  wall.  This  construction  makes  the  end  support 
practically  identical  with  the  intermediate  supports,  ex- 
cept that  the  columns  are  lighter  and  are  braced  by  the 
concrete  instead  of  by  diagonals.  The  layout  is  shown  in 
1'  ig. 

Structure  Expands  prom  Middle  Span 
The  bearings  on  the  two  middle  bents  are  fixed.  Ap- 
parently the  expansion  in  the  single  125-ft.  length  be- 
tween these  bents  did  not  require  consideration  The 
other  two  bents  and  the  two  abutment  bearings  are  expan- 


Vork,  New  Haven  and  Hartford  R.R  j„  grade-crossing 
elimination  at  Worcester,  Mass.,  two  years  ago.  These 
are  up  to .  122  ft.  long,  and  the  heaviest  weighs  170  tons, 
which  is  40  tons  more  than  the  Nickel  Plate  orders 

Structurally,  two  highly  individual  features  of  the 
Jndge  are  the  method  of  support  at  the  abutments  and 
the  method  of  providing  for  expansion  of  the  bridge 

oT It"  t,K;  fiVe  SpaDS  are  Sinuously  coupled 
>o  that  they  expand  as  a  unit-an  arrangement  frequently 
adopted  m  modern  bridge  practice. 


Hon  bearings.  Longitudinal  stability  of  the  middle  or 
fixed  span  is  given  only  by  the  fixity  of  the  columns  on 
their  footings.  The  railway  clearance  below  does  not  per- 
mit of  introducing  kneebracing,  and  the  middle  span  is 
not  framed  into  the  columns  but  rests  on  top  of  the  col- 
umns, as  do  the  other  spans. 

The  type  of  expansion  bearing  is  unusual  and  interest- 
ing. No  rollers  or  segments  are  used.  The  shoe  itself, 
however,  is  a  rocker  shoe  to  allow  for  deflection  of  the 
girders  without  canting  of  the  bearing  plate. 
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The  rocking  seat  of  the  shoe  is  not  made  by  a  pin,  as 
usual,  but  by  the  shaping  of  the  two  halves  of  the  shoe  in 
the  solid  metal.  The  lower  shoe  plate  is  a  steel  casting 
the  upper  surface  of  which  carries  two  semicylindrieal 
convexities,  each  giving  the  effect  of  a  half  pin  laid  on  the 


The  make-up  of  the  girders  follows  standard  practice 
generally.  The  flanges  are  made  up  of  a  single  pair  of 
angles  and  up  to  six  cover  plates,  supplemented  by  a  pair 
of  .side  plates  below  the  angles.  Ordinary  stiffeners  arc 
crimped  over  the  flange  angles,  but  the  load-carrying 


Fixed  Bearing's  at  these  Two  Bents. 
Expansion  Bearings  at  other 
Bents  and  Abutments 
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FIG. 


LOCATION  PLAN  AND  SECTION  AND  SMOKE- PROTECTION  DETAILS,  79TH  ST.  BRIDGE  OF  N. 

ST.  L.  RY.  AT  CHICAGO 


Y.  C.  & 


plate,  one  for  either  of  the  two  spans  meeting  at  the  shoe. 
The  girder  is  seated  on  this  half  pin  by  means  of  a  forged 
shoe  plate  bolted  to  the  girder,  in  which  a  concave  half 
cylinder  is  milled.  As  the  concave  half  cylinder  is  shorter 
than  the  width  of  the  forging,  an  adequate  lateral  guiding- 
effect  is  secured  without  further  attachment. 

At  the  four  fixed  hearings  the  lower  shoe  plate  is  riveted 
to  the  cap  plate  of  the  column.    At  the  expansion  point 


stiffeners  over  the  shoes  are  left  straight  and  have  fillers 
over  the  web.  The  difference  in  the  shaping  of  the  abut- 
ment ends  and  the  intermediate  ends  of  the  girders  is 
shown  by  the  details  in  Fig.  3. 

A  remarkable  feature  of  the  girders  is  that  the  flange 
angles  are  in  one  piece  for  the  full  length,  thus  eliminat- 
ing the  necessity  of  splicing  the  heavy  sections.  They  are 
8x8x1  Vs-in.  angles.    These  long  angles  were  rolled  by  the 
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ABUTMENT  OF  NICKEL  PLATE  R.R.  BRIDGE  WITH  COLUMNS  SHOWN 
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(Section . 
Steel  Column 
in  Abutment 


it  seats  on  a  1-in.  phosphor-bronze  slide-plate  dropped  Pennsylvania  Steel  Co.,  Steelton,  Penn.,  which  is  fabri- 

into  a  pocket  in  the  column  cap,  and  the  shoe  plate  itself  eating  the  girders  and  will  also  erect  them.    The  129y2N 

is  loosely  connected  to  the  cap  by  means  of  bolts  going  %-in.  web-plates  (planed  from  130-in.)  were  rolled  by 

through  slotted  holes.  the  Lukens  Iron  and  Steel  Co.,  Coatesville,  Penn. 
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The  bridge  was  designed  by  the  bridge  department  of 
the  New  York,  Chicago  &  St.  Louis  Rv.,  of  which  E.  E. 
Hart  is  Chief  Engineer  ;  George  H.  Tinker,  Bridge  Engi- 
neer; Alvah  M.  Clark,  Assistant  Bridge  Engineer.  As 
already  stated,  the  Pennsylvania  Steel  Co,  Steelton. 
Penn,  is  contractor  for  shopwork  and  erection. 
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PIG.  4.    GIRDER,  COLUMN  AND  ROCKER  SHOES, 
79TH  ST.  BRIDGE 

The  door  (see  Fig.  2)  is  solid,  composed  of  concrete 
arches  on  ferro-inelave  bent  to  half-cylinder  shape,  span- 
ning an  average  of  18  in.  between  transverse  joists  span- 
ning from  outer  to  center  girders.  The  regular  joists 
are  15-in.  I-beams,  but  at  each  girder  stiffener  ease  of 
erection  made  it  preferable  to  use  two  15-in.  channels. 

At  the  abutment  and  on  the  cap  girders  of  the  bents 
the  joists  are  supported  by  a  slide  rail,  the  construction 
and  arrangement  of  which  are  shown  by  sketches  in  Figs. 
2  and  3.  At  the  abutments  this  support  is  necessary,  but 
at  the  intermediate  supports  it  is  used  solely  to  improve 
the  deflection  conditions  and  therefore  the  riding  quali- 
ties of  the  track 

The  bridge  floor  will  carry  a  regular  ballast  and  tie 
roadbed.  The  concrete  of  the  door  is  carried  up  along 
the  side  of  the  girders  half  way  to  the  top  flange,  thus 
making  the  floor  a  continuous  concrete  trough.  The 
trough  is  drained  by  pipes  directly  through  the  floor, 
discharging  between  the  Illinois  Central  tracks, 
erete  at  its  upper  edge  against  the  webs  of  the 
sealed  by  a  longitudinal  strip  of  asphalt  mastic 
a  triangular  pocket  between  concrete  and  steel. 

To  shield  the  bridge  against  smoke  gases  and  blast 
action  from  the  Illinois  Central  trains  below,  the  under- 
side of  the  floor  will  be  protected  with  a  cement^gun 
coating,  applied  after  slipping  Mitchell-Tappen  metal 
caging  over  the  joist  flanges.  In  addition  there  will  be 
east-iron  blast  plates  3  ft.  wide  hung  directly  over  the 
••enter  line  of  each  Illinois  Central  track.  The  construc- 
tion of  this  cast-iron  protection  is  shown  by  several 
sketches  m  Fig.  2.  Cement  mortar  will  he  packed  behind 
these  smoke  plates,  covering  the  angles  and  bolts  which 
hold  the  plates  and  avoiding  the  formation  of  any  pockets. 

The  columns  will  he  incased  in  a  concrete  wall  to  a 
point  about  o  ft.  above  top  of  rail  (Illinois  Central) 


The  con- 
girders  is 
placed  in 


ipsif^ssimasa 

The  aPPt'J'<led  questions  were  given  in  a  recent  United 
States  Civil  Service  Examination  to  candidates  for  junior 
engineer-draftsman  in  the  Engineer  Department  at 
Large.  Applicants  were  required  to  have  had  at  least 
a  high-school  education  and  five  years'  experience  as  a 
draftsman.  For  the  examinations  "familiarity  was  neces- 
sary with  calculations,  structural  details,  structural  shop 
practice,  reinforced  concrete  and  in  making  drawings 
I  rom  data. 

Use  of  a  structural  handbook  was  permitted.  The 
general  subjects  and  relative  weights  Ave  re :  (A)  Com- 
putations, materials  and  structural  details,  35;  (B) 
drawing  and  design,  40;  (C)  training  and  experience. 
2.).    The  time  allowed  was  71/2  hr. 

QUESTIONS  ON  MATERIALS  AND  COMPUTATIONS 
Answer  four  of  the  following: 

1.  Explain  in  detail  two  methods  of  calculating  quantities 
of  material  dredged. 

2.  Show  a  neat  pen-and-ink  section  of  a  reinforced-con- 
crete  beam  10x15  in.  by  20  ft.  span.  Give  all  dimensions.  Make 
necessary  assumptions  and  calculate  safe  load  per  foot  of 
beam. 

3.  A  wall  500  ft.  long-,  30  ft.  high,  3  ft.  wide  on  top  and 
12  ft.  at  base  is  built  of  1:3:6  concrete.  Specify  the  number  of 
barrels  of  cement  required  and  cubic  yards  of  sand  and  gravel, 
making  no  allowance  for  waste. 

4.  (a)  Calculate  the  least  thickness  of  metal  in  a  16-in 
c.-i.  water  pipe  under  a  static  head  of  150  ft.  Allow  safe 
unit  stress  of  3,000  lb.  in  metal.  (b)  A  screw  has  a  1%-in 
pitch;  the  lever  arm  is  20  in.  and  the  load  is  800  lb.  Assuming 
efficiency  as  60%.  find  the  power  necessary  to  move  the  load. 

5.  Select  a  steel  column  of  two  channels  and  two  cover- 
plates  riveted  to  their  flanges.  The  column  is  of  square  sec- 
tion and  20  ft.  long.  The  total  load  on  the  column  is  200,000 
lb.  Find  the  least  weight  of  column  per  foot,  using  a  safetv 
factor  of  4. 

6.  (a)  Give  a  specimen  page  of  level  note  book  showing 
field  notes,  (b)  State  the  precautions  to  be  taken  in  meas- 
uring over  rough  country  with  a  tape. 

QUESTIONS  IN  DRAWING  AND  DESIGN 
Answer  two  of  the  following: 

1.  Determine  graphically  the  stresses  in  the  members  of  a 
given   roof  truss. 

2.  A  sketch  showing  two  water  mains  of  unequal  size  in- 
tersecting at  60°;  required  to  develop  the  intersection  area. 

3.  Make  a  sketch  of  a  wharf  120x30  ft.  in  plan.  Draw  a 
pen-and-ink  section.  Make  a  bill  of  material  and  estimate  cost. 
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By  Charles 


SYNOPSIS— Driving  a  bypass  tunnel  400  ft. 
below  leaky  Moodna  tunnel  of  Catskill  Aqueduct. 
Tiro  S-in.  holes  were  drilled  through  50-ft.  con- 
crete plug  in  surface  shaft — one  hole  for  hoisting 
purposes,  the  oilier  for  chitting  concrete  for  lining 
of  tunnel.    Drilling  methods. 


Driving  a  shaft  and  tunnel  supplementary  to  the 
Moodna  pressure  tunnel,  which  connects  with  the  Catskill 
Aqueduct  tunnel  under  the  Hudson  River  at  Cornwall, 
N.  Y.,  to  stop  leakage  from  a  damaged  section,  is  practi- 
cally the  last  chapter  of  the  gigantic  water-supply  project 
of  New  York  City.  The  work  itself  is  complete  now,  two 
months  in  advance  of  the  time  specified  by  the  Board  of 
Water  Supply  of  New  York  City.  There  remains  only 
the  work  incident  to  tearing  out  track,  cleaning  up  and 
sealing  the  damaged  and  leaky  section.  The  actual  driv- 
ing and  concrete  lining  of  the  tunnel  and  connecting 
shaft  have  been  finished  some  time ;  in  fact,  the  majority 
of  the  surface  equipment  has  been  boxed  and  shipped  to 
other  work. 

The  original  work  Mas  carried  on  through  two  shafts, 
known  as  No.  7  and  No.  8,  shown  in  the  profile,  Fig. 
1.  No.  8  shaft  formed  the  connection  between  the 
siphon  under  the  river  and  the  main  water-supply  tunnel 
and  had  been  permanently  sealed.  No.  7  shaft  was  driven 
as  an  access  shaft  and  was  left  .open  to  permit  operation 
of  the  aqueduct.  The  cracks  which  developed  in  the  old 
tunnel  are  located  near  Shaft  8  and  extend  part  way 
toward  Shaft  7. 

When  it  was  decided  to  replace  the  damaged  section 
the  plan  adopted  was  to  drive  a  new  tunnel  section  paral- 
lel to  the  old,  but  located  400  ft.  below  it,  To  save  time 
and  expense  the  contractor  was  required  to  utilize  Shaft  7 
(8  ft.  8  in.  in  diameter)  for  handling  all  materials.  This 
necessitated  sinking  a  supplementary  shaft  (designated 
No.  7A),  17  ft.  in  diameter  and  400  ft.  deep,  from  a 
point  within  the  old  tunnel  and  driving  a  new  tunnel  17 
ft.  in  diameter  and  900  ft.  long.  The  latter  formed  the 
new  connection  between  the  siphon  and  the  main  water 
tunnel.  A  concrete  lining  reduced  both  shaft  and  tunnel 
to  approximately  14  ft.  2  in.  in  diameter. 

Provision  for  Handling  Materials 

The  contract  was  awarded  to  the  Oscar  Daniels  Co., 
New  York,  and  the  work  of  installing  equipment  began  in 
the  latter  part  of  November,  1914.  Active  work  on  Shaft 
7A  was  not  started  until  Jan.  2,  191.).  The  time  inter- 
vening was  devoted  to  installation  of  the  surface  plant, 
placing  guides  and  apparatus  for  operating  a  cage  in 
Shaft  7  and  driving  a  dome  or  upraise  over  the  location 
of  Shaft  7A  for  hoisting  headframe  purposes.  Prelim- 
inary work  also  included  the  installation  of  a  platform  at 
a  point  in  Shaft  8  where  the  new  tunnel  was  to  be  started. 

It  was  at  first  thought  feasible  also  to  utilize  Shaft  8 
for  handling  materials  directly  from  the  new  tunnel  to 

•Ingersoll-Rand  Co.,  New  York  City. 
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the  surface.  This  shaft,  however,  had  been  sealed  at 
the  top  by  a  concrete  dome  and  also  by  a  concrete  plug 
50  ft.  thick  and  30  ft,  above  the  old  tunnel,  so  that  the 
idea  of  using  this  shaft  was  abandoned.  Blasting  opera- 
tions for  the  removal  of  the  50-ft.  plug  would  have  en- 
dangered the  shaft  lining.  The  concrete  dome,  however, 
was  removed,  and  the  novel  idea  was  conceived  of  utiliz- 
ing the^portion  of  Shaft  8  between  the  new  and  old  tun- 
nel levels  by  drilling  two  8-in.  holes  through  the  plug  with 
a  core  drill.    One  hole  was  used  for  passing  the  hoist  cable 


20  Side  Holes 

FIG.  1.    PROFILE  OF  OLD  AND  NEW  TUNNEL  SECTIONS, 


WITH  DIAGRAMS  OF  DRILLING  ROUNDS 

from  the  surface  for  handling  a  cage  and  the  other  for 
chuting  concrete  for  the  tunnel  and  shaft  lining. 

The  tunnel  work  was  prosecuted  entirely  from  Shaft  8. 
The  first  round  was  blasted  on  Feb.  6,  1915,  and  the  last 
or  breaking-through  round  on  May  20.  Driving  the  tun- 
nel and  sinking  the  shaft  were  completed  at  about  the 
same  time. 

Driving  an  Upraise 

Fig.  2  is  a  view  looking  up  into  the  dome  or  upraise  in 
Shaft  7A.  Work  in  this  upraise,  which  was  17  ft,  in 
diameter  and  31  ft.  high,  was  necessarily  slow,  owing  to 
the  need  for  continual  building  of  temporary  staging, 


December  9,  1915 
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FIG.  2.  LOOKING  UP  INTO  DOME  OVER  NEW  SHAFT  7A 

which  had  to  be  torn  out  prior  to  blasting  each  round 
Work  was  started  on  Dec.  31,  1914,  and  was  completed 
Jan.  17,  1915.  Three  stope  drills  were  employed  for  the 
drilling.  The  dome  was  concreted  to  form  a 'setting  for 
the  hoisting  headframe  with  its  sheaves  and  to  eliminate 
danger  incident  to  rock  sloughing  off. 

Sinking  Shaft  No.  7A 

In  Fig.  1  is  a  diagram  of  the  drilling  round  in  the 
shaft.    This  round  consisted  approximately  of  38  holes. 
For  drilling  the  shaft  as  many  as  six  heavy  hand  hammer 
drills  (Ingersoll-Rand  Co.  "Jackhamers,"  Bull  Moose  size) 
were  employed  at  one  time.    The  day  was  divided  into 
one  8-hr.  drilling  shift  and  two  8-hr.  mucking  shifts. 
All  holes  were  started  2   in.  and   bottomed   1-%  j„ 
1%  m.  powder.    The  first  round  in  the  shaft  was  blasted 
on  Jan.  22,  1915,  and  the  entire  sinking  of  4(H)  ft.  was 
completed  in  7G  rounds,  giving  an  average  advance  per 
round  of  5.26  ft.    After  sinking  306  ft.,  drilling  was 
stopped  for  26  days  to  do  concreting,  and  was  resumed 
again  on  Apr.  20.    In  portions  of  the  shaft  it  was  neces- 
sary to  employ  temporary  steel  lining. 
_  All  hoisting  in  Shaft  7A  was  handled  by  bucket,  except 
m  the  case  of  the  spoil,  when  the  transferable  bodies  of 
the  2-ton  steel  cars  were  used. 

Driving  the  Supplementary  Tunnel 

The  supplementary  tunnel.  17  ft.  in  diameter  and  900 
■t.  long,  was  driven   by  the  usual  heading-and-bench 
method.    The  round  (in  Fig.  1)  consisted  of  26  to  28 
holes  m  the  heading  and  five  holes  in  the  bench. 
,  Work  in  the  tunnel  was  started  from  a  platform  placed 
a  bhaft  8.    The  first  round  was  blasted  on  Feb.  6  and 
holed  through  on  May  20,  during  which  time  206  rounds 
were  drilled,  blasted  and  mucked,  giving  an  average 
advance  of  4.-37  ft.  per  round.    The  drilling  and  muck- 
ing may  be  said  to  have  proceeded  simultaneously.  The 
!rst  drilling  crew  worked  from  8  a.m.  to  4  pm  and  the 
second  from  8  p.m.  to  4  a.m.,  while  the  first  and  second 
tracking  crews  worked  from  4  p.m.  to  12  midnight  and 
trom  4  a.m  to  12  noon.    Holes  in  the  heading  averaged 
irom  7  to  8  ft.  deep,  and  from  6  to  8  ft.  deep  in  the  bench. 
AM  holes  were  started  2  in.   and   bottomed   1%  in 
Changes  of  steel  averaged  24  in.  Four  No.  18  Leyner-In 
gerso  1  water  drills  on  two  columns  were  employed  in  drill- 
ing the  heading.    Two  drills  of  the  same  type  set  up  on 


tripods  drilled  the  bench.  Each  machine  was  manned  by 
two  men.  About  150.  lb.  of  1  y4-in.  "gelatin"  was  con- 
sumed per  blast  in  the  tunnel  and  90  to  loo  lb  in  the 
shaft. 

Air  was  furnished  by  two  1,200-ft.  motor-driven  Im- 
perial air  compressors,  a  pressure  of  90  lb.  being  main- 
tained at  the  drills.  The  air  was  conveyed  both  to  the 
tunnel  and  the  shaft  by  means  of  two  4-,n.  air  lines 
Water  for  the  drills  was  taken  from  the  leakage  in  the 
tunnel.  All  haulage  was  performed  by  storage-battery 
locomotives.  Lining  the  tunnel  started  after  holing 
through,  Blaw  steel  forms  being  used.  The  smoothness 
of  the  concrete  lining  of  this  work  is  a  feature  worthy  of 
note.  J 

Engineers  and  Contractoks 

,  D;LE- Baxter  and  C  L.  Ostenfeldt  supervised  the  work 
for  the  Oscar  Daniels  Co.,  S.  A.  Knowles  being  Superin- 
tendent. The  engineers  of  the  Board  of  Water  Supply 
were  George  J.  F.  Carey,  Field  Engineer,  and  W  B 
Hoke,  Section  Engineer.  Ralph  M.  Wheeler,  Department 
Engineer  of  the  Northern  Aqueduct,  was  in  charge  for 


PIG.  3.    WHERE  WORK  WAS  STARTED  ON  SHAFT  7A 

N°te  nnf^Lf1OILms  at  point  where  okl  tun"el  section  is  to  be 
Plugged  by  a  concrete  wall  fitted  with  bronze  door 

the  Board  of  Water  Supply  under  the  direction  of  Alfred 
D.  Flmn,  Deputy  Chief  Engineer,  and  J.  Waldo  Smith 
Chief  Engineer. 

A  description  of  the  circumstances  which  led  to  this 
repair  work,  that  is  the  leakage  which  started  the  trouble 
and  the  then  proposed  methods  of  repair,  was  published 
in  Engineering  News,  Nov.  5,  1914,  p.  954. 


The  Field  for  Yutomatie  Stream  Gases  in  obtaining  records 
of  stream  flow  is  discussed  by  C.  H.  Pierce,  Hydrographer  U 
S.  Geological  Survey,  in  the  recently  published  Wate.-Suppiv 
Paper  No.  375P.    The  necessity  for  automatic  height  gages  has 
long  been  recognized,  but  determination  of  the  proper  field  for 
them  was  not  started  until  1912.    The  problem  was  how  to  de- 
termine whether  the  conditions  at  a  gaging  station  were  such 
that  two  readings  a  day  from  an  ordinary  staff  or  chain  -age 
gave  satisfactory  results  and  what  conditions  required  an 
automatic   gage.     The   conditions   requiring   the   use   of  an 
automatic  gage  are  summarized  as  follows:     (1)  regulation 
of  the  stream  by  power  development.  (2)  operation  of  canals 
and  ditches  for  irrigation,  (3)  large  and  rapid  fluctuations  due 
to  run-off  variations  caused  by  rain  or  melting  ice  and  snow 
(4)  inaccessibility  of  stations  or  lack  of  reliable  observer  (5) 
continuous  record  needed  for  legal  purposes,  (6)  human  falli- 
bility of  gage  observers.    The  total  number  of  stations  main- 
tained by  the  Geological  Survey  in  191.3-14  was  1.741,  of  which 
325  stations  were  equipped  with  automatic  gages. 
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SYN0P8IS — Motor  tourists  during  the  past  sum- 
mer have  generally  praised  the  plain  gravel  roads  of 
New  Hampshire  as  being  ideal.  An  investigation 
by  one  of  the  editors  confirmed  this  view  and  led  to 
some  conclusions  as  to  how  the  slate  highway 
authorities  accomplished  such  results.  Those  con- 
clusions, briefly  slated,  are  an  efficient  patrol  sys- 
tem of  maintenance  and  a  willingness  to  spend  suf- 
ficient moneg  and  lime  and  trouble  on  plain  gravel 
roads  to  secure  results.  The  patrol  system,  the 
most  powerful  contributing  cause,  is  described  vn 
some  detail. 


The  popularity  of  the  W  liite  Mountains-  in  New  Hamp- 
shire for  automobile  touring  has  steadily  increased  dur- 
ing the  last  few  years,  and  during  the  recent  summer  this 
traffic  was  extraordinarily  heavy.  On  many  main  trunk 
roads  automobile  traffic  averaged  from  800  to  1,000 
cars  a  day,  and  on  the  Sunday  before  Labor  Day  an  un- 
official count  of  1,500  cars  was  made  on  the  road  through 
Crawford  Notch.  Even  under  this  excessive  traffic, 
plain  gravel  mads  have  stood  up  remarkably  well,  and 
their  almost  perfect  condition  all  through  the  season  has 
elicited  universal  praise  and  admiration  from  touring 
parties,  as  wed  as  exploded  previous  theories  as  to  the 
possible  traffic  a  gravel  road  could  economically  carry. 

New  Hampshire  is  a  sparsely  settled  agricultural  state 
with  a  population  of  less  than  hall'  a  million  and  with  only 
one  city  of  over  75,000  (Manchester).  A  considerable 
share  of  the  state's  prosperity  depends  on  tourist  travel 
to  and  from  the  White  Mountains,  and  to  attract  and  hold 
this  traffic  good  trunk-line  highways  are  absolutely  essen- 
tial. 

The  problem  of  building  and  maintaining  over  1,000 
mi.  of  such  roads  witli  any  sum  of  money  which  the  finan- 
cial condition  of  the  state  justified  was  a  hard  one,  and 
to  the  late  S.  Percy  Hooker,  State  Superintendent  of 
Highways,  who  solved  that  problem  in  a  very  economical 
manner,  great  credit  is  due.  The  record  of  these  gravel 
loads  has  amply  justified  Mr.  Hooker's  prediction  that 
they  would  prove  ideal  for  the  conditions  to  be  met.  Mr. 
Hooker's  policy  has  been  ably  continued  by  Frederic  E. 
Everett,  the  present  Commissioner. 

Needless  to  say,  the  excellence  of  these  roads  was  not 
attained,  nor  is  it  maintained,  by  accident;  nor  yet  is 
it  by  any  means  due  to  extraordinarily  good  material. 
It- is  the  result  of  a  carefully  worked  out  policy  to  concen- 
trate on  gravel-road  construction,  of  good  construction 
and  of  thoroughgoing  and  really  efficient  maintenance; 
and  possibly,  to  some  extent,  it  is  due  to  topographic  and 
■limatic  conditions. 

Genebal  Road  Plan  ok  New  Hampshire 
As  this  article  deals  chiefly  with  the  most  important 
of  these  causes— maintenance— the  general  road  policy  of 
the  state  will  be  touched  upon  only  briefly.  Essentially, 
there  are  three  main  trunk  highways  north  and  south, 
the  lemrth  of  the  state,  and  two  main  trunk  highways 
east  and  wesl  through  the  southern  ami  northern  parts  of 


the  state  respectively,  each  built  by  cooperation  between 
the  state  and  the  towns  and  by  special  appropriations. 
There  are  a  few  miles  of  state-built  roads  in  wilder- 
ness sections  of  the  state  and  there  are  numerous  state- 
aid  roads  where  the  state  has  assisted  the  towns  to  build 
and  maintain  roads  on  important  routes.  The  cost  ol 
building  the  550  mi.  of  trunk  line  highways  has  averaged 
,$4,000  per  mi.,  including  grading,  drainage  and  culverts. 

Asvto  methods  of  construction,  little  needs  to  be  said. 
It  would  be  merely  a  rehearsal  of  first  principles,  with 
which  every  highway  student  is  familiar,  the  practice  of 
which,  however,  requires  a  large  amount  of  rare  good 
judgment  and  horse-sense.  On  these  New  Hampshire 
roads  just  as  much  attention  has  been  paid  to  foundation 
and  drainage  as  if  the  wearing  surface  was  to  be  $15,000 
a  mile  asphaltic  concrete.  The  usual  width  of  finished 
roadway  is  21  ft.,  with  a  thickness  of  IOV2  hi.  pf  gravel 
in  the  center  and  3  in.  at  the  sides.  For  compacting  the 
gravel,  corrugated,  sectional,  horse-drawn  rollers  are  gen- 
erally used. 

The  total  appropriations  for  road  maintenance  from  all 
sources  have  averaged  about  $250,000  per  annum  for 
the  past  three  years,  and  with  this  sum  the  State  Highway 
Department  has  improved  and  maintained  about  1,000  mi. 
of  gravel  roads,  or  at  an  average  annual  cost  of  $250  per 
mi.'  (ranged  from  $11!)  to  $850).  It  is  not  possible  in 
many  cases  to  draw  any  distinctive  line  between  new 
construction  and  improvement  (or  maintenance),  because 
there  are  instances  where  the  original  road  needs  little 
more  than  surfacing  material,  and  the  constant  addition 
of  new  surfacing  material  is  one  of  the  prime  requisites 
in  gravel-road  maintenance. 

Pateol  Maintenance  Oxe  S'ecbet  of  Fixe  Gravel 
Roads  in  New  Hampshire 

Starting  with  well-built  gravel  or  dirt  and  gravel 
roads,  the  problem  is  to  maintain  them  under  severe  mo- 
tor-vehicle traffic.  The  successful  method  as  demonstrated 
in  New  Hampshire  has  two  prime  essentials— honest,  ef- 
ficient and  decently  paid  patrolmen  and  a  willingness  to 
spend  $200,  $300  per  mi.  per  yr.,  or  even  more  in  an  ex- 
ceptional case,  on  plain  gravel-road  maintenance.  It  is  in 
the  latter  essential  that  most  highway  departments  fad: 
for  while  they  show  willingness  to  spend  $600  to  $1,000 
per  mi.  per  yr.  to  maintain  bituminous  roads,  they 
generally  balk'  at  regularly  spending  $200  per  mi.  per 
yr.  on  dirt  or  gravel  roads. 

Patrolmen  are  local  men,  appointed  on  the  recommen- 
dation of  the  selectmen  of  their  towns.  They  are  intelli- 
gent  natives,  not  the  ordinary  type  of  laborer.  Each  pa- 
trolman is  required  to  provide  himself  with  the  following 
equipment:  Horse,  dump  cart,  chain,  shovel,  pick,  iron 
bar,  hoe,  rake,  ax  and  brush  book.  Any  other  necessary 
equipment  (on  exceptional  sections  tar  kettles,  etc.)  is 
furnished  by  the  state.  The  patrolman  is  expected  to 
spend  his  whole  working  day  of  9  hr.,  six  days  a  week, 
on  the  job  during  the  working  season.  His  pay  ranges 
from  $3  to  $3.50  per  day. 

In  brief,  the  patrolman's  duties  are  to  frequently  patrol 
his  section  and  see  that  the  road  is  clear  of  stones,  broken 
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glass  or  anything  0f  a  foreign  nature;  to  see  that  the 
ditches  and  shoulders  are  cleaned,  the  culverts  clear  and 
bushes  cut,  and  to  pay  particular  attention  to  the  cleaning 
of  the  culverts  and  ditches  after  each  rain.  He  is  to  patch 
any  ruts  and  holes  that  may  appear  and  drag  the  road  af- 
ter every  rainstorm  or  shower  or  whenever  the  road  sur- 
face is  damp. 

When  necessary,  a  patrolman  may  hire,  upon  written 
consent  of  the  division  engineer,  such  assistants  as  he 
needs,  but  for  each  patrol  section  only  a  limited  sum  is 
ordinarily  available  each  year— generally  $1,000  or 
$1,200;  and  it  is  in  the  interest  of  all  parties  concerned 
(the  state,  the  town  and  the  patrolman)  to  make  this 
money  go  as  far  as  possible.   If  a  patrolman  spends  a  part 


the  town  treasurer  to  cover  his  own  pay,  assistants'  pay 
and  material  accounts.  I„  eases  of  emergency,  material 
may  be  purchased  or  assistants  hired  upon  telephone  order 
from  the  division  engineer. 

Every  patrolman  is  provided  by  the  state  highway  de- 
partment with  two  cart  signs  with  his  number  painted  on 
them  He  is  also  provided  with  a  staff  having  a  sign  on 
top  which  he  carries  on  his  cart ;  or  when  he  is  compelled 
to  leave  his  section  of  road  to  go  to  a  gravel  pit,  or  for  any 
other  purpose,  he  leaves  his  staff  in  an  upright  position 
beside  the  road  just  at  the  point  where  he  has  left  it 
ko  that  he  may  be  found  if  necessary. 

Each  patrolman  is  provided  with  complaint  blanks 
which  he  is  to  furnish  to  all  parties  wishing  to  register 
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of  his  allotment  in  hiring  assistants,  he  has  so  much  less 
for  his  own  labor  and  for  materials,  which  he  also  purchases 
out  of  his  allotment-that  is  to  say,  his  working  season  will 
be  shorter.  By  good  judgment  on  the  part  of  the  patrol- 
man and  division  engineer  this  system  works  out  admir- 
ably, and  it  makes  the  patrolman's  job  more  than  that  of 
a  day  laborer,  and  thus  it  requires  and  develops  a  higher 
grade  of  intelligence  and  workmanship. 

The  patrolman  makes  daily  postcard  reports  of  his  own 
time,  assistants'  time,  material,  work  done  and  weather 
-nditions.    As  the  towns  pay  part  of  the  maintenance 
costs,  the  patrolman  must  keep  a  record  of  his  work  in  each 
town.    Upon  the  authorization  of  the  division  engineer 
fehe  patrolman  makes  purchases  of  such  material  as  is  nec- 
essary for  his  work.   Where  small  quantities  are  purchased 
at  a  time  bills  are  not  sent  in  every  week,  as  otherwise 
required,  but  a  total  bill  is  rendered  at  the  end  of  each 
quarter-May  28,  Aug.  28  and  Nov.  27.    The  patrolman 
pays  these  bills,  sending  receipts  promptly  to  the  highway 
office  and  at  the  end  of  the  quarter  he  is  reimbursed  by 
the  state. 

There  is  no  hourly  allowance  for  overtime  nor  docking 
for  short  time.  The  patrolman  is  left  largely  to  his  own  de- 
vices but  when  he  takes  a  day  or  a  part  of  a  day  off  he 
records  the  same  and  is  paid  only  for  the  time  he  actually 

Zetl'  7  r1^^  time  °f  the  Patr°l™n  is  made  up 
weekly  from  his  daily  post-card  reports,  and  an  order  is 
sent  him  for  presentation  to  the  selectmen  of  the  town  or 
towns  m  which  his  section  is,  who  give  him  a  warrant  on 


a  "kick"  in  connection  with  the  highwav  work.  These 
complaints  the  patrolman  is  required  to  send  to  the  divi- 
sion engineer.  The  patrolman  is  also  expected  to  report 
al  accidents  which  occur  on  his  section  of  road  and  to 
take  ordinary  precautions  on  his  own  initiative  to  prevent 
accidents.  He  is  also  required  to  report  any  dangerous 
place  or  conditions  on  the  roads  or  bridges  of  the  town  or 
towns  which  are  not  under  his  supervision,  but  he  is  to 
do  this  through  the  division  engineer,  and  is  particularly 
cautioned  against  criticizing  the  town  authorities,  and  is 
urged  to  assist  the  town  road  authorities  in  every  possible 
way  m  solving  their  problems. 

A  system  of  supervising  and  assisting  patrolmen  by 
having  three  of  the  most  experienced  men  act  as  part-time 
foremen,  traveling  over  the  various  patrol  sections  and 
giving  instruction  and  advice,  has  been  tried  and  proved 
fairly  successful  in  one  division,  but  the  scheme  of  organi- 
zation for  the  coming  season  is  somewhat  different.  It 
is  planned  to  have  one  experienced  man  give  his  whole 
time  as  inspector  or  foreman  of  patrolmen.  The  object 
is  not  so  much  that  of  checking  the  work  of  the  patrol- 
men as  to  give  them  the  benefit  of  the  advice  and  ex- 
perience of  the  inspector  in  solving  their  particular 
problems. 

The  state's  highway  patrolmen  are  all  deputy  fire  war- 
dens of  the  state  forestry  department  and  are  furnished 
with  badges  and  instructions  in  connection  with  these 
duties.  In  this  work  the  patrolmen  are  governed  by  in- 
structions from  the  forestry  department,  but  report  all 
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fires  and  work  done  as  deputy  fire  wardens  on  the  daily 
cards  sent  to  the  division  engineer.  When  necessary, 
special  written  reports  are  made  by  letter. 

Specific  Instructions  for  Guiding  Work 
of  Patrolmen 

The  following  instructions,  while  they  may  not  contain 
any  new  points,  are  more  specific  than  are  usually  found 
in  highway  literature  and  have  the  advantage  of  being 
founded  on  successful  experience.  They  are  taken  from  a 
book  of  instructions  for  patrolmen  by  C.  W.  Brooks,  one 
of  the  state  highway  division  engineers. 

In  dragging  a  road  surface,  the  surface  must  be  moist 
enough  so  that  the  drag  blade  will  move  the  material  from 
the  high  places  and  deposit  it  in  the  ruts  and  hollows.  A  road 
should  not  be  dragged  when  too  wet  so  that  the  first  vehicle 
passing  over  the  road  will  make  ruts  in  the  mud  and  destroy 
the  patrolman's  work;  neither  should  it  be  dragged  when 
too  dry,  as  then  the  loose  material  will  not  pack  down. 
Patrolmen  should  experiment  with  the  different  sections  of 
their  road  so  as  to  learn  ttnger  what  conditions  the  best 
results  are  obtained  from  dragging. 

As  a  general  rule  the  best  time  to  drag  is  after  a  rain, 
when  the  road  surface  is  moist.  A  gravel  road  that  dries 
out  rapidly  should  be  dragged  during  a  light  rain,  while  a 
hardpan  or  soft  road  can  be  dragged  a  day  or  two  later. 

The  best  results  can  be  obtained  when  a  patrolman  rides 
his  drag.  The  use  of  a  pair  of  front  wheels  is  discouraged,- 
as  is  also  the  use  of  what  is  known  as  a  "bush  drag."  Ex- 
perience has  proved  that  the  double-blade  one-horse  plank 
dras?  does  the  best  work,  and  all  patrolmen  should  study 
their  drag  and  its  various  hitches  and  angles.  When  it  does 
not  work  well  the  trouble  is  generally  with  the  operator 
and  not  with  the  drag. 

It  is  better  to  drag  a  mile  of  road  several  times  and  get 
it  in  good  condition,  than  to  try  and  drag  2  or  3  mi.  and  not 
finish  any  part  of  it. 

When  the  weather  is  unsuitable  for  dragging,  as  during 
a  dry  spell,  all  patrolmen  should  cart  all  the  new  material 
possible  in  order  to  All  up  all  ruts  and  holes  and  resurface 
worn  sections.  Carting  is  essential  during  dry  periods  and 
should  never  be  neglected.  Whenever  a  patrolman  is  in 
doubt  as  to  what  to  do  next,  the  general  rule  is  to  cart  new 
material,  for  all  roads  are  constantly  wearing  out  under  travel 
and  it  is  necessary  that  the  surface  be  continually  renewed 
to  take  the  place  of  the  old  material  that  is  thrown  out  as 
mud  or  blown  away  as  dust.  Do  not  be  afraid  that  you  will, 
do  too  much  carting. 

As  a  general  rule,  plan  your  work  so  as  to  begin  at  the 
far  end  of  your  section  the  first  of  the  week  and  work 
toward  home,  commencing  each  day  where  you  left  off  the 
night  before.  Give  your  entire  section  equal  care  and  atten- 
tion. 

Save  all  the  sods,  leaves,  rubbish,  stone  and  refuse  that 
you  clean  off  your  road  and  dump  this  waste  material  lin 
places  where  the  bank  is  steep,  so  that  by  flattening  the  side 
slope  there  will  be  no  need  of  a  guard  rail;  or  dump  the 
material  back  of  a  present  guard  rail,  so  that  later  this 
guard  rail  can  be  removed. 

All  brush  after  cutting  must  be  removed  from  the  sides 
of  the  road  or  placed  in  small  piles  and  burned.  Under  no 
condition  should  a  patrolman  dump  brush  off  the  side  of  his 
section  where  there  is  danger  of  it  being-  set  on  fire  by  the 
traveling  public. 

In  cutting  brush,  all  tree's  4  in.  or  over  in  diameter  should 
be  left  for  shade  purposes  unless  ordered  removed  by  the 
division  engineer.  August  is  the  best  month  for  general 
brush-cutting. 

Find  out  the  location  of  all  suitable  surfacing  material  on 
your  section  and  arrange  with  the  owners  to  sell  it  to  you. 

If  you  have  a  large  stone  or  log  to  get  out  of  your  road 
have  a  load  of  earth  in  your  cart  or  dumped  near  by  before 
removing  the  obstruction,  so  as  to  quickly  backfill  the  hole 
and  not  inconvenience  travel  any  more  than  necessary. 

Never  clump  any  material  directly  on  your  road  or  in  a 
hole  or  rut.  Always  dump  on  a  dumping  board  or  shovel  the 
material  out  of  the  cart.  If  for  future  use,  the  material  can 
be  dumped  in  piles  on  the  shoulders  or  side  of  the  road  and 
then  when  needed  shoveled  on  the  road  surface. 

One  dragging  in  the  spring  is  worth  two  in  the  summer. 
Never  try  to  drag  all  the  road  at  one  time.  Take  a  certain 
section  first  and  put  it  in  shape,  dragging  two  or  more 
trips  if  necessary. 


Make  the  most  of  the  weather  conditions  and  drag  when 
the  surface  of  the  road  is  wet,  after  a  rain,  so  your  drag  can 
move  material.  Don't  drag  a  soft  section  when  it  is  so  wet 
that  the  first  vehicle  will  rut  ii.  First  fill  the  holes  and  ruts 
with  material  and  then  drag  as  the  surface  dries  out. 

Clayey  sections  should  be  kept  well  crowned  up  to  shed 
water,  and  sandy  sections  should  be  as  flat  as  possible  to  hold 
the  rain  water.  The  reason  is  that  a  clay  road  is  best  when 
dry,  while  a  sand  road  is  best  when  damp. 

Every  patrolman  is  expected  to  work  on  rainy  days  and 
should  provide  himself  with  suitable  coat  and  boots  to  keep 
dry.  On  days  when  it  is  raining  very  hard  he  may  patrol  his 
section  in  a  light  wagon  and  see  that  all  ditches,  culverts 
and  waterways  are  free  and  carrying  off  the  water,  and  at 
this  time  he  should  locate  and  mark  all  places  in  the  road 
where  water  is  collecting  so  that  he  can  fill  them  as  soon  as 
the  rain  stops.  On  all  other  rainy  days  the  patrolman  is 
expected  to  use  his  regular  cart  and  outfit,  and  every  patrol- 
man fcliould  have  material  dumped  in  small  piles  along  the 
side  of  his  section,  so  that  on  a  rainy  day  he  can  at  once 
fill  all  holes  and  ruts  in  which  water  is  collected. 

The  very  best  work  on  any  road  can  be  done  when  the 
road  surface  is  wet,  both  in  filling  holes  and  ruts  with  new 
material  and  also  in  dragging  the  road  as  the  surface  dries 
out. 

Possible  Influence  of  Climate  and  Topograph y 

The  recent  summer  has  been  a  particularly  wet  one, 
but  where  proper  drainage  is  provided  water  can  do  little 
harm  to  a  well-compacted  gravel  road.  The  rain  has  as- 
sisted materially  in  protecting  against  the  one  great 
enemy  of  gravel  roads  subjected  to  dense  automobile  traf- 
fic, which  is  the  dust  nuisance.  The  roads  were  frequently 
dragged  and  kept  well  shaped  and  free  from  the  slightest 
indication  of  a  rut,  so  that  the  automobile  traffic  instead 
of  injuring  the  roads  actually  aided  a  great  deal  in  form- 
ing a  smooth,  hard,  thoroughly  compacted  surface,  every 
bit  as  smooth  and  even  as  one  of  bituminous  macadam. 

Another  favorable  element  is  that  many  miles  of  New 
Hampshire  roads  are  through  wooded  country,  where 
dense  forests  line  both  sides  of  the  highway  and  give 
shade  to  the  road  surface  and  prevent  its  rapid  drying 
out.  Aloreover,  the  surrounding  forests  probably  assist 
in  keeping  the  soil  of  the  whole  locality  in  a  more  moist 
condition  than  that  in  an  open  country. 

Unless  gravel  roads  have  an  opportunity  to  become  thor- 
oughly compacted  before  a  dry  season  sets  in,  it  is  always 
harder  to  maintain  them  in  good  condition  and  prevent 
dust.  In  some  instances  the  use  of  an  oil  dust  layer 
has  proved  beneficial,  the  oil  in  these  instances  being  a 
nonasphaltic  oil— a  dust  layer  pure  and  simple— for  then 
the  character  of  the  road  is  not  changed.  It  may  still  be 
dragged,  shaped  and  maintained  as  a  gravel  road.  On  the 
other  hand,  if  an  asphaltic  or  tar  hinder  and  grits  arc 
applied,  the  surface  becomes  a  bituminous  macadam  to 
all  practical  purposes,  and  its  maintenance  becomes  the 
well-known  patching  process,  which  is  much  more  com- 
plicated than  the  maintenance  of  a  plain  gravel  road,  and 
lends  itself  much  less  readily  to  the  patrol  system  of 
maintenance. 

Perhaps  a  combination  of  climatic  and  topographic  con- 
ditions—the  fact  that  the  northern  part  of  the  state 
lies  between  the  seacoast  and  a  mountain  range  and  is 
well  forested— brings  in  another  element  which  material- 
ly assists  in  keeping  the  roads  of  that  section  of  the 
state  in  prime  condition  during  the  summer  months. 
This  is  the  heavy  dew  which  falls  nightly  in  sufficient 
amount  to  dampen  the  road  surface.  Dragging  in  the 
early  morning  after  a  heavy  dew  is  equivalent  to  drag- 
ging after  a  light  rain,  and  with  this  frequent  dragging 
the  roads  may  lie  kept  in  almost  perfect  condition. 
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SYNOPSIS— To  earn)  Essex  Station  on  Passaic 
River  marsh,  the  full  area  had  to  he  piled  at  mini- 
mum spacing.  Unreinforeed-concrete  mat  caps  the 
piles;  pile-heads  peeled  where  surrounded  by  con- 
crete. 

A  difficult  foundation  problem  was  presented  at  the 
Essex  power  station,  a  large  new  generating  station  which 
the  Public  Service  Electric  Co.,  Newark,  N.  J.,  is  budd- 
ing on  the  bank  of  the  Passaic  River  in  the  extreme  south- 
east of  the  city,  in  the  tidal  marsh  of  Newark  Bay.  The 


sod  is  very  soft,  peaty  and  alluvia]  marsh  ground  to  a 
depth  of  about  35  ft,,  to  which  depth  the  foundation 
necessarily  had  to  go.  Piles  were  the  logical  solution. 
But  with  very  heavy  concentrations  of  load  it  seemed  im- 
practicable to  provide  isolated  pile  groups.  Apart  from 
the  cost  of  the  footings,  the  weight  of  the  station  is  very 
large— approximately  2  tons  average  weight  per  square 
loot  over  the  entire  area,  but  by  no  means  uniformly  dis- 
tributed—so that  sufficient  pile  capacity  could  be  obtained 
only  by  covering  the  whole  area  with  piling, 

Under  these  conditions  recourse  was  had  to  a  concrete 
slab  or  mat  over  the  whole  site,  supported  by  piles  driven 


.  PICS-  1  TO  3-    FOUNDING  A  LARGE  ELECTRIC  POWER  STATION  ON  SOFT  MARCTT 
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FIG.  4.    DETAILS  OF  TURBINE-HOUSE  FOUNDATION  FOR  ESSEX  POWER  STATION  NEAR  NEWARK,  N.  J. 
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FIG.  5.    BOILER-HOUSE  PILING  AND  FOUNDATION  MAT,  ESSEX  STATION 
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lops  of  the  piles  were  then  peeled  to  give  a  clean  contact 
with  the  mat  concrete. 

The  mat  in  the  boiler  house  is  36  in.  thick,  thickened 
under  the  stack  columns  up  to  5  ft.  in  order  to  distribute 
the  load  over  the  required  number  of  piles,  but  main- 
taining- a  uniform  elevation  of  bottom  over  the  remain- 
ing area.  Thus  there  is  ordinarily  27  in.  of  concrete 
over  the  pile  tops  except  under  the  stable  columns. 

The  concrete  was  placed  in  sections  about  20  to  10 
ft.  square,  as  conditions  permitted.  No  attempt  was 
made  to  form  vertical  construction  joints.  A  single  curb 
timber  of  6x6  was  placed  along  the  free  edge  of  a  section, 
its  top  flush  with  the  intended  top  of  the  concrete,  while 
below  tin's  curb  the  concrete  was  allowed  to  taper  off  out- 
ward at  its  own  slope.  Thus  a  long  flat-sloping  bond  sur- 
face was  produced,  with  a  6-in.  rabbet  or  gain  at  its  upper 
edge.  The  latter  feature  avoided  the  formation  of  a 
feather-edge  joint  on  the  surface  of  the  mat. 

The  top  of  the  mat  is  7y2  ft.  below  the  column  bases. 
Concrete  piers  are  built  on  it  to  support  the  bases.  Under 
several  rows  of  columns  in  the  turbine  house  and  the 
switch  house  these  piers  are  connected  to  form  a  con- 
tinuous wall,  winch  assists  in  the  load  distribution.  Con- 
crete floor  surfacing  will  be  laid  on  a  cinder  fill  placed 
between  walls  and  piers. 

The  Essex  station  was  planned  and  designed  by 
the  engineering  organization  of  the  company,  under 
X.  A.  Carle,  Chief  Engineer,  Linde  &  Griffith,  of 
Newark,  N.  J.,  were  the  contractors  for  the  foundation. 


ATION  CONSTRUCTION  PLANT  ON  ESSEX  STATION  (VIEW  TOWARD  TUNNEL  FOUNDATIONS,  MAY  11, 1015) 


all  over  at  substantially  minimum  spacing.  There  is  no 
steel  reinforcement  in  the  mat  of  the  boiler  house  or  tur- 
bine room  (except  under  the  canals ) .  In  the  switch  house 
the  15-in.  mat  between  column  piers  is  reinforced  and  has 
no  piles  under  it.  The  latter  arrangement  was  selected, 
as  the  column  loading  did  not  require  piles  over  the  whole 
area,  and  the  15-in.  mat  ties  the  structure  together,  as 


PIG.  6.    KEY  PLAN  OF  PLANT 

Ibere  is  a  complete  system  of  piling  around  and  under 
the  outside  Avails. 

The  boiler-house  and  turbine-house  foundations,  with 
complete  piling  and  with  uniform  mat  on  which  are  sup- 
ported stepped  footings  and  piers  for  the  columns,  are 
shown  in  Figs.  4  and  5. 

Piles  are  spaced  30  in.  on  centers,  minimum  spacing; 
there  are  about  9,000  in  all  under  the  entire  group  of 
buildings.  They  were  driven  after  excavating  to  below 
low  water  behind  a  pile-and-earth  bulkhead  coffer-dam. 
Tbe  space  between  piles  was  refilled  with  cinders  and  earth 
to  the  desired  bottom  of  the  mat,  9  in.  below  cutoff.  Tbe 
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By  C.  E.  Prayer* 

A  development  of  experimental  work  continued  over 
a  number  of  months  is  represented  in  the  building  of 
ihe  concrete  cottages  shown  in  Figs.  1  and  2.  D.  S. 
Humphrey,  of  the  Humphrey  Co.,  owner  of  Euclid 
Beach  Park,  a  summer  resort  on  the  Lake  Erie  shore  near 
Cleveland,  Ohio,  was  the  chief  Factor  in  the  development. 
He  originated  the  concrete  conveyor  (Fig.  5),  which  is 


roof  with  earth  covering  was  hit  upon,  and  it  has  proved 
satisfactory. 

The  foundation  of  the  cottage  is  a  reinforced-concrete 
slab  resting  on  the  surface  of  the  ground,  which  serves 
as  a  floor.  Walls,  partitions  and  roof  are  of  rein- 
forced concrete  I  in.  thick.  A  parapet  is  built  above  the 
roof,  partly  to  give  a  finished  appearance,  but  also  to 
retain  the  earth  which  is  spread  over  the  roof  to  keep 
off  the  sun's  rays. 

After  the  general  shape  of  the  cottage  was  worked  out 
there  was  need  to  find  a  form  which  would  allow  full 


Fig.  1 — Early  design,  with  pitch  roof  Pig.  2 — Final  design,  earth  fill  on  flat  roof 

FIGS.  1  AND  2.    CONCRETE  COTTAGES  AT  EUCLID  BEACH,  A  SUMMER  RESORT  NEAR  CLEVELAND,  OHIO 
Designed  to  meet  demand  for  low-cost  durable  beach  cottages 


one  of  the  striking  features  of  the  work.  This  is  a  distinct 
innovation  in  concreting  methods. 

The  motive  was  the  demand  for  summer  cottages  at 
a  reasonable  rent,  but  with  modern  conveniences,  which 
required  a  durable  but  low-cost  type  of  construction.  The 
final  answer,  after  considering  various  methods  of  build- 
mi:-,  "'as  the  monolithic  poured-concrete  house. 

At  first  several  concrete  cottages  with  sloping  roofs 
were  put  up.  It  was  found,  however,  that  the  pitch  roof 
was  difficult  and  expensive  to  build  and  more  difficult  to 
keep  in  shape.    Cracks  would  develop.    Then  the  flat 


*1801  East  93rd  St.,  Cleveland,  Ohio. 


control  of  placing  the  concrete  in  the  narrow  walls. 
There  was  also  need  to  devise  a  method  of  mixing  and 
conveying  for  continuous  supply  of  concrete  of  the  proper 

consistency. 

Wood  forms  had  been  tried,  but  were  unsatisfactory 
both  because  of  the  difficulty  in  placing  concrete  and 
because  of  the  expense  of  taking  them  down  and  setting 
them  up  again.  A  set  of  steel  forms  manufactured  by  the 
Hydraulic  Pressed  Steel  Co.  was  then  tried  and  found 
to  be  satisfactory.  They  are  composed  of  pressed  steel 
studs,  with  removable  form  plates  fastened  to  them  by  U- 
clamps.  In  Fig.  3  all  studding  except  that  of  the  parapet 


FIG.  :!.    STEEL  STUDS  AND   PART  OF  FORMS  FOR  CONCRETE  COTTAGE 
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is  m  place,  with  a  few  of  the  form  boards  attached.  These 
forms  consist  of  1%-in.  tongued-and-grooved  boards, 
with  a  pressed-steel  plate  on  the  face  toward  the  concrete. 
The  forms  are  held  securely  to  the  studs  by  wedge 
clamps,  which  are  tightened  with  a  hammer.  Bolts 
fitting  into  keyhole  slots  in  the  backs  of  the  studs  hold 
the  clamps  securely  in  place. 

The  concrete  is  mixed  by  a  continuous  mixer,  which 
discharges  into  a  trough-shaped  conveyor  inclined  upward 
and  leading  to  a  hopper  above  the  roof  of  the  cottage. 
A  sprocket  chain  with  steel  scraper  blades  attached  pushes 
the  concrete  up  the  conveyor  trough  into  the  hopper, 
from  which  a  spout  distributes  the  concrete  to  the  forms 
By  swinging  the  conveyor  and  the  spout,  concrete  is 
placed  anywhere  in  the  building.  Mixer  and  conveyor 
are  run  by  a  small  gasoline  engine.    About  4  hr.  is  re- 
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FIG.   4.    CONCRETE  COTTAGE  BUILT  WITH  PRESSED 
STEEL  FORMS 

quired  to  pour  one  cottage,  which  contains  about  50  cu  yd 
concrete.  A  typical  cottage  is  35x21  ft.,  according  to  the 
plan,  Fig.  4. 

The  interior  face  of  the  concrete  is  rubbed  as  soon 
as  the  forms  are  removed  and  later  painted  with  a  con- 
crete paint.  The  exterior  is  bush-hammered,  except  the 
trim,  which  is  rubbed  till  a  smooth  surface  is  gained. 

ELECTRIC  CENTRAL -STATION  LOADS  IN 
Estimated 

Connected  Load,  Kw. 
Total      Per  Capita 


The  cost  of  the  forms  must  be  distributed  over  about 
50  cottages  m  order  that  the  part  borne  by  each  may  be 
low  enough  to  make  them  economical.  It  is  expected 
that,  with  a  gang  working  continuously,  the  concrete 
cottage  with  plumbing,  electric  wiring,  screens,  awnings, 
etc.,  can  be  built  for  about  $600  under  this  community 
system,  where  a  great  number  of  similar  buildings  are 
built  in  the  same  locality. 

Us©  ®f  lOeetra©!^  Sim  N©rtt& 
AsHseinicsvia  Cities 

An  interesting  table  showing  the  per-capita  consump- 
tion of  electric  power  in  Winnipeg  as  compared  with 
other  large  cities  in  Canada  and  the  United  States  has 
been  made  by  H.  E.  M.  Kensit,  of  the  Dominion  Water 
Power  Branch,  in  connection  with  a  study  of  power  ques- 
tions in  western  Canada.  Only  20  cities  were  covered, 
as  sufficiently  complete  data  were  not  returned  in  re- 
sponse to  inquiries  of  a  larger  list. 

The  high  per-capita  figures  for  power  consumption  in 
Winnipeg  are  due  to  the  low  cost  of  electricity  and  the 
high  cost  of  coal  and  gas. 

The  quoted  figures  are  given  as  only  approximate,  al- 
though believed  to  he  substantially  correct.  Care  was 
taken  to  cover  all  sources  of  public  electric  supply  for 
each  city,  including  street  and  elevated  railways.  In 
each  case  the  load  and  output  for  the  city  and  district 
are  taken,  but  the  population  shown  in  the  accompanying 
table  is  the  estimated  1914  figure  within  the  city  limits. 

AMERICAN  AND  CANADIAN  CITIES.  1914 


Population 
1914 

Buffalo,  N  Y   457,900 

Chicago,  111   2,4,36,000 

Columbus,  Ohio   213  900 

Detroit  Mich   583^000 

Louisville,  Ky   232,350 

Milwaukee,  Wis   420,000 

Minneapolis  and  St.  Paul  .  601,900 

Nashville  and  Chattanooga.  179,590 

Ihiladelphia   1,671,000 

Pittsburgh    572,700 

Portland,  Ore.    314,000 

Providence  R  I   249,000 

Rochester,  N.  Y   248,000 

St.  Louis,  Mo   740,400 

Toledo,  Ohio   Ig7  250 

Montreal,  Que  \\\  57oi500 

loronto,  Ont   468,000 

Vancouver  B.C   186,400 

Winnipeg,  Man   226,000 


88,000 
137,872 
852,000 

49,309 

97,000 

144,778 

60,843 
202,086 


0.440 
0.31O 
0  350 

0.230 

0  417 

0  240 

0  338 
0  121 


82,060 
68,177 


60,315 
222,000 
178,677 

61,290 
136,000 


O  330 
0.274 


0  322 
0.384 
0  382 

0  330 
0  600 


Peak  Load,  Kw. 

Total 

Per  Capita 

44,320 

0.222 

67,424 

0  147 

344,500 

0  142 

19,471 

0  091 

87,800 

0  150 

28,200 

0.  122 

46,924 

0.  112 

91,655 

0  152 

20,200 

0.  113 

82,078 

0  490 

71,000 

O  124 

47,775 

0.  152 

39,700 

0.  160 

29,813 

0  120 

92,176 

0.  125 

23,965 

0.128 

65,000 

0.113 

64,064 

0  137 

34,300 

0  184 

43,300 

0  191 

Output,  Kw.-Hr. 

Generated 
Total        Per  Capita 


145,684,803 
302,220,107 
1,280,962,600 

70,283,250 
329,395,900 
100,692,219 
170,889,000 
270,168,475 

71,401,500 
275,711,745 
316,500,000 
199,166,000 
113,286,600 
123,850,785 
319,151,753 

91,996,426 
300,000,000 
250,240,500 

124,884,565 
167,765,000 


730 
660 
527 

329 
565 
433 
406 
450 

398 
165 
553 
634 
455 
500 
430 

491 
520 
535 

668 
740 


Figures  Include 
Georgia  Ry.  &  Pwr.  Co. 

Buffalo  Gen.  Eke.  Co.;  Cataract  Pwr.  &  Condt.  Co 
Commonwealth  Edn.  Co.;  Str.  Ry.  Cos.;  Sanitary 

Columbus  Ry.,  Pwr.  <fe  Lgt.  Co.;  Muncpl.  Dept. 
Ldn.  Illuminating  Co.;  Muncpl.  Dept 
Louisville  Gas  &  Elec.  Co. ;  Str.  Rys. 
Wisconsin  Edn.  Co.;  Commonwealth  Pwr  Co 
Minneapolis  Gen.  Elec.  Co.;  Consumers  Pot  Co  ■ 

Twin  City  Rapid  Trans.  Co 
Nashville  Ry.  &  Lgt.  Co. 
Phil.  Elec.  Co.;  Str.  Rys. 
Duquesne  Lgt.  Co.;  Penn.  Lgt.  &  Pwr.  Co. 
Portland  Ry.  Lgt  A-  Pwr.  Co.;  N.  W.  Elec.  Co 
Narragansett  Elec  Lgt.  Co.;  Rhode  Island  Co. 
Rochester  Ry.  &  Lgt.  Co. 

CJnjon  Elec.  Lgt.  &  Pwr.  Co.;  Elec.  Co.  of  Mo  ■ 
United  Rys.  Co.;  Laclede  Gas  Lgt.  Co. 

Toledo  Rys.  &  Lgt.  Co. 

Montreal  Lgt.,  Heat  &  Pwr.  Co. 

Elec.  Lgt.  Co.;  St.  Ry.  Co.;  Ont.  Hydro-Electric 
System. 

B.  C.  Elec.  Trac.  Co. 

Winnipeg  Elec.  Ry.  Co.;  City  Lgt.  &  Pvt.  Dept. 
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SYNOPSIS — Largest  harbor  work  now  in  prog- 
ress in  North  America.  Contracts  let  total  $7,000,- 
000.  Project  to  cost  $30,000,000.  Involves  6  mi. 
of  new  railway  through  virgin  territory,  2,000-ft. 
landing  quay,  six  piers  and  berths,  all  in  deep 
water;  complete  railway  and  wharf  intercommuni- 
cation and  modern  freight  equipment.  Remarkable 
quay-wall  construction  of  60-ton  concrete  blocks 
stacked  up  to  make  nu-ft.  wall. 

The  Dominion  of  Canada  through  its  Department  of 
Railways  and  Canals  is  now  engaged  at  Halifax.  Nova 
Scotia,  in  the  const  ruction  of  one  of  the  largest  port  de- 
velopments in  the  world— a  development  which  comprises 
not  only  an  entirely  new  location  of  the  ocean  terminals 
of  a  port  now  over  150  yr.  old  but  also  the  radical  revision 
of  the  railway  entrance  to  the  city.    The  scheme  is  of 
much  more  than  local  or  even  provincial  importance, 
inasmuch  as  it  is  part  of  the  transcontinental  railway  en- 
largements fathered  by  the  Dominion  Government  and  a 
bid    for    the  transatlantic 
trade    centering   hot  only 
around  interior  Canada  but 
the  great  northwest  section 
of  the  United  States.  Start- 
ed in  1913,  it  has  been  con- 
sistently   carried  forward 
even   during   the  financial 
stress  of  the  past  year  and 
has  now  reached  a  substan- 
tial advance  in  actual  con- 
struction. Contracts  already 
let  total  over  $7,000,000.  It 
is  estimated  that  the  fin- 
ished scheme  will  cost  four 
times  that  amount.  The  city 
of  Halifax,  the  largest  city 
in  Nova  Scotia,  is  located  on 
the  east  coast  of  that  penin- 
sula, in  a  harbor  of  excep- 
tional  natural  advantages. 
Direct  passage  is  offered  ocean  steamers  from  the  open  sea 
through  a  wide  hay  entrance  to  deep-water  berths  pro- 
tected by  islands  and  promontories  from  the  force  of  wind 
and  waves  and  faced  by  a  basin  of  ample  space  for  man- 
euvering. Although  quite  far  north,  it  is  ice-free  the  year 
round.    Furthermore,  it  is  the  port  in  North  America 
nearest  to  Europe.   Its  location  on  the  continent  is  not  so 
advantageous,  inasmuch  as  while  it  is  on  the  Nova  Scotia 
peninsula,  "the  long  wharf  of  Canada,"  all  railway  con- 
nections must  go  north  to  the  neck  of  that  pen  insula  to 
reach  the  mainland.    It  has,  however,  an  old-established 
railway  which  is  tied  up  to  the  various  Canadian  trans- 
continental lines. 

The  city  was  founded  in  175!)  and  had  only  a  provin- 
cial importance  until  the  beginning  of  the  railway  era, 
when  for  a  time  it  promised  to  monopolize  the  trade  oi 
eastern  Canada.  The  more  orderly  development  of  other 
Atlantic  and  St.  Lawrence  ports,  and  particularly  their 
greater  attention  to  transshipment  and  transportation  ne- 


MAP 


cessities,  soon  caused  them  to  surpass  Halifax,  and  for 
many  years  it  progressed  but  little  as  a  port. 

The  defect  at  Halifax  lay  in  poor  railway  connections, 
and  more  especially  in  inadequate  and  faultily  located 
terminals.  The  mam  part  of  the  city  is  situated  on  the 
east  shore,  about  midway  down  a  peninsula  about  5  mi. 
long  and  2  mi.  broad,  making  out  into  the  bay.  This 
peninsula,  particularly  the  northern  section,  rises  rather 
abruptly  from  the  shore,  the  rise  continuing  back  to  the 
neck>  In  consequence  the  early  railway  builders  took 
advantage  of  the  low  level  on  the  bay  shore  to  bring  the 
tracks  to  a  point  about  halfway  down  the  shore  Line. 
Since  the  construction  of  the  road,  over  50  yr.  ago,  the 
city  has  grown  southward,  so  that  at  present  the  center 
of  business  is  a  long  way  from  the  terminals,  and,  more 
important,  the  shore  south  of  the  terminal  has  become 
crowded  with  private  wharves,  warehouses  and  factories, 
the  removal  of  which  to  permit  a  southerly  extension  of 
the  railway  would  be  most  costly. 

For  many  years  the  ocean  terminals  have  been  in  the 
congested  districts  just  south  of  the  railway  passenger  sta- 
tion, and  in  1910,  in  an 
effort  to  improve  conditions, 
the  government  undertook 
the  reconstruction  of  this 
section,  starting  with  the 
building  of  Pier  2,  the  large 
reinforced-concrete  pier  de- 
scribed in  Engineering 
News  of  June  21,  1915.  It 
was  felt,  however,  that  such 
provisions  were  only  make- 
shifts and  that  some  rad- 
ical revision  of  the  whole 
harbor  must  be  made  if  the 
port  were  to  be  developed 
to  meet  the  national  need  ; 
anticipated  in  the  Canadian 
transcontinental  and  trans- 
oceanic trade  expansion 
•on  sequent  on  the  rapid 
development   of   this  vast 
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country.  To  provide  for  this  expansion  the  Intercolonial 
Ry.  has  been  greatly  improved  and  will  be  double-tracked 
with  revised  grades  from  Moncton  to  Halifax. 

The  Intercolonial  Ry.  now  entering  Halifax  and  its  con- 
necting line,  the  National  Transcontinental  Ry.,  both  of 
which  are  under  government  control  form  a  continuous 
line  from  Halifax  to  Winnipeg  under  one  management. 
At  the  same  time  the  privately  owned  railways  of  Canada 
are  being  extended  with  a  vigor  comparable  to  the  best 
progress  made  at  a  similar  stage  in  the  development  of 
the  United  States.  It  has  therefore  naturally  become  a 
part  of  the  Dominion's  economic  policy  to  develop  an 
entirely  Canadian  control  of  the  expanding  trade  between 
its  people  and  Europe  and  to  supplant  the  present  partial 
control  of  existing  trade  by  United  States  railways  and 
ports,  dictated  entirely  by  present  superior  economic 
advantages. 

Halifax  seems  to  have  at  least  three  dominant  advan- 
tages to  further  this  policy.    It  is  the  nearest  port  to  Eu- 
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rope  open  all  the  year  round  and  at  ad  tunes,  and  should 
therefore  be  most  desirable  for  transatlantic  mail  and 
passenger  routes.  It  is  a  safe  and  easily  accessible  summer 
and  winter  port  for  Canada,  thereby  differing  from  the 
St.  Lawrence  cities.  It  is  an  all-year  port  of  call  for  ship- 
ping between  Europe  and  North  America.  The  last-cited 
circumstance  is  considered  a  most  important  factor,  as  it 
promises  to  guarantee  a  sure  and  constant  outlet  to' trade 
even  though  the  port  is  not  established  as  a  terminal. 
The  accepted  path  of  transoceanic  steamers  bound  for 
United  States  ports  would  be  lengthened  only  from  20  to 
50  mi.  in  calling  at  Halifax. 

As  a  result  of  these  considerations  the  government  in 
1912  decided  to  establish  at  Halifax  a  new  deep-water 
terminal  which  should  furnish  safe  and  accessible  land- 
ing facilities  for  vessels  of  the  largest  and  most  mod- 


ing  quay  2,001)  ft.  long  and  six  piers  with  six  berthing 
basins,  all  physically  connected  with  a  passenger  and 
freight  terminal  approached  by  a  double-track  railway, 
which  enters  the  city  across  the  neck  of  the  peninsula  and 
connects  with  the  piers  through  the  point  at  the  south  end 
of  the  city.  At  the  piers  full  equipment  is  to  be  provided 
in  the  way  of  warehouses,  elevators  and  railway-terminal 
facilities,  while  on  the  shore  of  Bedford  Basin,  just  be- 
fore the  railway  makes  its  new  detour  back  of  the  city, 
is  to  be  built  a  large  freight  yard.  A  depth  of  45  ft.  of 
water  is  to  be  provided  at  all  berths  except  two  which 
will  have  30  and  35  ft.  respectively. 

The  whole  project,  from  freight  yard  to  terminal,  is  in 
territory  not  now  in  commercial  use,  so  that  business  can 
he  transferred  from  the  old  to  the  new  location  without 
interference  or  delay.    At  present  only  the  railway  cod- 
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em  type  and  communicating  railway  terminals  for  pass- 
engers and  freight  located  in  the  most  desirable  situa- 
tion with  regard  to  city  population  and  industries. 

An  extended  study  of  the  harbor  was  made  and  de- 
signs were  outlined  at  four  different  places— two  at  Dart- 
mouth on  the  opposite  side  of  the  bay,. one  an  extension 
of  the  old  terminals  near  the  station  and  one,  which  was 
adopted,  near  the  south  end  of  the  peninsula.  The  Dart- 
mouth schemes  across  the  bay  from  Halifax  were  aban- 
doned mainly  because  of  the  isolation  of  the  sites  it  be- 
ing assumed  from  previous  experience  at  other  ports  that 
it  is  difficult  to  establish  new  terminals  removed  from 
•existing  business  centers.  The  extension  of  the  present 
terminals  was  rejected  largely  because  of  the  poor  ap- 
proaches along  the  narrow  shore  level  and  the  expensive 
dislocation  of  the  business  district  which  would  be  re- 
quired. The  southerly  plan  was  adopted  because  it  did 
not  have  the  disadvantages  noted  in  the  foregoing  and  in 
addition  had  several  decided  advantages,  which  can  be 
enumerated  as  follows : 

(D  A  location  convenient  to  the  center  of  the  city  (2) 

a°'a,part,  °f  ^ 

effect  on  a  S    Y  unoccuPied:   (3)  comparatively  small 

in  front  TtlTT  taXa"°n:   <4)   turninS  s»ace 

maneuvering  of  ^''"7  *  sufficipntl>'  large  *<>  Permit  the 
topoorlnhv    fn  ShiPS:    <5)    convenience   of  the 

Sh  ofwater  to  rallwfay-te™inal  location;  (6)  sufficient 
SnSatio?'  m  /  ™V  SMp  MW  in  e*istence  or  in 

The  location  of  the  new  deep-water  terminal  is  shown 
in  ^g.  1  and  the  layout  in  Fig.  2.    It  consists  of  a  land- 


nection,  the  landing  quay,  Pier  A  and  the  breakwater  are 
under  construction.  In  immediate  prospect,  however,  is 
the  erection  of  an  elaborate  terminal  building  which  will 
house  under  one  roof  the  required  facilities  for  steamship- 
and  railway-passenger  service. 

The  total  area  to  be  used  for  the  terminal  will  be  about 
260%  acres,  of  which  198%  will  be  land  and  62  in  water. 
The  bulkhead  landing  quay,  as  stated,  is  2,006  ft  long 
will  have  a  minimum  of  45  ft.  of  water  alongside  and  will 
carry  for  its  full  length  a  passenger  and  freight  building 
the  ground  floor  of  which  is  to  be  used  for  freight  and 
the  second  floor  for  passengers,  baggage,  mail  and  express 
connecting  through  a  large  concourse  to  the  new  Union 
passenger  station  for  all  the  railways.    On  the  north  side 
of  Basin  No.  1  are  berths  for  two  ships,  one  700  ft.  Ion- 
with  a  minimum  depth  of  35  ft.  of  water  and  the  othei 
500  ft.  long  with  30  ft.  of  water  .and  each  provided  with 
double-story  freight  sheds  100  ft.  wide,  with  three  tracks 
at  the  back  and  one  along  the  front  of  the  quay  The 
five  piers  and  basins  (which  have  not  as  yet  been  started) 
will  each  be  1,250  ft.  long  and  each  from  320  to  360  ft 
wide     The  basins  will  be  dredged  to  give  a  minim. in. 
depth  of  45  ft.  at  low-water  level.    There  will  he  torn- 
berths  to  each  pier  and  each  berth  will  be  provided  with 
two-story  sheds  and  ample  track  connections.   The  Iayoul 
of  the  station  and  terminal  tracks  is  not  yet  complete. 

At  the  extreme  southern,  or  seaward,  side  of  the  piers 
a  paved  rubble-mound  breakwater  is  being  built  alon°-  with 
the  first  unit  of  the  docks.  The  breakwater  will  extend 
eastward  from  the  shore  into  the  harbor  for  a  distance 
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of  about  1,5()0  ft.  and  will  be  built  out  to  and  upon  an 
isolated  ledge  of  rock  which  is  at  present  in  plaees  very 
close  to  the  surface  of  the  water.  When  required  by 
demands  of  business,  a  quay  wall  can  be  built  along  the 
inner  side  of  the  breakwater,  which  will  itself  then  com- 
pose the  centering  for  a  new  pier. 

The  landing  quay  and  the  piers  are  to  be  of  earth  and 
rock  till  behind  concrete  walls  of  novel  construction.  The 
lesign  was  selected  after  careful  study  of  the  requirements, 
which  may  be  outlined  as  follows : 

(1)  The  great  depth  of  water  (45  ft.)  to  be  provided  at 
low  water;  (2)  the  varying  levels  of  the  present  bottom  of 
the  harbor,  particularly  of  the  rock  surface:  (3)  the  dip  in 
the  strata  and  the  irregular  nature  of  the  rock  and  its  broken 


tically,  are  to  be  completely  filled  with  concrete  for  the 
first  5  ft.  and  above  that  each  stack  is  to  have  its  face  cells 
and  the  middle  line  of  transverse  cells  filled  with  concrete, 
the  remainder  of  the  other  cells  to  be  filled  with  stone  rip- 
rap and  sand  so  that  in  effect  the  completed  wall  will  be 
a  retaining  wall  with  a  concrete  base  and  a  concrete  face 
strengthened  with  solid  counterforts.  Topping  the  wall 
above  low  water  will  be  a  granite-faced  wall  in  the  inter- 
tidal  space  and  up  to  and  including  the  coping,  as  a  pro- 
tection against  the  frost  and  sea-water  action  which  might 
damage  the  concrete.  The  shed  and  warehouse  structures 
will  have  their  forward  columns  supported  directly  on  the 
wall   and   their  rear  columns  on  pedestals  footing  on 


FIG.  3.   LOOKING  NORTHEAST  ACROSS  HALIFAX  HARBOR  FROM  SHORE  END  OF  FUTURE  PIER  A 


and  laminated  character;  (4)  the  impracticability  of  coffer- 
damming  on  account  of  the  exposure,  great  depth  of  water 
and  danger  of  leakage  through  the  rock;  (5)  the  effect  of  the 
frequent  ground  swell  and  wind  and  waves  on  any  staging 
and  floating  plants,  difficulty  in  securing  good  bottom  for  piles 
and  anchors,  great  length  of  spuds  required  for  dredging  with 
scows  and  the  regulation  of  the  plant  to  the  rise  and  fall 
of  the  tide;  (6)  the  low  range  of  the  tide  and  consequent 
difficulty  in  securing  bracing  for  either  temporary  or  perma- 
nent works;  (7)  necessity  for  practically  a  vertical-face  wall 
on  a  wharf  to  suit  the  modern  midship  section;  (8)  necessity 
for  protecting  the  face  of  the  walls  against  disintegration 
from  frost  or  sea  water  and  the  action  of  ships;  (9)  avoid- 
ance of  taking-  out  any  more  rock  from  under  water  than 
is  absolutely  necessary  and  having  to  replace  it  with  concrete; 
(10)  reduction  of  diver  and  expensive  subaqueous  work  to  a 
minimum;  (11)  necessity  for  rapid  construction. 

Quay-Wall  and  Pieb  Construction 

The  quay-wall  method  of  construction  consists  in 
placing  on  a  prepared  bottom,  in  30  to  (>0  ft.  of  water, 
stacks  of  hollow  reinforced-concrete  blocks  fitting  one 
on  top  of  the  other  to  form  the  required  height  and 
joined  together  laterally  to  form  the  continuous  wall. 
After  setting  these  blocks,  their  cells,  which  line  up  ver- 


eoncrete-pile  clusters  driven  through  the  fill  which  will 
be  placed  after  the  wall  is  completed. 

The  advantages  of  this  method  are  that  all  the  con- 
crete is  mixed  with  fresh  water,  molded  in  air,  and  allowed 
thoroughly  to  mature  before  coming  in  contact  w  ith  sea 
water  and  placed  so  that  it  will  not  be  subject  to  frost 
action.  The  mass  concrete  that  is  deposited  under  water 
is  placed  under  conditions  as  nearly  ideal  as  possible.  The 
design  of  the  walls  obviates  the  necessity  of  using  expen- 
sive temporary  staging  or  floating  cranes.  Expensive 
foundations  for  the  front  row  of  the  shed  column  are  un- 
necessary. Settlement,  expansion  and  contraction  are 
provided  for  by  means  of  the  short  sections  and  the  lee- 
ay  afforded  by  the  reinforced-concrete  guides. 
While  cellular  concrete  blocks  for  subaqueous  Avail  con- 
struction are  not  new,  in  no  other  work  have  they  been 
developed  to  such  magnitude  as  at  Halifax,  nor  has  the 
method  of  placing  and  filling  them  ever  been  used  before. 
At  the  present  over  1.100  out  of  the  3,634  blocks 
required  have  been  cast  and  are  in  storage  at  the  site  (see 
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Fig.  7),  but  the  placing  has  only  just  started,  the  view 
m  Fig.  8  showing  the  first  block  being  swung  into  place 
on  Sept.  25.  The  method  in  which  the  blocks  are  in- 
tended to  be  laid— which  in  the  limited  practice  so  far 
offered  has  proved  very  successful— can  be  outlined.  The 
process  of  laying  is  also  sketched  in  Fig.  6. 

Placing  the  Concrete  Blocks  ix  Wall 
The  details  of  a  typical  block  are  given  in  Fig.  5.  As 
shown  in  the  general  elevation,  this  block  is  only  typical 
of  those  in  the  main  part  of  the  shaft,  there  being  spe- 
cial shapes  and  sizes  for  the  base  blocks  and  for  the  top 
blocks.  The  block  shown,  however,  is  sufficiently  typical 
for  purposes  of  description.    It  is  31  ft.  wide,  the  width 


necessary  at  the  back  or  front  brought  to  proper  elevation 
by  filling  holes  or  depressions  with  concrete,  and  then  low 
concrete  pedestals  each  about  5x6  ft.  footing  on  solid  ro<  k 
(or  concrete  or  rubble  /ill)  are  laid,  with  tops  finished  to 
true  grade  about  3  in.  above  the  surrounding  bottom. 
These  pedestals  are  located  at  back  and  front  at  the 
junctions  of  stacks  of  blocks.  The  first  block  is  then 
picked  up  with  special  tongs  slung  from  a  traveling  crane, 
the  jaws  of  the  tongs  fitting  into  specially  prepared  open- 
nigs  in  the  bottom  of  the  block.  With  the  crane  running 
on  a  standard  gage  track  and  standing  with  outriggers 
set  on  an  already  completed  stack  (see  Fig.  6),  the  block 
is  lowered  overboard,  effort  being  made  to  keep  it  lightly 
engaged  against  the  vertical  guide  posts  which  have  been 
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of  the  completed  wall  ;  4  ft.  high  and  22  I't.  Ion-,  and 
weighs  60  tons.    It  is  reinforced  not  only  against  its  loads 
as  a  part  of  the  wall  but  against  handling  stresses.  The 
walls  are  solid  except  for  the  triangular  openings  shown 
(provided  so  as  to  insure  a  good  bond  with  the  fluid 
concrete  placed  in  the  cells)  and  also  vertical  circular 
openings  for  -routing,  as  afterward  described.    On  each 
llde  are  provided  triangular  vertical  openings  which  serve 
as  grooves  to  engage  the  square  guide  posts  used  in  set- 
ting the  blocks.    These  posts  are  in  appearance  the  same 
as  remforced-concrete  piles  and  are  cast  in  a  similar 
manner.    Great  care  is  taken  in  getting  plane  surfaces 
and  truly  right-angled  edges  in  the  blocks,  for  upon 
these  features  depends  the  vertically  of  the  finished  wall 
I  he  surface  of  the  bottom,  upon  which  the  lowest 
Wock  is  laid,  is  prepared  by  dredging,  or  where  already 
low,  by  filling  up  to  the  required  grade  with  mass  concrete 
or  a  rubble  mound.    The  final  leveling  is  made  in  the 
chamber  of  a  diving  bell,  to  be  described  in  a  later  article 
Inside  of  this  bell  the  subsurface  is  cleaned  up  and  where 


plumbed  and  fastened  into  the  corresponding  grooves  in 
the  last  stack  already  set.    After  the  block  is  lowered 
to  bearing  on  the  pedestals,  the  succeeding  blocks  of  the 
stack  are  placed  until  the  stack  is  complete.    The  sealing 
concrete  for  the  two  bottom  risers  is  then  placed  by 
bottom-dump  buckets  from  a  floating  concrete  mixer  or 
delivered  from  the  molding  yard  concrete  mixer  by  flat 
cars  running  on  the  standard  gage  track  behind  the  crane, 
and  then  the  filling  of  the  proper  cells  with  concrete  to 
the  top  of  the  stack  is  completed.   After  this  filling  is  fin- 
ished, grout  is  forced  into  the  vertical  10-in.  holes,°which. 
matching  up.  form  a  continuous  well  through  the  stack. 
It  is  expected  that  this  grouting  will  fill  any  voids  left 
where  the  bearing  of  the  blocks  is  not  perfect  or  the  con- 
crete filling  has  left  holes.    Finally  the  remaining  cell- 
are  filled  with  rubble  gravel  and  sand. 

The  placing  of  the  blocks  has  from  the  first  been 
attended  with  the  greatest  success.  The  guide  and  key 
posts  which  are  carefully  plumbed  for  each  stack  automa- 
tically bring  the  blocks  into  true  position  without  the 
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assistance  of  a  diver  whose  services  are  required  only  for 
inspection  and  to  see  that  all  is  clean  and  clear  for  the 
bottom  blocks  and  mass  concrete  of  each  stack.  No  diffi- 
culty is  found  in  keeping  the  slacks  vertical  or  in  secur- 
ing'good  alignment.  The  tendency  to  -creel)"  longitud- 
inally or  to  get  out  of  line  is  corrected  by  using  different 
combinations  of  the  three  standard  sizes  of  posts  pro- 
vided. The  variation  in  levels  between  the  highest  and 
lowest  corners  of  the  top  blocks  of  the  stacks  as  set  does 
not  average  more  than  V*  in.    Blocks  for  about  500  Et 


liulh  wooded  section  highly  desirable  as  a  residential,  park 
and  recreation  district.  On  this  account  the  line  was  kept 
well  back  From  the  water,  and  all  crossings  of  streets  lead- 
ing to  the  water  side  district  are  to  be  carried  above  grade 
on  handsome  reinforced  concrete  arch  bridges. 

Subaqueous  Excavation 

The  landing  quay  and  piers  were  located  to  fit  as  closely 
as  possible  to  the  natural  shore  line  so  that  excavating 
below  water  for  the  required  depths  would  be  at  a  mini- 
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of  wall  have  already  been  set  with  a 
150-ton  standard-gage  steam  locomo- 
tive wrecking  crane  which  travels  out 
on  ordinary  railway  track  laid  on 
stringers  resting  on  the  stacks  of  empty 
blocks  and  extended  by  stack  lengths 
of  22  ft.  as  the  block  setting  proceeds. 
The  same  crane  is  used  for  lifting  the 
blocks  from  the  molding  platforms 
to  standard  flat  cars  on  which  the 
blocks  are  transported  out  to  the  wall 
head.  As  many  as  two  stacks  each  of 
nine  blocks  have  been  set  in  one  work- 
ing day  and  an  average  per  day  of  one 
stack  of  blocks  loaded  from  the  yard 
and  set  in  the  wall  is  easily  main- 
tained. 

As  the  map  in  Fig.  1  shows,  the  new 
railway  entrance  leaves  the  old  main 
line  at  the  lower  end  of  Bedford  Basin 
and  continues  down  the  west  side  of  the 
city  to  the  terminals,  a  distance  of  about  G  mi 
for  the  freight  yard  along  the  shore  of  the  Basin  and  the 
four-track  approach  to  the  terminal  yards,  the  line  will 
be  two-track.    On  account  of  the  topography  and  the 
short  length  of  the  new  line,  it  was  impossible  to  balance 
the  cuts  and  tills,  so  most  of  the  work  is  in  cut,  the  spoil 
being  carried  north  to  make  the  freight  yard  and  south 
to  the  breakwater  and  hack  fill  of  the  quay  and  pier  walls. 
The  total  excavation  is  about  1%  million  cubic  yards  and 
the  deepest  cut  about  60  ft. 

Some  difficulty  was  experienced  in  locating  the  line  be- 
cause the  Northwest  Arm,  along  which  it  runs,  is  a  beauti- 


FIG.  6.    SKETCH  SHOWING  METHOD  OF  LAYING  BLOCKS  IN  QUAY  WALL 

Except     mum.    However,  it  is  necessary  to  dredge  about  250,1 

cn.yd.  of  the  rock  bottom  to  attain  the  desired  low-water 
depths  (maximum  45  ft.),  and  this  spoil  is  used  mainly 
in  filling  in  behind  the  walls.  This  excavation  for  the 
most  part  is  in  fairly  hard  rock  which  requires  blasting 
before  dredging ;  but  in  some  low  areas  the  rock  lies  at  a 
depth  of  from  50  to  90  ft.  and  it  is  necessary  to  dredge 
out  the  overlying  mud.  In  these  sections  a  granite  rubble 
mound  is  deposited  to  form  a  foundation  for  the  quay- 
wall  blocks. 

The  railway  connection  to  the  terminals  and  the  details 
of  the  contract  work  which  comprise  the  block- making, 
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FIG.   7.    VIEW  OF  CONCRETE  BLOCKS  IN  STORAGE  IN  HALIFAX  YARD 


dredging,  diving-bell  methods,  quarrying,  etc.,  wdl  be 
described  in  later  articles. 

The  deep-water  terminals  at  Halifax  are  being  built 
by  the  Department  of  Railways  and  Canals,  under  the 
direction  of  the  Minister,  Hon.  Frank  Cochrane,  and 
under  the  direct  personal  supervision  of  F.  P.  Gutelius. 
General  Manager  of  the  Canadian  Government  Railways. 
Design  and  construction  arc  in  immediate  charge  of  James 
McGregor  as  Superintending  Engineer,  with  P.  W.  Cowie, 
of  Montreal,  as  Consulting  Engineer  on  the  dock  works 
and  C.  B.  Brown,  Chief  Engineer  of  the  Canadian  Govern- 
ment Eailways,  as  Consulting  Engineer  on  the  railway 
works.  A.  C.  Brown  is  Resident  Engineer  on  the  dock 
works,  R.  II.  Smith  is  Resident  Engineer  on  the  railway 
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works  and  J.  J.  Macdonald  is  Office  Engineer.  The  rail- 
way grading  contract  is  held  by  the  Cook  Construction 
Co.,  Ltd.,  and  Wheaton  Bros.,  with  Andrew  Wheaton  and 
E'  J.  Bowes  in  charge,  and  the  dock  contract  by  Foley 
Bros.,  Welch,  Stewart  &  Fauquier,  with  J.  P.  Porter  anil 
R.  B.  Porter  in  charge  of  operations  representing  the 
company  and  ,1.  W.  Roland  as  their  Chief  Engineer. 

In  a  new  edition  of  the  British  Standard  Specification 
lor  Portland  Cement  (obtainable  from  the  Engineering 
Standards  Committee,  28  Victoria  St.,  Westminster,  Lon- 
don, S.  W.)  some  changes  in  the  fineness  and  strength 
provisions  are  made.  The  new  fineness  clauses  allow  a 
maximum  residue  of  14%  through  a  180-mesh  sieve  and 
1%  through  a  76-mesh.  The  maximum  tensile  strengths 
for  seven  days  have  been  raised  to  450  lb.  per  sq.in.  for 
neat  cement  and  200  lb.  per  sq.in.  for  1  :  :}  mortar. 

The  growth  of  tensile  strength  required  at  28  days 
both  for  neat  cement  and  cement  and  sand  is  now  obtained 
by  means  of  a  formula  in  place  of  the  fixed  percentages 
which  have  been  specified  hitherto.  The  formula  gives 
a  progressive  increase  instead  of  the  somewhat  irregular 
steps  of  the  method  previously  adopted,  but  has  the  effect 
ol  requiring  a  somewhat  increased  percentage  of  growtb 
on  the  higher  seven-day  figures. 

The  clauses  dealing  with  the  preparation  of  the  bri- 
quettes have  been  amplified,  the  procedure  being  described 
in  greater  detail  than  has  previously  been  the  case.  Ram- 
ming and  hammering  are  expressly  prohibited,  but  the 
wording  of  these  clauses  still  leaves  scope  for  wide  differ- 
rices  of  opinion  as  to  the  quantity  of  water  to  be  used 
and  the  precise  methods  of  filling  the  molds.  In  the 
lest  for  final  setting  time  the  Vicat  needle  is  provided 
with  a  fixed  metal  circular  cutting  edge  set  l/2  mm. 
back  from  the  point,  with  the  idea  that  this  will  clear 
the  scum  which  sometimes  forms  on  the  surface  of  the  pat. 
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The  New  York  Barge  Canal  will  terminate  at  Buffalo, 
X.  Y.,  in  the  old  Erie  Basin,  which  is  being  deepened 
and  improved  for  the  purpose.  The  basin  extends  north 
along  the  shore  line  from  the  mouth  of  the  Buffalo  Kiver 
to  the  new  Black  Bock  channel  and  is  formed  by  the  old 
New  York  State  breakwater,  of  stone  masonry.  There 
were  originally  three  piers  running  from  the  inner  side 
of  the  breakwater,  and  the  depth  of  water  was  about  9 
to  14  ft.  Of  late  years  the  basin  has  become  obstructed 
by  a  number  of  sunken  vessels  arid  scows. 

The  work  of  adapting  the  basin  for  the  Barge  Canal 
terminal  consists  of  building  two  piers  out  from  the 
shore,  deepening  the  entire  area  to  23  ft.  of  water,  re- 
moving the  old  piers  at  the  breakwater,  and  removing 
about  400  ft.  of  the  south  end  of  the  breakwater  in  order 
to  give  an  outlet  to  Lake  Erie. 

The  plan  of  the  terminal  basin  is  shown  in  Fig.  1. 
The  work  is  under  the  direction  of  Frank  M.  Williams, 
State  Engineer.  L.  D.  Brownell  was  formerly  Resident 
Engineer  and  E.  H.  Anderson  is  Assistant  Engineer  in 
Charge.  H.  S.  Kerbaugh,  Inc.,  of  Buffalo,  has  the 
contract. 

Deepening  the  Basin 

The  depth  of  water  was  from  3  to  12  ft.,  with  rock 
at  a  depth  of  15  to  25  ft.;  but  rock  excavation  was  re- 
quired over  nearly  the  entire  area.  The  material  above 
the  rock  was  mainly  sand  and  clay,  with  some  hardpan. 
The  loose  material  (860,000  cu.yd.)  was  removed  with 
a  large  dipper  dredge  having  a  50-ft.  steel  boom  and 
a  bucket  of  7-cu.ft.  capacity.  The  wrecked  vessels  were 
mainly  removed  by  means  of  a  derrick  boat  181x36  ft., 
having  at  each  end  a  stiff -leg  derrick  of  75  tons'  capacity, 
with  53-ft.  mast  and  83-ft.  boom. 

For  rock  drilling,  two  drill  boats  are  employed,  one 
having  five  and  the  other  four  drill  frames.  These  drill 
:U/2-in.  holes  to  a  depth  of  about  26  ft.  below  water. 
Each  hole  is  charged  with  about  50  lb.  of  60%-  dyna- 
mite, the  cartridges  being  put  down  through  a  214-in. 
pipe  in  the  drill  hole.  The  shattered  rock  (280,000  cu. 
yd.)  is  removed  by  the  dredges  and  either  loaded  into 
scows  or  deposited  directly  at  the  site  for  the  new  piers. 

Construction  oe  the  Piers 

The  two  piers  will  be  used  for  the  transfer  of  freight 
between  the  canal  boats  and  railway  cars  or  lake  vessels. 
They  will  be  diagonal  to  the  shore  line,  as  shown  in  Fig. 
1,  with  lengths  (on  the  longest  side)  of  51  (i  ft.  and  397 
ft.    Both  will  be  150  ft.  wide.    Between  them  will  be 
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a  slip  250  ft.  wide.  The  sides  and  ends  will  be  formed 
of  rock-filled  timber  cribs  resting  on  a  bed  of  broken 
rock  and  surmounted  by  concrete  walls  8y2  ft.  high,  hav- 
ing their  tops  6i/2  ft.  above  water  level.  This  construc- 
tion is  shown  in  Fig.  2.  The  space  between  the  two  lines 
of  cribs  will  be  filled  with  dredged  material,  the  rock 
being  deposited  against  the  cribs  and  the  loose  material 
in  the  central  portion. 

The  bulkhead  walls  at  the  shore  line  will  be  of  similar 
construction.  A  line  of  steel  sheetpiling  will  extend  from 
the  north  end  of  the  bulkhead  to  form  one  side  of  a 
280-ft,  slip  along  the  coal  pier  of  the  Philadelphia  & 
Beading  R.R.,  as  shown. 

The  cribs,  Fig.  3,  are  20  ft.  wide  and  20  ft.  high,  built 
in  lengths  of  100  ft.  They  are  of  12xl2-in.  timbers, 
-with  planking  on  the  bottom  course  to  retain  the  rock 
fill.  The  timbers  are  put  together  with  horizontal  IV4- 
in,  screw  bolts,  26%  in.  long,  and  vertical  1-in.  button- 
head  drift  bolts,  22  and  30  in.  long.    The  drift  bolts  are 


FIG.  1.    PLAN  OF  THE  TERMINAL  FOR  THE  NEW  YORK 
STATE  BARGE  CANAL  AT  BUFFALO,  N.  Y. 


FIG.  2.    CRIB  AND  CONCRETE  WALL  CONSTRUCTION 
FOR  PIERS  AND  BULKHEADS 

slightly  inclined,  as  shown,  and  are  driven  in  xf-in.  bored 
holes. 

The  100-ft.  cribs  are  built  at  the  edge  of  the  water  on 
a  tilting  platform,  which  turns  on  trunnions.  This  is 
counterweighted  to  stand  normally  level,  so  that  there 
will  be  no  danger  of  its  tilting  while  the  crib  is  being 
built.  When  a  crib  is  completed  to  about  two-thirds  its 
full  height  it  is  launched  by  hitching  a  tackle  from  an 
overhead  frame  to  the  rear  of  the  platform.  This  is 
done  so  that  it  will  not  be  too  heavy  for  handling,  the 
remaining  timbers  being  added  while  the  crib  is  floating. 
Some  rock  is  placed  for  ballast  and  the  crib  then  towed 
to  place  and  sunk  by  filling  with  rock  from  a  derrick 
scow.    Dredged  material  is  added  to  make  a  solid  fill: 

Concrete  Dock  Walls 

The  concrete  walls  forming  the  faces  of  the  piers  and 
the  bulkheads  are  built  up  of  a  bottom  course  of  con- 
crete blocks  and  an  upper  course  of  monolithic  construc- 
tion. This  is  shown  in  Figs.  2  and  4.  The  lower  course 
consists  of  flat  blocks  10x6  ft.,  3  ft.  thick,  with  recesses 
in  the  top  and  ends  and  weighing  about  15  tons  each. 
In  each  block  are  three  loops  or  stirrups  of  1-in.  bars 
for  the  hoisting  slings. 


These  blocks  rest  directly  on  the 
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FIG.  3.    TIMBER  CRIBS  FOR  PIERS  AND  BULKHEADS 

top  timbers  of  the  crib,  at  its  outer  face,  hut  are  set  Lack 
about  12  in.  from  the  edge. 

The  upper  part  of  the  wall  is  poured  in  place,  in 
lengths  of  about  40  ft.  Its  joints  are  made  to  correspond 
with  those  of  the  concrete  blocks  below.  The  ends  of 
the  sections  are  connected  by  vertical  keys  and  keyways 
of  triangular  section,  and  the  keys  are  painted  with  as- 
phalt. This  part  of  the  work  is  5%  ft.  high,  4  ft.  10  in. 
wide  on  the  base  and  3  ft.  on  top,  the  water  face  being 
vertical.  At  intervals  it  is  made  wider  in  order  to  carry 
the  cast-iron  mooring  cleats.  The  concrete  mix  will  be 
l:2l/2:5,  with  Niagara  River  gravel  for  the  coarse 
aggregate. 

The  upper  edge  of  the  wall  is  protected  against  wear 
by  a  continuous  rounded  nosing  of  malleable  iron.  Along 
the  face  of  the  wall  is  a  fender  of  two  lines  of  12x8-im 
timbers,  with  posts  of  the  same  size  10  ft.  apart.  The 
timbers  are  secured  to  the  wall  by  bolts  in  iron  tubes  em- 
bedded in  the  concrete. 

W. 

©peimftfli&g  RestmliGs  off  tKe  Pml© 
Alt®  Refuse  Iiaeaiaejrsiil®^ 

The  incinerator  put  in  operation  by  the  City  of  Palo 
Alto,  Calif.,  Jan.  7,  1914,  described 'in  detail' in  Engi- 
neering News,  Mar.  4,  1915,  p.  432,  and  May  27,  1915, 
p.  1040,  has  a  daily  capacity  of  30  tons  of  mixed  refuse' 
garbage,  etc.  The  incinerator  is  of  the  Dundon  high- 
temperature  type,  with  a  single  cell,  a  level  drying 
hearth,  forced  draft,  a  combustion  and  supplementary 
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combustion  chamber,  a  boiler,  and  air  and  water  heaters. 
The  furnace  has  two  grates  and  a  total  grate  area  of 
33  sq.ft.  There  is  special  machinery  for  handling  re- 
fuse, dead  animals,  ashes  and  clinkers.  The  plant  cost 
about  .$18,000. 

The  total  amount  of  refuse  burned  in  the  year  ending 
•'une  30,  1915,  was  1,871.66  tons.  The  weight  of  resi- 
dual clmker,  ash,  etc.,  was  449.74  tons.  The  average 
amount  of  refuse  burned  per  hi',  was  0.75  ton,  and  the 
average  burned  per  sq.ft.  of  grate  area  was  45  lb.  per 
hr.  The  amount  of  water  evaporated  per  lb.  of  refuse 
(boiler  pressure  140  lb.)  was  0.09  lb.,  which  is  excep- 
tionally low  because  the  boiler  was  operated  onlv  a  small 
part  of  the  time.  Ordinarily  the  water  evaporation  at 
140  lb.  boiler  pressure  is  about  0.25  lb.  per  lb.  of  refuse. 
The  average  composition  of  the  refuse  was  1,044  lb.  of 
water,  401  lb.  of  combustible  matter  and  555  lb.  of  non- 
combustible  matter  per  ton  of  refuse.  The  population  of 
Palo  Alto  is  about  5,500. 

OPERATING  COST  DATA  OF  PALO  ALTO  REFUSE 
INCINERATOR 
Credits 

Receipts  from  refuse  collection  charges   $3  0r>l  00 

Sale  of  steam  to  power  plant  

Sale  of  junk   iq'«' 

Mf^iF,18  fl'°m  crelr!ati»S-  9  horses, '3  cows',  19  dogs'.  '.  23  00 

Miscellaneous  receipts   

.  ..  $3,203.70 
Debits 

Cost  of  operation: 

£™IilCt0r  Plant  wa&es   $1,487.30 

p°^er    70.92 

supplies".'.':.'.'.'.'.'.'.".: ::::::   2!j-™ 

Maintenance   ..!.'.'.'.'.'."."  li.'oo 

Cost  of  collection:  '  $1'6<'5.34 

Wagons00'16010''8'  WaggS *2'4^0 
Kepalrs  '.  \  '. \\\ '  '."  '.  \  \  V.  \  V. "  : Y.  \  \  \  \  [  \  [  [ 
General  expense:  2,468.35 

Salaries    <t?oK  nn 

Printing  and  stationery  194 
Sundries  '  "  ?| 

Bond   interest    slino 

Depreciation   '.  '.  y. 700  13 

$6,321.51 

Loss    in    operation   $3  117  SI 

Under  the  method  of  collection  in  force  in  1914-15 
a  direct  charge  was  made  for  garbage  and  refuse  col- 
lections, varying  from  15c.  per  month  for  collections  once 
a  month  to  $1.75  per  month  for  daily  collections.  This 
resulted  in  a  deficit  of  about  $110  per  month,  and  since 
July  1,  1915,  the  following  schedule  of  collection  charges 
has  been  in  force  : 

Removal  of  garbage  twice  per  month   $0.25  per  mo 

Removal  of  garbage  once  per  week   50    er  mo 

Removal  of  garbage  twice  per  week   SO  per  n  o 

Removal  of  garbage  three  times  per  week   125  per  mo 

Removal  of  garbage  six  times  per  week   2.50  per  mo. 

The  refuse  to  be  removed  is  not  limited  to  garbage, 
but  includes  all  forms  of  waste  matter  and  tree  trim- 
mings, which  are  taken  care  of  by  the  garbage  collectors 
without  extra  compensation. 

A  sanitary  inspector  is  appointed  whose  duty  it  is  to 
examine  all  premises  not  less  than  once  a  month  and  re- 
port any  violations  of  the  collection  ordinance  to  the 
health  officer.  According  to  the  ordinance  the  garbage 
is  to  be  collected  at  least  once  per  month. 

Recovery  of  Byproducts  from  the  PickHnii  Liquor  Of  tin- 
plate  and  galvanized-wire  plants  is  announced  from  Pitts- 
burgh as  an  early  probability.  Experiments  appear  to  show 
that  both  acids  and  pigments  may  bo  obtained  from  the  pickle. 
Different  colors  or  tints  would  be  produced  by  subjecting  the 
solids  to  varying'  decrees  of  heat. 
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SYNOPSIS — r/iis  new  yard  i>  0/  the  gravity 
switching  type.  It  takes  the  place  of  four  old 
yards  and  is  designed  for  future  enlargement.  It 
includes  engine  terminal  facilities.  Some  of  the 
special  features  of  the  plant  are  described. 

To  meet  the  requirements  of  increasing  traffic  at 
Birmingham,  Ala.,  the  Southern  Ry.  has  built  (at  North 
Birmingham)  a  freight  yard  and  engine  terminal  repre- 
senting an  expenditure  of  about  $661,000.  This  has 
been  named  the  Finley  yard,  in  honor  of  the  late  president 
of  the  railway.  It  supersedes  four  old  yards  in  the  same 
district  and  was  designed  to  provide  for  the  probable 
needs  of  the  next  25  jr.,  separate  units  to  be  built  as 
required.  The  present  unit  includes  a  receiving  yard, 
gravity  classification  yard,  storage  yard  and  repair  tracks, 


grades  for  the  hump  at  the  Finley  yard  are  shown  in 
Fig.  3.  The  grade  ascending  from  the  receiving  yard  is 
1.7%.  The  descent  commences  with  a  short  starting 
grade,  followed  by  0.6%  over  the  scales,  3.8%  to  the  foot 
of  the  hump,  0.89%  along  the  ladder  and  0.35%  through 
the  classification  tracks.  Vertical  curves,  20  to  50  ft. 
long,  are  used  at  all  grade  intersections.  A  concrete  sub- 
way eliminates  the  necessity  of  employees  crossing  the 
rftunp  tracks. 

150-Tox  Track  Scale 

The  track  scale  on  the  hump  track  is  of  the  suspension- 
bearing  type,  150  tons'  capacity,  in  four  sections.  It  is 
51  ft.  long,  with  a  live  weighing  surface  of  50  ft.,  and 
has  an  automatic  weight  recorder  with  a  device  which 
prevents  a  weight  being  recorded  when  more  than  one  ear 
is  on  the  scale.    The  main  and  extension  levers  are  of 


PIG.  1.    CINDER  PITS  AND  CINDER-HANDLING  PLANT  IN  THE  FINLEY  YARD 


roundhouse,  sewers  and  water-supply  system,  coal-,  cin- 
der- and  sand-handling  plants,  and  lighting  and  com- 
pressed-air facilities.  The  freight  yards  have  a  total 
capacity  of  about  2,000  cars.  The  plan  and  the  profile  are 
shown  in  Fig.  3  and  some  of  the  special  features  are 
described  below. 

Freight  Yards 

The  receiving  yard  consists  of  eight  tracks  (45  cars 
each)  and  two  running  tracks,  the  former  laid  \2V-_.  ft. 
e  to  c,  the  latter  15  ft.  c.  to  c.  The  grade  is  level  for 
about  half  the  length,  and  then  ascends  at  0.5%.  toward 
the  switching  hump.  '  The  classification  yard  has  16 
tracks  (17  cars  each)  and  two  running  tracks,  spaced 
as  previously  mentioned.    The  grade  is  mainly  0.25%. 

There  are  five  caboose  tracks  (173  caboose  cars),  two 
repair  tracks  of  74  ears'  capacity,  ten  local  freight  and 
storage  tracks  ( 53  cars  each )  and  a  six-track  coal-storage 
van!  (35  cars).  The  coal-storage  tracks  descend  at  1%,. 
so  that  cars  are  run  to  and  from  the  hopper  by  gravity. 

Switching  Hump 

In  building  humps  or  inclines  for  gravity  switching,  the 
Southern  Ry.  fixes  the  grades  by  actual  tests,  cars  being 
run  over  the  hump  and  the  grades  adjusted  to  meet  the 
local  conditions.  This  is  done  not  only  in  new  yards,  but 
also  in  old  yards  when  new  scales  are  installed.  The 


cast  iron,  the  fifth  lever  is  of  cast  steel  and  all  pivots 
and  bearing  steels  are  of  special  alloy. 

The  scale  is  installed  in  an  open  pit,  as  shown  in  Fig. 
2,  having  concrete  abutments  and  two  intermediate  piers 
on  each  side  to  support  the  dead  platform.  The  platform 
stringers  support  the  dead  rails  by  malleable-iron  cast- 
ings the  thickness  of  the  timber  deck.  The  live  rails 
are  supported  by  short  sections  of  I-beams  which  rest  on 
the  weigh-bridge  girders  and  project  between  the  floor- 
beams  to  the  platform  surface. 

The  weigh-bridge  is  maintained  on  the  0.6%  grade  hy 
means  of  adjustable  wedge  blocks.  Lateral  movement  is 
checked  by  adjustable  side  buffers  and  longitudinal  move- 
ment by  buffers  on  the  ends  of  the  girders  and  just  clear- 
ing steel  plates  in  the  abutments.  The  live  and  approach 
rails  are  connected  by  Bohannan-Dugger  easer  joints, 
which  prevent  excessive  impact  and  reduce  the  vibration 
of  the  scale  mechanism.  This  mechanism  is  protected 
by  a  timber  deck  and  dirt  shields. 

A  special  feature  is  an  interlocking  device  for  the 
switch  above  the  scale.  This  prevents  unauthorized  use 
of  the  scale  (as  for  the  passage  of  engines)  ;  it  prevents 
cars  being  run  on  the  scale  before  the  weigh-master  has 
had  time  to  adjust  it,  and  it  places  the  responsibility  N 
weighing  and  care  of  scales.  Two  interlocking  lexers 
are  lifted  in  the  scale  house,  the  door  of  which  must  he 
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closed  before  either  lever  can  be  operated.  The  door 
being  closed,  the  throw  of  the  first  lever  locks  the  door 
and  unlocks  the  lever  controlling-  the  switch.  The  throw 
of  the  latter  then  locks  the  door-controlling  lever.  Before 
the  weigh-master  can  open  the  door  to  leave  the  scale 
house  he  must  close  and  lock  the  switch  by  throwing 
the  second  lever. 

The  track  at  the  lower  end  of  the  scale  is  equipped  with 
a  spring  switch.  For  night  work  there  arc  two  electric 
headlights  so  mounted  on  posts  that  their  rays  intersect 
4  ft.  above  the  rail  and  directly  in  front  of  the  scale 
beams.  General  lighting  of  the  scale  and  upper  part  of 
cars  is  furnished  by  a  40- watt  cluster  of  lamps  on  the 
front  of  the  scale  house. 

When  a  train  having  both  weigh  and  nonweigh  cars  is 
being  passed  over  the  hump  the  foreman  of  the  switch- 
ing crew  notifies  the  weigh-master  of  the  approach  of 
each  weigh  car  by  means  of  an  electric  bell  in  the  scale 
bouse,  operated  by  a  push-button  at  the  hump. 

Engine  Terminal  Facilities 
The  roundhouse,  92  ft.  wide,  is  of  reinforced  concrete, 
w  ith  a  roof  slab  of  concrete  and  hollow  tile  covered  with 
tar  and  gravel  roofing.  There  are  25  engine  pits,  with 
one  truck-wheel  drop-pit  and  one  driving-wheel  drop-pit. 
The  windows  are  of  wire-glass  and  metal  sash,  each  win- 
dow having  an  area  of  284  ft.  (58%  of  the  panel  area). 
The  floor  is  of  creosoted-wood  blocks  on  5  in.  of  concrete. 
The  turntable  is  90  ft.  long,  motor-operated,  in  a  con- 
crete pit. 

The  ash-handling  plant  is  of  special  interest  and  is 
shown  in  Fig.  1.  There  are  four  ashpits,  160  ft.  long, 
arranged  in  pairs,  each  pair  equipped  with  an  electric 
overhead  traveling  crane.  The  cranes  have  a  span  of  46 
ft.  8  in.,  supported  by  steel  runways  on  bents  20  ft.  6  in. 
c.  to  c,  with  a  clearance  of  16  ft.  over  the  tracks.  They 
handle  iy2-yd.  grab  buckets.  Each  crane  is  operated  by 
one  man.  The  pits  are  of  plain  concrete,  4x4  ft.,  with 
track  rails  fastened  to  inverted  channels  secured  to  the 
top  of  the  walls  by  U-bolts.  The  bottoms  are  sloped  for 
drainage  and  are  protected  from  damage  by  the  grab 
buckets  by  means  of  two  rails  embedded  at  the  surface  of 
the  concrete. 

The  coaling  station  (of  reinforced  concrete)  has  a 
capacity  of  1,000  tons,  of  which  60  tons  is  held  in  four 


FIG.  2.  |TRACK  SCALE  WITH  OPEN  PIT  ON  THE 
SWITCHING  HUMP  IN  THE  PINLEY  YARD 

15-ton  scale  pockets,  fed  from  the  main  bin  above.  Coal 
is  dumped  from  hopper-bottom  cars  into  a  track  hopper 
and  elevated  to  the  storage  pocket  by  a  motor-driven 
elevator  of  the  chain-and-bucket  type  at  the  rate  of  about 
100  tons  per  hr.  Locomotives  on  either  of  four  trades 
are  supplied  with  coal  from  the  scale  pockets.  The  scales 
are  fitted  with  type-registering  beams,  enabling  the  oper- 
ator to  determine  the  amount  of  coal  taken  by  each  engine. 

The  sand-storage  and  drying  building,  of  reinforced 
concrete,  has  a  capacity  of  100  cu.yd.  of  wet  sand.  From 
the  track  hopper  the  sand  is  elevated  to  the  storage  bin 
by  a  motor-driven  belt-and-bucket  elevator.  It  is  fed  by 
gravity  to  three  stove  driers  under  the  bin  and  the  dry 
sand  is  delivered  to  a  steel  drum,  from  which  it  is  con- 
veyed by  compressed-air  to  a  storage  tank  in  the  monitor 
of  the  coaling  station.  From  there  it  flows  by  gravitv 
to  spouts  at  the  coaling  tracks.  A  motor-driven  com- 
pressor is  located  in  the  drying  room.  Sand  is  delivered 
to  the  wet  bin  at  about  35  tons  per  hr.  and  dried  at  the 
rate  of  about  1  ton  per  hr. 

Air-Brake  Testing  Equipment 
Facilities  have  been  installed  for  testing  the  brakes 
on  trains  made  up  for  departure.  A  motor-driven  com- 
pressor, with  a  capacity  of  1,000  cu.  ft.  of  free  air  per 
minute  (at  100  lb.  pressure  and  150  r.p.m.)  delivers  air 
to  a  receiver  54  in.  in  diameter  and  12  ft.  long,  located 
above  ground  and  about  50  ft.  from  the  compressor  house. 
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A  2%-in.  \\  rougbt-iron  main  is  laid  in  a  creoso ted- wood 
box  so  as  to  be  readily  accessible,  and  from  tins  lVi-in. 
lines  are  run  to  tbe  center  of  eacb  yard  track  at  about 
the  clearance  point.  Each  is  connected  to  an  angle  cock 
and  standard  bose  coupling  inside  a  reinforced-concrete 
service  box,  which  is  flush  with  tbe  tops  of  tbe  ties. 

The  distance  from  the  air  compressor  along  the  2y2-in. 
main  to  the  farthest  service  box  is  about  6,550  ft.  There 
are  38  outlets,  one  at  each  end  of  15  tracks  in  the  classifi- 
cation yard  and  one  at  tbe  west  end  of  eacb  of  the  8 
tracks  in  the  local  freight  and  storage  yard.  Condensa- 
tion reservoirs,  24  in.  diameter  and  36  in.  long,  equipped 
with  drain  cocks,  are  placed  in  concrete  pits  at  tbe  lowest 
points  in  tbe  main  pipe  line.  Tbe  compressor  also  sup- 
plies aii'  to  the  roundhouse. 

Electric  Light,  Sewers  and  Water-Supply 

The  entire  yard  is  lighted  by  1:50  nitrogen  lamps  of 
-100  cp.,  located  as  indicated  on  tbe  [dan,  Fig.  3 
of  tbe  poles  carry  electric  boms  for 
audible  signals  to  the  switchmen.  Cur- 
rent is  purchased  from  a  local  com- 
pany. 

Tbe  local  water  company  furnishes 
water  for  yard  and  lire  protection 
purposes,  tbe  railway  company  install- 
ing the  pipe  lines  on  its  property  and 
having  two  elevated  tanks,  of  9('.,000 
and  48,000  gal.  A  circulating  high- 
pressure  main  for  tire  protection  takes 
water  directly  from  the  water  com- 
pany's mains.  There  are  two  sewage- 
treatment  plants,  one  near  the  round- 
house and  the  other  near  tbe  yard  of- 
fice. Each  consists  of  settling  tanks  and 
intermittent  slow  sand  filter  beds.  The 
yard  has  a  complete  drainage  system. 

The  terminal  was  built  under  tbe  di- 
rection of  B.  Herman,  Chief  Engineer 
of  Maintenance-of-Way  and  Structures,  and  T.  H.  Gat- 
lin.  Assistant  Chief  Engineer  of  Maintenance-of-Wav 
and  Structures. 


indicate  tbe  personality  and  judgment  of  the  candidates. 
Written  and  oral  examinations  were  given  equal  weight, 
and  tbe  three  with  the  highest  averages  were  appointed 
at  a  salary  of  $1,500  per  year. 

The  method  of  examination  was  adopted,  it  is  stated, 
because  it  is  cheaper  for  both  state  and  candidate,  it 
enables  the  candidate  to  take  the  examination  without  the 
knowledge  of  his  employer  and  it  more  closely  approx- 
imates working  conditions.  The  Wisconsin  Civil  Service 
Commission  lias  employed  the  same  general  method  in 
the  selection  of  a  supervisor  of  apprentices.  The  ques- 
tions asked  follow: 

1.  Discuss  the  purpose  and  methods  of  fire-resisting  con- 
struction. What  safeguards  against  fire  would  you  employ 
in  (1)  a  five-story  reinforced-concrete  hotel;  (2)  a  three- 
story  furniture  factory,  of  mill  construction,  100x150  ft.? 

2.  (a)  Suppose  you  are  sent  to  inspect  a  theater  built  some 
years  ago  in  a  town  of  5,000  people,  you  find  the  theater  to 
be  as  shown  on  the  accompanying  plan.  What  would  you  do? 
Suppose  the  manager  of  the  theater  says  your  requirements 
are  unreasonable;  that  he  has  run  the  theater  for  15  years 
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Horn®  I£^mmnimsittI©E2,  ff©B?  Assas^iaft 

An  unusual  civil-service  examination  for  assistant 
building  inspector  was  held  in  Madison  on  Aug.  28  by  the 
Industrial  Commission  of  Wisconsin  (Sydney  G.  Wil- 
liams, Building  Inspector).  Each  candidate  wrote  his 
answer  in  his  borne,  without  supervision.  Accompanying 
the  list  of  questions  were  the  following  instructions: 

The  questions  are  of  such  a  nature  that  the  answers  can 
be  written  in  1  hr.  You  are  permitted  to  consult  any  books 
or  other  printed  matter  that  you  desire,  including  the  state- 
building  code,  of  which  a  copy  has  been  sent  you,  provided 
you  note  in  connection  with  each  question  all  books  or  other 
references  which  you  consulted.  Y'ou  are  not  expected  to 
have  an  exact  knowledge  of  the  requirements  of  the  present 
state  building  code,  but  rather  to  answer  the  questions 
according  to  what  you  understand  to  be  standard  practice. 
Y  >u  are  also  permitted  to  consult  other  persons  if  you  desire, 
1  ut  you  are  advised  not  to  rely  on  such  information  but  to 
answer  the  questions  on  the  basis  of  your  own  experience 
and  judgment.  You  will  note  in  connection  with  each  ques- 
tion all  persons  whom  you  consulted. 

The  eight  persons  who  passed  the  examination  were 
assembled  for  an  oral  examination,  which  was  designed  to 
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and  never  had  a  lire;  that  he  would  have  to  go  out  of  busi- 
ness rather  than  make  the  changes  which  you  ask.  What 
will  you  do  then? 

(b)  Let  the  same  plan  now  represent  the  plan  for  a  new 
theater,  sent  to  you  for  approval.  What  changes,  if  any, 
would  you  require? 

3.  What  are  the  main  points  of  danger  to  workmen  on  new 
buildings?  What  would  you  (as  state  inspector)  do  to  pre- 
vent accidents  on  a  large  building  having  a  steel  frame,  con- 
crete floors  and  brick  wall? 

4.  Design  either  (1)  a  reinforced-concrete  floor  over  a 
school  boiler  room,  14x20  ft.,  the  room  above  being  a  class 
room-  or  (2)  a  wood-joist  floor  for  the  auditorium  of  a 
church,  40x60  ft.  in  plan,  one  row  of  columns  being  permrtted 
in  the  basement. 

5.  If  ordered  to  inspect  a  three-story,  twelve-family  tene- 
ment house,  what  sanitary  features  would  you  investrgate. 
What  standards  would  you  require? 


Marketed  Production  of  Phosphate  Rock  in  the  United 
States  in  1014  was  2,734,043  long  tons,,  valued  at  $9.(!0S, 041.  re- 
cording to  W  C  Phalen,  of  the  United  States  Geologrcal  Sur- 
vey There  has  been  a  decrease  since  1913  amounting  in 
quantity  to  337,178- tons  or  12-3  ,  and  in  value  to  1?V.  The 
production  of  phosphate  rock  has  been  steadily  increasing  tor 
many  years,  with  an  occasional  exception,  until  1914.  when  a 
diminished  output  is  recorded,  caused  chiefly  by  conditions 
outside  the  country.  Stocks  on  hand  at  the  close  of  lfl« 
showed  a  decrease  for  the  entire  country  amounting  to .9',. 
In  1914  Florida,  the  leading  state  in  the  production  of  phos- 
phate rock,  marketed  2,13S,S91  tons,  or  78$  of  the  entire  pro- 
duction of  the  United  States.  The  Florida  phosphate  rock 
consists  of  hard  rock,  land  pebble  and  river  pebble.  Exports 
amounted  to  964,11  4  tons. 
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Cas^S&op  of  M  ©¥®S  ©©siig|ns.  ifos* 
Us©  aim  Yaurd  Tiracl&s 

A  car-stop  which  catches  the  wheels  of  cars  instead  of 
acting  as  a  bumper  has  been  applied  by  a  number  of 
railways,  especially  on  stub  tracks  ending  at  streets  or 
other  points  where  it  would  be  dangerous  for  a  car  to 
overrun  the  track.  In  the  past  a  large  number  of  very 
serious  accidents  have  occurred  at  just  such  locations 
where  the  ordinary  bumper  had  been  installed. 
C.  L.  of  Track 
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CAR-STOP  FOR  YARD  TRACKS 

As  shown  in  the  accompanying  drawing,  it  consists 
of  two  sets  of  castings  forming  a  15-ft.  continuation  of 
the  track  rails  and  having  a  series  of  concave  depressions 
to  engage  the  wheels.  These  castings  are  placed  on 
6xl0-in.  stringers,  inclined  to  give  a  rise  of  24  to  30  in. 
at  the  rear  end.  It  would  take  very  high  speed  to  drive 
a  car  to  the  end  of  this  device,  and  the  raised  end  would 
then  keep  it  from  over-running.  The  depressions  are 
about  29  in.  c.  to  c,  with  a  drop  of  314  in.  for  the  first 
two  and  5y2  in.  for  the  others. 

The  car  wheels  ride  on  their  flanges  on  the  car-stop 
and  the  brakeshoes  and  rigging  are  carried  clear  of  the 
ridges  as  shown  in  the  section  in  the  accompanying 
drawing. 

The  device  is  made  by  the  Saunders  Car  Stopper  and 
Equipment  Co.,  113  North  2nd  St.,  St.  Louis,  Mo.  The 
Southern  Eailway  Supply  Co.,  St.  Louis,  is  sales  agent. 


An  aerodynamic  laboratory  for  the  study  of  the  char- 
acteristics of  air  currents  has  been  constructed  and  is  the 
first  building  completed  in  the  new  group  of  the  Massa- 
chusetts Institute  of  Technology  at  Cambridge,  Mass. 
The  laboratory  consists  of  an  inexpensive  structure  hous- 
ing a  wooden  tunnel  4  ft.  square  and  about  40  ft.  long, 
through  which  air  is  drawn  by  means  of  a  four-blade 
wooden  propeller  7  ft.  in  diameter,  revolved  by  a  25-hp. 
electric  motor  with  chain  drive.  The  flow"  velocities 
obtainable  are  as  high  as  35  mi.  per  hr. 

The  portion  of  the  tunnel  next  to  the  fan  is  built  of 
a  sheet-metal  cylinder,  which  diminishes  in  size  toward 
the  connection  with  the  wood  section.  A  wire  grating 
is  located  just  within  the  tube  to  catch  any  objects  which 
might  be  drawn  toward  the  fan,  thus  protecting  the  latter 
from  injury.  The  mouth  of  the  tunnel,  at  the  opposite 
end  from  the  fan,  is  fitted  with  horizontal  tubes  12  in. 
long,  to  give  direction  to  the  air  after  it  enters  the  tunnel. 

Midway  of  the  tunnel  are  planes  for  objects  on  which 
tests  are  to  be  made,  and  beneath  this  is  located  a  bal- 
ance which  weighs  three  components — the  forward  push 
of  the  air  on  an  object,  the  lift  and  the  twist  of  air  cur- 
rents at  varying  velocities.  This  apparatus  was  manu- 
factured in  England  on  the  pattern  of  one  now  in  use 
at  the  National  Physical  Station  at  Teddington  and  was 
exhibited  at  the  Eoyal  Academy,  London,  before  being 
sent  to  America.  It  is  the  only  machine  of  its  kind  in 
this  country.  The  accompanying  views  illustrate  some 
of  the  details. 

Pressure  gages  for  tests  of  air  pressures  on  objects  in 
various  relations  under  varying  velocities  can  be  placed 
at  different  locations  in  the  tunnel,  and  experiments  are 
being  made  with  propeller  blades  for  aeroplanes  to  deter- 
mine their  most  efficient  shapes. 

The  courses  in  aerodynamics  at  the  Institute  of  Tech- 
nology are  given  by  the  Department  of  Naval  Architec- 
ture and  Marine  Engineering.  The  laboratory  equip- 
ment and  instruction  are  in  charge  of  Lieut.  J.  C. 
Hansaker,  U.  S.  N.,  who  was  detailed  for  this  work. 


A — Exhaust  fan 

B — Aerodynamic  balance 

C — Manometer 
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During  the  summer  and  fall  of  this  year  a  6.1 -mi. 
brick-paved  country  road  was  constructed  from  New  Lex- 
ington toward  Somerset,  Ohio,  under  unusual  conditions. 
The  contractors  succeeded  in  doing  away  with  practically 
all  hauling  problems  by  building  an  extension  of  the  Penn- 
sylvania Lines  alongside  the  roadway  and  bringing  cement 
and  brick  direct  from  the  manufactory  to  the  job. 

The  pavement  begins  about  600  ft.  from  the  union 
station  of  the  Pennsylvania  Lines  and  the  Toledo  &  Ohio 
Central  B.E,  at  New  Lexington.  Here  the  contractors' 
railway  connects  with  the  side  tracks  of  the  Pennsylvania 
Lines,  and  in  the  intervening  600  ft.  between  the  main 
line  and  the  beginning  of  the  pavement  a  siding  was 
built  to  accommodate  three  or  four  cars.  This  served 
as  the  contractors'  sorting  yard. 

The  new  pavement  follows  the  line  of  the  old  road. 
The  soil  is  heavy  clay.  Before  deciding  on  the  construc- 
tion methods  the  contractors  came  to  the  conclusion 
that  teaming  or  motor-truck  hauling  was  out  of  the 
question,  and  it  was  then  that  the  decision  was  made 
to  build  a  standard-gage  construction  railway. 

The  design  called  for  a  brick  pavement  16  ft.  wide 
with  5-ft.  earth  shoulders.    It  was  determined  to  begin 


grading  at  once  (last  winter),  and  for  this  purpose  a 
steam  shovel  was  employed.  As  soon  as  pavement  work 
could  be  begun  in  the  spring,  the  whole  force  was  em- 
ployed laying  track  on  the  left-hand  shoulder  of  the 
roadway.  Old  discarded  ties  and  second-hand  60-lb.  rails 
were  used.  When  about  %  mi.  of  track  had  been  laid 
the  paving  work  commenced. 

The  roadbed  was  finished  to  subgrade  by  hand  shov- 
eling and  carting  (Fig.  3),  then  rolled  and  the  concrete 
base  laid  to  the  end  of  the  track.  The  supply  train  for 
this  stage  of  the  work  consisted  of  a  box-car  of  cement 
on  the  forward  end,  a  gondola  car  of  sand  and  two  gon- 
dola cars  of  gravel  (Fig.  2).  These  were  kept  abreast 
or  somewhat  ahead  of  the  Koehring  paving  mixer.  The 
cement,  sand  and  gravel  were  unloaded  into  wheelbarrows, 
the  cement  in  bags  and  the  sand  and  gravel  through 
wooden  chutes.  One  car  of  gravel  was  so  spotted  that  this 
material  could  generally  be  discharged  directly  into  the 
mixer  hopper.  Water  for  the  mixer  was  pumped  from 
small  streams  crossing  the  road  and  piped  alongside 
the  pavement  on  the  right-hand  side.  A  valve  for  a  hose 
connection  was  placed  about  every  300  ft.  on  this  pipe 
line. 

It  required  considerable  ingenuity  to  handle  the  cars 
correctly,  for  the  contractor  had  but  one  locomotive  (45- 
ton  Shay  geared),  and  a  6i/2%  gracle  near  the  begin- 
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ning  of  his  track  prevented  hauling  more  than  one  car  at 
a  time  on  this  part  of  the  line,  and  there  were  no  sidings 
other  than  the  one  at  the  beginning  of  the  track.  The 
four  cars  of  material  made  about  one  day's  work  (600 
ft.  of  4-in.  concrete  base),  so  that  cars  could  be  shifted 
at  night  or  out  of  working  hours. 

When  the  base  was  constructed  to  the  end  of  the 
completed  track,  five  or  six  carloads  of  brick  were  brought 
up  and  distributed  at  proper  intervals.  About  this  num- 
ber of  car  loads  was  laid  in  a  day.  The  brick  were 
shipped  in  gondola  cars,  and  to  unload  them,  a  shelf 
was  hung  by  brackets  to  the  side  of  the  car.  Two  or 
three  men  in  the  car  laid  the  bricks  on  this  shelf.  On  the 
ground  below,  a  two-step  bench  was  laid  parallel  to  the 
car.  This  permitted  the  men  below  easily  to  reach  the 
brick  on  the  shelf  and  to  transfer  them  to  the  pavers. 
Fig.  1  shows  a  pile  of  brick  at  the  side  of  the  roadway, 
but  this  was  the  exception;  they  were  unloaded  during 
a  wet  spell  to  release  a  car. 

The  grouting  was  not  done  until  the  brick  had  been 
laid  up  to  the  end  of  the  completed  base.  Then  a  grout- 
ing car  was  run  over  the  line.  This  was  a  steel  gondola. 
The  sand  and  cement  were  mixed  in  the  bottom  of  the 
car  and  transferred  to  a  grout  box  on  the  pavement  by 
a  chute.  The  grouting  was  carried  on  continuously,  the 
same  crew  working  successively  at  the  different  operations. 

The  specifications  did  not  limit  the  amount  of  brick 
laid  before  grouting  the  joints.  The  wording  is :  "Soon 
after  the  pavement  has  been  properly  compacted  and 
surfaced,  and  before  any  dirt  or  other  foreign  material 
has  entered  the  joints,  they  shall  be  filled  with  1 :  1 
Portland  cement  grout." 

When  the  pavement  was  completed,  another  %-mi.  sec- 
tion of  track  was  laid.  Whenever  possible  the  track  con- 
struction work  was  done  at  times  when  the  crew  could 
not  be  employed  on  paving  work.  About  five  men  were 
required  as  a  permanent  track  gang,  for,  on  account  of 
frequent  rains  and  subsequent  washouts,  the  track  re- 
quired constant  attention.  Prompt  and  efficient  operation 
of  this  little  railway  prevented  the  accumulation  of  de- 
murrage charges,  so  that  this  item  did  not  enter  the 
cost. 

The  cost  of  the  railway  line  on  this  job  may  be 
roughly  estimated  as  follows:  Rails,  about  $1,500  per 
mi. ;  ties  (5c.  for  old  ones,  30c.  for  new),  about  $1,000  per 
mi.;  labor  for  track  construction,  about  $550  per  mi., 
and  labor  for  removing  track,  about  $550  per  mi  The 
locomotive  cost  $4,500;  but  this  could  be  considered  a 
permanent  investment.  It  is  estimated  that  the  cost  of 
handling  material  was  between  10c.  and  15c  per  ton- 
mile.  1 

Aside  from  the  economy  in  this  particular  case  it 
would  have  been  nearly  impossible  to  have  hauled  heavy 
loads  on  the  soft  shoulders  and  subgrade  of  the  roadway 
Moreover,  no  special  outfit  (except  the  locomotive)  was 
required  for  hauling,  and  no  special  crew  was  employed 
on  hauling  work.  When  not  moving  the  construction 
tram  there  was  always  plenty  of  work  for  the  locomotive 
such  as  switching,  spotting  cars,  etc.  The  variety  of 
work  to  be  done  made  it  possible  to  keep  the  construction 
gang  busy  even  during  an  exceptionally  rainy  summer 
when  on  many  days  no  paving  work  could  be  done. 

I  he  road  was  constructed  under  specifications  of  the 
Ohio  State  Highway  Department,  Clinton  Cowen,  Com- 
missioner.   The  contractors  were  Swank  &  Maclntyre 


Masses  StmppMes  TW©o  Jolbsg 

By  H.  B.  Watters* 
Gasoline  dinkeys  haul  concrete  cars  at  a  speed  of  40 
to  50  mi.  per  hr.  on  long  hauls  from  the  mixing  plant  to 
the  Little  Scioto  Viaduct  on  the  new  Chesapeake  &  Ohio 
Northern  By.  now  building  in  Ohio.  The  mixing  plant 
is  located  near  where  the  line  crosses  over  the  main  track 


GENERAL  VIEW  OF  LIGON  MIXING  PLANT  NEAR 
SCIOTOVILLE,  OHIO 

and  a  siding  of  the  Baltimore  &  Ohio  Southwestern  BE 
about  1  mi.  east  of  Sciotoville,  Ohio,  and  supplies  con- 
crete for  the  abutments  of  this  crossing  (3,800  cu.yd.), 
for  a  20-ft.  concrete  arch  (containing  1,000  yd.)  for 
a  highway  undercrossing  located  about  1,000  ft.  from  the 
mixer  and  for  the  piers  and  abutments  of  the  1  080-ft 
viaduct  over  the  Little  Scioto  River.  The  viaduct  foot- 
ings contain  about  6,000  yd.  of  concrete  and  are  located 
3,500  ft.  north  of  the  mixer. 

The  accompanying  view  was  taken  from  a  trestle  thrown 
across  the  B.  &  O.  S.  W.  Ry.  on  about  the  grade  line  of 
the  new  railway.  At  no  point  are  the  materials  handled 
by  hand,  except  in  the  case  of  the  cement  when  it  ^oes 
into  the  mixer.  The  gravel  and  sand  are  shippecf  to 
the  Slte  011  the  B-  &  O.  and  are  unloaded  by  derrick 
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into  hoppers  placed  directly  above  the  mixer.  The  mixer 
is  charged  from  the  hoppers  and  the  concrete  is  dumped 
into  1-yd.  cars  and  taken  to  the  viaduct  and  to  the  high- 
way crossing  by  the  gasoline  dinkeys.  The  concrete  is 
deposited  in  the  forms  by  derricks  or  chutes.  On  the 
long  hauls  the  concrete  trains  consist  of  three  1-yd.  cars. 
C.  Y.  Ligon  &  Co.  are  subcontractors  under  Kiuehart  & 
Dennis.  M.  J.  Caples  is  in  general  charge  of  the  work 
for  the  C.  &  0.  N.  Ey.  W.  Michel  is  Chief  Engineer. 
The  writer  is  engineer  on  Residency  No.  1. 


[D©ff2>n©I&.waftll&  3R@El@s»» 

The  large  steel  guv  derricks  which  are  used  so  generally 
in  the  erection  of  steel  buildings  and  bridges  frequently 
give  trouble  in  swinging  because  of  the  friction  on  the 
bearing  which  forms  the  foot  of  the  mast,  and  which  is 
generally  a  ball  working  in  a  hemispherical  socket  in  the 
shoe.  The  swinging  is  done  usually  by  hand  power  ap- 
plied to  a  lever  on  the  mast.  In  some  cases  a  bullwheel 
and  a  cable  have  been  employed,  but  the  distance  to  the 
hoisting  engine  is  so  great  that  it  is  difficult  to  have  the 
various  signals  promptly  obeyed,  especially  as  the  engine- 
man  has  also  to  operate  the  hoisting  and  luffing  cables. 

To  eliminate  this  difficulty  in  erecting  the  steel  fram- 
ing for  the  William  Penn  Hotel  at  Pittsburgh,  derricks 
with  roller-bearing  turntables  for  the  shoe  and  head  of 
the  mast  were  designed  by  the  Bergendahl-Kmght  Co., 
of  Chicago,  which  had  the  contract  for  the  erection.  The 
derrick  thus  equipped  was  turned  by  one  man,  although 
ordinarily  three  or  four  men  would  be  required  with  a 
derrick  carrying  a  load.    The  derricks  and  bearings  were 
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FIG  1    ROLLER  BEARINGS  FOR.  SHOE  AND  MAST- 
HEAD OF  20-TON  DERRICK 


FIG    2    TWO  20-TON  ROLLER-BEARING  GUY  DERRICKS, 
WILLIAM  PENN  HOTEL,  PITTSBURGH  (101-FT. 
MAST,  90-FT.  BOOM) 

built  by  the  American  Bridge  Co.    The  bearings  can  be 
applied  to  old  derricks. 

Poller  Bearings  for  Derrick  Mast 
The  mast  bearings  are  shown  in  Fig.  1.  The  foot  of 
the  mast  has  the  usual  hemispherical  foot,  so  that  pres- 
sure on  the  roller  bearing  is  centralized  even  if  the  mast 
is  not  exactly  vertical.  This  bearing  consists  of  two 
plates  or  roller  boxes,  with  a  live-ring  of  rollers  between. 
The  foot  of  the  mast  rests  in  a  hemispherical  bushing  m 
the  upper  roller  box,  which  has  a  stem  fitted  into  a  bushed 
socket  in  the  lower  box.  This  prevents  any  rocking  of 
the  upper  box  and  keeps  the  two  boxes  concentric. 

The  roller  boxes  are  steel  castings  (annealed)  and  have 
attached  to  them  the  tapered  treads  of  tool  steel.  Be- 
tween these  are  the  28  conical  rollers,  which  are  of  die 
steel.  The  roller  axles  are  carried  in  two  forged-steel 
rings,  with  a  bronze  ring  on  the  inner  side  and  a  bronze 
washer  on  the  outer  end  of  each  roller.  The  roller  boxes 
form  an  annular  oil  chamber,  retaining  oil  up  to  the  level 
of  the  axles,  so  that  the  rollers  move  in  an  oil  bath.  Hie 
opening  between  the  outside  edges  of  the  two  boxes  is 
closed  by  a  steel  band  which  is  secured  to  the  upper  box 
by  screws.  This  excludes  dirt.  The  design  is  very  com- 
pact, as  the  bearing  is  only  3  ft.  square  on  the  base  and 
12  in.  high. 

The  masthead  bearing  is  of  similar  construction,  llie 
hood  to  which  the  guys  are  attached  has  a  bushed  bearing 
for  the  51/2-in.  mast  pin,  and  this  hood  forms  the  upper 
roller  box,  with  the  roller  tread  secured  to  it  by  screws. 
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The  lower  tread  is  carried  by  a  36-in.  bearing  plate  bolted 
to  a  similar  plate  forming  the  cap  of  the  mast.  The 
rollers  run  in  oil,  as  previously  described.  The  hood  has 
eight  2y2-iu.  holes  for  the  guys. 

Other  Features  of  the  Derrick 
The  derrick  has  a  mast  101  ft.  high  and  a  boom  88  ft. 
long,  giving  a  horizontal  reach  of  90  ft.  Both  pieces  have 
two  14-ft.  removable  sections  (the  four  sections  being 
interchangeable),  and  the  splices  for  these  are  made  with 
splice  plates  on  four  sides. 

The  mast  and  boom,  Fig.  3,  are  of  box  lattice  construc- 
tion, with  four  chord  angles,  4x4  in.  for  the  former  and 
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ERECTION  DIAGRAM 


FIG.  3.    20-TON  ROLLER-BEARING  DERRICK 

3y2x3y2  in.  for  the  latter.  The  lacing  angles  are  2y2x2l/2 
in.,  with  gusset-plate  connections.  A  special  feature  of 
the  design  is  the  use  of  horizontal  ties,  which  serve  very 
conveniently  as  ladders  for  the  use  of  the  riggers.  Across 
one  side  of  the  shoe  of  the  mast  is  a  pair  of  angles,  be- 
tween which  is  fitted  the  6x8-in.  oak  lever  for  swinging 
the  derrick. 

The  boom  has  its  foot  seated  on  a  3i/2-in.  pin  in  the 
mast  shoe  and  can  be  raised  to  a  vertical  position  against 
the  mast.    Its  head  has  a  22-in.  sheave  for  the  hoisting 


cable  and  two  shackles  for  the  attachment  of  the  blocks 
for  the  luffing  and  hoisting  tackle.  The  mast  has  two 
sheaves  at  the  bottom,  one  for  the  %-in.  hoisting  cable 
running  to  the  head  of  the  boom  and  the  other  for  the 
%-in.  luffing  cable,  which  runs  over  another  sheave  at 
the  head  of  the  mast. 

The  steel  erection  on  the  William  Penn  Hotel  was  done 
with  two  20-ton  derricks  (one  old  and  one  new),  as  shown 
in  Fig.  2.  Both  of  these  were  equipped  with  the  roller 
bearings  described.  On  this  work  each  derrick  was  served 
by  a  50-hp.  electric  hoist  installed  in  the  basement.  The 
two  derricks  erected  about  9,000  tons  of  steel. 

Tw@  Mew  MotUhods  fina  BacMUflniag 

Two  novel  schemes  were  employed  to  backfill  a  heavy 
reinforced-concrete  river  wall  which  is  being  built  in 
Cedar  Rapids,  Iowa.  In  order  to  lay  the  foundations  it 
was  necessary  to  construct  a  coffer-dam  in  front  of  the 
site  of  the  wall.  This  was  of  earth,  and  it  is  this  earth 
that  is  being  used  to  backfill  the  completed  wall. 

The  Cedar  Rapids  river  wall  between  the  bridges  at 
First,  Second  and  Third  St.  was  constructed  by  Frank 
K.  Halm,  a  local  contractor.  The  work  is  carried  on 
under  the  supervision  of  the  River  Front  Improvement 
Commission,  of  Cedar  Rapids,  for  which  M.  L.  Fox  is 
inspector. 

A  Homemade  Ladder  Conveyor 
The  muck  is  being  elevated  from  the  coffer-dam  to 
the  top  of  the  wall  by  a  ladder  conveyor  (see  Fig.  1),  made 
on  the  job  by  the  contractor.    Materials  for  its  con- 


FIG.  1.    HOMEMADE  LADDER  CONVEYOR  IN  POSITION 
FOR  BACKFILLING 
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struction  were  obtained  from  the  Link-Belt  Co.  and  from 
the  Quaker  Oats  Co.,  whose  plant  is  in  the  city.  The 
buckets  are  wide  strips  of  metal  which  slide  up  a  plank 
at  an  angle  of  about  60°  with  the  plank  and  empty 
as  they  go  over  the  sprockets  at  the  top.  A  gang  of 
men  at  the  bottom  of  the  conveyor  fills  the  buckets  by 
shovel.  The  material  is  mucky  and  does  not  readily  emp- 
ty from  the  buckets.    Any  muck  which  adheres  to  the 


FIG.  2.    WOOD  APRON  FOR  RETAINING  6-IN.  COBBLE 
BACKING  DURING  BACKFILLING 

buckets  as  they  go  over  the  sprocket  falls  in  a  short 
chute,  which  delivers  the  muck  on  the  upper  section  of 
the  inclined  plank  in  front  of  the  ascending  buckets. 
Thus  all  the  muck  which  rises  to  the  top  of  the  conveyor 
eventually  goes  into  the  backfill. 

Wood  Apron  Holds  Cobble  Backing 
A  wood  apron,  used  in  laying  up  loose-stone  drainage 
backing  at  the  land  side  of  the  river  wall,  is  shown  in 
the  accompanying  sketch.  As  the  backfilling  continues, 
the  6-in.  cobble  backing  is  carried  up  behind  the  wood 
apron.  This  apron  is  suspended  between  two  counter- 
forts, from  timber  beams  laid  across  the  tops  of  the 
counterforts.  The  apron  is  raised  by  a  chain-block  as 
the  work  proceeds.  The  stones  for  the  drainage  back- 
ing are  transported  in  wheelbarrows '  along  the  top  of 
the  wall  to  a  point  above  the  apron,  where  they  are 
dumped. 

lLoad  T<esft  oca  C©imcs>®t©  J©asts§ 
TLJimesqpec&cedl  leasts 
By  J.  H.  Byed* 
Load  tests  of  a  concrete- joist  floor  were  made  on  two 
school  buildings  recently  constructed  in  Kansas  City, 
Mo.,  both  of  which  have  a  wing  to  the  plan  shown  by  the 
drawing.    The  joists  span  37  ft,  clear  between  walls  of 
common  brick,  18  in.  thick.    The  joists  are  spaced  28  m. 
on  centers. 

^Structural  Engineer,  Finance  Building,  Kansas  City,  Mo. 


The  design  live-load  on  the  floors  was  90  lb.  per  sq.ft. 
The  dead-load,  consisting  of  concrete  floor  and  plaster 
ceiling  at  20  lb.,  slab  43  lb.,  metal  pan  and  lath  2  lb. 
per- sq.ft.,  and  joist  131  lb.  per  Unit.,  totaled  120  lb.  per 
sq.ft.  The  total  live-  and  dead-load  for  which  the  floor 
was  designed  is  210  lb.  per  sq.ft.,  or  490  lb.  per  lin.ft. 
of  joist,  equivalent  to  a  total  load  on  each  joist  of  about 
18,000  lb.  The  test  load  was  180  lb.  per  sq.ft.,  making 
at  time  of  test  a  total  load  on  each  joist  of  25,900  lb. 

In  design  the  unit  stresses  adopted  were:  Concrete, 
750  lb.;  high-carbon  steel,  18,000  lb.  A  moment  factor 
of       was  assumed. 

The  test  load  was  applied  51  days  after  concrete  was 
poured.  Six  joists  were  loaded,  a  surface  area  of  14x37 
ft.  Sand  was  used  as  load.  A  cubic  foot  was  weighed 
carefully  and  found  to  weigh  85  lb.  (loose).  A  bin  14x37 
ft.  was  made  on  the  floor  and  2  ft.  of  sand  placed  over  the 
entire  area,  in  four  layers,  to  produce  weights  of  50  lb., 
100  lb.,  150  lb.  and  180  lb.  per  sq.ft.  The  final  weight 
probably  exceeded  180  lb.,  due  to  packing  by  laborers 
in  spreading  the  different  layers. 

Idlers  were  attached  to  each  joist  at  midspan  and  de- 
flection readings  could  be  made  at  all  times. 

The  allowable  deflection  for  each  load  (test  and  dead 
added)  was  calculated  by  the  formula 
n_Ay  n 

in  which  n  =  10,  Es  =  30,000,000. 

If  the  deflection  at  any  time  had  reached  the  calculated 
amount,  no  further  load  would  have  been  applied. 

Extensometer  readings  were  also  made  on  the  steel  to 
measure  the  actual  elongation,  and  from  these  to  calcu- 
late the  stress. 

The  results  of  the  readings  up  to  the  final  load  need  not 
be  stated.    For  the  final  load  of  about  2fi,000  lb.  per  joist 
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PLAN  OF  FLOOR  THAT  GAVE  VERY  SMALL  DEFLECTION 


the  calculated  deflection  was  1.3  in. ;  the  actual  deflection 
was  -h  in.  for  three  joists  and  rh  m-  for  the  other  three. 

The  extensometer  failed  to  show  any  movement  of  the 
needle,  except  by  a  reading  glass,  which  showed  too  small 
a  variation  to  record.  A  movement  of  one  space  (T«  in.) 
would  have  indicated  a  stress  of  300  lb.  per  sq.m.  m  the 
reinforcing  steel. 

Two  points  of  design  probably  produced  the  small 
deflection  shown.  The  first  is  the  large  belt  of  con- 
crete at  the  walls,  forming  a  deep  and  rather  strong  beam 
in  the  horizontal  plane;  in  loading  the  center  14  it. 
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of  the  floor,  any  thrust  due  to  elongation  would  be  re- 
sisted by  this  beam,  fixed  at  the  ends  by  the  slab  not 
loaded.  The  second  point  is  the  %-in.  camber,  form- 
ing an  arch.  In  order  that  this  arch  may  straighten 
out,  a  movement  at  the  end  is  necessary,  and  the  beam 
resists  this  movement.  The  arch  action  also  would  re- 
lieve the  tension  in  the  steel,  probably  accounting  for 
the  low  unit  stress  in  the  steel. 

Smith,  Eea  &  Lovitt,  of  Kansas  City,  were  the  archi- 
tects, and  the  author  was  structural  engineer. 

W- 

1L®,i?g<B~Sm<B<£  Soft  Stosa©  f@s> 
Bathasiaaim®uas  Ms^<s medium 

The  usual  specifications  for  bituminous-macadam  pave- 
ments limit  the  size  of  the  stones  composing  the  sur- 
facing material  to  a  maximum  that  will  pass  a  2l/2-in. 
ring.  These  specifications  have  given  satisfaction  with 
trap  rock  and  granite,  but  with  softer  varieties  of  rock 
such  as  limestone  there  is  a  tendency  for  the  stone  to 
powder  and  crush  under  the  roller  and  to  wear  under 
traffic,  which  makes  a  larger-sized  aggregate  desirable. 

To  meet  these  conditions  the  Ohio  State  Highway  De- 
partment (Clinton  Cowen,  Commissioner)  has  been  ex- 
perimenting with  the  use  of  a  surfacing  stone  that  will 


SURFACING  AN  OHIO  STATE  ROAD  WITH  4-IN.  STONE 

pass  a  4-in.  ring  and  be  retained  on  a  2l/2-in.  ring.  The 
voids  in  this  material  are  partly  filled  with  sand,  stone 
dust  and  chips,  although  thorough  rolling  ordinarily 
breaks  up  enough  of  the  material  to  make  a  fairly  com- 
pact layer. 

The  method  of  construction  is  to  spread  and  harrow 
the  stone  as  for  a  waterbound  macadam  road.  As  soon 
as  the  stone  is  partly  compacted,  stone  chips  and  stone 
dust  are  spread  into  the  voids  with  shovels.  Boiling  and 
the  application  of  screenings  are  continued  until  the  lay- 


er of  stone  is  thoroughly  compacted  and  the  voids  suf- 
ficiently filled  so  that  the  amount  of  bituminous  material 
to  be  used  will  produce  a  dense  mixture.  The  bituminous 
binder  is  applied  by  the  penetration  method  with  any  ap- 
proved form  of  apparatus. 

For  pouring  by  hand,  common  sprinkling  pots  with 
the  seams  and  connections  riveted  instead  of  soldered 
and  with  the  holes  in  the  nose  punched  to  approximately 
V5  in.  diameter  are  used.  By  filling  the  pots  to  nearly 
the  same  level  each  time  and  by  taking  care  to  cover 
about  the  same  area  with  each  potful,  a  uniform  distri- 
bution is  secured. 

After  the  application  of  the  bituminous  binder  the 
surface  of  the  pavement  is  spread  with  screened  washed 
gravel  y4  to  1  in.  in  size.  After  rolling  the  gravel  in,  a 
seal  coat  of  the  same  bituminous  material  is  applied 
and  more  gravel  is  added,  followed  by  more  rolling.  A 
total  application  of  about  2  gal.  per  sq.yd.  for  a  3-in. 
depth  of  rolled  stone  gives  excellent  results.  Washed 
gravel  instead  of  limestone  chips  is  used,  as  the  avail- 
able gravel  is  usually  harder  and  tougher  than  ordinary 
limestone  and  the  cost  is  about  the  same.  A  finer  gravel, 
V±  in.  to  %  in.,  is  preferable  for  the  seal  coat.  For  a 
4-in.  road  the  amount  of  bituminous  binder  required  is 
about  2*4  gal.  per  sq.yd. 

According  to  A.  II.  Hinkle,  Deputy  State  Highway 
Commissioner  in  charge  of  maintenance,  from  whom  the 
foregoing  information  was  obtained,  these  pavements  have 
given  much  better  satisfaction  than  the  older  ones  that 
were  constructed  with  the  2y2-in.  stone  as  aggregate. 
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Ball-Bearing-  Drawing  Board  for  Freehand  Work — In  mak- 
ing freehand  drawings  the  board  must  be  turned  and  shifted 
frequently  to  accommodate  the  hand  to  different  curves  and 
lines.    I  provided  my  board  with  four  ball  casters,  as  sketched, 


DRAWING  BOARD  WITH  CASTERS  FOR  FREEHAND  WORK 

to  facilitate  this  turning  and  shifting.  The  casters  are  a 
standard  article,  readily  bought  anywhere.  I  found  this 
board  very  valuable  for  freehand  work. — E.  Schwartz,  Brook- 
lyn, N.  Y. 

Iron  Washers  as  Form  Spaeers — To  carry  lighting-wire 
conduits  the  proper  distance  above  the  floor  forms,  ordinary 
iron  washers  are  being  used  on  the  concrete  buildings  for  the 
new  cotton  terminals  at  Atlanta,  Ga.  These  washers  are 
merely  strung  along  the  conduits  at  intervals  and  allowed 
to  rest  as  they  will  on  the  forms. 
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A  75,000-Ton  Blast  was  recently  made  in  the  limestone 
quarry  of  H.  Frazier,  Fort  Spring,  W.  Va. — that  amount  of 
stone  being  thrown  down  by  a  single  explosion.  Some  notes 
on  the  blast  are  given  in  the  "Du  Pont  Magazine"  for  Decem- 
ber. The  height  of  the  quarry  face  varies  from  15  to  175  ft. 
Early  in  September  thirteen  6-in.  drill  holes  were  put  down 
125  ft.,  extending  5  ft.  below  the  quarry  floor.  There  were 
also  two  short  holes— 72  and  85  ft.  deep.  The  holes  were 
about  15  ft.  apart.  In  each  hole  was  loaded  about  500  lb.  of 
60%  blasting  gelatin  and  from  150  to  600  lb.  of  quarry  pow- 
der. In  each  hole  was  a  line  of  countered  cordeau  carrying  one 
electric  blasting  cap.  In  10  holes  the  charges  were  split 
near  the  center,  with  from  10  to  20  ft.  of  clay  stemming  be- 
tween the  charges  and  20  ft.  of  clay  stemming  on  the  top 
charge.  In  the  five  holes  which  were  loaded  solid  there  was 
30  ft.  of  clay  stemming  on  top.  About  50%  of  the  stone 
thrown  down  was  broken  to  one-man  size.  None  was  thrown 
over  100  yd.  from  the  face.  The  total  charge  of  explosives 
was  13,500  lb.  The  volume  of  loose  rock  was  60,500  cu.yd. 
The  cost  of  explosive  and  blasting  supplies  was  $16,040.  The 
cost  of  drilling  and  loading  was  $820.  The  total  cost  of 
bringing  down  the  rock  was  3.3c.  per  ton. 

A  Milk-Bottle  Water  Tank— The  City  Dairy  Co.,  of  To- 
ronto, Ont.,  Canada,  has  at  its  plant  a  huge  milk  bottle,  70 
ft.  above  ground,  which  is  not  a  milk  bottle  at  all,  but  an  ele- 
vated tank  for  fire  protection.    This  novel  tank  has  just  been 


show  plainly  although  they  disappear  in  making  the  repro- 
duction from  the- photograph  in  the  cut  herewith.  The  tank 
bottom  is  of  the  now  much  used  ellipsoidal  form.  The  tower 
is  a  standard  four-post  steel  tower.  Ellipsoid,  tower  and 
gallery  being  painted  a  different  color  from  the  bottle,  in 
contrast  with  the  white,  heighten  the  illusion. 

A  Sewer  Intake  on  a  Running  Stream  forms  the  head  end 
of  the  south-side  storm  sewer  at  Columbus,  Ohio.  One  of  the 
chief  purposes  of  the  sewer  is  to  intercept  a  creek  known  as 
Kian  Run,  which  now  meanders  through  the  southern  part 
of  the  city,  and  to  conduct  it  in  a  direction  practically  at 
right  angles  to  its  former  course  by  a  shortcut  to  the  Scioto 
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WATER    TANK    ADVERTISES   BUSINESS  OF 
CANADIAN  DAIRY 

completed  by  the  Canadian  Chicago  Bridge  and  Iron  Works, 
of  Bridgeburg,  Ont.,  and  Chicago,  111.  The  bottle  is  13  ft.  in 
diameter  and  39  ft.  9  in.  high  and  thus  its  top  is  about  105 
ft  above  ground.  The  exterior  is  painted  white  to  carry  out 
the  idea  of  a  milk  bottle  more  perfectly.  The  bottle  shape  is 
formed  by  the  steel  plating  of  the  tank  itself;  the  rivet  lines 
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Sec+ion  A~B 

STORM-SEWER  INTAKE   TO   INTERCEPT  KIAN  RUN, 
COLUMBUS,  OHIO 

River.  The  intake  opens  into  a  108-in.  circular  concrete 
sewer.  The  details  of  the  intake  are  shown  in  the  accom- 
panying illustration.  All  concrete  for  the  intake  is  1:2%:  5 
mix,  broken  stone  or  gravel.  Tongue  joints  4x8  in.  are 
placed  at  the  junctions  of  the  head  and  wing  walls.  The 
lump-sum  contract  price  for  this  intake  is  $750.  Henry 
Maetzel  is  City  Engineer  of  Columbus,  and  the  contractor  is 
the  J.  C.  Carland  Co.,  Toledo,  Ohio. 

Nineteen-Year-Old  Paint — Nineteen  years  ago  Frank  C. 
Hooper,  manager  of  the  North  River  Garnet  Co.,  North  River, 
Warren  County,  N.  Y.,  became  convinced  that  painting  the 
wooden  buildings  of  his  plant  every  couple  of  years  could  be 
eliminated  by  a  change  of  paint,  reports  "Graphite' —the 
house  organ  of  the  Dixon  Crucible  Co.,  of  Jersey  City.  There- 
fore Mr.  Hooper  made  the  experiment  of  using  a  silica-graph- 
ite paint  on  the  mill,  outbuildings  and  a  few  workmen's  cot- 
tages To  relieve  the  dark  appearance  of  the  natural  graph- 
ite grav,  the  trimming  coats  were  lightened  with  white 
lead.  The  surfaces  are  reported  in  "excellent  condition"  to- 
day, although  no  repainting  has  been  done,  and  five  of  the  cot- 
tages were  moved  to  another  plant  5  mi.  away. 
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Assuming  the  cost  of  a  modern  country-road  pavement 
of  the  so-called  "permanent"  type  at  $15,000  a  mile  (con- 
servative) and  supposing  this  to  be  paid  for  by  20-yr. 
bonds  at  43/2%,  the  annual  charges  for  interest  on  and 
redemption  of  the  bonds  amount  to  about  $1,150  per  an- 
num. It  is  safe  to  assume  that  even  the  most  "perma- 
nent" type  of  country-road  pavement  will  require  repairs 
and  maintenance  of  at  least  $50  per  mile  per  year,  or  in 
round  figures  we  have  a  minimum  of  $1,200  per  mile  per 
year  as  the  cost  of  the  improved  road. 

Assuming  that  a  good  gravel  road  may  be  built  for 
$1,000  per  mile  (which  has  been  the  average  cost  of  New 
Hampshire  roads),  the  annual  charges  for  interest  on 
and  redemption  of  bonds  (if  the  roads  are  built  by  bond 
issues)  at  the  end  of  20  yr.  would  amount  to  about  $310. 
Therefore  it  is  theoretically  economical  to  spend  nearly 
$900  per  mile  per  year  for  the  maintenance  of  gravel 
roads  if  for  that  sum  the  roads  can  be  maintained  in  a  con- 
dition equal  to  a  pavement  in  the  $15,000-a-mile  class. 

No  one  of  course  believes  that  a  gravel  road  can  every- 
where be  used  as  a  substitute  for  a  pavement,  no  matter 
how  much  money  is  spent  for  maintenance.  But  under 
favorable  conditions  it  is  more  economical  to  spend  a 
considerable  sum  on  gravel-road  maintenance  than  to  in- 
vest large  sums  in  pavement  construction.  The  experience 
of  New  Hampshire  and  Vermont  has  proved  this  and  has 
demonstrated  that  a  properly  cared  for  gravel  road  has  a 
much  larger  capacity  for  motor-vehicle  traffic  than  has 
been  the  generally  accepted  theory.  An  article  on  another 
page  describes  the  maintenance  of  gravel  roads  by  the 
State  Highway  Department  of  New  Hampshire,  where  at 
an  annual  cost  of  from  $250  to  $600  a  mile  plain  gravel 
roads  have  been  kept  in  perfect  condition  under  a  motor- 
vehicle  traffic  of  from  800  to  1,000  cars  a  day. 

Even  the  most  enthusiastic  gravel-road  advocate  recog- 
nizes that  gravel  roads  will  not  stand  up  under  exception- 
ally dense  or  heavy  traffic.  There  are  plenty  of  roads  in 
New  Hampshire  near  the  larger  cities  and  towns  where 
some  form  of  pavement  has  been  found  most  economical. 
Moreover,  it  must  be  borne  in  mind  that  the  New  Hamp- 
shire roads  carry  a  dense  traffic  only  during  a  part  of  the 
year ;  but  on  the  other  hand  they  are  under  patrol  main- 
tenance only  for  about  the  same  length  of  time  each  year. 
They  are  good  roads  all  the  year  round  and  exceptionally 
fine  motoring  roads  in  the  summer. 

Similar  conditions  exist  in  other  localities.  In  a  great 
many  cases  the  severe  traffic  is  only  during  the  summer 
season,  and  to  build  an  expensive  pavement  to  take  care 
of  summer  tourist  traffic  is  not  economical  when  half  the 
amount  of  annual  interest  charges  on  such  an  investment 
would  keep  a  gravel  road  in  splendid  condition. 

The  plain  gravel  roads  of  New  Hampshire  and  Vermont 
are  object  lessons  in  economical  roadbuilcling  and  main- 
tenance, and  the  traffic  they  are  carrying  is  a  convincing 
refutation  of  some  elaborately  worked  out  theories  as 
to  the  wearing  qualities  of  plain  gravel  roads. 


Aim^-ttlhes5  <Qtms^  Wmllll 

The  quay  wall  for  the  new  deep-water  terminals  at  Hali- 
fax, described  on  another  page  of  this  issue,  is  a  remark- 
able structure  both  in  size  and  design.  Retaining  walls 
60  ft.  in  height  are  scarce  enough  in  land  structures 
where  every  opportunity  for  construction  in  the  open  is 
afforded.  In  sea  walls  they  are  even  more  rare.  The 
Halifax  design,  however,  is  unique,  and  in  these  days 
of  increasing  novelty  in  pier  and  quay-wall  design  that 
is  saying  a  good  deal. 

As  pointed  out  in  the  article,  the  combination  of  a 
rock  bottom  with  no  overlying  earth  and  the  great  depth 
required  eliminated  all  but  two  types  of  wall,  the  Cyclo- 
pean block,  either  of  cast  concrete  or  masonry,  and  the 
hollow  reinforced-concrete  caisson  which  could  be  cast 
in  dry  dock  or  on  marine  railway  and  floated  to  place, 
there  to  be  sunk  and  filled  with  concrete  or  rock.  The 
former  method  is  time-honored;  it  is,  however,  most  ex- 
pensive and  involves  many  difficulties  in  the  placing  and 
effective  joining  of  the  blocks.  The  latter  method,  of 
somewhat  recent  origin,  has  had  a  great  vogue  and  al- 
most unbroken  success.  For  so  extensive  a  work  as  that 
at  Halifax  it  would  require  an  enormous  plant  or  else 
an  unduly  long  time,  for  the  construction  of  one  of  these 
big  hollow  boxes  is  'an  engineering  operation  of  magni- 
tude requiring  considerable  space,  material  and  plant. 
Furthermore,  the  founding  of  such  a  box  on  a  rock  bot- 
tom, even  though  that  bottom  has  been  prepared  by  diver 
or  in  diving  bell,  is  a  ticklish  undertaking.  With  the 
removable  wooden  bottom,  as  introduced  in  the  Ontario 
entrance  to  the  Welland  Canal,  this  difficulty  is  reduced 
from  what  it  is  in  the  older  solid-bottom  caissons,  but 
that  method  even  is  better  adapted  to  the  soft  bottom 
where  a  preparatory  foundation  of  riprap  can  be  laid. 

In  lieu  of  these  two  alternatives  the  Canadian  Gov- 
ernment engineers  have  devised  a  new  scheme  that  is  a 
judicious  combination  of  the  benefits  of  the  separate  block 
and  the  hollow  box  and  is  sufficiently  novel  probably 
to  insure  its  patentability,  if  its  inventors  so  desired. 
The  general  method  of  deposition  of  the  separate  block 
is  combined  with  the  shape  and  method  of  manufacture 
of  the  hollow  box.  On  paper  the  scheme  appears  for- 
midable; in  fact,  some  of  the  contractors  contemplating 
the  work  were  scared  by  its  possible  complications.  In 
practice,  on  the  contrary,  it  is  working  out  in  admirable 
fashion,  and  in  the  limited  progress  so  far  made  has  re- 
flected credit  on  both  its  designers  and  executors. 


IHI©  sidled  Wsittos3  IRagph&s  Fspeedl  h>y 

The  monopoly  of  the  available  sources  of  public  water- 
supply  for  a  considerable  portion  of  northeastern  New 
Jersey  which  has  been  attempted  with  more  or  less  success 
for  three  decades  now  seems  to  have  met  a  serious  check 
but  one  which  would  have  been  much  more  beneficial  to 
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the  public  interests  had  it  come  years  ago.  The  check 
comes  from  the  decision  of  the  United  States  Supreme 
Court  on  Nov.  15  in  Morris  Canal  and  Banking  Co.  and 
Lehigh  Valley  R.R.  Co.  vs.  New  Jersey  State  Board  of 
Assessors.  The  possible  liberation  of  hoarded  water  rights 
is  not  obvious,  for  primarily  the  case  involved  the  right 
of  New  Jersey  to  tax  the  Morris  Canal,  which  stretches 
across  the  state.  To  see  the  further  effects  of  the  de- 
cision, a  little  of  the  history  of  the  case  must  be  set 
forth. 

When  the  Morris  Canal  and  Banking  Co.  was  char- 
tered in  1824  it  was  exempted  from  state  and  local  taxa- 
tion so  long  as  its  property  was  used  for  "canal  naviga- 
tion." In  1871  the  company  was  authorized  to  lease 
its  property  and  franchises,  but  no  mention  was  made  of 
the  taxation-exemption  grant  from  the  state.  A  few 
weeks  later  the  canal  company  leased  its  canal  and  ac- 
cessories and  sold  its  personal  property  to  the  Lehigh 
Valley  Railroad  Co.  In  1884  and  subsequent  years  the 
legislature  provided  for  the  taxation  of  railroads  and 
canals.  The  state  tax  on  the  canal  property  for  the  year 
1906  was  contested  by  the  owners  on  the  ground  of  the 
exemption  clause  in  the  charter  of  1824,  but  the  conten- 
tion was  denied  by  the  New  Jersey  Court  of  Errors  and 
Appeals.  This  decision  is  now  upheld  by  the  United 
States  Supreme  Court,  which  points  out  that  the  statute 
of  1871  did  not  authorize  the  transfer  of  exemption  from 
taxation,  and  adds:  "  .  .  .as  clearly  pointed  out  in 
the  Rochester  case,  Rochester  Railway  Co.  vs.  Rochester, 
205  U.  S.  236,  an  exemption  from  taxation  does  not 
pass  under  a  valid  lease  or  sale  of  corporate  property  to- 
gether with  appurtenances  and  franchises." 

The  original  rights  were  granted  for  navigation ;  but 
under  color  of  rights  to  water  for  that  purpose,  the  at- 
tempted water  monopoly  has  been  selling  water  rights  and 
water  itself  for  municipal  purposes  and  declaring  "hands 
off"  to  all  others  who  claimed  or  sought  a  right  to  certain 
waters.  Had  such  a  decision  as  this  been  handed  down  in 
1885  instead  of  191 5  it  might  have  had  a  material  bearing 
upon  the  Newark,  Jersey  City  and  other  water-supply 
contracts:  particularly  on  the  long  controversy  over  the 
Jersey  City  contract.  Even  now  the  decision  may  have 
a  material  bearing  upon  the  efforts  of  the  State  Water- 
Supply  Commission  and  the  State  Conservation  Com- 
mission to  control  some  of  the  potable  waters  of  the 
state. 

Also,  beyond  guaranteeing  to  the  state  hundreds  of 
thousands  of  dollars  in  taxes  and  aiding  it  regain  a 
control  of  its  potable  waters  which  it  should  not  and  need 
not  over  have  lost,  'the  decision  will  doubtless  hasten 
an  equitable  settlement  of  the  long  contest  over  the  aban- 
donment of  the  Morris  Canal.  This  will  mean  much  to 
the  state  and  to  the  municipalities  and  townships  through 
which  the  canal  extends  and  may  contribute  materially 
to  success  in  converting  the  canal  into  a  water  parkway, 
advocated  with  much  earnestness  for  several  years  past. 

Finally,  the  broader  bearing  of  this  decision  should 
not  be  overlooked.  Taken  with  the  Rochester  decision 
already  mentioned,  it  may  aid  other  states  and  perhaps 
scores  of  cities  to  regain  control  of  water-supplies  and 
waterfronts  .granted  explicitly  for  beneficial  public  use 
and  which  should  revert  to  the  state  when  not  used  for 
the  purpose  of  the  grant,  but  which  have  been  diverted 
to  quite  other  purposes,  to  the  enrichment  of  private 
and  the  robbery  of  public  interests. 


Commas  t®  gum  I£in\dl 

At  midnight  on  Dec.  4,  the  Panama-Pacific  Exposition 
closed  its  gates  for  the  last  time,  having  been  open  to  the 
public  for  288  days.  It  has  been  widely  advertised  that 
the  Exposition  has  yielded  a  profit  of  $2,000,000;  but 
this  means  only  that  the  receipts  from  paid  admissions, 
concessions,  etc.,  exceeded  the  running  expenses  of  the 
fair  by  that  amount  during  the  time  it  was  open.  The 
cost  of  creating  the  fair — grounds,  buildings  and  all — 
was  to  the  Exposition  company  about  $17,000,000.  When 
to 'this  are  added  the  amounts  spent  by  exhibitors,  con- 
cessionaires and  others,  the  current  statement  of  $50,000,- 
000  as  the  total  outlay  on  the  Exposition  is  probably 
not  excessive. 

The  total  number  of  admissions  is  stated  to  have 
reached  17,000,000  on  Nov.  19;  but  this  included  ap- 
parently the  daily  admissions  on  passes  of  several  thou- 
sand attendants  and  employees.  Allowing  for  this  and 
for  the  fact  that  most  of  those  who  visited  the  Exposition 
went  on  the  grounds  from  three  to  a  dozen  times  or  more, 
it  is  probable  that  not  more  than  two  million  different 
persons  visited  the  Exposition. 

That  it  was  worth  a  great  deal  to  have  such  a  wonderful 
display  of  art  and  architecture  and  constructive  genius 
as  the  Exposition  spread  before  two  million  or  more  peo- 
ple, every  visitor  who  had  the  privilege  of  seeing  it  will 
agree.  The  exhibits  themselves  were  creditable,  but  what 
every  visitor  to  the  Exposition  will  longest  remember 
was  its  success  as  an  artistic  creation.  The  buildings 
at  San  Francisco  in  their  proportions,  their  decoration 
and  particularly  in  their  coloring  and  their  night  illum- 
ination surpassed  even  the  well-remembered  successes  at 
the  Chicago  Exposition  of  1894  and  the  St.  Louis  Ex- 
position of  1904. 

The  toast  sent  by  President  Wilson  for  the  exercises 
at  the  close  of  the  Exposition  declared  that  "in  its  con- 
ception and  successful  accomplishment  the  Exposition 
gave  striking  evidence  of  the  practical  genius  and  artis- 
tic taste  of  America."  The  engineering  profession  may 
well  take  pride  in  the  fact  that  the  Exposition  was  the 
creation  of  engineers,  and  its  success  was  the  greatest 
demonstration  ever  made  that  a  competent  engineering 
executive  can  so  direct  the  work  of  artists,  architects  and 
constructors  as  to  produce  a  finished  masterpiece. 

§1 

Um\itt<edl  Stages  S^p^em©  Ccomirt 

Attention  was  called  in  these  columns  last  week  to 
the  difference  between  the  work  of  the  inventor  and  the 
work  of  the  designer  in  connection  with  a  court  decision 
recently  rendered  on  certain  reinforced-concrete  pat- 
ents. It  will  be  of  interest  to  many  to  read  an  authorita- 
tive opinion  on  this  question  from  the  highest  court  in  the 
land.  A  correspondent  has  sent  an  extract  from  an  opin- 
ion rendered  by  the  Supreme  Court  of  the  United  States, 
delivered  by  the  late  Justice  Bradley,  in  the  case  of  the 
Atlantic  Works  vs.  Brady,  107  United  States,  192.  The 
extract  is  as  follows  : 

The  process  of  development  in  manufacture  creates  a. 
constant  demand  for  new  appliances,  which  the  skill  of  or- 
dinary head  workmen  and  engineers  is  generally  adequate 
to  devise,  and  which  indeed  are  the  natural  and  proper  out- 
growth of  such  development.     Each  step  forward  prepares 
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the  way  for  the  next,  and  each  is  usually  taken  by  spontan- 
eous trials  and  attempts  in  a  hundred  different  places  To 
grant  a  single  party  a  monopoly  of  every  slight  advance  made 
except  where  the  exercise  of  invention  somewhat  above  the 
ordinary  mechanical  or  engineering  skill  is  distinctly  shown 
is  unjust  in  principle  and  injurious  in  its  consequences 

The  design  of  the  patent  laws  is  to  reward  those  who  make 
some  substantial  discovery  or  invention  which  adds  to  our 
knowledge  and  makes  a  step  in  advance  in  the  useful  arts 
Such  inventors  are  worthy  of  all  favor.  It  was  never  the 
object  of  those  laws  to  grant  a  monopoly  for  every  trifling 
device,  every  shadow  of  a  shade  of  an  idea  which  would  nat- 
urally and  spontaneously  occur  to  any  skilled  mechanic  or 
operator  m  the  ordinary  progress  of  manufacture 

Such  an  indiscriminate  creation  of  exclusive  privileges 
tends  rather  to  obstruct  than  to  stimulate  invention  It  creates 
a  class  of  speculative  schemers  who  make  it  their  business 
to  watch  the  advancing  wave  of  improvement  and  gather  its 
foam  in  the  form  of  patented  monopolies,  which  enable  them 
to  lay  a  heavy  tax  upon  the  industry  of  the  country,  without 
contributing  anything  to  the  real  advancement  of  the  arts 
It  embarrasses  the  honest  pursuit  of  business  with  fears  and 
apprehensions  of  concealed  liens  and  unknown  liabilities  to 
lawsuits  and  vexatious  accountings  for  profits  made  in  good 

It  may  freely  be  conceded  that  this  rule,  laid  down 
by  the  Supreme  Court  in  this  and  other  decisions,  has 
■often  been  trangressed,  not  only  by  the  Patent  Office  in 
the  granting  of  patents,  but  by  the  lower  courts  in  ad- 
judicating them.    It  will  not  do,  however,  to  blame  too 
seriously  the  judges  who  have  erred  in  sustaining  patents 
on  trivial  combinations  and  assemblages  involving  no 
real  invention  but  merely  an  attempt  to  monopolize  some 
next  step  m  mechanical  or  engineering  progress  For 
such  prostitution  of  the  patent  system,  patent  attorneys 
and  patent  experts  are  probably  even  more  at  fault  than 
the  judges  themselves.    There  is  little  wonder  that  the 
judges,  with  only  laymen's  knowledge  of  technical  mat- 
ters and  unable  to  secure  the  advice  of  unbiased  experts 
are  often  mystified  by  the  great  mass  of  technical  de- 
tails which  are  presented  to  them  by  the  attorneys  and 
experts  on  opposite  sides.    It  has  often  happened,  more- 
over, that  m  a  patent  case  each  side  is  desirous  of  sustain- 
ing the  patents  in  controversy,  and  there  is  no  one  to 
present  the  side  of  the  public,  which  is  interested  in  hav- 
ing patents  annulled  if  they  create  a  monopoly  in  what 
should  be  public  property. 

It  is  quite  possible  that  the  investigation  which  has  been 
ordered  by  a  Senate  committee  may  lead  to  radical  reforms 
m  the  granting  of  patents  and  in  patent  litigation. 


The  current  export-freight  congestion  in  New  York 
arid,  m  a  lesser  degree,  in  other  Atlantic  ports  makes 
of  especial  interest  the  very  elaborate  port  improvement 
at  Halifax  now  being  made  by  the  Canadian  Government. 
While  the  main  cause  of  the  present  congestion  is  of 
course  scarcity  of  ships,  there  is  no  disputing  the  fact 
that  a  secondary  influence  is  the  primitive  terminal  fa- 
cilities available  at  most  American  ports.  The  Halifax 
improvement  will  make  it  without  doubt  the  most  mod- 
ern port  development  on  this  continent;  its  design  and 
execution  leave  very  little  to  criticize.  When  completed  it 
ought  to  bring  down  terminal  costs  to  somewhere  near 
their  proper  relation  to  transportation  costs,  in  contrast 
to  the  usual  condition  in  most  of  our  ports. 

In  contrast,  too,  to  the  situation  in  American  ports 
the  problem  at  Halifax  is  being  worked  out  in  its  en- 
tirety under  one  directive  head,  subject  only  to  the  vicis- 
situdes of  future  political  change  in  the  national  gov- 
ernment, whereas  in  the  United  States  the  management 
of  a  port  is  hkely  to  be  entirely  changed  every  time  a 
change  occurs  in  the  city  government.    One  need  only 
note  the  past  history  of  port-improvement  projects  in 
Boston  or  view  with  a  prophetic  eye  the  coming  port  pol- 
icy of  Philadelphia  to  understand  the  contrast.  The 
much-heralded  Port  Commission  appointed  by  the  New 
York  City  Board  of  Estimate  and  Apportionment  is  as 
yet  only  a  name  because  the  same  Board  has  omitted  to 
appropriate  any  funds  for  the  Commission  to  work  with 
And  yet,  notwithstanding  their  excellent  design  and 
construction  it  is  within  the  possibilities  that  these  great 
Halifax  terminals  may  find  as  little  use  as  some  of  the 
loudly  exploited  municipal  piers  at  minor  ports  of  the 
United  States.    The  most  efficient  terminal  in  the  world 
cannot  create  commerce,  and  it  remains  to  be  seen  wheth- 
er the  influence  of  the  Canadian  Government  plus  the 
low  terminal  charges  at  Halifax  will  be  sufficient  to  offset 
the  long  railway  hauls  from  manufacturing  and  farm- 
ing centers  to  that  port.    It  is  quite  possible  that  Mon- 
treal and  Quebec  in  the  summer  and  Portland,  Boston 
and  New  York  in  the  winter  will  continue  to  get  most 
of  the  Canadian  export  business. 


Sir— In  the  mammoth  workings  of  the  famous  Corn- 
stock  Lode,  at  Virginia  City,  Nev.,  were  initiated  many 
ot  the  practices  that  have  been  developed  into  systems 
the  nature  of  the  rock  in  that  locality  and  the  great 
depth  of  the  workings  generated  extreme  temperatures 
when  the  rock  was  exposed  to  the  air.  This  made  it 
necessary  to  introduce  quickly  into  the  faces  of  the  ex- 
treme workings  fresh,  cold  air  in  sufficient  volume  to 
sustain  the  almost  naked  and  sweat-smothered  miners 
working  m  short  shifts  or  reliefs. 


Power  rock  drills  driven  by  compressed  air  were  first 
extensively  used  in  mining  and  .tunneling  in  the  Corn- 
stock  Lode.  True,  such  machines  had  been  employed 
in  the  Hoosac  Tunnel  in  Massachusetts  and  in  another 
driven  m  Pennsylvania,  but  they  were  so  heavy  and 
cumbersome,  requiring  ponderous  carriages  for  their 
mounting,  and  mechanically  were  so  defective  that  as 
economical  factors  in  tunneling  they  had  given  little  if 
any  advantage  over  hand  drilling.  Later  they  were  mod- 
ified and  made  more  adaptable,  and  their  practical  wor+h 
was  first  demonstrated  in  the  Sutro  Tunnel  driven  to 
tap  the  Comstock  Lode  at  depth  to  drain  it  of  water 
and  permit  transportation  of  the  ores  to  the  mills  near 
the  tunnel's  mouth. 
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Smaller  machine  drills  adapted  to  the  mine  drifts 
came  to  be  quite  generally  used  in  the  workings  of  that 
lode,  and  the  compressed  air  with  which  they  were  driven, 
exhausting  from  them  into  the  extreme  headings  and 
expanding  to  four  or  five  times  its  volume  and  thus  be- 
ing rendered  very  cold,  supplied  the  miners  with  ample 
fresh,  cold  air  and  a  ready  and  admirable  means  of 
ventilating  the  workings. 

From  this  Comstock  Lode  practice  has  developed  the 
system  of  tunnel  ventilation  by  compressed  air  now 
generally  employed.  But  its  growth  was  slow  and  round- 
about. In  fact  the  resumption  of  this  local  practice 
with  compressed  air  and  its  development  in  large  tunnel 
work  were  taken  up  many  years  later,  after  steam  ex- 
hausted from  power  drills  had  proved  to  be  more  or 
less  a  success  in  such  work. 

Steam-exhaust  ventilation  was  first  demonstrated  by  a 
Colorado  miner  whose  name  I  do  not  recall.  With  one 
power  drill  driven  by  steam,  he  ran  a  small  mine  tunnel 
1,000  ft.  into  a  mountain  and  ventilated  it  by  utilizing 
the  exhaust  steam  from  his  machine  in  the  following 
manner : 

Near  his  steam  boiler,  at  the  mouth  of  the  tunnel, 
he  set  up  a  wooden  box  chimney  connected  at  the  bot- 
tom to  a  similar  horizontal  box  which  ran  in  near  the 
face  of  the  heading.  Into  the  end  of  this  flue  he  set 
up  a  wide-mouthed  funnel,  which  was  removed  before 
blasting.  By  opening  a  ^-in.  steam  jet  in  the  chimney 
after  a  blast,  he  caused  a  strong  suction  to  draw  the  foul 
air  into  the  inner  end  of  his  ventilating  box.  This  in 
no  long  time  so  cleared  the  extreme  heading  that  he 
went  in,  set  up  his  funnel  and  machine  and  went  to 
drilling,  carrying  the  exhaust  steam  through  a  hose  into 
the  funnel.  The  exhaust  was  sufficient  to  maintain  the 
draft,  and  the  live-steam  jet  in  the  chimney  was  shut 
off.  This  device  kept  his  tunnel  filled  with  a  flow  of 
fresh  air  and  his  heading  comfortably  cool.  This  worthy 
adventurer  took  righteous  pleasure  in  writing  me  of  his 
success  with  steam  against  my  expressed  belief  that  he 
could  not  make  it  work  successfully  in  tunneling. 

Years  later,  on  one  of  the  several  railway  tunnels  that 
were  undertaken  on  the  South  Penn  Ey.  to  run  between 
Harrisburg  and  Pittsburgh,  the  contractors  started  us- 
ing steam  for  driving  the  drills  until  air  compressors 
could  be  built  and  installed.  On  getting  in  a  distance, 
the  steam  from  the  machines  uncomfortably  raised  the 
temperature.  The  Colorado  miner's  device  recurred  to 
my  mind,  and  it  was  introduced,  where  some  seven  drills 
were  in  operation.  It  ventilated  the  tunnel  while  it 
was  being  driven  in  some  800  ft. 

Years  after  the  South  Penn  work,  the  Croton  Aque- 
duct Tunnel  for  the  supply  of  water  to  New  York  City 
was  underway.  This  36-mi.  tunnel  was  the  longest  that 
had  ever  been  undertaken.  In  the  center  of  every  3,000 
ft.  section  a  shaft  was  sunk  to  grade,  and  tunnels 
were  driven  north  and  south  from  this,  each  1,500  ft., 
until  they  met  opposite  headings.  Extensive  ventilation 
was  necessary,  and  this  was  foreseen  to  be  very  expen- 
sive unless  some  method  other  than  by  the  usual  exhaust 
fans  or  blowers  could  be  devised. 

I  had  equipped  half  of  the  tunnel,  under  con- 
tract with  Brown,  Howard  &  Co.,  with  Ingersoll  drills, 
air  compressors,  boilers,  etc.,  and  was  in  constant  con- 
sultation with  D.  D.  McBean,  of  that  firm,  the  man- 


ager of  the  work.  When  the  matter  of  ventilation  came 
up,  Mr.  McBean  was  in  no  way  disposed  to  go  into  the 
large  expense  of  equipment  with  known  appliances  if 
this  could  be  obviated — and  he  was  not  the  man  to  per- 
mit difficulties  of  any  nature  to  prevent  the  employment 
of  simple  and  effective  means.  On  his  hearing  of  the 
success  of  compressed  air  in  the  Comstock  heading  and 
steam  exhaust  in  the  Colorado  mine  and  the  South  Penn 
Ry.  tunnel,  he  decided  to  try  them  in  his  work  on  the 
Croton  Aqueduct  Tunnel.  They  were  successfully 
adapted.  This  was  the  first  development  and  use  of 
the  since  well-known  system  of  compressed-air  ventila- 
tion for  large  tunneling  operations.  The  features  of 
this  system  and  its  details  have  become  too  well  known 
to  warrant  mention  here. 

Up  to  that  time,  as  president  of  the  Ingersoll  Eock 
Drill  Co.,  I  had  furnished  the  mechanical  equipment 
for  seven-eighths  of  the  railway  and  other  large  tunnels 
that  had  been  made  using  power  drills,  and  was  there- 
fore in  a  position  to  know  what  appliances  had  been 
tried  or  used.  To  the  best  of  my  knowledge  this  is  the 
history  of  the  rise  and  development  of  this  system  of 
tunnel  ventilation.  F.  M.  Pierce. 

Point  Loma,  Calif.,  Nov.  11,  1915. 

H 

Sir — The  insufficiency  of  track  forces  is  given  by  Mr. 
Schlesinger  in  your  issue  of  Nov.  11  as  the  cause  of  de- 
fective track.  But  no  track  force  can  maintain  good  track 
with  rotten  ties,  insufficient  ballast,  light  and  worn  rails 
and  old  or  defective  fastenings,  especially  when  these 
conditions  occur  on  track  with  at  least  moderately  heavy 
traffic.  The  accident  reports  of  the  Interstate  Commerce 
Commission  inspectors  indicate  the  existence  of  track  of 
this  kind,  although  of  course  it  is  exceptional. 

Eailway. 

m 

Sir — I  have  bene  asked  to  assist  in  the  design  of  a 
plant  for  the  disposal  of  sewage  consisting  of  house 
waste  from  some  50  to  70  persons  and  the  liquid  waste 
from  stables  sheltering  about  700  head  of  cattle.  It  has 
been  assumed  that  the  sewage  from  the  domestic  buildings 
and  stables  may  be  satisfactorily  treated  by  customary 
methods,  selected,  however,  to  suit  the  composition  of 
the  sewage.  As  the  problem  seems  to  be  unusual,  the  ex- 
perience of  others  with  similar  problems,  if  such  there 
be,  would  be  appreciated.  Unusual. 

Cowstables,  Dec.  1,  1915. 

[The  problem  presented  seems  to  be  properly  char- 
acterized as  unusual,  but  as  announced  two  or  three 
thousand  years  ago,  there  is  nothing  really  new  under  the 
sun.  Information  regarding  how  similar  problems  have 
been  met  and  solved  would  be  of  interest  to  many  readers 
and  of  practical  value  to  a  considerable  number  besides 
the  inquirer. — Editor.] 

The  Influence  of  Manufacturing  Industries  upon  the  growth 
of  population  is  illustrated  by  a  census  just  taken  of  two 
villages  in  the  suburbs  of  Detroit.  St.  Clair  Heights,  Mich., 
has  a  population  of  6,853,  an  increase  of  447%  since  1910. 
Highland  Park,  Mich.,  has  a  population  of  27,155,  an  increase 
of  55SK,(.  since  1910.  The  remarkable  growth  of  these  villages 
is  chiefly  owing  to  the  automobile  manufacturing  industry  in 
and  near  them. 
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Railway  lOecliiriilffieaftiioia 

A  brief  summary  from  an  advance  statement  concern- 
ing the  report  of  the  Chicago  Railway  Electrification 
Commission  was  printed  in  Engineering  News,  Nov.  25, 
p.  1024.  The  complete  report  of  the  commission  was 
submitted  on  Dec.  1.  As  previously  announced,  the 
commission  finds  that  the  electrification  of  Chicago  rail- 
ways as  a  whole,  while  an  engineering  possibility,  would 
involve  an  enormous  cost  wholly  beyond  the  means  of 
the  railway  companies  to  raise. 

Five  years  ago  the  Chicago  City  Council  passed  an 
ordinance  requiring  the  railways  after  a  certain  date 
to  use  some  other  motive  power  than  steam  locomotives 
to  operate  their  trains  within  the  city  limits  of  Chicago. 
Public  opinion  was  in  a  confused  state  concerning  this 
ordinance,  and  with  a  view  to  determining  the  facts  in 
the  case  the  Chicago  Association  of  Commerce  appointed 
a  commission  of  17  citizens  to  investigate  the  whole 
subject  and  report,  A  large  engineering  organization 
was  created  headed  by  the  late  Horace  G.  Burt,  former 
president  of  the  Union  Pacific  R.R.  After  Mr.  Burt's 
death  in  May,  1913,  he  was  succeeded  by  Dr.  W.  F.  M. 
Goss,  Dean  of  the  Engineering  School  of  the  University 
of  Illinois. 

Air  Pollution  and  Smoke  Prevention 
A  vast  amount  of  matter  has  been  published  concerning 
the  causes  and  effects  of  smoke  in  cities.  The  commis- 
sion's investigations  showed  that  nearly  all  this  published 
matter  is  of  very  doubtful  reliability,  being  based  on 
general  impressions  rather  than  scientific  data.  The  com- 
mission found,  for  example,  that  greater  harm-  to  the 
health  of  city  dwellers  is  done  by  the  invisible  products 
of  combustion,  such  as  sulphurous  gas  and  fine  mineral 
dust,  than  by  the  visible  smoke.  While  two-thirds  of 
the  pollution  of  Chicago  air  is  due  to  the  combustion  of 
coal,  the  other  third  is  due  to  dust,  gases,  etc.,  from  other 
sources,  so  that  even  if  all  combustion  of  coal  were 
eliminated,  considerable  pollution  of  the  air  would  re- 
main. The  smoke  polluting  the  air  of  Chicago  is  found 
to  proceed  from  the  following  sources : 

Per  Cent. 

Metallurgical  furnaces  and  other  manufacturing- 
processes  using  fuel   64  26 

High-pressure  steam-power  plants   "  '  '       19  34 

Low-pressure     steam-power     plants     and  domestic 

heating    s  fi 

Railway  locomotives   7.47 

The  locomotives,  however,  because  their  smoke  is  dis- 
charged near  the  ground,  produce  a  somewhat  larger 
proportion  of  the  visible  smoke,  a  little  over  20%  accord- 
ing to  the  figures  of  the  commission. 

It  is  evident  from  the  above  that  if  the  steam  loco- 
motives were  immediately  done  away  with  in  Chicago, 
and  other  sources  of  air  pollution  allowed  to  continue 
unabated,  the  effect  would  hardly  be  noticeable  by  the 
general  public. 

Railway  Electrification 
In  order  to  eliminate  steam  locomotives  in  Chicago  it 
will  be  necessary  to  electrify  the  lines  of  38  steam  railway 
companies  owning  a  total  of  3,470  mi.  of  track,  of  which 
nearly  half  is  main-line  track.  This  mileage  of  electrified 
steam-railway  line  would  be  twice  as  great  as  the  mileage 
of  all  the  electrified  steam  lines  in  the  entire  United 
States  and  would  be  even  greater,  by  about  15%,  than 
the  mileage  of  all  the  electrified  lines  in  the  world.  The 


number  of  electric  locomotives  required  would  be  about 
2y2  times  the  entire  number  now  existing  in  the  world. 

The  commission  gave  much  attention  to  the  selection 
of  the  best  system  for  electrification,  recognizing  that  if 
electrification  were  to  be  undertaken  the  system  should 
be  made  uniform  for  all  lines.  The  commission  finally 
selected  the  overhead  contact  system  using  a  single-phase 
current  at  11,000  volts  as  on  the  whole  the  cheapest  and 
most  desirable.  The  commission  recognized  that  there 
are  objections  to  this  system  on  account  of  danger  to  em- 
ployees and  also  inductive  interference  with  telephone 
and  telegraph  wires;  but  the  difficulties  are  on  the  whole 
less  than  would  be  experienced  were  direct  current  used, 
either  from  a  third  rail  or  from  an  overhead  wire. 

The  commission's  estimate  of  the  total  cost  of  electri- 
fication showed  a  minimum  of  $178,127,000.  A  number 
of  the  railways  entering  Chicago,  however,  have  taken 
this  estimate  and  find  that  in  order  to  operate  their 
lines  economically  under  the  electrified  plan  it  would  be 
necessary  to  extend  the  electrification  considerably  farther 
than  was  assumed  by  the  commission  and  also  to  make 
a  large  immediate  outlay  for  track  elevation  and  other 
improvements.  These  changes  increased  the  estimate 
made  by  the  commission  by  something  over  50%.  Apply- 
ing this  proportion  to  the  commission's  estimate  as  "a 
whole,  the  final  probable  cost  of  electrification  would  be 
in  round  numbers  $275,000,000. 

The  commission  estimated  that  electrification  would 
produce  some  gain  in  the  railway  earnings  and  some 
reduction  in  the  operating  expenses  together  sufficient 
to  increase  the  net  revenues  of  the  railways  by  $2,336,000. 
Deducting  this  amount  from  the  interest  and  depreciation 
charges  on  the  cost  of  electrification,  there  is  left  an 
annual  deficit  of  $14,600,000. 

Railway  Finances  at  Low  Ebb 
While  some  of  the  Chicago  railways  are  in  financial 
position  to  assume  their  share  of  the  cost  of  electrification, 
most  of  the  railway  companies  would  find  it  absolutely 
impossible.  In  fact  several  companies  are  now  in  re- 
ceivers' hands.  The  city  could  not  share  to  any  large 
extent  in  the  expense  of  the  work,  since  its  margin  of 
indebtedness  under  the  state  constitution  would  not 
permit  it.  If  it  were  attempted  to  pay  the  cost  of 
electrification  by  a  tax  upon  the  traffic  passing  through 
Chicago  it  would  be  a  serious  handicap  to  the  business 
of  the  city  in  competition  with  other  commercial  centers. 
Moreover,  were  Chicago  to  require  its  steam  railways  to 
electrify  their  terminals,  there  is  no  doubt  that  numerous 
other  cities  might  and  would  make  similar  demands. 

It  is  especially  to  be  noted  that  the  commission's  con- 
clusions relate  only  to  the  electrification  of  the  Chicago 
railways  as  a  whole.  It  did  not  separately  investigate 
the  relative  economy  of  electric  operation  for  suburban 
service.  There  is  a  strong  feeling  in  Chicago  that  some 
of  its  suburban  steam  lines,  notably  the  Illinois  Central, 
should  be  electrified  not  only  for  the  relief  from  smoke 
and  dust  of  the  densely  populated  sections  of  the  city 
through  which  the  line  runs.  Imt  because  of  the  gain 
the  company  would  make  by  reduced  operating  expenses 
and  increased  traffic.  The  commission  held^  however, 
that  such  investigations  were  the  business  of  individual 
roads  to  make  and  that  its  duty  was  to  deal  with  the 
problem  presented  by  the  proposed  sweeping  municipal 
legislation  compelling  electrification  of  the  entire  railway 
system  of  the  city  in  order  to  abate  the  smoke  nuisance. 
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SYNOPSIS — The  plant  and  methods  of  construc- 
tion for  the  foundations  and  superstructure  of  a 
new  seven-span  reinforced-concrete  bridge  across 
the  White  River  are  described  in  detail.  Work  is 
progressing  from  both  ends  with  a  very  successful 
plant. 

The  new  Washington  St.  Bridge  over  the  White  River 
at  Indianapolis,  Ind.,  is  a  reinforced-concrete  arch  struc- 
ture with  two  spans  of  106  ft.,  two  of  112  ft.,  two  of  117 
ft.  and  a  central  span  of  120  ft.  The  contract  awarded 
by  Marion  County  in  1914  was  for  a  five-span  bridge,  but 
in  July,  1915,  the  city  gave  a  contract  for  two  additional 
spans  at  the  west  end,  in  order  to  provide  for  the  widen- 
in^  of  the  river  in  connection  with  the  flood-protection 
work  on  the  west  bank.  The  present  west  end  pier,  there- 
fore, is  braced  by  temporary  concrete  buttresses  to  resist 
the  arch  thrust.  '  The  total  length  will  be  844  ft. 

The  bridge  washed  out  by  the  flood  of  1913  had  five 
plate-girder  deck  spans  on  concrete  piers  at  right  angles 
to  the  street  and  skew  with  the  stream.  The  new  bridge 
has  the  piers  parallel  with  the  stream  and  at  about  60° 
with  the  street  line.  The  piers  are  carried  down  15  ft. 
below  low  water,  except  that  the  second  pier  from  the 
east  end,  which  is  in  the  middle  of  the  main  channel,  is 
carried  down  25  ft.  All  the  piers  are  on  25-ft.  timber 
piles.  The  arrangement  of  the  construction  plant  is 
shown  on  the  accompanying  drawing. 

Foundation  Work 


The  river  bed  is  mainly  gravel,  but  at  the  bridge  site 
there  is  the  debris  of  the  old  bridge  piers,  with  large 
stones  and  masses  of  concrete  which  had  to  be  removed 
in  advance  of  the  coffer-dam  work.  This  clearing  was 
done  with  a  large  stiff-leg  derrick  of  timber  construction 
and  handling  an  orange-peel  or  clamshell  bucket  as  re- 
quired. The  derrick  travels  on  a  track  of  30-ft.  gage 
and  has  a  two-wheel  (tandem)  truck  under  each  corner. 
At  the  middle  of  each  side  is  another  truck  with  a  roller 
instead  of  wheels,  this  providing  against  deflection  of 
the  sills  under  load.  The  derrick  clears  the  site  of  the 
pier,  handles  material,  places  filling  outside  the  coffer- 
dam and  does  the  dredging  within  the  coffer-dams.  A 
similar  derrick  is  making  the  excavation  for  the  two 
west  spans.  They  are  15-ton  machines  with  60-ft.  booms ; 
but  one  has  the  boom  spliced  to  a  75-ft.  length.  Ihey 
were  built  by  the  American  Hoist  and  Derrick  Co. 

Before  commencing  to  drive  the  sheetpiling,  the  site 
for  each  pier  is  examined  by  a  diver  to  see  that  all  debris 
has  been  cleared  away.  This  is  a  rather  difficult  task, 
owing  to  the  muddy  water. 

The  coffer-dams  are  about  30x115  ft.,  made  of  timber 
sheetpiles,  6x12  in,  25  ft.  long.  Each  pile  has  two  2-in. 
yellow-pine  splines  nailed  along  one  edge  to  form  a  dove- 
tail groove  and  a  single  dovetail  spline  on  the  other  edge. 
To  secure  the  splines  firmly,  larger  nails  are  used  near 
the  bottom,  the  holes  being  bored,  so  as  not  to  split  the 
wood  in  driving  these  large  nails.  The  piles  were  driven 
with  a  Vulcan  steam  hammer  slung  from  the  derrick, 


a  cast-iron  cap  being  placed  on  the  head  of  the  pile.  The 
entire  set  of  piles  was  driven  first  to  a  depth  of  about  15 
ft.,  when  they  began  to  drive  hard.  The  inclosed  space 
was  then  pumped  out  and  the  piles  readily  driven  to  full 
depth,  the  side  pressure  of  the  sand  being  reduced  by 
lowering  the  head  of  water.  The  penetration  is  about  10 
ft.  below  the  base  of  the  pier  footing.  At  first  this  was 
only  about  6  ft,  but  it  proved  insufficient  and  led  to  some 
blowouts.   No  other  accidents  occurred  to  the  coffer-dams. 

The  wood  sheetpiling  was  used  because  of  its  economy, 
easy  driving  and  satisfactory  closure.  The  piles  can 
be  pulled  and  used  again,  and  when  no  longer  available 
for  sheeting  are  used  for  caps  and  falsework  timbering. 
After  the  completion  of  the  sheeting,  dredged  material 
was  filled  around  the  outside  by  the  fixed  derrick  and  by 
a  floating  derrick,  both  with  clamshell  buckets.  The 
usual  interior  bracing  was  placed  as  the  water  was 
pumped  out. 

In  driving  the  foundation  piles,  work  was  commenced 
at  the  middle  of  the  pier  and  progressed  outward.  These 
piles  were  driven  by  a  heavier  Vulcan  steam  hammer.  A 
water  jet  was  used  for  both  sheetpiles  and  foundation 
piles. 

Arch  Falsework  and  Forms 
The  arch  falsework  is  of  the  special  Luten  design,  in 
which  piles  carry  caps  transverse  to  the  arch,  and  upon 
each  line  of  caps  are  three  rows  of  struts  to  the  arch 
form,  radiating  in  fan  shape.  Each  strut  is  built  up  of 
two  planks  forming  a  column  of  T-section,  the  planks 
being  fastened  together  only  by  wire  ties  wrapped  around 
them.  When  the  time  conies  to  strike  the  centers,  the 
wire  ties  are  cut,  when  the  struts  resolve  themselves  into 
simple  planks,  which  buckle  under  the  load  and  are  readily 
removed.. 

The  ribs  of  the  arch  form  are  also  of  special  and 
simple  design.  Each  rib  is  made  of  2xl2-m.  planks 
lapped  and  spiked  over  the  posts  (so  that  no  cutting  to 
shape  is  required),  and  upon  them  is  nailed  a  separate 
2-in.  strip  having  its  top  cut  to  the  curve  of  the  arch. 
When  the  centering  is  removed  the  planks  are  ready  tor 
use  again,  and  only' the  curved  strips  are  waste  Ihe 
forms  are  all  of  wood,  shiplapped,  and  coated  with 
paraffin  on  the  face. 

The  spandrels  do  not  rest  upon  the  barrel  of  the  arch 
but  are  placed  against  its  side,  forming  the  face  of  the 
arch  and  eliminating  any  horizontal  joint.  This  arch 
ring  is  anchored  to  the  arch  proper.  The  top  ot  the 
vertical  joint  is  painted  with  an  asphaltic  waterproof 
coating.  No  outside  bracing  is  required  for  the  spandrel 
form,  the  form  being  secured  by  wire  ties  to  anchors 
projecting  from  the  side  and  back  of  the  mam  arch. 
Another  feature  of  the  formwork  is  that  the  coping  is 
built  separately  upon  the  spandrel.  This  permits  the 
form  to  be  set'absolutelv  true  to  line,  and  the  projection 
of  the  coping  hides  any  slight  bulges  which  may  have 
occurred  in  the  line  of  the  spandrel.  , 
Where  the  spandrel  wall  abuts  against  the  pier  it  is 
made  with  a  vertical  V-groove  in  the  end.  In  the  form 
the  open  side  of  the  groove  is  closed  by  a  plank,  forming 
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a  triangular  channel,  which  extends  down  to  the  pier  and 
through  the  arch,  so  as  to  take  care  of  drainage.  This 
channel  begins  about  12  in.  below  the  coping;  thus  there 
is  no  opportunity  for  dirt  to  fall  into  it. 

Concreting  -45  Hr.  Continuously 
Each  pier  is  built  as  a  monolith  from  6  in.  below  low 
water  to  the  bottom  of  the  pier  coping.  The  coping  is 
poured  next  and  then  the  skewback  for  the  two  arches. 
Each  arch  is  poured  complete,  the  1,150  vd.  of  concrete 
being  placed  in  about  45  hr.,  working  10-hr.  shifts  (two 
days  and  two  nights).  About  the  same  speed  was  made 
at  each  end,  using  one  large  mixer  with  elevator  tower  and 
chutes  at  the  west  end  and  two  smaller  mixers  with  dump 
cars  at  the  east  end. 

Drainage  of  the  fill  over  the  arch  is  provided  for  by 
pipes  embedded  in  the  piers  and  emerging  below  low- 


cars  on  tracks  just  below  them  and  running  out  over 
the  arch. 

At  the  west-end  plant  the  mixer  is  placed  on  the  river 
bank,  below  and  at  the  side  of  the  street.  The  storage 
bins  are  below  the  deck  of  the  temporary  trestle  bridge. 
Dump  wagons  deliver  sand  and  gravel  over  gratings  in 
the  street  surface.  The  bins  have  gates  over  a  measuring- 
box  with  a  hinged  bottom,  which  falls  when  unlatched 
(and  is  then  closed  by  a  counterweighted  lever),  dropping 
the  contents  through  a  steel  hopper  to  the  charging  side 
of  the  34-yd.  Smith  mixer.  The  cement  (from  sacks)  is 
dropped  into  the  same  hopper. 

The  concrete  is  discharged  into  a  1-yd.  bucket  in  an 
elevator  tower  and  dumped  into  the  hopper  of  an  Insley 
steel  spouting  system.  The  first  spout  is  suspended  from 
a  50-ft.  boom  on  the  tower,  and  the  boom  (with  spout  and 
hopper)  is  raised  or  lowered  to  the  desired  elevation  by 
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water  line.  They  are  galvanized-iron  pipes  placed  in  an 
inclined  position  so  that  there  is  no  bend  between  the 
inlet  and  the  outlet.  This  permits  them  to  be  cleaned 
out  readily. 

The  concreting  is  being  worked  from  both  ends  with 
two  plants  but  after  the  completion  of  the  east  end  arch, 
with  its  abutment  and  pier,  all  the  work  will  be  done 
from  the  plant  at  the  west  end. 

East-End  Concreting  Plant 

As  two  blocks  of  Washington  St.  are  closed  to  traffic, 
the  center  of  the  street  is  utilized  for  storing  construc- 
tion material.  In  the  farther  block  are  reinforcing  rods 
timber,  etc.  In  the  block  next  the  bridge,  sand  and 
gravel  are  deposited  by  wagons  on  each  side  of  the  street- 
ear  space,  and  between  these  stock  piles  are  three  narrow- 
gage  atrial  tracks  for  steel  dump  cars.  At  the  end 
ol  the  street  are  three  elevated  bins  over  the  tracks  and 
catena  is  loaded  into  these  by  a  stiffleg  deri-k  operat 
mg  a  c  amshell  bucket.  The  material  i!  dumped  by  tie 
cars  within  reach  of  the  derrick.  J 

From  the  bins  the  material  is  loaded  by  gravity  into 
the  cars,  which  are  hauled  by  cable  up  a  two-frack  incite 
and  dump  mto  two  %-yd.  Smith  mixers,  one  on  each 
side.   The  mixers  m  turn  clump  the  concrete  into  similar 


means  of  a  hand  crab.  The  tower  is  124  ft.  high  and 
carries  300  ft.  of  spouting,  which  gives  a  horizontal 
reach  of  about  250  ft.  This  plant  can  place  about  400  yd 
Per  day  in  one  10-hr.  shift,  and  has  made  a  record' of 
422  yd.  placed  in  11  hr. 

The  construction  plant  includes  also  a  floating  derrick 
(for  dredging,  etc.)  and  a  hand-power  bending  machine 
for  the  steel  rods.  For  the  timber  work  there  is  a  car- 
penter shop  having  a  ripsaw,  cutoff  saw  and  grinder 
Another  shed  is  used  for  molding  the  balustrades.  All 
the  derricks,  concreting  plants,  etc,  are  operated  by 
steam,  except  that  one  mixer  at  each  end  has  an  electric 
motor. 

Concrete  and  Surface  Finish 
The  concrete  is  1 :  2 :  4  mix,  made  with  river  sand  and 
gravel,  the  maximum  size  of  aggregate  being  H/2  in 
Phis  material  is  dredged  from  the  river  bV  a  dragline 
cableway  with  a  1-yd.  Shearer-Mayer  bucket:  The  gravel 
is  washed  and  screened  and  delivered  to  bins,  from  which 
it  is  loaded  by  gravity  into  the  dump  wagons.  This  wash- 
ing plant  has  a  capacity  of  about  125  cu.yd.  of  gravel 
per  day  The  reinforcement  is  of  deformed  bars;  but 
only  a  relatively  small  proportion  of  steel  is  required. 

1  he  face  treatment  of  the  bridge  is  simple  and  effec- 
tive.   Large  panels  are  formed  on  the  spandrels  and 
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upper  parts  of  the  piers,  but  these  are  in  the  same  plane 
with  the  rest  of  the  work,  so  that  the  only  form  construc- 
tion required  is  the  nailing  of  V-strips  for  grooves  out- 
lining the  panels.  The  panels  are  bush-hammered  by 
hand  and  the  remainder  of  the  surface  is  rubbed  with 
carborundum  blocks  while  wetted  with  a  thin  cement 
grout  applied  by  whitewash  brushes. 

The  parapet  has  balustrades  which  are  molded  m  a 
shed  near  the  work,  using  a  Pettyjohn  mold.  Each  has 
a  rod  projecting  from  the  bottom  and  engaging  a  groove 
in  the  coping,  this  groove  being  afterward  filled  with 
mortar.  Upon  the  balustrades  rests  a  cap,  but  this  is 
not  anchored  to  them  and  is  free  to  move  longitudinally 
with  contraction  and  expansion  movements,  without  dis- 
turbing the  balustrade. 

Engineers  and  Contractors 
The  bridge  was  designed  by  Daniel  B.  Luten,  consult- 
ing engineer,  of  Indianapolis.  He  also  designed  and  pat- 
ented several  of  the  construction  features,  including  the 
T-beam  arch  struts,  the  arch  reinforcement  and  the  span- 
drel arrangement.  The  contractor  for  the  entire  work  is 
the  National  Concrete  Co.,  of  Indianapolis.  The  work 
is  under  the  direction  of  Charles  E.  Cheney  County 
Engineer,  and  B.  J.  T.  Jeup,  City  Engineer.  The  total 
cost  will  be  nearly  $500,000. 

C©snilbaimedi  FIs>©  a»d  lL®md  Tests 


Test  columns  consisting  of  the  types  of  columns  commonly 
employed  in  building  construction,  specially  designed  for  the 
test  apparatus  and  for  safe  rated  loads  of  approximately  50 
tons,  have  been  secured. 
•  It  is  proposed  to  protect  these  columns,  except  one  of  each 
type  by  various  methods  commonly  employed  in  fireproofing 
building  columns,  and  to  allow  them  to  season  under  proper 
conditions  for  a  period  of  six  months  before  they  are  tested 
It  is  proposed  to  make  supplementary  standard  tests  to 
ascertain  the  quality  of  the  materials  employed  in  the  con- 
struction of  the  test  columns. 

It  is  proposed  to  subject  each  of  the  columns  to  its  sa.e 
rated  load  and  to  temperatures  increasing  at  a  Pre*etf  min*d 
rate  until  failure,  or  until  the  column  has  withstood  the  tem- 
perature conditions  in  excess  of  8  hr. 

It  is'  proposed  to  measure  and  record  at  regular  intervals 
during  the  test  the  temperatures  in  the  furnace  and  at  various 


Testing  the  strength  of  building  columns  under  con- 
flagration conditions  has  hitherto  been  impossible  be- 
cause there  has  not  been  a  machine  built  m  which  fie 
and  load  could  be  applied  at  the  same  time.  Realizing 
the  necessity  of  information  on  this  subject  a  ]om 
body,  formed  of  the  Associated  Factory  Mutual  Fixe 
Insurance  Companies,  the  National  Board  of  Fire  Un- 
derwriters and  the  United  States  Bureau  of  Standards, 
has  had  designed  and  built  a  testing  machine  m  which 
full-sized  building  columns  can  be  tested  to  destruction 
under  end  load  and  at  the  same  time  subjected  to  tem- 
peratures equaling  those  of  a  general  conflagration 

This  machine  has  been  set  up  m  the  Underwriters 
Laboratory  in  Chicago,  and  a  series  of  fire  tests  of  build- 
ing columns  has  been  outlined.  A  prospectus  of  the 
series  has  iust  been  issued.  Herewith  is  given  an  ab- 
stract of  this  prospectus,  together  with  a  detail  drawing 
of  the  machine.  Engineers  and  insurance  experts  inter- 
ested in  the  subject  have  been  asked  for  suggestions  and 
criticisms  of  the  prospectus  and  it  is  expected  that  a 
soon  as  these  criticisms  have  been  digested  the  tests  will 
be  initiated.  Any  information  regarding  the  work  not 
included  in  this  abstract  can  be  obtained  by  writing  to 
the  Underwriters'  Laboratory,  207  East  Ohio  St.,  Chi- 
cago, HI. 

GENERAL  PLAN  OP  INVESTIGATION 

employed  m  proiecLms  ^  v,a«i«  for  the  classifica- 

»„„  accurate  data  that  w,.l  JW~  »■  -J^"  ™  |„lialnss, 

.columns  while  in  a  highly  heated  condition. 


SECTION  THROUGH  MACHINE  POR  TESTING  STRENGTH 
AND  FIRE  RESISTANCE 

and  to  record  the  results  of  observations  relative  to  the  ettec 
of  fire  on  the  column  and  on  the  column  protection. 

U  is  proposed  to  make  careful  examinations  after  the  test 
and  a  record  of  the  condition  of  the  column  and  column  pro- 

teCItTs  proposed  to  make  photographic  records  of  the  column 
befor^nd  a«er  the  test  and  after  the  column  protection 

haSItnrprreop0oIeedd'to  make  a  supplementary  series  of  tests 
upon  additional  test  columns  to  determine  the  effect :  of  the 
application  of  fire  streams  to  columns  while  in  a  highly  heat 
condition. 

DESCRIPTION  OF  PROPOSED  TEST  COLUMNS 
The  tvpes  of  columns  to  be  tested  include  rolled-steel  sec- 

concrete   columns,  to  ^hich  £  the  sections  is  to  be 

wooden  columns.  At  least  one  ot  eat  i  concrete, 
unprotected;  others  are  to  be  partially  l^f^lsses  of 
and  others  completely  protected  by  various  inn* 

practice. 
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The  test  columns,  with  the  exceptions  noted,  are  15  ft.  8  in. 
long-  between  bearing's.  The  upper  3  ft.  is  made  of  extra- 
heavy  section  to  serve  as  a  medium  for  the  free  transmission 
of  the  load  from  the  ram  through  the  roof  of  the  furnace  to 
the  heated  portion  of  the  column.  The  extra-heavy  section 
is  assumed  to  establish  an,  effective  length  of  12  ft.  8  in.  as 
a  basis  for  calculating  the  safe  rated  load  of  the  column.  The 
pipe  columns  and  two  of  the  cast-iron  columns  are  approxi- 
mately 12  ft.  6  in.  in  length  and  provided  with  square  end 
bearings. 

The  test  columns  are  provided  with  two  brackets  near  the 
top  to  simulate  the  details  used  for  beam  and  girder  supports 
and  conditions  affecting  the  application  of  fireproofing-  at 
these  points. 

The  materials  used  in  the  construction  of  the  test  columns 
and  protective  coverings  are  to  be  obtained  from  various 
sources  and  from  various  sections  of  the  country,  and  are  to 
be  selected  with  a  view  of  obtaining  those  representative  of 
their  respective  classes. 

Columns  partly  protected  by  filling-  the  reentrant  portions 
with  concrete  are  introduced  as  a  type  made  necessary  where 
space  limitations  prevent  the  use  of  full  protection.  Besides 
giving  information  on  the  merits  of  this  type  of  protection 
as  compared  with  unprotected  steel,  cast-iron  and  wooden  col- 
umns, it  is  also  thought  that  they  will  give  further  data  on 
the  influence  of  type  of  steel  section  on  fire  resistance.  The 
concrete  aggregates  are  the  same  as  those  used  in  the  tests 
of  the  fully  protected  columns  of  the  corresponding  sections. 

APPARATUS  TO  BE  USED 

The  apparatus  to  be  used  in  the  tests  is  specially  designed 
for  the  purpose,  and  consists  of  a  carriage  and  traveling 
crane  for  handling  the  test  samples,  a  furnace  in  which  the 
columns  are  subjected  to  fire,  a  hydraulic  ram  and  restraining 
frame  by  means  of  which  the  loads  are  applied  to  the  col- 
umns, the  apparatus  for  measuring  the  temperatures  of  the 
furnace  and  the  test  samples,  the  apparatus  for  measuring 
the  deformation  of  the  test  samples  and  a  flexible  nozzle  by 
means  of  which  streams  of  water  are  supplied  in  the  fire- 
stream  tests. 


DETAILS  OP  TEST  FURNACE 

The  test  furnace,  which  is  shown  herewith,  consists  of  a 
combustion  chamber  7  ft.  square  and  12  ft.  high,  exclusive  of 
two  shallow  pits  to  receive  falling  material  and  carry  off  the 
water  during  the  fire-stream  tests.  The  sides  are  formed  by 
two  stationary  brick  walls  and  two  movable  brick  walls  in 
steel  panels  suspended  from  overhead  beams  by  trolleys.  The 
top  of  the  furnace  consists  of  heavy  fireclay  blocks  supported 
by  a  steel  frame,  and  is  partly  removable  to  permit  the  instal- 
lation of  the  test  columns.  The  bottom  is  formed  by  the 
fireproofing  on  the  steel  bearing  plate  and  restraining  frame 
of  the  loading  apparatus.  The  products  of  combustion  are 
carried  off  through  four  13-in.  flues  extending  from  the  fur- 
nace through  the  roof  of  the  building.  Each  side  of  the 
furnace  is  provided  with  mica-glazed  observation  holes,  so 
arranged  near  the  top,  middle  and  bottom  that  all  parts  of  the 
test  column  can  be  observed.  Observation  galleries  outside 
the  furnace  afford  access  to  the  upper  observation  holes. 

The  furnace  is  heated  by  means  of  eight  6-in.  specially 
designed  blast  burners,  extending  in  at  the  corners  and  the 
middle  of  the  sides  and  arranged  so  that  they  discharge  hori- 
zontally toward  the  center  of  the  combustion  chamber  at  the 
bottom.  The  burners  are  supplied  with  gas  through  mixing 
tubes  connected  to  circulating  mains  located  in  a  shallow  pit 
under  the  floor  outside  of  the  furnace.  Each  burner  is  pro- 
vided with  valves  for  regulating  the  gas  and  air. 

The  additional  air  necessary  to  complete  combustion  and 
distribute  the  fire  is  supplied  by  secondary  air  inlets  extend- 
ing through  each  side  of  the  furnace  at  regular  intervals 
toward  the  top,  each  inlet  being  provided  with  a  regulating 
valve. 

Gas  is  supplied  to  the  furnace  through  a  6-in.  pipe  con- 
nected to  the  street  main.  Air  is  supplied  to  the  burners  and 
to  the  secondary  inlets  by  means  of  an  electrically  driven 
blower  capable  of  maintaining  uniform  air  pressure. 

TEMPERATURE  AND  DEFORMATION  MEASUREMENTS 
The  temperatures  within  the  furnace  are  indicated  by 
means  of  thermocouples  inserted  through  the  walls  near  the 
top,  middle  and  bottom.  The  temperatures  at  the  surface 
of  the  structural  portion  of  the  test  column  are  indicated  by 
thermocouples  placed  at  the  same  levels  as  the  furnace  couples. 
_  The  deformation  and  deflection  of  the  column  during  test 
is  to  be  taken  by  measuring  the  movements  of  protected  wires 
attached  near  the  middle  of  the  column.  One  end  of  each  wire 
is  attached  to  the  column  and  the  other  is  weighted  and 
passed  over  an  idler  at  a  point  outside  of  the  furnace  and  as 
tar  from  the  column  as  the  room  conditions  permit.  The 


movement  is  measured  at  an  intermediate  point  on  the  wires, 
and  the  true  movement  at  the  point  of  attachment  to  the  col- 
umns calculated  from  the  established  ratio  of  distances. 

LOADING  APPARATUS 
The  apparatus  to  be  employed  in  applying  the  loads  to  the 
columns  during  the  fire  and  fire-and-water  tests  consists 
essentially  of  a  hydro-pneumatic  ram,  the  pumps  and  tank:, 
supplying  the  pressure,  restraining  frames  and  pressure- 
indicating,  controlling  and  recording  apparatus. 

The  ram  has  a  rated  capacity  of  approximately  256  tons 
and  is  bolted  to  the  under  side  of  the  heavy  steel  beams  form- 
ing the  top  of  the  restraining  frame  in  such  a  manner  that  it 
will  engage  the  top  plate  of  the  test  column  when  in  position. 
The  column  transfers  the  compression  to  the  beams,  constitut- 
ing the  bottom  of  the  frame,  which  complete  the  action  by 
transferring  the  stresses  back  to  the  top  through  steel  tension 
chords  forming  the  sides  of  the  frame.  The  framing  support- 
ing the  restraining  frame  at  the  top  is  also  designed  to  aid 
in  supporting  laterally  the  lower  end  of  the  ram  and  resist 
any  racking  set  up  by  eccentricity  of  the  loads  when  the  test 
columns  are  deformed  in  the  tests. 

The  ram  is  designed  to  automatically  maintain  the  load 
on  the  test  column  and  develop  characteristic  deformation  at 
the  point  of  failure.  In  case  of  sudden  complete  failure,  the 
loss  of  the  load  is  judged  to  be  immaterial,  inasmuch  as  the 
load  at  which  the  column  fails  is  known.  In  case  of  gradual 
failure,  such  as  can  be  expected  in  the  majority  of  cases,  the 
ram  is  capable  of  maintaining  the  load  until  characteristic 
deformation  of  the  column  is  secured.  In  case  of  sudden  but 
incomplete  failure  of  the  test  column,  some  loss  in  the  load 
may  take  place,  but  this  will  be  automatically  recorded  and 
is  not  considered  important,  inasmuch  as  the  full  load 
throughout  the  complete  period  of  deformation  would  prob- 
ably only  increase  the  rate  of  deformation,  the  characteristics 
of  which  have  already  been  observed. 

The  ram  is  connected  by  a  6-in.  pipe  to  steel  tanks  in  which 
the  operating  water  and  air  pressures  are  stored,  and  is  pro- 
vided with  a  controlling  valve  that  can  be  set  to  automatically 
shut  off  the  pressure  after  any  predetermined  downward 
movement  of  the  plunger  le?s  than  24  in.  has  taken  place.  It 
is  also  designed  to  absorb  the  impacts  and  withstand  the  pres- 
sures in  case  of  the  failure  of  the  automatic  controlling  valve. 
A  separate  lifting  cylinder  and  pressure  tank  by  means  of 
which  the  plunger  of  the  ram  can  be  independently  raised  and 
lowered  is  attached  to  the  ram.  Water  and  air  pressures  as 
high  as  500  lb.  per  sq.in.'are  supplied  by  an  electrically  driven 
pump  and  compressor.  The  pumps  and  tanks  are  equipped 
with  the  necessary  pressure  gages  and  the  ram  with  pressure- 
recording  apparatus.  The  connections  are  provided  with  the 
valves  necessary  for  the  manual  control  of  the  loading 
apparatus. 

Adjustable  bearings  are  provided  at  the  top  and  bottom  of 
the  test  columns  to  insure  the  central  application  of  the  loads. 

METHOD  OF  CONDUCTING  TESTS 

After  being  allowed  to  season  for  six  months,  the  column 
is  to  be  placed  in  the  furnace  and  the  top  and  bottom  bearings 
adjusted  for  even  distribution  of  load.  The  connections  are 
then  made  with  the  instruments  for  measuring  heat  and 
deformation  and  the  furnace  closed  and  readings  on  all  instru- 
ments taken.  After  applying  the  safe  rated  load,  readings  are 
again  taken  for  deformation  and  deflection. 

The  gas  is  then  lighted  and  gas  and  air  gradually  turned 
on  to  establish  the  predetermined  temperature  rise  in  the 
furnace.  This  is  proposed  to  be  made  uniform  for  all  tests 
and  to  be  such  that  a  temperature  of  approximately  1.500°  F. 
is  attained  in  30  min.,  1,700°  F.  in  1  hr.,  and  2.000°  F.  in  4  hr., 
beyond  this  point  the  temperatures  being  very  slowly  in- 
creased to  a  maximum  of  2,300°  F. 

Readings  on  gages  for  load,  on  column  and  furnace  thermo- 
couples for  temperature  and  on  deformation  and  deflection 
instruments  are  to  be  taken  in  regular  order  at  five-minute 
intervals  up  to  a  point  near  failure,  the  load  being  maintained 
as  nearly  constant  as  possible  during  the  whole  test.  Obser- 
vations of  the  visible  effects  of  the  fire  on  the  column  and  its 
protection  are  to  be  made  at  regular  intervals  during  the 
progress  of  the  test. 

After  failure,  the  furnace  doors  are  to  be  opened  and  the 
column  allowed  to  cool.  Photographs  and  notes  are  to  be 
made  showing  the  general  condition  of  the  column  after  test. 
The  covering  is  to  be  then  removed,  and  constituent  materials 
examined  for  deterioration  due  to  fire. 

Street  Railway  Given  to  City. — It  is  reported  that  the 
street-railway  system  in  San  Angelo,  Tex.,  has  been  offered 
to  the  municipality  as  a  Christmas  present.  The  authorities 
are  undecided  whether  to  accept  it  or  not,  as  it  is  unprofit- 
able. The  line  is  5  mi.  long-  and  has  six  motor  cars,  one 
work  car  and  a  power  station;  the  value  is  placed  at  $100,000. 
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James  M.  Dodge,  Chairman  of  the  Board  of  Directors 
of  the  Link-Belt  Co.,  Philadelphia,  Penn.,  died  at  his 
residence  in  Germantown,  Philadelphia,  on  Saturday, 
Dec.  4,  aged  63  years.  Mr.  Dodge  was  a  native  of  New 
Jersey.  His  maternal  grandfather,  James  J.  Mapes, 
was  an  eminent  chemist  and  scientist.  His  mother, 
Mary  Mapes  Dodge,  was  widely  known  through  her  edi- 
torship for  many  years  of  the  juvenile  magazine,  St. 
Nicholas.    Mr.  Dodge  was  for  three  years  a  student  at 


Cornell  University;  then  he  spent  a  year  at  Rutgers 
College,  New  Jersey,  where  he  took  a  special  course  in 
chemistry.  His  early  engineering  work  was  in  the  field 
of  shipbuilding.  Starting  in  as  an  ordinary  workman 
at  the  famous  old  shipyards  of  John  Roach,  at  Chester, 
Penn.,  he  became  at  the  end  of  three  years  superintend- 
ent of  erection. 

In  Chicago  about  1880  Mr.  Dodge  became  acquainted 
with  William  D.  Ewart  about  the  time  that  the  latter  had 
invented  and  patented  a  new  type  of  sprocket-chain  trans- 
mission, using  separable  links.  Mr.  Dodge  joined  Ewart 
and  his  associates  in  the  commercial  development  of  this 
invention,  and  it  determined  his  future  business  career. 

At  the  time  of  the  Ewart  invention  the  sprocket  wheel 
and  chain,  although  an  old  device  for  the  transmission 
of  motion,  was  hardly  used  in  machine  construction  or 
engineering.  Mr.  Dodge's  inventive  genius  found  full 
scope  in  the  new  industry  in  the  development  of  various 
devices  intended  to  utilize  the  chain  transmission.  The 


application  of  chain  transmission  to  large  power  instal- 
lations led  to  the  formation,  in  1888,  of  the  Link-Belt 
Engineering  Co.,  where  under  Mr.  Dodge's  direction  a 
strong  engineering  and  scientific  organization  was  built 
up. 

In  1889  Mr.  Dodge  brought  out  his  now  well-known 
system  of  anthracite  coal  storage,  using  the  Link-Belt 
conveyor  to  deliver  the  coal  in  great  conical  piles.  A 
separate  organization,  the  Dodge  Coal  Storage  Co.,  was 
formed  to  exploit  this  invention.  The  extent  of  Mr. 
Dodge's  original  work  may  be  judged  by  the  fact  that 
he  took  out  over  a  hundred  United  States  patents  on 
his  inventions. 

Mr.  Dodge  was  among  the  best-known  members  of  the 
American  Society  of  Mechanical  Engineers.  He  joined 
the  society  in  1884,  only  four  years  after  its  organiza- 
tion. He  was  elected  one  of  the  managers  of  the  society 
in  1891,  was  a  vice-president  in  1902  and  was  elected 
to  the  presidency  in  1903.  Mr.  Dodge  also  took  great 
interest  in  the  Engineers  Club  of  Philadelphia  and  in 
the  Franklin  Institute  and  was  vice-president  of  the  latter 
organization. 

A  Yems5  of  Activated  Sluclge  at 
Milwaukee«  Was** 

By  George  W.  Fuller f 

During  the  past  year,  and  in  fact  for  many  years,  there 
has  been  in  the  field  of  sewage  disposal  no  step  in  ad- 
vance so  notable  in  many  ways  as  that  associated  with 
the  use  of  activated  sludge. 

In  point  of  correctness  as  to  theory  this  process  seems 
to  rest  on  a  sound  basis.  What  its  shortcomings  may  be 
from  ^n  operating  standpoint  in  actual  practice,  and 
what  its  operating  costs  and  indeed  its  total  costs  may 
involve  for  plants  of  different  sizes  and  for  widely  varying 
local  conditions,  are  all  propositions  upon  which  further 
data  are  needed  before  arriving  at  final  conclusions. 

The  activated-sludge  process  has  many  points  of  sim- 
ilarity to  the  filtration  of  sewage  in  filter  beds,  in  that 
it  offers  an  opportunity  for  the  sewage  to  come  in  con- 
tact with  surfaces  suitably  prepared  as  to  biological 
growths,  promoting  nitrification  and  other  bio-chemical 
changes.  In  a  sense,  it  is  a  reversal  of  the  filtration  proc- 
ess in  that  the  purifying  medium  is  moved  up  and  down 
through  a  tank  of  sewage,  rather  than  the  liquid  moved 
through  a  bed  of  stone,  each  particle  of  which  is  sur- 
rounded with  films  containing  bacterial  growths  and  the 
products  of  bacterial  growths,  all  of  suitable  physical  and 
biological  character. 

About  two  weeks  ago  I  visited  the  Milwaukee  sewage- 
testing  station,  noted  the  activated-sludge  investigations 
there  and  discussed  them  with  Messrs.  Hatton  and  Cope- 
land  and  other  members  of  the  technical  staff.  The  fol- 
lowing tentative  deductions  regarding  this  process  may 
be  drawn  at  this  time,  which  marks  a  transitional  stage 
between  the  strictly  experimental  work  at  Milwaukee  and 
numerous  places  elsewhere,  and  the  actual  operation  at 
Milwaukee  of  a  plant  on  a  working  scale : 

1.  Having  secured  an  adequate  quantity  of  properly 
activated  sludge,  it  is  necessary  in  its  utilization  to  ap- 

♦Slightlv  condensed  from   a  paper  read  before  the  New 
Jersey  Sanitary  Association,  Lakewood,  N.  J.,  Dec.  3,  1915. 
•{•Consulting  Engineer,  170  Broadway,  New  York  City. 
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ply  a  certain  minimum  quantity  of  air.  This  quantity 
must  be  at  least  sufficient  to  effect  a  thorough  comming- 
ling of  the  activated  sludge  with  the  sewage  to  be  treated 
by  it. 

2.  When  the  sludge  is  properly  activated  and  adequate- 
ly commingled  with  the  sewage  to  be  treated,  a  period 
of  two  hours  or  less  is  sufficient  to  bring  about  substan- 
tially complete  clarification  through  the  attachment  of 
the  fine  colloidal  particles  to  the  more  or  less  gelatinous 
surfaces  of  the  activated  sludge.  This  is  the  only  process 
besides  intermittent  sand  filtration  that  seems  practicably 
capable  of  thorough  clarification. 

Bacterial  Removal 

3.  With  the  removal  of  colloidal  matters  there  are  also 
eliminated  the  great  majority  of  the  bacteria,  and  with 
a  period  of  aeration  of  from  2  to  3  hr.  the  removal  of 
bacteria  may  be  expected  to  approach  96  to  99%,  or  sub- 
stantially as  high  an  efficiency  as  may  be  expected  with 
sand  filters. 

4.  It  appears  that  the  Milwaukee  sewage  may  be  well 
clarified  and  well  freed  of  bacteria,  after  sedimentation, 
but  without  the  establishment  of  nitrification.  Such  an 
effluent  will  not  remain  nonputrescible  for  more  than 
say  four  or  five  days. 

5.  Still  further  improvement  in  the  quality  of  the 
effluent  of  the  activated-sludge  method  is  brought  about 
by  the  nitrification  and  other  oxidation  processes  char- 
acteristic of  activated  sludge,  and  more  or  less  resem- 
bling the  action  effected  by  the  ripened  films  surrounding 
the  solid  medium  of  sewage  filters. 

^  6.  Nitrification  to  the  point  of  securing  complete  sta- 
bility may  be  effected  within  certain  limits  by  applying 
air  in  greater  quantities  per  volume  of  sewage  treated 
or  by  a  prolongation  of  the  time  during  which  the  acti- 
vated sludge  is  brought  in  contact  with  the  sewage  to  be 
treated  and  with  the  rate  of  application  of  air  sufficient 
to  bring  about  a  commingling  of  the  activated  sludge 
throughout  the  liquid  to  be  treated.  At  Milwaukee  it 
is  stated  that  nitrification  increases  in  a  roughly  propor- 
tional way  to  the  duration  and  intensity  of  the  aeration, 
although  there  are  apparently  some  exceptions  to  these 
general  rules.  Incidentally,  mention  may  be  made  of  the 
fact  that  the  application  of  this  process  may  be  ad- 
justed to  different  degrees  of  stability  of  effluent,  of 
which  there  will  doubtless  be  variations  in  individual 
viewpoints,  just  as  is  the  case  in  deciding  upon  the  best 
depth  of  sprinkling  filters. 

7.  The  duration  and  intensity  of  aeration  ought  to  be 
adjusted  to  the  sewage  flow  for  those  portions  of  the  day 
when  the  volume  and  strength  of  the  sewage  are  greatest. 
Then  for  those  portions  of  the  day  when  the  sewage  is 
weaker  and  less  in  volume  the  result  will  be  a  higher 
degree  of  nitrification  than  that  which  would  be  decided 
upon  as  suitable  for  the  maximum  load  as  to  strength 
and  volume. 

8.  The  indications  are  that  the  beneficial  effect  of  ac- 
tivated sludge  may  be  lost  in  varying  degrees  and  in  a 
variety  of  ways,  of  which  mention  may  be  made  of  the 
following : 

A.  Excessive  aeration  may  break  up  the  particles  of 
activated  sludge  so  as  to  reduce  materially  the  adequacy 
of  the  spongy  gelatinous  surface  for  removing  colloids. 
Perhaps  this  may  be  made  clearer  by  saving  that  the 
inner  surfaces  of  disintegrated  portions'  of  activated 


sludge  may  themselves  under  some  circumstances  utilize 
a  portion  of  the  gelatinous  activated  material,  and  thus 
reduce  the  quantity  available  for  the  withdrawal  of  col- 
loids of  the  sewage  to  be  treated. 

B.  Fine  mineral  suspended  matter,  say  from  street 
washings  and  present  in  the  effluent  of  a  grit  chamber, 
may  saturate  the  gelatinous  surfaces  of  the  activated 
sludge  so  as  to  preclude  normal  action  by  the  latter 
upon  the  colloids  of  the  sewage. 

C.  The  activation  of  the  sludge  may  be  carried  to  a 
point  where  it  is  "burnt  up," '  or  where  the  material 
within  or  underneath  the  gelatinous  surfaces  of  the 
sludge  particles  no  longer  stimulates  a  continuous  bac- 
terial growth  along  normal  lines. 

D.  Inadequate  or  insufficient  aeration  might  cause  a 
temporary  breakdown  of  the  process,  the  correction  of 
which  would  require  more  or  less  re-activation  of  the 
sludge  at  hand.  This  feature  in  practice  will  need  at-, 
tention,  as  complete  activation  of  the  sludge  seems  to 
require  a  month  or  more  of  frequent  if  not  continuous 
aeration. 

9.  It  is  believed  at  Milwaukee  that  the  activated-sludge 
process  will  prove  markedly  successful  in  removing  with 
great  promptness  the  odoriferous  compounds  found  in 
sewage,  and  if  this  should  prove  generally  true  it  is  be- 
lieved that  the  marked  practical  benefit  will  justify  costs 
in  excess  of  methods  of  treatment  not  capable  of  free- 
dom from  odor. 

10.  Data  are  not  yet  available  to  show  what  may  be 
expected  during  the  winter  months  as  to  diminished  per- 
formance of  the  process  due  to  low  temperature  of  the 
sewage,  other  things  being  equal.  A  somewhat  more  in- 
tense application  of  air  or  a  longer  period  of  treatment 
or  a  somewhat  lessened  degree  of  stability  of  the  efflu- 
ent in  various  combinations  may  make  the  problem  appear 
more  simple  than  is  thought  to  be  the  case  by  some  ob- 
servers at  present.  Keen  interest  will  be  felt  in  the 
outcome  of  the  Milwaukee  experiences  during  the  com-  . 
ing  winter  with  its  new  plant  capable  of  treating  1,600,- 
000  gal.  of  sewage  daily. 

Drying  of  the  Sludge 

11.  The  surplus  sludge  removed  from  the  sedimen- 
tation tanks  into  which  the  sewage  passes  after  it  leaves 
the  aerating  tank  apparently  will  dry  quickly,  and  it  is 
free  of  offensive  odors  as  removed  and  dried.  This  does 
not  necessarily  mean  that  it  will  not  ultimately  decom- 
pose and  produce  foul  odors  if  allowed  to  accumulate  in 
bulk.  Preparation  of  this  sludge  for  use  as  fertilizer 
seems  to  be  a  proposition  necessitating  considerable  care- 
ful study,  and  it  yet  remains  to  be  seen  whether  the 
sludge  can  be  sold  for  enough  money  to  pay  for  its  own 
treatment.  The  practical  outcome  of  sludge  disposal  in 
this  process  must  depend  upon  data  to  be  secured  in  the 
future. 

12.  Although  it  is  not  the  purpose  of  this  discussion 
to  go  into  the  question  of  costs  of  the  complete  process 
based  on  present  data,  it  may  perhaps  not  be  amiss  to 
point  out,  in  a  process  where  the  cost  of  power  and  at- 
tendance will  vary  much  under  local  conditions  and  de- 
pend upon  the  size  of  the  plant,  that  the  method  may 
work  out  admirably  for  a  plant  of  50,000,000-gal.  ca- 
pacity, and  even  for  one  of  5,000,000-gal.,  whereas  it 
may  prove  markedly  expensive  for  a  plant  of  say  500,- 
000-gal.  daily  capacity. 
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The  treatment  of  stockyards'  sewage  and  industrial 
wastes  before  discharge  into  the  Chicago  River  is  being 
forced  upon  the  attention  of  the  meat-packing  firms, 
and  has  been -under  consideration  by  these  firms  and  the 
Sanitary  District  of  Chicago  for  some  time.  The  Dis- 
trict made  a  report  on  the  subject  about  a  year  ago,  but 
since  then  the  activated-sludge  process  has  come  to  the 
front.  As  this  process  promises  a  byproduct  of  con- 
siderable fertilizing  value  and  is  otherwise  promising, 
several  of  the  large  packers  began  to  conduct  a  series  of 
experiments  with  it. 

After  successful  experiments  with  small  tanks,  Armour 
&  Co.  have  now  an  experimental  activated-sludge  plant 
with  a  tank  of  20,000-gal.  capacity,  which  is  worked 
on  the  continuous-process  method.  This  was  put  in 
service  early  in  November,  1915,  and  has  given  excellent 
results.  Morris  &  Co.  and  Swift  &  Co.  have  plants  of 
the  same  general  character,  and  the  latter  is  said  to  in- 
tend building  a  500,000-gal.  plant.  Sulzberger  &  Sons 
Co.  is  reported  as  experimenting  with  both  the  activated- 
sludge  and  electrolytic  processes. 

These  experiments  are  independent  of  but  in  relation 
with  the  investigations  which  have  been  carried  on  for 
some  time  by  the  Sanitary  District  of  Chicago  regard- 
ing the  activated-sludge  process  for  treatment  of  trade- 
waste  products  at  the  stockyards.  The  District  recently 
appropriated  $10,000  for  further  experiments,  and  is 
building  a  plant  to  handle  150,000  gal.  per  day.  A  com- 
mittee of  five  members  appointed  by  the  packers  repre- 
sents them  in  discussions  of  the  problem  with  the  San- 
itary District  authorities. 


Certain  streets  in  St.  Paul,  Minn.,  were  paved  with 
sheet  asphalt  by  the  Barber  Asphalt  Paving  Co.  under 
a  10-yr.  guarantee  or  maintenance  clause.  During  six 
years  of  the  maintenance  period  the  asphalt  company 
made  repairs  at  the  request  of  the  city.  It  was  then 
discovered  that  the  defects  were  caused  chiefly  by  leakage 
from  gas  mains,  poor  construction  of  the  street-railway 
tracks"  and  other  causes  beyond  the  power  of  the  con- 
tractor to  prevent.  On  subsequent  work  of  a  similar 
nature  the  contractor  demanded  payment  for  repairs,  and 
on  refusal  by  the  city  brought  suit. 

The  maintenance  clauses  in  the  contract  were  indefinite, 
and  the  contractor  contended  that  they  should  be  inter- 
preted to  cover  only  repairs  made  necessary  by  defective 
material  or  poor  workmanship,  while  the  city  contended 
the  maintenance  clauses  were  so  broad  that  they  covered 
such  repairs  as  those  under  question.  The  United  States 
Circuit  Court  upheld  the  city's  contention,  and  stated : 


If  the  gas  company  was  negligent  in  permitting  gas  to 
escape,  which  caused  injury  to  the  pavement,  it  might  be 
liable  to  the  plaintiff  .  .  .  But  even  if  there  had  been 
some  ambiguity  in  the  language  used  in  the  contracts,  the 
construction  placed  upon  them  by  both  parties  during  all  that 
time,  from  1901  until  the  institution  of  this  suit  in  November, 
1912,  that  these  repairs  had  to  be  made  by  the  paving  com- 
pany at  its  own  expense,  would  effectually  remove  the  am- 
biguity. The  law  is  well  settled  that,  if  there  is  any  doubt 
or  ambiguity  in  a  contract  arising  from  the  words  employed, 
it  is  effectually  removed  by  the  practical  construction  con- 
tinuously put  upon  it  by  the  parties  for  so  long  a  period  as 
was  done  in  this  case. 

The  case  was  taken  to  the  United  States  Circuit  Court 
of  Appeals,  where  the  decision  was  upheld,  and  subse- 
quently a  petition  for  a  writ  of  certiorari  was  made  by  the 
plaintiff  to  the  United  States  Supreme  Court,  which 
was  refused. 

The  decision  establishes  that  if  a  contractor  makes 
paving  repairs  for  any  considerable  time  and  afterward 
claims  that  these  are  not  covered  by  his  maintenance 
obligation,  the  courts  will  construe  his  having  made  re- 
pairs without  objection  as  evidence  that  this  is  his  own 
interpretation  of  the  maintenance  clauses,  and  that  they 
are  accordingly  binding.  On  this  point  only  is  the  de- 
cision of  importance,  for  it  opens  the  way  to  making  the 
gas  company  responsible  for  the  repairs  even  though  the 
city  is  not. 

jLacKawamiaa  jRoRo  t©  Have  Hew 
rCoal  Pies*  ®,t  ®*ai8M© 

The  Delaware,  Lackawanna  &  Western  R.R.  has  just 
started  at  North  Pier  in  Buffalo,  N.  Y.,  the  construc- 
tion of  a  new  coal  pier  and  dumper  with  a  capacity  of 
300  cars  per  day. 

At  the  present  time  there  is  in  use  at  this  point  an 
ordinary  coal  trestle  having  a  capacity  of  about  5,000  tons. 
The  trestle  has  been  in  use  for  a  number  of  years  and 
has  about  reached  a  point  where  it  requires  rebuilding. 
In  addition  to  this,  the  United  States  Government  ob- 
jected to  the  fact  that  boats  had  to  lie  in  the  channel 
of  the  Buffalo  River  while  loading.  After  considerable 
discussion  between  the  officers  of  the  railroad  company 
and  the  United  States  War  Department,  the  railroad  com- 
pany was  finally  required  to  excavate  a  slip  entirely  on 
its  own  property  and  parallel  to  the  face  of  the  present 
dock.  In  order  to  do  this,  it  became  necessary  to  cut  back 
the  entire  frontage  for  a  width  of  90  ft.,  which  gives 
room  to  put  in  a  slip  66  ft.  wide  and  to  build  an  outer 
protection  pier  24  ft.  wide. 

It  is  intended  to  put  in  a  timber  crib  below  the  water 
line  and  a  concrete  retaining  wall  above  the  water  line, 
along  the  inner  side  of  the  proposed  slip.  It  is  also  in- 
tended to  build  the  protection  pier  entirely  of  reinforced 
concrete,  using  the  floating  reinforced-concrete  caisson 
method  similar  to  that  devised  for  the  Lake  Ontario 
entrance  to  the  Welland  Ship  Canal,  described  in  Engi- 
neering News,  June  10,  1915.    A  marine  railway  will 
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be  built  at  some  point  adjacent  to  the  site  of  the  pro- 
posed protection  pier,  on  which  to  build  necessary  cais- 
sons. These  caissons  will  be  in  sections  of  about  100 
ft.  in  length,  are  to  be  fitted  with  pipes  and  valves  so 
that  they  can  be  filled  with  water  and  sunk,  and  they 
will  have  movable  wooden  floors  and  necessary  cross  walls. 
The  ends  are  to  have  keys  for  keeping  adjacent  sections 
in  line  with  each  other.  After  the  boxes  are  sunk  in 
place  they  will  be  filled  with  stone  or  other  material.  It 
is  intended  to  dredge  the  channel  out  to  a'  depth  of  23 
ft.  below  mean  water,  and  the  caissons  will  be  made  23 
ft,  in  width. 

For  handling  the  coal  it  is  intended  to  put  in  a  car 
dumper  having  a  capacity  of  75  tons.  The  matter  of 
handling  the  screenings  and  the  handling  of  coal  from 
box-cars  have  not  as  yet  been  fully  decided.  There  is 
handled  during  the  season  of  navigation  at  this  point 
from  1,600,000  to  1,800,000  tons  of  coal. 

Dredging  is  already  under  way  and  the  contract  for 
the  ear  dumper  has  been  let  to  the  Wellman-Seaver-Mor- 
gan  Company,  of  Cleveland,  Ohio,  and  it  is  the  under- 
standing that  the  car  dumper  is  to  be  in  operation  by 
the  first  of  June,  1916.  George  J.  Ray  is  chief  engineer 
of  the  railroad  company. 

S 

A  commission  of  scientists  has  been  selected  by  the 
President  to  visit  the  Panama  Canal  and  to  investigate 
and  report  on  the  slide  situation.  The  men  were  nom- 
inated by  the  National  Academy  of  Sciences  at  the  re- 
quest of  President  Wilson.  It  is  reported  that  they  will 
sail  for  Panama  on  Dec.  11  to  be  gone  about  four  weeks. 
The  personnel  of  the  commission  is  as  follows: 

C.  R.  Van  Hise,  President  of  University  of  Wisconsin, 
Chairman. 

George  F.  Becker,  U.  S.  Geological  Survey. 
Arthur  L.  Day,  Geophysical  Laboratory,  Carnegie  In- 
stitute. 

J.  F.  Hayford,  Dean,  College  of  Engineering,  North- 
western University. 

Harry  Fielding  Reid,  Professor,  Johns  Hopkins  Uni- 
versity. 

Charles  D.  Walcott,  President,  Smithsonian  Institution. 
J.  C.  Branner,  President,  Leland  Stanford,  Jr.,  Uni- 
versity. 

Arthur  P.  Davis,  Chief  Engineer,  United  States  Re- 
clamation Service. 
H.  L.  Abbot,  Brigadier  General,  U.  S.  A.,  retired. 
R.  C.  Carpenter,  Professor,  Cornell  University. 
John  R.  Freeman,  Consulting  Engineer. 


Francisco,  Calif.,  was  awarded  on  Dec.  6  to  F.  Rolandi  550 
Montgomery  St.,  San  Francisco,  for  $1,543,081.  This  was  the 
lowest  of  five  bids,  the  details  of  which  are  given  in  the 
construction  news  pages  of  this  issue.  A  description  of  the 
railroad  project  was  printed  in  "Engineering  News"  of  Nov 
11,  1915,  p.  925. 

The  Chicago  Subway  Project  has  made  another  step,  the 
City  Council  having  passed  an  ordinance  for  the  appointment 
of  a  committee  of  three  engineers  to  investigate  and  report 
upon  the  matter.  One  member  is  to  be  a  Chicago  man,  and 
the  others  are  to  be  men  familiar  with  conditions  at  New 
York,  Boston  and  Philadelphia. 

A  New  Reinforced-Concrete  Stadium  to  seat  5,000  persons 
will  be  started  soon  at  the  University  of  Wisconsin.  It  will 
be  completed  in  time  for  the  games  of  next  fall.  An  appro- 
priation of  $20,000  has  been  made  by  the  State  Legislature  for 
the  erection  of  the  first  section  of  the  new  stadium.  This  sec- 
tion will  be  semicircular  in  form  and  will  contain  40  rows  of 
seats.  It  will  be  built  in  such  a  way  that  it  can  be  extended 
around  the  two  sides  and  perhaps  in  the  future  be  made  into 
a  stand  inclosing  a  field. 

The  St.  Paul  Union  station  Plan  as  submitted  bv  the 
United  railways  to  the  city  and  Federal  government  ("Engi- 
neering News,"  Mar.  11,  1915,  p.  488)  has  been  withdrawn  in 
its  entirety,  following  the  rejection  of  the  harbor  details  of 
the  scheme  by  the  Chief  of  Engineers,  U.  S.  A.  The  plans 
were  drawn  under  an  Act  of  Congress  providing  for  the  bet- 
tering of  river  navigation  and  river  transportation  facilities 
at  St.  Paul,  the  harbor  line  and  river  being  moved  a  maximum 
of  400  ft.  for  6,000  lin.ft.  The  United  States  engineers  de- 
clined to  appove  the  plans  on  grounds  which  to  the  railroad 
companies  seemed  fundamental,  and  new  plans  will  now  be 
drawn  which  will  not  require  the  approval  of  the  Federal 
government.  This  will  mean  the  selection  of  a  new  site  and 
the  purchase  of  grounds. 

The  Proposed  New  Jersey  Ship  Canal,  which  is  to  run  be- 
tween the  Delaware  River  and  Raritan  Bay,  is  to  be  surveyed 
during  the  coming  winter  under  authority  from  the  State  of 
New  Jersey.  The  surveys  will  be  in  charge  of  W.  P.  K. 
Griffith  under  the  direction  of  B.  F.  Cresson,  Jr.,  Chief  Engi- 
neer of  the  Department  of  Commerce  and  Navigation  of  the 
state.  The  route  for  this  canal  has  already  been  surveyed 
from  Bordentown  to  Jamesburg,  so  that  the  work  remaining 
is  for  the  section  between  Jamesburg  and  Morgan  the  latter 
being  the  terminal  point  in  Raritan  Bay.  This  route  is  one 
investigated  some  years  ago  by  the  U.  S.  Armv  engineers  and 
is  included  in  the  Inland  Waterways  scheme  now  being  advo- 
cated as  a  measure  of  military  preparedness. 

Blowout  Delays  East  River  Tunnel  Work — A  blowout  in 
the  south  tunnel,  west  end,  of  the  pair  of  rapid-transit  tunnels 
which  the  Flinn-O'Rourke  Co.  is  driving  from  Old  Slip  New 
York,  under  the  East  River,  filled  the  tunnel  at  the  shield 
with  water  and  stopped  work  until  clay  cover  was'  placed  on 
the  river  bottom  to  seal  the  demoralized  ground.  The  acci- 
dent happened  Nov.  30.  The  south  shield  was  partly  under 
the  riverfront  bulkhead  wall,  which  here  is  a  concrete-block 
wall  on  bagged  concrete  on  rock.  The  tunnel  crown  is  4  to 
5  ft.  above  rock,  which  is  at  El.  28.  Just  outside  the  bulkhead, 
m  the  slip,  the  earth  cover  over  the  shield  is  about  14  ft  Air 
leaking  along  the  shield  from  the  tail,  since  the  cutting-edge 
began  going  through  the  wall  foundation,  rose  up  in  the  slip 
and  loosened  the  ground.  When  the  cutting-edge  was  about 
8  ft.  out  from  the  wall,  the  rear  half  of  the  shield  being  under 
the  wall,  the  sheeted  earth  face  at  the  top  of  the  shield  gave 
way  just  after  a  blast  in  the  rock  portion  of  the  face  below 
A  leak  to  the  river  bottom  developed,  which  brought  in  water 
as  the  air  pressure  dropped  from  14  lb.  to  11  lb.  The  inflow 
was  slow,  but  attempts  to  plug  the  leak  with  bagged  sawdust 
did  not  succeed,  and  in  20  min.  the  shield  was  submerged  the 
upper  part  of  the  tunnel  slope  still  holding  11  lb.  air. 

fun  iiiiiiiiimill  mini  in  mini  „  ,  „  „  „„  


Extensive  Railway  Improvements  at  Elizabeth.  N.  J.,  are 

projected  by  the  Pennsylvania  R.R.  and  the  Central  R.R.  of 
New  Jersey.  Plans  have  been  prepared  by  R.  W.  Creuzbaur 
Consulting  Engineer  for  the  City  of  Elizabeth. 

The  Demolition  of  the  Panama-Pacific  Exposition  Build- 
ings was  begun  Dec.  6.  Nothing  east  of  the  Fine  Arts  Palace 
will  be  retained.  It  is  probable  that  the  yacht  harbor  and 
possible  that  the  Fine  Arts  Building  may  be  kept.  A  marine 
boulevard  may  be  constructed. 

The  Contract  for  Constructing  the  Hetch  Hetchy  R.R.  for 

use   in  developing  the  Hetch   Hetchy  water-supply  by  San 


i  ■■iiiiiiiiiiniuiiiiiiiiiiiiiiHiiiiiiiiiitiiiii  n  it  wtmii  imtmiiiniiii  im  unnnui  m  niiiiimuumiS 

Mr.  William  B.  Bartholomew  has  been  elected  Director  of 
Highways  and  Mr.  Thomas  J.  Roth,  Director  of  Public  Prop- 
erty, of  the  City  of  Allentown,  Penn. 

Mr.  Oliver  S.  Kelsey,  Lock  Haven,  Penn.,  has  been  ap- 
pointed by  Gov.  M.  G.  Brumbaugh  a  member  of  the  Pennsyl- 
vania Water  Supply  Commission  to  succeed  B.  F.  Focht,  con- 
gressman-elect, resigned. 

Mr.  George  R.  Henderson,  M.  Am.  Soc.  M.  E.,  has  severed  his 
connection  with  the  Baldwin  Locomotive  Works  and  opened 
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an  office  for  the  practice  of  consulting  engineering  at  1321 
Walnut  St.,  Philadelphia,  Penn. 

Mr  Charles  Boettcher,  of  Denver,  Colo.,  has  been  elected 
President  of  the  Denver  &  Salt  Lake  R.R.  He  succeeds  Mr. 
Newman  Erb,  of  New  York,  who  has  been  President  since 
the   reorganization   of  the   road   two   years  ago. 

Mr  R  P  Black,  M.  Am.  Soc.  C.  E„  formerly  Engineer  of 
Maintenance  of  Way  of  the  Kanawha  &  Michigan  Ry,  at 
Charleston  W.  Va.,  has  opened  an  office  m  Atlanta,  Ga.,  as  a 
construction  engineer.  Mr.  Blank  is  also  President  and 
Treasurer  of  the  Spencer  Turbine  Cleaning  Co.,  of  Atlanta. 

Mr  W  B  Saunders,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer of  Minneapolis,  Minn.,  and  recently  with  the  Great 
Falls  Power  Co.,  Great  Falls,  Mont.,  has  been  appointed  Engi- 
neer of  the  Montana  State  Office  of  Railroads  and  Public 
Service  Commissioners,  with  headquarters  at  Helena,  Mont. 

Mayor-elect  Harry  L.  Davis,  of  Cleveland,  Ohio,  has  ap- 
pointed Mr.  Fielder  Sanders,  former  county  judge,  Director  of 
Traction  Service;  Mr.  Thomas  Farrell,  formerly  Secretary  of 
of  State  Federation  of  Labor,  has  been  appointed  Director  of 
Public  Utilities,  and  Mr.  Alex  Bernstein,  for  six  years  a  mem- 
ber of  the  City  Council,  has  been  appointed  Director  of 
Service. 

Mr  Edward  N.  Lake,  Fellow,  Am.  Inst.  E.  E.,  formerly  in 
charge  of  the  Chicago  office  of  the  Stone  &  Webster  Engineer- 
ing Corporation,  of  Boston,  has  become  a  partner  in  the  firm 
of  Krehbiel  &  Co.,  Engineers  and  Constructors,  with  offices 
in  the  Marquette  Bldg.,  Chicago.  The  business  will  be  con- 
tinued under  the  present  firm  name.  Mr.  Lake  will  be  Treas- 
urer and  Manager,  and  Mr.  Krehbiel  will  continue  as  Presi- 
dent. 

Mr  W  Thomas  Wooley,  City  Engineer  of  Syracuse,  N.  Y., 
has  accepted  a  similar  appointment  with  the  City  of  Schenec- 
tady N  Y  effective  Jan.  1.  Previous  to  his  present  position, 
Mr  Wooley  was  City  Engineer  and  Architect  of  Schenectady, 
and  prior  to  that  Engineer  of  the  Public  Improvement  Com- 
mission at  Hoosick  Falls,  N.  Y.,  and  City  Engineer  of  Auburn, 
N.  Y-  He  is  a  graduate  in  civil  engineering  of  Rensselaer 
Polytechnic  Institute. 

Mr  Charles  W.  Okey,  Assoc.  M.  Am.  Soc.  C.  E.,  Engineer, 
Division  of  Drainage  Investigations  of  the  Office  of  Experi- 
ment Stations,  U.  S.  Department  of  Agriculture,  has  assumed 
charge  of  the  consolidated  field  offices  at  New  Orleans  for  the 
states  of  Texas,  Arkansas,  Louisiana,  Mississippi,  Florida  and 
part  of  Alabama.  Since  July  1,  1915,  the  drainage  work  has 
been  under  the  Office  of  Public  Roads  and  Rural  Engineer- 
ing, Department  of  Agriculture;  the  various  field  offices  have 
been  consolidated  and  established  at  Berkeley,  Calif  Denver, 
Colo  ,  and  New  Orleans,  La.,  in  addition  to  the  central  office 
at  Washington.  Mr.  Okey  will  continue  to  give  special  atten- 
tion to  land  drainage  by  pumps  in  all  sections  of  the  country- 

The  Pressed  Steel  Car  Co.,  Pittsburgh,  Penn.,  announces 
the  following  changes,  to  take  effect  immediately:  Messrs. 
N  S  Reeder,  M.  Am.  Soc.  M.  E.,  has  been  elected  Vice-Presi- 
dent, with  headquarters  at  New  York;  J.  B.  Rider  elected  Vice- 
President,  with  headquarters  at  Pittsburgh.  He  will  continue 
to  perform  the  duties  of  General  Manager  in  Charge  of  Opera- 
tions- J  F.  MacEnulty,  formerly  General  Sales  Manager, 
elected  Second  Vice-President,  with  headquarters  at  New 
York-  C  E  Postlethwaite,  formerly  Manager  of  Sales,  Cen- 
tral District,  Pittsburgh,  appointed  General  Sales  Manager  of 
the  Pressed  Steel  Car  Co.  and  the  Western  Steel  Car  and 
Foundry  Co.,  with  headquarters  at  New  York;  H  P.  Hoffstot 
appointed  Assistant  Sales  Manager,  Central  District,  with 
headquarters  at  Pittsburgh. 

Mr  C  J.  Larsen,  Assoc.  Am.  Inst.  E.  E.,  Electrical  Engineer, 
with  headquarters  at  227  Federal  Square,  Harrisburg  Penn., 
has  been  appointed  to  make  a  survey  of  the  facilities  of  the  in- 
dependent telephone  companies  of  eastern  Pennsylvania  with 
a  view  to  bringing  about  a  standardization  of  operating 
methods,  improvement  in  central-office  equipments  inspec- 
tion of  toll  lines  and  adoption  of  long-distance  routes  between 
connecting  companies.  This  work  is  being  undertaken  under 
the  direcfion  of  the  service  committee  of  the  Independent 
Telephone  Companies  of  Pennsylvania,  Maryland  and  Virginia, 
which  includes  Messrs.  E.  M.  Prisk,  Consolidated  Telephone 
Co  LXton  Penn.;  H.  M.  Tracy,  Cumberland  Valley  Te  e- 
phonf  Co,  Harrisburg,  Penn,,  A.  J.  Ulrich,  Keystone  Tele- 
phone  Co.,  Philadelphia,  Penn. 

Mr  Edward  E.  McCall,  Chairman  of  the  Public  Service 
CommisSoTpirst  District,  New  York  has  b»n  =j£ 
Governor  Whitman  on  the  ground  that  he  has  violated  the 


law  by  holding  stock  in  a  public-utility  corporation.  Mr. 
McCall  is  charged  with  holding  387  shares  of  stock  in  the 
Kings  County  Electric  Light  and  Power  Co.,  Brooklyn,  N.  Y. 
He  contended  that  he  transferred  these  shares  to  his  wife 
when  he  was  appointed  Public  Service  Commissioner,  but 
Governor  Whitman  held  that  there  was  no  evidence  of  the 
transfer,  and  is  reported  to  have  said  that  he  "did  not  believe 
a  transfer  within  the  meaning  of  the  law  was  ever  made." 
The  commissioners  are  appointed  for  six-year  terms,  and  Mr. 
McCall  had  served  about  half  his  term.  Previous  to  his 
appointment  as  a  member  of  the  Public  Service  Commission 
he  was  a  Supreme  Court  Justice. 
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Archibald  Colter,  contractor,  and  for  many  years  Superin- 
tendent of  the  Cincinnati  Street  Cleaning  Department,  died 
at  his  home  in  that  city  Nov.  24  from  apoplexy.  He  was 
65  years  old. 

Col.  W.  P.  Rend,  President  of  the  Rend  Coal  Co.,  of  Chi- 
cago, died  suddenly  at  the  age  of  75  in  that  city  Nov.  30. 
Col.  Rend  shipped  the  first  train  load  of  coal  out  of  Columbus 
on  the  Hocking  Valley  R.R.  40  years  ago  and  made  a  fortune 
in  the  coal  and  oil  business.  He  was  a  native  of  Ireland  and 
served  in  the  Civil  War. 

James  I.  Ayer,  M.  Am.  Inst.  E.  E.,  General  Manager  of 
the  Simplex  Electric  Heating  Co.,  Cambridge,  Mass.,  and 
formerly  President  of  the  National  Electric  Light  Association, 
died  Nov  27  at  61  years  of  age.  Mr.  Ayer  invented  many 
electrical  appliances  and  had  charge  of  the  installation  of  the 
municipal  lighting  plant  at  St.  Louis,  Mo. 

Frederick  Warren  Dodge,  Founder  and  President  of  the 
F  W  Dodge  Co.,  of  New  York  City,  died  at  his  home  in  that 
city  Nov  10.  He  was  born  in  Melrose,  Mass.,  in  1864  and  was 
educated  in  the  public  schools  of  Newton,  Mass.  Mr.  Dodge 
founded  the  F.  W.  Dodge  Co.  in  Boston  in  1891,  and  the  follow- 
ing year  he  opened  a  branch  office  in  New  York.  In  1896  he 
formed  a  partnership  with  Clinton  W.  Sweet,  publisher  of 
the  "Arichitectural  Record,"  the  "Record  and  Guide  and 
"Sweet's  Catalog."  Shortly  afterward  the  head  office  of  the 
company  was  transferred  to  New  York  City.  In  1912  Mr 
Dodge  purchased  Mr.  Sweet's  interest  in  the  company,  and  at 
the  time  of  his  death  controlled  some  sixteen  publishing 
enterprises  in  New  York  and  elsewhere. 
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COMING  MEETINGS 
AMERICAN  SOCIETY  OF  MECHANICAL  ENGINEERS. 
DecCalvIn1^.  Rfc^To1  W^Th^New  York  Cily0^" 

^^Jtl^^efLFlZ^h.     Secy.,  Arthur 

Kneisel   29  South  La  Salle  St.,  Chicago. 
ASSOCIATION  OF  AMERICAN  PORTLAND  CEMENT  MANU- 

-r^  FiA9C^UR  Annual  meeting  in  New  York.  Secy.,  Percy 
DH.  WUson.BeZueTourtBWg,  Philadelphia,  Penn. 

SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS. 
Dec.  27-Jan.  8.    Washington,  D.  C. 

^^^^^W^^  City.     Secy.,  H.  V. 
Hinckley,  Oklahoma  City. 

Widener,  Bozeman,  Mont. 
AMERICAN  SOCIETY  OF '.CIVIL .ENGINEERS  w 
Jan.  19-20.    Annual  meeting  in  New  YorK  cu>  •    Q    *  - 
Hunt. 

NATIONAL  DRAINAGE  CONGRESS.  vice-Pres.,  Edmund 

Jan.  19-21.  Annual  meeting   Cairo,  111.     Vice  tn es., 
T  Perkins   First  National  Bank  Bldg.,  Chicago. 


December  9,  1915 
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ILLINOIS    CHAPTER:    AMERICAN   WATER- WORKS  ASSO- 
CIATION. 

Jan.  25-27.    Annual  meeting.  University  of  Illinoi-s,  Urbana. 
Secy.,  Dr.  Edward  Bartow,  Urbana,  111. 

ILLINOIS  SOCIETY  OF  ENGINEERS  AND  SURVEYORS 
Jan.  26-28.    Annual  meeting,  University  of  Illinois  Urbana. 
111.    Secy.,  E.  E.  R.  Tratman,  Wheaton,  111. 

NINTH  CHICAGO  CEMENT  SHOW 

Fe£-  ^2;19-     Fir£?t  Infantry  Armory  and  Coliseu 
R.  F.  Hall,  208  South  La  Salle  St.,  Chicago. 

AMERICAN  CONCRETE  INSTITUTE. 

Feb.  14-17.    Annual  convention  in  Chicago 
Goodell,  1418  Walnut  St.,  Philadelphia. 


m.  Secy., 


Secy.,  John  M. 


SECOND  NATIONAL  CONFERENCE  ON  CONCRETE  ROAD 
BUILDING. 

FeJl-  1^-8'  At  Chicago.    Secy.,  J.  P.  Beck,  208  South  La  Salle 
St.,  Chicago. 

AMERICAN  ROAD  BUILDERS'  ASSOCIATION. 

Feb.  22-25.   Annual  convention  in  Pittsburgh.     Secv    E  L 
Powers,  150  Nassau  St.,  New  York  City.  '  " 

Brooklyn  Engineers'  Club — At  the  annual  meeting  held  on 
Dec.  9  at  8:30  p.m.,  the  following  officers  were  elected:  Presi- 
dent, Ernest  M.  Van  Norden;  treasurer,  Harry  E.  Funk;  direc- 
tors, Bernt  Berger  and  Carroll  S.  Dunphe;  secretary,  Joseph 
Strachan,  117  Remsen  St. 

American  Concrete  Institute — The  annual  convention  will 
be  held  in  Chicago,  Feb.  14-17,  1916,  the  exact  location  of  the 
meetings  to  be  announced  later.  The  Nominating  Committee 
has  filed  a  ticket  for  the  coming  election,  with  Leonard  C. 
Wason,  of  Boston,  continued  as  president  and  H.  C.  Turner,  of 
New  York,  as  vice-president. 

The  Engineers'  Club  of  St.  Louis  will  hold  its  annual 
dinner  on  Jan.  26  in  conjunction  with  the  Associated  Engineer- 
ing Societies  of  St.  Louis.  Elmer  L.  Corthell  will  be  the 
guest  of  the  evening.  At  a  recent  meeting  of  the  Engineers' 
Club  it  was  voted  to  devote  one  meeting  a  month  to  military 
engineering.  Major  Willing,  Corps  of  Engineers,  U.  S.  A., 
will  give  a  series  of  four  lectures  before  the  Club. 

American  Road  Builders'  Association — The  thirteenth  an- 
nual convention  of  the  American  Road  Builders'  Association, 
scheduled  to  be  held  in  Pittsburgh  in  the  week  of  Feb.  22, 
has  been  postponed  to  the  week  of  Feb.  28,  the  closing  day 
being  Mar.  3.  The  Sixth  American  Good  Roads  Congress  will 
be  held  coincidently  and  under  the  auspices  of  the  association, 
as  will  also  the  Seventh  National  Good  Roads  Show  of  Ma- 
chinery and  Materials.  The  technical  sessions  will  commence 
on  Tuesday  morning,  Feb.  29,  continuing  on  Wednesday, 
Thursday  and  Friday. 

New  Jersey  Sanitary  Association — The  activated-sludge 
process  of  sewage  treatment  was  the  leading  engineering 
feature  of  the  fifty-first  annual  meeting  of  this  Association, 
held  at  Lakewood,  N.  J.,  Dec.  3  and  4,  1915.  The  discussion 
was  opened  by  W.  T.  Carpenter,  chemist,  Brooklyn  Sewage- 
Experiment  Station,  New  York  City,  who  reviewed  the  work 
done  at  Brooklyn  and  elsewhere.  (See  "Engineering  News," 
Apr.  1,  July  1,  July  15,  22  and  29,  and  Dec.  2,  1915.)  The  dis- 
cussion of  this  paper  was  opened  by  Geo.  W.  Fuller,  New 
York  City,  whose  deductions  from  personal  observations  at 
the 'Milwaukee  sewage-experiment  plant  are  printed  elsewhere 
in  this  issue.  M.  N.  Baker,  of  the  editorial  staff  of  "Engineer- 
ing News,"  characterized  the  process  as  most  promising  and 
perhaps  revolutionary,  provided  it  proves  to  be  economically 
feasible.  Federal  experiments  with  small  sewage-treatment 
plants  at  Washington,  D.  C,  were  outlined  by  Leslie  C.  Frank, 
Sanitary  Engineer,  United  States  Public  Health  Service.  Im- 
hoff  tanks  for  domestic  sewage  appear  to  need  steeper  slop- 
ing sides  than  those  for  city  sewage.  Both  scum  forma- 
tion and  boiling  occurred  in  the  Imhoff  tanks  in  July,  but 
might  perhaps  be  obviated  by  changes  in  design.  The  tank 
effluent  created  no  nuisance  on  sand  filters.  Chester  H. 
Wigley,  Chief,  Bureau  of  Engineering,  New  Jersey  State 
Department  of  Health,  opened  the  discussion.  He  said  engi- 
neers do  not  favor  Imhoff  tanks  for  small  plants  because  they 
require  more  attention  than  do  the  old-style  tanks.  In  a 
paper  on  "The  United  States  Public  Health  Service  and  the 
Shellfish  Problem,"  Surgeon  H.  S.  Cumming  stated  that  more 
study  of  the  subjet  is  needed  and  the  studies  should  partake 
more  of  a  practical  sanitary  survey  than  of  the  laboratory. 
This  point  was  endorsed  by  R.  B.  Fitz-Randolph,  Assistant 
Director,  New  Jersey  Department  of  Health,  who  stated  that 
since  oyster  protection  was  undertaken  four  years  ago  con- 
ditions had  been  greatly  improved  so  that  now  there  are  few 
oyster  areas  subject  to  pollution  in  New  Jersey. 

International  Road  Congress — The  program  of  the  so-called 
International  Road  Congress,  to  be  held  at  the  Hotel  Bancroft, 
Worcester,  Mass.,  Dec.  14-17,  includes  the  following  papers: 

Tuesday,  Dec.  14 — "The  Development  of  Improved  High- 
ways in  Canada  and  What  It  Means  to  the  Dominion,"  by  Hon. 
W.  A.  McLean,  Department  of  Public  Works,  Toronto,  Ont.; 
"What  the  United  States  Is  Doing  for  the  Good  Roads  Move- 


ment," by  Logan  Waller  Page,  Director  of  the  United  States 
Office  of  Public  Roads  and  Rural  Engineering. 

Wednesday,  Dec.  1-5 — "History  of  Highway  Development  in 
Massachusetts,"  by  Wm.  E.  McClintock,  Treasurer  of  the 
Winnisimmett  Co.,  Chelsea,  Mass.;  "Brick  Roads,"  by  Will  P. 
Blair,  Secretary  of  the  National  Paving  Brick  Manufacturers' 
Association;  "The  Merits  of  Natural  Asphalt  Roads,"  by  Clif- 
ford Richardson,  Consulting  Engineer,  Barber  Asphalt  Co.; 
"The  Merits  of  Refined  Asphalt  Roads,"  by  Leroy  M.  Law, 
Chemist,  United  States  Asphalt  Refining  Co.;  "City  Pave- 
ments," by  Geo.  W.  Tillson,  Consulting  Engineer  of  the  Bor- 
ough of  Brooklyn,  N.  Y. ;  "Selections  of  Type  for  Road  Sur- 
faces," by  W.  W.  Crosby,  Consulting  Engineer,  Baltimore,  Md.; 
"The  Necessity  of  Scientifically  Trained  Engineers  in  Highway 
Construction,"  by  Dr.  Ira  N.  Hollis,  President  of  Worcester 
Polytechnic  Institute;  "Concrete  Bridges  vs.  Steel  and  Wood," 
by  J.  R.  Worcester,  Consulting  Engineer,  Boston,  Mass. 

Thursday,  Dec.  16 — "The  Selection  of  Materials  for  High- 
way Construction,"  by  Dr.  Joseph  Hyde  Pratt,  State  Geologist, 
North  Carolina;  "Financing  City  Streets,"  by  Nelson  P.  Lewis, 
Chief  Engineer  of  Board  of  Estimate  and  Apportionment,  New 
York  City;  "Providence  and  Her  Highway  Department,"  by 
Joseph  W.  Gainer,  Mayor  of  Providence;  "Milwaukee  County 
Concrete  Roads,"  by  Herbert  R.  Kuelling,  Highway  Commis- 
sioner; "Boston's  Experience  with  Various  Types  of  Street 
Paving,"  by  James  M.  Curley,  Mayor  of  Boston;  "Precautions 
Adopted  by  Dominion  Cities  Against  Extreme  Climatic 
Changes  in  Building  and  Maintaining  Streets,"  by  Thomas 
Cote,  Commissioner  of  Streets,  Montreal;  "The  Organization  of 
Highway  Departments,"  by  W.  H.  Connell,  Chief  of  Bureau  of 
Highways  and  Street  Cleaning  of  Philadelphia. 

Friday,  Dec.  17 — "The  Automobile  and  Its  Relation  to  Good 
Roads,"  by  George  C.  Diehl,  Buffalo,  N.  Y. ;  "The  Type  of  Pave- 
ments Now  Being  Laid  in  New  York  State  Highways,"  by 
Edwin  Duffy,  Commissioner  of  New  York  State  Highway  De- 
partment; "Improved  Granite  Pavements,"  by  Henry  Welles 
Durham,  New  York  City;  "The  Ideal  Road  for  the  Motorist," 
by  Lewis  D.  Speare,  Cambridge,  Mass.;  "The  Interest  of  the 
National  Chamber  of  Commerce  in  the  Good  Roads  Movement," 
by  John  H.  Fahey,  Boston,  Mass.;  "Canada  as  a  Country  for 
Motorists,"  by  W.  H.  Danderand,  Montreal;  "Relation  of  Motor 
Trucks  to  Permanent  Highways,"  by  Wm.  R.  Smith,  President, 
Lane  Construction  Co.,  Meriden,  Conn. 
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High-Pressure  Valve  with  Cast-Iron  Spring 

Two  special  features  of  the   high-pressure   valve  shown 
herewith  are  the  entire  absence  of  packing  and  the  use  of  a 
cast-iron  spring.    This  application  of  cast  iron  is  novel.  The 
springs,  which  are  made  under  the  Knudsen  patent,  have  no 
temper,  so  that  heat  does  not  affect 
them.    Test  springs  show  no  change 
in  tension  or  resilience  after  having 
been  in  regular  use  for  three  years. 

The  nonrising  handle  swivels  on 
the  shoulder  A  and  is  independent  of 
the  main  valve  stem.  A  square 
socket  in  the  handle  turns  a  shank, 
the  lower  end  of  which  fits  over  a 
square  head  on  the  main  threaded 
spindle  B.  This  head  moves  up  and 
down  in  the  recess  of  the  shank  as 
the  valve  C  opens  and  closes.  Be- 
tween the  rigid  and  revolving 
shoulers  at  D  is  a  grooved  ring  of 
bearing  metal,  which  forms  a  con- 
stant seat  and  prevents  the  steam 
or  water  from  rising  above  it.  The 
purpose  of  the  spring  E  is  to  main- 
tain a  tight  contact  between  the 
shoulders  and  the  grooved  ring.  The 
spring  was  tested  to  10,000,000  deflections  in  a  machine  and 
showed  no  set,  calipering  the  same  before  as  after  the  test. 
Many  of  the  valves  are  in  use. 

The  valve  is  for  use  with  high-pressure  steam,  water,  gas 
and  air,  and  also  for  ammonia.  It  is  manufactured  by  the 
Universal  Valve  Co.,  910  South  Michigan  Ave.,  Chicago,  which 
has  also  the  sole  right  to  make  the  springs  previously  de- 
scribed. 


HIGH  -  PRESSURE 
UNPACKED  VALVE 


Small  Pumping  Unit  for  Contractors 

A  small  portable  pumping  unit  of  a  very  serviceable  type 
for  construction  work  is  shown  in  the  illustration.  It  is  so 
light  and  compact  that  it  may  be  drawn  on  hard  road  by  a 
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single  man,  although  of  course  it  is  not  intended  to  be  so 
hauled  generally.  The  unit  is  designed  on  lines  similar  to 
those  of  the  larger  units  which  the  maker,  the  Novo  Engine 
Co  of  Lansing,  Mich.,  has  been  manufacturing  for  some  time 
past,  known  as  Type  U  pumping  outfits.  The  unit  pictured 
consists  of  a  single-cylinder  gasoline  engine  geared  to  the 


throws  in  the  rear  wheel  clutches,  and  the  chain-driven  wind- 
lass winds  up  chains  attached  to  the  two  upper  corners  of 
the  pan,  raising  it  to  the  carrying  position  shown  in  the 
illustration.  A  second  hand-lever  stops  the  raising  of  the 
pan  at  any  elevation,  or  an  automatic  device  stops  the  wind- 
lass at  any  desired  point.  The  dumping  lever  is  operated 
by  the  driver's  left  hand  and  arm  and  raises  the  end  gate, 
permitting  the  snow  to  slide  out  between  the  rear  wheels. 

The  Baker  Manufacturing  Co.  also  makes  a  snow  plow 
that  may  be  attached  to  the  front  of  any  motor  truck  and 
a  four-wheel  trailer  plow  to  be  attached  to  the  rear  of  the 
truck  by  an  offset  hitch.  The  plows  and  wheel  scraper  are 
designed  to  be  used  in  conjunction,  the  plows  pushing  the 
snow  into  winrows  and  the  scraper  loading  and  hauling  it 
away  with  little  or  no  expenditure  of  hand  labor. 

*     *  * 

.  Larsest  Pneumatic  Riveter 

What  is  claimed  to  be  the  largest  pneumatic  riveter  yet 
constructed  has  recently  been  completed  by  the  Hanna  Engi- 
neering Works,  2059  Elston  Ave.,  Chicago.  The  machine, 
shown  in  the  accompanying  view,  weighs  40  tons,  has  a 
reach  of  21  ft.  and  can  exert  a  pressure  of  100  tons  on  the 
rivet  die  with  air  at  100  lb.  per  sq.in.  It  is  intended  to  re- 
place troublesome  hydraulic  machines  for  high-pressure  steam- 
tight  work.  The  riveting  movement  is  accomplished  by  a 
combination  of  toggles,  levers  and  guide  links  until  proper 
pressure    is    reached,    when    further    travel    of    the    die  is 


SMALL  PORTABLE  PUMPING  UNIT  FOR  CONTRACTOR'S 
USE  ON  CONSTRUCTION  WORK 

crankshaft  of  a  small  piston  pump  especially  designed  for 
high  pressures.  The  following  table  gives  the  specifications 
for  these  small  outfits: 


Cyl. 

Diam 

No. 

Hp. 

In. 

61 

Jr. 

2 

62 

li 

2 

63 

li 

3 

64 

2h 

3 

65 

Ik 

4 

66 

4 

4 

67 

4 

5 

68 

6 

5 

Pump 


Stroke, 
In. 
5 
5 
5 
5 
5 
5 
5 
5 


Suet, 
and 
Disch.. 
In. 
1 
1 

li 
li 

n 
u 

2 
2 


Cap., 

Gal. 
per  Hr. 

400 

400 

900 
1,000 
1,800 
1,400 
2,200 
2,200 


Pres- 

Bare 

Shipping 

sure, 

Wt., 

Wt., 

Lb. 

Lb. 

Lb. 

155 

370 

445 

230 

415 

490 

100 

425 

525 

150 

590 

700 

85 

640 

750 

180 

790 

915 

115 

940 

1,150 

170 

1,240 

1,500 

claimed  to 

deliver 

400  gal.  per  min.  against  a  head  of  50  ft.  through  5,000  ft 
of  1-in.  pipe  or  15,000  ft.  of  1%-in.  pipe.  Against  a  head  of 
300  ft.  it  is  claimed  to  deliver  400  gal.  per  min.  through  600 
ft.  of  1-in.  pipe  or  2,000  ft.  of  1%-in.  pipe. 

*     *  * 

Four-Wheel  Scraper  for  Snow  Removal 

Wheel  scraper-excavators  of  the  "Maney"  four-wheel  type, 
made  by  the  Baker  Manufacturing  Co.,  Springfield,  111.,  are 
proving  a  practical  device  on  road  and  street  grading,  rail- 
way excavation,  quarry  stripping,  etc.  These  have  been  made 
with  scraper-bucket  or  pan  capacities  of  %  and  1  cu.yd.  A 
new  scraper  of  the  same  type,  especially  designed  for  handling 
snow    is  now  on  the  market.     It  has  a  pan  capacity  of  4 


MANEY   FOUR-WHEEL   SNOW  SCRAPER 

cuyd  and  can  be  easily  handled  by  two  horses.  The  illus- 
tiation  shows  the  scraper  in  carrying  position.  A  lever  on 
the  right-hand  side  of  the  machine  (shown  in  illustration) 
throws  out  the  spool  clutches  and  allows  the  pan  to  drop 
into  loading  position.  A  movement  of  the  lever  in  the  oppo- 
site direction  stops  the  pan  at  any  point.  The  pan  turns 
and  swings  about  an  axis  at  one  edge  of  the  pan,  which  is 
suspended   by   chains   to   the    scraper   frame.     A  foot-lever 


LARGEST  PNEUMATIC  RIVETER 

made  by  a  simple  lever  movement.  The  total  cylinder  travel 
is  22  in.  and  the  die  movement  5%  in.  The  toggle  action  goes 
with  the  first  U-in.  cylinder  travel  and  4%  m.  of  die 
movement. 

*     *  * 
Extra-Strong  Road  Grader 

A  road  grader  especially  constructed  for  hauling  with  trac- 
tors or  steam  road  rollers  has  recently  been  placed  on  the 
market   by  the  Western  Wheeled   Scraper   Co.,   Aurora  IU 
Heavy  Z-bars  are  used  for  the  main  frame  and  all  ng  d  con 
nections  are  made  with  %-in.  rivets  ins  tead  of  bo  Its.  The 
front  wheels  are  34  in.  in  diameter,  made  of  steel  with  sta» 
gered  spokes,  and  the  rear  wheels  are  44  in.  in  diameter.  The 
grader  blade  is  not  rigidly  attached  to  the  blade  bea™ but 
has  a  lateral  play  of  22  in.  in  either  direction     This  adjust 
ment  of  the  blade  is  automatic  and  is  controlled  by  the  posi 
tion  of  heavy  stay  chains.    It  is  designed  to  bring  the  po  n 
of  greatest  resistance  on  the  cutting  edge  in  line  with  the 
direction  of  draft  and  thus  prevent  the  tremendous  leveiage 
and   strain   which   rack   most   tractor-drawn   machines.  An 
18-in.  extension  is  provided  for  each  end  of  the  blade.  This 
is   of   special   shape   for   cutting   new    or   cleaning   out  oia 
ditches    undermining  embankments  or  filling  in  old  ditches. 
With  this  attachment  the  machine  will  cut  to  a  maximum  of 
4  ft.  outside  of  the  wheels.    This  grader  is  known  as  No.  10. 
It  weighs  6,400  lb.  and  is  18  ft.  over  all. 
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Tn  the  City  of  Washington  there  is  now  being  built 
a  long-span  concrete  arch  bridge  which  is  interesting 
not  only  tor  its  structure  and  appearance  but  also  because 
it  incloses  one  of  the  unique  bridges  of  this  country— 
the  old  water-main  arch  which  for  many  years  carried 
the  entire  water-supply  of  the  city  across  Eock  Creek  on 
the  line  of  Pennsylvania  Ave.  This  arch,  which  is  shown 
hi  Fig.  I,  was  built  in  the  early  fifties'  of  the  last  century 
as  the  main  line  of  the  Washington  Aqueduct,  and  until 
the  construction  of  the  tunnels  to  the  reservoirs  on  the 
north  and  east  of  the  city,  it  conveyed  all  the  water  to 
the  principal  section  of  the  city.  Since  these  reservoirs 
were  built  the  mains  have  been  used  only  to  take  back 
filtered  water  from  the  plant  east  of  the  city  to  that 
section  lying  west  of  Rock  Creek  valley.  While  primarily 
intended  for  an  aqueduct,  the  creek  crossing  was  also 


utilized  as  a  highway  bridge  and  for  many  years  formed 
the  only  connection  between  the  two  parts  of  the  city 

As  shown  m  Figs.  1  and  2,  the  old  bridge  consisted  of 
two  4-ft.  mams  made  up  of  Hanged  cast-iron  pipe  arched 
to  a  200-ft.  span  and  carrying  through  the  medium  of 
some  very  peculiar  wrought-iron  bracing  a  timber  floor 
forming  a  26-ft.  highway.  The  pipes  were  special  cast- 
ings of  2-in.  metal  with  heavy  bolted  flanges  covered  with 
the  ornamental  bands  shown  in  the  view.  The  spandrel 
frame  was  mostly  of  wrought-iron  I-beams.  In  all  the 
years  this  pipe  has  been  in  service  its  leakage  has  been 
practically  negligible. 

The  demands  of  traffic  required  a  new  bridge.  At 
the  same  time  it  was  felt  desirable  to  conserve  the  old 
water-main  arch,  mainly  for  carrying  an  emergency  raw- 
water  supply  from  the  river  in  ease  the  filtration  plant 


FIG.  1.   OLD  COMBINATION  WATER-MAIN  AND  HIGHWAY  BRIDGE  ACROSS  ROCK  CREEK  AT  WASHINGTON,  D  C. 
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or  its  connecting  tunnels  were  ever  put  out  of  service. 
Consequently,  a  design  for  a  new  bridge  was  prepared 
winch  utilized  the  old  abutments  and  concealed— though 
it  did  not  support— the  old  arch.  In  this  bridge,  which 
is  now  under  construction,  the  pipe  arch  remains  self- 
supporting. 

The  right-hand  half  of  the  elevation  in  Fig.  2  shows 
the  new  bridge,  and  the  other  drawings  in  that  figure 
illustrate  the  way  in  which  the  old  main  is  cared  for. 
The  new  arch  is  of  reinforced  concrete,  with  a  204-ft. 
clear  span  and  31-ft.  rise.  On  account  of  conditions 
dictated  by  the  present  topography  and  the  proposed 
location  of  a  new  parkway  which  passes  under  the  bridge, 


WEST 


each  new  arch  rib  has  a  separate  abutment  block,  which 
is  carried  to  solid  rock  through  the  masonry  of  the  old 
abutment.  The  showing  faces  and  balustrade  of  the  new 
bridge  are  of  cut  granite. 

The  pipe  arches  in  the  old  bridge  were  connected  by 
a  thorough  system  of  counterbraces,  which  interfered 
somewhat  with  the  layout  of  the  new  bridge.  It  was  felt, 
however,  that  some  cross-bracing  of  the  pipes  was  neces- 
sary, so  the  bracing  shown  in  detail  in  Fig.  2  was 
adopted.  All  the  old  bracing  was  removed  and  new  struts 
were  fitted  into  bands  placed  around  the  pipes. 

In  construction,  all  of  the  old  bridge  except  the  pipes 
was  removed  and  the  new  concrete  poured  into  forms 
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FIG.  2.   DETAILS  OF  NEW  AND  OLD  PENNSYLVANIA  AVE.  ROCK  CREEK  BRIDGES,  WASHINGTON,  D.  C 


it  was  not  possible  to  clear  the  arch  to  the  old  abutments, 
which  were  utilized  also  for  the  new  abutments;  a  false 
abutment  face  was  therefore  built  in  front  of  the  real 
abutment  on  each  side.  Thus  the  showing  arch  is  only 
of  164-ft.  span  and  19-ft.  rise. 

The  new  arch  is  made  up  of  five  ribs  dimensioned 
as  shown  in  Fig.  2  and  spaced  so  as  just  to  avoid 
the  water  mains  of  the  old  arch.  In  elevation  the  new 
arch  is  curved  so  as  to  conceal  the  pipes,  and  the  five 
ribs  are  connected  by  an  intrados  shell  which  not  only 
serves  as  cross-bracing  but  also  completely  covers  the 
pipes  except  for  a  very  short  distance  near  the  crown 
where  the  lower  surface  of  the  pipes  comes  too  near  the 
intrados  of  the  concrete  arch.  For  this  short  length  the 
pipe  will  be  painted  to  resemble  the  concrete. 

The  roadway  of  the  new  arch,  carried  on  reinforced- 
concrete  spandrel  columns  and  girders,  is  70  ft.  wide, 
and  provides  a  50-ft.  roadway  with  space  for  two  car 
tracks  and  two  10-ft.  sidewalks.    As  shown  in  the  plan 


resting  on  regular  timber  centers  footing  in  the  creek 
bed  and  valley. 

The  bridoe  was  designed  and  is  being  built,  under 
the  direction  of  David  E.  McComb,  Engineer  of  Bridges 
of  the  District  of  Columbia,  by  the  Hardaway  Construc- 
tion Co.,  of  Columbus,  Ga.  Its  total  cost  will  be  about 
$125,000.  It'will  be  used  both  for  a  highway  and  street 
railway  crossing. 

W. 

The  Expenses  of  the  Sanitary  District  of  Chicago  for  the 

year  1914  amounted  to  $7,316,200.  Of  this  total,  *2  325.348  was 
for  construction  work  (exclusive  of  land),  $1,706,000  for  re- 
tiring bonds,  and  $1,508,605  for  the  ^^^ffSSlor  til 
largest  item  in  construction  work  was  $1,322,051  toi  tne 
Calumet-Sag  channel.  The  receipts  for  the  year  were  $6 - 
581,437,  of  which  $5,0S8,874  was  in  taxes.  With  a  balance  of 
$1,313,117  on  hand  at  the  end  of  1913,  the  total  receipts  for 
1914  were  $7,894,554,  leaving  a  balance  of  $578,355.  For  the 
whole  period  of  the  existence  of  the  Sanitary  District  of  Chi- 
cago to  the  end  of  1914,  the  financial  operations  have  been  as 
Xs:  Expenditures,  $76,555,179;  receipts,  $80  642 ,472.  bal- 
ance (including  money  due  from  the  city,  etc.).  J4.US /.<s.»J. 
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Auatosmattfic  P^mps  aim  B®s&©ia 
Psre^eiat  Sewes3  Fll<D<o>dliin\g>* 
By  E.  S.  DoKEf 
A  section  of  the  South  End  in  Boston  has  remained 
without  a  complete  system  of  drainage  for  the  past  50 
years.  This  area  comprises  several  blocks  in  the  vicin- 
ity of  Albany  St.  and  Union  Park.  The  territory  con- 
tains about  190  acres  laid  out  on  the  alleyway  plan.  The 
streets  are  below  high  tide,  and  the  cellars  are  below 
high-water  level  in  the  main  sewers.  The  sewers  are 
built  on  a  combined  scheme  delivering  dry-weather  flow 
mto  the  .East  Side  intercepting  sewer  in  Albany  St.  and 
storm  flow  into  South  Bay.  The  interceptor  can  carry 
away  only  a  small  fraction  of  the  storm  runoff,  and  when 
a  Ion g-con tinned  rain  coincides  with  a  high  spring  tide, 
the  district  is  badly  flooded. 

The  peculiar  conditions  in  this  district  trace  hack  to 
the  existence  of  old  tide-mill  ponds  here.    One  pond  was 
used  as  a  receiving  basin  to  take. the  discharge  from  the 
oilier  pond  at  periods  of  high  water.    This  basin  became  a 
huge  storage  reservoir  protected  from  high  tides  and  af- 
forded a  low  outlet  for  sewers  that  were  built  to  drain 
the  land  made  by  filling  the  Hats.    In  time  the  basin 
became  a  gigantic  cesspool  so  that  arrangements  had  to 
be  made  to  drain  it.     Filling  in  the  basin  itself  to 
accommodate  the  crowding  districts  began  about  1860. 
The  plan  was  adopted  of  turning  the  drainage  of  the 
district  into  South  Bay  and  building  the  main  sewers 
large  enough  to  afford  some  storage  at  high  tide.  The 
sewer  system  was  adequate  to  discharge  the  storm  water 
of  heavy  rains  at  low  tide,  and  the  storage  capacity  was 
sufficient  for  short,  violent  showers  at  high  tide,  but 
when  a  heavy  rain  lasted  over  a  high  tide,  the  storm 
water  and  sewage  ran  back  into  the  low  basements,  yards 
and  alleys  until  the  next  low  tide.    Some  assistance  was 
rendered  by  the  connection  with  the  intercepting  sewer 
mentioned,  but  flooding  Avas  not  prevented. 

It  was  long  realized  that  nothing  effective  could  be 
done  except  by  pumping,  but  in  the  older  days  this  re- 
quired a  steam  station  (particularly  difficult  and  ex- 
pensive to  maintain  on  account  of  the  intermittent  char- 
acter of  service),  but  with  the  development  of  centrifugal 
pumps,  electric  motors  and  automatic  electric  control  the 
problem  was  taken  up  again  by  the  City  Sewer  Division. 

Tbe  district  was  already  completely  sewered.  Only 
those  portions  of  the  district  which  suffered  most  were 
to  be  reached  by  a  low-level  system  of  sewers  connecting 
to  the  pumping  station.  A  new  main  sewer  for  the 
flooded  district  was  required,  and  this  was  secured  by 
rebuilding  tbe  Union  Park  St.  line,  an  old  wooden  sewer 
in  rotten  condition.  This  was  built  of  a  peculiar  sec- 
tion—it might  be  called  a  sewer  with  a  horizontal  sep- 
tum. One  sewer  was  superimposed  on  the  other,  the 
top  one  taking  flow  from  street  surfaces  and  parts  of 
the  districts  high  enough  to  drain  by  gravitv  while  the 
lower  one  cared  for  all  those  areas'  that'  would  not 
dram  at  high  tide,  and  it  connected  with  the  pumping 
station.  Tbe  top  sewer  was  built  at  tbe  same  elevation 
as  tbe  old  line  which  it  replaced.  It  discharges  its 
dry-weather  flow  into  the  interceptor  through  a  sump 
and  regulator.    When  the  interceptor  is  full,  the  storm 


flow  goes  tb rough  an  overflow  outlet  to  the  South  Bay 
operating  in  all  respects  like  tbe  old  line.  The  low- 
level  section  underneath  tbe  top  sewer  ali?o  connects  witli 
the  interceptor  and  discharges  dry-weather  How  into  h 
as  long  as  tbe  interceptor  will  receive  it.  When  it  be- 
gins to  be  backflooded,  a  tide  gate  closes  and  diverts  tbe 
flow  over  weirs  into  tbe  pump  wells  of  tbe  pumping  sta- 
tion, whereupon  tbe  pumps  start  up  automatically  and 
eject  tbe  flow  into  South  Bay  through  an  outlet  con- 
duit separate  from  tbe  overflow  outlet  of  tbe  sewer. 

Tbe  station  lias  three  36-in.  and  one  26-in.  centrifu- 
gal pumps,  giving  a  total  capacity  of  l().-),000  gal.  per 
min.  against  a  bead  of  13y2  ft.  It  is  tbe  largest  auto- 
matic station  in  tbe  world.  One  36-in.  pump  is  re- 
garded as  a  spare  unit,  making  the  normal  capacity  of 
tbe  station  75,000  gal.  per  min.  Each  36-in.  pump  is 
driven  by  a  150-hp.  constant-speed  induction  motor  tak- 
ing tbree-phase  60-cycle  current  at  410  volts.  Tbe  36-in. 
pump  has  a  75-hp.  motor,  making  tbe  total  power  re- 
quired for  tbe  station  .52.-,  bp.  Each  motor  is  thrown 
into  operation  by  a  float-actuated  switch  set  for  a  Jived 
elevation  of  tbe  sewage  in  tbe  pump  well. 

The  foundations  for  tbe  station  presented  a  problem, 
the  underlying  material  for  37.5  ft.  being  a  soft  silt 
except  for  a  few  feet  of  gravel,  clay  and  ash  filling  on 
top.  There  was  a  substratum  of  3.5  ft.  of  stiff  blue  clay 
and  under  this  a  soft  clay  or  silt  to  hard  bottom  at  80 
ft.  depth.  As  the  pit  for  the  substructure  was  sheeted 
with  6-in.  grooved  and  splined  Georgia  pine  driven  to 
the  clay  stratum  and  as  the  foundation  was  to  be  a  raft 
of  reinforced  concrete  3  ft.  thick,  it  was  finally  deter- 
mined to  drive  25-ft.  piles  to  bear  a  load  of  8  tons  each. 
The  concrete  was  mixed  with  integral  waterproofing  (li- 
quid). Tbe  treatment  lias  been  successful;  a  few  small 
leaks  developed,  but  were  stopped. 

Tbe  capacity  of  the  station  is  not  only  ample,  but 
has  some  surplus,  since  tbe  limits  of  ultimate  extension 
of  tbe  pumping  system  are  indeterminate. 

Just  after  the  station  was  put  in  operation  a  phe- 
nomenal rain  gave  a  fair  test.  One  26-  and  one  36-in. 
pump  were  called  into  action.  Tbe  tide  was  falling 
however,  and  tbe  maximum  test  is  yet  to  come  with  a 
rising  tide  and  such  a  rain. 

The  contract  price  of  the  machinery  was  $35,856.  Tbe 
building,  including  substructure,  cost  $.50,000.  Tbe  total 
cost  of  the  project,  sewers  and  all.  is  about  $400,001). 
Extensions  in  sight  may  add  $125,000. 

m 
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fFormer  Thief  Engineer,  Division  of  Sewers,  Boston.  Mass. 


A  62-Ton  Traveling  Stift-Lear  Derrick  for  the  new  harbor 
works  at  Valparaiso,  Chile,  will  place  massive  concrete  blocks 
and  will  handle  a  grab  bucket  with  the  auxiliary  hoist.  It  can 
hoist  62  tons  at  a  00-ft.  radius  with  a  speed  of  10  ft.  per  min. 
For  10-ton  loads  the  speed  is  50  ft.  per  min.  with  the  main 
hoist  or  60  ft.  with  the  auxiliary  hoist  (single  rope).  The 
swinging  is  done  at  190  ft.  per  min.  (at  the  hook),  and  the 
traveling  speed  is  40  ft.  per  min.  The  foot  of  the  box-girder 
mast  has  a  ball-bearing  with  50  balls  2  in.  diameter  in  two 
rings.  The  boom,  stiff-legs  and  sills  are  of  box-lattice  con- 
struction. For  hoisting,  topping  and  traveling  there  is  a 
10y2xl6-in.  engine  controlled  by  a  hydraulic  brake  having  oil 
cylinders.  The  SxlO-in.  swinging  engine  is  controlled  by  a 
foot  lever.  Steam  is  supplied  by  a  vertical  boiler.  The  mast 
is  seated  on  a  bedplate  carried  between  two  six-wheel  trucks, 
and  there  is  an  eight-wheel  truck  under  the  heel  of  each  stilt 
leg.  These  trucks  have  30-in.  wheels  and  are  on  tracks  of  5  ft. 
6  in.  gage.  For  work  with  the  boom  at  right  angles  to  the 
rails  there  are  two  tracks  60  ft.  c.  to  c,  but  where  the  boom 
works  parallel  with  the  rails  there  are  three  tracks  35  ft. 
c.  to  c.  of  the  outer  tracks.  This  machine  was  built  by  Joseph 
Booth  &  Bros.,  of  Rodley,  England,  for  S.  Pearson  .>;•  Sons. 
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Solid  floors  with  ballasted  tracks  are  not  generally  used 
on  large  railway  bridges,  and  this  construction  is  there- 
fore a  rather  notable  feature  of  the  reconstructed  bridge 
of  the  Atchison,  Topeka  &  Santa  Fe  Ry.  crossing  the 
Missouri  River  at  Sibley,  Mo. 

The  Sibley  bridge  was  built  in  1887.  In  1914-15  the 
superstructure  was  renewed  in  order  to  provide  for  the 
heavier  loading  of  modern  locomotives  and  trains.  The 
new  bridge  is  designed  for  Cooper's  E-60  loading,  while 
the  loading  for  the  old  bridge  was  equivalent  to  Cooper's 
E-24.  This  part  of  the  railway  is  double  track,  but 
the  two  tracks  are  gauntleted  across  the  bridge,  as  the 
original  pneumatic  caissons  were  too  short  to  permit  of 
widening  the  piers  to  carry  a  double-track  superstruc- 
ture. The  bridge  comprises  three  through-truss  channel 
spans  of  396  ft.,  a  deck  truss  span  of  247  ft.,  two  deck 
truss  spans  of  172  ft.  6  in.,  three  plate-girder  spans 
of  80  and  100  1't.  at  the  west  and  an  east  approach  via- 
duct about  2,000  ft.  in  length. 

The  floor  on  the  through-truss  spans,  Fig.  1,  has  a 
close  deck  of  timbers,  4x8  in.,  laid  flat,  with  every  fifth 
timber  secured  to  the  track  stringers  by  hook  bolts.  The 
timbers  are  16  and  18  ft.  long.  The  ends  of  the  tim- 
bers rest  upon  I-beam  jack  stringers.  Upon  this  deck 
is  a  bed  of  stone  ballast,  6  in.  thick  at  the  ends  of  the 
span  and  8y4  in.  at  the  middle.  This  is  held  in  place 
by  a  6xl0-in.  curb  timber  at  one  side  and  by  a  raised 
plank  walk  at  the  other  side.  The  walk  is  covered  with 
3  in.  of  stone  screenings.  The  curb  is  held  by  straps 
secured  to  it  and  to  the  floor  by  lagscrews.  Blocking  is 
required  around  the  gussets  connecting  the  floor-beams 
and  truss  posts. 

On  the  deck  truss  spans,  Fig.  2,  the  floor  timbers  also 
rest  upon  the  track  stringers,  while  their  ends  are  car- 
ried by  6xl0-in.  timbers  laid  along  the  chords.  Ail  the 
floor  timbers  are  18  ft.  long,  their  ends  carrying  the 
walk,  which  has  curbs  to  hold  the  screenings  in  place. 

The  floor  on  the  girder  spans  and  viaduct  is  of  rather 
different  construction,  as  shown  in  Fig.  3.  The  trans- 
verse timbers  are  8x8  in.,  laid  directly  upon  the  girders, 
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ELEVATION  OUTSIDE  OF  SIDEWALK 


FIG.  2.    SOLID  FLOOR  ON  DECK  TRUSS  SPANS  OP  THE  SIBLEY  BRIDGE 


PART  SECTION  AT 
_JI_  A-A 

PIG.  1.    SOLID  FLOOR  AND  BALLASTED  TRACK  ON  THE 
396-FT.   THROUGH-TRUSS  SPANS  OP  THE 
SIBLEY  BRIDGE 

being  bored  out  on  the  under  side  to  fit  the  rivet  heads. 
The  curbs  or  guard  timbers  are  6x10  in.  The  floor  tim- 
bers are  14  ft.  long,  except  that  every  sixth  timber  is 
16  ft.  and  set  in  6  in.  from  one  end  of  the  other  timbers, 
so  as  to  give  a  projection  of  2  ft.  6  in.  to  carry  a  con- 
tinuous walk  of  three  planks.  This  walk  is  covered  with 
3  in.  of  stone  screenings  between  the  guard  timber  and 
an  outer  curb,  2x6  in.  A  hand  railing  runs  along  this 
walk. 

At  intervals  on  the  approach  there  are  handcar  plat- 
forms. Each  has  four  timbers,  6x8  in.,  24  ft.  long  (form- 
ing long  deck  timbers).    The  outer  ends  of  these  are 

DO  ' 

supported  by  inclined  struts  footed  upon  the  bottom  chord 
of  the  girder.  Across  these  are  3x6-in.  joists  carrying 
a  floor  of  2x6-in.  planks,  on  which  is 
a  3-in.  layer  of  stone  ballast. 

All  the  timber  is  creosoted  pine. 
Where  it  has  to  he  cut  for  framing, 
the  surfaces  are  given  two  coats  of  a 
hot  solution  composed  of  1  part  creo- 
sote oil  and  3  parts  heavy  road  oil. 

The  track  on  all  the  spans  has  two 
pairs  of  90-lb.  rails  (gauntleted  7  in. 
over  gage  lines)  on  ^2-in.  tie-plates, 
long  enough  to  carry  both  rails.  The 
ties  are  9x6%  in.,  9  ft.  long,  spaced 
18  in.  c.  to  c.  The  depth  of  stone 
ballast  is  6  to  6%  in.  on  the  8x8-in. 
floor  of  the  deck  spans  and  viaduct 
and  8V4  in.  on  the  4x8-in.  floor  of 
the  truss  spans.  The  weight  of  track, 
ballast  and  deck  is  about  2,100  lb.  per 
lin.ft.  on  all  spans. 

It  is  of  interest  to  compare  the 
economy  of  the  ballasted  deck  with 
that  of  the  ordinary  open  deck.  After 
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taking  into  account  the  interest  on  the  increased  cost 
of  the  ballasted  deck  and  the  cost  of  lining  and  surfac- 
ing track,  the  total  annual  maintenance  charge  for  this 


/6'7Jmbers 
"set in  6" 


8  h2x8x/8' 
Bracing. 

DETAILS  OF  HAND-CAR  PLATFORMS  ON  VIADUCT 

FIG.  3.    SOLID  FLOOR  ON  GIRDER  SPANS  AND  VIADUCT 
APPROACH  OP  THE  SIBLEY  BRIDGE 

construction  shows  a  very  good  margin  of  profit  over 
that  for  the  open-deck  construction  on  the  old  bridge. 

The  bridge  (with  its  solid  floor)  was  designed  by  A. 
F.  Robinson,  Bridge  Engineer,  Atchison,  Topeka  &  Santa 
Fe  Ry.  system. 

m 

CMcag©8©  Public-Utility 

A  utility-service  subway  is  now  being  constructed  at 
Chicago  as  one  of  the  auxiliary  works  for  the  new  union 
railway  station  at  Canal  and  Adams  St.  It  is  of  rectangu- 
lar section,  4  and  6  ft.  wide  inside  and  8  ft.  in  clear  height, 
as  shown  in  the  drawing  herewith.  It  is  of  reinforced' 
concrete,  with  10-in.  sides  and  12-in.  roof  and  floor, 
the  latter  having  a  fall  of  1  in.  at  the  center  for  drainage! 
The  reinforcement  consists  of  i/2-in.  deformed  bars.  The 
subway  will  contain  water  pipes  (suspended  from  the 
roof),  pneumatic  mail  tubes-  and  electric  conduits.  The 
latter  will  provide  for  the  city's  lighting,  bridge  operat- 
ing and  fire-  and  police-alarm  services,  the  telephone  and 
electric-light  companies  and  the  services  of  the  Sanitary 
District  of  Chicago. 

The  subway  is  about  four  blocks  in  length  and  is  in 
the  roadway,  with  one  side  adjacent  to  the  curb  line.  A 
curious  feature  in  the  construction  is  that  part  of  the 
work  is  built  above  the  present  street  grade.  This  is  due 
to  the  fact  that  the  construction  of  the  new  station  will 
involve  raising  the  grade  of  adjacent  streets.  In  this 
way  one  side  of  the  subway  is  built  on  the  existing  walls 
at  the  curb  line  (for  sub-sidewalk  areas) .  These  walls  are 
faced  with  i/2-m.  cement  mortar  when  they  form  the  side 
of  the  subway,  and  are  strengthened  by  concrete  on  the 
rear  side  where  necessary.  Some  of  the  typical  sec- 
tions of  this  part  of  the  work  are  shown  in  the  drawing 
Manholes  are  provided  at  intervals.  At  Washington  and 
Canal  St.  there  will  be  a  vault  for  the  various  utilities 
as  shown  in  the  lower  section  of  the  drawino-. 


Part  of  the  work  was  built  in  the  open,  a  steam-oper- 
ated portable  concrete  mixer  being  placed  in  the  street 
and  concrete  distributed  by  wheeled  carts  on  buggies. 
Where  the  subway  runs  along  the  side  of  the  Chicago  & 
Northwestern  Ry.  terminal,  the  concrete  was  obtained 
from  a  plant  erected  for  work  on  the  union  station,  being 
spouted  across  the  street  to  a  hopper  from  which  the 
buggies  were  filled.  The  crossing  of  Madison  St.,  with 
its  heavy  traffic,  was  effected  by  tunneling  under  the  road- 
way, timbers  being  placed  to  support  the  street-car  tracks. 

The  cost  is  paid  mainly  by  the  Union  Station  Co.,  but 
the  city  pays  for  a  portion  of  it  and  the  plans  are  ap- 
proved jointly  by  Thomas  Rodd,  Chief  Engineer  of  the 
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SECTION  A-A 


UTILITY -SERVICE  SUBWAY  IN  CHICAGO 

company,  and  John  Eric-son,  City  Engineer.  The  con- 
struction is  under  the  direction  of  A.  J.  Hammond,  As- 
sistant Engineer  for  the  Union  Station  Co.  The  con- 
tractor is  the  W.  J.  Newman  Co.,  of  Chicago,  which  is 
doing  the  work  in  connection  with  other  work  auxiliary  to 
the  building  of  the  new  station. 

t  1Six_wheel  M«*««-  Trucks  and  motor  buses  are  suggested  by 
John  Rlekie,  writing  in  "The  Engineer,"  of  London,  as  a 
means  of  reducing  the  destructive  effects  of  such  vehicles 
upon  the  public  roads.  He  disapproves  of  the  twin-wheel  (or 
broad  wheel  with  two  separate  tires)  now  commonly  used,  as 
he  considers  it  destructive  to  both  the  tires  and 'the  road 
since  under  certain  conditions  of  surface  each  tire  may  have 
to  carry  50%  more  load  than  that  for  which  it  is  designed 
Instead  of  the  six  tires  on  four  wheels  he  would  have  them 
on  six  wheels,  while  for  very  heavy  loads  he  prefers  eight 
wheels.  The  springs  could  be  connected  by  equalizing  levers, 
as  in  railway  practice,  so  as  to  give  an  equal  distribution  of 
the  load  upon  the  wheels.  No  plans  are  given,  but  it  is 
stated  that  such  a  wheel  arrangement  can  be  designed  with- 
out difficulty,  and  that  part  or  all  of  the  wheels  could  be 
driven,  coupled  or  steered. 
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To  test  the  permanency  of  concrete  pavement  under 
ordinary  traffic,  to  investigate  its  adaptability  to  local 
climatic  conditions  and  to  determine  the  most  economic 
design,  a  3,000-ft.  stretch  of  experimental  pavement  was 
laid  on  the  county  road  between  Sacramento  and  River- 
bank,  Calif.,  in  September,  1912.  Climatic  conditions  in 
this  section  show  less  fluctuation  than  in  .Eastern  states, 
the  extreme  temperatures  ordinarily  being  between  35 
and  100°  F. 

( )n  the  road  selected  traffic  conditions  are  such  as  would 
be  expected  on  any  country  thoroughfare  leading  into  a 
large  city.  Farm  wagons  traveling  loaded  in  both  direc- 
tions, motor  trucks,  light  horse-drawn  vehicles  and  auto- 
mobiles all  use  the  road  in  numbers  which  constitute 
"medium"  traffic.  About  100  heavy  wagons  is  an  average 
for  most  days. 

Construction  Methods  of  Experimental  Pavement 

Flic  pavement  lias  a  uniform  width  of  18  ft.,  with  a 
crown  of  3  in.,  sloping  to  the  sides  at  a  uniform  rate  of 
%  in.  per  ft.  For  half  the  length  of  the  roadway  the 
subgrade  below  the  westerly  portion  is  a  heavy  clay  loam, 
while  the  easterly  end  was  laid  over  an  existing  macadam 
road.  All  of  the  subgrade,  after  being  trimmed,  was 
thoroughly  compacted  by  sprinkling  and  rolling  with  an 
8-ton  steam  roller.  To  prevent  the  absorption  of  water 
Prom  the  concrete  the  subgrade  was  again  well  moistened 
just  before  placing  the  concrete. 

Portland  cement  which  complied  with  the  standard 
lests  prescribed  by  the  American  Society  of  Civil  Engi- 
neers was  used  throughout.  Two  varieties  of  local  sand 
— one  sharp,  coarse  and  well  graded,  from  the  Yuba 
bi\er;  the  other  hue  and  interspersed  with  mica,  from 
the  Sacramento  River — were  used. 

Six  of  the  sections  tested  had  a  thickness  of  6  in.;  two 
were  5  in.  and  three  4-  in.  thick.  On  four  sections  a  light 
wire-mesh  reinforcement  was  used.  This  had  a  sectional 
area  of  0.1  of  1%  to  1  %  of  the  cross-sectional  area  of  the 
concrete.  Its  function  was  not  to  withstand  shrinkage 
stresses  but  rather  to  bind  the  concrete. 

Pour  types  of  expansion  joints  were  tried — plain  joints, 
oiled,  spaced  at  10,  20,  30  and  40  ft.  respectively;  joints 


•  paper;  ^4 -in.  joints  tilled  with  bitumen,  and  %- 


of  tar  paper  ;  i  _ 

joints  with  edges  protected  by. soft  steel  plates,  and  one 
section  bad  no  expansion  joints.  Joints  of  the  first  three 
types  were  laid  diagonally  in  some  places  and  at  right 
angles  to  the  axis  of  the  road  in  others.  The  metal- 
protected  joints  were  laid  at  right  angles  to  the  roadway. 

The  pavement  surface  was  of  six  varieties — (a)  rough- 
ened with  wire. brooms;  (b)  pitted  with  embossed  tamper; 
(c)  checkered,  grooved  pattern,  checks  (i  in.  square;  (d) 
plain  concrete  surface;  (e)  sanded  surface ;  (f)  surface 


covered  with 
screenings. 


a  iVm. 


coat  of  bitumen  and  fine  rock 


The  sections  of  experimental  pavement  run  from  east 
to  west.  The  condition  of  each  section  in  September  of 
the  present  year  is  briefly  described  as  follows: 

♦Assistant  City  Engineer,  San  Francisco,  Calif. 


Section  0 — Length,  600  ft.;  thickness,  6  in.;  mixture. 
1:2:5;  reinforcement,  none;  expansion  joints  of  oiled 
paper  and  plain  oiled  joint;  surface  grooved  with  tampers. 
This  section  is  in  excellent  condition,  shows  no  evidence 
of  disintegration,  cracking  or  chipping  at  the  expansion 
jf)int.   It  is  the  best-appearing  section  on  the  entire  road. 

Section  1 — Length,  200  ft.;  thickness,  6  in.;  mixture, 
1 :  2y2  :  6 ;  reinforcement,  none ;  expansion  joints,  ^-in. 
spaces  filled  with  bitumen  and  screenings;  surface  oiled 
and  sanded.  Over  one-half  of  the  surface  carpet  is  worn 
off  in  patches.  The  exposed  concrete  surface  is  in  good 
condition  and  no  cracks  can  be  seen.  The  section  would 
have  been  better  bad  no  oil  been  placed  upon  the  surface. 

Section  2 — Length,  200  ft.;  thickness,  6  in.;  mixture, 
1:3:6;  reinforcement,  No.  12  wire  mesh;  expansion 
joints,  Vi-m.  spaces  filled  with  bitumen  and  screenings; 
surface,  %  in.  thick,  of  bitumen  and  screenings.  About 
half  the  asphalt  surface  has  been  worn  off  and  the  exposed 
concrete  shows  no  signs  of  deterioration,  nor  any  variation 
in  wear.    No  cracks  appear  in  the  entire  section. 

Section  3 — Length,  300  ft.;  thickness,  6  in.;  mixture, 
l:2y2:5y2;  reinforcement,  none;  expansion  joints,  V4- 
in.  spaces  filled  with  bitumen  and  screenings ;  surface, 
%  in.,  bitumen  and  screenings.  About  half  the  bitumin- 
ous surface  has  been  worn  off  and  the  concrete  surface 
shows  signs  of  wear.  Several  of  the  expansion  joints  are 
cracked  at  the  edge  and  exposed;  one  especially  poor  spot 
is  shown  in  Fig.  2.  Transverse  cracks  appear  across  the 
surface,  which  is  somewhat  uneven.    Evidently  the  poor 
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FIG.  1.     SECTION  6  OF  THE  EXPERIMENTAL  CONCRETE 
ROAD.  RIVER  BANK.  LOOKING  WEST 
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condition  of  the  pavement  is  due  to  the  lack  of  sufficient 
cement  in  the  concrete. 

Section  4 — Length,  275  ft.;  thickness,  6  in.;  mixture, 
1:  2y2:  6;  reinforcement,  none;  diagonal  expansion  joints 
filled  with  a  single  thickness  of  tarred  paper.  This  sec- 
tion is  in  good  condition,  the  only  defect  being  that  sev- 
eral of  the  expansion  joints  are  badly  chipped. 

Section  5— Length,  247  ft,;  thickness,  4  in.;  mixture, 
1:2:4;  reinforcement,  No.  7  triangular  mesh;  oiled  ex- 
pansion joints;  surface  roughened  with  grooved  tampers. 
This  entire  section  is  in  good  condition  except  for  the 
slight  settlement  adjoining  a  culvert,  where  C  •  subsoil 
apparently  was  insufficiently  tamped. 

Section  6— Length,  250  ft. ;  thickness,  4  in. ;  mixture, 
l:2:4y2;  reinforcement,  none;  expansion  joints,  partly 
tarred  paper  and  the  remainder  oiled  ;  surface  broomed. 
Fig.  1  shows  the  general  condition  of  this  section.  Longi- 
tudinal cracks  extend  throughout  practically  the  entire 
length,  and  many  transverse  cracks  have  appeared.  The 
surface  is  badly  disintegrated  and  the  expansion  joints 
badly  fractured.  Some  of  the  surface  was  later  covered 
with  oil,  which  has  almost  entirely  worn  off.   This  section 


FIG.  2.     SECTION  3  OF  THE  EXPERIMENTAL  CONCRETE 
ROAD,  RIVERBANK,  YOLO  COUNTY,  CALIP. 

is  at  the  beginning  of  the  westerly  half  of  the  road,  where 
the  foundation  is  clay  and  loam. 

Section  7— Length,  250  ft. ;  thickness,  6  in. ;  mixture, 
1:2:5;  reinforcement,  none;  expansion  joints,  oiled; 
surface  roughened  with  grooved  tampers  and  oiled.  The 
oil  covering  is  worn  off  in  large  patches  throughout  the 
entire  section,  exposing  a  clean  concrete  surface.  There 
are  several  longitudinal  cracks,  one  of  which  is  1  in  wide 

Section  8— Length,  260  ft.;  thickness,  5  in.;  mixture, 
1:8%:  6;  reinforcement,  triangular  mesh;  expansion 
joints,  double  thickness  of  tarred  paper;  surface  broomed. 
This  entire  section  presents  a  badly  worn  appearance  all 
parts  being  considerably  chipped  at  the  joints.  Longi- 
tudinal and  transverse  cracks  are  frequent  and  the  con- 
crete is  uneven,  indicating  rapid  wear 

Section  9-Length,  270  ft.;  thickness,  5  in.;  mixture, 
i-2y2:5;  reinforcement,  none;  expansion  joints,  3/  iu 
spaces  30  ft.  apart,  protected  by  soft-metal  plates  ■  sur- 
face roughened  with  grooved  tampers.  The  tendency 
ot  the  metal  plates  in  this  section  has  been  to  settle 
unevenly,  causing  depression  in  the  adjoining  concrete 
surface,  winch  is  won;  along  one  side  of  the  road.  Lonjn- 
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SECTION  9  OF  THE  EXPERIMENTAL  CONCRETE 
ROAD,  RIVERBANK,  LOOKING  WEST 


tudinal  and  transverse  cracks  are  quite  frequent  (Fig.  3). 

Section  10— Length,  217  ft.;  thickness,  4  in.;  mixture, 
1  :  2  :  514  ;  reinforcement,  No.  12  wire  mesh ;  110  expansion 
joints ;  surface  checkered.  This  section  is  in  fair  condi- 
tion, very  few  cracks  being- seen. 

Conclusions  Drawn  from  Experiments 
From  the  foregoing  the  effects  of  lean  mixtures  and 
poor  foundation  material,  or  the  two  together,  are  readily 
apparent,  A  thin  bituminous  carpet  has  proved  unsatis- 
factory. Metal  expansion  joints  appear  inferior  to  a  plain 
joint,  either  oiled  or  filled  with  tarred  paper,  transverse 
or  diagonal.  Joints  should  not  be  spaced  at  intervals 
greater  than  20  ft. 

It  will  be  noted  that  the  three  6-in.  pavements  (Sec- 
tions 3,  4  and  7)  which  show  deterioration  are  all  lean 
mixtures  and  none  have  reinforcement.  On  the  other 
hand,  Section  1,  constructed  of  an  equally  lean  mixture 
and  not  reinforced,  has  stood  up  remarkably  well.  The 
two  sections  (5  and  10)  of  reinforced  4-in.  pavement  have 
shown  quite  remarkable  wearing  qualities,  but  the  unre- 
inforced  section  of  4-in.  pavement  (6)  has  practically  all 
gone  to  pieces.  This  and  Section  5  were  both  made  with 
the  poorer,  or  Sacramento  River,  sand.  Sections  8  and  9. 
of  5-in.  pavement,  appear  to  have  suffered  about  the  same, 
although  one  is  reinforced,  while  the  other  is  not. 

The  road  was  constructed  under  the  direction  of  Tlavi- 
land,  Dozier  &  Tibbetts,  Consulting  Engineers,  of  San 
Francisco.  Its  condition  was  examined  for  Engineering 
Xews  in  September,  1915,  by  H.  Armstrong,  Assistant 
Engineer,  California  Reclamation  Bureau. 
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SYNOPSIS— T  hi*  article  outlines  the  methods  of 
preparing  and  recording  the  mass  of  detailed  in- 
formation upon  which  the  valuation  of  railway 
property  is  to  he  based.  It  gives  a  summary  of 
the  instructions  prepared  by  one  large  railway  sys- 
tem, but  is  illustrative  of  the  methods  employed 
by  railways  in  general. 

Railway  valuation  is  being  carried  out  on  a  large  scale 
by  the  railways  and  the  Interstate  Commerce  Commission, 
and  the  railways  have  to  collect  a  vast  amount  of  infor- 
mation from  which  the  cost  of  work  and  the  value  of  prop- 
erty may  be  'determined.  This  article  is  a  condensed 
compilation  of  the  instructions  issued  to  engineers  pre- 
paring such  information  on  the  Chicago  &  Northwestern 
Ry.  The  lield  practice  and  organization  for  the  work 
of  this  road  were  described  in  Engineering  News  of 
Oct.  28. 

The  work  preparatory  to  valuation  includes  the  exam- 
ination of  all  structures  and  property,  the  preparation  of 
maps  and  drawings  and  the  investigation  of  plans  and  rec- 
ords; also  the  compilation  and  filing  of  all  old  and  new 
•lata  in  form  available  for  use  when  the  actual  determina- 
tion of  values  is  commenced.  All  this  work  is  under 
the  direction  of  a  valuation  committee,  which  includes 
William  H.  Finley,  Chief  Engineer,  and  George  W.  Hand, 
Valuation  Engineer. 

GENERAL  INSTRUCTIONS  TO  ENGINEERS 

The  field  work  will  consist  of  a  complete  chain  survey 
of  all  property,  level  notes  where  necessary  to  determine 
grading  quantities,  and  descriptions  of  bridges,  buildings  and 
other  structures.  The  notes  from  these  surveys  will  be  used 
to  compute  the  quantities  of  the  various  elements  of  property, 
to  arrive  at  their  value  and  also  for  the  purpose  of  plotting. 
They  must  contain  such  measurements  as  are  necessary  to 
admit  of  resolving  all  elements  of  material  into  commercial 
units  and  of  describing  their  character,  and  also  must  con- 
tain data  as  to  the  correct  location  and  position  of  each  ob- 
ject, so  that  it  may  be  correctly  shown  on  maps.  Every  page 
of  the  notes  must  be  signed  and  dated.  Notebooks  must 
show  names  and  positions  of  all  persons  in  the  party. 

Six  notebooks  will  be  used  on  each  survey,  one  for  each  of 
the  following:  Main-line  chaining,  main-line  auxiliary  notes, 
levels,  side  tracks,  buildings  and  bridges. 

The  main-line  chaining  notes  will  be  of  first  importance 
and  will  be  the  basis  of  other  notes.  The  right-hand  page 
will  be  for  a  sketch  illustrating  the  topography  of  the  line 
(approximately  Vz  in.  to  100  ft.).  The  left-hand  page  will 
show  the  stationing.  The  auxiliary  main-line  notes  include 
such  details  as  the  weight,  brand  and  date  of  rails,  kind  and 
number  of  ties,  kind  and  amount  of  ballast,  number  of  track 
fastenings,  tie-plates,  etc. 

CHAINING.  THE  LINE 

All  tapes  must  be  compared  and  checked.  The  party  tak- 
ing notes  must  be  supplied  with  blueprint  alignment  maps 
and  must  have  complete  information  as  to  the  location  of  the 
zero  point  of  chaining,  also  the  pluses  to  all  permanent  points, 
land  lines,  monuments,  etc.,  so  that  the  chaining  may  be 
checked  with  the  original  chaining  used  on  existing  maps  and 
records.  Any  apparent  discrepancies  must  be  investigated, 
and  whenever  this  rechaining  varies  from  the  original  by  10 
ft.  or  more,  an  equation  will  be  made  and  the  original  chain- 
ing resumed.  These  equations  will  not  be  introduced  in  the 
chaining  within  the  limits  of  station  grounds. 

All  chaining  must  refer  to  the  original  center  line  as  lo- 
cated, and  great  care  must  be  exercised  in  taking  pluses  to 
lines  crossing  the  center  line  diagonally  that  the  plus  given  is 
to  the  point  where  the  original  center  line  intersects  the 
other  line.  In  all  double-track  districts  the  original  center 
line  may  be  the  present  center  between  tracks  or  the  center 


line  of  either  of  the  present  tracks.  It  frequently  changes 
from  one  to  the  other,  and  oftentimes  is  neither  of  these 
lines,  but  a  line  at  varying  distances  from  the  present  center 
between  tracks.  The  location  of  this  line  can  be  ascertained 
by  reference  to  the  record  maps  or  by  retracing  on  the  ground, 
and  the  party  making  this  rechaining  must  be  thoroughly  in- 
formed about  this  before  proceeding  with  the  work. 

When  chaining  along  the  rail  on  curves,  corrections  should 
be  made  to  conform  to  the  distance  aiong  the  center  line. 
These  corrections  must  be  made  with  such  frequency  as  to 
avoid  an  accumulated  error  of  1  ft.  or  more,  and  all  errors 
must  be  eliminated  at  the  end  of  each  curve.  The  difference 
lletween  the  distance  along  the  rail  and  rlong  the  center  of 
the  track  is  0.04  ft.  per  100-ft.  station  fir  each  degree  of 
curvature.  The  difference  between  the  distances  along  the 
center  of  either  track  and  along  the  center  line  between 
tracks,  for  tracks  spaced  13  ft.  c.  to  c,  is  0.11  ft.  per  100-ft. 
station  for  each  degree  of  curvature. 

In  chaining  on  grades  where  the  amount  and  length  of 
grade  would  introduce  error  greater  than  the  probable  error 
from  other  causes  unavoidable,  corrections  should  be  made. 
This  correction  per  100-ft.  station  is  equal  to  the  per  cent,  of 
grade  squared  and  divided  by  200.  This  for  a  1%  grade  equals 
0.005  ft.  per  station.  For  1  mi.  the  correction  would  be  0.26 
ft.  For  a  5%  grade  the  correction  per  station  is  0.125  ft. 
per  station  and  6.6  ft.  for  1  mi.  The  correction  per  100  ft. 
is  the  amount  each  station  should  be  lengthened  to  give  the 
true  distance  along  a  horizontal  line. 

CONDITION  OF  PROPERTY 

Notes  will  be  taken  on  the  physical  condition  of  each 
structure,  judged  from  the  standpoint  of  the  amount  of  main- 
tenance bestowed  upon  it.  Field  inspectors  will  note  struc- 
tures above  the  average  as  "first  class,"  those  in  average  con- 
dition as  "good"  and  those  below  the  average  as  "fair."  No 
other  classes  will  be  shown,  but  a  statement  should  be  made 
as  to.  any  special  conditions  and  what  is  their  effect  on  the 
condition  of  the  structure. 

All  buildings,  bridges,  crossings,  cattle  guards,  whistle 
posts,  signals,  etc.,  should  be  noted,  so  that  they  can  be  re- 
ferred to  in  the  auxiliary  notes  by  pluses  and  the  page  stated 
on  which  they  are  shown  in  these  notes. 

GRADING  ALONG  THE  LINE 

These  notes  will  show  width  of  roadway  at  subgrade, 
classification  of  excavation  and  side  slopes.  This  information 
is  to  be  used  with  the  profile  in  computing  the  quantity  .of 
each  classification  of  grading,  so  that  where  two  or  more 
classifications  exist,  the  notes  must  show  the  proper  propor- 
tion of  each  class.  Where  conditions  are  such  that  extra- 
ordinary settlement  would  occur,  inspectors  should  state 
the  nature  of  the  formation  and  make  an  estimate  of  how 
much  settlement  would  take  place.  Careful  examination 
should  be  made  and  notes  taken  of  all  work,  such  as  riprap- 
ping  and  other  protection  work.  Notes  should  be  taken  to 
show  how  earth  could  be  hauled  where  excavation  from  the 
cuts  would  have  to  be  wasted  and  borrow  made  for  fills,  and 
where  earth  for  fills  would  have  to  be  borrowed  from  adjacent 
cuts  and  hauled  out  instead  of  being  borrowed  at  the  side,  as 
would  ordinarily  be  done  if  conditions  would  permit.  This 
will  enable  a  proper  estimate  of  overhaul  to  be  made.  Notes 
should  be  made  of  location  and  size  of  ditches,  also  all  chan- 
nel changes. 

CLASSIFICATION  OF  MATERIALS 
In  addition  to  measurements  necessary  for  computing  the 
quantities  of  grading,  notes  and  measurements  must  be  made 
of  conditions  relative  to  the  geological  characteristics  of 
cuts  and  fills,  upon  which  the  cost  of  grading  depends.  Pri- 
marily materials  will  be  classified  as  solid  rock,  loose,  rock 
and  earth.  On  account  of  various  characteristics,  however, 
there  are  wide  differences  in  the  prices  for  these  items  in 
different  parts  of  the  country.  Other  materials,  such  as  hard- 
pan,  quicksand,  cemented  gravel,  gumbo,  etc.,  will  require 
further  variations  in  the  prices.  The  information  called  for 
in  the  following  paragraphs  is  therefore  essential  in  estab- 
lishing proper  unit  prices  for  grading. 

The  assistant  engineer  in  charge  of  each  party  will  per- 
sonally make  the  necessary  observations  for  obtaining  this 
information.  It  should  be  recorded  in  the  main-line  auxiliary 
notebooks  under  the  heading  of  "Grading."  He  must  sign  and 
date  all  such  notes. 

Where  two  or  more  kinds  of  material  are  found  in  the 
same   cross-section   the   field   notes  must   clearly   set  forth 
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the  data  necessary  for  computing  each  separately,  or  for  ap- 
proximating the  percentage  of  each  classification  when  ac- 
curate measurements  are  impossible.  The  character  of  the 
material  from  which  each  cut  or  extensive  borrow-pit  was 
made  should  be  noted. 

Where  two  or  more  formations  occur  in  strata,  as,  for 
instance,  clay  loam  on  top  of  blue  clay,  state  that  the  top 
(4  ft.,  for  example)  is  heavy  clay  loam  and  the  remainder 
tough  blue  clay.  Sufficient  examination  should  be  made  to 
ascertain  the  correct  depth  of  the  overlying  loam,  for  in  most 
cases  it  will  appear  to  be  deeper  than  it  was  in  reality,  owing 
to  the  fact  that  it  has  fallen  down  over  the  surface  of  the 
cut  and  covered  part  of  the  underlying  strata. 

Special  materials  employed  in  constructing  the  road- 
bed, particularly  at  places  where  the  banks  have  been  widened 
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CARD-INDEX  RECORDS  FOR  VALUATION;  CHICAGO  &  NORTHWESTERN  RY 
Each  card  is  5xS  in.    The  upper  card  gives  the  record  of  a  trestle  and  the  lower  card 
gives  the  record  of  a  water  station  U 

or  the  grades  raised,  and  materials  which  have  been  applied 
originally  as  ballast,  but  which  have  settled  below  subgrade 
and  material  exceptionally  employed  in  raising  track  under 
traffic  should  be  determined  and  shown  separately  from  the 
ordinary  materials  deposited  in  the  customary  manner  in 
normal  construction. 

Care  should  be  exercised  to  discover  all  evidences  of  hard 
material,  such  as  hardpan,  cemented  gravel  and  indurated 
clay;  also  other  material  difficult  to  handle,  such  as  gumbo  or 
marl.  If  material  resembles  any  one  of  these,  but  is  not 
definitely  known  to  be  such,  it  may  be  stated  that  it  re- 
sembles hardpan  or  gumbo,  etc. 


Where  boulders  are  prominent,  it  is  to  be  presumed  thai 
they  were  encountered  in  making  the  cuts,  and  sufficient  note 
should  be  made  to  admit  of  classifying  a  certain  amount  of 
material  in  the  cut  as  rock  to  allow  for  them.  For  example 
make  a  notation:  "Classify  the  cut  as  2%  loose  rock,  1%  solid 
rock  on  account  of  boulders." 

Where  rock  is  encountered,  especially  solid  rock,  it  should 
be  generally  classified  as  sandstone,  limestone,  slate,  shale, 
granite,  basalt  or  by  some  other  easily  defined  classification. 
Rock  that  cannot  be  readily  classified  geologically  by  inspec- 
tion should  be  generally  described  as  to  appearances,  hard- 
ness,  density,   etc.      The  general    structural  characteristics 
should  be  noted,  so  as  to  afford  some  idea  as  to  whether  it 
would  be  comparatively  expensive  to  excavate  for  that  par- 
ticular kind  of  rock.    Note  whether  stratified  rock  is  in  thick 
or  thin  strata;  note  the  color  of  the 
rock  and  state  whether  sandstone  ap- 
pears to  be  a  soft  or  a  hard  variety. 
Note  whether  rock  is  dense  or  porous, 
and  whether  it  has  the  appearance  of 
cleavage,  so  far  as  these  things  are 
visible  on  inspection. 

Precautions  should  be  taken  to  note 
evidence  of  wet  cuts,  the  presence  of 
quicksand  or  other  conditions  that 
would  make  excavation  more  difficult. 
Where  such  conditions  are  observed, 
close  attention  should  be  paid  to  re- 
quirements, such  as  blind  drains, 
extra-deep  ballast,  subsequent  heavy 
ditching  and  the  condition  of  adjoin- 
ing fills,  to  discover  evidences  of  ex- 
traordinary settlement,  sloughing  of 
material  or  mud  slides. 

The  present  condition  of  side  slopes 
should  be  noted,  stating  whether  they 
have  been  badly  eroded  or  not.  If 
cuts  are  badly  gullied,  note  the  aver- 
age depth  of  gully.  Note  whether 
side  slopes  are  protected  by  vegeta- 
tion or  are  bare.  Such  information  is 
essential  in  estimating  the  cost  of 
solidification  of  the  roadbed,  which 
expense  depends  greatly  on  the  man- 
ner in  which  the  exposed  slopes  with- 
stand the  action  of  the  elements. 

In  all  places  where  extra  work  ap- 
pears to  have  been  necessary  to  make 
the  fill,  the  situation  should  be  care- 
fully studied.  It  should  be  remem- 
bered that  when  every  possible  thing 
is  discovered,  there  will  still  be  little 
actual  evidence  of  expense  often  nec- 
essary on  account  of  heavy  settle- 
ment, slipping  of  material,  washouts, 
etc.,  so  that  the  slightest  indication  of 
anything  of  this  sort  should  be  thor- 
oughly investigated.  Instead  of  tak- 
ing a  few  yards  of  riprap  for  what 
it  appears  to  be,  and  going  on  without 
further  investigation,  it  should  be 
looked  upon  as  evidence  of  a  bad 
place  where  perhaps  ten  times  as 
much  stone  is  covered  up  as  can  be 
seen,  and  likewise  as  a  clue  to  many 
other  special  things  that  may  have 
been  done.  A  complete  investigation 
should  then  be  made  of  the  situation. 

For  main  track,  show  the  length, 
weight  and  brand  of  rail  and  (when 
available)  the  date  of  rolling.  Class- 
ify  rail   as    "first    class,"    "good"  or 
"fair"  with  reference  to  the  density  of 
traffic   and   speed    of    trains.  Notes 
should    be    taken    of    crossing  frogs, 
stating  whether  alloy  steel  is  used. 
Main-track    switches    are    to    be  in- 
cluded, but  siding  and  spur-track  switches  (and  crossovers  on 
double  track)  are  shown  in  the  "Siding"  notes.    The  notes  on 
fastenings  include  form  of  joint,  length  of  splice  bars,  num- 
ber of  bolts,  tie-plates,  rail  braces,  etc. 

For  ties,  the  notes  must  show  the  kind  of  tie  and  number 
per  rail,  also  pluses  for  the  beginning  and  ending  of  each 
kind  of  tie;  also  the  general  condition  and  the  percentage  of 
ties  renewed  each  year.  Note  the  position  and  length  of  space 
occupied  by  bridges,  switches  or  railway  crossings,  so  that 
allowance  may  be  made  in  computing  ties.  For  each  bridge 
(except  with  ballasted  floor)  show  the  number  and  size  of 
ties  and  feet  board  measure. 
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Show  pluses  at  beginning  and  end  of  each  kind  or  depth  of 
ballast  used.  Give  depth  in  inches  below  bottom  of  ties  for 
all  material  except  earth.  Show  location  and  extent  of  all 
bridge  openings,  so  that  allowance  may  be  made.  The  gen- 
eral condition  of  ballast  should  be  noted.  Two  standard 
depths  are  used — 12  in.  and  6  in.  deep  under  ties.  Under 
ordinary  circumstances  depths  will  be  shown  as  6  in.  or  12 
in.,  not  taking  into  consideration  slight  variations  due  to  a 
few  years'  wear  or  a  small  surplus  due  to  recent  reballast- 
ing.  Note  should  be  made  where  the  depth  is  much  below 
6  in.  or  in  excess  of  12  in. 

On  older  lines  that  show  evidences  of  having  had  several 
successive  applications  of  ballast,  full  notes  should  be  taken 
of  the  conditions.  A  track  that  was  originally  ballasted  with 
6  in.  of  gravel,  then  again  in  a  few  years  with  6  to  12  in. 
more  gravel  and  finally  with  12  in.  of  stone  or  slag  is  en- 
tirely different  from  one  that  has  merely  12  in.  of  stone  or 
slag  on  top  of  the  subgrade.  The  notes  must  show  these 
different  conditions.  Where  such  conditions  extend  over  an 
entire  line  or  over  several  miles  without  very  much  variation 
it  will  suffice  to  describe  them  in  the  first  mile  and  refer  to 
this  for  each  succeeding  mile. 

An  examination  of  the  depth  of  the  entire  accumulation  of 
material  deposited  for  ballast  purposes  must  be  made  by  test 
holes,  with  such  frequency  and  in  such  places  as  may  be 
necessary.  The  digging  of  these  holes  will  be  covered  by 
special  arrangement  and  instructions.  This  examination  need 
not  necessarily  be  made  simultaneously  with  the  rest  of  the 
field  inspection,  but  the  ballast  notes  will  not  be  considered 
complete  until  the  tests  are  made  and  the  results  recorded. 

A  similar  condition,  but  resulting  from  other  causes  and 
occurring  locally  rather  than  generally,  is  the  repeated  rais- 
ing of  the  track  at  places  where  the  roadbed  has  settled 
considerably,  so  that  there  are  accumulations  of  2  ft.  or  more 
of  ballast  material  in  excess  of  the  normal  amount.  The  notes 
should  reveal  such  conditions,  and  test  pits  must  be  made 
as  described  in  the  foregoing. 

BRIDGES,  TRESTLES  AND  CULVERTS 
The  information  required  from  field  inspection  is  intended 
only  to  supplement  existing  plans  and  records  in  computing 
the  cost  of  bridges.  There  are  plans  of  the  foundations  and 
superstructures  of  most  (but  not  all)  permanent  bridges  and 
arches.  There  are  standards  from  which  stone  and  con- 
crete box  culverts  and  pile  trestles  are  built.  Where  no 
plans  exist,  special  inspections  will  be  made  at  another  time 
by  a  party  especially  organized  for  the  purpose.  The  regular 
inspection  parties  are  only  required  to  take  such  notes  as  are 
here  outlined. 

For  steel  bridges  note  type  of  spans,  as  I-beam,  deck  plate 
girder,  through  plate  girder,  shelf-angle  girder,  through 
riveted  truss,  pony  pin-connected  truss,  deck  pin-connected 
truss;  also  special  description  as  to  ballasted  floor,  etc.  State 
whether  span  is  square  or  skew.  The  length  of  each  span  is 
required.  For  pin-connected  trusses  the  length  is  c.  to  •  c. 
of  end  pins  in  the  bottom  chords,  and  for  other  types  it  is 
from  out  to  out.  For  trusses  having  pin  bearings  the  length 
is  c.  to  c.  of  bearing  pins.  The  total  length  of  the  bridge  is 
the  distance  face  to  face  of  back  walls. 

Give  the  number  and  location  of  piers  and  abutments  and 
state  whether  masonry,  concrete  or  pile.  Where  possible,  as- 
certain whether  foundation  is  concrete  or  stone. 

Get  complete  details  of  overhead  highway  bridges — type, 
length,  width,  kind  of  floor,  size  of  members,  etc.  In  making 
sketches  do  not  show  anything  conventionally,  but  show  cor- 
rect position  and  relation  of  the  various  members. 

For  culverts,  state  kind,  size  of  opening,  length  and  kind  of 
material.  Measure  and  show  kind  of  material  in  head  walls 
of  boxes,  arches  and  pipes.  State  if  culverts  have  no  head 
walls. 

For  pile-and-timber  trestles  show  number  and  length  of 
spans,  and  note  especially  if  span  lengths  vary.  Note  whether 
standard  type  or  modified;  give  details  of  latter.  Get  full  de- 
tails of  sway  bracing,  floor  and  hand  rails  and  number  and 
kind  of  piles.  Length  of  piles  will  be  obtained  from  division 
records  and  personal  knowledge  or  estimates  of  bridge  fore- 
men.    [Trestle  records  are  shown  in  the  accompanying  cut.] 

In  addition,  full  details  must  be.  obtained  in  the  field  re- 
garding all  forms  of  protection  work,  such  as  drainage  pro- 
visions back  of  abutments.  Inquiry  should  be  made  as  to 
the  knowledge  of  the  division  forces  concerning  dikes,  fire 
protection,  ice  breakers,  riprap,  wing  dams,  bank  protection, 
levees,  etc.  Ascertain,  if  possible,  whether  abutments  and 
arches  have  been  waterproofed. 

Note  any  evidence  that  would  throw  any  light  on  the 
condition  under  which  the  foundations  were  put  down.  Note 
especially  whether  sheetpiling  or  coffer-dams  would  be  re- 
quied.  Get  all  details  possible  regarding  kind  of  material 
excavated  from  foundation  pits,  and  whether  wet  or  dry.  For 
pipe  culverts,  observe  whether  grillages  would  be  required. 


The  records  in  the  valuation  office  include  the  follow- 
ing: Original  copy  of  field  notes;  card  records  of  all 
structures  and  quantities;  profiles  (1  in.  to  100  ft.  hori- 
zontal and  1  in.  to  20  ft.  vertical  scale)  ;  maps  showing 
alignment  and  right-of-way  (1  in.  to  400  ft.)  ;  station 
terminal  and  yard  maps  (1  in.  to  100  ft.)  ;  mass  diagrams 
showing  distribution  of  grading  quantities  and  how  quan- 
tity of  overhaul  is  developed;  detail  and  working  plans 
of  structures;  copies  of  all  valuation  reports  compiled 
and  furnished  to  Federal,  state  or  other  government  au- 
thorities. 

The  notebooks  are  filed  in  sets  according  to  a  filing- 
system  based  upon  the  geography  of  the  road.  The  op- 
erating division  is  the  major  unit  of  tbe  system.  A  num- 
ber is  assigned  to  each  line  of  the  division  and  to  each  sta- 
tion, and  each  item  filed  lias  a  number  to  designate  its 
division  and  station. 

Card  Recokd  of  Physical  Property 
The  card  record  constitutes  the  permanent  office  rec- 
ord of  the  physical  property.  It  covers  completely  all 
descriptions  and  data  required  for  valuation  purposes. 
It  includes  the  location,  kind,  type,  size  and  quantities  of 
material  in  each  structure  or  item  of  property ;  also  in- 
formation relative  to  date  of  construction,  actual  cost, 
drawing  and  order  numbers,  references  to  field  notes,  rec- 
ord of  book  and  page  of  valuation  report  in  which  item 
was  reported,  etc.  [The  cut  on  p.  1161  shows  the  cards 
for  records  of  trestles  and  water  stations.  Other  cards 
were  given  in  Engineering  News  of  Oct.  28,  1915.] 

The  system  of  filing  these  cards  is  upon  the  same  basis 
as  that  described  for  the  notebooks.  Three  groups  of 
items  arc  made  to  facilitate  the  arrangement  and  hand- 
ling of  information.  The  first  comprises  all  the  main- 
line items,  covering  the  grading,  main  tracks,  fence,  sig- 
nal apparatus,  telephone  and  telegraph  lines,  etc.  The 
second  group  comprises  bridges,  trestles  and  culverts.  The 
third  group  comprises  station,  terminal  and  yard  facili- 
ties, consisting  principally  of  side  tracks  and  building  ac- 
cessories. Each  of  these  groups  is  filed  separately  and 
is  filed  by  divisions,  lines  and  stations,  as  described  in 
the  foregoing. 

Guide  cards  showing  station  numbers  are  inserted  in 
such  a  way  as  to  divide  main-line  items  and  bridges  into 
sections  corresponding  to  the  sections  of  the  road  be- 
tween stations.  In  addition,  bridge-number  cards  are 
inserted  as  guides  at  every  even  100  numbers.  All  sta- 
tion items  at  any  one  station  are  filed  under  a  guide  card 
o-iving  the  name  and  number  of  the  station.  The  infor- 
mation  is  filed  in  sequence  corresponding  to  the  location 
of  stations  on  the  line.  The  cards  are  5  in.  high  and  8 
in.  long,  and  are  filed  in  card-index  cabinets  of  the  or- 
dinary type.  Each  drawer  holds  about  1,000  cards  and 
will  accommodate  record  cards  for  about  150  to  250  mi. 

A  separate  card  is  made  for  each  form  of  property, 
and  each  card  is  given  a  form  number  to  facilitate  ar- 
ranging the  files.  The  back  of  the  card  is  left  blank 
for  additional  information  and  special  data  or  sketches. 

The  Forest  Area  of  Japan  is  decreasing  at  the  rate  of 
1,000,000  acres  per  year,  to  provide  lumber  and  firewood  and 
to  make  way  for  additional  rice  cultivation.  The  present  forest 
area  is  about  45,000,000  acres.  Considerable  revenue  accrues 
to  the  government  through  the  sale  of  timber.  In  1914  the 
budget  estimated  this  revenue  at  $5,359,845.  The  expenditures 
for  upkeep,  supervision  and  reforestation  were  estimated  at 
$2,326,811.  The  government  is  devoting  a  great  deal  of  atten- 
tion at  the  present  time  to  reforestation. 


December  16,  1915 


E  N  G  I  N  E  E  K  [NG    N  E  W  S 


163 


To  convince  the  lay  public  of  a  small  city  of  town  that 
at  the  prevailing-  rate  of  water  consumption  the  city 
supply  is  being  slowly  but  surely  depleted,  while  there  is 
still  plenty  of  water  in  sight,  is  not  an  easy  task.  Yet 
it  is  obviously  the  fluty  of  an  efficient  water-works  man- 
ager to  warn  against  a  possible  water  shortage  and  to 
present  his  arguments  in  such  form  that  they  will  be 
readily  understood.    Such  a  condition  of  affairs  exists  in 
Plymouth.  Mass.,  and  the  man- 
ner in  which  the  water-works 
superintendent,    Arthur  E. 
Blackmer,  has  met  the  situation 
is  described  in  what  follows. 
Plymouth  obtains  its  water-su] 
ply    from    Great    and  Little 
South  Ponds,  which  are  3y2  mi. 
southwest  of  the  town  and  con- 
tain 300  acres  and  75  acres  re- 


to  a  high-service  distributing  reservoir  in  the  rear  of  the 
pumping  station  at  an  elevation  of  L65  ft. 

On  the  16-in.  gravity  Line  is  a  venturi  meter  with  a 
chart  recorder,  and  the  quantity  of  water  pumped  is  meas- 
ured by  plunger  displacement.  (A  venturi  meter  is  now 
being  installed  to  check  the  plunger-displacement.) 

A  careful  survey  of  Great  and  Little  South  Ponds  ha> 
been  made,  with  soundings  sufficient  to  locate  the  5-  and 
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DIAGRAMS   SHOWING    CONDITION   OF  WATER-SUPPLY 
OF  PLYMOUTH.  MASS 

South  Ponds,  Plymouth,  Mass"  water-works 

spectively.  These  two  ponds  are  about  500  ft.  apart  and 
are  connected  by  an  open  channel,  consisting  of  a  12x5-ft. 
concrete  flume  about  150  ft.  long  and  350  ft.  of  ditch. 

These  ponds  have  no  streams  running  into  them  and 
apparently  are  fed  from  springs,  but  when  they  reach 
elevation  106  ft.  above  mean  low  water  of  the  sea  they 
waste  over  a  stone  sill,  the  elevation  of  which  was  estab- 
lished by  the  courts  when  these  ponds  were  first  taken  as 
a  water-supply.  The  gatehouse  is  situated  on  the  north 
Shore  of  Little  South  Pond  and  water  is  taken  through 
100  ft.  of  30-in.  pipe  which  branches  into  an  18-  and^a 
16-in.  pipe. 

About  one-half  the  total  consumption  conies  by  «ravitv 
through  the  16-in.  pipe  l„le  to  a  distributing  reservoir 
in  the  center  of  the  town  and  the  remainder  flows  by 
gravity  from  the  pond  through  the  18-in.  pipe  line  about 
7,500  ft.  to  a  pumping  station,  from  which  it  is  pumped 


TABLE  1.  VOL 

PON 


Full  pond 


rRi^FAS  SOUTH  AND  LITTLE  SOUTH 
?OR  EACH  FOOT  IN  DEPTH 

Great  Little 
So.  Pond        So.  Pond 
1,000,000  Gal.  1,000,000  Gal 


Elevation 
1  06 
ior> 

104 
103 
102 
101 
100 

99 

98 

97 

96 


97.7 
94.2 
91.3 
88.5 
85.6 
S2.9 
80.1 
77.4 
75.0 
72.6 


21.7 
21.3 
20.6 
20.0 
19.4 
18.8 
18.1 
17.4 
16.7 
16.0 


845.3  190.0 

10-ft.  contours  of  the  bottom.  These  data  make  possible 
the  calculation  of  a  table  of  storage  volumes  (Table  1). 
^  A  gage  is  set  in  the  concrete  culvert  at  Great  South 
Pond  and  a  record  is  kept  of  the  elevation  of  Great  and 
Little  South  Ponds.  The  lower  diagram  in  the  accom- 
panying figure  shows  pond  elevations,  the  elevation  of 
Little  South  Pond  being  in  dotted  lines  and  of  Great 
South  Pond  in  full  lines.  The  middle  curve  is  a  storage- 
depletion  diagram  and  is  constructed  as  follows:  Between 
grade  106,  or  full  pond,  and  grade  98,  which  is  3  ft. 
above  the  bottom  of  the  30-in.  intake  pipe,  is  a  storage 
volume  of  855,000,000  gal.  in  Great  and  Little  South 
Ponds.  From  the  diagram  of  pond  heights  and  the  table 
of  storage  volumes,  it  is  a  simple  matter  to  compute  the 
available  storage  at  the  end  of  each  month,  thus  furnish- 
ing the  data  for  drawing  the  storage-depletion  curve. 

The  accompanying  runoff  curve  is  constructed  as  fol- 
lows: The  total  quantity  of  water  withdrawn  each 
month  from  the  two  water-supply  ponds,  excluding  seep- 
age and  evaporation,  passes  through  the  venturi  meter 
on  the  gravity  system  or  through  the  pumps.  The  sum 
of  these  two  quantities  is  the  total  draft  from  the  water- 
shed, for  a  glance  at  the  diagram  of  pond  heights  shows 
that  no  water  has  been  wasted  over  the  spillway  during 
the  period  covered  by  this  record.  ' 

The  total  consumption  for  each  month  is  added  alge- 
braically to  the  monthly  change  in  the  storage  volume'of 
the  ponds,  and  the  sum  of  these  two  quantities  is  called 
Jbe  watershed  yield  for  that  month. 

The  curve  of  accumulated  runoff  is  the  sum  of  these 
monthly  quantities  since  records  have  been  kept.  On 

TABLE  ERAGE^^EARLY^CO^SUMPTION  OF  WATER, 

Yenr  Av.  Daily 

Consumption,  Gal. 

•       iqno    1,220,000 

,  „    1,267,000 

\a  V    1,251,000 

1,1*    1,310,000 

fnln    1,371,000 

TQlt    1,307,000 

15,14  ■   1,383,000 

this  runoff  diagram  a  dotted  line  has  been  drawn  lor  a 
uniform  draft  1,250,000  gal.  per  day.  The  average  daily 
draft  from  the  watershed  (equivalent  to  the  daily  "a  vera  ge 
consumption)  is  shown  in  Table  2. 

Mr.  Blackmer  concludes  from  these  data  that  the  safe 
daily  yield  of  the  watershed  does  not  exceed  1,850,000 
gal.  per  day,  and  with  the  help  of  these  charts  he  is 
endeavoring  to  bring  this  fact  home  to  the  public. 
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The  newer  residence  section  of  the  City  of  Birmingham, 
Ala.,  is  in  a  very  hilly  district  where  street  grades  are 
of  necessity  high.  In  order  to  facilitate  the  movement  of 
horse-drawn  traffic,  which  found  it  nearly  impossible  to 
use  some  of  the  streets,  especially  in  wet  or  icy  weather, 
the  city  engineering  department  has  put  in  a  number 
of  short  stretches  of  special  paving  ridged  to  guarantee 
a  horse's  foothold.  Two  types,  one  of  brick  and  one  of 
concrete,  have  been  used. 

The  details  of  the  concrete  pavement  are  shown  in 
Fig.  2.  The  street  is  laid  in  three  sections  between 
curbs — a  central  asphaltic,  or  cement  concrete,  smooth 
section  for  motor  traffic,  a  narrow  corrugated,  or  stepped, 
concrete  section  on  the  right-hand  side  going  up  for 
ascending  horse-drawn  vehicles,  and  a  similar  wide  cor- 
rugated section  on  the  left  for  descending  horse-drawn 
vehicles,  the  whole  street  being  laid  on  a  solid  concrete 
base.  The  uphill  section  is  left  narrow  because  vehicles 
will  hardly  try  to  pass  on  a  stiff  upgrade.  The  steps 
are  formed  between  transverse  iron  bars,  iy2  in.  by 
T3g  in.  in  section,  the  tread  of  the  step  being  screeded 
from  the  top  of  a  lower  bar  to  y2  in.  below  the  top  of 
the  next  higher  bar.  The  bars  are  held  in  place  by 
longitudinal  V^-in.  rods  passing  through  and  wired  to 
each  bar. 

The  base  concrete,  which  is  5i/2  in.  thick  at  the  steps 
and  4  in.  at  the  center,  is  a  1 :  3 :  6  mixture  using  local 


slag  as  coarse  aggregate.  The  finished  coat  to  the  steps 
is  a  1:1%  concrete,  using  a  crushed  stone  graded  from 
1*3  in.  to  y2  in.  as  aggregate. 

This  pavement  has  been  laid  on  four  separate  stretches 
of  street,  all  of  short  length,  on  grades  varying  from  10 
to  22%.  It  has  been  down  about  18  months  and  has 
shown  excellent  wear,  although  of  course  the  traffic  over 
it  is  not  great.  It  is  found  that  dirt  tends  to  collect  in 
the  corners  against  the  exposed  bars,  not  enough  to 
defeat  the  purpose  of  the  steps,  but  sufficient  to  form  a 
cushion  against  excessive  wear  at  those  points.  The  cost 
of  the  pavement  was  about  $1.75  per  cu.yd.,  including 
about  8  in.  of  grading. 

•The  brick  pavement  is  shown  in  the  view  in  Fig.  1. 
This  is  laid  in  a  concrete  base  with  grouted  joints  and 
differs  from  an  ordinary  grouted  brick  pavement  only 
in  the  type  of  brick.  These  are  the  regulation  3%  in. 
width  and  !)  in.  length  but  are  formed  so  as  to  be  3% 
in.  deep  at  one  end  and  4  in.  deep  at  the  other,  so  that 
when  laid  with  bottoms  level  there  is  a  %-in.  lift  at  each 
brick,  which  is  continuous  across  the  street  from  curb 
to  curb.  The  bricks  were  burnt  at  Birmingham,  only  a 
slight  rearrangement  of  the  regular  dies  being  required. 

Three  streets  have  been  paved  with  this  brick  on  grades 
from  10  to  18%.  The  cost  of  the  pavement  was  about 
$2.10  per  sq.yd.,  but  this  price  should  be  reduced  when 
once  the  dies  are  prepared. 

Both  types  of  pavement  have  proved  much  easier  for 
horse-drawn  traffic,  which  can  now  go  where  hitherto 
it  has  been  impossible.    The  roughness  is  hardly  per- 


FIG.  1.    HILLSIDE  BRICK  PAVEMENT  AT  BIRMINGHAM,  ALA. 
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-Ascending  Grade 
■{Rod  I* 


Plan   of  Roadway 


/  Pt.  Portland  Cement 
I'/z  Pts.  Stone,  i/i»t0  i/,s"  p/a 


.  6  Mixture 
Portland  Cement,  Sand  &  Stag  4  J 

Longitudinal  Section 
FIG.  2.    CONCRETE  STEPPED  PAVEMENT  FOR  HILLSIDE 
STREETS,  BIRMINGHAM,  ALA. 

eeptible  to  an  occupant  of  a  motor  vehicle,  ami  such  traffic 
has  not  been  deterred  from  using  the  streets. 

These  pavements  were  devised  and  placed  under 
the  direction  of  J.  I).  Webb,  Assistant  City  Engineer 
m  Charge  of  Construction.  Julian  Kendrick  is  City 
Engineer  of  Birmingham. 

The  following  interesting  suggestions  for  improvements 
m  the  letting  of  contracts  for  land-drainage  work  are 
from  a  report  on  "Drainage  in  the  Southern  Section 
of  Michigan,"  by  A.  D.  Morehouse,  Drainage  Engineer, 
Department  of  Agriculture,  Washington,  D.  C. : 

Advertising  and  Letting  Contracts 

In  all  drainage  work  amounting  to  over  $5,000  or  $10,- 
000  the  law  should  stipulate  that  publication  of  the 
"notice  of  letting"  and  of  the  receiving  of  bids  for  the 
work  be  made  for  not  less  than  three  or  four  weeks  in 
one  or  more  engineering  or  contracting  journals  of  gen- 
eral circulation,  in  addition  to  the  county  papers.  This 
would  give  the  widest  possible  circulation  of  the  notice 
among  contractors  and  thus  secure  the  best  bids.  It 
would  obviate  the  necessity  of  personally  notifying  con- 
tractors, as  is  attempted  at  present  by  a  number  of 
dram  commissioners.  It  would  also  prevent  favoritism 
being  shown  in  such  notification. 

Should  the  farmer  wish  to  bid,  which  now  seems  rarely 
to  be  the  case,  he  should  be  compelled  to  enter  into 
fair  and  open  competition  with  responsible  bidders  and 
to  take  his  chances  with  them.  In  order  to  secure  the 
lowest  bids  the  work  should  usually  be  let  as  an  en- 
tirety or  in  such  large  sections  that  it  will  pay  responsi- 
ble contractors  to  attend  the  lettings  and  bid  on  the 
work.  The  best  results  are  often  secured  by  receiving 
sealed  bids.  The  method  of  letting  drainage  work  should 
be  left  to  the  decision  of  the  drainage  commissioner. 
Even  though  open  bids  are  received,  sealed  bids  should 
be  accepted  and  placed,  unopened,  in  view  of  the  other 
bidders,  to  be  opened  after  the  lowest  open  bid  has  been 
received.  The  contract  should  then  be  let  to  the  lowest 
responsible  bidder. 

A  practice  much  to  be  condemned  is  that  of  changing 
the  specifications  of  tile  or  open  ditchwork  at  the  time 


of  the  letting.  This  is  decidedly  unfair  to  the  con- 
tractors who  have  attended  in  good  faith  and  who  by 
the  change  may  be  prevented  from  bidding.  It  is  also 
a  dangerous  procedure  on  account  of  the  liability  of  do- 
ing, on  the  impulse  of  the  moment,  that  which  may  be 
eminently  unwise  from  an  engineering  or  economical 
standpoint. 

A  case  in  point  is  that  of  the  changing  of  a  ditch 
from  a  specified  bottom  width  of  10  ft.  to  a  bottom  width 
of  4  ft.  This  change,  besides  being  presumably  unwar- 
ranted from  an  engineering  standpoint,  prevented  a 
dredge  contractor  who  had  secured  the  contract  for  the 
adjacent  short  section  from  bidding  successfully  on  the 
section  in  question,  to  which  he  was  practically  entitled 
and  which  he  would  have  secured  had  the  size  not  been 
changed. 

Postponing  the  Award  of  Contract 
Another  questionable  method  sometimes  used  is  for 
the  commissioner,  after  receiving  a  fair  low  bid,  to  offer 
such  bidder  a  still  lower  price  and,  upon  his  refusal,  to 
adjourn  the  "letting"  in  the  expectation  of  receiving 
from  him  a  lower  bid.  This  procedure  is  occasionally 
even  repeated  the  second  time. 

The  other  responsible  bidders  have  by  this  time  grown 
cold  in  the  matter  and  do  not  attend.  '  The  original  low 
bidder  (who  in  one  case  was  about  completing  a  con- 
tiguous job)  is  then  by  force  of  circumstances  usually 
obliged  to  take  the  job  at  a  still  greater  reduction  in  price 
than  was  offered  him  at  the  second  "letting."  Such  ex- 
periences are  not  conducive  to  securing  bids  from  re- 
sponsible contractors.  The  law  should  provide  against 
delaying  the  award  or  changing  the  specifications. 

Practically  all  bids  requested  are  for  the  price  per 
rod  of  ditch,  so  that  in  comparatively  few  cases  could 
even  the  approximate  yardage  be  obtained.  In  this  class 
of  work  it  is  far  more  logical,  and  a  nearly  universal 
custom,  to  make  all  estimates  and  computations  on  a  basis 
of  cubic  yards.  It  is  very  difficult  to  make  any  changes 
in  dimensions  of  the  ditch  or  to  provide  for  any  extra 
work  under  the  price-per-rod  system;  and  the  yardage 
not  being  known  (even  approximately)  the  contractors 
find  themselves  largely  in  the  dark  in  their  bidding.  This 
often  causes  much,  loss  to  the  contractor,  or  much  trou- 
ble to  the  drain  commissioner  in  forcing  an  irresponsi- 
ble contractor  t<>  live  up  to  his  contract. 


The  Steam  Itoiler  Code  adopted  by  the  American  Society  of 
Mechanical  Engineers  is  to  be  pressed  for  general  adoption 
in   the   legislatures  of  the   several  states  by  the  American 
Uniform  Boiler  Law  Society,  an  organization  formed  of  repre- 
sentatives of  the  principal  trade  and  technical  organizations 
that   cooperated   with   the  American   Society   of  Mechanical 
Engineers  in  the  drafting  of  the  code.    The  code  has  already 
been  accepted  and  put  in  force  by  the  officials  in  charge  of 
steam-boiler  inspection  in  the  states  of  Ohio  and  Indiana  and 
the  cities  of  Detroit  and  Chicago,  while  the  state  authorities 
of  Pennsylvania,  Wisconsin  and  California  have  signified  their 
acceptance  of  the  code  and  will  put  it  in  force  later.  This 
winter  bills  for  the  adoption  of  the  code  are  to  be  introduced 
in  the  legislatures  of  Georgia.  Kentucky,  Louisiana,  Massa- 
chusetts, New  York,  New  Jersey,  Rhode  Island,  South  Carolina 
and  Virginia.     The  committee   of  the  Uniform   Boiler  Law 
Society  promoting  the  legal  adoption  of  the  A.  S.  M.  E.  code 
has  as  its  chairman  Thomas  E.  Durban,  of  Erie,  Penn.  Among 
the  other  members  are  E.  R.  Pish,  of  the  American  Boiler 
Manufacturers   Association;   I.   Harter,   Jr.,   representing  the 
water-tube  boiler  manufacturers;  John  H.  Wynne,  represent- 
ing the  locomotive  manufacturers;  Walter  Plehn,  representing 
the  steam-shovel  manufacturers,  and  H.  M.  Covell.  represent- 
ing the  hoisting-engine  manufacturers. 
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The  Maywood  automobile  speedway  near  Chicago, 
which  was  described  in  Engineering  News  of  Sept.  9, 
1 915,  page  488,  provides  seating  accommodations  for  about 
100,000  persons  in  the  grandstand  and  bleachers.  These 
•structures  are  of  wood,  but  the  grandstand  has  a  steel 
roof  on  steel  columns,  which  serve  also  to  support  the 
deck  and  seats.  Both  structures  are  designed  to  carry 
safely  a  load  of  200  lb.  per  sq.ft.,  with  allowance  i'o. 
the  movements  of  crowds. 

The  grandstand  is  2,250  ft.  long  and  seats  60,000  per- 
sons. A  general  view  of  it  is  given  in  Fig.  1.  Pig.  2 
shows  the  typical  character  of  the  construction  (but  with- 
out the  roof).  It  has  six-post  bents  spaced  12  ft.  c. 
to  c,  with  longitudinal  bracing  in  alternate  panels  both 
front  and  back.  The  posts,  8x12  in.,  carry  8xl6-in. 
stringers.  On  these  are  laid  2xl4-in.  joists,  arranged  in 
pairs  and  inclined  about  1  on  2.  Upon  these  are  the 
tiers  of  seats,  with  30-in.  tread  and  13-in.  rise,  the 
width  being  sufficient  to  allow  chair  seats  (with  backs) 
being  fastened  to  them.  At  the  gangways  are  intermedi- 
ate steps  to  form  convenient  stairways. 

The  architects'  original  design  provided  for  a  roof  hav- 
ing timber  trusses  supported  on  three  lines  of  columns. 
In  view  of  the  time  which  would  have  been  required  to 
build  these  trusses  the  design  was  changed  to  a  steel 
roof,  but  still  with  three  lines  of  columns.  The  front  row 
of  posts  being  objectionable,  the  contractor's  engineers 
prepared  a  design  for  a  two-column  roof,  with  trusses 
extending  as  cantilevers  over  the  front  part  of  the  grand- 
stand. This  was  approved  and  the  roof  was  built  ac- 
cording  to  this  design,  as  illustrated  in  Figs,  i  and  3. 


The  details  are  shown  in  Pigs.  4  and  5.  Each  column 
is  composed  of  an  I-beam  and  two  channels,  w  ith  batten 
plates  over  the  Hanges  of  the  latter.  The  trusses  arc 
built  up  of  angles.    The  rear  posts  are  braced  by  diag- 
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FIG.  3.    DIAGRAM  OF  STEEL  ROOF  FOR  GRANDSTAND 

onal  memhers  (Pig.  3),  and  longitudinal  diagonal  brac- 
ing7 is  provided  in  alternate  panels.  The  steel  bents  are 
spaced  24  ft.  c  to  c,  and  their  columns  form  part  of  the 
alternate  bents  of  the  structure  supporting  the  deck  and 
seats  of  the  grandstand.    The  corresponding  timber  posts 


FIG.  1.    STEEL  ROOF  FOR  TIMBER  GRANDSTAND  AT  THE  MAYWOOD  AUTOMOBILE  SPEEDWAY 
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arc  omitted  in  these  bents,  the  floor  joists  being  carried 
by  angle  brackets  on  the  posts,  as  shown. 

The  trasses  are  74  ft.  8  in.  long  and  12  ft.  deep,  canti- 
levered  27  ft.  8  in.  beyond  the  inner  columns.  Longi- 
tudinal struts  are  placed  between  the  columns.  These 
are  pairs  of  channels  with  top  and  bottom  batten  plates. 
Diagonal  rods  for  wind  bracing  are  placed  in  the  plane 
of  the  top  chords  of  the  trusses.  The  timber  joists  of 
the  roof  are  laid  across  the  trusses  and  secured  to  angle 
brackets  on  the  top  chords.  They  arc  covered  with  plank 
sheathing  and  a  felt  and  composition  roofing. 

The  roof  as  built  was  designed  by  the  Shank  Co.,  of 
Chicago,  the  general  contractor  for  the  Speedway.  Fred- 


In  the  October  Proceedings  of  the  American  Society  of 
Civil  Engineers,  Clement  E.  Chase,  of  Pittsburgh,  Penn 
m  an  article  on  the  Cherry  St.  Bridge  at  Toledo,  Ohio, 
makes  some  valuable  suggestions  as  to  the  use  of  the 
tremie  in  depositing  concrete. 

Tremie  work,  though  practiced  for  years,  is  far  from  being 
standardized,  and  as  it  is  on  the  details  of  the  construction 
anc  the  handling  of  the  tube  that  success  depends,  the 
methods  used  at  Cherry  St.  may  be  of  interest. 

The  tremie  pipe  consisted  of  flanged  sections  of  l'-in 
spiral,  nveted  pipe,  which  were  bolted  together  to  make  up 
the  various  lengths  required.  The  top  section  was  short  and 
was   riveted   to  a   pyramidal   hopper   of    %-in.    sheet  steel 
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FIG.  4.   CANTILEVER  TRUSS  FOR  ROOF  OF  GRANDSTAND 
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enck  Grim  was  Chief  Engineer  and  Alfred  H.  Alarshall 
Principal  Assistant  Engineer.  The  steel  was  fabricated  by 
the  Hansell-Elcock  Co.,  of  Chicago.  It  was  erected  by 
the  general  contractor,  a  stiff-leg  derrick  with  a  50-ft 
boom  being  used  for  this  work.  Each  column  was  han- 
dled complete,  but  the  trusses  were  erected  in  two  sec- 
tions. 

A  20-ft.  open  space  or  safety  zone  is  left  between  the 
grandstand  and  the  track.    A  heavy  guard  timber 
posts  is  built  along  the  edge  of  the  track,  and  there  u 
also  a  high  screen  of  netting  (shown  at  the  left  in  Pig 
1)  to  catch  tires  which  may  be  thrown  from  the  wheels 
the  cars  in  races. 

When  this  track  was  Opened  the  fastest  time  ever  made 
on  a  continuous  track  was  made,  but  this  speed  was  after- 
ward bettered  in  the  new  motor  speedway  at  Sheepshead 
Bay  m  the  Borough  of  Brooklyn,   New  York  City 


on 
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stiffened  with  angles  and  having  a  capac- 
ity of  about  1  cu.yd.  The  edges  of  this 
hopper  rested  on  a  timber  frame,  sus- 
pended from  the  derrick  by  slings  at  the 
four  corners.  The  discharge  pipe  from 
the  floating  mixer  was  self-supporting, 
and  was  simply  held  in  place  over  the 
hopper  by  lines,  in  such  a  way  that  its 
weight  did  not  have  to  be  lifted  when  the 
tube  was  raised.  A  signalman,  usually 
accompanied  by  the  inspector,  "rode"  the 
hopper  and  gave  directions  to  the  hoist- 
ing engineman. 

Three    things    which    must    be  most 
guarded   against    in   tremie   work,  under 
conditions  such  as  those  at  Toledo,  are, 
first,  the  "plugging"  of  the  pipe;  second! 
the  loss  of  the  charge;  and  third,  allow- 
ing the  concrete  to  drop  through  water  as 
it  leaves  the  pipe.    The  first  causes  serious 
delay,  disturbance  of  the  concrete  already 
placed,  and  danger  to  derrick  and  tremie 
from   efforts  to  start  the  concrete  flow- 
ing, and,  usually,  in  the  end,  loss  of  the 
charge,  thus  making  it  necessary  to  refill 
the  tremie.     It  can  be  avoided  by  using 
a  quite  wet  mix,   with  small  aggregate 
where  possible,  and   by  having  the  piue 
hoisted  enough  to  start  the  charge  moving 
just  as  the  hopper  starts  to  fill,  instead 
There  does  not  seem  to  be  any  advantage 
larger  than  that  used  on  this  work 
The  second  trouble  causes  serious  washing  of  the  last  of 
he  concrete  in  the  pipe,  for.  as  the  column  of  concrete  nears 
the  bottom,  the  water  rushes  up  through  it  to  fill  the  tube 
Also,  refilling  the  tremie  always  causes  more  or  less  washing 
out  of  the  cement.    Loss  of  charge  can  only  be  avoided  by 
good  team  work  between  the  signalman  and  derrick  man  The 
lowering  of  the  pipe  to  stop  the  flow  must  be  started  in  time 
so  that  the  pipe  will  be  completely  sealed,  at  least  when  the 
concrete  has  lowered  in  the  tube  to  about  the  water  level 
rhe  pipe  should  be  lowered  gently  so  as  not  to  disturb  the 
concrete  already  deposited.    To  reduce  washing  in  filling  the 
tremie,  a  cement  sack,  loosely  filled  with  straw,  will  act  as  •, 
Plunger  and  force  the  water  before  it  as  the  weight  of  il,', 
concrete  forces  it  through  the  tube.    The  sack  will  usually 
float  to  the  surface  after  passing  through  the  pipe 

The  third  trouble  will  cause  loss  of  cement  from  the 
charge  and  churning  of  the  deposited  concrete.  The  pipe  must 
be  "picked,"  or  lifted,  just  enough  to  start  the  flow,  which  will 
rarely  bring  the  lower  end  out  of  the  soft  concrete  previously 
deposited.  A  concrete  with  a  small  aggregate  is  handled 
much  more  easily  than  one  with  the  larger  sized  stone. 


of  after  it  is  full, 
in  having  a  pipe 
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Stwage  DaspossiE  \Jp  T<o>  ©Sit© 
Reviewed  by  John  H.  Gregory* 

AMERICAN  SEWERAGE  PRACTICE;  Vol.  Ill,  Disposal  of 
Sewage — By  Leonard  Metcalf  and  Harrison  P.  Eddy.  New 
York:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.; 
pp.  xiii  +  851;  230  illustrations.    $6,  net. 

The  final  volume  of  this  notable  work  on  American 
sewerage  practice  is  devoted  to  the  disposal  of  sewage  and 
contains  a  fund  of  valuable  information  on  this  most 
important  branch  of  the  subject.  Together  with  the 
preceding  volumes,  which  treat  respectively  of  the  design 
and  construction  of  sewers,  these  three  books  give  the 
most  complete  and  uptodate  information  on  the  subject 
of  American  sewerage  practice. 

In  Chapter  I,  which  is  mainly  historical,  the  authors 
trace  the  developments  in  the  art  of  sewage  treatment 
from  the  earliest  steps  taken  in  England,  about  the  mid- 
dle of  the  last  century,  down  to  the  present  time,  and 
discuss  briefly  the  successive  steps  taken  in  developing  the 
art  not  only  in  England,  but  also  in  the  United  States 
and  Germany. 

The  meaning  of  chemical  analyses  is  discussed  at  more 
or  less  length  in  Chapter  II,  and,  as  the  authors  state, 
the  effort  is  made  in  this  chapter  to  explain,  for  the 
benefit  of  engineers,  lawyers  and  others  who  lack  a 
knowledge  of  chemistry  adequate  to  a  full  understanding 
of  the  results  of  these  analyses,  the  general  method  of 
analysis,  the  meaning  of  the  technical  terms  used  and  the 
interpretation  ji  the  results  obtained. 

Two  chapters,  70  pages,  are  devoted  to  bacteria  and 
their  relation  to  the  problem  of  sewage  disposal,  and  to 
plankton.  The  authors  present  an  interesting  discussion 
id'  these  two  subjects  and  include  a  brief  but  especially 
good  discussion  of  typhoid  fever,  with  just  enough  tables 
and  statistics  for  the  reader  to  get  a  pood  idea  of  the 
close  relation  between  typhoid  fever  and  sewage  disposal. 

The  composition  of  sewage  is  taken  up  in  Chapter  V. 
In  addition  to  the  detail  discussion  of  the  subject  the 
authors  have  assembled  here  numerous  tables  giving  the 
analysis  of  the  sewage  of  various  cities  in  the  United 
States  as  Well  as  in  England  and  on  the  continent  of 
Eu  rope. 

One  chapter  is  devoted  to  a  brief  exposition  of  the 
theories  of  sewage  disposal,  in  which  the  authors  discuss 
the  disposal  of  sewage  by  dilution  and  the  treatment  of 
sewage  by  grit  chambers,  screens,  plain  sedimentation, 
septic  tanks.  Travis  hydrolytie  tanks,  Imholf  tanks,  tanks 
with  colloiders,  chemical  precipitation,  activated  sludge, 
contact  beds,  trickling  filters,  sand  filters,  broad  irriga- 
tion and  disinfection.  This  chapter,  in  effect,  serves  as 
a  well-prepared  introduction  to  the  subsequent  chapters 
which  discuss  more  at  length  and  in  greater  detail  the 
several  methods  of  treatment  just  mentioned. 

In  the  chapter  on  the  disposal  of  sewage  by  dilution, 
various  phases  of  the  question  are  considered,  as  the  in- 
fluence of  suspended  matter,  the  aeration  of  sewage-laden 
waters,  the  self-purification  of  natural  waters,  the  con- 
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ditions  for  successful  disposal  by  dilution,  the  basic 
information  necessary  for  planning  dilution  projects,  tides, 
mid  the  effect  of  the  character  of  the  water  receiving 
sewage.  Throughout  the  discussion  numerous  examples 
are  cited  to  illustrate  the  principles  involved. 

To  the  subject  of  grit  chambers  22  pages  are  devoted. 
Descriptions  are  given  of  different  types  of  grit  chambers 
in  use  in  this  country  and  abroad.  The  chapter  well 
illustrates  the  wide  diversity  of  views  held  by  engineers 
at  the  present  time  on  the  design  of  grit  chambers,  due 
perhaps  in  a  large  measure  to  the  lack  of  accurate  in- 
formation on  the  results  of  operating  such  devices. 

Chapter  IX  treats  of  racks,  cages  and  .screens.  De- 
scriptions are  given  of  numerous  installations.  While  the 
reader  can  gain  much  by  a  study  of  this  chapter  its 
value  would  be  increased  if  the  relative  advantages  and 
disadvantages  of  the  different  types  were  discussed  more 
at  length,  and  if  more  space  was  given  to  the  minor 
details  of  design  and  construction  which  play  such  an 
important  part  in  the  convenience  of  operation. 

In  the  chapter  on  sedimentation,  straining  and  aera- 
tion the  authors  touch  briefly  on  the  theory  of  sedimenta- 
tion and  then  take  up  more  in  detail  the  discussion  of 
horizontal-  and  vertical-flow  tanks,  the  design  of  such 
tank's  and  the  action  of  strainers  or  roughing  filters. 
Aeration  and  activated  sludge  are  also  discussed,  and  a 
resume  of  the  experiments  made  at  Lawrence,  Mass.. 
Manchester,  England,  and  by  the  Illinois  State  Water 
Survey  is  given.  The  Milwaukee  experiments  are  but 
briefly  referred  to.  In  a  later  edition  of  the  book  a  much 
more  extended  discussion  of  activated  sludge  will  be 
welcomed. 

Ghapter  XT  deals  with  tanks  for  sludge  digestion,  and 
under  this  head  the  authors  take  up  successively  the 
septic  tank,  the  Travis  tank,  the  Imhotf  tank  and  the 
Lethbridge  tank,  the  latter  a  type  of  tank  somewhat  similar 
to  the  Imhotf  tank.  The  treatment  of  the  Imholf  tank 
is  especially  good,  but  more  space  could  to  advantage  be 
given  to  a  discussion  of  the  details  of  Imhotf  tanks. 
Convenience  of  operation  is  one*  of  the  prime  requisites 
for  success  in  sewage-treatment  works,  and  the  necessity 
for  well-designed  details  cannot  be  too  strongly  em- 
phasized 

To  the  chapter  on  chemical  precipitation  the  authors 
devote  li>  pages,  but  additional  information  on  the  sub- 
ject is  found  in  some  of  the  other  chapters  of  the  book. 
The  chemicals  ordinarily  used  are  first  described,  and 
then  the  preparation  of  the  chemicals  and  their  mixing 
with  the  sewage  are  taken  up.  Data  are  given  on  the 
volume  of  sludge  produced.  The  chapter  ends  with  some 
practical  suggestions  on  the  design  of  precipitation  tanks. 

The  handling  ami  disposal  of  sludge  are  well  treated 
in  Chapter  XIII:  After  describing  the  character  and 
composition  of  sludge,  the  authors  discuss  the  removal 
of  sludge  from  tanks,  sludge  pumping  and  pressing,  the 
drying  of  sludge  by  centrifugal  machines  and  on  drying 
beds,  and  the  disposal  of  sludge  at  sea,  in  lagoons  and 
trenches  and  by  burning. 
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Contact  beds  are  next  taken  up,  and  various  phases  of 
the  construction  and  operation  of  such  beds  are  discussed. 
The  nature  and  depth  of  material  used  in  building  contact 
beds  are  described  and  data  are  given  on  the  rate  of 
operation,  on  multiple  contact  and  on  the  maturing  and 
loss  of  capacity  of  the  beds.  Dibdin  slate  beds  are 
also  briefly  referred  to.  The  chapter  closes  with  data 
on  the  cost  of  constructing  and  operating  contact  beds. 

The  longest  and  most  interesting  chapter  in  the  book- 
is  that  on  trickling  biters.  After  treating  of  the  char- 
acter, size  and  depth  of  filtering  material,  the  authors 
devote  considerable  space  to  a  detailed  discussion  of  the 
application  of  sewage  to  tlu.  (liter.  Under-drainage, 
ventilation,  construction  and  operation  are  among  the 
other  subjects  taken  up. 

A  good  discussion  of  intermittent  sand  filters  will  be 
found  in  Chapter  XVI.  After  describing  the  materials 
used  m,  and  the  construction  of,  such  filters  some 
especially  valuable  information  is  given  on  the  operation 
of  sewage  filter  beds  and  on  their  maintenance  in  winter 
The  chapter  closes  with  figures  on  the  cost  of  construc- 
tion and  operation. 

In  the  chapter  on  irrigation  and  the  agricultural 
utilization  of  sewage  and  sludge,  the  use  of  sludge  as 
a  fertilizer  is  first  taken  up,  following  which  are  de- 
scriptions of  the  experiences  obtained  with  the  operation 
ol  sewage  farms  in  England,  Germany,  France  and  the 
United  States. 

Automatic  apparatus  for  dosing  intermittent  sand 
filters,  contact  beds  and  trickling  filters  are  illustrated 
and  described  in  Chapter  XVIII,  and  special  forms  of 
dosing  tanks  used  for  closing  trickling  filters  are  briefly 
referred  to. 

Chapter  XIX  deals  with  the  disinfection  of  sewage  and 
sewage  effluents,  and  while  chemicals  other  than  hypo- 
chlorite of  lime  and  liquid  chlorine  are  referred  to,' the 
authors'  discussion  relates  largely  to  disinfection  by  means 
ol  these  two.  After  describing  the  several  chemicals  used 
there  then  follows  a  general  and  detailed  discussion  of 
tbe  subject  of  disinfection  with  frequent  references  to 
the  results  secured  by  the  application  of  disinfectants, 
as  shown  by  experimental  investigations  and  at  certain 
works  where  careful  operation  records  have  been  kept. 

The  last  chapter  in  tbe  book  is  devoted  to  tbe  disposal 
of  sewage  from  residences  and  institutions.  The  arrange- 
ment, construction  and  operation  of  several  small  works 
are  described.  A  table  of  considerable  interest  has  been 
included  at  the  end  of  the  chapter,  in  which  the  per 
capita  sewage  flow  from  nearly  twenty  different  institu- 
tions is  given.  The  appendix  contains  a  number  of 
convenient  conversion  tables. 

While  the  idea  might  possibly  be  gained  from  the  title 
of  the  book  that  the  subject  matter  was  confined  to  the 
disposal  of  sewage  from  the  standpoint  of  American 
practice  only,  such  is  not  the  case,  and  tbe  reader  will 
find  much  valuable  information  on  sewage  disposal  as 
practiced  in  Europe,  especially  in  England. 
.  The  book  is  well  printed,  is  uniform  in  appearance 
with  the  two  preceding  volumes  and  is  well  illustrated 
With  many  carefully  prepared  drawings  and  halftones, 
although  the  illustrations  relatively  are  not  as  numerous 
as  in  the  earlier  volumes. 

I  Vols.  I  and  II  of  this  work  were  reviewed  by  Air 
Gregory  in  Engineering  News  of  Feb.  11  and  .Mar.  IS 
1915,  pages  360  and  5:32.— Editor.] 


Reviewed  by  Leon  S.  Moisseipp* 

A   TEXTBOOK   ON   PRACTICAL   MATHEMATICS    Trni?  ,n 
VANCEO  .  TECHNICAL  STUDENTS-By  H LesFie  M^nn" 
wl^'pnw  Advance,!   Practical  Mathematics,  The  Woo U 
Green  &  roCh,(T.t,  NfwQ  ?ork   and  L°nd°ni  Longmans, 
tions     $2.10°'  net  '"^  P1>-  *'  +  487:   1  4!*  l^"tra.- 

The  practicing  engineer  frequently  meets  a  ready  for- 
mula which  be  would  like  to  deduce' and  check  to  satisfy 
lumself  of  the  validity  of  tbe  assumptions  on  which  tbe 
formula  lias  been  built  and  of  the  correctness  of  its  deriva- 
tion.   In  bis  scientific  studies  the  engineer  also  encounters 
many  an  equation  be  would  like  to  establish  or  to  solve, 
and  especially  in  analyzing  the  conditions  of  new  prob- 
lems he  requires  the  concentration  and  definiteness  of  the 
mathematical  symbol.    He  then  is  thrown  back  on  his  old 
mathematical  knowledge  and  not  infrequently  finds  it 
rusty,  and  himself  awkward  in  handling  the  old"  tools.  In 
such  times  the  engineer  will  be  grateful  to  find  at  hand  a 
work  which  in  a  short  and  concise  manner  presents  meth- 
ods of  treating  problems  similar  to  his.     Mr.  Mann's 
"Practical   Mat  hematics"  is  such  a  book.     While  I  he 
author  calls  it  a  textbook,  if  is  by  no  means  what  its  name 
implies.    It  does  not  teach  mathematics;  it  rather  pre- 
sumes a  knowledge  of  it.    It  does  better;  it  reminds  one 
of  what  he  has  forgotten.    It  consists  practically  of  meth- 
ods to  solve  problems  stated  in  as  few  words  as  possible. 

The  book  is  divided  into  three  sections,  covering  25 
chapters.  These  sections  are  algebra  and  trigonometry, 
the  differential  and  integral  calculus,  and  their  applica- 
tion to  concrete  examples.  The  algebraic  section  treats 
of  the  means  of  handling  equations  and  fractions  for  pur- 
poses of  integration,  of  trigonometric  functions  and  of 
complete  quantities.  The  calculus  section  treats  of  the 
method  of  series  and  the  integration  of  various  expres- 
sions. The  third  section,  comprising  about  250  pages,  or 
more  than  half  of  (he  book,  deals  with  the  application  of 
mathematics  to  geometry,  mechanics  and  physics.  Each 
chapter  concludes  with  a  number  of  examples  for  exercise, 
and  an  appendix  gives  the  answers. 

The  book  has  a  thoroughly  practical  aspect,  and  ii  is 
evident  that  an  experienced  and  practical  mind  has  writ- 
ten it.  The  reader,  or  rather  the  user,  of  the  book  will 
lie  grateful  to  the  author  for  its  production. 

PURCHASING;  Its  Economic  Aspects  and  Proper  Methods-By 
tmnd  rn1 '  Pint)  <f  ?levaU"'  Co..  New  York:  D.  Van  Nos- 
$3    net        Cloth:  6x9  in-:  PP-  xvi  +  236;  121  illustrations. 

The  chapters  in  Mr.  Twyford's  book  which  deal  broadly 
with  purchasing  are  most  interesting.  Of  special  value 
should  be  the  description,  including  forms,  of  the  mechan- 
ical process  of  buying  goods— that  is,  placing  the  requisi- 
tion and  order,  and  methods  of  following  up  shipments. 
In  the  last  section  the  author  discusses  in  four  chapters 
purchasing  for  railway  construction,  manufacturing  and 
construction  companies,  for  construction  and  operation  in 
widely  separated  localities,  and  purchasing  for  a  small 
manufacturing  establishment. 

Of  peculiar  interest  is  Mr.  Twyford's  statement  that 
personal  contact  between  buyer  and  seller  is  not  the  potent 
factor  it  once  was.  He  aptly  likens  this  condition  to  the 
dying  out  of  personal  combat  in  war.  If  the  author's 
conception  of  scientific  purchasing  ever  becomes  general, 
then  a  mail  order  will  give  as  satisfactory  a  result  as  an 
expensive  (both  in  time  and  money  )  personal  transaction. 
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Purchasing  will  be  greatly  simplified  when  the  selling 
price  is  recognized  to  be  cost  plus  a  reasonable  profit — 
16%  according  to  this  book. 

Reviewed  by  W.  H.  Bixby* 

THE  REGULATION  OF  RIVERS — By  J.  L.  Van  Ornum,  M. 
Am.  Soc.  C.  E.,  Professor  of  Civil  Engineering-,  Washing- 
ton University,  and  Consulting  Civil  Engineer.  New  York 
and  London:  McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.; 
pp.  x  +  393;  99  illustrations.    $4,  net. 

This  book  covers  a  sphere  of  work  about  which  there 
are  but  few  recognized  textbooks  by  American  writers, 
and  which  up  to  the  present  time  has  been  directed  and 
executed  principally  by  the  United  States  Army  Corps 
of  Engineers  and  their  many  civil-engineer  assistants. 
The  need  of  a  good  comprehensive  textbook  on  this  topic 
has  long  been  recognized  by  the  engineering  profession. 
The  author  of  this  book  has  the  great  advantage,  so 
seldom  realized,  of  having  combined  actual  field  practice 
in  the  government  service  on  some  of  our  largest  rivers 
with  subsequent  careful  study  as  a  professor  of  civil 
engineering  in  one  of  our  best  universities  located  near 
large  rivers  and  within  easy  reach  of  officials  still  engaged 
in  such  work.  Accordingly  his  offering  to  the  engineering 
profession  represents  an  uptodate  presentation  of  his 
subject  and  the  best  and  latest  methods. 

The  book  deals  with  the  great  need  of  full  utilization 
of  our  inland-navigation  resources,  their  commercial  con- 
siderations, the  general  phenomena  of  rivers — including 
especially  their  water  flow — river  surveys,  river  improve- 
ment in  general,  the  principles  and  best  methods  of  river 


drech 


bank  pro- 


regulation  and  of  current  control, 
tection,  levees,  etc. 

The  author's  discussion  of-  the  commercial  considera- 
tions affecting  waterways  and  railways  is  remarkably 
\aluable  for  its  broad  point  of  view.  It  well  shows  why 
railroad  development  has  recently  far  exceeded  waterway 
development  in  the  United  States ;  at  the  same  time  it 
points  out  how  valuable  to  the  country  would  be  a 
fuller  and  better-standardized  waterway  development  well 
provided  with  efficient  terminals  and  with  connections 
combining  joint  use  of  both  boats  and  railways,  all  based 
upon  sound  economic  principles  of  coordination  and 
cooperation  instead  of  upon  commercial  warfare  between 
railways  and  waterways. 

Under  the  head  of  "General  Phenomena"  the  author's 
exposition  of  the  complex  question  of  the  effect  of  forests 
and  reservoirs  upon  navigation  is  one  of  the  best  resumes 
yet  published,  showing  how  completely  any  engineering 
decision  on  this  subject  must  be  dependent  upon  the 
individual  surrounding  circumstances. 

In  other  chapters  his  discussion  of  the  principles  of 
river  regulation  by  dredging,  channel  contraction,  bank 
protection  and  levees  is  equally  uptodate  and  shows  how 
necessary  it  is  that  such  work  should  be  carried  on  under 
a  carefully  studied  project  directed  towards  a  final  ac- 
complishment of  a  complete  protection  of  the  channel  and 
banks  by  gradual  steps  each  based  upon  the  most  imme- 
diate needs  and  upon  true  economical  considerations.  His 
discussion  is  supplemented  by  brief  descriptions  of  some 
of  the  United  States,  European  and  Asiatic  rivers,  and 
of  the  methods  by  which  they  have  been  controlled  and 
improved,  all  largely  based  upon  published  reports  of 


♦Brigadier-General,  U.  S.  Army,  retired;  1709  Lanier  Place, 
Washington,  D.  C. 


the  Chief  of  Engineers,  United  States  Army,  of  the  In- 
ternational Association  of  Navigation  Congresses  (whose 
last  meeting  was  at  Philadelphia  in  1912)  and  of  foreign 
engineers — to  whom  he  gives  due  credit — checked  up 
by  personal  experience  and  in  some  cases  by  personal 
inspections. 

The  question  of  the  relative  disadvantages  and  ad- 
vantages of  cutoffs  is  not  discussed  as  fully  as  might 
seem  desirable  and  possible,  but  is  limited  to  the  state- 
ments of  a  few  facts  illustrating  the  limitations  of  their 
use. 

The  book,  as  shown  by  its  title,  is  restricted  to  a 
consideration  of  the  "regulation  of  rivers,"  so  it  does 
not  include  any  description  of  the  dams,  locks  and  side 
canals  which  belong  to  river  canalization;  but  pertinent 
to  its  subject,  it  contains  a  due  amount  of  description 
and  illustration  of  bank-heads,  spur-dikes,  submerged 
sills,  training  walls,  bank  revetments,  hydraulic  dredges 
and  levees. 

The  modern  hydraulic  engineer  has  begun  to  realize 
the  usefulness  of  small-scale  models  by  which  in  the 
laboratory  he  can  test  his  theories  and  secure  a  definite 
and  reliable  indication  of  what  his  proposed  constructions 
will  probably  effect  when  actually  constructed  in  the 
waterway  itself.  Several  pages  of  this  book  are  devoted 
to  showing  how  such  models  have  already  been  employed 
in  England,  France  and  Germany  (where  they  have  been 
used  far  more  extensively  than  in  the  United  States), 
how  useful  they  may  be  and  how  they  should  be  con- 
structed in  order  to  give  the  most  useful  and  most 
reliable  indications  of  probable  results  in  the  full-sized 
waterway. 

The  book,  with  its  excellent  index,  should  be  of 
great  use  and  value  to  the  modern  hydraulic  engineer 
when  called  upon  to  undertake  work  of  river  control 
and  improvement. 

SURVEYING  AND  FIELD  WORK:  A  Practical  Textbook  on 
Surveyingf  Leveling  and  Setting-Out,  Intended  for  the 
Use  of  Students  in  Technical  Schools  and  Colleges  and 
as  a  Work  of  Reference  for  Surveyors,  Engineers  ami 
Architects — Bv  James  Williamson,  Assoc.  M.  Inst.  C.  H*. 
[The  Glasgow  Textbooks.]  New  York:  D.  Van  Nostrand 
Co.  Clothl  6x9  in.;  pp.  xxii  +  363;  271  illustrations.  $3, 
net.  ... 

In  general,  surveying  textbooks  of  British  origin 
are  not  of  particular  value  to  American  students;  not 
merely  because  we  have  a  number  of  excellent  American 
texts,' but  because  English  surveying  instruments,  meth- 
ods and  terms  generally  strike  the  American  engineer  as 
somewhat  antiquated.  This  book,  however,  has  at  least 
one  great  advantage— it  is  written  in  clear  and  concise 
language.  It  is  an  excellent  elementary  text  on  survey- 
ing, notwithstanding  its  English  character,  and  should 
find  a  welcome  place  in  engineering  libraries. 

A  BIBLIOGRAPHY  OF  MUNICIPAL  GOVERNMENT  TN  THE 
UNITED  STATES — By  William  Bennett  Munro,  Pi ofessor 
of  Municipal  Government.  Harvard  University  Cam- 
bridge, Mass.:  Harvard  University  Press.  Cloth;  6x9  in., 
pp.  xiii  +  472.    $2.50,  net. 

A  useful  bibliography,  selective  rather  than  inclusive, 
with  very  brief  critical  notes  where  thought  necessary,  is 
here  presented  in  dignified  form.  Half  the  references 
are  to  publications  not  more  than  five  years  old,  and 
more  than  three-fourths  to  books  and  articles  of  a  date 
later  than  1005.  The  main  divisions  are:  General 
Works;  Political  Machinery  and  Direct  Legislation; 
Municipal  Organization;  City  Planning  and  Public  Im- 
provements; Utilities,  Sanitation  and  Public  Health  ; 
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Safety;  Education  and  General  Betterment;  Finance. 
Cinder  each  of  these  heads  are  various  subheads,  the  total 
of  subheads  being  76.  An  index,  subject  and  author 
combined,  adds  materially  to  the  value  of  the  book. 

SimtteiHa&]UG©mfo\uisftn©En  Engines 
Reviewed  by  H.  E.  Longwell* 

INTERNAL  COMBUSTION  ENGINES.  Theory  and  Design-  4 
Textbook   on   Gas   and   Oil    Eng  nes   fof   Eng-lneerf  and 

pVo'  essVnoAn.RiVee,-in^TB-^Robt-rt  U  Street  Assistant 
Professor  of  Mechanical  Engineering.  Russell  8a.se  Poun 
dation.  Rensselaer  Polytechnic  Institute.    New  fork  and 

™nxia-l  4lI^5tnW;HiU-1B0?k  Co-  lne-  Cl°™  ^xlO  in.; 
pp.  xi  +  418;  240  text  illustrations  and  drawing's.    $4,  net. 

This  is  a  conventional  textbook  on  internal-combus- 
tion engines— not  appreciably  better  or  worse  than  the 
average  of  its  predecessors;  and  unless  history  fails  to 
repeat  itself,  it  probably  will  not  suffer  seriously  by  com- 
parison with  its  inevitable  successors. 

The  opening  chapter  is  painfully  elementary.  The 
author  states  that  it  is  written  for  the  benefit  of  the  many 
students  who  have  a  working  knowledge  of  mechanics 
and  thermodynamics,  but  who  are  not  at  all  familiar 
with  the  details  of  gas  engines,  or  the  names  and  func- 
tions of  the  various  parts. 

It  requires  a  lively  imagination  to  picture  an  individ- 
ual presenting  himself  for  instruction  in  gas-engine  de- 
sign who  does  not  know  that  "the  base  plate  on  which 
the  engine  is  fixed  and  the  cylinder  bolted  is  of  cast- 
iron  usually,"  or  that  the  valves  "admit  fresh  gas  into 
the  cylinder  at  the  proper  time,  and  allow  the  exhaust 
gases  to  escape";  or  that  "the  force  on  the  reciprocating 
gas-engine  piston  is  transmitted  to  the  revolving  crank- 
shaft through  a  connecting-rod  and  crank."'  If  there  lie 
such  a  one,  it  is  sale  to  say  that  mechanical  engineering 
is  far  from  being  his  real  vocation. 

Much  of  the  information  in  this  introductory  chapter 
is  rather  "sketchy"  in  character,  especially  the  part  deal- 
ing with  the  advantages  of  compression.  For  example 
the  fact  that  "the  particles  of  gas  are  pressed  more 
firmly  together"  is  not  a  very  scientific  reason  why  the 
combustion  temperature  should  be  higher  than  if  the  gas 
had  not  been  compressed. 

It  is  strange  that  writers  avoid  the  simple,  common- 
sense  reason  why  compression  is  advantageous;  that  is, 
that  m  an  engine  working  on  the  Otto  cycle  a  hio-her 
compression  means  a  smaller  clearance  volume  and  con- 
sequently a  more  complete  expansion  of  the  exploded 
charge.    The  efficiency  is  a  function  of  the  ratio  of  com- 
pression for  no  other  reason  that  that  the  ratio  of  com- 
pression is  incidentally  the  same  as  the  ratio  of  expansion 
The  method  of  calculating  the  cylinder  dimensions  is 
interesting  as  a  mathematical  diversion,  but  hardly  what 
one  would  term  simple  or  direct.    According  to  the  au- 
(  thor's  method,  the  desi  ner  may  not  say  what  the  stroke— 
and  consequently  the  piston  speed— shall  be;  he  must 
find  out  by  calculation  what  it  will  be.    The  m.e.p  is 
the  last  thin-  determined  and  is  calculated  from  the 
horsepower  speed,  and  piston  diameter  and  stroke  The 
more  sensible  method  is  to  compute  the  m.e  p  first  and 
then  proceed  to  determine  the  cylinder  dimensions  in  the 
same  way  that  one  would  go  about  designing  a  steam 
engine.    From  the  data  in  the  book  the'  m.e.p.  can  be 
calculated  directly  without  traversing  the  tortuous  route 
outlined  by  the  author. 

Pitt^H;;Sgh\ti^nnRns'inee''-    Westingrhouse    Machine    Co..  East 


vThe  method  of  checking  the  calculations  is  original 
and  amusing.  The  m.e.p.  of  a  75-hp.  engine,  for  ex- 
ample, is  computed,  and  the  check  consists  in  computing 
the  m.e.p.  of  a  1-hp.  engine  the  piston  displacement  of 
which  is  one  seventy-fifth  as  great.  Naturally  if  the  re- 
sults do  not  agree  there  must  be  an  error'  in  one  or 
the  other  of  the  computations,  and  we  have  two  sets  of 
calculations  to  check  instead  of  one. 

In  general,  the  book  is  of  the  usual  character,  with 
chapters  on  fuels  and  combustion,  ignition,  carburetion, 
governing,  cost  of  power,  general  descriptions  of  vari- 
ous commercial  types  of  engines,  details  of  design,  etc. 
The  theoretical  part  is,  as  in  most  books  on  the  subject, 
far  too  elaborate,  and  the  practical  part  rather  super- 
ficial. It  seems  to  be  largely  a  compilation  from  existing 
sources,  and  displays  no  particular  originality  in  the 
selection  or  arrangement  of  the  material. '  The  errors  in 
the  text  that  are  apparent  from  even  a  casual  inspection 
indicate  that  the  proof-sheets  did  not  have  the  careful 
correction  that  one  has  the  right  to  expect  in  books  of 
a  technical  nature. 

Factory  Saifetty  aimdl  Sanitation 
Reviewed  by  C.  E.  Carson* 

SASY^atty'  Sanitation  and  Welfare- 
5y  yreoige  M.  Price.  Director,  Joint  Board  of  Sanitarv 
Control  in  the  Cloak,  Suit  and  Skirt  and  the Dress and 
Waist   Industries,   New   York   City;   lor    erly  Director  nr 

York  -  '  Jo  hi?"  Wife  y  X°r£  State,  F^t0ry  ConfmPss'iSn^New 
Cloth'  fiv  in  fy  &  f°rS\  '^om1on:  Chapman  &  Hall. 
Cloth,  bxJ  in.;  pp.  xx  +  574;  257  illustrations.    $4,  net. 

The  short  title  that  appears  on  the  outside  of  the  cover, 
'•The  Modern  Factory,"  gives  an  erroneous  impression, 
since  the  hook  deals  entirely  with  safety,  sanitation  and 
welfare  work.  The  only  exception  is  the  first  chapter, 
which  gives  a  historical  summary  of  the  rise  and  devel- 
opment of  the  factory  system,  and'  tin's  chapter  might  very 
well  have  been  omitted. 

The  second  chapter  discusses  in  a  general  way  the 
working  conditions  of  different  industries.  Other  chap- 
ters take  up  factory  fire  prevention,  accident  prevention, 
factory  lighting,  factory  sanitation,  welfare  work,  factory 
ventilation,  dusty  trades,  industrial  poisons  and  fumes, 
factory  legislation  and  factory  inspection.  Among  the 
safety  devices  described  in  Chapter  IV  is  the  familiar  one 
for  a  punch  press.  It  is  without  doubt  safe,  because  the 
operator  must  use  both  bands  to  trip  the  press.  But  from 
the  production  manager's  viewpoint  this  type  of  device 
would  be  prohibitively  slow.  Safety  on  this  job  may  be 
better  attained  by  spending  more  money  in  the  construc- 
tion of  the  die  and  providing  a  gravity  Feed. 

The  book  as  a  whole  shows  experience  and  careful 
preparation.  It  will  be  a  valuable  asset  to  the  library  of 
any  large  manufacturing  establishment  that  has.  or  con- 
templates bavin-  a  department  of  safety,  welfare  and 
sanitation. 

PIPE  COUPLINGS.    By  R.  S.  Lord.  Vice-President   Hone  EnH 
^n^'^^ee!^^1^,0?);   *$.   Vernon,6  Ohio.1'  ^'epHnTed 
Xni    "  Vn      ?    „„  Engineering  Society  of  Penn- 

author  1  PP-      '~37  (June'  1915)-J    Address  the 


A  useful  and  interesting  review  of  couplings,  or  joints, 
for  wrought-iron  and  steel  pipes,  with  more  particular 
reference  to  pipe  lines  for  oil  and  natural  gas,  but  with 
mention  of  water  mains.  Among  the  special  joints 
figured  are  the  Kimberly,  Converse,  Matheson,  Dresser, 
Dayton,  Ilammon  and  Custer.    Good  words  are  said  for 

♦Factory  Manager,  Blood  Bros.  Machine  Co.,  Allegan,  Mich. 
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plain-end  pipe  rather  than  those  with  hub  and  spigot. 
Mention  is  made  of  several  plain-end  water  mains,  16 
and  2-1  in.  in  diameter,  laid  across  bridges  in  Pittsburgh ; 
and  it  is  added  that  plans  have  recently  been  considered 
''for  a  very  large  water-piping  system  likely  to  be  con- 
structed in  this  way." 

S3 

Reviewed  by  Robert  Spuek  Weston* 
water-purification  plants  and  their  operation 

■ — Bv  Milton  F.  Stein,  Assoc.  M.  Am.  Soc.  C.  E.,  Assistant 
Engineer,  Cleveland  Filtration  Plant.  New  York:  John 
Wiley  &  Sons,  Inc.  Cloth;  6x9  in.;  pp.  viii  +  258;  95  illus- 
trations. 11  charts.     $2.50,  net. 

The  object  of  the  author,  who  is  Assistant  Engineer  for 
the  new  Cleveland  filtration  plant,  was  the  preparation 
of  a  compendium  of  special  and  general  information 
primarily  for  the  nontechnical  operator  of  small  plants, 
but  also  for  those  graduate  chemists  who  fail  to  grasp 
the  practical  details  of  operation  when  first  assuming- 
charge  of  water-purification  works. 

The  work  is  divided  into  the  following  chapters: 
Water  and  Tts  Impurities;  Types  of  Water-Purification 
Plants;  Physical  and  Chemical  Tests;  Bacterial  Tests; 
Interpretation  of  Tests;  Coagulation  and  Sterilization; 
Water  Softening;  Sedimentation;  Filtration  and  General 
Operation.  There  are  in  addition  11  graphs  for  com- 
puting the  results  of  the  various  determinations,  the 
amounts  of  chemicals  to  be  applied  to  various  waters,  the 
cost  of  coagulating  chemicals  and  the  strengths  of 
chemical  solutions.  In  the  appendix  are  directions  for 
the  analysis  of  coagulants  and  for  the  preparation  of 
standard  analytical  solutions,  as  well  as  specifications  for 
chemicals  used  in  water  purification,  and  a  weir  table. 

Rarely  has  so  much  useful  information  been  brought 
into  so  small  a  compass.  Especially  worthy  is  the  non- 
technical description  of  the  character  of  water  and  its 
impurities.  In  this  the  composition  of  water  as  affected 
by  the  geological  conditions  encountered  by  circulating- 
meteoric  water  and  the  classification  which  these  condi- 
tions make  necessary  are  clearly  elucidated.  The  author 
evidently  believes  in  the  method  adopted  in  the  best 
law  schools,  for  he  teaches  by  eases  and  illustrates  by 
many  examples.  Some  minor  criticisms  might  be  made 
of  this  portion  of  the  book.  Subterranean  waters  from 
gravel  beds  are  not  "usually"  but  sometimes  high  in  iron, 
and  Crenothrix  is  one  of  several  iron  bacteria  found  in 
ferruginous  waters.  But  this  chapter  will  bear  reading 
by  the  most  experienced: 

Very  wisely  the  author  has  given  examples  of  typical 
water-puritication  plants,  illustrated  by  perspective  draw- 
ings that  show  clearly  the  general  arrangements  and 
methods  of  operation.  The  theory  of  filtration  is  dis- 
cussed clearly  and  sanely  and  with  due  regard  to  modern 
theories  of  colloids.  Some  will  lie  in  doubt,  however, 
whether  the  coagulum  in  water  passing  a  rapid  filter  forms 
a  porous  blanket  that  strains  the  water,  or  films  about 
the  sand  grains  that  remove  suspended  matter  and 
bacteria  by  attraction  and  absorption. 

The  statement  that  slow  filters  will  remove  25%  of  the 
color  from  water  is  rather  low;  40%  would  be  nearer. 

The  physical  and  chemical  tests  described  are  based  on 
the  standard  methods  of  the  American  Public  Health 
Association,  abridged  for  purification-plant  use  by  un- 

^Consulting  Sanitary  Engineer,  14  Beacon  St.,  Boston,  Mass. 


trained  workers.  The  principal  tests  are  clearly  outlined 
and  well  illustrated  by  examples  and  cuts.  The  user 
should  bear  in  mind,  however,  that  not  all  bacteria  which 
ferment  dextrose  and  lactose  with  the  production  of  gas 
are  B.  Coli.  No  methods  for  the  determination  of  dissolved 
oxygen,  or  carbonaceous  or  nitrogenous  matter  are  given. 

The  terms  alum,  aluminum  sulphate,  and  sulphate  of 
alumina  are  used  indiscriminately  to  describe  one  of  the 
important  chemicals  used.  The  trade  name  of  this  is 
sulphate  of  alumina;  it  contains  aluminum  sulphate  but 
is  really  a  basic  complex  salt.  Alum,  which  is  a  double 
sulphate  of  a  nonovalent  and  a  trivalent  element,  is  rarely 
used  for  water  purification,  except  in  household  filters. 

The  hook  contains  much  that  will  help  the  filter 
Operator  and  suggest  construction  details  to  the  designer. 
Typical  data  of  operation  and  cost  are  given  and  rather 
precise  directions  for  operation.  The  author  also  includes 
forms  for  recording  the  results  of  operation.  It  is  to  be 
hoped  that  in  future  editions  it  will  he  possible  to  modify 
these  forms  so  that  they  will  he  more  like  those  recently 
adopted  by  the  New  England  Water- Works  Association. 

The  charts  which  accompany  the  volume  are  ingenious 
and  should  he  helpful  to  the  operator.  They  are  not 
so  simple  hut  that  a  cross  reference  in  each  case  to  the 
page  where  they  are  described  would  be  a  convenience. 

Generally  the  work  is  to  he  commended  because  of 
its  clear  style  and  choice  of  illustrative  material.  The 
author's  experience  evidently  has  been  confined  chiefly 
to  hard  and  turbid  waters.  This  probably  explains  why 
so  little  space  has  been  given  to  the  purification  of  soft 
colored  waters  or  to  the  peculiar  problems  connected 
therewith.  The  fact  that  the  author  has  confined  himself 
to  known  facts  within  his  experience  explains  both  the 
excellence  and  the  incompleteness  of  the  book.  Reading- 
it  critically  the  reviewer  finds  it  instructive,  dependable 
and  within  its  field  valuable. 

8 

svimdl  Cllesiirly  HVe&fcedl 

CENTRIFUGAL  PUMPS — By  R.  L.  Daugherty,  Assistant  Pro- 
fessor of  Hydraulics,  Sibley  College,  Cornell  University; 
author  of  "Hydraulic  Turbines."  New  York  and  London; 
McGraw-Hill  Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  x  +  192; 
111  illustrations.    $2,  net. 

In  this  small  volume  Prof.  Daugherty  has  made  an- 
other fine  contribution  to  engineering  literature.  He 
has  produced  a  text  conspicuously  above  the  average  in 
conciseness  and  clearness,  infusing  into  it  a  peculiar 
quality  of  sustained  interest  and  readability  for  anyone 
who  is  in  the  least  interested  in  this  complicated  subject. 
These  are  indeed  the  same  characteristics  which  mark  the 
earlier  companion  volume  to  this  one— Prof.  Daugherty's 
"Hydraulic  Turbines"  (reviewed  by  H.  E.  Longwell  in 
Engineering  News,  Nov.  13,  1913). 

Mathematics  is  not  spared  in  developing  the  theory  of 
the  many  centrifugal-pump  actions,  but  the  mathematical 
discussion  is  not  unnecessarily  protracted  and  is  easily 
followed.  A  commendable  phase  in  these  sections  is  the 
translation  of  mathematical  expressions  wherever  possible 
into  physical  pictures.  Comparison  of  theory  with  actual 
constructions  and  actions  is  made  at  each  important  step, 
and  the  reasons  for  departures  in  practice  are  generally 
well  disclosed.  Unusual  cooperation  with  many  pump 
makers  must  have  been  secured  to  make  this  possible. 
The  commercial  features  set  forth  are  skillfully  handled. 
What  schemes  the  Goulds,  He  Laval,  Worthington,  Wood, 
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.Morris,  Southwark,  Chicago,  Piatt,  Alberger,  Allis-Chal- 
mers,  McEwen  and  other  companies  have  used  and  what 
has  been  accomplished  have  been  recorded,  but  always 
for  some  definite  end  and  with  complete  absence  of  any 
intimation  of  advertising.  This  alone  is  an  important 
accomplishment.  All  through  the  book  are  references  to 
the  somewhat  parallel  matters  of  hydraulic-turbine  design, 
the  development  in  the  theory  of  those  machines  being- 
employed  where  applicable— with  frequent  notes  on  the 
service  and  structural  differences  which  prevent  the  cen- 
trifugal pump  from  being  merely  a  reversed  turbine. 

The  book  first  classifies  centrifugal  pumps  and  describes 
typical  ones.    Then  there  is  a  transitional  chapter  on 
installation  and  operation  before  the  first  installment  of 
general  theory.    Head,  power,  efficiency  and  discharge 
characteristics  of  various  designs  are  described  and  reasons 
for  peculiar  actions  presented.     Another  transitional 
chapter,  on  disk  friction,  leads  into  a  discussion  of  factors 
affecting  efficiency.    The  latter  part  of  the  book  briefly 
but  adequately  compares  the  advantages  of  centrifugal 
and  reciprocating  units,  outlines  the  fields  of  service  for 
the  several  designs  of  centrifugals,  reviews  some  general 
theoretical  laws,  describes  pump  testing,  adds  some  cost 
data,  tells  how  a  pump  designer  approaches  his  problem 
and  finally  appends  some  complete  test  data  obtained  by 
the  author. 


PIif©(st°Ctia23s'©init  Machinery 
Reviewed  by  Charles  F.  Scott* 

PRI^J?,Lf  St  °F  DIRECT-CURRENT  MACHINES — By  Alex- 
?3™f  ^ngsdorf,  P.  Am.  Inst.  E.  E.,  Professor  of  Elec- 
W^T,?nASm,?-e*rmgr  and  Dean  of  the  Schools  of  Enginelr- 
K^tt?  Washington  University.  [Electrical 
mu  Book  fn  w-3  nFlu  J°nk-  and  London:  McGraw- 
fiui  book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xxiii  +  404-  313 
illustrations.    $3  net.  ' 

The  appearance  of  this  book  is  noteworthy,  as  it  is  the 
first  one  issued  in  a  series  of  books  to  be  known  as  the 
Electrical  Engineering  Texts,  outlined  by  a  committee  of 
professors  and  engineers  formed  in  190*9.    Prof.  H.  E. 
Clifford  is  Chairman  and  Consulting  Editor,  and 'the 
members  are  Professors  M.  C.  Beebe,  E.  J.  Bero-  G 
W.  Patterson  and  H.  J.  Ryan  and  Messrs.  P.  M.  Lincoln 
H.  H.  Norris,  Elihu  Thomson  and  W.  D.  Weaver.  The 
aim  is  "a  well-considered,  carefully  written  series,  each 
volume  of  which  shall  treat  only  of  its  subject  matter 
proper,  and  m  a  manner  that  is  uniform  with  the  treat- 
ment in  other  volumes."    The  present  book  is  of  in- 
terest not  only  on  its  own  account,  but  as  indicating 
the  educational  and  technical  standards  and  the  method 
of  treatment  to  be  anticipated  in  the  volumes  which  are 
to  follow. 

The  preface  proposes  "a  reasonably  complete  treatment 
of  the  fundamental  principles  that  underlie  the  design 
and  operation  of  all  types  of  direct-current  machinery  » 
Armature  windings  and  commutation  receive  especial  at- 
tention, comprehensive  rules  covering  windings  and  an 
unusually  extensive  treatment  of  commutation  being  pre- 
sented. The  operating  characteristics  of  generator!  and 
motors  include  new  material,  elucidated  by  the  use  of 
three-dimensional  diagrams. 

_  The  book  requires  a  knowledge  of  calculus,  a  prelim- 
inary grounding  in  physics  and  electrical  engineering 
and  the  ability  to  interpret  rather  intricate  graphical 
diagrams.    The  preface  states  that  the  book  has  been 


prepared  for  junior  and  senior  students.    Granting  that 
he  junior  student  is  prepared  to  take  up  this  book  as  a 
text,  the  question  may  be  raised  whether  all  students 
should  go  into  the  subjects  treated  in  this  book  as  thor- 
oughly as  the  book  requires.   It  is  an  excellent  and  com- 
prehensive reference  book,  but  it  may  be  too  specialized 
for  the  average  student.     Few  engineers,  aside  from 
designers,  need  to  know  very  much  about  commutation 
for  example.    For  each  designer  there  are  a  thousand 
who  need  to  know  the  operating  characteristics  of  motor.  ■ 
not  merely  the  magnetic  and  electrical  characteristics' 
but  the  mechanical  performance,  so  that  a  machine  tool 
or  a  fan  or  a  hoist  with  its  particular  requirements  as 
to  speed  adjustments  and  torque  can  be  adequately  sup- 
plied with  suitable  motor  and  control  apparatus    If  the 
present  book  is  one  of  many  in  which  the  subjects  receive 
uniform  treatment,  will  the  series  not  call  for  an  amount 
of  time  and  lead  to  a  degree  of  specialization  which  the 
student  can  ill  afford  ? 

The  preface  asserts  an  effort  to  give  prominence  to 
the  physical  concepts  by  presenting  the  physical  facts 
of  the  various  problems  and  refers  particularly  to  the 
last  section  m  the  book  as  an  example  of  this  procedure 
1  he  section  is  a  ten-page  description  with  graphical  and 
mathematical  analysis  of  a  certain  automobile  lighting 
regenerator.  There  are  some  40  equations,  many  of  which 
require  two  lines  across  the  page  and  employ  a  special  list 
of  symbols.    The  machine  described  is  out  of  date  as 
later  models  do  not  serve  as  motors  as  well  as  generators  • 
furthermore,  the  series  winding  is  omitted,  "experience 
having  shown  that  its  effects  contributed  little  or  noth- 
ing of  value."    The  student  is  wise  if  he  observes  that 
it  is_  "experience,"  that  is,  the  intelligent  dealing  with 
physical  things,  and  not  mathematical  analysis  of  an  in- 
tricate order,  which  indicates  what  can  be  "done.  After 
"experience  has  shown  that  the  series  field  can  be  omitted" 
then  the  post  mortem  examination  discovers  that  "the 
analytical  reason  for  this  fact  is  clear  from  the  form  of 
equation  (30)."    Equation  (30)  contains  46  symbols. 

It  is  well  to  be  able  to  make  mathematical  investiga- 
tions and  it  is  well  to  be  aide  to  travel  through  those 
which  have  been  made,  but  all  students  cannot  afford 
the  time  for  exercises  of  this  kind,  and  the  student  who 
expects  to  specialize  on  automobile  generators  is  apt  to 
get  the  mistaken  idea  that  the  designing  and  building 
and  testing  of  such  apparatus  are  based  on  intricate 
mathematics.    Inventors  who  devise  ingenious  machines 
do  not  usually  begin  with  equations  of  the  third  degree 
The  book  brings  together  much  excellent  material  in 
concise  and  intelligent  form.    It  is  a  treatise  and  a  val- 
uable reference  book.    Its  suitability  as  a  textbook  will 
be  decided  differently  by  different  teachers,  depending 
upon  their  point  of  view  as  to  what  the  student  should 
study. 


°VERURAE  DISTRICTS0  RDE£E£TIVE    HOUSING    IN  THE 
uiblKlCTS — By  Dr.  Harvey  D.  Bashore  Insnpctor 
for  Pennsylvania  Department  of  Health-  author  of  "Thi 

$1   net.  :    XS  ln-:  pp-  xi  +  92;  illustrated. 

The  deplorable  living  conditions  existing  in  many 
country  districts  are  pictured  by  text  and  halftones.  Land 
overcrowding,  house  overcrowding,  defective  buildings  and 
overcrowded  and  defective  school  buildings  are  the  main 
topics  considered.    The  author  states  that  the  "observa- 
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tions  noted"  were  made  mostly  "in  a  typical  rural  farming 
community,  inhabited  by  native-born  Americans."  Many 
engineers  could  testify  to  the  existence  of  similar  unhappy 
and  unhealthful  conditions  in  various  parts  of  America. 

SI 

Hi»4effin\»fl=C©mIbtuisftn©in\.  Esagpia© 
Bevieaved  by  John  J.  Flat  her* 

VALVES  AND  VALVE  GEARS:  Vol.  II,  Gasoline  Gas  and 
Oil  Engines — By  Franklin  DeRonde  Purman,  M.  Am.  Soc. 
M  E  Professor  of  Mechanism  and  Machine  Design, 
Stevens  Institute  of  Technology.  New  York.  John  Wiley 
&  Sons,  Inc.  London:  Chapman  &  Hall,  Ltd.  Cloth; 
6x9  in.;  pp.  xi    +    190;  216  illustrations.     $2,  net. 

This  work  is  a  still  further  development  of  the  book 
noted  in  these  columns  .Mar.  14,  1912,  which  is  now 
published  in  two  volumes.  The  first  volume  of  the 
present  edition,  reviewed  here  July  15,  1915,  related  to 
the  valves  and  valve  gears  used  in  reciprocating  engines 
and  steam  turbines.  The  second  volume  treats  of  the 
various  types  of  valves  and  valve  gears  used  in  gasoline, 
gas  and  oil  engines.  In  this  volume,  as  in  its  predecessors, 
the  subject  is  treated  chiefly  from  the  kinematic  stand- 
point with  a  view  to  the  actual  layout  of  valve  gears  and 
the  control  of  the  gasoline,  gas  or  oil.  This  constitutes 
a  continuation  of  the  subject  as  presented  in  Volume  1, 
but  as  the  title  implies,  it  relates  solely  to  internal- 
combustion  engines  and  has  been  prepared  to  meet  the 
requirements  of  varying  courses  of  study  and  also  to 
satisfy  the  needs  of  those  who  are  interested  only  in 
internal-combustion  engines.  The  method  of  treatment 
is  similar  to  that  presented  under  the  discussion  of  valves 
and  valve  gears  for  steam  engines  and  steam  turbines. 
The  selection  and  arrangement  of  the  material  is  most 
excellent,  but  it  is  hoped  that  in  the  next  edition  of  the 
work  the  author  will  follow  his  previous  practice  and 
present  numerous  working  problems  under  each  division. 
The  general  scope  of  the  work  may  be  obtained  from  the 
section  headings:  General  Characteristics  of  Internal- 
Combustion  Engines  ;  Commercial  Applications  of  Various 
Forms  of  Valves  and  Valve  Gears  to  Gasoline  Engines; 
Aeroplane  Engines;  The  Gas  Engine;  Oil  Engines;  Diesel 
Oil  Engines;  Comparison  of  l'rime  Movers. 

The  book  is  very  rich  in  material  of  general  interest 
lo  the  engineer  who  desires  to  obtain  a  knowledge  of 
the  various  types  of  internal-combustion  engines.  The 
first  portion  gives  a  very  general  although  brief  dis- 
cussion of  gasoline,  gas  and  oil  engines.  It  also  in- 
cludes a  discussion  of  fuel  and  fuel  apparatus,  such  as 
gas  producers  and  the  different,  types  of  carburetors  and 
mixers.  The  various  methods  of  ignition  employed  in 
practice  are  also  given  considerable  attention. 

In  the  commercial  application  of  the  several  forms  of 
valve  and  valve  gears  to  gasoline  engines,  the  principal 
types  are  discussed  more  in  detail  and  their  distinguishing 
characteristics  pointed  out.  In  connection  with  this  phase 
of  the  work  an  interesting  method  of  using  sinusoidal 
diagrams  in  laying  out  the  sleeve  valve  of  the  Knight 
engine  is  particularly  worthy  of  note. 

Under  aeroplane  engines  the  more  important  types  are 
presented,  and  their  construction  and  valve  mechanisms 
arc  clearly  shown  by  means  of  an  excellent  series  of 
drawings  and  diagrams.  Of  particular  interest  are  the 
kinematic  analvsis  of  the  7-cvlinder  Gnome  revolving 


radial  engine  and  the  comparison  of  its  mechanism  with 
that  of  the  well-known  Whitworth  quick-return  motion. 

The  rest  of  the  book  is  devoted  to  a  consideration  of 
gas  and  oil  engines,  including  a  review  of  the  early  types 
of  gas  engines  and  their  cycles.  Methods  of  speed  control 
and  ignition  are  presented  for  engines  operating  under 
various  conditions,  and  considerable  attention  is  given  to 
the  slow-combustion  Diesel  oil  engine.  This  consists  of 
a  comprehensive  description  of  the  different  types  of 
this  form  of  oil  engine,  which  is  now  coming  into  such 
general  favor  for  marine  as  well  as  stationary  service. 
Valve  mechanisms  and  timing  diagrams  of  both  the  four- 
stroke  and  two-stroke  engines  are  given  kinematicallv, 
and  various  methods  of  control  are  discussed. 

The  book  concludes  with  a  brief  comparison  of  prime 
movers  in  which  a  very  good  table  is  presented,  showing 
the  approximate  rating  of  the  various  prime  movers  in 
-•eiieral  use,  based  on  the  thermal  efficiency  and  cost  of 
fuel  per  b.hp. 

This  book  is  more  than  a  treatise  on  valves  and  valve 
gears  of  gas,  gasoline  and  oil  engines— it  comprises  a 
very  comprehensive  and  satisfactory  treatment  of  the 
internal-combustion  engine,  and,  like  its  predecessor,  it 
will  appeal  equally  to  the  teacher  of  machine  design  and 
to  the  student  of  engineering. 

^aimM  &npH silked 


♦Professor  of  Mechanical  Engineering,  University  of  Min- 
nesota, Minneapolis,  Minn. 


THE    \RT  OF  LANDSCAPE  ARCHITECTURE;  Its  Develop- 
,  ment  and  Its  Application  to  Modern  landscape  Gardening 
_By  Samuel  Parsons,  author  of  "Landscape  Gaidening. 
New  York  and  London:  G.  P.  Putnam's  Sons.    Cloth,  6x9 
in.;  pp.  xxi  +  347;  57  illustrations.    $3.50,  net. 

DESIGN  IN  LANDSCAPE  GARDENING— By  Ralph  Rodney 
Root,  Assistant  Professor  of  Landscape  Gardening,  in 
charge  of  Professional  Courses,  University  of  Illinois  and 
Charles  Fabens  Kelley,  Assistant  Professor  ot  Art,  Head 
of  Department  of  Art,  Ohio  State  University.  ...New  Tork- 
The  Century  Co.  Cloth;  6x9  in.;  pp.  27S;  65  illustrations. 
$2,  postpaid. 

Books  on  gardening,  landscape  gardening  and  land- 
scape artitecturc  have  rapidly  multiplied  in  the  last  two 
decades,  but  the  two  now  under  consideration  are  unique, 
each  in  its  own  way,  and  deserve  a  place  in  the  library 
of  the  student,  the  collector  and  the  professional  man. 

Taking  up  first  the  volume  by  the  well-known  Avriter 
and  practitioner,  .Mr.  Parsons,  it  may  be  noted  that  he 
has  marshaled  in  masterful  sequence  extracts  from  the 
writings  both  of  the  great  authorities  on  the  art  of 
landscape  architecture  and  of  many  lovers  of  landscapes. 
These  extracts,  combined  now  with  the  author's  com- 
ments on  the  quotations  and  again  with  his  own  remarks 
to  which  some  of  the  quotations  give  emphasis,  serve  to 
show  what  landscape  architecture  is  and  how  it  may 
be  attained. 

Among  the  writers  drawn  from  most  frequently  by  Mr. 
Parsons  is  Prince  Herman  von  Puckler-Muskau,  a  Ger- 
man prince  who  wrote  in  1834  and  who  practiced  on  his 
own  estate  what  he  so  eloquently  taught  in  his  book. 

The  author  deals  in  succession  with  the  principles  of 
his  art,  the  laying  out  of  estates,  enclosures,  location  of 
buildings,  grass  spaces,  roads  and  paths,  water,  islands, 
rocks,  grading,  plantations,  maintenance,  gardens  and 
public  parks.  These  are  treated  in  the  fashion  already 
indicated.  In  a  final  chapter  the  author  tells  in  his 
own  language  and  from  his  broad  and  varied  experience 
what  trees  and  shrubs  may  be  chosen  from  for  various 
purposes.  A  bibliography  of  perhaps  150  titles  and  a 
rather  brief  index  close  the  volume.    It  should  be  added 
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that  the  illustrations,  mostly  full-page  halftone  views, 
are  well  chosen,  are  truly  illustrative  and  include  a  good 
majority  of  American  subjects— many  being  views  in 
Central  Park,  New  York,  with  which  the  author  has 
been  connected. 


The  second  of  the  volumes  before  us  has  two  unusual 
characteristics  for  a  book  on  landscape  gardening  brev- 
ity and  as  nearly  a  scientific  presentation  of  the  prin- 
ciples of  landscape  design  as  could  be  expected  of  a  book 
dealing  with  an  art. 

Professors  Root  and  Kelley  first  give  thumb-nail 
sketches  of  architecture,  sculpture,  painting,  agriculture, 
horticulture  and  engineering  as  elements  of  landscape 
work.  The  principles  of  landscape  design,  of  color  and 
of  planting  are  next  presented.  A  series  of  problems— 
like  an  American  home,  school  grounds  and  a  golf  course 
—are  then  discussed.  Garden  design  is  the  last  topic. 
There  is  a  good  and  extensive  index. 

The  illustrations  include  diagrams  as  well  as  half- 
tones and  run  freely  to  foreign  examples. 

The  book  promises  to  be  useful  to  all  who  wish  to 
inform  themselves  in  the  principles  and  to  make  a  modest 
beginning  in  the  practice  of  landscape  design.  It  can 
scarcely  fail  to  interest  any  not  too  old  in  their  own 
esteem  to  learn  something  from  every  earnest  attempt 
to  present  an  old  but  ever  new  subject. 

Pirodtiacftfioia  off  Pag  Es^oia 
Reviewed  by  Richard  Moldenke* 

LEHRBUCH  DER  EISENHtiTTENKUNDE  Verfasst  fiir  den 
Unterricht,  den  Betrieb  und  das  Entwerfen  von  Eisenhut" 
finhpn  t? en~5^  Be™hard  Osann,  Professor  an  dfr  K6nig- 
lichen  Bergakadem.e  in  Clausthal.  Erster  Band "  Roheisen- 

|elmanUnnSp,n^Z7f',nG-ermany:  -Verlag  VOn  Wilhelm  E  - 
17  tables  Kipk,10  S-:  P£  xm,-+  66S;  407  illustrations, 
i/  tames.    29  marks.    Bound  in  linen,  30.50  marks. 

The  first  volume  of  Prof.  Bernard  Osann's  magnum- 
opus  is  before  us.  It  is  entitled  (translated)  "A  Treatise 
on  the  Metallurgy  of  Iron''  and  deals  with  the  production 
of  pig  iron.  With  usual  German  thoroughness  this  book 
forms,  without  question,  the  most  complete  compendium 
of  blast-furnace  literature  in  print,  and  should  be  in 
the  library  of  every  iron  and  steel  producer  and  metal- 
lurgist. 

Since  every  phase  of  the  blast-furnace  problem  is  very 
carefully  detailed,  one  finds  the  history  of  the  develop- 
ment, the  necessary  instructions  for  making  the  installa- 
tion calculations  and  the  latest  types  of  construction  il- 
lustrated. Hence  the  book  becomes  not  only  a  reference 
volume  for  the  student,  but  a  vade  mecum  of  the  blast- 
furnace superintendent  and  engineer. 

After  covering  the  history  of  iron  and  the  accompany- 
ing statistics,  the  author  discusses  the  principles  of  com- 
bustion, the  fuels  that  are  available  in  the  blast  furnace 
and  the  ores  of  iron  and  their  distribution.  A  series  of 
chapters  are  devoted  to  the  preliminary  preparation  of 
ores  for  smelting,  such  as  their  roasting,  briquetting,  sin- 
tering. Manganese  is  also  included  in  these  discussions, 
and  the  chemistry  of  limestone  is  ventilated. 

The  construction  of  the  blast  furnace,  the  refractories 
used,  accessory  details,  blowing  engines,  with  full  cal- 
culations, cover  over  100  pages  of  the  book;  and  a  very 
interesting  exposition  of  the  dry-blast  problem,  with  rea- 
sons for  its  practical  failure  in  the  exceedingly  economi- 
cal mode  of  running  furnaces  in  Germany,  is  appended. 

♦Consulting  Metallurgist,  Watchung,  N.  J. 


Next  comes  the  blast-furnace  stove,  with  about  LOO 
pages  of  hot-blast  description  and  data.  The  furnace 
hoist,  ore-  and  coke-handling  machinery,  furnace  gases 
and  the  necessary  cleaning  apparatus,  and  finally  the 
blast-furnace  gas  engine,  its  construction,  heat  economy, 
development,  etc.,  constitute  another  large  section  of  the 
volume. 

The  metallurgy  of  the  blast-furnace  process  is  next 
discussed.  Temperature,  heat  balance,  the  nature  of  the 
pig  iron  produced,  calculation  of  burden  and  slags  made 
and  the  nature  of  the  latter  precede  the  operation  of 
the  furnace  itself.  This  is  gone  into  fully  and  the  many 
troubles  the  furnaceman  experiences  are  explained  and 
advised  upon.  The  recovery  of  values  from  the  blast 
furnace  is  discussed,  and  directions  are  given  for  the 
operation  of  the  stack  for  the  different  grades  of  pig 
metal  required  by  the  trade. 

Pig  iron  from  the  electric  furnace  is  given  attention. 
Cost  calculations,  and  the  detailed  plans  of  a  blast-fur- 
nace installation  complete  the  volume. 

One  cannot  help  agreeing  with  the  author  that  the 
study  of  the  metallurgy  of  iron  is  somewhat  like  that  of 
medicine.  One  cannot  duplicate  the  happenings  of  the  fur- 
nace or  the  human  system  in  the  laboratory,  nor  can  one 
see  very  much  of  what  is  actually  going  on  within  them  ; 
hence  the  necessity  for  constant  study  to  enlarge  the 
range  of  understanding,  so  that  the  results  in  practical 
operation  may  be  more  and  more  reliable  and  subject 
to  more  accurate  prediction. 

The  book  is  cordially  commended  to  the  attention  of  the 
American  iron  industry  and  the  hope  is  expressed  that 
an  English  translation  and  the  subsequent  parts  may  soon 
follow. 


THE  CITY  MANAGER:  A  New  Profession— By  Harry  Aubrey 
?£?llr,n,*Jr-  ^th?r  of  "Social  Historians."  New  York 
League  SeHes  ^  rfn^h-0^  &  C°'  .[National  Municipal 
ueague  benes.J    CloLh;  5xS  in.;  pp.  xi  +  310.    $1.50,  net. 

The  city-manager  plan  is  so  new  and  is  so  closely  asso- 
ciated  with  the  commission-plan  of  government,  both  in 
theory  and  practice,  that  it  is  not  surprising  to  find  this 
book  consisting  largely  of  an  exposition  of  commission 
government  and  its  advantages.  In  fact,  the  portion  of 
the  contents  relating  solely  to  the  city  manager  and  his 
work  would  make  little  more  than  a  respectable  pam- 
phlet. The  book  is  nevertheless  useful.  Its  usefulness 
and  effectiveness  are  increased  by  its  interesting  charac- 
ter and  the  enthusiasm  of  the  author. 

For  concrete  illustrations  the  author  draws  chiefly  upon 
Dayton,  Ohio,  with  frequent  excursions  to  Springfield 
and  a  number  of  references  to  two  or  three  other  cities. 
Unlike  many  writers,  Mr.  Toulmin  gives  due  credit  to 
Staunton,  Va.,  for  taking  the  lead  in  appointing  a  city 
manager.  In  view  of  this  and  of  the  further  fact  that,  as 
the  author  brings  out,  Staunton  appointed  a  city  manager 
because  it  lacked  authority  to  adopt  commission  govern- 
ment, it  is  a  bit  surprising  that  almost  no  attention  is 
given  to  the  possibility  of  the  employment  of  a  city 
manager  by  other  cities  that  lack  either  the  legal  power 
or  the  official  or  popular  desire  to  adopt  the  commission 
plan.  The  fact  is  that  a  number  of  other  cities  have 
employed  a  manager  by  intent,  and  in  others  a  masterful 
city  engineer  or  commissioner  of  public  works  has  be- 
come manager  and  achieved  notable  results. 
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It  is  a  pity  that  the  author  should  have  been  so  full 
of  Dayton  and  Springfield  in  particular  and  the  commis- 
sion plan  in  general  as  to  have  nearly  ignored  the  ma- 
jority of  the  cities  actually  under  the  manager  plan  and 
wholly  ignored  those  which  have  utilized  it  without  the 
official  stamp  of  the  name  or  endorsement  of  propagandists 
of  the  simon-pure  city-manager  plan.  Some  of  the  space 
now  filled  by  repetitions  and  by  "results"  that  are  little 
but  local  self-congratulatory  categories  of  activities  might 
well  have  given  place  to  broader,  more  thoughtful  and 
more  discriminating  reviews  of  city-manager  experience 
and  approximations  outside  of  Ohio. 

The  foregoing  remarks  are  not  designed  to  belittle  the 
book  but  rather  to  point  out  how  it  may  readily  be  im- 
proved upon,  either  by  the  author  of  the  next  hook  on 
this  subject  or  by  the  present  author,  should  he  have 
the  courage  and  energy  to  attempt  a  thorough  rewriting 
of  this  volume,  with  liberal  cutting  at  a  number  of  places 
and  a  moderate  but  painstaking  expansion  at  others. 

A  conspicuous  service  rendered  by  the  author  is  his 
clear-cut  and  forceful  exposition  of  the  inherent  and  crip- 
pling weakness  of  the  commission  plan,  in  that  it  at- 
tempts to  select  administrative  officers  by  popular  vote. 
Having  rendered  this  service,  it  is  hard  to  see  how  the 
same  man  can  condone,  if  not  uphold,  that  provision  of 
the  Dayton  charter  which  makes  the  city  manager  subject 
to  popular  recall.  A  broader  lield  of  vision,  such  as  is  to 
be  expected  in  a  hook  in  the  National  Municipal  League 
Series,  might  have  prevented  this  inconsistency. 

>: 

Suas^eyliag  foe*  ftlfoe  S©lf°T^ift©s3eeri 
Reviewed  by  A.  W.  Bedell* 

PRACTICAL  SURVEYING  for  Surveyors'  Assistants  Voca- 
tional and  High  Schools — By  Ernest  MeCullough,  M.  Am 
Soc  C  E.,  author  of  "Engineering  Work  in  Towns  and 
Cities,"  "The  Business  of  Contracting"  and  ''Engineering 
as  a  Vocation."  New  York:  D.  Van  Nostrand  Co.  Cloth; 
5x8  in.;  pp.  ix   +   42;  229  illustrations.     $2  net. 

The  purpose  of  this  book,  the  author  says  in  his  preface, 
is  to  meet  the  needs  of  students  whose  mathematical 
preparation  does  not  extend  beyond  simple  arithmetic. 
It  is  intended  to  be  used  as  a  text  In  high  schools  or 
vocational  schools  and  for  self-tutored  men  who  wish  to 
become  surveyors. 

Instruments  for  field  and  office,  and  their  use,  are  de- 
scribed in  detail.  The  chapter  on  chain  surveying  gives 
almost  all  possible  ways  of  making  linear  measurements, 
with  many  geometrical  and  practical  problems.  Leveling 
and  grading  are  described,  and  a  page  is  introduced  show- 
ing signals  for  communication  at  long  range.  Under 
compass  surveying  are  given  the  use  of  the  instrument 
in  the  field,  notes  on  attraction  and  variation  (a  com- 
plete isogonic  chart  is  found  in  the  front  of  the  book), 
balancing  errors,  computing  lost  courses  and  areas  and 
plotting  the  map.  Trigonometry  is  treated  in  simple 
language  in  one  chapter,  giving  both  the  regular  and 
graphic  solutions  of  plane  triangles,  with  problems;  and 
the  use  of  logarithms  is  explained.  The  transit  and  its 
parts  are  described  in  some  detail,  together  with  tra- 
verses and  a  little  on  stadia  work.  Some  useful  pages 
are  copied  from  the  Ainsworth  manual  on  meridian  ob- 
servations. The  chapter  on  surveying  laws  is  well  written 
and  is  more  thorough  than  would  be  expected  in  a  book 
of  this  scope.  The  author  truly  says  that  "much  of 
the  litigation  over  land  lines  would  he  eliminated  if  the 

♦Federal  Building,  Santa  Fe,  N.  M. 


lawyer  could  he  prevented  from  interfering  with  the  sur- 
veyor," and  that  much  of  this  interference  is  due  to  the 
fact  that  the  average  lawyer  does  not  recognize  such  a 
thing  as  "the  error.''  The  chapter  on  engineering  sur- 
veying covers,  in  a  descriptive  way,  surveys  for  various 
kinds  of  construction.  In  the  appendix  the  simplest 
uses  of  algebra  art'  explained. 

As  may  he  expected  in  a  new  edition,  there  are  a  few 
unimportant  errors.  The  hook  is  illustrated  in  detail 
with  clear  sketches,  and  the  language  throughout  can  he 
easily  understood.  There  are  several  tables  scattered 
throughout  the  hook,  including  squares  and  roots,  tra- 
verse tallies,  natural  and  logarithmic  functions,  stadia 
reduction  and  lengths  of  a  degree  at  different  latitudes. 
Some  of  the  tables,  however,  are  incomplete  for  anything 
but  instruction. 

This  is  not  in  any  sense  a  reference  book.  It  is  suit- 
able only  for  those  with  little  surveying  experience  and 
small  mathematical  knowledge,  being  an  elementary  par- 
allel of  Tracy  or  Johnson;  but  it  is  very  thorough  in 
its  field.  No  one  who  is  starting  out  to  learn  surveying 
will  make  a,  mistake  in  choosing  this  book  as  a  guide. 

Wi 

DIELECTRIC  PHENOMENA  IN  HIGH  VOLTAGE  ENGINEER- 
ING— By  F  W.  Peek,  Jr.  New  York  and  London:  Mc- 
Graw-Hill Book  Co.,  Inc.  Cloth;  6x9  in.;  pp.  xv  +  285: 
190  illustrations.     $3,  net. 

The  high-tension  studies  of  the  author  in  the  labora- 
tories of  the  General  Electric  Co.  have  become  widely 
known  to  the  electrical-engineering  profession  through  his 
many  papers  before  the  American  institute  of  Electrical 
Engineers.  These  researches  into  the  failure  of  materials 
under  extreme  electrical  stress  are  now  collected  in  concise 
form  and  related  order,  giving  a  most  useful  volume  for 
designer  or  student — a  text  the  merit  of  which  is  parallel 
with  the  recognized  worth  of  the  work  described. 

ROLLING-LIFT  BASCULE  BRIDGES — Their  Inception  De- 
velopment, and  Use.  Chicago.  111.:  The  Scherzer  Rolling- 
Lift  Bridge  Co.    Paper;  6x9  in.;  pp.  38;  illustrated. 

The  20  yr.  of  history  and  development  of  this  type  of 
bascule  bridge  are  reviewed  briefly  and  interestingly.  The 
bridge  was  invented  by  the  late  William  Scherzer  to  meet 
the  peculiar  conditions  for  a  railway  bridge  across  the 
Chicago  River,  where  the  close  proximity  of  two  swing 
spans  prevented  the  use  of  another  swing  span  between 
them.  That  bridge  was  opened  in  1895  and  is  still  in 
use.  Since  then  there  have  been  interesting  developments, 
especially  in  simplifying  the  operating  machinery  and  in 
adapting  the  bridge  to  meet  various  local  conditions.  At 
home  and  abroad  there  are  now  some  200  of  these  bridges 
for  railway  and  highway  service,  with  spans  ranging  from 
29  ft.  to  310  ft. 

H 

The  book  business  of  the  Myron  C.  Clark  Publishing 
Co.,  608  South  Dearborn  St.,  Chicago,  111.,  has  been  taken 
over  by  the  Clark  Book  Co.,  Inc.,  a  new  concern  with  of- 
fices at  27  William  St.,  New  York  City.  The  list  of  books 
taken  over  will  be  extended  in  the  near  future  by  several 
volumes  on  economic  subjects. 

Under  the  title  "Some  Important  Engineering  Features 
of  the  Canadian-Pacific  Railway"  a  number  of  articles 
describing  recent  railway,  bridge  and  irrigation  construc- 
tion activities  of  this  railway  have  been  reprinted  by 
"The  Canadian  Engineer"  of  Toronto.  The  articles  are 
well  illustrated  by  halftones  and  line  drawings. 


December  16,  1915 
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naJ^2i£?5  fs  possible  the  name  of  each  publisher  of  books  or 
pamphlets  listed  in  these  columns  is  given  in  each  entry  If 
Iht  or  pamphlet  is  for  sale  and  the  price  is  known  bv 

the  editor  the  price  is  stated  in  each  entrv.  Where  no  price 
is  given  it  does  not  necessarily  follow  that  the  book  or  pam- 
phlet can  be  obtained  without  cost.  Many,  but  not  all  of  the 
pamphlets,  however,  can  be  secured  without  cost,  at  least  by 
inclosing  postage.  Persons  who  are  in  doubt  as  to  the  mean's 
Ji^6  pursued  to  obtain  copies  of  the  publications  listed  in 
these  columns  should  apply  for  information  to  the  stated  pub- 

tn  tho  ?!',f!^  CaSe  °1  b00ks  0r  Pal'ers  Privately  printed,  then 
to  the  author  or  other  person  indicated  in  the  notice.] 

AUSTRALIAN  REPORTS— Paper;  Sxl3  in.;  illustrated 

Annual  Report  of  the  Sludge-Abatement  Board  of  Vic- 
toria for  1914      Pp.  26.     Annual  Report  of  the  Chief 
Mining  Inspector  on  Dredge,  Mining  and  Hydraulic 
Sluicing   in    Victoria   for   1914.     Pp.    16.  Melbourne, 
Victoria:  Department  of  Mines  and  Forests  Report 
on    Commonwealth    Demography.    1914    and  Previous 
le;irs.     I  p.   262.     Melbourne:   Commonwealth  Bureau 
of  Census  and  Statistics.    Annual  Report  of  the  South 
Australian   Railways  Commissioner  for  1914-15  Pp 
o2.     Adelaide,  N.  S.  W.     Annual  Report  of  the 'Com- 
missioner  of   Queensland    Railways   for   Year  Ended 
June  30,  1915.     Pp.  145.     Brisbane,  Queensland  Uea 
AUTOGENOUS    WELDING    AND    CUTTING  —  By  Theodore 
?a5tn.£'     Translated  by  the  Author  and  James  F  White- 
ford  M  Am.  Soc.  M.  E.    New  York:  McGraw-Hill  Book  Co 
Cloth;  5x8  in.;  pp.  xiv   +   157;  130  illustrations.    $1  net 
BEITRAG  ZUR  BERECHNUNG  VON  MASTFUNDAMENTEN— 
Von.  Dr.-Ing.  H.  Frolich.    Berlin,  Germany:  Wilhelm  Ernst 
marks"'         Per'   7x10  ln-;   pp'   60;    61   text  figures.  2.60 

THE  BUILDING  ESTIMATOR'S  REFERENCE  BOOK-  A  Prac- 
tical and  Thoroughly  Reliable  Reference  Book  for  Con- 
tractors and  Estimators  Engaged  in  Estimating  the  Cost 
of  and  Constructing  All  Classes  of  Modern  Buildings 
etc.— By  Frank  R.  Walker.  Chicago,  111.  (30  Nortl  K 
igan  Ave.):  The  Author.  Flexible  leather;  4x7  in  pp 
v   +    612;  illustrated.     $10.  '  11 

BULLETINS,  UNITED  STATES  DEPARTMENT  OF  AGRI- 
^TVn^E^TWasll1-nst?n'  C-  PaPer;  6x9  in.;  illustrated. 
No  300,  Excavating  Machinery  Used  in  Land  Drainage— 
Ty  ,  h  Xarnell  Drainage  Engineer.  Pp.  39.  No  304 
Land  Drainage  by  Means  of  Pumps — By  S.  M  Wood- 
ward Drainage  Engineer  (revised  with  special  refer- 
ence to  the  Upper  Mississippi  Valley  by  C.  W  Okev 
Senior  Drainage  Engineer)     Pp   60  5 ' 

Copies  at  15c.  each  may  be  procured  from  the  Superintend- 
ent of  Documents,  Washington,  D.  C.  1  en(l 
CANADIAN  IRRIGATION  REPORT  FOR  1914  (Ottawa,  Ont  )  — 
Fart    VII,   Annual    Report,    Department    of   the  Interior 
Paper;  7x10  in.;  pp.  222;  illustrated.  interior. 

MC^°&-  Secretary.ealPa^, 

CIVIL  SERVICE  BOARD,  CITY  OF  OAKLAND,  CALIF-  A 
Report  and  Review  of  .Civil  Service  Operation  from  "Or- 
ganization of  the  Board  on  Sept.  5,  1911  to  June  30  1915 
Including  Rules  and  Regulations,  and  Sample  Examina- 
tions Oakland  Calif.:  Frank  Colbourn,  Secretary  of 
Board.     Paper;  6x9  in.;  pp.  242. 

^r^f^W1^8/  S-  °-  Andros.  Bulletin  13. 
Urbana,  111..  Coal  Mining  Investigations,  University  of 
Illinois.    Paper;  6x9  in.;  pp.  250;  illustrated. 

COMPARATIVE   RAILWAY   STATISTICS    UNITED  STATIC 
AND   FOREIGN   COUNTRIES,    1912-WasiUnf  ton    D  O 
Bureau  of  Railway  Economics.    Bulletin  No.  83.    Paper : 
6x9  in.;  pp.  78.  p  1  > 

THE  CONSTRUCTION  OF  THE  PANAMA  CANAL— By  Wil- 
•liam  D  Sibert,  Brigadier-General,  U.  S.  A.,  formerly  Men  - 
^V  lf  -ft?  Isthmian  Canal  Commission  and  in  charge  of 
the  building  of  the  Gatun  Locks  and  Dam  and  of  the 
ff°m  Gatun^uto*the  Atlantic  Ocean,  and  John  F 
Stevens,  formerly  Chief  Engineer  and  Member  of  the 
Isthmian  Canal. Commission.  New  York:  D.  Appleton  & 
Co.    Cloth;  5xS  in.;  pp.  x  +  339;  23  illustrations.    ?2  net 

THE  CORROSION  OF  IRON:  A  Summary  of  Causes  and 'pre- 
ventive Measures— By  C.  L.  Wilson.    New  York:  The  En- 

r!^ri?S^Iagazme-Co-  ,  [Works  Management  Library] 
Cloth;  5x8  in.;  pp.  vi   +   178.    $2.  '  J 

THE  DETHRTDGE  METER— By  V.  M.  Cone,  Irrigation  Engi- 
neer, United  States  Office  of  Public  Roads  and  Rural  En- 
gineering port  Collins,  Colo.:  Experiment  Station  Co  - 
r/pan;Ainustr^edalCOlle&e'    Bulletin2^    Paper;  Tx  9^! ; 

Engineering  thermodynamics— b>-   jkmes  Ambrose 

^.ofe^^-I'0n?S^0r•ha,1^  J,am.es  Pa,k  Calderwood,  Associate 
PolW. V  Mechanical  Engineering,  Pennsylvania  State 
DP  vfii'  4. ^^m.^^i  John  Wiley  ft  Sons.  Cloth;  6x9  in.; 
PP.  vm  +  203;  (1  illustrations.    $2,  net 

FORArr^oMTI1r?f?iANI?  THE  £°RD  SHOPS-By  Horace  Lucien 
Ainold  and  Fay  Leone  Faurote.     New  York:  The  Ensri- 

Cloth  nS7v1Mna?azme    Co-,    .[Works    Management  Library] 
Cloth,  7x10  in.;  pp.  x  +  440;  illustrated.  $5 

GENESIS  OP  THE  CENTRIFUGAL  PUMP— By  Albert  E  Guv 

Soc?etynt&irxi  ™  ^n!^  °f  the  Colorado  Scf entire 

THEHEAVY  RAINFATT  «F£T-  2^  Pi5'  AND  SUBSEQUENT 
SuwriiLnint  «:  Report  of  George  G.  Earl,  General 

oSfTa^kperf^rf^f  ^\^T  Board  of  New 


I(  ,^VCCOUNTS,  n  ,'^KJA?,0XT  ,*  *K  FINANCE  AND  MUNICIPAL 
15 iT    Cloth    6x9  in  ppe27C 1°       — Annual  ReP°rt  for  1914- 
IKR'^,TIONt.PRA!'TICE  AND  ENGINEERING:   Vol.   I  Use 

vivancl  A?nXa/el'  LrriKation  ri-"*i'--  Vol.  II,  Con- 

veyance   of    Water— By   B.   A.    Etcheverry,    Head    of  the 
Department  of  Irrigation.  University  of  California  fin 
■o?h-  ^JU,meS)      N™    Wk:     McGraw-Hill     Book  Co 
illustrations,  7  and  31  plates  respectively.     $2  and  $::  50, 

MINNESOTA  SURVEYORS  AND  ENGINEERS'  SOCIETY— 
Proceedings  of  Meeting.  Feb.  24  and  25,  1914  St  Paul 
P1.m?5:3;<fl«at^:  Herr0ld'    Sec^ary.      P— r; 

M°Nr.TA,NA  INSTITUTE  OF  MUNICIPAL  ENGINEERS— Pro- 

Mon t  gC  O  fe"ng'  I™'  P"20'  J,915'  Vol.  II.  Bozeman. 
Mont..  C.  C.  Widener,  Secretary.    Paper;  6x9  in.;  pp  49 

NEnOND° DfsTRirTE,  ^BLIC^WI^E  COMMISSION,'  SE<  % 
Dec  31  llu  lJArfa%  !i  Y.)— Report  for  Year  Ended 
Dec.  61,  1914.    Vol.  II.    Cloth;  9x12  in.;  pp.  396;  illustrated 

PRACTICAL  FORGING  AND  ART  SMITHING— Bv  Thomas  F 
rinth^-v*  .M'lwaukee  Wis.:  The  Bruce  Publishing  Co! 
Cloth,  5x8  in.;  pp.  144;  90  illustrations.    $1,  net. 

THE  PRINCIPLES  OF  DYNAMO  ELECTRIC  MACHINERY— 
uL  Penjamin  F.  Bailey,  Professor  of  Electrical  Engineer- 
US  Pjuver^ty  of  Michigan.  New  York:  McGraw-Hill 
$3°  net  °th;  6X9  ln-;  PP'  XV   +   314 :  222  illustrations 

PRIcSNTR(fl  °LL?S?M°TIyE   OPERATION    AND  TRAIN 
lONIROL— -By  Arthur  Julius  Wood,  M.  Am.  Soc    M  E 
Associate    Professor    in    Charge    of   Railroad  MoclvmicVl 
Engineering     Pennsylvania    State    College       New  York 
McGraw-Hill  Book  Co.    Cloth;  6x9  in.;  pp.  ix  +  271-117 
illustrations.    $3,  net.  T     111  ' 

REPORT  ON  THE  CLIMATIC  AND  SOIL  CONDITIONS  in  the 
wVA:V'',an  F*?-*0  Railway  Company's   Irrigation  Project 
Western    Section     (near    Calgarv,    Alta  )— Ottawi  Ont 

HniKi10^-  B™<*.  Department   of   the   Interior    Oin  .da 
Bulletin  No.  3.    Paper;  7x10  in.;  pp.  24. 

RULES    AND   INFORMATION   PERTAINING   TO  ELFPTPTP 

2  "  RXZC&  ■  METERS.  WIRING  AND  MOTORS-CoSmon  - 

Ulustrated  "  Chicago'  ™-    PaPei';  5x7  in.; Tp  86: 

^AE~  TV  ENGINEERING  APPLIED  TO  SCAFFOLDS — The 
Tia^lers  Insurance  Co.  Hartford,  Conn.  Cloth;  6x9  in.; 
pp.  vi  +  354;  127  illustrations.  $3. 

SCIENTIFIC  MANAGEMENT  AND  LABOR  —  By  Robert 
Franklin  Hoxie  Associate  Professor  of  Political  Economy 
University  of  Chicago;  Special  Investigator  of  Sci'nt  t',: 
JJff11age?,*Pt  for  *he  U"ited  states  Commission  on  Indus- 
n  a  nn  v^^n,  ^/^'V  D'  Apl>leton  &  Co.  Cloth;  5x8 
in. j  pp.  x  -j-  oOi;  $1.50,  net. 

SOCLA^ZE.Dv  GERM  AN  Y-By   Frederic   C.   Howe,   author  of 
tiT   % Cl.ty-.the  Hope  of  Democracy";   "The  British  City 
the  Beginnings  of  Democracy,"  etc.     New  York:  Charles 
Scribner's  Sons.    Cloth;  5x8  in.;  pp.  x  +  342     $1  50  net 

TECSLwP^PEI!S'     UNITED     STATES     BUREAU  OF 
FSi7iW?r-hingf0&  D,'  C-    Paper;  6x9  in.;  illustrated, 
w   wv,-Mme^,S    W^asl1,  ancl  Change  Houses— By  Joseph 
H.  White     Pp.  27.     10c.    No.  124,  Accidents  at  Metal - 

19lf1Cap     28     5c"  United  States  During  1913  and 

S  Zhta|tT|dCfr0m         Supel'ine»de"t  of  Docu- 

THEORETICAL  ELEMENTS  OF  ELECTRICAL  ENGINEER- 
ING—By  Charles  Proteus  Steinmetz.  Fourth  edition 
thoroughly  revised  and  entirely  reset      New  York-Mo- 

ffissssinSa.sa  cloth:  6x&  in-:  pp- xiii  + 

afe/i  Supply  Papers— No.  352,  Surface  Water  Supply 
Sw«'  ^n^l^H^r  1?13;  Part  South  Atlantic  and 
Eastern  Gulf  of  Mexico  Basins.  Pp.  84  No  355 
Surface  Water  Supply  of  the  United  States  for' Year 
Ending  Sept.  30,  1913;  Part  V,  Hudson  Bay  Basins  and 
5P,?t"  ¥lB*\mi»J>k  River-  PP-  LSI.  No.  370,  Surface 
Water  Supply  of  Oregon,  1878-1910 — Bv  F  F  Henshaw 
and  H.  J.  Dean.  Pp.  829.  No.  376.  p/ofile  Surveys  in 
Chelan  and  Methow  River  Basins,  Washington  Pp  8 
No  3,7,  Profile  Surveys  in  Spokane  River  Basin' 
Wash^Kt^n  2nd  John  Day  River  Basin,  Oregon.  Pp  7 
w-ii  378'  Pro5!e  Surveys  in  1914  on  Middle  Fork  of 
Wlllamette  River  and  White  River,  Oregon.  Pp.  8. 
No.  379^  Profile  Surveys  in  1914  in  Umpqua  River 
Bas'n.  9Ve^0rl,-  „Pp-  7-  No-  3SS'  Surface  Water  Supply 
of  the  United  States,  1914;  Part  VIII,  Western  Gulf 
of  Mexico  Basins.  Pp.  124. 
Mineral  Resources  of  the  United  States,  1914;  Part  II— 
i  22,'-.The-  Production  of  Asphalt,  Related  Bitumens 
!?£  Q?9tUmi  nOUf  S?ck  V,  By  Jo,ln  D-  Northrop.  Pp. 
34  ,-362.     No.  23,  The  Production  of  Lime      Bv  G  F 

k?Ufh  «"'  o,Pp-,  3fi'V3l3-  .No-  24-  The  Production'  of 
Peat.  By  Charles  A.  Davis.  Pp.  375-385.  No.  25,  The 
Manufacture  of  Coke.  By  C.  E.  Lesher.  Pp  387-442 
Bulletins— No.  615,  Rhode  Island  Coal.  By  George  H 
Ashley.  Pp.  62.  No.  622,  Mineral  Resources  of  Alaska : 
Report  on  Progress  of  Investigations  in  1914  Bv 
Alfred  H.  Brooks  and  Others.    Pp.  373. 

"th,eSrJ-0f?al-  Papf rc  ^  95-G— Preliminary  Report  on 
^  Diffusion  of  Solids.  By  C.  E.  Van  Orstrand  and 
F.  P.  Dewey.    Pp.  14;  9x12  in. 


WATER  POWER  ENGINEERING:  The  Theory,  Investigation 
and  Development  of  Water  Powers— By  Daniel  W.  Mead. 
^  A"l"  Soc.  C  E.,  Professor  of  Hydraulic  and  Sanitary 
N»f  Vn„5'MII51VerSS,  °t  Wisconsin.  Second  edition 
v,?iT^  ?  ,k:  ,Hcr:Vaw-Hiu  Book  Co-  Cloth;  6x9  in.;  pp. 
xvn  -f  843;  430  illustrations.     $5,  net. 

WATER  SUPPLY  COMMISSION  OF  PENNSYLVANIA  (Har- 
r  ™£'  P,enn-):  Annual  Report  for  1914.  Cloth;  6x9  in.; 
pp.  399;  illustrated. 
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1  -in.  U.  S.  Standard  bolt.  A  section  of  1-in.  bolt,  2y2 
in.  long,  threaded  over  all,  Avas  then  screwed  into  each 
flange  and  the  end  peened  to  prevent  turning.  One  of 
these  was  placed  between  each  of  the  clamps  and  the 
clamps  bolted  up  tight,  and  the  other  end  of  the  bolt 
threaded  into  a  pipe  attached  to  the  heads  of  a  testing 
machine. 


CoEiiCiPotte  Teimsnl©  Testes 
By  Charles  M.  Montgomery* 

A  simple  and  inexpensive  set  of  grips  for  making 
tensile  tests  on  fairly  large  concrete  specimens,  either 
drill  cores  or  cast  cylinders,  is  shown  in  the  view. 

Two  sets  of  malleable-iron  clamps  made  for  use  with 
3-in.  Knox  hose  couplings  were  procured  and  the  lips 


TENSION  GRIPS  FOR  CONCRETE  CYLINDERS 

sawed  off.  The  ends  of  the  concrete  specimens — in  this 
case  drill  cores — were  wrapped  around  with  a  layer  of 
heavy  web  cut  from  a  cotton  hose  to  protect  the  concrete 
from  direct  contact  with  the  metal  clamps,  and  the  clamps 
adjusted  and  loosely  bolted  in  place. 

Two  heavy  malleable-iron  flanges  4  in.  in  diameter 
tapped  for  y2-in.  pipe  were  reamed  and  threaded  for  a 

♦Inspector  in  charge  of  physical  tests,  Board  of  Water- 
Supply,  City  of  New  York. 


A  3©°Fto  C@IbIbE©st©im€ 

The  Kress  House  Moving  Co.,  of  Los  Angeles,  Calif., 
carried  out  a  unique  piece  of  work  recently  when,  in 
order  to  make  room  for  widening  the  street,  it  moved  a 
38-ft.  stone  arch  spanning  a  cemetery  entrance.  This 
arch,  with  its  abutment  piers,  flanking  sidewalk  arches, 
etc.,  forms  a  piece  of  cobblestone  masonry  105  ft.  long. 
The  portion  moved  is  a  90-ft.  length  of  the  structure. 
The  moving  was  made  necessary  by  a  change  in  the  street 
alignment  just  at  the  entrance,  which,  beginning  about 
opposite  the  right-hand  main  abutment  (Fig.  1), 
amounted  to  a  shift  of  about  6  ft.  at  the  extreme  left  end. 

.To  judge  of  the  dimensions  of  the  masonry  structure, 
the  following  figures  will  serve:  Span  of  main  arch,  38 
ft. ;  sidewalk  arches,  7  ft. ;  section  of  main  arch,  30x36 
in. ;  main  abutment  piers,  6  ft.  diameter  at  bottom,  4  ft. 
at  top,  18  ft.  high;  sidewalk  abutment  piers,  4  ft.  thick 
at  bottom,  3  ft.  at  top,  15  ft.  high.  There  is  no  reinforce- 
ment in  the  masonry. 

Two  20x20-in.  timbers  60  ft.  long  formed  the  main  base 
or  support  for  the  structure  in  moving.  They  were  placed 
on  either  side,  stretching  along  arch  piers  and  the  wing 
wall,  and  the  weight  of  the  piers  was  transferred  to  them 
by  steel  needles  of  I-beams  and  rails.  The  main  arch  was 
carried  by  two  24-ft.  lengths  of  plank  laid  against  the 
intrados  and  supported  by  A-frames  resting  on  the  main 
timbers.  Similar  A-frames  carried  the  left-hand  sidewalk 
arch — the  right-hand  sidewalk  arch,  not  being  included 
in  the  section  to  be  moved,  had  been  cut  loose  alongside 
the  main  pier.  When  supports  and  needles  were  in  posi- 
tion, the  main  timbers  were  jacked  up  to  take  the  load 
and  to  bring  runways  into  position.  The  moving  was 
done  by  jacks  pushing  horizontally  against  the  timbers. 


Sidewalk  Arch 


,  ,  ,  ,3|>T._  P 

[Push- screws -against       '-Track     \Shoe  Structure  pivoted  on  this  Pier-1 

Sills  from  Deadmen  '-Rollers 

FIG.  1.   SKETCH  OF  SHORING  OF  ARCH  AND  WALL,  WITH  ROLLER  SUPPORT  FOR  MOVING 
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FIG.  2.    COBBLESTONE  ARCH  AND  WING-WALL  MOVED  6  FT.  BY  REGULAR  HOUSE-MOVING  METHODS 


As  the  arch  is  shown  in  the  large  view,  Fig.  2,  ready  for 
moving,  the  pier  at  the  right  is  about  in  the  position'  of  a 
pivot  for  the  moving.  The  main  arch  and  the  structure 
to  the  left  are  supported  on  the  needles  and  bents  ready 
to  be  shoved  back  horizontally  in  their  new  location*. 


The  whole  weight  of  the  structure  was  about  125  tons. 
The  contract  price  for  the  job  was  $650,  which  is  ahoul 
half  the  estimated  cost  of  tearing  down  and  rebuilding  the 
masonry.  The  work  was  done  within  ten  days.  Accord- 
ing to  the  architect,  T.  Paterson  Ross,  of  San  Francisco, 
the  time  taken  was  only  one-fourth  the  time  that  it  would 
have  taken  to  wreck  and  rebuild  the  arch,  the  alterna- 
tive originally  considered.  Not  a  crack  was  found  in  the 
masonry  after  the  structure  was  moved  and  on  its  new 
foundation. 

A  locomotive  crane > running  on  a  temporary  timber 
trestle,  which  it  built,  was  used  to  place  the  foundations 
and  erect  the  approach  plate-girders  of  the  Linden  Ave. 
Bridge  over  the  Great  Miami  River  at  Miamisburg,  Ohio. 
E.  L.  King,  superintendent  for  the  Hezlep-Seaton  Co.. 
says  that  the  chief  difficulty  in  the  foundation  work  was 


FIG.  3.   HOW  THE  WEIGHT  OF  THU  38-FT   M  AJN  ARCH 
WAS  CARRIED  TO  THE  20x20-IN.  SILLS 


FIG.  1.    LAND  PIERS  WITH  GIRDLRS  SET 


to  keei>  the  water  out  of  the  coffer-dams.  Excavation 
proceeded  with  a  grab  bucket,  the  soil  being  large  gravel 
containing  much  water.  After  excavation,  217  ft.  of  steel 
sheetpiling  Mas  driven  by  a  No.  2  Union  steam  hammer 
attached  to  the  arm  of  a  crane  furnished  by  the  Ohio 
Locomotive  Crane  Co.  There  were  no  leads,  and  the 
boom  had  to  reach  out  50  ft.  to  drive  the  sheeting  and 
the  foundation  piles. 

The  bridge  consists  of  two  abutments  and  five  piers: 
three  60-ft.  plate-girder  spans  and  two  160-ft.  through- 
truss  plans.  One  abutment  went  down  15  ft.  below  low 
water,  two  piers  went  down  20  ft.  below  low  water,  one 
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FIG.  2.    ERECTION  TRESTLE  CARRYING  CRANE;  FOUNDATION  STARTED 


pier  10  ft.  and  two  piers  and  the  other  abutment  5  ft. 
Foundation  piles  were  driven  for  the  three  river  piers 
and  the  west  abutment.  The  crane  erected  the  forms  and 
placed  the  concrete  for  the  five  piers  and  the  west  abut- 
ment.  On  the  east  abutment  derricks  were  used. 

The  girders  for  the  west  spans  weighed  9  tons  each  and 
were  unloaded  from  the  cars  and  placed  on  the  piers  in 
six  hours.  The  far  girder  had  to  be  placed  45  ft.  from 
the  center  of  the  crane  track,  but  this  was  accomplished 
without  difficulty.  It  was  found  possible  to  pick  up  a 
girder  at  a  radius  of  53  ft.  straight  ahead  without  resort 
to  outriggers.  In  placing  girders  on  the  land  piers,  the 
crane  track  was  32  ft.  from  the  center  of  the  piers.  The 
girders  were  first  set  out  30  ft.,  then  one  end  was  picked 
up  and  set  in  place,  then  the  other. 


By  Albert  M.  Wolf* 


SYNOPSIS — Sectional  frames  with  canvas  roof 
and  tarpaulin  sides.  Temperature  inside  kept  at 
safe  point  by  salamanders.  Sand,  slag  and  water 
heated  before  mixing  with  cement. 

Now  that  concrete-building  construction  is  being  car- 
ried on  during  winter  months  .quite  extensively,  some 
very  ingenious  devices  and  methods  have  been  used  to 
protect  the  fresh  concrete  from  freezing.  On  the  new 
Ford  Service  building  recently  completed  at  Cleveland, 
( )hio,  a  novel  method  was  used  to  house  the  concrete  work. 
During  the  cold  weather  of  the  winter  of  1914-15  por- 
tions of  the  floor  were  poured  each  day  and  over  these 
were  erected  sectional  frames  covered  with  canvas,  resting 
on  supports  along  column  centers.  The  housing  was 
*Piincipal  Assistant  Engineer,  Condron  Co.,  Chicago. 


high  enough  to  allow  a  man  to  stand  erect  inside.  The 
sides  were  closed  in  with  tarpaulins.  All  materials 
except  the  cement  were  heated  before  mixing — the  water 
was  heated  by  steam  and  the  sand  and  the  slag  by  steam 
coils  in  the  bins  directly  over  the  mixer. 

The  "roof  sections"  were  composed  of  trussed  wood 
frames  (four  frames  to  a  section).  They  were  fastened 
together  at  the  ends  and  covered  with  three  1-yd.  strips 
of  canvas,  thus  making  sections  28  ft.  long  by  9  ft.  wide. 
To  support  the  canvas  transversely  between  the  wood 
frames,  narrow  strips  or  ribs  %  in.  thick  were  placed 
diagonally  between  frames  on  about  3-ft.  centers.  The 
roof  sections  rested  on  and  were  fastened  to  continuous 
post-and-stringer  supports  at  the  ends  on  column  center 
lines  (one  direction  only),  the  uprights  being  placed 
within  the  projecting  column  bars  and  anchored  thereto 
so  as  not  to  rest  on  the  finished  floor. 

The  frames  were  made  up  of  lx8-in.  lumber  trussed 
with  heavy  wire  which  when  pulled  up  tight  gave  the 
frames  a  curved  top  surface.  These  sections  were  com- 
paratively light  and  easily  moved  from  one  position  to 
another.  The  side  walls  were  formed  by  canvas  nailed 
to  the  frames  and  fastened  down  to  the  floor  at  the 
bottom. 

Inside  of  this  canvas  housing,  salamanders  filled  with 
burning  coke  were  placed  on  the  concrete  which  had 
previously  been  poured,  and  also  on  the  forms  just  beyond 
the  fresh  concrete,  to  maintain  the  temperature  well 
above  freezing  while  the  concrete  was  setting.  Since 
these  coverings  were  set  up  in  units  which  were  at  least 
the  size  of  a  panel,  there  was  always  room  along  the 
edge  of  the  new  concrete  to  set  the  salamanders,  as  all 
construction  joints  were  made  on  panel  center  lines. 

The  housings  were  kept  over  each  section  poured  for  a 
period  of  three  or  four  days,  depending  on  the  weather 
conditions,  then  moved  and  the  surface  of  the  concrete 
covered  with  straw  or  shavings. 
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FRESH  CONCRETE  HOUSED  UNDER  CANVAS,  WHERE  SAFE  TEMPERATURE  IS  MAINTAINED 


The  general  contract  for  this  building  was  held  by 
Morrow  Bros.,  of  Cleveland;  the  architect  was  John 
Graham,  of  Detroit,  while  the  structural  features  were 
designed  by  the  Condron  Co.,  of  Chicago. 


tingle  Aia©fp@a(dl  Bsvir© 

By  Lehoy  A.  Palmer* 
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some  tissue  paper,  loosely  wadded,  in  the  bottom  of  the 
case  to  cushion  any  jar  that  may  he  received— as,  for  in- 
stance, by  the  sudden  and  precipitate  descent  of  a  steep 
bank,  as  happened  more  than  once  on  the  trip  mentioned. 

At  the  beginning  of  the  work  a  benchmark  was  chosen 
with  an  assumed  elevation  of  1,325  ft,,  which  happened 
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Having  had  occasion  recently  to  make  a  single-handed 
reconnaissance  of  about  65,000*  acres  in  which  elevations 
were  desirable  but  great  accuracy  not  necessary,  I  decided 
to  see  what  could  be  done  with  the  use  of  a  single  aneroid 
barometer.  The  instrument  used  was  a  compensated 
pocket  "Tycos"  with  a  2%-in.  dial  and  an  adjustable  al- 
titude scale. 

Readings  were  always  taken  with  the  instrument  in  the 
same  position,  preferably  flat  on  the  ground.  The  ele- 
vation was  read  by  sighting  along  the  pointer  with  one 
eye  closed.  After  laying  the  instrument  down,  two  or 
three  sharp  taps  on  the  dial  with  the  finger  often  helped 
to  bring  the  needle  to  the  proper  position,  indicated  by  a 
slight  quivering;  then  after  two  or  three  minutes  the 
pointer  was  read. 

Readings  were  taken  in  the  shade  and  on  sand  so  hot 
that  one  could  not  lay  his  hand  on  it  with  comfort  and 
yet  the  readings  showed  no  difference,  nor  was  the  in- 
strument affected  hy  proximity  to  the  body  in  carrying 
it  on  a  belt  under  the  coat.  If  one  is  working  in  a  rough 
or  bushy  country  an  instrument  slung  from  the  shoulder 
and  carried  outside  the  coat  is  more  apt  to  catch  or  re- 
ceive a  severe  jar  than  one  carried  on  the  belt  and  pro- 
tected by  the  coat.    It  is  a  good  practice,  however,  to  put 
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SKETCH  OF  ANERc  I  .  .SURVEY 

to  be  the  reading  of  the  instrument  at  that  point  at  the 
particular  time.  Each  morning  before  leaving  camp  a 
reading  was  taken  on  the  benchmark  and  the  time  noted. 
As  each  reading  was  taken  during  the  day  the  time  was 
noted  to  the  nearest  quarter  hour,  and  on  returning  to 
camp  m  the  evening  the  benchmark  was  read  again*- 
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The  readings  were  then  corrected  as  follows:  Sub- 
tract the  first  reading  of  the  day  on  the  benchmark  from 
the  elevation  of  the  latter.  This  is  the  "initial  error." 
Compute  the  difference  between  the  first  and  the  last  read- 
ing on  the  benchmark  for  that  day  and  divide  it  by  the 
number  of  hours  elapsed  between  the  two  readings.  The 
quotient  is  the  "hourly  difference."  To  correct  the  read- 
ing at  any  station,  multiply  the  hourly  difference  by  the 
difference  in  time  between  that  reading  and  the  first  bench- 
mark reading  of  the  day,  and  apply  the  correction  alge- 
braically; then  apply  the  correction  lor  the  initial  error 
in  the  same  manner.  With  the  aid  of  a  slide-rule  a  long 
list  of  readings  may  he  corrected  in  a  very  few  minutes. 

Whenever  possible,  check  readings  were  taken— that  is, 
the  barometer  was  read  on  a  point  whose  elevation  had  been 
determined,  whenever  on  subsequent  days  it  was  conven- 
ient to  do  so.  If  there  was  a  slight  discrepancy  in  these 
readings,  the  average  was  taken  as  the  final  elevation  of  the 
point.  If  the  discrepancy  was  large,  it  was  usually  possible 
to  determine  which  reading  was  the  more  nearly  correct 
by  comparing  it  with  other  elevations.  For  instance,  we 
might  have  read  A  and  G  on  one  day,  B  and  C  on  another 
and  A  and  H  on  a  third  day.  The  two  computed  elevations 
of  A  might  not  agree,  but  by  checking  the  elevations 
of  the  three  points  we  could  determine  which  reading  of 
.1  to  accept. 

When  the  cam])  was  moved  and  a  new  benchmark  es- 
tablished, the  same  general  procedure  was  followed  as  m 
taking  the  ordinary  elevations;  but  one  or  more  (the  more 
the  better)  readings  were  taken  on  points  whose  elevations 
had  already  been  computed,  ami  from  these  the  elevation 
of  the  new  benchmark  was  derived.  When  possible,  the 
series  was  closed  in  on  elevations  taken  some  time  before. 
For  instance,  when  a  long  circuit  brought  benchmarks  12 
and  ,  near  together  they  were  checked  across  and  the  mean 
of  the  computed  elevations  was  taken  as  the  new  starting 
elevation.  This  is  permissible,  as  the  errors  of  the  aneroid 
are  not  cumulative  as  are  those  of  direct  leveling. 

The  sketch  and  notes  show  a  practical  application  of 
this  method.  The  broken  line  on  the  west  represents  the 
meandered  course  of  a  stream  as  taken  from  the  Gov- 
ernment plats.  A  good  dam  site  was  found  downstream 
at  El.  1,150,  with  a  possible  height  of  dam  of  250  it.  It 
was  desired  to  know  approximately  what  40-acre  tracts 
would  be  wholly  or  partly  included  in  the  Howage  of  such 
a  dam— in  other  words,  to  map  the  1,-LOO-ft.  contour. 

NOTES  OF  ANEROID  RECONNAISSANCE 


on  the  sketch.  Now  consider  any  point,  as  11,  which  is 
on  a  spur  hearing  S  10°  W.  From  this  point  draw  a 
line  S  70°  W  to  represent  the  approximate  course  of  the 
spur. 

This  intercepts  the  river  in  the  portion  assigned  an  aver- 
age elevation  of  1,260  ft.  By  scaling  we  find  this  line 
to  be  18  chains  long.  In  this  18  chains  the  elevation  rises 
from  1.2(i0  to  1,785  ft.,  and  by  simple  proportion  we  fix 
the  1,100-ft.  point  at  .-1.  The  other  points  are  fixed  in 
like  manner  and  connected  by  the  contour  line  1,400. 

The  examination  in  question  required  that  section  lines 
be  retraced,  and  as  the  aneroid  readings  were  taken  m 
,the  course  of  this  work  it  can  readily  be  seen  that  the  fore- 
going method  saved  an  immense  amount  of  fieldwork. 
This°was  particularly  the  case  on  this  reconnaissance,  be- 
cause much  of  the  country  was  covered  with  extremely 
dense  brush  which  would  have  required  the  services  of  an 
axman  to  run  even  a  line  of  hand  levels. 

The  weather,  of  course,  has  a  vital  influence  on  the 
work,  and  readings  of  this  kind  can  be  depended  on  only 
When  .atmospheric  condition,  are  constant  or  when  a 
Change  takes  place  uniformly.  If  the  observer  encounters 
several  different  kinds  of  weather  in  one  day  he  might  as 
well  reject  the  readings  taken. 

The  engineer  is  frequently  called  on  to  make  examina- 
tions where  great  accuracy  in  the  matter  of  survey  is  not 
required— where,  for  example,  sights  may  he  taken  with 
a  hand  compass  ami  distances  measured  by  pacing.  I 
believe  that  in  such  cases,  if  the  weather  conditions  are 
fairly  uniform  and  the  topography  is  not  too  gentle, 
the  method  just  described  will  be  found  to  he  very  conven- 
ient and  sufficiently  accurate  for  the  purpose. 

C©i&sfom©<tag      aO~FtL  Conceit© 

The  work  of  constructing  the  south-side  storm  sewer 
at  Columbus,  Ohio,  is  proceeding  rapidly.  Essentially 
this  is  a  6,900-ft.  concrete  conduit  to  intercept  a  small 
creek  and  conduct  it  by  a  shortcut  to  the  Scioto  River. 
From  the  outlet  on  the  river  bank  to  near  the  foot  ol 


Date  Station 

July  3     R.  M.  11 
See.  corner 
7 
8 

\  corner 
'.) 
10 

11 

12 
13 
14 
15 
16 
17 

Sec.  corner 
is 

1!) 

20 

KM.  11 


Aneroid 
2,350 
1,970 
1,020 
2,020 
1 ,830 
1,700 


Eleva- 

Time  tion 

8  :  00  2,435 

9  :  15  2,055  8 
9  :  :J0  2,005  ( 
9  :  30  2,105  1 
9  :  45  1,915  5 

10  :  00  1.785  ( 


Remarks 

21-22-27-28 
1,  S  08°  w 
r  S  00°  W 

N  70°  W 


1,820  10  :  0( 

1,700  10  :  15  1 

1,750  10  :  15  1 

1,070  10  :  30  1 

1.700  10  :  30  1 

1,080  10  :  30'  1 

1,710  10  :  30  1 

1,740  10  :  45  1 

1,590  11  :  00  1 

1,290  H  ■  30  1 


1.90S 


ipur S  70°  W 
Gulch  S  70°  W 
Spur  S  70°  W 
Gulch  S  05°  W 
Suur  S  70°  W 
Gulch  s  72°  W 
Edge  of  spur  S  70°  W 
Edge  same  spur 

Top  of  bluff 


liSOO      11:30     1,285    2  eh.  from  river 
1  175      12  •  15     1,200    Meander  eor.  28-cSJ 
2',350        2  ':  30  2.435 


The  contour  was  plotted  as  follows:  The  difference  in 
elevation  of  the  two  points  on  the  stream  is  25  ft.  The 
stream  is  divided  into  equal  parts— live  in  this  case, 
each  representing  a  change  in  elevation  of  5  ft.  These 
divisions,  with  the  corresponding  elevations,  are  shown 


k   

Fid    1     CROSS-SECTION  OF  122-IN.  REINFORCED- 
CONCRETE  SEWER,  COLUMBUS,  OHIO 

the  railway  embankment  of  the  Toledo  &  Ohio  Cential 
i:.K.  and  the  Hocking  Valley  Rv.  is  a  1,100-ft.  section 
of  a  120\122-in.  rcinforeod-concrete  structure  of  the 
cross-section  shown  in  Fig.  1.  This  portion  of  the  sewer 
is  in  a  low-lying  meadow  subject  to  Hood  overflows,  the 
sewer  trench  here  is  quite  shallow. 

The  soil  is  a  thin  laver  of  loam  overlying  strata  ol 
still  clay  and  hardpan.  The  trench  is  excavated  by  a 
1-CU.yd.'  dragline  excavator,  no  sheeting  being  require* 
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Half  a  dozen  shovelers  prepare  the  subgrade  for  the 
invert  and  lay  an  8-in.  tile  subdrain  close  up  to  the  exca- 
vator. The  ditch  water  flows  by  gravity  to  a  temporary 
sump  on  the  river  bank  (from  which  end  work  was  com- 
menced), where  a  small  boiler  and  steam  pump  are  kept 
in  operation. 

The  contractor  has  a  3-ft-gage  railway  connecting  with 
side  tracks  on  the  Hocking  Valley  By.,  where  a  central 
supply  station  and  concrete-mixing  plant  have  been  estab- 
lished. A  grab  bucket  is  used  to  unload  sand  and  stone 
from  the  cars  to  elevated  bins.  Concrete  for  the  sewer 
invert  is  mixed  at  this  central  plant  and  conveyed  to  the 
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and  carried  in  wheelbarrows  up  inclines  to  the  mixer 
hopper. 

The  concrete  is  1 :  2y2 :  5  mix,  broken  stone  or  gravel 
The  estimated  quantities  per  linear  foot  of  sewer  are- 
Arch  ring,  0.529  cu.yd. ;  side  walls,  0.333  cu.yd.;  invert 
0.437  cu.yd.— a  total  of  1.3  cu.yd.  of  concrete  and  70.4 
lb.  of  steel  per  linear  foot.  The  contract  price  is  $16.55 
per  linear  foot. 

The  plans  and  specifications  were  prepared  under  the 
direction  of  Henry  Maetzel,  City  Engineer  of  Columbus, 
with  W.  J.  Weaver  engineer  in  charge,  and  the  contractor 
is  the  J.  C.  Garland  Co.,  Toledo,  Ohio. 


FIG'Jk„Z1EWS  SHOWING  THE  CONSTRUCTION  OP  THE 
SOUTH  SIDE  STORM  SEWER,  COLUMBUS,  OHIO 

work  by  gravity  in  two  2-cu.yd.  steel  tip  cars.  The  cars 
are  hauled  back  by  a  dinkey. 

For  concreting  the  sewer  arch  a  small  •y4-cu.vd  hatch 
mixer  driven  by  a  gasoline  engine  (shown  in  the  middle 
of  the  three  views)  is  used.  The  mixer  is  mounted  on 
two  flat  cars  so  that  it  may  be  moved  easily.  It  is  blocked 
up  as  high  as  is  safe,  so  that  the  concrete  will  flow 
through  the  chute;  but  with  the  chute  at  the  inclination 
snown  m  the  view  one  man  is  constantly  required  to  push 
the  concrete.    The  aggregates  are  dumped  on  the  ground 
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Water  and  Sewase  Flow  Curves-Curves  of  water-supply 
pumpage  and  sewage  flow  as  measured  in  Lexington  Ky  by 
the  Solomon-Norcross  Co.,  engineers,  are  shown  herewith 
These  curves  furnish  data  on  a  subject  more  often  covered  by 
assumption  than  by  definite  fact.  The  close  parallelism  of  the 
two  curves  is  worth  noting. 

The  fact  that  the  sewage  flow  is  little  over  half  the  water 
delivery  is  mamly  due  to  the  incompleteness  of  the  sewer  sys- 
tem.   Only  65%  to  70%  of  the  population  is  connected  to  the 
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ONE-DAY  CURVES  OF  WATER-SUPPLY  AND  SRWVOE 
FLOW,  LEXINGTON,  KY. 

sanitary  sewers.  Further,  18%  of  the  water  pumped  is  used 
by  power  plants  and  railway  companies. 

The  domestic  supply  system  is  fully  metered.  The  con- 
sumption (all  large  consumers,  or  1,410,000  gal  bein«-  de- 
ducted) is  1.770,000  gal.  per  day,  or  u  gal.  per  capita  per  day. 
There  are  6.2  inhabitants  per  service.  The  curves  given  are 
from  sewer  gagings  made  last  July:  the  pumpage  figures 
were  obtained  by  correcting  pump  displacement  for  slip  A 
private  company  supplies  Lexington  with  water.  The  sewers 
are  separate. 

A  Portable  Rail-Bending  Machine  operated  by  power  is 
being  used  by  the  Cincinnati,  New  Orleans  &  Texas  Pacific 
Ry.  to  bend  rails  for  curves.  The  machine,  with  steam  engine 
for  driving  the  bending  rolls,  is  mounted  on  a  small  car  of 
the  same  height  as  a  flat  car.  'It  is  stationed  at  the  car-repair 
shops  and  stands  on  a  stub  track  which  crosses  a  siding  for 
the  rail  cars.  In  operation  the  bender  car  is  placed  on  the 
crossing  between  a  rail  car  and  an  empty  car,  the  rails  being 
run  through  the  machine  from  one  car  to  the  other  The 
machine  can  be  adjusted  to  bend  rails  for  right-  or  left-hand 
curves  and  for  any  desired  cuive  above  2°.  It  is  necessary  to 
set  the  rolls  for  a  sharper  curve  than  that  desired  for  the  rail 
owing  to  the  tendency  of  the  rail  to  straighten  after  it  leaves 
the^roll.  To  bend  rails  for  a  4"  curve  the  machine  is  set  for 
a  5°  curve.    A  steam  pipe  from  the  power  house  of  the  shops 
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is  connected  to  the  engine  on  the  car.  The  rails  can  be  passed 
through  the  machine  at  the  rate  of  about  one  rail  per  minute, 
and  the  cost  is  said  to  average  5c.  per  rail. 

Revolving  Shovel  on  Caterpillars  —  A  revolving,  steam 
shovel  mounted  on  caterpillar  wheels  has  been  used  on 
county-road  changes  incident  to  the  construction  of  the 
Chesapeake  &  Ohio  Northern  Ry.  from  Sciotoville  to  Waverly, 


wooden  trestle  in  a  case  where  continuity  of  service  is  vital. 
The  trestle  carries  a  water-supply  conduit.  For  less  import- 
ant service  the  designer  could  hardly  afford  to  neglect  a  cheap 
and  highly  satisfactory  building  material  close  at  hand  in 
favor  of  a  very  costly  material  requiring  long  transportation. 
As"  for  the  type  of  the  viaduct,  the  picture  clearly  shows  that 
kneebrace  construction  is  relied  on  throughout  to  the  exclu- 
sion of  diagonals.  Except  for  this  the  general  type  of  design 
represents  a  copy  of  wooden-  and  steel-bent  construction 
rather  than  a  distinctive  concrete  design. 

Strength  of  Annealed  Form  Wire — A  reader  inquired  re- 
cently as  to  the  strength  of  black  annealed  form  wire.  There 
is  no  standard  grade  of  this  wire,  and  unless  the  maker  is 
known  the  strength  would  be  uncertain.  The  American  Steel 
and  Wire  Co.  shows  in  its  standards  a  minimum  ultimate 
strength  of  60,000  lb.  per  sq.in.  for  bessemer  annealed  and 
40,000  lb.  per  sq.in.  for  basic  openhearth  annealed.  This 
latter    is   extremely    low    and    would    be   seldom  approached 

STRENGTH  OF  BLACK  WIRE  ANNEALED 


Gage  No. 

(Steel  Wire 
Gage) 

Diameter 

T<  nsile  Strength,  Lb. 

per  Sq.in. 

Inches 

40,1)00 

50,000 

60,000 

8 

0.1620 

S24 

1,030 

1,236 

9 

0. 1483 

691 

863 

1.03S 

10 

IM350 

572 

715 

858 

11 

0. 1205 

456 

570 

684 

12 

0.1055 

350 

437 

524 

J3 

0  .  0!I15 

263 

329 

396 

14 

0 . osoo 

200 

251 

300 

15 

0  . 0720 

162 

203 

244 

16 

0.0025 

122 

153 

184 

SHOVEL  ON  CATERPILLAR  WHEELS  BUILDING  ROADS 
IN  OHIO 

Ohio.  This  road  work — principally  approaches  to  crossings- 
involved  many  shallow  cuts;  15,000  cu.yd.,  all  of  it  earth, 
had  to  be  excavated.  To  avoid  the  frequent  and  costly 
moves,  the  contractor  (George  Maxwell,  of  Toledo)  used  the 
shovel  arrangement  mentioned.  Heavy  rains  prevented  fast 
progress  during  the  first  part  of  this  work,  but  the  caterpillar 
shovel  demonstrated  what  it  could  do  on  muddy  ground.  The 
shovel  is  an  18-B  Bucyrus,  with  a  %-yd.  bucket.  The  spoil, 
removed  by  six  2-yd.  wagons,  is  used  for  embankment  filling 
along  the  new  railway  line. 

Concrete  Trestle  in  Forest — A  reinf orced-concrete  trestle  in 
a  forest  of  large  trees,  as  shown  in  the  photograph  herewith, 
represents  a  modern  means  of  avoiding  the  fire  risk   of  a 


within  15,000  lb.  The  elastic  ratio  for  bessemer  wire  of  this 
grade  is  given  as  52%  to  74'/,,  elongation  18%  to  25 r;  :  for 
openhearth  the  elastic  ratio  40%  to  55%,  elongation  18%  to 
30',.  Probably  50';  elastic  ratio  (meaning  ratio  of  yield- 
point  to  ultimate  strength)  mi.^ht  safely  be  counted  on  in  all 
cases.  The  accompanying  table,  based  on  the  American  Steel 
and  Wire  tables  for  wire  of  100,000  lb.  per  sq.in.  strength, 
gives  the  strength  of  wires  of  40,000,  50,000  and  60,000  lb. 
ultimate. 

A  Contractor's  Water  Tank  for  use  on  construction  jobs 
can  be  made  by  connecting  together  a  number  of  wooden  bar- 
rels. One  contractor,  engaged  on  road  construction,  connected 
six  or  eight  barrels  by  means  of  1-in.  pipes  and  placed  them 
on  a  lOxlO-ft.  platform.  Beneath  the  platform,  which  was 
12  ft.  above  ground,,  there  was  an  outlet  pipe  connecting  with 
all  the  barrels. 


REINFORCED-CONCRETE  TRESTLE  FOR  SOOKE  LAKE  CONDUIT 
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The  State  of  New  York  during  the  administration  of 
Governor  Hughes  led  the  way  in  the  establishment  of  a 
thorough-going  control  of  public  utilities  by  state  com- 
missions. Other  states  which  have  followed  the  example 
of  New  York  have  looked  to  the  New  York  Commission 
more  or  less  for  their  precedents.  Unusual  interest  there- 
fore attaches  to  the  action  of  Governor  Whitman  in  re- 
moving from  office  Judge  McCall,  Chairman  of  the  Com- 
mission controlling  the  utilities  of  New  York  City,  and 
appointing,  in  his  place  Hon.  Oscar  Straus,  who  was  Sec- 
retary of  Commerce  and  Labor  in  President  Eoosevelt's 
administration. 

The  announced  reason  for  Commissioner  McCall's  re- 
moval is  a  violation  of  the  New  York  law  which  forbids 
a  member  of  the  Public  Service  Commission  from  owning 
securities  of  any  public  utility  over  which  he  has  super- 
vision. A  more  important  reason  doubtless  for  this  and 
other  changes  in  the  commission  is  the  general  belief  that 
appointments  to  the  commission  in  recent  years  have  been 
made  rather  to  award  "plums"  to  men  of  political  promi- 
nence than  to  select  experienced  business  men  competent 
to  discharge  the  great  responsibilities  laid  upon  the  com- 
missioners. 

The  Hughes  law  establishing  the  Public  Service  Com- 
mission fixed  the  salary  of  the  individual  commission- 
ers at  $15,000  per  annum,  an  unusually  high  figure  for 
a  public  officer.  The  idea  of  those  who  drafted  the  law 
was  that  this  high  salary  would  make  it  possible  to  se- 
cure the  appointment  on  these  commissions  of  men  of  a 
caliber  sufficient  to  command  such  an  income  in  their 
private  business,  and  further  that  men  so  liberally  paid 
for  their  services  to  the  public  would  be  free  from  the 
temptation  to  accept  graft  in  any  form.  It  was  also  hoped 
that  the  governors  of  the  state,  would  appreciate  the  enor- 
mous responsibility  placed  upon  the  Public  Service  Com- 
mission and  in  making  appointments  to  it  would  try  to 
find  men  who  were  of  such  ability  and  reputation  as  to 
be  worth  such  a  salary. 

This  hope  has  not  been  realized.  Appointments  to  the 
Public  Service  Commission  in  recent  years  have  not  been 
made  because  of  the  knowledge  and  experience  of  the 
candidates  concerning  the  operations  of  public  utility 
companies,  but  the  selection  has  been  made  apparently 
for  political  reasons.  Of  course  it  does  not  follow  that  be- 
cause a  man  is  a  politician  he  is  either  dishonest  or  in- 
competent. Ability  of  some  sort  is  undoubtedly  a  requi- 
site if  a  man  is  to  achieve  prominence  in  politics.  It  is 
increasingly  clear,  however,  that  in  order  to  render  the 
best  service  on  a  public  utility  commission  a  man  not  only 
ought  to  possess  honesty  and  ability,  but  he  should  be 
reasonably  familiar  with  the  operations  of  public  utility 
companies  and  with  the  practice  of  their  control  on 
behalf  of  the  public,  which  has  been  developed  dur- 
ing the  past  dozen  years.  As  has  often  been  pointed 
out,  Germany  far  excels  all  other  countries  of  the  world 
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in  the  excellence  of  its  municipal  governments.  One 
reason  for  this  success  undoubtedly  is  that  in  Germany 
the  business  of  managing  a  city's  affairs  is  in  the  hands 
of  experts.  A  man  who  makes  a  reputation  for  excellent 
work  in  a  small  city  is  often  called  to  a  larger  city  where 
he  can  make  good  use  of  the  experience  he  has  acquired. 
We  have  had  the  beginning  of  this  sort  of  thing  in  the 
United  States  within  the  last  two  or  three  years  under 
the  city-manager  system,  where  in  a  number  of  cases  en- 
gineers experienced  in  municipal  administration  have 
been  sought  for  and  engaged  as  city  managers  in  other 
cities  than  those  where  they  had  gained  their  experience. 

We  will  not  make  a  great  success  of  commission  con- 
trol of  public  utilities  in  this  country  until  the  men  ap- 
pointed on  the  commissions  are  selected  for  their  ability 
and  experience.  A  very  slight  beginning  has  been  made, 
it  is  true,  in  the  appointment  on  the  Interstate  Commerce 
Commission  of  men  who  had  previously  made  distin- 
guished records  by  service  on  state  utility  commissions; 
but  it  ought  to  be  possible  in  the  appointment  of  public 
utility  commissions  to  go  outside  state  boundaries  and  se- 
lect for  appointment  men  who  have  made  good  records 
in  the  service  of  other  states. 

Undoubtedly  before  any  such  sweeping  reform  as  this 
can  take  place,  a  great  deal  must  be  done  in  the  education 
of  public  opinion.  At  present  the  public  is  distrustful 
in  these  matters  and  is  even  more  likely  to  trust  a  poli- 
tician with  whose  name  it  has  some  familiarity  than  it 
would  be  to  trust  a  man  with  expert  knowledge  and  ex- 
perience of  whom  it  has  never  heard.  Until  the  public  is 
better  educated  as  to  the  value  of  experience  in  the  control 
of  public  utilities  it  will  usually  be  necessary  to  appoint 
men  like  Mr.  Straus,  who  has  been  appointed  to  succeed 
Judge  McCall,  not  because  he  has  any  special  knowledge 
or  experience  in  the  work  of  the  commission,  but  because 
he  is  a  man  widely  known  and  possessing  public  con- 
fidence. 


£lh©  Eimgpim©©^ 

The  annual  message  of  the  President  to  Congress  pro- 
poses an  enormous  increase  in  the  military  and  naval 
establishments  of  the  United  States.  That  the  civilian 
engineers  of  the  country  are  to  play  an  important  part 
in  this  preparedness  program  is  a  foregone  conclusion. 
There  are  probably  few  American  engineering  societies 
which  have  not  already  listened  to  talks  by  military  of- 
ficers on  national  defense  and  heard  the  principles  of 
military  engineering  explained.  Several  local  societies 
have  gone  so  far  as  to  seek  specific  instruction  in  mili- 
tary science  for  their  members.  A  committee  represent- 
ing the  five  great  national  engineering  societies  has  been 
working  with  the  War  Department  for  months  upon  a 
method  of  utilizing  these  organizations  in  a  scheme  for 
national  defense,  and  is  soon  to  report  on  the  legisla- 
tion it  has  framed.    Evidently,  interest  is  not  lacking. 
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The  President  proposes  to  increase  the  Corps  of  En- 
gineers by  15  companies.  At  least  50  additional  engi- 
neer officers  will  be  required  for  this  force,  so  it  seems 
probable  that  civilian  engineers  may  obtain  some  of  these 
commissions.  In  the  army  as  a  whole  about  2,000  addi- 
tional commissioned  officers  will  be  required,  and  the 
logical  candidates  for  these  commissions,  according  to 
what  engineering  societies  are  being  told,  are  the  younger 
graduates  from  the  engineering  schools. 

Moreover  it  is  proposed  to  build  up  a  volunteer  army 
of  400,000  part-time  men,  to  be  raised  in  groups  of 
133,000  a  year  for  a  period  of  three  years.  A  large  num- 
ber of  volunteer  officers  will  be  required  for  these  troops, 
as  well  as  750  permanent  officers  to  train  them;  and 
here  again  the  technical  graduate  and  engineer  are  like- 
ly to  come  to  the  front.  It  has  been  publicly  stated  by 
responsible  army  officers  that  every  technical  graduate 
with  an  elemertary  knowledge  of  military  science  is  a 
potential  army  officer. 

As  to  the  methods  by  which  military  training  for 
both  regular  and  reserve  officers  is  to  be  imparted,  three 
schemes  are  proposed  by  the  Secretary  of  War  in  his  an- 
nual report.  One  is  to  organize  a  certain  number  of 
cadet  companies  to  be  attached  to  the  regular  army  units. 
These  cadets  will  receive  special  pay  and  will  engage 
to  serve  one  year  with  the  cadet  corps  and  five  years 
in  the  reserve  army  corps.  Their  year  in  the  cadet  corps 
will  consist  of  intensive  training  in  all  positions  in  the 
company  from  private  to  commissioned  officer.  A  second 
scheme  is  to  reorganize  the  military  departments  of  the 
various  colleges  and  universities  under  the  direction  of 
army  officers,  so  as  to  make  them  in  effect  officers'  train- 
ing schools.  The  third  method  is  to  commission  present 
officers  of  the  National  Guard,  technical  graduates  of 
military  training,  civil  engineers,  railway  men  and 
others.  It  is  also  proposed  to  increase  the  capacity  of  the 
Military  Academy  at  West  Point  to  770  students,  which 
is  146  more  than  at  present. 

Additional  training  for  reserve  officers  may  be  given 
in  connection  with  the  training  of  the  Continental  army 
or  by  their  assignment  for  service  with  the  regular  army. 
Officers  and  men  of  the  reserve  force  will  receive  pay  on 
the  same  basis  as  the  regular  army  for  the  time  actually 
occupied  in  the  service. 

Repugnant  as  war  and  destruction  are  to  every  peace- 
loving  American,  they  are  doubly  so  to  the  engineer  who 
has  ever  clung  tenaciously  to  Telford's  definition  of 
engineering  as  "directing  the  great  sources  of  power  in 
nature  for  the  use  and  convenience  of  man."  The  folly 
of  diverting  those  sources  of  power  to  the  destruction 
of  life  and  property  is  perhaps  more  keenly  appreciated 
by  the  engineer  than  by  any  other  professional  man,  for 
the  engineer  spends  his  life  in  the  design  and  execution 
of  structures  for  preserving  and  safeguarding  life  and 
property — for  such  purpose  indeed  in  the  last  analysis 
are  sewers,  water-works,  bridges  and  nearly  every  other 
engineering  structure  which  could-  be  named. 

Nevertheless  engineers  well  understand  that  in  the 
event  of  actual  war,  engineers  everywhere  will  have  to 
assume  great  responsibilities.  In  the  European  war  the 
pioneers  and  the  miners  and  sappers  have  become  the 
main  reliance  of  the  advanced  troops.  The  frontiers  of 
belligerent  European  countries  have  been  converted  into 
practically  continuous  lines  of  trenches  under  the  direc- 
tion of  engineer  officers.    The  engineers  charged  with 


the  maintenance  and  operation  of  lines  of  transport  and 
communication  are  as  essential  to  the  military  operations 
as  the  men  behind  the  guns.  On  the  other  hand  there 
are  engineer  troops  whose  service  is  wholly  destructive; 
bridges,  railways,  tunnels,  roads,  etc.,  must  be  demol- 
ished behind  a  retreating  army. 

If  a  preponderance  of  sound  public  sentiment  is  for 
preparedness,  engineers  will  be  ready  to  respond  to  the 
patriotic  duties  asked  of  them.  The  military  training  they 
receive  will  have  value  anyway.  Col.  William  M.  Black, 
Corps  of  Engineers,  U.  S.  A.,  has  said  that  the  chief 
fault  to  be  found  with  civilian  engineers  in  military  work 
is  the  lack  of  a  sense  of  proportion — a  tendency  to  give 
more  time  and  weight  to  methods  and  refinement  than 
expediency  justifies.  For  instance,  in  military  topog- 
raphy the  engineer  must  learn  to  sacrifice  a  certain 
amount  of  accuracy  to  speed,  and  yet  retain  a  high  degree 
of  accuracy  in  the  essentials  for  which  the  topographic- 
survey  is  to  serve.  In  other  words  the  study  of  mili- 
tary engineering  ought  to  cultivate  judgment,  prompt 
decision,  discrimination  and  foresight — all  excellent  qual- 
ities for  any  engineer,  civil  or  military,  to  possess. 

The  publication  of  the  report  by  the  Chicago  Associa- 
tion of  Commerce  Commission  demonstrating  that  the 
electrification  of  the  railways  of  Chicago  is  financially  im- 
practicable was  promptly  responded  to  by  the  City  Coun- 
cil, which  on  Dec.  6  by  a  unanimous  vote  directed  its 
Eailway  Terminals  Committee  to  prepare  such  ordinances 
as  would  bring  about  the  adoption  of  electric  traction  by 
the  steam  railways  entering  the  city. 

This  action  is  of  interest  as  showing  the  opinion  of 
scientific  investigation  held  by  the  average  Chicago  al- 
derman. Opinions,  however,  whether  held  by  individuals 
in  their  private  capacity  or  as  public  officials,  cannot  alter 
facts.  It  may  be  easy  to  pass  an  ordinance  obliging  rail- 
way corporations  to  do  certain  things.  It  is  quite  another 
thing,  however,  to  cause  these  things  actually  to  be  done. 

By  way  of  illustration,  in  certain  cities  of  the  North- 
west the  street-railway  companies  are  by  the  terms  of 
their  franchise  obliged  to  pave  the  space  between  and 
alongside  their  rails.  As  a  result  of  the  competition  of 
jitney  busses  and  private  automobiles,  however,  these 
railway  companies  have  abandoned  all  their  paving  work. 
When  the  city  authorities  order  the  companies  to  do 
what  they  have  agreed  to  do,  the  companies  reply  that  they 
haven't  the  money  to  do  the  work  and  are  unable  to  get 
the  money ! 

The  question  whether  the  railways  entering  Chicago 
shall  spend  in  the  neighborhood  of  $250,000,000  on  elec- 
trification of  their  terminals  because  the  aldermen  of  Chi- 
cago order  the  work  done  is  a  question  a  great  deal  broader 
than  a  mere  conflict  of  authority  between  a  city  and 
certain  railways,  and  a  great  deal  broader  than  the  inter- 
ests of  Chicago  alone.  Before  the  railways  could  borrow 
the  huge  sum  of  money  involved  in  such  an  electrification 
they  would  have  to  gain  the  approval  of  the  State  Public 
Utility  Commission  and  very  likely  of  the  Interstate 
Commerce  Commission.  The  rights  of  many  thousands 
of  stockholders  and  bondholders  are  involved  and  the 
rights  of  communities  in  remote  states.  If  the  railways 
were  to  strain  their  financial  resources  to  raise  this  great 
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sum  and  spend  it  on  work  yielding  no  financial  return,  it 
would  seriously  affect  their  ability  to  make  needed  im- 
provements on  other  parts  of  their  system  possibly  a 
thousand  miles  distant.  It  might  be  an  important  factor 
in  making  necessary  an  increase  in  passenger  and  freight 
rates.  It  is  certain  that  the  courts  which  may  pass  upon 
this  matter  will  investigate  very  carefully  the  scientific 
and  engineering  facts  in  connection  with  it,  even  though 
the  aldermen  of  Chicago  may  choose  to  ignore  them. 

Edasoxa  Fas'©  IRepos^  A^aaflsilbl© 

A  year  ago  last  week  the  engineering  world  was  shocked 
by  the  news  of  the  partial  destruction  by  fire  of  the 
reinforced-concrete  buildings  at  the  manufacturing  plant 
of  Thomas  A.  Edison,  Inc.,  at  West  Orange,  N.  J.  The 
first  reports  that  went  out  were  indeed  disconcerting, 
for  it  appeared  that  the  previously  accepted  high  repu- 
tation of  concrete  as  a  fire  resistant  had  been  seriously 
affected.  Later  news  and  views  showed  that  the  damage 
was  largely  to  the  contents  of  the  buildings  and  that 
the  whole  catastrophe  was  mainly  due  to  an  almost  child- 
ish disregard  of  the  first  principles  of  fire  protection. 
The  behavior  of  the  concrete  buildings  under  extreme 
conflagration  conditions,  however,  was  so  interesting  and 
in  some  cases  so  surprising  that  a  thorough  expert  in- 
vestigation of  the  fire  and  its  effects  was  imperative. 

Several  such  investigations  were  made,  among  them 
being  the  one  conducted  by  a  special  committee  of  the 
American  Concrete  Institute,  the  primary  results  of  which 
were  announced  at  the  annual  meeting  of  the  institute 
last  February.  It  was  not  until  last  month,  however, 
that  the  full  report  of  the  committee  was  made  public 
in  the  "Journal"  of  the  American  Concrete  Institute, 
dated  August,  1915.  This  report  comprises  over  a  hundred 
octavo  pages,  fully  illustrated  with  views  and  drawings, 
and  contains  in  addition  to  the  findings  of  the  committee 
the  discussions  at  last  February's  meeting  and  a  complete 
story  of  the  remarkably  effective  repairs  of  the  buildings 
and  the  tests  of  the  repaired  sections. 

The  Edison  fire  was  capable  of  teaching  people  more 
things  about  concrete  and  fire  protection  than  any  one 
textbook  ever  published.  The  American  Concrete  In- 
stitute and  the  members  of  its  committee  are  to  be  con- 
gratulated in  the  way  in  which  they  rose  to  the  occa- 
sion in  translating  these  capabilities  into  certainty.  With 
a  generous  distribution  of  this  report  among  engineers 
and  building  owners,  the  public  estimation  of  reinforced- 
concrete  construction  will  be  raised  instead  of  lowered 
by  the  Edison  fire. 


them,  in  or  out  of  city  offices,  have  a  clear  vision  of  plan- 
ning for  the  future.  Fewer  still  have  the  courage  to  urge 
m  season  and  out  of  season  that  their  vision  should  be 
realized. 

It  is  a  pleasure  to  read  in  the  very  first  number  of  "The 
Bulletin"  of  the  St.  Paul  Society  of  Civil  Engineers  these 
words : 

When  is  St.  Paul  going  to  plan  its  future  requirements? 
As  httle  as  $10,000  a  year  spent  now  in  planning  future 
extensions  of  sewerage,  water-supply,  streets,  boulevards  and 
bridges  in  a  methodical  and  comprehensive  way  will  save 
the  next  generation  many  times  this  amount,  without  con- 
sidering the  resulting  chaotic  condition  that  will  be  left  as 
a  legacy  to  future  councils,  city  planners  and  engineers,  if  it 
is  not  done. 

It  is  to  be  hoped  that  having  struck  so  true  a  note  in 
its  first  issue  "The  Bulletin"  will  never  tire  of  sounding 
it,  with  such  variations  as  will  prevent  monotony. 

It  is  hardly  necessary  to  add  that  the  present  seems 
to  be  an  exceptionally  good  time  to  plan  engineering 
works— not  alone  for  cities— for  winter  is  at  hand  and  in 
some  quarters  construction  is  at  low  tide  for  other  thai- 
seasonal  reasons.  Neither  the  rigors  of  winter  nor  the 
industrial  exigencies  of  the  period  are  such  as  to  militate 
against  careful  planning  for  the  future,  both  for  in- 
dividual classes  of  city  work  and  for  all  the  multifarious 
needs  of  the  modern  city. 


Itiilding  Coimstoaeftioia 


Pllsnnnraainigf  Catty  Hsimpipo^offimoiats 
The  careful  planning  of  municipal  improvements  for 
years  to  come  is  notable  by  its  absence  in  American  cities. 
It  is  true  that  single  improvements,  particularly  water- 
works and  sewerage  systems,  are  so  planned  in  a  fair 
number  of  cities,  but  this  is  far  from  universal.  Beyond 
these  two  kinds  of  public  works  there  is  very  little  sys- 
tematic planning,  and  still  less  execution  of  such  plans 
as  are  made.  A  comprehensive  program  of  municipal 
improvements  for  a  period  of  years  is  almost  unknown 
this  side  the  Atlantic. 

That  engineers  appreciate  the  value  of  a  municipal 
program  there  is  no  doubt,  but  comparatively  few  of 


Readers  of  Engineering  News  will  recall  the  success- 
ful fight  waged  by  the  structural  engineers  of  Illinois  to 
obtain  the  right  to  construct  buildings,  which  under  a 
previously  enacted  law  was  granted  as  a  monopoly  to  the 
architects.  Some  such  movement  will  apparently  have  to 
be  started  in  Michigan,  for  engineers  who  undertake  work 
m  that  state  on  any  form  of  construction  may  run  foul 
of  a  new  law  just  passed.  According  to  the  letter  of  this 
new  statute,  any  structure  which  has  a  foundation,  walls 
and  roof  is  a  building,  and  any  person  engaged  in  the  busi- 
ness of  drawing  plans  and  specifications  for  such  structures 
is  an  architect  and  must  have  a  license  from  a  state  board 
in  order  to  engage  in  such  work. 

As  the  contributor  who  sends  the  information  regarding 
this  new  law  points  out  on  another  page,  under  this  broad 
definition  water-works,  filter  plants,  standpipes,  pumping 
stations  and  a  large  variety  of  other  engineering  struc- 
tures are  buildings,  and  any  .engineer  who  makes&a  busi- 
ness of  drawing  plans  and  specifications  for  them  is  by 
the  law  declared  to  be  an  architect.  It  can  readily  be 
understood,  however,  that  the  board  of  examiners  provided 
for  by  the  act  are  not  likely  to  license  as  an  architect  any- 
one who  does  not  conform  to  their  artistic  ideals. 

It  is  a  curious  illustration  of  the  crude  way  in  which 
important  legislation  is  often  drafted  that  after  making 
the  sweeping  provision  above  recited,  the  framers  of  the 
law  added  a  section  which  is  almost  equally  sweeping  in 
permitting  any  person,  firm  or  corporation  to  make  plans 
or  specifications  or  supervise  the  work  on  any  building 
to  be  constructed  by  said  person,  firm  or  corporation. 

As  this  section  reads,  any  building  contractor  can  put 
up  buildings  without  paying  any  attention  to  licensed  ar- 
chitects, which  is  about  the  last  thing  the  architectural 
profession  desires.  Furthermore,  it  would  seem  to  permit 
an  owner  to  hire,  as  a  salaried  employee,  an  unlicensed 
architect  to  design  his  building. 
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Sir— Keferring  to  the  editorial  in  Engineering  News 
of  Dec.  2,  1915,  on  the  savings  to  automobilists  by  im- 
proving  the  roads,  it  may  be  of  interest  to  mention  some 
cost  data  that  I  have  kept  on  a  Ford  car  used  over  the 
rather  bad  roads  of  central  Florida, 

I  have  found  that  the  average  cost  for  about  7,500 
mi.  during  two  years  has  been  slightly  more  than  6c. 
per  mi.  (not  counting  depreciation  or  interest  on  invest- 
ment), while  the  figures  kept  by  the  maintenance  de- 
partment of  the  United  States  Office  of  Public  Koads, 
as  published  in  Engineering  News,  Apr.  22,  1915,  show 
an  average  of  about  4c.  per  mi.  for  light  automobiles 
[also  Fords]  used  in  inspection  work  along  the  National 
Highway.  I  have  kept  careful  itemized  cost  accounts 
for  my  car,  and  by  comparing  with  the  similar  figures 
•of  the  Office  of  Public  Eoads  I  find  that  my  costs  for 
gasoline  and  lubricants  are  only  slightly  in  excess  of 
the  figures  obtained  on  good  roads,  but  the  cost  for  re- 
pairs and  replacement  of  damaged  parts  accounts  for 
uearly  all  of  the  difference.  My  cost  for  tires  has  not 
been  much  in  excess  of  that  obtained  on  good  roads. 

The  roads  in  this  section  are  mostly  of  sand-clay  con- 
struction. They  soon  develop  holes,  or  bumps,  or  ruts, 
so  that  an  automobile  is  subjected  to  very  severe  shocks 
unless  running  at  very  low  speed.  My  costs  for  repairs 
am!  replacements  have  in  no  case  been  due  to  any  acci- 
dent, as  I  have  never  had  one.  I  have  rarely  run  faster 
than  20  mi.  per  hr.  and  never  as  fast  as  35  mi. 

I  find  that  nearly  all  car  owners  with  whom  I  have 
been  able  to  confer  keep  no  cost  records  that  are  even 
approximately  complete;  they  are,  therefore,  in  dense 
ignorance  of  their  real  operating  cost.  If  this  situation 
is  general  throughout  the  country  I  fear  that  the  argu- 
ment put  forward  would  not  carry  much  weight  with 
automobilists— "Knowledge  can  convince  knowledge,  but 
knowledge  cannot  convince  ignorance." 

Gainesville,  Fla.,  Dec.  8,  1915.       J.  P.  Benton. 

Altercate  Specfii&caftnoias 
tfbs>  Ptafolie  Wos-M 

Sir— An  article  published  in  Engineering  News,  Nov. 
25,  1915,  by  Daniel  T.  Pierce,  is  interesting  as  showing 
on'  the  part  of  the  courts  cited  a  remarkable  misappre- 
hension as  to  the  underlying  principles  of  competitive 
bidding  on  public  work. 

The  writer  has  had  a  large  experience  m  preparing 
specifications  and  receiving  bids  for  public  work,  and  m 
prior  years  has  had  considerable  experience  m  the  prep- 
aration and  submission  of  bids  in  behalf  of  contractors 
for  public  work.  In  more  than  25  yr.  of  such  experience 
lie  has  met  many  officials  to  whose  discretion  was  in- 
trusted the  letting  of  such  contracts.  He  found  the  large 
majority  of  these  officials  to  be  honest  men  with  little  or 


no  previous  experience  that  would  help  them  in  this  work. 
He  found  that  such  officials  need  the  protection  of  law 
against  the  greed  of  contractors  and  material  men,  the 
ambition  of  politicians  and  the  vanity  of  the  officials 
themselves. 

The  laws  governing  the  letting  of  contracts  for  public 
work  are  similar  in  most  states,  and  the  interpretation 
of  these  laws  by  the  courts  run  along  common  lines,  with 
the  exception  of  the  cases  cited  in  the  article  in  question. 

The  fundamental  principle  involved  in  the  letting  of 
contracts  for  public  work,  and  the  one  which  is  embodied 
in  the  laws  in  question,  is  that  the  work  should  be  done 
or  the  articles  furnished  at  the  lowest  cost  which  is  com- 
patible with  a  sufficiency  of  quality  and  a  fair  profit  for 
the  contractor. 

This  matter  of  obtaining  material  or  of  accomplishing 
work  at  the  lowest  cost  cannot  be  done  unless  the  bidders 
are  assured  of  fair  play.  Any  municipality  is  in  business 
too  long  and  lets  too  many  contracts  to  be  able  to  profit 
from  a  momentary  display  of  unfair  dealing  of  any  sort. 
Bidders  should  be  certain  that  there  will  be  no  favoritism 
and  that  no  political  influence  will  be  effective  in  the 
awarding  of  the  contract.  Furthermore,  in  order  to  be 
able  to  bid  the  lowest  price  which  is  compatible  with  a  fair 
profit,  the  bidder  should  have  a  maximum  of  opportunity 
to  buy  in  the  open  market. 

The  ideal  condition  of  letting  any  contract  is  to  specify 
a  single  standard  of  quality.  This  should  be  determined 
by  the  specifications,  either  by  tests  prescribed  or  by  some 
standard  article  that  is  in  the  market.  If  two  or  more 
standard  articles  are  specified  as  standards,  the  contractor 
or  the  seller  should  have  the  option  to  select,  and  the 
option  should  not  be  exercised  by  the  municipality.  This 
rule  applies  as  well  to  patented  articles,  which  are  inci- 
dental to  some  large  project.  The  municipality  should 
specify  the  various  articles  which  may  be  used  for  the 
desired  purpose,  and  it  should  be  left  to  the  discretion  of 
the  contractor  to  furnish  the  one  he  selects.  This  policy 
will  relieve  the  official  of  a  vast  amount  of  pressure  from 
salesmen  and  their  friends  and  will  materially  reduce  the 
cost  of  the  work. 

The  practice  of  receiving  bids  from  each  of  the  bidders 
on  various  paving  blocks  is  vicious.  When  one  contractor 
submits  a  low  bid  on  one  paving  block  and  another  con- 
tractor submits  a  low  bid  on  another  paving  block,  the 
official  to  whose  discretion  is  left  the  awarding  of  the 
contract  is  immediately  besieged  by  the  various  contrac- 
tors and  their  friends,  bv  the  material  men  who  furnish 
the  article  and  by  influential  politicians.  These  men 
present  to  the  inexperienced  official  the  alleged  merits  ot 
the  various  paving  blocks  in  question  and  flatter  his 
vanity  until  he  believes  himself  competent  to  decide  the 
matter.  The  wisdom  of  such  a  decision  is  doubtful,  unless 
the  award  is  finally  made  to  the  lowest  bidder  of  all,  and 
however  the  decision  is  made,  the  contractor  whose  bid 
is  rejected  always  believes  the  decision  to  be  unfair  and 
to  have  been  influenced  by  improper  consideration. 
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The  article  in  question  cites  a  number  of  cases  where 
there  was  attempted  competition  between  the  pavements 
of  different  character,  such  as  brick,  bitulithic  and  as- 
phalt. Such  competition  is  absurd  unless  all  of  the  pave- 
ments are  of  equal  merit  and  unless  the  lowest  bid  of  all 
is  to  be  accepted  with  option  to  the  contractor  to  select 
the  pavement.  If  one  of  these  pavements  will  necessarily 
cost  much  more  than  one  of  the  others,  it  is  impossible  for 
such  a  pavement  to  compete  unless  the  bidder  on  this 
pavement  has  sufficient  influence  to  offset  the  low  price  on 
the  other  pavement.  Any  bidder  wastes  his  time  who 
submits  a  bid  for  one  pavement  in  such  a  competition,  if 
the  official  has  already  made  up  his  mind  that  some  other 
pavement  is  much  more  desirable. 

It  is  quite  possible  to  submit  bids  on  alternate  forms 
of  construction;  for  example,  bids  may  be  received  on 
either  brick  or  concrete  sewers,  where  the  option  is  left 
to  the  contractor  to  select  the  material  after  the  contract 
is  awarded.  That  will  produce  genuine  competition ;  but 
where  one  contractor  submits  a  low  bid  on  brick  and  an- 
other contractor  submits  a  low  bid  on  concrete,  and  the 
friends  of  both  advocate  in  various  ways  the  relative 
merits  of  the  two  materials,  there  is  an  absence  of  the 
fundamental  principles  of  competitive  bidding. 

The  Illinois  courts,  in  accordance  with  these  ideas, 
have  decided  against  the  legality  of  competitive  bids  on 
a  bridge  based  on  two  or  more  designs,  for  the  expressed 
reason  that  such  a  method  of  bidding  tends  to  fraud  and 
collusion  between  the  bidders  and  the  public  officials. 
While  attempts  should  be  made  to  guard  against  collusion 
between  the  bidders,  the  dangers  of  such  collusion  are 
much  less  than  of  collusion  between  officials  and  bidders 
or  material  men  where  bids  are  received  in  such  a  manner 
as  to  permit  favoritism  in  the  award  of  the  contract. 

In  conclusion,  the  letting  of  contracts  for  public  work 
should  be  conducted  so  that  the  desirable  quality  will  be 
obtained  by  a  proper  specification  which  includes  neces- 
sary tests  or  standards,  and  low  prices  will  be  obtained  by 
giving  to  the  contractor  the  option  to  furnish  any  article 
which  is  covered  by  the  specifications.  This  option,  to  be 
exercised  after  the  contract  is  awarded,  is  of  very  material 
benefit  in  obtaining  a  low  cost  to  the  contractor  and  to  the 
public. 

The  official  should  have  discretion  to  reject  the  bid  of 
any  bidder  who  is  not  responsible,  that  is,  one  who  has 
not  the  ability,  financial  or  otherwise,  to  do  the  work. 
The  official  should  have  no  opportunity  to  favor  any  re- 
sponsible bidder,  but  should  be  compelled  either  to  award 
the  contract  to  the  lowest  responsible  bidder  or  to  reject 
all  bids.  All  bids  should  be  identical,  except  as  to  prices 
and  names  of  bidders.  There  should  be  in  no  bid  special 
conditions  or  qualifications  that  are  not  contained  in  all 
blds-  G  D.  Hill, 

Engineer,  Board  of  Public  Improvements 

Chicago,  111.,  Dec.  6,  1915. 

m 

Settled  mud  Tapped 

T?lr~,This  is  t0  point  01lt  some  inaccuracies  in  your 
editorial  comments  on  the  "Culebra  Slides  at  Panama  " 
where  you  refer  to  the  Transcona  elevator  case.  Yo'u 
cite  this  incident  as  an  example  of  the  sudden  apparent 
change  to  a  state  of  plasticity  of  a  subsoil  under  certain 
conditions  of  moisture  and  pressure.    To  quote  your  own 


words :  "The  same  soil  carried  the  same  load  for  a  long 
time,  with  no  yielding;  but  when  some  slight  change 
in  its  nature — no  doubt  due  to  an  increase  in  water 
content— occurred,  quite  suddenly  the  bed  of  clav 
failed,  ...» 

Now  the  actual  facts  are  as  follows:    The  structure 
was  commenced  in  the  spring  of  1912,  a  phenomenally 
wet  spring,  and  completed,  as  far  as  building  operations 
were  concerned,  in  the  spring  of  1913.    The  summer 
of  1913  was  spent  in  adjusting  the  machinery  and  in 
preparing  for  the  grain  rush  from  the  Western  Prov- 
inces in  the  fall.    The  computed  dead-load  under  foot- 
ings of  the  Storage  Annex  was  2,600  lb.  per  sq.ft.,  and 
no  settlement  other  than  is  to  be  expected  in  a  building 
of  that  magnitude  was  observed  during  this  period.  The 
building  was  put  into  operation  in  the  first  week  of  Octo- 
ber.   The  capacity  of  the  elevator  is  one  million  bushels, 
and  the  additional  load  induced  on  the  footings  when  the 
building  is  loaded  to  capacity  was  computed  at  4,000  lb. 
per  sq.ft.,  giving  a  maximum  load  of  6,620  lb.  per  sq.ft. 
Handling  the  grain  proceeded  steadily  until  Oct.  18,  the 
date  of  failure,  when  approximately  850,000  bushels  of 
wheat  had  been  stored,  the  corresponding  foundation  load 
being  6,100  lb.  per  sq.ft.    The  settlement  was  sudden, 
and  equilibrium  was  attained  in  about  12  hours.  Meteor- 
ological reports  show  that  the  rainfall  for  the  preceding 
two  months  was  very  slight  over  the  whole  province.  This 
would  appear  to  prove  that  increase  of  load,  and  not  of 
water  content,  was  the  immediate  cause  of  failure ;  that 
the  viscosity  was  overcome  by  pressure  and  not  by  dilu- 
tion. 

There  is  no  doubt,  however,  that  a  waterbearing  stra- 
tum played  an  essential  contributing  part.  A  series  df 
borings  showed  practically  uniform  conditions  over  the 
whole  site,  thus:  About  52  ft.  to  solid  rock,  made  up 
of  35  ft.  of  stiff,  impermeable  "blue"  clay,  5  to  7  ft.  of 
greasy,  water-bearing,  yellow  clay  and  gravel,  and  the 
remainder  coarse  gravel  and  disintegrated  limestone.  The 
sequence  of  events  would  appear  to  be:  A  sudden  ver- 
tical subsidence  of  about  12  in.,  due  to  the  increased  pres- 
sure overcoming  the  viscosity  of  the  semiliquid  stratum ; 
a  lean  toward  the  west  due  to  a  dip  in  the  bedrock; 
increased  unit  pressure  consequent  on  the  momentum 
gained  and  the  lessening  of  bearing  area  finally  render- 
ing plastic  the  impermeable  blue  clay. 

My  apology  for  burdening  you  with  these  details  is 
that  it  is  evident  your  source  of  information  cannot  have 
been  reliable  in  this  particular  instance;  and  as  by  as- 
sociating the  case  with  the  masterly  work  of  Governor 
Goethals  you  give  it  so  much  prominence,  I  feel  in  duty 
bound  to  correct  your  misapprehensions. 

P.  Burke  Gaffney,  B.  E.,  B.  Sc. 

Winnipeg,  Man.,  Dec.  2,  1915. 

m 


Sir— If  the  writer  of  the  inquiry  on  page  1140  of  your 
issue  of  Dec.  9  will  write  to  the  Bureau  of  Animal  In- 
dustry, Department  of  Agriculture,  Washington,  D.  C, 
he  will  probably  be  able  to  secure  some  useful  advice' 
concerning  the  utilization  of  the  liquid  wastes  from  cow 
sheds  accommodating  about  700  head.  These  have  a  con- 
siderable fertilizing  value  and  are  often  handled  sep- 
arately from  the  domestic  sewage  of  farm  buildings. 

Aquarius. 
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SYNOPSIS— What  is  claimed  to  be  the  largest 
cotton  warehouse  in  the  tvorld  now  under  con- 
struction at  Atlanta,  Ga.  Distinguished  not  only 
by  size,  but  by  rapidity  in  construction.  Work 
started  in  September  of  this  year;  cotton  storage 
started  early  in  November.  Involved  200,000 
cu.yd.  excavation  and  six  large  buildings  on  1,0- 
acre  lot.  Fireproof  construction  results  in  marked 
reduction  in  insurance  rates. 


The  European  War  and  the  consequent  depression  in 
the  cotton  market  are  responsible  for  the  construction  at 
Atlanta,  Ga.,  of  one  of  the  largest,  if  not  the  largest, 
cotton-handling  and  storage  warehouses  in  the  world.  The 
plant  comprises  six  large  reinforced-concrete  buildings — 
the  largest  240x1,100  ft.  in  plan— two  cotton  compresses 
and  a  complete  system  of  railway  connections  and  tel- 
pher transfer.  It  covers  practically  all  of  a  40-acre  plot 
of  ground  about  two  miles  from  the  center  of  the  city 
and  alongside  the  main  line  of  the  Central  of  Georgia 
R.R.,  with  track  connections  to  the  Southern  R.R.  Three 
months  ago  this  tract  was  a  wooded,  roughly  contoured 
lot.  Today  over  900  men  are  working  at  tree-cutting, 
earth  excavation  and  building  erection,  two  of  the  ware- 
houses are  practically  completed  and  each  day  trains  are 
bringing  in  cotton  to  be  stored  at  one  side  of  a  building 
the  other  end  of  which  is  still  under  construction.  The 
total  cost  of  the  work  will  be  about  $1,000,000.  It  is 
being  built  under  the  direction  of  Arthur  Tufts  as  de- 
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like  reasonable  prices,  and  this  plant  is  intended  pri- 
marily to  offer  to  the  farmers,  merchants  and  banks  am- 
ple facilities  for  storing  and  financing  their  cotton. 
Special  attention  has  been  paid  to  the  facilities  for  storing 
and  transferring  the  bales  so  that  warehouse  charges 
may  be  as  low  as  possible,  and  the  fireproof  construction 
and  ample  fire  protection  provided  have  resulted  in  a 
I  great  reduction  in  insurance  rates.  It  is  stated  by  the 
company  that  a  rate  of  20c.  per  $100  per  annum  has 
been  secured,  which  means  that  a  bale  of  cotton  can  be 
insured  for  one  year  for  10c,  the  lowest  rate  now  ex- 
isting in  the  South.  The  facilities  of  the  plant  are  being 
offered  to  anyone  that  wishes  to  store  his  cotton  and 
to  borrow  money  on  it,  as  well  as  to  those  that  wish 
the  usual  warehouse  accommodations. 

The  general  layout  of  the  plant  is  shown  in  Fig.  1. 
It  consists  of  one  large  building — a  combination  of  press 
rooms  and  warehouses  238  ft.  6  in.  wide  and  over  1,100 


 —  1100" 
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FIG.  1.    PLAN  OF  ATLANTA  WAREHOUSE  CO.'S  COTTON 
TERMINAL  AT  ATLANTA,  GA. 

signing  and  constructing  engineer,  by  the  Atlanta  Ware- 
house Co.,  of  which  the  local  capitalist,  Asa  G.  Cand- 
ler, is  president. 

On  account  of  the  present  war  it  has  been  imprac- 
ticable to  market  the  cotton  crop  of  Georgia  at  anything 
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FIG.  2.    TYPICAL  PANEL  OF  REINFORCED-CONCRETE 
WAREHOUSES 

ft.  long — and  five  other  warehouses,  each  98  ft.  wide 
and  varying  in  length  from  814  to  1,110  ft.  Railway 
tracks  run  along  both  sides  of  the  main  building  and 
down  the  opposite  side  of  the  lot,  and  overhead  trolleys 
connect  all  parts  of  the  various  warehouses  with  the 
presses  and  the  loading  tracks.  Between  each  pair  of 
warehouses  is  a  wooden  covered  shed  and  a  concrete 
platform  which  is  used  either  as  a  delivery  or  receiving- 
court.  In  one  corner  of  the  lot  is  a  concrete  office  and 
sampling  building  about  250x25  ft.  in  plan,  and  just  off 
the  main  building  is  a  158-ft.  high  reinforced-concrete 
water-tower  of  200,000  gal.  capacity,  which  will  supply 
the  sprinkler  and  fire-protection  system. 

All  of  the  buildings  are  of  reinforced  concrete,  of  uni- 
form type,  varying  only  slightly  to  meet  special  condi- 
tions. "Except  for  warehouse  G,  at  the  lower  end  of  the 
main  building,  which  is  of  two  stories,  all  of  the  ware- 
houses are  one  story  high.  The  typical  construction  com- 
prises square  straight-rodded  reinforced-concrete  columns 
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resting  on  enlarged  bases,  which  foot  directly  on  the  sawmill  has  been  set  up  on  the  ground  and  also  a  bar- 
clay  bottom  and  carrymg  in  panels  about  20  ft.  square  bending  plant,  so  all  material  is  delivered  in  the  roug] 
a  flat  roof  slab  supported  by  rectangularly  placed  shal-     and  worked  up  as  needed. 


low  girders.  A  typical  panel  without  the  reinforcement, 
which  varies  slightly  with  conditions,  is  shown  in  Fig. 
2.    The  outside  walls  are  of  12-in.  thick  concrete,  and 


Slag  shipped  in  from  the  Birmingham  district  at  the 
rate  of  8  to  10  carloads  per  day  is  being  used  as  aggregate 
for  the  concrete.    All  steel  is  rolled  right  in  Atlanta. 
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FIG.  3.    DETAILS  OP  RAILROAD  TRESTLE  ALONGSIDE  OP  WAREHOUSE 


each  warehouse  is  separated  into  sections  about  75  ft. 
long  by  8-in.  concrete  firewalls  provided  with  fuse-link 
fire-doors.  There  are  no  expansion  joints  provided  either 
on  roof  or  walls  in  any  of  the  buildings.  The  floor, 
however,  is  made  up  of  6-ft.  squares  of  concrete  laid 
directly  in  the  earth  in  checkerboard  fashion,  with  tar- 
paper  joints.  The  roof  of  the  main  building  is  canti- 
levered  beyond  the  outer  row  of  columns  to  provide  a 
covered  way  for  the  outside  platforms  there.  Ventilation 
and  light  are  secured  through  skylight  monitors. 

As  the  ground  slopes  sharply  down  from  the  front  end 
of  the  main  building,  the  railway  track  on  the  outside 
of  that  building  had  to  be  carried  on  a  trestle,  the  de- 
tails of  which  are  shown  in  Fig.  3.  This  consists  of 
unbraced  column  bents  spaced  16  ft.  8  in.  longitudinally 
and  23  ft.  transversely,  founded  each  on  a  continuous  in- 
verted T-beam  base  and  carrying  over  each  column  a 
transverse  floor-beam.  Centered  over  each  column  is  a 
ballasted  railway  track  resting  on  a  continuous  reinforced- 
concrete  slab,  while  the  space  between  tracks  is  occu- 
pied by  an  elevated  reinforced-concrete  platform  which 
comes  level  with  the  car  floors. 

The  main  warehouse  is  equipped  with  two  Webb  high- 
density  compresses,  which  are  capable  of  compressing 
cotton  to  a  density  of  32  lb.  per  cu.ft.  as  against  the 
work  of  an  average  compress,  which  is  22y2  lb.  per 
cu.ft.  One  of  these  presses  is  already  in  service;  the 
other  will  be  placed  when  required. 

The  construction  has  been  carried  on  with  the  utmost 
rapidity.  The  lot  was  not  entered  until  the  last  part  of 
August,  when  tree-cutting  commenced.  Steam  shovels 
started  reducing  the  grade  the  first  week  in  September. 
The  greatest  cut  made  was  about  20  ft.  in  the  charac- 
teristic Georgia  red  clay,  which  is  being  rapidly  moved 
by  dinky  trains  to  level  up  the  low  places  on  the  ground. 
Footings  were  made  by  cutting  square  holes  in  the  stiff 
clay  and  filling  them  with  concrete,  on  which  the  column 
forms  were  erected.  All  form  work  has  been  standard- 
ized, and  as  the  panels  are  only  of  two  or  three  sizes, 
the  forms  are  being  used  over  again  several  times.  A 


Concreting  is  being  carried  on  from  five  separate  plants, 
which  are  moved  from  place  to  place  as  required.  Each 
plant  comprises  a  mixer,  the  feed  trough  to  which  is  sunk 
below  ground,  and  a  low  timber  tower  which  elevates  the 
bucket  to  the  roof  level,  where  the  concrete  is  wheeled 
in  buggies  to  the  needed  location.  All  of  these  plants 
are  driven  by  steam,  piped  from  a  central  plant. 

Due  to  metering,  the  city  has  reduced  consumption  to 
70  gal.  per  capita  per  day — giving  now  about  9,500,000 
gal.  per  day.  In  1916  the  new  system  will  make  available 
26,000,000  gal. 

Some  cast-iron  pipe  laid  in  1854  and  in  continuous- 
service  has  been  replaced  to  increase  capacity.  It  was 
horizontal-cast  uncoated  pipe  and  was  somewhat  tuber- 
culated  and  filled.  If  the  size  had  been  ample  it  could 
have  been  cleaned.  Sections  were  studied  for  condition 
and  flow.  A  4-in.  pipe  gave  the  capacity  of  new  coated 
2Vo-in.  In  the  new  work  of  the  City  of  Hartford  over 
16,000  tons  of  cast-iron  pipe  had  been  purchased,  and  the 
rejections  ran  from  3  to  62%  of  various  lots,  the  average 
being  11%.  The  rejections  from  the  maker  of  the  larg- 
est amount  ran  about  7%.  The  cost  of  inspection  was 
28c.  per  net  ton  of  accepted  pipe.  Since  careless  foundrv 
methods,  lack  of  skilled  labor  and  improper  foundry  mix- 
tures were  to  blame,  it  was  advocated  that  the  'maker 
should  pay  for  the  inspection  of  rejected  pipe  in  excess 
of  10%. 

The  per  capita  use  of  water  in  Hartford  has  been 
studied,  and  the  distribution  by  main  purposes  found  to 
be  as  follows :  Public  uses,  3  gal.  per  day ;  domestic  serv- 
ice, 34;  manufacturing,  19  ;  leakage  and  unaccounted  for, 
14 ;  total,  70  gal.  The  amount  actually  drawn  by  the  fire 
department  was  very  small  (y2  pint  per  capita  per  day), 
though  the  rate  of  demand  was  extreme. 

"From  paper  by  Chief  Engineer  C.  M.  Saville  before  New- 
England  Water-Works  Association. 


1192 


ENGINEEKING  NEWS 


Vol.  74,  No.  25 


By  Herman  K.  Higgins* 

Some  extracts  from  the  recently  enacted  Michigan  li- 
cense law  for  architects  are  here  given.  At  first  glance 
it  would  appear  that  engineers  are  not  affected,  but  a 
closer  study  shows  that  the  enactment  may  be  construed 
by  the  courts  to  mean  almost  anything. 

Section  1  and  the  sections  from  3  on  contain  the  orig- 
inally intended  enactment  and  provide  machinery  for 
enforcement,  incidentally  levying  a  tax  on  all  architects. 
The  fundamental  requirement,  that  unqualified  persons 
shall  not  use  the  term  architect,  is  not  only  perfectly 
just,  but  so  fair  and  right  that  we  all,  as  engineers, 
applaud  it.  With  these  sections  we  have  no  possible 
quarrel. 

With  Section  2,  however,  the  case  is  altogether  differ- 
ent. Purporting  to  define  the  term  architect,  it  entirely 
ignores  the  architect  proper,  but  includes  practically 
everybody  else  engaged  in  construction  work.  Not  con- 
tent with  so  doing,  the  law  goes  on  to  define  "building" 
in  such  manner  that  it  omits  all  reference  to  much 
that  is  legitimately  architecture— for  example,  monu- 
ments, landscape  work,  town  planning,  etc.— and  in- 
cludes such  entirely  nonarchitectural  work  as  caissons, 
tunnels,  cranes,  filters,  etc. 

Taken  altogether,  the  law  stands  as  prohibiting  to  all 
persons  not  registered  as  architects  the  use  of  any  words, 
letters  or  devices  to  indicate  that  the  person  using  the 
same  is  engaged  in  the  business  of  drawing  plans#and  spe- 
cifications for  the  erection,  enlargement  or  alteration  for 
others  of  structures  consisting  of  foundations,  walls  and 
roof,  with  or  without  other  parts. 

It  will  thus  be  seen  that  in  the  improbable  case  that 
the  courts  sustain  these  definitions  and  undertake  to  en- 
force them  logically,  it  will  be  unlawful  to  either  ad- 
vertise or  practice  most  branches  of  engineering  in  the 
State  of  Michigan.  It  will  also  be  necessary  for  all  engi- 
neers who  do  advertise  to  keep  outside  the  jurisdiction 
of  the  Michigan  courts.  This  follows  from  the  fact  that 
practically  all  branches  of  engineering  involve  the  use  of 
some  kind  of  structure  comprising  foundation,  walls  and 
roof.  Power  plants,  gatehouses  for  reservoirs,  tunnels, 
subways,  filter  plants,  sewage-pumping  stations,  stand- 
pipes,  cranes,  etc.,  are  all  included,  to  say  nothing  of  the 
work  in  toto  of  structural  and  mill  engineers. 

Of  course  the  courts  may  speedily  nullify  the  law  as  a 
whole  or  such  part  as  is  affected  by  Section  2,  but  the 
greater  probability  is  that  there  will  be  a  progressive  in- 
terpretation covering  only  minor  points  at  first,  and  that 
later,  in  perhaps  a  decade  or  so,  it  will  be  found  that  the 
whole  scope  of  the  law  will  be  enforced.  Engineers  can 
all  see  what  that  would  mean  for  them. 

Another  interesting  phase  of  the  matter  is  the  law's 
relation  to  both  engineers  and  architects  outside  the 
State  of  Michigan.  Much  of  the  work  in  Michigan  is 
now  done  by  Ohio  architects  and  engineers,  who,  being 
outside  the  state's  jurisdiction,  do  not  pay  the  tax  and 
can  use  the  proscribed  letters,  words  and  devices. 

In  any  event  the  fact  that  such  a  law  can  be  enacted 
without  opposition  and  with  no  public  notice  indicates 
that  engineers  should  actively  seek  in  all  states  license 

♦Civil  Engineer,  Jackson,  Mich. 


laws  that  will  put  them  in  position  to  forestall  such 
a  law  as  this. 

It  will  be  further  noted  that  all  owners,  builders  and 
contractors  are  exempted  from  the  operation  of  the  law 
so  far  as  work  for  themselves  is  affected.  This  exemp- 
tion probably  explains  why  so  little  publicity  was  given 
the  bill.  All  the  organized  interests  being  excepted,  there 
was  no  one  to  make  a  fuss,  and  the  engineering  profes- 
sion simply  knew  nothing  of  it.  Very  few  know  any- 
thing of  it  now. 

Provisions  of  the  Law  as  Enacted 

The  following  are  some  of  the  more  important  provi- 
sions of  the  law : 

Section  1.  No  person  shall  use  the  title  "architect,"  or  any 
variation  of  the  same,  or  use  any  other  words,  letters  or  de- 
vice to  indicate  that  the  person  using  the  same  is  an  archi- 
tect, after  six  months  subsequent  to  the  passage  of  this  act, 
without  being  registered  as  an  architect,  in  accordance  with 
the  provisions  of  this  act.  Any  person  who  shall  have  been 
engaged  in  the  practice  of  architecture  under  the  title  of 
architect  prior  to  the  time  this  act  takes  effect,  may  secure 
such   certificate   in   the   manner   provided   by   this  act. 

Section  2.  Any  person  engaged  in  the  business  of  drawing 
plans  and  specifications  for  the  erection,  enlargement  or  al- 
teration of  buildings  for  others,  and  to  be  constructed  by 
other  persons  than  themselves,  is  hereby  declared  to  be  an 
architect  within  the  provisions  of  this  act.  The  term  "build- 
ing" in  this  act  shall  be  understood  to  be  a  structure,  con- 
sisting of  foundations,  walls  and  roof,  with  or  without  other 
parts;  but  nothing  contained  in  this  act  shall  be  construed  to 
prevent  any  person,  firm  or  corporation,  whether  owner,  con- 
tractor, mechanic  or  builder,  from  making  plans  or  specifica- 
tions for  or  supervising  the  erection,  enlargement  or  alter- 
ation of  any  building  that  is  to  be  constructed  by  any  such 
person,  firm  or  corporation,  or  its  agents,  servants  or  em- 
ployees. 

Sections  3  to  13  inclusive  refer  to  the  appointment 
and  work  of  an  examining  board  of  five  members  in 
whose  hands  the  issue  of  license  certificates  is  placed. 
The  following  sections  cover  the  qualifications,  nature  of 
examinations,  etc. : 

Section  14.  Any  person  of  legal  age  and  of  good  moral 
character,  upon  the  payment  of  a  fee  of  $10,  may  apply  for 
examination  for  registration  under  this  act. 

Section  15.  The  applicant  shall  satisfactorily  pass  an  ex- 
amination in  such  technical  and  professional  courses  as  are 
established  by  the  board  of  examiners. 

Section  16.  The  examination  shall  have  special  reference  to 
the  planning,  design  and  construction  of  buildings;  the  ex- 
amination shall  be  in  two  parts,  A  and  B,  as  follows:  A — 
Test  of  the  knowledge  of  the  candidate  of  the  strength  of 
materials,  construction  and  architectural  design.  B — Test  of 
the  ability  of  the  candidate  to  make  practical  application  of 
the  above  knowledge  in  the  professional  work  of  an  archi- 
tect, and  in  the  duties  of  a  supervisor  of  construction  of  build- 
ings. 

Section  17.  In  lieu  of  the  first  part  of  the  examination,  A, 
the  board  of  examiners  may  accept  a  diploma  of  graduation 
from  a  recognized  college  or  school  of  architecture,  whose 
requirements  conform  to  the  standard  minima  of  the  Asso- 
ciation of  Collegiate  Schools  of  Architecture. 

Section  18.  The  second  part  of  the  examination,  B,  must 
be  taken  by  all  candidates. 

Section  19.  In  lieu  of  all  examinations  the  board  of  ex- 
aminers shall  accept  registration  or  certification  as  an  arch- 
itect in  another  state  or  country  where  the  standard  qualifi- 
cations for  the  same  are  not  lower  than  those  required  by  the 
board  of  examiners  under  this  act. 

Section  20.  The  board  of  examiners  in  lieu  of  all  examina- 
tion shall  accept  satisfactory  evidence  as  to  the  applicant's 
character,  competency  and  qualifications,  and  satisfactory  evi- 
dence .that  the  applicant  has  been  actually  engaged  in  the 
practice  of  architecture  under  the  title  of  architect  on  his  own 
account  or  as  a  member  of  a  reputable  firm  or  association 
prior  to  Feb.  5,  1915. 

Section  21.  The  result  of  every  examination  or  other  evi- 
dence of  qualification,  as  provided  by  this  act,  shall  be  re- 
corded by  the  secretary  of  the  board  of  examiners  and  the 
said  board  shall  issue  a  certificate  of  registration  to  every 
person  having  passed  such  examination  or  as  being  other- 
wise  qualified   to  be   entitled  to  receive  same. 
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Section  24.  The  board  of  examiners  may  revoke  any  cer- 
tificate, after  30  days'  written  notice  to  the  holder  thereof  and 
after  a  hearing  before  the  board  of  examiners,  upon  proof 
that  such  certificate  has  been  obtained  by  fraud  or  mis- 
representation, or  upon  proof  that  the  holder  of  such  certifi- 
cate has  been  guilty  of  malfeasance  or  gross  incompetency  in 
connection  with  his  practice  of  architecture. 

Section  25.  Any  violation  of  the  provisions  of  this  act 
shall  be  a  misdemeanor,  punishable  for  the  first  offense  by  a 
fine  of  not  more  than  $100,  and  for  a  subsequent  offense  by  a 
fine  of  not  more  than  $500  or  imprisonment  for  not  more  than 
one  year,  or  both  in  the  discretion  of  the  court. 
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Headers  of  Engineering  News  are  already  familiar  with 
the  ingenious  "fall  increaser"  invented  by  Clemens 
Herschel  and  described  in  this  journal,  Jan.  14,  1915, 
p.  84.  As  will  be  remembered,  the  object  of  the  "fall 
increaser"  is  to  supplement  the  power  of  a  hydraulic 
turbine  at  seasons  when,  on  account  of  high  flood  stages, 
the  level  of  the  tailwater  rises  and  the  effective  head  on 
the  power  plant  is  reduced. 

At  the  annual  meeting  of  the  American  Society  of 
Mechanical  Engineers  last  week,  Mark  A.  Eeplogle,  of 
Akron,  Ohio,  described  a  unique  hydraulic  power' plant 
at  the  farm  and  residence  of  Henry  Ford,  on  the  Eouge 
Eiver,  Dearborn,  Mich.  This  power  plant  contains  two 
turbines  designed  to  develop  85  hp.  at  the  normal  head 
of  the  stream,  which  is  only  8  ft.  The  head,  however,  is 
subject  to  great  variation.  At  extreme  high  water 'in 
the  Detroit  Eiver,  into  which  the  Eouge  Eiver  discharges 
a  little  way  below  the  power  plant,  the  tailwater  may  rise 
nearly  to  the  level  of  the  top  of  the  dam,  when  the  power 
plant  must  of  course  shut  down.    Such  conditions  last 


FIG.  1.   SECTION  THROUGH  THE  POWER  HOUSE 

only  a  few  hours,  but  there  are  periods  lasting  sometimes 
J  or  weeks  when  the  head  over  the  dam  is  only  2  to  5  ft. 

In  order  to  supplement  the  power  of  the  turbines  at 
times  of  flood  water  when  the  head  is  reduced,  the  engi- 
neers designed  what  they  term  a  "discharge  accelerator." 
The  purpose  of  this  device,  like  that  of  Mr.  Herschell's 
1  fall  increaser,"  is  to  use  the  power  of  some  of  the 
■surplus  water  to  produce  a  suction  on  the  draft  tube  of 
the  turbine.  In  Mr.  Herschell's  "fall  increaser"  the 
principle  of  the  venturi  tube  is  utilized.    The  suction  at 


FIG.  2.    VIEW  OF  THE  COMPENSATOR 

the  throat  of  the  venturi  tube  is  made  to  increase  the 
suction  in  the  turbine  draft  tube.  In  Mr.  Eeplogle's 
"discharge  accelerator"  the  principle  of  the  venturi  tube 
is  also  utilized,  but  the  flood  water  is  discharged  in  an 
annular  jet  around  the  exterior  of  the  cylinder  of  water 
issuing  from  the  draft  tube.  The  accompanying  sectional 
drawing  of  the  power  house  and  the  photograph  of  the 
turbine,  connected  draft  tube  and  discharge  accelerator 
set  up  in  the  shop  will  make  the  operation  clear. 

Tests  on  this  power  plant,  made  on  Mar.  18  last,  were 
described  in  Mr.  Eeplogle's  paper.  At 
the  time  of  the  test  the  head  on 
the  turbine  was  slightly  over  8  ft.  The 
turbine  was  run  without  the  acceler- 
ator and  developed  approximately  90 
hp.  With  the  accelerator  gate  open 
20%,  the  power  was  increased  to  about 
93  hp.,  although  the  head  was  re- 
duced 2  in.  With  the  accelerator  gate 
open  80%,  the  turbine  developed  about 
110  hp.,  although  the  head  was  re- 
duced to  7.43  ft.  The  stage  of  water  in 
the  stream  was  so  low  at  the  time  that 
the  accelerator  sucked  considerable  air. 

Mr.  Eeplogle's  paper  did  not  state 
whether  tests  had  been  made  upon  the 
turbine  to  determine  to  what  extent 
the  accelerator  would  increase  the  tur- 
bine's power  under  the  conditions  of 
flood  water  and  very  low  net  head  on 
the  turbine. 

Mr.  Eeplogle's  paper,  when  presented 
at  the  meeting,  was  discussed  by  Mr.  Herschel,  who  said 
that  he  had  experimented  with  a  device  operating  on  a 
somewhat  similar  principle  to  the  Eeplogle  accelerator  be- 
fore designing  his  "fall  increaser."  The  efficiency  of  the 
apparatus  was  so  poor,  however,  that  he  abandoned  it. 
With  the  "fall  increaser"  Mr.  Herschel  found  that  the 
flood  water  falling  through  the  apparatus  converted  30% 
of  its  theoretical  energy  to  power  in  the  turbine.  Where 
the  amount  of  flood  water  is  limited  it  should  be  used 


with  reasonably  high  efficiency. 
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How  Inlesidls  FlhaEadlellplhaa 

The  appointments  of  five  of  the  six  city  department 
heads  have  been  announced  by  Mayor-Elect  Thomas  B. 
Smith  of  Philadelphia.  The  new  Director  of  the  Depart- 
ment of  City  Transit  is  to  be  announced  later. 

The  Department  of  Public  Works  is  to  be  headed  by 
George  E.  Datesman,  for  several  years  Principal  Assistant 
Engineer  of  the  Bureau  of  Surveys.  He  was  born  in 
West  .Milton,  Penn.,  in  1863  and  was  graduated  from 
Lafayette  College  in  civil  engineering  in  1883.  After 
graduation  he  spent  a  year  in  architectural  work  in  Des 
Moines,  Iowa,  and  a  year  as  a  mining  engineer  in 
charge  of  collieries  in  Luzerne  County,  Pennsylvania. 
Mr.  Datesman  entered  the  service  of  the  City  of  Philadel- 
phia in  1885  as  a  draftsman.  Except  for  three  years 
(1888  to  1891)  he  has  been  continuously  with  the  city 
engineering  department,  having  served  as  Chief  Draftsman 
of  the  Bureau  of  Surveys  and  since  1893  as  Principal 
Assistant  Engineer. 

The  new  Director  of  Department  of  Wharves,  Docks 
and  Ferries  is  to  be  George  S.  AVebster,  now  Chief 
Engineer  of  the  Bureau  of  Surveys.    He  was  born  in 


Philadelphia  in  1855  and  was  graduated  in  civil  engineer- 
ing from  the  University  of  Pennsylvania  in  1875.  His 
early  experience  was  with  the  Bureau  of  Surveys,  and  in 
1892,  after  10  years'  absence  in  other  public  work,  he  was 
appointed  Principal  Assistant  Engineer  of  the  Bureau. 


In  1893  be  was  promoted  to  be  Chief  Engineer.  During 
his  administration  of  the  Bureau  of  Surveys  designs  were 
prepared  for  many  public  works,  the  most  important  of 
which  were  perhaps  the  water-filtration  plant  at  Torres- 
dale  and  many  notable  bridges. 

The  new  Assistant  Director  of  the  Department  of 
Wharves,  Docks  and  Ferries  is  to  be  Joseph  F.  Hasskarl, 
a  consulting  engineer  of  Philadelphia.  He  was  born  in 
Hazleton,  Penn.,  in  1863,  and  was  graduated  from 
Elmhurst  College.  He  entered  the  service  of  the  United 
States  Engineer  Department  in  1883,  the  same  year  being- 
made  Chief  Inspector  of  harbor  work  at  Philadelphia.  He 
was  successively  promoted  through  various  grades  to  be 
Principal  Assistant  Engineer  in  direct  charge  of  Delaware 
Eiver  work.  In  1907  he  was  appointed  Assistant  Director 
of  the  Philadelphia  Department  of  Wharves,  Docks  and 
Ferries;  in  1909  he  was  made  Acting  Director  and  for 
a  short  time  after  1911  was  Director. 
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The  thirty-sixth  annual  meeting  of  the  American  So- 
ciety of  Mechanical  Engineers  was  held  last  week  at  the 
Engineering  Societies'  Building,  New  York  City.  It  was 
the  most  largely  attended  meeting  in  the  society's  history, 
803  members  and  620  guests  being  registered.  The  meet- 
ing opened  on  Tuesday  evening  with  an  address  by  Dr. 
John  A.  Brashear,  of  Pittsburgh,  president  of  the  so- 
ciety, on  "Science  in  Its  Relation  to  Engineering."  Dr. 
Brashear's  charm  as  a  public  speaker  attracted  an  audi- 
ence that  filled  the  large  auditorium.  Dr.  Brashear  has 
an  international  reputation  as  an  astronomer  and  physi- 
cist. Discussing  the  question  as  to  where  the  line  should 
be  drawn  between  so-called  pure  science  and  applied  sci- 
ence, Dr.  Brashear  denied  that  any  such  line  of  de- 
marcation was  possible  and  held  that  much  of  the  re- 
search work  carried  on  merely  to  add  to  the  fund  of 
scientific  information  will  eventually  be  found  to  con- 
tribute to  the  development  of  some  practical  art. 

Following  Dr.  Brashear's  address,  the  result  of  the 
annual  election  of  officers  was  announced.  The  newly 
elected  president  is  Dr.  D.  S.  Jacobus,  for  many  years 
professor  of  experimental  engineering  at  Stevens  Insti- 
tute and  more  recently  consulting  engineer  of  the  Bab- 
cock  &  Wilcox  Co.  The  three  new  vice-presidents  are 
William  B.  Jackson,  of  Chicago;  J.  Sellers  Bancroft,  of 
Philadelphia;  and  Julian  Kennedy,  of  Pittsburgh.  The 
three  new  managers  are  John  H.  Barr  and  H.  de  B. 
Parsons,  of  New  York  City,  and  John  A.  Stevens,  of 
Lowell,  Mass.  William  H.  Wiley  was  reelected  treasurer. 
The  usual  reception  by  the  president  and  president-elect 
and  other  society  officers  occupied  the  remainder  of  the 
evening. 

The  annual  business  meeting  of  the  society  was  held 
Wednesday  morning.  The  report  of  the  council  showed 
that  the  society  has  made  a  very  rapid  growth  in  mem- 
bership during  the  past  year,  the  total  membership  on 
Oct.  1  being  6,573.  Only  three  years  ago,  in  1912,  the 
membership  of  the  society  was  only  4,000.  One  factor 
in  the  rapid  growth  of  the  society  has  been  doubtless 
the  organization  in  recent  years  of  local  sections.  Local 
meetings  of  the  society  are  now  held  in  11  different  cities 
in  the  United  States.  During  the  week  a  conference 
was  held  of  the  secretaries  and  delegates  from  local  sec- 
tions with  members  of  the  society's  council  to  discuss 
the  methods  by  which  the  work  of  the  local  sections  can 
be  best  carried  on. 

The  financial  condition  of  the  society  is  very  strong. 
The  total  income  for  the  last  fiscal  year  was  $147,628,  and 
the  total  expenses  were  somewhat  over  $120,000,  leav- 
ing a  balance  of  $26,500  for  the  year,  which  was  added 
to  the  society's  reserve  fund.  The  society  owns  property 
and  assets  amounting  to  $722,600,  and  its  outstanding 
debt  is  -only  $54,000.  It  is  noteworthy  that  of  the  so- 
ciety^ gross  income  of  $147,628  a  little  less  than  $89,- 
000  is  from  the  dues  paid  by  members,  while  nearly 
$59,000  is  from  receipts  for  advertising  in  the  society's 
publications,  from  sales  of  publications,  etc.,  and  in- 
terest on  society  funds. 

Amendments  to  the  constitution  were  next  taken  up 
At  present  any  20  members  of  the  society  may  constitute 
themselves  an  independent  nominating  committee  with 
the  same  power  to  nominate  officers  of  the  society  as 
the  regular  nominating  committee.    It  was  proposed  to 


change  this  requirement  so  that  at  least  1%  of  the  voting 
membership  would  have  to  combine  in  order  to  make  in- 
dependent nominations.  The  other  amendment  proposed 
that  the  society  copyright  its  publications.  Division  of 
opinion  developed  as  to  the  wisdom  of  each  of  these 
amendments,  and  a  vote  to  lay  them  on  the  table  was 
carried,  the  effect  of  which  is  to  refer  them  back  to  the 
council  for  further  consideration. 

Memorial  Session  for  Frederick  W.  Taylor 
At  11  a.m.  the  regular  business  was  suspended  to  hold  a 
memorial  session  in  honor  of  the  late  Frederick  W.  Tay- 
lor, past-president  of  the  society,  who  died  last  spring. 
Addresses  dealing  with  Mr.  Taylor's  professional  achieve- 
ments and  his  fine  personality  were  made  by  Henry  R. 
Towne,  past-president  of  the  society,  Henry  L.  Gantt, 
vice-president  of  the  society,  long  associated  with  Mr! 
Taylor,  and  Rear-Admiral  Goodrich,  of  the  United  States 
Navy. 

Professional  Papers  at  the  Meeting 
The  large  number  of  papers  that  have  been  presented 
at  local  sectional  meetings  and  that  were  available  for 
the  annual  meeting  made  it  necessary  to  read  a  number 
of  the  papers  at  the  opening  session  by  title  only  and 
present  other  papers  in  brief  abstract. 

On  Wednesday  afternoon  three  sessions  were  held  si- 
multaneously, one  devoted  to  railway  engineering,  one 
devoted  to  textile  engineering,  a  third  to  machine-shop 
practice.  On  Thursday  forenoon  two  simultaneous  ses- 
sions were  held,  one  dealing  with  various  papers  on  power 
plants  and  apparatus,  the  other  considering  four  papers 
on  miscellaneous  subjects.  At  the  closing  session  on 
Friday  forenoon  the  general  subject  was  "Safety  for 
Workmen  in  Industrial  Plants."  The  four  papers  pre- 
sented dealt  with  the  standardization  of  safety  principles, 
the  attitude  of  employers  and  manufacturers  toward  the 
safety  movement,  workmen's  compensation  laws,  and  the 
relation  of  industrial  safety  to  the  principles  of  shop 
management.  The  sessions  was  well  attended  and  the 
papers  received  careful  and  thorough  discussion. 
'  The  principal  social  features  of  the  convention  were  a 
"smoker"  in  the  society's  rooms  on  Wednesday  evening 
and  a  dinner  and  dance  at  the  Hotel  Astor  on  Thursday 
evening. 


Out  off  Seipvke  Iby  St©spm 

The  electrified  line  of  the  New  York,  New  Haven  & 
Hartford  R.R.— New  York  to  New  Haven— sustained 
the  greatest  damage  in  the  storm  of  the  night  of  Dee. 
13-14  that  it  has  ever  suffered.  The  storm  was  most 
severe  between  New  Rochelle  and  Stamford,  Conn.,  for 
20  to  25  mi.  along  the  main  line  of  the  railroad.  The 
heavy  transmission  line  for  the  electric  current  and  con- 
trol wires  was  either  burned  out  or  broken  in  five  places 
between  New  Rochelle  and  Bridgeport.  Nearly  all  the 
masts  that  carry  the  telegraph  and  telephone  wires  were 
blown  down  from  the  tops  of  the  transmission  bridges. 
The  signal  wires  went  down  at  many  points  between 
New  York  and  New  Haven,  and  the  signals  were  put 
out  of  service.  Over  the  worst  section  the  snow  was  re- 
ported as  15  in.  deep  on  the  level,  with  drifts  5  to  10 
ft.  deep,  mainly  in  the  cuts. 
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Four  work-trains  were  sent  out  from  New  Haven  and 
New  York  as  soon  as  they  could  be  manned,  and  the 
repair  work  proceeded  as  rapidly  as  possible.  A  limited 
number  of  trains  were  operated  by  steam  on  Dec.  14 
between  New  Haven  and  Mott  Haven.  All  passenger 
trains  were  brought  safely  into  terminals  with  the  ex- 
ception of  one,  which  was  stalled  in  the  snow  near 
Winsted,  Conn. 

Between  Woodlawn  and  New  Haven  there  are  two 
designs  of  supporting  bridges.  The  older  type  was  fully 
described  in  Engineering  News  of  Sept.  5,  1907.  The 
following  is  a  quotation  from  p.  241 : 

In  the  calculation  of  these  bridges  very  heavy  weather 
conditions  were  assumed,  and  provision  was  made  for  clamp- 
ing the  catenary  cables  on  intermediate  bridges  so  that  the 
latter  are  obliged  to  partially  withstand  the  longitudinal  pull 
of  the  cables.  It  was  assumed  that  the  entire  system  of 
bridges  and  cables  might  become  coated  with  sleet  and  that 
this  coating  might  be  %  in.  thick  around  all  surfaces.  Under 
these  conditions  it  was  assumed  that  the  wind  pressure  on 
the  bridges  and  the  catenary  spans  might  be  as  high  as  25  lb. 
per  sq.ft. 

The  later  type  of  transmission  construction,  as  used 
on  the  New  York,  Westchester  &  Boston  Ry.  of  the 
New  Haven,  between  Stamford  and  New  Haven  is  simpler 
than  the  old  design.  In  the  new  construction  the  sup- 
porting bridges  for  the  overhead  wires  are  placed  300  ft. 
apart. 

Wmt©ir-W©ipM.s  Heeded 

Improvement  to  the  water-works  of  Nashville,  Tenn,, 
including  an  addition  to  the  pumping  plant  and  the 
metering  of  all  consumers,  is  recommended  in  a  report 
to  the  city  authorities,  made  by  James  C.  Cameron,  public 
accountant,  New  York  City,  who  is  conducting  an  effi- 
ciency survey  of  the  municipal  departments  of  Nashville. 
Associated  with  Mr.  Cameron  in  his  investigation  of 
the  physical  conditions  and  operating  methods  of  the 
water-works  were  Barclay  Parsons  &  Klapp,  consulting 
engineers,  New  York  City.  Mr.  Cameron  also  recom- 
mends the  employment  of  a  technically  trained  superin- 
tendent and  chief  engineer  of  water-works,  and  improved 
means  of  controlling  the  application  of  the  aluminum 
sulphate  and  the  hypochlorite  of  lime  used  as  a  coagulant 

and  a  disinfectant  respectively.  ______ 

Alternative  plans  for  increasing  the  capacity  of  the 
pumping  plant  are  recommended  to  the  consideration 
of  the  city  authorities.  The  first  plan  provides  for  a 
20,000,000-gal.  steam  pump  and  various  minor  accessories 
at  the  present  pumping  station,  at  a  total  estimated  cost 
of  $209,000,  and  at  an  operating  and  capital  expense  of 
$90,908.  The  second  plan  contemplates  placing  three 
7,500,0 00-gal.  centrifugal  pumps  with  motors  in  the 
water-works  pumping  station,  these  pumps  to  be  operated 
with  power  from  the  electric-lighting  plant.  The  cost 
of  this  plant  would  be  $111,550,  including  some  new 
boilers  and  a  new  turbo-generating  unit  in  the  lighting- 
plant.  The  annual  operating  and  capital  charges  for  the 
1  second  plant  would  be  $72,778. 

A  strong  recommendation  for  metering  every  water- 
works service  is  made.  It  is  estimated  that  this  would 
cost  from  $50,000  to  $60,000,  as  on  Sept.  30,  1915,  there 
were  16,271  meters  out  of  a  total  of  19,779  connections, 
leaving  onlv  3,508  taps  unmetered. 


A  question  is  raised  as  to  whether  or  not  the  water- 
works intake,  which  now  extends  a  short  distance  into 
the  main  current  of  the  Cumberland  River  below  the 
outlet  of  Mill  Creek,  should  not  be  removed  upstream 
2,000  to  3.000  ft.  in  order  to  avoid  contamination  from 
Mill  Creeic,  which  is  polluted  by  the  discharge  of  sewage 
from  the  State  Insane  Asylum.  A  rough  estimate  of 
the  cost  of  the  extension  of  the  intake  is  $70,000  to 
$100,000. 

Attention  is  called  to  the  fact  that  the  distribution 
system  includes  a  considerable  number  of  old  cast-iron 
pipe  cast  on  its  side,  and  therefore  very  thin  on  one  side. 
A  progressive  replacement  of  this  pipe  is  advised. 

To  facilitate  cleaning  the  large  reservoir  that  serves 
as. a  settling  and  coagulating  basin,  the  subdivision  into 
two  equal  parts  of  one  of  the  two  existing  basins  is 
recommended. 

'®. 

First  Meetnimg  ©f  tlh©  Ames»-.emir_ 
Asso©as.tH©ia  ©f  Eimgiiaees'S 

The  American  Association  of  Engineers  is  a  new  so- 
ciety, whose  objects  are  to  raise  the  standard  of  ethics  and 
to  promote  the  economic  and  social  welfare  of  engineers, 
rather  than  to  deal  with  technical  matters.  Its  first  con- 
vention was  held  Dec.  10  and  11  at  the  La  Salle  Hotel, 
Chicago.  The  total  registration  was  over  400,  though 
the  attendance  at  the  sessions  was  small  (except  at  the 
Saturday  afternoon  session).  The  society  was  welcomed 
by  H.  S.  Baker,  Assistant  City  Engineer,  and  the  opening 
address  was  then  delivered  by  the  president,  W.  D.  Wilcox 
(gas  engineer),  of  Chicago.  Prof.  F.  H.  Newell,  Uni- 
versity of  Illinois,  discussed  at  some  length  the  desir- 
ability of  cooperation  for  improving  the  position  of  the 
engineer  and  securing  proper  recognition  of  the  import- 
ance of  both  engineering  and  the  engineer. 

A  report  on  the  work  of  the  association  was  presented 
by  the  secretary,  Arthur  Kneisel  (patent  attorney),  Chi- 
cago. The  work  so  far  has  been  mainly  in  the  direction 
of  securing  employment  for  engineers,  and  the  results 
were  said  to  have  been  very  satisfactory.  The  greater 
part  of  one  session  was  devoted  to  a  general  discussion 
of  the  aims  and  purposes  of  the  association,  and  very  di- 
verse opinions  were  presented  on  certain  features,  more 
especially  as  to  the  advisability  of  requiring  (as  at  pres- 
ent) that  members  must  be  citizens  or  at  least  have  de- 
clared their  intentions  to  become  citizens.  On  the  one 
hand,  it  was  claimed  that  membership  should  be  open 
to  anyone  having  the  professional  qualifications,  regard- 
less of  other  conditions.  On  the  other  hand,  it  was  urged 
that  the  association  is  for  the  benefit  of  American  engi- 
neers and  that  those  who  desire  to  avail  themselves  of  its 
assistance  should  at  least  have  shown  their  intention  to  be- 
come Americans. 

This  discussion  was  opened  with  a  paper  on  "Qualifi- 
cations," by  T.  B.  Lambert,  power  engineer  of  the  Chi- 
cago Telephone  Co.  Among  the  other  papers  were  "Re- 
lation of  Patent  Rights  to  the  Engineer,"  by  G.  Willard 
Rich,  patent  attorney,  Rochester,  N.  Y. ;  and  "The  Eco- 
nomic Aspects  of  Engineering  Pay,"  by  J.  H.  Prior,  Chief 
Engineer  of  the  Illinois  Public  Utilities  Commission. 
A  dinner  was  given  Dec.  10.  At  the  afternoon  session 
on  Dec.  1 1  the  Chicago  Telephone  Co.  had  an  exhibit  of 
moving  pictures,  illustrating  its  activities.  The  associa- 
tion has  now  a  membership  of  about  300. 
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Fas3©  lD)<smtw(D>ym  HmUmmt  Cntw 

The  greater  part  of  the  new  city  of  Hopewell,  Va., 
was  destroyed  by  a  fire  on  Dec.  9.  Practically  all  of 
the  main  section,  that  is,  the  part  shown  in  the  middle 
of  the  accompanying  three  views,  was  in  the  path  of  the 
flames,  but  two  of  the  adjoining  residence  districts,  known 


HOPEWELL,  VA.,  BEFORE  THE  FIRE  OF  DEC.  9 

Mirl^'/i56^^6^^001^'^  doTn  Jnain  business  street  toward  railway  station. 
Village  Vlew— The  sectl0n   which  was  destroyed.  Lower  View — A  street  in  B 


as  A  Village  and  B  Village,  a  street  of  one  of  which  is 
shown  in  the  lowest  of  the  three  views,  were  saved. 

A  little  more  than  two  years  ago  the  Du  Pont  Powder 
Co.  opened  on  the  point  of  land  between  the  Appomattox 
and  the  James  Rivers,  about  12  mi.  from  Petersburg  and 
30  mi.  down  the  James  River  from  Richmond,  Va.,  a 


dynamite  plant,  in  which  manufacturing  was  started 
on  a  very  small  scale.  This  plant  was  shut  down  at  the 
outbreak  of  the  present  European  war.  Somewhat  less 
than  a  year  ago,  however,  the  site  was  reoccupied,  this 
time  for  a  gun-cotton  and  sulphuric-acid  plant,  the 
latter  reported  to  be  the  largest  in  the  world. 

The  details  of  this  new  plant  are  not  available.  It  is 
fenced  around  with  a  high  barbed- 
wire  barricade,  and  visitors  are  not 
welcome.  There  are,  however,  working 
in  this  plant  some  18,000  men.  It 
became  necessary  therefore  to  provide 
in  a  district  which  up  to  last  April 
was  given  over  to  cornfields  and  peanut 
rows  living  quarters  for  most  of  these 
workmen  and  their  families,  together 
with  the  necessary  adjuncts,  such  as 
stores,  hotels  and  restaurants.  The 
city  of  Hopewell  is  the  result. 

The  upper  view  on  this  page  illus- 
trates very  well  the  type  of  city,  a  type 
hitherto  unknown  to  the  East  and  to 
the  present  day,  but  common  enough  in 
the  Western  gold  and  silver  camps  of 
a  generation  or  more  ago.  Beginning 
as  an  aggregation  of  shacks  and  tents 
with  a  large  and  active  lawless  element, 
Hopewell  during  the  past  summer  de- 
veloped into  an  approximation  of  an 
orderly  city.  Streets  were  laid  out, 
sewers  and  water  mains  were  built, 
electric  lighting  was  installed,  and  a 
semblance  of  a  city  government  was  set 
up,  under  the  direction  of  the  county 
judge.  In  the  coming  legislature  a 
city  charter  is  to  be  asked  for.  At  the 
time  of  the  fire  there  were  probably 
resident  in  this  district  at  least  35,000 
people.  Two  months  ago  there  were 
only  20  voters  in  the  place.  There 
were  no  more  who  had  lived  there  a 
sufficient  length  of  time  to  obtain  the 
local  franchise. 

The  Du  Pont  company's  plant  em- 
braces about  3,200  acres.  The  town 
of  Hopewell  spreads  over  about  500 
acres,  on  a  length  of  approximately  6 
mi.  and  an  average  width  of  half  a 
mile.  The  business  section  surrounded 
the  Norfolk  &  Western  R.R.  station 
and  was  made  up  mostly  of  one-  and 
two-story  shacks,  but  within  the  past 
month  or  so  a  number  of  two-  and 
three-story  brick  buildings  had  been 
built.  Practically  all  of  these,  the 
brick  as  well  as  the  timber,  were  de- 
stroyed by  the  fire,  which  started  in  a 
restaurant  along  the  street  shown  in 
the  upper  view.  In  the  outlying  dis- 
Pont  company  had  built  two  residence 


tricts  the  Du 

cities.  These  were  laid  out  in  rectangular  squares  and 
the  lots  portioned  off  in  such  a  fashion  that  each  house 
would  have  a  sufficient  amount  of  air  space  surrounding 
it.  On  these  lots  a  number  of  similar  houses  were  built, 
mostly  of  the  made-to-order  style,  in  which  the  timber 
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is  shipped  to  the  site  all  cut  and  matched  ready  to  erect. 
A  Village  is  composed  of  nearly  200  houses,  and  B  Vil- 
lage of  about  400  completed  houses  and  300  unfinished 
houses.  Both  were  seriously  threatened  by  the  fire,  but 
the  efforts  of  the  residents  managed  to  save  them. 

Conflagration  risks  in  the  main  part  of  Hopewell  were 
of  course  as  bad  as  possible.  While  the  Du  Pont  com- 
pany had  installed  sufficient  fire  protection  for  its 
plant,  the  town  had  only  one  inadequate  fire  engine,  and 
the  water-supply  was  in  itself  quite  limited.  A  strenu- 
ous effort  had  been  made  to  emphasize  the  need  for  indi- 
vidual fire  extinguishers;  but  the  restaurant  in  which 
the  fire  started  was  not  so  equipped,  and  the  others  were 
of  course  quite  worthless  in  putting  out  the  conflagration 
itself. 

It  is  reported  that  the  citizens  of  Hopewell  are  imme- 
diately going  to  work  to  rebuild  the  burned  city.  The 
gun-cotton  and  acid  plant  is  working  under  its  usual 
forced  draft,  and  it  of  necessity  requires  men  who  must 
live  near-by.  Petersburg  is  connected  to  the  plant  by  a 
single-track  line  of  the  Norfolk  &  Western  R.R.,  which  is 
now  being  double-tracked,  and  will  be  connected  early  in 
the  coming  year  by  an  electric  interurban  line  now  near- 
ing  completion.  The  road  between  Petersburg  and 
Hopewell,  the  only  other  land  approach,  is  probably  the 
worst  road  in  the  world. 

8 

Big  Oil-Storase  Depot  Completed — A  storage  and  distribut- 
ing depot  to  take  care  of  500,000  bbl.  of  bulk  and  package  oil 
was  recently  completed  at  Point  Wells,  near  Seattle,  Wash., 
to  handle  the  Northwest  and  Alaska  trade  of  the  Standard 
Oil  Co.  The  fire-protection  system  is  of  the  Irwin  foam  type 
described  in  "Engineering  News"  of  Aug.  20,  1914.  The  sys- 
tem as  worked  out  for  Seattle  employs  two  tanks,  one  con- 
taining sodium  carbonate,  glue  and  carbolic  acid,  the  other 
containing  aluminum  sulphate  and  sulphuric  acid.  Four-inch 
pipes  connect  the  chemical  tanks  with  the  oil  tanks;  the  mix- 
ing of  the  chemicals  named,  which  happens  when  fusible  plugs 
melt  in  burning  tanks,  produces  a  thick  foam  that  covers  the  . 
surface  of  the  oil  and  smothers  the  fire.  The  plant  covers  20 
acres  of  filled  land  on  the  shore  15  mi.  north  of  the  city. 
There  are  33  storage  tanks,  which  include  14  lubricating-oil 
tanks  and  4  fuel-oil  tanks;  the  latter  are  of  55,000-gal.  ca- 
pacity each.  The  plant  has  its  own  electric  power  and  light- 
ing system  and  its  water  system.  Power  is  furnished  from  a 
hydro-electric  station  situated  in  the  hills.  A  concrete  sea 
wall  1,000  ft.  long  fronts  the  plant,  and  beyond  is  a  pier  550 
ft.  long  and  50  ft.  wide,  with  low  water  40  ft.  deep.  The  plant 
has  two  approaches  to  the  pier.  In  its  Northwest  and  Alaska 
trade  the  company's  Seattle  head  quarters,  in  August,  1915 
(an  average  month),  distributed  181,600  bbl.  of  oil. 

Municipal  Ownership  of  Water-Works  at  Chattanooga, 
Tenn.,  has  been  delayed  by  a  Chancery  Court  decision  on  a 
technical  point.  The  decision,  if  upheld  on  appeal,  ousts  the 
water-works  commission  and  holds  void  a  bond  issue  for  the 
purchase  of  the  property  of  the  City  Water-Works  Co.  The 
city  is  planning  to  acquire  the  property  by  some  other  means. 


PEIRSOMAIU 


Mr.  Thomas  A.  Bither,  M.  Am.  Soc.  C.  E.,  a  member  of 
the  City  Engineer's  staff  of  Berkeley,  Calif.,  has  been  ap- 
pointed Superintendent  of  Streets  of  that  city. 

Mr.  Walter  Anderson,  City  Engineer  of  Centralia,  Wash., 
has  resigned  to  accept  a  position  with  the  Berger  Manufac- 
turing Co.,  Canton,  Ohio,  at  Minneapolis,  Minn. 

Mr.  Edwin  Jennings  has  opened  an  office  as  consulting 
engineer  at  835  Broadway,  New  York  City.  He  was  form- 
erly Chief  Engineer  of  a  bridge  works  and  for  12  years  was 
with  the  Department  of  Bridges  of  New  York  City. 


Mr.  R.  W.  Creuzbaur,  M.  Am.  Soc.  C.  E.,  has  been  appointed 
Consulting  Engineer  for  the  City  of  Elizabeth,  N.  J.,  on  the 
railway  improvements  of  the  Central  R.R.  of  New  Jersey  be- 
tween Newark  Bay  and  the  city  limits.  The  grade  separation 
and  other  changes  are  to  be  considered  by  the  State  Public 
Utilities  Commission  early  in  January.  The  proposed  work 
involves  an  expenditure  of  $4,000,000. 

Mr.  F.  Peiter  has  resigned  as  Coke  Oven  Engineer  with  the 
Gas  Machinery  Co.,  Cleveland,  Ohio.  For  the  past  three  years 
Mr.  Peiter  has  been  engaged  in  the  designing  and  develop- 
ment of  the  gas  machinery  top-burner  regenerative  coke  oven. 
Previous  to  his  association  with  the  Gas  Machinery  Co.  he  was 
connected  with  H.  Kopper  Co.  as  Designing  and  Construct- 
ing Engineer  and  was  with  the  Tennessee  Coal  and  Iron  Co. 
during  the  designing  and  construction  of  the  Corey  coke- 
oven  plant. 

Mr.  Oscar  S.  Straus,  former  Secretary  of  the  Department 
of  Commerce  and  Labor,  has  been  appointed  Chairman  of  the 
Public  Service  Commission,  New  York,  First  District,  to  suc- 
ceed Mr.  Edward  E.  McCall,  whose  removal  was  noted  in  the 
personal  columns  of  last  week.  Mr.  Straus  was  born  in 
Bavaria  in  1850.  His  father  emigrated  to  this  country  two 
years  later.  Mr.  Straus  is  a  graduate  of  Columbia  University 
and  of  Columbia  Law  School.  He  was  twice  Minister  to 
Turkey,  and  has  been  long  prominent  in  public  affairs. 

Mr.  F.  L.  Stockburger,  whose  name  was  on  the  certified 
civil  service  list,  has  been  appointed  Superintendent  of  the 
municipal  garbage-reduction  works  of  Cleveland,  Ohio,  suc- 
ceeding Mr.  Fred  W.  Cummings,  who  resigned  a  few  months 
ago  to  take  a  position  with  a  privately  owned  garbage- 
reduction  plant  in  Detroit.  Mr.  Stockburger  was  at  one 
time  in  the  employ  of  the  private  company  which  disposed  of 
the  garbage  of  Toledo,  Ohio,  by  reduction,  and  when  ap- 
pointed to  his  new  position  in  Cleveland  was  acting  as  con- 
tract clerk  for  that  city. 

Messrs,  Frederick  P.  Stearns,  William  Mulholland  and  R. 
H.  Thomson,  M.  Am.  Soc.  C.  E.,  have  been  appointed  a  com- 
mission to  investigate  the  seepage  problem  at  the  Cedar  Lake 
reservoir  (Seattle)  water-supply,  described  in  "Engineering 
News,'  Nov.  25,  1915,  p.  1053.  Mr.  Stearns  is  a  consulting 
engineer  of  Boston,  Mass.,  and  was  formerly  Chief  Engineer 
of  the  Metropolitan  Water-Works  of  Massachusetts.  Mr.  Mul- 
holland is  Chief  Engineer  of  Public  Service,  Los  Angeles, 
Calif.,  and  was  formerly  Chief  Engineer  of  the  Los  Angeles 
aqueduct.  Mr.  Thompson  was  for  many  years  City  Engineer  of 
Seattle. 

Mr.  W.  H.  Williams,  Vice-President  of  the  Delaware  & 
Hudson  Co.,  has  been  elected  Chairman  of  the  Board  of  Di- 
rectors and  Chairman  of  the  Executive  Committee  of  the 
newly  reorganized  Wabash  R.R.  He  will  continue  his  work  as 
Vice-President  of  the  Delaware  &  Hudson.  Mr.  Williams  was 
born  in  Athens,  Ohio,  in  1874.  In  1891  he  joined  the  engineer- 
ing corps  of  the  Pittsburgh  &  Lake  Erie  R.R.  Later  he  went 
into  clerical  work,  and  in  1896  was  made  private  secretary  to 
Mr.  L.  F.  Loree,  then  General  Manager  of  the  Pennsylvania 
Lines  West  of  Pittsburgh.  Most  of  the  time  since  then  he 
has  been  associated  with  Mr.  Loree,  who  is  now  President  of 
the  Delaware  &  Hudson. 

Mr.  Robert  B.  Marshall,  M.  Am.  Soc.  C.  E.,  Chief  Geographer, 
United  States  Geological  Survey,  has  been  appointed  Gen- 
eral Superintendent  of  National  Parks,  to  succeed  Mr.  Mark 
Daniels,  who  has  resigned  to  engage  in  private  business.  Mr. 
Marshall  was  formerly  a  topographer  in  the  Geological  Sur- 
vey and  since  1908  has  been  Chief  Geographer.  In  1904  he 
was  a  member  of  the  Yosemite  National  Park  Commission 
constituted  to  consider  changing  the  boundaries  of  the  park. 
In  1911  he  was  designated  by  the  Secretary  of  State  head 
of  the  American  delegation  to  the  Tenth  International  Con- 
gress of  Geography.  In  1911,  1912  and  1915  he  was  a  mem- 
ber of  the  National  Park  Conferences. 

Mr.  O.  E.  Carr,  City  Manager  of  Cadillac,  Mich.,  has  been 
appointed  City  Manager  of  Niagara  Falls,  N.  Y.,  effective  Jan. 
1,  1916.  His  salary  will  be  $5,000  per  annum.  Mr.  Carr  was 
graduated  from  Allegheny  College  in  civil  engineering  in 
1900.  For  several  years  he  was  with  the  United  States  Coast 
and  Geodetic  Survey  and  later  with  the  Baltimore  &  Ohio 
R.R.  His  experience  in  municipal  engineering  work  was 
gained  in  Pittsburgh,  Seattle,  and  Portland,  Ore.,  and  Cin- 
cinnati. He  was  appointed  City  Manager  of  Cadillac  in  1914, 
being  at  that  time  Engineer  in  charge  of  underground  sur- 
veys, division  of  sewers,  at  Cincinnati.  There  were  13  ap- 
plicants for  the  position  at  Niagara  Falls— only  one  of  which 
was  from  a  local  man.  The  vote  of  the  city  council  for  Mr. 
Carr  is  reported  to  have  been  unanimous. 
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t„„S,f,  Bf  TJ.'  ?>unty  Engineer,  Kitsap  County,  Washing- 
ton, died  at  his  home  in  Port  Orchard,  Nov.  26. 

thp°£!rle^  xT°rd'  °f  the  Civil  ^^eering  department  of 
the  New  York,  New  Haven  &  Hartford  R.R.  Co.,  died  Dec.  11 
at  New  Haven,  Conn.  Mr.  Lord  was  50  years  old  and  had  been 
in  the  company's  employ  for  26  years. 

Edward  Rathbone  Beacon,  Vice-President  of  the  Baltimore 
/^^/ftern  died  Dec.  2  at  the  Johns  Hopkins 

Hosp.tal  in  Baltimore,  Md„  from  appendicitis.  He  was  born 
in  New  York  City  in  1846  and  was  educated  as  a  lawyer. 

Peter  Joseph  Flanagan,  who  for  more  than  20  years  was 
foreman  of  the  Bureau  of  Maintenance  of  the  Department  of 
Highways,  Borough  of  the  Bronx,  New  York  City,  died  at  h°S 

JfTr'eland1:^  ^       "  74  °f  w    He  WaS  •  ~tJS 

Alfred  M.  Wiles,  a  manufacturer  of  brick  machinery  for  60 
years,  died  Dec.  12  at  his  home  in  Stony  Point.  N   Y    at  87 

ofeathe0AaM  /w^J'r  °f  hiS  d6ath  Mr-  Niles  was  President 
of  the  A.  M  &  W.  H.  Wiles  Co.,  at  Grassy  Point,  N.  Y  Mr 
Wiles  was  born  in  England. 

fielfronfnT7'  T0^6'   E"gineer   °f  Carolina,  Clinch- 

field  &  Ohio  Ry.,  Johnson  City,  Tenn.,  died  recently.    He  was 

mo"  l"Canad\in  1859  -tered  the  railway^ervice 

th!  w  %  a  trans,tman  tor  three  years  on  the  location  of 

the  Mexican  Central  R.R,  and  later  Assistant  Engineer  of  the 
Boston  &  Lowell  R.R   and  its  successor,  the  Boston  &  Ma 
w  t     *  J  he  Car°lina'  Clinchfleld  &  Ohio  R.R.  as 

Assistant  Engineer  in  1891,  and  was  successively  promoted  to 

1911  CVniefnEEngineer'  PrinCiPal  ASSiStant  engineer  and  n 
lail,  Chief  Engineer. 

Lieut  -Col.  Charles  S.  Bromwell,  Corps  of  Engineers  U  S 
A,  in  charge  of  works  for  defense  of  Honolufu  and  Pearl' 

suic^^Tc    iT/t  ^  ^  f™*™  "HUd 

suicide  Dec.  10  at  Honolulu.     He  was  46  vear<s  «iri  o^^i 

native  of Kentucky.  He  was  graduated  f^m  the  United 
States  Military  Academy  at  West  Point  in  1890.  He  had 
charge  of  Mississippi  River  work  at  New  Orleans  and  Vicka- 
7%  ^«8-  ^  1902  aml  1903  and  subsequently  was tin  charge 
D  C     n^Vl  PubJriC1BfUildings  and  Grounds'at  Washington! 

Un?  Sio  »W°  ».bef0re  &°ine  t0  Honolul"  was  at  cfeve- 
land,  Ohio  where  he  spent  two  years  in  charge  of  the 
Cleveland  district  of  the  War  Department  work.  His  most 
notable  achievement  in  Cleveland  was  the  bringing  togeTher 
of  the  various  conflicting  interests  in  the  Cuyahoga  River 
straightening  and  harbor-line  projects,  so  tha the  con 
certed  plan  which  is  now  being  worked  out  under  Maj  P  S 
Bond,  Corps  of  Engineers,  U.  S.  A.,  could  be  agreed  upon 
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Ail  Iowa  Section  of  the  American  Water-Works  A8i.oH.Hn. 

was  organized  at  a  meeting  held  in  Iowa  City  Dec  1  There 
^sV^nffoir1-^  thiS  meeUng'  includfngD  memoers  and 
ert  N   Krnnaird    cb-T  °mCerS  W6re  6leCted:  Chairman,  Rob- 
Wrfflfn  ?  H  '«  engineer,  Des  Moines  Water  Co.;  vice- 

ec  etery  Jack'  r  r  '  Cedar  FallS  Water  a"d  Electric  Co.; 
secretary,  Jack  J.  Hinman,  of  the  State  Board  of  Health  Iowa 
City;  directors,  William  Molis  and  J.  P.  Berry.  There  a  >33 
active  members  of  the  American  Water-Works  Association^  in 

England  Water-Works  Association-The  usual 
monthly  meeting  was  held  in  Boston  Dec  S  A  L™  K 
Caleb  M.  Savil.e,  Chief  Engineer,  Hartford  Waier  Work  dey 
scribed  certain  phases  of  the  new  supply  being  dev^oped  and 
gave  some  interesting  water-consumption  figured  W  ^?/ 
from  this  paper  appear  elsewhere  in  this  issue     A  se  °  ni 

warred  b'J  G  Tt^  Reinforced -Concrete  Grower  g£? 
was  read  by  G.  A.  Sampson,  of  Boston.    This  500,000-gal  165 

s&tsji  szr»r  mustrated  in 


Appliances  asad  Material' 


Power-Operated  Road  Scarifier 

wh,>hSCarifier  attachment  for  steam  or  gasoline  road  rollers 
which  is  operated  by  steam  or  compressed  air  is  a  recent 
development  in  road  machinery.  The  scarifier'  Zy  be  at 
ached  either  to  a  three- wheel  or  a  tandem  roller  A  un  t 
frame  contains  the  scarifier,  carrying  two  heavy  steel  rocking 
shafts,  an  oscillating  cylinder,  piston  and  rod,  crosshead  5ork 
and  individual  scarifier  beams  or  arms.  The  roller  operator 
controls  the  depth  of  cut.by  air  or  steam  pressure     The  pres. 


POWER-OPERATED  SCARIFIER  ATTACH1 


MENT 

thrrevelS^a1  Mn  "T"  °f  *  double-acting  swinging  cylinder, 
from  tit  ,°n  b61n&  Pr°vided  to  lift  the   teeth  quickly 

from  the  ground.    The  cylinder  pressure  is  also  designed  to 

Ztl\lU\leelRStiTy\that  te6th  WiU  di^  to  a  unitrm 

depth  on  the  roughest  surfaces  and  save  broken  teeth  when 

TftVh7sSOliCl  "ft  °rdinary  Width  °f  tLe  scaHfie 

s  6  ft.,  the  same  as  that  of  the  road  roller,  but  the  scarifier 
width  may  be  varied  by  the  operator,  because  each  tootn  !s 
the'tonT^™-    ThiS  d6ViCe  haS  been  successfully  f 
pavements6    X        °f  scarifying,  including  ripping  up  of  cit v 

Co  Wi np-fi  ,  ,  ^ade  b>'  the  Kelly-Springfield  Road  Roller 
^o.,   bpringneld,  Ohio. 

*     *  * 

Piston  Valve  for  Air  Compressors 

A  balanced  piston  valve  for  steam-driven  air  compressors 
Citl  b6;n  deve;°Ped  by  the  Ingersoll-Rand  Co.,  of  New  Yo." 
Lity.    This  valve  is  intended  to  replace  the  sllcle  valve  used 
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on  compressors  below  the  sizes  where  the  Corliss  valve-gear 
becomes  practicable.  (The  slide  valve  has  given  trouble 
with  high  pressures  and  superheats,  due  to  warping,  leakage 
and  defective  lubrication.)  Steam  is  admitted  through  the 
center  of  the  (hollow)  piston  valve,  and  the  cutoff  valves  for 
head-  and  crank-end  ports  are  inside  the  piston.  The  posi- 
tion of  these  cutoff  valves  is  shifted  by  turning  the  cutoff- 
valve  stem,  the  valves  being  engaged  by  right-  and  left-hand 
threads  on  the  stem.  The  chest  covers  and  steam  packings 
are  subjected  to  exhaust  steam  only.  Rotation  of  the  auxili- 
ary steam  is  effected  by  a  chain-driven  oil  pump  working 
against  a  weighted  plunger.  Both  changing  speed  and  chang- 
ing air  pressure  affect  the  cutoff.  Constant  speed  is  main- 
tained against  changing  steam  pressure,  but  variation  in  de- 
mand for  air  shifts  the  steady  running  speed. 

*    »  * 

Automatic  Brake  for  Hoisting  Engines 

The  hoisting  engine  shown  in  the  view  has  the  long  ver- 
tical hand  lever  connected  by  links  to  the  brake  pedal 
or  foot  lever  and  to  the  throttle  valve,  so  that  when  the 
throttle  is  closed  the  brake  is  applied  automatically.  This 
results  in  a  cushioning  effect  upon  the  machine   when  the 


HOISTING  ENGINE  WITH  AUTOMATIC  BRAKE 

boom  is  moving  and  tends  to  eliminate  the  danger  of 
breaking  gears  and  pinions  when  it  is  desired  to  stop  the 
boom  with  the  heavy  load  on  the  machine.  This  device  has 
been  developed  by  the  Dake  Engine  Co.,  of  Grand  Haven, 
Mich.,  and  is  being  applied  to  its  various  types  of  hoisting 
engines. 

*    *  * 

Weather-Forecasting  Barometer 

A  recording  aneroid-type  barometer  has  been  developed 
by  the  Taylor  Instrument  Co.,  of  Rochester,  N.  Y.,  for  warn- 
ing of  weather  changes.  This  has  been  given  the  trade 
name  "Cyclo  Stormograph."  Movement  of  the  pressure  cham- 
ber is  communicated  to  a  pen  arm  and  a  record  is  made  on  a 
paper  chart  wrapped  about  a  clock-driven  cylinder.  The 
main  chart  divisions  instead  of  showing  pressure  lines  give 
lettered  sections,  A-B,  B-C,  C-D,  etc.,  to  I-J.  An  explana- 
tory card  tells  the  user,  for  example,  that  a  falling  line 
in  the  B-C  section  means  "fair  and  warmer  followed  by 
wind  and  rain";  in  H-I  means  "stormy  weather,"  and  in  I-J 
"hurricane,  gale  or  tornado."  A  rising  line,  the  card  shows, 
in  I-H  means  "increasing  winds  followed  by  colder  weather" 
and  in  C-B  "clear  tonight  and  continued  cool  with  moderate 
winds." 

Semi-Diesel  Oil  Engine 

A  new  oil  engine  of  the  "semi-Diesel"  type,  designed  to 
use  any  grade  of  crude  oil  or  distillate,  is  being  introduced 
by  Fairbanks,  Morse  &  Co.,  of  Chicago,  and  is  shown  in  the 
accompanying  view.  It  is  built  in  sizes  up  to  25  hp.  for 
horizontal  (single-cylinder)  and  up  to  100  hp.  for  vertical 
(double-cylinder)  engines.  There  are  no  valves,  the  piston 
covering  and  uncovering  the  ports.  Crankcase  compression 
not  exceeding  2  lb.  is  used  for  scavenging  and  recharging. 
To  save  time  in  starting  the  engine  when  cold,  a  kerosene 
torch  is  used  to  heat  an  auxiliary  starting  tube  which  projects 
through  the  wall  of  the  combustion  chamber,  so  that  it  is 


NEW  VERTICAL  CRUDE-OIL  ENGINE 

not  necessary  to  bring  the  walls  of  this  chamber  to  the  igni- 
tion temperature  before  starting.  The  combustion  chamber 
is  waterjacketed  like  the  cylinder. 

The  oil  is  injected  by  a  pump  driven  through  a  rocking 
shaft  by  means  of  an  eccentric  on  the  main  shaft.  The 
amount  of  oil  consumed  is  varied  automatically  to  suit  the 
requirements  of  the  load,  being  regulated  by  the  inertia 
governor  on  the  shaft,  which  changes  the  position  of  the 
eccentric  and  therefore  the  length  of  stroke  of  the  pump. 
Oil  from  the  main  storage  tank  is  delivered  by  a  small  pump 
to  an  auxiliary  reservoir  above  the  main  pump,  and  there  is 
another  pump  for  force-feed  lubrication  of  the  cylinder.  The 
main  bearings  are  of  the  ring-oiling  type,  with  large  reser- 
voirs A  special  air-seal  ring  around  the  bearings  in  the 
crankcase  prevents  the  compression  of  the  entering  charge 
of  air  from  interfering  with  the  lubrication. 

m     9  • 

New  Hand-Hammer  Air  Drill 

A  novel  design  of  hand-hammer  type  of  small  air  drill  has 
been  completed  by  the  Chicago  Pneumatic  Tool  Co.,  Chicago. 
This  has  been  given  the  trade  name  "Hummer  Drill.  ine 

drill    chuck   is  geared 
to  a  shaft  parallel  to 
the  cylinder  and  driven 
through  a  worm  by  a 
simple  high-speed  ro- 
tary air  engine.  The 
exhaust    goes    to  the 
valve  chamber  of  the 
hammer  cylinder.  The 
parts  have  been  kept 
few  and  simple.  The 
motor  is  between  the 
handle  and  the  cylin- 
der.    Rotation    is  al- 
ways in  one  direction 
and  no  ratchet  is  used. 
The     valve     for  the 
hammer  piston  is  a  %- 
in.    steel   ball   with  a 
movement  of  about  % 
in.  between  seats.  A 
throttle  valve  on  the 
exhaust     softens  the 
hammer    blow  and 
sends  air  through  the 
steels      (hollow)  to 
clean     out     the  hole. 
Three  sizes  are  avail- 
able: The  A-66  weighs 
40  lb.  and  bores  a  %- 
in.  hole  6  ft.  deep;  the 
B-66  weighs  55  lb.  and  drills  a  1-in.  hole  8  ft.;  and  C-66  weighs 
65  lb.  and  drills  a  1%-in.  hole  12  ft.    All  sizes  may  be  column 
or  tripod  mounted  if  desired.    All  have  a  2% -in.  cylinder,  but 
the  strokes  are  2%,  2%  and  4%  in.  respectively. 


NEW  40-LB.  HAND  DRILL 
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By  E.  C.  Hakdman* 


What  is  claimed  to  he  the  world's  highest  automobile 
highway  has  recently  been  completed  from  Cascade  Colo 
to  the  summit  of  Pike's  Peak.  Pike's  Peak,  which  attains' 
an  elevation  of  14,109  ft.  above  sea  level,  is  perhaps  the 
best  known  and  most  visited  mountain  in  the  United 
Slates.  Although  there  are  some  26  mountains  and  peaks 
m  Colorado  alone  which  are  higher  than  Pike's,  it,  by 
virtue  of  its  dominant  position  in  the  Rampart' Range 


of  tourists  have  made  the  ascent  to  the  summit,  from  which 
it  is  said  some  60,000  sq.mi.  of  the  State  of  Colorado 
can  be  seen.  A  makeshift  carriage  road  has  also  been 
available  lor  a  number  of  years,  but  only  very  few  auto- 
mobiles have  been  able  to  reach  the  top. 

The  Peak  is  located  about  14  mi.  west  of  Colorado 
Springs.  The  base  of  the  Peak  is  at  Manitou,  about  6 
mi.  northwest  of  Colorado  Springs,  the  cities  beino-  COn- 


m  L    VIEW  LO°™  <™  A  PART  OF  THE  PIKE'S  PEAK  HIGHWAY 


Kr^'?^^  nec?dby      ef;  ^  Tieiscento(  p  (  M 

railway  (Manitou  &  Pike's  Peak  E  U  )  in  1S91 'f|,m, T  lr°m  Mnmt<m  '»>'  cograil  railway  or  burro.  The  cos 

-Tc]vilEnBinB.   p,     ,                 1              asanas  road  is  approximately  !)  mi.  Long,  having  an  a verage  grade 

wivu  Jbngmeer,  Colorado  Springs  Colo  r.e  ,i  r  *  -tn^r                      .            „  ■ 

B  ,  l01°'  oi  about  16%,  with  a  maximum  of  26%. 
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FIG.    2.     PIKE'S    PEAK    PROM    COLORADO  SPRINGS: 
CONSTRUCTION  VIEWS   OF  NEW  AUTOMOBILE 
HIGHWAY 

About  a  year  ago  a  company  was  organized  to  construct 
and  operate  a  toll  road  to  the  summit.  The  most  feasible 
route  was  found  to  be  that  of  the  old  carriage  road  which 
branches  off  the  Ute  Pass  state  highway  at  Cascade, 
about  12  mi.  northwest  of  Colorado  Springs  in  the  his- 
toric Ute  Pass,  on  Fontaine  qui  Bouille  Creek.  Surveys 
were  made  early  last  spring,  and  the  construction  work 
followed  closely.  The  line  of  the  old  carriage  road  was 
followed  in  general,  although  the  new  line  was  relocated 
throughout  its  entire  length,  attention  being  given  to  the 
scenic  possibilities.  Typical  of  mountain  highways,  it 
abounds  in  sharp  curves  and  steep  grades. 

Starting  from  Cascade  at  an  elevation  of  7,415  ft., 
the  new  road  reaches  the  summit  of  the  Peak  in  17.9  mi., 
rising  in  elevation  6,694  ft.  The  road  first  climbs  Cas- 
cade Mountain,  following  Cascade  and. Crystal  Creeks, 
then  traverses  Crystal  Creek  plateau,  skirts  the  Earn- 
part  Eange,  the  crest  of  which  is  reached  at  about  Mile  15. 
Prom  there  to  the  Peak,  2.9  mi.,  the  road  rises  from  El. 
12,970  to  El.  14,109.  The  timber  line  is  reached  at  about 
Mile  12  at  El.  11,880. 

The  engineering  features,  while  not  unusual,  differ 
in  many  ways  from  the  older  mountain  roads  of  Colorado, 
many  of  which  are  not  wide  enough  for  two  vehicles 
except  at  intervals  -where  turnouts  arc  provided.  The 
standard  width  of  roadway  adopted  is  20  ft.,  of  which 
3  ft.  is  used  as  a  shoulder  and  to  form  a  shallow  drain- 
age ditch  for  all  cross-sections  except  on  embankments. 
On  embankments  the  roadway  cross-section  is  a  parabolic 
curve  with  a  crown  of  0.3  ft.  On  sidehill  cut-and-fill 
cross-sections  the  surface  has  a  transverse  slope  of  1  in 
40.    Typical  cross-sections  are  shown  in  Fig.  3. 


Drainage  is  secured  by  longitudinal  ditches  as  shown  in 
Fig.  3  and  by  cross-drains  of  corrugated-iron  pipe.  Box 
culverts  and  bridges  are  provided  where  necessary.  The 
standard  bridge  is  of  the  reinforced-concrete  slab  type, 
with  gravity-section  masonry  abutments  and  a  ballasted 
deck.  The  reinforcement  consists  of  I-beams  and  twisted 
bars.  The  masonry  abutments  are  unusual  in  that  the 
batter  is  on  the  stream  side  instead  of  on  the  back. 

The  curves  are  numerous  and  sharp,  but  are  widened  to 
a  minimum  of  26  ft.,  reaching  in  the  case  of  very  sharp 
curvature  to  a  width  of  50  ft.  Whenever  deemed  neces- 
sary, guard  rails  of  masonry  are  placed  on  the  outer  edges 
of  "curves.  The  average  curvature  is  40°  and  the  maxi- 
mum is  96°.  On  several  of  the  sharper  curves  where  it 
was  not  feasible  to  use  the  standard  cross-sections,  special 
cross-sections  were  designed.  One  of  these,  at  the  sum- 
mit, is  shown  in  Fig.  3.  The  extremely  crooked  align- 
ment of  the  road  is  shown  in  Fig.  4.  To  further  show  the 
method  of  handling  the  "switchbacks"  necessary  to  make 
the  climb  in  Miles  14  and  18  enlarged  plans  are  given  in 
Figs.  5  and  6.  In  Mile  14  an  elevation  of  455  ft.  is  over- 
come. The  average  grade  of  the  highway  is  a  trifle  over 
7%.  , 

The  maximum  grade  is  10%.  There  are  few  adverse 
grades.  Fig.  7  shows  a  condensed  profile,  with  the  verti- 
cal scale  ten  times  the  horizontal.  The  elevations  at  the 
mile  posts  only  are  used  in  making  this  profile,  so  that 
the  grades  shown  are  average  and  not  the  steepest. 
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Automobile  supply  stations  are  provided  along  the  road. 
One  of  these  is  located  at  Toll  Gate,  one  at  Glen  Cove 
and  a  third  at  the  summit  of  the  Peak.  Water-supply 
tanks  and  hose  are  located  as  shown  on  the  plan,  Fig. 
4.  A  telephone  line  12y2  mi.  in  length  also  reaches  from 
Cascade  to  the  top.    The  company  which  built  the  road 
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FIG.  4 

FIGS.  4,  5  AND  6.     PLAN  OP  PIKE'S  PEAK  AUTOMOBILE 
TOLL  ROAD  AND  PLANS  OP  MILES  14  AND  IS 

operates  a  number  of  tourist  motor  cars.  Privately  owned 
ears  are  also  allowed  to  use  the  road  on  payment  of  toll. 

_  The  photograph  show  the  country  through  which  the 
highway  is  built,  although  due  to  the  lack  of  perspective 
full  justice  is  not  done  the  magnificent  seenery.  The  ma- 
terial of  which  the  mad  is  built,  in  common  with  that 
of  all  the  Pike's  Peak  region,  is  mostly  granite  and 
disintegrated  granite.  In  some  places  a  light  surface  soil 
was  encountered.  No  special  difficulty  in  construction 
was  experienced,  although  part  of  the  road  is  in  a  region 

Pike's  PeakE/./4!09 
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FIG.  7.   CONDENSED  PROFILE  OP  PIKE'S  PEAK  HIGHWAY 

of  perpetual  snow.  No  power  machinery  was  used  for 
grading.  The  material  was  moved  by  hand  shoveling, 
•slip,  fresno  and  wagon,  as  is  usual  in '  the  West. 

The  originator  and  proprietor  of  the  road  is  E.  A.  Sun- 
clerlin,  of  Colorado  .Springs,  Colo.  The  location  and  de- 
sign were  under  the  direction  of  A.  0.  Allan,  of  Denver, 
as  Chief  Engineer.  The  writer  wishes  to  acknowledge 
the  courtesy  of  N.  L.  Drew,  of  the  company,  in  fur- 
nishing much  of  the  data  given. 


The  problem  of  sewage  disposal  at  Detroit,  to  elimi- 
nate the  present  pollution  of  the  Detroit  River,  is  com- 
plicated by  the  fact  of  the  river  being  an  international 
stream,  the  prevention  of  the  pollution  of  which  is  under 
investigation  by  an  International  Joint  Commission  In 
December,  1914,  Clarence  W.  Hubbell,  consulting  engi- 
neer, was  appointed  by  the  city  to  investigate  the  prob- 
lem and  make  recommendations  for  its  solution.  His 
work  is  being  carried  on  independently  of  but  in  close 
relation  with  that  of  the  commission.  ' 

For  some  years  past  Detroit  has  been  growing  at  a 
more  rapid  rate  than  any  other  city  in  the  United  States. 
It  has  now  a  population  of  about  T80.000,  including  im- 
mediate suburbs,  and  it  is  estimated  that  it  will  reach  1  - 
500,000  in  the  1 935- 1 5  decade.  It  has  the  combined  sys- 
tem of  sewers,  with  numerous  outlets  along  the  river 
In  this  way  it  pollutes  the  water  of  several  lower  towns. 

The  city  water-works  intake  is  just  above  the  upper 
sewer  outfall,  at  the  Fairview  sewage-pumping  plant, 
winch  is  to  be  enlarged.  But  the  water  is  already  polluted 
by  villages  and  towns  higher  up  along  the  shore  of  Lake 
St.  Clair.  Some  of  these  places  are  building  sewerage 
systems  (on  the  separate  plan),  and  by  agreement  with 
them  the  city  has  built  and  expects  to  extend  an  intercept- 
ing sewer  near  the  shore  line  to  protect  the  city's  water- 
supply.  The  water  is  treated  by  hypochlorite,  but  this  is 
to  be  changed  to  liquid  chlorine. 

The  highest  pollution  is  below  the  city  on  the  American 
side  (max.  100,000  B.  coli  per  100  c.e.),  a- lower  pollu- 
tion (max.  10,000)  on  the  Canadian  side,  and  relatively 
low  pollution  (4  to  10)  in  the  middle  of  the  stream,  ex- 
cept that  occasional  high  records  (100  or  more)  in  the 
middle  indicate  pollution  from  ships. 

The  general  plan  will  include  large  areas  that  can  1  .• 
successfully  handled  only  by  establishing  a  sanitary  dis- 
trict or  by  extending  the  city  limits  to  include  rapidly 
developing  suburbs.  The  conversion  of  the  city's  sewers 
from  the  combined  to  the  separate  system  will  not  be 
recommended  except  where  feasible  in  new  territory.  Ten- 
tative plans  provide  for  the  construction  of  intercept- 
ing sewers  to  handle  the  sewage  proper  and  deliver  it  to 
treating  plants  (probably  Imhoff  tanks  or  screens,  com- 
bifled  with  disinfection  ).  Industrial  wastes  do  not  present 
any  serious  difficulties  except  that  grease  and  gasoline 
from  the  large  automobile  factories  constitute  a  special 
problem,  and  means  must  lie  taken  to  prevent  explosions 
in  the  sewers  and  pumping  stations. 

The  instructions  issued  by  George  II.  Fenkel,  Commis- 
sioner of  Public  Works,  to  Mr.  Hubbell  cover  three  prin- 
cipal points:  (1  )  To  review  the  data  and  conclusions  of 
the  International  Joint  Commission  for  the  purpose  of 
enlarging  on  any  phase  of  the  matter  necessary  in  order 
to  determine  what  preventive  or  remedial  measures  are 
required  with  reference  to  Canadian  waters.  (2  )  To  what 
extent  does  the  Detroit  sewage  pollute  American  waters 
so  as  to  render  them  unfit  as  a  source  of  raw  water  for  fil- 
tration purposes?'  (3)  The  means  which  the  city  should 
undertake  to  purify  the  sewage,  and  what  expense  would 
be  justifiable  for  that  purpose. 

The  report  will  be  broad  and  comprehensive,  giving 
general  plans,  estimates  and  recommendations,  but  leav- 
ing the  preparation  of  detail  plans  until  action  has  been 
taken  on  the  general  recommendations. 
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Ssiimcdl  dirndl  <Qirs±^?<sI  Wastaisagg  sumdl 

By  C.  B.  Breed* 

The  use  of  gravel  for  concrete  is  well  established,  and 
as  pit  gravel  contains  usually  an  excess  of  sand,  it  is 
now  general  practice  to  clean  and  grade  these  materials 
by  screening  and  washing.  An  advantage  to  the  con- 
tractor is  that  the  gravel  and  sand  can  be  shipped  from 
the  same  pit,  so  that  there  is  less  liability  of  delay  or 
interruption  in  the  supply  of  concrete  material. 

A  sand  and  gravel  washing  plant  recently  built  at 
Lynnfield,  Mass.,  is  shown  in  Fig.  1.  This  has  a  ca- 
pacity of  handling  800  cu.yd.  of  pit  gravel  per  8-hr.  day. 
The  material  is  excavated  by  means  of  a  dragline  cable- 
way  with  a  2-yd.  bucket.  A  1%-in.  track  cable  passes 
over  a  tower  122  ft.  high  and  has  one  end  anchored  to  a 
deadman  in  the  pit,  while  the  other  end  (beyond  the 
tower)  is  attached  by  a  follower  tackle  and  blocks  to 
an  anchorage  cable  leading  to  another  deadman. 

Operating  the  Dragline  Excavator 

A  traction  cable  hauls  the  bucket  at  a  speed  of  250 
ft.  per  min.  while  excavating  and  600  ft.  per  min.  while 
running  from  the  pit  to  the  top  of  the  tower.  For  rais- 
ing and  lowering  the  bucket,  the  sag  of  the  track  t  able 
is  changed  by  means  of  the  follower  tackle.    The  two 


PIG.    1.      SAND    AND    GRAVEL    WASHING    PLANT  WITH 
DRAGLINE  BUCKET  EXCAVATOR 

operations  of  raising  and  lowering  the  bucket  and  haul- 
ing it  to  and  fro  are  accomplished  by  two  drums  in  the 
tower— a  two-speed  drum  for  the  traction  cable  and  a 
iine-speod  drum  for  the  follower.    These  are  driven  by  a 

♦Consulting  Engineer,  6  Beacon  St.,  Boston,  Mass.,  and  Pro- 
fessor of  Railroad  Engineering  at  the  Massachusetts  Institute 
of  Technology. 


75-hp.  slip-ring  electric  motor.  A  5-hp.  motor  in  the 
tower  drives  an  air  compressor  of  the  type  used  on  elec- 
tric cars,  the  air  operating  the  pneumatic  friction  con- 
trol of  the  traction-cable  drums. 

The  bucket  is  suspended  from  the  cable  by  two  double 
sheaves  running  on  the  main  cable.    The  forward  one 


'  FIG.   2.    DRAGLINE  BUCKET,   SHOWING   TROLLEYS  AND 
CABLE  CONNECTIONS 

is  attached  to  the  bail  of  the  bucket  and  also  to  the 
end  of  a  6-ft.  I-beam  which  passes  through  (but  is  not 
attached  to)  the  rear  sheave  (Fig.  2).  When  the  empty 
bucket  is  returning  by  gravity  from  the  tower,  these 
sheaves  are  at  the  opposite  ends  of  the  I-beam,  and  the 
bucket  is  balanced  so  as  to  be  in  digging  position  as 
it  travels  back  to  the  excavation.  During  the  digging 
process  the  pull  is  on  the  bridle  chains  attached  at  the 
front  corners  of  the  bucket. 

When  the  loaded  bucket  is  being  pulled  back  to  the 
tower,  the  strain  is  on  an  extension  of  the  traction  cable 
which  passes  over  a  small  idler  sheave  in  the  rear  sheave 
and  is  attached  to  the  back  of  the  bucket.  As  it  reaches 
the  tower,  the  front  sheaves  come  in  contact  with  a  stor 
on  the  supporting  cable  and  further  pulling  on  the  trac- 
tion cable  raises  the  back  end  of  the  bucket  and  thus 
accomplishes  the  dumping.  This  device  requires  no 
latches,  and  the  dumping  is  effected  automatically  and 
rapidly.  The  average  rate  of  operation  is  45  round  trips 
of  the  bucket  per  hour. 

Screening  and  Washing  the  Material 

The  arrangement  of  the  screens  and  bins  is  shown  in 
Fig.  3.  The  gravel  dumped  into  the  hopper  passes  over 
a  grizzly,  or  bar  screen,  which  permits  all  material  of 
less  than  2-in.  size  to  pass  through  onto  the  top  one  of 
Four  nearly  horizontal  shaking  screens,  as  shown.  The 
sizes  of  the  round  holes  in  the  screens  are  such  as  to 
separate  the  materials  into  the  following  sizes:  2-  to 
%-in.  for  mass  concrete,  1-  to  %-in.  for  reinforced  con- 
crete, 3/8.  to  -rVin.  for  roofing  gravel,  TV  to  i/8-in.  for 
granolithic  sand,  and  everything  below  Vs-in.  for  build- 
ing sand. 

The  oversize  material  runs  over  the  grizzly  bars  into  a 
hopper  and  thence  to  a  crusher,  after  passing  which  it 
is  delivered  to  the  top  deck  of  the  horizontal  screens. 
Any  material  that  does  not  pass  through  the  top  screen 
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(being  over  2-in.  size)  passes  off  at  the  lower  end  of  the 
screen  into  a  chute  feeding  a  bucket  elevator  which 
dumps  it  again  into  the  crusher  hopper. 

When  the  material  falls  on  the  top  screen,  it  is  deluged 
with  water  delivered  by  a  25-hp.  centrifugal  pump  run- 
ning at  1,800  r.p.m.  and  delivering  1,000  gal.  per  min. 
The  water  passes  through  all  four  screens,  thoroughly 
washing  the  materials  and  carrying  with  it  into  the  set- 
tling tank  everything  less  than  %  in.  in  size.  A  flight 
conveyor  operates  through  this  settling  tank  and  pushes 
the  sand  forward  to  the  high  end  of  the  tank,  at  the 
same  time  washing  it  and  forcing  it  finally  over  the 
edge  of  the  tank  into  the  chute  leading  to  the  proper 
bin.  The  loam  and  other  objectionable  material  pass 
off  in  suspension  in  the  dirty  water  which  flows  over 
the  lower  end  of  the  tank.  The  crusher,  elevator,  screens 
and  flight  conveyor  are  all  operated  by  a  75-hp.  electric 
motor. 

The  material  retained  on  the  various  screens  passes 
off  their  ends  and  falls  into  metal  chutes  which  run  to 
the  proper  storage  bins  below.  In  these  chutes  are  tip- 
ples which  permit  of  diverting  the  materials  in  such 
a  manner  as  to  make  it  possible  to  mix  various  sizes  as 


Trorcf/on 
Cable 


FIG.  3. 


SECTIONAL  ELEVATION  OF  SAND  AND  GRAVEL 
WASHING  PLANT  AT  LYNNPIELD,  MASS. 

they  pass  from  the  screens  and  so  fill  a  bin  with  a  mixture 
or  sizes  if  required.  Flush  gates  operated  by  hand  levers 
allow  the  material  in  the  bins  to  drop  directly  into  rail- 
way cars  beneath. 

Excavation  can  -be  made  as  readily  under  water  as 
m  the  dry,  as  the  operator  in  the  tower  can  tell  from 
^  load  on  the  engine  whether  the  bucket  is  being  filled 
As  the  excavation  proceeds  a  trench  is  dug  between  points 


as  near  the  deadman  and  the  tower  as  seems  safe,  and 
to  the  full  depth  of  the  material.  It  is  customary  to 
bury  a  pair  of  deadmen  about  150  ft.  apart  at  the  end 
of  the  track  cable,  and  to  attach  the  cable  to  one  of 
these.  Blocks  and  tackle  are  rigged  from  the  cable  to 
the  other  deadman,  so  that  the  line  of  the  cable  can  be 
shifted  about  75  ft.  without  shifting  the  anchorage  on 
the  other  side  of  the  tower  or  bringing  excessive  strain 
on  the  top  of  the  tower. 

This  permits  a  wider  trench  to  be  excavated  than 
would  be  possible  if  the  main  cable  ran  directly  to  one 
anchorage.  When  the  trench  has  been  excavated  the 
two  deadmen,  one  at  each  end  of  the  cable,  are  moved, 
say,  150  ft.  from  their  old  position  and  a  new  cut  is  be- 
gun. The  entire  top  of  the  tower  above  the  hopper  is 
built  on  a  turntable,  which  is  turned  as  the  line  of  the 
cable  is  changed. 

Storage  and  Shipping  . 
The  plant  is  operated  by  five  men— one  at  the  engine 
m  the  tower,  one  at  the  crusher,  one  at  the  screens  and 
two  repairing,  cleaning  and  loading  the  cars. 

In  addition  to  the  bin  storage,  provision  has  been 
made  for  ground  storage  of  100,000  tons  of  washed  and 
graded  materials.  These  materials  are  loaded  on  cars 
at  the  rate  of  1,000  tons  per  day  by  means  of  a  15-ton 
steam-driven  locomotive  crane  equipped  with  a  1-yd. 
clamshell  bucket  swung  from  a  50-ft.  boom.  The  crane 
operates  on  standard-gage  tracks  and  may  be  used 
when  necessary  for  shifting  the  freight  cars.  The  tracks, 
however,  are  on  a  grade  so  that  the  cars  can  be  dropped' 
by  gravity  under  the  bins,  receive  their  load  and  pass 
along  by  gravity  to  the  storage  tracks  beyond. 

From  this  122-ft.  tower  the  cables  can  be  stretched  so 
as  to  permit  excavation  to  be  made  at  a  distance  of 
1,300  ft.,  giving  an  available  area  of  l/2-mi.  diameter 
before  it  becomes  necessary  to  move  the"  tower  to  an- 
other site.  If  the  material  is  20  ft.  deep  it  will  take  12 
years  of  continuous  operation  before  a  plant  of  this 
capacity  would  have  to  be  moved.  The  plant  has  a  bin 
capacity  of  1,300  tons  and  a  daily  production  capacity 
of  1,000  tons.  The  material  is  a  well-graded  angular 
sand  and  a  subangular  glacial  gravel;  very  little  over- 
size material  has  been  encountered. 

This  plant  was  designed  by  the  Cable  Excavator  Co., 
of  Philadelphia,  Penn.,  and  was  built  under  the  direct 
supervision  of  its  Vice-President,  A.  D.  Hadsel,  who 
is  also  the  inventor  of  the  excavating  bucket  described. 
The  plant  is  owned  and  operated  by  the  New  England 
Sand  and  Gravel  Co.,  of  West  Peabodv,  Mass.,  the  writer 
serving  as  consulting  engineer  for  this  company. 


Progress  of  Second  Simplon  Tunnel— The  latest  report  for 
the  second  Simplon  Tunnel  shows  that  the  tunnel  is  over 
half-completed,  the  figures  of  completed  tunnel  at  the  end  of 
October,  1915,  being-  29.9%  for  the  south  end  and  25%  for  the 
north  end,  a  total  of  54.9%,  according  to  the  "Schweizerische 
Bauzeitung."  The  respective  lengths  are  19,431  ft  (5  924  m  ) 
and  16.242  ft.  (4,952  m.),  a  total  of  35,073  ft.  (10  S76  m)  At 
each  end  four  or  five  hundred  feet  more  of  top  heading  and 
excavation  work  has  been  done.  The  work  accomplished 
during-  October  amounted  to  774  ft.  (236  m.)  of  completed 
tunnel  at  the  south  end  and  157  ft.  (48  m.)  at  the  north  end. 
a  total  of  931  ft.  (2S4  m.).  This  was  accomplished  with  a 
working-  force  in  the  tunnel  of  62S  and  90  for  the  two  ends 
respectively,  and  outside  the  tunnel  212  and  79  making  a 
total  working  force  of  1,009.  During-  recent  months  "the 
work  has  been  very  seriously  hampered  by  continual  change 
•,of  forces  on  account  of  the  military  draft  of  Italian  laborers. 
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FIG.   1.     CONSTRUCTION  PLANT  OX  THE  REPAIRS  OF  THE  CUJII'TUN  HILL,  RESERVOIR  AT  ST.  LOUIS 


SYNOI'SI S — To  check  leakage  from  the  eartli-eni- 
bankment  reservoir  at  Compton  Hill  a  new  lining 
is  being  built  and  steel  sheeting  driven  through  the 
bank  to  rock.  A  new  crosswall  is  also  being  built. 
In  addition  a  wall  will  t><>  built  above  the  present 
top  in  order  to  allow  of  raising  the  water  level. 
Concrete  piles  are  used  under  the  walls. 

The  Compton  Hill  reservoir  at  St.  Louis  has  had  con- 
siderable leakage.  Within  the  past  few  years  this  has 
amounted  to  nearly  1,000.000  gal.  daily.  The  loss  of  so 
much  water  after  the  expense  incurred  in  pumping  and 
purifying  it  has  warranted  the  cost  of  extensive  repairs 
to  stop  the  leakage.  No  damage  has  been  done  by  the  es- 
caping water,  as  it  has  been  carried  off  by  the  sewers. 

The  reservoir  is  about  850x500  ft.  in  plan  and  20  ft. 
deep,  with  a  capacity  of  65,000,000  gal.  It  is  formed  part- 
ly by  excavation,  but  mainly  by  an  embankment  of  stiff 
red  clay,  20  ft.  wide  on  top,  with  inner  and  outer  slopes 
of  1V->':1  and  2:1  respectively.  A  puddle  wall  in  the 
hank  was  connected  with  the  puddle  floor.  The  slopes 
were  paved  with  stone  blocks  on  a  layer  of  macadam,  and 
the  leakage  was  largely  through  this  paving.  A  masonry 
crosswall  divided  the  reservoir  into  two  basins.  This 
reservoir  was  completed  in  1870. 

The  work  now  undertaken  to  stop  the  leakage  includes 
the  following:  The  lining  of  the  old  floor  and  slopes 
with  reinforced  concrete:  the  driving  of  a  continuous  line 
of  steel  sheeting  from  the  to])  of  the  bank  to  rock;  the 
construction  of  a  concrete  wall  around  the  top  on  concrete 
piles  and  the  steel  sheeting:  the  removal  of  the  old  divi 
sion  wall  and  construction  of  a  new  concrete  wall,  hav- 
ing concrete  piles  and  a  cutoff  wall  extending  to  rock: 


the  reconstruction  of  the  gate  chambers  and  erection  of 
a  new  gatehouse. 

In  this  new  work  the  sides  and  the  division  wall  will 
be  carried  up  so  that  the  water  level  can  he  raised 
about  10  ft.,  increasing  the  storage  capacity  by  about 
2!). 000,000  gal.  The  work  is  under  the  direction  of  Ed- 
ward E.  Wall,  Water  Commissioner;  G.  G.  Black  is  en- 
gineer in  charge  of  the  Water  Division,  and  E.  R.  Wieder- 
holdt  is  Besident  Engineer.  The  contractor  is  the  Hiram 
Lloyd  Construction  Co..  of  St.  Louis.  The  cost  of  the 
work  will  he  about  $280,000. 

Construction  of  New  Division  Wall 
The  reservoir  cannot  be  kept  out  of  service  for  any 
great  length  of  time,  and  the  plan  adopted  was  to  rebuild 
the  division  wall  at  once,  so  that  water  can  be  stored  in 
one  basin  while  work  is  in  progress  on  the  other.  The  con- 
tract provided,  therefore,  that  between  Sept.  15  and  Dec. 
1  5  the  contractor  must  reconstruct  this  wall  and  the  gate 
chambers  at  each  end,  connect  the  slope  and  bottom  pav- 
ing of  one  basin  with  the  wall  and  chambers,  and  make 
this  basin  sufficiently  water-tight  for  immediate  use. 

The  division  wallj  Fig.  5,  is  of  reinforced  concrete,  37 
ft.  high,  30  ft.  wide  on  the  base  and  3  ft.  at  the  top  (1 
ft.  over  coping).  The  hatter  decreases  from  9%  in.  ip 
12  in.  at  the  lower  portion  to  i/2  in.  in  12  in.  at  the  top. 
Beneath  the  middle  of  the  base  is  a  36-in.  cutoff  wall  ex- 
tending to  rock  at  a  depth  of  about  15  ft.  This  cutoff 
wall  afso  extends  under  the-  gate  chambers.  Under  each 
side  of  its  base  are  two  rows  of  concrete  piles  driven 
to  rock.  The  rows  are  1  ft.  c.  to  c.  and  the  piles  in  each 
row  3  ft.  c.  to  c,  not  staggered.  The  construction  of  the 
foundation  of  the  wall  is  shown  in  Fig.  3. 

There  are  four  expansion  joints  extending  the  full 
depth  of  the  wall.    These  are  spaced  129  ft.  apart,  the 
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two  end  joints  being  at  the  connection  with  the  Avails  of  the 
gate  chambers.  They  are  of  the  tongue-and-groove  type, 
as  shown,  and  the  filling  is  built  up  of  alternate  layers  of 
felt  and  asphalt  to  a  thickness  of  %  in.  The  ends  of 
the  walls  at  these  joints  have  extra  vertical  reinforcing 
bars,  also  horizontal  bars  bent  to  fit  the  tongue  and 
groove. 

The  concrete  is  a  l:2i/2:5  mix,  made  with  crushed 
limestone  or  Meramec  River  gravel  of  14-  to  2-in.  size, 
and  sand  passing  a  14-in.  screen.    This  proportion  gives 
1  sack  of  cement  to  6  cu.ft.  of  concrete.    No  crusher-run 
stone  is  permitted.    The  steel  reinforcement  consists  of 
round  rods.   All  wires  or  metal  ties  for  securing  the  forms 
must  be  cut  off  at  least  i/2  in.  from  the  face  of  the  wall 
and  the  holes  filled  with  1 :  2  cement  mortar.    A  certain 
amount  of  the  old  stone  blocks  is  allowed  to  be  placed 
in  the  new  concrete  as  pudding  stone  or  plums.  The 
remainder  is  crushed  by  a  crusher  erected  on  the  floor  of 
the  reservoir  for  use  as  concrete  aggregate,  the  contractor 
disposing  of  the  screenings  for  street  or  other  work. 
The  old  wall  contained  about  6,000  yd.  of  masonry, 
and  the  new  one  will  have  about  10,000  yd.  of  concrete.' 

Reinforcing  the  Sides  of  the  Reservoir 
The  interior  slopes  of  li/2  oh  1  have  a  paving  of  16-in. 
stone  blocks  laid  on  6  in.  of  macadam  and  grouted  with 
cement.  This  paving  will  be  thoroughly  cleaned  and  cov- 
ered with  3  in.  of  concrete,  upon  which  will  be  a  water- 
proofing course  composed  of  six  layers  of  asphalt  and  five 
of  felt.  Upon  this  will  be  a  3-in.  concrete  covering  rein- 
forced with  wire  netting  and  laid  in  slabs  8  ft!' wide 
with  a  horizontal  joint  along  the  middle  of  the  slope' 
In  order  to  thoroughly  bond  the  first  layer  of  concrete 
with  the  stone  paving,  some  of  the  paving  blocks  will  be 
removed  (one  for  each  64  sq.ft.  of  surface),  the  concrete 
being  filled  into  the  opening  to  form  a  key,  or  anchor 
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FIG.  2.    SLOPE  LINING  AND  REINFORCEMENT  OP 
COMPTON  HILL  RESERVOIR 


3.    CONCRETE  PILES  AND  STEEL  REINFORCEMENT 
FOR  THE  BASE  OF  DIVISION  WALL 

are  ereotin°-  Nip  tr,v«io,  i„   \u    ?  01  tne  wall  the  men 

ass3  %^^f^^toAila£^^ 

Fig.  2  shows  a  cross-section  of  the  work  and  also  the 
arrangement  of  expansion  joints  in  the  floor  and  slopes 
To  prevent  the  escape  of  any  water  through  the  bank 
a  row  of  steel  sheetpiling  will  be  driven  to  rock,  as  shown 
Borings  were  made  at  intervals  of  about  25  ft,  showing 
minimum  and  maximum  depths  of  36  and  53  ft.,  the 
depth  to  rock  being  mainly  about  40  to  45  ft.  The  sheet- 
ing is  of  the  Lackawanna  arch-web  type,  and  will  be  driven 
by  a  steam  hammer.    To  facilitate  this  work,  the  engi- 
neers at  the  site  measured  the  piles  and  marked  each  with 
its  length,  so  that  they  could  be  distributed  around  the 
reservoir  according  to  the  depths  shown  on  the  profile 
To  enable  the  depth  of  water  to  be  increased,  a  rein- 
forced-concrete  wall  will  be  built  around  the  inner  ed^e 
of  the  bank,  as  shown  in  Figs.  2  and  4.   This  will  be  18 
in.  thick,  with  a  total  height  of  13  ft.  (or  8  ft.  above  the 
footing).    The  top  will  be  4  ft.  above  the  new  water 
level.    This  wall  will  have  a  broad  footing  connected 
to  the  new  slope  paving  and  will  be  supported  on  two 
rows  of  concrete  piles  and  the  line  of  steel  sheeting  The 
piles  will  be  3  ft.  c.  to  c.  in  each  row,  staggered,  and 
will  be  24  ft.  long,  giving  a  penetration  of  about  5  ft. 
into  the  natural  ground  below  the  bank. 

For  this  wall  the  concrete  will  be  made  with  broken 
stone  of  y8-  to  1-in.  size.  The  mix  will  be  about  1:2-4 
giving  1  sack  of  cement  to  ±y2  cu.ft.  of  concrete,  while 
to  increase  the  density  hydra  ted  lime  will  be  added  in 
the  proportion  of  10  lb.  of  lime  for  each  sack  of  cement 
The  exterior  of  the  wall  will  have  a  simple  architec- 
tural treatment,  as  shown.  The  panels  will  be  bush- 
hammered,  while  the  remaining  part  of  the  exposed  outer 
surface  will  be  rubbed  down  with  carborundum  blocks 
and  water. 

In  building  this  water-tight  wall,  15-in.  strips  of  No. 
22  black  sheet  iron  will  be  embedded  in  the  concrete  at 
all  construction  joints,  to  form  effective  water  stops. 
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The  original  paving  of  the  floor  was  of  concrete  slabs. 
These  will  be  removed  only  where  required  to  make  room 
for  the  new  division  wall  (Pig.  5).  After  the  floor  is 
cleaned  of  dirt  and  loose  material  it  will  be  covered  with 
two  3-in.  courses  of  concrete  in  blocks  or  slabs  about  8 
ft.  square,  the  joints  of  the  upper  course'  breaking  joint 
with  those  of  the  lower.  This  is  shown  in  Fig.  2.  Between 
the  two  courses  will  be  a  waterproofing  course  similar 
to  that  on  the  slopes,  except  that  pitch  will  be  used  instead 
of  asphalt. 

The  gatehouse  will  be  a  concrete  building  48x25  ft., 
over  the  south  gate  chamber.     Here  there  will  be  orna- 
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FIG.  4.    NEW  RETAINING  WALL  ON  TOP  OF  RESERVOIR 
This  is  bonded  to  the  slope  lining  and  the  new  water 
level  will  be  4  ft.  below  top  of  wall 

mental  stairways,  a  fountain  and  other  features  of  ar- 
chitectural treatment.  .Much  of  this  work  will  be  of  cast 
concrete  blocks,  the  concrete  being  made  with  stone  of 
to  1-in.  size  (but  without  sand)  in  proportions  of  1  :  3% 
to  1  :  .j.  It  is  reinforced  to  give  sufficient  strength  for 
handling  and  to  prevent  cracking.  The  building  and 
decorative  features  were  designed  by  l>otb  &  Study,  archi- 
tects, of  St.  Louis. 

Rein  forced-Concrete  Piles  Used 
The  specifications  permitted  the  use  of  concrete  piles 
either  straight  or  tapered  and  of  any  form  of  cross-sec- 
tion, provided  that  the  surface  area  should  be  not  less 
than  that  of  a  cylindrical  pile  15  in.  diameter.  The  con- 
tractor preferred  to  use  straight  piles.  \2\'.,  in.  square, 
with  1-in.  chamfer  on  the  corners.  The  point  tapers  in 
12  in.  to  8x8  in.  at  the  end. 

The  concrete  is  a  1 :  41/2  mix,  made  with  gravel  of 
to  l-in.  size,  except  that  at  the  ends  it  is  1  :  31/2.  The 
reinforcement  consists  of  six  %'-in.  bars,  having  the  ends 
bent  inward.  These  are  bound  by  hoops  1,4x1  in.  about 
4  ft.  apart,  and  wrapped  spirally  with  No.  10  wire  having  a 
pitch  of  4  in.,  reduced  to  1  in.  for  18  in.  at  each  end.  The 
bars  are  wired  to  the  hoops  and  spiral.  They  are  1  ft. 
shorter  than  the  pile,  and  no  reinforcement  must  come 
within  G  in.  of  the  bead  of  the  pile.  These  piles  will 
he  driven  by  steam  hammers,  cushion  caps  being  placed 
on  the  heads  of  the  piles. 


The  concrete  piles  are  made  in  a  yard  at  the  foot  of  the 
bank  of  the  reservoir.  At  one  end  is  a  1/2- yd.  concrete 
mixer,  from  which  the  concrete  is  delivered  to  the  pile 
forms  by  wheelbarrows.  Then  comes  a  platform  on 
which  the  piles  are  cast  and  which  is  long  enough  for  seven 
rows  of  23-ft  piles,  with  ten  in  each  row.  At  the  other 
end  of  the  yard  is  the  storage  space,  where  the  piles  are 
stacked  horizontally  while  curing. 

The  platform  is  heavily  built  and  carefully  leveled, 
so  that  the  piles  can  be  cast  directly  upon  it,  and  only 
side  forms  are  required.  These  are  of  wood  and  are  used 
several  times.  An  iron  cap,  however,  is  used  for  the 
point.  The  bending  of  the  bars  is  done  by  hand.  For 
tolacing  the  hoops  and  wire  wrapping,  the  six  bars  are  fitted 
to  two  disks  on  a  long  pipe  supported  on  horses  and 
turned  by  a  crank  handle  at  one  end.  This  plant  can 
make  10  piles  per  day. 

The  piles  remain  in  the  forms  for  2\  hr.  (48  hr.  was 
allowed  at  first)  and  are  then  picked  up  and  removed 
to  the  storage  stacks  by  a  traveling  gantry  which  spans 
the  yard.  This  gantry  consists  of  an  I-beam  of  32-ft. 
span  supported  at  the  ends  on  timber  A-frames  16  ft.  high, 
each  mounted  on  two  wheels.  On  the  I-beam  runs  a 
trolley  hoist  carrying  a  swing  beam  having  chain  slings. 
This  gantry  is  moved  by  band.  Tbe  piles  are  held  at  least 
;30  davs  for  curing  and  are  sprinkled  twice  daily. 

Construction  Plant  and  Methods 

Tbe  first  part  of  tbe  work,  as  noted  already,  was  the 
reconstruction  of  the  division  wall  and  tbe  gate  cham- 
bers at  its  ends.  This  work  had  to  be  done  rapidly,  as 
explained. 

Tbe  old  stone  masonry  was  drilled  by  hand,  6-ft.  holes 
being  put  down  by  "jumping"  long  drill  rods.  Light 
charges  were  bred  at  the  end  of  cadi  shift.  The  masonry 
thus  1  brown  down  upon  the  floor  was  removed  in  various 
ways — by  a  small  Hat-car  on  an  industrial  railway,  by 
stone  boats  with  teams,  by  chains  handled  by  teams  or 
derricks,  and  especially  by  the  use  of  two  light  steam 
shovels.  These  shovels  also  rooted  up  the  old  concrete 
footing. 

Part  of  the  stone  was  piled  for  use  as  plums  in  tin 
new  concrete  wall,  and  part  of  it  was  hauled  by  stone- 
boats  and  dump  wagons  to  a  stockpile  adjacent  to  a 
crusher  and  screening  plant  erected  on  the  floor  of  the 
west  basin,  in  connection  with  the  concreting  plant.  The 
earth  and  rubbish  were  hauled  away  in  dump  carts  and 
used  for  filling  vacant  lots  owned  by  the  contractor  with- 
in a  few  blocks  of  the  reservoir.  Screenings  from  the 
stone  crusher  were  removed  in  the  same  way  and  used 
for  filling  or  sold  for  street-repair  work. 

For  bringing  in  supplies  and  hauling  away  material, 
i  wo  inclined  roadways  of  12%  grade,  supported  on  timber 
trestling,  were  built  from  oposite  sides  of  the  bank  down 
to  tbe  floor  of  the  reservoir.  Loaded  wagons  were  as- 
sisted up  the  inclines  by  snatch  teams  or  by  a  cable  from 
a  hoisting  engine.  Concrete  material  was  dumped  through 
opening's  in  the  inclined  roadways,  falling  into  bins 
beneath. 

For  removing  the  old  wall  and  handling  the  stone 
plums  of  the  new  wall  there  are  two  stiff-leg  derricks, 
mounted  on  rectangular  towers  and  having  40-ft.  masts 
and  85-ft.  booms.  They  travel  on  a  wide-gage  track  laid 
parallel  with  the  wall  and  are  propelled  by  power.  Be- 
tween the  derricks  and  upon  the  same  track  is  tbe  traveling 
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concreting  plant,  on  a  platform  14x24  ft.  This  carries  a 
%-yd.  mixer  and  70-ft.  elevator  tower,  with  bucket  supply- 
ing the  gravity  chutes.  It  travels  the  full  length  of  the 
wall  in  about  three  hours.  Wood  forms  are  used,  built  in 
sections  and  handled  by  a  traveler  spanning  the  wall. 

Two  general  views  of  the  work  are  shown  in  Fig.  1. 
The  view  at  the  left  shows  the  concreting  plaid  and  tower 
with  one  of  the  traveling  derricks  beyond  it.  The  derrick 
at  the  left,  on  top  of  the  bank,  is  erecting  the  traveler 
for  the  forms.  In  the  other  view  there  is  one  of  the  in- 
clined roadways  at  the  left,  and  in  front  of  the  water 
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DIVISION  WALL,  COMPTON  MILL  RESERVOIR 

tower  is  the  concreting  tower  and  a  derrick.  At  the  right 
is  the  wall  under  construction. 

The  work  is  carried  on  by  night  and  day,  in  two  10- 
br.  shifts,  except  that  the  carpenters  work  8-hr.  shifts. 
For  the  night  work  there  are  eight  500-watt  tungsten 
lamps  on  a  wire  stretched  over  the  reservoir.  These  give 
an  excellent  light,  but  during  the  blasting  the  lamps 
were  frequently  shot  out. 

91 

The  Bergen  Turnpike,  said  to  be  the  last  toll  road  in  New 
Jersey  has  been  purchased  by  the  Bergen  County  Board  of 
Freeholders.  The  turnpike  has  been  owned  bv  the  Public 
Service  Corporation,  which  operates  a  street  railway  on  the 
r£rllP1£e;,  Vxtends  flom  Hackensack  to  the  Hudson  County 
line.  Tolls  have  been  collected  at  four  toll  gates  since  1S02. 
and  ever  since  then  Bergen  County  farmers  have  had  to  use 
this  thoroughfare  across  the  Jersey  meadows  to  reach  the 
A'ew  York  City  markets. 


BY  A.  Gr.  Bakxktt,  Jit.* 

Paul  Bunyan,  who  worked  as  County  Surveyor  oul  in 
Kansas,  had  some  reputation  in  his '  profession.  The 
following  is  an  account  of  a  job  he  did  for  Silas  Emery. 
Silas  himself  told  the  story  to  a  party  of  Rock  Island  en- 
gineers who  had  taken  refuge  in  his  toolshed  from  on,, 
of  the  Sunflower  State's  justly  famous  summer  showers. 

"I  hired  Paul,"  said  Silas,  "to  run  out  my  north  line 
because  my  neighbor  was  aimin'  to  string  a  fence  on 
what  I  [mowed  was  my  land.  They  had  been  a  stone  sot 
twenty  rod  notheast  o'  my  cow  barn  when  the  widder 
Smith  owned  the  layout,  hut  seemed  as  if  I  couldn't 
rightly  locate  the  durn  thing.  But  Paul,  he  had  the 
guvment  notes  IV r  the  whole  county  and  the  one  west, 
so  I  knowed  he  could  fix  me  up  proper. 

"Well,  out  him  and  his  long-laigged  boys  come  one 
mornm'  at  sun  up  and  set  out  to  find  a  monnyment  to 
start  out  from,  but  they  didn't  find  none  till  they  come 
to  the  second  range  line  east:  but  that  there 'was  a 
buffalo  horn  set  seven  inches  down  in  gravel  at  the  aidge 
of  a  crick,  as  the  notes  called  for,  so  Paul  he  fell  safe 
to  start  and  they  lit  out.    They'd  chain  out  eighty  rod 
after  the  compass  was  set  level  and  the  proper  deeclina- 
tion  set  off,  and  then  Paul  would  pull  up  his  instumenl 
and  go  whar  the  boys  had  got  to  and  start  em  off  agin. 
And   then   this-away,   beiif   right   pert   steppers,  they 
seevayed  them  seven  miles  in  two  hours,  and  come  to 
where  my  corner  was  supposed  to  be  at.     I  recollect 
Paul  he  was  lookin'  mighty  cocky  when  he  come  up  to 
whar  the  last  pin  was  stiekin'  in  the  ground. 

"  'Thar  she  be,'  he  sings  out,  'jest  six  inches  under- 
ground, and  if  you'll  shove  down  on  that  there  pin  you 
(an  find  her  yourself.'  YVa'll,  I  goes  over  and  shoves 
her  in  clean  up  to  the  red  flannel  but  nary  stone  did 
1  fetch  her  feel. 

"Now  Paul  havin'  the  name  he  had  for  doing  tiptop 
work  I  felt  right  disappointed  thinkin'  of  him  amissin' 
that  stone,  and  I  reckon  I  showed  my  feelin's  some  too. 
Paul,  he  wasn't  lookin'  so  cocky  no  more  neither.  Never 
'lid  I  see  a  feller  more  put  out.  He  reads  all  his  guvment 
notes  over  time  and  agin,  and  him  and  the  boys  they 
puts  down  a  whole  raft  of  figgers  and  takes  turns  a 
addin'  them  up. 

"Then  Paul  gits  up  and  takes  their  sightin'  pole  and 
rams  her  down  where  the  pin  was  settin'.  Full  fwo  foot 
he  druv  that  there  pole  down  'fore  he  give  if  up  as  a 
bad  job,  and  set:  down  and  went  to  pawin'  over  that  old 
yaller  note  book  agin.  'Fore  he  set  down,  though,  he 
allowed  as  how  he'd  give  up  ami  take  to  ranchin'. 

"Finally  I  heered  him  snickerin'  and  I  looked  over  to 
whar  he  was,  and  thar  he  set  grinnin'  lil  to  kill.  -Come 
here,  Si,'  sez  he,  'and  read  the  discripshun  of  this  here 
monnyment.'  Seems  he  had  overlooked  readin'  thai  there 
discripshun  all  this  time  cause  of  it  bein'  over  on  the 
right-hand  page  with  figgerin'  all  'round  and  runnin' 
into  it.  But  thar  it  set,  writ  plain  enough  for  anybody 
once  you  noticed  it.  'For  the  notheast  corner  of  section 
14,  havin'  run  out  of  buffalo  horns,  I  set  an  old  grind- 
stone purloined  from  the  widder  Smith's  shed,  six  inches 
below  the  surface  of  the  ground.5 

"Yep,  the  pole  Paul  bed  shoved  down  two  foot  was 
stiekin'  plumb  through  that  there  corner.'' 

*Madison,  Wis. 
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A  new  type  of  wood-stave  pipe  has  recently  been  de- 
veloped in  California  and  has  been  used  in  building  two 
conduits  of  considerable  length.  Engineers  everywhere 
are  familiar  with  the  continuous  wood-stave  pipe  in  which 
the  staves  are  secured  by  round  steel  hoops  meeting  at 
a  joint  piece  and  secured  by  nuts.  Smaller  sizes  of 
wood  pipe  have  long  been  on  the  market  in  which  the 
exterior  of  the  pipe  is  wrapped  with  a  spiral  wire  wind- 
ing, the  pipe  being  made  up  in  convenient  lengths  with 
the  wire  winding  secured  at  the  end.  In  laying  pipe  of 
this  latter  class,  joints  have  to  be  made  of  course  be- 
tween the  successive  lengths  of  pipe. 

The  new  type  of  pipe  is  a  continuous  stave  pipe 
wrapped  with  a  continuous  helical  winding  of  wire.  The 
wire  is  wound  on  the  pipe  after  it  is  laid  in  place  by 
a  machine,  illustrated  in  the  accompanying  cut,  which 
winds  the  wire  with  a  uniform  tension  and  uniform  pitch, 
both  the  tension  and  the  pitch  being  adjustable  accord- 
ing to  the  size  of  the  pipe  and  the  water  pressure  which 
it  is  to  sustain. 

The  machine  is  a  simple  and  rugged  affair,  and  has  a 
gear  wheel  which  encircles  the  pipe  and  is  driven  through 
speed-reduction  gearing  by  a  small  compressed-air  moton 
As  this  gear  wheel  is  rotated  around  the  pipe  it  is  at  the 
same  time  given  a  longitudinal  motion  along  it.  This 
rotating  gear  wheel  carries  rollers  between  which  passes 
the  wire  to  be  wound  on  the  pipe,  and  these  rollers  are  ad- 
justable to  give  the  wire  the  desired  tension.  The  wire 
is  unwound  from  a  reel  that  encircles  the  pipe  ahead  of 
the  machine. 

When  a  new  reel  of  wire  has  to  be  put  on,  the  ends 
of  the  wires  are  welded  together  by  a  miniature  electric 
welder  furnished  with  the  apparatus.  After  the  electric 
welding,  the  joint  is  regalvanized.  The  necessity  for  the 
electric-welded  joint  arises  from  the  fact  that  in  order 
to  pass  through  the  machine  with  even  tension  the  wire 
must  be  of  uniform  diameter  and  flexibility,  a  result  which 
could  not  be  obtained  with  the  telegraph  lineman's  splice. 


FIG.  1. 


MACHINE  FOR  APPLYING  A  CONTINUOUS  SPIRAL 
WIRE  WINDING  TO  WOOD- STAVE  PIPE 


After  the  wire  is  wound  on  the  pipe  and  before  it  is 
lowered  into  the  trench,  the  entire  pipe  with  the  wire 
winding  is  given  a  heavy  coating  of  asphalt.  Fig.  3 
illustrates  the  method  of  applying  the  asphalt.  A  sleeve 
slightly  larger  than  the  pipe  has  elastic  and  flexible 
ends  made  of  fabric  which  fits  snugly  over  the  pipe.  By 
means  of  a  funnel  on  top,  this  sleeve  may  be  filled  with 
hot  asphalt.  It  is  then  drawn  slowly  along  the  pipe.  It 
is  claimed  that  by  using  galvanized  wire  and  heavily 
coating  the  pipe  with  asphalt  a  long  life  for  the  pipe  is 
assured. 

The  first  pipe  of  this  type  was  laid  about  four  years 
ago  by  the  Standard  Oil  Co.,  of  California,  near  Bakers- 
field,  to  furnish  a  water-supply  to  a  refinery.  The  pipe 
is  18  in.  in  diameter,  about  2,400  ft.  in  length,  and  car- 
ries a  maximum  head  of  60  ft.  Recently  a  longer  pipe 
has  been  laid  for  the  California  Pine  Box  and  Lumber 
Co.,  at  Delleker,  Calif.  This  line  is  6,500  ft.  long,  of 
10-in.  diameter,  and  is  under  a  maximum  head  of  200 
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LAYING   A   CONTINUOUS   WIRE-WOUND   WOOD- STAVE  FIG.   3.     APPLYING  ASPHALTUM 

PIPE  LINE  AFTER  LAYING 

Flexible  hose  conveys  compressed  air  from   a  portable  compressing  outfit  to  the  motor  which  drives .^^M*-*9 
machine.     The  portable  electric  welder  for  joining-  the  lengths  of  wire  is  seen  at  the  right  of  the  left-hand  view 
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ft.  About  180,000  ft.  of  No.  4  galvanized  wire  was  used 
on  this  line,  and  120  welds  were  made.  The  spacing 
of  the  wire  was  from  1^  to  8^  in.,  according  to  the 
head  on  the  pipe.  The  line  was  laid  through  very  rough 
country,  and  some  curves  as  sharp  as  .'30  deg.  were  made. 
The  pipe  was  laid  at  the  rate  of  about  450  ft.  per  day. 

An  important  advantage  claimed  for  this  pipe  is  its 
low  eost.  especially  for  pipe  lines  of  small  diameter.  In 
comparison  with  wood-stave  pipe  made  up  in  lengths, 
the  entire  expense  of  the  joints  is  saved;  and  further,' 
the  staves  for  the  pipe  can  he  shipped  at  much  less  cost 
than  the  made-up  lengths  of  pipe.  The  pipe  can  lie  bent 
to  sharp  curves  as  it  is  built  up,  and  a  oTeat  deal  of 
expense  m  carrying  a  pipe  line  through  rough  country 
is  saved  by  adapting  the  pipe  line  to  the  contour  of 
the  ground. 

Ordinary  wire  of  60,000-lb.  tensile  strength  is  used, 
and  wire  of  various  diameters  can  be  used  according  to 
the  size  of  the  pipe  and  the  pressure  it  is  to  carry. 

This  new  method  of  constructing  wood-stave  pipe  is 
controlled  by  the  Continuous  Wire  Wound  Pipe  Co.,  Room 
1216,  Flood  Building,  San  Francisco,  Calif. 


EimgflEa©©5pSiagc=Edl^catl@im  Faults 

By  W.  M.  Wilson* 

Engineers  feel  that  they  are  not  receiving  the  recog- 
nition they  deserve.  Engineering  as  a  profession  appar- 
ently does  not  stand  as  high  in  the  eyes  of  the  public 
as  do  the  law  and  medical  professions.  Public  affairs 
are  in  the  hands  of  lawyers,  doctors  and  business  men. 
Commissions,  even  when  called  upon  to  consider  questions 
involving  engineering  problems,  are  seldom  controlled 
by  engineers. 

Although  engineers  may  feel  that. they  are  not  getting 
a  square  deal,  as  evidenced  by  the  discussions  in  the  en- 
gineering periodicals,  it  is  well  to  remember  that  men 
are  appointed  to  commissions,  not  because  they  are  doc- 
tors, lawyers,  business  men  or  engineers,  but  because  they 
have  seen  the  need  of  society  for  this  thing  for  which  the 
commission  stands,  because  they  arc  men  of  ability  and 
reputation  and  are  willing  to  sacrifice  their  time  and 
money  j0r  the  public  welfare,  qualities  which  are  essen- 
tial m  one  who  would  serve  on  a  public  commission. 

Ake  Engixeek.s  at  Fault? 

In  view  of  this  fact,  does  it  not  seem  that  the  fault  may 
be  with  the  engineer  rather  than  with  the  public  or 
the  ones  in  power?  Since  engineering  education,  as  dis- 
tinguished from  other  kinds  of  education,  has  been  in 
vogue  about  half  a  century,  if  engineers  are  failing  to 
meet  the  standards  of  a  learned  profession,  may  not  the 
fault  be  in  their  professional  training? 

Engineering  has  been  defined  as  the  utilization  of  the 
resources  of  nature  for  the  benefit  of  mankind.  In  con- 
sidering the  education  of  an  engineer  it  is  this  comprehen- 
sive view  of  his  work  which  the  writer  has  in  mind  rather 
than  the  more  popular  view  that  an  engineer  is  a  person 
who  surveys  a  railroad,  designs  a  generator,  runs  an  en- 
gine or  does  any  other  one  thing  which  requires  a  highly 
sPeciahzed  technical  training.  It  is  the  failure  to  under- 
stand the  function  of  an  engineer  that  is  responsible  for 
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so  many  poorly  planned  courses  of  study  in  our  schools 
and  that  is  also  responsible  for  men  being  classified 
as  poorly  paid  engineers  who  arc  really  well-paid  me- 
chanics. 

University  courses  of  study  have  changed  rapidly 
During  the  early  part  of  the  last  century  they  included 
only  the  study  of  pure  science,  philosophy  and  literature 
About  the  middle  of  the  century  a  few  schools  introduced 
courses  m  applied  sciences.  These  met  with  but  little 
encouragement  at  first,  hut  finally  grew  in  popularity 
until  near  the  close  of  the  century  a  huge  wave  of  popular 
engineering  education  flooded  the  country.  Though  this 
on  the  whole,  was  a  good  thin-,  it  carried  with  it  souk" 
undesirable  features.  Chief  anion-  these  was  an  irre- 
sistible demand  for  what  were  spoken  of  with  pride  as 
practical  courses.  It  seemed  to  be  the  prevailing  opinion 
that  m  some  mysterious  manner  a  student  could  attain 
a  greater  proficiency  in  certain  highly  specialized  me- 
chanical processes  after  a  few  hours'  practice  each  week 
lor  a  few  months  than  a  mechanic  could  acquire  working 
day  after  day  for  years. 

Although  trade-school  training  is  recognized  as  valu- 
able to  a  man  who  expects  to  spend  his  life  as  a  mechanic, 
the  better  engineering  schools  soon  realized  that  such 
work  could  not  take  the  place  of  scientific  training  for  the 
man  who  expected  to  be,  not  a  technical  expert"  but  an 
engineer  in  the  broader  sense  of  the  word.  Manual 
training  has  therefore  lost  its  standing  as  a  part  of  a  uni- 
versity course  of  study,  and  though  shop  work  is  still 
given  in  most  first-class  engineering  schools,  it  is  used 
more  to  illustrate  the  principles  of  scientific  shop  manage- 
ment than  to  train  expert  mechanics. 

OvEIi-SPECULJZATIOX  A  MENACE 

Although  the  danger  from  over-emphasis  of  manual 
training  has  been  largely  done  away  with,  the  engineering 
schools  of  today  are  facing  in  over-specialization  an  even 
more  serious  menace.  All  engineering  work  was  original- 
ly classed  as  either  military  or  civil  engineering.  Civil 
engineering  was  later  divided  into  four  major  divisions, 
known  as  civil,  mechanical,  electrical  and  mining  engi- 
neering. At  the  present  time  some  of  our  schools,  al 
least,  are  apparently  vying  with  one  another  in  their  en- 
deavor to  subdivide  each  of  these  major  divisions  into  the 
largest  number  of  attractively  named  subdivisions.  Some 
of  the  schools  frankly  admit  that  this  is  done  for  adver- 
tising purposes.  Manufacturers,  however,  recognize  thai 
any  advertising  scheme  that  injures  the  product  is  poor 
business  policy. 

Schools  which  recognized  the  folly  of  trying  to  train 
expert  mechanics  are,  nevertheless,  now  trying  to  do  lor 
office  work  what  a  few  years  ago  they  tried  to  do  for 
shop  work.  A  man  who  does  the  technical  work  in  a  spe- 
cialized line  of  engineering  uses  certain  scientific  facts 
over  and  over,  day  after  day,  and  becomes  expert  at  his 
particular  process  just  as  a  mechanic  does.  In  a  sense 
he  is  a  mechanic.  Although  a  higher  order  of  mentality 
is  required,  it  is  a  difference  in  degree  rather  than  in 
kmd.  Given  sufficient  training,  it  is  something  that  al- 
most any  one  can  do.  It  would  seem,  therefore,  as  il- 
logical for  universities  to  train  expert  draftsmen  and 
calculators  as  it  is  admitted  to  be  for  them  to  train  ex- 
pert mechanics. 

It  is  true  that  special  training  in  college  will  help  a 
draftsman  or  a  calculator  just  as  a  trade  school  will  help 
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a  mechanic.  But  although  special  training  is  helpful, 
a  greater  benefit  can  be  obtained  by  devoting  to  other 
things  the  time  required  for  training  in  a  specialized  line. 

All  the  sciences  have  developed  rapidly  during  the  evo- 
lution in  education.  The  pure  sciences  on  which  our  en- 
gineering work  is  based  have  increased  in  scope  many 
times  in  the  last  half  century.  The  principles  of  economics 
which  play  such  an  important  part  in  engineering  in 
its  broader  sense  are  just  beginning  to  be  understood. 
Practically  all  successful  engineers  in  addressing  young- 
men  emphasize  the  value  of  expertness  in  self-expression, 
but  practically  none  dwell  upon  the  necessity  for  technical 
training.  With  all  of  the  wealth  of  knowledge  useful 
in  all  human  activities  that  is  available  it  would  seem 
to  be  the  height  of  folly  to  spend  any  part  of  a  student's 
time  on  a  special  line  of  work.  The  routine  duties  of  spe- 
cialized industries  can  best  be  learned  in  commercial  life. 
But  if  science  and  literature  are  neglected  in  college  they 
are  not  likely  to  be  courted  in  after  life  in  a  busy 
world. 

How  to  Produce  Broad-Minded  Men 

If  after  half  a  century  of  engineering  education  the 
most  severe  and  insistent  criticism  of  our  engineers  is 
narrowness,  then  the  training  of  engineers  should  be 
changed  so  as  to  produce  broader-minded  men.  If  our 
engineers  can  build  good  railroads,  but  fall  short  of  the 
highest  success  because  they  fail  to  see  the  relation  be- 
tween a  railroad  and  the  development  of  a  new  territory, 
then  let  us  teach  less  of  bridge  design  and  railroad  sur- 
veying and  more  of  economics.  If  our  engineers  can  de- 
sign and  construct  an  efficient  sewer  system,  but  cannot 
induce  a  community  to  install  it,  then  let  us  teach  less  of 
sewer  systems  and  more  of  sociology.  If  our  engineers 
are  intensely  interested  in  equipment  for  factories,  but 
are  indifferent  to  the  happiness  of  their  families  and  the 
health  of  their  employees,  then  let  us  teach  less  of  ma- 
chine design  and  more  literature,  philosophy  and  sociol- 
ogy. A  man  cannot  lightly  claim  membership  in  a  learned 
profession  if  he  cannot  see  beyond  the  technique  of  his 
work. 

The  argument  that  a  specialized  course  fits  one  for 
his  lifework  does  not  hold.  In  most  cases  boys  do 
not  know  what  line  of  work  they  want  to  follow.  The 
selection  of  a  university  course  is  often  based  upon  a 
mere  whim,  and  seldom  is  the  choice  made  on  a  basis  of 
solid  facts  and  sound  reasoning.  A  special  course  is  as 
likely  to  cause  a  student  to  persist  in  a  line  of  work 
for  which  he  is  not  fitted  as  it  is  to  fit  him  specially  for 
his  career. 

Some  men  may  be  so  fortunate  as  to  be  able  to  pick 
their  job  upon  graduation,  but  more  often  the  line  of 
work  one  enters  is  determined  by  the  kind  of  job  he  can 
get.  Nearly  all  men  have  to  shift  a  few  times  before  they 
find  the  line  of  work  for  which  they  are  best  suited. 
There  is  a  striking  illustration  of  this  fact  at  the  Univer- 
sity of  Illinois.  Of  six  men  in  the  Civil  Engineering 
Department  having  professorial  rank,  only  two  have  taken 
a  course  in  civil  engineering. 

It  is  evident  that  all  advantage  to  be  gained  by  speciali- 
zation in  an  undergraduate  course  is  lost  in  this  adjust- 
ment. Moreover,  observations  show  that  where  engineer- 
ing graduates  and  graduates  of  science  or  literary  courses 
work  together,  any  advantage  which  the  former  may  have 
immediately  upon  graduation  is  soon  lost. 


Engineering  covers  a  broad  field  and  requires,  not  a 
special  knowledge,  but  a  broad  view  and  sound  judgment. 
It  is  true  that  many  parts  of  an  engineering  project  re- 
quire for  their  execution  men  having  highly  specialized 
technical  training.  But  all  of  these  processes  are  based 
on  much  the  same  fundamental  scientific  principles.  Be- 
cause of  their  universal  applicability,  these  principles 
should  be  known  by  all  engineers  and  therefore  may  prop- 
erly be  a  part  of  a  university  course.  Each  of  the  highly 
specialized  processes,  on  the  other  hand,  is  used  by  com- 
paratively few,  and  can  best  be  learned  by  daily  repetition 
in  commercial  work.  Training  in  these  processes  should 
therefore  form  no  part  of  a  university  course.  An  engi- 
neer in  the  broader  sense  is  a  man  who  can  conceive  a 
iproject,  have  it  financed  and  then  organize  an  army  of 
workmen  to  carry  it  out.  One  of  these  three  functions  is 
as  important  as  another.  The  graduate  who  will  develop 
into  this  type  of  man  is  what  our  engineering  schools 
should  produce.  He  is  more  likely  to  be  produced  by  a 
broad  training  in  science,  art  and  literature  than  by  a 
narrow  specialized  training  in  technical  subjects. 

A  school  should  be  interested  in  the  career  of  its  alumni 
fifteen  or  twenty  years  after  graduation  rather  than  in  a 
meteoric  success  during  the  first  year  or  two.  This  fact 
is  becoming  more  and  more  realized  ;  eventually  it  will 
predominate.  When  that  time  comes  the  courses  of  study 
in  the  universities,  which  originally  included  only  pure 
science,  literature  and  philosophy,  which  were  later  flooded 
with  manual  training,  and  which  now  are  made  up 
largely  of  highly  specialized  subjects,  will  then  return 
to  almost  their  original  state.  They  will,  however,  con- 
tain a  more  constructive  knowledge  of  literature  and  a 
greater  wealth  of  science.  Moreover,  instead  of  the  ap- 
plication of  the  sciences  to  the  problems  of  engineering, 
the  principles  governing  the  application  of  the  sciences 
will  be  emphasized. 

m 

New  York  State  Barge  Canal  Prospeets — The  eastern  half 
of  the  Erie  Canal  and  the  Champlain  Canal  have  each  a 
single  unfinished  and  unawarded  contract  which  has  been 
the  chief  obstacle  to  the  entire  completion  of  its  respective 
section.  By  letting  these  contracts,  together  with  one  or 
two  bridge  contracts,  and  by  pushing  work  on  them  and  on 
the  few  other  contracts  which  are  under  award  but  not  quite 
completed,  it  is  expected  that  one  season's  time  will  be  all 
that  is  needed  to  finish  the  Champlain  Canal  and  also  a 
channel  from  the  Hudson  to  Lake  Ontario  by  way  of  the  Erie 
and  Oswego  branches.  The  Erie  Canal  west  of  the  Oswego 
junction  contains  several  uncompleted  portions.  Here  legal 
complications  are  largely  responsible  for  the  unfinished  con- 
dition. There  are  numerous  railroad  crossings  and  these  have 
proved  to  be  very  troublesome  from  the  standpoint  of  the 
state,  both  because  of  delays  in  coming  to  agreements  with 
the  railroad  companies  and  on  account  of  the  slowness  in 
performing  the  work  in  such  manner  as  not  to  interrupt 
traffic.  Because  of  the  amount  of  work  still  to  be  done  and 
the  number  of  closings  still  to  be  made,  it  is  anticipated  that 
two  seasons  will  be  required  to  complete  the  western  half 
of  the  Erie  Canal.  The  State  Engineer  intends  to  do  his  ut- 
most to  have  all  uncompleted  work  under  contract  at  the 
earliest  possible  moment,  so  that  the  state  may  no  longer 
than  necessary  be  denied  the  benefits  of  the  completed  wa- 
terway and  meantime  may  utilize  its  finished  parts.  Thus 
he  will  justify  his  prediction  that  the  Champlain  Canal  can  be 
completed  in  one  year,  as  can  also  the  canal  between  Water- 
ford  and  Oswego  and  the  branch  into  Cayuga  and  Seneca 
lakes,  and  that  the  balance  of  the  canal  through  to  Buffalo 
can  be  finished  in  two  years.  To  do  this,  however,  it  will  be 
necessary  for  the  legislature  at  the  beginning  of  its  session 
and  as  one  of  its  first  acts  to  make  provision  for  the  immedi- 
ate issuing  of  the  bonds  authorized  by  the  vote  of  the  people 
at  the  last  election,  in  amount  $27,000,000. — From  "Barge  Canal 
Bulletin,"  November,  1915. 
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By  John  C.  Hott* 

The  determination  of  the  quantity  of  water  in  the 
surface  streams  of  the  country  forms 'the  principal  work 
of  the  surface-water  division,  water  resources  branch, 
United  States  Geological  Survey.  For  carrying  on  this 
work,  in  addition  to  the  central  office  at  Washington, 
15  districts  have  been  established  on  the  mainland  of 
the  United  States  and  one  for  the  Hawaiian  Islands. 
Each  district  has  a  local  office,  as  noted  in  the  list,  with 
a  district  engineer,  an  office  engineer,  an  office  clerk 
and  one  or  more  engineering  assistants.  The  total  num- 
ber of  men  regularly  engaged  in  the  work  averages  about 
80.  to 

Division  Offices 

The  districts  and  their  respective  offices  are  as  fol- 
lows:   New  England,  Custom  House  Building,  Boston, 
Mass.;  New  York,  19  Federal  Building,- Albany,  N.  Y.  ' 
Northern  Atlantic,   United  States   Geological  Survey,' 
Washington,  D.  C;  Southern  Atlantic  and  eastern  Gulf' 
305  Federal  Building,  Atlanta,  Ga. ;  Ohio  River,  United 
States  Geological  Survey,  Washington,  D.  C.;  Upper  Mis- 
sissippi River,  care  of  Railroad  Commission,  Capitol 
Building;  Madison,  Wis.  (Sub-office:  Old  Capitol  Build- 
ing, St.  Paul,  Minn.)  ;  Missouri  River,  Montana  Na- 
tional Bank  Building,  Helena,  Mont.;  Rocky  Moun- 
tain,   New   Federal   Building,    Denver,    Colo.;  Groat 
Basin,  421  Federal  Building,  Salt  Lake  City,  Utah; 
Washington,  406   Federal   Building,   Tacoma,   Wash  ' 
Oregon,  416  Couch  Building,  Portland,  Ore.;  California' 
328  Custom  House,  San  Francisco,  Calif.;  (Sub-office: 
619  Federal  Building,  Los  Angeles,  Calif.)  ;  Arizona,  417 
Fleming  Building,  Phoenix,  Ariz.;  Texas,  Old  Post  Of- 
fice Building,  Austin,  Tex.;  Hawaii,  Kapiolani  Build- 
ing, Honolulu,  T.  H. 

At  the  end  of  the  fiscal  year,  June  30,  1915,  there 
were  1,394  stream-measurement  stations  being  main- 
tained. During  the  year  282  new  stations  were  estab- 
lished, and  260  stations  were  discontinued.  The  obser- 
vations at  these  stations  are  used  in  computing  the  daily 
flow  of  the  streams.  For  obtaining  gage  heights  3f5 
of  the  stations  are  equipped  with  water-stage  registers 
which  give  a  continuous  record  of  the  fluctuations.  The 
remainder  are  equipped  with  staff  or  chain  gages  from 
which  daily  fluctuations  are  determined  by  one  or  two 
readings  made  each  day  by  a  local  observer.  The  auto- 
matic gages  are  also  frequently  inspected  by  local  ob- 
servers. The  type  and  number  of  gages  are  as  follows  • 
Stevens  graph,  172;  Friez  graph,  81;  Gurley  graph,  10- 
Gurley  printing,  28 ;  miscellaneous,  84. 

During  the  last  fiscal  year  7,241  measurements  of  dis- 
charge were  made  at  the  regular  gaging  stations  and  983 
at  miscellaneous  points,  or  an  average  of  6  discharge 
measurements  for  each  gaging  station. 

«oon  ACarr~vinS'  on  the  work  du«ng  the  fiscal  year  nearly 
<V20,000  was  expended  from  the  district  offices,  as  fol- 
lows: Federal  appropriation  for  gaging  streams,  $77- 
751 ;  cooperation  from  Federal  bureaus,  $31,508 ;  coopera- 
tion from  state  organizations,  $94,193;  miscellaneous 


cooperation,  $16,169.  A  detailed  cost-keeping  system  is 
maintained  for  all  expenditures.  The  basis  for  this  system 
is  a  charge  sheet  accompanying  each  voucher,  on  which 
the  amount  indicated  on  the  face  of  the  voucher  is  di- 
vided among  the  various  cost-keeping  items  under  the 
following  general  headings:  operation  and  maintenance; 
construction;  office  work;  top  cost;  nonexpendable  prop- 
erty. The  first  two  items  are  subdivided  under  services, 
labor,  transportation,  subsistence  and  materials. 

From  the  charge  sheets,  expenditures  on  account  of  the 
various  projects  are  posted  on  the  cost  sheet  for  that 
project.  The  following  data  in  regard  to  costs,  as  shown 
from  the  annual  cost-keeping  summary  for  last  year  are 
of  special  interest:  Average  cost  of  maintenance' per 
station  for  a  full  year,  $188.06;  average  cost  per  month's 
records,  $15.69  ;  operation  and  maintenance,  49.4%  ■  con- 
struction, 12.1;  office  work,  19.1;  top  cost,  16.6  :  non- 
expendable property,  2.8. 

The  above  costs  include  only  the  expenditures  in  the 
district  offices  and  not  those  in  the  Washington  office, 
where  general  administration  is  carried  on  and  the  data 
are  finally  checked  and  prepared  for  publication. 

In  the  execution  of  the  work  all  processes  have  been 
standardized  as  far  as  possible.  Each  district  office  uses 
the  same  filing  systems  and  in  general  follows  the  same 
methods.  Standard  equipment  has  been  adopted  and  is 
furnished  the  various  district  offices  from  stock  main- 
tained m  the  Washington  office.  By  this  means  a  large 
saving  is  made  as  the  cost  of  special  material  made  lo- 
cally in  small  quantities  is  usually  excessive.  The  stand- 
ards are  maintained  by  thorough  inspection  and  by  annual 
conferences  of  the  district  engineers. 


PUBLICATION'S  AND  COOPERATION 

The  results  obtained  are  published  annually  in  a  series 
of  water-supply  papers,  under  the  general  title  of  "Sur- 
face Water-Supply  of  the  United  States."    For  conven- 
ience m  the  publication  and  use  of  the  records,  the 
United  States  has  been  divided  into  twelve  sections,  as 
follows,  and  a  separate  report  is  published  for  each  •  (1 ) 
North  Atlantic  coast  (St.  John  River  to  York  River)  ; 
(2)  South  Atlantic  coast  and  eastern  Gulf  of  Mexico 
(James  River  to  the  Mississippi)  ;  (3)  Ohio  River;  (4) 
St.  Lawrence  River  and  Great  Lakes;  (5)  Hudson  Bay 
and  upper  Mississippi  River;  (6)  Missouri  River;  (7) 
Lower  Mississippi  River;  (8)  Western  Gulf  of  Mexico- 
(9)   Colorado  River;   (10)   Great  Basin;   (11)  Pacific 
Coast  m  California;   (12)   Northern  Pacific  drainage 
basins.    Water-Supply  Papers  351  to  362,  winch  contain 
the  data  for  1913,  comprise  over  3,300  pages,  of  which 
about  80%  is  tabular  matter. 

The  district  offices  serve  not  only  as  headquarters  for 
carrying  on  the  work,  but  also  for  the  general  use  of 
the  public.  Complete  files  of  data  ami  publications  are 
kept  and  are  much  used  by  engineers  and  others  who  are 
interested  in  the  water  resources  of  the  area  covered  by 
the  district. 

As  indicated  by  the  large  amount  of  cooperative  funds 
received  from  State  organizations,  State  interest  in  the 
work  is  large.  During  the  last  year  there  was  cooperation 
m  Arizona,  California,  Colorado,  Connecticut,  Idaho,  Illi- 
nois, Kentucky,  Iowa,  Maine,  Massachusetts,  Minnesota 
Montana,  Nevada,  New  Mexico,  North  Dakota,  Oregon 
Utah,  Vermont,  Washington,  West  Virginia,  Wisconsin' 
Wyoming  and  Territorv  of  Hawaii. 
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Masssi.©Ih unseats  lEsjpeff'imaeimtSiE 

In  response  to  an  inquiry,  W.  R.  Farrington,  Division 
Engineer.  Massachusetts  Highway  Commission,  Middle- 
boro,  Mass.,  has  furnished  the  following  information  re- 
garding an  experimental  concrete  road  recently  con- 
structed in  the  town  of  Randolph,  about  12  mi.  from  Bos- 
ton. This  section  of  road  is  9,563  ft.  long,  and  the  con- 
crete surface  is  18  ft.  wide  (with  rounded  edges),  8^4 
in.  thick  in  the  center  and  6  in.  on  the  sides.  The  sur- 
face has  a  crown  of  \/A  in.  to  the  foot.  The  subgrade 
(transversely)  is  level. 

The  concrete  was  mixed  in  the  ordinary  proportions 
of  l:iy2:3  with  crushed  stone,  but  8%  of  hydrated 
lime  was  added  to  and  mixed  with  the  cement  before  plac- 
ing in  the  mixer.  The  lime  was  used  to  form  a  denser 
mixture,  with  the  expectation  that  such  a  mixture  would 
be  more  impervious  to  water  than  the  ordinary  mixture 
and  thus  less  subject  to  frost  action.  It  is  also  claimed 
that  the  lime  aids  in  retaining  the  moisture  and  tends  to 
prevent  the  outside  of  the  mass  from  setting  more  quickly 
than  the  inside.  As  far  as  the  handling  is  concerned,  the 
only  difference  noted  was  that  the  addition  of  the  lime 
somewhat  retarded  the  setting  of  the  concrete. 

The  concrete  was  mixed  in  a  self-propelled  batch  mixer 
equipped  with  boom  and  bucket,  so  that  concrete  could 
be  deposited  in  place  without  rehandling  or  the  use  of  a 
chute.  Steel  forms  set  to  line  and  grade  were  used, 
and  the  edges  of  the  concrete  were  rounded  with  a  tool  to  a 
3-in.  radius  after  the  concrete  had  partly  set.  This  has 
been  found  more  satisfactory  than  beveling  the  edges  of 
concrete  by  the  use  of  a  strip  fastened  to  the  forms. 

The  concrete  was  leveled  with  shovels,  slightly  tamped, 
and  struck  off  with  a  sheet  templet  made  of  angle  iron, 
the  ends  of  templets  resting  on  the  forms  when  in  use. 
After  the  use  of  the  templet  the  surface  was  floated  with 
a  long-handled  float — the  float  being  about  12x2  1  in. 
and  the  handle  set  at  an  angle  of  about  15°—  and  finished 
with  an  ordinary  small  wooden  hand  float.  Where  armor 
plates  were  used  at  the  joints  the  surface  was  floated 
over  the  joints.  On  the  remainder  of  the  road  the  sur- 
face at  the  joints  was  finished  with  a  special  split-float. 

The  surface  was  not  broomed,  although  some  of  the 
concrete  surfaces  previously  constructed  by  the  Massa- 
chusetts Highway  Commission  have  been  broomed  enough 
to  roughen  the  surface  slightly.  Brooming,  although  af- 
fording a  somewhat  better  footing  I'm-  horses,  has  caused 
considerable  complaint  from  users  of  motor  vehicles. 

The  concrete  while  setting  was  protected  first  by  canvas 
covering  and  later  with  hay,  which  was  kept  wet  for  about 
two  weeks.  On  concrete  road  work  in  this  state  both  sand 
and  hay  have  been  used  for  covering.  The  sand  generally 
has  been  found  preferable  if  obtainable  at  a  reasonable 
cost,  although  the  hay  ordinarily  gives  satisfactory  re- 
sults. 

On  most  of  the  road  the  transverse  expansion  or  con- 
traction joints  were  spaced  30  ft.  apart,  but  on  one 
section  a  100-ft.  slab  was  tried,  it  being  thought  that  pos- 
sibly with  a  mixture  containing  lime  the  joints  could  be 
spaced  farther  apart.  Genasco  filler  and  three-ply  asphalt 
roofing  paper  were  used  in  the  joints — the  filler  (%  or 
l/2  in.  thick)  being  used  at  about  every  third  joint  and 
the  paper  in  the  remainder.  On  a  section  about  700  ft. 
long,  armor  plates  were  used  at  the  joints. 


Several  different  brands  of  cement  were  used  and  the 
aggregate  was  broken  stone  passing  a  l^-in.  screen  but 
retained  on  a  y2-in.  screen.  The  sand  was  rather  line, 
but  sharp  and  within  the  standard  specifications  for  such 
work. 

-  In  making  the  concrete  the  batch  was  turned  from  % 
to  iy2  min.,  the  mixer  making  from  7  to  L4  revolutions, 
depending  on  the  conditions. 

The  cost  of  the  concrete  surface,  including  all  materials, 
was  $1.2!)  per  sq.yd.,  or  $6.16  per  cu.yd. 

Tlh®  CeimthrmH  KLadiSwsv^  S&s^taoim 

By  Charles  Potter* 

In  the  City  of  Tokyo,  now  said  to  be  the  third  largest 
city  in  the  world,  there  has  recently  been  completed  a  rail- 
way station  of  a  size  and  elaboration  favorably  comparing 
with  the  recent  large  stations  of  the  United  States.  The 
Japanese  railroads,  all  under  governmental  ownership, 
center  in  the  capital.  There  have  been  heretofore  three 
separate  stations  for  each  of  the  three  main  lines  con- 
verging at  the  city.  In  the  interest  of  efficiency  and  con- 
venience it  was  decided  in  1908  to  centralize  the  terminals 
and  to  bring  all  of  the  tracks  into  one  union  station.  The 


FIG.  1.     TRACKS  AND  TRAINSHEDS  UNDER  CONSTRUC- 
TION AT  THE  NEW  STATION  IN  TOKYO 


completed  building,  shown  in  Fig.  2,  and  a  great  deal  of 
adjoining  track  and  bridge  work  were  completed  last 
year. 

The  station  was  designed  and  erected  under  the  direc- 
tion of  Kingo  Tatsuno,  an  architect  who  studied  for  many 
years  in  the  United  States.  It  is  1,104  ft.  long,  from  66 
to  132  ft.  wide,  and  51  ft.  high  in  the  main  building,  with 
domes  at  each  end  152  ft.  high. 

The  foundation  is  of  concrete  resting  on  wooden  piles 
of  an  average  diameter  of  7  in.,  and  from  18  to  24  ft.  in 
length.  Tliev  were  all  driven  by  hand,  from  eight  to  ten 
men  and  women  being  employed  in  driving  each  one;  the 
average  time  of  driving  one  was  one-half  hour.  These 
piles  were  driven  2  ft.  apart,  and  the  tops  after  driving 
were  12  ft.  below  ground  level.  On  them  was  placed 
4  ft.  of  concrete,  and  the  side  and  other  walls  were  carried 
up  to  grade. 

The  building  is  of  light  steel-frame  and  reinforced- 
concrete  construction,  being  faced  with  brick  and  trimmed 
with  a  fine  quality  of  granite  which  is  dressed  to  perfec- 
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tion,  no  better  cut  stonework  being  done  in  any  portion  of 
the  world. 

There  are  four  front  entrances ;  a  center  entrance  for 
the  exclusive  use  of  the  imperial  household,  a  second  at 
one  end  for  incoming  passengers,  a  third  at  the  other  end 
for  outgoing  passengers,  and  a  fourth  smaller  entrance 
for  urban  electric-car  passengers. 

Ample  provisions  are  made  in  the  building  for  all 
classes  of  passenger  traffic,  and  all  are  provided  with  wait- 


have  been  provided,  as  it  has  been  the  aim  of  the  depart- 
ment to  construct  a  building  and  station  second  to  none 
m  the  world  and  fully  equipped  in  every  particular  for  its 
purpose.  The  building  is  lighted  by  electricity  and 
heated  by  steam,  equipped  with  American  elevators  and 
planned  on  a  basis  of  American  efficiency.  It  is  a  credit 
to  the  people  and  the  country. 

The  tracks  and  platforms  are  all  elevated ;  access  to  and 
exit  from  them  are  by  means  of  subways,  the  incoming 


"  2-     FRONT  OP  CENTR^irT0°KI'vT0HE  ™  GOVERNMENT  BAILWAYS  OE 


mg  rooms,  toilet  and  smoking  rooms,  restaurants  and 
dining  rooms.  The  ground  floor  is  entirely  for  passenger 
traffic;  the  second  floor  is  for  dining  rooms,  restaurants 
and  hotel  accommodation  in  that  part  south  of  the  im- 
perial entrance,  while  that  part  north  of  the  imperial 
entrance  will  be  used  for  department  offices  and  other 
work  officially  pertaining  to  the  Department  of  Communi- 
cation, as  will  all  of  the  third  floor. 

The  interior  finish  of  all  parts  of  the  ground  floor 
except  the  imperial  suite  has  wainscoting  of  marble  and 
artificial  stone,  and  the  rest  of  the  side  walls  are  of  wood 
l  ie  ceilings  are  of  Japanese  plaster  and  decorations. 
Ihe  imperial  suite  is  very  handsomely  decorated  by  the 
most  eminent  artists  of  Japan,  the  finish  being  in  mar- 
bles, mosaics,  rare  woods  and  precious  metals,  the  inlaid 
work  being  especially  worthy  of  the  highest  praise.  These 
rooms  are  entirely  separated  from  the  rest  of  the  room. 


FIG.   3.     CONCRETE   RETAINING   WALL,   1,600   FT  LONG 
39  FT.  HIGH 

wan.0  Alt  concrete  waTwhTet^  Kin  the  instruction  of  this 
to  the  one  shown.         wheeled  in  barrows  up  inclines  similar 

and  none  but  members  of  the  imperial  household  and 
tneir  intimate  attendants  are  ever  allowed  to  enter  them 
baggage,  delivery,  telephone  and  telegraph  rooms,  cloak 
rooms  and  parcel  rooms,  and  in  fact  all  accommodations 
to  be  found  m  the  best  of  modern  passenger  terminals 


and  outbound  platforms  being  entirely  separate  from  each 
other,  as  are  also  the  inbound  and  outbound  urban-passen- 
ger platforms.    A  view  of  the  track  sheds  is  given  in 

rig.  1. 

The  cost  of  the  building  has  been  $1,350,000;  the  time 
used  in  building,  estimated  in  days'  labor,  the  usual 
method  employed  by  the  Japanese,  mounts  up  to  730,000 
laborer-days. 

An  average  of  125,000  passengers  will  use  this  station 
daily,  and  the  station  master  receives  the  magnificent  sal- 
ary of  $60  gold  per  month.  Common  laborers  on  the 
building  received  20c.  per  day  of  10  to  12  hours,  carpen- 
ters and  masons  $15  per  month,  and  all  other  labor  was 
paid  m  proportion.  Very  little  power  except  human 
muscle  was  used  in  this  work.  In  the  wall  shown  in 
Fig.  3,  for  instance,  all  of  the  concrete  was  mixed  by 
hand  and  wheeled  in  barrows  up  the  inclines  shown,  even 
though  the  maximum  height  of  the  wall  was  39  ft.  In 
all  of  the  bridge  work,  for  grade  crossings,  no  hoisting 
engines  were  used,  although  the  heaviest  girder  reached 
40  tons  in  weight. 


7l8Thfr  DeTS*  We"  hl  the  UnUecl  States  is  sai<3  to  be  the 
7481-ft.  well  recently  put  down  at  McDonald,  Penn.,  for  the 

ro'The'^rrn";;"1  Gn  C°"  °f  Pittsburgh,  Penn.  It  ranks  next 
,  ™ ft  Wel1  ln  Galici*.  which  is  the  deepest  in  the 
world.  The  diameter  is  13  in.  at  the  top  and  is  reduced  gradu- 
ally to  5  in.  at  the  bottom.  The  total  weight  of  casing  is 
45  tons.  A  special  feature  is  that  the  22-ft.  sections  of  cas- 
ing were  welded  together  by  the  oxyacetylene  process  of  the 
Oxweld  Acetylene  Co.  Two  sections  were  welded  on  the 
ground  and  the  44-ft.  section  then  hoisted  and  welded  to  the 
top  of  the  casing  already  driven,  when  the  latter  was  about 
5  ft.  above  ground.  The  casing  was  supported  by  clamps  dur- 
ing the  process,  and  these  were  not  released  until  the  weld 
was  cool.  The  edges  of  the  pipe  were  chamfered  at  60° 
to  give  a  deep  and  wide  weld.  Special  precautions  were  taken 
to  have  the  new  section  in  exact  alignment  with  the  casing 
already  driven.  The  welding  took  about  25  min.,  and  15  to 
20  mm  were  allowed  for  cooling.  The  stress  on  the  joints 
was  relieved  by  putting  a  plug  in  the  lower  end  of  the  casin- 
so  that  the  water  in  the  well  (under  pressure)  would  sup- 
port the  casing.  This  was  drilled  out  when  the  well  was 
completed. 
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CaJbHeway  dirndl  IR^nlwa.^  fos*  tlhe 
Aseeiatt  ©If  Moimtt  BEsv-sac 

Two  projects  are  under  way  for  railway  lines  which 
will  eventually  give  access  to  the  summit  of  Mont  Blanc, 
the  most  notable  of  the  Alpine  peaks,  and  both  of  these 
are  completed  Tor  the  lower  portion  of  the  route. 

The  present  line  extends  from  Chamonix,  Switzerland, 
for  about  half  the  full  distance  and  ends  in  a  steep-tirade 
cableway  to  the  summit  of  the  Aiguille  du  Midi.  The 
first  two  sections  extend  from  Chamonix  (3,280  ft.)  . 
to  La  Para  (grades  15  to  60%)  and  to  the  Bossons 
glacier  (average  grade  65%),  ending  at  an  elevation  of 
8,202  ft.  On  these  sections  the  cable  is  approximately  > 
parallel  with  the  ground  and  is  carried  by  steel  towers  or 
bents  33  to  80  ft.  high.  132  to  295^  ft.  apart;  there  are 
two  spans  of  657  ft.  The  next  two  sections  are  much 
sleeper,  with  grades  of  60  to  85%,  and  end  at  the  Col 
du  Midi  (  1  L,483  ft.). 

The  last  section  ascends  1o  a  bench  about  160  ft.  below 
the  top  of  the  Aiguille  du  Midi,  the  summit  elevation 
of  the  line  being  12,631  ft.  Prom  this,  a  line  is  pro- 
posed descending  to  the  White  Valley  (11,693  ft.), 
where  a  pleasure  resort  may  be  established.  The  actual 
summit  of  Moid  Blanc  is  at  L5,974  elevation.  The  steep 
grade  sections  are  very  similar  to  the  cableways  ascend- 
ing jibe  Wetterho.rn  and  the  Bauerkohlern,  several  illus- 
trations of  which  are  on  the  opposite  page. 

Each  car  will  be  carried  by  a  single  cable  (A,  Fig.  2), 
instead  of  two  cables,  as  originally  proposed,  as  experi- 
ments have  indicated  the  difficulty  of  distributing  the 
load  equally  on  two  cables.  The  cables  will  be  2^/6i-m. 
diameter,  composed  of  y8-in.  wires  of  crucible  steel  and 
having  a  weight  of  111/4  lb.  per  ft.  The  tension  device 
(with  a  25-ton  weight)  is  placed  at  the  lower  end  of  the 
incline,  and  is  connected  to  the  cable  by  a  chain;  two 
safety  anchor  cables  are  attached  to  the  end  of  the  main 
cable'  to  prevent  accident  if  the  chain  breaks. 

There  are  two  ears  on  each  section  (one  ascending  as 
the  other  descends),  operated  by  the  wire  hauling  cable 
B,  l/fe-in.  diameter,  weighing  2.24  lb.  per  ft.  and  having 
an  ultimate  tensile  strength  of  135,000  lb.  A  similar 
.able  Q  is  provided  for  braking;  a  clamp  brake  D  grips 
this  if  the  hauling  cable  B  should  break.  This  brake 
is  operated  through  the  pull  on  the  tail  rope  1),  releasing 
a  tripping  gear  which  operates  the  tension  rod  F.  The 
tup  of  the  suspension  frame  of  the  ear  is  shown  at 
<!.     At  the  lower  stations  the  hauling  and  brake  cables 


pass  over  large  guide  sheaves  and  then  around  the  end 
pulleys,  which  are  connected  to  the  tension  device.  The 
driving  gear  and  pulleys  are  at  the  upper  station.  All 
the  cables  and  connections  are  designed  with  a  factor 
of  safety  of  10. 

Each  ear  can  carry  24  passengers  (18  seated)  and 
weighs  four  tons  with  full  load.  It  is  attached  to  an 
overhead  truck  running  on  the  main  cable,  as  shown  in 
Fig.  2.  The  truck  has  four  grooved  wheels  carried  in 
two  separate  frames  //,  with  holding-down  springs  anil 
mechanism  ./  to  prevent  the  wheels  from  getting  off  the 
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FIG.  1.     ROUTES  OF  CABLEWAY  AND  RACK  RATTAVAY 

cable.  The  guide  sheaves  K .  'beneath  the  carrying  cable, 
engage  it  when  the  journal  boxes  of  the  truck  axles  reach 
the  bottom  of  the  vertical  slots  L  in  the  pedestals.  The 
distance  between  the  cable  and  the  guide  sheaves  is  neces- 
sary to  clear  the  cable  supports  on  the  towers.  The  speed 
will  be  about  500  ft.  per  man. 

A  government  concession  for  a  rack  railway  from 
Le  Fayet  to  the  summit  of  Mont  Blanc  was  granted  in 
1904,  and  the  first  section  was  opened  in  1009.  The  lower 
end  is  at  an  elevation  of  1903  ft.,  and  the  section-  to  the 
Gouter  Summit  is  liy2  miles  long,  with  a  rise  of  10,- 
630  ft.  The  line  is  operated  by  steam  locomotives  at 
present,  hut  is  intended  for  electric  operation.  It  hasca 
gage  of  3  ft.  3%  in.,  and  its  sharpest  curves  are  of  161 
ft.  radius.  It  is  laid  with  d0i/2-lb.  rails,  with  12  steel 
ties  to  a  rail  length  of  34  ft.  6  in.  The  rack  rails  are  of 
the  Strub  type,  in  lengths  of  11  ft.  6  in.  The  last  section, 
to  the  summit  of  Mont  Blanc  (15,800  ft.),  will  be  2.y2 
miles   long,  with  four  tunnels  aggregating  two  miw. 


FIG.  2.     CARRYING  TRUCK  OF  CAR 


Fill.   3.     DETAIL,  OF  RUNNING  GEAR 
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at  WasMnagftoia,,  Po  Co 

Retaining-wall  construction  of  somewhat  unusual  lay- 
out and  rather  ornamental  design  is  now  under  way  as  a 
part  of  the  new  Meridian  Park  at  the  northern  part  of 
Kith  St.,  Washington,  I).  C.  The  site  is  a  sharp  eleva- 
tion of  ground  rising  some  250  ft.  above  the  general 
city  level,  where  many  years  ago  there  existed  a  stand- 
pipe  which  supplied  part  of  the  City  of  Washington 
with  water.  Through  the  hill  ran  the  Washington  mer- 
idian, which  at  one  time  was  used  as  a  datum  for  ob- 
servations in  this  country,  and  therefore  the  place  re- 
ceived the  local  name,  Meridian  Hill.  About  20  years 
ago  the  extension  of  the  city  led  to  the  cutting  of  16th 
St.  through  the  hill,  and  that  street,  while  still  on  a 
rather  severe  grade,  is  now  from  30  to  40  ft.  below  the 
top  of  the  hill,  the  cut  being  in  a  stiff  clay  which  stands  al- 
most upright  even  after  the  many  years  since  the  cutting. 

On  account  of  the  sightliness  of  the  location  and  the 
growth  of  the  high-class  residential  district  in  this  di- 
rection, the  government  a  few  years  ago  purchased  the 
city  block  comprising  most  of  the  hill.  This  block  ex- 
tended from  W  St.  at  the  south  to  Euclid  St.  at  the 
north  and  from  16th  St.  on  the  west  to  15th  St.  on  the 
east,  being  about  500  ft.,  300  ft.,  1,400  ft.  and  1,400  ft. 
on  these  four  respective  sides.  It  is  the  intention  to 
build  here  an  elaborate  park  of  the  formal  type,  that 
is,  heavily  wooded,  with  gardens,  walks,  colonnades, 
fountains,  waterfalls,  etc.  As  a  part  of  this  work,  which 
is  expected  to  extend  over  a  number  of  years,  the  re- 
taining wall  on  the  16th  St.  side  is  now  being  built. 

As  shown  in  the  drawing  in  Fig.  1,  the  wall  is  in  two 
sections,  partly  to  avoid  the  necessity  of  so  high  a  wall 
as  the  total  cut  would  require  and  partly  in  order  to  per- 
mit between  the  two  walls  a  wooded  interval  which  will 
obscure  from  the  street  the  possibly  offending  expanse  of 
the  continuous  upper  wall. 

The  lower  wall  is  about  1,303  ft.  long,  there  being 
several  gate  and  stairway  openings  besides  this  length,  and 
it  varies  in  height  from  7  to  10  ft.    It  is  divided  into 


panels  about  20  ft.  long,  the  coping  for  each  panel  being 
level  and  the  next  higher  wall  rising  in  step  fashion  to 
conform  with  the  grade  of  the  street.  Fig.  2  shows  one 
of  the  completed  panels.  As  shown  in  the  section  in 
Fig.  1,  the  wall  is  of  the  gravity  type,  reinforced  slightly 
in  the  front  and  doweled  to  the  continuous  base.  The 
panels  are  first  cast  with  the  reinforcing  rods  extending 
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FIG.   1.     SECTION  THROUGH   TWO  WALLS   ON   16TH  ST. 
SIDE  OF  MERIDIAN  PARK,  WASHINGTON,  D.  C. 

out  into  the  pilaster  space,  and  the  pilaster  is  then  poured 
after  the  wall  section  is  completed. 

After  some  experimenting  both  in  drawings  and  on  an 
actual  section  of  the  wall,  the  paneling  shown  in  Fig.  2 
was  decided  upon.  The  rough  part  of  the  main-wall 
section  is  a  scrubbed  pebble  surface,  and  the  smooth 
ribbon  intermediate  parts  are  rubbed  to  obtain  that  ap- 
pearance. The  pilasters,  which  are  also  an  exposed  peb- 
ble aggregate  scrubbed  to  obtain  a  roughened  surface,  are 


FIG. 


NEAR  VIEW  OF  A  PANEL  OF  LOWER  WALL  AT  MERIDIAN  PARK 
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east  in  plaster  molds  thai  are  used  over  and  over  again. 
It  was  found  that  the  plaster  mold  gave  a  much  better 
edging  for  the  quoins  of  the  pilasters. 

The  wall  is  founded  on  the  natural  clay  and  is  drained 
both  at  top  and  bottom.  On  account  of  the  still'  grade 
down  the  bill,  no  great  trouble  is  anticipated  in  water- 
tightness,  but  the  joints  between  tbe  pilaster  and  the 
main  section  are  heavily  waterproofed  with  a  pitch-and- 
Eelt  application. 

Tbe  upper  wall  is  2cS0  ft.  long  and  varies  in  height 
from  22  to  24  ft.  It  is  set  about  2-j  Ft.  back  from  the 
front  wall  and  is  founded  on  the  clay.  As  shown  in 
Wig.  3,  tbe  earth  back  of  this  wall  stands  almost  ver- 
tically in  tbe  cut.  However,  the  wall  has  been  designed  in 
gravity  section  (Fig.  1)  to  care  for  the  thrust  of  tbe 
earth  for  the  full  height. 

Tbe  wall  is  being  built  in  12  panels,  each  about  25 
ft.  long,  with  a  close  flush  joint  between  panels.  Tin's 
joint  is  waterproofed.  The  sections  are  being  set  up 
alternately  and  the  openings  then  Idled  in.  Tbe  surface 
is  of  a  plain  rubbed  i'aee  to  agree  with  tbe  lower  wall, 


PIG.   3.     LOWER   WALL  COMPLETE   AND   UPPER  WALL 
UNDER  CONSTRUCTION 

and  tbe  toj)  of  the  wall  is  to  be  capped  with  an  orna- 
mental balustrade  of  cast  concrete. 

All  of  this  Meridian  Park  work  is  being  done  under  the 
direction  of  Col.  W.  W.  Harts,  IT.  S.  A.,  who  is  Super- 
intendent of  Buildings  and  Grounds,  District  of  Colum- 
bia. The  plans  for  the  park  were  drawn  by  George 
Burnap,  the  landscape  architect  in  Colonel  Harts'  office. 
The  original  estimates  for  the  park  improvement  aggre- 
gate $310,000,  of  which  $82,000  is  for  retaining  walls, 
$118,000  for  architectural  work,  $39,000  for  soil  and 
planting,  $25,000  for  roads  and  sidewalks,  $19,000  for 
lighting,  water  and  drainage  and  $27,000  for  contingen- 
cies. Tbe  ground  itself  cost  nearly  half  a  million  dollars. 
Tbe  contract  is  being  carried  out  by  tbe  Boyle-Robert- 
son  Construction.  Co.,  of  Washington,  D.  C. 


AS&g&BimoEiift  Yo  Wo  Co  A.  (Cskinmp 

l>v  I! knky  \V.  Taylor* 

usual  conditions  required  a  complete  system  of  sew- 
age disposal  for  the  Y.  \V.  ('.  A.  encampment  at  Alta- 
mont,  N.  Y.,  and  .the  necessarily  high  degree  of  purifi- 
cation made  imperative  a  design  that  would  utilize  local 
materials  and  avoid  as  far  as  possible  the  high  cost  of 
importing  sand  for  sand  filters. 

Tbe  Y.  W.  C.  A.  camp  at  Altamont  is  located  on  a 
slope  of  tbe  Helderbergs,  about  2  mi.  from  tbe  Altamont 
Station  and  some  100  ft.  above  the  valley  level.  Five 
buildings  have  to  be  served:  A  hospital,  the  main  build- 
ing, the  laundry,  and  two  separate  water-closet  build- 
ings for  tbe  majority  of  the  campers,  who  are  housed  in 
tents. 

Tbe  feasibility  of  installing  a  subsoil  irrigation  sys- 
tem was  first  investigated,  but  the  subsoil  was  found  to 
be  a  still'  clay,  underlain  with  rock.  Even  with  60  or 
70  lin.ft.  of  drains  per  person  served,  tbe  satisfactory 
operation  of  such  a  plant  would  be  questionable.  The 
fact  that  tbe  disposal  plant  will  not  he  used  in  winter 
was  also  an  argument  against  the  use  of  subsoil  drains, 
as  it  was  feared  that,  when  not  in  use,  the  drains  would 
be  seriously  disturbed  by  frost  during  winter  weather. 
With  a  moderate  footage  of  drain  per  person  served  by 
the  plant,  the  expense  of  installing  a  subsoil  system 
woidd  have  been  over  $3,000. 

Tbe  small  brook  receiving  the  purified  sewage  flows 
through  pasture  lands  below  the  cam])  and  is  dry  tbe 
greater  part  of  the  summer.  Sand  filters  were  thus 
required,  but  no  local  sand  could  be  obtained.  The  cost 
of  importing  sand  led  to  primary  filtration  by  a  sprink- 
ling filter,  ;i  small  sand  filter,  and  shallow  absorption 
trenches  for  the  sand-filteT  effluent. 

The  plan)  consists  of  a  small  circular  Emhoff  settling 
lank;  a  dosing  tank;  an  elliptical  sprinkling  filter  with 
two  nozzles  on  the  major  axis:  a  combination  final  set- 
tling tank  and  sand-filter  dosing  chamber,  with  two 
alternating  siphons;  three  sand  filters  %y2  ft.  deep;  2,000 
ft.  of  absorption  trenches  about  0  in.  deep  and  lying 
above  the  clay  subsoil.  The  plant  will  be  in  active  op- 
eration for  about  four  months  of  the  year.  Tbe  design 
is  based  on  an  average  population  of  "200.  The  actual 
per  capita  water  consumption  is  30  gal.  per  day,  but 
in  designing  the  filters  a  people  rate  was  used,  since 
tbe  organic  matter  to  lie  treated  is  practically  the  same 
as  in  the  case  of  a  normal  sewage  containing  about  100 
gal.  per  capita.  Tbe  Imhoff  tank  provides  0  br.  of  de- 
tention for  actual  sewage  flows.  The  sprinkling-filter 
dosing  tank  contains  about  140  gal.,  and  the  special  Mil- 
ler siphon  will  discharge  about  10  times  per  day.  The 
sprinkling  filter  is  ."» i/>  to  (i  ft.  deep  and  will  operate 
under  a  people  rate  of  1S.000  to  tbe  acre,  while  the 
actual  water  rate  will  be  less  than  000.000  gal.  per  day 
per  acre.  Tbe  dosing  chamber  for  the  sand  filters  is 
designed  with  a  capacity  below  tbe  low-water  line  of 
the  siphons,  so  that  there  still  remains  a  half-hour  de- 
tention for  tbe  sprinkling-filter  effluent.  A  deep  scum 
board  prevents  floating  matters  from  reaching  the  si- 
phons as  the  water  level  fluctuates.  Tbe  sand  filters 
will  operate  under  a  people  rate  of  5.000  per  acre  and 
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an  actual  water  rate  of  less  than  170,000  gal.  per  acre 
per  day.  One  of  the  three  heds  is  always  in  reserve, 
while  the  shear-gate  control  of  the  siphon  discharge  per- 
mits any  two  of  the  beds  to  be  used  together  in  alter- 
nation. 

As  to  the  above  rates,  it  will  be  noted  that  the  plant 
is  operated  only  in  the  midsummer  and  has  a  complete 
rest  of  eight  months  between  periods  of  'service.  The 
sewage  is  of  course  extremely  fresh  and  purely  domes- 
tic. No  lively  septic  action  is  expected  in  the  short 
period  of  operation  of  the  Imhoff  tank,  which  will  be 
completely  emptied,  at  the  end  of  the  season,  onto  one 
of  the  sand-filter  beds..  Little  deposit  will  be  thrown 
off  by  the  sprinkling  filter  except  when  the  plant  is 
first  put  into  operation  in  June,  at  which  time  the  re- 
mainder of  the  stone  coatings  from  the  last  season  will 
probably  be  flushed  from  the  filter.  The  combination 
final  settling  tank  and  sand-filter  dosing  chamber  will 
undoubtedly  intercept  some  solids  in  the  sprinkler  efflu- 
ent and  a  considerable  amount  of  coagulated  fats  and 
greases,  while  the  sewage  reaching  the  sand  filters  should 
be  comparatively  high  in  oxygen  values.  Judged  from 
the  rates  proposed  in  the  past  for  the  sand  filtration  of 
a  sprinkling-filter  effluent,  the  design  is  extremely  con- 
servative. However,  a  reasonable  amount  of  drying  and 
scraping  of  the  sand  filter  is  expected  and  has  been  al- 
lowed for. 

The  Imhoff  tank  was  built  of  field-stone  rubble.  The 
sprinkling  filter  is  exposed  for  its  entire  depth  and 
built  of  a  dry  rubble  wall  with  crushed  field  stone  as 
a  filtering  medium.  Dosing  chambers  were  built  of  con- 
crete, using  crushed  field-stone  and  imported  sand  ag- 
gregate. The  baffle  walls  (see  view)  of  the  Imhoff  tank 
consist  of  1-in.  slate  slabs,  supported  by  the  tank  walls, 
piers  and  a  diametric  wall,  the  piers  and  central  wall 
being  of  brick.  Two  men  laid  the  brick  and  placed  the 
slabs  in  two  days.  Any  other  form  of  baffle  construc- 
tion would  have  been  very  expensive  and  would  have 


required  other  than  local  labor.  The  rubble  wall  for 
the  sprinkling  filter  also  proved  very  economical.  It  pro- 
vides a  filter  aerated  throughout  its  depth  and  presents 
a  creditable  appearance. 

The  work  was  done  under  the  direction  of  the  local 
superintendent  of  the  camp  and  under  the  general  su- 
pervision of  the  engineer.  The  actual  cost  of  construc- 
tion of  the  plant,  together  with  1,500  ft.  of  6-in.  sewer, 
was  about  $1,470.  The  sand  cost  about  $2.50  per  cu.yd. 
in  place  and  was  shipped  from  Ballston.  If  a  sand  filter 
had  been  used  without  the  intermediate  sprinkling  filter, 
a  rate  of  not  over  1,000  people  per  acre  would  have  been 
permissible  with  an  institutional  plant,  and  the  sand 
alone  for  such  a  plant  would  have  cost  over  $2,500.  The 
sprinkler  filter  complete  cost  little,  as  the  local  stone 
could  be  used  for  concrete  floor,  rubble  wall  and  filter- 
ing medium. 

The  absorption  trenches  will  be  plowed  out  in  the 
shallow  topsoil  in  an  area  below  the  sand  filters.  This 
topsoil  will  absorb,  during  dry  weather,  a  considerable 
amount  of  the  plant  effluent  through  vegetable  absorp- 
tion and  evaporation.  During  dry  periods  a  further  ab- 
sorption will  take  place  in  the  bed  of  the  brook  between 
the  point  of  the  plant  discharge  and  the  pasture  lands 
below.  This  absorption  will  be  made  possible  by  the 
removal  of  solid  matter,  especially  greases  -and  fats,  which 
in  a  crude  sewage  would  waterproof  the  -absorption  area 
and  give  rise  to  deposits  and  odors.  During  wet  sum- 
mer seasons  the  plant  effluent  will  be  diluted  about  3 
to  1  by  the  flow  of  the  brook. 


Brick  and  Tile  Production  in  the  United  States  in  1914 
amounted  to  $129,588,000.  This  was  a  considerable  decrease 
from  1913,  when  the  value  was  over  $143,000,000.  The  most 
important  clay  product  is  common  building  brick,  of  which 
nearly  $44,000,000  worth  was  produced  in  1914.  The  value  of 
the  firebrick  produced  was  $16,500,000;  sewer  pipe,  $14,000,000; 
vitrified  paving  brick,  $12,500,000;  drain  tile,  $S,500,000,  and 
fire-proofing  material,  $8,400,000. 
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y  The  Forestry  Building,  constructed  at  the  Alaska- Yu- 
kon-Pacific Exposition  in  Seattle  in  1909,  the  Forestry 
Budding  of  the  Lewis  and  Clark  Fair  at  Portland,  built 
some  years  before,  and  the  Oregon  Building  at  the 
Panama-Pacific  Exposition  in  San  Francisco,  were  all 
of  the  same  type  of  construction,  having  colonnades  formed 
of  huge  logs  with  the  bark  on. 

The  one  at  Seattle,  shown  on  this  page,  became  the  prop- 
erty of  the  University  of  Washington  and  has  been  used 
as  a  museum  by  that  institution.  The  building  is  312 
ft.  long,  128  ft.  wide  and  90  ft.  high,  contains  over 
2,000,000  ft.  of  logs  and  lumber,  about  300,000  cedar 
shingles,  and  is  the  greatest  building  of  the  kind  ever  con- 
structed. There  are  126  main  columns  of  Dou-Jas  fir 
which  are  from  42  to  54  ft.  in  height,  5  to  6  ft.  in  diame- 
ter, with  an  average  weight  of  25  tons. 

The  timber  foundations  began  to  decay  a  year  or  two 

S°nnaJ!meS  J-  ^  °f  the  Great  donated 
J5,000  to  make  repairs  to  the  building.  Now  the  decay 
has  extended  to  the  columns  and  the  building  itself 

The  columns  were  first  affected  by  the  bark '  beetle. 
rmt  Trevor  Kmcaid  proposed  warming  the  building 
to  kill  them ;  while  this  seemed  to  cure  the  beetle  trouble 
it  only  accelerated  the  decay  and  rotting  of  the  columns' 
Ihe  rotting  of  the  columns  is  due  to  the  same  fungus 
that  is  found  m  lumber  piles,  favored  by  moisture  and 
debris  The  inside  rows  of  columns  in  the  building 
have  been  acted  on  much  more  rapidly  than  the  outside 
ones,  due  to  the  heating  of  the  museum.    Humphrey  of 


the  University  of  Wisconsin,  has  been  investigating  this 
class  of  fung.  and  the  cure  for  it.  The  Portland  building 
Has  been  acted  on  to- some  extent,  although  not  so  badly 
(as  it  is  not  heated) .  So  far  nothing  has  availed  to  cure 
the  trouble. 

The  various  departments  at  the  university  have  made 
reports  on  the  subject.  It  has  been  proposed  to  replace 
the  columns  by  treated  timber  ones,  and  also  to  reproduce 
the  columns  in  concrete.  The  latter  scheme  has  not  met 
with  favor  from  the  lumbermen  of  the  state,  but  that  it 
provides  a  very  pleasing  solution  is  demonstrated  by  some 
similar  reproductions  of  rustic  wood  in  arbors  on  the 
grounds  of  R.  P.  Butchart,  manager  of  the  Van- 
couver Portland  Cement  Co.,  near  Victoria,  B.  C,  where 
the  bark,  knots  and  worm  holes  are  so  faithfully  repro- 
duced as  almost  to  defy  detection 

A  report  of  Prof.  F,  O.  Eastwood,  of  the  engineering 
department,  just  filed  with  the  Board  of  Regents,  recom 
mends  that  all  rotted  caps  and  sills  be  replaced  and  the 
cavities  in  the  columns  filled  witli  concrete  to  keep  out 
the  air.  The  prevention  of  future  decay  will  probably 
be  taken  care  of  by  boring  the  columns  at  various  points 
and  injecting  sulphate  of  copper.  Some  of  the  columns 
will  be  so  treated  as  an  experiment,  as  it  will  be  of  great 
value  to  the  lumber  interests  if  some  effective  method  of 
treating  large  timbers  cheaply  to  protect  from  dry  rot  is 
found.  J 

It  may  be  remarked  incidentally  that,  however  interest- 
ing such  a  building  is  as  a  spectacle  at  an  exposition,  it  is 
lar  from  being  a  very  useful  type  of  building  for  a  uni- 
versity, so  that  its  eventual  decay  and  demolition  will  be 
no  serious  matter,  except  for  the  cost  of  replacement 
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Several  earthquake  shocks  were  felt  in  northern  Nevada 
ob  Uet.  2,  1915.  The  first  pronounced  shock  felt  in 
Reno  was  about  4  p.m.;  the  next  shortly  before  6,  and 
the  third  and  heaviest  about  10:50  p.m.  This  last 
shock  was  of  about  45  sit.  duration  and  of  intensity  VI 
according  to  the  ROssi-Forel  scale,  causing  general  awak- 
ening of  those  asleep,  oscillation  of  chandeliers,  etc.  Many 
persons  left  the  buildings  they  were  in. 

On  the  University  of  Nevada  seismograph  the  pointer 
moved  nearly  equal  amounts  in  all  directions  but  rather 
more  pronounced  easterly  and  westerly,  and  the  ehande-, 
liers  noticed  were  swinging  in  an  easterly  and  westerly 
direction.  A  report  was  circulated  the  next  day  that  the 
center  of  disturbance  was  in  the  Wasatch  Mountains  in 
Utah,  but  this  was  a  mistake.  The  fault  where  the  earth 
movement  occurred  is  located  in  north  central  Nevada, 
south  of  VVinnemucca,  and  about  1  tO  mi.  northeasterly 
from  Reno. 

It  will  be  evident  from  the  views  shown  herewith  that 
if  the  fault  bad  occurred  near  a  large  city  the  damage 


An  old  fault  scarp,  much  like  a  terrace  but  not  level, 
is  plainly  visible  for  miles  along  the  west  base  of  the 
Sonoma  range  on  the  east  side  of  Grass  Valley.  At  Hot 
Springs  near  the  low  divide  between  Grass  Valley  and 
Pleasant  Valley  this  fault  scarp  curves  out  into  the  val- 
ley a  mile  or  more  away  from  the  real  base  of  the  moun- 
tains. 

The  maximum  displacement  of  the  fault  of  Oct.  2  is 
at  Pierce's  ranch,  40  mi.  south  of  Winnemucca  and 
about  midway  of  the  fault.  Fig.  1  distinctly  shows  the 
line  of  the  fault  along  the  talus  slope  from  1  to  2  mi. 
north  of  Pierce's  ranch.  The  photograph  was  taken  from 
a  distance  of  about  2  mi. 

Eig.  2  shows  a  waterfall  of  about  10  ft.  at  Pierce's 
ranch,  created  by  the  fault.  We  were  informed  that 
about  three-fourths  of  the  water  in  this  stream  is  "new," 
coming  from  a  spring  opened  up  by  the  earthquake  about 
4  mi.  Up  the  canon  at  a  point  beyond  the  upper  spring 
that  formerly  fed  this  stream.  The  water  was  still  near- 
Ly  black  with  loamy  sediment  when  we  were  there  one 
week  after  the  earthquake.  It  is  interesting  in  this  con- 
nection to  note  that  the  State  Engineer  has  received  a 
o-reat  many  filings  since  the  earthquake  on  new  M'ater 
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1.     EARTHQUAKE  FAULT  ALONG  TALUS  AT  MASK 
OF  SONOMA  MOUNTAINS 


FIG. 


WATERFALL  OF  10-FT.   HEIGHT  FORMED 
BY  FAULT 


to  property,  and  probably  loss  id'  life,  would  have  been 
great.  Many  chimneys  and  the  end  of  one  building  were 
shaken  down  in  Winnemucca,  a  town  of  about  2,000 
population.  Several  water  tanks  along  the  Southern  Pa- 
cific railroad  were  shaken  down. 

The  writer,  in  company  with  Prof.  J.  C.  Jones,  head 
of  the  department  of  geology  of  the  University  of  Ne- 
vada, visited  the  fault  at  several  points  on  Oct.  5)  and  10, 
one  week  after  the  earthquake,  and  took  a  number  of 
photographs,  a  few  of  which  are  herewith  shown. 

Location  of  ti:e  Fault 
The  fault  extends  for  a  distance  of  25  or  :!0  mi.  along 
the  west  base  of  a  southern  spur  of  the  Sonoma  range 
of  mountains  on  the  east  side  of  Pleasant  Valley,  which 
valley  is  about  1%  to  1  mi.  wide  and  lies  in  a  direc- 
tion about  N  10°  W.  ami  S  10°  E.  The  valley  slopes 
gradually  to  the  south  and  is  bounded  on  the  west  by 
the  East  Humboldt  range  of  mountains,  commonly  called 
the  East  Range.  North  of  Pleasant  Valley  lies  a  sim- 
ilar valley,  somewhat  wider,  called  Grass  Valley,  which 
has  a  slight  slope  to  the  northward  toward  the  Humboldt 
River,  into  which  it  drains  when  there  is  sufficient  run- 
ning water  to  flow  that  far. 

University   of  Nevada, 


♦Professor  of  Civil  Engineerinj 
Reno,  Nev. 


rights  developed  in  that  part  of  the  state.  Ground  water 
and  wells  were  affected  in  some  cases  more  than  100  mi. 
from  the  fault,  many  of  these  effects  no  doubt  being 
only  temporary. 

Fig.  3  shows  the  shattered  condition  of  the  ground 
about  100  ft.  from  the  waterfall,  which  was  just  to  the 
right  of  the  picture.  The  leaning  of  the  tree  toward 
the  fault  was  caused  by  the  movement  of  the  ground  in 
which  it  grew.  The  tree  at  the  left  of  the  picture  was 
plumb. 

Fig.  4  shows  the  front  wall  of  a  dug-out  storage  house, 
or  cellar,  about  200  ft.  south  of  the  waterfall.  It  was 
evidently  too  (dose  to  the  fault  to  be  injured  seriously, 
as  only  a  few  stones  were  shaken  from  the  wall. 

Fig."  5  is  also  at  Pierce's  ranch,  and  the  vertical  dis- 
placement of  the  fault  within  the  limits  of  this  picture 
ranges  from  10  to  15  ft.  The  fence  line,  though  pulled 
in  two.  lined  up  perfectly  straight  on  opposite  sides  of 
the  fault  as  nearly  as  could  be  determined  by  the  eye, 
indicating  no  horizontal  shearing  along  the  fault. 

The  dip  of  the  "sliekenside/'  seen  at  the  bottom  of  the 
fence  post  in  Fig.  6,  was  about  54°.  This  post  belonged 
to  the  fence  shown  in  Fig.  5. 

The  wrecked  barn  shown  in  Fig.  S  is  at  Pierce's  ranch 
ami  about   700  ft.  from  the  fault.    No  other  buildings 
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at  this  ranch  were  badly  damaged,  and  in  fact  no  frame 
buildings  in  the  valley  were  seen  that  had  been  seri- 
ously damaged,  though  one  small  cabin  was  moved  about 
9  in.  on  its  foundation.  On  the  other  hand  practically 
all  the  stone-masonry  structures  in  the  yalley  were  wrecked 
except  the  one  shown  in  Fig.  4. 

There  was  a  new  concrete  house  at  Cooper's  ranch,  18 
mi.  south  of  Pierce's  and  on  the  other  side  of  the  valley, 
about  3  mi.  from  the  fault.  The  ground  under  this 
house  was  cracked,  and  the  house  was  moved  forward 
downhill  about  8  in.  The  rear  wall  hung  back  on  the 
foundation  at  the  center,  and  the  effect  of  this  on  one  of 
the  inside  partitions  is  shown  in  Fig.  7.  The  north 
wall  is  cracked  from  the  ground  to  a  window  and  above 
the  window.  The  ground,  foundation  and  house  all 
moved  together  from  the  crack  in  the  ground,  which  was 
nearer  the  rear  of  the  house  than  the  front.  An  old 
frame  house  near  the  cement  house  standing  on  posts 
about  2  ft.  high,  was  not  damaged.  The  ground  cracks 
did  not  open  up  near  it. 

The  ground  in  the  valley  near  Cooper's  ranch  and  for 
10  mi.  north  of  it  was  very  much  more  cracked  and 
loosened  up  than  in  the  northern  part  of  the  valley.  In 
many  places  our  auto  passed  over  cracks  several  inches 


FIG.   8.     BARN   WRECKED   BY  EARTHQUAKE 

at  Kennedy,  extending  over  a  period  of  two  weeks  or 
more,  but  so  far  as  known,  no  independent  fault  has 
opened  up  to  the  surface  near  Kennedy. 

This  remarkable  fault  is  interpreted  by  Professor  Jones 
as  confirming  his  ideas  of  the  origin  of  most  of  the  in- 
terior mountain  ranges  of  Nevada,  that  is,  that  they 
were  in  the  main  caused  by  faulting.  He  states  that  this 
theory  is  concurred  in  by  most  geologists  who  have  made 
a  personal  study  of  field  geology  in  this  locality. 


FIG.  3.     GROUND  CRACKS  IN  FLOOR  OF  VALLEY 
NEAR  WATERFALL 

wide  crossing  the  road,  the  vertical  displacement  being 
often  from  6  to  18  in.  From  many  of  these  cracks, 
ground  water  found  a  temporary  outlet  but  had  stopped 
flowing  in  most  cases  before  our  arrival. 

Kennedy,  a  mining  camp  on  the  east  slope  of  the  East 
Range  about  15  mi.  southwest  of  Pierce's  ranch,  was  bad- 
ly shaken  up  but  had  no  frame  buildings  wrecked.  A 
great  many  minor  quakes  followed  the  main  severe  shock 


FIG.   4.     UNINJURED  STORAGE  CELLAR  CLOSE  ! 
TO  FAULT 

The  writer  does  not  recollect  having  heard  of  another 
earthquake  fault  of  such  magnitude  occurring  so  far 
inland  (more  than  350  mi.),  though  such  faults  doubt- 
less have  occurred  within  historic  times  and  certainly  in 
geologically  recent  times.  There  are  traditions  that  a  se- 
vere earthquake  occurred  in  this  same  region  40  or  50 
years  ago,  and  it  may  have  been  at  that  time  that  one 
of  the  old  fault  scarps  still  to  be  seen  was  formed. 
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FIGS.  5  AND  6.    FENCE  CROSSING  FAULT;  TRENCH  AT  FENCE  CROSSING 


FIG.  7.  CRACK  IN  HOUSE 
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SYNOPSIS — To  check  sewage  pollution  of  the 
lower  end  of  Lake  Michigan  a  10-mi.  concrete 
sewer,  .11  to  16  ft.  in  diameter,  is  being  built  from 
Soiilli  Chicago  through  the  Calumet  district  to  a 
/lumping  station,  whence  the  sewage  will  be 
pumped  to  the  drainage  canal.  The  sewer  ami  its 
construction  methods  are  described. 

The  Calumet  intercepting  sewer  is  being  built  to  pre- 
vent the  pollution  of  Lake  Michigan  by  sewage  now 
dischargee!  into  the  Calumet  River  in  the  southern  part  of 
Chicago.  It  will  divert  all  the  domestic  sewage  of  this 
district  and  deliver  it  to  the  Sag  Canal  at  the  controlling 
works  near  Blue  Island,  whence  it  w  ill  flow  to  the  Chi- 
cago Drainage  Canal.  A  pumping  station  with  a  lilt  of 
20  ft.  and  a  capacity  of  1 .050  cu.ft.  per  sec,  near  the 
west  end  of  the  sewer,  will  raise  the  sewage  and  deliver  it 
through  2  mi.  of  outfall  sewer  to  the  canal.  The  inter- 
ceptor has  a  How  capacity  of  1,050  cu.ft.  oer  sec.  and  "-ill 
serve  an  area  of  about  10,940  acres. 

The  total  length  w  ill  he  over  10  mi.  and  the  cost  ap- 
proximately $:5,800,000.  The  location  is  shown  in  Pig.  1. 
The  sewers  in  South  Chicago,  with  the  connection  at  the 
east  end  to  the  existing  95th  St.  pumping  station,  consti- 
tute section  ISO.  1.  Sections  2  and  3  extend  from  97th  St. 
and  Baltimore  Ave.  to  Stoney  Island  Ave.  near  101st  St. 

The  sewer  will  he  of  horseshoe  section  (Pig.  2),  1  f  ft. 
wide  and  8.8  ft.  high  for  the  first  1.345  ft..  13x10.4  ft. 


FIG.  1.     MAP  OP  CALUMET  INTERCEPTING  SEWER 

for  7,745  ft.  and  then  16.5xl3-.2  ft.  to  the  end.  The  grade 
is  0.4  per  1,000  in  the  11-ft.  section  and  0.2  in  the  larger 
sections.  The  construction  is  of  monolithic  concrete, 
rein  forced  with  steel  rods  in  the  bottom  where  soft  ground 
is  encountered  and  with  rods  in  the  arch  where  the  sewer 
passes  under  railway  tracks.  Manholes  at  one  side  of  the 
arch  are  provided  at  intervals  of  about  600  ft. 


The  contracts  for  sections  \Tos.  2  and  -\  have  been  let 
to  the  Byrnes  Brothers  Dredging  and  Engineering  Co. — 
No.  2,  4,345  ft.  of  11-ft.  sewer.  $195,583;  No.  3,7,738  ft. 
of  13- It.  sewer,  .$331,882.  The  entire  work  is  under 
the  direction  of  George  M.  Wisner,  Chief  Engineer  of 
the  Sanitary  District  of  Chicago;  Langdon  Pearse,  Divi- 
sion Engineer,  and  II.  R.  Abbott,  Resident  Engineer. 
I,'.  E.  Harmon  is  the  engineer  in  charge  of  the  foregoing 
contract  sections. 

The  following  particulars  relate  to  the  construction  ol 
section  No.  3—7,738  ft.  of  13xl0.4-ft.  sewer.  This  work 
is  in  low-lying  ground,  swampy  on  the  surface  and  under- 
lain by  still'  blue  clay. 

The  arrangement  of  the  construction  plant  is  shown 
in  Fig.  •'!.    It  is  located  adjacent  to  the  New  York,  Chi- 


Chicaffo  and 
;  •■  Western 
Indiana  Rff. 


Half  Sec+ion.,  165-ft.  Sewer 


K-  -S'-  »l 

Half  Sec+ion,  13— ft.  Sewer 


FIG.  2.     CROSS  -  SECTIONS  OF  INTERCEPTING  SEWER 

cagO  &  St.  Louis  R.R.,  a  siding  from  which  serves  as  the 
material  track.  Broken  stone  is  dumped  near  one  end 
of  this  siding,  and  beyond  this  is  a  line  of  bins  (the  bottom 
of  which  is  about  level  with  the  tops  of  the  gondola  cars), 
into  which  both  sand  and  stone  are  shoveled  from  the 
ears. 

An  interesting  feature  is  the  introduction  of  a  mechani- 
cal unloader  to  replace  hand  shoveling  of  the  sand  and 
-tone:  hut  this  was  not  put  in  service  until  a  good  part 
of  the  work  was  done.  It  consists  of  a  traveling  tower 
spanning  the  supply  track  and  cars  and  carrying  a  ver- 
tical chain-and-bucket  conveyor  which  can  be  lowered 
into  the  car.  The  conveyor  delivers  the  material  to  a  hori- 
zontal belt  conveyor,  which  discharges  into  the  sand  or 
stone  bins.  This  was  designed  by  A.  B.  Sea  vein  and  has 
been  used  for  unloading  cars  at  railway  coaling  stations 
{Engineering  News,  Aug.  12,  1915). 

Concrete  materials  are  hauled  from  the  loading  bins 
alongside  the  material  track  in  %-yd.  steel  side-dump  cars 
on  an  industrial  track  of  20-in.  gage.  These  ears  were 
purchased  by  the  contractor  from  the  Panama  Canal 
and  bad  been  used  by  the  French  in  their  early  work  on 
the  canal.  They  are  of  French  make  (Decauville  type), 
with  shallow  flat-bottom  bodies,  having  a  drop  door  on  the 
(lumping  side.    The  cars  were  gaged  and  marked  to  facili- 
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laterial  for  one  hatch 


tate  loading,  each  car  eontainii 
of  concrete. 

Empty  cars  arc  pushed  by  hand  on  the  track  under  the 
bins  and  receive  stone  and  sand  through  sliding  doors 
Sometimes  stone  is  shoveled  by  hand  from  the  pile  near 
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FIG.    3.      CONSTRUCTION-PLANT   LAYOUT  CALUMET 
INTERCEPTING  SEWER 

the  hins.    The  car  then  receives  three  bags  of  cement, 
emptied  into  it  from  the  storehouse  or  from  a  box-car 
the  material  track.    Trains  of  seven  cars  are  hauled 
to  and  from  the  mixer  by  a  mule. 

CONCHET]  NG  TIJ  E  S]-;\\  EE 

A  Foote  concrete  mixer  with  steam  engine,  vertical 
boiler  and  %  yd.  drum  travels  on  a  track  along  one  side 
of  the  cut.  .Material  is  supplied  by  the  dump 'cars,  each 
car  having  stone,  sand  and  cement  for  one  charge.  The 
charging  hopper  swings  down  at  the  side  of  the  supply 
track  and  the  car  is  dumped  directly  into  it. 

The  concrete  is  spouted  into  place,  the  chute  having 
two  hinged  sections,  which  are  thrown  up  successively  to 
shorten  the  chute  as  the  concreting  approaches  the  top  of 
the  arch.  The  chute  has  a  comparatively  slight  incline 
when  the  to])  of  the  arch  is  reached,  and  men  have  to 
push  the  concrete  along  it  with  spades.  The  concrete  mix 
is  1 :  2  :  -i. 

The  specifications  allow  the  use  of  steel  or  wood  forms 
for  the  arch.  At  the  start  the  contractor  used  wood  sheets 
supported  on  steel  ribs.  The  sheets  are  built  up  of  four 
or  more  pieces  fastened  together  by  cleats.  The  arch  lag- 
ging is  2x(5  in.,  beveled,  and  well  .urease,!  on  the  outer  face 
lor  the  remainder  of  the  work,  however,  arrangements 
have  been  made  to  try  the  Hydraulic  Pressed  Steel  Co 's 
forms,  consisting  of  steel  ribs  and  wood  panels  faced  with 
steel  plate.  The  invert  is  built  in  wood  forms  ami  is 
poured  first,  in  lengths  of  about  25  ft.  at  a  time  Uter 
this  has  set  for  -21-  hr.,  the  steel  ribs  of  the  arch  forms 
are  erected  upon  it.  The  sides  ami  arch  are  poured  at 
one  time. 


Excavating  and  Backfilling  the  Teenc 
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«>l  the  sides  are  done  by  shovels  and  mattocks.  Timber 
sheeting  in  6-ft.  lengths  is  placed  at  the  sides  j„  the. 
bottom  of  the  cut  and  held  by  cross-timbers  and  trench 
braces.  The  spoil  hank  is  along  one  side  of  the  cut, 
and  a  backfiller  travels  along  the  center  line  of  this  hank. 
This  machine  was  rigged  up  on  the  work  and  consists  of 
a  steam  derrick  traveling  on  rollers  and  having  a  50-1'! 
boom  with  1%-yd.  -rah  bucket. 

The  west  end  of  the  section,  where  work  was  com- 
menced, is  just  north  of  Lake  Calumet.  A  ditch  was  dug 
lor  drainage  purposes  and  serves  to  bring  water  to  a  pump 
house,  from  which  it  is  delivered  to  a  pipe  extending  along 
the  cut  to  supply  the  tanks  of  the  mixer,  excavator  and 
hack  filler. 

Postage  Railway  aim  Casaada 

A  portage  railway  on  Grand  Island  in  the  Athabasca 
River,  Canada,  is  said  to  show  a  profit  of  -$1,000,000  in 
60  years"  service,  while  its  cost  (including  equipment) 
was  less  than  $1,000.  The  railway  is  i  (  mi.  long  and  en- 
ables river  traffic  to  avoid  dangerous  rapids  It  was 
built  by  the  Hudson  Bay  Co..  which  owns  it,  and  serves 
to  handle  the  freight  and  provisions  going  in  to  supply  the 
fur  traders  ami  prospectors  and  to  carry  the  valuable 
outward  shipments  of  furs,  etc. 

The  track  consists  of  strap  or  bar-iron  rails  on  wood 

stringers  laid  upon  w  1  ties.    The  equipment  consists 

ol  two  flat  cars.  The  freight  rate  is  $2.50  per  ton,  the 
men  handling  their  own  goods  and  shoving  the  cars  almc 
the  line.  One  man  collects  the  money  and  keeps  the  line 
in  repair. 

A  scow  going  inland  (downstream)  lands  its  car<»o 
at  the  upper  end  of  the  island  and  then  goes  down  the 
rapids  m  about  70  sec,  The  vertical  descent  is  about  65 
It.  In  the  quiet  (but  swift)  water  below,  the  crew  hold 
the  boat  with  the  oars  till  they  can  pick  up  a  timber 


ihe  excavation  is  done  by  a  steam  dragline  excavator 
traveling  ahead  along  the  center  line  of  the  work  ami 
operating  a  2-yd.  bucket.  It  makes  a  cut  about  40  ft  wide 
P  top,  V.)  tt.  wide  on  the  bottom  and  15  ft.  deep  with 
the  lower  part  of  the  sides  practically  vertical.  The  ma- 
terial is  a  peat  formation  on  top.  the  rest  of  the  cut  henm 
m  stiff  blue  clay  which  has  very  little  water  and  makes 
bard  digging.    The  leveling  of  the  bottom  and  trimmim- 


PORTAGE   RAILWAY   ON  GRAND  ISLAND 
ATHABASCA  RIVER 

thrown  out  from  shore  and  attached  to  a  light  line.  With 
this  a  heavier  cable  is  pulled  out,  and  the  boat  then  hauled 
to  shore  for  reloading.  A  boat  coming  out  upstream 
is  ether  taken  through  the  rapids  by  tracking  or  is  hauled 
across  on  the  railway.    The  charge  for  the  latter  is  $10. 

fori  iT?'  L*b°r  I'aw  '»  Portugal  has  been  enacted  calling 
toi  a  10-hr.  day  in  mercantile  establishments,  7  hr.  in  banks 
and  business  offices,  10  hr.  in  general  industries  and  8  hr 
m  shops  or  works  under  the  immediate  supervision  of  the' 
state  or  m  underground  work,  as  mining,  and  in  industrial 
worKa  dealing  in  poisonous  or  unhealthful  materials.  Other 
sections  of  the  law  provide  for  inspection  of  premises,  limit 
the  amount  of  night  work  and  overtime  and  specifv  the  rate 
or  pay  for  overtime: 
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SUsiiadlpn^p©  aim  4©  Inlouas3® 

By  George  A.  Sampson* 

A  reinforced-eonerete  standpipe  141/2  ft.  in  inside 
diameter,  about  40  ft.  high  and  of  50,000-gal.  capacity 
was  recently  completed  at  Merrimack,  N.  H.,  in  less  than 


x^IG.  1.    DETAILS  OF  50,000-GAL.  REINFORCED-CONCRETE 
STANDPIPE,   MERRIMACK,   N.  H. 

5  days.  Instead  of  building  the  structure  in  successive 
rings  of  concrete,  the  pouring  was  done  in  one  continu- 
ous operation,  which  lasted  just  391/2  hr. 

The  illustration  shows  the  essential  dimensions.  The 
maximum  tensile  stress  in  the  concrete  at  the  bottom  of 
the  cylindrical  wall,  assuming  the  concrete  to  take  the 
entire  pressure,  is  155  lb.  per  sq.in. ;  in  the  steel,  if  it 
takes  the  pressure  alone,  14,200  lb.  per  sq.in.  With  both 
concrete  and  steel  taking  the  pressure  the  stresses  are  140 
and  1,400  lb.  per  sq.in.  respectively. 

♦Civil  Engineer,  14  Beacon  St.,  Boston,  Mass. 


A  clean,  well-graded  sand  was  obtained  in  the  excava- 
tion for  the  standpipe.  Briquettes  made  of  this  sand 
compared  with  those  made  of  standard  Ottawa  sand  had 
a  tensile  strength  of  105.4%  and  88.3%  of  the  latter  for 
the  7-  and  28-day  periods  respectively.  The  coarse  aggre- 
gate was  gravel  obtained  from  a  ditch  about  1  mi.  distant, 
screened  to  give  stone  varying  in  size  from  14  to  2y2  in. 
The  gravel  was  washed  at  the  time  concrete  was  being 
mixed  by  a  stream  from  a  hose  and  buckets  of  water 
poured  over  wheelbarrows  with  perforated  bottoms.  Con- 
crete for  the  wall  was  mixed  1:  iy2:  3. 

After  the  excavation  was  completed,  the  first  step  in 
construction  was  the  placing  of  a  2-in.  layer  of  concrete 
as  a  working  base  to  aid  in  the  erection  of  the  floor  rein- 
forcement and  outside  form.  The  outside  form  was  then 
erected  to  within  a  foot  of  the  top  and  thoroughly  braced 
to  eight  long  telephone  poles,  erected  around  the  circum- 
ference and  tied  together  and  cross-braced  to  insure  rigid- 
ity. The  next  step  was  the  placing  of  the  steel  reinforce- 
ment in  the  floor  and  wall.  In  the  meantime  the  entire 
inside  form  was  constructed  in  sections  8  ft.  in  height 
and  in  10-ft.  circular  segments,  ready  for  instant  erection. 

The  mixing  was  done  by  hand,  each  batch  being  turned 
over  at  least  six  times  in  addition  to  the  various  opera- 
tions of  placing  the  concrete.  After  mixing,  the  concrete 
was  elevated  by  means  of  a  swivel  hoist  operated  by  two 
horses  and  (lumped  upon  a  platform  at  the  top  of  the 
structure  (see  Fig.  2).  It  was  then  dropped  through  a 
wooden  chute  upon  an  inside  working  platform  resting  on 
top  of  the  forms  of  each  section  as  the  work  advanced. 
From  this  platform  the  concrete  was  deposited  in  the 
forms  by  shovels  and  thoroughly  spaded. 

The  floor  was  poured  on  a  Friday  afternoon  and  the 
first  section  of  the  inside  forms  was  erected  on  Saturday. 
No  bolts,  wires  or  other  ties  that  would  remain  in  the 
concrete  were  used  to  secure  the  forms.  The  concreting 
of  the  wall  was  started  at  4 :30  a.m.  on  Monday.  During 
the  day  two  8-ft,  sections  were  completed  and  another 
section  of  forms  was  erected,  which  was  filled  during  the 


FIG.    2.     STANDPIPE   UNDER   CONSTRUCTION  AT 
MERRIMACK.  N.  H. 
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night.  The  remaining  two  sections  were  finished  at 
s  p.m.  the  following  day,  thus  making  3dy2  hi:  the  total 
time  for  concreting  the  entire  wall  of  the  standpipe.  At. 
no  stage  during  the  easting  of  the  wall  did  an  hour  elapse 
hetween  successive  layers  of  concrete,  which  was  well 
within  the  tune  of  initial  set.    The  coping  course  and 


FIG.  3.    COMPLETED  STANDPIPE;  14^x40  FT.  50,000-GAL 
CAPACITY;   MERRIMACK,  N.  H. 

roof  were  constructed  Thursday  afternoon,  so  that  the 
whole  structure  was  completed  in  five  working  days. 

The  outside  forms  were  removed  on  the  following  Sun- 
day and  the  surface  was  wetted  and  rubbed  with  a  car- 
borundum block  to  present  a  uniform  appearance,  after 
which  a  thin  brush  coat  of  cement-grout  was  applied  and 
the  surface  again  rubbed  with  the  carborundum,  followed 
by  a  dry  brush.  The  total  cost  of  the  above-cited  treat- 
ment of  the  outside  surface  was  about  $20.  As  soon  as 
the  finishing  was  completed  the  wall  was  wetted  and  kept 
moist  for  a  period  of  two  weeks. 

_  The  standpipe  was  filled  30  days  after  the  wall  was 
finished  and  the  only  leak  was  about  halfway  up  for  a 
distance  of  15  ft.  horizontally,  where  improper  spading 
gave  a  slightly  porous  concrete,  which  was  noted  on  the 
removal  of  the  forms.  There  were  also  a  few  small  damp 
spots  about  i  in.  in  diameter,  which  were  not  visible  leaks 
and  were  allowed  under  the  terms  of  the  contract. 

The  water  was  drawn  off  and  the  inside  surface  at  the 
plane  of  leakage  and  wherever  any  dampness  appeared  on 
the  outside  was  treated  with  waterproofing  materials  man- 
ufactured by  the  Arco  Co.,  of  Cleveland,  Ohio.  About 
400  sq.ft.  was  waterproofed,  at  a  cost  of  $23  for  materials 
and  labor.    The  tank  was  refilled  and  was  found  to  bo 


water-tight.  Pig.  :>>  shows  the  finished  standpipe  filled 
with  water. 

The  contract  included  a  deferrization  plant  and  laying 
of  water  mains  for  the  water-supply  of  Merrimack.  Rob- 
ert Spurr  Weston  was  consulting  sanitary  engineer  for 
the  W.  II.  McElwairj  Co.,  owner  of  the  water-works. 
The  contractor  was  the  M.  W.  Allen  Construction  Co.. 
of  Walpole,  Mass.  R,  E.  Whitney  was  resident  engineer 
and  the  writer  was  responsible  for  the  design  and  con- 
struction of  the  standpipe.  The  contract  price  for  (he 
monolithic  standpipe  was  $1,821,  which  was  $175  more 
than  the  price  originally  agreed  on  for  a  structure  built 
in  the  usual  manner  of  successive  l-ft.  rings. 


*sv^p|!>©  Sawnimgl  Sim 
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By  J.  P.  Sartz* 

The  following  method  of  construction  has  enabled 
me  to  save  a  considerable  amount  of  steel  on  roofs  of 
factory  buildings  and  may  be  applied  to  any  roof  or 
floor  where  the  beams  rest  on  top  of  the  girders. 

Let  me,  for  an  example,  take  a  roof  with  trusses  20 
ft.  on  centers.,  purlins  5  ft.  apart,  carrying  a  load  of 
75  lb.  per  sq.ft.  Using  the  ordinary  method,  the  pur- 
lins would  be  20-in.  channels,  201/.  lb.  per  ft.,  as  shown 
in  Fig.  1.  My  method.  Fig.  2,  reduces  the  distance  be- 
tween supports  to  16%  ft.  by  cantilevering  a  9-in,  21- 
11).  I  on  both  sides  of  the  truss,  making  it  possible  to 
use  a  9-in.  W/^-lb.  channel.    The  purlins  for  the  end- 
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FIGS.  1  AND  2.     ORDINARY  AND  CANTILEVER 
ARRANGEMENT  OF  PURLINS 

panels  will  be  9-in.  2Mb.  Ps,  cantilevering  1  ft.  '.)  in. 
over  the  first  truss. 

Certain  points  about  this  kind  of  construction  may  at 
first  glance  look  doubtful,  but  careful  calculations  prove 
it  to  be  perfectly  safe  and  sound,  ami  the  economy  of 
it  is  of  course  self-evident. 

On  the  roof  of  a  building  80x240  ft.  I  saved  over 
11  tons  by  using  this  method. 

[Cantilever  purlins  are  the  regular  thing  in  German 
structural  practice — or  were  before  the  war.  The  us- 
ual arrangement  is  to  make  alternate  bays  cantilever  and 
suspended  spans,  thus  making  the  short  piece  of  Fig.  2 
part  of  the  one  adjoining  span.  Cantilever  construction 
is  considered  preferable  to  relying  on  continuity.  In  the 
United  States  purlins  are  always  proportioned  lor  simple- 
span  bending,  though  often  placed  in  lengths  covering 
several  bays. — Ed  [tor.] 


*Chief  Structural  Engineer.  North 
Standard  Oil  Co.,  Shanghai,  China. 
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By  Abthue  M.  Shaw* 


In  the  examination  of  marsh  lands  in  the  lower  Mis- 
sissippi Delta  with  a  view  to  their  reclamation  for  agri- 
cultural purposes,  the  engineer  often  has  occasion  to 
make  a  detailed  study  of  the  soil  and  subsoil  conditions. 
These  have  a  bearing  not  only  on  agricultural  problems, 
but  also  on  the  design  and  location  of  levees,  canals  and 
pumping  stations.  For  the  purpose  of  making  such  ex- 
aminations the  writer  has  had  occasion  to  make  frequent 
use  of  two  devices  which  are  especially  well  adapted  to 
local  conditions.  It  is  not  claimed  that  either  device  is 
original  with  the  writer;  in  fact  the  soil  auger  in  some 
form  or  other  is  used  in  all  sections  of  the  country. 

Soil  Augee  foe  Taxing  Samples  Below  Surface 

The  economical  construction  of  satisfactory  levees  re- 
quires that  an  examination  of  the  soil  be  made  at  fre- 
quent intervals  along  the  proposed  route.  Usually  this 
will  not  require  examinations  to  depths  exceeding  8  or 
10  ft.  For  this  purpose  an  auger  that  will  retain  sam- 
ples from  various  depths  is  most  convenient.  A  satis- 
factory outfit  used  by  the  writer  comprises  the  following 
material : 

One  1%-in.  Snell  ship  auger  with  screw.  Upset  stem,  cut 
off  to  18  in.  overall,  and  thread  upset  end  for  %-in.  standard 

pipe. 

One  length  %x6-in.  galvanized  pipe.    Thread  both  ends. 
Four  lengths  %  in.  by  2-ft.  galvanized  pipe.    Thread  both 
ends. 

Two  lengths  %x3-in.  galvanized  pipe.  Thread  one  end. 
Eight  %-in.  galvanized-iron  sleeve  couplings. 
One  %-in.  galvanized-iron  tee. 
Two  8-in.  Cochran  or  Stillson  pipe  wrenches. 
All  pipe  threads  to  be  cut  full  standard  depth,  rubbed  free 
from  slivers  and  heavily  greased. 

The  tee  with  the  two  3-in.  lengths  of  pipe  forms  a 
handle  for  turning.  In  use,  the  auger  is  shoved  down 
without  turning  to  the  elevation  from  which  a  sample  is 
desired,  a  few  turns  are  made  with  a  slight  pressure  on 
the  stem  and  the  auger  withdrawn.  The  single  worm 
auger  specified  has  been  found  especially  satisfactory  in 
retaining  samples,  which  may  be  secured  with  ease  from 
muck,  clay  or  sandy  clay  soils.  By  careful  manipulation 
and  some  experience,  sand  samples  may  be  secured  from 
moderate  depths;  but  thick  strata  of  sand,  especially 
where  water  is  present,  cannot  be  sampled  satisfactorily 
with  an  auger.  In  hard  formations  it  is  of  course  nec- 
essary to  bore  down  for  the  entire  distance. 

For  convenience  in  transportation  to  points  where  only 
a  moderate  number  of  borings  is  to  be  made,  an  addi- 
tional stem  and  handle  are  made  of  %-in.  pipe  and 
fittings,  using  a  I4x%-in.  reducer  at  the  auger  and  cut- 
ting the  %-in.  pipe  into  lengths  for  packing  into  a 
grip.  The  heavier  pipe  is  recommended  for  ordinary 
use,  especially  where  many  snakes  may  be  encountered. 
The  cost  of  the  single  outfit  with  %-in.  pipe,  wrenches, 
etc.,  will  be  about  $5. 

Special  Sampler  foe  Deepee  Borings 

In  making  deeper  borings  for  investigating  foundation 
conditions,  a  more  elaborate  device  is  employed.  This 
is  illustrated  by  the  accompanying  cut.  In  use,  the  steel 
plunger  is  screwed  to  the  18-in.  length  of  1/2-in.  pipe 
and  slipped  to  the  bottom  of  the  brass  "core  barrel." 
Brass  pipe  is  used  for  taking  the  sample,  as  it  runs  true 
to  bore  and  an  accurate  fit  of  plunger  may  be  secured. 

♦Consulting  Engineer,  Hibernia  Building,  New  Orleans,  La. 


The  instrument  is  forced  clown  into  the  ground  and  suc- 
cessive lengths  of  the  1%-in.  and  y2-h\.  pipe  added  until 
the  desired  depth  is  reached,  when  the  plunger  is  with- 
drawn far  enough  to  insure  clearing  the  slot  cut  in  the 
core  barrel.  In  soft  material  the  suction  resulting  from 
a  sudden  withdrawal  of  the  plunger  will  cause  the  bar- 
rel to  fill  to  the  top  of  the  slot,  but  in  harder  material 
it  is  necessary  to  rotate  the  larger  pipe  by  using  a  pipe 
wrench,  the  lip  on  the  brass  pipe  shaving  off  a  sample. 
Care  should  be  exercised  to  see  that  the  slot  is  fully 
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SHAW'S  SPECIAL  SOIL,  SAMPLER 

covered  by  the  plunger  until  ready  to  take  a  sample; 
otherwise  the  exact  location  from  which  the  sample  is 
taken  will  be  in  doubt. 

If  much  work  is  to  be  done  it  will  be  found  conven- 
ient to  erect  a  staging  from  which  the  pipe  may  be 
handled.  By  providing  a  short  length  of  l^-in.  pipe 
with  a  driving  head  a  moderate  amount  of  driving  may 
he  done  to  pass  through  sand  or  other  hard  strata.  Black 
iron  pipe  is  specified  for  the  outer  casing  as  it  is  stronger 
than  galvanized  pipe  and  less  likely  to  break  off  at  the 
joints.  Samples  have  been  taken  from  a  depth  of  40  ft. 
with  a  device  of  this  nature.  This  equipment  may  he 
secured  at  almost  any  well-stocked  machine  shop  at  a 
cost  of  $15  to  $20. 


m  mag 
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A  series  of  chutes  was  employed  recently  to  unload 
concrete  drain  tiles  from  barges  along  the  Illinois  bank 
of  the  Mississippi  Eiver.  A  mast  was  erected  on  the 
deck  of  the  barge,  and  a  chute  extending  to  the  bank 
was  hoisted  to  an  inclination  which  would  allow  the 
tiles  to  slide  on  the  greased  runners.  Another  mast 
was  placed  at  the  foot  of  the  first  chute,  and  another 
chute  was  hoisted  high  enough  so  that  the  tiles  could 
slide  to  a  point  farther  up  the  slope  of  the  bank.  At 
the  foot  of  this  second  chute  another  mast  and  chute 
were  placed,  so  that  the  tiles  in  the  third  slide  reached 
the  top  of  the  bank.  The  chutes  usually  were  placed 
about  breast  high  to  a  man,  so  that  a  man  could  lift 
the  tiles  into  the  chutes  and  start  them  on  their  way 
up  the  bank.  At  each  point  of  pause  another  man  picked 
up  the  tiles  and  placed  them  on  the  next  chute.  To  load 
the  barges  only  one  run  of  chutes  was  necessary.  The 
illustrations  show  the  method  of  loading. 

Tiles  were  loaded  on  90-ton  barges  by  the  Zeidler 
Concrete  Pipe  Co.,  of  Muscatine,  Iowa,  and  the  barges 
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were  towel  down  stream  about  11  mi.  from  Muscatine 
to  the  unloading  point,  which  was  in  Mercer  County, 
111.  After  unloading,  the  tiles  were  transported  inland 
several  miles  by  wagon  and  placed  along  drainage  ditches. 

Extensive  farm-drainage  work  is  under  way  in  this 
county  on  the  lands  of  the  Mueller  Lumber  Co.,  Zeigler 
Bros.,  and  M.  P.  Bomke.    Seventy-five  miles  of  6-in. 


spring  on  the  site  of  the  new  building.  The  mortar  used 
was  of  portland  cement  and  sand,  with  proportions  about 
1 :  4. 

Following  the  completion  of  the  wall,  the  earth, 
consisting  of  yellow  clay,  was  fdled  in  back  of  the 
wall  even  with  the  top;  but  on  account  of  its  dryness  and 
the  expectation  of  soon  connecting  the  wall  to  the  main 


TYPE  OF  SKID  WAY  USED   FOR  HANDLING  TILES;  LOADING  FROM  CARS  TO  BARGE 


to  22-in.  tiles  are  being  laid.  The  drainage  system  was 
laid  out  and  is  being  constructed  by  the  Central  States 
Engineering  Co.,  of  Muscatine,  of  which  C.  H.  Young 
is  chief  engineer. 

B 

Wti  Mot  ®s,  Fs^SSuaif5© 
By  J.  E.  Smith* 
An  interesting  little  piece  of  emergency  work  was  ac- 
complished late  in  the  summer  of  this  year  by  Freeman  & 
Brooks,  contractors  on  the  Illinois  Building,  Champaign, 
111.,  in  restoring  to  an  upright  position  a  17-in.  brick  wall 
of  rectangular  section  which  had  been  tipped  over  by 
earth  pressure  to  a  degree  which  to  the  layman  looked  like 
failure.  Spectators  of  apparently  much  intelligence  along 
other  lines  than  engineering  were  heard  discussing  the 
wall  "failure,"  and  the  conclusions  arrived  at  would 
surely  have  been  discouraging  to  the  contractor  had  they 
reached  his  ear.  Their  unanimous  verdict  was  that  the 
wall  was  a  total  wreck  and  should  be  torn  down  and 
rebuilt. 

The  wall  in  question  was  not  a  part  of  the  foundation 
wall  of  the  building  but  was  located  a  few  feet  outside 
of,  and  parallel  to,  the  line  of  the  building  to  serve  as  a 
retaining  wall  to  carry  the  concrete  sidewalk  of  the  street 
and  also  to  form  the  outer  wall  of  an  extension  of  the 
isement  a  few  feet  under  the  street.  The  plans  called 
for  buttress  walls  at  intervals  of  about  20  ft.,  connecting 
with  the  side-wall  columns  of  the  building,  but  these  had 
not  been  started  at  the  time.  The  wall  was  10V2  ft.  high, 
120  ft.  long,  with  returns  at  the  ends  extending  to  the 
line  of  the  building,  and  weighed  approximately  46  tons. 
It  was  set  upon  a  concrete  footing  25  in.  wide,  and  the 
masonry  consisted  of  common  hard-burned  brick  recov- 
ered from  the  ruins  of  the  old  building  which  burned  last 


*S05  Indiana  Ave.,  Urfcana,  111. 


building  with  the  buttress  walls  at  the  columns,  sufficient 
precaution  was  not  taken  to  provide  against  excessive 
earth  pressure  on  the  back  of  the  wall.  Unfortunately 
several  days  of  heavy  rainfall  followed,  and  the  backfill 
settled  about  12  in.,  becoming  practically  a  fluid.  The 
consequent  heavy  pressure  broke  the  bond  between  wall 
and  footing  and  tipped  the  wall  forward  toward  the  build- 
ing until  it  was  6°  out  of  plumb,  the  top  having  moved 
about  14  in.  A  large  crack  developed  at  each  end,  run- 
ning from  the  bottom  corner  near  the  return  diagonally 
upward  to  the  top,  making  an  angle  of  approximately  26° 
with  the  footing — about  a  2  to  1  slope.  The  portion  be- 
tween these  cracks  tipped  forward  as  a  single  piece  and 
remained  perfectly  intact,  which  was  remarkable  in  view 
of  the  fact  that  the  average  length  was  100  ft.  and  the 
weight  approximately  38  tons.  It  indicated  either  a  uni- 
formly strong  bond  developing  during  the  interval  after 
the  wall  was  completed,  which  was  about  two  weeks,  or  a 
very  uniform  distribution  of  the  earth  pressure,  acting 
practically  as  a  perfect  fluid,  or  both.  The  ends  of  the 
wall  next  to  the  return  remained  vertical  and  showed 
only  minor  cracks  near  the  top. 

"The  movement  of  the  wall  was  checked  by  placing 
against  its  face  five  struts  spaced  about  20  ft.  apart.  The 
line  of  the  center  of  gravity  had  not  fallen  outside  of  the 
base,  so  that  when  the  backfill  was  removed,  relieving  the 
earth  pressure,  the  wall  settled  back  about  one-third  the 
way  toward  an  upright  position.  The  mud  was  then  thor« 
oughlv  washed  from  beneath  the  wall  and  a  rich  cement 
mortar  flushed  in.  Five  small  hand  jacks  placed  at  the 
struts  brought  the  leaning  wall  back  to  its  upright  posi- 
tion, still  intact,  in  less  than  three  hours'  time.  The 
diagonal  cracks  were  grouted  and  pointed  up  and  the 
back  of  the  wall  given  a  waterproof  coating  of  asphalt. 
So  far  as  strength  and  appearance  were  concerned  the  wall 
was  as  good  as  ever,  and  the  cost  was  a  small  part  of 
what  it  would  have  been  if  the  wall  had  been  rebuilt. 
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By  W.  \Y.  ( i  RUBER* 

The  following'  data  were  compiled  during  1913-14 
while  the  writer  was  employed  by  the  Baltimore  &  Ohio 
Southwestern  R.R.  on  a  survey  of  the  Ohio  division,  from 
Oakley  to  Athens,  Ohio.  This  work  was  done  with, a 
twofold  purpose  in  view — to  furnish  the  real-estate  de- 
partment with  a  complete  and  aptodate  set  of  right-of-way 
maps  and  to  supply  the  maintenance-of-way  department 
with  revised  operating  maps. 

To  meet  the  requirements  of  both  departments,  it  was 
necessary  to  locate  all  right-of-way  and  old  land  lines, 
also  all  yards,  sidings,  tracks,  signals,  bridges,  buildings 
and'other  improvements  on  and  adjacent  to  the  company's 


were  found  which  proved  to  he  very  valuable  in  plotting 
the  right-of-way.  Lines  dividing  right-of-way  parcels 
that  could  not  he  established  from  the  original  fences  or 
some  trace  of  them,  and  were  not  monumented,  were 
plotted  from  deeds  and  old  records,  or  were  marked  in- 
determinate on  the  maps. 

Parallel  sidings  were  located  by  offsets,  and  spurs  not 
parallel  by  deflections.  Buildings  and  other  structures 
were  tied  in  by  pluses  and  right-angle  offsets,  if  prac- 

TABLE  1.    COST  DATA  FOR  NEW  MAPS 
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property,  or  on  that  of  industries  or  other  property 
by  the  railroad. 

A  complete  detailed  survey  was  necessary  except  for 
mi.  of  track  recently  reconstructed.  The  chaining 
was  all  done  on  the  right-hand  rail  of  the  eastbound  main 
track,  each  station  being  marked  with  white  lead  on  the 
outside  of  the  hall  of  the  rail  and  every  tenth  station 
painted  over  the  ball  and  web  and  numbered.  Curve  de- 
flections were  taken  on  the  center  line  at  each  station. 
Track  centers  were  located  by  a  rod  of  such  length  that 
when  one  end  was  placed  against  the  web  of  the  rail,  the 
other  end  was  on  the  center  line.  On  turning, points  this 
rod  was  applied  to  both  rails  and  a  tack  placed  at  the 
average  point.  Curves  were  run  until  well  beyond  the 
P.T.,  and  the  angle  turned  to  the  tangent. 

To  locate  land  and  street  lines,  etc.,  where  pluses  were 
not  required  closer  than  about  two  or  three  tenths  of  a 
foot,  the  intersections  with  the  center  line  were  made  by 
holding  a  plumb-bob  over  the  gage  of  the  rail,  sighting 
over  the  string  and  moving  until  the  string  coincided 
with  the  intersecting  line.  After  an  intersection  was 
made  on  both  rails,  the  left-hand  point  was  transferred 
to  the  right-hand  rail,  and  the  plus  taken  to  the  middle 
point  between  the  marks.  The  angles  were  turned  from 
the  intersection  with  the  rail  on  tangents,  ami  on  curves 
were  turned  from  the  intersection  with  the  center  line 
to  a  backsight  at  the  farther  of  the  adjacent  points  on 
the  curve. 

In  many  places  original  line  fences  had  been  removed. 
Here  a  careful  search  was  made,  and  often  corner  stones, 
a  line  of  old  stubs  of  posts  or  post  holes  were  found  and 
located  by  plus  and  angle.  If  no  better  evidence  than 
the  general  appearance  of  the  ground  was  found  to  show 
the  location  of  the  line,  it  was  located  approximately,  so 

FORM  FOB  SHOW  ING  DEED  REFERENCES  ON  MAPS 


Item 

Survey 

Drafting 

Total 

Actual  work  

«3,oio  oo 

$1,043  00 

S4.059.00 

Actual  work.  p<T  mile 

20  93 

7.24 

28.17 

Supervision  

032 . 00 

218  00 

850  00 

Supervision,  per  mile 

4 . 39 

1 . 51 

5.90 

W^ork  and  supervision 

3,048.00 

1,201 .00 

4,909.00 

Work  ami  supervision, 

per  mile  

25  32 

8.75 

34  07 

TABLE  2. 

COST  DATA 

FOR  REVISING  OLD  M.APS 

Item 

Survey 

Drafting 

Total 

Actual  work  

S80.00 

$103  00 

SI 83  00 

Actual  work,  per  mile 

8.33 

10.73 

19  00 

ticable,  or  by  angles  and  distances  from  points  on  the 
center  line.  Right-of-way  fences,  creeks,  roads,  etc.,  were 
usually  located  by  taking  the  distance  at  each  fifth  station, 
or  closer,  to  a  point  in  a  line  at  right  angles  to  the  center 
line. 

In  towns  the  usual  procedure  was  to  establish  the  center 
line  and  locate  intersecting  street  lines,  then  make  a 
closed  traverse  with  adjacent  streets,  the  center  line  ami 
the  first  street  parallel  to  the  track.  Angles  were  turned 
three  times  and  the  traverse  made  to  close  within 
one  minute.  The  streets  and  center  line  were  roughly 
plotted  to  scale  in  a  cross-section  notebook  and  the 
details  then  tilled  in.  Through  yards  and  division  points, 
spur  tracks  on  which  deflections  were  necessary  usually 
served  as  base  lines  to  tie  in  structures,  etc.;  otherwise 
random  lines  conveniently  located  were  used. 

As  soon  as  practicable,  1,000-ft.  markers — 2-in.  square 
cast-iron  pins  :!  ft.  long,  with  the  thousand  number  cast 
oil  the  side — were  set  on  the  sod  line  opposite  the  1,000-ft. 
points,  so  that  the  stationing  would  be  maintained  for 
future  surveys. 

New  maps  were  plotted  except  for  one  section  of  9.6 
mi.,  where  a  set  of  reconstruction  maps,  on  a  scale  of 
1  in.  =  100  ft.,  was  traced.  The  curves  on  this  section 
were  traversed  and  new  pluses  taken  so  as  to  make  the 
stationing  conform  to  the  new  system.  All  maps  were 
made  on  sheets  2  1  in.  in  width  and  from  10  to  14  ft.  in 
length,  as  convenient,  and  were  plotted  to  a  scale  of 
1  in.  -  -  200  ft.,  except  through  yards,  terminals  and 
towns,  where  a  100-1't.  scale  was  used.  Through  some 
of  the  smaller  villages  the  map  was  also  made  on  the 
200-ft.  scale  to  avoid  breaking  the  continuity,  and  in 


No. 
1 


Document 
War.  deed 
Q.  C.  deed 

Release 

Condemnation 


TABLE  3. 

Date  Grantor 
July     0,  1818  .las.  Smith 
May    7,  1848  G.  F.  Smith 
Sept     1 ,  1849  S.  T.  Smith 


B.  &  O. 


W.  R.R. 


lith 


Grantee 
M.  &  C.  R.R 
B.  <i  P.  R.R 
XL  &  C.  R.R 
M.  &  C.  R.R 


Recorded 

Vol.       Page       Consideration        Section  Township  Co 

10         431  $500  33  Scioto  Ross 

12         231  100  31  Scioto  Ross 

'  G  402  SI  a'  .    attic  guards        1  Madison  Brown 

Jdg.  Bk.4  3111  $420  3  Madison  Brown 


Remarks 


Com.  Pleas  Court  No. 
No.  4201,  Sept.,  1849 


noted,  then  checked  with  the  old  records  ami  deeds  by  the 
draftsman. 

No  attempt  was  made  to  run  out  right-of-way  lines, 
but  all  fences  and  buildings  adjacent  to  the  railroad 
property  were  located  and  existing  encroachments  deter- 
mined from  the  maps.  A  Aery  careful  search  was  made 
fox  any  property  and  center-line  monuments,  and  many 


♦Cincinnati    Ohio;   Abstractor,  Valuation  Department, 
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Cin- 


addition  a  small  1 00- ft.  inset  map  was  made  to  show 
details  for  use  of  the  maintenance-of-way  department. 

Practically  all  information  shown  in  the  field  notes,  such 
as  dimensions  of  buildings,  bridge  spans,  clearances,  etc., 
was  put  on  the  tracings,  except  deflections  on  curves  and 
random  lines.  In  addition  to  this,  all  dimensions  given 
in  deeds  and  the  width  of  right-of-way  were  shown,  and 
such  explanatory  notes  regarding  old  land  lines'as  neces- 
sary were  made.    The  plotting  was  done  on  detail  paper, 
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without  dimensions  or  lettering,  and  was  not  intended 
for  filing. 

In  several  instances  where  the  alignment  had  been 
changed,  considerable  time  was  consumed  in  reproducing 
the  original  center  line.  In  these  instances  the  old,  torn 
and  dust-covered  drawings,  which  we  are  so  often  tempted 
to  consign  to  the  waste  basket,  proved  invaluable. 

The  length  of  main  line  and  branches,  exclusive  of 
the  9.6  mi.  previously  mentioned,  is  144.1  mi.  The  cost 
of  making  the  survey,  drafting  and  supervision  of  this 
portion  is  shown  in  Table  1  ;  the  cost  of  the  resurvey  and 
revising  of  maps  for  the  9.6  mi.  is  shown  in  Table  2. 

On  the  9.6  mi.  the  cost  of  drafting  is  higher  than  for 
the  new  maps.  This  is  due  to  the  fact  that  the  maps 
were  all  on  a  100-ft.  scale  and  that  all  old  and  new 
right-of-way  was  shown,  most  of  which  was  on  curves 
and  in  irregular  parcels. 

The  cost  of  fleldwork  was  $300  per  month,  of  which 
$100  was  for  party  expenses.  The  cost  of  drafting  was 
$105  per  month.  The  average  rate  of  work  for  the  field 
party  of  three  men  was  1  mi.  in  17.1  hr.  and  for  the 
draftsman  1  mi.  in  14.6  hr.  For  the  new  map  25.7% 
of  the  cost  is  chargeable  to  drafting  and  74.3%  to  the 
fieldwork.  The  total  number  of  right-of-way  conveyances 
was  804,  or  an  average  of  7+  per  mi.  On  single  track 
the  average  was  5  per  mi.,  and  on  double  track  9  per  mi. 

The  1,000-ft.  markers  were  distributed  by  the  section 
gang,  then  set  by  two  section  men  under  the  supervision 
of  a  rodman,  at  the  rate  of  about  25  per  day.  The 
markers  were  driven  with  a  sledge,  a  block  of  wood  being 
used  to  absorb  the  shock  and  prevent  breaking  them. 
Where  1,000-ft.  points  came  on  bridges,  no  markers  were 
set. 

The  distribution  of  time  for  making  maps  averaged  as 
follows :  Plotting  field  notes,  33%  ;  plotting  deeds,  14%; 
tracing,  27%  ;  lettering  details,  19%  ;  lettering  deed  data, 
4%;  caption,  3%. 

Deed  data  were  shown  as  in  Table  3.  The  numbers  in 
Column  1  were  put  on  the  map  to  designate  the  parcel 
of  right-of-way  covered  by  the  corresponding  deed,  each 
number  on  the  map  and  in  the  deed  reference  column 
being  inclosed  in  a  circle. 


Record  Plans  of  State-Aid  Highways  in  New  Hampshire 
give  all  progress  data  usually  kept  in  several  separate  files  in 
other   highway   department   offices.     These   plans   are   on  a 
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scale  of  1  in.  =  2,000  ft.  and  comprise  a  profile  on  a  vertical 
scale  of  1  in.  =  100  ft.  showing  all  elevations  referred  to  a 
sea-level  datum,  a  record  strip  for  construction  and  main- 
tenance data  and  a  plan  of  the  highway  showing  all  cross- 
roads, railroad  crossings,  permanent  station  marks,  location 
of  gravel  pits,  quarries,  crushers,  etc.  The  plan  does  not 
show  alignment,  because  few  New  Hampshire  roads  have 
ever  been  surveyed  to  obtain  complete  alignment  data.  Sur- 
veys have  been  made  of  short  sections  for  the  purpose  of 
curve  widening  or  road  straightening,  etc.  There  is  no  rea- 
son, however,  why  alignment  should  not  be  shown  on  a 
similar  plan,  except  that  the  scale  is  rather  small  for  con- 
venient plotting.  The  notes  in  the  middle  of  the  strip  give 
the  length  of  the  improved  road  with  1-mi.  subdivisions,  the 
type  and  date  of  the  improvement  and  the  name  of  the  con- 
tractor or  town  (where  the  town  made  the  improvement  by 
day  labor).  All  subsequent  treatment  of  the  road  is  shown 
in  these  same  vertical  divisions,  as,  for  example,  at  the 
extreme  right  of  the  accompanying  sample  plan.  Properly 
filed  and  indexed  these  plans  give  about  as  handy  reference 
to  all  highway  data  as  probably  could  be  devised. 

A  Slope-Trimming  Machine  used  for  smoothing  the  em- 
bankment slopes  for  an  oil-storage  reservoir  in  California  is 
described  by  E.  D.  Cole  in  the  August  "Proceedings"  of  the 
American  Society  of  Civil  Engineers,  pp.  1327-1350,  in  the 
paper  entitled  "Concrete-Lined  Oil-Storage  Reservoirs  in  Cali- 
fornia:    Construction  Methods  and  Cost  Data,"  presented  to 
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FIG.    1.    DETAILS   OP   SLOPE-TRIMMING  MACHINE 
Devised  by  E.  D.  Cole  and  C.  O.  Zeller 

the  society  Sept.  15,  1915.  The  machine  (Fig.  1)  consists  of 
a  rectangular  frame  11  ft.  long  and  6  ft.  wide,  built  of  6-in. 
channels  bolted  together,  carrying  two  cutting  blades,  which 
are  %xl2-in.  rolled-steel  plates  set  at  an  inclination  to  the 
frame  of  1  on  2y2.  The  blades  are  also  set  at  a  slight  angle 
longitudinally  with  each  other.  The  cutting  edges  project  2 
in.  below  the  bottom  of  the  frame.  The  trimmer  is  dragged 
back  and  forth  on  the  slope  until  the  ends  of  the  frame  ride 
on  the  tops  of  the  guides.  The  cost  of  finishing  the  slope  by 
this  method  was  about  one-half  the  cost  of  hand  finishing. 
The  slopes  were  both  iy2  on  1  and  1  on  1.  The  crew  con- 
sisted of  seven  men,  including  the  hoist  operator.  Before 
using  the  slope-trimming  machine  men  with  mattocks  and 
slope-level  boards  dug  narrow  trenches  1  ft.  wide  and  true  to 
grade  from  the  top  grade  stake  to  the  stake  at  the  toe  of  the 

WINCHESTER 

«5  S?S 


RECORD  OF  PROGRESS  PLAN  OP  STATE- AID  HIGHWAY^IN  NEW  HAMPSHIRE 


v>;?> 


K  X  (i  I  X  !•;  K  R  I  X  ( ;    X  E  W  S 


Vol.  74,  No.  2fi 


FIG.  2.     SLOPE -TRIMMING  MACHINE  ON  RESERVOIR 
EMBANKMENT 


slope.  These  trenches  were  in  approximately  parallel  lines 
(really  radial).  In  the  bottom  of  each  trench  wire  placed 
2x4-in.  timbers  faced  with  strips  of  sheet  steel,  which  formed 
the  guides  for  the  trimming  machine.  Before  using-  the  ma- 
chine all  excess  material  above  the  tops  of  the  guides  was 
scraped  off  with  a  specially  made  Mormon  or  buck  scraper. 
The  power  for  both  the  scraper  and  trimmer  was  furnished 
by  a  double-drum  hoisting  engine  at  the  center  of  the  reser- 
voir. The  back-haul  line  from  the  hoist  was  passed  through 
a  12-in.  snatch-block  supported  at  the  top  of  the  slope  by  a 
portable  wooden  truss  designed  for  that  purpose,  which  w;is 
anchored  against  overturning  by  two  heavy  chains  fastented 
to  iron  stakes. 

( Concreting  an  S-ln.  Ring,  11  ft.  in  diameter,  with  a  bottom- 
dumping'  bucket  is  the  operation  shown  in  the  accompanying 
views.  The  work  is  for  one  of  the  shafts  of  a  new  water- 
works tunnel  under  the  Cuyahoga  River  at  Cleveland.  Ohio. 
Most  of  the  concrete  was  poured  through  spouts,  but  after 
the  shaft  was  practically  completed  it  was  decided  to  carry 
up  the  sides  a  few  feet  farther  to  keep  out  surface  water. 
P6r  concreting  these  sides  a  small  portable  batch  mixer,  a 


CONCRETING    AN    S-T1JJ.    RING   WITH    A  BOTTOM 
.     •       DUMPING  BUCKET 


derrick  and  a  Pond  bottom-dumping  bucket  wen-  used.  To 
use  a  bucket  to  fill,  an  S-in.  ring  required  a  little  ingenuity. 
The  inside  form  was  made  high  enough  to  prevent  "the  "con- 
crete falling  in  that  direction,  and  a  portable  wooden  deflector 
with  n  p'air  of  handles  was  used  under  the  bucket  as  shown 
The  ''superintendent  of  construction  for  the  City  of  Cleveland 
is  .T.  A.  Vnndevclt 


To  Hasten  the  Setting  of  Concrete,  calcium  chloride  may 
be  incorporated  in  solution  with  the  mixing  water.  The 
United  States  Bureau  of  Standards  has  been  experimenting 
with  the  method  and  has  found  that  the  use  of  a  4%  solu- 
tion of  calcium  chloride  in  place  of  the  mixing  water  will 
materially  accelerate  the  hardening  of  the  concrete.  The  ac- 
celeration varies  somewhat  with  different  cements.  With 
some  cements  in  1:2:4  concrete  it  was  found  that  the  strength 
increased  100'/,  in  24  and  48  hours.  By  microscopic  examina- 
tion it  was  found  that  when  calcium  chloride  was  used  the 
tricalcium  silicates  and  tricalcium  aluminates  were  more 
completely  hydrated  and  an  appreciable  amount  of  the  /3- 
calcium  orthosilicates  was  hydrated,  while  practically  none 
was  hydrated  in  the  normal  concrete.  It  is  intended  to  con- 
tinue this  investigation  in  order  to  determine,  if  possible, 
the  ultimate  value  of  calcium  chloride  when  used  in  con- 
crete. Its  use  will  add  about  12  to  15c.  per  cu.yd.  to  tin- 
cost  of  concrete.  Calcium  chloride  should  not  be  used  in 
reinforced  concrete  if  it  will  be  at  all  exposed  to  electrolysis, 
as  the  salt  accelerates  corrosion. 

A  Dragline  Carried  on  Timber  Pads  is  used  for  excavating 
trenches  on  three  contracts  of  the  Greater  Winnipeg  Water 
Supply.  These  dragline  machines  stand  at  the  end  of  a  trench 
and  work  backward,  the  bucket  being  dragged  toward  the 
machine  and  then' swung  nut  to  the  side  to  form  the  dump. 
The  draglines  are  carried  on  16xfs-ft.  pads  of  heavy  timber  and 


DRAGLTNE  STANDING  ON  SOFT  GROUND  AND  EXCAVAT- 
ING   TRENCH    FOR   THE   GREATER  WINNIPEG 
AQUEDUCT 


are  aide  to  work  successfully  upon  muskeg  so  soft  as  to  be 
hardly  aide  to  bear  the  weight  of  a  man. 

To  move  forward,  the  machine  picks  up  the  pad  nearest 
the  end  of  the  excavation  and  swings  it  around  behind  the 
machine,  in  line  with  the  trench.  Skids  are  then  laid  upon 
the  extension  of  the  pads,  and  upon  these  the  machine  pulls 
itself  back  by  anchoring  the  bucket  in  the  ground  behind  and 
pulling  on  the  line.  The  skids,  or  rollers,  which  are  of  6-il) 
pipe,  are  blocked  after  the  machine  is  in  position  for  exca- 
vating. Moves  are  made  quickly,  and  the  machine  does  its 
own  grubbing  for  placing  the  pads.  One  of  these  draglines  is 
shown  in  operation. 

Electric  Delivery  Vehicles  have  been  selected  in  preference 
to  gasoline-driven  machines  by  the  department  store  of  Meit 
&  Flank  Co.,  Portland,  Ore.,  as  the  result  of  the  studies  and 
experience  of  A.  N.  Stanton,  superintendent  of  deliveries.  Tin 
company  made  its  first  trials  in  1909,  when  it  was  found  that 
the  cost  of  delivering  a  package  was  0.7c.  cheaper  by  the 
electric  than  the  gasoline  car.  The  first  electric  car  purchased 
was  of  SOO-lb.  capacity,  and  this  was  followed  by  three  of 
1,500-lb.  capacity,  one  1  -  ton  and  two  2-ton  trucks.  In  PHI 
four  1-ton  cars  were  built  especially  for  the  company.  One 
of  the  earliest  records  made  by  the  first  of  the  special  cars 
was  on  a  run  of  14%  mi.  with  157  stops  in  195  min.  In  another 
run  a  distance  of  37%  mi.  with  340  stops  in  one  day;  later,  55 
mi.  with  740  stops  were  covered  in  one  day.  In  1912  four 
gasoline  trucks  were  purchased  and  operated,  but  were  later 
replaced  by  four  3.000-11).  electric  cars  equipped  with  nickel- 
iron  batteries.  Practically  no  difference  was  found  between 
this  type  of  battery  and  the  lead  cells  as  far  as  charging  cost 
was  concerned,  but  the  nickel-iron  battery  maintained  the 
original  radius  of  mileage  more  uniformly  than  the  lead. 
One  great  advantage  cited  by  Mr.  Stanton  is  the  fewer  number 
of  motions  required  by  the  driver  of  an  electric  vehicle  over 
that  required  for  a  gasoline  car,  the  ratio  being  5  to  12  for 
a  stopping-and-starting  cycle.  This  is  considered  to  give  the 
driver  a  better  opportunity  to  bear  his  other  responsibilities. 
The  upkeep  cost  per  mile  was  3.62c.  for  gasoline  cars  and  2.57c. 
for  the  electric  cars.  Grades  of  5.  9.  11,  15,  17  and  20'",  are 
covered  by  the  electric  cars  every  day. 
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Earthquake  phenomena  are  of  much  interest  and  im- 
portance to  the  engineer.  In  regions  where  earthquakes 
occur  with  some  frequency  it  is  recognized  that  in  the 
construction  of  dams,  buildings  and  other  structures  cer- 
tain precautions  should  be  taken  that  are  not  necessary 
elsewhere.  The  information  available,  however,  as  to  the 
regions  of  the  United  States  where  earthquake  movements 
may  be  expected  is  exceedingly  meager.  Over  all  the 
territory  west  of  the  Mississippi  River  the  period  of  set- 
tlement has  been  too  recent  to  make  possible  records  of 
earth  movements  covering  any  considerable  period.  Fur- 
ther than  this,  the  world  at  present  relies  chiefly  on 
newspaper  enterprise  for  information  as  to  what  is  hap- 
pening; and  matters  of  scientific  interest  generally  play 
a  subordinate  part  in  the  newspaper  scheme  of  things. 

There  is  another  reason  why  newspaper  reports  of  earth- 
quake phenomena  are  very  incomplete  sources  of  in- 
formation. As  is  generally  well  known  on  the  Pacific 
Coast,  the  San  Francisco  newspapers,  ever  since  the  great 
earthquake  and  conflagration  of  190G,  preserve  absolute 
silence  with  respect  to  the  earthquake  trembles  which 
frequently  occur  in  that  city  and  its  vicinity.  The  gov- 
erning motive  is  of  course  the  same  as  that  which  governs 
so  many  otherwise  inexplicable  things  on  the  Pacific 
Coast — to  avoid  doing  anything  which  might  unfavor- 
ably affect  the  price  of  real  estate.  This  well-known  pol- 
icy of  the  San  Francisco  journals  sets  an  example  which 
has  doubtless  more  or  less  influence  in  other  quarters. 
One  need  not  expect  to  find  any  very  complete  account  of 
seismic  movements  in  the  far  West  printed  in  the  local 
papers. 

Elsewhere  in  this  issue  appears  a  paper  written  for 
Engineering  News  by  Prof.  H.  P.  Boardman,  of  the  Uni- 
versity of  Nevada,  describing  an  earthquake  which  oc- 
curred in  northern  Nevada  in  October  last  and  which 
appears  to  have  entirely  escaped  notice  in  the  newspapers, 
although  Professor  Boardman's  investigation  indicates 
that  it  was  quite  as  severe  an  earth  movement  as  that 
which  brought  about  the  conflagration  in  San  Francisco 
in  1906.  The  Nevada  earthquake,  however,  occurred  in 
a  country  so  sparsely  inhabited  that  the  only  structures 
affected  were  some  railway  water  towers  and  a  few  build- 
ings on  ranches  or  in  small  hamlets. 

There  is  some  reason  to  believe  that  earth  movements 
of  magnitude  are  not  very  infrequent  in  certain  parts 
of  the  United  States.  Dr.  J.  C.  Branner,  of  Leland  Stan- 
ford University,  who  has  probably  given  more  attention 
to  the  study  of  earthquake  phenomena  than  any  other 
American  scientist,  is  authority  for  the  statement  that 
the  earthquake  in  the  Imperial  Valley,  of  June  22;  1915, 
described  in  Engineering  News  of  July  29,  was  prob- 
ably at  least  as  severe  an  earth  movement  as  that  at  San 
Francisco  in  1906. 

It  would  be  valuable  information  to  engineers  if  a 
systematic  investigation  were  made  of  earthquake  move- 
ments of  magnitude  and  if  their  location,  extent  and 
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foci  could  be  definitely  ascertained  and  recorded.  With 
the  aid  of  such  records  it  would  be  possible  to  locate 
definitely  the  fault  lines  in  the  earth's  crust  along  which 
motion  has  occurred  in  recent  times  and  is  most  likely  to 
occur  again. 

To  obtain  the  necessary  information  over  the  wide  ex- 
tent of  territory  to  be  covered,  however,  is  a  difficult 
matter.  The  United  States  Geological  Survey  would  prob- 
ably be  the  best  organization  to  undertake  it,  but  to  se- 
cure the  best  results  it  would  need  the  cooperation  of 
some  such  widely  extended  organizations  as  the  Post  Of- 
fice Department  and  the  telegraph  and  telephone  com- 
panies, assisted  perhaps  by  such  Federal  Government 
bureaus  as  the  Land  Office  and  the  Forestry  Department, 
which  have  representatives  located  in  the  remote  sections' 
of  the  country  out  of  reach  of  the  mails  and  the  tele- 
graph. 


Hf  thim  Valine  Slho^aM  FsdH 

It  is  little  short  of  criminal  to  subject  a  whole  city  to 
the  danger  of  having  its  entire  water-supply  cut  off 
through  failure  of  an  old  valve,  as  is  the  ease  at  Nashville, 
Tenn.  The  details  are  thus  stated  in  a  report  made  on 
the  water-works  of  that  city  by  James  Cameron,  public 
accountant,  in  cooperation  with  Barclay  Parsons  &  Klapp, 
all  of  New  York  City: 

The  supply  from  the  reservoir  to  the  city  distribution  sys- 
tem is  now  controlled  by  a  single  slide  valve  of  a  very  old 
pattern.  This  36-in.  valve  is  of  a  plain  slide  type,  controlled 
by  a  stem  operated  by  a  handwheel  from  the  gate-house  floor. 
The  stem  is  attached  by  a  single  socket  and  cotter  key  to  the 
valve  rod,  and  this  has  been  submerged  and  inaccessible  for 
inspection  except  by  a  diver  for  years.  We  were  informed 
that  this  valve  is  one  of  the  original  installation.  A  rusting 
or  corroding  of  the  cotter  key  might  easily  result  in  a  drop- 
ping at  any  time  of  this  valve  disk  into  a  closed  position, 
cutting  off  the  center  city  water-supply.  This  should  be  ex- 
amined by  a  diver  at  once  and  arrangements  made  for  mak- 
ing this  valve  stem  more  secure.  A  duplicate  outlet  main  and 
modern  water-works  valve  should  be  installed  at  an  early 
date. 

If  dangers  as  great  as  this  were  confined  to  one  citv 
this  Nashville  incident  might  be  overlooked.  But  scores 
if  not  hundreds  of  other  cities  are  in  as  great  or  greater 
danger  through  failure  to  eliminate  from  their  water- 
works some  weak  spot  that  might  result  in  cutting  off 
the  whole  water-supply. 

Similar  conditions  exist  also,  without  doubt,  in  con- 
nection with  company-owned  plants.  At  a  large  hydro- 
electric power  plant  in  western  Canada,  recently  visited 
by  one  of  the  editors  of  Engineering  News,  the  normal 
water-supply  is  supplemented  at  times  of  low  water  In- 
drawing  from  a  lake  on  another  watershed  through  a  four- 
mile  tunnel.  Gates  at  the  head  of  the  tunnel  control  the 
discharge  of  water  from  the  lake.  These  gates  are  in 
tandem,  tight-closing  slide  gates  above  and  Taintoi  gates 
below.  At  a  time  when  only  a  week's  surplus  was  left  in 
the  forebay  reservoir,  orders  were  sent  to  the  headworks  at 
the  lake  to  open  the  gates.  When  this  was  attempted,  how- 
ever, it  was  found  that  at  the  high  lake  level  then  existing 
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the  head  against  the  slide  gates  was  so  great  that  they 
could  not  be  moved. 

The  lake  is  located  in  a  remote  wilderness,  20  mi. 
from  the  nearest  town.  The  chief  engineer  of  the  plant 
was  routed  out  of  bed  at  2  a.m.,  and  ran  his  motor  car 
through  rain  and  mud  over  a  corduroy  road  to  the  head- 
works.  It  was  found  that  the  designer  of  the  plant  had 
omitted  to  install  any  bypass  valve  to  admit  water  to  the 
space  between  the  upper  and  lower  gates  to  relieve  the 
pressure  on  the  slide  gates  and  enable  them  to  be  opened 
easily.  Tools  and  men  were  hastily  assembled  and  by 
working  night  and  day  for  70  hours,  under  great  difficul- 
ties in  a  contracted  space,  enough  water  was  admitted 
between  the  upper  and  lower  gates  to  relieve  the  pressure 
on  the  former  and  permit  their  opening.  It  is  needless 
to  say  that  a  permanent  bypass  valve  was  put  in  at  the 
headworks  at  the  first  opportunity. 

Similar  stories  of  emergency  work  that  might  have  been 
avoided  by  greater  foresight  in  original  construction  or 
in  maintenance  could  be  multiplied  indefinitely.  Engi- 
neers who  carry  through  such  emergency  work  learn  a 
lesson  they  are  not  apt  to  forget. 

m 

Mew  Eflaveia  Blocked©  Mo  Blow 
to  EDlecfhpfie  T2°mcta®ia 

The  complete  blockade  of  the  New  York-New  Haven 
electric  zone  of  the  New  York,  New  Haven  &  Hartford 
R.R.  during  the  severe  storm  of  Dec.  13  and  14,  news 
of  which  has  spread  all  over  the  country,  should  not  be 
regarded  as  a  demonstration  of  an  inherent  difficulty  in 
electric  traction  for  trunk-line  railroads.  Nor  is  the  New 
Haven  blockade  to  be  cited  as  a  knockout  blow  to  the 
overhead  contact  system  compared  with  the  third  rail.  It 
was  apparently  a  direct  result  of  stingy  design — failure  to 
provide  adequate  mechanical  strength  in  electric  circuits. 

The  tie-up  was  due  simply  and  solely  to  the  breaking 
of  signal  and  feeder  wires  heavily  incased  with  sleet  and 
snow.  No  catenary  bridges,  masts  or  running  wires  went 
down.  The  signal  and  feeder  wires  did  not  break  merely 
at  one  or  two  places,  but  the  failures  were  literally  in- 
numerable along  60  mi.  of  line — indicating  a  general 
lack  of  strength  for  the  loads  imposed. 

In  striking  comparison  with  this  situation  and  the 
crippled  condition  of  steam-oj^erated  lines  in  the  East, 
the  New  York  electric  zone  of  the  New  York  Central  & 
Hudson  River  R.R.  operated  practically  without  inter- 
ference through  the  storm.  Comparison  of  the  design  on 
these  two  roads  leads  to  the  inevitable  conclusion  that 
the  New  Haven  designers  were  constrained  to  be  over- 
economical  and  that  the  company  is  now  dearly  paying 
for  its  parsimony,  in  loss  of  revenue  and  prestige. 

Just  one  fact  needs  to  be  cited  here  to  support  that 
opinion:  The  New  York  Central's  electric  zone  is 
traversed  by  a  line  of  steel  poles  carrying  transmission 
and  signal  circuits  having  functions  fundamentally 
identical  with  those  of  the  New  Haven  circuits  that 
failed.  The  storm  came  from  the  northwest,  and  the 
Hudson  River  exposure  was  probably  fully  as  severe  as 
that  along  Long  Island  Sound.  The  New  York  Central 
did  not  lose  a  wire.  Why  ?  Probably  because  its  signal- 
circuit  spans  were  150  ft.  and  the  wires  were  No.  0  gage, 
compared  with  300-ft.  spans  and  No.  3  wire  on  the  New 
Haven.  The  New  York  Central  wires  had  half  the  span 
and  twice  the  cross-sectional  area. 


It  is  apparent  that  the  designers  of  the  Central  pro- 
vided heavier  insurance  against  breakdown  than  the  New 
Haven  engineers  were  permitted  to  employ.  With  the 
concentration  of  power  supply  which  accompanies  electric 
traction,  there  must  be  nothing  less  than  complete 
protection  against  maximum  conceivable  onslaughts  of 
weather — if  such  interruptions  of  traffic  are  to  be  pre- 
vented. 

m 

D^ft^  on  Sfts'eiailttlh  off  l©asii 
Are  Inadequate 

It  is  interesting  news  that  the  Secretary  of  Commerce 
and  Labor  requests  an  appropriation  for  providing  a 
» testing  machine  to  make  bending  tests  of  large  beams 
and  girders.  The  Bureau  of  Standards  has  for  some 
years  looked  forward  to  the  provision  of  such  a  machine. 
Its  present  equipment,  like  that  of  other  testing  labora- 
tories, is  planned  for  tension  and  compression  tests  and 
can  do  only  a  limited  range  of  small-sized  work  in  bend- 
ing. If  the  new  machine  is  built,  it  will  for  the  first 
time  make  possible  the  determination  of  the  actual 
strength  of  large  beams,  plate  girders,  slabs,  etc.,  as  used 
daily  in  large  quantities  in  every  branch  of  construction 
work. 

The  calculations  of  the  strength  of  girders  are  on 
their  face  so  simple  as  to  disguise  the  fact  that  a  very 
slender  basis  of  fact  underlies  these  calculations.  Plate 
girders  with  100  to  200  sq.in.  of  sectional  area  in  each 
flange  have  been  built  and  are  carrying  railway  trains, 
and  the  safety  of  these  trains  depends  directly  on  the 
soundness  of  the  calculations  by  which  the  flange  area 
was  proportioned.  The  calculations,  however,  contain  a 
number  of  quite  remarkable  assumptions :  That  the  en- 
tire area  of  the  flange  resists  as  a  unit,  that  the  flange 
is  free  from  bending  stresses  and  local  irregularities,  that 
the  shearing  service  of  the  web  plate  is  not  seriously  in- 
terfered with  by  other  stresses,  and  so  on.  All  of  these 
assumptions  introduce  doubt  as  to  what  stresses  exist 
in  the  girders;  in  other  words,  how  safe  it  really  is. 
Only  by  tests  can  this  be  determined — tests  not  neces- 
sarily on  the  largest  structures  that  have  been  built, 
but  on  sizes  approaching  them  near  enough  to  give  us 
confidence  in  the  truth  of  our  methods  of  analysis  and 
proportioning. 

The  situation  amply  justifies  the  wish  that  the  ap- 
propriation may  go  through  and  the  machine  be  provided 
and  put  in  service. 

A  point  not  to  be  lost  sight  of  is  that  the  design,  size, 
etc.,  of  this  testing  machine  should  be  based  on  a  thor- 
ough canvass  of  the  range  of  service  that  it  may  be  called 
upon  to  give.  It  is  desirable  that  engineers  in  various 
branches  of  work  should  formulate  their  views  as  to  the 
kind  and  size  of  bending  tests  necessary  and  submit  these 
to  the  bureau  in  order  to  make  it  possible  to  plan  soundly 
and  wisely  in  this  respect. 

O^eirspecl^Jii^.taoim  Im  tlb© 
]£iag|aia©eirair&g>  Sclh©@Ils 

Engineering  News  is  often  obliged  to  reject  articles 
offered  for  publication  discussing  at  length  problems  in 
engineering  education  because  of  the  urgent  demands 
upon  its  space  for  articles  dealing*  with  current  engi- 
neering works.    The  article  by  Professor  Wilson,  of  the 
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University  of  Illinois,  published  elsewhere  in  this  issue, 
however,  presents  with  commendable  brevity  such  a 
strong  and  convincing  criticism  of  certain  present-day 
tendencies  in  technical  education  that  space  had  to  be 
made  for  it. 

It  is  true  that  to  most  of  those  who  have  given  careful 
study  to  engineering  education  the  argument  made  by 
Professor  Wilson  against  overspecialization  in  technical 
education  will  not  be  new.  It  needs  but  a  glance,  how- 
ever, at  the  courses  of  study  laid  down  at  most  of  the 
engineering  colleges  to  see  how  far  apart  are  the  prin- 
ciples accepted  by  leading  engineering  educators  and  the 
actual  practice  of  the  schools. 

It  is  too  much  the  custom  to  pass  the  matter  over 
lightly  with  the  remark  that  the  mental  training  to  be 
acquired  in  the  four-year  course  is  the  main  thing  after 
all  and  that  the  student  will  get  about  as  much  of  this 
training  in  one  study  as  in  another.  That  is  a  state- 
ment that  will  not  stand  analysis.  It  is  a  fact  that 
thousands  of  boys  in  our  American  universities  today 
are  being  held  down  to  laborious  work  on  a  vast  mass  of 
technical  detail  and  drill  that  is  narrowing  rather  than 
broadening  in  its  educational  effect;  furthermore,  there 
is  being  developed  in  the  boys  an  aversion  to  any  but 
their  selected  narrow  field  and  a  positive  distaste  for  the 
so-called  "cultural"  studies. 

There  is,  however,  one  argument  made  by  those  who 
defend  the  present  specialization  in  the  engineering- 
schools  which  deserves  some  attention.  It  is  said  that 
the  number  of  boys  who  are  studying  engineering  in  some 
form  in  the  hundreds  of  schools  that  are  teaching  it 
is  so  enormous  that  only  a  very  small  percentage  of 
those  who  graduate  can  ever  hope  to  reach  anything 
more  than  a  mediocre  position  in  professional  work. 
The  number  of  chief  engineers,  managers  and  superin- 
tendents needed  is  comparatively  limited,  while  a~  hun- 
dred times  as  many  men  are  required  •  with  detailed 
technical  knowledge  that  will  fit  them  for  service  as  de- 
signers, computers,  draftsmen,  instrument  men,  testers, 
inspectors,  etc.  College  courses  in  engineering,  it  is  said, 
should  therefore  be  planned  to  fit  the  needs  of  the  rank 
and  file  in  the  profession  rather  than  of  the  few  who 
are  to  become  its  leaders. 

There  might  have  been  something  in  this  argument 
thirty  or  forty  years  ago  when  the  scope  of  engineering 
work  was  so  narrow  that  it  was  possible  to  give  a  man 
during  a  four  years'  college  course  some  technical  fa- 
miliarity with  most  of  the  work  that  the  average  engi- 
neer is  called  upon  to  do  in  the  field  or  in  the  office.  The 
development  and  specialization  of  the  engineering  pro- 
fession have  changed  all  that.  The  rank  and  file  of  the 
profession  is  doing  a  hundred  different  things  today 
that  were  not  thought  of  twenty-five  years  ago.  It  is 
impossible  to  tell  during  a  boy's  college  course  what  line 
of  engineering  work  he  may  chance  to  drop  into,  if 
indeed  he  follows  engineering  work  at  all.  Changes  in 
economic  conditions  are  constantly  changing  the  tasks  of 
the  engineer.  A  generation  ago  the  demand  for  engi- 
neers for  railway  location  and  construction  had,  much 
to  do  with  shaping  the  courses  of  study  in  technical 
schools,  but  the  graduates  of  that  day  have  nearly  all 
had  to  turn  to  entirely  different  fields  of  work  since. 

There  is  indeed  a  demand  for  technically  trained  men 
from  a  great  variety  of  industries,  and  of  course  many 
of  those  who  voice  this  demand  would  like  to  have  the 


colleges  accomplish  the  impossible — furnish  them  com- 
petent and  experienced  experts  in  a  special  field  of 
work  as  the  result  of  a  four-year  course  of  study.  But 
the  boys  trained  in  any  such  narrow  specialty  too  often 
find  to  their  cost  that  they  have  so  limited  a  field  in 
which  to  work  and  so  limited  a  number  of  employers 
that  promotion  is  wellnigh  impossible. 

Professor  Wilson's  paper  is  opportune  in  view  of  the 
current  investigation  of  engineering  educational  methods 
which  is  being  carried  on  by  a  joint  committee  of  the 
national  engineering  societies  in  cooperation  with  the 
Carnegie  Foundation  for  the  Advancement  of  Teaching. 
Engineering  News  strongly  commends  his  discussion  to 
this  organization. 


The  black  spot  in  American  railroad  practice  has  long 
been  the  frequency  of  collisions  and  the  heavy  casualties 
resulting  from  them.  The  annual  report  of  the  Inter- 
state Commerce  Commission  just  issued  makes  it  evident 
that  the  widespread  extension  of  the  "safety-first"  move- 
ment in  recent  years  and  the  general  adoption  of  im- 
proved methods  of  operation,  such  as  the  block  system, 
have  materially  reduced  the  number  of  collisions.  It  is 
exceedingly  disquieting,  however,  to  learn  that  while  col- 
lisions have  been  decreasing,  derailments  have  been  in- 
creasing. 

To  quote  actual  figures,  in  1902  there  were  8,675  train 
accidents  reported  to  the  commission,  of  which  5,042  were 
collisions  and  3,633  were  derailments.  Six  years  later, 
in  1908,  the  collisions  had  decreased  and  derailments  had 
increased  until  their  number  was  about  equal. 

In  the  year  ending  June  30,  1915,  derailments  out- 
numbered collisions  almost  two  to  one,  the  figures  beino- 
3,538  collisions  and  6,819  derailments.  Of  40  derail- 
ments which  the  commission  investigated  during  the  year, 
11  were  caused  by  bad  track. 

The  commission,  referring  to  the  investigations  of  rail 
failures  which  have  been  made,  says,  "The  remarkable 
increase  in  speed  and  weight  of  trains  in  recent  years 
confirms  the  necessity  for  further  investigation  to  de- 
termine with  accuracy  the  stresses  to  which  equipment 
and  track  are  subjected  under  present  service  conditions 
in  order  to  establish  safe  working  limits  for  their  use." 

As  many  readers  will  recall,  the  American  Eailway 
Engineering  Association  undertook  some  time  ago  to  car- 
ry out  investigations  of  this  very  sort,  but  the  work  has 
gone  slowly  for  lack  of  necessary  funds  to  carry  it 
through.  The  statistics  of  derailments  above  quoted 
certainly  furnish  a  strong  argument  for  completing  this 
work  at  an  early  date. 

It  is  pretty  well  understood  by  track  engineers  that 
the  stresses  in  track  as  well  as  the  resultant  damage  in 
the  case  of  derailments  increase  very  rapidly  as  the  speed 
of  trains  increases.  On  one  of  the  largest  Western  rail- 
way systems  a  rule  has  been  in  force  for  several  years  lim- 
iting the  maximum  speed  of  trains  under  any  condition  to 
50  mi.  per  hr.  We  are  informed  by  the  chief  engineer  of 
the  railway  in  question  that  the  enforcement  of  this  rule 
has  not  only  had  a  material  effect  in  decreasing  the  num- 
ber of  train  accidents,  but  it  has  also  materially  reduced 
the  labor  and  expense  of 'track  maintenance.' 
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Sir — I  was  interested  in  the  editorial  on  "Ownership" 
of  Water  Services,"  in  Engineering  News  of  Nov.  25, 
1915.  I  think  the  principal  objection  that  water  com- 
panies have  to  taking  over  the  ownership  and  maintenance 
of  service  connections  between  the  street  mains  and  the 
houses  is  that  the  companies  do  not  wish  to  do  anything 
not  absolutely  necessary  that  tends  to  make  imperative 
an  increase  in  the  water  rates.  The  companies  recognize 
that  no  matter  what  the  cost  of  the  service,  the  consumers 
will  invariably  object  to  an  increase  in  rates  or  to  rates 
higher  than  those  charged  in  some  neighboring  towns. 

Probably  due  to  the  slogan  of  some  well-meaning  but 
misinformed  enthusiasts  for  cleanliness,  that  water  should 
be  as  free  as  air,  a  psychological  condition  has  been 
created  which  makes  the  general  public  very  loath  to 
spend  money  for  water,  although  they  will  readily  pay 
relatively  higher  rates  for  gas  and  electricity,  commodities 
much  less  essential  to  the  welfare  of  the  community  than 
is  water. 

The  water-works  associations  and  perhaps  the  engineer- 
ing journals  «f  the  world  might  do  much  toward  educat- 
ing the  public  to  an  acceptance  of  higher  water  rates  as 
essential  to  improved  water-works  service. 

Paul  Hansen, 
Acting  Chief  Engineer,  Illinois  State  Board  of  Health. 
Urbana,  111.,  Nov.  30,  1915. 

S3 

Sir — The  writer  has  noted  with  much  surprise  your 
discussion  of  the  decision  of  Judge  Lewis  in  the  Luten 
case  in  Denver  in  your  issue  of  Dec.  2.  Without  enter- 
ing into  the  merits  of  the  particular  suit,  the  obvious 
error  of  the  reasoning  which  is  put  forward  in  the  edi- 
torial excites  comment  if  it  is  correctly  understood  by 
the  writer. 

With  a  given  arrangement  of  steel  the  stresses  are  de- 
termined by  mechanics,  hence  the  principles  of  mechanics 
anticipate  or  negative  patentable  improvement  in  design. 
This  position  is  indeed  a  novel  one  to  the  practical  en- 
gineer. If  by  mechanics  the  stresses  and  consequent  de- 
flections are  known  in  a  reinforced-concrete  design  when 
the  arrangement  of  steel  is  known,  the  writer  would  be 
glad  to  get  acquainted  with  that  new  advanced  kind  of 
mechanics. 

Invention  may  be  defined  as  the  discovery  of  means 
to  produce  a  desired  result,  or  an  improvement  in  the 
art  to  which  the  invention  pertains.  A  patent  claim  is 
a  claim  on  a  combination  not  necessarily  of  new  things, 
but  rather  of  old  things  which  produce  a  useful  result 
in  a  new  and  novel  manner.  Nearly  all  patented  ma- 
chines are  made  up  of  elements  which  are  not  novel  in 
themselves,  which  are  old  and  have  been  known  and  used 
for  centuries.  Thus  the  gear,  shaft,  pulley,  bearing, 
frame,  lever,  etc.,  are  old.  When  combined  in  a  new  and 
novel  manner  to  produce  a  new  result  the  practice  of 


the  Patent  Office  is  to  grant  the  discoverer  of  this  com- 
bination a  patent  thereon  after  due  proceedings  are  had. 

Now  as  in  the  machine,  so  in  the  reinforced-concrete 
structure.  The  elements  are  old.  Hammered  iron  rods 
were  buried  in  puzzolan  cement  concrete  at  a  date  prior 
to  the  Christian  era,  so  that  the  process  of  burying  metal 
in  concrete  is  a  little  too  old  to  be  patented,  notwith- 
standing that  two  years  ago  a  judge  in  the  District 
Court  decided  that  reinforced  concrete,  if  it  was  pat- 
entable at  all,  was  patentable  as  a  process.  He  might 
as  well  have  said  that  it  was  not  patentable  at  all.  (His 
decision  was  reversed  by  the  First  Circuit  Court  of  Ap- 
peals.) 

Now  the  combination  and  arrangement  of  the  metal 
in  a  concrete  structure  may  represent  novelty.  It  may 
produce  greater  economy  or  greater  stiffness  with  the  same 
material  than  arrangements  used  earlier  in  the  art.  The 
mere  fact  that  after  such  an  arrangement  is  devised  it 
may  be'  possible  to  discover  what  the  stresses  are  under 
load  by  the  principles  of  mechanics  in  no  wise  negatives 
novelty  in  the  arrangement,  because  under  the  principles 
of  mechanics  the  arrangement  has  to  be  made  first  before 
we  can  tell  anything  about  the  bending  stresses  in  the 
structure.  Otherwise  the  principle  of  rigidities,  the  law 
of  least  work,  etc.,  would  not  apply.  Now  as  the  ar- 
rangement has  to  be  made  before  the  principles  of  me- 
chanics can  be  applied  and  the  arrangement  is  the  means 
for  the  discovery  of  that  for  which  the  patent  is  granted, 
it  would  seem  that  there  was  radical  inconsistency  in 
the  editorial  referred  to. 

It  seems  to  the  writer  that  before  our  patent  system 
may  be  considered  as  fulfilling  its  intended  object,  there 
is  needed  a  patent  court  of  appeals  of  technical  experts. 
The  need  of  such  a  court  has  been  long  recognized  by 
the  Bar  Association,  but  its  repeated  effort  to  secure 
such  a  court  has  so  far  been  unavailing.  Public  opinion 
may  perhaps  bring  about  that  which  the  commendable 
efforts  of  the  Bar  Association  have  thus  far  failed  to  ac- 
complish. F.  A.  Camp. 

600  Jewelers  Exchange,  Minneapolis,  Minn., 
Dec.  7,  1915. 


Sir — In  your  issue  of  Dec.  2  you  state  that  the  deci- 
sion of  Judge  Lewis  lays  down  the  principle  that  the  ar- 
rangement of  the  metal  parts  of  a  structure  to  resist 
the  stresses  set  up  involves  merely  mechanical  design  and 
not  invention.  Now  this  is  a  principle  applicable  equally 
to  articulated  structures  and  to  reinforced  concrete. 

A  truss,  for  example,  is  a  combination  of  triangular 
frames.  But  triangular  frames  have  been  used  from 
time  immemorial,  and  hence  on  this  principle  there  could 
be  nothing  patentable  in  any  truss.  But  the  Patent 
Office  of  the  United  States  long  ago  issued  patents  to 
Fink,  Bollman,  Howe,  Burr,  Post  and  many  others  for 
the  arrangement  of  systems  of  triangulation  in  trusses, 
because  these  inventors  had  secured  certain  tangible  ad- 
vantages, structural  and  economic,  in  single-span  trusses 
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by  special  arrangements  and  combinations  of  triangles. 
In  case  of  cantilever  and  multiple-span  bridges  the  num- 
ber of  possible  arrangements  of  parts  has  no  limit.  Some 
of  these  combinations  show  inventive  genius  in  high  de- 
gree, so  much  so  that  the  possible  span  of  bridges  has 
been  increased  three  times  in  the  course  of  the  last  fifty 
years,  and  this  has  by  no  means  been  accomplished  by 
the  "accrued  knowledge  of  the  profession." 

The  patent  offices  of  the  whole  world  are  still  granting 
such  patents,  and  this  just  as  much  in  Germany  where 
"a  new  technical  effect"  is  required  as  elsewhere. 

If  we  are  going  to  take  the  position  that  we  have  the 
principles  of  mechanics  with  us  and  anything  that  can 
be  done  in  the  structural  line,  since  it  is  amenable  to 
analysis  by  those  principles,  can  be  no  possible  improve- 
ment, then  the  object  of  the  patent  system  by  which  it 
seeks  to  promote  progress  in  science  and  the  useful  arts 
is  defeated  so  far  as  most  engineering  is  concerned.  We 
should  then  confine  patents  to  pioneer,  or  basic,  inventions 
and  mostly  reject  those  for  mere  improvements;  and 
that  seems  to  be  what  is  practically  advocated  in  this 
editorial.  Probably  no  one  would  have  the  hardihood  to 
deny  that  the  Wright  brothers  made  a  real  invention  in 
their  flying  machine,  which  consisted  essentially  in  wings, 
steering  apparatus  and  propeller.  Darius  Green  excited 
the  risibles  of  the  whole  past  generation  by  proposing  to 
fly  with  wings,  and  yet  the  Wright  brothers  did  that 
very  thing ;  and  though  before  them  Maxim  and  Langley 
had  also  done  this  imperfectly,  the  Avonderful  improve- 
ment made  by  the  Wright  brothers  in  working  out  the 
practical  details  and  successfully  flying  was  real  inven- 
tion, was  it  not?  They  made  the  improvements  that 
made  all  the  difference  between  failure  and  success  in 
flying.  What  they  did  constituted  a  real  advance  in  the 
art  of  the  very  kind  that  it  is  the  intent  of  the  patent 
laws  to  foster  and  protect. 

Your  editorial  covers  a  similar  case.  Francois  Coignet 
long  ago  described  the  reinforcement  in  concrete  as  "a 
metallic  framework  linked  or  arranged  so  as  to  strengthen 
the  same."  But  that  did  not  explain  how  it  would  be 
possible  to  make  a  successful  reinforced-cdncrete  floor  slab 
that  would  imitate  mechanically  the  action  of  a  homo- 
geneous flat  plate  such  as  steel.  That  could  not  be 
successfully  accomplished  by  introducing  the  reinforce- 
ment in  any  way  you  might  please,  any  more  than  flying 
could  occur  in  case  wings  are  by  chance  used.  The 
first  man  who  proposed  thin  slabs  of  concrete  is  so  well 
known  to  the  engineering  profession  that  I  do  not  need 
to  mention  his  name.  His  proposal  excited  ridicule  al- 
most as  universal  as  that  of  Darius  Green,  although  he 
did  not  have  the  good  fortune  to  have  his  immortality 
insured  by  putting  his  name  in  a  poem.  He  not  only 
proposed  such  a  slab,  but  he  built  it  as  well,  and  thou- 
sands like  it.  It  was  as  great  a  success  in  this  field 
as  the  aeroplane  in  flying,  and  his  success  was  scored 
against  the  adverse  opinion  of  the  entire  engineering 
profession.  And  now  if  I  understand  your  position, 
neither  the  Wrights  nor  he  should  have  any  patent  pro- 
tection. 

I  am  not  informed  and  therefore  cannot  say  whether  or 
no  the  alleged  improvements  considered  by  Judge  Lewis 
are  such  as  deserve  protection,  but  I  am  saying  that  in 
my  opinion  the.  position  taken  in  this  editorial  unduly 
minimizes  the  field  of  effort  of  inventors. 


Taking  the  broad  ground  that  reinforcement  consists 
merely  in  burying  metal  in  the  concrete,  the  editorial 
position  would  evidently  be  to  put  metal  where  the  great- 
est stresses  are.  But  how  will  you  find  out  where  the 
greatest  unit  stress  occurs  or  where  the  greatest  stresses 
to  be  borne  are  to  be  found  before  the  arrangement  of 
the  metal  in  the  structure  is  determined  upon?  To  do 
that  is  impossible,  because  this  is  what  is  called  an  inde- 
terminate structure  or  one  in  which  the  stresses  are  deter- 
mined by  the  relative  rigidity  of  the  parts. 

The  arrangement  then  is  the  thing  that  comes  first 
before  the  principles  of  mechanics  can  be  applied,  and 
a  patent  is  granted  for  any  arrangement  of  parts  in  a 
novel  and  advantageous  manner.  It  is  evident  that  some 
arrangements  must  be  superior  to  others,  and  so  the 
position  taken  in  the  editorial  is  manifestly  incorrect. 

We  may  be  ready  to  admit  that  the  engineer  would 
be  better  off  without  the  patent  system  than  he  is  with 
it  so  long  as  the  Patent  Office  continues  to  grant  patents 
on  one  theory  and  the  courts  continue  to  construe  them 
as  to  validity  and  infringement  upon  an  entirely  dif- 
ferent and  contradictory  theory.  But  it  would  seem  to 
be  the  part  of  the  editor  of  an  engineering  periodical 
to  uphold  the  just  claims  of  the  men  of  this  profession 
for  due  recognition  and  appreciation,  men  who  are  ap- 
plying the  materials  and  forces  that  they  direct  with  the 
highest  inventive  genius,  as  against  judicial  discussions 
that  are  based  on  the  most  crass  ignorance  of  the  sim- 
plest principles  of  mechanics.  H.  T.  Eddy. 

916  S.  E.  Sixth  St.,  Minneapolis,  Dec.  10,  1915. 

[Perhaps  the  best  answer  that  can  be  made  to  the  ar- 
guments presented  in  the  foregoing  two  letters  is  to  refer 
our  correspondents  to  the  opinion  of  the  United  States 
Supreme  Court  presented  on  page  1138  of  our  issue  of 
Dec.  9.  The  Supreme  Court  there  declares  that  "it  was 
never  the  object  of  the  patent  laws  to  grant  a  monopoly 
for  every  trifling  device  which  would  naturally  and  spon- 
taneously occur  to  any  skilled  mechanic  or  operator  in 
the  ordinary  progress  of  manufacture." 

In  the  editorial  criticized  we  did  not  say  that  there 
can  be  or  has  been  no  invention  in  the  field  of  reinforced 
concrete.  What  we  did  emphasize  is  that  the  ordinary 
placing  of.  reinforcement  in  position  to  take  stresses,  such 
as  is  within  the  ability  of  any  competent  engineer  ex- 
perienced in  reinforced-concrete  design,  is  not  inven- 
tion, and  patents  based  merely  on  particular  arrangements 
of  reinforcement  ought  not  to  be  sustained  unless  it  can 
be  shown  that  the  making  of  that  particular  arrangement 
involved  invention. 

Even  though  a  man  may  be  the  first  to  use  and  to 
spread  upon  the  patent  records  a  particular  way  of  plac- 
ing reinforcing  metal,  he  is  not  entitled  to  a  monopoly 
of  that  particular  arrangement  unless  he  can  show  that 
his  arrangement  was  a  real  step  forward  in  the  art. 

And  there  is  another  point  which  deserves  attention 
in  this  connection.  The  steady  advance  in  technical 
knowledge  brings  within  the  field  of  the  ordinary  de- 
signer work  which  at  an  earlier  period  might  rightly 
have  been  held  to  be  invention. 

The  patents  issued  more  than  a  half  century  ago  to 
Fink  and  Bollman  and  Post  and  others,  cited  by  Dr. 
Eddy,  illustrate  this  admirably.  When  those  patents 
were  issued,  little  was  known  by  practical  bridge  builders 
of  the  stresses  in  structures,  and  the  forms  of  truss 
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referred  to  were  real  inventions — valuable  contributions 
to  the  art.  But  with  the  advanced  knowledge  of  bridge 
design  current  today,  such  particular  arrangements  of 
trussing  could  be  made  by  any  competent  designer  to  suit 
the  local  conditions,  and  any  monopoly  of  any  such  spe- 
cial arrangement  would  be  justly  opposed  on  the  ground 
that  no  invention  was  involved  in  its  creation. 

Patents  in  the  chemical  field  furnish  an  equally  good 
illustration.  Patents  were  issued  many  years  ago  for 
chemical  compositions  that  today  would  be  made  in  the 
ordinary  routine  work  of  any  well-equipped  chemical 
laboratory. 

The  position  of  the  engineering  profession  almost 
without  exception  is  that  the  designing  engineer  should 
not  be  obstructed  in  his  regular  routine  work  by  patents 
issued  to  some  other  designer  merely  because  the  lat- 
ter has  devised  some  particular  arrangement  of  parts, 
without  making  any  real  advancement  in  the  art  such  as 
justifies  the  Government  in  its  grant  of  a  monopoly. — 
Editor.] 

©uattllett  Bosses  foir  Mecttiriie&l 
Coimdltmatls  aim  Coimcs3®^© 

Sir — One  feature  of  concrete  construction  that  is  sel- 
dom given  the  attention  it  deserves  is  the  proper  placing 
of  electrical  conduits  and  outlet  boxes  in  concrete  floors. 
The  men  engaged  in  the  mechanical  trades  involved  in 
building  construction  seem  to  be  imbued  with  the  idea 
that  reinforcement  is  simply  used  as  a  void  filler  and 
otherwise  performs  no  useful  function.  For  this  reason 
the  "all-important"  reinforcement  is  regarded  as  a  mat- 
ter of  secondary  importance  in  the  effort  to  make  the 
work  of  other  trades  as  easy  of  execution  as  possible. 

Architects  and  engineers  have  given  their  stamp  of 
approval  to  such  conditions  by  an  ominous  silence,  broken 
but  seldom  by  some  "overzealous  young  upstart"  treading 
rough  shod  on  the  toes  of  the  contractors  who  raise 
havoc  with  an  otherwise  excellent  design  by  the  methods 
they  pursue  in  executing  their  portion  of  the  work.  With- 
out question  this  condition  is  brought  about  by  lack  of 
knowledge  on  the  part  of  the  designer  regarding  seem- 
ingly small  details,  and  the  worked-to-death  practice  of 
"passing  the  buck"  to  the  man  who  does  the  actual  work. 

In  the  past,  designers  of  structures,  especially  build- 
ings, have  been  too  ready  to  take  all  the  credit  for  the 
finished  product  of  a  half-baked  design,  elaborated  upon 
and  completed  by  the  contractor  with  the  stereotyped  ap- 
proval of  the  designer.  This  approval,  with  its  usual 
limitations,  means  absolutely  nothing  in  so  far  as  the 
contractor  is  concerned,  but  always  relieves  the  designer 
of  responsibility.  Until  men  are  willing  to  make  a  com- 
plete design  and  assume  the  responsibility  for  it,  much 
unsatisfactory  work  will  result,  and  the  designer,  al- 
though he  may  have  a  loophole  for  immediate  escape, 
will  sooner  or  later  be  held  in  disrepute  by  contractors 
and  owners  with  whom  he  has  had  dealings. 

Specifications  or  plans  as  a  rule  give  the  information 
regarding  the  proper  location  of  reinforcement,  but  fail 
to  specify  definitely  the  type  of  electric  outlet  box  that 
will  allow  the  placing  of  electric  conduit  without  inter- 
fering with  the  reinforcement.  As  a  result  the  con- 
tractor bases  his  estimate  on  the  usual  low  box,  it  being 
the  cheapest,  and  in  executing  the  job 'insists  on  using 


thijjt  type.  This  practice  in  general  plays  havoc  with 
the  reinforcing,  for  the  conduits,  unless  goose-necked  at 
each  outlet,  lie  in  just  about  the  same  plane  as  the  rein- 
forcement. 

This  situation  can  be  remedied  very  easily  by  the  use 
of  the  high-outlet  box  3  in.  in  height  with  the  conduit 
entrance  1%  in.  clear  above  the  bottom.  The  plane  of 
the  electrical  conduits  is  thus  raised  clear  of  the  rein- 
forcement zone  as  a  general  rule,  and  this  eliminates  the 
trouble  created  by  the  electricians  moving  and  lifting 
reinforcing  bars  to  make  way  for  conduit  connections  with 
outlet  boxes. 

Some  electricians  are  now  using  the  high-outlet  box 
almost  exclusively,  for  they  have  found  it  much  more 
satisfactory.  The  conduits  can  in  fact  be  installed  more 
cheaply  than  if  low  boxes  are  used,  involving  the  moving 
and  rearrangement  of  reinforcement,  or  the  goose-neck- 
ing of  conduit  to  enter  the  outlet  box.  The  fact  to  be 
emphasized,  however,  is  that  it  is  the  duty  of  the  archi- 
tect and  engineer  to  his  client  to  specify  beyond  a  doubt 
the  type  of  box  to  be  used.  Then  he  can  with  impunity 
specify  just  where  the  reinforcement  is  to  be  in  the  fin- 
ished work,  and  be  reasonably  sure  that  the  specifications 
will  be  carried  out.  A.  M.  Wolf, 

Principal  Assistant  Engineer,  Condron  Co. 

Chicago,  I'll.,  Dec.  13,  1915. 

Wi 

3£©<c©irnthr'a<c  !L®s\dlBin\g>  Pspolbfleiams 

Sir — In  the  article  of  R.  Fleming,  "Is  a  Part  Stronger 
Than  the  Whole?"  and  the  editorial  comment  thereon, 
Nov.  25,  1915,  I  think  one  point  is  not  emphasized. 
It  is  not  the  dimensions  of  the  piece  but  rather  the  type 
of  loading  and  the  character  of  the  resulting  strains  that 
govern  the  strength  of  the  body.  Thus  an  axial  load 
will  produce  bending  merely  as  a  secondary  stress,  while 
an  eccentric  load  will  produce  bending  as  a  primary 
stress,  and  a  load  producing  bending  is  the  most  ineffi- 
cient type  of  loading,  since  the  stress  in  merely  one  plane 
determines  the  section  of  the  entire  member.  It  is  then 
easily  grasped  that  changing  the  dimension  of  a  piece  so 
as  to  alter  the  type  of  loading  over  the  enlarged  member 
will  so  alter  the  strains  as  to  lessen  the  resisting  strength 
of  the  body,  as  in  the  classic  case  of  torsion  developed 
by  Saint- Venant  it  is  shown  that  sharp  corners  produce 
infinite  shears  at  the  edge  and  hence  should  be  rounded. 

I  do  not  agree  with  the  editorial  comment  on  Emer- 
son's paradox.  The  existence  of  a  crack  is  not  a  very 
serious  matter.  We  would  not  punch  metals  if  it  were, 
since  fine  hairlike  cracks  are  often  started  there.  I 
think  the  objection  to  a  crack  is  its  appearance  more 
than  anything  else,  that  is,  of  course,  assuming  that  it 
is  due  to  local  excess  of  strain  only.  Likewise  in  the 
shipping  and  hauling  of  steel  local  injuries  occur  which 
we  let  pass.  G.  Paaswell. 

2726  Creston  Ave.,  New  York,  N.  Y.,  Nov.  26,  1915. 

Sir — In  your  editorial  comment  on  an  able  article  em 
titled  "Is  a  Part  Stronger  Than  the  Whole?"  by  E. 
Fleming  in  the  issue  of  Nov.  25,  1915,  your  concluding- 
paragraph  contains  the  statement,  "Common-sense  is 
called  for  in  dealing  with  problems  in  eccentric  stress." 
The  writer  of  this  letter  (who  happens  to  be  the  engi- 
neer referred  to  in  Case  3  of  Mr.  Fleming's  article) 
thinks  this  is  the  crux  of  the  whole  subject. 
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There  is  a  tendency  in  some  quarters  to  stick  slavishly 
to  formulas.  It  is  a  curious  fact  that  no  one  is  more 
narrow  and  strict  in  the  use  of  a  formula  than  the  man 
who  has  not  the  slightest  idea  how  the  latter  was  evolved. 
There  are  few  formulas  used  in  structural  engineering 
which  are  not  more  or  less  empirical.  There  are  very 
few  formulas  in  which  the  conditions  assumed  in  the 
mathematical  analysis  are  realized  in  the  working  con- 
ditions. There  are  a  large  number  of  column  formulas 
in  use,  but  surely  they  cannot  all  be  right  under  all 
circumstances.  At  best  they  are  but  imperfect  expres- 
sions of  the  truth,  and  should  be  used  with  this  knowl- 
edge. 

The  writer  was  once  made  to  change  a  strut  by  a  New 
York  Building  Department  examiner  because  it  was  130 
radii  of  gyration  in  length.  It  carried  but  one-fifteenth 
of  the  allowable  load,  but  this  made  no  difference  in 
the  eyes  of  the  examiner,  who  simply  pointed  to  the  code, 
which  specified  not  over  120  radii.  So  I  had  to  change 
the  design,  although  it  had  already  been  erected. 

There  are  two  general  methods  of  figuring  wind  brac- 
ing for  tall  buildings.  I  have  seen  advocates  of  one 
method  look  with  absolute  contempt  on  an  engineer  who 
used  the  other  method,  and  vice  versa,  yet  the  facts  are 
that  in  the  analyses  of  both  methods  there  are  assumptions 
made  which  are  contrary  to  actual  working  conditions. 

"We  have  seen  how  it  is  apparently  possible  to  prove  by 
algebra  that  2  equals  1.  This  ought  not  to  weaken  our 
faith  in  algebra,  but  merely  show  us  that  sophistry  can 
creep  into  any  form  of  logic. 

We  use  formulas  for  eccentricity  as  well  as  anything 
else  because  they  are  the  best  tools  we  have  to  work  with. 
Every  result,  however,  shoidd  be  examined  in  a  broad 
way  to  sec  that  it  is  not  obviously  absurd,  as  knocking 
out  a  superfluous  rivet  would  be.  In  other  words,  the 
rule  of  reason  applies  to  formulas  as  well  as  to  other 
things,  and  Mr.  Fleming's  article  brings  this  home  very 
aptly.  David  Gutman. 

345  Bedford  Ave.,  Mt.  Vernon,  N.  Y.,  Dec.  7,  1915. 

Sir — As  a  number  of  large  grandstands,  stadium 
bowls,  etc.,  are  being  built  nowadays,  a  few  remarks 
on  the  design  from  the  point  of  view  of  the  seat  occu- 
pant may  be  of  interest.  It  seems  to  me  that  in  many 
cases  his  comfort  has  not  been  properly  considered. 

The  writer  recently  sat  for  what  seemed  an  eternity 
in  a  famous  stadium  having  places  for  30,000.  The 
seats — if  they  can  be  called  such — are  built  as  shown 
in  Fig.  1,  the  sitter  having  to  rest  on  the  3x8-in.  plank 
on  the  edge  of  the  concrete  step.  There  is  no  support 
for  his  back,  and  he  is  subject  to  the  kicks  of  his  neigh- 
bor behind  him. 

In  the  Amphidrome  at  Houghton,  Mich.,  designed  by 
the  writer,  the  amphitheater  seats  are  arranged  as  shown 
in  Fig.  2.  With  this  arrangement  people  can  walk  to 
their  seats  without  trouble,  and  do  not  kick  the  people 
in  front  either  in  walking  or  when  seated.  This  seat- 
ing scheme  is  cheap  and  easily  constructed.  It  seats  a 
maximum  number  in  a  given  space  and  can  be  adapted 
to  any  slope. 

The  insufficiency  of  station  signs  is  a  well-known  weak 
point  of  our  railways.    The  occasional  visitor  who  takes 


the  subway  in  New  York  is  pleased  to  find  that  the  sta- 
tions have  their  names  frequently  and  prominently  dis- 
played in  numerous  places  on  walls  and  columns.  It  has 
often  occurred  to  the  writer,  when  traveling  even  on  our 
best  railways,  that  a  similar  liberal  use  of  signs  for  sta- 
tion names  would  add  much  to  the  convenience  and  pleas- 
ure of  the  passengers.  Ordinarily  a  passenger  in  the 
car  cannot  see  the  name,  except  by  chance  or  by  much 


FIG.  Z 


DESIGN  OF  SEATS  FOR  GRANDSTANDS 

neck  stretching.  Signs  placed  on  both  sides  of  the  track 
and  about  8  ft.  from  the  ground,  at  both  ends  of  the 
station,  and  so  arranged  that  they  can  be  read  from  any 
car  on  a  long  train,  would  be  a  boon  to  the  traveler. 
The  cost  of  installation  and  maintenance  would  be  small 
as  compared  with  the  advantage.       J.  F.  Jackson, 

Wisconsin  Bridge  and  Iron  Co. 
Milwaukee,  Wis.,  Nov.  26,  1915. 


Was* 


Foipc©  Meedledl  to 

Sir — Apropos  of  the  present  discussion  of  military 
preparedness  for  the  United  States  and  showing  an  ap- 
preciation of  its  lack  before  it  was  so  generally  recog- 
nized is  a  word  spoken  over  10  yr.  ago  by  Maj.-Gen. 
George  W.  Goethals,  U.  S.  A.,  Governor  of  the  Canal 
Zone,  in  his  paper  on  "Fortifications"  before  the  Inter- 
national Engineering  Congress,  1904: 

At  present  the  greatest  difficulty  is  in  the  proper  care  of 
the  guns  already  mounted.  The  Coast  Artillery  branch  of  the 
service,  to  which  this  belongs,  is  too  small  in  numbers  to 
man  the  guns  now  available,  and  the  greatest  danger  now 
confronting  the  United  States  arises  from  this  deficiency  of 
properly  trained  men  to  fight  the  guns.  At  the  outbreak  of 
war  a  fleet  could  be  off  any  important  harbor  within  a  few 
days,  and  long  before  it  would  be  possible  to  organize  the 
necessary  volunteer  force  to  properly  man  the  guns;  and 
even  were  this  possible  they  would  be  ignorant  of  the  tech- 
nical knowledge  now  needed  for  the  proper  handling  of  the 
armament.  This  is  a  matter,  however,  which  devolves  upon 
Congress  to  rectify,  and  what  steps  will  be  taken  to  overcome 
this  danger  remains  to  be  seen. 

Caleb  Mills  Saville. 

Hartford,  Conn.,  Dec.  IT,  1915. 

[Things  appear  to  have  gone  from  bad  to  worse.  Brig.- 
Gen.  E.  M.  Weaver,  Chief  of  Coast  Artillery,  in  his  an- 
nual report  made  public  on  Dec.  18  declares  that  we 
have  not  half  enough  troops  to  man  the  coast  defences  al- 
ready built.  The  minimum  force  required  is  1,942  officers 
and  47,176  men.  Congress  in  1908  adopted  the  policy 
of  manning  half  the  fortifications  with  regular  troops 
and  half  with  state  militia.  This  policy  has  been  a 
failure.  The  states  have  not  furnished  the  men  required 
by  over  10,000,  and  the  manning  of  fortifications  in 
United  States  possessions  overseas  has  left  the  army  with 
only  half  the  men  and  officers  neccessary  to  furnish  its 
quota  for  manning  fortifications  on  the  coast  of  tin- 
United  States.— Editor.] 
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fog5  Cle^ipflia^  ^Eadl  Cair^Iblblimgl 
By  F.  W.  Harris* 

The  following  clauses  are  the  usual  highway  specifica- 
tion for  grubbing : 

All  stumps,  roots,  logs  and  other  obstructions  shall  be 
grubbed  out  and  removed  from  all  places  where  embankments 
occur  less  than  3  ft.  in  height;  also  where  excavations  occur 
less  than  3  ft.  in  depth,  and  from  such  other  places  as  the 
engineer  may  direct. 

All  material  so  grubbed  out  shall  be  destroyed  in  the  man- 
ner specified. 

Grubbing  shall  be  paid  for  by  the  acre  or  fraction  of  an 
acre.  The  area  within  the  limits  of  the  slope  stakes,  when- 
ever grubbing  shall  have  been  done  thereon  by  the  contractor, 
shall  be  estimated  only  upon  cuts  up  to  3  ft.  in  depth,  and 
under  embankments  of  3  ft.  or  less  in  height,  and  upon  uni- 
form ditches  wherever  the  engineer  may  direct. 

This  is  the  old  railroad  specification.  It  answered  the 
railroad  purpose  well  enough,  for  grubbing  is  but  a  detail 
in  that  class  of  work,  owing  to  the  heavy  cuts  and  fills 
and  the  much  narrower  width  of  roadbed.  It  is  only  with 
the  wide  roadways  and  "scratch  work"  of  roadbuilding 
that  grubbing  comes  to  the  front  as  an  important  factor. 

Grubbing  has  been  estimated  and  paid  for  in  at  least 
four  different  ways — by  lump  sum,  station,  acreage,  and 
square  rod.  All  these  methods  are  founded  on  approxi- 
mate estimates.  The  lump  sum  was  the  easiest  way 
adopted  on  small  jobs  where  the  contractor  was  in  a  posi- 
tion to  make  a  fairly  close  estimate.  Grubbing  by  the 
station  was  one  way  of  payment  used  by  the  railroads 
where  the  cut  and  fill  was  under  3  ft.  By  the  present 
•ystem  grubbing  is  paid  for  by  the  acre  or  fraction 
thereof. 

Interpretation  of  Grubbing 

Such  a  clause  has  been  interpreted  in  two  different 
ways:  One  way  is  shown  on  the  accompanying  sketch  as 
X,  which  gives  a  measurement  of  14  ft.  This  method  is 
close  and  very  unfair.  Others  use  a  full  width  between 
the  slope  stakes,  shown  as  Y .  This  gives  a  measurement 
of  42  ft.,  which  is  more  fair  and  liberal  for  the  following 
reason :  Frequently  there  is  a  stump  on  the  slope  line 
(stump  A)  which  the  engineer  wants  removed  for  the 
sake  of  appearance.  The  same  reason  will  apply  for 
grubbing  out  the  stump  C.  Also  in  both  cases  the  stumps 
are  within  the  3-ft.  limit.  Even  using  the  Y  method  of 
computing  acreage,  in  nine  cases  out  of  ten  the  grubbing 
will  be  done  at  a  loss  to  the  contractor. 

The  present  system  of  estimating  the  cost  of  grubbing 
for  highways  results  in  almost  endless  confusion  and  wild 
guessing,  both  on  the  part  of  the  engineer  in  his  estimate 
and  the  contractor  in  bidding.  On  one  large  highway 
contract  involving  the  construction  of  25  mi.  of  mountain 
road,  bids  on  grubbing  ranged  from  $100  to  $300  per 
acre.  The  $100  man  did  not  have  the  least  idea  of  what 
he  was  doing.  The  $300  man  figured  a  profit  on  the 
grubbing.  In  this  case  $200  was  about  right,  as  the  grub- 
lung  was  heavy  and  in  addition  to  this  there  was  a  long 
and  expensive  haul  to  get  powder. 

The  acreage  of  grubbing  in  the  present  estimates  of 
quantity  shows  only  the  amount  of  grubbing  that  comes 
within  the  specification,  and  not  what  the  contractor  will 
actually  be  required  to  do.  The  engineer  does  not  know 
the  actual  amount  that  the  contractor  will  have  to  do; 
neither  does  the  contractor,  hence  we  have  wildcat  bid- 

*Renton,  Wash. 


ding  on  grubbing  and  no  cost  data  on  the  subject  that  are 
worth  a  moment's  consideration. 

To  remedy  this  condition  the  contractor  should  receive 
payment  for  every  stump  removed,  regardless  of  the 
depth  of  cut  or  height  of  fill.  He  is  entitled  to  be  paid 
for  grubbing  stump  B,  as  much  as  for  grubbing  stump  E. 
The  idea  that  stump  B  will  cave  in  with  the  excavation  is 
a  fallacy,  as  this  course  is  never  adopted  on  construction 
work,  for  when  a  contractor  is  organized  to  shovel  earth 
he  does  not  want  to  break  into  the  scheme  to  handle 
stumps. 

The  system  of  paying  for  grubbing  by  acreage  must  be 
abandoned  and  the  stumps  graded  according  to  size.  A 
convenient  and  practicable  grading  of  sizes  runs  from  6 
to  12  in.,  12  to  24  in.,  24  to  36  in.,  and  above  36  in.  No 
grubbing  should  be  paid  for  on  anything  smaller  than 
6  in.    Stumps  from  6  to  24  in.  should  be  measured  4  ft. 


A 
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SPECIFICATION  MAY  BE  INTERPRETED 

from  the  ground.  Stumps  over  24  in.  should  be  measured 
at  the  butt  log.  It  would  be  impossible  to  measure  large 
redwood,  cypress  and  cedar  stumps  "breast  high." 

In  the  schedule  of  quantities  submitted  to  contractors 
the  stumps  would  be  listed  like  the  following: 

100—  6  to  12  in.  150—24  to  36  in. 

125 — 12  to  24  in.  200 — above  36  in. 

The  contractor  would  then  know  just  exactly  what  he 
has  to  bid  on  and  what  he  has  to  move.  He  will  be  paid 
for  every  stump  handled.  It  would  be  but  a  short  time 
before  grubbing  would  be  standardized  in  price  according 
to  different  localities,  which  would  result  in  closer  esti- 
mates of  final  cost. 

There  is  another  feature  of  grading  stumps  which 
makes  it  a  valuable  aid  in  making  preliminary  estimates, 
especially  for  those  to  be  let  on  a  lump-sum  basis.  The 
majority  of  engineers  refuse  to  allow  waste  in  any  quan- 
tity to  show  on  the  profiles.  This  results  in  too  close  a 
theoretical  balance,  as  the  percentage  of  shrinkage  is 
nearly  always  underestimated.  Consequently  the  excava- 
tions will  not  make  the  embankments.  A  sag  has  to  be 
put  in  the  fill,  or  if  earth  is  borrowed  there  is  a  bill  of 
"extras"  which  makes  the  lump-sum  bid  almost  useless. 

Estimating  Shrinkage 

The  method  of  obtaining  an  estimate  of  shrinkage  in 
a  timber  country  is  as  follows :  Plot  a  trial  grade  line  on 
the  profile,  seeing  that  the  quantities  balance  reasonably 
close.  The  excavation  should  exceed  embankment  at  least 
10%.  The  profile  will  give  the  center  cut  and  fill,  and  an 
experienced  man  can  stand  on  the  center  line  and  esti- 
mate where  the  slopes  will  intersect  the  ground  line. 

The  stumps  in  each  station  should  be  noted  and  re- 
corded according  to  sizes  and  kinds  of  stump,  also  the 
formation  of  soil,  whether  rock,  gravel  or  swamp.  It  is 
essential  to  note  the  kind  of  stumps,  as  some  stumps  will 
blow  out  much  easier  than  others.  For  instance,  a  4-ft* 
fir  stump  will  leave  a  smaller  hole  than  a  4-ft.  cedar 


December  23,  1915 


ENGINEERING  NEWS 


1241 


stump.  This  should  be  borne  in  mind  merely  as  it  would 
be  a  useless  refinement  to  grade  the  loss  of  excavation  by 
the  kind  of  stump  shot  out.  In  the  office  the  stumps 
should  be  listed  according  to  cuts  and  fills. 

The  following  table  will  apply  on  the  Pacific  coast  for 
computing  loss  of  excavation  by  blowing  out  stumps. 
Fir,  cedar,  spruce,  hemlock  are  averaged  in  the  table. 

12tto124iiii 1  cu  yd'  each 

Above  36  ?n 5  cu  yd-  each 
Above       in   10  cu  yd  eacn 

In  swamps  where  the  growth  is  spruce,  hemlock,  cedar, 
maple,  50%  should  be  added  to  these  quantities,  as  it 
requires  more  dynamite  to  lift  a  stump  of  given  size, 
owing  to  the  decreased  resistance  of  the  swamp  soils.  To 
get  shrinkage,  say  between  Sta.  20  and  30,  this  would 
average  a  4-ft.  cut  on  the  center  fine  for  the  entire  dis- 
tance. Assuming  the  record  shows  the  soil  to  be  clay 
and  hardpan,  the  list  of  stumps  for  this  section  would 
total  65,  divided  as  follows: 

6  to  12  in   oa  on  „  , 

12  to  24  in  II  H  cu-yd- 

>i  »„       i"  •   6V  60  cu.vd. 

iUvele^:::::::::::::::::;:::::;:::::;  2I     To  SS:% 

65  230  cu.yd. 

In  this  cut  the  grade  line  would  have  to  be  lower  to 
give  the  additional  230  cu.yd.  lost  in  blasting.  As  the 
same  condition,  however,  is  assumed  to  exist  in  the 
adjacent  fill,  the  grade  line  will  give  a  correct  balance. 

The  grubbing  clause  should  be  revised  to  include  the 
following : 

All  stumps  and  roots  on  the  right-of-way  to  be  grubbed 
will  be  paid  for  according  to  the  list  of  sizes  shown  on  the 
schedule  of  quantities.  Stumps  6  to  24  in.  will  be  measured 
4  ft.  above  the  ground,  stumps  over  24  in.  diameter  will  be 
measued  at  the  butt  log  or  on  top  of  stump. 


Progress  ©f  Federal  JRcanIlway« 

The  annual  report  of  the  Interstate  Commerce  Com- 
mission just  submitted  to  Congress  summarizes  the  pro- 
gress made  thus  far  with  the  valuation  of  the  railways 
of  the  United  States.    On  Jan.  1,  1916,  field  parties 
will  have  completed  the  surveys  upon  nearly  50,000  mi. 
of  railway.    The  total  mileage  of  railway  in  the  United 
States  being  approximately  250,000  mi.,  there  will  be 
left  on  Jan.  1  about  200,000  mi.  still  to  cover,  and  it 
is  believed  that  this  work  can  be  completed  in  the  next 
four  years.    The  basis  of  this  estimate  is  as  follows :  A 
year  ago  there  were  eight  field  parties  engaged  on  road- 
way and  track  measurement  in  each  of  the  five  valuation 
districts  into  which  the  country  is  divided.    They  were 
covering  from  1,500  to  1,700  mi.  per  month.    In  the 
early  part  of  the  present  year  the  field  parties  were 
increased  from  eight  to  twelve,  and  since  June  1  twelve 
field  parties  have  been  continuously  at  work  in  each  dis- 
trict.   Their  average  total  progress  from  June  to  Oc- 
tober inclusive  has  been  a  little  over  4,000  mi.  per  month, 
or  66  mi.  per  month  for  each  party.    It  is  believed  that 
with  this  number  of  parties  continuously  at  work  in  each 
district  about  45,000  to  50,000  mi.*  per  annum  can  be 
covered.    The  commission  thinks  it  doubtful,  however, 
whether  with  the  present  organization  this  rate  of  pro- 
gress can  be  materially  exceeded. 

Besides  the  field  parties  handling  roadway,  track, 
bridgework,  etc.,  special  parties  have  been  organized  for 


appraising  bridges,  buildings,  signal  apparatus  and  other 
equipment  requiring  special  expert  knowledge.  This  de- 
partment of  the  field  force,  while  behind  with  its  work 
some  time  ago,  has  now  advanced  so  that  it  is  keeping 
pace  with  the  parties  engaged  on  the  road  surveys. 

Another  division  of  the  field  force  is  engaged  in  the 
appraisal  of  railway  lands  and  rights-of-way.  This  di- 
vision was  organized  later  than  the  field  parties  engaged 
on  roadway  measurements  and  has  not  yet  equaled  the 
rate  of  progress  made  by  them.  In  the  months  of  Aug- 
ust, September  and  October  the  average  monthly  progress 
of  the  land-appraisal  forces  was  about  2,500  mi.  per 
month.  This  lower  progress  has  been  partly  due  to  in- 
ability to  expand  the  force,  since  it  has  been  found  dif- 
ficult to  obtain  suitable  land  appraisers  through  the  civil- 
service  examinations.  New  examinations  have  been  held, 
however,  and  new  lists  of  eligibles  obtained  from  which 
additional  appraisers  will  be  appointed.  With  this  en- 
larged force  it  is  expected  to  bring  the  rate  of  progress 
in  the  land  division  up  to  that  in  the  roadway  division. 

In  the  telephone  and  telegraph  division  five  field  par- 
ties are  now  at  work  and  are  covering  a  total  pole-line 
mileage  of  about  6,000  mi.  per  month.  The  progress  of 
work  has  been  delayed  by  the  lack  of  information  that 
the  telegraph  companies  should  furnish.  It  has  been 
found  that  neither  the  Western  Union  nor  the  Postal 
company  has  information  as  to  the  location  of  the  greater 
part  of  its  lines. 

The  commission  indicates  that  it  has  not  yet  reached 
a  decision  as  to  the  prices  which  it  will  apply  in  making 
the  valuation  after  the  quantities  are  determined.  Ten- 
tative prices  have  been  applied  on  the  roads  where  the 
initial  valuation  has  been  made,  but  the  commission 
states  that  it  has  not  yet  made  its  decision  as  to  the 
final  prices.  It  is  collecting  a  great  mass  of  informa- 
tion as  to  market  prices,  obtained  from  catalogs,  quo-, 
tations,  correspondence  and  personal  investigations.  In 
addition  statements  have  been  obtained  from  the  railways 
themselves  as  to  the  prices  actually  paid,  and  these  re- 
ports have  been  checked  by  examination  of  the  railways' 
records  by  the  commission's  own  accountants.  As  to 
what  additions  should  be  made  to  the  quantities  and 
prices,  the  commission  says : 

It  seems  to  be  universally  conceded  that  in  addition  to 
the  amount  obtained  by  the  application  of  unit  prices  to  the 
quantities  shown  by  the  inventory,  certain  additions  com- 
monly known  as  overhead  charges  must  be  made.  These 
items  are  of  significance  and  no  opinion  should  be  expressed 
upon  them  without  the  fullest  possible  information. 
The  commission  has  believed  that  it  was  wise  to  defer  the 
application  of  prices  and  the  final  statement  in  dollars  of  the 
cost  of  reproduction  new  and  the  cost  of  reproduction  new 
less  depreciation  until  such  information  was  available  as 
would  permit  the  formation  of  a  reliable  opinion. 

The  valuation  act  as  passed  by  Congress  required  the 
commission  to  ascertain  the  original  cost  of  each  piece 
of  property  owned  by  the  railways.  The  commission 
says  that  experience  has  demonstrated  the  impossibility 
of  carrying  out  this  requirement  of  the  act.  The  best 
that  can  be  done  is  to  obtain  the  records  of  original 
cost  where  they  are  still  in  existence.  In  many  eases 
improvements  and  additions  to  railways  have  been  charged 
as  part  of  the  operating  expenses.  In  other  cases  cap- 
ital has  been  drawn  upon  to  pay  operating  expenses.  The 
commission  states,  however,  that,  broadly  speaking,  it 
can  usually  be  determined  how  much  money  has  gone 
into  the  railroads. 
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By  Thorndike  Saville* 

In  conducting  an  investigation  of  the  mortar-making 
properties  of  certain  sands  and  gravels  from  several  lo- 
calities in  New  Hampshire  and  Vermont,1  some  pecu-  - 
liarities  in  the  results  of  the  tests  marked  two  of  the 
sands  as  having  points  of  particular  interest.  The  tests 
were  conducted,  with  a  few  modifications  and  additions, 
after  the  procedure  of  the  laboratories  of  Westing- 
house  Church  Kerr  &  Co.,  as  explained  by  Cloyd  M. 
Chapman  in  Engineering  News,  Feb.  5  and  Mar.  42, 
1944. 

The  ratios  of  the  tensile  strengths  of  4 :  3  mortars 
made  with  five  of  the  sands  tested  compared  to  the 
strengths  of  4 :  3  mortars  of  standard  Ottawa  sand  made 
at  the  same  time  are  given  in  the  table.  Some  of 
the  tests  with  standard  sand  fell  below  minimum  spe- 
cification, due  in  large  measure  to  the  cement  used.  The 
relative  strengths  of  mortars  of  the  different  sands  when 
compared  with  standard  sand  made  at  the  same  time  and 
under  the  same  conditions  were  affected  little.  This  was 
shown  by  making  tests  with  the  same  sands  in  a  few  in- 
stances with  a  different  cement,  the  tests  showing  greater 
strength,  but  the  ratio  to  standard  sand  being  about  the 
same.  This  article  does  not  purport  to  indicate  what  the 
proper  results  of  tests,  tensile  or  otherwise,  ought  to  be. 
It  presents  merely  the  effects  of  certain  impurities  in 
sands  upon  their  relative  mortar-making  qualities. 

RESULTS  OF  TENSILE  TESTS,  RATIO  THIS  SAND 
TO  OTTAWA 

Sample  Occurrence     Impurity  3  Days,  %  1  Days,  %  28  Days,  % 

21  Concord  ....  36  34  47.8 
40        Portsmouth       Fe203           08  71  &^.» 

22  Pompanusuc  CaC03  160  \ii  ,?S'U 
35  Pompanusuc  CaCO,  135  130  142.0 
28       River                                   158  110  14^.0 

The  sand  from  Portsmouth  has  the  same  uniformity 
coefficient,  the  same  effective  size  and  the  same  general 
appearance  as  the  sand  from  Concord.  Both  are  fine 
and  even  in  texture,  and  a  weak  mortar  would  be  ex- 
pected. The  Portsmouth  sand  (No.  40),  however,  tests 
well,  while  that  from  Concord  (No.  24)  tests  low.  Micro- 
scopic examination  showed  numerous  red  particles  in  the 
Portsmouth  sand,  which  when  tested  gave  a  strong  re- 
action for  iron.  They  are  probably  of  the  nature  of 
bog  iron  ore  (limonite  =  2  Fe203  +  3  H,0).  This 
ingredient  in  the  sand  causes  the  mortar  to  set  very 
slowly  and  to  attain  a  much  greater  ultimate  strength 
than  it  otherwise  would,  making  of  a  naturally  poor  sand 
one  of  fair  strength.  The  mode  of  occurrence  of  this 
sand  the  writer  has  been  unable  to  ascertain,  and  hence 
the  large  amount  of  iron  in  it  is  unaccounted  for. 

The  sands  from  the  Pompanusuc  (Vermont)  region 
(Nos.  22  and  35),  which  contain  a  high  percentage  of 
calcium  carbonate  (CaC03)  cement,  are  naturally  of  good 
quality,  but  the  addition  of  the  CaCO.,  causes  an  ex- 
tremely strong  mortar,  testing  well  over  425%  compared 
with  mortars  of  standard  Ottawa  sand  of  similar  pro- 
portioning. These  sands  and  gravels  are  from  kame  de- 
posits and  are  of  glacial  origin,  the  calcium  carbonate 
being  derived  from  particles  of  calcite  schist  from  the 


schist  areas  to  the  north.  Not  only  is  there  much  of 
this  schist  among  the  stones  composing  the  gravel,  but 
the  gravel  itself  is  strongly  cemented.  It  was  necessary 
to  break  it  up  before  making  briquettes,  and  on  ac- 


*Field  Assistant  in  Surveying,  Thayer  School  of  Civil  En- 
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'Condensed  from  a  thesis  presented  for  the  degree  of  Civil 
Engineer,  in  April,  1915,  to  the  Thayer  School  of  Civil  Engi- 
neering, Dartmouth  College. 


FIGS.  1  AND  2.    MICRO-PHOTOGRAPHS  OF  CONCORD  SAND 
(NO.  21)  AND  PORTSMOUTH  SAND  (NO.  40) 

Left — (No.  21)  Showing  uniformity  of  sizes  and  presence 
of  nothing  but  quartz  fragments.  Right  (No.  40) — Showing 
similarity  of  sizes  to  Concord  sand.  White  particles  are 
mostly  quartz,  dark  particles  hornblende  and  basalt.  DarK 
particle  in  center  is  only  limonite  fragment  in  photograph 

count  of  this  artificial  grading  of  sizes  no  sieve  analysis 
was  made. 

The  fact  that  the  conditions  under  which  the  tests 
were  made  were  fairly  uniform  is  shown  by  computing 
the  probable  error  of  the  means  by  the  methods  of  least 
squares.  From  these  computations  the  probable  error 
of  the  mean  of  fifty-two  7-day  tensile  tests  on  4  :  3  stand- 
ard sand  (Ottawa)  mortars  was  ±2.476  lb.,  or  4.35%, 
and  that  of  fifty-four  28-day  tests  was  ±3.82  lb.,  or 
4.64%. 


The  so-called  International  Road  Congress  held  in 
Worcester,  Mass.,  Dec.  14  to  47,  under  the  auspices  of 
the  Worcester  Chamber  of  Commerce,  was  a  notable  gath- 
ering of  New  England  road  officials.  The  attendance 
was  about  4,000,  and  several  papers  of  interest  to  en- 
gineers were  read.  These  will  be  published  in  full  by 
the  Worcester  Chamber  of  Commerce  through  the  sec- 
retary of  the  congress,  Herbert  N.  Davison. 

One  of  the  most  notable  papers  was  that  of  William 
E.  McClintock,  on  "The  History  of  Highway  Develop- 
ment in  Massachusetts."  Mr.  McClintock  was  for  many 
years  Chairman  of  the  Massachusetts  Highway  Commis- 
sion, and  his  paper  is  a  valuable  collection  of  remin- 
iscences and  early  experience  in  state-road  building.  This 
state  enjoys  the  distinction  of  being  about  the  only  one 
which  has  followed  a  consistent  policy  in  state-road  build- 
ing for  over  20  yr.,  and  the  material  Mr.  McClintock 
has  put  on  record  will  be  much  sought  by  future  his- 
torians and  investigators  of  this  present  remarkable  pe- 
riod of  road  building. 

Papers  of  general  interest  were  those  of  Logan  Waller 
Page,  Director  of  the  United  States  Office  of  Public  Roads 
and  Rural  Engineering,  on  "What  the  United  States 
Is  Doing  for  the  Good  Roads  Movement,"  and  W.  A. 
McLean,  Engineer  of  Highways,  Department  of  Public 
Works,  Province  of  Ontario,  on  "The  Development  of 
Improved  Highways  in  Canada  and  What  It  Means  to 
the  Dominion."  Mr.  Page's  paper  was  largely  a  dis- 
cussion of  the  economics  of  road  construction,  and  that 
of  Mr.  McLean  dealt  largely  with  organization  and  ac- 
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complishmeuts  of  the  highway  departments  of  the  Can- 
adian provinces. 

The  general  subject  of  road-building  materials  was  dis- 
cussed in  papers  by  W.  W.  Crosby,  Consulting  Engineer, 
Baltimore,  Md.,  and  Dr.  Joseph  Hyde  -Pratt,  State  Geolo- 
gist of  North  Carolina.  A  debate  on  the  relative  merits 
of  natural  and  refined  asphalt,  which  was  scheduled  to 
take  place  between  Clifford  Eiehardson,  of  the  Barber 
Asphalt  Co.,  and  Leroy  M.  Law,  of  the  United  States 
Asphalt  Refining  Co.,  did  not  take  place  as  Mr.  Law  was 
the  only  one  of  the  contestants  present.  His  paper  on 
"The  Merits  of  Refined  Asphalt  Roads"  gave  a  very  good 
summary  of  what  has  been  accomplished  with  the  use 
of  the  petroleum  asphalts,  particularly  those  from  Mexico. 

City  street  pavements  were  treated  in  papers  by  George 
W.  Tillson,  Consulting  Engineer  of  the  Borough  of  Brook- 
lyn, N.  Y.,  and  Henry  Welles  Durham,  Consulting  En- 
gineer, New  York  City.  Mr.  Tillson  went  on  record 
as  favoring  a  sand  cushion  rather  than  a  mortar  bed 
for  stone-block  and  brick  pavements.  He  considers  the 
sand  bed  necessary  for  resiliency  and  holds  that  the  mor- 
tar bed  will  result  in  a  more  noisy  pavement.  Mr.  Dur- 
ham's paper  gave  an  excellent  summary  of  the  history 
of  granite-block  pavement  and  of  the  improvements  in 
practice  in  this  country  and  abroad. 

The  financing  of  street  improvements  was  the  subject 
of  an  excellent  address  by  Nelson  P.  Lewis,  Chief  En- 
gineer of  the  Board  of  Estimate  and  Apportionment, 
New  York  City.  Some  very  convincing  arguments  were 
presented  to  establish  the  fallacy  of  long-term  bonds  for 
temporary  improvements.  He  believes  that  a  large  pro- 
portion of  the  cost  of  street  improvements  in  the  great 
cities  should  be  borne  by  local  property  which  is  di- 
rectly benefited — in  other  words,  the  public  should  obtain 
its  just  part  in  the  unearned  increment  on  real  estate. 

The  paper  of  W.  H.  Connell,  Chief  of  the  Bureau  of 
Highways,  Philadelphia,  Penn.,  on  "The  Organization  of 
Highway  Departments,"  was  chiefly  a  description  of  a 
system  for  keeping  in  touch  with  the  many  street  jobs 
under  way,  conditions  of  pavement,  etc.,  in  a  great  city, 
by  the  use  of  wall  maps  and  colored  pins.  With  the 
help  of  combinations  of  these  pins  and  the  use  of  a  vis- 
ible card  index  the  chief  of  the  bureau  is  able  to  answer 
promptly  all  ordinary  inquiries  as  to  the  status  of  the 
work,  condition  of  the  pavement,  etc. 

The  concrete  roads  of  Milwaukee  County,  Wisconsin, 
the  methods  of  construction,  maintenance  and  other  es- 
sentials, were  the  subject  of  a  paper  by  Herbert  J.  Kuel- 
ling,  County  Highway  Commissioner.  Concrete,  and 
steel  and  concrete  highway  bridges  were  discussed  in  a 
paper  by  J.  R.  Worcester,  Consulting  Engineer,  Boston, 
Mass. 

A  paper  of  considerable  interest  to  engineers  was  that 
of  Edwin  Duffey,  Commissioner  of  Highways  of  New 
York  State.  Mr.  Duffey  stated  that  under  his  admin- 
istration the  New  York  State  Highway  Department  is 
reverting  largely  to  the  construction  of  waterbound  mac- 
adam roads — more  miles  of  this  type  are  now  under 
construction  in  New  York  than  of  any  other  one  type. 
He  seemed  to  consider  the  experience  with  bituminous 
macadam  unsatisfactory.  He  spoke  favorably  of  con- 
crete pavements,  the  standard  width  for  which  his  de- 
partment has  made  17  ft.  He  thought  conservatism 
should  be  the  rule  of  the  department,  which  now  has 
$22,000,000  worth'  of  work  under  way. 


The  other  papers  covered  a  variety  of  subjects  from 
the  automobile  and  horse  owners'  point  of  view.  There 
were  numerous  entertainments  and  an  exhibit  of  road- 
building  materials  and  machinery.  A  registration  fee 
of  $3  was  charged  each  of  the  delegates  except  those  who 
had  a  part  in  the  program. 

:<g>: 

Milwaukee  County,  Wisconsin,  has  adopted  concrete 
pavement  almost  exclusively  for  road  surfacing.  Of  this 
type  of  construction  40,000  sq.yd.  was  built  in  1912; 
218,000  sq.yd.  in  1913;  264,000  sq.yd.  in  1914;  399,000 
sq.yd.  in  1915,  and  about  350,000  sq.yd.  will  be  built 
during  the  coming  year.  All  these  pavements  are  16  or 
18  ft.  wide,  S  in.  thick  in  the  middle  and  6  in.  thick  at 
the  sides.  The  following  notes  on  the  maintenance  and 
repair  of  these  pavements  are  from  a  paper  by  Herbert  J. 
Kuelling,  Highway  Commissioner,  Milwaukee,  Wis.,  read 
Dec.  16  at  the  Worcester,  Mass.,  Road  Congress. 

The  best  method  of  repairing  small  depressions  is 
to  first  sweep  the  pavement  surface  with  a  steel  broom 
to  loosen  any  dirt ;  after  which  the  spot  is  thoroughly  swept 
with  fiber  street-cleaning  brooms  and  finally  with  ordinary 
house  brooms  to  remove  all  dust  and  dirt  possible.  The 
depression  is  then  covered  with  hot  Tarvia-X  and  covered 
with  coarse  sand  or  screenings,  after  which  it  may  be 
opened  to  traffic. 

If  the  depressions  are  of  considerable  depth,  one  of 
two  methods  may  be  employed.  The  depression  is  cleaned 
as  already  described,  then  tar  painted  and  brought  to  grade 
with  crushed  stone.  Care  must  be  taken  not  to  have  stone 
larger  in  size  than  the  depth  of  the  depression.  The  stone 
is  tamped  in  place  with  hand  tampers  or  with  a  road  roller 
The  voids  in  the  tamped  stone  are  then  filled  with  a  bi- 
tuminous binder,  allowing  about  1  gal.  per  sq.yd.  per  in. 
of  depth.  This  is  the  quickest  way  to  make  repairs  and 
prevents  interruption  to  traffic  for  any  length  of  time. 
The  second  method  is  to  cut  out  the  poor  place  entirely 
and  after  trimming  the  sides  of  the  hole  and  thoroughlv 
sprinkling  the  surrounding  concrete  with  water,  to  fill 
the  hole  with  new  concrete  of  the  same  mixture  as  the 
original  road. 

In  Milwaukee  County  it  has  been  found  economical  to 
have  a  small  maintenance  crew,  consisting  of  a  foreman 
and  four  laborers  with  a  team  and  wagon,  go  over  all  the 
roads  once  or  twice  each  year.  This  maintenance  crew 
under  average  conditions  fills  all  cracks,  bad  joints  and 
small  pits  in  from  1  to  2  mi.  of  18-ft.  concrete  pavement 
per  day,  at  a  cost  of  from  $15  to  $30  per  mi.  for  labor 
and  materials. 

An  experiment  has  been  tried  of  treating  the  entire 
surface  of  some  pavements  with  from  ys  to  *4  gal. 
of  tar  per  sq.yd.,  applied  with  a  power  spraying  device. 
Care  is  of  course  taken  to  have  the  surface  thoroughly 
clean.  If  a  second  application  is  made,  asphalt  may  be 
used  instead  of  tar,  as  it  has  been  found  the  asphalt 
will  adhere  to  the  tar  where  it  will  not  adhere  to  the  origi- 
nal concrete  surface.  These  experiments  have  not  yet 
progressed  far  enough  to  warrant  any  conclusions,  but  Mr. 
Kuelling  seemed  convinced  that  a  successful  means  of 
treating  concrete  roads  in  this  manner  would  soon  be  de- 
veloped as  a  result  of  the  work. 
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Havesa  IR,maIhp©md  BE©cl&a(ril© 

The  complete  interruption  of  traffic  on  the  Woodlawn- 
New  Haven  electric-traction  zone  of  the  New  York,  New- 
Haven  &  Hartford  R.R.  during  the  storm  of  Dec.  13 
and  14  (as  described  in  Engineering  News,  Dec.  16) 
and  the  crippled  condition  of  the  road  for  several  days 
thereafter  appear  to  have  been  due  entirely  to  broken 
signal  and  feeder  wires.  There  seems  to  have  been  no 
other  part  of  the  electric-traction  equipment  in  serious 
trouble.  A  casual  inspection  of  the  zone  just  after  the 
storm  (by  observation  from  approaches  to  the  right-of- 
way  and  from  the  rear  end  of  one  of  the  early  trains) 
showed  innumerable  breaks  of  the  auxiliary  circuits  along 
the  60-mi.  stretch— and  but  little  else.  The  catenary 
overhead  contact  system  was  undisturbed,  the  only  trouble 
apparent  being  a  few  loose  hangers  between  messenger 
cable  and  running  wire  at  one  point — due  probably  to 
arcing  of  a  locomotive  pantograph  at  ice  barriers.  No 
catenary  bridges  were  damaged,  and  none  of  the  short 
masts  holding  the  signal  and  feeder  wires  above  these 
bridges  showed  trouble — beyond  three  cases  of  bent  cross- 
arms.  There  were  many  broken  insulators  but  no  plain 
evidence  of  whether  these  failed  first  or  as  the  result  of 
unbalanced  pull  as  the  wire  spans  snapped  under  their 
ice  load. 

8 

ILaqfuaadl  ClhEo^aim®  Adopted!  h>y 

Minneapolis  has  added  its  name  to  the  rapidly  growing 
list  of  cities  that  have  substituted  liquid  chlorine  for 
hypochlorite  of  lime  to  disinfect  their  water-supply.  The 
change  was  recommended  in  November,  1915,  by  F.  W. 
Cappelen,  city  engineer.  A  contract  was  promptly  let 
to  Wallace  &  Tiernan,  New  York  City,  for  the  installation 
of  three  liquid-chlorine  outfits  with  a  capacity  to  treat 
60,000,000  gal.  a  day  each.  The  contract  price  was  $2,000. 
The  apparatus  is  of  the  solution-feed  manual-control  type, 
similar  to  that  at  Buffalo. 

The  arrangement  of  the  new  filtration  plant  necessitated 
three  units,  duplicate  machines  for  regular  service  and  a 
third  in  another  part  of  the  plant  for  use  in  the  event  of 
an  emergency  making  it  necessary  to  cut  off  the  clear- 
water  reservoir  and  resort  to  direct  pumping.  A  0.15 
solution,  or  1  part  per  million,  is  being  used.  The  offi- 
cials believe  the  the  cost  will  be  about  10c.  per  1,000,000 
gal.,  or  only  one-fourth  that  of  the  "hypo"  process  at 
the  last  price  paid.  L.  I.  Birdsall  is  superintendent  of 
nitration.  The  liquid  chlorine  is  being  obtained  from 
the  Niagara  Falls  plant  of  the  Electro-Bleaching  Gas 
Co.,  New  York  City. 

City  Engineer  Cappelen  began  his  investigation  when 
the  war  demand  sent  hypochlorite  prices  soaring,  and 
Huron,  S.  D.,  and  other  cities  in  the  Northwest  began 
inquiring  whether  Minneapolis  would  take  care  of  their 
needs  temporarily  should  their  supplies  be  shut  off. 
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A  200,000-kw.  steam-electric  power  station  will  imme- 
diately be  erected  at  Windsor,  W.  Va.  (between  Wells- 
burg  and  Wheeling  on  the  Ohio  Biver),  by  the  American 
Gas  and  Electric  Co.,  of  New  York  City,  a  concern  having 
plants Ht  Atlantic  City,  N.  J.;  Wheeling,  W.  Va.;  Scran- 
ton,  Penn. ;  Canton,  Newark,  Tremont,  Mt.  Vernon,  Fos- 
toria,  New  Lexington,  Lancaster  and  Tiffin,  Ohio ;  Elwood, 
Alexandria,  Marion  and  Muncie,  Ind. ;  and  Rockford,  111. 
This  will  be  a  wholesale  station  to  supply  the  other  plants 
of  the  company  and  will  also  sell  large  blocks  of  power 
to  street  railways,  manufacturers  and  other  electric  com- 
panies. 

The  initial  installation  will  be  two  30,000-kw.  turbine 
units,  and  this  will  be  added  to  until  200,000  kw.  is 
reached.  The  present  aggregate  capacity  of  the  com- 
pany's generating  plant  is  80,000  kw.  The  plant  has  been 
designed*  by  Sargent  &  Lundy,  of  Chicago.  Contracts  have 
been  let  to  the  Foundation  Co.,  of  New  York,  for  the 
construction  of  intake  tunnels  and  building  and  machinery 
foundations ;  it  is  believed  that  this  company  will  also  se- 
cure the  contract  for  the  building.  The  General  Electric 
Co.  will  furnish  the  turbines  and  Babcock  &  Wilcox  the 
boilers.  It  is  expected  that  the  plant  will  be  ready  for 
operation  some  time  in  1916.  A  contract  has  been  made 
with  a  neighboring  mine  to  supply  the  fuel  requirements 
of  the  entire  plant  for  the  next  45  years.  A  double- 
circuit  heavy  steel-tower  line  will  be  at  once  constructed 
to  Canton  and  operated  at  140,000  volts.  Connection  will 
also  be  made  with  the  company's  present  system  at  Wheel- 
ing and  Newark. 

A  local  business  will  be  developed  by  the  company, 
inducements  being  offered  to  consumers  with  high  load 
factors.  A  large  acreage  was  secured  by  the  company 
in  buying  land  for  its  station,  and  this  will  be  sold  at  mod- 
erate prices  to  desirable  customers.  Local  service  will  be 
given  at  11,000  volts. 

A  notable  series  of  papers  and  discussions  on  the 
general  subject  of  "Filter  Troubles"  was  presented  at  the 
meeting  of  the  New  York  Section  of  the  American  Water- 
Works  ^Association  on  Dec.  16.  The  main  papers  were: 
"Eesanding  Problems  at  Albany,"  by  G.  E.  Willcomb ; 
"Iron  Removal  by  Rapid  Sand  Filtration,"  by  F.  E.  Hale ; 
and  "Airbouncl  Difficulties  at  Wilmington,  Del.,"  by  E.  M. 
Hoopes.  In  addition  less  formal  papers  or  talks  by  F.  W. 
Green,  G.  R.  Spalding,  E.  G.  Manahan,  S.  M.  Van  Loan 
and  A.  A.  Tolson  were  scheduled. 

The  airbound  filter  difficulties  at  Wilmington,  described 
by  Mr.  Hoopes,  were  caused  by  cracks  in  the  filter  floor 
separating  the  slow  sand  filters  from  the  clear-water  reser- 
voir. Air  passed  from  the  space  above  the  water  in  the 
reservoir  up  into  the  filters,  resulting  at  times  in  serious 
air  binding  and  making  it  necessary  sometimes  to  siphon 
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water  off  the  top  of  the  bed.  When  these  difficulties  are  at 
their  worst,  sole  reliance  has  to  be  placed  on  the  chlorina- 
tion  of  the  water. 

Mr.  Green  stated  that  in  studying  red-water  difficulties 
at  the  Little  Falls  plant  of  the  East  Jersey  Water  Co. 
he  had  been  working  on  the  carbonic-acid  theory  and  had 
added  lime  to  the  water  to  neutralize  the  carbonic  acid. 
Experiments  are  now  being  made  with  an  electrolytic 
process  which  he  did  not  wish  to  describe,  as  it  is  proposed 
to  patent  it.  Oiling  ditches  to  prevent  mosquito  breeding 
in  the  meadows  forming  a  part  of  the  Passaic  River  drain- 
age area,  from  which  the  Little  Falls  plant  takes  its 
Mater,  has  at  times  given  some  trouble  at  the  filter  plant. 
When  rains  come  and  the  ditches  are  overflowed,  wash- 
ing out  the  oil,  the  meadow  grass  is  killed.  This  increases 
the  organic  matter  in  the  water  to  such  an  extent  that 
it  is  not  always  possible  to  add  as  much  chlorine  as  is 
necessary  for  disinfecting  purposes.  Remarks  by  Mr. 
Green  and  later  by  George  A.  Johnson  were  made  to  the 
effect  that  it  might  prove  desirable  for  water-works  plants 
to  install  their  own  apparatus  for  reducing  a  disinfecting 
agent,  instead  of  buying  either  hypochlorite  of  lime  or 
liquid  chlorine.  War  prices,  particularly  as  regards  hypo- 
chlorite, may  hasten  such  action  by  municipalities.  Mr. 
Johnson  went  so  far  as  to  state  that  if  at  the  introduction 
of  the  use  of  hypochlorite  as  much  had  been  known  as 
at  present,  instead  of  hypochlorite  of  lime  becoming  the 
vogue,  water-works  plants  would  have  put  in  apparatus 
for  producing  hypochlorite  of  sodium  from  common  salt. 
Just  now  hypochlorite  costs  something  like  $150  a  ton, 
as  compared  with  $20  to  $30  a  year  ago.  The  liquid- 
chlorine  prices  have  advanced  from  25  to  50%  on  account 
of  the  war. 

The  destructive  effect  of  alum  on  the  piping  of  the  me- 
chanical-filter plant  of  the  Hackensack  Water  Co.  was 
described  by  Mr.  Spalding.  Brass  piping  had  to  be  re- 
newed at  intervals  of  a  year  and  a  half  or  two  years  on 
account  of  the  destructive  action  of  the  alum.  '  The  pipes 
not  only  leaked,  but  clogged.  Sections  were  cut  out  and 
eventually  the  pipe  had  to  be  renewed.  A  2-in.  brass  pipe 
lost  17  lb.  weight  per  12-ft.  length  within  two  years  or 
so.  A  iy2-hi.  brass  pipe  decreased  in  weight  from  36 
to  26  lb.  per  12-ft.  length  in  a  period  of  four  years.  To 
meet  these  troubles  bronze-composition  pipe  with  slip- 
joint  fittings  was  tried,  and  later  copper  pipe  was  used. 
The  copper  seems  to  have  stood  better  than  the  bronze. 
The  slip  joints  permit  the  easy  removal  of  any  defective 
lengths  of  pipe,  besides  providing  a  pipe  of  uniform 
thickness  all  the  way. 

A  Proposed  Bond  Issue  of  $7,000,000  for  street  improvement 
work  will  probably  be  voted  on  in  Pittsburgh,  Penn.,  early 
in  1916. 

A  Steel  Truss  Bridge  over  the  Spokane  River  at  Spokane, 
Wash.,  collapsed  on  Dec.  18  under  two  passing  street  cars. 
Seven  persons  were  killed  and  10  injured  in  the  accident. 
Details  are  not  available  as  this  issue  goes  to  press. 

A  Drawbridge  Accident  on  the  Chicago,  Burlington  & 
Quincy  R.R.  occurred  Nov.  27  at  Quincy,  111.  A  train  from 
St.  Louis  had  stopped  at  the  Mississippi  River  bridge  while 
the  draw  was  opened  to  let  a  vessel  pass,  and  the  engineman 
started  without  waiting  for  the  hand  signal  which  would 
have  notified  him  that  the  bridge  was  closed.  The  engine 
went  into  the  river,  leaving  the  tender  and  train  on  the 
track,  and  the  only  damage  to  the  bridge  was  the  knocking 
off  of  a  small  portion  of  the  coping  of  the  pier  at  the  end 
of  the  swing  span..  The  engineman  and  fireman  were 
drowned. 


A  Large  Transverse  Testing  Machine  for  the  Bureau  of 
Standards  is  asked  for  in  the  report  of  the  United  States 
Secretary  of  Commerce  and  Labor.  The  machine  is  to  be 
suitable  for  "testing  full-sized  plate  girders,  arches,  floor 
constructions,  and  similar  work." 

A  Utility  <  ommission  in  Alberta,  Can.,  was  recently  created. 
It  will  exercise  a  general  supervisory  control  over  all  public 
utilities  in  the  province  and  also  act  as  an  advisory  board  on 
municipal  improvements  involving  bond  issues.  The  chairman 
receives  a  salary  of  $7,200,  and  each  of  the  other  members 
$6,000. 

Excavation  from  the  Culebrn  Slides,  at  Panama,  during 
the  week  ending  Tuesday,  Nov.  23,  amounted  to  303,850  cu.yd., 
according  to  the  "Canal  Record"  of  Nov.  24.  On  Monday, 
Nov.  22,  48,622  cu.yd.  were  excavated  in  24  hr.,  the  highest 
record  for  a  day's  excavation  in  the  cut.  Of  the  three  15-yd. 
clipper  dredges  working  at  the  slide,  the  highest  record 
for  the  week  was  made  by  the  "Cascadas,"  which  excavated 
83,205  cu.yd. 

The  Panama  Canal  was  temporarily  opened  on  Dec.  20  to 
permit  the  passage  of  six  small  vessels  which  had  been  wait- 
ing at  Panama  since  the  closing  of  the  canal  on  Sept.  18  be- 
cause of  the  slides  in  Gaillard  cut.  The  slides  have  been 
removed  only  sufficiently  to  allow  these  small  boats  to  pass, 
and  the  canal  will  be  again  closed  pending  the  final  clearing 
of  the  channel.  No  prediction  is  made  as  to  when  this  will 
take  place. 

A  Proposed  $2,000,000  Sewerage  Loan  at  Milwaukee  for 
carrying  on  the  intercepting-sewer  work  in  that  city  was  re- 
cently defeated  in  the  city  council.  The  loan  has  been  in- 
cluded in  the  budget  for  1916  and  will  come  before  the  council 
for  passage  in  January.  Its  passage  will  require  a  three- 
quarters  vote  of  the  council.  It  is  stated  that  the  nine 
Socialist  members  of  the  council  are  opposed  not  merely  to 
this  loan  but  to  the  whole  sewerage  improvement.  If  the 
loan  fails,  progress  on  the  sewerage  work  will  be  confined  to 
an  outlay  of  half  a  million  a  year,  requiring  a  period  of  16 
or  17  years  instead  of  5  or  6  to  complete  the  work. 

The  Commission  Plan  of  Municipal  Government  exists  in  SI 
of  the  204  cities  of  the  United  States  estimated  to  have  a 
population  of  30,000  or  upward  in  1915,  according  to  informa- 
tion collected  by  the  United  States  Bureau  of  the  Census. 
These  81  cities  are  located  in  26  states,  distributed  as  fol- 
lows: 5  in  New  England;  27  in  other  northern  states  east  of 
the  Mississippi  River;  16  in  still  other  northern  states  lying 
between  the  Mississippi  River  and  the  Pacific  Coast  states;  9 
on  the  Pacific  Coast;  24,  in  the  South.  New  Orleans,  with  an 
estimated  population  of  365,000,  is  the  largest  city  in  which 
the  commission  plan  has  already  gone  into  effect,  but  on  Jan. 
1,  1916,  the  plan  will  go  into  effect  at  Buffalo,  which  has  an 
estimated  population  of  460,000.  The  great  majority  of  the 
commissions  consist  of  five  members,  but  a  few  have  six  or 
seven,  and  some  have  three,  and  one  has  four.  The  salaries 
paid  the  commissioners  range  from  $7,000  a  year  in  Birming- 
ham, Ala.,  to  $500  a  year  in  Jackson,  Mich.,  and  Springfield, 
Ohio.  The  terms  of  office  range  from  one  to  four  years.  The 
salaries  of  the  mayors  in  the  123  cities  of  30,000  population 
and  upward  not  under  the  commission  plan  range  from  $15,000 
a  year  for  New  York  to  $100  a  year  for  Flint,  Mich. 

Motor-Car  Speed  Begulation,  based  on  the  weight  of  the 
car,  was  proposed  by  Rear-Admiral  Geo.  W.  Baird  in  a  recent 
meeting  of  the  Washington  Society  of  Engineers  at  Wash- 
ington, D.  C.  Rear-Admiral  Baird  said:  "It  is  not  possible 
to  make  a  speed  rule  to  satisfy  everybody,  but  a  rule  may 
be  made  which  will  be  considered  fair  to  the  great  majority. 
Basing  a  proposed  rule  on  the  energy  of  motion  of  the  auto- 
mobile, let  us  take  W  as  the  weight  of  the  car  in  long  tons 
and  S  as  the  speed  in  miles  per  hour;  then  we  will  have  the 
,         .  /T25      ...  .   .  ... 

formula,  S  =  -yj  which  is  empirical  but  approximately  fair. 
Then  taking  three  examples  we  will  have  the  following:  For 
a  light  runabout  weighing  about  1,200  lb.,  S  =  15.2;  for  a 
touring  car  weighing  1,800  lb.,  S  =  12.5;  and  for  a  truck 
weighing  two  tons  with  a  load  of  four  tons',  S  =  4.56.  This 
may  be  opposed  by  car  builders  who  will  be  required  to 
make  changes  in  their  gears,  and  it  may  be  opposed  by  own- 
ers of  high-priced  and  better-made  cars  which  are  neces- 
sarily heavier,  but  it  is  not  likely  to  be  opposed  by  pedes- 
trians." 

The  New  Freight  Terminal  of  the  Lehigh  Valley  R.R.,  in 
Buffalo,  N.  Y.,  was  formally  opened  on  Dec.  15.  The  terminal 
consists  of  a  team-track  yard  and  two  buildings — a  two-story 
office  building,  111x60  ft.  in  plan,  and  a  fireproof  shed.  700x60 
ft.  The  office  building  contains  two  storage  rooms,  one  for 
damaged  shipments  pnd  the  other  for  perishable  freight.  Of 
the  700-ft.  length  ot  the  shed,  600  ft.  is  taken  up  by  floor 
space.  There  are  three  sections  which  have  fireproof  walls 
with  doors  protected  by  automatic  fireproof  steel  curtains. 
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An  automatic  scale  is  provided  every  75  ft.  There  is  a  plat- 
form on  the  street  side  for  the  convenience  of  wagons.  On 
the  opposite  side  there  is  a  platform  at  which  47  cars  can 
be  unloaded  at  once.  In  the  yard  there  are  13  team-tracks 
with  capacity  for  150  cars.  Each  pair  of  tracks  is  divided  by 
a  45-ft.  roadway  paved  with  Belgian  block.  An  especially 
interesting  detail  is  that  one  of  the  bumpers,  which  are  of 
concrete,  can  be  used  as  an  unloading  platform  for  end-door 
cars.  There  is  a  ramp  leading  to  the  top  of  the  bumper: 
Cars  can  unload  onto  this  bumper  from  two  adjacent  tracks. 
Included  in  the  equipment  of  the  yard  is  a  40-ton  crane.  The 
entire  yard  will  be  inclosed  by  a  brick  wall.  The  new  passen- 
ger terminal  of  the  railroad  is  being  constructed  opposite  the 
freight  terminal. 

„.„  ,  iiuiiiiiiiiiinuiiii  i  miiimmiimiiiimmiimuiii  mm  iiuilini  in  mi  iuiuii  i  iimimiiiiiiiiiii  nine 


Mr.  J.  W.  Fox  has  been  appointed  Valuation  Engineer  of 
the  Central  of  Georgia  Ry.  He  succeeds  Mr.  H.  D.  Pollard, 
who  recently  resigned. 

Mr.  O.  K.  Morgan,  Office  Engineer  of  the  Carolina,  Clinch- 
field  &  Ohio  Ry.,  at  Johnson  City,  Tenn.,  has  assumed  the 
duties  of  the  late  Ward  Crosby  as  Chief  Engineer  of  the  road. 

Mr.  Sledge  Tatum,  M.  Am.  Soc.  C.  E.,  has  been  designated 
Acting  Chief  Geographer  of  the  United  States  Geological 
Survey  by  Secretary  Lane  He  will  continue  to  serve  also 
as  Geographer  in  Charge  of  the  Rocky  Mountain  Division. 

Mr.  Joseph  K.  Gannett,  Chief  Draftsman  of  the  valuation 
and  the  grade-crossing-elimination  departments  of  the  New 
York,  Chicago  &  St.  Louis  R.R.,  at  Cleveland,  has  accepted  the 
position  of  Assistant  Chief  Engineer  of  the  Samuel  Austin  & 
Son  Co. 

Mr.  G.  W.  Rathjens,  Assoc.  M.  Am.  Soc.  C.  E.,  Chief  Engi- 
neer of  the  Twin  City  Brick  Co.,  of  St.  Paul,  Minn.,  has  been 
appointed  a  member  of  the  new  Charter  Commission  of  St. 
Paul.  Mr.  Rathjens  is  also  President  of  the  Public  Affairs 
Committee  of  that  city. 

Mr.  Fred  C.  Alber,  Commissioner  of  City  Parks  of  Cleve- 
land, Ohio,  has  resigned  to  become  City  Manager  of  Newburgh, 
N.  Y.,  at  a  salary  of  $6,000  a  year.  Mr.  Frank  M.  Patterson, 
Secretary  to  Mr.  Alber,  will  assume  his  duties  as  head  of  the 
park  system  until  Jan.  1. 

Mr.  E.  L.  Dunbar  has  resigned  as  Superintendent  of  the 
Water  Department  of  Bay  City,  Mich.  He  leaves  the  service 
on  Jan.  1  and  will  move  to  Los  Angeles,  Calif.  Mr.  Dunbar 
was  the  first  superintendent  of  the  department  and  served 
for  40  years.    He  will  be  succeeded  by  Mr.  R.  C.  Dawson. 

Mr.  C.  H.  Fox,  formerly  Assistant  Division  Engineer  of  the 
Canadian  Pacific  Ry.,  at  Winnipeg,  Man.,  has  been  appointed 
Resident  Engineer  of  District  2,  Manitoba  division.  He  suc- 
ceeds Mr.  E.  L.  Landorph,  who  has  been  transferred,  and  the 
position  of  Assistant  Division  Engineer  has  been  abolished. 

Mr.  J.  M.  Dooley,  recently  Superintendent  of  the  Rio 
Grande  division  of  the  Texas  &  Pacific  Ry.,  Dallas,  Tex.,  has 
been  promoted  to  be  Superintendent  of  Transportation  of  the 
entire  railway.  He  is  succeeded  as  Division  Superintendent 
by  Mr.  C.  E.  McMullen,  formerly  Trainmaster  at  New  Orleans. 

Mr.  Charles  H.  Paul,  M.  Am.  Scjc.  C.  E.,  formerly  Construc- 
tion Engineer  in  charge  of  the  Arrowrock  dam,  has  resigned 
from  the  United  States  Reclamation  Service  to  accept  a  posi- 
tion with  the  Miami  Conservancy  District  as  one  of  the  prin- 
cipal assistants  of  Mr.  Arthur  E.  Morgan,  M.  Am.  Soc.  C.  E., 
of  Memphis,  Tenn.,  Chief  Engineer  of  the  district. 

Mr.  F.  E.  Kurzenknabe,  Consulting  Engineer  of  the  Louis- 
ville &  Nashville  R.R.  and  for  the  past  three  years  Resident 
Engineer  at  Lexington  in  charge  of  construction  of  the  West 
End  viaduct  and  design  of  the  company's  freight  terminals 
and  yards,  has  resigned  to  engage  in  private  practice  in  Lex- 
ington, Ky.  He  has  formed  a  partnership  with  W.  T.  Congle- 
ton,  of  that  city,  under  the  firm  name  of  the  Congleton  Con- 
struction Co. 

Mr.  Wm.  R.  Billings,  M.  Am.  Soc.  M.  E.,  is  Secretary  and 
Treasurer  of  the  Farmers'  Bureau,  Inc.,  150  Nassau  St., 
New  York  City.  This  is  a  new  institution  the  object  of  which 
is  to  act  as  purchasing  agent  for  farm  and  estate  owners, 
and  as  contracting  and  consulting  engineers  for  the  design 
and  construction  of  sewage  disposal,  water-supply,  roadway 
improvement,  etc.  Mr.  Billings  graduated  from  the  Worcester 
Polytechnic  Institute  in  1S71  and  for  many  years  was  Vice- 
President  of  the  Alberger  Condenser  Co. 

Mr.  H.  L.  Vercoe  has  been  appointed  Special  Engineer  of 
the  Canadian  Northern  Ry.  Lines  West  of  Port  Arthur,  Ont.; 
Mr.  W.  T.  Moo.die,  formerly  Engineer  of  Maintenance-of-Way, 


has  been  appointed  Division  Engineer  of  the  Central  division; 
Mr.  T.  Lucas,  formerly  Engineer  of  Maintenance-of-Way  West 
of  Winnipeg,  has  been  appointed  Lease  Engineer  of  the  Lines 
West  of  Port  Arthur;  and  Mr.  A.  T.  Fraser,  M.  Can.  Soc.  C.  E., 
formerly  District  Engineer  at  Edmonton,  Alta.,  has  been 
appointed  Division  Engineer  of  the  Western  division  of  the 
road.    All  have  headquarters  at  Winnipeg,  Man. 

Mr.  Henry  Welles  Durham,  M.  Am.  Soc.  C.  E.,  Consulting 
Engineer,  New  York  City,  has  been  appointed  County  Engi- 
neer of  Bergen  County,  N.  J.  Mr.  Durham  was  Chief  Engineer 
of  the  Bureau  of  Highways  of  the  Borough  of  Manhattan, 
New  York  City,  from,  1912  to  1915,  previous  to  which  he  was 
Resident  Engineer  of  the  Cape  Cod  Canal.  From  1900  to  1904 
he  was  Resident  Engineer  in  charge  of  municipal  improve- 
ments in  the  City  of  Panama  under  the  Isthmian  Canal  Com- 
mission. He  is  a  graduate  of  the  Columbia  School  of  Mines, 
class  of  1895.  Mr.  Durham  will  continue  his  New  York  office 
at  366  Fifth  Ave.  and  his  private  practice. 

Mr.  T.  W.  Ransom,  M.  Am.  Soc.  M.  E.,  Consulting  Mechani- 
cal Engineer  of  the  Board  of  Public  Works  of  San  Francisco, 
has  tendered  his  resignation  to  Mr.  M.  M.  O'Shaughnessy, 
M.  Am.  Soc.  C.  E.,  City  Engineer,  to  take  effect  on  Jan.  1,  1916, 
in  order  to  return  to  his  former  private  practice  as  Consulting 
Engineer,  with  offices  at  1104  Merchants  Exchange  Building. 
For  eight  years  Mr.  Ransom  has  been  actively  associated  with 
the  city  engineering  department  on  the  design  of  the  high- 
pressure  fire-protection  system  and  on  the  municipal  street- 
railway  system.  Previous  to  his  engagement  by  the  city,  he 
was  instrumental  in  perfecting  and  developing  the  impulse 
waterwheel  to  its  present  high  efficiency;  he  designed  the 
hoisting  works  and  air-compressor  plants  of  some  of  the  larg- 
est mines  in  California,  and  was  among  the  first  to  advocate 
the  construction  of  bucket  gold  dredgers  of  large  capacity. 
He  designed  the  hulls  and  machinery  of  a  number  of  towboats 
and  steam  schooners  plying  on  the  Pacific  Coast. 
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Frank  H.  Bailie,  Assistant  Manager  of  Sales  of  the  H.  K. 
Porter  Co.,  Pittsburgh,  Perm.,  died  on  Friday,  Dec.  14. 

Sam  M.  Blevins,  Commissioner  of  Public  Utilities  of  Arkan- 
sas City,  Mo.,  died  at  his  home,  Dec.  14.    He  was  58  years  of 

age. 

Charles  K.  Olsen,  an  engineer  and  contractor  of  New  York 
City,  died  at  his  home  in  Flushing,  L.  I.,  Dec.  11,  at  59  years 
of  age.  Mr.  Olsen  was  a  native  of  Norway.  He  was  prom- 
inent in  the  civic  affairs  of  Flushing. 

Charles  D.  McKelvey,  Chief  Inspector  of  the  Railroad 
Division  of  the  Board  of  Public  Utility  Commissioners,  former 
Member  of  the  Finance  Commission  and  Commissioners  on  the 
Board  of  Public  Works,  of  Paterson,  N.  J.,  died  at  his  home 
in  Paterson,  Dec.  16. 

George  N.  Steinmetz,  a  contractor  on  the  construction  of 
the  Roosevelt  Dam,  in  Arizona,  and  the  Galveston  sea  wall, 
died  at  his  home  in  New  York  City,  Dec.  19,  in  his  fifty-sixth 
year.    He  was  born  in  Seagertown,  Penn.     He  retired  from 
'  active  business  three  years  ago. 

Kit  Colyer,  a  road  contractor  well  known  in  the  State  of 
Missouri,  died  at  his  home  in  Independence,  Mo.,  Dec.  14,  at 
52  years  of  age.  He  was  born  in  Crab  Orchard,  Ky.,  and 
spent  the  most  of  his  life  in  Sweet  Springs,  Mo.  Mr.  Colyer, 
in  partnership  with  his  brother  Daniel,  under  the  firm  name 
of  Colyer  Brothers,  built  many  of  the  roads  in  Jackson  County. 
'  Capt.  Jasper  Ward  Cook,  one  of  the  pioneers  to  engage  in 
the  sand-dredging  industry  in  Toledo,  Ohio,  died  at  his  home 
in  Detroit,  Dec.  17,  at  SO  years  of  age.  In  the  early  '80s  Capt. 
Cook  entered  into  partnership  with  Capt.  Egbert  Doville,  and 
for  20  years  the  firm  carried  on  a  dredging  business  in  Toledo, 
after  which  Capt.  Cook  moved  to  Detroit  and  followed  the 
same  line  of  business  in  that  city.    He  retired  three  years  ago. 

Rear-Admiral  Nicoll  Ludlow,  U.  S.  N.,  retired,  an  authority 
on  ordnance,  died  at  the  Hotel  Gotham,  New  York  City,  Dec. 
16,  at  73  years  of  age.  He  was  born  at  Riverside,  Islip,  L.  L, 
and  after  appointment  from  New  York  State  to  the  Naval 
Academy  was  graduated  in  1863.  He  had  served  19  years  at 
sea  and  17  on  shore  at  the  time  of  his  retirement  in  1S99. 
During  his  years  of  service  Admiral  Ludlow  was  located  at 
the  Brooklyn  Navy  Yard,  was  on  special  duty  at  New  York, 
inspector  of  ordnance  at  the  West  Point  foundry  and  the 
Mare  Island  Navy  Yard,  San  Francisco.  In  addition  he  served 
in  the  Naval  War  College  and  commanded  several  vessels  on 
the  Atlantic  station,  the  last  of  which  was  the  "Massachu- 
setts." He  was  a  Member  of  the  Naval  Retiring  Board  in 
1897  and  at  one  time  Governor  of  the  Naval  Home,  Phila- 
delphia. 
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EBIGIMEE11HG  SOCUETHE^ 


COMING  MEETINGS 

SECOND  PAN- AMERICAN  SCIENTIFIC  CONGRESS 
Dec.  27-Jan.  8.    Washington,  D.  C. 

OKLAHOMA  SOCIETY  OP  ENGINEERS. 

De°-.  28.    Annual  meeting  in  Oklahoma  City.     Secv    H  V 
Hinckley,  Oklahoma  City,  Okla. 

AMERICAN  CIVIC  ASSOCIATION. 

D6tS-  t>8~li'  *  Annual  convention  in  Washington,  D.  C  Secv 
R.  B.  Watrous,  Union  Trust  Bldg.,  Washington,  D.  C. 

SOCIETY  OF  CONSTRUCTORS  OF  FEDERAL  BUILDINGS. 
Sknt    n  Seventh  annual  convention  in  Washington,  D.  C. 
becy.,  C.  R.  Marsh,  Brattleboro,  Vt. 

ALABAMA  ASSOCIATION  OF  HIGHWAY  ENGINEERS 

Jan.    8.     Annual    meeting    in    Montgomery.     Secv   '  J  B 
Converse,  City  Engineer,  Selma,  Ala. 

LOUSIANA  ENGINEERING  SOCIETY 

Jan.   8.     Annual   meeting   in   New  Orleans.     Secy.,   W  T 
Hogg,  State  Museum  Bldg.,  New  Orleans,  La. 
WESTERN  SOCIETY  OF  ENGINEERS 

JaTn;  1fi2-i/.A??oliaLmeeting  in  Chicago.    Acting  Secy. 
Layfield,  1735  Monadnock  Block,  Chicago,  111. 

ENGINEERS'    SOCIETY   OF  PENNSYLVANIA 

Ja£-    ,14'     Annual    meeting    in    Harrisburg.  '  Secv 
Dasher,  30  So.  Front  St.,  Harrisburg,  Penn. 

CENTRAL  RAILWAY  CLUB. 

Ja£-  4,nnTual  meeeting  in  Buffalo,  N.  Y.  Secv 

Vought,  95  Liberty  St.,  New  York  City. 

WESTERN  PAVING   BRICK   MANUFACTURERS'  ASSOCIA- 

Ja"-  Annual  meeting  in  Kansas  City,  Mo.    Secy  G 

W.  Thurston,  416  Dwight  Bldg.,  Kansas  City,  Mo 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS 

w-i7"19'    Annual  meeting  at  Billings,  Mont.    Secv    C  C 
Widener,  Bozeman,  Mont.  *  *  °- 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

Jan.  19-20.    Annual  meeting  in  New  York  City.    Secv    C  W 
jtIU  nt.  ' 

NATIONAL  DRAINAGE  CONGRESS. 

Ja™'  i.9"21-  Annual  meeting,  Cairo,  111.    Vice-Pres  Kdrmind 
T.  Perkins,  First  National  Bank  Building,  Chicako  IU 

NATI^ALSEDUECATIONR   ™E    PROMOTION    OP  INDUS- 
Ja5.-  ??"?§r   ,Ann-Hal  convention  in  Minneapolis.    Secv  Alvin 
E.  Dodd,  140  West  42nd  St.,  New  York  City.  ' 

National  Drainage  Congress— The  sixth  annual  meeting 
will  be  held  at  Cairo,  111.,  Jan.  19  to  21.  The  object  of  the 
congress  is  to  obtain  national  legislation  for  reclamation  of 
swamp  lands,  flood  protection  and  related  subjects  It  does 
not  seek  help  for  any  individual  projects,  but  seeks  to  have 
the  Government  adopt  a  general  policy  for  reclamation  of  the 
swamp  lands  as  it  has  done  already  for  the  arid  lands  In 

ditnchi^°n  I'?  ?e  meeUng  th6re  WU1  be  an  exhibition  of 
ditching  and  dredging  machines,  and  other  machinery  and 
appliances  relating  to  drainage  work.  Edmund  T  Perkins 
First  National  Bank  Building,  Chicago,  111.,  is  chairman  of  the 
committee  of  arrangements.  M  01  the 

Association  of  American  Portland  Cement  Manufacturers- 

followina"noUffl    meetmg  10  NeW  Y°rk  Cit^  on  Dec-  "  the 

following  officers  were  elected:  President,  B.  F  Affleck-  vice 
president,  F.  W.  Kelley;  assistant  secretary,  L  R    Ferguson • 

Br°r  ,PerCy  H-  WilSOn'  Wh°  -asLrved  as 
secretary  for  a  number  of  years,  resigned,  and  J.  P.  Beck  was 
elected  general  manager  of  the  association.  B  F  Affleck  th* 
newt  president,   is  president   of  the  Universal   Portland'  ct 

its  I™  liSC0^in  Hifhway  Commissioners-  Association  holds 
its  annual  meeting  at  Madison,  Wis.,  at  the  state  Capitol  in 
connection  with  the  annual  state-road  school,  in  the  week 
G~wLJan-   31-     The   SeCreta^  *■  *      ■  MainwaTiS 

tweTf^h  Aame"Tn  W°°d  V™**™™'  Association  will  hold  its 
Jin  18  to  20U  Trn^nt  °n,  in  ChiCa?°  at  the  Hotel  German, 
timber  °  •  6  ^eCt  °f  the  EuroP^n  war  on  the  American 
points  ot  ulZ^1  USt7  WU1  be  discus*ed  from  the  view- 
points of  importers  and  users  of  creosote  oil. 

Soc7ehtv  ofnc^T£iSC°  Assoeiatiou  of  Members  of  the  American 
»  ttl  «  ,  I  Engineers  held  its  annual  meeting  on  Dec  17 
at  the  Palace  Hotel,  San  Francisco. 

American  Institute  of  Electrical  Engineers— The  mid- 
City  ^TTIT,  °'  ^  ^  hefd  L  Set  York 
in  Seattle    w    v,        A  PaCifiC  C°aSt  invention  will  be  held 

he  lea        7  f       "V™  ^  ta  1916'  Under  the  auspices  of 
tne  Seattle  section  of  the  institute. 

th  J.h?1,MrnICir1  Ensineers  °*  the  City  of  New  York  will  hold 
their  thirteenth  annual  dinner  at  the  Hotel  McAlpin  on  Satur- 


day, Jan.  15,  at  7  p.m.  The  secretary  is  Geo.  A.  Taber  Engi- 
neering Societies  Building,  New  York  City. 

The  Central  Electric  Railway  Association  will  hold  its 
annual  meeting  in  Dayton,  Ohio,  at  the  Hotel  Miami,  Feb  24 
and  Z5.    A.  L.  Neereamer,  of  Indianapolis,  Ind.,  is  secretary. 

The  Wisconsin  Electrical  Association  will  hold  its  next 
annual  convention  at  Milwaukee,  Mar.  16  and  17  with 
headquarters  at  the  Hotel  Pfister.  The  meeting  will  be  held 
jointly  with  the  Wisconsin  Gas  Association,  the  convention  of 
which  begins  on  Mar.  15.  The  secretary  of  the  Electrical 
Association  is  George  Allison,  of  Milwaukee,  Wis. 

hP,7a;ShAn8'^"  S°Clety  °f  E"^"eers-At  the  annual  meeting 
held  at  the  Cosmos  Club  on  Dec.  15,  the  members  and  guests 
loZ r    «     I  following  officers  were  elected:  President, 

John  c.  Hoyt.  hydraulic  engineer,  Geological  Survey;  vice- 
president,  Albert  L.  Baldwin:  secretary,  Frederick  W.  Albert- 

anTTw  *  r  f iriCK;  directors'  Elli°t  Woods,  Morris  Hacke; 
and  T.  H.  Taliaferro.  The  society  was  organized  10  yr  ago 
ana  it  now  has  a  membership  of  412. 

B,,  CentTral  »«""«y  Club  will  hold  its  annual  meeting  in 
Buffalo  on  Jan.  4,  at  the  Hotel  Statler.  Two  papers  wilf  be 
presented,  one  on  "Yard  Operations,"  by  J.  R.  Hamilton,  term- 
inal trainmaster,  Delaware,  Lackawanna  &  Western  RR-  the 
other  on  "Modern  Roundhouse  Methods." 

The^C^ln*y  EnSi'»eers'  Association  of  Yakima,  Wash.,  met 

in  North  Yakima  on  Dec.  2.  The  officers  elected  were:  Presi- 
w  \t'  Denton;  vice-presidents,  J.  D.  Neville  and  T.  J 
Wright;  secretary,  A.  L.  Strong. 

y,.Jh!  lDdiffa  Sanitary  a°«  Water-Supply  Association  will 
tw  o,  nin,tn  ann,ual  meeting  Feb.  2  to  5  in  Indianapolis  at 
the  Claypool  Hotel.  The  association  meets  this  year  in  con- 
junction with  the  Indiana  Engineering  Society,  and  the  pro- 
nr/TeiT1,  ^  1C0"tinu0US'  with  the  program  of  the  association 
££h  %  f"d  ^v.JOmt  prosram  of  the  two  organizations  on 
*eb  3  and  4.  The  engineering  society  will  hold  its  final 
session  on  Dec.  5. 


Plumbing  Fixtures  That  Cannot  Be  Stolen 

A  public-comfort  station  is  not  infrequently  shut  down  on 
account  of  the  surreptitious  removal  of  the  brass  fittings  and 
lead  pipe.    The  J.  L.  Mott  Iron  Works,  of  New  York  C  y 
recognition  of  this  condition  has  brought  out  a  line  of  plumb- 
ng  fixtures  the  valuable  parts  of  which  are  concealed  from 
the  covetous.    Details  A  and  B  in  combination  (see  view)  a  ™ 
hsted  at  $24.15  to  $29.40;  the  list  price  for  detail  c  TJ  7 .35 
Detail  D  is  a  longitudinal  cross-section  of  the  closet  detai 
B  and  shows  the  concealed  flush  valve. 
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Improvement  in  Contractors'  Pumps 

A  noteworthy  improvement  in  the  design  of  its  contract- 
ors' disphragm-type  pumps  has  recently  been  made  by  the 
Harold  L.  Bond  Co.,  383  Atlantic  Ave.,  Boston.  In  working 
diaphragm  pumps  by  power  considerable  splashing  upon  the 
engine  was  caused.     After  experiments  with  top  covers,  a 


K  7/-  >i<  /o"-  H 


SECTION  THROUGH  NEW  BOND  PUMP 


new  valve  was  found  successful.  It  consists  of  a  plate  ris- 
ing vertically  and  held  between  two  guide  bolts  by  a  slotted 
yoke,  as  shown  in  the  accompanying  figure. 

Tests  were  made  on  one  of  the'  new  pumps  and  a  maxi- 
mum delivery  of  189  gal.  per  min.  secured,  compared  with  100 
gal.  for  the  older  design  run  at  the  same  speed. 

*    *  * 

New  Arrangement  of  Hains  Mixer 

Hains  automatic  mixer  equipment  is  now  being  furnished 
for  use  with  elevating  towers  and  chutes.  The  accompanying 
view  shows  a  recent  outfit  made  by  the  Automatic  Concrete 
Mixer   Co.,    of  Providence,    R.    I.     The   first   hopper   of  the 


HAINS  CONCRETE  MIXER  ON  ELEVATING  AND 
CHUTING  TOWER 


mixer  is  charged  at  grade  and  swung  up  on  an  arm  to  normal 
discharge  position  above  the  second  hopper.  The  hopper  may 
be  charged  with  dry  mixture  and  the  water  run  in  after  rais- 
ing the  hopper,  or  the  water  may  be  charged  at  grade.  The 
bottom  hopper  discharges  into  a  short  chute  leading  to  the 
elevator  bucket.  The  latter  automatically  tilts  into  the  re- 
ceiving hopper  of  the  chute.  Where  there  are  only  two  sta- 
tionary hoppers  used  below  the  movable  one,  the  fourth 
hopper  is  placed  above  the  chute  top  instead  of  a  receiving 
hopper.  With  three  fixed  mixing  hoppers,  the  top  of  the  upper 
one  is  12%  ft.  above  grade. 

*    *  * 
Recorder  for  Pitometers 

The  continuous  meter  shown  in  the  view  records  the  varia- 
tions in  flow  of  water  in  water  mains  or  other  closed  con- 
duits and  is  for  use  in  water-waste  surveys  and  for.  pump 
or  pumping-station  records.  A  pitometer  rod  is  inserted  into 
the  main  through  a  1-in.  cock  and  its  two  tubes  are  con- 
nected to  pipes  in  the  base  of  the  instrument. 

The  recorder  consists  of  a  collapsible  box  built  up  of  a 
series  of  horizontal  hollow  corrugated  diaphragms  in  a  cylin- 
drical chamber.  The  upstream  and  downstream  tubes  are  con- 
nected to  the  interior  of  the  box  and  the  outer  chamber 
respectively.  Excess  of  pressure  in  the  upstream  tube, 
due  to  the  movement  or  flow  of  water,  causes  the  box  to 
expand  longitudinally  (that  is  vertically).  A  vertical  stem 
on  the  box  engages  a  spiral  groove  on  a  vertical  cylinder, 


"DIRECTOGRAPH"  RECORDING  METER 


and  this  converts  the  vertical  motion  of  the  box  to  rotary 
motion  of  the  arm  carrying  the  recording  pen.  The  stem 
carrying  this  arm  turns  on  an  agate  bearing. 

The  pen  traces  a  line  on  a  ruled  chart  which  passes  from  a 
feed  roll  over  a  driving  roll  and  down  to  a  take-up  roll. 
Two  small  rollers  between  the  feed  and  driving  rolls  keep 
the  paper  level  under  the  pen.  The  graduation  is  marked 
on  the  chart  at  1-ft.  intervals,  but  for  greater  convenience 
a  scale  bar  is  placed  across  the  paper,  as  shown.  In  a 
dust-proof  compartment  of  the  aluminum  box  which  forms 
the  base  of  the  instrument  is  an  eight-day  clock  move- 
ment, with  chain  drive  to  the  chart  rolls.  Constant  feed 
is  insured  by  small  pins  in  each  end  of  the  driving  roll,  which 
engage  with  perforations  in  the  edges  of  the  chart. 

The  feed  is  1  in.  per  hour  or  2  ft.  per  day,  and  the  chart 
is  in  65-ft.  lengths,  or  sufficient  for  a  month's  record. 
To  examine  the  chart,  the  take-up  (bottom)  roll  can  be  re- 
moved and  the  completed  portion  of  the  chart  unrolled 
without  affecting  the  operation  of  the  instrument.  The 
two  outer  lower  valves  are  for  the  high-  and  low-pressure 
inlets,  and  the  two  above  are  for  the  respective  blowoffs. 
The  middle  valve  below  is  for  the  bypass.  The  velocity  range 
of  the  meter  is  from  zero  to  12  ft.  per  sec. 

In  service  the  instrument  is  covered  by  a  sheet-metal  case, 
the  locking  of  which  locks  the  clock  chamber,  so  that  there 
can  be  no  tampering  with  the  operation.  The  aluminum  base 
has  also  a  chamber  for  tools,  spare  parts  and  charts.  The 
weight  complete  is  about  60  lb. 

This  instrument  is  known  as  the  "Directograph"  and  is 
the  invention  of  W.  R.  Brown,  of  Chicago.  In  an  earlier 
form  it  was  described  in  "Engineering  News"  of  Apr.  25,  1912. 
It  is  now  manufactured  by  the  Municipal  Supply  Co.,  Ill 
West  Jackson  Boulevard,  Chicago. 
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Sylvester  Q.  Cannon* 

A  reinforced-eonerete  lining  without  expansion  joints 
is  the  chief  feature  of  the  5,000,000-gal.  Pleasant  Valley 
distributing  reservoir  recently  completed  as  a  part  of  the 
water-works  of  Salt  Lake  City,  Utah. 

The  reservoir  is  located  in  City  (beek  Canon,  about 
[%  mi.  from  the  city  hall.    In,  plan  the  reservoir  eon- 


forceinent  consists  of  1/,-in.  twisted  steel  bars,  12  in. 
c.  to  c.  lengthwise  and  24  in.  c.  to  c.  crosswise  of  the 
reservoir.  The  per  cent,  of  reinforcement  is  0.35  longi- 
tudinally and  0.17  transversely.  The  slope  lining  was 
laid  in  horizontal  sections  4  ft.  high.  A  drain  pipeof 
was  laid  around  the  base  of  the  reservoir. 


4-in.  tile 


RI'UNFORCED- CONCRETE    LINED    DISTRIBUTING  RESERVOIR  FOR  WATER-WORKS  OF  SALT  LAKE  CITY,  UTAH 

forms  practically  to  the  outline  of  a«i  old  pond.  It  is 
chiefly  in  excavation,  but  on  the  south  side  (left  side  in 
I  he  view)  there  is  an  embankment  built  years  ago.  The 


inner  slopes  are  1  to  1  and  the  water  depth  is  21  ft. 

Tbe  floor,  or  bottom  lining,  consists  of  a  two-course 
pavement  with  a  base  of  1:2:4  concrete  5%  in.  thick 
and  a  top  of  1:1%  mortar  %  in.  thick.  The  slope  lining 
consists  of  one-course  concrete  1:2:3%  mixture  (i  in. 
thick,  painted  with  two  coats  of  neat-cement  grout.  Rein- 

•City  Engineer,  Salt  Lake  City,  Utah. 


The  total  cost  of  the  reservoir,  including  valve  house, 
outlet  and  intake  pipes,  was  $18,720,  or  $3,744  per  L,000,- 
000  gal.  The  unit  prices  were:  Excavation.  $0.45  per 
eii.yd. ;  concrete  in  the  floor,  $1.58  per  sq.yd.,  including 
reinforcement;  concrete  in  slopes.  $1.71  per  sq.yd..  in- 
cluding steel.    Tbe  contractor  was  P.  J.  Moran,  Inc. 

Upon  filling  the  reservoir  tbe  first  time,  a  slight  leak- 
age developed  which  was  found  to  be  mainly  due  to  some 
small  cracks  that  occurred  in  laving  the  floor  over  n 
section  of  tbe  ground  containing  some  surface  water. 
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By  Joel  D.  Justin* 


SYNOPSIS — Long  concrete  dam  built  mainly  to 
abolish  nuisances  due  to  stagnant  water.  Creates 
4-ft.  pool  and  offers  no  impediment  to  occasional 
high  water.  Unique  design,  especially  in  use  of 
precast  concrete  beams  for  deck  of  dam.  Construc- 
tion of  piers  carried  out  in  novel  fashion.  Cheaper 
than  similar  temporary  timber  dams. 

Many  timber  crib  dams  have  in  the  past  been  built  across 
the  shallow  Susquehanna.  The  cost  of  such  dams  has 
averaged  from  $50  to  $80  per  lin.ft,  the  length  of  the 
dams  frequently  exceeding  one-half  mile.  Of  course  such 
structures  are  not  of  a  permanent  nature.  The  City  of 
Harrisburg  last  year  completed  the  construction  of  a 
permanent  reinforced-concrete  dam  3,139  ft.  long  across 
the  Susquehanna  Eiver  at  an  approximate  cost  of  $75,000, 
or  $24  per  ft.  The  height  of  the  dam  varies  from  5  to 
9  ft. 

The  Susquehanna  Eiver  at  Harrisburg  is  a  wide,  rapid 
stream  flowing  over  an  irregular  limestone  formation. 
In  most  places  it  is  quite  shallow,  except  in  times  of 
floods.  The  limestone  stratum  forming  the  bed  of  the 
stream  is  broken  in  many  places  and  contains  very  large 
cavities  which  are  found  filled  with  the  products  of 
erosion — boulders,  gravel,  sand  and  clay. 

Eeasons  por  Building  the  Dam 
Until  the  completion  of  the  intercepting  sewer  along 
the  river  bank,  lateral  sewers  at  practically  every  street 
location  in  the  densely  populated  portion  of  the  city 
discharged  into  the  river.  This  sewage,  together  with 
the  filth  and  culm  carried  by  the  river,  was  deposited 
along  the  shore  during  the  low-water  period  in  the  sum- 
mer time.  To  make  matters  worse,  the  contour  of  the 
shore  was  such  as  to  cause  numerous  pools  of  stagnant 
water  to  form  at  that  season  of  the  year.  The  unsightly 
and  odoriferous  condition  of  the  shore  line  can  be  well 
imagined.  The  odors  arising  from  the  shore  line  were 
very  objectionable  to  residents  along  Front  St.,  which 
parallels  the  river,  and  were  also  a  source  of  constant 
annoyance  to  pedestrians  on  the  park  paths  at  the  top 
of  the  river  bank.  The  stagnant  pools  along  the  shore 
line  bred  countless  mosquitoes  that  made  the  sojourn  of 
visitors  in  the  park  along  the  river  bank  anything  but 
pleasant. 

Investigation  showed  that  by  raising  the  low-water  stage 
of  the  river  4  ft.  the  stagnant  pools  could  be  done  away 
with ;  and  the  velocity  along  the  shore  line  would  be  suffi- 
cient to  prevent  the  deposition  of  filth  and  would  thus  do 
away  with  the  objectionable  odors.  Accordingly  it  was  as  a 
sanitary  measure  that  the  construction  of  a  low  dam  across 
the  Susquehanna  Eiver  was  first  agitated,  and  in  1901 
by  vote  of  the  people  the  sum  of  $65,000  was  appropriated 
to  build  the  dam  as  a  part  of  the  improved  sewerage 
system  of  the  city.  At  the  2.5-ft.  stage  of  the  river, 
which  is  the  average  low-water  stage,  the  mean  velocity 
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of  the  river  is  about  1%  ft.  per  see.  With  the  dam  in 
place  it  is  about  1  ft.  per  sec.  This  velocity  with  the 
dam  in  place  is,  however,  much  more  evenly  distributed, 
as  the  dam  does  away  with  many  riffles.  Pleasure  boat- 
ing on  the  river  opposite  Harrisburg,  which  before  the 
construction  of  the  dam  was  little  indulged  in,  will  now 
undoubtedly  become  very  popular. 

After  the  money  had  been  obtained,  it  was  found  that 
although  the  city  had  obtained  the  approval  of  the  project 
by  the  State  Water  Supply  Commission,  there  were  legal 
difficulties  in  the  way  of  the  city's  building  a  dam.  The 
city  solicitor  gave  it  as  his  legal  opinion  that  the  Board 
of  Public  Works  had  no  right  to  go  ahead  and  construct 
the  dam  without  obtaining  express  authority  from  the 
State  Legislature. 

People  in  the  lower  end  of  the  city  and  in  the  adjoin- 
ing borough  of  Steelton  were  strongly  opposed  to  the 
building  of  this  dam,  believing  that  it  would  cause  ice 
jams  and  floods  that  would  sweep  away  the  lower  end 
of  the  city.  The  utter  absurdity  of  the  contention  that 
a  dam  which  raises  the  low-water  stage  4  ft.  would  have 
any  effect  on  the  height  of  a  20-ft.  flood  is  at  once  ap- 
parent to  engineers.  As  a  matter  of  fact,  the  dam  is 
drowned  out  at  a  10-ft.  stage.  A  legislative  committee, 
however,  is  far  more  prone  to  heed  the  testimony  of  the 
''old  riverman"  who  has  rafted  on  the  river  for  40  years 
and  remembers  the  Johnstown  flood  than  to  the  testimony 
of  the  engineer  who  comes  down  from  New  York  and 
makes  an  investigation  and  a  report.  Accordingly  it  was 
not  until  February,  1913,  that  the  city  was  able  to  get 
the  special  legislation  allowing  it  to  construct  the  dam. 

In  the  meantime  an  intercepting  sewer  that  passes  the 
sewage  below  the  dam  site  had  been  built  along  the  bank. 
Accordingly  the  main  function  of  the  dam  is  to  do  away 
with  mosquito-breeding  pools  and  to  provide  a  stretch  of 
the  river  about  3  mi.  long  for  boating.  Its  construction 
also  cheapened,  to  the  extent  of  $50,000,  the  design  of 
the  stepped  reinforced-concrete  retaining  wall  which  was 
built  at  low-water  mark  along  the  river  for  a  distance  of 
2^2  rni.  (described  in  Engineering  Neivs,  July  22,  1915). 

Design  Features  of  the  Dam 
The  dam  consists  of  a  series  of  reinforced-concrete  piers 

2  ft.  thick  and  spaced  10  ft.  on  centers.  The  height  of 
these  piers  varies  with  the  contour  of  the  river  bed  from 
5  to  12  ft.  Each  of  the  piers  is  anchored  to  the  rock 
bottom  of  the  river  by  ten  1-in.  bars  drilled  3  ft.  into 
the  rock  and  grouted.  The  upstream  slope  of  these  piers 
is  1  on  2,  and  the  downstream  1  on  8.   Top  beams  2  ft. 

3  in.  thick,  having  a  clear  span  of  8  ft.,  tie  the  piers 
together.  These  beams  contain  ten  1-in.  square  reinforcing 
bars  and  are  cast  in  place,  the  piers  being  provided  with 
a  6-in.  key  to  receive  them.  The  upstream  slopes  of  the 
piers  are  provided  with  4xl0-in.  grooves,  one  on  each 
side,  in  which  are  placed  slabs  having  a  clear  span  of 
8  ft.  and  a  total  length  of  8  ft.  8  in.  The  slabs  are  2  ft. 
in  width  and  vary  from  8  to  11  in.  in  thickness,  accord- 
ing to  the  depth.  They  are  reinforced  with  %-in.  twisted 
square  bars.    The  casting  of  these  slabs  was  done  on 
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shore,  and  they  were  placed  after  the  completion  of  the 
rest  of  the  work. 

Leakage  between  the  bottom  slab  and  the  bed  of  the 
river  was  taken  up  by  the  use  of  sacks  filled  with  cement 
and  sand.  The  design  is  believed  to  be  very  economical 
for  the  conditions  existing  at  Harrisburg,  as  it  is  pos- 
sible to  do  the  work  without  the.  use  of  coffer-dams. 

G  eneral  Methods,  of  Construction 

After  clearing  the  site  for  a  pier  the  contractor  set  in 
position  a  form  having  neat  inside  dimensions  equivalent 
to  those  of  the  pier  at  the  bottom.  This  form  was  then 
sunk  in  position  and  held  in  place  by  sand  bags  piled  on 
the  wales.  Sand  bags  were  packed  around  the  outside 
oi  the  forms  at  the  bottom  on  the  rock  bed  of  the  river. 


Both  air-set  and  freshly  mixed  concrete  were  tried  for 
this  purpose,  and  it  was  shown  that  any  decrease  in  the 
theoretical  strength  of  the  concrete  by  allowing  it  to  set 
before  using  was  more  than  compensated  for  by  the 
smaller  amount  of  washing  with  the  air-set  concrete.  As 
an  additional  precaution  to  secure  sound,  strong  footings 

the  concrete  was  mixed  in  the  proportions,  1  ce  nt. 

114  sand  and  2V4  parts  crushed  stone.  Standard  tos1 
cylinders  made  from  this  reset  concrete  gave  a  crushing 
strength  exceeding  2,300  lb.  per  sq.in. 

After  the  concrete  in  the  footings  had  hardened  suffi- 
ciently, it  was  the  intention  to  drill  through  the  concrete 
and  into  the  rock  and  grout  in  the  anchor  bars.  If  was 
found,  however,  that  the  concrete  under  water  hardened 
so  little  even  in  two  weeks'  time  that  when  drilled  ii 


FIGS.  1  TO  3.    COMPLETED  REIN  FORCED -CONCRETE 
Fig-.  1 — Looking  downstream.     Fig.  2 — Near  view 

and  frequently  sheeting  was  nailed  to  the  outside  of  the 
studs  near  the  bottom  to  allow  of  the  more  ready  packing 
of  the  sand  bags.  By  taking  due  precaution  in  the  placing 
and  packing  of  the  bags  very  little  grout  was  lost.  After 
thoroughly  cleaning  off  the  rock  inside  the  form,  about 
t  ft.  of  concrete  was  deposited  inside  the  form  through 
the  water. 

In  depositing  this  concrete,  tremies,  either  of  steel  or 
wood  about  8  in.  in  diameter,  were  used.  The  depth  of 
the  water  through  which  concrete  was  deposited  varied 
from  4-  to  8  ft.  By  care  in  the  use  of  the  tremies  the 
washing  of  the  concrete  was  reduced  tota  minimum. 
There  was  of  course  some  washing,  as  is  shown  by  the 
I  act  that  the  laitance  when  removed  from  some  of  the 
footings  was  found  to  be  2  in.  thick.  It  is  believed  that 
considerable  washing  was  prevented  by  allowing  the  con- 
crete to  stand  on  the  board  from  one  to  two  hours  before 
using.  At  the  expiration  of  this  time  the  concrete  was 
worked  over  and  deposited  through  the  tremies.  The 
mortar  oP  the  concrete  adhered  to  the  stones  better  with 
the  "air-set"  concrete  than  with  freshly  mixed  concrete. 


DAM  ACROSS  SUSQUEHANNA  RIVER  AT  HARRISBURG 
of  downstream  face.    Fig.  3 — Looking  across  river 

spalled  off  badly  in  the  2-ft.  piers.  Accordingly  the  con- 
tractor used  10  short  lengths  of  iron  pipe  set  in  each 
footing  in  the  required  position  for  the  anchor  bars.  Then 
after  allowing  the  footing  to  harden  for  two  or  three  days 
the  form  was  pumped  out  and  holes  3  ft.  deep  were 
drilled  in  the  rock  through  the  pipes.  Owin^'  to  the 
restricted  working  space  (the  forms  were  only  2  ft.  wide) 
"Jackhamer"  drills  proved  to  he  very  convenient  in  this 
work.  The  ten  1-in.  square  bars  of  reinforcing  steel  were 
then  grouted  in  position.  About  1,000  ft.  of  dam  was 
constructed  by  this  method. 

After  the  anchor  bars  were  in  place  the  pier  form,  after 
pumpiiig  out,  was  completed  and  tin1  remainder  of  the 
pier  concreted  in  the  dry.  The  concrete  top  beam  was 
then  formed.  Concrete  in  both  top  beams  and  pier- 
was  composed  of  1  part  of  cement,  2y2  parts  of  sand 
and  41/2  parts  of  run-of-crusher  stone,  maximum  size 
1  in.  The  stone  was  limestone  from  a  local  quarry. 
Although  the  river  contains  large  deposits  of  sand,  the 
excavation  of  which  for  building  and  concrete  purposes 
forms  a  considerable  industry  at  Harrisburg,  this  local 
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sand  was  rejected  owing  to  the  presence  of  a  large  per- 
centage of  culm  and  fine  coal.  Juniata  River  sand  was 
used.  This  proved  to  be  a  fairly  satisfactory  sand,  the 
only  thing  against  it  being  its  poor  grading,  as  is  shown 
by  the  fact  that  80%  of  it  passes  a  30-mesh  sieve  and 
only  4%  a  50-mesh  sieve. 

Construction  Across  Island 
Throughout  a  considerable  part  of  the  dam  the  bedrock 
lay  clear  of  sand  and  gravel,  or  was  covered  by  only  a 
few  inches.  Over  this  section  the  method  outlined 
proved  to  be  very  economical.  About  1,000  ft.  of  the 
dam  was  across  an  island  or  sand  bar.  At  this  location, 
after  removing  the  sand,  it  was  here  feasible  to  drill  the 
holes,  grout  the  rods  and  build  the  piers  without  resorting 
to  the  method  previously  outlined,  or  to  the  use  of  coffer- 
dams.   Pumping  was  of  course  here  necessary. 

On  other  sections  where  the  gravel  covering  was  deeper, 
the  contractor  considered  it  more  economical  to  build 
sand-bag  coffer-dams,  generally  two  bags  wide,  pump 
them  out,  excavate  the  gravel  and  build  the  piers  in  the 
dry.  In  such  cases,  and  also  across  the  island,  the  slabs 
of  the  upstream  face  were  built  in  place  monolithic. 

Before  construction  work  was  started,  soundings  were 
made  along  the  center  line  of  the  dam  over  that  portion 
where  bedrock  was  not  exposed.  These  soundings  indi- 
cated that  where  this  gravel  covering  existed  it  was 
nowhere  more  than  about  2  ft.  deep.  When  the  gravel 
was  excavated  it  was  found  that  at  some  locations  the 
rods  had  struck  large  boulders  lodged  in  pockets  and 
breaks  in  the  limestone  formation.  Drills  were  put  down 
to  a  depth  of  8  to  10  ft.  below  the  bed  of  the  river  and 
no  ledge  encountered.    In  such  cases  excavation  was  con- 


tinued below  the  river  bottom  only  to  a  sufficient  depth 
to  uncover  the  irregular  surfaces  of  a  number  of  these 
boulders.  A  reinforced-concrete  footing  was  then  con- 
structed, exceeding  the  total  width  of  the  dam  by 
about  2  ft.  It  was  18  in.  thick  at  the  downstream  toe, 
12  in.  thick  at  the  upstream  toe  and  was  reinforced 
longitudinally  with  1-in.  square  bars  spaced  6  in.  c.  to  c. 
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4.    DETAILS  OF  HARRISBURG  DAM  ACROSS 
SUSQUEHANNA  RIVER 


at  the  downstream  toe,  the  spacing  increasing  to  12  in. 
at  the  upstream  toe ;  1 :  2%  :  4^2  concrete  was  here  used. 
In  most  cases  there  was  projecting  ledge  rock  either  just 
upstream  or  downstream  from  the  line  of  the  dam,  into 
which   the   footing   was   tied   by   steel   and  concrete. 


PIGS. 

Pig,  5 — Pier  forms  in  place. 


5  TO  7.    CONSTRUCTION  VIEWS  OP  HARRISBURG  DAM 

Pig.  6 — Piers  in  place  across  island.    Pig.  7 — Concreting  footings  in  river  section 
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These  footings  were  provided  with  weep  holes  between 
the  piers.  As  the  minimum  width  of  the  footings  is 
14  ft.  and  the  maximum  head  on  the  dam  is  only  4  ft., 
it  is  not  considered  that  water  passing  under  this  footing 
will  have  velocity  enough  to  move  any  of  the  material 
composing  the  foundation.  The  foundation  consists  of 
boulders,  stones  and  gravel  with  some  sand.  In  some 
cases  the  interstices  are  tilled  with  red  clay.  For  these 
sections  coffer-dams  were  constructed,  and  the  upstream 
slabs  were  built  in  place  monolithic.  In  addition  the  top 
beams  were  built  continuous  through  the  piers,  and  the 
reinforcement  in  them  carried  through  continuously.  It 
was  found  necessary  to  build  650  ft.  of  the  dam  by  this 
method,  out  of  the  total  length  of  3.139  ft. 

There  are  two  openings  in  the  dam.  The  one  at  the 
extreme  eastern  end  is  33  ft.  wide.  The  opening  on  the 
island  is  12  ft.  wide.  The  size  of  these  openings  is 
determined  by  the  requirement  that  at  minimum  low 
water  there  shall  be  a  depth  of  water  over  the  crest  of 
0.2  ft.  At  these  openings  are  three  solid  sections  of  the 
dam,  each  10  ft.  long.  At  the  western  end  of  the  dam 
the  section  is  very  low  and  is  built  solid  for  a  distance  of 
220  ft. 

The  reinforced-concrete  slabs  used  to  form  the  upstream 
face  of  the  dam,  where  not  built  monolithic,  were  cast 
in  forms  on  the  bank.  After  sufficient  seasoning  they 
were  stored,  and  after  the  rest  of  the  work  had  been 
completed  they  were  loaded  on  barges  by  a  stiff-leg  der- 
rick, transported  to  the  site  and  set  in  place  in  the 
grooves  by  a  small  A-frame  derrick  mounted  on  two  scows. 
Contract  Details  and  Costs 

The  contract  was  let  on  the  unit  item  basis  to  Frank 
M.  Skene,  of  Brockport,  N.  Y.  The  prices  were  as  fol- 
lows : 

Reinforcing  steel,  per  ton   «sn  on 

Concrete  (1  :  2y2  :  4%),  per  cu.yd  20  00 

Concrete  (1:2:  4),  per  cu.yd     21  00 

Drilling  in  concrete  and  rock,  per  lin.ft   '85 

Bags  of  cement  and  sand,  per  cu.ft  ...  'sn 

Riprapping,  per  sq.yd     4"?n 

Stone  filling,  per  cu.yd  .."!!!!!!!!!!!        2  50 

No  work  was  done  under  the  last  two  items.  The  work 
required  about  2,700  cu.yd.  of  concrete  and  128  tons  of 
steel.  Considering  the  character  of  the  work,  the  contract 
prices  are  not  considered  high.  Only  three  bids  were 
received,  and  the  successful  bidder  was  also  the  low 
bidder. 

The  work  was  done  under  the  direction  of  the  Board 
of  Public  Works  of  Harrisburg,  with  James  H.  Fuertes, 
of  New  York  City,  as  Consulting  Engineer;  Joel  D. 
Justin,  Principal  Engineer,  and  E.  W.  Cowden,  Assistant 
Engineer  in  immediate  charge  of  the  dam  for  the  city. 

m 

P<o>iimtt<es>s  ffos?  Coffinrps^lEag  Types 
off  F^asimpnimg  Uiaifcs 
By  George  M.  Peek*  « 
In  comparing  two  types  of  pumps,  such  as  triple-ex- 
pansion and  turbine-driven  centrifugal,  careful  consid- 
eration should  be  given  to  other  points  than  the  first 
cost,  together  with  the  cost  of  maintenance  and  repairs. 
Some  of  these  matters  are  discussed  in  the  following  para- 
graphs. 

The  reciprocating  pumping  engine  may  be  considered 
complicated  and  has  many  moving  parts  requiring  atten- 

Worksgineer  in  Cha,^e  of  Construction,   St.   Louis  Water- 


tion,  but  it  has  back  of  it  years  of  reliable  service.  This 
type  of  pump,  when  well  built  and  properly  maintained 
and  repaired,  will  be  efficient  for  many  years— in  fact 
it  would  be  rather  difficult  to  predict  the  length  of  time 
such  a  machine  will  give  reliable  service. 

Another  point  which  should  not  be  lost  sight  of  is 
the  fact  that  the  average  operating  engineer  may  be  fa- 
miliar with  the  details  of  a  reciprocating  pump  and 
quite  unfamiliar  with  the  operation  of  a  turbine-driven 
centrifugal.  This  point  is  illustrated  by  an  experience 
with  an  operating  engineer  of  many  years  of  experience.  A 
motor-driven  centrifugal  pump  was  installed  in  the  sta- 
tion where  this  man  was  employed,  and  he  reported  that 
it  would  not  work.  Upon  investigation  it  was  found  that, 
m  order  to  try  it  out,  he  had  disconnected  the  discharge 
pipe— thereby  reducing  the  head  to  such  an  extent  that 
when  he  started  the  motor  it  was  overloaded  and  the 
fuse  was  blown.  He  did  not  seem  to  understand  that  no 
damage  would  result  from  closing  the  discharge  valve  and 
letting  the  machine  run  at  its  normal  rate  of  speed. 

Nearly,  if  not  quite,  all  repair  work  required  on  a 
reciprocating  pumping  unit  can  be  done  in  a  water-works 
machine  shop,  whereas  in  case  of  a  steam  turbine  it  is 
almost  necessary  to  have  the  repair  work,  particularly  the 
lebucketing,  done  by  the  manufacturers  of  the  machine. 

In  general  the  turbine-driven  centrifugal  pump  has 
the  advantage  over  the  reciprocating  pump  both  in  sim- 
plicity and  first  cost.  While  the  turbine-driven  pump 
lias  not  reached  the  high  degree  of  efficiency  reached  by 
the  reciprocating,  improvements  are  continually  beino- 
made,  and  today  its  efficiency  far  exceeds  that  of  a  very 
few  years  ago.  It  is  impossible  to  make  a  comparison 
between  the  two  classes  of  machines  which  would  be  ap- 
plicable to  all  cases,  and  the  problem  must  be  solved 
for  each  particular  set  of  conditions. 

Cost  of  Buildings  and  Boilers;  Load  Factors 
In  some  general  cases  where  comparisons  have  been 
made,  considerable  charges  have  been  placed  against  the 
reciprocating  unit  on  account  of  the  size  of  the  build- 
ing required  to  house  it.  This,  in  the  writer's  opinion, 
should  be  much  smaller  than  has  been  suggested  by 
some  engineers,  for  the  reason  that  in  many,  if  not  in 
the  large  majority,  of  cases,  the  water-works  is  muni- 
cipally owned.  Consequently  the  architectural  effect  con- 
sidered necessary  would  preclude  any  very  great  differ- 
ence in  the  cost  of  the  building  to  house  either  type  of 
apparatus.  Some  comparisons  do  not  require  the  con- 
sideration of  the  cost  of  a  building,  since  one  may  be  in 
existence,  and  therefore  the  cost  is  the  same  for  either 
type  of  machine. 

If  it  is  necessary  to  install  additional  boiler  capacity, 
at  least  50%  in  excess  of  that  required  for  operating 
the  new  unit  should  be  installed  unless  there  are  suf- 
ficient boiler  units  to  allow  considerable  flexibility  for 
cleaning  and  repairs.  It  is  quite  common  in  commercial 
plants  to  find  boilers  run  at  a  capacity  considerably  in 
excess  of  their  rating,  but  this  is  not  done  in  munici- 
pally owned  water-works. 

^  It  is  not  customary  for  municipalities  to  lay  by  a 
sinking  fund  for  replacing  their  equipment,  and  there 
should  be  no  amortization  charge  made  against  pump- 
ing equipment.  During  its  useful  life  the  machinery 
will  have  been  earning  dividends  for  the  taxpayers.  An- 
other argument  that  might  be  used  against  it  is  that  it 
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is  impossible  to  say  what  the  cost  of  replacement  would 
be  at  the  end  of  the  time  assumed  to  he  the  life  of 
the  machine,  owing  to  the  market  and  also  to  improve- 
ments and  changes  in  the  type  of  machinery  for  the  same 
(  lass  of  work.  The  present  relative  cost  of  a  triple-ex- 
pansion pumping  unit  and  a  turbine-driven  centrifugal 
for  the  same  service  may  be  used  as  an  illustration. 

The  station  load  factor  will  have  to  be  determined 
for  each  individual  water-works  for  which  comparisons 
are  to  be  made.  Water-works  having  very  small  reser- 
voir capacity  or  pumping  into  a  closed  system  will  have 

COMPARISON  OP  ST.  LOUIS  WATER-WORKS  PUMPING 
UNITS 

Centrifugal  Recipro- 

Unit         eating  Unit  Difference 

Cost  of  pump   $353,000.00    $103,953.00  $68,653.00 

Cost  of  foundation   2,000.00         2,550.00  550.00 

I'ost  of  boilers,  including 
foundation,  setting,  su- 
perheaters,    stokers  and 

stack,  at  $30  per  hp   13.000.00        10,500.00  2,500.00 

Total  difference  in  first  cost      66,703.00 

Annual  interest  on  differ- 
ence at  5%       3,335.15 

Annual  fuel  cost  of  steam 

at  15c.  per  1,000  lb   10,250.00  8,279.20  1,970.80 

Maintenance  and  repairs  on 
boilers  at  5c.  per  1,000  lb. 

of  steam  at  capacity   5,694.00  4,599.00  1,095.00 

Maintenance  and  repairs  on 

pumps    550.00  1,500.00  950.00 

Annual  difference  in  cost  of 

reciprocating     over  the 

centrifugal    .....    1,219.35 

Data  are  based  on  60%  load  factor. 

a  comparatively  small  load  factor.  Water-works  having 
small  reservoir  capacity  will  require  pumps  capable  of 
delivering  nearly  the  maximum  demand  :  and  when  pump- 
ing into  a  closed  system,  the  pumping  capacity  must  be 
equal  to  the  maximum  demand. 

The  cost  of  pumping  units  and  also  the  cost  of  main- 
tenance and  repairs  in  the  accompanying  tabulation  are 
taken  from  records  of  the  St.  Louis  Water- Works,  where 
the  average  load  factor  is  60%.  The  machines  com- 
pared have  a  capacity  of  20,000,000  gal.  per  24  hr. 
against  a  total  head  of  some  295  ft.    The  cost  of  the 


centrifugal  unit  includes  wet  and  dry  vacuum  pumps, 
condenser,  exhaust  heater,  42-  and  36-in.  hydra ulically 
operated  gate  valves,  together  with  suction  and  discharge 
piping  inside  of  the  building.  The  cost  of  the  recipro- 
cating pump  includes  a  condenser,  two  gate  valves,  the 
same  as  for  the  centrifugal,  together  with  suction  and 
discharge  piping.  Tests  on  the  two  pumps  showed  a 
steam  consumption  of  10.500  and  13,000  11).  of  steam  per 
hr.  for  the  triple-expansion  and  turbine-driven  pumps 
respectively,  for  the  same  work  done ;  the  steam  pressure 
was  160  lb.  per  sq.in.  and  100°  superheat. 

Where  the  load  factor  is  97%,  there  will  be  no 
annual  difference.  It  will  be  noted  that  the  interest  rate 
has  been  taken  at  5  instead  of  4%.  The  interest  rate 
should  be  that  which  the  taxpayers  can  realize  on  their 
money  and  not  the  rate  which  naid  on  city  bonds. 

m 

Deana  for  Seam  Fspmnacise® 

The  Calaveras  dam,  which  is  under  construction  by  the 
Spring  Valley  Water  Co.  to  provide  additional  water- 
supply  for  San  Francisco,  is  now  about  one-third  com- 
pleted. As  described  in  the  extended  article  on  the  dam  in 
Engineering  News,  Oct.  1,  1914,  this  dam  when  com- 
pleted will  be  the  highest  earth  dam  in  the  world.  The 
crest  of  the  dam  will  be  240  ft.  above  bedrock,  and  it  will 
contain  over  3,000,000  cu.yd.  of  material.  The  dam  is  be- 
ing constructed  by  the  hydraulic  process.  The  accompany- 
ing views,  from  photographs  taken  on  Nov.  29,  show 
the  pool  in  the  center  of  the  dam,  into  which  the  pipes 
carrying  the  water  charged  with  sand  and  clay  deliver. 
Besides  the  material  delivered  hydraulically,  a  large 
amount  of  material  is  being  placed  on  the  lower  slopes 
of  the  dam  by  teams  that  are  loaded  by  steam  shovels  ex- 
cavating from  the  hillside  at  the  left  in  Fig.  3. 


FIG.  1.    THE  CALAVERAS  EARTH  DAM  FOR  THE  SAN  FRANCISCO  WATER-SUPPLY  UNDER  CONSTRUCTION 

BY  HYDRAULIC  PROCESS 
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FIG. 


2.   VIEW   OF   CALAVERAS   EARTH   DAM   LOOKING  DOWN  THE  VALLEY,  SHOWING  CONCRETE  PAVING 
LAID  IN  VERTICAL  STRIPS  ON  UPSTREAM  FACE 


The  engineers  aim  to  keep  a  large  surplus  of  material 
at  all  times  deposited  on  the  lower  toe  of  the  dam  to 
counterbalance  the  hydrostatic  pressure  exerted  by  the 
semi-liquid  mud  in  the  central  core  of  the  dam,  which  is 
of  course  very  heavy  and  which  dries  out  very  slowly. 

The  pressure  of  the  central  pool  and  the  mud  beneath 
it  against  the  upper  section  of  the  dam  will  be  partly 
counteracted  by  the  water  pressure  back  of  the  dam  when 
the  reservoir  is  filled.  It  is  the  intention  to  begin  the 
use  of  the  reservoir  for  storage  purposes  during  the  present 
rainy  season.  As  may  be  seen  in  the  views,  the  upper  face 
of  the  dam  has  been  paved  with  concrete  to  a  height  of 
about  80  ft.,  and  the  reinforced-concrete  inlet  tower  has 
been  completed  to  about  the  same  height. 

The  cast-iron  gates  to  be  placed  on  the  tower  were  or- 
dered from  the  Rensselaer  Valve  Co.  last  spring,  and 
were  shipped  from  New  York  to  San  Francisco  on  a 
steamer  that  reached  the  Panama  Canal  just  in  time  to 
be  caught  in  the  blockade  which  resulted  from  the  great 
slides  in  October.  The  steamer  was  therefore  obliged  to 
take  the  long  voyage  around  South  America  to  reach  San 
Francisco,  so  that  the  gates  were  not  delivered  at  the  dam 
site  until  the  middle  of  December.  While  the  winter 
rains  have  begun  in  this  locality,  it  is  expected  that  the 
gates  will  be  placed  in  time  to  store  a  large  part  of  the 
winter's  runoff. ' 

As  may  be  seen  from  the  accompanying  pliotographs,  the 
dam  is  located  in  a  narrow  valley  with  steep  hills  rising 
on  each  side.  Much  of  the  earth  on  the  slopes  of  these 
hillsides,  however,  is  not  well  adapted  to  hydraulic  ex- 
cavation and  placing,  and  the  very  large  amount  of  ma- 
terial required  for  the  dam  has  made  it  necessary  to  ex- 
tend the  pipe  lines  a  considerable  distance  to  reach  suit- 
able earth.  It  is  estimated  that  the  Calaveras  reservoir 
when  completed  will  increase  the  available  water-supply 
of  San  Francisco  by  30,000,000  gal.  per  day.    As  the 


present  daily  consumption  of  the  city  is  in  the  neighbor- 
hood of  45,000,000  gal.,  this  will  provide  for  its  future 
growth  for  a  considerable  time. 

The  Spring  Valley  Water  Co.  is  carrying  on  the  con- 
struction of  the  Calaveras  dam  with  its  own  forces,  un- 
der the  direction  of  G.  A.  Elliott,  its  Engineer. 

Pipesesaft  Conadflttaoia  of  Secouad 
Albums©  T®mt  Psy^r®  smelts 
By  Henry  Welles  Dubham* 

An  examination  was  recently  made  by  the  writer  of  the 
test  pavements  laid  on  Second  Ave.,  New  York  City,  in 
1912,  under  the  supervision  of  the  Bureau  of  Highways 
of  the  Borough  of  Manhattan.  As  these  are  probably 
the  most  varied  and  extensive  tests  of  city  street  pave- 
ments in  this  country,  brief  descriptions  of  their  present 
condition  are  of  interest.  The  purpose  and  extent  of 
the  test  pavements,  with  a  brief  description  of  each,  were 
published  in  Engineering  News,  June  27,  1912,  at  the 
time  they  were  laid  down.  The  writer's  recently  issued 
"Annual  Report  of  the  Bureau  of  Highways"  for  the  year 
1914  gives  a  more  complete  description  and  subsequent 
history  to  Dec.  31,  1914. 

Test  Sections  of  Stone-Block  Pavements 
The  section  from  the  north  side  of  Third  St.  to  the 
south  side  of  Fourth  St.  was  surfaced  with  3y2-in.  sawed 
cubes  of  Medina  sandstone,  laid  on  a  y2-m.  sand  cushior, 
and  6-in.  concrete  base.  The  blocks  were  laid  with  close 
joints  filled  with  portland-cement  grout.  The  pavemem 
has  been  in  use  since  January,  1913.  The  surface  is  in 
general  smooth,  but  has  developed  undulations  and  many 
cracks,  and  at  several  points  considerable  areas  are 

♦Consulting-  Engineer,  366  Fifth  Ave.,  New  York  Citv,  for- 
merly Chief  Engineer,  Bureau  of  Highways.  Borough  of 
Manhattan,  New  York  City. 
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crushed  or  depressed.  Large  amounts  of  repairs  have 
I  icon  made  each  year. 

The  section  from  the  south  side  of  Fourth  St.  to  the 
north  side  of  Fifth  St.  was  paved  with  standard-size 
Medina  sand-stone  blocks  3%  to  51/2  in.  wide,  7  to  12 
in.  in  length  and  (i  to  &y2  in.  in  depth,  with  parallel 
sides  and  ends,  laid  with  fairly  close  joints  on  a  1^-in. 
sand  cushion  over  a  6-in.  concrete  foundation.  The  joints 
are  tilled  with  cement  grout  as  in  the  cube  section,  and 
the  work  was  completed  at  the  same  time.  The  surface 
of  this  section  has  always  been  rough  and  uneven,  largely 
the  result  of  poor  workmanship  in  cutting  the  blocks. 
The  edges  of  the  blocks  have  held  up  well,  and  the  poorest 
condition  is  the  general  wavy  surface  and  inferior  qual- 
ity of  [latching.  In  any  criticism  of  this  section  the 
original  poor  condition  of  the  blocks  should  be  home  in 
mind. 

These  pavements  have  demonstrated  very  conclusively, 
not  only  the  fact  that  sandstone  is  not  sufficiently  dur- 
able lor  the  heavy  traffic  of  Second  Ave.,  hut  also  the 
impossibility  of  making  satisfactory  repairs  with  cement- 
grouted  joints  under  the  conditions  prevalent.  It  is 
virtually  impossible  in  New  York  City  to  keep  traffic 
off  repair  areas  long  enough  to  permit  a  proper  set- 
ting of  the  grout. 

From  21st  to  23rd  St.  an  experimental  section  is  laid 
with  granite  block  having  a  width  of  from  Zy2  to  1  in.,  a 
length  of  7  to  11  in.  and  a  depth  of  5  in.  Specifica- 
tions called  for  joints  not  exceeding  %  in.,  the  blocks 
to  be  laid  on  a  %-in.  sand  cushion  on  a  6-in.  concrete 
foundation.  The  joints  were  filled  with  dry  sand  to 
within  3  in.  from  the  top  and  cement  grouted. 

The  roadway  was  opened  for  traffic  in  November,  1912. 
The  condition  of  this  pavement  is  only  fair.  The  blocks 
as  originally  furnished  were  not  strictly  up  to  specifi- 
cations, the  joints  probably  averaging  in  all  cases  more 
than  the  maximum  allowance.  The  cement-grout  joint 
filler  has  not  worn  well,  many  of  the  joints  having  opened, 
and  the  blocks  show  wear  at  the  edges.  The  general  sur- 
face is  uniform  except  around  manhole  boxes  or  where 
cuts  have  been  made. 

Test  Sections  of  Wood-Block  PxVvemext 

Between  Fifth  and  Sixth  St.  Southern  short-leaf  pine 
blocks  treated  with  20  lb.  per  cu.ft,  of  a  heavy  oil  having 
a  specific  gravity  of  not  less  than  1.10  at  38°  C.  were 
used.  From  the  south  side  of  Sixth  St.  halfway  to  Sev- 
enth St.  the  blocks  used  were  treated  with  20  lb.  of  light 
oil  having  a  specific  gravity  of  1.03  to  1.08  at  38°  C. 
From  there  to  the  north  side  of  Seventh  St.  the  treatment 
used  was  20  lb.  of  water-gas  tar. 

All  types  were  laid  on  a  1-in.  sand  cushion  on  a  6-in. 
concrete  base,  the  joints  being  filled  with  tine  sand  and 
the  surface  thoroughly  rolled  and  finally  spread  with  a 
thin  coating  of  sand  to  be  rolled  in  by  traffic.  The  work 
was  completed  in  January,  1913. 

Except  for  a  slight  undulating  appearance  noticeable 
only  on  close  examination,  these  pavements  are  in  very 
fair  condition.  No  difference  in  appearance  is  notice- 
aide  between  the  differently  treated  sections  except  in 
extremely  hot  weather,  when  there  is  a  slight  evidence 
of  oil  on  the  surface  of  the  blocks  treated  with  light 
oil,  but  bleeding  has  practically  stopped. 

The  section  from  the  south  side  of  13th  St.  to  the 
south  side  of  15th  St.  is  laid  with  Southern  long-leaf 


yellow  pine  blocks  3x8  in.  on  the  surface  and  4  in.  deep, 
on  a  1-in.  sand  cushion  over  a  6-in.  concrete  foundation. 
On  the  lower  part  of  this  section  the  blocks  were  treated 
with  lfi  lb.  per  cu.ft.  of  heavy  oil:  on  the  next  section 
20  lb.  of  heavy  oil,  and  on  the  next  the  treatment  was 
20  lb.  of  light  oil.  The  intersection  at  11th  St.  is  paved 
with  blocks  treated  with  16  lb.  per  cu.ft,  of  light  oil.  The 
next  half-block  north  of  this  point  has  paving  blocks 
treated  with  20  lb.  of  water-gas  tar.  and  then  there  is  a 
section  laid  with  blocks  treated  with  16  11).  of  water- 
gas  tar. 

Above  nth  St.  a  section  was  laid  with  Southern  short- 
leaf  pine  blocks  measuring  1  in.  deep,  3  in.  wide  ami 
8  in.  long.  They  were  laid  on  a  sand  cushion  on  a,  6-in. 
concrete  foundation,  and  the  joints  were  filled  with  line 
sand.  From  17th  to  18th  St.  the  blocks  used  were  treated 
with  lb'  lb.  per  cu.ft.  of  heavy  oil,  and  at  the  18th  St. 
intersection  16  lb.  of  light  oil  was  employed,  and  from 
there  to  19th  St.  the  blocks  used  were  treated  with  16 
lb.  of  water-gas  tar. 

Nothing  in  the  present  appearance  of  any  of  these 
stretches  of  pavement  indicates  that  under  ordinary  con- 
ditions any  variation  of  treatment  of  the  blocks  had  been 
employed.  It  is  only  in  extremely  warm  weather  that 
blocks  treated  with  light  oil  still  show  slight  evidence 
of  bleeding.  The  entire  area  is  in  first-class  condition, 
except  around  some  manhole  boxes.  Practically  no  re- 
pairs have  been  required. 

At  the  1  Mb  St.  intersection  Australian  tallowwood 
blocks  were  used.  This  is  a  hardwood,  and  the  blocks 
were  untreated  other  than  being  painted  with  tar  be- 
fore laying.  They  measure  fi/2  in.  in  width,  3  in.  in 
depth  and  8 14  in.  in  length,  and  they  were  laid  on  a 
cushion  of  tar,  the  joints  being  tilled  with  paving  pitch. 
The  hardwood  blocks  failed  entirely  during  the  first  two 
seasons  and  have  been  replaced  by  yellow-pine  blocks 
treated  in  accordance  with  the  standard  specifications  of 
the  Manhattan  Bureau  of  Highways. 

Tests  of  Sections  of  Asphalt-Block  Pavement 
A  length  of  three  city  blocks  north  of  Houston  St.  is 
paved  with  asphalt  blocks  measuring  5x12  by  3  in.  deep, 
laid  on  a  i/2-in.  mortar  bed  on  a  5i/2-in.  concrete  foun- 
dation. The  blocks  were  required  to  have  a  specific 
gravity  of  not  less  than  2.15  and  a  minimum  absorption 
of  1%  after  seven  days'  immersion  in  water.  The  work 
Avas  completed  in  November,  1912.  This  pavement  pre- 
sents a  better  appearance  in  general  than  the  other  as- 
phalt-block sections  farther  north,  hut  is  poor  along  the 
rails  of  the  car  tracks,  the  space  within  which  is  paved 
with  sheet  asphalt.  As  Second  St.  on  the  east  side  there 
are  depressions  and  waves,  as  well  as  at  Third  St.  on 
the  west  side,  and  the  east  gutter  shows  many  signs  of 
deterioration.  A  considerable  pitting  is  to  he  observed 
over  almost  the  entire  area, 

A  section  from  9th  St,  to  11th  St.  is  paved  with  blocks 
made  of  natural  bituminous  limestone  rock.  The  blocks 
measure  8V4  in.  long,  1  in.  wide  and  2y3  in.  deep,  with 
a  minimum  weight  per  block  of  6  lb.,  laid  on  a  %-in. 
mortar  bed  on  a  5%-in.  concrete  foundation.  This  pave- 
ment was  opened  to  traffic  in  November,  1912.  Under 
traffic  the  blocks  have  rolled  together  so  that  the  joints 
are  barely  discernible.  The  general  appearance  of  the 
surface  is  similar  to  sheet  asphalt  hut  somewhat  more 
wavy,  and  where  the  joints  can  be  distinguished  they 
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show  evidence  of  having  traveled  in  the  direction  of 
traffic.  Below  Tenth  St.  this  section  is  in  better  con- 
dition than  north  of  that  point,  probably  due  to  the  less 
intense  traffic  encountered. 

The  two  blocks  from  15th  to  17th  St.  were  paved  with 
asphalt  blocks  made  under  practically  the  same  specifi- 
cations as  those  used  in  the  first  section  noted,  except 
that  there  was  an  attempt  made  to  get  a  block  more  suit- 
able for  heavy  traffic,  and  the  maximum  absorption  was 
reduced  to  0.6%  after  seven  days  of  immersion  in  water. 
The  blocks  measured  5x12  by  3  in.  deep,  laid  on  a  l/2- 
in.  mortar  bed  on  a  5i/2-in.  concrete  foundation.  The 
roadway  was  opened  to  traffic  in  November,  1912.  The 
general  appearance  of  this  pavement  shows  considerable 
wanness.  The  car-track  area  was  paved  at  the  same  time 
and  of  the  same  material.  Traffic  has  worn  continuous 
mis.  adjacent  to  the  rails.  Near  16th  St.  on  the  east 
side  waves  are  very  apparent,  and  there  are  some  depres- 
sions. 

Test  Sections  ok  Sheet-Asphalt  Pavement 
The  two  blocks  from  Seventh  to  Ninth  St.  have  an  as- 
phalt pavement  consisting  of  a  2-in.  wearing  surface  on 
a  1-in.  old-specification  open  binder  laid  on  a  6-in.  con- 
crete foundation.  It  was  opened  to  traffic  in  November, 
.1912.  There  is  a  slight  waviness  in  the  surface,  but  it 
is  otherwise  in  good  condition  and  up  to  the  first  of  the 
present  year  had  required  no  repairs  due  to  wear  and 
tear.  Within  the  railway  track  there  is  also  sheet  asphalt, 
but  it  is  the  old  pavement  which  extends  in  this  area 
north  from  Houston  St.  Adjacent  to  the  rails  some  de- 
pressions have  developed. 

The  section  from  11th  to  13th  St.  has  an  asphalt  pave- 
ment corresponding  to  the  more  modern  specifications 
of  the  Manhattan  Bureau  of  Highways,  consisting  of  a 
iy2-in.  wearing  surface  on  a  close  binder  iy2  in.  thick, 
laid  on  a  6-in.  concrete  foundation.  This  section  was 
opened  to  traffic  in  November,  1912,  and  has  required 
practically  no  repairs.  With  the  exception  of  some  de- 
pressions along  the  rails  and  around  some  sunken  man- 
hole boxes,  the  pavement  is  in  fair  shape. 

From  19th  to  21st  St.  a  section  was  laid  with  rock 
asphalt  from  Bagusa,  Sicily,  2y2  in.  in  thickness  on  a 
6-in.  concrete  foundation.  This  was  opened  to  traffic  in 
September,  1912.  This  section  entirely  failed  during  the 
first  two  seasons,  probably  owing  to  the  inferior  quality 
of  materials  and  poor  workmanship.  It  was  impossible 
to  require  repairs  in  accordance  with  the  original  spe- 
culations after  the  outbreak  of  the  European  War,  and 
consequently  since  that  time  the  contractor  has  done  all 
such  work  with  standard  sheet  asphalt  in  accordance 
with  Manhattan  specifications. 

aim  Pa^©aim<gin\£  D©sfig^ 

Although  treated  in  some  textbooks,  the  ease-of-clean- 
mg  factor  in  the  selection  of  pavements  probably  receives 
little  consideration  in  practice.  Herewith  are  extracts  from 
a  paper  read  at  the  recent  Worcester  Road  Congress  by 
Gus  H.  Hanna,  Commissioner  of  Street  Cleaning  of 
Cleveland,  Ohio.  In  reading  them  it  should  be  borne 
W  mind  that  there  are  many  local  factors  which  must  be 
taken  into  account,  and  that  Mr.  Hanna's  conclusions  are 
based  on  experience  in  one  city  only.  The  following 
paragraphs  are  substantially  in  Mr.  Hanna's  words: 


An  annual  expense  of  $500  a  mile  in  repairing  residence 
streets  would  be  considered  an  appreciable  item  of  main- 
tenance, yet  that  figure  for  cleaning  a  mile  of  residence 
street  through  a  season  is  extremely  low.  A  cost  of 
$500  for  maintaining  a  mile  of  one  kind  of  pavement  for 
a  year  as  against  a  cost  of  $1,500  for  maintaining  an- 
other kind  would  l)e  sufficient  -rounds,  in  most  cases,  to 
decide  in  favor  of  the  former  material.  Yet  greater  dif- 
ference than  this  in  cleaning  cost  is  blandly  overlooked. 

Economy  prom  Street  Cleaner's  Standpoint 
A  street  cleaner  looks  for  two  qualities  in  a  pavement. 
It  must  be  smooth,  and  particles  of  litter  musl  not  slick- 
to  the  surface.  The  question  of  smoothness  opens  up  l he 
whole  matter  of  durability.  Any  material  that  deterior- 
ates and  roughens  becomes  more  difficult  each  year  to 
clean.  Any  neglect  of  needed  repairs  means  a  larger 
cleaning  bill  until  the  repairs  have  been  completed. 

Additional  cleaning  expense  must  be  made  for  all  bi- 
tuminous pavements  on  account  of  the  sticking  of  particles 
of  litter  to  the  surface.  These  surfaces  are  never  quite 
so  clean  as  nonadhesive  materials,  and  it  costs  from  2b% 
upward  additional  to  put  them  in  a  reasonably  presentable 
condition  on  account  of  this  quality. 

This  difficulty  is  seen  at  its  worst  in  a  new  creosoted 
wood-block  pavement,  when  the  oil  is  gradually  working 
out  of  the  wood.  The  use  of  steel  scrapers  must  often  be 
employed,  as  the  flushing  by  water  is  not  effective  at  all  in 
removing  the  dirt  from  such  a  surface. 

The  substances  most  easily  cleaned  are  brick  and  stone. 
Neither  of  them  originates  any  form  of  dirt,  and  both 
wash  off  readily.  The  only  ground  for  discrimination 
between  them  as  to  ease  of  cleaning  is  on  the  question  of 
smoothness,  where  brick  has  a  slight  advantage  as  a  rule. 

But  in  the  use  of  these  materials,  the  choice  of  a  filler 
is  all  important.  A  bituminous  tiller  has  all  the  disadvan- 
tages of  a  bituminous  surface,  from  a  cleaner's  stand- 
point, and  some  others  besides.  Being  softer  than  the 
brick  or  block,  it  recedes,  leaving  a  crevice  that  invites 
the  lodgment  of  dirt.  With  the  edges  of  the  brick  or 
block  unprotected,  it  is  sure  to  roughen,  thus  adding  to 
the  difficulties  of  cleaning.  In  fact  such  a  street,  after 
a  few  years,  presents  an  array  of  cobble  stones,  with  flic 
filler  invisible,  or  else  melted  and  run  to  the  gutter,  where 
it  impedes  the  work  of  the  follow-up  gang. 

Some  Street-Cleaning  Costs 

The  lowest  cost-of-cleaning  figure  that  we  have  been 
able  to  achieve  on  any  type  of  pavement  is  15c.  per  10,000 
sq.ft.  on  a  10-yr.  old  grouted  brick  pavement.  The  cost 
on  the  best  asphalt  pavement  would  lie  not  less  than  30c. 
and  would  increase  to  30c.  as  the  surface  became  wavy 
or  rough.  A  wood-block  pavement  costs  practically  $1 
per  10,000  sq.ft.  to  clean  in  its  initial  condition,  and  it 
will  be  at  least  two  years  before  the  oil  will  have  dried 
out  sufficiently  to  admit  of  its  being  cleaned  for  30c. 
A  tar-filled  block  pavement  will  cost  not  less  than  30c. 
per  10,000  sq.ft.,  and  as  the  filler  disappears  and  the 
blocks  roughen,  this  cost  will  amount  to  60c.  or  more. 

In  the  case  of  a  pavement  40  ft.  wide,  there  are  about 
21  squares  (of  10,000  sq.ft.)  to  the  mile.  As  between  a 
material  that  can  be  cleaned  for  15c.  and  one  that  can  be 
cleaned  for  30c,  there  is  a  difference  of  $3.15  per  mi. 
per  cleaning,  a  difference  of  $15.75  per  week,  of  $630 
per  season  of  10  weeks  and  of  $6,300  in  10  vr. 
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The  entire  Abater-supply  for  the  City  of  Vancouver, 
B.  G,  is  brought  in  submerged  pipes  across  the  channels 
connecting  the  city's  harbor  with  the  ocean.    These  pipes 
have  been  successfully  laid-under  conditions  of  exception- . 
al  difficulty. 

The  City  of  Vancouver  is  built  on  a  narrow  peninsula 
between  two  arms  of  the  sea.  The  only  possible  source  of 
an  adequate  water-supply  is  in  the  mountains  which  rise 
to  a  great  height  only  a  short  distance  north  of  Bur- 
rard  Inlet,  on  the  southern  shores  of  which  the  city  lies. 
As  may  be  seen  on  the  accompanying  map,  the  city's 
water-supply  is  taken  from  Capilano  River  and  Seymour 
Creek.  The  water  from  the  former  is  brought  down  in 
steel  pipes  to  the  first  Narrows  just  below  the  city, 
and  the  water  from  Seymour  Creek  to  the  second  Narrows 
5  mi.  above. 

The  tidal  range  on  this  coast  is  from  14  to  17  ft.  As 
Burrard  Inlet  has  an  area  of  several  square  miles  and  as 
the  deep  channel  connecting  it  with  the  ocean  is  only 
some  900  ft.  in  width,  a  tidal  current  of  high  velocity, 
8  mi.  an  hour  or  more,  sweeps  back  and  forth  through 
the  channel  with  every  rising  or  falling  tide.  Almost  as 
rapid  a  tidal  current  exists  at  the  second  Narrows.  The 
period  of  slack  water  in  the  Narrows  is  very  short,  often 
not  more  than  20  min.  The  maximum  depth  of  water  is  75 
ft.  at  the  first  Narrows  and  80  ft.  at  the  second  Narrows. 
The  channel  bottom  is  very  rough  and  strewn  with  large 
boulders  on  the  shore  next  the  city ;  on  the  opposite  shore 
is  a  level  stretch  of  mud  flats,  bare  at  low  tide. 

Early  Experience  in  Pipe  Laying 

The  first  pipe  laid  across  the  Narrows  from  Seymour 
Creek  was  a  12-in.  cast-iron  pipe  with  Ward  flexible  joints. 
It  is  stated  that  Mr.  Ward  himself  came  to  Vancouver 
to  lay  the  pipe,  but  when  he  saw  the  swift  current  in 
which  it  had  to  be  placed,  he  refused  to  attempt  the  job 
and  the  pipe  was  laid  by  a  local  contractor,  who  offered  to 
do  the  work  for  a  lump  sum  of  $10,000,  the  city  of  course 
furnishing  the  pipe  and  the  jointing  material.  He  car- 
ried out  his  task  with  little  difficulty  and  at  a  cost  of  only 
about  a  third  of  his  contract  price.  Since  then  there  has 
not  been  any  difficulty  in  finding  men  to  do  the  work. 


FIG.  1.    FLEXIBLE  JOINT  CAST-IRON  PIPE  IN  WATER 
WORKS  YARD,  VANCOUVER,  B.  C. 


FIG.  2.   MAP  SHOWING  LOCATION  OF  SUBMERGED  PIPE- 
LINE CROSSINGS,  VANCOUVER  WATER-SUPPLY 

When  the  supply  through  the  first  pipe  became  inade- 
quate, a  second  pipe  was  laid,  and  additional  ones  have 
been  added  as  the  water  consumption  increased.  The 
method  of  laying  is  substantially  as  follows:  On  the  flat 
tidal  marsh  on  the  north  shore  of  the  river  a  low  wooden 
trestle  is  built,  extending  back  from  the  shore  a  distance 
as  great  as  the  entire  width  of  the  channel,  some  1,300 
ft.  Upon  the  plank  floor  of  this  trestle  the  pipe  is  laid, 
and  the  joints  are  leaded  and  calked.  The  bell  of  each  pipe 
length  rests  on  a  flat  wooden  block  free  to  slide  on  the 
plank  floor,  which  is  greased  with  tallow. 

Hauling  the  Pipe  Across  the  Channel 

After  the  pipe  has  been  subjected  to  a  hydrostatic  test 
of  300  lb.  per  sq.in.  and  any  leaks  found  have  been  made 
tight,  a  hauling  tackle  for  pulling  the  pipe  across  the 
channel  is  applied.  Originally  a  wire  rope  was  led  through 
the  interior  of  the  pipe  and  secured  to  the  rear  end  of  the 
pipe  line ;  but  the  resistance  of  the  front  end  as  it  plowed 
its  way  across  the  channel  was  so  much  greater  than  that 
of  the  rear  part  of  the  line  sliding  on  the  floor  of  the  trestle 
that  the  pipe  line  buckled,  notwithstanding  the  tension 
on  the  cable  inside  it.  The  present  practice  therefore  is 
to  run  a  couple  of  hauling  cables  the  length  of  the  pipe 
line  and  lash  them  securely  to  it  at  three  or  four  points. 
To  the  front  end  of  the  pipe  line  a  heavy  wooden  prow 
is  attached  to  enable  it  to  plow  its  way  across  and 
take  the  shocks  of  contact  with  ledges  and  boulders. 

When  all  is  ready,  a  cable  is  carried  from  the  end  of 
the  hauling  tackle  across  the  stream  and  secured  to  the 
drum  of  a  hoisting  engine  on  the  opposite  bank,  and  the 
string  of  pipe  is  thus  hauled  across.  After  the  pipe  is  in 
place,  connections  are  made  at  each  end  and  the  pipe  is 
again  subjected  to  hydrostatic  test.  A  diver  is  sent  down 
and  calks  any  leaks  which  may  be  found.  The  diver 
has  a  powerful  electric  light  and  can  readily  discover 
any  leaks  by  the  current  of  sand  and  dirt  raised  by  the 
water  jet  issuing  from  the  leak.  The  water  in  the  Nar- 
rows is  remarkably  clear,  there  being  only  a  trifling  inflow 
of  fresh  water  or  sewage  compared  with  the  vast  volume  of 
fresh  sea  water  entering  at  each  tide. 
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It  may  be  noted  in  this  connection  that  the  Capilano  in- 
take is  485  ft.  above  sea  level,  and  the  Seymour  Creek 
lower  intake  is  465  ft.,  while  "Little  Mountain"  reservoir, 
into  which  the  conduits  deliver,  is  395  ft.  above  sea  level. 
The  maximum  head  of  water  on  the  submerged  pipe  at 
greatest  depth  is  about  480  t't. 

Maintenance  of  the  Pipes 

Once  laid  and  made  tight  the  pipes  give  little  trouble. 
Dredging,  which  has  been  undertaken  by  the  Government 
in  recent  years  to  widen  the  channel  on  the  north  side 
made  it  necessary  to  take  up  some  of  these  pipe  lines,  and 
the  oldest  pipes  were  not  put  down  again,  as  it  was  found 
that  tiie  erosion  of  the  sand  carried  by  the  swift  tidal 
current  hack  and  forth  across  the  pipe  had  worn  it  thin 
in  spots  during  its  25  yr.  of  service.  It  was  therefore 
determined  to  lay  an  18-in.  main  in  its  place,  and  this 
was  done. 

This  erosion  of  the  pipe  could  be  prevented  of  course, 
if  the  pipe  could  be  buried  in  a  trench  across  the  channel ; 
but  the  dredging  of  a  trench  in  65  ft,  depth  of  water  on  a 
bottom  strewn  with  boulders  and  with  the  swift  tidal 
current  is  no  easy  task.  And  even  if  a  trench  were  dug, 
it  would  probably  be  filled  by  the  tidal  current  before  the 
pipe  could  be  laid  in  it. 

Moreover,  the  occurrence  of  any  leak  m  the  pipe  line  is 
easily  detected  and  repaired  by  a  diver  when  the  pipe 
line  is  exposed  on  the  bottom.  The  city  has  in  fact  an 
expert  diver  at  its  command  whenever  his  services  arc 
required.  The  number  of  lines  of  pipe  laid  at  the  two 
separate  crossings  is  such  that  the  temporary  with- 
drawal of  service  of  one  or  more  lines  for  inspection  or 
repairs  still  leaves  the  city  well  supplied. 

In  recent  years  all  additions  to  the  submerged  lines 
have  been  made  with  18-in.  pipe  instead  of  the  12-in. 
originally  laid.  In  laying  this  heavier  pipe,  it  has  been 
found  better  to  pull  it  into  place  in  three  separate  sections 
instead  of  in  one  line,  as  was  done  with  the  12-in.  After 
the  three  sections  are  in  place  they  are  joined  by  a  diver 
working  in  about  10-ft.  depth  of  water. 

At  the  first  Narrows  there  have  been  eleven  12-in. 
pipes  laid :  of  these,  three  are  still  in  service.  There  are 
two  18-in.  pipes,  the  last  of  which  was  laid  last  fall. 
At  the  second  Narrows  six  18-in.  pipes  have  been  laid 
and  are  in  service   (see  the  view  of  this  in  Fig.  3). 


The  flexible  pipe  used  is  of  (he  well-known  Ward  pat- 
tern, but  has  been  modified  in  shape  somewhat  to  reduce 
the  resistance  in  hauling.    A  section  is  shown  herewith 
This  pipe  can  be  deflected  12y2°  before  binding  occurs. 
The  pipe  is  cast  in  Glasgow  and  costs  $61.50  per  long 
ton  delivered  at  Vancouver,    lis  weigh!  is  about  tOO  11 
per  ft.    The  total  cost  of  the  18-in.  submerged  crossingi 
including  the  cost  of  laying,  is  about  $11.50  per  lin.fi 

It  has  occasionally  happened  that  in  laying  calkin 
and  testing  the  pipe  a  bell  has  been  split  at  one  of  th 
joints.    Breaks  have  also  occurred  from  contact  with  keel 


FIG.    4.    STANDARD   SECTION   OF    FLEXIBLE   JOINT  FOR 
18-IN.  CAST-IRON  PIPE,  VANCOUVER  WATER-WORKS 

of  ships  which  have  gone  ashore  in  the  Narrows  during 
foggy  weather.  Repairs  of  such  breaks  have  been  ef- 
fected by  placing  on  the  pipe  to  cover  the  split  a  sleeve 
with  a  stuffing-box  and  rubber  packing  at  each  end. 

Other  Descriptions  of  Pipe  Laying 

A  detailed  description  of  the  methods  used  in  laying 
the  12-in.  submerged  pipes  at  Vancouver,  written  by  John 
Causley,  was  published  in  Engineering  News,  May  1  I. 
1908.  A  description  of  the  laying  of  the  first  18-in.  pipe 
at  the  second  Narrows,  written  by  Mr.  H.  M.  Burwell, 
at  that  time  engineer,  of  the  Vancouver  water  system, 
was  published  in  Engineering  News,  Apr.  1,  1909. 

The  present  City  Engineer  of  Vancouver  is  V.  L. 
Fellowes.  We  are  indebted  to  Edward  M.  LeFlufy, 
Assistant  Engineer  of  the  Water-Works  Department^ 
of  Vancouver,  for  information  from  which  this  article 
has  been  prepared. 


FIG.  3.    LINE  OF  18-IN.  PIPE  JOINED  UP  AND  READY  FOR 
DRAWING  ACROSS  NARROWS,  VANCOUVER,  B.  C. 


Taming  the  Rivers  for  Use— No  one  can  survey  the  phy- 
sical condition 'of  the  United  States  without  being  impressed 
and  almost  overwhelmed  with  the  magnitude  of  the  work  thai 
must  be  done  in  keeping-  our  rivers  within  bounds  and  putting 
them  to  use.  It  is  the  largest  task  that  the  Government  must 
undertake  sooner  or  later,  and  the  sooner  in  my  judgment  the 
better-  •  •  ■  w<?  need  to  catch  the  water  when  it  is 
young,  soon  after  it  has  been  born  from  the  snows.  There, 
in  mountain  valleys,  it  should  be  kept  for  a  time  and.  as 
needed,  led  into  the  peaceful  paths  of  usefulness.  And  on 
that  problem  the  Reclamation  Service  is  working.  The  diffi- 
culty is  to  find  large  reservoir  areas.  The  problem  extends 
from  sea  to  sea.  When  we  come  eastward,  to  the  Missouri 
and  the  Mississippi  for  example,  we  find  that  in  their  upper 
reaches   the   lands   need    the   waters,    while    in    their  lower 

reaches  the  lands  must  be  saved  from  the  waters  

How  these  great  works  can  be  carried  on  calls  for  con- 
structive thought,  not  merely  on  the  engineering  side,  but 
more  immediately  upon  the  financial  side  as  to  those  ways 
and  means  by  which  the  lands  reclaimed  shall  be  made  to 
bear  in  some  degree  the  burden  of  the  expense.  As  to  the 
funds  which  will  be  needed,  they  mount  into  such  figures  as 
to  be  staggering.  And  I  can  see  no  hope  that  this  work  will 
be  adequately  undertaken  without  the  Government  advancing 
its  credit  and  investing  directly  some  of  its  own  funds.  A 
commission  to  devise  the  ways  and  means  by  which  the  states 
and  private  land  owners  and  the  national  government  can 
cooperate  in  paying  for  the  work  done  seems  to  me  a  more 
needed  body  than  one  which  will  report  upon  engineering 
methods.— From  the  annual  report  of  Franklin  K.  Lane.  Sec- 
retary of  the  Interior. 
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SYNOPSIS — Careful  design  shown  by  low  figure  - 
of  weight  per  unit  of  floor  area.  Switch  house  de- 
signed for  only  one  arrangement  of  apparatus. 
Boiler  house  specially  braced  for  stack  wind  pres- 
sure. Intermediate  posts  tinder  bridge  walls  of 
furnaces.  Special  roof  framing.  Turbine  house 
columns  carry  100-ton  crane. 

.  The  new  Essex  generating  station  of  the  Public  Ser- 
vice Electric  Co.,  Newark,  N.  J.,  has  a  number  of  notable 
features  in  its  steel  framework.  It  is  a  50,000-kw.  sta- 
tion at  present  and  will  later  be  extended  to  an  ultimate 
capacity  of  200,000  kw 


The  designers  claim  that  the 


including  the  steel  for  stack  supports — an  integral  part 
of  the  boiler-house  framing — is  3,475  tons.  Taking 
the  total  steel  weight,  the  unit  weights  are  0.765  ton  per 
1,000  sq.ft.  of  ground  area  and  0.79  ton  per  1,000 
cu.ft.  inclosed  volume. 

The  plant  comprises  three  buildings — boiler  house,  tur- 
bine house  and  switch  house,  of  which  the  first  two  are 
contiguous,  while  the  switch  house  is  separated  from  the 
turbine  house  by  a  25-ft.  alley.  The  boiler  house  and 
turbine  house  are  designed  for  extension  by  adding  suc- 
cessive units.  Each  unit  consists  of  four  boilers  and 
one  25,000-kw.  turbine.  The  layout  is  such  that  35,000- 
kw.  or  larger  units  may  be  installed  without  changing  the 
scheme.    All  future  extensions  are  made  on  the  rear 


PIG.    1.    PARTLY    ERECTED   TURBINE    HOUSE;    BOILER  HOUSE  AT  RIGHT,  SEEN  FROM  SOUTH 


steel  weight  per  unit  of  floor  area  is  some  20%  less  than 
that  of  any  other  large  steam  station. 

The  ground-plan  area  of  the  buildings  is  45,450  sq.ft. 
and  the  inclosed  volume  of  the  plant  is  4,338,000  cu.ft. 
The  total  weight  of  steel  is  3,800  tons,  which  includes  the 
weight  of  the  steel  in  the  stacks,  in  the  coal  bunkers  out- 
side of  the  boiler  house,  in  the  framing  for  the  ash 
pocket  and  in  the  coal-tower  framing  and  support  up  to 
the  top  of  the  bunkers.   The  weight  excluding  stacks  but 


or  landward  side.  The  coal  bunker,  coal  tower  and  ash 
pocket  are  housed  in  a  steel  structure  built  outside  and 
parallel  to  the  boiler  house  on  the  end  opposite  the  tur- 
bine house,  and  the  bunkers  are  to  be  increasd  by  dup- 
lication, a  separate  bunker  for  each  firing  aisle  (for  four 
or  eight  boilers,  as  the  case  may  be).  The  coaling  tower 
will  serve  all  the  bunkers.  In  this  tower  only  one  en- 
gine and  a  hoisting  equipment  are  installed  at  present; 
it  is  designed  for  two  in  the  future. 
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The  switch  house  is  a  six-story  tier  building,  and  its 
column  and  floor  framing  are  of  the  usual  tier-building 
type.  Two  features  invite  notice— (1)  the  use  of  box 
columns,  in  contrast  to  the  I-section  now  popular  in 
tier-building  work,  and  (2)  the  fact  that  all  parts  of  the 


Elsewhere  in  the  top  story  the  same  roof  outline  is  main- 
tained, but  column-and-beam  construction  is  employed, 
as  columns  are  not  objectionable  here. 

The  turbine  house  is  of  typical  single-bay  mill,  or 
erecting-shop,  style,  comprising  two  rows  of  columns, 

too* 


Lafr/ced '(Top 
and Bottom) 


FIG.  2.   CONSTRUCTION  OF  TURBINE  HOUSE  AND  LONGITUDINAL  SECTION  OF  BOILER  HOUSE 


framing,  each  girder  and  each  beam,  were  designed  for 
the  exact  load  coming  upon  them  in  the  particular  ar- 
rangement of  apparatus  laid  out.  The  designers  took  the 
view  that  the  arrangement  of  switches,  boards  and  other 
apparatus  is  not  likely  to  be  altered  a  great  deal  later. 
A  certain  allowance  was  made,  however,  for  possible 
variations.  As  the  beam  and  column  spacing  was  laid 
out  to  the  best  arrangement  for  the  present  installation, 
reconstruction  of  the  floor  beams  might  be  necessary  in 
case  of  any  material  change  in  arrangement  or  equip- 
ment. 

Because  of  designing  for  actual  loads,  the  various  pan- 
els of  the  floors  are  of  widely  differing  capacities,  rang- 
ing from  150  lb.  per  sq.ft.  to  450  lb,  equivalent  uniform 
live-load. 

The  floor  filling  in  the  switch  house  is  reinforced-con- 
crete  slab  construction  throughout.  The  slab  rests  on 
top  of  the  I-beams,  so  as  to  make  its  whole  depth  avail- 
able for  containing  the  electrical  conduits.  The  necessity 
of  accommodating  a  great  many  such  ducts,  mainly  for 
the  control  wiring,  affected  the  thickness  of  slabs  selected. 
1  he  thickness  varied  according  to  the  amount  of  conduit— 
the  number  of  layers— and  ranged  from  4  to  10  in 
Thus  m  the  switch  rooms  a  7-in.  slab  was  adopted* in  the 

t™°lgallery  (six&  floor)  5  in->  in  the  conduit  room 
(filth  floor)  10  in,  and  in  other  floors  down  to  4  in. 

The  switchboard  room,  or  control  gallery,  contains  a 
novel  switch-panel  arrangement,  partly  circular  and  part- 
ly straight,  partly  panel  board  and  partly  bench  board 
with  indicating  instruments  on  the  back.  This  control' 
gallery  is  roofed  with  trusses  spanning  the  center  bay  of 
the  building  and  framing  into  steel  girders.  Prom 
the  under  side  of  the  girders  trussed  steel  beams  are 
suspended,  to  which  an  ornamental  ceiling  is  attached. 


roof  trusses  between,  and  a  crane  runway  carried  by  the 
columns.  The  novelty  of  the  design  in  this  case  lies  in 
the  proportions  of  bent  spacing  to  span  and  height  and 
in  the  construction  of  the  crane  columns  used  in  the  house. 


FIG.  3.    CONDUITS  IN  FOURTH  FLOOR  OF  SWITCH 
BEFORE  CONCRETING 


HOUSE, 
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The  traveling  crane  of  the  turbine  house  has  a  capacity 
of  100  tons  (on  two  hooks — that  is,  the  crane  is  a  two- 
trolley  crane,  with  each  trolley  of  50  tons'  capacity  and  a 
10-ton  auxiliary  hoist)  and  spans  87  ft.  9  in.  between 
rails.  The  height  of  the  building  is  66  ft.  to  the  crane 
rail  and  75  ft.  (i  in.  to  the  bottom  of  the  roof  truss. 


■Truss 


Truss. 


With  these  proportions  the  column  or  bent  spacing  of  22 
ft.  is  remarkably  short.  This  is  accounted  for  in  part 
by  the  fact  that  the  roof  construction  is  heavy,  due  to  the 
reinforced-concrete  roof  slab,  and  by  the  crane  capacity 
and  the  entire  weight  of  the  crane  girders,  as  well  as 
loading  from  the  main  floor. 

The  crane-column  construction  is  of  a  remarkably  sub- 
stantial nature.  A  sectional  sketch  in  Fig.  2  shows  its 
make-up — two  box-column  units,  each  designed  to  he 
built  up  of  channels  and  plates  (in  actual  construction  18- 
in.  I-beams  were  used  instead  of  18-in.  channels,  because 
channels  could  not  be  obtained  without  delay),  combined 
to  form  one  double-cell  section,  with  the  heavier  unit 
forming  the  crane-girder  support. 

In  designing  the  crane  runway  the  following  loads  were 
taken  into  account :   Weight  of  crane,  200,000  lb. ;  load  or 


PIG.  4.    BOILER -HOrSK  SECTIONS  AND  STACK-SUPPORT  FRAMING 
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capacity  of  crane,  100  tons;  vertical  impact  amounting-  to 
70%  of  the  crane  capacity  and  horizontal  impact  amount- 
ing to  20%  of  the  crane  capacity.  Each  girder  was  de- 
signed on  this  basis  for  a  vertical  load  of  480,000  lb.  total 
(made  up  of  200,000  net  lifted  load,  100,000  lb.  repre- 
senting half  the  weight  of  crane  structure,  40,000  the 
weight  of  the  carriages  and  140,000  the  vertical  impact) 
and  40,000  lb.  horizontal  load  due  to  impact  of  traveling 
carriages  fully  loaded. 

It  happened  that  the  traveling  crane  of  the  turbine 
house  was  needed  long  before  the  house  itself.  The 


when  only  the  braced  end  panel  of  the  frame  was  up. 

The  steam  turbines  are  carried  on  steel  framework 
independent  of  the  framing  of  the  house.  This  consists 
of  a  column-and-girder  platform  designed  to  accommo- 
date the  condensers  under  the  turbines,  on  lines  similar 
in  a  general  way  to  those  described  in  our  issue  of  Jan.  14, 
1915,  page  66.  These  turbine-foundation  columns  are 
set  on  piers  and  walls  built  on  the  foundation  mat.  The 
steelwork  of  the  platform  between  the  outside  girders 
was  filled  with  concrete  to  insure  rigidity  of  the  joints. 
The  box  columns  are  filled  with  a  concrete  grout  poured 


FIG.  5.    WEST  END  OP  BOILER  HOUSE,  VIEWED  AT  LEVEL  JUST  BELOW  STACK  FLOOR 
Note  diagonal  bracing  transverse  to  building  to  resist  the  wind  pressure  on  the  stacks 


generator  stators,  on  account  of  their  size,  had  to  be 
shipped  in  two  parts,  and  therefore  had  to  be  built  up  with 
the  core  laminations  and  windings  after  arrival  on  the 
ground.  This  required  the  service  of  a  crane  of  he%vy 
load  capacity.  It  was  decided  to  use  the  regular  travel- 
ing crane  of  the  turbine  house.  Therefore  one  panel 
of  the  turbine  house,  with  its  crane  girders,  was  erected, 
and  the  traveling  crane  set  in  place.  A  100-ft.  gin-pole 
did  this  steel  erection.  Then  two  wooden  shacks  were 
built ;  in  the  panel  (see  view,  Fig.  1),  as  housing  within 
which  the  assembly  (left)  and  winding  (right)  went  on 
Removable  roof  sections  provided  for  lifting  the  stator 
castings  and  material  in  and  out. 

The  view,  Fig.  1,  shows  the  turbine  house  shortly  after 
erection  of  the  remaining  steelwork  was  started.  The 
crane,  however,  is  shown  in  the  same  position  it  occupied 


in  from  the  top,  2-in.  holes  being  left  for  this  purpose 
in  the  channels  of  the  columns.  The  space  between  the 
columns  and  kneebraces  is  likewise  filled  with  concrete 
to  give  rigidity  to  the  joints. 

The  width  of  the  turbine  house  is  more  than  ample 
for  the  25,000-kw.  turbines,  of  which  two  have  been  in- 
stalled at  present.  The  third  unit,  which  the  present 
section  of  the  turbine  house  has  been  designed  to  accom- 
modate, may  be  of  larger  size.  The  designers  figure, 
however,  that  the  turbine  room  is  of  ample  width  to  ac- 
commodate the  largest  steam  turbine  likely  to  be  built 
m  the  future.  For  this  reason,  although  the  turbine 
house  accommodates  three  units,  the  foundation  framing 
has  been  designed  and  built  for  only  two  of  them.  The 
support  for  the  third  would  depend  in  proportions  and 
strength  on  the  turbine  to  be  subsequently  adopted  here. 
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The  general  arrangement  of  the  hoiler  house  is  repre- 
sented fairly  well  by  the  cross-section  in  Fig.  4  (see 
also  view.  Fig.  -r>).  The  extension  of  the  house  is  to  he 
hy  the  addition  of  successive  boiler  and  firing  aisles  which 
>fill  he  duplications  of  the  present  structure. 

Special  features  of  the  framing  are:  (1)  The  ar- 
rangement of  the  transverse  bracing,  (2)  the  use  of  auxil- 
iary columns  under  the  bridge,  front  and  rear  walls  of 
the  boiler  furnaces  to  reduce  the  weight  of  metal  in  the 
girders  otherwise  necessary  and  (3)  the  arrangement  of 
the  roof  framing  on  the  economizer  floor. 

The  attic  story,  or  economizer  room,  of  the  building  will 
receive  the  economizers,  and  clear  space  had  to  be  pro- 
vided between  the  roof  trusses  sufficient  to  pull  out  econ- 
omizer tubes.  By  this  requirement,  in  conjunction  with  the 
location  of  the  two  steel  stacks,  the  spacing  of  the  roof 
trusses  and  diagonal  bracing  was  determined.  The  loca- 
tions thus  fixed  did  not  coincide  with  the  column  loca- 
tions, and  the  roof  trusses  are  therefore  carried  on  longi- 
tudinal eave  girders  of  truss  construction,  running  along 
either  side  of  the  building.  However,  it  was  desired  to  se- 
cure the  same  lateral  stiffness  that  would  have  been  ob- 
tained with  roof  trusses  framed  directly  into  the  columns 
and  provided  with  kneebraces.  To  this  end  each  roof  truss 
is  fitted  with  a  dee])  kneebrace  at  either  end,  and  a  plate 
girder  in  the  plane  of  the  kneebraces  on  other  side  of  the 
building  transfers  the  reactions  to  the  columns,  thus  mak- 
ing this  structure  rigid  against  wind. 

The  necessity  of  leaving  clearance  for  the  economize! 
tubes  also  made  it  impossible  to  put  in  the  usual  lower- 
chord  lateral  bracing.  The  matter  of  bracing  was  there- 
lure  worked  out  by  using  lower-chord  laterals  inward 
from  the  eaves  to  the  first  main  panel  point,  thence  carry- 
ing a  diagonal  system  hack  and  up  to  the  top  chord  in 
the  plane  of  a  truss  diagonal  and  continuing  across  the 
middle  of  the  roof  span  in  the  plane  of  the  top  chord. 

Longitudinal  bracing  of  the  building  is  provided  in  the 
bays  adjacent  to  the  stack  by  full  diagonals  in  all  the 
lines  of  columns  transferring  the  reactions  over  as  large  a 
base  as  possible.    This  bracing  is  clearly  shown  in  Fig.  4. 

Bkick-Lined  Stacks  270  Ft.  High 

The  two  steel  stacks  are  supported  at  the  level  of  the 
economizer  floor,  each  by  a  system  of  9fi-in.  plate  girders 
arranged  in  a  square.  The  columns  are  stiffened  by  planes 
of  bracing  in  both  directions.  On  account  of  the  large 
wind  reaction  from  the  stacks,  the  lateral  stresses  from 
this  girder  group  are  distributed  through  the  entire  floor 
by  a  system  of  floor  diagonals  to  prevent  any  possibility 
of  twisting  the  structure. 

Each  stack-base  ring  is  held  down  to  the  main  girders 
by  twelve  2%-in.  anchor  bolts  (upset  to  :\y4  in.)  extending 
down  to  the  bottom  flange  of  the  girder.  It  was  not 
thought  safe  to  depend  on  these  anchor  bolts  or  on  fric- 
tion for  taking  the  wind  shear,  and  on  this  account  the 
base  ring  is  connected  to  the  girder  flange  by  twenty-four 
P/rin.  turned  bolts  fitted  into  holes  reamed  through  base 
ring  and  girder  flanges  to  take  the  entire  shear  due  to 
pushing  the  stack  oil'  its  base  by  the  force  of  the  wind. 

The  stack.  Hi  ft.  in  diameter  by  21:5  ft.  5  in.  high 
above  base  ring,  which  is  60  ft.  above  the  basement  floor, 
consists  of  simple  plating  with  a  sectional  firebrick  lining. 
The  to])  of  the  stack  is  capped  with  a  sectional  east-iron 
rint;'.  The  lining  is  supported  on  shelves  and  provided 
with  holding  plates.   [Jnder  each  of  the  four-column  stack- 


groups  the  concrete  mat  of  the  foundation  had  to  be  made 
5  ft.  thick  in  order  to  distribute  the  load  over  the  re- 
quired number  of  piles.  However,  in  spite  of  great  stack- 
load  it  was  not  thought  necessary  to  reinforce  the  mat 
with  steel.  The  stacks  were  designed  for  two-thirds  of 
50  lb.  per  sq.ft.  diametral  projection. 

Plant  Designed  Without  Outside  Retainer 

The  general  design  of  the  Essex  station  was  carried  out 
by  the  engineering  department  of  the  Public  Service 
Electric  Co.,  headed  by  N.  A.  Carle,  Chief  Engineer.  The 
steel  design  was  largely  handled  by  R.  Von  Fahrice. 
Chief  Draftsman.  The  Lackwanna  Bridge  Co.,  Buffalo, 
N.  Y.,  is  furnishing  and  erecting  the  general  steelwork. 
The  turbine  platforms,  however,  were  let  separately  to 
the  Pennsylvania  Steel  Co.,  for  whom  Alfred  E.  Norton 
is  erecting  the  steel. 

A  remarkable  fact  is  that  throughout  the  entire  plan- 
ning and  building  of  the  Essex  station  no  engineering 
or  architectural  assistance  outside  of  the  regular  organiza- 
tion of  the  Public  Service  Electric  Co.  was  employed. 
The  difficult  foundation  conditions,  the  complex  steel 
structure  and  the  elaborate  mechanical  and  electrical 
plant  were  planned  out  by  the  company's  engineers 
after  a  study  of  all  the  recent  large  power  stations  in  the 
country  and  utilization  of  the  best  ideas  found  there,  to- 
gether with  the  ideas  developed  by  the  designers  them- 
selves. As  a  result  it  is  expected  that  a  very  low  gen- 
erating cost  will  be  realized  in  addition  to  the  low  con- 
struction cost.  Remarkably  good  architectural  effects  have 
also  been  secured,  notably  in  the  exterior  of  the  switch 
house,  where  the  material  is  common  brick. 

m 

Reiriforced-asphalt  roofing  will  be  put  on  a  high-service 
reservoir  to  be  built  by  Boston  on  Bellevue  Hill.  The 
reservoir  is  a  steel  tank  100  ft.  in  diameter  by  44 
ft.  high,  inclosed  within  a  stone  and  concrete  tower  108 
ft.  2  in.  inside  diameter.  The  masonry  shell  is  roofed 
over  by  concrete  carried  by  a  steel-beam  framing  sup- 
ported on  columns,  and  this  concrete  is  to  be  covered  by 
1  in.  of  asphalt  mastic,  reinforced  with  wire  mesh  ac- 
cording to  the  following  specifications: 

The  Neuchatel  (Val  de  Travers)  rock  asphalt-mastic 
blocks  shall  be  brought  to  the  site  of  the  work  with  the  name 
of  the  above  trade-mark  stamped  thereon.  The  mineral  mat- 
ter used  shall  be  clean,  sharp  sand,  good  sharp  grit,  fine  beach 
gravel  or  granite  screenings,  free  from  dirt  and  loam.  The 
reinforcing  material  shall  be  No.  16  galvanized-wire  fabric, 
2-in.  mesh.  No  artificial  mastic  or  coal-tar  products  shall  be 
used  in  the  preparation  of  the  materials  or  while  laying  and 
finishing  the  work. 

The  materials  shall  be  mixed  in  the  following  proportions: 
Rock  asphalt  mastic,  50  to  55  parts  by  weight;  asphalt  fluxes, 
10  to  12  parts  by  weight;  mineral  matter  of  stone,  grit  or 
granite  screenings,  35  to  38  parts  by  weight.  The  asphalt 
blocks  shall  be  broken  and  melted  in  regular  asphalt-mastic 
kettles,  together  with  the  necessary  asphalt  fluxes,  after 
which  the"  mineral  matter  of  sand,  grit,  beach  gravel  or 
granite  screenings  shall  be  added  and  thoroughly  incorporated 
by  stirring,  and  the  whole  mass  shall  be  heated  to  the  tem- 
perature of  250°  to  300°  F. 

After  sufficient  cooking  and  stirring,  the  asphalt  shall  be 
carefully  and  uniformly  spread  in  place  over  the  foundation 
to  a  depth  of  %  in.  with  wooden  spatulas  or  floats  and  thor- 
oughly worked"  or  rolled  until  it  is  free  from  voids  and  an 
even  surface  is  obtained.  The  asphalt  mastic  shall  be  laid  in 
two  layers  each  %  in.  in  thickness  with  the  galvanized-wire 
fabric  embedded  in  the  lower  layer.  The  final  surface  of  the 
asphalt  mastic  shall  be  dusted  with  either  Portland  cement 
or  white  sand,  and  when  laid  it  shall  he  perfectly  water-tight. 
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SYNOPSIS — .1  SO-mi.  serliou  Hearing  completion 
in  Delaware.  Extensive  experiments  with  hydrated 
lime.  Different  kinds  of  reinforcement  and  'methods 
of  construction.  Expansion  joints  placed  when 
work  is  suspended  for  more  than  15  min.,  and  at  ir- 
regular intervals  to  determine  results.  Power 
screed  used  on  one  section. 


The  first  section  of  the  Coleman  clu  Ponl  Road  in 
Delaware  is  being  completed  between  Selbyville  on  the 
Delaware-Maryland  line  and  Georgetown,  Sussex  County. 
This  highway,  generally  of  reinforced  concrete,  is  financed 
by  Gen.  T.  Coleman  du  Pont  for  the  benefit  of  his  state. 
The  first  section  will  cost  more  than  $200,000  exclusive  of 


is  obtained  from  borrow  pits,  [f  any  black  soil,  sod  or 
vegetable  matter  is  encountered,  it  is  removed  before 
preparing  the  subgrade.  In  one  instance,  however,  where 
the  road  traversed  a  swamp,  it  was  decided  that  if  the 
specifications  were  followed -the  cost  would  be  excessive. 
The  roots  and  brush  that  constituted  the  surface  of  the 
swamp  floated  on  soft  muck.  Holes  were  cut  in  the 
surface  of  the  swamp  near  the  toe  of  the  fill,  and  the 
muck  forced  out  through  these  holes  by  the  weight 
of  the  fill  ;  thus  the  fill  was  allowed  to  settle  to  firm  foun- 
dation.  This  method  saved  about  $1,500. 

Drainage  everywhere  is  very  carefully  planned.  The 
average  grade  is  onk  1  ft.  in  2,000,  while  in  the  most 
difficult  section  (from  the  standpoint  of  securing  ade- 
quate drainage)  the  fall  is  1  ft.  i„  3/A  mi.  Drainage 


FIG.  1.    BOXES  QSED  TO  ACCURATELY  MEASURE  CONCRETE  MATERIAL  BEFORE  ENTERING  MIXER 


the  expense  of  securing  a  gQO-ft  right-of-way.    Tl  a- 

tire  project,  100  mi.  long,  running  the  Length  of  the  state, 
is  estimated  to  cost  $3,000,000.  The  present  construction 
is  divided  into  four  contract  sections,  numbering  from 
Selbyville  north.  A  typical  cross-section  of  the  roatl 
is^shown  in  Fig.  2.  The  maximum  degree  of  curvature  is 
2°,  and  the  limiting  grade  in  Sussex  Countv  is  2%. 

The  general  surface  in  Sussex  Countv  is  mostly  sand 
or  clay  or  a  mixture  of  these.  When  the  roadbed  is  in 
drifting  sand  a  small  amount  of  clay  is  added  to  facili- 
tate compacting  the  subgrade.  The  side  slopes  vary  from 
IVorl  in  the  firmer  earth  to  2:1  in  the  sandy  soil 
and.  4:  1  on  embankments  where  no  guard  rail  is  provided. 

Embankments  are  built  up  in  S-in.  layers,  and  each 
layer  is  rolled  for  its  entire  width:  When  possible,  ma- 
terial for  fill  is  secured  within  the  slope  lines.  20  ft.  on 
each  side  of  the  center  line.  When  this  material  is  unsat- 
isfactory for  embankments,  subgrade  or  shoulders,  earth 


maps  were  made  showing  the  drainage  survey  to  extend 
about  y2  mi.  on  each  side  of  the  highway.  Without 
these  surveys  it  would  have  been  impossible  to  secure  a 
good  drainage  system. 

Ti-rn  Concrete  Wearing  Surface 
The  concrete  pavement  is  l  |  ft.  ;  jn.  deep  in  the  center 
and  .)  in.  at  the  side.  On  each  side  of  the  concrete  there  is 
a  4-ft.  shoulder  of  earth,  making  the  available  roadway 
2?  ft.  wide.  The- pavement  is  reinforced  throughout, 
with  the  exception  of  places  where  it  was  decided  to  leave 
il  nut  for  the  sake  of  experiment.  Expanded  metal  was 
used  for  reinforcement,  although  other  kinds  of  reinforce- 
ment were  tried.  Ii  is  placed  2  in.  from  the  top  sur- 
face in  all  but  a  few  cases. 

Great  stress  was  laid  on  the  accuracy  of  measuring 
The  concrete  ingredients.  Wooden  measuring  boxes  of  2- 
cu.ft.  capacity  were  used  by  all  contractors,  and  this 
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method  was  held  in  great  favor  by  all  parties.   The  scheme 


Acting  under  this  clause  the  engineer  took  occasion 


IS  explained  in  some  detail  in  Engineering  News  of  Oct.  to  vary  the  proportion  of  hydrate  from  zero  to  10%  of  the 
21,  1915,  and  is  illustrated  in  Fig.  1.  While  it  was  very  cement  content,  with  a  view  to  observing  the  effect  of  vary- 
simple  to  measure  the  same  amount  of  stone,  sand  and     ing  quantities  of  hydrate  on  both  the  deposition  of  the 
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FIG.  2.    TYPICAL  CROSS-SECTION  OF  COLEMAN  DU  PONT  ROAD 


cement  in  each  batch,  it  was  not  such  a  simple  matter 
to  keep  the  batches  of  the  same  consistency.  This  was  in 
part  due  to  the  variation  in  the  amount  of  water  that 
could  be  introduced  into  the  drums  of  the  concrete  mixers 
when  the  water  regulators  were  kept  in  the  same  position. 
A  device  to  obtain  exactly  the  same  amount  of  water  in 
each  batch  of  concrete  has  been  made,  and  it  is  hoped  it 
can  be  attached  to  all  the  mixers  on  the  du  Pont  Road 
before  construction  starts  in  the  spring.  It  will  do  away 
with  the  variation  of  the  consistency  of  the  batches  and 
thus  give  a  more  uniform  concrete. 

The  specification  for  concrete  mix  is  as  follows: 

The  proportions  of  ingredients  shall  be  approximately  1 
bag  of  Portland  cement,  2  cu.ft.  of  fine  aggregate  and  rV  cu.ft. 
of  hydrate  of  lime.  This  may  be  varied  slightly  in  order  to 
obtain  the  densest  mixture,  if  so  approved  by  engineer. 


concrete -and  its  wear  in  a  road  surface.  The  experiment 
is  not  yet  sufficiently  advanced  to  warrant  conclusive  de- 
ductions. 

Each  batch  of  concrete  consisted  of  2  bags  of  cement, 
4  cu.ft.  of  sand,  8  cu.ft.  of  stone  and  hydrate  as  stated. 
The  time  of  mixing  was  1%  niin.,  at  a  minimum  of  15 
r.p.m.  Before  the  concrete  was  deposited,  the  surface 
of  the  subgrade  was  sprinkled  with  water.  There  were 
seven  concrete  mixers  in  service  in  October,  1915.  Each 
mixer  averaged  300  lin.ft.  of  pavement  per  day. 

After  carefully  considering  many  coarse  aggregates  that 
were  available,  it  was  decided  to  use  traprock.  This  was 
obtained  from  quarries  in  the  state  and  transported  as 
near  to  the  line  of  the  road  as  possible.  Narrow-gage 
construction  railways  conveyed  the  stone  from  the  rail- 


FIG.  3.    SEVERAL  ELEMENTS  IN  THE  CONSTRUCTION  OF  THE  COLEMAN  DU  PONT  ROAD  IN  DELAWARE 
Foreground— Imbedding  the  reinforcement.    Center— Floating  the  finished  concrete.    Rear— Canvas-covered  frames  protect- 
ing fresh  concrete  from  sun.    Boom  of  mixer  extends  in  foreground 
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way  to  the  job,  where  it  was  dumped  mi  the  subg  -ado.  The 
requirements  of  the  traprock  were  that  it  should  have  a 
French  coefficient  of  wear  of  at  least  17,  and  should 
be  the  run  of  the  crusher  that  would  pass  a  1%-in.  ring 
and  he  retained  on  a  \A-\n.  screen.  The  sand  "used  was 
dredged  sand  of  exceptionally  good  grading,  with  the  lar- 
ger particles  nearly  %  in.  in  size.  By  using  this  sand  with 
the  graded  stone  the  theoretical  grading  of  the  ai^regates 
of  the  concrete  was  nearly  perfect,  and  a  very  dense  con- 
crete resulted.  A  representative  of  the  Bureau  of 
Standards,  who  made  a  number  of  tests  to  determine 
the  movement  of  the  pavement,  declared  thai  the  density 
of  this  concrete  was  greater  than  any  he  had  previously 
drilled. 

In  view  of  the  well-known  diversity  of  opinion  as  regards 
the  spacing  of  expansion  joints,  it  was  decided  to  place 
them  on  this  road  only  when  the  mixer  was  shut  down 


ttlh©  Clhiicaigf©  Raw©ip 

The  new  double-deck  bascule  bridge  and  the  old  center- 
pier  double-deck  swing-bridge  over  the  Chicago  River  at 
Lake  St.  are  shown  in  the  accompanying  view,  which  rep- 
resents the  condition  of  work  a  month  ago. 

The  old  swingbridge  is  kept  in  service  to  carry  the  ele- 
vated-railway trains,  hut  the  roadway  is  closed  to  traffic. 
The  bascule  bridge  was  erected  with  its  leaves  in  the  raised 
position,  the  deck  and  bracing  of  one  panel  in  each  leaf 
being  omitted  to  allow  trains  to  pass  through  until  the 
bridge  is  ready  for  operation.  Then  traffic  will  be. stopped 
for  a  short,  time  while  the  old  bridge  is  removed  and  the 
floor  system  of  the  new  structure  is  completed.'. 

The  bridge  is  of  the  trunnion  bascule  type,  with  a  span 
of  215  ft.  c.  to  c.  of  trunnions,  giving  a  width  of  209  ft. 


OLD  AND  NEW  DRAWBRIDGES  OVER  THE  CHICAGO  RIVER  AT  LAKE  ST. 


for  15  min.  or  longer.  This  resulted  in  some  long  slabs— 
in  some  cases  reaching  as  great  a  length  as  Kid  ft. 

The  specifications  permitted  the  use  of  "any  machind 
devised  to  finish  pavement."  On  Section  1  a  power 
screed,  manufactured  by  the  R.  1).  Baker  Co.,  was  em- 
ployed successfully.  On  the  other  sections  hand  screeds 
made  by  bending  lxl.\C,-in.  angle  iron  are  used. 

As  soon  as  the  concrete  is  finished,  il  is  protected  from 
the  sun  and  wind  by  canvas-covered  frames.  As  soon  as 
possible  after  the  concrete  becomes  hardened  it  is  covered 
with  2  in.  of  earth  and  kept  wet  lor  1  I  days.  .\„  traffic 
is  allowed  on  the  concrete  pavement  for  at  least  :!()  days. 

Each  of  the  four  contract  sections  is  inspected  by  a 
resident  engineer,  who  reports  to  the  Chief  Engineer, 
Charles  Upham.  -Associated  with  Mr.  Dpham  is.  C.  D. 
Buck.  Superintendent  of  Construction. 


between  (be  piers  lor  a  channel  105  ft.  wide  in  the  clear. 
The  old  bridge  gives  two  channels  only  65  I'f.  wide.  The 
trusses  are  spaced  42  ft.  c.  to  c.  and  are  30  ft.  .deep  at 
the  center.  On  the  lower  deck  are  a  38-ft.  roadway  (with 
car  tracks)  and  two  outside  16-ft.  walks:  on  the  upper  deck 
is  a  double-track  railway  between  the  trusses.  ,' 

The  bridge  was  designed  and  built  under  the  direction 
of  John  Ericson,  City  Engineer,  and  Thomas  G.  Pjhlfeldt; 
Engineer  of  Bridges  and  Harbor.  The  contractors  were 
the  Fitzsimons  &  Connell  Dredge  and  Dock  Co.  for  the 
substructure,  the  American  Bridge  Co.  for  the  steelwork, 
and  the  Ketler-Elliott  Erection  Co.  for  the  erection. 
The  steel,  was  stored  on  the  dock  show  n  beyond  the  center 
pier  and  was  floated  into  place  on  lighters. 

The  bridge  and  its  construction  were  descriDed  fullv  in 
Engineering  News,  Nov.  4  and  11,  1915.  ■ 
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SYNOPSIS — .4  long  bridge,  curved  in  plan,  with 
arches  of  two  types;  211-ft.  spans,  with  three  arch 
ribs  carrying  crosswalls,  and  134-ft.  spans,  with 
barrel  arches.  All  are  reinforced  by  steel  truss  ribs. 
Concrete  was  placed  by  a  cableway  of  2,03S-ft. 
span,  handling  drop-bottom  buckets.  The  entire 
construction  is  being  done  by  the  city  on  the  day- 
labor  system. 

The  construction  of  the  Third  Ave.  reinforced-concrete 
arch  bridge  across  the  Mississippi  River  at  Minneapolis, 
Minn.,  has  involved  unusual  engineering  difficulties  and 
presents  features  of  interest  in  both  design  and  construe- 


west  channel  and  covered  only  by  a  few  feet  of  silt  and 
sand  in  the  east  channel.  The  limestone  ledge  rests 
on  the  St.  Peter  sandstone,  which  is  about  600  ft.  in 
depth.  This  sandstone  is  readily  excavated  with  picks 
and  is  easily  eroded  by  the  action  of  water,  especially 
when  under  a  head.  The  limestone  extends  upstream 
about  500  ft.  from  the  bridge  and  downstream  about  700 
ft.  to  the  crest  of  St.  Anthony  Falls. 

[n  the  early  construction  of  works  to  utilize  the  power 
from  St.  Anthony  Falls  a  peculiar  advantage  was  af- 
forded by  the  facility  with  which  tunnels  could  be  exca- 
vated in  the  soft  sandstone.  The  water  was  led  from  the 
mill  pond  in  a  canal  above  the  limestone,  and  the  tun- 
nels served  as  tailraces.    In  1869,  however,  one  of  these 


FIG.  1. 


CONSTRUCTION  OF  REINFORCED-CONCRETE  ARCH  BRIDGE  OVE1 
THIRD  AVE.,  MINNEAPOLIS,  MINN. 


MISSISSIPPI  RIVER  AT 


A_Piers  4  and  5,  showing  ends  of  steel  arch  ribs,  and  tail  tower  of  the  cableway  (Nov .  20, ,191 4).  B- Falsework  and 
steel  reinforcing  ribs  for  first  211-ft.  arch   (July  2    1915).     C— Arch  ribs  of  the  five  211-ft.  fl the  thi^rd  line  ot  rms 
(at  the  left)  not  built  (Oct.  12,  1915).    D— Fifth  211-ft.  span,  with  two  ribs  completed  and  falMwork  ™&£**^t 
ment  in  place  for  third  rib.    On  the  outer  rib  are  forms  for  the  cross  walls,  and  a  tower  for  the  concreting  enme 


tion.  The  bridge  is  notable  for  its  size,  because  it  is  curved 
in  plan  and  because  it  is  being  built  on  the  day-labor  sys- 
tem, which  has  been  employed  for  some  time  in  the  city 
engineering  department.  Some  stages  of  the  work  under 
construction  are  shown  in  Fig.  1,  and  the  general  plan  is 
shown  in  Fig.  2. 

Troublesome  Geological  Conditions 
Of  special  interest  are  the  geological  conditions  which 
affect  the  foundation  work  and  which  account  for  the 
curved  line  of  the  bridge.  The  geological  formation  of  the 
river  bottom  at  the  bridge  site  consists  of  a  limestone  bed 
about  15  ft.  thick,  which  is  practically  bare  in  the 


♦"Minneapolis  Journal,"  Minneapolis,  Minn. 


tunnels  had  reached  a  point  near  the  foot  of  Nicollet 
Island  (2,000  ft.  from  the  point  of  beginning),  when 
water  poured  in  from  a  break  in  the  overlying  bed  of 
limestone.  The  project  had  to  be  abandoned,  and  the 
United  States  Government  made  extensive  repairs  to 
close  the  break  in  order  to  insure  continuance  of  the 
water-power  and  restore  the  original  conditions  as  far  as 
possible.  Another  break  occurred  in  1876.  The  locations 
of  these  breaks  in  the  river  bed  and  their  relation  to  the 
bridge  projects  are  shown  on  the  plan. 

With  tlie  growth  of  the  city,  there  has  been  strong- 
demand  for  a  bridge  in  the  neighborhood  of  Third  Ave. 
South.  It  was  desired  that  this  should  be  of  handsome 
appearance,  and  a  concrete  arch  structure  was  considered 
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the  best  to  meet  the  require- 
ments of  the  situation.  In 
1912  the  City  Council  com- 
missioned the  Concrete-Steel 
Engineering  Co.,  of  New 
York,  to  prepare  designs  for 
a  reinforced-concrete  arch 
bridge  between  Third  Ave. 
South  and  First  Ave.  South- 
east. The  location  is  indi- 
cated by  a  dotted  line  on  the 
plan. 

The  design  was  subjected 
to  a  public  hearing  before 
the  engineers  of  the  United 
States  War  Department  in 
1913.  The  water-power  com- 
panies had  not  favored  any 
bridge  project  and  announced 
that,  if  necessary,  they 
would  resort  to  litigation  to 
oppose  any  work  threatening 
danger  to  the  falls. 

Shortly  after  affairs  had 
reached  this  stage,  Frederick 
W.  Cappelen  was  elected  city 
engineer.  While  bridge  engi- 
neer for  the  city  in  previous 
years  he  had  built  six  bridges 
across  the  Mississippi  River 
and  acquired  a  thorough 
knowledge  of  river  condi- 
tions. He  refused  to  approve 
the  proposed  location.  The 
City  Council  then  rejected 
the  plans  and  instructed  him 
to  design  a  steel  bridge  that, 
could  be  constructed  with- 
out endangering  the  falls  or 
affecting  water-power  rights. 

His  proposed  location  is 
shown  on  the  plan,  and  his 
design  included  one  span  of 
434  ft.  to  clear  entirely  the 
area  of  the  limestone  breaks. 
The  trusses  Mere  to  be  of 
the  parabolic  through-truss 
type.  In  the  face  of  objec- 
tions (based  mainly  on  es- 
thetic considerations)  the 
City  Council  approved  the 
plans  and  directed  the  engi- 
neer to  proceed  with  con- 
struction. 

At  this  time,  however,  Mr. 
Cappelen  conceived  the  idea 
that  by  adopting  a  curved  lo- 
cation for  the  line  of  the 
bridge,  a  design  satisfactory 
to  all  parties  might  be  worked 
out.  On  investigation  it  was 
found  that  at  one  point  the 
limestone  break  could  be 
cleared  by  a  concrete  arch  of 
211-ft.  clear  span.  A  revised 
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plan  tor  the  desired  ornamental  structure  was  then  pre- 
pared. This  proved  satisfactory  to  all  parties  and  was  fin- 
ally adopted. 

The  bridge  is  2,223  ft.  long  and  consists  of  seven  main 
river  spans.  It  has  a  54-ft.  roadway  (with  double-track 
street  railway)  and  two  12-i't.  sidewalks.'  The  loading  pro- 
vides for  two  40-ton  cars  and  100  lb.  per  sq.ft.  uniform 
load.  The  floor  system  is  designed  to  carry  a  24-ton  road 
roller  on  a  space  of  12x181/2  ft.  The  center  line  starts 
at  the  intersection  of  Third  Ave.  South  and  First  St. 
at  an  angle  of  21°  39',  and  is  on  a  tangent  for  151  ft. 
to  a  4°  curve  330.2  ft.  long.  A  tangent  719  ft.  long  con- 
tinues to  a  curve  consisting  of  a  4°  compounded  into  a 
10°  curve  in  a  distance  of  526.83  ft.,  bringing  the  center 
line  of  the  bridge  to  that  of  First  Ave.  Southeast.  The 


The  piers  were  constructed  in  open  coffer-dams  ol 
Lackawanna  steel  sheeting,  some  of  the  sheeting  being 
used  three  and  lour  times.  The  coffer-dam  dimensions 
were  as  follows:  Pier  No.  2,  46x121  ft.;  Nos.  3  to  6, 
inclusive,  37x113  ft.;  No.  8,  24x101.5  ft.;  No.  7  (be- 
tween the  larger  and  smaller  arches),  46x131  ft.;  east 
abutment  pier,  42x110  ft. 

Practically  no  silt  was  found  on  top  of  the  ledge  at 
piers  Nos.  2.  4  and  5,  hut  there  were  from  0  to  12  in. 
at  No.  3,  5  ft.  at  the  downstream  and  7  ft.  at  the  up- 
stream ends  of  No.  6,  0  and  10  ft.  at  No.  1,  8  ft.  original- 
lv  and  scouring  out  to  3  ft.  minimum  at  No.  8  and  8  It. 
at  pier  No.  !>.  The  depth  of  water  was  16  ft.  at  piers 
Nos.  7,  8  and  9,  12  ft.  at  Nos.  2,  3,  6  and  12  and  5  ft. 
at  Nos.  4  and  5. 

The  construction  of  pier  No.  2  is  described  in  what 
follows  and  is  typical  of  all  the  work.  After  placing  the 
under-bracing  for  the  coffer-dam,  the  sheetpiling  was 
driven.  On  this  pier  (also  No.  3)  it  was  necessary  at 
the  upstream  end  of  the  coffer-dam,  because  of  the  strong 
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bridge  is  level,  with  a  grade  of  0.0%  on  the  east  ap- 
proach and  3.1%  on  the  west  approach. 

There  are  five  211-ft.  spans  with  piers  20  ft.  wide  at 
springing  line  and  two  13  t-ft.  spans  with  an  intermediate 
pier  1 3 . 7 ! »  ft.  wide.  The  two  end,  or  abutment,  piers 
and  the  pier  between  the  211-ft.  and  134-ft.  spans  are  30 
ft.  wide.  Thi'  approaches  are  steel  girder  spans  on  thin 
piers.  All  the  river  piers  are  skew  to  the  center  line. 
The  211-ft.  spans  are  on  the  tangent  of  the  4°  curves 
and  the  134-ft.  spans  are  on  the  10°  curves. 

Each  of  the  21  L-ft.  spans  is  carried  by  three  arched  ribs 
of  36-ft.  rise,  as  shown  in  the  cross-section,  Fig.  3. 
The  outside  ribs  are  12  ft.  wide  in  the  two  end  spans  and 
10  ft.  in  the  intermediate  spans,  while  all  center  ribs 
are  16  ft.  wide.  The  reinforcing  is  of  the  Melan  type, 
consisting  of  ribs  of  4x4xl/2-in.  angles  laced  with  3.\3x  ,V 
in.  angles  (at  haunches)  and  2l/2x%-in.  bars.  There  are 
six  of  these  ribs  in  each  16-ft.  arch  rib,  five  in  the  12- 
ft.  and  four  in  the  10-ft.  ribs.  They  are  braced  every  30 
ft.  with  3x3xTVin-  angles. 

The  two  134-ft.  spans  over  the  cast  channel  are  full- 
barrel  arches  (Fig.  3)  with  Melan  ribs  of  3x3x ^-in. 
angles  laced  with  2l/2xVrin.  bars.  These  are  spaced 
34  in.  c.  to  c.  and  cross-braced  every  30  ft.  with  3x3x%-in. 
angles. 

Carrying  the  floor  system  from  the  ribs  are  transverse 
walls  and  girders  supporting  the  floor  slab  and  brackets 
supporting  the  sidewalk  slabs  and  parapet-wall  beam. 
These  are  shown  in  Figs.  3  and  4. 


current,  to  anchor  15-in.  I-beam  sills  to  the  rock  bottom 
with  2-in.  rods  to  hold  the  lower  end  of  the  sheeting 
in  place.    This  is  shown  in  Fig.  5. 

The  steel  sheeting  was  A  ery  tight  and  was  made  entire- 
ly water-tight  by  a  filling  of  coal  dust  and  fine  cinders. 
Sandbags  were  placed  around  the  bottom  of  the  sheeting 
and  then  pumping  was  started.  If  water  came  in  through 
fissures  in  the  rock,  pumping  was  stopped  and  the  bottom 
cou  rse  of  concrete,  5  to  (i  ft.  thick,  was  placed  under  water. 
After  this  had  set,  the  coffer-dam  was  pumped  out  and 
the  remainder  of  the  work  placed  dry.  This  was  done 
on  piers  Nos.  2,  (i  and  8  and  partly  on  No.  3.  Excavating 
for  piers  Nos.  6  and  8  was  done  entirely  with  orange-peel 
buckets.  The  rock  in  these  coffer-dams  was  cleaned  by 
divers  with  water  jets.  The  other  foundations  were 
placed  dry,  but  always  in  sections,  and  generally  four 
sections  to  each  coffer-dam. 

The  silt  on  to]»  of  the  bedrock  was  full  of  old  water- 
soaked  logs  that  caused  trouble  in  the  excavation.  Two 
slight  breaks  occurred  in  coffer-dam  No.  3.  Both  occurred 
during  night  shifts,  and  might  have  been  prevented  had 
there  been  an  intimation  of  a  break  during  the  day. 

Construction  of  the  Piebs 

After  the  footings  were  completed,  the  piers  were  con- 
creted in  forms  which  were  used  over  and  over  again 
(Fig.  (i).  The  first  section  above  the  footing  was  car- 
ried above  water  level,  generally  leaving  a  center  space 
considerably  below  water  level  to  receive  the  ends  of  the 
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steel  ribs.  Finally  this  part  of  the  pier  containing  the 
ribs  was  cast  in  one  continuous  pouring.  This  amounted 
to  about  1,000  yd.  on  piers  Nos.  3,  4,  5  and  6,  1,2(56  yd. 
on  Nos.  7  and  9  and  750  yd.  on  pier  No.  8.  The  record 
run  was  1,000  yd.  in  22  hr. 

Pier  construction  was  carried  on  through  the  winter 
except  when  the  temperature  was  below  zero,  special  pre- 
cautions being  taken  against  freezing.  The  forms  were 
entirely  inclosed  with  tarpaulins  (Pig.  6)  and  heated 
with  coke  stoves.  The  sand  and  rock  bins  were  supplied 
with  heaters,  and  when  necessary  the  cableway  buckets 
for  handling  concrete  were  dipped  in  hot-water  tanks 
on  shore.  Careful  records  were  kept  of  temperatures  of 
materials  at  deposit  points.  As  a  result,  there  was  no 
trouble  from  frozen  concrete. 

Concrete  deposited  under  water  was  a  1:2:4  mixture. 
All  other  concrete  in  the  piers  was  1:3:6.  It  was  mixed 
in  batches  of  about  1  yd.  (24  ft.  of  stone,  12  of  sand  and 
4  sacks  of  cement),  two  batches  to  each  bucket.  The 
stone  was  mostly  traprock  from  Dresser  Junction,  Wis., 
crushed  to  a  maximum  size  of  3y2  in.  The  sand  was  a 
Minnesota  product.  A  timber  tower  about  50  ft.  high, 
with  crib  bottom  for  anchorage,  was  placed  adjacent  to  the 
pier,  standing  on  the  river  bottom.  The  tower  had  a 
hopper  near  the  top,  with  a  chute  to  the  forms.  The 
cableway  buckets  delivered  concrete  to  the  hopper,  where 
a  man  regulated  the  discharge  to  the  chute.  The  towers 
were  picked  up  bodily  by  the  cableway  and  moved  from 
place  to  place. 

The  first  coffer-dam  (pier  No.  2)  was  begun  Aug.  2, 
1914,  and  the  pier  work  was  finished  June  28,  1915.  The 
river  froze  solid  early  in  December,  and  the  ice  left  the 
west  channel  in  March  and  the  east  channel  in  April.  Be- 
tween the  dates  mentioned,  27,000  yd.  of  concrete  was 
laid  in  pier  construction. 

Falsework  for  the  Arch  Spans 

Falsework  for  the  arches  was  begun  Apr.  19,  after  the 
ice  was  out.  One  set  of  falsework  was  designed  for 
the  center  ribs  for  the  five  211-ft.  spans.  It  was  made 
in  seven  sections  per  span,  supported  by  24-in.  70-lb.  I- 

A  =  Manho/e  Chamber 
_Fcrce  of  Cornice  and  Brackets 


^/4l5^  Center  ~l/ne  lifBrictye 

PIG.  4.    PART  PLAN  OP  211-FT.  ARCH  SPAN 
Showing  the  arch  ribs  and  cross  walls 

beams,  28  ft.  long  on  the  inside  sections  and  26  ft. 
on  the  two  end  sections.  The  I-beams  were  supported  on 
cribs  made  of  eight  lOxlO-in.  posts  braced  and  capped 
and  having  open  plank  bottoms  for  loading  with  sandbags 
to  sink  them  into  place.  These  cribs  were  placed  28  ft. 
11  in.  c.  to  c.    (Fig.  1 ). 

The  falsework  to  carry  the  ribs  was  of  8x8-in.  posts 
braced  with  2xl0-in.  planks.  The  bents  were  capped 
and  furnished  with  wedges  under  caps  supporting  the 
joists  which  carried  the  lagging  and  the  framework  for 
the  rib.  The  lagging  and  side  forms  were  of  1-in.  tongucd- 


and-grooved  plank,  the  forms  being  supported  by  4x4- 
in.  posts  and  4x6-in.  longitudinal  timbers. 

The  I-beams  rested  on  8-in.  blocking,  so  that  when  the 
centering  had  been  used  for  one  rib,  the  entire  falsework 
could  be  moved  into  place  for  the  next  rib  by  replacing 
the  blocking  with  rollers.  'Phis  falsework  was  placed  in 
position  for  the  upstream  rib  first  and  cribs  were  placed 
also  for  the  center  ribs  at  the  same  time.  Trouble  was 
experienced  in  placing  them  because  of  high  water  and 
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because  several  cribs  were  located  on  the  roll  dams  and 
aprons.  The  use  of  the  24-in.  I-beams  of  26-  and  28-ft. 
length  was  decided  upon  in  order  to  utilize  the  material 
for  the  floor  spans  of  the  approaches. 

Concreting  the  Arches  of  the  Bridge 

The  first  arch  rib,  between  piers  Nos.  2  and  3,  was 
poured  July  8,  1915;  240  yd.  of  concrete  was  handled 
on  one  cableway  in  11  hr.  over  the  center  section  of  the 
rib.  The  steel  ribs  were  then  riveted  at  the  haunches 
during  the  next  night  and  the  two  end  sections  poured 
simultaneously  the  following  day,  both  cableways  being 
used  for  9  hr.  to  handle  340  yd.  of  concrete.  The  last 
upstream  rib  was  poured  Aug.  5.  Two  days  later  the  cen- 
tering was  struck  under  the  first  rib  and  the  falsework 
rolled  over  by  means  of  a  crab  on  pier  No.  2,  with  block 
and  tackle  hitched  to  each  section.  The  whole  cen- 
tering for  one  span  was  thus  moved  in  one  day. 

On  Aug.  1 6  the  centering  for  the  next  span  was  moved 
into  position  and  on  Aug.  19  and  21  the  center  rib  was 
poured — 768  yd.  in  24  hr.  A  record  run  was  made  on 
the  center  rib  finished  Aug.  28,  when  450  yd.  was  poured 
in  71/2  hr.  with  both  cableways,  or  one  bucket  every  2 
min.,  at  a  distance  of  1,600  ft.  from  the  mixers.  The 
concrete  for  the  ribs  is  a  1 :  2 :  4  mix,  using  y4-  to  iy2-m. 
stone. 

The  program  for  the  rest  of  the  work  provided  for  pour- 
ing one  rib  a  week  until  all  15  were  completed.  The  cribs 
for  the  upstream  ribs  were  moved  and  used  again  for  the 
third  ribs  on  the  downstream  side.  The  centering  for 
the  last  rib  was  moved  over  into  place  in  2  hr.  40  min. 

In  October,  1915,  the  timber  for  the  first  three  211- 
ft.  spans  was  moved  over  to  the  134-ft.  spans  in  order  to 
finish  the  arches  before  cold  weather  sets  in.  The  trans- 
verse walls  are  being  put  in,  and  only  the  floor  proper 
will  remain  to  be  put  in  next  spring.  It  is  expected  that 
the  new  bridge  will  be  opened  to  travel  not  later  than 
June  1,  1916. 

The  alignment  of  the  bridge  and  skew  of  the  piers  ne- 
cessitated an  elaborate  system  of  location.  The  triangula- 
tion  had  for  its  base  the  center  tangent  line  of  the  bridge. 
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A  series  of  large  triangles  was  laid  out  on  either  side  of 
this  base  line,  regard  being  given  to  prominent  points 
as  targets  for  the  apices  of  the  triangles. 

A  secondary  triangulation  system  was  calculated,  with 
proper  attention  to  balancing  errors  for  the  Location  of  the 
instrument  platforms.  Upon  this  the  intersection  points 
of  pier,  transverse  center  lines  and  base  line  of  platforms 
were  accurately  established.  These  intersections  were 
established  with  ordinary  transits  reading  to  30  see.  Sec- 
onds were  interpolated  on  the  platforms  by  means  oi' 
thread  intersections;  the  minute  next  greater  and  that 
next  smaller  to  the  actual  triangle  calculated  to  the  near- 


FIG.  6.    CONCRETING  THE  PIERS  FOR 
AVE.  BRIDGE 


THIS  THIRD 


Upper  View — Work  at  pier  No.  7  in  April,  1915.  Lower 
View — Concreting  pier  No.  3  during  freezing  weather  in 
December,  1914 

est  ;seeond  were  read  by  the  instrument  man  and  re- 
corded on  the  platform.  Actual  measurements  show  a 
maximum  error  of  V4  in.  in  211  ft. 

Handling  Matkkial  jsy  Cableways 
The  river  conditions,  as  well  as  railway  operations  at 
the  site  of  the  bridge,  led  to  the  use  of  a  Lidgerwood 
double  cableway  to  handle  the  work.  This  has  two  21/;- 
in.  steel  main  cables  and  is  operated  by  two  75-hp.  en- 
gines and  a  150-hp.  tubular  boiler.  The  cables  have  a 
working  span  of  2.020  ft.,  giving  a  capacity  of  6  tons 
each  at  a  speed  of  1,200  ft.  per  min.  constant  work  and  10 
tons  for  occasional  demand.  Fig.  2  shows  the  location 
of  the  cableway  and  the  bridge. 

The  towers  had  to  be  1.6.5  ft.  high  to  insure  clear- 
ance. The  location  of  the  anchors  was  a  difficult  prob- 
lem, which  was  finally  solved  by  utilizing  space  in  the 
streets  in  such  a  way  as  to  interfere  but  little  with  traffic. 


The  towers  are  39x76%  ft.  at  the  base.  They  are  built 
oi'  Douglas-fir  timbers.  12x14  to  10x10  in.,  and  capped 
with  oak  headblocks,  20x20  in.  and  1  ft.  long. 

Tbe  anchors  of  the  bead  tower  (east  side)  contain  122 
yd.  of  concrete  each  and  weigh  231  tons.  They  are  21x 
12^x10  ft.  and  entirely  under  the  ground.    The  tail- 


rs  are  22x15x10 


ach,  eonta 


120  eu.vd. 


tower  anc. 

and  weighing  230  tons.  They  are  half  buried  in  the  street. 
Each  tower  is  guyed  by  two  L^-in.  lines.  Difficulty  was 
met  in  carrying  one  of  the  cable  lines  over  a  seven-story 
building  about  I'M)  ft.  From  tbe  tail  tower  and  in  support- 
ing the  same  line  to  afford  clearance  on  the  street  at  the 
anchor,  as  indicated  in  Fig.  2.  High-water  conditions, 
inability  to  gel  near  the  dam  in  row  boats  and  tbe  necessity 
oi'  precaution  against  dropping  tbe  heavy  cable  and  cutting 
a  power-transmission  line,  as  well  as  danger  of  interference 
with  trains  on  several  tracks,  were  among  the  complica- 
tions involved,  The  task  was  finally  accomplished  by 
using  a  rope  line  and  then  a  l^-in.  messenger  cable  to 


I  rolley  across  tbe  2% 
The  cablcwavs  are 
9,  the  abutment  pier 
mixing  plant  and  wa 


-in.  cables. 

located  to  serve  all  piers  except  No. 
on  the  east  side.    This  is  near  the 
;  served  direct  with  towers,  elevators 


and  derricks. 

'1  he  towers  were  framed  on  the  ground  and  then  erected. 
The  framing  began  Apr.  1,  L91  I.  ami  was  completed  Aug. 
1.  It  was  done  on  the  day-labor  system,  with  a  crew 
of  I  ironworkers,  20  carpenters  and  15  laborers.  The 
erection  cost  is  estimated  at  $5,000  and  the  machinery 
and  special  equipment  cost  approximately  $21,000. 

CONCllETE-MlXING  AM)  HANDLING  PLANT 

A  difficult  part  of  the  work  was  that  of  arranging 
the  working  plant.  There  was  no  room  except  on  Main 
Si.  (on  the  east  side),  and  here  some  travel  had  to  be 
provided  for.  The  Great  Northern  R.R.  maintains  two 
industrial  tracks  on  the  street  and  owns  the  land  to  the 
river,  which  is  leased  to  various  concerns.  The  railway 
company,  however,  cancelled  the  leases  and  made  it  pos- 
sible to  establish  the  mixing  plant  at  that  point.  Concrete, 
steel  and  machinery  were  located  on  the  east  side  and 
lumber  on  tbe  west  side.  The  layout  of  the  construction 
plant  and  supply  yards  is  shown  in  Fig.  2. 

The  concrete-mixing  plant  has  a  capacity  of  400  yd. 
in  S  hi'.  There  is  a  2,000-yd.  rock-storage  bin  12.")  ft. 
long  and  an  800-yd.  sand  bin  ]  1  ft.  long.  The  bins  are 
27V^  ft.  wide  and  12  ft.  deep,  and  are  provided  with 
boilers  for  heating.  The  material  track  reaches  the  top 
of  the  bins  by  a  trestle  100  ft.  long,  with  a  grade  of  \c/< . 
Stone  and  sand  are  delivered  through  bottom  openings 
into  ears  of  24-cu.ft.  capacity,  which  serve  the  mixing 
platform  by  a  cable  incline  operated  by  hoisting  engines. 
The  cement  shed,  20x200  ft.,  of  5,000  bbl.  capacity, 
is  served  by  a  sidetrack. 

There  are  two  cube-type  mixers,  each  of  1-yd.  capacity. 
They  are  equipped  with  steam  lines,  and  in  freezing 
weather  the  water  is  run  through  a  rehcater.  The  water 
tanks  are  fitted  with  gages  for  measuring  the  supply  to 
each  batch.  Tbe  sand  and  stone  are  dumped  into  tbe 
hopper  at  one  level  and  the  cement  from  a  higher  level, 
and  the  entire  charge  then  spouted  into  the  mixer. 

The  concrete  is  discharged  into  2 -yd.  drop-bottom  buck- 
ets. These  are  circular  in  shape,  with  conical  bottoms, 
and  have  legs  so  that  they  stand  upright  on  flat  cars. 
These  cars  are 


hauled   between  the  mixer  plant 
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the  cableway  on  a  double-track  cable  tramway  operated 
by  Ameriearj  reversible  hoisting'  engines. 

At  the  city  workhouse  prisoners  are  making  the  orna- 
mental concrete  railing  shown  in  Fig-.  7,  The  concrete 
is  made  with  mica-spar  crystals  (from  Crown  Point, 
N.  Y.)  and  is  cast  in  steel  molds  to  obtain  a  smooth 
finish  and  polish.  The  cemenl  workers'  union  protested 
against  this  plan,  but  finally  withdrew  its  objections. 
This  railing  is  estimated  to  cost  $20,000. 

Othee  Construction  Plant 
Space  and  trackage  were  very  limited  on  the  west  side, 
but  three  lots  at  the  street  level  were  loaned  by  the  Rock 
Island  Lines.  Here  was  erected  a  48xl35-ft.  platform 
for  framing  timber  and  laying  out  the  centering:  also  a 
small  planing  and  ripping  mill,  tool  house,,  men's  house 
and  engineers'  field  office.  The  timber  is  piled  high  on 
account  of  limited  space,  it  is  handled  by  a  derrick 
with  a  47-ft.  boom  and  a  17-ft.  mast. 

The  machine  shop.  30x60  ft.,  is  also  on  the  east  side. 
U  has  a  blacksmith  Forge,  bolt-threading  machine,  emery 


ters,  hoisting  enginemen  and  electricians,  $1  ;  handymen, 
$2.65;  laborers,  $2.50;  water  boys,  $1.40;  teams,  $5. 

The  location  was  determined  and  the  general  design 
made  by  Frederick  W.  Cappelen,  City  Engineer  (with 
whose  aid  and  approval  these  notes  were  prepared).  All 
construction  was  done  under  his  direct  supervision.  He 
also  designed  the  methods  of  construction,  the  working 
plant,  falsework,  etc.  The  assistant  engineers,  all  em- 
ployed in  the  city  eigineering  department,  were  as  follows: 
K.  Oustad,  Bridge  Engineer;  William  Elsberg,  Superin- 
tendent of  Construction;  and  John  E.  Lawton,  Junior 
Engineer. 

The  construction  foremen  were  X.  Linstrom,  for  the 
forms,  concreting  and  falsework,  and  .7.  V.  McAulev,  for 
the  mechanical  equipment.  The  Concrete-Steel  Engineer- 
ing Co.  furnished  the  detail  plans  under  its  original  com- 
mission of  1H12.  Its  resident  engineer  on  the  work  was 
Charles  F.  Bornefeld. 


FIG.  7.    CONCRETE  RAIDING  FOR  THE  THIRD  AVE.  BRIDGE 

grinder,  miscellaneous  tools  and  one  4-ton  and  two  2-ton 
chain  blocks.  A  track  runs  under  the  shop  from  the 
cableway  tower,  so  that  equipment  may  be  run  in  for  re- 
pairs. Two  movable  derricks  in  the  same  location  have 
65-ft.  masts  and  50-ft.  booms.  Completing  the  east-side 
layout  are  the  steel  storage  yards,  served  by  a  derrick 
With  65-ft.  mast  and  ?5-ft.  boom.  Each  Melan  rib  is 
in  its  own  common  pile,  some  running  35  sections  high. 
The  reinforcing  steel  and  bar  iron  are  in  separate  places 
bundled  and  labeled  for  length  and  location.. 

Electric  motors  are  used  in  the  mill  and  machine  shop 
and  for  operating  the  concrete  mixers.  Electric  drills 
are  employed  in  timber  framing.  All  pumping  was  done 
with  electric  belt-driven  centrifugal  pumps.  Compressed 
aii'  was  used  for  riveting:. 

Ine  total  cost  was  estimated  at  $650,000.  The  bridge 
will  require  53,000  cu.vd.  of  concrete,  963  tons  of  struc- 
tural steel  for  the  arch  ribs.  800  tons,  of  reinforcing  bars 
for  piers  and  1,500,000  ft.  of  lumber  for  centering.  The 
prices,  for  materials  delivered  at  the  site  were  as  follows: 
Crushed  traproek,  $1.45  per  cu.yd.;  washed  sand,  7ac; 
cement,  -$1.20  per  bbh;  structural'steel  (including  erec- 
tion bolts  and  nuts),  $53.50  per  ton  ;' reinforcing  bars, 
•1U.42!)  per  100  11,.:  Lackawanna  7-in.  steel  sheetpiling, 
$1,633/4  per  100  lb.;  coal  (lump),  $4.15  to  -$4.25  per  ton; 
electric  current,  for  light  and  power,  2.9c.  per  kw.-hr. 

The  wages  paid  by  the  city  (for  an  8-hr.  day)  were  as 
follows:    Foremen.  $4.50  to  .$(1 ;  ironworkers.  $5  :  carpen- 


Municipal  ownership  of  water-works  prevails  in  155 
of  the  204  cities  of  the  Fnited  States  having  an  estimated 
population  of  30,000  or  more  in  1915,  according  to  a  state- 
ment just  issued  by  the  United  States  Bureau  of  the 
Census.  The  total  estimated  value  of  these  municipal!  v 
owned  works  is  $1,071,000,000^  The  distribution  sys- 
tems in  the  155  cities  comprise  a  total  of  36,93(5  mi.  of 
mains,  330,.")!):}  tire  hydrants  and  1,787,448  meters.  The 
total  water  consumption  in  the  155  cities  for  the  year  cov- 
ered by  the  report  was  1,326,028,000,000  gal.,  supplied  to 
26,200,000  people,  giving  an  average  daily  per  capita  con- 
sumption of  13!)  gal.  On  the  range  of  water  consumption 
and  the  effect  of  meters,  the  Bureau  of  the  Census  savs  : 

The  greatest  daily  consumption  of  water  per  inhabitant, 
430  gal.,  is  reported  for  Tacoma,  Wash.,  and  the  smallest,  34 
sal.,  for  AVoonsocket,  R.  I.  in  the  former  city  8%  of  the 
water  is  metered  and  in  the  latter  98%.  The  tendency  of 
meters  to  curtail  greatly  the  use  of  water  is  strikingly  shown 
by  a  comparison  of  the  figures  for  the  26  cities  in  which  the 
entire  water-supply  is  metered  with  those  for  the  26  cities  in 
which  not  more  than  25%  is  metered.  In  the  former  group 
the  average  daily  consumption  per  inhabitant  ranges  from  42 
gal.  in  Brockton,  Mass.,  to  179  gal.  in  Columbia,  S.  C,  and  in 
only  7  cities  does  it  exceed  100  gal.  In  the  latter  group  it 
varies  from  43  gal.  in  Savannah,  Ga.,  to  430  gal.  in  Tacoma, 
Wash.,  and  in  only  3  cities  does  it  fall  below  100  gal. 

The  number  ol  cities  with  water-purification  plants  is 
not  given.  Instead  the  statement  is  made  that  in  the  155 
ci lies  of  over  30,000  population  having  municipal  owner- 
ship there  are  in  operation  a  total  of  s;  settling  reservoirs, 
in  which  are  treated  958,600,000  gal.  a  day  ;  54  coagulation 
plants,  treating  492,100,000  gal.:  527  sand  filters,  treat- 
ing 598,700,000  gal.;  and  427  mechanical  filters  with  a 
daily  output  of  4(i8,200,000  gal.  The  surprising  total  of 
l.!);2,900,000  gal.  of  water  per  day  is  treated  by  some 
disinfection  process. 

The  range  of  cost  of  y/ater  treatment  per  1.000.000  gal. 
is  reported  as  from  4c.  per  1,000,000  gal.  in  Chicago.  111., 
for  disinfection,  to  $17.46  in  Columbus,  Ohio,  fin-  "me- 
chanical -filtration  and  chemical  sterilization." 

More  detailed  information  regarding  both  municipally 
owned  water-works  and  various  other  works  and  operations 
of  the  larger  cities  of  the  United  States  will  be  published 
later  on  under  the  title  "General  Statistics  of  Cities, 
1915,"  compiled  under  the  direction  of  Starke  M.  Grogan, 
Chief  Statistician  for  Statistics  of  Cities.  Sam  L.  Kogers 
is  Director  of  the  Bureau  of  the  Census. 
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SaraMing  a  C^llcades'  Pies3  by 

The  south  shore  pier  of  the  continuous-span  channel 
crossing  of  the  new  Chesapeake  &  Ohio  Northern  Ry. 
bridge  over  the  Ohio,  at  Sciotoville,  Ohio,  was  put  down 
by  open  dredging  through  wells — the  only  foundation  on 
this  work  put  down  by  other  than  ordinary  methods.  The 
sinking  went  on  quite  according  to  expectations  and  en- 
countered no  difficulties. 

The  most  successful  feature  of  the  work  was  that, 
although  sunk  in  a  sharply  sloping  bank  at  the  edge  of 
the  river,  the  pier  was  landed  almost  precisely  in  cor- 
rect position ;  this  is  to  be  credited  to  the  well-judged  al- 
lowance for  downhill  shift  which  was  made  by  the  con- 
tractor at  the  start  of  the  sinking. 

The  Dravo  Contracting  Co.,  of  Pittsburgh,  Penn.,  did 
the  work  under  the  direction  of  Gustav  Lindenthal,  Con- 
sulting Engineer,  who  designed  the  bridge  and  founda- 
tions. 

The  south  shore  pier  has  a  base  70x24  ft.,  with  parallel 
sides  and  semicircular  ends.  Four  wells,  7  ft.  3  in.  in 
diameter,  spaced  14  ft.  8  in.  c.  to  c,  were  cored  in  the 
concrete  for  doing  the  dredging.  The  lower  ends  of 
the  wells  flare  outward  sharply  for  a  height  of  6  ft. 

The  pier  is  located  some  30  ft.  back  from  the  water's 
edge,  somewhat  below  the  middle  of  the  sloping  bank. 
The  bank  is  mainly  clay,  although  farther  back  the  soil 
is  sand  practically  from  the  surface  down.  Rock  was 
expected  to  be  found  within  10  ft.  below  low-water  level, 
the  latter  being  El.  475.  It  was  actually  encountered 
at  El.  462.5. 

The  shoe  of  the  pier  was  set  June  22,  1915,  on  an  ex- 
cavated bench  at  El.  487.  Forms  for  the  chamber,  built 
on  the  shoe,  were  then  concreted  to  a  level  6  ft.  above 
the  cutting  edge,  which  formed  the  chamber  and  roof. 
Two  further  6-ft.  lifts  were  concreted,  the  pier  being  al- 
lowed to  settle  during  this  time  with  a  small  amount 
of  hand  excavation  inside  to  level  it  up.  On  July  17  ex- 
cavation through  the  shaft  by  orangepeel  was  begun. 

On  account  of  the  slope  of  the  bank  the  contractor  set 
the  shoe  71/2  m-  landward  of  true  position  in  order  to 
allow  for  the  riverward  shift  due  to  the  greater  earth 
pressure  on  the  land  side. 

Shortly  after  excavation  started,  masses  of  old  leaves 
and  much  clay  were  encountered  on  the  river  side  of  the 
pier.  The  excavation  through  this  material  had  to  be 
done  by  hand,  the  water  being  held  by  pumping.  When 
clear  soil  was  reached  the  chamber  was  allowed  to  flood, 
and  thereafter  the  entire  sinking  proceeded  by  orange- 
peel  buckets  through  the  wells  to  within  18  in.  of  rock. 
Two  buckets  were  used,  one  handled  by  a  stiff-leg  der- 
rick set  on  the  bank  above  the  pier  and  one  handled  by 
a  derrick  boat  working  close  against  the  bank. 

Sinking  went  on  at  the  rate  of  i/2  to  2  ft.  a  day  m 
the  early  stages.  After  the  cutting  was  through  the  clay 
it  was  in  fine  sand,  and  here  it  made  2  to  3  ft.  in  10  hr., 
the  cutting  edge  being  continually  buried  about  18  in. 


Practically  all  seepage  into  the  pier  chamber  came 
from  the  inshore  side  and  end,  there  being  numerous 
springs  in  the  bank.  Excavated  material  on  the  river 
bank  was  probably  a  factor  in  holding  down  the  inflow 
from  the  river. 

On  July  28  the  final  9-ft.  lift  of  concrete  was  poured, 
and  with  this  the  pier  went  down  to  rock,  bringing  up 
Aug.  7.  The  rock  was  overlain  by  a  layer  of  gravel  on 
the  downstream  half  of  the  pier,  ranging  from  2  to  3  in. 
at  the  middle  line  to  2  ft.  at  the  downstream  end.  The 
pier  brought  up  on  this  gravel.  The  chamber  was  then 
pumped  out  and  the  remaining  excavation  and  a  2-ft. 
cut  into  the  rock  to  get  good  bearing  were  done  by  hand. 


TOP  OF  CHAMBER,  KENTUCKY  SHORE  PIER  OF 
SCIOTOVILLE  BRIDGE 


In  this  work  a  single  No.  4  Emerson  pump  was  sufficient 
to  keep  the  chamber  clear  of  water.  As  the  shoe  was 
lowered  down  during  the  rock  excavation,  empty  cement 
sacks  were  packed  under,  which  rolled  up  behind  the 
cutting  edge  and  shut  off  most  of  the  water. 

In  preparing  to  concrete  the  chamber  on  Aug.  18,  the 
bottom  (El.  459.3)  having  reached  sound  rock,  a  drain 
of  short  lengths  of  3-in.  pipe  covered  with  concrete  in 
bags  was  laid  around  the  cutting  edge  and  carried  to  a 
sump  under  one  of  the  shafts.  Two  2-in.  siphons  not 
worked  to  their  full  capacity  took  the  water  from  this 
sump.  Two  grout  pipes  down  each  of  the  four  shafts 
leading  to  the  cutting-edge  drain  were  put  in,  and  then 
the  working  chamber  was  sealed  and  the  shafts  filled. 
After  this,  grout  was  forced  down  one  of  the  grout  pipes, 
using  compressed  air  as  the  forcing  pressure,  until  it 
showed  at  all  other  pipes. 

The  pier  as  finally  landed  is  within  1  in.  of  true  posi- 
tion, departing  a  little  toward  the  river,  and  stands  prac- 
tically plumb,  is  correct  in  alignment  and  at  a  true  right 
angle  to  the  bridge  center  line.  Thus  its  total  lateral 
shift  was  8y2  in.  from  shore  toward  river. 

The  total  working  period  was  62  days.  Of  this  period 
19  days  of  10  hr.  were  used  in  excavation. 

The  above  data  were  supplied  largely  by  R.  T.  Rob- 
inson, resident  engineer.  He  gives  credit  for  the  suc- 
cess of  the  sinking  operations  to  J.  Smith  Miller,  the 
contractor's  superintendent  in  charge  of  the  work. 


December  30,  1915 


ENGINEERING  NEWS 


1 2 ; :» 


Eqpiaapflinieimft  of  C®imcs3®&aim||Tir3sdims 

Two  concreting  train.s,  each  consisting-  0f  a  mixer  car, 
four  to  seven  stone  cars  and  two  to  four  cars  of  sand, 
have  been  designed  and  fitted  up  by  the  engineers  of  the 
Chicago  &  Western  Indiana  R.E.  for  placing  30,000  cu.yd. 
of  concrete  in  track-elevation  work  tins  season.  The  en- 
tire work  involves  the  elevation  of  45  mi.  of  main  and 
yard  tracks  in  Chicago  and  necessitates  the  building  of 
retaining  walls  and  abutments,  sand  fills,  steel  bridges  and 
15  subways.  There  will  be  grade  separation  between  pass- 
enger and  freight  traffic.  The  railway  is  doing  the  work 
by  its  own  forces. 

The  mixer  car  is  placed  in  the  middle  of  the  train, 
with  the  cars  of  stone  at  one  end,  the  sand  at  the  other  and 
the  cement  car  behind  the  sand.  This  arrangement  mini- 
mizes the  distance  that  materials  must  be  wheeled,  calling 
for  a  smaller  mixer  gang.  Placing  the  mixer  car  at  the 
head  of  the  train  in  similar 
Engineering  Neivs  of  Aug.  12, 
A  feature  of  the  present  wor 
bulk. 

The  mixer  car  is  a  35-ft.  flat-car,  equipped  with  a  %- 
yd.  Smith  nontilting  mixer,  10-hp.  vertical  engine,  20- 
hp.  vertical  boiler,  700-gal.  storage  tank  and  60-gal.  feed 
tank  for  the  mixer.  The  machinery  is  housed,  the  roof 
of  the  car  being  higher  at  the  discharging  hopper  than  at 
the  ends  of  the  car,  thus  forming  an  easy  incline  from  the 
runways  on  top  of  the  gondola  cars  to  the  charging  hopper 
above  the  mixer.  The  mixer  is  located  about  8  ft.  from 
one  end  of  the  car  and  faces  the  end  (Fig.  2).  It  dis- 
charges the  concrete  into  a  swiveling  chute,  which  may 
be  swung  to  discharge  from  the  end  or  from  either  side 
of  the  car.    This  arrangement  of  pouring  at  different 


was  described  in 


work 
1915. 

<  is  the  use  of  cement 


FIG.  2. 


HEAD  OF  CONCRETE-MIXER  CAR  AS  USED  ON 
CHICAGO  &  WESTERN  INDIANA  R.R. 


angles,  or  from  either  end  of  the  train, 
necessity  of  turning  the  mixer  car  (as 


eliminates  the 
required  with 


other  types)  and  makes  a  considerable  saving  in  work- 
train  service. 

The  chute  has  intermediate  openings,  so  that  concrete 
can  be  discharged  at  different  points.  A  man  on  top  of 
the  car  regulates  the  charging  of  the  mixer,  the  supply 
of  water  and  the  dumping  of  the  concrete.  Usually 
the  mixer  trains  stand  on  trestles  and  the  concrete  is 
spouted  to  the  forms  for  the  abutments  and  piers  be- 
neath, as  shown  in  Fig.  l.  For  the  upper  part  of  the 
piers  it  has  been  necessary  to  elevate  the  concrete,  a  crane 
and  bucket  being  used  to  place  the  concrete  in  the  forms. 


FIG.  1.     CONCRETING  TRAIN  PLACING  THE  FOUNDATIONS  FOR  BRIDGE  ABUTMENTS  AND  RETAINING 
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The  mixer  car  is  designed  to  carry  a  tower  and  hoist- 
ing engine  if  required,  but  as  yet  this  has  not  been 
found  necessary.  A  valuable  feature  of  the  car  is  a  power- 
ful winch  head  for  a  cable,  which  is  anchored  ahead.  This 
enables  the  mixer  car  to  move  the  train  along  as  the  work 
progresses,  thus  dispensing  with  the  constant  attendance 
of  locomotive  and  crew. 

Each  train  is  placing  at  the  rate  of  from  20  to  30  cu.yd. 
per  hour,  with  a  monthly  total  for  both  trains  of  11,000 


of  the  traveler,  and  are  lined  up  by  turnbuckles  on  rods 
which  are  hinged  to  the  traveler  frame.  By  this  method 
a  full  arch  section  of  forms  45  ft.  in  length  can  be  moved 
at  a  time.  As  soon  as  a  section  of  interior  forms  is  placed, 
the  traveler  is  run  out  from  under  it  and  the  forms  are 
bolted  up. 

The  exterior  forms  are  in  5-ft.  sections,  which  are 
bolted  together  to  form  the  full  45-ft.  length.  These 
forms  are  handled  variously  by  the  different  contractors. 
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FIG.  3.     CONCRETING  TRAIN  FOR  TRACK- ELEVATION  WORK;  CHICAGO  &  WESTERN  INDIANA  R.R. 


yd.  of  concrete.  The  mixer  trains  are  switched  during 
the  night  by  a  regular  night  crew.  Part  of  the  mixer 
gang  is  called  at  6  a.m.,  so  as  to  have  all  chutes  and  run- 
ways placed  before  7  a.m.,  when  the  full  concreting  gang 
starts  work. 

The  work  is  under  the  direction  of  E.  H.  Lee,  Vice- 
President  and  Chief  Engineer  of  the  Chicago  &  Western 
Indiana  R.R.;  F.  E.  Morrow,  Assistant  Chief  Engineer; 
V.  R.  Walling,  Principal  Assistant  Engineer,  and  C.  E. 
Minor,  Assistant  Engineer  in  Charge. 

m 

Tim^elles3  for  M©^aiag  Steel 
Fofrsmg  of  Water  Conduit 

Light  steel  travelers  are  used  to  move  ahead  the  arch 
forms  of  the  Greater  Winnipeg  water-supply  aqueduct 
now  under  construction  for  Winnipeg,  St.  Boniface, 
Transcona  and  several  adjacent  rural  municipalities  in 
Canada.  The  travelers  which  handle  the  interior  forms 
run  on  a  2-ft.-gage  track  laid  on  blocks  upon  the  invert 
floor.   The  forms  are  carried  on  jacks  which  form  a  part 


TRAVELER  MOVES  FORMS  IN  COMPLETE  SECTIONS 
WITHOUT   DISTURBING  ALIGNMENT 


In  some  cases  they  are  taken  apart  and  moved  by  hand ; 
in  others  they  are  lifted  as  a  unit  and  swung  forward  by 
a  derrick,  while  in  still  other  instances  a  special  carrier 
is  employed  which  straddles  the  whole  construction  in  the 
trench,  as  shown  in  the  illustration.  In  this  case  the  trav- 
eler running  on  an  auxiliary  track  outside  the  arch, 
picks  up  the  outside  form  (45  ft.  long)  and  transports 
it  to  the  next  section.  To  remove  the  outside  form,  it  is 
suspended  by  hooks  from  the  roof  of  the  traveler  and 
the  sides  of  the  form  are  connected  to  the  traveler  by 
ratchets  operated  by  long  handles.  Tightening  the 
ratchets  lifts  and  loosens  the  form  from  the  hardened 
concrete.  The  traveler  was  built  in  Winnipeg  for  the 
Winnipeg  Aqueduct  Construction  Co. 

BhaiMIjmg  an  Oil-Storage  Plant 
Uimdes3  Palnfiic^Etaes 

A  new  fuel-oil  storage  plant  has  been  completed  in 
Providence,  R,  I.,  for  the  Mexican  Petroleum  Co. — the 
first  of  several  plants  to  be  built  in  that  locality  for 
supplying  oil  to  various  mills.  Owing  to  the  small  tract 
of  land  available  on  the  water  front,  a  number  of  engin- 
eering difficulties  were  encountered. 

Two  steel  storage  tanks  were  decided  upon — one  144i/2 
ft,  in  diameter  and  the  other  94i/2  ft.  These  were  placed 
3  ft.  above  mean  water,  and  owing  to  the  unsatisfactory 
ground,  this  was  excavated  to  mean  high  water.  Then 
55-ft.  piles  were  driven  to  refusal— 700  for  tank  No.  1 
and  500  for  tank  No.  2.  The  piles  were  cut  off  6  in. 
above  mean  high  water,  and  a  3-ft.  slab  of  concrete  was 
laid  on  them.  In  placing  the  concrete  a  narrow-gage 
track  was  laid,  and  steel  dump  cars  were  run  from  a 
%-yd.  cube  mixer.  As  high  as  125  cu.yd.  was  laid  in 
a  10-hr.  day. 

Eire  walls  being  necessary,  for  the  larger  tank  an 
earth  bank  was  thrown  up  to  16  ft.  above  mean  high 
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water  by  a  revolving  steam  shovel  working  inside  the 
ring.  For  tank  No.  2  a  concrete  retaining  wall  was  laid 
from  mean  high  water  up  to  12  ft.  above;  35-  and  40-ft. 
piles  were  driven  in  the  ground  underneath  at  3-ft. 
centers. 

A  concrete  pump  house  was  built  with  foundations  at 
mean  high  water  level.    The  bottom  was  rod-reinforced, 


FIG.  1. 


TANK  FOUNDATIONS  AND  RETAINING  WALL 
PROVIDENCE  OIL-STORAGE  TANK 


and  the  bottom  and  sides  were  waterproofed.  The  water- 
proofing was  carried  6  ft.  up  the  walls  since  the  natural 
surface  of  the  ground  was  that  much  above  the  floor. 

As  the  soil  on  the  water-front  side  was  clay  with  an 
underlying  layer  of  fairly  soft  mud  on  an  inclined  hard- 
pan  bottom,  precautions  were  taken  to  prevent  sliding. 
Five  rows  of  piles  on  5  ft.  9  in.  centers  were  driven  and 
tied  together  on  top  with  a  reinforced-concrete  slab. 
Anchor  rods  in  the  concrete  were  tied  to  a  close-sheathed 
timber  bulkhead  with  brace  piles.  This  slab  also  acts 
as  a  foundation  for  part  of  the  firewall  of  tank  No.  1. 

There  is  a  10-in.  pipe  line  on  the  upstream  side  of 
the  dock  with  8-in.  extensions  to  both  tanks.  These 
serve  as  charging  lines  for  the  plant  and  loading  lines 
for  barges  and  oil-burning  vessels. 
Screw  couplings  were  used  except 
where  flange  couplings  were  necessary. 
Notwithstanding  intricate  piping  in 
the  pumphouse,  the  lines  are  reported 
absolutely  tight.  Supply  pipes  were 
laid  from  the  pumphouse  to  a  tank-car 
loading  rack  placed  for  overhead  load- 
ing of  five  cars  at  once.  An  exten- 
sion goes  to  an  automobile  loading 
rack.  In  the  pumphouse  two  steam 
suction  pumps  were  connected  to  draw 
from  both  tanks.  The  pumps  can 
be  worked  separately,  and  valves  are 
placed  so  that  each  pump  can  be  re- 
paired without  closing  down  the  plant. 

The  oil  is  of  14°  Be.  specific  gravity.  It  was  necessary 
to  run  steam  mains  in  the  tanks  and  pipe  lines,  and  steam 
is  supplied  by  two  70-hp.  oil-burning  boilers.  Instead 
of  covering  the  floor  of  the  tanks  with  steam  coils  as  is 
customary,  three  sets  of  coils  were  placed  before  the 
suction  pipe.  These  have  a  heating  surface  sufficient  to 
liquefy  about  500  gal.  per  min.  The  tanks  were  equipped 
with  foam-system  fire  extinguishers. 

In  the  construction  of  the  plant  Frederic  Ewing  repre- 
sented the  Mexican  Petroleum  Co.  Ellis  &  Hauck,  of 
Providence,  were  the  engineers. 


Maintenance  cost  accounting  is  receiving  much  study 
from  highway  engineers,  because  it  is  realized  that  the 
results  of  such  cost  analysis  and  the  conclusions  drawn 
from  it  are  the  only  way  of  solving  the  problem  of  econ- 
omic roadbuilding.  Failures  in  the  past  to  arrive  at  any 
definite  conclusions  arise  from  many  causes,  but  chief  of 
these  are  a  lack  of  consistent  policy  in  road-maintenance 
methods  and  a  lack  of  serviceable  maintenance  cost 
records. 

A  serviceable  cost  account  not  only  furnishes  annual 
financial  statistics  in  detail,  such  as  are  commonly  given 
in  state  highway  reports,  but  furnishes  the  responsible 
engineers  with  working  data  throughout  the  year,  so  that 
comparisons  can  be  made  of  the  cost  of  various  types  of 
construction  and  various  maintenance  methods  for  the 
same  service. 

With  a  large  office  force  of  clerks  and  bookkeepers 
it  is  possible  to  build  up  a  great  mass  of  very  detailed 
cost  data  of  unquestioned  value  if  properly  digested  and 
used.  The  trouble  is  that  highway  engineers  are  usually 
too  busy  to  undertake  the  analysis  of  any  large  accumula- 
tion of  material,  and  hence  its  usefulness  is  often  open  to 
question.  Simplicity  and  utility  should  be  the  aims,  and 
some  practical  use  should  be  made  of  the  data  once  ac- 
cumulated. To  meet  these  ends  the  cost-keeping  system 
of  the  maintenance  division  of  the  Ohio  State  Highway 
Department  serves  admirably.  Special  effort  has  been 
made  to  eliminate  all  unnecessary  detail. 

The  first  point  considered  is  the  road  unit  to  be  used 
in  cost  keeping.  Each  through  road  is  designated  by 
name,  or  number,  and  then  further  subdivision  into  sec- 
tions of  convenient  length  is  made.  This  section  length 
is  determined  by  traffic,  geographic  conditions,  and  type 
of  pavement.    It  ranges  up  to  8  or  10  mi.  Natural 


FIG.  2.    PLAN  OF  FUEL-OIL  STORAGE  PLANT,  PROVIDENCE,  R.  I. 

features  such  as  corporation  lines,  cross-roads  or  rivers 
are  ordinarly  selected  as  section  termini. 

The  first  step  is  the  preparation  of  estimates  for  main- 
tenance and  repairs  before  the  beginning  of  each  season. 
These  estimates  are  assembled  on  blank  forms  containing 
the  following  headings :  Highway  number,  Section  num- 
ber, Length,  Type,  Nature  of  repairs  needed,  Bitumin- 
ous material  required,  Division  of  the  estimated  cost 
between  county  and  state,  and  Total  cost. 

The  elements  used  in  routine  are  the  usual  requisitions, 
the  material  bills  or  statements,  daily  post-card  reports, 
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biweekly  payrolls,  summarized  material  reports  and  final 
summaries  of  labor  and  materials  for  the  completed  job. 
Each  bill  receives  rubber-stamp  impressions  as  follows: 


M  &  R  

Co  

I.  ('  H.  No. 
Sec.  ...... 


Roadbed    $ 

Surface    $ 

Bridges  and  culverts  $ 

Equipment    % 

Superintendence   ....  $ 


Total 


Bills  Cor  all  material,  equipment,  etc.,  are  stamped, 
and  the  distribution  of  cost  is  made  at  once  in  the  field 
by  the  superintendent.  The  bills  are  then  forwarded 
in  duplicate  to  the  Highway  Department  office  and  filed. 
Triplicates  are  kept  by  the  superintendent  and  are  en- 


No. 


DAILY  REPORT  j  q  h.  No. 
Repair  of 

 Road,  Section. 


Teams 

Single 
Horses 

Supt. 
For. 

Men 

Roller 

Number 
Employed 

Total 
Hours 

1 

Rate  per 
Hour 

Kind  of 
Work  Done 


Station  to 
Station 


Cu.  or  Sq. 
Yards 


Heavy 
Earth  Workl 


3  Shoulders  | 
OS  I  and  Ditches  I 


Team 
Cost 


u  Surfacing 


Bituminous 
Work 


Hauling 


Unloading 


Culverts 
and  Bridgesl 


TOTALS 


Single 
Horse 
Cost 


Man 
Cost 


Roller 
Cost 


I 


Material  Received 


Car  Initial  and  No. 


Date. 


.19. 


Superintendent. 
Foreman. 

DAILY   WORK   CARD,   OHIO  STATE  HIGHWAY 
DEPARTMENT 

tered  on  a  final  material  record  sheet  Cor  the  entire 
section  of  road.  These  sheets  contain  the  Following  data  : 
Item  number,  Parties  furnishing  material  or  service,  Ma- 
terial received  or  service  rendered,  Date  ordered,  Car  in- 
itial and  number.  Date  delivered,  Date  unloaded.  Quan- 
tity (superintendent's  report,  company's  report),  Cost 
(unit,  total).  Date  invoice  approved.  On  the  reverse 
side  a  distribution  of  the  cost  of  each  Hem  is  made  as  on 
the  hills. 

The  daily-report  post  card  is  show  n  in  the  accompany- 
ing illustration.    On  the  reverse  side  are  the  printed  ad- 


dress and  blanks  for  the  following  entries:  Time  ar- 
rived on  work.  Quit  work,  Weather,  Remarks.  The  bi- 
weekly payroll  is  of  the  usual  type.  It  is  sent  to  the 
Eighway  Department  office  in  duplicate  and  contains  the 
signatures  and  addresses  of  the  payees. 

The  final  record  of  expenditures  for  maintenance  and 
repair  of  a  section  of  road  is  made  up  in  the  Highway 
Department  office  from  the  data  contained  in  the  payroll 
and  material  report;  the  daily  post-card  reports  and  the 
original  bills  are  the  checks.  One  side  of  the  final  cost 
sheet  is  identical  with  the  material  sheet  except  that 
the  columns  "Date  Delivered"  and  "Date  Unloaded"  are 
omitted.  On  the  reverse  side  are  the  following  four  en- 
tries, each  with  two  columns,  one  headed  "Labor"  and 
the  other  '•.Material":  Roadbed,  Surface,  Bridges,  Equip- 
ment. There  is  a  column  for  superintendence  costs  and  ■ 
one,  for  remarks.  This  summary  is  a  detail  record  in 
concrete  usable  form.  The  sheets  are  13%x81^  in.,  for 
tiling  in  a  loose-leaf  binder. 

The  heading  '-Roadbed"  is  intended  to  cover  such  opera- 
tions as  cleaning  ditches,  repairing  shoulders,  cutting 
grass,  etc.,  which  in  many  instances  are  not  separated 
from  the  maintenance  cost  for  the  pavement  proper. 
In  this  scheme  pavement  maintenance  comes  under  the 
heading  "Surface." 

The  State  Highway  Commissioner  of  Ohio  is  Clinton 
Cowen,  and  the  Deputy  Commissioner  in  charge  of  re- 
pair and  maintenance  is  A.  11.  Hinkle,  from  whom  the 
Foregoing  information  was  obtained. 

Two  Sttes^nm  SlhcD^ells        ©ime  C^at 

Opening  a  new  gravel  pit  on  the  property  of  the  At- 
wood-Davis  Sand  Co.,  of  Beloit,  Wis.,  called  for  a  through 

cut  i/2  mi-  long  aiul  38  ft-  tleeP-  Two  steam  s^ovels 
were  employed  to  bring  the  cut  to  full  width — 55  Ft. 
at  the  bottom  and  140  ft.  at  the  top.  Fig.  2  shows  a 
70-ton  Vulcan  equipped  with  a  3-yd.  dipper,  preceded 
at  the  right  by  an  18-B  Bueyrus  having  a  %-yd.  dipper. 
Both  shovels  load  the  same  hopper  cars,  as  shown  in 


FIG.  1.    A  SMALL  BUCYRUS  AND  A  70-TON  VULCAN 
LOADING  THE  SAME  CAR 
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FIG.  2.    TWO  STEAM  SHOVELS  DIGGING  GRAVEL  IN  A  3S-PT.  CUT,  ATWOOD-DAVIS  SAND  CO.,  BELOIT,  WIS. 


Fig.  1.  A  22-yd.  car  is  loaded  in  214  min.,  according 
to  the  Excavating  Engineer,  and  the  average  output  is 
45  cars  in  10  hr. 

The  revolving  shovel  has  tractor  wheels  and  stands 
on  three  5i/2xl4-ft.  timber  floats,  6  in.  thick.  The  floats 
are  blocked  up  over  the  loading  track.  While  waiting 
for  empties  the  revolving  shovel  overcasts  in  front  of 
the  larger  shovel,  in  order  to  keep  ahead  of  the  latter. 

The  cars  are  drawn  by  a  55-ton  standard-gage  loco- 
motive. The  tender  was  lengthened  to  carry  on  its 
rear  end  a  coal  bunker  having  capacity  for  two  days'  sup- 


ply for  the  shovels.  This  scheme  makes  their  operation 
as  continuous  as  desired.  The  two-shovel  arrangement 
was  planned  out  by  George  B.  Harker,  superintendent  of 
the  sand  company. 


T&M©  ®f  Feet  nm  33 
of  &  Male 

The  accompanying  table,  computed  by  N.  J.  Brady, 
Detroit,  Mich.,  can  save  a  large  total  of  time  in  railway 
and  road  calculations.  It  is  well  worth  space  in  the 
engineer's  notebook. 


Miles 
0.00 
0.01 
0  02 
0  03 
0  04 
0  05 
0.06 
0.07 
0.08 
0  09 

0. 10 
0.11 
0.12 
0. 13 
0.14 
0. 15 
0.16 
0.17 
0.18 
0.19 

0.20 
0.21 
0.22 
0.23 
0.24 
0.25 
0.26 
0.27 
0.28 
[  0.29 

0.30 
0  31 
0.32 
0.33 
0.34 
0  35 
0.36 
0.37 
0  38 
0.39 

0.40 
0.41 
0  42 
0.43 
0.44 
0  45 
0  46 
0.47 
0.48 
0.49 


0.000  0.001  0.002  0.003  0  004 


TABLE  OF  FEET  IN  DECIMALS  OF  A  MILE 


Ft. 

Ft. 

Ft, 

Ft. 

Ft. 

5 

11 

16 

21 

53 

58 

63 

69 

74 

106 

111 

116 

121 

127 

158 

164 

169 

174 

180 

211 

216 

222 

227 

232 

264 

269 

275 

280 

285 

317 

322 

327 

333 

338 

370 

375 

380 

385 

391 

422 

428 

433 

438 

444 

475 

480 

486 

491 

496 

528 

533 

539 

544 

549 

581 

586 

501 

597 

602 

634 

639 

644 

649 

055 

686 

692 

697 

702 

708 

739 

744 

750 

755 

760 

792 

797 

803 

808 

813 

845 

850 

855 

861 

866 

898 

903 

90S 

913 

919 

950 

956 

961 

906 

972 

1003 

1008 

1014 

1019 

1024 

0.005 

0  006 

0.007 

0.008 

0  009 

Ft. 

Ft. 

Ft. 

Ft. 

Ft. 

26 

32 

37 

42 

48 

79 

84 

90 

95 

100 

132 

137 

143 

148 

153 

185 

190 

195 

201 

206 

238 

243 

248 

253 

259 

290 

296 

301 

306 

312 

313 

348 

354 

359 

364 

396 

401 

407 

412 

417 

449 

454 

459 

465 

470 

502 

507 

512 

517 

523 

554 

560 

565 

570 

576 

607 

612 

618 

623 

628 

660 

605 

071 

676 

681 

713 

718 

723 

729 

734 

760 

771 

776 

781 

787 

818 

824 

829 

834 

840 

871 

870 

882 

8S7 

892 

924 

929 

935 

940 

945 

977 

982 

987 

993 

998 

1030 

1035 

1040 

1045 

1051 

1056 
1109 
1102 
1214 
1267 
1320 
1373 
1426 
1478 
1531 

1584 
1637 
1690 
1742 
1795 
1848 
1901 
1954 
2006 
2059 

2112 
2165 
2218 
2270 
2323 
2370 
2429 
2482 
2534 
2587 


1001 
1114 
1107 
1220 
1272 
1325 
1378 
1431 
1484 
1536 

1589 
1642 
1695 
1748 
1800 
1853 
1906 
1959 
2012 
2004 

2117 
2170 
2223 
2270 
2328 
2381 
2434 
2487 
2540 
2592 


1007 
1119 
1172 
1225 
1278 
1331 
1383 
1436 
1489 
1542 

1595 
1647 
1700 
1753 
1806 
1859 
1911 
1964 
2017 
2070 

2123 
2175 
2228 
2281 
2334 
2387 
2439 
2492 
2545 
2598 


1072  1077 

1125  1130 

1177  1183 

1230  1236 

1283  128S 

1336  1341 

1389  1394 

1441  1447 

1494  1500 

1547  1552 


1082  1088 

1135  1140 

1188  1193 

1241  1246 

1294  1299 

1346  1352 

1399  1404 

1452  1457 

1505  1510 

1558  1563 


1093  1098 

1146  1151 

1199  1204 

1251  1257 

1304  1309 

1357  1362 

1410  1115 

1463  1468 

1515  1521 

1508  1573 


1600 
1653 
1705 
1758 
1811 
1864 
1917 
1969 
2022 
2075 

2128 
2181 
2233 
2286 
2339 
2392 
2445 
2497 
2550 
2603 


1605 
1658 
1711 
1764 
1816 
1869 
1922 
1975 
2028 
2080 

2133 
2186 
2239 
2292 
2344 
2397 
2450 
2503 
2556 
2608 


1610 
1063 
1716 
1769 
1822 
1874 
1927 
1980 
2033 
2086 

2138 
2191 
2244 
2297 
2350 
2402 
2455 
2508 
2561 
2614 


1616 
1668 
1721 
1774 
1827 
1880 
1932 
1985 
2038 
2091 

2144 
2196 
2249 
2302 
2355 
2408 
2460 
2513 
2566 
2619 


1621 
1674 
1727 
1779 
1832 
1885 
1938 
1991 
2043 
2096 

2149 
2202 
2255 
2307 
2360 
2413 
2466 
2519 
2571 
2624 


1626 
1679 
1732 
1785 
1837 
1890 
1943 
1996 
2049 
2101 

2154 
2207 
2260 
2313 
2365 
2418 
2471 
2524 
2577 
2629 


1104 
1156 
1209 
1262 
1315 
1368 
1420 
1473 
1520 
1579 

1032 
1684 
1737 
1790 
1843 
1896 
1948 
2001 
2054 
2107 

2160 
2212 
2265 
2318 
2371 
2424 
2476 
2529 
2582 
2635 


Miles 
0.50 
0.51 
0  52 
0.53 
0  54 
0  55 
0.56 
0  57 
0.58 
0.59 

0.60 
0.61 
0  .  62 
0.03 
0.64 
0.65 
0.60 
0.07 
0.68 
0.69 

0.70 
0.71 
0.72 
0.73- 
0.74 
0  75 
0 . 70 
0  77 
0.78 
0.79 

0.80 
0  81 
0,82 
0  83 
0.84 
0.85 
0  80 
0.87 
0  88 
0.89 

0.90 
0.91 
0.92 
0.93 
0.94 
0.95 
0.96 
0.97 
0.98 
0.99 


0.000  0.001 

Ft.  Ft. 

2640  2045 

2093  2098 

2746  2751 

2798  2804 

2851  2856 

2904  2909 

2957  2962 

3010  3015 

3062  3068 

3115  3120 

3168  3173 

3221  3226 

3274  3279 

3326  3332 

3379  33S4 

3432  3437 

3485  3490 

3538  3543 

3590  3596 

3643  3648 


0.002 
Ft, 
2651 
2703 
2756 
2809 
2862 
2915 
2967 
3020 
3073 
3126 


0  003 
Ft. 
2656 
2709 
2761 
2814 
2867 
2920 
2973 
3025 
3078 
3131 


3179  3184 

3231  3237 

3284  3289 

3337  3342 

3390  3395 

3443  3448 

3495  3501 

3548  3553 

3001  3606 

3654  3659 


3696 
3749 
3802 
3854 
3907 
3960 
4013 
4006 
4118 
4171 

4224 
4277 
4330 
4382 
4435 
4488 
4.541 
4594 
4646 
4699 

4752 
4805 
4858 
4910 
4963 
5016 
5069 
5122 
5174 
5227 


3701 
3754 
3807 
3860 
3912 
3965 
4018 
4071 
4124 
4170 

4229 
4282 
4335 
43S8 
4440 
4493 
4546 
4599 
4652 
4704 

4757 
4810 
4863 
4916 
4968 
5021 
5074 
5127 
5180 
5232 


3707 
3759 
3812 
3865 
3918 
3971 
4023 
4070 
4129 
4182 

4235 
4287 
4340 
4393 
4440 
4499 
4551 
4604 
4657 
4710 

4763 
4815 
4868 
4921 
4974 
5027 
5079 
5132 
5185 
5238 


3712 
3765 
3817 
3870 
3923 
3976 
4029 
4081 
4134 
4187 

4240 
4293 
4345 
4398 
4451 
4504 
4557 
4609 
4662 
4715 


0  004 

Ft. 
2661 
2714 
2767 
2820 
2872 
2925 
2978 
3031 
3084 
3136 

3189 
3242 
3295 
3348 
3400 
3453 
3506 
3559 
3612 
3664 

3717 
3770 
3823 
3876 
3928 
3681 
4034 
4087 
4140 
4192 

4245 
4298 
4351 
4404 
4456 
4509 
4562 
4615 
4668 
4720 


4768  4773 

4S21  4826 

4873  4879 

4926  4932 

4979  4984 

5032  5037 

5085  5090 

5137  5143 

5190  5190 

5243  5248 


0.005 
Ft. 
2006 
2719 
2772 
2825 
2878 
2930 
2983 
3036 
3089 
3142 

3194 
3247 
3300 
3353 
3406 
3458 
3511 
3564 
3617 
3670 

3722 
3775 
3828 
3881 
3934 
3986 
4039 
4092 
4145 
4198 

4250 
4303 
4356 
4409 
4462 
4514 
4567 
4620 
4673 
4726 

4778 
4831 
4884 
4937 
4990 
5042 
5095 
5148 
5201 
5254 


0.006 
Ft. 
2672 
2724 
2777 
2830 
2883 
2936 
2988 
3041 
3094 
3147 

3200 
3252 
3305 
3358 
3411 
3464 
351 6 
3569 
3622 
3675 

3728 
3780 
3833 
3880 
3939 
3992 
4044 
4097 
4150 
4203 

4256 
4308 
4361 
4414 
4467 
4520 
4572 
4625 
4678 
4731 

4784 
4830 
4889 
4942 
4995 
5048 
5100 
5153 
5206 
5259 


0.007 
Ft. 
2077 
2730 
2783 
2835 
2888 
2941 
2994 
3047 
3099 
3152 


0.008 
Ft. 
2682 
2735 
2788 
2841 
2893 
2946 
2999 
3052 
3105 
3157 


3205  3210 

3258  3263 

3311  3316 

3363  3369 

3416  3421 

3469  3474 

3522  3527 

3575  3580 

3627  3633 

3680  3685 


3733 
3786 
3839 
3891 
3944 
3997 
4050 
4103 
4155 
4208 

4261 
4314 
4367 
4419 
4472 
4525 
4578 
4631 
4683 
4736 

4789 
4842 
4895 
4947 
5000 
5053 
5100 
5159 
5211 
5204 


3738 
3791 
3844 
3897 
3949 
4002 
4055 
4108 
4161 
4213 

4266 
4319 
4372 
4425 
4477 
4530 
4583 
4030 
4689 
4741 

4794 
4S47 
4900 
4953 
5005 
5058 
5111 
5164 
5217 
5269 


0.009 
Ft. 
2688 
2740 
2793 
2S46 
2899 
2952 
3004 
3057 
3110 
3164 

3216 
3268 
3321 
3374 
3427 
3480 
3532 
3585 
3638 
3691 

3744 
3796 
3849 
3902 
3955 
4008 
40(50 
4113 
4166 
4219 

4272 
4324 
4377 
4430 
4483 
4530 
4588 
4641 
4094 
4747 

4S00 
4852 
4905 
4958 
5011 
5064 
5116 
5160 
5222 
5275 
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Marking-  Through  Highway  Routes  so  that  the  stranger 
tourist  may  readily  follow  them  to  his  destination  without 

'stopping  at  every  branch  or 
crossroad  is  done  in  an  effec- 
tive but  simple  way  in  New 
Hampshire.  There  the  difficulty 
of  keeping  to  the  main  road  is 
increased  because  all  the  roads 
are  of  gravel  and  there  is  no 
pavement  to  follow.  Three 
through  routes  lead  from  the 
Massachusetts  state  line  to  the 
White  Mountain  country.  These 
are  designated  both  on  the  map 
and  on  the  ground  by  distinc- 
tive colors.  The  Merrimac  Val- 
ley road  is  shown  green,  the 
East  Side  road  orange,  and  the 
West  Side  road  blue.  This  same 
color  scheme  is  carried  out  on 
the  road.  At  every  crossroad 
or  branch  three  telephone  poles 
each  side  of  the  intersection 
are  painted  with  a  band  of  the 
color  assigned  to  the  highway, 
inclosed  in  narrower  white 
bands.  To  reassure  the  nervous 
stranger  that  he  is  still  on  the 
right  load,  even  where  there 
are  few  intersecting  roads,  the 
end  guard-rail  posts  of  each 
bridge  and  culvert  also  receive 
a  color  band.  The  same  color 
scheme  is  carried  out  at  each 
crossing  of  a  town  line,  where 
signs  like  that  shown  in  the 
accompanying  illustration  are 
erected,  the  letters  in  white  an.l 
the  background  of  the  distinc- 
tive road  color.  There  are  two 
east  and  west  through  roads 
marked  in  a  similar  manner, 
the  colors  being  red  and  brown,  respectively.  An  especially 
commendable  feature  of  the  scheme  is  that  the  routes  are 
similarly  marked  through  towns  and  villages — a  plan  which 
saves  motor  tourists  a  great  deal  of  annoyance. 

Column  Forms  with  Chain  Ties — On  the  large  cotton  ware- 
house and  terminal  now  under  construction  at  Atlanta,  Ga.,  a 
novel  method  of  holding  the  reinforced-concrete  column  forms 
is  being  used.  The  accompanying  section  through  one  of  the 
columns  will  illustrate  the  principle.     The  usual  lagging  is 


^-'Lagging 
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SHIP HIGHWAY  SIGN 


-Hook, 
/"Chain 
aboui' 
every  5 


**A  AS* 
every  lt> 


CHAIN  TIES  ON,  COLUMN  FORMS 
Chain  shown  at  walepiece;  usual  practice  is  between  wales 

spiked  to  2x4-in.  wales  spaced  every  16  in.  vertically.  These 
wales  are  held  in  place  by  vertically  placed  4x4's  centered  on 
the  wales  as  shown  and  running  the  whole  length  of  the 
column.  The  4x4-in.  sticks  in  turn  are  held  tight  by  chains, 
spaced  about  every  5  ft.,  which  are  wrapped  tight  around  the 


form  and  hooked  as  shown  to  complete  the  circuit.  Wedges 
are  then  driven  where  necessary  to  make  the  whole  form 
tight.  After  the  concrete  has  set,  the  wedges  are  driven  out 
and  the  whole  form  is  easily  loosened. 

Decimals  of  an  Acre  in  Square  Feet — Attention  has  been 
called  to  numerous  small  errors  in  the  table  of  decimals  of 
acres  in  square  feet  in  "Engineering  News,"  of  Oct.  7,  1915, 
p.  702.  The  number  of  square  feet  given  for  0.117  acre  is  5,097, 
instead  of  5,079  as  printed.  The  other  errors  are  of  1  ft. 
only  to  0.5  acre,  and  beyond  there  in  many  cases  the  error 
is  2  ft.  I!.  F.  Sperow,  of  the  Carolina,  Clinchfleld  &  Ohio  Ry., 
has  discovered  about  400  such  errors.  The  original  table  was 
computed  on  a  computing  machine  and  it  seems  probable 
there  was  some  systematic  error  of  setting. 

Kiigiiieering  Photography  lias  been  developed  to  meet 
many  special  purposes,  such  as  photosurvey ing,  and  not  the 
least  important  is  to  furnish  testimony  in  lawsuits,  etc. 
Largely  to  meet  this  latter  purpose  Geo.  A.  Seip,  a  professional 
photographer  of  Philadelphia,  has  constructed  a  camera  that 
can   be   suspended   from   a    rope   strung  across  a   street  and 


AERIAL  PHOTOGRAPH  OF  STREET  PAVEMENT  TO 
SHOW  DEFECTS 

operated  by  clockwork  in  the  camera.  The  accompanying  il- 
lustration is  from  a  photograph  of  a  street  pavement;  it  is 
intended  to  demonstrate  to  the  lay  mind  that  the  pavement  is 
mighty  poor.  Accompanying  this  photograph  were  two  en- 
largements to  bring  out  particular  features.  While  there  is 
nothing  new  in  aerial  photography,  the  scheme  of  suspending 
a  camera  on  a  rope  across  a  street  between  two  buildings  has 
some  novelty. 

Low  Bidder  Made  Mistake  hut  (iets  Contract — A  public- 
works  contract  has  just  been  awarded  in  New  York  City  to  a 
bidder  who  declared  that  he  had  made  a  mistake  in  his  figures 
and  therefore  desired  to  withdraw  his  bid  (after  opening). 
The  contract  is  for  the  installation  of  tracks  on  the  White 
Plains  Road  extension  of  the  Lenox  Ave.  subway.  The  lowest 
bidder  was  the  Coast  and  Lake  Contracting  Corporation,  at 
$53,930.50.  The  next  lowest  bidder  was  the  Southeastern  Con- 
struction and  Engineering  Corporation,  at  $101,205.86,  and  the 
other  bids  ranged  up  to  $137,290.67.  After  the  bids  had  been 
opened  the  low  bidder  advised  the  Public  Service  Commis- 
sion that  he  desired  to  withdraw,  as  he  had  made  a  mistake 
in  his  figures,  but  the  Commission,  following  its  usual  policy 
of  awarding  contracts  to  the  lowest  bidder,  made  the  award, 
so  as  to  give  the  Coast  and  Lake  Corporation  a  chance  to 
accept  or  reject  the  work. 
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To  each  and  every  one  of  its  readers  Engineering  News 
extends  its  greetings  and  good  wishes  for  the  New  Year. 

Few  engineers  in  this  country  will  feel  any  regret  over 
the  final  passing  of  the  year  1915.  One  must  go  back 
more  than  a  generation  to  find  a  year  of  harder  times  for 
those  engaged  in  civil-engineering  construction.  There 
has  been  little  complaint,  however,  for  people  have  involun- 
tarily contrasted  the  fortunate  condition  of  this  country 
with  the  conditions  prevailing  over  a  large  part  of  the 
civilized  world. 

Fortunately  the  present  business  outlook  for  the  United 
States  is  vastly  better  than  that  of  a  year  ago.  It  is  true 
that  the  unprecedented  events  of  the  war  have  often  proved 
the  predictions  of  the  wisest  economists  and  financiers 
to  be  at  fault  and  that  the  revolutionary  changes  which 
seem  to  be  ahead  of  us  are  so  many  and  so  complex 
that  no  conservative  man  is  willing  to'  make  any  definite 
prediction  as  to  the  conditions  which  will  prevail  very  far 
in  the  future.  The  immediate  outlook,  however,  is  for  a 
period  of  business  prosperity  and  activity  such  as  the 
United  States  has  not  known  for  many  years,  and  many 
lines  of  wholesale  and  retail  trade  and  certain  industries 
such  as  iron  and  steel  production  are  already  in  the  midst 
of  a  boom  period. 

This  revival  of  general  business  has  already  had  a 
marked  influence  in  stimulating  work  in  various  fields 
of  civil-engineering  construction.  There  is  no  longer  dif- 
ficulty in  finding  money  to  finance  new  enterprises  of  real 
merit.  The  restoration  of  confidence  in  the  banking  and 
investment  community  has  been  a  notable  feature  of  the 
past  six  months  and  is  one  of  the  most  favorable  indica- 
tions that  1916  will  be  a  far  better  year  for  engineers  than 
was  the  year  just  closing. 

It  is  worth  emphasis  in  this  connection  that  the  engi- 
neers who  will  profit  most  from  the  revival  of  engi- 
neering activity  will  be  those  who  have  kept  themselves 
abreast  of  the  times  and  are  able  to  meet  the  changing 
conditions  and  demands  in  the  field  of  engineering  ser- 
vice. During  the  trying  year  now  closing  there  has 
been  more  emphasis  than  ever  before  upon  the  need  for 
efficiency  in  the  conduct  of  engineering  operations. 
_  With  all  the  exaggerations  in  connection  with  the  effi- 
ciency movement  and  with  all  the  drawbacks  due  to  the 
work  done  by  some  of  the  amateur  efficiency  experts,  there 
can  be  no  doubt  that  real  efficiency  in  the  conduct' of  all 
productive  enterprises  is  better  understood  and  appre- 
ciated than  ever  before. 

The  engineer  or  the  constructor  who  fails  to  keep  him- 
self well  posted  on  the  improvements  continually  being 
made  in  his  field  of  work  and  on  the  relation  of  his  work 
to  other  fields  of  industrial  and  economic  activity  is  very 
apt  to  find  himself  beaten  in  the  race  of  competition  by 
some  better-equipped  rival.  The  better  the  service  that 
the  engineering  profession  can  render  to  the  public,  the 
better  in  the  long  run  will  be  its  chances  for  continued 
and  profitable  employment. 


Why  should  there  be  two  separate  national  organizations 
of  highway  engineers,  each  holding  an  annual  convention 
to  which  all  highway  engineers  the  country  over  are  in- 
vited and  to  which  all  manufacturers  of  highway  sup- 
plies and  machinery  are  urged  to  bring  exhibits?  The 
question  has  been  asked  with  increasing  emphasis  during 
the  last  three  or  four  years  by  highway  engineers  all  over 
the  country,  who  would  like  to  attend  one  convention  a 
year  at  which  the  leading  men  of  the  industry  were  as- 
sembled, but  who  cannot  and  will  not  afford  the  time 
and  expense  necessary  to  attend  two.    The  question  has 
been  asked  with  even  greater  emphasis  by  the  firms  deal- 
ing in  highway  supplies  and  machinery,  many  of  whom 
have  declared  that  they  will  no  longer  undergo  the  heavy 
expense  of  making  exhibits  at  the  conventions  of  two  rival 
associations  covering  the  same  field.    Practically  the  same 
group  of  men  visits  the  two  conventions,  and  this  expense 
is  doubled  and  attendance  duplicated. 

At  the  time  the  American  Road  Builders'  Association 
was  organized  a  number  of  prominent  engineers  gave  it 
their  active  support  in  the  belief  that  the  older  organiza- 
tion, the  American  Highway  Association,  was  giving  too 
much  prominence  to  the  political  end  of  the  good-roads 
movement  and  was  in  danger  of  becoming  an  organization 
whose  chief  aim  would  be  to  secure  Federal  appropriations 
for  road  construction. 

That  danger,  if  it  existed,  long  since  passed  away.  Each 
of  these  societies  has  come  to  be  primarily  an  organization 
of  engineers  and  others  actively  engaged  in  road  construc- 
tion. These  are  the  men  who  constitute  the  strength  of 
each  organization,  and  it  is  the  papers  and  discussions 
from  these  men  that  give  standing  to  the  meetings  of  each 
society.  Papers  read  before  one  society  deal  with  the  same 
subjects  as  those  read  before  the  other,  and  often  are 
written  by  the  same  authors.  The  exhibits  of  road  machin- 
ery and  supplies,  which  form  one  of  the  most  important 
features  of  the  annual  convention,  are  practically  identical 
at  each  meeting. 

Why,  then,  should  the  highway  engineers  and  the  high- 
way industry  continue  to  support  two  rival  associations, 
covering  practically  the  same  field?  Why  should  there 
not  be  one  strong  association,  with  such  standing  that  its 
work  would  have  the  same  authority  as  that  of  the  So- 
ciety for  Testing  Materials  or  the  Automobile  Engineers' 
Society  ? 

These  are  the  questions  which  confront  the  officers  of 
the  two  societies,  and  it  remains  to  be  seen  how  they  will 
solve  the  problem.  What  seemed  to  some  like  an  initial 
step  toward  cooperation  was  taken  last  fall  when  the  two 
organizations  agreed  to  hold  an  "International  Highway 
Congress"  at  Oakland,  Calif.,  in  September,  under  the 
joint  authority  of  the  two.  It  has  developed,  however, 
that  the  cooperation  in  the  Oakland  meeting  was  not 
meant  to  establish  a  precedent  for  future  meetings.  Fur- 
ther, the  Oakland  meeting  was  so  nearly  a  failure  that 
it  gave  little  encouragement  that  joint  conduct  of  meet- 
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ings,  with  the  two  associations  continuing  their  indepen- 
dent existence,  was  a  good  solution  of  the  problem. 

.Another  attempt  of  this  sort,  however,  is  now  being 
made.  The  board  of  directors  of  the  American  Road 
Builders'  Association  at  a  special  meeting  on  Dec.  16  de- 
cided to  hold  a  convention  in  Pittsburgh,  beginning  Feb. 
28,  and  held  out  a  small  olive  branch  to  the  rival  associa- 
tion, inviting  it  to  hold  its  convention  at  the  same  time 
and  place,  the  program  of  the  two  conventions  to  be  ar- 
ranged by  a  joint  committee  of  the  two  associations.  At 
the  same  time  the  directors  declared  that  consolidation 
of  the  two  associations  is  "inexpedient"  at  the  present 
time  and  that  the  holding  of  a  joint  convention  is  imprac- 
ticable. What  response  the  American  Highway  Associa- 
tion will  make  to  this  invitation  remains  to  be  seen,  but 
it  appears  extremely  doubtful  whether  it  will  consent  to 
have  the  time  and  place  of  its  annual  convention  fixed 
by  the  rival  association. 

One  hears  no  very  urgent  demand  for  the  holding  of  a 
national  meeting  of  highway  engineers  of  all  classes  at 
the  date  proposed.  The  highway  engineers  of  New  Eng- 
land have  just  attended,  in  very  considerable  numbers, 
an  "International  Road  Congress"  at  Worcester,  which 
was  engineered  by  the  Worcester  Chamber  of  Commerce. 
In  Chicago,  on  Feb.  16  to  18,  there  is  to  be  held  a  second 
national  conference  on  concrete-road  construction,  a  meet- 
ing which,  while  devoted  to  one  specific  class  of  roadwork, 
promises  to  attract  a  large  attendance  and  to  perform  a 
very  useful  work. 

The  situation  is  one  which  admits  of  no  halfway  meas- 
ures. There  is  need  of  a  strong,  influential,  national  engi- 
neering organization  devoted  to  highway  construction  and 
maintenance.  Such  an  organization  can  be  made  powerful 
and  prosperous,  and  room  can  be  found  in  it  for  men 
who  are  interested  in  all  the  different  aspects  of  highway 
construction.  It  need  not  be  an  organization  merely 
of  engineers.  But  there  is  not  room  for  two  rival  organi- 
zations in  this  field.  Those  who  are  appealed  to  for  finan- 
cial and  technical  support  are  ready  to  exclaim,  "A  plague 
on  both  your  houses  !"  It  is  time  that  personal  differences 
and  preferences  were  put  one  side;  and  while  these  past 
differences  are  doubtless  too  great  to  permit  either  associa- 
tion to  commit  hara-kiri  for  the  benefit  of  the  other,  it 
ought  to  be  possible  to  organize  a  new  association  on 
proper  lines  with  independent  officers  in  no  way  tied  up  to 
the  rivalries  of  the  past  and  have  the  two  old  associations 
bequeath  to  it  all  their  possessions  and  wind  up  their 
existence.  Any  measure  less  radical  seems  little  likely  to 
succeed. 

A  S!ffi\Miag°Fuainid  BelUasnoia 

If  a  utility  company  is  to  recover  the  loss  of  capital 
caused  by  the  depreciation  of  its  plant,  the  customers 
must  pay  for  it  in  the  rates  charged  them  for  service. 
This  is  clear;  it  is  equally  obvious  that  there  is  no 
way  to  lessen  the  amount  which  the  customers  must  pay — 
if  the  company  recovers  the  loss  in  full.  Yet  many  peo- 
ple, including  such  an  eminent  man  as  the  respected 
Halford  Erickson,  of  the  Wisconsin  Commission,  claim 
there  is  a  way  in  which  this  miracle  has  been  and  can  be 
accomplished. 

Now  there  are  two  general  types  of  plans  followed  in 
this  country  in  extracting  indemnity  for  depreciation 
out  of  the  customer's  pocket.    First,  there  are  the  direct- 


repayment,  or  "straight-line,"  schemes  which  aim  directly 
to  repay  the  company  for  the  actual  annual  loss  in  im- 
paired capital.  The  second,  or  "sinking-fund,"  group  of 
plans  takes  out  of  earnings  an  annuity  which  would,  if 
put  into  a  true  accumulating  sinking  fund,  equal  the  cost 
of  the  depreciating  property  when  discarded.  Since  ob- 
viously reimbursement  for  depreciation  can  come  only 
from  the  customers,  if  both  of  these  plans  really  do 
cover  the  depreciation  loss,  either  one  must  cost  the 
customers  the  same  as  the  other.  Claiming  that  one  plan 
is  cheaper  than  the  other  is  only  doing  a  trick  in  words 
or  in  bookkeeping. 

We  may  see  what  the  trick  is  from  a  few  of  Mr.  Erick- 
son's  remarks  in  a  paper  before  the  recent  Philadelphia 
Valuation  Conference  (noted  in  Engineering  News,  Nov. 
18,  1915)  : 

Without  going  into  details,  it  can  be  said  that  the  sinking- 
fund  method  employs  a  more  efficient  use  of  the  reserve  [than 
the  straight-line  plan].  Because  of  such  use,  the  amount  the 
consumers  will  have  to  contribute  to  cover  depreciation  is 
less  than  under  the  straight-line  method. 

Where  the  amounts  so  provided  have  been  used  for  neces- 
sary and  proper  renewals  and  for  the  accumulation  of  a 
reserve  for  covering  the  accrued  depreciation  of  the  property 
still  in  use,  no  reduction  from  the  cost  new,  because  of  depre- 
ciation, should  be  made  in  determining  the  fair  value  for  rate 
making  and  certain  other  purposes. 

All  that  Mr.  Erickson  and  others  do  is  to  ask  the  cus- 
tomer to  pay  more  for  interest  on  capital  and  less  for 
depreciation.  The  total  is  unchanged.  The  "sinking- 
fund"  annuity  is  less  than  the  actual  annual  depreciation 
loss,  and  the  discrepancy  is  recovered  in  interest  on  a 
plant  value  larger  than  the  actual  present  figures.  This 
interest  they  do  not  recognize  as  part  of  the  deprecia- 
tion indemnity. 

If  the  matter  ended  there,  this  use  of  the  sinking- 
fund  computations  would  harm  no  one.  But  the  United 
States  Supreme  Court  has  ruled  (City  of  Knoxville  vs. 
Knoxville  Water  Co.,  29  Sup.  Ct.  Rep.  148)  that  the 
company  each  year  is  entitled  to  recover  a  dollar,  above 
interest  and  profits,  for  each  dollar  by  which  the  plant 
that  year  has  lost  value  in  service,  while  present  (de- 
preciated) value  must  be  the  basis  of  rates.  It  is  im- 
mediately seen  how  Mr.  Erickson's  views  run  counter  to 
the  court's  dictum  in  that  he  does  not  openly  year  by 
year  give  a  company  ample  indemnity  for  depreciation 
losses,  and  in  that  he  includes  a  nonexistent  and  lost 
element  in  the  value  of  the  plant.  It  would  clarify  all 
our  ideas  if  we  abandoned  sinking-fund  talk  and  stuck 
to  the  simpler  direct  annual  repayment  plans  for  comput- 
ing the  customer's  burden. 

The  objection  that  many  have  held  against  straight- 
line  or  direct-repayment  plans  of  handling  depreciation 
reimbursement  has  been  that  the  early  repayments  were 
larger  than  the  real  depreciation  and  in  the  later  years 
smaller.  But  the  direct-repayment  plan  can  be  handled 
so  that  depreciation  and  the  repayment  therefor  go  hand 
in  hand.  That  was  done  a  few  years  ago  by  Frederic 
P.  Stearns  when  he  developed  his  "equal-annual-payment" 
plan  (described  in  Engineering  News,  Feb.  12,  1914, 
p.  350).  Briefly  stated,  each  annual  compensation  is 
made  numerically  equal  to  a  hypothetical  sinking-fund 
annuity  plus  the  interest  accretion  of  a  hypothetical  re- 
serve fund.  The  customers  are  loaded  with  exactly  the 
same  costs  as  under  the  procedure  indicated  by  Mr. 
Erickson,  but  everything  is  correctly  labeled,  delusions 
are  dissipated,  and  the  law  is  entirely  satisfied. 
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Scarcely  anyone  doubts  that  the  policy  of  railway  regu- 
lation by  governmental  authority  is  here  to  stay.  Every- 
one agrees,  likewise,  that  in  the  interest  of  both  the  public 
and  the  owners  of  the  railways,  and  of  those  who  hold 
the  stocks  and  bonds,  government  regulation  should  be 
honest,  intelligent  and  effective.  To  carry  out  the  policy 
of  Federal  railway  regulation,  Congress  has  given  to 
seven  men,  constituting  the  Interstate  Commerce  Com- 
mission, authority  over  the  operations  of  about  250,000 
mi.  of  interstate  railways.  Congress  has  further  speci- 
fied in  connection  with  these  railways  detail  duties  for 
the  commission  which  are  beyond  the  physical  ability  of 
any  seven  men  not  gifted  with  superhuman  powers  to 
perform  efficiently  and  intelligently. 

In  its  annual  report  just  issued  the  commission  de- 
clares that  the  variety  and  volume  of  the  work  already 
laid  upon  it  make  necessary  an  early  enlargement  of  its 
membership  and  legal  authority  to  take  final  action 
through  subdivisions  of  its  membership,  of  course  under 
the  general  authority  of  the  commission  as  a  whole.  Bills 
to  effect  this  have  already  been  introduced  in  Congress, 
and  the  subject  is  one  of  pressing  public  importance. 

As  is  well  known,  the  commission  is  compelled  by  law 
to  be  both  an  executive  and  a  judicial  body.  As  a  ju- 
dicial body  it  has  to  hold  hearings  and  render  decisions. 
Some  idea  of  the  volume  of  this  work  may  be  gained  from 
the  statement  that  the  commission  has  during  the  year 
conducted  1,543  hearings,  in  which  200,438  pages  of  tes- 
timony were  taken;  198  of  these  cases  were  orally  ar- 
gued, consuming  103  days  in  sittings. 

While  the  commission,  in  order  to  handle  this  vast 
mass  of  judicial  work,  employs  a  force  of  examiners, 
somewhat  as  the  judges  of  the  Federal  Court  assign  mas- 
ters to  hold  hearings  and  render  reports,  the  decisions 
must- of  course  be  rendered  by  the  commission  itself;  and 
on  these  decisions  hang  many  great  commercial  interests. 
The  commission  also  acts  in  a  judicial  capacity  in  con- 
ducting investigations,  many  of  which  are  exceedingly 
complicated  and  involved.  They  require  a  great  deal  of 
time  and  effort  in  order  that  justice  shall  be  done. 

The  commission  receives  and  files  all  railway  rate  sched- 
ules, something  like  150,000  being  filed  in  the  year  just 
closed.  It  has  jurisdiction  over  the  standard  classifica- 
tion of  freight  and  over  the  operations  of  express  com- 
panies. An  entire  division  under  the  commission  is 
engaged  in  the  search  for  violations  of  the  laws  which 
the  commission  was  created  to  enforce.  The  legal  divi- 
sion has  charge  of  all  the  cases  in  which  the  commission 
appears  as  a  party.  The  commission  has  control  of  the 
accounting  systems  of  the  railways;  it  collects  and  com- 
piles the  official  statistics  of  railway  operations;  it  con- 
ducts investigations  of  important  train  accidents  to 
determine  their  causes;  it  investigates  safety  devices  of 
various  sorts ;  it  examines  periodically  all  the  locomotives 
m  the  United  States  to  determine  their  safety  for  opera- 
tion. The  immense  task  of  valuing  all  the  railways  in  the 
United  States  is  in  its  charge. 

The  responsibility  for  the  conduct  of  all  this  work  is 
laid  upon  the  shoulders  of  seven  men,  who,  it  may  be 
noted,  receive  a  total  compensation  of  $70,000  per  an- 
num—a sum  no  larger  than  is  paid  as  a  salary  to  the 
president  of  a  single. rail  way  corporation,  who  is  in  charge 


of  operations  not  a  twentieth  part  the  extent  of  those 
over  which  the  commission  holds  jurisdiction,  and  with 
very  much  smaller  powers. 

It  is  probably  not  to  be  expected  that  Congress  will 
increase  the  salaries  of  the  Interstate  Commerce  Com- 
missioners to  correspond  to  what  men  would  receive  for 
equally  great  responsibilities  in  private  business.  It 
ought  at  least,  however,  to  revise  the  salary  schedule  and 
bring  it  up  to  the  mark  set  by  Justice  Hughes  when  as 
the  governor  of  New  York  he  fixed  the  salary  of  the 
Public  Service  Commissioners  in  that  state  at  $15,000 
per  annum.  Such  a  rate  of  compensation,  in  view  of 
the  change  in  the  value  of  the  dollar  that  has  taken  place 
and  the  increase  in  the  cost  of  living,  would  be  no  higher 
salary  than  the  $10,000  rate  that  was  fixed  when  the 
Interstate  Commerce  Commission  was  created  in  1887. 

But  more  important  than  an  increase  of  salary  is  the 
reorganization  of  the  commission  on  broad  and  intelli- 
gent lines  and  in  a  manner  that  will  enable  it  to  dis- 
charge its  duties  efficiently.  The  way  is  open  for  such 
a  reorganization  now,  through  the  changed  attitude  of 
railway  officers  toward  the  commission.  In  place  of  the 
antagonism  and  opposition  to  government  control  which 
the  railways  maintained  during  the  first  20  years  or  so 
of  the  commission's  existence,  there  is  now  full  acquies- 
cence in  the  idea  that  railway  regulation  through  com- 
missions is  here  to  stay.  With  this  established  there 
ought  to  be  no  dissent  from  the  proposition  that  an  or- 
ganization of  able  men  adequate  to  deal  with  the  great 
task  ought  to  be  created. 

The  worst  bridge  accident  for  some  years,  the  Spokane 
collapse,  presents  unexpected  fact  and  unexpected  theory. 
During  a  generation  at  least  no  failure  by  breaking  of 
eye-bars  has  been  recorded.  The  few  tension  failures  of 
recent  times  were  all  complicated  by  large  bending  stresses,, 
as  for  example  the  alarming  breakage  of  suspender  rods 
m  the  Brooklyn  Bridge  14  yr.  ago.  The  Spokane  failure 
is  therefore  startlingly  new  even  in  its  main  fact.  Still 
more  startling  is  the  fact  that  the  break  occurred  at  very 
low  stress— not  much  over  16,000  lb.  per  sq.in.  even  if 
one  bar  carried  the  entire  stress.  Finally  the  fact  that 
short  crystalline  breaks  are  in  evidence  is  a  complete 
surprise. 

Four  engineers  in  reporti  jg  on  the  case  blame  the  break 
on  "granulation"  of  the  cars  ;  they  do  not  state  what 
caused  the  "granulation/'  Another  engineer,  testifying 
at  the  inquest,  spoke  of  "fatigue"— that  ancient  bugbear 
of  bridge  engineering.  Just  this  year  the  reconstruction 
of  the  New  York  elevated  railways  gives  special  oppor- 
tunity to  point  out  that  the  thousands  of  tons  of  iron 
and  steel  in  that  structure  have  stood  25  to  35  yr.  with  a 
history  of  stress-repetition,  vibration  and  impact  probably 
unparalleled  in  the  history  of  iron  construction.  They 
have  never  showed  any  "fatigue"  effects,  or  "crystalliza- 
tion." Most  of  the  old  metal  is  being  continued  in 
service  in  the  rebuilt  structure,  and  without  doubt  is 
as  good  as  it  was  at  the  start. 

"Fatigue  crystallization"  is  properly  obsolete.  But 
damage  to  internal  structure  of  metal  by  wrong  heat- 
treatment,  and  under  certain  conditions  by  mechanical 
violence,  is  a  reality  that  needs  to  come  under  closer 
scrutiny  than  it  has  in  the  past. 


1284 


ENGINEERING  NEWS 


Vol.  74>  No.  27 


UiiiiiiiiiiiiuiiiiiiiiiiiiiiiuiiiiiiiiiiiiniiiiM^ 


liiiuigni  mi  m  iiiiiiiii  i  i  ii  ii  mil  iii  ii  in  mi  iiiiini  mi  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini  in  ii  ran 


Pap©  w&  IL&m  Aiag©l@s 

Sir — I  was  much  interested  in  your  editorial  article  of 
Nov.  25,  1915,  on  cement  pipe  joints,  commenting  on  the 
paper  on  the  same  subject  appearing  among  the  regular 
subjects  in  the  same  issue.  In  connection  therewith  I 
would  call  your  attention  to  Engineering  News  of  Dec. 
8,  1904,  in  which  appears  a  lengthy  communication  from 
the  late  James  D.  Schuyler  on  the  same  subject,  dealing 
with  some  of  our  experiences  in  the  water-works  of  the 
City  of  Los  Angeles,  as  well  as  in  the  Southwest  gener- 
ally. 

It  has  been  our  universal  practice  for  more  than  20 
years  in  the  water-works  of  the  City  of  Los  Angeles  to 
lay  cast-iron  pipe  with  cement  joints;  indeed  a  few  of 
our  largest  steel  lines  also,  not  alone  for  reasons  of  econ- 
omy, but  because  as  a  matter  of  fact  we  got  a  better 
joint  and  strange  as  it  may  seem,  fully  as  flexible  a  joint 
as  we  obtained  with  lead.  We  do  not  claim,  however, 
that  the  idea  originated  with  us,  as  it  was  the  common 
practice  in  the  older  water-works,  where  cement-lined 
pipes  were  used,  to  join  them  with  sleeve  joints  having 
cement  packing. 

The  water-works  of  the  City  of  Los  Angeles  were  begun 
in  1868,  and  the  writer  found  the  bell  end  gates  packed 
with  cement  inserted  in  the  8-in.  cast-iron  line  that  orig- 
inally  formed  the  trunk  line  for  the  city  supply.  It  is 
the  writer's  opinion  that  there  is  no  limit  of  pressure 
within  the  ordinary  strength  of  cast-iron  pipe  itself  pre- 
cluding the  use  of  cement  joints. 

In  1895  the  water-works  department  of  Los  Angeles 
laid  on  Hoover  St.  a  30-in.  line  of  cast-iron  pipe  that 
subsequently  had  to  be  lowered  at  three  different  points 
for  distances  ranging  from  200  to  800  ft.  in  length  to 
accommodate  the  street  grade.  At  one  of  these  places  the 
pipe  was  lowered  nearly  7  ft.  at  its  maximum  point  of 
displacement,  and  this  was  done  without  cutting  a  single 
joint.  Although  the  pipe  wabbled  considerably  out  of 
alignment  in  the  operation,  the  seeping  leaks  caused  by 
the  movement  all  took  up  automatically  without  further 
attention. 

I  also  read  with  a  great  deal  of  interest  the  contribu- 
tion of  K.  S.  Lord,  in  the  same  issue  of  your  valuable 
journal,  on  the  subject  of  wrought-iron  pipe  couplings, 
and  would  say  that  I  have  made  extensive  use  both  of 
the  Dresser  and  the  Dayton  coupling  and  am  firmly  con- 
vinced of  their  merit  over  threaded  pipe.  The  most  noted 
instance  of  this  type  of  coupling  in  the  writer's  prac- 
tice was  in  the  penstock  line  of  the  Upper  Division  Creek 
power  plant  of  the  Los  Angeles  aqueduct.  This  line  was 
15  in.  in  diameter,  of  plain-end  lap-welded  pipe,  coup- 
ling together  with  the  type  of  Dayton  coupling  shown 
at  Fig.  16  of  Mr.  Lord's  article.  We  made  a  marked  de- 
parture, however,  from  the  ordinary  method  of  using  the 
coupling.  Before  inserting  the  triangular-section  gasket, 
neat  cement  mortar  was  rubbed  into  the  joint  clear  around 


the  pipe  in  the  position  to  be  occupied  by  the  gasket, 
after  which  the  gasket  was  pulled  home  in  the  regular 
way. 

This  line  has  a  head  at  its  lower  end  of  1,266  ft.,  and 
the  wrought-iron  pipe  terminates  at  its  upper  end  in  a 
riveted  sheet-steel  pipe  at  a  point  where  the  head  is  about 
400  ft.  These  joints  were  absolutely  tight,  not  one  of 
them  ever  showing  the  least  seep ;  and  I  am  firmly  con- 
vinced that  there  is  great  merit  in  the  use  of  cement  in 
this  connection.  This  pipe  line  has  been  under  this  con- 
stant head  since  1908,  seven  years. 

Eecently  a  12-in.  line  for  natural  gas  coming  into  Los 
Angeles  from  the  Kern  River  field  required  the  removal 
'  of  the  Dayton  couplings,  due  to  some  form  of  carboniza- 
tion and  destruction  of  the  rubber  gasket.  I  firmly  be- 
lieve that  if  cement  had  been  used  in  these  joints  in 
the  manner  above  indicated,  no  such  trouble  would  have 
been  experienced,  as  the  cement  mortar  would  have  pro- 
tected the  rubber  from  contact  with  the  injurious  elements 
in  the  gas.  William  Muli-iolland, 

Chief  Engineer,  Bureau  of  Water-Works. 

Los  Angeles,  Calif.,  Nov.  30,  1915. 

[The  article  referred  to  in  Engineering  News  of  Dec. 
8,  1904,  gives  a  large  amount  of  valuable  information  as 
to  the  history  of  cement  joints  for  pipe  and  experience 
with  them. — Editor.] 

38 

Problem  im  S^Ttimg  Aggregate 

Sir — In  supplying  graded  aggregate  for  concrete  to 
the  several  contractors  on  the  85-mi.  aqueduct  work,  the 
Greater  Winnipeg  Water  District  has  operated  for  the 
past  year  a  gravel-screening,  crushing  and  mixing  plant 
located  at  mile  31.  In  this  plant  the  material  is  screened 
into  fine,  intermediate  and  coarse  (2%-in.)  grades,  pass- 
ing directly  into  bins,  from  which  it  is  fed  through  bottom 
hoppers  in  definite  proportions  to  a  mixing  belt.  The 
remixed  material  is  then  elevated  and  distributed  by  means 
of  a  belt  conveyor  into  storage  bins  located  over  a  loading 
track.  From  these  storage  bins  the  graded  aggregate  is 
loaded  directly  into  20-yd.  air-dump  cars  and  hauled 
along  the  District  Eailway  to  the  various  contractors'  re- 
ceiving platforms. 

In  the  operation  of  this  plant  we  have  encountered  a 
difficulty  that  we  have  been  unable  as  yet  to  overcome,  and 
it  may  be  that  the  experience  of  some  of  your  readers  may 
help  us  in  this  regard.  The  trouble  has  been  that  when 
the  mixed  aggregate  is  dumped  from  the  conveyor  belt 
into  the  storage  bins  it  naturally  cones  up  and  segregates, 
the  fine  material  staying  in  the  center  and  the  coarse  roll- 
ing to  the  outside,  with  the  result  that  when  the  bins  are 
emptied  the  material  fed  is  far  from  being  uniformly 
graded.  We  have  tried  out  baffles  and  a  telescopic  chute, 
which  is  drawn  up  as  the  bin  is  filled,  but  any  method  we 
have  as  yet  devised  has  not  been  satisfactory.  During 
the  past  season  we  loaded  the  cars  by  chuting  the  material 
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directly  from  the  conveyor  belt  over  the  bins,  but  this 
method  depriving  us  of  the  use  of  any  storage  capacity. 

I  shall  be.  glad  to  hear  if  any  of  your  readers  have 
experienced  this  difficulty,  and  if  they  have  been  able  to 
overcome  it  in  a  satisfactory  manner.       M.  V.  Sauer 
Engineer  of  Design,  Greater  Winnipeg  Water  District. 
Winnipeg,  Man.,  Dec.  13,  1915. 

Wi 

JLzgfoitnmg  a  Ftms©  witH  a  F^s© 

Sir— While  not  wishing  to  prolong  the  discussion  on 
the  best  way  to  ignite  a  blasting  fuse,  I  have  a  method 
that  I  should  like  to  get  on  record. 

First  the  fuses  are  arranged  so  that  their  cut  ends 
project  upward.    This  may  be  done  by  coiling  them  in  a 


HOW  L.  B.  CAIN  LIGHTS  BLASTING  FUSES 

loose  knot.    Next,  the  ends  are  split  for  about  %  in 
exposing  the  powder.    A  piece  of  fuse  half  as  long  as 
the  shortest  to  be  fired  is  notched  as  is  shown  in  the 
diagram.    The  spitter  is  then  lighted  and  the  fuses  of 
the  charge  are  ignited  from  the  successive  notches. 

The  reason  for  making  the  spitter  one-half  the  length 
of  the  shortest  fuse  is  to  give  a  gage  on  the  time  since 
the  first  fuse  was  lighted.  Fuse  as  it  is  manufactured 
today  is  very  uniform  in  its  time  of  burning,  so  that  a 
glance  at  the  spitter  will  give  a  definite  idea  of  the 
length  burned  on  the  first  fuse.  It  is  well  not  to  stay 
longer  than  the  time  required  to  burn  one-half  the  length 
oi  the  first  fuse,  but  of  course  this  depends  on  condi- 
tions and  the  length  of  fuse  being  used. 

This  method  will  be  found  to  be  both  rapid  and  con- 
venient.   One  man  can  spit,  under  normal  conditions 


18  or  20  fuses  in  less  than  one  minute  when  the  holes 
are  not  scattered  too  far  apart. 

T  agree  with  Mr.  Martin  that  short  fuses  are  mis- 
placed economy.  Louis  B.  Cain. 

Department  of  Public  Works,  Honolulu,  T.  H 
Nov.  5,  1915. 


Sir— Injecting  my  little  piece  into  the  discussion  re- 
garding the  different  methods  of  lighting  blasting  fuses, 
I  will  say  that  I  have  had  marked  success  in  lighting 
them  with  a  piece  of  hardwood— preferably  oak— about 
1  in.  in  diameter  and  1  ft.  long,  that  has  been  put  into 
a  fire  until  the  end  is  a  live  coal.  I  notch  the  end  of  the 
fuses  and  place  a  pinch  of  dynamite  therein.  The  fuse  is 
ignited  as  soon  as  the  firebrand  comes  in  contact  with  it. 
I  have  lighted  as  many  as  15  charges  bv  this  method' 
Santa  Paula,  Calif.,  Dec.  9,  1915.       I.  J.  Grundel 


Sir— A  year  ago  when  in  Youngstown,  Ohio,  my  at- 
tention was  called  to  a  peculiar  condition  existing  on 
the  Market  St.  bridge,  which  spans  the  Mahoning  River 
valley.  The  bridge  is  a  steel  structure  and  is  about  2,000 
ft.  long.  About  midway  of  its  length  and  about  30  ft. 
east  of  it  is  located  the  general  office  of  the  Republic 
Iron  and  Steel  Co.  This  is  a  brick  and  iron  building 
rising  from  the  valley  below  the  bridge,  and  access  on  a 
level  with  the  .Market  St.  bridge  is  had  by  an  iron  foot 
bridge  about  6  ft.  wide.  The  guard  rail  at  the  top 
(A  m  the  views)  is  secured  to  the  rail  of  the  main  bridge 
by  a  single  piece  of  %xiy2-m.  steel  (marked  C)  fastened 
with  a  %-in.  bolt. 

Now  the  peculiar,  feature  of  this  bridge  to  which  the 
writer's  attention  was  called  is  this:  The  %-in.  bolt  re- 
ferred to  (marked  B)  is  at  all  times  warm,  in  fact  so 
warm  that  the  hand  can  remain  in  contact  but  for  a 
moment.  This  phenomenon  is  known  to  almost  every- 
body who  has  occasion  to  use  the  bridge  and  is  shown 
to  visitors  as  a  curiosity. 

When  asked  the  probable  cause  of  this  heating,  by- 
passers  invariably  stated  that  it  was  due  to  the  vibra- 
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tion  of  the  bridge,  causing  friction  between  the  tightly 
drawn-up  bolts  and  the  rail.  The  hot  bolt  has  also  been 
featured  in  one  of  the  local  papers,  and  vibration  was 
given  as  cause  of  the  heating. 

A  little  thought  will  make  it  readily  apparent  that 
this  could  not  be  the  cause.  A  bolt  of  that  size  could 
not  continue  to  maintain  such  a  tight  contact  as  would 
be  necessary  to  generate  through  friction  such  great  heat 
as  is  present.  I  therefore  concluded  that  the  only  other 
cause  of  the  heating  would  be  stray  currents  from  the 
railway  tracks  crossing  the  bridge.     Not  having  any 
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FIG.  1.   STEEL  AND  CONCRETE  ARCH  DESIGN  FOR  NORMANSKILL  VIADUCT 


means  at  hand  at  the  time  for  determining  this,  I  de- 
cided to  do  it  at  the  first  opportunity.  Having  occasion 
to  visit  Youngstown  a  week  later,  I  came  prepared  with 


a  coarse  file  and  low-reading  portable  voltmeter.  After 
cleaning  the  bolt  head  with  the  file  and  filing  a  clean 
spot  on  the  %xl!/>-in.  bar  and  applying  the  voltmeter 
leads,  a  deflection  of  1  volt  was  read.  This  varied  from 
0.8  to  1.2  volts,  the  highest  reading  being  secured  when 
trolley  cars  were  passing  at  that  point. 

Lack  of  time  did  not  permit  me  to  make  any  more 
extensive  tests  to  determine  the  amount  of  current  flow- 
ing through  the  %xl%-in.  bar,  which  undoubtedly  was 
considerable,  judging  from  the  amount  of  heat  developed 
in  it.  A  letter  received  Dec.  4,  1915,  states  that  the  bolt 
is  still  hot.  Any  further  information  that  readers 
in  Youngstown  may  be  able  to  furnish  regarding 
this  would  undoubtedly  be  of  interest. 
Cleveland,  Ohio,  Dec.  16,  1915.       P.  Justus. 


§>©c®in\<dl  P®p®E<o>peim  (CsiS© 

Sir — A  steel  highway  bridge,  or  viaduct,  of  pleas- 
ing design  has  just  been  completed  near  Albany, 
N.  Y.,  to  carry  a  boulevard  across  Normanskill 
Creek,  which  at  the  site  of  this  structure  traverses  a 
beautiful  gorge  on  its  way  to  the  Hudson  River.  The 
structure  and  topography  of  its  site  are 
quite  similar  to  the  Popolopen  viaduct 
and  gorge  shown  in  your  issue  of  Oct. 
28,  1915,  and  commented  upon  in  your 
issues  of  Nov.  4  and  25,  1915.  The 
whole  case  of  the  Normanskill  viaduct 
resembles  the  Popolopen  in  several 
ways. 

The  writer,  in  February,  1914,  as 
Supervising  Engineer,  was  required  to 
have  designs  prepared  for  a  bridge  over 
the  Normanskill  gorge.  It  was  fully 
realized  that  a  reinforced-concrete  arch 
was  the  best,  and  in  the  long  run  the 
most  economical,  type  for  the  Norman- 
skill site,  so  an  outline  design  for  such 
a  structure  (shown  in  Fig.  1),  together 
with  three  designs  for  steel  structures, 
was  submitted  to  the  then  State  En- 
gineer, J.  A.  Bensel.  The  total  cost  of 
the  steel  structure  was  $65,200.  The 
estimated  cost  of  the  reinforced-con- 
about  17%  more;  while  this  dif- 
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crete  structure  was  about  l'lv/0  more 
ference  is  not  a  great  sum,  lack  of  funds  may  have  pre- 
cluded the  acceptance  of  the  reinforced-concrete  design 


FIGS.  2,  3  AND  i.    GENERAL  VIEW  AND  DETAILS,  NORMANSKILL  VIADUCT 
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The  structure  built  is  shown  in  Fig.  2.  It  is  a  steel 
cantilever  with  a  curved  lower  chord,  and  it  provides  a 
highway  25  ft.  in  width  flanked  by  two  sidewalks  each 
5  ft.  wide.  The  deck,  or  floor,  is  of  reinforced  concrete, 
affording  permanent  protection  to  the  structural-steel  floor 
beams  and  much  of  the  supporting  metal  of  the  entire 
structure.  The  highway  loads  assumed  were  two  15-ton 
motor  trucks,  or  100  lb.  per  sq.ft.  of  roadway;  80  lb.  per 
sq.ft.  was  the  assumed  load  on  the  sidewalks. 

W.  H.  Yates. 

52  Wall  St.,  New  York  City,  Dec'  6,  1915. 

m 

Sir — In  your  issue  of  Dec.  9  a  communication  signed 
"Eailway"  states  that  no  track  force  can  maintain  good 
track  where  track  is  composed  of  defective  material.  It 
is  admitted  that  old  and  decayed  track  is  an  evil,  and  one 
which  it  would  probably  be  difficult  to  eliminate  entirely. 
However,  such  a  condition  can  be  ameliorated  when  there 
is  an  adequate  track  force,  and  it  is  aggravated  by  a  lack 
of  such  force. 

It  has  been  the  writer's  observation  in  the  course  of 
practical  experience  in  railway-maintenance  work  that 
there  are  times  when  new  track  material  is  on  hand  with 
no  labor  to  insert  it  in  the  track,  on  account  of  a  reduc- 
tion in  force.  Ballast  has  lain  on  the  ties,  ties  have 
been  stacked  on  the  right-of-way  and  even  new  rail  and 
fastenings  distributed  for  months  before  the  forces  were 
increased  sufficiently  to  place  the  material  in  the  track. 

If  a  minimum  track  force  based,  say,  on  the  track-mile 
be  maintained  and  never  decreased  in  size,  our  railways 
would  be  safer  and  more  comfortable  means  of  transpor- 
tation. G.  F.  SCHLESINGER. 

Ohio  State  University,  Columbus,  Ohio,  Dee.  15,  1915. 

guiliiillliilimuiiimiii  uiiHiiilllMl  iiitiiuuiiimiiliiilimi  i  m  minimum  miiimm  iiiimi  mum  riiiiiiiiiiimm| 

MOTES  AMD  QUERIES 

7iiiiiiiiii)iiiiiiiiiiiiii)iiiiiiiiitiiiiiiiiTiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiftiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniit  iimiilmiiiiimiiimiimi  iiiiiim: 

Heavy  Nickel  Plate  Girders — Several  errors  in  the  article 
"Record-Breaking  Plate  Girders  for  Nickel  Plate  R.R.,"  Dec. 
9,  1915,  p.  1105,  should  be  corrected  as  follows:  In  line  3, 
"four-track"  should  read  "fifteen-track."  In  line  5,  the  refer- 
ence should  be  to  Nov.  4,  p.  8S8.  In  line  15,  "130%  tons" 
should  read  "113  tons."  In  line  17,  the  Boston  &  Albany  R.R. 
should  be  mentioned  instead  of  the  New  Haven. 

Problem  in  Municipal  Accounting — Are  paved  streets,  side- 
walks, and  bridges  proper  items  to  insert  in  making  up  a 
municipal  asset  and  liability  sheet?  This  question  is  raised 
by  M.  J.  Guyton,  Clerk. of  the  Light  and  Water  Commission 
of  Dublin,  Ga.  Mr.  Guyton  is  also  in  a  quandary  as  to  whether 
the  fact  that  the  city  paid  for  only  one-third  of  the  street 
pavements  and  sidewalks  and  the  property  owners  paid  for 
two-thirds  should  make  any  difference  in  the  amount  of  the 
entry.  He  also  asks  whether  unpaved  streets  are  properly 
listed  as  a  municipal  asset  and  if  so,  what  rule  is  followed  in 
ascertaining  their  valuation. 

The  Use  of  Streets  for  Public  Markets  has  met  with  serious 
objections  from  Gus  H.  Hanna,  Commissioner  of  Street  Clean- 
ing of  Cleveland,  Ohio.  In  his  paper  before  the  recent 
Worcester  Road  Congress,  Mr.  Hanna  said:  "The  greatest 
source  of  expense  in  Cleveland  has  come  not  from  those  who 
use  the  street  for  traffic,  but  from  those  who  use  it  as  a  place 
of  business.  A  few  hundred  square  feet  near  a  certain  street 
corner  cost  our  department  $10,000  to  keep  clean  during  the 
past  year.  It  is  the  location  of  a  curb  market,  supposedly  a 
farmers'  market,  but  really  the  resort  of  professional  huck- 
sters who  dispose  of  provisions  that  have  often  become  shop- 
worn in  adjacent  market  houses  before  finding  their  way  to 
the  curb.  It  would  be  a  small  return  for  the  privilege  of 
doing  business  in  the  street  to  require  these  hucksters  to  keep 
their  surroundings  clean  at  their  own  expense,  on  pain  of 
arrest  or  forfeiture  of  their  priveleges.  My  annual  report 
recommends  that  some  method  be  found  of  ridding  the  city  of 
this  form  of  imposition." 


The  annual  report  of  Gen.  George  W.  Goethak.  Gover- 
nor of  the  Panama  Canal,  just  issued,  shows  that  the  total 
amount  which  has  been  expended  for  the  canal,  including 
tne  balance  of  appropriations  still  on  hand  and  available 
for  work  now  in  progress,  is  $357,450,000.  From  this 
total  cost  there  should  be  deducted  receipts  from  the  sale 
of  construction  material  and  equipment,  and  the  value 
of  buildings  and  plants  transferred  to  the  army  and  the 
Alaskan  Eailway  Commission  without  charge,  also  pay- 
ments to  be  made  by  the  Eepublic  of  Panama  for  munici- 
pal work  in  the  cities  of  Panama  and  Colon.  In  compar- 
ing this  figure  with  the  estimate  of  total  cost  made  in  1908, 
it  should  be  remembered  that  the  expenditures  include  a 
dry  dock,  two  coaling  stations  and  terminal  piers  which 
were  not  provided  for  in  that  estimate,  and  also  a  pay- 
ment of  over  $1,000,000  for  employees'  injuries,  made 
necessary  by  laws  passed  since  the  estimate  was  made. 

Slides  in  the  Canal 

The  report  is  dated  Aug.  2,  1915,  so  that  it  does  not 
cover  work  on  the  slides  which  have  since  taken  place. 
It  is  evident,  however,  that  the  eventual  movement  was 
foreseen  of  the  material  which  has  sinee  slid  into  the  chan- 
nel. The  report  states  that  near  Culebra  in  June,  1915, 
"the  general  movement  of  the  bank  from  Station  1771 
to  1796  was  noticeable,  and  it  was  estimated  that  5,000,- 
000  cu.yd.  of  material  were  in  motion  on  June  30  on  the 
west  side.  It  is  estimated  that  about  4,000,000  cu.yd. 
will  have  to  be  removed  from  the  east  side." 

There  has  been  some  question  among  engineers  as  to 
why  steam  shovels  have  not  been  employed  to  supplement 
the  work  of  the  dredges  in  removing  the  slides.  In  this 
connection  the  following  is  of  interest : 

An  examination  of  the  west  bank  made  subsequent  to  the 
break  of  Oct.  14,  1914,  developed  the  existence  of  cracks  on 
both  banks  and  the  question  of  resuming  steam-shovel  oper- 
ations on  both  banks  was  considered  seriously  but  abandoned 
because  the  amount  of  work  that  could  be  accomplished  by 
the  shovels  would  be  relatively  small  and  the  cost  excessive. 
The  breaking  up  of  the  banks  has  proceeded  so  rapidly  that 
this  conclusion  has  been  fully  justified. 

In  this  connection  also  the  statement  as  to  the  relative 
cost  of  steam-shovel  and  dredge  excavation  is  of  inter- 
est. During  the  year  there  was  removed  by  dredging 
in  maintaining  the  channels  through  Gaillard  cut  4,710,- 
000  cu.yd.,  at  an  average  division  cost  of  34.G7c.  per 
cu.yd.  The  average  division  cost  of  steam-shovel  excava- 
tion in  that  section  to  June  30,  1914,  was  70.G6c.  per 
cu.yd:  Had  it  been  attempted  to  do  steam-shovel  work 
on  the  present  slides,  however,  the  cost  would  have 
been  much  greater  than  the  sum  above  stated,  due  to  the 
large  expense  of  maintaining  tracks  on  the  slides. 

There  is  still  a  good  deal  of  misunderstanding  as  to 
the  material  which  is  sliding  into  the  canal,  many  still 
supposing  it  to  be  earth  and  clay.  The  report  states, 
however,  that  of  the  6,671,000  cu.yd.  removed  from 
the  Gaillard  cut  during  the  year,  5,559,000  cu.yd.  was  rock 
and  the  balance  earth.  As  showing  how  this  material  be- 
haves, the  following  quotation  is  of  interest: 

On  the  night  of  Oct.  14,  1914,  a  break  occurred  at  East 
Culebra  which  completely  closed  the  channel.  The  entire  east 
bank  for  a  distance  of  about  2,100  ft.,  extending  back  for  a 
distance  of  about  1,000  ft.  from  the  center  line  of  the  canal, 
settled  vertically  and  the  lower  strata  squeezed  into  the  cut, 
so  that  at  some  points  there  were  only  9  in.  of  water  where 
prior  to  the  movement  there  were  45  ft. 
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This  huge  slide  closed  the  canal,  however,  for  only 
six  days,  when  a  channel  was  dredged  through  it  sufficient 
for  the  passage  of  ships.  The  slide  continued  to  move, 
however,  and  the  canal  was  again  closed  for  five  days  from 
Oct.  31  to  Nov.  -1.  Four  months  later  it  was  again  closed 
six  days,  from  Mar.  4  to  Mar.  10. 

Digging  away  of  the  slides  is  by  no  means  the  only 
work  in  charge  of  the  dredging  division,  of  which  W.  G. 
Comber  is  the  head.  At  the  Pacific  end,  542,000  cu.yd. 
was  dredged  between  deep  water  in  Panama  Bay  and  the 
Pacific  entrance,  and  about  2,800,000  cu.yd.  was  dredged 
from  the  Balboa  inner  harbor.  At  the  Atlantic  terminal 
759,000  cu.yd.  was  dredged  from  the  Cristobal  approach 
pier  channel,  and  265,000  cu.yd.  of  coral  rock  was  exca- 
vated. 

Water-Supply  of  the  Canal 

The  water-supply  of  the  Panama  Canal  was  a  fruitful 
subject  for  argument  in  the  early  days  of  the  enterprise. 
One  of  the  stock  arguments  of  the  advocates  of  the  sea- 
level  canal  was  that  the  Chagres  Piver  would  not  supply 
enough  water  to  keep  the  canal  in  operation  during  the 
dry  season.  The  experience  of  the  dry  season  of  1915 
indicated,  however,  that  the  need  for  anxiety  on  that  score 
is  remote,  although  it  is  true  that  the  rainfall  during 
the  dry  season  a  year  ago  was  unusually  heavy.  The 
rainfall  on  the  surface  of  the  lake  during  the  dry  season 
practically  equaled  the  loss  by  evaporation.  Instead  of 
being  obliged  to  draw  down  the  level  of  the  lake  during 
the  dry  season  to  supply  water  for  lockages,  enough  water 
was  wasted  over  the  spillway  during  the  freshets  of  Feb. 
9,  10  and  11  and  Apr.  3  and  4  alone  to  have  raised  the 
lake  level  2.95  ft.  The  water-supply  situation  of  the  dry 
season  of  1915  may  be  presented  in  tabular  form  as  fol- 
lows : 

Million  Cu.Ft. 


Total  yield  of  Gatun  Lake  watershed   43,924 

Evaporation  from  lake  surface   9,427 

Used  for  hydro-electric  power   8,312 

Used  in  making-  983  lockages  and  tests   3,724 

Used  for  municipal  purposes  and  by  suction  dredges  279 

Leakage    175 

Wasted  at  the  spillway   23,264 


The  New  Dry  Dock  at  Balboa 
Dry  dock  No.  1  is  nearly  ready  for  use.  This  dock  is 
110  ft.  in  width  at  the  entrance  and  1,044  ft.  long  from 
the  point  of  the  miter  sill  to  the  head.  The  miter  and 
caisson  sills  are  39.5  ft.  below  mean  sea  level.  The  dock 
will  contain  with  the  tide  at  mean  sea  level  5,265,000  cu.ft. 
of  water.  The  dock  is  excavated  in  rock.  The  floor  is 
merely  a  smooth  skin  of  concrete  laid  over  the  rock  floor 
after  the  excavation.  The  side  walls  are  of  gravity  sec- 
tion and  are  connected  by  a  semicircular  head.  The 
side  walls  are  reinforced  at  the  back  with  70-lb.  rails. 
To  prevent  hydrostatic  pressure  accumulating  behind 
the  walls,  a  drain  is  formed  at  El.  — 27.5  ft.  on  the  back 
of  each  wall  communicating  with  the  interior  of  the 
dock  by  four  8-in.  pipes.  At  the  entrance  of  the  dock  are 
a  pair  of  steel  miter  gates  that  are  identical  with  the 
Panama  lock  gates,  except  that  the  bearing  surfaces  at 
the  miter  and  quoin  ends  are  of.  greenheart  instead  of 
nickel  steel.  According  to  the  Canal  Record  of  Dec.  8, 
1915,  the  first  gate  was  hung  on  Nov.  27,  and  the  second 
gate  will  probably  be  hung  before  the  end  of  the  year.  In 
front  of  the  miter  gates  is  a  seat  for  the  floating  caisson 
that  is  used  for  closing  the  lock  entrance  when  repairs 
to  the  lock  gates  are  necessary.  A  second  dry  dock  is 
planned  but  is  not  to  be  built  until  necessary. 


The  average  time  for  locking  vessels  through  the  three 
locks  at  Gatun  is  65  min.;  through  the  single  lock  at 
Pedro  Miguel,  25  min.  ;  and  through  the  two  locks  at 
Miraflores,  45  min.  Four  towing  locomotives  are  gener- 
ally attached  to  the  ships,  though  eight  are  used  on  the 
largest  battleship.  Tandem  lockages  with  two  ships  in  the 
same  chamber  at  the  same  time  have  been  made  but  are 
limited  by  the  number  of  towing  locomotives  available. 
Parallel  lockages  are  made  only  in  emergencies. 

The  floating  caisson  was  used  for  unwatering  the  lock 
at  Miraflores  to  clean  and  paint  the  submerged  machin- 
ery. Inspection  revealed  that  galvanic  action  was  taking 
place  in  the  salt  water  between  metals  of  different  kinds. 
Tests  are  being  made  with  preservative  coatings  having 
insulating  properties  which  it  is  hoped  will  stop  the  corro- 
sion. The  rising  stem  valves  were  coated  with  bitumastic 
enamel,  and  a  contract  was  made  with  the  American  Bi- 
tumastic Enamel  Co.  to  paint  all  the  submerged  parts 
of  the  lock-gate  structures  and  maintain  them  in  first- 
class  condition  under  a  five-year  guarantee. 

A  Big  Blunder  as  to  Vessel  Measurement 
A  fter  the  canal  had  been  in  operation  for  some  months, 
protest  was  made  that  the  rules  for  vessel  measurement 
adopted  by  presidential  proclamation  were  not  in  accord- 
ance with  the  law  and  demand  was  made  that  the  tolls  col- 
lected in  excess  of  legal  authority  should  be  refunded. 
The  entire  blame  for  this  unfortunate  situation  is  laid  by 
General  Goethals  on  Dr.  Emory  E.  Johnson.  Doctor 
Johnson  was  specially  employed  to  draft  the  rules  for 
Panama  Canal  measurement  and  to  keep  in  touch  with  the 
legislative  committees,  which  framed  the  law.  The  rules 
he  drafted  were  supposed  to  conform  strictly  to  the  law  as 
enacted.  It  later  developed,  however,  that  these  rules 
have  no  legal  standing  and  that,  according  to  the  letter 
of  the  law  as  enacted,  the  net  registered  tonnage  of  the 
vessel  must  apply.   General  Goethals  says : 

Much  to  our  chagrin  and  humiliation  we  learned  that  Dr. 
Johnson  was  aware  of  the  discrepancy,  notwithstanding 
which  he  presented  his  rules  of  measurement  and  rates  of  tolls 
for  promulgation  to  the  shipping  interests  of  the  world. 
Confusion  has  been  the  order  of  the  day  in  consequence. 

The  greatest  difficulty  is  not  the  refund  of  an  illegal 
charge,  but  that,  according  to  the  law  as  it  now  stands, 
vessels  must  be  assessed  on  their  net  registered  tonnage, 
which  may  be  varied  by  rulings  and  decisions  of  the 
Commissioner  of  Navigation.  These  rules  as  now  applied 
cause  discrimination  in  some  cases  against  American  ships 
in  favor  of  foreign  ships.  It  is  roughly  estimated  that  the 
total  refunds  necessary  will  amount  to  $400,000.  These 
refunds  cannot  be  made,  however,  notwithstanding  the 
fact  that  the  money  was  illegally  collected,  until  Congress 
makes  an  appropriation  authorizing  them. 

The  total  cost  of  operation  and  maintenance  of  the  canal 
during  the  year  was  $4,112,000,  while  the  tolls  collected 
amounted  to  $4,343,000.  When  the  above  refunds  are 
made,  the  operating  expenses  will  exceed  the  toll  re- 
ceipts. 

W. 

A  Lighthouse  on  Navassa  Island  is  under  construction  by 
the  United  States  Bureau  of  Lighthouses.  The  island  is  an 
isolated  rock  with  sheer  cliffs  about  200  ft.  high,  lying  be- 
tween Cuba  and  Hayti  and  in  the  track  of  vessels  sailing 
between  North  Atlantic  ports  and  the  Panama  Canal.  A 
round  tower  150  ft.  high,  of  reinforced  concrete,  is  being 
built  on  top  of  the  rock,  bringing  the  focal  plane  of  the  lens 
402  ft.  above  water  level.  The  light  will  have  56,000  cp.,  giv- 
ing a  double  white  flash  every  30  sec.  It  will  be  visible  for  27 
nautical  miles. 
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SYNOPSIS — Collapse  of  a  steel  bridge  in  Spo- 
kane, Wash.,  by  the  breaking  of  two  lower-chord 
eye-bars  has  been  investigated  by  a  board  of  four 
local  engineers  and  is  charged  to  "granulation" 
of  the  metal.  The  stress  in  the  metal  is  estimated 
at  about  7,S00  lb.  per  sq.in.  Hugh  L.  Cooper, 
who  designed  the  bridge,  states  that  the  bars  were 
bent  in  an  accident  in  1894  and  were  straightened 
by  local  heating. 


Breaking  of  the  eye-bar  bottom  chord  caused  the  col- 
lapse of  the  steel-truss  main  span  of  the  Division  St. 
bridge  in  Spokane,  Wash.,  on  Dec.  18,  and  dropped  a 
street  car  into  the  Spokane  River.  Five  men  were 
drowned.  Another  car  was  left  hanging  by  one  truck 
on  a  pier.  The  fractures  of  the  eye-bars  were  found  to 
be  crystalline. 

The  bridge  has  a  60-ft.  south  span  and  a  180-ft.  main 
span,  with  trestle  to  the  north.  The  main  span  was  built 
in  1892  by  the  San  Francisco  Bridge  Co.;  Hugh  L. 
Cooper,  then  District  Engineer  for  the  company,  designed 
and  erected  the  bridge.  It  was  fabricated  by  the  Edge 
Moor  Bridge  Works. 

Data  of  the  Span  and  Its  Failure 
The  180-ft.  span  was  a  through-truss  structure  of  8 
22%-ft.  panels,  with  curved  top  chords.    It  had  a  40-ft. 

roadway  and  two  sidewalks  about  10  ft.  wide.  It  was 
designed  to  carry  a  live-load  of  4,800  lb.  per  lin.ft.  This 
heavy  loading  made  an  unusually  strong  bridge,  prob- 
ably more  than  strong  enough  to  carry  present-day  street 
cars  without  exceeding  the  original  unit  stress  (15,000 
lb.).  The  dead-load  (originally  about  2,600  lb.  per  lin. 
ft.)  has  been  increased  somewhat  in  recent  years  by 
added  piping  and  by  changes  in  the  floor,  probably  10 
to  15%.  This  extra  load  is  not  significant.  The  details 
of  the  span  were  well  ahead  of  contemporary  practice. 
The  floor-beams  were  riveted  to  posts  and  hangers. 

The  point  of  failure  was  the  north  end  panel  of  the 
lower  chord  of  the  east  truss,  a  member  consisting  of  two 
5xli^-in.  eye-bars.  Both  bars  broke  near  midlength, 
with  clean  square  breaks.  The  bridge  turned  over  in  up- 
stream direction  and  fell  into  20  ft.  of  water.  The  piers 
(individual  pedestals)  were  not  damaged,  though  the 
shoes  kicked  off. 

Board  of  Engineers  Finds  "Granulation" 
A  board  of  local  engineers  investigated  the  wreck  at 

the  request  of  City  Engineer  Morton  Macartney  and 

D.  L.  Huntington  of  the  Washington  Water  Power  Co. 

(operating  the  street  railway). 
The  board,  composed  of  S.  H.  Hedges,  Bertram  D. 

Dean,  Frank  M.  Cortelyou  and  F.  W.  Crocker,  reported  as 

follows : 

At  your  request  the  undersigned  have  today  made  a  pre- 
liminary investigation  of  the  failure  of  the  Division  St 
bridge. 

We  examined  at  the  city  hall  sections  from  two  eye-bars 
which  came  from  the  end  panel  of  the  north  end  and  east 
side  of  the  bridge.  We  were  also  shown  the  original  strain 
and  section  sheet  from  which  this  structure  was  built  We 
then  went  to  the  site  of  the  bridge  and  investigated  the  struc- 


ture as  it  now  lies,  partly  in  the  water  and  partly  on  the 
bank.  From  all  the  above  we  unanimously  arrived  at  the 
following  conclusions: 

It  is  our  opinion  that  the  failure  was  due  to  the  simul- 
taneous breaking  of  the  bottom  chord  bars  of  the  first  panel 
of  the  north  end  of  the  east  truss  because  of  granulation. 

There  was  no  excessive  load  on  the  bridge  at  the  time 
it  collapsed,  and  in  our  opinion  it  is  unlikely  that  there  has 
ever  been  put  upon  this  bridge  a  total  load,  including  wood- 
block pavement,  water  pipes,  street  cars  and  other  traffic, 
in  excess  of  that  for  which  the  structure  was  designed. 

We  are  reliably  informed  that  the  bridge  was  designed 
by  Hugh  L.  Cooper,  one  of  the  foremost  consulting  engineers 
of  the  United  States,  and  that  the  same  was  fabricated  by  the 
Edge  Moor  Bridge  Works,  one  of  the  best  bridge  companies 
in  the  country. 

We  noticed  breaks  in  the  steelwork  other  than  the  ones 
above  mentioned,  caused  by  the  falling  of  the  bridge,  and 
these  show  silky  fractures  indicating  first-class  material, 
and  we  are  of  the  opinion  that  had  this  structure  been  care- 
fully examined  by  experts  the  day  before  its  failure  they 
would  have  reported  the  same  entirely  safe  for  the  duty  it  was 
fulfilling,  and  that  there  was  no  reason  to  expect  defects 
of  any  character. 

Prior  Injury  of  the  Chord  Bars 
An  important  piece  of  information  is  added  by  Hugh 
L.  Cooper,  the  designer  of  the  bridge.  He  says  that 
the  chord  bars  which  broke  were  injured  in  1894  and 
later  were  repaired  in  a  way  that  probably  left  them  per- 
manently weakened.  Mr.  Cooper  made  the  following  state- 
ment to  Engineering  News  of  this  phase  of  the  matter: 

I  visited  the  scene  of  the  wreck  two  days  after  it  occurred. 
It  is  apparent  that  the  cause  of  the  wreck  was  the  pulling 
apart  of  both  of  the  bottom-chord  eye-bars  of  the  east  truss 
in  the  panel  next  the  abutment.  These  bars  were  5x1%  in. 
in  cross-section.  The  breaks  are  opposite  one  another  and 
show  the  same  general  characteristics — a  very  clean  break 
all  the  way  across,  practically  no  fibrous  condition  of  the 
metal,  the  entire  surface  looking  highly  crystallized. 

At  the  time  of  the  accident  it  is  probable  that  these  bars 
were  being  stressed  (if  they  were  equally  loaded)  not  to  ex- 
ceed  7.S00   lb.    per  sq.in. 

From  the  information  I  gathered  in  Spokane  it  is  apparent 
that  in  1894,  at  a  time  of  unusual  high  water,  a  heavy  Howe- 
truss  railway  bridge  was  washed  from  its  foundations  and 
floated  downstream  and  struck  the  end  bottom  chords  of  this 
span  a  heavy  blow,  severely  distorting  both  of  the  bars  that 
broke.  The  Howe-truss  span,  after  colliding  with  the  up- 
stream bars,  was  forced  down  into  the  water  and  came  up 
with  a  new  blow,  striking  the  downstream  chord  bars  oppo- 
site the  bars  that  parted,  breaking  one  of  these  bars  entirely. 
My  information  is  to  the  effect  that  when  the  city  authorities 
came  to  repair  the  structure  after  this  accident,  the  bar  that 
broke  entirely  in  two  downstream  was  replaced  by  a  new 
bar  and  the  upstream  bars  were  taken  out  and  locally  heated, 
straightened  and  reinserted  in  the  structure. 

My  own  thought  of  the  explanation  in  the  light  of  the  in- 
formation I  have  is  that  the  blow  received  by  the  upstream 
bars  was  sufficient  to  stretch  them  beyond  their  elastic  limit, 
and  in  addition  the  straightening  by  local  heating  without  re- 
annealing  produced  conditions  that  were  also  unsafe.  The 
bars  should  never  have  been  allowed  to  continue  in  service. 

There  is  some  conflict  of  opinion  as  to  just  what  point 
in  the  upstream  chord  was  first  struck  by  the  Howe  truss. 

One  of  the  incidents  confirming  my  personal  view  of  the 
cause  of  the  accident  is  found  in  the  fact  that  the  upstream 
chord  bar  of  the  two  that  broke  shows  a  marked  bruise  that 
might  have  been  caused  by  a  screw  end  of  one  of  the  vertical 
rods  in  the  Howe-truss  span.  This  bruise  is  located  within 
three  inches  of  the  break  and  is  in  the  center  of  the  bar. 

City  Engineer's  Doubts  Accident  Theory 
Doubt  is  thrown  on  the  accident  theory  by  Morton 
Macartney,  city  engineer,  in  the  following  interview, 
which  appeared  in  the  Spokane  dailies: 

City  Bridge  Foreman  John  McCormick,  who  then  was  in 
the  employ  of  the  city,  tells  me  that  it  was  another  panel  of 
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the  bridge  that  was  bent  in  the  1S94  flood.  He  says  the  bent 
portion  still  shows.  It  is  true  that  blows  of  a  hammer  showed 
on  the  part  of  the  bridge  that  broke,  a  condition  apparent 
after  the  paint  was  off,  but  how  the  blows  came  there  is  more 
than  I  can  tell.  So  far  I  have  found  no  city  record  telling 
that  this  member  was  bent  and  repaired  at  that  time. 

In  rejoinder  to  this,  Mr.  Cooper  reasserts  his  infor- 
mation that  the  eye-bars  struck  in  the  1894  accident  were 
the  particular  ones  that  broke  in  the  present  collapse. 

A  further  fact  possibly  bearing  on  the  accident  is  that 
at  the  fracture  one  bar  showed  a  small  flaw  like  a  slag 
inclusion,  making  a  slight  indentation  from  one  side 
face. 

The  American  Bridge  Co.,  successor  of  Edge  Moor 
Bridge  Works,  has  not  been  able  to  find  a  record  of  the 
character  of  the  metal  in  the  bridge.  That  the  metal  is 
steel  is  well  established ;  a  strength  of  60,000  lb.  per  sq.in. 
was  specified.  The  eye-bars  were  press-upset  and  were 
then  annealed,  according  to  the  Edge  Moor  process,  which 
has  since  come  into  general  use. 

Eye-bars  for  a  railway  bridge  also  designed  by  Mr. 
Cooper  were  made  in  the  same  shop  at  the  time  the  Divi- 
sion St.  eye-bars  were  made,  and  this  bridge  is  still  in 
service,  not  far  from  Spokane. 

Iby  H©w  Y@ifI&  Cnfty 
Official  Statement 

The  existing  contracts  for  the  disposal  of  garbage,  ashes 
and  rubbish  in  New  York  City  expire  Jan.  1,  1917,  though 
the  city  has  the  privilege  of  renewing  these  contracts  for 
a  further  period  of  two  years.  For  the  purpose  of  de- 
termining the  advisability  of  such  renewal,  new  contracts 
will  be  advertised.  Bids  will  be  received  Jan.  18,  1916, 
on  two  forms  of  contract  for  the  disposal  of  garbage. 

Form  No.  1  provides  for  the  disposal  of  garbage  at 
private  plants  located  on  private  lands  for  a  period  of 
five  years.  The  feature  of  this  contract  requires  the  con- 
tractor to  pay  the  city  an  amount  per  annum  for  the 
privilege  of  disposing  of  garbage.  The  total  amount  of 
garbage  delivered  in  1914  was  412,200  cartloads  of  2  cu.yd. 
capacity,  weighing  approximately  2,330  lb.  per  cartload. 
Plans  and  specifications  are  to  accompany  the  bid,  show- 
ing the  general  outline  of  plant  and  methods  of  treatment 
proposed  for  use  by  the  contractor.  Stringent  provisions 
cover  design  of  plant  and  equipment  so  as  to  obviate 
nuisance  due  to  the  escape  of  odorous  gases  or  other  ob- 
noxious wastes. 

Form  No.  2  differs  from  the  preceding  contract  in  that 
the  plant  will  be  erected  on  a  site  provided  by  the  city. 
The  contract  term  is  limited  by  law  to  a  period  of  five 
years,  and  the  city  agrees  to  purchase  the  plant  on  the  ter- 
mination of  the  contract,  at  a  price  to  be  fixed  in  the  bid 
or  estimate  by  the  contractor.  The  contract  likewise  re- 
quires the  bidders  to  submit  general  plans  and  a  guaran- 
teed maximum  estimated  cost  for  the  construction  of  the 
plant  and  appurtenances.  The  methods  proposed  to  he 
used  and  the  design  of  apparatus  are  subject  to  approval 
by  the  Commissioner  of  Street  Cleaning,  and  definite 
guarantees  covering  nuisances  and  odors  are  required,  as 
in  Form  No.  1. 

Under  the  conditions  noted  in  Form  No.  1  the  con- 
tractor would  naturally  amortize  his  plant  during  the  five- 
year  term  of  contract,  while  in  Form  No.  2  the  con- 
tractor finances  the  undertaking  and  is  required  to  make 


any  profits  out  of  the  operation  of  the  plant  during  the 
term  of  the  contract,  as  the  plant  is  to  be  built  at  actual 
cost  under  the  supervision  of  the  city. 

On  account  of  the  difficulty  of  securing  city  *unds  for 
the  construction  of  a  municipal  plant  at  the  present  time, 
tne  authorities  decided  to  attempt  to  interest  private  capi- 
tal in  financing  the  undertaking  under  Form  No.  2;  as 
there  is  but  a  slight  risk  in  the  investment  on  account  of 
the  city's  agreement  to  purchase  the  plant,  it  would  seem 
as  if  this  would  be  the  more  attractive  proposal  to  con- 
tractors. 

Last  year  the  Commissioner  of  Street  Cleaning  at- 
tempted to  secure  state  legislation  which  would  enable 
the  city  to  make  a  15-yr.  profit-sharing  contract  for  the 
disposal  of  all  classes  of  wastes.  The  bill  passed  both 
houses  of  the  legislature,  but  was  vetoed  by  the  governor. 
Thus  the  city  has  available  only  two  means  of  disposing 
of  its  waste:  First,  by  contract  for  a  period  not  to  ex- 
ceed five  years ;  and  second,  by  municipal  construction 
and  operation  of  the  disposal  works. 

J.  T.  Fetherston  is  Commissioner  of  Street  Cleaning  of 
New  York  City. 

rL@e@2Ta<o>ttn^e@  fosp  IFLsdlws^'S  of 

Anatole  Mallet,  of  Paris,  France,  the  inventor  of  the 
Mallet  articulated  locomotive,  was  the  author  of  a  paper 
presented  before  the  Railway  Section  of  the  American 
Society  of  Mechanical  Engineers  at  the  recent  annual 
meeting  giving  a  historical  review  of  the  numerous  loco- 
motives which  have  been  designed  to  traverse  lines  of  sharp 
curvature. 

The  best-known  locomotives  of  this  type  in  use  in  the 
United  States  are  the  geared  locomotives  of  the  Climax, 
Shay  and  Heisler  systems.  These  are  in  extensive  use  on 
logging  roads,  where  steep  grades  and  sharp  curvature  are 
generally  essential  to  economical  construction.  Some 
other  locomotives  of  this  type  which  have  been  built  in 
the  United  States  are  the  Cowles  locomotive,  described  in 
Engineering  News  of  Feb.  9,  1893,  and  the  Johnstone 
locomotive,  designed  by  a  former  superintendent  of  mo- 
tive power  of  one  of  the  Mexican  railways  and  adopted 
on  several  locomotives  built  in  the  United  States  for 
service  there. 

The  interest  in  this  problem  was  much  greater  in  the 
early  days  of  the  railway  era,  when  it  was  supposed  to 
be  difficult  or  impossible  to  run  a  locomotive  with  sev- 
eral coupled  pairs  of  drivers  around  any  but  the  easiest 
curves.  There  is,  however,  at  the  present  time,  constant 
pressure  on  the  railway  mechanical  departments  to  build 
as  heavy  locomotives  with  as  many  coupled  drivers  as 
can  possibly  be  gotten  over  the  track,  and  there  is  no 
doubt  that  a  considerable  outlay  for  track  repairs  is  made 
necessary  by  the  action  on  curves  of  heavy  locomotives 
of  long  wheel  base. 

In  the  discussion  upon  Mr.  Mallet's  paper,  Mr.  Wood- 
ward, assistant  chief  engineer  of  the  American  Locomotive 
Co.,  stated  that  his  company  has  recently  built  a  new  type 
of  locomotive  in  which  provision  is  made  for  lateral  move- 
ment in  the  end  driving  axles  (the  locomotive  is  of  the 
2-10-2  class),  to  enable  it  to  pass  freely  around  sharp 
curves  without  cramping.  The  locomotive  has  a  rigid 
wheel  base  22  ft.  6  in.  long,  yet  it  has  been  run  around 
yard  curves  of  20°  without  injury  to  the  track. 
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Unexpected  high  water  in  the  Tennessee  Eiver  caused 
the  loss  of  one  coffer-dam  and  the  centering  of  one  of 
the  arches  of  the  Market  St.  bridge  now  under  construc- 
tion at  Chattanooga,  Tenn.,  on  Dec.  20.  The  bridge  is  a 
series  of  reinforced-concrete  arches,  165  ft.  and  180  ft. 
in  span,  with  a  middle  double-leaf  bascule  span  of  300  ft. 
On  the  Chattanooga  side  of  the  river,  arches  1  and  2  were 
practically  completed  and  the  centering  under  arch  3 
(180-ft.  span)  had  just  been  placed,  together  with  most 
of  the  reinforcement  for  the  arch  ring.  Pier  4  (piers 
3  and  4  are  the  bascule  piers)  was  under  construction 
inside  of  a  steel  sheet-pile  coffer-dam. 

The  centering  and  falsework  for  arch  3  were  com- 
pleted Dec.  18,  and  it  was  planned  to  start  pouring  the 
next  day.  At  that  time  the  river  was  at  a  17-ft.  stage; 
but  the  Weather  Bureau  sent  in  word  that  a  flood  stage 
was  due,  and  the  entire  bridge  force  was  put  to  work  clean- 
ing out  the  driftwood.  Late  Saturday  night,  however,  a 
large  tree  broke  through  the  pile  footings  of  the  cen- 
tering. With  a  pressure  of  the  driftwood  100  ft.  behind 
it  the  falsework,  which  had  already  buckled  and  cracked, 
collapsed  on  Sunday  morning  at  a  29-ft.  stage.  Immedi- 
ately afteward  a  tug  was  sent  after  it  and  captured  the 
debris  10  mi.  down  the  river  and  tied  it  to  the  bank.  It 
is  believed  that  $1,000  worth  of  steel  can  be  salvaged. 

In  addition  to  the  loss  of  the  centering  the  coffer-dam 
for  pier  4  was  washed  out  earlier  in  the  day.  This  is 
the  third  time  that  this  coffer-dam  has  been  lost. 

The  bridge  is  being  built  by  the  Vang  Construction 
Co.,  of  Cumberland,  Md.,  for  the  Tennessee  Eiver  Bridge 
Commission.  It  was  designed  by  B.  H.  Davis,  of  New 
York.    Ellis  Soper  is  construction  engineer. 

The  foundation  work  for  the  bridge  has  been  trouble- 
some from  the  beginning.  Preliminary  borings  placed  the 
rock  bottom  too  high,  and  the  originally  intended  open 
coffer-dam  method  has  had  to  be  replaced  by  pneumatic 
caissons  in  two  of  the  piers. 

Oca®  Spsumof  MesnapMs  Birfdlg® 

A  part  of  the  falsework  of  the  new  cantilever  bridge 
across  the  Mississippi  Eiver  near  Memphis,  Tenn.,  was 
washed  out  in  the  high  water  of  Dec.  23,-  1915.  At  the 
request  of  Engineering  News  the  following  statement  was 
made  by  Thomas  Earle,  Superintendent  of  the  Bridge 
and  Construction  Department  of  the  Pennsylvania  Steel 
Co.,  which  is  fabricating  and  erecting  the  bridge : 

"On  the  night  of  Dec.  23,  1915,  fifteen  bents  of  the 
falsework  which  had  been  placed  in  the  Mississippi  Eiver 
for  the  erection  of  the  bridge  of  the  Arkansas  &  Mem- 
phis Eailway  Bridge  and  Terminal  Co.,  near  Memphis, 
Tenn.,  were  washed  out  by  high  water.  These  bents 
were  to  have  supported  the  semisuspended  span  between 
piers  3  and  4.    The  falsework  consisted  on  an  average 


of  32  piles  per  bent,  the  piles  ranging  from  84  to  94 
ft.  in  length.  On  these  piles  rested  the  timber  false- 
work, consisting  of  12xl2-in.  legs  about  65  ft.  high. 
The  river  was  at  a  height  of  28  ft.  at  the  time  of  the 
washout  and  full  of  heavy  drift. 

"In  addition  to  the  falsework  a  small  amount  of  erec- 
tion equipment  was  lost,  including  some  stringers  of 
the  permanent  construction  which  were  being  used  tem- 
porarily in  the  falsework.  No  other  permanent  steel 
was  lost. 

"The  bridge  is  to  carry  railway  and  highway  traffic,  and 
starting  at  the  Memphis  side  will  consist  of  the  follow- 
ing spans  (see  Engineering  News,  Nov.  6,  1913,  p.  930)  : 
East  abutment  to  pier  1,  anchor  arm,  186  ft.  3%  in.; 
pier  1  to  pier  2,  790-ft.  S^-in.  span  comprising  a  canti- 
lever arm  of  186  ft.  3-%  in.,  a  suspended  span  of  417 
ft.  9%  in.  and  a  cantilever  arm  of  186  ft.  3%  in. ;  pier 
2  to  pier  3,  fixed  span,  -621  ft.  long;  pier  3  to  pier  4, 
a  604-ft.  iy2-h\.  span  comprising  a  cantilever  arm  of 
186  ft.  3%  in.  and  a  semisuspended  span  of  417  ft.  93,4 
in.;  pier  4  to  pier  5,  deck  span,  345  ft." 

Subsequent  to  the  receipt  of  the  foregoing,  the  follow- 
ing local  report  of  the  collapse  was  received : 

"Following  an  unusual  rise  in  the  Mississippi  Eiver 
to  about  27  ft.  on  the  Memphis  gage,  and  the  piling  of 
drift  against  it,  14  bents  of  falsework  between  piers  3 
and  4  of  the  new  Memphis  bridge  went  out  at  11 :  30  p.m., 
Dec.  23,  leaving  five  bents  next  to  pier  3  standing.  On 
Saturday,  Dec.  25,  about  3 :  30  a.m.,  the  fifth  bent  west 
of  pier  3  went  out.  A  small  gantry  traveler,  the  falsework 
derrick  and  four  hoisting  engines  with  their  rigging 
went  with  the  falsework,  as  did  120  roadway  stringers 
being  used  as  stringers  for  the  traveler  tracks.  The  re- 
maining bents  of  this  span  carry  the  bottom  chord  and 
floor  system  of  the  cantilever  arm,  leaving  two  panels 
of  bottom  chord  projecting.  Bolts  at  the  splice  at  panel- 
point  12  were  removed,  so  if  the  remaining  bents  go  out, 
it  is  expected  the  break  in  the  steel  will  occur  at  this 
point  and  not  greatly  damage  the  end  of  the  fixed  span 
at  pier  3. 

"All  pins  in  span  2-3  (621  ft.  fixed  span)  were  in  by 
2  p.m.,  Dec.  22,  and  the  remaining  portal  bracing  and 
top  laterals  by  noon  the  next  day.  Lowering  of  this 
span  was  begun  at  once  and  proceeded  until  dark  under 
extra  force;  very  little  weight  then  remained  on  the 
falsework.  All  joints  are  closed  and  well  bolted,  and  it 
is  believed  this  span  will  hold  even  though  the  falsework 
under  it  goes  out.  The  drift  piled  up  for  a  distance  of 
about  60  ft.  upstream  in  spite  of  all  attempts  to  prevent 
it.  The  falsework  for  span  3-4  was  in  60  ft.  of  water  at 
the  time  of  failure,  with  30-ft.  penetration,  while  that 
of  span  2-3  was  in  75  ft.  of  water  with  35-ft.  penetration. 

"The  river  stage  at  7  a.m.,  Dec.  28,  is  about  31  ft.  A 
stage  of  32  ft.  is  expected." 

The  Memphis  bridge  was  designed  by  Ealph  Modjeski, 
of  the  firm  of  Modjeski  &  Angier,  Chicago,  and  is  being 
erected  under  his  supervision. 
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The  city  of  Worcester,  Mass.,  has  had  under  con- 
struction for  over  a  year  a  cyclopean  masonry  dam,  which 
will  rank  among  the  largest  in  New  England.  Construc- 
tion work  is  proceeding  rather  slowly  because  the  city  is 
doing  all  operations  by  municipal  labor  and  with  small 
annual  appropriations;  no  construction  contracts  have 
been,  nor  are  to  be.  let.  This  alone  will  make  the  work 
of  much  interest  to  municipal  engineers.  The  estimated 
cost  is  about  $700,000. 

The  dam  is  near  the  present  Holden  reservoirs  of  the 
city  water-supply.  It  will  be  108  ft.  high  from  foundation 
to  top,  80  ft.  wide  at  the  base  and  17  ft.  wide  at  the  top. 
The  top  is  850  ft.  long.  It  dams  the  narrow  outlet  of  a 
natural  basin  of  rather  remarkable  topography. 

Solid  rock  underlies  the  whole  dam  site.  The  top  strata 
of  soil,  soft  and  disintegrated  rock  are  excavated  by  der- 
rick skips  and  conveyed  by  narrow-gage  railways  to  a  tem- 
porary spoil  bank.  The  material  will  be  used  to  grade 
below  the  completed  dam.  Rock  excavation  is  accom- 
plished by  two  J ackhamer  compressed-air  drills.  A  small 
WK-3  gasoline-engine-driven  Sullivan  compressor  of  20 
hp.  is  used  to  supply  air.  Large  pieces  of  rock  are  piled 
within  reach  of  the  derrick  booms  to  be  used  later  as 
"plums"  in  the  clam  masonry.  Steam  tripod  drills  are 
used  to  make  test  holes;  some  of  these  are  50  ft.  deep. 

Eock  excavated  near  the  dam  site  will  be  used  for  con- 
crete aggregates.  There  is  no  sand  within  reasonable  dis- 
tance, so  a  pair  of  14x20-in.  sand  rolls  have  been  installed, 
and  the  rock  will  be  used  to  make  sand  as  well  as  the' 
coarser  concrete  aggregate.  All  the  material  is  handled 
by  derricks,  a  cableway  and  narrow-gage  railways. 

Concrete  is  to  be  mixed  with  a  Hains  gravity  mixer. 
The  sand  and  stone  bins  and  the  cement  house  are  at  the 
north  end  of  the  dam.  Narrow-gage  railway  cars  will 
carry  these  materials  to  a  chute,  which  will  convey  them 
to  the  hopper  platform  of  the  concrete  mixer. 
^  Ail  tire  plant  and  equipment  have  been  purchased  by  the 
city  and  erected  by  day  labor  under  the  supervision  of 
the  City  Engineer,  P.  A.  McClure.  The  city  has  even 
gone  so  far  as  to  build  its  own  railway  cars  and  derricks. 
At  the  opening  of  another  season  Mr.  McClure  expects  to 
have  250  men  employed.  As  yet  the  excavation  has  not 
been  completed. 

H 

T@f  s*®  Hn^st©  Wat©£>  Rates  Cuat  1 

The  meter  rates  of  the  Terre  Haute  Water  Co.  have 
been  ordered  reduced  to  the  advantage  of  small  consumers, 
the  cost  of  service  connections  has  been  put  upon  the  com- 
pany, the  fire-hydrant  rate  has  been  confirmed,  but  the 
company  is  not  compelled  to  install  so  many  hydrants  on 
extensions  as  heretofore.  These  and  other  rulings  are  em- 
bodied in  an  order  of  the  Indiana  Public  Service  Com- 
mission, dated  Dec.  18,  1915,  as  a  result  of  a  petition  filed 
Oct.  16,  1913,  by  the  Commercial  Club  of  Terre  Haute. 

The  meter  rates  are  on  a  sliding  scale.  Por  the  first 
20,000  gal.  a  month  the  new  rate  will  be  20c.  instead  of 
30c.  per  1,000  gal.  For  successive  additional  quantities 
the  rate  falls  until  for  all  consumption  of  more  than  3,- 
000,000  gal.  a  month  the  unit  rate  is  4Vic— a  slight  in- 
crease, as  the  old  rate  was  4i/2c.    The  minimum  monthly 


charge  for  metered  water  is  $0.60  for  •%-  and  %-m. 
meters,  $1  for  1-in.,  on  up  to  $20  for  6-in.  and  over. 

The  minimum  charge  per  month  for  private  fire  pro- 
tection is  50%  above  the  charges  just  given.  All  private 
fire-protection  services  must  be  metered. 

The  flat  rate  is  $5  per  kitchen  faucet  for  a  private  family 
living  in  six  rooms  or  less,  where  there  is  not  more  than 
one  room  rented  nor  more  than  two  boarders.  Additional 
charges  are  $3  each  for  a  bath  and  water  closet,  $3.50 
for  one  horse  and  $6  for  sprinkling  a  50-ft.  lot. 

The  old  fire-hydrant  rental  of  $40  each  per  year  stands, 
but  the  company  need  set  only  one  hydrant  per  500  ft. 
of  extensions  instead  of  one  for  each  355  ft.  under  the  old 
rates. 

The  value  of  the  property  of  the  company  is  fixed  by 
the  commission  at  $1,200,000,  including  $80,000  for  going 
value.  The  company  may  earn  6i/2%  on  this  valuation 
after  allowing  for  maintenance,  operation  and  0.83%  for 
depreciation. 

The  commission  ordered  the  company  to  pay  the  state 
$1,386  for  the  expense  of  the  rate  adjustment  and  cut 
from  $12,500  to  $9,000  the  sum  the  company  wished 
to  charge  to  current  expenses  on  account  of  the  valuation 
proceedings,  holding  that  the  $3,500  must  come  out  oi 
dividends. 

Dow  E.  Gwinn,  President  of  the  Terre  Haute  Water 
Co.,  is  given  credit  for  getting  remarkably  good  results 
from  a  filtration  plant  now  out  of  date.  On  this  subject 
the  commission  says,  "We  believe  the  most  valuable  part 
of  the  filtration  system  is  the  gray  matter  of  the  president 
of  the  water  company." 

W. 

New  Rules  of  Practice  of  the  United  States  Patent  Office 
have  been  approved  by  the  Secretary  of  the  Interior  and  are 
to  take  effect  on  Jan.  1.  The  new  rules  have  been  framed  by 
a  committee  of  which  R.  F.  Whitehead,  Assistant  Commis- 
sioner of  Patents,  is  chairman,  and  before  final  adoption  were 
submitted  for  criticism  to  patent  experts  and  patent  attorneys 
throughout  the  country. 

The  Alaskan  Engineering  Commission,  in  charge  of  the 
construction  of  the  Government  railway  in  Alaska,  received 
over  38,000  applications  for  positions  before  it  left  for  Alaska 
last  spring,  according  to  a  statement  by  Secretary  Lane  in 
his  annual  report.  Most  of  those  applying  for  positions,  how- 
ever, were  not  men  out  of  work,  but  were  men  holding  posi- 
tions with  railway  companies,  banks,  stores,  etc. 

Derailment  Wrecked  Bridge— The  steel  span  of  a  bridge  of 
the  Nashville,  Chattanooga  &  St.  Louis  Ry.,  about  25  mi 
west  of  Nashville,  was  destroyed  on  Dec.  13,  when  part  of  a 
freight  train  was  derailed.  The  derailment  was  followed  by 
the  ignition  of  the  contents  of  an  oil-tank  car,  and  four  tank 
cars  and  nine  cars  of  merchandise  burned.  The  span  was 
96  ft.  long  and  was  single-track.  A  trestle  approach  on  con- 
crete bents  was  burned  completely,  with  no  damage  to  the 
bents,  the  repair  crew  being  able  to  replace  the  wooden 
stringers  immediately.  The  bridge  was  replaced  by  a  tem- 
porary structure  in  four  days,  but  after  one  train  had  run 
over  it  three  bents  were  carried  away  by  high  water.  New 
bents  were  erected  immediately,  and  traffic  was  resumed  in  a 
few  hours.  It  is  expected  that  a  new  steel  bridge  will  be 
in  place  permanently  by  Jan.  1. 

The  Street  Railways  of  Melbourne,  Australia,  are  oper- 
ated by  the  Melbourne  Tramway  and  Omnibus  Co.,  whose 
franchise  expires  on  July  1,  1916.  The  railways  were  built 
about^  30  years  ago  under  a  cooperative  agreement  between 
the  city  and  the  railway  company.  The  city  furnished  the 
capital  for  building  the  lines  (about  $S, 000,000),  and  the  com 
pany  furnished  the  rolling  stock,  car  barns  and  general  offices. 
The  company  has  paid  an  annual  rental  to  the  city  of  about 
$200,000  per  annum.  The  city  has  planned  to  take  over  the 
lines  for  municipal  operation  at  the  expiration  of  the  fran- 
chise, but  the  Provincial  Government  has  introduced  a  bill 
under,  which  it  would  control  and  operate  the  line  in  con- 
nection with  a  plan  for  a  greater  Melbourne  consolidation. 
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The  lines  are  still  operated  by  cable  traction,  and  their  re- 
building is  likely  to  be  undertaken  when  the  question  of 
control  at  the  expiration  of  the  franchise  is  settled. 

fiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiitiilliiiiiiiiiiiiiiuiiiuuiiiiiiiiiiiiiiuiiiiiitiiiiiimiiiiiiiiiiiiiiiinii  u  Illllllllllllll  UiUIUIIKUUI  ilitlllHliill  llllliMM! 
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Prof.  Arlo  Bates,  Professor  of  English  in  the  Massa- 
chusetts Institute  of  Technology,  has  retired,  under  the  pen- 
sion system  of  the  Carnegie  Foundation,  after  22  yr.  of  ser- 
vice. 

Mr.  J.  "W.  Frazier,  who  has  been  a  draftsman  in  District 
No.  4  of  the  Pennsylvania  State  Highway  Department,  has 
been  promoted  to  the  superintendency  of  highways  of  Potter 
County. 

Mr.  C.  H.  Orndorf,  draftsman  attached  to  District  No.  2  of 
the  Pennsylvania  State  Highway  Department,  at  Harrisburg, 
has  been  promoted  to  be  Superintendent  of  Highways  of 
Clinton  County. 

Mr.  H.  S.  Wood,  Chief  of  Construction  in  District  No.  15 
of  the  Pennsylvania  State  Highway  Department,  has  been 
promoted  to  be  Superintendent  of  Highways  of  McKean 
County,  with  headquarters  at  Warren. 

Prof.  Harold  A.  Everett,  of  the  Department  of  Naval  Arch- 
itecture of  the  Massachusetts  Institute  of  Technology,  has 
resigned  to  take  a  position  in  the  Post  Graduate  School  of  the 
United  States  Naval  Academy  at  Annapolis. 

Mr.  Henry  C.  Beckwith,  M.  Am.  Soc.  M.  E.,  formerly  Chi- 
cago Manager  of  the  T.  L.  Smith  Co.,  is  now  Treasurer  and 
General  Manager  of  the  Byers  Machine  Co.,  manufacturers  of 
hoisting  and  excavating  machinery  at  Ravenna,  Ohio. 

Mr.  William  B.  Goentner,  former  Assistant  Engineer  of 
the  New  York  City  Department  of  Water-Supply,  Gas  and 
Electricity  in  charge  of  design  of  distribution  systems,  is  now 
Superintendent  of  the  McCabe  Chemical  Co.,  Charlotte,  N.  C. 

Mr.  W.  S.  Hanmaker,  County  Superintendent  of  Highways 
of  Cumberland  County,  has  been  promoted  to  be  Acting  As- 
sistant Engineer  in  charge  of  District  No.  9  of  the  Pennsyl- 
vania State  Highway  Department,  with  headquarters  at. 
Chambers  burg. 

Mr.  D.  A.  McCloskey,  Acting  Chief  of  Construction  of  Dis- 
trict No.  11  of  the  Pennsylvania  State  Highway  Department, 
has  been  promoted  to  be  Superintendent  of  Highways  of 
Huntingdon  County,  taking  the  place  of  T.  J.  Strickler,  who 
recently  resigned. 

Mr.  F.  E.  Winter,  Resident  Engineer  in  charge  of  inspec- 
tion at  Warren,  of  the  Pennsylvania  State  Highway  De- 
partment, has  been  promoted  to  the  post  of  Acting  Assistant 
Engineer  in  the  newly  created  District  No.  8,  including  Clear- 
field, Indiana,  Jefferson,  Elk  and  Cameron  counties. 

Mr.  E.  R.  Lewis,  M.  Am.  Soc.  C.  E.,  Assistant  to  the 
General  Manager  of  the  Duluth,  South  Shore  &  Atlantic  Ry. 
Co.,  with  office  at  Duluth,  Minn.,  will  after  Jan.  1  have 
charge  of  all  matters  pertaining  to  engineering,  maintenance 
of  way  and  structures  and  federal  valuation  of  the  company. 

Mr.  W.  R.  Wolfinger,  who  has  been  Assistant  Engineer  in 
charge  of  District  No.  9  of  the  Pennsylvania  State  Highway 
Department,  at  Chambersburg,  has  been  transferred  to  Dis* 
trict  No.  5,  with  headquarters  at  Allentown.  He  succeeds 
John  T.  Gephart,  Jr.,  who  will  return  to  Harrisburg  and  re- 
sume his  duties  as  Engineer  of  Construction. 

Maj.  R.  E.  Wood,  Chief  Quartermaster  at  Panama  and 
Director  of  the  Panama  R.R.,  has  joined  the  staff  of  the 
Barber  Asphalt  Paving  Co.  as  Assistant  to  the  President,  with 
headquarters  at  Philadelphia.  Major  Wood  graduated  from 
West  Point  to  1900,  was  connected  with  the  building  of  the 
canal  from  1905  to  1915  and  retired  with  the  rank  of  major 
under  the  Panama  Canal  Act. 

Mr.  William  E.  Davis,  Vice-President  of  the  Cleveland 
Construction  Co.,  has  been  appointed  Public  Utilities  Engi- 
neer of  Cleveland,  Ohio,  at  an  annual  salary  of  $7,000.  Mr. 
Davis  will  fill  the  combined  positions  now  held  by  Lighting 
Commissioner  F.  W.  Ballard,  Assoc.  Am.  Inst.  E.  E.,  and 
Water  Commissioner  Charles  F.  Schulz.  Commissioner  Bal- 
lard receives  $7,000,  and  Commissioner  Schulz  $5,000  a  year. 

Prof.  William  D.  Pence,  M.  Am.  Soc.  C.  E.,  has  decided  to 
sever  his  connection  as  Professor  of  Railway  Engineering  at 
the  University  of  Wisconsin.  He  will  be  succeeded  by  Prof. 
L.  F.  Van  Hagan,  Assoc.  M.  Am.  Soc.  C.  E.,  who  has  been 
promoted  to  the  position  of  Associate  Professor  and  placed  in 
charge  of  the  department.  Professor  Pence  has  been  a 
member  of  the  Interstate  Commerce  Commission  Railway 
Valuation  Board  since  its  inception. 


Mr.  Gustav  J.  Requardt,  Assoc.  M.  Am.  Soc.  C.  E.,  will 
leave  the  employ  of  the  Baltimore  Sewerage  Commission 
Jan.  1.  Mr.  Requardt  has  been  with  the  commission  since 
1909,  when  he  was  a  rodman  on  the  location  of  structures  at 
the  sewage-disposal  plant;  since  then  he  has  been  Assist- 
ant Engineer  on  the  design  of  sewer  and  drains  through  the 
city,  Assistant  Division  Engineer  in  charge  of  design  and 
construction  of  new  filters  and  Imhoff  tanks  and  for  the 
last  year  has  been  acting  as  Division  Engineer  in  charge  of 
operation  and  construction  at  the  disposal  plant.  He  expects 
to  go  into  the  private  practice  of  civil  and  sanitary  engi- 
neering. 

Mr.  A.  K.  Silvernail  has  been  elected  President  of  the 
newly  organized  Kimberly  Construction  Co.,  Mayro  Building, 
Utica,  N.  Y.  Mr.  Silvernail  is  a  graduate  in  civil  engineering 
of  the  Carnegie  Institute  of  Technology.  Subsequent  to  his 
graduation  he  was  engaged  in  the  construction  department  of 
the  New  York  Central  and  Lehigh  Valley  railroads  and  was  in 
charge  of  construction  of  a  large  department-store  building  in 
Corpus  Christi,  Tex.  In  1912  he  went  to  Utica  and  has  since 
that  time  had  charge  of  the  contruction  of  many  of  the  public 
building  in  that  city.  He  is  at  present  Supervising  Engi- 
neer on  the  Utica  Homeopathic  Hospital  Building. 

Mr.  William  F.  Kelly  and  Mr.  Charles  B.  Cooke,  Jr.,  have 
formed  a  partnership  with  the  firm  name  of  Kelly,  Cooke  & 
Co.,  with  offices  in  the  Drexel  Building,  Philadelphia,  Penn., 
to  conduct  a  general  practice  in  public-utility  and  industrial 
engineering.  Mr.  Kelly  was  for  several  years  connected  with 
the  engineering  staff  of  the  Union  Traction  Co.,  of  Philadel- 
phia, and  for  the  past  14  yr.  has  been  a  member  of  the  staff 
of  Ford,  Bacon  &  Davis,  acting  as  engineer  in  charge  of  several 
of  their  larger  operations,  including  the  construction  and 
reconstruction  of  the  Knoxville  Railway  and  Light  Co.  and  the 
Birmingham  Railway,  Light  and  Power  Co.  Mr.  Cooke  was 
formerly  Assistant  Commercial  Engineer  of  the  Westinghouse 
Machine  Co.,  at  East  Pittsburgh,  and  for  several  years  past 
has  been  on  the  staff  of  Ford,  Bacon  &  Davis,  during  which 
time  he  specialized  on  financial  engineering  reports  and  had 
personal  charge  of  a  number  of  important  rate  developments 
and  reports  for  public-utility  companies.  Both  members  of 
the  firm  are  graduates  of  the  University  of  Pennsylvania. 
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Francis  Winthrop  Scarborough,  M.  Am.  Soc.  C.  E.,  Con- 
sulting Engineer  of  Richmond,  Va.,  died  in  New  York  City 
Dec.  24. 

Henry  Wick,  Assoc.  Am.  Soc.  M.  E.,  President  of  the  Elyria 
Iron  and  Steel  Co.,  died  at  Youngstown,  Ohio,  Dec.  22.  He  was 
born  in  that  city  in  1846  and  had  been  active  for  nearly  50 
yr.  in  the  iron  and  steel  trade  in  Ohio.  He  was  formerly 
President  of  the  Ohio  Steel  Co.  and  the  early  Youngstown 
Rolling  Mill  Co. 

George  V.  Sneden,  Superintendent  of  Maintenance-of-Way 
of  the  New  York  &  Long  Branch  R.R.,  and  the  oldest  em- 
ployee of  the  company  in  point  of  service,  died  at  his  home  in 
Red  Bank,  N.  J.,  Dec.  24.  He  was  born  in  Fredericksburg, 
Va.,  in  1856  and  studied  civil  engineering  at  Lehigh  Univers- 
ity. In  1874  he  became  a  member  of  the  engineering  corps 
engaged  in  the  construction  of  the  road. 

William  Wilson  Ramsey,  of  the  Ramsey  Engineering  Co., 
Chicago,  died  at  his  home  in  that  city  Dec.  3.  He  was  born 
in  Chester  County,  Pennsylvania,  and  went  to  Chicago  in  1876. 
He  was  formerly  Manager  of  the  Northwestern  Expanded 
Metal  Co.,  and  was  largely  influential  in  promoting  the  present 
extensive  use  of  metal  lath.  About  1893,  when  reinforced  con- 
crete began  to  be  used  for  building  construction,  Mr.  Ramsey 
organized  the  Expanded  Metal  Fireproofing  Co.,  and  since  that 
time  he  had  been  actively  connected  with  the  design  and  con- 
struction of  concrete  for  structural  work. 

William  Weeden  Cole,  M.  Am.  Soc.  C.  E.,  Consulting  Engi- 
neer, New  York  City,  was  found  dead,  Dec.  20,  in  a  hotel  in 
Poughkeepsie,  N.  Y.,  to  which  city  he  had  gone  on  business. 
It  is  thought  that  he  was  accidentally  asphyxiated.  He  was 
born  at  Medford,  Mass.,  in  1868.  At  various  times  he  was 
Division  Engineer  of  the  Toledo,  St.  Louis  &  Kansas  City 
Ry.,  Superintendent  of  Electrical  Affairs  on  the  West  End 
Street  R.R.,  in  Boston,  and  was  identified  with  the  Utica 
(N.  Y.)  Belt  Line,  designing  and  building  the  West  Side 
R.R.  and  Elmira  Heights  Water-Works.  For  a  period  of  16 
years  he  was  associated  with  the  Public  Utilities  Co.,  of 
Elmira,  during  which  time  the  city's  gas,  electricity,  street 
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railways  and  water  were  consolidated  into  one  corporation, 
of  which  he  was  the  Vice-President  and  General  Manager. 
In  1907  Mr.  Cole  left  Elmira  to  enter  the  firm  of  Day  & 
Zimmerman,  of  Philadelphia,  where  he  remained  for  seven 
years,  after  which  he  became  a  member  of  the  firm  of  Cole, 
Ives  &  Davidson,  of  New  York  City. 
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COMING  MEETINGS 

SECOND  PAN-AMERICAN  SCIENTIFIC  CONGRESS 

Dec.  27-Jan.  8.    Washington,  D.  C. 
AMERICAN  CIVIC  ASSOCIATION. 

Dec.  28-31.    Annual  convention  in  Washington,  D.  C  Secv 
R.  B.  Watrous,  Union  Trust  Bldg.,  Washington,  D.  C. 

SOCIETY  OF  CONSTRUCTORS  OF  FEDERAL  BUILDINGS. 
Jan.  3-6.     Seventh  annual  convention  in  Washington,  D.  C. 
Secy.,  C.  R.  Marsh,  Brattleboro,  Vt. 

ALABAMA  ASSOCIATION  OF  HIGHWAY  ENGINEERS 

Jan.    8.      Annual    meeting    in    Montgomery.      Secv      J  B 
Converse,  City  Engineer,  Selma,  Ala. 

LOUSIANA  ENGINEERING  SOCIETY. 

Jan.   8.     Annual   meeting   in   New   Orleans.     Secv     W  T 
Hogg,  State  Museum  Bldg.,  New  Orleans,  La. 
WESTERN  SOCIETY  OF  ENGINEERS. 

Jan.  12.    Annual  meeting  in  Chicago.    Acting-  Secv    E  N 
Layfield,  1735  Monadnock  Block,  Chicago,  111.  ' 

ENGINEERS'    SOCIETY   OF  PENNSYLVANIA 

Jan.    14.      Annual    meeting    in    Harrisburg.      Secv      E  R 
Dasher,  30  So.  Front  St.,  Harrisburg,  Penn. 

CENTRAL  RAILWAY  CLUB. 

Jan.   14.     Annual   meeeting  in  Buffalo,  N.   Y      Secv     H  D 
Vought,  95  Liberty  St.,  New  York  City. 

WESTTION  PAVING   BRICK   MANUFACTURERS'  ASSOCIA- 

Ja£;  M'J^    Annua!  meeting  in  Kansas  City,  Mo.    Secy  G 
W.  Thurston,  416  Dwight  Bldg.,  Kansas  City,  Mo. 

MONTANA  INSTITUTE  OF  MUNICIPAL  ENGINEERS 

Ja-?Tr-\7'19-    Annual  meeting  at  Billings,  Mont.    Secy.    C  C 
Widener,  Bozeman,  Mont.  ' 

AMERICAN  SOCIETY  OF  CIVIL  ENGINEERS 

Hunt"20'    Annual  meeting  in  New  York  City.    Secy.,  C.  W. 

NATIONAL  DRAINAGE  CONGRESS 

Ja£"  i9"^1--  Annual  meeting,  Cairo,  111.    Vice-Pres.,  Edmund 
T.  Perkins,  First  National  Bank  Building,  Chicago,  111. 

NATION^L^OCIET^^OR   THE    PROMOTION   OF  LNDUS- 

Jan.  20-22     Annual  convention  in  Minneapolis.    Secy.,  Alvin 
E.  Dodd,  140  West  42nd  St.,  New  York  City. 

ENGINEERS'  SOCIETY  OF  WESTERN  PENNSYLVANIA 

Annual  meeting  in  Pittsburgh.    Secy.,  E.  K.  Hiles 
2511  Oliver  Building,  Pittsburgh,  Penn  ' 
KANSAS  ENGINEERING  SOCIETY 

Ja™fi"19-  cAnnua,1  meeting  at  Kansas  State  Agricultural 
College.    Secy.,  C.  A.  Foster,  Topeka,  Kan. 

AMERICAN  WOOD-PRESERVERS'  ASSOCIATION 

Jan.    18-20      Annual  convention   in   Chicago.     Secv     F  J 
Angier,  Mount  Royal  Station,  Baltimore,  Md 
THE  FRANKLIN  INSTITUTE. 

Jan.    19.     Annual    meeting   in   Philadelphia.     Secy     R  B 
Owens,  Pniladelphia,  Penn.  w<~y.,  -n.. 

ILLINOIS  TCHAPTBfi:    AMERICAN  WATER-WORKS  ASSO- 

Ja«PP2v5"2nr   Any  .ai  meeting,  University  of  Illinois,  Urbana. 
becy.,  Dr.  Edward  Bartow,  Urbana,  111. 

ILLINOIS  SOCIETY  OF  ENGINEERS  AND  STJ^VEYORS 
Jan   26-28.    Annual  meeting,  University  of  Illinois  Urbana. 
111.    Secy.,  E.  E.  R.  Tratman,  Wheaton,  III 

WISCONSIN  HIGHWAY  COMMISSIONERS'  ASSOCIATION: 
Jan.  31.    Annual  meeting  in  Madison.     Secv.    G    H    :vr -•- 
waring,  Gotham,  Wis.  '  ' 

IN^NA  UNITARY  AND  WATER-SUPPLY  ASSOCIATION 
b  eg-  2-5.    Annual  meeting  in  Indianapolis.    Asst.  Secy,  w' 
i>  .  King,  Indianapolis,  Ind. 

INDIANA  ENGINEERING  SOCIETY 

Feb.  3-5.     Annual  meeting  in  Indianapolis.     Secy.,  Charles 
Brossmann,  1616  Merchants  Bank  Bldg.,  Indianapolis,  Ind 
NINTH  CHICAGO  CEMENT  SHOW 

R   W2  w=n  ^oSL  Inlantryc  Armory  and  Coliseum.  Secy., 
R.  F.  Hall,  208  South  La  Salle  St.,  Chicago,  111. 

AMERICAN  CONCRETE  INSTITUTE. 

FeJ?'  1,4"^7-.  Annual  convention  in  Chicago.     Secv    John  M 

Goodell,  1418  Walnut  St.,  Philadelphia:  Penn.  ' 
ASSOCIATION  OF  ONTARIO  LAND  SURVEYORS 

R^r-l-l'   T>An,nual   meeting  in    Toronto,  Can.     Secv.,  L  V 

Rorke,  Parliament  Building,  Toronto;  Ont. 

SECOND  ^NATIONAL   CONFERENCE   ON  CONCRETE  ROAD 
FeSt.^Chic'agot  ini0aS°-    Secy-  X  P'  Beck-  208  South  La  Salle 

IOWA  ENGINEERING  SOCIETY 

PeDun1l6ap1,8iowAancitay.  Iowa!"*         ^  M°ineS'     SeCy"  X  H' 


NEW  ENGLAND  ASSOCIATION  OF  GAS  ENGINEERS 

Feb.  16.     Annual  meeting  in  Boston.     Secy.,  N.  W.  Gifford 
38  Central  Sq.,  East  Boston,  Mass. 
AMERICAN  CONCRETE  PIPE  ASSOCIATION. 

Feb.    17-1S.     Annual   convention   in    Chicago.     Secv     E  S 
Hanson,  538  South  .Clark  St.,  Chicago,  111.  '  ' 

AMERICAN  ROAD  BUILDERS'  ASSOCIATION. 

-Feb.  22-25.  Annual  convention  in  Pittsburgh.  Secv  E  L 
I  Powers,  150  Nassau  St.,  New  York  City.  '  ' 

The  Pacific  Northwest  Society  of  Engineers  wm  hold  its 
j     annual  meeting  and  year-end  dinner  in  Seattle,  at  the  Arctic 
Club,  on  Jan.  8. 

The  Ohio  Engineering  Society  will  hold  its  38th  annual 
meeting  in  Columbus,  Feb.  9  to  11.  The  secretary  is  John 
Laylin,  Norwalk,  Ohio. 

Iowa  Engineering  Society — The  annual  meeting  will  be 
held  at  Des  Moines,  Feb.  16  to  18.  The  secretary  is  J.  H. 
Dunlap,  Iowa  City,  Iowa. 

American  Electric  Railway  Association— The  annual  mid- 
winter meeting  will  be  held  at  the  Congress  Hotel,  Chicago, 
Feb.  4,  1916.  The  general  discussions  will  center  around  the 
topics  "Valuation"  and  "Rate  of  Return." 

The  Cleveland  Association  of  Members  of  the  American 
Society  of  Civil  Engineers  has  elected  the  following  officers 
for  1916:  President,  Robert  Hoffmann;  vice-president,  W.  J. 
Watson;  secretary-treasurer,  Geo.  H.  Tinker.  The  new  presi- 
dent is  chief  engineer  of  the  Department  of  Public  Service 
of  Cleveland. 

The  Engineers'  Society  of  Pennsylvania  at  its  December 
meeting  elected  the  following  officers:  President,  R.  Boone 
Abbott,  division  engineer,  Philadelphia  &  Reading  Ry  ■  first 
vice-president,  W.  W.  Davis;  second  vice-president,  Morris 
Knowles;  directors,  F.  A.  Robbins,  Jr.,  D.  E.  Tracy,  Elton  D 
Walker;  treasurer,  John  O'Connell;  secretary,  Edward  R 
Dasher,  31  So.  Front  St.,  Harrisburg,  Penn. 

Buffalo  Engineering  Society— At  a  meeting  on  Dec  15  the 
relation  of  the  engineer  to  civic  welfare  and  the  municipality 
was  discussed  by  C.  E.  Drayer,  secretary  of  the  Cleveland 
Engineering  Society.  He  urged  that  local  engineering  socie- 
ties should  aid  municipal  governments  in  the  proper  solution 
of  engineering  problems.  Three  of  the  councilmen-elect,  who 
are  to  conduct  the  commission  government  of  Buffalo  after 
Jan.  1,  were  present  at  the  meeting.  A  resolution  was  adopted 
to  appoint  a  committee  of  five  to  cooperate  with  the  municipal 
commission  in  the  solution  of  engineering  problems.  John 
Yoanger,  Chief  Engineer  of  the  truck-department  of  the 
PiP  -ce-Arrow  Motor' Car  Co.,  said  that  his  company  was  will- 
iu&  -  —operate  with  the  schools  of  the  city  in  the  training 
of  students  in  mechanical  trades  according  to  the  coopera- 
tive educational  plan. 

The  San  Francisco  Association  of  members  of  the  Ameri- 
can Society  of  Civil  Engineers  held  its  eleventh  annual  meet- 
ing at  the  Palace  Hotel  on  Dec.  17.  Vice-president  Couchot 
presided,  and  49  members  and  guests  were  present.  A  com- 
munication from  Jerome  Newman,  suggesting  that  an  effort 
be  made  to  ascertain  the  views  of  the  association  as  to  the 
extent  to  which  it  is  justifiable  for  one  engineer  to  use  the 
plans  and  specifications  of  another  without  permission  and 
without  giving  credit  to  the  latter,  was  read.  After  a  brief 
discussion  by  Messrs.  Newman,  Marx,  Brunnier,  Rhodin  and 
Duryea  it  was  ordered  that  a  committee  of  five  be  appointed 
to  define  principles  of  ethics  in  engineering  practice  and  re- 
port at  a  subsequent  meeting.  Officers  for  the  ensuing  year 
are:  President,  H.  L.  Hachl;  vice-president,  Jerome  New- 
man. 

The  Engineering  Association  of  the  South  held  its  annual 
meeT-ne"  i"  Nashville,  Tenn.,  at  the  Commercial  Club,  on  Dec. 
i».  Ti,e  election  of  officers  was  announced  as  follows-  Presi- 
dent, T.  P.  Branch,  Professor  of  Civil  Engineering  of  the 
Georgia  School  of  Technology,  Atlanta,  Ga.;  vice-presidents 
John  Howe  Peyton  and  L.  M.  Thacher;  secretary,  J.  Harwell 
Allen,_  of  the  Allen-Scales  Engineering  Co.,  Nashville  Tenn  ■ 
directors,  C.  S.  Brown,  C.  H.  Simpson  and  L.  J.  Hill.  Professor 
Brown,  the  retiring  president,  read  a  paper  on  smoke  abate- 
ment. James  Cameron,  of  New  York  City,  who  is  conducting 
the  municipal  Pudit  at  Nashville,  called  attention  to  a  defect 
in  the  present  r;ty  charter.  The  commissioners  can  issue 
bonds  for  trunk  sewers,  but  to  do  the  same  thing  for  laterals 
is  illegal.  A  committee  was  appointed  by  the  association  to 
devise  a  remedy. 

Associate,:  Engineering  Societies  is  the  name  under  which 
the  following  engineering  organizations  have  combined:  Pa- 
cific Northv.es.  Society  of  Engineers,  Washington  Association 
ot  Engineer,  local  sections  of  the  American  Society  of  Civil 
Engineers,  American  Institute  of  Electrical  Engineers.  Amer- 
ican Institute  of  Mining  Engineers,  American  Chemical  So- 
ciety. A  joint  council  consisting  of  two  members  from  each 
of  these  societies  will  work  out  a  scheme  of  operation  for 


1296 


ENGINEERING  NEWS 


Vol.  74.  No.  27 


1916.  The  Engineers'  Club  is  considering  the  question  of  join- 
ing the  association  as  a  charter  member,  and  an  invitation  has 
been  extended  to  the  Washington  Chapter  of  the  American 
Institute  of  Architects.  The  members  of  the  preliminary  joint 
council  are:  J.  T.  Dovey,  S.  H.  Hill,  S.  C.  Lindsay,  E.  A. 
Loew,  G.  A.  Collins,  Amos  Slater,  C.  E.  Magnusson,  G.  P. 
James,  J.  H.  Linton,  C.  A.  Newhall,  J.  L.  Hall  and  Robert 
Howes. 

American  Road  Builders'  Association — A  special  meeting  of 
the  board  of  directors  was  held  in  New  York  on  Dec.  16,  at 
which  it  was  decided  to  hold  the  convention  for  1916  in  Pitts- 
burgh, beginning  on  Feb.  28.  The  board  also  adopted  a  reso- 
lution inviting  the  American  Highway  Association  to  hold 
its  annual  convention  for  1916  at  Pittsburgh  at  the  same  time. 
In  case  the  invitation  is  accepted  by  the  American  Highway 
Association,  a  committee  of  the  American  Road  Builders' 
Association  will  be  authorized  to  join  with  representatives  of 
the  other  association  in  the  preparation  of  a  program  for  the 
two  meetings,  which  will  avoid  the  duplication  of  subjects. 
The  resolution  further  recited  that  it  was  the  hope  of  the  di- 
rectors of  the  American  Boad  Builders'  Association  that  some 
such  plan  as  outlined  may  be  found  satisfactory  not  only  for 
1916  but  for  subsequent  meetings  which  may  be  held  under 
alternate  control. 

The  Minnesota  Joint  Enjirineerins  Board  was  organized 
at  an  informal  meeting  held  recently  at  the  St.  Paul  Com- 
mercial Club.  The  meeting  was  called  by  the  president  of  the 
Minnesota  Section  of  the  American  Institute  of  Electrical 
Engineeers,  and  the  president  or  chairman  of  each  of  the  fol- 
lowing engineering  organizations  was  present:  Minnesota 
Section  of  the  American  Society  of  Mechanical  Engineers, 
Northwest  Association  of  the  Members  of  the  American  Society 
of  Civil  Engineers,  Minnesota  Surveyors'  and  Engineers'  Soci- 
ety, Minneapolis  Engineers'  Club,  Civil  Engineers'  Society  of 
St"  Paul.  The  dean  of  the  College  of  Engineering  of  the  Uni- 
versity of  Minnesota  also  attended.  After  general  discussion 
as  to  how  to  make  the  board  of  greatest  value  to  the  engi- 
neering profession  the  meeting  was  adjourned.  It  will  meet 
for  luncheon  at  the  Minneapolis  Club  on  Jan.  4,  at  which  time 
it  is  hoped  that  the  work  of  organization  will  be  completed. 
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New  Belt  Coupling 

A  new  belt  coupling,  of  particular  interest  to  contractors 
because  of  the  ease  of  opening  the  joint,  has  been  brought 

out  by  Stewart  &  Co.,  171  Broad- 
way, New  York  City.  As  shown 
in  the  acompanying  sketch, 
there  are  two  plates  riveted  to 
the  two  ends  of  the  belt  (with 
clinch  rivets).  From  one  plate 
extend  a  series  of  eyes  engag- 
ing the  pins  of  the  other  plate 
when  the  joint  is  closed.  This 
form  of  coupling  costs  complete 
from  90c.  per  doz.  for  1-in.  belts 
to  $2.50  per  doz.  for  the  6-in.  size. 


are  desirable  for  industrial  service  under  certain  conditions. 
Besides  eliminating  danger  from  fire,  the  engines  are  of  com- 
paratively low  cost  and  easy  to  operate.  The  illustration 
shows  one  of  three  steam-storage  engines  built  for  the  Na- 
tional Cash  Register  Co.  by  the  Lima  Locomotive  Corpora- 
tion, of  Lima,  Ohio. 

It  is  a  38-ton,  four-wheel,  standard-gage  engine,  with  9,720 
lb.  tractive  power  and  a  factor  of  adhesion  of  7.9.  It  has 
36-in.  wheels  and  a  6-ft.  wheelbase,  and  is  driven  by  18xl8-in. 
cylinders.  The  large  cylinder  diameter  enables  the  engine  to 
run  to  the  charging  station  under  very  low  pressure. 

The  tank  is  7  ft.  in  diameter  and  16  ft.  long,  clothed  with 
2  in.  of  magnesia  insulation  under  the  steel  jacket.  Three 


STEWART  BELT  JOINT 


Sew  Glass  for  Industrial  Apparatus 

A  new  borosilicate  glass,  combining  very  low  thermal  ex- 
pansion with  great  resistance  to  attack  of  chemical  reagents, 
has  been  developed  at  the  Corning  Glass  Works,  Corning,  N. 
Y.  Its  specific  gravity  is  2.25;  the  mean  linear  expansion  co- 
efficient (19°  to  350°  C.)  is  0.0000032.  Water  at  boiling  tem- 
perature dissolves  an  amount  of  this  glass  several  times  less 
than  of  the  best  imported  laboratory  glass.  The  physical 
properties  of  the  new  material  are  due  to  the  simple  chemical 
composition— high  silica  content  and  freedom  from  heavy 
metals.  Water  in  both  thick  and  thin  dishes  of  this  glass 
exposed  to  70°  to  90°  C.  oven  temperatures  absorbed  more 
heat  than  in  aluminum,  tin  or  enameled  earthenware  dishes. 
Resistance  to  fracture  has  been  studied  by  dropping  350- 
gram  weights  on  inverted  dishes  of  4.3  to  5.8  mm.  bottom 
thickness;  falls  of  22  to  34  in.  were  required  to  break  or 
crack,  compared  with  6  to  18  in.  for  enameled  earthenware, 
and  4  to  16  in.  for  crockery  of  the  same  or  greater  bottom 
thickness.  Culinary  ware  has  been  made  from  this  glass  and 
shown  to  give  more  rapid  baking  than  that  made  of  metal  or 
"etir  then  ware. 

*    *  * 

Steam-Storasre   Industrial  Locomotives 

Fireless  steam  locomotives,  in  which  steam  is  stored  under 
pressure  in  a  tank  taking  the  place  of  the  ordinary  boiler. 


STEAM -STORAGE    INDUSTRIAL  LOCOMOTIVE 

baffle  plates  with  small  openings  prevent  surging  of  the 
water,  and  at  the  bottom  is  a  2-in.  perforated  pipe  for  charg- 
ing the  steam.  With  the  tank  about  half  full  of  water,  this 
pipe  is  connected  to  the  boiler  plant  and  steam  forced  in 
under  200-lb.  pressure  until  the  pressure  in  the  tank  is  about 
150  to  160  lb.  The  pressure  in  the  cylinders  is  reduced  to 
about  60  to  65  lb.  by  a  reducing  valve. 

A  small  storage  battery  supplies  current  for  the  headlight. 
The  bell  ringer,  sand  feed  and  emergency  brake  are  oper- 
ated by  compressed  air  from  tanks  which  are  charged  at  the 
power  plant.  A  handbrake  is  used  for  ordinary  work.  The 
engines  operate  on  about  2  mi.  of  track. 

*     *  * 

A   Tractor   with    One-Wheel  Drive 

An  electric  three-wheel  tractor,  designed  to  replace  team 
haulage  where  possible,  has  been  placed  on  the  market  by 
the  Couple-Gear  Freight-Wheel  Co.,  of  Grand  Rapids,  Mich. 
The  tractor  is  approximately  the  length  of  a  team  and  wagon 
and  can  be  turned  in  less  space  (see  view).  The  motor  is  con- 
tained in  and  inclosed  by  the  forward  wheel  and  is  held 
rigidly  between  the  steering  forks,  so  that  the  wheel  revolves 
around  the  motor.    On  each  end  of  the  motor  shaft  is  a  small 


TRACTOR   WITH   SINGLE-WHEEL  DRIVE 

pinion  which  engages  with  a  circular  rack  fastened  inside  the 
rim.  Tractors  of  this  general  design  have  been  ussed  to  haul 
lumber  from  mill  to  yard  and  have  given  good  service.  The 
loads,  of  3  to  5  tons,  were  hauled  on  planking. 

In  producing  a  tractor  for  general  freight  haulage,  the 
manufacturer  proposes  that  one  tractor  be  used  in  con- 
nection with  two  wagons — one  wagon  being  loaded  while  the 
other  is  being  delivered  and  unloaded.  The  Radcaw  Lumber 
Co.,  of  Stamps,  Ark.,  states  that  on  May  1,  1915,  it  replaced  15 
mules  and  drivers  with  three  tractors.  Once  a  day  15  mini 
is  spent  in  oiling  the  machines,  and  at  night  the  batteries 
are  charged,  4  hr.  being  required  for  this  operation. 
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BUSINESS   SLOWLY  IMPROVIIVG 

_  The  shock  given  to  business  in  May  was  perhaps  overcome 
in  June,  but  the  volume  does  not  increase  as  steadily  as  many 
believed  it  would  There  seems  to  be  every  indication  that 
the  groundwork  has  been  prepared  for  the  most  prosperous 
year  m  the  history  of  the  country.  There  were  large  crops 
last  year  and  they  were  sold  at  high  prices.  The  prospects 
are  that  the  crops  of  this  year  will  be  fully  as  remunerative 
to  the  farmer,  although  it  is  still  too  early  to  talk  of  the  corn 
crop,  and  besides,  industrial  activity  is  picking  up  Still 
general  business  does  not  improve  as  was  expected.  The  only 
explanation  of  this  is  that  people  are  either  saving  it  or  pay- 
ing their  debts,  and  the  former  is  the  more  probable.  The 
financial  situation  will  be  built  on  this  structure  and  was 
never  so  sound  as  it  now  is.  With  the  steady  savings  of  a 
great  population  following  an  accumulation  of  capital  piled 
up  m  1914,  this  country  is  buying  back  from  Europe,  at  bar- 
gam  prices,  securities  sold  there  years  ago.  The  securities 
that  are  coming  back,  too,  are  not  being  paid  for  in  legal 
tender,  but  m  food  stuffs  and  munitions  of  war,  all  of  which 
are  commanding  high  prices. 

Foreign  business  has  been  large,  and  fortunately,  much  of 
it  has  been  for  staple  goods  and  not  for  war  munitions  The 
car  equipment  companies  and  the  builders  of  motive  power 
have  had  a  number  of  orders  for  quantities  of  cars  and  loco- 
motives. Foreign  orders  are  likewise  resulting  in  American 
manufacturers  taking  up  new  ideas  of  work  and  effecting 
economies  therein.  The  enormous  orders  for  aeroplane  en- 
gines will  result  in  the  building  of  new  tvpes  of  engines  on  a 
scale  hitherto  thought  out  of  the  question,  and  that  in  itself 
*  L  result  lowered  costs  and  make  possible  the  building 
of  better  high-speed  engines  than  ever  before.  A  Russian 
order  for  locomotives  required  copper  fire  box  lining,  and  al- 
though these  have  been  rolled  in  the  United  States  before 
they  have  not  been  of  arsenical  copper.  This  will  save  per- 
haps half  a  cent  per  pound  in  the  refining,  and  at  the  present 
price  of  copper  fully  a  cent  per  pound  in  the  deleterious  ma- 
terial therein  contained. 

War  orders  have  been  just  as  large  as  ever,  but  few 
ot  them  have  gone  xorward.  It  is  impossible  to  secure  ma- 
chine tools  of  some  classes  within  six  months,  and  manu- 
facturers are  unwilling  to  make  any  contracts  for  forward 
delivery.  As  war  orders  continue  to  increase  the  number  of 
shops  turning  from  peaceful  pursuits  to  manufacture  weapons 
of  destruction  increase,  and  there  seems  to  be  no  limit  to  the 
manufacturing  establishments  taking  orders  of  this  character 
the  iron  trade  has  increased  steadily,  and  some  of  the 
mills  are  now  operating  to  90%   of  capacity,  although  80% 

that  tv£e  £10i',e  r?6arly  She  general  average.  It  is  noteworthy 
that  the  Steel  Corporation  has  put  in  operation  some  of  its 
plants  which  cannot  be  operated  at  a  profit  except  when  prices 
fhtf  &l  >*remunerative.  This  is  taken  by  the  trade  to  mean 
tnat  the  Corporation  sees  higher  prices  for  steel 
„i  i  d.e.mand  for  metals  continues  unabated,  but  the  ridic- 
ulously high  prices  which  were  current  early  in  June  have 
given  away  to  more  reasonable  quotations.  Spelter  which 
£1^  "V0  29c"v.is  £ow  available  at  around  20c  Lead  which 
sold  at  7c  can  be  had  at  5%c.  Copper  which  sold  at  loic 
«wdr°?£ed  °-ff  aboUut  a  half  a  cent-  In  brass  tubes?  rods  and 
quotation1!.1"6  18  m  lrresularity,  and  practically  no  current 
t.  S^Pbuilding  work  is  extremely  active.  All  of  the  yards  on 
f«e  f-£tlantlc  foast  have  orders  which  will  keep  them  busy 
for  the  next  twenty-four  months,  and  quite  a  little  business 
has  been  taken  by  yards  on  the  Pacific  Coast.  The  Ortlt 
Lakes  shops  also  are  busy,  either  repairing,  building  oi  cut- 
ting boats  m  two  so  that  they  can  be  transported  thfough  the 
Welland  Canal  to  the  Atlantic  Seaboard  E  tne 

Contracting  work  has  not  been  so  active  There  are  a 
{?i'f.at  £"a£y  small  .jobs  in  prospect,  but  the  larger  jobs  art 
Being  held  up  awaiting  more  definite  news  relative  to  f?na£- 
ceering.  At  least  one  contract  has  been  noted !  where  the Tcon 
TTni?riP«?c?denVto^he  beginning  of  the  work  was  that  the 
United  States  should  not  be  at  war  on  August  1  Subwav 
work  m  New  York  continues  on  a  fairly  active  scale  and 
there  is  a  prospect  that  this  will  be  increased  later  in  the  sea- 
Rates  for  long-time  securities  are  higher  and  while  it  ;<= 
possible  to  obtain  money  in  abundance,  bankers  are Tie  uctanf 
to  let  it  go  out  on  long-time  investments  for  municinal  nf,r 
poses  unless  4%  to  5%%  can  be  had.  In  some cases  c  ties  a , £ 
changing  their  financial  policy  by  issuing  seriat  bonds  wWh 

M  -as  &  sw*s&£&&& 

$1.4?  JuTy  I.'4068  In  NeW  T°rk  Were  advanced  10c.  per  bbl.  to 
Labor 

TV,^e-expect®<1  sh°rtage  of  labor  has  not  materalized  as  vet 
ffSi&SsTlF  -i^n  -reVa-be^r no4£jg 
ilB^f^  ^^^^  ^ttfo  fa^l! 

g&'A'S  £cfe  VLrg^be^o  f * to'rffit  TlTs^ 
?w  tlU  f°me  of  the  recent  subway  bidding  it  is  evident 
lX  ?n%haeITearC°ansP  their  IS  that  ^abor  m?g„t  be  "higher 
than     orraerlv  *  figures  were  considerably  higher 


Hill  Illllllllllllllllllllllllllllli; 

£anC^  'ndicates  that  the  wiser  counsellors  among  labor  lead- 
eis  perceive  that  it  is  not  the  best  time  to  strike.  The  Chi - 
thf  tlA^C^?n«firik?i  ,VVaS  tsomewhat  of  a  political  affair,  and 
re,ta  •io!?,i0f  tSe  buildmg  trades  in  that  city  is  not  especially 
fl^fk«.ble  T-hen  is  considered  that  there  has  been  nearly 
12  months  activity  in  those  trades.  A  threatened  strike  by  the 
clerical  force  of  the  New  Haven  R.R.  is  still  in  abeyance 
*ancy  wages  are  being  paid  for  skilled  mechanics  having  the 
are  ./JS  operate  machine  tools,  and  all  sorts  of  inducements 
tn  fS,t0  rthe™.to,g°  to  Great  Britain  and  work  or  to  go 
wav-ada-  In  this  line,  wages  have  risen  in  a  spectacular 
was.  Theie  is  every  reason  to  believe  that  from  now  on  the 
tionns tettSnatth«Vrt11  Produce  more  of  their  own  w^r  muni6 
5.J ?  +1  ,  they  have  m  the  past.  Whether  this  will  reflect 
on  the  American  output  or  not  is  another  question.  renect 

CEMENT,  LIME  AND  BRICK 

S0r/P°n1?lfhnod  Ce™ent— The  consumption  of  cement  is  about 
work  -that  i^LM^f  outptut-  M°st  of  it  is  going  into  small 
Zv  li  fi.  wfde  f,r°m  the  subways  in  New  York,  there  is 
tir/ul  ™,v,ar&e  wol'k  going  on.  Railroads  are  doing  prac- 
tically nothing  and  this  is  the  one  reason  why  business  in 
the  cement  trade  continues  so  dull.  The  advance  of  10c  per 
NeweYomkV^r IVfJ  in  the .month,  bringing  tie  price  to  92  c. 
?ew  lork;  !ess  the  price  for  bags,  and  $1.32  the  price  with 
bags,  has.  been  fairly  well  sustained,  most  of  the  smalle?  c™ 
?eaVon  ^^f"'  °Une  market.  There  seems  to  b™  very  good 
ff  m,  ?h  S,«fe  th,at  business  in  the  South  has  improved 
to  a  much  greater  degree  than  was  thought  possible  when 

s?derationnUOUTn  ^w^V"  ^at  !istrict  >s  taken  Into  con" 
siaeiation.    in  the  West  there  has  been  some  excellent  trade 

ra?™oaclse  arn°ddl™derS-  Int-the  +East'  the  reluctance  of  ?n1 
tilling  fx  Jnr-  lf,t  corporations  to  spend  money  has  been  a 
telling    factor,    but    at    the    same    time    highway    work  has 

Be  perTbl  higher  thrw  UfSYial-  ■ In  the  wesf  prices  Ire' abovl 
oc.  per  bbl.  higher.     The  following  quotat  ons  are  current  at 

Dags?  named'  and  d°  n0t  delude  the  usual  charge  for 

Chicago   ;   $i.u    Boston    $i  16 

Detroit    1.20    Cleveland  .  .  .    120 

Jersey    City    0.74    Duluth   .... 3? 

qt    vJ,?,rk  °-93    Minneapolis    137 

St-    Paul    1.37  ..Pittsburgh   ......  £05 

Crushed  Stone — The  entrance  of  the  new  interests  in  the 
crushed  stone  business  into  the  New  York  market  has 1  brought 
about  demoralizing  conditions.  There  seems  to  be  no  orfce 
It  is  more  a  question  of  getting  an  order.  Sales  have  been 
New ev«SrJ0W  P  6^5C-  Rfr  CU-yd-  delivered  alongsfde  of  dock 
ti  Zja°rk-  ancl  when  the  difference  between  thl  various  sizes 
is  taken  into  consideration,  even  lower  prices  in  nroDortfon 
have  been  made.  The  market  seems  without  bottom  and 
moreover,  there  is  practically  no  new  business.    DOttom'  and 

Gravel — Sellers  of  gravel  in  the  New  York  market  have  not 

gravel  at  a  dollar  rather  than  crushed  stone  at  70c  86 
aT-d^oneTSTIl?,omaVkIt-ii-stead^  and  without  change.  Stand- 
cZ™AZlhnT£fl£mShlnS  S6llS  at  $1-55  t0  ?16«-  Ea«tern 

t,.i^Br-ck_TTh*e  manufacture  of  brick  in  the  Hudson  River  dis- 
trict is  about  70%   of  capacity.     The  stock  o    bricks  in  the 

years"  paJfThe  ill^*  there  £aV5  been  ?argerC  stocks*  in 
f   P,ast-    the    stock    now    on    hand    would    be    enoutrh  to 

at  an  firmmaYV^rdaerf  0,'dAna/y  c°Sditions.a  Prids  are  not 

foraRaAtan  Ri^r®brickf°r      UdS°n  RlV61'  C°mm°n  and  *6-25 

IRON  AJiD  STEEL 
1  piS  Iron— The  production  of  pig  iron  during  Mav  was 
larger  than  in  the  corresponding  month  last  yea"  Thl  blTst 
furnaces  of  the  country  are  running  to  80 %  of  capacity  or icel 
are  firmer,  and  in  general  the  feeling  in  the  pig-iron  trade  t« 
much  more  optimistic  than  a  month  ago  Individua  siles 
have  not  been  large  but  have  been  numlrous .  Bias?  furnace 
interests  are  reluctant  to  sell  for  forward  delivery  unlesl 
premiums,  above  present  prices  are  given,  The  demand  fo? 
s  eel-making  iron  is  relatively  more  active  than  foundry  iron 
hJ.ahnTSh  a  noticeable  improvement  in  inquiries  tor  foundry 
brands  has  sprung  up  within  the  last  fortnight  An  advance 
$97|  and ^t'W5  P1'VCe  ?f  s?uthern  iron  brings  the  i?ice  to 
$9  75,  and  is  the  important  price  change  of  the  month  Basic 
™\U1S°t5'ghe''-  While  the  Price  If  coke  is  only  10c  pe? 
ton  higher  than  a  month  ago.  this  is  having  its  influence  in 
the  pig-iron  market.  Prices  in  lots  of  100  tons  or  over  1  the 
N0on2tS$12  slftoYn  aSrifr°1-l0WSt:-  tJP i n c i n n a t i   Southern  Found 

^%hM2-"°C^tt^^  ^°u'  iVrrvnNFoOU3nCV?3  fo°'d'  $$AVl 
New  York  Northern  Foundry  No  "  x  SI  4  ?!'  tn .  *i  1  *n  *  xt  5' 
York  Northern  Foundry   No    2  nlnin    «lVvh  4^°-  .^6W 

Foundry  No.  2  in  the  New  Yo, km  kit ^is  $14 '  i„rhi™ 
Northern  Foundry  No.  2  is  $13  to  $13.50 .  In ^  Blrmingn^m  the 
Principal  pig-iron  interests  report  that  they  have  no  : Son  for 
quoting  sTfs  RS  S*S!  ,than,  n^    oVe^fnterlsts  are 

and  bfRlr    iA%nntA    TTn  Pittsburgh,  Bessemer  iron  is  $14.65 
n  7H  f      'j  v  i5    for   July   and   August   delivery;    $13.65  to 
$13.  (0  for  delivery  over  the  second  half  of  the  veaf     This  in 

burgh  district  freiSht  Char8:e  fl'°m  the  vlllt/ tor\he  Pitt": 
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Steel  Rails — Business  has  been  fairly  satisfactory,  and  the 
rail  mills  are  busier  than  at  any  time  in  the  last  year.  The 
Pennsylvania  order  for  upwards  of  150,000  tons  was  placed, 
and  this  order  included  some  125-lb.  rails.  Other  railroads 
in  the  United  States  bought  sparingly,  it  is  true,  but  still 
there  was  a  fair  business  contracted.  Most  of  the  business 
aside  from  the  Pennsylvania  order  has  been  for  foreign  ac- 
counts. The  Russian  Government  has  placed  some  orders, 
but  practically  all  of  the  business  from  Russia  has  been  of 
such  dilatory  nature  that  only  the  most  patient  firms  are 
willing  to  continue  negotiations.  Some  orders,  particularly 
for  engines,  were  hanging  fire  for  several  months,  and  it  is 
creditably  reported  that  a  shell  order  was  delayed  six  weeks, 
due  to  a  small  difference  in  the  icleas  of  price.  The  French 
Government  has  purchased  a  fair  tonnage  of  light  rails.  The 
subway  and  elevated  lines  in  New  York  are  buying  small 
quantities  from  time  to  time  for  new  construction.  Prices 
£ot  lots  of  a  thousand  tons  or  over  are  as  follows:  Standard 
sections  of  Bessemer,  $28;  Open  Hearth,  $30,  both  per  gross 
ton  f.o.b.  Pittsburgh.  In  last  month's  issue  an  error  was  made 
in  stating  that  Bessemer  and  open  hearth  rails  were  sold 
per  net  ton.  Girder  rails  in  30-ft.  lengths  are  $36.40  per  gross 
ton;  in  60-ft.  lengths,  $38.40  per  gross  ton,  both  f.o.b.  New 
York.  Other  quotations  f.o.b.  Pittsburgh  for  large  lots,  the 
prices  being  given  in  cents  per  lb.,  are  as  follows: 

Standard  sections,  1.25c;  20  to  30  lb.,  1.15c;  15  to  20  lb., 
1.20c;  12  to  18  lb.,  1.25c;  8  to  12  lb.,  1.30c. 

Track  Supplies — The  picking  up  of  business  which  was 
noted  last  month  continues,  but  is  not  especially  active.  An 
advance  of  a  dollar  a  ton  in  tie  plates  is  noted,  the  price  in 
Chicago  being  $23.25  to  $24.25  per  net  ton.  Standard  railroad 
spikes  are  $1.40  to  $1.50  Pittsburgh.  In  Chicago  prices  are 
quoted  at  $1.50,  track  bolts  and  square  nuts  $1.90  in  carload 
lot.  Angle  bars  are  likewise  quoted  at  $1.50.  These  prices 
are  per  100  lb.  It  is  reported  that  the  Baltimore  &  Ohio  re- 
cently bought  10,000  kegs  of  spikes. 

Structural  Shapes — An  advance  of  5c.  per  100  lb.,  which 
was  to  have  taken  place  on  July  1,  occurred  about  the  middle 
of  the  month.  Fabricating  orders  are  not  especially  large,  but 
there  is  a  great  deal  of  strength  in  the  market  for  shapes, 
due  to  a  demand  from  car  builders  and  shipbuilding  concerns. 
There  is  also  a  very  good  tonnage  just  now  being  shipped 
out  of  the  mills  for  the  new  Rapid  Transit  construction  in 
New  York.  Prices  as  stated  are  higher,  for  I-beams  3  to 
15  in.,  channels  3  to  15  in.,  angles  3  to  6  in.,  T's  3  in.  and 
over,  1.25c.  Other  quotations  include  I-beams  over  18  in., 
H-beams  over  18  in.,  channels  over  15  in.,  angles  over  14 
in.,  1.30c. 

Cutting  to  specified  lengths  is  charged  at  the  following 
rates:  3  ft.  to  2  ft.  inclusive,  25c;  2  ft.  to  1  ft.,  50c;  under 
1  ft.,  $1.55.  No  charge  is  made  for  cuttting  to  specified 
lengths  above  3  ft.  In  Philadelphia  the  base  price  is  $1.41, 
in  San  Francisco  $2.05  to  $2.10,  and  in  New  York  $1.42.  All 
these  prices  are  per  100  lb. 

Plates — The  activity  in  shipbuilding  yards  continues,  and 
within  the  last  month  there  have  been  a  number  of  orders 
placed  for  cars,  which  has  resulted  in  much  new  business 
for  plates.  All  of  the  larger  mills  are  holding  to  $1.20  Pitts- 
burgh for  plates,  and  some  of  them  state  they  will  not  accept 
orders  for  third-quarter  shipment  at  less  than  $1.25.  It  is 
evident  that  the  shipbuilding  yards  have  about  all  the  work 
they  can  take  care  of  for  the  next  two  years,  but  car  orders 
are  still  small.  The  price  of  plates  is  $1.20  to  $1.25  Pittsburgh, 
equivalent  to  $1.29  to  $1.34  Chicago,  $1.36  to  $1.41  Philadelphia, 
$1.37  to  $1.42  New  York.  All  of  these  quotations  are  per 
100  lb. 

Pipe — Business  has  been  more  active,  both  in  the  black 
and  galvanized.  Galvanized  pipe  is  selling  at  unheard  of 
prices,  and  as  a  further  effort  to  restrict  consumption  mills 
are  accepting  orders  only  on  the  basis  of  60%  black  pipe 
and  40%  galvanized.  This  of  course  accounts  for  an  increase 
in  the  demand  for  black  pipe.  The  recent  decline  in  spelter 
may  bring  about  lower  prices  for  galvanized,  but  still  there 
is  little  likelihood  of  any  cheap  galvanized  pipe  for  some  time 
to  come. 

Black  Galvanized 

%-  to  2-in.  steel,  butt  welded   79%  57%% 

2%-  to  6-in.  steel,  lap  welded   78%  56y2% 

7-  to  12-in.  steel,  lap  welded   76%  54y2% 

At  these  discounts  the  net  prices  of  pipe  per  foot,  in  large 
in  lots  Pittsburgh,  are  as  follows: 


Diameter  Black 

%-in   2.43 

1-  in   3.57 

1%-in   4.83 

1%-in   5.77 

2-  in   7.77 

2y2-in   12.87 

3-  in   16.83 

4-  in   23.98 


Cents  , 

Galvan- 
ized 


4.88 
7.22 
9.77 
11.68 
15.72 
25.44 
33.27 
47.41 


,  Cents  ^ 

Galvan- 
Diameter    Black  ized 

5-  in   32.56  64.38 

6-  in   42.24  83.52 

7-  in   57.12  1.08 

8-  in   60.00  1.13 

9-  in   82.80  1.56 

10-in   98.88  1.87 

11-  in   1.11  12.10 

12-  in   1.21  '2.31 


.  Cents  per  Pound  * 

Large  lots  Warehouse  delivery 

Pittsburgh  New  York 


Black 

•Galv. 

Black 

*Galv. 

No.  10 

1.55 

4.50 

No.  12 

1.55 

4.60 

No.  14 

1.60 

4.60 

No.  16 

1.65 

4.70 

2.35 

5.25 

Nos.  18  and 

20 

1.70 

4.85 

2.40 

5.40 

Nos.  22  and 

24 

1.75 

4.95 

2.45 

5.55 

No.  26 

1.80 

5.20 

2.50 

5.75 

No.  27 

1.85 

5.35 

2.55 

5.S5 

No.  28 

1.90 

5.50 

2.60 

£.00 

*Quotations  nominal. 

Cast-Iron  Pipe — Pipe  foundries  are  running  about  70% 
to  80%  of  capacity.  There  was  a  fair  amount  of  export 
business  reported  from  the  Birmingham  district,  but  that  is 


retarded  on  account  of  the  high  freight  rate.  The  advance 
in  the  price  of  pig  iron  is  responsible  for  the  strength  in 
certain  markets,  such  as  Chicago,  but  the  entire  tendency 
seems  to  be  upward.  In  New  York,  Classs  A  pipe  and  gas 
pipe  is  $23.50  to  $24  per  net  ton,  while  Class  B  pipe  is  $22.50 
to  $23.50.  In  Birmingham,  4  in.  is  $20,  6  in.  and  upward,  $18. 
In  Chicago  prices  are  50c.  a  ton  higher  than  last  month, 
4  in.  being  held  at  $26;  6  to  12  in.,  $24;  16  in.  and  upward, 
$23.50.  For  Class  A  pipe  and  gas  pipe  $1  per  ton  extra  is 
charged.    All  of  these  prices  are  per  net  ton. 

Sheets — The  mills  are  operating  to  about  80%  of  capacity, 
and  this  in  spite  of  the  fact  that  several  are  refusing  to 
make  contracts  for  galvanized  sheets,  practically  all  of 
them  holding  their  salesmen  down  to  confirmation  of  their 
orders  by  telegraph,  and  still  others  doing  everything  they 
can  to  discourage  sales.  The  price  of  No.  28  galvanized  is 
5c.  per  lb.  at  the  mills.  This  is  a  difference  of  3c.  between 
galvanized  and  black,  compared  with  about  lc.  ordinarily. 
That  trade  will  quickly  turn  to  black  sheets,  or  stop  using 
sheets  for  the  time  being  as  much  as  possible,  is  admitted 
by  all  hands.  There  has  been  a  recent  drop  of  6  to  Sc.  in 
the  price  of  spelter,  but  this  is  scarcely  enough  to  let  out 
the  galvanizing  mills.  If  the  price  drops  to  around  12  or  15c. 
there  is  no  doubt  that  prices  would  be  more  nearly  normal. 
Black  sheets  are  quiet,  although  the  falling  off  in  the  demand 
for  galvanized  has  resulted  in  a  heavier  increase  for  black. 
The  following  quotations  are  for  large  lots  of  sheets  f.o.b. 
Pittsburgh  and  small  lots  from  store  New  York: 

-Cents  per  Pound- 


No.  10 
No.  12 
No.  14 
No.  16 
Nos.  18 
Nos.  22 
No.  26 
No.  27 
No.  28 
*Qu 


Black 
1.55 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 

otations  nominal. 


Large  lots 
Pittsburgh 

*Galv. 


Warehouse  delivery 
New  York 


Black 


*Galv. 


and  20 
and  24 


4.95 
5.20 
5.35 
5.50 


2 

35 

5 

25 

2 

40 

5 

40 

2 

45 

5 

55 

2 

50 

5 

Til 

2 

55 

5 

85 

•1 

60 

6 

00 

Steel  Sheet  Piling — Prices  are  somewhat  higher,  at  $1.55 
to  $1.60  per  100  lb.  f.o.b.  Pittsburgh. 

Old  Materials — In  all  materials  the  market  appears  to  be 
considerably  better  than  a  month  ago.  There  have  been  nu- 
merous advances,  and  moreover,  customers  are  asking  for 
material.  Holders  of  scrap  are  not  disposed  to  let  go  of  it 
at  these  prices.  Then,  with  the  advance  in  pig  iron,  foundry- 
men  are  coming  into  the  market.  In  New  York  an  advance  of 
50  to  75c.  a  ton  in  No.  1  machinery  cast  is  noted,  and  stove 
plate  is  $1  per  ton  higher  than  a  month  ago. 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $9.00  to  $9.25 

Pipes  and  flues   8.25  to  8.50 

No.  1  railroad  wrought   10.50  to  10.75 

Stove  plate    8.75  to  9.25 

No.  1  machinery  cast   12.00  to  12.50 

Wrought  turnings    6.00  to  6.25 

The  principal  news  in  Chicago  market  is  much  larger 
buying  of  heavy  melting  steel  scrap.  Prices  are  unchanged, 
but  the  demand  is  far  more  active.  Then  there  has  been  an 
advance  of  50c.  per  ton  in  agricultural  malleable  and  one  of 
25c.  per  ton  in  railroad  malleable. 

Per  Gross  Ton 

Heavy-melting    steel    scrap   $9.50  to  $9.75 

Per  Net  Ton 

No.  1  railroad  wrought   $9.00  to  $9.25 

No.  2  railroad  wrought   8.25  to  8.75 

No.  1  cast  scrap   9.00  to  9.75 

Pipes  and  flues   6.25  to  6.75 

Agricultural  malleable    7.75  to  8.00 

Railroad  malleable    8.50  to  8.75 

The  Pittsburgh  market  is  dull.  The  demand  does  not  seem 
to  have  reached  there  yet,  and  although  there  is  an  advance 
of  25c.  a  ton  in  foundry  cast  and  a  similar  one  in  machine 
shop  turnings,  the  general  market  is  lifeless. 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $11.75 

Rerolling  rails    11.75  to  12.00 

No.  1  foundry  cast   12.25  to  12.50 

Old  car  wheels   11.75  to  12.00 

Machine   shop   turnings   8.00  to  8.25 

Railroad   malleable    10.50  to  10.75 

Chain — Prices  are  steady  and  without  change,  as  follows. 
These  prices  are  per  100  lb.,  f.o.b.  Pittsburgh: 


fir  m. 
Vi  in. 


$7.50 
4.95 
3.95 
3.40 
3.20 


y2  and  A  in. 
%  and  U  in. 
%  and  if  in. 
%  ond  \i  in. 
1  to  IVi  in..  . 


fir  m  

EXTRAS  TO  ABOVE  LIST  PER 

For  BB 

  $1.50 

  1.25 


$3.00 
2.90 
2.80 
2.70 
2.60 


W-in.  and  14-in.. 
A -in.  and  larger. 


-00  POUNDS 

For  BBB 
$2.00 
1.75 


Wire — The  demand  for  wire  is  excellent,  and  it  is  prac- 
tically impossible  to  secure  any  immediate  delivery  of  barbed 
wire.  Consequently,  orders  on  this  product  are  being  turned 
down  daily.  Prices  are  extremely  firm,  $1.35  (5>  1.40  being 
asked  for  "annealed  fence  wire,  and  $1.60  for  painted  barbed 
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wire.  Galvanized  barbed  wire  and  fence  staples  are  $2.40,  but 
even  at  this  price  there  is  some  uncertainty  about  getting-  de- 
liveries. All  of  these  prices  are  f.o.b.  Pittsburgh  and  per 
100  lb.  Woven  wire  fencing  is  higher,  being  quoted  at  79% 
off  in  carload  lots,  68%  in  1000-rod  lots,  and  67%  in  small  lots, 
f.o.b.  Pittsburgh. 

Merchant  Steel— Business  continues  to  improve,  especially 
for  small  lots  from  merchants'  store.  There  has  been  no 
change  in  price,  but  it  is  probable  that  before  the  end  of  the 
month  an  advance  of  at  least  5c.  per  100  lb.  will  be  made. 
Quotations  from  jobbers'  store  in  New  York  are  as  follows: 

Cents 
Per  Pound 

Refined  iron: 

1  to  1%  in.,  round  and  square   1.85 

1%  to  4  in.  x  %  to  1  in   1.85 

1%  to  4  in.  x  %  to  ft  in   2.05 

Norway  bars    3.20 

Burdens  bar  iron    3.15 

Soft  steel: 

%  to  3  in.,  round  and  square  -.  l  85 

1  to  6  in.  x  %  to  1  in   1.85 

I  to  6  in.  x  Vi  and  ft   2.00 

Rods — %  and  }J  in   1.95 

Bands — 1%  to  6x,35  in.  to  No.  8   2.15 

Beams  and  channels — 3  to  15  in   1.90 

Angles: 

3  in.  x  V4,  in.  and  larger   1.90 

3  in.  x  ft  in.  and  Vs  in   2.35 

1%  to  2%  in.  x  ft  in.  and  thicker   2.00 

II  y2  to  2V2  in.  x  Va  in   2.10 

1  to  1%  in.  x  ft  in   2.10 

1  to  1%  in.  x  %  in   2.15 

Tees: 

lVz  to  2y2x%  in   2.05 

IV2  to  2y2xft  in   2.15 

3  in.  and  larger   1.95 

Wire  Rope — Business  shows  some  increase,  but  the  demand 
is  not  yet  up  to  normal.  Discounts  are  unchanged  at  47  and 
5%  from  list  for  galvanized,  and  55  and  5%  for  bright.  At 
these  discounts  the  net  prices  of  wire  rope  at  the  mills  are  as 
follows: 


Diameter  in 
Inches 

2Vz 

1% 

1V4, 
1 


Cast  Steel 

$0.75 
0.61 
0.47 
0.39 
0.28 
0.20 
0.13 
0.08 
0.06 


-Price  per  Foot- 
Crucible  Steel 

$0.90 
0.73 
0.57 
0.  49 
0.34 
0.24 
0.15 
0.09 
0.07 


Plow  Steel 

$1.07 
0.86 
0.67 
0.58 
0.40 
0.27 
0.18 
0.11 
0.08 


Freight  Rates — The  freight  rates  on  finished  steel  products 
from  the  Pittsburgh  district,  including  plates,  structural 
shapes,  merchant  steel,  bars,  pipe  fittings,  plain  and  galvan- 
ized, wire  nails,  rivets,  spikes,  bolts,  black  sheets  (except 
planished),  chain,  etc.,  are  as  follows,  in  cents  per  100  lb.: 
Boston,  18.9c;  Buffalo,  11.6c;  Baltimore,  15.4c;  Cleveland, 
10.5c;  Cincinnati,  15.8c;  Chicago,  18.9c;  Denver,  Colo.,  68.6c; 
New  Orleans,  30c;  New  York,  16.9c;  Philadelphia,  15.9c; 
St.  Louis,  23.6c;  Minnesota  and  St.  Paul,  32.9c;  Pacific  Coast 
(all  rail),  80c. 

REINFORCING  MATERIALS 
Triangle  Mesh — The  demand  shows  a  steady  improvement. 
Prices  are  firm. 


PRICE  PER  100  SQ.FT. 

,  Plain  Material- 
Less  Than 

Cross  Sec  Car  Lots 

and  Over 
10,000  Sq.Ft. 

$1.23 
0.97 
0.77 
0.60 
2.05 
1.77 
1.57 
1.42 
1.17 
0.97 
0.80 
3.02 
2.62 
2.34 
1.80 
1.42 
1.05 
4.30 
3.70 
3.25 
2.48 
1.88 
1.34 


Btyle 

Area  per 

Carload 

No. 

Ft.  Width 

Lots 

t4 

0 

.102 

$1 .00 

5 

0 

.077 

0.80 

6 

0 

.058 

0.63 

0 

.041 

0.49 

t23 

0 

.170 

1.69 

24 

0. 

142 

1.46 

25 

0 

.124 

1.29 

t26 

0 

.110 

1.17 

t27 

0 

.085 

0.96 

28 

0 

066 

0.80 

29 

0 

049 

0.66 

31 

0 

261 

2.49 

32 

0 

.225 

2.16 

33 

0 

196 

1.93 

34 

0 

14C 

1.48 

35 

0 

109 

1.117 

36 

0 

075 

0.87 

38 

0. 

380 

3.55 

t39 

0 

325 

3.05 

40 

0. 

283 

2.68 

41 

0. 

208 

2.05 

42 

0. 

151 

1.55 

t43 

0. 

101 

1.10 

■Galvanized  , 

Less  Than 
Car  Lots 
Carload    and  Over 
Lots    10,000  Sq.Ft. 


$1.12 
0.89 
0.71 
0.55 
1 .88 
1 . 
1  . 
1  . 
1. 
0. 
0. 
2. 
2. 
2. 
1. 
1. 


$1.34 
1.00 
0.84 
0.66 


.62 
.43 
.30 
.07 
.89 
.73 
.76 
.  40 
.14 
.64 
.30 


0.97 
3.93 
3.38 
2.97 
2.  27 
1.72 
1.23 


0.87 
3.29 
2.86 

2.55 
1.96 
1.55 
1.15 
4.68 
4.03 
3.54 
2.70 
2.05 
1.46 


Bars,  Concrete  Reinforcing  —  A  tremendous  amount  Of 
business  is  being  done  at  the  mills  for  the  agricultural  imple- 
ment makers,  which  has  resulted  in  higher  prices.  This  car- 
ries with  it  an  advanced  quotation  for  reinforcing  bars  of  $1 
per  ton  at  the  same  mills.  The  demand  for  reinforcing  bars 
is  not  so  active  as  for  other  bars,  but  it  is  far  better  than  at 
any  time  in  the  last  year.  Prices  are  higher  as  stated  and 
are  quoted  as  follows: 


1  Cents  per  Pound—  s 

Delivered 
from 

Mill  Shipments  'Warehouse  *Warehouse 
Size  Pittsburgh        Pittsburgh  New  Yor  k 

fi-in.  and  larger...  1.25  1.60  2.05  to  2.10 

%-|n   1.30  1.75  2.10  to2.15 

%-in   1.45  1.90  2.25  to  2.30 

%-'n   1.55  2.00  2.35  to2.40 

Vi-in   1.83  2.30  2.70to2.75 

*Bars  from  warehouse  are  cut  to  desired  length  without 
extra  charge. 

CLAY  PRODUCTS 
Sewer  Pipe — There  is  a  great  deal  of  municipal  work  going 
on,  and  as  a  result  quite  a  flood  of  inquires  has  been  received. 
Sales  as  compared  with  the  same  period  a  year  ago  have 
shown  an  increase.  However,  prices  remain  unchanged,  the 
following  discounts  still  being  effective:  On  3  in.  to  24  in.. 
80%  off  list;  27  to  30  in.,  70%;  30  to  36  in.,  65%.  At  these 
discounts,  prices  are  as  follows: 

PRICE  OF  SEWER  PIPE  PER  FOOT 


S''ze 

Size 

18-in. 

$0.38 

0.05 

20-in. 

.  ..  0.45 

22-in. 

.  ..  0.60 

6-in  

24-in. 

.  .  ,  0.65 

8-in  

.  .  .  0.11 

27-in. 

.  .  ,  1.35 

10-in  

0.16 

30-in 

.  1.65 

12-in  

.  .  ,  0.20 

33-in. 

2.20 

15-in  

0.27 

Sfi-in 

9  dr. 

Flue  Lin 

ins — The  discount  on  this  material  remains  un- 

changed  at 

80%  off 

list.  At 

this  rate,  prices  are  as 

follows: 

FLUE 

LINING 

PRICE  PER 

FOOT 

Size 

Weight 

Price 

Weight 

Price 

in  Lb. 

per  Ft. 

Size 

in  Lb. 

per  Ft. 

4i/2x8y2-in.  . 

 14.  . 

 $0.07 

8y2xl8-in 

 45.  . 

.  .  .  .$0.18 

4y2xl3-in.  .  . 

 20.  . 

  0.09 

13xl3-in. 

 45.  . 

  0.17 

7y2x7i/2 -in.  . 

 15.  . 

  0.08 

13xl8-in. 

 57.  . 

  0.24 

8i/2x8y2-in.  . 

 18.  . 

  0.09 

18xl8-in. 

 75.  . 

  0.40 

8y2xl3-in.  .  . 

 28.  . 

  0.13 

METALS 

Copper — Dullness  marked  the  refined  copper  trade  more  or 
less  during  the  present  month.  At  times  however  activity 
was  apparent  and  prices  have  been  maintained  although  a 
tendency  toward  lower  prices  was  evidenced  on  more  than 
one  occasion.  Stocks  decreased  20,000,000  lb.  during  May  and 
refineries  are  not  increasing  their  output  as  rapidly  as  might 
be  but  a  substantial  increase  in  production  is  looked  for  in 
June.  Important  producers  expect  a  renewed  demand  for 
electrolytic,  as  the  nations  at  war  are  making  inquiries  for 
large  amounts.  Exports  of  copper  since  June  first  were  14,- 
400  tons  while  imports  at  ports  in  the  United  States  were 
3140  tons  of  copper.  Prices  have  fluctuated  from  18%  to 
20%c.  the  latter  price  being  the  quotation  at  the  close  of 
the  market  on  June  26. 

Tin — Deliveries  of  tin  into  the  New  York  market  have 
been  larger  during  June.  The  demand  on  the  whole  has  been 
good  and  prices  have  remained  high  after  the  advance  re- 
ported last  month.  England  placed  an  embargo  on  ship- 
ments of  tin  plate  to  Denmark,  Norway,  Sweden  and  Holland 
resulting  in  maintaining  prices.  This  caused  consumers  to 
make  inquiries  for  both  spot  and  future  shipments.  The  sta- 
stistical  position  of  tin  on  July  1  is  likely  to  be  favorable  as 
the  outlook  is  that  Atlantic  Coast  deliveries  may  reach  2800 
tons  and  importations  on  the  Pacific  Coast  about  1000  tons. 
This  indicates  heavy  American  consumption.  The  suggestion 
is  made  that  advances  made  in  prices  in  London,  due  to  the 
embargo  announcement  will  result  in  American  producers  en- 
tering the  breach  and  supplying  the  neutral  countries  affected 
by  the  order.  This  should  force  American  consumers  to  im- 
port larger  stocks  of  tin.    Spot  tin  is  quoted  at  41c,  New  York. 

Lead — The  market  has  been  very  active  during  the  past 
month.  Prices  advanced  steadily  until  June  15  since  which 
time  a  slight  reaction  has  developed.  Italy  has  an  inquiry  out 
for  2000  tons  and  it  is  expected  contracts  will  be  closed  soon. 
Prices  went  as  high  as  8c.  but  toward  the  end  of  the  month 
the  situation  warranted  prices  on  a  basis  of  5%  to  6c.  Specu- 
lation entered  into  the  rise  and  those  who  were  responsible 
for  the  advance  are  now  selling  at  the  lower  prices. 

Spelter — Prices  reacted  after  the  sensational  advance  last 
month.  The  heavy  buying  resulted  in  an  actual  advance  to 
27c.  This  was  mainly  due  to  concentrated  buying  by  Amer- 
ican manufacturers.  It  is  said  that  about  100,000  tons  entered 
into  the  recent  transactions.  Toward  the  end  of  June  the 
reaction  brought  spot  spelter  as  low  as  17c.  to  18c.  but  many 
transactions  involving  small  lots  are  reported  at  20c. 

MISCELLANEOUS 
Railway  Ties — Because  of  the  long  period  of  dullness  in 
this  market,  dealers  feel  confident  that  the  railroads  will 
soon  place  some  orders  and  expect  that  business  will  pick 
up  during  the  month  of  July.  First-class  standard  ties  7x9 
in.x8  ft.  6  in.  sell  at  73c,  and  6x8  in.x8  ft.  at  60c,  these  prices 
being  f.o.b.  New  York. 

Asphaltum — A  considerable  amount  of  work  is  now  being 
done  in  the  State  of  Florida,  and  highway  bonds  for  $1,200,000 
have  been  issued  in  two  of  the  counties.  The  price  of  Mexican 
asphaltum  is  $13.50  per  net  ton,  packed  in  wooden  barrels 
f.o.b.  refineries. 

Chemicals — The  demand  for  ammunition  has  worked  a  rev- 
olution in  the  chemical  industry  and  has  caused  some  prices 
to  go  to  almost  unheard  of  levels.  Calcium  hypochlorite  sells 
at  l%c.  to  lV&c  per  lb.  f.o.b.  maker's  works.  Alumina  sul- 
phate is  strong  and  will  continue  at  a  high  level  as  long  as 
the  phenomenal  demand  continues  for  sulphuric  acid.  The 
price  is  $1.65.  For  alumina  ferric  sulphate  $1.50  is  demanded. 
Liquid  chlorine  sells  at  10c.  per  lb.  maker's  works. 
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RAILWAYS — STEAM   AND  ELECTRIC 

Maine — Skowhegan  &  Athens  Electric  R.R. — Plans  are  be- 
ing considered  bv  this  company  for  the  construction  of  an 
electric  railway  from  Skowhegan  to  Athens,  about  12  miles. 
H.  E.  Trueworthy,  George  F.  Ayer  and  James  Chapman, 
Athens,  are  interested. 

Massachusetts — Bav  State  St.  Ry. — This  company  has  ap- 
plied to  the  City  Council  of  Revere,  Mass.,  for  permission  to 
reconstruct  its  line  on  Revere  St.  from  Pierce  to  Bellevue  St. 
R.  S.  Goff,  Boston,  is  Vice-Pres.  and  Gen.  Mgr. 

♦★New  York,  ]V.  Y. — (Borough  of  Queens) — (Official) — The 
contract  for  the  grading  and  masonry  work  on  Section  2  of 
the  New  York  Connecting  R.R.  has  been  awarded  to  WILSON 
&  ENGLISH,  50  Church  St.,  New  York,  for  the  first  section  of 
this  contract  and  to  PATRICK  McMANUS,  INC.,  Philadelphia, 
Penn  ,  for  the  second  section.  A.  C.  Shand,  Broad  St.  Station, 
Philadelphia,  is  Ch.  Engr.,  Southern  Division.    Noted  May  20. 

New  York — The  Chamber  of  Commerce,  Troy,  N.  Y.,  is  con- 
sidering plans  for  the  construction  of  an  electric  railway  from 
Troy  to  Rensselaer. 

New  Jersey — Easton  &  Washington  Traction  Co. — Plans 
are  being  prepared  by  this  company  for  the  extension  of  its 
line  to  Hackettstown  and  Lake  Hopatcong,  about  19  miles. 
W.  O.  Hay,  Easton,  Penn.,  is  Secy.,  Gen.  Mgr.  and  Pur.  Agt. 

New  Jersey — Public  Service  Ry. — This  company  has  been 
granted  permission  to  double  track  its  line  on  Raritan  Ave., 
Raritan,  N.  J.    R.  E.  Danforth,  Newark,  is  Gen.  Mgr. 

Pennsylvania — Pennsylvania  R.R. — This  company  contem- 
plates the  construction  of  a  new  branch  freight  line  into 
Steelton  Penn.,  along  the  bed  of  the  old  Pennsylvania  Canal. 
A.  C.  Shand,  Philadelphia,  is  Ch.  Engr. 

Maryland — Chesapeake  &  Curtis  Bay  R.R. — This  company 
has  been  incorporated  to  construct  a  belt  line  from  the  pier 
of  the  United  States  Asphalt  Refining  Co.,  on  the  north  side 
of  Curtis  Bav,  northerly  and  easterly  to  the  Baltimore  &  Ohio 
R  R  tracks  in  East  Brooklyn,  Baltimore.  Richard  D.  Upham, 
New  York,  and  J.  Cookman  Boyd,  John  H.  Zink,  G.  Aubrey 
Beard  and  Richard  B.  Pue  are  the  incorporators. 

West  Virginia — White  Sulphur  &  Huntersville  R.R. — This 
company  plans  to  construct  an  electric  railway  to  connect 
White  Sulphur,  Montague,  Mapledale,  Divide,  Alvon  and  bnry- 
ock,  about  27  miles.    T.  J.  Shryock,  Baltimore,  Md.,  is  Pres. 

North  Carolina— Statesville  Air  Line  R.R.— Preliminary  ar- 
rangements are  being  made  and  work  will  soon  be  started  by 
this  company  on  the  construction  of  its  proposed  railway  from 
Statesville  to  a  point  between  Harmony  and  Houstonville.  D. 
M-  Ausley  is  Treas.  and  Gen.  Mgr. 

Georgia — North  Georgia  Mineral  R.R. — This  company  is 
making  surveys  for  the  construction  of  a  railway  from -  At- 
lanta to  Warfords  Crossing.  W.  J.  Morrison,  Alex.  C.  King 
and  J.  J-  Spalding,  Atlanta,  are  interested. 

Florida — W.  S.  Gardner,  Secy.,  Arcadia  Board  of  Trade,  is 
negotiating  with  a  view  to  the  construction  of  a  railway 
from  Arcadia,  via  the  Everglades  to  the  eastern  coast  of 
Florida. 

Florida— St.  Petersburg  &  Gulf  Ry. — This  company  con- 
templates the  extension  of  its  electric  railway  from  St. 
Petersburg  to  Pinellas  Park  and  Clearwater,  Fla.  W.  M. 
Mosedale,  St.  Petersburg,  is  Ch.  Engr. 

Alabama — Peoples  R.R. — Plans  are  being  considered  by 
this  company  for  the  extension  of  its  line  from  Fairhope  to 
Robertsdale,  Ala.,  about  14  miles. 

Alabama — W  W.  Shortridge  and  associates  have  applied  to 
the  City  Council  of  Birmingham,  Ala.,  for  a  franchise  to  con- 
struct an  electric  railway  from  Birmingham  to  the  Warrior 
River.    Noted  June  24. 

+Mississippi — Meridian  &  Memphis  Ry. — This  company  has 
awarded  a  contract  to  C.  G.  KERSHAW  &  CO.,  Birmingham, 
Ala.,  for  the  completion  of  its  line  to  Meridian. 

Mississippi — Yazoo  &  Southern  R.R. — This  company  has 
been  organized  to  construct  a  railway  from  Yazoo  City  to 
Carthage,  Miss.,  about  62  miles.  George  U.  Nichols  and  fa. 
Murphy,  Chicago,  111.,  are  Dirs. 

Kentucky — Charles  Edwards,  representing  White  &  Co., 
Chicago,  111.,  has  secured  the  right-of-way  from  John  W. 
Overall  for  the  construction  of  an  electric  railway  from  Leba- 
non to  Smithville.  It  is  stated  that  the  proposed  railway  will 
connect  with  the  Nashville,  Chattanooga  &  St.  Louis  Ry.  at 
Lebanon,  which  will  later  be  electrified. 

+Kentucky — Louisville  &  Nashville  R.R. — This  company 
has  awarded  a  contract  to  GRANT  MASON,  Pineville,  Ky.,  for 
the  extension  of  its  Martins  Fork  line  to  Grays  Branch. 

Ohio — Western  Ohio  R.R. — This  company  is  considering 
plans  for  the  extension  of  its  electric  railway  from  St.  Marys 
to  Minster,  Ft.  Loramie  and  Covington.  J.  W.  S.  Riegle, 
Findlay,  is  Ch.  Engr. 

Indiana — Public  Utilities  Co. — This  company  has  been 
granted  a  franchise  to  extend  its  Main  St.  line  in  Evansville, 
Ind.    A.  C.  Blinn,  Evansville,  is  Vice-Pres.  and  Gen.  Mgr. 

Illinois — The  residents  of  Stevensonville,  a  suburb  of 
Bloomington,  111.,  have  petitioned  the  City  Commission  to  con- 
struct an  electric  railway  to  that  part  of  the  city.  A  loop 
system  by  which  the  West  Washington  and  Miller  Park  lines 
of  the  Bloomington  St.  Ry.  can  connect  with  a  line  through 
Stevensonville  is  proposed.  A.  G.  Erickson,  Comr.,  is  trying 
to  interest  the  Bloomington  &  Normal  Ry.  &  Light  Co.  in  the 
project. 

Illinois — Aurora,  Mendota  &  Western  Traction  Co. — The 
City  Council  of  Aurora,  111.,  has  granted  a  franchise  to  this 
company  to  construct  an  electric  railway  through  the  city. 
This  is  part  of  a  proposed  line  to  connect  Bristol,  Piano,  Sand- 
wich, Leland,  Earleville,  Mendota  and  Princeton.  Noted 
Apr.  '15. 

Illinois — Calhoun  County  Ry. — This  company  plans  to  con- 
struct an  electric  railway  from  Pearl  to  Golden  Eagle,  111. 
John  E.  Melick,  Kampsville,  is  interested. 

^Illinois — New  York,  Chicago  &  St.  Louis  Ry. — The  con- 
tract for  filling  on  the  Chicago  track  elevation  work  has  been 
awarded  bv  this  company  to  P.  T.  CLIFFORD  &  SON,  Val- 
paraiso, Ind.    E.  E.  Hart,  Cleveland,  Ohio,  is  Ch.  Engr. 


Kansas — Hutchinson  Interurban  Ry.- — This  company  plans 
to  extend  its  line  on  Second  St.  from  Main  to  Walnut  St., 
Hutchinson,  Kan.  James-  E..  Humbert,  Hutchinson,  is  Gen. 
Mgr.  and  Pur.  Agt. 

Kansas  —  Southwestern.  Interurban  Ry.  —  This  company 
plans  to  extend  its  electric  railway  from  Winfield  to  Al- 
bright Gardens,  near  Oxford.  S.  M.  Bradley;  Winfield,  is  Ch. 
Engr. 

Arkansas — A  company  is  being  organized  to  construct  a 
railway  from  Huntsville  Ark.,  to  a  connection  with  the  St. 
Louis  &  San  Francisco  R  R.,  about  15  miles. 

Arkansas — Boyd  Mayo  and  D.  J.  Clotworthy,  Turner,  and 
J.  F.  Watkins,  Postelle,  are  interested  in  a  project  to  con- 
struct a  railway  from  Turner  to  Postelle,  Ark.,  about  10 
miles. 

Washington — A  project  to  construct  a  belt  railway  to  con- 
nect with  the  trackage  of  different  piers  owned  by  the  Port  of 
Seattle,  is  being  considered,  by  the  Commission.  J.  R.  West  is 
Ch.  Engr.  of  Comn. 

Oregon — Oregon-Washington  R.R.  &  Navigation  Co. — Plans 
are  being  made  by  this  company  to  construct  an  extension,  to 
its  line  from  Riverside  to  Crane  Creek  Gap,  Ore.,  about  30 
miles.    J.  R.  Holman,  Portland,  Ore.,  is  Ch.  Engr. 

Oregon — Southern  Pacific  Co. — Plans  are  being  considered 
by  this  company  for  the  electrification  of  its  line  from  White- 
son  to  Corvallis,  Ore.,  about  4a  miles.  William  Hood,  San 
Francisco,  Calif.,  is  Ch.  Engr. 

California — Castro  Point  Ry.  _  &  Terminal  Co. — This  com- 
pany has  been  granted  permission  to  construct  a  two-mile 
railway  along  the  waterfront  in  Richmond,  Calif.  Estimated 
cost,  $90,000.     Blake  Bros,  is  interested. 

California — Tidewater  Southern  Ry. — This  company  will 
extend  its  railway  through  Ceres  to  Turlock,  Calif.  J.  H. 
Wallace,  Stockton,  is  Ch.  Engr. 

Alberta — Athabasca  &  Ft.  Vermilion  Ry. — This  company 
has  started  surveys  for  the  construction  of  its  proposed  rail- 
way from  Athabasca  to  Trout  Lakes  and  Ft.  Vermilion,  about 
300  miles.    Noted  Apr.  29. 

Manitoba — H.  W.  Adcock,  Winnipeg,  is  interested  in  the 
project  to  construct  a  gasoline-ope-rated  street  car  line  from 
Winnipeg  to  Transcona. 

LIGHT,  HEAT  AND  POAVER 

Sorrento,  Maine — It  is  reported  that  the  town  is  consider- 
ing the  installation  of  an  electric-lighting  system. 

Brandon,  Vt. — It  is  reported  that  the  Hortonia  Power  Co., 
Brandon,  has  applied  to  the  Public  Service  Commission  for 
authority  to  increase  its  capital  stock,  and  to  issue  $600,000 
in  bonds.  The  company  plans  to  build  a  power  house  in 
Hortonville. 

Hartford,  Conn. — The  Hartford  Electric  Light  Co.  has 
taken  out  a  permit  for  the  construction  of  a  brick  and  steel 
substation  on  Vandyke  Ave.    The  estimated  cost  is  $7000. 

Felts  Mills,  N.  Y. —  (Official) — See  item  under  "Miscellane- 
ous.' 

+New  York,  N.  Y. —  (Borough  of  Bronx) — Bids  were  received 
June  21  by  the  Department  of  Education  for  heating  and 
ventilating  apparatus  in  new  Public  School  55,  St.  Paul's  PI. 
between  Park  and  Washington  Ave.,  Borough  of  the  Bronx,  as 
follows:  Blake  &  Williams,  $68,690;  D.  J.  Rice,  $70,653;  Raisler 
Heating  Co.,  $73,000;  LESLIE  &  TRACY,  220  West  42d  St., 
New  York,  $66,530  (awarded  contract);  Wells  &  Newton,  $68,- 
841. 

Stockport,  N.  Y.  —  The  Public  Service  Commission  has 
granted  a  franchise  to  the  Albany  Southern  R.R.  Co.  to  build 
transmission  lines  and  install  a  distribution  system  for  fur- 
nishing electricity  to  the  town  of  Stockport.  George  F.  Silvia, 
Albany,  is  Elec.  Supt.  of  the  Albany  Southern  R.R.  Co. 

+PIsiladelphia,  Penn. —  (Official) — The  Board  of  Public  Edu- 
cation has  awarded  contracts  in  connection  with  the  construc- 
tion of  new  wings  to  the  John  Hay  School  as  follows:  Heat- 
ing and  plumbing,  S.  FAITH  &  CO.,  2427  Pennsylvania  Ave., 
Philadelphia,  at  $15,777  and  $3867  respectively;  electrical 
work,  J.  F.  BUCHANAN  &  CO.,  1228  Race  St.,  Philadelphia, 
$2666;  ventilating,  WALTERS,  PURKS  &  MELLON,  1835  Lud- 
low St.,  Philadelphia,  $1285.    See  item  under  "Buildings." 

Smethport,  Penn. — The  Borough  Council  has  granted  a 
franchise  to  the  Kane  Electric  Light  &  Power  Co.,  Kane,  to 
extend  its  transmission  lines  to  Smethport  to  furnish  elec- 
tricity to  the  town. 

Norton,  Va. — It  is  reported  that  the  Norton  Coal  Co.  will 
rebuild  its  power  house  which  was  recently  destroyed  by 
fire  at  a  loss  of  about  $25,000. 

Spring  Hope,  N.  C  The  Eastern  Carolina  Light  &  Power 

Co.,  Spring  Hope,  will  establish  a  hydro-electric  plant  on  the 
Tar  River,  and  will  build  transmission  lines  to  several  neigh- 
boring towns.  The  plant  will  eventually  develop  2000  hp., 
the  first  installment  to  be  a  250-hp.  unit. 

Tuscaloosa,  Ala. — The  Birmingham-Tuscaloosa  Ry.  &  Util- 
ities Co.,  Birmingham,  plans  to  construct  a  gas  holder  with  a 
capacity  of  100,000  cu.ft.,  in  Tuscaloosa.  The  company  will 
also  lay  new  mains. 

★New  Orleans,  La. — The  lowest  bid  received  June  9  by  the 
Board  of  Commissioners,  Port  of  New  Orleans,  for  electric 
cranes  for  the  cotton  warehouses  was  that  of  the  Hauling  Co., 
of  Milwaukee,  Milwaukee,  Wis.,  at  $65,800.  Bids  were  re- 
ceived at  the  same  time  for  three  horizontal  boilers  for  the 
cotton  warehouse  from:  John  H.  Murphy  Iron  Works,  $6440; 
Walsh  &  Weidner  Boiler  Co.,  $6190;  Casey-Hagis  Co  Chatta- 
nooga, Tenn.,  $7200;  A.  Baldwin  &  Co.,  Ltd.,  $803S  Bids  were 
referred  to  the  consulting  engineers.    Noted  May  27. 

Batesville,  Ind. — See  item  under  "Water  Supply-Irrigation." 

Elgin,  111.— James  B.  Dibelka,  State  Arch.,  130  North  Fifth 
Ave.,  Chicago,  is  reported  to  be  preparing  plans  for  the  con- 
struction of  a  power  house  for  the  State  Hospital  at  Elgin. 

Mechanicsburg,  111.— It  is  reported  that  the  Decatur  Ry.  & 
Light  Co.,  Decatur,  will  extend  its  lines  to  Mechanicsburg  to 
supply  electricity  to  the  town. 
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Wautoma,  Wis. — Bids  will  be  received  until  7:30  p.m.,  July 
2,  by  C.  T.  Taylor,  Clk.  of  School  Bd.,  for  heating  plant  for 
the  public  school  building-.  W.  G.  Kirchoffer,  Madison,  is 
Engr. 

Wilton  Junction,  Iowa — (Official) — The  City  of  Wilton  con- 
templates the  installation  of  additional  generating  machinery 
in  the  municipal  electric-light  plant.  David  G.  Fisher  &  Co.. 
Davenport,  is  Engr.-in-Charge.    Noted  May  27. 

Lakeneld,  Minn. — The  citizens  have  voted  to  issue  $31,000 
m  bonds  for  the  purpose  of  installing  an  electric-light  and 
power  plant. 

Warren,  Minn. — The  Electric  Light  &  Water  Commission  is 
considering  plans  to  double  the  output  of  the  municipal  elec- 
tric-light plant.  W.  R.  Haney  is  Mgr.,  Supt.  and  Cont.  Agt.  of 
the  plant. 

Burlington,  Kan. — The  Excelsior  Milling  Co.,  Burlington,  is 
considering  the  establishment  of  a  hydro-electric  plant  on  the 
Neosho  River. 

Bosnorth,  Mo. — Henrici,  Kent  &  Lowry,  Reserve  Bank 
Bldg.,  Kansas  City,  has  been  engaged  to  prepare  plans  for 
the  construction  of  the  proposed  electric  light  plant  in  Bos- 
worth. 

Rule,  Tex. — The  Board  of  Local  Improvements  is  consider- 
ing the  installation  of  an  electric-light  plant  in  Rule.  The 
estimated  cost  is  $10,000. 

Boswell,  Okla. — The  town  is  considering  the  installation  of 
a^mumcipal  electric-light  plant.    The  estimated  cost  is  $14,- 

Bracebridge,  Ont. — It  is  reported  that  the  Hydro-Electric 
Commission,  Bracebridge,  will  rebuild  its  dam  at  Bayville 
Ont.    The  estimated  cost  of  the  work  is  $12,000. 

Pentieton,  B.  C — It  is  reported  that  the  city  will  spend 
about  $6000  in  improving  and  extending  the  electric-lighting- 
system.  B 

BRIDGES 

Enosburg  Falls,  Vt. —  (A  correction) — We  are  advised  that 
in  the  list  of  bidders  for  a  bridge  at  Enosburg  Falls,  noted  in 
the  issue  of  June  17,  the  bid  given  as  that  of  the  Concrete- 
Steel  Engineering  Co.,  at  $12,045,  should  have  been  credited 
to  the  Rennell  Construction  Co.,  New  York.  The  Concrete- 
Steel  Engineering  Co.  is  consulting  engineer  only. 

Boston,  Mass. — Press  reports  state  that  the  Boston  Elevated 
Ry.  Co.  plans  to  construct  a  railway  bridge  over  the  Mvstic 
River. 

Bridgeport,  Conn. — At  the  election  held  June  20  the  citizens 
voted  m  favor  of  constructing  bridges  at  East  Washington 
Ave.  and  Grand  St. 

+Manchester,  Conn. — The  contract  has  been  awarded  to 
the  STANDARD  ENGINEERING  CO.,  Albany  N  Y  for  the 
construction  of  a  bridge  over  the  Hockanun  River.  ' 

New  York,  IV.  Y. —  (Borough  of  Bronx) — The  War  Depart- 
ment has  authorized  the  Public  Service  Commission  to  build 
a  new  bridge  across  the  Bronx  River  at  Westchester  Ave 
The  plans  call  for  a  bridge  with  a  clearance  of  61  ft.  above 
mean  high  water.  The  river  above  Westchester  Ave.  will  be 
closed  to  navigation  by  masted  vessels  unable  to  pass  under 
the  proposed  bridge.  F.  J.  H.  Kracke  is  Comr.  of  Bridges 
Noted  June  17. 

IJtlca,  N.  Y. — The  City  Council  has  voted  to  construct 
bridges  over  the  Mohawk  River,  at  North  Genesee  St.  and 
Miller  Rd. 

Trenton,  N.  J. — The  New  Jersey  Harbor  Commission  has 
filed  a  report  with  the  United  States  Army  Engineers  con- 
demning the  old  Central  R.R.  bridge  over  Newark  Bay  con- 
necting Elizabeth  and  Bayonne.  To  replace  the  present  bridge 
would  cost  the  railroad  approximately  $2,000,000. 

Faston,  Penn. — Bids  will  be  received  until  July  2  by  the 
Board  of  Commissioners  of  Northampton  County  for  the  con- 
struction of  County  Bridge  No.  179,  over  Oughoughton  Creek 
in  Washington  Township.  H.  C.  Dilliard  is  County  Engr. 
.  +Grove  City,  Penn.— (Official)— The  Board  of  Commis- 
sioners of  Mercer  County  has  awarded  the  contract  for  the 
construction  of  the  Pine  Ave.  Bridge  over  Wolf  Creek,  Grove 
City,  to  the  PENN  BRIDGE  CO.,  Beaver  Falls,  at  $6150.  Other 
bidders  were:    Canton  Bridge  Co.,  Canton,  Ohio,  $7987;  Farris 

Fc^of  e^CS' ■t,?-iftsbul;f.h'  $7541;  T-  F-  Hungiville,  Smethport, 
$8120;  F.  S.  Wilson,  Kittanning,  $7874.  H.  C.  Comstock  is  Clk. 
of  Comrs.    Noted  June  10. 

...  *PhiladeIpliia,  Penn.— (Official)— Bids  will  be  received  un- 
til noon,  July  8,  by  M.  L.  Cooke,  Dir.  Dept.  of  Pub.  Wks  for 
the  construction  of  three  bridges,  one  each  on  line  of  Fifth 
V1!^  St.  and  Fisher  Ave.  Plans  and  specifications  are  on 
file  at  the  office  of  "Engineering  News,"  36th  St.  and  10th  Ave. 

Scranton,  Penn.— Press  reports  state  that  Charles  E. 
Ryder  Ch.  Engr.  of  the  State  Water  Supply  Comn.,  has  recom- 
mended that  the  Delaware  &  Hudson  Co.  be  compelled  to  re- 
build its  South  Washington  Ave.  railway  bridge.  The  bridge 
IS  too  low,  and  fails  to  conform  in  other  respects  to  the 
specifications  of  the  Water  Supply  Commission.  The  ap- 
proximate cost  was  $25,000. 

n  vSom5rs^t'  P?n"  - Bids  win  be  received  until  1:30  p.m.,  July 
i,  Dy  the  board  of  Commissioners  of  Somerset  County  for  the 

i?s0nCounty0ControllerSt0ne  °r  Concrete  brid&es.    Jacob  Koonta 

r,n™0,T^"sfiGre^V^— (9ffl^1)_- Bids  win  be  received  until 
noon  July  8,  by  the  Board  of  Supervisors  of  Caroline  County 
tor  the  construction  of  the  following  bridges:  One  145-ft 
, el„i>.I,'1,clfe  over  the  South  River;  a  44-ft.  span  over  Tem- 
ples Mill  Stream;  a  36-ft.  span  over  Big  Swamp,  and  a  60-ft 
bridge  over  Smoots  Mill  Pond.  The  last  three  will  be  of  rein- 
torced  concrete  with  plain  concrete  substructures.  G.  P  Cole- 
man,  Richmond,    is  State  Highway  Comr. 

s  ^i^,"Son,d*,  Va*~~ ?id!  wil1  be  received  until  11  a.m.,  July 
I'f  J  &  ?;  Coleman,  State  Highway  Comr.,  for  the  construction 
or  a  71-ft.  steel  bridge  over  the  Cranes  Nest  River  between 
Wise  and  Dickenson  Counties,  and  an  81-ft.  bridge  over  the 
Cranes  Nest  River  in  Dickenson  County. 

tfc/^"*!".8^011'  >V-^a-~:§ids  win  be  received  until  Julv  6  by 
the  Cabell  County  Court  for  the  construction  of  a  bridge  over 
the  right-of-way  of  the  Chesapeake  &  Ohio  Ry.  near  Mud 


Lewisburg,  W.  Va  Press  reports  state  that  bids  will  be 

received  until  July  6  by  J.  S.  Crawford,  Clk.  of  County  Court 
for  constructing  three  concrete  or  steel  bridges,  two  20-ft' 
and  one  16-ft.  span. 

Gulfport,  Miss. — Bids  will  be  received  until  July  5  bv 
John  J.  Murphy,  Clk.  Bd.  Supv.,  for  constructing  Rutland 
Bridge  over  the  Big  Biloxi  River  near  Wortham  on  the  public 
road  from  Gulfport  to  .Bend. 

Knoxville,  Tenn. — Press  reports  state  that  the  Commjs- 
sioners-of  Knox  County  contemplate  an  expenditure  of  $21  700 
tor  repairing  county  bridges. 

Frankfort,  Ky. — Bids  will  be  received  until  July  6  by  the 
County  Clerk  for  constructing  a  70-ft.  steel  bridge,  16-ft 
wide,  f.o.b.,  Paducah. 

^Cincinnati,  Ohio — The  contract  for  the  construction  of  the 
Park  Aye  Bridge  oyer  Kemper  Lane  has  been  awarded  to 
D.  P.  FOLEY,  Cincinnati,  at  $125,355.  Noted  May  20  and 
*J  1.1  n  q  17. 

♦Cleveland,  Ohio— The  Board  of  Control  has  awarded  the 
contract  for  the  construction  of  a  concrete  culvert  over  Doan 
Brook  in  Rockefeller  Park  to  C.  A.  WHITE  CO.,  at  $15,300. 

%.  C^ev^lan,d'  ohio — Bids  wil1  be  received  until  10  a.m.,  Julv  14 
by  E.  G  Krause,  Clk.  of  the  Cuyahoga  County  Comrs.,  for 
tne  construction  of  a  reinf orced-concrete  pipe  bulkhead,  per 
report  No.  3537.    W.  A.  Stinchcomb  is  Engr 

+Dayton,  Ohio — The  Board  of  Commissioners  of  Mont- 
R?. ui  J/n County  bas,  awarded  contracts  for  the  Harshmanville 
Budge  over  the  Mad  River  to  FRANCIS  MINNIGAN,  at  $11,889 
™ITtbe  concrete  substructure,  and  to  the  CENTRAL  STATES 
™D.G^  CO.,  Indianapolis,  Ind.,  at  $11,100  for  the  steel  super- 
st i  uct u rc 

in  J^UnfsV,w1,V  ?hioC- (Omcial)—  Bids  will  be  received  until 
10  a.m.,  July  14,  by  the  Board  of  Commissioners  of  Mahoning 
S^Vv,  yA  r  repairing-  and  rebuilding  the  pavement  of  the 
South  Ave.  Bridge,  Youngstown.  Frank  H  Vogan  is  Clk.  of 
o  m  rs. 

Pr«+nBfr?iVrviHe'  Ind.— (Official)— The  Board  of  Commission- 
ers of  Union  County,  Liberty,  has  awarded  the  contract  for 
the  construction  of  an  extension  and  approach  to  a  bridge 
Ssr^J^  Whitewater  River  at  Brownsville  to  the  VINCENNES 
BRIDGE  CO.,  Vincennes,  at  $7084.    Noted  June  17,. 

Fowler,  Ind.— Bids  will  be  received  until  July  6  by  the 
Commissioners  of  Benton  County  for  the  construction  of 
three  concrete  bridges.    W.  Mankey  is  County  Audr. 

Indianapolis,  Ind.— The  Board  of  Public  Works  has  ap- 
proved plans  of  the  Candalia  R.R.  for  the  extension  of  the 
River11"68  and  st-  Louis  Division  Bridges  across  the  White 

+Grand  Rapids,  Mich — The  Board  of  Public  Works  has 
ep„H°nttraCt/   ftLr  -^he   construction   of    the  Coldorlk 
Cieek  Culvert  and  a  bridge  at  First  St    N   W    to  the  par 
PENTER  CONSTRUCTION  CO.,   at  $3800  and  '$2433  respe^I 

r„^!lQS\ns'Jnc,\-~^0^ciR'l)— Bids  wiu  be  received  until  noon, 
July  9,  by  Frank  F.  Rogers,  State  Highway  Comr.,  Lansing 

40  to  13 0°tt   long'0"       S1X  trUnk  Hne  hi^hway  bridges,  frorn 
Sioux  City,  Iowa— The  City  Council  contemplates  the  con- 
RirveCrside       &  concrete  bridge  over  the  Sioux  River  at  North 

Hartland,  Minn.— Bids   will  be   received  until  Julv   12  by 
Frederick  Tayis,  County  Audr.,  for  the  construction  'of  State 
No-  .18.14.  including  the  removal  of  the  present  bridge 
and  the  maintenance  of  a  temporary  crossing. 

~a  +Kansas  Ci*y'  Kan.— The  City  Commissioners  have  award- 
ed the  contract  for  the  construction  of  a  reinforced-concrete 
l1^^  ,at-i8Sh  I1'  °<?er^e  Union  Pacific.  and  the  Chicago 
at  $115  SoT  Padfie  R.R.  to  the  AMERICAN  STEEL  CO., 

Madison,  Neb.— Bids  will  be  received  until  1  p.m.,  Julv  6, 
by  the  Board  of  Commissioners  of  Madison  County  for 'the 
construction  of  one  60-ft.  and  one  24-ft.  bridge,  both  in  Fair- 
view  Precinct.    W.  T.  Hodson  is  County  Clk. 

Bismarck,  N.  D.— Bids  will  be  received  until  Julv  8  by  T.  E. 
Flaherty,  County  Clk.,  for  the  construction  of  seven  rein- 
forced-concrete  culverts. 

Jamestown,  N.  D.— Bids  will  be  received  until  July  2  by 
Andrew  Blewitt,  County  Clk.,  for  the  construction  of  rein- 
forced-concrete  culverts. 

Williston,  IV.  D.— Bids  will  be  received  until  July  15  by  M 
one  year  y  Audr-  for  the  construction  of  bridges  for 

+Jefferson  City,  Mo — The  Commissioners  of  Cole  Countv 
haveawarded  the  contract  for  constructing  a  bridge  across 
the  Moniteau  River  west  of  Marion  between  Cole  and  Moniteau 
Counties  to  the  KANSAS  CITY  BRIDGE  CO.,  Kansas  City  at 
$5779.  Other  bidders  were:  Miller  &  Borcherding-  St  T.'onis 
*6o5°0v  Missouri  Bridge  &  Iron  Co.,  $6285;  Illinois  fteeT  BHdge 
Co.,  $5978;  Vincennes  Bridge  Co.,  $5876. 

Dallas,  Tex.— An  election  will  be  held  July  24  to  vote  on 
the  question  of  issuing  $150,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  bridge  across  the  Trinitv 
River  at  the  Commerce  St.  Crossing.    Noted  June  24 


Ft.  Worth  Tex. — The  Commissioners  Court  of  Tarrant 
County  contemplates  an  expenditure  of  approximately  $8000 
for  the  reconstruction  of  the  Park  St.  Bridge. 

♦Houston,  Tex.— The  contract  for  the  construction  of  a 
railroad  bridge  over  the  Brazos  River  for  the  Houston,  Rich- 

w^Tt  RT^r^'noP'a£ti0n™Co-  nasT  been  awarded  to  the  FED- 
ERAL BRIDGE  CO.,  Des  Moines,  Iowa,  at  $56,000. 

to.tV^i1^-^?,--^-?^^1)— The  Street  and  Bridge  Commit- 
tee of  the  City  Council  has  awarded  the  contract  for  the  con- 
struction of  two  reinforced-concrete  bridges  over  Zacate  and 
Chacon  Creeks  to  A.  G.  RANNEY,  San  Antonio,  at  $11,555. 
Other  bidders  were:  Topeka  Bridge  &  Iron  Co.,  $12,251:  Mas 
&  Vasquin,  $13  250;  C.  Jeffries,  $15,300.  J.  S.  Westbrook  is 
Chn.  of  Com.    Noted  June  3. 
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Challis,  Idaho — At  a  recent  election  the  citizens  of  Custer 
County  voted  in  favor  of  issuing  $35,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  constructing  five  steel  bridges. 

+Mayfield,  Wash. —  (Official) — The  contract  for  constructing 
the  steel  bridge  across  the  Cowlitz  River  at  Mayfield  has  been 
awarded  to  the  BEERS  BLDG.  CO.,  Portland,  Ore.,  at  $28,888. 
In  all,  21  bids  were  received.    Noted  Jan.  28  and  June  3. 

Seattle,  Wash. — The  Board  of  Public  Works  has  instructed 
the  City  Engineering  Department  to  begin  the  construction, 
5V  dav  labor,  on  the  approaches  of  the  Salmon  Bay  Bridge 
across'  the  Lake  Washington  Canal.  The  City  Council  has 
appropriated  $90,000  for  the  work.    Noted  June  10  and  17. 

Seattle,  Wash. — Bids  will  be  received  until  10  a.m.,  July  12, 
by  the  Board  of  Commissioners  of  King  County  for  the  con- 
struction of  the  Fall  City  Bridge.  It  will  be  of  steel  with 
concrete  piers.  The  estimated  cost  is  $27,000.  A.  P.  Denton 
is  County  Engr.    Byron  Phelps  is  Clk.  of  Comrs. 

COLUMBIA  RIVER  INTERTSTATE  BRIDGE 

The  Itemized  bids  for  various  contracts  awarded  for  the 
construction  of  the  Interstate  Bridge,  illustrated  on  p.1218, 
"Engineering  News,"  June  24,  across  the  Columbia  River, 
connecting  Portland,  Ore.,  and  Vancouver,  Wash.,  are  as  fol- 
lows: 

Superstructure  metal  work  of  the  main  river  bridge — 
United   States  Steel   Products  Porter  Bros. 

(-°'  Erection 

Manufacture  and  Delivery       12,924,000      lb.  truss 
12,924,000      lb.      truss  spans    2-„£c- 

spans    2.59c.      822,000   lb.    towers   0.90c. 

822,000  lb.'  towers   3.43c.     620,000  lb.  rails,  etc...  0.40c. 

620,000  lb.  rails,  etc...    2.755c.    318,000    sheaves   1.25c 

318,000  lb.  sheaves  10c.         2  motors  (lump  sum).  $200 

2  motors   (lump  sum).      $4325    6  gasoline  engines....  200 

6  switchboards   (lump  Electric  wiring  (lump 

sum)    456       sum)   3100 

7  gasoline      engines  Operator's  house   2100 

(lump  sum)   728    Gate  tender's  house...  700 

  621      cu.yd.  counter- 
Extended   totals  $417,316       weights    14 

Extended  totals   $99,829 

Superstructure  metal  work  to  sloughs — 

Northwest  Steel  Co.  Porter  Bros. 

Manufacture  and  Delivery  Erection 

3,191,000  lb.  metal   2.55c.    3,191,000  lb.   metal   0-5$c- 

259,000  lb.  rails   3.00c.    259,000  lb.  rails   0.40c. 

.$18,886 


Extended  totals  $89,140       Extended  totals. 

Substructure — Pacific  Bridge  Co. 


Main  River  Bridge 

53,50  cu.  pier  shafts..  $9.00 
109,000   lb.  reinforcing 

metal    -03 

J5.810  cu.yd.  bases   12.00 

418  cu.yd.  buried  piers  12.00 

77,900  lin.ft.  piles   .46 

5900  lin.ft.  dolphins...  9.25 
105  M.  ft.  b.m.  timber 

ferry    30.00 

16,000  cu.yd.  riprap...  2.05 

34,000  sq.yd.  mattress.  .70 


Sloughs 
2480  cu.yd.  pier  shafts 
34,000    lb.  reinforcing 

metal   

2000  cu.yd.  bases  

894  cu.yd.  buried  piers 

58,100  lin.ft.  piles  

11,000  cu.yd.  riprap... 
21,000  sq.ft.  mattress.. 


$10.00 

.04 
16.00 
16.00 

.35 
2.00 

.50 


Extended  totals   

(Riprap)   $319,415       Extended  totals  .„.,„,.„„ 

(Mattress)   310,825  (Riprap)   $119,579 

Embankment  of  Union  Ave.  Approach — United  States  Steel 
Products  Co. 

93,000  cu.yd.  embankment  in  place  

3000  cu.yd.  ditches  

38,000  sq.yd.  slabs  

1900  cu.yd.  rock  fills  


.25 
.80 
2.00 


Extended    totals    $158,214 

Reinforced-Concrete  Floor  and  Pavement  on  Steel  Struc- 
tures— Porter  Bros. 

21,264  sq.yd.  bitulithic  pavement   ^'fo 

3254  sq.yd.  sidewalk  slabs   2.18 

21  cu.yd.  hand  rails   3 J" 22 

2  bronze  lamp  standards   44.00 


Extended  totals. 


  $82,803 

♦Lebanon,  Ore. —  (Official) — The  contract  for  the  construc- 
tion of  a  bridge  across  the  South  Forks  of  the  Santiam  River 
has  been  awarded  to  the  PACIFIC  IRON  WORKS,  Portland 
at  $13,461.  Other  bids  were:  Portland  Bridge  Co.,  $14,200 
Beers  Bldg.  Co.,  $14,776;  Illinois  Steel  Bridge  Co.,  $15,380 
Portland  Bridge  &  Iron  Co.,  $15,506;  E.  E.  Davis  Co.,  $16,386 
A.  C.  O'Neil,  $16,694.    Noted  June  17. 

Portland,  Ore. — The  City  Engineer  is  preparing  plans  for 
the  construction  of  the  Union  Ave.  Viaduct  over  the  tracks 
of  the  Oregon-Washington  R.R.  &  Navigation  Co.  The  esti- 
mated cost  is  $50,000. 

Hanford,  Calif. — Bids  will  be  received  until  July  6  by  the 
Clerk  of  the  Board  of  Supervisors  for  the  construction  of  a 
reinforced-concrete  bridge  over  the  Cross  Creek. 

+Martinez,  Calif. — The  contract  for  the  construction  of  a 
drawbridge  on  Borden  Rd.  over  the  San  Joaquin  River  has 
been  awarded  to  the  TIBBITS-PACIFIC  CO.,  San  Francisco, 
at  $140,000. 

Meridian,  Calif.- — Press  reports  state  that  bids  will  be 
asked  at  once  for  rebuilding  the  bridge  of  the  Northern  Elec- 
tric Co.  across  the  Sacramento  River  at  Meridian.  The  bridge 
was  damaged  by  floods  last  winter.  The  estimated  cost  of 
repairs  is  $75,000,  which  will  be  divided  among  the  railway 
companies,  Sutter  and  Colusa  Counties. 

★  Needles,  Calif. — The  following  are  the  bids  received  by 
Cate  Sells,  Comr.  of  Indian  Affairs,  Washington,  D.  C,  for  the 


construction  of  a  steel  bridge  over  the  Colorado  River  at 
Topock,  Ariz.,  near  Needles:  Kansas  City  Structural  Steel  Co., 
Kansas  City,  Mo.,  $61,950;  Ross  Construction  Co.,  Sacramento, 
Calif.,  $94,872;  Security  Construction  Co.,  Los  Angeles,  Calif., 
$71,859;  Graff  Construction  Co.,  Seattle,  Wash.,  $83,150;  S.  B. 
Harding,  Chicago,  111.,  $78,900  (informal);  Virginia  Iron  Co., 
Roanoke,  Va.,  $70,100;  Missouri  Valley  Bridge  &  Iron  Co., 
Leavenworth,  Kan.,  $71,100;  Omaha  Structural  Steel  Works, 
Omaha,  Neb.,  $85,334;  California  Construction  Co.,  San  Fran- 
cisco, Calif.,  $72,500;  Midland  Bridge  Co.,  Kansas  City,  Mo., 
$73,900.    Noted  Apr.  15  and  June  3. 

San  Jose,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors,  Santa  Clara  County,  until  July  6  for  the  con- 
struction of  concrete  bridges  over  Permanente  Creek,  San 
Thomas  Creek  and  Calabasas  Creek  on  the  Homestead  Rd. 
H.  A.  Pfister  is  Clk.  of  Bd. 

+  Santa  Rosa,  Calif. — The  Board  of  Supervisors  of  Sonoma 
County  has  awarded  the  contract  for  the  construction  of  a 
bridge  over  Dry  Creek  to  D.  E.  ALBERS,  at  $8691. 

North  Timiskaming,  Que. — Bids  will  oe  received  until  July 
12  by  R.  C.  Desrochers,  Secy.,  Dept.  of  Pub.  Wks.,  for  the 
construction  of  the  superstructure  of  a  four  span  bridge  over 
the  Quinze  River. 

Lansing,  Ont. — The  York  Township  Council  is  considering 
plans  for  the  construction  of  a  concrete  bridge  on  Lansing 
Side  Rd.,  at  an  estimated  cost  of  $5000. 

+Toronto,  Ont. — The  Board  of  Control  has  awarded  the 
contract  for  the  construction  of  the  concrete  substructure 
and  the  floor  of  the  Strachan  Ave.  Bridge  to  RODERICK 
CAMPBELL,  at  $23,045,  and  the  contract  for  the  steel  super- 
structure to  the  DOMINION  BRIDGE  CO.,  at  $5091.  Noted 
June  10. 

Dauphin,  Man. — Bids  will  soon  be  received  for  the  con- 
struction of  a  100-  or  a  150-ft.  reinforced-concrete  bridge 
over  the  Valley  River.    J.  A.  Gorley  is  Clk. 

WATER  SUPPLY — IRRIGATION 

Athol,  Mass. — The  construction  of  a  3,000, 000-gal.  reservoir 
is  favored  by  Herbert  L.  Hapgood,  Chn.  Water  Comrs. 

^Dartmouth,  Mass. — The  contract  has  been  awarded  to 
A.  WILLIAMS  &  CO.,  3  Catting  St.,  Boston,  at  $33,153,  for 
furnishing  and  laying  water  mains.    Noted  Oct.  8. 

♦★Barker,  N.  Y. — The  contract  has  been  awarded  to  B. 
MOLINARI  &  CO.,  453  North  St.,  Rochester,  at  $19,780,  for  lay- 
ing 4%  miles  of  c.-i.  water  mains,  standpipe  and  sand  filter, 
and  reservoir.  Charles  C.  Hopkins,  Cutler  Bldg.,  Rochester, 
is  Engr.    Noted  Feb.  11  and  Apr.  1. 

Lewiston,  N.  Y. — According  to  press  reports  an  election  will 
be  held  to  vote  on  the  question  of  issuing  $39,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of 
fire  protection  and  a  water-supply  system.    Noted  Feb.  25. 

Loekport,  N.  Y. — All  bids  received  June  7  by  the  Board  of 
Water  Commissioners  for  laying  water  mains  were  rejected. 
Noted  June  24. 

New  York,  N.  Y. —  (Official) — Bids  will  be  received  until  11 
a.m.,  July  7,  by  Charles  Strauss,  Pres.,  Bd.  of  Water  Supply, 
Municipal  Bldg.,  for  erecting  at  shafts  No.  11  and  21,  Catskill 
Aqueduct,  drainage  equipment  for  unwatering  the  tunnel  and 
its  shafts. 

New  York,  N.  Y. —  (Official) — Bids  will  be  received  until  11 
a.m.,  July  7,  by  Charles  Strauss,  Pres.  Bd.  of  Water  Supply, 
Municipal  Bldg.,  for  furnishing,  delivering  and  installing 
racks,  shutters,  screens,  lifters  and  other  apparatus  in  gate 
chambers  at  Ashokan,  Kensico  and  Hill  View  reservoirs. 

★  New  York,  N.  Y. —  (Official) — Bids  were  received  June  22 
for  constructing  a  coagulating  plant  in  Mt.  Pleasant  under 
Contract  No.  159,  as  follows:  Guarantee  Construction  Co.,  140 
Cedar  St.,  New  York,  $21,480;  James  McArthur  Co.,  $32,875; 
F.  N.  Lewis,  $27,150;  Snare  &  Triest,  $29,850;  M.  L.  Bird, 
$37,000;  H.  H.  Vought  &  Co.,  $21,871;  N.  E.  Construction  Co., 
$29,327;  Charles  Meads,  $27,117.    Noted  June  10. 

New  York,  N.  Y. — (Official) — Bids  were  received  June  22 
by  the  Board  of  Water  Supply  for  furnishing  and  delivering 
and  installing  bronze  or  steel  ladders  and  nozzles  from  Charles 
Meads,  $23,280,  and  the  Concord  Construction  Co.,  38  Park 
Row,  New  York,  $22,565.    Noted  June  10. 

+Nevv  York,  N.  Y. —  (Boroughs  of  Manhattan  and  the  Bronx) 
—  (Official) — The  contract  has  been  awarded  to  the  BUILDERS' 
IRON  FOUNDRY,  Providence,  R.  I.,  at  $18,850,  by  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity  for  furnishing 
venturi  meter  tubes  and  recording  apparatus  for  connections 
from  the  Catskill  supply.    Noted  June  24. 

New  York,  N.  Y  (Borough  of  Brooklyn)  —  (Official) — Bids 

will  be  received  by  William  Williams,  Comr.,  Water  Supply, 
Gas  and  Electricity,  Municipal  Bldg.,  Manhattan,  until  2  p.m., 
July  12,  for  making  the  necessai  y  alterations  and  improve- 
ments at  new  Utrecht  Pumping  Station,  Ave.  V  and  East  14th 
St.,  and  converting  same  into  a  distribution  station. 

Patchogue,  N.  Y. — The  citizens  contemplate  establishing  a 
fire  district  in  West  Patchogue  at  an  estimated  cost  of  $60,000. 
Walter  E.  Sexton,  Mineola,  is  Engr. 

+-*Lock  Haven,  Penn. —  (Official) — Bids  were  received  June 
14  for  constructing  storage  dam  No.  1  on  McElhattan  Run, 
as  follows:  CHARLES  DUGAN,  Williamsport,  $S716  (awarded 
contract);  C.  J.  Carroll,  $10,976;  John  C.  Schrade,  $11,407;  Mc- 
Nervey  Construction  Co.,  $10,903;  R.  B.  Taylor,  $S52(';  Ctto 
Paving  &  Construction  Co.,  $10,792;  E.  C.  Williams,  $.'1,276; 
Fogel  &  Co.,  $10,078;  Cecil  N.  Harrart,  $8849;  Horn  &  Devlmg, 
$11,340.    H.  P.  Shoemaker  is  City  Engr.    Noted  May  27. 

♦Frederick,  Md. — The  contract  has  been  awarded  :o 
BRADY  BROS.,  Frostburg,  at  $4153,  by  the  city  for  construct- 
ping  a  pipe  line  from  Fishing  Creek  to  the  city.  Contracts 
for  pipe  and  valves  were  awarded  to  R.  D.  WOOD  &  CO., 
Philadelphia,  Penn.,  for  valves  and  to  H.  C.  BROOKS,  Martms- 
burg,  W.  Va.,  at  $11,304  for  pipe.    Noted  Oct.  29  and  May  13. 

Matewan,  W.  Va. — Bonds  for  $12,000  have  been  voted  by 
the  citizens,  part  of  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  filtration  plant.  J.  S.  Albert  is  Town 
Recdr. 

+Walterboro,  S.  C. — The  contract  has  been  awarded  to  the 
HUGHES  ARTESIAN  WELL  CO.,  Charleston,  for  driving  a 
1600  ft.  artesian  well  and  for  pipe.    Noted  Feb.  IS  and  Apr.  a. 
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Cartersville,  Ga. —  (Official) — An  election  will  be  held  July 
17  to  vote  on  the  question  of  issuing-  $5000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  extension  of  the  water 
and  fire  protection  systems.    W.  W.  Doniel  is  City  Engr. 

Dawson,  Ga. — The  citizens  voted  against  issuing  $20,000  in 
bonds,  the  proceeds  of  which  was  to  have  been  used  for  the 
extension  of  the  water  system.    Noted  May  27. 

McGhee,  Ala  Improvements  will  be  made  to  the  water 

system  and  electric-light  plant  at  an  estimated  cost  of  $65,000, 
bTondf  „for  ™hlch  have  been  voted.  J.  J.  Simmons  is  Mayor. 
Noted  Mar.  25. 

aiaryville,  Tenn. — Bids  will  be  received  until  July  7  by  the 
city  for  the  construction  of  a  water  system  including  a  fil- 
tration plant.  Samuel  Everett  is  Mayor  and  R.  C.  Huston  & 
Co., Falls  Bldg-„  Memphis,  is  Engr.    Noted  Mar.  25  and  Apr.  29. 

Ashtabula,  Ohio — The  Council  contemplates  issuing-  bonds 
for  $250,000,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system. 

+Cinciunati,  Ohio — (Official) — The  contract  has  been  award- 
ed to  M.  J.  MCCARTHY,  Cincinnati,  at  $23,735,  for  laying  water 
mains  in  Eighth  St.,  Broadway  and  Reading  Rd.  for  the  high 
pressure  fire  service  Other  bidders  were:  Kirchner  Sons  Co., 
$26,090;  H.  V.  Crumley,  $29,100;  M.  F.  Quill,  $28,370;  Thomas 
P.  Strack,  $32,245.  Edward  P.  Durr  is  Secy.,  Dept.  of  Pub. 
Safety.    Noted  June  17. 

+Cincinnati,  Ohio — The  contract  has  been  awarded  to  M.  F. 
QUILL,  Cincinnati,  at  $24,324,  bv  the  city  for  laying  c.-i.  water 
mains  in  Tennessee  Ave.    Noted  June  17. 

♦  Cleveland,  Ohio — The  contract  has  been  awarded  to  the 
CLEVELAND  MACADAM  CO.,  at  $20,450,  by  the  Board  of 
Control  for  furnishing  sand  and  gravel  for  the  Division  Ave. 
filtration  plant.    Noted  May  6. 

East  Liverpool,  Ohio — (Official) — It  is  stated  that  bids  will 
be  received  in  July  for  the  construction  of  a  water  system. 
Bonds  for  $375,000  have  been  voted.  Chester  &  Fleming, 
Pittsburgh,  Penn.,  is  Engr.     Noted  June  3. 

Grafton,  Ohio — It  is  reported  that  C.  J.  Fitzgerald,  Elyria, 
is  interested  in  the  construction  of  a  water  system. 

Shadyside,  Ohio — Bids  will  be  received  until  July  9  by  the 
Board  of  Trustees  of  Public  Affairs  for  constructing-  a  water 
system.    Fred  McConn  is  Clk.    Noted  Feb.  25. 

Batesville,  Ind. — Bids  will  be  received  until  2  p.m.,  July  2, 
by  the  Batesville  Water-Works  Co.  for  constructing  an  earth 
dam  250  ft.  long  by  12  ft.  high  with  a  reinf orced-concrete 
face  and  for  laying  5000  ft.  of  8-in.  c.-i.  water  mains  and 
constructing  9000  ft.  of  electric  transmission  line.  Charles 
Brossmann,  Indianapolis,  is  Engr.    Noted  June  4. 

Mancelona,  Mich. — Bonds  for  $15,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system. 

Atkinson,  111. — A.  M.  Morgan,  Chicago,  is  preparing  plans 
for  the  construction  of  a  water  system.  The  estimated  cost 
is  $18,000. 

Chicago,  111. — Bids  will  be  received  until  11  a.m.,  Julv  8, 
by  the  Department  of  Public  Works  for  furnishing  a  water- 
tube  boiler  with  super-heaters  at  Central  Park  Ave.  pumping 
station  No.  5. 

Warsaw,  111. — Extensions  will  be  made  to  the  water  svstem 
at  an  estimated  cost  of  $19,000.  A.  M.  Morgan,  Chicago  is 
Engr. 

+Fond  du  Lac,  Wis. — The  contract  has  been  awarded  to 
the  AMERICAN  CAST  IRON  PIPE   CO.,   Minneapolis,  Minn 
at  $16,000,  for  furnishing  c.-i.  water  pipe. 

Madison,  Wis. — The  Water  Department  contemplates  laying 
feeder  mams  at  an  estimated  cost  of  $10,000. 

Sauk  City,  Wis. — The  citizens  contemplate  spending  $10,000 
tor  the  construction  of  a  water  system. 

Chariton,  Iowa — Plans  have  been  prepared  by  M  G  Hall 
Centerville,  for  the  construction  of  a  water  svstem  The 
estimated  cost  is  $65,000.     Noted  Oct.  1. 

Ft.  Dodge,  Iowa — The  city  contemplates  calling-  an  elec- 
tion to  vote  on  the  question  of  issuing  $100,000  in  bonds  the 
proceeds  of  which  will  be  used  for  the  improvement  of  the 
water  system.    W.  L.  Tang  is  City  Clk. 

Keota,  Iowa — C.  P.  Chase.  Clinton,  is  preparing  plans  for 
the  construction  of  a  water  system. 

o  -if  ^^JKJJSs.  Minn- — Contracts  have  been  awarded  to  SHARP 
&  McGUIRE  for  drilling-  a  10-in.  well  and  to  MICHAEL  BOY- 
LAN,  Virginia,  at  $9480,  for  laying-  water  mains. 

+Canipbell,  Minn. —  (Official) — The  contract  has  been  award- 
ed to  WARD  &  WEIGHTON,  Sioux  City,  Iowa,  at  $4180  for 
constructing  a  pressure  water  system.  J.  F.  Druar  Com- 
mercial Bldg.,  St.  Paul,  is  Consult.  Engr. 

«.o?AUlutn'  Minn.— The  Buffalo  Meter  Co.,  Buffalo,  N.  Y.,  at 
June  loraS         bl(i<ier  for  furnishing-  800  water  meters.  Noted 


+Moorehead,     Minn.— (Official)— The     contract     has  been 


t„i  £ efR'ver  Falls,  Minn.— Bids  will  be  received  until  8  p.m., 
i»  if  '  E-  J"  .Overland,  City  Clk.,  for  furnishing  material 
and  for  the  repair  of  8000  ft.  of  6-in.  water  mains. 

fnr^ir'^f'  Neb.— The  citizens  voted  against  issuing-  bonds 
tor  $15,000.  the  proceeds  of  which  was  to  have  been  used 
tor  the  installation  of  a  water  system.  Noted  May  6  and 
June  10. 

fT,^Canova,,S-  (Official)— Bonds  for  $9500  have  been  sold, 
™.p roceeds  of  which  will  be  used  for  the  construction  of  a 
Tnd  June  3em'  Schulte  is  Town  Clk.     Noted  May  20 

h„  ^TT'  Wyo.— Bids  will  be  received  until  noon,  July  6, 
oy  J.  J.  Showalter,  City  Clk.,  for  constructing-  a  rapid-sand 

i«  [anA°nnA  pla>nVa<V,Roim.d,  T.op  reservoir.  The  estimated  cost 
is  »/o,ooo.    R.  D.  Goodrich  is  City  Engr. 

Powell,  Wyo — Bids  will  be  received  until  July  6  by  W  A 
vemmg.  town  Clk.,  -for  constructing  a  gravity  water  system. 


The  work  includes  seven  miles  of  10-in.  supply  line  and  three 
miles  of  distribution  lines.  G.  H.  Setham.  Denver,  Colo  Is 
Engr.    Noted  Nov.  5  and  Mar.  18.  '  b 

Promberg    Mont.— Bonds   for  $17,500  have  been  voted  bv 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  con- 

Not^Feb^ll^n^Mar^lL6"1-  ,  *  T"  E1US'  BmingS'  iS  En^ 
Missoula,  Mont.— An  election  will  be  held  Aug.  3  to  vote 
?,n,^le  clHfs'lon  of  issuing  $500,000  in  bonds,  the  proceeds  of 
Noted  Feb   11.  USed  f°r  the  construction  of  a  water  system! 

T3T.i?';?nTey'  Mont.— The  contract  has  been  awarded  to 
BENDON,  REED  &  JONES,  Sidney,  at  $17,413,  by  the  Council 
District  No    l"^  a  dlstributin&  astern  in  Special  Improvement 

„  ^AViTbaiUX'1nM,0,,tT"i0mcial)— Bids  wU1  be  received  until  8 
of  f>7  ono  i£  £Y  a'     tv,  i  Town  Clk-  for  the  purchase 

?t,Ji  •  ?  n. .bond?.  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  water  system.     Noted  June  6. 

u  ?*ilumon*'  — Bids  win  be  received  until  10  a.m.,  July 
14,  for  constructing  a  30-in.  c.-i.  pipe  line  across  Neches  River 

City,  Mo  °is  Enimprovements-     Burns   &  McDonnell,  Kansas 

Elgin,  Tex.— An  election  will  be  held  Julv  16  to  vote  on 
the  question  of  issuing  $11,000  in  bonds,  the  proceeds  of  which 
June  24  construction  of  a  water  system.  Noted 

Claremore,  Okla.— (Official)— The  City  Council  has  voted 
against  issuing  bonds  for  $10,000,  the  proceeds  of  which  wis 
Noted  JunTs!  USed  f°r  the  installation  of  a  nitration  pUnt 

Denver,  Colo.— The  Council   will  be  asked  bv  A  Lincoln 
Fellows,  Pres.  Pub.  Utilities  Comn.,  to  appropriate  $ioo  000  to 
S'steema  SUrV6y        the  construction  of  anewmunicipal  water 
St.  Maries,  Idaho — Plans  are  being  prepared  for  the  con- 

f3nUnCnn°Vv5  a  Wa>te£  sJ*tem-  the  estimated  cost  o  which  "s 
$30,000.    Charles  R.  Schulte  is  City  Clk.    Noted  Oct.  ^  1 

+Salt  Lake  City,  Utah— (Official) — The  contract  lias  been 

tlKeacV°J-ui  >¥fR£N'  IN?"  \52  West  Second  St*  s'aTt 
LaKe  Wty,  at  $18,209,  for  constructing  a  reinforced-conrrete 

HorTtV"*  Q79th£F  #MeTI  ^e\e:    /•  W    Mellen    $51  284;  John 

.'O^1l;9'o;  M«llins   &  Palm,   $19,360;   O.   H.   Gray   &  Co 
$19,487;  Heuser  Sim  &  Vorkink,  $19,765;  Ryberg  Bros    $21  129: 
Gibbons  Bros    &   Reed   Parrott   Bros.   Co.,   $21,873 Campbell' 

Co'^on^-M*-2!!'25^^^1?11  S£ea'  $22'653:  Wnch  Construct  on 
Co.,  $23,004;  Midland  Bridge  Co.,  $28,677.    Noted  June  17. 

+Everett,  Wash. — The    Snohomish    County  Commissioners! 
have  warded  the  contract  to  GEORGE  WRIGHT  Tacoma 
n,nl    U£-\nS  an  ligation  system  in  District  No.  4,  at  $38  838 
Other   bids   were:     Tacoma   Dredging   Co     Tacoma  9  91  •' 

West  Chester  Construction  Co.,  Marion  Block,  Seattfe  $39  393-' 
Booker,  Kiehl  &  Whipple,  Central  Bldg.,  Seattle  $39  996 •' 
Chamberlain  Construction  Co.,  Globe  Bldg.,   Seattle,   $40  111 

ARrFNTiFR^f'^n"'1'^  Cc°ntract , has  been  awarded  to  G. 
AKCiENTIERI  &  CO.,  9S9  Ramer  Ave.,  at  $10,000,  for  laving 
water  mams  in  Fifth  Ave.  W.    Noted  June  24.  y  s 

h,r  ^iandon?  °re-—  (Official)—  Bonds  for  $80,000  have  been  voted 
by  the  citizens,  the  proceeds  of  which  will  be  used  for  the 
extension  of  the  water  system.    Noted  June  3. 
=™?i™t?lde'  ^,°re-— The    installation    of    a    municipal  water 
system  is  under  consideration.    The  estimated  cost  is  $20,000. 

North  Bend,  Ore.— The  water  rights  of  the  Pony  Inlet 
watershed  will  be  acquired  by  the  city  to  furnish  water  for 
the  proposed  municipal  water  system. 

tIn\'i?ria1' £alif  —  (Official)—  The  contract  has  been  award- 
ed  to  W.   J.   BATTWICK,   Imperial,   at   ll%c    per   soft  for 

s?stSemUCtNoled  JuneY'  °f  fl°°r  and  UninS  tor  the  irrigation 
McKittrick,  Calif. — The  Producers'  Transportation  Co.  will 
install  a  4-m.  and  6- in.  water  main  between  Buttonwillow 
and  Olig,  about  13  miles.  unwmuw 

^TTi?asadeua«  Calif. — The  contract  has  been  awarded  to 
THEODORE  L.  SYCERTSON,  434  Maple  Way  at  $19  617  for 
making  extensions  to  the  water  system  in  the  Linda  Vista 
District.    Noted  May  27  and  June  24. 

+*Peterboro,     Ont.—  (Official)—  The     contract     has  been 
t0  the  DELAVAL  DAIRY  SUPPLY  CO.,  Petersboro, 
at  $15,8a0.  for  furnishing  a  6,000,000-gal.  pumping  unit  for 
the  water-works.    Noted  May  13. 

+Selkirk,  Man.— -The    contract    for    constructing    a  steel 
l°wtiv  ^wJPZA^t^R1^1  for  tne  insane  has  been  awarded 
?  ^™?HICAGO  BRIDGE  &  IRON  WORKS,  Bridgeport,  Ont., 
at  $  (oOO. 

SEWERS 

Portland,  Maine— Bids  will  be  received  until  July  6  by  the 
Board  of  Public  Works  for  the  construction  of  3710  ft.  of  8- 
10-  and  12-in.  pipe  sewers.  The  estimated  cost  is  $18,000.  B 
Bradley,  Jr.,  is  Comr.  of  Pub.  Wks.    Noted  June  17. 

Derry,  N.  H.— The  city  will  issue  $25,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewer 
It"1  ancLa  sewage-disposal  plant.    Dudley  &  Sawyer,  Man- 
chester, is  Engr.    Noted  Apr.  1. 

+Boston,  Mass — The  contract  for  the  construction  of  sew- 
ers and  drains  in  Randolph  and  Rock  Rd. ;  in  Rosewood  and 
"f™td.  St  Dorchester,  has  been  awarded  to  JOHN  GUARINO, 
at  $6353.     Noted  June  3. 

Pittsfield,  Mass.— The  Board  of  Aldermen  has  passed  an 
ordinance  appropriating  $25,000  for  the  construction  of  sewers. 

Westfield,  Mass. — It  is  reported  that  bonds  for  $12,000  have 
been  sold,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  sewers.    Noted  June  3. 

•  JfcvH  Ha_ven»  Conn- — The  city  contemplates  issuing  $110,000 
in  bonds  the  proceeds  of  which  will  be  used  for  the  construc- 
tion ot  the  Whalley  Ave.  sewer  which  provides  for  the 
construction  of  an  outlet  sewer  system  in  the  Westville 
School  District.    Noted  Apr.  1. 

Binghanipton,  N.  Y.— The  City  Council  has  approved  plans 
tor  sewer  construction  in  the  Fourth  Ward. 
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Herkimer,  Iff.  Y. — Bonds  for  $30,000  have  been  sold.  The 
proceeds  will  be  used  for  the  construction  of  extensions  to 

the  sewer  system. 

♦Newburs,  N.  Y. — The  contract  has  been  awarded  to 
JAMES  L  KEHOE,  at  $6204,  for  the  construction  of  the 
Bridge  St.  sewer.    Noted  Apr.  22. 

New  York.  N.  Y. —  (Borough  of  Bronx)  — (Official)— Bids 
were  received  June  24  by  the  Borough  President  for  the  con- 
duction of  sewers  and  appurtenances  in  Tyndall  Ave.  and 
for  imnrovin"  the  roads  in  Mosholu  Ave.,  as  follows:  Estates 
C^ntmcUng  Co  $35  289,  DiMinna  &  DeBlasio,  $31,981;  Soraci 
Contract  ng  Co.,  $36,976;  Delson  Contracting  Co..  f|3,852 
kimm, ,  Russick  $32  831:  P.  DiMinna  Contracting  Co.,  $39,890; 
tnadaro  Contracting  Co.,  $30,461;  Anita  Contracting  Co., 
II*  101?  P°  ?  Duffy?  $35,740*  Harris  Rose  Construction  Co 
$3i:347;   Kingsbridge   Contract         c ,    >6e 7.   C Roth  Con& 

McLoughHn ;'  llt'llli  A^XnTinif  $33,666 ;  S.Vmanna  &  Sons, 
$34  154 

New  York,  N.  Y.—  (Borough  of  Manhattan)  —  (°ffici^£— 
RifK  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
untfl  Fpm  Julv  9  for  constructing  a  tunnel  relief  sewer  m 
East  41st  St.  and  Madison  Ave.,  also  for  improving  sewer  in 

Wajl'  '  York.  N.  Y.—  (Borough  of  Queens)  — (Official)— Bids 
were  received  June  23  by  Maurice  E.  Connolly,  Borough  Pres  . 
For  the  construction  of  sewers  and  appurtenances  m  Polk 
Ave.  from  51st  St.  to  Junction  Aye.,  Second  Ward,  as  follows 
Stanhope  Contracting  Co.  $34,602 ;  A.  Pamo  $32  190  Peace 
Bros  S36S43-  Evergreene  Construction  Co.,  $34,59b,  (...  iNany, 
?3°i'55*  Lincoln  Stell  Co.,  $34,948;  Clancy  &  Van  Alst,  $27,569. 
Noted  June  17. 

Port  Washington,  N.  Y.— The  city  contemplates  the  con- 
struction of  a  sewer  system.    The  estimated  cost  is  $125,000 

Syracuse,  N.  Y.-(Official)-Bids  will  ^ereceived  until  and 
nm  Julv  12,  by  Robert  D.  Roney,  Secy.  Bd.  of  Contract  ana 
Supply  for  the  construction  of  the  Huntley  System  No  2 
The  estimated  cost  is  $112,000.  W.  Thomas  Wooley  is  City 
Engr.     Noted  May  6. 

Avalon  N.  J.— Bids  will  be  received  until  July  12  by  Gil- 
bert S  Smith  Mayor,  for  the  construction  of  approximately 
14  000  ft  of  12-  to  20-in.  c.i.  or  vitrified  pipe  sewers.  Ralph 
L.'Goff,  Ocean  City,  is  Engr. 

Jersev  Citv,  N.  J. —  (Official) — Bids  will  be  received,  until 
2  n  m  July  by  the  Hudson  County  Park  Commissioners 
LrP'vitrifiedy  pipe  and  specials  and  c.i.  catch  basin  heads  for 
North  Park  and  North  Bergen.   

Frip  Penn.— (Official)— The  information  published  m  the 
isS1fe  of  June  17  was  incorrect.  The  city  proposes  to  issue 
bonis  for  the  construction  of  a  .  number  of  short  lines  of 
storm  sewers,  and  for  reconstructing  several  old  sewers.  B. 
E   Briggs  is  Citv  Engr.    Noted  June  17. 

"  +Montrose,  Penn.— (Official)— The  contract  for  the  con- 
struction of  a  sewage-disposal  plant  has  been  awarded  to  the 
NEW  YORK  SEWAGE  DISPOSAL  CO.,  New  York,  N.  Y.,  at 
$7063.    Noted  June  24. 

iv»w  Kpnsinirton.  Penn. — An  election  will  be  held  Aug.  i  to 
vote  oT  "hTquestfor, of  issuing  $100,0.00  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  sewers  and  for 
street  improvements. 

Philadelphia,  Penn.— Bids  will  be  received  until  July  13  by 
theory  for"  the  enlargement  and  relocation  of  the  sewers^  m 
Buttonwood  St.  in  connection  with  the  Broad  bt.  buDWdy 
work     A  Merritt  Taylor,  Dir.  of  Transit,  is  in  charge.  Noted 

^Norfolk  Va.— An  appropriation  of  $8000  has  been  author- 
ized the^roceeds  of  which  will  be  used  for  the  construction 
of  the  Newton's  Creek  drain.     W.  T.  Brooke  is  City  Engr. 

Matewan,  W.  Va.— Bonds  for  $12,000  have  been  voted,  the 
proceedsWof  'which  will  be  used  for  the  construction  of  sewers. 
J.  S.  Albert  is  Town  Recdr. 

Charlotte,  N.  C— The  city  contemplates  the  construction  of 
lateral  sewers  in  various  wards.  The  estimated  cost  is  $141,- 
085 

Cartersville,  Ga.— (Official)— An  election  will  be  held  July 
17  to  vote  on  the  question  of  issuing  $60,000  m  bonds  The 
proceeds  will  be  used  for  the  construction  of  sewers.  W.  W. 
Daniel  is  City  Engr.    Noted  June  24. 

Savannah.  Ga.— An  election  will  soon  be  held  to  vote  on 
the  auction  of  issuing  $400,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  storm  water  sewer  system. 
E.  R.  Conant  is  Ch.  Engr. 

New  Orleans,  La.— The  lowest  bid  submitted  for  the  con- 
stru"rtI°ofa  "sewer  system  at  the  new  cotton  warehouses 
was  that  of  L.  M.  Dalgarn,  at  $15,936.  Ford,  ±sacon  &  uavic, 
New  Orleans,  is  Engr. 

Cleveland,  Tenn.— (Official)— Bids  will  soon  be  received  by 
the  citv  for  the  construction  of  a  sewer  system  TheMe„ti^ 
mated  cost is  $75,000.  Walter  G.  Kirkpatrick  is  Engr.  Noted 
June  24. 

Knnnille    Tenn  The  city  contemplates  the  construction 

of  li"eml  seVer  in  the  Tenth  Ward.    The  estimated  cost  is 

$5000. 

Cincinnati  Ohio— Bids  will  be  received  until  noon,  July  9, 
bv  Phil' P  Fosdick  Dir.  of  Pub.  Ser.,  for  the  construction  of 
main  ami  lateral  ^wers  and  drains  with  appurtenances  in 
Seitz,  Dorsey  and  Goethe  St. 

xrieveland    Ohio— The   contract    for    the   construction  of 

CO.,  at  $17,697.    Noted  June  24. 

Cleveland,  Ohio— Bids  will  be  received  until  noon  July  7, 
y,v  the  Commissioner  of  Purchases  and  Supplies. for  the  con- 
duction of™ ^proximately  7500  lin.ft.  of  6-ft.  brick .sewers  in 
.  tunnel, under Ptwo  contracts.    Robert  Hoffman  is  City  Engr. 

♦  Cleveland,  Ohio— Contracts  have  been  awarded  by  the 
Board  of  Control  to  WILLIAM  McDOWELL  &  SON  CO.,  at 
$17^000,  for  the  construction  of  a  sewer  m  Spring  Rd.,  S.  W., 


and  to  J  C.  DEVINE  CO.,  at  $9500,  for  the  construction  of  a 
diversion  sewer,  junction  overflow,  and  grit  chambers  also 
wooden  flumes  at  the  sewage  treatment  works,  West  5Sth  St. 
and  Lake  Shore. 

Geneva,  Ohio— Plans  are  being  prepared  by  the  City  Engi- 
neer for  the  construction  of  sewers  in  Balme  and  Orchard  St. 

♦Frankfort,  Ind.—  (Official)—  The  contract  for  the  con- 
struction of  the  South  West  District  sanitary  sewer  and  the 
South  West  Local  sanitary  sewer  has  been  awarded  to  C.  L. 
HUFTINE  &  CO.,  Frankfort,  at  $2678  and  $4348,  respectively. 

+Lognnsport,  Ind.— The  contract  for  the  construction  of  a 
sanitary  sewer  in  Broadway  has  been  awarded  to  GIRTON  & 
GIRTON,  at  $5752. 

Markle,  Ind. — Plans  have  been  prepared  by  Thomas  Ruggles 
for  the  construction  of  a  sewer  system. 

Minnie,  Ind. — Bids  will  be  received  until  10  a.m.,  July  3, 
by  the  city  for  the  sewer  construction. 

Winchester,  Ind. — Bids  will  be  received  until  8  p.m.,  July  7, 
by  M.  R.  Chenoweth,  City  Clk.,  for  the  construction  of  sewers 
in  various  streets. 

Chicago,  111.— Michael  Pontarelli,  2349  Greenleaf  Aye  and 
Henry  J  McNichols,  209  South  La  Salle  St.,  submitted  the 
lowest  bids  for  the  construction  of  14  miles  of  brick  sewers 
in  the  Norwood  and  Edison  Park  Section  to  be  known  as  the 
Argyle  St.  sewer  system.  The  estimated  cost  is  $683,000. 
Noted  June  3. 

Peoria,  111.— Bids  will  be  received  until  July  12  by  the 
Board  of  Local  Improvements  for  the  construction  of  the 
South  End  Sewer,  East  Section.  The  estimated  cost  is  $221,- 
279.    Noted  Sept.  3. 

Springfield,  111. — The  city  contemplates  the  construction 
of  sewers  in  various  streets. 

Warsaw,  111.— Plans  are  being  prepared  by  A.  M.  Morgan, 
Chicago  for  the  construction  of  a  sewer  system.  The  esti- 
mated cost  is  $28,500. 

Sheboygan,  Wis.— Bids  will  be  received  until  July  2  by  the 
Board  of  Public  Works  for  the  construction  of  12  055  ft  of  12- 
10-  and  8-in.  vitrified  pipe  sewers.  C.  U.  Boley  is  Umr.  or 
Pub.  Wks.    Noted  June  24. 

Idagrove,  Iowa— Plans  are  being  prepared  by  G.  Y.  Skeels, 
Sioux  Citv,  for  the  construction  of  a  sanitary  sewer  north  of 
Odebolt  Creek.    The  estimated  cost  is  $7&0U. 

Keokuk,  Iowa— The  city  contemplates  the  construction  of 
sanitary  sewers  in  the  Kilbourne's  addition. 

+D«luth,  Minn.-Contracts  for  material for  sew  er  con- 
struction have  been  awarded  to  the  DULUTH  BUILDERS 
SUPPLY  CO,  at  $12,606,  and  the  STANDARD  SALT  &  CH-- 
MENT  CO.,  at  $12,726.    Noted  June  17. 

Virginia,  Minn.— The  city  contemplates  the  construction  of 
storm  sewers.    The  estimated  cost  is  $35,000. 

Hutchinson,  Kan.— (Official)— Plans  are  being  prepared  by 
the  City  Engineering  Department  for  a  sewage  pumping  plant, 
and  bids  f of  the  same  will  be  called  for  in  about  two  weeks. 

Flandreau,  S.  D.— (Official)—  Bonds  for  $4000  have  been 
sold,  the  proceeds  of  which  will  be  used  for  the  construction 
of  storm  sewers.    Noted  June  17. 

+  Sisseton.  S.  D.— (Official)— The  contract  for  the  construc- 
tion of 'a  sewer  system  and  a  sewage-disposal  plant  has  been 
awarded  to  E.  M.  SCHEFELOW,  Elgin,  111.,  at  *2Af O*1^ 
bids  were:  James  Kennedy,  Fargo,  N.  D.,  $29,744,  Security 
Bridge  Co.,  Billings,  Mont.,  $29  768;  Rimer  Bros  S t.  Paul 
Minn  $30,946;  Kirtchers  Bros.,  St.  Paul,  Minn.,  $32,518.  Noted 
May  27.  , 

watertown  S.  D.— Bids  will  be  received  in  July  for  the 
conduction  of  18  500  ft.  of  15-,  18-,  30-  and  33-m.  pipe 
sewers  and  9700  ft.  of  36-,  42-  and  57-in.  concrete  sewers. 
The  estimated  cost  is  $110,000.  F  W.  Shreiber  is  City  Engr. 
and  O.  M.  Lane  is  City  Audr.    Noted  May  27. 

+Bismark,  N.  D. — The  contract  for  sewer  construction  in 
BroIdwTy  from  10th  to  14th  St.  has  been  awarded  to  the 
HA.GGART  CONSTRUCTION  CO.,  Fargo,  at  $15,108. 

Chouteau,  Mont.— The  City  Council  contemplates  sewer 
construction  in  District  No.  6.  The  estimated  cost  is  $4780. 
A.  L.  Powers  is  City  Clk. 

♦  Sidney,  Mont.-The  contract  for  the  construction  of  a 
main  sewer  has  been  awarded  to  BENDON,  REEDS  &  jujni^s, 
Sidney,  at  $14,537. 

W-ilkerville.  Mont.— It  is  reported  that  the  city  contem- 
plates thrconstrv?ction  of  a  sewer  system  in  the  business 
and  residence  districts.  The  estimated  cost  is  $25,000.  M. 
Broughton  is  City  Atty. 

,r»x  The   contract   has   been   awarded   to  E.  L. 

DALEON,' DaHas,  at$12°625,  for  the  construction  of  a  sewer 
system.    Noted  Mar.  11. 

Marlin  Tex.— At  a  recent  election  the  citizens  voted  to 
issue^'s.oJHn  bonds.  The  Proceeds  will  be  used  for  the 
construction  of  sewers.  L.  Goodrich  is  City  Lngr.  ssozea 
Mar.  27. 

Tulsa  Okla.— (Official)— At  a  recent  election  the  citizens 
voted  to^siue  $100  000  in  bonds.  The  proceeds  will  be  used 
fo. ^fhe^con  struct  ion  of  storm  and  sanitary  sewers  Bids^  will 
be  received  about  Sept.  1.  T.  C.  Hughes  is  City  Engr.  Noted 
June  17. 

Mountain  View,  Colo.—  (Manitou  post  office)— Bids  will  be 
receivecfunUl  sT'm  July  6.  by  August ■  Heimberger  CIV .  for 
the  construction  of  a  sanitary  sewer  system.  Peter  U  lirian  <^ 
Son,  Denver,  is  Engr. 

Steamboat  Springs.  Colo.-Plans  are  being  Prepared  for  the 
construction  of  a  sanitary  sewer  system.  The  estimated  cost 
is  $70,000. 

Trinidad,  Colo.— Bids  will  soon  be  received  for  the  sale 
of  $7  5  000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  trunk  sewers  and  a  sewage-disposal  plant. 

iviosi    \riw  The  contract  will  be  awarded  about  Sept.  1 

for  the  const Suction  of  a  sewer  system.  The  estimated  cost 
is  $75,000.    Noted  June  24. 
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+Port  Angles,  Wash — The  contract  for  the  construction  of 
a  sewer  system  has  been  awarded  to  METLER  &  COYNE, 
Port  Angeles,  at  $37,804.     Noted  June  24. 

+Port  Angeles,  Wash. — The  contract  for  the  construction 
of  a  sewer  system  has  been  awarded  to  H.  A.  COTTON,  Port 
Angeles,  at  $38,404. 

Albany,  Ore. — The  city  will  construct  a  main  trunk  sewer 
south  in  Cottage  and  Tekcna  St.    The  estimated  cost  is  $10,000. 

Eugene,  Ore. — Plans  are  being  prepared  by  the  Sewer  Com- 
mittee for  the  construction  of  a  sewer  system.  The  esti- 
mated cost  is  $15,000. 

Auburn,  Calif. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $15,000  in  bonds.  The  proceeds  will 
be  used  for  the  improvement  of  the  sewer  system. 

Imperial,  Calif. — W.  J.  Bathric,  Imperial,  at  $5032,  sub- 
mitted the  lowest  bid  for  the  construction  of  a  reinforced- 
concrete  sectling  basin. 

Wilmington,  Calif. — Bids  will  be  received  until  July  6  by 
the  Board  of  Public  Work  for  the  construction  of  a  frame 
pump  house,  13x14  ft.  over  an  existing  concrete  well,  and  for 
installing  machinery  at  the  sewage-disposal  plant. 

Peterboro,  Ont. — Plans  have  been  approved  by  the  City 
Council  for  the  construction  of  sewers  in  Westcott,  Maude, 
Lansdown  and  Lafayette  St.    R.  H.  Parsons  is  Engr. 

Toronto,  Ont — Bids  will  be  received  until  July  6  by  the 
Board  of  Control  for  the  construction  of  sewers  in  various 
streets.    R.  C.  Harris,  City  Hall,  is  Comr.  of  Pub.  Wks. 

+Vancouver,  B.  C. — The  contract  has  been  awarded  to  H 
P.  PETERSON,  207  Holden  Bldg.,  Vancouver,  at  $70  056  for 
the  construction  of  the  Clark  Drive  outfall  sewer  by  tunnel 
method.    Noted  Apr.  22. 

GARBAGE 

*Asbury  Park,  N.  J. — (Official) — Bids  will  be  received  until 
11  a.m.,  July  13,  by  the  Board  of  Commissioners  for  the 
collection,  removal  and  disposal  of  garbage,  rubbish,  ashes 
and  dead  animals.    Howard  D.  Le  Roy  is  Comr. 

TJnion,  N.  J. —  (Weehawken  post  office)  —  (Official) — Bids 
will  be  received  until  8  p.m.,  July  6,  by  the  Town  Council  for 
the  removal  of  garbage  for  periods  of  one,  two,  three,  four  or 
five  years.    Emil  Bantz  is  Town  Clk. 

East  Chicago,  Ind. — Bids  will  be  received  until  July  16  by 
the  City  Clerk  for  constructing  a  garbage  disposal  plant. 

Montreal,  Que. — Bids  will  be  received  until  July  15  by  the 
City  Council,  according  to  press  reports,  for  the  construction 
of  a  garbage  disposal  plant.    L.  N.  Senecal  is  Secy. 

STREETS   AND  ROADS 
+Bangor,  Maine — A  contract  for  constructing  a  section  of 
the  State  Highway  has  been  awarded  to  SMALL,  &  INGALLS 
Bar  Harbor.    Noted  June  10. 

+Boston,  Mass. — The  contract  for  laying  bitulithic  pave- 
ment on  Ridgewood  St.  from  Topliff  to  Draper  St  ,  Roxbury 
has  been  awarded  to  JAMES  DOHERTY,  at  $7659  Noted 
June  3. 

_  +Boston,  Mass. — The  contract  for  constructing  a  bitu- 
minous macadam  roadway  on  Howitt  Rd.  from  Bellevue  to 
La  Grange  St.  has  been  awarded  to  CHARLES  J.  JACOBS  CO 
Noted  June  3. 

★Hartford,  Conn. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  2,  by  C.  J.  Bennett,  State  Highway  Comr.,  for 
state  road  work  as  follows:  Ashford  Township,  about  14  960 
i1,nvlt-,-grfivel  on  the  Warrenville  Rd.  Bethel  Township,  about 
6315  lin.ft.  gravel  on  the  Bridgeport-Newton  Rd.  Canterbury 
7n0«Yn^hl£:  about  5100  Hn.ft.  native  stone  macadam  and  about 
1995  lm  ft.  native  stone  resurfacing  on  the  Westminster  Rd. 
Glastonbury  Township,  about  6500  lin.ft.  2-in.  bituminous  ma- 
cadam on  the  Hartford  Turnpike,  Killingworth  Township, 
about  7150  lin.ft.  graded  on  the  Higganum  Rd.  Newtown 
Township,  about  8040  lin.ft.  native  stone  macadam  on  the 
Dodingtown  Rd.  Plainfield  Township,  about  6875  lin.ft.  gravel 
on  the  Canterbury  Rd.  Sprague  Township,  about  1630  lin.ft. 
gravel  on  the  Versailles  Rd.  Vernon  Township,  about  2675 
lin.lt.  6-in.  bituminous  macadam  on  Vernon  Ave. 

Batavia,  N.  Y.— Bids  were  received  June  17  for  paving  (a) 
gellmger  Ave.,  (b)  Tracy  Ave.  as  follows:  W.  H  Ripton 
Rochester,  (a)  $7286,  (b)  $9014;  H.  W.  Roberts  Utica  (a) 
|?||g;  (b)  $£205;  Whitmore,  Rauber  &  Vicing  Rochester,  (a) 

■BrUffaloA  N-  Y.— Bids  will  be  received  until  July  2  by  Francis 
ton  St  r'  WkS"  f°r  repavin^  Potions  of  Washing- 

Cohoes,  N.  Y — Press  reports  state  that  bids  will  be  re- 
ceived until  July.  9  by  the  Board  of  Estimate  and  Appor- 
$22  000  Paving  Bowery  St.    at  an   estimated   cost  of 

fvni6^®™'  5fc  T,— Th.e  contract  for  resurfacing  Exchange  St. 
fiom  the  south  line  of  Seneca  St.  to  the  north  line  of  North 

WAl^hQ^\i^%Tsyrlitaeb&a  ^  t0  the 

„  +Herkimer,  N.  Y — The  contract  for  paving  West  Smith 
SenWARaRn|NGeBORgoesSCOa;itD$er8e3y01AVe-  & 
itemTndIrr"Sewer];-(BOrOUg:h   °f    Lronx)-(Official)  _  See 

t,  NeT",  X°rkA  N*  Y.— (Borough  of  Bronx) — Bids  were  received 
June  24  by  Douglas  Matthewson,  Borough  Pres  for  naZ- 
Fordham  Rd.  from  Webster  Ave.  to  Harlem  River  Terrace  as 
CoTssfilWn6  As5hal\Favingr»Co-'  $90'176:  J-  Leopold" 
tio'r,  \^?«°/ew&T]VLcMa,nus'i102'035;  Asphalt  Const ruc- 

Co  Scft"?!!-5'^^'  L  Scanlon  Co.  $85,230;  Barber  Asphalt 
L.O.,  $99,285,  Rafferty  Construction  Co.,  $91,035.     Noted  June 

wiii^l  Vork-'        T~ (Borough  of  Queens)  — (Official)— Bids 
S'1,e,   received    by   Maurice   E.    Connolly,    Borough  Pres 
Borough  Hall,  Long  Island  City,  until   11  a  m     Tulv  s  fn^ 

StffiTn6'  tgheadbor6ouPeahV-in^  layA  |ideValk£  ete./o'nM Hous 
f2r0%e0t\snhalht%avrn°g?lock,SSO   f°r   fu™lshln^  an<*  delivering 


Niagara  falls,  N.  Y. — Bids  will  be  received  until  July  6 
by  the  Board  of  Public  Works  for  paving  portions  of  Whitney 
Ave.,  at  an  estimated  cost  of  $32,000. 

Belleville,  N.  J. — Press  reports  state  that  the  town  will 
soon  receive  bids  for  paving  and  improving  Campbell  Ave. 

+Belleville,  JV.  J.— The  contract  for  paving  Greylock  Ave 
has  been  awarded  to  the  GLENFIELD  CONSTRUCTION  CO 
Newark.     Noted  Apr.  29.' 

Belleville,  N.  J. — Press  reports  state  that  the  town  plans 
to  pave  Howard  PI.,  Smith,  Dow  and  Heckel  St.  and  Overlook 
and  Belmont  Ave. 

Hoitoken,  N.  J. —  (Official) — Bids  were  received  for  repay- 
ing portions  of  Grand,  Adams  and  Madison  St.  as  follows: 
Henry  Waddmgton,  $1  6,228;  E.  E.  Calder,  $18,986;  Thomas 
Cavanaugh,  $15,988;  F.  Fellows  Co.,  $11,922.     Noted  June  17. 

Jersey  City,  N.  J. — William  Baker,  Inc.,  26  Cortlandt  St 
New  York,  at  $486,688,  submitted  the  lowest  bid  for  improving 
the  Newark  Turnpike.    Noted  June  3. 

re  J^rse7  £ity?  S:  J-~ The  Van  Keuren  Contracting  Co.,  at 
lb. 6%  standard  price,  submitted  the  lowest  bid  for  repaying 
a  portion- of  Montgomery  St.    Noted  June  3. 

+Millburn,  N.  J. — The  contract  for  paving  Prospect  and 
TnTi  An^n'  ?m?'  Elm  and  Maple  St.  has  been  awarded  to 
JOHN  DORER,  Irvmgton,  at  $30,000.    Noted  June  10. 

T5,  Ji'few,aroV]Vi  J — ^ids  were  received  June  17  for  repaying  (a) 
Richards  St  from  Ferry  St.  to  the  Passaic  River,  (b)  Oraton 
St.  from  Delevan  to  Elwood  Ave.,  (c)  Clifton  Ave.  from  Sec- 
ond to  Abington  Aye.  as  follows:  Continental  Public  Works 
Co.,  New  York  N.  Y.,  (a)  $6609,  (b)  $5929,  (c)  $11,797;  Ralph 
?a"^0va?m-  Newark,  (a)  $6973,  (b)  $6318,  (c)  $12,649;  North- 
5c?  Construction  Co.,  Newark,  (a)  $6939,  (b)  $6229,  (c)  $12  - 
ti  ?;«^e^J°M  £avin,?  Go-  Newark,  (a)  $6959,  (b)  $6240,  (c) 
I  I'qqk'  McMahon  Construction  Co.,  (a)  $7039,  (b)  $6170,  (c) 
1Uv.ald<;  AsP.halt  Co.,  (a)  $7224,  (b)  $6485,  (c)  $12,739; 
§otedMVCTo^0JuneC3a>   (a)  *7355"   <b>  «6428'    «=>  Wseo! 

+New  Brunswick,  N.  J. — The  contract  for  improving  St 
George  s  Ave.  has  been  awarded  to  LIDDLE  &  PFEIPFER 
Perth  Amboy,  at  $65,286.    Noted  June  10  and  24. 

81?™?**?^  7"  ^•~"/iPm^!al)— wil1  be  received  until 
8.15  p.m.,  July  2,  by  the  Borough  Council  for  laying  water 
bound  macadam  pavement  on  Sylvan  St.  from  Pierrepont  to 

Iv?  A«V,e^and  °n  Jan  Ness  Ave-  from  Lincoln  to  Park 

Ave.    F.  A.  Stedman  is  Borough  Clk. 

Summit,  KT.  J.— (Official)— Bids  will  be  received  until  8 
P-™-  Julv  6-  by  the  Common  Council  for  improving  Pine  Grove 

8  n^ee^wk«n^,1V;i,J,^r:(0fficial)77Bids  wiU  be  received  until 
8  p.m.,  July  b,  by  the  Township  Committee  for  paving  Clifton 
Terrace  from  Hudson  Blvd.  east  to  Park  Ave  Estimated 
cost,  about  $50,000.    Noted  May  20.  estimated 

+*PhiladeIphia,    Penn. — (Official) — The    contract    for  im- 
proving the  Northeast  Blvd  and    branches   from   Rhawn  St 
northward  has  been  awarded  to  the  McNICHOL  pavtnp 
CONSTRUCTION  CO.,  at  $310,000.     Noted  June  3 !  and  24 

10  r^1rSf?,«PS?l«r-(t??l0lali— Bids  wiU  be  received  until 
1U  a.m.,  July  8,  by  the  Commissioners   of  Allegheny  County 

Tf^i^Sr0?1"^8, -n"mber  of  highways  in  Allegheny  County 
Hyatt  M.  Cribbs  is  County  Controller. 

+Richmond,  Penn. — The  contract  for  paving  North  A  St 
Ohio         awarded  to  the  ANDREWS  PAVING  CO.,  Hamilton; 

innt^!1^30^011'  Del  — A  contract  for  laying  approximately 
PA  vmn%  '  ™nPaleme,n  S  has.  bten  awarded  to  the  TOPEKA 
HAVING  CO.,  INC.,  Brooklyn,  at  about  $500,000.    Noted  May  13. 

„^Fai? *Sont'  Wl  ^a-^.At  the  election  held  June  21  the  citi- 
zens of  Fairmont  District,  Marion  County  voted  in  favor  of 
suing  $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  improving  roads.    Noted  May  13  and  27. 

,  Huntington,  W.  Va.— Bids  will  be  received  until  July  20 
by  the  Commissioners  of  Cabell  County  for  constructing  about 
fsXE^grS  °f  the  °hi°  RiV6r  Rd'    °live^  &  Maupin,  Coufthouse! 

Matewan,  W.  Va.— At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $12,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  grading  and  paving  streets  wm 

Carthage,  N.  C.— At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $5000  in  bonds,  the  proceeds  of  which  will  be 
County.1"   NbUd  May0?0"      r°adS  ™  SandhU1  Township,  Moore 

Dobson,  N.  C.— An  election  will  be  held  July  20  to  vote  on 
the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of  which 
County.  "  construct  roads  in  Siloam  Township,  Surry 

17  Carterville,,  Ga.— (Official)— An  election  will  be  held  July 
17  to  vote  on  the  question  of  issuing  $15,000  in  bonds  the 
proceeds  of  which  will  be  used  for  laving  streets  W  W 
Daniel  is  City  Engr.  ■ 

Ocilla,  Ga. — An  election  will  be  held  Tuly  15  to  vote  on  the 
question  of  issuing  $50,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  roads 

Pinellas  Park,  Pla.— Bids  will  be  received  until  July  6  for 

DeHaal  i^Town  Clk*  number  of  streets  with  brick/  R.  J. 

+Tavares,  Pla.— A  contract  for  constructing  a  system  of 
roads  in  District  No .  4  has  been  awarded  to  the  CONTINENTAL 
PUBLIC  WORKS  CO.,  at  $79,023.     Noted  Dec.  14  and  Mar.  18. 

Wauchula,  Pla.— Bids  will  be  received  until  Julv  12  for 
paving  with  brick  Mam  St.  from  the  eastern  boundary  to 
Florence  Ave.  and  Fifth  Ave.  from  Orange  to  Palmetto  St. 

Laurel,  Miss — The  city  plans  to  pave  about  five  miles  of 

vs&tlT?&£S&%ti^  of  Frorit-  Ash-  Eighth  and  10th  st 
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Meridian,  Miss. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $50,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing  roads  in  Lauderdale  County  to 
connect  with  paved  streets  in  Meridian.     Noted  May  20. 

♦Baton  Rouse,  La. — A  contract  for  paving  12  miles  of 
streets  has  been  awarded  to  E.  W.  PRUTMAN,  Danville,  111., 
at  $200,000. 

Mansfield,  La. — Bids  will  be  received  until  noon,  July  6, 
by  E.  D.  Hudson,  Clk.,  for  constructing  approximately  10,130 
sq.yd.  of  street  pavement,  3500  lin.ft.  of  curb  and  260  lin.ft. 
of  storm  sewer.    E.  E.  Swope  is  City  Engr. 

Marksville,  La. — The  citizens  of  Avoyelles  parish  will  hold 
an  election  July  22  to  vote  on  the  question  of  issuing  $350,000 
in  bonds.  The  proceeds  will  be  used  to  construct  about  80 
miles  of  roads. 

Carrollton,  Ky. — An  election  will  be  held  Aug.  5  to  vote 
on  the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  roads. 

Pineville,  Ky. — All  bids  recent.'-  rec  ived  for  grading  the 
road  from  Middlesboro  to  Four  ; Ale  have  been  rejected  by 
the  Commissioners  of  Bell  County.     W.  C.  Bingham  is  Clk. 

Canal  Dover,  Ohio — Bids  will  be  received  until  July  15  by 
C.  Weaver,  City  Clk.,  for  paving  East  Third  St.  with  brick. 
The  estimated  cost  of  the  work  i;  $20,000.  George  Arnold, 
New  Philadelphia,  Ohio,  is  Engr. 

Coshoeton,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  10,  by  the  City  Audr.  for  the  sale  of  $11,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  Seventh  Ave.  from  Kenilworth  Ave.  to  Bank  St. 

Euclid,  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  12,  by  H.  S.  Dunlop,  Clk.,  for  repairing  Euclid  Rd.  and 
Chardon  Rd.  P.  A.  Pease  Engineering  Co.,  804  Marshall  Bldg., 
Cleveland,  is  Engr. 

♦  Findlay,  Ohio — The  contract  for  paving  East  Sandusky 
St.  has  been  awarded  to  HASKELL  &  BATTLES,  Painesville, 
at  $9856. 

Lakewood,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  12,  by  E.  A.  Fisher,  City  Engr.,  for  paving  Dowd 
St.  and  Norton,  French  and  Virginia  Ave.  with  brick  bitu- 
minous macadam  or  sheet  asphalt,  and  for  surfacing  old  ma- 
cadam on  Lake  Ave.  with  bituminous  concrete,  sheet  asphalt 
or  bitulithic. 

New  Albany,  Ohio — Bids  will  be  received  until  noon,  July 
15,  by  F.  M.  Heischmann,  Clk.,  for  improving  a  number  of 
streets.  Jennings,  Lawrence  &  Lindsay.  Hartman  Bldg., 
Columbus,  is  Engr. 

♦  Norwalk,  Ohio — (Official) — A  contract  for  improving  four 
miles  of  county  highway  in  Huron  County  has  been  awarded 
to  the  MODERN  CONSTRUCTION  CO.,  Fremont,  at  $37,290. 
Other  bids  were:  G.  E.  Scott,  $39,999;  Graves  &  Barrett, 
$39,880;  Riley  Pardo,  $39,499.    Noted  June  17. 

Portsmouth,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  6,  by  George  L.  Gableman,  City  Audr.,  for  the 
sale  of  $10,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  improving  a  number  of  streets. 

+Rocky  River,  Ohio —  (Official)  —  The  contract  for  con- 
structing concrete  sidewalks  on  the  North  Ridge  Rd.  has  been 
awarded  to  B.  G.  FAY,  2087  West  91st  St.  Cleveland,  at  $6831. 
Other  bids  were:  McHugh  Bros.,  $7463;  P.  H.  Peterson,  $8025; 
W.  N.  Bomfield,  $8661;  G.  B.  Sloat,  $8513;  C.  H.  Bartholomew, 
Kent,  $8392.    Noted  June  10. 

St.  Clairsville,  Ohio — (Official) — Bids  will  be  received  until 
1  p.m.,  July  5,  by  Emerson  Campbell,  Audr.  of  Belmont  County, 
for  repairing  and  resurfacing  a  portion  of  High  Ridge  Rd., 
in  Pultney,  Pease,  Colerain  and  Richland  Townships. 

West  Park,  Ohio — Bids  will  be  received  until  noon,  July 
6,  by  Fred  F.  Feuchter,  Clk.,  for  improving  Warren,  Raymond, 
Osborne,  Belden,  Lesure  and  Midland  St. 

♦Indianapolis,  Ind. — The  contract  for  grading,  graveling 
sidewalks  and  curbing  on  Sutherland  Ave.  has  been  awarded 
to  the  AMERICAN  CONSTRUCTION  CO.,  at  $7000. 

♦  New  Castle,  Ind. — The  contract  for  paving  Bundy  Ave. 
has  been  awarded  to  the  UNION  ASPHALT  CO.,  Indianapolis. 

♦Bay  City,  Mich. — Contracts  have  been  awarded  for  paving 
Lafayette,  Michigan  and  Kosciusko  St.  to  the  WILLISTON 
CONSTRUCTION  CO.,  at  $25,040;  Madison  and  John  St.  to  the 
CLEVELAND  TRINIDAD  CO.,  Cleveland,  at  $52,039  and  $4209 
respectively;  Germania  St.  to  BATESON  BROS.,  at  $12,011; 
John  St.  to  P.  RYAN,  at  $8417. 

Eaton  Rapids,  Mich. — Bonds  for  $16,000  have  been  sold, 
the  proceeds  of  which  will  be  used  for  paving  a  number  of 
streets. 

Brocton,  111. —  (Official) — The  time  for  receiving  bids  has 
been  postponed  from  June  28  until  2  p.m.,  July  12,  by  the 
Commissioners  of  Highways  of  Embarrass  Township,  Edgar 
County,  for  constructing  combination  rock  and  gravel  roads 
on  four  highways  in  Embarrass  Township.     Noted  June  17. 

♦Fvanston,  111. —  (Official) — The  contract  for  paving  Lyons 
St.  from  Ridge  to  Wesley  Ave.  has  been  awarded  to  M 
FOLEY  CO.,  at  $4814. 

Fairbury,  111. — The  City  Council  contemplates  paving  Third, 
Walnut  and  Maple  St.  with  brick,  at  an  estimated  cost  of 
$25,000.     H.  B.  Taylor  is  Mayor. 

+Lake  Forest,  111. — A  contract  for  constructing  13,400  sq.yd. 
of  asphaltic  concrete  pavement  has  been  awarded  to  H.  G. 
GOELITZ,  Oak  Park,  at  $29,661.  Other  bids  were:  Western 
Improvement  Co.,  Racine,  $30,628;  John  A.  McGarry  Co., 
Chicago,  $31,685. 

♦Milwaukee,  Wis. — Contracts  have  been  awarded  for  con- 
structing asphalt  pavements  on  25th,  15th,  18th,  and  Burnham 
St.  to  the  WHITE  CONSTRUCTION  CO.,  Marietta  and  Murray 
Ave.,  to  F.  P.  COUGHLIN;  27th  and  16th  St.  to  the  BADGER 
CONSTRUCTION  CO.  The  estimated  cost  of  the  work  is 
$92,000. 

Racine,  Wis. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  10,  by  the  Board  of  Public  "Works  for  the  im- 
provement of  17th  St.  from  Hamilton  to  Phillips  Ave.  and 
Lafayette  Ave.  from  West  Sixth  St.  to  Root  River. 

+Atlantic,  Iowa — A  contract  for  paving  24,631  sq.yd.  with 
concrete  has  been  awarded  to  P.  C.  HANSEN  &  SON,  Sioux 
City,  at  $1.14  per  sq.yd. 


+Marshalltown,  Iowa — A  contract  for  constructing  con- 
crete pavements  on  25  streets  has  been  awarded  to  THOMAS 
CAREY  &  SONS,  Clinton.    Noted  June  10. 

+Duluth,  Minn. — The  contract  for  pi  ving  Sixth  and  16th 
St.  has  been  awarded  to  AUGUST  A.  BODIN  &  SON,  at  $20,423. 

+Mankato,  Minn. — A  contract  for  paving  about  16  blocks 
in  the  business  section  has  been  awarded  to  the  WIDELL  CO. 
at  $51,786.    Noted  May  13. 

♦Beloit,  Kan. —  (Official) — A  contract  for  constructing 
pavements  has  been  awarded  to  McGUIRE  &  STANTON  CON- 
STRUCTION CO.,  Leavenworth,  at  $83,267.  Other  bids  were- 
E.  W.  Geiger  Construction  Co.,  $86,442;  Kaw  Paving  Co., 
$S7,073;  Watts  &  Amerman,  $82,400.     Noted  June  17. 

♦Wellington,  Kan. —  (Official) — The  contract  for  paving  F, 
G,  H,  Fourth  and  Second  St.  with  asphaltic  concrete  has  been 
awarded  to  the  KAW  PAVING  CO.,  Topeka,  at  $76,506.  Noted 
June  17. 

Kearney,  Neb. —  (Official) — Bids  will  be  received  until  2 
p.m.,  July  2,  by  T.  N.  Hartzell,  City  Clk.,  for  paving  Districts 
Nos.  4  and  5.     Noted  May  13. 

♦Lincoln,  Neb. — A  contract  for  constructing  asphaltic  con- 
crete pavement  in  District  No.  308  has  been  awarded  to  the 
BURKE  COCHRANE  CONSTRUCTION  CO.,  Lincoln,  at  ap- 
proximately $18,000. 

♦  Lewistown,  Mont. — The  contract  for  paving  several  streets 
in  the  Eighth  Ave.  District  has  been  awarded  to  C.  W.  JOHN- 
SON, at  $10,320. 

♦Kansas  City,  Mo. — Contracts  have  been  awarded  for  pav- 
ing Campbell  St.  from  27th  St.  south  to  the  CLEVELAND 
TRINIDAD  PAVING  CO.,  at  $4843;  Main  St.  from  40th  to  43d 
St.  and  Central  St.  from  31st  to  33rd  St.,  to  F.  P.  McCORMICK, 
at  $6107  and  $6652  respectively. 

♦Newport,  Ark. —  (Official) — The  contract  for  paving  Wal- 
nut St.  with  concrete  has  been  awarded  to  J.  R.  HOLDEN, 
Newport,  at  $8000.     Noted  June  17. 

Weatherford,  Tex. — The  citizens  of  Parker  County  will  hold 
an  election  July  31  to  vote  on  the  question  of  issuing  $60,000 
in  bonds.  Part  of  the  proceeds  will  be  used  for  the  construc- 
tion of  roads. 

Cathlamet,  Wash. — Bids  will  be  received  until  1  p.m.,  July 
6,  by  the  Board  of  County  Commissioners  for  improving  a 
portion  of  State  Road  No.  19,  beginning  at  Skamokawa.  run- 
ning eastward  a  distance  of  6%  miles. 

♦Elnta,  Wash. —  (Official) — The  contract  for  paving  Main, 
Third  and  Young  St.  has  been  awarded  to  the  WASHING- 
TON PAVING  CO.,  at  approximately  $34,880.  Other  bids  were: 
Independent  Asphalt  Paving  Co.,  $36,482;  Olympic  Paving  Co., 
$38,784;  Hougili-Hegg  &  Co.,  $39,126.    Noted  June  10. 

♦Montesano,  Wash. — The  contract  for  hardsurfacing  a  por- 
tion of  the  Elma  Rd.  has  been  awarded  to  the  WASHINGTON 
PAVING  CO.,  Tacoma,  at  $14,500.    Noted  June  17. 

♦Olympia,  Wash. — The  contract  for  constructing  7%  miles 
of  Permanent  Highway  from  Vancouver  to  La  Center  in 
Clark  County  has  been  awarded  to  the  GENERAL  CON- 
STRUCTION CO.,  Spokane,  at  $25,036.  The  only  other  bid  was 
that  of  Akeson  &  Baumquist,  Portland,  at  $25,164.  Noted 
June  17. 

+01ympia,  Wash. — The  contract  for  paving  Main  St.  has 
been  awarded  to  the  INDEPENDENT  ASPHALT  PAVING  CO., 
Seattle,  at  $10,000. 

+Seattle,  Wash. — The  contract  for  constructing  the  Red- 
mond-Issaquah  Rd.  has  been  awarded  to  the  HORROCKS  CON- 
STRUCTION CO.,  at  $55,099.    Noted  June  3. 

Astoria,  Ore. — Press  reports  state  that  the  City  Council 
plans  to  improve  Niagara  Ave.  from  Eighth  St.  to  Olney  Ave., 
at  an  estimated  cost  of  $20,000. 

♦Portland,  Ore. — The  Commissioners  of  Multnomah  County 
have  awarded  contracts  for  highway  construction  as  follows: 
Columbia  River  Highway,  26.20  miles,  Sections  A,  B  and  C, 
to  the  WARREN  CONSTRUCTION  CO.,  at  $288,163;  Section  D, 
to  the  PACIFIC  BRIDGE  CO.,  at  $155,332;  Section  E,  to  the 
BOYAJOHN-ARNOLD  CO.  and  HANS  PEDERSON,  at  $22,921. 
Sandy  Road,  12.75  miles,  Section  A  and  B,  to  the  WARREN 
CONSTRUCTION  CO.,  at  $204, S49.  Base  Line  Rd.,  8.83  miles, 
Section  A  and  B,  to  the  CLARK-HENERY  CONSTRUCTION 
CO.,  Sacramento,  at  $148,379.  Powell  Valley  Rd.,  7.62  miles,  to 
OSCAR  HUBER,  at  $121,603.  Foster  Rd.,  4.34  miles,  MONTA- 
GUE-O'REILLY CO.,  at  $94,043.  Canon  Rd.,  1.67  miles,  Section 
A,  to  the  BOYAJOHN-ARNOLD  CO,  and  HANS  PEDERSON, 
at  $16,903;  Section  B,  to  MONTAGUE-O'REILLY  CO.,  at  $22,352. 
All  bids  for  paving  the  St.  Helens  Rd.  were  rejected  as  being 
too  high.    Noted  Apr.  1  and  29. 

Bakersfield,  Calif. — Press  reports  state  that  the  Board  of 
Supervisors  of  Kern  County  will  receive  bids  until  July  7  for 
constructing  1.42  miles  of  the  Bakersfield-McKittric  Rd. 

♦Banning,  Calif. — A  contract  for  constructing  four  miles 
of  concrete  curb,  gutter  and  sidewalk  has  been  awarded  to 
M.  V.  McCOMBS,  at  approximately  $24,000. 

+Gridley,  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  paving  15  blocks  to  the  CLARK-HENERY  CON- 
STRUCTION CO.,  Sacramento,  at  $52,373. 

Hutchinson,  Kan. —  (Official) — Bids  will  soon  be  called  for 
by  the  City  Clerk  for  paving  about  five  blocks  with  vitrified 
brick. 

+Los  Angeles,  Calif. — The  contract  for  improving  Medford 
St.  from  Murchison  to  Soto  St.  has  been  awarded  to  BRYANT 
&  AUSTIN,  at  approximately  $13,132. 

Riverside,  Calif. — Shull-Tucker  Co.,  at  $8140,  was  the  low- 
est bidder  for  macadamizing  and  constructing  concrete  side- 
walks, curbs  and  gutter  on  Vine  St.  from  First  to  Seventh  St. 

Sacrament,  Calif. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  6,  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  constructing  state  highways  as  follows:  Tehama 
County,  from  Red  Bluff  to  the  northerly  boundary,  12.7  miles; 
Glenn  County,  From  Willows  to  Grapit,  9.4  miles;  Contra 
Costa  County,  from  El  Cievro  to  Eckley,  3.5  miles;  Tulare 
County,  from  Goshen  to  Visalia,  6.4  miles;  Tulare  County, 
from  westerly  boundary  to  the  tracks  of  the  Southern  Pacific 
Company. 

+  San  Bernardino,  Calif. — Contracts  have  been  awarded  for 
paving  Second  St.  to  TUTTLE  &  DEVOY,  at  $12,236,  and  I 
St    tn  the  HIGHWAY  CONSTRUCTION  CO.,  at  $15,380. 
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♦Sausalito,  Calif. — A  contract  for  constructing  4259.15  lin.ft. 
of  bituminous  brick  highway  has  been  awarded  to  CLARK 
&  HENERT,  at  $20,489.     Noted  June  17. 

♦Montreal,  Q.ue. — A  contract  for  constructing  sidewalks 
on  about  33  streets  has  been  awarded  to  the  SICILY  ASPHALT 
CO.  at  approximately  $65,000. 

Brockville,  Ont. — The  Town  Council  plans  to  lay  tarvia 
pavement  on  St.  Andrew  St.  and  Court  House,  at  a  cost  of 
$5500.     G.  H.  Bryson  is  Engr. 

Ingersoll,  Ont. — Bids  will  be  received  until  5  p.m.,  July  5, 
by  W.  R.  Smith,  Town  Clk.,  for  constructing  approximately 
7175  sq.yd.  of  vitrified  brick  pavement  on  a  concrete  base  with 
3500  lin.ft.  of  combined  curb  and  gutter. 

Orillia,  Ont. — The  Town  Council  plans  to  pave  Front  St., 
at  an  estimated  cost  of  $7500.    C.  E.  Grant  is  City  Clk. 

Pembroke,  Ont. — The  Town  Council  is  considering  the 
construction  of  pavements  on  Hincks,  Berlin  and  Murray  St., 
at  an  estimated  cost  of  $8000.    A.  J.  Fortier  is  Clk. 

♦Wallace,  Ont. — A  contract  for  constructing  71  miles  of 
roads  has  been  awarded  to  A.  R.  BROWN. 

INDUSTRIAL,  WORKS 

^Boston,  Mass. — George  W.  Harvey,  201  Devonshire  St., 
will  build  a  ten-story  manufacturing  and  office  building  at 
Chauncey  and  Bedford  St.  Clinton  J.  Warren,  804  Old  South 
Bldg.,  is  Arch. 

+Boston,  Mass. — J.  M.  &  C.  J.  BUCKLEY,  164  Federal  St., 
has  been  awarded  the  contract  for  the  construction  of  a  five- 
story,  59xl00-ft.  warehouse  for  the  Boston  Wharf  Co.,  259 
Summer  St.    M.  D.  Safford,  259  Summer  St.,  is  Arch. 

Boston,  Mass. — Bids  are  being  received  by  Stebbins  & 
Watkins,  164  Federal  St.,  Arch.,  for  the  construction  of  a 
one-  and  two-story,  65xl31-ft.  manufacturing  building  for 
W.  F.  Smith. 

Boston,  Mass. — An  eight-story,  55x80-ft.  manufacturing 
and  storage  building  will  be  constructed  for  Joseph  Segal. 
F.  A.  Norcross,  46  Cornhill,  is  Arch. 

♦Charlestown,  Mass. — Walter  S.  Glidden  has  awarded  the 
contract  for  the  construction  of  a  three-story,  47x85-ft. 
garage  to  F.  C.  ALEXANDER,  Old  South  Bldg.,  Boston,  Mass. 
The  estimated  cost  is  $25,000.  Warren  &  Gerrish,  53  State  St., 
Boston,  Mass.,  is  Arch.    Noted  June  24. 

+Chelsea,  Mass. — W.  H.  LARKIN,  91  Tudor  St.,  has  been 
awarded  the  contract  for  the  construction  of  a  two-story 
addition  to  the  factory  of  the  Revere  Rubber  Co.,  200  Devon- 
shire St.,  Boston,  Mass.    The  cost  is  estimated  at  $40,000. 

♦Dover,  Mass. — The  contract  for  the  construction  of  a  two- 
story,  44x54-ft.  garage  for  W.  H.  Baltzell,  has  been  awarded 
to  LEIGHTON  &  MITCHELL,  95  Milk  St.,  Boston,  Mass. 
Bellows  &  Aldrich,  9  Park  St.,  Boston,  Mass.,  is  Arch.  The 
estimated  cost  is  $30,000. 

Lowell,  Mass. — The  Wamesit  Power  Co.  will  build  a  two- 
story,  60x350-ft.  factory,  to  cost  about  $60,000.  It  will  be 
built  by  day  labor. 

♦Bridgeport,  Conn. — JAMES  STEWART  &  CO.,  30  Church 
St.,  New  York,  N.  Y.,  has  been  awarded  the  contract  for  the 
construction  of  11  factories  for  the  Remington  Arms-Union 
Metallic  Cartridge  Co. 

+Waterbury,  Conn. — The  Waterbury  Farrell  Foundry  & 
Machine  Co.,  465  Bank  St.,  has  awarded  the  contract  for  the 
construction  of  a  three-story,  50xl50-ft.  addition  to  its  factory 
to  the  H.  WALES  LINES  CO.,  Meriden,  Conn.  W.  E.  Griggs, 
111  West  Main  St.,  is  Arch.    Noted  June  3. 

+Waterville,  Conn. — TRACY  BROS.'  CO.,  57  Benedict  St., 
has  been  awarded  the  contract  for  the  construction  of  a 
one-  and  two-story,  40xl00-ft.  factory  for  the  Rowbottom 
Machine  Co.,  Sheffield  St.  W.  E.  Griggs,  111  West  Main  St., 
Waterbury,  Conn.,  is  Arch. 

♦Binghamton,  N.  Y. — J.  L.  LEWIS,  Wall  St.,  has  been 
awarded  the  contract  for  the  construction  of  a  two-story, 
62xl00-ft.  addition  to  the  factory  of  the  Barnes-Smith  Co. 

♦Buffalo,  N.  Y. — The  Pierce-Arrow  Motor  Car  Co.  has 
awarded  the  contract  for  the  construction  of  a  four-story, 
200x400-ft.  reinf orced-concrete  addition  to  its  plant  on  Elm- 
wood  Ave.  to  the  ABERTHAW  CONSTRUCTION  CO.,  Boston, 
Mass.    The  estimated  cost  is  $200,000. 

Buffalo,  N.  Y. — Bids  are  being  received  by  Joseph  J.  Geigard, 
Arch.,  346  Herman  St.,  for  the  construction  of  a  three-story, 
30xl50-ft.  storehouse  for  Adam  J.  Menger,  224  Washington 
Market. 

Herkimer,  N.  Y. — Bids  have  been  received  by  Carl  Hang 
&  Sons,  Arch.,  Little  Falls,  N.  Y.,  for  the  construction  of  a 
three-story,  60x90-ft.  addition  to  the  mill  of  the  Royal  Gem 
Mills.    Joseph  Reamy,  St.  Johnsville,  N.  Y.,  is  Pres. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Sperry 
Gyroscope  Co.,  126  Nassau  St.,  plans  the  construction  of  a 
ten-story  factory.  Frank  J.  Helmle,  190  Montague  St.,  is 
Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Bids  have  been 
received  by  Benjamin  Dreisler,  Arch.,  143  Remsen  St.,  for  the 
construction  of  a  two-story,  60x200-ft.  warehouse  for  Becker's 
Aniline  &  Chemical  Works,  105  Underhill  Ave.    Noted  Mar.  11. 

+New  York,  N.  Y. — (Borough  of  Manhattan) — SMITH  &  LEO, 
INC.,  103  Park  Ave.,  Borough  of  Manhattan,  has  been  awarded 
the  contract  for  the  construction  of  a  $10,000  factory  exten- 
sion for  J.  M.  Huber,  65  West  Houston  St.  (Borough  of  Man- 
hattan). Brutus  Gundlack,  185  Madison  Ave.  (Borough  of 
Manhattan),  is  Arch. 

+New  York,  Iff.  Y. — (Borough  of  Manhattan) — C.  F.  Etzel, 
165  West  18th  St.,  has  awarded  the  contract  for  the  construc- 
tion of  a  two-story,  60xl00-ft.  factory  to  KATZ  &  SCHOEN- 
HOLTZ,  165  West  18th  St.  The  estimated  cost  is  $12,000. 
Mitchell  Bernstein,  131  East  23rd  St.,  is  Arch. 

+New  York,  N.  Y. —  (Boroug-h  of  Queens) — J.  ODELL 
WH1TENACK,  231  West  18th  St.,  Borough  of  Manhattan,  has 
been  awarded  the  contract  for  the  construction  of  a  four- 
story  factory  for  Fred  Ayer,  Boston,  Mass.  H.  N.  Paradise, 
231  West  18th  St.  (Borough  of  Manhattan),  is  Arch. 

♦Syracuse,  N  .Y. — The  Merrill-Soule  Co.,  North  Franklin 
St.,  has  awarded  the  contract  for  the  construction  of  a  two- 


story,  56xl23-ft.  machine  shop  to  the  TAYLOR-HORNSBY 
CONSTRUCTION  CO.,  Post-Standard  Bldg.  The  estimated  cost 
is  $14,000. 

Butler,  N.  J. — The  Pequannock  Rubber  Co.  will  build  a 
three-story,  47xl80-ft.  and  a  one-story,  40x75-ft.  factory,  to 
cost  $50,000.  M.  &  W.  Oakley,  6  Park  Ave.,  Paterson,  N.  J., 
is  Arch.    Joseph  F.  McLean  is  Pres. 

♦Newark,  N.  J. — The  contract  has  been  awarded  to  the 
ESSEX  CONSTRUCTION  CO.,  85  Academy  St.,  for  the  con- 
struction of  a  two-story,  80x93-ft.  garage  for  Max  Mindl,  31 
Clinton  St.  The  estimated  cost  is  $12,000.  Frank  Grad,  245 
Springfield  Ave.,  is  Arch. 

Newark,  N.  J. — George  Stengel,  Western  Ave.,  will  rebuild 
his  three-story  factory.  The  estimated  cost  is  $40,000.  M.  N. 
Shoemaker,  9  Clinton  St.,  is  Arch. 

Yardville,  N.  J. — The  Chandler  Oil  Cloth  Co.  will  build  a 
$30,000  factory.  J.  Osborne  Hunt,  Inter-state  Telephone  Bldg., 
Trenton,  N.  J.,  is  Arch. 

+Allentown,  Penn. — Bayuk  Bros.  Co.  has  awarded  the  con- 
tract for  the  construction  of  a  four-story  factory  to  WILLIAM 
LINKER  &  CO. 

Croyden,  Penn. —  (Bridgewater  post  office) — Bids  are  being 
received  by  Heacock  &  Hokanson,  Arch.,  1218  Chestnut  St., 
Philadelphia,  Penn.,  for  the  construction  of  a  one-story,  40x 
250-ft.  dairy  for  Joseph  R.  Grundy,  Bristol,  Penn.  The  esti- 
mated cost  is  $35,000. 

Fleetwood,  Penn. — Wayne  M.  High,  Arch.,  11  North  Fifth 
St.,  Reading,  Penn.,  is  receiving  bids  for  the  construction  of 
a  two-story,  40x4S9-ft.  automobile  factory  for  the  Fleetwood 
Metal  Body  Works,  care  Harry  Urich.  The  estimated  cost  is 
$40,000. 

Lebanon,  Penn. — A.  S.  Kreider,  Annville,  Penn.,  contem- 
plates the  construction  of  a  three-story  factory  estimated  to 
cost  $30,000. 

♦Philadelphia,  Penn. — The  Tasty  Baking  Co.,  2335  Sedgley 
Ave.,  has  awarded  the  contract  for  the  construction  of  a 
three-story,  66x79-ft.  bakery  to  JOSEPH  F.  MYERS,  JR.,  1237 
Ridge  Ave. 

♦Philadelphia,  Penn. — -(Official) — JOHN  G.  BROWN,  With- 
erspoon  Bldg.,  has  been  awarded  the  contract  to  design  and 
build  a  plant  for  the  mining,  pumping,  screening,  washing  and 
drying  of  sand  for  the  Norcross  &  Edmunds  Sand  Co. 

Riverside,  Penn. — Bids  have  been  received  by  W.  U.  Jurty, 
Arch.,  Shamokin,  Penn.,  for  the  construction  of  a  three-story, 
50xl20-ft.  mill  for  William  F.  Taubel.  The  estimated  cost  is 
$45,000. 

Hagerstown,  Md. — Plans  have  been  completed  by  Peuckert 
&  Wunder,  Arch.,  310  Chestnut  St.,  Philadelphia,  Penn.,  for 
the  construction  of  a  one-story,  100x200-ft.  factory  for  the 
Pangborn  Corporation.  The  estimated  cost  is  $35,000.  Noted 
May  20. 

Winchester,  Va. — The  National  Fruit  &  Products  Co.,  Alex- 
andria, Va.,  plans  the  construction  of  a  $20,000  plant.  Milburn, 
Heister  &  Co.,  Union  Savings  Bank  Bldg.,  Washington,  D.  C.f 
is  Arch. 

♦Charleston,  W.  Va. — C.  W.  McNULTY,  Huntington,  W.  Va., 
has  been  awarded  the  contract  for  the  construction  of  a  six- 
story,  reinforced-concrete  factory  for  the  Woodrum  Home 
Outfitting  Co.,  to  cost  $85,000. 

New  Orleans,  La. — Bids  have  been  received  by  the  Board 
of  Commissioners  of  the  Port  of  New  Orleans,  Suite  200,  New 
Orleans  Court  Bldg.,  for  the  construction  of  a  two-story,  120x 
2000-ft.  wharf  house  and  a  150x580-ft.  warehouse  on  the 
Mississippi  River  near  Valence  St.  Ford,  Bacon  &  Davis,  921 
Canal  St..  is  Arch. 

♦Akron,  Ohio — THE  HALLER  CONSTRUCTION  CO.,  Second 
National  Bldg.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  one-story,  25x59-ft.  and  56x68-ft.  garage  for 
Dayton  A.  Doyle,  510  West  Market  St.  The  estimated  cost 
is  $14,000.    Henry  &  Murphy,  Doyle  Blk.,  is  Arch. 

Akron,  Ohio — The  Akron  Gas  Lamp  Co.  will  build  a  factory 
at  606  South  High  St.,  to  cost  $14,000. 

Barberton,  Ohio — The  Portage  Rubber  Co.  will  build  a 
factory  at  an  estimated  cost  of  $300,000. 

♦Cincinnati,  Ohio — THE  FERRO  CONCRETE  CONSTRUC- 
TION CO.,  Richmond  and  Harriet  St.,  has  been  awarded  the 
contract  for  the  construction  of  a  one-  and  two-story,  52x203- 
ft.  garage  for  the  Commercial  Auto  &  Sales  Co.,  care  Joseph 
Bering,  128  East  Eighth  St.  The  estimated  cost  is  $30,000. 
Anthony  Kunz,  Jr.,  955  West  Court  St.,  is  Arch. 

Cleveland,  Ohio — Plans  have  been  completed  by  Samuel 
Austin  &  Son  Co.,  14,230  Euclid  Ave.,  for  the  construction  of  a 
four-story,  60x320-ft.  factory,  a  foundry,  and  a  power  plant, 
at  Ivanhoe  Rd.  and  the  Nickle  Plate  R.R.,  for  the  Frantz- 
Premier  Co.,  Leader-News  Bldg. 

♦Cleveland,  Ohio — JOHN  WOIDE,  1659  East  86th  St.,  has 
been  awarded  the  contract  for  the  construction  of  a  one-story, 
70xl80-ft.  addition  to  the  factory  of  the  Allyne  Ryan  Foundry 
Co.,  Aetna  Rd.  The  Forest  City  Engineering  Co.,  512  Hippo- 
drome Bldg.,  is  Engr. 

Cleveland,  Ohio — The  Westinghouse  Electric  &  Mfg.  Co., 
1220  West  58th  St.,  will  remodel  its  plant  at  a  cost  of  $500,000. 

Cleveland,  Ohio — Bids  are  being  received  by  the  Hydraulic 
Pressed  Steel  Co.,  H.  O.  Davidson,  Ch.  Engr.,  3152  East  61st 
St.,  for  the  construction  of  a  one-story,  80x360-ft.  factory. 

♦Columbus,  Ohio — D.  Reibel  &  Sons,  Arch.,  has  awarded 
the  contract  for  the  construction  of  a  dairy  and  ice  plant  for 
the  S.  T.  Budd  Dairy  Co.,  to  WILLIAM  WATSON,  at  $52,856. 
Noted  Apr.  22  and  June  24. 

♦Dayton,  Ohio — The  contract  for  the  construction  of  a 
four-story,  65x70-ft.  packing  plant  for  the  Henry  Burkhardt 
Packing  Co.,  Huffman  and  Irwin  St.,  has  been  awarded  to 
JOSEPH  BOREN  &  SONS,  Arcade  Bldg.,  Peters,  Herman  & 
Brown,  Reibold  Bldg.,  is  Arch. 

Kokomo,  Ind. — Howard  Cole  &  Co.  plans  the  construction 
of  additions  to  its  foundry  to  cost  $75,000. 

♦  Muncie,  Ind. — The  Warner  Gear  Co.  has  awarded  the 
contract  for  the  construction  of  a  two-story  addition  to  its 
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factory  to  the  ILLINGSWORTH-SPANGLER  CO.  The  esti- 
mated cost  is  $15,000.  Cuno  Kibele,  335  Johnson  Bldg.,  is 
Arch. 

+Detroit,  Mich. — The  Atlas  Foundry  Co.  has  awarded  the 
contract  for  the  construction  of  a  S5x270-ft  factory  at -Artil- 
lery Ave.  and  the  Wabash  R.R.  to  the  WISCONSIN  BRIDGE 
CO.     W.  T.  Curtis  is  Engr. 

♦Saginaw,  Mich. — The  Saginaw  Daily  News,  307  Tuscola 
St.,  has  awarded  the  contract  for  the  construction  of  a  three- 
story.  50xll0-ft.  press  building  to  J.  S.  KERNS  &  SON,  ,207 
South  Third  St.  The  estimated  cost  is  $30,000.  Cowles  & 
Mutscheller,  1  Chase  Blk.,  is  Arch. 

Chicago.  111. — The  Bermingliam  &  Seaman  Co.,  7  South 
Dearborn  St.,  will  build  a  seven-story,  100xl50-ft  paper  mill, 
to  cost  $150;000.  Paul  Gerhardt,  64  West  Randolph  St.,  is 
Arch. 

♦Chicago,  111.— The  contract  for  the  construction  of  an 
eight-story  warehouse  for  the  Independent  Packing  Co  41st 
and  Halsted  St.,  has  been  awarded  to  the  E.  W .  SPROUL  CO., 
1120  West  35th  St.  S.  S.  Joy,  1118  West  35th  St.,  is  Arch. 
Noted  Jan.  14. 

+Wausan,  Wis.— FRED  W.  KRAUSE  has  been  awarded  the 
contract  for  the  construction  of  a  three-story  106xl20-ft. 
packing  plant  for  the  Farmers'  Cooperative  Packing  Co.  Jrl. 
C Gardner?  140  South  Dearborn  St.,  Chicago,  111.,  is  Arch. 
Noted  Feb.  4. 

♦Jennings,  Mo.— The  National  Oil  Cloth  Co.  has  awarded 
the  contract  for  the  construction  of  a  one-story,  163xd47-tt. 
factory   tothe   McCORMICK-COOMBS    CONSTRUCTION  CO 
Columbia  Bldg.,  St.  Louis.    Klipstein  &  Rathmann,  Chemical 
Bldg.,  St.  Louis,  is  Arch. 

Kansas  City,  Mo.— The  Southwest  News  Co.  win  build  a 
four-story  50xl33-ft.  reinforced-concrete  building  at .410  East 
Ninth  St.f  to  cost  $75,000.  Smith,  Rea  &  Lovitt,  602  Finance 
Bldg.,  is  Arch. 

St.  Louis,  Bio.— O.  R.  S.  Traber,  Fullerton  Bldg.,  Arch  is 
receiving  bids  for  the  construction  of  a  four-story,  4Sx96-ft. 
factory  for  Vivianno  Bros.,  1022  North  Seventh  St. 

Tacoma,  Wash.— The  Sperry  Flour  Co.  will  build  an  addi- 
tion to  its  plant  at  a  cost  of  $65,000  J.  D.  Armstrong  is  Local 
Mgr     Bullard  &  Hill,  Provident  Bldg.,  is  Arch. 

San  Fernando,  Calif.— (Official)— Bids  have  been  received 
by  M  Grassley,  Consolidated  Realty  Bldg.,  for  the  construction 
of  a  $20,000  lemon-packing  plant  for  the  San  Fernando  Lemon 
Association.  H.  A.  Hamm,  100  North  Daisy  Ave.,  La  Manda, 
Calif.,  is  Arch. 

FEDERAL  GOVERNMENT  WORK 

Post  Office — Mt.  Vernon,  N.  T. — Bids  were  received  June  25 
for  the  construction  of  a  post  office  at  Mt.  Vernon,  (a)  using 
limestone  for  all  stonework,  except  where  granite  is  specified 

(b)  using  sandstone,  except  where  granite  is  spec.fied  c) 
;,"  „„  marble  except  where  granite  is  specified,  as  follows. 
J  S  Vogers Voorestown,  N.  J.,  (a)  $98,999 .  (b)  $102,700,  c 
$116  300;  Westchester  Engineering  Co.,  White  Plains,  (a) 
?96 500  (b)  $106  000,  (c)  $113,900;  Dawson  &  Archer  New 
Ynrk  fa  S99  245  (b)  $103,670,  (c)  $112,075;  John  G.  Unkefer 
I  Co  (Mhierva;  Ohio,  (a)  '$98  600  (b)  $106  274,  (c)  }116  «00; 
Geo.  ge  T.  Kelle'y,  Yonkers  (a)  $96,588  (b),*1^508/^0^*^^" 
60S;  William  J.  Morgan,  Mt    Vernon,  (a)  $99,450    (b)  $99,000, 

(c)  $112,800;  John  Lowry,  Jr.,  New  York,  (a)  $106,265  (b) 
$110  775,  (c)  $123,865;  Thomas  J.  Waters,  New  York,  (a)  $110,- 
000,  (b)  $115;000  (c)  $125,000;  William  H.  Egan  New  York, 
(a)  $99  740,  (b)  $106,300,  (c)  $127,700;  Joseph  di  Benedetto, 
New  York  (a)  $87,737,  (b)  $95,737,  (c)  $105,737;  Aroldo  Bar- 
baresi  New  York,  (a)  $106  500,  (b)  $107,000,  (c)  $119,900 ;  John 
T  Brady  &  Co  ,  New  York,  (a)  $94,510,  (b)  $97,510,  (c)  $110,510. 
Noted  May  27. 

j.pin,.iltiii  •  New    York,    N.    Y. — The    contract    has  been 

awfrdeTto  C.  F  MENTZ1NGER  SONS,  Brooklyn  at  $32,119, 
for  Installing  a  new  plumbing  system  in  the  U.  S.  post  office 
and  court  house.    Noted  May  13  and  June  10. 

4-Cnnst  Guard  Station — Oswego,  N.  Y. — The  contract  has 
bee£CawardGedaVo  R.M  BARNETT  .Oswego,  at  $10  750  for 
constructing  a  coast  guard  station.    Noted  June  3  and  24. 

★Repair  to  Pier— Erie,  Penn.— The  T.  A  Gillespie  Co., 
Pittsburgh,  was  low  bidder  at  $30,248,  for  making  repairs  to 
north  pier,   Erie.     Noted  May  27. 

Immigration  Station— Baltimore,  Md.— Bids  will  be  received 
until  3pm  ,  Aug.  16,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Washington,  D. C,  for  constructing  one  four-story,  one  three- 
story  and  two  two-story  buildings. 

★Road  Work— Washington,  D.  C— Bids  were  received  June 
22  bv  the  Department  of  Agriculture  for  the  construction  of 
an  experimental  road  on  the  Russel  Rd.,  Alexandria  County, 
Virgil  ia,  as  follows:  William  P.  McDonald  Construction  Co., 
New  York,  N.  Y.,  $1S,362;  L.  M.  Johnson,  Arlington  Va., 
$20  925;  G.  B.  Mullen  Construction  Co.,  Washington,  D.  C, 
$is!574.'    Noted  June  10. 

Fuel-Oil  Tank— Key  West,  Fla.— Bids  will  be  received  until 
11  am  Julv  17,  by  H?  R.  Stanford,  Ch.  of  Bureau,  Yards  and 
Docks  Navy  Dept.,  Washington,  D.  C,  for  constructing  a 
50  000-gal.  steel  fuel-oil  storage  tank  at  the  naval  station. 

'Levee  Work— Vicksburg,  Miss.— Bids  will  be  received  until 
11  am  July  12,  by  the  officer  of  the  Third  Mississippi  River 
District,  for  levee  work  consisting  of  1,415,000  cu.yd. 

+Post  Office— New  Albany,  Ind.— The  contract  for  the  con- 
struction of  a  post  office  at  New  Albany  has  been  awarded  to 
R  P.  FARNSWORTH  &  CO.,  Owensboro,  Ky,  at  $67,675. 
Noted  Apr.  S  and  May  20. 

♦Post  Office— La  Salle,  111.— The  contract  has  been  awarded 
to  CHARLES  W.  GINDELE,  Chicago,  at  $67,000,  for  construct- 
ing the  U.  S.  post  office.    Noted  Apr.  22  and  June  3. 

Post  Office — Ft.  Atkinson,  Wis.— Bids  will  be  received  until 
3  rfm  Aug  2  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dipt.,  Washington,  D.  C,  for  constructing  complete 
the  U  S.  post  office  at  Ft.  Atkinson. 

♦Post  Office— Chillicothe,  Mo.— The  contract  for  the  con- 
struction of  a  post  office  at  Chillicothe  has  been  awarded  to 
W.  H.  FISSELL  &  CO.,  New  York,  N.  Y.,  at  $87,700.  .Noted 
Apr.  22  and  June  10. 


Post  Office — Cuero,  Tex. — Bids  were  received  June  21  by 
the  Acting  Supervising  Architect,  Treasury  Dept.,  Washington, 
D  C  for  the  construction  of  a  post  office  at  Cuero,  (a)  lime- 
stone (b)  sandstone,  as  follows:  Texas  Construction  Co.,  San 
Antonio  (a)  $52,500,  (b)  $55,300;  Richardson  Engineering  & 
Construction  Co.,  Bainbridge,  Ga.,  (a)  $53,470,  (b)  $54,470; 
George  A.  Shaul,  Seneca,  Kan.,  (a)  $53,510;  R  P  Farnsworth 
&  Co.,  Owensboro,  Ky.,  (a)  $56,470,  (b)  $59,000;  Algernon 
Blair,  Montgomery,  Ala.,  (a)  $57,286;  Charles  Fuess  &  Son, 
Cuero,  (a)  $57,S00,  (b)  $61,200;  Potters  Lumber  Co.,  East- 
Liverpool,  Ohio,  (a)  $58,200,  (b)  $60,800;  Thomas  W  Cissel, 
Wooster  Ohio,  (a)  $58,500,  (b)  $61,000;  J.  F.  McKnight,  Hal- 
lettsville,  (a)  $63,500.     Noted  May  13. 

+Post  Office — Long  View,  Tex. — The  contract  for  the  con- 
struction of  a  post  office  at  Long  View  has  been  awarded  to 
V.  E.  TAYLOR,  Ennis,  at  $36,250.    Noted  Apr.  29  and  June  10. 

Reclamation  Service — Provo,  Utah— Bids  will  be  received 
until  2  p.m.,  July  15,  at  the  U.  S.  Engineer  Office,  Provo  for 
constructing  about  50,000  cu.yd.  of  canal  excavation,  8000 
cu.vd.  of  rolled  embankment,  3000  cu.yd.  of  excavation  for 
structures,  950  cu.yd.  of  reinforced  concrete  and  52o,000  sq.tt. 
of  canal  lining.  Morris  Bien  is  Act.  Dir.  Specifications  are 
on  file  with  "Engineering  News." 

Repairing  Wharfs— Portland,  Ore.— Bids  will  be  received 
until  11  a.m.,  July  12,  at  the  U.  S.  Engineer  Office,  Couch  Bldg., 
Portland,  for  enlarging  and  repairing  wharfs  and  tramways 
and  extending  the  north  and  south  jetties  at  the  mouth  of  the 
Sinslaw  River. 

Barges — Portland,  Ore. — Bids  will  be  received  until  11  a.m., 
July  15,  at  the  U.  S.  Engineer  Office,  Second  District,  Portland, 
for  constructing  two  wooden  fuel  barges. 

Addition  to  Building— Salem,  Ore.— Bids  will  be  received 
until  2  p.m.,  July  21,  by  Cato  Sells,  Comr  of  Indian  Affairs, 
Washington,  D.  C,  for  constructing  an  addition  to  the  brick 
assembly  hall  at  the  Salem  School. 

Buildings— Guantanamo,  Cuba— Bids  will  be  received  until 
11  a.m.,  July  31,.  by  H.  B.  Stanford,  Ch,,  Bureau  Yards  and 
Docks,  Washington,  D.  C,  for  constructing  six  buildings  at 
the  naval  station,  Guantanamo.    Noted  Apr.  8. 

Locomotives— Panama— Bids  will  be  received  until  10:30 
am,  Aug.  16,  bv  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt,,  Panama 
Canal  Washington,  D.  C,  for  furnishing  12  electric  towing 
locomotives  for  the  canal  locks.    Noted  June  17. 

Miscellaneous  Supplies— Panama— Bids  will  be  received 
until  10:30  a.m.,  July  9,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies 

Steel  Doors— Panama— Bids  will  be  received  until  10:30 
am  lulv  13  bv  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt.,  Panama 
Canal  Washington,  D.  C,  for  furnishing  steel  doors  and 
erecting  them  It  Pier  No.  7  at  Cristobal  and  shed  on  Pier 
18  at  Balboa  . 

Structural  Steel— Panama— Bids  will  be  received  until  10:30 
am  July  12,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt.,  Panama 
Canal  Washington,  D.  C,  for  furnishing  and  erecting  struc- 
tural steel  and  accessory  parts  for  shed  on  pier  No.  7,  Atlantic 
Terminal,  Panama  Canal. 

MISCELLANEOUS 
Fire  Station— Springfield,  Mass.— Bids  will  be  received  by 
the  CUV  Clerk  until  noon,  July  12,  for  the  construction  of  a 
fire  station  on  Winchester  Sq  Specifications  may  be  ob- 
tained from  B.  Hammett  Seaburg,  Arch.,  21  Besse  Place, 
Springfield. 

+Dam— Felts  Mills,  N.  Y.— (Official)— The  general  contract 
ffirranstruotine  a  gravity  section  concrete  dam  at  t  el ts  Mills, 
has  been  awarded  to  the  STEWART  ENGINEERING  CORPOR- 
ATION 17  Battery  PI.,  New  York.  This  dam  impounds  the  wa- 
ters of  the  Black  River,  generating  power  to  operate  the  pulp 
and  paper  mill  of  the  Taggart  Paper  Co. 

Subwav— New  York,  N.  Y.—  (Borough  of  Bronx)— The 
United  States  Government  has  consented  to  the  construe  ion 
of  the  proposed  rapid  transit  bridge  over  the  Bionx  River 
at  Westchester  Ave.  This  bridge  is  to  carry  the  tracks 
of  the  Pefham  Bay  Park  branch  of  the  Lexington  Ave. 
subway  which,  at  this  point  runs  on  an  elevated  structure 
The  Plans  call  for  a  permanent  bridge  with  a  clearance  of 
61  ft  above  mean  high  water.  The  Engineers  of  the  Public 
Service  Commission  for  the  First  District  are  preparing  plans. 

Lumber,  Grits  and   Sand— New  York,  N.  Y.— (Borough  of 
BronxT— (Official)— Bids  will  be  received  by  Douglas  Mathew- 
son  Borough  Pres.,  Municipal  Bldg.,  177th  St  and  Third  Ave 
fo?' furnishing  and  delivering  long  leaf  yellow  pine,  spruce 
and  chestnut  posts  and  grits  and  wash  sand. 

Dredging— New  York,  N.  Y.— (Borough  of  Brooklyn)  — 
(Official*— Bids  will  be  received  by  R  A.  C.  Smith  Comr.. 
Docks  and  Ferries,  Pier  A.,  Battery  PL,  Borough  of  Man- 
hattan, until  noon  July  12,  for  dredging  in  Mill  Basin, 
Jamaica  Bay.  / _ 

Subway— New  York,  N.  Y.— (Borough  of  Brooklyn)  —  (Offi- 
cial)—Bids  will  be  received  by  the  Public  Service  Commission, 
154  Nassau  St  ,  until  12:15  p.m.,  July  20,  for  the  construction 
of  Section  No  1  of  Route  No.  49,  a  part  of  the  Culver  Rapid 
Transit  R.R.  This  is  a  three-track  elevated  railroad  which 
will  connect  the  Fourth  Ave.  subway  through  38th  St  and 
Gravensend  Ave.,  with  Coney  Island.  Section  No.  1  extends 
from  a  point  in  37th  St.,  246  ft.  southeast  of  Tenth  Ave.  under 
private 'property  and  •  intersecting  streets  to  Grayesend  Ave 
and  over  Gravesend  Ave.  to  a  point  about  525  ft.  south  of 
Bay  Parkway  (22nd  Ave.)  produced. 

♦  Subway-  New  York,  N.  Y.—  (Borough  of  Brooklyn)— 
(Official)— The  contract  for  constructing  a  part  of  Route  z 9, 
Section  1,  beginning  at  a  point  under  Eastern  Paikway 
about  192  ft.  west  of  the  westerly  building  line  of  Nostrand 
Ave.,  curving  thence  southerly  under  Eastern  Pai  kway  and 
private  property  into  Nostrand  Ave.  to  a  point  about  220  ft. 
south  of  the  southerly  building  line  o -Church  Ave.  has been 
awarded  to  NEWMAN  &  CAREY,  215  Montague  St.  (Borough 
of  Brooklyn),  at  $2,073,303.    Noted  June  24. 

Lumber  and  Piles-New  York,  N  ^  -(Borough  of  Man- 
hattan)—(Official)— Bids  will  be  received  by  R.  W  C.  bmitn, 
Comr.  Docks  and  Ferries.  Pier  A,  Battery  PI.,  until  noon,  July 
12,  for  furnishing  and  delivering  lumber  and  piles, 
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Dredging — New  York,  N.  Y — (Borough  of  Manhattan)  — 
(Official) — The  following  are  the  bids  received  by  R.  A.  C. 
Smith,  Comr.  Docks  and  Ferries,  for  dredging  for  the  River- 
side Park  improvement,  West  87th  to  West  93rd  St.,  North 
River:  H.  DuBois,  17  State  St.,  13c.  per  cu.yd.;  J.  A.  Seely, 
ISc. ;  Morris  &  Cummings,  21c.    Noted  June  17. 

+Track  Materials — New  York,  N.  Y.—  (Borough  of  Man- 
hattan)—  (Official) — The  following  awards  have  been  made  by 
the  Public  Service  Commission,  154  Nassau  St.,  Borough  of 
Manhattan,  for  furnishing  track  materials:  For  open  hearth 
rails,  including  main  rails  and  guard  rails,  BETHLEHEM 
STEEL,  PRODUCTS  CO.,  at  $78,949;  for  rolled  manganese  rails, 
including  standard  and  short  lengths  also  the  drilling  or 
punching  of  bond  and  separate  holes,  MANGANESE  STEEL, 
RAIL,  CO.,  at  16,337;  for  track  rail  spliced  bars,  RAIL  JOINT 
CO.,  at  $11,474;  for  anti  creepers,  including  those  for  guarded 
rails  and  those  for  unguarded  rails,  the  CREEPCHECK  CO., 
at  $2571;  for  cut  track  spikes,  LACKAWANNA  STEEL  CO., 
at  $3326;  for  furnishing  ties  and  timber,  J.  H.  BURTON  & 
CO.,  at  $134,804;  for  furnishing  bolts  and  nuts,  AMERICAN 
IRON  &  STEEL  MFG.  CO.,  at  $20,675;  for  malleable  iron 
castings,  under  which  classification  are  included  guard  rail 
braces,  main  rail  braces  and  washers,  FORAN  FOUNDRY  & 
MFG.  CO.,  $5251;  for  tie  plates  under  Type  A,  LACKAWANNA 
STEEL  CO.,  at  $14,190;  for  tie  plates  under  Classification  D, 
RAMAPO  IRON  WORKS,  $1600,  also  for  tie  plates  under 
Classification  W  and  X,  at  $164;  for  hand  rails,  VULCAN  RAIL 
&  CONSTRUCTION  CO.,  at  $15,606;  for  special  work,  the 
RAMAPO  IRON  WORKS,  at  $19,740.  Noted  May  27  and  June  24. 

Motor  Fire  Apparatus — New  York,  N.  Y. — (Borough  of 
Manhattan) — (Official) — Bids  will  be  received  by  Robert  Adam- 
son,  Fire  Comr.,  until  10:30  a.m.,  July  7,  for  furnishing  and 
delivering  24  motor-driven  hose  wagons,  under  three  separate 
contracts,  each  contract  providing  for  eight.  Bids  will  also 
te  opened  at  that  time  for  furnishing  12  forty-gal.  chemical 
tanks  and  12  chemical  hose  reels. 

Special  Motor  Apparatus — New  York,  N.  Y.- — (Borough  of 
Manhattan)  —  (Official) — Bids  will  be  received  by  Marcus  M. 
Marks,  Municipal  Bldg.,  until  2  p.m.,  July  9,  for  furnishing 
and  delivering  one  four-ton  auto  truck  body,  crane,  bucket, 
etc.,  for  cleaning  catch  basins;  one  four-ton  auto  chassis  with 
power  take  off;  one  superstructure,  including  body,  crane, 
bucket,  shafts,  gears,  etc.,  from  plans  "A";  one  superstructure 
according  to  plan  "B."  Plans  are  on  file  with  the  Auditor, 
Room  2141  Municipal  Bldg. 

Supplies — New  York,  N.  Y. — (Borough  of  Manhattan) — 
(Official) — Bids  will  be  received  at  Room  1230,  Municipal 
Bldg.,  until  noon,  July  7,  for  furnishing  and  delivering  lime, 
cement,  sand,  rock,  fire  clay  and  fire  brick  to  the  Department 
of  Bridges,  Docks  and  Ferries,  Public  Charities,  Water  Supply, 
Gas  and  Electricity  and  Fire  Department. 

Lumber — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — Bids  will  be  received  at  Room  1230,  Municipal  Bldg., 
until  noon,  July  7,  for  furnishing  and  delivering  lumber  to 
Bellevue  and  Allied  Hospitals,  Department  of  Bridges,  Fire 
Department,  Department  of  Public  Charities  and  Department 
or  Water  Supply,  Gas  and  Electricity. 

Screen  Work — New  York,  N.  Y. —  (Borough  of  Richmond)  — 
(Official) — The  following-  are  the  bids  received  by  the  Depart- 
ment of  Charities  for  furnishing  and  installing  certain  screen 
work  on  the  windows  and  balconies  of  various  buildings  of 
the  Sea  View  Hospitals.  Protector  Ventilating  Co.,  $12,967; 
W.  H.  Jameanau  Co.,  $14,375;  Watson  Mfg.  Co.,  $18,759; 
Theriault  Mfg.  Co.,  946  Flatbush  Ave.,  Brooklyn,  $12,939; 
S.  Rorbuck  Co.,  13,941.    Noted  May  13  and  27,  and  June  17. 

Flood  Protection — Olean,  N.  Y. — The  taxpayers  of  the  city 
have  voted  to  issue  $150,000  in  bonds  for  flood  abatement. 
Noted  June  10. 

Park  Improvements — Caldwell,  N.  J. — The  Essex  County 
Park  Commission  plans  to  spend  $50,000  in  improving  Grover 
Cleveland  Park. 

Stable — Jersey  City,  N.  J. — The  city  plans  to  construct  a 
three-story  stable  on  Cornelison  Ave.  at  an  estimated  cost  of 
$50,000. 

Park  Bonds — Jersey  City,  N.  J. — Bids  will  be  received  until 
3  p.m.,  July  8,  by  the  Board  of  Chosen  Freeholders  of  Hudson 
County  for  $300,000  of  Hudson  County  park  bonds.  Walter 
O'Mara  is  Clk. 

Fire  Alarm  System — New  Kensington,  Penn. — Bids  will  be 
received  by  W.  G.  Goerman,  Chn.  Fire  Com.,  until  8  p.m., 
July  6,  for  furnishing  and  installing  a  fire  alarm  system. 

Terminal — Spartanburg,  S.  C. — According  to  press  reports 
the  Southern  Ry.  Co.  will  build  a  freight  terminal  consist- 
ing of  separate  inbound  and  out  bound  warehouses  with 
ample  team  track  facilities,  to  cost  about  $100,000. 

•fSheds — Jacksonville,  Fla. — The  contract  for  constructing 
structural  steel  sheds,  also  roofing  and  siding  on  the  municipal 
piers,  has  been  awarded  to  the  CHESAPEAKE  IRON  WORKS, 
Baltimore,  at  $33,160  and  $24,738  respectively.  F.  W.  Bruce 
is  Ch.  Engr.,  Port  Comn.    Noted  June  3. 

Drainage — St.  Augustine,  Fla. — Press  reports  state  that  the 
County  Commissioners  have  sold  bonds  for  improving  the 
Elkton  drainage  system. 

Wharf — New  Decatur,  Ala. — It  is  reported  that  the  City 
Council  has  purchased  a  site  at  Bank  St.  along  the  Tennessee 
River  and  plans  the  construction  of  a  wharf. 

Wharf — Tuscaloosa,  Ala. — The  City  Commission  is  con- 
sidering the  construction  of  a  wharf  at  a  cost  of  $25,000. 

Levee — Senatobia,  Miss. — Bids  will  be  received  by  J.  A. 
Wooten,  Clk.,  County  Supervisors,  until  July  5  for  the  con- 
struction of  a  levee. 

+Levee  Work — New  Orleans,  La. — The  State  Board  of  Com- 
missioners has  awarded  the  following  contracts  to  D.  B. 
HEARIN  &  SON. ;  Scott  Levee,  210,000  cu.yd.  at  11.22c.  per 
cu.yd.;  Magnolia  Levee,  157,000  cu.yd.  at  9.4c;  the  Whitney 
Levee,  110,700  cu.yd.  at  9.4c;  Jack  Strange  Levee,  84,000  cu.yd. 
at  8.98c. 

*+Cranes  and  Elevator — New  Orleans,  La. — The  contract 
for  furnishing  the  electrical  cranes  for  the  cotton  warehouses, 
has  been  awarded  to  the  PAWLING  &  HARNISCHFEGER 
CO.,  Milwaukee,  Wis.,  at  about  $65,800.  Ford,  Bacon  &  Davis, 
New  Orleans,  is  Engr.    Noted  May  27. 


Lumber  and  Piling — New  Orleans,  La.-  -Bids  will  be  re- 
ceived by  Ernest  M.  Loeb,  Pres.  Bd.  of  Comrs.,  New  Orleans, 
until  2  p.m.,  July  14,  for  furnishing  creosoted  piling,  creosoted 
lumber,  and  creosoted  sheet  piling,  required  for  the  con- 
struction of  Julia  Street  Wharf.  Specifications  may  be  ob- 
tained of  J.  Devereux  O'Reilly,  Engr.,  200  New  Orleans  Court 
Bldg.,  New  Orleans. 

Drainage — Westlake,  La. — Bids  will  be  received  by  W.  H. 
Managan,  Pres.,  Sulphur  Drainage  District  No.  2,  until  July  7, 
for  constructing  15  miles  of  open  ditches.  F.  Shutts  &  Son, 
Lake  Charles,  is  Engr. 

Docks — Memphis,  Tenn. — The  Memphis  Terminal  Corpora- 
tion is  considering  the  construction  of  docks  along  the  river 
front. 

Drainage — Selmer,  Tenn. — Bids  will  be  received  by  the 
Board  of  Directors,  Big  Snake  Creek  Drainage  District,  until 
July  9,  for  drainage  work,  requiring  about  253,844  cu.yd.  of 
earth  excavation.    J.  C.  Houston,  Selmer,  is  Atty. 

Motor  Fire  Apparatus — Bellaire,  Ohio — The  voters  passed  a 
$16,500  bond  issue  for  the  purchase  of  one  triple  combination 
fire  automobile,  one  combination  motor  fire  truck,  and  one 
motor  tractor. 

Motor  Fire  Apparatus — Cleveland,  Ohio — The  city  plans  to 
spend  $450,000  for  motorizing  and  improving  the  fire  depart- 
ment.   Alfred  A.  Benesch,  304  City  Hall,  is  the  Safety  Dir. 

Swimming  Pool — Cleveland,  Ohio — Plans  have  been  pre- 
pared by  Walker  &  Weeks,  Archs.,  1900  Euclid  Ave.,  for  the 
construction  of  a  swimming  pool  for  the  Y.  W.  C.  A.,  at  Pros- 
pect Ave.  and  East  ISth  St.    The  estimated  cost  is  $15,000. 

Diteh — Shelby,  Ohio — Bids  will  be  received  until  July  6 
by  George  P.  Staley,  County  Audr.,  for  the  purchase  of  $24,200 
in  ditch  bonds. 

+C'oke  Ovens — Toledo,  Ohio — The  contract  for  constructing 
coke  ovens  for  the  Toledo  Furnace  Co.  has  been  awarded 
to  the  H.  KOPPERS  CO.,  Pittsburgh,  Penn. 

+Ditch — Anderson,  Ind. — The  contract  for  constructing 
Peters  Ditch,  etc.,  has  been  awarded  to  DANIELS  &  TYST, 
Anderson,  at  $30,125.  William  F.  McVaugh  is  Drainage  Comr. 
Noted  May  13. 

Ditch — Belvidere,  111. — The  Commissioners  of  Coon  Creek 
Drainage  District  have  completed  plans  for  improving  Coon 
Creek  at  a  cost  of  about  $78,000.  A.  L.  Webster,  Wheaton,  is 
Engr. 

Waterway — Springfield,  111. — Edward  F.  Dunne,  Governor, 
has  signed  the  bill  which  provides  for  the  construction  of  an 
eight-ft.  channel  connecting  the  Chicago  drainage  canal  with 
the  Illinois  River,  thereby  creating  a  direct  water  route  be- 
tween the  great  lakes  and  the  Gulf  of  Mexico  through  the 
Mississippi  River.    Noted  Mar.  4. 

Dam — Duluth,  Minn. — Bids  will  be  received  by  the  County 
Commissioners  until  July  6  for  constructing  a  "dam  at  Ver- 
million Falls. 

+Ditches — Fairmont,  Minn. — The  contracts  have  been 
awarded  by  the  County  Commissioners  for  constructing  Ditch 
No.  46  to  the  CEYLON  CEMENT  TILE  CO.,  Ceylon,  at  $10,990, 
and  Ditch  No.  27,  to  JOEL  BRAHY,  Sherburn,  at  $6595.  H.  C. 
Nolte  is  County  Audr. 

Ditches — Roseau,  Minn. — Bids  will  be  called  sometime  in 
August  by  the  State  Drainage  Commission,  for  constructing 
Judicial  Ditches  Nos.  61  and  62.  The  work  requires  the  dig- 
ging of  about  300  miles  of  ditches  in  Roseau  County,  which 
includes  4,000,000  yd.  of  excavation.  The  estimated  cost  is 
$490,000.    George  A.  Ralph,  St.  Paul,  Minn.,  is  Engr. 

Conduit — Kansas  City,  Mo. — The  City  Council  has  granted 
permission  to  the  Western  Union  Telegraph  Co.  to  lay  under 
the  surface  of  the  downtown  streets,  a  pneumatic  tube  service 
and  ducts  for  carrying  low  tensions  wires. 

Wharves  and  Docks — Beaumont,  Tex.  —  The  Wharf  and 
Dock  Commission  has  instructed  Hugh  M.  Harding,  Engr., 
52  Vanderbilt  Ave.,  New  York,  N.  Y.,  to  prepare  working  plans 
for  the  first  wharf  and  terminal  improvements,  which  includes 
the  raising  of  the  present  wharf  and  the  building  of  another 
unit  of  500  ft.,  the  construction  of  an  800-ft.  shed  and  the  in- 
stallation of  several  loading  and  unloading  cranes  and  other 
machinery.    The  estimated  cost  is  $109,000.    Noted  Apr.  22. 

Drainage — Robstown,  Tex. — At  an  election  held  on  June  17 
a  drainage  district,  comprising  the  town  of  Robstown  and  the 
outlying  lands,  was  created  and  $150,000  bonds  voted  for  the 
purpose  of  constructing  a  drainage  system. 

Drainage — Texas  City,  Tex. — The  City  Commission  will 
soon  call  an  election  to  vote  on  the  question  of  issuing  about 
$200,000  bonds  for  the  construction  of  an  underground  drain- 
age system.    John  W.  Maxcy,  Houston,  is  Engr. 

Drainage — Dexter,  N.  M. — The  construction  of  a  drainage 
system  near  here  to  embrace  20,000  acres  of  land  will  be 
started  about  Aug.  1,  if  war  is  not  declared  by  the  United 
States  against  Germany.  This  provision  is  contained  in  the 
option  of  the  Dickey  Tile  Co.  for  the  purchase  of  the  $250,000 
bond  issue  for  the  proposed  work. 

Fire  Equipment — Phcenix,  Ariz. — Bids  will  be  received  by 
Robert  A.-  Craig,  City  Mgr.,  until  4  p.m.,  July  6,  for  install- 
ing a  fire  alarm  system  and  furnishing  a  motor  driven  fire 
engine. 

+Ditches,  Drainage — Everett,  Wash. — The  contract  for 
constructing  drainage  ditches  in  Drainage  District  No.  4, 
between  Snohomish  and  Monroe,  has  been  awarded  by  the 
County  Commissioners  to  GEORGE  P.  WRIGHT,  Tacoma.  at 
$33,829.    H.  P.  Niles  is  Engr.  of  the  Dist. 

Dock  and  Warehouse — Seattle.  Wash. — The  Harbor  Island 
Dock  &  Terminal  Co.,  White  Bldg.,  will  erect  a  dock  and 
warehouse  on  Harbor  Island,  to  cost  about  $500,000.  Among 
those  interested  are  O.  D.  Fisher,  Fisher  Flouring  Mills  Co., 
and  the  Schwager-Nettleton  Mill  Co.,  both  with  offices  in  the 
White  Bldg. 

Sprinkler  System — Seattle,  Wash. — The  following  are  ths 
bids  received  by  C.  E.  Remsberg,  Secy.,  Port  of  Seattle  for 
installing  a  fire  protection  system  in  the  storage  warehouse 
at  Smith's  Cove:  Fire  Protection  &  Equipment  Co.,  Seattle, 
$12,180;  Automatic  Sprinkler  Co.,  Seattle,  $13,140;  Pacific  Fire 
Extinguisher  Co.,  Seattle,  $13,452;  Rockwood  Sprinkler  Co., 
Seattle,  $13,371.    Noted  June  10. 
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Dock  and  Warehouse — Portland,  Ore. — Plans  are  being  pre- 
pared by  Emil  Schacht  &  Son,  Arch.,  Portland,  for  the  con- 
struction of  a  dock  and  warehouse  on  the  Willamette  River, 
for  Albert  Bros.,  Portland.    The  estimated  cost  is  $20,000. 

+  Oil  Reservoir — Los  Angeles,  Calif. — The  contract  for  con- 
structing a  concrete  oil  reservoir  at  Point  Fermin  for  the 
General  Petroleum  Co.  has  been  awarded  to  LEONARDT  & 
PECK,  Hellman  Bldg.    Los  Angeles,  at  about  $60,000. 

Levees — Sacramento,  Calif. — The  West  Side  Co.,  will  spend 
$150,000  in  the  reconstruction  of  levees  from  Knights  Landing 
to  Colusa.    J.  H.  Ralston  and  E.  L.  Low  are  Dirs. 

+Ferry  Aprons — San  Francisco,  Calif. — The  Board  of  State 
Harbor  Commissioners  has  awarded  a  contract  for  the  con- 
struction of  side  aprons  for  ferry  slips  6,  7  and  8,  to  the 
HEALY-TIBBITTS  CONSTRUCTION  CO.,  at  $13,000. 

+Piles — San  Francisco,  Calif. — The  contract  for  furnish- 
ing the  State  Harbor  Commission  with  creosoted  piles  has 
been  awarded  to  J.  M.  COLEMAN,  at  $15,605.    Noted  June  24. 

Bath  House,  Etc. — Santa  Monica,  Calif. — Charles  F.  Gordon, 
Arch.,  Los  Angeles  Investment  Bldg.,  Los  Angeles,  has  been 
commissioned  to  prepare  plans  for  a  two-story  bath-house 
for  W.  J.  Stadleman.  There  will  also  be  a  bridge  about  60 
ft.  long  to  connect  the  roof  with  the  bluff  adjoining.  The 
estimated  cost  is  $25,000. 

Flume — Weaverville.  Calif. — The  Corona  de  Ore  Mining  Co. 
will  construct  a  flume  2%  miles  long  at  a  cost  of  about  $25,- 
000. 

Levee — Yuba  City,  Calif. — The  county  plans  to  spend  $50,000 
on  levee  construction. 

Dam — Beaverton,  Ont. — G.  Veale  &  Co.  plans  to  construct 
a  dam. 

BUILDINGS 

Other  items  relative  to  Building  Construction  teill  be  found  under  the  following  hecuU 
trigs:  "Industrial  Works:"  "Federal Government  Work"  and  "Miscellaneous  " 

+Augusta,  Maine — The  contract  for  the  construction  of  a 
one-storv,  54xl27-ft.  building  for  St.  Augustine  Church,  has 
been  awarded  to  JOHN  FRANK  CYR,  Waterville,  Maine.  T. 
G.  O'Connell,  IS  Boylston  St.,  Boston,  Mass.,  is  Arch.  The 
estimated  cost  is  $50,000.    Noted  May  13. 

♦Burlington,  Vt. — The  Rutland  R.R.  and  the  Central  Ver- 
mont R.R.  have  awarded  the  contract  for  the  construction  of 
a  two-story  union  station  to  the  W.  SHETON  SWALLOW  CO., 
105  West  40th  St.,  New  York,  N.  Y. 

Boston,  Mass. — The  First  Universalist  Church  will  build  a 
one-story  Church  to  cost  $50,000.  Rev.  H.  D.  Maxwell,  10 
Grand  View  Ave.,  is  pastor. 

+Boston,  Mass. — The  contract  for  the  construction  of  a 
business  block  at  725  Atlantic  Ave.  for  Daniel  P.  Collins  has 
been  awarded  to  NATHAN  HURWITZ,  23  Wolcott  St.  The 
estimated  cost  is  $50,000.  A.  J.  Carpenter,  Jr.,  39  Dunreath 
St.,  is  Arch. 

+Lawrence,  Mass. — John  Flanagan,  Supt.  of  Pub.  Bldgs., 
City  Hall  Annex,  has  awarded  the  contract  for  the  construc- 
tion of  a  four-story,  86x217-ft.  school  to  A.  D.  SHUFELT,  54 

Phillips  St. 

Maiden,  Mass. — Newhall  &  Blevins,  Arch.,  has  plans  pre- 
pared for  the  construction  of  a  $40,000  addition  to  the  public 
library  on  Park  St. 

+  Milton,  Mass.— BIGELOW  &  HARRIMAN,  127  Federal  St., 
Boston,  Mass.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story  building  at  Milton  Academy.  George 
F.  Sgepard,  14  Kilby  St.,  Boston,  Mass.,  is  Arch. 

Waltham,  Mass. — St.  Charles  Congregation  will  build  a 
one-story,  65xl50-ft.  church,  at  an  estimated  cost  of  $85,000. 
Rev.  Peter  J.  Walsh  is  pastor.  James  F.  Monaghan,  Room  401, 
79  Milk  St.,  Boston,  Mass.,  is  Arch. 

Waltham,  Mass. — John  J.  Johnson,  16  Morse  St.,  Boston, 
Mass.,  will  build  a  two-story,  65xl25-ft.  theater  and  store 
building  by  day  work.  The  estimated  cost  is  $45,000.  F.  A. 
Norcross,  46  Cornhill,  Boston,  Mass.,  is  Arch. 

Worcester,  Mass. — A  four-story  lodge  will  be  constructed 
for  the  Worcester  Aerie  of  Eagles,  to  cost  about  $75,000. 
Thomas  Wiseman  is  Chn.  of  Bldg.  Com.  F.  M.  Conlson, 
Walker  Bldg.,  is  Arch. 

Albany,  N.  Y. — Merrick  &  Pember,  Arch.,  51  State  St.,  is 
preparing  plans  for  the  construction  of  an  eight-  or  ten-story 
apartment  house  at  Washington  Ave.  and  Swan  St.  The 
estimated  cost  is  $150,000. 

Albany,  N.  Y. — Plans  are  being  prepared  by  Marcus  T. 
Reynolds,  Arch.,  100  State  St.,  for  the  construction  of  a  six- 
story  office  building  at  124  State  St.  for  the  Municipal  Gas  Co., 
112  State  St.  The  estimated  cost  is  $600,000.  N.  F.  Brady  is 
Pres. 

♦Buffalo,  N.  Y. — W.  J.  WIERZBOWSKI,  1427  Broadway, 
Buffalo,  has  been  awarded  the  contract  for  the  construction 
of  a  three-story  parochial  school  on  Sycamore  and  Mills  St. 
for  the  Church  of  the  Transfiguration.  Estimated  cost,  $60,000. 
W.  H.  Zawadski  is  Arch. 

♦Buffalo,  N.  Y. — The  general  contract  for  the  construction 
of  a  two-story,  lOOxlOO-ft.  reinf orced-concrete  store  building 
at  300  Delaware  Ave.,  for  Harlow  C.  Curtiss,  Erie  County 
Bank  Bldg.,  has  been  awarded  to  the  EASTERN  CONCRETE 
STEEL  CO.,  Morgan  Bldg.    Estimated  cost,  $70,000. 

♦  Kntonah,  N.  Y. — The  contract  for  the  construction  of  a 
two-story  sanatorium  for  W.  Fahnestock,  2  Wall  St.,  New 
York,  has  been  awarded  to  STEVENSON  &  CAMERON,  INC., 
37  West  25th  St.,  New  York.     The  estimated  cost  is  $45,000. 

+New  Hartford,  N.  Y. — PIUS  KERNER  &  SONS,  Utica,  has 
been  awarded  the  contract  for  the  construction  of  a  four-story 
building  for  St.  Elizabeth's  Hospital,  Genesee  St.  The  esti- 
mated cost  is  $200,000.    Noted  Dec.  10. 

New  York,  N.  Y. —  (Borough  of  Bronx) — The  New  York 
Central  R.R.  contemplates  the  construction  of  a  station  at 
Park  Ave.  and  Spencer  PI.  from  146th  to  149th  St.  The 
estimated  cost  is  $3,000,000.    G.  W.  Kittredge  is  Ch.  Engr. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Plans  are  being 
prepared  by  M.  L.  Emery  and  H.  G.  Emery,  68  Bible  House, 
for  the  construction  of  an  asylum  at  Kingsbridge  Rd„  Grand 
Blvd.,  Creston  Ave.  and  193rd  St.  for  the  Society  for  Relief 
of  Destitute  Blind,  896  Amsterdam  Ave. 


New  York,  IV.  Y. — (Borough  of  Brooklyn) — Lord  &  Hewlett, 
Arch.,  345  Fifth  Ave.,  New  York,  is  preparing  plans  for  the 
construction  of  additions  and  alterations  to  the  Brooklyn 
Hospital,  at  De  Kalk  Ave.  and  Raymond  St. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Schwartz  & 
Gross,  Arch.,  347  Fifth  Ave.,  is  preparing  preliminary  plans 
for  the  construction  of  a  13-story  apartment  house  at  Park 
Ave.  and  81st  St.  for  Edgar  A.  Levy,  505  Fifth  Ave.  The  esti- 
mated cost  is  $500,000.    Noted  May  6. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  by  C.  B.  J.  Snyder,  Supt.,  Dept.  of 
Education,  Park  Ave.  and  59th  St.,  until  3  p.m.,  July  12,  for 
the  general  construction  of  Public  School  No.  3  at  Grove  and 
Hudson  St. 

New  York,  Iff.  Y.- — (Borough  of  Manhattan) — Bernhard 
Feifer,  109  East  Slst  St.,  has  purchased  a  site  at  111  East  81st 
St.  upon  which  he  will  construct  a  nine-story  apartment  house. 

New  York,  N.  Y. — -(Borough  of  Manhattan) — Plans  are  be- 
ing prepared  by  Warren  &  Wetmore,  Arch.,  16  East  47th  St., 
for  the  construction  of  an  apartment  house  on  Park  Ave. 
from  55th  to  56th  St.  The  estimated  cost  is  $1,600,000.  Fuller- 
ton-Weaver  Realty  Co.,  30  East  42nd  St.,  is  interested. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  George 
Backer  Realty  Co.  recently  purchased  a  site  at  Madison  Ave. 
and  29th  St.  upon  which  they  will  construct  a  commercial 
building.    The  estimated  cost  is  $900,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  are 
being  prepared  by  Emory  Roth,  Arch.,  405  Lexington  Ave., 
for  the  construction  of  an  apartment  house  at  568  Park  Ave. 
for  Bing  &  Bing,  119  West  40th  St.  The  estimated  cost  is 
$400,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — -Plans  have 
been  prepared  by  William  H.  Birkmire,  Arch.,  1133  Broadway, 
for  the  construction  of  a  sixteen-story  store  and  loft  building 
at  53  West  23rd  St.  upc  the  site  of  the  Eden  Musee.  The 
estimated  cost  is  $400,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  are  be- 
ing prepared  by  Cross  &  Cross,  Arch.,  10  East  47th  St.,  for  the 
construction  of  a  six-storv  store  and  apartment  building  at 
414  Madison  Ave.,  near  48th  St.,  for  David  Dows.  The  esti- 
mated cost  is  $100,000. 

+New  York,  N.  Y. —  (Borough  of  Queens) — The  contract 
for  the  construction  of  a  one-story  bank  building  on  the 
Queensboro  Bridge  Plaza,  between  Jackson  and  Hunter  Ave. 
for  the  Bank  of  Long  Island,  359  Fulton  St.,  Jamaica,  has 
been  awarded  to  JOHN  H.  DEEVES  &  BRO.,  103  Park  Ave., 
New  York. 

♦Orchard  Park,  N.  Y. — -(Official) — Bids  will  be  received 
until  July  7  by  Robert  North,  Arch.,  Prudential  Bldg.,  Buffalo, 
for  the  construction  of  a  two-story  school.  The  estimated 
cost  is  $50,000.    Noted  May  13  and  June  24. 

Port  Chester,  N.  Y.- — Bids  will  be  received  about  July  8 
for  the  construction  of  a  three-story  high  school  on  Irving 
Ave.  Hewitt  &  Bottomley,  597  Fifth  Ave.,  New  York,  is  Arch. 
The  estimated  cost  is  $120,000.     Noted  May  13. 

Rochester,  N.  Y. — Eldridge,  Comes  &  Kauzor,  Arch.,  316 
Cutler  Bldg.,  is  preparing  plans  for  the  construction  of  a 
building  at  Lexington  Ave.  and  Finch  St.  for  the  Holy  Rosary 
Church.    Estimated  cost,  $60,000.    Arthur  H.  Hughes  is  Pastor. 

Rochester,  N.  Y. — Plans  are  being  prepared  by  Foster  & 
Gade,  Arch.,  Sibley  Bldg.,  for  the  construction  of  a  two-story 
auditorium  on  University  Ave.  for  the  University  of  Rochester. 
The  estimated  cost  is  $150,000.    Rush  Rhees  is  Pres. 

+Rochester,  N.  Y. — R.  T.  FORD  CO.,  200  South  Ave., 
Rochester,  has  been  awarded  the  general  contract  for  the 
construction  of  School  No.  14  at  Scio  St.  near  University  Ave. 
The  estimated  cost  is  $214,000.  J.  S.  Mullan  is  Secy.,  Bd.  of 
Education.    Noted  June  3. 

♦Rochester,  Iff.  Y. — The  contract  for  the  construction  of  an 
administration  building  and  gymnasium  for  the  Jewish  Orphan 
Asylum  on  Genesee  St.  has  been  awarded  to  JOHN  LUTHER 
&  SONS,  176  North  St.,  Rochester.    Estimated  cost,  $45,000. 

Scotia,  N.  Y. — The  Trustees  of  the  town  of  Glenville,  Dis- 
trict No  2,  contemplate  the  construction  of  a  school.  Esti- 
mated cost,  $60,000.    W.  F.  Gates,  141  Mohawk  St.,  is  Chn. 

Yonkers,  N.  Y. — Bids  will  soon  be  received  by  the  Masonic 
Guild,  F.  and  A.  M.,  for  the  construction  of  a  four-story 
Masonic  Temple  on  Guion  St.  and  South  Broadway.  The 
estimated  cost  is  $70,000.  Beersman  &  Vollmer  and  Evart 
Tracy,  244  Fifth  Ave.,  New  York,  are  Assoc.  Archs.  Noted 
June  24. 

♦Arlington,  N.  J. — The  general  contract  for  the  construc- 
tion of  a  three-story  parochial  school  with  two  wings,  at 
Midland  Ave.  and  Chestnut  St.,  for  St.  Stephens  Congregation, 
has  been  awarded  to  ROBERT  W.  PATRICK,  100  Montclair 
Ave.,   Newark.     Estimated   cost,   $70,000.     Noted   May  6. 

Bavonne,  N.  J. — The  Jersey  City  Construction  Co.,  75  Mont- 
gomery St.,  Jersey  City,  at  $40,000,  submitted  the  lowest  bid 
for  the  construction  of  the  Hudson  County  Parental  Home. 
Noted  Mar.  18  and  May  27. 

Hoboken,  N.  J. — Plans  are  being  prepared  by  Briscoe  & 
Fagan,  Arch.,  95  River  St.,  for  the  construction  of  a  three- 
story  addition  and  alterations  to  School  No.  8,  Jefferson  and 
Seventh  St.    Estimated  cost,  $60,000.    Noted  June  17. 

Jersey  City,  N.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  of  Hudson  County,  Court  House,  until 
July  28  for  the  construction  of  a  jail  at  Newark  Ave.  and 
Willow  Court.     Noted  Dec.  17  and  Mar.  IS. 

Jersey  City,  N.  J. — The  Board  of  Education  plans  to  con- 
struct Public  School  No.  4.  Estimated  cost,  $90,000.  John 
Rowland,  100  Sip  Ave.,  is  Arch,  and  Fred  Ege,  City  Hall,  is 
Clk.,  Bd.  of  Education. 

Morristown,  N.  J. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  library  for  the  Morristown  Library 
and  Lyceum  Association.  The  estimated  cost  is  $50,000. 
Henry  C.  Pitney,  6  Washington  St.,  is  Chn.  of  Bldg.  Com. 

Newark,  N.  J. — E.  M.  Waldron,  Inc.,  84  South  Sixth  St.,  at 
$65,153,  was  the  lowest  bidder  on  the  general  contract  for 
the  construction  of  an  administration  building  on  Clifton 
Ave.    Noted  May  6  and  June  3. 
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Newark,  N.  J. — The  Newark  Building  &  Construction  Co. 
has  purchased  a  site  at  Spruce  and  Charlton  St.  The  company 
plans  to  construct  a  five-story  store  and  apartment  building 
to  cost  about  $50,000. 

Passaic,  N.  J. — Preliminary  plans  have  been  prepared  for 
the  construction  of  a  three-story  building  on  Lafayette  Ave. 
for  the  Passaic  General  Hospital.  The  estimated  cost  is 
$100,000.    W.  L.  Lyall  is  Chn.  of  Bldg.  Com. 

Paterson,  N.  J. — The  Board  of  Education  plans  to  construct 
an  addition  and  remodel  Public  School  No.  10.  The  estimated 
cost  is  $125,000.  James  F.  Dunphy,  City  Hall,  is  Clk.  and  Fred 
Wentworth,  140  Market  St.,  is  Arch.     Noted  Oct.  1. 

Skillman,  N.  J. — Plans  have  been  prepared  for  the  con- 
struction of  a  service  building  and  two  cottages  for  the  State 
Village  for  Epileptics.  The  estimated  cost  is  $75,000.  George 
S.  Drew,  Trenton,  is  State  Arch. 

+West  New  York,  N.  J. — (Official) — The  contract  for  the 
construction  of  a  school  at  Broadway  and  ISth  St.  has  been 
awarded  to  FREDERICK  HEARTER,  Hudson  Ave.  and  22nd 
St.,  at  $110,435.  Other  bids  were:  T.  F.  Ayling,  205  16th  St., 
$113,311;  Jersey  City  Construction  Co.,  75  Montgomery  St., 
Jersey  Citv,  $110,450;  G.  T.  Kelly,  Yonkers,  N.  Y.,  $112,607; 
De  Knipe  Construction  Co.,  West  Hoboken,  $111,250.  Noted 
Apr.  15  and  June  17. 

+Blairsville,  Penn. — The  Board  of  Education  has  awarded 
the  general  contract  for  the  construction  of  a  two-story, 
77xl33-ft.,  brick  high  school  to  KRATT  &  AGNEW,  Lorain, 
Ohio,  at  $60,000. 

Clearfield,  Penn. — The  School  Board  has  commissioned 
Harrington  &  Howard,  Arch.,  Dubois,  to  prepare  plans  for 
the  construction  of  a  two-story,  125xl65-ft.  high  school.  The 
cost  is  estimated  at  $75,000.    Noted  Apr.  29. 

+Dickson  City,  Penn. — The  general  contract  for  the  con- 
struction of  a  ly^-storv,  47x96-ft.  church  for  the  congregation 
of  St.  Thomas  Apostle  "has  been  awarded  to  BEILMAN  &  SON, 
Scranton.    The  estimated  cost  is  $60,000. 

Hershey,  Penn. — Plans  are  being  prepared  by  C.  E.  Urban, 
Arch.,  Woolworth  Bldg.,  for  the  construction  of  a  two-story 
brick  and  stone  theater  for  M.  S.  Hershey.  The  estimated 
cost  is  $50,000. 

Philadelphia,  Penn. — Frederick  Webber,  Arch.  Engr.,  Mor- 
ris Bldg.,  is  preparing  plans  for  the  construction  of  a  10-story, 
100xl20-ft.  reinforced-concrete  and  brick  building  with  one 
wing  at  Ninth  and  Sansom  St.  for  the  Wetherill  Estate.  The 
estimated  cost  is  $200,000.    Noted  June  24. 


+Philadelphia,  Penn. — JOHN  A.  FISHER,  3621  North  Fifth 
St.,  Philadelphia,  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story,  reinforced-concrete  and  brick  school 
at  Hutchinson  St.    The  estimated  cost  is  $40,000. 

Philadelphia,  Penn. — Plans  are  being  prepared  for  the 
construction  of  a  school  at  Second,  Pike  and  Sanger  St.  in  the 
35th  Ward.    The  estimated  cost  is  $80,000. 

Philadelphia,  Penn. — F.  W.  Van  Loon,  Denckla  Bldg.,  at 
$86,641,  submitted  the  lowest  bid  for  the  construction  of  a 
one-  and  two-story  brick  and  concrete  recreation  building  at 
Price  and  McMahon  St.  for  the  city.  Philip  H.  Johnson,  Land 
Title  Bldg.,  is  Arch. 

Philadelphia,  Penn. — H.  H.  Weymeyer,  Philadelphia,  at 
$122,863,  was  the  lowest  bidder  for  the  construction  of  a 
three-story  police  and  fire  station  at  22nd  St.  and  Hunting 
Park  Ave.    Noted  Apr.  22. 

Philadelphia,  Penn. — Bids  are  being  received  by  the  Prop- 
erty Committee  of  the  Board  of  Education  for  the  construction 
of  a  three-story  school  at  Lime  Kiln  Pike  and  65th  Ave.,  East 
Germantown.    Estimated  cost,  $350,000.    Noted  June  24. 

Pittsburgh,  Penn. — Plans  are  being  prepared  by  E.  B.  Lee, 
Arch.,  Pittsburgh  Savings  Bank  Bldg.,  for  the  construction  of 
a  10-  or  12-story  brick  and  steel  store  and  loft  building  at 
Smithfield  St.  and  Seventh  Ave.  for  the  Henry  W.  Oliver 
Estate.    The  estimated  cost  is  $300,000. 

+Youngwood,  Penn. — The  Board  of  Education  has  awarded 
the  general  contract  for  the  construction  of  a  high  school  to 
WALTER  &  JONES,  Scottdale.  The  estimated  cost  is  $50,000. 
A.  Brown  is  Secy,  of  Bd. 

+Baltimore,  Md. — The  Board  of  Awards  has  awarded  the 
contract  for  the  construction  of  a  school  at  Jefferson  and 
Caroline  St.  to  the  D.  M.  ANDREW  CONTRACTING  CO.,  600 
Equitable  Bldg.,  Baltimore,  at  $87,000. 

Hagerstown,  Md. — H.  E.  Yessler,  Arch.,  has  prepared  plans 
for  the  construction  of  an  eight-story  hotel  on  West  Franklin 
St.  for  the  Maryland  Real  Estate  Co. 

+Washington,  D.  C. — The  MELTON  CONSTRUCTION  CO., 
1012  H  St.,  N.  W.,  has  been  awarded  the  contract  for  the 
construction  of  an  apartment  house  at  16th  and  I  St.,  N.  W. 
The  estimated  cost  is  $200,000.    Noted  May  20. 

Washington,  D.  C. — Kennedy  Bros.,  1334  H  St.,  N.  W., 
contemplates  the  construction  of  a  concrete  house  at  16th  St. 
and  Crescent  PI.,  N.  W.    The  estimated  cost  is  $600,000. 


STATE  HIGHWAY,  WASHINGTON 


+Bids  were  received  May  24  by  William  R.  Roy,  State 
Highway  Corar.,  Olympia,  Wash.,  for  the  construction  of  a 
portion  of  the  Sunset  Highway  from  Rocklyn  to  Creston, 
from:  (A)  Burnett  Construction  Co.,  Seattle;  (B)  West  Coast 
Construction  Co.,  Seattle;  (C)  Clifton  Applegate,  Spokane;  (D) 
Quigg  Construction   Co.,  Seattle;    (E)   Carlson  Chindahl  Co., 


Spokane;  (F)  Spokane  Feed  &  Fuel  Co.,  Spokane;  (G)  MOHR 
CONSTRUCTION  CO.,  Waterville  (awarded  contract);  (H) 
Porter  &  Conley  and  Edward  Wren,  Kalama;  (I)  Mitchell 
Bros.,  Spokane;  (J)  Sloane  Bros.,  Seattle;  (K)  G.  L.  Strickler, 
Davenport;  (LV  General  Construction  Co.,  Spokane.  The  item 
bids  were  as  follows: 


92,530  cu.yd.  common  excavation  

25,900  cu.yd.  solid  rock  excavation  

3  acres  dealing  

14  cu.yd.  riprap,  hand  placed  

102  cu.yd.  rubble  masonry  

35.5  cu.yd.  concrete,  Class  1  

2750  lb.  steel  reinforcing  bars  in  place  

168  lin.ft.  12-in.  plain  concrete  pipe  in  place  

004  lin.ft.  18-in.  plain  concrete  pipe  in  place  

Loose  rock  excavation,  per  cu.yd  

Overhaul  on  material  excavated,  per  cu.yd.  each  100  ft.. 

Slope  wall,  per  cu.yd  

Concrete,  Class  2,  per  cu.yd  

Guard  rails  in  place,  including  spikes  and  bolts,  per 

lin.ft  r  

Timber  and  plank  in  place  per  M  ft.  b.m  

6-in.  porous  tile  drains  in  place,  per  lin.ft  

8-in.  porous  tile  drains  in  place,  per  lin.ft  

18-in.  reinforced-concrete  pipe  in  place,  per  lin.ft  

24-in.  reinforced  concrete  pipe  in  place,  per  lin.ft  

30-in.  reinforced  concrete  pipe  in  place,  per  lin.ft  

12-in.  vitrified  tile  pipe  in  place,  per  lin.ft  

18-in.  vitrified  tile  pipe  in  place,  per  lin.ft  

24-in.  vitrified  tile  pipe  in  place,  per  lin.ft  
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20 

1 

50 

1 

00 

0 

70 

0 

80 

0 

90 

0 

80 

1 

20 

0 

95 

0.85 

2 

00 

2 

00 

1 

85 

2 

25 

1 

60 

1. 

41 

1 

05 

1 

40 

1. 

45 

2 

25 

1 

35 

1.32 

0 

75 

0 

75 

0 

49 

0 

65 

0 

55 

0 

80 

0 

45 

0 

45 

0 

60 

0 

40 

0 

55 

0.37 

0 

03 

0 

03 

0 

02 

0 

025 

0 

02 

0 

015 

0 

025 

0 

02 

0 

015 

0 

02 

0 

01 

0.02 

5 

00 

6 

00 

4 

00 

6 

00 

3 

00 

3 

50 

2 

75 

6 

00 

4. 

00 

2 

50 

2 

50 

2.00 

12 

00 

12 

00 

14 

50 

12 

00 

11 

00 

12. 

50 

9 

50 

18 

00 

13. 

50 

14. 

00 

11 

00 

11.00 

0 

35 

0. 

50 

0. 

45 

0 

25 

0 

40 

0 

10 

0 

20 

0 

25 

0. 

25 

0. 

50 

0 

40 

0.25 

25 

00 

40. 

00 

35 

00 

30 

00 

35 

00 

35 

00 

30 

00 

22 

00 

35. 

00 

30 

00 

30 

00 

33.00 

0 

20 

0 

80 

0 

40 

0 

60 

0 

20 

0 

20 

0 

35 

0 

15 

0. 

25 

0 

45 

0 

25 

0.18 

0 

40 

0 

90 

0 

50 

0 

80 

0 

30 

0 

30 

0 

60 

0 

26 

0. 

40 

0 

55 

0 

35 

0.29 

2 

50 

4 

00 

2 

25 

2. 

50 

1 

95 

1 

83 

1 

05 

1. 

72 

1. 

45 

3. 

25 

2 

10 

1.60 

3 

50 

6. 

00 

3 

00 

4. 

00 

2 

75 

2. 

83 

2. 

25 

2 

58 

2. 

15 

4. 

00 

3 

25 

2.30 

5. 

00 

9. 

00 

4. 

00 

5 

50 

4. 

30 

4. 

50 

2 

75 

4. 

25 

3. 

25 

5. 

50 

3 

75 

3.14 

1. 

00 

1. 

50 

1. 

50 

1. 

50 

0 

65 

0. 

55 

0, 

90 

0. 

50 

0. 

60- 

1. 

20 

0. 

95 

0.48 

1 

75 

3 

00 

2. 

00 

2. 

25 

1 

20 

0. 

95 

1. 

80 

1, 

00 

1. 

25 

2. 

25 

1. 

25 

1.05 

2 

75 

5 

00 

2 

50 

4. 

00 

1. 

90 

1. 

55 

2 

50 

2 

00 

2. 

00 

3. 

25 

2. 

10 

1.75 

Extended  totals  $54,342  $55,684  $57,268  $50,356  $48,636  $56,860  $41,479  $58,965  $53,442  $44,298  $54,519  $48,214 


CALIFORNIA  STATE  HIGHWAYS 

Bids  were  received  May  24  by  the  California  State  High- 
way Commission,  Sacramento,  for  the  construction  of  Divi- 
sion VI,  Route  10,  Section  A,  Kings  County,  and  Division  VII, 
Route  4,  Section  A,  Los  Angeles  County,  parts  of  the  State 
Highway,  from:  (A)  Bent  Bros.,  Los  Angeles;  (B)  Taylor 
&  Berliner,  Los  Angeles;  (C)  George  S.  Benson  &  Sons,  Los 
Angeles;  (D)  John  D.  Marsh,  Bakersfield;   (E)  W.  A.  Dontan- 


Kings  Countv,  Div.  VI 
Route  10,  Sect.  A. 

25,000  cu.yd.  ordinary 
excavation  

5000  cu.yd.  borrow  ex- 
cavation   

530  lin.ft.  12-in,  corru- 
gated pipe  

488  lin.ft.  18-in.  corru- 
gated pipe  

60  lin.ft.  24-in.  corru- 
gated pipe  

30  lin.ft.  30-in.  corru- 
gated pipe  

200  cu.yd.  concrete.  Class 
B  culverts  and  monu- 
ments   

8760  cu.yd.  concrete 
pavement,  Class  B  

1170 lin.ft.  guard  rail.... 

54  monuments,  hauling 
and  setting  

Extended  totals  


A 

B 

C 

D 

E 

F 

$0.84 

$0 

60 

$0.65 

$0 

60 

$0 

60 

$0.50 

1.35 

0. 

70 

0.80 

0. 

60 

0. 

75 

0.70 

0.65 

0. 

50 

0.75 

0 

80 

0. 

50 

0  35 

0.75 

0 

60 

0.80 

1 

00 

0 

60 

0.60 

0.95 

0. 

70 

0.90 

1 

20 

0 

75 

0.85 

1.50 

1. 

00 

1.00 

1. 

40 

1. 

00 

100 

20.00 

10. 

00- 

10.00 

20. 

00 

11. 

00 

10.00 

4.15 

4. 

00 

3.00 

3 

20 

3 

75 

2.90 

0.50 

0. 

50 

0.60 

0. 

50 

0 

40 

0.50 

1.00 

1. 

00 

2.00 

1. 

00 

1 

00 

0.50 

!69,555 

$56,809 

$50,212 

$51,697 

$54,955 

$51,262 

ville,  Paso  Robles;  (F)  Engineer's  Estimate;  (G)  Leigh  Garn- 
sey,  Los  Angeles;  (H)  George  Weigand,  Lamanda  Park;  (I) 
Homer  R.  Kennedy  and  Frank  Williams,  Los  Angeles;  (J) 
White  &  Gaskill,  Long  Beach.  The  state  will  furnish  pipe 
railing  for  culverts,  reinforcing  steel,  corrugated  iron  pipe, 
Portland  cement  and  sand  and  coarse  aggregate  for  con- 
crete at  a  cost  of  $43,088  and  $13,750  respectively,  for  the  two 
highways.    The  item  bids  were  as  follows: 


Los  Angeles  County, Div 
VII,  Route  4,  Sect.  A. 
12,200   cu.yd.  ordinary 


102  lin.ft.  18-in.  corru- 
gated pipe  

74  lin.ft.  24-in.  corru- 
gated pipe  

10  lin.ft.  36-in.  corru- 
gated pipe  

95  cu.yd.  concrete,  Class 
B  culverts  and  monu- 


4120     cu.yd.  concrete 
pavement,  Class  B . . . . 

1756  lin.ft.  guard  rail  

73  monuments,  hauling 
and  setting  


D 

E 

F 

G 

H 

I 

J 

$0 

60 

$0 

56 

$0 

40 

$0.50 

$0 

60 

$0 

40 

$0.55 

$0 

80 

$0 

60 

$0 

45 

$0.50 

$0. 

75 

SO 

50 

$0.75 

1. 

00 

0 

70 

0 

60 

0.75 

0. 

75 

0 

75 

0.75 

1 

20 

1 

00 

0 

90 

1.00 

1. 

00 

1. 

00 

1.00 

20. 

00 

9 

50 

12. 

50 

15.00 

13. 

00 

10. 

00 

14.00 

3 

65 

3. 

71 

4. 

00 

4.70 

3. 

50 

3. 

49 

4.25 

0. 

60 

0. 

40 

0. 

40 

0.50 

0. 

60 

0. 

40 

0.50 

1 

00 

1. 

00 

0 

50 

1.00 

1. 

50 

1. 

00 

1.00 

Extended  totals  $25,552  $23,918  $26,893  $27,956  $24,2S0  $21,101  $26,643 
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_  .       „    „     t^oo^v,  t  Mn»h<,   «17  r         tj  w    will  concrete  court  house  to  H.  J.  CARR  &  CO.,  Atlanta.  The 

Washington,  D.  C.— Joseph  J.  Moebs    817  G  St    N   W ,  will  estimated  cost  is  $50,000.    A.  Blair,  Macon,  is  Arch, 
construct  a  seven-story  reinf orced-concrete  and  brick  apart-  ' 

ment  house  at  18th  and  I  St.,  N.  W.    Estimated  cost,  $60,000.  Brndentown,  Fla. — Plans  are  being  prepared  by  J.  D.  Goin, 

+Washineton    D.  C. — The  contract  for  the  construction  of  Cumiiiings  Bldg.,  for  the  construction  of  a  four-story,  100x168- 

a  four-story    75x75-ft    brick  apartment  house  at  19th  St.  and  ft.  store  and  hotel  building.     Estimated  cost,  $45,000.     G.  E. 

Mintwood  PI.,  N.  W.,  has  been  awarded  to  J.  E.  FOX,  37  R  Blumenauer  is  Constr.  Engr. 

St.,  N.  E.  Estimated  cost,  $55,000.  New  Smyrna,  Fla. — At  a  recent  election  the  citizens  voted 
Cl-irksburtr  W.  Va. — Plans  have  been  prepared  for  the  in  favor  of  the  question  of  issuing  $42,000  in  bonds,  the  pro- 
construction  of  a  four-story  building  at  Water  and  Mechanic  ceeds  of  which  will  be  used  for  the  construction  of  a  two- 
St.  to  replace  the  Kessler  Hospital.  The  estimated  cost  is  story  school.  A.  -E.  Lewis,  Real  Estate  Bldg.,  Miami,  is  Arch. 
$75,000.  Noted  June  24.  Palmetto,  Fla. — An  election  will  be  held  July  10  to  vote 
*p-irkersbure  W.  Va. — The  general  contract  for  the  con-  on  the  question  of  issuing  $50,000  in  bonds.  The  proceeds 
^trvTction  of  alterations  to  the  Wood  County  Bank  at  Fifth  will  be  used  for  the  construction  of  a  school.  C.  E.  Haley 
and  Market  St.  has  been  awarded  to  H.  H.  VOUGHT  &  CO.,  is  Chn.  of  School  Bd. 

70  East  45th  St.,  New  York.     Estimated  cost,  $40,000.     Den-  Titusville,  Flsr. — The  Board  of  Public  Instruction  will  con- 

neson  &  Harris,  475  Fifth  Ave.,  New  York,  N.  Y.,  is  Arch.  struct  a  grade  and  high  school.    The  estimated  cost  is  $65,000. 

Gastonia,  N.  C. — At  a  recent  election  the  citizens  voted  in  A.  E.  Lewis,  Miami,  is  Arch, 
favor  of  the  question  of  issuing  $100,000  in  bonds,  the  pro-  +Andalusia,  Ala. — The  Commissioners  of  Covington  County 
ceeds  of  which  will  be  used  for  the  construction  of  schools.  have  awarded  the  contract  for  the  construction  of  a  court- 
Noted  June  17.  house   to  the  LITTLE-CLECKER  CONSTRUCTION   CO.,  An- 

Atlanta  Ga.  Plans  are  being  prepared  by  W.  T.  Downing,  niston.    The  estimated  cost  is  $70,000. 

Arch   'for  the  'construction  of  a  10-story  building  at  Walton  Birmingham,  Ala. — Plcuis  are  being  prepared  by  Miller  & 

and  Fairlie  St.  for  Frank  Hawkins,  Pres.  of  Third  National  Martin,  Arch.,  for  the  construction  of  a  two-story,  reinforced- 

Bank.    Estimated  cost,  $100,000.  concrete  and  terra-cotta  store  building  on  20th  St.    The  esti- 

+Atl-»nta  Ga.  The  contract  for  the  construction  of  a  four-  mated  cost  is  $45,000. 

storv  school' on  South  Pryor  St.  has  been  awarded  to  THOMAS  Vicksburg,   Miss. — Plans   are   being   prepared   by   Leon  C. 

J   &  ALBERT  L.  DAY,  at  $50,000.     Walker  &  Chase  is  Arch.  Weis,    Arch.,   New    Orleans,    La.,    for    the    construction    of  a 

j.^i,.*.™rtii   fin  The  County  Commissioners  have  award-  clubhouse  for  the  M'nai  B'rith  Society.     The  estimated  cost 

ed  *e  contract  for  the  construction  of  a  three-story,  60x80-ft.  is  $50,000.    J.  Hirsh  is  Pres. 

CALIFORNIA  STATE  HIGHWAY 
Colusa  County,  Division  III,  Route  7,  Section  C 

■Rids  were  received  June  1  by  the  State  Highway  Commis-  (F)  James  Fitzpatrick,  Sacramento;  (G)  Marin  Rock  Co.,  San 
sion  SacTlmeiitT  for the  construction  of  Division  III,  Route  Anselmo;  (H)  C.  H.  &  A.  W.  Gorrill  San  Francisco;  (I)  Engi- 
?  s4ctfon  c  Sf  the  State  Highway  in  Colusa  County,  from:  neer's  Estimate.  The  state  will  furnish  pipe  railing  for 
(A)  W  B  Hunt  &  Sons,  Alameda;  (B)  Taylor  &  Berliner,  Los  culverts,  reinforcing  steel,  corrugated  iron  pipe  Portland 
Anlele's  (C)  Cammary  Peterson  Co.,  Inc.,  San  Francisco;  (D)  cement,  sand  and  coarse  aggregate  amounting  to  $52,623.  The 
L.  F.  Gerdetz,  San  Francisco;  (E)  Bent  Bros.,  Los  Angeles;      item  bids  were  as  follows: 

11,000  cu.yd..  excavation,  unclassified   IJMg         $0^70         10. 60         WAS         $0.95         SO .  50         $0  75         $0  70  $0.75 

60  lin.ft.  12-in.  corrugated  iron  pipe   0.60  0.50  1.00  0.75  0.50  u.ou 

180  lin.ft.  18-in.  corrugated  iron  pipe...   0.70  0.60  1.50  1.00  0.56  u.ou 

60  lin.ft.  24-in.  corrugated  iron  p,pe   0.80  0.70  2.00  1.25  0  bo  u  /u  iQ  oQ 

360  cu.yd.  concrete,  Class    B    10.00         10.00         12.00  900         11.  u  2  g5  2  g() 

10  400  cu.yd.  concrete  pavement   3.00  2.90  3.10  •  £  0.40  0.32  0.35  0.35 

750  lin.ft.  guard  rai  .   v  ™  10Q  0  Q5  1  00  ,  50  1.00  1.00 

62  monuments,  hauling  and  setting   u  w  1  uu  1  u"  1         

Extended  totals   $42,242      $42,002      $43,859      $40,052      $53,488      $42,722      $41,548      $41,489  $48,857 

CALIFORNIA  STATE  HIGHWAY 
Monterey  County,  Division  V,  Route  2,  Section  B 

Bids  were  received  June  1  by  the  State  Highway  Commis-  (F)  Peterson  &  Grier,  San  Francisco;  (G)  Hoffman  &  Mc- 
sion,  Sacramento,  for  the  construction  of  Division  V,  Route  2,  Laren,  Oakland;  (H)  Engineers  Estimate.  ine  state  wni 
Section  B  of  the  State  Highway  in  Monterey  County,  from:  furnish  pipe  railing  for  culverts,  reinforcing  steel,  corrugated 
(A)  W.  A.  Dontanville,  Paso  Robles;  (B)  Manuel  Jacinto,  portland  cement,  sand  and  coarse  aggregate  amount- 
Sacramento;  (C)  Lou  G.  Hare,  Salinas;  (D)  C.  H.  &  A.  W.  .  rp>.0  itprn  hifi=  were  as  follows: 
Gorrill,  San  Francisco;   (E)   James  Fitzpatrick,   Sacramento;  mg  to  $45,352.    The  item  bids  were  as 

A  B  C  D  E  F  6  H 

...   ,  «n  An  sn  fin  JSO  57  $0  85  $0.70  $0.65  $0.70  $0.40 

11,200  cu.yd.  excavation,  unclassified   SO.  60  $0.60  $0.57  *u.so  »q  gQ  o.  50  0.50  0.40 

710  lin.ft.  12-in.  corrugated  iron  pipe   "  °"  ,nn  0  60  0  60  0  75  0.75  0.75  0.45 

245  lin.ft.  18-in.  corrugated  iron  pipe   0  bU  l.uu  u.u  .  j  Q0  1QQ  j  nn  0.55 

135  lin.ft.  24-in.  corrugated  iron  pipe   * 12  f)0  10  00  15  00  12.00  11.00  8.70 

120  cu.yd.  concrete,  Class  "B"   9  50  10.00  12.00  W.uu  io  ^  ^  ^  ^  QQ  4.30 

4600  cu.yd.  concrete  pavement   *  ™  0  o-  0  35  0.50  0.40  0.50  0.40 

220  lin.ft.  guard  rail.    °-40  ^gg  x  00  1.00  1.50  1.00  0.50 

66  monuments,  hauling  and  setting   i  uu  *  "   ,        ■  — ■  ■ 

Extended  totals                                                                                 "$20,340  $26,250  $22,733  $28,828  $28,890  $23,381  $28,410  $29,777 

STATE  HIGHWAY,  WHITMAN  COUNTY,  WASHINGTON 

+Bids  were  received,  May  24,  by  the  State  Highway  Com-  SON  CO  Walla  7-lla0<^dcdoncs0t?urcat^n;  fpokane ;Ck(G) 
mislioner,  Olympia,  Wash.,  for  the  construction  of  a  Portion  of  g%DLe0n!rd  North  Yakima;  (H)  Mitchell  Bros.  &  Payne, 
the  Inland  Empire  Highway,  from  Colfax,  south  m  Whitman      ^  P.  Leonard    Monn   Hogan,  North  Yakima;  (J)  Boomer  & 

\  B  C  D  E  F  G  HI  J 

40,720cu.yd.commonexcavation,includinghaulof400ft   $0  25  $0.19  $0.20  $0.20  $0.21  $0.17  $0  19  SO  215    $0,175    $0  22 

250  cu.yd  loose  rock  excavation,  including  haul  of  400  ft   0.50  0.50  0.45  0.45  0.45  0.5U  ^  ^       i  M  x 

2740  cu.yd.  solid  rock  excavation,  including  haul  of  400  ft...  0S  'oi  0  0125    o!oi  0.015  0.02  0.0125    0.02  0.02 

28,500  cu.yd.  overhaul  on  any  of  the  above  materials,  per  each  100  ft.  .  .  0.015      0.02  u  ui  ""A^0    2  5Q  2  00  2.50  2.50       1.50  2.50 

Rip  rap,  hand  placed  per  cu.yd   f-™  '  »u  j  70  2  50  3.00  2.25  3.00  4.00       1.75  3  50 

Slope  wall,  per  cu.yd     »  g  00  4  50  5  00  6.50  5.00  8.00  5.00       4.00  11.50 

Rubble  masonry,  per  cu.yd   ,|  ?X  12  50  13  00  1300  13.50  14  00      11.75  15.00 

55  0  cu.yd.  concrete,  first  class   5.00  14.00  15  50  12.50  id  uu  ^  ^  ^  Q0  n 

3320  cu.yd.  concrete,  second  class   4.00  12.00  14.  uu  11. ou  1  q  ^  y  Q75     0.055     0.06  0.055 

8800  lb.  steel  I-beams  and  structural  shapes  in  place   JJ .  |u  u.u/  v.uoo  .  q  og  0.O6  0.055     0.04  0.05 

1350  lb.  steel  reinforcing  bars  in  place   "1"  "  ug  "  "S  g  og  0  08  0]065  0.10  0.09       0.18  0.08 

1840  sq.ft.  expanded  metal  in  place   "-^  ^  Q15  0  02  0  03  0.03  0.06  0.05       0.06  0.03 

880  sq.ft.  chicken  wire  in  place   0.05  0.04  u.u  it,  u.u^  g  0.8O  0.50       0.20  0.80 

210  lin.ft.  pipe  rail  in  place                      .  •  •  •  •   iV^  Q  30  0  40  0.25  0.30  0.25       0.12  0.25 

Guard  rail  in  place,  including  spikes  and  bolts  per  lin.ft...  ..   0.40  U.4U  u.iu  u  o  .  ^     25  QQ  30  ^ 

Timber  and  plank  in  place,  including  spikes  and  bolts  per  lin.ft.  b.m. .  .  .  40.00  35.00  o9.00  oO.ou  w.uu  ^  ^  q  ^  q  ^       0.35  0.30 

80  lin.ft.  porous  tile  drains  in  place,  6  in   "-J"  "-5"  „on  0  20  0  35  0  29  0.40  0.40       0.45  0.45 

Porous  tile  drains  in  place,  8  in.  per  hn.ft.    0.45  0.30  0.30  0.20  o.£>  q  g?  i  m  Q  gQ       i  m  ^ 

Plain  concrete  pipe  in  place,  12  in.  per  lin.ft   |  0"  V-^  „  „  j  35  l  35  2.00  1.45       1.50  1  45 

694  lin.ft.  plain  concrete  pipe  in  place  18  in. .   .  .    i  »g  J-g5  0  95  2  10  1  65  2.50  1.45       1.75  1.45 

Reinforced  concrete  pipe  in  place,  18  m.  per  lin.ft   |-£U  A.00  "  ^  3  25  2  15       2  25  2  2o 

146  lin.ft.  reinforced  concrete  pipe  in  place,  24  m   3  »5  Z./o  |  du  1  .  g  75  3  2&       3  QQ  3 .  ^ 

Reinforced  concrete  pipe  in  place,  30  in.  per  m.ft   4.50  4.5U  |.ou  i.ou  o  Qg  4  g()  4  M       g  gQ  4  ^ 

Reinforced  concrete  pipe  in  place,  30  in.  per  lin.ft   6  00  »■  ^  g-^  ^  ^  j  Q0  0  52  !  30  0.60       0.75  1  00 

Vitrified  tile  pipe  in  place,  12  in.  per  lin.ft   1  00  0.65  0.50  u.4u  1  ^  gQ  x  2g  ^  ^ 

Vitrified  tile  pipe  in  place,  18  in.  per  hn  ft   1»0  ^'95  2  10  ,  85  2  50  2.00       1.75  2.75 

Vitrified  tile  pipe  in  place,  24  in.  per  lm.ft   2750  00  2361  00  2470  00  2065  00  2450.00  2041.00  1726.00  3200.00  2200.00  2400.00 

Concrete  arch,  40-ft.  span  (lump  sum)   ^/ou.uo  awi.w  *«o.w    13.00     

Extra  concrete  per  cu.yd    ■  ~  ,„„ 

J257.03  $20,927  $21,903  $19,229  $21,466  $19,257  $22,047  $22,417  $19,440  $23,00o 

Extended  totals  


July  1,  1915 
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+Bastrop,  La. — The  Parish  Board  of  School  Directors  has 
awarded  the  general  contract  for  the  construction  of  a  high 
school  to  FRANK  MASTING,  Monroe,  at  $55,287.  W  L 
Stevens,  New  Orleans,  is  Arch.    Noted  June  3. 

Chattanooga,  Tenn. — Plans  are  being-  prepared  by  W  M 
De  Kalb,  Arch.,  for  the  construction  of  the  Shenn  Memorial 
Church  at  Main  and  Hickory  St.  for  the  Universalist  Church 
The  estimated  cost  is  $50,000. 

Nashville,  Tenn. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $600,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  schools. 

Ashland,  Ky. — -An  election  will  be  held  July  5  to  vote  on 
the  question  of  issuing-  $125,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  city  jail  and 
market  house. 


u  +L,e:Vnst?n»,.Jty- — The  contract  for  the  construction  of  a 
church  for  the  Maxwell  Street  Presbyterian  Congregation  has 
been  awarded  to  A.  G.  McGREGOR,  Lexington.  Estimated 
cost,  $40,000.  Richards,  McCarthy  &  Bulford,  Columbus,  Ohio 
is  Arch.  ' 

+Louisville,  Ky.— -The  contract  for  the  construction  of  the 
Belknap  School  has  been  awarded  to  the  ALT  BUILDING  CO 
Louisville,  at  $68,500.  ' 

9£nt5n%-  ohio — Bids  wiu  be  received  until  noon,  July  8 
"¥  C'  Ijane-  clk->  Bd-  °f  Education,  for  the  construction 

of  ?•  th-ree-story,  brick  school  at  Third  St.,  S.  E.,  to  be  known 
as  the  Henry  S.  Martin  School.  The  estimated  cost  is  $75  000 
Prank  L.  Packard,  1212  Tayden  Bldg.,  Columbus,  is  Arch. 

Cincinnati,  Ohio — The  Board  of  Trustees  of  the  Chamber  of 
Commerce  is  considering  the  construction  of  a  building.  The 
estimated  cost  is  $1,000,000. 


STATE  HIGHWAY,  LEWIS   AND   COWLITZ  COUNTIES. 
WASHINGTON 

+Bids  were  received  June  1  by  the  State  Highway  Commis- 
sioner, Olympia,  Wash.,  for  the  construction  of  a  portion  of 
the  Pacific  Highway  in  Lewis  and  Cowlitz  Counties,  from  To- 
ledo south,  from:  (A)  Allred  &  James,  Centralia;  (B)  M  P 
Zindorf,  Alaska  Bldg.,  Seattle;    (C)   A.  J.  Miesen  and  J  a' 


38,160  cu.yd.  excavation,  including  haul  of  400  ft  

22,800  cu.yd.  overhaul  on  above  material,  per  each  100  ft. 


25.0  cu.yd.  liprap  hand  placed 


1280  lb.  steel  reinforcing  bars  in  place  

Lin. ft.  guard  rail  in  place,  including  spikes  and  bolts. 
9.0  M  ft.  b.m.  timber  and  plank  in  place,  including  si 

Porous  tile  drains  in  place,  4-in.  per  lin.ft  

Porous  tile  drains  in  place,  6-in.  per  lin.ft  

Porous  tile  drains  in  place,  8-in.  per  lin.ft  

594  lin.ft.  plain  concrete  pipe  in  place,  12-in  

246  lin.ft.  plain  concrete  pipe  in  place,  18-in  

Reinforced  concrete  pipe  in  place,  18-in.  per  lin.ft. . . . 

68  lin.ft.  reinforced  concrete  pipe  in  place,  24-in  

Reinforced  concrete  pipe  in  place,  30-in.  per  lin.ft. . . . 

84  lin.ft.  reinforced  concrete  pipe  in  place,  36-in  

Reinforced  concrete  pipe  in  place,  42-in'.  per  lin.ft  

Vitrified  tile  pipe  in  place,  12-in.  per  lin.ft  

Vitiified  tile  pipe  in  place,  18-in.  per  lin.ft  

Vitrified  tile  pipe  in  place,  24-in.  per  lin.ft  


Sandell,  Chehalis;  (D)  Cochran,  Nutting  &  Co.,  St.  Johns,  Ore  • 
(E)  ANDREW  &  HARRER,  Portland,  Ore.  (awarded  con- 
tract); (P)  Hendricks,  Ward,  Ryan  &  Gray,  Chehalis;  (G) 
Sloane  Bros.,  Seattle;  (H)  Jeffrey  &  Button,  Union  Ave.  and 
East  Davis  St.,  Portland,  Ore.    The  item  bids  were  as  follows: 

H 

$0.47 
0.02 
200 . 00 
200.00 
4.00 
17.00 
15.00 
0.05 
0.35 
20.00 
0.20 
0  35 
0.40 
2.00 
3.00 
3.50 
5.00 
5.50 
6.00 
7.00 
1.50 
2.00 
3.50 


Extended  totals   $27  922 

STATE  HIGHWAY,  THURSTON  COUNTY,  WASH 


A 

B 

C 

D 

E 

F 

G 

$0.34 

$0.30 

$0.40 

$0.30 

$0.26 

$0.29 

$0 . 30 

0.05 

0.015 

0.025 

0.03 

0.02 

0.02 

0.015 

150.00 

93.00 

114.00 

75.00 

80.00 

170.00 

100.00 

200 . 00 

130 . 00 

274 . 00 

125.00 

140 . 00 

150.00 

100.00 

8.00 

2.50 

4.50 

3.50 

4.00 

3.00 

3.00 

20.00 

14.00 

13.10 

18.00 

16.50 

12.00 

15.00 

15.00 

10.00 

13.10 

16.00 

15.50 

10.00 

12.00 

0.10 

0.05 

2.56 

0.07 

0.05 

0.06 

0.06 

0.25 

0.30 

0.20 

0.30 

0.25 

0.30 

25.00 

22.00 

26.00 

22.50 

28.00 

25.00 

25.00 

0.15 

0.50 

0.20 

0.15 

0.20 

0.25 

0.35 

0.25 

0.60 

0.30 

0.20 

0.25 

0.35 

0.45 

0.35 

0.70 

0.45 

0.25 

0.30 

0.50 

0.50 

2.50 

1.00 

1.22 

1.10 

1.25 

1.00 

1.10 

3  50 

2.00 

1.84 

1.60 

2.75 

2.00 

2.25 

5.00 

3.00 

2.61 

2.50 

3.00 

2.75 

3.25 

6.50 

3.50 

3.89 

3.75 

4.25 

3.75 

4.25 

7.00 

4.00 

4.50 

4.25 

4.90 

5.00 

4.75 

8.00 

4.50 

5.93 

6.50 

5.50 

6.00 

5.00 

8.75 

10.00 

7.65 

9.50 

6.00 

8.00 

8.00 

1.50 

1.00 

0.75 

1.00 

1.00 

1.00 

1.10 

3.00 

1.75 

1.50 

1.50 

1.75 

1.50 

2.25 

4.50 

3.00 

2.50 

2.00 

3.00 

2.50 

3.50 

$27,922 

$20,111 

$32,355 

$20,493 

$19,585 

$22,209 

$19,796 

$32,328 


+Bids  were  received  June  1  by  the  State  Highway  Commis- 
sioner, Olympia,  Wash.,  for  the  construction  of  a  portion  of 
the  Pacific  Highway  from  Lacey  to  Nisqually,  in  Thurston 
County,  from:  (A)  Burnett  Construction  Co.,  Seattle;  (B)  All- 
red  &  James,  Centralia;  (C)  L.  H.  GOERIG,  1027  Bellevue 
Court,  Seattle  (awarded  contract);  (D)  West  Coast  Construc- 


50,320  cu.yd.  excavation,  including  haul  of 

400  ft  

32,600  cu.yd.  overhaul  on  above  material  per 

each  100  ft   0.02 

8.6  acres  clearing   175.00 

5.5  acres  grubbing   200.00 

Riprap,  hand  placed  per  cu.yd   4 . 00 

70  cu.yd.  concrete,  first  class   14 .00 

2  cu.yd.  concrete,  second  class   12 . 00 

5,600  lb.  steel  reinforcing  bars  in  place  

1800  lin.ft.  guard  rail  in  place,  including  spikes 

and  bolts  

30  M  ft.  timber  and  plank  in  place,  including 

spikes  and  bolts   20.00 

Porous  tile  drains  in  place,  4-in.  per  lin.ft   0.15 

Porous  tile  drains  in  place,  6-in.  per  Unit  

Porous  tile  drains  in  place,  8-in.  per  lin.ft  

72  lin.ft.  plain  concrete  pipe  in  place,  12-in. . . . 
92  lin.ft.  plain  concrete  pipe  in  place,  18-in. . . . 
Reinforced  concrete  pipe  in  place,  18-in.  per 

lin.ft  

50  lin.ft.  reinforced  concrete  pipe  in  place,  24- 


A  B  C 

$0.26     $0.34  $0.24 


tion  Co.,  Seattle;  (E)  Porter  &  Conley,  Kalama;  (F)  Arvid 
Rydstrom,  Tacoma;  (G)  Rignell  &  Rankston,  Tacoma;  (H) 
Matson  &  Carlson,  Tacoma;  (I)  Charles  N.  &  Erie  Maxham, 
Tacoma;  (J)  Sloane  Bros.,  Seattle;  (K)  Washington  Paving 
Co.,  Tacoma;  (L)  Torger  Peterson,  Eatonville;  (M)  M.  P. 
Zindorff,  Seattle.    The  item  bids  were  as  follows: 


0.06 
0.30 


0.20 
0.40 


0.05 
125.00 
200 . 00 
8.00 
20.00 
15.00 
0. 10 


0.01c 
100.00 
100.00 
4.00 
12.00 
11.00 
0.06 


0.25  0.10 


2.50 


3.50 

Reinforced  concrete  pipe  in  place,  30-in.  per 

lin.ft   6.00 

Vitrified  tile  pipe  in  place,  12-in.  per  lin.ft   0 . 80 

Vitiified  tile  pipe  in  place,  18-in.  per  lin.ft   1 . 75 

Vitrified  tile  pipe  in  place,  24-in.  per  lin.ft   2 . 75 


25.00 
0.15 
0.25 
0.35 
2.50 
3.50 

4.50 

5.50 

6.50 
1.50 

3.00 
4.50 


20.00 
0.25 
0.30 
0.35 
1.25 
2.00 

2.50 

3.00 

4.50 
1.25 
2.00 
3.00 


D 

E 

F 

G 

H 

I 

J 

$0.30 

$0 

.32 

$0 . 35 

$0.26 

$0.25 

$0 

.30 

$0.27 

0.025 

0 

.02 

0.02 

0.015 

0.0175 

0 

.01 

0.02 

150.00 

100 

.00 

75.00 

100 . 00 

125.00 

12.-, 

.00 

180.00 

200.00 

150 

.00 

100.00 

175.00 

150.00 

125 

.00 

75.00 

6.00 

3 

.00 

3.50 

6.00 

4.00 

3 

.50 

3.00 

14.00 

14 

.00 

12.00 

12.00 

12.00 

12 

.00 

15.00 

12.00 

12 

.00 

10.00 

10.00 

11.00 

11 

.00 

7.00 

0.06 

0 

.06 

0.08 

0.10 

0.05 

0 

.07 

0.06 

0.30 

0 

.25 

0.25 

0.35 

0.30 

0 

.25 

0.35 

20.00 

28 

.00 

25.00 

20.00 

20.00 

22 

50 

20.00 

0.40 

0 

25 

0.20 

0.25 

0.20 

0 

18 

0.30 

0.60 

0 

40 

0.30 

0.30 

0.30 

0 

20 

0.40 

0.80 

0 

60 

0.40 

0.35 

0.50 

0 

25 

0.50 

1.30 

1 

00 

1.30 

1.50 

0.90 

0. 

50 

1.20 

2.25 

2 

00 

2.00 

2.50 

2.00 

1, 

00 

2.25 

4.00 

2. 

50 

3.00 

3.00 

3.00 

1. 

00 

3.25 

6.00 

4. 

00 

4.00 

4.50 

4.00 

1. 

75 

4.00 

7.00 

5. 

00 

5.00 

6.00 

6.00 

2. 

75 

5.00 

1.20 

1. 

00 

1.50 

1.50 

0.90 

0. 

65 

1.20 

2.10 

1. 

75 

2.50 

2.50 

2.00 

1. 

25 

2.25 

3.00 

2. 

75 

3.50 

4.00 

4.00 

2. 

00 

3.00 

K 


M 


$0.38      $0.32  $0,245 


0.015 
150.00 
100 . 00 
2.50 
12.00 
10.00 
0.05 

0.25 

25.00 
0.30 
0.35 
0.60 
1.00 
1.75 


0.015 
150.00 
100.00 

2.25 
10.00 

8.00 

0.05 

0.20 

20.00 
0.15 
0.20 
0.35 


0.015 
63.00 
65.00 

3.00 
15.00 
12.00 

0.06 

0.20 

22.00 
0.40 
0.50 
0.65 
1.00 
2.00 


2.50       2.50  3.00 


3.00 

6.00 
1.00 
1.75 
2.50 


3.50 

3.50 
0.75 
1.50 
2.25 


3.50 

4.00 
1.20 
1.85 
3.00 


Extended  totals   $19,242  $24,880  $16,378  $21,381   $21,525  $22,444  $18,608  $17,781  $19,779 

CALIFORNIA   STATE  HIGHWAYS 
Humboldt  County,  Division  I,  Route  1,  Section  E 

Bids  were  received  June  1  by  the  State  Highway  Commis- 
sion, Sacramento,  for  the  construction  of  Division  I,  Route  1 
Section  E,  a  part  of  the  State  Highway  in  Humboldt  County. 
The  bidders  were:  (A)  W.  B.  Hunt  &  Sons,  Alameda;  (B) 
Frank  L.  Smith  Co.,  Eureka;  (C)  Bates,  Borland  &  Ayer, 
Oakland;  (D)  A.  C.  McLean  Construction  Co.,  San  Francisco; 
(E)  L.  F.  Gerdetz,  San  Francisco;  (F)  Twohy  Bros.  Co.,  San 
Francisco;  (G)  Hoffman  &  McLaren,  Oakland;  (H)  Fairbanks 


$19,322  $24,173  $20,749  $16,589 


&  Baechtel,  Willits;  (I)  James  Fitzpatrick,  Sacramento;  (J) 
Mercer-Fraser  Co.,  Eureka;  (K)  G.  W.  Conners,  Eureka;  (L) 
F.  Rolandi,  San  Francisco;  (M)  W.  A.  Baechtel,  Alton;  (N) 
A.  Robinson  &  R.  R.  Smith,  Fortuna;  (O)  Crowley,  Clomey  & 
Green,  Eureka;  (P)  Engineer's  Estimate.  The  state  will 
furnish  pipe  railing  for  culverts,  reinforcing  steel,  corrugated 
iron  pipe  and  Portland  cement  amounting  to  $20,021.  The 
item  bids  were  as  follows: 


A 

$0.70 


B 
$0.69 


C 
$0.52 


D 
$0.70 


E 

$0.50 


89,000  cu.yd.  excavation  unclassified 
1466  lin.ft.   12-in.  corrugated  iron 

pipe  

316  lin.ft.  15-in.  corrugated  iron  pipe 
354  lin.ft.  18-in.  corrugated  iron  pipe 
412  lin.ft.  24-in.  corrugated  iron  pipe 
274  lin.ft.  30-in.  corrugated  iron  pipe 
342  cu.yd.  concrete,    Class  "B", 

(culverts  and  monuments)   10.00 

7.3    miles    moving    and  resetting 

,  property  fences   200.00  150.00  200.00  200.00  350  00 

180  monuments,  hauling  and  setting     0.60     0.75      1  00      1  00      1  00 


F  G 
$0.72  $0.55 


0.60 
0.70 
0.80 
0.90 
1.00 


0.60 
0.70 
0.70 
0.75 
0.75 


0.50 
0.60 
0  75 
1.00 
1.50 


0.50 
0.60 
0.70 
1.00 
1.50 


0.60 
0.75 
1.00 
1.20 
1.50 


0.65 
0.75 
0.90 
1.30 
2.30 


0.40 
0.50 
0.60 
1.00 
1.50 


12.00    15.00    15.00  14.00 


1 . 00      1 . 00 


H 

I 

J 

K 

L 

M 

N 

o 

P 

$0.58 

$0.65 

$0.645$0.5975 

$0. 

77 

$0.69 

$0.64 

$0.74 

$0.55 

0.55 

0.60 

0.55 

0.45 

0 

60 

1.00 

0.55 

0.60 

0.55 

0.65 

0.75 

0.70 

0.50 

0 

75 

1.00 

0.67 

0.80 

0.65 

0.75 

1.00 

0.80 

0.55 

0 

!)() 

1.00 

0.75 

1.00 

0.80 

1.00- 

1.25 

1.10 

0.60 

1 

25 

1.00 

1.00 

1.25 

1.10 

1.00 

1.50 

1.60 

0.70 

1. 

75 

1.00 

1.50 

1.50 

1.60 

14.00 

14.00 

12.00 

12.00 

15. 

00 

12.50 

12.00 

15.00 

12.00 

250.00 

200.00 

250.00 

160.00 

200 

0(1 

200.00 

240.00  300.00 

250.00 

1.00 

1.50 

1.50 

1.00 

1. 

00 

1.00 

0.50 

1.00 

0.50 

Extended  totals  $69,317  $68,607  $55,061  $71,063  $54,399  $72,865  $55,790  $60,376  $66,765  $65,806  $60,081  $77,730  $70, 147  $65,012  $75,772  $65,729 
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Cincinnati,  Ohio — The  Members  of  the  Mystic  Shrine  of 
Cincinnati  have  purchased  the  old  Guilford  School  property 
on  Svcamore  St.  near  Fourth  St.,  upon  which  they  will  con- 
struct a  building.    The  estimated  cost  is  $1,000,000. 

Cincinnati  Ohio — The  Directors  of  the  Longview  Hospital 
have  petitioned  the  Hamilton  County  Commissioners  to  vote 
on  the  question  of  issuing  $250,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  additions  to  their 
present  buildings. 

+  Clevelaml,  Ohio — The  contract  for  the  construction  of  a 
hotel  for  the  Stillman  Amusement  Co.,  Buffalo,  N.  Y.,  has  been 
awarded  to  the  CROWELL,  LDNDOFF,  LITTLE  CO.,  1951 
East  57th  St.,  Cleveland.  The  estimated  cost  is  $700,000. 
Noted  Apr.  15. 

Cleveland,  Ohio — The  Cleveland  &  Youngstown  R.R.  Co. 
will  construct  freight  and  passenger  terminals  at  Broadway 
and  Orange  Ave.  O.  P.  Van  Sweringen,  Marshall  Bldg.,  is 
Pres. 


Cleveland,  Ohio — Plans  are  being  prepared  by  Richard 
Irvin,  Arch.,  Union  Bank  Bldg.,  Pittsburgh,  Penn.,  for  the 
construction  of  an  eight-story  reinforced-concrete  and  brick 
building  at  Lakeside  Ave.  and  East  Third  St.  for  Harry  J. 
Schlosser,  Erie,  Penn.    Estimated  cost,  $120,000. 

Cleveland,  Ohio — Bids  will  be  received  until  4  p.m.,  July 
9,  by  Carl  Lorenz,  Secy.,  Cleveland  Public  Library  Bd.,  1375 
Euclid  Ave.,  for  the  construction  of  a  library  at  East  79th  St. 
near  Superior  Ave.    Noted  Feb.  25  and  June  10. 

Cleveland,  Ohio — Plans  are  being  prepared  and  bids  will 
soon  be  received  for  the  construction  of  a  dancing  academy 
at  East  105th  St.  and  Euclid  Ave.  for  H.  O.  Oster.  The 
estimated  cost  is  $50,000.     Noted  May  6. 

Cleveland,  Ohio- — Bids  will  be  received  about  July  20  by 
"W.  S.  Lougee,  Arch.,  Marshall  Bldg.,  for  the  construction 
of  additions  and  alterations  to  the  Meckes  Homestead  at 
Franklin  Ave.,  N.  W.  The  building  will  be  used  as  a  county 
juvenile  detention  home.  The  estimated  cost  is  $65,000.  Noted 
Mar.  25. 


+Bids  were  received  Apr.  26  by  the  Metropolitan  Water 
Board,  Boston,  for  laying  water  pipes  in  Newton,  Section  5 
of  the  Weston  Aqueduct  Supply  Mains,  from:  (A)  ANDREW 
M.  CUSACK,  Boston  (awarded  contract);  (B)  James  L.  Pierce 
&  Co.,  Boston;  (C)  Rowe  Contracting  Co.,  Boston;  (D)  Cole- 


WESTOJi  AQUEDUCT  SUPPLY  MAINS,  NEWTON,  MASS. 
Section 


man  Bros.,  Boston;  (E)  Bruno  &  Petitti,  Boston;  (F)  John  P. 
Cavanaugh  Co.,  Boston;  (G)  M.  Russo  &  Son  Co.,  Boston;  (H) 
Charles  A.  Kelly,  Somerville;  (I)  Hugh  Nawn  Contracting  Co., 


Boston ; 
Boston. 


(J)  John  T.  Shea,  Jr.,  Boston;  (K)  Moore 
The  item  bids  were  as  follows: 


A  B  C  D 

8000 lin.ft.  laying  60-in.  c.i.  pipe   S3. 74  $3.85  $3.85  $4.10 

110  lin.ft.  laying  12-in.  c.i.  pipe,  for 

blow-offs   1.00  1.00  1.25  1.00 

680  cu.yd.  rock  excavation  above  grade  7.40  5.00  6.00  4.00 

5  cu. yd.  rock  excavation  below  grade.  .  7.40  5.00  6.00  5.00 
30    cu.yd.    earth    excavation  below 

grade    1.50  1.00  2.00  1.00 

5  chambers  foi  air  valves   49.00  40.00  50.00  30.00 

4  chambers  for  blow-off  and  by-pass 

valves    55.00  50.00  60.00  95.00 

1  chamber  for  36-in.  valve   55.00  50.00  60.00  95.00 

60  cu.yd.  concrete  masonry   6.75  5.00  6.50  7.00 

Extended  totals   $32,369  $32,615  $33,047  $34,730 


E 
$4.15 

1.00 
3.00 
4.00 

1.25 
40.00 

50.00 
60.00 
7.00 


F 
$4.25 

1.75 
8.00 
8.00 

2.00 
50.00 

60.00 
60.00 
8.00 


G 
$4.30 

1.50 
8.00 
8.00 

1.60 
50.00 

65.00 
80.00 
7.00 


H 

$4.40 

1.25 
6.00 
6.00 

1.00 
50.00 

75.00 
75 . 00 
7.00 


I 

$4.50 

2.00 
4.00 
6.00 

1.00 
50.00 

50.00 
60  00 
7.50 


J 

$4.48 

1.00 
7.00 
10.00 

1.50 
50.00 

60  00 
75.00 
7.00 


Co., 


K 
$5.75 

1.00 
8.00 
10.00 

1.75 
30.00 

35.00 
60.00 
10.00 


$34,787      $36,762      $37,103      $37,522      $37,960      $38,290  $48,602 


+Bids  were  received  June  4  by  Charles  Wilhite,  City  Secy., 
for  the  construction  of  a  sanitary  sewer  system  and  a 
sewage-disposal  plant  from  (A)  HAMILTON  BROS.,  Houston 
(awarded  contract);  (B)  Brown  Bros.,  Kansas  City,  Mo.;  (C) 
Bash  &  Janes,  Joplin,  Mo.;  (D)  William  F.  Riley,  St.  Louis, 
Mo.;  (E)  Roach  Manigan,  Ft.  Worth;  (F)  James  A.  Pringle, 
Carthage,  Mo.;  (G)  Henry  Rees,  Quincy,  111.;  (H)  George  O. 
White  &  Co.,  Memphis,  Tenn.;  (I)  Tonkawa  Construction  Co., 


SEWER  SYSTEM  AND  SEWAGE-DISPOSAL,  PLANT, 
CLEBURNE,  TEX. 


Kansas  City,  Mo.;  (J)  Edgar  Main,  Liberty,  Mo.;  (K)  J.  R. 
Sutherlin  Construction  Co.,  Kansas  City,  Mo.;  (L)  Intermoun- 
tain  Bridge  &  Construction  Co.,  Tecumseh,  Neb.;  (M)  H.  C. 
Gass,  San  Antonio;  (N)  Winslett  Eldridge  Co.,  Dallas;  (O) 
Bailey  Reeder  Co.,  Mobile,  Ala.;  (P)  Koehler-Fowler  Con- 
struction Co.,  Memphis,  Tenn.;  (Q)  V.  M.  Washem  &  Co.,  Waco; 
(R)  H.  K.  McCullum,  Ft.  Worth;  (S)  McKenzie  Construction 
Co.,  San  Antonio.    The  item  bids  were  as  follows: 


ABC 

125,278  lin.ft.  8-in.  vitiified  sewer  pipe                          $0.18  $22.5  $0.25 

18,575  lin.ft.  10-in.  vitrified  sewer  pipe                            0.25  0.29  0.34 

13,791  lin.ft.  12-in.  vitrified  sewer  pipe                            0.40  0.37  0.42 

6280  lin.ft.  15-in.  vitrified  sewer  pipe                               0.60  0.525  0.60 

2956  lin.ft.  18-in.  vitrified  sewer  pipe                               0.85  0.77  0.95 

8781  lin.ft.  21-in.  vitrified  sewer  pipe                               1.15  1.11  1.35 

12  lin.ft.  8-in.  c.i.  pipe                                                    0.60  0.90  0.80 

60  lin.ft.  10-in.  c.i.  pipe                                                  0.825  1.08  1.00 

24  lin.ft.  12-in.  c.i.  pipe                                                  1.05  1.44  1.30 

1*0  lin.ft.  18-in.  c.i.  pipe                                                 1.87  2.70  2.40 

264  lin.ft.  21-in.  c.i.  pipe                                                2.25  3.10  2.80 

115,615  lin.ft.  6  ft.  trench                                               0.12  0.16  0.11 

27,660  lin.ft.  6  ft.  to  8  ft  trench                                     0.25  0.19  0.13 

27,060  lin.ft.  8  ft.  to  10  ft.  trench                                    0.29  0.24  0.21 

3675  lin.ft.  10  ft.  to  12  ft.  trench                                    0.40  0.60  0.60 

1690  lin.ft.  12  ft.  to  16  ft.  trench                                    0.88  0.90  0.90 

3140  6-in.  on  R-in.  Y-connections                                    0.72  0.35  0.35 

335  6-in.  on  10-in.  Y-connections                                    0.97  0.50  0.55 

255  6-in.  on  12-in.  Y-connections                                    1.26  0  .60  0.75 

57  6-in.  on  15-in.  Y-connections                                      1.81  1 . 00  1 . 00 

35  6-in.  on  18-in.  Y-connections                                      2.80  1.40  1.30 

286  manholes                                                               49.00  27.00  25.00 

50  flush  tanks                                                              75 . 00  64 . 00  55 . 00 

52  lampholes                                                                 6.00  7.00  7  00 

11900  cu  yd.  rock  excavation                                          1.00  1.80  1.25 

151 . 5  Portland  cement                                                 11.00  9.00  9.00 

Lumber                                                                       30.00  40.00  15.00 

Sewage  disposal  plant  complete   28,194.00  24,000.00  34,400.00 

Extended  totals   $144,527     $148,818  $151,187 

K  L 

125,278  lin.ft.  8-in.  vitrified  sewer  pipe   $0.20  $0.20 

18,575  lin.ft.  10-in.  vitrified  sewer  pipe   0.27  0.30 

13,791  lin.ft.  12-in.  vitrified  sewer  pipe   0.36  0.40 

6280  lin.ft.  15-in.  viUified  sewer  pipe   0.53  0.60 

2956  lin.ft.  18-m.  vitrified  sewer  pipe   0.80  0.80 

8781  lin.ft.  21-in.  vitrified  sewer  pipe   1 . 12  1.10 

12  lin.ft.  8-in.  c.i.  pipe   0.95  1.50 

60  nn.ft.  10-in.  c.i.  pipe   1.40  2.00 

24  hn.tt.  12-in.  c.i.  pipe   1.75  2.50 

120  lin.ft.  ls-in.  c.i.  pipe   3.10  3.50 

264  lin.ft.  21-in.  c.i.  pipe   3.60  4.00 

115,615  lin.ft.  6  ft.  trench   0.18  0.14 

27,660  lin.ft.  6  ft.  to  8  ft.  trench   0.23  0.20 

27,060  lin.ft.  8  ft.  to  10  ft.  trench   0.30  0.30 

3675  lin.ft.  10  ft.  to  12  ft.  trench   0.40  0.40 

1690  hn.it.  12  ft.  to  16  ft.  trench  '.   0.60  0.80 

3140  6-in.  on  8-in.  Y-connections   0.35  0.60 

335  6-in.  on  10-in.  Y-connections   0.50  0.80 

255  6-in.  on  12-in.  Y-connections   0  .55  1.00 

57  6-in.  on  15-in.  Y-connections   1.00  1.50 

35  6-in.  on  18-in.  Y-connections   1.50  2.00 

286  manholes   27  .50  32  .00 

50  flush  tanks   75  00  60  00 

52  lampholes   5  00  10  .00 

11900  cu.yd.  rock  excavation   2  25  2.50 

1 51 . 5  poftland  cement   7 . 00  8 . 00 

Lumber   30.00  30.00 

Sewage  disposal  plant  complete   27,990  00  30,500  00 

Extended  totals   $159,034  162,8965 


D 

E 

F 

G 

H 

I 

J 

$0 

24 

$0.22 

$0.22 

$0 

23 

SO 

21 

$0 

25 

SO.  22 

0 

30 

0.28 

0.29 

0 

295 

0 

26 

0 

34 

0.31 

0 

40 

0.36 

0.36 

0 

35 

0 

33 

0 

45 

0.39 

0 

60 

0.55 

0.52 

0 

50 

0 

47 

0 

65 

0.60 

0 

•SO 

0.78 

0.75 

0 

71 

0 

70 

0 

00 

0.83 

1 

00 

1.20 

1.10 

0 

93 

1 

02 

1 

40 

1.05 

1 

III) 

0.875 

1.00 

1 

00 

0 

90 

0 

SO 

0.75 

1 

25 

1.05 

1.25 

1 

25 

1 

20 

1 

00 

1.00 

1 

50 

1.32 

1.75 

1 

50 

1 

50 

1 

40 

1.10 

1 

no 

1.96 

2.50 

2 

50 

2 

00 

2 

40 

1.75 

4 

(HI 

2.50 

3.25 

2 

50 

2 

90 

3 

oo 

2.10 

0 

17 

0.14 

0.15 

0 

16 

0 

22 

0 

IS 

0.10 

0 

20 

0.20 

0.20 

0 

20 

0 

27 

0 

20 

0.16 

0 

30 

0.40 

0.30 

0 

25 

0 

35 

0 

25 

0.27 

0 

50 

0.60 

0.40 

0 

30 

0 

50 

0 

35 

0.30 

0 

90 

0.75 

0.60 

0 

45 

0 

00 

0 

00 

0.98 

0 

25 

0.35 

0.40 

0 

37 

0 

40 

0 

45 

0.35 

0 

:',o 

0.45 

0.55 

0 

47 

0 

00 

0 

oo 

0.57 

0 

10 

0.75 

0.65 

0 

60 

0 

75 

0 

75 

0.75 

0 

50 

1.25 

1.00 

0 

865 

1 

00 

1 

10 

1.00 

0 

70 

1.65 

1.50 

1 

30 

1 

50 

1 

00 

1.25 

28 

00 

29.00 

27.50 

30 

00 

25 

00 

24 

00 

30.00 

60 

00 

65.00 

55.00 

62 

00 

55 

00 

62 

00 

65.00 

7 

00 

10.00 

7.50 

8 

00 

6 

00 

8 

OO 

6.00 

1 

75 

1.50 

2.25 

2 

50 

1 

75 

1 

50 

2.75 

7 

00 

9.00 

10.00 

7 

00 

10 

00 

8 

00 

10.00 

30 

00 

30.00 

40.00 

30 

00 

30 

00 

20.00 

24,000 

00 

31,409.96 

28,975.00 

25,648 

00 

26,000 

00 

26,000 

00 

29,435.00 

$152,468  $155,296      $155,328     $156,408     $156,832     $156,833  $158,450 


M 
$0.18 
0.24 
0.32 
0.44 
0.62 
0.85 
1.00 
1.40 
1.80 
3.10 
3.80 
0.32 
0.35 
0.40 
0.55 
0.65 
0.50 
0.70 
1.10 
1.35 
1.90 
33 . 00 
75.00 
6.00 
1.20 
9.00 
50.00 
29,420.65 


N 
$0.22 
0.27 
0.37 
0.50 
0.73 
1.05 
1.00 
1.25 
1.50 
2.75 
3.50 
0.15 
0.22 
0.30 
0.73 
0.92 
0.47 
0.58 
0.75 
1.25 
1.75 
0.45 
60.00 
10.00 
2.25 
10.00 
50.00 
31,885.50 


O 
$0 
0 
0 
0 
0. 
1. 
1. 
1. 
1. 
3. 
3. 
0. 
0. 
0. 
0. 

1. 

0. 
0. 
0. 
0. 

1. 

35. 
70. 
12. 
0. 
10. 
25. 
30,000. 


25 
34 
44 
63 
93 
19 
00 
38 
75 
15 
75 
325 
455 
62 
91 
39 
35 
45 
60 
85 
25 
00 
00 
00 
01 
00 
00 

00  33, 


P 

$20.5 
26.5 
33.5 
46.5 
0.69 
98.5 
1.21 
1.65 
2.10 
3.75 
4.50 
0.30 
0.37 
0.44 
0.60 
0.80 
0.35 
0.46 
0.59 
0.85 
1.28 

38.00 

75.00 
5.00 
2.50 
8.00 

27.00 
000.00 


Q 

$0.25 
0.33 
0.41 
0.57 
0.84 
1.28 
84.5 
1.10 
1.37 
2.35 
2.89 
0.35 
0.38 
0.40 
0.60 
0.80 
0.22 
0.34 
0.45 
0.75 
1.17 
40.00 
30.00 
20.00 
2.00 
9.00 
30.00 
37,920.00 


R 

$0.26 
0.33 
0.43 
0.62 
0.90 
1.30 
0.95 
1.25 
1.40 
2.75 
3.20 
0.40 
0.48 
0.78 
0.90 
1.20 
0.65 
0.80 
0.90 
1.30 
2.00 
40.00 
85.00 
10.00 
3.00 
12.00 
35.00 
32,485.00 


$0.26 
0.34 
0.43 
0.63 
0.90 
1.25 
1.00 
1.31 
1.50 
2.75 
3.50 
0.40 
0.50 
0.80 
0.90 
1.25 
0.65 
0.80 
0  90 
1.40 
2.00 
40.00 
90  00 
12.00 
3.00 
13.00 
40.00 
33,000.00 


$168,409     $167,916     $183,509     $191,354     $204,983     $238,756  $240,857 
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Cleveland,  Ohio — Preliminary  plans  have  been  prepared  by 
Charles  W.  Hopkinson,  Arch.,  900  Rose  Bldg.,  for  the  con- 
struction of  a  two-story  gymnasium  for  the  Western  Reserve 
University.  The  estimated  cost  is  $150,000.  Charles  F  Thwing 
is  Pres.    Noted  Oct.  15. 

Cleveland,  Ohio — Preliminary  plans  have  been  prepared  by 
W.  S.  Lougee,  Arch.,  500  Marshall  Bldg.,  for  the  construction 
of  a  lodge  building  for  the  Cleveland  Bricklayers  Benevolent 
Association.  Estimated  cost,  $50,000.  W.  E.  Potter,  49S  East 
117th  St.,  is  Secy.    Noted  June  10. 

Cleveland,  Ohio — Plans  have  been  prepared  by  W.  R  Mc- 
Cormack,  Arch.,  Board  of  Education  Bldg.,  East  Sixth  St. 
and  Rockland  Ave.  for  the  construction  of  a  six-story  high 
school  and  office  building.  The  estimated  cost  is  $1,000,000 
Noted  Mar.  25. 

Cleveland  Heights,  Ohio — ( Warrensville  post  office) — Bids 
will  soon  be  received  by  Ezra  K.  Bryan,  Clk.  Bd.  of  Education, 
Parkdale  Ave.,  for  the  construction  of  a  two-story  grade 
school.  The  estimated  cost  is  $75,000.  Franz  C.  Warner,  767 
Hippodrome  Bldg.,  Cleveland,  is  Arch.    Noted  May  6  and  20. 

Columbus,  Ohio — Plans  have  been  prepared  by  J.  B.  Martin, 
East  Liverpool,  for  the  construction  of  a  church  on  West 
Fifth  St.  for  the  Grace  United  Brethren  Congregation.  Esti- 
mated cost,  $50,000. 

Dayton,  Ohio — Plans  have  been  prepared  by  W.  H.  Simms 
and  C.  H.  Simms  for  the  construction  of  a  five-story,  S5xl00-ft. 
reinforced-concrete  building  to  be  known  as  the  Advertising 
Bldg.,  on  Jefferson  St.  between  Second  and  Third  St.  The  esti- 
mated cost  is  $100,000. 

STATE  HIGHWAY,  PIERCE  COUNTY,  WASH 

Bids  were  received  June  1  by  the  State  Highway  Commis- 
sioner, Olympia,  Wash.,  for  the  construction  of  a  section  of 
the  National  Park  Highway  in  Mashell  Canon,  Pierce  County 
from:  <A)  Charles  Daley  &  Co.,  Seattle;  (B)  Booker,  Kiehl 
&  Wipple,  Seattle;  (C)  Henry  Styles,  Tacoma;  (D)  Rajotte, 
Tobert  &  Winters,  Seattle;  (E)  Torger  Peterson,  Eatonville- 
(F)  Standifer  Clarkson  Co.,  Portland,  Ore.;  (G)  N.  A  Deger- 
strom  &  Co:,  Ballard  Station,  Seattle;  (H)  S.  Normile,  Seattle- 


p,ast  Cleveland,  Ohio — Plans  are  being  prepared  by  W  H 
Nicklas,  Arch  1900  Euclid  Ave.,  for  the  construction  of  addi- 
tions to  the  Chambers  and  Rozelle  Schools  at  East  Cleveland 
Estimated  cost,  $50,000. 


Cleveland. 

East  Liverpool,  Ohio — The  city  contemplates  the  construc- 
STfiM    %>  w-°"ot2ryv.  ma.rket  house.     The  estimated  cost  is 
HO  000.    P.  V.  Schciber-  is  Mayor  and  E.  J.  Smith  is  Dir. 
Jruo.  Ser. 


of 


East  Moliue,  Ohio — At  a  recent  election  the  citizens  voted 
m  favor  of  the  question  of  issuing  $75,000  in  bonds,  the  pro- 
school0  Wl11  be  used  for  the  construction  of  a  high 

a  Ii?dJna,n  yiew>  ohi°—  (Plainville  post  office) — Tietig  &  Lee 
ni=C„ho'  f01  £°Uth  National  Bank  Bldg.,  Cincinnati,  is  preparing 
plans  for  the  construction  of  a  two-  and  three-story  brick 

maied^colt^ofoo^  ^  R°Ck  HU1  Sanitari»™  ?<> 

w  I\Ifi?uV!,ff"yU-le*  Ohio— B;^B  will  be  received  about  July  14 
by  Albert  Pretzinger  and  Edward  P.  Musselman,  Archs.,  1155 
Keibold  Bldg.,  Dayton,  for  the  construction  of  a  two-storv 
school.     Estimated  cost,  $75,000.     Noted  Feb.  18. 

Marion,  Ohio— -Preliminary  plans  are  being  prepared  by 
Marriott,  Allen  &  Hall,  Arch.,  420  Hayden-Clinton  Bank  Bldg^ 
Columbus,  for  the  construction  of  a  two-story  high  school 
The  estimated  cost  is  $150,000.  O.  C.  Briggs  is  Clk.,  Bd  of 
indication. 

+Minerva,  Ohio— WILLIAM  BROS.,  Bellevue,  has  been 
awarded  the  general  contract  for  the  construction  of  a  two- 
f «n  nnnXl2A°"fit-  firel^°°.f  high  school.  The  estimated  cost 
May  90        Andrew  Dietrich  is  Clk.,  Bd.  of  Education.  Noted 


(I)  KENDLER  &  EPPLER,  Eatonville  (awarded  contract)- 
(J)  C.  L.  Morris  Construction  Co.,  Seattle;  (K)  W.  P.  Zindorf! 
Seattle;  (L)  Allred  &  James,  Centralia;  (M)  Sloane  Bros  ■ 
(N)  Atlas  Construction  Co.,  Everett;  (O)  D.  V.  McDonald  & 
Co.,  Seattle;  (P)  Nettleton,  Bruce  &  Eschbach  Co.,  Seattle- 
(Q)  Charles  N.  &  Earle  Maxham,  Tacoma.  The  item  bids  were 
as  follows: 


56,100  cu.yd.  excavation, 
including  haul  of  400  ft. .  . 

50,000  cu.yd.  overhaul  on 
above  material,  per  each 
100  ft  

10  acres  clearing  


B 


D 


E 


G 


H 


I 


M 


N 


Riprap,    hand   placed,  per 

cu.yd  

Concrete,  1st  class,  per  cu. 

yd    

Concrete,  2d  class,  per  cu.yd. 
Guaid  rail  in  place,  includ- 
ing spikes  and  bolts  per 

lin.ft  

Timber  and  plank  in  place, 

including  spikes  and  bolts, 

per  M.  ft.  b.m  

Logs  for  cribbing  in  place, 

per  lin.ft  

6-in.  porous  tile  drains  in 

place,  per  lin.ft  

8-in.  porous  tile  drains  in 

place,  per  lin.ft  

12-in.  plain  concrete  pipe  in 

place,  per  lin.ft  

18-in.  plain  concrete  pipe  in 

place,  per  lin.ft  

18-in.  reinforced  -  concrete 

pipe  in  place,  per  lin.ft..  . 
30-in.  reinforced  -  concrete 

pipe  in  place,  per  lin.ft. .  . 
36-in.  reinforced  -  concrete 

pipe  in  place,  per  lin.ft..  . 
42-in.  reinforced  -  concrete 

pipe  in  place,  per  lin.ft..  . 


SO 

.27 

$0 

.40 

SO 

.40 

SO 

.36 

$0 

.35 

$0 

.33 

$0 

.45 

$0 

.28 

$0.25 

SO 
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.32 

so 
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100.00 
125.00 

0 
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75 

.01 
00 

.00 

0.015 
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150.00 

0. 
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85 

01 
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.00 

0. 
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.00 
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0 
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.00 

0. 
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100.00 

3 
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3 

.50 

3 
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2 

.50 

1 
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1 
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3 
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2.00 

1 
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3 
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8 
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3 
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12 
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13 
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10 
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00 

11 

9 
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10 

8 

.00 
.00 

9 
8 
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.50 

12 
11 

.00 
.00 

16 
14 

.00 
.00 

15.00 
12.00 

7 
6 

.25 
.65 

15 
11 

.00 
.00 

25 
18 

.00 
.00 

17 
16 

.00 
.00 

7.50 
10.00 

0 

50 

0 

.50 

0 

25 

1 

00 

0 

.20 

0 

.10 

0 

.25 

0 

.40 
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0 
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0 

.35 

0 

.25 

0 

.30 
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00 

25 

00 

25 
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30 

00 

20 
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18 
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24 

00 

20 
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25 
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25 

.00 

25 

00 

30 
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0. 

25 

0 

40 

0 

25 

0 
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0 
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0 

.14 

0 

25 

0 
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0  25 

0 

50 

0 
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0 

25 

0 

30 
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0. 

60 

0 

35 

0, 

25 

0 

25 

0 
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0 

35 

0 

35 

0 

50 
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0 

23 

0 
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0 

25 

0 

40 

0.40 

0. 

80 

0. 

50 

0. 

35 

0. 

35 

0. 

35 

0. 

50 

0. 

40 

0. 

70 
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0 
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0 

60 

0. 

35 

0, 

50 
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1. 

50 

1. 
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0. 

80 
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1. 

00 

1. 

50 

1. 

00 

1. 

00 
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0. 
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00 

2. 

50 

1. 
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50 

2. 

00 

1. 

50 

2. 

00 

1. 

25 

2. 

00 

2, 

00 

1. 

75 

4.00 

1. 

29 

2. 

50 

3. 

50 

2. 

25 

1.50 

3. 

25 

2. 

25 

2. 

50 

2. 

75 

3. 

00 
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00 

2. 

50 

2. 

50 

4.50 

1. 

56 

3. 

00 

4. 

00 

3. 

25 

2.50 

4. 

50 

4. 

50 

3. 

50 

4. 

50 

4. 

00 

4. 

00 

5. 

50 

4. 

00 

5.50 

3. 

98 

3. 

50 

5. 

00 

5. 

00 

2.75 

5. 

50 

6. 

00 

4. 

75 

5. 

25 

6. 

00 

5. 

00 

6. 

00 

5. 

00 

6  00 

5. 

76 

5. 

00 

7. 

00 

6. 

00 

3.00 

6. 

50 

7. 

50 

5. 

00 

8. 

50 

8. 

00 

6. 

00 

8. 

50 

7. 

00 

6.50 

7. 

95 

12. 

to 

8. 

50 

7. 

00 

4.00 

p  p 

$0.40  $0.30 
0.01  0.01 


Q 


.27 


0.01 
40.00 


0.50 


2.50  3.50 


7.00 


16.00 
14.00 

0.18 

24.00 
0.27 
0.25 
0.40 
1.00 
1.50 
2.00 
4.65 
6.75 
7.85 


13.00 
12.00 


0.25 

25.00 
0.20 
0.20 
0.25 
0.60 
1  25 

1  50 

2  75 
3.75 
6.60 


Extended  totals  $17,917  $25,525  $25,008  $24,706  $22,555  $21,758  $28,300  $17,70S  $17,355  $20,784  $21,530  $25,174  $29,238  $23,458  $24,835  $19,639  $18,195 

MAPLE  WOOD  SEWER,  NO.  1 — ST.  LOUIS,  MO. 
MaJfwoVs^we^  £<,.;_  (E)  John  F.  McMahon;  (F)  Strubel  Helmich;   (G)  E.  C. 

TION  CO.  (awarded  contract);  (B)  N  B  Watters  &  Son-  (C)  Davis:  <H>  Thomas  Connor  &  Son;  (I)  Feuin-Colnon  Contract- 
Century    Construction    Co.;    (D)    Kamp-Lewald  Engineering 

ing  Co.    The  item  bids  were  as  follows: 


270  cu.yd.  class  "A"  Excavation  in  open  cut. . . 

6620  cu.yd.  class  "A"  excavation  in  tunnel  

1630  cu.yd.  class  "B"  excavation  in  open  cut. . 

5  cu.yd.  class  "B"  excavation  in  tunnel  

260  cu.yd.  common  brick  masonry  in  open  cut. 

30  cu.yd.  common  brick  masonry  in  tunnel  

90  cu.yd.  vitrified  brick  masonry  in  open  cut. . . 

5  cu.yd.  vitrified  brick  masonry  in  tunnel  

10  cu.yd.  class  "A"  concrete  in  open  cut  

470  cu.yd.  class  'A"  concrete  in  tunnel  

5  cu.yd.  class  "B"  concrete  in  open  cut  

120  lin.ft.  12-in.  vitrified  clay  pipe  

193  lin.ft.  30-in.  vitrified  clay  pipe  

10  6-in.  slants  

10  12-in.  slants  

7  12-in.  elbows  (J  curves)  

2  12-in.  "T"  Junctions  on  12-in.  pipe  

1  12-in.  "T"  Junctions  on  15-in.  pipe  

1  12-in.  J'T"  Junctions  on  24-in.  pipe  

2  12-in.  "T"  Junctions  on  30-in.  pipe  

1  12-in.  "T"  Junctions  on  33-in.  pipe  

6-in.  "Y"  Junctions  on  30-in.  pipe. . . . 

34S0  lb  cast  ir;n   

1090  lb.  wrought  iron  

100  sq.ft.  inlet  stone  

200  lin.ft.  extra  drilling  in  tunnel  


A 
$1.75 
6.57 
0.50 
8.00 
7.00 
10  00 
8.00 
11.00 
6.50 
7.50 
6.00 
0.25 
1.85 
0  25 
0  35 
0  35 
0  90 
1.50 
4.50 
7  00 
10.00 
7.00 
0.02 
0.035 
0.25 
0.01 


B 

$0.50 
5.47 
0.40 

50.00 
8.00 

15.00 
8.00 

12.00 
7.50 
7.50 
7.00 
0.30 
2.00 
0.40 
0.80 
1.00 
1.00 
1.00 
3.00 
8.00 

10.00 
2.00 
0.02 
0.04 
0.30 
0.20 


C 
$5.00 
7. 10 
0.90 
25.00 
9.00 
10,00 
10.00 
12.00 
8.00 
9.00 
7.00 
0.25 
1.00 
0.30 


0.60 
0.50 
0.75 
1.00 
8.00 
9.00 
8.00 
0.03 
0.04 
0.50 
0.50 


D 

$4.00 
8.50 
0.75 
8.50 
9.00 
20.00 
10  00 
30  00 
10.50 
10.50 
10.50 
0.50 
3.00 
0.50 
1.00 
1.00 
1.25 
1.60 
6.00 
7.00 
8 '00 
7.00 
0.04 
0.05 
0.50 
1.00 


E 
$2.50 
8.00 
0.70 
4.00 
8.00 
14  00 
12.00 
14.00 
8.00 
12.00 
7.00 
0  30 
2.25 
0.60 
1.00 
1.00 
1.25 
1.60 
5.25 
10.00 
15.00 
9  00 
0.03 
0.05 
0.40 
0.10 


F 

$2.50 
7.90 
0.60 
15.00 
9.00 
13.00 
10.00 
15.00 
7.50 
8.50 
5  00 
0.75 
2.00 
0.50 
1.00 
1.50 
3.00 
3.00 
8.00 
11.00 
12  00 
9.00 
0.04 
0.04 
0.20 
0.25 


G 
$2.50 
10.25 
0.90 
18.00 
9  50 
12.00 
11.00 
13.50 
10,00 
16.00 
10.00 
0.40 
2.25 
1.00 
1.50 
1.50 
2.50 
3.00 
8  00 
12  00 
20 , 00 
12.00 
0.05 
0. 10 
0  50 
0.50 


H 
$4.10 
11.50 

2.60 
27.60 
12.00 
19  50 
16.00 
21.00 
9.00 
18.75 
8.50 
1.60 
3.75 
1.75 
2.25 
2.50 
2.75 
3  25 
7.50 
12  10 
15 . 00 
9.75 
0  09 
0.08 
1.50 
0.50 


I 

$3.00 
12  00 
0.80 
5.00 
8.00 
13.00 
10.00 
16.00 
8.00 
9.00 
6.50 
0.35 
2.00 
1.00 
1.00 
1  00 
1 .00 
1 . 50 
4  00 
7 . 00 
10.00 
8.00 
0.03 
0.05 
0.50 
0.60 


Extended  totals   $51  933 


$44,860       $58,491       $68,874       $65,010       $62,683       S82.724       $97,541  $90,233 
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+Toledo,  Ohio — The  Board  of  Education  has  awarded  the 
general  contract  for  the  construction  of  additions  and  altera- 
tions to  the  Chase  School  at  Chase  and  Bassett  St.  and  the 
Wayne  School  at  Wavne  and  Ralph  St.  to  the  WALLS,  BOCK 
&  KUHLMAN  CO.,  Toledo,  at  $103,000.    Noted  May  27. 

West  Alexandria,  Ohio — Plans  have  been  prepared  by 
Edward  J  Mounstephen,  Arch.,  S02  United  Brethren  Bldg., 
Dayton,  for  the  construction  of  a  two-story  school  for  Lanier 
Township.     The  estimated  cost  is  $50,000. 

Muncie,  Iiid. — Plans  prepared  by  Charles  Honuck,  Arch., 
have  been  approved  by  the  State  Board  of  Chanties  and 
Corrections  for  the  construction  of  an  infirmary  building  for 
Delaware  County.  The  estimated  cost  is  $45,000.  Noted 
June  24. 

Vincennes,  Ind. — John  T.  Oliphant  will  construct  an  eight- 
story  office  building.    The  estimated  cost  is  $75,000. 

+Detroit,  Mich. — The  contract  for  the  structural  steel 
work  of  the  superstructure  of  the  main  library  to  be  con- 
structed at  Woodward,  Cass,  Putnam  and  Kirby  Ave.  has  been 
been  awarded  to  the  AMERICAN  BRIDGE  CO.,  30  Church  St., 
New  York,  N.  Y.    Estimated  cost,  $1,000,000.     Noted  May  6. 

+Grand  Rapids,  Mich.— The  HAUSER- OWEN- AMES  CO., 
Grand  Rapids,  at  $66,030,  has  been  awarded  the  contract  for 
the  construction  of  a  four-story  building  for  the  Michigan 
Soldiers'  Home. 

+llastini;s.  Mich. — The  contract  for  the  construction  of  a 
high  school  has  been  awarded  to  THOMAS  R.  CROCKETT, 
Allegan,  at  $67,324.    Noted  June  10. 

Chicago,  HI. — Plans  are  being  prepared  by  William  L. 
Klewer  &  Son,  Arch.,  64  West  Randolph  St.,  for  the  construc- 
tion of  a  four-story  theater  and  office  building  for  Albert 
Fuchs,  S23  Sheridan  Rd.    The  estimated  cost  is  $350,000. 


+Chicag-o,  111. — The  general  contract  for  the  construction 
of  a  five-story,  75x99-ft.  brick  department  store  at  4722  Broad- 
way for  Albert  E.  Cook,  has  been  awarded  to  DARLING  & 
EITEL,  128  North  Fifth  St.,  Chicago.    The  estimated  cost  is 

$200,000. 

Chicago,  111. — Price  &  McLanahan,  Arch.,  16th  and  Walnut 
St  Philadelphia,  Penn.,  is  preparing  plans  for  the  construction 
of  a  four-story,  400x800-ft.  freight  station  for  the  Pennsyl- 
vania R.R.    Alex  C.  Shand,  Philadelphia,  is  Ch.  Engr. 

Jacksonville,  111. — Bids  will  be  received  about  July  5  for 
the  construction  of  a  two-story  addition  to  Norbury  Sani- 
tarium. Estimated  cost,  $40,000.  C.  W.  Buckingham,  Morrison 
Blk.,  is  Arch. 

Superior,  Wis. — Bids  are  being  received  by  the  Building 
Committee  and  E.  M.  Ulrich,  Arch.,  1900  Euclid  Ave.,  Cleveland, 
Ohio  for  the  construction  of  an  orphanage  for  the  Catholic 
Diocese.    Estimated  cost,  $100,000.    Noted  Apr.  15. 

Ames,  Iowa — W.  D.  Lewis  &  Co.,  Ames,  at  $78,499,  submitted 
the  lowest  bid  for  the  construction  of  a  four-story  hotel  for 
the  Ames  Improvement  Co. 

Fontanelle,  Iowa — L.  D.  Willis,  Arch.,  1119  City  National 
Bank  Bldg.,  Omaha,  Neb.,  is  preparing  plans  for  the  construc- 
tion of  a  two-story,  70x94-ft.  school.  The  estimated  cost  is 
$40,000.    E.  D.  Barnhill  is  Pres.,  Bd.  of  Education. 

Minneapolis,  Minn. — The  Gamble-Robinson  Commission  Co., 
222  North  Sixth  St.,  will  construct  a  six-  or  eight-story  fruit 
and  produce  trade  building.     The  estimated  cost  is  $100,000. 

St.  Cloud,  Minn. — Plans  are  being  prepared  by  Tyrie,  Chap- 
man &  Gage,  320  Auditorium  Bldg.,  Minneapolis,  for  the  con- 
struction of  a  high  school.     The  estimated  cost  is  $150,000. 

St.  Paul,  Minn. —  (Official) — Bids  will  be  received  about  Sept. 
15  for  the  construction  of  a  building  at  Cedar  and  Central 
St.  for  the  Minnesota  State  Historical  Society.  C.  H.  Johnston, 
Capitol  Bank  Bldg.,  is  State  Arch.    Noted  Apr.  29  and  June  24. 


BANK    ST.   BRIDGE,   WATERBURY,  CONN. 


+Bids  were  received  June  1  by  the  Board  of  Public  Works, 
Waterbury,  for  the  construction  of  a  reinforced-concrete 
bridge  over  the  Naugatuck  River  from:  (A)  Barbara  D'Aurio; 
(B)  C  A  Sibley,  New  Haven;  (C)  O'Brien  Construction  Co.,  18 
East  41st  St.,  New  York;  (D)  McHarg-Barton  Co.,  171  Madison 


Ave.,  New  York;  (E)  Fred  T.  Ley  &  Co.,  Inc.,  Springfield, 
Mass.;  (F)  Robert  Daley  Co.,  New  Haven;  (G)  Barzaghi- 
Vought  Co.,  Inc.,  299  Madison  Ave.,  New  York;  (H)  HUDSON 
RIVER  CO.,  149  Broadway,  New  York  (awarded  contract). 
The  item  bids  were  as  follows: 


2067  cu.yd.  excavation  bridge  abutments  and  piers  to  elevation  110   $1.50 

1422  cu.yd.  excavation  bridge  abutments  and  piers  below  elevation  110..  2.00 

1540  cu.yd.  concrete  masonry,  1-3-6   8.00 

428  cu.yd.  concrete  masonry,  1-25-5   12.00 

908  cu.yd.  concrete  masonry,  1-2-4   16 . 00 

60  cu.yd.  concrete  masonry,  1-2-4,  1-in.  stone   20  00 

Parapet  walls,  molding  and  curbing,  lump  sum   10,100  .00 

70  cu.yds.  pier  ends  and  coping   59 . 00 

1 13  tons  1-in.  steel  reinforcement   100  00 

20 . 5  tons  -J-in.  steel  reinforcement   100  00 

8  tons  Hn.  steel  reinforcement   100 .00 

890  sq.yd.  wire  mesh  reinforcement   0.45 

3o0  sq.yd.  brick  sidewalk  

Iron  conduit  and  boxes,  (lump  sum)   300.00 

40M  ft.  b.m.  wood  sheet  piling   fn'nA 

12M  ft.  b.m.  timber  grillages   50.00 

670  lin.ft.  6-in.  drain  tile   ■   CE„i  xS 

Construction  and  removal  of  temporary  bridge,  (lump  sum)   0500.00 

6000  lin.ft.  timber  piling,  12  to  20  ft.  long   0.  M 

6000  lin.ft.  timber  piling,  20  to  30  ft.  long   0.  50 

980  cu.ft.  excavation,  retaining  wall   2  00 

475  cu.yd.  rubble  masonry   7.00 

Extended  totals   $91,574 


B 
$1.45 
6.00 
6.80 
9.60 
18.50 
24.00 
9,655.00 
60.00 
80.00 
90.00 
100.00 
0.75 
2.50 
175.00 
60.00 
48.00 
0.75 
3650.00 
0.40 
0.40 
1.50 
6.00 


$1.00 
3.00 
7.50 
8.00 
13.75 
13.75 
11,000.00 
72.  CO 
100 . 00 
100  00 
100.00 
0.50 
2.50 
200.00 
60.00 
50.00 
0.50 
3000.00 
0.75 
0.75 
1.00 
5.50 


$2.00 
6.00 
6.00 
7.25 
9.75 
8.50 
9,000.00 
60.00 
50.00 
50.00 
60.00 
0.50 
3.00 
125.00 
67.00 
38.00 
0.25 
5000.00 
0.25 
0.25 
2.50 
4.00 


$1.50 
3.00 
7.00 
7.00 
12.00 
15.00 
9,600.00 
65.00 
56.00 
56.00 
66.00 
0.50 
1.85 
125.00 
60.00 
60.00 
0.40 
3650.00 
0.30 
0.30 
2.30 
3.60 


$0.50 
0.50 
8.00 
10.00 
10.00 
25.00 
7,000.00 
3,950.00 
80.00 
75.00 
80.00 
0.35 
1.00 
100.00 
55.00 
50.00 
0.20 
6600.00 
0.20 
0.20 
0.50 
5.00 


$1.25 
3.00 
5.00 
6  00 
12.00 
12  50 
9,025.00 
60.00 
45.00 
48.00 
50.00 
0.40 
1.50 
500.00 
70.00 
50.00 
0.25 
3500.00 
0.25 
0.25 
1.50 
4.00 


H 
$1.10 

2.50 
7.30 
8.30 
9.20 
9.50 
9,055.05 
61  50 
50.00 
50  00 
50.  Ou 
0.40 
2.05 
125.00 
50  00 
45.00 
0.20 
3105  00 
0.25 
0.25 
0.35 
2.55 


$87,159      $84,559      $71,598      $.70,455      $66,091       $62,870  $61,337 


PARK  AVE.  BRIDGE — CINCINNATI,  OHIO 

Bids  were  received  June  1  by  the  Board  of  Public  Service,  Nickoson;    (I)    Ferro-Concrete   Construction   Co.;    (J)  Run(ik 

Cincinnati   for  the  construction  of  a  reinforced-concrete  arch  Bros.;    (K)   James  Duff  Construction  Co.,  Cleveland;    (l_.)  u. 

over  Kemper  Lane  at  the  Park  Ave.  entrance  to  Eden  Park,  Ejd  Concrete  steel  Co.;   (M)  Kirchner  Construction  Co.;  (N) 

from:  (A)  D.  P.  Foley;  (B)  A.  J.  Yawger,  Indianapolis   Ind  ;  Th           p    strack;  (0)  Engineer's  Estimate.    All  bidders  of 

^C&S^^  Ci-Tnnati- unless  otne/wise^stated.    The   item   bids   were  as 

field,  Youngstown;    (G)   F.  W.  Folz  &  Co.;    (H)   William  F.  follows: 

ABCDEFGHI.JKL.  MNO 

7TonCUearthrenCh  6XCaVa"  $0.75  $0.75  $1.25  $1.50  $0.75  $1.25  $1.00  $2.00  $1.00  $2.00  $1.00  $1.35  $1.50  $1.00  $1.00 

2TonC^ck.trenCh  1.00  2.00  2.50  2.25  3.00  1.75  1  50  3.00  2.50  3.00  2.50  2.00  3.00  2.50  2.50 
3600  cu.yd.  reinforced-con- 

cretejootings  and  abut-  ^  g  ^  g  ^  g  qq  g  qq  ^  g  ^  „  „,  „  84  10  00  10  45  9.40  10.00  12.00  9.00 

^te^aifew^0.?:  12.00  14.20  14.60  17.00  15.00  14.00  14.50  15.00  13.00  16.00  16.00  17.10  18.20  18.00  15.00 

Tetesteirr^0^011:  20.00  20.00  IS.  00  25  00  23.00  25  00  27.50  25.00  25.50  25.00  25.00  31.40  27.00  30.00  25.00 

^ZutauXsn^":  46,000  49,200  50,000  48,000  59,250  51,000  62,600  43,730  57,850  70,800  72,364  68,430  72,500  80,000  60,950 

26,000  cu.yd.  grading  exca-  o . 60  0  01  0.40  0.65  0.60  1.00  0.60 

8o^i8:i,drain::::::    ?:i    §:S     :      |     :      f    §:So    2.00    2.50    2.00    2.50    2.00    2.00  2.50 

500  lin.ft.,  12-in.  drain   0.85       1.25        1.50        1.50        1.25        1.50        1.50       1.50  .50        1.00        1.50  l.uu 

mm  ii  tt  i :  i  i  i  1 1  m  i  m  m  §  i§  i 

iSM'K^'fc:    „:S8   o.07°5   1$   S:3    «:£   S:S5   oi8         hM   h:%   „:S8   i:%   o:70   o.80  o.80 

15pa^:.COn?retebaS?fOT  3.50  5.45  6.00  5.50  5.50  5.00  5.25  5.50  5.50  5.00  6  00  6  75  5.00  6.00  6.00 

300  sq.yd.  concrete  paving.  1.00  1.25  1.50  1.50  1.50  l.Zb  l.ou  i.zo  i.ou 

8°creStepfvingPhaltiC  Tl  1  00  1.50  1.20  1.50  1.50  1.40  1.50  1.35  1.50  1.50  1.50  1.50  1.50  1.50  1.50 

^Tj^v^i™™™™'.  1  30  1.20  1.20  1.15  1.11  1.15  1.16  1.20  1.40  1.30  1.15  1.30  1.40  1.30  1.30 

1000     sq.yd.     bituminous  1.40  1.30  1.30  1.30  1.15  1.30  1.80 

lO^f^ementwalks:  K  ?|i  |  f  0.]  oim  0.13  0.12  0.15  0.12  0.15  0.14  0  1  0.1. 

Extended  totals  8125^354  $136,294  $142,429  $143,875  $148,220  $149,405  $150,310  $151,635  $156,788  $160,937  $167,924  $170,219  $179,404  $200,050  $158,000 


July  1,  1915 


ENGINEERING  NEWS 


21 


Arch^TT^nerlldT  wfcS^o^^h^io^tfucUoX^fL'  partn^Xnf&r  Mo-Frederick  H.  Michaelis,  Arch.,  is  pre- 

two-story  school,    ^estimated  cost  InUtofflS?™'*1011        *  ^ftS1^^^^^  I™  A^n^lttW^ 

Hiawatha,  Kan.-Plans  are  beingr  prepared  by  J.  H.  Pelt  Brne8t   Neuer   and    Edward  NeueT .     The    estimated cost  % 

&  Co.,  Arch.,  800  Grand  Ave.,  Kansas  City,  Mo.,  for  the  con-  ?75,000.  e    estimated   cost  is 

f7^UnCnA0nwf  w  oT°Tst?ryc  high  scn°o1-    The  estimated  cost  is  St.  Louis,   Mo. — A.    J.    Francis   will    construct  a  w 

$75^00.    W.  P.  Shale  is  Secy.,  Bd.  of  Education.  studio-apartment    building   at   WaSan    and    De  Balivferl 

+ Wichita.  Kan.— The  general  contract  for  the  construction  Ave'    The  estimated  cost  is  $100,000. 

of  a  six-story  bank  and  office  building  for  the  Fourth  National  St.  Louis,  Mo. — E.  Mason  Roberts  plans  to  nn^trnM  t 

CO"  Kanlas'cnv^^at  V>1ltAe0QSWENS°N  CONSTRUCTION  commercial   and   store   buildings  at   3872   Wash?n^|ton  Blvd 

cu.,  Aansas  City,  Mo.,  at  $113,609.  The  estimated  cost  is  $100,000.  6  "  -Diva. 

Weeping  Water,   Neb.— Smithley   &    Campbell,    Arch.,    506  +St.  Louis,  Mo.— The  general  contract  for  the  onn«tr„ot,™ 

West  Broadway,  Council  Bluffs,  Iowa,  is  preparing  plans  for  of  a  six-story  office  building  at  Broadwav  and  T  n^<ft  «<■  V 

the  construction  of  a  two-story  school.    The  estimated  cost  is  the  Ranier  Realty  Co  has  ofef  awarded  "to  JAMBSOTEW^R? 

'      '  &  V  ;  1JN(-.,  343  South  Dearborn  St.,  Chicago.  Ill      The  esti 

Kansas  City,  Mo. — Bids  are   being  received  for  the   con-  mated  cost  is  $400,000.     Noted  Nov.  26 

W^ntu\0nst.0to%eSknonwnt0a7ther^fd0g°ef  &  ^The^stfmat'ed  Co  ^Me^sNI^^  Construction 

cost  is  $50,000.     Smith,  Rea  ft  Levitt,  eSMc'.  ^Yd^  pJS^^^^SCl'  .Wt'o  b^ow^s"  l& 

_  u-  M-  R°se  School.    J.  H.  Bilheimer  is  Secy,  of  School  Bd 

^^^T^^P3^1^^  a0tnS3irrSta  Chu^will 'conduct  TOf  fn^at  ^O^^IaS'Sa^oS' Bf 

l^nT^Na'^                                                     Wild6r  ™«                             is  $50,000.    I*  fi?^™'  St' 

Kansas   City,  Mo     New   bids   are'  being   received    by   the  str?c«oT^*  wo7£^  c™- 

Board  of  Public  Works  for  the  construction  of  a  two-story  estimated  cost  is  $50  000  •  The 

(Continued  on  page  25) 

SEWAGE   SYSTEM   AND   SEWAGE-TREATMENT  WORKS  

HUNTINGTON,  N.  Y. 

f  3r+t^cSon7setreUCrt!SniVoefdaMsewe1r4  sy^ten?  X^fffl  j?£S"c  WiSf  =  W'  ?T,di?n,  InC" 

works  from  (A)  Engineer's  Estimate;  (B)  FRANK  NORDONE  Pon  Chester MKi   Pr^n*  pw'h? roT°ktlyn;  (JLD^ly  &  Merritt, 

Mt.  Vernon    (awarded  contract);    (C)   Fred  E    Gross  ft  Son  Fasterr ,   Pnr itSinn           ^glla^  P?ter?n0^'        J-   <L>  North 

Tonkers;    (D)    Lincoln-Steele    Fleming   Co  ,    New    York-    (E)  Brooklyn     (N     Prank  MprSn„Y°Tk:    («  >   ^°iSeph  £tnnings' 

Peter  D'Amato,  Newark.  N.  J.;  (F)  Murphy  Bros.,  Brooklyn;  bids "were  as f^olfowsf  Merandlno-  Inc"  Brooklyn.     The  item 

Vitrified  Pipe  Sewer                         ABCDEFGH  IJ  KLMN 

5555  lin.ft.  8-in.,  8  to  10  ft.deeP\...        0.65       0  65       0  73       0  65       0  65  8  75       0  71        8an       8 It  222       058       082       0  80 

2845  lin.ft.  8-in.,  10  to  12  ft.  deep...        0  85       0  80       0  93       0  80       0  80  n  on       811       ?  12       no?       nil       J22        138       095       0  85 

10401in.ft.  8-in„  12  to  14  ft.  deep ...        1  05       0  95       1  22       1  07       To?  ?m        ,M2       2            »  77       1.25       1.77       1.24  1.01 

^k^:,^&ep::::    Si   8i8    1     1     1  1    ■      1     1     f    :     1%   hit  HI 

j?^SWS3SftS5::::    8:3   8:SS    :      f    1  1    1    1    1    1    $    -   ?:S  8:S§ 

680  lin.ft.  12-in.,  6  ft.  deep...   ....        0  64       0  65       0  57       0  62       1  00  0  QO       nl?       n  It       n  In       2  22  186       138  111 

1205  lin.ft.  12-in.,  6  to  8  ft  deep....        0  64       0  73       0  67       0  72       1  50  ?  1°,       8'«f       8  fit                    ?  25       J20       0  52       0  94  0.71 

120  lin.ft.  12-in.,  8  to  10  ft.  deep....        0  85       0  85       0  85       0  78       2  00  J18       ?  nn       ?1n       2  £2        J?2       130       0  72       0  94  0.90 

35  lin.ft.  12-in.,  10  to  12  ft.  deep....        1  05       1  00       1  20       0  94       ^00  9 18       19°;       }  12                     132       160       1  52       1  06        1  01 

751in.ft.  12-in.,  12  to  14  ft.  deep....        1  35       1  09        1  60       1  20       q-2°,  9  9°.       i!n       i  12       H2        H5,       H5       193       143  116 

80  lin.ft.  12-in.,  14  to  16  ft.  deep...        1  70       1  29       2  15       lis       t!o  9^0       l-fi?       9^       }=t       H?.       2  00       2  16       1  51  !•« 

50  lin.ft.  12-in.,  16  to  18  ft.  deep...        2  00       1  50       2  70       1  74       tfi?  ?  nn       9  no                      '           }-™       250       230       173        1  80 

225  lin.ft.  15-in.,  0  to  6  ft.  deep....       1  00       0  75       0  75       1  05  9nn       n2?       ?  ?n                   }?°       3  00       2  45       1-72  2.00 

730  lin.ft.  15-in.,6to8ft.deep  .  ...        1  10       0  94       0  90       1  15       ifin  9?n       ?  ?o       10?       J  12       J!5        140       0  76       1  12       0  91 

610  lin.ft.  15-in.,  8  to  10  ft.  deep...          1  25       1  05       1  15       \\l       o'no  97?       l^n       V«       iln        J  ^3        180       192       125  1-21 

50  lin.ft.  15-in.,  10  to  12  ft.  deep....        1  50       1  15       1  75       III       I  so  I  la       9  nn       Irn          ™        J'P       2  30        1  93       1  41  1-36 

20,000  Un.ft.  8-in.,  with  bituminous                                                   6       2  50  4  50       2  00       3  (30       3  00        1  90       3  00       2.14        1.71  1.56 

^^ftVl^rwiih  bHuininoua       °  °3       °  °5       °  °4       °  02       0  05  0  05       0  06       0  04       0  04       0  05       0.07       0.30       0  06  0.07 

200rii„Vft:-12-i,,V  with  bituminous       °  °5       °  °6       °  °5       °  04       0  07  0  06       0  07       0  ™       0  05       0  07       0  09       0.32       0  05  0.10 

50nnSft.--i5:in.;  with  bituminous       °  08       °  °7       °  °?       °  °5       0  15  0  08       0  08       0  07       0.06       0.09       0.11       0  35       0.05  0.12 

20;;o"in.f't.la.vine  and  trenohinK  14-       °  '5       °  °8       0  10       0  06       0  20  0  10       0  13       0.08       0.08       0.11       0.14       0.40       0  08  0.15 

im^a^JL^8^.P^:\    8io   °oit   8 18   811   g-S  818   8 18   812.   n-23   2  85    1  ^   22«   2.48  i.40 

365  5-in.  Y-branchesonlO-in.pipe  .        069       0  45       0  40       848       0fi8  8 1?       °  40.       0.35       0.30        1.00       0  40       0  53       0.60  0.32 

90  5-in.  Y-branches  on  12-in.  pipe  .        0  85       0  55       818       8'S8       o'tS  81?       S  |f       %  ™       °'42       11°       0.75       0.77       0.85  0.45 

60  5-in.  Y-branches  on  15-in.  pipe           1  00       0  65       0  65       8  R«       ?  no  8            2  ?n       2  2°.       2  25       150       2  00       0  96       1.05  0.55 

2000  5-in.  |  bends  PP            0  23       0  25       825       n!n       n  18  n  o2       A  J2       i  22       2  28        175       2  20        1  68       1-60  0.90 

400  5-in.  double  Y  branches,  includ-                                               0  30       0  40  0  25       0  30       0  15       0  25       0  50       0  30       0.29       0.31        0  30 

l^^K^viiAAedpipeA^TS.'.      818     81o"     8  30     o'46     8I5  818     8 In     812     2  ^2     A  2°     0  95     0  48     0  40  °-so 

&3^SSS=::  1|  |S  ||  ||  ||  |    ||  ||  K  »|  &g        %g  "S» 

1  ton  c.i.  specials                                 60  88      59  88      fi8  88      7?  88      In  82  In  22      2^-00      27.00      23.00      30.00      30.00      31.50      10.00      40  00 

10  cu.yd.  rock  excavation.                     3  00       3  88       8  88     188       °  88  °°  00     7t  22     62  22     62'22     75  00     75  00     87  50     l0  00  *>-00 

100  cu.yd.  extra  earth  excavation...       0.18       188       1  00       2  00       f  88  ?  88       1  88       ?  22       f  ^       n  22       3  00       4  80       1  00       5  00 

200  cu.yd.  extra  earth  filling ...  .           0  50       0  75       0  50       0 18       n  18  n  22       }  22       122       1  22       0  75       2  00       0  90       0  65  1-00 

20  cu.yd.   extra   broken   stone  or                                               °  50       0  40  0  75        1  00       1  00       °-30       0  "       0.50       0.42       0.65  1.00 

^cu^onorVte  - for   Sewerage       2  °°       1  85       2  °°       3  00       2  00  2  00       2  00       1  ™       1  00       2.75       3  00       1.20       2.00       2  50 

'M^^'^^  3218  4i  41  6818  4818  IS  48-  3°-  M         el:88  7f:88  3I:88  4(1:88 

|C^^%^^g    3?i    31     3  '      31    4  2  -      3        3888    38 1    3888    48^8    aa.88  38:^8 

20  sq.yd.   relaying  of  wood  block                                                     8U        135  1  35        1  50        1  00        1  50        1  50        1.50        1.75        1.35  1.80 

2:18    lit    818    218    g-§?  818    8?8    818    f-ffi    2-8    3  00    3  42    3  50    5  00 

4000    sq.yd.    relaying    bituminous                                                                0  27  0  35        0  50        0  25        1  00        0.50        0  10        0.90        0.75  1.50 

*f^l4^3^teni,iie       0            1  60       0  30       0  70        '  45  1  20       0  75        1  60       0  75       1  00       0.75       1  08       0.40       2  00 

Settling'  tank  '  and  '  appurtenances  °  "  °  18  0  25  0  15  0  25  0  25  0  35  0  20  0  29  0.20  0  40  0  49  0  50  0  16 
Storage" "ta^k  '  and  '  appurtenances  510°'°0  5044'°°  6000  00  7327  00  8500  00  5700  00  8076  00  6794  27  8000  00  9000.00  5510  00  4570  00  8500  00  29.500 
BuuZ^rriliVing  devices  and  ap:  25°°  °°  2480  °°  1635  °°  3475  °°  5500  00  1200  00  3000  00  3689  05  6°00  00  6800  00  2331  00  2380  00  3500.00  7500  00 
SluPdTdryTng  &aPndTPUtenanl  ^  °°  2720  °°  2000  00  2498  00  2500  00  2700  00  2900  00  3040.35  5000.00  3000.00  2310  00  2270  00  5000.00  9000.00 

ces  (lump  sum)   300.00  1500.00  1500.00    254.00    360.00    800.00    250.00    975.55  2000.00  2300  00    246  00     82.00  8000.00  4000.90 

Extended  totals   $76i339  S77i948  $79i302  m,523  $86,530  3,6,758  $88,994  $89,078  $94,788  $1^4^$l74^$Tl^$T5o^7T flii^i 


22 


ENGINEEEING  NEWS 


Vol.  74,  No.  1 


WATER-WORKS  IMPROVEMENT— SOUTH  PHILADELPHIA,  PENN 

PartBi«tWeo?  ^r%^*%iEJSSS^&%S^Sl  Neo  Ve^T*  ^  ^  EdWin  H'  Vare'  712  Lincoln  ™^ 
2.10',  furnishing  anti  laying  cast-iron  water  pipe  in  South'  X?'  ,  g  el  Br<>s..  Inc.,  237  Commercial  Trust  Bldg.;  (H) 
Philadelphia  from:  (A)  Beaver  Engineering  &  Contracting  Charles  P.  Bower,  Wayne  &  Roberts  Ave.;  (I)  Degnon  Con- 
Co.  51  Chambers  St.,  New  York;  (B)  Cunningham  Paving  &  tractmg  Co.,  30  East  42nd  St.,  New  York;  (J)  American  Pav- 
Contractmg  Co.,  1345  Arch  St.;  (C)  M.  &  J.  B.  McHugh,  714  lnS  &  Construction  Co.,  211  South  Ninth  St  All  bidders  of 
Commercial  Trust  Bldg  ;  (D)  Snare  &  Triest  Co.,  Pier  40,  Philadelphia  unless  otherwise  noted.  The  item  bids  were  a 
South   Wharves;    (E)    Keystone  State   Construction   Co.,   704  follows: 

ABCDEFGH  I  J 

mm?  ° U^yd'  -1th  exca™tion  not  more  than  10  ft.  deep ..  ..     $0.99       $1.50  $1.60       $1.10  $1.05       $0.85       $0.95  $117  $125  $165 

1000  cu.yd.  ear th  excavation  more  than ,10  ft.  deep                      1.54         1.80  1.60         1.50  1.60         1.95         0  95  2  00  1  25  1  97 

1500  cu.yd.  rock  excavation  not  more  than  10  ft.  deep                 2.20         1.50  2.50         2.20  2.50         1  33         1  50  2  50  1  25  2  50 

TffS  J°nS  *?X.-J,,x30:ln-  P-f:  hub  and  spigot  pipe                          30.80       32.00  29.68       28.00  i9  60       28.00       28.40  28  75  34  00  27  22 

^  *°^.|^-„^d  smaller  c.i.  hub  and  spigot  pipe                  33.40       30.00  29.97       29.00  31.50       28.00       28.40  30! 86  34  00  28  60 

200  tons  48x36x30-in.  c  i.  specials...                                            70.00       78.00  83.00       70.00  80.00       82.40      118.00  79  50  80  00  62  75 

50  tons  24-,n.  and  smaller  c.i.  specials                                       79.20       87.00  97.00       72  00  77.00       88.00      118.50  84  35  80  00  62  75 

8  26-m.  stop  va  ves                                                                486.75      525.00  550.00      540.00  470.00      498  00      415.00  460 ! 00  720  00  430  00 

g  30-in.  stop  valves                                                                366.85     380.00  341.00      340  00  360.00      350.00      305.00  300  00  500  00  325  00 

in^»1°-St?PValTe8— 209  00      225  00  210  00      200  00  230  00      210  00      190  00  179  00  275    0  200  00 

i°  20"      *t°P  va  ves                                                                   109.85      135.00  150  00      130.00  150  00      122  00      132.00  135.00  220  00  120  00 

20  16-in.  stop  valves                                                                74.65       87.00  100  00       75.00  110.00       81.00       75.00  74  00  90  00  90  00 

15  12-in.  stop  va  ves                                                                    36  90        45.00  48.00        40  00  60.00        39  00        47  00  37  75  54  00  48  00 

10  10-m  stop  valves                                                                27.95       33.00  33.00       30.00  50.00       29  50       37.00  29  25  32  00  40  50 

15  8-in.  stop  va  ves                                                                 21.45       24  .00  22.00       25.00  45.00       22  00       29  .00  20  00  20  00  40  00 

25  6-in.  stop  valves                                                                  14.00       17.00  13.50       16.00  40.00        15.50       21.00  14  12  15  00  35  00 

Jfte-a,rVal-Ve8"";                                                          11  00       10  00  10  00       12  00  14  00        15  05       10  00  10.50  15  00  20  00 

innnniK8t?yJI3n*Ca?i?? 0  02        0  05  0  04        0  03  0  05        0  °3*       0.05  0.021  0  03*  0  04 

nnn?K    Z'1'/™  1ee  £xtureS 0  05         0  05  0  10         0  05  0  10          °.t0         0.08  0.06  0  06  0  06 

5000  lb.  structural  steel                                                             0.04}       0.05  0.04         0.03  0.05         0  04         0.05  0  05  0  05  0  05 

1500  cu.yd.  concrete  masonry                                                     6.00         7.25  8.00         7.50  7  00         6.50         5.50  6.00  0  01  6  00 

gMOcuord.  brick  masonry. .                                                  11.00       12.00  16.00       10.60  12.00       11.50       12.00  12.00  0  01  15  00 

.  An, "°Sqfd-  era mte  block  paving                                                 0.60         0.40  0.36         0.30  0.40          0.40         0.60  0.35  0  01  0  60 

6000  sq.yd.  asphalt  paying....                                                   2.20         1.25  1.40         1.10  1.50         1.40         1.50  1.40  0  01  1  25 

-o     sq.yc  .  vitrified  bnck  paving                                               2.20         0.60  0.70         1.50  1.90         0.75         1  50  1  30  0  01  1  25 

1200  M-yd.  wood  block  paving                                                3  .85        4  .00  3  .00        3  .30  1.90         1.60        3  .50  2  .25  0  01  3  65 

mnn  S t.  resetting  curb                                                               0.05         0.20  0.40         0.20  0.25         0.20         0  25  0.12  0  09  0  20 

1000  sq.ft.  resetting  flag stones.....                                           0.05         0.05  0.20         0.10  0.10         0.06}       0.12  0  08  0  05  0  10 

100  sq.yd.  granolithic  sidewalk  paving                                        1.50         1.25  1.75         1.50  1.50         1.60         1.80  1  10  1  25  1  50 

innmr d-fbTk  sidewalk  paving...                                               1.50         1.00  0.75         0.60  1.00         0.65         0.60  1.00  1  25  100 

IU  WO  lin.tt.  terra  cotta  pipe  sewer,  15-in.  and  under                   0.55         0.60  1.10         0.45  1.00         0.96         1  00  0  50  0  10  0  90 

fnmiKi    j    ™                                                                      0  03  5       0  10  60  00         0  06  0  03         0  04       50.00  0^05  0  06  0  05 

2000  lb.  lead  pipe                                                                      0.33         0.12  0  25         0.15  0.40         0.17         0.60  0.10  0.20  0^20 

Extended  totals  $443,916  $478,955  $654,594  $406,855  $438,645  $399,964  $577,250  $424,381  $413,127  $450,531 


SANITARY    SEWER   SYSTEM — SILOAM   SPRINGS,  ARK. 

Trv,jtBods  We^e-  re?eived  May  12  by  R.  J.  Alfrey,  Secy.,  Bd.  of      St.  Louis,  Mo.;  (I)  Sutherlin  Construction  Co.,  Kansas  City, 

^A'„Sew!r  Dlftrict  No  1  for  the  construction  of  a  sanitary  Mo.;  (J)  W.  S.  McDowell,  Fordyce;  (K)  John  W.  Rooks,  Mc- 
sewer  system  from:  (A)  Matthews  &  Forester,  Kansas  City,  Alester,  Okla.;  (L)  Burke  Construction  Co.,  Ft.  Smith-  (M) 
Mo.,  (B)  Morene,  Brooks  &  Burkham,  St.  Louis,  Mo.;  (C)  W.  V.  E.  Koch,  Joplin,  Mo.;  (N)  EVERETT  &  BURT,  Hutchinson, 
™„ifX "ey  Construction  Co  St.  Louis,  Mo.;  (D)  John  F.  Mc-  Kan.  (awarded  contract) ;  (O)  Pouncey  Paving  &  Construction 
™h0"'  St.  Louis,  Mo.;   (E)  E    J    Heckle,  Kansas  City,  Mo.;      Co.,  Memphis,  Tenn.;  (P)  Edgar  Main,  Liberty,  Mo.;  (Q)  John 

ai  «,+  ™  ?,1pp/t^1oJP'  mv,(G2  McEachin  &  McEachin,  Mc-  Spandri,  Springfield,  Mo.;  (R)  Bash  &  Janes,  Joplin,  Mo.  The 
Alester,  Okla.;  (H)  Hiram  Lloyd  Building  &  Construction  Co.,      item  bids  were  as  follows: 

ABCDEFGH  I 

3000  h>.ft  15  m.  vitrified  sewer  pipe                                              $0.58        $0.40        $0.50        $0.50        $0.56        $0.50  $0.50        $0  45  $0  55 

U9S.  v        J^n-  vJtr!fied  sewer  p?pe                                               0-39           0.30           0.35           0  35          0.40           0.39  0  34           0  34  0  36 

oS  n ,v  V,.  o  ™-  Vltnfied  sewer  pipe                                               0.28          0.25          0.30           0.30           0.30           0.28  0.23          0.26  2  35 

r'   'f!n-v!tr!Msewerplpe                                               0.22          0.16          0.22          0.20          0.23           0.21  0.18           0.18  0  19 

16800  hn.ft.  6  m.  vitrified  sewer  pipe                                               0.15           0.10           0.18          0.15           0.18           0.14  0.13          0  12  0  15 

900  6  !Q.  on  8  m.  Y  s                                                                      0  48          0.30          0.40           0.40           0.85          0.90  0.30          0.34  0  69 

oc?  i-  "k0?n •       •  s'-                                                                    0  36           O-20          0  30          0  30           0  °9           0  65  0.20          0.24  0  45 

264  hn.ft  10  in.  c.i.  pipe                                                                 1.02           1.00           1.50           2.00           1  00           0.95  1.00           1.30  0  85 

72  hn.ft.  8  in.  c.i.  pipe                                                                    0  78          p. 80           1.25           1.50           0.80          0.80  0.90           1.00  0  80 

?§Bmr  V^ni1-?1^-:---  -C 0  54           0  60           1  00           0  90           060          °-55  0-75          0.75  0.70 

oo?°^  v    l  At0A!Vrenuh 018          °-23          °  18           0.15           0.08           0.12  0.13           0.13  0.11 

^,-m^tc4.t0o6r/ttren,ch                                                           O-30          °-37           0.22           0.25           0.15           0.16  0.20          0.20  0  14 

Ton0,  }■£  o  J°  ?nfV  trench                                                             0.42          0.52           0.30           0.35           0.20          0.30  0.31           0.29  0  21 

inn0,-    A,8,!:0  19,  I1'  trenc,h °-60           °-67           0-45           0.50          0.26           0.35  0.40          0.34  0  28 

onn           J°>  *°  J?    ■  trenc,h                                                           0.72    •      1.22          0.60          0.80           0.40           0.40  0.49           0.54  0  45 

7™  >•    ,H2 !°           treneh                                                           0-90           150           0.80          0.90           0.60          0.55  0.75          0.64  0  75 

100 'm.;t-.  14  to  1(?  ft- trench                                                            1  20           2.22           1.00           1.00           0.75          0.80  1.00          0.74  0  95 

Jon  Pu'ldlnS  ?tana- ard  manholes                                                    28.50         35.00         30.00         30.00         28.00         24.00  25.00         27.00  28  30 

120  ""  ft-  building  add.  depth  of  manhole                                        4.80           5.00           3.00           3.00           2.50           3.00  3.00           3  50  4  00 

In  u-!dmg  ,flush  ta,nks                                                                  57.60         75.00         60.00         70.00         50.00         85.00  57.50         65.00  62  50 

40  binldmg  lampholes                                                                     5.40           2.00           7.00         10.00           8.00          9.00  8.00           7  00  7  00 

?nnnu-yd-lxtra  conc-rete- •  ;•:                                                  '        9 • 60          8.00           8.00          9.00          9  00           6  00  8.00           7.00  8  00 

6000  cu.yd  excavating  rock  m  trench                                              2.40          3.00           4.00           3.50           2.80           3.00  2.40           2  50  2  70 

1  building  disposal  plant  complete  (lump  sum)                            9000.00  10,000.00     9000.00      8000.00      9200.00      7209.00  9350.00   12,500  00  9150  00 

1M  ft.  sheeting  left  in  trench                                                        18.00         30.00         25.00         22.00         12.00         18.00  30.00         30.00  39  00 

100  cu.yd.  placing  earth  in  embankment                                            0.42           0  .50           0  .40           0  .25          0.75          0.50  0.30          0.50  0.45 

Extended  total  $53,793 . 00  $58,941 . 00  $55,695 . 00  $53,429 . 00  $48,682 . 00  $46,909 . 00  $46,212 . 00  $50,033 . 00  $46,010 . 00 

JKLMNOPQR 

3°00  l'.n  ft-  15 in.  vitrified  sewer  pipe                                                $0.58         $0.42         $0.55         $0.45         $0.50         $0.50  $0.48         $0.50  $0  47 

fJOO  hn.it.  12  m.  vitrified  sewer  pipe                                               0.39           0.29           0.41           0.29           0.32          0.35  0.35          0  40  0  34 

gf°0  ■ "n      10- m.  yitnfi ed  sewer  pipe                                              0.29           0.20           0.25}         0.19           0.24           0.28  0.25          0.36  0  26 

20900  hn  p- 8  in.  vitrified  sewer  pipe                                               0.22          0.16           0.22           0.16           0.18           0.16  0.20          0  18  0  20 

16800  hn.ft.  6  in.  vitrified  sewer  pipe                                               0.17           0.11           0  19           0.11           0.12          0.12  0  12          0  12  0  13 

900  6  In-  on  8  in.  Y  s                                                                      0.65          0.59           0.75          0.60           0.40           0.30  0.50          0.70  0.55 

500  !  lnt:  °°6. ln-  T3-.                                                                    0.46           0.35          0.45           0.50          0.30          0.25  0.25          0.46  0.35 

204  hn.ft  10  in.  c.i.  pipe                                                                0  25          0  94           1.50           1.00           1  25          2.00  1.25           1.30  1.20 

I2  hn.ft.  8  in.  c.i.  pipe                                                                    1.00           0.68           1.00           1.00           1.00           1.50  1.00           1.00  0.90 

lm„?-I-.pJpe ,                                                            0-65          0.55           1  00           1.00           0.75          0.90  0.75          0.75  0.60 

on ?  n  -n  S'  ?  J°  i  ll  trench                                                           0.14          0.18           0.19           0.18           0.10          0.16  0.14          0.25  0.13 

29100  toft.  4  to  6  ft.  trench                                                       0.17          0.24          0.27          0.25          0.15          0.17  0.20          0.35  0.17 

(IS '  hn.ft.  6  to  8  ft  trench                                                            0.20          0.31           0.45           0  42           0.20           0.25  0.28          0.50  0.20 

1.S00  hn.ft.  8  to  10  ft.  trench                                                           0.30          0.52          0.84           0.60           0.35          0.40  0.45          0.60  0.30 

i     "  ,  '  12 to  12  J1'  trench                                                           0  .40           0.80           1.50           1  00           0.50           0  .60  0  .64          0  .75  0.65 

200  hn.ft.  12  to  14  ft.  trench                                                           0.65          0.98           2  00           1  10           0.75          0.80  0.82          0.90  0.87 

!ln:|j--  14  to  16,  ft-,  trench                                                            1  00           1.45           3  00           1.25           1.00           1.00  0.98          0.95  1.06 

Hn 4 dmg  standard  manh alei.                                                   24.00         24.00         27.50         23.00         22.00         26.50  25.00         19.00  30.00 

120  hn.ft.  building  add.  depth  of  manhole                                        3.00           2.50           4.00           2.00           2  50           3  00  2  00           3  50  3  00 

12  building  flush  tanks                                                                 55.00         65.00         60.00         51.00         60.00         50.00  55  00         50.00  T65.00 

40  building  lampholes                                                                    6.50           7.00           7.50           7.00         10.00           5.00  6.00          6.00  7.00 

2.)  cu.yd.  extra  concrete                                                                 9.00         10.00         10  00         17.00         10.00         12.00  8.00           6.00  7  00 

3000  cu.yd.  excavating  rock  in  trench                                              2.50          3  00           2  70           2.75          3.00           3  00  2  90          4  00  2  25 

1  building  disposal  plant  complete  (lump  sum)                            8650.00     9661.31      9334.00      6700.00      8000.00      7650  00  7985.00     9140  00  9200.00 

1  M  ft.  sheeting  left  in  trench                                                           20.00         22.00         25.00         25.00         20.00         20.00  15  00          20  00  12  00 

100  cu.yd.  placing  earth  in  embankment                                          0.50          0.25          0.50           1.00          0.30           0.30  0.40           0.75  0.40 

Extended  total  $47,365 . 00  $49,339 . 00  $56,632 . 00  $47,522 . 00  $43,71 1 . 00  $45,490 . 00  $46,687 . 00  $60,484 . 00  $45,400 . 00 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. 
Station  Finish,  Fourth  Ave.  Subway 
Bids  were  received  May  28  by  the  Public  Service  Com- 
mission for  the  station  finish  of  the  Fourth  Ave.  subway,  a 
part  of  the  Broadway-Fourth  Ave.  Rapid  Transit  R.R.,  from: 
(A)  D.  C.  Serber,  1123  Broadway,  New  York;  (B)  Station  Con- 
struction Co.,  Inc.,  407  45th  St.  Brooklyn;  (C)  Simon  Russek, 
Inc.,  251  Broadway.  New  York;  (D)  Charles  JVleads  &  Co.,  38 
Park  Row,  New  York;  (E)  C.  L.  Doolev,  Inc.;  (F)  Marble 
Arch  Co.,  Broadway  and  216th  St.,  New  York,  The  item  bids 
were  as  follows: 


300  cu.yd.  concrete   $9.00 

11  cu.yd.  common  brick 

masonry   15.00 

200  cu.yd.  removal  of  old 

masonry   10.00 

1  cu.yd.  hollow  tile  ma- 
sonry  15.00 

10  sq.yd.  resurfacing  con- 
crete masonry   0 . 50 

43,000    duct    ft.  tunnel 

ducts   0.12 

15  tons  riveted  steel   80.00 

5  tons  steel  beams  and 

shapes   80.00 

5  tons  steel  rods  and  bars.  80.00 

100  lb.  special  wire  forms .  0.10 

1075  lin.ft.  hand  rail   0 . 60 

1080  sq.ft.  tile,  3  ft.  x  6  in., 

straight   0.48 

45  sq.ft.  tile,  2\ in.  radius.  1.32 

4065  sq.ft.  tile,  3  ft.  x  9  in. 

and  6  f  t.  x  9  in . ,  straight       0 . 77 

25  sq.ft.  tile,  2j-in.  radius  1.65 

30  lin.ft.  tile  bead,  2-in. 

radius   0 . 44 

4300   sq.ft.    special  tile, 

white  mosaic   0 . 45 

1300  sq.ft.  mosaic  and  tile 
bands   1.20 

50  sq.ft.  name  tablets   1 . 20 

1  lintel ,  resetting   20.00 

700  sq.yd.  plastering  arch 

surface  on  brick  and 

hollow  tile   1.05 

680  sq.yd.  plastering  on 

concrete   0.90 

470  sq.yd.  plastering  flat 

surface   on  brick  and 

hollow  tile   0 . 95 

45  sq.yd.   plastering  on 

concrete   0 . 70 

3425  sq.ft.  cement  work, 

wainscot  or  base   0.12 

175  lin.  ft.  cement  work, 

cove   0.12 

1450  sq.ft.  cement  work, 

floor  finish   0.16 

25  lin.ft.  concrete  stairs, 

self-supporting   0 . 85 

10  sq.ft.  concrete  landings, 

self-supporting   0 . 50 

30  sq.ft.  non-slip  treads ...  1 . 00 
100  lin.ft.  cement  in  side 

of  stairs   0.12 

2000  sq.ft.  replacing  non- 
slip  treads   0 . 70 

2  ticket  booths,  type"  P".  750.00 
8  ticket  booths,  type"  Q".  750.00 

3  doors,  type  "D"   73  .00 

3  doors,  type  "M"   73.00 

3  doors,  toilet  stalls,  sin- 
gle  50  00 

1  resetting  door   14  .00 

190  sq.ft.  windows,  double 

hung   2.85 

75  sq.ft.  windows,  hinged  2.80 
6  door  stops   2 . 35 

2  chains   1.25 

70  lin.ft.  railings.pipe   1  65 

32  lin.ft.  railings,  guard 

at  street   3.00 

Remove  existing  and  in- 
stall new  railing,  lump 

sum   770.00 

48  lin.ft.  low-slide  gates. . .  1 1 . 00 
10  additional  floor  boxes...  5.00 
75  lin.ft.  lj-in.  galvanized 

w.i.  pipe   1.10 

10  lin.ft.,  1-in.  square  steel 

tubing  for  ropes   1 . 70 

10  lb.  c.i.  fittings   0  .50 

8  pair  c.i.  gate  posts   85 . 00 

6  additional  high  posts   14  00 

18  lin.ft.  reflectors   2 . 00 

25  sq.ft.  enam.  sign  plates.  1 . 00 
25  vert.  in.  cooper  letters .  0 . 20 
100  sq.ft.  prlished  plate 

window  glass   0.75 

32  old  lamDS  on  posts   3 . 00 

45  lin.ft.  troad   2.20 

30  sq.ft.  steel  platforms ...        1 . 10 
36  laddeis  track  to  plat- 
form  6.00 

40  lin.ft.  oak  hand  rail, 

new   1.00 

300  lin.ft.  oak  hand  rail 

place,  old    0.50 

200  sq.ft.  platform  edge, 

safety  tread   0.75 

Rough   rilumbing  dump 

sum)    1320.00 

1  water  closet  bowl   60 . 00 

3  lavatories   50.00 

2  marine   water  closet 

howls   110.00 


B 

$7.00 

27.00 

10.00 

32.00 

2.00 

0. 11 
90.00 

75.00 
60.00 
0. 10 
0.40 

0.60 
1.23 

0.80 
1.30 


C 

$13.00 

15.00 

13.00 

15.00 

1.00 

0.10 
90.00 

80.00 
60.00 
0.12 
1.00 

0.45 
1.15 

0.70 
1.20 


D 
$11.00 
15.00 

6.00 
50.00 

3.00 

0.15| 
90.00 

80.00 
80.00 
0.15 
0.40 

0.40 
2.00 

0.70 
3.00 


E 

$17.00 

15.00 

10.00 

15.00 

0.50 

0. 10 
80.00 

80.00 
65.00 
0. 10 
0.20 

0.48 
1.20 

0.70 
1.25 


F 

$15.00 
15.00 

5.00 
20.00 

2.00 

0.15 
70.00 

70.00 
70.00 
0. 10 
1.00 

0.50 
1.00 

0.70 
1.25 
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10  sq.ft.  soapstone  parti- 
tion, etc.,  pipe  chamber 

partition   0.75       1.00       1.50       3.00       1.75  Z00 

10  sq.ft.  soapstono  parti- 
tion shelves   0.75       1.00       1.50       3.00       1.75       2  OO. 

90  sq.ft.  soapstone  parti- 
tion for  stalls.'.   0.85       1.00       1.50       2.00       175  2.00 

100  lb.  steel  angles,  plates, 

etc   0.05       0.1/       0.10       0.10       0.10       C.  10 

300  lin.ft.  electric  conduit, 

fin   0.30       0.21       0.30       0.30       0.29  0.20 

150  lin.ft.  electric  conduit, 

lin-:---   0.40       0.28       0.40       0.40       0.40  0.20 

125  hn.ft.  electric  conduit, 

1-in.  flexible  conduit.  ..        0.30       0.25       0.60       0.40       0  .35  0.20 

40  electric  conduit,  2g-;n. 

galvanized  w.i.  ferrules.        0.50       0.50       0.60       0.50       1  00       1  00 

30  c.i.  pull  boxes,  6x6x6 

.  in   5.50       1.50       3.00       3.00       4.50  S.OO 

Asbestos     lumber  box 

(lumpsum)   100.00    150.00    150.00    150.00      75  00  200.00 

3000  painting  iron,  steel, 
etc.,  letters  and  num- 
ber  0.20       0.15       0.12       0.15       0.13  0.15 

Existing  steel,  etc.  (lump 

sum)   1500.00    970.00  2500.00  2230  00  2700.00  1000. CO 

Extended  totals   $40,676  $40,694  $41,251  $42,219  $43,117  $42,199 

CALIFORNIA  STATE  HIGHWAY 
Tulare  County,  Division  VI,  Route  10,  Section  A 

Bids  were  received  June  1  by  the  State  Highway  Commis- 
sion, Sacramento,  for  the  construction  of  Division  VI,  Route 
10,  Section  A,  of  the  State  Highway  in  Tulare  County,  from: 
(A)  Taylor  &  Berliner,  Los  Angeles;  (B)  W.  A.  Dontanville, 
Paso  Robles;  (C)  George  S.  Benson  &  Co.,  Los  Angeles;  (D) 
Engineer's  Estimate.  The  state  will  furnish  pipe  railing  for 
culverts,  corrugated  iron  pipe,  reinforcing  steel,  Portland 
cement,  sand  and  coarse  aggregate  to  cost  $17,592.  The  item 
bids  were  as  follows: 


2220  cu.yd.  borrow  excavation. 


174  lin.ft.  18-in.  corrugated  iron  pipe  

11  cu.yd.  cement-concrete,  Class  r'B"  (culverts 


A 

B 

c 

D 

$0.60 

$0.65 

$0. 

75 

$0. 
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00 
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00 
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00 

5.50 

4.24 

3. 

35 

2. 

85 

1.00 

1.00 

2. 

00 

0. 

M 

16  monuments,  hauling  and  setting  

Extended  totals  ,  $24,957  $20,378  $17,628  $16,£93- 

WILL  LABOR  BE  SCARCE? 

Securing  sufficient  labor  to  carry  on  work  under  way 
promises  to  be  one  of  the  particular  problems  confronting 
contractors  during  the  coming  months.  It  is  true  that  there 
was  an  increase  in  the  number  of  third-class  passengers 
arriving  during  the  months  of  March  and  April,  compared 
with  February,  but  there  was  likewise  an  increase  in  the 
number  of  departures.  In  fact,  the  total  net  gain  of  aliens 
arriving  and  departing  for  the  ten  months  of  the  current 
Sf  ™„  vear,  covering  practically  the  war  period,  was  only 
■'°?S;n  ln*  •7„er,ar  1914  there  was  a  nel  gain  of  769,000; 
in  1913  of  815,000;  and  in  1912,  401,000.  Immigration  has 
fallen  to  such  low  figures  that  it  is  practically  useless  to 
make  comparisons.  For  example,  in  April  the  arrivals  were 
less  than  25  per  cent,  of  what  they  were  in  the  corresponding 
month  of  1914,  and  18  per  cent,  compared  with  the  correspond- 
ing month  m  1913.  In  four  of  the  nine  months  since  the 
European  war  started,  as  shown  by  these  figures,  the  number 
of  departures  exceeded  the  arrivals.    Now  with  Italy  in  the 

,y  ,lt,.wi11  mean  that  no  more  Italian  labor,  particularly 
male  labor,  will  come  to  this  country,  and  transportation  from 
southern  Europe,  is  so  unsatisfactory  that  there  is  no  induce- 
ment for  the  Greeks,  Romanians,  and  Bulgarians  to  come 
to  the  United  States,  even  should  their  governments  be  willing 
to  permit  them,  which  is  a  serious  question.  Moreover,  the 
Italians  going  back  to  Italy  are  numerous,  although  it  must 
be  admitted  that  there  is  no  such  return  as  was  noted  among 
the  French,  nor  the  willingness  to  return  which  was  manifest 
in  the  Germans.  In  the  appended  table  is  shown  the  arrivals 
and  departures,  month  by  month,  for  the  years  1913  and  1914 
and  the  first  four  months  of  the  present  year 


IMMIGRATION  STATISTICS 


1915 

Arrival  Depaituie 

January   20,681  31,556 

February  .....  18,704  14,188 

March   26,335  15,167 

April   31,765  17,670 

May  

June  

July  

August  [ 

Septembei  ' ' 

October  

November  

December  


1914 

Arrival  Departure 
53,150  69,218 


56,115 
108,923 
142,207 
126,848 
85,094 
72,015 
44,624 
45,241 
35,325 
27,458 
72,015 


34,722 
28,777 
50,234 
57 ,783 
78,207 
54,885 
34,757 
39,410 
40,748 
42,525 
54,885 


1913 

Arrival  Deoarture 
155,235  57,035 


71,355 
121,241 
175,179 
164,692 
198,457 
154,602 
156,688 
153,067 
117,031 
106,701 
154,602 


30,119 
30,867 
45,526 
62,349 
58,186 
62.702 
37,900 
54,609 
53,971 
56,597 
62,702 


700.00  900.00  763.00  1350.00 
65.00  60.00  60.00  64  00 
47.00     45.00     60.00  52.00 


500  00 
50.00 
60.00 


125.00    110.00    100.00    118.00  75.00 


RAPID   TRANSIT   SYSTEM,   NEW  YORK,  N.  Y.  SECTION  1 
ROUTE  29 

rv,iJf?idsf  we*ILe  received  June  15  by  the  Public  Service  Com- 
mission for  the  construction  of  a  part  of  Route  29,  Section  1, 
beginning  at  a  point  under  Eastern  Parkway,  about  192  ft 
west  of  the  westerly  building  line  of  Nostrand  Ave.,  curving 
" ce  southerly  under  Eastern  Parkway  and  private  property 
^  % Nost,.and  .Avev.  to  a  Point  about  220  ft.  south  of  the 
oap^v yo^{\dm,S  lln?  °f  £hurch  Ave.  from  (A)  NEWMAN  & 
rm ,  T!  215  Montague  St.,  Brooklyn,  N.  Y.  (awarded  contract); 
(H)  Underpining  &  Foundation  Co.,  (C)  D  Done°-on  (D) 
5°'lg^*  Ha°er.ty'  (?)  Dock  Contracting  Co.,  (F)  McArthur 
Bis  (G)  T.  A.  Gillespie,  (H)  Charles  Copper,  (I)  E.  E.  Smith 
Contracting  Co.,  (J)  Degnan  Contracting  Co.,  (K)  Frawlev 
t  ^n  Contracting  Co.,  (L)  A.  McMullen,  (M)  Oscar  Daniels. 
(JN)  J.  C.  Green.    The  item  bids  were  as  follows: 
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(Continued  from  Page  21) 
Marlin,  Tex. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $60,000  in  bonds.     The  pro- 
ceeds will  be  used  for  the  construction  of  a  school.  Noted 
June  3. 

San  Diego,  Tex. — An  election  will  be  held  July  20  by  the 
Commissioners  of  Duval  County  to  vote  on  the  question  of 
issuing  $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  courthouse. 

Stillwell,  Okla. — An  election  will  be  held  July  20  to  vote 
on  the  question  of  issuing  $40,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  courthouse  and 
jail  for  Adair  County. 

+Tucson,  Arise. — The  general  contract  for  the  construction 
of  a  cathedral  for  the  Scottish  Rite  Corporation  has  been 
awarded  to  WEYMOUTH  CROWELL,  2026  West  Ninth  St., 
Los  Angeles,  Calif.  The  estimated  cost  is  $74,000.  Noted 
May  27. 

Davenport,  Wash. — Bids  will  be  received  until  July  3  by 
H.  L.  Paige,  Clk.  of  School  Dist.  No.  14,  for  the  construction 
of  a  school.  The  estimated  cost  is  $50,000.  A.  G.  Rigg,  Empire 
State  Bldg.,  Spokane,  is  Arch. 

Seattle,  Wash. — Bids  will  be  received  about  July  10  by 
the  Metropolitan  Building  Co.,  for  the  construction  of  a 
120x240-ft.  building  at  Fifth  Ave.  between  University  and 
Seneca  St.  The  building  will  be  occupied  by  the  Seattle 
Arena  Co.  and  will  cost  about  $100,000.  Howells  &  Stokes 
is  Arch. 

+Walla  Walla.  Wash. — (Official) — J.  B.  SWEATT  &  CO., 
Spokane,  at  $149,900,  using  Indiana  sandstone,  has  been  award- 
ed the  contract  for  the  construction  of  a  courthouse  for  Walla 
Walla  County.  C.  F.  Dement  is  County  Audr.  and  Osterman 
&  Seibert  is  Arch.     Noted  May  27  and  June  10. 

+Pilot  Rock  Junction,  Ore. —  (Pendleton  post  office) — The 
contract  for  the  construction  of  terminals  for  the  Oregon- 
Washington  R.R.  &  Navigation  Co.  has  been  awarded  to 
TWOHY  BROS.,  Portland.  The  estimated  cost  is  $400,000. 
Noted  under  The  Dalles,  Ore.,  June  24. 

Los  Angeles,  Calif. — The  lowest  bid  submitted  on  the  gen- 
eral contract  for  the  construction  of  a  two-story  high  school 
at  Rowan  Ave.  was  that  of  the  Huntsberger-Reed  Co.,  Van 
Nuys  Bldg.,  at  $48,636.     Noted  June  3. 

Suisun  City,  Calif. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $40,000  in  bonds  to  be  used  for  the  con- 
struction of  a  high  school. 

+London,  Ont. — The  Board  of  Education  has  awarded  the 
contract  for  the  construction  of  a  school  to  S.  WILLIS,  765 
Talbot  St.,  London.  The  estimated  cost  is  $75,000.  Noted 
Feb.  25. 

The  Narrows,  Man. — Bids  will  be  received  until  July  10 
by  David  Clapp,  Secy.,  School  Bd.,  for  the  construction  of  a 
school.    The  estimated  cost  is  $43,000.    G.  N.  Taylor  is  Arch. 

Electrification  on  the  Pennsylvania — By  July  1  electrifica- 
tion work  is  expected  to  be  completed  and  the  line  in  operation 
on  the  20  miles  of  the  Pennsylvania's  Philadelphia-New  York 
line  between  the  Broad  St.  Station  in  Philadelphia  and  Paoli, 
Penn.  The  cost  is  put  at  $4,000,000.  Part  of  the  work  has 
been  unusually  difficult.  For  instance,  between  West  Phila- 
delphia and  Broad.  St.  the  movement  of  2295  trains  and  engines 
is  squeezed  down  to  a  six-track  neck  at  the  first  interlocking 
tower  west  of  Broad  St.  Station,  where  55  switches  and  52 
signals  are  established.  Reconstruction  of  this  neck  for 
electrification  had  to  be  carried  on  without  interference  with 
traffic.  In  the  20-mile  stretch  not  a  life  was  lost  nor  did  any 
serious  accident  occur  from  electric  shock  throughout  the 
work,  although  660  miles  of  electric  wires  were  set  up  and 
760  poles  erected  in  addition  to  36  signal  stations  and  four 
power  stations.  The  electric  service  will  b-i  operated  by  the 
catenary  system  of  conductors,  the  current  being  drawn  from 
the  lower  of  two  trolley  wires  suspended  from  the  catenary. 
The  lower  or  contact  wire  is  made  of  a  hard,  lasting  alloy 
called  "phonobronze"  and  is  suspended  below  the  other  wire 
which  is  of  copper.  Instead  of  trolley  poles  and  wheels,  the 
current  is  conveyed  from  the  wire  to  the  car  motors  by  means 
of  "pantagraphs."  The  airbrakes  are  of  the  new  type  known 
as  "electrically  actuated,"  while  the  automatic  block  signal 
system  used  in  the  new  electrified  zone  is  of  an  entirely  new 
style.  The  main  feature  of  the  latter  is  the  employment 
day  and  night  of  rows  of  brilliant  white  electric  lights  set 
in  a  black  background. 

CATALOG  NOTICES 

Orton  &  Stelnbrenner  Co,  Chicago,  111.  Catalog.  Loco- 
motive cranes  and  grab  buckets.  Illustrated,  44  pp.,  6x9% 
in. 

Fairbanks,  Morse  &  Co.,  900  South  Wabash  Ave.,  Chicago, 
111.  Catalog  No.  114A.  Practical  Irrigation  by  Pumping.  Il- 
lustrated, 40  pp.,  6x9  in. 

Ayer  &  Lord  Tie  Co.,  Railway  Exchange  Bldg.,  Chicago,  111 
Booklet.  Interior  wood  blocks  for  floors.  Illustrated,  16  pp., 
3y2x6y2  in. 

Emerson  Pump  &  Valve  Co.,  Alexandria,  Va.  Catalog. 
Steam  pumps,  foot  valve  and  quick  cleaning  strainers.  Illus- 
trated, 80  pp.,   6x9  in. 

The  Weber  Chimney  Co.,  332  South  Michigan  Ave.,  Chicago, 
111.  Catalog  No.  10.  Reinforced  concrete  chimneys.  Illus- 
trated, 48  pp.,  5x9  in. 

The  Fargo  Mfg.  Co.,  Inc.,  Poughkeepsie,  N.  Y.  Catalog  No. 
800.  Electrical  wiring  devices.  Illustrated,  18  pp.,  6x9  in. 
Catalog  No.  700  and  Bulletin  No.  402.  Mechanical  connect- 
ing devices  for  trolley  construction.     Illustrated,  6x9  in. 

Cement-Gun  Co.,  Inc.,  30  Church  St.,  New  York  Bulletin 
No.  91.  "Tunnel  Waterproofing  with  Cement-and-Clay  Mortal- 
Fifty  Feet  Below  Sea  Level."  Illustrated,  4  pp.,  3%x6  in. 
Bulletin  No.  101.  "The  Cement-Gun  Process  of  Permanently 
Repairing  Coke  Ovens."    Illustrated,  4  pp.,  6x9  in. 

Gifford-Wood  Co.,  Hudson,  N.  Y.  Buletin  No.  16.  Wagon 
loaders  for  handling  stone,  gravel,  etc.  Illustrated,  12  pp., 
6x9  in. 

Gifford-Wood  Co.,  Hudson,  N.  Y.  Bulletin  No.  17.  Pivoted 
bucket  carrier  for  elevating  and  conveying  stone,  gravel, 
sand,  etc.    Illustrated,  16  pp.,  6x9  in. 
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Rids  received  until  July  19,  1915. 

Water-Works  Distributing  System 

Borough  of  Totowa,  Passaic  Co.,  N.  J. 
Sealed  proposals  will  be  received  by  the  Mayor  and  Bor- 
ough Council  of  the  Borough  of  Totowa,  Passaic  Co.,  N.  J., 
until  8:15  P.M.  on  Monday,  the  19th  day  of  July,  1915,  at  the 
Council  Chamber,  in  the  Borough  Hall,  on  Lincoln  Avenue,  in 
said  Borough,  for  the  construction  of  a  water-works  distrib- 
uting system. 

The  work  involved  consists  of  furnishing  all  material  and 
labor  in  the  construction  of  about  11  miles  of  water  mains 
(bell  and  spigot  pipe),  4"  to  10"  in  size,  together  with  furnish- 
ing and  installing  about  75  fire  hydrants,  furnishing  and  set- 
ting about  150  gate  valves  and  boxes,  constructing  two  meter 
chambers,  and  other  incidental  work  necessary  to  complete 
the  system. 

Bids  will  be  received  as  follows  (on  any  or  all  of  the  four 
below)  : 

(1)  For  furnishing  c.i.  water  pipe  (bell  and  spigot)  and 
special  castings. 

(2)  For  furnishing  Fire  Hydrants,  Gate  Valves  and  Boxes. 

(3)  For  Construction  (Labor  and  Workmanship,  etc.). 

(4)  For  the  work  as  a  whole  (furnishing  all  material  and 
labor  necessary  to  complete  the  system). 

Each  proposal  or  bid  shall  be  accompanied  by  a  certified 
check  for  five  per  cent.  (5%)  of  the  amount  of  the  bid. 

The  contract  bond  will  be  fifty  per  cent.  (50%)  of  the 
amount  of  the  contract. 

Copies  of  the  plans,  proposal  forms,  specifications,  and 
forms  of  bonds,  and  contract  can  be  seen  at  the  office  of  Wm. 
Ferguson's  Son,  United  Bank  Building,  No.  152  Market  St., 
Paterson,  N.  J.;  or  may  be  obtained  by  prospective  bidders 
upon  depositing  five  dollars  ($5.00)  with  Wm.  Ferguson,  Jr., 
Boro.  Engr.,  which  sum  will  be  refunded  upon  return  of  plans 
and  specifications  within  five  (5)  days  after  the  contract  is 
awarded,  if  same  are  in  good  condition  when  returned. 

The  Mayor  and  Borough  Council  reserve  the  right  to  reject 
any  or  all  bids,  waive  any  informalities  in  the  bids  received, 
and  to  accept  any  bids  which  it  deems  most  favorable  to  the 
Borough  of  Totowa,  N.  J. 

LINDEN  REDMAN,  Boro.  Clerk. 
WALTER  R.  HUDSON,  Mayor. 

a 

Bids  received  until  July  15,  1915. 

Water- Works,  Sewerage  System,  Disposal 
Plant 

Clayton,  Del. 

Sealed  proposals  will  be  received  by  the  Town  Council  of 
Clayton,  Delaware,  up  to  8  o'clock  P.M.  of  the  15th  day  of 
July,  for  furnishing  all  the  labor,  plant  and  material  and 
doing  all  the  work  necessary  to  construct  a  water  supply, 
sewerage  system  and  disposal  plant. 

The  work  includes  a  tower  and  tank,  pumping  station, 
driving  wells,  all  machinery,  laying  4  and  6"  cast  iron  mains, 
also  2y2  miles  sewers  S"  to  12",  appurtenances,  and  a  disposal 
plant. 

A  certified  check  for  $1000  must  accompany  each  bid.  The 
Council  reserves  the  right  to  reject  any  or  all  bids  or  accept 
the  most  favorable  bid. 

Plans  may  be  seen  and  specifications  and  forms  of  proposal 
obtained  from  W.  R.  Clements,  Secretary,  or  at  the  office  of 
Herbert  W.  Hatton,  Consulting  Engineer,  Equitable  Building, 
Wilmington,  Del.  A  full  set  of  prints  will  be  mailed  to  bid- 
ders upon  receipt  of  $3,  which  sum  will  be  returned  only  to 
the  successful  bidder. 

U  S  ENGINEER  OFFICE,  Wilmington,  Del.— Sealed  pro- 
posals tor  dredging  Tuckerton  Creek  and  Absecon  Creek,  N.  J., 
will  be  received  here  until  11  A.M.,  July  24,  1915,  and  then 
opened.     Further  information  on  application. 

OFFICE  OF  THE  COMMISSIONERS,  D.  C,  June  24,  1915.— 
Sealed  proposals  will  be  received  at  this  office,  Room  509  Dis- 
trict Building,  until  2  o'clock  P.M.,  on  July  7,  1915,  for  the 
construction  of  Sewers  in  the  District  of  Columbia,  involving 
the  construction  of  approximately  6,000  linear  feet  of  pipe 
sewer  10  inches  to  12  inches  diameter.  Forms  of  proposals, 
specifications  and  necessary  information  may  be  obtained  from 
the  Chief  Clerk,  Engineer  Department,  Room  427  District 
Buildinsr,  Washington,  D.  C.  OLIVER  P.  NEWMAN,  LOUIS 
EROWNLOW,  CHARLES  W.  KUTZ,  Commissioners,  D.  C. 


Bids  received  uutil  July  7,  1915. 

Highway  Work 

OFFICE  OF  THE  STATE  COMMISSION  Of  HIGHWAYS, 

Albany,  N.  Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office,  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
li.ni.  on  Wednesday,  the  7th  day  of  July,  1915,  for  the  repair 
of  highways  in  the  following  counties: 

Albany  (two  contracts — resurfacing);  Broome  (one  con- 
tract); Cayuga  (two  contracts — Resurfacing  and  Surface 
Treatment);  Columbia  (4  contracts — Surface  Treatment); 
Delaware  (one  contract — Surface  Treatment);  Dutchess  (one 
contract — Resurfacing);  Erie  (one  contract — Resurfacing); 
Franklin  (one  contract — Surface  Treatment);  Greene  (one 
contract — Surface  Treatment);  Herkimer  (one  contract — Re- 
surfacing); Madison  (one  contract — Resurfacing);  Monroe 
(one  contract — Resurfacing);  Oneida  (5  contracts — Resurfac- 
ing and  Surface  Treatment)  ;  Ontario  (two  contracts — Resur- 
facing and  Surface  Treatment);  Orange  (one  contract — Sur- 
face Treatment);  Rensselaer  (one  contract — Resurfacing); 
Rockland  (two  contracts — Resurfacing);  Saratoga  (one  con- 
tract— Resurfacing);  St.  Lawrence  (two  contracts — surface 
treatment);  Schenectady  (one  contract — Surface  Treatment); 
Suffolk  (one  contract — Surface  Treatment);  Westchester  (one 
contract — Surface  Treatment). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  the  Division  Engineers 
in  whose  divisions  the  contracts  are  to  be  repaired.  The  ad- 
dresses of  the  Division  Engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished  on  request. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

EDWIN  DUFFEY,  Commissioner. 
I.  J.  MORRIS,  Secretary. 

B 

Bids  received  until  July  lilt,  1915. 

Concrete  Reservoir 

Binghamton,  N.  Y. 

Sealed  proposals  will  be  received  by  the  Board  of  Water 
Commissioners,  at  its  office  in  Binghamton,  New  York,  up  to 
ten  o'clock  A.M.,  Friday,  July  23,  1915,  and  then  and  there 
opened,  for  furnishing  the  materials  and  constructing  a  Cov- 
ered Reservoir  of  750,000  gallons  capacity. 

Plans  and  Specifications,  with  blank  form  of  proposal, 
may  be  examined  at  the  office  of  the  Board  of  Water  Com- 
missioners, Binghamton,  N.  Y.,  or  copies  will  be  furnished  to 
intending  bidders  on  receipt  of  a  deposit  of  ten  dollars 
($10.00),  which  will  be  returned  to  the  party  furnishing  the 
same  upon  the  return,  in  good  order,  of  the  Plans  and  Speci- 
fications. 

A  deposit  of  $500.00  in  cash  or  certified  check  is  required 
with  proposal.    Bond  of  $5000.000  required  with  contract. 

Payments  monthly  to  the  extent  of  90%  of  the  Engineer's 
estimate  of  work  accomplished,  including  allowance  for  ma- 
terials. 

Each  bidder  will  be  required  to  state  what  work  of  a  sim- 
ilar nature  he  has  done,  and  the  Board  of  Water  Commission- 
ers reserve  the  right  to  reject  any  or  all  bids  if  they  deem  it 
to  the  interest  of  the  City  so  to  do. 

JOHN  D.  DAVIDSON,  Secretary, 
Board  of  Water  Commissioners 
FREDERIC  E.  BECK,  Engineer. 


U.  S.  ENGINEER  OFFICE,  305  Southern  Building,  Wash- 
ington, D.  C. — Sealed  proposals  for  furnishing  materials  and 
erecting  complete  a  brick  storehouse  in  McMillan  Park  will 
be  received  here  until  12  M.,  July  17,  1915,  and  then  publiclv 
opened.    Information  on  application. 

U.  S.  ENGINEER  OFFICE,  Jacksonville,  Fla.— Sealed  pro- 
posals will  be  received  here  until  12  noon,  July  24,  1915,  and 
then  opened,  for  dredging  and  rock  removal  in  St.  Johns  River, 
Fla.    Further  information  on  application. 

PROPOSALS  FOR  LEVEE  WORK — Office  of  Third  Missis- 
sippi River  District,  P.  O.  Box  404,  Vicksburg,  Miss. — Sealed 
proposals  will  be  received  here  until  11  a.m.,  July  12.  1915, 
«nd  then  opened,  for  constructing  about  1,415,000  cubic  yards 
of  levee  work.    Further  information  on  application. 
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★Denotes  work  advertised  in  ENGINEERING  NEWS. 

+Denotes  contract  awarded.     The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 


BUILDING  LESS  ACTIVE 

Chiefly  due  to  the  lack  of  any  large  building  work  in  New 
York  City,  the  returns  showing  the  estimated  cost  of  buildings 
from  plans  filed  in  June  are  below  those  of  the  corresponding 
month  last  year  in  21  Eastern  cities.  It  must  be  remembered, 
too  that  June  last  year  was  more  active  than  usual.  For  the 
first  six  months  of  the  year,  however,  there  is  a  slight  gam. 
In  12  Southern  cities,  the  falling  off  is  less  than  in  the  earlier 
months  of  the  year.  In  the  Central  States,  while  the  expendi- 
tures are  large,  they  are  below  last  year,  and  in  the  Western 
States  the  boom  last  year  incident  to  the  fair  this  year  makes 
the  comparison  unfortunate. 

In  the  following  table  is  given  the  estimated  cost  of  build- 
ings in  important  cities  compared  with  the  corresponding 
month  in  1914,  together  with  the  total  estimated  expenditure 
in  the  first  six  months  of  1915  and  of  1914: 

EASTERN  STATES 

Month  of  June  First  Six  Months  of  Year 

1915  1914  1915  1914 

Albany  N  Y  $359,405  $860,685  $2,011,990  $3,884,460 

Buffalo'  N  Y  1,667,000  2,569,000  5,597,000  6,564,000 

Elizabeth,  N.  J   109,614  132,453  568,459  708,933 

Hartford,  Conn   462,523  658,672  2,763,927  2,373,371 

Hoboken,  N.  J   2,400  58,375  64,530  561,902 

Jersey  City,  N  J   519,958  395,162  2,800,736  1,957,253 

Newark,  N  J    770,884  586,220  4,640,966  4,072,237 

New  Bedford,  Mass   201,150  269,625  1,816,574  1,734,607 

New  Haven,  Conn   451,025  440,271  2,867,565  1,978,410 

New  York,  N.  Y. 

Bronx    1,173,075  2,700,000  15,897,500  13,952,603 

Brooklyn    4,063,355  5,298,550  12,267,245  22,604,150 

Manhattan   3,290,330  3,393,350  39,638,720  26,276,740 

Queens                     .  .  1,744,075  2,530,655  10,015,546  10,800,167 

Paterson,  N.  J   314,748  186,326  771,241  848,911 

Philadelphia,  Penn   3,873,850  3,557,895  19,066,390  21,105,720 

Pittsburgh,  Penn   1,212,472  2,450,281  4,205,306  9,340,936 

Portland,  Maine   215,425  215,325   

Reading,  Penn  :   152,900  67,575  556,575  910,200 

Rochester,  N  Y   969,632  1,026,327  4,757,668  5,028,524 

Scranton,  Penn   343,121  106,303  801,750  585,309 

Springfield,  Mass   451,538  560,735  3,269,189  2,741,064 

Syracuse,  N.  Y   414,119  181,020  1,842,485  1,019,005 

Utica,  N.  Y   272,400  329,815  1,160,900  892,000 

Wilkes-Barre,  Penn. .  . , .  .  58,111  410,811   

Totals   $23,093,101    $28,985,431  $137,355,262  $135,868,065 


SOUTHERN  STATES 


Month  of  June 

First  Six  Months  of  Year 

1915 

1914 

1915 

1914 

$334,246 

$419,654 

$2,131,691 

$2,999,797 

61,435 

60,145 

253,885 

633,440 

142,125 

588,945 

1,524,515 

3,483,563 

52,553 

180,175 

453,358 

1,225,413 

114,392 

242,345 

838,662 

1,823,486 

332,710 

517,540 

1,788,095 

2,557,855 

285,275 

283,012 

1,501,493 

2,014,882 

279,731 

364,599 

1,355,690 

1,427,990 

245,384 

217,827 

1,037,468 

1,359,840 

264,398 

172,539 

1,734,662 

2,099,821 

98,310 

240,090 

1,142,482 

942,325 

5,240,159 

5,647,819 

$3,353,311 

$4,229,196 

$17,859,678 

$25,275,906 

Atlanta,  Ga  

Chattanooga,  Tenn. 

Dallas,  Tex  

Ft.  Wcrth,  Tex  

Houston,  Tex  

Louisville,  Ky  

Memphis,  Tenn  

New  Orleans,  La . . . 

Norfolk,  Va  

Richmond,  Va  

San  Antonio,  Tex. .  . 
Washington,  D.  C 

Totals  


CENTRAL  STATES 

Month  of  June  First  Six  Months  of  Year 

1915  1914  1915  1914 

Akron,  Ohio   $318,900  $398,325  $1,516,690  $1,973,070 

Canton,  Ohio   135,670  148,010  829,740  757,105 

Cedar  Rapids,  Iowa   135,000  270,000  1,020,000  1,530,000 

Chicago,  111   7,613.500  9,538,300  40,273,050  44.859,200 

Cincinnati,  Ohio   940,635  1,081,395  4,667,664  4,988,770 

Cleveland,  Ohio   2,378,510  3,123,545  18,226,879  14,689,365 

Columbus,  Ohio   410,370  625,650  2,544,860  3,220,855 

Des  Moines,  Iowa   150,252  193,475  893,115  1,143,660 

Detroit,  Mich   2,669,265  2,639,745  13,045,560  16,566,995 

Evansville,  Ind   53,777  133,159  924,379  818,169 

Grand  Rapids,  Mich   216,908  203,227  1,340,099  2,306,363 

Indianapolis,  Ind   526,299  814,238  3,260,746  4,956,405 

Kansas  City,  Kan   72,531  125,893  540,791  611,120 

Kansas  Citv,  Mo   752,245  1,632,700  4,916,435  6,380,230 

Milwaukee,  Wis   838,841  899,989  4,756,860  5,510,777 

Minneapolis,  Minn   1,350,535  1,604,195  7,725,895  9,773,595 

Oak  Park,  111   343,980  325,700  947,885  1,281,400 

Omaha,  Neb   594,590  404,025  2,654,430  2,866,693 

St.  Louis,  Mo   1,465,695  1,374,798  6,454,703  7,818,052 

St.  Paul,  Minn   1,169,946  1,987,250  5,628,552  7,918,688 

Toledo,  Ohio   762,845  881,113  4,030,204  3,843,638 

Youngstown,  Ohio   433,080  333,720  1,450,572  1,521,021 

Totals   $23,331,374  $29,470,452  $122,732,674  $145,335,121 


WESTERN  STATES 

Month  of  June  First  Six  Months  of  Year 

1915  1914  1915  1914 

Los  Angeles,  Calif                    $997,240  $2,100,451  $6,278,440  $9,788,820 

Oakland,  Calif                          395,474  451,231  2,382,748  2,438,505 

Portland,  Ore                              460,095  834,435  2,639,760  4,180,910 

Salt  Lake  City,  Utah.  .. .           119,958  232,600  1,085,341  1,396,317 

San  Francisco,  Calif                   891,007  1,308,882  6,566,267  20,677,625 

Seattle,  Wash                            631,045  1,163,165  3,274,110  5,883,855 

Spokane,  Wash                          231,305  83,025  704,871  545,662 

Tacoma,  Wash                            56,828  80,611  463,514  788,098 

Totals   $3,782,952     $6,164,400    $23,395,051  $45,699,789 

The  Thompson  Meter  Co.,  manufacturer  of  the  well-known 
Lambert  water  meter,  celebrated  on  the  afternoon  of  July  2, 
at  its  factory  in  Brooklyn,  N.  Y.,  the  completion  of  meter  No. 
700,000.  The  chief  feature  of  the  celebration  was  the  award 
of  prizes  in  a  guessing  contest  by  the  employees  of  the  com- 
pany. Two  years  ago,  when  the  company  completed  its 
600,000th  meter,  every  employee  of  the  company  was  allowed 
to  guess  as  to  the  date  and  hour  when  meter  No.  700,000  would 
be  completed.  It  was  announced  that  $700  would  be  awarded 
in  prizes  to  those  employees  who  made  the  nearest  guesses 
to  the  actual  time.  The  700,000th  meter  was  completed  on 
June  17,  and  on  the  afternoon  of  July  2  the  employees  gathered 
in  the  company's  offices  where  the  sealed  envelopes  were 
opened,  the  guesses  were  read  and  tabulated,  and  the  prizes 
were  awarded  to  the  winners.  The  central  feature  of  the 
table  in  front  of  the  audience  was  a  massive  silver  loving 
cup  filled  with  roses.  This  cup  was  presented  to  the  company 
from  its  employees  by  a  general  subscription  two  years  ago. 
The  company  will  award  $800  in  prizes  to  those  of  its  em- 
ployees who  make  the  nearest  guesses  to  the  date  of  the 
completion  of  the  800,000th  meter  by  the  company. 

RAILWAYS — STEAM  AND  ELECTRIC 

Massachusetts — Bay  State  St.  Ry. — This  company  has  asked 
the  Council  for  a  franchise  to  alter  and  relocate  its  tracks  on 
Washington  St.,  Woburn.  R.  S.  Goff,  Boston,  is  Vice-Pres.  and 
Gen.  Mgr. 

Massachusetts — Springfield  St.  Ry. — This  company  has  pe- 
titioned the  Council  for  a  franchise  to  construct  a  line  along 
Page  Blvd  to  East  St.  in  Chicopee.  R.  W.  Reynolds,  Spring- 
field, is  Mgr. 

Connecticut — Connecticut  Co. — A  petition  has  been  pre- 
sented to  the  Council  of  New  Britain  asking  for  a  franchise 
to  extend  its  lines  from  Main  to  Myrtle  St.,  Grove,  Board, 
Washington  St.  and  Commonwealth  Ave.  to  a  point  100  ft. 
beyond  Farmington  Ave.  F.  L.  Beardsley,  New  Britain,  is 
Supt. 

New  York — Rochester  Connecting  R.R. — This  company  has 
applied  to  the  Public  Service  Commission  for  permission  to 
construct  a  railway  from  Rochester  to  Niagara  Falls.  The  di- 
rectors include  Frank  A.  Dudley,  Alfred  W.  Gray,  Albert  H. 
Merritt,  Alexander  J.  Porter  and  Ronald  G.  Wright,  Niagara 
Falls;  Charles  Hickey,  Lockport;  Sanford  T.  Church,  Albion; 

C.  Loomis  Allen,  Syracuse,  and  E.  G.  Connette,  Buffalo. 

New  York — Third  Ave.  Ry. — The  extension  of  this  com- 
pany's line  from  its  present  terminus  on  the  Queensboro 
Bridge  Plaza  through  Astoria  to  Casino  Beach  (Borough  of 
Queens),  is  under  consideration  by  the  Long  Island  City 
Business  Men's  Association. 

New  Jersey — The  Board  of  City  Commissioners,  Jersey  City, 
has  directed  Fred  Dunham,  City  Engr.,  to  prepare  tentative 
plans  and  estimates  for  the  construction  of  the  proposed  con- 
necting railroad  in  the  lower  city  section  and  other  districts, 
operative  in  conjunction  with  the  Pennsylvania,  Erie  and 
Jersey  Central  railroads.  By  recent  State  law,  the  city  is 
authorized  to  expend  $2,000,000  on  the  project.    Noted  Apr.  22. 

Pennsylvania — Farrell  &  Mercer  Ry. — This  company  has 
been  granted  a  franchise  by  the  City  Council  to  construct  and 
operate  an  electric  railway  in  Mercer,  Penn.  This  is  part  of 
a  proposed  railway  to  connect  Farrell,  Mercer  and  New  Castle. 

Virginia — Lynchburg  Traction  &  Light  Co.  —  The  City 
Council  of  Lynchburg  has  granted  a  franchise  to  this  com- 
pany to  extend  its  line  from  the  Fair  Grounds  to  Fort  Hill.  J. 
W.  Hancock,  Lynchburg,  is  Gen.  Mgr.  and  Pur.  Agt.  Noted 
June  3. 

Virginia — Norfolk,  Washington  &  New  York  Ry. — This 
company  is  securing  the  right-of-way  for  the  construction  of 
its  proposed  railway  from  Riverside,  Va.,  to  Sheperd's,  D.  C. 
Channing  M.  Ward,  Richmond,  is  Pres. 

Virginia — Petersburg  &  James  River  Ry.  Corporation — 
This  company  plans  to  construct  an  electric  railway  from 
Petersburg  to  Hopewell,  Va.     J.  Walter  Long,  Washington, 

D.  C,  is  Pres. 

West  Virginia — According  to  press  reports  the  Pennsyl- 
vania Electric  &  Lighting  Co.,  Valley  Falls,  is  interested  in 
the  construction  of  an  electric  railway  from  Wheeling,  W.  Va., 
to  Baltimore,  Md. 

West  Virginia — George  W.  Curtin  is  interested  in  the  con- 
struction of  a  railway  to  connect  Charleston  and  Summerville, 
W.  Va.,  about  42  miles. 

West  Virginia — Virginian  Ry. — Preliminary  arrangements 
are  being  made  by  this  company  for  the  construction  of  a 
branch  line  from  Bluefield,  W.  Va.,  through  the  coal  fields  in 
Buchanan  and  Dickenson  Counties,  Va.,  about  80  miles.  H. 
Fernstrom,  Norfolk,  is  Ch.  Engr.    Noted  June  17. 
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Georgia — Americus,  Flint  River  &  Gains  R.R. — This  com- 
pany has  been  granted  a  franchise  to  construct  and  operate  a 
railway  in  Americus,  Ga.  This  is  part  of  a  proposed  line 
which  will  connect  Byromville  and  Americus.    Noted  Mar.  11. 

Florida — G.  C.  Rogan  and  M.  F.  Hetherington  are  inter- 
ested in  a  project  to  construct  a  railway  in  Lakeland. 

+  Kentucky — Cumberland  &  Manchester  R.R. — This  com- 
pany has  awarded  the  contract  for  the  construction  of  six 
miles  of  its  line  from  Barbourville  to  Manchester  to  T.  V. 
VERMILION  &  SON,  Barbourville.    Noted  June  10. 

Kentucky — Bids  will  be  received  until  Aug.  2  by  the  City 
Commissioners  of  Newport  for  a  franchise  to  construct  an 
electric  railway. 

Ohio — Toledo,  Bowling  Green  &  Southern  Traction  Co. — 
Plans  are  being  considered  bv  this  company  for  the  extension 
of  its  line  from  Findlay  to  Kenton.  C.  F.  Smith,  Findlay,  is 
Gen.  Mgr.  and  Pur.  Agt. 

Indiana — Terre  Haute,  Indianapolis  &  Eastern  Traction  Co. 
— The  citizens  of  Newcastle,  Ind.,  have  petitioned  this  com- 
pany to  extend  its  lines  from  Terre  Haute  to  Newcastle.  T. 
F.  Grover,  Terre  Haute,  is  Gen.  Mgr. 

Wisconsin — Ettrick  &  Northern  R.R. — This  company  has 
been  organized  to  construct  a  railway  from  Ettrick  to  Blair, 
Wis.,  about  14  miles. 

Kansas — Southwestern  Interurban  Ry. — This  company  is 
considering  plans  for  the  extension  of  its  line  from  Win'field 
to  the  Albright  Gardens  near  Oxford,  thence  through  Mulvane 
fo  Wichita  where  it  will  connect  with  other  interurban  lines 
S.  M.  Bradley,  Winfleld,  is  Ch.  Engr. 

Arkansas — Ozark  Southern  Ry. — Arrangements  are  being- 
made  by  this  company  for  the  construction  of  a  railway  from 
Harrison  to  Jasper  and  Parthenon,  Ark.,  about  20  miles.  G. 
W.  T.  Shaw,  Lee  Center,  111.,  is  Consult.  Engr.    Noted  June  17. 

Texas — According  to  press  reports  the  properties  of  the 
Texas  Traction  Co.  and  the  Southern  Traction  Co.  will  be  con- 
solidated and  the  electric  railway  which  runs  from  Dallas  to 
Waco  will  be  extended  to  San  Antonio,  about  185  miles. 

Texas — Missouri.  Kansas  &  Texas  Rv. — At  a  recent  meet- 
ing of  the  Board  of  Directors  of  this  company  plans  were 
adopted  for  the  improvement  and  extension  of  its  lines  in 
Texas  to  cost  about  $300,000.  L.  F.  Lonnbladh,  Dallas,  is  Ch. 
Engr. 

Texas — St.  Louis,  Brownsville  &  Mexico  Rv. — Plans  are 
being  considered  by  this  company  for  the  construction  of  a 
branch  line  from  Edinburg  to  Falfurrias,  Tex.,  about  70  miles. 
J.  S.  Pyeatt,  Houston,  is  Mgr. 

Colorado — Wolf  Creek  R.R. — This  company  has  been  in- 
corporated to  construct  a  railway  from  the  Morgan-Wolf 
Creek  divide  to  Pilot  Knob  to  carrv  coal  from  the  property  of 
the  Victor-American  Co. 

Arizona — Phoenix  Ry. — This  company  has  been  granted  a 
franchise  to  construct  a  double-track  line  on  Fourth  St  from 
Roosevelt  to  Washington  St.,  and  to  extend  the  Monroe  St 
loop  to  Fourth  St.  Samuel  H.  Mitchell,  Phoenix,  is  Gen.  Mgr' 
and  Pur.  Agt.    Noted  May  6.  B 

Oregon — The  Silver  Falls  Timber  Co.,  Portland,  plans  an 
expenditure  of  $400,000  for  the  construction  of  an  extension 
to  its  logging  railway. 

+  California— CHADWICK    &    SYKES,    San    Francisco,  has 
been  awarded  the  contract  for  the  construction  of  a  branch 
railway   to   connect   the  Los   Angeles   Pressed   Brick  Works 
with  the  main  line  of  the  Atchison,  Topeka  &  Santa  Fe  Ry 
Richmond,  Calif.  • 

Saskatchewan — Regina  Municipal  Ry. — Plans  are  being 
prepared  by  this  company  for  an  expenditure  of  $10  000  for 
constructing  extensions  to  its  street  railway  lines  in  Regina 
D.  W.  Houston,  Regina,  is  Supt. 

Hawaii — See  item  under  "Federal  Government  Work  Ma- 
rine Railway." 

LIGHT,  HEAT  AND  POWER 

+Cranston,    R.    I. —  (Providence    post    office) — The  State 
Board  of  Control  and  Supply,  Providence,  has  awarded  con- 
tracts for  a  central  heating  plant  at  the  state  institutions  at 
Cranston,  as  follows:     Building,  F.  H.  LIBBEY  CO     $26  465 
steam  piping,  GENERAL  FIRE  EXTINGUISHER  CO"  $30'305 
engines  and  generators,  AMES  IRON  &  ENGINE  CO  $13'425 
electrical  work,  WHITALL  ELECTRICAL  CO.,  $16,253'-  boilers' 
WICKS  BOILER  CO.,  $7772.    Noted  June  10.      •,,iD^0•5'  »oliers. 

★Middletown,  N.  Y. — Bids  were  received  June  29  by  the 
State  Hospital  Commission,  Albany,  for  power  house  equip- 
ment, construction,  additions  and  alterations  of  heating- 
plumbing  and  electrical  work  at  the  Middletown  State  Home- 
opathic Hospital,  as  follows:  Construction.  Arthur  Casev  536 
Broadway,  Albany,  $4378;  Peter  Keeler  Building  Co  Albany 
$6162;  N.  R.  Valkenburgh,  Middletown,  $6556.  Heating  Ed- 
ward Joy  Co.,  Syracuse,  $99,320;  Gillis  &  Geoehesan  '  New 
York,  $104,435;  R.  T.  Ford  Co.,  Rochester,  $108,893;  Lynch  & 
Woodward,  26  Beach  St.,  Boston,  $109,393;  Peter  Keeler  Build- 
\ng  Co.V  Albar,y.  $11  1,222;  Raisler  Heating  Co.,  129  Amsterdam 
Ave.,  New  York,  $118,000;  Walker  &  Chambers,  222  East  41st 
St.,  New  York,  $121,000;  John  W.  Danforth  Co.,  72  Ellicott 
Sq.,  Buffalo,  $122,300;  James  H.  Merritt  &  Co.,  48  Cliff  St.,  New 
York,  $122,962;  Cleghorn  Co.,  54  Battery  March  St.,  Boston, 
Mass.,  $123,500;  J.  J.  Horan  &  Co.,  Trov,  $129,000.  Plumbing 
-?;,T-  PoJd  Co-  Rochester,  $2087;  Peter  Keeler  Building  Co., 
Albany,  $2100;  John  F.  Knaupp,  Troy,  2539;  Edward  Joy  Co., 
Syracuse,  $3200.  Electrical  work,  Buffalo  Electric  Co.,  555 
Washington  St.,  Buffalo.  $3972;  Isidor  Fajans,  122  East  25th 
St.,  New  York,  $4073;  Enterprise  Electrical  Co.,  Middletown, 
$4428;  Edward  Joy  Co.,  Syracuse,  $4500;  Conduit-Miller  Co. 
Inc.,  Syracuse,  $4595;  Peter  Keeler  Building  Co.,  Albany,  $4722 
New  York  Construction  Co.,  1328  Broadway,  New  York,  $4755 
T.  Frederick  Jackson,  99  John  St.,  New  York,  $4940. 

Nutley,  N.  J. — At  a  recent  special  election  the  citizens 
approved  a  bond  issue  of  $11,000,  the  proceeds  of  which  will 
be  used  to  install  a  new  heating  plant  in  the  Park  School. 
Noted  June  10. 


Kaplan,  La. — A  special  tax  assessment  and  bond  issue  for 
the  purpose  of  constructing  an  electric-light  plant  and  making 
improvements  to  the  water-works  system  was  voted  on 
June  24. 

Hindman,  Ky.— An  election  will  be  held  July  15  to  vote  on 

the  question  of  issuing  $200,000  in  bonds  for  the  purpose  of 
building  an  electric-light  and  power  plant.  Dr.  B.  W  Duke 
Hindman,  is  interested.  ' 

Jenkins,  Ky. — It  is  reported  that  a  franchise  has  been 
secured  and  arrangements  completed  for  the  installation  of  a 
municipal  power  plant. 

Cleveland,  Ohio — It  is  reported  that  the  Kessler  Co.,  Cleve- 
land, will  build  a  45x50-ft.  power  house  at  1000  Newburg  Ave. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  July  16 
by  the  Commissioner  of  Purchases  and  Supplies,  Room  511 
City  Hall,  for  service  switches  for  the  municipal  Light  De- 
partment. F.  W.  Ballard,  1443  East  Third  St.,  is  Comr  of 
Light  and  Heat  Dept. 

Kent,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  2,  by  the  Board  of  Trustees  of  the  Kent  State  Normal 
School  for  heating  and  ventilating  of  an  auditorium,  library 
gymnasium  and  office  building,  and  the  heating  and  ventilat- 
ing of  an  agricultural  and  training  school  building.  J  A 
McDowell  is  Secy,  of  the  Bd.  George  F.  Hammond,  4220  Pros- 
pect Ave.,  Columbus,  is  Arch 

Painesville,  Ohio — At  an  election  held  June  22,  it  was  voted 
to  issue  $35,000  in  bonds  for  the  improvement  of  the  municipal 
electric-light  plant.  H.  Whitford  Jones,  Citizens  Bldg , 
Cleveland,  has  prepared  preliminary  plans  for  the  work 
Noted  June  3. 

Indianapolis,  Ind. — The  Indianapolis  Light  &  Heat  Co.  has 
secured  a  permit  for  an  additon  to  its  plant  at  18th  and  Mill 
St.  It  will  cost  about  $14,000.  Thomas  A.  Wynne  is  Vice-Pres 
and  Treas. 

Mt.  Pleasant,  Mich. — Bids  will  be  received  until  noon,  July 
12,  by  Frederick  L.  Keeler,  Secy.,  State  Bd.  of  Education, 
Lansing,  for  heating  and  plumbing  systems  in  the  science 
building  at  the  Central  State  Normal  School,  Mt.  Pleasant 
E.  V.  Arnold,  Battle  Creek,  is  Arch. 

Fredericksburg,  Iowa — At  a  recent  election  bonds  were 
voted  for  the  purpose  of  constructing  an  electric-light  plant 
and  water  tower.  Energy  will  be  secured  from  the  power 
plant  at  Clermont. 

Minneapolis,  Minn. — It  is  reported  that  the  Minneapolis 
General  Electric  Co.  will  soon  construct  about  75  miles  of  new 
transmission  lines.  The  estimated  cost  is  $100,000.  R  F 
Pack  is  Gen.  Mgr. 

Netnwaka,  Kan. — An  election  will  be  held  July  12  to  vote 
for  an  issue  of  $10,000  in  bonds  for  the  installation  of  an 
electric-light  system.  A  transmission  line  will  probably  be 
built  from  the  municipal  power  plant  at  Holton. 

Bartlett,  Tex. — The  Texas  Power  &  Light  Co.,  Dallas,  has 
purchased  the  property  of  the  Bartlett  Electric  Co.,  and  has 
been  granted  a  50-year  franchise  by  the  City  Council.  The 
plan'  will  be  improved. 

Dallas,  Tex. — The  Dallas  Union  Terminal  Co.  will  build  an 
electric-light,  power  and  heating  plant  to  supply  the  new 
Union  Station  and  terminals  now  under  construction.  The 
estimated  cost  of  the  work  is  $60,000. 

Denison,  Tex. — Press  reports  state  that  the  Texas  Power 
&  Light  Co.,  Dallas,  will  build  a  hydro-electric  plant  on  the 
Red  River  near  Denison.  It  will  cost  between  $400,000  and 
$500,000.    Noted  July  17,  1913. 

Pre.scott,  Ariz. — The  Arizona  Power  Co.  will  build  a  second 
hydro-electric  plant  on  Fossil  Creek  near  Prescott.  The 
new  plant,  with  the  original  one,  also  on  Fossil  Creek,  will 
supply  power  for  various  industries  in  Prescott  and  its 
vicinity.  Energy  will  also  be  supplied  to  the  Prescott  Gas  & 
Electric  Co.,  a  subsidiary  of  the  Arizona  Power  Co.  M.  V. 
Watson  is  Mgr.    Noted  Apr.  8. 

Ellensburg,  Wash. — R.  N.  Bull,  Ellensburg,  has  petitioned 
the  Commissioners  of  Kittitas  County  for  a  50-year  franchise 
to  build  and  maintain  electric  power  and  transmission  lines 
along  the  highways  of  Kittitas  County. 

Langley.  Wash. — H.  E.  Wood,  Elec.  Engr.,  Prince  Rupert, 
B.  C,  is  investigating  the  feasibility  of  establishing  an  elec- 
tric-light and  power  plant  to  serve  Langley  and  other  towns 
in  the  vicinity. 

Metaline  Falls,  Wash. — Hugh  L.  Cooper  &  Co.,  Consult. 
Engr.,  101  Park  Ave.,  New  York,  N.  Y.,  has  been  engaged  to 
investigate  the  possibilities  of  the  "Z"  Canon  water  power 
site  on  the  Pen  d'Oreille  River  near  Metaline  Falls.  D.  R. 
Cooper  is  Engr.-in-Charge. 

Eugene,  Ore. — The  City  Council  is  considering  tentative 
plans  for  the  installation  of  a  steam  electric-generating  plant 
as  an  auxiliary  to  the  municipal  plant.  The  present  plant 
has  two  700-kw.  generators  and  it  is  proposed  to  add  1250  kw. 
to  the  capacity. 

Prairie  City,  Ore. — It  is  reported  that  the  Prairie  City  Light 
Co.  will  shortly  begin  work  on  its  new  power  plant.  The 
estimated  cost  is  $50,000.  A  pipe  line,  three  miles  long,  will 
carry  water  from  the  river  to  the  power  station. 

Burbauk,  Calif. — The  Board  of  City  Trustees  will  soon  ask 
bids  for  the  construction  of  a  municipal  electric-light  plant 
to  cost  about  $25,000.  Bonds  for  this  purpose  were  recently 
voted.    Noted  June  24. 

Corona,  Calif. — The  Board  of  City  Trustees  has  appointed 
a  committee  to  investigate  the  feasibility  of  establishing  a 
municipal  electric-light  plant. 

Santa  Barbara,  Calif. — The  Santa  Barbara  Gas  &  Electric 

Co.  will  make  improvements  and  additions  to  its  gas  plant  at 
a  cost  of  about  $85,000.    The  work  will  be  completed  by  Oct.  1. 

Quebec,  Que. — The  Public  Service  Corporation  of  Quebec, 
Ltd.,  has  been  incorporated  with  a  capital  of  $3,000,000  to 
acquire  water  rights  and  develop  electric  power  for  the  cities 
of  Quebec  and  Three  Rivers.  The  incorporators  include 
Charles  H.  Branchaud,  Milton  L.  Hersey,  Howard  Murray, 
Thomas  McDougall  and  Julian  C.  Smith,  all  of  Montreal. 
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Leamington,  Ont. — It  is  reported  that  the  Town  Council 
will  at  once  engage  an  engineer  to  prepare  plans  for  an 
electric-light  plant  and  distribution  system.  The  estimated 
cost  is  $25,000.    B.  M.  Selkirk  is  Clk. 

BRIDGES 

Montpelier,  Vt. — It  is  reported  that  the  City  Council  has 
voted  to  issue  $35,000  in  bonds  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  steel  bridge  on  State  St. 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
July  9,  by  Patrick  O'Hearn,  Act.  Comr.  of  Pub.  Wks.,  Room 
602,  City  Hall  Annex,  for  the  construction  of  the  Boston  ap- 
proach to  the  Spring  St.  Bridge,  West  Roxbury.  Noted  May  20. 

Dedham,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
July  9,  by  John  A.  Hirsch,  Chn.  of  Selectmen,  Room  602,  City 
Hall  Annex,  Boston,  for  the  construction  of  the  Dedham  ap- 
proach to  the  Spring  St.  Bridge.     See  preceding  item. 

Keyport,  IV.  J. — The  Board  of  Chosen  Freeholders  of  Mon- 
mouth County,  Freehold,  has  submitted  plans  to  the  War 
Department  for  its  approval,  of  a  drawbridge  over  Matawan 
Creek  on  the  Keyport-South  Amboy  Rd.  near  Keyport.  C.  E. 
Close  is  Clk.  Bd.  of  Freeholders.    Noted  May  13. 

New  Brunswick,  N.  J. — Bids  will  be  received  until  2:30  p.m., 
July  12,  by  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for  the  construction  of  a  reinforced-concrete  bridge 
with  a  Strauss  trunnion  bascule  span,  over  the  South  River 
on  the  South  Amboy-New  Brunswick  Rd.  A.  B.  Fox,  Perth 
Amboy,  is  County  Engr. 

+North  Plainlield,  N.  J. —  (Plainfield  post  office) — The  con- 
tract for  a  bridge  at  Grove  St.  connecting  North  Plainfield 
and  Plainfield  has  been  awarded  to  ARTHUR  E.  SMITH, 
Plainfield,  at  $7373.    Noted  June  24. 

Pine  Brook,  N.  J. —  (Official) — The  date  of  receiving  bids 
for  rebuilding  the  bridge  over  the  Passaic  River  at  Pine 
Brook  between  Morris  and  Essex  Counties  has  been  extended 
from  June  2S  until  11  a.m.,  July  13.  William  E.  King,  Morris- 
town,  is  Engr.  of  Morris  County,  and  Frederick  A.  Reimer, 
Newark,  is  Engr.  of  Essex  County.    Noted  June  17. 

+Greensburg,  Penn.  —  The  Commissioners  of  Moreland 
County  have  awarded  the  contract  for  a  100-ft.  steel  bridge 
over  Big  Sewickley  Creek  to  RINEHART  BROS.,  East  Liver- 
pool, Ohio,  at  $10,500.    C.  B.  Parkinson  is  County  Engr. 

Harrisburg,  Penn. — Press  reports  state  that  bids  will  be 
received  until  July  21  by  the  Commissioners  of  Dauphin 
County  for  the  construction  of  a  concrete  bridge  over  the 
tracks  of  the  Philadelphia  &  Reading  Ry.  at  19th  St.  It  will 
have  a  24-ft.  roadway  with  a  6-ft.  sidewalk  on  -each  side. 

Harrisburg,  Penn — The  property  owners  of  Allison  Hill,  a 
suburb  of  Harrisburg,  are  interested  in  a  movement  to  build  a 
bridge  over  the  tracks  of  the  Pennsylvania  R.R.  at  Walnut 
St.  A  petition  is  being  prepared,  asking  the  City  Commis- 
sioners to  submit  a  bond  issue  of  $300,000  for  this  purpose  to 
the  voters  at  the  November  election. 

Mercer,  Penn. — Bids  will  be  received  until  July  19  by  H 
C.  Comstock,  Controller  of  Mercer  Countv,  Mercer,  for  the 
construction  of  eight  bridges  in  various  townships.  Lewis  E. 
Burnside,  Grove  City,  is  County  Engr. 

Norristown,  Penn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  July  9,  by  the  Board  of  Commissioners  of  Montgomery 
County  for  the  construction  of  three  new  bridges  and  the 
repair  of  two,  in  various  townships.  John  N.  Jacobs  is  Countv 
Controller. 

Pittsburgh,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  July  16,  by  Hyatt  M.  Cribbs,  Controller  of  Allegheny 
County,  for  bridge  work,  as  follows:  Construction  of  two 
reinforced-concrete  elliptical  arches  in  Richland  and  Moon 
Townships;  extension  of  Arch-Bridge  No.  1,  Kilbuck  Run 
Glenfield  Borough;  diversion  of  Pine  Creek,  eliminating  County 
Bridges  17  and  18  in  Shaler  Township.  J.  G.  Chalfant,  Room 
308,  Court  House,  is  County  Engr. 

Surry  C.  II.,  Va. —  (Official) — Bids  will  be  received  until 
noon,  July  13,  by  the  Clerk  of  the  Circuit  Court  of  Surry 
County  for  the  construction  of  three  steel  bridges  one  each 
over  Judkins  Run,  College  Run  and  the  Blackwater  River. 

Moundsville,  W.  Va. — Bids  will  be  received  until  July  22  by 
the  Commissioners  of  Marshall  Coun.ty  for  the  construction 
of  either  a  concrete  bridge,  or  a  steel  bridge  with  concrete 
abutments,  across  the  mouth  of  Lynn  Camp  Run  at  Fish 
Creek  in  Meade  District. 

+Marshall,  N.  C. —  (Official) — The  Commissioners  of  Madison 
County  opened  bids  June  22  for  the  construction  of  a  steel 
bridge,  as  follows:  SOUTHERN  BRIDGE  CO.,  Birmingham 
Ala.,  $16,842,  (awarded  contract);  Nashville  Bridge  Co  $17- 
895;  Vrrgima  Bridge  &  Iron  Co.,  $20,110;  Vincennes  Bridge  Co 
$19,113;  Roanoke  Bridge  Co.,  $19,209.  J.  B.  Clingman  is 
County  Engr. 

Lexington,  Ky. — The  Fiscal  Court  of  Fayette  County  is 
considering  the  construction  of  a  new  bridge  across  the  Ken- 
tucky River  between  Fayette  and  Madison  Counties.  F  A 
Bullock  is  County  Judge. 

+Cincinnati,  Ohio — (Official) — The  Department  of  Public 
Service  has  awarded  contracts  for  rebuilding  and  repairing 
bridges  m  Mt.  Washington,  and  Bridges  Nos  1  and  2  on 
Crawford  Ave.  to  THOMAS  A.  MURRAY,  Cincinnati,  at  $2780 
and  RUNCK  &  BRO.,  Cincinnati,  at  $2460,  respectively  Noted 
May  27  and  June  3. 

^Cincinnati,  Ohio — (Official) — The  Board  of  Commissioners 
of  Hamilton  County  has  awarded  the  contract  for  the  con- 
struction of  a  culvert  in  Cincinnati  Ave.,  Miami  Townshiri 
to  the  CLEARY-WHITE  CONSTRUCTION  CO.,  care  of  A  J 
Brehm,  Cincinnati,  at  $5452.  Other  bidders  were-  L  Eid 
Concrete  Steel  Co.,  $7001;  Gordon  Engineering  Co.,  $6870- 
Wellrng  &  Franz,  $7884;  R.  C.  Baksley,  $6742;  John  Ruebel 
Contracting  Co.,  $7341;  William  Nickoson,  $6360;  M.  Hanlon 
$7714;  J.  J.  Foley,  $5471.    Noted  June  10. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  July  19 
by  the  Commissioner  of  Purchases  and  Supplies,  Room  511 
City  Hall,  for  the  construction  of  two  concrete  culverts  on 
the  Woodland  Hills-Garfield  Blvd.,  and  for  iron  fencing  at 
the  East  93rd  St.  bath  house  and  Brookside  Park 


•(-Hamilton,  Ohio — The  Board  of  Commissioners  of  Butler 
County  has  awarded  the  contract  for  the  construction  of  the 
new  Columbia  Bridge  over  the  Great  Miami  River  at  Wood  St. 
to  the  A.  J.  YAWGER  CO.,  Indianapolis,  Ind.,  at  $96,000.  Noted 
May  20. 

Youngstovvn,  Ohio — (Official) — Bids  will  be  received  until 
10  a.m.,  July  21,  by  the  Board  of  Commissioners  of  Mahoning 
County  for  the  construction  of  a  bridge  in  Green  Township. 
Frank  H.  Vogan  is  Clk.  of  Comrs. 

Brazil,  Ind. — The  Board  of  Commissioners  of  Clay  County 
has  petitioned  the  County  Council  for  an  appropriation  to 
build  six  reinforced-concrete  bridges  to  cost  from  $800  to 
$2000  each.  W.  O.  Graeser  is  County  Audr.  George  Sheehan 
is  County  Surv. 

Indianapolis,  Ind. — It  is  reported  that  the  Board  of  Public 
Works  and  the  Commissioners  of  Marion  County  will  cooperate 
in  the  construction  of  two  additional  spans  for  the  West 
Washington  St.  Bridge  over  the  White  River,  which  is  now 
under  construction.  The  estimated  cost  of  the  two  spans  is 
$110,000.     Noted  July  23,  1914. 

Richmond,  Ind. — It  is  reported  that  the  Commissioners  of 
Wayne  County  will  soon  ask  bids  for  the  construction  of  a 
double-arch  concrete  bridge  across  the  Whitewater  River 
connecting  North  12th  St.  and  Middleboro  Pike.  It  will  cost 
about  $15,000. 

Richmond,  Ind. — The  County  Engineer  is  preparing  plans 
for  the  construction  of  new  bridges  at  South  G  and  South  E 
St.,  Richmond.  The  G  St.  Bridge  will  be  725  ft.  long,  and  is 
estimated  to  cost  $167,475.  The  E  St.  Bridge  will  be  600  ft. 
long,  and  will  cost  about  $141,000. 

Annawan,  III. — (Official) — Bids  will  be  received  until  2:30 
p.m.,  July  15,  by  the  Town  Commissioners  of  Highways  for 
steel  joists  and  oak  floors  on  existing  steel  bridge,  120-ft. 
span  and  14-ft.  roadway.  James  H.  Reed,  Cambridge,  is  Supt. 
of  Highways  of  Henry  County. 

Webster  City,  Iowa — It  is  reported  that  bids  will  be  re- 
ceived in  July  for  the  construction  of  concrete  bridges  and 
culverts  to  cost  about  $35,000.  F.  H.  Austin  is  Engr.  C. 
Peterson  is  Audr.  of  Hamilton  County.    Noted  June  10. 

Austin,  Minn. —  (Official) — Bids  will  be  received  until  4  p.m., 
July  12,  by  O.  J.  Simmons,  Audr.  of  Mower  County,  for  the 
construction  of  one  50-ft.  and  one  40-ft.  through-girder  bridge 
to  be  built  in  the  Towns  of  Windom  and  Red  Rock  . 

St.  James,  Minn. — Bids  will  be  received  until  July  19  by 
John  C.  Jensen,  Audr.  of  Watonwan  County,  for  the  construc- 
tion of  steel  and  reinforced-concrete  bridges.  The  estimated 
cost  is  $20,000.  J.  H.  A.  Bratz,  312  Commercial  Bldg.,  St.  Paul, 
is  Engr. 

Girard,  Kan. — Plans  have  been  submitted  for  the  approval 
of  the  Attorney  General,  Topeka,  for  steel  and  reinforced- 
concrete  bridges  to  cost  about  $15,000.  W.  E.  Robson  is  Engr. 
of  Crawford  County.    C.  E.  Everett  is  County  Clk. 

Great  Bend,  Kan. — The  Board  of  Commissioners  of  Barton 
County  has  adopted  a  resolution  to  appropriate  $20,000  for 
the  construction  of  a  concrete  bridge  across  the  Arkansas 
River  south  of  Ellinwood. 

Holton,  Kan. —  (Official) — Bids  will  be  received  until  July 
15  by  the  Commissioners  of  Jackson  Countv  for  the  construc- 
tion of  one  50-,  one  60-  and  one  70-ft.  bridge.  This  is  a 
postponement  of  bids  first  advertised  for  June  25.  W.  H. 
Webster  is  Couniy  Clk.    Noted  June  17. 

Kansas  City,  Kan. — It  is  reported  that  the  Commissioners 
of  Wyandotte  County  will  ask  bids  in  about  30  days  for  the 
construction  of  the  Central  Ave.  Viaduct  over  the  Kaw  River. 
The  present  double-deck  structure  will  be  replaced  by  a 
single-deck  bridge  with  a  27-ft.  roadway  and  double  car 
tracks.  The  estimated  cost  of  the  bridge  and  its  approaches 
is  $450,000.  The  total  length  will  be  about  2200  ft.  R.  L.  Mc- 
Alpine  is  County  Engr.    Noted  May  27. 

Topeka,  Kan. — Press  reports  state  that  bids  will  be  asked 
at  once  for  the  construction  of  a  three-span  reinforced-con- 
crete bridge  over  Shunganunga  Creek  on  Kansas  Ave.  It 
will  cost  approximately  $18,000  of  which  the  Topeka  Ry.  Co. 
will  pay  a  part.    W.  G.  Tandy  is  Bridge  Comr.    Noted  Jan.  7. 

Topeka,  Kan. — Plans  are  being  prepared  by  the  city  for  a 
three-span  reinforced-concrete  bridge  across  Shunganunga 
Creek  on  Lincoln  St.  Bids  for  its  construction  will  probably 
be  asked  in  the  fall.    J.  E.  House  is  Mayor. 

+Welliugton,  Kan. — A  contract  for  the  construction  of  two 
reinforced-concrete  bridges  has  been  awarded  to  the  TOPEKA 
BRIDGE  &  IRON  CO.,  Topeka,  at  $5470. 

Watertown,  S.  D. — Bids  will  be  received  until  4  p.m.,  July 
20,  by  the  Board  of  Commissioners  of  Codington  Countv  for 
the  construction  of  three  steel  bridges.  M.  A.  Hockman  is 
County  Bridge  Supvr. 

Williston,  N.  D. — Bids  will  be  received  until  1:30  p.m.,  July 
15,  by  the  Commissioners  of  Williams  County  for  bridge  con- 
struction for  a  period  of  one  year  from  date  of  contract.  M. 
H.  Aaen  is  County  Audr-. 

Carrollton,  Mo. — A  special  election  will  soon  be  held  in 
Carroll  County  to  vote  on  the  question  of  issuing  $200,000  in 
bonds  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  bridges. 

Kansas  City,  Mo. — It  is  reported  that  bids  are  being  re- 
ceived by  the  Commissioners  of  Jackson  Countv  for  the  con- 
struction of  a  concrete  viaduct  over  the  tracks  of  the  Chicago 
&  Alton  R.R.  at  15th  St.  The  estimated  cost  is  $35,000,  of 
which  the  railway  will  pay  60%.  Allen  C.  Southern  is  County 
Engr. 

St.  Louis,  Mo. — Bids  were  received  by  the  Board  of  Public 
Service  on  June  29  for  about  24,000  tons  of  structural  steel 
for  the  Illinois  approach  of  the  Municipal  Bridge  as  follows, 
per  pound:  Fort  Pitt  Bridge  Works,  2.35c;  American  Bridge 
Co.,  2.165c.  (probably  awarded  contract);  Pennsylvania  Steel 
Co.,  2.25c;  Cambria  Steel  Co.,  2.175c;  King  Bridge  Co.,  2.45c; 
McClintic-Marshall  Co.,  2.445c;  Phcenix  Bridge  Co.,  2.59c 
Noted  June  17. 

Dallas,  Tex. —  (Official) — Plans  are  not  vet  completed  for 
the  construction  of  a  900-ft.  bridge  across  "the  Trinity  River 
at  Commerce  St.,  Dallas.  The  estimated  cost  is  $135,000.  J. 
F.  Witt  is  County  Engr.    Noted  June  24  and  July  1. 
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+I)allns,  Tex. — The  Commissioners  Court  of  Dallas  County 
lias  awarded  the  contract  for  completing  the  Trinity  Heights 
Bridge  to  the  MISSOURI  VALLEY  BRIDGE  &  IRON  CO., 
Leavenworth,  Kan.  The  original  contract  for  this  work  was 
awarded  to  Hess  &  Skinner  which  has  given  it  up. 

Hempstead,  Tex. — The  Business  League  of  Hempstead  is 
promoting  a  plan  to  rebuild  the  bridge  across  the  Brazos 
River  The  estimated  cost  of  the  work  is  from  $30,000  to 
$42,000. 

+Roekport,  Tex. — A  contract  for  building  the  Bayside 
Bridge  over  Puerto  Bay,  to  connect  Aransas  and  Refugio 
Counties,  has  been  awarded  to  the  ALAMO  CONSTRUCTION 
CO.,  San  Antonio,  at  $19,400.    Noted  Feb.  18. 

Teeumseh,  Okla. — Bids  will  be  received  until  3  p.m.,  July 
21,  bv  the  Commissioners  of  Pottawatomie  County  for  bridge 
construction  as  follows:  One  steel  bridge  across  the  North 
Canadian  River  at  Beard  St.,  Teeumseh;  one  24-ft.  bridge;  four 
30-ft.  bridges  and  eight  50-ft.  bridges,  all  to  be  of  steel  with 
16-ft.  roadwavs.  J.  Krouch  is  Chn.  of  Comrs.  R.  C.  Green  is 
Clk. 

Seattle,  Wash. — Bids  will  be  received  until  11  p.m.,  July  20, 
by  the  Commissioners  of  King  County  for  the  construction  of 
the  Duwamish  Bridge.  The  estimated  cost  is  $30,000.  Byron 
Phelps  is  Clk.  of  Comrs.    A.  P.  Denton  is  County  Engr. 

Tillamook,  Ore. — The  Citv  Council  has  approved  plans  pre- 
pared by  the  Citv  Engineer  for  a  new  bridge  across  Hoquar- 
ton  Slough.    Noted  Mar.  IS. 

Los  Angeles,  Calif. — The  city  and  Los  Angeles  County  have 
appointed  a  committee  to  promote  the  construction  of  a  rein- 
forced-concrete  viaduct  from  Mission  Rd.  to  the  Plaza.  The 
estimated  cost  is  $750,000.  R.  W.  Kelly,  Chn.,  L.  R.  Alderman, 
M.  A.  Marcotte,  J.  W.  Seras  and  George  Archer  form  the  Com. 
in-Charge. 

★+Needles,  Calif. — It  is  reported  that  the  contract  for  the 
interstate  bridge  across  the  Colorado  River  at  Topock,  Ariz., 
has  been  awarded  to  the  KANSAS  CITY  STRUCTURAL 
STEEL  CO.,  Kansas  City,  Mo.    List  of  bidders  noted  July  1. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  19,  by  the  State  Highway  Commission,  Forum 
Bldg.,  for  the  construction  of  five  reinf orced-concrete  bridges 
in  Shasta  County,  and  a  532-ft.  bridge  across  the  Sacramento 
River  near  Dunsmuir,  Siskiyou  County. 

★  San  Francisco,  Calif. — Bids  were  received  June  23  by  the 
Board  of  Public  Works  for  the  construction  of  a  Strauss  trun- 
nion bascule  bridge  over  the  Channel  St.  waterway,  (a)  sub- 
structure; (b)  superstructure;  (c)  bridge  complete.  The  bid- 
ders were:  A.  H.  Scherzer  Rolling  Lift  Bridge  Co.,  (b)  $48,628; 
F.  Rolandi,  (a)  $67,000,  (c)  $117,000;  Tibbitts  Pacific  Co.,  (a) 
$46,877,  (b)  $48,500,  (c)  $92,877;  MacArthur  Bros,  Co.,  (a)  $59,- 
130,  (c)  $106,421;  Pacific  Rolling  Mill  Co.,  (b)  $43,900;  Thom- 
son Bridge  Co.,  (a)  $37,147,  (b)  $47,140,  (c)  $84,287;  Dyer  Bros., 
(b)  $45,000;  Lindgren  Co.,  (a)  $58,880;  (b)  $50,500;  (c)  $107,- 
700;  W.  E.  Dawson,  (a)  $55,993;  Ross  Construction  Co.,  (b) 
$48,783;  Healv  Tibbitts  Construction  Co.,  (a)  $45,217,  (b)  $50,- 
824,  (c)  $94,421;  California  Construction  Co.,  (b)  $43,700;  (c) 
$102,833.    Noted  June  10. 

+San  Francisco,  Calif. —  (Official) — The  Board  of  Public 
Works  has  awarded  the  contract  for  the  construction  of  the 
Channel  St.  Bridge  to  the  THOMSON  BRIDGE  CO.,  103  Main 
St.,  San  Francisco,  at  $84,287  for  the  complete  structure. 

+Santa  Barbara,  Calif. — The  City  Trustees  have  awarded 
the  contract  for  the  construction  of  a  reinforced-concrete 
bridge  over  Mission  Creek  to  the  BOARDMAN  CONSTRUC- 
TION CO.,  Story  Bldg.,  Los  Angeles,  at  $6760.    Noted  June  17. 

+Scotia,  Calif. — The  Board  of  Supervisors  of  Humboldt 
County,  Eureka,  has  awarded  the  contract  for  the  construc- 
tion of  a  650-ft.  steel  bridge  across  the  Eel  River  to  the 
MERCER-FRASER  CO.,  Eureka,  at  $55,160.  A.  J.  Logan  is 
County  Engr. 

+Brantford,  Ont. —  (Official) — The  County  Council  of  Brant 
County  has  awarded  contracts  for  the  construction  of  abut- 
ments and  steel  superstructures  of  two  60-ft.  bridges  to 
GEORGE  THOMPSON,  Brantford,  at  $3000,  and  the  HAMILTON 
BRIDGE  CO.,  Hamilton,  at  $2687  respectively. 

Locust  Hill,  Ont. — Plans  have  been  prepared  by  E.  A.  James, 
57  Adelaide  St.,  E.,  Toronto,  for  a  high  level  bridge  over  the 
Little  Rouge  River.  The  estimated  cost  is  $18,000  for  rein- 
forced-concrete  or  $20,000  for  a  steel  bridge. 

+Vancouver,  B.  C. — The  City  Council  has  awarded  contracts 
for  the  repair  of  the  Connaught  Bridge  to  COUGHLAN  & 
SONS,  Vancouver,  for  furnishing  the  steel  and  to  the  COAST 
CONTRACTING  CO.,  16  Hastings  St.,  E.,  Vancouver,  for  dis- 
mantling and  erection.  The  city  will  supply  rails,  and  furnish 
and  lay  wood  block  pavement.    List  of  bidders  noted  June  24. 

WATER    SUPPLY — IRRIGATION 

Athol,  Mass. —  (Official) — We  have  been  advised  that  the 
city  will  not  build  the  proposed  3,000,000-gal.  reservoir  this 
year.    Herbert  L.  Hapgood  is  Supt.  Water  Dept.    Noted  July  1. 

Pittsfield,  Mass. — An  appropriation  of  $40,000  has  been 
made.  The  proceeds  will  be  used  for  the  construction  of  addi- 
tional filter  beds.  An  appropriation  of  $6500  has  also  been 
made  for  the  construction  of  a  water  main  to  Cottsville. 

Warren,  Mass  The  citizens  at  a  recent  meeting  voted  in 

favor  of  constructing  a  water  system  at  an  estimated  cost  of 
$100,000.  Joseph  S.  Hastings  is  one  of  the  Commissioners. 
Noted  Mar.  4  and  Apr.  29. 

★Binghamton,  N.  Y. —  (Official) — Bids  will  be  received  un- 
til 10  a.m.,  July  23,  bv  the  Board  of  Water  Commissioners  for 
constructing  a  750.000-gal.  covered  reservoir.  John  D.  David- 
son is  Secy.  Bd.  of  Water  Comrs. 

^Hilton,  N.  Y. —  (Official) — Bids  will  be  received  until  noon, 
July  16,  bv  the  Village  Trustees  for  constructing  a  water  sys- 
tem. C.  P.  Cooper  is  Clk.  and  H.  C.  Kittredge,  Rochester,  is 
Engr.    Noted  June  10  and  17. 

Ilion,  N.  Y. — Bids  will  be  received  until  July  9  by  the 
Board  of  Water  Commissioners  for  furnishing  about  3%  miles 
of  10-in.  c.-i.  water  mains  and  for  constructing  a  concrete 
diverting  dam,  intake  chamber  and  gate  house.  George  R. 
Russell  is  Secy.    Noted  May  6  and  June  17. 


+*New  York,  N.  Y. —  (Official)- — The  contract  has  been 
awarded  to  the  GUARANTEE  CONSTRUCTION  CO.,  140  Cedar 
St.,  New  York,  at  $21,480,  for  constructing  a  coagulant  plant 
in  Mt.  Pleasant  under  Contract  No.  159.  Noted  June  10  and 
July  1. 

+New  York,  N.  Y. —  (Official) — The  contract  has  been 
awarded  to  the  CONCORD  CONSTRUCTION  CO.,  38  Park 
Row,  .New  York,  at  $22,565,  for  furnishing  and  installing 
bronze  or  steel  ladders  and  nozzles  and  ladders.  Noted  June 
10  and  July  1. 

★Totowa,  N.  J. —  (Paterson  post  office)  —  (Official) — Bids 
will  be  received  until  8:15  p.m.,  July  19,  by  Walter  R.  Hudson, 
Mayor,  and  Borough  Council,  for  constructing  a  water-works 
distributing  system.  Linden  Redman  is  Borough  Clk.  Noted 
Feb.  11. 

Wenonah,  N.  J. — Improvements  will  be  made  to  the  water 
system  at  an  estimated  cost  of  $8000. 

★Woodbury,  N.  J. —  (Official) — Bids  will  be  received  until 
8  p.m.,  July  27,  by  Arthur  Starr,  City  Clk.,  for  making  addi- 
tion to  the  brick  pumping  station,  and  furnishing  and  install- 
ing water  tube  boilers,  high  service  pumping  machinery  and 
a  brick  chimney. 

Connellsville,  Penn. —  (Official) — The  filter  plant  of  the 
Connellsville  Water  Co.  will  be  remodeled.  Plans  have  been 
approved  by  the  State  Department  of  Health. 

Honesdale,  Penn. —  (Official) — Plans  have  been  approved 
by  the  Department  of  Health  for  the  extension  of  the  dis- 
tributing system  of  the  Honesdale  Water  Co. 

Jersey  Shore,  Penn. —  (Official) — The  State  Department  of 
Health  has  approved  plans  of  the  Jersey  Shore  Water  Co.  for 
the  construction  of  a  rapid  sand  filtration  plant. 

Langhorne,  Penn. —  (Official) — The  Langhorne  Spring  Wa- 
ter Co.  has  had  plans  approved  by  the  State  Department  of 
Health  for  the  construction  of  a  rapid  sand  filtration  plant. 

Linesville,  Penn. —  (Official) — Extensions  will  be  made  to 
the  distributing  system  of  the  Bunday  Water  Co.  Plans  have 
been  approved  by  the  State  Department  of  Health. 

Mt.  Carmel,  Penn. —  (Official) — Extensions  will  be  made  to 
the  distributing  system  of  the  Bear  Gap  Water  Co.  Plans 
have  been  approved  by  the  State  Department  of  Health. 

Morrisville,  Penn. — The  Borough  Council  will  soon  call  a 
special  election  to  vote  on  the  question  of  issuing  $20,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  filtration  plant.    Noted  June  10. 

Oil  City,  Penn. —  (Official) — Extensions  will  be  made  to  the 
distributing  system,  plans  for  which  have  been  approved  by 
the  State  Department  of  Health. 

Stroudsburg,  Penn. —  (Official) — The  Stroudsburg  Water 
Supply  Co.  has  had  plans  approved  by  the  State  Department 
of  Health  for  the  construction  of  a  temporary  disinfection 
apparatus. 

★  Clayton,  Del. —  (Official) — Bids  will  be  received  until  8 
p.m.,  July  15,  by  the  Town  Council  for  the  construction  of 
water  and  sewer  systems  and  a  disposal  plant.  W.  R.  Clem- 
ents is  Secy.  Council. 

Dover,  Del. — According  to  press  reports  the  Frederica  Wa- 
ter &  Ice  Co.  has  been  incorporated  with  $25,000  capital.  The 
company  will  construct  a  water  system  and  an  ice  plant. 
Fremont  W.  Frankhouser,  Reading,  Penn.,  is  interested. 

+  Milton,  Del. — The  contract  has  been  awarded  to  WIL- 
LIAM CONFELL,  Milton,  at  $18,500,  for  constructing  a  water 
system.    Noted  May  6. 

★Baltimore,  Md. —  (Official) — Bids  will  be  received  until  11 
am,  July  14,  by  the  Board  of  Awards  for  furnishing  and 
erecting  a  20,000,000-gal.  centrifugal  pump  and  electric  power 
equipment  for  the  Eastern  pumping  station.  Robert  L.  Clem- 
mitt  is  Act.  Water  Engr.    Noted  June  24. 

Wheeling,  W.  Va. — The  City  Council  has  received  a  report 
from  C.  C.  Smith  and  C.  B.  Cooke,  City  Engr.,  estimating  the 
cost  of  installing  a  water  well  filtration  system  at  $189,350, 
and  of  102  wells  in  place  $45,437.    Noted  June  10. 

+White  Sulphur  Springs,  W.  Va. — The  contract  has  been 
awarded  to  W.  E.  CARTER,  Richmond,  Va.,  at  $8245,  for  con- 
structing water  and  sewer  systems.    Noted  Apr.  1. 

Leesburg,  Ga. — The  city  will  lay  about  3V2  miles  of  6-  and 
8-in  water  mains  and  construct  two  wells  with  a  50,000-gal. 
tank.     W.  F.  King  is  City  Clk.     Noted  June  17. 

Nicholls,  Ga. — According  to  press  reports  W.  Byck,  Way- 
cross,  has  been  granted  a  franchise  by  the  City  Council  for 
the  construction  of  a  water  system  and  electric-light  plant. 

Tennille,  Ga. — Plans  are  being  prepared  by  Crook  M.  Kan- 
neau,  Macon,  for  the  construction  of  water,  sewer  and  elec- 
tric-light systems. 

Ft.  Meade,  Fla. — All  bids  received  June  15  for  the  pur- 
chase of  $58,000  in  bonds,  part  of  which  was  to  have  been 
used  for  the  construction  of  a  water  system,  have  been  re- 
jected New  bids  will  soon  be  received  in  connection  with 
bids  for  the  construction  of  a  water  system.    Noted  June  3. 

Ashland,  Ala. — The  citv  will  construct  a  water  system. 
About  four  miles  of  4-,  6-  and  8-in.  c.-i.  pipe  and  150,000-gal. 
reservoir  will  be  required.  H.  L.  Adair  is  Mayor  and  Edgar  B. 
Kay,  Tuscaloosa,  is  Engr. 

Clarksdale,  Miss. — Bonds  for  $150,000  have  been  voted.  Part 
of  the  proceeds  will  be  used  for  the  extension  of  the  water 
system.    Noted  May  27. 

Kosciusko,  Miss. — Bonds  for  $30,000  have  been  voted  by  the 
citizens,  the  proceeds  will  be  used  for  the  construction  of 
water  and  electric-light  systems. 

Bogalusa,  La. — An  election  will  probably  be  held  to  vote 
on  the  question  of  issuing  $200,000  in  bonds,  part  of  the  pro- 
ceeds of  which  will  be  used  for  the  purchase  and  improvement 
ot  the  water  system. 

♦  Cleveland,  Ohio — The  contract  has  been  awarded  to  SAN- 
FORD  RILEY  STOKER  CO.,  Ltd.,  Worcester,  Mass.,  at  $19,000, 
by  the  Board  of  Control  for  installing  stokers  for  the  Division 
Ave.  pumping  station. 
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•fcParis,  111. —  (Official) — Bids  will  be  received  until  10  a.m., 
July  22,  by  the  City  Council  for  constructing  a  rapid  sand 
filter  plant  at  the  water-works.  Simon  Risser  is  Comr.  of 
Pub.  Property. 

Kenosha,  Wis. — All  bids  received  June  14  for  constructing 
10,000  ft.  of  42-in.  c.-i.  water  intake  main,  have  been  re- 
jected.   Noted  May  27  and  June  24. 

Grinnell,  Iowa — (Official) — Bids  will  be  received  until  2 
p.m.,  July  17,  by  A.  C.  Harriman,  City  Clk.,  for  making  ex- 
tensions to  the  water  system.  Charles  P.  Chase,  Clinton,  is 
Engr. 

Kcota,  Iowa — (Official) — Bids  will  be  received  until  2  p.m., 
July  20,  by  the  Council  for  constructing  a  water  system. 
Charles  P.  Chase,  Clinton,  is  Engr. 

Riverside,  Iowa — (Official) — Bids  will  be  received  until  3 
p.m.,  July  15,  by  the  Council  for  constructing  a  water  system. 
Charles  P.  Chase,  Clinton,  is  Engr. 

Sabetha,  Kan. —  (Official) — The  citizens  defeated  the  bond 
election  for  $65,000,  the  proceeds  of  which  was  to  have  been 
used  for  the  construction  of  a  water  system.    Noted  June  17. 

Omaha,  Neb. — The  construction  of  a  24-in.  pipe  line  from 
36th  to  48th  St.  will  be  recommended  to  the  Board  of  Works 
by  W.  Howell,  Mgr.  Water-Wks. 

+Eureka,  Mont.  —  The  contract  has  been  awarded  to 
BOOMER  &  HUGHES,  Spokane,  Wash.,  at  about  $100,000  for 
constructing  canals  for  the  Glen  Lake  irrigation  project. 

Kirksville,  Mo. — The  city  will  not  hold  an  election  to  vote 
on  the  question  of  issuing  $70,000  in  bonds,  the  proceeds  of 
which  was  to  have  been  used  for  the  rebuilding  of  the  wa- 
ter system.    Noted  June  24. 

St  Louis,  Mo. — Bids  will  be  received  until  July  9  by  E.  R. 
Kinsey,  Pres.,  Bd.  of  Pub.  Ser.,  for  installing  two  350-hp. 
Heine  type  boilers  at  the  high  service  pumping  station  No.  2, 
Bissell's  Point. 

St.  Louis,  Mo. — An  appropriation  of  $430,000  will  probably 
be  made  by  the  Board  of  Public  Service  for  the  rebuilding 
of  the  Compton  Hill  reservoir. 

St.  Louis,  Mo. — Bids  have  been  received  for  furnishing  2595 
tons  of  c.-i.  water  pipe  from  the  American  Cast  Iron  Pipe  Co., 
at  $60,693,  and  the  United  States  Cast  Iron  Pipe  Co.,  $59,525. 

Benton,  Ark. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  15,  by  the  Commissioners  of  Water-Works  Improve- 
ment District  No.  1  and  Sewer  Improvement  District  No.  1 
for  constructing  water  and  sewer  systems.  Plans  are  on 
file  with  the  J.  B.  McCrary  Co.,  Atlanta,  Ga.  and  Little  Rock, 
Ark. 

+Harrison,  Ark. —  (Official) — The  contract  has  been  award- 
ed to  SQUIRE  ELECTRIC  &  CONSTRUCTION  CO.,  Kansas  City, 
Mo.,  $43,500,  for  constructing  a  water  system.  Noted  Apr.  22 
and  June  3. 

Malvern,  Ark. — Bids  will  be  received  until  July  15  by  G. 
E.  Matterson,  Secy.  Improv.  Dist.,  for  constructing  a  water 
system.  W.  L.  Collie  is  City  Recdr.  The  estimated  cost  is 
$90,000.     Noted  Mar.  25. 

3Iineral  Wells,  Tex. — An  election  will  be  held  to  vote  on  the 
Question  of  issuing  $74,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system  and  for 
the  purchase  of  Lake  Pinto. 

Moody,  Tex. — The  water-works  owned  by  Cormany  Bros., 
which  was  recently  destroyed  by  fire,  will  be  rebuilt  at  an 
estimated  cost  of  $15,000. 

Chandler,  Okla. — Bonds  for  $5000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  the  water  system,  according  to  press  reports.  A.  B. 
Oleson  is  Mayor.    Noted  Apr.  22. 

Jones,  Okla. —  (Official) — An  election  will  be  held  to  vote 
on  the  question  of  issuing  bonds  for  the  construction  of  wa- 
ter and  electric-light  systems.  The  Benham  Engineering  Co., 
Colcord  Bldg.,  Oklahoma  City,  is  Engr. 

Wellston,  Okla. — (Official) — The  Benham  Engineering  Co., 
Oklahoma,  has  been  retained  by  the  Board  of  Trustees  to  pre- 
pare plans  for  the  construction  of  a  water  system.  The  esti- 
mated cost  is  about  $20,000. 

Logan,  Utah — Bids  are  being  received,  according  to  press 
reports,  for  the  construction  of  a  five-mile  22-in.  pipe  line 
and  for  a  1,000,000-gal.  reservoir. 

Seattle,  Wash. — Plans  have  been  approved  by  L.  B.  Young, 
Chn.,  Bd.  of  Pub.  Wks.,  for  the  construction  of  water  mains 
in  37th  Ave.,  N.  E.    The  estimated  cost  is  $12,000. 

West  Lynn,  Ore. — Bids  will  be  received  until  2  p.m.,  July 
20,  by  L.  L.  Porter,  Secy.,  West  Lynn  Water  Comn.,  for  con- 
structing a  water  system. 

Weaverville,  Calif. — A  flume  2%  miles  long  will  be  con- 
structed by  the  Corona  de  Ore  Mining  Co.  to  carry  water  to 
its  mine  at  Hawkins  Bar  on  the  Lower  Trinity.  The  esti- 
mated cost  is  $25,000. 

Bathurst,  N.  B. — Bids  will  be  received  until  July  10  by  the 
Water  and  Sewerage  Committee  for  constructing  water  and 
sewer  systems  complete. 

Montreal,  Que. — Bids  will  be  received  until  noon,  July  20, 
by  L.  M.  Senecal,  Secy.,  Bd.  of  Comrs.,  City  Hall,  for  fur- 
nishing and  installing  underground  cables  at  the  filtration 
plant. 

Unionville,  Ont. — Plans  are  being  prepared  by  James  Hou- 
don  and  Hertzburg,  79  Adelaide  St.,  East  Toronto,  for  the 
construction  of  a  water  system.  The  estimated  cost  is  $25,- 
000. 

The  Narrows,  Man. — According  to  press  reports  an  election 
will  be  held  to  vote  on  the  question  of  issuing  $80,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  sewer  systems. 


SEWERS 

+  Vug-ii.sta,  Maine — The  contract  has  been  awarded  to  E. 
PAYSGN  WITHAM,  at  $4008,  for  the  construction  of  the 
Hayden  Brook  Sewer. 

South  Manchester,  Vt. — The  city  contemplates  the  con- 
struction of  a  sewer  system. 


+Bo.ston,  Mass. — The  contract  for  the  construction  of  sew- 
ers in  Temple  and  other  streets  has  been  awarded  to  ANTONY 
CEFALO,  at  $70,525.  Other  bids  were:  Anthony  Baruffaldi, 
$72,457;  West  Roxburv  Trap  Rock  Co.,  $76,429;  Merrimack 
Construction  Co.,  $79,250;  William  Barrett  &  Co.,  $82,562;  Mc- 
Carthy &  Walsh,  $82,807;  Bruno  &  Petitti,  $83,612;  Coleman 
Bros.,  $88,661;  Michael  Meehan,  $70,358.    Noted  June  10. 

Boston,  Mass. — Bids  will  be  received  until  noon,  July  9,  by 
Patrick  O'Hearn,  Act.  .Comr.  of  Pub.  Wks.,  for  the  construc- 
tion of  sewers  and  drains  in  Buckminster  St.,  Brighton,  Cabot 
St.,  Roxbury,  and  in  Kittredge  St.,  West  Roxbury. 

-|-Boston,  Mass. — The  contract  for  the  construction  of  the 
Mattapan  Brook  sewer,  Dorchester,  has  been  awarded  to  the 
WEST  ROXBURY  TRAP  ROCK  CO.,  at  $24,428.    Noted  June  10. 

Albany,  N.  Y. — An  ordinance  has  been  approved  by  J.  W. 
Stevens,  Mayor,  for  the  construction  of  a  system  of  sewers 
to  stop  the  pollution  of  the  Tivoli  Lakes.  I.  Wachsman  is 
Secy.,  Bd.   of  Contract  and  Supply. 

Kenmore,  N.  Y. — The  contract  will  be  awarded  about  Aug. 
1  for  the  construction  of  10,193  ft.  12-  to  60-in.  of  circular 
sewers.    The  estimated  cost  is  $20,000.    Noted  May  20. 

+New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official)— The 
contract  for  the  construction  of  sewers  and  appurtenances 
in  Tyndal)  Ave.  and  for  improving  the  roads  in  Mosholu  Ave. 
has  been  awarded  to  the  SPADARO  CONTRACTING  CO.,  at 
$30,461.     Noted  July  1. 

Patchogue,  N.  Y. — Plans  are  being  prepared  by  Clyde  Potts, 
30  Church  St.,  New  York,  N.  Y.,  for  the  construction  of  a  sew- 
age-disposal plant  and  approximately  14  miles  of  sewers. 

♦Rochester,  N.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  lor  the  construction  of  sewers  in  Hol- 
lenbeck  and  other  streets  to  JOHN  PETROSSI  CO.,  at  $67,367. 
Noted  Apr.  15. 

Camden,  N.  J. — Bids  will  be  received  until  8  p.m.,  July  19, 
by  the  Committee  on  Streets  and  Highways,  for  the  construc- 
tion of  sewers  in  Chelton,  Langham,  Empire  and  Wildwood 
Ave.  and  in  Sixth,  Carman  and  Pairview  St.  A.  B.  Sparks 
is  Chn. 

+Irvington,  N.  J. — The  contract  for  the  construction  of 
72-in.  sewers  in  Ball  and  Cottage  St.  has  been  awarded  to 
JOHN  DORER,  at  $18,986. 

Maywood,  N.  J. — Bids  will  be  received  until  July  26  by  the 
Borough  Council  for  the  construction  of  a  sanitary  sewer  sys- 
tem.   Noted  June  24. 

Newark,  N.  J. — Bids  will  be  received  until  Aug.  31  by  the 
Passaic  Valley  Sewerage  Commissioners  for  the  construction 
of  the  superstructure  of  the  Meadows  pumping  station.  The 
estimated  cost  is  from  $300,000  to  $500,000. 

Newark,  N.  J. — The  Board  of  Freeholders  contemplates  the 
construction  of  a  sewage-disposal  plant  at  the  Overbrook 
Hospital  for  the  Insane.  The  estimated  cost  is  $35,000. 
Frederic  A.  Reimer  is  County  Engr. 

Perth  Amboy,  N.  J. — The  Board  of  Aldermen  contemplates 
the  construction  of  a  sewer  system  in  the  northern  section  of 
the  city. 

Freeport,  Penn — (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  sewage 
treatment  works. 

Greenville,  Penn. —  (Offic  :..l) — The  State  Department  of 
Health  has  approved  plans  for  the  relocation  of  the  sewage 
treatment  works. 

North  East,  Penn. —  (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  sewage 
treatment  works. 

Washington,  Penn. —  (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  construction  of  lateral 
sewer  extensions. 

+Wilkes-Barre,  Penn. — The  contract  for  the  construction 
of  sewers  has  been  awarded  to  MICHAEL  J.  MALLORY,  Sugar 
^otch,  at  $6006. 

^Clayton,  Del. — (Official) — See  item  under  "Water  Supply- 
Irrigation." 

Baltimore,  Md. — Bids  will  be  received  until  11  a.m.,  July 
21,  by  Charles  England,  Chn.  Sewerage  Comn.,  for  the  con- 
struction of  Section  No.  1  of  the  Jenkins  Run  Trunk  Drain, 
Storm  Water  Contract  No.  45. 

Rockville,  Md. — The  County  Commissioners  contemplate 
the  construction  of  a  sewer  system  in  the  section  drained 
by  Little  Falls  Brook,  including  Chevy  Chase,  Hills.  Somerset, 
Friendship  Heights,  Bethesda,  Edgewood,  Woodmont  and  other 
subdivisions.    The  estimated  cost  is  $83,000. 

■(■Richmond,  Va. — The  contract  for  the  construction  of  the 
Canepa  St.  sewer  has  been  awarded  to  A.  W.  MAYNARD,  at 
$14,000. 

Manning-ton,  W.  Va. — The  city  contemplates  the  construc- 
tion of  approximately  two  miles  of  sewers.  C.  C.  Smith,  508 
Board  of  Trade  Bldg.,  Wheeling,  is  Engr. 

White  Sulphur  Spring,  W.  Va. — See  item  under  "Water  sup- 
ply— Irrigation." 

Boston,  Ga. — Plans  are  being  prepared  by  W.  Hopson  Good- 
loe,  Engr.,  Macon,  for  the  construction  of  a  sewer  system. 

+Richland.  Ga. — The  contract  for  the  construction  of  ap- 
proximately 4%  miles  of  sewers  has  been  awarded  to  the 
J.  B.  McCRARY  CO.,  Atlanta.  The  estimated  cost  is  $15,000. 
Noted  Apr.  8. 

Tennille,  Ga. — See  item  under  "Water  Supply-Irrigation." 

Marianna,  Fla. — At  a  recent  election  the  citizens  voted  to 
issue  $18,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  sewers. 

Miami,  Fla. — An  election  will  be  held  Aug.  19  to  vote  on 
the  question  of  issuing  $50,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  sewers.  B.  H.  Klyce  is  City 
Engr. 

Cloverdole,  Ala. — Bids  will  be  received  until  July  27  by 
W.  R.  McDade,  Clk.,  for  the  construction  of  storm  and 
sanitary  sewers. 
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Clarksdalc,  Miss. — At  a  recent  election  the  citizens  voted 
to  issue  $150,000  in  bonds.  The  proceeds  will  be  used  for 
extending-  the  sewer  system. 

Meridian,  Miss. — An  election  will  be  held  July  23  to  vote 
on  the  question  of  issuing  $25,000  in  bonds.  Part  of  the 
proceeds  will  be  used  for  the  construction  of  extensions  to 
the  sanitary  sewer  system.     Noted  Mar.  IS. 

Bogalusn,  La. — The  city  contemplates  holding-  an  election 
to  vote  on  the  question  of  issuing-  $200,000  in  bonds.  The 
proceeds  will  be  used  for  the  purchase  of  a  sewer  system. 

+New  Orleans,  La. — The  contract  for  the  construction  of  a 
sewer  system  at  the  new  cotton  warehouses  has  been  awarded 
to  Li.  M.  DAHLGREN,  at  $15,936.    Noted  July  1. 

+Dayton,  Ky. — The  contract  has  been  awarded  to  J.  B. 
McLANE  &  CO.,  Newport,  for  the  construction  of  sewers  in 
various  streets. 

Paducah,  Ky. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  3,  by  the  Commissioner  of  Public  Works  for  the 
construction  of  the  outfall  sewer,  District  No.  3,  Contract 
No.  1.    Noted  May  20. 

Beilford,  Ohio — Bids  will  be  received  until  noon,  July  19, 
by  H.  T.  Hubbell,  Clk.,  for  the  construction  of  sewers  in 
various  streets. 

Canton,  Ohio — Bids  will  be  received  until  10  a.m.,  July  21, 
by  the  Commissioners  of  Stark  County  for  the  construction 
of  the  Domer  Ditch  in  Canton  Township,  open  and  tile  work. 
C.  L.  Stoner  is  Clk. 

Cincinnati,  Ohio — All  bids  received  June  18  for  the  con- 
struction of  sewers  in  the  Madisonville  Sewer  District,  Con- 
1ract  No.  3,  have  been  rejected.  New  bids  will  be  received 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.     Noted  June  17. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July  16, 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers  in  East  Third  and  Elmore  St.,  in  Hamilton,  Bruce  and 
Glenway  Ave. 

♦Cleveland,  Ohio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  Sandusky  Ave.  has  been  awarded  to  the 
LAKE  ERIE  PAVING  &  CONSTRUCTION  CO.,  at  $17,697. 
Noted  June  24. 

♦Cleveland,  Ohio— (Official) — The  contract  for  the  con- 
struction of  sewers  in  West  Third  St.  and  Prospect  Ave.  has 
been  awarded  to  WILLIAM  LEHMANN,  at  $7121  and  $8914, 
respectively.    Noted  June  17. 

+Colunibus,  Ohio — The  contract  for  improving  and  con- 
structing an  addition  to  the  sewage-disposal  plant  has  been 
awarded  to  D.  W.  McGRATH  &  SON,  Columbus,  at  $197,996. 
Noted  June  3. 

Portsmouth,  Ohio — It  is  reported  that  G.  S.  Wilhelm,  City 
Engr.,  is  preparing  plans  for  the  construction  of  sewers  in 
the  Sunnyside  District. 

Brazil,  Ind. — Bids  will  be  received  about  July  20  by  the 
Board  of  Public  Works  for  the  construction  of  a  sanitary 
sewer  in  the  West  End,  requiring  approximately  2843  lin.ft. 
of  10-in.  and  3801  lin.ft.  of  8-in.  vitrified  pipe.  F.  C.  Wilson 
is  City  Engr. 

^Indianapolis,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  the  main  drain  in  3Sth  St.  and  in  Central  Ave  has 
been  awarded  to  the  MCLAUGHLIN  CONTRACTING  CO.,  Pitts- 
burgh, Penn.,  at  $143,732.    Noted  June  17. 

+  Muneie,  Ind. —  (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  to  WILLIAM  M.  BIRCH  CO., 
Muncie.     Noted  July  1. 

Saginaw,  Mich. — Bids  will  be  received  about  July  15  by 
the  Commissioners  of  Saginaw  County  for  the  construction 
of  two  drains,  one  nine  miles  and  the  other  seven  miles. 

Chicago,  111. — Byrne  Bros.'  Dredging  &  Engineering  Co., 
Chicago,  at  $195,583,  submitted  the  lowest  bid  for  the  con- 
struction of  the  Calumet  Intercepting-  Sewer,  Contract  No.  2. 

+Chieaso,  111. — The  Board  of  Local  Improvements  has 
awarded  the  contract  to  the  H.  J.  McNICHOLS  CO.  for  the 
construction  of  both  sections  of  the  Argyle  St.  sewer  system. 
The  estimated  cost  is  $6S3,000.    Noted  July  1. 

Chicago,  111. — The  lowest  bid  submitted  for  the  construc- 
tion of  the  Calumet  Intercepting  Sewer,  Contract  No.  3  was 
that  of  the  Byrne  Bros.'  Dredging  &  Engineering  Co.,  Chicago, 
at  $331,883.    Noted  June  10. 

Cicero,  111. — Bids  will  be  received  until  July  12  by  the 
Board  of  Local  Improvements  for  the  construction  of  vitrified 
pipe  sewers  in  West  18th  and  West  58th  St. 

Marshall,  III. — Preliminary  plans  are  being  prepared  by  W. 
Robert  Paige,  Terre  Haute,  Ind.,  for  the  construction  of  exten- 
sions to  the  sanitary  sewer  system.  Bids  will  be  received 
about  Aug.  1  by  the  Board  of  Local  Improvements. 

+Ottawa,  111. — The  contract  for  the  construction  of  the 
Madison  St.  sewer  has  been  awarded  to  the  OMAHA  CON- 
STRUCTION CO.,  Omaha,  Neb.,  at  $4530.    Noted  June  24. 

+Kewaunee,  Wis. — The  contract  for  sewer  construction 
has  been  awarded  to  the  GREY,  ROBINSON  CONSTRUCTION 
CO.,  Kewaunee. 

Milwaukee,  Wis. —  (Official) — Bids  will  be  received  until 
July  22  by  the  Sewerage  Commission  for  the  construction  of 
11  reinforced-concrete  tanks  on  pile  foundation.  The  tanks 
will  be  30  ft.  inside  diameter  by  14  ft.  deep.  This  is  the  first 
part  of  the  construction  of  the  sewage-disposal  works  which 
will  be  built  by  the  city.  T.  Chalkley  Hatton  is  Ch.  Engr. 
Noted  Apr.  29. 

+Milw«ukee,  Wis. — The  Department  of  Public  Works  has 
awarded  the  contract  for  the  construction  of  sewers  in  Hawley 
Rd.  to  A.  J.  HEWITT,  Milwaukee,  at  $4330,  and  for  the 
construction  of  sewers  in  Green  Bay  Ave.  and  in  44th,  45th 
and  46th  St.  at  $2100  and  $38S5,  respectively. 

+Waui>aea,  Wis. —  (Official) — The  contract  for  sewer  con- 
struction in  South  Main  St.  has  been  awarded  to  C.  H.  PHIL- 
LIPS, Waupaca.    Noted  June  17. 

Whitewater,  AVis. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  12,  by  A.  N.  Savee,  City  Clk.,  for  the  construction 
of  sewers. 


Lenox,  Iowa — The  contract  will  be  awarded  about  July  15 
for  the  construction  of  a  sewage-disposal  plant  and  sewers 
T.  S.  DeLay,  Creston,  is  Engr.    Noted  Jan.  7. 

+!Vewton,  Iowa — (Official) — The  contract  for  the  construc- 
tion of  a  sewage-disposal  plant  and  sewers  has  been  award- 
ed to  C.  B.  REYNOLDS,  Council  Bluffs,  at  $4405.  Other  bids 
were:  J.  W.  Turner  Improvement  Co.,  Des  Moines,  $5383;  A 
W.  Merrick,  Boone,  $4766;  Elkhorn  Construction  Co.,  Fremont' 
Neb.,  $5493;  Koss  Construction  Co.,  Des  Moines,  $6027.  Noted 
June  24. 

Og-den,  Iowa — The  city  contemplates  the  construction  of 
sewers  estimated  to  cost  $45,000.  R.  B.  Reasoner,  Perry,  if 
Engr.-in-Charge. 

Sanborn,  Iowa — Bids  will  be  received  until  July  9  by  J  H 
McNeil,  Mayor,  for  the  construction  of  a  sewage-disposal  plant 
and  approximately  four  miles  of  sewers.  P.  A.  Edquist  865 
Omaha  National  Bank  Bldg.,  Omaha,  Neb.,  is  Engr.  Noted 
Apr.  1. 

AVaterloo,  Iowa — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system  in  the  Galloway,  Hagerman  and 
Downing  additions,  also  the  construction  of  a  sewage-disposal 
plant.     C.  A.  Roby  is  City  Engr.     Noted  Apr.  22. 

+Pipestone,  Minn. — The  contract  for  the  construction  of 
storm  sewers  has  been  awarded  to  G.  S.  REDMON,  Pipestone, 
at  $8366. 

Rochester,  Minn. —  (Official) — Bids  will  be  received  until 
July  12  by  the  city  for  the  construction  of  sewers.  The 
estimated  cost  is  $6700.  J.  C.  Utton  is  City  Engr.  Noted 
June  10. 

Clyde,  Kan. — Bids  will  be  received  until  5  p.m.,  July  15, 
by  J.  A.  Hawkinson,  Mayor,  for  the  construction  of  a  sewer 
system.  The  estimated  cost  is  $25,000.  E.  T.  Archer  &  Co., 
514  New  England  Bldg.,  Kansas  City,  Mo.,  is  Consult.  Engr. 
Noted  May  20. 

Emporia,  Kan. — The  city  contemplates  the  construction 
of  2%  miles  of  sewers.  M.  Brown  is  City  Engr.  and  F.  Smith 
is  City  Clk. 

Wymore,  Neb. — The  city  contemplates  the  construction  of 
a  sewer  system. 

Choteau,  Mont. — Bids  will  be  received  until  July  9  by  A. 
L.  Powers,  City  Clk.,  for  the  construction  of  sanitary  sewers 
including  5176  lin.ft.  of  8-  and  9-in.  vitrified  pipe  sewers. 
Noted  June  1. 

+Laurel,  Mont. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  SECURITY  BRIDGE 
CO.,  Lewiston,  Idaho,  at  $14,033.    Noted  June  3. 

Jefferson  City,  Mo. — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system.  The  estimated  cost  is  $50,000. 
P.  C.  Harding  is  City  Engr.  and  Frank  Morris  is  City  Clk. 

+Maplewood,  Mo. — The  contract  for  the  construction  of 
the  Maplewood  Sewer,  No.  1  has  been  awarded  to  the  CONNEY 
CONSTRUCTION  CO.,  at  $51,938.    Noted  May  27. 

+Benton,  Ark. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  J.  B.  McCRARY  CO., 
Atlanta,  Ga.    Noted  May  27. 

Moscow,  Idaho — Bids  will  be  received  until  July  12  by  J. 
R.  Strong,  City  Clk.,  for  the  construction  of  storm  sewers. 

Salt  Lake  City,  Utah — (Official) — Bonds  for  $300,000  have 
been  sold.  Part  of  the  proceeds  will  be  used  for  the  con- 
struction of  sewers.  Contracts  will  be  awarded  about  July  20. 
Noted  May  6. 

+I*h<enix,  Ariz. — The  contract  for  the  construction  of  an 
addition  at  the  sewage-disposal  plant  has  been  awarded  to 
GEORGE  TISDALE,  Phcenix,  at  $10,000. 

Forest  Grove,  Ore. — Plans  are  being  prepared  by  R.  E. 
Koon,  Portland,  for  the  construction  of  a  sewer  system.  The 
estimated  cost  is  $20,000.     Noted  June  10. 

Mt.  Ansel,  Ore. — Bids  will  be  received  until  3  p.m.,  July  13, 
by  P.  N.  Smith,  City  Recdr.,  for  cement,  sand,  gravel,  sewer 
pipe  and  for  the  construction  of  a  sewer  system.  The  esti- 
mated cost  is  $15,000.    Noted  June  24. 

+P»rt!and,  Ore. — C.  G.  Randies,  at  $6514,  submitted  the 
lowest  bid  for  the  construction  of  the  Westover  Terrace 
Sewer  System. 

Tillamook,  Ore. — Bids  will  be  received  until  8  p.m.,  July  14, 
by  John  Aschim,  City  Recdr.,  for  the  construction  of  sewers 
and  drains.     The  estimated  cost  is  $10,000. 

East  San  Diego,  Calif. — The  city  contemplates  the  con- 
struction of  a  sewer  system.     The  estimated  cost  is  $50,000. 

+  Saeramento,  Calif. — The  contract  for  the  construction  of 
Unit  No.  2  of  the  trunk  sewer  from  Freeport  Rd.  to  the  Lower 
Stockton  Rd.  has  been  awarded  to  the  CLINTON  FI REPROOF- 
ING CO.,  San  Francisco,  at  $92,192. 

San  Diego,  Calif. — The  citjr  contemplates  the  construction 
of  sewers  from  Old  Town  to  Mission  Bay. 

San  Dieg-o,  Calif. — The  City  Council  contemplates  the  con- 
struction of  a  sewer  in  Bisbee  St.  The  estimated  cost  is 
$12,000. 

+  San  Francisco,  Calif. — The  contract  for  the  construction 
of  a  sewer  in  Vermont  St.  has  been  awarded  to  the  TIBBITTS- 
PACIFIC  CO.,  at  $12,701. 

Trenton,  N.  S. — Bids  will  soon  be  received  for  the  construc- 
tion of  sewers.  The  estimated  cost  is  $4300.  W.  Fraser  is 
Clk. 

Bathurst,  N.  B. — See  item  under  "Water  Supply — Irriga- 
tion." 

Verdun,  Que. — The  city  contemplates  an  expenditure  of 
$100,000  for  the  construction  of  sewers  and  for  paving. 

Toronto,  Out. — Bids  will  be  received  until  July  20  by  T.  L. 

Church,  Mayor,  for  sewer  construction. 

Prince  Albert,  Sask. — The  city  contemplates  the  construc- 
tion of  sanitary  sewers  in  15th  St.  The  estimated  cost  is 
$11,000.    J.  H.  Brown  is  Clk. 

Regina,  Sask. — The  City  Council  will  construct  sewers  esti- 
mated to  cost  $11,000.     George  Beach  is  Clk. 
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STREETS  AND  ROADS 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
July  12,  by  the  Commissioner  of  Public  Works  for  construct- 
ing a  bituminous  roadway  in  Schiller  Rd.  from  Rockland  St. 
to  Dedham  line,  West  Roxbury. 

♦Boston,  Mass. — The  contract  for  constructing'  3700  lin.ft. 
of  road  in  Danvers  has  been  awarded  to  D.  LENEHAN,  Bev- 
erly, at  $8977.    Noted  June  24. 

♦  Boston,  Mass. — The  contract  for  furnishing.  7500  bbl.  of 
Portland  cement  to  the  State  Highway  Commission  has  been 
awarded  to  E.  S.  FIELDS  at  $1.18  per  bbl.  Other  bids  were: 
Davis  W.  Lewis,  $1.30;  Powers  Bros.,  $1.20;  J.  W.  Ramsay, 
$1.30;  Bath  Portland  Cement  Co.,  $1.20;  R.  O'Connell  Co.,  $1.30; 
Waldo  Bros.,  $1.30.     Noted  June  24. 

Lawrence,  Mass. — The  City  Council  contemplates  an  ex- 
penditure of  $31,337  for  street  improvements. 

Walpole,  Mass. —  (Official) — Bids  will  be  received  until  7:30 
p.m.,  July  12,  by  the  Town  Council  for  grading  and  surfacing 
a  number  of  streets. 

Providence,  R.  I. —  (Official) — Bids  will  be  received  until 
2:15  p.m.,  July  12,  by  the  Board  of  Contract  and  Supply  for 
paving  Fountain  and  Empire  St.  with  wooden  block  pave- 
ment.   William  C.  Pelkey  is  Clk. 

+Hartford,  Conn. — The  contract  for  constructing  approxi- 
mately S300  lin.ft.  of  stone  macadam  on  the  Riverton  Rd.  has 
been  awarded  to  JOHN  DE  MICHAEL  &  BRO.,  Torrington,  at 
$10,360.    Noted  May  20. 

♦New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — The 
contract  for  paving  Fordham  Rd.  from  Webster  Ave.  to 
Harlem  River  Terrace  has  been  awarded  to  the  UVALDE 
ASPHALT  PAVING  CO.,  at  $90,176.    Noted  June  17  and  July  1. 

♦New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — See 
item  under  "Sewers." 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)- — Bids 
were  received  June  30  by  L.  H.  Pounds,  Borough  Pres.,  for 
regulating  and  repaving  (a)  Lincoln  Rd.  from  Bedford  to 
Rogers  Ave.,  (b)  Pioneer  St.  from  Van  Brunt  to  Richards  St., 

(c)  Vernon  Ave  from  Marcy  to  Tompkins  Ave.  and  Tompkins 
Ave.  from  Vernon  to  Greene  Ave.,  as  follows:  Sicilian  Asphalt 
Paving  Co.,  41  Park  Row,  (a)  $6075,  (c)  $17,993;  Uvalde 
Asphalt  Co.,   (a)   $7942,   (b)   $7689,   (c)   $23,026;   Cranford  Co., 

(a)  $7946;  Barber  Asphalt  Co.,  (a)  $7505,  (c)  $27,716;  McFar- 
lane  Contracting  Co.,  504  Park  PI.,  (b)  $6882;  J.  P.  B.  LaMarsh, 

(b)  $8341;  Rosenthal  Engineering  Co.,  (c)  $21,244.  Noted 
June  24. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — Bids 
were  received  June  28  by  Marcus  M.  Marks,  Borough  Pres., 
for  improving  (a)  38th  St.  from  Park  to  Madison  Ave.,  (b) 
62nd  St.  from  Columbus  to  Amsterdam  Ave.,  (c))  West  End 
Ave.  from  91st  to  96th  St.  and  95th  St.  from  Broadway  to  West 
End  Ave.,  (d)  36th  St.  from  10th  to  11th  Ave.,  (e)  Amsterdam 
Ave.  from  63rd  to  68th  St.,  as  follows:  Aztec  Paving  Co.,  90 
West  St.,  (a)  $3271,  (b)  $81,289,  (c)  $19,397;  Uvalde  Asphalt 
Co.,  (a)  $3648,  (b)  $207,011,  (c)  $20,913;  Cleveland  Trinidad 
Paving  Co.,  (a)  $4219,  (b)  $158,181,  (c)  $24,361;  Sicilian 
Asphalt  Co.,  (a)  $3447,  (b)  $119,194,  (c)  $19,007;  Barber 
Asphalt  Co.,  (a)  $3969,  (b)  $126,733,  (c)  $21,432;  Asphalt  Con- 
struction Co.,  50  Church  St.,  (a)  $3499,  (b)  $66,386,  (c)  $17,923; 

(d)  $12,017,  (e)  153,877;  Matthew  Baird  Construction  Co.,  433 
East  92nd  St.,  (d)  $12,879,  (e)  $58,429;  W.  J.  Fitzgerald,  (d) 
$12,749,  (e)  $126,742;  Fitzgerald  &  Brenan,  (d)  $13,436,  (e) 
$242,374;  Rogers  &  McManus,  (e)  217,863;  Rafferty  Contracting 
Co.,  (e)  $186,938. 

Rochester,  N.  Y. — The  Common  Council  has  voted  to  pave 
Pitkin  St.  with  asphalt  and  Woodlawn  St.  with  brick.  The 
estimated  cost  is  $13,700. 

Camden,  N.  J. — Press  reports  state  that  bonds  for  $50,000 
have  been  sold,  the  proceeds  of  which  will  be  used  for  repav- 
ing a  number  of  streets. 

Elizabeth,  N.  J. — According  to  press  reports  the  Board  of 
Works  in  its  budget  for  the  present  year  has  made"  an  appro- 
priation of  $20,000  for  street  improvements. 

Guttenberg,  N.  J. —  (Official) — Bids  will  be  received  until 
8  p.m.,  July  19,  by  William  J.  Bramley,  Town  Clk.,  for  regu- 
lating and  paving  Bergenline  Ave.    Noted  June  17. 

Hackensack,  N.  J. — Bids  will  be  received  until  July  12  by 
the  Board  of  Chosen  Freeholders  of  Bergen  County  for  im- 
proving portions  of  the  Kinderkamack  Rd.,  Piermont  Rd. 
and  Grand  Ave. 

Hoboken,  N.  J. — The  City  Commissioners  plan  to  repave 
River  St.  from  Hudson  PI.  to  Fourth  St.,  14th  St.  from  Willow 
Ave.  to  its  eastern  boundary.  Hudson  St.  from  11th  to  14th 
St.    James  H.  Londrigan  is  Comr.  Streets  and  Pub.  Impv. 

Jersey  City,  N.  J. —  (Official) — Bids  will  be  received  until  11 
a.m.,  July  15,  by  the  City  Commissioners  for  repaving  the 
Secaucas  Rd.    Michael  I.  Fagen  is  City  Clk. 

Jersey  City,  N.  J. — Press  reports  state  that  the  City  Council 
is  considering  the  improvement  of  Tonnele  Ave.  by  paving 
with  wood  on  a  concrete  base. 

Trenton,  N.  J. — Engineers  recently  finished  the  sur- 
vey of  the  proposed  Delaware  River  Blvd.,  which  when  com- 
pleted will  rival  the  famous  drive  along  the  Hudson,  north  of 
New  York.  The  thorofare  will  be  100  ft.  wide,  and  will  be 
divided  into  two  parts,  one  for  heavy  traffic  and  the  other  for 
automobiles.  The  road  will  connect  the  cities  of  Camden 
and  Trenton. 

Middletown,  N.  J. — Bids  will  be  received  until  July  12  by 
the  Board  of  Chosen  Freeholders  of  Monmouth  County,  Free- 
hold, for  repairing  a  portion  of  the  Red  Bank-Middletown  Rd. 
in  Middletown  Township. 

Millburn,  N.  J. —  (Official) — Bids  will  be  received  until 
8  p.m.,  July  12,  by  the  Township  Committee  for  grading, 
draining  and  paving  Highland  Ave. 

♦Newark,  N.  J. — Contracts  have  been  awarded  for  paving 
Oraton  St.,  Richard  St.  and  Clifton  Ave.  to  the  CONTINENTAL 
PUBLIC  WORKS,  at  $5929,  $6609  and  $11,797  respectively. 
Noted  May  20,  June  3  and  July  1. 

Newark,  N.  J. — Bids  will  be  received  until  July  28  by  the 
Board  of  Street  and  Water  Commissioners  for  constructing 
Bound  Creek  and  Frelirighuysen  Ave 


IVewark,  N,  J. — Bids  will  be  received  until  July  22  by  the 
Board  of  Street  and  Water  Commissioners  for  paving  Conklin 
Ave.  from  Osborne  Terrace  to  about  350  lin.ft.  west  of  Sey- 
mour Ave.  and  Shadwick  Ave.  from  Jeffery  Pi.  to  Renner  Ave. 

Newark,  IV.  J. —  (Official) — Bids  will  be  received  until  July 
15  by  the  Board  of  Streets  and  Water  Commissioners  for  re- 
paving South  Orange  Ave.  from  South  Ninth  St.  to  South 
29th  St. 

New  Brunswick,  N.  J.— Bids  were  received  for  resurfacing 
the  Old  Bridge  Turnpike,  as  follows:  Thomas  H.  Riddle, 
$34,674;  Utility  Construction  Co.,  $35,742;  Northern  Construc- 
tion Co.,  $36,504;  Thomas  F.  Dunigan,  $36,503.    Noted  Apr.  29. 

Newton,  N.  J. — Press  reports  state  that  the  Town  Committee 
contemplates  improving  Spring  St.  from  the  Delaware,  Lacka- 
wanna &  Western  R.R.  to  Madison  St.  with  concrete. 

Perth  A  in  hoy,  N.  J. —  (Official) — We  are  advised  that  Front 
St.  from  Market  to  Gordon  St.  will  be  improved  by  paving 
with  concrete.  The  work  will  be  done  by  the  city  forces. 
Noted  June  17. 

Westville.  N.  J. —  (Official) — At  a  recent  election  the  ques- 
tion of  issuing  $50,000  in  bonds,  the  proceeds  of  which  was 
to  have  been  used  for  street  improvements  was  defeated. 
Noted  June  17. 

Berlin,  Penn. — At  the  election  held  June  30  the  citizens 
voted  in  favor  of  issuing  $8000  in  bonds,  the  proceeds  of  which 
will  be  used  for  paving  Main  St. 

+Cementon,  Penn. — The  contract  for  constructing  a  con- 
crete road  on  Third  St.  has  been  awarded  to  E.  R.  HAWKE, 
Northampton,  at  $6000. 

Clarion,  Penn. — Bids  will  be  received  until  July  15  by  F.  M. 
Arnold,  Jr.,  Secy.  Borough  Council,  for  constructing;  brick 
and  concrete  pavements. 

Easton,  Penn. — Press  reports  state  that  the  Commissioners 
of  Northampton  County  have  voted  an  appropriation  of  $9000 
for  constructing  a  concrete  road  connecting  Easton,  Bethlehem 
and  Allentown.  Private  subscriptions  to  the  amount  of  $15,000 
have  been  received  for  the  same  purpose. 

Philadelphia,  Penn. —  (Official) — Bids  will  be  received  until 
July  13  by  the  Bureau  of  Highways  for  grading,  paving  and 
resurfacing  a  number  of  roads,  at  an  estimated  cost  of  $635,000. 

+Wilkes-Barre,  Penn. — The  contract  for  paving  Lehigh  St. 
has  been  awarded  to  MICHAEL  J.  MALLORY,  Sugar  Notch, 
at  $5631. 

♦Baltimore,  Md. — The  contract  for  paving  Camden  St.  from 
Paca  to  Eutaw  St.  with  granite  blocks  has  been  awarded  to 
the  CONSOLIDATED  ENGINEERING  CO.,  at  $6595. 

Chestertown,  Md. —  (Official) — Bids  will  be  received  until 
noon,  July  13,  by  the  Commissioners  of  Kent  County  for 
constructing  a  section  of  State  Aid  Highway  in  Kent  County. 

Richmond,  Va. — The  City  Council  plans  to  pave  Grove  Ave. 
from  the  Boulevard  to  the  city  limits. 

♦Richmond,  Va. — Contracts  have  been  awarded  for  paving 
Cary  St.  to  J.  J.  CURLEY,  at  $4500;  Broad  St.  Rd.  to  A.  L. 
PHILLIPS  SONS,  at  $6000;  Hermitage  Rd.  to  L.  K.  BLACK,  at 
$10,000. 

Elkins  City,  W.  Va.- — The  City  Council  has  appropriated 
$40,000  for  new  pavements  on  unpaved  streets  in  the  main 
part  of  the  city. 

♦Lincoln,  -N.  C. — *A  contract  for  constructing  20,000  sq.yd. 
of  asphaltic  concrete  pavement  has  been  awarded  to  the 
NOLL  CONSTRUCTION  CO.,  Chattanooga,  Tenn.  Noted  May 
20. 

♦Wilmington,  N.  C. —  (Official) — A  contract  for  constructing 
15  miles  of  sand  clay  road  in  Northwest  Township,  Brunswick 
County  has  been  awarded  to  HENING  &  HAGEDORN,  Four 
Oaks,  at  $20,000. 

Melbourne.  Fla. — At  a  recent  election  the  citizens  of 
Brevard  County  voted  in  favor  of  issuing  $150,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  improving  and  con- 
structing roads. 

♦  Selma,  Ala. —  (Official )— Contracts  have  been  awarded  for 
constructing  the  Barker's  Mill  Rd.  to  the  CENTRAL  ALABAMA 
CONSTRUCTION- CO.,  Luverne,  at  $7000,  and  the  Blablock  and 
Uniontown  Rd.  to  D.  R.  COOK  &  CO.,  Montgomery,  at  $7000. 
Noted  June  7. 

Bogalusa,  La. — Press  reports  state  that  the  city  contem- 
plates holding  an  election  for  the  purpose  of  voting  on  the 
question  of  issuing  $200,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  improving  streets. 

-A-New  Orleans,  La. —  (Official) — Bids  will  be  received  until 
11  a.m.,  July  20,  by  the  Commission  Council  for  paving  approx- 
imately 75,510'  sq.yd.;  also  for  constructing  about  55,000  sq.yd. 
of  gravel  macadam  oiled  surface  roadway. 

♦  New  Orleans,  La. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  3  by  the  Commission  Council  for  paving  addi- 
tional streets.    A.  G.  Ricks  is  Comr.  Pub.  Finances. 

Byrdstown,  Tenn. — Press  reports  state  that  the  Quarterly 
Court  of  Pickett  County  has  voted  in  favor  of  issuing  $50,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

Crossville,  Tenn. — An  election  will  be  held  July  12  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  improving  roads  in  Cumberland  County. 

Spring  Hill,  Tenn. — At  the  election  held  June  26  the  citizens 
voted  in  favor  of  issuing  $10,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  paving  a  number  of  streets. 

Owensboro,  Ky. — Press  reports  state  that  the  citizens  of 
Daviess  County  voted  in  favor  of  issuing  $600,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  building  100  miles  of 
rock  roads. 

♦Canton,  Ohio — (Official) — Contracts  have  been  awarded 
for  paving  Deuber  Ave.  to  the  CLEVELAND  TRINIDAD  PAY- 
ING CO..  at  $49,797;  Harrisburg  Rd.  to  the  F.  A.  DOWNS  CON- 
STRUCTION CO.,  at  $25,306:  Ninth  St.  to  HARRY  CORL,  at 
$22,200;  Fifth  St.  to  PETER  CHRISTIANSON,  at  $28,015; 
Indiana  Way  to  M.  NELSON,  at  $14,320. 
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Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  16,  by  Philip  Fosdick,  Dir.  Pub.  Ser.,  for  improving 
Montgomery  Rd.  from  Gilbert  Ave.  to  the  Norfolk  &  West- 
ern Ry. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  12,  by  Philip  Fosdick,  Dir.  Pub.  Ser.,  for  improving 
Glenway  Ave.  from  Warsaw  Ave.  to  the  wood-block  pavement 
at  West  Line  Section  36. 

Cincinnati,  Ohio — (Official) — -All  bids  received  for  repaying 
Bloody  Run  Parkway  have  been  rejected.    Noted  June  10. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  July  21,  by  E.  G.  Krause,  Clk.  of  Comrs.  of  Cuyahoga 
County,  for  the  sale  of  $23,5S2  in  bonds,  the  proceeds  of  which 
will  be  for  improving  the  Chagrin  Falls-Greenville  Rd. 

+Columbus,  Ohio — Contracts  have  been  awarded  for  paving 
as  follows:  Main  St.  from  High  to  Parsons  St.  to  the  CLEVE- 
LAND TRINIDAD  PAVING  CO.,  at  $53,945;  West  Broad  St. 
from  Sanduskv  to  Rhadv  Lane  to  the  ANDREWS  ASPHALT 
PAVING  CO..  at  $102. 24S;  Peters  Ave.  from  Fifth  to  Leona  Ave. 
to  B.  F.  PATTERSON,  at  $8000;  Second  St.  from  Livingston  to 
Rich  St.  to  GEORGE  GEIGLE  &  SON,  at  $10,000. 

Jefferson,  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  26,  by  W.  B.  Culp,  Village  Clk.,  for  grading  and  paving 
a  portion  of  Main  St. 

Jeromesville,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  10,  bv  M.  L.  Hosier,  Clk.,  of  the  Village  Council, 
for  the  sale  of  $18,500  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  a  portion  of  Main  St. 

+Lakewood,  Ohio — (Official) — Contracts  have  been  awarded 
for  paving  Matthews  Ave.,  Park  Row.  Clifton  Rd.,  Forest  Rd. 
and  West  Forest  Rd.  to  the  CLEVELAND  TRINIDAD  PAVING 
CO.,  Cleveland,  at  $9923,  6527,  $31,913,  $10,365  and  $8246  re- 
spectively.   Noted  June  10. 

Lorain,  Ohio — (Official) — Bids  will  be  received  until  noon. 
Julv  13,  bv  George  N.  Damon,  City  Audr.,  for  the  sale  of  $16,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  improving 
certain  streets. 

Mt.  Victory,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  26,  by  Frank  Lvdick,  Village  Clk.,  for  the  sale 
of  $11,300  in  bonds,  the  proceeds  of  which  will  be  used  for 
paving  Main  St. 

New  Philadelphia,  Ohio — (Official) — Bids  will  be  received 
until  1  p.m.,  July  19,  by  the  Commissioners  of  Tuscarawas 
County  for  improving  Section  1  of  the  Oldtown  Road  Improve- 
ment in  Goshen  and  York  Townships.  R.  H.  Nussdorfer  is 
County  Audr. 

Silverton,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Julv  23,  by  A.  A.  Sprague,  Village  Clk.,  for  the  sale  of 
$8000  in  bonds,  the  proceeds  of  which  will  be  used  for  improv- 
ing a  number  of  streets. 

Tiffin,  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  12,  by  William  Heller,  Dir.  Pub.  Ser.,  for  improving  a 
number  of  streets. 

Wapakonetn,  Ohio — Bids  will  be  received  until  July  16  for 
the  sale  of  $23,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  Rapp  Pike.  F.  W.  Langhorst  is  County 
Audr. 

Westerville,  Ohio — Bids  will  be  received  until  July  16  by 
the  City  Clerk  for  improving  Winter  St.  from  State  to  Vine 
St.,  Vine  St.  from  Broadway  to  the  county  line  and  West 
Home  St.  from  State  to  West  St. 

Xenia,  Ohio — (Official) — Bids  will  be  received  until  noon, 
July  20,  by  C.  W.  Whitmer,  Dir.  Pub.  Ser.,  for  paving  Church 
and  King  St. 

Indiana — (Official) — Bids  will  be  received  for  road  im- 
provements in  Indiana  as  follows:  Bridgeport,  until  1  p.m., 
July  15,  bv  the  Highway  Commission  of  Bridgeport  Township 
for  constructing  three  miles  of  hard  road;  Goshen,  until  1  p.m., 
July  17,  by  the  Commissioners  of  Elkhart  County  for  con- 
structing concrete  roads  in  Harrison,  Olive  and  Concord 
Townships:  Noblesville,  until  10  a.m.,  July  20,  by  the  Commis- 
sioners of  Hamilton  and  Marion  Counties  for  constructing  a 
county  line  road;  Indianapolis,  until  10  a.m.,  July  30,  by  the 
Commissioners  of  Hamilton  and  Marion  Counties  for  con- 
structing a  county  line  road. 

+Evansville,  Ind. —  (Official) — A  contract  for  constructing 
a  rock  road  in  Scott  Township  has  been  awarded  to  JOHN 
FRIDY,  Evansville,  at  $8300.    Noted  June  17. 

Gary,  Ind. — Bids  will  be  received  until  July  19  by  the  Board 
of  Public  Works  for  resurfacing  Washington  Ave.,  Section  6, 
from  11th  to  17th  Ave.  with  granite  asphalt,  at  an  estimated 
cost  of  $8215.    W.  J.  Fulton  is  City  Engr. 

Gary,  Ind. — Bids  will  be  received  until  July  12  by  the  Board 
of  Public  Works  for  resurfacing  Seventh  Ave.,  Section  1,  from 
Alley  2  West  to  Alley  2  East,  at  an  estimated  cost  of  $10,519. 

+Gary,  Ind. —  (Official) — The  contract  for  paving  Mass  St. 
with  concrete  macadam  on  slag  foundation  has  been  awarded 
to  M.  D.  HEINY,  Gary,  at  $6942.    Noted  June  10. 

Indianapolis,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  July  12,  by  the  Board  of  Public  Works  for  improving 
Linwood  Ave. 

+South  Bend,  Ind. —  (Official) — The  contract  for  paving 
Allen  St.  has  been  awarded  to  H.  N.  BARNES,  Johnson  St., 
South  Bend,  at  $9367.    Noted  June  17. 

+Kalamazoo,  Mich. —  (Official) — A  contract  for  constructing 
20,000  sq.yd.  of  asphaltic  concrete  pavement  has  been  awarded 
to  the  GLOBE  CONSTRUCTION  CO.,  Kalamazoo,  at  $0.85  per 
sq.yd.  Contracts  for  113,000  paving  blocks  have  not  been 
awarded.    Noted  Apr.  29. 

Cicero,  III. —  (Official)- — Bids  will  be  received  until  8  p.m., 
July  12,  bv  the  Board  of  Local  Improvements  for  Improving 
61st  St.  from  12th  to  15th  St.  and  60th  St.  from  12th  to  22d  St. 
Charles  Stoffel  is  Town  Clk. 

+  i:i-in,  III. —  (Official) — Bids  were  received  June  26  for  pav- 
ing North  State  St.  from  LOGAN  &  GIERTZ  CONSTRUCTION 
CO.,  Elgin,  111.,  $24,360  (awarded  contract);  Illinois  Hydraulic 
Stone  &  Construction  Co.,  Elgin,  $25,310;  H.  G.  Goelitz,  Oak 
Park,  $25,240.    Noted  June  24. 


+Springfield,  111. —  (Official) — Contracts  have  been  awarded 
for  road  construction  in  various  counties  as  follows:  Du  Paee 
County,  Section  B,  THOMAS  B.  CUTLER,  Gary,  $44S0;  Jo 
Daviess  County,  Sections  A  and  B,  EMPIRE  CONSTRUCTION 
CO.,  Des  Moines,  $9989;  La  Salle  County,  Sections  B  and  D 
F.  E.  BALL,  Hampshire,  $8800,  and  W.  J.  BRENNAN,  La  Salle' 
$8027,  respectively.    Noted  June  24. 

+  Black  River  Falls,  Wis. — The  Board  of  Public  Works  has 
awarded  the  contract  for  paving  Main,  Polk  and  10th  St.  with 
reinforced-concrete  pavement  to  J.  R.  McDONALD,  at  $12,320. 

+Dodgeville,  Wis. — The  contract  for  paving  Diagonal  St 
with  concrete  has  been  awarded  to  T.  W.  QUINN,  Madison, 
at  $10,495. 

Horicon,  Wis. — Bids  will  be  received  until  July  10  by  the 
City  Clerk  for  paving  streets. 

Shawano,  Wis. —  (Official) — All  bids  received  for  paving  9233 
sq.yd.  with  macadam  and  3763  lin.ft.  combined  curb  and  gutter 
have  been  rejected.    Noted  June  17. 

+Ft.  Dodge,  Iowa — The  contract  for  paving  First  Ave.,  S., 
has  been  awarded  to  the  JOHN  A.  McGARRY  CO.,  Chicago. 
111.,  at  $38,306. 

+Sheldon,  Iowa — A  contract  for  paving  nine  blocks  has 
been  awarded  to  the  DEARBORN  CONSTRUCTION  CO  ,  at 
$1.21  per  sq.yd. 

Valley  Junction,  Iowa — The  City  Council  plans  to  pave  a 
number  of  streets. 

St.  Paul,  Minn. — The  City  Council  plans  to  repave  University 
Ave.  from  Rice  to  Dale  St.  with  creosoted  blocks,  at  an 
estimated  cost  of  $57,514. 

WTilImar,  Minn. — No  bids  were  received  June  25  for  con- 
structing State  Roads  Nos.  3  and  7.  Samuel  Nelson  is  Audr. 
of  Kandiyohi  County. 

Ft.  Scott,  Kan. — Press  reports  state  that  bids  will  be  re- 
ceived until  Aug.  2  by  N.  J.  Rose,  Clk.  of  Bourbon  County 
for  constructing  three  miles  of  macadam  on  Coleman  Rd. 

+GIasco,  Kan. —  (Official) — A  contract  for  constructing  con- 
crete pavement,  curb  and  gutter  on  Main  St.  has  been  awarded 
to  A.  R.  STIMSON,  Topeka.    Noted  June  10. 

Ottawa,  Kan. —  (Official) — Bids  will  be  received  until  1  p.m., 
July  10,  by  Edith  M.  Cusick,  City  Clk.,  for  grading,  curbing, 
guttering  and  paving  a  portion  of  Walnut  St.  F.  M.  Harris  is 
Mayor. 

Kalispell,  Mont. — Press  reports  state  that  the  City  Council 
has  voted  to  construct  concrete  sidewalks  and  crosswalks  in 
Districts  Nos.  166  and  167,  at  an  estimated  cost  of  $30,850. 

Bethany,  Mo. — The  Universal  Concrete  Co.,  St.  Joseph,  Mo., 
was  the  lowest  bidder  for  paving  11,500  sq.yd.  with  concrete. 
J.  R.  McClure  is  City  Clk. 

+Kansas  City,  Mo. — The  contract  for  paving  12th  St.  has 
been  awarded  to  A.  R.  MENISE,  at  $21,921. 

+Helena,  Ark. — The  contract  for  paving  Perry  St.  has  been 
awarded  to  the  SOUTHERN  BITULITHIC  CO.,  Nashville,  Tenn., 
at  $41,000. 

Howe,  Tex. — At  the  election  held  June  25  the  citizens  of 
Grayson  County  voted  in  favor  of  issuing  $60,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  roads. 

Longview,  Tex. —  (Official) — Bids  will  be  received  until 
noon,  July  14,  by  the  Commissioners  Court  of  Gregg  County 
for  grading  and  surfacing  with  stone  and  gravel  15  miles  of 
the  Dallas-Shreveport  Highway.  D.  K.  Caldwell  is  County 
Engr. 

Paris,  Tex. — Bonds  for  $50,000  have  been  sold,  the  proceeds 
of  which  will  be  used  for  improving  streets. 

-fcSan  Antonio,  Tex. —  (Official) — Bids  will  be  received  until 
4  p.m.,  July  15,  by  Fred  Fries,  City  Clk.,  for  approximately 
120,000  sq.yd.  of  paving. 

+McAlester,  Okla. — The  contract  for  paving  Third  St.  has 
been  awarded  to  JOHN  W.  ROOKS,  at  $13,593.  Noted  Oct.  8 
and  June  25. 

Tulsa,  Okla. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $100,000  in  bonds  for  improving  and  con- 
structing parks  and  boulevards.    Noted  June  24. 

+Ft.  Collins,  Colo. — The  Commissioners  of  Larimer  County 
have  awarded  the  contract  to  F.  C.  DREHER,  Denver,  at 
$16,255,  for  constructing  three  miles  of  the  Fall  River-Grand 
Lake  Highway.    Noted  June  24. 

+Ogden,  Vtah — The  contract  for  paving  Madison  Ave.  from 
25th  to  28th  St.  has  been  awarded  to  P.  J.  MORAN,  Salt  Lake 
City,  at  $28,2S0.    Noted  June  10. 

Kingman,  Ariz. — An  election  will  be  held  July  27  to  vote  on 
the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Mohave  County. 

Phoenix,  Ariz. — The  City  Commission  plans  to  pave  about 
153,000  sq.ft.  on  West  Adams  St.  with  bitulithic  pavement. 

+  Goldendale,  Wash. —  (Official) — The  contract  for  construct- 
ing Permanent  Highway  No.  4  has  been  awarded  to  the 
TRANSFER  &  LIVERY  CO.,  Hood  River,  Ore.,  at  $20,950. 
Other  bids  were:  Saulsberry  &  Nelson,  Prosser,  $21,945; 
Cascade  Construction  Co.,  Walla  Walla,  $21,499.  Noted  June  17. 

+01ympia,  Wash. — The  contract  for  paving  East  Fourth 
St.  has  been  awarded  to  the  INDEPENDENT  ASPHALT  CO., 
Seattle. 

Port  Towusend,  Wash. —  (Official) — The  contract  for  improv- 
ing a  number  of  streets  has  been  awarded  to  the  NETTLETON, 
BRUCE  ESCHBACH  CO.,  903  American  Bank  Bldg.,  Seattle, 
at  $15,190.  Other  bids  were:  Erickson  Construction  Co., 
$24,500;  M.  P.  Zindorf,  $16,600;  Rown  &  Anderson,  $19,600. 
Noted  June  17. 

+  Seattle,  Wash. — The  contract  for  constructing  the  Wood- 
invilie-Duvall  Rd.  has  been  awarded  to  BOOKER,  KIEHL  & 
WHIPPLE,  at  $45,214.    Noted  June  10. 

Seattle,  Wash. — Bids  will  be  received  until  10  a.m.,  July  20, 
by  the  Commissioners  of  King  County  for  constructing  the 
Enumclaw-Franklin  Rd.     The  estimated  cost  is  $50,000. 

+  Oregon  City,  Ore. — The  contract  for  paving  Main  St.  has 
been  awarded  to  the  WORSWICK  PAVING  CO.,  Astoria,  at 
$14,1S4.     Noted  Apr.  8. 
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Manhattan  Beach,  Calif. — The  Municipal  Improvement  Co. 
submitted  the  lowest  bid  for  improving  two  sections  of  Man- 
hattan Ave. 

♦Pasadena,  Calif. — The  contract  for  paving  and  curbing 
Pasadena  Ave.  has  been  awarded  to  ANDREW  HOLLOW  AY, 
415  South  Broadway,  at  $7200. 

+Petaluma,  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  street  improvements  to  EATON  &  SMITH,  San  Fran- 
cisco, at  $12,172. 

♦Portersville,  Calif. — The  contract  for  paving  Morton,  E 
and  F  St.  has  been  awarded  to  the  SUNSET  CONSTRUCTION 
CO.,  San  Francisco,  at  $30,000. 

+Sacramento,  Calif. — Contracts  have  been  awarded  for  road 
construction  in  Colusa  County  from  Colusa  Junction  to  the 
northerly  boundary,  10%  miles,  to  L.  F.  GERDETZ,  San  Fran- 
cisco, at  $40,052  and  Kings  County  from  Hanford  to  the  east- 
ern boundary,  9  miles,  to  GEORGE  S.  BENSON  &  SONS,  Los 
Angeles,  $50,212.    Noted  June  17. 

Sacramento,  Calif. — The  City  Council  is  having  plans  pre- 
pared for  paving  Front  St.  from  N  to  Q  St.  and  from  Q  to 
S  St. 

Sacramento,  Calif. —  (Official) — Bids  will  be  received  until 
2  Dm.,  July  19,  by  the  State  Highway  Commission  for  con- 
structing state  highways  as  follows:  Alameda  County,  from 
Livermore  to  Santa  Rita,  5.8  miles;  Santa  Clara  County,  from 
Los  Gatos  to  San  Jose,  8.9  miles;  Los  Angeles  County,  from 
Rancho  Tujunga  to  La  Canada,  4.9  miles. 

+San  Bernardino,  Calif. — The  contract  for  improving  Sec- 
ond St  from  E  to  I  St.  has  been  awarded  to  TUTTLE  & 
DEYOE,  at  $12,236. 

+San  Francisco,  Calif. — The  contract  for  improving 
Arguello  Blvd.  has  been  awarded  to  the  FEDERAL  CON- 
STRUCTION CO.,  at  $12,198. 

San  Francisco,  Calif. — Press  reports  state  that  the  Board  of 
Public  Works  plans  to  pave  Gates,  Missouri,  Spruce  and  Ex- 
celsior St. 

+San  Francisco,  Calif. — The  contract  for  constructing  the 
first  section  of  the  Twin  Peaks  Blvd.  has  been  awarded  to 
EATON  &  SMITH,  at  $24,058. 

New  Glasgow,  N.  S. — Press  reports  state  that  the  City 
Council  will  lay  bitulithic  pavement  on  Archimedes  St. 

Scotstown.  Que. — The  Town  Council  will  construct  pave- 
ments, at  an  estimated  cost  of  $5000. 

Verdun,  Que. — See  item  under  "Sewers." 

Hensall,  Ont. — Bids  will  soon  be  received  by  the  City  Coun- 
cil for  constructing  concrete  sidewalks  on  Alfred  and  Albert 
St. 

INDUSTRIAL,  WORKS 

Boston,  Mass. —  (Official) — The  storage  building  to  be  con- 
structed for  Joseph  Segal  will  be  two  stories  instead  of  eight 
stories,  and  will  be  built  by  day  work.  F.  A.  Norcross,  46 
Cornhill,  is  Arch.    Noted  July  1. 

+Waterbury,  Conn. — The  Scoville  Mfg.  Co.  has  awarded 
the  contract  for  the  construction  of  a  four-story,  68x203-ft. 
factory  on  Silver  St.  to  the  McCLINTIC-MARSHALL  CO. 

♦Lockport,  N.  Y. — MARION  BROS.,  Rochester,  N.  Y.,  has 
been  awarded  the  contract  for  the  construction  of  a  $30,000 
addition  to  the  plant  of  the  Covert  Motor  Vehicle  Co.,  Grand 
and  Green  St. 

Jamestown,  N.  Y. — The  Crescent  Tool  Co.  will  build  a  three- 
story,  50xl06-ft.  factory  by  day  labor.  The  estimated  cost  is 
$55,000.    Freeburg  &  Fidler  is  Arch.    Noted  Mar.  18. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn — Jason  S.  Bailey 
has  awarded  the  contract  for  the  construction  of  a  seven-story 
reinforced-concrete  factory  on  Bond  St.  to  the  CONCRETE 
STEEL  CO.    Parfitt  Bros.,  26  Court  St.,  is  Arch.  Noted  June  10. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  American 
Tobacco  Co.,  Kent  Ave.,  will  build  a  200x300-ft.  factory  at 
Park  and  Nostrand  Ave.,  to  cost  approximately  $500,000. 
Francisco  &  Jacobus,  200  Fifth  Ave.,  Borough  of  Manhattan, 
is  Arch. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — The 
contract  for  the  construction  of  a  three-story,60x200  -ft.  re- 
inforced-concrete building  for  W.  Becker's  Aniline  &  Chemical 
Works  Inc  105  Underhill  Ave.,  has  been  awarded  to  the 
TURNER  CONSTRUCTION  CO.,  11  Broadway  (Borough  of 
Manhattan).  Benjamin  Driesler,  153  Remsen  St.,  is  Arch. 
Noted  Mar.  11  and  July  1. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Kirkman  &  Son 
215  Water  St.,  will  build  a  seven-story,  75xl00-ft.  brick  and 
steel  storage  building  at  Bridge  and  Plymouth  St.  The  esti- 
mated cost  is  $100,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Joseph  Stern 
&  Sons,  Inc.,  will  build  a  nine-story  warehouse  at  630  West 
40th  St.    E.  Poirot  is  Arch.    The  estimated  cost  is  $180,000. 

Camden,  N.  J. — Bids  are  being  received  for  the  construc- 
tion of  a  four-storv.  96x100  ft.  factory  for  E.  &  R.  Preisendanz. 
J.  C.  Jefferis,  1001  Chestnut  St.,  Philadelphia,  Penn.,  is  Arch. 

Newark,  N,  J. — Bids  are  being  received  for  the  construc- 
tion of  a  four-storv,  60xl00-ft.  garage  for  the  Cadillac  Motor 
Car  Co..  1881  Broadwav.  New  York.  N.  Y.  The  estimated  cost 
is  $80,000.    William  E.  Lehman,  738  Broad  St.,  is  Arch. 

+Trenton.  N.  J. — The  contract  for  the  construction  of  a 
three-storv,  50xl50-ft.  brick  and  concrete  factory  for  W.  F. 
Taubel,  Riverside,  N.  J.,  has  been  awarded  to  the  HARRISON 
C.  REA  CO.    W.  U.  Jury,  Shamokin,  Penn.,  is  Arch. 

♦Trenton,  N.  J. — J.  L.  Mott  Co.  has  awarded  the  contract 
for  the  construction  of  a  100x240-ft.  warehouse  to  the  NEW- 
TON A.  K.  BUGBEE  CONSTRUCTION  CO.  The  estimated  cost 
is  $20,000. 

Chester.  Penn. — The  Roach  Shipyard  plans  the  construction 
of  a  $1,000,000  ship-building  plant.  Joseph  H.  Hinkson  is 
Secy.  Charles  P.  M.  Jack,  17  Battery  PI.,  New  York,  N.  Y.,  is 
Engr. 

New  Castle,  Penn. — The  Federal  Radiator  Co.  has  been 
incorporated  with  a  capital  of  $600,000  by  Parker  H.  Cunning, 
ham  and  others  and  will  remodel  the  plant  of  the  Penn  Motor 
Co. 


♦Philadelphia.  Penn. — The  contract  for  the  construction  of 
a  seven-storv,  47xl20-ft.  reinforced-concrete  warehouse  for 
Joseph  C.  &  Roy  A.  Hevmann  has  been  awarded  to  CRAMP 
&  CO.,  801  Denckla  Bldg.  Charles  E.  Oelschlager.  Harrison 
Bldg.,  is  Arch. 

♦Philadelphia,  Penn. — Janney  &  Burrows,  315  North  Third 
St.,  has  awarded  the  contract  for  the  construction  of  additions 
to  its  warehouse  to  KETCHEM  &  McQUADE,  1129  Brown  St. 
Ballinger  &  Perrott,  1701  Arch  St.,  is  Arch.  The  estimated 
cost  is  $15,000.     Noted  June  24. 

Tacony  Station,  Penn. —  (Philadelphia  post  office)  —  (Offi- 
cial)— The  L.  H.  Gilmer  Co.,  52  North  Seventh  St.,  Philadel- 
phia, Penn.,  has  purchased  a  two-acre  site  at  Tacony  Station 
and  will  build  a  factory. 

+Wilkes-Barre,  Penn. — Nelson  Bros.,  38  Baltimore  St.,  has 
awarded  the  contract  for  the  construction  of  a  five-story, 
30x50-ft.  warehouse  to  ECKENRODE  BROS.,  115  Park  Ave. 
The  estimated  cost  is  $10,000.  Henry  Maier,  Coal  Exchange 
Bldg.,  is  Arch.     Noted  May  27. 

Hagerstown,  Md. —  (Official) — Plans  will  soon  be  ready  for 
bids  for  the  construction  of  a  two-story,  100x200-ft.  rein- 
forced-concrete factory  for  the  Pangborn  Corporation.  The 
estimated  cost  is  $50,000.  Penckert  &  Wunder,  310  Chestnut 
St.,  Philadelphia,  Penn.,  is  Arch.    Noted  May  20  and  July  1. 

Valdosta,  Ga. — J.  M.  Ashley,  H.  R.  Buckley  and  associates 
plan  the  construction  of  a  50x200-ft.  hosiery  factory  at  an 
estimated  cost  of  $50,000. 

North  Birmingham,  Ala. —  (Birmingham  post  office) — The 
Birmingham  Stove  &  Range  Co.  plans  the  construction  of  a 
$100,000  plant. 

Nashville,  Tenn. — Bids  are  being  received  by  Marr  &  Hol- 
man.  Arch.,  for  the  construction  of  a  two-story,  170xl75-ft. 
reinforced-concrete  garage  for  the  Bransford  Realty  Co. 

+Mt.  Sterling,  Ky. — Kirkpatrick  &  Clay  has  awarded  the 
contract  for  the  construction  of  a  tobacco  warehouse  on 
Sycamore  St.  to  EDWARD  L.  WILLIAMS. 

Akron,  Ohio — The  Goodyear  Tire  &  Rubber  Co.  plans  the 
construction  of  one  eight-story  and  two  seven-story  buildings 
to  cost  about  $400,000. 

Cleveland,  Ohio — W.  S.  Ferguson  &  Co.,  Engr.,  Euclid  Bldg., 
is  preparing  plans  for  the  construction  of  a  three-story, 
50x200-ft.  garage  for  the  Adams,  Oakland  Co.,  H.  M.  Adams, 
1901  Euclid  Ave.,  is  Pres.    The  estimated  cost  is  $50,000. 

+ToIedo,  Ohio — The  Toledo  Cooker  Co.,  West  Bancroft  St., 
has  awarded  the  contract  for  the  construction  of  a  two-story, 
72xl85-ft.  addition  to  its  factory  to  SCHILLINGER  BROS. 
Mills.  Rhines,  Bellman  &  Nordhoff,  1234  Ohio  Bldg.,  is  Arch. 
Noted  May  6. 

♦Youngstown,  Ohio — The  Youngstown  Sheet  &  Tube  Co. 
has  awarded  the  contract  for  the  construction  of  its  new  mills 
to  the  MORGAN  CONSTRUCTION  CO.,  Worcester,  Mass.  The 
estimated  cost  is  $300,000.    Noted  May  13. 

♦  Indianapolis,  Ind. — The  Citizens'  Gas  Co.  has  awarded  the 
contract  for  the  construction  of  a  benzol  plant  to  the  OTTO 
COKING  CO.,  6  Church  St.,  New  York,  N.  Y. 

4* Detroit.  Mich. — The  contract  for  the  construction  of  a 
one-story,  60xl70-ft.  addition  to  the  plant  of  the  Federal  Motor 
Truck  Co.  has  been  awarded  to  DE  LISLE  &  COPPER. 

♦  Detroit.  Mich. — The  Ford  Motor  Co.  has  awarded  the 
contract  fox  the  csnstruction  of  a  four-story,  100x470-ft.  fac- 
tory to  the  TURNER  CONSTRUCTION  CO.,  11  Broadway,  New 
York,  N.  Y.    The  estimated  cost  is  $400,000. 

Detroit,  Mich. — The  Detroit  Wire  Spring  Co.,  Morrow  and 
Marston  St.,  plans  the  construction  of  a  two-story  80x400-ft. 
factory  to  cost  about  $100,000.  Albert  Kahn  and  E.  Wilby, 
Trussed  Concrete  Bldg.,  are  Archs. 

Detroit,  Mich. — The  Packard  Motor  Car  Co.  will  build  a 
five-story  factory  on  Concord  St.,  to  cost  $175,000.  Albert 
Kahn,  58  La  Fayette  St.,  is  Arch. 

Saginaw,  Mich. — The  Saginaw  Beef  Co.  will  build  a  six- 
story,  88x96-ft.  building,  to  cost  about  $100,000. 

Chicago,  111. — The  Standard  Oil  Co.,  72  West  Adams  St.,  has 
purchased  a  site  on  58th  St.,  and  plans  the  construction  of  a 
warehouse,  garage  and  office  building.  Estimated  cost,  $25,000. 

Minneapolis,  Minn. — The  Lindsay  Bros,  will  build  a  brick 
warehouse,  to  cost  $20,000. 

♦  Beatrice,  Neb. — C.  G.  Walker  has  awarded  the  contract 
for  the  construction  of  a  two-story  garage  to  ROBERTSON 
&  O'NETL.  5202  Military  Ave.,  Omaha,  Neb.  R.  W.  Grant  is 
Arch.    The  estimated  cost  is  $20,000. 

Kansas  City,  Mo. — The  American  Can  Co.,  14th  St.  and 
Tenth  Ave.,  New  York,  N.  Y.,  plans  the  construction  of  a 
$500,000  plant  at  13th  and  14th  St. 

Kansas  City,  Mo. — The  Columbian  Steel  Tank  Co.  will  ex- 
pend $250,000  for  the  construction  of  an  eight-story  warehouse 
and  two  150x300-ft.  factories.  Andrew  A.  Kramer,  1605  West 
12th  St.,  is  Pres. 

♦Kansas  City,  Mo. — The  Perkey  Bros.'  Transfer  &  Storage 
Co.,  2431  Prospect  St.,  has  awarded  the  contract  for  the  con- 
struction of  a  two-storv,  54x121  ft.  addition  to  its  warehouse 
to  the  CLARK  CONSTRUCTION  CO.,  2431  Prospect  St.  The 
estimated  cost  is  $10,000.    O.  G.  Knecht,  92S  Broadway,  is  Arch. 

Macon,  Mo. — Wallace  Smith  and  E.  E.  Wilson  will  build  a 
92xl20-ft.  garage  on  Bourke  St..  to  cost  $10,000  or  $12,000. 

St.  Louis,  Mo. — E.  Mason  Roberts  plans  the  construction  of 
a  two-storv  garage  at  3S72  Washington  Blvd.  The  estimated 
cost  is  $100,000. 

♦Vinita,  Okla. — J.  A.  Wise  has  awarded  the  contract  for 
the  construction  of  a  one-storv,  100xl50-ft.  garage  to  W.  N. 
LANGHART.     The  estimated  cost  is  $10,000. 

.  .  Houston,  Tex  F.  H.  Stewart  will  build  a  one-story  garage 

at  509  Capitol  Ave.,  to  cost  $12,000. 

♦Portland,  Ore. — THOMAS  MUIR  has  been  awarded  the 
contract  for  the  construction  of  a  three-story  addition  to  the 
plant  of  the  Marshall- Wells  Co.,  15th  and  Kearney  St.,  at 
about  $50,000.    E.  B.  McNoughton  is  Arch.    Noted  May  6. 
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FEDERAL  GOVERNMENT  WORK 

Post  Office — Gardiner,   Maine — Bids  will  be  received  until 
3  p.m.,  Aug.   13,  by  James  A.  Wetmore,   Act.   Superv.  Arch 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  complete 
the  U.  S.  post  office  at  Gardiner. 

Post  Office — North  Attleboro,  Mass. — Bids  will  be  received 
until  3  p.m.,  Aug-.  12.  by  James  A.  Wetmore,  Act.  Superv.  Arch 
Treasury  Dept.,  Washington,  D.  C.,  for  constructing  complete 
the  U.  S.  post  office  at  North  Attleboro. 

Riprap — New  York,  N.  Y. — Bids  will  be  received  until  2 
p.m.,  July  14,  by  J.  T.  Yates,  Lighthouse  Inspector,  Tompkins- 
yille,  for  constructing  riprap  at  Coney  Island  Light  Station 
New  York. 

★  ★Riprap — New  York,  N.  Y. — The  contract  has  been  award- 
ed to  McHARG  BARBON  CO.,  171  Madison  Ave.,  New  York 
at  about  $6000  for  constructing  riprap  and  repairing  sea  wali 
at  Governors  Island,  New  York  Harbor.    Noted  May  27. 

★  Dredging — Port  Chester,  N.  Y. — Bids  will  be  received  until 
noon,  July  30,  at  the  U.  S.  Engineer  Office,  First  District,  Room 
710  Army  Bldg.,  Whitehall  St.,  New  York,  for  dredging  in 
Port  Chester  Harbor.  6  B 

★  Steam  Engine — Pittsburgh,  Penn. — Bids  will  be  received 
until  3  p.m.,  July  30,  by  James  A.  Wetmore,  Act.  Superv 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  supplying  one 
steam  engine  to  the  Experimental  Station,  U.  S.  Bureau  of 
Mines. 

Generator — Pittsburgh,  Penn. — Bids  will  be  received  until 
3   p.m.,  July   30,  by   James  A.   Wetmore,  Act.   Superv.  Arch 
Treasury  Dept.,  Washington,  D.  C,  for  one  electric  generator 
and  generator  panel  for  the  U.  S.  Bureau  of  Mines,  Pittsburgh. 

+Post  Office — Reading,  Penn. — The  contract  has  been 
awarded  to  JOHN  LOWRY,  JR.,  8  West  40th  St.,  New  York, 
NA,  Y->  at  $90,8X0,  for  constructing  an  extension  to  the  post 
office.    Noted  May  6  and  June  17. 

★Building — Washington,  D.  C. — Bids  will  be  received  until 

2  p.m.,  Aug.  2,  by  the  Bureau  of  Standards,  Washington,  for 
constructing  a  chemical  laboratory  at  the  Bureau  of  Standards 
at  Connecticut  Ave.  and  the  Mill  Pierce  Rd. 

Electrical  Work — Washington,  D.  C. — Bids  will  be  received 
until  3  p.m.,  July  15,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  for  electrical  work  in  the  U.  S 
Treasury  and  in  the  Winder  Bldg. 

P'I»e — Washington,  D.  C. — Bids  will  be  received  until  2 
p.m.,  July  19,  by  the  Commissioners  of  the  District  of  Colum- 
bia, Room  509  District  Bldg.,  Washington,  for  furnishing  c.-i 
water  pipe  and  specials. 

+Steps — Washington,  D.  C. — The  contract  has  been  awarded 
to  ARTHUR  COWSILL,  Washington,  at  $9120,  for  construct- 
ing the  new  capitol  steps.    Noted  June  17. 

★Dredging- — Norfolk,  Va. — Bids  will  be  received  until  noon, 
Aug.  4,  at  the  U.  S.  Engineer  Office,  Custom  House,  Norfolk, 
for  dredging  in  Inland  Waterway  from  Norfolk  to  Beaufort. 
N.  C. 

Post  Office — Wellsburg,  W.  Va. — Bids  will  be  received  until 

3  p.m.,  Aug.  11.  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  complete 
the  U.  S.  post  office  at  Wellsburg. 

★Jetties — New  Orleans,  La. — Bids  will  be  received  until 
11  a.m.,  July  21,  at  the  U.  S.  Engineer  Office,  New  Orleans, 
for  constructing  jetties  at  Southwest  Pass,  Mississippi  River. 

Breakwater   and    Pierhead — Conneaut,  Ohio — Bids   will  be 

received   until   noon,   July   30,   at   the   U.  S.   Engineer  Office, 

Cleveland,  for  constructing  a  pierhead  and  rubble  mound 
breakwater  at  Conneaut  Harbor. 

★Breakwater — Chicago,  111. — Bids  will  be  received  until  10 
a.m.,  Aug.  3,  at  the  U.  S.  Engineer  Office,  Chicago,  for  con- 
structing a  rubble  mound  breakwater  at  Chicago  Harbor. 

★  Shore  Protection — Rock  Island,  111. — Bids  will  be  received 
until  3  p.m.,  July  31,  at  the  U.  S.  Engineer  Office,  Rock  Island, 
for  constructing  dams  and  shore  protection  in  Iowa,  Illinois 
and  Missouri. 

Building — Crow  Agency,  Mont. — Bids  were  received  June  30 
by  the  Commissioner  of  Indian  Affairs,  Washington,  D.  C, 
for  constructing  a  brick  school  and  heating  plant  at  the  Crow 
Indian  School:  Gagnon  &  Co.,  Billings,  $20,900  (school  only); 
W.  D.  Lovell,  Minneapolis,  Minn.,  $21,490  (school),  $4500 
(heating  plant).    Noted  June  17. 

Dredging — Bremerton,  Wash. — Bids  will  be  received  until 
11  a.m.,  Aug.  14,  by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards 
and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  dredging  at 
the  navy  yard,  Puget  Sound. 

★Cylinder  Gates — Yakima,  Wash. — Bids  will  be  received 
until  2  p.m.,  July  28,  by  the  U.  S.  Reclamation  Service,  Wash- 
ington, D.  C,  for  furnishing  two  c.-i.  cvlinder  gates  for  the 
Keechelus  Reservoir. 

★  Structural  Steel — Balboa,  Panama — Bids  will  be  received 
until  10:30  a.m.,  July  23,  by  Maj.  P.  C.  Boggs,  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  and  erecting 
structural  steel. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  July  20,  by  Maj.  P.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellaneous 
supplies. 

Marine  Railway — Pearl  Harbor,  Hawaii — Bids  will  be  re- 
ceived until  11  a.m.,  Sept.  18,  by  H.  R.  Stanford,  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing a  marine  railway  at  the  naval  station. 

Officers'  Quarters — Pearl  Harbor,  Hawaii — Bids  will  be  re- 
ceived until  11  a.m.,  Aug.  21,  by  H.  R.  Stanford,  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing four  one-story  officers'  quarters  at  the  naval  station. 

MISCELLANEOUS 

Dredging — Boston,  Mass. — Bids  will  be  received  until  11 
a.m.,  July  14,  by  the  State  Harbor  and  Land  Commission  for 
dreoging'  about  117,000  cu.yd.  at  Lynn  Harbor. 


is  ADneds,nf ~~ F°™on'  Mass.— Bids  were  received  for  dredging 
15,000  cu  yd  at  Pleascant  Park  Yacht  Club,  Winthrop,  from 
Eastern  Dredging  Co.,  30c.  per  cu.yd.;  $4500  (total);  Bay  State 
Dredging  Co.,  28c.  per  cu.yd.;  $4200  (total). 

Memorial— Cambridge,  Mass.— The  members  of  the  Chris- 
tian Science  Church.  Boston,  will  erect  a  monument  as  a 
memorial  to  Mary  Baker  G.  Eddy  in  Mt.  Auburn  Cemetery 
The  estimated  cost  is  $110,000. 

Dredging— Boston,  Mass.— The  Board  of  Harbor  and  Land 
£?m,A11SS102el'-s  ™s  awa;;deTd  the  contract  for  dredging  about 
?xt'£0<  ^"-^b  V?  p]>'m°uth  Harbor  to  the  EASTERN  DREDG- 
ING CO.  172  Condor  St.,  East  Boston,  Mass.,  at  (a)  $0  259  per 
cu.yd.,  (b)  $0.1925  per  cu.yd.,  (c)  $9.50  per  cu.yd.  Othei  b Ri- 
ders were:  John  H.  Gerrish,  (a)  $0,277,  (b)  $0,227;  (c)  $8;  Bay 
State  Dredging  Co.,  Ltd.,  (a)  $0.38;  (b)  $0,203;  (c)  $8;  John  R 
Burke,  (a)  $0,305;  (b)  $0.24;  (c)  $10.  Williarn  V'  Williams  is 
Ch.  Lng'r. 

Motor  Fire  Apparatus — Everett,  Mass. — Bids  will  be  re- 
ceived until  July  14  by  the  Fire  Commissioners  for  the  pur- 
chase of  an  auto  pumping  engine.  Frank  D.  Terry  is  Chn  of 
Fire  Comr. 

Harhor  Improvement — Providence,  R.  I. — The  State  Harbor 
Improvement  Commission  has  approved  the  plans  of  William 
*  f"llo_ckvCn-  Eng-r.,  for  the  development  and  improvement 
of  the   harbor,   also  the  entrance  to   Seekonk  River.  Noted 

Nl  'AY    6 . 

♦  Mausoleum — New  York,  N.  Y. — (Borough  of  Bronx)  The 

contract  for  the  construction  of  a  one-story  mausoleum  at 
Woodlawn  Cemetery  has  been  awarded  to  the  HEDDEN  CON- 
STRUCTION CO.,  52  Vanderbilt  Ave.,  at  about  $75,000  John 
R.  Hegeman,  1  Madison  Ave.,  is  the  owner. 

Field  House — New  York,  N.  Y. —  (Borough  of  Brooklyn)  

(Official) — The  following  are  the  bids  received  by  George  W 
Wingate,  Room  527,  Municipal  Bldg.,  for  the  general  construc- 
tion and  completion  of  a  field  house  at  the  Betsy  Head 
Memorial  Playground.  Brownsville,  Brooklyn-  T  J  Buckles- 
SOS  Fifth  Ave.,  New  York,  $14,995;  B.  Diamond,  $15,300  •  H  C 
Stowe  Construction  Co.,  $16,889.    Noted  June  24.  . 

Playground— New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
Albert  Brown,  90  Taylor  St.,  is  interested  in  a  project  to  estab- 
lish a  playground  on  Taylor  St.  near  Kent  Ave. 

Razing  Buildings — New  York,  N.  Y. —  (Borough  of  Brook- 
lyn)—  (Official) — Bids  will  be  received  by  the  Public  Service 
Commission,  154  Nassau  St.  (Borough  of  Manhattan),  until 
noon,  July  9,  for  the  wrecking  of  eight  buildings. 

+Drf\d*¥inS— New  York,  N.  Y.— (Borough  of  Manhattan)  — 
(Official) — The  contract  for  dredging  for  the  Riverside  Park 
improvement,  West  87th  St.  to  West  93rd  St.,  North  River 
has  been  awarded  to  H.  DU  BOIS,  17  State  St.,  at  13c  per 
cu.yd.    Noted  June  17  and  July  1. 

,^JTire  Hose — New  York,  N.  Y. — (Borough  of  Manhattan)  — 
(Official) — The  following-  are  the  bids  received  by  Robert 
Adamson,  Fire  Comr.,  Municipal  Bldg.,  for  furnishing  and 
delivering  cotton  rubber  lined  fire  hose;  (a)  20,000  ft  of  2V, 
in.;  (b)  10,000  ft.  of  1%  in.;  (c)  total:  Empire  Rubber  &  Tire 
Co  19  Warren  St.,  New  York,  (a)  $10,396;  (b)  $3380;  (c) 
$13,756;  B.  F.  Goodrich  Co.,  (a)  $12,400;  (b)  $3700;  (c)  $16,200: 
Manhattan  Rubber  Mfg.  Co.,  (a)  $10,726;  (b)  $2622;  (c)  $14  348 
Noted  June  24. 

Motor  Fire  Apparatus — New  York,  N.  Y. —  (Borough  of 
Manhattan)  —  (Official) — The  only  bid  received  by  Robert 
Adamson,  Fire  Comr.,  for  furnishing  and  applying  26  two- 
wheel  gasoline-driven  tractors,  16  for  fire  engines  and  10  for 
hook  and  ladder  trucks,  was  from  the  Front  Drive  Motor  Co 
Willow  Ave.,  Hoboken,  N.  J.,  at  $84,500.    Noted  June  17  and  24. 

Open-Hearth  Rails — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official) — Bids  will  be  received  by  the  Public  Ser- 
vice Commission,  154  Nassau  St.,  until  12:15  p.m.,  July  16 
for  furnishing  open-hearth  rails  for  use  in  construction  of 
the  Rapid  Transit  Railroads. 

Removal  of  Street  Encroachments — New  York,  N  Y  — 
(Borough  of  Manhattan)  —  (Official) — Bids  will  be  received  by 
C.  B.  J.  Snyder,  Supt.  of  School  Bldgs.,  Park  Ave.  and  59th 
St.,  for  the  removal  of  street  encroachments,  etc.,  at  Lexing- 
ton Ave.  and  S6th  St. 

Subway — New  York,  N.  Y. —  (Borough  of  Manhattan) — Ac- 
cording to  press  reports  the  Queensboro  subwav  will  be 
extended  to  the  Grand  Central  Station.  The  Board  of  Esti- 
mate has  appropriated  $25,000  toward  this  purpose. 

+Screen  Work — New  York,  N.  Y. — (Borough  of  Richmond) 

—  (Official) — The  contract  for  furnishing  and  installing  cer- 
tain screen  work  on  the  windows  and  balconies  of  various 
buildings  of  the  Sea  View  Hospital  has  been  awarded  to  the 
THERIAULT  MFG.  CO.,  946  Flatbush  Ave.,  Brooklyn,  at  $12,- 
939.     Noted  June  17  and  July  1. 

♦Motor  Fire  Apparatus — Camden,  N.  J. — The  City  Council 
has  awarded  the  following  contracts  for  new  fire  equipment: 
JAMES  BOYD  &  BROS.,  Philadelphia,  pumping  engine  and 
hose  wagon,  $7543,  S5-ft.  aerial  truck,  $10,693,  and  city  service 
truck,  $5593;  COMMERCIAL  TRUCK  CO.,  five  tractors  for 
present  equipment  and  motorizing  five  combination  wagons, 
$15,600.     Noted  Feb.  4  and  IS. 

Park  Improvements — Camden,  N.  J. — A  bond  issue  of  $50,000 
has  been  issued  by  the  City  Council  for  the  purpose  of  im- 
proving the  parks. 

Monument  and  Park  Extensions — Harrisburg,  Penn. — The 
Governor  has  approved  of  appropriating  $300,000  for  extensions 
to  Capital  Park,  and  $50,000  for  a  monument  to  Gen.  Meade. 

+Dam — Lock  Haven,  Penn. — The  contract  for  constructing 
a  portion  of  storage  Dam  No.  1  on  McElhattan  Run,  Wayne 
Township,  has  been  awarded  to  CHARLES  DUGAN,  Williams- 
port.    H.  P.  Shoemaker  is  City  Engr. 

Subway — Philadelphia — Penn. — According  to  press  reports 
work  will  be  started  about  Aug.  1  on  the  construction  of  the 
proposed  Broad  St.  Subwav.  A.  M.  Tavlor  is  Dir.,  Dept.  of 
City  Transit.    Noted  Mar.  11  and  18. 
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Mausoleum — Reading,  Penn. — The  Pennsylvania  Mausoleum 
Co.  will  erect  a  one-story  mausoleum,  100xll0-ft.,  at  Memorial 
Park,  to  cost  about  $170,000.  D.  M.  Rottenberger,  Lancaster, 
Penn.,  is  Arch. 

Bank  Protection — Augusta,  Ga. — The  Simons-Mayrant  Co., 
Charleston,  S.  C,  at  $17,275,  submitted  the  lowest  bid  for 
bank  protection  at  Augusta. 

Drainage — Savannah,  Ga. — The  City  Council  is  considering 
the  establishment  of  a  drainage  district.  The  estimated  cost 
is  $400,000. 

Drainage — Hastings,  Pla. — A  drainage  district,  east  of  the 
boulevard  will  be  formed  embracing  5000  acres. 

Harbor  Channel  and  Piers — Miami,  Pla.- — The  city  has  voted 
favorably  on  the  issue  of  bonds  for  a  deep-water  channel  and 
a  basin  with  piers,  etc.  Arrangements  are  now  being  made 
for  the  sale  of  the  bonds,  and  bids  for  construction  work 
probably  will  be  asked  in  August.  The  work  is  under  the 
direction  of  the  Harbor  Committee  of  the  City  Council. 
Isham  Randolph,  Chicago,  is  Consult.  Engr. 

+Levee  Work — Vicksburg,  Miss. — The  contract  for  about 
519,000  cu.yd.  of  levee  work  from  Opossum  Point  to  Wilson 
Point,  has  been  awarded  by  the  Mississippi  River  Commission 
of  the  Third  District  to  N.  C.  WILLIAMSON  &  CO.,  Milliken, 
La.,  at  1487c.  per  cu.yd. 

Drainage — White  Castle,  La.— The  citizens  have  voted  $60,- 
000  in  bonds  for  the  construction  of  a  drainage  system.  Danby 
&  Waddill,  New  Orleans,  has  prepared  plans.  S.  M.  Levy  is 
Secy,  of  the  Drainage  Dist. 

+Drainnge — Selmer,  Tenn. — According  to  press  reports  the 
contract  for  the  construction  of  the  Big  Owl  Creek  Drainage 
Canal,  in  the  southern  portion  of  McNairy  County,  has  been 
awarded  to  the  TUPELO  DREDGING  CO.,  Tupelo,  Miss.,  at 
66|c.  per  cu.yd.    Noted  Apr.  29. 

Ditch — Canton,  Ohio — Bids  will  be  received  by  C.  L.  Stoner, 
County  Clk.,  until  July  21,  for  constructing  Domer  Ditch  in 
Canton. 

Bathhouse — Cincinnati,  Ohio — Bids  will  be  received  until 
noon,  July  13,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  City  Hall, 
for  the  construction  of  a  bathhouse  at  Spring  and  East  13th  St. 
Noted  Apr.  8. 

Iron  Fencing- — Cleveland,  Ohio — See  item  under  "Bridges." 

+Steamer  Improvements — Cleveland,  Ohio — The  contract 
for  the  improvement  of  four  steamers  of  the  Erie  Line  has 
been  awarded  to  the  AMERICAN  SHIPBUILDING  CO.,  2017 
Superior  Viaduct,  Cleveland,  Ohio.     Estimated  cost,  $60,000. 

Revetment  Wall — Columbus,  Ohio — Bids  will  be  received 
by  John  I.  Miller,  State  Supt.  of  Pub.  Wks.,  until  July  12 
for  constructing  concrete  revetment  wall  along  the  south 
shore  of  Indian  Lake. 

Ditch — Defiance,  Ohio — The  citizens  will  vote  July  19,  on 
the  question  of  issuing  $17,500  in  bonds  for  constructing  Dry 
Creek  Ditch  No.  434.  Roger  Daoust  is  County  Audr.  Noted 
Mar.  18. 

Ditch — Sidney,  Ohio — The  city  plans  to  sell  $24,200  in  bonds 
for  ditch  improvements.     George  P.  Staley  is  County  Audr. 

Levee  Work — Alton,  111.- — -It  is  reported  that  bids  will  be 
received  by  the  East  Side  Levee  and  Sanitary  District  Board 
until  July  12  for  completing  the  levee  front  along  the  Missis- 
sippi River.  The  work  requires  about  800,000  cu.yd.  of 
material. 

Pumping  Station — Quincy,  111. — Bids  will  be  received  until 
July  21  by  the  Board  of  Supervisors  of  Fabrius  River  Drainage 
District,  Illinois  State  Bank  of  Quincy,  for  the  construction 
of  a  steam-driven  pumping  plant,  containing  two  42-in.  cen- 
trifugal pumps,  normal  capacity  46,000  gal.  per  minute  against 
a  maximum  static  pumping  head  of  15  ft. 

Jail  Equipment,  Etc. — Butte,  Mont. — The  County  Commis- 
sioners have  decided  to  hold  an  election  on  July  27,  for  the 
purpose  of  voting  $100,000  in  bonds  for  the  installation  of 
jail  equipment  in  the  court  house  and  for  improving  the 
grounds. 

Dike  and  Sluiceway — Myers,  Mont. — Bids  will  be  received 
until  2  p.m.,  July  15,  by  the  Directors  of  the  Rancher  Ditch 
Co.,  for  the  construction  of  a  brush-filled  dike  and  concrete 
sluiceway.    J.  O.  Crandall  is  Secy. 

Improvement  to  Creek — Kansas  City,  Mo. — Curtis  Hill,  City 
Engr.,  has  completed  plans  for  carrying  off  the  flood  waters 
of  Turkey  Creek.  If  these  plans  are  accepted  by  the  City 
Council  it  will  be  necessary  to  raise  the  railroad  tracks  in 
several  places  from  three  to  six  feet.  The  work  would  cost 
about  $400,000. 

Drainage — Corpus  Christi,  Tex. — It  is  reported  that  the 
citizens  have  voted  $158,000  in  bonds  for  the  drainage  of 
about  96,000  acres. 

Dry  Dock — Galveston,  Tex. — According-  to  press  reports 
work  will  soon  be  started  on  the  construction  of  a  dry  dock. 
Estimated  cost,  $500,000. 

Drainage — Victoria.  Tex.- — At  an  election  held  June  23  the 
city  voted  in  favor  of  the  question  of  issuing  $190,500  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  drainage  system  in  Victoria  County  Drainage  Dis- 
trict No.  3.    Noted  Feb.  11  and  June  24. 

Sea  Wall — Seattle,  Wash. — Bids  will  be  received  about  July 
13  for  the  construction  of  a  sea  wall  along  Railroad  Ave. 
Estimated  cost,  $92,083.  A.  H.  Dimock  is  City  Engr.  Noted 
Apr.  1. 

+Dredging- — Los  Angeles,  Calif. — The  Harbor  Commission 
has  awarded  the  contract  for  dredging'  115,000  cu.yd.  at 
municipal  dock  No.  1,  to  the  STANDARD  AMERICAN  DREDG- 
ING CO.,  at  $37,869. 

Levees — Sacramento,  Calif. — The  State  Corporation  Com- 
missioner has  granted  permission  to  the  West  Side  Levee  Co. 
to  sell  $150,000  in  bonds  for  reconstructing  levees  from  Knights 
Landing  to  Colusa.    E.  L.  Low  is  interested. 


Ship  Yard — Stockton,  Calif. — The  Island  Transportation  Co. 
has  purchased  Wood  Island  and  plans  to  construct  a  ship 
yard  to  cost  about  $50,000.  Capt.  Benjamin  Walters  is  in- 
terested. 

+Lake — St.  John,  N.  B. — The  contract  for  the  construction 
of  an  artificial  lake  adjacent  to  the  Jordan  Memorial  Sani- 
tarium has  been  awarded  by  the  Commissioners  to  F.  L. 
BOONE,  St.  Mary's,  York,  N.  B.,  at  about  $20,000. 

Improvements  to  Creek — Ridgeville,  Ont. — Bids  will  In- 
received  by  A.  N.  Armbrust,  Clk.,  until  July  16  for  widening, 
deepening  and  straightening  Disher  Creek.  The  contract  will 
be  let  as  a  whole  or  in  sections.  L.  A.  Kinnear  is  Township 
Engr. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  following  lieaa- 
ings:  "Industrial  Works  ,"  "Federal  Government  Work"  and  "Miscellaneous  " 

Amherst,  Mass. — Bids  are  being  received  by  James  T. 
Ritchie,  Arch.,  8  Beacon  St.,  Boston,  Mass.,  for  the  construction 
of  a  2  y2 -story  building  for  the  Massachusetts  Agricultural 
College.    The  estimated  cost  is  $60,000. 

+Andover,  Mass. — The  contract  for  the  construction  of  a 
12-story,  48x60-ft.  fraternity  house  for  the  A.  U.  V.  Fraternity, 
Andover  Academy,  has  been  awarded  to  L.  E.  LOCKE,  Bay 
State  Bldg.,  Lawrence,  Mass.  Codman  &  Despradelle,  31 
Beacon  St.,  Boston,  Mass.,  is  Arch.  The  estimated  cost  is 
$40,000. 

Boston,  Mass. — Bids  will  be  received  by  John  F.  Keliher, 
State  House  Bldg.,  505  State  House,  until  noon,  July  27,  for 
the  construction  of  an  addition  to  the  State  House. 

+Dalton,  Mass. — The  contract  for  the  construction  of  a 
$50,000  school  addition  has  been  awarded  to  JOHN  DWYER. 
C.  G.  &  E.  C.  Gardner,  33  Lyman  St.,  Springfield,  Mass.,  is  Arch. 
George  Allen  is  Supt.  of  Schools. 

East  Providence,  R.  I. — Plans  have  been  prepared  by  John 
F.  O'Malley,  75  Westminster  St.,  Providence,  R.  I.,  for  the  con- 
struction of  a  naval  armory  for  the  Fourth  Division  of  the 
Rhode  Island  Naval  Battalion. 

Providence,  R.  I. — Revised  bids  will  be  received  by  William 
R.  Walker  &  Sons,  17  Custom  House  St.,  for  the  construction 
of  a  three-story,  90xl25-ft.  theater  for  the  Empire  Realty  Co. 
The  estimated  cost  is  $125,000. 

•^-Albany.  N.  Y. — Bids  will  be  received  until  noon,  July  27, 
by  the  Trustees  of  Public  Buildings,  Executive  Chamber,  Capi- 
tol, Albany,  for  the  construction  of  additions  and  alterations 
to  the  State  House  on  Eagle  St.  The  estimated  cost  is  $350,- 
000.  Lewis  F.  Pilcher,  Capitol,  Albany,  is  State  Arch.  Noted 
Apr.  1  and  May  6. 

Buffalo,  N.  Y. — Bids  will  be  received  until  July  9  for  the 
construction  of  a  hospital.  The  estimated  cost  is  $600,000.  A. 
Myer,  White  Bldg.,  is  Chn.  of  City  Hospital  Comrs.  Noted 
Apr.  24. 

Harrison,  N.  Y. — Bids  will  be  received  until  3  p.m.,  July  10, 

by  the  Board  of  Education,  for  the  construction  of  a  high  and 
grade  school  on  Macon  St.  Peabody,  Wilson  &  Brown,  389 
Fifth  Ave.,  New  York,  is  Arch.  Estimated  cost,  $40,000. 
Noted  May  13. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Directors 
of  the  Williamsburgh  Hospital  plan  to  construct  a  six-story 
building  at  South  Ninth  St.  and  Driggs  Ave.  The  estimated 
cost  is  $150,000.    'Jacob  Dangler  and  Hugh  DeHaven  are  Dirs. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Gronenberg  &  Leuchtag,  Arch.,  303  Fifth 
Ave.,  for  the  construction  of  a  six-story,  brick  and  terra  cotta 
apartment  house  at  St.  Nicholas  Ave.  and  157th  St.  for  the 
Lehigh  Building  Co.    The  estimated  cost  is  $215,000. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — The  contract 
for  the  construction  of  a  one-story,  125xl65-ft.  brick  and  terra 
cotta  market  house  at  Broadway  and  95th  St.  for  Vincent 
Astor  has  been  awarded  to  JAMES  McW ALTERS  &  SON,  INC., 
1493  Broadway,  New  York.  Estimated  cost,  $150,000.  Noted 
June  17. 

+\ew  York,  N.  Y. —  (Borough  of  Manhattan) — The  contract 
for  the  construction  of  the  Central  Club  for  Nurses  at  132-138 
East  45th  St.  for  the  Y.  W.  C.  A.,  has  been  awarded  to  the 
WHITNEY  CO.,  1  Liberty  St.,  New  York.  The  estimated  cost 
is  $400,000.  Parish  &  Schroeder,  12  West  31st  St.,  is  Arch. 
Noted  June  10. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Julius  Tish- 
man  &  Sons  has  purchased  a  site  at  156-164  East  79th  St.  upon 
which  to  construct  a  13-story  apartment  house. 

+5\ew  York,  N.  Y. —  (Borough  of  Manhattan) — The 
CHARLES  MEAD  &  CO.,  38  Park  Row,  New  York,  has  been 
awarded  the  general  contract  for  the  alterations  to  the  Metro- 
politan Hospital,  Blackwells  Island.  Estimated  cost,  $50,000. 
Charles  B.  Meyers,  1  Union  Sq.,  is  Arch.    Noted  June  3. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — The  WHIT- 
NEY CO.,  1  Liberty  St.,  New  York,  has  been  awarded  the 
contract  for  the„construction  of  the  Central  Y.  W.  C.  A.  build- 
ing at  53d  St.  and  Lexington  Ave.  Estimated  cost,  $350,000. 
Donn  Barber,  101  Park  Ave.,  is  Arch.    Noted  June  10. 

Troy,  N.  Y. — Bids  will  be  received  about  July  15  by  Louis 
N.  Milliman,  Arch.,  Stoll  Bldg.,  for  the  construction  of  a  two- 
story,  150x300-ft.  building  for  Rensselaer  County  Tuberculosis 
Hospital. 

Troy,  N.  Y. — Bids  are  being  received  by  W.  E.  Clark,  Arch., 
Cannon  PI.,  for  the  construction  of  a  two-story,  30x61-ft. 
nurses'  home  for  Leonard  Hospital.  The  estimated  cost  is 
$60,000.    Noted  Dec.  3. 

Utica,  N.  Y. — Bids  will  be  received  until  8  p.m.,  July  13, 
by  Frank  P.  Winant,  Pres.,  of  Bd.  of  Education,  for  the  con- 
struction of  a  two-storv,  128x200-ft.  grade  school  at  Warren 
and  Court  St.  The  estimated  cost  is  $120,000.  George  & 
Ames,  70  Genesee  St.,  is  Arch.    Noted  Apr.  15  and  May  6. 

Elizabeth,  N.  J. — Plans  have  been  prepared  by  C.  Godfrey 
Poggi,  Arch.,  2  Julian  PI.,  for  the  construction  of  the  Elmora 
Public  School  on  Magie  St.  The  estimated  cost  is  $52,000. 
Noted  Apr.  22. 

+Newark,  N.  J. — The  contract  for  the  construction  of  an 
administration  building  in  Branch  Brook  Park  for  the  Essex 
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County  Park  Commission  has  been  awarded  to  the  E.  M 
WALDRON  CO.,  84  South  Sixth  St.,  Newark,  at  $62,271.  Noted 
June  3  and  July  1. 

+!Vewark,  N.  J. — The  general  contract  for  the  construction 
of  a  school  on  Oliver  St.  has  been  awarded  to  FREDERICK 
PATZLER,  810  Broad  St.,  Newark,  at  $63,341.  Noted  Feb.  18 
and  May  13. 

+Uidge«ood,  iv.  J. — ARTHUR  McMULLEN  CO..  149  Broad- 
way, New  York,  N.  Y.,  and  the  CORNING  BUILDING  &  CON- 
STRUCTION CO..  Corning,  N.  Y.,  have  been  awarded  the  gen- 
eral contract  for  the  construction  of  a  station  on  Ridgewood 
Ave.  for  the  Erie  R.R.,  50  Church  St.,  New  York,  N.  Y.  Esti- 
mated cost,  $160,000. 

Flizabethtown,  Penn. — Bids  are  being  received  by  Guy 
King  &  Co.,  Arch.,  1513  Walnut  St.,  Philadelphia,  for  the 
construction  of  a  three-story,  35xl00-ft.  hospital  for  the 
Philadelphia  Free  Masons.    Noted  June  3. 

Lansford,  Penn. — Bids  will  be  received  until  July  15  by 
John  T.  Simpson,  Civil  Engr.,  Essex  Bldg.,  Newark,  N.  J., 
for  the  construction  of  a  school.    The  estimated  cost  is  $50,000. 

Philadelphia,  Penn. —  (Official) — Bids  will  be  received  until 
1:30  p.m.,  July  9,  by  the  Property  Committee  of  the  Board  of 
Education  for  the  construction  of  a  school  at  65th  Ave.  and 
Lime  Kiln  Pike,  East  Germantown.    Noted  June  24. 

+Philadelphia,  Penn. — The  general  contract  for  the  con- 
struction of  a  one-  and  two-story  recreation  building  at  Price 
and  McMahon  St.  has  been  awarded  to  F.  W.  VAN  LOON 
Denckla  Bldg.,  Philadelphia,  at  $87,971.    Noted  July  1. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  Horace 
Trumbauer,  Arch.,  Land  Title  Bldg.,  for  the  construction  of  a 
two-story,  190x300-ft.,  brick  building  at  33rd  and  Wallace 
St.  for  the  Philadelphia  Skating  Rink  Co. 

Pittsburgh,  Penn. — Bids  will  soon  be  received  for  the  con- 
struction of  a  community  house  for  the  First  United  Presby- 
terian Church  on  Perrysville  Ave.  The  estimated  cost  is  $300,- 
000. 

Pittsburgh,  Penn. — Plans  have  been  prepared  by  E.  B.  Lee, 
Arch.,  Pittsburgh  Savings  Bank  Bldg.,  for  the  construction  of 
an  eight-story  addition  to  the  Pittsburgh  Hospital.  The 
estimated  cost  is  $125,000.  J.  B.  Lawler,  East  End  Savings  & 
Trust  Bldg.,  is  Secy.,  Bd.  of  Trustees.    Noted  Apr.  15. 

+Rankin  Station,  Penn. —  (Braddock  post  office) — The 
HODDER  CONSTRUCTION  CO.,  Braddock,  has  been  awarded 
the  general  contract  for  the  construction  of  a  two-story 
school.    The  estimated  cost  is  $75,000. 

Wilmington,  Del. — Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  a  four-story,  85xl33-ft. 
school.  The  estimated  cost  is  $150,000.  Wallace  E.  Hance, 
204  West  24th  St.,  is  Arch.    Noted  May  6. 

♦Baltimore,  Md. — The  general  contract  for  the  construc- 
tion of  a  church  for  St.  Luke's  congregation  has  been  award- 
ed to  C.  C.  WATTS,  113  West  Hamilton  St.,  Baltimore.  Esti- 
mated cost,  $50,000.  Rev.  Atville  Connor,  1118  Penrose  Ave., 
is  Pastor. 

Baltimore,  Md. — The  members  of  the  City  Club  contemplate 
the  construction  of  a  store,  office  and  club  building.  The 
estimated  cost  is  $250,000. 

Abington,  Va. — Plans  have  been  prepared  by  R.  H.  Hunt, 
Arch.,  James  Bldg.,  Chattanooga,  Tenn.,  for  the  construction 
of  buildings  at  Stonewall  Jackson  College.  The  estimated 
cost  is  $125,000.     W.  M.  Hunter,  Williamsburg,  is  interested. 

+Charlottesville,  Va. — The  University  of  Virginia  has 
awarded  the  contract  for  the  construction  of  a  hospital  to 
the  KING  LUMBER  CO.,  Charlottesville.  Estimated  cost, 
$50,000.    Noted  Apr.  8. 

Lexington,  Va. — Tentative  plans  have  been  prepared  by 
Bertram  G.  Goodhue,  Arch.,  2  West  47th  St.,  New  York,  for 
the  construction  of  the  Jackson  Memorial  Hall  at  Virginia 
Military  Institute.     Estimated  cost,  $80,000. 

Roanoke,  Va. — Plans  are  being  prepared  by  N.  T.  Wingfield, 
Arch.,  Charlottesville,  for  the  construction  of  a  brick  and  stone 
building  for  the  Melrose  Baptist  Church.  The  estimated  cost 
is  $50,000. 

Ashland,  W.  Va. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $125,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  city  hall,  jail  and  market 
house. 

Berkeley  Springs,  W.  Va. — According  to  press  reports  a 
site  has  been  purchased  upon  which  a  hotel  will  be  con- 
structed estimated  to  cost  $100,000.  Alexander  McNeil  is 
interested. 

^Charleston,  W.  Va. — The  Woodrum  Home  Outfitting  Co. 
has  awarded  the  contract  for  the  construction  of  a  six-story 
reinforced-concrete  building  to  C.  W.  McNULTY,  Huntington. 
Estimated  cost,  $85,000. 

Fairmont,  W.  Va. — Henry  Schmulbach,  Wheeling,  plans  to 
construct  a  five-story  brick  building  at  Madison  St.  and  Park 
Ave.    The  estimated  cost  is  $75,000. 

+Glenville,  W.  Va. — LONGEST  &  TESSIER,  Greensboro, 
N.  C,  has  been  awarded  the  contract  for  the  construction  of 
a  dormitory  at  the  State  College.  Estimated  cost,  $40,000. 
Noted  June  10. 

+Huntington,  W.  Va. — The  contract  for  the  construction  of 
a  Science  Hall  at  Marshall  College  has  been  awarded  to 
LONGEST  &  TESSIER,  Greensboro,  N.  C,  at  $48,600.  Noted 
June  10. 

+Morgantovtn,  W.  Va. — The  contract  for  the  construction 
of  Mechanical  Hall  and  School  of  Medicine  at  the  West  Vir- 
ginia Universitv  has  been  awarded  to  P.  Q.  SHRAKE  &  SON, 
New  Matamoras,  Ohio,  at  $57,000.    Noted  June  10. 

Camden,  S.  C. — Henry  Savage,  Camden,  and  Joseph  B. 
Cocker,  Boston,  Mass.,  plan  to  construct  a  bank  and  office 
building  at  Broad  and  DeKalb  St.    Estimated  cost,  $40,000. 

Paeolet,  S.  C. — The  Pacolet  Mfg.  Co.  plans  to  expend  about 
$125,000  for  the  construction  of  buildings.  V.  M.  Montgomery 
is  Pres. 

Albany.  Ga. — Bids  will  be  received  about  July  15  for  the 
construction  of  an  auditorium.  The  estimated  cost  is  $45,000. 
Noted  June  24. 


Savannah,  Ga. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $400,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  schools. 

Seabreeze,  Fla. — Plans  have  been  prepared  by  Mark  & 
Sheftall,  Arch.,  210  Clark  Bldg.,  Jacksonville,  for  the  con- 
struction of  a  two-story,  70xl44-ft.  fireproof  school.  The 
estimated  cost  is  $50,000. 

+Tampa,  Fla — LOGAN  BROS.,  Tampa,  has  been  awarded 
the  contract  for  the  construction  of  two  junior  high  schools. 
The  estimated  cost  is  $40,000.    Hagy  &  Parslow  is  Arch. 

+Tampa,  Fla. — The  Board  of  Public  Instruction  has  award- 
ed the  contract  for  the  construction  of  the  Tampa  Heights 
School  to  G.  A.  MILLER,  Tampa.     Estimated  cost,  $45,000. 

Ybor  City,  Fla. — The  Board  of  Public  Instruction  will 
award  the  contract  July  19  for  the  construction  of  a  100xl40-ft. 
brick  school.    The  estimated  cost  is  $40,000. 

Anniston,  Ala. — The  members  of  Anniston  Lodge  No.  443, 
F.  and  A.  M.,  plans  to  construct  a  seven-story,  reinforced- 
concrete  store,  lodge  and  office  building  at  Willmer  Ave.  and 
11th  St.  .  The  estimated  cost  is  $75,000. 

Clarksdale,  Miss. — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $150,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  schools. 
Noted  June  3. 

Bogalusa,  La. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $200,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  schools,  a  city 
hall  and  jail. 

Nashville,  Tenn. — Contracts  will  be  awarded  about  Aug.  1 
for  the  construction  of  a  three-story,  80xl64-ft.  brick  and 
stone  school  to  be  known  as  the  Elliott  School.  The  esti- 
mated cost  is  $45,000.    Noted  June  11. 

Louisville,  Ky. —  (Official) — Bids  will  be  received  until  July 
22  by  Arthur  Loomis  and  Julius  Hartman,  Arch.,  Todd  Bldg., 
for  the  construction  of  a  four-story,  reinforced-concrete  and 
terra  cotta  mercantile  building  on  Fourth  near  Guthrie  St. 
for  the  Speed  Realty  Co.  Estimated  cost,  $200,000.  Noted 
May  13. 

Akron,  Ohio — Bids  will  be  received  about  July  15  by  B.  L. 
Bargar,  Secy.,  State  Armory  Bd.,  New  Hayden  Bldg.,  Colum- 
bus, for  the  construction  of  a  three-story,  115xl65-ft.  audi- 
torium and  armory.  The  estimated  cost  is*  $100,000.  Harpster 
&  Bliss,  Nantucket  Bldg.,  Akron,  and  Kail  I.  Best,  Hayden 
Bldg.,  Columbus,  are  Assoc.  Archs.    Noted  June  10. 

Akron,  Ohio — Plans  have  been  prepared  by  Lauer  &  Young, 
Arch.,  I.  O.  O.  F.  Bldg.,  for  the  construction  of  a  two-story 
church  for  the  North  Hill  M.  E.  congregation.  The  esti- 
mated cost  is  $40,000.  A.  T.  Foster,  16  West  Tallmadge  Ave., 
is  Pastor. 

+  Akron,  Ohio — The  general  contract  for  the  construction 
of  a  one-story,  60xl50-ft.  church  for  St.  Marv's  Congregation 
has  been  awarded  to  the  CARMICHAEL  CONSTRUCTION  CO., 
526  Hamilton  Bldg.,  Akron.     The  estimated  cost  is  $75,000. 

Athens,  Ohio — F.  L.  Packard,  Arch.,  16  East  Broad  St.,  Co- 
lumbus, is  preparing  plans  for  the  construction  of  a  dormitory 
for  girls  at  the  Ohio  University.  The  estimated  cost  is  $120,- 
000.     Alston  B.  Ellis  is  Pres. 

+Bellaire,  Ohio — R.  R.  KITCHEN  &  CO.,  891  National  Bank 
Bldg.,  Wheeling,  W.  Va.,  has  been  awarded  the  general  con- 
tract for  the  construction  of  a  three-story  bank,  office  and 
apartment  building  for  the  Farmers  and  Merchants  National 
Bank.  The  estimated  cost  is  $40,000.  Charles  W.  Bates, 
Wheeling,  W.  Va.,  is  Arch. 

Canton,  Ohio — Preliminary  plans  are  being  prepared  by 
William  S.  Epperson,  Arch.,  10  North  Cleveland  Ave.,  for  the 
construction  of  a  church  for  the  Lutheran  congregation.  The 
estimated  cost  is  $40,000.  G.  M.  Schmucker,  722  Bluff  Rd.,  is 
Pastor. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July  30, 
by  the  Commissioners  of  Hamilton  County,  Courthouse, 
Pioneer  St.  and  Broadway,  for  alterations  to  the  north  wing 
of  the  City  Work  House,  known  as  the  "Women's  Cell'House" 
on  Colerain  Ave.  Fred  D.  Wesselmann  is  Pres.  of  Hamilton 
County  Comrs. 

Cincinnati,  Ohio — Plans  are  being  prepared  by  Louis  G. 
Ditto,  Arch.,  617  Provident  Bank  Bldg.,  for  the  construction  of 
an  addition  to  the  club  house  of  the  Cincinnati  Aerie  of 
Eagles  No.  142.    Harry  E.  McVeigh  is  Chn. 

♦Cleveland,  Ohio — The  contract  for  the  construction  of  an 
apartment  building  at  4311  Prospect  Ave.  for  the  Cleveland 
Realtv  Owners  Co.  has  been  awarded  to  the  B.  W.  CON- 
STRUCTION CO.,  10  South  LaSalle  St.,  Chicago,  111.  The  esti- 
mated cost  is  $160,000.    Noted  May  20. 

Cleveland  Heights,  Ohio — ( Warr  ensville  post  office) — Bids 
will  be  received  about  July  15  by  F.  W.  Striebinger,  Arch., 
Euclid  Bldg.,  Cleveland,  for  the  construction  of  a  four-story, 
80xl54-ft.  building  for  the  Cleveland  Heights  Masonic  Tem- 
ple Co.  Estimated  cost,  $100,000.  C.  L.  Murfey,  National 
Commercial  Bank  Bldg.,  is  Chn.  of  Finance  Com.  Noted 
Mar.  11. 

+Columbus,  Ohio — JOHN  W.  HECKERT,  Ruggery  Bldg., 
Columbus,  has  been  awarded  the  general  contract  for  the  con- 
struction of  a  seven-story,  brick  store  and  office  building  at 
60  Gav  St.  for  the  Peters  Realtv  Co.  The  estimated  cost  is 
$100,000.  Charles  M.  Peters,  Gift  and  Curbertson  St.,  is  Pres. 
Noted  Feb.  18. 

Dayton,  Ohio — Plans  are  being  prepared  by  Pretzinger  & 
Mussellman,  Arch.,  for  the  construction  of  a  brick  lodge  build- 
ing on  South  Main  St.  for  the  Order  of  Eagles.  Estimated 
cost,  $70,000.    Noted  June  17. 

Richwood,  Ohio — Bids  will  be  received  about  July  15  by 
G.  M.  Howard,  Clk.,  Bd.  of  Education,  for  the  construction  of 
a  two-story  school.  The  estimated  cost  is  $49,000.  Noted 
under  Richmond,  Ohio,  June  24. 

+Steubenville,  Ohio — JOHN  METCALF,  Fifth  and  Market 
St.,  Steubenville,  has  been  awarded  the  general  contract  for 
the  construction  of  a  three-story,  4Sxl80-ft.  motion  picture 
theater  and  office  building  for  Frank  Dementros,  114  South 
Fourth  St.    The  estimated  cost  is  $50,000.    Noted  Jan.  28. 
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Detroit,  Mich. — Bids  will  be  received  until  July  12  for  the 
construction  of  a  three-story  club  house  for  the  B.  P.  O.  E. 
No.  34.  The  estimated  cost  is  $250,000.  Harmon  Hunt,  Elks' 
Temple  Bldg.,  is  Chn.  of  Bldg.  Com.    Noted  Feb.  11. 

Grand  Rapids,  Mich. — The  Grand  Rapids  Savings  Building 
Co.  plans  to  construct  a  13-story  office  building  at  Monroe 
and  Ionia  Ave.  Estimated  cost,  $400,000.  William  Alden 
Smith  is  Pres. 

Grand  Rapids,  Mich. — The  Trustees  of  Calvin  College  plan 
to  construct  a  main  building  and  dormitory.  The  estimated 
cost  is  $125,000. 

Grand  Rapids,  Mich. — The  Goodspeed  Co.  will  construct  an 
office  building  at  Monroe  Ave.  and  Pearl  St.  The  estimated 
cost  is  $175,000. 

Lake  Linden,  Mich. — Tne  Board  of  Education  of  Fractional 
District  No.  1,  Schoolcraft  and  Torch  Lake  Townships,  is 
considering  the  construction  of  a  high  school.  The  estimated 
cost  is  $100,000. 

+Chicago,  III. —  (Official) — The  contract  for  the  structural 
steel  work  for  the  freight  house  at  Polk  St.,  for  the  Penn- 
sylvania R.R.  has  been  awarded  to  the  THOMPSON-STAR- 
RETT  CO.,  Chicago,  111.  A.  C.  Shand,  Philadelphia,  is  Ch.  Engr. 

+<  liiviiKo,  111. — JOHN  GRIFFITHS  &  SON  CO.,  112  West 
Adams  St., '  Chicago,  has  been  awarded  the  general  contract 
for  the  construction  of  a  12-story,  fireproof  office  building  at 
Dearborn  and  Randolph  St.  for  E.  Eiger  &  Bros.,  1249  Wabash 
Ave.    The  estimated  cost  is  $375,000.    Noted  Mar.  4. 

^Chicago,  111. — The  general  contract  for  the  construction 
of  a  theater,  store  and  office  building  at  Milwaukee  and  North 
Sawyer  Ave.  for  G.  H.  Gotteschalk  &  Co.,  Ill  West  Wash- 
ington St.  has  been  awarded  to  OLSON  BROS.,  6200  Evans 
Ave.,  Chicago.    The  estimated  cost  is  $130,000. 

Chicago,  111. — E.  N.  Bertha,  6  East  Lake  St.,  plans  to  con- 
struct an  apartment  house  at  Stony  Island  Ave.  and  16th  St. 
The  estimated  cost  is  $175,000. 

Chicago,  111. — The  Birmingham  &  Seaman  Co.  will  construct 
a  seven-story,  100xl50-ft'.  reinforced-concrete  building  at 
411-23  West  Orange  St.,  between  Orleans  and  Kingsbury  St. 
The  estimated  cost  is  $140,000. 

Danville,  111. — Contracts  will  be  awarded  about  Aug.  15  for 
the  construction  of  a  four-storv,  75xl50-ft.  Masonic  Temple. 
The  estimated  cost  is  $150,000.    Noted  June  24. 

+Joliet,  111. — The  general  contract  for  the  construction  of 
a  four-story,  fireproof  office  building  at  Van  Buren  and  .Chi- 
cago St.  for  J.  W.  D'Arcy  has  been  awarded  to  the  WILLIAM 
CRILLY  CO.,  35  South  Dearborn  St.,  Chicago.  The  estimated 
cost  is  $125,000.    Noted  Mar.  4. 

Moline,  111. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $75,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  high  school. 

Ottawa,  111. — Plans  are  being  prepared  by  Jason  F.  Rich- 
ardson, Arch.,  for  the  construction  of  a  2% -story,  125x240-ft. 
building  for  the  Illinois  Valley  Hospital.  The  estimated  cost 
is  $75,000. 

Springfield,  111. — The  State  Legislature  has  passed  a  bill 
appropriating  $100,000  for  the  construction  of  a  memorial 
building.    Estimated  cost,  $1,000,000.    Noted  Dec.  24. 

+  <  hilton.  Wis. — The  contract  for  the  construction  of  a 
church  for  St.  Mary's  congregation  has  been  awarded  to  the 
IMMEL  CONSTRUCTION  CO.    The  estimated  cost  is  $45,000. 

Chippewa  Falls,  Wis. — Plans  are  being  prepared  by  C.  H. 
Johnston,  Arch.,  715  Capitol  Bank  Bldg.,  St.  Paul,  Minn.,  for 
the  construction  of  a  three-story  administration  building.  The 
estimated  cost  is  $50,000. 

De  Pere,  Wis. — The  Trustees  of  St.  Norbert's  College  plan 
to  construct  a  school.     The  estimated  cost  is  $60,000. 

Milwaukee,  Wis. — The  members  of  the  University  Club 
voted  to  purchase  a  site  at  Oneida  St.  and  Juneau  Ave.  for 
the  construction  of  a  club  house.  The  estimated  cost  is  $225,- 
000.    Robert  E.  Friend  is  Chn.  of  Bldg.  Com. 

Milwaukee,  Wis. — The  Wisconsin  National  Guard  contem- 
plates the  construction  of  an  armory.  ■  The  estimated  cost  is 
$50,000.    D.  A.  Stearns,  Monroe,  is  Col. 

Milwaukee,  Wis. — Plans  are  being  prepared  by  R.  Messmer 
&  Bro.,  Arch.,  for  the  construction  of  a  three-story,  rein- 
forced-concrete  and  brick  hall  for  the  Moritz  Arndt  Lodge,  I. 
O.  O.  F.    The  estimated  cost  is  $45,000.    Noted  May  2. 

Stevens  Point,  Wis. — Bids  will  be  received  until  July  31  by 
Van  Ryn  &  De  Gelleke,  Arch.,  Caswell  Blk.,  Milwaukee,  for 
the  construction  of  a  three-story,  68xl59-ft.  brick  dormitory  at 
the  State  Normal  School.  The  estimated  cost  is  $85,000. 
William  Kittle,  Madison,  is  Secy.,  Bd.  of  Normal  Regents. 
Noted  May  13  and  27. 

+Ames,  Iowa — The  contract  for  the  construction  of  a 
nurses'  lodge  at  the  Michigan  Soldiers  Home  has  been  award- 
ed to  the  HAUSER-OWEN  AMES  CO.,  Ames,  at  $66,030. 

Armstrong,  Iowa — The  Joseph  Bass  Co.,  Faribault,  Minn., 
submitted  the  lowest  bid  for  the  construction  of  a  two-story 
school.  Estimated  cost,  $50,000.  William  Stuart  is  Pres.,  Bd. 
of  Education.    Noted  June  10. 

+Cedar  Rapids,  Iowa — The  general  contract  for  the  con- 
struction of  a  one-story  church  for  the  Bohemian  Presby- 
terian congregation  has  been  awarded  to  BROWNS  &  MAT- 
TAS,  Cedar  Rapids.  The  estimated  cost  is  $40,000.  W.  Jones, 
30  North  La  Salle  St.,  Chicago,  111.,  is  Arch. 

Forest  City,  Iowa — (Official) — The  Independent  School  Dis- 
trict will  not  receive  bids  for  some  time  for  the  construction 
of  a  three-storv  high  school  as  mentioned  in  the  issue  of 
June  10.    Noted  May  6  and  June  10. 

Woodward,  Iowa — (Official) — Bids  will  be  received  until 
July  14  by  the  Board  of  Control  for  the  construction  of  build- 
ings at  the  State  Colony  for  Epileptics.  The  estimated  cost  is 
$i00,000.    Noted  June  14.  . 

Austin,  Minn. — Kinney  &  Macomber,  Arch.,  1004  Plymouth 
Eldg.,  Minneapolis, .  is  preparing  plans  for  the  construction  of 
a  one-story,  96xl55-ft.  school.    The  estimated  cost  is  $40,000. 


^Fairmont,  Minn. — The  general  contract  for  the  construc- 
tion of  a  two-story,  brick  high  school  has  been  awarded  to 
the  A.  M.  WOLD  CONSTRUCTION  CO.,  Brookings,  S.  D.  The 
estimated  cost  is  $135,000.  C.  A.  Porter  is  Secy.,  Bd.  of  Edu- 
cation.    Noted  June  17. 

Minneapolis,  Minn. — The  Board  of  Education  plans  the  ex- 
penditure of  $480,000  for  the  construction  of  schools.  The 
buildings  will  include  a  12-room  addition  to  the  John  Ericson 
School,  $75,000;  a  12-room  addition  to  Hiawatha  School,  $75,000; 
an  eight-room  addition  to  the  Whitney  School,  $50,000;  and 
an  eight-room  addition  to  the  Corcoran  School,  $50,000. 

+St.  Paul,  Minn. — The  contract  for  the  construction  of  a 
three-story,  reinforced-concrete  and  brick  addition  to  St. 
Lukes  Hospital  has  been  awarded  to  the  BOYD  CONSTRUC- 
TION CO.,  St.  Paul.  The  estimated  cost  is  $80,000.  Noted 
Mar.  18. 

Emporia,  Kan. — Bids  will  be  received  until  1:30  p.m.,  July 
12,  for  the  construction  of  a  three-story  addition  and  altera- 
tions to  the  Masonic  Temple.    Charles  W.  Cleaver  is  Secy. 

+Winfleld,  Kan  WILLIAM  FRANK ENFELD,  Enid,  Okla., 

at  $52,500,  has  been  awarded  the  general  contract  for  the  con- 
struction of  a  dormitory  for  St.  John's  College.  A.  W.  Meyer 
is  Pres.     Noted  Mar.  18. 

+Hastings,  Neb. — C.  D.  RICHEY,  Hastings,  has  been 
awarded  the  general  contract  for  the  construction  of  a 
building  for  the  M.  E.  Church.  The  estimated  cost  is  $60,000. 
Fulton  &  Butler,  Uniontown,  Penn.,  is  Arch. 

Omaha,  Neb. — John  H.  Harte,  1609  Webster  St.,  submitted 
the  lowest  bid  on  the  general  contract  for  the  construction  of 
a  six-story,  store  and  office  building  at  16th  and  Farnum  St. 
for  the  Rose  Realty  Co.,  210  State  Bank  Bldg.  The  estimated 
cost  is  $300,000.    Noted  Apr.  8. 

Schuyler,  Neb. — Plans  are  being  prepared  by  Grabe  & 
Helleberg,  Arch.,  Columbus,  for  the  construction  of  a  two- 
and  three-story  high  school.  The  estimated  cost  is  $45,000.  O. 
Luelow  is  Secy.,  Bd.  of  Education. 

Yankton,   S.   D. — Bids   will   be   received   until   July   15  by 
Miller,  Fullenwider  &  Dowling,  Arch.,  6  North  Michigan  Ave, 
Chicago,  111.,  for  the  construction  of  a  two-storv,  105xl50-ft 
fireproof  high  school.    The  estimated  cost  is  $100,000.    M.  M. 
Bennett  is  Pres.,  Bd.  of  Education.    Noted  Feb.  25. 

Miles  City,  Mont. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  addition  to  the  high  school.  The 
estimated  cost  is  $60,000.  J.  B.  Collins  is  Clk.,  Bd.  of  Edu- 
cation.   Noted  June  3. 

♦Jefferson  City,  Mo. — The  general  contract  for  the  con- 
struction of  the  Missouri  State  Capitol  has  been  awarded  to 
JOHN  GILL  &  CO.,  Citizens  Bldg.,  Cleveland,  Ohio.  The  esti- 
mated cost  is  $4,000,000.    Cornelius  Roach  is  State  Secy. 

Richmond,  Mo. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story,  65xl30-ft.  church  for  the  M  E 
congregation.  The  estimated  cost  is  $45,000.  Eckel  &  Aldrich, 
Corby-Forsee  Bldg.,  St.  Joseph,  is  Arch. 

+St.  Joseph,  Mo. — The  contract  for  the  construction  of  a 
five-story,  41xl62-ft.  building  for  the  Methodist  Episcopal 
Deaconess  Hospital  has  been  awarded  to  the  J.  E.  LEHR 
BUILDING  &  CONSTRUCTION  CO.,  1710  Fred  Ave.,  St.  Joseph. 
The  estimated  cost  is  $350,000.  J.  J.  Bentley,  Seventh  and 
Jole  St.,  is  Chn.  of  JSldg.  Com.    Noted  Mar.  18. 

Beaumont,  Tex. — Plans  are  being  prepared  by  C.  D.  Hill  & 
Co.,  Arch.,  Galveston,  for  the  construction  of  a  60xl45-ft.  fire- 
proof theater  and  office  building  at  500  Pearl  St.  for  C.  N 
Blanchette  and  Lynn  Gilbert.     Estimated  cost,  $90,000. 

El  Paso,  Tex. — Bids  will  be  received  about  Aug.  1  by  the 
Commissioners  of  El  Paso  County  for  the  construction  of  a 
five-story  courthouse.  The  estimated  cost  is  $400,000.  Trost 
&  Trost  is  Arch.    Noted  May  6. 

Tulsa,  Okla. — R.  F.  Morley  will  construct  a  five-story  re- 
inforced-concrete building  on  Cincinnati  Ave.,  between  Third 
and  Fourth  St.    Estimated  cost,  $100,000. 

+Albuuuerque,  N.  M. — The  contract  for  the  construction  of 
a  Y.  M.  C.  A.  building  has  been  awarded  to  J.  W.  McQUADE, 
Alburquerque,  at  about  $57,000.  Shattuck  &  Hussey,  19  South 
La  Salle  St.,  Chicago,  HI.,  is  Arch.    Noted  June  24. 

Reno,  Nev. — The  Reno  Amusement  Co.  will  construct  a 
theater  estimated  to  cost  about  $50,000.  R.  L.  Fulton  is 
interested. 

Douglas,  Ariz. —  (Official) — Bids  will  be  received  about  July 
30  for  the  construction  of  two  grade  schools.  Lescher  &  Kib- 
bey,  Arch.,  Phoenix,  prepared  the  plans.  Estimated  cost, 
$70,, 000.    Noted  June  3. 

Florence,  Ariz. —  (Official) — Bids  will  be  received  about  July 
15  for  the  construction  of  the  Florence  Union  High  School. 
Lescher  &  Kibbey,  Phoenix,  is  Arch.    Noted  June  3. 

Olympia,  Wash. — Watson  &  Vernon,  Arch.,  Aberdeen,  is 
preparing  plans  for  the  construction  of  a  building  at  the 
Girls'  Training  School.    Estimated  cost,  $45,000.    Noted  Mar.  25. 

+Portland,  Ore. — The  contract  for  the  construction  of  a 
building  at  12th  and  Taylor  St.  for  the  First  Methodist  Episco- 
pal Church  has  been  awarded  to  J.  A.  Backstrand,  Portland. 
The  estimated  cost  is  $40,000.    Noted  May  6. 

+Hydepark,  Calif. — H.  M.  BOWARD  &  SONS  CO.,  274  South 
Flower  St.,  Los  Angeles,  at  $43,682,  has  been  awarded  the  con- 
tract for  the  construction  of  grammar  school  buildings  at 
Hydepark.  G.  A.  Howard,  Jr.,  Brant  Bldg.,  is  Arch.  Noted 
June  3. 

^Winnipeg,  Man. — The  Winnipeg  School  Board  has  awarded 
the  contract  for  the  construction  of  the  two-storv  George  V 
school  in  Elmwood  to  the  WORSWICK  BROS.,  123  Hart  St., 
Winnipeg,  at  $41,299. 

+Victoria,  B.  C. — The  contract  for  the  construction  of  an 
observatory  on  Little  Saanich  Mountain  has  been  awarded  to 
the  McALPINE- ROBERTSON  CO.,  Vancouver,  at  $75,000. 

Moncton,  N.  B. — The  Town  Council  will  construct  a  city- 
hall  at  an  estimated  cost  of  $50,000. 
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Bids  received  until  Aug;.  4,  1915. 

Strauss  Trunnion  Bascule  Bridge 

Matawan,  N.  J. 

Sealed  proposals  for  the  furnishing  of  all  labor,  tools  and 
materials  for  the  construction  of  a  Strauss  Bascule  Trunnion 
Bridge,  over  Matawan  creek,  on  the  road  from  South  Amboy 
to  Keyport,  in  the  County  of  Monmouth,  State  of  New  Jersey, 
in  accordance  with  the  plans  and  specifications  prepared 
therefor  and  heretofore  approved  by  the  Board  of  Chosen 
Freeholders  of  the  County  of  Monmouth,  State  of  New  Jersey, 
will  be  received  by  the  Board  of  Chosen  Freeholders  of  the 
County  of  Monmouth,  at  their  rooms,  Court  House,  Freehold, 
New  Jersey,  on  Wednesday,  August  4,  1915,  at  the  hour  of 
eleven  o"clock,  in  the  forenoon  of  said  day,  and  then  and  there 
publicly  opened  and  read. 

All  proposals  must  be  submitted  in  a  sealed  envelope,  be 
endorsed  with  the  name  and  address  of  the  bidder  and  the 
name  of  the  work  bid  on. 

Plans  and  specifications  can  be  seen  on  any  day,  excepting 
holidays  and  Sunday,  between  the  hours  of  nine  a.m.  and  foul 
p.m.,  at  the  office  of  Gerofe  D.  Cooper,  County  Engineer,  60 
Broad  St.,  Red  Bank,  New  Jersey;  at  the  office  of  the  Clerk 
of  the  Board  of  Chosen  Freeholders  of  the  County  of  Mon- 
mouth, Chas.  E.  Close,  41  Main  Street,  Matawan,  N.  J.;  and  at 
the  office  of  the  Collector  of  the  County  of  Monmouth,  Court 
House,  Freehold,  N.  J.,  or  can  be  obtained  upon  application 
to  the  Strauss  Bascule  Trunnion  Bridge  Company,  104  South 
Michigan  Avenue,  Chicago,  111. 

All  proposals  must  be  accompanied  by  a  certified  cheque, 
drawn  in  the  sum  of  five  thousand  dollars  ($5000.00)  to  the 
order  of  the  Collector  of  the  County  of  Monmouth,  New  Jer- 
sey, or  a  bid  bond,  for  said  amount  of  five  thousand  dollars, 
given  by  a  surety  company  authorized  to  do  business  in  the 
State  of  New  Jersey,  to  said  Collector. 

The  Board  of  Chosen  Freeholders  of  the  County  of  Mon- 
mouth reserves  the  right  to  reject  any  or  all  bids,  if  deemed 
to  the  best  interests  of  the  County  of  Monmouth  so  to  do. 

Each  bidder  must  submit  with  his  or  their  bid  a  certificate 
that  he  or  they  have  visited  the  location  of  the  proposed  work 
and  have  made  themselves  acquainted  with  the  local  condi- 
tions in  connection  therewith,  and  that  his  or  their  bid  is 
submitted  in  strict  compliance  with  the  requirements  of 
Chapter  253,  Laws  of  New  Jersey,  1913. 

Any  proposal  not  complying  with  the  above  requirements 
or  the  requirements  of  the  specifications  as  to  the  submission 
of  bids  or  proposals  will  not  be  considered  by  the  Board  of 
Chosen  Freeholders  of  the  County  of  Monmouth. 

No  proposals  will  be  received  before  the  hour  advertised 
to  receive  same,  nor  will  any  proposals  be  received  after  the 
hour  advertised  to  receive  same. 

J.  M.  CORLIES,  Director  of  Board. 

Attest: 

C.  E.  CLOSE,  Clerk  of  Board. 


ltid.s  received  until  July  27,  1915. 


Bids  received  until  July  13  and  15,  1915. 


Highway  Work 


Public  Highway 


DEPARTMENT  OF  PUBLIC  FINANCES. 
Accounting  Division,  City  of  New  Orleans. 

New  Orleans,  La.,  June  23rd,  1915. 
Pursuant  to  Ordinances  Nos.  2440  and  2453  C.  C.  S.,  sealed 
proposals  will  be  received  at  this  office  until  the  hour  of  11 
o'clock  A.M.,  Tuesday,  July  27th,  1915,  for  the  construction 
of  a  public  highway  from  a  point  connecting  with  the  exist- 
ing Chef  Menteur  Road,  in  the  vicinity  of  Chef  Menteur,  and 
thence  to  the  Rigolets,  in  accordance  with  plans  and  specifica- 
tions on  file  in  the  office  of  the  .  City  Engineer.  Deposit 
$1000.00  with  the  City  Treasurer,  and  his  receipt  enclosed 
with  bid.  Bond  in  an  amount  equal  to  twenty-five  per  cent, 
of  the  estimated  cost  of  the  work  based  on  the  price  bid  in 
the  proposal.  The  City  Engineer  will  furnish  bidders  with  a 
blank  form  of  proposal;  no  proposal  will  be  considered  unless 
submitted  on  such  form.  Bidders  must  have  paid  their  City 
License  in  order  that  their  bids  may  be  accepted. 

The  City  reserves  the  right  to  reject  any  and  all  bids. 

A.  G.  RICKS,  Commissioner. 


OFFICE  OF  THE  STATE  COMMISSION  OF  HIGHWAYS, 

Albany,  N.  Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office.  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Tuesday,  July  13th,  1915,  for  the  improvement  of  high- 
ways in  the  following  counties  and  also  for  the  following  re- 
pair contracts: 

Broome  (approx.  3.15);  Chenango  (2  highways  7.78;  4.02); 
Jefferson  (2  highways  2.86;  2.40);  Lewis  (3  highways  2.00; 
8.82;  1.27);  Montgomery  (approx.  length  7.10);  St.  Lawrence 
(approx.  length  5.50);  Schoharie  (approx.  length  4.79);  Schuy- 
ler (two  highways  6.03;  1.11);  Steuben  (3  highways  9.09,  3.42, 
7.31);  Sullivan  (approx.  length  0.72);  Tompkins  (approx. 
3.04);  Westchester  (approx.  length  4.32);  Wyoming  (2  high- 
ways 1.53;  6.99);  Delaware,  1  contract  (resurfacing);  Ontario, 
1  contract  (resurfacing);  Suffolk,  1  contract  (resurfacing). 

Sealed  proposals  will  also  be  received  by  the  undersigned 
at  their  office,  No.  55  Lancaster  Streeet,  Albany,  N.  Y.,  at  1 
o'clock  p.m.  on  Thursday,  July  15th,  1915,  for  the  construction 
and  repair  of  highways  in  the  following  counties: 

Broome,  1  highway  (approx.  length  0.91);  1  contract  (re- 
surfacing); Cattaraugus  (approx.  length  0.93);  Chautauqua,  4 
highways  (1.51;  0.77;  3.55;  0.93);  Cortland  (approx.  length 
0.23);  Erie,  2  highways  (0.34;  0.59);  Fulton  (approx.  length 
2.12);  Monroe,  1  highway  (approx.  length  1.53);  3  contracts 
(resurfacing);  Montgomery  (approx.  length  3.81);  Nassau 
(approx.  length  1.57);  Onondaga  (approx.  length  0.27);  On- 
tario (approx.  length  1.38);  Otsego,  2  highways  (12.66;  2.52); 
Rockland  (approx.  length  2.95);  Suffolk  (approx.  length  3.25); 
Ulster  (approx.  length  2.97);  Warren  (approx.  length  5.13); 
Steuben  County  (1  highway,  approx.  length  1.72  miles). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  offices  of  the  Division  Engineers 
In  whose  divisions  the  roads  are  to  be  constructed  or  repaired. 
The  addresses  of  the  Division  Engineers  and  the  counties  in 
which  they  are  in  charge  will  be  furnished  on  request. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

EDWIN  DUFFEY,  Commissioner. 
IRVING  J.  MORRIS,  Secretary. 


Bids  received  until  Aug-,  3,  1915. 


Sewerage  Construction 


Paducah,  Ky,   June   28th,  1915. 

Sealed  proposals,  endorsed  "Proposals  for  Outfall  Sewer, 
District  No.  3,  Contract  No.  1,"  will  be  received  by  the  Com- 
missioner of  Public  Works,  of  the  City  of  Paducah,  at  his 
office  in  the  City  Hall,  until  10  A.M.,  Standard  time,  on  Tues- 
day, August  3rd,  when  they  will  be  publicly  opened. 

The  work  for  which  tenders  are  invited  consists  of  com- 
pletely constructing  about  1650  feet  of  10'  by  12'  horse-shoe 
conduit  of  reinforced  concrete,  or  of  brick,  or  of  both 
materials. 

Copies  of  information  for  bidders,  proposal  forms,  con- 
tracts, specifications  and  contract  drawings  are  on  file  in  the 
office  of  the  Commissioner  of  Public  Works,  and  may  be 
obtained  upon  deposit  of  Ten  Dollars  ($10.00),  which  sum  so 
deposited  will  be  refunded  if  said  documents  are  returned 
within  ten  days  following  the  opening  of  bids.  Each  bid 
must  be  accompanied  by  a  certified  check  for  Two  thousand 
dollars  ($2,000.00). 

The  Commissioner  of  Public  Works  reserves  the  right  to 
reject  any  or  all  proposals  and  to  waive  informalities. 

Payments  will  be  monthly  to  the  extent  of  85%  of  the 
estimate  of  work  accomplished,  including  an  allowance  for 
a  reasonable  stock  of  material  on  the  work. 

L.    A.  WASHINGTON, 
Commissioner  of  Public  Works. 


July  15,  1915 
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★Denotes  work  advertised  in  ENGINEERING  NEWS. 

+Denotes  contract  awarded.    The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 


An  Important  Inquiry — The  Public  Service  Commission, 
purchasing  for  the  city  of  New  York,  will  place  the  largest 
order  for  ties,  ballast  and  rails  and  other  track  accessories 
for  the  new  subway  and  elevated  lines  of  the  Dual  System, 
that  has  ever  been  given  by  an  American  municipality.  An 
idea  of  the  magnitude,  of  these  contracts  is  obtained  by  the 
fact  that  the  orders  cover  about  35,000  tons  of  100-lb.  open 
hearth  rail;  about  3000  tons  of  rolled  manganese  rail;  over 
1,000,000  tie  plates;  about  356,000  cu.yd.  of  broken  stone  bal- 
last, and  30,000,000  ft.  of  ties  and  timber. 

Besides  the  saving  in  cost  to  the  city  by  placing  the  orders 
at  the  prevailing  low  prices,  it  is  expected  that  considerable 
saving  will  be  made  in  the  handling  of  the  material,  in  that 
the  supply  contractor  is  required  to  deliver  the  material  di- 
rectly to  the  contractors  who  will  lay  the  track,  thus  elimi- 
nating any  necessity  for  a  city  store  yard. 

The  Commission  is  already  advertising  the  contract  for 
open  hearth  rail,  bids  for  which  will  be  opened  July  16,  and 
it  is  expected  that  advertisements  will  be  ordered  for  bids  to 
be  opened  by  the  end  of  July  for  the  supply  of  the  balance  of 
the  track  materials. 

The  new  materials  are  needed  for  the  track-laying  on  all 
lines  of  the  Dual  System  except  the  Fourth  Ave,  subway  in 
Brooklyn  and  the  Center  St.  Loop  subway  in  Manhattan, 
which  have  been  already  equipped  and  the  New  Utrecht  Ave. 
elevated  line  in  Brooklyn  for  which  the  materials  have  been 
ordered.  On  the  new  lines  of  this  system,  to  be  owned  by 
the  city,  there  will  be  approximately  260  miles  of  single  track 
railroad.  In  the  Fourth  Ave.  subway  and  the  Center  St.  Loop 
there  are  approximately  30  miles  of  single  track,  and  as  these 
tracks  have  already  been  laid  there  remains  to  be  equipped 
about  230  miles  upon  other  lines. 

RAILWAYS — STEAM  AND  ELECTRIC 

New  York — New  York  State  Ry. — This  company  plans  to 
expend  $200,000  for  trackage  improvements  in  Syracuse.  B. 
E.  Tilton,  Syracuse,  is  Gen.  Mgr. 

Maryland — Cumberland  Valley  R.R. — According  to  press 
reports,  this  company  plans  to  make  extensive  improvements, 
to  include  yards,  at  Hagerstown,  Md.  J.  H.  Tonge,  Chambers- 
burg,  Penn.,  is  Supt. 

Virginia — Patrick  Hogan,  High  Knobs,  Va.,  is  interested 
in  the  construction  of  a  railway  from  Norton  to  High  Knobs, 
about  five  miles. 

Virginia — Lynchburg  Traction  &  Light  Co. — Plans  are  be- 
ing prepared  by  this  company  to  double-track  its  line  on 
Main  St.,  Lynchburg.  J.  W.  Hancock,  Lynchburg,  is  Gen. 
Mgr.  and  Pur.  Agt. 

West  Virginia — Cherry  River  Southern  Ry. — This  company 
is  securing  the  right-of-way  and  is  making  preliminary  ar- 
rangements for  the  construction  of  its  proposed  railway  from 
Curtin  to  Bays,  W.  Va.,  about  42  miles.  E.  H.  Venable,  Charles- 
ton, W.  Va.,  is  Ch.  Engr.    Noted  Oct.  29. 

West  Virginia — Weston  &  Glenville  Electric  Ry. — Surveys 
are  being  made  by  this  company  for  the  construction  of  its 
proposed  railway  from  Weston  to  Glenville.  Lloyd  Rinehart, 
Weston,  is  interested.    Noted  Oct.  22. 

North  Carolina — The  Graham  Lumber  Co.  is  haying  surveys 
made  for  the  construction  of  a  railway  from  Murphy,  N.  C, 
to  the  timber  lands  of  the  company.  W.  C.  Sandblin,  Andrews, 
N.  C,  is  Engr. 

+North  Carolina — Linville  River  Ry. — This  company  has 
awarded  a  contract  to  W.  S.  WHITING,  Elizabethton,  Tenn., 
for  the  construction  of  a  railway  from  Montezuma  to  Fascoe, 
N.  C,  about  12  miles. 

Georgia — East  Georgia  Ry. — This  company  has  been  grant- 
ed a  charter  to  construct  an  interurban  railway  from  Glen- 
ville to  Adabelle,  about  30  miles,  with  a  branch  from  Hagan 
to  Claxton.  H.  P.  Talmage,  C.  J.  Baldwin  and  E.  Leffler  are 
among  the  incorporators.    Noted  Apr.  S. 

Florida — Orlando  Interurban  Traction  Co. — According  to 
press  reports  this  company  has  abandoned  the  project  to  con- 
struct an  electric  railway  to  connect  Orlando,  Kissimmee  and 
Sanford.    Noted  Apr.  17,  1913. 

Florida — The  Southern  Investment  Co.  contemplates  the 
construction  of  a  railway  from  Placidx  to  Venice,  Fla.,  about 
22  miles.    Langbourne  M.  Williams,  Richmond,  Va.,  is  Pres. 

Alabama — Lauderdale  Power  Co. — This  company  has  been 
incorporated  to  construct  an  electric  railway  from  Florence 
to  Huntsville,  Ala.,  about  75  miles.  Alan  Jemmison,  Birming- 
ham, is  Pres.    Noted  Mar.  25. 

Louisiana — The  Cady  Lumber  Co.,  McNary,  La.,  is  having 
surveys  made  for  the  construction  of  a  railway  to  connect 
with  the  Texas  &  Pacific  and  the  Rock  Island  lines  at  La- 
mourie,  La. 

Tennessee — Knoxville  Ry.  &  Light  Co. — Plans  are  being 
considered  by  this  company  to  reconstruct  its  line  on  Cum- 
berland Ave.,  from  Ninth  St.  to  the  city  limits  of  Knoxville. 
T.  C.  Kelly,  Knoxville,  is  Supt.  Ry. 

+Tennessee — Tennessee  Ry. — A  contract  has  been  awarded 
by  this  company  to  J.  C.  RODES  &  CO.,  Franklin,  for  the  ex- 
tension of  its  line  toward  Petros,  Tenn.,  about  11  miles. 

♦Kentucky — Louisville  &  Nashville  R.R. — This  company 
has  awarded  a  contract  to  GRANT  MASON,  Pineville,  Ky.,  for 
the  extension  of  its  Martins  Fork  to  Grays  Branch. 

Ohio — Dennis  Dwyer,  Dayton,  is  interested  in  the  con- 
struction of  an  electric  railway  from  Dayton  to  St.  Marys. 


Indiana — Evansville  &  New  Harmony  Traction  Co. — This 
company  has  arranged  with  the  M.  A.  Peoples  Co.,  Chicago, 
111.,  for  financing  and  constructing  its  proposed  electric  rail- 
way from  Evansville  to  New  Harmony,  Ind.,  about  30  miles. 

C.  J.  Seibert,  Evansville,  is  Gen.  Mgr.    Noted  Dec.  3. 
Illinois — Lincoln  Ry.  &  Light  Co. — Plans  are  being  consid- 
ered by  this  company  for  the  reconstruction  of  its  line  on 
Union  St.  from  Broadway  to  Tremont  St.    A.  R.  Thomas,  Lin- 
coln, is  Mgr.,  Pur.  Agt.  and  Supt. 

Kansas — Hutchinson  Interurban  Ry. — The  City  Council  of 
Hutchinson  has  granted  a  franchise  to  this  company  to  ex- 
tend its  line  on  Second  St.  from  Main  St.  to  a  point  east  of 
Walnut  St.  James  E.  Humbert,  Hutchinson,  is  Gen.  Mgr.  and 
Pur.  Agt.    Noted  July  1. 

Kansas — Newton,  Kansas  &  Nebraska  Ry. — This  company 
has  been  granted  permission  by  the  Kansas  Public  Utilities 
Commission  to  issue  stock  for  the  construction  of  its  pro- 
posed railway  from  Newton  through  Harvey,  McPherson, 
Dickinson,  Saline,  Clay  and  Washington  Counties,  about  142 
miles. 

Missouri — United  Rys. — Plans  are  being  prepared  by  the 
company  for  the  reconstruction  of  its  line  on  Olive  St.  from 
14th  St.  to  Boyle  Ave.,  St.  Louis.  Robert  McCulloch,  St.  Louis, 
is  Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Arkansas — According  to  press  reports,  A.  V.  Alexander, 
317  West  Second  St.,  Little  Rock,  is  interested  in  the  con- 
struction of  a  railway  from  Yellville,  Ark.,  to  the  Rush  Creek 
mining  district,  about  14  miles. 

Arkansas — Cache  Valley  R.R. — A  movement  has  been 
started  by  the  Chamber  of  Commerce  of  Paragould,  Ark.,  to 
purchase  this  company's  line,  running  from  Sedgwick  to  Light, 
Ark.,  and  to  extend  it  to  Paragould. 

Arkansas — Cotton  Plant  &  Southwestern  R.R.- — Plans  are 
being  considered  by  this  company  for  the  construction  of  a 
railway  from  Cotton  Plant  to  Kramer,  about  25  miles.  E.  C. 
Nelson  and  W.  R.  Satterfleld,  Helena,  Ark.,  are  interested. 

Arkansas — Hoxie  Electric  Ry. — This  company  is  preparing 
plans  to  revive  the  project  to  construct  an  electric  railway 
from  Hoxie  to  Calico  Rock,  Ark.  J.  W.  Myers,  Calico  Rock,  is 
interested.    Noted  Mar.  4. 

Arkansas — Intercity  Terminal  Ry. — This  company  has  been 
incorporated  to  construct  an  electric  railway  from  Little 
Rock  to  Argenta,  Ark.  C.  C.  Kavanaugh  is  Pres.,  E.  W.  Jack- 
son, Vice-Pres.,  and  F.  J.  Schmutz,  Secy. 

♦Arkansas— Ozarks  Ry.— The  BLODGETT  CONSTRUCTION 
CO.,  Kansas  City,  Mo.,  has  been  awarded  the  contract  by  this 
compan.y  for  the  construction  of  its  railway  from  Mountain 
Home  to  Rothville' townsite,  about  15  miles. 

Texas — Brownsville  St.  Ry. — Plans  are  being  considered  by 
this  company  for  the  extension  of  its  line  in  Brownsville  to 
a  connection  with  the  Rio  Grande  R.R.  It  is  reported  that 
the  Rio  Grande  R.R.,  which  runs  from  Brownsville  to  Point 
Isabel,  about  22  miles,  will  be  rehabilitated  and  equipped  for 
electric  transit. 

Texas — Corpus  Christi  Ry.  &  Light  Co. — This  company 
proposes  to  extend  its  lines  over  a  distance  of  four  miles. 

D.  R.  Locher  is  Gen.  Mgr. 

Texas — Corpus  Christi-Ward  Island  Interurban  Ry. — This 
company  has  started  preliminary  arrangements  for  the  con- 
struction of  its  proposed  electric  railway  from  Corpus  Christi 
to  Ward  Island,  about  seven  miles.  J.  H.  Caswell,  San  Diego, 
Tex.,  is  interested. 

+Texas — Oklahoma  &  Texas  Southern  Ry. — This  company 
has  awarded  a  contract  to  WARD  &  LEE,  Floresville,  Tex., 
for  the  construction  of  part  of  its  proposed  railway  which 
will  connect  Denton  and  Buckburnette,  Tex.,  and  Ft.  Smith, 
Ark.,  about  450  miles.  W.  R.  Heagler,  Potosi,  Mo.,  is  Ch. 
Engr.    Noted  June  10. 

Oklahoma — Oklahoma  Ry. — This  company  plans  to  recon- 
struct its  line  on  Broadway  and  on  East  Fourth  St.,  Okla- 
homa. George  W.  Knox,  Oklahoma,  is  Vice-Pres.  and  Gen. 
Mgr. 

California — The  City  Council  of  Los  Angeles  has  author- 
ized the  Board  of  Public  Works  to  advertise  for  bids  on  a 
street  railway  franchise  on  South  Park  Ave. 

LIGHT,  HEAT  AND  POWER 

Belleville,  N.  J. — The  Sleeth  Mfg.  Co.,  manufacturer  of  wire 
specialties,  will  build  a  new  boiler  house  at  its  plant  on  Cort- 
landt  St.,  Belleville. 

+Newark,  N.  J. — The  Board  of  Education  has  awarded  the 
contract  for  a  heating  plant  in  the  new  school  on  Oliver  St. 
to  JAMES  F.  KELLY,  126  South  14th  St.,  Newark,  at  $20,466. 

Spray,  N.  C. — The  Thread  Mills  Co.  is  having  plans  pre- 
pared for  the  construction  of  a  3000-hp.  electric  power  plant 
in  Spray.  F.  P.  Sheldon  &  Son,  Industrial  Trust  Bldg.,  Provi- 
dence, R.  I.,  is  Arch,  and  Engr. 

Wake  Forest,  N.  C. — An  election  will  be  held  July  27  for 
the  purpose  of  voting  for  a  bond  issue  of  $10,000,  the  proceeds 
of  which  will  be  used  for  the  improvement  and  extension  of 
the  municipal  electric-lighting  system.  J.  L.  Bullard  is  Supt. 
of  the  plant. 

Orangeburg,  S.  C. — At  an  election  held  June  29  the  citizens 
voted  in  favor  of  issuing  $15,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  municipal 
electric-light  plant.    Noted  June  17. 
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Clarksdale,  Miss. — It  is  reported  that  the  city  has  voted  to 
issue  $150,000  in  bonds,  a  part  of  which  will  be  used  for  the 
enlargement  of  the  municipal  electric-light  plant.  W.  B. 
Perkins  is  Chn.  of  the  Light  Com. 

Danville,  Ky. — The  Danville  Electric  Light  &  Power  Co. 
plans  an  expenditure  of  $20,000  for  the  improvement  of  its 
plant 

Henderson,  Ky. — The  Henderson  Traction  Co.  is  consider- 
ing the  improvement  of  its  power  plant. 

Ashtabula,  Ohio — Bids  will  be  received  until  July  29  by 
Charles  E.  Peck,  Clk.,  Bd.  of  Education,  for  the  construction 
of  a  central  heating  plant  for  several  school  buildings. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  23,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  removal  of  three  boilers  from  the  old  Court 
House,  Main  and  Sycamore  St.,  Cincinnati,  and  installing  the 
same  in  the  Hamilton  County  Infirmary,  Carthage,  Cincinnati. 
Fred  E.  Wesselman  is  Pres.  of  the  Bd. 

Cleveland,  Ohio — Bids  will  be  received  by  the  Commis- 
sioner of  Purchases  and  SuDplies,  Room  511,  City  Hall,  until 
noon,  July  23,  for  furnishing  fiber  conduit  for  the  municipal 
electric  light  department. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  1 
p.m.,  Aug.  2,  by  the  Clerk  of  the  Board  of  Education,  Rock- 
well Ave.  and  East  Sixth  St.,  for  new  boiler  and  new  steam 
fitting  in  the  East  Technical  High  School,  Scovill  Ave.  and 
East  55th  St.    Frank  G.  Hogen  is  Dir.  of  Schools. 

Troy,  Ohio — The  County  Commissioners  have  approved  the 
plans  of  C.  F.  Bowdle,  Piqua,  for  the  construction  of  an  addi- 
tion to  the  power  plant  at  the  courthouse.  The  estimated  cost 
is  $10,000. 

Wellsville,  Ohio — Bids  will  be  received  by  J.  F.  McQueen, 
City  Audr.,  until  Aug.  7  for  the  purchase  of  $60,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of  a 
municipal  electric-light  plant.    Noted  June  24. 

+Batesville,  Ind. —  (Official) — See  item  under  "Water  Supply 
— Irrigation." 

Greencastle,  Ind. — Bids  will  be  received  until  2  p.m.,  July 
21,  by  C.  E.  Talkington,  Supt.,  Greencastle,  for  two  engines, 
two  250-hp.  boilers,  two  generators  and  accessories  for  the 
power  plant  at  the  State  Farm. 

North  Vernon,  Ind. — The  city  plans  to  install  an  additional 
engine  and  generator  and  to  remodel  the  municipal  electric- 
light  plant  at  a  cost  of  about  $15,000.    A.  B.  Berkshire  is  Supt. 

Springfield,  111. — Bids  will  be  received  until  July  26  by 
Frank  D.  Whipp,  State  Fiscal  Supvr.,  for  the  construction  of 
power  houses  at  the  State  Hospitals  at  Dunning  and  Elgin. 
James  B.  Dibelka,  130  North  Fifth  Ave.,  Chicago,  is  State  Arch. 

Lakefield,  Minn. — Bids  will  be  received  until  July  31  by  the 
Village  Recorder  for  the  construction  of  an  addition  to  the 
building  of  the  municipal  electric-light  plant,  and  installing 
new  equipment,  including  125-hp.  boiler,  concrete  chimney, 
generator,  switchboard,  etc.  Earle  D.  Jackson,  Capital  Bank 
Bldg.,  St.  Paul,  is  Consult.  Engr.    Noted  July  1. 

St.  Paul,  Minn. — Plans  are  being  prepared  by  Charles  L. 
Pillsbury,  Minneapolis,  for  the  construction  of  a  power  plant 
at  St.  Joseph's  Hospital.    The  estimated  cost  is  $50,000. 

Warren,  Minn. — Bids  will  be  received  until  July  22  by  G. 
O.  Gross,  City  Recdr.,  for  the  construction  of  an  addition  to 
the  municipal  power  house  and  installing  some  new  equip- 
ment, including  generator,  switchboard,  etc.  Earle  D.  Jack- 
son, St.  Paul,  is  Consult.  Engr.    Noted  July  1. 

Canton,  Kan. — Press  reports  state  that  work  will  soon  be 
started  on  the  construction  of  a  power  house  and  electric- 
light  plant. 

Larned,  Kan. — Bids  will  be  received  until  July  19  by  the 
City  Council  for  the  construction  of  an  electric-light  plant. 
Worley  &  Black,  301  Reliance  Bldg.,  Kansas  City,  Mo.,  is  Engr. 

Robinson,  Kan. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $10,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  power  plant 
and  the  installation  of  an  electric-lighting  system. 

+Dakota,  Neb. — It  is  reported  that  a  contract  for  the  con- 
struction of  a  municipal  electric-light  plant  has  been  awarded 
to  the  JOHNSTON  ELECTRIC  CO.,  1207  Harney  St.,  Omaha. 
H.  J.  Ryan,  Sioux  City,  Iowa,  is  Engr.-in-Charge. 

Fullerton,  Neb. — A  bond  issue  of  $2S,000  has  been  voted, 
the  proceeds  of  which  will  be  used  for  the  installation  of  a 
municipal  electric-light  plant. 

Lincoln,  Neb. — Bids  will  be  received  by  L.  Mathews,  Secy., 
Bd.  of  Comrs.,  State  Institutions,  until  1:30  p.m.,  July  21,  for 
the  construction  of  an  addition  to  the  power  plant  at  the 
State  Penitentiary  and  Hospital  for  Insane. 

Minot,  N.  D. — The  Consumers  Power  Co.  plans  an  expendi- 
ture of  about  $75,000  for  the  construction  of  an  addition  and 
alterations  to  the  power  house.  It  will  also  install  additional 
boilers,  engines  and  other  machinery. 

Cassville,  Mo. — Press  reports  state  that  the  Cassville  Mill 
&  Power  Co.  is  considering  the  construction  of  a  power  house. 

Drexel,  Mo. — The  City  Council  plans  to  install  a  municipal 
electric-light  plant  to  cost  about  $10,000. 

Pleasant  Hill,  Mo. — It  is  reported  that  the  Rawls  Electric 
Light  &  Power  Co.,  successor  to  the  Reader  Co.,  plans  the  re- 
construction of  the  light  plant.    The  estimated  cost  is  $10,000. 

St.  Joseph,  Mo. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $75,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  improvement  of  the  electric-light  plant. 

Brownwood,  Tex. — The  Central  Texas  Gas  Co.,  recently 
organized  with  a  capital  stock  of  $150,000,  will  install  natural- 
gas  systems  in  a  number  of  towns  in  the  vicinity  of  Brown- 
wood.    The  gas  will  be  obtained  from  the  Bangs  field. 


Bixby,  Okla. — The  City  Council  has  decided  to  call  an 
election  to  vote  on  the  question  of  issuing  $4000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
municipal  electric-light  plant. 

Coeur  d'Alene,  Idaho — The  City  Council  has  authorized  the 
Light  Committee  to  ask  the  Public  Utilities  Commission  for 
permission  to  build  and  operate  a  municipal  electric-light 
plant. 

Wallace,  Idaho — John  H.  Wourms  and  associates  have  been 
granted  a  franchise  for  the  installation  of  a  gas  plant  in 
Wallace. 

Tacoma,  Wash. — Press  reports  state  that  the  Tacoma 
Smelting  &  Refining  Co.  will  construct  a  new  power  house 
W.  R.  Rust  is  Pres. 

Orillia,  Ont. — The  Orillia  Water,  Power  &  Light  Commis- 
sion is  having  plans  prepared  for  the  installation  of  an  elec- 
tric power  system.    C.  E.  Grant  is  Clk, 

BRIDGES 

Manchester,  N.  H. — The  city  contemplates  the  construction 

of  a  reinforced-concrete  bridge  at  Elm  St. 

Winnisquam,  N.  H. — Storrs  &  Storrs,  Concord,  is  preparing 
plans  for  the  construction  of  a  450-ft.  steel  bridge  with  a 
concrete  slab  floor  over  the  outlet  of  Lake  Winnisquam.  The 
estimated  cost  is  $40,000. 

+  Springfield,  Mass. —  (Official) — The  general  contract  for 
the  construction  of  the  Plainfield  St.  Bridge  over  the  tracks 
of  the  Boston  &  Maine  R.R.  has  been  awarded  to  the  JOBSON- 
GIFFORD  CO.,  30  East  42d  St.,  New  York,  N.  Y.,  at  $25,950. 
The  contract  for  furnishing  the  structural  steel  has  been 
awarded  to  the  AMERICAN  BRIDGE  CO.,  120  Franklin  St 
Boston,  at   $12,450.     Noted  June  24. 

Kingston,  N.  Y. — The  construction  of  a  viaduct  in  Kingston 
is  contemplated.  The  estimated  cost  is  $97,489,  to  be  borne 
by  the  city,  the  Ontario  &  Western  and  the  Ulster  &  Delaware 
railroads  and  the  state. 

LaSalle,  N.  Y. — The  Village  Board  contemplates  the  con- 
struction of  a  viaduct  over  the  railroad  tracks  at  Hamilton 
Ave.    The  estimated  cost  is  $15,000. 

Utica,  N.  Y. — Charles  Kiehm,  Consult.  Engr.,  Utica,  has 
been  engaged  to  prepare  plans  for  a  bridge  across  the  Mohawk 
River  between  Utica  and  Deerfield  at  North  Genesee  St. 
The  estimated  cost  is  $75,000.    Noted  July  1. 

iHIataivan,  N.  J. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  4,  by  the  Board  of  Chosen  Freeholders  of  Mon- 
mouth County,  Court  House,  Freehold,  for  the  construction 
of  a  Strauss  trunnion  bascule  bridge  over  Matawan  Creek,  on 
the  South  Amboy-Keyport  Rd.  George  D.  Cooper,  60  Broad  St., 
Red  Bank,  is  County  Engr.  Charles  E.  Close,  41  Main  St., 
Matawan,  is  Clk.  Bd.  of  Freeholders.  Noted  May  13  and  July 
8  under  Keyport,  N.  J. 

West  Milton,  Penn. — Press  reports  state  that  the  Phila- 
delphia &  Reading  Ry.  will  build  a  new  bridge  at  West  Milton 
to  replace  the  present  structure.  A  new  site  will  probably 
be  chosen  in  order  to  eliminate  a  dangerous  curve  at  this 
point.  The  estimated  cost  of  the  bridge  is  $150,000.  S.  T. 
Wagner,  Philadelphia,  is  Ch.  Engr. 

Wilkes-Barre,  Penn. — The  Luzerne  County  Court  has  ap- 
proved the  plans  for  the  construction  of  the  proposed  bridge 
over  the  Susquehanna  River  at  West  Market  St.  The  esti- 
mated cost  is  $500,000. 

York,  Penn. — Bids  will  be  received  until  July  19  by  F.  S. 
Bartenschlager,  Controller  of  York  County,  for  the  construc- 
tion of  an  SO-ft.  steel  bridge  over  Bad  Run  in  Washington 
Township,  and  for  a  40-ft.  reinforced-concrete  arch,  with  par- 
apet and  wing  walls,  over  Cabin  Creek  near  East  Prospect. 

Baltimore,  Md. — The  lowest  bid  received  by  the  State  Roads 
Commission  for  resurfacing  the  approaches  to  the  Dover 
Bridge,  Talbot  and  Caroline  Counties,  was  that  of  Austin 
Bennett  &  Co.,  Baltimore,  at  $9212  for  concrete,  and  $8708 
for  macadam. 

Rocky  Mount,  Va. —  (Official) — Bids  will  be  received  until 
noon,  July  23,  by  the  Clerk  of  the  Circuit  Court  of  Franklin 
County  for  the  construction  of  a  110-ft.  bridge  over  Maggoty 
Creek,  about  four  miles  from  Wirtz.  G.  P.  Coleman,  Rich- 
mond, is  State  Highway  Corar. 

+ Grafton,  W.  Va. — The  Commissioners  of  Taylor  County 
have  awarded  the  contract  for  the  construction  of  a  new 
bridge  over  the  Tygarts  Valley  River  to  the  LUTEN  BRIDGE 
CO.,  Clarksburg,  at  $50,600.  It  will  be  a  six-span  reinforced- 
concrete  structure  560  ft.  long. 

Rainelle,  W.  Va. —  (Official) — All  bids  received  July  6  by  the 
Greenbrier  County  Court,  Lewisburg-,  for  the  construction  of 
three  steel  or  reinforced-concrete  bridges  near  Rainelle  were 
rejected.  The  Commissioners  have  placed  an  engineer  in 
charge  and  will  build  the  bridges  themselves.  John  S.  Craw- 
ford is  Clk.    Noted  June  24. 

+Asheville,  N.  C. — The  Board  of  Commissioners  of  Bun- 
combe Countv  has  awarded  the  contract  for  the  construction 
of  three  bridges  to  the  ROANOKE  BRIDGE  &  IRON  CO., 
Roanoke,  Va.,  at  $4030,  and  a  contract  for  three  bridges  to 
the  NASHVILLE  BRIDGE  CO.,  Nashville,  Tenn.,  at  $4865. 

Athens,  Ga. — It  is  reported  that  the  Commissioners  of 
Clarke  County  are  considering  the  reconstruction  of  the 
Princeton  Bridge  by  placing  a  new  steel  superstructure  on  the 
present  foundations.     The  estimated  cost  is  $4000. 

Miami,  Fin. — It  is  reported  that  an  election  will  be  held 
Aug.  19  to  vote  for  an  issue  of  $150,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  two  bridges 
across  the  Miami  River.  Estimated  cost,  $75,000  each.  B.  H. 
Klyce  is  Engr. 

Pineville,  Ky. — Bids  will  be  received  by  the  County  Com- 
missioners until  July  17  for  the  construction  of  a  bridge  over 
the  Cumberland  River,  consisting  of  two  150-ft.  spans  and 
one  50-ft.  span. 

Meridian,  Miss. — The  City  Council  contemplates  an  ex- 
penditure of  $15,000  for  the  construction  of  a  concrete  bridge. 
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Ashland,  Ohio — Bids  will  be  received  by  B.  Welty,  Clk.,  Bd. 
of  County  Comrs.,  until  noon,  Aug-.  6,  for  constructing  and 
repairing  seven  bridges  in  various  townships. 

+Bueyrus,  Ohio — The  Board  of  Commissioners  of  Crawford 
Countv  has  awarded  contracts  for  the  construction  of  the 
Marv  St.  Bridge,  Bucyrus,  to  MARTIN  TEYNOR  at  $4900  for 
the  substructure,  and  to  the  ELKHART  BRIDGE  &  IRON  CO. 
at  $1498  for  the  superstructure.  Contracts  for  the  Parcher 
Bridge  over  the  Sandusky  River  in  Dallas  Township  were 
awarded  to  BRADY,  O'CONNELL  &  MALLOY,  Marion,  at  $8  544 
for  substructure  and  fill,  and  to  the  ELKHART  BRIDGE  & 
IRON  CO.,  at  $5658   for  the  superstructure.     Noted  May  27. 

Carrollton,  Ohio — Bids  will  be  received  until  Aug.  2  by  the 
Board  of  Commissioners  of  Carroll  County  for  rebuilding  the 
bridge  over  Big  Sandy  Creek,  west  of  Magnolia,  Rose  Town- 
ship.   S.  G.  Shotwell  is  Pres. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  30,  by  the  Board  of  Commissioners  of  Franklin 
County  for  the  following  bridge  work:  Building  approaches 
to  the  Schrock  Bridge  over  Alum  Creek  on  the  Schrock  Rd., 
Blendon  Township;  removing  and  reerecting  the  Third  Ave. 
Bridge  over  the  Olentangy  River  on  the  Eberly  Rd.  over  Alum 
Creek,  Truro  and  Madison  Townships;  construction  of  the  sub- 
structure, superstructure  and  roadway  of  the  Eberly  Bridge 
over  Alum  Creek,  Truro  and  Madison  Townships.  John  Scott 
is  Clk.  of  Comrs. 

Dayton,  Ohio — Plans  are  being  prepared  by  the  City 
Commissioners  for  the  construction  of  new  bridges  at  Keowee, 
Fifth  and  Webster  St.,  to  replace  those  washed  away  by  the 
floods  of  1913.  The  estimated  cost  is  $70,000,  $125,000  and 
$100,000  respectively.    E.  C.  Cummin  is  City  Engr. 

Lebanon,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m.,  Aug.  2,  by  the  Board  of  Commissioners  of  Warren  County 
for  the  construction  of  creosoted  plank  and  block  floors  on 
two  bridges,  one  over  Clear  Creek  on  the  Union  Rd.,  Franklin 
Township,  and  the  other  over  the  Little  Miami  River  in  the 
Village  of  South  Lebanon,  Union  and  Hamilton  Townships. 
John  M.  Mulford  is  County  Audr.  and  Clk.  of  Comrs. 

Marietta,  Ohio — Bids  will  be  received  until  July  20  by  the 
Board  of  Commissioners  of  Washington  County  for  the  con- 
struction of  tfte  Forshey  Bridge  on  Fleming  Rd.,  Adams  Town- 
ship, and  the  Weir  Bridge  in  Decatur  Township.  W.  B. 
Alexander  is  County  Audr. 

Newark,  Ohio — Bids  will  be  received  until  July  24  by  the 
Board  of  Commissioners  of  Licking  County  for  the  construc- 
tion of  a  bridge  over  Dry  Creek  in  Newton  Township  on  the 
Newark-Mt.  Vernon  Rd.  The  work  will  include  extending 
and  repairing  the  present  wings  and  abutments,  104-ft.  steel 
superstructure  with  18-ft.  roadway,  paved  with  reinforced 
concrete.    J.  W.  Hursey  is  County  Audr. 

Portsmouth,  Ohio — W.  F.  Nugent,  Louisville,  at  $119,946, 
submitted  the  lowest  bid  for  the  construction  of  the  Lawson 
Run  Viaduct  over  the  tracks  of  the  Norfolk  &  Western  Ry. 
Noted  June  24. 

Strasburgv  Ohio — The  Board  of  Commissioners  of  Tus- 
carawas County,  New  Philadelphia,  has  decided  to  replace 
the  present  wooden  bridge  over  Sugar  Creek  near  Strasburg 
with  a  100-ft.  steel  structure.  The  estimated  cost  is  $4500. 
The  present  piers  will  be  used. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  6, 
by  Charles  J.  Sanzenbacher,  Audr.,  Lucas  County  Comrs.,  for 
the  construction  of  three  bridges  and  new  abutments. 

+Bloomington,  Ind. —  (Official) — The  contract  for  the  con- 
struction of  the  Willard  Farr  Steel  bridge  in  Bloomington 
Township  has  been  awarded  to  the  SULLIVAN  BRIDGE  CO., 
Sullivan.    Noted  June  24. 

Indianapolis,  Ind. — The  Board  of  Public  Works  received  bids 
June  28  for  the  construction  of  a  three-arch  reinforced-con- 
crete  bridge  over  Fall  Creek  at  North  Meridian  St..  as  follows: 
Marsch-Clearv-White  Construction  Co.,  Chicago,  111.,  $144,700; 
Dunn-McCarthy  Construction  Co.,  $146,378;  Hickey  Bros.,  St. 
Louis,  Mo.,  $170,239;  Mansfield  Engineering  Co.,  $172,789; 
Hackedorn  Construction  Co.,  $179,819;  A.  J.  Yawger  Co.,  $182,- 
734;  Carmichael-Cryder  Co.,  St.  Louis,  $187,400;  Kuert  Con- 
tracting Co.,  Indianapolis,  $198,700.  B.  J.  Jeup  is  City  Engr. 
Noted  June  17. 

+Lawrenceburg,  Ind. — The  OREGONIA  BRIDGE  CO.,  Leb- 
anon, Ohio,  at  $19,335,  has  been  awarded  the  contract  for 
the  construction  of  a  bridge  over-  the  White  River. 

+Madison,  Ind. — The  Jefferson  County  Commissioners  have 
awarded  the  contract  for  the  construction  of  a  bridge  to  the 
EAST  ST.  LOUIS  BRIDGE  CO.,  East  St.  Louis,  111. 

+Sprins;field,  111. —  (Official) — The  State  Highway  Depart- 
ment has  awarded  the  contract  for  the  construction  of  a 
155-ft.  steel  bridge  in  Bernadotte  Township,  Fulton  County, 
to  the  CENTRAL  STATES  BRIDGE  &  IRON  CO.,  Indianapolis, 
Ind.,  at  $4888.  Other  bidders  were:  Joliet  Bridge  &  Iron  Co., 
$5264;  East  St.  Louis  Bridge  Co.,  $5190;  Porter  McCullough 
Construction  Co.,  $5270;  Decatur  Bridge  Co.,  $4985;  Illinois 
Steel  Bridge  Co.,  $4981.    Noted  June  24. 

Eagle  Point,  Wis. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $21,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  bridge  over  the 
Chippewa  River  at  Cobban. 

♦Milwaukee,  Wis. — FRANK  LUENZMANN,  at  $4711,  has 
been  awarded  the  contract  for  the  construction  of  a  temporary 
bridge  across  the  tracks  of  the  Northwestern  Ry. 

Dubuque,  Iowa — Bids  will  be  received  until  July  20  by  the 
Board  of  Supervisors  of  Dubuque  County  for  the  construction 
of  75  bridges  and  culverts  in  the  county.  W.  B.  Turlay  is 
County  Engr.    John  Inghram  is  County  Audr. 

+Red  Oak,  Iowa — The  Commissioners  of  Montgomery 
County  have  awarded  the  contract  for  the  construction  of 
steel  bridge  with  a  100  ft.  main  span,  two  20-ft.  approaches 
and  a  16-ft.  roadwav  over  Modaway  River,  Grant  Township, 
to  the  RED  OAK  BRIDGE  &  IRON  WORKS. 

+  f  sm n on  Falls,  Minn. — JOHNSON  &  DRAKE,  Minneapolis, 
has  been  awarded  the  contract  for  the  construction  of  a  rein- 
forced-concrete  bridge  consisting  of  three  60-ft.  spans  of  the 


arch  rib  type.  The  WALES,  CAMPBELL  CO.,  Minneapolis, 
was  awarded  the  contract  for  a  bridge  with  two  67-ft.  girder 
spans  estimated  to  cost  $25,000.     Noted  June  10  and  17. 

Sioux  City,  Iowa — It  is  reported  that  the  City  Council  is 
considering  the  construction  of  a  bridge  across  Floyd  River 
at  37th  St. 

+  St.  Paul,  Minn. — The  contract  for  the  construction  of  a 
bridge  on  Wheelock  Parkway  across  the  tracks  of  the  Minne- 
apolis, St.  Paul  &  Sault  Ste.  Marie  Ry.  has  been  awarded  to 
A.  H.  HEINBACH,  at  $6750. 

Hill  City,  Kan. — Bids  will  be  received  until  July  16  by  J.  C. 
Herman,  Clk.  of  Graham  County,  for  replacing  three  bridges 
and  the  construction  of  three  new  ones. 

Minneapolis,  Kan. —  (Official) — Bids  will  be  received  until 
noon,  July  16,  by  the  Commissioners  of  Ottawa  County  for 
the  construction  of  a  90-ft.  steel  bridge  with  concrete  floor 
and  reinforced-concrete  abutments  over  the  west  branch  of 
Pipe  Creek,  Logan  Township,  Ottawa  County. 

Wiehita,  Kan. — It  is  reported  that  the  Commissioners  of 
Sedgwick  County  will  soon  ask  for  bids  for  the  construction 
of  two  reinforced-concrete  bridges,  one  over  the  drainage 
canal  on  21st  St.  to  cost  about  $8000,  and  the  other  over  Jester- 
Creek  in  Valley  Center  Township,  estimated  to  cost  $4500. 

Kearney,  Neb. — It  is  reported  that  the  Commissioners  of 
Buffalo  County  contemplate  the  construction  of  five  bridges. 

Hardin,  Mont. — Bids  will  be  received  until  July  21  by  R.  P. 
Ross,  Clk.  of  Big  Horn  County,  for  the  construction  of  three 
bridges,  one  over  the  Little  Big  Horn  River  on  the  Sarpy  Rd., 
one  over  the  same  stream  near  Wyola,  and  the  third  over  the 
Big  Horn  River,  about  1  y2  miles  northeast  of  Hardin.  Noted 
June  10  and  24. 

+Clinton,  Mo. — The  Commissioners  of  the  Henry  County 
Court  have  awarded  the  contract  for  the  construction  of  a 
150-ft.  bridge  over  the  Grand  River  to  the  CANTON  BRIDGE 
CO. 

Kansas  City,  Mo. — The  City  Council  proposes  to  sell  bonds 
for  $400,000,  the  proceeds  to  be  used  for  the  construction  of 
the  12th  St.  viaduct  approaches. 

Maryville,  Mo. — Press  reports  state  that  plans  are  being 
prepared  for  the  construction  of  four  bridges.  Fred  Yoeman 
is  Clk.  of  Nodaway  County. 

Oak  Grove,  Mo. — Bids  will  soon  be  received  for  the  con- 
struction of  a  concrete  bridge  over  i  creek  on  the  new  Oak 
Grove  Mecklin  Rd.    The  estimated  cost  is  $6000. 

Poplar  Bluff,  Mo. — Bids  will  be  received  until  July  19  by 
John  H.  Greason,  Engr.,  Butler  County  Drainage  Dist.  No.  10, 
Court  House,  Poplar  Bluff,  for  the  construction  of  28  steel 
bridges  in  connection  with  nine  drainage  canals  in  the  district. 
J.  O.  Chambers  is  Clk.  of  Coun':  Court. 

+St.  Louis,  Mo. —  (Official) — The  contract  for  23,000  tons 
of  structural  steel  for  the  Illinois  approach  of  the  Municipal 
Bridge  has  been  awarded  to  the  AMERICAN  BRIDGE  CO. 
Estimated  cost,  $1,035,000.     Noted  July  S. 

♦Portland,  Tex. — It  is  reported  that  W.  T.  MONTGOMERY, 
San  Antonio,  at  $8761,  has  been  awarded  the  contract  for  the 
construction  of  a  concrete  bridge  and  culverts  from  Sap  Depot 
to  the  north  line  of  the  district. 

+L,a  Junta,  Colo. — -(Official) — The  Board  of  Commissioners 
of  Otero  County  Courtnouse  has  awarded  the  contract  for  the 
construction  of  a  bridge  across  Anderson  Arroyo  on  Fifth  St. 
to  the  PUEBLO  BRIDGE  CO.,  Pueblo,  at  $6640.    Noted  June  24. 

+Ribera,  N.  M. — The  contract  for  the  construction  of  a 
14-ft.  steel  bridge  ever  the  Pecos  River  has  been  awarded  to 
the  MISSOURI  VALLEY  BRIDGE  CO.,  Leavenworth,  Kan., 
at  $5500. 

Colville,  Wash. — Bids  will  be  received  until  July  19  by  the 
Commissioners  of  Stevens  County  for  the  construction  of  a 
steel  truss  highway  bridge  near  Kettles  Falls.  The  estimated 
cost  is  $16,000. 

Davenport,  Wash. — It  is  reported  that  Lincoln  County  will 
spend  about  $50,000  in  the  construction  of  new  bridges  this 
year.    Guy  H.  Harvey  is  County  Engr. 

fElma,  Wash. — The  Commissioners  of  Chehalis  County, 
Montesano,  have  awarded  the  contract  for  the  construction 
of  a  255-ft.  steel  bridge  over  the  Chehalis  River  near  Elma 
to  the  COAST  BRIDGE  CO.,  Portland,  Ore.,  at  $11,000.  Other 
bidders  were:  T.  H.  Clingan,  Seattle,  $11,360;  Charles  G. 
Huber,  Seattle,  $12,395;  Portland  Bridge  Co.,  Portland,  Ore., 
$12,483;  Illinois  Steel  Bridge  Co.,  Spokane,  $13,640;  Portland 
Bridge  &  Iron  Co.,  Portland,  Ore.,  $13,990. 

Kettle  Falls,  Wash. — Bids  will  be  received  until  July  19  by 
the  Auditor  of  Stevens  County,  Colville,  for  the  construction 
of  a  steel  truss  bridge  near  Kettle  Falls. 

Seattle,  Wash. — The  lowest  bid  received  by  the  Commis- 
sioners of  King  Countv  for  the  construction  of  the  Stossel 
Bridge  was  that  of  A.  H.  Cox  &  Co.,  309  First  Ave.  S.,  Seattle, 
at  $14,735.  The  bridge  will  be  a  209-ft.  steel  span.  Noted 
June  17. 

Tacoma,  Wash. — It  is  reported  that  bids  will  be  received 
about  July  21  by  Owen  Woods,  Comr.  of  Pub.  Wks.,  for  the 
construction  of  a  wooden  bridge  across  the  gulch  on  34th  St. 
It  will  cost  about  $14,000.    Noted  May  27  and  June  10. 

Portland,  Ore. —  (Official) — Bids  will  be  received  by  A.  L. 
Barbour,  City  Audr.,  until  noon,  July  26,  for  the  construction 
of  a  reinforced-concrete  viaduct  and  approaches  over  the 
Troutdale  Branch  of  the  Oregon-Washington  R.R.  &  Naviga- 
tion Co.    The  estimated  cost  is  $53,000.    Noted  July  1. 

+Burliiinaiiie,  Calif. — Press  reports  state  that  the  City 
Trustees  have  awarded  the  contract  for  the  construction  of 
eight  bridges  to  EATON  &  SMITH,  at  $20,072.    Noted  May  27. 

Marysville,  Calif. — The  Board  of  Supervisors  of  Yuba 
County  have  accepted  plans  for  the  construction  of  three 
bridges  on  the  State  Highway  between  Wheatland  and  Mor- 
rison's Crossing.    The  estimated  cost  is  $15,000. 

Red  Bluff,  Calif. — The  Board  of  Supervisors  of  Tehama 
County  has  rejected  all  bids  received  June  29  for  the  con- 
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struction  of  three  steel  or  concrete  bridges,  a  2200-ft.  bridge 
across  Sand  Slough,  a  450-ft.  bridge  across  Samson  Slough 
and  a  600-ft.  bridge  across  Payne  Creek.  The  work  will  be 
readvertised.    Noted  June  24. 

San  Jose,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Santa  Clara  County  until  11  a.m.,  July  19,  for 
the  construction  of  two  reinf  orced-concrete  bridges  on 
Alviso  Rd. 

+Q,uebec,  Que. — The  City  Council  has  awarded  the  contract 
for  the  construction  of  a  steel  bridge  at  Stadacona  Rd.  to 
the  EASTERN  CANADA  STEEL  &  IRON  CO.,  Montreal,  at 
$116,000.    Noted  Aug.  13. 

WATER  SUPPLY — IRRIGATION 
Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
July  20,  by  the  Commissioner  of  Public  Works,  Room  511 
City  Hall  Annex,  for  laying  water  mains  in  C,  South  Boston, 
Albany,  Bristol,  Endicott,  Federal,  Green,  Haverhill,  Leverett, 
Norway  and  Stillman  St.  Patrick  O'Hearn  is  Act.  Comr.  of 
Pub.  Wks. 

+Boston,  Mass. — The  contract  has  been  awarded  to  the 
DAVIS  FOUNDRY  CO.,  for  furnishing  300  c.-i.  gate  boxes 
for  the  Water  Department. 

Lenox,  Mass. — According  to  press  reports  the  Lenox  Water 
Co.  has  postponed  the  construction  of  a  reservoir.  Noted  Oct. 
8  and  June  24. 

South  Hartley  Falls,  Mass. — The  town  has  been  advised  by 
the  State  Board  of  Health  to  either  secure  a  new  water  supply 
or  filter  its  present  supply. 

■^Hartford,  Conn. —  (Official) — Bids  will  be  received  until 
3  p.m.,  Aug.  2,  by  the  Board  of  Water  Commissioners  for  the 
construction  of  the  Richards  Corner  dam,  compensating  reser- 
voir in  New  Hartford  under  Contract  No.  10.  Caleb  Mills  Sa- 
ville  is  Ch.  Engr. 

Lewiston,  N.  Y. — Bonds  for  $39,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.    Noted  Feb.  25  and  July  1. 

Youngsville,  N.  Y. — Bonds  for  $28,000  have  been  voted  by 
the  citizens,  according  to  press  reports,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system. 

Jersey  City,  IV.  J. — According  to  press  reports  bids  will 
soon  be  received  for  the  construction  of  a  72-in.  steel  pipe 
line  11  miles  long.  Charles  A.  Van  Keuren  is  City  Engr. 
Noted  Feb.  11  and  June  10. 

West  Orange,  IV.  J. — William  B.  Fuller,  Consult.  Engr.,  In  a 
final  report  on  the  water  question  to  the  West  Orange  Town 
Council  recommended  the  purchase  of  the  present  distribut- 
ing system  of  the  West  Orange  Water  Co..  at  an  estimated 
cost  of  $201,625.  Improvements  will  cost  $250,000.  Noted 
Apr.  1. 

Altoona,  Penn. —  (Official) — Bids  are  being  received  by  the 
Allegheny  Water  Co.  for  an  auxiliary  pumping  station  for 
the  water  system.  Chester  &  Fleming,  Pittsburgh,  is  Engr. 
Noted  Nov.  12. 

Gallitzin,  Penn. —  (Official) — Bids  will  be  received  until 
July  24  by  Harry  F.  Conrad,  Borough  Secy.,  for  constructing 
a  storage  reservoir  on  Gum  Tree  Rd.  D.  W.  Dillman,  47 
Altoona  Trust  Bldg.,  Altoona,  is  Engr.  Noted  Jan.  21  and 
Apr.  29. 

Langhorne,  Penn. — Bids  will  be  received  until  July  20  by 
H.  J.  Briggs,  Secy.,  Langhorne  Spring  Water  Co.,  for  con- 
structing a  filtration  plant  with  a  daily  capacity  of  300,000 
gal.  William  H.  Boardman,  426  Walnut  St.,  Philadelphia,  is 
Engr.    Noted  July  8. 

Boonsboro,  Md. — Official) — Plans  have  been  approved  by 
the  State  Department  of  Health  for  the  construction  of  a 
new  water  supply  pipe  line. 

Chestertown,  Md. —  (Official) — Permission  has  been  granted 
by  the  State  Department  of  Health  for  the  issuance  of  $12,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  the  water  system.     Noted  Jan.  7. 

IVew  Windsor,  Md. —  (Official) — The  State  Department  of 
Health  has  approved  plans  for  the  extension  of  the  water 
system. 

Alexandria,  Va. — Extensions  will  be  made  to  the  water 
system.  The  Common  Council  has  authorized  a  loan  of  $50,000, 
part  of  which  will  be  used  for  the  extension. 

Salisbury,  N.  C. — An  election  will  be  held  Aug.  7  to  vote 
on  the  question  of  issuing  $125,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  water  plant 
at  the  north  fork  of  the  Yadkin  River.    Noted  May  6. 

Orangeburg,  S.  C. — Bonds  for  $15,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the 
construction  of  a  water  system.    Noted  Mar.  18  and  June  17. 

Tallapoosa,  Ga. — Bonds  for  $35,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  purchase 
of  the  privatelv  owned  water  system  and  for  its  improvement, 
for  which  $10,000  will  be  spent.    Noted  May  20  and  June  10. 

Oeala,  Fla. — Bonds  for  $155,000  have  been  sold.  The  pro- 
ceeds will  be  used  for  the  improvement  of  the  water  and 
sewer  systems.  Twombly  &  Henney,  55  Liberty  St.,  New 
York,  N.  Y.,  is  Engr.    Noted  Mar.  18  and  June  24. 

St.  Petersburg,  Fla. — An  election  will  be  held  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for  the  extension  of  the  water  system  and  the  sewer 
system  and  for  waterfront  improvements. 

Gretna,  La. — An  election  will  be  held  to  vote  on  the  ques- 
tion of  issuing  bonds  for  $50,000,  the  proceeds  of  which  will 
be    used   for   the    construction    of  a   water   system.  Noted 
June  17. 

+  Marvville,  Tenn. —  (Official) — The  contract  has  been 
awarded  to  R.  E.  OLIVER,  Maryville,  at  $49,356,  for  con- 
structing a  water  system.  W.  A.  McTeer  is  Recdr.  Noted 
Apr.  29  and  July  1. 


Covington,  Ky. — Bids  will  be  received  until  10  a.m.,  July 
29,  by  J.  Mason  Howk,  Comr.  of  Pub.  Property,  for  pipe 
trenching  and  back  filling  for  10,950  ft.  of  24-in.  water  mains. 

Erlanger,  Ky. — Press  reports  state  that  the  Erlanger  Im- 
provement Association  plans  to  extend  the  water  mains  from 
Ft.  Mitchell  to  Erlanger  at  an  estimated  cost  of  $30,000. 

Ashtabula,  Ohio — (Official) — Chester  &  Fleming,  Pittsburgh, 
Penn.,  has  been  retained  by  the  Ashtabula  Water  Supply  Co. 
to  prepare  plans  for  the  construction  of  a  10-in.  pipe  line 
under  the  Ashtabula  River.    Noted  July  1. 

Bedford,  Ohio — Bids  will  be  received  until  July  19  by  H.  T. 
Hubbell,  Village  Clk.,  for  furnishing  and  laying  water  mains 
in  Tarbell  and  Enniss  Ave.,  Jefferson  and  Harriman  St. 

Cambridge,  Ohio — Bids  will  be  received  until  Aug.  5  by 
the  city  for  constructing  a  200,000,000-gal.  reservoir,  a  water 
filtration  plant,  a  new  pumping  engine  and  laying  about  nine 
miles  of  water  mains.  The  W.  J.  Sherman  Co.,  Nasby  Bldg., 
Toledo,  is  Engr.    Noted  Feb.  4. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  22,  by  the  Director  of  Public  Safety  for  laying  wa- 
ter mains  in  connection  with  the  high  pressure  fire  service. 
Edward  P.  Durr  is  Secy. 

Cincinnati,  Ohio — The  city  plans  to  build  tanks  to  conserve 
the  water  supply  and  to  construct  a  20-in.  main  in  Broadway 
and  Reading  Rd.  to  connect  the  high  service  pipes  on  the 
hilltops  with  the  high  pressure  pipes  in  the  bottoms  for  the 
fire  service. 

Cleveland  Heights,  Ohio — ( Warrensville  post  office) — Bids 
will  be  received  until  noon,  Aug.  16,  by  H.  H.  Canfield,  Clk., 
for  constructing  12-in.  c.-i.  water  mains  in  Warrensville 
Center  Rd.  F.  A.  Pease  Engineering  Co.  Marshall  Bldg., 
Cleveland,  is  Engr. 

Columbus,  Ohio — Bids  will  be  received  until  noon,  July  27, 
by  George  A.  Borden,  Dir.  of  Pub.  Service,  for  furnishing  and 
constructing  water  tube  boilers,  steam  and  feed  water  piping, 
grease  extractor  and  mechanical  stokers  for  the  Scioto  River 
pumping  station. 

Linden  Heights,  Ohio — (Official) — At  the  recent  election 
the  citizens  voted  against  the  question  of  issuing  bonds  for 
$20,000  for  the  construction  of  a  water  system.    Noted  June  24. 

+  +  Rittman,  Ohio — (Official) — The  contract  has  been  award- 
ed to  C.  A.  PIERCE,  Rittman,  at  $40,000,  for  constructing  a 
water  system.'   Vance  Hickin  is  City  Clk.    Noted  June  17. 

-r-A-Rittmnn,  Ohio — (Official) — The  contract  has  been  award- 
ed to  the  BESSEMER  GAS  ENGINE  CO.,  Cleveland,  at  $4000, 
for  furnishing  pumping  equipment  for  the  water-works. 
Noted  June  17. 

+Shadyside,  Ohio — (Official) — The  contract  has  been 
awarded  to  HARPER  &  STEWART,  Bellaire,  at  $33,233,  for 
constructing  a  water  system.  A.  J.  Harbaugh,  Shadyside,  is 
Engr.    Noted  Jan.  21  and  July  1. 

South  Jfewliurg,  Ohio — (Cleveland  post  office)  —  (Official)  — 
Bids  will  be  received  until  noon,  Aug.  7,  by  H.  H.  Bohning, 
Clk.,  for  the  purchase  of  $26,662  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  water  mains  in 
Broadway  and  Winfall  Ave. 

Wellington,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  31,  by  E.  E.  Goodrich,  Clk.  Bd.  of  Pub.  Affairs,  for 
making  improvements  to  the  water  system. 

+Youngstown,  Ohio — The  contract  has  been  awarded  to 
WILLIAM  HENDERSON  at  $54,975,  by  the  Board  of  Control 
for  rebuilding  the   filter  be'ds. 

+Batesville,  Ind. —  (Official) — The  contract  has  been  award- 
ed to  the  HILLENBRAND  CO.,  Batesville,  at  $12,600,  for 
constructing  an  earth  dam  and  for  laying  water  mains  and 
constructing  9000  ft.  of  electric  transmission  line.  Charles 
Brossmann,  Indianapolis,  is  Engr.  and  A.  W.  Ronweber  is 
Secy,  and  Treas.    Noted  June  4  and  July  1. 

★  Itoekford,  111. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  27,  by  the  Purchasing  Committee,  at  the  office  of 
the  Water-Works  Superintendent,  for  pumping  equipment. 

Viola,  111. — Bids  will  be  received  until  8  p.m.,  July  19,  by 
B.  D.  Baxter,  Pres.,  Bd.  of  Local  Imp.,  for  constructing  a  10- 
in.  well.  Terhune  &  Horton,  Central  National  Bank  Bldg., 
Peoria,  is  Engr.    Noted  Feb.  25. 

Kenosha,  Wis. — Bids  will  be  received  until  8  p.m.,  July  20, 
by  the  Board  of  Water  Commissioners  for  constructing  a  new 
intake. 

Sheboygan,  Wis. — See  item  under  "Sewers." 

Denison,  Iowa — (Official) — Bids  will  be  received  until  8 
p.m.,  July  22,  by  E.  F.  Tucker,  City  Clk.,  for  drilling  an  ar- 
tesian well.  The  work  consists  of  100  ft.  of  12-in.  well,  cased 
complete,  300  ft.  of  10-in.  well,  cased  complete,  300  ft.  of  10- 
in.  well  cased  complete  and  1400  ft.  of  8-in.  hole.  J.  G. 
Thorne,  317  Howes  Blk.,  Clinton,  is  Engr. 

Keota,  Iowa — (Official) — We  have  been  advised  that  the 
awarding  of  a  contract  for  the  construction  of  a  water  system 
has  been  canceled,  owing  to  recent  rulings  of  the  Supreme 
Court  in  regards  to  bond  elections.  The  work  will  probably 
be  readvertised  about  Sept.  1.  Charles  P.  Chase,  Clinton,  is 
Engr.     Noted  July  8. 

+Lowden,  Iowa — (Official) — Bids  were  received  July  8  for 
constructing  a  water  system  as  follows:  W.  D.  LOVELL, 
Minneapolis,  Minn.,  at  $12,601  (awarded  contract)  for  pipe 
line,  elevated  tank  and  tower  and  motor;  Des  Moines  Bridge 
&  Iron  Works,  $13,181;  Alamo  Engine  &  Supply  Co.,  Omaha, 
Neb.,  $13,116;  M.  McEllicott,  Evanstone,  111.,  $13,569;  C.  W. 
Roland,  Des  Moines,  $12,868;  Ideal  Heating  Co.,  Davenport. 
$13,109;  F.  E.  MYERS  &  BROS.,  Ashland,  Ohio,  at  $370 
(awarded  contract)  for  deep  well  pump.  Noted  Apr.  22.  J. 
G.  Thorne,  317  Howes  Blk.,  Clinton,  is  Engr. 

Riverside,  Iowa — (Official) — We  have  been  advised  that 
the  awarding  of  a  contract  for  the  construction  of  a  water 
system  has  been  canceled,  owing  to  recent  rulings  of  the 
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Supreme  Court  in  regards  to  bond  elections.  The  work  will 
probably  be  readvertised  about  Sept.  1.  Charles  P.  Chase, 
Clinton,  is  Engr.     Noted  July  8. 

Lakefield,  Minn. — Bids  will  be  received  until  July  28  by 
E  C  Anderson,  Village  Recdr.,  for  making  improvements 
to  the  water  and  electric-light  systems.  Earle  D.  Jackson, 
St.  Paul,  is  Engr.    Noted  June  24. 

+Thief  River  Falls,  Minn. —  (Official) — The-  contract  has 
been  awarded  to  the  ROBINSO  VAN  ALSTINE  CO.,  Grand 
Forks  N  D.,  at  $8398,  for  repairing  the  water  system.  E.  J. 
Overland  is  City  Clk.    Noted  July  1. 

Larned,  Kan. — Bids  will  be  received  until  July  19  by  L.  D. 
Burgess  City  Clk.,  for  making  improvements  to  the  water 
system  The  work  includes  the  following:  Motor  driven 
pumps,  test  boilers,  steam  and  exhaust  piping  and  auxiliary 
boiler  room  equipment  and  furnishing  and  constructing  a 
stack. 

Simpson,  Kan  Bonds  for  $12,000  have  been  voted  by  the 

citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.  E.  T.  Archer  &  Co.,  Midland 
Bldg.,  Kansas  City,  Mo.,  is  Engr.    Noted  June  24. 

Spearville,  Kan. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $25,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system.  E  1. 
Archer  &  Co.,  Midland  Bldg.,  Kansas  City  Mo.,  is  Engr.  Noted 
June  24. 

Norfolk,  Neb. — An  election  will  be  held  July  31  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  extension  of  the  water  system. 

Syracuse,  Neb. — Another  election  will  be  held  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for  the  extension  of  the  water  system.     Noted  June  10. 

★Sioux  Falls,  S.  D. —  (Official) — Bids  will  be  received  until 
July  26  by  Walter  C.  Leyse,  City  Audr.,  for  constructing  a 
1  200  000-gal.  reinforced-concrete  covered  reservoir,  a  350,000- 
g'al.  elevated  tank  and  for  pumping  machinery.  John  Mundt 
is  Comr.  of  Water-Wks. 

Hettinger,  N.  D. — Bonds  for  $75,000  have  been  voted  by  the 
citizens.  The  proceeds  will  be  used  for  the  construction  of 
a  water  system.    C.  H.  Green,  Spokane,  Wash.,  is  Engr. 

+Cheyenne,  Wyo. —  (Official) — The  contract  has  been  award- 
ed to  the  PITTSBURGH  FILTER  MFG.  CO.,  Pittsburgh,  Penn., 
at  $81,900,  for  constructing  a  rapid  sand  filtration  plant. 
Noted  July  2. 

Three  Forks,  Mont. — The  City  Council  has  retained  Swear- 
inger  &  McCulloch,  Engr.,  Great  Falls,  to  prepare  plans  for 
the  construction  of  a  water  system  for  Three  Forks.  The 
estimated  cost  is  $25,000,  bonds  for  which  have  been  voted. 

Independence,  Bio.— The  County  Court  of  Jackson  County 
is  negotiating  with  the  city  for  an  extension  of  the  water 
mains  to  the  Girls'  Home. 

St.  Louis,  Mo. — Bids  will  be  received  until  noon,  July  20, 
by  the  Board  of  Public  Service  for  constructing  a  reinforced- 
concrete  pipe  tunnel  between  engine  houses  1  and  2,  Bessell's 
Point  Pumping  Station. 

St.  Louis,  Mo. — Bids  will  be  received  until  noon,  July  20, 
by  the  Board  of  Public  Service  for  laying  about  23,000  ft.  of 
water  mains. 

Star  City,  Ark. — According  to  press  reports  the  city  has 
granted  a  franchise  to  the  Star  City  Water  Co.  to  construct 
water  and  sewer  systems.  Water  will  be  piped  from  Atkins 
Springs,  about  two  miles.    J.  C.  Heliums  is  one  of  the  Comrs. 

Houston,  Tex. —  (Official) — Bids  will  be  received  until  2 
p.m.,  July  23,  by  the  city  for  constructing  two  50, 000-gal. 
steel  tanks. 

Coeur  d'Alene,  Idaho — The  City  Attorney  will  make  appli- 
cation to  the  Public  Utilities  Commission,  Boise,  for  permis- 
sion to  construct  a  municipal  water  system. 

Vernal,  Utah — -The  supply  pipe  line  of  the  water  system 
will  be  extended  five  miles,  according  to  press  reports. 

Phoenix,  Ariz. — The  City  Commission  contemplates  in- 
stalling a  pure  water  supply.    J.  B.  Girand  is  City  Engr. 

+Orovillc,  Wash. — The  contract  has  been  awarded  to  A. 
GUTHRIE  &  CO.,  St.  Paul,  Minn.,  at  $600,000,  by  the  East 
and  West  Okanogan  Irrigation  Project  for  constructing  an 
irrigation  system  to  water  several  thousand  acres  of  land. 

Seattle,  Wash. — The  City  Council  will  construct  water 
mains  in  North  28th  St.,  Bradner  PI.  and  29th  Ave.,  at  an 
estimated  cost  of  $25,000.    L.  B.  Young  is  Chn.  Bd.  of  Pub.  Wks. 

Eastside,  Ore. — The  cost  of  constructing  a  water  system 
has  been  estimated  by  S.  B.  Cathcart,  City  Engr.,  at  between 
$25,000  and  $40,000,  according  to  the  kind  of  pipe  used. 
Noted  July  1. 

Doyle,  Calif. — The  Lassen  Irrigation  District  has  retained 
William  Wells  as  engineer  for  its  irrigation  system.  Elbert 
Howard  is  interested. 

Oakdale,  Calif. — Plans  are  being  prepared  for  the  Oakdale 
Irrigation  District  for  the  construction  of  an  8000-ft.  tunnel 
to  be  bored  through  Cape  Horn.  The  estimated  cost  is  $50,- 
000. 

Montreal,  Que. — Hering  &  Fuller,  New  York,  N.  Y.,  is  pre- 
paring plans,  according  to  press  reports,  for  the  construction 
of  a  mechanical  nitration  plant  to  increase  the  daily  capacity 
from  50,000  to  100,000  gal.     Noted  June  17. 

Lambeth,  Ont. — J.  A.  Bell,  St.  Thomas,  is  preparing  plans 
for  a  new  water  system,  including  a  pumping  plant,  the  esti- 
mated cost  of  which  is  $20,000. 

Oakville,  Ont. — Bids  will  be  received  until  8  p.m.,  July  26, 
by  C.  G.  Marlatt,  Chn.  Water  &  Light  Commission,  for  fur- 
nishing and  installing  one  electrically  operated  turbine  pump 
of  600  imperial  gal.  capacity  against  a  head  of  300  ft. 


Ottawa,  Out. — Bids  will  be  received  until  Aug.  3  by  the 
City  Clerk  for  constructing  the  overland  pipe  line.  The 
estimated  cost  is  $460,000.  J.  B.  McRae,  Ottawa,  is  Consult. 
Engr.     Noted  May  13. 

Kamsack,  Sask. — The  citizens  plan  to  spend  $35,000  for  the 
construction  of  a  water  system.    H.  H.  Crawford  is  Clk. 

SEWEHS 

4- Portia nd,  Maine — (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  to  FERANTE  PROFENNO  CO., 
Portland,  at  $5363.  Other  bids  were:  Paolo  De  Biasa  &  Co., 
$6879;  Petrantonio  Pajio  &  Co.,  Informal;  Forgione  &  Romano 
Co.,  $7052;  Profensio  &  Larello,  $5526;  Rafalle  Leo  &  Co., 
$5879.     Noted   July  1. 

Andover,  Mass. — Bids  will  be  received  until  5  p.m.,  July  17, 
by  the  Board  of  Public  Works  for  the  construction  of  ap- 
proximately 15,422  ft.  of  sewers.    Noted  Apr.  22. 

Boston,  Mass. — Bids  will  be  received  until  noon,  July  16,  by 
Patrick  O'Hearn,  Act.  Comr.  of  Pub.  Wks.,  for  the  construc- 
tion of  pipe  sewers  and  drains  in  Cedric  St.,  Roxbury,  in  Aid- 
win  Rd.  and  Cornell  St.,  West  Roxbury. 

PittsHeld,  Mass. — The  city  has  appropriated  $10,000  for  the 
construction  of  lateral  sewer  extensions. 

+Greenwieh,  Conn. — (Official) — The  contract  for  the  con- 
struction of  sewage-disposal  works  in  East  Port  Chester 
Sewer  District  No.  9  has  been  awarded  to  DALY  &  MERRITT, 
Port  Chester,  N.  Y.    S.  E.  Minor  is  City  Engr.    Noted  May  13. 

New  Haven,  Conn. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  15,  by  the  Director  of  Public  Works  for  the  con- 
struction of  Whalley  Ave.  sewer.  The  estimated  cost  is  $100,- 
000.    Noted  July  1. 

+Waterbury,  Conn. — The  contract  for  the  construction  of 
sewers  in  East  Main,  Chipman,  Ridge  St.,  in  Congress  and 
Yates  Ave.  has  been  awarded  to  the  H.  SPINACH  CONSTRUC- 
TION CO.,  at  $6206. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  July  21,  by  L.  H.  Pounds,  Bor- 
ough Pres.,  for  the  construction  of  sewers  in  15th  St.,  Eight, 
Gravesend  and  Pennsylvania  Ave. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Julv  9  by  Marcus  M.  Marks,  Borough 
Pres.,  for  the  construction  of  sewers,  (a)  in  East  41st  St.  and 
in  Madison  Ave.,  (b)  in  Wall  St.,  as  follows:  Kingsbridge 
Contracting  Co.,    (a)   $144,404,    (b)   $13,252;  L.  E.  Kelly,  Inc., 

(a)  $175,000,  (b)  $17,293;  Henry  E.  Fox  Construction  Co.,  (a) 
$180,000;  Rodgers  &  Haggerty,  (a)  $194,784;  Battery  Engi- 
neering &  Construction  Co.,  (a)  $184,000;  Fitzgerald  &  Bren- 
nen,  (b)  $12,353;  P.  L.  Kearns  Contracting  Co.,  (b)  $12,628; 
Merrill  Ruckgaber,  (b)  Informal;  J.  J.  Haiduveh,  (b)  $14,851; 
Patrick  Reilly,  (b)  $12,906;  Laconia  Contracting  Co.,  (b)  $10,- 
926;  U.  S.  Drainage  &  Irregation  Co.,  (b)  $12,648;  Lawrence 
Contracting  Co.,  (b)  $13,505;  Melrose  Contracting  Co.,  (b) 
$11,462.     Noted  July  1. 

Olcan,  N.  Y. — The  city  has  postponed  the  construction  of 
the  proposed  sewers,  estimated  to  cost  $8000,  for  about  one 
year.    Note.d  Apr.  22. 

+Scarsdale,  N.  Y  (Official) — Bids  were  received  June  22 

by  the  Sewer  Commissioners  for  the  construction  of  sewer 
extensions  as  follows:  (a)  Division  A,  (b)  Division  B,  (c) 
Division  C,  William  R.  Neely,  Tarrytown,  (a)  $8297,  (b)  $6701; 
FRED  E.  GROSS  &  SON,  Yonkers,  (a)  $8426  (awarded  con- 
tract), (b)  $6713,  (awarded  contract);  Sound  Engineering  & 
Contracting  Co.,  Inc.,   1476  Broadway,  New  York,    (a)  $8723, 

(b)  $7371;  Lincoln  Steele  Fleming  Co.,  17  Madison  Ave.,  New 
York  (a)  $9028,  (b)  $7985,  (c)  $43,589;  Charles  Smith,  Pelham, 

(a)  $9086,    (b)  $7682;  F.  A.  Cianfaglione,  Yonkers,   (a)  $9180, 

(b)  $6929;  Briggs  &  McLaughlin  Contracting  Co.,  337  East 
134th  St.,  New  York,  (a)  $9503,  (b)  $7875,  (c)  $40,481;  Richards 
&  Cestona,  White  Plains,  (a)  $9701,  (b)  $6845,  (c)  $53,074; 
DALY  &  MERRITT,  Port  Chester,  (a)  $9834,  (b)  $9552,  (c) 
$31,964,  (awarded  contract);  Frank  George,  White  Plains,  (a) 
$9910,  (b)  $7631,  (c)  $43,205;  Joseph  Dimando,  Inc.,  Mamaro- 
neck,  (a)  $10,175;  John  L.  Hayes  Construction  Co.,  Yonkers, 
(a)  $10,205,  (b)  $8493,  (c)  $42,483;  Di  Menna  &  Del  Balso,  2336 
Cambrelling  Ave.,  New  York,  (a)  $11,711;  Mauro  Paradiso, 
White  Plains,  (a)  $12,452,  (b)  $7957,  (c)  $48,924;  Charles  E. 
Farrell  Contracting  Co.,  1S31  Southern  Blvd.,  New  York,  (b) 
$8646;  Engineers  Estimate,  (a)  $10,263,  (b)  $8394,  (c)  $43,- 
336  Waring,  Chapman  &  Farquhar,  874  Broadway,  New  York, 
N.  Y.,  is  Consult.  Engr.    Noted  June  17. 

Edgewater,  N.  J. — Bids  were  received  July  7  by  the  Town 
Council  for  the  construction  of  sewer  outlet  No.  10  from  B. 
Paddington  &  Co.,  $64,014,  John  J.  McGarry,  $47,119,  and  Ed- 
ward English,  $36,678. 

Jersey  City,  N.  J. — Plans  are  being  prepared  for  the  con- 
struction of  a  sewage-disposal  plant  at  Fiske  St.  and  New- 
ark Bay  This  is  the  first  of  the  four  to  be  constructed  by 
order  of  the  Board  of  Health.  The  estimated  cost  is  $100,000. 
Noted  Jan.  7. 

+Harrisburg,  Penn. — The  contract  for  the  construction  of 
sewers  in  Rudy,  Delancev  and  Spencer  St.  has  been  awarded 
to  M.  M.  SHESSLEY  &  SON,  Johnstown,  at  $763S.  Noted 
Mar.  18. 

Lebanon.  Penn. — The  Citv  Council  has  approved  plans  sub- 
mitted bv  T.  R.  Crowell,  City  Engr.,  for  the  construction  of  a 
sewage-disposal  plant. 

Philadelphia,  Penn. — The  City  Council  has  authorized  the' 
construction  of  the  Franklin  Creek  Intercepting  Sewer.  The) 
estimated  cost  is  $500,000.  , 

Wilmington,  Del. — The  city  contemplates  the  construction 
of  sewers  along  the  Brandywine  Creek  from  Henry  Clay. 
The  estimated  cost  is  $60,000  of  which  the  DuPont  Powder  Co. 
will  pay  $10,000.    Alexander  Taylor  is  City  Engr. 

★Ocean  City,  Mil. —  (Official) — Bids  will  be  received  until 
July  26  by  the  Mayor  for  the  construction  of  a  sewage  pump- 
ing station,  clarification  tank,  intercepting  and  branch  sewers. 
Pugh  &  Mubbard,  731  Witherspoon  Bldg.,  Philadelphia,  Penn., 
is  Engr.    Noted  June  3. 

Alexandria,  Va. — The  Common  Council  has  authorized  a 
loan  of  $50,000  for  the  construction  of  sewers.  Albert  Bryan 
is  Chn.  of  Finance  Com. 
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+Kinston,  N.  C. — The  city  has  awarded  contracts  for  the 
construction  of  extensions  to  the  sewer  system  to  MISCHLER 
&  FLYNN,  Chattanooga,  Tenn.,  at  $28,200,  and  for  sewer  pipe 
to  the  CHATTANOOGA  SEWER  PIPE  &  FIRE  BRICK  CO., 
at  $7753. 

Salisbury,  N.  C. — An  election  will  be  held  Aug.  7  to  vote 
on  the  question  of  issuing'  $20,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  sewers  and  for  street 
improvements. 

+AYinston-SaIem,  N.  C. — The  city  has  awarded  contracts 
for  the  construction  of  concrete  disposal  tanks  and  irrigation 
ditches  to  the  MUNICIPAL  ENGINEERING  &  CONSTRUC- 
TION CO.,  Atlanta,  Ga.,  and  to  the  HEWITT  CONSTRUCTION 
CO.,  Hickory,  N.  C,  for  the  construction  of  approximately  one 
mile  of  pipe  line  leading  directly  to  the  plant.  The  estimated 
cost  is  $50,000.    Noted  June  17. 

Hammond,  L,a. — Bonds  for  $40,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewer 
system.    Noted  June  3. 

Harlan,  Ky.- — Plans  are  being  prepared  for  the  construc- 
tion of  a  sewer  system.  The  estimated  cost  is  $75,000.  D.  H. 
Goss  is  City  Clk.    Noted  June  24. 

Lexington,  Ky. — Plans  are  being  prepared  by  Solomon- 
Norcross  Co.,  Consult,  Engr.,  Atlanta,  Ga.,  for  the  construction 
of  a  sewage-disposal  plant  and  a  sewer  svstem.  The  esti- 
mated cost  is  $200,000.    Noted  June  17. 

+Madisonville,  Ky. — The  contract  for  the  construction  of 
sanitary  sewers  has  been  awarded  to  QUINN  &  ELLIS,  Nash- 
ville, Tenn.,  at  $6057.    Noted  June  24. 

Ashtabula,  Ohio — (Official) — Bids  will  be  received  until 
July  17  by  M.  H.  Turner,  Dir.  of  Pub.  Ser.,  for  the  construc- 
tion of  sewers  in  Mill,  Gern  St.,  Kain  Rd.  and  in  Woodman 
Ave.  The  estimated  cost  is  $4938.  Lewis  A.  Amsden  is  City 
Engr.    Noted  May  6. 

Brewster,  Ohio — (Official) — Bids  were  received  July  2  for 
the  construction  of  sewers  from  the  Ross-Cook  Engineering 
Co.,  Akron,  $9267;  Gessher  &  Gothrel,  Toledo,  $14,329;  Koh- 
barger  &  Hoyles,  Marion,  $13,822;  Philip  Sheets,  Newcomers- 
town,  $18,972;  Thomas  P.  Egan,  Cleveland,  $16,004;  Hadley  & 
Dickey,  Canton,  $10,016;  Wise  Bros.,  Canton,  $13,357.  Noted 
June  17. 

Cineinnati,  Ohio — Bids  will  be  received  until  noon,  July  21, 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers  in  Carll  St.,  Kirby  and  Clinton  Springs  Ave. 

Cineinnati,  Ohio — Bids  will  be  received  until  Aug.  5  by  the 
city  for  the  construction  of  sewers  and  appurtenances  in 
South  Canal  St.,  in  county  property  from  Sycamore  to  Main 
St.  and  in  the  Hamilton  County  Courthouse. 

Cleveland,  Ohio — (Official) — Bids  were  received  July  7  for 
the  construction  of  the  Walworth  Run  Diversion  Sewer  under 
two  contracts,  (a)  Section  No.  1,  (b)  Section  No.  2,  as  follows- 
Hoag  &  Zullo,  Cleveland,  (a)  $114,900,  (b)  $101,537;  Donnelly 
&  Graham,  Cleveland,  (a)  $121,490,  (b)  $101,262;  Manson  Co 
Cleveland,  (a)  $131,080,  (b)  $121,875;  Gawne  Contracting  Co', 
Cleveland,  (a)  $137,590;  Dock  Contractor  Co.,  Hoboken,  N.  J., 
(a)  $140,460,  (b)  $116,725;  Joseph  Winterbottom,  Cleveland,  (a) 
$142,700,  (b)  $116,925;  J.  Connelly  Construction  Co.,  Cleveland, 
(a)  $147,140,  (b)  $121,875;  W.  P.  Gibbons  Construction  Co., 
Cleveland,  (a)  $155,534,  (b)  $146,037;  Henry  C.  Ulen,  Chicago, 
111.,  (a)  $159,400,  (b)  $131,800;  William  McDowell  &  Son  Co., 
Cleveland,  (a)  $162,670,  (b)  $134,112;  Charles  A.  Haskin,  Bos- 
ton, (a)  $185,740,  (b)  $153,250;  J.  Wagner  &  Son,  Detroit,  Mich., 
(a)  $208,000.    Robert  Hoffman  is  City  Engr.    Noted  July  1. 

+ Columbus,  Ohio  —  The  Director  of  Public  Service  has 
awarded  the  contract  for  the  construction  of  the  south  side 
storm  sewer  to  J.  C.  CARLAND  &  CO.,  Toledo,  at  $220,249,  to 
O'DONNELL  &  THORNBERRY,  Vincennes,  Ind.,  at  $48,256, 
for  the  constructing  the  Maryland  Ave.  storm  sewer,  and  to  I. 
O.  JONES,  Columbus,  at  $12,703,  for  constructing  the  Granville 
St.  relief  sewer.    Noted  June  24. 

Cuyahoga  Falls,  Ohio — (Official) — Bids  will  be  received  un- 
til noon,  July  28,  by  the  Village  Clerk  for  the  construction  of 
sewers  in  various  streets.     E.  D.  Barstow  is  Village  Engr. 

+  Delphos,  Ohio — It  is  reported  that  the  contract  for  the 
construction  of  a  sewage-disposal  plant  has  been  awarded  to 
SUMMERS  &  HARDIN,  Lima,  at  $9766. 

+Nevv  Boston,  Ohio — (Portsmouth  post  office) — The  con- 
tract for  sewer  construction  has  been  awarded  to  the  SLUSS- 
BAKER  CONSTRUCTION  CO.,  at  $45,000. 

Northfield,  Ohio — Bids  will  be  received  until  noon,  July  19, 
by  C.  S.  Machwart,  Village  Clk.,  for  the  construction  of  12,000 
ft.  of  4-in.  tile  drain,  3000  ft.  of  6-in.  tile  drain,  444  ft.  of  15-in. 
corrugated  culvert  pipe  and  10  bbl.  Portland  cement.  C.  W. 
Courtney,  1150  Leader  News  Bldg.,  Cleveland,  is  Engr. 

Springfield,  Ohio — Bids  will  be  received  until  noon,  July 
26,  by  Charles  E.  Ashburner,  City  Mgr.,  for  the  construction  of 
sewers  in  Gallagher  St. 

Springfield,  Ohio — Bids  will  be  received  until  noon,  Julv  26, 
by  Frank  B.  Thomas,  City  Audr.,  for  the  sale  of  $31,16~8  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of  the 
Walter  St.  Sewer  System. 

Westerville,  Ohio — Bids  will  be  received  until  July  16  by 
R.  D.  Bennett,  Clk.,  for  the  construction  of  sanitary  sewers  in 
Glenwood  Drive,  State,  East  Park  and  West  St. 

Wyoming,  Ohio — (Cincinnati  post  office) — Bids  will  be  re- 
ceived until  noon,  July  24,  by  Ernest  Van  Bargen,  City  Pur. 
Agt.,  for  the  construction  of  a  sanitary  sewage-disposal  plant 
at  the  Refuge  Farm  for  Girls. 

+  Franklin.  Ind. — The  contract  for  the  construction  of 
sewer  extensions  at  the  Masonic  Home  has  been  awarded  to 
O'DONNELL  &  THORNBERRY,  Vincennes,  at  $6148. 

+Indianapolis,  Ind. — The  contract  for  cleaning  and  re- 
pairing the  Myers  drain,  Cass  County,  has  been  awarded  to 
F.  JEROME  BECKLEY,  Royal  Center,  at  $6000. 

Markle,  Ind. —  (Official) — Bids  will  be  received  until  1  p.m., 
July  24,  by  the  Town  Clerk  for  the  construction  of  a  sewer 
system.     Thomas  Ruggles  is  Engr.     Noted  July  1. 

Grand  Rapids,  Mich. — W.  H.  Hoad,  University  of  Michigan, 
has  submitted  a  report  on  sewage  disposal  to  the  Board  of 
Public  Works.    The  estimated  cost  is  $500,000.    Noted  Mar.  25. 


+  Chicago,  111. —  (Official) — The  contract  for  the  construc- 
tion of  14  miles  of  brick  sewers  in  the  Norwood  and  Edison 
Park  Section,  to  be  known  as  the  Argyle  St.  sewer  system  has 
been  awarded  to  the  H.  J.  McNICHOLS  CO.,  Chicago,  at  $694  - 
461.    Noted  July  1. 

Appleton,  Wis. — Bids  will  be  received  until  9  a.m.,  July  26 
by  E.  L.  Williams,  City  Clk.,  for  the  construction  of  sewers  in 
College  Ave.  and  State  Rd. 

Burlington,  Wis. — Bids  will  be  received  until  2  p.m.,  July 
17,  by  the  Board  of  Public  Works  for  the  construction  of  storm 
sewers,  manholes  and  catch  basins. 

Madison,  Wis. — The  lowest  bid  submitted  for  the  construc- 
tion of  a  sewer  in  Williamson  St.  was  that  of  J.  W.  Mitchell 
at  $9994. 

Mayville,  Wis. — The  city  contemplates  the  construction  of 

a  sewer  system. 

Milwaukee,  Wis. — Bonds  for  $200,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers 
Noted  June  24. 

+  Sheboygan,  Wis — (Official) — The  contract  for  the  con- 
struction of  sanitary  sewers  has  been  awarded  to  the  BIRDS- 
ALL  GRIFFITH  CONSTRUCTION  CO.,  Racine,  at  $8398.  Noted 
July  1. 

Watertown,  Wis. — The  lowest  bid  received  for  the  con- 
struction of  a  sewer  in  Nashotah  St.  and  through  private 
property  to  the  river  was  that  of  E.  L.  Bartlett,  Watertown, 

at  $6550. 

+\Vauwatosa,  Wis  The  contract  for  the  construction  of 

storm  sewers  has  been  awarded  to  W.  P.  KUEHN,  at  $4005. 

Cedar  Falls,  Iowa — The  city  contemplates  the  construction 
of  sewers  estimated  to  cost  $5000.    C.  H.  Streeter  is  Engr. 

+  CouneiI  Bluffs,  Iowa — The  contract  has  been  awarded  to 
E.  A.  WICKHAM,  Council  Bluffs,  at  $62,573,  for  the  construc- 
tion of  approximately  12%  miles  of  sewers  in  District  No.  1. 
Noted  May  6. 

+Marion,  Iowa — The  contract  for  the  construction  of  ap- 
proximately 8000  ft.  of  sewers  has  been  awarded  to  MARK 
JACKSON,  Cedar  Rapids,  at  $4820. 

What  Cheer,  Iowa — The  city  contemplates  the  construction 
of  sewers  and  a  sewage-disposal  plant.  The  estimated  cost 
is  $30,000.  Bruce,  Standeven  &  Boynton,  400  Bee  Bldg.,  Omaha, 
Neb.,  is  Engr. 

Breekenridge,  Minn. — At  a  recent  election  the  citizens 
voted  to  issue  $18,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  sewers.    Noted  May  6. 

St.  Paul,  Minn. — All  bids  received  June  14  by  August  Ho- 
henstein,  City  Pur.  Agt.,  for  the  construction  of  sewers  in 
Glen  ham,  Maplewood,  Medford  and  Otto  Ave.  have  been  re- 
jected.   The  estimated  cost  is  $20,000.    Noted  June  24. 

Atchison,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  approximately  5000  ft.  of  18-  to  30-in.  vitrified  pipe 
sewers  and  20  manholes.  Bids  will  be  received  about  Aug.  15. 
V.  L.  King  is  City  Clk. 

Wisner,  Neb. — Bids  will  be  received  until  July  19  by  C.  S. 
Daily,  City  Clk.,  for  the  construction  of  a  sewer  system.  The 
estimated  cost  is  $20,000.  Bruce,  Standeven  &  Boynton,  430 
Bee  Bldg.,  Omaha,  is  Engr.    Noted  May  20. 

Centerville,  S.  D. — An  election  will  be  held  July  16  to  vote 
on  the  question  of  issuing  $27,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sewer  system. 

+  Sidney,  Mont. — The  contract  for  the  construction  of 
lateral  sewers  in  Special  Improvement  District  No.  3  has  been 
awarded  to  BENDON,  JONES  &  REED,  Sidney,  at  $970S. 

Three  Forks,  Mont. — Swearinger  &  McCulloch,  Engr.,  Great 
Falls,  is  making  surveys  for  the  construction  of  a  sewer  sys- 
tem.   The  estimated  cost  is  from  $20,000  to  $25,000. 

Independence,  Mo. — Plans  are  being  prepared  by  H.  H. 
Pendleton,  City  Engr.,  for  the  construction  of  a  sewer  system 
for  the  Girls'  Home. 

Kansas  City,  Mo. — The  City  Council  has  authorized  the 
sale  of  $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  sewers. 

+  Kirksville,  Mo. — The  contract  for  the  construction  of 
storm  sewers  in  Joint  Storm  Sewer  District  No.  3  has  been 
awarded  to  the  HIRAM  LLOYD  CONSTRUCTION  CO.,  St. 
Louis,  at  $3110.     Noted  June  10. 

St.  Joseph,  Mo. — The  city  contemplates  issuing  $500,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a  sewer  system. 

Corsieana,  Tex. — The  city  contemplates  holding  an  election 
to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  sewers. 

+  Houston.  Tex. — The  contract  for  the  construction  of  storm 
sewers  in  South  Main  St.  at  Harris  Gully  has  been  awarded 
to  HORTON  &  HORTON,  at  $9000. 

Muskogee,  Okla. — The  citv  contemplates  the  construction 
of  the  North  Mill  St.  sewer.    The  estimated  cost  is  $23,000. 

+  Salt  Lake  City,  Utah — (Official) — The  contract  for  the 
construction  of  the  Sewer  Extension  No.  351  has  been  award- 
ed to  JAMES  KENNEDY,  Fargo,  N.  D.,  at  $25,017.  Noted 
June  17. 

Roslyn,  Wash. — The  City  Council  has  organized  Local  Im- 
provement Districts  Nos.  1  and  2  and  will  construct  sewers. 
George  t.  Wake  is  City  Clk. 

+  Alameda,  Calif. —  (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  to  the  TIBBITTS  PACIFIC  CO., 
San  Francisco,  at  $9667.    Noted  June  24. 

East  San  Diego,  Calif. — Preliminary  plans  are  being  pre- 
pared by  the  City  Engineer  for  the  construction  of  a  munici- 
pal sewer  system.  The  estimated  cost  is  $50,000.  Noted 
July  8. 

Yisalia,  Calif. — At  a  recent  election  the  citizens  voted  to 
issue  $50,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  sewer  extensions.    Noted  June  24. 
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+Toronto,  Ont. — The  contract  for  the  construction  of  a 
sewer  in  Weston  Rd.  from  St.  Clair  Ave.  to  the  city  limits 
has  been  awarded  to  ORPEN  CO.,  LTD.,  at  $23,868.  Noted 
June  17. 

Victoria,  B.  C. — The  Council  Street  Committee  has  author- 
ized an  expenditure  of  $74,654  for  the  construction  of  sewers 
and  for  paving  work. 

STREETS  AND  ROADS 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
July  19,  by  the  Commissioner  of  Public  Works  for  construct- 
ing' a  bituminous  macadam  roadway  on  Haslet  St.  from  Am- 
herst to  Metcalf  St.,  West  Roxbury,  for  laying  artificial  stone 
side  walks  on  Lake  St.,  Brighton  and  for  bitulithic  pavement 
on  Birch  St.  from  Penfield  St.  Dudley  Ave.,  West  Roxbury. 

+Boston,  Mass. — Contracts  have  been  awarded  for  paving 
with  asphalt  Claxton  St.  from  Blue  Hill  Ave.  to  Callender 
St.,  Dorchester,  to  D.  M.  BIGGS  &  CO.,  $11,507;  Claybourne 
St.  from  Dakota  to  Park  St.,  Dorchester,  with  bitulithic  to 
JAMES  DOHERTY,  at  $8657.    Noted  June  17. 

+Oanston,  R.  I. — E.  P.  TRACY,  Derby,  at  $24,000,  has 
been  awarded  the  contract  to  resurface  Broad  St.  with  asphalt. 

+Warwick,  R.  I. — The  town  council  has  awarded  the  con- 
tract for  building  bituminous  highway  at  Ludlow  Corner  to 
JOSEPH  McCORMICK,  East  Providence. 

■^Hartford,  Conn. — Bids  were  received  July  2  by  Charles  J. 
Bennett,  State  Highway  Comr.,  for  constructing  roads  as 
follows:  Ashford  Township,  14,960  lin.ft.  gravel  on  the  War- 
renville  Rd.:  Robert  G.  Miller  Contracting  Co.,  Hartford, 
$19,261;  A.  D.  Ambrosia  &  Co.,  Hartford,  $25,165;  A.  Brazos 
&  Sons,  Middletown,  $24,545;  Framingham  Contracting  Co., 
South  Framingham,  $20,155;  A.  D.  Bridge's  Sons,  Inc.,  Hazard- 
ville,  $19,177;  Connecticut  Good  Roads  &  Construction  Co.,  New 
Britain,  $16,344;  Ahern  Construction  Co.,  Willimantic,  $18,299; 
Archie  B.  Cadwell,  New  Britain,  $20,180;  Louis  Longhi  &  Bro., 
Torrington,  $18,443.  Glastonbury  Township,  6500  lin.ft.  2-in. 
bituminous  macadam  on  the  Hartford-New  London  Township 
Rd.,  A.  D.  Ambrosia  &  Co.,  Hartford,  $14,206;  Piersen  Engi- 
neering &  Construction  Co.,  Hartford,  $10,690;  Connecticut 
Good  Roads  &  Construction  Co.,  New  Britain,  $9565;  A.  E. 
Douglass,  Glastonbury,  $8600;  A.  D.  Bridge's  Sons,  Inc.,  Haz- 
ardville,  $8752.  Sprague  Township,  about  1630  lin.ft.  gravel, 
A.  D.  Bridge's  Sons,  Inc.,  Hazardville,  $2325;  Frank  A.  Wilcox, 
Norwich,  $1299;  Fred  D.  Miller,  Norwich,  $1508.  Killingworth 
Township,  about  7150  lin.ft.  graded  on  the  Higganum  Rd., 
Louis  Longhi  &  Bro.,  Torrington,  $5481;  Frank  Arrigoni  & 
Bro.,  Middletown,  $6053;  A.  Brazos  &  Sons,  Middletown,  $6317. 
Vernon  Township,  about  2675  lin.ft.  bituminous  macadam  on 
Vernon  Ave.,  A.  D.  Bridge's  Sons,  Inc.,  Hazardville,  $5435;  A.  D. 
Ambrosia  &  Co.,  Hartford,  $7801.  Newtown  Township,  about 
8040  lin.ft.  5-in.  native  stone  macadam  on  the  Dodingtown 
Rd.  Connecticut  Good  Roads  &  Construction  Co.,  New  Britain, 
$14,400;  A.  Brazos  &  Sons,  Middletown,  $25,678;  Goodman  & 
Trumbull  Co.,  Litchfield,  $13,174;  Louis  Longhi  &  Bro.,  Tor- 
rington, $14,025;  H.  Sanford  Osborn,  Redding  Ridge,  $14,568; 
Kellogg  &  Gregory  Co.,  Danbury,  $11,492;  Stafford  &  Mather, 
Hartford,  $14,004;  Archie  B.  Cadwell,  New  Britain,  $13,001; 
Bennett  N.  Beard  Co.,  Shelton,  $14,562;  John  de  Michiel  & 
Bro.,  Torrington,  $12,893.  Canterbury  Township,  about  5100 
lin.ft.  native  stone  and  1995  lin.ft.  native  stone  resurfacing 
on  the  Westminster  Rd.,  Alco  Construction  Co.,  178  North  St., 
Boston,  $9710;  Goodman  &  Trumbull  Co.,  Litchfield,  $8402; 
Robert  G.  Miller  Contracting  Co.,  Hartford,  Conn.,  $8720;  Frank 
A.  Wilcox,  Norwich,  $S626;  A.  D.  Bridge's  Sons,  Inc.,  Hazard- 
ville, $9538;  F.  H.  Gilbert,  Jewett  City,  $15,087;  Louis  Longhi  & 
Bro.,  Torrington,  $9326;  Ahern  Construction  Co.,  Willimantic, 
$964S.  Bethel  Township,  about  6315  lin.ft.  gravel  on  the 
Bridgeport-Newtown  Rd.  H.  Sanford  Osborn,  Redding  Ridge, 
$7497;  Archie  B.  Cadwell,  New  Britain,  $9623;  Goodman  & 
Trumbull  Co.,  $8114;  Bennett  N.  Beard  Co.,  Shelton,  $S726; 
Kellogg  &  Gregory  Co.,  Danbury,  $6795;  Connecticut  Good 
Roads  &  Construction  Co.,  New  Britain,  $8569;  John  de  Michiel 
&  Bro.,  Torrington,  $7975;  Louis  Longhi  &  Bro.,.  Torrington, 
$8009.  Plainfield  Township,  about  6875  lin.ft.  gravel  on  the 
Canterbury  Rd.,  Ahern  Construction  Co.,  Willimantic,  $8976; 
Alco  Construction  Co.,  178  North  St.,  Boston,  $7885;  Fred  H. 
Gilbert,  Jewett  City,  $7197;  Goodman  &  Trumbull  Co.,  Litch- 
field, $7802;  A.  D.  Bridge's  Sons,  Inc.,  Hazardville,  $7496;  John 
Arborio,  172  Congress  Ave.,  New  Haven,  $7167;  Frank  A. 
Wilcox,  Norwich,  $7266;  Louis  Longhi  &  Bro.,  Torrington, 
$7285;  A.  Brazos  &  Sons,  Middletown,  $9476;  Fred  D.  Miller, 
Norwich,  Conn.,  $7639.     Noted  July  1. 

+*Albany,  N.  Y. —  (Official) — Bids  were  received  June  7  by 
Edwin  Duffey,  State  Highway  Comr.,  for  repairing  high- 
ways, as  follows: 

Repair  Contract  No.  792,  Albany,  County,  7.69  miles:  W.  L. 
LAWTON,  Glens  Falls,  $23,611  (awarded  contract);  Olin  T. 
Benedict,  Pittsfield,  Mass.,  $24,309;  Te  Graff  &  Hogeboom, 
Kingston,  $25,866;  A.  J.  Malloy,  Schenectady,  $25,868;  Belmar 
Contracting  Corporation,  Inc.,  Troy,  $26,856;  James  Anderson, 
Menands,  $27,153;  Thomas  H.  Karr,  Troy,  $28,404. 

Repair  Contract  No.  806,  Albany  County,  2.02  miles:  BEL- 
MAR  CONTRACTING  CORPORATION,  INC.,  Troy,  $10,516 
(awarded  contract);  Huntoon  &  Ferguson,  Hudson  Falls, 
$10,603;  James  Anderson,  Menands,  $10,881;  M.  F.  Dollard, 
Albany,  $10,832;  J.  J.  Malloy,  Schenectady,  $11,126;  Olin  T. 
Benedict,  Pittsfield,  Mass.,  $11,276;  Thomas  H.  Karr,  Troy, 
$12,039. 

Repair  Contract  No.  799,  Broome  County,  0.31  mile:  KINGS- 
BURY &  RYAN,  Binghamton,  $4449  (awarded  contract);  Frank 
Stento,  Binghamton,  $4972;  Nash  &  Griffin,  Norwich,  $4990; 
Rock  &  Griffin,  Massena,  $5274;  John  H.  Gordon,  Albany,  $5294; 
E.  W.  Walsh,  Elmira,  $5407;  William  R.  Kimmey,  Albany, 
$5426;  Lee  Du  Bois,  Lestershire,  $5539. 

Repair  Contract  No.  741,  Cayuga  County,  6.15  miles:  SEM- 
PER BROS.,  Watertown,  $33,9S7  (awarded  contract);  Brayer 
Bros.,  Auburn,  $34,082;  Antonio  Mondo,  Syracuse,  $34,369; 
Thomas  Grady,  Rochester,  $34,778;  J.  H.  Weidman,  Syracuse, 
$35,858;  Joseph  McCormick,  E.  Providence,  R.  I.,  $36,092;  John 
H.  Gordon,  Albany,  $35,965. 

Repair  Contract  No.  798,  Cayuga  County,  11.52  miles: 
DANA  W.  ROBBINS,  INC.,  New  York,  $5933  (awarded  con- 
tract); Pathfinder  Construction  Co.,  Inc.,  Fulton,  $6096;  Dale 
Engineering  Co.,  Utica,  $6106;  Richard  Hopkins,  Troy,  $6354; 
Brayer  Bros.,  Auburn,  $6400. 


Repair  Contract  No.  791,  Columbia  County,  7.88  miles: 
HENRY  CLINTON,  Poughkeepsie,  $3353  (awarded  contract); 
Gleason  &  Davitt,  Albany,  $3821;  Edward  Hartney,  Modena, 
$3983;  Richard  Hopkins,  Troy,  $4148;  Westchester-Dutchess 
Corporation,  Mt.  Vernon,  $4198;  Marks  Kearney,  Hudson,  $4254; 
Van  Dusen  Holsapple,  Hillsdale,  $4304;  Conway  Bros.  &  Ken- 
nedy, Eddyville,  $4347;  Brady-Oltarsh  Construction  Co.,  Inc., 
New  York,  $4568. 

Repair  Contract  No.'  788,  Columbia  County,  7.45  miles: 
WILLIAM  DOYLE,  Saugerties,  $5116  (awarded  contract); 
Thomas  H.  Karr,  Troy,  $5139;  Gleason  &  Davitt,  Auburn,  $5192; 
Brady-Oltarsh  Construction  Co.,  Inc.,  New  York,  $5487;  West- 
chester-Dutchess Corporation,  Mt.  Vernon,  $5496;  Richard 
Hopkins,  Troy,  $5789. 

Repair  Contract  No.  787,  Columbia  County,  2.81  miles: 
WILLIAM  DOYLE,  Saugerties,  $5085  (awarded  contract); 
Marks  Mearney,  Hudson,  $5275;  Gleason  &  Davitt,  Albany, 
$5418;  Westchester-Dutchess  Corporation,  Mt.  Vernon,  $5831; 
Thomas  H  Karr,  Troy,  $5837;  Brady-Oltarsh  Construction  Co., 
Inc.,  New  York,  $5865. 

Repair  Contract  No.  794,  Columbia  County,  7.63  miles: 
WILLIAM  DOYLE,  Saugerties,  $4255  (awarded  contract); 
Edward  Hartney,  Modena,  $4391;  Richard  Hopkins,  Troy, 
$4520;  Thomas  H.  Karr,  Troy,  $4550;  Gleason  &  Davitt,  Al- 
bany, $4619;  William  R.  Kimmey,  Albany,  $4619;  Westchester- 
Dutchess  Corporation,  Mt.  Vernon,  $4674;  Brady-Oltarsh  Con- 
struction Co.,  Inc.,  New  York,  $4776;  Conway  Bros.  &  Kennedy, 
Eddyville,  $5051. 

Repair  Contract  No.  786,  Delaware  County,  7.69  miles: 
RUDDY-SAUNDERS  CONSTRUCTION  CO.,  Troy,  $14,689 
(awarded  contract);  McGreevey,  McGuigan  &  Baum,  Elmira, 
$16,419;  Richard  Hopkins,  Troy,  $16,966;  Lane  Construction 
Corporation,  Meriden,  Conn.,  $17,272;  De  Graff  &  Hogeboom, 
Kingston,  $17,707. 

Repair  Contract  No.  490,  Dutchess  County,  3.44  miles; 
HENRY  CLINTON,  Poughkeepsie,  $9995  (awarded  contract); 
Thomas  J.  Martin,  Beacon,  $10,258;  William  Doyle,  Saugerties, 
$10,870;  John  A.  Jova,  Inc.,  Newburgh,  $11,664;  Westchester- 
Dutchess  Corporation,  Mt.  Vernon,  $11,901;  Gleason  &  Davitt, 
Albany,  $12,050. 

Repair  Contract  No.  796,  Erie  County,  3.15  miles:  COLD 
SPRING  CONSTRUCTION  CO.,  Buffalo,  $16,971  (awarded  con- 
tract); John  W.  Landel,  Tonawanda,  $18,765. 

Repair  Contract  No.  805,  Franklin  and  St.  Lawrence  Coun- 
ties, 32.7  miles:  HARRY  W.  ROBERTS  &  CO.,  Utica,  $11,072 
(awarded  contract);  Spellman-Oliver  Co.,  Chateaugay,  $11,116; 
E.  T.  Eggleston,  Yonkers,  $11,563;  Richard  Hopkins,  Troy, 
$11,764;  Dennis  C.  Flanigan,  Watertown,  $12,146;  Rock  & 
Griffin,  Massena,  $12,713. 

Repair  Contract  No.  804,  Greene  County,  14. S5  miles: 
CATSKILL  CONSTRUCTION  CO.,  Catskill,  $7184  (awarded 
contract);  Conway  Bros.  &  Kennedy,  Eddyville,  $7267;  William 
Doyle,  Saugerties,  $7460;  Defiance  Corporation,  Ticonderoga, 
$7921;  Westchester-Dutchess  Corporation,  Mt.  Vernon,  $8094; 
Richard  Hopkins,  Troy,  $8843. 

Repair  Contract  No.  797,  Herkimer  County,  8.78  miles: 
DANIEL  B.  DONOVAN,  Rome,  $11,440  (awarded  contract); 
W.  L.  Lawton,  Glens  Falls,  $13,813;  John  J.  Guinan  Contract- 
ing Co.,  Brooklyn,  $13,837;  John  A.  Jova,  Inc.,  Newburgh, 
$14,347;  Clarence  Welsh  &  Co.,  Gloversville,  $15,253;  Newport 
Construction  Co.,  Herkimer,  $16,248. 

Repair  Contract  No.  662,  Madison  County,  5.68  miles:  J.  H. 
WEIDMAN,  Syracuse,  $26,SS4  (awarded  contract);  Paddleford 
&  King,  Sherburne,  $27,033;  John  H.  Gordon,  Albany,  $27,146; 
Charles  E.  Haney,  Camillus,  $27,195;  Conroy  &  Nixdorf,  Oneida, 
$27,937;  Harrv  W.  Roberts  Co.,  Utica,  $28,143;  Dana  W.  Rob- 
bins,  Inc.,  New  York,  $28,918;  R.  D.  Cooper,  Little  Falls,  $29,740; 
Joseph  McCormick,  East  Providence,  R.  I.,  $31,546. 

Repair  Contract  No.  633,  Monroe  County,  1.39  miles:  I.  M. 
LUDINGTON  SONS,  INC.,  Rochester,  $10,686  (awarded  con- 
tract); -Monroe  Roads  Co.,  Pittsford,  $11,083;  Ribstein-Holter 
Co.,  Inc.,  Rochester,  $11,691;  Whitmore-Rauber  &  Vicinius, 
Rochester,  $12,538. 

Repair  Contract  No.  676,  Oneida  County,  1.04  miles: 
PHELAN  &  SULLIVAN,  Utica,  $5972  (awarded  contract); 
Charles  E.  Haney,  Camillus,  $6189;  R.  D.  Cooper,  Little  Falls, 
$6379;  John  H.  Weidman,  Syracuse,  $6489. 

Repair  Contract  No.  782,  Oneida  County,  1.58  miles:  HARRY 
W.  ROBERTS  &  CO.,  Utica,  $9011  (awarded  contract);  Charles 
E.  Haney,  Camillus,  $9525;  John  H.  Weidman,  Syracuse,  $9566; 
Paddelford  &  King,  Sherburne,  $9813;  R.  D.  Cooper,  Little 
Falls,  $9992;  Daniel  L.  Mott,  Utica,  $10,497. 

Repair  Contract  No.  783,  Oneida  County,  l  mile:  DANIEL 
O'CONNELL  &  SONS,  Holyoke,  Mass.,  $16,937  (awarded  con- 
tract); Langan  Contracting  Corporation,  Albany,  $17,391; 
Harry  W.  Roberts  &  Co.,  Utica,  $17,981;  R.  B.  Cooper,  Little 
Falls,  $23,883. 

Repair  Contract  No.  784,  Oneida  County,  4.02  miles:  DANA 
W.  ROBBINS,  INC.,  New  York,  $5936  (awarded  contract); 
Charles  E.  Haney,  Camillus,  $6132;  Harry  W.  Roberts  &  Co., 
Utica,  $6210;  R.  B.  Cooper,  Little  Falls,  $7166. 

Repair  Contract  No.  801,  Oneida  County,  24.82  miles: 
HARRY  W.  ROBERTS  &  CO.,  Utica,  $8490  (awarded  contract); 
Dana  W.  Robbins,  Inc.,  New  York,  $8974;  Nash  &  Griffin, 
Norwich,  $9148;  County  Construction  Co.,  Troy,  $9664;  De 
Barber  &  Hill,  Fulton,  $9573;  Richard  Hopkins,  Troy.  $10,542. 

Repair  Contract  No.  644,  Ontario  County,  5.68  miles: 
SEMPER  BROS.,  Watertown,  $16,531  (awarded  contract); 
Chambers  &  Barnes,  Rochester,  $17,825;  Thomas  Grady, 
Rochester,  $18,273;  Dale  Engineering  Co.,  Utica,  $1S,444;  J.  W. 
Brennan  Construction  Co.,  Inc.,  Geneva,  $18,950;  Monroe  Roads 
Co.,  Pittsford,  $19,841;  Ribstein-Holter  Co.,  Inc.,  Rochester, 
$20,431. 

Repair  Contract  No.  802,  Ontario  County,  7.37  miles: 
COUNTY  CONSTRUCTION  CO.,  Troy,  N.  Y.,  $4358  (awarded 
contract);  Sweeney  &  Boland,  Rochester,  $4524;  Dale  Engi- 
neering Co.,  Utica,  $4608;  Crouch  Bros.,  Rochester,  $4880;  J.  W. 
Brennan  Construction  Co.,  Inc.,  Geneva,  $5068. 

Repair  Contract  No.  7S9,  Orange  County,  37.31  miles: 
EDWARD  HARTNEY,  Modena,  $2736  (awarded  contract); 
Westchester-Dutchess  Corporation,  Mt.  Vernon,  $3120;  De- 
fiance Corporation,  Ticonderoga,  $3229;  William  Doyle,  Sauger- 
ties, $3229;  Paul  Gsanger,  Monsey,  $3229;  Nash  &  Griffin, 
Norwich,  $327S;  John  A.  Jova,  Inc.,  Newburgh,  $32S4;  Schunne- 
munk  Construction  Co.,  Highland  Mills,  $32S4;  Headley  Good 
Roads  Co.,  Philadelphia,  Penn.,  $3738. 
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Repair  Contract  No.  S07,  Rensselaer  County,  5.94  miles: 
GLEASON  &  DAVITT,  Albany,  $30,931  (awarded  contract): 
Olin  T.  Benedict,  Pittsfield,  Mass.,  $31,644;  Huntoon  &  Fergu- 
son, Hudson  Falls,  $31,663;  Belmar  Contracting  Corporation, 
Inc.,  Troy,  $31,766;  James  J.  Ringney,  Rensselaer,  $31,930; 
Thomas  H.  Karr,  Troy,  $32,200;  County  Construction  Co.,  Troy, 
$33,407;  John  B.  Dower,  Ballston  Spa,  $34,737 

Repair  Contract  No.  S00,  Rockland  County,  3.90  miles- 
JOHN  A.  JOVA,  INC.,  Newburgh  $21,166  (awarded  contract); 
Schunnemunk  Construction  Co.,  Highland  Mills,  $22,568-  H  B 
Sproul  Contracting  Co.,  Inc.,  Peekskill,  $24,525. 

Repair  Contract  No.  803,  Rockland  County,  3.53  miles: 
JOHN  J.  GUINAN  CONTRACTING  CO.,  Brooklyn,  $17,5S5 
(awarded  contract);  Paul  Gsanger,  Monsey,  $13,261;  John  A. 
Jova,  Inc.,  Newburgh,  $1S,7S3;  H.  B.  Sproul  Construction  Co., 
Inc.,  Peekskill,  $22,987. 

Repair  Contract  No.  795,  Saratoga  County,  3.09  miles: 
WILLIAM  J.  MORRISSEY,  Saratoga  Springs,  $i3, 497  ■  (award- 
ed contract);  Gaylor  Stone  Co.,  Inc.,  Saratoga  Springs,  $14,633; 
Huntoon  &  Ferguson,  Hudson  Falls,  $15,245;  William  L. 
Sherrill,  Hudson  Falls,  $15,551;  Thomas  H.  Karr,  Troy,  $15,692- 
Flood  &  Van  Wirt  Co.,  Hudson  Falls,  $16,106;  T.  A.  Sullivan, 
Ballston  Spa.,  $16,148;  John  B.  Dower,  Ballston  Spa,  $16,146. 

Repair  Contract  No.  795,  St.  Lawrence  County,  17.66  miles: 
P.  J.  KENNEDY,  Brasie  Corners,  $5956;  (awarded  contract); 
Richard  Hopkins,  Troy,  $6865;  Spellman-Oliver  Co.,  Chateau- 
gay,  $6906;  DeBarker  &  Hill,  Fulton,  $6983;  Rock  &  Griffin, 
Massena,  $7255;  Flood  &  Van  Wirt  Co.,  Hudson  Falls,  $7348; 

E.  Eggleston,  Yonkers,  $7368. 

Repair  Contract  No.  808,  Schenectady  County,  8.34  miles: 
HUNTOON  &  FERGUSON,  Hudson  Falls,  $3S00  (awarded  con- 
tract); Defiance  Corporation,  Ticonderoga,  $3S79;  J.  J.  Malloy, 
Schenectady,  $4244. 

Repair  Contract  No.  790,  Westchester  County,  14. S7  miles: 
MIGUEL  HOUCK,  White  Plains,  $6679  (awarded  contract); 
Tri-County  Construction  Co.,  Mt.  Vernon,  $7479;  Westchester- 
Dutchess  Corporation,  Mt.  Vernon,  $7501;  Defiance  Corpora- 
tion, Ticonderoga,  $7507;  Phillipsburg  Construction  Corpora- 
tion, Yonkers,  $7507;  E.  T.  Eggleston,  Yonkers,  $7606;  Hughes 
&  Gardner,  North  Tarrvtown,  $7625;  Dailey  &  Merritt,  Port- 
Chester,  $8443.     Noted  June  24. 

-^Albany,  N.  Y. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Aug.  3,  by  Edwin  Duffey,  State  Highway  Corar.,  for 
repairing  highways  in  various  counties. 

+Batavia,  N.  Y. — The  contract  for  paving  Ellicott  St.  has 
been  awarded  to  the  THOMAS  FITZGERALD  CONSTRUC- 
TION CO.,  Fredonia,  at  $12,067. 

Boonville,  Ji.  Y. — Bonds  for  $11,000  were  sold,  the  proceeds 
of  which  will  be  used  for  street  paving. 

+Islip,  N.  Y. — A  contract  for  constructing  200,000  sq.ft. 
of  concrete  sidewalk  has  been  awarded  to  the  CLIFFORD 
CONSTRUCTION  CO.,  Jamaica  (Borough  of  Queens). 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
Contracts  have  been  awarded  for  regulating  and  repaving 
Lincoln  Rd.  from  Bedford  to  Rogers  Ave.  and  Vernon  Ave. 
from  Marcy  to  Tompkins  Ave.  and  Tompkins  Ave.  from 
Vernon  to  Greene  Ave.,  to  the  SICILIAN  ASPHALT  PAVING 
CO.,  41  Park  Row,  at  $6075  and  $17,993,  respectively;  Pioneer 
St.  from  Van  Brunt  to  Richards  St.  to  the  McFARLANE  CON- 
TRACTING CO.,  504  Park  PI.,  at  $6882.  Noted  June  24  and 
July  8. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  11  a.m.,  July  21.  by  L.  H.  Pounds,  Bor- 
ough* Pres.,  for  regulating,  grading,  curbing  and  laying  side- 
walks on  Montgomery  St.  from  Utica  to  Schenectady  Ave., 
Porter  Ave.  from  Meeker  Ave.  to  Anthony  St.,  West  36th  St. 
from  Canal  to  Neptune  Ave.,  63rd  St.  from  21st  Ave.  to  Bay 
Parkway  and  81st  St.  from  19th  to  21st  Ave. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  July  8  by  Maurice  E.  Connolly,  Borough  Pres., 
for  improving  portions  of  Van  Alst  Ave.,  as  follows:  F.  B. 
Smith,  Inc.,  $49,750;  Clancy  &  Nuhn,  $57,772;  A.  D.  Gunner, 
$33,227;  Thomas  Crimmons  Contracting  Co.,  $82,820;  James 
P.  Hudson,  $48,265;  Evergreen  Construction  Co.,  $59,805;  Ana- 
bel  Construction  Co.,  $40,156;  Press  Improvement  Co.,  $46,764; 
Paladine  Contracting  Co.,  $109,840;  Peace  Bros.,  $90,500; 
Charles  A.  Myers  Contracting  Co.,  $70,840.    Noted  July  1. 

+Bel-videre,  N.  J. — The  contract  for  resurfacing  the  Alla- 
muchy  Rd.  has  been  awarded  to  SALMON  BROS.,  Netcong,  at 
$3729,  and  for  treating  other  macadam  roads  in  the  county 
with  tarvia,  at  $8245.    Noted  June  24. 

Burlington,  N.  J. — Bids  will  be  received  until  July  26  by 

F.  W.  Parrott,  County  Audr.,  for  paving  one  mile  of  county 
road. 

Camden,  N.  J. — The  City  Planning  Commission  is  negotiat- 
ing for  paving  Federal  St.  from  27th  St.  to  the  city  line. 

+Jersey  City,  N.  J. — Contracts  have  been  awarded  for  pav- 
ing Pavonia  Ave.  with  asphalt  to  W.  T.  S.  CRICHFIELD,  and 
Mercer  St.  with  chipped  blocks  to  PHILIP  O'REILLY.  Noted 
June  10  and  17. 

Keyport,  N.  J. — Bids  will  be  received  about  Sept.  1  by  the 
Borough  Clerk  for  paving  Broad  St.  with  concrete,  at  an 
estimated  cost  of  $12,000.    Noted  June  24. 

Newton,  N.  J. — The  Township  Board  plans  to  improve 
Cooper's  Glen  Rd.  from  Sussex  to  Colesville  with  macadam. 
The  Board  will  also  resurface  the  Glove-Sussex  macadam  road. 

Weehawken,  N.  J. — Bids  were  received  July  6  for  paving 
Clifton  Terrace  with  (a)  concrete  block,  (b)  bituminous  con- 
crete, (c)  bitulithic  as  follows:  Hastings  Paving  Co.,  (a) 
$12,282;  W.  T.  S.  Crichfield,  (a)  $9549,  (b)  $7960;  Uvalde  As- 
phalt Paving  Co.,  (a)  $11,074,  (b)  $10,393;  Nolan  &  Hornung, 
(a)  $11,026,  (c)  $12,842;  Clinton  Contracting  Co.,  (a)  $9S68,  (c) 
$12,046.    Noted  May  29  and  July  1. 

Weehawken,  N.  J. — The  Township  Commission,  July  6,  ap- 
proved plans  and  specifications  for  the  improvement  of  Co- 
lumbia Terrace. 

+Phila«lelphia,  Penn. — The  contract  for  grading  Mitchell 
St.  from  Pennsdale  St.  to  Walnut  Lane  has  been  awarded  to 
AMOS  W.  BARNES,  at  $7748.    Noted  June  17. 

Sewiekley,  Penn. — Press  reports  state  that  the  Borough 
Council  plans  to  construct  a  four  mile  boulevard. 


Iniontown,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  July  27,  by  Harry  Kisinger,  Controller  of  Favette  County 
for  constructing  2S00  lin.ft.  of  road  in  North  Union  Township 
and  for  furnishing  and  delivering  345,000  bricks  fob  Alicia 


or  South  Brownsville,  for  the  Alicia  Rd.,  in  Luzerne  Township. 
t-,  +Baltimore,  Md. — Contracts  have  been  awarded  bv  the  State 
R°a<]T  Commission's  Garrett  Bldg.,  to  McNERNEY  CON- 
STRUCTION CO.,  Canton,  Penn.,  to  construct  concrete  road- 
way in  Somerset  County,  from  Marion  to  Hopewell  at  $44  - 
285;  PENN  CONSTRUCTION  CO.,  652  Equitable  Bldg.  Balti- 
more, to  resurface  Yord  Rd.  from  Glencoe  to  Verona  Balti- 
more, County  1.04  miles,  at  $7516;  AUSTIN-BENNETT  CON- 
STRUCTION CO.,  321  Knickerbocker  Bldg.,  Baltimore!  to  con- 
struct macadam  roadway  approaches,  1.02  miles,  to  Dover 
Bridge  in  Caroline  and  Talbot  Counties,  at  $9212. 

+Baltimore,  Md. — Contracts  have  been  awarded  for  paving 
from  Paca  to  Eutaw  St.  to  the  CONSOLIDATED 
ENGINEERING  CO.,  243  Calvert  Bldg.,  at  $6595;  Tyson  St 
from  Saratoga  to  Center  St.,  Hargrove  Alley  from  Federal  to 
Trenton  St.  and  other  streets  to  MARTIN  J.  BEACH,  8  Beck 
Lane,  at  $20,740.    Noted  June  3. 

n  *c«™»^rland,  Md.— (Official)— Bids  will  be  received  until 
9:30  a.m.,  July  19,  by  the  City  Clerk  for  improving  Baltimore 
St.  between  the  Western  Maryland  Ry.  and  the  Baltimore 
&  Ohio  R.R.    James  P.  Gaffney  is  City  Engr. 

+Frederick,  Md. —  (Official) — Bids  were  received  July  3  for 
constructing  approximately  1.83  miles  of  State  Aid  road  near 
Petersville,  and  1.04  miles  in  Brunswick  as  follows:  M  J 
Grove  Lime  Co.,  Lime  Kiln,  $34,028;  C.  H.  Hoyt,  $50,794;  A.  H 
Gosnell,  $35,780;  Bester  Long  &  Co.,  $39,764;  Austin  Bennett 
Construction  Co.;  $35,851;  Thomas  Bennett  &  Hunter,  $38,935 
Noted  June  24. 

Charles  City,  Va. — Bids  will  be  received  until  noon,  July  22 
for  constructing  one  mile  of  gravel  road  between  Henrico 
and  Charles  City  Counties. 

*Norfolk,  Va.— (Official)— Bids  will  be  received  until  1  p.m.. 
July  29,  by  the  Board  of  Control  for  paving  certain  streets. 

Prince  George,  Va. — Press  reports  state  that  the  Commis- 
sioners of  Prince  George  County  contemplate  holding  an  elec- 
tion to  vote  on  the  question  of  issuing  $200,000  in  bonds  the 
proceeds  of  which  will  be  used  for  improving  and  constructing 
roads. 

Broad  Oaks,  W.  Va. —  (Clarksburg  post  office) — Bids  will  be 
received  until  7  p.m.,  Aug.  2,  by  the  Common  Council  for  grad- 
ing, curbing  and  paving  with  brick  on  concrete  base  Bridge 
Point,  Harrison,  Marshall,  Main  and  Daisy  St.  and  Buckhan- 
non  Pike. 

+  i:ikins,  W.  Va. —  (Official) — A  contract  for  constructing  a 
number  of  streets  has  been  awarded  to  the  ENTERPRISE 
CONSTRUCTION  CO.,  Elkins.     Noted  June  17. 

Huntington,  W.  Va. — Bids  will  be  received  until  Aug.  3,  by 
the  Cabell  County  Commissioners  for  the  construction  of  15 
miles  of  additional  roads,  including  paving  of  eight  miles  of 
Kanawha  and  James  River  Turnpike,  two  miles  Ohio  River 
Rd.,  four  miles  Hamlin  Pike  and  one  mile  Harveytown  and 
Wayne  County  Pike. 

Morgantown,  W.  Va. — An  election  will  be  held  July  31  in 
Morgan  and  Union  Districts  for  the  purpose  of  voting  on  the 
question  of  issuing  $50,000  and  $120,000  in  bonds  respectively, 
the  proceeds  of  which  will  be  used  for  constructing  roads. 

Bonceverte,  W.  Va. — An  election  will  be  held  July  31  to 
vote  on  the  question  of  issuing  $150,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  road  improvement  in  Green- 
brier District. 

Salisbury,  N.  C. — See  item  under  "Sewers." 

Sarasota,  Fla. — Bids  will  be  received  until  July  24  by  the 
City  Council  for  paving  portions  of  Palm  and  Strawberry  Ave. 
F.  P.  Wright  is  Comr.  Pub.  Wks. 

Greenwood,  Miss. —  (Official) — Bids  will  be  received  until 
7:30  p.m.,  July  20,  for  constructing  gravel  or  concrete  pave- 
ment. Warner  Wells  is  City  Clk.  and  Stanley  Cobham  is 
City  Engr. 

Laurel,  Miss. — Bids  will  be  received  until  July  20  by  D.  F. 
Gardiner,  City  Clk.,  for  street  improvements.  H.  W.  Bill  is 
City  Engr. 

New  Orleans,  La. — Bids  will  be  received  until  July  27  by 
A.  G.  Ricks,  Comr.  of  Pub.  Finances,  for  constructing  a  road 
from  a  point  connecting  with  Chef  Menteur  Rd.,  near  Chef 
Menteur,  to  Rigolets. 

Thibodaux,  La. — Press  reports  state  that  Lefourche  Parish 
will  soon  vote  on  the  question  of  issuing  bonds,  the  proceeds 
of  which  will  be  used  for  improving  highways  in  District 
No.  2. 

Jasper,  Tenn. — Press  reports  state  that  the  citizens  of 
Marion  County  voted  in  favor  of  issuing  $100,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  the  Dixie 
Highway. 

Memphis,  Tenn. — Bids  were  received  for  improving  Mis- 
sissippi Blvd.  from  Calhoun  Ave.  to  Lauderdale  St.,  as  follows: 
Southern  Asphalt  Construction  Co.,  $11,628;  L.  W.  Johnson, 
$9309;  Memphis  Asphalt  &  Paving  Co.,  $9329. 

+Owensboro,  Ky. — A  contract  for  constructing  4%  miles  of 
macadam  road  has  been  awarded  to  MARTIN  &  MARTIN, 
Evansville,  at  $24,500. 

Stanford,  Ky. — According  to  press  reports  the  citizens  o 
Lincoln  County  will  vote  on  the  question  of  issuing  $130,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  21,  by  the  Commissioner  of  Purchases  and  Supplies 
for  improving  Jennings  Rd. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  July  22,  by  Philip  Fosdick,  Dir.  Pub.  Ser.,  for  improving 
Magnolia  St.  from  Plum  to  Elm  St.,  Wade  St.  from  Plum  to 
Elm  St.  and  from  Central  Ave.  to  Providence  St.  and  until 
July  23  for  the  improvement  of  intersection  of  Hopple  and 
Beekman  St.,   at  the  west   end  of  viaduct. 

+ Cincinnati,  Ohio — The  contract  for  improving  the  Comp- 
ton  Rd.  from  Hamilton  Pike  to  Carthage  Pike  has  been 
awarded  to  the  JOHN  REUBEL  CONSTRUCTION  CO.,  at  $9138. 
Noted  June  3. 
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Columbus,  Ohio — (Official) — Bids  will  be  received  until  2 
p.m.,  July  23,  by  Clinton  Cowen,  State  Highway  Comr.,  for 
improving-  a  number  of  roads  in  various  counties. 

+C  oluinbus,  Ohio — (Official) — Contracts  have  been  awarded 
for  road  construction  as  follows:  Licking  County,  Summit 
Extension,  waterbound  macadam,  J.  C.  IMBODEN,  Logan, 
$3375;  Muskingum  County,  Zanesville-McConnelsville  Rd., 
brick,  WARD  PATRICK  &  CO.,  $9927;  Sandusky  County, 
Sandusky-Clyde  Rd.,  EARL  WALTERS,  Sandusky.  $15,490; 
Franklin  County,  Columbus-Newark  Rd.,  bituminous  macadam, 
GRAHAM  &  KINNEAR,  Columbus,  $60,128;  Union  County, 
Marysville-Marion  Rd.,  bituminous  macadam,  SYLVESTER 
BAUGHMAN,  Marysville,  $10,642.     Noted  June  24. 

Cuyahoga  Falls,  Ohio — (Official) — Bids  will  be  received 
until  noon,  July  28,  by  W.  F.  Williamson,  Village  Clk.,  for 
improving  Portage  Ave. 

+Mt.  Gilead,  Ohio — The  contract  for  improving  Foust  Rd. 
in  Westfield  Township  has  been  awarded  to  W.  H.  MILLER, 
Cardington,  at  $7064.    Noted  June  3. 

Mt.  Gilead,  Ohio — Bids  will  be  received  until  11  a.m.,  Aug. 
6,  by  C.  O.  Higgins,  Audr.  of  Morrow  County  for  improving 
and  macadamizing  the  Sexon-Thatcher  Rd.  in  Gilead  and 
Canaan  Townships. 

+Polk,  Ohio — (Official) — Contracts  for  constructing  %  mile 
of  concrete  road  16-ft.  wide,  and  3  V2  miles  of  bituminous  road, 
14-ft.  wide,  have  been  awarded  to  E.  F.  DOWNS  &  CO.,  Toledo, 
at  $7625  and  $31,688  respectively.    Noted  June  24. 

+St.  Clairsville,  Ohio — (Official) — The  contract  for  repair- 
ing and  resurfacing  a  portion  of  High  Ridge  Rd.,  in  Pultney, 
Pease,  Colerain  and  Richland  Townships  has  been  awarded  to 
SEIPLE  &  WOLF,  Toledo,  at  $8000.    Noted  July  1. 

+Toledo,  Ohio — Contracts  have  been  awarded  for  paving 
Hoag  St.,  to  PETER  H.  WATTERS,  $12,66S;  Summit  St.,  to 
GARRIGAN  BROS.,  $34,268;  Forest  St.,  to  the  ASPHALT 
BLOCK  CO.,  $8909. 

Wauseon,  Ohio — Bonds  for  $9571  were  sold  July  5,  the  pro- 
ceeds of  which  will  be  used  for  street  improvements. 

West  Jefferson,  Ohio — Bids  will  be  received  until  July  26 
by  the  City  Clerk  for  paving  Main  St.  with  asphalt  macadam, 
estimated  to  cost  $42,000.     Noted  June  17. 

West  Park,  Ohio — Bids  will  be  received  until  noon,  July  19, 
by  Frederick  Feuchter,  Clk.,  for  constructing  sidewalks  on  a 
number  of  streets. 

Woodstock,  Ohio — At  a  recent  election  the  question  of 
issuing  $4800  in  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  street  paving,  was  defeated. 

Indiana — (Official) — Bids  will  be  received  for  road  con- 
struction in  Indiana  as  follows:  Greensburg,  until  1  p.m., 
Aug.  2.,  by  the  Commissioners  of  Decatur  County  for  con- 
structing roads  in  Fugit  and  Washington  Townships;  Albion, 
until  2  p.m.,  Aug.  2,  by  the  Commissioners  of  Noble  County, 
for  constructing  a  road  on  line  between  York  and  Jefferson, 
Noble  and  Green  Townships;  Versailles,  until  1  p.m.,  Aug.  2, 
by  the  Commissioners  of  Ripley  County  for  constructing  a 
crushed  stone  road  in  Johnson  Township;  Boonville,  until  10 
a.m.,  Aug.  3,  by  the  Commissioners  of  Warrick  County  for  the 
construction  of  a  rock  or  concrete  road  in  Boon  Township; 
Valparaiso,  until  2  p.m.,  Aug.  3,  by  the  Commissioners  of 
Porter  County  for  constructing  gravel  roads  in  Morgan  Center 
and  Portage  Townships;  Noblesville,  until  10  a.m.,  Aug.  3,  by 
the  Commissioners  of  Hamilton  County  for  constructing  a 
road  in  Washington  Township  and  two  in  Wayne  Township; 
Winchester,  until  10  a.m.,  Aug.  3,  by  the  Commissioners  of 
#  Randolph  County  for  constructing  a  road  in  Greene  Township; 
Goshen,  until  1  p.m.,  Aug.  3,  by  the  Commissioners  of  Elkhart 
County  for  constructing  a  gravel,  concrete  or  brick  road  in 
Elkhart  Township. 

H-Columbus,  Ind. — The  contract  for  constructing  a  crushed 
stone  road  in  Hawcreek  Township  has  been  awarded  to  the 
MOORE  &  CHRIST  CONSTRUCTION  CO.,  Letts,  at  $8000. 

+Hartford  City,  Ind. — The  contract  for  constructing  a  ma- 
cadam road  in  Blackford  County  has  been  awarded  to  AL- 
BERT CLAMME,  Hartford  City,  at  $11,740. 

+Jasper,  Ind. — The  contract  for  constructing  a  rock  road 
in  Patoka  Township  has  been  awarded  to  TRAYLOR  & 
KREMPP,  Jasper,  at  $9280. 

+  Kokomo,  Ind. — The  contract  for  constructing  a  stone 
road  in  Clay  Township  has  been  awarded  to  MARTIN  Mc- 
HALE,  Logansport,  at  $5024. 

+Liberty,  Ind. — The  contract  for  constructing  a  road  in 
Union  Township,  Union  County  has  been  awarded  to  WILK 
&  CO.,  Rushville,  at  $19,767. 

+Logansport,  Ind. — The  contract  for  constructing  a  road 
in  Washington  Township  has  been  awarded  to  R.  A.  SULLI- 
VAN, Peru,  at  $9999. 

Portland,  Ind. —  (Official) — Bids  will  be  received  until  7 
p.m.,  July  26,  by  the  City  Council  for  improving  Commerce 
and  Ship  St. 

+Rensselser,  Ind. — The  contract  for  constructing  a  stone 
road  in  Carpenter  Township  has  been  awarded  to  TABER  & 
HALLIHAN,  Wabash,  at  $7218. 

+Rockville,  Ind. — The  contract  for  constructing  the  Rock- 
ville-Nyesville  gravel  road  has  been  awarded  to  THOMAS 
WILSON,  Montezuma,  at  $15,422.  Other  bids  were:  Frank 
L.  Adams,  $17,298;  L.  W.  De  Voto,  $17,400;  A.  L.  Tribble,  $16,- 
438;  W.  P.  Harrison,  $16,875. 

+  Shelby-ville,  Ind. — The  contract  for  constructing  the 
Moral-Van  Buren  Township  line  gravel  road  has  been  award- 
ed to  CHARLES  E.  MOBERLY,  Shelbyville,  at  $6959. 

Birmingham,  Mich. — Bonds  for  $23,300  have  been  sold,  the 
proceeds  of  which  will  be  used  for  street  paving. 

Mt.  Clemens,  Mich. — Bids  will  be  received  until  7:30  pm 
July  19,  by  A.  A.  Devantier,  Clk.,  for  paving  North  and  Grand 
Ave. 

Havana,  111. — The  City  Council  plans  to  pave  a  number  of 
streets. 

+Peoria,  III. —  (Official) — The  contract  for  improving  Callen- 
der  Ave  from  Institute  PI.  to  Western  Ave.  has  been  awarded 
Vn  JOHN  W.  BUSHNELL,  at  $6557. 


Janesville,  Wis. —  (Official) — Bids  will  be  received  until  2 
p.m.,  July  27,  by  the  Board  of  Public  Works  for  paving  Wis- 
consin, South  Bluff  St.  and  Milton  Ave. 

+Milwaukee,  Wis — The  contract  for  paving  Grand  Ave. 
from  Fourth  to  Eighth  St.  has  been  awarded  to  HENRY 
HASE,  at  $14,500.    Noted  June  24. 

Sioux  City,  Iowa — (Official) — Bids  will  be  received  until  10 
a.m.,  July  17,  by  Paul  J.  Wells,  City  Clk.,  for  street  paving. 

Spencer,  Iowa — (Official) — Bids  will  be  received  until  .8 
p.m.,  July  27,  for  laying  70,000  sq.yd.  of  pavement.  E.  O'Keefe 
is  City  Engr. 

Norfolk,  NTeb. — Bids  will  be  received  until  July  19  by  P  F 
Stafford,  City  Clk.,  for  constructing  30,000  yd.  of  concrete 
pavement  and  16,000  lin.ft.  of  concrete  curb.    Noted  June  3. 

+Fargo,  ST.  D. — The  contract  for  paving  Fourth  St.  has 
been  awarded  to  S.  BIRCH  &  SONS,  at  $26,122. 

Butte,  Mont. — Bids  will  be  received  about  Aug.  7  by  J.  C 

„Clty  Clk  >  for  Pav'n&  Main  St.,  at  an  estimated  cost 
of  $15,000. 

Hardin,  Mont. — Bids  will  be  received  until  July  20  by  F.  M. 
Lipp,  Town  Clk.,  for  improving  streets  in  District  No.  1. 

Walkerville,  Mont — The  City  Council  plans  to  improve 
North  Mam  St.  from  Lexington  Mine  to  Daly  St.  by  macadam- 
izing, estimated  to  cost  $10,000. 

Independence,  Mo. — The  County  Court  will  receive  bids 
about  Aug.  1  for  widening  and  paving  Van  Horn  Blvd.,  the  old 
Santa  Fe  trail  connection  between  Independence  and  Kansas 
City. 

Kansas  City,  Mo. — Press  reports  state  that  bids  will  be  re- 
ceived about  Aug.  1  for  grading  portions  of  Donnelly,  Jack- 
son and  Booth  Ave.  and  59th,  Olive  and  Ninth  St. 

St.  Joseph,  Mo.- 

ing  Noyes  Blvd. 


-The  Park  Board  is  receiving  bids  for  pav- 


Caldwell,  Tex. —  (Official) — Bids  will  be  received  until  2 
p.m.,  July  31,  by  the  Commissioners  of  Burleson  County  for 
road  improvements  in  District  No.  1. 

+Clarksville.  Tex. — The  City  Council  has  awarded  a  con- 
tract for  paving  35  streets  to  McCULLAN  &  DALTON,  Dallas 
Noted  Apr.  8  and  May  20. 

„r„9,uer.0'  Tex — At  a  recent  election  the  question  of  issuing 
$58,000  m  bonds,  the  proceeds  of  which  was  to  have  been  used 
for  constructing  roads  in  District  No.  4,  De  Witt  County 
was  defeated. 

Ft.  Stockton,  Tex. — The  construction  of  an  automobile 
highway  between  Ft.  Stockton  and  Grand  Falls  is  being 
promoted  by  a  committee  of  citizens  representing  the  two 
towns.  Most  of  the  work  will  be  on  a  stretch  of  road  between 
Grand  Falls  and  Salt  Crossing,  18  miles.  James  Rooney, 
Mayor  of  Ft.  Stockton,  is  interested  in  the  project. 

El  Paso,  Tex. — It  is  planned  by  the  Commissioners'  Court 
to  use  the  proceeds  of  the  $750,000  bonds  to  be  voted  on  at  an 
election  to  be  held  Aug.  3  in  the  construction  of  a  concrete 
highway  from  the  New  Mexico-Texas  State  line  to  Fabens 
in  the  Rio  Grande  Valley,  a  distance  of  50  miles.  The  con- 
crete material  will  be  laid  upon  the  top  of  the  present  paved 
road. 

Port  Lavaca,  Tex. — An  election  will  be  held  July  27  to  vote 
on  the  question  of  issuing  $17,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  and  bridges. 

Seguin,  Tex. —  (Official) — Bids  will  be  received  until  July  19 
by  the  Commissioners  of  Guadalupe  County  for  constructing 
six  miles  of  road.  Bonds  for  this  purpose  were  sold  recently 
F.  E.  Hess,  1604  Southwestern  Life  Bldg.,  Dallas,  is  Engr. 

+Salt  Lake  City,  Utah — The  contract  for  paving  West  St. 
from  First  to  Second  South  St.  has  been  awarded  to  G  A 
HEMAN,  at  $9618. 

+Everett,  Wash. — The  contract  for  constructing  Perman- 
ent Highway  No.  18  has  been  awarded  to  WARD  &  TEMPLE- 
TON,  Everett,  at  $13,694. 

+Mt.  Vernon,  Wash. — The  contract  for  paving  Cleveland 
Ave.  has  been  awarded  to  M.  E.  MORRIS,  Burlington  at 
$10,469.  Other  bids  were:  Grant-Evig  &  Co.,  Anacortes 
$11,056;  N.  W.  Ball,  Seattle,  $10,780;  R.  W.  McKinstrv  Mt' 
Vernon,  $10,848. 

+ Tacoma,  Wash. — A  contract  for  constructing  concrete 
sidewalks  in  the  North  End  District  has  been  awarded  to  S  R 
GRAY,  Tacoma,  at  $9695.  Other  bids  were:  B.  S  Davis 
Tacoma,  $1  0,474;  Joseph  Warter,  Tacoma,  $10,745;  Macheller 
Bros.,  $9775. 

+St.  Helens,  Ore. — The  Columbia  County  Court  has  awarded 
a  contract  for  the  construction  of  a  section  of  the  St.  Helens- 
Pittsburgh  Highway,  near  Houlton,  to  A.  H.  TARBELL,  at 
approximately  $40,000. 

+Burlingame,  Calif. — The  City  Council  has  awarded  a  con- 
tract for  street  improvements  to  the  RAISCH  IMPROVEMENT 
CO.,  San  Francisco,  at  $10,369.    Noted  May  20. 

Sacramento,  Calif. — Bids  will  be  received  until  July  26  by 
the  State  Highway  Commission,  515  Forum  Bldg.,  for  road 
construction,  as  follows:  Colusa  County,  through  Arbuckle, 
about  0.3  mile  to  be  surfaced  with  asphalt;  Marin  Countv, 
between  Burdell  and  St.  Vincent,  about  four  miles,  to  be  graded: 
Monterey  County,  from  Greenfield  to  Camphora,  about  11.7 
miles,  to  be  paved  with  Portland  cement  concrete;  Santa 
Barbara  County,  from  Gaviota  Pass  to  Zaca  Station,  about  11.4 
miles,  to  be  graded:  San  Luis  Obispo  County,  from  Atascadero 
Creek  to  Paso  Robles,  about  10  miles,  to  be  paved  with 
Portland  cement  concrete.  Wilson  R.  Ellis  is  Secy,  of  the 
Comn. 

+San  Diego,  Calif. — The  contract  for  grading  Edgemont 
St.  from  Grape  to  Cedar  St.  has  been  awarded  to  the  C.  L. 
HYDE  CONSTRUCTION  CO.,  at  $4426. 

+San  Leandro,  Calif. — The  City  Trustees  have  awarded  a 
contract  for  street  paving  to  the  CALIFORNIA  BITHULITHIC 
CO.,  at  $64,696. 
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Amherstborg,  Ont. — The  Town  Council  plans  to  lay  one 
mile  of  pavement  on  Sandwich  and  Aspley  St.  G.  E.  Pulford 
is  Clk. 

Renfrew,  Out. — Press  reports  state  that  the  Town  Council 
plans  to  pave  Hall  and  Coombs  St.  with  macadam,  at  an 
estimated  cost  of  $7750.    J.  R.  Stewart  is  Engr. 

INDUSTRIAL,  WORKS 

Fall  River,  Mass, — The  Algonquin  Printing  Co.  will  build 
a  three-story,  104x255-ft.  addition  to  its  plant. 

Lowell,  Mass. — The  Appleton  Co.  will  build  a  ten-story, 
92xl33-ft.,  reinforced-concrete  storehouse  to  cost  approxi- 
mately $75,000.    Noted  June  3 

New  Hertford,  Mass. — The  Merchants'  Terminal  Warehouse 
Co.,  recently  organized,  will  build  an  eight-story,  10Sxl5S-ft., 
concrete  warehouse.    James  F.  Bacon  is  Pres. 

+Salem,  Mass.— C.  S.  CUNNINGHAM  &  SONS,  101  Tremont 
St.,  Boston,  Mass.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-storv,  54x97-ft.,  reinforced-concrete  garage 
on  Essex  St.,  for  G.  H.  Keefe,  46  Boston  St.  The  estimated 
cost  is  $20,000. 

Salem,  Mass. — The  Hvgrade  Incandescent  Lamp  Co.  will 
build  a  four-story,  54x206-ft.  brick  factory  on  Federal  St. 

Springfield,  Mass. — A.  A.  Geisel  will  build  a  two-story, 
67xl65-ft.  garage  and  repair  shop  on  Chestnut  St.  E.  C.  & 
G.  C.  Gardner  is  Arch. 

♦  Springfield,  Mass. — The  contract  for  the  construction  of  a 
two-story,  69xl01-ft.  building  for  the  Springfield  Daily  News 
has  been  awarded  to  FRED  T.  LEY  CO.,  INC.  H.  L.  Sprague 
is  Arch. 

Springfield,  Mass. — The  Springfield  Union  plans  the  con- 
struction of  a  three-story  building  on  Fort  St.,  for  its  me- 
chanical department. 

Springfield,  Mass. — M.  C.  Barrett,  600  State  St.,  will  build 
a  62x66-ft.,  brick  garage  to  cost  $12,000. 

Ansonia,  Conn. — The  Farrell  Foundry  &  Machine  Co.  will 
build  a  120x226x400-ft.,  brick  and  reinforced-concrete  build- 
ing to  cost  $100,000.  James  E.  Brooks,  Bloomfield,  N.  J.,  is 
Arch. 

Ansonia,  Conn. — The  American  Brass  Co.  plans  the  con- 
struction of  buildings  at  its  A.  B.  C.  Branch  as  follows:  A 
100x220-ft.  rolling  mill,  to  cost  $100,000;  a  132xl48-ft.  cast- 
ing shop,  to  cost  $100,000;  a  metal  storage  building,  to  cost 
$100,000;  an  85x95-ft.  coal  pocket,  to  cost  $10,000;  and  a  55x75- 
ft.  ash  reducing  plant,  to  cost  $8000;  all  of  reinforced-concrete 
and  brick. 

Bridgeport,  Conn. — The  Bridgeport  Arms  Co.,  Boston  Ave., 
will  build  two  five-storv,  brick  and  steel  factories,  to  cost 
$200,000  each. 

Hartford,  Conn. — H.  B.  Beach  &  Co.  will  repair  the  damage 
to  its  factory  on  Mechanic  St.,  caused  by  fire,  at  a  cost  of 
$15,000. 

+Herkimer,  N.  Y. —  (Official) — Carl  Haug,  Arch.,  Little 
Falls,  N.  Y.,  has  awarded  the  contract  to  STEPHEN  HINES 
for  the  construction  of  a  three-story,  60x90-ft.  addition  to  the 
Royal  Gem  Mills.  Joseph  Reamy,  St.  Johnsville,  N.  Y.,  is 
Pres.    Noted  July  1. 

+Jamestown,  N.  Y. — The  Gurney  Ball  Bearing  Co.  has 
awarded  the  contract  for  the  construction  of  a  one-story,  170x 
2fi6-ft.  factory  on  Chandler  St.  to  the  JAMESTOWN  CON- 
STRUCTION CO.    Noted  Apr.  22. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  about  Sept.  1  for  the  construction  of  a  200x 
300-ft.  factory  at  Park  and  Nostrand  Ave.  for  the  American 
Tobacco  Co.,  Kent  Ave.  The  estimated  cost  is  $500,000.  Fran- 
cisco &  Jacobus,  200  Fifth  Ave.  (Borough  of  Manhattan)  is 
Arch.    Noted  July  8. 

Rochester,  N.  Y. — The  Brewster-Gordon  Wholesale  Grocery 
Co.  will  build  a  five-story,  89x202  ft.,  reinforced-concrete 
warehouse  on  Canal  St. 

♦Rochester,  N.  Y.— (Official) — The  TURNER  CONSTRUC- 
TION CO.,  Prudential  Bldg.,  Buffalo,  has  been  awarded  the 
contract  for  the  construction  of  a  three-story,  95x217-ft. 
reinforced-concrete  factory  and  warehouse  for  the  Vacuum 
Oil  Co. 

Syracuse,  N.  Y. — The  Globe  Malleable  Iron  &  Steel  Co.,  101 
Greenway  Ave.,  will  expend  $200,000  for  additions  to  its 
foundry. 

Jersey  City,  N.  J. — Plans  have  been  prepared  by  R.  W. 
Sailer,  Arch.,  75  Montgomery  St.,  for  the  construction  of  a 
concrete  garage  and  bakery  at  Montgomery  and  Merseles 
St.  for  the  National  Grocery  Co.    The  estimated  cost  is  $75,000. 

Newark,  N.  J. — Franklin  Gruman  plans  alterations  to  his 
brick  factory  at  77  St.  Francis  St.,  to  cost  approximately 
$17,000. 

Fallston,  Penn. —  (New  Brighton  post  office) — The  C.  C.  & 
E.  P.  Townsend  Co.  will  rebuild  its  factory  which  was  recently 
destroyed  by  fire  at  a  loss  of  $100,000. 

Marcus  Hook,  Penn. — The  contract  will  soon  be  awarded 
by  Ballinger  &  Perrot,  Arch.,  1710  Arch  St..  Philadelphia, 
Penn.,  for  the  construction  of  a  one-story.  153x423-ft.  brick 
factory,  and  a  two-story,  44x73-ft.  brick  and  concrete  factory 
for  the  Viscose  Co. 

Philadelphia,  Penn. — William  Steele  &  Sons  Co.,  Arch., 
1600  Arch  St..  has  prepared  plans  for  the  construction  of  a 
four-story,  108xl20-ft.  factory  at  Second  and  Erie  Ave.  for 
the  Thomas  Potter  &  Sons  Co.,  to  replace  the  one  recently 
destroyed  by  fire  with  a  $50,000  loss. 

Pittsburgh,  Penn. — The  Westinghouse  Co.,  plans  the  con- 
struction of  an  ammunition  factory,  with  a  daily  capacity  of 
200,000  rounds. 

♦Riverside,  Penn. — The  Carpenter  Steel  Co.  has  awarded 
the  contract  for  the  construction  of  a  one-story,  65xl85-ft. 
annex  to  L.  H.  FOCHT  &  SON.  The  estimated  cost  is  $25,- 
000. 


+  s<mt!i  Bethlehem,  l'enn. — The  contract  for  the  construc- 
tion of  a  $350,000  benzol  plant  for  the  Lehigh  Coke  Co.,  has 
been  awarded  to  the  CARL  STILL  CO. 

Baltimore,  Md. — The  Baltimore  Enamel  &  Novelty  Co., 
Woodall  and  Clement  St.,  plans  the  construction  of  a  128x300- 
ft.  addition. 

Baltimore,  Md. — The  Maryland  Cold  Storage  Co.  will  soon 
award  the  contract  for  the  construction  of  a  $175,000  cold- 
storage  plant. 

♦Baltimore,  Md.  —  The  Baltimore  City  Garage  Co.  has 
awarded  the  contract  for  the  construction  of  a  four-story  gar- 
age at  29  South  Charles  St..  to  JOSEPH  C.  SCHANBERGER. 
The  estimated  cost  is  $100,000.    Wyatt  &  Nolting  is  Arch. 

+Baltimore,  Md. — J.  HENRY  SMITH  has  been  awarded  the 
contract  for  the  construction  of  a  three-story,  39xlll-ft.,  brick 
warehouse  at  14  South  High  St.,  for  the  Joseph  Fisher 
Specialty  Co.  The  estimated  cost  is  $20,000.  George  R.  Callis, 
Jr.,  is  Arch. 

Baltimore,  Md — John  T.  Buckley,  916  Bolton  St.,  will  build 
a  one-story  garage  at  an  estimated  cost  of  $15,000. 

♦  Suffolk,  Va. — HARWOOD  &  MOSS,  Newport  News,  Va„ 
has  been  awarded  the  contract  for  the  construction  of  a  two- 
story,  reinforced-concrete  storage  warehouse  for  the  Holland- 
Lee  Co.    A.  T.  Holland  is  Pres. 

Wheeling,  W.  Va. —  (Official) — The  Saturn  Machine  Co. 
plans  the  construction  of  a  brass  foundry.  E.  W.  Krause  is 
Mgr. 

+Akron,  Ohio — The  contract  for  the  construction  of  three 
additions  to  the  plant  of  the  Goodvear  Tire  &  Rubber  Co.  has 
been  awarded  to  the  HUNKIN-CONKEY  CONSTRUCTION 
CO.,  321  Cuyahoga  Bldg.  Estimated  cost,  $400,000.  Noted 
July  8. 

♦Cleveland,  Ohio — The  Frantz-Premier  Co.,  Leader-News 
Bldg.,  has  awarded  the  contract  for  the  construction  of  a 
four-story,  61x320-ft.  factory  and  a  38x50-ft.  foundry  at  Ivan- 
hoe  Rd.  and  the  New  York,  Chicago  &  St.  Louis  R.R.  to  the 
SAMUEL  AUSTIN  &  SON  CO.,  14,230  Euclid  Ave.  The  esti- 
mated cost  is  $115,000.    Noted  July  1. 

♦  Cleveland,  Ohio — The  contract  for  the  construction  of  a 
factory  at  East  55th  and  Superior  Ave.,  for  the  Richman  Bros. 
Co.,  Prospect  and  Ontario  St.,  has  been  awarded  to  the 
HUNKIN-CONKEY  CONSTRUCTION  CO.,  321  Cuyahoga  Bldg. 
Estimated  cost,  $250,000.    Noted  June  10. 

Cleveland,  Ohio — Plans  have  been  prepared  by  the  W.  S. 
Ferguson,  Arch.,  615  Euclid  Bldg.,  for  the  construction  of  a 
one-story,  80xl20-ft.  factory  for  the  Cleveland  White  Metal 
Co.,  8005  Melrose  Ave.    The  estimated  cost  is  $60,000. 

Cleveland,  Ohio — The  Standard  Welding  Co.,  West  76th 
St.  and  New  York  Central  R.R.,  plans  the  construction  of  a 
$100,000  plant. 

♦Cleveland,  Ohio — The  contract  for  the  construction  of  an 
S0x360-ft.  factory  on  East  61st  St.  for  the  Hvdraulic  Pressed 
Steel  Co.  has  been  awarded  to  the  SAMUEL  W.  EMERSON 
CO.,  Chamber  of  Commerce  Bldg.     Noted  July  1. 

Columbus,  Ohio — The  contract  for  the  construction  of  a 
warehouse  for  Rosenthal  Bros.,  on  West  Spruce  St.,  has  been 
awarded  to  D.  W.  McGRATH,  at  $32,500.  Riebel  &  Son,  is 
Arch. 

Fostoria,  Ohio — The  contract  will  soon  be  awarded  by  J. 
M.  Myers,  Pres.  of  the  Fostoria  Provision  Co.,  106  V2  Main  St., 
for  the  construction  of  a  packing  plant. 

Hamilton,  Ohio — Bids  are  being  received  for  the  construc- 
tion of  a  two-story  brick  warehouse  at  Seventh  St.  and  Maple 
Ave.  for  the  B.  H.  Kroger  Grocery  &  Bakery  Co.  The  esti- 
mated cost  is  $25,000.    J.  P.  Mormer  is  Local  Mgr. 

♦Toledo,  Ohio — THEODORE  STERRITT,  Detroit,  Mich.,  has 
been  awarded  the  contract  for  the  construction  of  a  seven- 
story  reinforced-concrete  warehouse  at  Spielbusch  Ave.  and 
State  St.  for  the  Scheiwe  Storage  Co.,  645  Ohio  Bldg.  Man- 
fred M.  Stophlet  is  Arch.    Noted  Apr.  8. 

Toledo,  Ohio — Gortland  Bros.,  Marion,  Ind.,  plans  the  con- 
struction of  a  foundry.    Estimated  cost,  $40,000. 

♦Toledo,  Ohio — The  contract  for  the  construction  of  a  two- 
storv,  brick  and  stone  storage  building  on  Palmwood  Ave.  for 
the  De  Vilbiss  Mfg.  Co.,  has  been  awarded  to  JACOB  JACOBS. 
Manfred  M.  Stophlet  is  Arch. 

Uhriehsville,  Ohio — The  United  States  Clay  Products  Co. 
plans  the  construction  of  a  three-story,  80x256-ft.  building 
with  a  35xll2-ft.  annex,  arrtl  12  kilns,  36  ft.  in  diameter.  The 
estimated  cost  is  $95,000.    S.  L.  Weaver  is  Arch. 

Indianapolis,  Ind. — The  E.  C.  Atkins  Co.  will  build  a  two- 
story,  100x400-ft.  reinforced-concrete  addition  to  its  plant  to 
cost  $130,000. 

Tell  City,  Ind. — The  Southwestern  Furniture  Co.  plans  the 
construction  of  a  factory. 

♦Bay  City,  Mich.— THE  BAY  CITY  STONE  CO.  has  been 
awarded  the  contract  for  the  construction  of  a  one-story,  80x 
210-ft.  storage  building,  and  a  two-story,  70x298-ft.  factory  on 
Marquette  and  Sidney  St.,  for  the  Bigelow  Cooper  Co. 

♦Detroit,  Mich. — The  H.  C.  CHRISMAN  CO.  has  been 
awarded  the  contract  for  the  construction  of  a  four-story, 
brick  and  steel  factory  on  Russell  St.,  for  the  Detroit  Wire 
Spring  Co.  Albert  Kahn,  58  La  Fayette  Ave.,  is  Arch.  Noted 
July  8. 

Detroit,  Mich. — A  permit  has  been  granted  to  the  Hudson 
Motor  Car  Co.  for  the  construction  of  a  two-story,  60xl80-ft.. 
and  a  three-story,  60xl00-ft.  addition  to  its  plant  at  Jeffer- 
son Ave.,  E.,  and  Conner's  Creek.  The  estimated  cost  is 
$40,000.    Albert  Kahn,  58  LaFayette  Ave.,  is  Arch. 

♦Detroit,  Mich. — The  Rands  Mfg.  Co.,  Holden  Ave.,  has 
awarded  the  contract  for  the  construction  of  a  three-story, 
concrete  addition  to  its  plant  to  the  W.  E.  WOOD  CO.,  Ford 
Bldg.     The  estimated  cost  is  $20,000. 

Detroit,  Mich. — The  Schleider  Mfg.  Co.,  Fort  St.,  E.,  will 

build  a   one-story,   concrete  plant  on  East  Grand  Blvd.,  to 

cost  $19,000. 

Detroit,  Mich. — The  Timken-Detroit  Axle  Co.  will  build  a 

four-story  factory  to  cost  $60,000  and  a  one-story  garage  to 
cost  $5000,  on  Clark  St. 
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Detroit.  Mich. — The  Rands  Mfg.  Co.  will  build  a  two-story 
factory  on  Holton  St.,  to  cost  $20,000. 

Chicago,  111. — The  American  Car  &  Foundry  Co.,  Railway 
Exchange,  will  build  a  one-story  steel-car  shop  at  2416  South 
Paulina  St.,  to  cost  $20,000.    A.  A.  Bown  is  Arch. 

Chicago,  III — The  Sidlo  Steel  Co.  will  build  a  five-story, 
brick  factory  at  2350  Canal  St.,  to  cost  $30,000.  C.  A.  Ecks- 
trom,  5  North  La  Salle  St.,  is  Arch. 

Chicago,  111. — The  Galena  Signal  Oil  Co.,  80  East  Jackson 
Blvd.,  has  purchased  131,000  sq.ft.  of  land  at  58th  Ave.  and 
66th  St.,  on  which  it  will  build  a  brick  and  concrete  ware- 
house and  distributing  station  to  cost  $50,000.  Frank  D. 
Chase,   122  South  Michigan  Ave.,   is  Arch. 

St.  Paul,  Minn. — The  Willys  Overland  Co.,  Toledo,  Ohio, 
plans  the  construction  of  a  $250,000  warehouse.  Royal  R. 
Scott  is  Secy. 

+St.  Louis,  Mo. —  (Official) — O.  R.  S.  Traber,  Arch.,  Fuller- 
ton  Bldg.,  has  awarded  the  contract  for  the  construction  of  a 
four-story,  48x96-ft.  factory  for  Vivianno  Bros.,  1022  North 
Seventh  St.,  to  THEODORE  H.  RATZ,  2616  Vanderburgh  Ave., 
at  $27,000.    Noted  July  1. 

+Corpus  Christi,  Tex. — Weil  Bros,  has  awarded  the  con- 
tract for  the  construction  of  a  100xl50-ft.  warehouse  on  Tiger 
St.,  to  OSCAR  LUTZ. 

Niles  City,  Tex. — The  grain  elevator  of  E.  R.  &  D.  C.  Kolp, 
which  was  recently  damaged  by  fire  to  the  extent  of  $40,000, 
will  be  repaired. 

+Avon,  Calif. —  (Martinez  post  office) — The  Associated  Oil 
Co.  has  awarded  the  contract  for  the  construction  of  an  addi- 
tion to  its  plant  to  the  WESTERN  PIPE  &  STEEL  CO.,  San 
Francisco,  at  $38,158.    Noted  May  20. 

+E1  Modeno,  Calif. — The  contract  for  the  construction  of 
an  84xl44-ft.  addition  to  the  packing  house  of  David  Hewes 
has  been  awarded  to  GEORGE  PREBLE,  Santa  Ana.  The 
estimated  cost  is  $12,000.    R.  L.  Folger  is  Arch. 

+  1.iis  Angeles,  Calif. — The  Rudger-Merle  Co.  has  awarded 
the  contract  for  the  construction  of  a  three-story  warehouse 
at  532  South  Alameda  St.  to  the  ALTA  PLANING  MILL  CO., 
at  $53,000.    William  Curlett  &  Son  is  Arch. 

San  Francisco,  Calif. — The  Harbor  Warehouse  Co.,  North 
Point  and  Kearing  St.,  will  build  a  two-story,  133x205-ft., 
brick  warehouse  at  Bay  and  Kearny  St.,  to  cost  $30,000. 

San  Francisco,  Calif. — A  four-story  building  will  be  con- 
structed at  Fourth  and  Brannan  St.  for  the  John  Bollman  Co., 
at  an.  estimated  cost  of  $200,000.  C.  P.  Weeks,  Mutual  Bank 
Bldg.,  is  Arch. 

Victorville,  Calif. — The  Southwest  Portland  Cement  Co. 
will  build  a  plant  to  have  a  daily  capacity  of  2500  bbl.  of 
cement.  Carl  Leonardt,  Los  Angeles,  is  Pres.  Estimated  cost, 
$1,000,000. 

Ottawa,  Ont. — Bids  are  being  received  by  W.  H.  George, 
Arch.,  Castle  Bldg.,  for  the  construction  of  a  brick  and  con- 
crete garage  for  M.  Landreville.  The  estimated  cost  is  $20  - 
000. 

Toronto,  Ont. — The  Borthwick  Bakery  will  build  a  two- 
story  addition  to  its  plant  to  cost  $14,000. 

Vancouver,  B.  C. — The  McLaughlin  Motor  Car  Co.,  1219 
Georgia  St.,  will  build  a  reinforced-concrete  garage  to  cost 
$75,000. 

FEDERAL,  GOVERNMENT  WORK 

+Post  Office — Mt.  Vernon,  N.  Y. — The  contract  for  the  con- 
struction of  the  post  office  at  Mt.  Vernon  has  been  awarded 
to  JOSEPH  DI  BENEDETTO,  423  East  115th  St.,  New  York,  at 
$87,737.    Noted  May  27  and  July  1. 

Dredging — New  York,  N.  Y. — Bids  will  be  received  until 
noon,  Aug.  2,  at  the  U.  S.  Engineer  Office,  Room  707  Army 
Bldg.,  New  York,  for  dredging  in  Hempstead  and  Huntington 
harbors. 

★Dredging — -Philadelphia,  Penn. — Bids  will  be  received  un- 
til noon,  Aug.  9,  at  the  U.  S.  Engineer  Office,  Philadelphia 
for  dredging  in  Delaware  River  on  Bellevue  and  Cherry  Island 
lighthouse  ranges. 

Riprap — Philadelphia,  Penn. — Bids  were  received  July  8 
by  Col.  George  A.  Zinn,  Philadelphia,  for  constructing  about 
12,000  tons  of  riprap  along  the  channel  face  on  the  bulkhead 
in  the  Delaware  River  at  the  lower  end  of  Artificial  Island 
as  follows:  C.  R.  Simpson,  170  Broadway,  New  York  N  Y 
$1.72  per  ton;  Ellis  D.  Thompson,  1505  Arch  St.,  Philadelphia 
Penn.,  $1.89;  Coast  &  Lakes  Contracting  Corporation  41 
Broad  St.,  New  York,  N.  Y.,  $1,39  (will  probably  be  awarded 
contract);  Edwin  S.  Sickles,  New  Baltimore,  N.  Y.,  $2  IS  Noted 
June  22. 

Boiler  Plant — Indian  Head,  Md. — Bids  were  received  July 
3,  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington 
for  the  construction  of  an  extension  to  the  existing  boiler 
plant  at  the  U.  S.  Naval  Proving  Grounds,  Indian,  Head-  (a) 
on  Government  specifications;  (b)  on  bidder's  specifications 
as  follows:  Day  &  Zimmerman,  Philadelphia,  Penn  (bl 
$192,144;  John  W.  Danforth  Co.,  Buffalo,  N.  Y.,  (a)  $169  987- 
Evans,  Almiral  &  Co.,  New  York,  N.  Y.  (b)  $191,831  Noted 
June  3. 

+SchooI — Washington,  D.  C. — Contracts  for  the  construc- 
!!.on^of  the  superstructure  of  High  School  No.  174,  known  as 
the  Colored  High  School,  have  been  awarded  as  follows:  Con- 
struction proper  P.  F.  GORMLEY  CO.,  Washington,  at  $260,- 
767;  plumbing,  STANDARD  ENGINEERING  CO.,  Washington. 
P/,C-;  heating,  DRIGS,  DISTERN  &  STRINGER,  Baltimore 
Md.  at  $61,317  and  stack,  HEINE  CHIMNEY  CO.,  New  York 
N.  Y.,  $1786.    Noted  May  20.  ' 

Sewers — Washington,  D.  C. — Bids  were  received  July  7, 
by  the  Commissioners  of  the  District  of  Columbia  for  the  con- 
struction of  sewers  as  follows:  (a)  George  Hvman,  Wash- 
ington, (b)  Warren  F.  Brenizer  Co.,  Washington,  (c)  Conti- 
nental Contracting  Co.,  Baltimort,  Md.,  (d)  William  F.  Cush, 
Ji?  »in„?ton:  Service  sewers,  ordinary  excavation,  (a)  $0.50, 
(h)  $0.65,  (c)  $1.85,  (d)  $0.60:  sewer  brick  masonry,  (a)  $14! 
•(b)  $14,  (c)  $15,  (d)  $14;  12-in.  diameter  sewer  pipe,  (a)  $0.55, 


(b)  $0.70,  (c)  $1.35,  (d)  $0.62;  10-in.  diameter  sewer  pine,  (a) 
$0.45,  (b)  $0.60,  (c)  $1.20,  (d)  $0.60;  Northhampton  St.  Outlet 
Sewer;  ordinary  excavation,  (a)  $0.60,  (b)  $0.50,  (c)  $2.75,  (d) 
$0.60;  sewer  brick  masonry,  (a)  $16,  (b)  $16,  (c)  $18,  (d)  $14- 
12-inich  diameter  sewer  pipe,  (a)  $0.80,  (b)  $0.95,  (c)  $1.85, 
(d)  $0.62. 

★  Sidewalks — Washington,  D.  C. — Bids  will  be  received  until 

2  p.m.,  Aug.  10,  by  the'  Board  of  Commissioners  for  construct- 
ing concrete  sidewalks  in  the  District  of  Columbia. 

...  *Steel  Barges — Vicksburg,  Miss. — Bids  will  be  received  un- 
til noon,  Aug.  12,  by  the  Officer  of  the  Third  Mississippi  River 
District,  P.  O.  box  404,  Vicksburg,  for  six  steel  barges. 

Post  Office — Ypsilanti,  Mich. — Bids  will  be  received  until 

3  p.m.,  Aug.  20,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
treasury  Dept.,  Washington,  D.  C,  for  constructing  the  U.  S 
post  office  complete. 

+Canal  Work — Great  Falls,  Mont. — The  contract  has  been 
awarded  to  the  TWO-MIRACLE  CONCRETE  CORPORATION 
Great  Falls,  at  about  $31,000,  for  constructing  Panlo  laterals 
A  and  31  A,  Flathead  Irrigation  project. 

★  Post  Office — Blackwell,  Okla. — Bids  will  be  received  until 
3  p.m.,  Aug.   19,   by  James  A.  Wetmore,  Act.   Superv.  Arch 
Treasury  Dept.,  Washington,  D.  O,  for  constructing  the  U.  S 
post  office  at  Backwell. 

★  Cylinder  Gates — Yakima,  Wash. — Bids  will  be  received 
until  2  p.m.,  July  19,  by  Morris  Bien,  Act.  Dir.,  U.  S.  Reclama- 
tion Service,  Dept.  of  the  Interior,  Washington,  D.  C,  for  two 
c.-i.  cylinder  gates  of  12  ft.  diameter  for  service  under  100  ft 
head  for  the  Keechelus  Reservoir,  Yakima  Project,  and  a 
duplicate  set.    Noted  July  19. 

Subtreasury — San  Francisco,  Calif.  —  Bids  were  received 
July  7,  by  the  Supervising  Architect,  Treasury  Dept.  Wash- 
ington, D.  C,  for  changes  in  the  Subtreasury  building,  San 
Francisco,  Calif,  as  follows:  Williams  Bros.,  $15,300;  C  A 
Day  Co.,  $16,125;  Harvey  A.  Klyce,  $15,670;  Grant  Fee,  $12,500; 
Lange  &  Bergstrom,  $17,500:  B.  F.  Owsley,  $10,S00;  Construc- 
tion Engineering  Co.,  $9760;  Campbell  Building  Co.  of  Utah 
Salt  Lake  City,  Utah,  $12,800.  Above  bidders  are  of  San  Fran- 
cisco unless  otherwise  specified.     Noted  June  10. 

Miscellaneous    Supplies — Panama — Bids    will    be  received 
until  10:30  a.m.,  July  16,  by  Maj.  F.  C.  Boggs,  Gen.  Pur  Agt 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellane- 
ous supplies. 

Structural  Steel — Panama — Bids  were  received  by  Maj  F 
X-mBog,gs'  CorPs  of  Engineers,  U.  S.  A.,  General  Purchasing 
Officer,  The  Panama  Canal,  Washington,  D.  C,  for  furnish- 
ing structural  steel  and  accessory  parts  for  shed  on  Pier  No 
7,  Atlantic  Terminal,  consisting  of  4,265,000  lb.  structural 
steel,  16,700  lb.  handrailing,  and  36,000  lb,  downspouts,  (a) 
fabricated  and  delivered  at  the  Isthmus,  (b)  fabricated,  de- 
livered and  erected  as  follows:  Belmont  Iron  Works,  Phila- 
delphia, Penn.,  (a)  $115,201;  McClintic-Marshall  Construction 
Co.,  Pittsburgh,  Penn.,  (a)  $114,685;  Milliken  Bros.,  17  Battery 
PI.,  New  York,  N.  Y.,  (a)  $98,478;  Penn  Bridge  Co.,  Beaver 
Falls,  Penn.,  (b)  $138,949;  Pennsylvania  Steel  Co.,  Steelton 
Penn.,  (a)  $99,898;  Riter-Conlev  Mfg.  Co.,  Pittsburgh  Penn 
(a)  $106,378;  (b)  $140,751;  United  States  Steel  Products  Co" 
New  York,  N.  Y.,  (a)  $118,180,  (b)  $144,588.    Noted  July  1. 

Piers — Pearl  Harbor,  Hawaii — Bids  will  be  received  until 
11  a.m.,  Sept.  18,  by  H.  R.  Stanford,  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  for  constructing  rein- 
forced-concrete  torpedo  boat  piers  at  the  Naval  Station,  Pearl 
Harbor. 

MISCELLANEOUS 
+Dredging— Boston,  Mass.— The  Board  of  Harbor  and  Land 
Commissioners  has  awarded  the  contract  for  dredging  the 
channel  at  South  River,  Salem,  to  the  BAY  STATE  DREDG- 
ING CO.,  172  Condor  St.,  Boston,  at  (a)  33c.  per  cu.yd.,  (b)  $10 
per  cu.yd. 

Dredging — Boston,  Mass. — The  following  bids  were  received 
July  7  by  the  Board  of  Harbor  and  Land  Commissioners  for 
dredging  the  channel  of  Ipswich  River,  Ipswich:  John  H.  Ger- 
rish,  101  Tremont  St.,  Boston,  (a)  $0,317  per  cu.yd.,  (b)  $6  per 
cu.yd.;  Bay  State  Dredging  Co.,  Ltd.,  247  Atlantic  Ave.,  Boston 
(a)  $0,322  per  cu.yd.,  (b)  $8  per  cu.yd.;  Eastern  Dredging  Co 
Ltd.,  172  Condor  St.,  East  Boston,  (a)  $0,325  per  cu.yd.  (b) 
$9.50  per  cu.yd.    William  F.  Williams  is  Ch.  Engr. 

★  Interior  Skylights — Albany,  N.  Y. —  (Official) — Bids  will 
be  received  until  noon,  July  27,  by  the  Trustees  of  Public 
Buildings,  Executive  Chamber,  Capitol,  Albany,  for  the  restor- 
ation of  interior  skylights  over  the  western  staircase  of  the 
State  Capitol. 

Fire  Alarm  System — New  York,  N.  Y. — (Borough  of  Man- 
hattan)— The  Board  of  Estimate  has  authorized  an  issue  of 
$879,588  in  bonds  to  b,e  used  for  the  construction  of  a  fire 
alarm  system  in  the  Borough  of  Manhattan. 

Dredging — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
Bids  will  be  received  until  noon,  July  21,  by  R.  A.  C.  Smith 
Comr.  of  Docks,  Pier  A,  Battery  PI.,  for  dredging  the  dumpiim'- 
boards  of  the  Department  of  Street  Cleaning,  Boroughs  of 
Manhattan,  the  Bronx  and  Brooklyn. 

Motor  Fire  Apparatus — New  York,  N.  Y. —  (Borough  of 
Manhattan)-^(Official) — The  only  bid  received  bv  Robert 
Adamson,  Fire  Comr.,  for  furnishing  and  delivering  24  motor- 
driven  hose  wagons  under  three  separate  contracts,  each  pro- 
viding for  eight,  was  that  of  the  International  Motor  Co.,  64th 
St.  and  West  End  Ave.,  New  York.  (a)  $2S,938,  (b)  $2S,93S, 
(c)  28,938,  total,  $86,814.     Noted  July  1. 

Street  Signs — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
Bids  will  be  received  until  July  15  by  Marcus  M.  Marks,  Bor- 
ough Pres.,  for  furnishing  500  street  sign  container  frames, 
each  frame  to  contain  two  enamel  street  signs. 

★Subway — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — Bids  will  be  received  until  July  30  by  the  Public 
Service  Commission,  154  Nassau  St.,  for  the  construction  of 
Section  No.  3,  Routes  Nos.  4  and  36,  a  part  of  the  Broadwav 
Subway  lying  between  38th  and  51st  St  . 
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Dredging — New  Tork,  N.  Y. —  (Borough  of  Brooklyn)  — 
Bids  will  be  received  by  R.  A.  Smith,  Corar.,  Docks  and 
Ferries,  Bier  A.,  Battery"  PI.  (Borough  of  Manhattan),  until 
noon,  July  16,  for  dredging-  in  Mill  Basin,  Jamaica  Bay. 

+Pier — New  Tork,  N.  Y. —  (Borough  of  Brooklyn) — The 
contract  for  the  construction  of  a  pier  at  the  foot  of  30th  St., 
to  be  known  as  the  30th  St.  pier,  has  been  awarded  to  W.  P. 
SEAVER,  INC.,  Grand  Central  Terminal,  New  York,  at  $196,- 
263.    Noted  June  10  and  24. 

Pier — New  York,  N.  Y. — (Borough  of  Brooklyn) — Bids  will 
be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier  A,  Battery 
PI.  (Borough  of  Manhattan)  until  noon,  July  15,  for  building 
a  new  pier  at  the  foot  of  35th  St. 

★  Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn) — 
(Official) — Bids  will  be  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  for  the  con- 
struction of  Section  No.  3,  Route  No.  12,  of  the  Eastern  Park- 
way Subway. 

★Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
(Official) — Bids  will  be  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  for  the  con- 
struction of  Section  No.  2,  Route  No.  29,  of  the  Nostrand  Ave. 
Subway. 

Track  Materials — New  York,  N.  Y. —  (Borough  of  Brooklyn) 
■ — The  following  bids  have  been  received  by  the  Public  Service 
Commission  for  a  three-track  elevated  railroad  beginning  at 
a  point  near  38th  St.  and  10th  Ave.  and  extending  thence  to 
10th  Ave.;  thence  over  10th  Ave.  and  New  Utrecht  Ave.  to  a 
point  at  or  near  81st  St.  thence  to  a  point  in  86th  St.  to  a 
point  at  or  near  Bay  41st  St.;  thence  over  26th  Ave.  to  Still- 
well  Ave.;  and  thence  over  Stillwell  Ave.  to  a  point  at  or  near 
Ave.  Y:  Ward  &  Tully,  $71,355;  W.  P.  Jordon,  $78,525;  Joseph 
A.  McElrov,  $75,183;  Joseph  J.  Klien,  $116,436;  Post  &  McCord, 
$82,639;  Degnon  Contracting  Co.,  $85,000;  Charles  Cooper, 
$102,500;  Holbrook,  Cabot  &  Rollins,  $103,781;  Gibson  &  Gif- 
ford,  $100,500;  Joseph  J.  Frazer,  $118,000;  Snare  &  Triest,  $94,- 
864;  Thomas  Crimmons  Contracting  Co.,  $99,560. 

★  Subway  Station — New  York,  N.  Y. —  (Borough  of  Queens) 
—  (Official) — Bids  will  be  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  for  the  con- 
struction of  the  station  finish  on  Section  No.  2,  Route  Nos.  36 
and  37,  of  the  Astoria  Elevated  R.R. 

★  Subway  Station — New  York,  N.  Y. — Borough  of  Queens) — 
(Official) — Bids  will  be  received  until  Aug.  3  by  the  Public 
Service  Commission,  154  Nassau  St.  (Borough  of  Manhattan), 
for  the  construction  of  the  station  finish  on  Route  No.  50  of 
the  Queensboro  Subway  extension,  and  Section  Nos.  1  and  3, 
Route  Nos.  36  and  37,  of  the  Corona  Elevated  R.R. 

+Grand  Stand — Newark,  N.  J. — The  Essex  County  Park 
Commission  has  awarded  contracts  for  the  construction  of  a 
grand  stand  in  Weequahic  Park,  as  follows:  Steel  work,  LAV- 
ERING  &  GARRIGUES,  $21,500;  masonry,  NEW  JERSEY  CE- 
MENT CO.,  $21,532;  carpenter  work,  H.  N.  DOREMUS  &  CO., 
$3987;  roof  and  sheet  metal  work,  JACOB  STEINBERG,  $5455. 
Noted  May  20  and  June  3. 

Elimination  of  Grade  Crossings — Craf  ton,  Penn.  —  The 
Board  of  Trade  has  submitted  plans  to  the  City  Council  for 
the  elimination  of  the  grade  crossings  of  the  Pittsburg,  Cin- 
cinnati, Chicago  and  St.  Louis  Division  of  the  Pennsylvania 
R.R.  at  Crafton  Ave.  and  Smily  St.  The  estimated  cost  is 
$76,000. 

Channel — Philadelphia,  Penn. — The  Maryland  Dredging  & 
Contracting  Co.,  Baltimore,  Md.,  at  2.49c.  submitted  the  lowest 
bid  for  the  construction  of  a  channel  in  the  Delaware  River  in 
the  upper  end  of  Philadelphia  Harbor.  The  channel  is  to  be 
2000  ft.  long,  1000  ft.  wide  and  35  ft.  deep  at  mean  low  water. 
The  work  will  involve  the  removal  of  about  900,000  cu.yd. 

★Subway — Philadelphia,  Penn. —  (Official) — Bids  will  be  re- 
ceived by  A.  M.  Taylor,  Dir.,  Dept.  of  City  Transit,  754  Bourse 
Bldg.,  until  noon,  Aug.  16,  for  the  construction  of  the  City 
Hall  station  section  of  the  Broad  St.  Subway  and  the  Market 
St.  Subway.  This  section  will  be  about  700  ft.  long  and  will 
include  the  underpinning  of  the  west  side  of  City  Hall  and 
the  Market  St.  Subway.    Noted  Mar.  18  and  July  8. 

-fDrain — Salisbury,  N.  C. — L.  O.  WHITE,  Statesville,  at 
$14,500,  has  been  awarded  the  contract  for  removing  331,591 
cu.yd.  of  material  and  other  work  necessary  to  drain  Withrow 
Creek.    G.  A.  Brown  is  Chn.  of  Drainage  Comn. 

★Wharf  and  Warehouse — Augusta,  Ga. —  (Official) — Bids 
will  be  received  until  4  p.m.,  July  22,  by  the  City  Council  for 
the  construction  of  a  reinforced-concrete  wharf  and  steel 
warehouse.  Nisbet  Winfield  is  Ch.  Engr.,  River  and  Canal 
Comn.     Noted  June  24. 

Levee  Work — New  Orleans,  La. — The  following  are  the 
lowest  bids  for  the  construction  of  the  following  levee  work: 
H.  W.  Bond  Bros,  for  the  construction  of  the  Aurora  levee, 
Fifth  District,  at  $28,622,  for  Orleans  Levee  Board;  earthwork, 
$2040;  sheet  piling,  $11,872;  concrete,  $24,900;  Hampton  Rey- 
nolds, at  .1748c.  per  cu.yd.  for  the  levee  from  Southern  Pacific 
R.R.  terminal  to  the  U.  S.  Naval  Station;  Lower  Coast  Con- 
struction Co.,  at  .136c.  for  the  upper  station  river  side  enlarge- 
ment, Fifth  District,  and  for  filling  in  barrow  pits  from  the 
U.  S.  Government  Depot  to  the  lower  side  of  Audubon  Park 
at  .147c.    Noted  June  17. 

+  <  'anal — Lexington,  Tenn. — The  Beech  River  Drainage  Dis- 
trict Board  has  awarded  the  contract  for  the  construction  of 
a  canal  to  the  TUPELO  DREDGING  CO.,  Tupelo,  Miss.  The 
estimated  cost  is  $20,000.    W.  F.  Appleby  is  interested. 

★Trenching- — Covington,  Ky. —  (Official) — Bids  will  be  re- 
ceived until  10  a.m.,  July  29,  by  J.  M.  Howk,  Comr.  of  Pub- 
Property,  for  pipe  trenching  and  backfilling. 

Telephone  Cable — Columbus.  Ohio — Bids  will  be  received 
by  H.  L.  Barger,  Dir.  of  Pub.  Safety,  until  noon,  July  20,  for 
furnishing  approximately  25,000  ft.  of  high-grade  rubber  in- 
sulated lead  covering  telephone  cable. 

Elimination  of  Grade  Crossings — Youngstown,  Ohio — The 
Erie  R.R.  Co.  is  having  plans  prepared  for  the  elimination  of 
grade  crossings  through  the  business  section  of  the  city. 
Bonds  for  $800,000  have  been  sold  for  this  purpose.  The  total 
cost  of  the  work  is  estimated  at  $3,000,000. 


Dredging — Indianapolis,  Ind. — Bids  will  be  received  by  the 
Board  of  Park  Commissioners  until  10  a.m.,  July  16,  for 
dredging  the  lagoon  in  Garfield  Park;  also  a  portion  of  Pleas- 
ant Run  between  Shelby  and  Raymond  St.,  and  that  portion  of 
Bean  Creek  lying  within  Garfield  Park. 

Drainage — Chicago,  111. — Bids  were  received  June  24  by 
John  McGillen,  Clk.,  Sanitary  Dist.,  for  excavating  side  slopes 
and  constructing  pile  and  timber  protection  on  North  Shore 
Channel  of  Sanitary  District  in  Evanston  and  Wilmette  as 
follows:  Byrne  Bros.  Dredging  &  Engineering  Co.,  (a)  150,000 
cu.yd.  excavation,  59c;  (b)  9500  lin.ft.  piles,  47c;  (c)  40  M  ft. 
timber,  $75:  Great  Lakes  Dredge  &  Dock  Co.,  (a)  59c;  (b) 
50c;  (c)  $78. 

Fire  Hose — Oshkosh,  Wis.- — The  City  Council  has  author- 
ized the  Board  of  Public  Works  to  advertise  for  bids  for  1800 
ft.  of  fire  hose. 

Drainage — Atlantic,  Iowa — J.  H.  Mayne,  Council  Bluffs,  is 
making  preliminary  surveys  for  draining  about  100,000  cu.yd. 
of  Indian  Creek.     Noted  June  24. 

Dam — Tonganopie,  Kan. — Press  reports  state  that  the  citi- 
zens contemplate  the  construction  of  a  dam  to  extend  50  miles 
along  Big  Stranger  Creek. 

Fill — Grand  Island,  Neb. — Bids  will  be  received  by  G.  E. 
Neuman,  Clk.,  Hall  County,  until  5  p.m.,  July  26,  for  the  con- 
struction of  a  fill  in  the  Platte  River,  between  Sections  17  and 
18,  in  Martin  Township. 

Ditch — Harrisonville,  Mo. — The  Supervisors  of  the  Grand 
River  Drainage  District  will  soon  award  the  contract  for  the 
constr  iction  of  a  24-mile  ditch  in  Cass  and  Bates  Counties. 
C.  L.  Van  Sandt  is  Secy; 

Improvement  to  Creek — Kansas  City,  Mo. — The  Board  of 
Public  Works  has  approved  the  plans  of  Curtis  Hill,  City 
Engr.,  for  deepening  and  widening  Turkey  Creek  along  South 
West  Blvd.    Noted  June  3  and  July  8. 

Ditches — Poplar  Bluff,  Mo. — Bids  will  be  received  by  J.  L. 
Chambers,  County  Clk.,  until  1  p.m.,  July  19,  for  the  con- 
struction of  nine  ditches  in  Drainage  District  No.  10.  The 
total  yardage  is  1,021,607  cu.yd. 

Motor  Fire  Apparatus — St.  Joseph,  Mo. — An  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  $150,000  in 
bonds,  the  proceeds  of  which  will  be  used  to  purchase  motor- 
driven  hose  carts  and  other  equipment  for  the  fire  depart- 
ment. 

+Levee — Watson,  Ark. — The  Board  of  Directors  has  award- 
ed the  contract  for  the  construction  of  the  Redfork  Levee  to 
DENISON  &   ROGERS,   at   $1.75   per  cu.yd. 

Levee — Caldwell,  Tex. — The  date  for  receiving  bids  for 
levee  work  has  been  extended  to  July  31.  R.  S.  Newson  is 
Chn.,  Comrs.  of  Burleson  County  Improvement  District  No.  1. 
Noted  June  3. 

Levee — Ft.  Worth,  Tex. — According  to  press  reports,  the 
Mayor  is  in  favor  of  constructing  a  levee  at  Holly  Plant,  esti- 
mated to  cost  $16,500. 

+Ditches — Port  Lavaca,  Tex. — The  contract  for  the  con- 
struction of  45  miles  of  ditches  requiring  326,000  cu.yd.  earth 
excavation  in  Seadrift  Drainage  District  No.  3  has  been 
awarded  to  HOWARD  KENYON,  Houston,  at  12.95c.  per  cu.yd. 
T.  H.  Clement  is  Engr.    Noted  June  17. 

Drainage — Grand  Junction,  Colo. — An  election  will  soon  be 
held  to  vote  on  the  question  of  issuing  $1,000,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  a  drainage  scheme. 

Dam — Boise,  Idaho — According  to  press  reports  the  Utah 
Construction  Co.,  Ogden,  Utah,  has  decided  to  replace  the 
Mackey  Dam. 

Fire  Engine — Ogden,  Utah — Bids  will  soon  be  received  for 
an  American  La  France  fire  engine  to  be  used  in  the  new  fire 
station  at  Ninth  and  Washington  St. 

Drainage — Reno,  Nev. — The  bond  issue  of  $21,000  for  drain- 
ing the  Truckee  River  Drainage  District  has  been  defeated. 

Ditch — Bellingham,  Wash. — Bids  will  be  received  by  W.  D. 
Wallace,  County  Audr.,  until  10  a.m.,  July  27,  for  the  con- 
struction of  a  ditch  in  Improvement  District  No.  9. 

Dock — Seattle,  Wash. — The  Port  Commission  has  granted 
a  permit  to  the  Fisher  Flouring  Mills  Co.  to  extend  its  dock 
50-ft.  into  the  west  waterway  along  the  warehouse,  a  distance 
of  800-ft. 

Dock  anil  Warehouse — Seattle,  Wash. — Plans  are  being 
prepared  by  J.  R.  West,  Ch.  Engr.,  Port  of  Seattle,  for  the  con- 
struction of  two  wings  to  the  dock  and  warehouse  at  the 
foot  of  Whatcom  Ave.    The  estimated  cost  is  $50,000. 

Steamer — Seattle,  Wash. — W.  R.  Grace  &  Co.  will  soon  ask 
for  bids  on  the  construction  of  a  new  steamer,  costing  about 
$800,000. 

Tunnel — Seattle,  Wash  — The  City  Council  and  the  County 
Commissioners  have  authorized  Daniel  Huntington,  City 
Arch.,  to  prepare  plans  for  the  construction  of  a  tunnel  to 
connect  with  the  basement  of  the  new  courthouse.  Esti- 
mated cost,  $16,000. 

+Dock — Portland,  Ore. — The  Shell  Oil  Co.  of  California  has 
awarded  the  contract  for  the  construction  of  a  dock  at  its  new 
distribution  plant  on  the  Portland  River  front  to  the  J.  A. 
McEACHERN  CO.,  INC.,  Colman  Bldg.,  Seattle,  Wash.  The 
work  involves  about  35,000  lin.ft.  of  piling,  250  M  ft  B.M.  lum- 
ber and  10,000  lb.  of  iron.  J.  C.  Storey,  Northern  Bank  Bldg., 
Seattle,  Wash.,  is  Engr. 

Dredge  Equipment — Portland,  Ore. — Bids  will  soon  be  re- 
ceived by  the  Commissioners  of  the  Port  of  Portland  for  the 
installation  of  a  ladder,  cutting  machinery  and  other  equip- 
ment necessary  to  fit  out  the  dredge  of  the  port.  The  esti- 
mated cost  is  $22,500.    E.  W.  Wright  is  Mgr.  of  Port. 

Dredging — Portland,  Ore. — The  Chamber  of  Commerce  has 
asked  the  Port  of  Portland  Commissioners  to  consider  either 
redredging  north  Portland  harbor  or  constructing  dikes  to 
increase  the  depth  of  the  channel  to  aljow  for  the  construc- 
tion of  coal  chutes. 
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+Motor  Fire  Apparatus — Portland,  Ore. — The  contract  for 
furnishing-  the  city  with  one  85-ft.  aerial  truck  for  the  fire 
department  has  been  awarded  to  A.  G.  LONG,  Portland,  at 
$11,950. 

Pier — Hueneme,  Calif. — The  city  plans  to  construct  a  pier 
to  cost  about  $50,000.  Charles  Donlon,  J.  D.  McGrath,  A. 
Camarillo  and  J.  P.  Leonard  are  Members  of  the  Com. 

Pier — Redmondo,  Calif. — Bids  will  be  received  by  the  Board 
of  Trustees  until  July  16  for  the  construction  of.  a  reinforced- 
concrete  pier,  triangular  in  shape  extending  into  the  ocean  a 
distance  of  750  ft.  It  will  be  40  ft.  wide  with  a  pavilion  200x 
200-ft.  at  the  outer  end.  The  estimated  cost  is  $121,000. 
George  W.  Harding,  Washington  Bldg.,  Los  Angeles,  is  Engr. 
Noted  Apr.  1  and  29. 

+Metal  Furniture — San  Francisco,  Calif. — The  Board  of 
Public  Works  has  awarded  a  contract  for  the  installation  of 
metal  furniture  in  the  new  City  Hall  to  the  CAPITOL  SHEET 
METAL  WORKS,  at  $15,228. 

Pier — San  Francisco,  Calif. — The  State  Board  of  Harbor 
Commissioners  is  having  plans  prepared  for  the  reconstruc- 
tion of  Pier  No.  11.  The  estimated  cost  is  $25,000.  Leo  V. 
Merle  is  Secy,  of  Bd. 

+Snow  Sheds — Ladner,  B.  C. — According  to  press  reports, 
the  contract  for  the  construction  of  snow  sheds  for  the  Kettle 
Valley  &  Vancouver,  Victoria  &  Eastern  Ry.  in  Coquihalla 
Pass  has  been  awarded  to  the  GUTHRIE -McDOUG ALL  CO., 
Portland,  Ore. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  following  hcaO- 
tags:  "Industrial  Works;"  "Federal Government  Work"  and  "Miscellaneous  " 

Brookline,  Mass. — Bids  are  being  received  by  Andrews, 
Jasques  &  Rantoul,  Arch.,  50  Congress  St.,  Boston,  Mass.,  for 
the  construction  of  a  three-story  addition  to  the  high  school 
to  cost  $125,000.     Phillip  S.  Parker  is  Chn.  of  the  Selectmen. 

Lexington,  Mass. — Plans  are  being  prepared  by  Williard 
D.  Brown,  Arch.,  15  Beacon  St.,  Boston,  Mass.,  for  the  con- 
struction of  a  two-story  addition  to  the  school.  Arthur  L. 
Blanchard,  73  Batterymarch  St.,  Boston,  Mass.,  is  Chn.  of  the 
Bldg.  Com.     The  estimated  cost  is  $50,000.     Noted  June  24. 

Swansea,  Mass. — Henry  Vaughn,  Arch.,  Pemberton  Sq., 
Boston,  Mass.,  has  plans  in  progress  for  the  construction  of  a 
two-story  high  school  to  cost  $50,000.     Noted  Mar.  11. 

Westfield,  Mass. —  (Official) — The  town  voted  $60,000  for  the 
construction  of  a  school.  J.  M.  Dutton  is  Chn.  of  the  Bldg. 
Com. 

+Providence,  R.  I. —  (Official) — W.  F.  Fontaine,  Arch., 
Woonsocket,  R.  L,  has  awarded  the  contract  for  the  con- 
struction of  a  66xl51-ft.  brick  and  stone  church  for  St. 
Borromeo  Parish  to  the  P.  J.  TROTTIER  BLDG.  CO.,  East 
Providence,  R.  I.    Noted  June  24. 

+Providence,  It.  I. — (Official) — William  R.  Walker,  Arch., 
17  Custom  House  St.,  has  awarded  the  contract  for  the  con- 
struction of  a  three-story,  90xl25-ft.  theater  for  the  Empire 
Realty  Co.  to  WILLIAM  WILLIAMS.  The  estimated  cost  is 
$125,000.    Noted  July  8. 

Buffalo,  IV.  Y. — Bids  will  be  received  until  July  22  by 
Frank  T.  Reynolds,  Dept.  of  Bldg.  Comn.  for  the  construction 
of  a  three-story  addition  to  Public  School  No.  54,  Main  St. 
and  Leroy  Ave.  The  estimated  cost  is  $75,000.  Greene  & 
Wicks,  110  Franklin  St.,  is  Arch.     Noted  Aug.  20. 

Buffalo,  N.  Y. — Bids  have  been  received  for  the  construe 
tion  of  tuberculosis  pavilions,  service  and  ward  buildings, 
psychopathic  and  administration  buildings  and  a  power  house 
at  the  new  City  Hospital.  John  Lannen,  Prudential  Bldg., 
Buffalo,  at  $345,042,  submitted  the  lowest  bid  on  the  general 
contract.     Noted  Apr.  29  and  July  8. 

+Ft.  Plain,  N.  Y. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  a  school  to  F.  A.  GAS- 
WELL,  Syracuse,  at  $51,986. 

Little  Falls,  N.  Y. — Bids  will  be  received  about  July  20,  by 
W.  L.  Stoddart,  Arch.,  9  East  40th  St.,  New  York,  for  the 
construction  of  a  four-story  bank  and  office  building  for  the 
National  Herkimer  County  Bank.  The  estimated  cost  is  $75,- 
000.    Noted  June  24. 

Mt.  Vernon,  N.  Y. — Plans  have  been  prepared  by  Clark, 
MacMullen  &  Rilev,  Arch.,  101  Park  Ave.,  New  York,  for  the 
construction  of  a  three-story  telephone  building  at  35  South 
Sixth  Ave.  for  the  New  York  Telephone  Co.,  15  Dey  St.,  New 
York.    The  estimated  cost  is  $50,000.    Noted  Apr.  15. 

Mt.  Vernon,  N.  Y. — An  appropriation  of  $45,000  has  been 
made  by  the  Board  of  Education  for  the  construction  of  an 
addition  to  Public  School  No.  9  at  East  Fifth  St.  and  Bedford 
Ave.  George  Howard,  60  South  Third  Ave.,  is  Pres.  and  E.  W. 
Robischon  is  Chn.  of  Bldg.  Com. 

New  York,  N.  Y. —  (Borough  of  Bronx) — The  Board  of  Esti- 
mate of  the  Board  of  Education  plans  to  expend  $790,000  for 
the  construction  of  additions  and  alterations  to  various 
schools  in  the  Bronx.  The  amount  includes  $157,000  for  two 
swimming  pools,  two  gymnasiums  and  12  classrooms  for  Pub- 
lic School  No.  4,  Fulton  and  Third  Ave.  and  173rd  St.;  $120,000 
for  an  auditorium,  swimming  pool,  gymnasium  two  work- 
shops and  a  library  for  Public  School  No.  40,  Prospect  Ave. 
Jennings  St.  and  Ritter  PI.;  $115,000  for  a  swimming  pool, 
auditorium,  five  shops  and  seven  classrooms,  for  Public  School 
No.  32,  183d  St.,  Beaumont  and  Cambreling  Ave.;  $147,000  for  a 
swimming  pool,  four  workshops,  two  drawing  rooms,  two 
science  rooms  and  eight  classrooms  for  Public  School  No.  45, 
189th  and  Hoffman  St.  and  Lorillard  PI.  Additions  and  altera- 
tions will  also  be  made  to  Public  Schools  Nos.  2,  Third  Ave. 
near  169th  St.;  5,  Webster  Ave.  and  189th  St.,  Fordham;  6, 
Tremont,  Bryant  and  Vyse  Ave.,  West  Farms;  28,  Tremont 
and  Anthony  Ave.  and  Mt.  Hope  PI.;  44,  Prospect  Ave.  and 
176th  St.;  50,  Bryant  and  Vyse  Ave.;  53,  168th  St.,  Findlay  and 
Teller  Ave. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Board  of 
Managers  of  the  Norwegian  Hospital,  Fourth  Ave.  and  46th 
St.,  Bay  Ridge,  plans  the  construction  of  a  five-story  addition. 
The  estimated  cost  is  $100,000.  Emil  Erickson  is  Pres.  and 
Peter  Berger  is  Secy. 

Rensselaer,  N.  Y. — The  Board  of  Education  contemplates 
the  construction   of  an   addition   and   alterations   to  Public 


School  No.  1  at  Washington  St.  and  Third  Ave.  Estimated 
cost,  $40,000. 

^Rochester,  N.  Y. — The  contract  for  the  construction  of  a 
two-story  store  and  school  building  at  Clinton  Ave.,  S.,  and 
Washington  Park  for  the  Rochester  Business  Institute  has 
been  awarded  to  GEORGE  C.  HOLLISTER.  Estimated  cost, 
$75,000.    Alice  R.  May,  Arlington  Bldg.,  is  Arch. 

Searsdale,  N.  Y. — Bids  will  be  received  until  8:15  p.m., 
July  26,  by  the  Board  of  Education,  School  House,  Post  and 
Depot  Rd.,  or  by  Herbert  C.  Lakin,  Clk.,  Bd.  of  Education,  49 
Wall  St.,  New  York,  for  the  construction  of  a  one-story 
brick  school  with  an  auditorium,  on  Post  Rd.  Guy  Lowell, 
225  Fifth  Ave.,  New  York,  is  Arch.    Noted  June  17. 

+Schenectady,  IV.  Y. — The  Mohawk  Baths  Co.,  220  South 
Center  St.,  has  awarded  the  general  contract  for  the  con- 
struction of  an  addition  to  the  eight-storv  hotel  on  Center  St. 
to  the  J.  F.  GROWE  CONSTRUCTION  CO.,  118  Hudson  Ave., 
Albany.     Estimated  cost,  $150,000.     Noted  June  17. 

♦  Syracuse,  N.  Y. — The  Vocational  High  School  Commission 
has  awarded  the  general  contract  for  the  construction  of  the 
vocational  high  school  to  the  PHELAN  ENGINEERING  & 
CONSTRUCTION  CO.,  Hoboken,  N.  J.,  at  $290,788.  Noted  June 
17  and  24. 

Syracuse,  N.  Y. — Bids  will  soon  be  received  by  D.  R. 
Roney,  Secy.  Bd.  of  Contract  and  Supply  for  the  construction 
of  the  Delaware  School  on  Delaware  and  Geddes  St.  The 
estimated  cost  is  $225,000.  James  A.  Randall  is  City  Arch. 
Noted  May  27. 

Syracuse,  N.  Y. — The  lowest  bid  received  by  the  Vocational 
High  School  Commission  for  the  construction  of  the  Voca- 
tional High  School  was  submitted  by  the  Phelan  Engineering 
&  Contracting  Co.,  Hoboken,  N.  J.,  at  $288,750,  using  Indiana 
limestone;  $289,600,  using  cast  stone;  and  $289,000,  using  terra 
cotta.    Noted  June  17  and  24. 

White  Plains,  N.  Y. — Contracts  will  be  awarded  about  Aug. 
1  by  the  Westchester  County  Building  Commission  for  the 
construction  of  a  6  -story,  100x200-ft.  county  courthouse. 
The  estimated  cost  is  $800,000.  B.  W.  Morris,  101  Park  Ave., 
New  York,  is  Arch.    Noted  Apr.  22  and  June  24. 

Bayonne,  N.  J. — All  bids  received  July  1  for  the  construc- 
tion of  a  parental  school  have  been  rejected  by  the  Hudson 
County  Parental  School  Board.  New  bids  will  be  received 
until  10  a.m.,  July  14.    Noted  May  27  and  July  1. 

East  Rutherford,  N.  J. —  (Rutherford  post  office) — Bids  will 
be  received  about  July  15  by  John  T.  Simpson,  Engr., 
Essex  Bldg.,  Newark,  for  the  construction  of  a  school.  Esti- 
mated cost,  $40,000. 

+Hoboken,  N.  J. —  (Official) — The  JERSEY  CITY  CON- 
STRUCTION CO.,  75  Montgomery  St.,  Jersey  City,  at  $42,017, 
has  been  awarded  the  contract  for  the  construction  of  addi- 
tions and  repairs  to  Public  School  No.  8.  Noted  June  17  and 
July  1. 

Perth  Amboy,  N.  J. — Bids  will  be  received  until  July  19 
by  the  Board  of  Education  for  the  construction  of  an  addi- 
tion to  the  high  school  on  State  St.  J.  N.  Pierson  &  Son  is 
Arch.    Noted  Apr.  15  and  22. 

Trenton,  N.  J. — Plans  have  been  prepared  by  George  S. 
Drew,  State  Arch.,  for  the  construction  of  a  five-story,  40x95- 
ft.  brick  and  stone  building  for  the  State  Hospital.  The 
estimated  cost  is  $60,000. 

+Ehensburg,  Penn. — The  Directors  of  Cambria  Title  Sav- 
ings &  Trust  Co.  have  awarded  the  contract  for  the  con- 
struction of  a  building  to  the  ANDREW  J.  ROBINSON  CO., 
123  East  23d  St.,  New  York,  N.  Y.  Estimated  cost,  $60,000. 
Noted  May  13. 

•f  Philadelphia.  Penn. — H.  H.  WEYMEYER,  Philadelphia, 
at  $122,863,  has  been  awarded  the  contract  for  the  construc- 
tion of  a.  police  and  fire  station  at  22nd  St.  and  Hunting  Park 
Ave.    Noted  July  1. 

Philadelphia,  Penn. — Bids  will  be  received  about  July  20 
for  the  construction  of  a  seven-story,  45xl79-ft.  building  with 
four  45xl75-ft.  wings  at  54th  St.  and  Cedar  Ave.  for  the 
Miserecordia  Hospital.  E.  F.  Durang  &  Son,  12th  and  Chest- 
nut St.,  is  Arch.    Noted  Apr.  1. 

Philadelphia,  Penn. — Bids  will  be  received  until  July  20  by 
the  Jewish  Hospital  for  the  construction  of  additions  and  al- 
terations to  the  hospital  at  York  and  Tabor  Rd.  Magaziner  & 
Potter,  137  South  Fifth  St.,  is  Arch. 

Philadelphia,  Penn. — Cramp  &  Co.,  Denckla  Bldg.,  Philadel- 
phia, at  $278,056,  submitted  the  lowest  bid  for  the  construc- 
tion of  a  three-story  school  at  65th  St.  and  Lime  Kiln  Pike, 
East  Germantown.    Noted  June  24  and  July  8. 

+  Renovo,  Penn. — The  contract  for  the  construction  of  a  two- 
storv,  94xl83-ft.  school  has  been  awarded  to  the  SHAMOKIN 
LUMBER  CO.,  Shamokin,  at  $76,500.  Woodnutt  &  Schmohl, 
150  West  Fourth  St.,  Williamsport,  is  Arch.  Noted  June  24. 
.  .  Blue  Mountain,  Md. — Plans  are  being  prepared  by  Bald- 
win &  Pennington,  Aroh.,  Professional  Bldg.,  Baltimore,  for 
the  construction  of  a  three-story  concrete  hotel.  The  esti- 
mated cost  is  $150,000. 

Boanoke,  Va. — Bids  will  be  received  until  Aug.  1,  by  the 
Melrose  Baptist  Church,  for  the  construction  of  a  95xl20-ft. 
building  at  Melrose  Ave.  and  12th  St.  Estimated  cost,  $50,000. 
N.  T.  Wingfield,  Charlottesville,  is  Arch.    Noted  July  8. 

Huntington,  W.  Va. — Plans  are  being  prepared  by  Mc- 
Michael  &  Cain,  Arch.,  Richmond,  Va.,  for  the  construction  of 
a  $100,000  church  and  a  $100,000  building  for  women  for  the 
Baptist  Church. 

Weston,  W.  Va. — Bids  will  be  received  until  noon,  July  27, 
bv  J.  S.  Lakin,  Pres.,  State  Bd.  of  Control,  Charleston,  for  the 
construction  of  a  two-story,  63x306-ft.  building  at  the  Weston 
State  Hospital.    H.  Rus  Fame,  Charleston,  is  Arch. 

Florence,  S.  C. — The  citizens  voted  in  favor  of  issuing 
$232,000  in  bonds.  Of  this  amount  $52,000  will  be  used  for  the 
construction  of  a  school. 

+Spartnnburg,  s.  C. — The  contract  for  the  construction  of 
a  seven-storv,  reinf orced-concrete  hotel  to  replace  the  Spartan 
Inn  has  been  awarded  to  LONGEST  &  TESSIER,  Greensboro, 
N.  C.  Estimated  cost,  $250,000.  J.  W.  Allen  is  Chn.  of  Bldg. 
Com. 
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Atlanta,  Ga. — Plans  are  being  prepared  by  Morgan  &  Dil- 
lon, Arch.,  Grant  Bldg.,  for  the  construction  of  a  four-story, 
brick  and  steel  building  on  Whitehall  St.  for  Mrs.  Mary  G. 
Thurman.    The  estimated  cost  is  $50,000. 

Birmingham,  Ala. — Plans  have  been  prepared  by  Harry 
Wheelock  and  H.  A.  Stockman,  Archs.,  for  the  construction 
of  a  two-story  business  building  at  First  Ave.  and  19th  St. 
for  T.  H.  Molton  and  Mrs.  Annie  Henley.  Estimated  cost, 
$50,000.    Noted  Feb.  4. 

New  Orleans,  La. — The  B.  P.  O.  E.  plans  to  construct  a 
four-storv  clubhouse  at  Elks'  PI.  near  the  Canal.  The  esti- 
mated cost  is  $150,000.  John  P.  Sullivan  is  Chn.  of  Bldg. 
Com.     Noted  Dec.  3. 

Memphis,  Tenn. — The  members  of  the  Knights  of  Pythias 
contemplate  the  construction  of  a  two-story  store  and  lodge 
building.  The  estimated  cost  is  $50,000.  J.  A.  G.oodman  is 
Dir.  of  Bldg.  Association. 

+L,ouisviIle,  Ky. — The  GEORGE  H.  ROMMEL  CO.,  Louis- 
ville, at  $130,000,  has  been  awarded  the  contract  for  the  con- 
struction of  the  Y.  M.  C.  A.  building  at  Second  St.  and  Broad- 
way. John  Bacon  Hutchings  &  Son,  Columbia  Bldg.,  is  Arch. 
Noted  June  10. 

+Canton,  Ohio — (Official)— The  INDIANA  ENGINEERING 
&  CONSTRUCTION  CO.,  Ft.  Wayne,  Ind.,  at  $81,000,  has  been 
awarded  the  contract  for  the  construction  of  the  three-story 
Henry  S.  Martin  School  at  Third  St.,  S.  W.  W.  C.  Lane  is  Clk., 
Bd.  of  Education.    Noted  July  1. 

Canton,  Ohio — Plans  have  been  prepared  by  W.  C.  Owens 
&  Co.,  Arch,  and  Engr.,  449  Leader-News  Bldg.,  Cleveland,  for 
the  construction  of  a  four-story  87x200  ft.  commercial  build- 
ing on  North  Market  St.,  for  C.  N.  Vickary,  Canton. 

+  <  antoii,  Ohio — MELBOURNE  BROS.,  403-15th  St.,  Canton, 
at  $74,900,  has  been  awarded  the  contract  for  the  construc- 
tion of  the  J.  J.  Burns  School.  W.  C.  Lane  is  Clk.,  Bd.  of  Edu- 
cation.   Noted  June  17. 

Cincinnati,  Ohio — Garber  &  Woodward,  Arch.,  2803  Union 
Central  Bldg.,  has  prepared  plans  for  the  construction  of  a 
two-storv  observatory  for  the  Cincinnati  Astronomical  So- 
ciety.   The  estimated  cost  is  $50,000. 

Cincinnati,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  building  for  the  Chamber  of  Commerce.  The 
estimated  cost  is  $1,000,000. 

Cincinnati,  Ohio — Work  will  soon  be  started  on  the  con- 
struction of  buildings  at  the  Miami  Medical  College.  C.  R. 
Holmes,  Harry  Laws  and  Harry  Levi,  General  Hospital,  are 
interested.    Noted  June  17  and  24. 

Cleveland,  Ohio — A.  M.  Gordon  Co.,  Illuminating  Bldg.,  plans 
the  construction  of  a  hotel  at  East  79th  St.  and  Hough  Ave. 
Estimated  cost,  $300,000. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Willard 
Hirsh,  Arch.,  1302  Swetland  Bldg.,  for  the  construction  of 
telephone  buildings  on  the  West  Side  for  the  Ohio  State  Tele- 
phone Co.    The  estimated  cost  is  $100,000.    Noted  June  24. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Meade  & 
Hamilton,  Arch.,  1002  Garfield  Bldg..  for  alterations  and  im- 
provements to  the  clubhouse  of  the  Union-Club,  Euclid  Ave. 
and  East  12th  St.    Estimated  cost,  $150,000. 

Cleveland,  Ohio — Plans  are  being  prepared  by  S.  H.  Weis, 
Arch.,  1030  Schofield  Bldg.,  for  the  construction  of  a  two- 
story  commercial  building  at  Superior  Ave.  and  East  113th 
St.  for  B.  B.  Given,  Syracuse,  N.  Y.    Estimated  cost,  $40,000. 

+Marion,  Ohio — E.  ELFORD,  Columbus,  has  been  awarded 
the  contract  for  the  construction  of  a  two-story  building  on 
South  Main  St.  for  the  Marion  County  Telephone  Co.  The 
estimated  cost  is  $40,000. 

+Milford  Center,  Ohio — The  contract  for  the  construction 
of  a  school  has  been  awarded  to  A.  M.  FRY,  Piqua,  at  $41,919. 
Noted  Apr.  8. 

Oxford,  Ohio — The  Trustees  of  Miami  University  have  ap- 
proved plans  prepared  by  Louis  G.  Dittoe,  Arch.,  Cincinnati, 
for  the  construction  of  a  dormitory  to  be  known  as  George 
C.  Ogden  Hall.    The  estimated  cost  is  $250,000.    Noted  Apr.  29. 

+Toledo,  Ohio — The  general  contract  for  the  construction 
of  a  five-storv  addition  and  alterations  to  the  Niagara  Hotel 
has  been  awarded  to  the  H.  J.  SPIEKER  CO..  409  Michigan  St., 
Toledo.    The  estimated  cost  is  $50,000. 

fvau  Wert,  Ohio — The  contract  for  the  construction  of  a 
four-story,  102xl08-ft.  brick  and  terra  cotta  building  for  the 
Y.  W.  C.  A.  has  been  awarded  to  the  LARSON- DANIELSON 
CONSTRUCTION  CO.,  Laporte,  Ind.  The  estimated  cost  is 
$100,000. 

+Kendallville,  Ind.— The  LARSON- DANIELSON  CONSTRUC- 
TION CO.,  Laporte,  Ind.,  at  about  $50,000,  has  been  awarded 
the  contract  for  the  construction  of  a  10-room  fireproof  school 
building.    Noted  May  6. 

Sullivan,  Ind. — The  citizens  contemplate  the  construction  of 
a  court  house  for  Sullivan  County.  The  estimated  cost  is 
$250',000.    W.  S.  Bicknell  is  Audr. 

Terre  Haute,  Ind. — Plans  have  been  prepared  by  A.  H. 
Hubbard,  Arch.,  300  First  National  Bank  Bldg.,  Champaign, 
111.,  for  the  construction  of  a  building  for  the  Masonic  Temple 
Association.  John  S.  Jordan  is  Chn.,  Bd.  of  Trustees.  Esti- 
mated  cost,  $90,000. 

Detroit,  Mich. — E.  R.  Dunlap  and  L.  Willeke,  Archs.,  have 
prepared  plans  for  the  construction  of  a  12-story  hotel  at 
Cass  Ave.  and  Peterboro  St.  for  the  Buckingham  Hotel  Co. 
The  estimated  cost  is  $300,000.  J.  Allen  R.  Wray  and  Wil- 
liam J.  Hendricks  are  interested. 

+Newberry,  Mich. — The  contract  for  the  construction  of  a 
nurses'  home,  cottage  and  addition  to  the  tuberculosis  ward  at 
the  Newberrv  State  Hospital  has  been  awarded  to  HERMAN 
GUNDLACH,"  Houghton.  Estimated  cost,  $70,000.  Charlton  & 
Kuenzli,  Marquette,  is  Arch. 

+  Sandusky,  Mich. —  (Official) — CHARLES  COVELL,  Ionia, 
at  $74,528,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  three-storv  courthouse  for  Sanilac  County.  Sanford 
L.  Utley  is  County  Clk.    Noted  Mar.  11  and  June  17. 


+Sault  Ste.  Marie,  Mich. — The  contract  for  the  construction 
of  the  three-story  150x200-ft.  Soo  High  School  has  been 
awarded  to  L.  E.  CHAUSSEE,  Negaunee.  Estimated  cost, 
$150,000.  John  D.  Chubb,  32  North  Clark  St.,  Chicago,  111.,  is 
Arch. 

Chicago,  111. — Bids  will  soon  be  received  by  C.  C.  Taylor, 
Chn.  of  Bldg.  Com.,  39  South  La  Salle  St.,  for  the  construc- 
tion of  an  edifice  for  the  Ninth  Church  of  Christ,  Scientist. 
The  estimated  cost  is  $100,000.  Carl  Barkhausen,  121  Wis- 
consin St.,  Milwaukee,  Wis.,  is  Arch.    Noted  June  24. 

Peoria,  111.- — Contracts  will  be  awarded  about  Aug.  1  for  the 
construction  of  a  two-story  church  for  the  Central  Christian 
Church.  The  estimated  cost  is  $50,000.  Whitmeyer  &  Chaffee, 
204  South  Glenwood  Ave.,  is  Arch. 

Rockford,  111. — Contracts  will  be  awarded  about  Aug.  15 
by  the  Board  of  Education  for  the  construction  of  a  two- 
story  grade  school.  The  estimated  cost  is  $80,000.  Frank  A. 
Carpenter  is  Arch.    Noted  Mar.  11. 

Chippewa  Falls,  Wis. — Contracts  will  be  awarded  about 
Aug.  1  by  C.  H.  Johnston,  Arch.,  715  Capitol  Bank  Bldg.,  St. 
Paul,  Minn.,  for  the  construction  of  a  three-story  administra- 
tion building  for  the  Edward  Rutledge  Charity.  The  esti- 
mated cost  is  $50,000.    Noted  July  8. 

Eau  Claire,  Wis. — Bids  will  soon  be  received  by  the  Com- 
mon Council  for  the  construction  of  a  city  hall  and  municipal 
auditorium.  Estimated  cost,  $50,000.  George  Awsumb,  14 
East  Jackson  Blvd.,  Chicago,  111.,  is  Arch.    Noted  May  6. 

Watertow-n,  Wis. — Bids  will  be  received  until  July  20  by 
the  Board  of  Education  for  the  construction  of  a  two-story, 
160xl70-ft.  high  school.  The  estimated  cost  is  $125,000. 
Parkinson  &  Dockendorff,  La  Crosse,  is  Arch.     Noted  Apr.  8. 

Iowa  City,  Iowa — The  Iowa  State  Board  of  Education  plans 
to  construct  a  library  at  the  University  of  Iowa.  The  esti- 
mated cost  is  $700,000. 

Jefferson,  Iowa — Plans  are  being  prepared  by  Proudfoot, 
Bird  &  Rawson,  Hubbell  Bldg.,  Des  Moines,  for  the  construc- 
tion of  a  two-story  high  school.    The  estimated  cost  is  $55,000. 

+  Albert  Lea,  Minn  W.  S.  KINGSLEY,  Faribault,  has  been 

awarded  the  contract  for  the  construction  of  a  six-story,  fire- 
proof, store  and  office  building.  Hoffman  &  Morse,  Rochester, 
is  Arch.    Noted  June  17. 

Proctor,  Minn. — Plans  have  been  prepared  by  Vernon  J. 
Price  &  Co.,  608  Palladio  Bldg.,  Duluth,  for  the  construction 
of  a  school.  The  estimated  cost  is  $40,000.  Noted  Feb.  25  and 
May  13. 

+St.  Paul,  Minn.— The  STANDARD  CONSTRUCTION  CO., 
Plymouth  Bldg.,  Minneapolis,  Minn.,  has  been  awarded  the 
general  contract  for  the  construction  of  a  three-story,  rein- 
forced-concrete  and  brick  academy  for  the  Swedish  Baptist 
General  Conference  of  America.  The  estimated  cost  is  $60,- 
000. 

Wheaton,  Minn. — Edward  F.  Broomhall,  Arch.,  710  Alworth 
Bldg.,  Duluth,  is  preparing  plans  for  the  construction  of  a 
high  school  addition  and  gymnasium  at  Wheaton.  Estimated 
cost,  $40,000 

Winona,  Minn. — The  Board  of  Education  contemplates  the 
construction  of  a  high  school.    The  estimated  cost  is  $100,000. 

Dodge  City,  Kan. — The  Sacred  Heart  Congregation  con- 
templates the  construction  of  a  church  and  parochial  school 
for  boys.    The  estimated  cost  is  $50,000. 

+Kansas  City,  Kan. — The  general  contract  for  the  con- 
struction of  a  67x80-ft.,  brick  building  for  the  congregation  of 
the  First  Church  of  Christ.  Scientist,  has  been  awarded  to 
EUGENE  DRIER.    The  estimated  cost  is  $40,000. 

+Lincoln,  Neb. — The  Board  of  Regents  of  the  University  of 
Nebraska  has  awarded  the  contract  for  the  construction  of  a 
three-story,  65xl41-ft.  building  with  a  two-story,  61xS0-ft. 
addition  at  the  State  Farm  to  GOULD  &  SON,  Omaha,  at 
$113,657. 

Schuyler,  JVeb. — Bids  will  be  received  until  Aug.  15  by  the 
Board  oj:  Education  for  the  construction  of  a  two-story,  80x 
110-ft.  high  school.    Estimated  cost,  $40,000.    Noted  July  8. 

+Milbank,  S.  D. —  (Official) — The  contract  for  the  construc- 
tion of  a  courthouse  has  been  awarded  to  J.  B.  EVANS  CON- 
STRUCTION CO.,  Mexico,  Mo.,  at  $74,990.  E.  M.  Harper  is 
County  Audr.     Noted  May  20  and  June  24. 

+Butte,  Mont.— (Official) — The  contract  for  the  construc- 
tion of  a  high  school,  including  a  gymnasium  and  swimming 
pool  for  Sciool  District  No.  1,  Silver  Bow  County,  has  been 
awarded  to  the  MONTANA  CONSTRUCTION  &  ENGINEERING 
CO.,  84  Owslev  Blk..  Butte,  at  $111,750.  Other  bidders  were: 
Silver  Johnston,  Butte,  Shoblom  &  Hexen,  Butte:  Kroffganz  & 
Frank,  Butte;  S.  P.  Guimont.  Anaconda.    Noted  May  20. 

+Great  Falls,  Mont. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  the  Emerson  School  on 
Second  Ave.,  S.,  to  RUDE  &  SEARLES,  at  $6S,194. 

Ozark,  Mo  The  County  Commissioners  have  been  peti- 
tioned bv  the  citizens  to  hold  an  election  to  vote  on  the 
question 'of  issuing  $50,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  a  county  courthouse. 

Little  Rock.  Ark.— (Official)— The  STEWART  McGEHEE 
CONSTRUCTION  CO.,  Little  Rock,  at  $45,000.  has  been  award- 
ed the  contract  for  the  contruction  of  a  two-story  school  to 
be  known  as  the  U.  M.  Rose  School.    Noted  July  1. 

♦Marshall,  Tex.— The  CADDO  CONSTRUCTION  CO.,  Musk- 
ogee, Okla.,  at  $74,480,  has  been  awarded  the  contract  for  the 
construction  of  an  administration  building  for  the  College  of 
Marshall. 

Walla  Walla,  Wash. — Bids  will  soon  be  received  for  the 
construction  of  a  four-story  building  for  St.  Mary's  Hospital. 
The  estimated  cost  is  $212,000.  Robert  Tegen,  Journal  Bldg., 
Portland,  Ore.,  is  Arch.    Noted  May  6  and  June  3. 

San  Bernardino,  Calif. — Plans  are  being  prepared  by  Lyman 
Farwell,  Story  Bldg.,  Los  Angeles,  Calif.,  for  the  construction 
of  a  group  o'f  buildings  for  the  new  county  hospital.  The 
estimated  cost  is  $150,000.    Noted  Mar.  11. 
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★Denotes  work  advertised  in  ENGINEERING  NEWS. 

+Denotes  contract  awarded.    The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 


PROPOSED  TEN-MILE  CONCRETE  ROAD  IN 
PENNSYLVANIA 

It  is  rather  odd  that  Pennsylvania,  the  center  of  the  port- 
land  cement  industry,  has  practically  no  example  of  concrete 
road  construction  in  its  state  highway  system.  The  reason, 
however,  is  not  far  to  seek.  Since  the  institution  of  the  State 
Highway  Department  there  has  been  little  or  no  money 
available  for  new  construction.  The  state  is  very  large,  has 
many  miles  of  road  not  naturally  of  the  best  materials,  and 
has  a  large  population,  a  great  proportion  of  which  own 
motor  cars.  Hence  there  has  been  a  constant  and  insistent 
demand  to  keep  all  the  highway  system  in  good  condition, 
leaving  very  little  money,  without  the  issuance  of  bonds,  for 
building  pavements  of  high  first  cost. 

It  has  remained  for  the  cement  companies  themselves  to 
be  the  means  of  building  a  first-class  concrete  highway  in 
Pennsylvania.  Through  the  activity  of  the  Hon.  H.  J.  Steele, 
of  Easton,  Penn.,  the  cement  companies  of  the  Lehigh  "Valley 
have  agreed  to  contribute  the  cement  for  an  11  to  12  mile  con- 
crete pavement  between  Easton  and  Allentown,  two  famous 
homes  of  the  Portland  cement  industry.  The  State  Highway 
Department  has  agreed  to  furnish  the  labor  and  supervision 
and  it  is  expected  the  road  will  be  completed  during  the  pres- 
ent season. 

Foremost  in  this  work  have  been  Col.  H.  C.  Trexler,  Pres. 
of  the  Lehigh  Portland  Cement  Co.,  Allentown,  and  C.  S. 
Brown,  Pres.  of  the  Alpha  Portland  Cement  Co.,  Easton. 

GRAIN  ELEVATORS  WANTED  IN  ARGENTINA 

An  inquiry  has  just  been  received  by  "Engineering  News" 
asking  American  manufacturers  to  consider  the  construction 
of  60  to  SO  grain  elevators.  Extracts  from  the  letter,  sent  by 
A,  U,  Sassy,  Calle  San  Martin  66,  Buenos  Aires,  are  as 
follows: 

"I  am  negotiating  at  present  a  contract  for  some  60  or  80 
grain  elevators  and  would  like  to  have  you  advise  your  friends 
who  specialize  in  this  line  that  they  may  bid  on  the  job  and 
with  this  object  in  mind  I  enclose  a  specification  and  data 
sheet,  also  sketch  and  plan  of  the  style  of  elevator  which  I 
believe  will  fill  the  bill  under  the  existing  conditions.  The 
plan  has  been  drawn  by  a  friend  who  has  a  very  good  knowl- 
edge of  the  conditons  but  he  is  not  exactly  an  elevator  expert 
and  while  I  wish  that  the  interested  parties  would  be  guided 
by  his  general  ideas  they  are  at  liberty  to  improve  upon 
the  type  and  construction  in  any  way  they  may  see  fit. 

"As  you  may  know,  we  cannot  expect  to  buy  locally  any 
materials  cheaper  than  they  can  be  imported  for  and  I  shall 
be  glad  therefore  to  receive  price  on  each  type  of  elevator 
complete  (that  is  including  every  thing  down  to  nails  and 
sundries)  delivered  c.i.f.  Buenos  Aires,  mentioning  gross  and 
net  weights  also  cubic  measurements.  I  must  call  your  atten- 
tion to  the  fact  that  the  information  is  most  urgently  wanted: 
in  fact  my  securing  the  business  will  largely  depend  on  how 
quick  I  get  the  data  together  and  I  shall  esteem  it  a  favor 
if  you  will  please  ask  your  friends  to  let  me  have  bid  with 
complete  plans  (outline  and  detail),  sketches,  data  and  speci- 
fications at  the  earliest  possible  moment.  I  would  like  to  be 
advised  as  to  their  charges  for  sending  down  an  expert  to 
superintend  the  erecting  and  starting  of  the  elevators. 

"If  I  have  not  given  all  the  information  and  data  needed 
by  your  friends  in  order  to  get  figures  together  kindly  ask 
them  to  let  me  hear  by  cable  and  I  will  gladly  give  it  to  them. 

"I  may  add  that  should  the  business  be  secured  it  would 
be  financed,  so  far  as  the  interested  parties  are  concerned, 
through  the  local  branch  of  the  National  City  Bank  and  their 
Home  Bank." 

For  those  who  desire  further  information  a  blue  print  and 
data  sheet  may  be  consulted  at  the  office  of  "Engineering 
News."  Tenth  Ave.  at  36th  St.,  New  York,  N.  Y. 

RAILWAYS — STEAM  AND  ELECTRIC 

Massachusetts — Bay  State  St.  Ry. — This  company  has  pe- 
titioned the  Council  for  a  franchise  to  extend  its  double  tracks 
from  Merrimac  St.,  North  Andover,  over  the  new  Shawsheen 
Bridge  into  Sutton  St.    R.  S.  Goff,  Boston,  is  Gen.  Mgr. 

Massachusetts — Massachusetts  Northeastern  St.  Ry. — The 
Council  has  granted  this  company  a  franchise  to  relocate  its 
tracks  on  Main  St.  and  also  at  the  curves  into  White  St.  and 
to  Kenoza  Ave.  Franklin  Woodman,  Haverhill,  is  Vice-Pres. 
and  Gen.  Mgr. 

Massachusetts — New  York,  New  Haven  &  Hartford  R.R. — ■ 
According  to  press  reports  this  company  contemplates  electri- 
fying its  Tariffville  and  Midland  divisions.  Edward  Gagel, 
New  Haven,  is  Ch.  Engr. 

New  York — Binghamton  Ry. — The  Public  Service  Commis- 
sion has  ordered  this  company  to  extend  its  line  from  its  pres- 
ent terminus  to  Port  Dickinson.  H.  Tracy  Rogers,  Bingham- 
ton, is  Supt.  and  Pur.  Agt. 

+Pennsylvania — Johnstown  &  Somerset  Ry. — This  com- 
pany has  awarded  a  contract  to  the  J.  A.  VANDERGRIFT  CO., 
Somerset,  Penn.,  for  the  construction  of  an  electric  railway 
from  Johnstown  to  Somerset  and  Rockwood,  about  40  miles. 

Pennsylvania — Scranton  &  Binghamton  Ry. — This  company 
plans  to  extend  its  lines  from  Foster  to  Brooklyn,  about  five 
miles.    Richard  W.  Day,  Scranton,  is  Gen.  Mgr. 

Pennsylvania — Lehigh  Valley  Transit  Co. — This  company 
will  double  track  it's  line  on  Broad  St.,  West  Bethlehem,  Penn. 
Thomas  Gibson,  Allentown,  is  Pur.  Agt. 


+Virginia — Petersburg  &  James  River  Electric  Ry. — This 
company  has  awarded  the  contract  for  the  construction  of  its 
line  from  City  Point  to  Petersburg,  about  11  miles,  to  PER- 
K1NSON  &  FINN,  Petersburg.     Noted  July  8. 

+West  Virginia — (Official) — Kanawha,  Glen  Jean  &  East- 
ern R.R. — This  company  has  awarded  the  contract  to  BOARD 
&  DUFFIELD,  1010  Virginia  St.,  Charleston,  for  constructing 
its  Dun  Loop  branch.  V.  S.  Veazey,  Glen  Jean,  is  Ch.  Engr. 
Noted  May  20. 

North  Carolina — Alamance,  Durham  &  Orange  Ry.  &  Elec- 
tric Co. — H.  G.  Palmer  &  Co.,  Yorkville,  111.,  has  been  retained 
as  engineer  by  this  company  for  the  construction  of  its  pro- 
posed line  from  Ossippee  to  Durham,  N.  C.    Noted  June  24. 

North  Carolina — Eastern  Tennessee  &  Western  North  Caro- 
lina R.R. — This  company  plans  to  extend  its  line  from  Pineola 
to  Boone,  about  18  miles. 

South  Carolina — Southern  Ry. — This  company  has  issued 
$3,500,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
double-tracking  its  line  from  Spartanburg  to  Central,  New 
Holland  and  Cornelia,  S.  C,  about  76  miles.  B.  Herman,  Wash- 
ington, D.  C,  is  Ch.  Engr. 

South  Carolina — Augusta- Aiken  Ry.  &  Electric  Corpora- 
tion— This  company  has  increased  its  capital  stock  for  the 
purpose  of  constructing  an  extension  of  its  line  from  Aiken 
to  Columbia,  S.  C,  about  50  miles.  R.  W.  Spofford,  Augusta, 
Ga.,  is  Gen.  Supt.  and  Pur.  Agt. 

Georgia — Ocilla,  Pinebloom  &  Valdosta  Ry. — The  Hender- 
son Lumber  Co.  has  purchased  the  properties  of  this  company 
including  an  11-mile  railway  in  Coffee  County.  The  new 
owner,  it  is  reported,  will  extend  the  line  from  Lax  to  Ocilla, 
about  15  miles. 

Georgia — Pelham  &  Havana  R.R. — This  company  contem- 
plates extending  its  line  from  Darsey  to  Havana,  about  five 
miles.    J.  M.  Wilkinson,  Valdosta,  Ga.,  is  Pres. 

Florida — Florida  East  Coast  Ry. — Plans  are  being  con- 
sidered by  this  company  for  the  extension  of  its  line  from 
Okeechobee  to  West  Palm  Beach.  E.  B.  Carter,  Jacksonville, 
is  Ch.  Engr. 

Kentucky — Evansville,  Henderson  &  Owensboro  Ry. — This 
company  will  ask  the  council  for  a  twenty  year  franchise  to 
operate  its  cars  on  the  city  streets.  If  granted  the  franchise 
it  plans  to  construct  interurban  lines  to  Owensboro,  Morgan- 
field  and  Providence. 

Illinois — East  St.  Louis  &  Suburban  Ry. — This  company 
has  asked  the  council  for  a  franchise  to  extend  its  lines  in 
East  St.  Louis  to  19th  St.  and  Baker  Ave.  A.  J.  Purinton  is 
Gen.  Supt.  and  Pur.  Agt. 

Illinois — Kankakee  &  Urbana  Traction  Co. — Surveys  are 
being  made  by  this  company  for  the  extension  of  its  line  from 
Ludlow  to  Paxton.    William  I.  Laffell,  Urbana,  is  Gen.  Mgr. 

Illinois — Peoria  &  Chillicothe  Ry. — This  company  has  com- 
pleted surveys  on  its  line  from  Peoria  to  Chillicothe  and  plans 
to  start  Work  within  a  short  time.    Noted  Mar.  11. 

South  Dakota — Mitchell  St.  Car  &  Interurban  Ry. — This 
company  has  been  incorporated  to  construct  an  electric  rail- 
way in  Mitchell,  S.  D.  A.  N.  Hill,  Mitchell,  and  D.  N.  Hill, 
Lake  Hills,  Iowa,  are  interested. 

Missouri — Jefferson  City  Bridge  &  Transit  Co. — This  com- 
pany, it  is  reported,  will  extend  its  electric  railway  from  Jef- 
ferson City  to  Columbia,  Mo.  D.  W.  Snyder,  Jr.,  Jefferson 
City,  is  Gen.  Supt. 

Missouri — St.  Louis  Ry.  &  Dock  Co. — This  company  has 
been  incorporated  to  construct  a  railway  from  the  south  bank 
of  the  Missouri  River  near  Columbia  Bottom  Rd.,  and  thence 
southward  to  the  vicinity  of  Van  Buren  and  Catalan  St.  in  St. 
Louis,  about  25  miles.    H.  F.  Bell  is  interested. 

Missouri — Springfield  Traction  Co. — Plans  are  being  con- 
sidered by  this  company  to  extend  its  State  St.  line  from  New 
to  Fort  St.,  Springfield.  Charles  H.  Guskel,  Springfield,  is 
Gen.  Mgr. 

Texas — Beaumont,  Liberty  &  Houston  Traction  Co. — Sur- 
veys have  been  made  and  preliminary  arrangements  are  being 
made  bv  this  company  for  the  construction  of  its  proposed 
line  to  connect  Beaumont,  Anahuac  and  Houston.  J.  H.  Mc- 
Cracken  is  Gen.  Mgr. 

Texas — The  City  Council  has  granted  a  franchise  to  F.  W. 
Davis  and  A.  B.  Phillips  for  the  construction  of  a  railway 
through  Texas  City. 

Texas — Artesian  Belt  R.R. — This  company  plans  to  extend 
its  line  from  Christine  to  Crowther  and  Beeville,  Tex.,  about 
50  miles.    J.  O.  Terrell,  San  Antonio,  is  interested. 

Texas — Southwestern  Ry. — This  company  has  decided  to 
extend  its  line  from  Henrietta,  Tex.,  to  Waurika,  Okla.,  about 
25  miles.  A.  C.  Parks,  Henrietta,  is  Vice-Pres.  and  Gen. 
Mgr. 

Utah — Ogden,  Logan  &  Idaho  Ry. — This  company  will  soon 
start  construction  on  a  new  electric  line  from  Ogden  to  Brig- 
ham  City;  also  on  a  new  line  from  Willard  to  Bingham  City. 

Washing-ton — According  to  press  reports  the  Port  Com- 
mission will  soon  receive  bids  for  the  construction  of  a  belt 
railwav  to  connect  all  the  port  facilities  on  the  waterfront. 
J.  R.  West  is  Ch.  Engr.  of  Comn.    Noted  July  1. 
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California — Pacific  Electric  Ry. — This  company  has  asked 
the  council  for  a  franchise  to  double  track  its  line  to  San 
Pedro  via  Gadena.    J.  McMillan,  Los  Angeles,  is  Gen.  Mgr. 

California — The  franchise  for  the  extension  of  the  Brook- 
lyn Ave.  line  on  Evergreen  Ave.  to  the  east  of  the  city  limits 
has  been  sold  by  the  Council  of  Los  Angeles  to  P.  D.  Sornelius, 
Pres.,  Malabar  Dist.  Improvement  Association.  The  franchise 
will  be  turned  over  to  the  Los  Angeles  Ry.  without  charge 
so  that  the  extension  may  be  built.  Howard  Huntington,  Los 
Angeles,  is  Vice-Pres.  and  Gen.  Mgr. 

New  Brunswick — Moncton  Tramways,  Electric  &  Gas  Co. — 
Arrangements  are  being  made  by  this  company  for  the  exten- 
sion of  its  line  on  Bonaccord  St.,  Moncton,  N.  B.  E.  B.  Reeser, 
Farmers  Bank  Bldg.,  Pittsburgh,  Penn.,  is  Vice-Pres.  and  Gen. 
Mgr. 

+Alberta — Edmonton,  Dunvegan  &  British  Columbia  Ry. — - 
This  company  has  awarded  a  contract  for  constructing  about 
60  miles  of  its  line  through  the  Grande  Prairie  District  to 
G.  H.  WEBSTER,  1316  Prospect  Ave.,  Calgary.    Noted  June  10. 

LIGHT,  HEAT  AND  POWER 

Barnet,  Vt. — It  is  reported  that  D.  L.  Judkins  plans  to  con- 
struct a  new  power  house  on  the  bank  of  the  Stevens  River. 

+Saundersville,  Mass. — The  contract  for  the  construction 
of  a  brick  boiler  house  for  the  Saunders  Cotton  Mill  has  been 
awarded  to  the  J.  W.  BISHOP  CO.    The  estimated  cost  is  $4000. 

West  Newbury,  Mass. — Press  reports  state  that  the  New- 
buryport  Gas  &  Electric  Co.  of  Newburyport  has  applied  for 
permission  to  erect  a  transmission  line  from  Pipestave  Hill 
to  the  Groveland  line. 

Lincoln,  R.  I. —  (Central  Falls  post  office) — The  Connecticut 
Power  Co.,  50  Congress  St.,  Boston,  Mass.,  has  been  granted  a 
permit  by  the  Town  Council  for  the  construction  of  a  dis- 
tributing station  on  Hazel  St.  This  station  will  have  an  output 
of  25,000  kw.  which  will  be  distributed  in  Pawtucket,  Provi- 
dence and  other  towns  and  cities  in  the  Blackstone  Valley. 

Alfmar,  N.  Y. — It  is  reported  that  the  Pulaski  Electric  Light 
Co.,  of  Pulaski,  a  subsidiary  of  the  Salmon  River  Co.,  will  soon 
start  work  on  the  extension  of  its  transmission  lines  to 
Altmar. 

La  Fargeville,  N.  Y. — It  is  reported  that  the  La  Fargeville 
Electric-Light  Co.  has  petitioned  the  Public  Service  Commis- 
sion for  permission  to  construct  electric  light  plants  in 
Theresa  and  Orleans. 

Spencerport,  N.  Y. — Bids  will  be  received  until  8  p.m.,  July 
26,  by  the  Town  Clerk  for  the  installation  of  an  electric- 
lighting  system.  Bonds  for  $16,000  have  been  sold  for  this 
purpose. 

^Philadelphia,  Penn. —  (Official) — The  contract  for  the  heat- 
ing and  plumbing  equipment  for  the  new  school  at  65th  St. 
and  Lime  Kiln  Pike,  East  Germantown,  has  been  awarded 
to  S.  FAITH  &  CO.,  2427  Pennsylvania  Ave.,  Philadelphia,  at 
$51,344;  the  contract  for  the  electric  work  was  awarded  to 
J.  F.  BUCHANAN  &  CO.,  1228  Race  St.,  Philadelphia,  at  $15,134. 
See  item  under  "Buildings." 

^Philadelphia,  Penn. — The  Board  of  Education  has  awarded 
the  contract  for  the  heating  system  in  the  school  at  Second, 
Pike  and  Sanger  St.  to  S.  FAITH  &  CO.,  2427  Pennsylvania 
Ave.,  Philadelphia,  at  $9981.    See  item  under  "Buildings." 

Shamokin,  Penn. — It  is  reported  that  plans  are  being  con- 
sidered for  the  installation  of  an  electric  generating  plant  to 
supply  electricity  for  the  new  high  school  building. 

Salisbury,  N.  C. — It  is  reported  that  the  Southern  Power  Co. 
will  soon  start  work  on  the  construction  of  a  steel  tower 
electric  transmission  line  from  Salisbury  to  Statesville. 

+Spray,  N.  C. — The  contract  for  the  construction  of  a  3000- 
hp.  electric  power  plant  for  the  Thread  Mills  Co.  has  been 
awarded  to  the  GALLIVAN  BUILDING  CO.,  Greenville,  S.  C. 
Noted  July  15. 

Columbia,  S.  C. — Plans  are  being  considered  for  the  con- 
struction of  a  power  plant,  capable  of  developing  600  hp.,  at 
the  State  Hospital  for  Insane. 

Oxford,  Miss. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $6500  in  bonds,  the  proceeds  of  which  will  be 
used  to  improve  the  electric-light  plant. 

Cuyahoga  Falls,  Ohio — It  is  reported  that  bids  are  being 
received  by  Ernest  McGeorge,  Engr.,  855  Leader  News  Bldg., 
for  the  construction  of  a  one-story,  40x60-ft.,  brick  and  steel 
power  house  for  the  Falls  Rubber  Co.    Noted  June  24. 

Painesville,  Ohio — Bids  will  soon  be  received  by  H.  Whit- 
ford  Jones,  Engr.,  1302  Citizens  Bldg.,  Cleveland,  for  furnishing 
engines,  generators  and  condensers  for  the  municipal-electric 
light  plant.    Noted  July  8. 

Coldwater,  Mich. — Press  reports  state  that  the  Board  of 
Public  Works  contemplates  the  purchase  of  a  new  350- 
generating  unit  consisting  of  a  350-kw.  generator  and  engine. 
K.  E.  Norton  is  Supt. 

+Springfield,  111. — The  Secretary  of  State  has  awarded  the 
contract  for  the  boilers  for  the  new  power  plant  at  the 
State  Capitol  to  the  SPRINGFIELD  BOILER  &  MFG.  CO., 
Springfield,  at  $40,000.  The  Legislature  recently  appropriated 
$140,000  for  the  plant.     Noted  May  20. 

La  Crosse,  Wis. — According  to  press  reports  the  Wisconsin 
Minnesota  Light  &  Power  Co.  plans  to  expend  about  $210,000 
for  the  construction  of  new  buildings  and  equipment.  J.  N. 
Moncreiff  is  Mgr. 

+Wilton  Junction,  Iowa — (Official) — The  ELECTRIC  CON- 
STRUCTION &  MACHINERY  CO.,  Rock  Island,  111.,  at  $4328, 
has  been  awarded  the  contract  for  the  construction  of  addi- 
tions to  the  power  plant. 

Hallock,  Minn. — Press  reports  state  that  the  Council  is 
considering  the  proposition  of  issuing  $15,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  installation  of  an 
electric-lighting  system. 

+Canton,  Kan, — The  CHALLENGE  CO.,  1404  West  11th  St., 
Kansas  City,  Mo.,  has  been  awarded  the  contract  for  one  30-hp. 
and  one  40-hp.  St.  Mary's  oil  engine,  one  25-kw.,  2300-volt 
generator  and  switchboard  to  be  installed  in  the  new  power 
house  of  the  municipal  electric  light  plant.  W.  D.  Moore 
is  Supt.,  Light  and  Water  Dept.    Noted  July  15. 


Everest,  Kan. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $8000  in  bonds,  the  proceeds 
of  which  will  be  used  for  installing  an  electric  light  system. 

^Broken  Bow,  Neb. — The  contract  for  the  construction  of 
a  municipal  electric-light  plant  has  been  awarded  to  the 
ALAMO  ENGINE  &  SUPPLY  CO.,  Omaha,  Neb.,  at  $10,000. 
R.  M.  Thompson  is  City  Clk.     Noted  Apr.  1  and  22. 

+TJavenport,  Neb. — The  ALAMO  ENGINE  &  SUPPLY  CO., 
Omaha,  at  $4606,  has  been  awarded  the  contract  for  the 
installation  of  an  electric-light  plant.    Noted  June  17  and  24. 

Hale,  Mo. — Plans  are  being  prepared  and  bids  will  soon  be 
received  for  the  construction  of  an  electric-light  plant.  The 
estimated  cost  is  $11,000.  W.  B.  Rollins  &  Co.,  439  Midland 
Bldg.,  Kansas  City,  is  Engr. 

Keytesville,  Mo. — The  Henrici,  Kent  &  Lowry  Engineering 
Co.,  Reserve  Bank  Bldg.,  Kansas  City,  has  been  engaged 
by  R.  W.  Cropper  to  prepare  plans  and  take  charge  of  the 
engineering  work  for  the  construction  of  an  electric-light 
plant  in  Keytesville. 

Springfield,  Mo. — The  Board  of  Regents  of  the  Fourth  Dis- 
trict Normal  School  is  considering  plans  for  the  construction 
of  a  power  house  to  furnish  electricity  for  all  the  school 
buildings.    John  J.  Schneider  is  Pres. 

Austin,  Tex. — The  Superintendent  of  Public  Buildings  and 
Grounds  has  announced  that  about  $100,000  will  be  spent  in 
installing  a  power  and  heating  plant  in  the  State  Capitol. 
Noted  Mar.  25. 

Ft.  Worth,  Tex. — Press  reports  state  that  if  the  Lone  Star 
Gas  Co.  is  successful  in  securing  a  lease  of  9600  acres  of 
natural  gas  lands  belonging  to  the  Osage  Indian  reservation 
in  Oklahoma  it  will  develop  the  property  on  an  extensive 
scale  and  will  lay  a  pipe  line  from  the  field  to  Dallas  and 
other  towns. 

Mexia,  Tex. — It  is  reported  that  the  People's  Gas  Co.,  re- 
cently organized  with  a  captial  stock  of  $50,000,  will  supply 
the  towns  of  this  section  with  natural  gas.  N.  B.  Robinson 
is  interested. 

Muskogee,  Okla. — The  Greater  Muskogee  Association  has 
appointed  a  committee  of  five  local  citizens  to  work  out  a 
project  for  building  a  dam  across  the  Grand  River  between 
Muskogee  and  Ft.  Gibson  to  generate  hydro-electric  power. 
Surveys  have  been  made  and  plans  are  in  the  hands  of  the 
committee.    The  estimated  cost  is  $750,000. 

Holbrook,  Ariz. — T.  M.  Quebedeaux  and  K.  H.  Myers  have 
applied  to  the  Board  of  Supervisors  for  a  franchise  to  con- 
struct and  operate  an  electric-light  plant. 

Seattle,  Wash. — It  is  reported  that  the  Puget  Sound  Light 
&  Power  Co.  will  expend  about  $30,000  for  the  construction 
of  a  new  system. 

Burns,  Ore. — A  resolution  has  been  passed  by  the  City 
Council  authorizing  the  sale  of  $10,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  an  electric-light 
plant. 

Lindsay,  Calif. — The  Tulare  Power  Co.,  Visalia,  Calif.,  plans 
to  construct  additions  and  make  improvements  to  its  plant. 

Placerville,  Calif. — The  Western  States  Gas  &  Electric  Co. 
plans  to  enlarge  its  hydro-electric  plant.  The  estimated  cost 
is  $75,000.     H.  R.  Bennett  is  Mgr. 

Visalia,  Calif. — It  is  reported  that  the  Mount  Whitney 
Power  &  Electric  Co.  has  awarded  the  contracts  for  the 
construction  of  its  fifth  hydro-electric  generating  plant  on 
the  Kahweah  River  in  the  Sequoia  National  Forest.  The  new 
station  will  have  an  output  of  10,000-hp.  Estimated  cost, 
$750,000.    Noted  June  17. 

+Montreal,  Que. — The  Board  of  Commissioners  has  awarded 
the  contract  for  the  construction  of  an  electric  system  for  the 
filtration  plant  to  G.  M.  GEST,  Power  Bldg.,  at  $6275.  Noted 
June  10. 

Brockville,  Ont. — G.  K.  Dewey  is  interested  in  a  project 
to  construct  an  electric  power  line  through  Elizabethtown 
Township.    The  estimated  cost  is  $25,000. 

The  Narrows,  Man. — It  is  reported  that  the  Town  Council 
is  considering  the  installation  of  a  light  and  power  system. 
The  estimated  cost  fs  $50,000.    H.  H.  Elliott  is  Clk. 

+Winnipeg,  Man. — The  contract  for  furnishing  one  150-kw. 
motor  generator  and  exciter  set  to  be  installed  in  the  generat- 
ing station  at  Point  du  Bois  has  been  awarded  to  VICKERS, 
LTD.,  Montreal,  Que.,  at  $5244.    Noted  May  20. 

BRIDGES 

+Boston,  Mass. — John  S.  Merrill,  Chn.,  Bridge  Comn.,  has 
awarded  the  contract  for  constructing  the  Boston  approach 
to  the  Spring  St.  Bridge  to  CLARK  &  GOVE,  Boston,  at 
$15,850.    Noted  May  20  and  July  8. 

Worcester,  Mass. —  (Official) — The  Samuel  H.  Pitcher  Co., 
Engr.,  Worcester,  Mass.,  has  been  retained  by  the  city  to 
prepare  plans  and  supervise  the  construction  of  the  Lake 
Quinsigamond  Bridge.  The  structure  will  be  of  remforced- 
concrete  with  six  arches,  one  120-ft.,  two  70-ft.  and  three 
60-ft.,  total  length  850  ft.  and  width  60  ft.  The  State  Legis- 
lature recently  passed  a  bill  authorizing  an  appropriation  of 
$250,000  for  this  purpose,  the  cost  to  be  borne  by  the  city, 
countv,  town  of  Shrewsbury  and  the  Worcester  Consolidated 
St.  Ry.    Noted  Feb.  5,  1914  and  Apr.  29,  1915. 

HhBerlin,  Conn. — JAMES  E.  GOODRICH,  Glastonbury,  has 
been  awarded  the  contract  by  the  Highway  Commissioners 
for  the  construction  of  a  concrete  bridge  across  the  bebeth 
River. 

★Bridgeport,  Conn. —  (Official) — Bids  will  be  received  by 
the  Board  of  Contracts  and  Supplies,  City  Hall,  until  noon, 
Aug.  7,  for  the  construction  of  a  reinf orced-concrete  girder 
bridge,  with  a  double  leaf  bascule  channel  span  and  all  sub- 
structures and  approaches  at  Stratford  Ave.  Gremer  &  Whit- 
man, Fidelity  Bldg.,  Baltimore,  Md.,  is  Consult.  Engr. 

Derby,  Conn. — It  is  reported  that  the  construction  of  a 
concrete   bridge  over  the  Naugatuck   River  at  Division  bt. 
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to  replace  the  present  structure  is  contemplated  by  the  cities 
of  Derby  and  Ansonia.  The  estimated  cost  is  $10,000.  V.  B. 
Clark  is  City  Engr. 

Bingbaniton,  N.  Y. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $30,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  bridge  on  Noyse 
Island  and  one  across  Pierce  Creek.    J.  A.  Giles  is  City  Engr. 

New  York,  N.  Y. —  (Borough  of  Bronx) — It  is  reported  that 
the  Public  Service  Commission,  154  Nassau  St.,  will  probably 
call  for  bids  some  time  in  September  for  the  construction  of 
a  bridge  across  the  Bronx  River  at  Westchester  Ave.  F.  J. 
H.    Kracke    is    Comr.    of    Bridges.      Noted    June    17    and  24. 

★  Oswego,  N.  Y. — (Official) — Bids  will  be  received  by  E.  A. 
Howard,  County  Supt.  of  Highways,  until  10  a.m.,  July  31, 
for  the  construction  of  a  reinforced-concrete  arch  bridge 
over  the  Oswego  River  at  Minetto,  N;  Y.  The  Concrete-Steel 
Engineering  Co.,  Park  Row  Bldg.,  New  York,  is  Engr.  Noted 
Apr.  8. 

+Utica,  N.  Y. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  construction  of  a  three-span 
reinforced-concrete  bridge  across  the  Mohawk  River  between 
Utica  and  Deerfield  at  North  Genesee  St.  to  WILLIAM  P. 
COGLEY,  Utica,  at  $59,158.    Noted  July  15. 

New  Brunswick,  N.  J. —  (Official) — Bids  were  received  by 
the  Board  of  Chosen  Freeholders  of  Middlesex  County  for  the 
construction  of  a  reinforced-concrete  bridge  over  the  South 
River  on  the  South  Amboy-New  Brunswick  Rd.,  as  follows: 
A.  Jelm,  New  Brunswick,  $70,829;  Long  &  Broadhurst,  Hacken- 
sack,  $87,706;  McHarg-Barton  Co.,  171  Madison  Ave.,  New 
York,  N.  Y.,  $76,683;  General  Contracting  &  Engineering  Co., 
29  Rector  St.,  New  York,  N.  Y.,  $66,714.  A.  B.  Fox,  Perth 
Amboy,  is  County  Engr.    Noted  July  8. 

Pine  Brook,  N.  J. —  (Official) — Bids  were  received  by  the 
Board  of  Chosen  Freeholders  of  Morris  and  Essex  Counties 
for  rebuilding  the  bridge  over  the  Passaic  River  at  Pine 
Brook,  as  follows:  Averill-Matthews  Co.,  Clinton  St.,  Newark, 
$39,860  (recommended  for  acceptance);  Dover  Boiler  Works, 
$40,930;  Foster  Construction  Co.,  $42,125;  J.  A.  Hart  &  Co., 
$44,134;  Long  &  Broadhurst,  $44,887;  Linde  &  Griffith,  $42,210. 
Noted  July  8. 

Houtzdale,  Penn. —  (Official) — Bids  will  be  received  until 
July  29  by  Charles  Dickey,  Secy,  of  Council,  for  the  con- 
struction of  a  reinforced-concrete  bridge  60  ft.  long  with 
a  20-ft.  span.    E.  W.  Hess,  Clearfield,  is  Engr. 

+Philadelphia,  Penn, —  (Official) — M.  L.  Cooke,  Dir.  Dept. 
of  Pub.  Ser.  has  awarded  contracts  for  the  construction  of 
three  bridges  as  follows:  Bridge  at  Fifth  St.  over  North 
Pennsylvania  R.R.  to  the  BROWN-KING  CONSTRUCTION  CO., 
Philadelphia,  at  $59,940;  bridge  on  line  of  Third  St.  over 
Philadelphia,  Newtown  and  New  York  R.R.  to  THOMAS  F. 
REILLY,  Philadelphia,  at  $24,000;  bridge  on  line  of  Fisher 
Ave.  over  North  Pennsylvania  R.R.  to  THOMAS  F.  REILLY, 
Philadelphia,  at  $22,000.     Noted  July  1. 

+Elkridge,  Md. — O.  E.  Weller,  Chn.,  State  Rd.  Comn,  has 
awarded  the  contract  for  the  construction  of  a  bridge  across 
the  Patapsco  River  along  the  Baltimore  and  Washington 
Blvd.  to  A.  J.  BOYLE,  Lanvale  and  Pulaski  St.,  Baltimore, 
at  $14,706.    Noted  June  10. 

Norfolk,  Va. — Plans  are  being  prepared  for  the  construc- 
tion of  viaducts  at  the  eastern  branch  of  the  Elizabeth  River 
at  Lamberts  Point  for  the  Norfolk  &  Western  Rv.  The 
estimated  cost  is  $50,000.    J.  E.  Crawford  is  Ch.  Engr. 

Nottaway,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  2,  at  the  Clerk's  Office,  Nottoway  Court  House,  for  the 
construction  of  a  203-ft.  steel  bridge  with  one  80-ft.  steel 
span  across  the  Nottoway  River  between  Nottoway  and 
Lunenburg  Counties.  G.  P.  Coleman,  Richmond,  Va.,  is  State 
Highway  Comr. 

Portsmouth,  Va. — It  is  reported  that  the  Norfolk  County 
Road  Board  will  rebuild  the  Tanner's  Creek  Bridge  on  James- 
town Blvd.     The  estimated  cost  is  $80,000. 

Hinton,  W.  Va. — An  election  will  be  held  in  Summers 
County,  Talcott  District,  Aug.  7  to  vote  on  the  question  of 
issuing  $30,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  bridges.    J.  M.  Carden  is  Clk. 

Snow  Hill,  N.  C. — Press  reports  state  that  Greene  County 
will  construct  a  bridge  across  Contentnea  Creek  estimated  to 
cost  $20,000. 

Greensboro,  Ga. — It  is  reported  that  the  citizens  of  Greene 
County  defeated  the  bond  issue  of  $50,000,  the  proceeds  of 
which  was  to  have  been  used  for  the  construction  and  repair 
of  bridges. 

Springfield,  Ga. — The  Board  of  Commissioners  of  Effing- 
ham and  Bulloch  Counties  will  construct  a  bridge  across  the 
Ogeechee  River.     The  estimated  cost  is  $5000. 

Brndentown,  Fla. — An  election  will  be  held  Aug.  10  to 
vote  on  the  question  of  issuing  $21,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  the  unfinished 
contracts  on  the  Ware  Creek  Bridge. 

♦Clearwater,  Fla.— The  LUTEN  BRIDGE  CO.,  York,  Penn., 

at  $8000,  has  been  awarded  the  contract  for  the  construction 

of  a  bridge  across  the  creek  at  the  entrance  to  the  grounds 
of  the  Belleview  Hotel. 

Kissimmee,  Fla. — Press  reports  state  that  the  city  contem- 
plates issuing  bonds  for  the  construction  of  a  bridge  across 
the  head  of  the  lake. 

St.  Francisville,  La. — An  expenditure  of  $25,000  has  been 
authorized  by  the  West  Feliciana  Parish  Police  Jury  for  the 
construction  of  bridges  over  Thompson's  Creek,  Tunica  Bayou, 
Big  Bayou  Sara  Creek,  Little  Bayou  Sara  Creek  and  Alex- 
ander's Creek.  The  bridge  over  Thompson's  Creek  will  be 
built  jointly  by  West  and  East  Feliciana  Parishes. 

Walkerford,  Tenn. —  (Maynardville  post  office) — Press  re- 
ports state  that  a  bridge  will  be  constructed  across  the  Clinch 
River  at  Walkerford  by  Union  and  Claiborne  Counties.  The 
estimated  cost  is  $10,000. 

Lexington,  Ky. — It  is  reported  that  the  citizens  of  Fayette 
County  contemplate  holding  an  election  to  vote  on  the 
question  of  issuing  $300,000  in  bonds,  the  proceeds  of  which 


will  be  used  for  the  construction  of  a  bridge  across  the 
Kentucky  River  between  Fayette  and  Madison  Counties.  F.  A. 
Bullock  is  County  Judge.    Noted  July  8. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July 
26,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  reconstruction 
of  the  existing  bridge  on  Kirby  Rd. 

♦  Cincinnati,  Ohio — The  contract  for  the  construction  of  a 
bridge  and  culverts  on  Cameron  Road  has  been  awarded  to 
J.  J.  FOLEY,  Cleveland,  at  $4058.    Noted  June  10. 

Dayton,  Ohio — Plans  for  the  construction  of  a  railroad 
bridge  across  the  Miami  River  at  Dayton  have  been  submitted 
by  the  Pennsylvania  R.R.  to  the  city  authorities  for  then- 
approval.  The  estimated  cost  is  $260,000.  J.  C.  Brand,  Cin- 
cinnati, is  Bridge  Engr. 

Mansfield,  Ohio — Bids  will  be  received  until  10  a.m.,  Julv 
28,  by  John  A.  Dalton,  Audr.,  Clinton  County,  for  the  con- 
struction of  the  Orange  St.  Bridge.  Charles  L.  Bushey  is 
County  Engr. 

♦  Portsmouth,  Ohio — (Official) — The  contract  for  the  con- 
struction of  the  Lawson  Run  Viaduct  over  the  tracks  of  the 
Norfolk  &  Western  Ry.  has  been  awarded  to  L.  E.  STURM, 
Columbus,  at  $120,405.  C.  F.  Losh,  Portsmouth,  is  Asst.  Engr. 
Noted  June  24  and  July  15. 

Warren,  Ohio — The  construction  of  a  bridge  across  the 
Mahoning  River  at  McDonald  is  contemplated  by  the  County 
Commissioners,  the  Carnegie  Steel  Co.  and  the  railroad  com- 
panies. 

tYoungstown,  Ohio — (Official) — The  Board  of  Commission- 
ers of  Mahoning  County  has  awarded  the  contract  for  repair- 
ing and  rebuilding  the  pavement  on  the  South  Avenue  Bridge, 
Youngstown,  to  COLUCCI  BROS.,  Youngstown,  at  $5073.  Noted 
July  1. 

Crown  Point,  Ind. — Bids  will  be  received  by  the  County 
Commissioners  until  1  p.m.,  Aug.  5,  for  the  construction  of  a 
Scherzer  rolling  lift  bridge  and  one  concrete  bridge.  E.  Simon 
is  County  Audr. 

+Greensburs,  Ind. — The  CENTRAL  STATES  BRIDGE  CO., 
Indianapolis,  at  $8933,  has  been  awarded  the  contract  for  the 
superstructure  of  a  bridge  over  Sugar  Creek,  and  the  contract 
for  the  substructure  of  a  bridge  over  Little  Blue  River,  Union 
Township,  has  been  awarded  to  the  CRAIG  CONSTRUCTION 
CO.,  Greensburg,  at  $5899. 

Indianapolis,  Ind. — The  only  bid  received  for  the  construc- 
tion of  two  additional  spans  for  the  West  Washington  St. 
Bridge  over  the  White  River  was  that  of  the  National  Concrete 
Co.,  at  $110,000.    Noted  July  23,  1914  and  July  8,  1915. 

Lebanon,  Ind. — Bids  will  be  received  about  Aug.  15  by  the 
Commissioners  of  Boone  County  for  the  construction  of  ten 
bridges,  some  of  reinforced  concrete  and  some  of  pony  truss 
steel  span.     D.  M.  Clark  is  Audr. 

+MonticelIo,  Ind. — The  County  Commissioners  have  award- 
ed the  contract  for  the  construction  of  six  bridges  to  G.  A. 
KELLENBURGER,  Reynolds. 

+Shelbyville,  Ind. — The  CENTRAL  STATES  BRIDGE  CO., 
Indianapolis,  at  $5893,  has  been  awarded  the  contract  for  the 
construction  of  the  superstructure  of  the  McConnell  Bridge. 

Detroit,  Mich. — At  an  election  held  Julv  9  the  citizens  voted 
against  the  question  of  issuing  $2,000,000  in  bonds,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction 
of  the  proposed  new  Belle  Isle  Bridge.  Noted  May  13  and 
June  17. 

Bishop  Hill,  111. — Bids  will  be  received  until  3  p.m.,  July  27, 
at  the  Town  Hall  for  the  construction  of  the  Falk  Bridge. 
The  bridge  will  be  of  reinforced-concrete  with  a  12-ft.  span 
and  a  24-ft.  roadway.  James  H.  Reed,  Cambridge,  is  County 
Supt.  of  Highways. 

+  .\uuda,  111. —  (North  Crystal  Lake  post  office) — The  con- 
tract for  the  construction  of  a  bridge  across  the  Fox  River 
has  been  awarded  to  the  JOHN  J.  O'HERON  CONSTRUCTION 
CO.,  Chicago,  at  $16,000. 

+Bockford,  111. — The  contract  for  the  construction  of  a 
concrete  bridge  over  Keith  Creek  at  Kishwaukee  St.  has  been 
awarded  to  G.  HOLM,  Rockford,  at  $8878.  Noted  May  13  and 
June  24. 

Green  Bay,  Wis. — Bids  will  soon  be  received  for  the  con- 
struction of  a  Strauss  Bascule  Bridge  over  the  East  River  at 
Main  St.  The  estimated  cost  is  $55,000.  A.  Braun  is  Citv 
Engr.    Noted  Mar.  4. 

tMosinee,  Wis. — The  Village  Board  of  Trustees  has  award- 
ed the  contract  for  the  construction  of  a  steel  bridge,  with 
concrete  approaches,  over  the  Wisconsin  River  to  the  WAUSAU 
IRON  WORKS,  Wausau,  at  $22,400. 

Burlington,  Iowa — At  an  election  held  June  30  the  citizens 
voted  m  favor  of  issuing  $200,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  bridge  across  the 
Mississippi  River  at  Burlington.     Noted  June  24. 

+Austin,  Minn. —  (Official) — The  contract  for  the  construc- 
tion of  one  50-ft.  and  one  40-ft.  through-girder  bridge  to  be 
built  in  the  towns  of  Windom  and  Red  Rock  has  been 
awarded  to  H.  F.  GARBIST,  Austin,  at  $2250  and  $1970  respec- 
tively. Other  bidders  were:  Illinois  Steel  Bridge  Co  $5170' 
Hennepin  Bridge  Co.,  $5270;  Iowa  Bridge  Co.,  $4665;  McClure 
Contracting  Co.,  ^$6294.     Noted   July  8. 

Ellinwood,  Kan. — Plans  are  being  prepared  and  bids  will 
be  received  about  Sept.  1  for  the  construction  of  a  reinforced- 
concrete  bridge  with  nine  spans,  44  ft.  each  with  a  24-ft.  road- 
way. W.  S.  Gearhart,  State  Agricultural  College,  Manhattan, 
is  State  Engr. 

Girard,  Kan. —  (Official) — Bids  will  be  received  until  noon 
Aug.  11,  by  the  Board  of  County  Commissioners,  for  five 
steel  or  reinforced-concrete  bridges.  The  work  will  include 
the  construction  of  three  new  bridges  and  the  removing  of 
two  old  ones  to  other  locations.  The  estimated  cost  of  the 
steel  bridges  is  $7475  and  the  reinforced-concrete  $9717.  Noted 
July  8. 

Hutchinson,  Kan. — Press  reports  state  that  the  County 
Commissioners  have  decided  to  construct  two  concrete  bridge'; 
across  the  Arkansas  River,  one  at  Hutchinson  and  one  at 
Nickerson. 
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+Bismarck,  N.  D. —  (Official) — The  contract  for  the  con- 
struction of  seven  reinforced-concrete  culverts  has  been 
awarded  to  M.  P.  MOORE,  Bismarck,  at  $11,200.  P.  E.  Atkin- 
son is  County  Engr.     Noted  July  1. 

Ft.  Yates,  N.  D. — Bids  will  be  received  until  2  p.m.,  Aug.  10, 
by  the  Commissioners  of  Sioux  County  for  the  construction 
of  two  steel  span  bridges.    A.  Colville  is  Audr. 

+Jamestown.  N.  D. —  (Official) — The  contract  for  the  con- 
struction of  reinforced-concrete  culverts  has  been  awarded 
to  JARDINE  &  ANDERSON,  Fargo.    Noted  July  1. 

+Marmath,  N.  D. — The  contract  for  the  construction  of  a 
bridge  across  the  Little  Missouri  River  at  Marmath  has  been 
awarded  to  the  SECURITY  BRIDGE  CO.,  at  $11,243. 

Bowling  Green,  Mo. — Bids  will  be  received  until  July  28 
by  the  Commissioners  of  Pike  County  for  the  construction  of 
a  180-ft.  bridge  across  Buffalo  Creek.  C.  H.  Harris  is  High- 
way Engr. 

+Kan»as  City,  Mo. —  (Official) — The  Commissioners  of  Jack- 
son County  have  awarded  the  contract  for  the  construction 
of  a  concrete  viaduct  over  the  tracks  of  the  Chicago  &  Alton 
R.R.  at  15th  St.  to  the  J.  W.  McMURRAY  CONSTRUCTION  CO., 
Kansas  City,  at  $24,312.  Allen  C.  Southern  is  County  Engr. 
Noted  July  8. 

St.  Joseph,  Mo. — An  election  will  be  held  Sept.  7  to  vote 
on  the  question  of  issuing  $8000  in  bonds,  the  proceds  of 
which  will  be  used  for  the  construction  of  a  bridge  at  Second 
and  Atchison  St.,  also  on  a  bond  issue  of  $5000  for  the  repair 
of  viaducts. 

+Bryan,  Tex. — The  County  Court  has  awarded  the  contract 
for  the  construction  of  a  bridge  over  the  Brazos  River  to 
AUSTIN  BROS.,  Dallas,  at  $7500. 

+Pawnee,  Okla. — The  County  Commissioners  have  awarded 
the  contract  for  the  construction  of  the  Cimmaron  River 
Bridge  to  the  MIDLAND  BRIDGE  CO.,  Kansas  City,  Mo.,  at 
$17,249.  Other  bidders  were:  Missouri  Bridge  &  Iron  Co., 
St.  Louis,  Mo.,  $17,690;  Canton  Bridge  Co.,  Kansas  City,  Mo., 
$17,495. 

Tulsa,  Okla. — Press  reports  state  that  the  contract  for  the 
construction  of  the  bridge  across  the  Arkansas  River  con- 
necting Tulsa  with  West  Tulsa  will  be  awarded  about  Sept.  1. 
The  estimated  cost  is  $200,000.    Noted  June  24. 

Warrenton,  Ore. — It  is  reported  that  the  Spokane,  Portland 
&  Seattle  Ry.  has  applied  to  the  War  Department  for  a  permit 
to  reconstruct  a  draw  bridge  over  Skipanon  Creek.  A.  M. 
Lupfer,  Portland,  is  Ch.  Engr. 

Alameda,  Calif. — Plans  for  the  construction  of  a  bridge  at 
Webster  St.,  estimated  to  cost  about  $700,000,  are  being 
considered.    Frank  Bartlett  is  interested. 

Berkeley,  Calif. — Bids  will  soon  be  received  by  the  City 
Council  for  the  construction  of  a  reinforced-concrete  bridge 
106  ft.  long  and  40  ft.  wide  across  Codornices  Creek.  A.  G. 
Briggs  is  City  Clk. 

+Hanford,  Calif. —  (Official) — The  contract  for  the  construc- 
tion of  a  bridge  across  the  Cross  Creek  has  been  awarded  to 
S.  G.  SWARTT,  Bakersfield,  at  $5284.  Other  bidders  were: 
Walker  Bros.,  $6269;  Johnson  Bros.,  $5637;  Trewhitt-Shields 
Co.,  $5800.    E.  F.  Pickerill  is  County  Clk.    Noted  July  1. 

+Meriden,  Calif. — The  Northern  Electric  Co.  has  awarded 
the  contract  for  the  reconstruction  of  the  bridge  across  the 
Sacramento  River  to  the  MISSOURI  VALLEY  BRIDGE.  CO., 
Leavenworth,  Kan.  The  estimated  cost  is  $80,000.  Noted 
July  i. 

+  Orange,  Calif. —  (Official) — The  HOLLAND  CONSTRUC- 
TION CO.,  San  Diego,  at  $7994,  has  been  awarded  the  contract 
for  the  construction  of  a  reinforced-concrete  bridge  across 
Santiago  Creek  on  East  Chapman  Ave.    Noted  June  10. 

Bed  Bluff,  Calif. — It  is  reported  that  the  Board  of  Super- 
visors of  Tehama  County  has  voted  to  readvertise  for  bids 
for  the  construction  of  three  bridges,  a  2200-ft.  bridge  across 
Sand  Slough,  a  450-ft.  bridge  across  Samson  Slough  and  a 
600-ft.  bridge  across  Payne  Creek.    Noted  June  24  and  July  15. 

San  Jose,  Calif. — Bids  will  be  received  until  11  a.m.,  Aug. 
2,  by  the  Board  of  Supervisors  of  Santa  Clara  County  for  the 
construction  of  a  reinforced-concrete  bridge  over  Guadalupe 
Creek.    Harry  A.  Pflster  is  Clk.  of  Bd. 

+  San  Luis  Obispo,  Calif. — The  County  Commissioners  have 
awarded  the  contract  for  the  construction  of  the  Miles  Station 
Bridge  to  GUTLEBEN  BROS.,  New  Call  Bldg.,  San  Francisco, 
at  $21,700. 

•fDnrling,  Ont. — The  Canadian  Pacific  Ry.  has  awarded  the 
contract  for  the  construction  of  a  bridge  to  the  FOUNDATION 
CO.,  Montreal,  Que.    The  estimated  cost  is  $50,000. 

WATER  SUPPLY — IBBIGATION 

Belchertown,  Mass. — At  a  special  election  held  July  12 
the  citizens  voted  against  issuing  $40,000  in  bonds,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction 
of  a  water  system.     Noted  May  20. 

■^Hartford,  Conn. —  (Official) — Plans  are  on  file  with  "Engi- 
neering News"  for  the  construction  of  the  Richards  Corner 
dam.    Noted  July  15. 

Centerville,  IV.  Y. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $25,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  water  system.  C.  H.  Smith, 
Times-Press  Bldg.,  Middletown,  is  Engr.  and  I.  D.  Wolf  is 
Village  Pres. 

+  llis»n,  N.  Y. —  (Official) — Bids  will  be  received  until  9  a.m., 

Aug.  3,  by  the  Board  of  Water  Commissioners  for  laying  3% 
miles  of  c.-i.  pipe,  constructing  a  concrete  diverting  dam, 
intake  chamber  and  gate  house.     George  O.  Rasbach  is  Clk. 

-A-New  York,  N.  Y. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  3,  by  the  Board  of  Water  Supply,  Municipal 
Bldg.,  Manhattan,  for  making  six  borings  through  rock  at 
the  East  shaft  of  the  Hudson  siphon  under  Contract  165. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  2  p.m.,  July  23,  by  William  Williams, 
Comr.  of  Water  Supply,  Gas  and  Electricity,  for  laying  water 
mains  in  various  streets. 


+IVew   York,   IV.   Y. —  (Borough    of   Brooklyn)  —  (Official) — 

Bids  were  received  July  12  by  the  Department  of  Water,  Gas 
&  Electricity  for  making  alterations  and  improvements  at  the 
New  Utrecht  pumping  station  (a)  for  mason,  steel  roofing  and 
carpenter  work,  (b)  plumbing  and  gas  fitting  and  (c)  steam- 
heating  work:  J.  J.  HEARN  CONSTRUCTION  CO.,  69  West 
46th  St.,  New  York,  at  $10,362  (awarded  contract  for  (a))- 
Smith  &  Triest,  65  Lawrence  Ave.,  Brooklyn,  (c)  $1044-  Dolan 
Watnik,  146  Dumont  Ave.,  Brooklyn,  (b)  $1190.    Noted  July  1. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  July  14  by  the  Department  of  Water,  Gas  & 
Electricity  for  laying  water  mains  in  several  streets  as  fol- 
lows: Beaver  Engineering  Co.,  $48,176;  L.  D.  Gregory,  $53,201- 
Murphy  Bros.,  $51,327:  Knight  &  DiMicco,  $53,682;  Brady  Ol- 
tarsch  Co.,  $47,934;  James  McAvoy,  $44,985;  Melrose  Construc- 
tion Co.,  $51,337. 

+  Oswego,  N.  Y. — Contracts  have  been  awarded  to  M.  B 
CRAWFORD  &  SON,  Oswego,  at  $16,1S9,  for  furnishing  c -i 
pipe  and  valves;  RENSSELAER  VALVE  CO.,  Troy,  at  $1580' 
for  valves  and  hydrants;  CHARLES  MILLER  &  SONS  CO  ' 
Utica,  at  $1680,  for  pig  lead  and  to  VINCENT  TESCIERO' 
Oswego,  at  $4832,  for  trenching.     Noted  June  24. 

★Watervliet,  IV.  Y. —  (Official) — Bids  will  be  received  until 
2:30  p.m.,  Aug.  16,  by  the  Board  of  Water  Commissioners,  No 
1555  Broadway,  Watervliet,  for  furnishing  materials  and 
constructing  a  complete  municipal  water  system.  Plans  are 
on  file  with  "Engineering  News."  Walter  G.  Clute  is  Pres. 
Bd.  of  Water  Comn.    Noted  Apr.  22,  1914. 

East  Orange,  IV .  J. — Bids  will  be  received  until  8  p.m.,  Aug 
9,  by  the  City  Council  for  the  purchase  of  $125,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  a  water 
distributing  system.    L.  E.  Rowley  is  City  Clk. 

Gloucester,  N.  J. — All  bids  received  June  25  for  extensions 
to  the  water  system  have  been  rejected.  J.  F.  Lenny  is  City 
Clk.,  and  A.  Blatchley,  Drexel  Bldg.,  Philadelphia,  Penn.,  is 
Engr.    Noted  Apr.  15  and  June  24. 

Brownsville,  Penn. — Plans  have  been  prepared  and  sub- 
mitted to  the  State  Board  of  Health  for  the  construction  of  a 
filtration  plant  in  South  Brownsville. 

Cassandra,  Penn. — According  to  press  reports  the  citizens 
voted  $8000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  water  system. 

VtMifllinburg,  Penn. —  (Official) — Bids  will  be  received  until 
8  p.m.,  July  22,  by  the  Borough  Council  for  constructing  a 
500,000-gal.  concrete  reservoir.  Alexander  Potter,  50  Church 
St.,  New  York,  N.  Y.,  is  Consult.  Engr.    Noted  May  20  and  27. 

Bingtown,  Penn. — According  to  press  reports  the  Borough 
Council  contemplates  constructing  a  water  system. 

Seaford,  Del. — According  to  press  reports  bonds  for  $20,000 
have  been  voted  by  the  citizens,  the  proceeds  of  which  will 
be  used  for  the  construction  of  water  and  sewer  systems. 

+  Crownsville,  Md. —  (Waterbury  post  office) — The  contract 
has  been  awarded  by  the  Crownsville  State  Hospital  to  RIGGS, 
DISTLER  &  STRINGER,  25  Light  St.,  Baltimore,  at  about 
$8000,  for  installing  a  water  system. 

+St.  Marys,  W.  Va. —  (Official) — The  contract  has  been 
awarded  to  FOREMAN  &  PUTNAM,  Marietta,  Ohio,  at  $6894, 
for  constructing  a  concrete  reservoir.    Noted  June  10. 

Sheperdstown,  W.  Va. — Press  reports  state  that  a  company 
is  being  formed  to  construct  a  water  system  in  Sheperdstown. 

-A-Warrenton,  N.  C. —  (Official) — Bids  will  be  received  until 
3  p.m.,  Aug.  10,  by  the  Board  of  Commissioners  and  the 
Mayor  for  constructing  water  and  sewer  systems.  Gilbert 
C.  White,  Charlotte,  is  Engr.    Noted  June  3  and  17. 

Wilson,  N.  C. — Bonds  for  $400,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system  and  gas  plant.  Noted  Feb.  25  and 
June  3. 

Bamberg,  S.  C. — The  city  contemplates  constructing  a  water 
system.    The  estimated  cost  is  $10,000. 

Cartersville,  Ga. —  (Official) — An  election  will  be  held  Aug. 
14  to  vote  on  the  question  of  issuing  $5000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  water 
mains.    W.  W.  Danniel  is  City  Engr. 

Bradeutown,  Fla.. — The  election  to  vote  on  the  question  of 
issuing  $10,000  in  bonds  for  the  construction  of  a  well  for 
the  water  system  has  been  postponed  until  Aug.  10.  Noted 
June  24. 

+Pensacola,  Fla. — The  contract  has  been  awarded  to  F.  M. 
BLOUNT  CONSTRUCTION  CO.,  Pensacola,  at  $12,842,  for  con- 
structing a  pumping  station  for  the  Water  Department.  Noted 
June  24. 

Neshoba,  Miss. — Bonds  for  $30,000  have  been  voted  by 
the  citizens,  according  to  press  reports,  the  proceeds  of  which 
will  be  used  for  the  construction  of  water  and  sewer  systems. 

Amite,  La. — The  city  contemplates  constructing  a  water 
system.  An  election  will  probably  be  held  to  vote  bonds.  X. 
A.  Kramer,  Magnolia,  Miss.,  is  Engr. 

Gretna,  La. — Bonds  for  $50,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system  to  connect  with  the  municipal  water 
system  in  Algiers.    Noted  July  15. 

Kaplan,  La. — Bonds  have  been  voted  by  the  citizens,  the 
proceeds  of  which  will  be  used  for  the  improvement  of  the 
water  system. 

Athens,  Ohio — Plans  are  being  prepared  by  Burgess  & 
Long,  Columbus,  for  the  construction  of  a  water  system.  The 
estimated  cost  is  $40,000.    Noted  Dec.  4,  1913. 

Attica,  Ohio — At  an  election  held  July  12  the  citizens  voted 
in  favor  of  issuing  bonds  for  $10,000,  the  proceeds  of  which 
will  be  used  for  the  installation  of  a  filtration  plant.  Noted 
June  10  and  24. 

-^Cambridge,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  5,  by  T.  D.  L.  Lee.  Dir.  of  Pub.  Ser.,  for  making 
improvements  to  the  municipal  water  system.  The  W.  J. 
Sherman  Co.,  Toledo,   is  Engr. 
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Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July 
26,  by  Edward  P.  Durr,  Secy.,  Dept.  of  Pub.  Safety,  for  con- 
structing' a  high  pressure  fire  system  in  Central  Ave.  and 
Sixth  St. 

East  Young-stown,  Ohio — An  election  will  be  held  Aug.  11 
to  vote  on  the  question  of  issuing  $165,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
water  system.    Noted  Feb.  25. 

Glendale,  Ohio — At  the  November  election  the  citizens  will 
vote  on  the  question  of  issuing  $10,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  improvement  of  the  water 
system. 

marietta,  Ohio — (Official) — Chester  &  Fleming,  Pittsburgh, 
Penn.,  has  been  retained  by  J.  W.  Frye,  Dir.  of  Pub.  Service, 
to  prepare  a  report  on  the  different  locations  for  a  high  level 
reservoir  and  the  fitness  of  the  present  pumping  machinery 
relative  to  its  ability  to  deliver  into  the  reservoir.  Noted 
May  20. 

Miamisburg,  Ohio — -(Official) — Bids  will  be  received  until 
noon,  July  27,  by  the  Trustees  of  Public  Affairs  for  laying 
water  mains. 

+Sandusky,  Ohio — The  contract  has  been  awarded  to  the 
MASSILLON  IRON  &  STEEL  CO.,  Massillon,  for  furnishing 
c.-i.  pipe  and  specials. 

West  Park,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  17,  by  Frederick  Feuchter,  Clk.,  for  the  purchase 
of  $10,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
extension  and  improvement  of  the  water  system. 

Ladoga,  Ind. — The  city  plans  to  install  a  municipal  water 
system. 

Miller,  Ind. — The  Town  Board  plans  to  issue  $15,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.    W.  J.  Fulton,  Gary,  is  Engr. 

Vanburen,  Ind. — Bonds  for  $12,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water-works. 

Versailles,  Ind. — Bonds  have  been  voted  by  the  citizens, 
the  proceeds  of  which  will  be  used  for  the  construction  of 
a  water  system. 

Menominee,  Mi  eh. —  (Official) — The  city  has  retained  the 
W.  J.  Sherman  Co.,  The  Nasby,  Toledo,  Ohio,  to  prepare  de- 
tailed estimates  of  the  cost  of  the  proposed  municipal  water 
system.    Noted  Dec.  24. 

Frankfort,  111. — Bids  will  be  received  until  7:30  p.m.,  July 
29,  by  Max  F.  Haas,  Pres.,  for  constructing-  a  water  tank, 
tower  and  connections.    The  estimated  cost  is  $5065. 

Montieello,  111. — Bids  will  be  received  until  10  a.m.,  July  28, 
by  the  City  Council  for  making  improvements  to  the  water 
system.    Noted  Apr.  1. 

Ellsworth,  Wis. — Bids  will  be  received  until  July  29  by 
C.  B.  Wood,  Village  Clk.,  for  the  construction  of  a  water 
system.  J.  F.  Druar,  St.  Paul,  Minn.,  is  Engr.  The  estimated 
cost  is  $7500.     Noted  June  10. 

+Fond  da  Lao,  Wis. —  (Official) — The  contract  has  been 
awarded  to  GEORGE  A.  MALLORY  &  CO.,  Kewanee,  111.,  at 
$3190,  for  laying  water  mains.    Noted  June  24. 

+Kohler,  Wis. — The  contract  has  been  awarded  to  E  M. 
SCHREFLOW,  Elgin,  111.,  at  $10,633,  for  constructing-  water 
and  sewer  systems.    Noted  June  10. 

West  Allis,  Wis. — Bids  will  be  received  until  noon,  Aug  6, 
by  the  Acting  Board  of  Public  Works  for  laying  water  mains 
and  installing  hydrants  in  seven  streets.  George  Mahoney  is 
City  Clk.    Noted  Mar.  11. 

Osrden,  Iowa — Bids  will  be  received  until  8  p.m.,  July  30, 
by  the  Town  Council  for  making  extensions  to  the  water  sys- 
tem.   About  18,006  ft.  of  4-in.  water  mains  will  be  laid. 

Riverside,  Iowa — (Official) — Bids  will  be  received  until 
Aug.  5  for  constructing  a  water  system  we  have  been  advised. 
Charles  P.  Chase,  Clinton,  is  Engr.    Noted  July  15. 

Solomon,  Kan. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  bonds,  the  proceeds  of  which 
was  to  have  been  used  for  the  installation  of  a  w-ater  system 
G.  M.  Spaulding  is  City  Clk.    Noted  May  6. 

Ord,  Neb. — Bids  will  be  received  until  Aug.  13  by  J  C 
North,  Mayor,  and  O.  P.  Conwell,  City  Clk.,  for  the  construc- 
tion of  a  water-works.  Bruce,  Standeven  &  Boynton,  Bee 
Bldg.,  Omaha,  is  Engr. 

Anamoose,  N.  D. — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.    Noted  June  10  and  24. 

Wibaux,  Mont. — Bids  will  be  received  until  July  26  accord- 
ing to  press  reports,  by  the  Town  Clk,  for  constructing  a 
water  system.  The  estimated  cost  is  $27,000.  C  H  Green 
Spokane,  Wash.,  is  Engr.    Noted  June  6  and  July  1. 

Canton,  Mo.— The  city  plans  to  sell  $14,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
water  system.    L.  H.  Condit  is  Chn.  Bd.  of  Pub.  Wks. 

Bixby,  Okla. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds  for  $26,000,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  system. 

St.  Maries,  Idaho— (Official) — An  election  will  be  held  Julv 
11  to  vote  on  the  question  of  issuing  $37,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  the  improvement  of  the 
water  system.    Charles  R.  Schulte  is  City  Clk.    Noted  July  1. 

Brigham  City,  Utah — Plans  have  been  prepared  for  the 
construction  of  an  irrigation  system  for  the  bench  lands  near 
Not?daApr  29'  Chatfield,  Salt  Lake  City,  is  interested. 

TT.r'ftr^lfax'  Wash- — Tne  contract  has  been  awarded  to  the 
K\\!^rSTfES  CAST  IRON  PIPE  CO.,  Portland.  Ore.,  at 
$o4,386,  for  furnishing  2000  ft.  of  c.-i.  pipe.     Noted  June  3. 

Everett,  Wash.— (Official)— An  election  will  be  held  Aug 
5fiqn°nnVr.°  -e  °k  th,e  1uestion  of  issuing  $1,100,000  in  bonds  and 
$650  000  m  bonds;  the  proceeds  of  the  former  will  be  used 
£1  ;V,e  Purcliase  °f  th?  Present  water  system  and  the  latter 
Tor  the  construction  of  a  new  water  supply.  Burns  &  Mc- 
Donnell, Scarritt  Bldg.,  Kansas  City,  Mo.,  is  Engr 


Pateros,  Wash. —  (Official) — Bids  will  be  received  until  July 
30  by  the  Town  for  constructing  a  water  system.  W.  H. 
Noble  is  Engr.    The  estimated  cost  is  $10,000. 

Burns,  Ore. — Bonds  for  $60,000  have  been  authorized  by 
the  City  Council,  the  proceeds  of  which  will  be  used  for  the 
construction  of  a  water  system.     H.  C.  Levins  is  Mayor. 

West  Lima,  Ore. — Bids  will  be  received  until  July  29  by 
L.  L.  Porter,  Secy.,  Water  Coran.,  for  constructing  a  water 
system.  The  work  includes  laying  12,000  ft.  of  10-in.  supply 
main,  30,000  ft.  of  4-in.  and  6-in.  mains  and  a  2,000,000-gal. 
reservoir  and  standpipe. 

+Modesto,  Calif. — The  contract  for  the  construction  of  a 
concrete  lined  flume  at  Gasburg  Gulch  has  been  awarded  by 
the  Modesto  Irrigation  District  to  the  TIBBITTS  PACIFIC 
CO.,  San  Francisco,  at  $54,950. 

Moorpark,  Calif. — The  Moorpark  Mutual  Water  Co.  will 
issue  bonds  for  $25,000,  the  proceeds  of  which  will  be  used 
for  the  improvement  and  extension  of  the  water  system. 

Guelnh,  Out. — The  City  Council  plans  to  lay  water  mains 
between  Victoria  Bridge  and  the  pumping  station.  G.  B. 
Ryan  is  Chn. 

Canora,  Sask. — The  installation  of  a  water  system  at  an 
estimated  cost  of  $17,700,  is  under  consideration  by  the 
Council.    Chipman  &  Power,  Mail  Bldg.,  Toronto,  Ont.,  is  Engr. 

Revelstoke,  B.  C. — Plans  are  being  prepared  by  the  River- 
side Water  Co.  for  the  installation  of  a  new  water-works. 
The  estimated  cost  is  $20,000. 

Vancouver,  B.  C. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  $230,000  in  bonds,  the  proceeds 
of  which  was  to  have  been  used  for  a  water  system.  Noted 
Mar.  5. 

Vernon,  B.  C. — The  construction  of  an  auxiliary  pumping 
plant  for  the  water  system  is  under  consideration.  D.  G. 
Tate  is  Clk. 

SEWERS 

Boston,  Mass. — Bids  will  be  received  until  noon,  Julv  2  6,  by 
Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  the  construc- 
tion of  pipe  sewers  and  drains  in  Dumas,  Cvgnet,  Ascot  and 
Lincoln  St.  and  in  Commonwealth  Ave.,  Brighton. 

Boston,  Mass. — Bids  will  be  received  until  1:30  p.m.,  July 
28,  by  the  Metropolitan  Water  and  Sewerage  Board  for  the 
construction  .of  sewers  in  Sections  Nos.  105  and  106  of  the 
iV^}1,  le,vel  sewer,  South  Metropolitan  System,  in  Needham  and 
Wellesley. 

Danbury,  Conn. — The  only  bid  received  for  the  construction 
of  sewers  m  Crane,  Osborne,  Tamarack  St.  and  in  Ninth  Ave 
was  that  of  Luke  E.  Sweeney,  Danbury,  at  $11,839.  Noted 
June  10. 

+New  Haven,  Conn. — (Official) — The  contract  for  the  con- 
struction of  the  Whalley  Ave.  sewer  has  been  awarded  to 
DWYER  &  MANNIX,  New  Haven,  at  $81,002.  Other  bids 
were:  Charles  W.  Blakesler  &  Sons,  New  Haven  $1'9  310- 
Thomas  F.  Maher,  New  Haven,  $93,955;  Antonio  Lambo! 
Waterbury,  $99,955;  O'Neil  Bros.,  Hartford,  $96,770;  Leonardo 
Suzio,  Meriden,  $87,054.     Noted  July  15. 

+Binghamton,  W,  Y. — The  contract  for  the  construction  of 
storm  and  sanitary  sewers  in  West  End  and  Cleveland  Ave 
and  in  Division  St.  has  been  awarded  to  GEORGE  SERAFINI 
Binghamton,  at  $4065.  ' 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids 
were  received  July  1  by  Douglas  Mathewson,  Borough  Pres 
for  the  construction  of  sewers  and  appurtenances  in  Randall' 
Metcalf  and  Bronx  River  Ave.,  as  follows:  Anita  Construction 
Co.,  $91,848;  Rodgers  &  Haggerty,  $S0,805;  H.  E.  Fox  $120  127- 
Melrose  Construction  Co.,  $109,294;  Joseph  L.  Sigretto,  $SL567: 
Hanover  Contracting  Co.,  $88,723;  Briggs  &  McLaughlin,  $95,- 
308;  Lawrence  Contracting  Co.,  $88,342;  D.  J.  Duffy  $98  141- 
F.  B.  Smith,  $99,454;  Kingsbridge  Contracting  Co.,  $97]096: 
U.  S.  Drainage  &  Irrigation  Co.,  $63,931;  J.  S.  F.  Frazer  and 
V.  D.  Burchard,  $80,757. 

New   York,    N.    Y. —  (Borough    of    Bronx)  —  (Official) — Bids 
were  received  July  1  by  Douglas  Mathewson,  Borough  Pres 
for  the  construction  of  sewers  and  appurtenances  as  follows- 
(a)  in  Raymond,  Olmstead  and  Benedict  Ave.,  (b)  in  Herscheli 


Co.,  (a)  $10,689,  (b)  $7316;  Gasperini  &  De  Blasio,  (a)  $10  471 
(b)  $5174;  Estates  Contracting  Co.,  (a)  $10,869;  D.  J.  Donlin 

(a)  $11,652,  (b)  $4552;  Joseph  L.  Sigretto,  (a)  $12  014  (b) 
??1s07,,vH„anover  Contracting  Co.,  (a)  $11,854;  Dragonetti  Bros., 

(b)  $5000;  M.  DiMenna,  (b)  $4994;  Charles  E.  Farrell,  (b) 
$4622;  DeMinna  &  DeBalsio,  (b)  $4585;  Burnside  Contracting 
Co.,  (b)  $4592;  Knight  &  DiMissa,  (b)  $5000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  July  14  by  L.  H.  Pounds,  Borough  Pres  for 
installing  complete  the  mechanical  plant  at  the  26th  Ward 
Disposal  Works  at  Hendrix  St.  and  Vandalia  Ave.,  as  follows- 
F.  J.  Eisinger,  $4873;  Adams  Britz  Co.,  $4971;  Stewart  &  Miller 
$4747;  North  Eastern  Construction  Co.,  $4698;  Reiss  &  O'Dono- 
van,  $5880. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Bids  were  received  July  15  by  Marcus  M.  Marks,  Borough 
Pres.,  for  the  alteration  and  improvement  to  the  sewer  in 
32nd  St.  from  Broadway  to  Fifth  Ave.  from  P.  Reilly,  $13  361- 
D.  J.  Donlin,  $9894;  J.  J.  Haidewen,  $13,896;  Lawrence  Con- 
tracting Co.,  $17,687;  Fitzgerald  &  Brennen,  $20,347;  P.  J. 
Kearns,  $719S;  Kingsbridge  Contracting-  Co.,  $9562. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  July  2S,  by  Maurice  E.  Connollv, 
Borough  Pres.,  for  the  construction  of  sewers  and  appurten- 
ances in  Cedar,  Briggs  (Park  St.),  Mvrtle,  Lnntic  Ave.  and 
m  the  South  Side  of  Atlantic  Ave.,  Fourth  Ward. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
were  received  July  13  for  the  construction  of  temporary  sani- 
tary sewers  in  Kissel,  Castleton,  Henderson  Ave.,  and  in 
Brighton  Blvd.  from  J.  E.  Donovan,  at  $26,609,  and  Joseph 
Johnson  Sons,  at  $20,907. 
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tPerryslmrs,  N.  Y. — The  contract  for  the  construction  of  a 
sewag*e-disposal  plant  has  been  awarded  to  GEORGE  W 
MOORE,  Buffalo,  at  $5800.    Noted  June  10. 

-^Rochester,  N.  Y. — The  Board  of  Contract  and  Supplies 
has  awarded  the  contract  for  the  construction  of  sewers  in 
Thurston,  Gardiner  and  West  St.  to  PRANK  LACH1NSA,  at 
$17,363.    Noted  Apr.  15. 

♦  Syracuse,  N.  Y. —  (Official) — Bids  were  received  July  12 
for  the  construction  of  the  Huntley  Sewer  System  No  2 
as  follows:  (a)  reinforced  concrete,  (b)  brick,  (c)  monolithic 
concrete,  J.  C.  SCHRADE,  Brooklyn,  (a)  $82,731  (awarded 
contract),  (b)  $117,657,  (c)  $104,714;  Mondo  Construction  Co, 
Syracuse,  (a)  $84,305;  Bonn  &  Marnell,  Syracuse,  (a)  $S5,516- 
Frank  George,  White  Plains,  (a)  $S5,921,  (b)  $101,802  (c) 
$97,245;  Samuel  Bonn,  Syracuse,  (a)  $86,957;  P.  S.  Sposato, 
Syracuse,  (a)  $92,100,  (b)  $105,988,  (c)  103,327;  Grant,  Smith 
&  Co.  &  Locher,  Rome,  (a)  $92,165,  (b)  $118,651,  (c)  $103,276; 
Hookway  Construction  Co.,  Syracuse,  (a)  $95,152;  Charles 
Ippolito,  Orange,  N.  J.,  (a)  $126,743,  (b)  $166,335,  (c)  $158,476. 
W.  Thomas  Wooley  is  City  Engr.     Noted  July  1. 

+Avalon,  N.  J. — (Official) — The  contract  for  the  construc- 
tion of  approximately  14,000  ft.  of  12-  to  20-in.  pipe  sewers 
has  been  awarded  to  SUTTON  &  CORSON,  Ocean  City.  Noted 
July  1. 

+Edgewater,  N.  J. — The  contract  for  the  construction  of 
sewer  outlet  No.  10  has  been  awarded  to  EDWARD  ENGLISH 
Edgewater,  at  $36,678.    Noted  July  15. 

Hackensack,  N.  J. — Bids  will  be  received  until  8:30  p.m., 
July  26,  by  the  Borough  Council  for  the  construction  of  a 
sanitary  sewer  system  under  two  contracts,  Contract  A,  con- 
structing approximately  11  miles  of  8-  to  20-in.  lateral  and 
trunk  sewers,  Contract  B,  constructing  a  sewage-disposal 
plant  consisting  of  a  circular  two-story  settling  tank,  sludge 
beds  and  cast  iron  outlet  to  the  river.    Noted  Feb.  4. 

Newark,  N.  J. — Bids  will  be  received  July  29  by  the  city  for 
the  construction  of  the  Bound  Creek  and  Frelinghuysen  Ave. 
sewer.    M.  R.  Sherrerd  is  Engr. 

+Orange,  N.  J. — The  Orange  City  Commission  has  awarded 
the  contract  for  the  construction  of  storm  sewers  in  Main 
St.  to  the  FUSCO  CONSTRUCTION  CO.,  at  $4100. 

+Phila<lelphia,  Penn. — The  contract  for  the  enlargement 
and  the  relocation  of  the  sewers  in  Buttonwood  St.  in  con- 
nection with  the  Broad  St.  Subwav  work  has  been  awarded 
to  JOHN  McMENANY,  at  $17,500.    Noted  July  1. 

Govans,  Md. — Ezra  B.  Whitman,  Consult.  Engr.,  1319  Fidel- 
ity Bldg.,  Baltimore,  has  been  retained  by  the  Baltimore 
County  Commissioners  to  prepare  plans  for  the  construction 
of  a  sewer  system  for  Govans. 

Huntington,  W.  Va. — Plans  are  being  prepared  by  John 
Sanborn,  City  Engr.,  for  the  construction  of  sewers  in  the 
First  and  Second  Wards.    The  estimated  cost  is  $8000. 

VVarrenton,  N.  C. — Bids  will  be  received  until  Aug.  10  by 
the  city  for  the  construction  of  approximately  7  V2  miles  of 
8-  to  15-m.  pipe  sewers.  J.  W.  Allen  is  Mayor  and  Gilbert 
C.  White,  Charlotte,  is  Engr.     Noted  June  3. 

Hamburg-,  S.  C. —  (North  Augusta  post  office) — The  city  con- 
templates holding  an  election  to  vote  on  the  question  of 
issuing  $30,000  in  bonds.  The  proceeds  will  be  used  for 
the  construction  of  a  sewer  system. 

Catersville,  Ga. —  (Official) — An  election  will  be  held  Aug". 
14  instead  of  July  17  as  was  noted  in  the  issue  of  July  1  to 
vote  on  the  question  of  issuing  $60,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  sewer  system.  W  W 
Daniel  is  City  Engr.     Noted   July  1. 

Greensboro,  Ga. — The  citizens  of  Greene  County  defeated 
a  bond  issue  of  $50,000,  the  proceeds  of  which  was  to  have 
been  used  for  the  construction  of  sewers  and  for  repairing 
bridges.    Noted  June  17. 

Savannah,  Ga. — An  election  will  be  held  Oct.  12  to  vote 
on  the  question  of  issuing  $400,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  storm  water  sewer 
system.     E.  R.  Conant  is  Engr.     Noted  July  1. 

St.  Petersburg,  Fla. — The  City  Commissioners  contemplate 
issuing  $146,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  sewers. 

GuHport,  Miss. — At  a  recent  election  the  citizens  defeated 
the  question  of  issuing  $5000  in  bonds.  The  proceeds  were  to 
have  been  used  for  the  construction  of  a  sanitary  sewer 
system.     Noted  May  20. 

Neshoba,  Miss. — See  item  under  'Water  Supply-Irrigation." 

Amite,  La. — Xavier  A.  Kramer,  Engr.,  Magnolia,  Miss.,  is 
preparing  a  report  on  the  construction  of  a  sewer  system  for 
Amite. 

Cleveland,  Tenn. — It  is  reported  that  bonds  for  $75,000  have 
been  sold.  The  proceeds  will  be  used  for  the  construction 
of  a  sewer  system.    Noted  June  24. 

+Memphis,  Tenn. — The  contract  for  the  construction  of 
the  Bayou  Gayaso  outfall  sewer  from  the  North  Memphis 
pumping  station  to  the  mouth  of  the  Wolf  River  has  been 
awarded  to  the  KOEHLER  BROS.  FOWLER  CONSTRUCTION 
CO.,  Memphis,  at  $23,682. 

+Brewster,  Ohio — The  contract  for  sewer  construction  has 
been  awarded  to  the  ROSS-COOK  ENGINEERING  CO..  Akron 
at  $9267.    Noted  July  1. 

Cheviot,  Ohio — (Cincinnati  post-office) — Bids  will  be  re- 
ceived until  noon,  July  28,  by  Albert  J.  Reusing,  Clk.,  for  the 
construction  of  a  trunk  drain  in  Powells  Track  and  in  the 
Schlenker  and  Reubel  property. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July  27, 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers  in  Observatory  PL,  Seegar  and  Waverly  Ave.  and  in 
Streng  St. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  July 
30,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction 
of  sewers  in  Athens,  Dunlap,  Lossing,  Randolph  St.  and  in 
Broadwell,  Crescent,  Missouri  and  Duluth  Ave. 


„,  c0,,",c,nni,tV  01"°— Henkel  &  Sullivan  submitted  a  bid  at 
$11,212  for  the  construction  of  sewers  in  Seitz,  Dorsey  and 
Goethe  St.  from  Sycamore  to  Alexander  St.    Noted  July  1. 

Cincinnati,  Ohio — Bids  were  received  July  12  by  the  Di- 
rector^of  Public  Service  for  the  construction  of  the' Madison- 
yille  District  Sewer,  Contract  No.  3  as  follows:  (a)  brick 
(P>  concrete,  (c)  reinforced-concrete,  (d)  segmental  block  (e) 
vitrified  pipe  and  miscellaneous  quantities,  Engineers  Esti- 
?v'ite^a)  ^S.SeO    Cb)  $13,960,  (c). $13,960,  (d)  $13  960,  (e)  $54! 


+I,oweIlville,  Ohio — The  contract  has  been  awarded  to  the 
TURNER-OLSEN  CONTRACTING  CO.,  Youngstown,  at  $6346 
tor  the  construction  of  sewers  in  District  No.  2.  Noted  June  24. 

+Indianapolis,  Ind. — The  contract  for  the  construction  of 
CONSTRUCTION8 Co'66*8  ^  b66n  awarded  to  the  COLUMBIA 

Indianapolis,  Ind. — The  lowest  bid  received  by  the  Board 
of  Public  Works  for  the  construction  of  the  overflow  sewer 
m  Maple  Rd.  was  that  of  the  Marion  County  Construction  Co 
Indianapolis,  at  $78,210. 

Detroit,  Mich. — The  Supreme  Court  has  approved  a  bond 
issue  of  $503,000,  the  proceeds  of  which  will  be  used  for  the 
construction  of  sewers. 

Aurora,  111. — The  City  Council  contemplates  the  construc- 
tion of  a  sewer  in  the  Arlington  Heights  addition  estimated 
to  cost  $13,000.    Myron  Tarble  is  City  Engr. 

+Berwyn,  III. — The  contract  for  the  construction  of  sewers 
in  Ogden  Ave.  and  other  streets  west  of  Oak  Park  Ave.  has 
been  awarded  to  CHARLES  M.  PORTER  CO.,  Chicago,  at 
$18,685.    Noted  May  13.  ' 

+Cicero,  111. — The  contract  has  been  awarded  to  CHARLES 
M.  PORTER  CO.,  Chicago,  at  $4461,  for  the  construction  of 
sewers  in  West  15th  St.,  South  61st  and  South  62nd  Ave 
and  other  streets.     Noted  July  8. 

+Gibson  City,  111. — The  contract  for  sewer  construction  has 
been  awarded  to  HENRY  REES,  Quincy,  at  $33,422. 

Glencoe,  111. — Bids  will  be  received  until  8  p.m.,  Aug.  3  for 
the  construction  of  a  sanitary  sewer  system.  The  estimated 
cost  is  $5000.    Windes  &  Marsh,  Winnetka,  is  Engr. 

Joliet,  111. — Bids  will  be  received  about  Aug.  1  for  the  con- 
struction of  the  Third  Ward  sewer  system.  The  estimated 
cost  is  $69,470.     C.  O'Callahan  is  City  Engr.     Noted  Apr.  8. 

+Peoria,  111. —  (Official) — The  contract  for  the  construction 
of  the  South  End  Sewer,  East  Section,  has  been  awarded  to 
E.  R.  HARDING  CO.,  Racine,  at  $202,824.  Other  bids  were: 
J.  B.  Sheets,  Pittsburgh,  Penn.,  $208,353;  Foulkes  Construction 
Co.,  Terre  Haute,  Ind.,  $217,023;  Cedar  Rapids  Construction 
Co.,  Cedar  Rapids,  Iowa,  $221,983;  Public  Service  Construction 
Co.,  Omaha,  Neb.,  $251,332.    Noted  July  1. 

+ Algoma,  Wis. — The  contract  has  been  awarded  to  GRAY- 
ROBINSON  CO.,  Manitowoc,  at  $6947,  for  the  construction  of  a 
sewer  in  Dodge  St. 

Beaver  Dam,  Wis. — Bids  will  be  received  until  7:30  p.m., 
Aug.  2,  by  the  Board  of  Public  Works  for  the  construction 
of  sewers  in  various  streets. 

Green  Bay,  Wis. — Bids  will  be  received  until  10  a.m.,  July 
27,  by  L.  Findeisen  for  the  construction  of  sewers  in  various 
streets. 

+Kohler,  Wis. —  (Official) — The  contract  for  the  construc- 
tion of  sanitary  sewer  and  storm  drainage  systems  has  been 
awarded  to  E.  M.  SCHEFLOW,  Elgin,  111.,  at  $10,633.  Noted 
June  24. 

+  Milwaukee.  Wis. — The  Department  of  Public  Works  has 
awarded  contracts  for  sanitary  sewer  construction  to 
GEORGE  ZIMMERMAN,  Seventh  Ave.  sewer,  $7133,  Manitoba 
Ave.  sewer,  $2115,  First  Ave.  sewer,  $13,833,  Pennsylvania  Ave. 
sewer,  $2021,  and  Ninth  Ave.  sewer,  $1735.  • 

+Watertown,  Wis. —  (Official) — The  contract  for  the  con- 
struction of  a  sewer  in  Nashotah  St.  and  through  private 
property  to  the  river  has  been  awarded  to  E.  L.  BARTLETT, 
Watertown,  at  $6550.    Noted  July  15. 

West  Allis,  Wis. — Bids  will  be  received  until  noon,  Aug.  6, 
by  the  Acting  Department  of  Public  Works  for  the  con- 
struction of  sewers  in  various  streets.  E.  G.  Orbert  is  City 
Engr. 

Clinton,  Iowa — Bids  will  be  received  early  in  Aug.  for  the 
construction  of  a  sewer  system  in  District  No.  3.  J.  G. 
Thorne  is  City  Engr. 

Ogden,  Iowa — (Official) — Bids  will  be  received  about  Aug. 
24  by  D.  Sickler,  Mayor,  for  the  construction  of  a  sewer  system 
and  a  sewage-disposal  plant.  The  estimated  cost  is  $45,000. 
R.  B.  Reasoner,  Perry,  is  Engr.-in-Charge.    Noted  July  8. 

Primghar,  Iowa — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system.  Bruce,  Standeven  &  Boynton, 
430  Bee  Bldg.,  Omaha,  Neb.,  is  Engr. 

Breekenridge,  Minn. —  (Official) — At  a  recent  election  the 
citizens  defeated  the  question  of  issuing  $18,000  in  bonds. 
The  proceeds  were  to  be  used  for  the  construction  of  a 
sewer  system.    Noted  July  15. 

+Rochester,  Minn. —  (Official) — The  contract  has  been 
awarded  to  W.  C.  FRASER,  St.  Paul,  at  $5728,  for  the  con- 
struction of  sewers     Noted  July  S. 

Sandstone,  Minn. — Bids  will  be  received  until  July  26  by 
C.  Rudsuhle,  Village  Recdr.,  for  the  construction  of  approxi- 
mately 9025  ft.  of  8-  and  6-in.  sewers. 

St.  Paul,  Minn. — Bids  will  be  received  until  10:30  a.m.,  July 
26,  by  August  Hohenstein,  Pur.  Agt.,  for  the  construction  of 
storm  and  sanitary  sewers  in  various  streets  to  be  included 
in  part  of  the  Snelling-Como  sewer  system.    Noted  June  3. 

Manhattan,  Kan. — Plans  are  being  prepared  for  the  con- 
struction sewers  in  Districts  Nos.  3,  4  and  5,  consisting  of  ap- 
proximately six  miles  of  sewers.  F.  Walters  is  City  Engr.  and 
C.  F.  Gist  Is  City  Clk. 
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Mitchell,   S.  D  Bids   will   be   received   until  Aug.   2  by 

Thomas  Eastcott,  City  Audr.,  for  the  construction  of  sewers  m 
various  streets. 

+Choteau,  Mont. —  (Official) — The  contract  for  the  construc- 
tion of  sanitary  sewers  has  been  awarded  to  the  TWO  MIR- 
ACLE CONCRETE  CORPORATION,  Kalispell,  at  $10,824.  Other 
bids  were-  F.  E.  Evans,  Great  Falls,  $11,501;  G.  H.  Nash  & 
Co  Missoula,  $10,830;  Geo.  H.  Kemper,  Minot,  N.  D.,  $10,832; 
Wilson  &  Smith,  Great  Falls,  $11,819;  Lindstrom  &  Oren, 
Billings,  $12,936.    Noted  July  8. 

Wibaux,  Mont. — Bids  will  be  received  until  July  26  for  the 
construction  of  a  sewer  system.  The  estimated  cost  is  $13,000. 
R.  Quamme  is  City  Clk.    Noted  June  3. 

St.  Joseph,  Mo  An  election  will  be  held  Sept.  7  to  vote 

on  the  question  of  issuing  $650,000  in  bonds.  The  proceeds 
will  be  used  for  the  extension  of  the  sewer  system.  Noted 
July  15. 

Springfield,  Mo. — An  election  will  be  held  Aug.  2  to  vote  on 
the  question  of  issuing  $50,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  sewers  and  repairing  the  old 
sewers.    Noted  June  17. 

Austin,  Tex. — The  City  Commission  has  appropriated  $5250 
for  the  purchase  of  a  site  for  the  construction  of  a  sewage- 
disposal  plant  estimated  to  cost  $75,000. 

Beeville,  Tex. — At  a  recent  election  the  citizens  voted  to 
issue  $15,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  approximately  26,000  ft.  of  sewer  extensions. 
Noted  June  24. 

San  Antonio,  Tex. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $500,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  storm  and  sanitary  sewers 
systems. 

West,  Tex. — At  a  recent  election  the  citizens  voted  to  issue 
$12,000  in  bonds.  The  proceeds  will  be  used  for  the  construc- 
tion of  a  sewer  system.    Noted  June  24. 

Muskogee,  Okla.- — The  City  Commissioners  contemplate 
the  construction  of  the  North  Mill  St.  sewer.  The  estimated 
cost  is  $23,000. 

Sand  Springs,  Okla. — The  city  contemplates  the  construction 
of  approximately  iy2  miles  of  main  sewers. 

Salt  Lake  City,  Utah — (Official) — Bids  will  be  received  until 
Aug.  4  by  Karl  A.  Scheid,  City  Recdr.,  for  the  construction  of 
the  main  trunk  sewer.  The  estimated  cost  is  $300,000.  S.  Q. 
Cannon  is  City  Engr.    Noted  July  8. 

Port  Angeles,  Wash. — All  bids  received  for  the  construction 
of  the  Francis  St.  sewer  have  been  rejected.  New  bids  will 
be  received. 

Burns,  Ore. — The  City  Council  has  authorized  a  bond  issue 
of  $40,000,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  sewer  system.    H.  C.  Levins  is  Mayor. 

Portland,  Ore. — The  City  Council  contemplates  the  con- 
struction of  an  intercepting  trunk  sewer  in  South  Portland. 
The  estimated  cost  is  $16,000. 

Compton,  Calif. — At  a  recent  election  the  citizens  voted  to 
issue  $70,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  a  municipal  sewer  system.  Olmsted  &  Gillen, 
Hollingsworth  Bldg.,  Los  Angeles,  is  Consult.  Engr. 

Los  Angeles,  Calif. — The  city  contemplates  the  construction 
of  sewers  in  various  streets. 

Sacramento,  Calif. — Bonds  for  $106,000  have  been  sold,  part 
of  the  proceeds  of  which  will  be  used  for  the  construction  of 
sewers. 

San  Bruno,  Calif. — See  item  under  "Streets  and  Roads." 

San  Francisco,  Calif. — The  Board  of  City  Supervisors  have 
appropriated  $65,000  for  the  construction  of  sewers  in  Fifth 
St.    Noted  June  3. 

San  Francisco,  Calif. — A.  L.  Meyerstein  contemplates  the 
construction  of  a  concrete  sewer  large  enough  to  be  a  part 
of  the  main  outlet  for  storm  sewers  through  his  residence 
north  of  Portola  Drive.    The  estimated  cost  is  $16,000. 

+Stockton,  Calif. — The  contract  for  the  construction  of 
lateral  and  branch  sewers  in  Sonoma,  Mendocino,  Mariposa 
and  Monterey  St.  has  been  awarded  to  W.  J.  TOBIN,  Oakland, 
at  $5587.    Noted  Apr.  29. 

Berlin,  Ont. — A  tentative  report  has  been  submitted  by 
Willis  Chipman,  Toronto,  for  the  construction  of  a  new  septic 
tank,  extension  of  a  sewage-disposal  plant  and  additonal 
nitration  beds.    The  estimated  cost  is  $55,000. 

The  Narrows,  Man. — The  city  contemplates  the  construction 
of  sewer  and  water  works  systems.  The  estimated  cost  is 
$80,000.    H.  H.  Elliott  is  Clk. 

GARBAGE 

Glen  Ridge,  N.  J. — The  construction  of  a  garbage  disposal 
plant  is  under  consideration  by  the  Town  Council.  L.  H. 
Davey  is  interested. 

Nutley,  N.  J. — The  Board  of  Health  plans  to  install  an 
incinerator  for  the  disposal  of  refuse  and  garbage. 

Union,  N.  J. —  (Weehawken  post  office)- — Bids  were  received 
as  follows,  July  6,  by  the  Town  Council  for  collecting  and 
removing  ashes  and  garbage:     (a)  one  year;  (b)  two  years; 

(c)  three  years;  (d)  four  years;  (e)  five  years:  Clinton  Con- 
tracting Co.,  (a)  $5400,  (b)  $11,200,  (c)  $17,400,  (d)  $24,000, 
(e)   $31,000;  Otto  Roman,   (a)   $5S00,   (b)   $11,600,   (c)  $17,400, 

(d)  23,200,  (e)  $29,000;  Michael  Volpi,  (a)  $5500,  (b)  $11,000, 
(c)  $16,500,  (d)  $22,000,  (e)  $27,000;  John  Muller,  (a)  $4900, 
(b)  $9850,  (c)  $14,860,  (d)  $19,900,  (e)  $25,000;  Nicholas  Triano, 
(a)  $5800  for  each  year,  or  $29,000  for  five  years.    Noted  July  1. 

+West  Hoboksn,  N.  J. — Bids  were  received  as  follows,  June 
30,  for  removing  garbage  and  ashes  for  periods  of  one,  three 
and  five  years:  (a)  one  year;  (b)  three  years;  (c)  five  years: 
CLINTON  CONTRACTING  CO.,  West  Hoboken,  (a)  $9000,  (b) 
$27,300,  (c)  $46,000  (awarded  contract);  A.  C.  Aschoff,  (a) 
$9500,  (b)  $30,500,  (c)  $52,500;  Michael  Volpi,  (a)  $9545,  (b) 
$28,725,  (c)  $48,995;  F.  D.  Amato,  (a)  $9825,  (b)  $29,100,  (c) 
$48,000;  Tony  Capone,  (a)  $9985,  (b)  $29,555,  (c)  $49,925; 
P.  Peluso,  (a)  $11,000,  (b)  $34,934,  (c)  $60,981.    Noted  June  24. 


Farrell,  Penn. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds  for  $50,000,  part  of  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  garbage  incin- 
erator. 

★  Detroit,  Mich. — Bids  were  received  June  24  by  the  Depart- 
ment of  Public  Works  for  constructing  a  garbage  reduction 
plant  as  follows:  F.  H.  Goddard,  Inc.,  Detroit,  $180,788;  H.  L. 
Van  der  Horst,  Kalamazoo,  $184,000;  George  D.  Nutt  Co., 
$185,740;  C.  A.  Fuller  Co.,  $186,433;  John  H.  Parker  Co.,  $194,- 
877;  Corrick  Bros.,  $201,000.     Noted  June  3. 

Kingston,  Ont. — An  incinerator  will  be  constructed.  Bonds 
for  $7000  have  been  voted  for  this  purpose.  R.  J.  McClelland 
is  Engr.    Noted  Feb.  4. 

STREETS  AND  ROADS 

+Boston,  Mass. — The  contract  for  constructing  8000  lin.ft. 
of  state  road  in  Amherst  has  been  awarded  to  the  LANE 
CONSTRUCTION  CO.,  Quincy,  at  $19,455. 

Boston,  Mass. — Bids  will  be  received  until  July  27  by  the 
State  Highway  Commission  for  the  construction  of  4600  lin.ft. 
of  road  in  Andover.  Arthur  W.  Dean,  15  Ashburton  Pi.,  is 
Chf.  Engr. 

+Boston,  Mass. — The  contract  for  building  a  bituminous 
macadam  roadway  in  Pelton  St.  from  Park  St.  to  West  Rox- 
bury  Parkway,  West  Roxbury,  has  been  awarded  to  the 
CHARLES  J.  JACOBS  CO. 

+Boston,  Mass. — The  contract  for  paving  Lingard  St.  from 
Magnolia  to  Hartford  St.,  Dorchester,  with  bitulithic  has 
been  awarded  to  JAMES  DOHERTY,  at  $4731. 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
July  23,  by  E.  F.  Murphy,  Comr.  Pub.  Wks.,  for  improving 
Poplar  St.  from  Sycamore  St.  to  Brown  Ave.  and  Hilburn  bt. 

★  Holyoke,  Mass. —  (Official) — Bids  will  be  received  until 
2  p.m.,  July  23,  by  the  Board  of  Public  Works  for  approxi- 
mately 1500  sq.yd.  of  prepared  wooden  paving  blocks. 

WhatelT,  Mass. — Bids  will  be  received  until  July  23  by  the 
Board  of  Selectmen  for  constructing  3300  lin.ft.  of  macadam 
road.    M.  L.  Crafts  is  Chn.  of  Selectmen. 

+Hartford,  Conn. — Contracts  for  state  road  work  have 
been  awarded  by  the  State  Highway  Commissioner  as  fol- 
lows: Glastonbury  Township,  about  6500  lin.ft.  2-in.  bitu- 
minous macadam  on  the  Hartford-New  London  Turnpike  to 
A.  E.  DOUGLASS,  Glastonbury,  at  $8289.  Bethel  Township, 
about  6315  lin.ft.  gravel  on  the  Bridgeport-Newton  Turnpike, 
to  the  KELLOGG  &  GREGORY  CO.,  Danbury,  at  $8803.  Can- 
terbury Township,  about  5100  lin.ft.  native  stone  and  199o 
lin.ft.  native  stone  resurfacing  on  the  Westminster  Rd.  to 
the  GOODMAN  &  TRUMBULL  CO.,  Litchfield,  at  $8153. 
Sprague  Township,  about  1630  lin.ft.  gravel  on  the  Versailles 
Rd  to  FRANK  A.  WILCOX,  Norwich,  at  $1094.  Noted  July 
1  and  15. 

★Meriden,  Conn. —  (Official) — Bids  will  be  received  until  8 
pm  July  27,  by  the  Board  of  Public  Works  for  paving  Han- 
over St.  with  wood  block  and  reinforced-concrete  pavements. 

+Providence,  R.  I. —  (Official) — Contracts  for  paving  Foun- 
tain and  Empire  St.  with  wood  block  have  been  awarded  to 
the  FRANKLIN  CONTRACTING  CO.,  52  Vandervilt  Ave.,  New 
York,  at  $11,398  and  $16,465  respectively.     Noted  July  8. 

♦★Albany,  N.  Y. —  (Official) — Bids  were  received  July  15 
by  the  State  Highway  Commissioner  for  constructing  roads  m 
various  counties  as  follows:  „  _.,-.TT,~, 

Road  No.  1240,  Broome  County,  0.9  mile.  FITCH  &  DOUG- 
LAS, Rochester,  $43,212  (awarded  contract);  Frank  Stento, 
Binghamton,  $43,870;  Tyne  &  Willey,  Binghamton,  $45,095; 
William  C.  Evans,  Ambler,  Penn.,  $45,101;  George  Seroflni  and 
M.  Barber,  Binghamton,  $46,970.  .„.,,.,. 

Road  No.  5265-A,  Cattaraugus  County,  0.93  mile.  THOMAS 
FITZGERALD  CO.,  Fredonia,  $47,994  (awarded  contract);  H. 
E  Bunce,  Olean,  $51,056;  South  Shore  Construction  Co  Inc., 
Erie  Penn.,  $52,329;  William  C.  Evans,  Ambler,  Penn.,  $52,359; 
C.  H  Kaumeir,  Buffalo,  $56,288.  .  t^ttxt 

Road  No.  1012-A,  Chautauqua  County,  1.51  miles.  DUN- 
KIRK CONSTRUCTION  CO.,  Dunkirk,  $19,760  (awarded  con- 
tract)- Woolsey  Construction  Co.,  Poughkeepsie,  Penn.,  $19,- 
830-  William  C.  Evans,  Ambler,  Penn.,  $20,592;  Shaw  &  Lakm, 
Jamestown,  $20,744;  South  Shore  Construction  Co.  Inc.,  Erie, 
Penn.,  $21,227;  O.  M.  Severson,   Erie,  Penn,  $21,622. 

Road  No.  1296,  Chautauqua  County,  0.77  mile.  WILLIAM 
C  EVANS,  Ambler,  Penn.,  $11,982  (awarded  contract);  Dun- 
kirk Construction  Co.,  Dunkirk,  $11,996;  Elmer  M.  Love  & 
Sons,  Corry,  Penn.,  $12,144.  t^tjtvt  it. 

Road  No.  1297,  Chautauqua  County,  3.55  miles.  JOHN  F. 
DOLAN  CONTRACTING  CO.,  New  York,  $72,537  (awarded  con- 
tract)- William  C.  Evans,  Ambler,  Penn.,  $73,814;  Dunkirk  Con- 
struction Co.,  Dunkirk,  $74,154;  O.  M.  Severson,  Erie,  Penn., 
$74,416;  South  Shore  Construction  Co.  Inc.,  Erie,  Penn.,  $75,- 
951 

Road  No.  1298,  Chautauqua  County,  0.93  mile.  WILLIAM 
C  EVANS,  Ambler,  Penn.,  $21,875  (awarded  contract);  Dun- 
kirk Construction  Co.,  Dunkirk,  $21,943;  O.  M.  Severson,  Erie, 
Penn  $22,167;  South  Shore  Construction  Co.  Inc.,  Erie,  Penn., 
$22,752;  Shaw  &  Lakin,  Jamestown,  Penn.,  $23,034. 

Road  No.  5566,  Cortland  County,  0.23  mile.  S.  P.  HULL, 
Cortland,  $2318  (awarded  contract);  Richard  Hopkins,  Troy, 
N.  Y.,  $2498.  ,    „    _      .  , 

Road  No.  1289,  Erie  County,  0.34  mile.  Busch  &  Percival, 
Buffalo,  $16,601;  Rich  Construction  Co.,  Inc.,  East  Aurora, 
$17,627.    Award  withheld. 

Road  No.  5550,  Erie  County.  0.59  mile.  Busch  &  Percival, 
Buffalo,  $28,459;  William  C.  Evans,  Ambler,  Penn.,  $28,7S9; 
Rich  Construction  Co.,  Inc.,  East  Aurora,  $30,230.  Award 
withheld.  __  _, 

Road  No.  619,  Fulton  County,  2.12  miles.  BRADY-OL- 
TARSH  CONSTRUCTION  CO.  INC.,  New  York,  $20,237  (award- 
ed contract);  Clarence  Welsh  &  Co.,  Gloversville.  $20,264. 

Road  No.  1290,  Monroe  Countv,  1.53  miles.  THOMAS 
GRADY,  Rochester,  $15,679  (awarded  contract);  Newport  Con- 
struction Co.,  Herkimer,  $16,284;  Monroe  Roads  Co.,  Pittsford, 
$16,436;  Ribstein-Holter  Co.  Inc.,  Rochester,  $16,578;  Morrisson 
&  Quinn,  Rochester,  $16,717;  Chambers  &  Barnes,  Rochester. 

Road  No.  511,  Montgomery  County,  3.81  miles.  DALE  EN- 
GINEERING CO.,  Utica,  $31,869  (awarded  contract);  Semper 
Bros.,  Watertown,  $32,310;  Brady-Oltarsh  Construction  Co. 
Inc.,  New  York,  $33,010;  Newport  Construction  Co.,  Herkimer, 
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$33,350;  D.  I.  Snell  &  Co.,  Canajoharie,  $33,537;  Fort  Schuyler 
Construction  Co.  Inc.,  Oneida,  $35,063. 

Road  No.  52S0,  Nassau  County.,  1.57  miles.  ULRICH  & 
PERSICANE,  Brooklyn,  $24,035  (awarded  contract);  West- 
chester-Dutchess Corporation,  Mt.  Vernon,  $24,208;  Nordone  & 
Petrillo,  Mt.  Vernon,  $24,762;  E.  T.  Eggleston,  Yonkers,  $25,- 
811;  John  L.  Hayes  Construction  Co.,  Yonkers,  $25,907-  Gif- 
ford  Construction  Co.,  Jamaica,  $26,429;  Thomas  P  Tuohy 
Flushing-,  $26,470;  Murray  &  Gardner,  Center  Moriches,  $26- 
809;  Belmar  Contracting-  Co.  Inc.,  Troy,  $26,93S. 

Road  No.  1209,  Onondaga  County,  0.27  mile.  MONODO  CON- 
STRUCTION CO.,  Syracuse,  $12,654  (awarded  contract);  C  T 
Hookway  Construction  Co.,  Syracuse,  $12,660;  John  Davin 
Syracuse,  $12,944;  M.  J.  Gleason  &  Co.,  Syracuse,  $13,156-  J  j' 
Cashin,  Fayetteville,  $13,426;  Samuel  Bonn,  Syracuse,  $13  428: 
Sullivan  Construction  Co.,  Syracuse,  $13,831;  William  H  Ring 
Contracting  Co.,  Ogdensburgh,  $14,338. 

Road  No.  1294,  Ontario  County,  1.3S.  CHAMBERS  & 
BARNES,  Rochester,  $14,520  (awarded  contract);  Ribstein- 
Holter  Co.  Inc.,  Rochester,  $15,140;  J.  W.  Brennan  Construc- 
tion Co.  Inc.,  Geneva,  $15,333;  Ontario  Roads  Co.,  Manchester 
$15,610;  Thomas  F.  Murray,  Le  Roy,  $16,292 

Road  No.  1302,  Otsego  County,  12,66  miles.  J.  A.  CULKIN 
Oswego,  $130,509  (awarded  contract);  Ruddv-Saunders  Con- 
struction Co.  Inc.,  Troy,  $132,741;  Peter  F.  Connolly  Co 
Horseheads,  $133,067;  Weed  &  Walsh,  Mechanicsville,  $133  734: 
■P,-n^nAni?vson'  Albany,  $134,797;  Richard  Hopkins,  Troy; 
$135, S21;  Brady-Oltarsh  Construction  Co.,  Inc.,  New  York 
$139,54S;  Conroy  &  Nixdorf,  Oneida,  $147,689. 
c^t??^^0/,  1  ,13?3'  ,otseSO  County,  2.52  miles.  ALONZO 
SCHAUPP,  Guilderland,  $19,982  (awarded  contract);  Newport 
Construction  Co.,  Herkimer,  $21,275;  Weed  &  Walsh,  Mechan- 
icsville, $22,049;  John  H.  Gordon,  Albany,  $22,186-  Paddel- 
ford  &  King,  Sherburne,  $22,420;  F.  P.  Meckes,  Long  Pond 
Penn.,  $22,802;  Richard  Hopkins,  Troy,  $22,958;  Dale  Engineer- 
ing Co.,  Utica,  $23,341;  John  A.  Jova  Inc.,  Newburgh,  $23  412- 
Fort  Schuyler  Construction  Co.,  Inc.,  Oneida,  $23,903;  Brady- 
Oltarsh  Construction  Co.  Inc.,  New  York,  $23,933 

Road  No.  1295,  Rockland  County,  2.95  miles.  BRADY- 
OLTARSH  CONSTRUCTION  CO.  INC.,  New  York  $38  135 
(awarded  contract);  Ruddy-Saunders  Construction  Co  Troy 
$39,914;  John  A.  Jova,  Inc.,  Newburgh,  $40,279-  William  F  Mc- 
Cabe  Contracting  Co.  Inc.,  White  Plains,  $40,326;  E.  T  Eggles- 
ton,  Yonkers,  $40,398;  John  L.  Hayes  Construction  Co.,  Yonk- 
ers,  $40,751;   Utility  Construction  Co.   Inc.,  New  Brunswick, 

Road  No.  5537,  Steuben  County,  1.72  miles.  KENNEDY 
CONSTRUCTION  CO.,  Albany,  $29,8S0  (awarded  contract)- 
Frank  Malone,  Syracuse,  $30,964;  Greenfield  Construction  Co 
Hornell,  $30,995;  William  C.  Evans,  Ambler,  Penn  $31  607 ; 
Sullivan  Construction  Co.,  Syracuse,  .  $32,168;  Chamber's  & 
Barnes,  Rochester,  $32,603;  C.  F.  McGuire,  Hornell,  $32  920 

Road  No.  1291,  Suffolk  County.,  3.25  miles.  NORDONR  & 
PETRILLO,  Mt.  Vernon,  $39,879  (awarded  contract);  West- 
chester-Dutchess Corporation,  Mt.  Vernon,  $41,544-  Bradv-Ol- 
tarsh  Construction  Co.  Inc.,  New  York,  $42,025;  John  L.  Haves 
Construction  Co.,  Yonkers,  $42,530;  Municipal  Asphalt  Cor- 
poration, New  York,  $42,670;  E.  T.  Eggleston,  Yonkers,  $43  732- 
Murray  &  Gardner,  Center  Moriches,  $43,754-  Belmar  Con- 
tracting Co.,  Inc.,  Troy,  $45,172;  James  J.  Gallagher,  Brooklyn 
$45,347;  Rosenthal  Engineering  &  Contracting  Co.,  Inc.,  Brook- 
lyn, $52,780. 

„  R°ad  No-  557°-  Ulster  County,  2.97  miles.  FRANK  SAL- 
VOUCCI,  West  Hurley,  $29,214  (awarded  contract);  Marks 
Kearney,  Hudson,  $31,139;  Henry  Clinton,  Poughkeepsie  $31  - 
870;  Ruddy-Saunders  Construction  Co.,  Troy,  $32,755-  John 
F.  Gallagher,  Kingston,  $32,905;  S.  V.  Van  Wagoneri  Inc 
Roundout,  $33,191;  George  McEvoy,  Creek  Locks,  $34,148'  Wil- 
liam G.  Fox,  Saratoga  Springs,  $35,237;  Conroy  Bros.  &  Ken- 
nedy, Eddyville,  $35,254;  Blankfield  &  Donovan,  Kingston 
$36,711;  Brady-Oltarsh  Construction  Co.  Inc.,  New  York  $36- 
876;  De  Graaf  &  Hogeboom,  Kingston,  $37,244;  Winston  '&  Co 
Brown  Station,  $37,511.  '* 

Road  No.  1228,  Warren  County,  5.13  miles.  Kingsburv  Con- 
struction Co.,  Hudson  Falls,  $69,583;  D.  L.  ANDERSON  Albany 
$69,707  (awarded  contract);  John  H.  Gordon,  Albany  $69  852" 
Brady-Oltarsh  Construction  Co.  Inc.,  New  York  $7l"420-  Kel- 
logg &  Boynton,  Keesville,  $74,460;  Cfesar  A.  Rossi,'  Horicon, 
$74,828;  William  G.  Fox,  Saratoga  Springs,  $75,091;  Joseph 
McCormick,  East  Providence,  R.  I.,  $75,128. 

+*Albany,  N.  Y. —  (Official) — Bids  were  received  July  15  by 
the  State  Highway  Commissioner  for  repaying  highways  in 
various  counties  as  follows: 

Repair  Contract  No.  812,  Road  No.  125,  Road  No  174 
Broome  County,  3.67  miles.  LANE  CONSTRUCTION  COR- 
PORATION Meriden,  Conn.,  $33,292  (awarded  contract); 
Charles  E.  Haney,  Camillus,  $33,415;  Ruddv-Saunders  Con- 
struction Co.,  Troy,  $34,596;  W.  C.  Evans,  Ambler,  Penn., 
$36,969. 

Repair  Contract  No.  810,  Road  No.  294,  Monroe  Countv 
2.92  miles.  DODGE  CONSTRUCTION  CO.  INC,  Rochester' 
$12,591  (awarded  contract);  Monroe  Roads  Co.,  Pittsford  $12- 
828;  Ribstein-Holter  Co.  Inc.,  Rochester,  $12,859;  I.  M  Luding- 
ton  Sons,  Inc.,  Rochester,  $13,168;  Thomas  Grady,  Rochester, 
$13, 625. 

Repair  Contract  No.  811,  Road  No.  172,  Monroe  Countv 
0.67  mile.  FLOWER  CITY  CONTRACTING  CO.,  Rochester! 
$14,828  (awarded  contract);  Dodge  Construction  Co  Roch- 
ester, $14,841;  Whitmore-Rauber  &  Vicinius,  Rochester  $14- 
895;  Ribstein-Holter  Co.  Inc.,  Rochester,  $15,204. 

Repair  Contract  No.  489,  Road  No.  63,  Road  No.  79,  Monroe 
County,  1.52  miles.  UNION  PAVING  CO.,  Schenectady,  $15  074 
(awarded  contract);  Langan  Construction  Corporation,  Al- 
bany, $15,317;  Whitmore-Rauber  &  Vincinius,  Rochester,  $18- 
195;  Peter  F.  Connolly  Co.,  Horseheads,  $18,648;  Ribstein- 
Holter  Co.  Inc.,  Rochester,  $20,873.    Noted  June  24. 

♦★Albany,  N.  Y. —  (Official) — Bids  were  received  July  13 
by  the  State  Highway  Commissioner  for  constructing  roads  in 
various  counties  as  follows: 

„~Roacl  No-  5565-  Chenango  County,  7.78  miles.  FRED  E. 
GROSS  &  SONS,  Yonkers,  $85,290  (awarded  contract);  T  H 
Gill  Co.,  Binghamton,  $86,184;  Paddelford  &  King,  Sherburne 
$86,547;  Weed  &  Walsh,  Mechanicsville,  $87,896;  George  F 
Child,  Albany,  $88,502;  Lane  Construction  Corporation,  Meri- 
den, Conn.,  $89,271;  Ruddy-Saunders  Construction  Co.,  Troy, 
$89,842;  Semper  Bros.,  Watertown,  $90,469;  Conrov  &  Nixdorf 
Oneida,  $91,396;  Joseph  McCormick,  East  Providence,  R.  I., 
$92,867.  • 


.965;    Greenfield  Con- 
5.72;  Joseph  McCormick,  East  Provi- 


Trr,r?r\aci  £°TXTr.56<§L  Chenango  County,  4.02  miles.  PADDEL 
FORD  &  KING,  Sherburne,  $46,693  (awarded  contract);  New 
port    Construction    Co.,  Herkimer 
struction  Co.,  Hornell, 
dence,  R.  I.  $51,714. 

Road   No.    1225,    Jefferson    County,  2.86   miles  TOSF1PTT 

MCCORMICK,  East  Providence,  R.  I  ,  $17,830   (awarded  con- 

_  No.  1226   Jefferson  County,  2.40  miles.    JOSEPH  Mc- 

CORMICK,  East  Providence,  R.  I.,  $15,621  (awarded  contract) 

nx  ™29*9    Lewis«.,Co^ty'     2     miles-  SPELLMAN- 

OLIVER  CO.,  Chateaugay,  $18,646  (awarded  contract)  ;  Thomas 
Grady,  Rochester,  $19,416. 

c  5?Sd  £°"  ,1300'  ^ewis  County,  8.82  miles.  FRED  E.  GROSS 
&  SON,  honkers,  $76,244  (awarded  contract);  J.  A  Culkin 
Ssw,es:o;,,$r8,1,-'3S5;  Brady-Oltarsh  Construction  Co.,  Inc.,  New" 
Yfork  $84,545;  J.  G.  Hayes  Co.  Inc.,  Rome,  $86,361;  C.  S  Math- 
usa  Albany  $87,145;  J.  H.  Weidman,  Syracuse,  S87.855 ;  Thomas 
Grady,  Rochester,  $88,328;  James  E.  Martin,  Utica,  $94  118 

Head  No.  1301,  Lewis  County,  1.27  miles  HARRY  'w 
ROBERTS  &  CO.,  Utica,  $32,398 "(awarded  contract);  R.  D 
Cooper,  Little  Falls,  $34,235. 

avSpdcS?-  ™10'  Montgomery  County,  7.10  miles.  JAMES 
ANDERSON,  Menands,  $70,465  (awarded  contract);  Brady-Ol- 
tarsh Construction  Co.  Inc.,  New  York,  $71,965;  Conroy  ^Nix- 
dorf, Oneida,  $76,328;  James  E.  Martin,  Utica,  $81,144 
^^Soac'  No-  1265.  St.  Lawrence  County,  5.50  miles.  FRED  E 
GROSS  &  SON,  Yonkers,  $48,961  (awarded  contract);  Thomas 
£road&  Rochester,  $51,882;  Henry  P.  Burgard  Co.,  Buffalo,  $51,- 
948;  E.  T.  Eggleston,  Yonkers,  $51,949;  Ross-Hallenbeck  Con- 
!^UoCAn°n    Co-    Copenhagen,    $54,328;   L.    S.    Derosia,  Massena, 

Road  No.  5569,  Schoharie  County,  4.79  miles  DEGRAAF 
&  MOCEESOOM  Kingston,  $47,980  (awarded  contract); 
Weed  &  Walsh,  Mechanicsville,  $48,243;  S.  V.  Van  Wagonen 
Inc.,  Rondout,  $48,612;  Ruddy-Saunders  Construction  Co.,  Troy' 
$48,842;  George  F  Child,  Albany,  $50,068;  C.  S.  Mathusa.  Al- 
bany, $51,010;  Brady-Oltarsh  Construction  Co.  Inc.,  New  York 
$51,979;  George  Holler,  Albany,  $53,339;  Lane  Construction 
Corporation,  Meriden,  Conn.,  $54,160;  John  A.  Jova,  Inc.,  New- 
burgh, $54,441. 

Road  No.  5557,  Schuyler  Countv,  6.03  miles.  JAMES  T 
MOORE,  Elmira,  $61,507  (awarded  contract);  J.  W  Brennan 
Construction  Co.  Inc.,  Geneva,  $61,954;  Sullivan  Construction 
Co.,  Syracuse,  $62,425;  Atlanta  Construction  Co.,  Atlanta  $63- 
828;  John  W.  Gurnett,  Watkins,  $64,577;  Richard  Hopkins 
Troy,  $64,854;  Peter  F.  Connolly  Co.,  Horseheads,  $64,871-  John 
H.  Gordon,  Albany,  $65,001;  Brady-Oltarsh  Construction  Co 
Inc.,  New  York,  $65,732;  Lane  Construction  Corporation  Meri- 
de_n,  Conn.,  $69,502. 

^,-Road  No.  1232,  Schuyler  County,  1.11  miles.     FRANK  MA- 
LONE, Syracuse,  $26,157   (awarded  contract);  J.  W.  Brennan 
Construction  Co.  Inc.,  Geneva,  $26,533;  Peter  F.  Connolly  Co 
Horseheads,  $27,105;  John  R.  Burchill,  Syracuse,  $28,123. 

Road  No.  1102,  Steuben  Countv,  9.09  miles.  ATLANTA 
CONSTRUCTION  CO.,  Atlanta,  $77,710  (awarded  contract)" 
Sullivan  Construction  Co.,  Syracuse,  $81,202;  Richard  Hopkins 
Troy,  $83,331;  Dale  Engineering  Co.,  Utica,  $83,679;  John  R 
Burchill,  Syracuse,  $84,229;  Thomas  Hucknall,  Albion,  $83,882; 
John  H.  Gordon,  Albany,  $85,918;  Brady-Oltarsh  Construction 
Co.,  Inc.,  New  York  City,  $87,435;  John  Johnson  Construction 
Co.,  Buffalo.  $88,474. 

^  Road  No.  1292,  Steuben  County,  3.42  miles.  J.  G.  HAYES 
CO.,  INC.,  Rome,  $34,178  (awarded  contract);  Dale  Engine  Co, 
Inc.,  Utica,  $34,566;  Thomas  Grady,  Rochester,  $34,946;  Atlanta 
Construction  Co.,  Atlanta,  $34,964;  Sullivan  Construction  Co. 
Syracuse,  $35,297;  Frank  Malone,  Syracuse,  $36,377;  Richard 
Hopkins,  Troy,  $37,499;  Bison  City  Engineering  &  Contracting 
Co.,  Buffalo,  $38,019. 

Road  No.  5564,  Steuben  County,  7.31  miles.  DALE  ENGI- 
NEERING CO.,  Utica,  $59,744  (awarded  contract);  Kennedy 
Construction  Co.,  Albany,  $61,974;  Atlanta  Construction  Co., 
Atlanta,  $65,125;  P.  H.  Murray,  Rochester,  $65,859;  J.  G.  Haves 
&  Co.  Inc.,  Rome,  $66,029;  Sullivan  Construction  Co.,  Syracuse, 
$67,756;  John  H.  Gordon,  Albany,  $67,928;  Peter  F.  Coriley  Co 
Horseheads,  $68,067;  John  C.  Bradley,  Corning,  $68,759;  Fred 
E.  Gross  &  Sons,  Yonkers,  $69,405;  James  T.  Moore,  Elmira 
$70,501. 

Road  No.  5457-A,  Sullivan  Countv,  0.72  mile.  JOHN  A. 
JOVA,  INC.,  Newburgh,  $12,266  (awarded  contract);  John  J. 
Keating,  Monticello,  $12,672;  Jackson  Bros.,  Cuddebackville, 
$12,964. 

Road  No.  5567,  Tompkins  County,  3.04  miles.  JOHN  R. 
BURCHILL,  Syracuse,  $2S,872  (awarded  contract);  Frank  Ma- 
lone, Syracuse,  $29,104;  Sullivan  Construction  Co.,  Syracuse, 
$29,779;  Brady-Oltarsh  Construction  Co.  Inc.,  New  York,  $30,- 
643;  Patrick  D.  .Conley,  Ithaca,  $31,183;  F.  P.  Meckes,  Long- 
Pond,  Penn.,  $31,313;  Richard  Hopkins,  Troy,  $31,442;  Juniata 
Cq;j_Fhiladelphia,  Penn.,  $31,997. 

Road  No:  5571,  Westchester,  County,  4.32  miles.  FAGNANI 
&  MARRA,  Tuckahoe,  $49,822  (awarded  contract);  Fred  E. 
Gross  &  Sons,  Yonkers,  $52,430;  John  L.  Hayes  Construction 
Co.,  Yonkers,  $53,620;  Westchester-Dutchess  Corporation,  Mt. 
Vernon,  $53,846;  White  &  Colligan,  Purchase,  $55,516;  Harris- 
Rose  Construction  Corporation,  New  York,  $56,509;  Bradv-Ol- 
tarsh  Construction  Co.,  Inc.,  New  York,  $53,607;  E.  T.  Ek'kles- 
ton,  Yonkers,  $56,956;  William  F.  McCabe  Contracting  Cor- 
poration, Inc.,  White  Plains,  $57,875;  Nordone  &  Petrillo,  Mt. 
Vernon,  $58,345;  Frank  G.  Fowler  Construction  Co.,  Mt.  Kisco, 
$58,498. 

Road  No.  1088,  Wyoming  Countv,  1.53  miles.  FRANK  M. 
FOOTE,  Arcade,  $24,932  (awarded  contract);  John  Johnson 
Construction  Co.,  Buffalo,  $25,172. 

Road  No.  1267,  Wyoming  Countv,  6.99  miles.  FRED  E. 
GROSS  &  SONS,  Yonkers,  $67,390  (awarded  contract). 

★  Albany,  Ti.  Y. —  (Official) — Bids  were  received  July  13  by 
the  State  Highway  Commission,  Lancaster  St.,  Albany,  for 
the  repair  of  highways  by  state  aid  as  follows: 

Repair  Contract  No.  556,  Road  No.  216,  Delaware  Countv, 
0.95  mile.  SCHUNNEMUNK  CONSTRUCTION  CO.,  Highland 
Mills,  $7901  (awarded  contract);  DeGraafe  &  Hogeboom,  Inc., 
Kingston,  $10,236. 

Repair  Contract  No.  809,  Road  No.  334,  Ontario  County,  1.69 
mile.  HARRY  W.  ROBERTS  CO.,  Utica,  $17,170  (awarded 
contract);  Lane  Construction  Corporation,  Meriden,  Conn., 
$18,830;  Langan  Construction  Corporation,  Albany.  $18,885; 
J.  W.  Brennan  Construction  Co.,  Inc.,  Geneva,  $19,467;  Union 
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Sn!n|e^0YoSrCkhe$2C2^7y>   ?2°'745;   Federal   Asphalt  C°^°™- 
Repair  Contract  No.  813,  Road  No.  5111  and  5112  Suffolk 
County,    4.08   miles.     WILLIAM   DOYLE    Saugertes    S17  787 
(awarded  contract);  Municipal  Asphalt  Co,  New  York!  $19 
967;  Barker-Bonner  Co.,  Inc.,  New  York    $20  40r>-  Frank  C 

BrSo'klvn  tfV8,6  ;T  /'   G™   Contract  ^ 

Brookljn,  $22,096.     Noted  June  24. 

+Batavia,  N.  Y — A  contract  for  paving-  Tracv  Dellintrer 
and  Vernon  Ave.  and  Elm  St.  has  been  awarded  to  THOMA 
HOLAHAN,  Rochester,  at  $53,156.     Noted^uly  1.  THOMAS 

+BiiiKhaiiiton,  N.  Y — The  contract  for  paving  Beethoven 
St.  has  been  awarded  to  WARREN  BROS.,  at  $2.28  per  sq  yd 

New  York,  IV.  Y. —  (Borough  of  Bronx)— (Official )  —  Bids 
were  received  by  Douglas  Mathewson,  Borough  Pres  for 
improving  (a)  Rosewood  St.  from  Bronx  Blvd.  to  White  Plaint 
Ave.,  (b)  Glover  St.  from  Castle  Hill  to  Westchester  Ave  (c? 
Holland  Ave.  from  Baker  to  Hunt  Ave 7  (d)  East  174th  St 
from  Bryant  to  Boone  Ave.,  (e)  Albany  Crescent  from  Bailev 
Ave  south  of  West  231st  St.  to  Bailey  Ave.  to  West  23 3rd  St 
as  follows:  Harris-Rose  Construction  Co  (a)  $6039  H  F 
Breen,  (a)  $5S47;  J.  Di  Menna,  (a)  $5511,  (b)  $9275  (c)  $15  500^ 
Burnside  Contracting  Co.,  (a)  $6035  (hi  <fi93?9  rVV  tis'flcn' 
M.  Maher,  (a)  $6035;  M.  Di' Menna    (a)  $5890-  Delson  Contract  ! 

Co  (a>  %\tt?3l  ib)  $10'37|'  (c)>15,067rsparaera° ^5on?racting 
C.O.,  (a)  $6172,  S.  Amanna  &  Sull  van,  (a)  $6065  (rt  $17  074- 
t1  i^na  „&  °e  Blasio,  (a)  $5666,  (b)  $10,050  (c)  $15'851: 
J.  P  Calahan,  (b  $95S6;  D.  J.  Duffy,  (c)  $19  685 1  Barber 
»sa,'CLW)  A$i1h95U(^)  $?324  ;  MuaWaT  Asphalt'  Co!'  (I) 

+New  York,  N.  Y.—  (Borough  of  Brooklyn)— (Official1)  — 
^nLu6'^  recelved  for  regulating,  grading  and  paving  with 
p!?p1p  »?  t£  concrete  foundation  a  traffic  roadway  on  Park 
Circle,  at  the  interception  of  Conev  Island  Ave    and  Ocean 

ItrbeTI^hal?  'cT^^l^^S?-  1  Broadway,  $50*9" 
Co.,  $6908  $6475;  Sicilian  Asphalt  Co.,  $7670;  Cranford 

.,]Vew  York?  N.  Y.— (Borough  of  Brooklyn)  — (Official)— Bids 
will  be  received  until  11  a.m.,  July  28,  by  L  H  Pounds 
™rnlf\^%f'  f°r  ^Proving  portions  of  Newton  St..  Ski  IN 
™a"„St  and  Vernon  Ave.,  also  for  50,000  asphalt  paving  blocks 

and  l>00°?n  vPiaofnf  bl°CkS,'  1800  CU'yd-  of  broken  tfap  rock 
ana  1200  cu.yd.  of  trap  rock  screenings. 

New  York,  N.  Y.— (Borough  of  Manhattan )  —  (Official )—  Bids 
were  received  July  15  by  Marcus  M.  Marks,  Borough  Pres  for 
improving  (a)  68th  St.  from  Park  to  Fifth  Ave     (b)  100th  St 
from  Central   Park  West  to  Amsterdam  Ave  ,    (c)    100th  St 

from  mth  toVsiViV10  Rfiv,7side  Drive,  (d)  Riverside  Drive 
irom  1/7 th  to  181st  St.,  as  follows:    Cleveland  Trinidad  Pa  vino- 

fa°)'  $  9  1  ^iViiiW^H^W  .$5.309;    BarlJr' AspLnaVCo? 

b)  $'S i  30^ ■  VanM'/   o-$-,9-46:  Azttc  AsP"alt  Co.,  (a)  $7464, 

$35  64?  'TpV  S«$  °<36\S!J'1^n  Asphalt  Co.,  (a)  $7109;  (b) 
$3567?'  /c?  «4la8o8;TTAs?haltA  Construction  Co.,  (a)  $7098  b) 
(cV  *«9i  )p$oti9VUvalde  A«Pnalt  Co.,  (a)  $7780,  (b)  $29,553, 
(c)   $4521,  Peter  Kramer,    (d)   $7537-  P    J    Dnffv    oil  «finA- 

««Q7enAna-»,&  ^  Pao1?'  (d)  $6876:  Di  Menna  &  De  Blasio  (d) 
$5697;  Arthur  Casey,  (d)  $9087;  Federal  Asphalt  Co.,  (d)  $6839 

wittRoclJes,*el.'  NvY-— The  contract  for  paving  Mayberrv  St 
CO  ,  atS$52a50.  warded  to  the  JULIUS  FRIEDERICH 

Bloomfield,  N.  J.— Bids  will  be  received  until  8pm  Ausr  2 
RL?a1ym°,nd  F'  Davis,  Town  Clk.,  for  improving  E™s'ex  Ave 
Fl5,200ey       e"  Harrison  and  Gr°ve  St.     Estimated  cost? atout 

?fi  b^0^8^*-  J-.— Bids  wU1  be  received  until  8  p.m  July 
Ave^and^n^en0^.11  ^  ™rbins  and  GiSa 

th*EInen0hu^t  J^JhLC°^aCt  f°i  rePavin&  Ocean  Ave.  from 
SCHE^rBURNS  cV^n^OO^    ^   aWarded    t0  the 

roaas  and  $32,000  for  repaying  Broad  St. 

+Harrison,  IV.  J  The  contract  for   paving  Middlec-PY  at 

^°^'^^%^C^^^  ^0  -m  July 
repaying  portions  of  Third  Fourth  Fifth  cjfwv,  t^w 
son,  Adams,  Hudson,  River  and  14th  St.  and  Willow  Ave^^' 
Hoboken,  N.  J. —  (Official) — Bids  will  be  receiver!  ,,v,tn  in 
fng-aJpUo?tfo8n  ^f  tht  ^  ?'  City,  C^m«~Ion£™odr  imp  0" 
£Va||ert™  s°  City"  ^°knCrete  walks  in  Elysian  Park.  Daniel 

July7rbvCthJ'Boarrf-^rBpdS  be   re/eived   until   11  a.m., 

SiS^'^l"  ws».hr'i5aa,o,n£ut,116  a  ir»? 

July  1  and  15  '  West  Hoboken,  at  $7518.  Noted 


the^cttv  Enrin^k/oN,;  J-~The  Town  Council  has  authorized 
improved"?  ofToth  an^lTth  ^t""8  and  s^^nS  for  the 

preS^oTim'^  «ad  P'ans 

HlLliMAN  &  CO.,  New  Kensington,   $12,628.     Noted   July  8 

noon'Tulv'Ts^^.rT^'P^^'f1^13^8  wU1  be  received  until 
sect  ons   of   th^y  S-  >S-ell'.Plty  Controller,  for  improving 

ptrtsTf  t°hfe  Ke%khS^Donneg^RreaSant  TownshiP-  »>elnl 
r'^r^'^•tt',?bu^sI,'  Fenn- — Contracts  have  been  awarded  bv  the 
foC  Bn,i,,o  vAlle^e1n^  County  for  road  instruction  as 
bHrk  Mnr  ronv  VonA'c.Arlmore  Rd"  in  Braddock  Township, 
Wlbir,=  BROS.,    $7086;    Newton    and    Rodi    Rd  in 

Ex t ens f o n  rT]  1  n 1  ^' t n  SWEENEY,  $25,568  ;  McCoy, 

^xtension  Rd.  m  Stowe  and  Kennedy  Townships,  macadam,  D. 

connecting  L'S  ^°  pS,tt$17'6m69 ;  Wi  merding  and  Monroeville 
NTNPHAM  J0a0™2  ?,^ttoI\ rTownship,  macadam,  R.  H.  CUN- 
in  So,?th  ^ntott0N^  CO- J25.204;  Millers  Rune  Extension  Rd 
CO.S  °$U42h4f3ay  Noted^ulf'l"'  bl'iCk'  WILLIAM  J-  PAYNE,  JR,' 
Q~/.+BJ,lti,nor,c'  T?Id-— The  contract  for  paving  Cliftview  Ave 

T^i?ci^%rci  w'ffhzr  been  awarded  To  the 

&  bO^S,  120  East  Lexington  St.,  at  $50,000 

of  ltSSSSf*?!!!:  ,W-  Vafc—A,  contract  for  constructing  5%  miles 
CO.^ex^^toir  KWyayahtal9oeoe0n0.aWarded  t0  th6  ^AREY-REEl) 

nonn°11lo?v1!;le,KW^Vf,-"-r,(0f[icial)- Bids  wi»  be  received  until 
noon,  July  26,  by  O.  B.  Bonar,  City  Clk.,  for  improving  Fifth 

of  ttr^0nr^nse'Aa-— A  contl-act  for  constructing  15  miles 
Dan^IlTe!  a^rp^^o^i^te^^O^Tof"1  t0  °"  W"  PRUT™ 

of  $36,000  for  constructing  and  improving  roads. 
Tvr~+Shatta^"?°sa'  Tenn- — A  contract  for  constructing  Lookout 

CONSTRUCTION  OO  ^  tatWarded  to  ^  McLSAAC^GENTRY 
LOiNbiKUCTION  CO.,  Chattanooga,  at  $101,000.    Noted  May  27 

in  fevo^oy^sslfiT^Tn^nnn"^^  °f1Un^n  County  have  voted 
will  iTp  ^      S  V0.0-000  ln  bonds,  the  proceeds  of  which 

will  be  used  for  work  to  be  done  on  the  Dixie  Highway 
.     Memphis,   Tenn.— All  bids   received   for  paving   the  Mis* 
rSeTe1SedB1Vldotferrju^1i1.53Un  ^  and  ^uderd^sf.  &ve*eYn 
+EliiBabethtovvii,  Ky — A   contract    for   constructing  four 

FLFTr°HFRaCFaran,1  t^ad  has  been  awari  o  '/  VAN 
FLETCHER,  Ehzabethtown,  at  $5000. 

rcadsGTnr8ScotrCm,nt^AhS0niraCt  for  constructing  macadam 
COY L E  a n d  j!  S .  L A N C A S TE R ,6 a"  $aIaorded    t0   J'  WILLIAM 
•^■^iIo,rs:anfield'  Kv- — The  contract  for  paving  Main  st  with 
Vernon!  Il"C  ath.U2,^00n  aWard6d  t0  C°^^  &  rAVEY^. 

AugBlte^°CneTte?ffiAC;a^ 

$124,000  in  bonds,  the  proceeds  of  wh^ich  will  l°e  usecl  for  im' 
proving  various  streets.  m" 

+Cincinnati,  Ohio— Contracts  have  been  awarded  for  im 
RT-S^O^'H^DfN;  l^fo.^N^Ju^^  ^'^CreTk 

ing-I^eek  ^^S^fa^^tg£«^S& 
HO6!  r!™Hauri^n  Township  has8  been  awarded  to  TOPH  & 
HOLDEN,  Harrison,  at  $9550.     Noted  June  17  *vrti  & 

T„w0'?n0t;l0n*   Ohio— (Official)—  Bonds   for  $11,000   were  sold 

Seventh'  A^l.  Fr^^nilwoTKv^^o  Bank  St.  f  Noted  lufy  f 

til  nUo»l,F^%?iw7(F°^ 

proving  Portage  St.  8e  KylK-   101  lm" 

a    inelauvar^.'  01,5°— Bids  will  be  received  until  10  a  m  \ug 

Pd+aSnUrf1,oi%°nii0~401ffi?.ial)TrThe  contract  for  repairing  Euclid 
?leveTaddCha^odtTd  ^lvh!S  be<m  aW&rded  t0  SPENCERS 

Julyj;^;b^„rB^aof^mmi^ion^  ^!ntv°f^ 
?riltn^tC.tlwSleaP^°T^ew,of-S?sV^ 

+Portsmoiith,  Ohio— (Official) — Contracts  for  navine-  p,,i- 
toSMo^f  and  tNv.°rf0lk,  St.?  have"  bPeen'  afvarded 
^sjel^^ecuve?^'  No^edTuTy11'!  ^  $4?45'   $1949'   $2089  and 

noT »  ^SLKcS.,  f^lne^aie"^ 
^rov^n^^n^e?^^^  °f  will  flV^- 

™  +F.ranTk».".  Ind.— The  contract  for  constructing  a  gravel 
PI  TC  HE  R,  "b "ai-  g  ei°s^  il  f  e! ' P   haS   been   awarded   to   BROWN  & 


11  |0m*hA?|n1fi  ^--(Official)— Bids   will   be    received  until 
*   ug:-  16,  by  the  Commissioners  of  St.  Joseph  Countv 
SSbSSftTSXtS  AuT'6  r°ad  ^  Penn  Towns,0iSpePhClCa°ren^ 
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Aurora,  111. — Bids  will  be  received  about  Aug.  1  for  paving 
South  River  St.    M.  Tarble  is  Engr. 

Paris  111. —  (Official) — Bids  will  be  received  until  2  p.m., 
Julv  31  by  the  Commissioners  of  Highways  of  Hunter  Town- 
ship for  constructing  3960  lin.ft.  of  gravel  road  on  the  Bald- 
wiiisville  State  Line  Rd.  and  5280  lin.ft.  of  gravel  road  on 
the  Heelan  Rd.  in  Hunter  Township. 

+Brocton,  111. —  (Official) — The  contract  for  constructing 
combination  rock  and  gravel  roads  on  four  highways  m  Em- 
barrass Township  has  been  awarded  to  SNYDER  &  BARN  - 
ETT,  Frankfort,  at  $20,345.    Noted  June  17  and  July  1. 

+Paris,  111. — A  contract  for  graveling  the  Redmon,  Stew- 
art and  Culbertson  Roads  has  been  awarded  to  RALPH  BAUM, 
at  $8886. 

4-  Madison,  Wis. — The  contract  for  paving  Williamson  St. 
from  South  Blair  to  South  Blount  St.  has  been  awarded  to  J. 
W.  MITCHELL,  Madison,  at  $9994. 

Milwaukee,  "Wis. — Press  reports  state  that  the  Board  of 
Public  Works  plans  to  pave  Center  and  Vliet  St. 

Racine,  Wis. — Bids  will  be  received  until  10  a.m.,  Aug.  7, 
by  the  Board  of  Public  Works  for  paving  West  Blvd.  from 
Washington  to  Kinzie  Ave. 

+Raeine.  Wis. — A  contract  for  paving  a  number  of  alleys 
has  been  awarded  to  the  FLEROTILE  &  CEMENT  CON- 
STRUCTION CO.,  Racine. 

+  SheboYsran,  Wis. — The  contract  for  paving  South  14th  St. 
with'concr'ete  has  been  awarded  to  JOHN  BRAUN,  Sheboygan, 
at  $30,260. 

Duluth,  Minn. —  (Official)— Bids  will  be  received  until  11 
a.m.,  July  26,  by  the  Commissioner  of  Public  Works  for  im- 
proving Colorado  St. 

+  St  Cloud,  Minn. — A  contract  for  constructing  concrete 
sidewalks  has  been  awarded  to  GRUBER  &  CO.    Noted  June  3. 

+Grand  Island,  Neb. — A  contract  for  laying  approximately 
nine  block  of  brick  block  pavement  has  been  awarded  to 
R.  D.  KINGSBURY. 

Lincoln,  Neb. —  (Official) — Bids  will  be  received  until  10 
a.m.,  July  27,  by  Thomas  J.  Flynn,  City  Clk.,  for  improving  a 
number  of  streets. 

Sinto,  Tex. — At  a  recent  election  the  citizens  of  District 
No  3  San  Patrico  County,  voted  in  favor  of  issuing  $75,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

Santa  Ff,  N.  M. — Bonds  for  $500,000  have  been  sold  by  the 
State  Highway  Commission,  the  proceeds  of  which  will  be 
used  for  constructing  roads  throughout  the  state. 

Provo,  Utah. — Press  reports  state  that  bids  will  soon  be 
received  by  the  City  Council  for  constructing  one  mile  of 
concrete  pavement,  at  an  estimated  cost  of  $30,000. 

Phoenix,  Ariz. — Press  reports  state  that  the  citizens  of  Co- 
llide County  will  soon  vote  on  the  question  of  issuing  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  and  im- 
proving roads  throughout  the  county. 

4-Blaine.  Wash.  —  A  contract  for  constructing  concrete 
pavements  has  been  awarded  to  BOOKER  &  CAMPBELL, 
Bellingham. 

+Cathlamet,  Wash. —  (Official) — The  contract  for  improving 
a  portion  of  State  Road  No.  19,  beginning  at  Skamokawa, 
running  eastward  a  distance  of  6  V2  miles  has  been  awarded 
to  SLOAN  BROS.,  Seattle,  at  $26,311.  Other  bids  were: 
Standefer-Clarkson,  $30,000;  Montague  O'Reilly  Co.,  $28,000, 
Elliott  Contracting  Co.,  $27,000.    Noted  July  1. 

+Ferndale,  Wash. — A  contract  for  street  paving  has  been 
awarded  to  TROPMAN  &  BOERHAVE,  Lynden,  at  $12,485. 

+Mt.  Vernon,  Wash. — The  contract  for  paving  Permanent 
Highwav  No.  2  has  been  awarded  to  FERCH  &  GASS,  White 
Bldg.,  Seattle,  at  $26,595. 

Seattle,  Wash. — Bids  will  be  received  until  11  a.m.,  Aug.  2, 
by  the  Commissioners  of  King  County  for  constructing  Per- 
manent Highway  No.  11.  Byron  Phelps  is  County  Audr.  and 
Clk. 

Seattle,  Wash. — The  City  Council  has  approved  plans  for 
the  paving  of  Utah  Ave.  with  brick. 

Walla  Walla,  Wash. — The  City  Commission  plans  to  pave 
Rose  and  12th  St.,  which  when  completed  will  connect  with 
Walla  Walla  County  macadam  roads.  The  estimated  cost  is 
$18,000. 

+Wenatchee,  Wash. — The  contract  for  constructing  perma- 
nent Highway  No.  6  has  been  awarded  to  J.  GARLAND,  at 
$14,797. 

Clatskanie,  Ore. — The  City  Council  plans  to  construct  con- 
crete sidewalks  on  the  main  streets  of  the  city,  at  an 
estimated  cost  of  $20,000. 

+Portland,  Ore. — The  contract  for  paving  Brooke  St.  from 
Scott  Ave  to  East  Stark  St.  with  concrete  has  been  awarded 
to  GIEBISCH  &  JOPLIN,  Portland,  at  $14,071. 

+Fullerton,  Calif. — The  contract  for  paving  Broad  Rd.  with 
asphaltic  concrete  has  been  awarded  to  O.  &  C.  CONSTRUC- 
TION CO.,  La  Habra  (Fullerton  post  office),  at  $36,000. 

Lindsay,  Calif. — Bids  will  soon  be  received  by  the  City 
Council  for  paving  approximately  12  blocks  of  city  streets. 

+  Los  Angeles,  Calif. — The  contract  for  improving  Ardmore 
Ave  from  San  Marino  and  11th  St.  has  been  awarded  to  E.  A. 
BAKER,  at  $5972. 

Los  Angeles,  Calif. — Bids  will  be  received  until  2  p.m.,  July 
26,  by  the  Board  of  Supervisors  for  road  improvements  m  Dis- 
trict'No.  3  of  Los  Angeles  County. 

•fOuincv,  Calif. — The  Supervisors  of  Plumas  County  have 
awarded  the  contract  to  the  BRADLEY  ENGINEERING  CO., 
Reno,  at  $7600,  for  constructing  a  road  m  Sierra  Valley. 

Sacramento,  Calif.— (Official)— Bids  were  received  July  6 
by  the  State  Highway  Commission  for  constructing  highways 
sis  follows-  (a)  Contra  Costa  County,  Route  14,  Section  B, 
ib)  Glen  County,  Route  7,  Section  B,  (c)  Tehama  County, 
Route  3.  Section  C.  (d)  Tulare  County,  Route  10,  Section  A, 


(e)  Tulare  County,  Routes  4  and  10,  Sections  B  and  D: 
F.  Rolandi,  San  Francisco,  (a)  $39,234,  (c)  $48,773;  Contra 
Costa  Construction  Co.,  Berkeley,  (a)  $35,980;  James  Fitz- 
patrick,  Sacramento,  (a)  $39,009,  (c)  $48,137;  Theodore  Maretas 
and  Thomas  H.  Muller,  San  Francisco,  (a)  $39,306;  J.  H. 
Falconer,  Pinole,  (a)  $39,662;  O'Brien  Bros.,  Martinez,  (a) 
$35,548;  Spring  Construction  Co.,  Berkeley,  (a)  $38,198;  W.  A. 
Bechtel,  Atton,  (a)  $45,297;  W.  B.  Hunter  &  Sons,  Alameda, 
(a)  $39,844,  (b)  $38,441;  Hard  Bros.,  Ukiah,  (a)  $51,185;  A.  C. 
McLean  Construction  Co.,  San  Francisco,  (a)  $40,425,  (c) 
$54,486;  W.  J.  Schmidt,  Berkeley,  (a)  $36,098;  Palmer  &  Mc- 
Bryde,  San  Francisco,  (a)  $47,708;  Richard  Rothwell,  Los 
Angeles,  (a)  $34,054,  (c)  $60,967;  Urban  Construction  Co., 
San  Francisco,  (a)  $29,833;  Blanchard  Brown  Co.,  (a)  $37,116; 
Bates  Borland  &  Aver,  Oakland,  (a)  $33,623;  Occidental  Con- 
struction Co.,  Los  Angeles,  (a)  $38,987;  Fairbanks  &  Bachtel, 
Willits,  (a)  $34,190;  G.  W.  Conners,  Eureka,  (a)  $37,216,  (c) 
$52,117;  L.  F.  Gerdetz,  San  Francisco,  (b)  $37,327;  Marin 
Rock  Co.,  San  Anselmo,  (b)  $37,204;  Highway  Paving  &  Con- 
struction Co.,  San  Francisco,  (b)  $39,867,  (d)  $17,439,  (e) 
$33,462;  H.  G.  Vaughan  Construction  Co.,  San  Francisco,  (b) 
$35  209-  C.  H.  &  A.  W.  Gorrill,  San  Francisco,  (b)  $37,362; 
P.  H.  Hoare,  Oakland,  (b)  $44,876;  Taylor  &  Berliner,  Los 
Angeles,  (b)  $33,817,  (e)  $40,504;  H.  H.  Harlan  &  C.  M.  Harlan, 
Williams,  (c)  $49,214;  Shattuck  &  Nimmo  Warehouse  Co., 
Bakersfleld,  (d)  $17,522,  (e)  $32,461;  Rogers  Bros.  Co.,  Los 
Angeles,    |d)    $23,256,    (e)    $45,666;    Bent   Bros.,    Los  Angeles, 

(d)  $19,543,  (e)  $37,954;  White  &  Gaskill,  Long  Beach  (d) 
$14,813,   (e)   $30,378;  John  D.  Marsh,  Bakersfleld,   (d)  $15,2(0, 

(e)  $30,409;  M.  Blumenkranz,  Davis,  (e)  $41,416.    Noted  July  1. 
Sacramento,  Calif. —  (Official) — Bids  will  be  received  until 

2  p  m.,  July  26,  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  constructing  roads  in  various  counties.  Austin  B. 
Fletcher  is  State  Highway  Engr.  .  -..t. 

+Salinas,  Calif. — The  contract  for  paving  Alisal  St  with 
macadam  has  been  awarded  to  the  GRANITE  ROCK  CO.,  at 
$20,268. 

San  Bruno,  Calif. — Bids  will  soon  be  received  by  the  City 
Trustees  for  constructing  new  streets  and  sewers,  at  an  es- 
timated cost  of  $31,000. 

+  San  Francisco,  Calif. — The  contract  for  improving  19th 
Ave  from  Noriege  to  Quintate  St.  has  been  awarded  to  f .  K. 
RITCHIE,  at  $23,255. 

Visalia,  Calif. — According  to  press  reports  bids  will  be  re- 
ceived some  time  in  August  by  the  Supervisors  of  Tulare 
County  for  constructing  a  section  of  highway  between  Three 
Rivers  and  Lemon  Cove. 

I  INDUSTRIAL  WORKS 

Everett,  Mass.— The  New  England  Mfg.  Co.,  Woburn,  Mass- 
has  purchased  a  site,  and  will  build  a  benzol  plant. 

Greendale,  Mass.— (Worcester  post  office)— Plans  have  been 
prepared  bv  Lockwood,  Green  &  Co.,  Arch.,  60  Federal  St., 
Boston,  Mass.,  for  the  construction  of  a  120x200-ft  addition 
to  the  plant  of  the  Heald  Machine  Co.,  New  Bond  St.  J.  N. 
Heald  is  Treas. 

Marblehead,  Mass.— The  Parker  Shoe  Co.  has  purchased  a 
site  on  Elm  St.  and  will  build  a  three-story  factory  in  ad- 
dition to  its  present  plant. 

New  Bedford,  Mass.— (Official)— Bids  are  being  received  by 
Lockwood  Green  &  Co  Arch,,  60  Federal  St  Boston '.  Mass., 
for  the  construction  of  an  eight-story ,108xl58-ft.,  concrete 
warehouse  for  the  Merchants'  Terminal  Warehouse  Co.  Noted 
July  15. 

Ouincy,  Mass. — The  Fore  River  Ship  Building  Corporation 
will  build  a  two-story,  185x779-ft.  brick  and  steel ■  storage 
building  on  East  Howard  St.    The  estimated  cost  is  $400,000. 

Salem,  Mass.— The  Hydgrade  Incandescent  Lamp  Co.  will 
build  a,  52x202-ft.  factory,  with  a  llx45-ft.  wing,  on  Boston 
St. 

♦Worcester  Mass. — F.  W.  MARK  has  been  awarded  the 
contract  for  the  construction  of  a  one-story  garage  for  Wil- 
liam H.  Murray  to  cost  $20,000.  The  L.  W.  Briggs  Co.  is 
Arch. 

Hartford,  Conn.— Bids  are  being  received  by  Ford,  Buck  & 
Sheldon  Inc.,  Arch.,  for  the  construction  of  a  one-story,  55x 
3 20 -ft  factory  on  Homestead  Ave.  for  the  Hartford  Special 
Machinery  Co.,  734  Main  St. 

Waterbury,  Conn.  — The  Chase  Metal  Works  has  been 
granted  a  permit  for  the  construction  of  a  two-story,  60x200- 
ft    brick  and  steel  addition  to  its  factory  on  Thomaston  Ave. 

'+ Auburn,  N.  Y. — The  Firth  Carpet  Co.  has  awarded  the 
contract  for  the  construction  of  a  one-story  105xl50-ft.  addi- 
tion to  its  plant  to  JOHN  W.  FERGUSON,  Paterson,  N.  J. 
The  estimated  cost  is  $15,000. 

Buffalo,  N.  Y. — The  Danaby  Packing  Co.  has  been  granted 
a  permit  for  the  construction  of  a  cooling  house  at  25  Met- 
calfe St.,  to  cost  $20,000. 

-A-Cortland.  N.  Y.—  (Official)—  Bids  will  be  received  until 
4  pm  July  27,  at  the  office  of  the  Armory  Commission,  1,4 
State  St  Albany  N  Y.,  for  the  construction  of  a  two-story 
refnforced-concrete  storage  house  at  the  State  Camp  of  In- 
struction. 

New  Hartford,  N.  Y.— The  Sanquoit  Toilet  Paper  Co.  will 
build  a  5Sxl94-ft.  and  a  101xl43-ft.  manufacturing  building, 
both  three-stories.  The  estimated  cost  is  $100,000.  H.  U 
Meader,  178  Fifth  Ave.,  New  York,  N.  Y.,  is  Arch. 

New  York.  N.  Y. —  (Borough  of  Richmond)— Plans  have 
been  prepared  by  M.  A.  Cantor,  Arch.  373  Fulton  St  (Borough 
of  Brooklyn),  for  the  construction  of  a  one-story  BOxlM-ft, 
brick  storage  building  in  Elm  Park  for  the  S.  J.  Linoleum 
Co. 

4-TTtica  N.  Y.  H  R.  BEEBE  has  been  awarded  the  con- 
tract for  the  construction  of  a  one-story,  77xlS0-ft.  and  49x 
49 -ft.  machine  shop  on  Gray  Ave.  for  the  Brunner  Mfg.  Co. 
Leo  Brunner  is  Pres. 

Bloomfleld.  N.  J.— The  International  Arms  &  Fuse  Co  will 
build  a  factory  at  Grove  St.  and  Bloomfleld  Ave.  Francisco 
&  Jacobus,  200  Fifth  Ave.,  New  York,  N.  Y.,  is  Arch. 

+Erie,  Penn.  —  The  Malleable  Iron  Co.  has  awarded  to 
HENRY  J.  CONRATH.  439  East  Sixth  St.,  the  contract  for  al- 
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terations  to  present  buildings  and  the  construction  of  a  new 
structure  at  12th  and  Cherry  St.,  to  cost  $100,000. 

Franklin,  Penn. — The  Citizens  Traction  Co.  is  receiving- 
bids  for  the  construction  of  a  52xl50-ft.  car-barn  on  Liberty 
St. 

+  Marcus  Hook,  Penn. —  (Official) — The  contract  has  been 
awarded  by  Ballinger  &  Perrot,  Arch.,  17th  and  Arch  St., 
Philadelphia,  Penn.,  to  WILLIAM  PROVOST,  JR.,  Chester, 
Penn.,  for  the  construction  of  a  plant  for  the  Viscose  Co. 
Noted  July  15. 

+Philadelphia,  Penn. —  (Official) — WILLIAM  STEELE  & 
SONS  CO.,  1600  Arch  St.,  has  been  awarded  the  contract  for 
the  construction  of  a  factory  at  Second  and  Erie  Ave.  for 
Thomas  Potter  &  Sons  Co.  The  estimated  cost  is  $80,000. 
Noted  July  15. 

Philadelphia,  Penn. — Kahn  &  Greenberg  will  build  a  seven- 
story,  reinforced-concrete  and  brick  manufacturing  building 
at  24th  and  Market  St. 

Pittsburgh,  Penn — The  contract  will  soon  be  awarded  for 
the  construction  of  a  six-story,  reinforced-concrete  warehouse 
on  Penn  Ave.  near  Marbeau  St.,  for  the  George  S.  Dougherty- 
Co. 

+Wheatland,  Penn. — The  Knox  Press  &  Welded  Steel  Co. 
has  awarded  the  contract  for  the  construction  of  a  130x700- 
ft.  plant  to  the  BLAW  CONSTRUCTION  CO.,  Pittsburgh, 
Penn. 

Baltimore,  Mil. — Plans  have  been  prepared  by  the  G  E 
Painter  Co.,  Arch.,  for  the  construction  of  a  128x300-ft.  ad- 
dition to  the  plant  of  the  Enamel  &  Novelty  Co.,  Woodward 
and  Clement  St. 

Hagerstown,  Md. —  (Official) — Bids  are  being  received  by 
Peuckert  &  Wunder,  Arch.,  310  Chestnut  St.,  Philadelphia 
Penn.,  for  the  construction  of  a  two-story,  100x200  ft.,  rein- 
forced-concrete factory  for  the  Pangborn  Corporation.  Noted 
July  1  and  8. 

+Douglas,  Ga. — The  Douglas  Compress  Co.  has  awarded  the 
contract  to  the  EMPIRE  CONSTRUCTION  CO.  for  the  con- 
struction of  a  compress  building  and  sheds  to  cost  approxi- 
mately $40,000. 

+  Anderson.  S.  C. — The  GALLI VAN  BUILDING  CO  Green- 
ville, S.  C,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  one-story,  72x83-ft.  mill  and  a  one-story  50xl00-ft 
storage  warehouse  for  the  Equinox  Mills.  The  estimated  cost 
is  $15,000.    J.  E.  Sirrine,  Greenville,  S.  C,  is  Arch,  and  Engr. 

Cleveland,  Ohio — The  Osborn  Engineering  Co.,  740  Engi- 
neers Bldg.,  will  receive  bids  for  the  construction  of  a  five- 
story,  200x200-ft.,  brick  and  reinforced-concrete  factory  for 
the  B.  F.  Goodrich  Co.,  Akron,  Ohio. 

+TJhrichsville,  Ohio^(Official)— GEORGE  J.  BOCK,  Cos- 
hocton, Ohio,  has  been  awarded  the  contract  for  the  con- 
struction of  a  $95,000  sewer  plant  for  the  United  States  Clay 
Products  Co.     S.  L.  Weaver  is  Arch.     Noted  July  15. 

Cleveland,  Ohio — Bids  are  being  received  for  the  construc- 
tion of  a  brick  and  steel  addition  to  the  plant  of  the  Chandler 
Motor  Car  Co.,  St.  Clair  Ave.  and  East  131st  St.  Ernest  Mc- 
George,  855  Leader  News  Bldg.,  is  Arch. 

+Hamilton,  Ohio— THE  CULLEN  &  VAUGHN  CO.  has  been 
awarded  the  contract  for  building  an  addition  to  the  plant  of 
the  Herring-Hail-Marvin  Safe  Co. 

+Painesville,  Ohio— The  Ohio  Cast  Stone  Co.  has  awarded 
the  contract  to  J.  T.  RICHARDS,  Citizens  Bldg.,  Cleveland, 
for-  the  construction  of  a  40x200-ft.  plant  with  a  60x 
100-ft.  wing,  at  the  New  York  Central  R.R.  tracks  near  Forest 

Reading,  Ohio — The  Tubular  Products  &  Steel  Works  plans 
the  construction  of  a  plant. 

Steubenville,  Ohio — Plans  are  being  revised  by  Peterson  & 
Co.,  Arch.,  North  Bldg.,  for  the  construction  of  a  four-storv 
warehouse    for    the    Steubenville    Stone    Co.,    4  35    Market  St. 

+Toledo,  Ohio — The  Atwood  Automobile  Co.  has  awarded 
the  contract  for  the  construction  of  a  two-story,  100xl75-ft 
b™ck  addition  to  its  garage  on  Monroe  St.  to  the  SCHMIDT- 
HARDWOOD  CO.    Manfred  M.  Stophlet  is  Arch 

+Fort  Wayne,  Ind  The  General  Electric  Co.  of  Indiana 

inn  S^aiTled,  the,  contract  f°r  the  construction  of  a  five-story, 
100x300-ft.,  brick  warehouse  to  A.  BENTLEY  &  SONS  CO 
Harris  &  Richards,  Drexel  Bldg.,  is  Arch.  ovwo  w. 

Detroit,  Mich. — The  Aluminum  Casting  Co.  is  receiving: 
bids  for  the  construction  of  a  one-story,  120xl60-ft.,  brick  and 
reinforced-concrete  machine  shop,  to  cost  $25,000.  The  Forest 
rs  ArchnSrmeerm&      "  512  HiPP°drome  Bldg.,  Cleveland,  Ohio, 

rt^-Mn^ke?'011'  Mlch-— The  Campbell,  Wynant  &  Cannon  Foun- 
P  r°\.?,lanji  the  construction  of  a  75xl75-ft.  addition  to  its 
plant  at  Sanford  St.  and  McKinney  Ave.,  Muskegon  Heights. 

»qft^"",,a"n;.  Arlf.— The  Trumann  Cooperage  Co.  will  build  a 
$90,000  addition  to  its  plant. 

*  TraelL^keACit/*  „llTah— Plans  have  been  prepared  by  Ware 
&  Treganza,  Arch.,  for  the  construction  of  a  six-story,  50x115- 
tt.  factory  for  the  Purity  Biscuit  Co.     Noted  June' 24. 

nla^*(BaS?'  ,°nt-^A  7r?*8.°-ft-  addition  will  be  built  at  the 
ment,  |30,000  B,llm^s  Spencer  Co.  to  cost,  with  equip- 

FEDERAI,  GOVERNMENT  WORK 
„™*Dredsin.F — PortIan<1'   Maine— Bids  will  be   received  until 
?i,te  St  ^  RWSerEngineel'  f0r  ^ 

gS^JftxiSSgSSi  pMRaisD-GlTchoe, To^Llff^V 

^T\M(I"  H  !P75'  for  finishing  steel  work  for  a  pat- 
tern shop  floor  at  the  navy  yard.    Noted  May  27. 

Coal-Hs-ndlinj?  Equipment — Springfield,  Mass — Bids  will 
Snrfn^6!1  !intn  2,  P  P->  Au-  »■  b*  *he  Commanding  Officer 
storaf ™i  ™S,e  >.a1'  if°r  fu™ishing  and  constructing  coa 
storage  and  coal  hand-ling  equipment. 


★Rebuilding  Basin  Walls — Block  Island,  R.  I. — Bids  were 
received  June  29  by  Col.  John  Millis,  Newport,  for  rebuild- 
ing basin  walls  and  repairing  the  breakwaters  at  Block  Island 
Harbor  as  follows:  Estate  of  John  Beattie,  Leets  Island, 
Conn.,  $9460  and  E.  S.  Belden  &  Sons,  Hartford,  Conn.,  $9136 
and  $10,098.    Noted  June  3. 

+  BuildiiiK — New  York,  N.  Y. — The  contract  has  been  award- 
ed to  the  RIVERSIDE  CONTRACTING  CO.,  39  Cortlandt  St 
New  York,  at  $14,733,  for  constructing  three  one-story  brick 
buildings  at  the  Navy  Yard,  New  York.    Noted  June  3. 

+  *Breakv«-nter — Oswego,  N.  Y. — The  contract  has  been 
awarded  H.  S.  KERBAUGH,  Inc.,  Buffalo,  at  $78,606,  for  con- 
structing a  concrete  superstructure  on  the  outer  breakwater 
at  Oswego  Harbor.    Noted  June  3. 

+Riprap — Philadelphia,  Penn. — The  contract  has  been 
awarded  to  the  COAST  &  LAKES  CONSTRUCTION  CO.,  New 
York,  N.  Y.,  at  $16,680  for  constructing  riprap  in  the  Dela- 
ware River  at  Artificial  Island.    Noted  June  22  and  July  15  . 

Building — Washington,  D.  C. — Bids  were  received  as  fol- 
lows, July  13,  by  the  Acting  Supervising  Architect,  Treasury 
Dept.,  Washington,  D.  C,  for  the  construction  of  the  new 
building  for  the  Interior  Department,  Washington:  Conners 
Bros.  Co.,  New  York,  N.  Y.,  $1,804,524;  Irwin  &  Leighton, 
Philadelphia,  Penn.,  $1,684,000;  Boyle-Robertson  Construc- 
tion Co.,  Washington,  D.  C,  $1,690,000;  P.  F.  Gormley  Co 
J\  ^nh>1J?&toiV  $1.676.970;  John  Griffith  &  Son  Co.,  Chicago,  111. 
$1,913,000;  A.  L.  Guidone  &  Son,  New  York,  N.  Y„  $1,733  313- 
John  W.  Brady  &  Co.,  New  York,  N.  Y.,  $1,690,000;  John  H 
Parker  Co  New  York,  N.  Y.,  $1,622,487;  Thompson-Starrett 
ri°Q1C  n^X  T*0rk'  SL^S.OOO,  including  mechanical  equipment, 
$1,915,000;  George  A.  Fuller  Co.,  New  York,  N.  Y.,  $1,645,000 
Cramp  &  Co.,  Philadelphia,  Penn.,  $1,732,655;  John  Gill  &  Co' 
fi^nn^  S1110'  $1- 849.000;  Wiiiiam  Dall  Co.,  Cleveland,  Ohio 
li  IqI'vaa1  .Blng\.&  Blngr  Construction  Co.,  New  York,  N.  Y., 
$1,988, /00,  including  mechanical  equipment.  Mechanical  equip- 
fMnSf'SF  elevators:  John  W.  Danforth  Co.,  Buffalo,  N. 
Y„  $300,000;  Thompson-Starrett  Co.,  New  York,  N.  Y.,  $280  000- 
William  Gordon  Corporation,  New  York,  N.  Y.,  $237,213-  w' 
G.  Cornell  Co  Washington,  D.  C,  $247,748;  Standard  Engi- 
neering Co  Washington,  D.  C,  $248,850;  L.  K.  Comstock  & 
v^Vv  17  JOT^'n^-arJ-  $294,304;  Walker  &  Chambers,  New 
York,  N.  Y.,  $335,890;  Hanley-Casey  Mechanical  Equipment 
Chicago,.  111.,  $278,000;  Crook-Kries  Co.,  Baltimore,  Md., 
$30b,296;  Chris  Irving  Plumbing  Co.,  Denver,  Colo.,  $598,600- 
imzpatrick  &  Hoepfner,  Columbus,  Ohio,  $288,671;  Isador 
Srevnd,*^ao^lngjE,on\  $289,466;  Lord  Electric  Co.,  New  York, 
S'  T-\/?248'8«.42;  G-  A-  Kees  Domestic  Engineering  Co.,  St 
Paul,  Minn  $318,746;  S.  Faith  &  Co.,  Philadelphia,  Penn.,  $280,- 
771  Elevator  equipment:  A.  B.  See  Electric  Elevator  Co 
^a?crngAS"'  C-\  $53-6°0;  Kaestner  &  Hecht,  Chicago,  111. 
$58,565;  Ohio  Elevator  &  Machine  Co.,  Columbus,  Ohio,  $82  400- 

Co:,SNiwV¥orrkCON.^!S$h5?,!0O0n•  ^  °"  $49'849;  Gurney 
„  ™*P  aS*  01«ce-rpalatka,  Fla.— Bids  will  be  received  until  3 
p.m.,    Aug    27     by   James    A.    Wetmore,    Act.    Superv.  Arch., 
Treasury  Dept    Washington,  D.  C,  for  constructing  the  U.  S 
post  office  at  Palatka. 

Levee — Vicks'burg,  Miss.— All  bids  received  for  1,415  000  vd 
of  levee  work  at  Ashbrook  Neck  levee  have  been  rejected  on 
account  of  being  too  high.    Noted  July  1. 

+Levee  Work— Vicksburg,  Miss.— The  contract  has  been 
awarded  by  the  U.  S.  Engineer  Office  to  N.  C.  WILLIAMSON  & 
CO  Vicksburg,  at  $0.1475  per  yard  for  about  500,000  cu  yd 
of  levee  work.    Noted  June  17. 

+  i,  Pc°st  On?^ — Opelika,  Ala. — Bids  were  received  July  14  bv 
the  Supervising  Architect,  Washington,  D.  C,  for  constructing 
a.  post  office  and  court  at  Opelika  as  follows:  J.  S.  Rogers  Co  , 
Moorestown,  N  J.,  $101,990.  Richardson  Engineering  Ind  Con- 
struction Co.,  Bainbridge,  Ga.,  $93,370.  George  W.  Stiles  Con- 
struction Co.,  Rookery  Bldg.,  Chicago,  111.,  $93,610.  George 
Becking,  Chattanooga,  Tenn.,  $93,218.  Algernon  Blair  Mont- 
gomery $85,971.  Colonial  Construction  and  Supply  Co!,  Char- 
V «!  qnn  Var'  ?87'840-  +Kinf.  Lumber  Co.,  Charlottesville, 
Va.,  $98,900.  Herman  Construction  Co.,  St.  Louis,  Mo.,  $105  000 
Barnes  Bros.,  Logansport,  Ind.,  $100,000.  George  A.  Clayton' 
Atlanta,  Ga.,  $84,364.  George  A.  Shaul,  Seneca  Kan.,  $88,937 
Westchester  Engineering  Co.,  White  Plains,  N.  Y  $88  870 
Burke  s  Construction  Co.,  Hattiesburg,  Miss.,  $94,973  99  W  H 
Fissel &  Co.,  New  York,  N.  Y.,  $84/735.  John  G.  Unkefer  & 
Co  Minerva.  Ohio,  $94,315.  Christ  Kanzler  &  Sons  Evans- 
^Vf- Jnd-W?84^98-^  Thoraas  W.  Cissel,  Wooster,  Ohio  $97  450 
Callahan-Mandle  Co..  Chicago,  111.,  $92,384.13.     M.  Yeage'r  & 

wZfffiflt   ^ote^j'une  10.^   D°bbS   &  Wetm°te' 

and  C  C.  HUTHMASHER,  Grand  Tower,  111.,  ft  $9240  for  r  p- 
rap  stone.     Noted  June  10.  1 

+  Stone — Memphis.  Tenn. — The  contract  has  been  awarded 
to  the  U.  S  STONE  CO.,  Little  Rock,  Ark.,  at  $13,8^0  for 
furnishing  stone.    Noted  Jnne  10. 

nrntni,T,!V"e9fiTOOlSir"?.0ck  Tsla.ml.  in.— Bids  will  be  received 
until  July  26  by  the  Commanding  Officer,  Rock  Island  Arsenal 
for  furnishing  machine  tools  under  Proposals  7,  20,  31  and  33'. 

Machine  Tools — Rock  Island,  111. — Bids  will  be  received 
until  July  30  by  the  Commanding  Officer,  Rock  Island  Arsenal 
under  Proposals  17,  18,  19,  25  and  26  for  machine  tools.  ' 

★Reclamation  Work — St.  Ignatius,  Mont. — Bids  will  be  re- 
ceived until  3  p.m.,  Aug.  IS,  by  the  U.  S.  Reclamation  Service 
St.  Ignatius,  for  constructing  laterals  and  sublaterals  on  the 
Flathead  project.    A.  P.  Davis  is  Ch.  Engr. 

Post  Office — Galveston,  Tex. — Bids  were  received  Julv  14  bv 
Vue  TsTuPervismg ^Architect,  Washington,  D.  C,  for  remodeling 
the  u.  S.  post  office  and  custom  house  as  follows-  M  C  Bow- 
el?; nGa^-eilton-„  ?79fi3-50-  Frank  M.  Weaklev,  Portsmouth,  Va., 
*S349-  Dieter  &  Wenzel  Construction  Co..  Wichita.  Kan.,  $8273. 
O.  E.  Fischer  Building  Co.,  Galveston,  $8985.75. 

,  Radio  Station  Buildings — Isabel,  Tex. — Bids  will  be  re- 
ceived until  11  a.m.,  Aug.  28,  by  H.  R.  Stanford,  Ch.,  Bureau 
of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for 
constructing  buildings  at  the  radio  station. 
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•kPost  Office — Grand  Junction,  Colo. — Bids  will  be  received 
until  3  p.m.,  Aug.  24,  by  James  A.  Wetmore,  Act.  Superv. 
Arch.,  Washington,  D.  C,  for  constructing  the  U.  S.  post  office 
at  Grand  Junction. 

Miscellaneous  Supplies — Panama  —  Bids  will  be  received 
until  10:30  a.m.,  Aug.  2,  by  Maj.  F.  G.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellane- 
ous supplies. 

Miscellaneous  Supplies — Panama — Bids  will  be  received  un- 
til 10:30  a.m.,  Aug.  6,  by  Maj.  F.  G.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies. 

★  Light  Station — Navassa  Island,  West  Indies — Bids  will  be 
received  until  2  p.m..  Sept.  30,  by  the  Bureau  of  Lighthouses, 
Dept.  of  Commerce,  Washington,  D.  C,  for  constructing  the 
Navassa  Island  light  station. 


MISCELLANEOUS 

Enlarging;  Basin — Boston,  Mass. — The  following  bids  were 
received  by  the  Harbor  and  Land  Commissioners  on  July  14,  for 
enlarging  the  anchorage  basin  in  Lynn  Harbor.  J.  S.  Packard 
Dredging  Co.,  1004  Turks  Head  Bldg.,  Providence,  R.  I.,  29.4c. 
per  cu.vd. ;  $10  per  cu.yd.  rock;  Maryland  Dredging  &  Con- 
tracting Co.,  Baltimore,  Md.,  30.9c;  $8;  Bay  State  Dredging 
Co.,  Ltd..  247  Atlantic  Ave.,  Boston,  Mass.,  34c;  $10.  About  11,- 
700  cu.yd.  of  material  will  be  removed.  William  I.  Williams, 
State  House,  Boston,  is  Ch.  Engr. 

Dredging- — Boston,  Mass. — Bids  will  be  received  until  July 
26  by  the  Metropolitan  Park  Commissioner  for  15,000  cu.yd.  of 
dredging  in  Aberjoria  River.  John  R.  Bablin,  14  Beacon  St.,  is 
Ch.  Engr. 

Dretlging — Boston,  Mass. — Bids  will  be  received  until  July 
23  by  the  State  Harbor  and  Land  Commission  for  57,000  cu.yd. 
of  dredging  in  Wellfleet  Harbor.  William  F.  Williams,  State 
House,  Boston,  is  Ch.  Engr. 

Dock — Buffalo,  N.  Y. — Bids  will  soon  be  received  by  the 
New  York  Central  R.R.  for  constructing  a  reinforced-concrete 
dock  on  the  Buffalo  River  adjoining  the  dock  of  the  Eastern 
Grain  &  Elevator  Co.    The  estimated  cost  is  $30,000. 

Dredging — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
(Official) — Bids  were  received  by  R.  A.  C.  Smith,  Comr.,  Docks 
and  Ferries,  for  dredging  in  mill  basin  Jamaica  Bav,  from 
the  Atlantic  Gulf  &  Pacific  Co.,  No.  13  Park  Row,  at  0.05c.  per 
cu.vd.,  and  the  Maryland  Dredging  Co.,  at  0.10c.  Noted 
July  15. 

+Pier — New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Offi- 
cial)— The  contract  for  building  the  pier  at  the  foot  of  East 
30th  St.  has  been  awarded  to  W.  B.  SEAVER,  INC.,  Grand  Cen- 
tral Terminal.     Noted  June  10  and  24. 

Pier — New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) 
— The  following  are  the  bids  received  by  R.  A.  C.  Smith,  Comr., 
Docks  and  Ferries  for  building  a  pier  near  the  foot  of  35th 
St.  (Borough  of  Brooklvn),  Thomas  H.  Kerbaugh,  Inc.,  $363,- 
091;  Foundation  Co.,  $349,777;  Phoenix  Construction  Co.,  $347,- 
897;  Stillman,  Delahanty  &  Ferries  Co.,  $333,878;  G.  B.  Spearin, 
90  West  St.,  New  York,  $310,201;  Henry  Steers,  $342,866. 

Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn) — The 
following  are  the  unofficial  totals  of  the  bids  received  by  the 
Public  Service  Commission  for  the  construction  of  Section 
No.  1  of  Route  No.  49,  a  part  of  the  Culver  Rapid  Transit  R.R.: 
Post  &  McCord,  Inc.,  103  Park  Ave.,  New  York,  $877,959; 
Phoenix  Bridge  Co..  $894,000;  A.  L.  Guidone  &  Son,  Inc.,  $903,- 
000;  Cooper  &  Evans  Co.,  $914,732;  Rodgers  &  Hagerty,  Inc., 
$924,933;  Frawley-Kauf  man  Contracting  Co.,  Inc.,  $926,000; 
Connex  Engineering  &  Construction  Co.,  $930,000;  Oscar  Dan- 
iels Co.,  $931,740;  McClintic-Marshall  Co.,  $947,358;  Underpin- 
ning &  Foundation  Co.,  $947,410;  Ft.  Pitt  Bridge  Works,  $959,- 
000;  Snare  &  Triest,  Inc.,  $971,000.    Noted  July  1. 

+Razing  Buildings — New  York,  N.  Y. —  (Borough  of  Brook- 
lyn)—  (Official) — The  contract  for  the  wrecking  of  eight 
buildings  has  been  awarded  to  JACOB  SCHUMER  at  his  offer 
of  $2387  to  the  Public  Service  Commission  for  the  privilege. 
The  contractor  will  receive  all  material  used  in  the  con- 
struction of  these  buildings.    Noted  July  8. 

*Siihway — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
(Official) — The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  track  laving  on  the  New  Eutrcht 
Ave.  elevated  line:  Ward  &  Tully,  Inc.,  $71,355;  Joseph  A.  Mc- 
Elroy,  $75,183;  W.  F.  Jordan,  $78,525;  Post  &  McCord,  $82,639; 
Degnon  Contracting  Co.,  $85,105;  Snare  &  Triest  Co.,  $94,864; 
Connex  Engineering  &  Construction  Co.,  $99,414;  Thomas 
Crimmins  Contracting  Co..  $99,564;  Jobson -Gift ord  Co.,  $100,- 
516;  Charles  Cooper,  $102,587;  Holbrook,  Cabot  &  Rollins  Cor- 
poration and  George  W.  McNulty,  $103,781;  Max  Raymond, 
$111,616;  Joseph  J.  Klein,  $116,436;  James  S.  Frazer,  $118,217. 
Noted  June  24. 

Lumber — New  York,  N.  Y. —  (Borough  of  Manhattan) — ■ 
(Official) — Bids  will  be  received  until  July  27  for  furnishing 
and  delivering  lumber  for  the  Departments  of  Charities, 
Water  Supply,  Gas  and  Electricity,  Fire  and  Bellevue  and 
Allied  Hospitals. 

Cement,  Sand  and  Stone — New  York,  N.  Y. —  (Borough  of 
Manhattan)  —  (Official) — Bids  will  be  received  by  R.  H.  C. 
Smith,  Comr.,  Docks  and  Ferries,  Pier  A,  Battery  PI.,  until 
noon,  July  28,  for  furnishing  and  delivering  cement,  sand  and 
broken  stone. 

Automobile  Runabouts — New  York,  N.  Y. — -(Borough  of 
Manhattan) — (Official) — Bids  will  be  received  by  Robert 
Adamson,  Fire  Comr.,  Municipal  Bldg.,  New  York,  until  10:30 
a.m.,  July  26,  for  furnishing  and  delivering  20  automobile 
runabouts. 

Open-Hearth  Rails — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official-! — Bids  were  received  by  the  Public  Service 
Commission  for  furnishing  and  supplying  open-hearth  rails 
for  use  on  the  construction  of  the  Rapid  Transit  Railroads 
from  the  Bethelem  Steel  Products  Co.,  at  $1,202,126  and  Lacka- 
wana  Steel  Co.,  $1,202,126.     Noted  July  8. 

Drainage — Garfield,  N.  J. — The  Board  of  Chosen  Freehold- 
ers, Hackensack,  N.  J.,  has  granted  an  appropriation  of  $12,000 
to  the  borough  of  Garfield,  for  drainage  and  changing  the 
course  of  the  brook  in  the  borough. 


Cement,  Traprock,  Etc. — Jersey  City,  N.  J. — Bids  will  be 
received  until  2  p.m.,  July  27,  by  the  Hudson  County  Park 
Commission.  Jersey  City,  for  600  bbl.  Alpha  Portland  cement, 
450  cu.yd.  broken  trap  rock,  300  cu.yd.  Cow  Bay  sand  and  25 
cu.yd.  of  coarse  trap  rock  screenings.  Walter  G.  Muirhead  is 
Secy. 

Cable — Jersey  City,  N.  J. — Bids  will  be  received  until  2 
p.m.,  July  27,  by  the  Hudson  Countv  Park  Commission  Jersey 
City,  for  furnishing  18,000  ft.  of  No.  8,  steel-armored,  7500-volt 
park  cable,  delivered  at  Bayonne  Park. 

Pier — Chester,  Penn. — The  Philadelphia  Suburban  Gas  & 
Electric  Co.  plans  to  erect  a  double  deck  pier  at  the  foot  of 
Norris  St. 

Elevated  Railway — Philadelphia,  Penn.  —  (Official)  —  Bids 
will  soon  be  received  by  A.  M.  Taylor,  Dir.,  Dept.  of  City 
Transit,  for  the  construction  of  concrete  column  foundations 
and  piers  for  about  26,000  lin.ft.  of  elevated  railway  in  Front 
St.,  Kensington  Ave.  and  Frankford  Ave. 

Piers — Philadelphia,  Penn. — The  next  improvement  to  be 
undertaken  by  the  Department  of  Wharves,  Docks  and  Ferries, 
and  the  most  important  one  yet  projected  from  the  standpoint 
of  the  modernization  and  expansion  of  the  port,  is  the  Moya- 
mensing  Pier  Group  planned  to  be  located  along  the  Delaware 
River  waterfront  between  McKean  and  Hoyt  StV,  South 
Wharves.  This  will  consist  of  a  group  of  10  or  12  long,  wide 
piers,  ranging  from  250  ft.  in  width  by  900  ft.  in  length,  to 
300  ft.  in  width  by  1200  ft.  in  length,  with  docks  between 
them  of  about  the  same  width  as  the  piers.  The  first  pier  of 
the  group  will  be  at  the  foot  of  McKean  St.  and  will  be  250 
ft.  wide  by  900  ft.  long.  It  will  be  two  stories  high,  provided 
with  electrical  lighting  and  mechanical  freight  handling 
equipment  and  will  afford  berthing  space  for  four  steamers 
at  one  time.  Sunken  car  tracks  will  run  on  the  pier  for  its 
whole  length,  and  ample  car  storage  space  will  be  provided 
outside  of  the  pier  between  its  entrance  and  Delaware  Ave. 
to  guarantee  prompt  shifting  service  of  cars  in  and  out. 
Money  is  available  for  starting  the  construction  of  the  McKean 
St.  pier  and  work  on  the  substructure  will  be  started  this 
summer.  The  completion  of  this  first  pier  will  be  followed 
by  the  gradual  carrying-out  of  the  rest  of  the  general  plan 
for  this  section  of  the  waterfront.  Each  one  of  these  piers, 
with  its  equipment,  is  estimated  to  cost  about  $1,500,000, 
including  property  damages.  The  bids  for  the  dredging  of 
the  site  of  the  first  of  these  piers  follow  that  item.  John 
Meigs  is  Dir.,  Dept.  Wharves,  Docks  and  Ferries.  Noted  June 
10  and  24. 

Dredging — Philadelphia,  Penn. — Only  two  bids  were  re- 
ceivd  for  dredging  and  preparing  the  sites  for  the  Moyamen- 
sing  piers  at  the  foot  of  McKean  St.,  Delaware  River.  The 
specifications  call  for  the  removal  of  400,000  cu.yd.  of  ma- 
terial. The  bidders  were  required  to  submit  two  separate 
prices,  the  first  item  (a)  calling  for  dredging  and  depositing 
the  material  removed  above  high  water  mark  in  the  city 
limits,  the  second  (b)  for  dredging  and  delivering  the  ma- 
terial in  front  of  the  municipal  rehandling  machine  at  Cannon 
Ball  Farm.  The  bidders  were:  American  Dredging  Co.,  (a) 
14% c,  (b)  101,4c;  Bowers,  Southern  &  Co.,  (a)  19c,  (b)  14%c. 
Noted  June  24. 

Pier — Philadelphia,  Penn. — Bids  will  be  received  by  John 
Meigs,  Dir.,  Department  of  Wharves,  Docks  and  Ferries,  until 
noon,  Aug.  9,  for  constructing  a  pier  in  the  Delaware  River, 
between  McKean  St.  and  Snyder  Ave.    Noted  June  24. 

Bulkheads  and  Dredging- — Philadelphia,  Penn. — The  City 
Council  has  granted  the  Dock  Department  permission  to  spend 
$67,000  for  bulkheading  the  Schuylkill  River  and  $50,000  for 
deepening  the  Delaware  River  channel. 

+Channel — Philadelphia,  Penn. — The  contract  for  the  con- 
struction of  a  channel  in  the  Delaware  River,  in  the  upper  end 
of  Philadelphia  Harbor,  has  been  awarded  to  the  MARYLAND 
DREDGING  &  CONTRACTING  CO.,  Baltimore,  Md.,  at  $199,200. 
Noted  July  15. 

River  Improvement — Philadelphia,  Penn. — The  City  Coun- 
cil has  passed  an  ordinance  for  an  allotment  of  $75,000  state 
funds  for  deepening  and  widening  the  ship  channel  between 
lower  end  of  Cramp's  shipyard  and  Port  Richmond  export 
pier,  south  of  Allegheny  Ave. 

★  Plaata — Philadelphia,  Penn. — The  lowest  bid  received  by 
the  Department  of  Public  Works  for  constructing  the  South 
Broad  St.  plaza  was  from  Edwin  H.  Vare,  Philadelphia,  at 
$123,565.    Noted  June  24. 

+Tunnel — Pittsburgh,  Penn. — The  contract  for  the  con- 
struction of  the  Neeld  tunnel  to  the  South  Hills,  has  been 
awarded  to  BOOTH  &  FLINN,  LTD.,  1942,  Forbes  St.,  Pitts- 
burgh, at  $1,347,018.  The  tunnel  will  be  4816,  ft.  long  and  33 
ft.  wide  of  monolithic  concrete.    Noted  May  27. 

+  Hank  Protection — Augusta,  Ga. — The  contract  for  repairs 
to  bank  protection  on  the  Savannah  River  has  been  awarded 
to  the  SIMONS- M  AYR  ANT  CO.,  Charleston,  S.  C,  at  $17,275. 
Noted  July  8. 

+Drainage — Bartow,  Fla. — The  contract  for  constructing 
about  142  miles  of  drainage  ditches  has  been  awarded  by 
the  Peace  Creek  Drainage  District,  to  A.  V.  WILLS  &  SONS, 
Pittsfield,  111.,  at  8.5c.  per  cu.yd.    Noted  June  17. 

Levee — Greenville,  Miss. — Bids  will  be  received  by  W.  L. 
Thompson,  Ch.  Engr.,  Mississippi  Levee  Commissioners,  until 
Aug.  17  for  levee  work  in  Issaquena  County.  The  estimated 
cost  is  $100,000. 

Drainage — Lake  Charles,  La. — The  Board  of  Commissioners 
of  Sulphur  Drainage  District  No.  2  have  awarded  the  contract 
for  excavating  180,000  cu.yd.  to  GRAY  &  ALEXANDER  at 
about  $16,000. 

Wharves — New  Orleans,  La.  —  Bids  will  be  received  by 
Ernest  M.  Loeb,  Pres.  of  Comrs,  New  Orleans  Bldg.,  until 
2  p.m.,  Aug.  11,  for  rebuilding  the  Julia  St.  wharf,  and  for 
extensions  to  Girod  St.  wharf.  Plans  may  be  obtained  of  J. 
Devereux  O'Reilly,  Engr.,  New  Orleans  Bldg.,  New  Orleans, 
leans. 

Speedway — New  Orleans,  La. — According  to  press  reports 
an  automobile  speedway  is  to  be  constructed  in  New  Orleans 
at  a  cost  ot  $500,000.  H.  S.  Moore  and  S.  H.  Lindsay,  Chicago, 
are  representing  the  owners. 
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+Drainage— Sulphur,.  La  —The  Board  of  Commissioners  of 
Sulphur  Drainage  District  No.  2  has  awarded  the  contract  for 
the  excavation  of  180  000  cu.yd.  of  earth  material  in  the  dis- 
trict to  GRAY  &  ALEXANDER,  at  $16,000. 

Motor  Truck— Cincinnati,  Ohio— Bids  will  be  received  by 
Ernst  Von  Bargen,  City  Pur.  Agt.,  City  Hall,  for  furnishing 
one  two-ton  motor  truck  with  special  body. 

Motor  Apparatus— Cleveland,  Ohio— Bids  will  be  received 
by  A.  R.  Callow,  Comr.  Purchases  and  Supplies,  City  Hall, 
until  noon,  July  29,  for  furnishing  steam  tractor  fire  engine, 
auto  police  patrol,  and  one  steel  hull  for  the  Are  boat  "Cleve- 
lander. 

Motor  Apparatus — Columbus,  Ohio — Bids  will  be  received 
a7  *  V  Bargar,  Dir.  of  Pub.  Safety,  City  Hall,  until  noon, 
Aug.  6,  for  furnishing  two  motor  driven  patrol  vehicles  for 
the  police  department. 

+Piers  and  Coalbins — Youngstown,  Ohio — The  Lake  Erie 
&  Eastern  Ry.  has  awarded  the  contract  for  the  construc- 
ts^ "xt"6  Piers  and  eight  coal  bins  at  Pike  St.  to  BYERS  & 
CHAIG,  New  Castle,  at  $15,000. 

,  ''T5^^!4  S£x  Louis,  111.— According  to  press  reports  the 
lowest  bid  submitted  for  the  construction  of  an  earth  levee 
was  from  John  &  Patrick  Keeley,  at  36c.  per  cu.yd.  Noted 
J  U  Tl  G  —  4 . 

Drainage — Grand  View,  Wis.— It  is  reported  that  the  White 
River  Drainage  District  has  been  organized  for  the  purpose 
of  draining  20,000  acres  of  swamp  land.  Adolph  Habelt,  Grand 
View  ,is  interested. 

Drainage— Urbana,  111.— Bids  will  be  received  by  the 
in°UDisytr?ctrNoUni7        a'm''  JUly  29'  f°r  the  construction  work 

+Ditehes— Three  Lakes,  Wis.— The  contract  for  construct- 
about  11  miles  of  open  ditches  has  been  awarded  to 
SCHULTZ  &  BIECY,  Clarion,  Iowa.     Noted  June  3. 

Ditches— Marshall,  Minn. — Bids  will  be  received  by  E  S 

Sn«Pi$d'iF^n,ty«AU£i;"  Un}^  J?h;  26  for  constructing  Ditches 
Nos.  13,  15  and  16.    The  estimated  cost  is  about  $82,000. 

Ditches— Slayton,  Minn.— Bids  will  be  received  until  July  27 
^y  i-7vOBrlSrn'  County  Audr.,  for  constructing  the  follow- 
ing ditches:  No.  9,  length,  28,285  ft.;  cost,  $9015;  No  9A 
length,  43,800  ft.;  cost,  $12,250;  No.  45.  length  16  000  ft  cost 
$4360;  No.   5,  length,   23,835   ft.;   cost,   $8563  '  ' 

Elimination  of  Grade  Crossing— Kansas  Citv,  Mo.— The 
contract  for  the  construction  of  the  subway  under  the  Mis- 
soun  Pacific  Ry.  tracks  on  Van  Horn  boulevard  has  been 
awarded  to  KIT  COLYER  at  $26,000.    Noted  Mar.  4. 

+D/alnaf,e— Pine  Bluff,  Ark.— The  contract  for  construct- 
ing about  13  miles  of  drainage  canals  in  District  No    5  has 

alToutS^   h°otfi1l^lt:MS   BROS-'   M6mPhiS'   Te"'-  " 
Drainage— North  Yakima,  Wash.— It  is  reported  that  bids 

Tn  l  *1  ^ceived  by  Charles  E.  Barrett,  County  Audr*  until 

July  31  for  constructing  a  system  of  open  and  closed  drains 

in  Drainage  Improvement  District  No.  25. 

Motor  Fire  Apparatus— Seattle,  Wash.— Bids  will  soon  be 

IrTJ^Jju^  B°ard  °f  Public  Works  for  furnlshinl  motor 

■P*  }%Vrr?V,emf uts  *•  Telephone  System— Portland,  Ore.— The 
Pacific  Telephone  &  Telegraph  Co.,  Portland,  will  spend  $19  000 
for  improvements  to  its  system.  •pxa.uuu 

„i,?laT*0,eUm<~Glendo/a'  Calif-— The  Oakdale  Cemetery  Co 
nL™f+i  eren?i  a  reinforced-concrete  mausoleum  in  Oakdale 
SWv  TThe   eftnnated.  cost   is   $75,000.     Lyman    Far  we'll! 

btoiy  Bldg.,  Los  Angeles,  is  Arch. 

+Oil  Tanks— Martinez,  Calif.— The  Shell  Refinery   Los  An 
geles,  has  awarded  the  contract  for  the  construction  of  '6  oil 
$250,000         6  LLEWELLYN  IRON  WORKS,  Los  Angeles,  at 


Co 
P 


+Pier— San  Francisco,  Calif.— The  Board  of  State  Harbor 
ommissioners  has  awarded  a  contract  for  the  repairing  of 
?er  No.  11  to  the  HEALY-TIBBITTS  CONSTRUCTION  CO  at 


$14,281.    Noted  July  15. 


+Cahle  and  Alarm  Boxes — Montreal,  Que — The  citv  has 
thY  NORTHERN  ELEC%Rf  Tp"^'"! ,  -Me  and  alarm  bo^to 
Montreal,  at  $?8  00^      CTRIC  C°"  814  N°tre  Dame  St"  West, 

BUILDINGS 

Andover,  Mass. — Plans  are  being  prepared  bv  Charles  R 
?o  cCo°st8$^000n      '  construetion  Sf  aVrochial  school 

Boston,  Mass. — A  nine-story,  92xl05-ft  brick  anartm™t 
S^SS.SrV0^  B^acSonnid|L&isDr^cehr:  ^  ^nt^S 


+Burlington,  Mass. — The  contract  for  the  construction  nf 
TANrVRR^  40x75,ft  town  hall  has  been awarded  to  CUS- 
1ANCE  BROS.,  Lexington,  Mass.  Loring  &  Phinns  53  Stntn 
St.,  Boston,  Mass.,  is  Arch.'    The  estimated  cost  is' $45,000 

Jamaica  Plain,  Mass. —  (Boston  post  office)  Yervant  TTnv 

anjian  will  build  a  $50,000  brick  store  and  office  buMding  H 
S.  Demoorjam,  State  Mutual  Bldg.,  Worcester,  Mass.    is  Arch.' 

a  lfoN(Hi^\r5intt°^««i""iT" Tk6  contract  for  the  construction  of 
Marlboro,  Mass.  1  awarded  to  J.  P.  HURLEY, 

Springfield,  Mass. — The   Cohasset  Hotel   Co    has   been  in 
corporated  with  a  capital  of  $600,000  and  will  build  a  hotel 
Tinker  isAvcii       Dwigrht  and  Worthington   St.     Clifford  A. 

Springfield,  Mass.— rAlbert  Karp  and  F.  E  Bidwell  will 
build  an  $85,000  hotel.    B.  Hammett  Seabury  is  Arch 


Walthari,    Mass  (Official)— Bids    will    be    received  until 

Aug.  15  by  James  F.  Monaghan,  Arch.,  Room  401    79  Milk  St 
Boston    Mass.    for  the  construction  of  a  one-story,  65xl95-ft' 
c^sf  isCh$^0?0h00fOrNfttedC;iuTyeSl  C°^ati°n.  -tfrnltea 

Parti  ldge  St.    Estimated  cost,  $50,000.    The  construction  of  a 
parochial    school    on    Madison    Ave.    and    Ontario    St     is  also 
contemplated.     Estimated  cost,  $175,000      Noted  Apr  15 
nia£llZsa?J\  N>  J.—The  Trustees  of  St.  Bonaventure  College 
Esat?mtat^d^sr$ia00b0U0I0dlng'    W°rk  Wi"  be  Started  in  the  fa!l" 

WestU,n}h'  ^•~T,he    Cleveland-Buffalo    Transit    Co.,  1290 

west  11th  St..  Cleveland,  Ohio,  plans  to  construct  a  freight 

Buffa?oSRivfrr  Mr^inaI  buildin/  at  Michigan  Ave  and  the 
-Dunaio  Kiver.     M.  Newman  is  Pres. 

a  ^hlfnl'm,  wY;7Th«  Board  of  Education  plans  to  construct 
lt.SChT°h°e  S^t^o^l^UTO  ^  L°UiS  AVe-  MOS6lle 
CO  m™?"'    N*   YST"T?e   JERSEY   CITY  CONSTRUCTION 

the'onnSt  ^f/  St"  J*ersey  Cit^  N"  J-'  has  been  awarded 
on  Main  s5  for  the  construction  of  a  high  and  grade  school 
N  JJ  jSly  8    Estlmated  cost.  $40,000.    Noted  under  Harrison, 

Meade*?  A?ch'  9wL^80f0£Bh-  of  Manhattan)— Herman  Lee 
strncfiorrnf  ='  ?oWtest  33rd  st->  18  Preparing  plans  for  the  con- 
struction of  a  12-story  store  and  loft  building  at  7  East  39th 

t  'danCVhr°USt1?  to.  \°  East  38th  St..  adjoining  the  Craftsman 

wflfiam  si  ^nf^VS81^8**2,5?-000-  Lesli*  R-  Palmer  68 
vvniiam  bt.,  is  interested.    Noted  June  17 

coin  LevTn,r,10?'p^( ?°r0Ufh  °f  Manhattan )— Abraham  Lin- 

"  7„ V1"',  103  Park  Ave.,  has  purchased  a  site  on  86th  St 
struct  a  C2  2E?"Vnd  Amsterdam  Ave.,  upon  which  to  con- 
cost  is  $700  000  7  flreproof  aPartment  house.    The  estimated 

56  West^Tth'  «;  YhTiBor01i&h  ^f  Manhattan)— George  Backer, 
W  trf  wAt    ,/,'J  aS  Purchased  a  site  at  Madison  Ave.  from 
building  1  1  t0  construct  a  16-story  mercantile 

T?oi^v  AYo^k' ,  E-  -JC* — (Borough  of  Manhattan)— Neville  & 
Bagge,  Arch.,  105  West  40th  St.,  is  preparing  plans  for  the 
construction  of  a  12-story,  lOOxllO-ft.  apartment  house  on 
West  End  Ave.  and  99th  St.  for  the  McMorrow  Engineering 
f40^0trUNtordS°une27l10WeSt  125t"  St"    T"6  -"mateTc^rfi 

Municipal  Bldg.,   New  York,   for  the  construction  of  a  one 
story   concrete   and   brick   disciplinary   building   on   the  east 
side  of  Shore  Drive  near  Main  St    on  Rikers  Island     F1   b  p 
A.  Ware,  1170  Broadway,  is  Arch.  The  estimated  cost  is  ^64  00? 

New  York,  IV.  Y.—  (Borough  of  Manhattan)— Plans  have 
been  prepared  by  Arthur  Loomis  Harmon,  Arch  3  West  4th 
St.,  for  the  construction  of  a  16-story  loft  building-  at  Madison 
Ave.  and  38th  St.,  on  the  site  of  the  Havemeyei -  mansion  for 
f5U5!,ToVHNCo^d1Yune57l60.Pifth   ^     The   estimated8  cTst  ^ 

New  York,  N.  Y.— (Borough  of  Manhattan)— (Official)  — 
Bids  were  received-  for  the  construction  of  additions  and 
alterations   to    Public   School   No.    3    on    Grove    St  between 

MltMM  Sn-£S  foll°ws:t  J-  Kresse  Co.  52  Vander" 
bilt  Ave.,  $43,400;  H.  C.  Stowe  Construction  Co.,  Academy  and 
Vermyha  Ave.,  $49,746;  T.  A.  Clarke  Co.,  122  Livingston  St 

fr^^q^^7001-^11^  H-  Egan>  Lexington  Ave  Ind  125th 
St  $59,959;  Frymier  &  Hanna  Co.,  25  West  45th  St.,  $54  468- 
W  T?  v'm,rtf*"  Construction  Co  69  West  46th  St.,  $51  541  = 
t    ¥;  otCo"  Grand  Central  Terminal,  $58,862;  Lawrence 

J.  Rice,  42nd  St.  and  Lexington  Ave.,  $52,993;  Frank  J  Fel- 
|enhauer    Co.,    Inc.,    4    Court    Sq.,    Brooklyn,    $51,873.  Noted 

p;i^n00nd<a(S'?*  ^  Jr'^;Bids  recently  received  by  Lewis  F. 
Pilchei,  State  Arch.,  Capitol,  Albany,  for  the  constructon  of 
a  school  and  teacher's  cottage  at  the  Onondago  Indian  Re- 
servation have  been  rejected.  New  bids  will  soon  be  received, 
on  P°r*  fluster,  N.  Y.— Bids  will  be  received  until  8  p.m.,  July 
30,  by  Clarence  D.  Camp,  Clk„  Bd.  of  Education,  for  the  con- 
struction of  a  three-story  high  school  on  Irving  Ave  The 
estimated  cost  is  $120,000.  Hewitt  &  Bottomlev,  597  Fifth 
Ave.,  New  York,  is  Arch.    Noted  May  13  and  July  1. 

Rochester,  N.  Y.— Maurer  &  Mills,  Arch.,  1338  Schofield 
?udg\\ls  Preparing  plans  for  the  construction  of  a  church  for 
$5  5  0  0  06Wey    Avenue    Presbyterian    Church.     Estimated  cost, 

0ttR??hESteT?'  N>  Y£7;BidJ!  are  being  received  by  W.  J.  Brack- 
t  \  Al^h-'  Power  Blk.,  for  the  construction  of  a  three-story 
Labor  Temple  at  North  Fitzhugh  and  Church  St.  for  the  Labor 

«or ftfcn6     ^TSSt0S1IaTtlon•    Arcade    Bldg.     The    estimated    cost  is 
$90,000.     Noted  June  17. 

m  l£'aJsut5e'  NAY^A,bl;aham  Rubenstein  has  purchased  a  site 
on  West  Fayette  St.  between  South  Clinton  and  South  Frank- 
lin St.  upon  which  to  construct  a  store  and  apartment  build- 
ing,  to  cost  about  $50,000. 

N  j.  at  $290  778  has  been  awarded  the  contract  for  the  con- 
July  15°"  °  Vocational  High  School.    Noted  June  24  and 

Valley  Stream,  N.  Y.— Plans  are  being  prepared  bv  Ludlow 
&  Peabody  Arch.,  101  Park  Ave,  New  York,  for  "the  con- 
st! uction  of  a  two-story  home  for  wayward  girls  at  the 
Wayside  Home,  356  Bridge  St.,  Brooklyn.  Mrs  Homer  A 
ijattm  is  Pres. 

w  XXllH^r  PJaiMS'*  N-  Y-— Bids  will  be  received  about  Aug.  1 
by  the  Westchester  County  Building  Commission  for  the  con- 
struction of  a  county  penitentiary  and  workhouse  at  East 
ini^o  7  a  estimated  cost  is  $500,000.  Alfred  Hopkins,  Arch., 
101  Park  Ave.,  New  York,  prepared  the  plans.    Noted  May  20. 

Burlington,  N.  J.— C.  W.  Oakley  &  Son,  Arch.,  280  North 
Broad  St.,  is  preparing  plans  for  the  construction  of  a  build- 
ing for  the  New  Jersey  Grand  Lodge  F.  and  A.  M.  The  esti- 
mated cost  is  $40,000.    T.  B.  Townley,  Elizabeth,  is  Secy. 
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Camden,  N.  J. — Plans  are  being  prepared  by  Moffett  & 
Stewart,  Arch.,  for  the  construction  of  a  five-story  office 
building  on  Market  St.  for  the  John  H.  Heaton  Piano  Co.  The 
estimated  cost  is  $70,000. 

Camden,  N.  J. — Plans  are  being  prepared  by  Custer  & 
Seltzer,  Arch.,  for  the  construction  of  a  hotel.  The  estimated 
cost  is  $65,000. 

Jersey  City,  N.  J. — On  July  12  the  city  sold  $439,000  in  bonds 
to  be  used  for  the  construction  of  schools  in  Jersey  City. 

Newark,  IV.  J. — Plans  have  been  prepared  by  Kallich  & 
Lubroth,  Arch.,  215  Montague  St.,  Brooklyn,  N.  Y.,  for  the 
construction  of  a  four-story  apartment  house  on  Mt.  Pleasant 
Ave.  near  Oriental  St.  for  Joseph  Moshkowitz,  5305  Fifth  Ave., 
Brooklyn,  N.  Y.    Estimated  cost,  $100,000. 

Paterson,  N.  J. — Plans  have  been  approved  by  the  congre- 
gation of  the  Church  of  the  Covenant  for  the  construction  of 
an  edifice  at  Broadway  and  East  27th  St.  The  estimated  cost 
is  $100,000.  Lee  &  Hewitt,  1123  Broadway,  New  York,  N.  Y. 
is  Arch.    Noted  May  27. 

Weehavvken,  N.  J. — Hyman  Rosenthal,  Arch.,  800  Broad  St., 
Newark,  has  prepared  plans  for  the  construction  of  a  five- 
story  117xl25-ft.  apartment  house  at  Liberty  St.  and  Hudson 
County  Blvd.  for  S.  M.  Adelman,  229  Bergenline  Ave.,  Union. 
The  estimated  cost  is  $100,000. 

Ben  Avon,  Penn. —  (Allegheny  post  office) — The  Odd  Fellows 
plan  to  construct  an  orphanage  at  Ben  Avon  to  cost  about 
$50,000. 

Dormont,  Penn. — Plans  have  been  prepared  by  J.  A.  Long 
&  Son,  Benedum-Trees  Bldg.,  Pittsburgh,  for  the  construc- 
tion of  a  three-storv,  65xl00-ft.  store  and  lodge  building  for 
the  South  Hills  Association.  Estimated  cost,  $55,000.  Frank 
Ryman  is  Pres.    Noted  June  10. 

Lansford,  Penn. —  (Official) — The  time  for  receiving  bids 
has  been  extended  from  Aug.  2  to  Aug.  9  for  the  construction 
of  a  fireproof  high  school.  John  T.  Simpson,  1224  Essex  Bldg., 
Newark  N  J.  and  Tooker  &  Marsh,  101  Park  Ave.,  New  York, 
N  Y.,  are  Assoc.  Archs.  and  Engrs.  The  estimated  cost  is 
$150,000. 

Muncy,  Penn. — Bids  were  received  June  30  by  Frank  Smith, 
Secy  of  Comn.,  Harrisburg,  for  the  construction  of  four 
cottages  and  an  administration  building  for  the  industrial 
home  at  Muncy,  as  follows:  Loose  &  Dothead,  Philadelphia, 
$224  250'  George  A.  Fuller  Co.,  Philadelphia,  $199,150;  Shamokin 
Lumber  &  Mfg.  Co.,  $205,000;  Henry  E.  Baton,  Philadelphia, 
$203  597-  George  Borst,  Philadelphia,  $221,882  ;F.  Rowe  Searing, 
Philadelphia,  $204,890;  F.  H.  Keyser  &  Co.,  Pottstown,  $209,700; 
Ketcham  &  McQuade,  Philadelphia,  $211,420;  Metzger  &  Fisher, 
Philadelphia,  $178,500;  Conners  Bros.  Co.,  Lowell,  Mass.,  $194,- 
450-  Samuel  L.  Larivee,  Williamsport,  $207,000;  Edward  Fay  & 
Son,  Philadelphia,  $183,930;  James  V.  Bennett  &  Co.,  Williams- 
port,  $218,716;  Beard  Construction  Co.,  Reading,  $222,236. 
Noted  June  24. 

Oxford,  Penn. — Plans  have  been  prepared  by  Roscoe  C.  Tin- 
dan,  Arch.,  Equitable  Bldg.,  Wilmington,  Del.,  for  the  con- 
struction of  a  two-story  theater  for  Joseph  G.  Crowl.  The 
estimated  cost  is  $40,000. 

Philadelphia,  Penn. — The  Pennsylvania  R.R.  has  had  plans 
prepared    for   the   construction    of   an    immigrant  station 
Washington   Ave.   and   the   Delaware  River.  Thi 
cost  is  $70,000.    Alex.  C.  Shand  is  Ch.  Engr. 

Philadelphia,  Penn. — The  lowest  bid  received  for  the  con- 
struction of  a  school  at  Sixth  St.  and  Hunting  Park  Ave. 
was  submitted  by  Wilbert  Beaumont,   at  $52,735. 

■{■Philadelphia,  Penn. — The  contract  for  the  construction 
of  additions  and  alterations  to  the  office  and  store  building  at 
Juniper  and  Chestnut  St.  for  the  Weighman  Estate  has  been 
awarded  to  JAMES  S.  TALLEY,  1931  Market  St.,  Philadelphia. 
Estimated  cost  is  $60,000. 

Philadelphia,  Penn. — Bids  will  soon  be  received  for  the 
construction  of  a  six-story,  65xl88-ft.  loft  building  at  315-19 
Arch  St.  Sauer  &  Hahn,  1112  Chestnut  St.,  is  Arch.  Noted 
June  10. 

Philadelphia,  Penn. — Harris  &  Rush,  Arch.,  1001  Chestnut 
St.,  is  preparing  plans  for  the  construction  of  a  four-story 
fireproof  building  at  1607-15  Christian  St.  for  the  Y.  M.  C.  A. 

Philadelphia,  Penn. — Plans  are  being  prepared  by  Frederick 
Webber,  Arch.,  Morris  Bldg.,  for  the  construction  of  a  12-story 
apartment  house  at  235-45   South   15th  and  Locust  St 
estimated  cost  is  $800,000.    Noted  Mar.  11. 

♦Philadelphia,  Penn. —  (Official)— WILLIAM  R. 
ERTY,  1608  Sansom  St.,  Philadelphia,  at  $68  229 
awarded  the  contract  for  the  construction  of  a 
Second,  Pike  and  Sanger  St.    Noted  July  1. 

Philadelphia,  Penn. — The  Franklin  National  Bank,  Broad 
and  Chestnut  St.,  plans  to  construct  a  three-story  bank  and  a. 
20-story  office  building  at  1416-18  Chestnut  St.  Estimated 
cost,  $1,000,000.  McKim,  Mead  &  White,  101  Park  Ave.,  New 
York,  N.  Y.,  is  Arch. 

♦Philadelphia,  Penn. —  (Official) — CRAMP  &  CO.,  Denckla 
Bldg.,  Philadelphia,  at  $278,056  has  been  awarded  the  contract 
for  the  construction  of  a  three-story  school  at  65th  St.  and 
Lime  Kiln  Pike,  East  Germantown.    Noted  July  1,  18  and  15. 

♦Pittsburgh,  Penn. — GOLDEN  &  CRICK  has  been  awarded 
the  contract  for  the  construction  of  a  brick  dormitory  and 
dining-room  on  Troy  Hill  Rd.,  North  Side,  for  St.  Joseph's 
Orpham  Asylum.    The  estimated  cost  is  $45,000. 

Pittsburgh,  Penn. — Arrangements  are  under  way  to  con- 
struct a  la-boratorv  at  Sandusky  St.  and  Parkway,  North  Side, 
to  be  operated  in  connection  with  the  Allegheny  General 
Hospital.    The  estimated  cost  is  $400,000. 

Pittsburgh,  Penn. — Plans  are  being  prepared  by  John  T. 
Comes,  Arch.,  Renshaw  Bldg.,  for  the  construction  of  a  church 
at  Fifth  Ave.  and  Robinson  St.  for  St.  Agnes  congregation. 
The  estimated  cost  is  $S0,000.    Noted  June  24. 

Pittsburgh,  Penn. — Plans  have  been  prepared  by  John  T. 
Comes  and  John  E.  Kauser,  Archs.,  Renshaw  Bldg.,  for  the 
construction  of  a  church  on  Mission  St.  for  St.  Joseph  s  con- 
gregation.   The  estimated  cost  is  $40,000. 

Baltimore,  Md. — Joseph  Evans  Sperry,  Arch.,  409  Calvert 
Bids'  is  preparing  plans  for  the  construction  of  a  three-story 
engineering  building,  for  the  Johns  Hopkins  University,  at 
Homewood.     Estimated  cost,  $150,000. 
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Baltimore,  Md. — Plans  are  being  prepared  by  Archer  & 
Allen,  Arch.,  for  the  construction  of  a  mechanical  laboratory 
addition  to  Johns  Hopkins  Medical  School,  on  Monument  St. 
Estimated  cost,  $50,000. 

Washington,  D.  C. — The  American  Federation  of  Labor  will 
construct  a  building  to  cost  about  $150,000. 

Washington,  D.  C. — A.  M.  Schneider  Co.,  Arch.,  have  pre- 
pared plans  for  the  construction  of  a  six-story,  150x200-ft. 
apartment  house  at  Adams  Mill  and  Quarry  Rd.,  N.  W.,  for 
Harry  Wardman.    The  estimated  cost  is  $500,000. 

Washington,  D.  C. — Plans  have  been  prepared  by  Hunter 
&  Bell,  Arch.,  1421  H  St.,  N.  W.,  for  the  construction  of  a 
seven-story  apartment  house  at  2129  Connecticut  Ave.,  N.  W., 
for  Bates  Warren.  The  estimated  cost  is  $400,000.  Noted 
Jan.  14. 

+l'etersburg,  Va. — The  contract  for  the  construction  of  a 
hotel  on  West  Tabb  St.  for  the  Petersburg  Investment  Cor- 
poration has  been  awarded  to  the  FULTON  BRICK  WORKS, 
Richmond,  at  $21,000.    Noted  Apr.  15. 

Staunton,  Va. — The  First  Presbyterian  Church  plans  to 
construct  a  school  to  cost  about  $50,000. 

Madison,  W.  Va. — Bids  will  be  received  until  Aug.  10  by 
Elmer  Nelson,  Clk.  of  Boone  County  Court,  for  the  construc- 
tion of  a  courthouse.    H.  Rus  Warne,  Charleston,  is  Arch. 

Moundsville,  W.  Va. — The  congregation  of  St.  Francis 
Xavier  will  construct  a  church.  The  estimated  cost  is  $75,- 
000. 

Parkersburg,  W.  Va. — The  Chamber  of  Commerce  has  in- 
troduced a  plan  to  finance  the  construction  of  a  market  house, 
convention  hall  and  armory.    Estimated  cost,  $60,000. 

Parkersburg,  W.  Va. — Bids  will  be  received  about  Aug.  11 
for  the  construction  of  a  high  school.  Frank  L.  Packard,  1212 
Hayden  Bldg.,  Columbus,  Ohio,  is  Arch.    Noted  Apr.  15. 

Triadelphia,  W.  Va. — Bonds  to  the  amount  of  $125,000  have 
been  sold  bv  the  Board  of  Education.  The  proceeds  will  be 
used  for  the  construction  of  a  school.  S.  S.  Jacobs  is  Dist. 
Supt. 

Wheeling,  W.  Va. — The  Commissioners  of  Ohio  County  will 
construct  an  infirmary.     The  estimated  cost  is  $100,000. 

Durham,  N.  C. — The  Board  of  County  Commissioners  plans 
to  construct  a  courthouse  on  the  site  of  the  Arcade  Theater 
and  the  Rigsbee  property.  The  estimated  cost  is  $150,000. 
George  W.  Woodward  is  City  Clk. 

Wilmington,  N.  C. — J.  H.  Hinton  plans  to  construct  a  14- 
story  hotel  on  the  Orton  property. 

Augusta,  Ga. — -According  to  press  reports  a  building  will 
be  constructed  to  be  known  as  the  Georgia  State  Hospital 
for  Cripples.  The  estimated  cost  is  $100,000.  Minnie  B.  Allyn 
is  interested. 

Maeon,  Ga. — Bids  will  be  received  about  Sept.  1  for  the 
construction  of  a  union  station  for  the  Southern  Ry.  and  the 
Central  of  Georgia  Ry.  The  estimated  cost  is  $800,000.  Noted 
Apr.  1. 

Palm  Beach,  Fla. — The  East  Coast  Club  Co.  plans  to  con- 
struct a  clubhouse  and  other  improvements,  to  cost  about 
$300,000. 

Seabreeze,  Fla. —  (Official) — Bids  will  be  received  about 
Sept.  15  by  the  Board  of  Public  Instruction  of  the  County  of 
Volusia  for  the  construction  of  a  two-story  school.  The  esti- 
mated •  cost  is  $45,000.  Mark  &  Sheftall,  210  Clark  Bldg., 
Jacksonville,  is  Arch.    Noted  July  8. 

Meridan,  Miss. — The  East  End  Methodist  Congregation 
plans  to  construct  a  church  to  cost  about  $50,000.  William  B. 
Hogg  is  Pastor. 

+Vieksburg,  Miss. — H.  H.  HAVIS,  Vicksburg,  has  been 
awarded  the  contract  for  the  construction  of  a  telephone  ex- 
change building  at  Crawford  St.  and  Monroe  Blvd.  for  the 
Cumberland  Telephone  Co.    Estimated  cost,  $40,000. 

Alexandria,  La. — The  State  Board  of  Health  is  planning  to 
construct  a  tuberculosis  hospital  10  miles  south  of  Alexandria. 

Lebanon,  Tenn. — The  members  of  the  F.  and  A.  M.  contem- 
plate the  construction  of  an  office  and  lodge  building.  The 
estimated  cost  is  $75,000. 

Memphis,  Tenn. — Bids  have  been  received  by  C.  C.  Ogilvie, 
Supt  of  the  Goodwyn  Institute,  and  are  being  considered  by 
the  Commissioners,  for  the  construction  of  a  seven-story 
addition  and  improvements  to  the  present  auditorium.  Esti- 
mated cost,  $125,000.    Noted  June  24. 

+Morristown,  Tenn.— WILLIAM  H.  BOSTWICK,  Johnson 
City,  has  been  awarded  the  contract  for  the  construction  of 
a  hotel  on  Main  St.  The  estimated  cost  is  $40,000.  J.  C. 
Mitchell  and  L.  V.  Rader  are  interested. 

Lexington,  Ky. — The  Building  Committee  of  the  Broadway 
Christian  Church  plans  to  construct  an  edifice.  The  estimated 
cost  is  $75,000. 

Akron,  Ohio — Bids  will  be  received  until  Aug.  1  by  B.  L. 
Bargar  Secy.,  State  Armory  Bd.,  New  Hayden  Bldg.,  Columbus, 
for  the  construction  of  an  armory  and  auditorium  on  South 
High  St  The  estimated  cost  is  $165,000.  Harpster  &  Bliss, 
Nantucket  Bldg.,  is  Arch.     Noted  June  10  and  July  8. 

Canton,  Ohio— Frank  A.  Luther  plans  to  construct  a  two 


on    Second    St.,    N.  E. 


The 


story   store   and    office  buildin 
estimated  cost  is  $40,000. 

Cineinnati,  Ohio— Bids  will  soon  be  received  by  the  Board 
of  Education  for  the  construction  of  the  East  Hills  Hign 
School.  The  estimated  cost  is  $1,000,000.  Garber  &  Wood- 
ward is  Arch.    Noted  Mar.  4. 

Cincinnati,  Ohio— The  Board  of  Education  will  construct 
two  school  buildings  in  the  West  End  of  Cincinnati.  Charles 
Handman  is  Business  Mgr. 

Cincinnati,  Ohio— Harry  Hake,  Arch.,  Bell  Telephone  Bldg. 
is  preparing  plans  for  the  construction  of  an  office  buildine 
at  Court  and  Main  St.  for  the  Title  Guarantee  &  Trust  Co. 

Cleveland.  Ohio— M.  Schallhiem,  8021  Cedar  Aye.,  plans  the 
construction  of  a  commercial  building  at  Oakview  Ave.  ana 
Eddry  Rd.     Estimated  cost,  $50,000. 


July  22,  1915 


ENGINEERING  NEWS 


69 


Cleveland,  Ohio — Plans  have  been  prepared  by  Koehl  & 
Renssalaer,  Arch.,  906  Park  Bldg.,  for  the  construction  of  an 
addition  to  the  Parish  of  St.  Rose,  at  Detroit  Ave.  and  West 
116th  St.     Estimated  cost,  $40,000. 

Cleveland,  Ohio — William  S.  Lougree,  Arch.,  Marshall  Bldg 
has  prepared  tentative  plans  for  the  construction  of  a  16-story 
fireproof  office  building-  on  the  site  of  the  Republic  Bldg  647 
Euclid  Ave.   for  Arthur  M.   Brown   and  Philip  Brown  New- 
castle, Penn.    The  estimated  cost  is  $2,000,000.  . 

Cleveland  Heights,  Ohio — ( Warrensville  post  office) — Bids 
will  be  received  until  noon,  Aug-.  6,  by  Ezra  K  Bryan  Clk 
?d-  Sf,  Education,  Cleveland  Heights  Village  School  '  Dist',' 
Lee  Rd.,  Cleveland  Heights,  for  the  construction  of  a  grade 
school  at  Fairfax,  Scarborough  and  Lee  Rd.  Franz  C  Warner 
767  Hippodrome  Bldg.,  Cleveland,  is  Arch.    Noted  Juiy  1. 

Columbus,  Ohio — An  election  will  be  held  Aug  10  to  vote 
on  the  question  of  issuing  $150,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  workhouse,  shops 
powerhouse,  barns,  storehouses  and  other  necessary  buildings' 
George  J.  Karb  is  Mayor. 

Columbus,  Ohio — Plans  are  being  prepared  by  Tressett  & 
Bassett  Arch,  for  the  construction  of  a  recreation  building 
at  Schiller  Park,  Columbus.     Estimated  cost,  $40,000. 

Dayton,  Ohio— The  Directors  of  the  Miami  Conservancy 
District  will  construct  an  office  building  at  Monument  Ave 
and  Jefferson  St.  opposite  Van  Cleave  Park.  The  buildinsr 
will  be  used  as  offices  by  the  engineers,  appraisers,  clerks  and 
l^^nn  nnn  ^  emPl°yed  °n  th?  construction  of  the  proposed 
$18,000,000  dry  reservoir  system.     Edward  A.   Deeds  is  Chn. 

„  Defiance,  Ohio — The  Members  of  Defiance  Lodge  B  P  O  E 
No.  147  contemplate  the  construction  of  a  two-storv  bu'ildine-' 
The  estimated  cost  is  $60,000.  & 

o    i^1^3'  °«io~ Thf  Lorain  County  Banking  Co.  will  construct 
a  10-story  fireproof   bank   and   office   building   on   the   N  T 
Johnson  Blk.    A.  B.  Taylor  is  Pres.  and  A.  J.  Plocher  is  Secy 


Ironton,  Ohio — Bids  will  soon  be  received  for  the  con- 
struction of  a  hotel.  The  estimated  cost  is  $100  000  T  I 
Kennedy  is  Secy,  of  Bldg  Com.  and  W.  H.  St.  Clair,  Charleston; 
W.  Va.,  is  Arch.    Noted  June  10. 

+Nevvburg,  Ohio— (Cleveland  post  office)— The  contract  for 
the  construction  of  a  temple  on  Miles  Park  Ave.  for  the  Ncw- 
w%^M?iyc  TemP!e  Co.  has  been  awarded  to  the  SAMUEL 
W.  EMERSON  CO.,  Chamber  of  Commerce  Bldg.,  Cleveland 
W  J.  Carter  1423  Illuminating  Bldg.,  Cleveland,  is  Arch! 
Estimated  cost,  $70,000.    Noted  May  6  and  June  3. 

Toledo,  Ohio — Contracts  will   be   awarded  about   Sept  15 

tiV6  construction  of  a  six-story,  56x67-ft.  apartment  hotel 
for  the  Scottwood  Realty  Co.    Estimated  cost,  $100,000.  Noted 

JUH6    1 U. 

Wyoming,  Ohio— Plans  have  been  prepared  bv  Garber  & 
EXSt™^  ArSh-  t2803  Union  Central  Bldg.,  Cincinnati,  for  t hi 
mOante\rcCosrisOf$50,0"0°:StOry  SCh°01  addition-     ™e  e.tl- 

,„,nF:^a,,!S>ille,'  ,Ind-"—  Pids  are  being  received  and  contracts 
will  be  awarded  about  Aug.  1  by  the  Directors  of  the  Vander- 
burg    County    Coliseum    for    the    construction    of    a  $250,000 

25  and  Apr   8  ^  iS  Se°y-  B(L  °f  Dirs-    Not'd  ^ar 

,     ♦Franklin,    Ind. — The    contract    for    the    construction  of 
buildings  at  the  State  Masonic  Home  for  the  Grand  Masonic 
i_.oage   ot   Indiana   has   been   awarded   to   the   STATU  com 
6TandC2TION  °°-  °F  INDIANAPOLIS?  at  $140,779     N^Fed  May 

Indianapolis,  Ind.— Contracts  will  soon  be  awarded  for  the 
construction  of  a  six-story  brick  and  steel  business  building 
at  South  Meriden  St.  for  John  B.  Bright  &  Son  221  East 
Maryland  St.  The  estimated  cost  is  $10070  0  0. 
t„  +L.afayeft«/  In« — The  contract  for  the  construction  of  a 
two-story  veterinary  building  for  Purdue  University  has 
^o^SraStV'  JUNGSCLAU*  CO.,  Infant* 


SEWER   SYSTEM — DOWJIINGTOWJf,  PENN. 


+Bids  were  received  June  7  by  the  Borough  Council  for 
the  construction  of  a  sewer  system  from:  (A)  Engineer's 
Estimate,  (B)  Polock  &  Lewis,  Downingtown,  (C)  Edwin  U 
Vare,  Philadelphia,  (D)  John  A.  Clark,  Wilmington  Del  Ve> 
Martin,  Miller  &  Pizzimenti,  Caldwell,  N.  J  (F)  '  Frank  X 
Hmden,  Lancaster,   (G)  W.  H.  Johnson,  Philadelphia    (H)  f' 


?£0S?'  Yonkers  N.  Y.,  (I)  Jones  &  Haggart,  Pittsburgh  (J) 
Dabbs  &  Meyers  Laurel,  Md.,  (K)  Thomas  E.  Dwyer  Phila- 
delphia, (L)  M  &  T.  E.  Farrell,  West  Chester,  (M)  Cantrell 
Construction  Co.  Philadelphia,  (N)  GEORGE  C.  SOUDER 
Lancaster  (awarded  contract).  The  item  bids 
follows: 


were  as 


A 
$100 


18-in.  terra  cotta  pipe  4  ft.  deep.  .  .  . 
618  lin.ft.  18-in.  terra  cotta  pipe,  4  to 

6  ft.  deep  

700  lin.ft.  18-in.  terra  cotta  pipe,  6  to 

8  ft.  deep  

1500  lin.ft.  18-in.  terra  cotta  pipe,  8 

to  10  ft.  deep  

1500  lin.ft.  15-in.  terra  cotta  pipe,  4 

to  6  ft.  deep  

490  lin.ft.  15-in.  terra  cotta  pipe,  6  to 

8  ft.  deep  

15  in.  terra  cctta  pipe,  8  to  10  ft. 

deep  per  lin.ft  

15-in.  terra  cotta  pipe,  10  to  12  ft. 

deep  per  lin.ft  

12-in.  terra  cotta  pipe,  0  to  4  ft.  deep 

per  lin.ft  

1070  lin.ft.  12-in.  terra  cotta  pipe,  4 

to  6  ft.  deep  

12  in.  terra  cotta  pipe,  6  to  8  ft.  deep, 

per  lin.ft  

460  lin.ft.  12-in.  terra  cotta  pipe  8 

to  10  ft.  deep  

12-in.  terra  cotta  pipe,  10  to  12  ft. 

deep  per  lin.ft  

12-in.  terra  cotta  pipe,  12  to  15  ft. 

deep  per  lin.ft  

3290  lin.ft.  10-in.  terra  cotta  pipe,  4 

to  6  ft.  deep  

110  lin.ft.  10-in.  terra  cotta  pipe,  6  to 

8  ft.  deep  

10-in.  terra  cotta  pipe,  8  to  10  ft. 

deep  per  lin.ft  

10-in.  terra  cotta  pipe,  10  to  12  ft. 

deep  per  lin.ft  

10-in.  terra  cotta  pipe,  12  to  15  ft. 

deep  per  lin.ft  

19,632  lin.ft.  8-in.  terra  cotta  pipe,  4 

to  6  ft.  deep  

12,657  lin.ft.  8-in.  terra  cotta  pipe,  6 

to  8  ft.  deep  

1973  lin.ft.  8-in.  terra  cotta  pipe,  8  to 

10  ft.  deep  

300  lin.ft.  8-in.  terra  cotta  pipe,  10  to 

12  ft.  deep  

8-in.  terra  cotta  pipe,  12  to  14  ft.  deep 

2  18-in.  Y-branches  

2  15-in.  Y  branches  

4  12-in.  Y  branches  

20  10-in.  Y  branches  

1025  8-in.  Y  branches  

11  Lampholes  

144  plain  manholes   40  .  00 

1  flush  manhole   55^00 

Drop  manhole   50^00 

5  catch  buckets   4.  50 

7  flush  tanks   65^00 

5  house  connections   0.35 

196  lin.ft.  8-in.  c.i.  pipe,  4  to  6  ft. 

deep  

108  lin.ft.  8-in.  c.i.  pipe,  6  to  8  ft. 

deep  

416  lin.ft.  12-in.  c.i.  pipe,  4  to  6  ft. 

deep  

15-in.  per  lin.ft  

192  lin.ft.  18-in.  c.i.  pipe,  4  to  6  ft. 

deep  


1.40 
1.50 
1  60 
1.00 
1.25 


0.60 
0.80 
1.00 


0.60 
0.70 


0.40 
0.50 
0.80 
1.50 


12.00 


1.50 
1.80 
2.00 


3  00 


B 

$0.96 

1.08 

1.24 

1.56 

0.72 

0.87 

1.20 

1.65 

0.47 

0.57 

0.71 

0.95 

1.44 

2.30 

0.51 

0.65 

0.93 

1.38 

2.30 

0  41 

0.52 

0.78 

0.93 
1.20 
2.50 
1.65 
1.10 
0.65 
0.60 

13.10  . 

40  00 

75.00 

75.00 
6.00 

75.00 
0.45 

1.71 

1.84 

2.27 
1.81 

2.89 


C 
$0.91 

1.00 

1  11 

1.26 
0.81 
0.92 
1.07 
1.15 
0  51 

a.  60 

0  67 

0.80 
0.83 

1  11 

0.53 

0.60 

0.72 

0.82 

1.04 

0.46 

0  60 

0.65 

0.75 
0  95 
3.14 
2.31 
1.55 
1.44 
1.17 
16.85 
51.00 
80.00 
51.00 
6.00 
100  00 
0.40 

1.71 

1.85 

2.10 
1.75 

3.00 


D 
$1.00 

1.20 

1.35 

1.55 

0.90 

1.05 

1.25 

1.50 

0.65 

0.70 

0.82 

1.00 

1.25 

1.70 

0.57 

0.70 

0.86 

1.06 

1.50 

0.49 

0  59 

0  70 

0  90 
1.20 
1.55 
1.15 
0.90 
0.75 
0.50 
10.00 
40.00 
60.00 
42.00 
4.50 
85.00 
0.50 

1.54 

1.64 

3.05 
3.00 

4.95 


E 
$0.85 

0.93 

1.00 

1.23 

0.62 

0.72 

0.95 

1.25 

0.45 

0.48 

0.65 

0.78 

1  00 

1.50 

0.45 

0.60 

0.80 

1.10 

1  40 

0.41 

0.49 

0.65 

0  91 
1.30 
1.50 
1.00 
0.75 
0.50 
0.40 
10.00 
35.00 
55.00 
45.00 
3.00 
75.00 
0.45 

2.71 

2.79 

3.23 
3.00 

4.93 


F 
$0.78 

0  80 

0.85 

0.91 

0.72 

0.77 

0.82 

0.87 

0.53 

0.55 

0.60 

0.69 

0.78 

0.93 

0.47 

0.57 

0.62 

0.69 

0.84 

0.43 

0.56 

0.76 

0.75 
0.89 
/  2.11 
1.51 
1.05 
0.88 
0.68 
10.00 
30.00 
74.00 
32.00 
4.50 
94.00 
0.32 

1.08 

1.21 

2.18 
3.09 

4.28 


G 
$0  95 

0.97 

1.15 

1.35 

0  78 

0.90 

1.25 

1.50 

0.55 

0.60 

0.80 

0.93 

1.25 

1.65 

0.45 

0.60 

0.85 

1 .00 

1.25 

0.35 

0.46 

0.70 

0  90 

1  20 
1.00 
0.80 
0.65 
0.50 
0.35 

10.00 
43.00 
55.00 
50  00 

4.00 
75.00 

0.45 

2.55 

2.66 

3.35 
3.25 

4.57 


H 
$1.20 

1.20 

1  20 
2.00 
0.80 
1.25 
1.60 

2  00 

0.60 

0.60 

0.90 

1.00 

1.90 

3.25 

"0.55 

0.65 

1  00 

1.50 

3.00 

0.40 

0.50 

0.65 

1 .00 
2.75 
1.00 
1.00 
0.75 
0  60 
0.40 
10.00 
32.00 
75.00 
75.00 
3.00 
95.00 
0.80 

1.30 

1.40 

2.05 
2.00 

3.70 


I 

$1.12 
1.29 
1.43 
1.57 
1  12 
1.26 
1  40 
1.54 
0.91 
0.98 
1.12 
1.26 
1.40 
1.55 
0.94 
1.08 
1.22 
1.36 
1.51 
0.68 
0.82 
0.96 

1  10 

1.23 
2.40 
1.57 
1.17 
1.04 
0.78 
10  00 
40.00 
60.00 
50.00 
5.00 
75.00 
0.75 

1.46 

1.60 

2.44 
1.74 

3.53 


J 

$1.00 
1.10 
1.20 

1.50 

0.80 

1  00 

1.30 

1.50 

0.60 

0  70 

0.90 

1.10 

1 .40 

1.60 

0.60 

0.75 

0.90 

1.20 

1.50 

0  50 

0.65 

0.75 

1.00 
1.25 
1.00 
0.75 
0.50 
0.45 
0  40 
10  00 
35  00 
40.00 
40  00 
15.00 
75.00 
0.40 

1.50 

1.65 

2.20 
2.00 

3.35 


K 
$0.73 

0.85 

1.11 

1.21 

0  97 

0.89 
1.01 
1.25 
0.73 
0.73 
0.99 
1.27 

1  61 
2.51 
0.45 
0.69 
0.99 
1.61 
2.51 

0  37 
0.53 
0.97 

1  01 
1  51 
1.97 
1.31 
1.05 
1.81 
0.51 

10  00 
43  50 
75  00 
60 . 00 

5.00 
75.00 

0.60 

1  37 

1.53 

2.40 
2.25 


$8.45 
0.95 
1.05 
1.24 
0.705 
0.79 
0.915 
1.08 
0.48 
0.57 
0.65 
0.82 
0.92 
1.10 
0.49 
0.57 
0.68 
0.79 

1  00 
0.38 
0.48 
0.60 

0.75 

0  93 

2  00 
1.50 

1  25 
1  00 
0  75 

10  00 
48  00 
73.00 
82  00 
4  00 


M 
$0.86 

1. 10 

1.28 

1  47 

0.85 

1.00 

1  39 

1.72 

0.56 

0.68 

0.78 

1  00 

1.36 

1  95 

0.55 

0.72 

0.89 

1.31 

1.88 

0.46 

0.60 

0.82 

1  18 
1.57 
1  70 

1. 15 
0  75 
0  60 
0  40 
8  00 
41.00 
80 . 00 
50  00 
6  00 


100  00  105.00 
0  60       0  60 


1.28 
1.38 


2.32 
2.25 


Extended  totals   $34,207 


3.35  3.95 


1.01 
1.15 


1.61 
1.42 


2  77 


N 
$0.72 

0.79 

1.88 

0.98 

0  60 

0.69 

0  78 

1.02 

0.43 

0.44 

0.53 

0  63 

0.85 

1.10 

0  40 
0.48 
0.58 
0.81 
1.05 
0.33 
0.41 
0.52 

0.75 

1  00 
1.20 
1. 00 
0.75 
0.60 
0.44 

10.30 
35  50 
50  00 
38.00 

4.80 
88.00 

0.50 

1.47 

1.55 

2.14 
2.40 

3.29 


:,009  $37,472  $37,572  $31,923  $32,080  $33,333  $33,012  $46,707  $36,777  $33,825  $32,972  $36,010  $27,231 
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Muncie,  Ind. — Bids  will  be  received  until  July  30  by  F.  M. 

Williams,  County  Audr.,  for  the  construction  of  a  two-story, 
36xl00-ft.  infirmary  building.  Estimated  cost,  $40,000.  C.  H. 
Houck  is  Arch.    Noted  June  24  and  July  1. 

Muncie,  Ind. — The  Ball  Bros.  Glass  Mfg.  Co.  plans  to  con- 
struct a  two-story  office  building  which  will  cost  about  $75,000. 

Detroit,  Mich. — Crowley,  Milner  &  Co.,  Gratiot  and  Monroe 
Ave  ,  plans  to  construct  an  eight-story  fireproof  addition  on 
Monroe  Ave.  The  estimated  cost  is  $400,000.  Albert  Kahn,  58 
Lafayette  Blvd.,  is  Arch. 

Grand  Rapids,  Mich. — The  Compau  Square  Bldg.  Co.  plans 
the  construction  of  a  10-story  fireproof  building  to  be  used 
as  a  furniture  exposition  and  commercial  building  on  Pearl 
and  Louis  St.  and  Campau  Ave.  The  estimated  cost  is  between 
$450,000  and  $500,000. 

Kalamazoo,  Mich. — The  Trustees  of  the  Kalamazoo  State 
Hospital  plan  to  construct  a  three-story  building  as  a  home 
for  employees  of  the  hospital.  Estimated  cost,  $74,000.  Wen- 
ette,  Brad'field,  Mead  &  Co.,  Grand  Rapids,  is  Arch. 

Marquette,  Mich. — The  First  Church  of  Christ,  Scientist, 
plans  to  construct  a  church.    Estimated  cost,  $50,000. 

Saginaw,  Mich. — The  Bancroft  Realty  Co.  will  construct  a 
six-story  hotel  to  replace  the  Bancroft  House.  The  estimated 
cost  is  $650,000. 

Bensenville,  111. — The  Northern  District  of  the  German 
Evangelical  Svnod,  Champaign,  has  decided  to  construct  a 
home  for  the  aged  at  Bensenville.    Estimated  cost,  $50,000. 

Chicago,  111. — Plans  have  been  prepared  by  Henry  L.  New- 
house,  Arch.,  4630  Prairie  Ave.,  for  the  construction  of  a 
two-story  theater  and  lodge  building  on  Ashland  Ave.  for 
Nathan  Ascher.     Estimated  cost,  $90,000. 

Chicago,  111. — Charles  H.  Kusel  plans  to  construct  a  theater, 
store  and  apartment  building  at  Montrose  Ave.  and  North 
Lincoln  St.     The  estimated  cost  is  $150,000. 

Macomb,  111. — The  members  of  the  Board  of  Trustees  of 
the  Western  Illinois  State  Normal  School  plan  the  construction 
of  a  building  for  the  school  of  Manual  Arts  on  the  campus. 
The  estimated  cost  is  $95,000. 

Oblong,  111. — L.  H.  Osterhage,  Arch.,  Vincennes,  Ind.,  is 
preparing  plans  for  the  construction  of  a  township  high 
school.    The  estimated  cost  is  $60,000. 

Milwaukee,  "Wis. — The  Directors  of  St.  Catherine's  Home, 
1131  Sycamore  St.,  plan  to  construct  a  four-story  home  on 
the  present  site.  Estimated  cost,  $65,000.  James  J.  Quinn  is 
Chn.  of  Bldg.  Com. 

Milwaukee,  Wis. — Plans  are  being  revised  by  Brust  & 
Philipp  Arch.,  506  Free  Press  Bldg.,  for  the  remodeling  and 
improving  of  the  Merrill  Bldg.,  at  Second  St.  and  Grand  Ave. 
The  estimated  cost  is  $150,000.    Noted  Apr.  8. 

Montello,  Wis. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  courthouse  and  jail.  The  estimated 
cost  is  $50,000.  Parkinson  &  Dockendorff,  La  Crosse,  is  Arch. 
Noted  June  24. 

Neenah,  Wis. — Plans  are  being  prepared  by  Edward  Berg- 
strom,  Arch.,  Los  Angeles,  Calif.,  for  the  construction  of  a 
fireproof  hotel  for  the  Merchants  &  Manufacturers'  Hotel  Co. 
The   estimated   cost  is   $75,000.     Frank  J.   Sensenbrenner  is 


Alta,  Iowa — At  a  recent  election  the  citizens  voted  in  favor 
of  the  question  of  isuing  $55,000  in  bonds;  proceeds  to  be  used 
for  the  construction  of  a  school.    Noted  June  17. 

Charter  Oak,  Iowa — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $50,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  school. 

Dcs  Moines,  Iowa — The  Grocers  Wholesale  Co.  plans  to  con- 
struct a  three-story  building  estimated  to  cost  $50,000. 

Grinnell,  Iowa — Plans  have  been  prepared  for  the  con- 
struction of  a  building  for  the  Alumni  Association  at  Grinnell 
College.    The  estimated  cost  is  $150,000. 

+  Imogene,  Iowa — G.  W.  SPRAGUE  &  SON,  Omaha,  Neb., 
has  been  awarded  the  contract  for  the  construction  of  a 
church  at  Imogene  to  cost  about  $45,000. 

Iowa  City,  Iowa — Contracts  will  be  awarded  about  Aug.  24 
by  the  State  Board  of  Education  for  the  construction  of  a 
four-storv  dental  building  at  Iowa  University.  The  estimated 
cost  is  $175,000.    Noted  Jan.  14. 

+Prim«har,  Iowa — (Official) — Bids  were  received  June  15 
by  J.  B.  Stamp,  County  Audr.,  for  the  construction  of  a  court 
house  for  O'Brien  County  as  follows:  C.  E.  Atkinson,  Webster 
City,  $117,936;  Bankers  Realty  Investment  Co.,  Omaha,  Neb., 
$114,995;  J.  P.  Cullen  Construction  Co.,  Janesville,  Wis.,  $121,- 
000;  L.  W.  Dumas,  Jr.,  Construction  Co.,  Columbia,  Mo.,  $122,- 
649;  E.  Eilenberger  &  Co.,  Chicago,  111.,  $130,421;  J.  B.  Evans 
Construction  Co.,  Mexico,  Mo.,  $126,600;  Charles  Franklin, 
Iowa  City,  $125,000;  Grav  Construction  Co.,  Watertown,  S.  D., 
$121,641;  A.  Cuthrie  &  Co.,  St.  Paul,  Minn.,  $118,990;  J.  H. 
Hunzinger  &  Co.,  Burlington,  $139,430;  G.  A.  Johnson  &  Son, 
Chicago,  111.,  $127,550;  King  Lumber  Co.,  Charlottesville,  Va., 
$127,700;  William  S.  Kingsley,  Faribault,  Minn.,  $117,000;  La 
Crosse  Steel  &  Construction  Co.,  La  Crosse,  Wis.,  $122,952; 
J.  E.  LOVEJOY,  Des  Moines,  $116,550  (awarded  contract);  W. 
F.  Mitchell,  Des  Moines,  $122,000;  J.  B.  Nelson  Construction 
Co.,  Mankato,  Minn.,  $123,948;  O.  H.  Olsen,  Stillwater,  Minn., 
$117,280;  William  O'Neill  &  Son,  Faribault,  Minn.,  $129,747; 
Splady,  Albee  •&  Smith,  Minneapolis,  Minn.,  $117,450;  A.  M. 
Wold  Construction  Co.,  Brookings,  S.  D.,  $116,600.  Noted 
May  27. 

♦Woodward,  Iowa — (Official) — The  BAILEY-MARSH  CO., 
Minneapolis,  Minn.,  at  $230,602  has  been  awarded  the  contract 
for  the  construction  of  buildings  at  the  State  Colony  for 
Epileptics.  Other  bidders  were:  T.  Eilenberger  &  Co.,  Chicago 
111.,  $244,000;  C.  E.  Atkinson,  Webster  City,  Iowa,  $257,354 
George  J.  Grant  Construction  Co.,  St.  Paul,  Minn.,  $279,987 
A.  H.  Neumann  &  Co.,  Des  Moines,  Iowa,  $281,449;  J.  W.  Tur- 
ner Improvement  Co.,  Des  Moines,  Iowa,  $294,825;  J.  B.  Evans 
Construction  Co.,  Mexico,  Mo.,  $242,786;  Splady,  Albee  &  Smith, 
Minneapolis,  Minn.,  $239, 9S4.  M.  N.  Voldeng  is  Supt.  Noted 
June  14  and  July  8. 

+Little  Falls,  Minn. — The  general  contract  for  the  con- 
struction of  a  hospital  has  been  awarded  to  N.  P.  FRANZEN, 
St.  Paul,  at  $50,000.    Noted  June  17. 

Minneapolis,  Minn. — The  Board  of  Directors  of  the  Salva- 
tion Army  contemplates  rebuilding  its  industrial  home  recently 
destroyed  by  fire.     Estimated  cost,  $100,000. 

St.  Paul,  Minn. — The  Brown,  Treacy  &  Sperry  Co.,  Fifth 
and  Minnesota  St.,  will  construct  a  two-story,  100xl50-ft. 
concrete  and  glass  building  on  University  and  Wheeler  Ave. 
The  estimated  cost  is  $100,000. 


Pres. 

LINCOLN  ST.  TRUNK  SEWER — PORT  ANGELES,  WASH. 
+Bids  were  received  June  29  for  the  construction  of  the      Ferch  &,  Gass,  (E)  Dickeji  &  Anderson 
Lincoln  St  Trunk  Sewer  from  (A)  METTLER  &  COIT  (award-      E.    M.  More, 
ed  contract),  (B)  Zindorf  &  Lidral,  (C)  Grant  Shearer,  (D)  follows: 


(H)    C.    Kuppler.  The 


(F)  H. 
item 


A.  Cotton,  (G) 
bids    were  as 


370  lin.ft.  vitrified  clay  sewer  pipe,  8-in  

370  lin.ft.  vitrified  clay  sewer  pipe,  10-in  

370  lin.ft.  vitrified  clay  sewer  pipe,  12-in  

1310  lin.ft.  vitrified  clay  sewer  pipe,  15-in  

430  lin.ft.  vitrified  clay  sewer  pipe,  18-in  

570  lin.ft.  vitrified  clay  sewer  pipe,  21-in  

2670  lin.ft.  vitrified  clay  sewer  pipe,  24-in  

220  lin.ft.  vitrified  clay  sewer  pipe,  30-in  

370  lin.ft.  cement  sewer  pipe,  8-in  

370  lin.ft.  cement  sewer  pipe,  10-in  

370  lin.ft.  cement  sewer  pipe,  12-in  

1310  lin.ft.  reinforced  concrete  pipe,  15-in  

430  lin.ft.  reinforced  concrete  pipe,  18-in  

570  lin.ft.  reinforced  concrete  pipe,  21-in  

2670  lin.ft.  reinforced  concrete  pipe,  24-in  

220  lin.ft.  reinforced  concrete  pipe,  30-in  .  

225  lin.ft.  c.i.  pipe  including  excavation  and  backfilling,  18-in  

220  lin.ft.  one  ring  brick  sewer,  30  in  

25  brick  manholes  4J  ft.  x  8  ft  

76  lin.ft.  additional  depth  of  m.H  

1  brick  flush  tank  

31  brick  catch  basin  

12  eu.yd.  reinforced  concrete  in  saddles  and  outfall  

400  lin.ft.  lumber  cradle  to  carry  sewer  on  trestle  

Storm  sewer  overflow  (lump  sum)  

75  lin.ft.  trenching  and  backfilling  for  6  in.  to  12-in.  pipe,  10  ft.  deep.  .  .  . 

300  lin.ft.  trenching  and  backfilling  for  6-in.  to  12-in.  pipe,  12  ft.  deep.  .  . . 

400  lin.ft.  trenching  and  backfilling  for  6-in.  to  12-in.  pipe,  14  ft.  deep  

250  lin.ft.  trenching  and  backfilling  for  6-in.  to  12-in.  pipe,  16  ft.  deep.  .  .  . 

85  lin.ft.  trenching  and  backfilling  for  6-in.  to  12-in.  pipe,  18  ft.  deep  

160  lin.ft.  trenching  and  backfilling  for  15-in.  to  18-in.  pipe,  6  ft.  deep. .. 

75  lin.ft.  trenching  and  backfilling  for  15-in.  to  18-in.  pipe,  8  ft.  deep..  .  . 

375  lin.ft.  trpnehing  and  backfilling  for  15-in.  to  18-in.  pipe,  10  ft.  deep.. 

420  lin.ft.  trenching  and  backfilling  for  15-in.  to  18-in.  pipe,  12  ft.  deep.. 

485  lin.ft.  trenching  and  backfilling  for  15-in.  to  18-in.  pipe,  14  ft.  deep.. 

225  lin.ft.  trenching  and  backfilling  for  15-in.  to  18-in.  pipe,  16  ft.  deep.. 

100  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  6  ft.  deep..  . 

250  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  8  ft.  deep.. . 

200  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  10  ft.  deep.. 

700  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  12  ft.  deep.. 

800  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  14  ft.  deep.. 

490  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  16  ft.  deep.. 

200  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  18  ft.  deep.. 

100  lin.ft.  trenching  and  backfilling  for  21-in.  to  24-in.  pipe,  26  ft.  deep.. 

50  lin.ft.  trenching  and  backfilling  for  30-in.  pipe,  14  ft.  deep  

70  lin.ft.  trenching  and  backfilling  for  30-in.  pipe,  16  ft.  deep  

100  lin.ft.  trenching  and  backfilling  for  30-in.  pipe,  18  ft.  deep  

Extended  totals  


A 
$0.36 
.53 
.66 
1.15 
1.54 
2.05 
2.54 
5.26 
.20 
.27 
.34 
.93 
1.16 
1.66 
1.89 
3.13 
4.00 
4.00 
40.00 
4.00 
100 . 00 
40  00 
12.00 
.85 
30.00 
.46 
.65 
.78 
.98 
1.17 
.33 
.39 
.52 
.72 
.87 
1.17 
.39 
.52 
.63 
.78 
.98 
1.24 
1.37 
3.64 
1.17 
1.50 
1.76 


B 
$0.32 
.47 
.59 
1.03 
1.39 
1.82 
2.25 
4.60 
.30 
.41 
-  .50 


5.00 
2.80 
65.00 
6.80 
100 . 00 
55.00 
25.00 
.70 
25.00 
.48 
.60 
.63 
.86 
1.03 
.34 
.48 
.61 
.76 
.93 
1.08 
.40 
.59 
.74 
.92 
1.13 
1.33 
1.58 
2.70 
1.29 
1.49 
1  79 


•  C 

$0.42 
.60 
.69 
1.25 
1.66 
2.20 
2.65 
5.35 
.25 
.35 
.40 
1.00 
1.20 
1.75 
1.99 
3.25 
4.50 
4.00 
55 , 00 
5  00 
100  00 
55  00 
15.00 
.90 
35.00 
.55 
.75 
.80 
1.00 
1.25 
.40 
.43 
.60 
.72 
.87 
1.25 
.42 
.55 
.70 
.80 
1.05 
1  30 
1.50 
4.00 
1.25 
1.70 
1.85 


D 

$0.75 
.90 
1.00 
1.50 
1.75 
2.25 
2.50 
4.50 


E 
SO.  40 
.60 
.65 
1.20 
1.55 
2.25 
2.50 
5.50 


F 

$0.38 
.53 
.66 
1.17 
1.55 
2.05 
2.70 
5.61 


G 
$0.35 
.40 
.60 
1.40 
1.40 
1.70 
2.75 
4.35 


H 
$0.37 
.53 
.70 
1.10 
1.63 
2.20 
2.75 
4.96 


$30,268      $30,S03  $32,314 
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$34,213 

$32,335 

$33,660 

$35,090 

$33,996 
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Kansas  City,  Kan. — The  Kansas  Citv  Terminal  Ry.  Co. 
plans  to  construct  a  terminal  station.  The  estimated  cost  is 
$200,000. 

Newton,  Kan  The  Trustees  of  the  M.  E.  Church  contem- 
plate the  construction  of  a  church.  The  estimated  cost  is 
$45,000. 

Salina,  Kan  The  congregation   of    the    First  Methodist 

Church  plan  to  construct  a  new  building.  The  estimated  cost 
is  $40,000. 

Omaha,  Neb — A  medical  and  surgical  hospital  will  be  con- 
structed at  25th  and  Douglas  St.  at  cost  of  about  $150,000. 
Michael  J.  Ford  will  be  in  charge  of  the  hospital. 

Butte,  Mont. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  four-story,  65xl00-ft.  fireproof  building-  for  the 
Knights  of  Columbus.  The  estimated  cost  is  $125,000  Link 
&  Haire,  615  State  Savings  Bank  Bldg.,  is  Arch. 

•  Butte>  JIont-— The.  Directors  of  St.  James  Hospital  plan  to 
improve  the  hospital  by  constructing  an  additional  story  to 
the  building.    Estimated  cost,  $60,000. 

„  ,M"e''  C.ity»  Mont.— (Official)— Bids  will  be  received  until 
7:30  p.m.,  Aug.  12,  by  J.  B.  Collins,  Clk.  of  School  Dist.  No.  1, 
for  the  construction  of  ah  addition  to  the  high  school  Esti- 
mated cost,  $60,000.    Noted  June  3  and  July  8  bon001- 

White  Sulphur  Springs,  Mont — Plans  have  been  prepared 
by+iF  H-  Johnson,  Arch.,  Great  Falls,  for  the  construction  of 
nnn hre*e"^°J7'  175xl85-ft.  hotel.  The  estimated  cost  is  $100,- 
000.    A.  F.  Conrad,  Great  Falls,  is  interested. 

Boonville,  Mo — H.  H.  Hohenschild,  Arch.,  Navarre  Bldg  ,  St 
k0.U1tS,;iSQP/<:;ParTinf  plan_s  for  the  construction  of  two  buildings 
tor  the  State  Reformatory.  The  estimated  cost  is  $200,000. 
Cornelius  Roach,  Jefferson  City,  is  State  Secy. 
*uSarterSiUe'  5Io--—An  election  will  soon  be  held  to  vote  on 
which US  !°h"  0f  \S%um?u  $100'000  in  honds,  the  proceeds  of 
wiL1,.bTe  used  £or  the  construction  of  a  tuberculosis  san- 
itarium for  Jasper  County. 

r^io^8^08  C"r'  Mo-— The  American  Institute  of  Homeopathy 
plans  to  construct  a  hospital  and  school  of  medicine  The 
estimated  cost  is  $1,000,000.  "  * 

Kansas  City,  Mo.— H.  F.  Hall  and  F.  G.  Crowell  plan  to 
construct  a  business  building  at  1533  Walnut  St  The  esti- 
mated cost  is  $75,000. 

™„K+ans?S  Cit^'  Mo-— The  Morbros  Investment  Co.  plans  to 
SS5t99Ht«1f  S^"St01?'-  "'xUO-ft.  business  buildingP  at  201 
East  22d  St.     The  estimated  cost  is  $65,000. 

+Kansas  City,  Mo — The  Baltimore  Avenue  Investment  Co 
has  awarded  the  contract  for  the  construction  of  a  nine -s tor v 
HinCMTESCOatrSM  7h0°t61  fW'ti  Baltimore  Ave"  To  FRED 
&ACr?hTENbttd  !un7e°524    J-  H'  Marthn^  15  West  Ninth  St., 

t^^^^SST^fg'SSrt^  HACKETT  &GsTmp^ 

tv,»CollesVe  s*ation'  Tex.— Contracts  will  soon  be  awarded  for 
the  constructionof  an  agricultural  building  at  the  A-riciU- 

W  R^fzz^^Pres.00116^-    Th&  estlmat^d  cost  is  ffoo.OOO. 

t^Corsictal,a'  T^-— An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $50,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  hospital  for  Navarro  County 
Dallas,  Tex.— Bids  were  received  by  the  Board  of  Education 
on  the  general  contract  for  the  construction  of  th  Lamar 
f,C9h2?i°2 nCo.rlnth  and  Gould  St.,  as  follows:  Hewett  J  HUner 
$52,697;  Go  win  &  Stearman,  $51,000;  Ennison  &  McCord  $54  789: 
r0Ug*?l"SnR°^,ke'  ?+59'1S9:  Buchanan  &  Gilder,  $507990 ;  Watson 
Co.,  $56,890;  GUsomte  Co.,  $57,600;  W.  H.  King,  $52,756 

Anr\Pa^?' *ucs — The  citizens  of  El  Paso  County' will  vote 
«r^-    *       -^H  Question  of  issuing  $750,000  in  bonds  The 

the  hospital  and  S  f°r  th?  construction  of  an  addition  to 
me  nospitai,  ana  tor  a  poor  farm. 

strict  Pnan0'oiT^-_^Hug'h  w-  Arouse  and  others  plan  to  con- 
duct an  eight-story,  remforced-concrete  medical  buildimr 
at  Oregon  and  Missouri  St.    Estimated  cost,  $200,000.  Dunmne 

Huntsville,  Tex.— Endress  &  Watkin,  Arch  Austin  has 
Sf«n,  commissioned   by  the   State   Normal   Board    to  popart 

&ofn°rNt0hrema?nIcrhUootrn  °f  a  S°ien°e  buUding  at  tbe  Sam 

tt/SSSSS  ^^ing^fllo/o^  ^SnJ^  p^ceed°S 
June  17.USed  f°r  the  instruction  of  a  high  sc£ool.P  Noted 

th0S^V^nt°?!°*  T|x-— Bids  will  be  received  about  Aug   1  for 

a£a£Ka°SS  iSrcns5°-000-     AUee    B-    Ayr6S  -rauter^ 

sto*vTUiVhar'3?v  ^TJ11!?  contract  for  the  construction  of  a  two- 
Tulsa  a?  MwrJ"  T  ™  awarded  to  THOMAS  O'KEEFE, 
Mar    11      »51-438-     J-  w-  Hawk,  Ohio  Bldg,  is  Arch.  Noted 

r„.„l€'aho  Springs,  Colo. — Plans  have   been   prepared   for  im 
flOoToo  t     ah°    Springs    Hotel.      The    estfmttld    cost  "is 

is  Arch  Simpson,  619  Dwight  Bldg.,  Kansas  City,  Mo  , 

m)i?aIt  Lake  £ity>  Utah— The  Salt  Lake  Security  &  Trust  Co 
will  construct  a  17-story  building  at  First  South  and  Main 
coStOnisth$l"0e0O000theFta^  Stf^t-n-l  Bank^The  estlm^fed 
Cannon  is'lecy  '   *  McGurrln   13   Pres-   and   Joseph  J. 

to  rn^S'  Wash.— Ralph  L.  Phillbrick  and  associates  plan 
l°t  C0^Ir"c!.a  business  block  on  Eighth  St.  between  J  and  I 
bt.    The  estimated  cost  is  $150,000. 

Bellingham,  Wash. — Plans  are  being  prepared  bv  T  T? 
Side"'^"*^1'  the  construction  of  an  Iddftion  to  the  North 
June  ll!        School.     The   estimated   cost    is    $95,000.  Noted 

r,™"°?uiam'  wash.— Ralph  L.  Philbrick  is  interested  in  a 
project  to  construct  a  business  building  on  Eighth  St  between 
J  arid  L  St.    The  estimated  cost  is  $150,000  oetween 


r^-?^**1?'  w"sh-— Somerville  &  Putnam,  White  Bldg.,  is  pre- 
paring plans  for  the  construction  of  a  three-story,  60xl20-ft 

C^tVSoT  Md^W"  Y°rk  Blk-     T^  esSted 

A-PhP°™n%Wash-~ ?,lans  have  been  prepared  by  Julius  Zittel, 
Arch.,  The  Rookery,  Spokane,  for  the  construction  of  a  three- 
«*  £!ck  and  stone  nunnery  for  the  Franciscan  Monastery 
of  St.  Clare.  Estimated  cost,  $60,000.  Noted  June  10. 
„.  Vancouver,  Wash.- Plans  have  been  prepared  by  D.  Nich- 
ols Arch.,  for  the  construction  of  a  School  for  the  Blind  Esti- 
mated cost,  $75,000.    Noted  June  10. 

Mio^,°«Vana?  °re;-rBids  have  been  received  for  the  Franklin 
fio£  t  u  a?s  follows:  James  S.  Winters,  Couch  Bldg.,  $74,- 
RanfipUl     *A  nl09tera  Builders'    Exchange,    $83,600;    Parker  & 

leaa^l1d\$8!83¥222;No^dn^a?°?0.trUOtiOn  C°-  L°Wman  Bldg"' 
R^^^^^0!^nA^l^,^•  Calif.— (Official)— The  HUNTSBERGER- 
been  «w?^  i4tyan  NHys  Bld^-  Los  Angeles,  at  $48,636,  has 
storv  hT^r  d,lnMe  contract  for  the  construction  of  a  two- 
RrndW^&J ?  J h°o1  °n  Rowan  Ave.  Other  bids  were:  Barber- 
Sl^1' E>D Co,"struct'onAnCo-  $49,378;  Cresmer  Mfg.  Co.,  $49,980; 
J  T  AtkitiqlY'  «li  n'nn  '  ..Broadway  Construction  Co.  $50  975 
■  L-  Atkinson,  $51,000.    Noted  June  3  and  July  1. 

i=  ^^,S  Anseles>  Calif.— w.  J.  Bliesner,  Arch.,  Van  Nuys  Bldg 
SchoolParTh«PLan?  fo?  ?  ^mnasium  at  the  Polytechnic  Hifh 
bcnool.     The   estimated   cost   is  $40,000. 

str,t.V^  ^?seIesV  Caili^-~TJle  general  contract  for  the  con- 

CONSTRTlf^mNm1  hASK  bn?en.  a5arded  to  the  BROADWAY 
L.UJNb  1  RUCTION   CO.,    235    East    Washington   St.,    at  $80,070 

a  Jwl  t?^esi  Cali*.— The  contract  for  the  construction  of 

LOS  ANrprArSmaAVTMPrM?^  S*Xhas  been  awarded  to  the 

Noted  S  3  LdHI  L  CO"  L°S  Aneeles-  at  $95,987. 

staHan,«taiiMaIif-TT£e  Southern  Pacific  Co.  will  construct  a 
250*000  Franklin  St.     The  estimated  cost  is  $1,- 

conorere"nnnit^^if^The  city  plans  to  construct  a  two-story 
concrete  and  brick  Carnegie  library  at  Ninth  and  I  St  The 
estimated  cost  is  between  $75,000  and  $100,000. 
A„|MSAnvw'  waIi£~  (Official)— Bids   will  be   received  until 
^nMt.;  oyaarPcoCu°.& 

38fflf$gy0SSt a^Vjune00!*.  ^  BaSS6"  is  C°U"ty  ™ 

^aXlsalia'  Ca.lif.— The  city  plans  to  expend  about  $50,000  for 
the  construction  of  a  municipal  auditorium. 

the+cor!na!!atndf,Cat1j,f-~The+BoaJd  of  Education  has  awarded 
RORFRT  TPnS  f6  tc?^^/110^0?  ,°{,  a  &rammar  school  to 
KUBlLKT  TROST,  at  $68,534.     Noted  Nov.  19. 

«  w?ld^'/i<i?t*~Wor£,  W,U1  s.°?n  beg,in  on  the  construction  of 
f 250  000         husmess  block  at  London.    The  estimated  cost  is 

^^rn^rUVur'  B-  c-— PURDY  &  HENDERSON,  Henry  Bldg., 
Seattle,  Wash.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  three-story  reinforced-concrete  bank  building 
at  Pender  and  Granville  St.  for  the  Merchants  Bank  of 
Canada.  Estimated  cost,  $150,000.  Noted  Apr.  8.  •DctI1K'  01 
+Victoria,  B.  C.— The  contract  for  the  construction  of  a 
two-story  office  building  has  been  awarded  to  TUNEY  BROS 
Victoria.    Estimated  cost,  $75,000.    Percy  Fox  is  ArchT 

PAVING,    ELGIN,  ILL. 

+Bids  were  received  June  26  by  the  Board  of  Local  Im- 
provements, Elgin,  111.,  for  paving  North  State  St  from'  (A^ 
LOGAN  &  GIERTZ  CONSTRUCTION  CO.,  Elgin,  for  PuHngton 
b  ock  (awarded,  contract);  (B)  same  company,  using  Bar" 
b|?,CkTi  (S>  I1'11?0.18  Hydraulic  Stone  &  Construction  Co  ,  EIkI" 
•(+D)  I5^G-  G°elitz  Oak  Park;  (E)  Engineer's  Estimate  The 
item  bids  were  as  follows: 

ABODE 

12,082  M.yd.  brick  prament   $1.75     $1.77     $1.84     $1.82  $1.90 

3593  Im. ft.  ourb  and  gutter   .50  50  44  ii  kk 

2895  Unit,  curb  30  '30  3S  38  '40 

298  lin. ft.  concrete  header   .20         !20  '0  30  35 

26  crosswalk  headers   2.00       2  00       1  50.     2  00       2  00 

16. srutter  plates     3.00       3.00       2.50       3.00       3  00 

?7Cnr    (ba2ll?S 30  00  30  00  20  °0  25.00  25  00 

170  hn.ft.  8-in.  sewer  50  .50  30  60  60 

Adjusting  manholes  and  catch  ba- 
sins (lump  sum)                                 41.90  40  66  50  00  50  00  50  00 

Extended  totals   $24,360  $2t,600  $25,310  $25,240  $26,673 

tvt  CLase  9,°'  In^easing  Faeilities— The  J.  J.  Case  Threshing 
Machine  Co.,  Racine,  Wis.,  has  taken  over  the  plant  and  equip? 
ment  of  the  Perfection  Road  Machinery  Co.  of  Gallon,  Ohio 
This  company  made  Perfection  road  graders,  drags,  and  rooter 
?l  ^  ?°S  a  numbef  of  years,  which  have  been  sold  during 
the  last  few  years  by  the  Case  Co.  Frank  K.  Bull,  President 
of  the  company,  in  referring  to  the  transaction,  says"  "The 
demand  maoe  for  road  graders  has  impressed  the  company, 
and  it  has  been  deemed  wise  to  take  over  the  actual  produc- 
tion of  this  machinery  because  it  will  be  more  economical  to 
concentrate  all  manufacturing  at  Racine,  as  the  business  can 
be  handled  much  better  from  that  point."  He  outlined  the 
logical  development  of  the  company  from  purely  as  a  thresh- 
ing machine  company  to  an  important  factor  in  the  road 
machinery  business. 

omle^  onnAT^F"r*-n^  ^ment  ?°'  ~UI  -m°^e  i.t-s.  general 


the  Engineers  Bldg 


or,^  Bay»a»e  Casting  Co.,  East  Tenth  St.,  Bayonne,  N.  J., 
announces  that  J.  F.  McNamara  has  been  appointed  general 
manager  effective  July  1.  Such  changes  have  been  made  in 
tne  foundry  and  office  as  will  assure  customers  even  more 
prompt  and  satisfactory  service  than  in  the  past. 
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+Bids  were  received  June  22  by  the  Sewer  Commissioners 
of  Scrasdale,  for  the  construction  of  sewer  extension.  Divi- 
sions A,  B  and  C.  from  (A)  William  R.  Neely,  Tarrytown  (B) 
FRED  E  GROSS  &  SON,  Yonkers  (awarded  contract  tor 
Divisions  A  and  B);  (C)  Sound  Engineering  &  Contracting 
Co  Inc  ,  1476  Broadway,  New  York,  (D)  Lincoln  Steele  Flem- 
ing Co  17  Madison  Ave.,  New  York;  (E)  Charles.  Smith,  Pel- 
ham;  (F)  F.  A.  Cianfaglione, 
Laughlin  Contracting  Co.,  337 


Yonkers;  (G) 
East  134th  St. 


SEWER   EXTENSIONS — SCARSDALE,   N.  Y. 

&  Cestonia  White  Plains;  (I)  DALY  &  MERRITT,  Port  Ches- 
ter (awarded  contract  for  Division  C) ;  (J)  Frank  George, 
White  Plains;  (K)  Joseph  Dimando,  Inc.,  Mamaroneck;  (L) 
John  L  Hayes  Construction  Co.,  Inc.,  Yonkers;  (M)  Di  Menna 
&  Del  Balso,  2336  Cambrelling  Ave.,  New  York;  (N)  Mauro 
Paradiso,  White  Plains;  (O)  Charles  E 
Co.,  1831  Southern  Blvd.,  New  York;  (P) 
item  bids  were  as  follows: 


Brit 
(H) 


s  &  Mc- 
Richards 


Farrell  Contracting 
Engineers'  Estimtae. 


DIVISION  A 
100  lin.ft.  10-in.  vitrified  sewer  6  ft.  to  8  ft. 

deep,  inc.  8  ft  .•   •  •.„'; 

450  lin.ft.,  8  ft.  to  10  ft.  deep,  inc.  10  ft  

340  lin.ft.,  8-in.  vitrified  sewer  6  ft.  deep  or 

400CHn.ft.,  6  ft.'to  8  ft.  deep,  inc.  8  ft. 
1300  lin.ft.,  8  ft.  to  10  ft.  deep,  inc.  10  ft..  . 

600  lin.ft.,  10  ft.  to  12  ft,  deep,  inc.  12  ft  

100  lin.ft.,  12  ft.  to  14  ft.  deep,  inc.  14  ft  

10  lin.ft.,  14  ft.  to  16  ft,  deep,  inc.  16  ft  

20  Ys  on  10  ft.  sewer  (over  sewer  price)  .... 

90  Ys  on  8  ft.  sewer  (over  sewer  price)  

6  Y-extensions  (over  Y-price)  

5  additional  2-ft.  pes.  6-in.  pipe  ; 

12  ft.  10-in.  iron  pipe  sewer  (over  vitrined 

price)  .■'i'** 

36  ft,  8-in.  iron  pipe  sewer  (over  vitrified 

1  mantels  6  ft  deep  or  lsss  30  00 

9  manholes,  6  ft.  to  8  ft.  deep,  inc.  8  ft  ...  .  40  00 
22  ft.  manholes,  depth  over  8  ft.  (necks)   4  00 

2  spurs  in  manholes,  6-in..  ._   3  00 

2  sewer  drop  connections,  8-in   o  [In 

1  lamphole  on  8-in.  sewer.   J  ™ 

1  flush-tank,  inc.  l.h   75.00 

800  yd.  rock  excavation   3 .  UO 

Contingent  Extras 

10  yd.  concrete  not  shown  on  details   o  oo 

25  M.  ft.  b.m.  sheeting  and  shoring  left  in.  .  3S  00 
1  M  ft.  b.m.  flooring  or  foundation  lumber..  35.00 

500  ft.  b.m.  forms  for  concrete   35.00 

100  yd.  earth  excavation  not  included  other- 
wise   

Extension  of  Division  A 
500  lin.ft.  8-in.  vitrified  sewer,  6  ft.  deep  or 

less  . .  

440  lin.ft.,  6  ft.  to  8  ft.  deep,  inc.  8  ft  

200  lin.ft.,  8  ft.  to  10  ft,  deep,  inc..  10  ft  

10  lin.ft.,  10  ft.  to  12  ft.  deep,  inc.  12  ft  

70  Ys  on  8-in.  sewer  (over  sewer  price)  ■  •  •  • - 
10S  lin.ft.  8-in.  iron  pipe  sewer  (over  vitrified 

3  manholes  6  ft.  deep  or  less    30  00 

1  manhole  6  ft.  to  8  ft.  deep,  mc.  8  ft. ..... .     40  00 

3  lin.ft.  manholes  depth  over  8  ft.  (necks) 
100  yd.  rock  excavation  

Contingent  Extras 
10  yds.  concrete  not  shown  on  details  .    ...      b  uu 
23  M.  ft.  b.m.  sheeting  and  shoring  left  m 
100  ft.  b.m.  flooring  or  foundation  lumber 


.70 

.40 
.50 
.60 
.75 
.93 
1.15 
.55 
.40 
.80 
.80 

I  00 

.70 


$0.58 
.75 

.43 
.48 
.65 
.80 
.95 
1.30 
.75 
.63 
1.43 
.20 

1  12 

.92 
49.00 
59.00 
3.80 
.32 
7.88 
24  95 
80  00  140.00 
2.25  3.00 


$0 . 80 
.94 

-  .56 
.69 
.80 
1.10 
1.65 
2.30 
.55 
.45 
1.90 
.28 

90 

70 
38.00 
45 . 00 
3.50 
.60 
7.00 
8.00 


5.75 
30.00 
35  00 
35.00 


6.00 
35.00 
35  00 
35.00 


D 

$0.74 
.96 

.55 
.65 
.88 
1.23 
1  40 
2.00 
.47 
.35 
1.25 
.34 

.92 

.69 
45.00 
48.00 
3.75 
.37 
10.00 
8.53 
90.00 
3.20 

6.00 
20.00 
40 . 00 
90.00 


The 
F 


$0.72 

.95 

.54 
.68 
.90 
1.35 
2.00 
3.00 
.75 
.60 
.30 
.30 


(0 . 65 
.76 

.55 
.60 
.75 
.90 
1.15 
1  r,o 
.80 
.60 
.50 
.40 


51 .00 
1.00 

1.00 
1.00 
1.00 
1.50 
1.50 
2.00 
.40 
.30 
.60 
.25 


H 

$0.79 
.95 

.  55 
.65 
.77 
1.10 
1.50 
2.00 
1.00 
.75 
1 .00 
1 .50 


I 

$1 .00 
1.09 

ni 

1  01 

1.10 
1.25 
1.70 
2.00 
1.00 

.90 
1  .00 

.40 


1.50      3.50      2.00      3.00      1  50 


1.25 
37.00 
42.00 

8.00 
.40 

6  00 
10.00 
90.00 

2.70 

7.00 
25.00 
30.00 
60.00 


2.75 
30.00 
35  00 
3.00 
.30 
.45 
7.00 
40.00 
2.90 

6.00 
40.00 
40  00 
50.00 


2.00 
45.00 
50.00 

4.00 
.25 

5.00 
15.00 


2.50 
45 . 00 
50.00 

5.00 
.50 

5.00 
15.00 


1.35 
40.00 
45.00 
5.00 
2.00 
25 . 00 
50  00 


95.00  110  00  110.00 


3  00 

5.00 
1 .00 
30  00 
30.00 


0.35      0  90      0.50  1.50 


0.70      0.75      0  70 


.40 
.50 
.60 
.75 
.40 

.70 


4.00 
3  00 


38.00 
35 . 00 

.     UUI/.1U^  ~.  

500  ft.  b.m.  forms  for  concrete 

Extended  totals  

DIVISION  B 
100  lin.ft.  8-in.  vitrified  sewer,  6  ftA  deep  or  less . 


.56 
.69 
.80 
1.10 
.45 

.60 
38 . 00 
45 . 00 
3.50 
2.75 

5.75 
30.00 
35.00 
35.00 


A 
$0.40 
.50 
.60 
.75 
.40 
.70 
30.00 
40.00 

6  ft.  manholesrdepth  over  8ft.  (necks)   4.00 

2  spurs  in  manholes,  6-in.....    .„ 

1  sewer  drop  connection,  8-in 
1  lamp-hole  on  8-in.  sewer     .  . 

4  flush-tanks  

1200  yd.  rock  excavation  

Contingent  extras  •  • 

10  yds.  concrete  not  shown  on  details 

5  M  ft.  b.m.  sheeting  and  shoring  left  n 


2200  lin.ft.,  6  ft.  to  8  ft.  deep,  inc.  8  ft. 

1400  lin.ft.,  8  ft.  to  10  ft.  deep  inc.  10  ft  

50  lin.ft.,  10  ft.  to  12  ft.  deep,  inc.  12  ft  

250  Ys  on  8-in.  sewer  (over  sewer  priced  ....... 

12  lin.ft.  8-in.  iron  pipe  sewer  (over  vitrified  price) 

2  manholes,  6  ft.  deep  or  less   .  . 

8  manholes,  6  ft.  to  8  ft.  deep,  inc.  8  ft, 


10.00 
.00 


.43 
.48 
.65 
1.20 
.63 

.92 
49.00 
59.00 
3.80 
3.00 

6.00 
35.00 
35 . 00 
35 . 00 

$8723 

B 
$0.56 
.69 
.80 
1  10 
.45 
.70 
38.00 
45.00 
3.50 
.60 
7.00 
8.00 


.55 
.65 
.88 
.23 
.35 


.69 
45.00 
48.00 
3 . 75 
3.20 

6.00 
20  00 
40  00 
90.00 

$9082 

c 

$0 . 43 
.48 
.65 
1.20 
.63 
.92 
50.00 
60  00 
3.80 
.32 
7.88 
24.95 


.54 
.68 
.90 
1.35 
.75 

1.25 
37.00 
42.00 
8.00 
2.65 

7.00 

25.00 
30.00 
60.00 


80.00  140.00 


5  00      2.25      3 . 00 


6  00 
38  00 


1000  ft,  b.m.  flooring  or  foundation  lumber    oc'JJn 


500  ft,  b.m.  forms  for  concrete 
100  yd.  earth  excavation  not  in 


•luded  otherwise 


5  00 

.35 


5.75 
30.00 
35 . 00 
35.00 
.90 


6.00 
35 . 00 
35  00 
35  00 
.50 


D 

$0.55 
.65 
.88 
1.23 
.35 
.69 
45.00 
48.00 
3.75 
.37 
10.00 
8.50 
90.00 
3.20 

6.00 
20.00 
40.00 
90.00 

1.50 


.55 
.60 
.75 
.90 
.60 

2.75 
30  00 
35.00 
3.00 
2.90 

6.00 
40.00 
40.00 
50  00 

S91S0 

E 
$0.62 
.76 
.98 
1.43 
.60 
1.25 
37 . 00 
42.00 
8.00 
.40 
6.00 
10.00 
90  00 
2.65. 

7.00 
25 . 00 
30.00 
60.00 
.70 


3  00 
35.00 
40.00 
4.00 
4.00 

5.00 
1.00 
30.00 
30 . 00 

$9503 
•  F 
$0.55 
.60 
.75 
90 
.60 
2.75 
30  00 
35 . 00 
3.00 
.30 
.45 
7.00 
40.00 
2.80 

6.00 
40.00 
40.00 
50.00 
.65 


2.50 

6 . 00 
45.00 
60  00 
60.00 

.40 


.55 
.65 
.79 
1.10 
.75 

2.00 
45.00 
50.00 
5.00 
2.50 

6.00 
45.00 
60.00 
60.00 


3.50 

7.00 
5.00 
35 . 00 
35  00 

.60 


.91 
1.01 
1  10 

1.25 
.90 

1.35 
40  00 
45.00 
5  00 
3.50 

7.00 
5.00 
35.00 
35.00 


J 

K 

L 

M 

N 

P 

$1 . 

20 

$0. 

90 

$0 . 

74 

$0. 

S.i 

$1 . 

25 

0$ . 

95 

1. 

35 

1. 

00 

88 

1 . 

50 

1 . 

35 

1 . 

15 

70 

80 

60 

85 

1 

( H 1 

*  0 

85 

90 

69 

1 

00 

1 

25 

80 

1 

05 

95 

83 

1 

50 

1 

35 

1 

( || ) 

1 

30 

1 

on 

1 

02 

1 

75 

1 

in  i 

1 

25 

1 

55 

1 

20 

1 

18 

2 

00 

1 

75 

1 

60 

1 

95 

1 

60 

1 

43 

2 

mi 

1 

90 

2 

(HI 

70 

1 

00 

1 

68 

1 

llll 

60 

SO 

65 

70 

1 

12 

1 

00 

50 

60 

1 

50 

1 

45 

1 

88 

50 

25 

2 

00 

60 

50 

28 

1 

00 

25 

50 

1 

15 

80 

3 

60 

1 

00 

55 

80 

90 

75 

3 

00 

75 

55 

(10 

42 

00 

40 

00 

35 

00 

35 

00 

60 

00 

45 

00 

52 

00 

50 

00 

44 

00 

40 

00 

65 

(Ml 

60 

00 

o 

50 

3 

(Ml 

4 

(111 

4 

00 

11 

no 

4 

00 

50 

4 

(III 

25 

1 

00 

45 

60 

12 

00 

10 

00 

6 

50 

15 

oo 

7 

00 

10 

00 

10 

00 

15 

(III 

7 

50 

20 

00 

9 

on 

HI 

00 

85 

00 

90 

(10 

190 

(10 

150 

00 

150 

00 

85 

00 

2 

65 

3 

00 

3 

15 

3 

.00 

2 

70 

3 

00 

7 

.00 

8 

.00 

6 

00 

5 

.00 

10 

00 

8 

00 

30 

.00 

40 

0(1 

40 

00 

30 

00 

45 

00 

35 . 00 

30 

.00 

40 

0(1 

40 

.00 

30 

oo 

45 

00 

40 

00 

35 

.00 

40 

.00 

40 

.00 

10 

.00 

15 

.00 

30 

oo 

.50 

.50 

.66 

.75 

1 

.00 

.80 

.70 
.90 
1.30 
1.40 
.65 

.90 
42.00 
52.00 
3.00 
2.75 

7.00 
30  00 
30  00 
35 . 00 


.80 
.S5 
.85 
1.00 
70 

.75 
40.00 
50  00 
3.00 
3.00 

8.00 
40.00 
40.00 
40.00 


.60 
.69 
.83 
1.02 
1.12 

3.00 
35.00 
44.00 
4.00 
3.15 

6.00 
40  00 
40.00 
40 . 00 


1.00 
1.50 
1.75 
2.00 
1.00 

1.00 
35 . 00 
60.00 
4.00 
2.50 

5.00 
30.00 
30.00 
10.00 


.05 
1.15 
1.25 
1.50 

.65 

.60 
65.00 
70.00 
11  00 
2.75 

10.00 
50.00 
50.00 
15.00 


.70 
.80 
1.00 
1.25 
.60 

.60 
45.00 
60.00 
4  00 
3.00 

8.00 
35.00 
40  00 
30  00 


$9701 

G 
$0.80 
.80 
.90 
1.00 
.40 
2  00 
40 . 00 
45.00 
4.00 
.50 
5.00 
15  00 


$9834 

H 
$0 . 55 
.65 
.77 
1.00 
.75 
2.00 
45  00 
50  00 
5.00 
.50 
5.00 
15.00 
110.00 
3 . 00      2 . 25 


$9910  $10,175  $10,205  $11,711  $12,452  $10,263 


5.00 
1  00 
1.00 
20.00 
.70 


6  00 
30  00 
60 . 00 
60 . 00 
.40 


Extended  totals. 


  $6791    $6713    $7371  $79S5 

WALWORTH    RUN  DIVERSION 

bv  the  Commissioner  of  Pur- 
'  ,,nHnn  nf  the  Walworth  Run 
1  and  2 


$7682    $6929    $7875  $6845 


I 

J 

L 

N 

$0. 

91 

$0 . 70 

$0. 

60 

$0.50 

1 

01 

.82 

69 

.60 

1 

10 

1.00 

83 

.90 

1 

25 

1.25 

1 

02 

1.00 

90 

.65 

1 

12 

1.00 

1 

35 

1  00 

3 

00 

.60 

4(1 

00 

42.00 

35 

00 

50.00 

45 
5 

00 

50 . 00 

44 

0(1 

60 . 00 

00 

2.50 

4 

00 

11.00 

1 

25 

50 

1.00 

25 

.50 

00 

10.00 

6 

50 

7.00 

50 

00 

12.00 

7 

50 

9.00 

10 

00 

85 . 00 

190 

00 

150  00 

3 

50 

2.50 

3 

15 

2.75 

7 

00 

7.00 

6 

00 

10.00 

5 

00 

20.00 

40 

.00 

45.00 

35 

00 

20  00 

40 

00 

45.00 

35 

00 

35.00 

40 

00 

15.00 

60 

.50 

.66 

.80 

$95552 

$7631 

$8493 

$7957 

o 

$0.85 
1.00 
1.25 
1.50 
.60 
1.25 
25.00 
30.00 
2.00 
1.00 
15.00 
20.00 
150.00 
2.65 

6.00 
18.00 
18.00 
18.00 
.75 


P 

$0.70 
.80 
1.00 
1.25 
.60 
.60 
45  00 
60.00 
4.00 
.60 
10.00 
10  00 
85  00 
3.00 

8.00 
35  00 
40  00 
30  00 
.80 


$8646  $8394 


chafis\nTsuppeiieLVfor  ^cons^ru^tion^rthe  Walworth  Run 
Diversion  Sewer  under  two  contracts,  Sections  Nos.  1  and  2 
from  (A)  Hoag  &  Zullo,  Cleveland,  (B)  Donnelly  &  Graham, 
Cleveland,  (C)SMlnson  Co.,  Cleveland,  (D)  Gawne  Contracting 
Co    Cleveland,  (E)  Dock  Contractor  Co.,  Hoboken,  N.  J., 


Section  No.  1 

4600  lin.ft.  5  ft.  6  in.  circular  brick  sewer  complete  in 

4600liin  ft.  6  ft.  circular  brick  sew=r  compbts  in  pi?.c;. 
4600  lin.ft.  6  ft.  6  in.  circular  brick  sewer  complete  m  ^ 

4600  Unit.'  6  ft!  6  in.'  x  5  ft.  6  in.  section  brick  sewer  in      ^  ^ 


N. 
B 


(F) 
C 


SEWER — CLEVELAND,  OHIO 

Joseph  Winterbottom,  Cleveland,  (G)  J.  Connelly  Construc- 
tion Oo  Ceveland  H)  W.  P.  Gibbons  Co.,  Cleveland,  (I) 
Henry  C  U  Chicago,  111.  (J)  William  McDowell  &  Son  Co 
Cleveland  (K)  ChJrles  A.  Haskin,  Boston  Mass  < 
J  Wagner  &  Son,  Detroit,  Mich.  The  item  bids  were 
follows: 


(L) 

as 


S24 . 00 
27.31 


45 


$25 . 65 
2S .  30 


$27 . 80 
27.80 


$29. 15 
31 .00 


$30.10 


place . 


28 .50      27  . 80      32  00 
35.00 


29.11 


$35 . 00 
35 . 00 


30.50 
35 . 00 


G 

H 

I 

$30.90 

$32 

29 

$34 

00 

32 

29 

35 

00 

32 

29 

36 

00 

33 

29 

36 

00 

5000 . 00 

7000 

00 

3000 

00 

J 

K 

L 

$34 
33 

50 
95 

$39 
41 

40 

30 

$45.00 
45.00 

34 

50 

43 

50 

45.00 

34 
6500 

50 
00 

50 
4500 

00 
00 

45.00 
1000.00 

27.80 

1  f  —  T """" :::::::::::::  —~r 

Extended  totals  *     '                         .  B  q  ^  p>           g           H  I 

Section  No.  2  ,„  „  «„  swn  50  $35  00    $30  90    $37.29    S34.00    $34.50  $39.40 

3750  lin  ft.  5  ft.  6  in.  circular  brick  sewer  complete  in  place                       $25.45  $26.23  *|1.50  $30.50  $35.00    $30  .  J(           ^      ^      ^  ^ 

3750lin.ft.  6ft,  circular  brick  sewer  completeni  pi 29!  70  28.35  31.50    30.50 

35 . 00 


43.50 


E 

$30.50 

28.56      27.00      31.50    37 ' ^      36  00      34  50 

3750  lin  ft  6  ft.  6  in.  circukrlirickSwVr  complete  in  place   29.70      28.35      31.50      .....  •  ^      36!  00      34.50  50.00 

f^^^^r^^^.^      ™1  2S  ills  m  2«  m  w  « 

1  manhole  "C" 


Extended  totals 


$101,537  $101,262  $121,875  S116.725  $116,925  $121,875  $146,037  $131,800  $134,112  $153,250 
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SEWER   EXTENSIONS — SCARSDALE,   N.   Y.  (continued) 

DIVISION  C  CGHIJLNP 

18°°  |!n£-  l<Wn  vitrified  sewer,  6  ft  deep  or  less                                                                               .$0.77  $0.80  $0.79  $0.50  $1.00  $0.fi4  $0.75  $0  80 

1200  1m  ft.  ,6  ft -to  8  ft.  deep,  inc.  8ft    96  .90  1.10  .55  1.20  .80  1.00  95 

2™  M"      S-  J°                    !D0-  }?£ 149  1-20  2.00  1.00  1.35  1.30  1.50  1.40 

3 0    m.f  .,  12  ft.  to   4  ft.  de.  P.  inc.    4  ft                                                                                            1.70  1.50  2.50  1.10  1.80  1.52  1.65  1.70 

J50  lin.ft.,  14  ft.  to  16  ft.  deep,  inc.  16  ft                                                                                            2.40  1.50  3.50  1.25  1.95  1.75  2.00  2.10 

200  m  ft.,  16  ft.  to  18  ft.  deep,  inc.  18  ft                                                                                                  2.95  2 . 00  4 .  50  1 .  50  2 .  70  2 . 00  2.10  2. 60 

250           20  ft.  to  22  ft.  deep,  inc.  22  ft                                                                                            4.40  4.00  7.00  1.90  4.50  3.50  3  00  3.90 

?on  vHt"  o<  %  J°  or  It  f  PP'  -nC-  otll 5 .  30  5 . 00  9 . 00  2 .  50  7 .  50  5.00  3.50  4.70 

iS°r   V/  9rV  V    98  ft t  deep,  inc.  26  ft                                                                                              5.75  6.00  9.00  2.75  9.50  6.00  3.75  5.00 

™  ln  "  '  26    '  ^  28  ft.  deep,  inc.  28  ft                                                                                                      6.50  8.00  9.00  3.00  10.50  6.40  5.00  6  00 

rnn'r  ft;  2|  ft.  to  30  ft  deep,  inc  30  ft                                                                                                 7.70  8.00  9.00  3.50  11.00  7.00  5  50  8  00 

?nn°,  rHl"  2  H  1°  A^1        VnSv  88  80  1  10  -53  .82  .69  1.25  .80 

onn^          in  ft"  +    19  f+"  deep,  inc.  10  ft                                                                                            1.19  .90  1.50  .55  .95  .83  1.00  1  00 

hn  ft.  12  ft  to  14  ft  deep,  inc  14  ft                                                                                              1.60  1.20  2.00  .99  1.50  1.12  2.00  1.60 

?S  1           «    •   °    «     ^eeP'!r"'-    o                                                                                                         2- 30  150  2- 50  1-21  2.00  1.27  2.25  2  00 

lOIm.ft.,  16  ft.  to  18  ft  deep,  10c.  18  ft                                                                                               2.90  2.00  3.00  1.51  2.40  1.67  2.50  2  50 

™  Ys  on  1 0-in.  sewer  (over  sewer  price)  47  60  x  00  g0  m  lcg  gQ 

500  Ys  on  8:m.  sewer  (over  sower  price)  35  50  1.00  .  70  .  60  1.12  65  60 

on  L"H?Hnnn° 9Sf  °V?r  Y  PJi?e) '  -                                                                                                       1-25  .60  1.25  1.00  1.00  1.88  .20  2: 00 

90  additional  2-ft.  pieces,  6-m.  pipe....           ....   34  .30  .75  .40  .50  .25  .20  50 

7?  ;n  ft-  10-in.  iron  pipe  sewer  (over  vitrified  price)  92  2.50  3.50  2.00  1.10  3  60  60  80 

24  hn.ft.  8-1n  iron  pipe  sewer  (over  vitrified  price)  69  2.00  2.50  1.75  90  3  00  55  '60 

Ii^ndfL  A           rlfs'   '.  -    Qtt                                                                                           45.00  90.00  50.00  40.00  42! 00  35! 00  60.00  45! 00 

41  manholes,  O  ft  to  8  ft  deep,  inc  8  ft                                                                                            48.00  100.00  60.00  45.00  50.00  44.00  65.00  00  00 

110  lm  ft.  manholes  depth  over  8  ft  (necks)                                                                                        3.75  4.00  5.00  5.00  2.50  4.00  11.00  4  00 

24  hn.ft.  manholes  depth  below  16  ft.  (13  m.  walls)                                                                                    6.00  8.00  15.00  7.00  5  00  5  25  15  00  7  00 

10  spurs  in  manholes,  6-in   ■  40  .30  1.00  1  00  .50  '.25  50  00 

3  sewer  drop  connections,  8-m                                                                                                                 10.00  5.00  25.00  25.00  12.00  6  50  7  00  10  00 

1  lamp-hole  on  8-in.  sewer                                                                                                                       10  00  20.00  15.00  50.00  10.00  7.  50  9  00  10  00 

8ifft ;;^^;isw                                                              90  00  90.00  125.00  100.00  82.00  190.00  leo.oo  8.5:00 

CoM ingent  Extras                                                                                                                        3  10  3  00  3  00  3  00  2  75  3  15  2.70  3  00 

80  yd.  concrete  not  shown  on  details        .                                                                                           6.00  6.00  6.00  7.00  7.00  6.00  10.00  8  00 

JOOM- (*•  b.m.  sheetmg  and  shoring  left  m                                                                                       20.00  1.00  40.00  5.00  35  00  40.00  45.00  35  00 

3  M  ft- b.m.  flooring  or  foundation  lumber                                                                                        40.00  30.00  00.00  10.00  35.00  40  00  40  00  40  00 

1000  ft.  b.m  forms  for  concrete                                                                                                        90.00  30.00  00.00  10.00  35.00  40.00  15  00  30  00 

100  yd.  earth  excavation  not  included  otherwise                                                                                  2.00  1.00  .40  60  50  68  1  00  80 

}nn ft    fift't  't^d  house  sewer  6  ft.  deep  or  less  80  .60  .40  .35  .60  .48  50  50 

Ion      ft'?nV  ti  ,  ii deep,  inc.  10  ft                                                                                                 1.00  .80  .75  .60  1.00  .76  1.00  .80 

WOnft 19ft  iu'ft'd :  deep,  inc  12ft                                                                                             1.20  1.00  1.50  .70  1.20  .96  1.25  1.05 

501m  ft.,  12  ft.  to  14  ft.  deep,  inc.  14  ft                                                                                                         1  50  1.00  2.00  SO  1.50  1  10  1  60  1  40 

30  yd.  rock  excavation  in  house  sewer  trench                                                                                     4.00  4  00  3  00  3  25  3  00  3  15  2  75  3  00 

Extended  totals   $43,589  $40,481  $53,074  $31,964  $43,205  $42,483  $48,924  $43,336 


HUNTLEY  SEWER  SYSTEM  NO.  2 — SYRACUSE,  N.  Y. 
„  +Bids  were  received  July  12  for  the  construction  of  the       (D)  Prank  George,  White  Plains;  (E)  Samuel  Bonn  Svracuse- 
Huntley  Sewer  System  No.  2  from  (A)  J.  C.  SCHRADE  Brook-       (F)  P.  S.  SposatS,  Syracuse;  (G)  Grant   Smith  &  Co   &  Locher 
lyn  (awarded  contract,  using  reinforced  concrete);  (B)  Mondo      Rome;  (H)  Hookway  Construction  Co    Syracuse    (I)  Charles 
Construction  Co.,  Syracuse;   (C)  Bonn  &  Marnell,  Syracuse;      Ippolito,  Orange,  N.  ^    The  item  bids  were  as  follows: 

Reinforced  concrete 

1250  lin.ft.  66-in.  storm  sewer  

640  lin.ft.  60-in.  storm  sewer  

660  lin.ft.  45-in.  storm  sewer  ' 

860  lin.ft.  42-in.  storm  sewer  

920  lin.ft.  36-in.  storm  sewer  

1600  lin.ft.  33-in.  storm  sewer  

2930  lin.ft.  27-in.  storm  sewer  

Brick 

1250  lin.ft.  66-in.  storm  sewer  

640  lin.ft.  60-in.  storm  sewer  

660  lin.ft.  45-in.  storm  sewer  

860  lin.ft.  42-in.  storm  sewer  

920  lin.ft.  36-in.  storm  sewer  

1600  lin.ft.  33-in.  storm  sewer  

2930  lin.ft.  27-in.  vitrified  pipe  storm  sewer  

Monolithic  concrete 

1250  lin.ft.  66-in.  vitrified  pipe  storm  sewer  

640  lin.ft.  60-in.  vitrified  pipe  storm  sewer  

600  lin.ft.  45-in.  vitrified  pipe  storm  sewer  

800  lin.ft.  42-in.  vitrified  pipe  storm  sewer  

920  lin.ft.  36-in.  vitrified  pipe  storm  sewer  

1600  lin.ft.  35-in.  vitrified  pipe  storm  sewer  

2930  lin.ft.  27-in.  vitrified  pipe  storm  sewer  

Vitrified  pipe 

1080  lin.ft.  24-in.  storm  sewer  

590  lin.ft.  22-in.  storm  sewer  '  ' 

1680  lin.ft.  20-in.  storm  sewer  

1020  lin.ft.  18-in.  storm  sewer  

2380  lin.ft.  15-in.  storm  sewer  

4460  lin.ft.  12-in.  storm  sewer  

80  lin.ft.  24-in.  sanitary  sewer  

820  lin.ft.  22-in.  sanitary  sewer  

120  lin.ft.  20-in.  sanitary  sewer  

950  lin.ft.  18-in.  sanitary  sewer  

5750  lin.ft.  12-in.  sanitary  sewer  

6450  lin.ft.  10-in.  sanitary  sewer  

5880  lin.ft.  8-in.  sanitary  sewer  

12,100  lin.ft.  6-in.  sanitary  laterals   . 

1700  lin.ft.  10-in.  storm  laterals  

39  line  manholes,  3x4  ft  \  [  \ 

8  line  manholes,  4x4  ft  f .....  . 

6  line  manholes,  Type  "L"  

25  double  line  manholes  

3  junction  manholes  

17  double  junction  manholes,  Type  "6"  

9  double  junction  manholes,  Type  "D"   .  .  . 

2  double  drop  junction  manholes  

1  special  manhole  No.  8  ' .  . 

6  large  catch  basins  

75  small  catch  basins  

1  connection  existing  sewer  

2  connection  existing  manholes  

5  cu.yd.  brick  or  concrete  piers  


Extended  totals  brick  sewer. 


A 

B 

c 

D 

E 

F 

G 

H 

I 

$9.25 

$7.90 

$7.55 

$6.99 

$7.25 

$6.75 

$7 . 86 

$9.00 

$11.89 

7.15 

7.00 

6.07 

5.90 

5.90 

5.65 

6.26 

7.50 

10  29 

4.60 

5.50 

4.41 

4.17 

4.65 

4.25 

4.57 

5.50 

8.03 

4.15 

5.20 

4.12 

3.84 

4.25 

4.10 

3.83 

5.50 

7.62 

3.85 

4.50 

3.71 

3.71 

3.80 

4.85 

3.34 

4.75 

6.22 

2.95 

3.25 

2.95 

2.89 

2.80 

3.00 

2.93 

3.75 

6.11 

2.65 

2.60 

2.55 

2.45 

2.35 

2.40 

2.59 

3.00 

5.38 

16.75 

11.92 

10.95 

12.94 

21.81 

14.75 

10  51 

10.00 

11.54 

19  72 

10.00 

5.49 

5.75 

8.93 

13.18 

9.00 

5.30 

5.62 

7.62 

13.00 

8.90 

5.11 

6.02 

6.40 

11.16 

7.50 

4.29 

4.55 

5.72 

10.89 

3.00 

2.83 

2.40 

3.73 

5.70 

11.75 

9.86 

9.63 

11.22 

15.94 

9.65 

8.53 

8.50 

8.88 

13  09 

7.10 

5.46 

5.59 

5.59 

11.39 

6.85 

5.19 

5.22 

4.68 

11.87 

5.75 

4.63 

5.45 

3  92 

9.73 

5.40 

3  66 

3.90 

3.80 

10.11 

5.25 

3.12 

3.07 

3.24 

8.58 

1.65 

1.25 

1.74 

2.01 

1.55 

2.50 

2.27 

1  90 

3.93 

1.60 

1.10 

1.74 

1.86 

1.50 

2.45 

2.23 

1  90 

3.53 

1.35 

1.00 

1.40 

1.60 

1.25 

2.00 

2  00 

1  50 

3.35 

1.10 

1.00 

1.25 

1.36 

1.10 

1.50 

1 .60 

1.40 

3.22 

.95 

.85 

1.09 

1.25 

1 .00 

1.20 

1.45 

1.10 

2.84 

.40 

.60 

.87 

.84 

.75 

.95 

1.02 

.80 

2. 12 

3.35 

1.50 

2.01 

2.38 

3.27 

3.00 

3.54 

4.00 

1.59 

3.20 

1.40 

1.92 

2.14 

2.40 

2.00 

1 .52 

2.50 

1.52 

2.75 

1.40 

1.98 

2.55 

3.29 

3.50 

1.30 

3  00 

1.34 

1.80 

1.25 

1.48 

1.35 

1.60 

1.95 

1 .20 

1.75 

1.22 

.90 

1.00 

1.05 

1.15 

1.10 

1.20 

.78 

1  00 

.70 

.55 

.60 

.93 

1.10 

.90 

1.10 

.56 

.95 

.65 

.45 

.55 

.93 

.85 

.90 

.90 

.67 

.85 

.55 

.40 

.40 

.50 

.40 

.39 

.50 

.61 

.45 

.50 

.50 

.60 

.50 

.59 

.60 

.75 

.78 

.65 

.50 

40.00 

55 . 00 

40.00 

37 . 50 

45.00 

50  00 

62. 10 

3S  00 

38  00 

45.00 

60.00 

55.00 

58 . 25 

65 . 00 

53  00 

71  20 

45  00 

45.00 

60  00 

160.00 

80  00 

71.50 

55 . 00 

60  00 

85  00 

70  00 

50  00 

75 . 00 

150.00 

60.00 

72.00 

90.00 

80  00 

166  00 

70  00 

00  00 

00.00 

60.00 

60.00 

58.75 

75.00 

55  00 

97  00 

70  00 

70  00 

140.00 

150.00 

85.00 

88  00 

255 . 00 

110.00 

135.00 

120  00 

100 . 00 

175 . 00 

150.00 

125.00 

137 . 00 

85.00 

95  00 

170  00 

125.00 

100  00 

200 . 00 

200 . 00 

155.00 

180 . 00 

110.00 

no  oo 

220  00 

140  00 

100  00 

330 . 00 

200 . 00 

160  00 

300  00 

525  00 

140  00 

500  00 

120  00 

150.00 

40.00 

60.00 

35  00 

55.00 

37.00 

40  00 

54  00 

40  00 

40  00 

25.00 

23  00 

25  00 

25  00 

25  00 

30  00 

41  50 

30.00 

32  00 

500 . 00 

5.00 

25 . 00 

15.00 

35.00 

30  00 

25 . 00 

100  00 

50  00 

50.00 

5.00 

5.00 

5  00 

5  00 

10  00 

25  00 

20  00 

50  00 

15.00 

8.00 

5.00 

7.50 

15  00 

9  00 

13.20 

8  00 

18  00 

$82,731 

$84,305 

$85,305 

$85,921 

$86,957 

$92,100 

$92,165 

$95,152 

$126,743 

$117,657 

$101,802 

S105.9S8 

$118,651 

$166,335 

$104,714 

$97,245 

$103,327 

$103,276 

$158,476 
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Bids  received  until  July  26,  1915. 

Highway  Work 

Albany,  N.  Y. 

State  of  New  York,  Office  of  the  State  Commission  of  High- 
ways, Albany,  N.  Y. — Pursuant  to  the  provisions  of  Chapter 
30,  Laws  of  1909,  as  amended  by  Chapter  646,  Laws  of  1911, 
and  Chapter  SO,  laws  of  1913,  sealed  proposals  will  be  received 
by  the  undersigned  at  their  office,  No.  55  Lancaster  Street, 
Albany,  N.  Y.,  at  1  o'clock  p.m.  on  Monday,  July  26th,  1915,  for 
the  construction  of  the  following  highways: 
Road  Approx. 
No.        County  Name  of  Road  length 

5498.  .  .Orange.  .  .Cornwall-West  Point,  Parts  1  and  2   4.03 

5573.  .  .Orange.  .  .Cornwall-West  Point,  Part  3   1.27 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  Division  Engineer 
Bertrand  H.  Wait,  Columbus  Institute,  11  Washington  Street, 
Poughkeepsie,  N.  Y. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

Proposals  for  each  contract  must  be  presented  in  a  separate 
sealed  envelope  endorsed  on  the  outside  with  the  number  of 
the  road  for  which  the  proposal  is  made.  Each  proposal  must 
be  accompanied  by  a  draft  or  certified  check  issued  by  a  Na- 
tional or  State  bank  in  good  credit  within  the  State  and  pay- 
able at  sight  to  the  order  of  the  State  Commission  of  High- 
ways for  an  amount  equal  to  at  least  five  per  cent,  of  the 
amount  of  the  proposal  which  such  draft  or  check  accom- 
panies. 

This  draft  or  check  will  be  held  by  the  Commission  until 
the  contract  and  bond  are  duly  executed. 

The  successful  bidder  will  be  required  to  give  a  bond  for 
fifty  per  cent,  of  the  amount  of  the  contract,  such  bond  to  be 
executed  by  a  surety  company  to  be  approved  by  the  Com- 
mission, or  a  bond  secured  by  the  deposit  of  collateral  securi- 
ties to  be  approved  by  the  Commission. 

The  right  is  reserved  to  reject  any  or  all  bids. 

EDWIN  DUFFEY,  Commissioner. 

I.  J.  MORRIS,  Secretary. 


Bids  received  until  Aug.  7,  1915. 

Stratford  Avenue  Bridge  and  Approaches 

Bridgeport,  Connecticut. 

Sealed  proposals  addressed  to  the  Stratford  Avenue  Bridge 
Commission,  Bridgeport,  Conn.,  will  be  received  at  the  office 
of  the  Board  of  Contracts  and  Supplies,  City  Hall,  Bridgeport, 
Conn.,  until  twelve  o'clock  noon  on  the  seventh  day  of  August, 
1915,  and  at  that  time  will  be  publicly  opened  and  read.  The 
work  involved  includes  the  construction  of  a  reinf orced-con- 
crete  girder  bridge,  with  a  double  leaf  bascule  channel  span 
and  all  substructures  and  approaches.  The  bridge  will  have 
a  roadway  54  ft.  clear  of  the  curbs,  two  sidewalks  13  ft.  wide, 
length  of  bridge  from  abutment  to  abutment  being  499  ft. 

Complete  data,  plans,  specifications,  etc.,  can  be  seen  after 
July  15  in  the  office  of  the  Board  of  Contracts  and  Supplies, 
City  Hall,  Bridgeport,  Conn.,  and  in  the  office  of  the  Consult- 
ing Engineers,  Greiner  &  Whitman,  Fidelity  Building,  Balti- 
more, Md.  Contractors  can  obtain  complete  sets  for  $5.00  per 
set  upon  application  to  the  Consulting  Engineers,  the  sets 
thus  secured  to  remain  the  property  of  the  purchaser  without 
refund. 

A  certified  check  for  ten  thousand  dollars  must  accompany 
each  bid.  Contractors  will  be  required  to  furnish  satisfactory 
evidence  of  their  experience  in  doing  similar  work  and  their 
ability  to  finance  the  work,  and  the  successful  contractor  will 
be  required  to  furnish  a  bond  to  the  full  amount  of  the  con- 
tract price.  The  Commission  reserves  the  right  to  reject  any 
or  all  proposals,  or  parts  of  proposals,  or  make  the  award 
for  the  entire  work  or  such  portion  thereof  as  may  be  con- 
sidered best  for  the  interests  of  the  city. 


Bids  received  until  Aug.  31,  1915. 

Passaic  Valley  Sewerage  Commissioners 

SUPERSTRUCTURE  FOR  NEWARK  BAY  PUMPING 
STATION 
NOTICE  TO  CONTRACTORS. 

Notice  is  hereby  given  that  the  Passaic  Valley  Sjwerage 
Commissioners  have  designated  Tuesday,  the  thirty-first  day 
of  August,  nineteen  hundred  and  fifteen,  at  two  o'clock  in  the 
afternoon,  as  the  time  when  they  will  meet  at  their  usual 
place  of  meeting,  Essex  Building,  Clinton  Street,  Newark,  New 
Jersey,  to  receive  proposals,  in  writing,  for  the  construction 
of  Superstructure  and  appurtenances  for  Newark  Bay  Pump- 
ing Station,  the  said  work  being  Part  of  Section  5,  of  the 
Passaic  Valley  Sewerage  Works. 

Particulars  that  may  enable  Contractors  to  judge  of  the 
character  of  the  work  are  given  below: 

The  work  to  be  done  consists  of  the  construction  and  com- 
pletion of  the  Superstructure  of  Newark  Bay  Pumping  Sta- 
tion and  all  appurtenances,  comprising,  in  part,  of  Engine- 
Room,  Screen-House,  Administration  Building,  Boiler-House, 
Coal-House,  Chimney,  and  including  Crane  runways.  Econ- 
omizer support,  steel  water  storage  tank,  and  all  plumbing, 
electric  light  wiring  and  fixtures,  water-supply  piping,  elec- 
tric conduits,  interior  and  exterior  decorations  and  all  appur- 
tenant work. 

A  certified  check  for  two  thousand  ($2000.00)  dollars 
(drawn  on  a  National  Bank  or  Trust  Company,  established  in 
the  City  of  New  York,  or  in  the  State  of  New  Jersey,  within 
Passaic  Valley  Sewerage  District),  must  accompany  the  bid. 
A  bond  in  the  sum  of  thirty  thousand  ($30,000.00)  dollars  will 
be  required  for  the  further  performance  of  the  contract. 

Drawings,  form  of  contract  and  specifications,  and  blank 
form  for  proposal,  may  be  obtained  at  the  Commissioners' 
office  from  William  M.  Brown,  Chief  Engineer. 

The  Commissioners  reserve  the  right  to  reject  any  or  all 
bids. 

PASSAIC   VALLEY   SEWERAGE  COMMISSIONERS. 
JOSEPH  H.  QUIGG,  Clerk. 
July  13,  1915. 

m 

Bids  received  until  Auk,  3,  1915. 

Highway  Work 

OFFICE  OF  THE  STATE  COMMISSION  OF  HIGHWAYS. 

Albany,  N.  Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office,  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
p.m.  on  Tuesday,  the  3rd  day  of  August,  1915,  for  the  repair 
of  highways  in  the  following  counties: 

Broome  (one  contract — resurfacing);  Chemung  (one  con- 
tract— resurfacing);  Chenango  (one  contract — resurfacing); 
Clinton  (one  contract — resurfacing)  ;  Columbia  (one  contract 
— surface  treatment  and  resurfacing)  ;  Dutchess  (two  con- 
tracts— surface  treatment  and  resurfacing) ;  Erie  (one  con- 
tract— resurfacing);  Herkimer  (one  contract — surface  treat- 
ment); Monroe  (one  contract — resurfacing);  Montgomery  (one 
contract — surface  treatment);  Otsego  (one  contract — resur- 
facing); Putnam  (one  contract — surface  treatment  and  re- 
surfacing) ;  St.  Lawrence  (three  contracts — surface  treatment 
and  resurfacing);  Schoharie  (one  contract — retaining  walls); 
Steuben  (one  contract — resurfacing);  Sullivan  (one  contract — 
resurfacing);  Tompkins  (one  contract — surface  treatment); 
Warren  (one  contract — surface  treatment);  Westchester  (two 
contracts — surface  treatment  and  resurfacing). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  office  of  the  Division  Engineers 
in  whose  division  the  contracts  are  to  be  repaired.  The  ad- 
dresses of  the  Division  Engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished  on  request. 

The  especial  attention  of  bidders  is  called  to  "Information 
for  Bidders"  in  the  itemized  proposal,  specifications  and  con- 
tract agreement. 

EDWIN  DUFFEY,  Commissioner. 
I.  J.  MORRIS,  Secretary. 


July  29,  1915 


ENGINEEKING  NEWS 


★Denotes  work  advertised  in  ENGINEERING  NEWS. 

+Denotes  contract  awarded.    The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 


RAILWAYS — STEAM  AND  ELECTRIC 

Massachusetts — Bay  State  St.  Ry. — This  company  has  ap- 
plied to  the  Council  of  Wakefield,  Mass.,  for  a  franchise  to 
improve  its  lines  on  Main  St.  R.  S.  Goff,  Boston,  is  Vice-Pres. 
and  Gen.  Mgr. 

Massachusetts — Holyoke  St.  Ry. — This  company  has  ap- 
plied to  the  Council  of  Amherst,  Mass.,  for  a  franchise  to  ex- 
tend its  line  on  South  Pleasant  St.  Louis  D.  Pellissier,  Holy- 
oke, is  Vice-Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Connecticut — Connecticut  Co. — This  company  plans  to  re- 
construct its  line  on  North  Ave.,  from  North  Main  St.  to 
Trumbull  Rd.,  Bridgeport,  Conn.  Charles  H.  Chapman,  Bridge- 
port, is  Mgr. 

New  York — According  to  press  reports  Charles  W.  Morse 
and  associates  of  the  Hudson  Navigation  Co.  are  organizing  a 
company  for  the  purpose  of  constructing  a  railway  on  Front 
St.,  Troy,  N.  Y. 

New  York — International  Ry.  Co. — This  company  plans  to 
extend  its  lines  on  Michigan  Ave.  and  Ohio  St.,  Buffalo,  N.  Y. 
J.  C.  Sheldon,  Buffalo,  is  Pur.  Agt. 

New  Jersey — Morris  County  Traction  Co. — This  company 
is  interested  in  the  organization  of  a  company  for  the  pur- 
pose of  constructing  an  electric  railway  from  Landing  to  Lake 
Hopatcong,  through  Port  Morris  to  Netcong,  N.  J. 

Pennsylvania — A  movement  is  being  agitated  for  the  con- 
struction of  a  railway  from  Sinking  Spring  to  Ephrata,  where 
it  will  connect  with  lines  operating  to  Lancaster  and  Lebanon. 

♦Pennsylvania — Shenandoah,  Frackville  &  Pottsville  Ry. — 
This  company  has  awarded  the  contract  to  J.  B.  TREXLER, 
rteading,  for  the  construction  of  a  railway  connecting  Frack- 
ville  with  St.  Clair,  about  five  miles. 

Pennsylvania — South  Brownsville  St.  Ry. — This  company  is 
being  organized  for  the  purpose  of  constructing  an  electric 
railway  from  Brownsville  to  South  Brownsville,  Penn.  W.  E. 
Moore,  H.  L.  Mitchell,  J.  S.  Jenks  and  E.  T.  Brashears  are  in- 
terested. 

Virginia — Louisville  &  Nashville  R.R. — This  company  con- 
templates the  construction  of  an  18-mile  line  from  Blackley, 
Va.,  to  the  headwaters  of  Rockhouse  Creek.  W.  H.  Courtenay, 
Louisville,  Ky.,  is  Ch.  Engr. 

Virginia — York  &  Rappahannock  River  Ry. — This  company 
has  applied  for  a  charter  to  construct  a  railway  from  West 
Point  to  Urbanna,  Va.,  about  17  miles.  R.  S.  Bristow,  Urbanna, 
is  Pres.,  P.  H.  Sprague,  West  Point,  Vice-Pres.  and  W.  H. 
Ryland,  Urbanna,  Secy. 

West  Virginia — Fairmont  &  Helen's  Run  R.R. — This  com- 
pany has  been  incorporated  to  construct  a  railway  from  the 
mines  of  the  Consolidated  Coal  Co.  on  Helen's  Run  to  the 
tracks  of  the  Baltimore  &  Ohio  R.R.,  near  Fairmont,  W.  Va. 
The  incorporators  are:  Carl  R.  Gray,  M.  C.  Byers,  C.  H.  Porter 
and  H.  R.  Pratt. 

+West  Virginia — Ohio  Valley  Electric  Ry. — The  contract 
has  been  awarded  by  this  company  to  the  BRUBAKER  CON- 
STRUCTION CO.  for  the  construction  of  an  extension  to  the 
line  on  12th  Ave.,  Huntington. 

Georgia — Pelham  &  Havana  R.R. — Surveys  have  been  com- 
pleted by  this  company  for  the  extension  of  its  line  from  Dar- 
sey,  Ga.,  to  Havana,  Fla.*  about  five  miles.  J.  M.  Wilkinson, 
Valdosta,  in  Pres.    Noted  June  22. 

Alabama — The  Alabama  Power  Co.  contemplates  the  exten- 
sion of  the  street  car  lines  of  the  Anniston  Electric  &  Gas  Co., 
which  it  recently  acquired,  from  Anniston  to  Blue  Mountain. 
A.  L.  Kenyon,  Anniston,  is  Mgr. 

Tennessee — Nashville,  Chattanooga  &  St.  Louis  Ry. — Plans 
are  being  considered  by  this  company  for  the  construction  of 
a  three-mile  extension  from  Tottys  to  Valley,  Tenn.  H.  Mc- 
Donald, Nashville,  is  Ch.  Engr. 

Ohio — Cleveland  Ry. — This  company  will  extend  its  line 
on  Euclid  Ave.  from  22nd  to  40th  St.,  Cleveland,  Ohio.  George 
L.  Radcliffe,  Cleveland,  is  Gen.  Mgr. 

Ohio — East  Village  &  Harbor  Traction  Co. — Surveys  are  be- 
ing made  by  this  company  for  the  construction  of  a  rail- 
way in  Ashtabula. 

Ohio — Lorain,  Ashland  &  Southern  R.R.  —  According  to 
press  reports  this  company  is  making  preliminary  arrange- 
ments for  the  extension  of  its  line  from  Custaloga  to  Big 
Prairie,  Ohio.  John  Lake,  Big  Prairie,  is  interested.  Noted 
June  10. 

Indiana — Ft.  Wayne  &  Northern  Indiana  Traction  Co. — 
Preliminary  arrangements  are  being  made  by  this  company 
for  the  reconstruction  of  its  line  on  State  Blvd.,  Ft.  Wayne, 
Ind.  Samuel  W.  Greenland,  Ft.  Wayne,  is  Gen.  Mgr.  and  Pur. 
Agt.    Noted  May  20. 

Michigan — Detroit,  Pontiac  &  Owosso  Ry. — This  company 
has  been  granted  a  franchise  to  construct  a  railway  in  Pon- 
tiac, Mich.  This  is  part  of  a  proposed  railway  which  will  con- 
nect Owosso  and  Detroit.  George  H.  Lau,  Detroit,  is  inter- 
ested.   Noted  June  24. 

Iowa — The  Des  Moines  &  Southern  R.R. — This  company 
will  soon  start  work  on  the  construction  of  a  five-mile  rail- 
way from  Swanwood  Junction  to  Des  Moines.  C.  H.  Crooks  is 
Gen.  Mgr. 


Minnesota — Duluth  St.  Rv. — Plans  are  being  prepared  bv 
this  company  for  the  extension  of  its  line  from  West  Duluth 
to  New  Duluth,  Minn.    Herbert  Warren  is  Gen.  Mgr. 

Arkansas — A.  C.  Veach,  Gravette,  Ark.,  is  interested  in  the 
construction  of  an  electric  railway  from  Melbourne,  Ark.,  to  a 
connection  with  the  St.  Louis,  Iron  Mountain  &  Southern  R.R., 
about  12  miles. 

Texas — Plans  are  being  considered  for  merging  the  prop- 
erties of  the  Texas  Traction  Co.  and  the  Southern  Traction 
Co.  It  is  planned  to  extend  the  line  of  the  latter  company 
from  Waco  to  San  Antonio. 

Texas — Corpus  Christi  Traction  Co. — This  company,  recent- 
ly incorporated,  will  construct  a  svstem  of  interurban  electric 
railways  to  radiate  out  of  Corpus  Christi. 

Oklahoma — Plans  are  being  prepared  for  the  construction 
of  an  electric  railway  from  Henrvetta  to  Denver,  about  three 
miles.    Z.  T.  Sweeney,  Columbus,' Ind.,  is  interested. 

Oregon — At  a  recent  election  held  at  Grants  Pass  the  citi- 
zens voted  in  favor  of  ratifying  the  contract  by  which  Twohy 
Bros.,  Portland,  will  take  over  ten  miles  of  municipal  con- 
structed railroad  and  continue  the  line  to  the  coast. 

+Oregon — St.  Helens  Lumber  Co. — It  is  reported  that  this 
company  has  awarded  the  contract  for  the  construction  of 
four  miles  of  railway  to  the  ELLIOTT  CONSTRUCTION  CO., 
Portland. 

Oregon — Southern  Oregon  Traction  Co. — This  company  has 
purchased  the  steam  railway  from  Medford  to  Jacksonville, 
Ore.,  and  will  electrify  it,    S.  S.  Bullis,  Medford,  is  interested. 

California — According  to  press  reports  surveys  are  being 
made  for  the  construction  of  a  railway  from  Eureka,  Calif.,  to 
Klamath  Falls,  Ore. 

British  Columbia — Surveys  have  been  made  for  the  con- 
struction of  a  railway  from  Kittamaat  Arm,  B.  C.  to  Prince 
Albert  by  way  of  Ft.  St.  John  and  Peace  River  Landing.  D. 
A.  Thomas,  Wales,  England,  is  interested. 

LIGHT,   HEAT   AND  POWER 

Dedham,  Mass. —  (Official) — Bids  will  be  received  bv  the 
Superintendent  of  Schools,  Town  Hall,  until  4  p.m.,  Aug.  *3,  for 
the  installation  of  a  heating  and  ventilating  system  in  the 
new  high  school  building.  Samuel  H.  Capen  is  Chn.,  High 
School  Bldg.  Com. 

+Buffalo,  N.  Y. — The  contract  for  the  installation  of  a 
heating  system  in  the  new  City  Hospital  has  been  awarded 
to  FITZPATRICK  &  HOEPNER,  Cleveland,  Ohio,  at  $67,929; 
the  contract  for  the  electrical  work  was  awarded  to  the  BISON 
ELECTRIC  CO.,  Buffalo,  at  $17,328.  See  item  under  "Buildings." 

Ellisburg,  N.  Y. — Frank  E.  Hamm  will  construct  an  elec- 
tric-light plant  and  system  in  Ellisburg. 

La  Pargeville,  N.  Y. — The  La  Fargeville  Electric  Light  Co. 
has  been  granted  permission  by  the  Public  Service  Commis- 
sion to  construct  electric-light  plants  in  the  towns  of  Theresa 
and  Orleans.    Noted  July  22. 

Perry,  N.  Y. — The  Perry  Electric  Light  Co.  plans  to  con- 
struct six  miles  of  transmission  line  between  Perry  and  Silver 
Springs,  also  nine  miles  between  Perry  and  Warsaw. 

Bloomfield,  N.  J. — The  Westinghouse  Lamp  Co.  plans  to 
construct  an  addition  to  its  power  house  in  the  Watsessing 
Section. 

♦Newark,  N.  J. — The  Public  Service  Electric  Co.  has  award- 
ed the  contract  for  the  construction  of  smoke  flues  at  its  new 
power  plant  at  Point-No-Point  to  the  STEVENS- AYLES- 
WORTH  CO.,  90  West  St.,  New  York,  N.  Y.  The  estimated  cost 
is  $12,250. 

Leonardtown,  Md. — The  construction  of  a  municipal  elec- 
tric-light plant  is  being  considered  by  the  City  Commissioners. 

Guntersville,  Ala. — The  construction  of  a  steam  driven 
power  plant  in  Guntersville  is  contemplated  by  the  Alabama 
Power  Co.  of  Birmingham.  The  company  also  plans  to  build 
a  transmission  line  between  Gadsen  and  Guntersville  to  fur- 
nish electricity  to  Albertville,  Boaz  and  other  towns. 

Hazard.  Ky. — It  is  reported  that  E.  C.  Lilly,  Bluefield,  Va., 
and  D.  Terpstra,  Norton, 1  Va.,  are  considering  plans  for  the 
construction  of  an  electric  generating  plant  to  supply  elec- 
tricity to  the  coal  mines  in  the  Hazard  field. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Aug.  3, 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  City  Hall,  for  the  in- 
stallation of  a  heating  and  ventilating  system  in  the  public 
bath  house  at  Spring  and  East  13th  St. 

+Madison,  Wis. — The  Madison  Gas  &  Electric  Co.  has 
awarded  the  contract  for  the  construction  of  a  brick  power 
transmission  sta'tion  on  Blunt  St.  to  T.  C.  MCCARTHY.  The 
estimated  cost   is  $15,000. 

Milwaukee,  Wis. — Work  will  soon  be  started  on  the  con- 
struction of  a  power  plant  on  Greenfield  St.  for  the  Mil- 
waukee Coke  &  Gas  Co.    The  estimated  cost  is  $12,000. 

Bancroft,  Iowa — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $10,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  municipal  electric-light  plant  . 

Nevada,  Iowa — A  13,500-volt,  3-phase  transmission  line  will 
be  constructed  from  Nevada  into  Colorado  by  the  Iowa  Ry.  & 
Lighting  Co.  They  will  also  build  a  sub-station  and  distri- 
bution system  in  Colorado. 
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+ Thompson,  Iowa — The  contract  for  the  construction  of  an 
electric-light  plant  has  been  awarded  to  the  STRONG  ELEC- 
TRIC CO.,  Des  Moines. 

Hardwiek,  Minn. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $5000  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  the  village  power  plant. 

Hastings,  Minn. — Bids  will  be  received  by  P.  A.  Hoffman, 
County  Audr.,  until  11  a.m.,  Aug.  16,  for  furnishing  two  Ke- 
wanee  locomotive  fire  box  low  pressure  steam  heating  boilers 
or  equal  thereof,  to  be  installed  in  the  courthouse. 

Rochester,  Minn. — Bids  will  soon  be  received  for  the  con- 
struction of  a  new  municipal  electric-light  plant.  The  esti- 
mated cost  is  $110,000.    A.  F.  Wright  is  City  Clk. 

Attica,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  an  electric-light  plant.  The  estimated  cost  is  $15,000. 
F.  H.  Kelburn,  Woodward,  Okla.,  is  Engr. 

Haviland,  Kan. — The  citizens  have  Voted  in  favor  of  issuing 
$7000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
installation  of  a  municipal  electric-light  plant. 

Parker,  Kan. — The  citizens  have  voted  to  issue  $5000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  installation 
of  a  municipal-electric  light  plant.    C.  O.  Conrad  is  City  Clk. 

Sharon  Springs,  Kan. — Plans  are  being  prepared  for  re- 
modeling the  lighting  plant.  The  estimated  cost  is  $10,000. 
W.  E.  Hulse  &  Co.,  Hutchinson,  is  Engr. 

Osceola,  Neb. — It  is  reported  that  the  Osceola  &  Shelby 
Electric-Light,  Heat  &  Power  Co.  plans  to  construct  six 
miles  of  transmission  lines  and  to  purchase  additional  elec- 
trical appliances. 

Billings,  Mont. — The  Montana  Power  Co.  will  construct  an 
addition  to  its  plant  at  an  estimated  cost  of  $20,000. 

Campbell,  Mo. — It  is  reported  that  the  Campbell  Public 
Service  Co.  plans  to  construct  an  addition  to  its  power  house 
and  to  purchase  a  new  boiler  and  a  Corliss  steam  or  oil  engine. 

Brandon,  Tex* — The  Texas  Light  &  Power  Co.  of  Dallas 
will  install  an  electric-lighting  system  in  Brandon.  The 
transmission  line  will  be  extended  from  Milford  to  Brandon. 

Seguin,  Tex. — Bids  will  be  received  until  Aug.  10  by  the 
Seguin  Electric-Light  &  Power  Co.  for  furnishing  power  plant 
equipment,  including  water  wheels,  transmission  machinery, 
generator  and  switchboards.    Owen  A.  Gafford  is  Mgr. 

Grants  Pass,  Ore. — The  citizens  have  voted  in  favor  of 
granting  a  franchise  to  the  Rogue  River  Public  Service  Cor- 
poration for  the  construction  of  a  light  and  power  plant. 

Portland,  Ore. — Bids  will  be  received  by  R.  H.  Thomas,  Clk., 
401  Court  House,  until  4  p.m.,  Aug.  5,  for  the  installation  of  a 
heating  and  ventilating  system  in  the  Franklin  High  School. 

Exeter,  Ont. — The  rate-payers  have  voted  to  appropriate 
$20,000  for  the  installation  of  a  hydro-electric  system. 

Otterville,  Ont. — The  Town  Council  is  considering  the  in- 
stallation of  a  hydro-electric  system. 

Petrolia,  Ont. — An  appropriation  of  $35,000  has  been  voted 
by  the  rate-payers  for  the  installation  of  a  hydro-electric 
plant  and  distribution  system.    Noted  June  10. 

BRIDGES 

Montpelier,  Vt. — Bids  will  be  received  until  7:  30  p.m., 
Aug.  2.  by  J.  M.  Bontwell,  Mayor,  for  the  construction  of  a 
steel  girder  bridge  with  a  concrete  floor  at  State  St.  Noted 
July  8. 

+Salem,  Mass. — The  Salem  Rebuilding  Commission  has 
awarded  the  contract  for  the  construction  of  a  culvert  and 
retaining  wall  to  PETER  BOMPIANI  &  CO.,  14  Federal  St., 
Boston,  at  $8881. 

+Hartford,  Conn. — The  Board  of  Contract  and  Supply  has 
awarded  the  contract  for  the  construction  of  a  reinforced- 
concrete  beam  bridge  on  Newfleld  Ave.  to  CHARLES  A. 
SIBLEY,  902  Chapel  St.,  New  Haven,  at  $6726. 

Albany,  N.  Y. — The  Delaware  &  Hudson  Co.  has  submitted 
plans  for  the  construction  of  a  bridge  over  Island  Creek 
to  the  Public  Service  Commission.  F.  Pond  is  Bridge  Engr. 
Noted  June  24. 

Cheektowga,  N.  Y. —  (Forks  post  office) — The  Public  Ser- 
vice Commission,  Buffalo,  has  appropriated  $100,000  for  the 
construction  of  a  viaduct  at  Harlem  Ave.  Devoe  P.  Hodson 
is  Comr. 

Olean,  N.  Y. — It  is  reported  that  the  city  will  construct 
a  bridge  over  the  Allegany  River  to  connect  Olean  with 
South  Olean.     H.  E.  Bunce  is  City  Engr. 

Chatham,  N.  J. — Philip  A.  Hickey,  Somerville,  at  $7333, 
submitted  the  lowest  bid  for  the  construction  of  a  new  bridge. 
He  will  probably  be  awarded  the  contract. 

+New  Brunswick,  N.  J. —  (Official) — The  Board  of  Chosen 
Freeholders  of  Middlesex  County  has  awarded  the  contract  for 
the  construction  of  a  reinforced-concrete  bridge  over  the 
South  River  on  the  South  Ambov-New  Brunswick  Rd.  to  the 
GENERAL  CONTRACTING  &  ENGINEERING  CO.,  29  Rector 
St.,  New  York,  N.  Y.,  at  $66,714.    Noted  July  8  and  22. 

+Pine  Brook,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Morris  and  Essex  Counties  has  awarded  the  contract  for  the 
construction  of  a  bridge  over  the  Passaic  River  at  Pine  Brook 
to  the  AVE  RILL- MATTHEWS  CO.,  Clinton  St.,  Newark,  at 
$39,860.     Noted  July  8  and  22. 

Trenton,  N.  J. — Bids  will  be  received  by  the  Board  of 
Chosen  Freeholders  of  Mercer  County  until  2:  30  p.m.,  Aug.  3, 
for  the  following  bridge  work:  Construction  of  a  steel  truss 
bridge  with  reinforced-concrete  retaining  walls  over  Doctor's 
Creek,  Hamilton  Township;  reinforced-concrete  bridge  over 
Beedens  Brook,  Rosedale-Mt.  Rose  Rd. ;  bridge  over  Assun- 
pink  Creek,  crossing  Nottingham  Way.  Theodore  Tobish  is 
County  Engr.    Noted  May  27. 

★  Media,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  2,  by  the  Commissioners  of  Delaware  County  for 
the  construction  of  a  reinforced-concrete  bridge  on  Glenolden 
Ave.  over  Muckinapatus  Creek,  Glenolden  Borough  and  Darby 
Township. 


★  Philadelphia,  Penn. — -(Official) — Bids  will  be  received  un- 
til noon,  Aug.  2,  by  M.  L.  Cooke,  Dir.  Dept.  of  Pub.  Wks.,  City 
Hall,  for  the  construction  of  a  bridge  on  line  of  Cambria  and 
A.  St.,  and  one  on  line  of  Holme  Ave.  over  Pennypacker 
Creek.  Bids  will  also  be  received  on  Aug.  4  for  a  bridge  on 
line  of  Whitby  Ave.  over  Philadelphia  &  Baltimore  &  Wash- 
ington R.R.  and  one  on  Front  St.  over  the  Municipal  Hospital 
Drive. 

+Pittsburgh,  Penn. — The  County  Commissioners  have 
awarded  the  contracts  for  bridge  work  as  follows:  Construc- 
tion of  reinforced-concrete  arch  in  Richland  Township  to 
JOHN  F.  HOWLEY  &  CO.,  237  Fourth  Ave.,  Pittsburgh,  at 
$5887;  construction  of  reinforced-concrete  arch  in  Moon  Town- 
ship and  extension  of  Arch-Bridge  No.  1,  Kilbuck  Run,  Glen- 
field  Borough  to  the  ADAM  LAIDLOW  CO.,  Bessemer  Bldg., 
Pittsburgh,  at  $9547;  diversion  of  Pine  Creek,  eliminating 
County  Bridges  Nos.  17  and  18  in  Shaler  Township  to  J.  TONER 
BARR,  237  Fourth  Ave.,  Pittsburgh,  at  $11,290.  J.  G.  Chalfont, 
Room  308,  Courthouse,  is  County  Engr.    Noted  July  8. 

Reading,  Penn. — E.  B.  Ulrich,  City  Engr.,  has  approved  the 
plans  submitted  by  the  Philadelphia  &  Reading  Ry.  for  the 
rebuilding  of  the  three  bridges  over  the  Lebanon  Valley 
Railroad  tracks  at  Center  Ave.  The  estimated  cost  is  $80,000. 
C.  Dillenback,  Reading,  is  Engr.  of  Bridges  and  Bldgs. 

Sharon,  Penn. — It  is  reported  that  the  contract  will  soon 
be  awarded  for  the  construction  of  a  bridge  over  the  Shenango 
River  at  State  St.  for  the  county,  city  and  the  street  railway 
company.    The  estimated  cost  is  $40,000. 

+West  Milton,  Penn. — The  Philadelphia  &  Reading  Ry. 
has  awarded  the  contract  for  the  construction  of  the  sub- 
structure and  masonry  of  a  new  bridge  to  replace  the  old 
structure  to  the  ROBERT  GRACE  CONTRACTING  CO.,  Pitts- 
burgh. The  estimated  cost  is  $300,000.  S.  T.  Wagner,  Phila- 
delphia, is  Ch.  Engr.    Noted  July  15. 

'Wilmington.  Del. — Plans  have  been  submitted  to  the  War 
Department  for  the  construction  of  a  lift  pattern  bridge, 
300  ft.  long,  across  Lewes  Canal  connecting  Delaware  Bay 
with  Rehoboth  Bay.  This  bridge  will  carry  the  tracks  of  the 
Delaware,  Maryland  &  Virginia  R.R.  Co.  H.  R.  Leonard, 
Philadelphia,  Penn.,  is  Bridge  Engr. 

Leesburg,  Va. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  5,  at  the  Clerk's  Office  for  the  construction  of  two 
reinforced-concrete  bridges,  one  over  Limestone  Creek  and 
the  other  over  James  Creek.  The  plans  call  for  a  62-ft.  6-in. 
bridge  with  two  30-ft.  spans  over  Limestone  Creek  and  a 
45-ft.  bridge  with  two  20-ft.  spans  over  James  Creek.  G.  P. 
Coleman,  Richmond,  is  State  Highway  Comr. 

Radford,  Va. — The  construction  of  a  highway  bridge  across 
the  New  River  is  contemplated  by  the  city  and  the  County 
Commissioners.    William  Ingles  is  Chn.  of  Com. 

Grimesland,  N.  C. — Bids  will  be  received  until  Aug.  2  by 
the  Commissioners  of  Pitt  County  for  the  construction  of  a 
reinforced-concrete  bridge  across  Chicod  Creek  near  Grimes- 
land. 

Leesburg,  Ga. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $7500  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  a  bridge. 

Sard  is.  Miss. — Bids  will  be  received  by  R.  W.  Draper,  County 
Clk.,  until  Aug.  2,  for  the  construction  of  two  steel  bridges 
and  one  trestle  with  concrete  abutments. 

Lake  Charles,  La. — Bids  will  be  received  until  11  a.m., 
Aug.  3,  by  E.  C.  House,  Clk.  of  Police  Jury,  for  the  construc- 
tion of  a  steel  draw  bridge  over  Bayou  Choupique  on  the 
Lockport-Ged  Highway.    F.  H.  Frankland  is  Bridge  Engr. 

Chattanooga,  Tenn. — The  Hamilton  County  Court  has  au- 
thorized a  bond  issue  of  $400,000  for  the  construction  of  an 
additional  bridge  across  the  Tennessee  River. 

Covington,  Tenn. — An  appropriation  of  $20,000  has  been 
voted  by  the  Tipton  County  Quarterly  Court  toward  the  con- 
struction of  a  bridge  across  Big  Hatchie  River.  Lauderdale 
County  will  also  contribute  $20,000  toward  the  cost. 

Dandridge,  Tenn. — The  Commissioners  of  Jefferson  County 
Court  have  passed  an  ordinance  appropriating  $5000  for  the 
construction  of  a  bridge  across  the  Houston  River  between 
Jefferson  and  Grainger  Counties.  The  estimated  cost  is 
$15,000. 

Cleveland,  Ohio — A  resolution  authorizing  a  bond  issue  of 
$100,000  to  provide  for  the  engineering  surveys  and  options 
on  the  property  for  the  proposed  bridge  over  the  Cuyahoga 
River  to  connect  Loraine  Ave.  either  with  Huron  Road  or 
Bolivar  Ave.  has  been  passed  by  the  County  Commissioners. 
The  estimated  cost  is  $5,000,000. 

+1  ronton,  Ohio — The  County  Commissioners  have  awarded 
the  contract  for  the  construction  of  a  bridge  across  Ice 
Creek  at  Coal  Grove  to  the  CAPITAL  BRIDGE  CO.,  at  $19,112. 

+  Lebanon,  Ohio — The  Board  of  Commissioners  of  Warren 
County  has  awarded  the  contract  for  the  construction  of  the 
superstructure  of  a  high  truss  steel  bridge  over  Caesar's 
Creek  in  Massie  Township  to  the  OREGONIA  BRIDGE  CO., 
Lebanon,  at  $3865;  the  contract  for  the  substructure  was 
awarded  to  G.  C.  HARDEN,  Middletown,  at  $2600,  and  the 
contract  for  the  construction  of  a  bridge  over  Turtle  Creek 
at  West  St.  in  the  Village  of  Lebanon  to  the  OREGONIA 
BRIDGE  CO.,  at  $1619.    Noted  June  24. 

Mt.  Gilead,  Ohio — Bids  will  be  received  until  11  a.m.,  Aug. 
29,  by  C.  O.  Huggins,  Audr.,  Bd.  of  Commissioners  of  Morrow 
County,  for  the  construction  of  the  124-ft.  Beatty  Bridge  in 
Cardington  Township. 

+Indianapolis,  Ind. — The  Board  of  Public  Works  has 
awarded  the  contract  for  the  construction  of  two  additional 
spans  to  the  West  Washington  St.  Bridge  over  the  White  River 
to  the  NATIONAL  CONCRETE  CO.,  Indianapolis,  at  $110,000. 
Noted  July  8  and  22. 

+Sullivan,  Ind. — The  contracts  for  the  construction  of 
nine  bridges  have  been  awarded  by  the  County  Commissioners 
as  follows:  Construction  of  two  steel  bridges  to  the  VIN- 
CENNES  BRIDGE  CO.,  Vincennes;  construction  of  one  steel 
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bridge  to  the  MONTGOMERY  PARKER  CO.,  Hatfield;  con- 
struction of  six  concrete  bridges  to  GEORGE  SOLLER,  Prince- 
ton.   Noted  May  20. 

Paris,  111.*— Bids  will  be  received  by  A.  Allen  Brubaker,  City 
Clk.,  until  2  p.m.,  Aug.  2,  for  the  construction  of  a  60-ft. 
reinforced-concrete,  steel  plate  girder  reservoir  bridge  on 
the  Chicago  Rd.  at  Sugar  Creek.  K.  J.  Barr  is  County  Supt. 
of  Highways. 

+Rockford,  111. — (Official) — G.  HOHN,  Rockford,  has  been 
awarded  the  contract  for  the  construction  of  three  bridges 
as  follows:  Kishwaukee  St.  Bridge,  $8870;  10th  St.  Bridge 
$3590;  11th  St.  Bridge,  $3540.  Edwin  Main  is  City  Engr. 
Noted  May  13  and  June  24. 

Green  Bay,  Wis. — At  a  recent  election  the  citizens 
voted  against  the  question  of  issuing  $5000  in  bonds,  the 
proceeds  of  which  was  to  have  been  used  for  the  construc- 
tion of  a  bridge  over  the  East  River  at  Pleasant  St. 

♦Grant.  Iowa — The  contract  for  the  construction  of  19 
new  bridges  and  the  repair  of  11  old  ones  has  been  awarded 
to  the  STANDARD  BRIDGE  CO.,  Omaha,  Neb. 

+Griswold,  Iowa — The  contract  for  the  construction  of  a 
steel  bridge  has  been  awarded  to  the  LANA  CONSTRUCTION 
CO.,  Council  Bluffs,  at  $4547. 

+Radcliffe,  Iowa— N.  M.  STARK  CO.,  Des  Moines,  at  $11,777 
has  been  awarded  the  contract  for  the  construction  of  eight 
bridges  by  the  County  Board  of  Supervisors. 

Waukon,  Iowa — Bids  will  be  received  until  noon,  Aug  3 
for  the  construction  of  13  reinforced-concrete  bridges  cul- 
verts and  abutments.    William  F.  Shafer  is  County  Aud'r. 

Iola,  Kan. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  bridge  across  the  Neosha  River  near  Iola.  The  esti- 
mated cost  is  $20,000.    W.  S.  Gearhart  is  Engr. 

Topeka,  Kan. — It  is  reported  that  a  new  bridge  will  be 
constructed  across  Butcher  Creek  at  21st  and  Madison  St 
The  estimated  cost  is  $5500.    W.  G.  Tandy  is  Comr. 

Wichita,  Kan. — Bids  will  be  received  until  Aug.  8  by  H  M 
Barrett,  County  Clk.,  for  the  construction  of  a  reinforced- 
concrete  bridge  over  the  drainage  canal  on  21st  St.  The  es- 
timated cost  is  $8000.  E.  V.  Moore,  Wichita,  is  Engr.  Noted 
July  15. 

Minden,  Neb. — A  resolution  has  been  passed  by  the  County 
Supervisors  asking  the  state  to  aid  in  the  construction  of  a 
bridge  across  the  Platte  River  between  Buffalo  and  Kearney 
Counties.  The  estimated  cost  is  $65,000,  to  be  borne  by  the 
two  counties  and  the  state. 

St.  Paul,  Neb. — The  State  has  been  asked  by  the  County 
Commissioners  to  proceed  with  the  construction  of  an  800-ft 
bridIF,?nnacr,os?„  Middle  Loup  River.  The  estimated  cost 
is  $50,000,  half  of  which  will  be- borne  by  the  county  A 
Johnson,  Lincoln,  is  State  Engr. 

Aberdeen,  S.  D. — The  construction  of  a  bridge  across  Ches- 
costTs^  000  beingr  considered  by  the   city.     The  estimated 

Florence,  Mont. — Bids  will  be  received  until  Aug.  3  by  the 
Board  of  County  Commissioners,  Hamilton,  for  the  construc- 
tion of  a  bridge  across  the  Bitter  Root  River.  The  plans 
call  for  two  designs,  a  220-ft.  pin  connected  steel  truss  bridge 
with  concrete  abutments  and  a  120-ft.  two  riveted  steel  span 
bridge  with  concrete  abutments  and  two  tubular  steel  piers 
for  center  piers. 

Houston,  Tex. — Press  reports  state  that  the  city  will  con- 
struct three  reinforced-concrete  bridges,  one  on  Telephone  Rd 
and  two  on  Humble  St. 

+Lipscomb,  Tex  The  County  Commissioners  have  awarded 

the  contract  for  the  construction  of  two  steel  bridges  across 
Wolfe  Creek  to  AUSTIN  BROS.,  Dallas,  at  $10,S00 

+L,onprview,  Tex. — The   BLODGETT   CONSTRUCTION  CO 
Shreveport,  La.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  120-ft.  steel  bridge  across  the  Sabine  River. 

J*?,01^  Su,livaB»  Tex. — The  Commissioners  Court  of  Milam 
and  Robertson  Counties,  Hearne,  has  awarded  the  contract 
for  rebuilding  the  bridge  across  the  Brazos  River  at  Port 
StUlViVQanont0  the  VINCENNES   BRIDGE   CO.,   Vincennes,  Ind., 

+Runge,  Tex. — The  Commissioners  of  Karnes  Countv  have 
awarded  the  contract  for  the  construction  of  37  bridges  and 
63  corrugated  iron  culverts  to  the  ALAMO  CONSTRUCTION 
CO.,  San  Antonio,  at  $35,750.     L.  L.  Yates  is  Engr. 

Antlers,  Okla.— Bids  will  be  received  by  the  County  Clerk 
until  5  p.m.,  Aug.  3,  for  the  construction  of  five  steel  bridges 
across  the  Kiomichi  River.  Charles  E.  Hagerty,  Muskogee 
is  Engr. 

Tulsa,  Okla. — Bids  will  be  received  until  Sept.  1  for  the 
construction  of  a  bridge  across  the  Arkansas  River  The 
estimated  cost  is  $200,000.  R.  R.  Hughes  is  County  Engr 
Noted  June  24  and  July  22. 

~.,Sil™r  Ci*y»  N.  M. — The  construction  of  a  bridge  over  the 
Orila  River  at  Old  Fort  West  is  contemplated  by  the  Countv 
Commissioners.  The  estimated  cost  is  $20,000.  F  L  Cox  is 
County  Engr. 

.  Winkelman,  Ariz. — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $150,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  bridge 
across  the  Gila  River  near  Kelvin. 

+CoIfax,  Wash.— The  County  Commissioners  have  awarded 
a he  contracts  for  the  construction  of  four  bridges  as  follows- 
^,  -/'q.?Mff  Pullman  to  CHARLES  G.  HUBER,  Seattle, 
l\  WnA:  o  i°K~$V  Span  at i.  9Jln*OI?,to  W-  A-  LAUDER,  Spokane 
at  $1745;  a  2 5 -ft.  span  at  Garfield  and  a  30-ft.  span  at  Farm- 
ington  to  H  C.  MALLOTT,  Seattle,  at  $1672  and  $1536  respec- 
tively.    Noted   June    24.  v 

Marblemount,  Wash. — A.  L.  Strong,  County  Engr  is  pre- 
paring preliminary  plans  for  the  construction  of  a  200-ft 
bridge  over  Diasbud  Creek. 

„r..°.Iymi>!a'  Wasl».— Bids  will  be  received  until  Aug.  9  by 
William  A.  Roy    State  Highway  Comr.,  for  the  construction 

VJetr»  truss  Vj.i6ge>  195.  ft'  lon£.  over  the  Snohomish 
Kivei  on  the  Olympic  Highway  in  Mason  County. 


+  Seattle,  Wash. — The  Commissioners  of  King  County  have 
awarded  the  contract  for  the  construction  of  the  Fall  City 
Bridge  to  M.  P.  ZINDORF,  Alaska  Bldg.,  Seattle,  at  $27,522. 
A.  P.  Denton  is  County  Engr.     Noted  July  1. 

Seattle,  Wash. — The  Commissioners  of  King  County  have 
rejected  all  bids  for  the  construction  of  the  Stossel  Bridge 
Noted  June  17  and  July. 15. 

,.  Seattle,  AVash. —  (Official) — The  lowest  bids  received  by 
the  Board  of  Public  Works  for  constructing  the  Lake  Wash- 
ington Canal  bridges  were  as  follows:  15th  Ave  N  W  sub- 
structure, Booker,  Kill  &  Whipple,  Central  Bldg.,  Seattle 
$92,145;  Superstructure  Beers  Building  Co.,  Pitlock  Bldg' 
Portland,  Ore.,  $146,049;  Fremont  Ave.  substructure,  Pacific 
States  Construction  Co.,  Burke  Bldg.,  Seattle,  $112,651;  super- 
structure, Beers  Bldg.  Co.,  $154,601.  There  were  21  bids  sub- 
mitted for  the  work.  Noted  June  17  and  July  1. 
..  +Tacoma,  Wash. —  (Official) — Bids  were  received  July  7  by 
the  State  Highway  Board,  Olympia,  for  the  construction  of  a 
reinforced-concrete  bridge  over  the  Mashell  River,  Pierce 
County,  as  follows:  (a)  Design  No.  1,  (b)  Design  No.  2,  Mc- 
Rae  Bros.  Seattle,  (a)  $14,532,  (b)  $15,340;  H.  C.  MALOTTE 
Seattle  (a)  $8S50,  (b)  $7850  (awarded  contract);  Zindorf  & 
Tiderol,  Seattle  (a)  $10,628,  (b)  $9836.76;  Ferch  &  Gass, 
?eatti?'„  „(a)  $12.700;  Nettleton-Bruce-Eschbach  Co.,  Seattle 
ill  !J?'70°;    Yelverton    &    Wolf,    Olympia,  (a) 

*,l0S2ikVk'  (b)  $10,655.17;  Graff  &  Sheldon,  Tacoma,  (a)  $8497, 
(b)  $8300;  Howard  S.  Wright,  Everett,  (a)  $11,971,  (b)  $11  - 
J,  r\KaclJic  states  Construction  Co.,  Seattle,  (a)  $13,930,  (b) 
$15,015;  Charles  G.  Huber,  Seattle,  (a)  $11,000,  (b)  $10,990;  J 
Hanson,  Tacoma,  (a)  $10,781,  (b)  $11,661;  Erie  &  Charles  W 
Maxham,  Tacoma,  (a)  $11,750.  (b)  $11,900.    Noted  June  24. 

♦Tillamook,  Ore.— The  City  Council  has  awarded  the  con- 
tract for  the  construction  of  a  steel  draw  bridge  across 
Hoquarton  Slough  to  the  FEENEY- BREMER  CO.,  at  $6600 
Noted  July  8. 

,,  Monte,  Calif. — Bids  will   be   received   until  Aug.    2  by 

the  Board  of  Supervisors  of  Los  Angeles  County  for  the  con- 
struction of  a  steel  girder  bridge  with  concrete  abutments 
a?  in,  ™  c7llnc!e,r  concrete  piers  across  the  San  Gabriel  River- 
at  El  Monte.     The  estimated  cost  is  $135,000. 

T,-^Isro'  C,alif- — The  County  Supervisors  have  rejected  all 
bids  tor  the  construction  of  a  steel  bridge  over  Clear  Creek 
and  have  decided  to  call  for  plans  for  a  bridge  of  reinforced 
concrete. 

91  Bennett,  Calif.— (Official)— Bids  will  be  received  until  Aug. 
21  by  S.  N.  Witherau,  Clk.,  Bd.  of  Supervisors  of  Shasta  County 
Kedding,  for  the  construction  of  a  wood  and  steel  bridge 
with  three  200-ft.  spans  and  three  300-ft.  spans  across  thl 
Sacramento  River  at  Kennett.  The  estimated  cost  is  $20  000 
C.  R.  Wiezel  is  City  Engr.    Noted  June  24. 

v„i+Ma.rys"7U^  Calif-—  (Official)—  The  Board  of  Supervisors  of 
Yuba  County  has  awarded  the  contract  for  the  construction 
of  three  reinforced-concrete  bridges  on  line  of  the  State  High- 
way across  Best  Slough  Dry  Creek  and  Grasshopper  Crlek 
to  JENKINS  &  WELLS,  Sacramento,  at  $14,500.  L  B  Took 
is  County  Engr.    Noted  July  15.  ' 

Modesto,  Calif.— Plans  have  been  approved  by  the  Board  of 
Supervisors  of  Stanislaus  County  and  bids  will  soon  be  re- 
ceived for  the  construction  of  a  bridge  across  the  Tuolumne 
River  about  eight,  miles  east  of  Waterford.  E.  H.  Annear 
Modesto,  is  County  Engr.  ' 

rn,£°,ak1daIe'  Cali*-— The  Board  of  Supervisors  of  Stanislaus 
County  has  awarded  the  contract  for  the  construction  of  a 
steel  bridge  across  Wildcat  Canon,  between  Oakdale  and 
Knight's  Ferry,  to  the  ROSS  CONSTRUCTION  CO.,  at  $10,000 

+San  Jose,  Calif.— The  Board  of  Supervisors  of  Santa  Clara 
County  has  awarded  the  contracts  for  the  construction  of 
bridges  as  follows:  Bridge  over  Campbell  Creek  on  the 
Homesteaa  Rd.  to  M.  E.  KILCOURSE,  San  Jose,  at  $4387- 
?nr  inuM°nAv?aJ  Jomas,  Calabasas  and  Permenente  Creeks 
to  JOHN  DOYLE,  San  Jose,  at  $5730.     Noted  July  1. 

+St.  Boniface,  Man.— The  City  Council  has  awarded  the 
contract  for  the  construction  of  the  superstructure  of  the 
Provencher  Ave.  Bridge  to  the  DOMINION  BRIDGE  CO  La- 
chme  Locks,  Que.,  at  $264,000. 

WATER  SUPPLY— IRRIGATION 

Pittsfield,  Mass.— It  is  reported  that  the  General  Electric 
Co.  has  completed  plans  for  the  construction  of  a  reservoir  at 
Perinne  Ave.    The  estimated  cost  is  $110,000.    Noted  Aug.  27. 

Cemterville,  N.  Y  — Bonds  for  $35,000  have  been  sold.  The 
proceeds  will  be  used  for  the  construction  of  a  water  system. 

LeRoy,  N.  Y. — At  a  recent  election  the  citizens  voted  in 
tavor  of  the  question  of  issuing  $15,000  in  bonds.     The  pro- 

k^Ta  Tt      boer  used  Tfor  the  extension  of  the  water  system. 
Noted  Mar.  25  and  June  17. 

ir1P-"L°oi1tPOI'^IV"  V^P^8  WXU  be  received  by  William  G.  Spald- 
ing,  Clk.,  Bd.   of  Water   Corars.,   until   Aug.   5   for   the  con- 

lt "wTJ  T,a«l°Vf-  an,dT12,_in;  watei-  Pipe  in  Market  and  Mill 
St.    Noted  June  24  and  July  1. 

+Rochester,  N.  Y  The  Board  of  Contract  and  Supply  has 

awarded  the  contract  for  laying  water  mains  to  W.  E.  KIN- 
NEY, Rochester,  at  $10,556. 

r,„^WAC,Isv,o,rleVN-.vY-T;(0fficia1)— Bids  will  be  received  until 
ei s,  for  the  construction  of  improvements  to  the  water  system 
ff-  tl^^  be  ?e£E  R\  th%  ^ce  of  the  Board  at  Wellsville  or 
at  the  office  of  Charles  C.  Hopkins,  Engr.,  Rochester  F  M 
Leonard  is  Acting  Clk. 

+;^5amden'  N'  Plans  have  been  prepared  for  the  construc- 
tion of  an  auxiliary  pumping  station  at  Morris  Station  The 
plans  provide  for  a  building  in  which  will  be  installed  two 
MayP6   6  &  daUy  capacit>r  of   5,000,000   gal.  Noted 

Philadelphia,  Pena.-An  expenditure  of  $30,000  for  the  im- 
templ'ated  water  supply  of  South  Philadelphia  is  eon- 

Ca™Jeyv'ood,'  Va- — According  to  press  reports  the  Castle- 
wood  Water  Co.  has  been  incorporated  with  a  capital  of  $5000 
by  J.  W.  Huff,  Pres.  and  R.  S.  Gose,  Secv.,  Treas. 
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+Covmgton,  Va. — The  city  has  awarded  the  contract  for 
the  construction  of  a  2,000,000-gal.  concrete  reservoir  and  im- 
provements to  the  water  system  to  BEARDSLEY,  DONGAN 
&  BEARDSLEY,  McBain  Bldg.,  Roanoke,  at  $12,021.  Harry 
Stevens,  Washington,  D.  C,  is  Engr.    Noted  June  10  and  24. 

Harrisonburg:.  A  a. — Bonds  for  $60,000  have  been  appro- 
priated by  the  Town  Council.  The  proceeds  will  be  used  for 
the  construction  of  a  filtration  plant.    Noted  Jan.  21. 

Keyser,  AV.  Va. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing:  $35,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  water  system.  Leander  Schaidt, 
Cumberland,  Md.,  is  Engr.    Noted  June  3. 

Boston,  Ga. — The  water  system  will  be  extended.  W  Hop- 
son  Goodloe,  Macon,  is  Engr. 

Coolidge,  Fla — An  election  will  be  held  Aug.  16  to  vote  on 
the  question  of  issuing  $4500  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  svstem  G  T 
Knight  is  Mayor. 

Palmetto,  FJa. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $16,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  water  and  sewer  systems 
Noted  Feb.  25. 

Tutwiler,  Miss. — The  city  plans  to  issue  $15,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  water  and 
sewer  systems. 

Bellbuekle,  Tenn. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  bonds  for  $25,000,  the  proceeds 
of  which  was  to  have  been  used  for  the  construction  of  a 
water  system.    Noted  June  24. 

+Covington,  Ky, — The  contract  for  furnishing  the  city 
with  2000  tons  of  24-in.  c.-i.  pipe  for  the  construction  of  the 
emergency  main  from  the  Ft.  Thomas  reservoir  to  Covington 
has  been  awarded  to  the  UNITED  STATES  CAST  IRON  PIPE 
&  FOUNDRY  CO.,  Addyston,  Ohio,  at  $92,000. 

East  View,  Ohio — (Warrensville  post  office) — Bids  will  be 
received  until  noon,  Aug.  12,  by  Charles  E.  Burger,  Clk.,  for 
the  purchase  of  $7556  in  bonds.  The  proceeds  will  be  used  for 
laying  6-in.  water  mains  in  Elm  and  Allen  St. 

Hamilton,  Ohio — Bonds  for  $10,000  have  been  authorized  by 
the  Public  Service  Commission.  The  proceeds  will  be  used 
for  the  installation  of  three  new  10-in.  wells  and  intake  for 
the  water  works  system.  Joseph  B.  Meyers  is  Dir.  of  Pub 
Ser. 

Maumee,  Ohio — Bids  will  be  received  bv  Thomas  N.  Dowl- 
ing,  Clk.,  until  7.30  p.m.,  Aug.  23,  for  the  'purchase  of  $56,000 
in  bonds.  The  proceeds  will  be  used  for  the  construction  of  a 
water  works  system.    Noted  Aug.  6  and  13. 

Redkey,  Ind. — The  Redkey  Water  Works  Co.  will  install 
a  water  works  system.  Bonds  for  $10,000  have  been  sold 
for  this  purpose.    Noted  Apr.  15. 

Manitowoc,  Wis. — The  city  has  rejected  all  bids  for  the 
construction  of  water  mains  and  has  decided  to  do  the 
work  by  day  labor. 

Milwaukee,  Wis. — Bids  will  be  received  by  the  Department 
of  Public  Works  until  10:30  a.m.,  Aug.  3,  for  laying  c.-i.  wa- 
ter pipe  and  setting  hydrants  on  Florida  St. 

Murphysboro,  111. —  (Official) — The  Murphvsboro  Water 
Works,  Electric  &  Gas  Light  Co.  has  engaged  Edward  Flad  & 
Co.,  Consult.  Engr.,  De  Menil  Bldg.,  St.  Louis,  Mo.,  in  con- 
nection with  the  installation  of  a  filtration  plant  for  the  wa- 
ter system. 

Wittenberg-,  Wis. — Bonds  for  $12,000  have  been  sold  by 
the  city.  The  proceeds  will  be  used  for  the  installation  of  a 
municipal  water  works  system.    Noted  Apr.  8  and  May  27. 

Creseo,  Iowa — Bonds  for  $10,000  have  been  sold  by  the 
Commissioners  of  Howard  County.  The  proceeds  will  be'  used 
for  the  construction  of  a  water  system. 

Denison,  Iowa — (Official) — The  date  for  receiving  bids  for 
drilling  an  artesian  well  has  been  extended  to  Aug.  12.  All 
bids  received  on  July  22  were  rejected.  E.  F.  Tucker  is  Citv 
Clk.    Noted  July  15. 

King-sley,  Iowa — Bids  will  be  received  by  W.  R.  Payne, 
Town  Clk.,  until  Aug.  5  for  a  100,000-gal.  water  tank. 

Marshalltown,  Iowa — The  Lynchburg  Foundry  Co.,  Lynch- 
burg, Va.,  was  the  lowest  bidder  for  furnishing  the  city'  with 
water  pipe,  at  $23.85  per  ton  for  6-,  8-  and  12-in.  pipe  and 
$25.85  per  ton  for  4-in.  pipe. 

Sidney,  Iowa — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $20,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  extension  of  the  water  system. 

Attiea,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  a  water  system.  The  estimated  cost  is  $15,000.  F.  H. 
Kilburn  is  Engr. 

+Larned,  Kan. —  (Official) — The  contract  for  making  im- 
provements to  the  water  system,  including  motor-driven 
pumps,  test  boilers,  steam  and  exhaust  piping  and  auxiliary 
boiler  room  equipment,  and  constructing  a  stack  has  been 
awarded  to  the  MERKLE-HEINES  MACHINERY  CO.,  at  $26,- 
170.    Noted  July  15. 

+Pratt,  Kan. — The  contract  for  the  extension  of  the  munic- 
ipal water  system  has  been  awarded  to  BASH  &  JAMES,  Jap- 
lin,  Mo.,  at  $31,980.  Other  bidders  were:  English  Tool  & 
Supply  Co..  Kansas  City,  Mo.,  $27,000  (incomplete  bid):  Com- 
mercial Construction  Co.,  Kansas  City,  Mo.,  $32,990;  Merkle- 
Hines  Co.,  Kansas  City,  Mo.,  $30,500.  The  E.  T.  Archer  Co., 
New  England  Bldg.,  Kansas  City,  Mo.,  is  Engr.    Noted  July  24. 

Norfolk,  Neb. —  (Official) — An  election  will  be  held  Aug.  2 
to  vote  on  the  question  of  issuing  $10,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  water 
system.     Noted  July  15. 

Veblen.  S.  D. — Press  reports  state  that  the  town  contem- 
plates holding  an  election  to  vote  on  the  question  of  issuing 
$16,000  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  a  water  system. 

AVntertown,  S.  D — Bids  will  be  received  bv  the  City  Audi- 
tor until  Aug.  2  for  furnishing  c.-i.  pipe  and  castings.'  F  W 
Shreiber  is  City  Engr. 

Chouteau,  Mont — (Official) — Bids  will  be  received  until  8 
p.m.,  Aug.  9,  by  A.  L.  Powers,  Town  Clk.,  for  the  construc- 


tion of  a  municipal  water  system.  The  work  includes  the 
installing  of  electric  pumps,  laying  mains  and  the  construc- 
tion of  a  concrete  reservoir.  The  estimated  cost  is  $42  000 
Swearingen  &  McCulloh,  Chouteau,  is  City  Engr.    Noted  June 

Fromberg,  Mont — Bids  will  be  received  by  Charles  J 
Jones,  Town  Clk.  until  Aug.  14  for  the  construction  of  a 
water  system.  The  estimated  cost  is  $17,500.  B.  C  Lillis 
Billings,  is  Engr.    Noted  July  1.  ^"US, 

Helena,  Mont. — The  construction  of  a  6300-ft  flume  has 
been  recommended  to  the  City  Council  by  the  Water  Com- 
mission, v^v^n 

Lees  Summit,  Mo — The  citizens  contemplate  holding  an 
election  to  vote  on  the  question  of  issuing  bonds  for  the  con- 
struction of  a  reservoir  and  pumping  station. 

«iQInnnS*S"rmit'  Mo-— The  citizens  have  subscribed  a  fund  of 
$18,000  to  toim  a  company  for  the  purpose  of  constructing  a 
five-mile  pipe  line  from  the  County  Hospital.  O.  C  Brownlne 
is  interested. 

+  St.  Louis,  Mo— The  city  has  awarded  the  contract  for  in- 
stalling two  350-hp.  boilers  at  high  service  pumping-  station 
No.  2  to  the  HEINE  SAFETY  BOILER  CO.,  at  $15,126.  Noted 

Washington,  Mo — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $60,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  purchase  of  the  water  system  If  the 
plant  is  purchased  improvements  will  be  made. 

Leslie,  Ark. — The  city  plans  to  issue  bonds,  the  proceeds  of 
yirV?  WU,  beT  used  for  the  construction  of  a  water  system. 
W.  F.  Cook,  Jr.,  Little  Rock,  is  Engr.     Noted  Mar.  18. 

+Bangs,  Tex. — The  contract  for  developing  a  water  supply 
!?rSp^Sd  water  system  has  been  awarded  to  CHARLES 
HAlil   &  SONS. 

Beaumont,  Tex.— All  bids  received  July  14  for  the  con- 
struction of  a  c.-i.  pipe  have  been  rejected.  Bids  will  be  re- 
ceived until  Aug.  17  for  this  work.  Burns  &  McDonnell, 
Scaritt  Bldg.,  Kansas  City,  Mo.,  is  Engr.    Noted  July  1. 

Elgin,  Tex — At  a  recent  election  the  citizens  voted  in  favor 
ol  the  question  of  issuing  $11,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  water  system.  Noted  June 
24  and  July  1. 

•f Lehigh,  Okla — The  contract  for  the  extension  of  the  wa- 
ter system  has  been  awarded  to  W.  S.  SWANWICK  Joplin 
Mo  at  $38,600.  The  Benham  Engineering  Co.,  Oklahoma  Citv! 
is  Consult.     Engr.    Noted  May  13. 

Edgewater,  Colo  An  election  will  be  held  Aug.  2  to  vote 

on  the  question  of  issuing  $72,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  water  system  C  W 
Gist  is  Town  Clk. 

Denver,  Colo. — The  VaSant-Houghton  Engineering  Co  San 
Francisco,  Calif.,  has  been  engaged  to  prepare  preliminary 
plans  for  the  construction  of  a  new  municipal  water  svstem 
The  estimated  cost  is  $150,000.    Noted  July  1. 

,  Sugar  City,  Idaho — At  a  recent  election  the  citizens  voted 
m  favor  of  the  question  of  issuing  $15,000  in  bonds  The  pro- 
ceeds will  be  used  for  the  installation  of  a  water  system. 

Bingham  Canyon,  Utah — Bids  will  be  received  until  Aug  5 
by  F.  W.  Quinn,  Clk.,  for  the  purchase  of  $17,000  in  bonds 
The  proceeds  will  be  used  for  the  improvement  of  the  water 
system. 

Logan,  Utah — Bids  have  been  received  for  constructing  (a) 
a  five-mile  22-m.  pipe  line  and  (b)  for  a  1,000,000-gal.  reser- 
voir as  follows:  Olof  Nelson,  Logan,  (a)  $49,550,  (b)  $16  612- 
Owen  H.  Grey,  Salt  Lake  City,  (a)  $53,673,  (b)  $18,447-  j  e' 
Wilson,  Logan,  (a)  $54,011,  (b)  $20,616.    Noted  July  8. 

Florence,  Aria  F    N.  Ensign,  Phcenix,  is  preparing  plans 

for  the  construction  of  a  municipal  water  works  plant  and  an 
electric-light  system.     The  estimated  cost   is  $50,000. 

Hillyard,  Wash. — The  city  plans  to  issue  $6000  in  bonds 
The  proceeds  will  be  used  for  the  construction  of  a  water  svs- 
tem. 

Seattle,  Wash. — Plans  have  been  approved  bv  the  Board  of 
Public  Works  for  the  construction  of  water  "mains  in  59th 
Ave.,  N.  E.    The  estimated  cost  is  $6000. 

+Wenatehee,  Wash. — The  Trustees  of  the  West  Okanogan 
Irrigation  District  have  awarded  the  contract  for  the  con- 
struction of  an  irrigation  system,  to  serve  10,000  acres  to 
the  GUTHRIE,  McDOUGAL  &  CO.,  Portland,  at  $510,650.  ' 

Milwaukee,  Ore. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $15,000  in  bonds.  The  proceeds  will 
be  used  for  the  extension  of  the  water  mains  from  Milwaukee 
to  Portland. 

+Mon«  Lake,  Calif. — The  contract  for  the  construction  of 
a  remforced-concrete  irrigation  dam  has  been  awarded  to  the 
DUNCANSON-HARRELSON  CO.,  Chronicle  Bldg  San  Fran- 
cisco.   The  estimated  cost  is  $250,000. 

San  Rafael,  Calif. — An  election  will  be  held  Aug.  28  to  vote 
on  the  question  of  issuing  $300,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  a  municipal  water  system. 

The  Narrows,  Man — Plans  will  soon  be  prepared  for  the 
construction  of  a  new  water  system.  The  estimated  cost  is 
$80,000.    H.  H.  Elliott  is  Town  Clk.    Noted  July  8. 

Canora,  Sask. — Plans  are  being  prepared  bv  Chipman  & 
Power,  Mail  Bldg.,  Toronto,  for  the  installation  of  a  water 
system.     The  estimated  cost  is  $20,000.    Noted  July  22. 

SEWERS 

+Augusta,  Maine — The  contract  for  the  construction  of 
sewers  in  Pope,  Middle,  Bridge,  Liberty  and  Spruce  St.  has 
been    awarded    to   THOMAS  HICKEY. 

Portland,  Maine — The  city  has  made  a  supplementary  ap- 
propriation of  $30,000  for  the  construction  of  the  East  Side  In- 
tercepting Sewer  and  the  proposed  Libbytown  Gulley  Sewer. 

+Andover,  Mass. —  (Official) — The  Board  of  Public  Works 
has  awarded  the  contract  for  the  construction  of  the  Abbott 
and  Marland  sewer  system  to  CENENDELLA  &  CO.  Milford, 
at  $39,739.  Other  bids  were:  Philip  Holland,  $39.9S0-  F.  E. 
McDonough,  $46,000;  J.  Wagenbauch,  $40,242;  D.  Sheean,  $46.- 
000;  J.  J.  Evans,  $41,200;  Rosso  &  Co..  $40,700;  C.  E.  Trumbull 
Co.,  $45,000;  Morrison  &  Young,  $45,891.     Noted  July  15. 
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Lowell,  Mass. — The  City  Council  has  voted  to  borrow  $20,000 
for  the  completion  of  the  sewer  system. 

★Pittsiield,  Mass. —  (Official) — Bids  will  be  received  until 
Aug  4  by  the  Clerk  of  the  Board  of  Public  Works  for  the 
construction  of  sanitary  sewers  and  filtration  beds.  A.  B. 
Farnham  is  City  Engr.    Noted  May  27. 

Salem,  Mass  The  City  Council  has  appropriated  $7000  for 

the  construction  of  sewers  in  Cleveland  Rd.,  Loring  Ave.  and 
connecting  streets. 

Wallingford,  Conn. — Bids  will  be  received  Until  Aug.  3 
by  John  E.  Martin,  Warden,  for  the  construction  of  tile  pipe 
sewers  and  for  the  completion  of  the  low-level  trunk  sewer. 
W.  A.  Mackenzie  is  City  Engr. 

+IVew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official)  — 
Contracts  for  sewer  construction  have  been  awarded  to  the 
STANHOPE  CONTRACTING  CO.,  404  Stanhope  St.,  Brooklyn, 
at  $15,995,  for  constructing  sewers  in  15th  St.;  and  JOHN  C. 
SCHRADE,  Inc.,  2132  Beverly  Rd.,  Brooklyn,  at  $2503,  for 
constructing  sewers  in  Gravesend  Ave.     Noted  July  15. 

+New  York,  N.  Y. — (Borough  of  Brooklyn)  —  (Official) — The 
contract  for  installing  complete  the  mechanical  equipment  at 
the  26th  Ward  Disposal  Works  at  Hendrix  St.  and  Vandalia 
Ave.  has  been  awarded  to  the  NORTH  EASTERN  CONSTRUC- 
TION CO.,  225  Fifth  Ave.,  N.  Y.,  at  $4698.    Noted  July  22. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  until  2  p.m.,  Aug.  3,  by  Marcus  M.  Marks, 
Borough  Pres.,  for  the  relocation  and  reconstruction  of  sewers 
in  Rector  St. 

+New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — ■ 
Contracts  for  sewer  construction  have  been  awarded  to  the 
KINGSBRIDGE  CONTRACTING  CO.,  at  $144,404,  for  con- 
structing sewers  in  East  41st  St.  and  in  Madison  Ave.;  and 
to  the  LACONIA  CONTRACTING  CO.,  at  $10,926,  for  con- 
structing sewers  in  Wall  St.    Noted  July  15. 

+New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
The  contract  for  improving  the  sewer  in  32nd  St.  from  Broad- 
way to  Fifth  Ave.  has  been  awarded  to  P.  J.  KEARNS,  at 
$7198.    Noted  July  22. 

Syracuse,  N.  Y. — Bids  will  be  received  until  Aug.  4  by  Harry 
J.  Hamlin,  Secy.,  Intercepting  Sewer  Board,  for  the  construc- 
tion of  storm-water  sewers  in  the  northeasterly  section  of 
the  city. 

Utica,  N.  Y. — Bonds  for  $18,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  the 
Kossuth  Ave.  relief  sewer.    A.  M.  Burke  is  City  Comptroller. 

Bayonne,  N.  J. — Bids  will  be  received  until  4  p.m.,  Aug.  3, 
by  the  Board  of  City  Commissioners  for  the  reconstruction 
of  sewers  and  appurtenances  in  West  First  St.  William  P. 
Lee  is  City  Clk. 

Newark,  N.  J. —  (Official) — Bids  will  be  received  until  3:15 
p.m.,  Aug.  5,  by  M.  R.  Sherrerd,  City  Engr.,  for  the  construc- 
tion of  sewers  in  Lexington  and  North  12th  St. 

Trenton,  N.  J. — The  Board  of  City  Commissioners  has  au- 
thorized the  construction  of  a  sewer  system  in  Melrose  Ave. 
Frank  Thompson  is  City  Clk. 

Bellwood,  Penn. —  (Official) — The  State  Board  of  Health 
has  approved  plans  for  the  construction  of  a  sanitary  sewer 
system.     Noted  Feb.  4. 

Erie,  Penn. — Plans  have  been  prepared  for  the  construc- 
tion of  an  experimental  sewage-disposal  plant.  The  estimated 
cost  is  $8000.    E.  B.  Briggs  is  City  Engr. 

Juniata,  Penn. —  (Official) — The  State  Board  of  Health  has 
approved  plans  for  the  construction  of  a  sanitary  sewer 
system. 

★Lebanon,  Penn. —  (Official) — Bids  will  be  received  by  the 
Mayor  and  the  City  Council  until  5  p.m.,  Aug.  18,  for  the  con- 
struction of  a  sewage-disposal  plant.  T. ,  R.  Crowell  is  City 
Engr.  and  D.  M.  Sharp  is  City  Clk.    Noted  July  15. 

South  Connellsville,  Penn. — At  a  recent  election  the  citizens 
defeated  the  question  of  issuing  $30,000  in  bonds.  The  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction  of 
a  sewer  system.    Noted  June  17. 

West  Chester,  Penn. — It  is  reported  that  the  Borough  Engi- 
neer will  prepare  plans  for  the  construction  of  a  sewage 
pumping  station  at  Everhart  Grove. 

Baltimore,  Md. — Plans  have  been  prepared  for  the  con- 
struction of  approximately  eight  miles  of  lateral  sewers.  The 
estimated  cost  is  $100,000. 

Richmond,  Va. — Bids  will  soon  be  received  by  the  City  En- 
gineer for  the  construction  of  sewers  in  various  streets. 
The  estimated  cost  is  $42,000. 

Kustis,  Pla. — An  election  will  be  held  about  Aug.  13  to  vote 
on  the  question  of  issuing-  $20,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  approximately  three  miles  of 
sanitary  sewers  and  Imhoff  tanks.     Noted  Nov.  12. 

Largo,  Fla. — Bids  will  he  received  until  Aug.  3  by  the 
Pinellas  County  Commissioners  for  the  construction  of  a 
sanitary  sewer  system  and  a  septic  tank. 

Palmetto,  Fla. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $16,000  in  bonds.  Part  of  the  pro- 
ceeds will  be  used  for  the  construction  of  sewers.  Charles 
Dennett  is  Mayor. 

Starke,  Fla. — An  election  will  be  held  Oct.  5  to  vote  on  the 
question  of  issuing  $26,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  a  sewer  system.  C.  F.  Hoover 
is  Mayor.    Noted  May  6. 

Clarksdale,  Miss. — Bids  will  be  received  until  Aug.  3  by 
W.  S.  Bobo,  City  Engr.,  for  the  sale  of  $15,000  in  bonds.  The 
proceeds  will  be  used  for  the  construction  of  sewers.  Noted 
July  8. 

Tutwiler,  Miss. — The  city  contemplates  issuing  $15, ,000  in 
bonds.  Part  of  the  proceeds  will  be  used  for  the  construction 
of  a  sewer  system. 

Harlan,  Ky. — At  a  recent  election  the  citizens  voted  to 
issue  $7500  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  a  sewer  system.    Noted  June  24  and  July  15. 

+Madisonville,  Ky. — The  contract  for  the  construction  of 
a  sewer  has  been  awarded  to  the  QUINN  CONSTRUCTION 
CO.,  Nashville,  Tenn.,  at  $6057. 


Akron,  Ohio — The  State  Board  of  Health  has  given  the  city 
six  months  in  which  to  repair,  improve  or  enlarge  the  sewage- 
disposal  plant  at  the  County  Infirmary  grounds. 

•^Cincinnati,  Ohio — (Official) — Contracts  for  the  construc- 
tion of  the  Walworth  Run  Diversion  Sewer  have  been  awarded 
to  HOAG  &  ZULLO,  Cleveland,  Section  No.  1,  at  $114,900  and 
to  DONOLLEY  &  GRAHAM,  Cleveland,  Section  No.  2,  at  $101,- 
262.    Noted  July  15. 

•^Cincinnati,  Ohio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  the  Madisonville  Sewer  District,  Con- 
tract No.  3,  has  been  awarded  to  THOMAS  P.  STRACK,  Cin- 
cinnati, at  $61,756.     Noted  July  22. 

■{•Cincinnati,  Ohio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  East  Third  St.  and  Hamilton  Ave. 
has  been  awarded  to  THOMAS  MALONEY,  at  $5059  and  $22,- 
827  respectively.     Noted  July  8. 

^Cincinnati,  Ohio — (Official) — The  contract  for  the  con- 
struction of  main  and  lateral  sewers  and  drains  with  appur- 
tenances in  Seitz,  Dorsey  and  Goethe  St.  has  been  awarded 
to  HENKEL  &  SULLIVAN,  Cincinnati,  at  $11,912.  Noted 
July  1. 

Cleveland,  Ohio — The  State  Board  of  Health  has  made 
an  extension  of  two  years  in  which  to  stop  the  pollution  of 
the  Cuyahoga  River. 

Columbus,  Ohio — Bids  will  be  received  until  Aug.  3  by  the 
Director  of  Public  Service  for  the  construction  of  the  Milo 
main  trunk  sewer.  Contract  No.  4. 

Dayton,  Ohio — Bids  will  be  received  until  Aug.  1  by  J.  E. 
Bartow,  Dir.  of  Pub.  Ser.,  for  the  construction  of  sewers  in 
Old  Orchard,  Summit,  Second,  Arbor,  Evanston,  Eaton,  Com- 
mercial and  Highland  St.  F.  O.  Eichelberger  is  City  Engr. 
Noted  Apr.  22. 

Delphos,  Ohio — Bonds  for  $12,387  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  sewage- 
disposal  plant. 

Lakewood,  Ohio — Plans  have  been  approved  by  the  State 
Board  of  Health,  Columbus,  for  the  construction  of  a  sew- 
age-disposal plant. 

Northlield,  Ohio — (Official) — No  bids  were  received  July  19 
by  C.  S.  Machwart,  Village  Clk.,  for  the  construction  of 
12,000  ft.  of  4-in.,  3000  ft.  of  6-in.  tile  drain,  444  ft.  of  15-in. 
corrugated  culvert  pipe  and  10  bbl.  Portland  cement.  Noted 
July  15. 

+Painesville,  Ohio — The  contract  for  the  construction  of 
storm  sewers  in  Richmond  St.  has  been  awarded  to  TONY 
TRIFILETTE,  Lorain,  at  $11,813. 

Sandusky,  Ohio — The  State  Board  of  Health,  Columbus, 
has  approved  plans  for  the  construction  of  a  sewage-dis- 
posal plant  and  an  intercepting  sewer  system.  The  estimated 
cost  is  $200,000. 

Toledo,  Ohio — Plans  are  being  prepared  by  William  H. 
Gould,  County  Sanitary  Surveyor,  for  the  construction  of  14 
miles  of  S-,  10-,  12-,  15-,  18-  and  24-in.  vitrified  pipe  sewers. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Aug.  3, 
by  Charles  J.  Sanzenbacher,  Audr.,  Lucas  County  Comn.,  for 
the  construction  of  local  sanitary  sewer  No.  18,  in  Lucas 
County. 

Brazil,  Ind. —  (Official) — The  city  will  not  construct  the 
proposed  sanitary  sewers  in  the  West  End  as  was  noted  in 
the  issue  of  July  8.    F.  C.  Wilson  is  City  Engr. 

+Log-ansportj,  Ind. — A  contract  for  sewer  construction 
has  been  awarded  to  PALMER,  MOORE  &  CO. 

+Grand  Rapids,  Mich. —  (Official) — The  contract  for  the 
construction  of  approximately  six  miles  of  8-  to  18-in.  pipe 
sewers  and  a  sewage-disposal  plant  has  been  awarded  to  A.  H. 
PRANGE,  Grand  Rapids,  at  $37,000.  Other  bids  were:  Harry 
Vander  View,  $37,500;  J.  N.  Bick,  $3S,200;  Whaley  &  Edwards, 
$38,300;  Allegan  County  Construction  Co.,  $39,300;  Verhey  & 
Kart,  $40,000.     Noted  June  10. 

Reed  City,  Mich. — The  contract  will  be  awarded  about 
Aug.  12  for  the  construction  of  sewers.  The  estimated  cost 
is  $15,000.    M.  W.  Brown  is  Chn.  of  Sewer  Com. 

Chrisman,  111. — The  city  contemplates  the  construction  of 
sewers.  The  estimated  cost  is  $9500.  George  W.  Fair  is  City 
Engr. 

Rock  Island,  III.- — Plans  have  been  submitted  to  the  Board 
of  Local  Improvements  for  the  construction  of  storm  drains 
in  the  southern  section  of  the  city.  The  estimated  cost  is 
$10,000.    Wallace  Treicher  is  City  Engr. 

Wenona,  III.— (Official) — We  have  been  advised  by  F.  H. 
Ong,  City  Clk.,  that  the  contract  for  the  construction  of  a 
sewer  system  with  septic  tanks  will  be  awarded  without 
fail  on  Aug.  3.     Noted  June  24. 

♦Milwaukee,  Wis. — (Official) — The  contract  for  the  con- 
struction of  11  reinforced-concrete  tanks  on  pile  founda- 
tion has  been  awarded  to  JOHN  F.  CASEY  CO.,  Pittsburgh, 
Penn.,  at  $55,000.    Noted  July  8. 

Whitewater,  Wis. — The  lowest  bid  submitted  for  the  con- 
struction of  sewers  was  that  of  M.  A.  Lanyon,  Waukegan,  111., 
at  $23,900.     Noted  July  8. 

Cherokee,  Iowa — (Official) — Bids  will  be  received  until  July 
30  by  William  Shardlow,  City  Clk.,  for  the  construction  of 
approximately  3  Ms  miles  of  sanitary  sewers.  The  estimated 
cost  is  $16,000.  G.  Y.  Skeels,  Sioux  City,  is  Engr.  Noted 
July  1  under  Idagrove,  Iowa. 

Fairfield,  Iowa — Bids  will  be  received  until  Aug.  7  by  the 
City  Clerk  for  the  construction  of  a  sanitary  sewer.  The  esti- 
mated cost  is  $10,000. 

Laporte  City,  Iowa — Bids  will  be  received  until  8  p.m.,  Aug. 
4,  by  G.  E.  Stebbins,  Town  Clk.,  for  the  construction  of  sewers 
and  a  sewage-disposal  plant.  M.  Tschirgi  &  Sons,  Cedar 
Rapids,  is  Engr.    Noted  June  24. 

+Eveleth,  Minn. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewage-disposal  plant  has  been  awarded  to  the 
EVELETH  CONSTRUCTION  CO.,  Eveleth,  at  $34,900.  Noted 
June  24. 
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+Cly<le,  Kan. — The  contract  for  the  construction  of  a  sewer 
t}'rSt9eQQ  has  been  awarded  to  BASH  &  JAMES,  Joplin,  Mo.,  at 
55='  a  -4.  ?\l}el^}\\ds  weTre:  P.  A.  Johnson,  Kansas  City,  $17,- 
275;  Axtel  G.  Oldham,  Kansas  City,  Mo.,  $15,915;  James  Stan- 
i??'c^eaye?wo,r,th'  ^1?-254:  Eby  Construction  Co.,  Wellington, 
ild,'  Ji  Inter  Mountain  Bridge  &  Construction  Co.,  Tecumseh, 
Neb.,  $18,122;  Gilkeson  &  Martin,  Muskogee,  Okla.,  $17,485-  Mc- 
Coy &  Taylor,  Kansas  City,  Mo.,  $20,309;  Tonkawa  Construc- 
tion Co.,  Kansas  City,  Mo.,  $16,640.    Noted  July  8. 

Hutchinson,  Kan. — Bids  will  be  received  until  3pm  Aug 
'     y  G'  ,W-  McLane'  City  Engr.,  for  sewer  extensions.  The 
estimated  cost  is  $10,000.    Noted  July  1. 

Norton,  Kan. — Bids  will  be  received  until  7:30  p.m.,  Aug  2 
by  Vernie  Fawcett,  City  Clk.,  for  the  construction  of  main  in- 
tercepting and  lateral  sewers  and  a  sewage-disposal  plant, 
n  orley  &  Black,  Reliance  Bldg.,  Kansas  City,  Mo.,  is  Engr 

+Pratt,  Kan. — The  contract  for  sewer  construction  has 
been  awarded  to  the  LAUNDER  CONSTRUCTION  CO  Kan- 
sas City,  Mo.,  at  $11,500.    Noted  June  24. 

Topeka,  Kan. — Bids  have  been  received  for  the  construc- 
tion of  the  East  Side  sewer  from  the  Commercial  Construction 
Co.,  Chicago,  111.,  $127,375;  J.  A.  Pringle,  Topeka,  $125,834;  P  M 
Torson  Kansas  City,  $105,430.  A.  R.  Young  is  City  Engr' 
Noted  June  24. 

Wichita,  Kan. — The  city  contemplates  the  construction  of 
sewers  in  the  northern  section  of  the  city.     The  estimated 
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Bridgeport,  Neb. — Bids  will  be  received  until  Aug  3  by 
iiie  Fily.  clerk  „for  the  construction  of  approximately  5700 
ft.  of  12-m.  and  3400  ft.  of  10-in.  sewers.    Noted  Mar.  25. 

Grand  Island,  Neb. — The  City  Council  contemplates  hold- 
ing an  election  to  vote  on  the  question  of  issuing  $100,000  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of 
sewers.    Noted  Mar.  IS. 

Watertown,  S.  D. —  (Official) — Bids  will  be  received  until  8 
p.m.,  Aug.  16,  by  O.  M.  Lane,  City  Audi.,  for  the  construction 
of  approximately  155S  ft.  of  15-in.,  5004  ft.  of  18-in  2112  ft  of 
30-in.  and  2167  ft.  of  33-in.  of  sanitary  sewers,  1186  f t  '  of 
36-in.,  3469  ft.  of  42-in.,  5034  ft.  of  57-in.  storm  sewers,  pump- 
ing station,  and  4824  ft.  of  16-in.  c.i.  force  mains  The  esti- 
mated cost  is  $112,000.     F.  W.  Schreiber  is  City  Engr.  Noted 

&Pallas'  'rex.— -(Official)— Bids  will  be  received  until 
10:  30  a.m.,  Aug.  23,  by  J.  B.  Winslett,  City  Secy.,  for  the 
construction  of  improved  sewerage  works,  Contract  No  5 
North  Interceptor,  Contract  No.  6,  pumping  station,  36-in' 
force  mam  and  Oak  Cliff  trunk  line  across  the  Trinity  River' 
Contract  No.  7,  disposal  works  including  36-in.  force  main 
from  Station  No.  5  plus  88.7  to  the  disposal  works. 

Santa  Anna,  Tex. — At  a  recent  election  the  citizens  voted 
to  issue  $6000  in  bonds.  The  proceeds  will  be  used  for  the 
construction   of  a  sewer  system. 

tMoscow,  Idaho — (Official) — The  contract  for  the  construc- 
tion of  sanitary  sewers  has  been  awarded  to  GEORGE  E  WI- 
COFF,  Spokane,  Wash.,  at  $11,879.    Noted  July  8. 

Harrington,  Wash. — An  election  will  be  held  July  31  to 
vote  on  the  question  of  issuing  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  sewer  system. 

Enterprise,  Ore. — The  city  contemplates  the  construction 
ot  lateral  sewers  in  various  streets  estimated  to  cost  $23,000. 

Los  Angeles,  Calif. — J .  Chutuk,  at  $39,118,  submitted  the 
lowest  bid  for  the  construction  of  sewers  in  Temple  St.  from 
Oxford  Ave.  to  Kingsley  Drive  and  in  other  streets. 

+Oakland,  Calif. — The  City  Council  has  awarded  the  con- 
tract to  the  TIBBITTS-PACIFIC  CO.,  San  Francisco,  at  $9679, 
for  the  construction  of  the  North  Side  sewer. 

+  Santa  Cruz,  Calif. — The  contract  for  the  construction  of 
sewer  extensions  has  been  awarded  to  D.  BRYNE,  at  $11,770. 

New  Toronto,  Out. — It  is  reported  that  the  city  of  New  To- 
ronto and  Mimico  will  construct  a  sewer  system  and  a  sew- 
age-disposal plant.  The  disposal  plant  will  be  built  in 
Mimico.     The  estimated  cost  is  $50,000. 

St.  Thomas,  Ont. — Plans  are  being  prepared  by  W  N  Fer- 
guson, Engr.,  for  the  construction  of  a  sewage-di'sposal  plant. 
The  estimated  cost  is  $15,000. 

Vancouver,  B.  C. — Plans  have  been  approved  by  the  Joint 
Sewerage  Commission  for  the  construction  of  the  Hastings 
Park  trunk  sewer.    The  estimated  cost  is  $200,000. 

Vic*0„ria'  B-  °- — (Official) — The  Council  plans  an  expendi- 
ture of  $(4,654  for  paving  and  sewer  construction.  The  work 
will  be  done  by  day  labor.    Noted  July  15. 

GARB ACE 

Gainesville,  Fla — The  city  contemplates   the  construction 
or   a   garage  incinerator. 

Fresno,  Calif. — An  election  will  soon  be  held  to  vote  on  the 
question  of  issuing  $50,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  an  incinerator. 

1. aclinic,  Que — The  city  will  soon  start  work  on  the  con- 
struction of  a  new  incinerator. 

STREETS  AND  ROADS 
+Angusta,  Maine — (Official)— Contracts  have  been  awarded 
tor  constructing  roads  as  follows:    Hermon  Rd    1  09  miles  to 
the  AHERN  CONSTRUCTION  CO.,  Willimantic    Conn  $7369 
Ellsworth  Rd.,  0.78  mile  to  the  AHERN  CONSTRUCTION  CO 
Willimantic^  Conn.,   $5610;  Brewer  Rd.,  0.43  mile  to  H.  A.  & 

k^SAI'  B5neJ?T'Jl9l?&  M°nson  Rd.,  2.27  miles,  to  JAMES  H. 
KERR,  Rumford,  $13,850. 

+Hinsdale,  N.  H. — A  contract  for  constructing  the  state 
fn'nMFl'p^HfTv^"'^  on  Brattleboro  St.  has  been  awarded 
to  JAMES  E.  HELYAR,  Brattleboro,  at  $7000. 

Beverly,  Mass.— The  City  Council  plans  to  repave  Rantoul 
St.  from  Bow  to  Chestnut  St. 

Boston,  Mass. — Bids  will  be  received  until  Aug.  3  by  the 
State  Highway  Commission  for  constructing  5200  lin  ft  of 
road  in  Ashburnham  and  5200  lin. ft.  of  road  in  Chelmsford 
Arthur  W.  Dean  is  Ch.  Engr.  of  Comn. 

Uuincy,  Mass. — The  sum  of  $15,300  has  been  appropriated 


Mayo°rad  W°rk  °"  &  number  of  Streets.    Chester  I.  Campbell  is 
+Glastonbury,  Conn. — A  contract  for  paving  Naubuc  Ave 
STRUCTION  CO        beCn  aWarded  to  the  MILLER  CON^ 

ti,AVwan&-Jil;  "V.— (Official)— Bids  were  received  July  26  bv 
£lSsS&te  Hlghwray  Commissioner  for  constructing  Road  No 
mn»*0COTnWallT"^eSt.Point'  Parts  1  an<I  2,  Orange  County  4  03 
M      Vernon"  ?eek>k,11k  $280,065;'  Nordone  &  Petrillo, 

^V-'ii-Vein°rn'  $294,545;  Samuel  Besmin,  Inc.,  Beacon  $295  823: 
William  Home  Co.,  New  York,  $297,822;  P  J  Joyce  Co  Inc 
?ie0WTT?re'  i29?'620-  James  M.  Hamiiton'&  Co.  Gai  dne  °'$299  -• 
Biockno,tS  1??l7Sq°nn'  Menands,  ^12,040;  Cleveland  &  Sons  Co., 
f'°c'V.\0lti  *316,i90;  Peter  F.  Connolly  Co.,  Boston,  Mass. 
$322,403;  Woolsey  Construction   Co.,   Poughkeepsie,    $336  34 

IncnSt°Nnew  ^o'rk^^V^0^  *£4H93 ;  Kurds'  *  Gasto°n 
TT  a  tAT„  I  't  ?359.t253:  Scott  Bros.,  Rome,  $392,937- 
II.  S.  Kervaugh,  Inc.,  New  York,  $395,176.  Road  No  55% 
Cornwall-West  Point,  Part  3,  Orange  County  1  17  miles' 
Nordone  &  Petrillo,  Mt.  Vernon,  $13,341-  Woolsey  Construe 
?1°wnn^  TPou^hkAeePsie,  $13,387;  Samuel  Beskin  lL.  Beacon 
$13,400;  James  Anderson,  Menands,  $13,637;  Winston  &  Co 
Brown  Station,  $13,908;  Cleveland  &  Sons  Co  ,  B.'ockporUH - 
09i,  James  M.  Hamilton  &  Co.,  Gardner,  $14,483. 

^,.;^C?h0el'  N*  Y-— The  contract  for  paving  Bowery  St  with 
$17?045  awarded  to  WALSH  &  KEEGAN,  Albany  at 

New  York,  N.  Y. —  (Borough  of  Bronx)— (Official)— Bids 
son  Bo?oulhePrU«tUf10:30  a-m..  Aug.  3'  by  Dougfas  Mathew- 
sS?dnew??kritc.PonS''vai°ouIse|L1tetsg'  P&VinS'  laying 

we^reclivld  bv  7'^^°^  £f  Brooklyn)-(Ofncial)— Bids 
weie  leceivea  by  U.  H.  Pounds,  Borough  Pres     for  ree-iilntino- 

f„radjnf '  AcurbinS  and  laying  sidewalks  on  list  St  ffom  19th 
to  21st  Ave.  as  follows:  B.  Tawrecano  Inc  J5177-  W  T 
Maxwell  $5474;  M.  Paconi,  $5002  Noted*  July'  15  '  W>  T' 
New  York,  N.  Y.— (Borough  of  Brooklyn )  —  (Official)—  Bids 
were  received  July  14  by  L.  H.  Pounds,  Borough  Pres  for 
\  W°Zlnf  U)  ,  as t  Ninth  St.  from  Ave.  6  to  Ave  Q,  (b)  East 
to   Ave'  Vf,  L  to  ATve-,M.  (c)  East  39th  St.  from  Ave  I 

*4q& <JF^J0l}?WSi  Uvalde  Asphalt  Co.,  (a)  $12,491,  (b) 
$4932  (c)  $9724;  Cranford  Co.,  (a)  $14,828,  (b)  $5732,  (c)  $11  - 
2H:   Brooklyn  Alcatraz  Co.,   407  Hamilton  Ave  faVVll77q 

$5333?  Hf  $iohl897i;   SiCUian  ASPhaU   C°-     (a>'  (b) 

r<™'t,IVeW  YorkV  N-  Y-— (Borough  of  Brooklyn)  — (Official)  — 
Contracts  have  been  awarded  for  regulating,  grading  cm  bine- 
and  laying  sidewalks  on  63rd  St.  from  21st  Ave  to  Iky  Park? 
SLto,  h?  UVALDE  ASPHALT  PAVING  CO.,  1  BroldUy,  at 

Bid^nYerrece^eI-u-n(tU°2-°pUlh,  l^t&TSt 
?°nu^r^feSs'trfe°ertsregUlating  and  P-ing  "with  Tee^ 'a^haft 

New    York,    N.    Y.— (Borough    of    Richmond)  — (Official)  — 
Bids  were  received  July  20  for  regulating  and  grading  Haven 
Esplanade  from  Barrett  Blvd.  to  Castleton  A#e    as  follows 
C.  Vanderbilt    24   Elizabeth  St.,  West  New   Brighton    $5631 : 
J.aF   D^vaU  $568  6?*  C°"  ?7212''  J°SePh  Johnson  Sons,  16809 

+  Salamanca,  N.  Y. — The  contract  for  paving  Summit  Wil- 
B°uVAEmoire°an&$a2^S6i?fferSOn  St'  h"  ^  ^- 
n/r  Bouud  Brook-  .lv-  J.— The  Borough  Council  plans  to  pave 

wm  De  paved  with asphalt  bK 

„f  n  "m?en'~N'  Jl~ J\  is  reported  that  the  Board  of  Freeholders 
of  Camden  County  plans  to  improve  the  White  Horse  Pike  from 
Camden  to  Berlin  with  amesite. 

+Fleniing-ton,  N.  J.— The  contract  for  improving  Pennsyl- 

saStafa  §?T£h°<&F¥±to  the  boroush  une  has  been 

Guttenburg,  N.  J. — Nolan  &  Hornung,  711  Du  Bois  St,  West 
Hoboken,  submitted  the  lowest  bid  at  $2.20  per  sq  yd  for  pav- 
ing 3908  sq.yd.  of  Bergenline  Ave.     Noted  July  8. 

Jersey  City,  N.  J. — Bids  will  be  received  until  11  a.m  ,  Aug 
b,  by  the  Board  of  City  Commissioners  for  repairing  portions 
of  Grand  and  Bay  St.,  Bramhall  and  Ocean  Ave.  Michael  I 
Fagen  is  City  Clk. 

Jersey  City,  N.  J. — Bids  will  be  received  until  11  a.m.,  Aug 
5,  by  the  Board  of  City  Commissioners  for  repairing  Jackson 
Ave.  from  Bayview  to  Bidwell  Ave.    M.  I.  Fagen  is  City  Clk. 

Jersey  City,  N.  J. — Plans  have  been  approved  for  repair- 
ing and  improving  the  Paterson  Planbroad  in  Hudson  Countv 
Engia      stance  of  11/2   miles.     Thomas  J.  Wasser  is  County 

Jersey  City,  N.  J.— Henry  Byrne,  Comr.  of  Streets,  plans  to 
pave  Garfield  Ave.  with  asphalt  at  an  estimated  cost  of  $25,000. 

Newark,  N.  J.— (Official)— Bids  will  be  received  until  3-30 
p.m.  Aug.  5,  by  the  Board  of  Street  and  Water  Commission- 
ers for  paving  Oxford  Ave.  from  Fleming  to  Passaic  Ave 
Tyler  St.  from  Chestnut  to  Malvert  St.,  Vesey  St.  from  Pacific 
to  McWorter  St.,  Yates  Ave.  from  Osborne  Terrace  to  about  346 
lin. ft.  easterly  therefrom  on  both  sides  of  a  central  parkway 
12  lm.ft.  m  width  and  Read  St.  from  Market  St.  to  Passaic 
Ave. 

Newark,  N.  J. —  (Official)— Bids  will  be  received  until  3-30 
p.m.,  Aug.  5,  by  the  Board  of  Street  and  Water  Commissioners 
for  paving  Hinsdale  PI.    Morris  R.  Sherrerd  is  Chief  Engr. 

•  "•"Trenton,  N.  J. — The  contract  for  resurfacing  the  Bruns- 
iY^,->TP,i!,k^J'la^  been  awarded  to  the  CONTINENTAL  PUBLIC 
WORKS  CO.,  New  York,  N.  Y.    Noted  May  20. 

Harrisburg,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Aug.  10,  by  the  State  Highway  Department  for  re- 
constructing roads  as  follows:  Lycoming  County,  5843  lin  ft 
of  brick  block  pavement  in  Muncv  Borough,  Northumberland 
County,  4940  lin. ft.  of  brick  block  pavement  in  Milton  Bor- 
ough and  Monroe  County,  4871  lin. ft.  of  brick  block  pavement 
111  Stroudsburg  Borough.  Robert  J.  Cunningham  is  State 
Highway  Comr. 
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Philadelphia,  Penn. — Bids  will  be  received  until  noon,  Aug. 
4,  by  M.  L.  Cook,  Dir.  Pub.  Set-.,  for  improving,  paving  and 
opening  Emerald  St.  under  the  Philadelphia  &  Reading  R.R. 

♦  Plymouth,  Penn. — The  contract  for  paving  West  Main  St. 
has  been  awarded  to  EDWARD  QUINN,  Plymouth,  at  $11,181. 

♦^-Cumberland.  M«l. —  (Official) — The  contract  for  improv- 
ing Baltimore  St.  between  the  Western  Maryland  Ry.  and 
the  Baltimore  &  Ohio  R.R.  has  been  awarded  to  J.  TONER 
BARR,  Pittsburgh,  at  $22,416.  Other  bids  were:  John  J. 
Carley,  Richmond,  Va.,  $2  3,608;  Brady  Bros.,  Frostburg,  Md., 
$25,731.     Noted  July  15. 

Bristol,  Va. — At  a  recent  election  the  citizens  of  Mont- 
gomery County  voted  in  favor  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  improving  roads. 

Christiansburg,  Va. — At  a  recent  election  the  citizens  of 
Christiansburg  District  of  Montgomery  County  voted  in  favor 
of  issuing  $100,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  roads.     Noted  June  10. 

★Staunton,  Va. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  6,  by  the  Board  of  Supervisors  of  Augusta  County 
for  grading  and  macadamizing  about  four  miles  of  road  in 
Middle  River  District.     R.  W.  Moore  is  Supt.  Roads. 

Logan,  W.  Va. — Press  reports  state  that  an  election  will  be 
held  Sept.  7  to  vote  on  the  question  of  issuing  $200,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

♦Parkersburg,  W.  Va. — The  contract  for  paving  sections  of 
Averv  and  18th  St.  has  been  awarded  to  the  PARSON  CON- 
STRUCTION CO.,  Brownsville,  Penn. 

Philippi,  W.  Va. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $20,000  in  bonds,  $9000  of  which  will  be  used 
for  street  paving. 

Weleh,  W.  Va. —  (Official) — Bids  will  be  received  until  Aug. 
3  for  constructing  34  miles  of  dirt  road,  16  ft.  wide  in  Big 
Creek  District.  W.  J.  McClaren  is  County  Road  Engr. 
Noted   Apr.  13. 

Dobson,  N.  C. — An  election  will  be  held  Aug.  24  in  Bryan 
Township  to  vote  on  the  question  of  issuing  $35,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  roads  in 
Bryan  Township,  Surrey  County. 

Dobson,  N.  C. — An  election  will  be  held  Aug.  10  in  West- 
field  Township  to  vote  on  the  question  of  issuing  $30,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads  in  Westfield  Township,  Surrey  County. 

Augusta,  Ga. — Press  reports  state  that  the  City  Council 
plans  to  pave  Ninth  St.  from  Broad  to  Walker  St.  with  creo- 
soted  wood  block  at  an  estimated  cost  of  $30,000. 

Leesburg,  Ga. — At  a  recent  election  the  citizens  of  Lee 
County  voted  in  favor  of  issuing  $27,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  improving  roads. 

♦Laurel,  Miss. — A  contract  for  paving  a  number  of  streets 
has  been  awarded  to  the  SOUTHERN  PAVING  &  CONSTRUC- 
TION CO.,  Chattanooga,  at  approximately  $95,000.  Noted 
July  15. 

Algiers,  La. — (New  Orleans  post  office) — According  to  press 
reports  the  citizens  plan  to  construct  a  five-mile  paved  boule- 
vard from  the  immigration  station  and  naval-station  grounds 
to  the  Cut-Off  road  to  the  southward.  E.  E.  Lafaye  is  Comr. 
of  Pub.  Property. 

New  Orleans,  La. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  16,  by  the  highway  Department  of  the  Board  of 
State  Engineers,  104  New  Orleans  Court  Bldg.,  for  construct- 
ing 26  miles  of  highway  in  Road  District  No.  1,  West  Baton 
Rouge  Parish.  W.  E.  Atkinson  is  State  Highway  Engr.  and 
Prank  M.  Kerr  is  Ch.  State  Engr.  and  Pres.  Bd.  of  State  En- 
gineers. 

Madisonville,  Tenn. — At  a  recent  election  the  question  of 
issuing  $300,000  in  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  constructing  roads,  was  defeated.  Noted  Apr. 
29. 

♦Elkton,  Ky. — The  Todd  County  Fiscal  Court  has  awarded 
a  contract  to  ROY  L.  GOWELL,  Russellville,  at  $17,445,  for 
constructing  43.3  miles  of  model  pike  road. 

Winchester,  Ky. — Bids  will  be  received  until  8  p.m.,  Aug. 
6,  by  C.  B.  Tracy,  Clk.,  for  paving  13,000  sq.yd.  with  asphalt. 

+Bellefontaine,  Ohio — A  contract  for  improving  the  south 
end  of  Anderson  Bell  Pike  has  been  awarded  to  M.  R.  KOP- 
FROTH,  Richwood,  at  $9560. 

Bowling  Green,  Ohio — (Official) — Bids  will  be  received  un- 
til 2  p.m.,  Aug.  16,  by  C.  E.  Stinebaugh,  County  Audr.,  for  con- 
structing the  Elizabeth  Schnell  bituminous  macadam  road 
and  the  John  Minning  waterbound  macadam  road. 

Chardon,  Ohio — Bonds  for  $30,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  improving  roads  in  Huntsburg- 
Township. 

♦Cincinnati,  Ohio — (Official) — The  contract  for  improving 
Glenway  Ave.  from  Warsaw  Ave.  to  the  wood-block  pavement 
at  West  Line  Section  36  has  been  awarded  to  the  KIRCHNER 
CONSTRUCTION  CO.,   Cincinnati,   at   $79,752.     Noted   July  8. 

♦  Cincinnati,  Ohio — (Official) — The  contract  for  improving 
Montgomery  Rd.  from  Gilbert  Ave.  to  the  Norfolk  &  Western 
Ry.  has  been  awarded  to  the  KIRCHNER  CONSTRUCTION  CO., 
Cincinnati,  at   $86,949.     Noted  July  8. 

Cleveland  Heights,  Ohio — ( Warrensville  post  office)  —  (Offi- 
cial)— Bids  will  be  received  until  noon,  Aug.  16,  by  H.  H.  Can- 
field,  Village  Clk.,  for  improving  the  Warrensville  Center  Rd. 

♦  Columbus,  Ohio — Contracts  have  been  awarded  for  road 
construction  as  follows:  Ashland  Countv,  Ashland-Loundon- 
ville  Rd.,  3.58  miles,  macadam,  D.  A.  PHILLIPS,  Ashland,  $44,- 
036:  Montgomerv  County,  Cincinnati-Davton  Rd.,  2.45  miles, 
brick,  STRODBICK  BROS.,  Middletown,  $62,359;  Stark  County, 
Canton-Steubenville  Rd.,  2.59  miles,  TURNBULL  BROS.  &  CO., 
Canton,  $51,084;  Union  Countv.  Urbana-Marvsville  Rd.,  4.27 
miles,  concrete,  OATHER  M.  JUNK,  Chillicothe,  $51,990.  Noted 
July  15. 

Defiance,  Ohio — (Official) — The  time  for  receiving  bids  has 
been  extended  from  July  28  to  noon,  Aug.  4,  by  Clayton  M. 
Rath,  Dir.  Pub.  Ser.,  for  laying  28,129  sq.yd.  of  pavement. 
Noted  July  22. 


East  View,  Ohio — Bids  will  be  received  until  noon,  Aug.  12, 
by  Charles  E.  Burger,  Clk.,  for  improving  and  constructing 
sidewalks  on  Helen  St.  from  Kinsman  Rd.  to  the  village  limits. 
The  Pease  Engineering  Co.,  804  Marshall  Bldg.,  Cleveland, 
is  Engr. 

♦Lakewood,  Ohio — (Official) — Contracts  have  been  awarded 
by  the  city  for  paving  Norton  Ave.  with  brick  and  Lake  Ave. 
with  sheet  asphalt  to  the  CLEVELAND  TRINIDAD  PAVING 
CO.,  Cleveland,  at  $5707  and  $35,293  respectively;  French  and 
Virginia  Ave.  with  brick  to  PACE  BROS.,  at  $13,274  and  $10,469 
respectively;  Dowd  St.  to  BALDWIN  BROS.,  at  $11,150.  Noted 
July  1. 

+Lockland,  Ohio — (Official) — The  contract  for  improving 
Mill  St.  has  been  awarded  to  HENKEL  &  SULLIVAN,  Cincin- 
nati, at  $10,917.  Other  bids  were:  Kirchner  Construction  Co., 
$11,782;  C.  N.  Danenhower,  $11,815;  Thomas  P.  Strack,  $12,400. 
Noted  June  17. 

Mt.  Gilead,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m.,  Aug.  6,  by  the  Commissioners  of  Morrow  County  for  con- 
structing the  Sexon-Thatcher  Rd.  in  Gilead  and  Canaan  Town- 
ships.   C.  O.  Higgins  is  County  Audr. 

Newburg  Heights,  Ohio — (Newburg  post  office) — Bids  will 
be  received  until  noon,  Aug.  3,  by  J.  A.  Fitzgerald,  Clk.,  for 
improving  and  paving  Beta,  Bridgeview,  Gama  and  Sigma 
Ave. 

+New  Philadelphia,  Ohio — (Official) — The  contract  for  im- 
proving Section  1  of  the  Oldtown  Road  Improvement  in  Goshen 
and  York  Townships  has  been  awarded  to  the  W.  M.  BRODE 
CO.,  Newcomerstown,  at  approximately  $16,500.    Noted  July  8. 

Reading,  Ohio — Bids  will  be  received  until  noon,  Aug.  2, 
by  William  F.  Klopmeyer,  Clk.,  for  improving  Clark  St.  from 
Jefferson  to  Main  St.  D.  S.  Hosbrook,  Pickering  Bldg.,  Cin- 
cinnati, is  Engr. 

Rocky  River,  Ohio — Bids  will  be  received  until  noon,  Aug. 
3,  by  Frank  Mitchell,  Clk.,  for  constructing  sidewalks  in 
Center  Ridge  Rd. 

+Tiffin,  Ohio — (Official) — Contracts  have  been  awarded  for 
paving  Coe  and  East  Market  St.  to  JOHN  E.  KING,  Tiffin;  and 
West  Davis  and  Wentz  St.  to  LOUIS  SCHANDER,  Tiffin. 
Noted  July  8. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  23, 
by  the  Commissioners  of  Lucas  County  for  improving  Jerusa- 
lem and  Oregon  Township  Road  No.  71.  Charles  J.  Sanzen- 
bacher  is  County  Audr. 

+Upper  Sandusky,  Ohio — The  contract  for  paving  South 
Eighth  St.  has  been  awarded  to  the  MODERN  CONSTRUCTION 
CO.,  Fremont,  at  $19,802. 

Warren,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  21,  by  George  T.  Hecklinger,  City  Audr.,  for  the  sale  of 
$13,000  in  bonds,  the  proceeds  of  which  will  be  used  for  im- 
proving North  Tod  Ave. 

Browustown,  Ind. — Bids  will  be  received  until  Aug.  9  by  the 
City  Clk.,  for  paving  approximately  17  blocks. 

♦  Indianapolis,  Ind. — The  contract  for  paving  Keystone  Ave. 
from  Washington  to  Michigan  St.  with  asphalt  has  been 
awarded  to  the  REPUBLIC  CONSTRUCTION  CO.,  at  $12,009. 

Indianapolis,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Aug.  4,  by  the  Board  of  Public  Works  for  improving 
a  number  of  streets. 

Knightstown,  Ind. —  (Official) — Bids  will  be  received  until 
8  p.m.,  Aug.  2,  by  the  Board  of  Trustees  for  grading,  paving 
and  curbing  the  public  square;  also  Brown  and  Washing- 
ton St. 

♦Liberty,  Ind. — The  contract  for  constructing  the  Widan 
Rd.  in  Union  Township  has  been  awarded  to  WILKS  &  CO., 
Rushville,  at  $19,767. 

♦  Noblestown,  Ind. —  (Official) — A  contract  for  constructing 
a  county  line  road  has  been  awarded  to  T.  F.  McCARTY, 
Noblesville,  at  $4100,  by  the  Commissioners  of  Hamilton  and 
Marion  Counties.    Noted  June  17. 

Vincennes,  Ind. —  (Official) — Bids  will  be  received  until  4 
p.m.,  Aug.  9,  by  the  Board  of  Public  Works  for  paving  Main 
St. 

♦Winchester,  Ind. — A  contract  for  constructing  the  St. 
John  Rd.  in  Green  Township  has  been  awarded  to  JOSEPH 
THORNHILL,   Indianapolis,   at  $5075. 

Burlington,  Wis. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Aug.  7,  by  the  Board  of  Public  Works  for  street  paving. 
P.  J.  Hurtgen  is  City  Engr. 

♦Milwaukee,  AVis. — The  Department  of  Public  Works  has 
awarded  contracts  for  paving  Vliet  St.  to  the  BADGER  CON- 
STRUCTION CO.,  $50,564;  21st  Ave.  and  Eighth  Ave.  to  the 
WHITE  CONSTRUCTION  CO.,  at  $12,859  and  $18,837  respec- 
tively; Fratney  St.  to  F.  P.  COUGHLIN,  at  $6672. 

♦Sheboygan,  Wis. — The  contract  for  constructing  concrete 
pavement  on  Superior  Ave.  has  been  awarded  to  PETER  SIN- 
NER, Sheboygan. 

♦Clinton,  Iowa — (Official) — The  contract  for  paving  Fourth 
St  has  been  awarded  to  THOMAS  CAREY  &  SONS,  Clinton, 
at  $27,917.  The  only  other  bid  was  that  of  the  Independent 
Construction  Co.,  Davenport,  at  $29,736. 

♦  Columbus  Junction,  Iowa — A  contract  for  laying  7910 
sq  yd  of  brick  pavement  has  been  awarded  to  KORNEMAN  & 
SMITH,  Muscatine,  at  $16,406. 

Duluth,  Minn. — The  Board  of  Public  Works  plans  to  repave 
East  Superior  St.  from  16th  to  24th  St. 

♦  Fairmont,  Minn. —  (Official) — A  contract  for  laying  24,000 
sa  vd  of  wood-block  pavement  and  constructing  6000  lin.ft.  of 
curbing  has  been  awarded  to  FIELDING  &  SHEPLEY,  St. 
Paul,  at  $57,299.    Noted  June  24. 

♦Virginia,  Minn. — A  contract  for  constructing  curbs  and 
gutters  in  various  streets  has  been  awarded  to  RISBERG- 
MARWICK,  Virginia,  at  approximately  $20,000.  Noted  June  24. 

Wichita,  Kan. — Bids  will  be  received  until  Aug.  10  by 
Bert  Wells,  City  Engr.,  for  paving  Park  Ave.  with  concrete. 

♦  Norfolk,  Neb. — (Official) — A  contract  for  constructing  30,- 
000  yd.  of  concrete  pavement  and  16,000  lin.ft.  of  concrete 
curb  has  been  awarded  to  the  H.  J.  CATHROE  CO.,  Omaha, 
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at  $40,900.  Other  bids  were:  D.  S.  Sears,  $42,300;  W.  J.  Cree- 
don,  $43,000;  A.  G.  Doll.    Noted  June  4  and  July  15. 

Hozeman,  Mont. — Bids  will  be  received  until  Aug-.  5  by  C. 
A.  Spieth,  City  Clk.,  for  improving  streets  in  a  number  of 'dis- 
tricts. 

+Heleiia,  Mont. — The  contract  for  paving-  Wilder  Ave.  has 
been  awarded  to  ADAMI  BROS.,  Helena,  at  $9529. 

Laurel,  Mont. — Bids  will  be  received  until  Aug.  3  for  con- 
structing a  road  in  District  No.  15  at  an  estimated  cost  of 
$10,000. 

Missoula,  Mont. —  (Official) — Bids  will  be  received  until  5 
p.m.,  Aug.  3,  by  L.  E.  Harris,  City  Clk.,  for  paving  in  Special 
Improvement  District  No.  35.     E.  S.  Hathway  is  City  Engr. 

+Philipsuurg,  Mont. — The  Commissioners  of  Granite  and 
Deer  Lodge  Counties  have  awarded  the  contract  to  the  CLIF- 
TON-APPLEGATE  CO.,  at  $13,000  for  building  the  Flint  creek 
hill  road  between  Philipsburg  and  Anaconda. 

+White  Sulphur  Springs,  Mont.— A  contract  for  paving 
about  30  blocks  has  been  awarded  to  A.  G.  PETERS  at  $78'I7 
Other  bids  were:  Two-Miracle  Construction  Co.,  $S522;  W  e' 
"Winnie,  $9179;  McLaughlin  &  O'Neal,  $8486. 

Kansas  City,  Mo. — The  Board  of  Public  Works  plans  to 
pave  Park  Ave.  from  41st  to  43rd  St.  with  asphalt. 

+  St.  Joseph,  Mo. — (Official) — The  contract  for  paving  Noyes 
Blvd.  with  refined  asphalt  has  been  awarded  to  the  METRO- 
POLITAN PAVING  CO.,  St.  Joseph,  at  $67,510.  Other  bids 
were:  Van  Hafften  Contracting  Co.,  $74,432;  C.  W.  Dillingham 
$68,019;  Cathey  Construction  Co.,  $68,169.    Noted  July  15. 

Houston,  Tex. — The  Commissioners  of  Harris  County  have 
authorized  the  extension  of  the  paving  on  Clinton  Rd.  to  Penn 
City,  a  distance  of  seven  miles,  at  an  estimated  cost  of  $30,000. 

Seguin,  Tex. —  (Official) — All  bids  received  July  19  for  con- 
structing six  miles  of  road  in  Guadalupe  County  were  re- 
jected. New  bids  will  be  received  by  the  Commissioners  of 
Guadalupe  County  until  Aug.  2  for  constructing  12  miles  of 
road.    Noted  July  15. 

Boulder,  Colo. — Press  reports  state  that  bids  will  be  re- 
ceived some  time  this  summer  for  paving-  streets  in  the  busi- 
ness section. 

+RosweIl,  N.  M. — The  contract  for  paving  Seventh  St.  from 
Missouri  Ave.  to  Main  St.  has  been  awarded  to  the  CLEVE- 
LAND TRINIDAD  PAVING  CO. 

+Tueson,  Ariz. — The  contract  for  improving  Sixth  Ave.  and 
other  streets  has  been  awarded  to  the  WARREN  BROS  CO 
at  approximately  $118,000. 

Aberdeen,  Wash. — Press  reports  state  that  the  City  Council 
i1,!\?ny?ted  t0  pave  Washington  St.,  at  an  estimated  cost  of 
$  1 6,000. 

+Anaeortes,  Wash. — The  contract  for  paving  State  St.  with 
concrete  has  been  awarded  to  N.  W.  BALL,  Seattle,  at  $10,000. 

Everett,  Wash. — The  Commissioners  of  Snohomish  County 
have  authorized  Hans  Mumm,  Jr.,  County  Engr.,  to  prepare 
plans  for  the  improvement  of  Permanent  Highway  No  19 
M.  Weatherbee  is  County  Audr. 

Everett,  Wash. — J.  W.  Hoover,  City  Engr.,  is  preparing 
plans  for  paving  and  constructing  concrete  sidewalks  in 
South  Rucker  Ave. 

+  01ympia,  Wash. —  (Official) — Bids  were  received  July  19  by 
William  R.  Roy,  State  Highway  Comr.,  for  constructing  the 
Pacific  Highway  between  Custer  and  Enterprise  in  Whatcom 
County  as  follows:  CHARLES  E.  LIND,  Bellingham,  $12  187 
(awarded  contract);  Worthen  &  Satterthwaite,  Lynden,  $14  489- 
Sloane  Bros.,  Seattle,  $14,733;  L.  H.  Goerig,  Seattle,  $14,324. 

Olympia,  Wash. —  (Official) — Bids  were  received  July  14  by 
William  R.  Roy,  State  Highway  Comr.,  for  constructing  15 
miles  of  Olympic  Highway  between  Mud  Bay  and  McCleary 
in  Thurston  County  as  follows:  Rojotte,  Fobert  &  Winters 
Olympia,  $36,304;  Burnet  Construction  Co.,  Seattle,  $34  334- 
August  Wallin,  Aberdeen,  $32,146;  Allred  &  James,  Centralia, 
$42,778;  L.  H.  Goerig,  Lacey,  $33,792;  Zindorf-Tideral,  Seattle, 
$37,773;  H.  Graff  &  F.  L.  Sheldon,  Tacoma,  $37,614;  Sloane 
Bros.,  Seattle,  $33,5S2;  Rignell  &  Bankston,  Tacoma,  $31,922. 
Noted  June  24. 

Olympia,  Wash. — Bids  will  be  received  until  2  p.m.,  Aug 
9,  by  William  R.  Roy,  State  Highway  Comr.,  for  improving  14 
miles  of  McClellan  Pass  Highway,  between  Natches  and  Sum- 
mit m  Yakima  County. 

+Port  Angeles,  Wash. — A  contract  for  grading-  and  paving 
a  number  of  streets  has  been  awarded  to  FERCH  &  GASS, 
Seattle,  at  $94,533. 

Seattle,  Wash. — Bids  were  received  for  constructing  four 
miles  of  road  between  Duwamish  River  and  Renton  Junction 
as  follows:  P.  J.  McHugh,  $59,344;  Standif er-Clarkston,  Port- 
land, Ore.,  $85,600;  Porter  &  Conley,  $95,531;  Rowan  &  Ander- 
son, $S2,59S;  C.  H.  Kiel,  $89,271;  Holt  &  Jeffery,  $95,535;  Burnett 
Construction  Co.,  $73,844;  Charles  Daley  &  Co.,  $80,253;  Nettle- 
ton-Bruce  Eschbach  Co.,  $88,958;  Ferch  &  Gass,  $80,776;  M  P 
Zindorf,  $81,212;  West  Coast  Construction  Co.,  $79,793;  Hor- 
rocks  Construction  Co.,  $75,925. 

Taeoina,  Wash. — D.  H.  White,  Engr.  of  Pierce  County,  has 
been  authorized  by  the  County  Commissioners  to  prepare  plans 
for  hard  surfacing  the  Pacific  Highway  from  the  County  Club 
to  Dupont,  a  distance  of  5.6  miles.  The  work  will  cost  approxi- 
mately $80,000. 

Eugene,  Ore. — The  City  Council  contemplates  paving  Law- 
rence St.  and  other  streets.  The  estimated  cost  of  the  work  is 
$11,000. 

+Portland,  Ore. — The  contract  for  paving  San  Rafael  St 
and  Rodney  Ave.  has  been  awarded  to  OSKAR  HUBER.  at 
$13,004. 

Portland,  Ore. — The  City  Council  plans  to  repave  Upper 
Washington  St.     P.  H.  Dater  is  City  Engr. 

+TilIamook,  Ore. — A  contract  for  paving  three  sections  of 
county  road  with  concrete  has  been  awarded  to  the  ARENZ 
CONSTRUCTION  CO.,  Portland,  at  $33,227. 

Compton,  Calif. — Press  reports  state  that  bids  wil  soon  be 
received  by  the  Board  of  Trustees  for  paving  and  improving 
Main  St.    E.  M.  Lynch,  Glendale,  is  Engr. 


Fresno,  Calif.— Bids  will  be  received  until  2  p.m.,  Aug  5 

by  the  Board lot  Supervisors  of  Fresno  County  for  constructing 
the  Bd  Badger  Sand  Creek  D.  M.  Barnwell  is  Clk.  of 

t;„,H?'mOSil  J?*,??1'  Ca"f  —  The  California  Arizona  Construc- 
Court  $^416  was  lowest  bidder  for  improving  Hoansler 

+Livermore,  Calif.— The  City  Trustees  have  awarded  a  con- 

^c/SL8*1'661  »avln&  to  the  CALIFORNIA  BITULITHIC  CO., 
at  3>D4,byb. 

+  I.o.n  Angeles,  Calif. — Contracts  have  been  awarded  for  im- 
proving Evergreen  Ave.  from  Harrison  to  Wasbash  Ave  to 
F.  W.  WHITTIER,  at  $7984;  York  Blvd.  from  Ave.  45  to  Ave 
54  to  BENJAMIN  F.  FORD  and  FRED  H.  STOUT,  at  $64,062. 

+Los  Han  on,  Calif. — A  contract  for  paving  and  improving  14 
I°S^o  ohAs  been  awarded  to  W.  H.  WORSWICK,  JR.,  Fresno, 

^Manhattan  Beach,  Calif. — The  contract  for  improving 
CONSTRUCTION  CO^  ^%16^fo&een  aW"ded  t0  th<3  MODERN 

Oiiincy,  Calif. — Bids  will  be  received  until  Aug.  6  by  the 
Board  of  Supervisors  of  Plumas  County  for  constructing  the 
Ramelli  Turnpike  between  Beckwith  and  Vinton.  F.  R.  Young- 
is  County  Clk. 

+RiverNide,  Calif. — The  contract  for  improving  10.5  miles 
of  county  highway  in  Riverside  County  has  been  awarded  to 
the  C.  L.  HYDE  CONSTRUCTION  CO.,  San  Diego,  at  $40,599. 

Sacramento,  Calif. —  (Official) — Bids  were  received  July  19 
by  the  State  Highway  Commission  for  road  construction  in 
various  counties  as  follows:  (a)  Los  Angeles  County,  Section 
A.,  Route  9,  (b)  Santa  Clara  County,  Section  B,  Route  5,  (c) 
Alameda  County,  Section  B,  Route  5;  Peter  L.  Ferry,  Tropico 
ia)^  ^4,5-.1?5;  Andrew  Holloway,  Pasdena,  (a)  $34,583;  White 
&  Gaskill,  Long  Beach,  (a)  $56,636;  Leigh  G.  Garnsey,  Los 
Angeles,  (a)  $46,130;  Tryon  &  Brain,  Los  Angeles,  (a)  $43,758- 
C.  T.  Sloltax  and  H.  A.  Taylor,  Los  Angeles,  (a)  $48,450- 
Rogers  Bros.  Co.,  Los  Angeles,  (a)  $50,753,  M.  R.  Co.,  Los 
Angeles,  (a)  $49,841;  Fred  Hoffman,  Long  Beach,  (a)  $51,099- 
Palmer  &  McBryde,  San  Francisco,  (b)  $58,617,  (c)  $42  884- 
Bates  Borland  &  Ayer,  Oakland,  (b)  $50,326,  (c)  $44,520;  High- 
way Paving  &  Construction  Co.,  San  Francisco,  (b)  $45  694- 
C.  H.  &  A.  W.  Gorrill,  San  Francisco,  (b)  $48,724,  (c)  $42  222- 
John  W.  McDonald,  Jr.,  San  Jose,  (b)  $90,306;  Marin  Rock' Co.,' 
San  Anselmo,  (b)  $44,135,  (c)  $39,748;  Commarv  Peterson  Co. 
San  Francisco,  (b)  $46,710,  (c)  $42,590;  Ranson  &  Grummey, 
Oakland,  (b)  $48,600;  Petersen  &  Grier,  San  Francisco,  (b) 
$51,929,  (c)  $41,815;  Tieslau  Bros.,  San  Francisco,  (b)  $59  403 
(c)  $46,542;  Raisch  Improvement  Co.,  San  Francisco,  (b)  $45  - 
884;  Blanchard-Brown  Co.,  San  Francisco,  (b)  $54,882,  (c)  $43'- 
284;  M.  Blumenkranz,  Davis,  (c)  $43,581;  Spring  Construction 
Co.,  Berkeley,  (c)  $35,884;  H.  G.  Vaughan  Construction  Co, 
San  Francisco,  (c)  $34,486;  Parrott  Bros.  Co.,  Salt  Lake  Citv 
Utah,  (c)  $37,857;  P.  H.  Hoare,  Oakland,  (c)  $43,471-  W  B 
Hunt  &  Sons,  Alameda,  (c)  $39,230;  W.  J.  Schmidt,  Berkeley' 
(c)  $41,138.    Noted  July  8.  ' 

+  San  Diego,  Calif. — The  contract  for  improving  30th  St 
from  University  to  El  Cajon  Ave.  has  been  awarded  to  G  R 
DALEY,  at  $6S04. 

Sanger,  Calif. — Bids  were  received  July  15  by  the  City 
Council  for  paving  two  miles  of  streets  from  J.  W.  Haynes 
Oakland,  $19,953  and  Thompson  Bros.,  Fresno,  $18,765. 

+Oshana,  Out. — A  contract  for  constructing  concrete  pave- 
ments has  been  awarded  to  DREW  &  FLINTOFF. 

INDUSTRIAL  WORKS 

Boston,  Mass  F.  C.  Larkin  will  build  an  eight-story,  70x 

100-ft.,  brick  and  steel  warehouse  at  Berkeley  and  Stuart  St 
Densmore  &  Le  Clear,  88  Broad  St.,  is  Engr. 

♦Leicester,  Mass. — EDWARD  D.  WARD,  Worcester,  Mass 
has  been  awarded  the  contract  for  the  construction  of  a  three- 
story,   24x74-ft.   addition   to   the   plant   of  the  L.   S.  Watson 
Mfg.  Co.    The  estimated  cost  is  $20,000.    Cutting,  Carleton  & 
Cutting,  Worcester,  Mass.,  is  Arch. 

+Uuiney,  Mass. — The  Fore  River  Shipbuilding  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story 
185x779-ft.  building  on  Howard  St.  to  the  ABERTHAW  CON- 
STRUCTION CO.  The  estimated  cost  is  $400,000.  Noted 
July  22. 

+West  Groton,  Mass. — The  Groton  Leatherboard  Co.,  16 
State  St.,  Boston,  Mass.,  has  awarded  the  contract  for  the 
construction  of  a  two-story,  75xl40-ft.  mill  to  the  BOTLSTON 
CONSTRUCTION  CO.,  1126  Boylston  St.,  Boston,  Mass.  I.  W. 
Jones,  Milton,  M.  H,  is  Engr. 

+West  Springfield,  Mass. — The  Gilbert  &  Barker  Co.  has 
awarded  the  contract  to  the  CASPER  RANGER  CONSTRUC- 
TION CO.,  Holyoke,  Mass.,  for  the  construction  of  a  two-story, 
63xl00-ft.  addition  to  its  machine  shop,  a  two-story,  27x32-ft. 
addition  to  its  testing  department,  and  a  40xS0-ft.  addition  to 
its  factory. 

+Worcester,  Mass. — The  BARROWS-STEWART  CON- 
STRUCTION CO.,  40  Central  St.,  Boston,  Mass.,  has  been 
awarded  the  contract  for  the  construction  of  two  additional 
stories  to  the  60xl54-ft.,  brick  and  steel  main  building  of  the 
plant  of  the  R.  B.  Philips  Mfg.  Co. 

+Hartford,  Conn. —  (Official) — Ford,  Buck  &  Sheldon,  Inc., 
Engr.,  60  Prospect  St.,  has  awarded  the  contract  for  the  con- 
struction of  a  one-story,  55x320-ft.  factorv  on  Homestead  Ave. 
to  the  JAMES  H.  GROZIER  CO.,  for  the  Hartford  Special  Ma- 
chinery Co.,  734  Main  St.    Noted  July  22. 

+Ne«-  Haven,  Conn. — The  Winchester  Repeating  Arms  Co. 
has  awarded  the  contract  for  the  construction  of  a  four-story 
factory  and  two-story  addition  to  its  plant  to  the  WESTING- 
^Ot'SE- CHURCH -KERR  CO.,  New  York,  N.  Y.  The  esti- 
mated  cost   is  $314,000. 

+Waterbury,  Conn. — The  Scoville  Mfg.  Co.  has  awarded 
the  contract  for  the  construction  of  a  five-story  factorv  at 
East  Main  St.  and  Hamilton  Ave.  to  the  TURNER  CONSTRUC- 
TION CO.,  11  Broadway,  New  York,  N.  Y. 

+Buffalo,  IV.  Y. — The  Danahv  Packing  Co.  has  awarded 
the  contract  to  the  LACKAWANNA  BRIDGE  CO.  for  the  con- 
struction of  a  cooling  building  at  its  plant  at  Metcalfe  St. 
and  the  N.  Y.  C.  R.R.  tracks.     The  estimated  cost  is  $25,000. 
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+Buffalo,  N.  Y. — THE  EASTERN  CONCRETE  STEEL,  CO. 
has  been  awarded  the  contract  for  the  construction  of  a  rein- 
forced-concrete  mill  and  elevator  at  Toisul  Rd.  and  the  N.  Y. 
C.  R.R.  tracks  for  the  Clover  Leaf  Milling  Co.    Noted  June  24. 

+New  York,  N.  Y. —  (Borough  of  Queens) — -The  AMERICAN 
CONCRETE  STEEL  CO.,  31  Clinton  St.,  Newark,  N.  J.,  has  been 
awarded  the  contract  for  the  construction  of  a  four-story, 
80xl60-ft.  factory  for  the  Degnon  Realty  &  Terminal  Improve- 
ment Co.,  30  East  42nd  St.  (Borough  of  Manhattan)  William 
Higginson,  13  Park  Row  (Borough  of  Manhattan)  is  Arch. 

+Rochester,  N.  Y. — The  contract  for  the  construction  of  a 
concrete  warehouse  for  Brewster,  Gordon  &  Co.,  has  been 
awarded  to  R.  K.  FENNO.  Poster  &  Gade  is  Arch.  Estimated 
cost,  $136,000.     Noted  July  15. 

Syracuse,  N.  Y. — Bids  are  being  received  by  Edward  How- 
ard &  Son,  Arch.,  for  the  construction  of  a  one-story,  61x122- 
ft.  refrigerating  building,  garage  and  office  for  the  Fleisch- 
mann  Co.  Robert  Embleton,  701  Washington  Ave.,  New  York 
N.  Y.,  is  Mgr.    The  estimated  cost  is  $20,000. 

Syracuse,  N.  Y. — Bids  are  being  received  by  Gordon  Wright, 
Arch.,  Union  Bldg.,  for  the  construction  of  a  three-story,  60x 
175-ft.  factory  for  Samuel  Shapiro,  581  South  Clinton  St.  The 
estimated  cost  is  $20,000. 

+Syracuse,  N.  Y. — The  H.  H.  Franklin  Mfg.  Co.,  722  Gifford 
St.,  has  awarded  the  contract  for  the  construction  of  a  four- 
story,  153x60-ft.  factory  to  the  W.  J.  BURNS  CO. 

Bayonne,  N.  J. — The  Standard  Oil  Co.  plans  the  construc- 
tion of  a  $40,000  storage  plant. 

Newark,  N.  J. — Marshall  N.  Shoemaker,  Engr.,  9  Clinton 
St.,  has  awarded  the  contract  to  the  BECKER  CONSTRUC- 
TION CO.,  361  Grove  St.,  at  $28,550,  for  the  rebuilding  of  the 
leather  factory  of  George  Stengel,  Inc.    Noted  July  1. 

+Riverside,  N.  J. — William  F.  Taubel  has  awarded  to  H 
B  MILLER,  Beverly,  N.  J.,  the  contract  for  the  construction 
of  a  three-story,  50xl20-ft.  factory  to  cost  335,000.  W  U 
Jury,  Shamokin,  Penn.,  is  Arch. 

+Philadelphia,  Penn. — The  contract  for  the  'construction  of 
an  addition  to  the  factory  of  H.  A.  Romberger,  Bourse  Bids? 
has  been  awarded  to  JOHN  N.  GILL  &  CO..  Held  Bldg  E 
T.   Bertolett    and    Raymond   Mathews,    1614   Cherry   St  are 
Archs.     The  estimated  cost  is  $12,000. 

.  Pittsburgh,  Penn — The  Union  Storage  Co.  will  build  an 
f!^«  n"™ory'  cold-storage  warehouse  on  Smallman  St.,  to  cost 
$500,000. 

+Pittsburgh,  Penn.— William  Beckett,  6887  Hamilton  Ave 
?f,iw5r(le(i  tne  contract  for  the  construction  of  a  one-story, 
50xl00-ft    commercial  garage  to  WALKER  &  CARLEY  Bes- 
semer Bldg     H.  Viehman,  Hays  Ave.,  Carrick,  Penn.,  is  Arch. 
The  estimated  cost  is  $10,000. 

Reading,  Penn — William  S.  Markley,  236  High  St.,  has  pur- 
pl'ant     a      6  at        "  and  Queeri  St-'  and  wiu  build  a  $50,000 

e+  +vBalfimor«s  Md.— The  Poehlman  Auto  Co.,  1107  Cathedral 
St.,  has  awarded  the  contract  for  the  construction  of  a  four- 
wOIT'  J5^°-ft-c,srar,a8'e  to  the  COWAN  BUILDING  CO.,  106 
West  Madison  St.  Wyatt  &  Nolting,  Keyser  Bldg,  is  Arcil 
The  estimated  cost  is  $20,000. 


imp 


Long-island,  N.  c.— The  Longisland  Mills,  will  enlarge  and 
irove  its  plant,  at  an  estimated  cost  of  $20,000. 


„c,r1tY0^^b\]V•  CTiFh%  cotto.n  mill  of  the  Harden  Mfg.  Co.,  re- 
cently destroyed  by  fire,  will  be  rebuilt.    The  loss  was  $i75,- 


^tJ£iCkZonviU*l  Fla  — The  Ford  Motor  Co.,  Detroit,  Mich  will 
establish  an  automobile  assembling  plant  at  Ocean  and  ChuTch 

IceNCoV  wrmahnil^aTThe  Nattona1  Fi«h,  Game,  Produce  & 
$100,000.  cold-storage  plants,   to   cost  about 

tv1,  £]'attam>0,?¥a',  Tfnn — Tne  Parish  Coffee  Co.  will  build  a 
llMOO8^'  $blTokOo!aCt0ry  °*  R0ssvi11*  Blvd.,  to  cost  bTwteg 

estaMiKebr^^^^0er/°rc7  Motor  C°-  *> Mich.,  will 

CAR-M&AE^  the 


e  con- 
crete fac- 


twotftorv'snv^n?  «°TnT?e  contract  f°r  the  construction  of  a 
two  stor\  MJx200-ft.  factory  on  Grant  Ave.,  for  the  Cleveland 

STRUCTION  CO  hT*be^n  «™Kded  to  the  LOOMISVCON- 

i^^^stPm^te^^osT  i^^^y90^^  AV6' 

a  $foreoo0°  a^tVortToh?tsHp^atld  °°-  Pla"S  the  — ^ruction  of 


+Toledo,  Ohio — The  contract  for  the  construction  of  a  coke 

ns'l?Xt\l"tT^,FoT-  »'n-M<»  *  t„o-,to,y  addition  to 


+Detroit,  Mich  —  (Official) — The  Aluminum  Castings  Co 
has  awarded  the  contract  to  MARTIN  N.  I !  ( 7  K  K  1 1 10 1  S 10 1 1  r,r,() 
Ellery  St.,  for  the  construction  of  a  $25,000  machine  shop 'The 
Forest  City  Engineering  Co.,  512  Hippodrome  Bldg.,  Cleveland 
Ohio,  is  Arch.     Noted  July  22. 

+Detroit,  Mich.r— The  contract  for  the  construction  of  a 
four-story  factory,  and  a  forge  shop,  at  Clark  Ave.,  and 
the  Wabash  R.R.,  for  the  Timken-Detroit  Axle  Co  has  been 
awarded  to  the  GEORGE  A.  FULLER  CO.  Nettleton  &  Weaver 
is  Arch.     Estimated  cost,  $60,000.     Noted  July  15. 

♦Chicago,  111 — The  contract  for  the  construction  of  a 
seven-story  100xl50-ft.  paper  mill  for  the  Bermingham  &  Sea- 
SAS-JS^tt  A^Ulv063^001'11  St  has  been  awarded  to  the  O.  W. 
ROSENTHAL    CO.,    80    East    Jackson    Blvd.     The  estimated 

Noted  jul°'°l00'    PaUl  Gerhardt'  64  West  Randolph  St.,  is  Arch. 

+Milwaukee,   wis. — The    Ford    Motor    Co.,    Detroit  Mich 
has  awarded  the  contract  for  the  construction  of  a  plant  at 
Prospect  Ave.  and  Kenilworth  PI.,  to  the  O.  H   BOSSERT  CO 
848  Jackson  St.    The  estimated  cost  is  $275,000.    Noted  May  26! 

Racine,  Wis — The  Hamilton  Beach  Mfg.  Co.,  will  build  an 
addition  to  its  plant  to  cost  $30,000. 

Kansas  City,  Kan. — Plans  have  been  prepared  by  the  Heid- 
enrieh  Engineering  Co.,  714  Dwight  Bldg.,  Kansas  City,  Mo 
tor  the  construction  of  a  reinforced-concrete  grain  elevator 
to  have  a  capacity  of  1,000,000  bu.  for  the  Union  Pacific  R  r' 
Co.    The  estimated  cost  is  $250,000. 

7nntr^a?,SaS  C"^'  MoT~ The  contract  for  the  construction  of  a 
700,000-bu.,  reinforced-concrete  grain  elevator  at  North  Top- 
ping Ave.  and  the  Kansas  City  Southern  R.R.  tracks  for  the 
Norris  Gram  Co.,  612  Board  of  Trade  Bldg.,  has  been  awarded 
to  the  BURRELL  ENGINEERING  &  CONSTRUCTION  CO 
The  estimated  cost  is  $200,000.  ^muLiiuiN  LU. 

Houston,  Tex — The  Farmers'  Warehouse  Corporation  will 

iri'terested'3'1"6  °°St  about  $25>000.    H.  T.  Williams  is 

Oklahoma  City,  Okla. — The  Ford  Motor  Co.,  Detroit,  Mich 
will  build  an  automobile  assembling  plant  at  Main  and  Grand 
fot.,  and  the  St.  Louis  &  San  Francisco  R.R. 

™nr.eka'  utahT Thf  Union  Grain  Elevator  Co.,  will  build  a 
50,000  bu.  gram  elevator,  to  cost  $15,000.    J.  Knight  is  Pres. 
+New  Westminster,  B.  C. — The  contract  for  the  construc- 

Ke?  MmJJ°cT,hUili[nS  °n  Fr1°n1t  St"  for  the  Bracnkman- 
-tier  Milling  Co.  has  been  awarded  to  F.  T.  SHERBORNE 
Metropolitan  Bldg.,  Vancouver,  B.  C.  sniiKBUKnL, 

Prince  Rupert,  B.  C.— George  L.Clayton  will  build  a  cold- 
storage  plant  to  cost  $150,000. 

FEDERAL  GOVERNMENT  WORK 

fi^;PV?<1£i.,,Jr~r^ew-  York'  N-  (Borough  of  Queens)— (Of- 

ficial)—The  fo  lowing  are  the  bids  received  for  dredging  in 
Newtown  Creek:  Maryland  Dredging  &  Contracting  Co.,  1515 
Fidelity  Bldg.,  Baltimore,  Md.,  27c.  per  cu.yd.  (scow  measure- 
ment) ;  Morris  &  Cummins  Dredg  ng  Co  32c  P  Sanfot  d 
Ross  Inc.,  26Jc .;  R.  G.  Packard  Co.,%Sc.;  John  A.  Seel4y,  27%c^ 
Coastwise  Dredging  Co.,  29y2c.    Noted  June  3.  y'  "/2C-- 

Building— New  York,  N.  Y.— Bids  were  received  June  26  by 
r    fnrrtCh"  °f  Yard?.and  Pocks,  Navy  Dept.,  Washington,  D 
i  u      construction  of  a  contagious  diseases  building  at 
Naval  Hospital    New  York,  as  follows:    John  J   Heain  Con- 

PnrUCn0vCOi  V-,7%at  46lh  St"  New  York-  $18,600;  J.  Kresse 
9?A'„  3J?,  Vanderbilt  Ave.,  New  York,  $18,450-  R  C  Ermions 
6406  Third  Ave.,  Brooklyn,  $18,373;  John  F  Kuhn  3^  East 
51st  St.,  New  York,  $23,875  R.  H.  Brown,  Inc.,  350  Fulton  St 
New  York,  $18,810;  Riverside  Construction  Co.  39  Cortkindt 
?,t-^ANew  York>  $14,733;  Thomas  J.  Brady,  Jr  Construction  Co 
1170  Broadway,  New  York,  $35,460;  Simon  '  Russek  Inc  261 
Broadway,  New  York,  $19,237;  Hermanns,  Madden  &  Co  103 
34th ^h^Z  7°rk-  HW22'  Neptune  B.  Smyth  413  East 
Ynrk  Vu'  i  w^rm6S|'  McFerran,  129  West  42nd  St.,  New 
York,  $16, SSI  William  H.  Egan,  147  East  l'55th  9t  K9d.74.i- 
M.  J.  Marshall,  1123  Broadway,  New  York  $21  589  Lewi's  j' 
Sielmg,  171  Madison  Ave.,  New  York,  $16,835 ;  Jersey^  City 
Construction  Co  75  Montgomery  St.,  Jersey  City,  N  J  $34  010^ 
^'  Dl„a,n!^>nd'  12  Bergen  St.,  Brooklyn,  $15,612-  James  McArthur 
Co<  22  Ormond  St.,  Brooklyn,  $23,722.    Noted  Junl  3 

.  ★Buildings— Pittsburgh,  Penn.— (Official )— Bids  will  be  re- 
ceived until  noon,  Aug.  25,  at  the  U.  S.  Engineer  Office  for 
bunding  two  brick  lockkeeper's  houses  at  Dam  No  To  Oliio 

•,1*'?ridse  .and  Trestles— Pittsburgh,  Penn.— (Official)— Bids 
will  be  received  at  the  U.  S.  Enginler  Office  uAtil  noon,  Aug 
26,  for  furnishing  and  delivering  a  service  bridge  and  Poiree 
trestles  at  Dam  No.  10,  Ohio  River.  -ronee 

*Air  Compressors— Pittsburgh,  Penn.— (Official)— Bids  will 
be  received  at  the  U.  S.  Engineer  Office  until  Aug  21  for  fur- 
nishing and  installing  air  compressors,  gas  engine  turbine 
electric  light  plant,  etc.,.  at  Lock  6,  Mon6n|ahela  River 

*Loek  Gates,  Etc. — Pittsburgh,  Penn. —  (Official)  Bids  will 

be  received  until  noon,  Aug.  21,  It  the  U.  S.  Engineer  Office  for 
nnr,n wlnS  and  erecting  steel  lock  gates  and  finishing  valves 
and  lock  operating  machinery,  at  Lock  6,  Monongahela  River 

Mechanical  Equipment— Washington,  D.  C— The  following- 
mpnt*1}6  tb'dsTrteceived  for  furnishing  the  mechanical  equip? 
rtfi  «1  fm.  inJntrei;'°r  ^Partment  office  building,  (a)  heating; 
nor-itio^  i  nf  wC)1^0v,nclU.lt  ^Tnd  firing:    William  Gordon  Co?- 

c IV^IV  hr*  EleCt'^  (a)°  $64,S00,$  b)Sf94,600 

rc      S7i  Ifin- S  w  dard  Engineering  Co.,  (a)  $78,000,  (b)  $97  500 
Is&OOO  •?h^*^ann1neAy"?afeLo^hanical    Equipment    Co.,  (a) 
IsVnnft'  A  V  t?U°ASn0'/  (f  U?.Sf000 ;  Thompson-Starrett  Co,  (a) 
Sill ^500  (^^$\79  '.70V.(&)^77V000;,  S-PFaith  &  Co.,  (a)  $90,000,  b 
Il04nnn    (Zi  iZHZV  TPlt?Patrick  &  Hoepfner,  (a)  $78,000,  (b) 

r  ™  il!(C  )T,7yOf,0;  Isadore  Freund,  (a)  $S9,000,  (b)  $129,500, 
<£>  |J70:9^^-  Comstock  &  Co.,  (a)  $90,947,  (b)  $125;000,  (c) 
SRl'nnn  n^J%-  Panf°rth  Co.,  (a)  $103,000,  (b)  $116,000,  (c 
llh  n  '  ?r°5-k'  Kr^les  &  Co-  (a)  586.285,  (b)  $122,716,  c)  $97,- 
«i  1 7  74ft  ^P«6qS7  Dn°r,me^tlc  Engineering  Co.,  (a)  $105,000,  (b) 
il35'oooWc1\fftl,nn°;n1!V-arner  &  Chambers,   (a)    $114,390  (b) 

mill:  [iVIhfM^f  I$r232?3i,oplumbins  &  Heatins  Co- (a) 
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Lock  Gates — Wilmington.  N  C. —  (Official)— The  following 
are  the  bids  received  for  erecting  lock  gates,  opened  July  19, 
at  the  U.  S.  Engineer  Office:  Lawrence  D.  Weaning,  Cleveland, 
Ohio,  $10,S00;  Independent  Bridge  Co.,  $11,084;  Riter-Conley 
Mfg.  Co.,  $9,460;  Penn  Bridge  Co.,  $10,300;  Stacey-Schmidt  Mfg. 
Co.,  $9500;  Chicago  Bridge  &  Iron  Works,  $11,200;  Whitehead 
&  Kales  Iron  Works,  $10,732;  Wilmington  Iron  Works,  $14,- 
977;  McMyler  Interstate  Co.,  $21,370.    Noted  June  £4. 

★Derrick  Boat — Washington,  D.  C- — (Official) — Bids  -will  be 
received  at  the  U.  S.  Engineer  Office  until  noon,  Aug.  23,  for 
furnishing  steel  derrick  boat  complete  with  machinery  and 
equipment. 

Repairs  to  Jetties — Wilmington,  Del. — Bids  will  be  received 
at  the  U.  S.  Engineers  Office,  Old  Federal  Bldg.,  until  11  a.m., 
Aug.  20,  for  furnishing  and.  placing  stone  for  .repairs  of  jetties 
at  Cold  Spring  Inlet,  N.  J. 

★Post  Office — Charlotte,  N.  C. — -"Bids  were  received  July  2, 
by  the  Acting  Supervising  Architect,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  office  at  Charlotte, 
as  follows:  (a)  light-colored  marble,  (b)  light-colored  gran- 
ite: Norcross  Bros.,  Worcester,  Mass.,  (a)  $26,700,  (b)  $27,300; 
J.  S.  Rogers  Co.,  Moorestown,  N.  J.,  (a)  $264,613,  (b)  $275,500; 
P.  F.  Gormeley  Co.,  Washington,  D.  C,  (a)  $243,000,  (b)  $253,- 
000;  Travers  Wood  Co.,  Richmond,  Va.,  (a)  $247,400,  (b)  $258,- 
000;  J.  A.  Jones,  Charlotte,  (a)  $257,634,  (b)  $265,750;  West- 
chester Engineering  Co.,  White  Plains,  N.  Y.,  (a)  $243,000,  (b) 
$266,000;  James  Devault,  Canton,  Ohio,  (a)  $267,000,  (b)  $233,- 
000  (limestone);  Thomas  W.  Cissell,  Wooster,  Ohio,  (a)  $245,- 
700,  (b)  $256,000;  M.  Yeager  &  Co.,  Danville,  111.,  (a)  $247,905; 
Torbert  Construction  Co.,  Philadelphia,  Penn.,  (a)  $247,676, 
(b)  $257,976;  John  G.  Unkefer  &  Co.,  Minerva,  Ohio,  (a)  $242,- 
294,  (b)  $253,294;  W.  H.  Fissell  &  Co.,  New  York,  N.  Y.,  (a) 
$246,000,  (b)  $261,755;  Barnes  Bros.,  Logansport,  Ind.,  (a) 
$240,000,  (b)  $249,000;  Wise  Granite  &  Construction  Co.,  Rich- 
mond, Va.,  (a)  $262,800,  (b)  $265,000;  William  H.  Maxwell, 
Bangor,  Maine,  (a)  $275,184,  $274,484  (Vermont  marble);  (b) 
$285,144;  Boyle-Robinson  Construction  Co.,  Washington,  D.  C, 
(a)  $249,981,  (b)  $268, 7SL    Noted  May  27. 

Dredging- — Grand  Marais,  Mich. — The  following  are  the 
bids  received  for  dredging  30,000  cu.yd.  at  Grand  Marais, 
opened  at  Duluth,  Minn.,  July  15  by  Maj.  E.  D.  Peek:  Zenith 
Dredge  Co.,  Duluth,  Minn.,  30c.  per  cu.yd.;  Great  Lakes 
Duluth-Superior  Dredging  Co.,  Duluth,  Minn.,  194-5c;  North- 
Dredge  &  Dock  Co.,  Alworth  Bldg.,  Duluth,  Minn.,  20.3c; 
ern  Dredge  &  Dock  Co.,  Duluth,  Minn.,  20V2c. 

Post  Office — Beardstown,  111. — Bids  were  received  July  9, 
by  the  Supervising  Architect,  Treasury  Department,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  office  at  Beards- 
town,  (a)  limestone,  (b)  sandstone  as  follows:  Rogers  & 
Kaiser,  Chicago,  (a)  $45,795,  (b)  $46,800;  Clarke  Construction 
Co.,  Danville,  (a)  $40,985;  Callahan-Mandl  Co.,  Chicago,  (a) 
$43,252;  W.  G.  Carter  Co.,  Chicago,  (a)  $41,968,  (b)  $42,318; 
R.  S.  Moore,  Lafayette,  Ind.,  (a)  $44,679,  (b)  $45,180;  Frank  J. 
Griffey  &  Son,  Kansas  City,  Mo.,  (a)  $49,615;  Christ  Kanzler 
&  Son,  Evansville,  Ind.,  (a)  $49,900,  (b)  $50,300;  Hiram  Llovd 
Building  &  Construction  Co.,  St.  Louis,  Mo.,  (a)  $43,337;  (b) 
$43,737;  Thomas  W.  Cissel,  Wooster,  Ohio,  (a)  $545,993,  (b) 
$46,293;  E.  A.  Steininger  Construction  Co.,  St.  Louis,  Mo.,  (a) 
$43,173;  George  W.  Stiles  Construction  Co.,  Chicago,  (a)  $42,886; 
Colonial  Construction  &  Supply  Co.,  Charlottesville,  Va.,  (a) 
$42,578,  (b)  $42,860;  George  A.  Shaul,  Seneca,  Kan.,  (a)  $41,- 
794;  John  Lauritzen,  Fergus  Falls,  Mont.,  (a)  $39,990;  Thomas 
G.  Gage  Co.,  Chicago,  (a)  $43,000  and  Potters  Lumber  Co., 
East  Liverpool,  Ohio,  (a)  $44,785,  (b)  $45,700.    Noted  June  3. 

★Dredging — Chicago,  111. — (Official) — Bids  will  be  received 
at  the  U.  S.  Engineer  Office,  Federal  Bldg.,  until  10  a.m.,  Aug. 
17,  for  dredging  in  Calumet  River. 

Post  Office — Des  Moines,  Iowa — The  following  bids  were 
received  July  8,  by  the  Supervising  Architect,  Treasury  Dept., 
Washington,  D.  C,  for  remodelling  the  post  office  at  Des 
Moines;  Grohne  Decorating  Co.,  Joliet,  111.,  $14,390;  Charles 
Weitz  Sons,  Des  Moines,  $10,360;  Frank  M.  Weakley,  Ports- 
mouth,. Va.,  $15,229.    Noted  Apr.  22  and  June  3. 

Earthwork — Saco,  Mont. —  (Official) — Bids  will  be  received 
at  the  office  of  the  U.  S.  Reclamation  Service,  Malta,  Mont., 
until  2  p.m.,  Aug.  12,  for  about  355,000  cu.yd.  of  canal  excava- 
tion. The  work  is  located  from  three  to  10  miles  from  Saco, 
Mont.,  on  the  Great  Northern  Ry. 

Pumping  Plant — Ft.  Bliss,  Tex. — Preliminary  plans  are  re- 
ported ready  and  bids  will  soon  be  asked  by  the  War  Depart- 
ment, for  the  construction  of  a  pumping  plant.  The  estimated 
cost  is  $45,000. 

+Post  Office — Narmion,  Tex. — The  contract  for  the  construc- 
tion o-f  the  post  office  at  Narmion,  has  been  awarded  to  VOL- 
NEY  E.  TAYLOR,  Huntington,  W.  Va.,  at  $45,950. 

Extension  to  Jetties — Portland,  Ore. — The  following  are  the 
bids  received  at  the  U.  S.  Engineer  Office  for  the  extension  to 
the  north  and  south  jetties  at  Suislaw:  Miami  Quarry  Co., 
Selling  Bldg.,  $176,416;  I.  N.  Day,  $183,613;  Porter  Bros.,. 
$187,283;  Peers  Building  Co.,  $176,994;  Johnson-Anderson  Co., 
$181,560. 

Addition  to  Building — Salem,  Ore. — The  following  bids  were 
received  by  the  Commissioner  of  Indian  Affairs,  Washington, 
D.  C,  for  the  construction  of  an  addition  to  the  brick  as- 
sembly hall  at  the  Salem  Indian  School:  L.  C.  Denison,  185 
South  19th  St.,  Salem,  $10,719;  Siewert  &  Engstrom,  $12,927; 
W.  D.  Lovell,  $18,500;  Southwick  &  Headrick,  $13,597;  John 
Almeter,  $13,829.    Noted  July  14. 

MISCELLANEOUS 

Coal-Handling  Plant — Portland,  Me. — A  coal-handling  plant 

to  have  a  storage  capacity  of  25,000  tons  will  be  built  at 
Portland  by  the  Pocahontas  Fuel  Co.,  1  Broadway,  New  York, 
N.  Y. 

+Coal  Pocket — Boston,  Mass. — The  contract  for  the  con- 
struction of  a  concrete  coal  pocket  on  Hilton  St.  for  Batchelder 
Bros.,  10  Post-Office  Sq.,  has  been  awarded  to  W.  A.  MORTON 
CO.,  South  Boston.  J.  H.  Proctor  &  Co.,  Old  South  Bldg.,  is 
Engr. 


★Barge  Canal  Work — Albany,  N.  Y. — Bids  will  be  received 
by  W.  W.  Witherspoon,  Supt.  of  Pub.  Wks.,  Capitol,  Albany, 
until  noon,  Aug.  17,  for  constructing  under  Terminal  Contract 
No.  37,  a  harbor  and  dockwall  on  the  south  side  of  the  Mohawk 
River  at  Canajoharies,  and  under  Terminal  Contract  No.  46, 
a  dockwall  and  approach  on  the  south  side  of  the  Seneca 
River,  west  of  the  Weedsport  Bridge. 

Dock — Buffalo,  N.  Y. — According  to  press  reports  the  New 
York  Central  R.R.  Co.  will  soon  award  a  contract  for  the 
construction  of  a  concrete  dock  on  the  Buffalo  River,  estimated 
to  cost  $30,000. 

Motor  Fire  Apparatus — Geneva,  N.  Y. — The  Common  Coun- 
cil has  voted  to  hold  a  special  election  on  Aug.  4,  for  the 
purpose  of  voting  on  an  expenditure  of  $18,500  for  the  pur- 
Chase  of  motor  fire  apparatus. 

Station  Finish — New  York,  N.  Y. —  (Borough  of  Bronx) — ■ 
(Official) — Bids  will  be  received  by  the  Public  Service  Commis- 
sion, until  12:15  p.m.,  Aug.  18,  for  the  construction  of  station 
finish  for  23  stations  on  the  Seventh  Ave. -Lexington  Ave.  and 
White  Plains  Rd.  Rapid  Transit  Railroads  in  the  Bronx. 

+  Dredging — New  York,  N.  Y. —  (Borough  of  Brooklyn) — 
(Official) — The  contract  for  dredging  in  Mill  basin,  Jamaica 
Bay,  has  been  awarded  to  the  ATLANTIC  GULF  &  PACIFIC 
CO.,  13  Park  Row,  New  York,  at  0.05c.  per  cu.yd.  Noted  July 
15  and  22. 

+Pier — New  York,  N.  Y. — (Borough  of  Brooklyn)  —  (Of- 
ficial)— The  contract  for  building  a  pier  near  the  foot  of  35th 
St.  has  been  awarded  to  G.  B.  SPEARIN,  90  West  St.,  New 
York,  at  $310,201.    Noted  July  22. 

★+Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
(Official) — The  contract  for  constructing  a  three-track  elevated 
railroad  beginning  at  a  point  near  38th  St.  and  10th  Ave.  and 
extending  thence  to  10th  Ave.;  thence  over  10th  Ave.  and  New 
Utrecht  Ave.  to  a  point  at  or  near  81st.  thence  to  a  point  in 
86th  St.  to  a  point  at  or  near  Bay  41st  St.;  thence  over  26th 
Ave.  to  Stillwell  Ave.;  and  thence  over  Stillwell  Ave.  to  a  point 
at  or  near  Ave.  Y  has  been  awarded  to  WARD  &  TULLEY  at 
$71,355.    Noted  June  24  and  July  22. 

Dredging — New  York,  N.  Y. —  (Borough  of  Brooklyn) — 
(Official) — Bids  will  be  received  by  L.  H.  Pounds,  Borough 
Pres.,  until  11  a.m.,  Aug.  4,  for  dredging  Newtown  Creek 
Canal  at  and  in  the  canal  and  basin  included  within  the 
boundaries  of  Johnson  Ave.,  Montrose  Ave.,  Morgan  Ave., 
Varick  Ave.,  and  also  in  the  Stagg  St.  Basin,  and  in  Newton 
Creek  near  the  intersection  of  Scott  and  Metropolitan  Ave. 

★  Subway — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
— The  following  are  the  unofficial  totals  of  bids  received 
by  the  Public  Service  Commission  for  the  construction  of 
Section  No.  3,  Route  No.  12,  of  the  Eastern  Parkway  Sub- 
wav:  Rodgers  &  Hagerty,  Inc.,  152nd  St.  and  Harlem  River, 
New  York,  $2,170,000;  W.  H.  Gahagen,  Inc.,  $2,200,000;  T.  A. 
Gillespie  Co.,  $2,203,000;  Charles  Cooper,  $2,204,000;  Battery 
Engineering  &  Construction  Co.  and  Fraser,  Burchenell  Co., 
$2,260,000;  Dock  Contractor  Co.,  $2,294,000;  A.  L.  Guidone  &  Son, 
Inc.,  $2,296,000;  Mason  &  Hanger  Co.,  $2,333,000;  Connex  En- 
gineering &  Construction  Co.,  $2,424,000;  James  E.  Gaffney,  $2,- 
438,000;  Degnon  Contracting  Co.,  $2,544,000;  John  J.  Creem,  $3,- 
196,000.     Noted  July  15. 

Lamp  Posts — New  York,  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — The  following  are  the  bids  received  by  the  Depart- 
ment of  Water  Supply,  Gas  and  Electricity  on  July  19,  for  fur- 
nishing and  delivering  cast-iron  lamp  posts  with  steel  shafts: 
J.  Fox  &  Co.,  $48,300;  Hecla,  Winslow  &  Co.,  Inc.,  $64,750; 
Western  Electric  Co.,  $50,167;  J.  L.  Mott  Co.,  118  5th  Ave.,  New 
York,  $39,588. 

+Open-Hearth  Rails — New  York,  N.  Y. — (Borough  of  Man- 
hattan)—  (Official) — The  contract  for  furnishing  and  supplying 
open-hearth  rails  for  use  on  the  construction  of  the  Rapid 
Transit  Railroads  has  been  awarded  by  the  Public  Service 
Commission  to  the  BETHLEHEM  STEEL  PRODUCTS  CO. 
Noted  July  8  and  22. 

+Motor  Fire  Apparatus — New  York,  N.  Y. —  (Borough  of 
Manhattan)  —  (Official) — The  contract  for  furnishing  and  de- 
livering 24  motor-driven  hose  wagons  under  three  separate 
contracts,  has  been  awarded  to  the  INTERNATIONAL  MOTOR 
CO.,  64th  St.  and  West  End  Ave.,  New  York,  at  $86,814.  Noted 
July  1  and  15. 

+Motor  Fire  Apparatus — New  York,  N.  Y. — (Borough  of 
Manhattan)  —  (Official) — The  contract  for  furnishing  and  ap- 
plying 26  two-wr.eel  gasoline-driven  tractors,  16  for  fire  en- 
gines and  10  for  hook  and  ladder  trucks,  has  been  awarded  to 
the  FRONT  DRIVE  MOTOR  CO.,  Willow  Ave.,  Hoboken,  N.  J., 
at  $82,680.    Noted  June  17,  24  and  July  8. 

Automobile  Runabouts — New  York,  N.  Y. —  (Borough  of 
Manhattan)  —  (Official) — Bids  were  received  by  Robert  Adam- 
son,  Fire  Comr,.  for  furnishing  and  delivering  20  automobile 
runabouts  from  the  Ford  Motor  Co.,  1723  Broadway,  New 
York,  at  $8465,  and  the  Maxwell  Motor  Co.,  at  $10,000.  Noted 
July  22. 

+Fire  Hose — New  York,  N.  Y. —  (Borough  of  Manhattan) — ■ 
(Official) — The  contract  for  furnishing  and  delivering  20,000 
ft.  of  2%-in.  and  10,000  ft.  of  1%-in.  cotton  rubber  lined  hose 
has  been  awarded  to  the  EMPIRE  RUBBER  &  TIRE  CO.,  19 
Warren  St.,  New  York,  at  $13,756.     Noted  July  8. 

★  Subway — New  York,  N.  Y. —  (Borough  of  Manhattan) — 
— The  following  are  the  unofficial  totals  of  bids  received 
by  the  Public  Service  Commission  for  the  construction  of 
Section  No.  3,  Routes  Nos.  4  and  36,  a  part  of  the  Broadway 
Subway  lying  between  38th  and  51st  St.:  Holbrook,  Cabot  & 
Rollins  Corporation,  52  Vanderbilt  Ave.,  New  York,  $3,741,000; 
Rodgers  &  Haggerty,  Inc.,  $3,754,000;  Smith,  Hauser  &  Mc- 
Isaacs,  $3,814,000;  MacArthur  Bros.  Co.,  $3,959,000;  Underpin- 
ning &  Foundation  Co.,  $3,987,000;  Oscar  Daniels  Co.,  $3,953,- 
516;  Degnon  Contracting  Co.,  $4,162,920;  T.  A.  Gillespie  Co., 
$4,230,000;  Rapid  Transit  Subway  Construction  Co.,  $4,444,000. 
Noted  July  15. 

Piles — New  York,  N.  Y. — (Borough  of  Manhattan)  —  (Of- 
ficial)— Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of 
Docks,  Pier  A,  Battery  PI.,  until  noon,  Aug.  5,  for  furnishing 
and  delivering  piles. 

Track  Materials — New  York,  N.  Y. — (Borough  of  Man- 
hattan)—(Official) — Bids  will  be  received  by  the  Public  Ser- 
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Vice  Commission,  until  12:15  p.m.,  Aug-.  IS,  for  furnishing  track 
materials  for  use  in  the  construction  of  Rapid  Transit  Rail- 
roads. 

Track  Supplies — New  York,  N.  T. — (Borough  of  Manhat- 
tan)—  (Official) — Bids  will  be  received  by  the  Public  Service 
Commission,  154  Nassau  St.,  until  Aug.  18,  for  the  supply  of 
special  work  (frogs  and  switches),  Order  No.  3,  for  use  on 
the  construction  of  Rapid  Transit  Railroads. 

Conduits  and  Subway  Work — Utica,  N.  Y. — According  to 
press  reports,  bonds  for  $53,000  will  be  sold  for  'constructing 
conduits  and  for  draining  and  improving  subways.  A.  M. 
Burke  is  City  Comptroller. 

Elimination  of  Grade  Crossing. — Arlington,  N.  J. — Thomas  J. 
Wasser,  County  Engr.,  Jersey  City,  is  preparing  plans  for 
eliminating  the  grade-crossing  of  the  New  York  &  Green- 
wood Lake  Branch  of  the  Erie  R.R.  at  Arlington. 

+Dredging — Philadelphia,  Penn. — According  to  press  re- 
ports the  contract  for  dredging  in  preparation  for  the  site  of 
the  first  of  the  Moyamensing  piers  has  been  awarded  to  the 
AMERICAN  DREDGING  CO.,  at  14.4c.  per  cu.yd.  for  removing 
the  material  and  depositing  it  above  the  high-water  mark 
within  the  city  limits.    Noted  June  24  .and  July  22. 

Dock — Bayonne,  N.  J. — The  Standard  Oil  Co.  will  erect  a 
dock  to  cost  about  $65,000. 

Swimming  Pool — Cumberland,  Md. — M.  J.  Clark,  10-  North 
Liberty  St.,  is  interested  in  the  construction  of  the  proposed 
swimming  pool  in  Amusement  Park. 

Causeway — Fairmont,  W.  "Va. — According  to  press  reports, 
a  causeway  will  be  built  across  Coal  Run  ravine  to  connect 
Main  St.  and  Fairmont  Ave.  John  R.  Bennett  and  C.  D.  Robin- 
son are  interested.  The  estimated  cost  is  about  $500,000. 
Albert  J.  Kern,  City  Clk.,  is  interested. 

Elimination  of  Grade  Crossing — Atlanta,  Ga. — Plans  are 
being  prepared  by  the  City  Construction  Department,  for 
eliminating  the  grade  crossing  at  Angier  and  Bellgrade  Ave., 
at  the  Southern  R.R.    The  estimated  cost  is  $50,000. 

Drainage — Bradentown,  Fla. — According  to  press  reports, 
bids  will  be  received  by  Aug.  4  by  the  County  Commissioners 
for  about  896,202  cu.yd.  of  excavation  for  the  Gamble  Creek 
Drainage  District.  Charles  S.  Hill,  P.O.B.  83,  Palmetto,  is 
Engr. 

Canal — Parish,  Fla. — Bids  will  be  received  by  the  Drainage 
Commissioners  until  Aug.  2  for  the  construction  of  a  drainage 
system,  to  cost  about  $110,000.    Noted  Feb.  11. 

♦Drainage — Bucktown,  La. — The  contract  for  dredging  in 
Jefferson  Drainage  District  No.  4  has  been  awarded  to  G.  A. 
McWILLIAMS,  Chicago,  111.,  at  $35,000. 

Canal — New  Orleans,  La. — Bids  will  soon  be  asked  for  the 
construction  of  a  canal  10  ft.  deep,  200  ft.  wide  at  the  surface, 
and  SO  ft.  wide  on  the  bottom.  Ford,  Bacon  &  Davis,  Engr. 
of  the  Board  of  Port  Commissioners  has  submitted  four  plans 
for  approval. 

+  Sprinkler  System,  Etc. — New  Orleans,  La. — (Official)  — 
The  contract  for  the  installation  of  sprinkler  equipment  and 
underground  water  supply  system  for  that  portion  of  the  cot- 
ton warehouses  and  terminal,  now  under  construction,  has 
been  awarded  by  the  Board  of  Commissioners  to  the  GEN- 
ERAL FIRE  EXTINGUISHER  CO.,  at  $65,275. 

-frLevee — Vicksburg,  Miss. — All  bids  received  on  July  12  by 
the  Third  Mississippi  River  District  for  about  1,415,000  cu.yd. 
of  levee  work  have  been  rejected.    Noted  June  24. 

Lumber  and  Piling — New  Orleans,  La. — The  lowest  bid  sub- 
mitted to  the  Port  Commissioners  for  furnishing  concrete  pil- 
ing was  from  the  Creosoted  Wood  Block  Co.,  at  $79,599.  Noted 
July  1. 

+Levee — Hickman,  Ky. — Press  reports  state  that  the  con- 
tract for  enlarging  the  Reelfoot  levee  has  been  awarded  to 
the  BONDURANT  CONSTRUCTION  CO.,  Hickman,  ,  at  about 
$18,000. 

+Revetment  Wall — Columbus,  Ohio — The  contract  for  con- 
structing the  revetment  wall  has  been  awarded  by  the  State 
Department  of  Public  Works  to  PHILIP  KIRSCHNER,  S31 
Cuyahoga  Bldg.,  Cleveland,  at  $15,140. 

Motor  Fire  Apparatus — Hamilton,  Ohio — The  City  Council 
contemplates  motorizing  the  fire  department  at  an  estimated 
cost  of  $50,000.    C.  E.  Deneen  is  Comr.  of  Pub.  Safety. 

Equipment  for  Fire  Department — Springfield,  Ohio — Bids 
will  be  received  until  noon,  Aug.  5,  by  the  Business  Manager, 
for  furnishing  $40,000  worth  of  fire  equipment. 

Ditch — Richmond,  Ind. — Bids  will  be  received  by  L.  C. 
Peacock,  County  Surveyor,  until  Aug.  5  for  constructing 
Nettle  Creek  Ditch,  about  6J  miles  long. 

Drainage — Bloomington,  111. — Press  reports  state  that  the 
Blue  Ridge  Special  District  has  been  organized  for  the  pur- 
pose of  constructing  a  drainage  system  in  McLean,  De  Witt 
and  Pratt  Counties.    Belle  &  Hare  has  prepared  plans. 

Levee  Work — East  St.  Louis,  111. — The  contract  for  con- 
structing an  earth  levee  has  been  awarded  by  the  Board  of 
Trustees,  East  Side  Levee  and  Sanitary  District,  to  JOHN 
KEELEY,  East  St.  Louis,  at  36c.  per  cu.yd.  Noted  June  24  and 
July  22. 

Cement — Burlington,  Wis. —  (Official) — Bids  will  be  received 
by  the  Board  of  Public  Works,  until  Aug.  7  for  furnishing  2600 
bbl.  of  approved  Portland  cement.  P.  J.  Hartgen  is  City  Engr. 

Drainage — Atlantic,  Iowa — Bids  will  be  called  for  during 
September  by  the  Commissioners  of  Cass  County  for  the  con- 
struction of  about  3.2  miles  of  open  ditches,  requiring  about 
125,000  cu.yd.  of  excavation.  J.  H.  Mayne,  Engr.,  Council 
Bluffs  is  preparing  plans.    Noted  June  24  and  July  15. 

Motor  Fire  Apparatus — Sioux  City,  S.  D. — According  to 
press  reports,  bids  will  soon  be  called  by  William  Sloan,  Fire 
Comr.,  for  furnishing  and  delivering  motor  fire  apparatus. 

Ditches  and-  Levees — Tekamah,  Neb. — (Official) — Bids  will 
be  received  by  J.  J.  Breckenridge,  Secy.,  Burt-Washington 
Drainage  Dist.,  until  noon,  Aug.  14,  for  1,000,000  cu.yd.  of 
diversion  ditches  and  levees.  The  Towl  Engineering  Co., 
National  Bank  Bldg.,  Omaha,  is  Engr. 


Elimination  of  Grade  Crossing — Kansas  City,  Mo. — Accord- 
ing to  press  reports,  the  lowest  bid  submitted  for  the  con- 
struction of  the  overhead  crossing  for  the  Chicago  &  Alton 
Ry.  at  Van  Horn  Blvd.  was  from  J.  T.  Coughlin,  at  $30  196 
Noted  Mar.  4. 

Dike—St.  Joseph,  Mo. — Surveys  are  being  made  and  plans 
drawn  for  the  construction  of  a  dike  for  flood  protection 
at  29th  St.  and  Taraon  Ave.    Carl  P.  Hoff  is  City  Engr. 

Levee — Cummins,  Ark. — It  is  reported  that  bids  will  be 
received  until  Aug.  2  by  G.  Waterman,  Chn.  Linwood  and 
Auburn  Levee  Board,  for  constructing  4.2  miles  of  levee  E  G 
Price,  Dumas,  is  Engr. 

+  Levee  Work — Texarkana,  Ark. — The  contract  for  levee 
work  m  Miller  County  Levee  District  No.  1,  has  been  awarded 
*°  «f™  ™S«  T-  CONSTANT,  Alexandria,  La.    The  estimated  cost 

+Drainage — Garwood,  Tex. — The  contract  for  the  construc- 
tion of  16  miles  of  drainage  ditches,  with  concrete  culverts 
V}^0}^6^  Drainage  Dist.  No.  1,  has  been  awarded  to 
HOWARD  KENYON,  3406  Audubon  PI.,  Houston,  Tex. 

Drainage — Monte  Vista,  Colo. — Bids  will  be  received  by 
O.  A.  Cramer,  Secy.,  Rio  Grande  Drainage  Dist.,  for  construct- 
\,n-.9  A'~  miles  of  drainage  outlet  ditches.  The  work  requires 
325,000  cu.yd.  of  earth  excavation. 

Fire  Alarm  System — Phoenix,  Ariz.- — The  contract  for  fur- 
nishing equipment  for  the  proposed  extensions  to  the  fire- 
alarm  system,  has  been  awarded  by  the  City  Commission,  to 
the  STAR  ELECTRIC  CO.,  Binghamton,  N.  Y.,  at  $15,822. 

Dikes — Kelso,  Wash. — At  an  election  to  be  held  soon  the 
citizens  will  vote  on  the  question  of  a  bond  issue,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  dikes  to 
protect  7000  acres  of  bottom  land. 

Improvements  to  Fire  Department — Fresno,  Calif. — An 
election  will  soon  be  held  to  vote  on  the  question  of  issuing 
$200,000  in  bonds  for  improving  the  fire  department. 

+  Steamer — San  Francisco,  Calif. — The  Union  Oil  Co.  has 
awarded  a  contract  for  the  construction  of  an  oil-carrying 
tank  steamer  to  the  UNION  IRON  WORKS,  at  about  $1,- 
000,000. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
\ngs:  "Industrial  Works;"  "Federal Government  Work"  and  "Miscellaneous  " 

+Concord,  N.  H. — The  contract  for  the  construction  of  the 
Plymouth  Normal  School  dormitory  has  been  awarded  to 
B.  H.  Wiggin  &  Co.,  Lowell,  Mass.,  at  $57,830. 

Billerica,  Mass. — The  town  has  borrowed  of  the  Central 
Savings  Bank  of  Lowell,  $90,000  for  the  construction  of  a  new 
high  school. 

Boston,  Mass. — Clarence  H.  Blackwell,  Arch.,  20  Beacon 
St.,  has  completed  plans  for  the  construction  of  a  12-story 
building,  for  the  Pelham  Trust  Co.,  at  Tremont  and  Boylston 
St. 

Boston,  Mass. — Bids  will  soon  be  received  for  the  construc- 
tion of  an  addition  to  the  high  school  on  Harvard  St.  The 
estimated  cost  is  $75,000.  Charles  R.  Greco,  8  Beacon  St.,  is 
Arch. 

Boston,  Mass.— A  Normal  Art  School  is  proposed  on  Com- 
monwealth Ave.  and  Warren  St.  Cram  &  Ferguson,  15  Beacon 
St.,  is  Arch.  Daniel  Snedden  is  Chn.  of  State  Bd.  of  Educa- 
tion. 

Boston,  Mass. — Bids  will  be  received  about  Aug.  1  for  the 
construction  of  a  ten-story,  brick  and  steel  store  and  office 
building  on  High  St.,  for  the  High  St.  Trust.  Parker,  Thomas 
&  Rice,  HO  State  St.,  is  Arch.    John  D.  Hardy  is  Pres. 

Chelsea,  Mass. — The  city  has  appropriated  $120,000  for  the 
construction  of  an  addition  to  Williams  School. 

Dedham,  Mass. — Bids  will  be  received  until  Aug.  3  by  the 
Building  Committee  for  the  construction  of  a  high  school. 
Kilham  &  Hopkins,  9  Park  St.,  Boston,  Mass.,  is  the  Arch. 

+Holyoke,  Mass. — A.  L.  CARREAU,  Williamsett,  Mass.,  has 
been  awarded  the  contract  for  the  construction  of  a  six-story 
store  and  office  building  on  High  St.,  to  cost  $60,000.  P.  B. 
Alderman  &  Co.  is  Arch. 

+IIolyoke,  Mass. — L.  P.  TROWBRIDGE  has  been  awarded 
the  contract  for  the  construction  of  a  block  at  Laurel  and 
Charles  St.  for  M.  M.  Mahoney. 

Shirley,  Mass. — Bids  are  being  received  by  Densmore  & 
Le  Clair,  Arch.,  88  Broad  St.,  Boston,  Mass.,  for  the  construc- 
tion of  an  addition  to  the  Industrial  School  for  Boys. 

Southbridge,  Mass. — All  bids  were  rejected  and  revised  bids 
will  be  received  by  the  School  Commissioners  for  the  construc- 
tion of  a  high  school. 

+Webster,  Mass. — THE  TORRINGTON  CONSTRUCTION 
CO.,  Torrington,  Conn.,  ,has  been  awarded  the  contract  for 
the  construction  of  a  $90,000  business  block  for  the  Corbin 
Estate. 

+Worcester,  Mass. — The  contract  for  the  construction  of  a 
brick  church  for  St.  Casimers  R.  C.  Parish  has  been  awarded 
to  E.  L.  SIMPSON  &  BROS.  CO.,  Springfield,  Mass.  The  esti- 
mated cost  is  $60,000.  W.  J.  Donoghue,  Springfield,  Mass.,  is 
Arch. 

Worcester,  Mass. — Samuel  Wolfson,  74  Providence  St.,  will 
build  a  two-story,  62xl00-ft.  building  on  Grafton  St.  to  cost 
$50,000.     Edward  P.  Fitzfierald,  State  Mutual  Bldg.,  is  Arch. 

Providence,  R.  I. — Bids  will  soon  be  received  for  the  con- 
struction of  the  Beaufort  St.  school  which  will  contain  19 
classrooms  and  an  essembly  hall.  Murphy,  Hindle  &  Wright, 
146  Westminster  St.,  is  Arch. 

Albany,  N.  Y. — Contracts  will  be  awarded  about  Aug.  1 
by  Merrick  &  Pember,  Arch.,  51  State  St.,  for  the  construction 
of  an  eight-story,  77x95-ft.  apartment  at  Washington  Ave. 
and  Swan  St.    The  estimated  cost  is  $110,000.    Noted  July  1. 

Buffalo,  N.  Y. — The  Delaware,  Lackawanna  &  Western  R.R. 
will  construct  a  seven-story  terminal  building  at  Main  and 
Ohio  St.  The  estimated  cost  is  $360,000.  G.  J.  Ray,  Hoboken, 
N.  J.,  is  Ch.  Engr. 
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New  York,  N.  \.—  (Borough  of  Bronx)— The  House  of  the  +White  Plains,  N.  Y — E.  T.  EGGLESTON,  156  Woodworth 
Holy  Comforter  plans  to  construct  a  modern  hospital  at  the  Ave.,  Yonkers,  has  been  awarded  the  contract  for  the  wreck- 
Grand  Concourse  and  196th  St  The  cost  is  estimated  at  $175,-  ing  and  excavating  for  the  construction  of  the  county  court- 
000.  John  B.  Snook  &  Sons,  261  Broadway,  New  York,  is  Arch.  house  on  Main  St.  between  Court  and  Grand  St  for  West- 
New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Brighton  Chester  County.  E.  E.  Seelye,  101  Park  Ave.,  New  York  is 
Beach  Development  Co.  plans  to  construct  a  fireproof  hotel  at  Structural  Engr.  The  estimated  cost  of  the  en) ire  project  is 
Brighton  Beach.    Densmore  &  Le  Clear,  Arch.,  88  Broad  St.,  $800,000.    Noted  June  24  and  July  15. 

Boston,  Mass.,  is  preparing  tentative  plans.    Chauncey  Mar-  Yorktown,  N.  Y. — Lewis  F.   Pilcher,  State  Arch  Canitol 

shall  is  Pres.  of  the  company.  Albany,  has  prepared  plans  for  the  construction  of  additional 

New  York,  N.  V. —  (Borough  of  Manhattan) — Plans  are  be-  buildings  to  the  Mohansic  State  Hospital  for  the  Insane.    E  S 

ing  prepared  by  L.  F.  J.  Weicher,  Arch.,  271  West  125th  St.,  Elwood  is  Secy,  of  the  hospital.    The  estimated  cost  is  $500,000 

for  the  construction  of  a  three-storv  motion  picture  theater  Noted  under  Yorktown  Heights,  N.  Y.,  June  3. 

and  office  building  at  235-37  East  14th  St.  for  the  American  Bayonne,  N.  .1.— The  Board  of  Estimate  of  the  Board  of 

Movie  Co.,  Ill  East  Seventh  St.  Education  has  authorized  the  issuing  of  $631,000  in  bonds  for 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  are  be-  improving  the  schools  of  Bayonne.  The  amount  will  be  used 
ing  prepared  by  Gaetan  Ajello,  Arch.,  1  West  34th  St.,  for  the  as  follows:  $200,000  for  the  construction  of  buildings  to  re- 
construction of  a  12-story  lOOxlOO-ft.  apartment  house  at  Place  Public  Schools  Nos.  1  and  4;  $260,000  for  an  addition  to 
West  End  Ave.  and  103d  St.  for  Paterno  Bros.  Joseph  Paterno,  the  high  school;  $146,000  for  a  building  to  replace  Public 
601  West  115th  St.,  is  Pres.  School  No.  5.     Noted  June  24. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) —  +Newark,  N.  J. — The  Petty  Estate  has  awarded  the  con- 
Bids  have  been  received  for  the  construction  and  completion  tract  for  the  construction  of  a  six-story  store  and  loft  build- 
of  a  building  at  the  Gouverneur  Hospital,  Front  St.  and  in%  at  Market  and  Halsey  St.  to  the  TRENTON  BUILDING  & 
Gouveneur  Slip,   New   York,   as  follows:     William   H.   Egan,  CONSTRUCTION  CO.     Estimated  cost,  $98,000.     Noted  May  6 

Lexington  Ave.  and  125th  St.,  $168, 16S;  Charles  Meade  &  Co.,  +Perth  Amboy,  N.  Y.  (Official)  T  C   FOWI  FR  "no  eSmitTi 

38  Park  Row,  $160,000;  John  H.  Parker  Co.,  315  Fourth  Ave.  St.,  Perth  Amboy ^  has  been  awarded  the  contTacffor  tL  con 

$144,997;   Norcross   Bros    Co     103   Park   Ave     $152,900 ;   P.   J.  str'uction  of  an  addition  to  tl^  high  school  on  itate  St     J  N 

Carlm  Construction  Co.,  1123  Broadway,  $158,760;  P.  J.  Brennen  Pierson  &  Son  is  Arch.    Noted  July  15 

&  Son,  624  Madison  Ave.,  $153,700;  Cramp  &  Co.,  25  East  26th  .  Tr  .    ,                    i->,  ■ 

St.,  $160,466;  Harby  Abroms  &  Melius,  30  East  42nd  St.,  $158,-  x  pli?  »""h  ™' f  are  being  prepared  by  Hensel 
800;  J.  T  .Brady  &  Co.,  103  Park  Ave.,  $14S,S40;  P.  F.  Kenny  «t  *  ,"v„,  ' F™'  A09n?avog-a  Sr£"  for  the  construction  of  a  three- 
Co  33  Old  Broadway  $160  000-  John  Kennedv  rr,  1 1 "A  story,  5 0x1 20 -ft.  Masonic  Temple  on  Palisade  Ave.  for  the 
Roadway  $15^67^ 'Simon  Ruslek?  Inc *Ul  Broadway'  ^A^hite'  The  ^Umated  cost  is .  $40  000.  Wil- 
$169  "j'O  '  nam  A.  White,  Palisade  Ave.,  Weehawken  Heights,  is  Chn. 
*      *  "  '  of  Bldg.  Com. 

Ric^d^erlc  li^sT^r.,  °L^0%V^%T^e  «™Fg«ft  ^r^c^.frWon^  .^ifSSfff"?? 

SS^fiS"  i&rJ^&SFK                  Vold^n*!  ^^^J^^^S^^^l^^ 

Claremont    Ave.    for    Barnard    College.     The    estimated    cost  An?  29  and  Tulv  1            '                '  piepared  the  plans'  Noted 

is  $600,000     Noted  May  27.  A^Erie .^un^onds  to  the  amount  of  $250,000  have  been 

New   \ork,   N.   Y. —  (Borough    Of   Manhattan) — (Official) —  sold.    The  proceeds  will  be  used  for  the  construction  of  a  high 

Bids  have  been  received  for  the  construction  and  completion  school  on  26th  and  State  St 

of  the  day  room  and  industrial  building  and  for  alterations  Lmehorno    PPnn  pinr,  „..„  ),.;„„  ...n,-.^  f„„  +ho 

to  the  ward  buildings  for  women  at  the  New  York  City  Home  strucUon  of  a  college  foi  fatherless  e^rlTO  he  knrwn  n«. 

District,  Blackwells  Island,  as  follows:     B.  Diamond,  12  Ber-  c  SsVVllis  K                                                            f=  <c? 

gen  St.,  Brooklyn,  $47,200;  Charles  Mead  &  Co.,  38  Park  Row,  000  000    The  ComS wealth  Tit ?i"  iJ,™      i  rrult  Pn    1  i 

$53,110;  Joseph  Kressel  Co.,  1133  Broadway,  $48,400;  George  and  Chestnut  S ^™  Mladelohia  il' T?ustf^  of  th^  F?hP^«/A« 

L.  Hiltl  Co.,  114  East  2Sth  St.,  $55,936;  Albert  Winternitz,  237  cnestnut  bt.,  fnnaoeipnia,  is  trustee  of  the  Ellis  Estate. 

East  72d  St.,  $49,000;  William  H.  Egan,  Lexington  Ave.  and  *     Philadelphia,  Penn. — Bids  will   be   received  until  Aug.  31 

125th    St.,    $51,066;    William    Werner,    657    Vanderbilt    Ave.,  l?r  the  construction  of  an  immigrant  station  at  the  Reed  St. 

Brooklyn,  $5S,673;  Thomas  J.  Waters  Co.,  271  West  125th  St.  Yards,  South  Wharves,  for  the  Pennsylvania  R.R.    Alex.  C. 

$49,400.  Shand  is  Ch.  Engr.    Noted  July  22. 

Rensselaer,  N.  Y. — The  R.  R.  Y.  M.  C.  A.,  835  Broadway,  ,  Philadelphia,  Penn.— Bids  will  soon  be  received  for  the  con- 
plans  to  construct  a  building  to  cost  about  $68,000.  A.  C.  stI  V?- l0"^,?  three-story  bank  and  a  20-story  office  building 
Long  is  Secy,  and  Charles  Gibson,  Orange  St.  and  Broadway,  is  ■  at  1416-18  Chestnut  St  for  the  Franklin  National  Bank.  The 
Chn    of  Bldg   Com  estimated  cost  is  $1,000,000.    McKim,  Meade  &  White.  101  Park 

„     -      .        „    ,,     ™          ,           .                        ,    ,  ■    ^,  Ave.,   New   York,  N.   Y.  is  Arch,  and  Furness,   Evans  &  Co., 

Rochester,  N.  Y.— Plans   have  been   prepared   by   Claude  Provident  Bldg.,  Philadelphia,  is  Assoc.  Arch.    Noted  July  22 

Bragdon,  Arch.,   415  Cutler  Bldg.,   for  the   construction  of  a  ■  ...  . .    ,  .  .  .      ,,  . 

two-storv,  Northwest  Branch  of  the  Y.  M.  C.  A.  at  Driving  „  t+Fblla,MVlll^'c  F^nT^e  c°nt™ct  *or  l-he  instruction  of 

Park  and  Lake  Ave.    Herbert  P.  Lansdale,  Smith  Ave.,  is  Chn.  $J?&&F<mn£-*'i*   a£     w"  t°  ifeT  Evenl"»  Bulletin  Bldg 

of  Ride-  Pom     Estima ted  cost   t5nf>nn     Noted  Tutip  9d  Jumper  tV  Gilbert  St.,  tor  W.  L.  McLean,  has  been  awarded 

ot  ^idg.  Lorn.    Lstimatecl  cost  $50,000.    Noted  June  24.  to  DOYLE  &  CO.,  1519  Sansom  St.,  Philadelphia.  Estimated 

Rochester,  N.  Y. — Bids  will  be  received  about  Aug.  15  for  cost,  $350,000. 

the  construction  of  a  one-  and  two-story,  200x250-ft.,  brick  ™  -.-„,„,-„    „           tdi„„„  „  »  i,  •  j 

and  reinforced-concrete  armory  with  a  stable  on  Culver  Rd.  Wm™  iad1Kh  '  ™°V,ilt   It      being  prepared  by  Andrew 

Louis  F.   Pilcher,  State  Arch.,  Capitol,  Albany,  and  Walker,  F°  Pj';.,AmviCi  ftWa    U     SH  f,°r   the    construction    of  a 

Livingston  &  Bracket,  Assoc.  Arch.,  Rochester; 'have  prepared  nt    ^'   ^  Mt  Sf^S/0^  at  ?ortf'7n(1  ?efr 

the  plans.    Noted  June  24.  $150  000                          Lichtenstein.      The    estimated    cost  is 

Schenectady,  N.  Y. — The  Directors  of  Union  College  plan  Sharon,  Penn  Wallis  &  Carley  Co.  submitted  the  lowest 

to  construct  a  building  to  be  known  as  the  General  Daniel  bid  on  the  general  contract  for  the  construction  of  the  three- 

Butterfield  Memorial.     The  estimated  cost  is  $100,000.     C.  A.  story,  Kimberly  Nurses  Home  adjoining  the  C.  H.  Buhl  Hospi- 

Richmond  is  Pres.  of  the  college.  tal.    C.  H.  &  C.  F.  Owsley,  Youngstown,  Ohio,  is  Arch.  Noted 

+  Syracuse,  N.  Y.— The  O'BRIEN  CONSTRUCTION  CO.  has  FehJ,lf'         ■     t,           rm,     a  h     ,  -r,       ,    *  ^T 
been  awarded   the  contract  for  the  construction  of  a  three-  ,     +Wanainie,  Penn.— The  School  Board  of  Newport  Township 
story,  63xl83-ft.  brick  and  mill  constructed  building  on  North  has  awarded  the  contract  for  the  construction  of  an  eight- 
State  St.  for  the  S.  Shapero  Co.  The  estimated  cost  is  $100,000.  ™om  school  to  HERMAN  MAILANDER,  Wilkes-Barre,  at  $46,- 

Utica,  N.  Y. — The  Board  of  Education  has  rejected  all  bids  Wilmington,  Del. — A.  S.  Reed  &  Bro.  Co.,  Wilmington,  at 

received  for  the  construction  of  a  two-story  grade  school  to  $123,773,   submitted   the   lowest  bid  on   the   general  contract 

be  known  as  the  Kernan  School  in  West  Utica.     Estimated  for   the    construction    of   a   four-story,    85xl83-ft.    brick  and 

cost,  $130,000.    Plans  will  be  revised  by  Gouge  &  Ames,  Arch.,  stone  addition  to  the  Wilmington  High  School  at  Monroe  St. 

70  Genesee  St.    Noted  May  6  and  July  8.  and  Delaware  Ave.    Noted  May  6  and  July  8. 

RAPID   TRANSIT   SYSTEM,   NEW   YORK,   N.  Y. 
TRACK  INSTALLATION 

Bids  were  received  July  9  by  the  Public  Service  Commis-  struction   Co.,    (H)   Thomas  Crimmins   Construction   Co.,  (I) 

sion  for  track  laying  on  the  New  Utrecht  Ave.  elevated  line  Johnson-Giff ord  Co.,  (J)  Charles  Cooper,  (K)  Holbrook,  Cabot 

from    (A)   Ward  &  Tully,  Inc.,   (B)   Joseph  A.  McElroy,    (C)  &  Rollins  Corporation  and  George  W.  McNulty,  (L)  Max  Ray- 

W.  F.  Jordon,   (D)  Post  &  McCord,   (E)   Degnon  Contracting  mond,  (M)  Joseph  J.  Klein,   (N)  James  S.  Frazer.     The  item 

Co.,  (F)  Snare  &  Triest  Co.,  (G)  Connex  Engineering  &  Con-  bids  were  as  follows: 

A           B           C           D           E  F           G           H           I           J           K           L  M.N 

48,770  Unit,  for  installation  of  hand 

rail   $0  10      $0.16     $0.20     $0.14      $0,175    $0  15      $0.20      $0.13      $0.20      $0.25      $0.42      $0.21      $0.20      $0  25 

563  ft.  b.m.  for  installation  of  plank 

walks....                                          11.00      10.00      12.00      14.00      18.25  10  00      25.00      20.50      22.00      19.00      28.00      25.00      20.00  15.00 

14,300  for  installation  of  anti-creep- 
ers complete                                          .10         .10         .10         .10         .11  .10         .10         .12         .12         .12J        .08         .10         .08  10 

57,300  lin.ft.  (a)   on  tangents  and 

curves  of  more  than  2,000  ft.  radius  .60  .05  .65  .70  .68  .85  .75  .86  .80  .75  .70  .90  1.01  1  00 
300  lin.ft.  (b)  on  curves  of  2,000  ft.  to 

701  ft.  radius                                       1.25       1.25       1.25       1.10       1.07  1.50       1.80       1.33       1  40       1  25        1.10       1.60       1.S5  1.50 

5,400  lin.ft.  (c)  on  curves  of  less  than 

701ft.  radius                                       1.55       1.45       1.30       1.40       1.07  1.55       2  .00        1  33        1.65       1  25       1.40       1.80       2  .00  1.75 

14,800  lin.ft.  (d)  at  and  adjoining 

stations...                                            .60      '  .65         .70         .75         .80  .93         .80         .86         .80         .95         .80       1.00       1.25  1.50 

For  installation  of  special  work,  por- 
tion 35  (lumpsum)                           1,000.00    800.00    840.00  1,125.00  1,350.00  1,500.00  1,200  00  1,800.00  1,600.00  2,500  00  1,050.00  1,500.00    950.00  1,000.00 

For  installation  of  special  work,  por- 
tion 36.  .  .                                      1,000.00    800.00    840.00  1,125.00  1,350.00  1,500  00  1,200.00  1,800  00  1,000  00  2,500  00  1,050.00  1,500  00    950.00  1,000.00 

For  installation  of  special  work,  por- 
tion 37  (lump  sum)                           1,000.00    800.00    840.00  1,125.00  1,350  00  1,500  00  1,200.00  1,800.00  1,000.00  2,500.00  1.050.00  1,500  00    950  00  1,000  00 

For  installation  of  special  work,  por- 
tion 38  (lumpsum).                          1,000.00    800.00    840.00  1,125.00  1,350  00  1,500.00  1,200  00  1,800  00  1,600 . 00  2,500  00  1,050  00  1,500.00  1,200.00  1,000.00 

For  installation  of  special  work,  por- 
tion 39  (lump  sum)                          1,300.00    600.00    925.00  1,500  00  1,350.00  1,050  00  1,200  00  1,850  00  1,600  00  2,500  00    950  00  1,500  00    500.00  1,000.00 

Extended  totals                               $71,355  $75,183   $78,525  $82,639  $85,105  $94,S64   $99,414   $99,564  $100, 510  $102,587  $103,781  $111,616  $116,436  $11S,217 
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3altimore,  Md. — Bids  will  soon  be  received  for  the  construc- 
tion of  an  addition  to  the  mechanical  laboratory  on  Monu- 
ment St.  at  Johns  Hopkins  University.  The  estimated  cost  is 
$50,000.    Noted  July  22. 

AVashington,  D.  C. — Plans  have  been  prepared  by  Milburn, 
Heister  &  Co.,  Arch.,  Union  Savings  Bank  Bldg.,  for  the  con- 
struction of  a  nine-story,  121xl98-ft.  office  building  at  D,  E 
and  13th  St.  for  the  Federal  City  Construction  Co.  The  esti- 
mated cost  is  $950,000.    Noted  June  24. 

Washington,  D.  C. —  (Official) — Milburn,  Heister  &  Co., 
Arch.,  is  preparing  plans  for  the  construction  of  a' building  on 
Ninth  and  Massachusetts  Ave.  for  the  American  Federation  of 
Labor.  Samuel  Gompers  is  Pres.  Bids  will  be  received  about 
Aug.  20.    Noted  July  22. 

♦Richmond,  Va. — The  contract  for  the  construction  of  a 
two-story  brick  and  concrete  school  on  Chamberlavne  Ave.  and 
Myrtle  PI.  has  been  awarded  to  JOHN  T.  WILSON  CO.,  Rich- 
mond, at  $63,430. 

♦Richmond,  Va.— JAMES  FOX  &  SONS,  Norfolk,  at  $48,232, 
has  been  awarded  the  contract  for  the  construction  of  a  95x 
114-ft.  addition  to  the  Franklin  St.  School  and  a  66x96-ft. 
addition  to  the  Maury  St.  School.  Charles  M.  Robinson,  Inc., 
is  Arch. 

♦Berkeley  Springs,  W.  Va. — The  contract  for  the  construc- 
tion of  a  four-story,  56xl00-ft.  hotel,  to  be  known  as  Hotel 
Raleigh,  for  the  Berkeley  Hotel  Co.,  has  been  awarded  to 
CRAISER  &  FREEMAN,  Berkeley  Springs.  H  F  Wysong 
Princeton,  is  Arch.    Noted  July  8. 

Durham.  N.  C. —  (Official) — The  Board  of  County  Commis- 
sioners of  Durham  County  has  commissioned  Milburn,  Heister 
&  Co.,  Arch.,  Washington,  D.  C,  to  prepare  plans  for  the  con- 
struction of  a  six-story  county  courthouse  and  a  city  and 
county  jail.  The  cost  will  be  between  $200,000  and  $250,000. 
Plans  will  be  ready  for  bids  about  Sept.  15.    Noted  July  22. 

Greensboro,  N.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $60,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  schools.    Noted  Apr.  29. 

Raleigrh,  IV.  C. — The  County  Commissioners  have  been  pe- 
titioned to  hold  an  election  to  vote  on  the  question  of  issuing 
$100,000  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  schools. 

+ Atlanta,   Ga.— The   contract   for   the   construction    of  a 
three-story  brick  apartment  building  on  Peachtree  and  Fourth 
St.  form  R.  P.  Black  has  been  awarded  to  the  GUDE  &  CO 
Grant  Blclg.,  Atlanta.     Estimated  cost,  $70,000.     C.  E.  Fraser' 
Candler  Bldg.,  is  Arch. 

Atlanta,  Ga. — The  Building  Committee  of  the  Emory  Col- 
lege plans  to  construct  several  buildings  on  the  campus  The 
estimated  cost  of  the  entire  project  is  $500,000.  A.  G.  Candler 
Sr.,  is  Member  of  Bldg.  Com. 

+Savannah,  Ga. — The  contract  for  the  construction  of  a 
Carnegie  Public  Library  has  been  awarded  to  A.  A.  ARTLEY 
Savannah.    Noted  June  IT. 

St.  Augustine,  Fla. — Bids  will  be  received  until  neon,  Aug 
9,  by  P.  K.  Younge,  Chn.,  Bd.  of  Control  of  the  State  of  Florida, 
Mason  Hotel,  Jacksonville,  for  the  construction  of  a  hospital 
for  negroes  at  the  State  School  for  Deaf  and  Blind.  Edwards 
&  Sayward,  633  Candler  Bldg.,  Atlanta,  Ga.,  is  Arch. 

Anniston,  Ala. — L.  M.  Weathers  Co.,  Arch.,  Memphis,  Tenn 
has  prepared  plans  for  the  construction  of  a  seven-story  brick 
and  terra  cotta  store,  office  and  lodge  building  for  the  "Annis- 
ton  Lodge   No    443,  A.   F.   &  A.  M.     The   estimated   cost  is 
$(5,000.    Noted  July  8. 

Nashville,  Tenn. — Bids  will  be  received  until  9  a.m.,  July  31 
by  John  F.  Gaffney,  Chn.,  of  Davidson  Countv  Asylum  Comn  , 
333  Fourth  Ave.,  Nashville,  for  the  construction  of  two  addi- 
tions to  the  Davidson  County  Asylum.  Edward  E.  Doughertv 
is  Arch.  J 

+Allianee,  Ohio — The  contract  for  the  construction  of  a 
Masonic  Temple  for  the  Conrad  Lodge  No.  271,  F  &  A  M  has 
been  awarded  to  F.  C.  KROEMER,  Dayton.  The  estimated 
cost  is  $50,000.    Noted  June  10. 

+Canton,  Ohio — The  contract  for  the  construction  of  the 
Henry  Martin  School  has  been  awarded  to  the  INDIANA  EN- 
GINEERING &  CONSTRUCTION  CO.,  Ft.  Wayne,  Ind.,  at  $81,- 
365.    Noted  July  1. 

Cincinnati,  Ohio — Work  will  be  started  about  Oct   1  on  the 

?on^tAnntn1°^  °lthe,'Eras,t  ^L11  High  School.  The  estimated  cost 
is  $1,000,000.    Noted  July  22. 

Cleveland,  Ohio — Bids  will  soon  be  received  by  Charles  S 
Schneider,  Arch.,  2248  Euclid  Ave.,  for  the  construction  of  a 
building  at  Cedar  Rd.  and  Euclid  Blvd.  for  the  Plymouth  Con- 
gregational Church.    Estimated  cost,  $150,000.    Noted  May  20. 

Cleveland,  Ohio — An  ordinance  granting  a  franchise  to  the 
Cleveland  &  Youngstown  R.  R.  Co.  has  been  passed  bv  the 
City  Council  for  the  construction  of  freight  and  passenger 
teiminals  in  the  downtown  district.    Noted  July  1. 

Cleveland,  Ohio  —  The  Trustees  of  the  Jewish  Orphans' 
Asylum  plan  to  construct  an  addition  to  the  institute  which 
will  cost  about  $1,000,000. 

*»,  C^lun,l';,s:  Ohio— The  College  of  Homeopathic  Medicine  of 
the  Ohio  State  University  plans  to  construct  a  hospital  on  the 
campus.    Estimated  cost,  -$50,000. 

Columbus,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  hotel  on  South  High  St.  on  the  site  of  the  Neil 
House.    The  cost  will  be  between  $1,500,000  and  $2,000,000. 

East  Cleveland,  Ohio — Plans  have  been  prepared  by  A  F 
Janowitz,  Arch.,  323  Permanent  Bldg.,  for  the  construction 
ot  a  three-story  commercial  and  apartment  building  at  St 
Vi'3'r  and  Hayden  Ave.  for  H.  A.  Kangesser.    Estimated  cost] 

Lilly  Chapel,  Ohio— The  citizens  of  Lilly  Chapel  and  Big 
Plain  have  voted  m  favor  of  the  question  of  issuing  $40,000  in 
bonds     The  proceeds  will  be  used  for  the  construction  of  a 

S  C  X  i  O  O I . 

Steubenyille,  Ohio— Peterson  &  Clark,  Arch.,  has  prepared 

?o  t"w  w.n116^-0'",8^",01^11  Sla  brick  and  terra  co»a  addition 
to  the  Wells  High  School.    The  estimated  cost  is  $70,000. 

Wilmington,  Ohio — Bids  will  be  received  about  Aug  15  bv 
Weber,  Werner  &  Adkins,  1206  Mercantile  Library  Bldg.,  Cin- 


cinnati, for  the  construction  of  a  courthouse  at  Wilmington. 
The  estimated  cost  is  $300,000.    Noted  June  17. 

Hammond,  Ind. — Bids  will  be  received  until  8  p.m.,  Aug.  2 
by  the  Board  of  School  Trustees,  for  the  construction  of  a 
building  to  be  known  as  the  Hammond  Industrial  High  School 
Building.    J.  T.  Hutton  &  Son,  Hammond  Bldg.,  is  Arch. 

Sanford,  Ind. — Bids  will  be  received  until  Aug.  3  by  Ed- 
ward B.  Martin,  Trustee',  for  the  construction  of  a  two-story 
G5xS0-ft.  brick  school.  Johnson  &  Miller,  Terre  Haute  is 
Arch. 

_  Ann  Arbor,  Mich. — The  Trustees  of  the  University  of  Mich- 
igan have  accepted  plans  for  the  construction  of  a  building 
tor  the  Michigan  Union.  The  estimated  cost  is  $1,000,000.  H. 
B.  Hutchms  is  Pres.    Noted  May  13. 

Chicago,  111. — Joy  Morton,  Railway  Exchange  Bldg.,  has 
purchased  a  site  at  Washington  St.  and  Fifth  Ave.,  the  present 
site  of  the  Chicago  Times  Bldg.,  upon  which  he  will  construct 

?i  nVrP^rcl&l  and  °mce  building.  The  estimated  cost  is 
$1,000,000. 

+Chicago,  111. — The  general  contract  for  the  construction 
of  a  three-story,  350x700-ft.  fireproof  museum  near  12th  St. 
and  the  Illinois  Central  R.R.  for  the  Marshall  Field  Museum 
ot  Natural  History  has  been  awarded  to  the  THOMPSON- 
STARRETT  CO.,  343  South  Dearborn  St.,  Chicago.  The  esti- 
mated cost  is  $5,100,000.    Stanley  Field  is  Pres.    Noted  Jan.  28. 

Chicago,  111. — Fred  Becklenberg,  29  South  La  Salle  St., 
plans  to  construct  a  store,  theater  and  office  building  at 
Division  St.  and  Washtenaw  Ave.  The  estimated  cost  is 
$S5,000.    Thomas  R.  Bishop  is  Arch. 

„„,  +Galesburg,  111. — The  MONMOUTH-GALESBURG  CON- 
STRUCTION CO.,  at  $40,422,  has  been  awarded"  the  contract 
for  the  construction  of  an  armory.    Noted  June  24. 

Hoyleton,  III. — The  Directors  of  the  Evangelical  Orphans' 
Home  plan  to  rebuild  the  home  which  was  destroyed  by  fire 
It  will  be  fireproof  and  brick  and  cost  about  $50,000. 
a  i  ,Prinoe*0,,»  HI. — Plans  are  being  prepared  by  Aldrich  & 
Aldrich,  Arch.,  Galesburg,  for  the  construction  of  a  hotel. 
The  estimated  cost  is  $100,000. 

Rock  Island,  111. — Plans  will  be  revised  by  Olof  Z.  Cervin 
Arch.,  401  Safety  Bldg.,  for  the  construction  of  a  three-story 
school.    Noted  Mar.  4. 

Irbana,  111. — Plans  are  being  prepared  by  J.  M.  White 
Supervising  Arch.,  at  the  University  of  Illinois  for  the  con- 
struction of  a  four-story,  112xl6S-ft.  stone  and  terra  cotta 
dormitory  for  girls  on  Nevada  St. 

Appleton,  Wis. — Bids  are  being  received  by  Cooledge  & 
Hodgson,  Arch.,  134  South  La  Salle  St.,  Chicago,  111,  for  the 
construction  of  a  two-story  bank  building  for  the  Citizens' 
National  Bank.  Estimated  cost,  $65,000.  Noted  June  10 
and  17. 

Ean  Claire,  Wis.— (Official)— Bids  will  be  received  about 
■        b,,tormthe  construction  of  a  municipal  auditorium  and 
city  hall.    The  estimated  cost  is  $50,000.    George  Awsumb  14 
East  Jackson  Blvd.,  Chicago,  111.,  is  Arch.    Noted  May  6  and 
July  15. 

♦  Milwaukee,  Wis. — The  RAULF  CONSTRUCTION  CO  Mil- 
waukee, has  been  awarded  the  contract  for  the  construction 
of  a  theater  and  commercial  building  at  Downer  Ave  and 
Belleview  PI.  for  the  Read  &  Nancy  Investment  Co.  Noted 
June  17. 

+Milwaukee,  Wis. — The  general  contract  for  the  construc- 
tion of  an  addition  to  the  Merrill  Bldg.,  Second  St  near 
Grand  Ave.  has  been  awarded  to  H.  SCHMITT  &  SONS  684 
Jackson  St.,  Milwaukee.  Estimated  cost,  $125,000.  Noted 
July  22. 

+Armstrong,  Iowa — The  contract  for  the  construction  of  a 
three-story,  71xll0-ft.  grade  and  high  school  has  been  award- 
ed to  JOSEPH  A.  BASS  &  CO.,  Faribault,  Minn.  Estimated 
cost,  $50,000.     Alban  &  Lockhart,  Arch.,   347  Endicott  Bids 
Juiv^aUl'   Minn''  PrePared   the    plans.     Noted  June   10  and 

Grinnell,  Iowa — An  election  will  be  held  Aug.  16  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  high  school. 

Newton,  Iowa — Bids  will  soon  be  received  by  the  Jasper 
County  School  Board  for  the  construction  of  schools  at  New- 
ton.   The  estimated  cost  is  $100,000. 

Tipton,  Iowa — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $50,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  county  home. 

Minneapolis,  Minn. — Plans  are  being  prepared  bv  A  R 
Xan  Dy.ck-  Arch.,  742  McKnight  Bldg.,  for  the  construction  'of  a 
oo£?e;£toi7'  43,x120-ft.  hospital  for  the  Maternity  Hospital, 
2201  Western  Ave.    The  estimated  cost  is  $50,000. 

Lyons,  Kan. — The  Methodist  Congregation  is  having  plans 
Pre„p.a/ed  f or  the  construction  of  a  church.  The  estimated  cost 
is  $40,000.  Charles  D.  Cuthbert,  435  Kansas  Ave.,  Topeka,  is 
Arch.  ' 

Kearney,  Neb. — Bids  will  be  received  until  10  a.m.,  Aug  3 
the  Secretary  of  the  Board  of  Education  of  the  Nebraska 
State  Normal  Schools,  Lincoln,  Neb.,  for  the  construction  of  an 
auditorium   for  the  State  Normal   School  at  Kearnev.    J  H. 
Craddock,  12  Continental  Bldg.,  Omaha,  is  Arch.    Noted  Mar.  4. 

North  Platte,  Neb. — N.  McCabe  contemplates  the  construc- 
tion of  a  hotel  at  North  Platte  to  cost  about  $45,000. 

Omaha,  Neb. — Plans  have  been  prepared  bv  Burd  F.  Miller 
Arch.,  Brandeis  Theater  Bldg.,  for  the  construction  of  a  four- 
story  brick  and  stone  business  building  at  14th  and  Jones  St. 

f=V^en^ood^IC*h  PrTus  Cov-  1310  Harney  St.   The  estimated  cost 
is  $75,000.    Noted  June  24. 

„  I*0"*  Falls,  S.  D.— E.  Jackson  Casse  Co.,  Arch.,  &  Engr., 
53  West  Jackson  St.,  Chicago,  111.,  has  prepared  plans  for  the 
construction  of  a  six-story,  66x87-ft.  brick  and  stone,  office 
and  bank  building  at  Main  Ave.  and  Ninth  St.  for  the  Security 
Building  Co. 

Columbia,  Mo. — The  citizens  contemplate  the  construction 
°J  brick  city  hall,  at  an  estimated  cost  of  $75,000.  James 

M.  Batterton  is  Mayor. 
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♦  Kansas  City,  Mo. — The  contract  for  the  construction  of  a 
six-story,  50xll5-ft.  brick  and  concrete  building  at  21st  and 
Grand  Ave.  for  E.  W.  Shields,  Board  of  Trade  Bldg.,  has  been 
awarded  to  the  SWENSON  CONSTRUCTION  CO.,  625  Finance 
Bldg.,  Kansas  City.  Estimated  cost,  $100,000.  Wilder  &  Wight, 
401  First  National  Bank  Bldg.,  is  Arch. 

Kansas  City,  Mo. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  brick  church  at  Benton  Blvd.  and 
Lexington  St.  for  the  Church  of  the  Assumption.  The  esti- 
mated cost  is  $65,000.  W.  J.  Connolly,  3210  Lexington  St.,  is 
Pastor,  and  W.  Hilton  Smith,  518  Massachusetts  Bldg.,  is  Arch. 

+St.  Joseph,  Mo. — The  contract  for  the  construction  of  a 
theater  at  Seventh  and  Edmond  St.  for  the  Electric  Theater 
Co.  has  been  awarded  to  HACKETT  &  SIMPSON,  St.  Joseph, 
at  $40,000.  Carl  Boiler  &  Bro.,  7  Gayety  Theater  Bldg.,  Kansas 
City,  is  Arch. 

St.  I.ouis,  Mo. — Bids  are  being  received  for  the  construction 
of  a  115xl27-ft.  fireproof  theater  at  Ninth  and  St.  Charles 
St.  for  the  Orpheum  Theater  Co.  of  Missouri.  The  estimated 
cost  is  $450,000.    Frank  Tate  is  interested.    Noted  June  17. 

+Warrensbur£?,  Mo. — The  Board  of  Regents  of  the  Warrens- 
burg  State  Normal  School  has  awarded  the  contract  for  the 
construction  of  the  Science  Hall  to  the  CAPITAL  CITY  PLAN- 
ING MILL  CO.,  Jefferson  City.    Estimated  cost,  $64,000. 

Warrensburg,  Mo. — Plans  are  being  prepared  for  the  con- 
struction of  a  training  school  to  cost  $50,000  and  a  main  build- 
ing costing  $200,000.  E.  J.  Hendricks  is  Pres.  of  the  school. 
Noted  May  27. 

Little  Rock,  Ark. — The  Grand  Lodge  of  the  Knights  and 
Daughters  of  Tabor  will  construct  a  temple.  Estimated  cost, 
$60,000. 

+Little  Rock,  Ark. — The  School  Board  has  awarded  the 
contract  for  the  construction  of  a  two-story  brick  and  terra 
cotta  school  to  JOHNSON  BROS.,  Little  Rock,  at  $40,000. 
Thomas  Harding  is  Arch.    Noted  July  1  and  15. 

College  Station,  Tex. — The  State  Agriculture  and  Mechani- 
cal College  will  construct  a  hospital  and  a  dairy  barn.  The 
estimated  cost  of  the  hospital  is  $50,000. 

Galveston,  Tex. — George  E.  Robinson,  Galveston,  plans  to 
construct  an  eight-story  hotel  at  Tremont  and  Postoffice  St. 

Tahoka,  Tex. — An  election  will  be  held  July  31  by  the 
Commissioners'  Court  of  Lynn  County  to  vote  on  the  question 
of  issuing  $60,000  in  bonds.  The  proceeds  will  be  used  for 
the  construction  of  a  courthouse  and  jail. 

♦Okmulgee,  Okla. — The  Board  of  Education  has  awarded 
the  contract  for  the  construction  of  a  three-story,  70xl7S-ft. 
high  school  to  the  CADDO  CONSTRUCTION  CO.,  Okmulgee,  at 
$73,000.  Other  bidders  were:  Cashner  &  Leavengood,  Kansas 
City,  Mo.,  $.94,395;  A.  J.  Hingle,  Bartlesville,  $77,273;  L.  W. 
Dumas  Construction  Co.,  Richmond,  Mo.,  $75,500;  Kreipke  & 
Schaefer,  Atchison,  Kan.,  $79,500;  A.  C.  Campbell,  Wichita, 
Kan.,  $81,100;  L.  F.  Lee,  Oklahoma  City,  $88,000;  Lloyd  Hiram 
Construction  Co.,  404  Odd  Fellows  Bldg.,  St.  Louis,  Mo.,  $85,- 
867;  Reinhardt  &  Donnovan,  Oklahoma  City,  Okla.,  $88,200;  L. 
Crosby  &  Son,  517  Massachusetts  Bldg.,  Kansas  City,  Mo.,  $88,- 
975;  H.  Eilenberger  &  Co.,  60th  St.  and  Swope  Parkway,  Kan- 
sas City,  Mo.,  $92,327;  Loftus  &  Skidmore,  P.  O.  Box  350,  Du- 
rango,  Colo.,  $93,000.  Smith,  Rea  &  Lovitt,  602  Finance  Bldg., 
Kansas  City,  Mo.,  is  Arch.    Noted  Apr.  15  and  29. 

Grand  Mound,  Wash. — Plans  have  been  prepared  by  Watson 
Vernon,  Arch.,  1  Gabrielson  &  Holmer  Bldg.,  Aberdeen,  for  the 
construction  of  a  new  administration  building  at  the  State 
School  for  Girls,  Grand  Mound.    Estimated  cost,  $60,000. 

Mt.  Vernon,  Wash. — An  election  was  held  July  24,  by  the 
School  Board  to  vote  on  the  question  of  issuing  $50,000  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of  a 
school.  Stephen  &  Stephen,  726  New  York  Blk.,  Seattle,  is 
Arch.    Noted  June  24. 

♦Ocean  Park,  Wash. — The  contract  for  the  construction  of 
a  reinf orced-concrete  theater  and  dancing  pavilion  has  been 
awarded  to  MARTIN  &  DUGAN,  Northern  Bank  Bldg.,  Seattle. 
Estimated  cost  is  $60,000. 

Olympia,  Wash. — Bids  will  soon  be  received  by  the  State 
Board  of  Control  for  the  construction  of  two  ward  buildings 
for  the  Northern  Hospital  for  Insane.  Heath  &  Gove,  Tacoma, 
is  Arch.   The  estimated  cost  is  $128,000.    Noted  Mar.  25. 

+Seattle,  Wash. — The  GRANT,  SMITH  &  CO.,  Henry  Bldg., 
Seattle,  have  been  awarded  the  contract  for  the  construction 
of  a  120x240-ft.,  reinf  orced-concrete  ice  arena  at  Fifth  Ave. 
between  University  and  Seneca  St.  for  the  Metropolitan  Build- 
ing Co.,  White  Bldg.    Estimated  cost,  $70,000.    Noted  July  1. 

♦Seattle,  Wash. — MARTIN  &  DUGAN,  Northern  Bank 
Bldg.,  Seattle,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  four-story  hotel  on  First  Hill  for  the  Quaker  In- 
vestment Co.,  Green  Bldg.  The  estimated  cost  is  $80,000.  R. 
Hamilton  Towe  is  Arch. 

Seattle,  Wash  Bebb  &  Gould,  Arch.,  Denny  Bldg.,  has  pre- 
pared plans  for  the  construction  of  a  four-story,  45xl08-ft. 
reinforced-concrete,  fireproof,  office  building  on  Second  Ave. 
near  Virginia  St.  for  the  Puget  Sound  News  Co.  The  esti- 
mated cost  is  $50,000.    Noted  under  "Industrial  Works  June  17. 

Monmouth,  Ore. — Bids  are  being  received  for  the  construc- 
tion of  a  two-story,  84xl28-ft.  building  at  the  State  Normal 
School.  The  estimated  cost  is  $60,000.  J.  V.  Bennes,  Chamber 
of  Commerce  Bldg.,  is  Arch.    Noted  Jan.  7  and  June  17. 

♦Portland,  Ore. — The  contract  for  the  construction  of  a 
building  at  the  Franklin  High  School  has  been  awarded  to 
JAMES  S.  WINTERS,  Couch  Bldg.,  Portland,  at  $74,897.  Noted 
May  20  and  July  22. 

Portland,  Ore. — Whitehouse  &  Fouilhoux,  Arch.,  809-13 
Wilcox  Bldg.,  has  prepared  preliminary  plans  for  the  con- 
struction of  the  public  auditorium  on  the  Market  Blk.  The 
estimated  cost  is  $600,000.    Noted  Apr.  15. 

Berkelev,  Calif. — Bids  will  be  received  until  Aug.  9  for  the 
construction  of  a  four-story,  200x200-ft.  building  to  be  known 
as  the  Benjamin  Ide  Wheeler  Hall  at  the  University  of  Cali- 
fornia.   The  building  will  cost  about  $800,000.    Noted  June  24. 

Ingleside,  Calif. —  (San  Francisco  post  office) — The  San 
Francisco  Golf  and  Country  Club  will  construct  a  clubhouse. 
The  estimated  cost  is  $500,000. 


Sacramento,  Calif. — Shea  &  Lofquist,  Arch.,  742  Marked 
St.,  San  Francisco,  has  prepared  plans  for  the  construction  of 
the  Hall  of  Justice  for  the  city.  The  estimated  cost  is  $225,- 
000.    Noted  Nov.  5. 

San  Bernardino,  Calif. — The  City  Council  plans  to  hold  an 
election  Sept.  6,  to  vote  on  the  question  of  issuing  $210,000  in 
bonds.  The  proceeds  will  be  used  for  th  i  construction  of  a  city 
hall,  municipal  auditorium  and  parks.    Noted  June  24. 

MADISON  VILLE  SEWER  DISTRICT,  CONTRACT  NO.  3 — 

CINCINNATI,  OHIO 

Bids  were  received  July  12  by  Philip  Fosdick,  Dir.  of 
Pub.  Ser.,  for  the  construction  of  sewers  in  the  Madisonville 
Sewer  District,  Contract  No.  3  from  (A)  Engineering  Esti- 
mate, (B)  Thomas  P.  Strack,  Cincinnati,  (C)  Thomas  Maloney, 
Cincinnati,  (D)  Welling  &  Franz,  Cincinnati,  (E)  Thurber  & 
Browning,  Cincinnati.    The  item  bids  were  as  follows: 


Brick 

A 

B 

c 

D 

P 

865  lin.ft.,  33-in.  brick  sewer  

$5'.  20 

$4 

00 

$6 

21 

1140  lin.ft.  42-inbrick  sewer  

7 

80 

9 

00 

8 

25 

6  manholes   (standard)    on  brick 

sewer,  4  ft.  diameter  or  less  

75 

00 

75 

00 

75 

00 

1  junction  chamber  (brick  or  con- 

crete)   

120 

00 

150 

00 

100 

00 

Extended  totals  

$13,960 

$14,320 

$15,326 

Concrete 

805  lin.ft.  33-in.  concrete  sewer.  .  .  . 

$5 

20 

$6 

00 

1 140  lin.ft .  42-in.  concrete  sewer .  .  . 

7 

80 

8 

40 

8  manholes  (standard)  on  concrete 

75 

00 

75 

00 

1  junction  chamber  (brick  or  con- 

crete)   

120 

00 

100 

00 

Extended  totals  

$13,960 

$15,316 

Reinforced  Concrete  Pipe 

865  lin.ft.  33-in.  reinforced  concrete 

pipe  sewer,  complete  

$5.20 

$7 

30 

1140  lin.ft.  42-in.  reinforced  con- 

7 

80 

9 

55 

6  manholes   (standard)    on  rein- 

forced concrete  sewer,  4  ft.  diam- 

75 

00 

60 

00 

1  junction  chamber  (brick  or  con- 

120 

00 

100 

00 

$13,900 

$17,661 

Segmental  Block 

865  lin.ft.  33-in.  segmental  block 

$5 

20 

$7 

30 

$4 

00 

$5 

00 

$5 

25 

1140  lin.ft.  42-in.  segmental  block 

7 

80 

9 

55 

9 

00 

7 

50 

7 

50 

6  manholes  (standard)  on  segmen- 

tal block  sewer,  4  ft.  diameter,  or 

75 

00 

60 

00 

75 

00 

75 

00 

75 

00 

1  junction  chamber  (brick  or  con- 

120 

00 

100 

00 

150 

00 

125 

00 

100 

00 

$13,960 

$17,661 

$14,320 

$13,450 

$13,641 

Vitrified  Pipe  and  Miscellaneous 

Quantities 

A 

B 

c 

D 

E 

7940   lin.ft.    12-in.   vitrified  pipe 

$2 

00 

$1 

50 

$1 

75 

$2 

00 

$1 

75 

2900   lin.ft.    15-in.   vitrified  pipe 

2 

60 

1 

75 

2 

60 

2 

50 

2 

00 

1480   lin.ft.    18-in.   vitrified  pipe 

2 

85 

1 

90 

2 

80 

2 

75 

2 

40 

1540   lin.ft.   22-ia.   vitrified  pipe 

4 

10 

2 

65 

3 

50 

3 

40 

3 

.10 

1480   lin.ft.   24-in.   vitrified  pipe 

3 

70 

3 

00 

3 

50 

3 

40 

3 

40 

470  lin.ft.  27-in.  vitrified  pipe  sewer 

5 

10 

6 

00 

5 

00 

t  6 

00 

4 

40 

600  T-branehes  on  12-in.  pipe  sewer 

0 

80 

0 

50 

0 

50 

0 

70 

0 

55 

200  T-branches  on  15-in.  pipe  sewer 

1 

00 

0 

65 

0 

75 

1 

00 

0 

80 

100  T-branches  on  18-in.  pipe  sewer 

1 

45 

1 

00 

1 

00 

1 

25 

1 

22 

100  T-branches  on  22-in.  pipe  sewer 

2 

20 

1 

70 

2 

00 

1 

70 

2 

10 

90  T-branches  on  24-in.  pipe  sewer 

4 

00 

2 

00 

2 

:,o 

1 

80 

2 

35 

30  T-branches  on  27-in.  pipe  sewer 

5 

00 

4 

50 

3 

50 

5 

00 

5 

30 

425  lin.ft.  6-in.  vitrified  pipe  

0 

25 

0 

15 

0 

20 

0 

25 

0 

30 

55  6-in.  vitrified  bends  for  chimney 

0 

40 

0 

25 

0 

30 

0 

30 

0 

30 

1300  lin.ft.  12-in.  vitrified  pipe  inlet 

1 

50 

1 

00 

1 

00 

1 

00 

2 

00 

50  lin.ft.  15-in.  vitrified  pipe  inlet 

1 

50 

1 

25 

1 

00 

1 

00 

2 

35 

95  manholes  (standard)   on  pipe 

60 

00 

55 

00 

55 

00 

55 

00 

75 

00 

Manhole,  drop  (lump  sum)  

130 

00 

100 

00 

100 

00 

100 

00 

90 

00 

100  6-in.  stubs  in  t  runk  sewer  

0 

35 

0 

20 

0 

20 

0 

40 

0 

20 

1  12-in.  stub  in  trunk  sewer  

1 

(10 

0 

75 

0 

75 

1 

01) 

0 

30 

1  12-in.  slant  in  trunk  sewer  

1 

(HI 

0 

75 

0 

75 

1 

00 

0.80 

1  15-in.  slant  in  trunk  sewer  

1 

50 

1 

00 

0 

75 

1 

00 

1 

75 

18  street  inlets,  plan  1  

50 

00 

45 

00 

40 

00 

40 

00 

50 

00 

60 

00 

55 

00 

50 

00 

50 

00 

80 

00 

4  street  inlets,  type  B  

40 

00 

35 

00 

30 

00 

40 

00 

30 

00 

10  cu.yd.  concrete  masonry,  class 

00 

11. 

00 

2  (headwalls)  

10 

00 

8 

00 

5. 

00 

8 

12  cu.yd.  concrete  masonry,  class 

2  (soft  ground  foundations)  .... 

8.00 

6  00 

5.00 

0.02 

11 

00 

40  cu.yd.  concrete  masonry,  class 

00 

10 

00 

3  (chimney  extensions)  

8 

00 

6 

00 

10 

00 

7 

100  cu.yd.  masonry  concrete,  class 

00 

3  (Haunch  walls,  etc.)  

7 

00 

6 

00 

7 

00 

7 

10 

00 

1  cu.yd.  brick  masonry  

13 

00 

12 

00 

0 

02 

9 

00 

20 

00 

500  lin.ft.  8-in.  underdrain  

0 

50 

0 

10 

0 

02 

0 

02 

0 

40 

10  cu.yd.  gravel  refill  

2 

00 

1 

75 

0 

02 

0 

02 

3 

00 

36  lin.ft.  24-in.  c.i.  pipe  sewer.  . .  . 

15 

00 

15 

00 

12 

00 

12 

00 

5 

00 

2 

00 

2 

00 

1 

50 

2 

00 

1 

50 

0 

50 

0 

01 

0 

50 

0 

;,o 

2 

50 

15 

00 

12 

00 

12 

00 

20 

00 

20 

00 

20 

00 

15 

00 

18 

00 

20 

00 

30 

00 

100  lb.  w.i.  for  screens  

0 

10 

0 

10 

0 

06 

0 

10 

0 

10 

425  lb.  c.i.  grating  

0 

10 

0 

10 

0 

06 

0 

04 

0 

05 

$54,988 

$41,894 

$49,264 

$51,224 

$50,351 
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San  Bernardino,  Calif. —  (Official) — Bids  will  be  received 
about  Sept.  15  for  the  construction  of  a  group  of  buildings  for 
the  new  county  hospital.  Lyman  Farwell,  Story  Bldg.,  Los 
Angeles,  is  Arch.    Noted  Mar.  11  and  July  15. 

Toronto,  Ont. — E.  M.  Statler,  Detroit,  Mich.,  plans  to  con- 
struct a  hotel  containing  1000  rooms  at  Toronto.  The  esti- 
mated cost  is  $2,000,000. 

CATALOG  NOTICES 

The  International  Nickel  Co.,  43  Exchange  PL,  New  York. 
Catalog.    Monel  metal.     12  pp.,  4x8%  in. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York.  Form  No. 
3031.  Ingersoll-Rogler  Class  FR-1  air  compressors.  Illus- 
trated, 24  pp.,  6x9  in.  Form  No.  4034.  Leyner-Ingersoll  wa- 
ter drill.     Illustrated,   4  pp.,   6x9  in. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg.,  Chicago  111 
Bulletin  No.  34-X.  Class  A-G  "Giant"  gas  and  gasoline  en- 
gines.   Illustrated,  8  pp.,  6x9  in. 

The  Locomobile  Co.  of  America,  Bridgeport,  Conn.  Catalog. 
Locomobile  worm  drive  motor  trucks.    Illustrated,  42  pp.,  8%x 

Austin-Western  Road  Machinery  Co.,  Chicago,  111.  Cata- 
log. Grading,  rock  crushing  and  road  surfacing  equipment. 
Illustrated,  66  pp.,  7x10  in. 

I.  P.  Morris  Co.,  Beach  and  Ball  St.,  Philadelphia,  Penn 
Bulletin  No.  4.    Hydraulic  turbines.    Illustrated,  70  pp.,  8%x 

A.  S.  Cameron  Steam  Pump  Works,  11  Broadway,  New 
York.  Bulletin  No.  104.  Station  and  sinking  pumps.  Illus- 
trated, 36  pp.,  6x9  in.  Bulletin  No.  150.  Double  suction  volute 
centrifugal  pumps.  Illustrated,  16  pp.,  6x9  in.  Bulletin  No. 
151.  Turbine  centrifugal  pumps.  Illustrated,  20  pp.,  6x9  in. 
Bulletin  No.  152.  Single  suction  volute  centrifugal  pumps 
Illustrated,  8  pp.,  6x9  in.  Bulletin  No.  153.  Centrifugal  pumps 
for  house  service.  Illustrated,  8  pp.,  6x9  in.  Bulletin  No.  300 
Triplex  pumps.    Illustrated,  4  pp.,  6x9  in. 

Automatic  Concrete  Mixer  Co.,  Providence,  R.  I.  Catalog 
Concrete  mixers — Hains-Weaver  Patents.  Illustrated,  32  pp 
6x9  in. 

Continuous  Wire  Wound  Pipe  Co.,  Flood  Bldg.,  Los  Ange- 
les, Calif.  Catalog.  Continuous  wire  wound  wood  stave  pice 
Illustrated,  16  pp.,  4x9  in. 

General  Electric  Co.,  Schenectadv,  N.  Y.  Bulletin  No  42  - 
552.     Motor  generator  sets.     Illustrated,  28  pp.,  8x10%  in. 

The  Esterline  Co.,  Indianapolis,  Ind.  Catalog  No.  364. 
Golden  Glow  incandescent  headlights  for  railway,  mine  and 
industrial  service.    Illustrated,  32  pp.,  6x9  in. 

Bausch  &  Lomb  Optical  Co.,  Rochester,  N.  Y  Catalog 
Optical  instruments  for  inspection  and  testing  of  materials' 
Illustrated,  36  pp.,  6%x9%  in. 

The  Titanium  Alloy  Mfg.  Co.,  Niagara  Falls,  N.  Y.  Booklet 
Titanium  aluminum  and  other  standard  bronze  casting's  Il- 
lustrated, 32  pp.,  3%x8%  in.  ' 

W.  N.  Best,  11  Broadway,  New  York.  Catalog.  Oil  and  tar 
burning  apparatus  for  marine,  locomotive  and  stationary  boil- 
ers.    Illustrated,  32  pp.,  6x9  in. 

T„  R;  &*J^  Do'£k'  Ltd-.  Passaic,  N.  J.  Catalog.  Balata  belting. 
Illustrated,  20  pp.,  3%x6  in. 

The  Brown  Hoisting  Machine  Co.,  Cleveland,  Ohio.  Bulletin 
Brownhoist  Schnable  patent  drag-line  bucket.  Illustrated  12 
pp.,  6x9  in. 

The  Gardner  Governor  Co.,  Quincy,  111.     Circular  A-C  12 
Air  lift  pumping  system.     Illustrated,  16  pp.,  6x9  in. 

Wallace  &  Tiernan  Co.,  Inc.,  136  Liberty  St.,  New  York 
Catalog.  Chlorine  control  apparatus  for  water  and  sewage 
purification.    Illustrated,  36  pp.,  9x12  in. 

The  Blackmer  Rotary  Pump  Co.,  Petoskey,  Mich.  Catalog 
Rotary  pumps.    Illustrated,  32  pp.,  6x9  in. 

Pneumercator  Co.,  118  Liberty  St.,  New  York.  Catalog 
The  pneumercator.  Instrument  for  weighing,  registering  and 
measuring  forward  and  aft  draft  of  vessels,  tonnage  displace- 
ment, bunker  weights  and  consumption,  etc.,  also  depth  and 
volume  of  liquids  and  semi-liquids.     Illustrated,  6x9  in. 

Orenstein-Arthur  Koppel  Co.,  Koppel,  Penn.  Catalog  No 
911.  Koppel  hauling  equipment  for  road  construction.  Illus- 
trated, 28  pp.,  6x9  in. 

Stone  &  Webster  Engineering  Corporation,  Boston,  Mass. 
Catalog.    Building  construction.    Illustrated,  30  pp.,  6x7%  in. 

,^,.T.russed  Concrete  Steel  Co.,  Youngstown,  Ohio.  Seventh 
Edition,  United  Steel  Sash  Book.  Illustrated,  128  pp.,  8%xll 
jn. 

Richard  E.  Barry  Co.,  Boston,  Mass.  Catalog.  Barry  sys- 
tem fireproof  floor  and  roof  construction.  Illustrated,  12  pp. 
7x9  in. 

Chicago  Pneumatic  Tool  Co.,  1010  Fisher  Bldg.,  Chicago,  111. 
Bulletin  E-36.  Duntley  electric  grinders.  Illustrated,  8  pp., 
6x9  in. 

Pittsburgh  Air  Brake  Co.,  309  Carson  St.,  Pittsburgh,  Penn 
Pamphlet.  Snyder  "No-Kicker"  attachment  as  applied  to  au- 
tomatic tiple  valves.  Illustrated,  30  pp.,  4%x6%  in.  Pamph- 
let. "Something  New  In  Air  Brakes."  Address  by  J  Ruch 
Snyder  at  Air  Brake  Association  Convention.  Illustrated  32 
pp.,  8x10%  in. 


Joseph  E.  Love,  formerly  Structural  Engineer  for  the 
Electrification  Department  of  the  Chicago,  Milwaukee  &  St 
Paul  Ry.  at  Butte,  Mont.,  has  been  appointed  Engineer  for 
the  Board  of  Railroad  Commissioners  of  South  Dakota. 

Albrecht  Excavator  and  Loader — The  T.  L.  Smith  Co.,  Mil- 
waukee, Wis.,  has  recently  announced  that  it  has  purchased 
trom  J.  H.  Albrecht  the  exclusive  manufacturings  and  selling 
rights  for  his  excavator  and  loader.  This  means  that  one  of 
the  best  known  crusher  and  mixer  concerns  has  entered  the 
excavator,  field:  While  a  number  of  the  Albrecht  machines 
have  been  in  successful  use,  lack  of  capital  has  limited  its 
commercial  development.  The  machine  occupies  a  field  about 
halt  way  between  hand  digging  and  steam-shovel  excavation. 


CALUMET  INTERCEPTING  SEWER,  CHICAGO,  ILL. 
Contraet  No.  2. 

Bids  were  received  June  24  for  the  construction  of  the 
Calumet  Intercepting  Sewer,  Contract  No.  2,  from  (A)  Byrne 
Bros.  Dredging  &  Engineering  Co.,  (B)  Marquette  Construc- 
tion Co.,  (C)  John  W.  Farley,  (D)  Nash  Bros.,  (E)  Nash- 
Dowdle  Co.,  (F)  Henry  C.  Ulen.  The  item  bids  were  as 
follows: 

A  B  C  D  E  F 

4370  hn.ft.  sower,  11  ft. 

concrete   $34.50    $45.00    $48.00    $18.40    $35.90    $3!)  00 

7  manholes  on  concrete 

sewer   50.00      30  00      40.00      40  00      40  00      29  00 

3200  lin.ft.  sewer,  12-in. 

vitrified  tile  pipe   1.00         1.50       1.50       2  00       1.50        1  50 

350  lin.ft.  sewer,  9-in.  vit- 
rified tile  pipe.   1.00       1.00       1.00       0.50       100  1.00 

32  manholes  on  tile  sewer, 

without  covers   30  00       25  00      30  00      35  00      35.00      54  00 

15  standard  c.i.  manhole 

cover  and  frame   10.00       9.00       7.50       8.00       8.50  13.00 

Rebuilding  existing  sewer 

at  97th  St.  and  Houston 

Ave.  (lumpsum)   1000.00  1700.00  3500  00  3400  00    500.00  5200.00 

Crossing  Commercial  Ave. 

at  97th  St.  (lump  sum)  1400.00  1200.00  10,000  2500  00  350  00  2800  00 
Crossing  C.  &  W.  I.  R.R. 

and   C.R.I.   &  P.R.R. 

tracks  (lump  sum).. . .     1500  00  1500.00     10,000  4500  00  3000  00  2400  00 

88  M  ft.  b.m.  plank  road 

along  Torrence  Ave. ..  .     40  00       25.00      35.00      35  00      40.00      34  00 

1700  lin.ft.  relaying  water 
service  pipes   1.00         .50       1.90         .00       2  00  .70 

140  lin.ft.  relaying  6-in. 

sewer  house  connections  .50  .50        1  00  60        1  00  70 

1,200,000  lb.  reinforcing 
steel   02*        .03         .05         .02*        .02*  03! 

500  lin.ft.  additional  pil- 
ing furnished   .20         .20         .15         .30  25  35 

500  lin.ft.  additional  pil- 
ing driven   .20         .50       1 . 00         .30         .50  .85 

5  M.  ft.  b.m.  cribwork  on 

piling   40.00      50.00      40.00      50.00      42.50  55.00 

5  M.  ft.  b.m.  plank  found- 
ations  25  00      25.00      25.00      25.00      25.00      25  00 

5  cu.yd.  additional  exca- 
vation, earth   .75         .75         .75         .75         .75  .75 

1  cu.yd.  additional  exca- 
vation, rock   3  00       3  00       3  00       3.00       3  00       3  00 

5  cu.yd.  additional  con- 
crete, Class  A   8.00       8.00       8.00       8.00       8.00       8  00 

5  cu.yd.  additional  con- 
crete, Class  B   7.50       7.50       7.50       7  50       7.50  7.50 

1  cu.yd.  additional  brick- 
work  9.00       9.00       9.00       9.00       9.00  9.00 

Extended  totals  $195,583  $247,283  $307,205  $204,990  $205,596  $200,999 

CALUMET   INTERCEPTING    SEWER — CHICAGO,  ILL. 

Contract  No.  3 

Bids  were  received  June  24  for  the  construction  of  the  Cal- 
umet Intercepting  Sewer,  Contract  No.  3,  from  (A)  Byrne 
Bros.  Dredging  &  Engineering  Co.,  (B)  Marquette  Construc- 
tion Co.,  (C)  John  W.  Farley,  (D)  Nash  Bros.,  (E)  Nash- 
Dowdle  Co.,  (F)  Henry  C.  Ulen.  The  item  bids  were  as  fol- 
lows: 

A  B  C  D  E  F 

7700  lin.ft.  concrete  sewer, 

13-ft.  diameter   $40.25    $46.00    $44.40    $55.50    $42.25  $40.00 

12  manholes  on  concrete 

sewer  *   50.00      31.00      40  00      40.00     40.00      30  00 

Connection  at  100th  St. 

(lumpsum)   500.00    900.00    300.00    300.00    300  00  2340  00 

Crossing  under  C.  &  W.  I. 

R.R.  and  N.Y.C.  &  St. 

L.  R.R.  (lump  sum)..  .  2000.00  4000.00  2000  00  4000  00  3600  00  5500  00 

35  M.  ft.  b.m.  plank  Road- 
way on  Torrence  Ave. .      40.00      25.00      35.00      35  00      40    0      34  00 

684,000    lb.  reinforcing 

steel...   .02*        .03         .05         .02*        .02*  .03* 

37  tile  pipe  future  con- 
nections, 18-in   2.00       5.00       5  00      15  00       3  00  14.00 

5  tile  pipe  future  connec- 
tions, 24-in   3.50       6.00       5.00      25  00       4  00  14.00 

5  cu.yd.  additional  exca- 
vation, earth   .75         .75         .75         .75         .75  .75 

5  cu.yd.  additional  exca- 
vation, rock   3.00       3  00       3.00       3.00       3  00  3.00 

5  cu.yd.  additional  con- 
crete, Class  A   8.00       8.00       8.00       8.00       8.00  8.00 

5  cu.yd.  additional  con- 
crete. Class  B   7.50       7.50       7.50       7.50       7.50  7.50 

5  cu.yd.  additional  brick- 
work  9.00       9.00       9.00       9  00       9.00  9.00 

5  M  ft.  b.m.  plank  founda- 
tions  25.00      25  00      25  00      25.00      25.00  25.00 

Extended  totals  $331,882  $381,348  $380,561  $451,401  $348,602  $342,184 

Oil  Burning  Locomotives — Morlev  Donaldson,  Vice-Pres.  of 
the  Grand  Trunk  Pacific  Ry.,  announces  that  the  installation 
of  oil-burning  locomotives  on  the  mountain  section  of  the  line 
has  now  been  completed.  These  locomotives  are  of  the  most 
modern  type,  and  were  placed  in  service  for  passenger  traffic 
for  the  first  time  today.  They  are  in  operation  from  Jasper  to 
Prince  Rupert,  over  719  miles  of  main  line.  Especial  interest 
attaches  to  the  installation  of  this  class  of  motive  power,  as 
it  marks  the  first  use  of  oil  burners  on  an  extensive  scale  in 
Canada.  Great  oil  storage  tanks  have  been  erected  at  various 
points  along  the  line  for  supplying  locomotives  with  the  nec- 
essary fuel.  The  Grand  Trunk  Pacific  steamships  Prince 
George  and  Prince  Rupert,  which  operate  from  the  Pacific 
terminal  of  the  line  at  Prince  Rupert  to  Victoria,  Vancouver 
and  Seattle,  are  also  oil  burners,  and  this  gives  the  Grand 
Trunk  Pacific  nearly  1500  miles  of  rail  and  water  route  on 
which  this  form  of  fuel  only  is  used. 
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EXPANSION  AT  STEEL,  MILLS 

A  recent  report  from  the  Youngstown  district  states  that 
since  the  first  of  the  year  steel  mills  there  have  appropriated 
fully  $12,000,000  for  extensions  and  new  construction.  The 
Youngstown  Sheet  &  Tube  Co.  is  spending-  $5,000,000  for  a  new 
plant,  the  Republic  Iron  &  Steel  Co.  has  authorized  the  con- 
struction of  new  furnaces  and  tube  mills  costing  $1,000,000, 
thus  swelling  this  company's  expenditures  for  development 
up  to  $3,500,000.  The  Youngstown  Iron  &  Steel  Co.  has  im- 
provements costing  $750,000  under  way,  the  Brier  Hill  Steel 
Co.  is  spending  $250,000,  while  the  Trumbull  Steel  Co.  has  an 
extension  in  course  of  construction  costing  $500,000.  Steel 
authorities  assert  that  no  other  single  year  in  the  history  of 
the  Youngstown  district  has  seen  such  large  expenditures  for 
new  plants  and  additions  for  the  production  of  steel  and 
iron. 

The  expansion  in  the  Youngstown  district  is  not  an  iso- 
lated incident,  by  any  means.  Reports  from  Pittsburgh,  the 
Middle  West  and  the  South  bear  indications  of  new  con- 
struction for  steel  and  iron  plants  tending  to  prove  that  ex- 
pansion on  a  large  scale  is  general  in  all  the  steel  and  iron 
districts  of  the  country. 

The  question  naturally  arises  as  to  whether  or  not  this  de- 
velopment of  the  iron  and  steel  industry  is  on  a  scale  that 
may,  after  the  conclusion  of  hostilities  and  at  the  same  time 
the  abnormal  demand  for  steel  and  iron,  result  in  a  reaction 
so  pronounced  as  to  largely  counteract  the  gains  derived  from 
the  war.  Some  manufacturers  pointed  out  that  while  the 
volume  of  expansion  this  year  is  greater  than  the  normal  in 
1914  the  amount  expended  for  new  construction  was  well 
below  the  average,  so  that  this  year's  investment  instead  of 
being  in  the  nature  of  a  too  rapid  advance  makes  up  more  or 
less  for  the  lethargy  that  pervaded  the  steel  industry  last 
year,  causing  suspension  of  development.  But  on  the  other 
hand,  some  of  the  steel  manufacturers  who  look  forward  to  a 
marked  reaction  after  the  conclusion  of  the  war  openly  state 
that  conservatism  should  pervade  the  steel  industry  at  this 
time  and  that  too  rapid  expansion  may  make  the  burden  to  be 
carried  after  peace  is  declared  all  the  more  great. 

Each  day  brings  new  reports  of  the  increased  demand  for 
steel.  Mills  are  enjoying  production  at  the  rate  of  fully  85% 
of  capacity  and  further  increases  are  regarded  as  a  certainty. 
A  few  incidents  that  can  be  regarded  as  pointers  may  be 
cited.  The  open  hearth  steel  capacity  is,  with  a  few  excep- 
tions, in  full  operation.  The  purchase  of  pig  iron  by  the 
Republic  Iron  &  Steel  Co.,  which  normally  produces  enough 
pig  iron  for  its  requirements,  the  buying  of  billets  by  the 
United  States  Steel  Corporation,  estimated  at  70,000  tons,  all 
strikingly  tell  of  the  period  of  prosperity  that  today  obtains 
in  the  steel  trade.  New  war  orders  for  shells,  rails,  cars,  etc., 
have  been  noted  during  the  past  fortnight  and  inquiries  are 
in  the  market  that  portend  further  active  buying  of  shells 
by  Russia.  Italy  and  Australia  have  been  in  the  market  for 
rails  and  this  business,  amounting  to  over  30,000  tons  may 
soon  be  closed.   

"War  business,  which  for  a  considerable  time  furnished  the 
greatest  impetus  for  the  steel  trade,  is  finding  a  strong  com- 
petitor at  the  present  time  in  domestic  business.  The  ad- 
vances in  the  prices  of  structural  steel,  bars,  shapes  and 
plates  have  forced  steel  consumers  to  enter  the  market  for 
requirements  that  they  would  not  have  purchased  until  this 
winter.  Although  the  new  price  of  $1.30  is  not  being  firmly 
maintained,  the  advance  from  $1.25  has  placed  a  large  volume 
of  domestic  business  on  the  books  of  the  steel  companies.  The 
latest  report  of  the  fabricating  association  shows  that  book- 
ings in  June  reached  80%  of  capacity  against  an  average  of 
62%%  in  the  preceding  three  months.  Thus  June  has  been  the 
best  month  since  April,  1914.  The  city  of  New  York  is  to 
be  a  large  purchaser  of  steel  in  the  next  fortnight.  The 
awarding  of  the  37,000  tons  rail  contract  to  the  Bethlehem 
Steel  Products  Co.  by  the  Public  Service  Commission  is  but 
a  forerunner  of  the  steel  orders  to  be  placed  on  the  market 
by  that  board.  Five  important  subway  contracts  are  to  be 
awarded  shortly  and  the  steel  involved  amounts  to  over  25,000 
tons.  Railroad  buying  shows  a  marked  tendency  to  improve. 
The  recent  inquiries  for  automobile  cars  are  to  be  followed, 
if  reports  are  correct,  by  fairly  large  buying  of  ordinary 
freight  cars  by  some  large  Eastern  roads. 

Progress  on  New  York  Subway  Work — Bids  were  opened 
July  27  by  the  Public  Service  Commission  for  the  construction 
of  two  sections  on  two  of  the  most  important  lines  of  the 
dual  system  in  Manhattan  and  Brooklyn,  namely,  one  section 
of  the  Broadway  subway  in  Manhattan  and  one  section  of  the 
Eastern  Parkway  subway  in  Brooklyn.  In  addition  the  Com- 
mission opened  bids  for  the  supply  of  rolled  manganese  rails, 
for  use  on  all  lines  of  the  dual  system  not  already  provided 
for. 

The  contract  for  the  Broadway  subway  is  for  Section  3 
of  Routes  4  and  36.  This  section  begins  at  38th  St.  and  runs 
north  under  Broadway  to  42d  St.,  where  it  crosses  under  the 
line  of  the  existing  subway  and  continues  north  through 
Seventh  Ave.  to  51st  St.  The  plans  call  for  a  four-track 
railr  oad,  with  an  express  station  at  42d  St.  and  a  local  station 
at  49th  St.  The  Broadway  subwav  is  to  be  operated  bv  the 
New  York  Cosolidated  R.R.  Co.  under  the  contract  between 
the  city  and  the  New  York  Municipal  Rv.  Corporation.  It  runs 
from  the  lower  part  of  Manhattan  Island  to  59th  St.  and 
through  59th  and  60th  St.  to  the  East  River,  which  it  will 
cross  probably  by  tunnels  to  a  connection  with  the  new  'rapid 
transit  lines  in  Queens  over  which  the  Brooklyn  company  will 
have  trackage  rights.  On  the  southern  end  it  will  be*  con- 
nected through  Canal  St.  and  the  Manhattan  Bridge  with  the 
Fourth  Ave.  subway  in  Brooklyn,  and  also  with  the  same  sub- 
way by  a  new  tunnel  from  Whitehall  St.,  Manhattan,  to  Mon- 
tague St.,  Brooklyn.  It  is  a  four-track  line  from  City  Hall  to 
59th  St.  All  other  sections  on  this  subway  in  Manhattan  are 
already  under  contract.  The  Eastern  Parkway  contract  is  for 
Section  3  of  Route  12,  which  runs  under  Eastern  Parkway, 
Brooklyn,  from  Nostrand  Ave.  to  Buffalo  Ave.  The  contract 
calls  for  a  four-track  railroad,  with  stations  at  Kingston  Ave. 
and  Utica  Ave.,  the  latter  an  express  station.  The  method  of 
construction  will  be  by  open  trench  excavation  except  at  cross 
streets,  where  it  will  be  under  cover.  The  Eastern  Parkway 
subway  is  for  operation  by  the  Interborough  Rapid  Transit 
Co.  as  an  extension  of  the  existing  subway.  It  runs  from  the 
terminus  of  the  present  subway  at  Atlantic  and  Flatbush 
Ave.,  Brooklyn,  under  Flatbush  Ave.  and  Eastern  Parkway  to 


Buffalo  Ave.,  beyond  which  point  there  will  be  an  elevated  ex- 
tension through  East  98th  St.  and  Livonia  Ave.  to  New  Lots 
Rd.  With  the  exception  of  the  work  under  the  Long  Island 
R.R.  station  at  the  present  subway  terminus  all  other  under- 
ground work  on  the  Eastern  Parkway  line  is  under  contract. 
It  will  have  a  two-track  branch  subway  down  Nostrand  Ave. 
to  Flatbush  Ave.  One  section  of  this  line  is  already  under 
contract,  and  bids  for  the  other  section  will  be  opened  this 
week. 

The  contract  for  manganese  rails  is  for  the  supply  of  about 
2200  tons  to  3000  tons  of  standard  and  short  lengths,  and  the 
bidder  was  required  to  bid  upon  the  time  of  delivery.  These 
rails  will  be  used  upon  about  230  miles  of  single  track  of 
the  new  subway  and  elevated  lines  to  be  owned  by  the  city. 
The  city  has  already  purchased  the  main  open  hearth  steel 
rails  for  such  lines.  Under  today's  bidding  the  successful 
contractor  must  have  the  first  lot  ready  for  delivery  within 
60  days  from  the  delivery  of  the  contract  and  the  remainder 
as  called  for.  Each  proposal  was  accompanied  by  a  certified 
check  for  $25,000.  The  bond  for  the  faithful  performance  of 
the  contract  is  fixed  at  $25,000. 

Expanding-  Foreign  Trade — Exports  to  Germany  during 
April  were  zero,  according  to  an  analysis  of  the  foreign  trade 
issued  by  the  Department  of  Commerce  Monday.  During 
April  last  year,  however,  the  exports  to  Germany  amounted 
to  more  than  $18,000,000.  The  exports  to  the  United  Kingdom, 
however,  amounted  to  more  than  $94,000,000  during  April,  an 
increase  of  more  than  $57,000,000.  The  exports  to  Austria- 
Hungary,  the  Department  reports  amounted  to  but  $1249 
in  April,  whereas  it  was  nearly  $2,000,000  in  April,  1914.  The 
loss  in  trade  with  Germany  and  Austria  has  been  more  than 
made  up  in  the  increase  in  trade  with  the  Allies.  This  is 
the  first  time  since  the  outbreak  of  war  that  the  Department 
has  reported,  however,  that  the  United  States  shipped  not  a 
cent's  worth  to  Germany.  The  imports  from  Germany  during 
April  amounted  to  $2,600,000,  a  reduction  of  nearly  $14,000,000 
for  the  month.  The  imports  from  Germany  ending  with  April 
amounted  to  $S6,000,000,  just  a  little  over  one-half  what  they 
were  during  the  same  ten  months  last  year.  The  exports  to 
Germany  during  the  ten  months  have  amounted  to  nearly 
$29,000,000,  a  reduction  of  about  $2S0,000,000. 

During  April  the  United  States  shipped  to  France,  $51,000,- 
000  worth  of  merchandise,  an  increase  of  $43,000,000;  to  Italy, 
$19,000,000  worth,  an  increase  of  $14,000,000;  to  the  Nether- 
lands, $20,000,000,  an  increase  of  $11,000,000;  to  Norway,  $3,500,- 
000,  an  increase  of  $2,800,000;  to  Russia  in  Europe  $4,800,000, 
an  increase  of  $2,000,000,  and  to  Sweden  $5,900,000,  an  increase 
of  $4,800,000.  Italy  is  the  only  European  country  from  which 
the  United  States  has  obtained  an  increased  volume  of  imports 
during  April.  The  imports  from  Italy  amounted  to  $6,600,000, 
an  increase  of  $1,600,000.  There  was  an  increase  of  about 
$10,500,000  in  the  imports  from  Cuba,  an  increase  of  $3,000,000 
in  the  imports  from  Argentina;  an  increase  of  $2,000,000  in 
the  imports  from  Brazil;  an  increase  of  about  $1,000,000  in 
the  imports  from  Japan,  and  an  increase  of  $1,800,000  in  the 
imports  from  Australia.  The  total  exports  from  the  United 
States  in  April  amounted  to  $294,746,117,  against  $162,550,870 
in  April,  1914,  while  total  imports  were  $610,576,106,  compared 
with  $1  73,896,476  a  year  ago.  For  the  ten  months'  period 
ended  with  April,  exports  were  $2,225,823,986,  against  $2,045,- 
772, 7S5  in  the  same  period  a  year  ago.  Imports  for  the  ten 
months'  period  were  $1,374,189,749,  against  $1,572,438,054  a 
year  ago. 

An  analysis  of  the  tabulated  report  for  ten  months  shows 
that  despite  the  so-called  war  orders  the  exports  of  manu- 
factures of  all  kinds  other  than  foodstuffs  have  been  less  than 
in  the  similar  period  before  the  war.  The  normal  sales  of 
manufactures  during  peace  were  greater  than  those  under 
existing  war  conditions.  Because  of  this  fact  and  of  the 
extraordinary  shrinkage  of  exports  of  crude  materials  it  is 
found  that  the  net  increase  in  our  total  exports  has  been 
wholly  in  foodstuffs  and  in  that  item  of  foodstuffs  which 
covers  those  in  crude  condition  and  food  animals. 

On  the  import  side  it  is  noteworthy  that  there  has  been 
an  absolute  increase  in  the  ten  months  of  importations  of 
foodstuffs  partly  or  wholly  manufactured.  The  larger  part 
of  the  total  shrinkage  of  total  imports  has  been  in  the  items 
of  manufactures  and  particularly  in  that  of  manufactures 
ready  for  consumption. 

An  Arbitrary  Reduction  of  a  Contract  Priee  by  a  Govern- 
ment officer  was  overruled  by  the  Comptroller  of  the  Treas- 
ury in  a  decision  rendered  June  18  on  the  claim  of  W.  R. 
Grace  &  Co.  According  to  the  recital  of  facts  in  the  Comp- 
troller's decision,  W.  R.  Grace  &  Co.  in  May,  1913,  contracted, 
to  deliver  on  the  Isthmus  of  Panama  some  635,000  ft.  of 
creosoted  Douglas  fir  for  $53.70  per  M.  ft.  The  timber  was  to 
be  treated  with  not  less  than  16  lb.  of  dead  oil  per  cubic  foot 
was  .to  receive  a  preliminary  inspection  at  the  creosoting 
works  and  at  the  loading  dock  on  Puget  Sound,  and  final 
acceptance  was  to  be  made  after  delivery  on  the  Isthmus. 
On  the  first  shipload  sent  by  this  contractor,  the  Government 
representatives  failed  to  make  any  accurate  test  to  deter- 
mine whether  the  timber  had  received  the  proper  amount  of 
creosote.  It  was,  however,  inspected  by  the  depot  quarter- 
master as  delivered,  and  was  paid  for  under  his  certificate. 
On  the  second  shipment  sent  by  the  contractor,  including 
much  the  larger  part  of  the  order,  the  Bogardus  Testing  Lab- 
oratories were  employed  by  the  Government  to  inspect  the 
work.  They  reported  creosoting  in  excess  of  the  contract 
requirements.  In  the  use  of  the  first  shipload  delivered,  how- 
ever, the  engineer  in  charge  thought  he  detected  insufficient 
creosoting.  After  weighing  nine  pieces  of  untreated  and 
eight  pieces  of  treated  lumber,  and  finding  the  average  weight 
of  the  treated  was  45.9  lb.  against  38.8  lb.  per  cu.ft.  for  the 
uncreosoted,  he  reported  that  the  timber  h.ad  not  been  prop- 
erly creosoted.  Similar  tests  were  made  by  two  other  engi- 
neers, one  of  whom  recommended  a  reduction  of  $15  per 
M-ft.  in  the  price  to  be  paid  for  the  lumber,  and  another  $10 
per  M.  The  chief  quarter-master,  after  studying  the  reports 
of  the  two  engineers,  fixed  upon  a  reduction  of  $1S.12  per  M. 
The  Comptroller  of  the  Treasury  concludes  that  the  tests 
made  by  the  engineers  on  the  Isthmus  were  unreliable  as 
proof  that  the  creosoting  was  actually  deficient,  and  that 
the  Government  representatives  had  no  right  to  arbitrarily 
reduce  a  contractor's  price  on  the  basis  of  these  tests.  R.  D. 
Micou,  of  Washington  acted  as  attorney  for  the  claimant  In 
the  prosecution  of  the  case  before  the  Comptroller. 
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m  ^Denotes  work  advertised  in  ENGINEERING  NEWS. 

♦  Denotes  contract  awarded.    The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 
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PRICE  CHANGES  AND  THE  BUSINESS  OUTLOOK 

With  the  turn  of  the  year  came  a  change  for  the  better 

in  general  business.    This  was  pronounced  in  the  steel  trade, 

perceptibly  felt  in  the  dry  goods  industry,  and  its  influence 

noted  in  other  trades  all  along  the  line.    It  was  less  felt  in 

the  engineering  and  contracting  field  than  in  any  other,  but 

that  was  to  be  expected,   for  business  activity  has  always 

shown  later  m  this  field  than  in  any  other 

The  iron  trade  is  phenomenally  good.    The  leading  inter- 
ests are  operating  at  the  rate  of  93^  of  capacity,  Ind  the 

independent  mills  are  even  more  actively  engaged.    Of  course 

a  goodly  share  of  this  is  for  war  orders,  perhaps  25%  of  the 

total  output,  but  domestic  trade  is  continuing  without  abate- 

%,%ntn  T6ek  bv,  Teek'  am3  U  is  only  a  Question  of  time  when 

car  orders  will  be  much  larger.    There  have  been  numerous 

advances  in  iron  and  steel  products,  and  the  scrap  Market 

continues  to  make  new  high  records  almost  weekly  marKet 
if  tI°.Tl0f  War  orclers  i?  almost  beyond  comprehension, 
and  if  the  trade  were  not  satisfied  with  the  large  volume  of 
business  being  booked,  there  is  every  reason  to  believe  that 
a  strong  effort  would  be  made  at  the  coming  session  of  Con- 
gress to  put  through  a  bill  which  would  result  in  piling  up 
mUThe0Hd,>„^  in-the  U^.t^  States  on  a  stupendous  s^l 
have  liven  wa^S  ^iC%S  Th*lch  have  been  current  for  metals 
low  a?  l  s  v  n ^way-..  E1ectrolytic  copper  has  been  sold  down  as 
low  as  li>y2c  This,  however,  was  not  from  the  producers  hut 
from  second-hands  who  had  overbought  This  perhaps  was 
wmeXext?nt  ri?tUifl%ab,Ut  n£  did.shoT  fhat  tne  market  Pwas  to 
lead  it  easier *  »  fr«LuVle,lpnce+ot  tin  has  likewise  declined, 
™!  ea?fer;  and  spelter  down  to  more  nearly  normal  level 
m,»«?£„aCVvlt^  m  shipbuilding  work  continues  It  will  be  a 
question  of  only  a  short  time  before  new  shipbuilding  vard? 
will  be  projected,  and  probably  on  an  enoTmoi  s  "cale  SAl  ex 
?n  ?hle?r°gram  °f  sV?el  building  capacity  has  been  arranged 
in  the  Toungstown  district,  and  it  is  evident  that  the  nf-n 
ducmg  capacity  will  soon  be  found  to  be  Too  smallfor  the^el 

»,„  T£e,  agricultural  outlook  is  more  promising  but  not  as 
hopeful  as  it  might  be.     The  corn  crop  is  late     There  is  no 

&&f^nBR«ttSfos  we.    isSA  s 

fpll^nnffUC^Sn  in,New  York  is  active,  although  building  has 
way ItTtime" ofTow  COnstructio"  work  on  the  sub^ 

CEMENT,  LIME  AND  BRICK 

com^e^  ^ -  no  change 

to  $1.02  less  the  charge  for  ba-,  $  Th„  £Ti  Y°rk'  equivalent 
gb'Caft°   $1.11   Boston    x  ,6 

&f  ..::::::::::.}:{ 


and  this  is  vigorously  denied  in  certain  quarters  There  is 
no  doubt,  however,  that  some  low  quotations  have  been 
made.  For  example,  late  in  the  month  of  July  thlre  w 
vigorous  bidding  on  a  contract  for  6000  yd.  of  1% -in  stone  for 
the  Dock  Department,  and  as  low  as  62c.  was  bid  There 
was  another  bid  of  65c.  and  an  oldtime  selle?  of  stone  bid 
6/i/2c     It  was  pointed  out,  however,  that  this  was  a  verv-  rle 

Sf',i?iem?fiI^t,-a"*ihe  Dock  Department  take^  I  grlat  deal 
ot  its  material  in  the  winter,  when  times  are  iTsiTallt 
ConsKlerable  interest  is  evidenced  abo  ™  a  contract  fo?  300 
000  yd:  for  ballast  for  the  New  York  municipal  railway. 
there  is  undoubtedly  more  business  than  a  year  ag" 
IRON  AND  STEEL 

flLht  f    anxious  for   business   for   nearby   delivery  but 

of  the  mart  ^e  contract.     This  is  the  most  heaHhT  sign 

%TIT  low^r  \?£ds 
it  is  true,  but  still  sufficiently  remunerative  to  tht^ 

as  setatne1iePaernpdent  a-Var ,aS  \™  business  es  concern^  Prices 
an/^  p^c^s^eT^re  aWo^*  ^  l0tS  °f  100  "onl 
Nor^„neCrlnnn#otundrUyhNon  T°ffiR £Vi  ll"  ^13.50 ;  Cincinnati 

In  Chicago,  Northern  Foundry  No    2  is  '«  in ,  «1° 5  In  • 
K'K«icf  fr6ight  C"-eSfCrofn3t9h5e  ^ 

leno-ths  ,  A"  „  Ilgtns   are    $36.40    per   gross    ton;    in  60-ft 

to  2c;  all  in  carload  lots.     Tie  plates  arp  t4  tn  Ms  !,  '  I 


recelvedrirvri]^n?mancl  is  Slna11,  vet  some  orders  have  been 
ng  $1  65  and  t\  70  ^encies  in  the  City  of  New  York,  offer 

bJ!n$impo?sfbil\7o°  inthese^TherlV^t^T?'  'W  "  has 
than  a  month  ago   and  ?Zl  s  ^reat  deal  more  work 

shortage  of  Lbfr'whirh  w  £len  to  do-  lt;  but  the  expected 
materialized.  Of  coiirs^  it  is  S  gI^Cte|'*?as  not  as  vet 
given  tfie  matter  M  h  ca  e  Vattent inn  ?L\h?^  who.have 
postponing  the  tim     infl   in    L  th,at  thls  ls  simply 

lief  that  twl'l  Ji  -Ti  v.         not  ln  any  way  lessening  the  be- 

gtate^S^  madne^nC°^ngTnaeeV^  haS  bete,n  taken  to 

"as  low  as  65c.  per  cuT^oV^tl^l 


n»«i '?  1  fit  railroads  are   not  heavy   buyers   of  steel  at 

All  of  these  quotations  are  per  100  lb.  '  ? 

T,„.-P*,Ste8— Tbe  shipbuilding  works  are  taking  plates  freelv 

expectldCaTr?eUImmsS  SST?  not,  bought  as  ma"^  Plate*8  as  wfs 
are   fil„  mill,s  rollln&  Plates  are  fairly  busy,  and  prices 

Shore  ^50fl  ntnS  include  1000  gondolas  for  the  Ske 
onore,    lbOO   automobile   cars   for   the   New   York   rvritrai  \T 

rsome0  nt6  sCmr,S„f°r1  "  C°keT  conclrn.Ts  weTlkaSCCoa.acarl 
wrny  rontin,?  nr,Im-\  "  is  evident  that  shipbuilding 
worK  will  continue  to  be  just  as  active  as  it  has  been,  for 
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the  next  two  or  three  years.  It  is  possible  that  some  new 
shipyards  may  be  built  on  the  Atlantic  Coast.  The  minimum 
for  plates  is  now  $1.25  Pittsburgh.  This  is  equivalent  to 
$1.34  Chicago,  $1.41  Philadelphia,  and  $1.42  New  York.  All 
of  these  quotations  are  per  100  lb. 

Pipe — The  demand  for  pipe  is  good.  There  is  more  of  a 
demand  for  small  pipe  than  there  was  a  month  ago,  and  since 
the  prices  of  galvanized  pipe  have  come  down  to  a  more  sane 
level  there  has  been  a  fair  amount  of  buying  there.  The 
orders  for  line  pipe  have  not  been  as  heavy  as  they  were 
two  months  ago,  but  the  demand  for  merchant  pipe  shows 
a  considerable  increase. 

Black  Galvanized 

%-  to  2-in.  steel,  butt  welded  '.  .  .     79%  HYffs 

2%-  to  6-in.  steel,  lap  welded   78%  ?°Y?%° 

7-  to  12-in.  steel,  lap  welded   76%  o4%% 

At  these  discounts  the  net  prices  of  pipe  per  foot,  in  large 
in  lots  Pittsburgh,  are  as  follows: 


-Cents- 


Diameter  Black 

%-in   2.43 

1-  in   3.57 

1%-in   4.83 

1%-in   5.77 

2-  in   7.77 

2y2-in   12.87 

3-  in   16.83 

4-  in   23.98 


Galvan- 
ized 

4.88 
7.22 
9.77 
11.68 
15.72 
25.44 
33.27 
47.41 


,  Cents  > 

Galvan- 
Diameter    Black  ized 

5-  in   32.56  64.38 

6-  in   42.24        S3. 52 

7-in   57.12  1.08 

8-  in   60.00  1.13 

9-  in   82.80  1.56 

10-in   98.88  1.87 

11-  in   1.11  :2.10 

12-  in   1.21  2.31 


Sheets — The  market  for  sheets  is  more  or  less  mixed. 
There  is  no  doubt  that  black  sheets  are  considerably  stronger, 
and  that  the  mills  are  operating  at  even  a  higher  ratio  than 
a  month  ago,  and  there  is  a  very  fair  business.  On  the  other 
hand,  there  has  been  a  sharp  cut  in  the  price  of  galvanized 
sheets  This  does  not  represent  so  much  the  reduction  in 
the  price  of  spelter,  although  that  has  been  considerable, 
but  it  represents  a  disposition  on  the  part  of  those  mills 
which  have  spelter  bought  or  contracted  for  at  much  lower 
prices,  to  realize  something  on  their  contracts.  The  reduction 
in  the  price  at  the  mill  amounts  to  fully  $20  per  ton,  but  this 
has  not  been  followed  up  at  the  same  ratio  by  the  stores  in 
New  York.  Of  course  such  a  reduction  will  come  later.  At 
the  present,  however,  prices  are  at  such  a  high  level  that 
thev  seriously  restrict  consumption.  The  sheet  trade  is  not 
so  active  as  the  other  lines  of  steel  industry,  perhaps  because 
the  present  activity  in  the  steel  trade  is  due  to  abnormal 
causes  and  not  especial  activity  in  the  building  trade.  It  is 
probable,  however,  that  the  sheet  business  will  improve  some- 
what a  little  later.  The  following  quotations  are  for  large 
lots  of  sheets  f.o.b.  Pittsburgh  and  small  lots  in  stone;  New 
York. 


Large  lots 
Pittsburgh 


-Cents  per  Pound- 


Warehouse  delivery 
New  York 


No.  10 
No.  12 
No.  14 
No.  16 

Nos.  18  and  20 
Nos.  22  and  24 
No.  26 
No.  27 
No.  28 


Black 

1.55 
1.55 
1.60 
1.65 
1.70 
1.75 
1.80 
1.85 
1.90 


Galv. 

4.50 
4.60 
4.60 
4.70 
4.85 
4.95 
5.20 
5.35 
5.50 


Black 


2.35 
2.40 
2.45 
2.50 
2.55 
2.60 


Galv. 


5.25 
5.40 
5.55 
5.73 
5. So 
6.00 


these  quotations  are  f.o.b.  Pittsburgh  per  100  lb.  and  in  large 
lots.  The  discount  on  woven  wire  fencing  is  69%  off  list  in 
carload  lots,  68%  from  list  in  1000-rod  lots,  and  67%  for 
small  lots. 

Old  Materials — The  market  is  much  more  active,  prices 
are  higher,  and  in  general  there  is  a  feeling  that  real  better- 
ment has  at  last  made  itself  felt.  This  is  evident  on  every 
hand,  but  in  particular  in  steel  scrap.  In  New  York  the 
market  is  broader,  prices  are  from  50c.  to  $1  per  ton  higher 
than  last  month.  In  addition,  there  is  quite  a  fair  volume  of 
business  ruling.    Prices  in  New  York  are  as  follows: 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $10.00  to  $10-25 

Pipes  and  flues    ,  ° 

No.  1  railroad  wrought    11.25  to  li-'o 

Per  Net  Ton 

Stove  plate    f?-75  to  $9.00 

No.  1  machinery  cast    \  W  i°  air 

Wrought  turnings    b.50  to  b.li) 

In  the  Chicago  market  there  has  been  some  extremely 
heavy  buying  by  large  interests.  The  Illinois  Steel  Co.  alone 
has  taken  at  least  20,000  tons  of  scrap  at  a  price  of  $11  per 
gross  ton,  which  represents  a  considerable  advance  over  last 
month  The  reason  for  this  was  the  inability  of  the  blast 
furnaces  of  the  Gary  works  to  keep  pace  with  the  open-hearth 
capacity.  This  probably  will  be  rectified  m  a  few  days,  but 
nevertheless  the  market  has  been  established  on  a  higher 
level  and  many  who  are  in  a  position  to  judge  the  market 
think  that  this  higher  level  will  be  maintained  for  some 
time  to  come.  Quotations  in  the  Chicago  market,  as  stated, 
are  much  higher,  as  follows: 

Per  Gross  Ton 

Heavy-melting  steel  scrap    $11.25  to  $11.50 

Per  Net  Ton 

No.  1  railroad  wrought    9.50  to  $9.75 

No.  2  railroad  wrought    9.75  to  10.00 

No.  1  cast  scrap    9.50  to  10.00 

Pipes    and    flues    7.00  to  7.25 

Agricultural  malleable    a  In  I      i  'S 

Railroad   malleable    9.50  to  10.00 

In  the  Pittsburgh  district  the  principal  item  of  demand  is 
heavy  melting  steel  scrap,  the  price  of  which  has  advanced 
from  $11  75  to  $12.75,  and  even  at  the  latter  figure  dealers 
state  that  they  cannot  secure  adequate  supplies.  There  is 
an  unusual  clamor  for  this  kind  of  scrap,  and  it  does  not 
look  as  if  it  would  be  satisfied  for  some  time  to  come.  In 
other  lines  there  is  not  any  special  activity,  machine  shop 
turnings  being  slightly  lower,  owing  to  the  enormous  tonnage 
coming  on  the  market,  and  railroad  malleable  showing  a  gam 
of  50c  per  ton.  Quotations  in  the  Pittsburgh  district  are  as 
follows: 

Per  Gross  Ton 

Heavv-melting  steel  scrap   Sj?'cn  t°  ?}?'?°: 

Rerolling    rails    H'nn  to"  12-25 

No.  1  foundry  cast    i?-??  i?'nn 

Old  car  wheels    H'ln  tn  7-75 

Machine   shop   turnings    1 1  Sn +2    11  « 

Railroad  malleable    H-00  to  11.25 

Chain — Prices  are  steady  and  without  change,  as  follows. 
These  prices  are  per  100  lb.,  f.o.b.  Pittsburgh: 


No.  10 
No.  12 
No.  14 
No.  16 
Nos 
Nos 
No.  26 
No.  27 
No.  28 


Black 

1.55 
1 . 55 
1.60 
1.65 

18  and  20  1.70 
22  and  24  1.75 
1.80 
1 .85 
1.90 


Large  lots 
Pittsburgh 


-Cents  per  Pound 


Warehouse  delivery 
New  York 


"Galv. 


Black 


Galv. 


50 
60 
60 
70 

.85 
05 

.20 
35 

.50 


Cast  Iron  Pipe — There  has  been  no  great  animation  in 
the  pipe  market,  except  that  pig  iron  has  imparted  a  new 
steadiness  to  the  pipe  trade  It  will  be  recalled  that  last 
year  there  was  a  great  deal  of  scattered  buying  by  the  small 
private  companies,  who  were  making  extensions.  This  con- 
tinued during  this  year,  and  some  of  the  larger  cities  are 
now  in  the  market,  though  it  cannot  be  said  that  the  pipe 
market  is  especially  animated.  In  New  York  prices  are  steady, 
6-fn  pipe  Class  B,  being  quoted  at  $22.50  to  $23,  Class  A  pipe 
$23  50  to  $24;  and  the  same  price  applies  to  gas  pipe.  in 
Birmingham,  business  is  active,  and  quotations  fob.  yard 
are  as  follows:  4-in.,  $20.50;  6-m.  and  upward,  $18.50.  Gas 
pipe  is  $1  per  ton  higher.  In  Chicago  4-in.  pipe  is  $26,  6-  to 
12-in,  $24;  15-in  .and  upward,  $23.50.  There  has  been  a  fair 
amount  of  bidding  in  that  market. 

Steel  Sheet  Piling — Prices  are  steady  and  without  change, 
at  $1.55  to  $1.60  per  100  lb.  f.o.b.  Pittsburgh. 

Wire— Trade  is  extremely  active,  the  mills  have  orders 
sufficient  to  carry  them  well  into  the  fall.  Some  mills  are 
weTl  assured  that  they  will  have  no  slack  time  .for  the  re- 
mainder of  the  year.  The  foreign  demand  for  barbed  wire 
is  continuous  and  insistent.  Takings  have  been  large.  P^ces 
are  somewhat  higher,  plain  and  annealed  wire  being  quoted 
at  $1.40,  galvanized  barbed  wire  and  fence  staples  $2.50, 
painted  barbed  wire,  $1.70;  polished  fence  staples,  $1.70.  All 


Vi  in 


$7.50 
4.95 
3.95 
3.40 
3.20 


and  A   in   $3.00 

and  \h    in   2.90 

and  it    |n   2.80 

and  H    m   2.70 


1  to  IVi  in. 


2.60 


EXTRAS  TO  ABOVE  LIST  PER  100  POUNDS 

For  BB  For  BBB 

'  ft-in.  and  ti-in   $1.50  $2.00 

& -in.  and  larger   1-25  1.75 

Wire  Rope— Business  is  good,  but  prices  for  galvanized 
roDerare  considerably  higher.  Discount  off  list  for  galvanized 
s  40  and  5%;  for  bright  it  is  55  and  5;  and  special  brands  of 
bright  are  sold  at  50  and  5.  At  the  above  discounts  the  net 
price  of  wire  rope  at  the  mills  is  as  follows: 


Diameter  in 
Inches 

2% 
2% 
2 

1% 
1% 
1% 
1 

% 


Cast  Steel 

$0.  75 
0.61 
0.47 
0.39 
0.28 
0.20 
0.13 
0.08 
0.06 


-Price  per  Foot- 
Crucible  Steel 

$0  .  90 
0.73 
0.57 
0.49 
0.34 
0.24 
0.15 
0.09 
0.07 


Plow  Steel 

$1 .07 
0.86 
0.67 
0.58 
0.40 
0.27 
0.18 
0.11 
0.08 


woie-ht  Hates— The  freight  rate  on  finished  steel  products 
in  the Ppi  tsbui  lh  district!  inculding  plates,  structural  shapes 
merchant  sTeeir  bars,  pipe  fittings,  plain 

nails,  rivets,   spikes,   bolts,   black   s  h  e  e  t  s    ( e *  <\e       P      q ?  Bu  f - 
nhain   etc    are  as  follows  in  cents  per  100  lb..  Boston,  is.s,  dui 
falo    116     Baltfmoie,    15.4;   Cleveland,    10.5;    Cincinnati,  15.8, 
Chicago  18.9    Denver   68.6;  New  Orleans,  30c;  New  York.  16  9 
Philadelphia,  15.9;  St.  Louis,  23.6;  Minnesota  and  St.  Paul,  32.9. 
Pacific  Coast    (all   rail).  80c 

Merchant  Steel— Business  is  steady,  and  shows  a  distinct 
improvement,  and  while  the  advance  that  was  elUo^ 
imminent  a  month  ago  has  not  materialized,   it  is  eviaeni 
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that  the  manufacturers  themselves  are  getting  more  for  their 
product,  and  it  will  only  be  a  question  of  time  when  the  quo- 
tations which  are  for  small  lots  from  jobbers'  store,  and  jriven 
below,  are  revised:  b 

Cents 
Per  Pound 

Refined  iron: 

1  to  1%  in.,  round  and  square   1 

iy2  to  4  in.  x  %  to  1  in.      185 

iy2  to  4  in.  x  g  to  ft  in   •  2  05 

Norway  bars    3 '20 

Burdens  bar  iron   ■■...........].....  315 

Soft  steel: 

%  to  3  in.,  round  and  square   1  sc. 

1  to  6  in.  x  %  to  1  in    

1  to  6  in.  x  ft  and  ft   ? '  no 

Rods— %  and  U  in     f  '95 

Bands — iy2  to  6x,s{  in.  to  No.  8   2  15 

Beams  and  channels — 3  to  15  in  .  .  1 ' 90 

Angles: 

3  in.  x  ft  in.  and  larger   1  90 

3  in.  x  i's  in.  and  Vs  in     2  35 

IV2  to  2%  in.  x  A  in.  and  thicker               '"'  2  on 

11%  to  2%  in.  x  ft  in     £  10 

1  to  1)4  in.  x        in     9  ' in 

1  to  1  ft  in.  x  ft  in   2.15 

Tees: 

lft  to  2ftxft  in   2  0«5 

1ft  to  2ftxy!it  in  ; £  15 

3  in.  and  larger               1  95 

„  c?-ri.?tn^le  Mesh— T1}e  market  is  steady  and  the  demand  shows 
a  slight  improvement.    Quotations  are  as  follows: 

PRICE  PER  100  SQ.FT. 

,  Plain  Material  ^  ,  Galvanized  ^ 

„         0  Less  Than  Less  Than 

„.  ,        Cross  Sec.  Car  Lots  Car  Lots 

•n^        i£rw-2*l      Carload       and  Over     Carload    and  Over 
No.       Ft.  Width         Lots       10,000  Sq.Ft.     Lots    10,000  Sq.Ft. 

t|  0102  $1.00  $1.23  $1.12  $1.34 

5.  0-077  0.80  0.97  0.89  1  00 

6  0.058  0.03  0.77  0  71  0  84 

t?  °-04l  0.49  0  60  0  55  066 

t23  0.170  1.69  2  05  l.U  III 

l*  0-  124  1  .29  1.57  1  43  1  71 

t26  0.110  1  17  1  42  1  ill 

t27  0.085  6:96  1.17 

28  0.066  0.80  0.97  o's9  1  06 

29  0.049  0.66  0.80  0  73  0  87 

32  MS  I02  2.76  3J9 

32  0.225  2.16  2.62  2  40  2  86 

33  0.196  1.93  2  34  214  955 

35  0.109  1.17  1.42  1  30  1 

36  0.075  0.87  1.05-  0  97  1  15 
38            0.3^0              3.55              4  30               3  93               4  kr 

t39  0.325  3.05  3.70  338  t  OS 

40  0.283  2.68  3.25  2  97  3  54 

41  0.208  2.05  2.48  2  27  2 '  70 
J2  0.151  1.55  1.88  1.72  2  05 
t43  °-101  1-10  1-34  1.23  ^  L46 

<!4  tiThiiSR  m^teJjal  nioade  in  regular  widths  of  18,  22,  26,  30, 
^00  tnri  finn  ft54on^-58  \n-  sta.ndard  lengths  of  rolls  are  150 
•iOO  and  600  ft.    Cutting  to  special  length  is  charged  extra. 

™o  B,ar?'-  Concrete  Reinforcins; — Business  is  only  fair  but  the 
market  is  strong  due  to  the  fact  that  mills  rolling  these  bars 
are  also  working  on  shrapnel  bars.     Prices  are  as  follows! 

<  Cents  per  Pound  ^ 

Delivered 

Mill  Shipments  "Warehouse  "Warehouse 
blze  Pittsburgh        Pittsburgh  New  York 

|-in.   and   larger...     1.25  1.60  2.05  to  2.10 

0    "   1-30  1.75  2.10  to  2.15 

HlK J'90  2.25  to  2.30 

/»  !n   1-55  2.00  2.35  to  2  40 

y*-ln   1-83  2.30  2:70  to2:75 

extrfcha/ge."1  warenouse  are  cut  to  desired  length  without 
METALS 

Copper—Electrolytic    copper    sustained    a    break    in  nrice 
evid^/^'  b°th  here  and  abroad,  as  a  result  of  the  furth 
evidence  of  accumulation  m  the  hands  of  producers.  Small 
t,meU£nn1r,^hf°  h^Ve  ^cumulating  the^  metal  for  some 

m  ?P  f  f°reign  buying  would  soon  be  renewed,  offered 
the  metal  down  to  19c.  which  price  was  1  %  c.  less  than  the 
ruling  price  July  1  General  opinion  indicated  that  the  recent 
high  prices  stimulated  production  considerably  beyond  re- 
?0U1I^entS  ?nu  lower  le-vels  are  anticipated.  Much  confidence 
s  expressed,  however,  m  a  resumption  of  domestic  require- 

ountrv8  aR;',tSUTt,0f  large  °JderS  for  munitions  placed  in  this 
countiy.     But  July  was  a  disappointment  to  the  large  nro- 

dnnernith^£0m*Pared  With  June  the  month  was  extremely 
dull,  although  there  were  some  sales  by  large  producers  at 
prices  ranging  from  20c.  down  to  19c.  p  s  at 

mn^TTi^fffl.i"113,01^  °f  tin,  a.nd  an  increase  in  stocks  afloat, 
1^  l%Vnl}yi  e?ected ,the  market  producing  a  marked  decline 
£J?  S  d,urJ"lg  July-  Besides  the  actual  amount  of  businesi 
consummated  was  not  nearly  as  large  as  dealers  had  anticl- 


^  ge  buym?  orders  did  not  materialize  with  the 
fh^d^deCllne  ln  prlces  and  dealers  were  forced  to  admit 
that  consumers  were  well  supplied  for  current  needs  and 
were  holding  off  waiting  further  declines  before  pure  tsing 
At  the  beginning  of  July  spot  tin  was  held  at  41c  while  at 
Arriv-flf  o0ffHn%-m0Tth  °fferines  were  made  as  low  Z  U%c. 
t h~  *  I  ?£  tln  for  July  amounted  to  3439  tons,  while  stocks 
afloat  to  this  country  total  5415  tons.  whims  mocks 

+>,JLead77.DulLness  ru'ed  in  the  lead  market  during  most  of 
the  month  reflected  in  a  slight  decline  in  prices  The  metal 
was  steadily  offered  by  outside  interests  at  concessions  result 
^fJn,prlCe?uSli°Tdns  a  net  decline  for  the  month  of  only  Sc 
S™?Hr!2S*  t«a«  the  supply  is  firmly  held.  The  American 
to  !y2c  Refining  Co.  reduced  its  price  late  in  the  month 

T,,if,PwIitttrT^Irre,grularity  ruled  in  ^e  market  in  spelter  during 
July  with  the  closing  quotations  about  4c.  per  lb.  less  than  at 
^ef£egIrnm,n°  of  the  month.  The  possibility  of  the  workers 
^/™™"{£PllrluS?£tlon  striking  produced  uneasiness  early  in 
the  month  with  the  producers  reflected  in  a  strong  market  but 
fhteeenSr?t^1feniv1ent  "M^  difficulty  prices  declined  stead Uy  until 
the  end  of  the  month  when  spot  was  quoted  at  18  ft  to  18%c. 

«ff  ?ld^  Metals— Prices  quoted  are  nominal.  The  market  eased 
off  under  pressure  of  free  selling. 

Cents 

Copper,  heavy  cut  and  crucible   Pi7  Lb' 

Copper,  heavy  and  wire   ifi% 

Copper,   light  and   bottoms   141! 

Heavy  machinery   comp   Jo  2 

Heavy  machinery  composition    10/? 

Brass,   heavy    ....  77 1/ 

TJr-aoc       U„V,*    11  72 


Brass,  light   

No.   1  clean  brass  turnings   1414 

No.  1  composition  turnings....  13 

Lead,  heavy    ;T/ 

Tea  had    Uf 

Zinc  scrap    14 

MISCELLANEOUS 

tv,„Se,ler  J>il»e— The  demand  has  decreased  and  as  a  result 
there  has  been  a  drop  in  price,  the  following  discounts  being 

IS  to1^  in°n67Vn-  1?  }fln-J2%  °ff  list^  «-  to  30-in  ,  72%^ 
ju-  to  db-in.,  fa7%.    At  these  discounts,  prices  are  as  follows: 

PRICE  OF  SEWER  PIPE  PER  FOOT 

S'ze 


10-in. 
12-in. 


Size 

$0,045 

18-in 

0.045 

20-in. 

0.072 

22-in. 

0.072 

24-in. 

0.099 

27-in 

0.144 

30-in. 

0.18 

33-in. 

0.243 

36-in. 

Flue  Lining— While  the  demand  for  this  material  is 
sidered  fair,  a  discount  of  84%  off  list  is  holding  firm  At 
rate,  prices  are  as  follows: 


50.342 
0.405 
0.54 
0.585 
1.26 
1.54 
2.06 
2.31 
con- 
this 


FLUE  LINING  PRICE  PER  FOOT 


Size 

4y2x8y2-in. 


Weight 
in  Lb. 


...  14  . 

4y2xl3-in  20. 

7y2x7y2-in  15. 

8y2xSy2-in  18. 

8y2xl3-in  28. 


Price 
per  Ft. 
.  .$0,056 
.  0.072 
.  0.064 
.  0.072 
.  0.104 


Size 

8y2xl8-in.  . 
13xl3-in.  .  . 
13xl8-in  .  .  . 
18xl8-in.  .  .  . 


Weight 
in  Lb. 

 45. . . 

 45. . . 

 57. . . 

 75. . . 


Price 
per  Ft. 
.$0,144 
.  0.136 
.  0.192 
.  0.32 


1  ,?  ■''tone — Dealers  report  business  as  being  exceedingly 
\  Br^nx  flagging  sells  at  17c.  per  sq.ft.  and  Manhattan  186. 

pel  sq.ft.  Curbing  prices  are  steady,  5xl6-in.  selling  at  40c 
per  hn.ft.,  and  5x20-in.  at  45c.  Sewer  bottoms  5x5-ft.  by  3  in' 
65c  QpUe°r  lhi    ft       P6r  Sq-ft'  Bel^ian  bridging,  5x24-in.,  sells  at 

Swedish  (Norway)  Iron— There  is  a  decided  shortage  of 
material  on  hand,  and  it  seems  almost  impossible  to  expect 
any  shipments  from  foreign  quarters.  Prices  have  been  so 
drawn  present  quotations  have  practically  been  with- 

1  fRaUwa7  Ties — A  decided  inactivity  characterizes  the  mar- 
ket. First-class  standard  ties  7x9-in.  by  8  ft.  6  in.  sell  at  72c, 
bxs-in.  by  8  ft.  at  60c,  these  prices  being  f.o.b.  New  York. 

The  Total  Wealth  of  the  United  States  in  1912  accordins 
?«7a??<.eMnnianne  just  completed  by   the  Census  Bureau,  was 
$187,739,000,000.    Of  this  amount  $110,000,000,000  is  represented 

^  fi'nlfL^AAA6'^16'0,00'0?0'00-0,  by  railways  and  their  equipment, 
$4,600,000  000  by  street  railways,  $1,500,000,000  by  shipping- 
and  wTnn'n^i0'0,00'000  b„y.  electric  light  and  power  station! 
and  $6,100,000,000  by  machinery,  tools  and  factories.  There 
has  been  an  enormous  increase  in  wealth  since  1904,  when  the 
™  w  ,\"\ate  vyas  made  and  when  the  total  was  $107,000,000,000 
the  bulletin  also  gives  an  estimate  of  the  comparative  wealth 
Z  natlons  based  on  statistics  of  1904.     At  that  time  the 

bntish  Empire  including  all  its  colonial  possessions,  had  an 
estimated  wealth  of  $108,000,000,000,  or  substantially  the  same 
$78, 000,00"  00C0  Stat6S-    France  had  $47,000,000,000  and  Germany 

Drainage  of  the  Everglades  in  southern  Florida  has  been 
carried  on  in  a  limited  way  by  the  state  for  a  number  of  years 
but  with  results  generally  unsatisfactory.  Part  of  this  has 
nn,l,  ?e.f  a  6  la?k  of  adequate  engineering  plans  for  the 
thl  llliulJrS  r0r>  and  '^t  na.s  been  due  to  doubts  as  to 
the  legality  of  bonds  issued  by  the  state  to  raise  money  for 

SSiiTi?6*^?  k  ,wor^Vwh,ich.  doubts  have  interfered  with  the 
nf,L,.Ji  i?6  b,onds;  The  drainage  work  has  hitherto  been  in 
chaige  of  a  board  made  up  of  state  officials  who  hold  their 
positions  as  members  of  the  board  by  virtue  of  their  office 
th^'.L'f..^^^^^  in,  the  Florida  legislature  which  places' 
lltfJL ontrol  of  the  Everglades  drainage  under  a  commission  of 
three  men  to  be  appointed  by  the  Governor,  who  are  to  devote 
wieti!i„Wh>?  6  ^Ime.  .to  the  work.  All  the  public  lands  owned 
withm  the  district  which  are  owned  by  the  state  will  be 
transferred  to  the  district  and  may  be  sold  to  raise  funds  to 
pay  for  the  work  of  drainage.  The  bonds  to  be  issued  for 
the  work  are  limited  to  a  term  of  30  years 
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RAILWAYS — STEAM  AND  ELECTRIC 
Massachusetts — Springfield  St.  Ry. — The  City  Council  of 
Springfield,  Mass.,  has  granted  a  franchise  to  this  company 
for  the  construction  of  an  electric  railway  from  East  Spring- 
field to  Chicopee.  R.  W.  Reynolds,  Springfield,  is  Mgr.  Noted 
July  8. 

New  York — Buffalo  Southern  Ry. — This  company  plans  to 
extend  its  line  from  Buffalo  St.  to  Pierce  Ave.,  Hamburg,  N.  Y. 
Frederick  Wing,  Buffalo,  is  Ch.  Engr. 

New  York — International  Ry. — This  company  has  been 
granted  a  franchise  to  construct  a  special  track  on  Michigan 
Ave  and  Ohio  St.,  Buffalo.  J.  C.  Sheldon,  Buffalo,  is  Pur. 
Agt.    Noted  July  29. 

New  York — New  York  State  Ry. — This  company  contem- 
plates the  extension  of  its  line  on  Elm  St.,  Utica.  B.  E. 
Tilton,  Utica,  is  Gen.  Mgr. 

New  York — Niagara  River  &  Eastern  Ry. — This  company 
has  applied  to  the  Public  Service  Commission  for  permission 
to  construct  an  electric  railway  from  Lockport  to  Niagara 
Falls. 

New  Jersey — Arthur  B.  Smith,  H.  G.  Hart,  James  S. 
Wheeler  and  Welsey  F.  Sinnickson  are  interested  in  the  con- 
struction of  an  electric  railway  to  connect  Salem  and  Penns- 
gfove,  N.  J. 

Pennsylvania — Lehigh  Valley  Transit  Co. — Plans  are  being 
prepared  bv  this  company  for  laying  a  second  track  along 
Broad  St.,  West  Bethlehem,  Penn.  Thomas  Gibson,  Allentown, 
is  Pur.  Agt. 

♦Pennsylvania— Schuylkill  Electric  Ry.— This  company  has 
awarded  a  contract  to  the  TREXLER  CONTRACTING  CO., 
Reading,  for  the  construction  of  its  line  over  Broad  Mountain 
The  proposed  line  will  connect  Pottsville,  Frackville  and 
Shenandoah,  Penn.    Noted  June  24. 

Pennsylvania — Wilkes-Barre  Ry.  —  The  City  Council  of 
Wilkes-Barre,  Penn.,  has  granted  a  franchise  to  this  company 
to  construct  an  electric  railway  on  East  North  St.  from  North 
Main  St  to  North  Pennsylvania  Ave.  Thomas  A.  Wright, 
Wilkes-Barre,  is  Vice-Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Maryland* — Idlewvlde  Park  Ry. — This  company  has  been 
granted  a  franchise  to  construct  an  electric  railway  on  Reges- 
ter  Ave.  from  York  Rd.  to  Idlewylde  Park,  Baltimore.  Noted 
June  24. 

Virginia— Virginia  Ry.  &  Power  Co.— Plans  are  being  pre- 
pared bv  this  company  for  double-tracking  its  line  on  14th  St. 
from  Mayo  Bridge  to  Cary  St.,  Richmond.  C.  B.  Buchanan, 
Richmond,  is  Gen.  Mgr. 

West  Virginia — Southern  Rv. — This  company  will  double 
track  a  section  of  its  Washington  Atlantic  line.  B.  Herman, 
Washington,  D.  C,  is  Ch.  Engr. 

North  Carolina— Goldsboro  Electric  Ry.— Plans  are  being 
prepared  bv  this  company  for  the  construction  of  new  track  m 
Goldsboro,  N.  C.  E.  L.  Gentir,  Goldsboro,  is  Secy,  and  Gen. 
Mgr. 

Florida  The  construction  of  an  electric  railway  in  Clear- 
water, Fla.,  and  vicinity  is  contemplated  by  E.  W.  Parker, 
Tampa,  and  associates. 

Florida  Work  will  soon  be   started   on   the  construction 

of  the  proposed  electric  railway  from  Brooksville  to  St. 
Petersburg,  Fla.  James  Murphy,  St.  Petersburg,  is  inter- 
ested. 

Tennessee — The  citizens  of  Alexandria,  Tenn.,  will  hold  an 
election  to  vote  on  the  question  of  issuing  $150,000  in  bonds 
as  their  contribution  toward  the  construction  of  an  electric 
railway  through  DeKalb  and  Wilson  Counties. 

Kentucky — Ohio  Valley  Electric  Ry.— Plans  are  being  con- 
sidered by  this  company  for  the  construction  of  an  electric 
railway  from  Ashland  to  Russell,  Ky. 

Ohio — Cleveland  Ry. — This  company  will  extend  its  line  on 
Buckeye  Rd.  from  116th  to  130th  St.  and  its  line  on  Wood- 
land Ave.  from  122nd  to  130th  St.,  Cleveland.  George  L. 
Radcliffe,  Cleveland,  is  Gen.  Mgr. 

Uichigan — Detroit  United  Ry. — This  company  plans  to  start 
work  soon  on  the  extension  of  its  lines  into  the  Fourth  Ward, 
Detroit  Mich.    F.  W.  Brooks,  Detroit,  is  Gen.  Mgr. 


from  Owasso  to  Bay  City,  Mich. 

Illinois— La  Salle  County  Electric  R.R.— This  company  has 
submitted  plans  to  the  Public  Utilities  Commission  of  Illinois 
for  the  construction  of  its  proposed  electric  railway  which 
will  connect  Ottawa  and  Mendota,  111. 

Iowa— Minneapolis  &  St.  Louis  R.R.— This  company  plans 
an  expenditure  of  $100,000  for  the  improvement  of  its  yards  at 
Marshalltown,  Iowa.  R.  G.  Kenly,  Minneapolis,  Minn.,  is  Ch. 
Engr. 

Iowa — Ottumwa  Rv.  &  Light  Co. — This  company  contem- 
plates the  extension  of  its  Court  Hill  line  in  Ottumwa,  Iowa. 
Charles  E.  Fahrney,  Ottumwa,  is  Gen.  Mgr. 

Kansas — Arkansas  Valley  Interurban  Ry.--This  company- 
is  reported  to  be  making  preliminary  arrangements  for  the 
extension  of  its  line  from  Wichita  to  Salina.  Kan.  Charles  D. 
Bell,  Wichita,  is  Supt.    Noted  June  17. 

Texas — According  to  press  reports  Charles  H.  Doak,  O'Don- 
nell  Tex,,  is  interested  in  the  construction  of  a  railway  from 
Brownfield  to  Lubback  to  connect  with  the  Atchison,  Topeka 
&  Santa  Fe  Ry. 

Texas — Northern  Texas  Traction  Co. — This  company  has 
been  granted  a  franchise  to  extend  its  Summit  Ave.  line  in  Ft. 
Worth.    G.  H.  Clifford  is  Vice-Pres.  and  Gen.  Mgi^ 

Texas — Northern  Texas  Traction  Co. — Plans  are  being  con- 
sidered bv  this  company  for  the  extension  of  its  electric  rail- 
way on  Folsom  Ave.  and  Gordon  St.,  Ft.  Worth,  Tex.  George 
H.  Clifford,  Ft.  Worth,  is  Vice-Pres.  and  Gen.  Mgr 

Oklahoma — According  to  press  reports  arrangements  are 
being  made  for  the  construction  of  an  electric  interurban 
railwav  to  connect  Joplin,  Mo.,  and  Miami,  Tulsa  and  Collins- 
ville,  Okla.  J.  R.  Eldridge  and  A.  G.  Ritz,  Oklahoma,  are  in- 
terested. 


Idaho — Lewiston-Clarkston  Transit  Co. — Preliminary  ar- 
rangements are  being  made  by  this  company  for  the  extension 
of  its  lines  in  Lewiston  and  Clarkston,  Idaho. 

California — The  Board  of  Supervising  Engineers  of  San 
Jose,  Calif.,  will  receive  bids  until  Sept.  7  for  a  franchise  to 
construct  an  electric  railway  on  Alum  Rock  Ave. 

California — Peninsular  Ry. — This  company  plans  to  start 
work  soon  on  the  reconstruction  of  its  electric  railway  from 
San  Jose  to  Linda  Vista,  Calif.  F.  E.  Chapin,  San  Jose,  is 
Gen.  Mgr.  and  Pur.  Agt. 

California — Tidewater  Southern  Ry. — Preliminary  arrange- 
ments are  being  made  bv  this  company  for  the  extension  of  its 
line  from  Modesto  through  Ceres  to  Turlock,  Calif.  J.  H.  Wal- 
lace, Stockton,  is  Ch.  Engr.     Noted  July  1. 

LIGHT,  HEAT  AND  POWER 

Westfield,  Mass. — Bonds  for  $25,000  have  been  voted.  The 
proceeds  will  be  used  for  the  improvement  of  its  electric-light 
plant  and  system. 

Syracuse,  N.  Y. — The  Globe  Malleable.  Iron  &  Steel  Co.  is 
having  plans  prepared  for  the  construction  of  a  power  plant 
to  be  built  in  connection  with  its  plant. 

Avis,  Penn. — The  Council  contemplates  the  installation  of 
a  new  street-lighting  system. 

+  New  Orleans,  La. — The  Board  of  Port  Commissioners  has 
awarded  the  contract  for  installing  the  steam  piping  in  the 
cotton  warehouses,  now  being  constructed,  to  H.  M.  MOODY, 
New  Orleans. 

Nashville,  Tenn. — Plans  are  being  prepared  for  the  installa- 
tion of  a  new  heating  plant  in  St.  Thomas  Hospital. 

North  Chattanooga,  Tenn. — Plans  are  being  considered  for 
the  installation  of  a  street-lighting  system. 

+Soddy,  Tenn. — The  Richmond  Hosiery  Mills  has  awarded 
the  contract  for  the  construction  of  a  power  plant  in  connec- 
tion with  its  establishment  to  the  MARK  K.  WILSON  CO., 
Chattanooga. 

Ft.  Thomas,  Ky. — Plans  are  being  considered  by  the  High- 
land Film  Corporation  for  the  construction  of  a  power  plant 
to  cost  $30,000. 

Smithland,  Ky. — J.  W.  Watters  and  V.  D.  Pressnell  are 
interested  in  the'  organization  of  a  company  which  proposes 
to  install  an  electric-light  plant  in  Smithland. 

West  Park,  Ohio — Bids  will  be  received  by  W.  J.  Fether- 
stone,  Clk.,  Bd.  of  Education,  until  noon,  Aug.  20,  for  the 
installation  of  a  heating  system  in  the  Settlement  School. 

Sparta,  Mich. — The  citizens  have  voted  to  issue  $12,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  installation 
of  a  municipal  electric-light  plant. 

Rrookville,  Ind. — The  Brookville  Electric  Co.  has  applied 
to  the  Public  Utilities  Commission  for  permission  to  issue 
$10,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
improvement  of  its  power  plant. 

Milwaukee,  Wis. — The  Common  Council  has  received  the 
report  of  Vaughan,  Meyer  &  Sweet,  Consult.  Engr.,  on  the 
survey  of  the  street  lighting  system  of  Milwaukee,  which 
recommends  an  expenditure  of  $1,279,646  in  equipment,  trans- 
mission lines,  etc.,  for  an  8500-lamp  system.  F.  G.  Simmons 
is  Comr.  of  Pub.  Wks. 

Rippey,  Iowa — The  construction  of  a  municipal  electric- 
light  plant  is  under  consideration. 

Ellendale,  Minn. — Plans  are  being  considered  for  the  in- 
stallation of  an  electric-lighting  system. 

Hardwick,  Minn. — Bonds  for  $5000  have  been  voted,  the 
proceeds  of  which  will  be  used  for  remodeling  the  municipal 
electric-light  plant. 

Rochester,  Minn. — According  to  press  reports  bids  will  soon 
be  received  for  the  construction  of  the  proposed  municipal 
electric-light  plant.    The  estimated  cost  is  $110,000. 

Netawaka,  Kan. — At  a  recent  election  bonds  for  $10,000 
were  voted.  The  proceeds  will  be  used  for  the  installation 
of  an  electric-light  plant.     Noted  July  8. 

Republic,  Kau. — Bonds  for  $6500  have  been  voted.  The 
proceeds  will  be  used  for  the  installation  of  an  electric- 
lighting  system. 

Seward,  Neb. — The  City  Council  contemplates  an  expendi- 
ture of  $12,000  for  the  reconstruction  of  the  electric-light 
plant  which  was  recently  destroyed  by  fire. 

Milnor,  N.  D. — The  Council  has  granted  a  franchise  to  D. 
L.  Vail  and  associates  for  the  construction  of  an  electric-light 
piant  in  Milnor. 

Galveston,  Tex. — The  Galveston  Gas  Co.  contemplates  an 
expenditure  of  $100,000  for  the  extension  of  its  gas  mams  and 
the  improvement  of  its  system.    F.  M.  Lege,  Jr.  is  Gen.  Mgr. 

Holland,  Tex. — The  City  Council  has  decided  to  install  an 
electric-lighting  system. 

Lockhart,  Tex. — The  Citizens  Water  Works,  Electric  Light 
&  Ice  Co.  has  been  organized  for  the  purpose  of  constructing 
an  electric-light  plant  at  Lockhart.  E.  B.  Coopwood  is 
interested. 

Royse  Citv,  Tex.— The  Royse  City  Ice  &  Electric  Co.  has 
been  organized  with  a  capital  of  $16,000  for  the  purpose  of 
constructing  an  electric  light  plant  and  ice  factory.  lhe 
incorporators  are  J.  T.  Murphy,  A.  F.  Davis  and  E.  C.  Murphy. 

Strawn,  Tex. — The  Texas  &  Pacific  Co.  plans  to  lay  pipe 
lines  to  a  number  of  towns  from  the  natural  gas  well  near 
Strawn  which  it  recently  purchased. 

Jones,  Okla. — According  tc  press  reports  an  election  will 
soon  be  held  to  vote  on  the  question  of  issuing  bonds  for  the 
construction  of  an  electric-light  plant. 

Marshall,  Okla.— At  a  recent  election  the  citizens  voted 
in  favor  of  a  bond  issue  of  $25,000.  The  proceeds  will  be  used 
for  the  construction  of  an  electric  light  plant  and  a  water 
system. 

+  Salt  Lake  City,  Utah— The  Caribou  Gold  Mines  Co.  has 
awarded  the  contract  to  R.  S.  LUND,  Salt  Lake  City,  for 
the  construction  of  a  hydro-electric  plant  on  Eagle  Creek. 
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Quincy,  Calif. — The  Board  of  Supervisors  has  granted  per- 
mission to  the  Great  Western  Power  Co.  to  erect  a  transmis- 
sion line  from  the  Nevis  Dam  in  Big  Meadows  to  the  Engels 
Copper  Mine  in  Lights  Canon,  about  35  miles. 

Harriston,  Ont. — The  installation  of  a  hydro-electric  system 
is  under  consideration. 

Milverton,  Ont. — The  citizens  recently  voted  to  install  a 
hydro-electric  system. 

BRIDGES 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  10,  by  the  Metropolitan  Park  Commissioners  for  con- 
structing a  concrete  bridge  at  Furnace  Brook  Parkway, 
Quincy.    John  R.  Rablin,  20  Beacon  St.,  is  Engr. 

+Concord,  Mass. — The  contract  for  constructing  a  bridge 
across  Winnisquam  Lake  has  been  awarded  to  the  UNITED 
CONSTRUCTION  CO.,  Albany,  N.  Y.,  at  $46,222.  Other  bids 
were:  Berlin  Construction  Co.,  $54,000;  Bay  State  Dredge  Co., 
$53,000;  Boston  Bridge  Co.,  $47,191. 

Lawrence,  Mass. —  (Official) — Bids  will  be  received  until 
9:30  a.m.,  Aug.  16,  by  the  Commissioners  of  Essex  County  for 
rebuilding  the  Loring  St.  bridge  over  the  Shawsheen  River  at 
the  North  Andover  line. 

Worcester,  Mass. — The  Samuel  H.  Pitcher  Co.,  Engr.,  Wor- 
cester, Mass.,  which  has  been  engaged  by  the  city  to  prepare 
plans  and  supervise  the  construction  of  the  Lake  Quinsiga- 
mond  Bridge,  has  announced  that  plans  will  not  be  completed 
before  Oct.  1  and  bids  will  probably  be  asked  about  one 
month  later.    Noted  Apr.  29  and  July  22. 

Woonsocket,  R.  I.— (Official) — Bids  will  be  received  until 
7:45  p.m.,  Aug.  9,  by  the  Board  of  Aldermen  for  constructing 
two  reinforced-concrete  bridges  on  Clinton  St.    Noted  June  17. 

Hartford,  Conn. — Bids  will  be  received  until  2  p.m.,  Aug. 
16,  by  the  State  Highway  Commissioner  for  the  construction 
of  a  35-ft.  reinforced-concrete  girded  bridge  over  the  Black- 
ledge  River. 

Hartford,  Conn. — Bids  will  be  received  until  11  a.m.,  Aug. 
10,  by  the  Board  of  Contract  for  constructing  a  concrete 
bridge  with  stone  facings  across  Park  River,  at  an  estimated 
cost  of  $19,000. 

■frWestport,  Conn. —  (Official) — Bids  will  be  received  by  the 
State  Highway  Commissioner,  Room  27,  Capitol  Bldg.,  Hart- 
ford, until  2  p.m.,  Aug.  10,  for  the  construction  of  a  highway 
bridge  over  the  Saugatuck  River  at  State  St.,  Westport.  The 
estimated  cost  is  $125,000.    Noted  May  27  and  June  10. 

Checktowga,  N.  Y. —  (Forks  post  office)  —  (Official) — The 
Delaware,  Lackawanna  &  Western  R.R.  will  build  a  viaduct 
at  Harlem  Ave.,  at  an  estimated  cost  of  $400,000.  Noted 
July  29. 

Trenton,  N.  J. — Bids  will  be  received  until  2:30  p.m.,  Aug. 
10,  by  the  Board  of  Chosen  Freeholders  of  Mercer  County  for 
the  construction  of  a  reinforced-concrete  arch  over  Sanhican 
Creek  at  Willow  St.    Theodore  Tobish  is  County  Engr. 

Harrisburg,  Fenn. — It  is  reported  that  bids  will  be  received 
until  Aug.  11  by  the  Commissioners  of  Dauphin  County  for 
rebuilding  the  concrete  bridge  over  the  tracks  of  the  Phila- 
delphia &  Reading  Ry.  at  19th  St.  Henry  W.  Gough  is  County 
Controller.    Noted  July  8. 

Mercer,  Peun. —  (Official) — -Bids  will  be  received  until  noon, 
Aug.  10,  by  the  Commissioners  of  Mercer  County  for  removing 
the  present  plank  floor,  cleaning  and  painting  the  steelwork, 
and  constructing  concrete  floor  on  the  roadway  of  the  Green- 
man  Bridge,  New  Hamburg,  and  the  Saw  Mill  Run  Bridge, 
Stoneboro.  Lewis  E.  Burnside,  Grove  City,  is  County  Engr. 
H.  C.  Comstock  is  Clk.  of  Comrs. 

Athens,  Ga. —  (Official) — Bids  will  be  received  until  Aug.  17 
by  Tate  Wright,  Clk.,  Athens,  for  new  abutments  and  raising 
existing  piers,  containing  21  cu.yd.  rubble  masonry  and  58.6 
cu.yd.  concrete,  two  steel  spans  of  73  ft.  each,  and  one  steel 
span  of  105  ft. 

Springfield,  Ga. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Sept.  6,  by  W.  H.  Cone  Ordmay,  for  the  construction 
of  a  steel  bridge  across  the  Ogeechee  River  between  Effingham 
and  Bulloch  Counties.    The  estimated  cost  is  $4500. 

Cocoa,  Fla. — C.  M.  Rogers,  Daytona,  has  been  retained  to 
prepare  plans  for  the  construction  of  a  concrete  bridge  1% 
miles  long  across  the  Indian  River. 

Cleveland,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  18,  by  the  Board  of  Commissioners  of  Cuyahoga 
County  for  steel  deck  bridge  repairs,  Report  No.  3553.  E.  G. 
Krause  is  Clk.  of  Comrs.    W.  A.  Stincomb  is  County  Surv. 

+Mansfield,  Ohio — The  contract  for  constructing  the  Orange 
St.  bridge  has  been  awarded  to  the  OHIO  CONCRETE  SUPPLY 
CO.,  Fremont,  at  $13,333.     Noted  July  22. 

Marietta,  Ohio — Bids  will  be  received  until  1  p.m.,  Aug.  17, 
by  the  Board  of  Commissioners  of  Washington  County  for  the 
construction  of  a  concrete  bridge  over  Little  Hocking  Creek 
near  Dunbar,  Fairfield  County.  W.  B.  Alexander  is  County 
Audr. 

Steubenville,  Ohio — Bids  will  be  received  until  Aug.  20  by 
the  Board  of  Commissioners  of  Jefferson  County  for  the  con- 
struction of  Bridge  No.  8  in  Smithfield  Township,  known  as 
the  Harpersville  Bridge,  and  for  repairing  the  bridge  at  the 
east  end  of  Dillonvale.    John  L.  Means  is  County  Audr. 

Ft.  Wayne,  Ind. — Bids  will  be  received  until  10  a.m.,  Aug. 
9,  by  William  Johnson,  Audr.  of  Allen  County,  for  the  con- 
struction of  concrete  culverts  and  the  repair  of  bridges. 

Dixon,  III. —  (Official) — Bids  will  be  received  until  8  a.m., 
Aug.  7,  by  L.  B.  Neighbour,  County  Supt.  of  Highways  of 
Lee  County,  for  reflooring  the  Grand  Detour  Bridge  between 
Nachusa  Township,  Lee  County,  and  Grand  Detour  Township, 
Ogle  County.    The  estimated  cost  is  $7900. 

Green  Bay,  Wis. — (Official) — Bids  will  be  received  until 
10  a.m.,  Aug.  .30,  by  the  Committee  of  Streets  and  Bridges 
for  the  construction  of  a  Strauss  bascule  bridge  over  the 
East  River  at  Main  St.  and  a  swing  bridge.  The  estimated 
cost  is  $55,000.  A.  Braun  is  City  Engr.  Noted  Mar.  4  and 
July  22. 


+Adel,  Iowa — The  contract  for  the  construction  of  the 
Brumfleld  Bridge  has  been  awarded  to  the  DES  MOINES 
BRIDGE  &  IRON  WORKS,  Des  Moines,  at  $4375. 

Audubon,  Iowa — Bids  will  be  received  until  1  p.m.,  Aug.  9, 
by  the  Board  of  Supervisors  of  Audubon  County  for  the 
construction  of  five  concrete  culverts  and  two  bulkheads. 
C.  D.  Forsbeck  is  County  Engr. 

+Dubuque,  Iowa — The  Board  of  Supervisors  of  Dubuque 
County  has  awarded  the  contract  for  the  construction  of  75 
concrete  bridges  and  culverts  in  the  county  to  PAUL  N. 
KINGSLEY,  Strawberry  Point,  at  $34,446.    Noted  July  15. 

Ft.  Madison,  Iowa — The  Board  of  Supervisors  of  Lee  County 
has  rejected  all  bids  for  the  construction  of  the  Santa  Fe 
Ave.  Bridge  over  Dry  Creek,  and  has  decided  to  have  the  work 
clone  under  county  supervision.  The  lowest  bid  received  was 
$  8  2 1 5. 

Richfield,  Kan. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $8000  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing  a  bridge  over  the  Cimarron  River 
near  here. 

Crete,  Neb. — According  to  press  reports  bids  will  soon  be 
received  for  the  construction  of  a  290-ft.  steel  bridge,  the 
estimated  cost  of  which  is  $5000. 

+Williston,  S.  D. — The  Board  of  Commissioners  of  Williams 
County  has  awarded  the  contract  for  county  bridge  construc- 
tion for  one  year  to  M.  A.  ADAMS  &  CO.,  Minneapolis,  Minn. 
Noted  July  8. 

+Hardin,  Mont. —  (Official) — The  County  Clerk  has  awarded 
the  contracts  for  the  construction  of  three  bridges,  one  over 
Little  Big  Horn  River  on  the  Sarpy  Rd.  and  one  over  the 
same  stream  near  Wyola  to  the  SECURITY  BRIDGE  CO., 
Billings,  at  $27,622  and  $8450  respectively;  bridge  over  Big 
Horn  River,  about  1  %  miles  northeast  of  Hardin  to  J.  STOUT, 
Sheridan,  Wyo.,  at  $3798.    Noted  June  19  and  July  15. 

Fureka  Springs,  Ark. — It  is  reported  that  the  Commission- 
ers of  Carroll  County  contemplate  the  construction  of  a  new 
bridge  across  the  White  River.    The  estimated  cost  is  $20,000. 

Dallas,  Tex. —  (Official) — Plans  for  the  new  Commerce  St. 
Bridge  over  the  Trinity  River  will  not  be  ready  for  bids 
for  two  or  three  months.  The  estimated  cost  is  $135,000.  J. 
F.  Witt  is  County  Engr.    Noted  July  1  and  8. 

Palestine,  Tex. — Press  reports  state  that  the  International 
&  Great  Northern  Ry.  Co.  plans  to  construct  a  steel  viaduct 
from  Spring  St.  into  Reagan  Park,  at  an  estimated  cost  of 


Lehigh,  Okla. — Bids  will  be  received  until  Aug.  14  for 
constructing  seven  steel  bridges  in  Coal  County.  Richard 
Bunch  is  County  Clk. 

+Tecumseh,  Okla. —  (Official) — The  Board  of  Commissioners 
of  Pottawatomie  County  has  awarded  the  contract  for  the 
construction  of  a  bridge  to  the  KANSAS  CITY  BRIDGE  CO., 
Kansas  City,  Mo.,  at  $5570.  Other  bidders  were:  Missouri 
Bridge  &  Iron  Co.,  $5872;  Vincennes  Bridge  Co.,  $5741;  Illinois 
Steel  Bridge  Co.,  $5764:  Western  Bridge  Co.  (suspension 
bridge),  $4200.    B.  B.  Wyatt  is  Deputy  County  Clk. 

Tulsa,  Okla. — -(Official) — Bids  will  be  received  until  10  a.m., 
Aug.  26,  by  the  Board  of  Commissioners  of  Tulsa  County  for 
the  construction  .  of  a  reinforced-concrete  bridge  over  the 
Arkansas  River.  It  will  consist  of  18  arch  spans,  each  78 
ft.  between  piers.  The  bridge  will  have  a  30-ft.  roadway 
and  two  4-ft.  sidewalks.  Harrington,  Howard  &  Ash,  Kansas 
City,  Mo.,  is  Consult.  Engr.    Noted  July  22  and  29. 

+Seattle,  Wash. —  (Official) — The  contract  for  the  construc- 
tion of  the  Duwamish  River  Bridge  has  been  awarded  to  the 
MANHATTAN  CONTRACTING  CO.,  Central  Bldg.,  Seattle,  at 
$26,594.  Other  bidders  were:  Albien  Engineering  Co.,  Seattle, 
$29,972;  Weymouth  Construction  Co.,  Seattle,  $28,695;  Beers 
Building  Co.,  Portland,  $2S,888;  H.  S.  Wright,  Everett,  $32,179- 
Gerrick  &  Gerrick,  Seattle,  $34,993.  A.  P.  Denton  is  County 
Engr.    Noted  July  8. 

+Tacoma,  Wash. —  (Official) — The  contract  for  the  con- 
struction of  a  wooden  bridge  across  the  gulch  on  34th  St. 
has  been  awarded  to  GRAFF  &  SHELDON,  Tacoma,  at  $10,894. 
Other  bidders  were:  Batchelor  Bros.,  $12,250;  A.  Redstrom, 
$11,758;  P.  Mauson,  $13,495;  McHugh  Construction  Co.,  $11,709. 
Noted  June  10  and  July  15. 

Walla  Walla,  Wash. — G.  Cookerly,  County  Engr.,  is  pre- 
paring plans  for  the  construction  of  a  steel  bridge  over  the 
Walla  Walla  River  at  Swegle  Crossing.  The  estimated  cost 
of  the  work  is  $18,000. 

+Eugene,  Ore. — The  contract  for  the  construction  of  the 
Coast  Fork  Bridge  between  Eugene  and  Pleasant  Hill,  has 
been  awarded  to  the  PORTLAND  BRIDGE  CO.,  Portland, 
at  $9540.    Noted  June  3. 

Baird,  Calif. — The  Ross  Construction  Co.,  Sacramento,  at 
$28,235,  submitted  the  lowest  bid  for  the  construction  of  a 
reinforced-concrete  bridge  about  395  ft  long,  across  the  Pit 
River. 

Dunsmuir,  Calif. — The  lowest  bid  submitted  for  the  con- 
struction of  a  reinforced-concrete  bridge  about  532  ft.  long, 
with  one  arch  180  ft.  clear  span,  and  two  arches  114  ft.  clear 
span,  across  the  Sacramento  River  near  Dunsmuir,  was  that 
of  the  Pacific  Coast  Construction  Co.,  Fresno,  at  $26,922. 

Plaeerville,  Calif. — The  Board  of  Supervisors  of  Eldorado 
County  will  soon  receive  bids  for  the  construction  of  a  steel 
and  concrete  bridge  across  the  American  River  at  Coloma. 
Plans  have  been  prepared  by  A.  V.  Saph,  San  Francisco. 

Redding,  Calif. — Bids  will  be  received  by  the  Board  of 
Supervisors  of  Shasta  County  until  Aug.  21  for  the  construc- 
tion of  a  wood  and  steel  bridge  across  the  Sacramento  River 
at  Kennett,  the  estimated  cost  of  which  is  $20,000. 

Santa  Rosa,  Calif. — Bids  will  be  received  until  Aug.  12 
by  the  Board  of  Supervisors  of  Sonoma  County  for  the  con- 
struction of  two  reinforced-concrete  bridges,  one  on  the  Alex- 
ander Valley  Rd.,  and  the  other  on  the  Petaluma  Rd.  W.  W. 
Felt,  Jr.,  is  County  Clk. 
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♦  Santa  Barbara,  Calif .— MUNOZ  &  MUNOZ,  Central  Bldg., 
Los  Angeles,  at  $18,973.  has  been  awarded  the  contract  for 
the  construction  of  a  reinf orced-concrete  bridge. 

♦Shawenegnn  Palls,  due. — The  Municipal  Council  has 
awarded  the  contract  for  the  construction  of  a  bridge  over  the 
Shawenegan  River  to  B.  J.  TREPANIER,  24  Niverville  St., 
Three  Rivers.  A  sub-contract  will  be  awarded  for  the  steel 
superstructure.    The  estimated  cost  of  the  structure  is  $15,000. 

Swan  River,  Man. — A  bylaw  has  been  passed  authorizing 
the  issue  of  $22,000  in  bonds  to  be  used  for  the  construction  of 
several  bridges.     Joseph  Armstrong  is  Municipal  Secy. 

♦Vancouver,  B.  C. — The  City  Council  has  awarded  the  con- 
tract for  repairs  to  the  Connaught  Bridge  to  W.  GREEMLESS, 
407  Cordova  St.,  W.,  Vancouver,  at  $7491.  All  previous  con- 
tracts rescinded.    Noted  June  24  and  July  8. 

WATER    SUPPLY — IRRIGATION 

Anson,  Maine — At  a  recent  election  the  citizens  voted  in 
favor  of  installing  a  water  system.  The  estimated  cost  is 
$120,000.    Noted  Feb.  4. 

Dalton,  Mass. — Press  reports  state  that  the  Dalton  Fire 
District  plans  to  lay  between  7000  and  8000  ft.  of  4-  and  6-m. 
water  pipe. 

New  Britain,  Conn. — The  Water  Board  will  purchase  about 
3000-ft.  of  6-in.  water  pipe. 

★Windsor,  Conn.— (Official)— Bids  will  be  received,  until 
2pm  Aug.  20,  by  the  Board  of  Commissioners  of  the  Windsor 
Fire  District  for  the  construction  of  a  water  system. 

♦Albany,  N.  Y. — The  Bureau  of  Water  Supply  has  awarded 
the  contract  for  furnishing  c.-i.  pipe  to  the  WARREN  FOUN- 
DRY &  MACHINE  CO.,  New  York,  N.  Y.,  at  $23.50  per  ton. 

+BinKhamton,  N.  Y. — The  Board  of  Water  Commissioners 
has  awarded  the  contract  for  the  construction  of  a  reservoir 
on  South  Mountain  to  BARILLY  &  INGERSOLL  at  $20  032. 
Other  bidders  were:  Frank  Stento,  $42,598;  H.  R  £"£ftei  ?el£- 
$21  700-  H  B  Sproul,  $29,203;  W.  H.  Genegan,  $23,869.  J.  F. 
Leary  Co.,  '$31,165;  J.  W.  Gummo,  $33,768;  Williams  &  Richard- 
son, '$33,503.     Noted  July  8. 

+Hilton,  N.  Y. —  (Official)— The  following  contracts  have 
been  awarded  for  the  construction  of  a  water _  system:  Pipe 
and  specials  UNITED  STATES  CAST  IRON  PIPE  &  FOUN- 
DRY CO.;  valves  and  hydrants,  LUDLOW  VALVE  CO.;  ele- 
vated water  tank,  CHICAGO  BRIDGE  &  IRON  WORKS;  gen- 
eral contract,  M.  APPLEGATE  &  SON,  Bradford,  Penn.  H.  C. 
Kittredge,  Rochester,  is  Engr.    Noted  July  8. 

Keansburg,  N.  J. — The  Keansburg  Water  Co.  plans  to  ex- 
tend its  system  throughout  Keansburg  and  the  vicinity. 

Newark,  N.  J. — The  New  Jersey  Water  Supply  Commission 
has  been  denied  the  application  by  the  city  for  the  exclusive 
use  of  the  waters  of  the  Wanaque  River  as  a  water  supply. 
Noted  Apr.  29. 

Perth  Amboy,  N.  J.— The  Board  of  Water  Commissioners 
plans  to  extend  the  new  water  main  from  Ernston  Hill  to 
the  Raritan  River.    Noted  June  17. 

♦  Clavton,  Del. — The  contract  for  the  construction  of  water 
and  sewer  svstems  and  a  disposal  plant  has  been  awarded  to 
the  AMBLER-DAVIS  CO..  1016  Harrison  Bldg.,  Philadelphia, 
Penn.,  at  $18,284.  Herbert  W.  Hatton,  Equitable  Bldg.,  Wil- 
mington, Del.,  is  Engr.    Noted  July  8. 

■{■Baltimore.  Mil. — The  Board  of  Awards  has  awarded  the 
contract  for  furnishing  and  erecting  a  20,000,000-gaJ L  centrif- 
ugal pump  for  the  Eastern  Pumping  Station  to  the  WESTING- 
HOUSE  ELECTRIC  &  MACHINE  CO.,  Pittsburgh,  Penn.,  at 
$12,538.    Noted  June  24  and  July  8. 

South  Boston,  Va. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $125,000  in  bonds.  The  proceeds 
will  be  used  for  the  installation  of  a  water  system,  making 
extensions  to  the  sewer  system  and  for  paving.  W.  L. 
Penick  is  Mayor.    Noted  Feb.  11. 

Kevser,  W.  Va. — An  election  will  be  held  Aug.  10  to  vote 
on  the*  question  of  issuing  $35,000  in  bonds.  Part  of  the  pro- 
ceeds will  be  used  for  the  extension  of  the  water  system. 

Atlanta,  Ga. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $750,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  water  system. 

Baeonton,  Ga. — The  city  will  hold  an  election  Aug.  19  to 
vote  on  the  question  of  issuing  $12,000  in  bonds.  Part  of 
the  proceeds  will  be  used  for  the  construction  of  a  water  sys- 
tem. 

Dunedin,  Pla. — An  election  will  be  held  Sept.  4  to  vote  on 
the  question  of  issuing  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  water  system. 

Oeala,  Pla. — Plans  are  being  prepared  by  Twombly  &  Hen- 
ney,  Engr.,  55  Liberty  St.,  New  York,  N.  Y.,  for  the  improve- 
ment of  the  water  and  sewer  system.  Bonds  for  $155,000 
have  been  sold  for  this  purpose.    Noted  June  24  and  July  15. 

Honma,  La. — Calvin  Wurzlow,  Mayor,  will  soon  call  an 
election  to  vote  on  the  question  of  issuing  $60,000  in  bonds. 
The  proceeds  will  be  used  for  the  construction  of  a  purifica- 
tion plant. 

Mailisonville,  Tenn. — The  citv  plans  the  construction  of  a 
water  system.    W.  H.  McCroskey,  Mayor,  is  interested. 

♦  Covington.  Ky. — The  contract  for  pipe  trenching  and  back 
filline-  for  10  950-ft.  of  24-in.  water  mains  has  been  awarded 
to  the  UNITED  STATES  CAST  IRON  PIPE  &  FOUNDRY  CO., 
Chicago,  111.,  at  $92,000.    Noted  July  15. 

♦Cincinnati,  Ohio — (Official) — The  contract  for  laying  wa- 
ter mains  in  connection  with  the  high  pressure  fire  service  has 
been  awarded  to  the  KIRCHNER  CONSTRUCTION  CO.,  Cin- 
cinnati at  $13,555.  Other  bidders  were:  M.  J.  McCarthy,  $14,- 
427-  T  P.  Strach,  $16,621;  H.  V.  Conneley,  $17,252;  M.  F.  Quill, 
$18,047.    J.  A.  Heller  is  Supt.  of  Water  Works.    Noted  July  15. 

Marion,  Ohio — The  Marion  Water  Co.  has  been  granted  per- 
mission to  issue  $12,500  in  bonds.  The  proceeds  will  be  used 
for  the  extension  of  the  water  mains. 

South  Newburtt,  Ohio — (Newburg  post  office) — Bids  will  be 
received  until  noon,  Aug.  14,  by  H.  H.  Bohning,  Clk.,  for  the 
construction  of  water  mains  in  Windfall  and  Broadway  Ave. 
Ralph  Hecker,  Cleveland,  is  Engr.    Noted  July  15. 


Miller,  Ind. — An  election  will  be  held  Aug.  12  to  vote  on  the 
question  of  issuing  $15,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  a  water  system.  W.  J.  Fulton, 
Gary,  is  Engr.    Noted  July  22. 

Kenosha,  Wis. — The  Board  of  Water  Commissioners  has 
awarded  the  contract  for  constructing  10,000-ft.  of  42-in.  c.-i. 
water  intake  main,  a  submerged  intake  crib  and  a  24-in.  main 
to  GEORGE  A.  GREEN,  Green  Bay.  B.  C.  Brennan  is  City 
Engr.    Noted  July  15  and  June  24. 

Oshkosh,  Wis. — Henry  A.  Allen,  Consult,  Engr.,  Chicago, 
111.,  has  been  retained  by  the  city  to  prepare  plans  and  su- 
pervise the  construction  of  the  new  filtration  plant.  Noted 
Feb.  18. 

Chariton,  Iowa — It  is  reported  that  the  contract  for  the 
construction  of  a  water  system  will  soon  be  awarded.  The 
estimated  cost  is  $80,000.  M.  G.  Hall,  Centerville,  is  Engr. 
Noted  Oct.  1  and  July  1. 

♦  Council  It  I  ii  lis,  Iowa — The  contract  for  the  installation  of 
an  8.000,000-gal.  triple  expansion  pump  for  the  water  system 
has  been  awarded  to  the  MERKLE-HINES  MACHINE  CO., 
Kansas  City,  Mo. 

♦Griiinell,  Iowa — The  contract  for  making  extensions  to 
the  water  svstem  has  been  awarded  to  BASH  &  JANES,  Jop- 
lin,  Mo.,  at  $9736.  Charles  P.  Chase,  Clinton,  is  Engr.  Noted 
July  8. 

+Kcota,  Iowa — The  contract  for  the  construction  of  a  wa- 
ter system  has  been  awarded  to  BASH  &  JANES,  Joplin,  Mo. 
Charles  P.  Chase,  Clinton,  is  Engr.    Noted  July  8  and  15. 

Broken  Bow,  Neb. — The  City  Council  has  rejected  all  bids 
received  July  3  for  the  construction  of  a  pumping  plant  for 
the  water  system  and  an  electric-light  plant.  They  will 
advertise  for  new  bids.  Charles  F.  Sturtevant,  Holdredge,  is 
Engr.    Noted  June  10  and  24. 

Snearville,  Kan. — At  a  recent  election  the  citizens  voted 
to  issue  $25,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  a  water  system. 

+Canova,  S.  D. — The  contract  for  the  construction  of  a  wa- 
ter svstem  has  been  awarded  to  the  DES  MOINES  BRIDGE  & 
IRON  WORKS,  Des  Moines,  Iowa.  Bonds  for  $9500  have  been 
sold  for  this  purpose.    Noted  June  3  and  July  1. 

♦  Sioux  Falls,  S.  D. —  (Official) — Contracts  have  been  award- 
ed to  the  BEISCH  SULZER  BROS.  DIESEL  ENGINE  CO., 
St.  Louis,  Mo.,  at  $33,955,  for  oil  engines,  pumps  and  gener- 
ators; CHICAGO  BRIDGE  &  IRON  WORKS,  Chicago,  111.,  at 
$12,190  for  the  construction  of  a  350,000  gal.  elevated  tank; 
FANEBUST  BROS.,  Sioux  Falls,  at  $16,181,  for  the  construc- 
tion of  a  1,200,000-gal.  reinforced-concrete  reservoir.  Noted 
July  15. 

Hamilton,  Mont. — The  construction  of  a  municipal  water 
system  and  a  distributing  system  is  being  considered  by  the 
City  Council. 

+ Wibaux,  Mont. — (Official) — The  contract  for  the  construc- 
tion of  a  water  svstem  has  been  awarded  to  the  HOGGA  RT 
CONSTRUCTION  CO.,  Fargo,  N.  D.,  at  $24,500.  C.  H.  Green, 
Spokane,  Wash.,  is  Consult,  Engr.     Noted  July  1  and  22. 

St.  Louis,  Mo. — Bids  will  be  received  by  the  Board  of  Pub- 
lic Service  until  Aug.  13  for  the  reconstruction  of  the  Comp- 
ton  Hill  Reservoir.  The  estimated  cost  is  $400,000.  E.  E. 
Wall  is  Water  Comr.    Noted  July  8. 

Beaumont,  Tex. — Bids  will  be  received  until  10  a.m.,  Aug.  7, 
by  J.  G.  Sutten,  City  Secy.,  for  the  construction  of  a  36:in. 
c.-i.  pipe  across  the  Neches  River,  canal  intake  and  other  im- 
provements in  connection  with  the  canal  extension  for  the 
water-works.  Burns  &  McDonnell,  Scarritt  Bldg.,  Kansas 
City,  Mo.,  is  Engr.    Noted  July  1  and  29. 

Ploresville,  Tex. — The  city  will  purchase  5000-ft.  of  c.-i. 
pipe  for  the  purpose  of  extending  the  water  mains  to  the  gin 
and  oil  mill  section. 

Lockhart,  Tex. — Bids  will  soon  be  received  by  the  Citizens 
Water  Works,  Electric-Light  &  Ice  Co.,  for  the  construction  of 
a  water  system  and  electric-light  plant.  The  estimated  cost 
is  $45,000.    W.  B.  Swearingen  is  Pres. 

Mission,  Tex. — A  franchise  has  been  granted  to  the  Mission 
Ice  Light  &  Water  Co.  for  the  construction  of  a  water  works 
plant.    J.  A.  Sadler  is  Pres. 

Grove,  Okla. — An  election  will  be  held  Aug.  9  to  vote  on 
the  question  of  issuing  $10,000  in  bonds.  Part  of  the  proceeds 
will  be  used  for  extending  the  water  system. 

Marshall,  Okla. — At  a  recent  election  the  citizens  voted 
to  issue  $25,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system  and  an  electric-light 
plant. 

Tulsa,  Okla. — A  proposition  has  been  submitted  to  the  City 
Commissioners  by  E.  M.  Kerling,  Tulsa,  D.  A.  Coulter  and  J. 
B.  Marvin,  Franfort,  Ind.,  for  the  construction  of  a  water  sys- 
tem. 

Rogerson,  Idaho — An  application  has  been  filed  with  the 
Public  Utilities  Commission,  Boise,  by  W.  R.  McMillan  and 
John  McRae  for  the  installation  of  a  water  system.  The 
estimated  cost  is  $15,000. 

St.  Maries,  Idaho — (Official) — At  a  recent  election  the  citi- 
zens voted  to  issue  $37,000  in  bonds.  The  proceeds  will  be 
used  for  the  improving  of  the  water  system.  Charles  R. 
Schulte  is  Clk.    Noted  July  22. 

Salt  Lake  Citv,  Utah — Plans  are  being  prepared  for  the 
construction  of  a  new  dam  for  the  Hatchtown  irrigation  pro 
ject.     The  estimated  cost  is  $100,000.     G.  Stirling  and  J.  L. 
Reed  are  Engrs. 

Vernal,  Utah — Tt  is  reported  that  the  city  has  decided  not 
to  extend  the  water  svstem  at  the  present  time.  The  work 
will  probably  be  done  some  time  next  year.  George  A.  Davis 
is  City  Recdr.     Noted  July  15. 

Aberdeen,  Wash. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $500,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  the  Wynoochee  water  sys- 
tem.   Noted  June  10. 

Kirkland,  Wasb. — The  City  Council  has  rejected  all  bids  for 
the  construction  of  a  water  system  in  District  No.  o2  It  has 
been  decided  to  do  the  work  under  the  direction  of  the  City 
Engineer. 
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Prosser,  Wash. — The  Benton  County  Commissioners  have 
approved  the  plans  of  the  Horse  Heaven  Land  Owner's  Asso- 
ciation for  the  construction  of  an  irrigation  district  and  will 
hold  an  election  Aug.  7.  The  district  will  comprise  about  500,- 
000  acres  lying  in  Benton,  Kakima  and  Klickitat  Counties. 
About  $200,000  has  already  been  expended  in  preliminary  en- 
gineering and  surveying  work  conducted  by  the  Klickitat  Ir- 
rigation Co.  C.  H.  Hinman,  North  Yakima,  Ira  W.  Prosser, 
Prosser,  and  John  Sumner,  Patterson,  are  Dir. 

Seattle,  Wash. — The  City  Council  has  instructed  the  Board 
of  Public  Works  to  advertise  for  bids  for  laying  water  mains 
in  East  54th  St.  and  Bradner  PI.    L.  B.  Young  is  Chn.  of  Bd. 

Seattle,  Wash. — The  citizens  plan  to  issue  $3,000,000  in 
bonds.  The  proceeds  will  be  used  for  the  extension  of  the 
water  system. 

•{■Linn,  Ore. — The  contract  for  the  construction  of  water- 
works in  West  Linn  has  been  awarded  to  the  OREGON  ENGI- 
NEERING &  CONSTRUCTION  CO.,  Oregon  City. 

Salem,  Ore. — The  Public  Utilities  Commission  has  granted 
permission  to  the  Rouge  River  Public  Service  Corporation  to 
construct  an  irrigation  system  to  irrigate  12,640  acres  of  land 
in  the  vicinity  of  Grants  Pass.     Estimated  cost,  $135,000. 

+Oakdale,  Calif. — The  Oakdale  Irrigation  District  has 
awarded  the  contract  for  extensions  to  the  irrigation  system 
to  SHAW  &  BATCHER,  Sacramento.  The  estimated  cost  is 
$100,000.     Noted  Apr.  29  and  June  17. 

Oeeanside,  Calif. — An  election  will  be  held  Aug.  16  to  vote 
on  the  question  of  issuing  $20,000  in  bonds.  Part  of  the  pro- 
ceeds will  be  used  for  improving  the  municipal-water  system. 

Stockton.  Calif. — The  Pacific  Gas  &  Electric  Co.  will  install 
water  mains,  including  an  8-in.  fire-protection  main  in  Cali- 
fornia St.    The  estimated  cost  is  $32,000. 

+Levis,  Que. — The  contract  for  the  construction  of  a  stor- 
age dam  on  the  St.  Maurice  River  has  been  awarded  to 
JOSEPH  GOSSELIN,  at  $1,300,000. 

Montreal,  Que. — It  is  reported  that  the  Board  of  Control 
has  decided  to  engage  local  engineers  to  prepare  plans  for  the 
construction  of  a  filtration  plant  to  increase  the  daily  capac- 
ity from  50,000  to  100,000  gal.  instead  of  the  New  York  engi- 
neers recently  appointed.    Noted  July  15  and  June  17. 

Collingwood,  Ont. — The  Town  Council  will  improve  its 
water  system.  The  estimated  cost  is  $15,000.  J.  H.  Duncan  is 
Clk. 

+Guelph,  Ont. — The  contract  for  the  construction  of  a 
pumping  station  in  connection  with  the  extension  of  the  wa- 
ter system  has  been  awarded  to  BRENNAN  &  HOLLING- 
WORTH,  Hamilton,  at  $8600.    Noted  July  22. 

+Assiniboia,  Sask. — The  contract  for  furnishing  the  city 
with  500  ton  of  c.-i.  pipe  has  been  awarded  to  the  CANADIAN 
PIPE  CO.,  at  about  $19,000. 

SEWERS 

+Boston,  Mass. — Bids  were  received  Julv  28  by  the  Metro- 
politan Water  and  Sewerage  Board  for  the  construction  of  (a) 
Section  No.  105,  (b)  Section  No.  106  of  the  high  level  sewer 
South  Metropolitan  System  in  Needham  and  Welleslev  from 
HUGH  NAWN  CONTRACTING  CO.,  Roxbury,  (a)  "$29  655 
(awarded  contract),  (b)  $27,912  (awarded  contract):  George 
M.  Bryne,  (a)  $37,272,  (b)  $43,315;  Coleman  Bros.,  (a)  $44  230 
(b)  $37,651;  Michael  Meehan,  (a)  $52,187,  (b)  $44,605;  Henry 
Spinach  Contracting  Co.,  (a)  $52,493,  (b)  $43,630;  M.  Russo  & 

f^n«fi^a)  It4;16,W  ^,047;  Bruno  &  Petitti,  (a)  $58,385,  (b) 
$bl,685.     Noted   July  22. 

Boston,  Mass. — Bids  will  be  received  until  noon,  Aug.  6  bv 
Edward  P.  Murphy,  Comr.  of  Pub.  Wks.,  for  the  construc- 
tion of  sewers  and  drains  in  Columbia  Park,  Favre  St  and 
Private  land,   Dorchester,   Royal  Rd.,   Dorchester  and  Hyde 

Huntington,  Mass. —  (Official) — Bids  have  been  received  for 
the  construction  of  approximately  4000  ft.  of  8-  10-  12-  and 
15-m.  sewers  from  A.  Williams  &  Co.,  Boston,  $3599;  James  L 
Bryner  Boston,  $3392;  Way  &  Cellilli,  Springfield  $3338: 
Hampden  Contracting  Co.,  Springfield,  $3121;  Cordner  &  Mon- 
tague, Springfield,  $2851;  William  Orlando,  Belchertown  $2764- 
Frank  D.  O'Connor,  Holyoke,  $2636.  James  L.  Tighe  is  Con- 
sult. Engr. 

Marlboro,  Mass. — The  City  Council  contemplates  the  con- 
S™H?™on™of  sewers  in  various  streets.  The  estimated  cost  is 
$20,000.    Thomas  H.  O'Halloran  is  Mayor. 

Norwood,  Mass. —  (Official) — The  city  will  construct  sew- 
ers, water-works,  underground  municipal  light  system  and 
pave  various  3treets.  The  estimated  cost  is  $100,000  G  A 
Smith  is  Engr. 

Salem,  Mass.— (Official)—  The  city  will  construct  sewers  in 
Cleveland  Rd.,  Loring  Ave.  and  connecting  streets  bv  dav 
labor.    The  estimated  cost  is  $7000    Noted  July  29 

I*ockaJn,1,n>  Conn — Bids  will  be  received  until  S  pm„  Aug 
12,  by  the  Sewer  Committee  for  the  construction  of  ap- 
proximately 9300  ft.  of  12-,  10-  and  8-in.  sewers.  C.  Henry 
Olmsted  is  Engr.  ' 

★  Albany,  N.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Contract  and  Supply  until  3  p.m.,  Sept.  7  for  the 
construction  of  sewage  pumping  stations.  Isadore  Wachman 
is  becy,  ot  dq. 

,  Binghamton,  N.  Y. — Surveys  are  being  made  bv  the  En- 
gineering Bureau  for  the  construction  of  a  sewer  system 
Arthur  La  Roche  is  Asst.  City  Engr.  J  ' 

New  York.  N.  Y.— (Borough  of  Queens)  — (Official)— Bids 
will  be  received  until  11  a.m.,  Aug.  17,  by  Maurice  E.  Con- 
nolly, Borough  Pres.,  for  the  construction  of  sewers  and  ap- 
purtenances m  Maspeth,  Clark,  Perrk  and  Maurice  Ave  and  in 
Jrtust  unci  Grand  St. 

 +Yonkers,  IV.  Y — It  is  reported  that  the  contract  for  the 

?  ?^'^i!T°,n^of  house  and  storm  sewers  has  been  awarded 
to  JOSEPH  CIANCULLI  &  SON,  Yonkers,  at  $14,700.  aWarClecl 

»rot^am^'  N-  aJ — T£e  .C01}tract  for  the  construction  of  sew- 
ers in  Cheiton  Ave  Fairview  and  North  Sixth  St.  has  been 
awarded  to  F.  A.  WARD.    Noted  July  8 


■fMaywood,  N.  J. —  (Official) — The  contract  for  the  con- 
struction of  a  sanitary  sewer  system  has  been  awarded  to 
MARTIN-MILLER  &  PIZZIMENTI,  Caldwell,  at  $87,911.  Other 
bids  were:  Frisco  Construction  Co.,  Newark,  $94,131;  Di  Na- 
poho  &  Toriella  Construction  Co.,  $96,458;  E.  C.  Humphrey 
$127,280.    Noted  July  8.  i  *• 

Newark,  X.  J. — Bids  were  received  July  29  by  the  city  for 
the  construction  of  the  Bound  Brook  and  Frelinghuysen  Ave 
sewer  from  O'Gara  &  Maguire,  Newark,  $33,175;  Averill  Math- 
ews Co.,  Montclair,  $36,377;  John  W.  Heller,  Newark,  $37- 
^Sn'„Pr  L'  Braunwith,  $38,164;  Frisco  Construction  Co.,  Newark, 
$39,295;  Harrison  &  Craig,  Newark,  $44,930;  P.  D'Anato,  New- 
ark, $53,194;  Charles  Ippolito,  Montclair,  $76,661.  Noted 
July  22. 

Pitman,  N.  J. — An  election  will  soon  be  held  to  vote  on  the 
question  of  issuing  $100,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  sewer  system.  Rem- 
ington &  Vosbury,  Camden,  is  Engr.    Noted  June  10. 

Pleasantville,  N.  J. —  (Official) — Plans  are  being  prepared 
by  Remington  &  Vosbury,  Engr.,  Camden,  for  the  construc- 
tion of  a  sewer  system  and  a  sewage-disposal  plant.  The  esti- 
mated cost  is  $100,000. 

Exter,  Penn. —  (Pittston  post-office) — The  lowest  bid  sub- 
mitted for  the  construction  of  sewers  in  Penn,  Lincoln  and 
Grant  St.  was  that  of  Joseph  Banks,  Wilkes-Barre,  at  $7000. 

Franklin,  Penn  The  Borough  Council   contemplates  the 

construction  of  a  sanitary  sewer  system. 

Clayton,  Del. — See  item  under  'Water,  Supply-Irrigation." 
•  +Bal*imore,  Md. —  (Official) — The  contract  for  the  construc- 
tion of  Section  No.  1  of  the  Jenkins  Run  Trunk  Drarn,  Storm 
Water  Contract  No.  45  has  been  awarded  to  SLACK  &  SLACK 
Baltimore,  at  $81,742.  Other  bids  were.  Whiting  Turner  Con- 
struction Co.,  $84,999;  C.  B.  Clark  &  Co.,  $88,418;  Ryan  and 
Reilley,  $90,069;  Continental  Contracting  Co.,  $92  404;  Janon 
Fisher,  $93,434.    Noted  July  8. 

+Oeean  City,  Md — The  contract  for  the  construction  of  a 
sewage  pumping  station,  clarification  tank,  intercepting  and 
branch  sewers  has  been  awarded  to  the  BOYLE-LOHMULLER 
CONSTRUCTION  CO.,  Baltimore,  at  $14,296.    Noted  July  15 

Harrisonburg,  Va. — The  city  will  construct  an  Imhoff  sew- 

^§^^ispr°si}  Rlant  • and-  filter  beds-  Tne  estimated  cost  is 
$6000.     J.  H.  Downing  is  Mayor. 

South  Boston,  Va. — An  election  will  be  held  Aug  10  to 
vote  on  the  question  of  issuing  $100,000  in  bonds  Part  of 
the  proceeds  will  be  used  for  the  construction  of  sewers 
Plans  have  been  prepared  by  Anderson  &  Christie,  Charlotte' 
N.  C.    W.  I.  Pemck  is  Mayor. 

Keyser,  W.  Va. — An  election  will  be  held  Aug.  10  to  vote 
on  the  question  of  issuing  $35,000  in  bonds.  Part  of  the 
proceeds  will  be  used  for  the  construction  sewers  in  bed  of 
New  Creek. 

+Clinton,  N.  C— The  contract  for  the  construction  or  a 
sewer  system  has  been  awarded  to  C.  C.  JACOBS,  Durham 
Noted  Apr.  1. 

Chester,  s.  C.— The  city  has  been  instructed  by  the  State 
Board  of  Health  to  take  definite  action  by  Sept.  12  toward 
the  installation  of  a  sanitary  sewer  system. 

★  Greenville,  S.  C. — (Official) — Bids  will  be  received  until 
4  p.m.,  Aug.  10,  by  the  city  for  the  construction  of  sanitary 
sewers.    C.  P.  Ballenger  is  City  Engr.    Noted  Apr.  29. 

,  Atlanta,  Ga. — An  election  will  be  held  to  vote  on  the  ques- 
tion of  issuing  $1,000,000  for  the  construction  of  sewers  and 
sewage-disposal  plants. 

Dunedin,  Pla. — An  election  will  be  held  Sept.  4  to  vote  on 
the  question  of  issuing  bonds,  tlie  proceeds  of  which  will  be 
used  for  the  construction  of  a  sewer  system  and  a  sewage- 
disposal  plant. 

v  **e*e;rsburg,   Fla.—  (Official)— The    city   will    not  issue 

bonds  for  the  construction  of  a  sanitary  sewer  system,  as  was 
noted  m  the  issue  of  July  22. 

Florence,  Ala. — The  city  contemplates  the  construction  of 
approximately  three  miles  of  sanitary  sewers.  N.  M.  Strinlin 
is  Mayor. 


Meriden,  Miss. — At  a  recent  election  the  citizens  voted  to 
issue  $10,000  in  bonds.  The  proceeds  will  be  used  for  the  con- 
struction of  sanitary  sewers.    Noted  July  8. 

La  Fayette,  La. — The  city  contemplates  the  construction 
of  a  sewer  system.    The  estimated  cost  is  $100,000. 

+Cheviot,  Ohio — (Cincinnati  post  office)  —  (Official) — Con- 
li'aTct,STJ,or^,sewer  construction  have  been  awarded  to  JAMES 
McLAIN,  Newport,  Ky.,  for  constructing  a  trunk  drain  in 
Powells  Track  and  to  A.  BOERESON,  Cincinnati,  for  con- 
structing a  trunk  drain  in  the  Schlenker  and  Reubel  property 
Noted  July  22. 

+Cincinnati,  Ohio — The  contract  for  the  construction  of  the 
i°a^ue  Aye-  sewer  has  been  awarded  to  RUNCK  PROS,  at 
$5701, 

C'nc,illna,ti'  °,,io — B'ds  will  be  received  until  noon,  Aug.  11 
by  Philip  Fosdick,  Dir.  of  Pub,  Ser.,  for  the  construction  of 
sewers  in  McDowell  and  Strafer  St.  and  in  Columbia  Ave. 

♦Cincinnati,  Ohio — The  Board  of  Control  has  awarded  con- 
tracts for  sewer  construction  to  JOHN  B.  McLANE,  at  $14  977 
^xTC^?trrUrCt^T^ewers  in  Clinton  Springs  and  Glenmore '  St.  \ 
CONNOLLY  CONSTRUCTION  CO.,  at  $4625,  for  constructing 
sewers  m  Carll  Rd. ;  M.  J.  CONNOLLY,  JR.,  at  $5226,  for  con- 
structing sewers  in  Kirby  Rd.    Noted  July  15. 

★Cleveland,  Ohio — (Official) — Bids  will  be  received  by  the 
Commissioner  of  Purchases  and  Supplies  until  noon,  Aug  18 
tor  the  construction  of  a  concrete  open  channel  outfall  sewer 

a£pr?Xo?«nt?iy,  630  ft-  lons  and  a  submerged  outfall  pipe  line 
about  3600  ft.  long. 

Columbus.  Ohio — Bids  will  be  received  until  Aug.  17  bv  the 
Oirector  of  Public  Service  for  the  construction  of  sewers  in 
various  streets. 

Port  Clinton.  Ohio — The  City  Council  contemplates  con- 
structing an  addition  to  the  sewer  system  in  the  South  Side. 
The  estimated  cost  is  $44,000. 
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Lafayette,  Ind. — Preliminary  plans  are  being-  prepared  for 
the  construction  of  storm  and  sanitary  sewers.  H.  B.  Obersch, 
Jr.,  is  City  Engr. 

+Markle,  Ind. — (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  has  been  awarded  to  THOMAS  B.  Mc- 
GOVERN,  Wabash,  at  $11,510.  Other  bids  were:  J.  Hipskind, 
Wabash,  $11,721;  R.  P.  Nipp,  Flora,  111.,  $12,120;  Keefer  & 
Bailey,  Huntington,  $12,313;  Martin  Koch,  Huntington,  $12,570; 
T.  B.  House,  Franklin,  $12,693.     Noted  July  15. 

Chrisman,  111. — Plans  are  being  prepared  by  , George  A.  Fair 
for  the  construction  of  concrete  sewers.  The  estimated  cost  is 
$9500.    Frank  McCuddy  is  City  Clk.    Noted  July  29. 

East  St.  Louis,  111. — Plans  are  being  prepared  by  E.  F. 
Harper,  City  Engr.,  for  the  construction  of  the  Bowman  Ave. 
sewer  from  First  to  16th  St. 

Green  Bay,  Wis. — Bids  will  be  received  until  10  a.m.,  Aug. 
17,  by  the  Committee  on  Sewers  of  the  Common  Council  for 
the  construction  of  a  steel  outlet  for  the  terminus  of  the 
Cedar  St.  sewer  to  the  Fox  River. 

Oshkosh,  Wis. — Bids  will  be  received  until  2  p.m.,  Aug.  6, 
by  the  Board  of  Public  Works  for  the  construction  of  sewers 
in  the  Eighth  Ward. 

West  Allis,  Wis. — Bids  will  be  received  until  noon,  Aug. 
9,  by  the  Acting  Board  of  Public  Works  for  the  construc- 
tion of  storm  sewers  in  Mitchell  St.  from  51st  St.  to  63rd 
Ave. 

+Whitewater.  Wis. — The  contract  for  the  construction  of 
sewers  has  been  awarded  to  A.  M.  LANIGON,  Waukegan,  111., 
at  $23,900.    Noted  July  29. 

+Cherokee,  Iowa — (Official) — The  contract  for  the  con- 
struction of  approximately  3%  miles  of  sanitary  sewers  has 
been  awarded  to  the  MOORE-SEIG  CONSTRUCTION  CO.,  Wa- 
terloo, at  $24,380.  Other  bids  were:  George  M.  King,  Des 
Moines,  $26,993;  William  C.  Fraser,  St.  Paul,  Minn.,  $25,39S. 
Noted  July  29. 

Clinton,  Iowa — It  is  reported  that  the  City  Council  contem- 
plates the  construction  of  sewers  in  the  Fourth  Ward.  The 
estimated  cost  is  $80,000. 

Speneer,  Iowa — (Official) — Bids  will  be  received  until  Aug. 
6  by  E.  O'Keeffe,  City  Engr.,  for  the  construction  of  approxi- 
mately 6000  ft.  of  8-,  10-  and  12-in.  sewers. 

Sandstone,  Minn. —  (Official) — All  bids  received  July  26  for 
the  construction  of  approximately  9025  ft.  of  8-  and  6-in.  sew- 
ers have  been  rejected.  New  bids  will  be  received  until  Aug. 
23  by  C.  Rudisukle,  Village  Recdr.    Noted  July  22. 

+  St.  Paul,  Minn. —  (Official) — The  contract  for  the  construc- 
tion of  storm  and  sanitary  sewers  in  various  streets  to  be 
included  in  part  of  the  Smelling-Como  sewer  system  has  been 
awarded  to  THOMSON  BROS.,  St.  Paul,  at  $236,000.  Noted 
July  22. 

Topeka,  Kan. — Plans  have  been  prepared  and  bids  will 
soon  be  received  by  A.  R.  Young,  City  Engr.,  for  the  con- 
struction of  sewers  in  District  No.  45.    Noted  May  13. 

+Topeka,  Kan. — The  contract  for  the  construction  of  the 
East  Side  sewer  has  been  awarded  to  JAMES  A.  PRINGEL,  at 
$125,834.    Noted  July  29. 

Crofton,  Neb. — The  city  contemplates  the  construction  of 
a  sewer  system  and  a  septic  tank.  The  estimated  cost  is  $8000. 
J.  D.  Clair  Smith,  Hartington,  is  Engr. 

+Omaha,  Neb. — The  contract  for  the  construction  of  storm 
sewers  from  36th  Ave.  to  the  junction  connecting  with  the 
Everett  PI.  sewer  in  Fontenelle  Park  has  been  awarded  to 
JAMES  JENSON,  Omaha,  at  $39,646. 

Omaha,  Neb. — The  State  Legislature  has  authorized  the 
Citv  Council  to  issue  bonds  for  $1,000,000.  The  bonds  will 
be  isued  in  five  annual  installments  of  $200,000  each.  The 
proceeds  will  be  used  for  the  construction  of  a  sewer  system. 

Wausa,  Neb. — An  election  will  be  held  Sept.  3  to  vote  on 
the  question  of  isuing  $20,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sewer  system  and  a  sewage- 
disposal  plant.    Noted  June  24. 

+Wisner,  Neb. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewer  svstem  has  been  awarded  to  ARTHUR  A. 
DABSON  CO.,  Lincoln,  at  $14,510.    Noted  July  15. 

Centerville,  S.  D. — At  a  recent  election  the  citizens  voted  to 
issue  $27,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  sewer  system.     Noted  July  15. 

Poplar  Bluffs,  Mo. —  (Official) — Bids  will  be  received  until 
7:  30  p.m.,  Aug.  16,  by  H.  H.  Wilcox,  City  Clk.,  for  the  construc- 
tion of  sewers  in  Sanitary  Sewer  District  No.  2.  The  estimated 
cost  is  $17,426.     Edward  C.  Thomas  is  City  Engr. 

♦  Springfield,  Mo. — The  contract  has  been  awarded  to 
PLUMNER-ADAMS  CO.,  Springfield,  at  $9153,  for  the  construc- 
tion of  sewers  in  District  No.  22,  Section  No.  3. 

St.  Louis,  Mo. — Bids  will  be  received  until  noon,  Aug.  6, 
by  the  Board  of  Public  Service  for  the  construction  of  the 
Florissant  Ave.  public  sewer  extensions,  Sections  Nos.  1  and  2. 

Argenta,  Ark. — Bids  will  be  received  until  10  a.m.,  Aug.  11, 
by  the  city  for  two  14,000-gal.  sewerage  pumps,  two  60-hp. 
slow-speed  motors  and  other  equipment.  J.  P.  Faucette  is 
Mayor. 

Amarillo,  Tex. — The  city  contemplates  constructing  sewers 
estimated  to  cost  $10,000.    J.  M.  Beasley  is  Mayor. 

Beeville,  Tex. — Bids  will  be  received  until  Aug.  20  by  W.  G. 
Gayle,  City  Clk.,  for  extending  the  sewer  system.  Bartlett  & 
Rahney,  San  Antonio,  is  Engr.    Noted  July  22. 

+Drumright,  Okla. — The  contract  for  the  construction  of 
lateral  sewers  has  been  awarded  to  the  TOLBERT  CONSTRUC- 
TION CO.,  at  $28,000.    Noted  Feb.  25. 

Sand  Springs,  Okla. —  (Official) — Bids  will  be  received  until 
Sept.  1  by  A.  F.  Shultz,  City  Clk.,  for  the  construction  of  1% 
miles  of  sewers.  The  estimated  cost  is  $4000.  M.  P.  Lartimer 
is  City  Engr.    Noted  July  22. 

Steamboat  Springs,  Colo. — Bids  will  be  received  until  Aug. 
9  by  the  Town  Council  for  the  construction  of  a  sanitary 
sewer  system.  The  estimated  cost  is  $62,000.  B.  G.  Bradley  is 
Town  Engr.    Noted  July  1. 

Doming,  N.  M. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds  for  $30,000,  the  proceeds  of  which 


will  be  used  for  the  construction  of  septic  tanks  and  for  ex- 
tending the  sewer  system. 

Riehfield,  Utah — The  city  contemplates  issuing  bonds,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a  sewer 
system. 

Burns,  Ore.- — (Official) — At  a  recent  election  the  citizens  de- 
feated the  question  of  issuing  bonds  for  $40,000,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  construction  of 
a  sewer  system.    Noted  July  22. 

Portland,  Ore. — Bids  were  received  by  the  City  Council  for 
the  construction  of  the  East  Alder  St.  sewer  from  135  ft.  west 
of  East  Second  St.  to  the  east  harbor  line  of  the'  Willamette 
River  from  the  Alexis  Contracting  Co.,  Portland,  at  $21,106, 
and  Giebisch  &  Joplin,  Portland,  at  $25,970. 

+Corning,  Calif. — The  contract  has  been  awarded  to  A.  C. 
HAMLIN,  San  Jose,  at  $15,381,  for  sewer  construction. 

+Los  Angeles,  Calif. — The  contract  for  the  construction  of 
sewers  in  Temple  St.  from  Oxford  Ave.  to  Kingsley  Drive  has 
been  awarded  to  JOSEPH  CHUTUK,  at  $39,116.    Noted  July  29. 

Marysville,  Calif. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $18,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  sewers  in  the  Ellis  Lake  District. 
Noted  Apr.  8. 

+Saeramento,  Calif. — The  contract  for  the  construction  of 
Unit  No.  4  of  the  trunk  sewer  in  Montclair  Ave.  has  been 
awarded  to  JAMES  KENNEDY,  Fargo,  N.  D.,  at  $37,280. 

-(•Santa  Barbara,  Calif. — The  contract  for  sewer  construc- 
tion has  been  awarded  to  EGGART  &  UKOVISIA,  Los  Angeles, 
at  $20,717. 

+  Stockton,  Calif. — The  contract  for  the  construction  of 
sanitary  sewers  in  the  McCloud  addition  has  been  awarded  to 
A.  TEICHERT  &  SON,  Sacramento,  at  $6968. 

London,  Ont. — Bids  will  soon  be  received  for  the  con- 
struction of  sewers  in  Waterloo  St.    H.  A.  Brazier  is  Engr. 

Stratford,  Ont. — The  city  contemplates  the  construction  of 
sewers  in  Front,  Mile,  High  and  Railway  Ave.  A.  B.  Man- 
son  is  Engr. 

Thorold,  Ont. — Bids  will  soon  be  received  for  the  construc- 
tion of  sewers  in  various  streets.  D.  J.  Munro  is  City  Clk. 
Noted  June  3. 

Welland,  Ont. — The  Town  Council  will  construct  sewers  in 
Seeley  St.     D.  J.  Black  is  Engr. 


GARBAGE 

New  York,  N.  Y. — The  following  are  the  lowest  bids  sub- 
mitted to  J.  T.  Fetherston,  Comr.  of  Street  Cleaning,  for  the 
removal  of  snow  and  ice  during  the  winter  season  of  1915- 
1916:  Borough  of  Manhattan:  Celestino  De  Marco,  239  East 
17th  St.,  37c.  per  cu.yd.;  Borough  of  Bronx:  Thomas  Cum- 
mins Contractor  Co.,  444  East  69th  St.,  30c.  per  cu.yd.;  Bor- 
ough of  Brooklyn:  Rosenthal  Engineering  &  Contracting  Co., 
165  Hooper  St.,  Brooklyn,  35.3c.  per  cu.yd.;  Manhattan  Bor- 
ough, Dists.  1,  2  and  3:  Snow  Contracting  Co.,  1  Madison  Ave., 
43c.  per  cu.yd.;  Brooklyn  Borough,  Dists.  1,  2,  3  and  4:  Par- 
sons &  Langtry  Co.,  30  Church  St.,  New  York,  lowest  on  Dist. 
1,  34.7c.  per  cu.yd.;  Rosenthal  Engineering  &  Contracting  Co., 
165  Hooper  St.,  Brooklyn,  lowest  on  Dists.  2  and  3,  28c.  and  31c. 
per  cu.yd.;  Thomas  Callandrello,  425  Malbone  St.,  only  bidder 
on  Dist.  4,  at  34c.  per  cu.yd. 

Fort  Wayne,  Ind. — The  Board  of  Public  Works  contem- 
plates the  construction  of  a  garbage  incinerating  plant,  also 
the  construction  of  collection  sub-stations. 

STREETS  AND  ROADS 

•(•Boston,  Mass. — A  contract  for  furnishing  approximately 
200,000  gal.  of  emulsified  road  oil  has  been  awarded  to  the 
STANDARD  OIL  CO.,  at  $0.0367  per  gal. 

■(■Boston,  Mass. — The  contract  for  paving  Birch  St.  from 
Penfield  St.  to  Dudley  Ave.,  West  Roxbury,  has  been  awarded 
to  A.  H.  ARCHER,  at  $7223. 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  9,  by  the  Commissioner  of  Public  Works  for  paving  Glen- 
dower  Rd.  from  Kittredge  to  Poplar  St.,  West  Roxbury  Dis- 
trict. 

Boston,  Mass. — Bids  will  be  received  until  Aug.  10  by  the 
State  Highwav  Commission  for  constructing  11,000  lin.ft.  of 
road  in  Northampton.  Arthur  W.  Dean,  15  Ashburton  PI.,  is 
Ch.  Engr. 

■(■Boston.  Mass  The  contract  for  constructing  4600  lin.ft. 

of  state  road  in  Andover  has  been  awarded  to  D.  J.  SHEE- 
HAN,  Lynn,  at  $10,905.     Noted  July  22. 

Northampton,  Mass. — Bids  will  be  received  until  noon,  Aug. 
10,  by  the  State  Highway  Commission,  Boston,  for  construct- 
ing 11,000  lin.ft.  of  state  highway. 

Hartford,  Conn. — Bids  will  be  received  by  Charles  J.  Ben- 
nett, State  Highwav  Comr.,  until  2  p.m.,  Aug.  16,  for  road 
work  as  follows:  North  Haven  Township,  about  4950  lin.ft. 
macadam  on  the  Mt.  Carmel-North  Haven  Rd.;  Southington 
Township,  about  6200  lin.ft.  2-in.  bituminous  macadam  re- 
surfacing on  the  Misery  Brook  Rd. ;  Waterford  Township, 
about  5937  lin.ft.  native  stone  macadam  on  the  Hartford-New 
London  Turnpike;  Durham  Township,  about  4940  lin.ft.  bi- 
tuminous macadam  resurfacing  on  the  Middlefield  Rd.;  Kill- 
ingly  Township,  about  2950  lin.ft.  concrete,  amiesite,  warrenite 
or  bituminous  concrete  resurfacting  on  Main  St.,  Danielson. 

■fHartford,  Conn. — Contracts  for  State  Road  work  have 
been  awarded  by  the  State  Highway  Commissioner  as  follows: 
Plainfield'  Township,  about  6875  lin.ft.  gravel,  to  JOHN  AR- 
BORIA,  172  Congress  St.,  New  Haven,  at  $8000.  Vernon  Town- 
ship, a  section  of  bituminous  native  stone  macadam  on  Vernon 
Ave.,  to  A.  D.  BRIDGE'S  SONS,  INC.,  Hazardsville,  at  $4S43. 
Roxburv  Township,  a  section  of  graded  road  to  JOHN  DE 
MICHIEL  &  BRO.,  Torrington,  at  approximately  $16,311.  Kill- 
ingworth  Township,  a  section  of  gravel  road  to  LOUIS 
LONGHI  &  BRO.,  Torrington,  at  $6000.  Bridgeport  City,  a  sec- 
tion of  warrenite  pavement  to  the  WARREN  BROS.  CO., 
Boston,  Mass.,  at  $S529. 

+New  Haven,  Conn. — The  contract  for  paving  Exchange  St. 
with  sheet  asphalt  has  been  awarded  to  the  C.  W.  BLAKES- 
LEE  SONS  CO.,  New  Haven,  at  $14,298. 
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♦Albany,  N.  Y. — The  contract  for  improving  Glendale  and 
Highland  Ave.  has  been  awarded  to  GLEASON  &  DAVITT 
at  $17,757. 

♦Albany,  N.  Y. — The  contract  for  grading  a  portion  of  the 
easterly  section  of  Beaver  Park  has  been  awarded  to  MARTIN 
MURRAY  &  CO.,  at  $30,743. 

♦Albany,  N.  Y. — The  contract  for  improving  Bancker,  Mer- 
cer, Peyster  and  Warren  St.  and  Main,  Park  and  Ryckmann 
Ave.  has  been  awarded  to  GLEASON  &  DAVITT,  Troy,  at 
$95,618. 

Buffalo,  N.  Y. — The  Common  Council  has  voted  to  pave  Tifft 
St.  with  brick,  at  an  estimated  cost  of  $25,000. 

New  York,  N.  Y — (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  July  28  by  L.  H.  Pounds,  Borough  Pres  for  im- 
proving Skillman  St.  from  Park  to  Myrtle  Ave.  Myrtle  Ave 
from  Franklin  to  Nostrand  Ave.,  Nostrand  Ave.  from  Stockton 
St.  to  75  ft.  south  of  Willoughby  Ave.  and  Vernon  Ave.  from 
Nostrand  to  Marcy  Ave.  as  follows:  Rosenthal  Engineering- 
Co°;'oH6'i46;  BaLbe/  \sp?la}$  Co-  $26,519;  Sicilian  Asphalt  Co^ 
Co ^   $li  28°8r°UNo1tedS  Jul^  22°"  $24'059;  McFarlane  Contracting 

New  '  York,  N.  Y. —  (Borough  of  Brooklyn)— Bids  will  be 
received  until  11  a.m.,  Aug.  11,  by  L.  H.  Pounds,  Borough 
Pres.,  for  improving  Jamaica  Ave.  from  Broadway  to  the 
borough  line. 

+New  York,  N.  Y.— (Borough  of  Manhattan)— (Official)  — 
Contracts  have  been  awarded  for  improving  portions  of  38th 
St.,  62nd  St.,  West  End  Ave.,  and  95th  St.,  36th  St.  and  Amster- 
£?mA^-„to  the  ASPHALT  CONSTRUCTION  CO.,  50  Church 
St  at  $66,386,  $17,923,  $12,017  and  $153,877  respectively.  Noted 
July  8. 

★  Scarsdale,  N.  Y — (Official) — Bids  will  be  received  until  8 
p.m  ..Aug.  25,  by  the  Board  of  Trustees  for  constructing  the 
Popham  Rd.    John  R.  Ross  is  Clk. 

+Yonkers,  N.  Y.— The  contract  for  regulating,  grading  and 
wIsT^af^!^.  AVe-  b6en    aWard6d    t0    JOHN  O. 

Cranford,  N.  J. — Press  reports  state  that  the  Township 
Committee  plans  to  pave  Springfield  Ave.  with  macadam  and 
construct  concrete  curbs  and  gutters. 

♦East  Orange,  N.  J.— (Official)— The  contract  for  grading 
curbing  and  paving  Girard  and  Linden  Ave.  with  telford 
pavement  has  been  awarded  to  JOHN  S.  GEIGER'S  SONS 
Newark,  N.  J.    Noted  July  22. 

Hackensack,  N.  J.— (Official)— Bids  will  be  received  until  1 
p.m.,  Aug.  16,  by  the  Board  of  Chosen  Freeholders  of  Bergen 
County  for  repairing  Oakland  Ave.  from  Page's  Corner  to  the 
Passaic  County  line. 

+Haddonneld,  N.  J. — A  contract  for  resurfacing  a  number 
of  street  has  been  awarded  to  MANWARING  &  CUMMINGS 
Philadelphia,  at  $16,700. 

♦Hoboken,  N.  J. —  (Official) — The  contract  for  improving 
a  portion  of  the  concrete  walks  in  Elvsian  Park  has  been 
awarded  to  the  O'REILLY  CONTRACTING  CO.,  90  Neptune 
Ave.,  Jersey  City.    Noted  July  22. 

♦Hoboken,  N.  J. —  (Official) — The  contract  for  grading  and 
repaying  portions  of  Third,  Fourth,  Fifth,  Sixth,  Jefflrson, 
Adams,  Hudson,  River,  and  14th  St.  and  Willow  Ave.  has  been 
awarded  to  the  UVALDE  ASPHALT  PAVING  CO.,  at  $42,040 
Noted  July  22. 

+Kearney,  N,  J  The  contract   for  paving  Stewart  Ave. 

KEUREN^'l'oN.^t  WiaW^  ^  haS  be6n  aWarded  t0  VAN 

tMorristown,  N.  J — The  Board  of  Freeholders  has  award- 
ed contracts  for  the  improvement  of  the  Denville-Dover  Rd 

?  ^1°."^  Denville-Rockaway  Section,  to  the  WELDON 
S25££A£^SdS8-T$21"181:  R°ckaway-Dover  Section,  to  OS- 
BORNE &  MARSEILLIS  CO.,  $31,993. 

South  Amboy,  N.  J. — Plans  are  being  prepared  by  the  City 
Engineer  for  paving  Main  St.  from  Broadway  to  Thompson 

ot. 

,  Trenton,  N.  J.— The  Board  of  City  Commissioners  plans  to 
improve  Ellsworth  Ave.  by  paving  with  bituminous  concrete 
on  a  5-in.  concrete  foundation. 

Brackenridge,  Penn. — At  a  recent  election  the  citizens 
voted  in  favor  of  issuing  $35,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  street  paving. 

Camp  BUI,  Penn — Press  reports  state  that  the  citizens 
voted  in  favor  of  issuing  $30,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  paving  Mark  St. 

Greensburg,  Penn.— (Official)— All  bids  received  July  23 
for  improving  sections  of  the  highway  in  Mt.  Pleasant  Town- 
ship were  rejected.  New  bids  will  be  readvertised.  Noted 
J  uly  —  - . 

a  Pn'lad^Phia.  Penn — (Official)— Bids  will  be  received  until 
Aug.  10  by  the  Department  of  Public  Works  for  improving  a 
number  of  streets. 

^Wilmington,  Del. —  (Official) — Bids  will  be  received  until 
4  p.m.,  Aug.  10,  by  the  Board  of  Directors  of  the  Street  and 
hewer  Department  for  improving  a  number  of  streets.  L.  V 
Christy  is  Secy. 

wiiBaltl^ore;tMdrrThe  paving  Committee  has  voted  to  pave 
Hillen,  Fayette  Gold  St.  with  sheet  asphalt. 

Clintonwood,  Va. — The  Commissioners  of  Dickinson  County 
contemplate  an  expenditure  of  $48,000  for  the  construction  of 
SO  miles  of  road. 

Isle  of  Wight,  Va.— The  Commissioners  of  Isle  of  Wight 
SffieydCcT8te^?1l5.o7onStrUCting  35  mUeS  °f  r°ad'  at  an  eS" 
«tr£tNZTfoniL'  Va— (Official)— A  contract  for  paving  certain 
„  etmhv,as  bve-e,n  awarded  to  LOUIS  LAUSON,  Norfolk  at  $32,- 
992  Other  bids  were:  Atlantic  Bitulithic  Co.,  $40,112;  F.  J. 
McGuinn  $40,062;  Continental  Public  Works  Co,  $35,128-  Cen- 
tral Contracting  Co.,  $35,127.    Noted  July  15. 

South  Boston,  Va — An  election  will  be  held  Aug.  10  to  vote 
^.VhV^,6^10"  °,f  issuin&  $25,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  street  improvements. 

o™^^™^?!  T  Va-— press  reports  state  that  an  election  will 
betJleld  to  v°te  on  the  question  of  issuing  $36,000  in 
bonds,   the  proceeds  of  which   will  be   used   for  improving 


the  n  ,^f  t °n*  c-— An  election  will  be  held  Aug.  7  to  vote  on 
till5^  0n,0ff1Ssmng  $25,000  in  bonds,  the  proceeds  of  which 
County  constructing  20  miles  of  road  in  Harnett 

Dos?no^w,.n^  (iaT~T^etlia}e  of  holding  an  election  has  been 
P^nft  J «i/nnmJuLy  17,  to  Aug.  14  to  vote  on  the  question  of 

fofstfelt^p^ng1!  bNSde%JueiyP1lOCeedS  °f  WhiCh  wU1  be  Used 

t*rFrXl%>>ton'  Ga-— The  Commissioners  of  Charlton  County  con- 

of  $20  000.C°n  g    °  mUeS  °f  r°ad'  at  an  estimated  cost 

nlQ^1ta,la,C„hic?la*iFla — Th-e  Commissioners  of  Franklin  County 
plan  to  construct  approximately  25  miles  of  road. 

tv,QKissimmee'*1Tla — An  election  will  be  held  Aug.  7  to  vote  on 

wllA*  »«2  ?f  ,ssui.n*  $15'000  in  bonds,  the  proceeds  of  which 
will  be  used  for  paving  six  streets. 

fort^nt0trf'  tFla-— (Official)— Contracts  have  been  awarded 
&  CONSTOIimnN  £n  P|.lm  ^  i°  the  SOUTHERN  ASPHALT 
tu   °/i  S<ySii?NTS9-  Blrmingham,  Ala.,  and  Strawberry  St 
July  15  ENGINEERING  CO.,  Augusta,  Ga.  Noted 

c,  ^eT»,°0rlt1ani'  Ija-T^^9-  Thomas,  New  Orleans,  at  $6.95  per 
cu.yd  was  the  lowest  bidder  for  constructing  a  highway  from 
the  Rigolets  to  Chef  Menteur.    Noted  July  15.      n'Mnway  11  om 

Mark>nPerA,^nni;7;Al  a  rfecent  f1.ecti?n  the  Commissioners  of 
iviai  ion  County  voted  in  favor  of  issuing  $100,000  in  bonds  the 

?hrOCDlxie°HighiCayWi11  be  US6d  f°r  co^?ructing  a  section^! 
4.^„Li,n*ell»  Tenn — The  Commissioners  of  Perry  County  con- 
of  $Ploao'oOO°n  UC"nS  100  mUeS  °f  r0ad'  at  an  estimated  cost 
„ioJlal,tfo^d'  Ky.— The  Commissioners  of  Ohio  County  contem- 
enship  is  CUk      g  thl'ee  mil6S  °f  macadam  road.  W.  C.  Blank - 

t^QHazard.'  Ry-— A"  election  will  be  held  Aug.  11  to  vote  on 
the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  concrete  sidewalks 

erqPn^dMra^;,^Tr^CC0Ildin&-A0-press  reports  the  Commission- 
ers ot  McCracken  County  will  improve  Glandville  Rd. 

Cincinnati,    Ohio — (Official) — Bids    will    be    received  until 
rUg^12Vby  Ph.Vip  Fosdick,  Dir.  Pub.  Sel,  for  improving 
Magnolia  St.  from  Plum  to  Elm  St.    Noted  July  15"'1JIOVlns 

Cincinnati,    Ohio — (Official) — Bids    will    be    received  until 
tSFtotSS-g-  NoteTjuly^^  ^  ™  ^.^L^l 

91  ^}UTm^asi  0h*io™Pids,  wil1  be  received  until  10  a.m.,  Aug. 
lin  J°hn  Scott,  Clk,  of  the  Bd.  of  County  Comrs.  of  Frank- 
lin County,  for  improving  roads  in  various  townships. 

n  rv1C°1A^!nib,JSV0,MP_;(0n^cial)—:Bicls  wil1  be  received  until  2 
p.m.,  Aug.  6,  by  Clinton  Cowen,  State  Highway  Comr  ,  for  im- 
proving a  number  of  roads  in  various  counties. 

+West  Jefferson,  Ohio— A  contract  for  paving  a  number 
of  streets  has  been  awarded  to  the  ANDREWS  PAVING  CO 
Hamilton,  at  $40,000.    Noted  June  17  and  July  15  ' 

r,  ™Gr!fTa?*l?'  J?"  — (Official)— Bids  will  be  received  until  2 
p.m.,  Sept.  4,  by  the  Commissioners  of  Putnam  County  for  con- 
%^llHe  a  gravel  road  on  line  between  Putnam  and  Parke 

f^P•0^tla,,d••  Ind,~ (Official)—  No  contract  has  been  awarded 
for  improving  Commerce  and  Ship  St.  as  the  Mayor  vttoed 
the  improvement  resolutions.    Noted  July  15. 

T?/i+i,Warvfaw'  Ind-^hie  contract  for  constructing  the  Gwin 
Rd.  has  been  awarded  to  T.  E.  SPARKS,  Kirkland,  at  $19,1500 

Mt.  Carmel,  111— Bids  will  be  received  until  Aug.  12  for 
constructing  20  miles  of  gravel  roads  in  District  No.  3  E  E 
Seiles  is  Clk. 

+Green  Bay,  Wis. —  (Official) — A  contract  for  paving  va- 
rious streets  has  been  awarded  to  WILLIAM  PICKETT  1200 
Doty  St.  Green  Bay,  at  $10,400.  Other  bids  were:  Murphy 
Construction  Co.,  $11,400;  Carlin  Bros.,  $10,977.    Noted  June  10 

Neenah,  Wis.— Bids  will  be  received  until  2  p.m.,  Aug.  23! 
the  Board  of  Public  Works  for  paving  Walnut  St.  from 
East  Wisconsin  to  Doty  Ave. 

West  Allis,  Wis.— Press  reports  state  that  the  City  Council 
plans  to  pave  Greenfield,  National  and  Mitchell  St. 

T?;ftvC1t^t?n^I°QTaTThe1  c°ntract  for  repaying  Fourth  St.  from 
SONS,  Clinton,  ^  $h2a7!91b7een  t0  THOMAS  CAREY  & 

+Grundy  Center,  Iowa — A  contract  for  paving  a  number  of 
!>  a'^t&^M  a?Ph3alt1^  concrete  has  been  awarded  to  the  FORD 
PAVING  CO.,  Cedar  Rapids. 

Idagrove,  Iowa — The  citizens  will  soon  vote  on  the  ques- 
tion of  issuing  $15,000  in  bonds,  the  proceeds  of  which  will 
bo  used  for  street  paving.  1 

+L,a  Mars,  Iowa — A  contract  for  paving  43  blocks  with  con- 
crete has  been  awarded  to  A.  R.  LAKE. 

♦Spencer,  Iowa — (Official) — A  contract  for  laying  70  000 
sq.yd.  of  pavement  has  been  awarded  to  the  BRYANT  PAV- 
ING CO.,  Waterloo,  at  $12,000.    Noted  July  15. 

+Duluth,  Minn. — The  contract  for  paving  12th  Ave  has 
been  awarded  to  OLSEN  &  JOHNSON,  Duluth. 

Northfield,  Minn. — An  election  will  be  held  Aug.  12  to  vote 
on  the  question  of  issuing  $19,000  in  bonds,  part  of  the  pro- 
ceeds will  be  used  for  street  paving. 

+Hutehinson,  Kan. — The  contract  for  improving  Main  St. 
has  been  awarded  to  the  STOMEY-MACKEY  CONSTRUCTION 
CO.,  at  approximately  $30,000. 

♦Omaha.  Neb — The  contract  for  paving  24th  St.  from  Vin- 
ton to  A  St.  and  13th  St.  from  Mason  to  Howard  St.  with 
brick  has  been  awarded  to  the  JAMES  J.  PARKS  CO.,  South 
Omaha,  at  $52,000. 

+Yoyk,  Neb — A  contract  for  paving  in  Districts  No.  10  and 
11  has  been  awarded  to  ABEL  &  ROBERTS.  Lincoln,  at  $36,- 
500. 
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Jefferson  City,  Mo. — Press  reports  state  that  the  citizens  of 
Cole  County  contemplate  voting  on  the  question  of  issuing 
$100,000  in  bonds,  the  proceeds  of  which  will  be  used  for  im- 
proving roads. 

Kirknooil,  Mo. — The  city  contemplates  constructing  two 
miles  of  streets,   at  an  estimated  cost  of  $14,000. 

Poplar  Bluff,  Mo. — Bids  will  be  received  until  Aug.  16  by 
E.  C.  Thomas,  City  Engr.,  for  constructing  65,000  sq.yd.  of 
concrete  pavement,  at  an  estimated  cost  of  $10,000. 

Spring-field,  Mo. — Plans  are  being  prepared  for  the  con- 
struction of  approximately  100  miles  of  roads  in  Greene 
County. 

+Pine  Bluff,  Ark. — The  contract  for  paving  Laurel  and  15th 
Ave.  has  been  awarded  to  the  KAW  PAVING  CO.,  Kansas  City, 
at  $43,202. 

Amarillo,  Tex. — A  special  election  will  soon  be  held  to 
vote  on  the  question  of  issuing  $50,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  street  improvements. 

+Ft.  Worth,  Tex. — The  contract  for  paving  Richmond  Ave. 
from  Evans  to  New  York  Ave.  has  been  awarded  to  the 
ROACH -MANIG AN  PAVING  CO. 

Higgins,  Tex. — At  a  recent  election  the  citizens  of  Lips- 
comb Counfy  voted  in  favor  of  issuing  $50,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  and  improving 
roads. 

Orange,  Tex. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $25,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  improving  streets.    Noted  June  24. 

+Osden,  Utah — A  contract  for  paving  in  District  No.  117 
has  been  awarded  to  the  J.  P.  O'NEIL  CONSTRUCTION  CO., 
Ogden,  at  $4163. 

+Elko,  Nev. — The  Commissioners  of  Elko  County  have 
awarded  a  contract  for  the  construction  of  the  Secret  Pass 
Rd.,  16  miles  from  Halleck,  to  the  SMITH-SPRAGGIN  CO.,  Salt 
Lake  City,  Utah,  at  $9980. 

Miami,  Arias. — Press  reports  state  that  an  election  will  be 
held  Aug.  12  to  vote  on  the  question  of  issuing  $50,000  in 
bonds,  part  of  the  proceeds  will  be  used  for  improving  county 
highways  in  Gilla  County. 

+Bellinghani,  Wash. — The  contract  for  paving  the  Lake  Rd. 
has  been  awarded  to  L.  H.  LICH,  at  $41,236. 

Colfax,  Wash. — Bids  will  be  received  until  11  a.m.,  Aug.  7, 
by  the  Commissioners  of  Whitman  County  for  draining,  bridg- 
ing and  grading  11%  miles  of  Permanent  Highway  between 
Colfax  and  Pullman.    John  M.  McCaw  is  County  Engr. 

+  Seattle,  Wash. — The  contract  for  paving  Horton  St.  has 
been  awarded  to  D.  H.  TRAPHAGEN,  Alaska  Bldg.,  Seattle, 
at  $20,555. 

Stevenson,  Wash. — At  a  recent  election  the  citizens  of 
Skamania  County  voted  in  favor  of  issuing  $210,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  improving  and  con- 
structing roads. 

Taeoma,  Wash. — Bids  will  be  received  until  Aug.  14  by 
the  Commissioners  of  Pierce  County  for  improving  Permanent 
Highway  No.  5-A. 

Walla  Walla,  Wash. —  (Official) — Bids  will  be  received  until 
Aug.  10  by  M.  A.  Power,  City  Clk.,  for  paving  Rose  and  12th 

St. 

Gresham,  Ore. — The  City  Council  will  soon  award  the  con- 
tract for  hardsurfacing  Roberts  Ave.  and  Second  St.  The  es- 
timated cost  of  the  work  is  $12,000. 

Marshfield,  Ore. — According  to  press  reports,  the  City  Coun- 
cil has  voted  to  improve  Pine  St.,  at  an  estimated  cost  of 
$10,000. 

Oswego,  Ore. — Bids  will  be  received  until  Aug.  5  by  H.  W. 
Koehler,  City  Recdr.,  for  grading  and  hard  surfacing  Front  St. 

+Eureka,  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  street  improvement  to  ELSMORE  &  JACOBS,  at 
$6939. 

+Gridley,  Calif. —  (Official) — A  contract  for  paving  a  num- 
ber of  streets  has  been  awarded  to  the  CLARKE  &  HENERY 
CONSTRUCTION  CO.,   Sacramento,   at  $52,609. 

+  Ontario,  Calif. — The  contract  for  paving  A  St.  has  been 
awarded  to  L.  G.  GARNSEY,  Los  Angeles,  at  $23,000. 

^Richmond,  Calif. — The  City  Council  has  awarded  a  con- 
tract for  paving  North  Tenth  St.  with  bitulithic  to  JOHN 
WORD,  at  $14,251. 

Sacramento,  Calif — (Official) — Bids  were  received  July  26  by 
the  State  Highway  Commission  for  constructing  roads  in  vari- 
ous Counties  as  follows:  (a)  Colusa  County,  Division  3,  Route 
7,  Section  A,  (b)  Monterey  County,  Division  5,  Route  2,  Sec- 
tion D,  (c)  San  Luis  Obispo  County,  Division  5,  Route  2, 
Section  B,  (d)  Marin  County,  Division  5,  Route  1,  Section  A, 
(e)  Santa  Barbara  Countv,  Division  5,  Route  2,  Section  D; 
Clark  &  Henrv  Construction  Co.,  Sacramento,  (a)  $5779;  A.  W. 
&  C.  H.  Gorrell,  San  Francisco,  (b)  $72,848,  (c)  $70,S64;  W.  A. 
Dontanville,  Salines,  (b)  $69,064,  (c)  $74,492;  Hoffmann  &  Mc- 
Laren, Oakland,  (b)  $63,395;  Lou  G.  Hare,  Salines,  (b)  $76,527; 
Highway  Paving  &  Construction  Co.,  San  Francisco,  (b)  $54,- 
507;  Twohv  Bros.,  San  Francisco,  (b)  $85,437,  (c)  $82,791,  (d) 
$52,084;  Tieslau  Bros..  San  Francisco,  (b)  $73,966,  (c)  $74,802, 
(d)  $28,883,  (e)  $71,802;  Petersen  &  Grier,  San  Francisco,  (b) 
$66,733,  (c)  $78,191;  F.  Rolandi,  San  Frencisco,  (c)  $72,651, 
(d)  $29,088,  (e)  $73,685;  Leigh  G.  Garnsev,  Los  Angeles,  (c) 
$76,362,  (e)  $67,959;  Bent  Bros.,  Los  Angeles,  (c)  $72,495;  Pa- 
cific Coast  Construction  Co.,  Fresno,  (c)  $69,396;  Bates  Bor- 
land &  Ayer,  Oakland,  (c)  $75,079,  (d)  $26,849,  (e)  $61,564; 
Seaburv  B.  Peterson,  San  Francisco,  (c)  $74,748;  John  D. 
Marsh,  Bakersfield,  (c)  $67,S09;  Palmer  &  McBryde,  San  Fran- 
cisco, (d)  $25,489;  Daniel  O'Dav  Co.,  San  Francisco,  (d)  $29,- 
201;  Baver  &  Beard,  Two  Rivers,  (d)  $27,421;  W.  J.  Schmidt, 
Berkeley,  (d)  $34,872;  Erickson  &  Petterson,  Inc.,  San  Fran- 
cisco, (d)  $34,290;  Spring  Construction  Co.,  Berkeley,  (d)  $30,- 
858;  Sunset  Construction  Co.,  San  Francisco,  (d)  $31,552;  Fair- 
bunks  &  Baechtel,  Willits.  (d)  $29,961,  (b)  $69,919;  R.  B. 
Markle,  Jr.,  San  Francisco,  (d)  $21,255;  Theodore  Manetas,  San 
Francisco,  (d)  $26,504;  J.  H.  Falconer,  Pinole,  (d)  $23,498;  G. 
W.  Conners,  Eureka,  (d)  $26,885,  (e)  $63,005;  OBrein  Bros., 
Martinez,  (d)  $28,220;  Contra  Costa  Construction  Co.,  Berkeley, 


(d)  $27,532;  P.  H.  Hoare,  Oakland,  (d)  $24,476;  C.  H.  Hudson. 
Los  Angeles,  (e)  $54,586;  Maurice  Ryan  &  Son,  El  Centre  (e) 
$65,293;  Richmon  Rothwell,  Los  Angeles,  (e)  $60,631;  Rob- 
ert Sherer,  Los  Angeles,  (e)  $58,148;  Occidental  Construction 
Co.,  Los  Angeles,  (e)  $69,655;  F.  L.  Smith  Co.,  Eureka,  (e) 
$59,466;  F.  H.  Green,  Eureka,  (e)  $59,994;  E.  J.  Hunt,  Santa 
Margarita,    (e)    $61,831.     Noted   July  15. 

+  Vernon,  Calif. — The  contract  for  paving  Alamada  St.  from 
38th  to  56th  St.  has  been  awarded  to  the  LOS  ANGELES 
PAVING  CO.,  Hellman  Bldg.,  Los  Angeles. 

Halifax,  IV.  S. — Press  reports  state  that  the  City  Council 
plans  to  construct  concrete  sidewalks  on  Morris  St.  and  Vic- 
toria Rd.    F.  W.  Doane  is  City  Engr. 
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+Camhridge,  Mass. — The  contract  for  the  construction  of 
a  three-story,  lOOxlOO-ft.  brick  factory  at  Haywood  and  Main 
St.  for  J.  L.  Hammett  has  been  awarded  to  J.  M.  &  C.  J 
BUCKLEY,  164  Federal  St.,  Boston,  Mass.  Densmore  &  Le 
Clear,  88  Broad  St.,  Boston,  Mass.,  is  Arch. 

Holyoke,  Mass. — The  Yoerk  Tire  &  Rubber  Co.  will  build 

a  garage  on  Chestnut  St.  The  estimated  cost  is  $18,000.  G.  P. 
Alderman  &  Co.  is  Arch. 

+Worcester,  Mass. — The  Wright  Wire  Co.,  Hammond  St., 
has  awarded  the  contract  for  the  construction  of  a  four-story 
brick  addition  to  its  plant  to  E.  D.  WARD.  The  estimated 
cost  is  $25,000. 

+Hartford,  Conn. — The  Whitney  Mfg.  Co.,  Bartholomew 
Ave.,  has  awarded  the  contract  for  the  construction  of  a 
four-story,  60x64-ft.  reinf orced-concrete  addition  to  its  plant 
to  the  J.  H.  CROZIER  CO.,  721  Main  St.  William  A.  Boring, 
32  Broadway,  New  York,  N.  Y.,  is  Arch.    Noted  May  6. 

New  Haven,  Conn. — The  New  Haven  Pulp  &  Board  Co.  will 
build  a  brick  building  on  Railroad  Ave.,  estimated  to  cost 
$70,000. 

New  Haven,  Conn. — Cowles  Folman,  677  State  St.,  will 
build  a  three-story,  60x75-ft.  brick  and  steel  garage  and  repair 
shop  at  State  and  Trumbull  St.  R.  W.  Foote,  424  Chamber 
of  Commerce  Bldg.,  is  Arch. 

Providence,  R.  I. — Simeon  Klein,  Ashburton  St.,  will  build 
a  2%-story,  46xl00-ft.  brick  smelting  plant. 

Buffalo,  N.  Y. — The  Dold  Packing  Co.  will  build  a  five-story, 
100xl60-ft.  reinforced-concrete  addition  to  its  plant  at  William, 
Howard  and  Detroit  St.,  to  cost  $200,000. 

+Jamestown,  IV.  Y. — The  Gurney  Ball  Bearing  Co.  has 
awarded  the  contract  for  the  construction  of  its  plant  to  the 
LACKAWANNA  BRIDGE  CO.,  Buffalo,  N.  Y. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — P.  H.  Connor 
will  build  a  three-story,  100xl28-ft.  brick  and  concrete  factory 
and  warehouse  on  18th  St.,  to  cost  about  $100,000.  William 
Higginson,   13  Park  Row   (Borough  of  Manhattan),   is  Arch. 

+  New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
The  TURNER  CONSTRUCTION  CO.,  11  Broadway  (Borough 
of  Manhattan),  has  been  awarded  the  contract  for  the  con- 
struction of  a  seven-story,  100xl68-ft.  reinforced-concrete 
addition  to  the  plant  of  A.  Schrader's  Son,  Inc.,  Vanderbilt 
and  Atlantic  Ave.    Timmis  &  Chapman  is  Arch. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
The  TURNER  CONSTRUCTION  CO.,  11  Broadway  (Borough 
of  Manhattan),  has  been  awarded  the  contract  for  the  con- 
struction of  an  11-story,  100xl34xl77-ft.  reinforced-concrete 
factory  at  Flatbush  Ave.  and  Concord  St.  for  the  Sperry 
Gyroscope  Co.  Frank  J.  Helmle,  190  Montague  St.,  is  Arch. 
Noted  July  1. 

New  York,  N.  Y. —  (Borough  of  Queens) — The  Texas  Oil  Co., 
17  Battery  PL  (Borough  of  Manhattan),  will  build  a  plant 
at  Marsh  St.  and  Dutchkills  Creek  to  cost  $100,000. 

Syracuse,  N.  Y. —  (Official) — Bids  are  being  received  by 
Edward  A.  Howard  &  Son,  Arch.,  503  The  Bastable,  for  the 
construction  of  a  $20,000  building  for  the  Fleischmann  Co. 
Noted  July  29. 

+Troy,  N.  Y. — The  DEVERALL-SPENCER  CO.,  Baltimore, 
Md.,  has  been  awarded  the  contract  for  the  construction  of  a 
five-story  concrete  mill  and  a  one-story  warehouse  for  the 
Boutwell  Milling  &  Grain  Co.  on  South  River  St.  The  esti- 
mated cost  is  $70,000. 

+Butler,  N.  J. —  (Official) — Bids  will  soon  be  received  for 
the  construction  of  a  three-story  brick  factory  for  the 
Pequanoc  Rubber  Co.  The  estimated  cost  is  $25,000.  Oakley 
Houman,  6  Park  Ave.,  Paterson,  N.  J.,  is  Arch.    Noted  July  1. 

East  Orange,  N.  J. — The  Crocker  &  Wheeler  Co.  plans  to 
build  a  62x201-ft.  concrete  addition  to  its  plant,  to  cost  $18,000. 

Newark,  N.  J. — J.  Wiss  &  Sons  Co.,  31  Littleton  Ave.,  will 
build  a  four-story,  50x75-ft.  addition  to  its  plant  to  cost 
about  $15,000.     Frederick  A.  Phelps  is  Arch. 

Plainfield,  N.  J. — The  Plainfield  Storage  Warehouse  Co.  will 
build  a  storage  warehouse  on  East  Third  St.  The  estimated 
cost  is  $30,000. 

Philadelphia,  Penn. — The  Eynon  Evans  Mfg.  Co.  will  build 
a  three-story,  50xl20-ft.  foundry  and  a  51xl20-ft.  machine 
shop  at  17th  and  Allegheny  St. 

+Philadelphia,  Penn. — The  contract  for  the  construction  of 
a  five-story,  35xl40-ft.  brick  and  steel  factory  at  503  Market 
St.  for  the  Haverford  Cycle  Club  has  been  awarded  to  the 
PHILIP  HAIBACH  CONTRACTING  CO.,  26th  and  Thompson 
St.    Peuckert  &  Wunder,  310  Chestnut  St.,  is  Arch. 

+Pittshurgh,  Penn. — D.  T.  RIFFLE  has  been  awarded  the 
contract  for  the  construction  of  a  six-story,  54xll0-ft.  rein- 
forced-concrete warehouse  on  Penn  Ave.  for  the  George  S. 
Dougherty  Co.    Noted  July  22. 

^Baltimore,  Md. — The  Terminal  Freezing  &  Heating  Co. 
has  awarded  the  contract  for  the  construction  of  a  six-story, 
41xl42-ft.  cold-storage  plant  at  412-14  South  Eutaw  St.  to 
the  CONSOLIDATED  ENGINEERING  CO.  The  estimated  cost 
is  $20,000.    Noted  June  17. 

+Baltiniore,  Md. — The  Bartlett  Haywood  Co.,  South  Charles 
St.,    has   awarded   the   contract   for   the   construction   of  an 
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addition  to  its  plant  to  J.  HENRY  SMITH.  The  estimated 
cost  is  $100,000. 

Sparrows  Point,  Md. —  (Baltimore  post  office) — The  Mary- 
land Steel  Co.  will  soon  start  work  on  improvements  to  its 
marine   department   to  cost  about  $1,000,000. 

Asheville,  N.  C. — The  Azalea  Woodworking  Co.,  whose  plant 
was  recently  destroyed  by  fire  at  a  loss  of  $40,000,  will  be 
rebuilt.    W.  D.  Riddick  is  Pres. 

Richmond,  Va. — The  Albermarle  Paper  Co.  will  build  a 
factory  on  Tredegar  St.,  to  cost  $13,750. 

Richmond,  Va. — The  Baldwin  &  Brown  Co.,  Richmond,  Va., 
will  build  a  six-story  warehouse  on  17th  St. 

♦Sew  Orleans,  La. —  (Official) — The  Board  of  Port  Commis- 
sioners has  awarded  the  contract  for  the  construction  of  a 
reinforced-concrete  wharfhouse  and  warehouse  to  JACOB  A. 
ZIMMERMAN,  18  East  41st  St.,  New  York,  N.  Y.,  at  $1,109,000 
Ford,  Bacon  &  Davis,  921  Canal  St.,  is  Arch.    Noted  July  1. 

Knoxville,  Tenn. — The  Ross  &  Republic  Marble  Co.  will 
rebuild  its  plant  which  was  recently  destroyed  by  fire  at  a 
loss  of  $75,000.     A.  M.  Glasgow  is  Vice-Pres.  and  Gen.  Mgr. 

♦Cleveland,  Ohio — The  Cleveland  Ry.  Co.  has  awarded  the 
contract  for  the  construction  of  a  one-story,  lOOxlll-ft. 
reinforced-concrete  and  brick  repair  shop  to  the  W  I  THOMP- 
SON &  SONS  CO.    The  estimated  cost  is  $35,000. 

♦  Fostoria,  Ohio — The  contract  for  the  construction  of  a 
packing  plant  for  the  Postoria  Provision  Co.,  106%  Main  St, 
has  been  awarded  to  J.  J.  MYER,  Lorain,  Ohio,  "at  $31,975. 
Noted  July  15. 

Toledo,  Ohio — (Official) — Thomas  F.  Huber,  Arch.,  is  pre- 
paring preliminary  plans  for  the  construction  of  a  building 
for  the  American  Plumbers  Supply  Co.,  to  cost  approximately 
$100,000. 

Toledo,  Ohio — The  Herbrand  Co.  will  build  a  $20,000  addi- 
tion to  its  plant. 

♦Anderson,  Ind. — The  contract  for  the  construction  of  two 
additions  to  the  plant  of  the  Remy  Electric  Co.  has  been 
awarded  to  ESHELMAN  &  SON.     Estimated  cost,  $13,000. 

Indianapolis,  Ind. — The  San-I-Deal  Paper  Bottle  Co.,  re- 
cently incorporated  with  a  capital  of  $300,000,  will  build  a 
factory.  G.  K.  Jeffries,  Gen.  Supt.  of  the  Terre  Haute,  Indian- 
apolis &  Eastern  Traction  Co.,  is  Pres. 

Detroit,  Mich. — The  Northway  Motor  Co.  will  build  an 
addition  to  its  plant  at  855-7  West  Hancock  St.,  to  cost  $40,000. 

Detroit,  Mich. — The  Mazer  Cigar  Mfg.  Co.  plans  the  con- 
struction of  a  four-story,  31xl03-ft.  addition  to  its  plant  at 
Grandy  and  Theodore  St.     Jacob  Mazer  is  Secy,   and  Treas. 

♦  Detroit,  Mich. — The  contract  for  the  construction  of  a 
three-story  addition  to  the  plant  of  the  Hudson  Motor  Car  Co 
has  been  awarded  to  the  BRYANT  &  DETWILER  CO.  Albert 
Kahn,  58  La  Fayette  Ave.  is  Arch.    Noted  July  15. 

Grand  Haven,  Mieh. — The  Ottawa  Leather  Co.  plans  the 
construction  of  a  110xl80-ft.  addition. 

♦Ionia,  Mieh. — The  Ypsilanti  Reed  Co.  has  awarded  the 
contract  to  HERMAN  &  SON,  Grand  Rapids,  Mich.,  for  the 
construction  of  a  five-story,  110xl65-ft.  factory. 

Lansing-,  Mich — The  Reo  Motor  Car  Co.  will  build  three 
additions  to  its  plant,  to  cost  approximately  $250,000. 

Saginaw,  Mich. —  (Official) — The  Jackson-Church-Wilcox  Co 
will  soon  start  work  on  the  construction  of  a  $25,000  addition 
to  its  plant. 

Chicago,  111. — Swift  &  Co.,  Chicago,  111.,  will  build  a  seven- 
story  storage  plant  at  the  Union  Stock  Yards,  to  cost  $125,000 
B.  H.  Jielson  is  Arch. 

Chicago,  III. — The  Chicago  Title  &  Trust  Co.,  69  West 
Washington  St.,  will  build  a  seven-story  reinforced-concrete 
warehouse  at  411  West  Ontario  St.,  to  cost  $150,000  Paul 
Gerhardt,  64  West  Randolph  St.,  is  Arch. 

Chicago,  111. — The  Hanson  &  Van  Winkle  Co.,  Newark  N 
J.,  and  Clinton  and  Madison  St.,  Chicago,  111.,  will  build  a 
three-story,  50x70-ft.  brick  factory  at  838  West  Erie  St  to 
cost  $20,000.  Huehl,  Schmidt  &  Holmes,  154  West  Randolph 
St.,  is  Arch. 

Chicago,  111. — D.  J.  Hauptman,  1307  City  Hall  Sq.  Bldg.,  will 
build  a  75xl25-ft.  machine  shop  at  1744  North  Kolmar  Ave  ,  to 
cost  $14,000.     D.  S.  Clafter,  64  West  Randolph  St.,  is  Arch. 

Chicago,  111. — The  Cudahy  Packing  Co.  will  build  a  two- 
story  plant  at  9101-11  Baltimore  Ave.,  to  cost  $120,000.  R  F 
Newberry  is  Arch. 

Chicago,  111. — The  Harder  Storage  &  Van  Co.  will  build  an 
eight-story  brick  warehouse  at  3948  Calumet  Ave.,  to  cost 
$25,000.    S.  H.  Dunford  is  Arch. 

Granite  City,  111. — The  National  Enameling  &  Stamping  Co 
plans  to  spend  $200,000  for  improvements  to  its  plant.  Thomas 
K.  Niedringhaus  is  Vice-Pres. 

Milwaukee,  Wis. — The  Northwestern  R.R.  Co.  will  build  a 
grain  elevator  on  Kinnickinnic  Ave.,  to  cost  $500,000. 

Monticello,  Wis. — Edward  Witter  &  Bros,  plans  the  con- 
struction of  a  four-story,  50xl00-ft.  reinforced-concrete  cold- 
storage  warehouse  at  the  Illinois  Central  R.R.  tracks.  The 
estimated  cost  is  $32,500. 

Den  Moines,  Iowa — Bids  will  soon  be  received  by  the 
Clemens  Auto  Co.  for  the  construction  of  a  four-story,  rein- 
forced-concrete warehouse  at  Tenth  and  Mulberry  St.,  to  cost 
about  $40,000. 

♦Omaha,  Neb. — BUSK  &  WIND  has  been  awarded  the  con- 
tract for  the  construction  of  a  five-story,  66xl32-ft.  brick 
and  concrete  building  at  15th  and  Jones  St.  for  the  Western 
Newspaper  Union,  at  $90,000.  John  McDonald,  Omaha  Na- 
tional Bank  Bldg.,  is  Arch. 

♦Kansas  City,  Mo. — GARDNER  BROS,  has  been  awarded 
tne  contract  for  the  construction  of  a  two-story,  49x90-ft 
brick  warehouse  at  1905-7  Wyandotte  St.  for  A.  B  Stevens 
The  estimated  cost  is  $17,000. 


EI  Paso,  Tex. — The  Riverside  Cement  Co.  plans  the  con- 
struction of  a  $300,000  plant. 

Houston,  Tex. — The  Walker-Smith  Grocery  Co.  plans  the 
construction  of  a  two-story,  lOOxlOO-ft.  reinforced-concrete 
warehouse  at  Wood  and  Willow  St.,  to  cost  $30,000. 

San  Antonio,  Tex. — The  International  &  Great  Northern 
R.R.  Co.  has  purchased  a  108-acre  tract  on  which  it  will 
build  shops  and  roundhouses.    The  estimated  cost  is  $500,000. 

Seattle,  Wash. — Bids  will  be  reecived  about  Sept.  1  for 
the  construction  of  a  five-story,  72x242-ft.  building  to  cost 
$500,000,  or  an  eight-story  building  of  the  same  dimensions 
to  cost  $850,000,  for  the  Times  Publishing  Co.  Bebb  and  Gould 
Denny  Bldg.,  is  Arch. 

Spokane,  Wash. — Bids  will  soon  be  received  for  the  con- 
struction of  a  $75,000  machinery  warehouse  at  Monroe  and 
Lincoln  St.  for  the  International  Harvester  Co. 

Spokane,  Wash. — The  McClintock  Trunkey  Co.,  Washington 
and  Stevens  St.,  will  build  a  five-story,  concrete  building  on 
Stevens  St.,  to  cost  $50,000. 

Tacoma,  Wash. — The  Friddle  Motor  Car  Co.  will  build  a 
plant,  estimated  to  cost  $50,000.     James  A.  Friddle  is  Pres. 

♦Roseburg,  Ore. — The  contract  for  the  construction  of  a 
saw-mill  for  Kendall  Bros.,  Pittsburg,  Penn.,  has  been  awarded 
to  the  ALLIS-CHALMERS  CO.,  Milwaukee,  Wis.  The  esti- 
mated cost  is  $350,000.    Noted  May  20. 

+Los  Angeles,  Calif. — The  Hollywood  Fireproof  Storage 
Co.,  incorporated  by  C.  E.  Toberman,  has  awarded  the  contract 
for  the  construction  of  a  two-  and  three-story,  55xl40-ft. 
reinforced-concrete  warehouse  on  Highland  Ave.  to  the  F.  O 
ENGSTRUM  CO.  E.  P.  Parcher  is  Arch.  John  F.  Blee,  509 
Union  League  Bldg.,  is  Engr.    Noted  Mar.  11. 

+San  Fernando,  Calif. —  (Official) — The  contract  for  the 
construction  of  a  lemon  packing  plant  for  the  San  Fernando 
Lemon  Association  has  been  awarded  to  H.  T.  KEMP,  Pasa- 
dena, Calif.,  at  $1  7,650.  Other  bids  were:  F.  O.  Engstrum  Co., 
$20,540;  Hall  Martin  Co.,  $26,766;  John  Simpson  Co.,  $26,300; 
Alta  Planing  Mill  Co.,  $20,985;  William  Loesch,  $21,500.  H. 
A.  Hamm,  100  North  Daisy  Ave.,  La  Manda  Park,  Calif.,  is 
Arch.    Noted  July  1. 

FEDERAL  GOVERNMENT  WORK 
Riprap — New  London,  Conn. — Bids  will  be  received  until 
2  p.m.,  Aug.  10,  at  the  U.  S.  Engineer  Office,  for  furnishing 
and  placing  about  2000  long  tons  of  riprap  for  the  repair  of 
breakwaters  at  Duck  Island  Harbor  and  at  the  mouth  of  the 
Housatonic  River,  Conn. 

Post  Office — Gouverneur,  N.  Y. — Bids  will  be  received  by 
James  A.  Wetmore,  Superv.  Arch.,  Treasury  Dept.,  Washing- 
ton,  D.  C,  until  3  p.m.,  Sept.  19,  for  the  construction  of  a 
post  office  at  Gouverneur. 

Riprap — New  York,  N.  Y. — The  following  bids  were  re- 
ceived by  the  Lighthouse  Inspector,  Tompkinsville,  for  fur- 
nishing about  2700  tons  riprap  at  the  Coney  Island  Light 
Station.  Bouker  Contracting  Co.,  $2.75  ton;  W.  J.  Scanlon  Co., 
$1.80;  O'Brien  Bros.,  Inc.,  $2.50;  W.  H.  C.  Russell,  $1.43;  R.  M. 
Brown,  $1.97;  A.  M.  Hazell,  $1.65;  A.  R.  Morrison,  $1.80;  C.  R. 
Simpson,   $1.60.     Noted  July  8. 

Scow  and  Dredge — New  York,  N.  Y. — All  bids  received  for 
constructing  the  scow  and  dredge  "General  Gillespie,"  have 
been  rejected.    Noted  May  6  and  June  17. 

♦  Dredging — New  York,  N.  Y. —  (Borough  of  Queens) — The 
contract  for  dredging  in  Newton  Creek,  has  been  awarded  to 
P.  SANFORD  ROSS,  INC.,  at  26Jc.  per  cu.yd.  Noted  June  3  and 
July  29. 

★  Stone — Cold  Spring,  N.  J. — Bids  will  be  received  until  11 
a.m.,  Aug.  20,  at  the  U.  S.  Engineer  Office,  Old  Federal  Bldg., 
Wilmington,  Del.,  for  repairs  to  Cold  Spring  Inlet. 

Storehouse — Indianhead,  Md. — Bids  will  be  received  until 
11  a.m.,  Aug.  28,  by  William  M.  Smith,  Act.  Ch.  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  the  con- 
struction of  a  corrugated  steel  storehouse  at  the  naval  prov- 
ing ground. 

Underground  Cable  and  Motor  Apparatus — Washington, 
D.  C. — Bids  will  be  received  by  the  Commissioners,  District  of 
Columbia  until  2  p.m.,  Aug.  24,  for  furnishing  underground 
signal  and  telephone  cable,  and  until  Aug.  9,  for  furnishing 
four  automobiles.  Specifications  may  be  obtained  of  the  Pur- 
chasing Officer,  320  District  Bldg. 

♦Building — Radio,  Va. — The  contract  for  constructing  a 
brick  office  building  has  been  awarded  to  W.  E.  MOONEY, 
Washington,  D.  C,  at  $6966.     Noted  Apr.  22. 

Post  Office — Charlotte,  N.  C. — All  bids  received  for  the  con- 
struction, of  the  U.  S.  post  office  and  court  house  at  Charlotte, 
have  been   rejected.     Noted  May  27  and  July  29. 

Bulkhead — Charleston,  S.  C. — Bids  will  be  received  by  the 
Light  House  Inspector,  until  noon  Aug.  10,  for  constructing 
timber  bulkhead  at  site  of  new  Charleston  light  house  depot 
on  the  Ashley  River. 

Buildings  and  Incinerator — Port  Roval,  S.  C. — Bids  will  be 
received  by  William  M.  Smith,  Act.  Ch.,  Bureau  of  Yards  and 
Docks,  Navy  Dept.,  Washington,  D.  C,  until  11  a.m.,  Aug.  28, 
for  the  construction  of  buildings  and  incinerator  at  Paris 
Island,  Port  Royal. 

♦Jetties — New  Orleans,  La. — The  contract  for  furnishing 
and  placing  on  jetty  at  Southwest  Pass,  Mississippi  River, 
about  12,000  tons  of  stone  has  been  awarded  to  A.  F.  ALEX- 
ANDER, New  Orleans,  La.,  at  $47,640.    Noted  July  8. 

★Light  Station — New  Orleans,  La. — Bids  will  be  received 
by  the  Lighthouse  Inspector,  until  2  p.m.,  Sept.  10,  for  the 
construction  of  a  light  station  and  five  lighted  beacons  for 
the  Atchafalaya  Entrance. 

★  Fuel  Flats  and  Barges — Cincinnati,  Ohio — Bids  will  be  re- 
ceived at  the  U.  S.  Engineer  Office,  405  Customhouse,  until 
2  p.m.,  Aug.  31,  for  constructing  and  delivering  four  steel  fuel 
flat  and  two  steel  barges. 
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Breakwater  ami  Pierhead — Conneaut,  Ohio — The  lowest 
bid  submitted  for  the  construction  of  the  pierhead  and  rubble 
mound  breakwater  at  Conneaut  Harbor,  was  that  of  the  Coast 
&  Lakes  Contracting  Co.,  1836  Euclid  Ave.,  Cleveland,  Ohio. 
Noted  July  8. 

+Dr  MSging — Grand  Marais,  Mich. — The  contract  for  dredg- 
ing at  Grand  Marais  has  been  awarded  to  the  DULUTH-SU- 
PERIOR  DREDGING  CO.,  Duluth,  Minn.,  at  $5940.  Noted 
July  29. 

Excavation — Newell,  S.  D. — Bids  will  be  received  by  the  U. 
S.  Reclamation  Service,  Washington,  D.  C,  until  4  p.m.,  Aug 
27,  for  the  construction  of  the  North  Canal  extension  and 
laterals.  Belle  Fourche  project,  in  the  vicinity  of  Newell.  The 
work  involves  the  excavation  of  about  65,900  cu.yd.  of  ma- 
terial in  open  cut. 

Bridge — Great  Falls,  Mont. — Bids  will  be  received  by  the  U. 
S.  Reclamation  Service,  Washington,  D.  C,  until  2  p.m.,  Sept. 
8,  for  furnishing  and  erecting  a  steel  bridge  of  three  100-ft. 
spans  and  a  structural  steel  movable  crest  with  operating  ma- 
chinery for  the  Vandalia  dam  of  the  Milk  River  project. 

+Irrigation — Great  Falls,  Mont. — A  contract  has  been 
awarded  the  TWO-MIRACLE  CONCRETE  CORPORATION,  at 
$31,383,  for  the  construction  of  laterals  A  and  31-A,  on  the 
Flathead  Irrigation  Project. 

Post  Office — Fulton,  Mo. — Bids  will  be  received  by  James  A. 
Wetmore,   Act.    Superv.    Arch.,    Treasury    Dept.,  Washington, 

D.  C,  until  3  p.m.,  Sept.  7,  for  the  construction  of  the  post 
office  at  Fulton. 

Post  Office — Webb  City,  Mo. — The  following  bids  were  re- 
ceived for  the  construction  of  the  post  office  at  Webb  City: 
(a)  limestone;   (b)  sandstone:     R.  S.  Moore,  Lafavette,  Ind., 

(a)  $55,920;  Frank  L.  Johnson,  Duluth,  Minn.,  (a)  $54,696; 
Kreipke  &  Schafer  Construction  Co.,  El  Reno,  Okla.,  $59,000; 
W.  H.  Fissell  &  Co.,  St.  James  Bldg.,  New  York,  $53,000,  (b) 
$56,000;  W.  G.  Carter  Co.,  Chicago,  111.,  (a)  $56,535,  (b)  $61,- 
035;  G.  W.  Miller  &  Co.,  Carthage,  Mo.,  (a)  $59,900,  (b)  $69,900; 

E.  A.  Steininger  Construction  Co.,  St.  Louis,  Mo.,  (a)  $56,700; 
Southern  Construction  Co.,  Overland,  Mo.,  (a)  $59,205,  (b)  $63,- 
500;  George  A.  Shaul,  Seneca,  Kan.,  (a)  $50,742;  Callahan- 
Mandl  Co.,  Chicago,  111.,  (a)  $53,885,  (b)  $56,885;  Barnes  Bros., 
Logansport,  Ind.,  (a)  $53,700,  (b)  $59,700;  Dieter  &  Wenzel 
Construction  Co.,  Wichita,  Kan.,  (a)  $55,987;  Algernon  Blair, 
Montgomery,  Ala.,  (a)  $51,408;  Colonial  Construction  &  Sup- 
ply Co.,  Inc.,  Charlottesville,  Va.,  (a)  $53,997;  (b)  $56,997 
Thomas  W.  Cissell,  Wooster,  Ohio,  (a)  $58,000,  (b)  $61,000 
Rogers  &  Kaiser,  People's  Gas  Bldg.,  Chicago,  111.,  (a)  $55,448 

(b)  $58,977;  G.  W.  Stiles  Construction  Co.,  Rookerv  Bldg.,  Chi- 
cago, 111.,  (a)  $57,875;  Mayben  &  Freuchtel.  Gadsden,  Ala.,  (a) 
$56,763;  Hiram  Llovd  Building  &  Construction  Co.,  Odd  Fel- 
lows' Bldg.,  St.  Louis,  Mo.,  (a)  $53,176;  (b)  $58,176.  Noted 
June  17. 

Post  Office  and  Courthouse — Amarillo,  Tex. — Bids  will  be 
received  by  James  A.  Wetmore,  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  until  3  p.m.,  Aug.  31,  for  the  construction 
of  a  post  office  and  courthouse  at  Amarillo. 

+Building — Marlin,  Tex. — The  contract  for  the  construction 
of  a  post  office  has  been  awarded  to  VOLNEY  E.  TAYLOR, 
Ennis,  Tex.,  at  $44,750.    Noted  May  13. 

Reclamation  Service — Provo,  Utah — According  to  press  re- 
ports the  following  bids  were  received  for  constructing  13 
miles  of  lateral  canals  of  the  Strawberry  valley  reclamation 
project  in  Goshen  valley:  Heuser  &  Sims,  Salt  Lake,  $73,547; 
G.  H.  Gilkerson,  Salt  Lake,  $74,342;  Mendenhal,  Straw  &  Bird, 
Springville,  $93,111.    Noted  July  1. 

+Extension  to  Jetties — Portland,  Ore. — The  contract  for  en- 
larging and  repairing  receiving  wharves  and  tramways  and 
extending  jettys  at  mouth  of  Siuslaw  River,  has  been  awarded 
to  the  MIAMI  QUARRY  CO.,  Portland,  at  $176,570.  Noted 
July  29. 

★Light  Station — Navassa  Island,  West  Indies — Specifica- 
tions for  the  construction  of  the  light  station  are  on  file  at 
the  office  of  "Engineering  News"  10th  Ave.  and  36th  St.  New 
York.     Noted  July  22. 

MISCELLANEOUS 

★Dredging — Boston,  Mass. —  (Official) — Bids  will  be  re- 
ceived by  Edward  L.  McSweeney,  Chn.,  Dirs.  of  the  Port  of 
Boston,  until  noon,  Aug.  11,  for  dredging  at  Pleasant  Park 
Yacht  Club,  Winthrop,  Orients  Heights  Yacht  Club,  East 
Boston,  and  Wessagusset  Yacht  Club,  North  Weymouth.  Bids 
will  also  be  received  at  the  same  time  for  dredging  at  Maiden 
Bridge   in   the  Mystic   River,  Charlestown. 

Dredging; — Boston,  Mass. — The  following  are  the  bids  re- 
ceived by  the  Harbor  and  Land  Commission  for  dredging 
Wellfleet.  Barnstable  and  Nobscusset  harbors.  For  the  work 
at  Barnstable  the  bids  were  as  follows: 


John  H.  Gerrish  

J.  S  Packard  Dredging  Co. 

Eastern  Dredging  Co  

J.  P.  O'Riordan  

John  R.  Burke  

Bay  State  Dredging  Co. .  .  . 


Dredging 

Filling 

and  Small 

Large 

in  on 

Boulders, 

Boulders, 

Shore, 

(cu.yd.) 

(cu.yd.) 

(cu.yd.) 

$6.00 

$0  163 

$0,299 

7.00 

.237 

.23 

9  50 

.29 

19 

10  00 

24 

10  00 

.23 

10  00 

The  Nobscusset  (Dennis  harbor)  bids  were: 


Bay  State  Dredging  Co. . . . 
J.  S.  Packard  Dredging  Co. 

John  H.  Gerrish  

Eastern  Dredging  Co  

John  P.  O'Riordan  

John  R.  Burke  


Dredging 

and  Small 

Large 

Boulders, 

Boulders, 

(cu.yd.) 

(cu.yd.) 

$  315 

$10  00 

.2689 

8.00 

213 

8  00 

.  1945 

10  00 

.255 

10  00 

.28 

10.00 

John  H.  Gerrish  also  submitted  an  alternate  bid,  stating 
that  if  awarded  the  Barnstable  contract  he  would  do  the 
dredging  at  Nobscusset  for  $0.183c.  per  cu.yd.  The  Wellfleet 
bids  were: 


Dredging 

and  Small  Large 

Boulders,  Boulders, 

(cu.yd.)  (cu.yd.) 

Bay  State  Dredging  Co                                                    $  20  $10  00 

J.  S.  Packard  Dredging  Co                                      .           .239  .239 

John  H.  Gerrish                                                     .           .143  6.00 

Eastern  Dredging  Co                                                             .205  9.50 

I.  P.  O'Riordan                                                                 .255  10.00 

♦Dredging — Boston,  Mass. — (Official) — The  contract  for 
dredging  15,000  cu.yd.  in  the  channel  of  the  Abcrjona  River 
has  been  awarded  to  COLEMAN  BROS.,  Chelsea,  Boston,  at 
$13,500.  Other  bids  were  Lawler  Bros.,  $33,000;  John  P. 
Cavanagh  Co.,  $26,250;  Bay  State  Dredging  Co.,  Ltd.,  $20,850; 
Eastern  Dredging  Co.,  $13,725;  William  R.  Farrell,  $13,650. 
John  R.  Rablin  is  Ch.  Engr.    Noted  July  22. 

★+Subway — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
(Official) — The  contract  for  the  construction  of  Section  No.  3, 
Route  No.  12,  of  the  Eastern  Parkway  subway  has  been 
awarded  to  RODGERS  &  HAGGERTY,  Harlem  River  and 
152d  St.,  at  $2,170,652.     Noted  July   15  and  29. 

★  Subway — New  York,  N.  Y. — (Borough  of  Brooklyn)  — 
(Official) — The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  the  construction  of  Section  No.  2, 
Route  No.  29  of  the  Nostrand  Ave.  Subway:  Dock  Contractor 
Co.,  Union  Sq.  Park,  New  York,  $1,692,370;  D.  Donegan  Co., 
$1,849,286;  T.  A.  Gillespie  Co.,  $1,879,998;  Newman  &  Carey, 
$1,953,097;  Rodgers  &  Hagerty,  Inc.,  $2,010,207;  Underpinnig  & 
Foundation  Co.,  $2,110,057;  Oscar  Daniels  Co.,  $2,112,924;  Mason 
&  Hanger  Co.,  Inc.,  $2,150,242;  E.  E.  Smith  Contracting  Co., 
$2,184,360;  John  J.  Creein,  $2,811,475.    Noted  July  15. 

Hose  Reel  Carts — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Official) — Bids  will  be  received  by  J.  T.  Fetherston. 
Comr.,  Dept.  of  Street  Cleaning,  until  noon,  Aug.  9,  for 
furnishing  and  delivering  100  hose  reel  carts. 

+Lamp  Posts — New  York,  N.  Y. —  (Borough  of  Manhattan) 
— (Official) — The  contract  for  furnishing  and  delivering  c.-i. 
lamp  posts  with  steel  shafts  for  the  Department  of  Water 
Supply,  Gas  and  Electricity,  has  been  awarded  to  the  J.  L. 
MOTT  CO.,  118  Fifth  Ave.,  New  York,  at  $39,568.  Noted 
July  29. 

+Automobile  Runabouts — New  York,  N.  Y. — (Borough  of 
Manhattan)  —  (Official) — The  contract  for  furnishing  and  de- 
livering 20  automobile  runabouts  to  the  Fire  Department  has 
been  awarded  to  the  FORD  MOTOR  CO.,  1723  Broadway, 
New  York,  at  $8465.     Noted  July  22  and  29. 

★+Subwny — New  York,  N.  Y. —  (Borough  of  Manhattan) — ■ 
(Official) — The  contract  for  the  construction  of  Section  No.  3, 
Routes  Nos.  4  and  36,  a  part  of  the  Broadway  subway,  has 
been  awarded  to  the  HOLBROOK,  CABOT  &  ROLLINS  COR- 
PORATION, 52  Vanderbilt  Ave.,  New  York,  at  $3,730,913. 
Noted  July  15  and  29. 

★  Subway  Station — New  York,  N.  Y. — (Borough  of  Queens) 
—  (Official) — Bids  were  received  by  the  Public  Service  Com- 
mission, 154  Nassau  St.  (Borough  of  Manhattan),  for  the 
construction  of  the  station  finish  on  Route  No.  50  of  the 
Queensboro  Subway  extension,  and  Section  Nos.  1  and  3, 
Route  Nos.  36  and  37,  of  the  Corona  Elevated  R.R.  from  Snare 
&  Triest  Co.,  233  Broadway,  New  York,  $611,563,  and  Marble 
Arch  Co.,  216th  St.  and  Broadway,  New  York,  $750,000.  The 
above  figures  are  the  unofficial  totals.    Noted  July  15. 

Elimination  of  Grade  Crossing — Passaic,  N.  J. — The  Lacka- 
wanna R.R.  has  entered  into  agreement  with  the  Acquacka- 
nonk  Township  Committee  for  the  elimination  of  its  grade 
crossing  at  River  Road,  Delawanna,  by  the  construction  of  a 
bridge  over  the  tracks  and  depressing  the  roadway  at  Wil- 
liam St. 

★Grading — Trenton,  N.  J. —  (Official) — Bids  will  be  received 
by  E.  J.  Edwards,  Comptroller,  State  House,  Trenton,  until 
noon,  Aug.  17,  for  about  60,000  cu.yd.  of  grading  and  filling 
in  the  rear  of  the  Capitol. 

Motor  Fire  Apparatus — -Edwardsville,  Penn. — The  City 
Council  has  passed  an  ordinance  appropriating  $15,000  for  the 
purchase  of  motor  fire  apparatus. 

Dredging,  Etc. — Philadelphia,  Penn. — Bids  will  be  received 
by  John  Meigs,  Dir.,  Dept.  of  Wharves,  Docks  and  Ferries, 
until  Aug.  16  for  dredging  in  Delaware  River  Channel  also  for 
constructing  a  temporary  bulkhead  in  the  Schuylkill  River. 

★+Wharf  and  Warehouse — Augusta,  Ga. — The  contract  for 
constructing  the  reinforced-concrete  wharf  and  steel  ware- 
house, has  been  awarded  bv  the  Citv  Council  to  the  GEORGIA 
CONTRACTING  CO.,  Augusta,  at  $27,956.  Noted  June  24  and 
July  15. 

Drainage — New  Albany,  Miss. — It  is  reported  that  bids  will 
be  received  by  the  Big  Creek  Drainage  District,  New  Albany, 
until  Aug.  9  for  drainage  work,  requiring  about  276, S22  cu.yd. 
of  excavation. 

Drainage — Selmer,  Tenn. — Press  reports  state  that  bids  will 
be  received  until  Aug.  12  by  the  Cypress  Creek  Drainage  Dis- 
trict, No.  9,  for  the  construction  of  a  Canal  4.8  miles  long. 

Terminal  Improvements — Louisville,  Ky. — It  is  planned  to 
improve  the  water  front  by  the  construction  of  a  terminal 
system.    The  Board  of  Trade  is  interested. 

+Grand  Stand — Louisville,  Ky. — The  contract  for  the  erec- 
tion of  the  concrete  grandstand  on  the  athletic  field  of  the 
high  school,  has  been  awarded  to  ORVID  NORELL,  Louis- 
ville at  about  $15,000. 

Ditch — Morganfield,  Ky. — The  contract  for  the  construction 
of  the  O'Nan  Public  ditch  will  soon  be  awarded.  The  plans  call 
for  about  13%  miles  of  ditch,  requiring  622.000  cu.yd.  of  ex- 
cavation.   Norman  R.  Arcutt,  Morganfield,  is  Ch.  Engr. 

Motor  Fire  Apparatus — Bellaire,  Ohio — Bids  will  be  re- 
ceived by  the  Director  of  Public  Service  until  Aug.  11  for  fur- 
nishing two  fire  trucks,  and  one  tractor  for  a  chemical  and 
hose  cart.    Noted  July  1. 

Elimination  of  Grade  Crossings — Cleveland,  Ohio — Accord- 
ing to  press  reports  work  will  start  about  Sept.  15  on  the 
elimination  of  grade  crossings  in  Cleveland  by  the  New  York, 
Chicago  &  St.  Louis  Ry.    Noted  Mar.  18. 
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+Ditch — Defiance,  Ohio — The  contract  for  the  Lost  Creek 
Ditch  Improvement  No.  437  has  been  awarded  to  GILMORE 
BROS,  and  EDWARD  BODETT,  Toledo,  Ohio,  at  $46,000. 
There  will  be  528,422  cu.yd.  of  dredging  required.  Noted 
Mar.  18. 

Dredging — Lima,  Ohio — According  to  press  reports,  plans 
have  been  prepared  for  improving  and  dredging  the  Ottawa 
River. 

+Motor  Fire  Apparatus — Martins  Ferry,  Ohio  —  The  con- 
tract for  furnishing  two  motor  fire  engines  has  been  awarded 
to  the  AHERNS-FOX  CO.,  Cincinnati,  at  $10,800.  Noted 
May  13. 

Track  Elevation  Work — Ft.  Wayne,  Ind. — Bids  will  be  re- 
ceived by  H.  W.  Becker,  Clk.,  Dept.  of  Pub.  Wks.,  until  Aug. 
12  for  constructing  the  city's  portion  of  work  under  Track 
Elevation  Resolution  No.  12. 

+Dredging — Indianapolis,  Ind. — The  contract  for  dredging 
the  Lagoon  in  Garfield  Park,  has  been  awarded  bv  the  Board 
of  Park  Commissioners  to  the  S.  M.  TIMBERLAKE  CO.,  Amer- 
ican Central  Life  Bldg.,  at  cost  plus  40%.    Noted  July  15. 

Drainage — Oak  Creek,  Wis. — Bids  will  be  received  by  the 
Town  Board  until  10  a.m.,  Aug.  19,  for  the  construction  of  the 
Oak  Creek  tile  drain.  P.  J.  Hurtgen,  Burlington,  Wis.,  is 
Engr. 

Drainage — Corydon,  Iowa — Surveys  are  being  made  in  the 
Eighth  Ward  for  the  construction  of  a  drainage  system.  The 
estimated  cost  is  $200,000.  Warren  W.  Reed,  Morgan  City, 
Iowa  is  Engr. 

Drainage — Ft.  Madison,  Iowa — It  is  reported  that  plans  are 
being  prepared  for  the  construction  of  levees  and  drains  at  an 
estimated  cost  of  $348,000;  also  for  the  erection  of  a  pump 
house,  at  an  estimated  cost  of  $47,000.  Edmund  T.  Perkins, 
Chicago,  111.,  Engr. 

River  Improvement — Villisca,  Iowa — The  County  Commis- 
sioners plan  to  straighten  the  West  Nodway  River.  Surveys 
are  being  made. 

Ditch — Mankato,  Minn. — It  is  reported  that  bids  will  be 
received  by  C.  L.  Kennedy,  County  Audr.,  until  Aug.  16  for 
constructing  Ditch  No.  37.    The  estimated  cost  is  $11,856. 

^Mausoleum — Wichita,  Kan. — The  contract  for  the  con- 
struction of  a  stone  and  marble  mausoleum  60x136  con- 
taining 400  crypts  for  the  Highland  Cemeterv  Association  has 
been  awarded  to  the  PEOPLE'S  MAUSOLEUM  CO.  Waterloo, 
Iowa,  at  $60,000. 

Motor  Fire  Apparatus — Omaha,  Neb. — The  City  Council  has 
approved  of  spending  $66,500  for  the  purchase  'of  motor  fire 
apparatus  and  the  installation  of  a  fire  alarm  system. 

Pavilion — Excelsior  Springs,  Mo. — At  a  recent  election  the 
citizens  voted  in  favor  of  issuing  $20,000  in  bonds,  for  the  con- 
struction of  a  pavilion. 

^Improvement  to  Creek — Kansas  Citv,  Mo. — The  contract 
for  deepening  and  widening  Turkey  Creek  Channel  has  been 
awarded  to  the  GEORGE  H,  SEIDHOFF  CONSTRUCTION  CO., 
on  a  percentage  basis.  The  estimated  cost  is  $15,000.  Curtis 
Hill,  City  Hall,  is  City  Engr. 

+Ditches — Poplar  Bluff,  Mo. — The  contract  for  constructing 
nine  drainage  ditches  has  been  awarded  bv  the  County  Com- 
missioners to  the  NORTHERN  CONSTRUCTION  CO.,  Elkhart, 
Ind.,  at  6.6c.  and  6.95c.  per  cu.yd.    Noted  July  15. 

Dock — St.  Joseph,  Mo. — Plans  are  being  prepared  by  the 
Board  of  Public  Works  for  the  construction  of  a  dock.  Charles 
Campbell  is  City  Engr. 

Addition  to  Pier — Camden,  Ark. — Bids  will  be  received  by 
the  Commissioners  of  Martin  Free  Bridge  until  Aug.  9  for 
building  additions  and  reinforcing  the  pivot  pier.  I.  A.  Baum 
is  Engr. 

Flimination  of  Grade  Crossing — Dallas,  Tex. — The  City 
Commission  has  appointed  John  F.  Wallace,  Consult.  Engr., 
Chicago,  111.,  to  prepare  a  plan  for  grade  crossing  elimination 
in  the  streets  of  Dallas. 

Wharves  and  Docks — Orange,  Tex. — A  bond  issue  of  $150,- 
000  has  been  voted  for  the  construction  of  wharves  and  docks. 
Noted  June  10. 

Drainage — Counne,  Utah — At  a  recent  election  the  citizens 
voted  m  favor  of  a  bond  issue  of  $175,000  for  the  construction 
of  ditches  to  drain  12,000  acres  in  Bear  River  valley. 

Bulkhead — Seattle,  Wash. — The  Seattle  Cedar  Lumber  Mfg. 
Co.  plans  to  construct  a  bulkhead  on  Shilshone  Ave.,  esti- 
mated to  cost  $100,000. 

Mausoleum — Covina,  Calif. — Lyman  Farwell,  Arch.,  Story 
Bldg.,  Los  Angeles,  is  preparing  plans  for  a  mausoleum  to  be 
erected  in  Oakdale  cemeterv,  Covina,  for  the  Mausolos  Mauso- 
leum Co.  The  structure  will  be  50x152  ft.,  and  will  contain  320 
crypts.  It  will  be  of  reinforced  concrete  construction  with 
terra  cotta  facing,  marble  and  terra  cotta  interior  finish, 
bronze  work,  etc.,  and  will  cost  $35,000. 

★Piers — Honolulu,  Hawaii — (Official) — Bids  will  be  received 
by  Charles  R.  Forbes,  Chn.,  Board  of  Harbor  Commissioners 
until  2  p.m.,  Sept.  22,  for  the  construction  of  reinf orced-con- 
crete  piers  Nos.  8,  9  and  10,  at  the  foot  of  Fort  St. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  folloivina  head- 
ings:   Industrial  Works;"  -Federal  Government  Work"  and  "Miscellaneous  " 

Rumford,  Maine — The  town  of  Rumford  has  voted  to  con- 
struct a  municipal  building  to  cost  $70,000. 

Boston,  Mass. — Plans  have  been  prepared  by  G.  Hewie 
Desmond,  Arch.,  15  Beacon  St.,  for  the  constrctioh  of  a  hotel 
at  Tremont  and  Mason  St.    The  estimated  cost  is  $1,300,000. 

+  Boston,  Mass. — The  contract  for  the  construction  of  the 
£r  J^^hews  Church  on  Stanton  St.,  has  been  awarded  to 
McGAHEY  &  O'CONNOR,  318  Washington  St.  Charles  R. 
Greco,  8  Beacon  St.,  is  Arch. 

t-x  +B°stwn-  Mass. — The  contract  for  the  construction  of  the 
Dawes  Memorial  Lodging  House  for  men  has  been  awarded  to 


HORTON  &  HEMENWAY,  683  Atlantic  Ave.  The  estimated 
cost  is  $100,000.  Brown  &  Walcott,  19  South  La  Salle  St., 
Chicago,  111.,  is  Arch. 

+Boston,  Mass. — John  A.  Keliher,  Chn.  of  State  House 
Com.,  505  State  House,  has  awarded  the  contract  for  the 
construction  of  an  addition  to  the  state  house  to  WILLIAM 
CRANE,  at  $304,750.  Other  bids  were:  McGahey  &  O'Connor, 
$307,234;  Norcross  Bros.  Co.,  $308,500;  George  B.  Long,  $313,- 
707;  Conners  Bros.  Co.,  $321,251;  Casper  Ranger  Construction 
Co.,  $329,000;  Cunningham  Construction,  $332,480;  Marr  Bros. 
&  Stewart,  $329,981;  Leighton  Mitchell,  $321,736;  G.  B.  H. 
Macomber  Co.,  $337,900;  P.  O'Hearn,  $397,318;  W.  A.  &  H.  A. 
Root,  Inc.,  $319,440;  Whiton  &  Haynes  Co.,  $329,621.  Noted 
July  8. 

+C'ambridge,  Mass. — The  contract  for  the  construction  of  a 
six-story,  75xl22-ft.  apartment  house  on  Massachusetts  Ave. 
has  been  awarded  to  J.  B.  BYRNE,  INC.,  162  Sydney  St.  The 
estimated  cost  is  $160,000.  Henry  Mears,  6  Beacon  St.,  Boston, 
Mass.,  is  Arch. 

Bedford,   Mass. — F.    W.   Norris    will    build    a  three-story, 
70x245-ft.  brick  block  on  Forest  St.    Charles  R.  Greco,  8  Bea- 
•  con  St.,  Boston,  Mass.,  is  Arch. 

Milford,  Mass. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  two-story,  82xll0-ft.  brick  school  to  cost  $75,000. 
Collin  &  Phillips  is  Arch. 

Pittsfield,  Mass. — Mrs.  Frederick  S.  Soolidge  has  donated 
to  the  city  $100,000  for  the  construction  of  a  tuberculosis  hos- 
pital as  a  memorial  to  her  husband. 

Worcester,  Mass. — George  H.  Clemens,  Arch.,  Walker  Bldg., 
has  prepared  plans  for  the  construction  of  a  police  station  on 
Waldo  St.  George  C.  Halcott,  Room  35,  City  Hall,  is  Supt. 
of  Pub.  Bldgs. 

Burrillville,  R.  I — (Harrisville  post  office)— The  state  will 
build  a  tuberculosis  hospital  to  cost  about  $120,000.  Gilbert 
P.  Parker,  State  House,  Providence,  R.  I.,  is  Secy,  of  Bd.  of 
Control  and  Supply.  Walter  F.  Fontaine,  285  Main  St.,  Woon- 
socket,  R.  I.,  is  Arch. 

+Providence,  R.  I. — The  P.  J.  TROTTER  BUILDING  CO., 
East  Providence,  R.  I.,  has  been  awarded  the  contract  for  the 
construction  of  a  brick  and  granite  church  for  St.  Charles 
congregation  on  Lester  St.  The  estimated  cost  is  $75,000. 
W.  F.  Fontaine,  Woonsocket,  R.  I.,  is  Arch.    Noted  June  24. 

Providence,  R.  I. — Bids  will  be  received  about  Sept.  1  for 
the  construction  of  a  two-story  brick  grammar  school  on 
Charles  St.  The  estimated  cost  is  $150,000.  William  R.  Wal- 
ker &  Son,  17  Cusotm  House  St.,  is  Arch.    Noted  June  24. 

Little  Falls,  N.  Y. — Bids  will  be  received  until  8  p.m.,  Aug. 
31,  for  the  construction  of  a  municipal  building  at  Little  Falls. 
The  estimated  cost  is  $100,000.  M.  A.  Leahy  is  City  Clk.  and 
William  N.  Smith,  101  Park  Ave.,  New  York,  is  Arch.  Noted 
May  27  and  June  24. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — N. 
Serracino,  Arch.,  1170  Broadway,  New  York,  is  preparing  plans 
for  the  construction  of  a  hotel  and  restaurant  at  Ocean  Park- 
way and  Neptune  Ave.,  Brighton  Beach,  for  Felix  Miserocchi, 
29  West  27th  St.,  New  York. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Lewis  F.  Pilcher, 
State  Arch.,  Capitol,  Albany,  is  preparing  plans  for  the  con- 
struction of  an  addition  to  the  patients'  building  at  the  Long 
Island  State  Hospital.    The  estimated  cost  will  be  $400,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Herbert  Lucas, 
Arch.,  340  Madison  Ave.,  is  preparing  plans  for  the  construc- 
tion of  an  apartment  house  at  Fifth  Ave.  and  63rd  St.  on  the 
site  of  the  Progress  Club.    The  estimated  cost  is  $2,500,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Work  will 
soon  be  started  on  the  construction  of  a  12-story  apartment 
house  at  8f)th  St.  and  West  End  Ave.  for  J.  C.  Maver  and 
M.  G.  Mayer.    The  estimated  cost  is  $250,000.    Noted  Feb.  11. 

Asbury  Park,  N.  J. — The  Directors  of  the  Seacoast  National 
Bank  plan  to  construct  an  auditorium.  Estimated  cost,  $300,- 
000.  James  M.  Ralston  is  Pres.  of  the  bank  and  F.  H.  Dodge, 
Allenhurst,  is  Arch. 

East  Orange,  N.  J. — Bids  will  be  received  until  8:30  p.m., 
Aug.  9,  by  Warren  A.  Clapp,  Secy.,  Bd.  of  Education,  Winans 
St.,  for  alterations  to  the  Eastern  School.  Guilbert  &  Betelle, 
665  Broad  St.,  Newark,  is  Arch. 

Kearney,  N.  J. — The  Common  Council  has  arranged  for  an 
ordinance  authorizing  the  issuing  of  $73,000  in  bonds.  The 
proceeds  will  be  used  for  improvements  to  schools  in  Kearney. 

Newark,  N.  J. — The  Market  &.  Beaver  Realty  Co.  will  re- 
build the  Newark  Theater,  193  Market  St.  The  cost  is  esti- 
mated at  $750,000. 

Paterson,  N,  J. — The  Board  of  Estimate  of  the  Board  of 
Education  will  construct  a  new  school  in  the  Riverside  Sec- 
tion instead  of  an  addition  to  Public  School  No.  10  as  pre- 
viously mentioned.  The  estimated  cost  is  $125,000.  Noted 
July  1. 

+Pertli  Amboy,  N.  J. — HANS  GREISON  &  SONS,  223  Jef- 
ferson St.,  Perth  Amboy,  has  been  awarded  the  contract  for 
the  construction  of  Public  School  No.  9.    Noted  Apr.  15  and  22. 

Secaucus,  N.  J. — An  election  will  be  held  Aug.  11  to  vote 
on  the  question  of  isuing  $40,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  an  addition  to  Public  School 
No.  1. 

+Flizahethtown,  Penn. —  (Official) — The  contract  for  the 
construction  of  a  three-storv  hospital  for  the  Philadelphia 
Free  Masons  has  been  awarded  to  the  POMEROY  CONSTRUC- 
TION CO.,  1609  Ranstead  St..  Philadelphia,  at  $44,000.  Guv 
King  &  Co.,  1513  Walnut  St.,  Philadelphia,  is  Arch.  Noted 
June  3  and  July  8. 

+Harrisburg,  Penn. — JOHN  F.  BARNHART,  1727  North 
Third  St.,  Harrisburg,  at  $63,77S,  has  been  awarded  the  contract 
for  the  construction  of  a  school  at  Fifth  and  Mahontongo  St. 
Noted  June  24. 

Harrisburg,  Penn. — Bids  will  be  received  until  2  p.m.,  Aug. 
10,  by  the  State  Board  of  Commissioners  of  Public  Grounds 
and  Buildings,  Harrisburg,  for  the  completion  of  a  new  fire- 
proof main  building  (the  first  floor  and  basement  having  been 
(Continued  on  page  107) 
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RAPID  TRANSIT  SYSTEM — NEW  YORK,  N.  Y. 
Section  No.  3 — Route  Nos.  4  and  30 


+Bids  were  received  July  27  by  the  Public  Service  Com- 
mission for  the  construction  of  Section  No.  3,  Route  Nos.  4 
and  36  a  part  of  the  Broadway  Subway  from  (A)  HOL- 
BROOK.  CABOT  &  ROLLINS  CORPORATION   (awarded  con- 


tract), (B)  Oscar  Daniels  Co.,  (E)  MacArthur  Bros,  Co.,  (P) 
Underpinning  &  Foundation  Co.,  (G)  Degnon  Contracting  Co., 
(H)  T.  A.  Gillespie  Co.,  (I)  Rapid  Transit  Subway  Construc- 
tion Co.    The  item  bids  were  as  follows: 


107,400  cu.yd.  earth  excavation  above  mean  high  water  

3570  cu.yd.  earth  excavation  for  sewers,  pipes,  etc  

Rock  Excavation 
195,400  cu.yd.  station  210+60  to  219+75  and  223+00  to 

243  +80  

26,300  cu.yd.  station  219  +75  to  223  +00  

9600  cu.yd.  rock  excavation  for  sewers,  pipes,  etc  

Underpinning  Buildings 

1785  lin.ft. less  than  seven  stories  

915  lin.ft.  from  seven  to  twelve  stories,  inclusive  

100  lin.ft.  over  twelve  stories  

1025  lin.ft.  maintaining,  protecting,  etc.,  buildings  

Maintaining  Knickerbocker  Hotel  (lump  sum)  

Maintaining  Times  Building  (lump  sum)  

Maintaining  Longacre  Building  (lump  sum)  

Maintaining  Comfort  Station  (lump  sum)  

4000  cu.yd.  tunnel  excavation  for  sewers  

44,300  cu.yd.  concrete  masonry  

5600  cu.yd.  protective  concrete  

3200  cu.yd.  rubble  stone  masonry  

50  cu.yd.  dry  stone  masonry  

110  cu.yd.  brick  masonry.'.  

Placing  column  C-27  (lump  sum)  

50  cu.yd.  hollow  terra-cotta  masonry  

4000  bbl.  grout  of  Portland  cement  

500  sq.yd.  resurfacing  concrete  

100  lin.ft.  timber  piles  

2  M  ft.  b.m.  timber  foundations  

50  cu.yd.  broken  stone  or  gravel  

13,000  sq.yd.  waterproofing,  1  ply  

100  sq.yd.  waterproofing,  2  ply  

27,300  sq.yd.  waterproofing,  3  ply  

100  sq.yd.  waterproofing,  4  ply  

100  sq.yd.  waterproofing,  5  ply  

600  sq.yd.  waterproofing,  6  ply  

100  sq.yd.  waterproofing,  dry  ply  .  

1800  cu.yd.  brick  in  asphalt  mastic  

100  lin.ft.  12-in.  vitrified  pipe  

100  lin.ft.  10-in.  vitrified  pipe  

3800  lin.ft.  8-in.  vitrified  pipe  

100  lin.ft.  6-in.  vitrified  pipe  

100  lin.ft.  4-in.  vitrified  pipe  

100  lin.ft.  6-in.  c.i.  pipe  

4000  lin.ft.  4-in.  c.i.  pipe  

100  lin.ft.  10-in.  c.i.  pipe  

50  lin.ft.  3-in.  c.i.  pipe,  extra  heavy,  specials  

100  lin.ft.  4-in.  c.i.  pipe,  extra  heavy,  specials  

150  lin.ft.  6-in.  c.i.  pipe,  extra  heavy,  specials  

50  lin.ft.  8-in.  c.i.  pipe,  extra  heavy,  specials  

229,200  duct  ft.  tunnel  ducts  

Riveted  steel 

2630  ton  Station  210+60  to  219+75  and  223+00  to  243+80 

470  ton  Station  219+75  to  223+00  

75  ton  cutting  removal  and  disposal,  old  steel  

Steel  beams  and  shapes 
2740  ton  Station  210+60  to  219+75  and  223+00  to  243+80 

470  ton  Station  219+75  to  223+00  

1000  hole  drilling  holes  in  steel  

120  ton  steel  rods  and  bars.  

30  ton  miscellaneous  iron  castings   

2  ton  miscellaneous  iron  furnishings  

1000  lb.  special  wire  forms  

5200  lin.ft.  lj-in.  oak  or  ash  handrail  

10,000  sq.ft.  steel  gratings  

4300  sq.ft.  vault  lights   .  

6300  sq.yd.  street  surface  restored  within  curbs  

24,000  sq.yd.  street  surface,  asphalt  

850  sq.yd.  street  surface,  granite  block  

100  lin.ft.  street  surface,  New  Blue  Street  curb  

100  lin.ft.  street  surface,  8-in.  granite  curb  

7150  lin.ft.  w.i.  electric  conduit,  J  in  

800  lin.ft.  w.i.  electric  conduit,  1^ in  

450  lin.ft.  w.i.  electric  conduit,  2  in  

6800  lin.ft.  w.i.  electric  conduit,  1  in  

980  c.i.  outlet  boxes  

12  c.i.  pull  boxes  

450  lin.ft.  extra  heavy  c.i.  pipe  and  fittings,  6  in  

150  lin.ft.  extra  heavy  c.i.  pipe  and  fittings,  3  in  

375  lin.ft.  12-in.  vitrified  pipe  sewer  

1720  lin.ft.  15-in.  vitrified  pipe  sewer  

100  lin.ft.  18-in.  vitrified  pipe  sewer  

100  lin.ft.  24-in.  vitrified  pipe  sewer  

12  ton  c.i.  sewer  pipe,  straight  

4  ton  c.i.  sewer  pipe,  special  _  

1800  lin.ft.  egg-shaped  sewer,  brick  or  concrete,  3  ft.,  6  in.,  x 

2  ft.,  4  in  

1440  lin.ft.  egg-shaped  sewer,  brick  or  concrete,  4  ft.,  0  in.  x 

2ft., 8in  ;  

25  lin.ft.  egg-shaped  sewer,  brick  or  concrete,  5  ft.,  0  in.,  x  3  ft., 
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$5 . 25 
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4  in. 


60  lin.ft.  circular  sewer,  brick  or  concrete  or  reinforced  con- 
crete, 3  ft.,  6  in  

220  lin.ft.  circular  sewer,  brick  or  concrete  or  reinforced  con- 
crete, 4  ft.,  0  in  _  

1100  lin.ft.  circular  sewer,  brick  or  concrete  or  reinforced  con- 
crete, 4  ft.,  9  in  

70  lin.ft.  circular  sewer,  brick  concrete  or  reinforced  concrete, 

5ft.,  6in  

7120  lin.ft.  street  surface  railroad,  underground  trolley  

Support,  etc.,  M.  B.  R.  T.  R.R.  (lump  sum)  

830  lin.ft.  6-in.  water  pipe  

100  lin.ft.  10-in.  water  pipe  

650  lin.ft.  12-in.  water  pipe  

100  lin.ft.  16-in.  water  pipe  

1000  lin.ft.  20-in.  water  pipe  

200  lin.ft.  48-in.  water  pipe  

50  service  connections,  water  

100  lin.ft.  3-in.  gas  pipe  

870  lin.ft.  4-in.  gas  pioe  
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RAPID  TRANSIT  SYSTEM,  NEW  YORK — (Continued) 


2400  lin.ft.  6-in.  gas  pipe  

800  lin.ft.  8-in.  gas  pipe  

390  lin.ft.  10-in.  gas  pipe  

500  lin.ft.  12-in.  gas  pipe  

100  lin.ft.  16-in.  gas  pipe  

350  lin.ft.  20-in.  gas  pipe  

100  lin.ft.  30-in.  gas  pipe  

6650  lin.ft.  8-in.  w.i.  by-pass  pipe.  

100  lin.ft.  16-in.  w.i.  by-pass  pipe  

100  lin.ft.  20-in.  w.i.  by-pass  pipe  

160  lin.ft  24  in.  w  l  by  pass  pipe 

200  lin.ft.  16-in.  w.i.  by-pass  pipe  above  street  surface  

300  lin.ft.  20-in.  w.i.  by-pass  pipe  above  street  surface  

250  lin.ft.  8-in.  w.i.  by-pass  pipe  above  street  surface  

250  lin.ft.  trestle  for  by-pass  pipe  

500  lin.ft.  cable  suspension,  16-in.  pipes  and  over  . . .  . 

200  lin.ft.  cable  suspension  for  16-in.  pipes  and  less  

100  lin.ft.  4-in.  w.i.  gas  pipe  

100  lin.ft.  6-in.  w.i.  gas  pipe  

100  hn  ft  8  in  w.i  gas  pipe 

370  lin.ft.  10-in.  w.i.  gas  pipe  

100  lin  ft.  12  in.  w.i  gas  pipe 

50  service  connections,  gas  

105  ton  new  c.i.  hub  and  spigot  straight  pipe. ... 

100  lin.ft.  new  standard  weight  w.i.  gas  pipe  4  in 

100  lin.ft.  new  standard  weight  w.i.  gas  pipe  6  in 

100  lin.ft.  new  standard  weight  w.i.  gas  pipe  8-in 

100  lin.ft.  new  standard  weight  w.i.  gas  pipe,  10  in  

100  lin.ft.  new  standard  weight  w.i.  gas  pipe,  12  in  ...... 

45  ton  new  c.i.  hub  and  spigot  special  pipe  

100  lb.  new  m.i.  fittings  for  gas  pipe  

200  lin.ft.  8-in.  high  pressure  water  pipe  

660  lin.ft.  12-in.  high  pressure  water  pipe  

100  lin.ft.  16-in.  high  pressure  water  pipe  

740  lin.ft.  24:in.  high  pressure  water  pipe  

25  ton  new  c.i.  hub  and  spigot  straight  high  pressure  water  pipe 
20  ton  ne^v  c.i.  hub  and  spigot  special  high  pressure  water  pipe 

100  lin.ft.  6-in.  air  pipe  in  place  

50  lin.ft.  6-in.  air  pipe,  new  

100  hn  ft,  8  in.  mail  tube  in  placs 

20  lin.ft.  8-in.  mail  tube,  new,  straight  

30  lin.ft.  8-in.  mail  tube,  new,  special  

23,000  duct.  ft.  electric  ducts  and  conduits  

6000  lin.ft.  w.i.  pipe  electric  ducts  and  conduit,  2\  in  .'. 

46,000  hn.ft.  w.i.  pipe  electric  ducts  and  conduit,  3  in   \ 

400  in. ft  w  l  pipe  ebctric  ducts  and  conduit.  3^  in. 

100  lin.ft.  w.i.  pipe  electric  ducts  and  conduit,  4  in  

100  lin.ft.  w.i.  pipe  electric  ducts  and  conduit,  4|  in  

100  hn.ft  w.i  pipe  elsctri;  ducts,  2  in  Ediscn 

200  hn.ft.  w.i.  pipe  electric  ducts,  2\  in.  Edison  

300  hn.ft.  w.i.  pipe  electric  ducts,  3  in.  Edison   ' 

100  hn.ft.  w.i.  pipe  electric  ducts,  \\  in.  Edison  

200  lin.ft.  w.i.  pipe  electric  ducts,  2  in  

90  lin.  ft.  service  connections,  electric  


Extended  totals   $3,740,913 
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2.00 
1.00 
1.50 
2.00 
2.25 
2.50 
25.00 
40.00 
1  00 

1  50 

2  00 
2.25 
2.50 

60.00 
.15 
2.00 
3.00 
4.00 
5.00 

40.00 

60  00 
1  00 
1.00 
3.00 
3.00 
5.00 
1.00 
1 .00 
1.00 
1  00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1  00 

25.00 


H 

1.50 
1.75 
2.00 
2.50 
3.50 
5.00 

6  00 
2.50 
5.00 
7.50 
9.00 
5.00 

7  00 
2.75 
5  00 


25.00 
35  00 
1.50 
2.00 
2.50 
3.00 
3  50 
60.00 
.10 
2.50 
3.00 
3.70 
4.50 
40.00 
40.00 
1 .00 
1.00 
20.00 
20.00 
20.00 
.30 
.30 
.30 
.30 
.30 
.30 
.90 
1.00 
1.10 
.80 
.40 
10.00 


1 

1.25 
1.50 
1.75 
2.00 
2.25 
3  00 
5.00 
5.00 
8.00 
12.00 
15.00 
12.00 
16  00 
8.00 
5.00 
5.00 
3  00 
1.25 
1.50 
2.00 
2.25 
2.50 
20.00 
45.00 
1.25 
1.50 
2.00 
2.50 
3.00 
80.00 
.20 
3.00 
4.50 
6.00 
8.00 
50  00 
80.00 
3.00 
5.00 
5.00 
10.00 
20.00 
.75 
.55 
.60 
.65 
.70 
'.80 
.50 
.60 
.75 
.30 
.50 
25.00 


1,755,118  $3,814,808  $3,953,416  $3,958,975  $3,987,371  $4,166,934  $4,231,474 


,444,118 


STATE  HIGHWAYS-CALIFORNIA 

.  Bids  were  received  July  19  by  the  State  Highway  Commis- 
sion, Sacramento,  Calif.,  for  constructing-  highways  in  Los 
Angeles,  Santa  Clara  and  Alameda  Counties,  from  (A)  Homer 
R.  Kennedy  and  Prank  Williams,  Los  Angeles;  (B)  Peter  L 
Ferry  Tropico:  (C) Andrew  Holloway,  Pasadena;  (D)  White  & 
Gaskill  .Long  Beach;  (E)  Leigh  G.  Garnsey,  Los  Angeles;  (F) 
Tryon  &  Brain  Los  Angeles;  (G)  C.  T.  Solato  and  H.  A.  Tav  or, 
Los  Angeles;  (H)  Rogers  Bros.  Co.,  Los  Angeles;  (I)  M  R 
Co-  ^°^^Angeies;„(J>  Fred  Hoffman,  Long  Beach;  (K)  Pal- 
mer &  McBryde  San  Francisco;  (L)  Bate!  Borland  &  Ayer 
Oakland;  (M)  Highway  Paving  &  Construction  Co.,  San 
Francisco;  (N)  C.  H.  &  A.  W.  Gorrill,  San  Francisco;  (O  John 


W.  McDonald,  Jr.  San  Jose;  (P)  Marin  Rock  Co.,  San  Anselmo; 
(Q)  Commary  Peterson  Co.,  San  Francisco;  (R)  Ransome  & 
,™n^y,Co-,TPakland;  (s)  Peterson  &  Brier,  San  Francisco; 
(1)  lieslau  Bros.,  San  Francisco;  (U)  Raisch  Improvement 
Co.,  San  Francisco;  (V)  Blanchard-Brown  Co.,  San  Francisco- 
(W)  M.  Blumenkranz,  Davis;  (W-l)  Spring  Construction  Co! 
Berkeley;  (X)  H.  G.  Vaughn  Construction  Co.,  San  Francisco- 
(X-l)  Parrott  Bros.,  Co.,  Salt  Lake  City,  Utah;  (Y)  P  H 
Hoare,  Oakland;  (Y-l)  W.  B.  Hunt  &  Sons,  Alameda-  (Z)  W 


J.  Schmidt,-  Berkeley 
bids  were  as  follows 


(Z-l)  Engineer's  Estimate.     The  item 


Los  Angeles  County 


21,570  cu.yd.  excavation,  unclassified   $1 

26  lin.ft.  12-in.  corrugated  iron  pipe   ' 

516  lin.ft.  18-in.  corrugated  iron  pipe  

402  lin.ft.  24-in.  corrugated  iron  pipe  

485cu.yd  concrete,  CIass  B-  for  culverts  and  monuments.  ' 
4800  cu.yd.  concrete,  Class  B,  for  pavement 

3612  lin.ft.  guard  rail  

72  monuments  


A 

00 
.50 
.70 


17.00 
5.00 
.75 
1.50 


B 

$0.60 
1.00 
1.50 
2.00 

11.00 
4.50 
1  00 
1.00 


D 


$0.51 
.40 
.50 
.75 
8.00 
3.67 
.40 
1 .00 


$1 

00 

$0 

,70 

$0 

.70 

$0 

.  55 

$0 

.72 

$0 

.815 

.75 

.40 

.50 

1 

.00 

1 

.00 

.50 

1 

.00 

,60 

.70 

1 

.50 

1 

00 

.65 

1 

00 

75 

.85 

2 

00 

1 

00 

.80 

15 

00 

16 

47 

10 

00 

14 

00 

10 

00 

15 

00 

5 

00 

4. 

28 

4 

45 

5 

52 

5 

80 

4 

75 

75 

50 

45 

45 

40 

40 

2 

00 

1 

00 

1 

50 

1 

00 

2 

00 

1 

00 

Extended  totals   $57,328  $45,165  $34,583  $56,635  $46,130  $43,758  $48,451 

Santa  Clara  County  K  L 


$0.75 
.40 
.75 
1.00 
15.00 
5.20 
.50 
1  00 


(Z-l) 

$0.40 
.40 
.55 
.70 

12.00 
3.55 
.40 
.50 


$50,753  $49,841   $51,090  $38,576 


14,o00  cu.yd.  excavation,  unclassified   $0  80 

72  hn.ft.  12-in.  corrugated  iron  pipe  

230  lin.ft.  18-in.  corrugated  iron  pipe  

38  lin.ft.  24-in.  corrugated  iron  pipe. . . . 
100  cu.yd.  concrete,  Class  B,  for  culverts  and 

monuments  

12,380  cu.yd.  concrete,  Class  B,  for  pavement 

800  lin.ft.  guard  rail  

79  monuments  


.50 
.70 
.90 

12.00 
3.65 
.40 
1.00 


$0.92 
.60 
.75 
1.25 

10.00 
2.85 
.50 
.50 


M 

$0,625 
.50 
.50 
.60 

9.00 
2.84 
.40 
1  00 


N 

$0.70 
.60 
.70 
.80 

10.00 
3.00 
.20 
.50 


O 

$3.30 
.50 
.60 
.75 

10.00 
3.30 
.40 
1.00 


$0.57 
.50 
.70 
.85 

9.50 
2.77 
.35 
1  50 


$0.60 
.50 

.65 
.75 

10.00 
2.94 
.40 
1.00 


R 

$0.75 
.60 
.80 
1.00 

10.00 
2.90 
.50 
2.00 


S 

$0  72 
.50 
.70 
1.00 

12.00 
3.30 

.35 
2.00 


Extended  totals   $58,617 

Alameda  County  K  L 


T 

$0.90 
.50 
.75 
1.00 

11.00 

3.60 
40 
1.50 


(Z-l) 


$0.84 
.65 
.84 
1.00 

8.00 
2.60 
.35 
2.00 


$0.90 
.50 
.72 
.97 

11.25 
3.24 
.27 
1.80 


$0.75 
.50 
.70 
.80 

8.00 
2.75 
.30 
.50 


$50,326   $45,695   $48,724   $90,305   $44,135  $46,710 


13,800  cu.yd.  excavation   $0.75 

2800  cu.yd.  burrow  excavation  

300  lin.ft.  12-in.  corrugated  iron  pipe 
140  lin.ft.  15-in.  corrugated  iron  pipe 
290  lin.ft.  18-in.  corrugated  iron  pipe 
110  lin.ft.  21-in.  corrugated  iron  pipe 
io  i  corrugated  iron  pipe . 
100  lin.ft.  30-in.  corrugated  iron  pipe 
215  cu.yd.  concrete,  Class  B,  for  cul- 
verts and  monuments   15  00 

7100  cu.yd.  concrete,  Class  B,  for 

pavement   3  35 

10,500  cu.yd.  guard  rail   30 

37  monuments  '       1  00 


Q 


w 


$0.90 
.45 
.50 
.60 
1.00 
1.00 
1.50 
1.50 

10.00 

3.40 
.35 
1.00 


$0.60 

.65 
.60 
.70 
.75 
.85 
.90 
1.25 

9.50 

3.68 
.30 
1.50 


Extended  totals  $42,884  $44,520 


$0 

.50 

$0 

.65 

$0 

.70 

$0 

.75 

$0 

.70 

$0 

.55 

1 

.45 

.90 

.55 

1 

.00 

.35 

.75 

.50 

.60 

.50 

.50 

.52 

.50 

.60 

.70 

.60 

.60 

.63 

.55 

70 

.80 

.70 

.75 

.73 

.65 

75 

.90 

.80 

.90 

.87 

.75 

%. 

85 

1 

.00 

1 

00 

1 

00 

1 

00 

,80 

00 

1 

.00 

1 

10 

1 

.25 

1 

35 

.90 

9. 

50 

12 

50 

12 

00 

11 

00 

11 

80 

10 

50 

3. 

15 

3 

30 

3 

40 

3. 

70 

3. 

73 

3 

55 

35 

40 

30 

38 

27 

55 

l! 

50 

i 

00 

2. 

00 

i. 

50 

l! 

80 

l! 

01) 

$48,000   $51,929   $59,403   $45,884   $54,882  $53,161 

(Z-l) 


(W-l) 

X 

(X-l) 

Y 

(Y-l) 

$0.60 

$0,515 

$0 

.60 

$0 

.65 

$0  60 

.65 

.515 

.80 

.70 

.60 

.50 

.75 

.40 

.30 

.40 

.63 

1.00 

.60 

.40 

.50 

.72 

1.25 

.75 

.50 

.55 

.80 

1.50 

.90 

.60 

.65 

1.10 

2.00 

1 

.00 

.70 

.75 

1.50 

2.50 

1 

25 

1 

.00 

.85 

10  00 

9.75 

10 

00 

12 

00 

10.00 

2.79 

2.59 

3 

00 

3 

.55 

3.15 

.29 

.40 

30 

.40 

.40 

1.50 

1  00 

1 

50 

2 

00 

.60 

$0.70 
.70 
.50 
.50 
.50 
.50 
.75 
.75 


$0.60 
.50 
50 
.60 
.70 
.75 
.80 
1.10 


9 . 50      8 . 00 


3.35 
.30 
.50 


3.25 
.30 
.50 


$42,222  $39,748  $42,589  $41,815  $46,542  $43,284  $43,581  $35,884  $34,485  $37,857  $43,471  $39,230  $41,138  S44.047 
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Bids  were  received  July  27  by  the  Public  Service  Commis- 
slon-Jor  tne  construction  of  Section  No.  3,  Route  No  12  of 
the  Eastern  Parkway  Subway  from  (A)  Rodgers  &  Hagt  rty 
Inc.,  (B)  Charles  Cooper,  (C)  T.  A.  Gillespie  Co.,  (D)  Dock 
Contractor  Co.,   (E)  A.  L.  Guidone  &  Son,  Inc.,   (P)  Battery 


471,800  cu.yd.  earth  excavation  above  mean  high  water  

9100  cu.yd.  earth  excavation  above  and  below  mean  high  water  sewers 

146  maintaining,  protecting  and  preserving  trees  (per  tree)  

21  replacing  trees,  (per  tree)  

77,500  cu.yd.  concrete  masonry  

3450  cu.yd.  concrete  masonry  for  reinforced  concrete  El.  R. .  .  '. 
2530  sq.yd.  tooling  concrete  surface  of  R.  concrete  on  El.  R  . 
4600  cu.yd.  protective  concrete  masonry  outside  of  water  proofing 

20  cu.yd.  rubble  stone  

20  cu.yd.  dry  rubble  

35  cu.yd.  brick  masonry  

3  cu.yd.  vitrified  brick  masonry  

50  cu.yd.  hollow  terra  cotta  brick  or  tile  masonry ................... 

1000  grout  of  Portland  cement:  .  .  . 

1000  lin.ft.  timber  piles  

2  M  ft.  b.m.  timber  foundations  

20  cu.yd.  broken  stone  or  gravel  

7000  sq.yd.  waterproofing,  1  ply  

100  sq.yd.  waterproofing,  2  ply  ! 

33,000  sq.yd.  waterproofing,  3  ply  ............].. 

100  sq.yd.  waterproofing,  4  ply  

100  sq.yd.  waterproofing,  5  ply  

200  sq.yd.  waterproofing,  6  ply  

100  sq.yd.  waterproofing,  dry  ply  

840  cu.yd.  brick  laid  in  asphalt  mastic  

HO  Unit    lfe  in.  vitrified  drain  pipe 

50  lin.ft.  10-in.  vitrified  drain  pipe  

-0  hn  ft.  8  in.  vitrified  drain  pipe 
■;0  hn  ft  C-in  vitrified  dnm  pipe 
380  hn  ft  4  in.  vitrifi3d  drain  pipe 

50  lin.ft.  6-in.  c.i.  drain  pipe  

>0  hn  ft  4  in  c  i.  dram  pipe 

50  lin.ft.  10-in.  c.i.  drain  pipe  ', 

50  lin.ft.  3-in.  c.i.  pipes  and  fittings  (extra  heavy)  

19-50  Un  ft  4  in.  e  l  pipes  and  fittinss  (extra  heavy) 

150  lin.ft.  6-in.  c.i.  pipes  and  fittings  (extra  heavy)  

150  lin.ft.  8-in.  c.i.  pipes  and  fittings  (extra  heavy) 
354,600  duct  ft.  tunnel  ducts  

92,200  duct  ft.  railroad  ducts  'J.'.'.'.'.'.'.'. 

5550  ton  riveted  steel  

6100  ton  steel  beams  and  shapes  

950  ton  steel  rods  and  bars  

40  ton  miscellaneous  iron  castings  

I  ton  miscellaneous  iron  furnishings  

200  special  wire  forms  

14,200  lin.ft.  lj-in.  seasoned  oak  or  ash  hand  rail  

310  lin.ft.  lj-in.  galvanized  iron  pipe  railings  

8300  sq.ft.  steel  gratings  for  ventilation,  including  frames 

890  sq.ft.  vault  lights   

40  sq.yd.  sidewalk  restored,  including  curbs.  . 

50  sq.yd.  roadway  restored  (macadam)  

1955  sq.yd.  roadway  restored  (asphalt)  

6660  sq.yd.  roadway  restored  (granite  block)  \ 

180  sq.yd.  roadway  restored  (Belgian  block)  

540  sq.yd.  roadway  restored  (asphalt  block)  

100  lin.ft.  new  Bluestone  curb  

100  lin.ft.  new  8-in  granite  

50  sq.yd.  roadway  restored  (brick  pavement)  

25,000  sq.yd.  roadway  restored  macadam  and  asphalt  bound  

1690  sq.yd.  park  surface  restored  

4600  lin.ft.  J-in.  w.i.  electric  conduits  

625  lin.ft.  lj-in.  w.i.  electric  conduits  

675  lin.ft.  2-in.  w.i.  electric  conduits  

6075  lin.ft.  1-in.  w.i.  electric  conduits  

700  c.i.  outlet  boxes .  '  .  ' 

12  c.i.  pull  boxes  

160  lin.ft.  6-in.  c.i.  pipes  and  fittings  (extra  heavy)  in  stations  

125  lin.ft.  3-in.  c.i.  pipes  and  fittings  (extra  heavy)  in  stations  

100  lin.ft.  12-in.  vitrified  sewer  pipe  

100  lin.ft.  18-in.  vitrified  sewer  pipe.  

"40  hn  ft  24  in.  vitrified  sewer  pipe 

II  ton  c.i.  straight  sewer  pipe  

5  ton  c.i.  special  sewer  pipe  

1030  lin.ft.  3ft.,  6  in.  x  2  ft.,  4  in.  egg-shaped  sewer  brick  or  concrete.  .  . 

780  lin.ft.  4  ft.,  6  in.  circular  sewer  

400  lin.ft.  electric  overhead  trolley  .  , 

100  lin.ft.  6-in.  water  pipe  

550  lin.ft.  8-in.  water  pipe  

100  lin.ft.  36-in.  water  pipe    

10  service  connection  for  water  pipes  (all  siz<-s) 

100  lin.ft.  4-in.  gas  pipe  

700  lin.ft.  6-in.  gas  pipe  

150  lin.ft.  8-in.  gas  pipe  

2840  lin.ft.  12-in.  gas  pipe  

100  lin.ft.  30-in.  gas  pipe    

450  lin.ft.  6-in.  w.i.  by  passing  pipe  upon  or  below  street  service  

2435  lin.ft.  12-in.  w.i.  by  passing  pipe  upon  or  below  street  service  

300  lin.ft.  12-in.  w.i.  by  passing  pipe  on  trestle  

150  lin.ft.  24-in.  w.i.  by  passing  pipe  on  trestle  

390  lin.ft.  6-in.  w.i.  by  passing  pipe  on  trestle  

600  lin.ft.  trestle  to  support  by  passing  pipes  

10  service  connection  for  gas  pipes  (all  sizes)  

10  ton  new  c.i.  hub  and  spigot  pipe  (straight)  

10  ton  new  c.i.  hub  and  spigot  pipe  (special)  

3300  duct  ft.  electric  ducts  and  conduits  

1300  lin.ft.  2-in.  Edison  w.i.  electric  ducts  and  conduits  

200  lin.ft.  2§-in.  Edison  w.i.  electric  ducts  and  conduits  

100  lin.ft.  3-in.  Edison  w.i.  electric  ducts  and  conduits  

10  service  connection  for  electric  ducts  

600  duct  ft.  wooden  electric  ducts  and  conduits  


RAPID  TRANSIT  SYSTEM— NEW  YORK,  N.  Y. 
Section  No.  3 — Route  No.  12 


Engineering:  &  Construction  Co.  and  Prazer  &  Burchenall 
Inc.  (G)  Mason  &  Hanger  Co.,  (H)  Connex  Engineering  & 
wSV'£w>n  C°-  W  J?seph  E'  Gaffney,  (J)  W.  H.  Gahafan, 
Inc.,  (K)  Degnon  Construction  Co.,  (L)  John  J.  Creem.  The 
item  bids  were  as  follows: 


A 
$1.40 
1.75 
25.00 
100.00 
7.00 
8.00 
.60 
7.00 
3.00 
3.00 
15.00 
30.00 
15.00 
1.00 
.01 
20.00 
2.00 
.35 
.60 
.75 
1  25 
1  50 
2.00 
.35 
20.00 
.75 
.65 
.50 
.45 
.40 
1  00 
.50 
1.75 
1.00 
1.25 
1.50 
2.50 
.  10 
.14 
55.00 
55  00 
55  00 
60  00 
100.00 
10 
.30 
.30 
1.50 
1  00 
1  50 

1  00 
2.50 

.75 
.75 

2  50 
1.00 
1.50 

3  00 
1.50 

.50 
.15 
.25 
.30 
.20 
1.00 


40  00 
75.00 
6  00 
8.00 
2  00 
.05 
.05. 
.05 
•  .05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
.05 
20.00 
40.00 
.05 
,05 
.05 
.05 
.05 
.05 


B 
SI.  63 
1  63 
10  00 
10.00 
6.50 
6.50 
.90 
6.50 
6.50 
6.50 
12.00 
20  00 
15.00 
2.50 
.01 
.01 
2.00 
.50 
.75 
1.00 
1  20 
1.40 
1.60 
.45 
20.00 
70 
.60 
.50 
.40 
.30 
1.00 
.60 
1.50 
1.00 
1.25 
1.50 
2.00 
.09 
.12 
48.00 
48.00 
48.00 
70  00 
70  00 
.12 
.30 
.70 
1.30 
1.30 
1.00 

1  00 

2  50 
2.00 

.80 
2  50 
1.00 
1.50 
2.00 
1.50 
1.20 
.20 
.40 
.60 
.30 
1  50 

1  50 

2  00 
1 .00 

3  00 

4  00 

5  00 
40  00 
50  00 

7  00 
10  00 
10  00 

1.00 

1  30 

3  50 
20.00 
.60 
.75 

1 .00 

1.50 

3.00 

3.00 

5  00 

5  00 
12  00 

3  00 

4  00 
20  00 
50  00 
70.00 

.50 
1  00 
1.00 
1  00 
20  00 

.50 


$1.50 
1.50 
10  00 
50.00 
7.00 
12.00 
.50 
7.00 
8.00 
3  50 
12  00 
25.00 
12.00 
2  70 
.40 
45  00 
2.20 
.50 
.50 
.90 
1.00 
1.20 
1.50 
.30 
18.00 
.80 
.60 
.40 
.30 
.20 
.80 
.60 
1.60 
.60 
.72 
1.10 
1.40 
.11 
.30 
54.00 
51.00 
40.00 
56.00 
61.00 
.12 
.40 
.40 
1.30 
1.30 
1.00 
.60 
2.00 
.25 
.25 
3.00 

1  00 
2.00 

2  00 
.75 
.50 
.16 
.31 
.38 
.23 
.70 
.70 
.90 
.40 

1.20 
2.00 
3.80 
45  00 
65.00 

5  50 

6  50 
6.00 
1.10 
1.50 
5.00 

20  00 
.75 
1.00 
1  25 
1.50 
3.00 
2.00 
3.15 
4  00 
6.00 
2.75 
3  00 
15  00 
35.00 
70.00 
.65 
.50 
.65 
.65 
10  00 
.65 


$1 .73 
2.00 

70.00 
100.00 
6.50 

12.50 
1.00 
6.50 
7.00 
7.00 

15  00 

35.00 

20.00 
1.00 
.20 

40  00 
1.00 
.40 
.70 
1.00 
1.25 
1.75 
2  00 
.20 

23.00 
1.50 
1.30 
1.20 
1.10 
1  50 
1.50 

1  00 

2  00 
.85 

1.25 
1.35 
2.00 

.Hi 

.15 
55  90 
49. 15 
44.00 
30.00 
100.00 
.20 
.22 
.50 
1.40 
1.30 
1  00 
1.00 
1.50 
.50 
1.00 
2.00 
1.00 
1.00 
1.80 
.50 
1.00 
.18 
.32 
.40 
.24 
.50 
3.50 
3.00 
2.75 
3.70 
4.00 
4.80 
50.00 
70  00 
5  00 
6.00 
.50 
2.00 
2  00 
7.00 
10  00 
.90 
1.00 
1.15 
.75 


.00 
.00 
.50 
50 


4 
1 
1 
1 

3.00 
1. 00 
1.50 
10.00 
45.00 
70  00 
.90 
.60 
.80 
1  00 
25.00 
.60 


E 
$1.79 
1.50 
10.00 
10.00 
7.00 
8  00 
.63 
7.00 
4.50 
3.50 
12.00 
15  00 
12.00 
2.50 
.40 
50.00 
2.00 
.25 
.38 
.50 
.75 
1.00 
1.25 
.25 
18.00 
.60 
.50 
.40 
.30 
.25 
.75 
.60 
1  50 
.75 
.80 
1.00 
1.25 
.  10 
.  11 
52 . 95 
46.70 
70.00 
60.00 
75.00 
.08 
.25 
.35 
1.35 
1.25 
1.00 
.50 
2.25 
1.25 
.25 
2.50 
.90 
1.25 
1.80 
.85 
1.00 
.  10 
.20 
.30 
.20 
.75 
1.25 
1.25 
1.00 

1  40 
2. 10 
3.00 

40.00 
7.5 . 00 
6.25 
7.00 
1.00 
.80 
1 .00 
5  00 
10  00 
.75 
.85 
1.00 
1.25 
2.00 
1.30 

2  00 
1.00 
2  40 

.50 

.75 
10  00 
40.00 
60  00 

.40 

.40 

.45 

.50 
15.00 

.50 


$1.55 
1.55 
70.00 
70.00 
6.50 
10.00 
.25 
6.50 
4.50 
3.50 
20.00 
25.00 
15.00 
2.50 
.20 
25.00 
2.00 
.35 
.60 
.90 
1.10 
1.25 
1.50 
.30 
21.00 
.75 
.60 
.45 
.35 
.25 
1.25 
1.00 
2.25 
.80 
1.00 
1.50 
2.00 
.08 
.12 
60.00 
55.00 
60.00 
70.00 
70.05 
.10 
.35 
1.00 
1.50 
1.30 
1.50 
1.00 
2.25 
2.50 
.70 
3.00 
1.50 
1.50 
2.00 
1.40 
1.00 
.20 
.30 
.40 
.25 
1.00 
1.50 
1.50 
1.00 
2.00 
3.00 
4.50 
45  00 
90.00 
6.00 
10  00 
5.00 
1.10 
1.50 
5.00 
20.00 
.60 
1.00 
1.50 
1.75 
5.00 
2.50 
4.00 
5  00 
10.00 
3.00 
4.00 
15  00 
40.00 
70.00 
.60 
1.50 
2.00 
2  50 
15.00 
.75 


Extended  totals   $2,170,652 


$2,192,301      $2,204,074  $2,271,167 


:,284,901  $2,287X43 


CATALOG  NOTICES 

Stephens-Adamson  Mfg.  Co.,  Aurora,  111.  Section  5,  Gen- 
eral Catalog  No.  19.  Gravel  washing  plants,  screens,  cars, 
hoists,  etc.     Illustrated.  622  pp.,  6x9  In. 

Picher  Lead  Co.,  Chicago,  111.  Catalog.  Protective  coat- 
ings for  structural  metals.     Illustrated,  46  pp.,  6x9  in. 


Corrugated  Bar  Co.,  Buffalo,  N.  Y.  Catalog.  Corr-Mesh 
and  Corr-Mesh  lath,  Corr-Bar-O  waterproofing  products.  Il- 
lustrated, 64  pp.,  6x9  in. 

Westinghouse  Electric  &  Mfg.  Co.  (Heavy  Traction  Dept.) 
East  Pittsburgh,  Penn.  Circular  No.  1505.  Results  of  Elec- 
trification.    Illustrated,  72  pp.,  8%xll%  in. 


August  5,  1915 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. — (Continued) 


471,800  eu.yci.  earth  excavation  above  mean  high  water  

9100  cu.yd.  earth  excavation  above  and  below  mean  high  water  sewers 
146  maintaining,  protecting  and  preserving  trees  (per  tree) 

21  replacing  trees,  (per  tree)  

77,500  cu.yd.  concrete  masonry  

3450  cu.yd.  concrete  masonry  for  reinforced  concrete  El.  R. 
2530  sq.yd.  tooling  concrete  surface  of  R.  concrete  on  1  1.  T! 
4600  cu.yd.  protective  concrete  masonry  outside  of  wat  r  proofing 

20  cu.yd.  rubble  stone  

20  cu.yd.  dry  rubble  

35  cu.yd.  brick  masonry  

3  cu.yd.  vitrified  brick  masonry  

SO  su  yd.  hcllcw  terra  cctta  brick  or  r.ilc  masonry 

1000  grout  of  Portland  cement.  . 

1000  hn.ft.  timber  piles 

2  M  ft.  b.m.  timber  foundations 

20  cu.yd.  broken  stone  or  gravel  

7000  sq.yd.  waterproofing,  1  ply  

100  sq.yd.  waterproofing,  2  ply  

33,000  sq.yd.  waterproofing,  3  ply  

100  sq.yd.  waterproofing,  4  ply  

100  sq.yd.  waterproofing,  5  ply  

200  sq.yd.  waterproofing,  6  ply  

100  sq.yd.  waterproofing,  dry  ply  

840  cu  yd.  brick  laid  in  asphalt  mastic   

50  lin.ft.  12-in.  vitrified  drain  pipe  

60  hn  ft  10  in  vitrified  drain  pipe 
SO  Im  ft  8  in.  vitnfie-d  drain  pipe 
-SO  hn  ft  6  -in.  vitrified  drain  pipe 

380  lin.ft.  4-in.  vitrified  drain  pipe  

60  hn  ft.  6-m.  1 1  drain  pipe 
SO  hn  ft  4  in  c  l  drain  pipe 

50  lin.ft.  10-in.  vitrified  c.i.  drain  pipe  

50  lin.ft.  3-in.  c.i.  pipes  and  fittings  (extra  heavy)  

1950  lin.ft.  4-in.  c.i.  pipes  and  fittings  (extra  heavy) 
150  lin.ft.  6-in.  c.i.  pipes  and  fittings  (extra  heavy) .  .  . 
150  lin.ft.  8-in.  c.i.  pipes  and  fittings  (extra  heavy) 
354,600  duct  ft.  tunnel  ducts  

92,200  duct  ft.  railroad  ducts  

5550  ton  riveted  steel  

6100  ton  steel  beams  and  shapes  

950  ton  steel  rods  and  bars  

40  ton  miscellaneous  iron  castings  

1  ton  miscellaneous  iron  furnishings  

200  special  wire  forms  

14,200  lin.ft.  lf-in.  seasoned  oak  or  ash  hand  rail.   .  ,  , 

310  lin.ft.  lj-in.  galvanized  iron  pipe  railings  

8300  sq.ft.  steel  gratings  for  ventilation,  including  frames 
890  sq.ft.  vault  lights 

40  sq  yd.  sidewalk  restored,  including  curbs 

50  sq.yd.  roadway  restored  (macadam)  

1955  sq.yd.  roadway  restored  (asphalt)   

6660  sq.yd.  roadway  restored  (granite  block)  

180  sq.yd.  roadway  restored  (Belgian  block)  

540  sq.yd.  roadway  restored  (asphalt  block)  

100  lin.ft.  new  Bluestone  curb  

100  lin.ft.  new  8-in  granite 

50  sq.yd.  roadway  restored  (brick  pavement)  

25,000  sq.yd.  roadway  restored  macadam  and  asphalt  bound   . . . 

1690  sq.yd.  park  surface  restored  

4600  lin.ft.  i  in.  w  l.  electric  conduits 

625  lin.ft.  lf-in.  w.i.  electric  conduits  

675  lin.ft.  2-in.  w.i.  electric  conduits  

6075  lin.ft.  1-in.  w.i.  electric  conduits  

700  c.i.  outlet  boxes  \] 

12  c.i.  pull  boxes  

160  lin.ft.  6-in.  c.i.  pipes  and  fittings  (extra  heavy)  in  stations!  ........ 

125  lin.ft.  3-in.  c.i.  pipes  and  fittings  (extra  heavy)  in  stations  '. 

100  hn.ft.  12-in.  vitrified  sewer  pipe  

100  lin.ft.  18-in.  vitrified  sewer  pipe  

540  lin.ft.  24-in.  vitrified  sewer  pipe  

11  ton  o  l.  straight  sewer  pipe 

5  ton  c.i.  special  sewer  pipe  

J2A°rlini'ftV3/t''  6-in'  x  2  ft-'  4  in-  egg-shaped  sewer  brick  or  concrete!  '  '. 

780  lin.ft.  4  ft.,  6  m.  circular  sewer  

400  lin.ft.  electric  overhead  trolley   .  , 

100  lin.ft.  6-in.  water  pipe  

550  lin.ft.  8-in.  water  pipe  

100  lin.ft.  36-in.  water  pipe  

10  service  connection  for  water  pipes  (all  sizes)  

100  lin.ft.  4-in.  gas  pipe  ' 

700  lin.ft.  6-in.  gas  pipe  

150  lin.ft.  8-in.  gas  pipe  

2840  hn  ft.  12  m.  gas  pipe 

100  lin.ft.  30-in.  gas  pipe  

OiS^'r  'f V  6"'"-. w-'-  *?y  Passing  pipe  upon  or  below  street  service.  ...... 

onn  r    r     1  .  n-  w-'-  by  passing  pipe  upon  or  below  street  service  .  . 

300  lin.ft.  12-m.  w.i.  by  passing  pipe  on  trestle  

inn  i-   *    2iHn-  ^.i.  by  passing  pipe  on  trestle   .  . 

390  lin.ft.  6-in.  w.i.  by  passing  pipe  on  trestle  

600  lin.ft.  trestle  to  support  by  passing  pipes  

10  service  connection  for  gas  pipes  (all  sizes)  .  . 

10  ton  new  c.i.  hub  and  spigot  pipe  (straight)  

10  ton  new  c.i.  hub  and  spigot  pipe  (special)  

3300  duct  ft.  electric  ducts  and  conduits  

1300  lin.ft.  2-in.  Edison  w.i.  electric  ducts  and  conduits  

ir?  )In  ^  -    in.  Edison  w  i  electric  ducts  and  conduits 

100  lin.ft.  3-in.  Edison  w.i.  electric  ducts  and  conduits  

10  service  connection  for  electric  ducts  

600  duct  ft.  wooden  electric  ducts  and  conduits  


G 
$1.75 
1.75 
25  00 
60  00 
7.00 
8.75 
.65 
7  00 
6.00 
5.00 
15  00 
17  00 
15  00 
2  50 
.50 
50  00 
2  50 
.45 
.60 
.95 
1.20 
1.50 
1.80 
.30 
25  00 
.90 
.80 
'  .50 
.40 
.25 
1.20 
.75 
2.00 
.90 
1.00 
1.40 
2.00 
.  10 
.13 
55.00 
48.00 
50  00 
65  00 
70.00 
.10 
.40 
.40 
1.50 
1.40 
1.75 
1.25 
2.65 
1.80 
2  25 
3.00 
1.00 
1.25 
2  25 
1.50 
1.50  . 
.12 
.25 
.30 
.18 
1.00 
2  00 
1.50 
.90 
3.00- 
4.00 
4.80 
45.00 
75.00 
6.20 
7.40 
5.00 
.75 
1.00  ■ 
4.50 
12.00 
.75 
1.00 

1  20 
1.75 
4.50 

2  00 

3  00 
4.00 
6  00 
2.00 
2.00 

15  00 
35.00 
70.00 

.50 

.45 

.50 

.60 
15.00 

.50 


H 

$2.15 
4.00 
10.00 
100,00 
7  00 
8.00 
2  00 
6.50 
5  00 
4  00 
15  00 
15  00 
15  00 
2  00 
.20 
25  00 
1.75 
.30 
.47 
.75 
.90 
1. 12 
1.32 
.30 
19  00 
.75 
.65 
.55 
.45 
.40 
.75 
.50 
1.20 
.60 
.80 
.90 
1.20 
.09 
11 

51  50 
45.00 
35.00 
40  00 
90  00 
.06 
.  15 
1.25 
1. 10 
1.00 
.75 
.30 
.75 
.30 
.30 
.30 
.60 

1  20 
1.80 

.35 
.50 
.20 
.31 
.45 
.29 
1.00 
1.30 
1.00 
.70 

3  50 

4  00 

5  00 
40  00 
80  00 

6.00 
9  00 
1.00 
.50 
.60 
2.00 
20.00 
.40 
.50 
.60 
1.00 

2  00 

2  00 
3.20 
2.75 

3  00 
1.75 
2  25 

20  00 
40.00 
70.00 

.40 

.50 

.60 

.70 
20.00 

.30 


I 

$1.75 
2.00 
20.00 
100  00 
7  25 
9.50 
.70 
7  25 
7  50 
6  00 
17  00 
25  00 
15  00 
2.75 
.40 
50  00 
2  00 
.45 
70 

1  10 
1.30 
1.70 

2  30 
.40 

28  00 
1.00 

.85 
70 

.60 

.50 
1  50 
1  00 
2.25 

.75 
1  25 

1  50 
1.60 

.  10 
.14 
58.00 
52.00 
60.00 
80  00 
110.00 
.11 
.20 
1.15 
1.50 
1.40 
1.00 
.75 

2  50 
2  35 
1.10 
2.50 

1  10 
1.35 

2  50 
1.25 

.50 
.20 
.30 
.50 
.25 
1.25 
5.00 
1.50 
1.10 

3  00 
4.00 

5  50 
60  00 
80  00 
10  00 
13  00 
10.00 

1.00 
1 .40 
7.50 
25.00 
.75 
1.25 

1  40 

2  00 

6  75 

3  00 

4  50 
6  00 

12.00 
3  75 

5  00 
20  00 
60  00 
95.00 

.50 
.70 
.85 
1.10 
25  00 
.45 


Extended  totals. 


J 

$1  70 
1.70 
50  00 
100  00 
7.75 
12  00 
2  00 
7  50 
7  00 
7  00 
20  00 
30  00 
10.00 
1,00 
01 
50  00 
2.50 
.27 
.50 
.75 
1.00 
1.25 
1  50 
.  15 
20  00 
1  20 
1  00 
.80 
.70 
.50 
1.50 

1  00 

2  00 
1  00 

1  00 
1.50 

2  00 
10 

.16 
60  00 
53 . 00 
60  00 
70  00 
100  00 
.25 
.25 
.50 
1.20 
1.10 

4  00 
2.00 
2  00 

0Z 
2  50 
2  00 

1  20 

2  20 
2.50 
1,50 
1.00 

.40 
.30 
.30 
.25 
1.00 
10  00 
1.50 
1.00 

3  00 
4.00 

5  00 
50  00 

100  00 

7  00 
12  00 
10  00 

.80 
1.25 
10  00 
25  00 
.60 
.80 
.90 
1.70 

8  00 

2  00 
3.00 

4  00 
8.00 

3  00 
2  00 

30  00 
40  00 
80.00 
.75 
.65 
.70 
.75 
25.00 
.50 


K 
$1.85 
3  00 
30  00 
100  00 
7.50 
10.00 
2  00 
7.50 
6  00 
5  00 
15  00 
20  00 
15.00 
1  50 
.50 
50  00 
2.00 
.50 
.75 
1.00 
1.25 
1.50 
1.75 
.40 
20  00 
.80 
.60 
.50 
.40 
.30 

1  50 
1.00 
2.25 
1.00 
1.00 
1.50 
2.00 

.15 
.20 
58.00 
55.00 
50  00 
50  00 
50  00 
.15 
.50 
.70 
1.50 
1.25 

2  00 
1.75 
2  50 
3.50 
2.50 
2.50 
1.50 

1  75 

2  50 
1.00 
2  00 

.40 
.50 
.60 
.45 
.75 
6  00 
1.50 
1.00 
3.00 
4.00 
4.50 
60.00 
80.00 
8.00 
10.00 
5.00 
1.50 
1.75 
6.00 
25.00 
1.00 
1.25 
1.50 
2.00 
3.00 
3.50 
4.00 
4.00 
7.00 
3.50 
1.50 
25.00 
30  00 
60.00 
1.00 
1  00 
1.00 
1  00 
50  00 
1.00 


1, 

$3  10 

3  .0 
51  00 
50  (0 
8.00 
10.00 
1.00 
8.00 
8.00 
6.00 
15.00 
30 . 00 
15.00 
2.50 
.35 
50  00 
2.00 
.40 
.65 
1.00 
1.25 
1.50 
2.50 
.30 
25.00 
.70 
.60 
.50 
.40 
.30 
1.00 
.60 
1.50 
.75 
1.00 
1.25 
2.00 
.11 
.  16 
63  00 
57  00 
50  00 
50.00 
50.00 
.10 
.50 
1.50 
1  50 
1.50 
2.00 
1.50 
2.50 
2.50 
.75 
2.55 
1.00 
2.00 

3  00 
1.50 
1.00 

.20 
.30 
.40 
.25 
1.00 
5.00 
1.50 
.75 
3.25 
3.75 
4.50 
40.00 
70.00 
5.75 
8.65 
5.00 
1.00 
1.25 
6.35 
15.00 
.75 
1.00 
1.25 
1.75 
6.00 
3.00 

4  00 
4.50 
8.00 
3  00 
3.50 

10  00 
35.00 
65.00 
.50 
1.25 
1.50 
1.75 
15  00 
.60 


(Continued  from  page  103) 
constructed  under  a  former  contract)  on  the  State  Arsenal 
Orounds,  at  18th  and  Herr  St.,  Harrisburg.  The  Board  has  re- 
vised the  plans.  Samuel  B.  Rambo,  Capitol  Bldg.,  is  Supt. 
o  t?arTti,nor^  Md.— The  B.  F.  BENNETT  BUILDING  CO  23 
bouth  Howard  St.,  Baltimore,  has  been  awarded  the  contract 
;Sr+£ heTTco.nstruction  of  a  two-story  addition  and  alterations 

paoi»iiU?10Dn  Squal;enlMxrE^C^urch'  Calhoun  and  Lombard  St. 
Haskell  &  Barnes,  301  North  Charles  St.,  is  Arch. 

Meridian,  Miss. — At  an  election  held  July  23  the  citizens 
™<?  ^V°r  -?,f  uhe  lotion   of  issuing  $40,000  in  bonds, 

lne  proceeds  will  be  used  for  the  construction  of  a  city  hall 


$3,237,046     $2,414,460     $2,438,618     $2,441,221      $2,541,136  $3,196,207 

Hornbeck,  L,n. — At  an  election  held  July  21  the  citizens 
voted  m  favor  of  issuing  $40,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  school. 

+LouisviIle,  Ky. — The  contract  for  the  construction  of  a 
tour-story,  116xl54-ft.  mercantile  building  on  Fourth  St..  for 
omeT,TTR??d^iiealty  Co-  has  been  awarded  to  the  ALFRED 
biRUCK  CO.,  Louisville.  Loomis  &  Hartman,  51  Todd  Bldg., 
is  Arch.    Noted  July  8. 

Cleveland,  Ohio — Preliminary  plans  have  been  prepared  bv 
Hubbell  &  Benes,  Arch.,  4500  Euclid  Ave.,  for  the  construction 
of  a  112x290-ft.  auditorium  and  lodge  building  at  3515  Euclid 
Ave.  for  the  Al  Koran  Temple,  Nobbles  of  the  Mvstic  Shrine. 
.  be  estimated  cost  is  $200,000.    Noted  Dec.  31. 
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Newburg,  Ohio— (Cleveland  post  office)— The  Board  of  Ad- 
ministration, Newburg  State  Hospital,  plans  the  construc- 
tion of  two  additions  to  the  hospital.    Estimated  cost,  $50,000. 

Springfield,  Ohio — The  Link  Hotel  Co.  will  construct  a 
six-story  99xl20-ft.  hotel  at  Main  and  Limestone  St  Esti- 
mated cost,  $500,000.  A.  C.  Link,  J.  B.  Cartmell,  Constantine 
Link  and  others  are  interested. 

Tiffin,  Ohio — The  Pennsylvania  R.R.,  the  Baltimore  &  Ohio 
R.R.,  and  the  Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry 
plan  to  construct  a  Union  Station  at  Tiffin. 

Woodsfield,  Ohio — Bids  will  be  received  until  noon  Aug 
26,  by  F.  W.  Pollack,  Clk.,  Bd.  of  Education,  for  the  con- 
struction of  a  fireproof  high  school.  Howard  &  Merriam  8 
East  Broad  St.,  Columbus,  is  Arch.    Noted  May  27. 

+Yonngstown,  Ohio — The  contract  for  the  construction  of 
a  hospital  near  the  main  south  entrance  to  the  Youngstown 
Sheet  &  Tube  Co.  has  been  awarded  to  HELLER  BROS 
loungstown.  Estimated  cost,  $75,000.  C.  P  Owslev  is  Arch' 
The  company  also  plans  the  construction  of  a  six-story  brick 
office  ^building^  and  a  modern  laboratory.     The  estimated  cost 

Brazil,  Ind. — The  School  Board  has  purchased  a  site  at 
North  Forest  Ave.  and  Kruzan  St.  upon  which  to  construct  a 
high  school.    The  estimated  cost  is  $80,000. 

+  Marion,  Ind. — The  Board  of  Directors  of  the  Grant  County 
Hospital  Association  has  awarded  the  contract  for  the  con- 

?^C^0Ii™™lh.!'e?Tst?ry  modern  hospital  building  to  BAR- 
LEY &  BOWMAN,  Marion. 

+Muncie,  Ind. — The  contract  for  the  construction  of  an  of- 
fice building  for  Ball  Bros.  Mfg.  Co.  has  been  awarded  to 
CHARLES  MORROW.    Estimated  cost,  $75,000.    Noted  July  22 

Detroit,  Mich. — Bids  will  be  received  until  4:15  pm  Aug 
10,  by  Charles  A.  Gadd,  Secy.,  Bd.  of  Education,  50  Broadway 
for  the  construction  of  a  20-room  school  at  Montclair  and 
Meadowbrook  Ave.    Noted  Feb.  4. 

Chicago,  111.— Wilkin  J.  Kohn,  Chicago,  plans  to  construct 
a  36-apartment  building  at  Albany  Ave.  and  Blaine  PI 
The  estimated  cost  is  $110,000. 

Chicago,  III. — Henry  L.  Newhouse,  Arch.,  4630  Prairie  Ave 
is  preparing  plans  for  the  construction  of  a  ten-story  hotel 
with  a  four-story  105xl50-ft.  wing  at  Grand  Blvd.  and  51st  St 
The  estimated  cost  is  $1,400,000.    Work  will  soon  begin  on  the 
wing-. 

Chicago,  111. — A  site  has  been  purchased  at  Grand  and  Oak- 
wood  Blvd.  by  Thomas  A.  Collins,  133  West  Washington  St 
cost1'16  $C100S0t001Cti°n  °f  an  apartment  house.     The  estimated 

+Appleton,  Wis.— The  HACKWORTHY  CONSTRUCTION 
CO.,  814  College  Ave.,  Appleton,  has  been  awarded  the  con- 
tract for  the  construction  of  a  two-story  bank  building  for 
the  Citizens  National  Bank.  Cooledge  &  Hodgson,  134  South 
La  Salle  St.,  Chicago,  111.,  is  Arch.  Estimated  cost,  $65,000. 
Noted  June  17  and  July  29. 

Milwaukee,  Wis.— Martin  Tullgren  &  Son,  Arch.,  Manhattan 
Bldg.,  is  preparing  plans  for  the  construction  of  a  four-story 
90xlu0-ft.  brick  and  concrete  building  at  1131  Sycamore  St 
for  St.  Catherine's  Home  for  Working  Girls.  The  estimated 
cost  is  $85,000.    Noted  July  22. 

+  Superior,  Wis. — The  general  contract  for  the  construction 
of  an  orphan  asylum  for  the  Catholic  Diocese  of  Superior  at 
Superior,  has  been  awarded  to  TOMILSON  &  EGAN,  Ashland 
at  $101,431.     Noted  Apr.  15  and  July  1. 

Forest  City,  Iowa — (Official) — Bids  will  be  received  until 
2  p.m.,  Aug.  25,  by  H.  R.  Irish,  Pres.,  of  the  Independent  School 
District,  for  the  construction  of  a  high  and  grade  school.  Al- 
ban  &  Lockhardt,  347  Endicott  Bldg.,  St.  Paul,  Minn.,  is  Arch. 
Noted  June  10  and  July  8. 

Crosby,  Minn. — An  election  was  held  Aug.  2  to  vote  on  the 
question  of  issuing  $100,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  a  school. 

+Duluth,  Minn — The  contract  for  the  construction  of  an 
office  building  and  a  laboratory  for  the  Minnesota  Steel  Co. 
has  been  awarded  to  the  LOUNSBERRY-McLEOD  CO.,  Duluth 
Estimated  cost,  $100,000. 

Fowler,  Kan. — Bids  will  be  received  until  Aug.  15  for  the 
construction  of  a  one-  and  two-story,  75x200-ft.  brick  bank 
and  store  building  for  the  State  Bank  of  Fowler.  The  esti- 
mated cost  is  $40,000. 

Laramie,  Wyo  Bids  will  be  received  until  noon,  Aug.  10, 

by  F.  S.  Burrag-e,  Secy.,  Bd.  of  Trustees  of  the  University  of 
Wyoming,  for  the  construction  of  a  dormitory  for  the  women 
on  the  campus.  William  Du  Bois,  1614  Capitoi  Ave.,  Chevenne, 
is  Arch. 

+Lewiston,  Mont.— ST  ANTON  &  SMITH,  Lewiston,  at  $45,- 
/87,  has  been  awarded  the  contract  for  the  construction  of  a 
church  on  Brooks  Island,  at  Main  St.  Link  &  Haire  413 
Stapleton  Blk.,  Billings,  is  Arch.    Noted  Apr.  29. 

Warmspring,  Mont — The  State  of  Montana  is  considering 
the  construction  of  an  asylum  at  Warmsprings.  The  estimated 
cost  is  $80,000. 

Carthage,  Mo. — An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $100,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sanitarium  for  the  treat- 
ment of  tubercular  patients. 

Dodson,  Mo.— The  Hillcrest  Country  Club  plans  to  con- 
struct a.  clubhouse  at  81st  and  Hickman  Mill  Rd.  W.  M. 
Beebe,  1012  East  Armour  Blvd.,  Kansas  City,  is  Pres.  Esti- 
mated cost,  $40,000. 

Kansas  City,  Mo. — Plans  have  been  prepared  bv  Owen  & 
Payson,  Arch.,  713  Scarritt  Bldg.,  for  the  construction  of  a 
church  at  5137  Main  St.  for  the  Church  of  Visitation.  The 
estimated  cost  is  $50,000. 

♦Kansas  City.  Mo — The  contract  for  the  construction  of  a 
seven -story  reinforced  concrete  building,  to  be  known  as  the 
Ridge  Arcade,  at  916-18  Walnut  St.  for  the  Ridge  Estate  New 
Ridge  Bldg.,  has  been  awarded  to  the  GEORGE  A  FULLER 
CONSTRUCTION  CO.,  221S  Grand  Ave..  Kansas  City  Esti- 
mated cost.  $100,000.  Smith,  Rea  &  Lovitt,  601  Finance  Bldg., 
is  Arch.     Noted  July  1. 


of  a"^fx'SsatorvCi7yo,v11?I"VTThe  fcont™Ct  f0r  the  construction 
Fist  ?9nd i  S'  '0xll'-ft.  reinforced-concrete  building  at  201 
22nd  St.,  for  the  Morbros  Investment  Co  has  he,.n 
awarded  to  AIKEN  &  THAYER.  John  W  McKe'cknie  102S 
Gloyd  Bldg.,  is  Arch.    Noted  July  22.  mcivecKnie,  102„ 

*  TIV,,•^s;,SAClt,y,  M"— Plans  have  been  prepared  by  Smith  Rea 
&  Lovitt,  Arch.,  602  Finance  Bldg.,  for  the  construction  of  n 

St^w'SK  flS?Br^  buildi"S  tob'e  known  as  Hotel  Rieger^ 
at  1922  Main  St.    The  estimated  cost  is  $40,000. 

w»^J?f <Tity\  Mo~ HARVEY  STIVERS,  2447  Trost  Ave 
Kansas  City,  has  been  awarded  the  contract  for  the  construc- 
te,0'  Ve7en;?rtory'  49xl05-ft.  business  building  at  1533  35 
Wa  I  nut  St    for  W.  F.  Hall  and  F.  G.  Crowell.     J    C.  Sunder- 
land is  Arch.    Estimated  cost,  $75,000.    Noted  July  22. 

Palestine,  Tex.— The  City  Commission  has  commissioned 
tldf^Wn  U^taalS  &  Gottleib.  Arch.,  624  First  National  B^nk 
S-fcfA'i  ™  ■  }■  PfePare  plans  for  the  construction  of  a  high 
school.    The  estimated  cost  is  $100,000.    Noted  July  22. 

r„„^Vn  Dieso'  Tex.— (Official)— The  Commissioners  of  Duval 
hPhi  T  ,A  ?ancel,led  the  election  which  was  to  have  been 
held  July  20  to  vote  on  the  question  of  issuing  $100,000  in 
^,C?SJf°l'v,th!  construction  of  a  courthouse.  Charles  Meirl,  is 
becv.  of  the  San  Diego  Commercial  Club.    Noted  July  1. 

+Enid,  Okla.— WELLER  &  REARDON,  Enid,  at  $41,000,  has 
been  awarded  the  contract  for  the  construction  of  the  State 
School  for  Feeble  Minded.    R.  W.  Shaw  is  Arch. 

Norman,  Okla.— The  State  Board  of  Affairs'  has  approved 
and  accepted  plans  prepared  by  Hawk  &  Parr,  Arch.,  Security 
Bldg  Oklahoma,  for  the  construction  of  the  Science  Hall 
nri r^V^nnnH  of  Oklahoma.  The  Legislature  has  Appro- 
priated $100,000  for  this  work.  Stratton  D.  Brooks  is  Pres 
of  the  university. 

Perry,  Okla.— Bids  will  soon  be  received  for  the  construc- 
ii  «inn  iln^w'  %y.  ™x9S-ft.  courthouse.  The  estimated  cost 
is  $100,000.  _  W.  T.  Fans  is  County  Clk.  and  J.  W.  Hawk, 
Oklahoma,  is  Arch.     Noted  May  27.  "aw*, 

tv,.?Vlnlta'  ,  °k!a — The  contract  for  the  construction  of  a 
tnree-story  brick  and  remforced-concrete  building  at  the  State 
tr^l'^i  fQ1'  k^Lnsane  has  been  awarded  to  the  KREIPKE- 
WHiFERrllC?ST,F?,TION  CO-  E1  Reno-  Estimated  cost, 
Ar  h        Charles  w-  Dawson,  412  Iowa  Bldg.,  Muskogee,  is 

Las  Cruces,  N.  M.— Plans  are  being  prepared  by  Trost  & 
Trost,  Box  271,  El  Paso,  Tex.,  for  the  construction  of  a  two- 
Cost  is $65  000°         known  as  Hotel  Hidalgo.     The  estimated 

Salt  Lake  City,  Utah— The  Fraternal  Order  of  Eagles,  Salt 
Lake  Aerie  No.  67,  plan  to  construct  a  three-story,  brick  club- 
house at  Fourth  South  and  West  Temple  St.  N.  Edward 
is  $50  oo'o^'         Newhouse  Bldg.,  is  Arch.    The  estimated  cost 

t  JU.lap,nk  A$aT~ Preliminary  plans  have  been  prepared  by 
Trost  &  Trost,  Arch.,  Box  271,  El  Paso,  Tex.,  for  the  construc- 
tion ot  a  three-story  brick  and  reinforced-concrete  hotel  The 
estimated  cost  is  $100,000. 

„,  ?ra"d  Mouiid,  Wash. — Bids  will  soon  be  received  bv  the 
State  Board  of  Control,  Olympia,  for  the  construction  of  a 
'iing  4,he  State  School  for  Girls.  The  estimated  cost  is 
$60,000.  Watson  Vernon,  1  Gabrielson  &  Holmer  Bldg..  Aber- 
deen, is  Arch.    Noted  July  29. 

TDiJMe<1[jcal,  Lake-  Wash.— Julius  A.  Zittel,  Arch.,  507  Jamieson 
Bldg.,  Spokane,  has  prepared  plans  for  the  construction  of  a 
group  of  buildings  for  the  Institute  of  the  Feeble  Minded 
the  group  will  include  an  administration  building,  custodial 
building,  two  ward  buildings,  power  house  and  laundry.  Esti- 
mated cost,  $292,000. 

+  Seattle,  Wash. — The  contract  for  the  construction  of  an 
11-story  90xll0-ft.  fireproof  office  building  at  Third  Ave.  and 
Stewart  St.  for  the  Washington  Securities  Co.,  has  been 
awarded  to  M.  J.  HURSON  CO.,  Globe  Bldg.,  Seattle.  Esti- 
mated cost,  $400,000. 

Sedro  Woolley,  Wash. — Bids  are  being  received  by  the 
State  Board  of  Control,  Olympia,  for  the  construction  of"  rein- 
forced-concrete  ward  buildings  and  an  auditorium  at  the 
Northern  Hospital  for  the  Insane.  The  estimated  cost  is  $150  - 
000.    Heath  &  Gove,  National  Realty  Bldg.,  Tacoma,  is  Arch. 

Los  Angeles,  Calif. — Work  will  soon  begin  on  the  construc- 
tion of  a  seven-story,  60x80-ft.  addition  at  Olive  and  Sixth 
St.  for  the  Pacific  Mutual  Life  Insurance  Co.  of  California 
The  estimated  cost  is  $200,000.  Col.  D.  Moore  is  Secv.  Noted 
June  24. 

Santa  Barbara.  Calif. — Palmer,  Hornbostel  &  Jones,  Arch, 
63  William  St.,  New  York,  N.  Y.,  has  been  commissioned  to 
prepare  plans  for  the  construction  of  a  Carnegie  Library  The 
estimated  cost  is  $50,000.  Francis  W.  Wilson,  717%  State  St, 
Santa  Barbara,  is  Superv.  Arch. 

San  Pedro,  Calif. — The  Cresmer  Mfg.  Co.,  Riverside,  at 
$92,000,  submitted  the  lowest  bid  on  the  general  contract  for 
the  construction  of  a  brick  and  concrete  school  at  307  Fifth 
St.  Joseph  Bell  De  Remer,  622  Title  Insurance  Bldg.,  Los 
Angeles,  is  Arch.    Noted  Mar.  11. 

Visalia,  Calif. — Bids  will  be  received  until  Aug.  16  by  the 
Board  of  Supervisors  of  Tulare  County  for  the  construction 
of  a  steel  and  concrete  bridge  over  the  Kings  River  at  Kings- 
bug,  the  estimated  cost  of  which  is  $18,000. 

Montreal,  Que. — Bids  are  being  received  for  the  construc- 
tion of  a  motion  picture  theater  for  the  Independent  Amuse- 
ment Co..  Ltd.  The  estimated  cost  is  $100,000.  D.  J.  Crighton, 
Jacobs  Bldg.,  is  Arch. 

The  Snare  &  Triest  Co.,  of  New  York  City,  announced  on 
July  29  its  purchase  of  the  business,  good  will,  plans  and 
records  of  R.  P.  &  J.  H.  Staats  Inc.,  a  firm  which  has  for 
27  years  been  prominent  in  the  construction  of  piers,  docks 
and  harbor  work  in  New  York  and  vicinity.  R.  P.  Staats,  the 
senior  member  of  the  firm  retires  from  active  business  but 
Mr.  J.  H.  Staat  has  purchased  an  interest  in  the  Snare  &  Triest 
Co.,  and  will  be  Vice-President  of  that  organization. 
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JULY  BUILDING  RETURNS 

The  steady  gain  recorded  in  the  building-  industry  in  the 
Eastern  States  continued  during  July.  The  total  operations  in 
11  cities  were  practically  the  same  as  in  the  corresponding 
month  last  year.  For  the  first  seven  months  there  was  a  gain 
of  about  4%.    From  now  on  the  results  will  be  more  favorable. 

In  the  Central  States  there  was  a  decrease  of  slightly 
more  than  10%  in  the  18  cities.  This  was  due  to  the  sharp 
drop  in  Chicago,  where  there  have  been  labor  troubles.  A 
falling  off  of  $1,000,000  in  Houston  was  the  cause  of  a  decrease 
from  $6,028,000  last  year  to  $4,925,000  this  year. 

In  the  Western  States  there  was  a  sharp  falling  off  in  the 
Northwest  due  to  the  stagnation  in  the  lumber  industry.  In 
the  following  table  is  given  the  estimated  cost  of  contem- 
plated buildings  from  plans  filed  with  the  various  building 
inspectors: 

EASTERN  STATES 

Month  of  July  First  Seven  Months  of  Year 

1915  1914  1915  1914 

Baltimore,  Md   82,099,989  $1,577,601 

Boston.  Mass   804,841  298,500    $14,872,145  $12,895,350 

Bridgeport,  Conn   1,061,290         313,945       5,271,662  2,486,083 

Buffalo,  N.  Y   1,494,000         985,000       7,091,000  7,549,006 

Hartford,  Conn   441,767  311,985       3,205,694  2,685,356 

Hoboken,  N.  J   48,078  166,100  544,398  728,002 

Jersey  City,  N.  J   345,913         460,592       3,146,649  2,417,845 

Newark,  N.  J   584,703       1,172,043       5,225,669  5,244,280 

New  York,  N.  Y. 

Bronx   1,874,000       2,123,465      17,771,500  16,076,068 

Brooklyn   3,682,765       3,314,700      15,950,010  25,918,850 

Manhattan   4,093,080       4,605,305     43,731,800  30,882,090 

Queens   2,438,065       2,339,662      12,453,611  13,139,829 

Philadelphia,  Penn   3,659,940       4,661,850     22,726,330     25,767  570 

Rochester,  N.  Y   762,123       1,067,101       5,519,791  6,095,625 

Total   $23,390,554    $23,397,849  $157,510,259  $151,888,954 


CENTRAL  STATES 
Month  of  July 


First  Seven  Months  of  Year 


Akron,  Ohio  

Chicago,  111  

Cincinnati,  Ohio. . . 
Cleveland,  Ohio 
Columbus,  Ohio 
Des  Moines,  Iowa. . 

Duluth,  Minn  

Evansville,  Ind  

Indianapolis,  Ind. . . 
Kansas  City,  Kan . . 
Kansas  City,  Mo . . . 
Milwaukee,  Wis. . . . 
Minneapolis,  Minn. 

Omaha,  Neb  

Peoria,  111  

St.  Louis,  Mo  

St.  Paul,  Minn  

Toledo,  Ohio  


Total   $19,024,586 


1915 

1914 

$1,133,395 

$382,015 

6,455,630 

9,148,760 

1,056,625 

1,055,230 

2,319,280 

2,532,050 

504,095 

503,351 

181,405 

140,690 

201,422 

266,259 

34,080 

128,645 

598,078 

1,140,000 

77,177 

188,005 

418,060 

1,012,055 

916,625 

887,889 

1,474,256 

1,326,095 

556,780 

402,605 

178,500 

193,100 

615,148 

1,287,859 

770,018 

1,053,100 

534,012 

569,579 

1915 

$2,650,085 
46,728,680 
6,724,289 
20,546,159 
3,053,955 
1,074,520 
1,571,910 
858,459 
3,858,824 
617,968 
6,334,495 
5,673,485 
9,200,151 
3,211,210 

'  '7,069,851 
6,398,570 
4,564,216 


1914 

$2,355,085 

54,007,960 
6,044,000 

17,221,415 
3,724,206 
1,158,364 
1,946,841 
946,814 
6,096,405 
779,125 
8,012,930 
6,398,666 

11,099,690 
3,269,298 

9,105,91  i 
8,971,788 
4,413,217 


2,217,287  $127,136,827  $145,551,711 


SOUTHERN  STATES 

Month  of  July  First  Seven  Months  of  Year 


1915 

Atlanta,  Ga   $613,146 

Birmingham,  Ala   223,987 

Dallas,  Tex   656,124 

Houston,  Tex   149,343 

Louisville,  Ky   548,740 

Memphis,  Tenn   245,285 

New  Orleans,  La   513,510 

Richmond,  Va   328,667 

Tampa,  Fla   222,590 

Washington,  D.  C   1,424,207 

Total   $4,925,599 


1914 

$495,902 
468,385 
941,580 

1,054,911 
482,390 
333,006 
505,392 
461,949 
92,545 

1,192,883 


1915 
$2,744,837 


1914 

$3,495,699 


2,180,639 
988,005 
2,336,835 
1,746,778 
1,869,200 
2,063,329 


4,425,143 
2,878,397 
3,040,245 
2,347,888 
1,933,382 
2,561,770 


6,664,366  6,820,702 


$6,028,943    $18,593,989  $27,503,226 


First  Seven  Months  of  Year 


WESTERN  STATES 

Month  of  July 
1915  1914 

Oakland,  Calif   $410,322  $430,665 

Portland,  Ore   373,375  870,745 

Salt  Lake  City,  Utah ....  174,550  238,750 

San  Francisco,  Calif   1,500,206  2,068,537 

San  Diego,  Calif   57,790  579,558 

Seattle,  Wash   231,095  2,520,590 

Spokane,  Wash   66,263  229,635 

Tacoma,  Wash   31,161  884,649 

Total   $2,804,762      $7,823,129    $20,627,760  $45,420,828 


1915 

$2,793,070 
3,013,135 
1,269,891 
8,066,473 
714,177 
3,505,205 
771,134 
494,675 


1914 

$2,869,170 
5,051,655 
1,635,064 

22,746,212 
2,366,238 
8,404,445 
775,297 
1,572,747 


RAILWAYS — STEAM  AND  ELECTRIC 

™JWT'i8a^usetts~Bay  state  St.  Rv-  Co.— According  to  press 
reports  this  company  will  soon  start  work  on  the  exten- 
sion of  its  lines  m  Methuen.  R.  S.  Goff,  Boston,  is  Vice-Pres. 
and  Gen.  Mgr.    Noted  May  6. 

m;a^""nec}i%ut~Co,?necticut  Co.— The  Public  Utilities  Com- 
mission of  Connecticut  has  granted  this  company  permission 
to  extend  its  lines  m  New  Britain  from  Main  to  Myrtle  St.. 
weaYfv,  Broad-  Washington  St.  and  Farmington  and  Common- 
ZfZi  7,we",  ab?uto7200  ft.  F.  L.  Beardsley,  New  Britain,  is 
oupt.    Noted  July  8. 

;t„?^w  Jers??— Pennsylvania  R.R.— The  Board  of  Public  Util- 
IhL  S°mrnissioners  has  approved  a  bond  issue  of  $65,000,000  of 
the  Pennsylvania  R.R.,  to  be  used  for  the  improvement  of 

Phn^££riy  ^  h^s  £nd  system  in  New  Jersey.  A.  C.  Shand, 
Philadelphia,  is  Ch.  Engr. 

rennrJJ=yl?>?id~Baltimore  £  °hio  RR-  Co.— According  to  press 
Mn^rtt^i,  tc Tpan!  Plans  to  construct  a  railroad  from 
T,™Z  %£  %£°  Sec.urity,  to  the  plant  of  the  Security  Cement  & 
SroC°;   The  estimated  cost  is  $100,000.    F.  L.  Stuart,  Bal- 

fxten,Iiru1=n1<,^"Kinitted  ,Ry-  &  Electric  Co.— This  company  will 
extend  its  double  track  line  on  Columbus  Ave.,  Gwynn's  Falls 
t^P^o^n^6  PJ/sent  terminus,  to  Lansdowne,  Md.,  a  dis- 
tance of  2100  ft.  Mason  D.  Pratt,  Baltimore,  is  Ch.  Engr. 
,+Wtst,  Virginia— Western  Maryland  R.R.— This  company 
has  awarded  the  contract  for  the  construction  of  the  Helen's 
gun  extension  to  O.  L.  ANDERSON  &  BROS.,  INC  Altoona 
Penn.,  at  $400,000.    H.  R.  Pratt,  Baltimore,  is  Ch!  Engr 

North  Carolina— Virginia-Carolina  Ry.  —  Plans  are  being 
considered  by  this  company  for  the  extension  of  its  line  from 
Todd  to  Boone,  N.  C,  about  16  miles.  G.  D.  Johnson,  Abing- 
ton,  Va.,  is  Pres.  and  Gen.  Mgr. 

North   Carolina — Southern   Ry. — Seaboard  Air  Line  Rv  

Press  reports  state  that  these  companies  plan  to  extend  their 
AS  ^to  Rutherfordton,  N.  C.  W.  D.  Faucette,  Norfolk,  Va  ,  is 
Ch  Engr  Seaboard  Air  Line  Ry.,  and  B.  Herman,  Washington, 
D.  C,  is  Ch.  Engr.,  Southern  Ry. 

osn^no*1'  ■n1rolin1aJ~Sr&tesville  Air  Line  R.R.— Bonds  for  $1,- 
250,000  will  be  sold  The  proceeds  will  be  used  to  complete  the 
line  from  Statesville  to  Mt.  Airy.  D.  M.  Ausley  is  Treas.  and 
tjen.  Mgr. 

South  Carolina — Columbia,  Newberry  &  Laurens  R.R  — 
1  his  company  plans  to  construct  a  line  from  Newberry  south- 
ward via  Saluda  and  Edgefield,  S.  C,  to  Augusta,  Ga!,  a  dis- 
tance of  65  miles.    J.  F.  Livingston,  Columbia,  is  Pres. 

South   Carolina — Carolina,   Atlantic   &  Western   Ry  This 

company  will,  according  to  press  reports,  start  work  about 
Sept.  1  on  the  construction  of  its  proposed  extension  from 
Charleston,  S.  C,  to  Savannah,  Ga.,  about  85  miles.  William 
Moncure,  Raleigh,  N.  C,  is  Ch.  Engr.    Noted  Feb.  4  and  June 

South  Carolina — Atlantic  Coast  Line  R.R. — Plans  are  being 
considered  by  this  company  for  the  construction  of  a  railway 
from  St.  Stephens  to  Yemassee  via  Ridgeville  and  Walterboro 
S.  C,  about  75  miles.  E.  P.  Pleasants,  Wilmington,  N.  C  is 
Ch.  Engr.  ' 

Florida — A  franchise  has  been  granted  to  E.  W.  Parker 
Tampa,  for  the  construction  of  an  electric  railway  in  Clear- 
water, Fla.    Noted  Aug.  5. 

Mississippi — Jackson  &  Eastern  Rv. — This  company  has 
been  incorporated  to  construct  a  steam  or  electric  railway 
from  Jackson,  Miss.,  to  Union  ,Miss.  S.  A.  Neville  R  W  Har- 
riss  and  C.  J.  Currie,  Meridian,  Miss.,  are  interested. 

Tennessee — Chattanooga  Traction  Co. — This  company  plans 
to  extend  its  lines  from  Chattanooga  to  Hixson.  W  T  Jones 
Chattanooga,  is  Vice-Pres.  and  Gen.  Mgr.    Noted  Jan.  23. 

Ohio — Cincinnati,  Lawrenceburg  &  Aurora  Electric  St.  R  R 
Co. — This  company  plans  to  construct  an  electric  railway  from 
Anderson's  Ferry,  (Cincinnati)  the  present  terminus,  through 
the  business  section  of  Cincinnati.  C.  E.  Hoover,  Cincinnati 
is  Treas.  and  Gen.  Mgr.  ' 

Ohio — Cleveland  Ry. — This  company  will  extend  its  line  on 
East  79th  St.  from  Kensman  Rd.  to  Broadway  Ave.,  Cleveland 
George  L.  Radcliffe,  Cleveland,  is  Gen.  Mgr. 

Ohio — Dayton  &  St.  Mary's  Traction  Co. — This  company  has 
been  incorporated  to  construct  an  electric  railway  from  Day- 
ton to  St.  Marys,  Ohio.  Dennis  Dwyer,  Dayton,  Julius  Boesel 
Thomas  J.  Brennan  and  C.  V.  Ruenke  are  interested.  Noted 
July  15. 

Michigan — The  Council  has  been  petitioned  for  a  franchise 
to  construct  an  electric  railway  from  Mt.  demons  to  Armada 
A.  Jacobson,  Detroit,  is  interested. 

Illinois — Kankakee  &  Urbana  Traction  Co. — Plans  are 
being  considered  by  this  company  for  the  extension  of  its  line 
from  Ludlow  to  Paxton,  111.  William  J.  Laffell,  Urbana,  is 
Gen.  Mgr.  and  Pur.  Agt. 

South  Dakota — Electric  Short  Line  Ry.  Co. — This  company 
plans  to  construct  about  45  miles  of  new  line  at  an  estimated 
cost  of  $440,000.    De  Koven  Hunter,  Minneapolis,  is  Gen.  Mgr. 

Missouri — Chicago,  Burlington  &  Quincv  R.R. — A  franchise 
has  been  granted  this  company  to  extend  its  lines  along  First, 
Deer  and  Elk  St.,  St.  Joseph,  and  along  Florence  Rd.  and  the 
intervening  alleys.  W.  L.  Breckenridge,  Chicago,  111.,  is  Ch. 
Engr. 
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Arkansas — According  to  press  reports  work  will  soon  be 
started  on  the  construction  of  an  electric  railway  from  Co- 
lumbus to  Washington,  Ark.,  about  seven  miles.  Rufus  S. 
Stout,  Pine  Bluff,  is  interested.    Noted  May  6. 

Texas — Northern  Texas  Traction  Co. — The  City  Commission 
has  authorized  this  company  to  extend  its  electric  railway 
on  Fairmont  Ave.  and  Willing  St.,  Ft.  Worth,  Tex.  George  H. 
Clifford,  Ft.  Worth,  is  Vice-Pres.  and  Gen.  Mgr. 

Texas — Preliminary  arrangements  are  being  made  and  con- 
tracts will  soon  be  awarded  for  the  construction  of  the  pro- 
posed railway  from  Rockport  to  Seymour,  Tex.,  about  350 
miles.    Edward  Cowper-Thwaite,  London,  Eng.,  is  interested. 

Oklahoma — La  Kemp  &  Northwestern  Ry.  Co. — This  com- 
pany has  been  incorporated  to  construct  an  electric  railway 
from  Gage  northwest  to  Ivanhoe,  about  25  miles.  The  incor- 
porators are  I.  K.  Edwards,  George  C.  Warlick,  J.  W.  Steffen, 
W.  B.  Lehman  and  E.  W.  Lehman  all  of  La  Kemp. 

Oklahoma — Tulsa — Sand  Springs  Interurban  Ry.  Co. — This 
company  plans  to  extend  its  line  to  the  coal  mines,  about 
eight  miles.    W.  B.  Craig,  Tulsa,  is  Gen.  Mgr. 

Utah — A  petition  has  been  presented  to  the  Council  by 
Harry  S.  Joseph  asking  for  a  franchise  to  construct  an  elec- 
tric railway  in  Bingham  Canyon  to  connect  with  the  Salt  Lake 
&  Utah  R.R. 

+ Arizona — Tucson,  Cornelia  &  Gila  Bend  R.R. — This  com- 
pany has  awarded  the  contract  to  J.  H.  MAXEY,  Yuma,  Ariz., 
for  all  culvert  and  trestle  work  and  general  construction  on 
its  railway  from  Gila  Bend  to  a  point  near  Ajo,  about  38  miles. 
Noted  June  3. 

Washington — C.  J.  Erickson,  Downs  Block,  Seattle,  plans 
the  construction  of  a  standard  gage  railroad  from  his  mills  at 
MacDonald  Creek,  near  Sequim,  Wash.,  into  timber  holdings, 
a  distance  of  eight  miles. 

+Oregon — Oregon- Washington  R.R.  &  Navigation  Co. — 
This  company  has  awarded  the  contract  for  the  construction 
of  an  extension  to  its  line  from  Riverside  to  Crane  Creek  Gap, 
Ore.,  about  30  miles,  to  TWOHY  BROS.,  Portland.  Estimated 
cost,  $1,500,000.  J.  R.  Holman,  Portland,  Ore.,  is  Ch.  Engr. 
Noted  July  1. 

Oregon — The  Du  Bois  Lumber  Co.  will,  according  to  press 
reports,  construct  a  railway  from  Astoria,  Ore.,  to  its  timber 
lands  in  Clatsop  and  Tillamook  Counties. 

+Oregon — Roseburg  &  Eastern  Ry.  Co. — This  company  has 
awarded  the  contract  for  the  construction  of  a  railway  from 
Roseburg  to  the  boundary  of  the  Cascade  National  Forest, 
about  30  miles,  to  KENDALL  BROS.,  Pittsburgh,  Penn. 

+New  Brunswiek — Canadian  Government  Ry. — This  com- 
pany has  awarded  a  contract  to  the  JOHN  W.  McMANUS  CO., 
LTD  ,  Memramcook,  N.  B.,  for  the  construction  of  a  spur  line 
of  railway  from  the  Intercolonial  Ry.  to  Bathurst,  N.  B. 

Manitoba — Plans  are  being  prepared  for  the  construction  of 
a  gasoline-operated  street  car  line  from  Winnipeg  to  Trans- 
cona,  about  ten  miles.  H.  W.  Adcock,  Winnipeg,  is  interested. 
Noted  July  1. 

LIGHT,  HEAT  AND  POWER 

North  Gorham,  Maine — The  Cumberland  County  Power  & 
Light  Co.,  Portland,  plans  to  construct  a  new  dam,  about  300 
ft.  long,  across  the  Presumpscot  River.  The  estimated  cost  is 
$40,000.  The  dam  will  develop  about  2700  hp.  A.  H.  Ford, 
Portland,  is  Gen.  Mgr. 

Milton,  N.  H. — It  is  reported  that  a  company  to  be  known 
as  the  Milton  Electric  Co.  is  now  being  organized.  The  old 
Worster  Mill  site  has  been  secured  for  the  location  of  the 
power  house.  The  city  is  said  to  have  entered  into  a  contract 
for  street-lighting.    J.  B.  Giguere  is  interested. 

Brockton,  Mass. — Local  citizens  have  filed  a  petition  with 
the  Board  of  Aldermen  asking  for  the  appointment  of  a  com- 
mission to  investigate  the  feasibility  and  probable  cost  of 
the  establishment  of  a  municipal  electric-light  plant. 

Holyoke,  Mass. — The  Board  of  Public  Works  has  voted  the 
sum  of  $10,000  for  the  construction  of  a  boiler  house  for  the 
new  isolation  hospital  now  in  course  of  construction.  W.  J. 
Howes  is  Arch. 

Medfield,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  19,  by  the  State  Board  of  Insanity,  Room  36,  State  House, 
Boston,  for  heating,  plumbing  and  electrical  work  in  a  new 
dispensary  building  at  the  State  Asylum.  James  H.  Ritchie, 
8  Beacon  St.,  Boston,  is  Arch.  Michael  J.  O'Meara,  M.  D.,  is 
Chn.  Bd.  of  Insanity. 

Westfield,  Mass. — At  a  recent  town  meeting,  the  sum  of 
$25,000  was  appropriated  for  extensions  and  improvements  to 
the  municipal  gas  and  electric  plant. 

+Hartford,   Conn  The   Hartford    Electric   Light   Co.  has 

awarded  the  contract  for  the  construction  of  an  addition  to 
its  power  station  at  Dutch  Point  to  the  STONE  &  WEBSTER 
ENGINEERING  CORPORATION,  Boston,  at  about  $35,000.  The 
building  will  be  28x44  ft.,  three  stories. 

Lestershire,  N.  Y. — Endicott,  Johnson  &  Co.,  manufacturer 
of  boots  and  shoes,  plans  to  double  the  output  of  its  main 
power  plant  in  Lestershire,  including  the  installation  of  a 
2000-kw.  steam  turbine. 

Oswego,  N.  Y. — The  city  has  appointed  a  committee  to  en- 
gage an  engineer  to  prepare  plans  and  supervise  the  develop- 
ment of  a  waterpower  on  the  Oswego  River  at  High  Dam  on  a 
site  belonging  to  the  City  of  Oswego. 

Bloomfield,  N.  J  Press  reports  state  that  the  Westinghouse 

Lamp  Co.  contemplates  the  construction  of  an  addition  to  its 
power  house  in  the  Watsessing  section. 

Kinston,  Iff.  C. — It  is  reported  that  the  City  Council  con- 
templates improving  the  municipal  electric-light  plant  at  an 
estimated  cost  of  $40,000.    J.  E.  Weyher  is  Mgr.  and  Supt. 

Springfield,  Tenn. — The  city  has  sold  bonds  amounting  to 
$15,000,  the  proceeds  of  which  will  be  used  for  building  an  ad- 
dition to  the  municipal  power  plant.    G.  B.  Shawver  is  Supt. 

Dawsonsprings,  Ky. — It  is  reported  that  a  company  is  be- 
ing organized  for  the  purpose  of  establishing  an  electric-light 
and  power  plant.  It  will  be  known  as  the  Dawson  Light  & 
Power  Co.    Brent  Hart  is  interested. 


Dayton,  Ohio — It  is  reported  that  the  Board  of  Commission- 
ers of  Montgomery  County  has  adopted  a  resolution  provid-  ' 
ing  for  the  construction  of  a  new  power  house  and  the  in- 
stallation of  new  boilers  at  the  Montgomery  County  Children's  '■ 
Home.    The  estimated  cost  of  the  improvements  is  $10,000.  I 

Delaware,    Ohio — (Official) — -Bids    will    be    received    until  | 
neon,  Aug.  26,  by  W.  V.  Aldrich,  Audr.  of  Delaware  County,  for  . 
installing  a  heating  plant  under  the  county  jail,  conducting  | 
the  same  to  the  courthouse,  and  furnishing  and  installing  the 
proper  radiation.  J 

Spencerville,  Ohio — (Official) — Bids  will  be  received  until  j 
noon,  Aug.  20,  by  the  Village  Board  of  Public  Affairs  for  the  j 
construction  of  an  addition  to  the  power  station,  and  for  fur-  ' 
nishing  steam  and  electrical  equipment  for  the  same.  Charles  j 
S  Fryer  is  Clk.  of  Bd.  The  Rae-Woulfe  Engineering  Co.,  En-  | 
gineers'  Bldg.,  Cleveland,  is  Engr. 

Corunna,  Mich. — It  is  reported  that  the  Corunna  plant  of  ] 
the  Consumers'  Power  Co.,  Owosso,  was  recently  destroyed  by  i 
fire  at  a  loss  of  about  $15,000.  C.  W.  Tippy,  Jackson,  is  Gen.  I 
Mgr.  of  the  Consumers'  Power  Co. 

Wyandotte,  Mich. — The  City  Commission  has  approved  of  I 
an  estimated  expenditure  of  $29,625   for  proposed  improve- 
ments to  the  municipal  electric-light  plant.    A.  S.  McClenehan 
is  Supt.  of  the  plant. 

Rockford,  111. — The  City  Council  has  instructed  Ross  P.  I 
Beckstrom,  Supt.  of  Water-Works,  to  investigate  and  report  , 
on  the  cost  of  installing  a  municipal  electric-light  plant,  I 
which  will  also  supply  power  for  the  operation  of  the  city  j 
pumping  station. 

Upper  Alton,  111. — Bids  will  be  received  until  3  p.m.,  Aug.  1 
23,  by  Frank  D.  Whipp,  Fiscal  Supvr.,  Springfield,  for  the  con-  . 
struction  of  a  power  house  at  the  Alton  State  Hospital.  1 

Hardwiek,  Minn. — Bids  will  be  received  until  Aug.  17  by  the  I 
Village  Recorder  for  the  construction  of  an  electric  transmis-  ', 
sion  line  and  distribution  system  for  the  Village  of  Hardwiek.  i 
Earle  D.  Jackson,  Capitol  Bank  Bldg.,  St.  Paul,  is  Consult.  1 
Engr. 

Minneapolis,  Minn. — Bids  will  be  received  until  Aug.  20  by 
G.  A.  Sandberg,  Pur.  Officer  of  the  University  of  Minnesota, 
Minneapolis,  for  the  installation  of  two  350-hp.  return  water- 
tube  boilers  complete  with  stokers. 

Wheaton,  Minn. — Bids  will  be  received  until  Aug.  16  by  the 
Board  of  Education,  Wheaton,  for  plumbing,  heating,  venti- 
lating and  electric  wiring  of  a  gymnasium  and  manual  train- 
ing building.  E.  F.  Broomhall,  710  Alworth  Bldg.,  Duluth,  is 
Arch. 

+Uarned,  Kan. — The  City  Council  has  awarded  contracts 
for  the  construction  of  an  electric-light  plant  and  pumping 
station  as  follows:  Construction  of  building  to  McCOY  & 
TAYLOR,  Ft.  Scott,  Kan.,  at  $12,120;  for  motor  pumps  at 
$4115,  and  engines,  generators,  boilers  and  conduits  at  $22,055 
to  the  MERKLE-HINES  MACHINERY  CO.,  Scarritt  Bldg., 
Kansas  City,  Mo.;  poles,  to  LARSON  BROS.,  Larned,  at  $4318; 
switchboard  and  electrical  equipment  to  McCOY  &  TAYLOR  at 
$7496;  hardware  and  transformers  to  the  UNITED  ELECTRIC 
CO.,  120  West  13th  St.,  Kansas  City,  Mo.,  at  $15,808;  chimney, 
stack  to  the  HEINICKE  CHIMNEY  CO.,  147  Fourth  Ave.,  New 
York,  N.  Y.    Noted  July  15. 

Franklin,  Neb — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $7000  in  bonds  for  the  purpose  of  installing 
an  electric-light  plant. 

Glasgow,  Mont. — A  special  election  will  be  held  Oct.  4  to  . 
vote  on  the  question  of  issuing  $18,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  extending  the  present  electric-light-  , 
ing  system.    H.  D.  Palmer  is  City  Clk. 

San  Angelo,  Tex. — It  is  reported  that  the  San  Angelo  Wa-  ; 
ter,  Light  &  Power  Co.  will  soon  advertise  for  bids  for  power 
plant  equipment  to  cost  about  $50,000.    W.  A.  Guthrie  is  Vice- 
Pres.,  Mgr.  and  Cont.  Agt. 

Albion,  Idaho — A  special  election  will  be  held  Aug.  23  to 
vote  for  a  bond  issue  of  $8000,  the  proceeds  of  which  will  be 
used  for  the  installation  of  a  municipal  electric-light  plant. 

Redding,  Calif. — The  plant  of  the  Redding  Electric  Light  & 
Power  Co.,  a  subsidiary  of  the  Northern  California  Power  Co.,  | 
San  Francisco,  was  destroyed  by  fire  recently.    Loss,  $8000. 

Sherbrooke,  Que. — The  City  Council  has  decided  to  build  a 
municipal  gas  plant  to  cost  about  $70,000.  Thomas  Tremblay 
is  Engr. 

Athens,  Ont. — The  City  Council  has  instructed  A.  M.  Lee  to 
have  plans  prepared  for  the  installation  of  a  new  electric- 
light  and  power  plant.    The  estimated  cost  is  $25,000. 

Madoe,  Ont. — It  is  reported  that  the  Madoc  Mining  Co.  will 
soon  begin  the  construction  of  a  brick  and  concrete  power 
house  at  Goudreau,  Ont.    The  estimated  cost  is  $75,000. 

Palmerston,  Ont. — The  Citv  Council  has  instructed  H.  Hynd- 
man  to  prepare  plans  and  ask  for  bids  for  a  new  hydro-elec- 
tric plant  and  distribution  system.     The  estimated  cost  is 

$30,000. 

BRIDGES 

+Concord,  N.  H. — The  State  Highway  Commission  has 
awarded  the  contract  for  the  construction  of  the  Mosquito 
Bridge  over  Winnisquam  Lake  between  the  towns  of  Tilton 
and  Belmont  to  the  UNITED  CONSTRUCTION  CO.,  Albany, 
N.  Y.,  at  $46,266.  F.  E.  Everett  is  Acting  Comr.  Noted  July 
15  under  Winnisquam,  N.  H. 

+  MontpeIier,  Vt. —  (Official) — The  City  Council  has  awarded 
the  contract  for  the  construction  of  a  steel  girder  bridge  with 
concrete  floor  at  State  St.  to  JAMES  E.  CASHMAN,  Burlington, 
at  $16,805.  Five  other  bids  were  received.  George  A.  Reed 
is  City  Engr.    Noted  July  29. 

+Boston,  Mass. — The  Public  Works  Department  has  award- 
ed the  contract  for  cleaning  and  painting  the  Cambridge 
Bridge  over  the  Charles  River  between  Boston  and  Cambridge, 
to  the  CONNERS  BROS.  CO.,  at  $6200.  Other  bidders  were: 
Albert  D.  Howlett  Co.,  $9000;  Maurice  M.  Devine,  $11,465; 
Martin  A.  Feeley,  $12,450;  George  T.  Rendle  Co.,  $14,099;  D. 
Dugan  &  Son,  $16,280;  W.  L.  Waples  Co.,  $16,800. 
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i  n~ ?  An* ^9Cnh'^%J-"^(0fficiay7rBids  win  be  received  until 
l™£t\f  w'  I  '  t  y  thf  Towns  of  Greenwich  and  Easton,  at  the 
office  of  N.  S.  Langdon,  Greenwich,  Washington  County,  for 
the  construction  of  three  concrete-steel  arches  over  the  Bat- 
T$Uu!n  ?^eonLG!leten^Icl?  tillage,  Middle  Falls  and  at  Clarks 
SVJ?6-^11"61-'8^1  Engineering  Co.,  Park  Row  Bldg., 
New  York,  is  Engr.-in-Charge.  R.  S.  Skinner  is  Town  Supt.  of 
Greenwich.    Jacob  Pratt  is  Town  Supt.  of  Easton. 

Ki<XVlVZeg0'  N'  Y\T(PSciaI)— The  County  Superintendent  of 
Highways  has  awarded  the  contract  for  the  construction  of  a 
concrete-steel  bridge  across  the  Oswego  River  at  Minetto  to 
LARKIN  &  SANGSTER,  Seneca  Falls,  at  $65,000  Other  bid- 
ders were:  Oswego  Construction  Co.,  $92,000;  Woolsey  Con- 
struction Co.,  $78,000.    Noted  July  22.  y 

+Far  Hills,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Somerset  County,  Somerville,  has  awarded  the  contract  for  the 
J™ tiu,c1tl°tn  °1  a  c  o  n  c  r  e t e  br i d ge  over  the  Raritan  River  at 
™»  ?oUs  i  i  the  ?Jk  LACOMPT  CO.,  Lakewood,  at  $10,876. 
Raritan  St  $1^044         W&S  °f  Hickey  &  Houghton  Co., 

Raven  Rock,  N.  J.— The  Board  of  Chosen  Freeholders  of 
Hunterdon  County,  Flemington,  has  decided  to  replace  the 
covered  bridge  over  Hoffman's  Creek  at  Raven  Rock  with  a 
c'reVroaaway.  1  be  &b°Ut  100  ft  l0ng  with  a  20- ft  con- 

hr  Ij^baZ°n'^enn-~^}ds  ^(l11  he  received  until  5  p.m.,  Aug.  20, 
by  D.  M  Sharp,  City  Clk.,  for  the  construction  of  three 
reinforced-concrete  or  steel  bridges.     T.  R.  Crowell  is  City 

Co^nf^a^Lfte^n'Ti(2^c[&1)~rhf  Commissioners  of  Delaware 
County  rejected  all  bids  received  Aug.  2  for  the  construction 
nfnenbladge  over  Muckinapatus  Creek^at  Glenolden Ave  GW 
t0isdedn    N^telfjuly^7  Townshi?-    The  work  will  be  readvt?- 

-  *Philadelphia,  Penn,- (Official)—  Bids  for  the  construction 
of  four  bridges  were  received  by  the  Department  of  Public 
Works  on  Aug.  2  and  4,  as  follows:  Bridge  at  Cambria  and 
A  St.,  James  D.  Dorney,  $54,686;  T.  F.  Reilly  $61  700-  Oarl  T) 
Camp  $51,349;  C.  P.  Bower,  $55  500 ;  F.  J  Boas  $58  862 -  M  * 
J.  B.  McHugh,  $60,300;  Peoples  Bros.,  Inc.  &00  American 
fnacVmf^&fi7?0n«rVCti0n,  Co.  $67,500;  Richard  Walsh  &  Sons" 
Inc.,  $52,675.  Holme  Ave.  Bridge,  McNichol  Paving  &  Con- 
?truct'on  Co.,  ?67-8":  J-  E.  Brenneman,  $75,994  -  Peoples*  Bros 
Inc.  $79  242;  Richard  Walsh  &  Sons,  Inc.,  $108,340  Phila-' 
wLfe  ?avmg  *i?M21:   Day  &  Zimm'ermann,   $128  214 

Whitby  Ave  Bridge,  F.  J.  Boas,  $34,731;  Richard  Walsh i  * 
Sons,  Inc.,  $41,925;  Thomas  F.  Reilly,  $38  81 i  MonaWhan  I 
Losse,  $40,569;  Carl  R.  Camp,  $35,982.  Front  St  '  Br°dgeg  Phila 
^Phia  Pav>ng  Co.,  $11,792;  Frank  Mark  Contracting  Co  , 
IM'Zlh  wn,lei  p-  Lynch  $12,704;  Day  &  Zimmermann,  $19,223: 
£Vnha£d  W^811  &  Sons,  Inc.,  $12,900;  Monaghan  &  Losse,  $19 - 
-40;  F..  J  Boas,  $14,587;  William  A.  Mundy,  $15,757.  M  L 
Cooke  is  Dir.  of  Pub.  Wks.    Noted  July  29. 

Pittsburgh,  Penn. —  (Official) — Bids  will  be  received  until 
noon  Aug.  20,  by  Hyatt  M.  Cribbs,  Controller  of  Allegheny 
County,  for  repairs  to  trestle  approach,  steel,  street  car  rails 

™dl£,ntr  ?I  ^rld^e         6  0ver  the  Youghiogheny  River.    J  G 
Cnairant  is  County  Engr. 

tSunbury,  Penn.— -The  Commissioners  of  Northumberland 
County  have  awarded  the  contract  for  the  construction  of  a 
WHIT^rKF/fm/m^6^  in  East  Cameron  Township  to 
WMlliAKER  &  DIEHL,  Harrisburg,  at  $4629. 

TJniontown,  Penn.— Bids  will  be  received  until  Aug.  26  by 
Harry  Kismger,  Controller  of  Fayette  County,  for  constructing 
abutments  and  wing  walls  and  repairing  several  bridges 

of  t«i!p  n^-roVi^^^-T1*  is.  reported  that  the  Commissioners 
°£  Is  S  pi  Wl^ht  County  contemplate  the  construction  of  seven 
new  bridges  at  an  estimated  cost  of  $75,000.  seven 

Leesbnrg,  Va.—  (Official)—  The  State  Highway  Commission 
two hhril  h^S  awar(3ed  the  contract  for  the  construct  on of 
two  bridges  in  Loudoun  County  to  the  LUTEN  BRIDGE  CO 
York,  Penn    at  $3600  for  the  two.    W.  D.  Hempstone ii  Clk' 
of  the  Loudoun  County  Court.    Noted  July  29 

a  St^rtI.  ViV — (Official)— Bids  will  be  received  until  noon 
Aug  20,  by  the  Clerk  of  the  Circuit  Court  of  Patrick  County 

n  Vri01181™?,'-10?  of  a  ?°-ft  Drid^e  across  the  Dan  R  ver 
G.  P.  Coleman,  Richmond,  is  State  Highway  Comr. 

★Wilson,  N.  C. —  (Official) — Bids   will  be   received   until  ■? 
P.m.,  Aug.   28,   by  Lawrence   Brett,   Engr     B        f  Dra  1 
Comrs.,  Mattamuskeet  Drainage  Districtf  for  the  construction 
of  a  single-leaf  plate  girder  Scherzer  rolling  lift  bridge 

St.  Francisyille,  La.— The  Police  Juries  of  East  and  West 
Feliciana  Parishes  have  appropriated  the  sum  of  $24  000  for 
the  construction  of  a  bridge  across  Thompson  Creek  on  the 
line  between  the  two  parishes.  K  on  lne 

+Calvin,  Ky.— The  Fiscal  Court  of  Bell  County,  Pineville 
has  awarded  a  contract  for  the  construction  of  a  bridge  across 
the  Cumberland  River  at  Calvin  to  the  VINCENNES  BRIDGE 
CO.,  Vincennes  Ind.,  at  $7060.  The  contract  for  the  substruct 
ure  was  awarded  to  MARTIN  GREEN,  ROBERT  VANBFVER 
and  EDWARD  PURSIFULL,  all  of  Pineville  at  $2541 


■h,-  cleY<5Iand».  Ohio — Bids  will  be  received  until  noon  Ausr  18 
for thfe  Commissioner  of  Purchases  and  Supplies,  511  City  Hall 
Woodhancf°  Hills  r'^V??  concrete    box    culverts    in  the 

Kinsml"  R(t  division    of    East    Blvd.,    south  of 

new  CrfaV>eka  Ad,^01^°r7The1,  contract  for  placing  a  floor  on  the 
r£\  <-{ai.k  £ye-  Bridge  has  been  awarded  by  the  Board  of 
Control  to  EDWARD  A.  WEILAND,  376  Rockefeller  BldsT 
Cleveland,  at  $78,682.  iBller  aiag., 

Ifn  *r^}^bV'  Ohio— The  Board  of  Commissioners  of  Frank- 
work  rLhtaS  awarded  the  following  contracts  for  bridge 
work.  Construction  of  the  Eberly  Rd.  Bridee  over  Alum 
Creek^  substructure  to  the  FRITZ-RUMER  COOKE-GRANT 
ENGI^eTrVnG^c!909^  s^StrUCtUre  1°  the  CASE-CRANE 
IS?oEp{fR^'&  S^^RT^^ttto6^.10^^  $Z°lf 

tnl  %S?g?Cir*&gthe  sub^ructure  and  m£r&52&e  5 

mar^enTlv* enio?ni^?n  ^ug-  2  the  Common  Pleas  Court  per- 
manently enjoined  the  Commissioners  of  Butler  Countv  from 
awarding  a  contract  to  the  A.  J.  Yawger  Co  IndianapoU? 
It  Th/.on6,  construction  of  the  Columbia  Bridge  at  Wood 
St.  The  contract  price  was  $96,000.  The  injunction  was  IT 
on  the  grounds  that  the  substructure  and  ^pe?st?ScUi4  were 
Pfi^?^6^  Yi,the  bld'  that  the  specifications  permitted  a  mod? 
ification  of  the  contract  after  being  signed,  and  because  tht. 
bid  for  the  substructure  exceeded  the  estimate  New  bids  will 
Wot%?ti,*°Eo%^m-    ^  ^  Crawford  -  C^nt^iJd'r! 

P  mHilSeDtr°fi  °I;v>7i1(0ffinCial)rBfidS  wi)1  be  received  until  11:30 
p'm.ntS  *'v,by  tne.  Board  of  Commissioners  of  Highland 

£or£  £J I  the  construction  of  a  steel  bridge  over  Rockv 
Fork  Creek  near  the  County  Infirmary.    B.  O.  Pratt  ?s  County 

i0oVdeflb?o0cT&VCOpner[eBGTrIeefdNi0sSclk:  l\%lVrl  -"^"o^S 
New  Philadelphia,  Ohio— Bids  will  be  received  until  <?ent  1 
by  the  Board  of  Commissioners  of  Tuscarawas  Countv  for 
repairing  the  stone  substructure  and  construc  ing  a  new  stee? 
^kStT?U,C,tUr^  Wi^-a  20"ft-  roadway,  of  a  br  d/e  over 
Creek  Falls,  Franklin  Township.    R.  H.  Nussdoffer  U ■  Coulty 

North    Randall,    Ohio— The    Board    of    Commissioners  of 
Cuyahoga  County,  Cleveland,  has  instructed  th«^ Countv  Su? 
J^0tJ\Vrepf^S  p^ns  for  the  construction  of  a  bridge  Sve^ 
the  tracks  of  the  Erie  R.R.  near  North  Randall     The  e^-1 
mated  cost  is  $40,000.  U<U1,     lne  esti- 

hv  ?hJeRo^i>h^°"^Bids  Wi-U  be  received  until  noon,  Aug.  30 
by  the  Board  of  Commissioners  of  Portage  Countv  for  the 
construction  of  a  75-ft.  steel  bridge  with  concrete  or  wood 
TownsMp01"  °Ver  the  N°rth  Manon!ng  Rive^^n'charYestown 

+Crown  Point,. Ind.—  (Official)—  The  Commissioners  of  Lak* 
County  have  awarded  the  contract  for  the  construction  of  a 

ChhcaTor  m  haf  Vtr  Obnrnidgtt  t0  the  PHEE  CONSTRUCTION  CO* 
v^nicago  in.,  at  $(6,000;  the  same  company  will  build  a  tem- 
porary bridge  at  $3512.    Noted  July  22. 

o„^Va5hin8^on,„  Ind-— It  is  reported  that  bids  will  be  asked 
romnt^lm.e  St  September  by  the  Commissioner^  of  Daviess 
County  for  the  construction  of  one  60-ft.  steel  bridge  and  fou? 
others  ranging  from  25  to  30  ft.  in  length.  All  will  have  rein 
forced-concrete  abutments  and  floors  L.  S.  Core  is  Countv 
Audr.  and  W.  J.  Shanks  is  Surv.  bounty 

■fParis,  111.  —  (Official)  —The  County  Superintendent  of 
Highways  of  Edgar  County  has  awarded  the  contract  for  th e 
constructi9n  of  a  reinforced-concrete  bridge  over  sSgar  Creek 

tzAf&^m-:  %^i?ttjisp£?£is&  pE-^sf  I7600 
Se 

Watseka,  111.— (Official)— Bids  will  be  received  until 
p  m    Aug,  18   by  Benjamin  Jordan,  County  Supt   of  Hirtwav 
?Lir°?UOiS  Pount-y'  -^or  the  construction  of  two  reinforced! 
concrete  bridges  in  Pigeon  Grove  Township.     The  estimated 
cost  of  the  two  bridges  is  $6575.  ebtimatea 

«  f2^se  C**^  Ifwa— Bids  will  be  received  until  2pm  Sent 
6  (extension  of  date  from  Aug.  3)  bv  the  Auditor  of" ai^P,^ 
County  for  the  construction  of  a  bridge  over  the  Sio,.*  Piv« 
on  the  state  line  two  miles  south  of  Hudson,  tsheDSlOUX  Rlver- 
Aii?^V?nko^'  '""a— (Official)—  The  Board  of  Supervisors  of 
Allamakee  County  has  awarded  the  contract  for  the  constru?- 
^^of  reinforced-concrete  bridges  and  culverts  to  M  b 
FOWLER,  Lansing,  Iowa,  at  about  $14,000.  Noted  July  29. 
t„  +Web"*er  City,  Iowa— The  Board  of  Supervisors  of  Hamil 
ton  County  has  awarded  contracts  for  bridge  constrVetinn 
as  follows:    A.  W.  MERRICK   Roone   «11  doi  construction 


Elizabethtown,  Ky.-The  Bridge  Commission,  appointed  bv 
the  Fiscal  Courts  of  Bullitt  County,  Shepherdsvi  le  and I  Hardin 
County  Ehzabethtown,  has  decided  to  build  the  new  inter 
county  bridge  over  the  Rolling  Fork  River  at  Wooldr  dee'i 
Ferry.  The  estimated  cost  of  the  bridge  is  $16  000  of  which 
Hardin  County  will  pay  60%,  and  Bullitt  County  the  remainder 

w  4kr?n«  Ohio— Bids  will  be  received  until  11  a.m.,  Aug  27 
by  C    L.  Bower,  Clk.   of  Summit  County,   for  bu  ldimf '  an 
proaches  and  paving  the  Louis  Young  Bridge  over  the  Ohio 
Canal,  Manchester  Rd.,  Coventry  Township  0 

Cincinnati,  Ohio — (Official)— Bids  will  be  received  nntii 
noon  Sept.  3,  by  the  Board  of  Commissioners -  of  Hammon 
%Vintynif0r  rebnilding  a  culvert  in  the  Cleves  Rd  from  Miami 
tlVbeVtCaSnardt^C?kU^f^  in  C°lerain  ^s^. 


by  Mt^t°^^%T%^  ffie&2  f^  ^e^coi8' 
l^^nnl'd0;  i°sf  caoun0t-yftAu°dnrCrete  arCh  in  Shelby  - 

by  fufe'Ms^^^^  rnT-coVsfru2!' 
£^^^5^^  --t/r^dT^wfn 

of  th^"^^^  C^ty»  — The  contract  for  two  new  spans 
RWe?  to  /elIatih'ngton  uSti  Bridge  over  the  Republican 
.Kiver   to  replace  those  washed  out  bv  the  recent  floods   wn  = 

atWabout  ^°0nne  LEAVENWORTH  BRIDGE  CO  Leavenworth; 
at  about  $6000.    The  spans  will  be  of  reinforced  concrete. 
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★Lawrence,  Kan. —  (Official) — Bids  will  be  received  until 
noon  Oct.  6,  by  Herman  Broecker,  Clk.  of  Douglas  County, 
for  the  construction  of  a  reinforced-concrete  bridge  over  the 
Kansas  River  at  Lawrence.  Hedrick  &  Cochran,  Kansas  City, 
Mo.,  is  Consult.  Engr. 

Oskaloosa,  Kan. — Bids  will  be  received  until  noon,  Aug. 
19  by  L  P.  Sheldon,  Clk.  of  Jefferson  County,  for  the  con- 
struction of  13  steel  and  reinforced-concrete  bridges,  and  for 
the  repair  of  various  bridges. 

Topeka,  Kan. — The  lowest  bid  received  by  the  city  for  the 
construction  of  a  reinforced-concrete  bridge  across  Shun- 
ganunga  Creek  at  Kansas  Ave.  and  20th  St.  was  that  of 
Arthur  E.  Allen,  Topeka,  at  $15,468.    Noted  July  8. 

Fremont,  Neb. — Bids  will  be  received  until  Aug.  24  by  John 
O'Connor,  Clk.  of  Dodge  County,  for  the  construction  of 
county  bridges  during  the  ensuing  year. 

St  Paul,  Neb. —  (Official) — Bids  will  be  received  until  noon, 
Sept  3  by  K.  D.  Bahensky,  Clk.  of  Howard  County,  St.  Paul, 
for  the  construction  of  a  high  truss  steel  bridge  across  the 
Loup  River  about  two  miles  south  of  St.  Paul.  It  will  have 
five  145-ft.  spans  with  a  16-ft.  roadway. 

Medora,  N.  D. — Bids  will  be  received  until  Aug.  23  by  the 
Auditor  of  Billings  County  for  the  construction  of  a  steel 
bridge  on  concrete  piers  over  the  Little  Missouri  River  at 
Medora.    Noted  Apr.  29  and  May  13. 

+Florence,  Mont. —  (Official) — The  Commissioners  of  Ravalli 
County,  Hamilton,  have  awarded  the  contract  for  the  con- 
struction of  a  bridge  across  the  Bitter  Root  River  to  O.  E. 
PEPPARD,  Missoula,  at  $9700.    Noted  July  29. 

Carrollton,  Mo.— (Official)— The  proposed  special  election 
in  Carroll  County,  which  was  to  have  been  called  for  the  pur- 
pose of  voting  for  a  bond  issue  of  $250,000  for  building  new 
bridges,  has  been  indefinitely  postponed.  J.  W.  Hollister  is 
County  Clk.    Noted  July  8. 

Greenville,  Mo. —  (Official)— Bids  will  be  received  until  2 
p.m.,  Aug.  18,  by  A.  W.  Copeland,  Highway  Engr.  of  Wayne 
Countv,  Greenville,  for  the  construction  of  a  steel  bridge 
across"  Big  Lake  Creek  on  the  Greenville-Patterson  Rd.  near 
Greenville. 

♦  Louisiana,  Mo.— The  contract  for  the  construction  of  a. 
reinforced-concrete  bridge  across  Buffalo  Creek  has  been 
awarded  to  the  MISSOURI  BRIDGE  &  IRON  CO.,  St.  Louis, 
at  $5974.    Seven  other  bids  were  received. 

+Clinton,  Ark.— The  contract  for  the  construction  of  a.  steel 
bridge  over  the  Little  Red  River  has  been  awarded  to  tne 
GREENBERG  IRON  CO.,  Terre  Haute,  Ind.,  at  $9500. 

Little  Rock,  Ark  It  is  reported  that  the  Chicago,  Rock 

Island  &  Pacific  Ry.  is  preparing  to  build  a  reinforced-con- 
crete viaduct  over  its  tracks  on  East  Second  St.  It  will  be 
about  70  ft.  long  and  46  ft.  wide.  The  estimated  cost  is  $30  - 
000.  The  work  will  be  done  under  the  supervision  of  Henry 
Levinson,  City  Engr. 

Searcv,  Ark. — Bids  will  be  received  until  1  p.m.,  Aug.  19,  by 
J.  A.  Marsh,  County  Judge  of  White  County,  for  the  construc- 
tion of  a  bridge  across  the  Little  Red  River. 

Canadian,  Tex. — Bids  will  be  received  until  Aug.  23  by  the 
Commissioners  Court  of  Hemphill  County  for  the  construction 
of  a  bridge  over  the  Canadian  River.  The  estimated  cost  is 
$74,000. 

Houston,  Tex.— (Official)— Bids  will  be  received  until  10 
a.m.,  Aug.  16,  by  H.  L.  Washburn,  Audr.  of  Harris  County, 
for  the  construction  of  a  bridge  across  Halls  Bayou  on  tne 
Houston  and  Aldine  Rd. 

+Antlers,  Okla. —  (Official) — The  Commissioners  of  Push- 
mataha County  have  awarded  the  contract  for  the  construc- 
tion of  five  bridges  to  the  ILLINOIS  STEEL  BRIDGE  CO., 
Jacksonville,  111.,  at  $44,940.  Other  bidders  were:  Vincennes 
Bridge  Co.,  $47,728;  Missouri  Valley  Bridge  Co.,  $48,450;  Mis- 
souri Bridge  &  Iron  Works,  $46,728;  Canton  Bridge  Co.,  $45  - 
115;  Federal  Bridge  Co.,  $50,575.  C.  A.  Heere  is  County  Clk. 
Noted  July  29. 

Fairview,  Okla. — The  Board  of  Commissioners  of  Major 
County  is  reported  to  be  contemplating  the  construction  ot 
about  40  new  bridges.  The  estimated  cost  is  $10,000.  G.  A. 
Newton  is  County  Clk. 

+Ft.  Towson,  Okla.— A  contract  for  the  construction  of  a 
steel  bridge  With  concrete  piers  and  abutments,  has  been 
awarded  to  the  PLUMMER-ADAMS  CONSTRUCTION  CO., 
Springfield,  Mo.,  at  $15,000. 

Kingfisher,  Okla. — Bids  will  be  received  until  Aug.  16  by 
the  Commissioners  of  Kingfisher  County  for  the  construction 
of  17  steel  and  concrete  bridges.  The  estimated  cost  is  $21,- 
500.  C.  R.  Steel  is  Engr.  William  G.  Newer  is  County  Clk. 
Noted  June  3. 

Gila  Bend,  Ariz. — See  item  under  "Railways." — Arizona. 

Aberdeen,  Wash. — The  City  Council  has  engaged  C.  E. 
Fowler,  Engr.,  Central  Bldg.,  Seattle,  to  prepare  plans  for 
rebuilding  the  West  Toll  Bridge  over  the  Chehalis  River.  It 
will  be  a  240-ft.  span,  and  the  estimated  cost  is  $15,000. 

♦  Seattle,  Wash. — The  Board  of  Public  Works  has  awarded 
contracts  for  the  construction  of  two  bridges  over  Lake  Wash- 
ington Canal  as  follows:  Bridge  at  15th  Ave^  N  W  complete 
structure  to  HANS  PEDERSON,  Madison  Block  Seattle  at 
$242,620;  Fremont  Ave.  Bridge,  superstructure,  BEERS  BUILD- 
ING CO.,  Pittock  Bldg.,  Portland,  Ore.,  at  $154,601;  substructure 
to  the  PACIFIC  STATES  CONSTRUCTION  CO.  Burke  Bldg 
Seattle,  at  $111,916.  Both  bridges  will  be  of  the  double-leaf 
bascule  trunnion  type.    Noted  July  1  and  29. 

Salem.  Ore. — Bids  will  be  received  until  Aug.  16  by  the 
County  Court  of  Marion  County  for  the  construction  of  a 
bridge  across  the  Little  North  Fork  of  the  Santiam  River  on 
the  road  between  Gates  and  Cold  Creek.  The  estimated  cost 
is  $10,000.    Max  Gehler  is  Clk. 

Dunsmuir,  Calif.— Bids  will  be  received  until  2  p.m.,  Aug. 
23,  by  the  State  Highway  Commission,  Forum  Bldg.,  Sacra- 
mento   for  the  construction  of  a  reinforced-concrete  bridge 


over  the  Sacramento  River  near  Dunsmuir.  It  will  have  one 
arch  180  ft.  long,  and  two  arches  of  114  ft.  each.  Austin  B. 
Fletcher  is  State  Highway  Engr.    Noted  Aug.  5. 

■fEureka,  Calif. — The  Board  of  Supervisors  of  Humboldt 
County  has  awarded  the  contract  for  the  construction  of  a 
suspension  bridge  across  the  Salt  River  at  Ballou's  Ford  to 
FRANK  L.  SMITH,  at  $16,490.  Other  bidders  were:  Elsemore 
&  Jacobs,  $18,487;  Joseph  H.  Moore  &  J.  N.  Lentell,  $19,972; 
Mercer-Fraser  Co.,  $21,316. 

+Sacramento,  Calif. — The  State  Highway  Commission  has 
awarded  a  contract  for  the  construction  of  two  bridges  across 
Boulder  Creek  and  Shotgun  Creek  in  Shasta  County,  to  A.  F. 
ROLANDI,  San  Francisco,  at  $5450. 

San  Jose,  Calif. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Aug.  23,  by  the  Board  of  Supervisors  of  Santa  Clara 
County  for  the  construction  of  a  two-span  girder  type  re- 
inforced-concrete bridge  over  Bodfish  on  the  Bodfish  Rd.,  and 
for  slab  type  reinforced-concrete  culvert  on  the  Shannon  Rd. 
Henry  M.  Ayer  is  Chn.,  Bd.  of  Supvrs.    Henry  A.  Pfister  is  Clk. 

+1  kiah,  Calif. — The  Board  of  Supervisors  of  Mendocino 
County  has  awarded  a  contract  for  bridge  work  to  V.  M. 
PRICE,  at  $6000. 

WATER  SUPPLY — IRRIGATION 
★  South  Braintree,  Mass. —  (Official) — Bids  will  be  received 
until  Aug.  21  for  furnishing  c.-i.  water  pipe  and  appurtenances 
and  for  laying  water  mains.   W.  E.  Maybury  is  Supt.  of  Water 
Wks. 

★Hartford,  Conn. — Bids  were  received  by  the  Board  of  Wa- 
ter Commissioners,  Aug.  3  for  the  construction  of  the  dam 
of  the  compensating  reservoir  in  connection  with  the  Nepaug 
water  system,  as  follows:  Charles  W.  Blakeslee  &  Sons,  New 
Haven,  $357,766;  Larkin  &  Sangster,  Seneca  Falls,  N.  Y.,  $396,- 
990-  Winston  &  Co.,  Brown  Station,  N.  Y.,  $399,540;  Coleman 
Bros.,  Chelsea,  Mass.,  $414,940;  T.  Stuart  &  Sons  Co.,  Newton, 
Mass.,  $426,290;  Peter  F.  Connolly  &  Co.,  Boston,  Mass.,  $433,- 
195-  Brune  &  Petitti,  Boston,  Mass.,  $438,750;  Hugh  Nawn  Co., 
Boston,  Mass.,  $442,805;  H.  S.  Kerbaugh,  New  York,  N  .  Y 
$449,646;  Fred  T.  Ley  Co.,  Springfield  Mass,  $461,190;  Piersen 
Engineering  &  Construction  Co.,  Hartford,  Conn.,  $465,28o, 
Walsh  Construction  Co.,  Davenport,  Iowa,  $485,539;  J.  F.  Cogan 
Co  New  York  N  Y.,  $486,970;  Bates  &  Rogers  Construction 
Co",  Chicago,  111.,  $512,767  and  James  A.  Hart  Co.,  New  York, 
N.   Y.,    $723,860.     Noted  July  15. 

Buffalo,  N.  Y. — The  Council  contemplates  issuing  bonds 
for  $250  000,  the  proceeds  of  which  will  be  used  for  the  ex- 
tension of  its  water  system.  George  H.  Norton  is  Act.  Comr. 
of  Pub.  Wks. 

+  ★11  ion  N.  Y. —  (Official) — The  contract  has  been  awarded 
to  CHARLES  A.  CHATHAM,  119  University  Ave.,  Syracuse,  at 
$12,832,  for  constructing  a  diverting  dam  and  appurtenances, 
other  birlders  were-  George  &  Bove,  $13,202  Ralph  F.  Relly, 
UOT-'C^  £*W.  Johnston,   $16  279 

Thomas  McGreger,  $13,849  and  A.  Harper,  $13,538.  George 
Rasbach  is  Clk.    Noted  July  22. 

+Lockport,  N.  Y.— (Official)— The  contract  will  be  award- 
ed to  the  C.  B.  WHITINGE  CO.,  Lockport,  at  $15,090  for  lay- 
fng  watlr  mains  after  the  money,  has  been  received  for  the 
water  bonds  William  G.  Spaulding  is  Clk.,  Bd.  of  Water 
Supply.     Noted  July  29. 

+  Camden,  N.  J.— The  contract  has  been  awarded  to  the 
CAMDEN  IRON  WORKS,  Philadelphia,  Penn  at  $12,000  by 
the  Water  Commission  of  the  City  Council  for  two  5,000,000- 
gal.  centrifugal  pumps.    Noted  May  6  and  July  29. 

Trenton,  N.  J.— Governor  Fielder  has.  officially  approved  the 
plans  of  the  State  Water  Supply  Cornmiss i>on  for  the  ■ dev. ele- 
ment of  the  Wanaque  watershed  for  the  joint  use  or  the 
municipalities  in  the  northern  part  of  the  state  which  have 
joined  in  the  project. 

West  Orange,  N.  J.— An  election  will  be  held  Aug.  16  to 
vote  on  the  question  of  Purchasing  the  water  system  of  the 
West  Orange  Water  Co.  The  amount  will  not  exceed  $300,000. 
Carroll  P    Bassett  is  Pres.  of  the  company.     Noted  July  15. 

Allentown,  Penn. — A  report  has  been  submitted  by  Charles 
D.  Wetrbach'city  Engr.,  on  the  installation  of  pumps .  at  the 
pumping  station.    The  estimated  cost  is  $27,500  to  $48,500,  ac 
cording  to  pumps  used. 

Hatfield,  Penn.— Bids  will  be  received  until  Aug.  16  by 
Jonas  S  Moyer,  Town  Clk.,  for  laying  about  two  miles  of  wa- 
ter mains.    Noted  Apr.  8. 

awa+Wo^he  J^t^^^f®^^ 
Chestnut  St.,   Philadelphia,   for  installing  a  filtration  plant. 
Noted  July  8  and  15. 

+  *  Mi  til  in  burn,  Penn.— (Official)— The  contract  has  been 
awarded  to  F  H  GIMBERLING,  Selins  Grove,  at  $3979,  by  the 
borough  for  constructing  a  500,000-gal  reinforced-concrete 
reservoir.  Alexander  Potter,  50  Church  St  New  York,  N.  Y., 
is  Consult.   Engr.     Noted  May  27  and  July  22. 

Tamaqua,  Penn.— Plans  have  been  prepared  for  the  con- 
struction of  a  357,000,000-gal.  reservoir.  The  estimated  cost 
is  $10.0,000.    Noted  Nov.  19,  1914. 

Keedysville,  Md.— The  water  mains  of  the  Boonsboro  Water 
Co.,  Boonsboro,  will  be  extended  to  the  town  limits. 

North  East,  Md.— The  Maryland  Water  Co.  has  been  grant- 
ed permission  to  issue  $40,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  extension  of  its  system. 

Columbia,  Tenn.— The  Columbia  Water  &  Light  Co  plans 
to  construct  a  filtration  plant.  W.  H.  Weiss,  Kansas  City,  Mo., 
is  Consult.  Engr.    Noted  June  10. 

Madisonville,  Tenn.— (Official)— We  have  been  advised  that 
the  city  does  not  contemplate  making  extensions  to  the  wa- 
ter system  this  year.    Noted  Aug.  5. 

Louisville,  Ky.— Bids  will  be  received  about  Sept.  1,  accord- 
ing to  press  reports,  by  the  Louisville  Water  Co.  for  laying  a 
48-in.  water  main.     James  B.  Wilson  is  Ch.  Engr. 
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Brewster,  Ohio- — Bids  will  be  received  until  Aug.  20  by 
L.  S.  Lash,  Village  Clk.,  for  constructing  a  municipal  water 
system.  The  W.  H.  Sherman  Co.,  Toledo,  is  Engr.  Noted 
Feb.  4. 

Cleveland  Heights,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canneld,  Clk.,  until  noon,  Sept.,  7, 
for  the  construction  of  an  8-in.  water  main  in  Derbyshire, 
Kent,  Lennox,  Norfolk  and  Surrey  Rd.  The  F.  A.  Pease  En- 
gineering Co.,  Marshall  Bldg.,  Cleveland,  is  Engr. 

Farmersville,  Ohio — According  to  press  reports  bids  will 
oe  received  about  Aug.  20  by  the  city  for  the  installation  of 
a  water  system.  The  estimated  cost  is  $14,500.  A.  S.  Gilbert 
is  Village  Clk.    Noted  June  10. 

Oberlin,  Ohio — The  city  plans  to  construct  a  10,000,000- 
gal.  reservoir. 

East  Chicago,  Ind. — The  State  Board  of  Health  recommends 
the  installation  of  a  filtration  plant  for  the  East  Chicago  and 
Indiana  Harbor  Water  Works  Co. 

Topeka,  Ind — The  Topeka  Water  Co.,  recently  incorporated 
with  $8000  capital,  will  install  a  water  system.  A.  D.  Ritter 
is  interested. 

+Frankfort,  111. —  (Official) — The  contract  has  been  awarded 
to  the  CHICAGO  BRIDGE  &  IRON  WORKS,  Chicago,  at  $4950, 
for  constructing  a  water  tank  and  tower.     Noted  July  22. 

•fJoliet,  HI. —  (Official) — The  contract  has  been  awarded  to 
ROBERT  SHANNON,  421  Pleasant  St.,  at  $38,516,  for  laving 
water  mains. 

♦Murphysboro,  111. — The  contract  has  been  awarded  to  the 
NEW  YORK  CONTINENTAL  JEWEL  FILTRATION  CO  ,  New 
York,  N.  Y.,  for  constructing  a  nitration  plant  for  the  Water 
Works,  Electric  Light  &  Gas  Co.    Noted  July  29. 

+*R«ckford,  HI. —  (Official) — Bids  were  received  July  27 
for  furnishing  pumping  equipment  for  well  No.  8  as  follows: 
Rotary  Type:  LAYNE  &  BOWLER  CORPORATION,  Los  Ange- 
les, Calif.,  Proposal  No.  1,  60  doz.,  $4882  (awarded  contract); 
American  Well  Works,  Aurora,  105  doz.,  $5739;  Lavne  & 
Boyler  Corporation,  Proposal  No.  2,  60  doz.,  $5782'  'Byron 
Jackson  Co.,  San  Francisco,  Calif.,  $5833.  Reciprocating  Type- 
American  Well  Works,  Aurora,  150  doz.,  $9600:  and  Inter- 
national Steam  Pump  Works,  Chicago,  105  doz.,  $9900.  Noted 
July  15  . 

Springfield,  111. — The  construction  of  locks  at  the  dam  in 
the  Sangamon  River  is  under  consideration  by  the  Council. 

Watertown,  III. — Bids  will  be  received  until  3  p.m.,  Aug  16 
by    Frank    D.    Whipp,    Fiscal    Supv.,    Springfield,    for  laying 
c.-i.  water  mams  at  the  Watertown  State  Hospital.    Martin  C 
Schwab,  Mailers  Bldg.,  Chicago,  is  Consult.  Engr. 

♦  Ellsworth,  Wis. — The  contract  has  been  awarded  to  HEC- 
TOR COOLSAET,  Marshall,  Minn.,  at  $5865,  for  making  exten- 
sions to  the  water  system.    Noted  June  10  and  July  22. 

+West  Allis,  Wis. —  (Official)  — The  contract  has  been 
awarded  to  HERMAN  HOBONSEE,  Milwaukee,  at  $1.04  per  ft 
for  water  pipe  and  $0.79  per  ft.  for  sewer  pipe.    Noted  Mar.  11." 

Germania,  Iowa — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.    M.  S.  Stoddard  is  City  Clk. 

+Kingsley,  Iowa — (Official) — The  contract  has  been  award- 
ed to  the  DES  MOINES  BRIDGE  CO.,  Des  Moines,  at  $4350 
for  constructing  water  tanks.    Noted  July  29. 

+Ogden,  Iowa — The  contract  has  been  awarded  to  the 
ALAMO  ENGINE  &  SUPPLY  CO.,  Omaha,  Neb.,  at  $9378  for 
furnishing  18,000  ft.  of  4-in.  water  pipe  and  specials.  Noted 
July  22. 

Forest  Lake,  Minn — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $20,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  water  svstem  and  storm 
water  drains.     J.  F.  Druar,  St.  Paul,  is  Engr. 

.  Wes*  St.  Paul,  Minn.— (St.  Paul  post  office)— An  election 
will  be  held  to  vote  on  the  question  of  issuing  $35,000  in  bonds 
the  proceeds  of  which  will  be  used  for  the  extension  of  the 
water  system.    J.  F.  Druar,  St.  Paul,  is  Engr. 

Cortland,  Neb. — The  citizens  contemplate  installing-  a  wa- 
ter system. 

Syracuse,  Neb. — Bids  will  be  received  until  Aug.  19  by  Wil- 
liam Stanbro,  Village  Clk.,  for  making  inprovements  to  the 
water  system.  C.  O.  Martz,  Lincoln,  is  Engr.  The  estimated 
cost  is  $8500.    Noted  June  10  and  July  15. 

+Watertown,  S.  D. —  (Official) — The  contract  has  been 
awarded  to  the  AMERICAN  CAST  IRON  PIPE  CO  Birming- 
ham, Ala  at  $7875,  for  furnishing  c.-i.  pipe  and  castings 
Other  bidders  were  the  United  States  Cast  Iron  Pipe  &  Foun- 
dry Co.,  $7925  and  the  Crane  Co.,  $9425.    Noted  July  29. 

Columbia  Falls,  Mont. — A  franchise  has  been  granted  to 
James  A.  Talbot,  according  to  press  reports,  for  the  construc- 
tion of  a  water  system.    A.  L.  Jaqueth,  Kalispell,  is  Engr. 

Macon,  Mo. — At  a  recent  election  the  citizens  voted  in  favor 
of  issuing  bonds  for  $30,000.  the  proceeds  of  which  will  be 
used  for  the  extension  of  the  water  system  and  for  the  in- 
stallation of  a  nitration  plant.  Harper  &  Stiles,  Grand  Ave 
Temple,  Kansas  City,  is  Engr.    Noted  Dec.  10,  1914. 

P*,b*r  sPrin&s>  Ark.— Plans  have  been  prepared  and  ac- 
cepted for  the  construction  of  water  and  sewer  systems.  The 
estimated  cost  is  $80,000.    Noted  Feb.  18. 

_T T:*:5a""s' £ex.— The  contract  has  been  awarded  to  the  NEP- 
SJffi  METER  CO.,  90  Worth  St.,  New  York,  N.  Y.,  at  about 
$7^,000  for  furnishing  water  meters. 

Elgin,  Tex. —  (Official) — Bids  will  soon  be  received  for  the 
?oli,  ,ruJf„onT  °Jl  a  water  system,  the  estimated  cost  of  which 
is  $11,000.    J.  W.  Thomas  is  City  Secy.    Noted  July  2. 

T  ,_GaIves£>IV  Tex- — Bids  win  be  received  until  Aug.  26  by 
John  D.  Kelley,  City  Secy.,  for  furnishing  and  erecting  an 
air  pumping  engine  at  the  Alta  Loma  pumping  station. 

Caddo,  Okla. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds  for  $20,000,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  water  system. 


Grand  Junction,  Colo. — The  citizens  contemplate  holding  a 
1??°™  election  to  vote  on  the  question  of  a  bond  issue  for 
$15,000,  the  proceeds  of  which  will  be  used  for  the  improve- 
ment of  the  water  system.    H.  F.  Vorbeck  is  Water  Comr. 

Pueblo,  Colo — According  to  press  reports  the  Cuchavas  Ir- 
rigation Co.  will  issue  $1,200,000  in  bonds,  the  proceeds  of 
which  will  be  used  to  complete  its  irrigation  system.  Devine 
&  Preston,  Pueblo,  is  Representative. 

Brigham,  Utah — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  an  irrigation  system  to  water 
the  beet  sugar  lands  on  the  west  side  of  Bear  River  for  the 
Utah  Idaho  Sugar  Co. 

Salt  Lake  City,  Utah— The  Sand  Point  Irrigation  Co.  plans 
to  build  a  pumping  plant  on  Utah  Lake.    Jay  Dinsmore  is  Mgr. 

Spanish  Fork,  Utah — Bids  will  soon  be  received  for  the  con- 
struction of  an  irrigation  system  to  water  5000  acres  of  land 
in  the  Sand  Point  project.  Jay  and  B.  F.  Dinsmore,  Salt  Lako 
City,  is  Arch. 

T,Tr^^ko?nix,    Ariz  Contracts    have    been    awarded    to    the - 

™Y^tB£J^H-£££  MOINES  STEEL  CO.,  at  $3240  and  to  the 
CHARLES  C  MOORE  ENGINEERING  CO.,  San  Francisco, 
cant  at  $4475  for  installing  water  tube  boiler  and  steel  tower 
and  tank  at  the  Asylum,  State  Prison  and  State  House. 

Hillyard,  Wash. — Bonds  for  $6000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  new  water  system.    Noted  July  29. 

Paulsbo,  Wash — Plans  are  being  prepared  for  the  con- 
struction of  a  water  system  by  G.  N.  Miller  &  Son,  Burke 
mag.,  Seattle.    The  estimated  cost  is  $10,000.    Noted  June  17. 

Seattle,  Wash. — Water  mains  will  be  laid  in  East  54th  St., 
and  in  Bradner  St.    A.  H.  Dimock  is  City  Engr. 

Seattle.  Wash  Plans   have  been   approved   by   the  City 

Council  for  the  sealing  of  the  Cedar  River  impounding  dam. 
A.  H.  Dimock  is  City  Engr.    Noted  Apr.  22  and  June  17. 

Stanwood,  Wash. — Plans  have  been  prepared  by  the  Coast 
Engineering  Co.,  White  Bldg.,  Seattle,  for  the  construction  of 
an  auxiliary  water  system  to  furnish  water  for  fire  protec- 
tion.   The  estimated  cost  is  $10,000. 

Halfway,  Ore. — Press  reports  state  that  a  permit  has  been 
granted  for  the  use  of  the  Makinson  Spring  for  a  municipal 
water  supply  A  plant  will  be  constructed  at  an  estimated 
cost  or  ipZ0,u00. 

+Modesto.  Calif  The  contract  for  the  construction  of  a 

concrete  flume  across  Dry  Creek  on  the  main  canal  of  the 
i^S^t?  Irrigation  District  has  been  awarded  to  ERNEST 
GREEN,  Modesto,  at  $60,602. 

Matheson,  Ont — Bonds  for  $20,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.    F.  W.  Rockall  is  Clk. 

East  Kildonaii,  Man — A  bylaw  has  been  passed  by  the 
Municipal  Council  for  $41,000.  the  proceeds  of  which  will  be 
used  for  the  construction  of  water  mains. 

Regina,  Sask  — Bids  will  be  received  until  Sept.  6  by  J.  W 
f„a„c„ka  SuPt-  of  Water  Wks.,  for  furnishing  and  installing  a 
7,000,000-gal.  pumping  unit  at  the  power  house. 

SE  AVERS 

Boston,  Mass. — Bids  will  be  received  until  Aug.  13  bv  the 
Department  of  Public  Works  for  the  construction  of  sewers 
and  drains  in  various  streets  from  Yarmouth  to  West  New- 
ton St.  Edward  F.  Murphy  is  Comr. 

+Boston,  Mass.— The  contract  for  the  construction  of 
sewers  in  Jamaicaway,  Parkton  Rd.,  Pondway  Ave  Moraine 
and  Halifax  st-  nas  Deen  awarded  to  WILLiAM  L  DOLAN 
at  $^700.  ' 

-.o  Bosto,n'  !*Iass-— Bids  will  be  received  until  1:30  p.m.,  Auer 
18,  by  the  Metropolitan  Water  and  Sewerage  Board  for  170 
tons  of  S4-in.  diam.  bell  and  socket  c.-i.  pipe  and  140  tons 
of  special  c.-.i.  pipe  ranging  from  48-  to  84-in.  diam. 

East  Gardner,  Mass. —  (Gardner  post  office) — Bids  will  be 
St^ye*3  u"tU  Au%-  Is  by  tfte  State  Board  of  Insanity,  Room 
36,  State  House,  Boston,  for  the  construction  of  a  sewer  svs- 
tem at  the  Gardner  State  Colony. 

Worcester,  Mass.— The  Sewer  Department  contemplates  the 
construction  of  extensions  to  the  double  sewer  system  in  the 
Chandler  St.  Section.  The  estimated  cost  is  $32,600.  Mathew 
Gault  is  Supt.  of  Sewers. 

+Hartford,  Conn.— The  contract  for  the  construction  of 
sewers  in  Rulgefield  St.  and  Westboune  Parkway  has  been 
awarded  to  EDGAR  T.  DUNCAN,  at  $9982.  Other  bids  were 
O'Neil  Bros.,  $10,451;  W.  T.  Ryan  Construction  Co  $11715: 
A.  W.  Bryne,  $12,050;  Joseph  Manocchio,  $12,264-  Louis  Rogers 
&  Co..  $12,266;  Antonio  Lambo,  $12,395;  C.  H  Slocomb  &  Co 
$12,586:  N.  C.  Casciano,  $12,949;  Berardino  &  Tomassetti,  $12,- 

+Wallingford,  Conn. —  (Official) — The  contract  for  the  con- 
struction of  tile  pipe  sewers  and  for  the  completion  of  the 
high  level  sewer  has  been  awarded  to  O'NEIL  BROS  Hartford 
at  $5647.  Other  bids  were:  N.  C.  Cascino,  Hartford  $7251-' 
H-  P-  Ka<.y.anaugn'  Wallingford,  $7726;  Thomas  F.  Mahr  New 
Jiflye"'9  '   Berdino    &    Tomsetti,    Meriden,    $9492.  Noted 

New  York,  N.  Y.— (Borough  of  Manhattan) — (Official)  — 
Bids  were  received  by  Marcus  M.  Marks,  Borough  Pres  for 
the  relocation  and  reconstruction  of  sewers  in  Rector  St  f rom  • 
Melrose  Construction  Co.,  $16,246;  P.  J.  Kearn,  $16,414-  Law- 
rence Contracting  Co..  2409  Walton  Ave.,  New  York  'n  Y 


»?i;^^acSniT  Contracting  Co.,  $14,551;  Briggs  &  McLaughlin, 
$16,792;  E.  J.  Granites  Co.,  $13,570.    Noted  July  29. 

New  York,  N.  Y. — (Borough  of  Manhattan) — (Official)  — 
Bids  will  be  received  until  2  p.m.,  Aug.  16,  by  Marcus  M.  Marks, 
Borough  Pres.,  for  the  construction  of  sewers  in  Ellwood  St. 
from  Nagle  to  Sherman  Ave. 
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New  York,  N.  V. —  (Borough  of  Manhattan) — (Official) — Bids 
will  be  received  until  2  p.m.,  Aug.  18,  by  Marcus  M.  Marks, 
Borough  Pres.,  for  the  alterations  and  improvements  to  the 
sewer  in  First  Ave.,  and  to  the  outlet  sewer  at  Dyckman  St. 
and  the  Hudson  River,  including  the  construction  of  a  sub- 
merged outlet  and  screening  chamber. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Aug.  19,  by  Maurice  E.  Connolly, 
Borough  Pres.,  for  the  construction  of  sewers  and  appurten- 
ances in  Atlantic  Ave.,  Fourth  Ward,  and  for  the  construction 
of  inlet  basins  in  Webster  Ave.,  First  Ward. 

♦  New  York,  N.  Y. — (Borough  of  Richmond) — (Official)  — 
The  contract  for  the  construction  of  temporary  sanitary 
sewers  in  Kissel,  Castleton,  Henderson  Ave.  and  in  Brighton 
Blvd.  has  been  awarded  to  JOSEPH  JOHNSON  SONS,  at  $20,907. 
Noted  July  22. 

♦  Syracuse,  N.  Y. — (Official) — The  contract  for  the  construc- 
tion of  storm  water  sewers  in  the  northeastern  section  of  the 
city  has  been  awarded  to  FRANK  SPOSATTO,  124  Noxon  St., 
Syracuse,  at  $43,804.    Noted  July  29. 

Atlantic  Highlands,  N.  J. — At  a  recent  election  the  citizens 
voted  to  issue  $25,000  in  bonds.  The  proceeds  will  be  used 
for  the  improvement  and  extension  of  the  sewer  system. 
Noted  June  10. 

♦Hackensack,  N.  J. — The  contract  for  the  construction  of  a 
sewer  system  and  a  sewage-disposal  plant  has  been  awarded 
to  MILLER  &  PIZZIMENTI,  Caldwell,  at  $87,912.  Noted 
July  22. 

Jersey  City,  N.  J. — Bids  will  be  received  until  4  p.m.,  Aug. 
17,  by  the  Board  of  Commissioners  for  the  installation  of  a 
sewer  system  in  West  12th  St.  William  P.  Lee  is  City  Clk. 

Franklin,  Penn. —  (Official) — No  sewer  work  is  contem- 
plated by  the  city  at  present.    Noted  Aug.  5. 

Wilkes-Barre,  Penn. — Joseph  Banks,  Wilkes-Barre,  at 
$5329,  submitted  the  lowest  bid  for  the  construction  of  sew- 
ers in  Cedar  and  Grant  St.  and  in  Lincoln  Ave. 

♦Baltimore,  Md. — The  contract  for  the  construction  of  an 
additional  section  of  sanitary  sewers  has  been  awarded  to 
RAYN  &  REILLY,  at  $96,483.    Noted  July  29. 

Richmond,  Va. — Charles  G.  Boiling,  City  Engr.,  has  been 
authorized  to  prepare  plans  for  the  construction  of  a  metro- 
politan sewer  system  in  the  annexed  territory  on  the  north 
side  of  the  Chesapeake  &  Ohio  R.R.  tracks  to  Hermitage  Rd. 

Parkersburg,  W.  Va. — Bids  will  be  received  until  Aug.  18 
by  Frank  Good,  City  Clk.,  for  the  construction  of  five  sewers 
in  various  streets. 

Albemarle,  N.  C. — The  City  Commissioners  have  approved 
plans  prepared  by  J.  G.  Spinks,  City  Engr.,  for  the  construction 
of  a  sewer  system.    Noted  Mar.  25. 

Ayden,  N.  C. — An  election  will  be  held  Aug.  20  to  vote  on 
the  question  of  issuing  $15,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sewer  system. 

Atlanta,  Ga.- — An  election  will  be  held  Sept.  16  to  vote  on 
the  question  of  issuing  $1,000,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  sewers  and  sewage-disposal 
plants.    Noted  Aug.  5. 

Ocala,  Fla. — Plans  are  being  prepared  for  the  construction 
of  a  sewer  system  by  J.  B.  McCrary  Co.,  Atlanta,  Ga.  Noted 
June  17. 

Cloverdale,  Ala. — At  a  recent  election  the  citizens  voted  to 
issue  $30,000  in  bonds.  Part  of  the  proceeds  will  be  used  for 
the  construction  of  a  sewer  system.    Noted  July  8. 

-^Paducah,  Ky. — Bids  were  received  Aug.  3  by  the  Commis- 
sioner of  Public  Works  for  the  construction  of  the  outfall 
sewer,  District  No.  3,  Contract  No.  1  from:  Yancy  &  Johnson, 
Paducah,  at  $49,361,  and  Winston  Bros.,  Minneapolis,  Minn., 
at  $45,834.    Noted  July  8. 

Chardon,  Ohio — Bids  will  be  received  until  noon,  Aug.  19, 
by  R.  S.  Parks,  Clk.,  Village  Council,  for  the  construction  of 
a  sewage  treatment  plant  and  approximately  eight  miles  of 
6-  to  12-in.  vitrified  pipe  sewers.    E.  A.  Fiedler  is  Village  Engr. 

Cincinnati,  Ohio — The  lowest  bid  received  for  the  construc- 
tion of  sewers  in  South  Canal  St.  and  in  county  property  was 
that  of  Thomas  Strach,  31  Goodall  Bldg.,  Cincinnati,  at  $6400. 
Noted  July  15. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Aug.  19, 
by  the  Commissioner  of  Purchases  and  Supplies  for  the  con- 
struction of  sewers  in  various  streets.  Robert  Hoffman  is 
City  Engr. 

Cleveland  Heights,  Ohio — (Warrensville  post  office) — Bids 
will  be  received  until  Sept.  7  by  H.  H.  Canfield,  Clk.,  for  the 
construction  of  storm  and  sanitary  sewers  in  Derbyshire 
Kent,  Norfolk  and  Surrey  Rd.  F.  A.  Pease  Engineering  Co. 
804  Marshall  Bldg.,  Cleveland,  is  Engr. 

Hamilton,  Ohio — The  lowest  bid  submitted  for  the  con- 
struction of  sanitary  sewers  was  that  of  John  L  Walker  & 
Co.,  at  $35,000. 

Lima,  Ohio— W.  H.  Dittoe,  Ch.  Engr.  of  the  State  Bd.  of 
Health,  has  recommended  to  the  City  Council' the  establishing 
of  a  scientific  sewer  system  and  the  construction  of  a  reservoir. 

+Toledo,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  local  sanitary  sewers  in  District  No.  18  in  Lucas 
County  has  been  awarded  to  J.  N.  BICK,  Toledo.    Noted  July 

Kendallville,  Ind. — The  City  Council  has  retained  Smith  & 
Boulay,  Consult.  Engr.,  Toledo,  Ohio,  to  prepare  plans  for  the 
construction  of  a  sanitary  sewer  system. 

♦Alma,  Mich. — The  contract  for  the  construction  of  sewers 
in  Gratioc,  Woodworth  and  the  Rockingham  divisions  has 
been  awarded  to  THOMAS  SAMPSON,  Mount  Pleasant,  at  $6090. 

♦Escanaba,  Mich. — The  contract  for  extending  the  sewer 
system  has  been  awarded  to  JOHN  F.  LINSAY,  Escanaba,  at 
ip  3  3 , 2  7 1 . 

Alton,  111. — Plans  are  being  prepared  for  the  construction 
of  a  sewer  system  and  a  sewage-disposal  plant  for  the  Alton 
State  Hospital. 


Berwyn,  111. — Bids  will  be  received  until  8  p.m.,  Aug.  17 
by  the  Board  of  Local  Improvements  for  the  construction  of 
sewers  in  various  streets  .  Oscar  N.  Lindahl  is  Secy.,  Bd  of 
Local  Imp. 

Evanston,  111. — The  Commissioner  of  Public  Works  is  pre- 
paring plans  for  the  construction  of  a  sewer  system  in  the 
southwesterly   section   of   the   city.     The   estimated   cost  is 

$i5i-'l,4UU. 

+Joliet,  111. —  (Official) — The  contract  for  the  construction 
of  the  Third  Ward  sewer  system  has  been  awarded  to  ROBERT 
SHANNON,  421  Pleasant  St.,  Joliet,  at  $51,868.  Other  bids 
were:  Curtis  &  Tyndall,  $61,653;  Monahan  Bros.,  $57, 46:]- 
Foley  Construction  Co.,  $59,053;  Newkirk  &  Powers,  $54  850' 
Embankment  Co.,  $53,424.    Noted  July  22. 

+Wenona,  111. —  (Official) — The  contract  for  the  construc- 
tion of  a  sewer  system  with  septic  tanks  has  been  awarded  to 
DRISCOLL  &  O'BRIEN,  Decatur,  at  $17,366.     Noted  July  29. 

+Beaver  Dam,  Wis. — (Official) — The  contract  for  the  con- 
struction of  sewers  in  various  streets  has  been  awarded  to 
E.  P.  SYKER,  Minneapolis,  Minn.    Noted  July  22. 

Madison,  Wis. — Bids  will  be  received  until  Aug.  13  by  E.  E. 
Parker,  City  Engr.,  for  the  construction  of  approximately  17,- 
050  ft.  of  20-in.  c.-i.  pipe  sewers. 

Milwaukee,  Wis. — The  City  Council  has  been  requested  by 
the  Sewer  Commission  to  provide  for  a  bond  issue  of  $1,500,000 
for  the  proposed  sewer  construction  for  1916. 

Neenah,  Wis. — Plans  are  being  prepared  by  E.  L.  Spencer 
for  the  construction  of  a  sewer  system. 

+West  Allis,  Wis. —  (Official) — The  contract  for  the  con- 
struction of  sewers  in  various  streets  has  been  awarded  to 
HERMAN  HOHENSON,  Milwaukee.    Noted  July  22. 

Ames,  Iowa — The  Council  plans  to  construct  approximately 
22,500  ft.  of  8-m.,  1850  ft.  of  10-in.  pipe  sewers,  35  flush  tanks 
and  40  manholes. 

Brooklyn,  Iowa — Surveys  are  being  made  and  plans  will 
be  prepared  for  the  construction  of  a  sewer  system. 

+Carroll,  Iowa — The  contract  for  improving  the  sewage 
treatment  plant  has  been  awarded  to  the  OFFERMAN  CON- 
STRUCTION CO.,  South  Omaha,  Neb.,  at  $13,600. 

Clinton,  Iowa — The  lowest  bid  received  for  the  construc- 
tion of  sewers  in  the  Fourth  Ward  was  that  of  Thomas  Carey 
&  Son,  Clinton,  at  $27,017.  J.  G.  Thorne  is  City  Engr.  Noted 
Aug.  5. 

Elliott,  Iowa — Preliminary  surveys  have  been  made  by 
Theodore  S.  De  Lay,  Creston,  for  the  construction  of  a  sewer 
and  drainage  system. 

Ft.  Madison,  Iowa — The  City  Council  contemplates  the 
construction  of  a  sewer  system  in  the  section  west  of  Spring- 
Creek. 

♦  Grinnell,  Iowa — The  contract  for  the  construction  of 
approximately  one  mile  of  storm  sewers  has  been  awarded 
to  BASH  &  JANES,  Joplin,  Mo.,  at  $4177. 

♦Laporte  City,  Iowa — (Official) — The  contract  for  the  con- 
struction of  sewers  has  been  awarded  to  BASH  &  JANES  Jop- 
lin, Mo.,  at  $11,751.  Other  bids  were:  Anderson  &  Empie 
Manhattan,  $15,135;  D.  E.  Keeler  Co.,  Davenport,  $14,176-  M 
S.  Jackson,  Cedar  Rapids,  $14,008;  W.  D.  Yeager,  Cedar  Rapids, 
$14,596;  Dearborn  Construction  Co.,  Waterloo,  $13,520;  Moore- 
Sieg  Construction  Co.,  Waterloo,  $12,882.    Noted  July  29. 

Mason  City,  Iowa — Plans  are  being  prepared  by  Frederick 
Bass,  Consult.  Engr.,  Minneapolis,  Minn.,  for  the  construction 
of  a  sewage-disposal  plant  of  the  Imhoff  type.  The  estimated 
cost  is  $70,000. 

Oskaloosa,  Iowa — The  city  contemplates  the  construction 
of  septic  tanks  and  improving  the  sewage-disposal  plant. 
The  estimated  cost  is  $10,000     H.  C.  Hawkins  is  City  Engr. 

♦  Sioux  City,  Iowa — The  contract  for  the  construction  of 
the  Cresent  Park  storm  sewer  has  been  awarded  to  CADY 
&  SAVONELL. 

Sandstone,  Minn. — Bids  will  be  received  until  Aug.  23  by 
C.  Rudisuhe,  Village  Recdr.,  for  the  construction  of  sewers. 
Noted  Aug.  5. 

Stillwater,  Minn. — Bids  will  be  received  until  Aug  17  by  the 
City  Council  for  the  construction  of  sewers  in  Churchill  and 
South  Fourth  St.    Lewis  W.  Clarke  is  City  Engr. 

♦Virginia,  Minn. — The  contract  for  the  construction  of 
storm  sewers  has  been  awarded  to  the  EVELETH  CONSTRUC- 
TION CO.,  Eveleth,  at  $27,011.    Noted  July  1. 

Chanute,  Kan. — Bids  will  be  received  until  Aug.  20  by  C. 
G.  Wood,  City  Clk.,  for  the  construction  of  a  sewage-dis- 
posal plant  and  septic  tanks.    Noted  Apr.  22. 

♦  Norton,  Kan. —  (Official) — The  contract  for  the  construc- 
tion of  main,  intercepting  and  lateral  sewers  and  a  sewage- 
disposal  plant  has  been  awarded  to  the  GORDON  &  TAYLOR 
CONSTRUCTION  CO.,  Denver,  Colo.,  at  $32,821.  Other  bids 
were:  T.  M.  Torson,  Kansas  City,  $38,442;  M.  W.  Holben,  At- 
tica, Ind.,  $32,643;  W.  W.  Cook,  Junction  City,  $26,002;  O'Neil 
Construction  Co.,  Leavenworth,  $43,103.    Noted  July  29. 

Wichita,  Kan. — The  contract  for  the  construction  of  ap- 
proximately %  mile  of  storm  sewers  will  be  awarded  about 
Sept.  1.    The  estimated  cost  is  $4500.    Noted  July  29. 

♦Bridgeport,  Neb. —  (Official) — The  contract  for  the  con- 
struction of  sewers  has  been  awarded  to  C.  J.  BURK  &  SON, 
Kearney,  at  $5747.    Noted  July  29. 

Valentine,  Neb. — Bids  will  be  received  until  8  p.m.,  Aug.  14, 
by  W.  E.  Haley,  Village  Clk.,  for  the  construction  of  sewers. 
The  estimated  cost  is  $5000. 

♦Aberdeen,  S.  D. — The  contract  for  the  completion  of  the 
First  Ave.  sewer  has  been  awarded  to  the  ARTHUR  A.  DOB- 
SON  CO.,  Lincoln,  Neb.,  at  $24,027. 

Fargo,  N.  D. — Bids  will  be  received  by  A.  R.  Watkins,  City 
Audi-.,  until  10  a.m.,  Aug.  18,  for  the  construction  of  lateral 
sewers  in  District  Nos.  1  and  3. 

Bozeman,  Mont — Bids  will  be  received  until  5  p.m.,  Aug. 
19,  by  C.  A.  Spieth,  City  Clk.,  for  the  construction  of  storm 
sewers  in  District  Nos.  98  and  99. 

♦Wibaux,  Mont. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  HAGGERT  CON- 
STRUCTION CO.,  Fargo,  N.  D.,  at  $12,998.    Noted  Julv  22. 
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«,*,, ?  ^  ?v,  t?*  ^° — .The  Board  of  Public  Works  has  in- 
structed the  Engineering  Department  to  prepare  plans  for 
the  construction  of  sewers  in  East  27th  St.  Curtis  Hill  is  City 

th/thfrf^o^V"-^  an.  elfction  held  Aug.  2  the  citizens  for 
the  third  time  voted  against  the  question  of  issuing  $50  000 
3J£m&  J  6  proceeds/as  t0  have  been  used  for  the  con- 
July  22  sewers   and   repairing   the   old   sewers.  Noted 

Heber  Springs,  Ark.— Plans  have  been  approved  by  the 
City  Council  for  the  construction  of  a  sewer  svstem  and 
waterworks.    The  estimated  cost  is  $80%00     Noted  P™b.  ?U 

Waco,  Tex.— An  election  will  soon  be  held  to  vote  on  the 
&Hw£n,,«*I?8U1?£  $60'°20  in  bonds'  the  Proceeds  of  which 
SS^dnSiSS  ^nlTisTn1^.  °f  a  —^-disposal  plant. 

«t^JF^rad?  sPrinfs?  Colo.— The  city  contemplates  the  con- 
in  W«tVniBa  conduit,  in  17th  St.  to  carry  off  the  flood  waters 
m  West  Colorado  Springs.    The  estimated  cost  is  $30,000. 

nf  pf,a^eWWashV_Pia.ns  have  been  approved  by  the  Board 
N  w  %3°rk^  fol  !,ne  construction  of  sewers  in  Sixth  Ave" 
of  Bd!  o?PubSWks  18  ?90'000-    L-  B-  Toung  is  Chn. 

T,™^*erprJse'  £re,— TILe  Cit.y  Council  has  passed  an  ordinance 

corstV1$25g000°r  ^eTfufyt™  °f  S6WerS  estimated  to 

0™H^°i^latmV,i)re-^The  contract  for  the  construction  of  sew- 
ers in  East  Alder  St.  from  East  Second  St.  to  the  harbor  line 

$2tl0e6?nNoterddAug°  5^  ALEXIS  CONTRACT  CO.,  Portland,  a? 

«tr,t^£f„AlJsreles*  c»Iifsr-<Official)— The  contract  for  the  con- 
struction of  sewers  in  Temple  St.  from  Oxford  Ave.  to  Kings- 
J_eTY  Drive  and  in  other  streets  has  been  awarded  to  J.  CHU- 
TUK,   Los  Angeles,   at   $39,118.     Other  bids   were-     Peter  q 

mTst?-'  $T„°h500bP|^  Jl?fe'  $44'300^  ZarubTca  &  Wusltich! 
$45,879  John  Radich,  $48,500;  Waltoon  &  Spicer.  $42  000: 
Ja™es  Kennecly,  $42,588;  Charles  Chutuh,  $47,575;  John  Sutals,' 
$53,400;  Paic  H.  Howland,  $64,473.    Noted  July  29. 

of  fTnTr^6"*^  J?11*-— The  extract  for  the  construction 
TEICHERT  &  iSN,heatS!7i?476yStem  ^  ^  aWarded  t0  A" 
„r  Sansalito,  Calif. — Bids  will  soon  be  received  by  the  Board 
%t  ?£U£^es  l°J  the-  installation  of  a  sewer  system  for  the 
South  Side.    The  estimated  cost  is  $12,500.  *-or  me 

Elmira,  Ont.— H.  J.  Bowman,  Court  House,  Berlin  Ont  is 
preparing  plans  for  the  construction  of  a  seWer  system  The 
estimated  cost  is  $30,000.  ayauoiu.  xne 

Matheson,  Ont.— The  city  contemplates  the  construction  of 
a  sewer  system.    P.  W.  Rockall  is  City  Clk. 

ti«r?Ii„,nlc0*  °n*-— Plans  are  being  prepared  for  the  construc- 
tion of  a  sewage-disposal  plant  and  a  pumping  station  The 
estimated  cost  is  $50,000.  <4Uun-  lne 

h„  'Sorront0v'  °n15-_^?ids  will  be  received  until  noon,  Aug  17 
Lyw^rsLinChcYtCfihshCPondBd-  °f  C°ntr01'  f°r  the  -nstruct^n  Vf 

-d^C^a^ 

investigation  of  the  sewer  system,  reported  that  111  exceri 

S  ts  Ttevlmrennmmeni  °tfv,th<?  listing  system  are  without 
results.  They  recommend  the  installation  of  Imhoff  tank* 
which  will  cost  $600,000,  or  if  installed  without  the  sprinkler! 
will  cost  approximately  $328,700.  sprinKiers 


GARBAGE 

ASKtKS  ftp  % 

STREETS  AND  ROADS 

h-,  I!0,rtl??ld'  Maine — Bids  will  be  received  until  noon  Autr  1? 
§F  Conimissioner  of  Public  Works   for  paving  Auburn 

St.  with  bituminous  macadam  or  concrete.  AUDurn 

F™£BDVerlyi  Ma,?s — The  contract  for  repaving  Rantoul  St 
nnMOTfpw  q°  Chestnut  St  has  been  awarded  to  M  Mc- 
DONOUGH,  Swampscott,  at  $40,000.    Noted  July  29 

stru^i^°^O^aHn77C°^traCt^  ^av?  J°een  awarded  for  con- 
rON^TmTPTTnM  pa  T§f  i"oad  in  Ashburnham  to  the  ALCO 
in  C^elmYfoTd  to  ?  T?  v?T#S>t&%  ?F69  Snd  5300  lin  ft-  of  road 
July  29  WATKINS,  Amesbury,  at  $12,094.  Noted 

ft£WBryBL^P  ^  -n^trauTtaiodne<ofbyabohu? 
N^TffuT^So^^ 

tain,  at  approximately  $21,765.  iNew  Uri~ 

★Albany,  N.  Y.—  (Official)—  Bids  will  be  received  until  i 

★Albany,  N.  Y. —  (Official) — Bids  will  be  received  until  i 
p  m.,  Aug.  26,  by  Edwin  Duffey,  State  Highway  Comr  for  im 
proving  and  constructing  highways  in  various  counties 

r+c*oAn^ 

to  NORDO^ll  PETRI^'^ 


Repair   Contract   No.   820,   Chemunc   Conntv    9  9q    ™n  -  c. 
fnTn^V^l^'  ^EllSira'  fohn  C^'radle'y,  Corn 

Mfcuilan  *•  CR,a,™Sna  Htaney'  CamiHus,  $13,528;  McGreevev, 
mc^uigan   &   Baum   Construction   Co.,    Elmira    $13  690-  K»n 

HodrLheaflsrU$14024?0-'TA1^an^  ?13'698  ;  Peter^F.  ^noily*^ 
Genfvf  m'fllq    p  t'  £   W"   Prennan   Construction    Co.  Inc 
Xf"^  '  14,929    P.  L  Breese  Construction  Co.,  Elmira  $15  24fi: 

$15  347C°nStrUCtl0n  C°-  Albany'  «14'303^  E"  Styring,raSy$racuse; 

SmUhTstoirPorl  Craned  39^%^,  S^**  J-55  miles: 
&  ^,441;  J°hr|rPesaEe:  HaVey '  C^ffi^if  S^aln*  & 
Troyn'$l?S9^1Ch'    *14'951;   Ruddy-Sa«nders  'Construction'cot 

C^^b^h!°$7^;^^nr^^^^ 

^ enaRlf  8r  ;  ^enS  ^J^°  ^^ 

T.  Ben^^^neYd0-  M^ss00^?1?^  fc^unt"  f2« 
field,  Mass^^T^lgf'wiin^-D^le'lku^0^  ^S' 

TheoanfaTHH^Sr°rn'T^ 

$18,032.  '         y'  *17'284.  James  J.  Rigney,  Rensselaer! 

He^rtPrHT,Fn°nnt5»act  ^a  83-4'  Dutchess  County,  4  12  miles- 
S14  iZr.  n "ton'  Pou&hkeepsie,  $12,950;  Thomas  H  Karr  T™  -' 
r™  >C°7ay4.Bros'  &  Kennedy,  EddyvAle  $14  7qv  Th' 
County  Construction  Corp.,  Mt  Vernon  «H  7q]  '  T)l  i  i  t'  ,~ 
ers  Construction  Co.,  Troy   $14  850    WiiiL ^       '  ?u<Jdy-Saund- 

M  IS 

Repair  Contract  No.   828    Erie  Count v    0  87'"  mJio  8 2Vt  ■ 
Paving  Co.,  Schenectadv    "Siq^ns-  t^vT    y'  ^    '   mile:  Union 
poration,  Aibany?  UZ J$  P.'  T>Us^ieiSttSlTflsi^Cor- 
P.  Burgard  Co.,  Buffalo,  $17,577.  ^urralo,  3,15,252;  Henry 

D.  Coe^er,l°in«eaCkn0s  U^f-^^0^--  546  m»es:  R. 
Newport  Construction  Troy-  «7482  = 

Bro^cge^  Crouch 

f^ln&oV  ^ahS»  US  f  ^  e^f  2,f6°7 ; 

Jamestown,  $14,205.  -nocnester,  },13,455;  Shaw  &  Lakin, 

Cha^fe^'scon^^rt^laVn7'  $^0^?°^^  10-91  mi,e- 

Springs,  $5170  ^enn-  »4973.  William  G.  Pox,  Saratoga 
Port^nstru^  miles:  New- 

R.  D.  Cooper,  Little  Falls,  $24  190  '  ^enn.,  $22,255; 

Orla^XiBee'dTrKeCetne'0Va?le8y  fi*  V?^" 55 
icville,    $26  578  -   Arthur   F>  ^InA    5-  ,We^d      walsh,  Mechan- 
Richard'  Hopkins    Troy    $2 im     Tnnnna0gr^en8,burg-  $27,865; 
$29,632;  L.  SP  DeSRos1s?ay'&$cV28MasTs^n™a|99G6r^ 
Co.,  Massena,  $33,186.  iviassena,  *Z9,668,  Rock-Griffin 

Cla*nPce^  County,  19.32  miles: 

Car  Sprinkler  Co.,  Worcester  Mass  ^■p  t'  American 
Brasie  Corners,  $4952.     cebler'  lvlass.,   $438.,   P.   J.  Kennedy, 

Cla£e„Pca^  miles: 
Inc     Pulton,   $2739?  Ricnar'd^Hopkinsr"^ 

Refining  Co.,  Philadelnhin    Ponn     «o7ci .  n  y '   *"',53»  Atlantic 

82:;  SL'S„ti!,«S«P r* 

Co  HorsehenH«  «7ri9fi.  r>»  2  ?;eiA  *b782l  Peter  P.  Connolly 
«7i4«;-  nitVit  *7026.  Greenfield  Construction  Co  Hornell 
$7145,    Clyde    Construction    Co     Alhnrv     *79S7.  ?.  ■ 

Syracuse,  $7447  '   A1Dany'    S7287;    E.  Styring, 

Jervis    $1^470-  tIl5   a     ?'  PorT  Jervis  Construction  Co.,  Port 
Sfi.  *I'j.4/o    John  A.  Jova,  Inc.,  Newbureh    $14  514 

fi.r^epa,Ir  Contract  No.  835,  Warren  County,  14  37  miles-  De- 
KaeeslvmerP$5fV<!0nTT,T^^d%0gla'  $50i^  Kellogg  fe'soynton, 
wlfliam  G    FnY  'wn°0ns&  Ferguson,  Hudson  Falls,  $5139 
vviuiam  (j.  box,  Saratoga  Springs,  $5706. 
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Repair  Contract  No.  821,  Westchester  County,  2.22  miles: 
Delta  Contracting  Co.,  Inc.,  Jamaica,  $3996;  Tri-County  Con- 
struction Corporation,  Mt.  Vernon,  $4104;  Thomas  H.  Karr, 
Troy,  $4198:  William  Doyle,  Saugerties,  $4287;  Miguel  L.  Hauck, 
White  Plains,  $4440;  Prank  G.  Fowler  Construction  Co.,  Mt. 
Kisco,  $4508;  White  &  Colligan,  Purchase,  $4347. 

Repair  Contract  No.  826,  Westchester  County,  0.54  mile: 
Tri-County  Construction  Corporation,  Mt.  Vernon,  $3454; 
Thomas  H.  Karr,  Troy,  $3494;  White  &  Colligan,  Purchase, 
$3744;  Delta  Contracting  Co.,  Inc.,  Jamaica,  $3779;  Frank  G. 
Fowler  Construction  Co.,  Mt.  Kisco,  $3629;  William  Doyle, 
Saugerties,  $3924;  Miguel  L.  Hauck,  White  Plains,  $4023. 

+Lockport,  N.  Y. — The  contract  for  constructing  1.91  miles 
of  the  Shawnee  Rd.  has  been  awarded  to  the  STAINTHORPE 
CO.,  Lockport,  at  $20,000. 

New  York,  IV.  Y. —  (Borough  of  Bronx) — (Official) — Bids 
were  received  Aug.  3  by  Douglas  Mathewson,  Borough  Pres., 
for  improving  Victor  St.  from  Van  Nest  to  Rhinelander  Ave., 
as  follows:  J.  Di  Menna,  $8301;  Burnside  Contracting  Co., 
$8024;  Frank  C.  Rose,  $8252;  Thomas  Tenore,  $7740;  Fred 
Sneider,  $S423;  P.  Costello,  $9845;  De  Minna  &  De  Blasic, 
$8109;  W-  H.  Callahan  &  Son,  $8028;  Delson  Contracting  Co., 
$8677;  S.  Amanna  &  Sullivan,  $8995;  Briggs  &  McLoughlin, 
$9893;  Joseph  Gallick,  $9036.    Noted  July  29. 

♦New  York,  ]V.  Y. — -(Borough  of  Brooklyn)  —  (Official) — The 
contract  for  regulating,  grading,  curbing  and  laying  side- 
walks on  81st  St.  from  19th  to  21st  Ave.  has  been  awarded 
to  M.  PACONI,  at  $5002.    Noted  July  15  and  29. 

♦New  York,  N.  Y. — (Borough  of  Brooklyn) — (Official)  — 
Contracts  for  improving  Skillman  St.  from  Park  to  Myrtle 
Ave.,  Myrtle  Ave.  from  Franklin  to  Nostrand  Ave.,  Nostrand 
Ave.  from  Stockton  St.  to  75  ft.  south  of  Willoughby  Ave.  and 
Vernon  Ave.  from  Nostrand  to  Marcy  Ave.  has  been  awarded 
to  the  BOROUGH  ASPHALT  CO.,  $26,519.  Noted  July  22  and 
Aug.  5. 

♦New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official- 
Contracts  for  improving  East  Ninth  St.  from  Ave.  O  to  Ave. 
Q,  East  19th  St.  from  Ave.  L  to  Ave.  M  and  East  39th  St. 
from  Ave.  I  to  Ave.  K.  have  been  awarded  to  the  BROOKLYN 
ALCATRAZ  ASPHALT  CO.,  407  Hamilton  Ave.,  Brooklyn,  at 
$11,779,  $4428  and  $8974  respectively.     Noted  July  29. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Aug.  18,  by  L.  H.  Pounds,  Bor- 
ough Pres.,  for  regulating,  grading,  curbing  and  laying  side- 
walks on  various  streets. 

♦New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Contracts  have  been  awarded  for  improving  68th  St.  from 
Park  to  Fifth  Ave.  to  the  ASPHALT  CONSTRUCTION  CO., 
$7098;  100th  St.  from  Central  Park  West  to  Amsterdam  Ave. 
to  the  SICILIAN  ASPHALT  CO.,  $35,642;  100th  St.,  from  West 
End  Ave.  to  Riverside  Drive  to  the  AZTEC  ASPHALT  CO., 
$4036;  Riverside  Drive  from  177th  to  181st  St.  to  P.  J.  DUFFY, 
$6043.    Noted  July  22. 

New  York,  N.  Y. —  (Borough  of  Queens) — (Official) — Bids 
will  be  received  until  11  a.m.,  Aug.  19,  by  Maurice  E.  Con- 
nolly, Borough  Pres.,  for  improving  Grand  St.  from  the  main 
line  of  the  Long  Island  R.R.  to  Hoffman  Blvd. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  Aug.  17,  by  Calvin  D.  Van  Name, 
Borough  Pres.,  for  constructing  concrete  sidewalks  on  both 
sides  of  Guyon  Ave.,  from  the  Staten  Island  Ry.  tracks  to 
Mill  Rd. 

♦Niagara  Falls,  N.  Y. — A  contract  for  constructing  about 
500,000  sq.ft.  concrete  sidewalks  has  been  awarded  to  THOMAS 
McPHERSON,  Niagara  Falls,  at  $0,115  per  sq.ft. 

Bayonne,  N.  J. — Bids  will  be  received  until  Aug.  17  for 
paving  a  number  of  streets  with  asphalt. 

-^Elizabeth,  N.  J. —  (Official) — Bids  will  be  received  until 
3  p.m.,  Aug.  26,  by  Thomas  E.  Collins,  City  Engr.,  for  resur- 
facing telford  streets  with  26,000  sq.yd.  of  asphalt  concrete, 
and  also  for  8600  sq.yd.  of  new  granite  block  pavement  on  a 
6-in.  concrete  foundation. 

Irving-ton,  N.  J. — Bids  will  be  received  until  2  p.m.,  Aug.  23, 
by  the  Board  of  Chosen  Freeholders  of  Essex  County,  Newark, 
for  improving  Lyon  Ave. 

Jersey  City,  N,  J.— Bonds  for  $250,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  improving  the  Newark 
Turnpike. 

+Newark,  N.  J. — The  contract  for  paving  South  Orange  Ave. 
with  asphalt  block  has  been  awarded  to  RALPH  SANGIO- 
VANNI,  at  $27,826.    Noted  July  8  and  22. 

New  Brunswick,  N.  J. — Bids  will  be  received  until  2:30  p.m., 
Aug.  23,  by  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for  constructing  the  South  Amboy-Keyport  Rd.,  from 
the  South  Amboy  City  line  to  the  Monmouth  County  line,  in 
two  sections:  from  South  Amboy  line  to  Morgan  Station, 
with  vitrified  brick  on  concrete  base;  Morgan  Station  to  Mon- 
mouth County  line,  bituminous  concrete  on  old  macadam  base. 
Alvin  B.  Fox,  Perth  Amboy,  is  County  Engr. 

+Weehawken,  N.  J. — The  contract  for  improving  Columbia 
Terrace  by  paving  with  asphalt  block  has  been  awarded  to 
the  CLINTON  CONTRACTING  CO.,  West  Hoboken,  at  $9414. 
Noted  July  15. 

+West  New  York,  N.  J. — Contracts  have  been  awarded  for 
paving  13th  St.  to  HORNUNG  &  BLAIR,  and  Adams  St.  to 
PATRICK  CURTIN. 

^Philadelphia,  Penn. — Contracts  have  been  awarded  for 
paving  as  follows:  Fairmount  Ave.,  with  asphalt,  UNION 
PAVING  &  CONSTRUCTION  CO.,  Thirteenth  and  Locust  St., 
$40,939;  Pasayunk  Ave.,  with  wood  block,  EDWIN  H.  Vare, 
Lincoln  Bldg.,  $98,004;  Fourth  and  Fifth  St.,  with  wood  block, 
to  McNICHOL  PAVING  &  CONSTRUCTION  CO.,  1923  Cherry 
St.,  at  $9874  and  $10,147  respectively. 

Georgetown,  Del. — The  contract  for  constructing  20  miles 
of  concrete  road  from  Georgetown  to  Shelbyville  will  soon  be 
awarded.   Charles  Upham  is  Engr. 

+Baltimore,  IHd. — The  contract  for  paving  Hillen,  Gold  and 
East  St.  has  been  awarded  to  P.  FLANIGAN  &  SONS,  at  $34,447. 


Bel  Air,  Md. —  (Official) — Bids  will  be  received  until  noon 
Aug.  16,  by  the  Commissioners  of  Harford  County  for  con- 
structing a  section  of  State  Aid  road  in  Harford  County  about 
1.3  miles.    W.  A.  Wheeler  is  Clk.  of  the  Comrs. 

Hagerstown,  Md. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  17,  by  the  Commissioners  of  Washington  County 
for  constructing  a  section  of  State  Aid  highway  in  Washing- 
ton County.    Barry  M.  Hartle  is  Clk. 

+Havre  de  Graee,  Md. — According  to  press  reports  the 
City  Council  has  awarded  a  contract  to  the  BALTIMORE 
BLOCK  &  TILE  CO.,  at  $4895,  for  paving  a  number  of  streets 

Princess  Anne,  Md. — (Official) — Bids  will  be  received  by  the 
Commissioners  of  Somerset  County  until  noon,  Sept  7  for 
constructing  2.01  miles  of  State  Aid  highway  in  Somerset 
County. 

Independence,  Va. — The  Commissioners  of  Grayson  County 
contemplate  constructing  80  miles  of  road,  at  an  estimated 
cost  of  $150,000. 

♦Broad  Oaks,  W.  Va. —  (Clarksburg  post  office) — (Official)  — 
The  contract  for  grading,  curbing  and  paving  with  brick  on 
concrete  base  Bridge,  Point,  Harrison,  Marshall,  Main  and 
Daisy  St.  and  Buckhannon  Pike  has  been  awarded  to  CHARLES 
K.  HOYT,  Washington,  D.  C,  at  $32,322.  Other  bids  were:  Todd 
&  Baker,  $32,650;  C.  Kennedy  &  Sons,  $32,866;  Wayne  Allen 
$33,353;  Keeley  Bros.,  $34,895;  Hoiner  &  Hoiner,  $35,478.  Noted 
June  24  and  July  15. 

Hinton,  W.  Va. — An  election  will  be  held  Aug.  23  in  Talcott 
District,  Summers  County,  for  the  purpose  of  voting  on  the 
question  of  issuing  $100,000  in  bonds.  Part  of  the  proceeds 
will  be  used  for  constructing  roads. 

Bainbridge,  Ga. — The  Commissioners  of  Decatur  County 
contemplate  the  construction  of  100  miles  of  road,  the  esti- 
mated cost  of  which  is  $10,000. 

Leesburg-,  Ga. — The  Commissioners  of  Lee  County  plan  to 
construct  15  miles  of  road.  Bonds  for  the  purpose  were  voted 
Noted  July  29. 

Pinellas  Park,  Fla. — All  bids  received  July  6  for  paving 
various  streets  have  been  rejected.    Noted  July  1. 

Cloverdale,  Ala. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $30,000  in  bonds,  part  of  the  proceeds  of 
which  will  be  used  for  improving  streets. 

♦Huntsville,  Ala. — The  City  Commissioners  have  awarded 
the  contract  to  the  GULF  PAVING  CO.,  Chattanooga,  Tenn  , 
for  paving  West  Clinton  St. 

Edwards,  Miss. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $15,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  improving  roads. 

Jackson,  Miss. — The  citizens  of  the  Second  District  of 
Hinds  County  voted  in  favor  of  issuing  $15,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  roads. 

Hornbeck,  La. — A  special  election  will  be  held  Aug.  17  to 
vote  on  the  question  of  issuing  $35,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  constructing  roads  in  Sabine  Parish 
Rd..  District  No.  3. 

+New  Orleans,  La. —  (Official) — The  contract  for  construct- 
ing a  highway  from  the  Rigolets  to  Chef  Menteur  has  been 
awarded  to  A.  G.  THOMAS,  New  Orleans.  Noted  July  15 
and  Aug.  5. 

Elizabethton,  Tenn. — Press  reports  state  that  an  election 
will  be  held  Aug.  16  to  vote  on  the  question  of  issuing  $365,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  constructing 
and  improving  roads  in  Carter  County.    Noted  June  24. 

Memphis,  Tenn. — The  City  will  pave  South  Main  St.  from 
Linden  to  Calhoun  Ave.  with  wood  block.  J.  H.  Weatherford 
is  City  Engr. 

Rutledge,  Tenn. — Press  reports  state  the  Grainger  County 
Court  contemplates  holding  an  election  for  the  purpose  of 
voting  on  the  question  of  issuing  $200,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  roads. 

Carrollton,  Ky. — At  an  election  held  Aug.  5  the  citizens 
voted  in  favor  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  roads. 

Lexington,  Ky. — An  election  will  be  held  Sept.  30  to  vote 
on  the  question  of  issuing  $300,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  road  construction  in  Fayette  County. 

♦Louisville,  Ky. — The  contract  for  improving  34th  St. 
north  of  Broadway  has  been  awarded  to  the  AMERICAN 
STANDARD  ASPHALT   CO.,   at  $28,500. 

+Pineville,  Ky. — A  contract  for  grading  six  miles  of  road 
from  Pineville  to  Calvin  has  been  awarded  to  GREEN,  VAN- 
DEVER  &  PURSIFULL,  Pineville. 

Winchester,  Ky. — The  Commissioners  of  Clark  County 
plan  the  reconstruction  of  two  miles  of  road  under  State-Aid 
law.     The  approximate  cost  of  the  work  is  $28,000. 

♦  Cincinnati,  Ohio — Contracts  have  been  awarded  for  paving 
a  portion  of  Marshall  Ave.  with  macadam  to  C.  W.  DANEN- 
HOWER,  at  $11,428;  Herbert  Ave.  with  macadam  to  HENKEL 
&  SULLIVAN,  at  $5550. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  27,  by  the  Board  of  Trustees  of  the  Ohio  State 
University  for  constructing  the  roadway  in  Neil  Ave. 

♦Columbus,  Ohio — Contracts  have  been  awarded  by  Clinton 
Cowen,  State  Highway  Comr.,  for  improving  a  number  of 
highways  in  various  counties,  as  follows:  Belmont  County, 
Section  M,  Barnesville-Hendrysburg  Rd.,  2.56  miles  of  brick 
to  the  OHIO  VALLEY  CONSTRUCTION  CO.,  Cincinnati,  $55,997. 
Licking  County,  Columbus-Millersburg  Rd.,  2.71  miles  of 
water-bound  macadam  to  LAMB  &  McNEAL,  Thornville,  $24,- 
800.  Lorain  County,  Section  D,  Milan-Elyria  Rd.,  4.4  miles  of 
waterbound  macadam  to  KNEPPER,  BURR  &  JACOBS,  Tiffin, 
$28,500.  Shelby  County,  Section  C,  Sidney-Wapakoneta  Rd., 
2.75  miles  of  waterbound  macadam  to  JOHN  F.  HIPSKIND, 
Richmond,  $26,800.  Trumbull  County,  Section  P,  Youngstown- 
Sharon  Rd.,  3.84  miles  of  bituminous  macadam  to  EVANS  & 
WALTERS,  Hubbard,  $37,973.    Noted  Aug.  5. 

+Dayton,  Ohio— The  contract  for  paving  King  and  Church 
St.  with  trinidad  lake  asphalt  has  been  awarded  to  the 
ANDREWS  ASPHALT  PAVING  CO.,  Hamilton,  at  $42,340. 

Dayton,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  13,  by  James  E.  Barlow,  Dir.  Pub.  Ser.,  for  paving  Grand 
Ave.  with  brick. 
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+Martlns  Perry,  Ohio — The  contract  for  paving  Adams  St. 
from  Broadway  to  "Virginia  St.,  Eighth  St.  from  Hanover  to 
"Walnut  St.  and  Catawba  St.  from  Fayette  to  Vine  St.  has  been 
awarded  to  ARCHER  &  SHAMMFELT,  Bellaire. 

Shaker  Heights,  Ohio — (Cleveland  post  office)  —  (Official)  — 
Bids  will  be  received  until  noon,  Sept.  7,  by  C.  A.  Palmer, 
Village  Clk.,  for  improving  Manchester  Rd.  from  Coventry  Rd. 
to  South  Woodland  Rd.  by  grading,  draining,  curbing  and 
paving  with  brick,  concrete,  asphalt  or  bituminous  macadam 
and  constructing  sidewalks. 

+Toledo,  Ohio — Contracts  have  been  awarded  for  paving 
Garnet  St.  to  the  ASPHALT  BLOCK  CO.,  $5189;  Lennox  St., 
North  Richardson  Drive,  Cherry  St.,  to  the  PETERS  BROS., 
$8046;  Miami  St.  to  HARRIS  &  TANSEY,  $15,525. 

+West  Alexandria,  Ohio — The  contract  for  paving  Dayton 
and  Main  St.  with  brick  on  a  6-in.  concrete  foundation  has 
been  awarded  to  STROCTBECK  BROS.,  Middletown,  at  $29,819. 

+Auburn,  Ind. — A  contract  for  constructing  a  road  on  the 
Spencer-Concord  Township  line,  De  Kalb  County,  has  been 
awarded  to  N.  B.  PERTMAN,  Marion,  at  $19,897. 

+Greenfield,  Ind. — (Official) — A  contract  for  constructing 
a  gravel  road  in  Center  and  Jackson  Townships  has  been 
awarded  to  EVERETT  McMAHAN,  Fortville,  Ind.,  at  $7979. 

+Jeffersonville,  Ind. — A  contract  for  building  a  road  in 
Oregon  Township  has  been  awarded  to  "WORLE  &  PASS, 
Sellersburg,  Ind. 

♦Winchester,  Ind. — A  contract  for  constructing  a  road  in 
Greene  Township  has  been  awarded  to  J.  L.  SINK,  Bryant, 
at  $12,296. 

Deerfield,  Mich. —  (Official) — Bids  will  be  received  until 
Aug.  19  by  Heman  A.  Pool,  Township  Clk.,  for  constructing 
12.5  miles  of  macadam  road.  Clarence  Munson,  Deerfield,  is 
Township  Highway  Comr.    Coleman  &  Tyler,  Detroit,  is  Engr. 

Howell,  Mich. — Bids  will  be  received  until  Aug.  17  by  Lyle 
J.  Pettibone,  City  Clk.,  for  paving  a  portion  of  Grand  River 
St.    George  Champs,  Toledo,  Ohio,  is  Engr. 

Saginaw,  Mich. — The  City  Council  contemplates  an  expendi- 
ture of  $150,000  for  street  pavement. 

Joliet,  III. — Bids  will  soon  be  received  for  paving  Raynor 
Ave.  from  West  Jefferson  to  Granite  St.  with  asphaltic  con- 
crete.   The  estimated  cost  of  the  work  is  $20,000. 

Woodstock,  111. —  (Official) — Bids  will  be  received  until  1 
p.m.,  Aug.  14,  by  the  Board  of  Local  Improvements  for  con- 
structing concrete  pavements  on  Newell  St.,  Madison  St.  and 
McHenry  Ave.     A.  J.  Olson  is  Pres.  of  the  Bd. 

+Glenwood,  Iowa — A  contract  for  improving  certain  streets 
has  been  awarded  to  SAMUEL  FRIEDMAN,  Omaha,  at  approxi- 
mately $20,000. 

+Mason  City,  Iowa — A  contract  for  laying  16,000  sq.yd.  of 
pavement  and  constructing  5500  lin.ft.  of  curb  has  been 
awarded  to  the  BRYANT  ASPHALT  PAVING  CO.,  Waterloo. 

Shakopee,  Minn. — Bids  will  be  received  until  11  a.m.,  Aug. 
23,  by  A.  J.  Mayer,  Audr.  of  Scott  Countv,  for  improving  State 
Road  No.  13,  at  an  estimated  cost  of  $14,000. 

+Ft.  Scott,  Kan. — (Official) — A  contract  for  paving  three 
miles  of  the  Coleman  Rd.  with  macadam  has  been  awarded  to 
C.  A.  SIMONS,  Ft.  Scott,  at  $9490.  Other  bids  were:  Coe  & 
Emmerson,  Ft.  Scott,  $9675;  A.  L.  Cook,  Ottawa,  $9491.  Noted 
July  8. 

Newton,  Kan. — Bids  will  soon  be  received  for  paving  por- 
tions of  First,  South,  Second,  South  Main  and  North  Main  St. 

Olathe,  Kan. — Bids  will  be  received  until  Sept.  8  for  im- 
proving 52nd  St.    W.  J.  Moore  is  County  Clk. 

Lincoln,  Neb. —  (Official) — Bids  will  be  received  until  2  p.m., 
Aug.  18,  by  H.  E.  Wells,  County  Clk.,  for  paving  in  District 
No.  8. 

Omaha,  Neb. — Bids  will  soon  be  received  for  paving  portions 
of  38th  St.  with  asphalt,  Hickory  St.  with  brick  and  Hickory, 
34th,  Francis,  Ninth  and  Miami  St.  and  Frontenelle  Blvd. 
with  concrete. 

Bozeman,  Mont. — Press  reports  state  that  bids  will  be  re- 
ceived by  C.  A.  Spieth,  City  Clk.,  for  grading,  curbing  and 
paving  in  District  No.  104. 

+Lewistown,  Mont. — Contracts  for  paving  in  Special  Im- 
provement District  No.  22  has  been  awarded  to  J.  C.  McGUIRE, 
at  $8418,  for  concrete  and  at  $10,427  for  brick. 

+De  Soto,  Mo. — The  contract  for  reconstructing  and  im- 
proving parts  of  the  Bonne  Terre-De  Soto  Rd.  has  been 
awarded  to  the  DE  SOTO  CONSTRUCTION  CO.,  De  Soto,  at 
$10,240. 

Excelsior  Springs,  Mo. — A  special  election  will  soon  be 
held  to  vote  on  the  question  of  issuing  $150,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  rock  roads 
within  a  radius  of  10  miles  of  Excelsior  Springs. 

+Kansas  City,  Mo. — A  contract  for  paving  7450  sq.yd.  of 
Cleveland  Ave.  from  31st  to  35th  St.  with  concrete  has  been 
awarded  to  the  A.  JAICKS  PAVING  CO.,  510  American  Bank 
Bldg.,  at  $6258.  Other  bids  were:  E.  F.  Wilcox,  424  Dwight 
Bldg.,  $6258;  Brown  Bros.,  11th  and  Muncie  Blvd.,  Kansas  City 
Kan.,  $6301;  F.  P.  McCormick,  $6481;  Kennedy  Bros.,  710  Mid- 
land Bldg.,  $6630;  A.  R.  Mense,  4126  Norledge  PI.,  $6779;  J.  C. 
Lyle,  609  Grand  Ave.  Temple  Bldg.,  $7156;  James  O'Connor  & 
Son,  8000  East  11th  St.,  $7156;  M.  J.  Stack  &  Co.,  $7215;  Cleve- 
land Trinidad  Paving  Co.,  1927  Vine  St.,  $7599. 

Maryville,  Mo. — An  election  will  be  held  Aug.  23  to  vote  on 
the  question  of  issuing  $35,000  in  bonds.  Part  of  the  proceeds 
will  be  used  for  constructing  roads. 

+Conway,  Ark. — A  contract  for  constructing  5500  yd.  of 
concrete  pavement  in  District  No.  2  has  been  awarded  to 
HOLTER  &  McCULLOUGH,  Conway,  at  $4551. 

Perryvllle,  Ark. — -The  Commissioners  of  Perry  County  con- 
template the  construction  of  30  miles  of  road,  at  an  estimated 
cost  of  $90,000: 

Rnssellville,  Ark. — At  a  recent  election  the  citizens  of 
Road  Improvement  District  No.  1  voted  in  favor  of  issuing 
$150,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
constructing  a  macadam  road  from  Russellville  to  Hector. 


+Russellville,  Ark. — A  contract  for  constructing  26  miles 
of  macadam  road  in  Road  District  No.  1  has  been  awarded 
to  W.  C.  JUCKSCH,  Little  Rock,  at  $100,000. 

Houston,  Tex. — (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  16,  by  the  Commissioners  of  Harris  County  for 
resurfacing  the  Wallisville  Rd.  from  Cushing  Ave.  to  Hunting 
Bayou. 

Lampasas,  Tex. — The  City  Council  will  construct  about 
eight  miles  of  concrete  sidewalks. 

Livingston,  Tex. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $17,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  street  improvements. 

Port  Lavaca,  Tex. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $17,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  improving  streets.    Noted  July  15. 

Temple,  Tex. — The  City  Council  contemplates  an  expendi- 
ture of  $200,000  for  street  paving. 

Woodville,  Tex. — An  election  will  be  held  Aug.  28  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  and  improving  roads  in 
Road  District  No.  1. 

Eufaula,  Okla. — An  election  will  be  held  Aug.  20  to  vote 
on  the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads. 

Deming,  N.  M. — An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  highways. 

+Port  Angeles,  Wash. — A  contract  for  grading  and  con- 
structing concrete  sidewalks  in  the  eastern  part  of  the  city 
has  been  awarded  to  ANTONIO  DELGUZZO  and  C.  W.  COIT 
at  $95,805. 

♦Seattle,  Wash. — The  contract  for  improving  Permanent 
Highway  No.  11  has  been  awarded  to  the  ALBIEN  ENGI- 
NEERING CO.,  American  Bank  Bldg.,  Seattle,  at  $40,328. 

Hillsborough,  Calif. — At  a  special  election  the  citizens 
voted  in  favor  of  issuing  $40,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  street  improvements. 

Los  Angeles,  Calif. — Press  reports  state  that  the  City 
Council  plans  to  pave  Pacific  Ave. 

+Saeramento,  Calif. — The  City  Commission  has  awarded  a 
contract  for  street  paving  to  the  CLARK-HENERY  CON- 
STRUCTION CO.,  at  $10,000. 

+San  Francisco,  Calif. — The  Board  of  Public  Works  has 
awarded  a  contract  for  the  paving  of  Vermont  St.  from  17th 
to  Mariposa  St.,  to  FLINN  &  TREACY,  at  $7204. 

Santa  Barbara,  Calif. — Press  reports  state  an  election  will 
be  held  in  Santa  Barbara  County,  Aug.  30,  to  vote  on  the 
question  of  issuing  $893,000  and  $95,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  road  improvements  and  constructing 
the  Cuyuna  Rd.  respectively. 

INDUSTRIAL  WORKS 

Boston,  Mass. — Bids  are  being  received  for  the  construction 
of  a  $40,000  ice  storage  building  for  the  Boston  Ice  Co. 
Mortensen  &  Co.,  405  Lexington  Ave.,  New  York,  N.  Y.,  is 
Arch,  and  Engr. 

Brockton,  Mass. — The  Diamond  Shoe  Co.  plans  the  con- 
struction of  a  four-story,  40xl75-ft.  factory  on  Spark  St.,  to 
cost  $15,000.    W.  F.  Barlow,  80  North  Main  St.,  is  Arch. 

+Greendale,  Mass. —  (Worcester  post  office) — The  FISKE- 
CARTER  CONSTRUCTION  CO.,  11  Foster  St.,  has  been  award- 
ed the  contract  for  the  construction  of  a  one-story,  160x200-ft., 
brick  and  reinforced-concrete  factory  on  New  Bond  St.  for 
the  Heald  Machine  Co.  Lockwood,  Green  &  Co.,  60  Federal 
St.,  Boston*  Mass.,  is  Engr. 

+Holyoke,  Mass. — The  contract  for  the  construction  of  an 
addition  to  the  plant  of  the  American  Writing  Paper  Co, 
Main  St.,  has  been  awarded  to  the  CASPER-RANGER  CON- 
STRUCTION CO. 

Lowell,  Mass. — The  Wamesit  Power  Co.  will  build  a  173x 
185-ft.  reinforced-concrete  garage  at  Watson  and  Whipple 
St.    The  estimated  cost  is  $12,000. 

Lowell,  Mass. — The  Waterhead  Mills,  Lawrence  St.,  will 
build  a  four-story,  52x83-ft.  addition  to  its  plant  to  cost 
$20,000. 

+Springfield,  Mass. — FRED  T.  LEY  CO.  has  been  awarded 
the  contract  for  the  construction  of  a  one-story  brick  and 
steel  storehouse  for  the  New  England  Westinghouse  Co.  The 
estimated  cost  is  $37,000. 

+ Springfield,  Mass. — The  Somers  Creamery  Co.  has  awarded 
the  contract  for  the  construction  of  a  two-story  brick  plant 
on  Locust  St.  to  E.  F.  CARLSON,  106  Granada  Terrace.  The 
estimated  cost  is  $70,000.  B.  E.  Geckler,  335  St.  James  Ave., 
is  Arch. 

Bridgeport,  Conn. — The  Lake  Torpedo  Boat  Co.  has  pur- 
chased a  22-acre  site  and  plans  the  construction  of  a  plant 
for  the  manufacture  of  submarines. 

Bridgeport,  Conn. — The  Bridgeport  Brass  Co.  plans  the  con- 
struction of  a  one-story  addition  to  its  plant  to  cost  approxi- 
mately $70,000. 

+Hartford,  Conn. — A.  L.  HILLS,  847  Main  St.,  has  been 
awarded  the  contract  for  the  construction  of  a  four-and-one- 
half-story,  83xl29-ft.  brick  storehouse  on  Main  near  Windsor 
St.  for  Garber  Bros.,  Pleasant  St.  George  Zunner  is  Arch. 
The  estimated  cost  is  $30,000.    Noted  Mar.  25. 

New  Haven,  Conn. —  (Official) — Bids  will  be  received  until 
Sept.  1  by  R.  W.  Foote,  Arch.,  424  Chamber  of  Commerce  Bldg., 
for  the  construction  of  a  three-story,  60x75-ft.  brick  and  steel 
garage  for  Cowles  Tolman.    Noted  Aug.  5. 

Buffalo,  N.  Y. — Revised  bids  are  being  received  for  the 
construction  of  a  three-story,  30xl50-ft.  storehouse  for  Adam 
J.  Menges,  224  Washington  Market.  Joseph  J.  Geigand,  346 
Herman  St.,  is  Arch.  The  estimated  cost  is  $12,000.  Noted 
July  1. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn) — THE  NATION- 
AL BRIDGE  WORKS,  1123  Broadway  (Borough  of  Manhattan), 
has  been  awarded  the  contract  for  the  construction  of  a 
one-story,  100xl50-ft.  reclaiming  plant  for  the  By-Products 
Reclaiming  Co.,  129  Front  St.    The  estimated  cost  is  $10,000. 
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+Niagara  Falls,  3V.  Y. — The  MONARCH  ENGINEERING  CO  , 
Chamber  of  Commerce  Bldg.,  Buffalo,  N.  Y.,  has  been  awarded 
the  contract  for  the  construction  of  storage  bins  for  the 
Shredded  Wheat  Co.    The  estimated  cost  is  $20,000. 

+IVorth  Tonawanda,  IV.  Y. — The  Buffalo  Bolt  Co.  has  award- 
ed the  contract  for  the  construction  of  additions  to  its  plant 
at  Oliver  St.  and  the  New  York  Central  and  Erie  R.R  tracks 
to  MORRIS  &  ALLEN,  Builders  Exchange,  Buffalo  N  Y  The 
estimated  cost  is  $250,000. 

Peekskill,  N.  Y. — Bids  were  received  for  the  construction 
of  a  storage  house  at  the  State  Camp,  as  follows:  Wiberlev 
&  Baxter,  Peekskill,  $22,896;  P.  E.  Young,  Syracuse,  $25,588- 
James  C.  Nolan,  Albany,  $23,940;  Alba  Building  Co.,  Albany' 
$26,587;  Peekskill  Construction  Co.,  Peekskill,  $27,437-  Catskill 
Supply  Co.,  Catskill,  $19,890;  Peter  Keeler  Building  Co.,  Albany 
l?t'nH;  L-  F-  Bannon  Plumbing  &  Heating  Co.,  Kingston! 
$19,966. 

+Port  Chester,  IV.  Y. — F.  R.  Davis,  Mgr.,  Wilford  Hall 
Laboratories,  has  awarded  the  contract  for  the  construction 
of  a  three-story,  S3xl03-ft.  chemical  factory  to  SULLIVAN  & 
McNALLY,  Paterson,  N.  J.    Noted  Apr.  22  and  29. 

+Split  Rock,  IV.  Y. — The  Semit  Solvay  Co.  has  awarded  the 
contract  for  the  construction  of  two  storage  buildings  to 
T.  H.  McHALE  &  SON,  Cahill  Bldg.,  Syracuse,  N.  Y.  Taylor 
&  Bonton,  Gurney  Bldg.,  Syracuse,  N.  Y.,  is  Arch. 

Tarrytown,  N.  Y. — Bids  will  soon  be  received  for  the  con- 
struction of  a  two-story  factory  for  the  Chevrolet  Automobile 
Co.  W.  C.  Durant,  816  11th  St.,  New  York,  N.  Y.,  is  Pres 
The  estimated  cost  is  $40,000. 

+AVest  Sand  Lake,  IV.  Y. — The  contract  has  been  awarded 
to  J.  J.  FINN  &  SONS,  Albany,  N.  Y.,  for  the  construction  of 
a  three-story,  66xll0-ft.  factory  for  the  McLaren  Knitting  Co 
C.  G.  Ogden,  159  State  St.,  Albany,  N.  Y.,  is  Arch.  Noted 
June  24. 

Absecon,  N  J. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  two-story,  50xl50-ft.  and  a  one-story,  50x70- 
ft.  building  for  the  Acme  Film  Producing  Co.,  care  of  A  Ja- 
coby,  Sheen  Bldg.,  Atlantic  City,  N.  J.  J.  Vaughn  Mathis, 
Guarantee  Trust  Bldg.,  Atlantic  City,  is  Arch.  The  estimated 
cost  is  $25,000. 

>Bonnd  Brook,  N.  J. — The  Cott-a-lap  Co.,  Somerville,  N  J 
has  awarded  the  contract  for  the  construction  of  three  40x80- 
ft.  buildings  adjoining  the  Central  R.R.  to  RUNYON  FIELD. 

Bound  Brook,  IV.  J. — The  Independent  Chemical  Co.,  72 
Front  St.,  New  York,  N.  Y.,  plans  the  construction  of  a 
factory  fronting  on  the  Central  R.R.    Warren  C.  King  is  Pres. 

Haminondton,  N.  J. — The  contract  will  soon  be  awarded  by 
Charles  H.  Strunk,  Treas.,  Figueroa  Cut  Glass  Co.,  for  the 
construction  of  a  two-story,  32xll0-ft.  factory  to  cost  $12,000 
William  S.  Hewitt,  Guarantee  Trust  Bldg.,  Atlantic  City,  N  J, 
is  Arch. 

+Newark,  N.  J. —  (Official) — J.  Wiss  &  Sons  Co.,  31  Littleton 

Ave.,  has  awarded  the  contract  for  the  construction  of  a  four- 
story,  50x75-ft.  addition  to  its  plant  to  EUSTICE  BROS.,  45 
Clinton  St.  The  estimated  cost  is  $15,000.  Frederick  A 
Phelps  is  Arch. 

Plainfleld,  IV.  J. — The  Sauer  Motor  Co.  plans  the  construc- 
tion of  a  two-story,  120xl20-ft.  brick  and  concrete  addition 
to  its  plant,  to  cost  $30,000.  John  G.  Brown,  Witherspoon 
Bldg.,  is  Arch.    Noted  May  6  and  May  20. 

Trenton,  N.  J.— The  Hill  Refrigerator  Co.  will  soon  award 
the  contract  for  the  construction  of  a  one-story,  100x500-ft 
plant,  at  an  estimated  cost  of  $40,000.  Abram  Swan  Jr ' 
Broad  Street  Bank  Bldg.,  is  Arch. 

Philadelphia,  Penn.— The  L.  H.  Gilmer  Co.,  52  North  Seventh 
St.,  plans  the  construction  of  a  two-story,  50xl50-ft  factory 
The  estimated  cost  is  $25,000.  Bart  Tourison,  Land  Title  Bldg' 
is  Arch.  ' 

Philadelphia,  Penn. — John  Scott  &  Co.  will  build  a  four- 
story,  50xl22-ft.  warehouse  at  American  and  Diamond  St. 

+Philadelphia,  Penn. — BARCLAY,  WHITE  &  CO  Perry 
Bldg.,  has  been  awarded  the  contract  for  the  construction  of 
a  one-  and  two-story,  50x480-ft.  freight  house  for  the  Penn- 
sylvania R.R.  Co.  William  H.  Cookman,  Broad  St.  Station,  is 
Arch.    The  estimated  cost  is  $75,000. 

Philadelphia,  Penn. — The  Walls  Ice  Mfg.  Co.  will  build  a 
two-story,  lOOxlOO-ft.  factory  at  Ninth  and  Master  St. 

Philadelphia,  Penn. — The  contract  will  soon  be  awarded 
for  the  construction  of  a  one-story,  142xl65-ft.  factory  at 
Ninth  and  Bailey  St.  for  the  Wood  Mfg.  Co.  Peuckert  & 
Wunder,  310  Chestnut  St.,  is  Arch.  ^eu^Keit  ec 

Reading,  Penn. —  (Official) — Bids  are  being  received  by  Wil- 
liam S.  Markley  for  the  construction  of  a  $50,000  plant  at 
Penn  and  Queen  St.    Noted  July  29. 

™+B-?I,tim?r^,JMd-~TTHE    CONSOLIDATED  ENGINEERING 

CO.,  Calvert  Bldg.,  has  been  awarded  the  contract  for  the 
construction  of  two  one-story,  52x86-ft.  factories  The  esti- 
mated cost  is  $15,000.  James  R.  Edmunds,  Jr.,  12  East  Read 
St.,  is  Arch. 

+Baltimore,  Md.— The  C.  J.  Youse  Co.,  Inc.,  23-25  South 
Gay  St.,  has  awarded  the  contract  for  the  construction  of  a 
three-story  100xl30-ft.  factory  to  WALTER  E.  BURNHAM, 
403  Law  Bldg.  Archer  &  Allen,  3  East  Lexington  St.,  is  Arch 
The  estimated  cost  is  $50,000. 

Alexandria,  La. — The  Federal  Oil  &  Refining  Co.  will  build 
a  refinery,  estimated  to  cost  $120,000.  W.  W  Whittington 
Mayor  of  Alexandria,  is  Pres.  ' 

Maysville,  Ky. — The  Independent  Loose  Leaf  Tobacco  Co 
contemplates  the  construction  of  a  one-story  warehouse  to 
cost  $15,000.    W.  H.  Robb  is  Secy. 

Maysville,  Ky. — The  Maysville  Cotton  Mills  plans  the  con- 
struction of  a  one-story  warehouse  to  cost  $10,000.  R  A 
Cochran,  237  West  Second  St.,  is  Secy. 

Ashland,  Ohio — Hess  &  Clark  plans  the  construction  of  a 
three-story,  55x90-ft.  factory  to  cost  $30,000.  Vernon  Redding, 
301  Bird  Bldg.,  is  Arch.    W.  Thomas  is  Mgr. 


Cincinnati,  Ohio— The  City  Ice  Delivery  Co.,  Canal  and  Race 
St.,  will  build  a  two-story,  lOOxlOO-ft.  ice  plant  to  cost  $75  000 
Bl Jg6,r  i?  ArcnS        y-         T'  Wisena11'  518  First  National  Bank 

+  Cineinnati,  Ohio— The  H.  &  S.  Pogue  Co.,  Fourth  and  Race 
St.,  has  awarded  the  contract  for  the  construction  of  a  $300  000 
addU.on  to  its  warehouse  to  the  STONE  WEBSTER  ENG  - 
NLLRING  CO.  Hake  &  Kuck.  Telephone  Bldg.,  is  Arch 
^Cnfi,Jneinnati'  ohi°— The  R.  K.  Le  Blond  Machine  Tool'  Co 
?£0\TE%st,e,rnoAXe'  plans  the  construction  of  a  plant  near 
the  Norfolk  &  Western  Ry.  to  contain  500,000  sq  ft  of  floor 
space.    Zettel  &  Rapp,  Johnston  Bldg.,  is  Arch 

Cleveland,  Ohio— The  Halle  Bros.  Co.  has  purchased  n  <sitA 
at  East  22nd  and  Chester  St.,  and  plans  the  const,  uction  of 
a  storage  building.    Estimated  cost,  $50,000.      conblrucuon  °t 

Cleveland,  Ohio — The  Lederer  Milling  Co  631  a  k-j„™„^ 
?200,0S0-0E-'  bUUd  a  miU  °n  Overbid  ^t.',  fo' coft  "aTout 

«i,C1T'?Tnd,',  Ohio— Plans  have  been  prepared  by  Marriott 
Allen  &  Hall,  Arch.,  Hayden-Clinton  Bldg.,  Columbus  Ohio 
for  the  construction  of  a  two-story  laundry  at  the  Cleveland 
State  Hospital.    The  estimated  cost  is  $40,000  <-'eveland 

^■^.CI^veland,  .ohio--Plans  have  been  completed  by  the  Forest 
City  Engineering  Co.,  515  Hippodrome  Bldg.,  for  the  const™ 
t  on  of  a  warehouse  at  Lakeside  and  East  22nd  It  for -  the 
$100°00.  &  TWme  C°"  115  St"  Clair  Ave"    Estimated  cost! 

+Cleveland,  Ohio— (Official)— The  contract  for  the  con- 
struction of  a  Aye-story,  200x200  ft.,  brick  and  reinforced- 
concrete  factory  for  the  B.  F.  Goodrich  Co.,  Akron  Ohio  has 
been  awarded  to  the  CARMICHAEL  CONSTRUCTION  CO 
Akron,.  Ohio  The  Osborn  Engineering  Co.,  740 1  Engineers 
Bldg.,  is  Arch.    Noted  July  22.  engineers 

Greentown,  Ohio— The  Greentown  Aluminum  Co  will  build 
a  one-story  36xll4-ft.  factory  to  cost  $10,000.    G.  B  Townsen 
is  Secy.    W.  C.  Owen  &  Co.,  449  Leader-News  Bldg.,  i7  Arch 

+Detroit,  Mich.— The   contract  for  the   construction   of  a 
four-story  factory  at  McKinstry  Ave.  and  the  Wabash  R  R 
for  the   Paige-Detroit  Motor  Car  Co.,   has  been   awarded  tn 
the  ALBERT  A.  ALBERECHT  CO.    John  Scott  &  "  is  Arch 

+Detroit,  Mich.— The  contract  for  the  construction  of  a 
two-story  factory  at  East  Grand  Blvd.  and  Oakland  Ave  for 
the  Schlieder  Mfg.  Co.,  45  East  Fort  St,  has  been  awarder! 
JulyM'  POCOCK-    Piston,  Brown  &  Walker,  is  Aich  Noted 

Grand  Rapids,  Mich. — Bids  are  being  received  bv  George  T 
Appleyard,  Arch.,  415  Widdicomb  Bldf.,  for  the  construction 
and*  p7e°scotTyst  1UXl65"ft-  warehouse  for  w^r  Clark.^nia 

+Chicago,  111.— The  contract  for  the  construction  of  a  five- 
story  addition  to  the  warehouse  of  Anderson  Bros.,  945  Belmont 
Ave.,  has  been  awarded  to  the  H.  D.  MORELAND  CO  105 
Not'ed  Junrek24!-    S'  H"  Dunford-  10  South  ^  Salle  St..  ^Arch! 

Chicago,  111. — Bids  are  being  received  bv  George  C  Nim- 
mons,  Arch.,  122  South  Michigan  Ave.,  for  the  construction  of 
a  six-story  addition  to  the  printing  building  of  Sears,  Roebuck 

Chicago,  111. — The  Union  Transfer,  Storage  &  Bldg  Co 
recently  incorporated,  will  build  a  six-story,   95xl60-ft  re'- 
i>n forced-c°ncrete  storage  building  on  East  Wilson  St.  Moores 
&  JJunlord  is  Arch. 

Milwaukee,  Wis.— The  Phoenix  Knitting  Co.  plans  the 
construction  of  a  $40,000  plant  at  Jackson  and  Chicago  St. 

+  Sioux  City,  Iowa— DUBEL  &  ANDERSON,  514  Jackson  St., 
has  been  awarded  the  contract  for  the  construction  of  a 
three-story,  40xl26-ft.  brick  factory  at  Perry  Creek  and  West 
Third  St.  for  L.  W.  Mallory.    The  estimated  cost  is  $20  000 

+Sioux  City,  Iowa — The  contract  for  the  construction  of 
a  two-story,  84xl50-ft.  warehouse  for  W.  L.  Ogden   307  Pearl 
St.,  has  been  awarded  to  HOUX  &  SON,  Second  and  Water 
F-  EvnColby'  510  Davidson  Bldg.,  is  Arch.    The  estimated 

COSl   IS  <pJ-V,UUU. 

T„J+Mi,nneapolis'  Minn.— C.  H.  Wheeler  &  Son,  820  Palace 
Bldg  has  awarded  the  contract  to  JAMES  LECK  &  CO  311 
South  Seventh  St.,  for  the  construction  of  a  six-storv  ware- 
house. 

a  °.ma:oaJ  N^b.— Plans  have  been  prepared  by  Albert  Kahn, 
Arch.,  58  La  Fayette  Ave.,  Detroit,  Mich.,  for  the  construction 
°l  a^\.x"st?r^'  130xl60-ft.  reinforced-concrete  assembling  plant 
at  16th  and  Cumming  St.  for  the  Ford  Motor  Co.,  Detroit  Mich 
The  estimated  cost  is  $275,000. 

tOmaha,  Neb. — The  National  Printing  Co.,  509  South  12th 
st-'/ias  awarded  the  contract  for  the  construction  of  a  plant 
to  KIENE  &  MAYSTRICK.  The  estimated  cost  is  $40,000  W 
E.  Stockham,  426  Range  Bldg.,  is  Arch.    Noted  June  17. 

Kansas  City,  Mo. — The  Shukert  Fur  Co.,  1113  Grand  Ave 
will  soon  start  work  on  the  construction  of  a  five-story  75x 
166-ft.   brick  warehouse  on  Warwick  Blvd.,  to  cost   $32  000 
and  a  four-story,  75xll5-ft.  brick  warehouse  on  Walnut' St ' 
to  cost  $25,000.     E.  Shukert  is  in  charge.  ' 

HhKansas  City,  Mo. — The  Bachelor  Laundry,  2028  Broadway 
has  awarded  the  contract  for  the  construction  of  a  two-story 
f2nnn?fft-i.,rblLick  laundry  to  S.  D.  EICHE,  3035  Flora  Ave.,  at 
$20,000.  Madorie  &  Birdsall,  832  Reserve  Bank  Bldg.,  is  Arch 
Noted  June  17. 

♦Kansas  City,  Mo. — The  contract  for  the  construction  of 
a  two-story,  32xl37-ft.  brick  building  at  2-4-6  West  27th  St. 
tor  the  Higby  Cleaning  &  Dyeing  Co.,  Lincoln,  Neb.,  has  been 
awarded  to  the  GEORGE  H.  SIEDHOFF  CONSTRUCTION  CO  , 
301  Finance  Bldg.  Smith,  Rea  &  Lovitt,  601  Finance  Bldg. 
is  Arch. 

Kansas  City,  Mo. — Bids  are  being  received  by  J.  Oliver 
Hogg,  Arch.,  946  New  York  Life  Bldg.,  for  the  construction 
of  a  two-story,  49xll7-ft.  warehouse  for  the  Freeman  & 
Duncan  Realty  &  Transfer  Co. 
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Houston,  Tex. — Plans  have  been  prepared  by  Moore  &  Dun- 
ford,  Arch.,  Chicago,  111.,  for  the  construction  of  an  eight-story, 
160x365-ft.  warehouse  for  the  Houston  Terminal  Warehouse 
Co.,    A.  F.  Coleman  is  Mgr.    The  estimated  cost  is  $800,000. 

Laredo,  Tex. — Samuel  Mackin,  Mgr.,  Consumers'  Ice  Co., 
is  receiving  bids  for  the  construction  of  a  two-story,  50x75-ft. 
ice  and  cold-storage  plant.  The  estimated  cost  is  $12,000. 
The  McCandlish  Engineering  Co.,  724  Midland  Bldg.,  Kansas 
City,  Mo.,  is  Arch. 

San  Benito,  Tex. — Plans  have  been  prepared  for  the  con- 
struction of  a  $15,000  plant  for  the  San  Benito  Creamery  Co. 

Salt  Lake  City,  Utah — The  Jennings-Hanna  Investment  Co. 
will  build  a  three-story,  137xl66-ft.  reinf orced-concrete  ware- 
house at  Second  and  South  St.,  at  an  estimated  cost  of  $90,000. 
A.  Kletting  is  Arch. 

Seattle,  Wash. — The  Carstens  Packing  Co.  will  build  a 
four-story,  100x500-ft.  warehouse  at  an  estimated  cost  of 
$50,000.    P.  S.  Coombs  &  Son  is  Arch. 

+San  Francisco,  Calif. — The  American  Can  Co.,  Mills  Bldg., 
has  awarded  the  contract  for  the  construction  of  a  plant 
at  Kentucky  and  22nd  St.  to  the  LINDGREN  CO.,  at  $199,000. 
Noted  Feb.  18. 

Regina,  Sask. — The  Robert  Simpson  Co.,  Toronto,  Ont., 
will  build  a  warehouse  at  an  estimated  cost  of  $150,000. 

Chatham,  Ont. — The  Defiance  Iron  Works  will  expend  $20,- 
000  for  improvements  to  its  plant. 

Toronto,  Ont. — The  Canada  Metal  Co.,  Fraser  Ave.,  will 
build  a  $15,000  addition  to  its  factory. 

Toronto,  Ont. — The  Dunlop  Tire  Co.  will  build  a  three- 
story  addition  to  its  factory,  to  cost  $30,000. 

FEDERAL,  GOVERNMENT  WORK 

Steerage  Barracks  and  Storehouse — Portland,  Maine — Bids 
will  be  received  until  3  p.m.,  Sept.  2,  by  James  A.  Wetmore, 
Act.  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for 
constructing  complete  the  steerage  barracks  and  storehouse 
for  the  U.  S.  quarantine  station  at  Portland. 

Hot-Water  System — Newport,  R.  I. — Bids  will  be  received 
until  11  a.m.,  Aug.  28,  by  William  M.  Smith,  Act.  Ch.  of  Bu- 
reau, Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for 
installing  a  hot-water  piping  system  at  the  naval  hospital, 
Newport. 

Buildings — Ft.  Mifflin,  Penn. — Bids  will  be  received  until 
11  a.m.,  Aug.  21,  by  William  M.  Smith,  Act.  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing buildings  at  the  U.  S.  naval  magazine,  Ft.  Mifflin. 

mechanical  Equipment — Baltimore,  Md. — Bids  will  be  re- 
ceived until  3  p.m.,  Aug.  31,  by  James  A.  Wetmore,  Act. 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  mechan- 
ical equipment,  except  elevators,  for  the  U.  S.  immigration 
station. 

★Steel  Cylinder  Gates — Washington,  D.  C. — Bids  will  be 
received  until  2  p.m.,  Sspt.  2,  by  A.  P.  Davis,  Ch.  Engr.,  U.  S. 
Reclamation  Service,  Washington,  for  furnishing  four  steel 
cylinder  gates  and  accessories  for  the  spillway  at  Elephant 
Butte  Dam,  Rio  Grande  project,  New  Mexico  and  Texas. 

+Meclianical  Equipment — Washington,  D.  C. — Contracts 
have  been  awarded  for  mechanical  equipment  for  the  Interior 
Department  Building  as  follows:  JOHN  H.  PARKER  CO., 
mechanical  equipment,  WILLIAM  GORDON  CORP.,  elevators. 
Noted  July  29. 

*Dredg1ng — Norfolk,  Va. — Bids  were  received  Aug.  4,  by 
the  Engineer  Officer,  Norfolk,  for  dredging  inland  waterway 
from  Norfolk  to  Beaufort  Inlet,  N.  C,  a  total  of  850,000  cu.yd  , 
place  measurement,  as  follows:  Norfolk  Dredging  Co  Nor- 
folk Dredging  Co.,  Norfolk,  19.65c;  Day  &  Zimmerman,  611 
Chestnut  St.,  Philadelphia,  Penn.,  20c;  Atlantic,  Gulf  &  Pacific 
Co.,  Park  Row  Bldg..  New  York,  N.  Y.,  21.9c;  Maryland  Dredg- 
i?*V. &  Contracting  Co.,  Fidelity  Bldg.,  Baltimore,  Md.,  23y2c; 
F.  Sanford  Ross,  Inc.,  Jersey  City,  N.  J.,  14c;  Coastwise  Dredg- 
ing Co.,  Norfolk,  1514  c;  Central  Dredging  Co.,  Cleveland,  Ohio, 
17y2c;  and  Bowers  Southern  Dredging  Co.,  Galveston,  Tex., 
16c    Noted  July  8. 

+Post  Office — Opelika,  Ala. — The  contract  for  the  con- 
^"^^  of  £T  post  office  at  Opelika  has  been  awarded  to 
GEORGE  A.  CLAYTON,  Atlanta,  Ga.,  at  $84,364.  Noted  June 
10  and  July  22. 

T  i*^0^  Pr°*ect»on — Rock  Island,  111. — Bids  were  received 
July  31  for  shore-protection  work  on  various  sections  of  the 
Mississippi  River.  Low  bidders  were  as  follows:  Kirchner 
Contracting  Co.,  Dubuque,  Iowa;  Builders'  Sand  &  Gravel  Co 
Davenport,  Iowa;  A.  V.  Fetter  Co.,  Quincy,  and  J.  W.  McMurrv 
Contracting  Co.,  Kansas  City,  Mo.    Noted  July  8. 

Post  Office — Ft  Atkinson,  Wis. — The  low  bidder  for  con- 
structing a  post  office  at  Ft.  Atkinson  is  the  Clark  Construc- 
tion Co.,  Danville,  at  $39,350  for  limestone  and  $41,100  for 
sandstone.    Noted  July  1.  '  '. 

^E„arth  "v^ork~pt-  Laramie,  Wyo. — Bids  will  be  received 
until  2  p.m.,  Sept.  8,  by  A.  P.  Davis,  Ch.  Engr.,  U.  S.  Reclama- 
tion Service,  Tramway  Bldg.,  Denver,  Colo.,  for  constructing 
earthwork  on  about  ten  miles  of  main  canal  at  Ft.  Laramie 
unit. 

Floors— St.  Louis,  Mo.— Bids  will  be  received  until  3  p.m.. 
f>epV  ™rbyv.-  mes  A-  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  constructing  new  terrazzo  floors 
in  the  U.  S.  post  office  at  St.  Louis. 

„,iii^C,'eenins  ,and  Weatherstripping— Ft.  Bliss,  Tex.— Bids 
will  be  received  until  11  a.m.,  Sept.  2,  by  the  Quartermaster, 
n,,a^^2'  °/  .screemng  and  weatherstripping  for  about  35 
quarters  and  barracks  at  Ft.  Bliss. 

Post  Office  arid  Court  House — Tulsa,  Okla. — Bids  will  be 
received  until  3  p.m.,  Sept.  27,  by  James  A.  Wetmore,  Act 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C.  for  con- 
structing complete  the  U.  S.  post  office  and  court  house  at 


Buildings — Bremerton,  Wash. — Bids  will  be  received  until 
11  a.m.,  Sept.  11,  by  William  M.  Smith,  Act.  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  con- 
structing buildings  at  the  Naval  Magazine,  Puget  Sound. 

Wharf  Extension — San  Francisco,  Calif. — Bids  will  be  re- 
ceived until  11  a.m.,  Aug.  21,  by  H.  R.  Stanford,  Ch.  of  Bureau, 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  O,  for  extend- 
ing the  wharf  at  the  Naval  training  station,  San  Francisco. 

Freight  Elevators — Pearl  Harbor,  Hawaii — Bids  will  be 
received  until  11  a.m.,  Aug.  28,  by  William  M.  Smith,  Act.  Ch. 
of  Bureau,  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
tor  installing  three  hydro-pneumatic  freight  elevators  at  the 
Naval  station. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Aug.  13,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Aug.  20,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt. 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellan- 
eous supplies. 

MISCELLANEOUS 
™  +Dr«dffSnS— -Boston,  Mass.— According  to  press  reports  the 
S.^irait    f°l   dred&ln&   about    15,000    cu.yd.    in    the  Abejona 
?i  ^Inn     m  tbe?nr  awarded  to  COLEMAN  BROS.,   Chelsea  at 
$ld,500.     Noted  July  22. 

t*t  "£Dl*edsri£s— Boston,  Mass. — The  contract  for  dredging  at 
Wellfleet  Barnstable  and  Nobscussett  Harbors,  has  been 
awarded  to  JOHN  H.  GERRISH.     Noted  Aug.  5 

+Enlarging-  Breakwater— Boston,  Mass.— The  contract  for 

enlarging  the  breakwater  at  Vineyard  Haven  Harbor,  Tisburv 

oa|  ?f,en  awarded  to  the  BAY  STATE  DREDGING  CO    LTD  ' 

ntJJ^     AH  Ave  >  Boston,  a|  $134  for  each  ton  and  $5  for  each 

%\ ^^P"    ?^el  ^,ld,s1  were  from  Rockport  Granite  Co.,  $1.43: 

It^i'  f£d  E-  -a  B^!en  &  Sons-  S1-43:  *7-  William  F.  Williams 
State  House,  is  Ch.  Engr.  ' 

^AC?lP°AC?e,tTBI?st?n'iIass--(Correction)-We  have  been 
advised  by  Adolph  Suck,  Consult.  Engr.,  Hyde  Park,  that  the 
following  contracts  have  been  awarded  in  connection  with 
the  construction  of  the  coal  pocket  for  Batchelder  Bros.- 
Foundations  to  W  A.  NORTON  CO.,  South  Boston;  steel  struc- 
wr%wnn^r&Nr£R1£GE  WORKS ;  machinery  contract,  JOHN 
H.  PROCTOR  CO.,  Boston.    Noted  July  29. 

+CoaI  Pocket— Palmer,  Mass.— (Official)— The  contract  for 
the  construction  of  the  reinf  orced-concrete  coal  pocket  at 
pa^er  has  been  awarded  to  the  FLYNT  BUILDING  &  CON- 
STRUCTION CO.,  Palmer,  Mass.  Adolph  Suck,  Arlington  St. 
Hyde  Park,  Mass.,  is  Consult.  Engr. 

Guard  Railing — Hartford,  Conn. — Bids  will  be  received  by 
Charles  J.  Bennett,  State  Highway  Comr.,  until  2  p.m  ,  Aug-  16 
tor  constructing  about  14,264  lin.ft.  of  standard  wood  guard 

River  Improvement — Jamestown,  N.  Y. — Plans  are  being- 
prepared  by  F.  P.  Williams,  Rochester,  Division  Engr,  State 
Dept.  of  Pub.  Works,  for  improving  the  Chadokoin  River.  An 
appropriation,  of  $100,000  has  been  made  for  the  work.  Frank 
M.  Williams  is  State  Engr. 

Elimination  of  Grade  Crossing — New  York,  N.  Y. —  (Borough 
of  Bronx)  — (Official) — At  a  joint  meeting  of  the  First  and 
Second  Districts  of  the  Public  Service  Commission  an 
order  was  passed  providing  for  the  removal  of  grade  crossings 
and  other  obstructions  on  the  lines  of  the  New  York  & 
Harlem  R.R..  (New  York  Central)  and  the  New  York,  New 
Haven  &  Hartford  R.R.  near  241st  St.  It  also  orders  a  shifting 
of  the  tracks  and  the  construction  of  a  viaduct  to  carry  the 
street.  The  New  York  &  Harlem  Co.  is  ordered  to  construct 
a  new  station  at  241st  St.  The  entire  cost,  except  that  of  the 
construction  of  the  new  viaduct,  shall  be  paid  by  the  railroad 
companies,  the  cost  of  the  viaduct  being  apportioned  accord- 
ing to  the  provisions  of  the  Railroad  Law. 

/^J"Ei^d  House— New  York,  N.  Y.— (Borough  of  Brooklyn)  — 
(Official) — The  contract  for  the  general  construction  and  com- 
pletion of  a  field  house  at  the  Betsy  Head  Memorial  Play- 
ground, Brownsville,  has  been  awarded  to  T  J  BUCKLEY 
303  Fifth  Ave.,  New  York,  at  $14,995.  Noted  June  24  and' 
July  8. 

Dredging — New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Offi- 
cial)—The  following  are  the  bids  received  for  dredging-  in 
Newtown  Creek  Canal  at  and  in  the  canal  and  basin  included 
within  the  boundaries  of  Johnson,  Montrose,  Morgan  Ave  and 
Varick  Ave.,  also  in  the  Stagg  St.  basin,  and  in  Newtown 
Creek  near  the  intersection  of  Scott  and  Metropolitan  Ave  : 
William  Beard,  $7500;  R.  G.  Packard,  $7800;  John  &  Joseph 
McSpirit,  118  Wayne  St.,  Jersey  City,  N.  J.,  $7200.    Noted  July 

•  R,p??S— Ne-w  York.  N.  Y.— (Borough  of  Brooklyn)  — (Offi- 
cial)—Bids  will  be  received  by  Cabot  Ward,  Pres.  Park  Board, 
until  3  p.m.,  Aug.  19,  for  furnishing  and  placing  10,000  tons 
of  riprap  along  the  Shore  Road,  between  Latting  Place  and 
r  t.  Hamilton. 

„^en£trNew^  \ork'  N-.  Y-— (Borough  of  Manhattan)  — (Offi- 
cial)—Bids  will  be  received  until  3  p.m.,  Aug.  19  by  Cabot 
Ward  Pres.  Park  Board,  Municipal  Bldg.,  for  erecting  a 
wrought-iron  fence  and  settling  artificial  granite  gate  posts 
around  Morningside  Park.  ^"=>.o 


Road  Supplies — New  York,  N.  Y 


t.  ""^  Line— New  York,  N.  Y.— (Official)— The  following  are 
the  bids  received  by  the  Public  Service  Commission  for  the 


Contracting  Co.,  $42,897;  James  O'Leary,  $54,000;  Thomas  Crim- 
mins  Contracting  Co.,  $49,948;  T.  H.   Reynolds  Construction 
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Co.,  $45,416;  E.  C.  Moore,  (no  total);  J.  M.  Gest,  $52,000;  W.  A. 
Mitchell,  $39,000;  Beaver  Engineering  Co.,  $38,918;  Hanover 
Contracting  Co.,  $39,000;  Knight  &  DiMicoo,  4441  Park  Ave., 
New  York,  $38,887;  H.  E.  Fox  Construction  Co.,  $43,000. 

•^Subway  Station — New  York,  N.  Y. — (Borough  of  Queens) 
— (Official) — The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  the  construction  of  the  station  finish 
on  Section  No.  2,  Route  Nos.  36  and  37  of  the  Astoria  Elevated 
R.R.:  Charles  Meads  &  Co.,  38  Park  Row,  New  York,  $268,102; 
Snare  &  Triest  Co.,  $274,096;  Simon  Russek,  Inc.,  $285,250. 
Noted  July  15. 

-^Plumbing  and  Drainage — Ossining,  N.  Y. —  (Official) — Bids 
will  be  received  by  John  B.  Riley,  Supt.,  State  Prisons,  Capitol, 
Albany,  until  2:30  p.m.,  Aug.  20,  for  plumbing  and  drainage 
in  the  power  house  at  Sing  Sing  prison. 

Park  Improvements — Jersey  City,  N.  J. — The  Board  of 
Chosen  Freeholders  of  Hudson  County  has  sold  $300,000  in 
bonds  for  the  construction  and  improvement  of  county  parks. 

+  Stone  Wall — Ford  City,  Penn. — The  contract  for  con- 
structing about  3000  ft.  of  stone  wall  along  the  Allegheny 
River,  for  the  Pittsburgh  Plate  Glass  Co.,  has  been  awarded 
to  the  FOUNDATION  CO.,  Woolworth  Bldg.,  New  York,  N.  Y. 

+Plaza — Philadelphia,  Penn. — The  contract  for  construct- 
ing the  Broad  St.  plaza,  has  been  awarded  to  E.  H.  VARE, 
Lincoln  Bldg.,  at  $123,000.    Noted  June  24  and  July  22. 

+  Steamers — Wilmington,  Del. — The  contract  for  the  con- 
struction of  two  tank  steamers,  for  the  Standard  Oil  Co.,  and 
one  steamer  for  the  Wilson  Line,  has  been  awarded  to  the 
HARLAN  &  HOLLINGS WORTH  CORPORATION,  Wilmington. 
The  estimated  cost  is  $1,250,000. 

Drainage — -Anderson,  S.  C. — -The  Drainage  Commissioners 
of  Rocky  River  Drainage  District  No.  1  have  sold  $19,500  in 
drainage  bonds.  Watkins  &  Allen,  Bleckley  Bldg.,  Anderson, 
is  Attorney. 

Motor  Fire  Apparatus — Atlanta,  Ga. — The  City  Council  has 
decided  to  hold  an  election  to  vote  on  the  issuance  of  $133,500 
in  bonds  for  the  purchase  of  motor  fire  apparatus. 

+Pier  and  Warehouse — Augusta,  Ga. — The  contract  for  con- 
structing a  reinf orced-concrete  pier  and  warehouse  has  been 
awarded  bv  the  City  Council  to  the  GEORGIA  CONTRACTING 
CO.,  Augusta,  at  $27,958.    Nisbet  Wingfield  is  City  Engr. 

Wharf  Improvement — Jacksonville,  Fla. —  (Official) — Con- 
tracts will  soon  be  awarded  for  the  construction  of  about 
6074  lin.ft.  of  wharf  front  at  Commodores  Point  on  the  St. 
Johns  River,  for  the  Commodores  Point  Terminal  Co.  The 
wharves  will  be  of  the  longitudinal  type,  paralleling  the 
channel.  The  improvement  includes  304  lin.ft.  of  wooden 
construction,  700  lin.ft.  of  steel  sheet  piling,  and  about  5070 
lin.ft.  of  concrete  steel.  All  the  frontage  will  be  filled  in  solid 
with  sand  dredged  from  the  St.  Johns  River.  The  river  will 
be  dredged  to  30  ft.  along  the  face  of  the  wharves  and  to 
12  ft.  in  the  slip  at  each  end.  The  top  of  the  fill  will  be  4  ft. 
above  mean  low  tide.  Herbert  D.  Mendenhall,  216  Parker  St., 
Jacksonville,  is  Consult.  Engr. 

Excavation — Palm  Beach,  Fla. — Press  reports  state  that 
bids  will  be  received  by  the  Florida  East  Coast  Hotel  Co. 
for  5000  to  15,000  cu.yd.  rock  excavation,  30,000  to  80,000  cu.yd. 
muck  and  sand  excavation,  160,000  cu.yd.  hydraulic  sand  fill 
(suction  works).  J.  R.  Brooks,  Palm  Beach,  is  Engr.  in 
Charge. 

■^Drainage  Work — Tallahassee,  Fla. — (Official) — Bids  will 
be  received  by  the  Board  of  Commissioners,  Everglades  Drain- 
age District,  until  10  a.m.,  Aug.  24,  for  the  construction  of 
three  locks  and  drains. 

Drainage — Abbeville,  Miss.- — At  a  recent  election  the  citi- 
zens voted  in  favor  of  a  bond  issue  of  $21,000  for  the  drainage 
of  several  thousand  acres  in  Younds  Coulee  Drainage  District. 

Drainage — Gueydan,  La. — Preliminary  plans  and  surveys 
for  the  construction  of  ditches,  etc.,  for  the  drainage  of  65,000 
acres  of  low  land  here  are  being  made.  W.  V.  Reed,  City 
Engr.,  Morgan  City,  La.,  is  Superv.  Engr.  Noted  Aug.  5  under 
Corydon,  Iowa. 

Levees — New  Orleans,  La. — Bids  will  be  received  by  the 
State  Board  of  Engineers,  until  Aug.  19,  for  levee  work  in 
various  districts. 

Levee — Greenville,  Miss. — Bids  will  be  received  by  A.  L. 
Thompson,  Ch.  Engr.,  Board  of  Mississippi  Levee  Commis- 
sioners, until  Aug.  17  for  levee  work,  as  follows:  Upper 
Vermillion  Spur  Enlargement,  24,000  cu.yd.;  Black  Bayou  Spur 
Enlargement,  7000  cu.yd.;  Upper  Avon  Banquette  Enlargement, 
23,000  cu.yd.;  Lower  Avon  Banquette  Enlargement,  20,000 
cu.yd.;  Moon  Lake  Enlargement,  200,000  cu.yd.;  Mayersville 
to  Baleshed  Enlargement,  262,000  cu.yd. 

+Raising  Steamer — Chicago,  111. — The  contract  for  raising 
the  steamer  "Eastland,"  which  recently  capsized  in  the 
Chicago  River,  has  been  awarded  to  the  DUNHAM  TOWING 
&  WRECKING  CO.,  Chicago,  at  $34,500. 

Fireboat  Hull — Cleveland,  Ohio — Bids  will  be  received  un- 
til Aug.  25,  by  A.  A.  Benesch,  Dir.  of  Pub.  Ser.,  City  Hall,  for 
the  construction  of  a  hull  for  the  fireboat,  "Clevelander."  The 
estimated  cost  is  $26,000. 

Park  Improvements — Cleveland  Heights,  Ohio — (Warrens- 
ville  post  office) — Bids  will  be  received  by  H.  H.  Canfield,  Clk., 
until  noon  Sept.  7,  for  the  purchase  of  $100,000  in  bonds  for 
the  improvements  of  parks. 

^Memorial — Niles,  Ohio — The  contract  for  the  construction 
of  a  memorial  to  President  William  McKinley  has  been  award- 
ed to  JOHN  A.  PARKER  CO.,  315  Fourth  Ave.,  New  York, 
N.  Y.,  at  about  $240,000.  Georgia  marble  will  be  used  in  the 
construction. 

Park  Improvements — Rocky  River,  Ohio — An  election  will 
be  held  in  November,  to  vote  on  issuing  $35,000  in  bonds  for 
park  improvements. 

Channel — East  St.  Louis,  111. — It  is  reported  that  bids  will 
be  received  by  the  East  Side  Levee  and  Sanitary  District  for 
constructing  a  channel  for  Cohokia  Creek.  The  work  re- 
quires about  115,000  cu.yd.  of  excavation  and  the  clearing  of 
about  20  acres.    G.  T.  Tarlton  is  Pres. 


Piers,  Etc. — Evanston,  111. — Bids  will  be  received  by  John 
H.  Moore,  Comr.  of  Pub.  Works,  until  Aug.  16,  for  the  con- 
struction of  18  piers.    Noted  June  3. 

Improvement  to  Creek — Sioux  City,  Iowa — The  Board  of 
Supervisors  has  decided  to  deepen  and  widen  Wolf  Creek,  for 
a  distance  of  two  miles.    The  estimated  cost  is  $17,000. 

+Ditches — Marshall,  Minn. — Contracts  have  been  awarded 
to  the  following  by  the  County  Commissioners  for  ditch 
construction:  Ditch  15,  to  HECTOR  COOLSAER,  Marshall  at 
$9038;  Ditch  16  and  Ditch  13  (tile  work),  to  ANDERSON  & 
ARTHUR,  Tracy,  at  $55,600  and  $18,047  respectively;  Ditch  13 
(open  work),  to  AJAX  DREDGE  CO.,  Glencoe,  at  $6800.  E.  S. 
Shepard  is  County  Audr.    Noted  July  22. 

Ditch — Montevideo,  Minn. — Bids  will  be  received  by  J.  J. 
Stennes.  Audr.,  until  2  p.m.,  Aug.  18,  for  constructing  Ditch 
No.  18.    The  cost  will  be  about  $29,000. 

+Ditches — Windom,  Minn. — The  fallowing  contracts  have 
been  awarded  by  the  County  Commissioners  for  the  construc- 
tion of  ditches:  No.  9  to  L.  P.  ALEXSEN,  Clear  Lake  Iowa 
at  $110,000;  No.  13  to  JOHN  PEDERSEN,  Clear  Lake,  Iowa,  at 
$3417;  No.  14  to  MICHELS  &  SANDLIN,  Bingham  Lake,  at 
$5145,  and  HADLEY  &  FLAHERTY,  Ft.  Dodge,  Iowa,  at 
$13,841.    S.  A.  Brown  is  County  Audr. 

+Rarge — Kansas  City,  Kan. — The  contract  for  constructing 
a  barge  for  the  Kaw  Valley  Drainage  Board  has  been  awarded 
to  the  MORRISON  MACHINE  WORKS,  Baldwinsville,  N.  Y., 
at  about  $65,000.  A  subcontract  has  been  let  to  GEORGE 
GEDNEY,  Kansas  City. 

+Levees — Dumas,  Ark. — The  contract  for  about  350,000 
cu.yd.  of  levee  work  in  the  Linwood  and  Auburn  Levee  Dis- 
trict has  been  awarded  to  LANA  BROS.,  Dumas,  at  14.85c  per 
cu.yd.  The  cost  is  about  $60,000.  Gus.  Waterman  is  Chn.  of 
the  Board. 

+Levee — McGhee,  Ark. — The  contract  for  about  345,000 
cu.yd.  of  levee  work,  has  been  awarded  by  the  Commission- 
ers of  Red  Ford.  Levee  District  to  DENNISON  &  RODGERS 
BROS.,  Memphis,  Term.,  at  13.75c.  per  cu.yd.    Noted  June  17. 

+Levees — Pine  Bluff,  Ark. — The  contract  for  the  construc- 
tion of  four  miles  of  levees  at  Farrellv  Lake  has  been  award- 
ed to  HALLECK  &  YHOM,  Little  Rock,  Ark.,  at  $35,000. 

Levee — Ft.  Worth,  Tex. — F.  J.  Von  Zuben,  City  Engr.,  is 
preparing  plans  for  the  construction  of  the  proposed  levee 
around  the  city  pumping  plant.    It  is  estimated  to  cost  $16,000. 

Wharves,  Docks,  Etc. — Orange,  Tex. — At  a  recent  election 
the  citizens  voted  in  favor  of  issuing  $150,000  in  bonds  for  the 
construction  of  municipal  wharves,  docks,  schools,  and  for 
the  improvements  of  streets.    Noted  June  17. 

Drainage — Corinne,  Utah — Bids  will  be  received  until  Aug. 
21,  by  the  Board  of  Supervisors,  for  about  eight  miles  of 
open  ditches.  W.  M.  Bostaph,  204  Kearns  Bldg.,  Salt  Lake 
City  is  Engr.    C.  G.  Adney  is  Secy,  of  Drainage  District. 

Ditch — North  Yakima,  Wash. — According  to  press  reports, 
the  Yakima  County  Commissioners  will  soon  hold  an  election 
to  vote  on  issuing  $50,000  in  bonds  for  the  purpose  of  con- 
structing two  branches  to  the  present  West  Side  drain.  O.  E. 
Brashears  is  County  Engr. 

Coal  Bunkers — Seattle,  Wash. — Plans  for  construction  of 
coal  bunkers  on  Puget  Sound  are  being  prepared  by  J.  R. 
West,  Ch.  Engr.,  Seattle  Port  Commission.  The  bunkers  will 
be  at  the  Smith's  Cove  improvement  and  will  be  of  steel  and 
frame  construction,  costing  about  $25,000. 

+Pier — Portland,  Ore. — The  contract  for  constructing  a 
pier  at  the  Hill  terminals  has  been  awarded  to  G.  A.  Mc- 
EACHERN  CO.,  Seattle.  The  pier  will  be  30x420  ft.  and  is 
estimated  to  cost  $15,000. 

Pier — Redondo  Beach,  Calif. — Leyden  &  Ortseifen,  Flag- 
staff, Ariz.,  submitted  the  lowest  bid  at  $108,800  for  the  con- 
struction of  a  reinf  orced-concrete  pier  at  Redondo  Beach  from 
plans  prepared  by  George  W.  Harding,  Engr.,  1118  Washington 
Bldg.,  Los  Angeles.    Noted  July  15. 

Retaining  Wall — Montreal,  Que. — The  City  Council  has 
voted  $360,000  for  the  construction  of  a  retaining  wall  on  the 
north  side  of  the  enlarged  viaduct. 

Grandstand — Quebec,  Que. — Bids  will  soon  be  called  for 
the  construction  of  a  grandstand  on  the  exhibition  grounds  to 
cost  about  $25,000.  Tanguay  &  Lebon,  20  D'Aguillon  St.,  Que- 
bec, is  Arch. 

BUILDINGS 

Other  Items  relative  to  Building  Construction  uill  be  found  under  the  following  head* 
Ings:  "Industrial  Works;"  "Federal  Government  Work"  and  "Miscellaneous  " 

Portland,  Maine — Plans  are  being  prepared  by  Miller  & 
Mayo,  Arch.,  Fidelity  Trust  Bldg.,  for  the  construction  of  a 
three-story,  190x250-ft.  brick  and  stone  high  school  to  cost 
$300,000.     Mayor  William  M.  Ingraham  is  Chn.  of  Com. 

Boston,  Mass. — The  Kenmore  Realty  Trust  will  soon  award 
the  contract  for  the  construction  of  a  nine-story  apartment 
block  on  Commonwealth  Ave.  to  cost  $300,000.  Blackhall. 
Clapp  &  Whetmore  is  Arch. 

+Boston,  Mass. — The  contract  for  the  construction  of  a.six- 
storv  brick  building  on  High  St.  for  James  Donahue,  35  Con- 
gress St.,  has  been  awarded  to  WILLIAM  BAILEY,  88  Broad 
St.    Monks  &  Johnson,  78  Devonshire  St.,  is  Arch. 

Brookline,  Mass. — A  special  town  meeting,  July  29,  ap- 
propriated $110,000  for  alterations  and  additions  to  the  high 
school. 

.  Dedham,  Mass. — Bids  were  received  by  Samuel  H.  Capen, 
Chn.  of  Bldg.  Com.,  for  the  construction  of  a  high  school  as 
follows:  C.  S.  Cunningham  Sons  Co.,  Boston,  $102,300;  L.  B 
Taylor,  Athol,  $103,775;  George  B.  Long,  Worcester,  $104,650; 
George  Howard  Son  Co.,  Brockton,  $106,000;  F.  C.  Alexander, 
Boston,  $106,843;  William  Hansom,  Brockton,  $107,300;  John 
W.  Duff  (k  Co.,  Boston,  $107,719;  McGee  &  O'Connor,  Cam- 
bridgeport,  $108,986;  Walsh  Bros.,  East  Cambridge,  $109,283; 
J.  L.  Slotnick,  Chelsea,  $109,292;  J.  J.  Powers,  Cambridge. 
$110,889;  C.  S.  Cunningham  Construction  Co.,  Boston,  $112,176; 
Daniel  L.  Sheppard,  Boston,  $115,547;  John  A.  Logatelli  Co., 
Boston,  $15,587.  and  H.  L.  Hemenway  Co.,  Boston,  $119,292. 
Killiane  &  Hopkins,  9  Park  St.,  Boston,  Mass.,  is  Arch.  Noted 
July  29. 
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Nahant,  Mass. — A  special  town  meeting  July  29th  appro- 
priated $38,600  for  the  construction  of  a  school.  William 
Waters  is  Town  Clk. 

Southbridge,  Mass. — Bids  are  being  received  by  Peabody 
&  Stearns,  Arch.,  53  State  St.,  Boston,  Mass.,  for  the  construc- 
tion of  a  high  school.    Noted  Oct.  29,  Apr.  1  and  June  10. 

+Warren,  R.  I. — The  contract  for  the  construction  of  a 
school  has  been  awarded  to  the  EASTERN  CONSTRUCTION 
CO.,  Woonsocket,  R.  I.,  at  $44,873. 

Hartford,  Conn. — The  Rev.  Stanislaus  Lozowski  has  plans 
for  the  construction  of  a  $70,000  church  on  Governor  St. 

Albany,  N.  Y. — Peeney  &  Sheehan  Building  Co.,  164  Mont- 
gomery St.,  Albany,  at  $162,000,  submitted  the  lowest  bid  for 
the  construction  of  additions  and  alterations  to  the  State 
House  on  Eagle  St     Noted  May  6  and  July  8. 

Buffalo,  N.  Y. — Bids  will  be  received  until  11  a.m.,  Aug.  19, 
by  Francis  G.  Ward,  Comr.  of  Pub.  Wks.,  Buffalo,  for  the  con- 
struction of  a  public  school  on  Amherst  St.  and  North  Lincoln 
Blvd. 

+Mineola,  N.  Y. — The  Nassau  County  Trust  Co.  has  awarded 
the  general  contract  for  the  construction  of  a  bank  building 
to  HOGGSON  BROS.,  7  East  44th  St.,  New  York  Estimated 
cost,  $50,000. 

New  York,  N.  Y. —  (Borough  of  Bronx) — J.  C.  Corker,  Arch., 
2017  Fifth  Ave.,  has  prepared  plans  for  the  construction  of  a 
two-story,  60xl48-ft.  fireproof  theater  at  Fordham  Rd.  and 
Morris  Ave.  for  H.  U.  Singhi.    The  estimated  cost  is  $100,000. 

New  York,  N  Y. —  (Borough  of  Bronx) — B.  H.  &  C.  N.  Whin, 
ston,  Arch.,  148th  St.  and  Third  Ave.,  has  prepared  plans  for 
the  construction  of  a  five-story  hospital  at  959-61  Whitlock 
Ave.  for  the  Bronx  Maternity  Hospital,  956  Whitlock  Ave.  The 
estimated  cost  is  $50,000. 

New  York,  N.  Y. — -(Borough  of  Bronx) — Bids  are  being  re- 
ceived by  the  Home  of  the  Holy  Comforter,  Riverside  Drive 
and  139th  St.,  for  the  construction  of  a  four-story,  103xl48-ft., 
fireproof  brick  and  stone  building  as  a  Home  for  Incurables 
on  the  Grand  Boulevard  and  Concourse  and  196th  St.  John  B. 
Snook  Sons,  261  Broadway,  is  Arch.    Noted  July  29. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  contract 
for  the  construction  of  a  five-story  brick  store  and  loft  build- 
ing at  471  Fulton  St.  for  Oppenheim,  Collins  &  Co.,  35  West 
34th  St.,  New  York,  has  been  awarded  to  CHARLES  A.  COWEN 
&  CO.,  1123  Broadway,  New  York. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Warren  &  Wetmore,  Arch.,  16  East  47th  St., 
for  the  construction  of  a  17-story  apartment  house  on  Park 
Ave.,  from  55th  to  56th  St.,  for  the  420  Park  Avenue  Co.  The 
estimated  cost  is  $800,000.  S.  Fullerton  Weaver  is  Pres.  of 
the  company.    Noted  July  1. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Walter  Cook, 
Arch.,  3  West  29th  St.,  has  prepared  plans  for  the  construction 
of  a  church  at  Amsterdam  Ave.  and  92d  St.  for  the  Central 
Baptist  Church.  The  estimated  cost  is  $200,000.  Frank  Good- 
child  is  Pastor  and  I.  W.  Cokefair,  10  Maiden  Lane,  is  Chn.  of 
Bldg.  Com.     Noted  June  17. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — The  general 
contract  for  the  construction  of  a  nine-story,  90xl50-ft.  fire- 
proof hotel  at  3  West  67th  St.  for  the  Hotel  Des  Artistes,  Inc., 
33  West  67th  St.,  has  been  awarded  to  the  WILLIAM  J.  TAY- 
LOR CO.,  5  East  42d  St.,  New  York.  The  estimated  cost  will 
be  $800,000.  George  Mort  Pollard,  127  Madison  Ave.,  is  Arch. 
Noted  Feb.  18. 

Syracuse,  N.  Y. — Charles  D.  Wilsey,  Arch.,  611  S.  A.  &  K. 
Bldg.,  is  preparing  plans  for  the  construction  of  a  three-story 
business  block  and  apartment  building  on  East  Fayette  St 
for  Joseph  A.  Griffin,  care  of  L.  Vinney.  Co.,  130  South  Salina 
St.    The  estimated  cost  is  $50,000. 

Syracnse,  N.  Y. — Bids  will  be  received  until  Aug.  16,  by 
D.  R.  Roney,  Secy.,  Bd.  of  Contract  and  Supply  for  the 
construction  of  the  Delaware  School  on  Delaware  and  Geddes 
St.    The  estimated  cost  is  $225,000.    Noted  May  27  and  July  15. 

Newark,  N.  J. — The  Board  of  Freeholders  is  planning  to 
hold  an  election  to  vote  on  the  question  of  issuing  $135,000 
in  bonds.  The  proceeds  will  be  used  for  the  construction  of 
additions  and  improvements  at  the  county  penitentiary  and 

+South  Orange,  N.  J. — The  contract  for  the  construction  of 
a  railroad  station  for  the  Delaware,  Lackawanna  &  Western 
R.R.  has  been  awarded  to  F.  H.  HYDE,  90  West  St.,  New 
York,  N.  Y.    Estimated  cost,  $40,000. 

Dormont,  Penn. — Contracts  will  be  awarded  about  Aug  15 
by  J.  A.  Long,  Arch.,  Pittsburgh,  for  the  construction  of  a 
three-story,  56xl02-ft.  store  and  lodge  building  for  the  South 
Hills  Hall  Association.    Estimated  cost,  $50,000.    Noted  July  22. 

+Lock  Haven,  Penn. — THOMAS  M.  LEEDS,  JR.,  1207  Race 
bt.,  Philadelphia,  has  been  awarded  the  contract  for  the 
construction  of  a  three-story  nurses'  home  at  the  Lock  Haven 
Hospital.  Harris  &  Rush,  130  South  15th  St.,  Philadelphia 
is  Arch.    Estimated  cost,  $40,000. 

+Muncy,  Penn. — The  contract  for  the  construction  of  an 
administration  building  and  four  cottages  at  the  State  In- 
dustrial Home  for  Women  has  been  awarded  to  METZGER  & 
FISHER,  Denckla  Bldg.,  Philadelphia,  at  $178,500.  Horace 
Trumbauer,  Land  Title  Bldg.,  Philadelphia,  is  Arch.,  and  Frank 
Smith,  Hariisburg,  is  Secy.,  State  Bd.  of  Charities.  Noaed 
June  24  and  July  22. 

+Philadelphia,  Penn. — The  contract  for  the  construction  of 
an  eight-story,  36xl44-ft.  reinf orced-concrete  loft  building  at 
l^ll^Cherr-y  St  for  Benjamin  Linker  has  been  awarded  to 
WILLIAM  LINKER  CO.,  1215  Filbert  St.,  Philadelphia.  Esti- 
mated cost,  $100,000.    Noted  May  27. 

Philadelphia,  Penn. — Ballinger  &  Perrott,  Arch.,  6th  floor, 
Methodist  Bldg.,  is  preparing  plans  for  the  construction  of  a 
church  at  58th  and  Springfield  Ave.  for  the  Springfield  Avenue 
Methodist  Episcopal  Church.    The  estimated  cost  is  $60  000 


Philadelphia,  Penn. — Bids  will  be  received  until  Aug.  16  for 
\xre  ?°^^rui:t!0?.0f  a  building  at  1234  North  54th  St.  for  the 
West  Philadelphia  General  Homeopathic  Hospital.  Maga^iner 
&  Potter,  137  South  Fifth  St.,  is  Arch. 

+?hll?iLe.1,I,h,a'  Penn.— HENRY  E.  BATON,  10th  and  San- 
som  bt.,  Philadelphia,  has  been  awarded  the  contract  for  the 
construction  of  a  one-story,  54x200-ft.  brick  ward  building  at 

?QnninnSbUor^  JorTPJ:liladelpnia  County.  The  estimated  cost  is 
$90,000.    Philip  Johnson  is  Arch. 

+Philadelphia,  Penn. — The  contract  for  the  construction  of 
a  two-story  school  on  Hutchinson  St.  near  Cambria  St.  for  the 
^^°"aventura's  Church  has  been  awarded  to  MELODY  & 
JS-liAllNGr,  Bailey  Bldg.,  Philadelphia.    Estimated  cost,  $40,000. 

Pittsburgh,  Penn.— The  Baltimore  &  Ohio  R.R.  Co.  plans  to 
2°,m^e  ?  the  remodeling  of  its  passenger  station  at  Smithfield 
and  Water  St.    F.  L.  Stuart,  Baltimore,  Md.,  is  Ch.  Engr. 

+Scranton,  Penn. — The  contract  for  the  construction  of  a 
two-story,    60xl00-ft.    bank   building   for   the    First  National 
Bank  has  been  awarded  to  S.  SYKES  SONS,  218  Larch  St 
Scranton.    The  cost  is  estimated  at  $190,000.    Belin  &  Snyder, 
Title  Guarantee  Bldg.,  is  Arch. 

♦Sharon,     Penn.—  (Official)—  WALLIS     &     CARLEY  CO 
bharon,  has  been  awarded  the  general  contract  for  the  con- 
struction of  the  Kimberly  Nurses'  Home,  adjoining  the  C.  H. 
.Buhl  Hospital.    The  estimated  cost  is  $60,000.    C.  F.  Owsley 
Youngstown,  Ohio,  is  Arch.     Noted  July  29. 

■d  ♦u?u,fh  Bt*hl«;hem,  Penn.— The  Bethlehem  Steel  Co.,  South 
■Bethlehem,  is  planning  the  construction  of  an  office  building 
Lstimated  cost,  $500,000. 

ot+^ilml"s*on'  Del-— (Official)— The  contract  for  the  con- 
?A  u£  w ?,{  a  four-story  85xl83-ft.  brick  and  stone  addition 
t?r4^  *W«mAngA°>n  M^h-  Scho°l  has  been  awarded  to  A.  S. 
Kl±,ii,D  &  BRO.  CO.,  Wilmington,  Del.,  at  $123,733.  Wallace  E. 
Hance  is  Arch.    Noted  July  8  and  29. 

■Di,  Baitiimure*  J«d-— Irwin  &  Leighton  Co.,  126  North  12th  St., 
Philadelphia,  Penn.,  submitted  the  lowest  bid  for  the  con- 
struction of  an  addition  to  the  Drovers  and  Mechanics  Na- 
ino"^1  iBal\k^*>  Fayette  and  Eutaw  St.  Joseph  Evans  Sperry, 
409  Calvert  Bldg.,  is  Arch. 

Baltimore,  Md. — Plans  have  been  prepared  by  Cram,  Good- 
hue &  Ferguson,  Arch.,  15  Beacon  St.,  Boston,  Mass.,  for  the 
construction  of  a  church  at  Eutaw  and  Madison  St.  for  the  Mt 
$200  000  Protestant  Episcopal  Church.    The  estimated  cost  is 

Baltimore,  Md.— Parker,  Thomas  &  Rice,  Arch.,  has  pre- 
pared plans  for  the  construction  of  an  office  building  at 
Lexington  and  Liberty  St.  for  the  Consolidated  Gas,  Electric 
ApSr    29s  Co-    The  estimated  cost  is  $1,000,000.  Noted 

Baltimore,  Md. — Bids  will  be  received  until  Aug.  16  by  the 
Board  of  Awards  for  the  improvement  and  repairing  of  va- 
matedPa1:  $700  000°IS  "*  Baltim°re-     The  entire  cost  is  esti- 

+Weston,  W.  Va — The  State  Board  of  Control,  Charleston, 
3  yarded  the  contract  for  the  construction  of  a  building  at 
the  Weston  State  Hospital  for  the  Insane  to  the  DAWSON 
CONSTRUCTION  CO.,  May  Bldg.,  Pittsburgh,  Penn.?  at  $66,870 
Other  bids  were:  Acme  Construction  Co.,  Charleston,  $79,- 
?oABforobourT&^Sons'  Roanoke,  Va.,  $74,000;  James  Cain, 
Elkins,  $80,332;  J.  L.  Crouse,  Greensboro,  N.  C,  $81,475;  Davton 
&  Francis  New  Martinsville,  $104,800;  Foreman  &  Putnam, 
Marietta  $89,300.  Harris  &  Spindler,  Wheeling,  $80,925;  King 
Lumber  Co.,  Charlottesville,  Va.,  $81,772;  Longest  &  Tessier 
S,r,e?nsboro'  N-  C->  $90,819;  Rose  &  Beaman,  Goldsboro,  N  C 
$71,500;  Richman  Construction  Co.,  Moorestown,  N.  J,  $83- 
445;  Showery  &  Taylor,  Crooksville,  Ohio,  $91,448;  C.  Harrison 

Sm.lt\rH*uritl?g,to^v?89'675;  Tyree  &  Thomas,  Charleston,  $84,- 
287.    Noted  July  15. 

+Wheeling,  W.  Va.— The  KITCHEN  CO.  has  been  awarded 
% .genera.!  contract  for  the  construction  of  the  Scottish  Rite 
Cathedral.  The  cost  is  estimated  at  $110,000.  Noted  May  27. 
M  Wilmington.  N.  C. — Plans  are  being  prepared  by  Kenneth 
McMurchison,  Arch.,  101  Park  Ave.,  New  York,  N  Y  for  the 
construction  of  a  ten-story  hotel  for  J.  H.  Hinton,  Wilmington. 
Noted  July  22. 

Atlanta,  Ga. — An  election  will  be  held  Sept.  30  to  vote  on 
the  question  of  issuing  $3,358,000  in  bonds.  A  part  of  the 
proceeds  will  be  used  for  the  construction  of  schools  and  a 
hospital.   I.  M.  Ragsdale  is  Mayor. 

Meridian,  Miss. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $65,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  city  hall  and  jail.    Noted  Aug.  5. 

+New  Orleans,  La. — The  contract  for  remodeling  the  Citi- 
zens Bank  &  Trust  Co.  building  on  Gravier  St  has  been 
aw^anr^ed  to  LIONEL  FAVRET,  New  Trleans.  Estimated  cost, 
$50,000. 

+New  Orleans,  La. — The  contract  for  the  construction  of 
a  brick  church  at  the  Loyola  University  has  been  awarded  to 
the  JEFFERSON  CONSTRUCTION  CO.,  at  $138,000.  Hugh  Mc- 
Closkey  and  W.  P.  Burke  are  Trustees. 

Chattanooga,  Tenn. — Plans  have  been  prepared  by  Barnwell 
&  Barnwell,  Arch.,  516  Hamilton  Bank  Bldg.,  for  the  con- 
struction of  a  ten-story,  100xl37-ft.  office  building  at  Ninth 
and  Dewey  St.  and  Georgia  Ave.  for  the  Volunteer  State  Life 
Insurance  Co. 

Memphis,  Tenn. — I.  D.  Block,  of  the  Dry-Block  Mercantile 
Co.,  has  purchased  a  site  at  Calhoun  Ave.  and  Mulberry  St 
upon  which  to  construct  a  five-story  brick  hotel.  The  "esti- 
mated cost  is  $50,000. 

,     Nashville,  Tenn. — Asmus  &  Norton,  Arch.,  505-8  Cole  Bldg 
is  preparing  plans  for  the  construction  of  a  five-story,  50x150- 
t    ,a,diltlon  to  the  St.  Thomas'  Hospital.    The  estimated  cost 

J.S  $200,000. 

Nashville,  Tenn. — Plans  are  being  prepared  by  Ludlow  & 
Peabody,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  for  the 
remodeling  of  the  bank  building  for  the  First  and  Fourth 
National  Bank  of  Nashville.     The  estimated  cost  is  $75,000. 

Louisville,  Ky. — Bids  will  be  received  about  Aug.  20  by 
S.  X.  Murphy  &  Bro.,  Arch.,  Louisville,  for  the  construction  of 
a  ten-story  reinforced-concrete  addition  to  the  Tyler  Hotel. 
The  estimated  cost  is  $200,000.    Noted  June  24. 
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Camden,  Ohio — Bids  will  be  received  until  noon,  Aug.  20. 
by  G.  W.  Homsher,  Clk.,  Bd.  of  Education,  for  the  construction 
of  an  eight-room  high  school  with  an  auditorium  and  a 
gymnasium.  E.  Rufus  Thompson,  Arch.,  524  Belmont  Ave., 
Youngstown,  has  prepared  the  plans.    Noted  June  10. 

Cleveland,  Ohio — Plans  are  being  prepared  by  Hubbell  & 
Benes,  Arch.,  4500  Euclid  Ave.,  for  the  construction  of  a  two- 
story  commercial  building  at  Euclid  Ave.  and  East  102d  St. 
for  the  Cutler  Realty  Co.    Estimated  cost,  $60,000. 

♦  Cleveland,  Ohio — The  contract  for  the  construction  of  a 
three-story  commercial  building  at  Detroit  and  West  65th 
St  for  Charles  A.  Conners  has  been  awarded  to  the  A.  B. 
LOOMIS  CONSTRUCTION  CO.  W.  S.  Ferguson  Co.,  1900  Euclid 
Ave.,  is  Arch.    Estimated  cost,  $50,000. 

+Cleveland,  Ohio — The  contract  for  the  construction  of  a 
five-story  commercial  building  at  1903  East  19th  St.,  near 
Euclid  Ave.,  for  Mrs.  Amanda  Corlett,  has  been  awarded  to 
the  WALTHERS  ENGINEERING  CO.,  East  66th  St.,  Cleve- 
land W.  S.  Ferguson  Co.,  1900  Euclid  Ave.,  is  Arch.  Esti- 
mated cost,  $125,000. 

Cleveland,  Ohio — The  Immanuel  Baptist  Church  is  planning 
to  construct  a  church  on  Parkwood  Drive.  Estimated  cost, 
$50,000. 

♦Cleveland,  Ohio — The  contract  for  the  construction  of  a 
church  on  East  93rd  St.  for  the  St.  Catharine  congregation 
has  been  awarded  to  EMIL  CONVERSE,  Massillon.  Estimated 
cost,  $60,000.    E.  J.  Schneider,  606  Cuyahoga  Bldg.,  Is  Arch. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Hubbell  & 
Benes  Arch.,  4500  Euclid  Ave.,  for  alterations  and  improve- 
ments' to  the  Pearl  Street  Savings  &  Trust  Co.  Building,  West 
25th  St.  and  Clark  Ave.    Estimated  cost,  $40,000. 

Cleveland,  Ohio — Plans  have  been  prepared  by  Emil  M.  Ul- 
rich  Arch.,  1900  Euclid  Ave.,  for  the  construction  of  a  school 
on  Aetna  Rd.  for  the  Congregation  of  Christ.  Estimated  cost, 
$40,000. 

Cleveland,  Ohio — Preliminary  plans  have  been  prepared  by 
Harry  A  Cone,  Arch.,  1228  Schofield  Bldg.,  for  the  construction 
of  a  five-story  reinforced-concrete  commercial  building  on 
Euclid  Ave.,  near  East  17th  St.  for  M.  G.  Glauber.  Estimated 
cost,  $125,000. 

Cleveland,  Ohio — The  St.  George's  Lithuanian  Church,  1389 
East  21st  St.,  will  construct  a  church  and  school  building  at 
East  67th  St.  and  Superior  Ave.,  N.  E.  The  estimated  cost  is 
$150,000.    Joseph  Halaburda  is  Pastor. 

Colnmbns,  Ohio — A  commission  will  soon  be  appointed  by 
Governor  Willis  to  plan  for  the  construction  of  a  state  office 
building  on  the  Capitol  Square.  The  estimated  cost  is  $1,000,- 
000  A.  V.  Donahey  is  State  Audr.  and  D.  M.  Hough  is  Adjut- 
ant General.    Noted  Mar.  25. 

Columbus,  Ohio — Plans  are  being  prepared  by  Richards, 
McCarty  &  Bulford,  Arch.,  for  the  construction  of  a  clubhouse 
for  the  Scioto  Country  Club.     Estimated  cost,  $50,000. 

Columbus,  Ohio — Plans  are  being  prepared  by  J.  N.  Brad- 
ford Arch  ,  for  the  construction  of  a  school  building  for  the 
Ohio  State  University.  The  estimated  cost  is  $150,000.  Noted 
May  6 

Columbus,  Ohio — Bids  will  be  received  until  noon,  Aug.  16, 
by  Ben  W.  Hough,  Adjutant  Gen.,  for  the  construction  of 
additions  and  alterations  to  the  fourth  floor  of  the  Ohio  State 
Capitol  Annex.    Karl  I.  Best,  State  House,  Columbus,  is  Arch. 

Gratis,  Ohio — Bids  will  be  received  until  noon,  Aug.  16,  by 
J  T  Street,  Clk.,  Bd.  of  Education  of  the  Gratis  School  Dist., 
for  the  construction  of  a  two-story  fireproof  school.  Albert 
Pretzinger  and  Edward  P.  Musselman,  Archs.,  1155  Feibold 
Annex,  Dayton,  have  prepared  the  plans. 

Lakewood,  Ohio — Preliminary  plans  are  being  prepared 
by  Charles  W.  Hopkinson,  Arch.,  900  Rose  Bldg.,  Cleveland, 
for  the  construction  of  a  high  school  at  Lakewood.  Estimated 
cost,  $175,000.    Noted  Apr.  15. 

♦  Lisbon,  Ohio — The  School  Board  has  awarded  the  con- 
tract for  the  construction  of  a  high  school  to  the  CULLEN  & 
VAUGHN  CO.,  Hamilton.    The  estimated  cost  is  $60,000. 

Monroe,  Ohio — Plans  are  being  prepared  by  Rush  &  Sheets, 
Arch.,  Columbus,  for  the  construction  of  a  grade  and  high 
schoo'l.    The  estimated  cost  is  $45,000. 

+Niles,  Ohio — The  contract  for  the  construction  of  a  bulid- 
Ine  for  the  National  McKinley  Birthplace  Memorial  Associa- 
tion has  been  awarded  to  JOHN  H.  PARKER  CO.,  315  Fourth 
Ave.,  New  York,  N.  Y.,  at  $240,000.    Noted  Apr.  15  and  May  13. 

♦  Springfield,  Ohio — The  contract  for  the  construction  of 
a  five-story  hotel  on  East  High  St.  for  Frank  G.  Warden  has 
been  awarded  to  the  CONCRETE  STEEL  CONSTRUCTION  CO. 
The  estimated  cost  is  $200,000. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Aug.  23, 
by  the  Clerk  of  the  Board  of  Education,  for  the  construction 
of  the  Mott  School  at  Colorado  and  Worthington  St.  Edwin 
M.  Gee  is  Arch,  and  George  L.  McKesson  is  Dir.  of  Schools. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  27, 
by  Charles  J.  Sanzenbacher,  Clk.  of  Lucas  County  Commis- 
sion for  the  construction  of  an  addition  to  dormitory  No.  2 
at  the  Hospital  for  Tuberculosis.  David  L.  Stine,  405  Valen- 
tine Bldg.,  is  Arch. 

♦Youngstown,  Ohio — The  contract  for  the  construction  of 
an  office  building  and  laboratory  for  the  Youngstown  Sheet 
&  Tube  Co  has  been  awarded  to  the  STONE  &  WEBSTER 
ENGINEERING  CO.,  1161  Massachusetts  Ave.,  Boston,  Mass. 
The  estimated  cost  is  $300,000.    Noted  Aug.  5. 

Gary,  Ind. — E.  O.  Selby,  220  South  Sixth  St.,  Coshocton, 
Ohio  will  construct  a  one-story,  125xl25-ft.  motion  picture 
theater  and  store  building.  The  estimated  cost  is  $50,000. 
Work  will  begin  in  the  spring. 

♦Detroit,  Mich. — The  contract  for  the  construction  of  a 
12-story  hotel  building  at  Cass  and  Peterboro  St.  for  the 
Buckingham  Hotel  Co.  has  been  awarded  to  the  THEODORE 
STARRETT  CO.,  712  Free  Press  Bldg.,  Detroit.  E.  R.  Dunlap 
is  Arch.    Noted  July  15. 

Grand  Rapids,  Mich. — Lee  De  Camp  and  Frank  L.  Wade, 
Archs.  26  Empress  Bldg.,  are  preparing  plans  for  the  con- 
struction of  a  three-story,  132xl32-ft.  theater.  The  estimated 
cost  is  $225,000. 


Muskegon,  Mich. — The  Directors  of  the  Occidental  Hotel 
Co.  plan  to  construct  a  four-story  addition  to  the  hotel  on 
Third  St.  Estimated  cost,  $50,000.  John  G.  Emery,  Jr.,  is  Pres. 
and  John  Q.  Ross  is  Secy. 

+Kenosha,  Wis. — The  general  contract  for  the  construction 
of  a  school  has  been  awarded  to  GOTTLIEB  SCHAEFFER, 
Kenosha,  at  $77,000.    Noted  June  10. 

Stevens  Point,  Wis. — The  Board  of  Regents  of  the  Normal 
Schools  has  received  bids  for  the  construction  of  a  dormitory 
at  the  Stevens  Point  Normal  School,  as  follows:  Hans  P. 
Knudsen,  Waupaca,  47$, 525;  Immel  Construction  Co.,  Fond  du 
Lac,  $49,483;  General  Construction  Co.,  Milwaukee,  $43,761; 
J.  F.  Weyenberg  Construction  Co.,  Grand  Rapids,  $58,486;  J.  B. 
Cullen  Co.,  Janesville,  $65,619;  Appleton  Construction  Co.,  Ap- 
pleton,  $44,999;  C.  R.  Meyer  &  Sons  Co.,  Oshkosh,  $49,680. 
Noted  July  8. 

Des  Moines,  Iowa — Plans  have  been  prepared  by  Watrous 
&  Sawyer,  Arch.,  303  Watrous  Bldg.,  for  the  construction  of 
a  union  station  for  the  Chicago,  Rock  Island  &  Pacific  Ry. 
The  estimated  cost  is  $1,000,000.  Noted  under  East  Des  Moines, 
Iowa  (Des  Moines  post  office),  Jan.  28. 

Granite  Falls,  Minn. — Bids  will  be  received  until  Aug.  18 
by  Downer  Mullen,  Secy.,  Bd.  of  Control,  St.  Paul,  for  the 
construction  of  a  two-story  tuberculosis  sanatorium.  Esti- 
mated cost,  $40,000.  Sund  &  Dunham,  512  Essex  Bldg.,  Minne- 
apolis, is  Arch.    Noted  Feb.  18. 

Minneapolis,  Minn. — A.  R.  Van  Dyck,  Arch.,  740  McKnight 
Bldg.,  has  prepared  plans  for  the  construction  of  a  two-story, 
42xl27-ft.  building  for  the  Maternity  Hospital,  2201  Western 
Ave.  The  estimated  cost  is  $50,000.  Mrs.  T.  C.  Nickels  is  Pres. 
Noted  July  29. 

♦Minneapolis,  Minn. — The  contract  for  the  construction  of 
a  12-story,  88xl59-ft.  hotel  and  store  building  at  Hennepin 
Ave.  and  Second  St.  for  the  Union  City  Mission  has  been 
awarded  to  MADSEN  BROS.,  753  Plymouth  Bldg.,  Minneapolis. 
Estimated  cost,  $200,000.  C.  E.  Bell,  310  Security  Bank  Bldg., 
is  Arch.    Noted  June  10. 

St.  Peter,  Minn. — Plans  are  being  prepared  by  C.  H.  John- 
ston, Arch.,  715  Capital  Bank  Bldg.,  St.  Paul,  for  the  construc- 
tion of  an  addition  to  the  Criminal  Insane  Bldg.  The  estimated 
cost  is  $55,000.  Downer  Mullen,  St.  Paul,  is  Secy.,  Bd.  of 
Control. 

Chanute,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  a  lodge  building  for  the  Royal  Arch  Masons,  Chapter 
No.  21.     The  estimated  cost  is  $50,000. 

Wichita,  Kan. — Work  will  soon  begin  on  the  construction 
of  a  two-story,  115xl20-ft.  theater.  The  estimated  cost  is 
$80,000.  L.  M.  Miller  is  Mgr.  and  Carl  Boiler  &  Bro.,  7  Gayety 
Theater  Bldg.,  Kansas  City,  Mo.,  is  Arch.    Noted  June  17. 

♦Kearney,  Neb. —  (Official) — W.  F.  CROSSLEY,  Kearney, 
at  $57,867,  including  heating,  plumbing  and  wiring,  was 
awarded  the  contract  for  the  construction  of  an  auditorium 
for  the  State  Normal  School.  Other  bids,  not  including  the 
heating,  plumbing  and  wiring,  were  as  follows:  J.  P.  Riddle, 
$53,700;  Walter  Kuntzen,  $53,333;  F.  P.  Gould  &  Son,  $51,750; 
Hester  Construction  Co.,  $57,000.    Noted  July  29. 

♦  Sioux  Falls,  S.  D. — The  contract  for  the  construction  of 
a  four-story,  135xl66-ft.  brick  and  reinforced-concrete  building 
on  First  Ave.  between  10th  and  11th  St.  for  Haley  &  Lang 
Building  Co.,  has  been  awarded  to  COWLES  &  VANDANAKER, 
St.  Paul,  Minn.  Estimated  cost,  $100,000.  Joseph  Schwarz 
is  Arch. 

Sioux  Falls,  S.  D. — The  State  Board  of  Regents  has  ap- 
proved and  accepted  the  plans  prepared  for  the  construction 
of  a  dormitory  at  the  Brookings  College.  Estimated  cost, 
$75,000. 

Jefferson  City,  Mo. — An  election  will  be  held  on  Oct.  19 
by  the  Court  of  Cole  County  to  vote  on  the  question  of  issuing 
$100  000  in  bonds.  Part  of  the  proceeds  will  be  used  for  the 
construction  of  a  jail  and  a  tuberculosis  hospital. 

Marshall,  Mo. — Bids  will  be  received  about  Aug.  15,  by 
J  H  Felt  &  Co.,  Arch.,  800  Grand  Ave.,  Kansas  City,  for  the 
construction  of  a  two-story,  60xl40-ft.  cottage  at  the  Missouri 
Colony  for  Feeble  Minded.    The  estimated  cost  is  $65,000. 

St,  Joseph,  Mo. — Bids  will  soon  be  received  for  the  con- 
struction of  a  three-story  office  building  to  be  used  by 
physicians  and  surgeons,  at  Seventh  and  Francis  St.  The 
estimated  cost  is  $50,000.  Walter  Boschen,  Tottle  Bldg.,  is 
Arch. 

St.  Louis,  Mo. — Plans  are  being  prepared  by  Thomas  P. 
Barnett  Co,  Arch.,  724  Central  National  Bank  Bldg.,  for  the 
construction  of  a  16-story,  83xl00-ft.  hotel  for  W.  K.  Bixby, 
Lindell  and  Kingshighway  Blvd. 

St.  Louis,  Mo. — The  Burdeau  Real  Estate  Co.  is  having 
plans  prepared  for  the  construction  of  a  commercial  building 
at  16th  and  Chestnut  St.    The  estimated  cost  is  $100,000. 

Beaumont,  Tex. — Bids  will  be  received  until  Aug.  14,  by 
the  School  Board  of  the  South  Park  Independent  School 
District  for  the  construction  of  an  addition  to  the  South 
Park  School.  The  estimated  cost'  is  $50,000.  Sanguinet,  Staats 
&  Gottlieb,  624  First  National  Bank  Bldg.,  Houston,  is  Arch. 
Noted  July  1. 

Corsicana,  Tex. — Bids  will  be  received  about  Aug.  15  for 
the  construction  of  a  hospital  dormitory  for  the  Texas  State 
Orphans  Home  Association.  The  estimated  cost  is  $89,000. 
C  H  Page  &  Bro.,  348  Austin  National  Bank  Bldg.,  Austin, 
is  Arch.    Noted  July  22. 

♦Dallas,  Tex. — The  contract  for  the  construction  of  a  five- 
storv  75x90-ft.  brick  addition  to  the  St.  Paul  Sanitarium  for 
the  Daughters  of  Charity  of  St.  Vincent  de  Paul  has  been 
awarded  to  H.  J.  CURTIS,  Dallas,  Estimated  cost  $200,000. 
J.  E.  Overbeck,  708  Wilson  Bldg.,  is  Arch.    Noted  Apr.  8. 

Johnson  City,  Tex. — Plans  are  being  prepared  by  Henry 
T  Phelps,  Arch.,  San  Antonio,  for  the  construction  of  a  court 
house.    The  estimated  cost  is  $50,000. 

Orange,  Tex. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $150,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  schools.    Noted  June  10  and  24. 
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San  Antonio,  Tex. — Bids  will  be  received  until  Aug.  20,  by 
J.  S.  Davis,  County  Judge,  for  the  construction  of  the  two- 
story,  125xl25-ft.  reinforced-concrete  Robert  B.  Green  Memor- 
ial Hospital.    The  estimated  cost  is  $235,000.    Noted  July  22. 

Norman,  Okla. — Bids  will  be  received  until  Aug.  20  for  the 
construction  of  a  four-story  reinforced-concrete  Science  Hall 
at  the  University  of  Oklahoma.  The  estimated  cost  is  $90,000. 
Hawk  &  Parr,  501  Security  Bldg.,  Oklahoma,  is  Arch.  Noted 
Aug.  5. 

Bellingham,  Wash. — Bids  will  be  received  about  Sept.  1 
for  the  construction  of  an  addition  to  the  North  Side  High 
School.  The  estimated  cost  is  $90,000.  T.  F.  Doan,  217  Sunset 
Bldg.,  is  Arch,  and  Heath  &  Gove,  National  Realty  Bldg., 
Tacoma,  is  Assoc.  Arch.    Noted  July  22. 

Portland,  Ore. — Bids  will  soon  be  received  for  the  con- 
struction of  an  auditorium  on  the  Market  Blk.  Whitehouse  & 
Pouilhoux,  Arch.,  809-13  Wilcox  Bldg.,  has  prepared  plans. 
The  estimated  cost  is  $600,000.    Noted  July  29. 

Salem,  Ore. — Bids  were  received  by  the  Board  of  Trustees 
for  the  construction  of  a  building  at  the  State  Normal  School, 
as  follows:  Bingham  &  Shelly,  Portland,  $39,497;  Southwick  & 
Hendrick,  Salem,  $39,741;  Snook  &  Traver,  Salem,  $40,988;  E. 
B.  White,  Portland,  $41,286;  James  P.  Taylor,  Portland,  $41,987; 
N.  E.  Hoover,  Albany,  $43,279;  John  Almeter,  Portland,  $42,804; 
W.  C.  Arthur  &  Co.,  Portland,  $45,372;  Wechter  &  Wood, 
Salem,  $46,249;  C.  Van  Patten,  Salem,  $51,308;  J.  P.  Mollecop, 
Salem,  $44,843;  L.  D.  Horn,  Portland,  $45,950;  H.  E.  Doering, 
Portland,  $46,263;  Palmer  &  Ellison,  Portland,  $46,536;  A.  F. 
Peterson,  Portland,  $44,567;  A.  W.  Kutsche,  Portland,  $46,800; 
F.  A.  Erickson,  Salem,  $42,248;  J.  H.  Tillman,  Portland,  $44,- 
600;  C.  C.  Johnson  &  Son,  Portland,  $45,776. 

♦Fresno,  Calif. — The  contract  for  the  construction  of  a 
two-story  business  block  for  Olender  Bros,  has  been  awarded 
to  RIGGINS  &  PALMER.     The  estimated  cost  is  $60,000. 

Fresno,  Calif. — R.  F.  Hotchkin,  Arch.,  has  been  commis- 
sioned to  prepare  plans  for  the  construction  of  an  edifice  for 
the  Christian  Science  congregation.  The  estimated  cost  is 
$75,000.    Henry  Gundelfinger  is  Chn.  of  Bldg.  Com. 

Los  Angeles,  Calif. — The  F.  O.  Engstrum  Co.,  Fifth  and 
Seaton  St.,  at  $92,127,  submitted  the  lowest  bid  for  the 
construction  of  the  brick  and  reinforced-concrete  auditorium, 
library  and  music  buildings  at  the  Lincoln  High  School. 
Needham  &  Cline,  615  Brockman  Bldg.,  is  Arch.    Noted  Mar.  11. 

Los  Angeles,  Calif. — The  Concordia  Country  Club  has  been 
incorporated  at  $200,000  and  will  construct  a  clubhouse  west 
of  Los  Angeles.  Edelman  &  Barnett,  Arch.,  729  Black  Bldg  , 
has  prepared  the  plans. 

Iriquois  Falls,  Ont. — The  Abitibi  Pulp  &  Paper  Co.  will  con- 
struct 75  cottages,  estimated  to  cost  $60,000. 

London,  Ont. — Preliminary  plans  are  being  prepared  by 
Lee  De  Camp  and  Frank  L.  Wade,  Archs.,  26  Empress  Bldg 
Grand  Rapids,  Mich.,  for  the  construction  of  a  four-story, 
110x267-ft.  hotel,  theater  and  store  building.  The  estimated 
cost  is  $300,000.  S.  H.  Bangs,  110  Dundas  St.,  London,  is 
interested. 

Toronto,  Ont. — The  Civic  Property  Committee  has  been  com- 
missioned to  approve  the  construction  of  a  two-story  brick 
dormitory  at  the  Women's  Industrial  Farm.  Estimated  cost, 
$40,000. 

+  St.  Boniface,  Man. — The  contract  for  the  construction  of  a 
school  on  Youville  St.  has  been  awarded  to  the  PROGRESS 
CONSTRUCTION  CO.,  LTD.    The  estimated  cost  is  $100,000 

SEWER  EXTENSION — BOSTON,  MASS, 
Section  105 

+Bids  were  received  July  28  by  the  Metropolitan  Water  and 
Sewerage  Board  for  the  construction  of  sewers  in  Section  No 
105  of  the  high  level  sewer,  South  Metropolitan  System,  iri 
Needham  and  Wellesley  from  (A)  Bruno  &  Petitti,  (B)  M 
Russo  &  Son,  (C)  Henry  Spinach  Contracting  Co.,  (D)  Michaei 
Meehan,  (E)  Coleman  Bros.,  (F)  George  M.  Bryne,  (G)  HUGH 
NAWN  CONTRACTING  CO.,  Roxbury  (awarded  contract)  The 
item  bids  were  as  follows: 

A         B         C        D        E         F  G 

4425  Unit,  earth  exca- 
vation and  refilling  in 
trench  and  embank- 
ment 24  in.  x  27  in. 

concrete  sewer.  $9.00    $7.84    $7.75    $7.50    $6.00    $4.50    $3  00 

60  cu.yd.  portland  brick 

masonry  in  manholes  16.00  17.00  20.00  20.00  18.00  16  00  18  00 
2000     cu.yd.  portland 

concrete   masonry  in 

trench   8.50     9.00     8.00     8.50     8.00     8.00     7  50 

100  cu.yd.  rock  excava- 

tionintrench   6.00     4.50    10.00      8.00      6.00     4.00  .3.65 

Extended  totals  $58,385  $54,162  $52,493  $52,187  $44,230  $37,272  $29,655 


The  Commercial  Construction  Co.  has  changed  its  name 
to  the  Bickel  Co.,  Engineers-Contractors,  and  has  moved  from 
its  former  quarters  in  the  Reliance  Bldg.,  Kansas  City  Mo  to 
the  Interstate  Bldg.  The  capital  stock  has  been  doubled  "but 
the  officers  and  policy  of  the  company  are  the  same. 

The  Metals  Coating  Co.  of  America,  122  South  Michigan 
Ave.,  Chicago,  111.,  has  opened  offices  at  30  Church  St  New 
York,  in  charge  of  Mr.  Edward  McFarlan,  and  at  100  Summer 
St.,  Boston,  Mass.,  in  charge  of  Mr.  Herbert  Jaques,  Jr  This 
company  is  prepared  to  furnish  information  and  to  demon- 
strate to  interested  manufacturers  the  Schoop  Metal  Coating 
Process. 

The  Gardner  Governor  Co.,  Quincy,  111.,  manufacturer  of 
pumping  machinery,  has  recently  been  awarded  contracts 
calling  for  three  carloads  of  pumps  ranging  in  size  from  the 
very  smallest  to  the  largest  water  works  type;  also  received 
contracts  from  Indo-Burma  calling  for  two  small  water  works 
pumps. 


SEWER — NEWARK,  N.  J. 

Bids  were  received  July  29  by  the  city  for  the  construction  of 
iiie  TT°,lJnd  Creek  and  Frelinghuysen  Ave.  sewer  from  (A)  John 
W.  Heller,  Newark,  (B)  Peter  D'Amato,  Newark,  (C)  O'Gara  & 
Maguire,  Newark,  (D)  Charles  Ippolito,  Montclair,  (E)  Averill 
Mathews,  Montclair,  (F)  Harrison  &  Craig,  Newark,  (G)  P  L 
Braunworth,  (H)  Frisco  Construction  Co.,  Newark.  The  item 
bids  were  as  follows: 


2050  ft.  4x6  ft. 

A 

B 

c 

D 

E 

F 

G 

H 

concrete  sewer 
1300  ft.,  18-in. 

$9 

50 

$11 

.75 

$8 

,88 

$26.99 

$9 

.95 

$13 

.00 

$12 

.00 

$9 

.00 

pipe  sewer. . . . 
2700  ft.,  15-in. 

1 

,40 

3 

.65 

1. 

68 

2 

.54 

1 

.70 

2 

.00 

■  •  £, 

.52 

1 

.75 

pipe  sewer. .  .  . 
1470  ft.,  12-in. 

1 

25 

3 

98 

1 

29 

2 

22 

1 

.45 

1 

.50 

i 

25 

1 

50 

pipe  sewer. . . . 
110     ft.  16-in. 

80 

1 

79 

79 

1. 

53 

.50 

1 

00 

.48 

1 

00 

c.  i.  pipe  

6 

.00 

5 

00 

3 

30 

4, 

49 

5 

.50 

3 

.00 

4. 

86 

00 

60  ft.,  12-in.  c.i. 

3 

pipe  

2 

50 

3. 
100. 

00 
00 

2. 

75 
00 

5. 

00 
00 

3 
85 

50 
00 

2. 
100 

50 
00 

2. 
55, 

70 
00 

00 
00 

100 

00 

70. 

85, 

2. 
100 

26  manholes  over 

pipe  sewer .... 
12  manholes  over 

40 

00 

55 

00 

41. 

00 

50. 

00 

35 

00 

50 

00 

45. 

00 

50. 

00 

concrete  sewer 

30 
400 

00 
00 

25. 
200. 

00 
00 

27. 
380. 

50 
00 

30. 
650. 

00 
00 

25, 
250 

00 
00 

40. 
600, 

00 
00 

30 
183, 

00 
00 

50. 
500. 

00 
00 

75,000  ft.  b.m. 

timber  

40 

00 

45. 
9. 

mi 

00 

34. 
5. 

75 
25 

50. 

3. 

00 
75 

32 

8. 

00 
00 

32, 
8. 

00 
00 

40. 
3. 

00 
10 

60. 
10. 

00 

[III 

12. 

00 

Extended  totals  $37,956  $53,194  $33,175  $76,661  $36,377  $44,930  $38,164  $39,295 
FIFTEENTH  AVE.,  N.  W.,  BRIDGE,  SEATTLE,  WASH. 
Bids  were  received  July  23  by  A.  H.  Dimock,  City  Engr 
Seattle,   Wash.,   for   the   construction    of   the  superstructure 
of  a  bridge  over  Lake  Washington  Canal  at  15th  Ave    N  W 

(,A)  ^n1?,if?r_.S,aTkson  Co-  (B)  Beer's  Building'  Co" 
(C)  Booker,  Kiehl  &  Whipple.  Bids  for  the  substructure  of 
the  same  bridge  were  received  from:  (A)  Booker,  Kiehl  & 
Whipple;  (B)  Hans  Pederson;  (C)  Beer's  Building  Co  ■  CD) 
Twohy  Bros.  Co.    The  item  bids  were  as  follows:  ' 

Superstructure 

23,000  lb.  machinery,  furnishing  and  erecting  

1,900,000  lb.  structural  steel,  furnishing  and  erecting. 
Furnishing  300,000  lb.  structural  steel,  erected  by 

contractor  for  substructure  

390  cu.yd.  furnishing,  placing  and  adjusting  gravel 

concrete  counterweight  

280  cu.yd.  furnishing,  placing  and  adjusting  cinder 

concrete  counterweight  

1  cinder  concrete  test  block,  furnishing  and  weighing. 

1  gravel  concrete  test  block,  furnishing  and  weighing. 

890  sq.yd.  roadway  floor  on  movable  leaves  

410  sq.yd.  roadway  floor,  including  reinforcement, 

on  fixed  portion  

265  sq.yd.  sidewalk  floor  on  movable  leaves  

130  sq.yd.  sidewalk  floor  on  fixed  portion  

90  sq.yd.  concrete  floor,  including  reinforcement,  on 

machinery  platforms.*  

10,000  lb.  reinforcing  bars  in  concrete  counterweight. 
Electric  equipment  complete  in  place  (lump  sum)  .  .  . 
4  operators'  houses  and  2  toilet  rooms  complete  (lump 

sum)  

Meneely  fog  bell  in  place  (lump  sum)  

2  copper  ball  vessel  signals  in  place  

80  lin.ft.  iron  pipe  hand  rails  below  deck  of  bridge .  .  . 
Wooden  steps  and  railings  for  access  to  machinery 

platforms  (lump  sum)  

4  double-arm  roadway  gates  complete  in  place . 
14  oak  buffer  blocks  


A 

B 

c 

80.11J 

$0 

.128 

$0.1112 

.0465 

.043 

.0416 

.0325 

.032 

.0333 

7.50 

5 

.00 

5.50 

8.00 

7 

.00 

5.50 

10.00 

10 

.00 

11.00 

10.00 

Hi 

.00 

11.00 

5.60 

2 

85 

5.25 

4.25 

2 

.45 

3.30 

1.25 

.50 

1.00 

1.35 

1 

.25 

1.20 

2.40 

1 

.00 

1.20 

.0325 

0275 

.03 

13,936 

14,946 

14,132 

6000 

600 

5300 

120 .00  100 

00 

90.00 

25.00 

15 

00 

70.00 

1.25 

50 

1.65 

35.00 
300.00 
5.00 


200  00  125.00 
300.00  302.50 
3.00  5.00 


Substructure 

5200  cu.yd.  excavation  

2700  cu.yd.  Class  A  concrete  (deposited  un- 
der water)  

4600  cu.yd.,  Class  C,  concrete  in  piers  (above 
water)  

7300  cu.yd.  concrete  in  unwatered  founda- 
tions (alternate  to  two  preceding  items) .  . 

850  cu.yd.,  Class  B,  concrete  

127,000  lb.  reinforcing  steel  

Placing  and  painting  structural  steel,  gril- 
lages and  anchor  bolts,  including  grouting, 
300,000  lb  

2  fir  bumping  logs  

4200  lin.ft.  peeled  piles  in  protection  work.  . 

8  M  ft.  b.m.  timber  in  protection  work  

325  lin.ft.  chains  on  dolphins  

560  sq.ft.  surface  treatment  of  panels  

400  sq.ft.  brick  pattern  work  

16  pendants,  1  part  cement,  3  parts  sand .  .  . 

4  test  piles  

8  eye  bolts  in  shafts  of  anchor  piers  

750  cu.yd.  extra  excavation  below  elevation 
—35  

750  cu.yd.  extra  concrete  below  elevation — 
35  

750  cu.yd.  alternate  to  preceding  item  in  case 
foundations  are  unwatered  


$14 

8,945  $146,029 

814 

6,366 
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$2 

.66 

88 

.65 
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.00 
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.00 
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12 

.00 

7 

00 
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.65 
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.15 
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.70 

12 

00 
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.00 

7 

.60 

.032 

.028 

.0275 

.0265 

.0078 

.004 

.0465 

.006 

22 
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25 
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10 
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25 
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20 

.20 

.  15 

.40 

25 

.30 

25 

00 

14 

.00 

20 

.00 

30 

.30 

.30 

.30 

22 

03 

.06 

.18 

66 

20 

.20 

20 

16 

.50 

10 

.20 

5 

.00 

3 

00 

44 

00 

25 

00 

10 

00 

20 

00 

3 

30 

2 

00 

15 

00 

60 

5 

50 

2 

00 

2 

00 

4 

00 

11 

00 

4 

00 

6 

00 

7 

80 

13. 

00 

5 

00 

6 

00 

7 

80 

Extended  totals   $92,145  $97,556  $101,987  $120,556 

Alternates  $132,401   $99,386  $106,732  $119,951 

CATALOG  NOTICES 

Kerr  Turbine  Co.,  Wellsville,  N.  Y.  Bulletin  No.  54.  Econ- 
omy turbo-generators.    Illustrated,  32  pp.,  6x9  in. 

Theodore  Smith  &  Sons  Co.,  Jersey  City,  N.  J.  Catalog. 
Clam  shell  and  orange  peel  buckets,  stone  grapplers,  dredges. 
Illustrated,  44  pp.,  6x9  in. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J.  Catalog  F. 
Centrifugal  blowers  and  compressors.  Illustrated,  64  pp.,  6x9 
in. 
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Bids  received  until  Sept.  7,  1915.  Blds  receiveu  until  Sept  8  1915 

Sewage  Pumping  Stations  Strauss  Bascule  Trunnion  Bridge 

Albany,  N.  Y.  Matawan  N  J 
Sealed  proposals  for  the  construction,  and  separate  sealed  Sealed  proposals  for  the  furnishing-  of  all  labor  tools  and 
proposals  for  the  equipment  of  two  sewage  pumping  stations  materials  for  the  construction  of  a  Strauss  Bascule  Trunnion 
will  be  received  by  the  Board  of  Contract  and  Supply  of  the  3ridge,  over  Matawan  creek,  on  the  road  from  South  Amboy 
City  cf  Albany,  N.  Y.,  at  its  office  in  the  City  Hall,  until  3  to  Keyport,  in  the  County  of  Monmouth  State  of  New  Jersey 
o'clock  P.  M.,  Tuesday,  September  7,  1915,  at  which  place  and  in  accordance  with  the  plans  and  specifications  prepared  there- 
time  the  proposals  will  be  publicly  opened  and  read.  for  and  heretofore  approved  by  the  Board  of  Chosen  Free 
The  contract  for  construction  of  the  stations  will  include,  holders  of  the  County  of  Monmouth  State  of  New  Jersey  will 
among  other  items:  be  received  by  the  Board  of  Chosen  Freeholders  of  the  County 

Excavation  approximately                                        15,000  cu.  yds.  of  Monmouth,  at  their  rooms,   Court   House    Freehold  Now 

%££$SB&ri®£ES?™T.  "  ;   ;  | ^j™  «■  W  Jersey,   on  Wednesday.  SeptemberVh,   Zf  aT  t  h  e  hl^ of 

Superstructures  for  a  main  pumping  station,  gate  house]  tool  eleven  o'clock  in  the  forenoon  of  said  day,  and  then  and  there 

house  and  auxiliary  automatic  pumping  station.  publicly  opened  and  read 

Railroad  track    storage  battery  locomotive,  electrically  oper-  All  nronnsaN  mii«t         =„K™it+  ^  ■ 

ated  locomotive  crane,  Venturi  meter  etc  proposals  must  be  submitted  in  a  sealed  envelope,  be 

There  will  be  separate  contracts  also  for  the  necessary  endorsed  with  the  name  and  address  of  the  bidder  and  the 

Plumbing,  heating  and  ventilating,  and  electrical  wiring  and  the  work  bid  on. 

fixtures.  Flans  and  specifications  can  be  seen  on  any  day,  excepting 

The  contract  for  the  equipment  of  the  pumping-  stations  f""***"             Und*yS'  be*ween  the  hours  of  nine  a.m.  and 

will  include  among  other  items,  the  design,  construction   de-  ln  I     ^"a*               °C       George  D-  Cooper,  County  Engineer, 

livery   and    erection    of   three    10,000,000-gallon    daily    three  r,       ,     ,  ~L  Red  Bank'  N-  J-  at  the  office  of  the  Clerk  of  the 

15,000,000-gallon  daily,  and  two  1,500,000-gallon  daily 'motor-  ™       ™    „,       6n   Freeholders  ot  the  County  of  Monmouth, 

operated  centrifugal  pumps,  switchboards,  suction  and  dis-  „         f  :l°Se-  "  Main  Street'  Matawan'  N-  J-:  and  at  the 

charge  piping,  etc.  omce   OI   tne  Collector  of  the   County  of  Mon  mouth,  Court 

Each  proposal  must  be  accompanied  by  a  certified  check  as  ^°^e'  Freehold'  N   J-.  or  can  °e  obtained  upon  application 

a  guarantee  for  the  execution  of  contract  and  bond  in  amount  ™-  I     btrauss  Bascule  Trunnion  Bridge  Company,  104  South 

as  follows:                                                                  '       a"lounl  Michigan  Avenue,  Chicago,  111. 

For  pumping  station  construction                                    $10  000  AU  proposals  must  be  accompanied  by  a  certified  cheque, 

For  pumping  station  equipment  $10*000  drawn  m  the  sum  of  five  thousand  dollars  ($5000  00)  to  the 

for  SeaUnglnd  ventilating \  " Znl  for  th*?oU*cto*  °f,  tbe  Count^  of  Monmouth,  or  a  bid 

For  electrical  wiring  and  fixtures                                        I?50  bond  for  said  amount  of  five  thousand  dollars,  given  by  a 

„-                 .                   ,    surety  company  authorized  to  do  business  in  the  State  nf 

Plans  and  specifications  may  be   obtained  by  addressing  New  Jersey,  to  said  Collector 

*rank  R.  Lanagan,  City  Engineer,  and  depositing  $25.00  for  The  Board  of  Chosen  irr»hnu„,     ,        •_,  „ 

ISADORE  WACHSMAN,  and  have  made  themselves  acquainted  with  the  local  condi- 

becretary  of  the  Board.  tions  in  connection  therewith,  and  that  his  or  their  bid  is  sub- 

^  niitted  in  strict  compliance  with  the  requirements  of  Chapter 

Bids  received  until  Aug-.  18,  1915.  253,  Laws  of  New  Jersey,  1913. 

O.  u               i    /\    .  <•  n   -r^.  No  alternate  proposal  or  a  proposal  on  anv  other  nlan  and 

Submerged  Outfall  Pipe  at   West    58th    Street  specifications  other  than  the  plans  and  specifications hereto- 

SeWAP-p  Trpfltmpnt    w«rUc  -°r6  approved  b^  tne  Board  °f  Chosen  Freeholders  of  the 

sewage    ireatment    WorkS  County  of  Monmouth  will  be  received  or  considered  by  the 

Cleveland,  Ohio.  Board  of  Chosen  Freeholders  of  the  County  of  Monmouth 

Sealed  proposals  will  be  received  at  the  office  of  the  Com-  Any  proposal  not  complying  with  the  above  requirements 

missioner  of  Purchases  and  Supplies,  Room  No.  511  City  Hall,  or  the  requirements  of  the  specifications  as  to  the  submission 

until  12  o'clock  noon,  August  18th,  1915,  for  the  construction  of  of  bids  or  Proposals  will  not  be  considered  by  the  Board  of 

a  concrete  open  channel  outfall  sewer  approximately  630  feet  Chosen  Freeholders  of  the  County  of  Monmouth, 

in  length  supported  on  piling  and  a  submerg-ed  outfall  pipe  No  proposal  will  be  received  before  the  hour  advertised  to 

line  approximately  3600  feet  long.  receive  same,  nor  will  any  proposal  be  received  after  the  hour 

Copies  of  plans  and  specifications  and  blank  proposals  can  advertised  to  receive  same, 

be  obtained  at  the  office  of  the  Commissioner  of  Engineering  Dated  Freehold,  N.  J.,  August  9th,  1915 

Room  Nos.  403  and  417  City  Hall,  after  August  4th,  1915,  upon  J.  M.  CORLIES,  Director 

the  deposit  of  Five  ($5.00)  Dollars,  the  same  to  be  refunded  Attest:  C.  E.  CLOSE,  Clerk  of  Board 

upon  the  return  of  the  plans  in  good  condition  m 

The  proposal  must  contain  the  full  name  of  the  party  or  „•„           .  J 

parties  making  the  same  and  all  persons  interested  therein  reeved  «"t,l  Aus.  17,  1915. 

and  must  be  accompanied  by  a  proposal  bond  signed  by  a  Filling  and  Grading 

surety   company  authorized   to  do   business  in   the  State   of  OFFICE  OF  THE  COMPTROLLER  OF  THE  STATE  OF  NEW 

Ohio  or  by  a  certified  check  for  Five  Thousand  ($5000.00)  Dol-  JERSEY 

l^etTTJ^'A^^l  °f  Cl6Veland  °n  a  solve"t  bank,  as  a  State  House,  Trenton.  N.  J. 

suretj  that  it  the  bid  be  accepted  a  contract  will  be  entered  Sealed  proposals  for  about  twenty  thousand  cubic  yards 

into  and  the  performance  of  it  properly  secured.  of  filling-  and  grading  on  lands  of  the  State  of  New  Jersey  in 

iNo  proposal  will  be  entertained  unless  made  on  the  blanks  the  rear  of  the  State  Capitol,  Trenton   N.  J.,  will  be  received 

lurmshed  by  the  Commissioner  of  Engineering  and  delivered  at  this  office  at  twelve  o'clock  noon,  August  17th    1915  and 

at  the  office  of  the  Commissioner  of  Purchases  and  Supplies  then  publicly  opened. 

fnecm^0'                 Hal1'  PreVious  to  12  °'clock  M-  °n  the  day  Plans  and  specifications  on  application  to  the  Commissioner 

™<T                        «.  ■    •  ,  0f  Charities  and  Corrections,  State  House,  Trenton,  N.  J. 

The  City  reserves  the  right  to  reject  any  or  all  bids.  E.  I.  EDWARDS,  Comptroller, 

_        ,    .                      A.  R.  CALLOW,  Secretary,  State  House  Co'mn. 

Commissioner  of  Purchases  and  SuDDlies  -r^^  '  

  applies.  PROPOSALS  FOR  AIR  COMPRESSORS,  ETC.— U.  S.  Engi- 

U  S.  ENGINEER  OFFICE.  508  Federal  Bldg  Chicae-o  Til  nnT  ttsburgh'  Pa.— Sealed  proposals  for  furnishing 
—Sealed  proposals  will  be  received  here  until  10*  AM  August  fi"ht  '°„S  ln^alr  compressors,  gas  engine,  turbine,  electric 
17,  1915.  and  then  opened,  for  dredging  in  Calumet  River  Til  r^vL1  m U  ? tC''  « 4  Lock.,6-  Monongahela  River,  will  be  re- 
Further  information  on  application                          "  K'Ver'  IU'  An£f,«+ !i    ioVk  offi^  until    12   M.    (Eastern   Standard  Time). 

August  ii,  1915,  and  then  opened.    Information  on  application. 


August  19,  1915 
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★Denotes  work  advertised  in  ENGINEERING  NEWS. 

+Denotes  contract  awarded.     The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 


RAILWAYS — STEAM  AND  ELECTRIC 

Maine — Fred  B.  Teeling,  Litchfield,  Maine,  is  interested  in 
a  project  to  construct  an  electric  railway  from  Topsham  to 
Monmouth,  Maine,  a  distance  of  33  miles. 

New  York — Preliminary  surveys  have  been  made  for  the 
construction  of  an  electric  railway  along  public  highways  be- 
tween the  towns  of  Sea  Cliff,  Glen  Cove,  Oyster  Bay  and  Roslyn 
to  connect  with  the  New  York  &  North  Shore  Traction  Co.  P. 
Clingman,  33  Pine  St.,  New  York,  N.  Y.,  is  interested. 

New  York — Hornell  Traction  Co. — This  company  will  dou- 
ble-track its  line  on  Main  St.  and  part  of  Broad  St.  D.  A. 
Proctor,  Hornell,  is  Gen.  Mgr.,  Supt.  and  Pur.  Agent. 

New  York — Schenectady  Ry. — This  company  has  been  au- 
thorized to  extend  its  line  from  Nott  St.  and  Wendell  Ave., 
Schenectady,  the  present  terminus,  along  Nott  St.  to  the  Grand 
Blvd.  at  East  Alley  and  rhen  along  the  Grand  Blvd.  on  a  pri- 
vate right-of-way  in  the  Town  of  Niskayuna.  James  P.  Ham- 
ilton, Schenectady,  is  Gen.  Mgr 

New  Jersey — Public  Service  Ry.  Co. — This  company  is  con- 
sidering the  construction  of  a  railway  from  Woodbridge  to 
Roosevelt.    R.  E.  Danforth,  Newark,  is  Gen.  Mgr. 

Pennsylvania — Pittsburgh  &  Lake  Erie  R.R. — This  com- 
pany plans  to  double-track  its  line  from  New  Castle  to  Sharon. 
J.  A.  Atwood,  Pittsburgh,  Penn.,  is  Ch.  Engr. 

Pennsylvania — Press  reports  state  that  a  right-of-way  is 
being  secured  for  a  railway  to  be  constructed  from  Bedford 
through  the  Black  Valley  to  Chaneysville,  Penn.,  thence  to 
Little  Orleans,  Md.    New  York  Central  R.R.  is  interested. 

Virginia — Norfolk  Water  Front  Belt  Line  Corporation — 
This  company  has  been  incorporated  to  construct  a  belt-line 
railroad  from  the  tracks  of  the  Norfolk  &  Western  Ry.  at 
Lambert's  Point  to  the  Atlantic  City  ward  of  Norfolk.  A.  P. 
Jones,  D.  Lawrence  Groner  and  D.  F.  Watt,  all  of  Norfolk,  are 
the  incorporators. 

♦Virginia — Petersburg  &  Appomattox  Ry. — This  company 
has  awarded  the  contract  for  the  construction  of  an  electric 
railway  from  Petersburg  to  City  Point,  about  10  miles,  to  the 
VAUGHN  CONSTRUCTION  CO.,  Roanoke,  Va.  The  estimated 
cost  is  $200,000. 

Virginia — Richmond  &  Rappahannock  River  Ry.  Co. — Ac- 
cording to  press  reports,  this  company  plans  to  extend  its  line 
to  Urbanna.  Charles  L.  Ruffin,  Richmond,  is  Vice-Pres.  and 
Gen.  Supt. 

+North  Carolina — Southern  Ry. — This  company  has  award- 
ed contracts  for  double-tracking  its  line  as  follows:  Concord 
to  Rocky  River,  N.  C,  about  six  miles,  to  H.  H.  THRASHER, 
Knoxville,  Tenn. ;  Hayne,  N.  C,  to  Greer,  S.  C,  about  17  miles, 
to  the  CORNELL- YOUNG  CO.,  Greenville,  S.  C. ;  Greer  to 
Greenville,  S.  C,  about  13  miles,  to  the  MORROW  CONSTRUC- 
TION CO.,  Atlanta,  Ga.    The  estimated  cost  is  $1,428,000. 

Georgia — Hawkinsville  &  Western  R.R. — This  company  has 
been  leased  by  the  Ocilla  Southern  R.R.,  which  plans  to  im- 
prove same.  D.  C.  Smith,  Ocilla,  Ga.,  is  Gen.  Mgr.,  Ocilla 
Southern  R.R. 

Florida — An  election  will  be  held  in  Miami,  Sept.  21,  to  vote 
on  the  question  of  issuing  $40,000  in  bonds.  The  proceeds  will 
be  used  to  construct  a  railway  from  the  west  shore  of  Biscayne 
Bay  to  connect  with  the  Florida  East  Coast  Ry. 

Mississippi — Meridian  &  Deepwater  Ry. — This  company 
will,  according  to  press  reports,  start  work  about  Dec.  1  on 
the  construction  of  a  railway  from  Meridian,  Miss.,  to  Myrtle- 
wood,  Ala.,  about  50  miles.  S.  A.  Neville,  Meridian,  is  Vice- 
Pres. 

+Tennessee — Tennessee  Ry. — A  contract  has  been  awarded 
by  this  company  to  the  HARRIMAN  CONSTRUCTION  CO., 
Harriman,  Tenn.,  for  the  extension  of  its  line  from  Oneida  to 
Petros,  Tenn.,  about  eight  miles,  with  three  miles  of  branches 
C.  W.  Butts,  Oneida,  is  Ch.  Engr. 

Tennessee — H.  H.  Thrasher,  Knoxville,  Tenn.,  is  interested 
in  the  construction  of  a  railroad  spur  from  Halls  Station  on 
the  Southern  Ry.  to  a  marble  quarry  near  Nebberts  Springs. 
Estimated  cost,  $60,000. 

Tennessee — Tennessee  Electric  R.R.  Co. — This  company  has 
been  organized  to  construct  an  electric  railway  about  275 
miles  long.    Lee  Baker  and  William  Myers  are  interested. 

Kentucky — Cumberland  Traction  Co. — This  company  has 
been  incorporated  to  construct  an  electric  railway  from 
Hodgenville  to  Edmonton,  Ky. 

Ohio — Toledo-Detroit  R.R.  Co.- — This  company,  formerly 
the  Toledo,  Ann  Arbor  &  Jackson  R.R.  Co.,  will  sell  $523,000 
in  bonds.  The  proceeds  will  be  used  to  complete  the  line  from 
Toledo,  Ohio,  to  Dundee,  Mich. 

North  Dakota — Chicago,  Milwaukee  &  St.  Paul  Ry. — Ac- 
cording to  press  reports,  this  company  plans  to  extend  its 
Ortonville-Fargo  branch  to  Grand  Forks,  N.  D.  C.  F.  Loweth, 
Chicago,  111.,  is  Ch.  Engr. 

Montana — Julius  Rosholt,  Fairmount,  N.  D.,  is  interested 
in  the  construction  of  a  railroad  from  Three  Forks  to  Raders- 
burg,  Mont. 

Missouri — Metropolitan  St.  Ry.  Co. — This  company  will  soon 
receive  bids  for  extending  its  line  about  nine  miles.  J.  M. 
Egan,  Kansas  City,  is  Pres.  and  Gen.  Mgr. 

Texas — Corpus-Christi-Ward  Island  Interurban  Ry.- — This 
company  has  been  granted  a  franchise  to  construct  an  electric 
railway  from  Corpus  Christi  to  Ward  Island.  The  estimated 
cost  is  $1,000,000.  J.  H.  Caswell,  San  Diego,  Calif.,  is  inter- 
ested.   Noted  July  15. 


Texas — El  Paso  Electric  Ry.  Co. — This  company  plans  to 
construct  a  railway  on  Piedras  St.  from  Tularosa  St.  to  Ala- 
meda Ave..  El  Paso.    L.  C.  Bradley,  Dallas,  is  Asst.  Dist.  Mgr. 

Texas — Marshall  &  East  Texas  Ry. — According  to  press  re- 
ports, this  company  will  be  taken  over  by  B.  F.  Yoakum  and 
associates,  who  will  extend  the  line  from  Elysian  Fields,  Tex., 
to  New  Orleans,  La.,  about  300  miles,  and  from  Winnsboro  to 
Paris,  Tex.,  about  50  miles. 

Texas — Misouri,  Oklahoma  &  Gulf  Ry.  Co. — This  company 
plans  to  build  additional  yards  at  Denison,  Tex.  W.  Kenefick, 
Kansas  City,  Mo.,  is  Pres. 

Texas — According  to  press  reports,  the  Dallas  Southwest- 
ern Traction  Co.  and  the  Dallas  Northwestern  Traction  Co. 
will  soon  start  work  on  the  construction  of  a  system  of  inter- 
urban lines.  This  will  include  a  trunk  line  from  Dallas  to 
Austin,  with  branches  to  San  Angelo,  Brownwood,  Lockhart, 
San  Antonia  and  Denton.    Noted  Mar.  4  and  Apr.  22. 

Oklahoma — The  Central  States  Construction  Co.  has  been 
incorporated  to  construct  an  electric  interurban  railway  to 
connect  Joplin,  Mo.,  and  Miami,  Tulsa  and  Collinsville,  Okla. 
John  R.  Rose  and  J.  R.  Eldridge,  Oklahoma,  are  interested. 
Noted  Aug.  5. 

+Washington — Bellingham,  Mt.  Baker  &  Spokane  R.R. — 
This  company  has  awarded  the  contract  for  the  construction 
of  a  railroad  from  Bellingham  to  Spokane,  a  distance  of  22S 
miles,  to  E.  J.  FADER,  New  Westminster,  B.  C. 

California — California  Southern  Ry. — This  company  has 
applied  to  the  State  Railroad  Commission  for  permission  to 
increase  its  capital  stock  from  $400,000  to  $1,000,000  and  to 
create  a  bonded  indebtedness  of  $750,000.  The  company  plans 
to  construct  a  railway  from  Blythe  Junction  on  the  Santa  Fe 
River  to  the  Town  of  Blythe  in  the  Palo  Verde  Valley.  G.  W 
Rice,  Blythe  Junction,  is  Ch.  Engr. 

LIGHT,  HEAT  AND  POWER 

Manchester,  N.  H. — The  Manchester  Traction,  Light  & 
Power  Co.  has  taken  out  a  permit  for  a  new  power  house  at 
Brook  and  Pennacook  St.,  and  also  for  the  enlargement  of 
its  substation  at  Kelley's  Falls.  J.  Brodie  Smith  is  Vice-Pres. 
and  Gen.  Mgr.    Noted  May  6  and  June  17. 

New  London,  Conn  It  is  reported  that  plans  are  being 

prepared  for  the  construction  of  a  new  generating  station 
and  boiler  plant  for  the  Connecticut  Power  Co.  in  New  Lon- 
don. It  is  stated  that  the  present  buildings  will  be  removed 
and  replaced  by  new  structures.  V.  E.  Bird,  New  London,  is 
Mgr. 

New  London,  Conn, — Revised  plans  are  being  prepared  for 
the  construction  of  a  power  station  on  William  St.  for  the 
Shore  Line  Electric  Ry.  The  plans  call  for  a  brick  building 
45x80  ft.,  and  from.  25  to  35  ft.  high. 

New  York,  N.  Y. —  (Borough  of  Queens) — Bids  will  be  re- 
ceived until  Aug.  23  by  C.  B.  J.  Snyder,  Supt.  of  School  Bldgs., 
Park  Ave.  and  59th  St.,  Borough  of  Manhattan,  for  electrical 
equipment  for  new  Public  School  97,  Yarmouth  and  Shipley  St., 
Woodhaven,  Borough  of  Queens. 

Newark,  N.  J. — It  is  reported  that  the  James  A.  Banister 
Co.,  manufaoturer  of  shoes,  will  build  a  new  brick  power  house 
at  its  factory  on  Orange  St. 

Keyser,  W.  Va. — The  Keyser  Electric  Light  Co.  contem- 
plates the  installation  of  new  equipment  in  its  plant  and 
increasing  the  present  output.  N.  J.  Crooks  is  Mgr.,  Supt. 
and  Cont.  Agt. 

New  Orleans,  La. — Press  reports  state  that  the  City  Coun- 
cil has  decided  to  establish  a  municipal  electric-light  plant. 
The  estimated  cost  is  $6,000,000.    W.  J.  Hardee  is  City  Engr. 

Lancaster,  Ky. — The  City  Council  is  considering  the  in- 
stallation of  a  municipal  electric-light  plant. 

Ludlow,  Ky. —  (Official) — Bids  will  be  received  until  noo:,, 
Aug.  22,  by  the  Board  of  Education  for  the  installation  of  a 
heating  and  ventilating  plant  in  the  present  school  building, 
and  also  in  the  new  building  to  be  located  about  35  ft.  west  <  f 
the  present  building.  W.  F.  Matteson  is  Pres.,  and  H.  J.  Ordel- 
mundt,  137  Oak  St.,  Ludlow,  is  Secy.,  Bd.  of  Education. 

Cleveland  Heights,  Ohio — ( Warrensville  post  office) — (Offi- 
cial)— Bids  will  be  received  until  noon.  Aug.  26,  by  Ezra  K. 
Bryan,  Clk.  Bd.  of  Education,  for  heating  system,  "plumb'ng, 
marble  work,  etc.,  in  the  new  Cleveland  Heights  High  School 
at  Lee  Rd.  and  Euclid  Blvd.  Walker  &  Weeks,  1900  Euclid 
Ave.,  Cleveland,  is  Arch. 

+Painesville,  Ohio — The  Board  of  Control  has  awarded  the 
contract  for  new  machinery  equipment  for  the  municipal  elec- 
tric-light plant  to  the  KERR  TURBINE  CO.,  Wellsville,  N.  Y., 
at  $9850.    Noted  July  8  and  15. 

Shaker  Heights,  Ohio — (Cleveland  post  office)  —  (Official)  — 
Bids  will  be  received  until  noon.  Sept.  7,  bv  Carl  A.  Palmer, 
Clk.  Bd.  of  Education,  Shaker  Heights  Village  School  Dist., 
for  alterations  and  additions  to  the  heating  plant  of  the 
school  building  at  Coventry  and  Southington  Rd. 

Toleilo,  Ohio — Bids  will  be  received  until  noon,  Aug.  30.  by 
A.  M.  Stowe,  Pres.  Bd.  of  Trustees,  Toledo  University,  for  new 
heating  and  ventilating  systems  in  the  Universitv  Building, 
11th  and  Illinois  St.  Schreiber  &  Beelman,  812  Second  Na- 
tional Bank  Bldg.,  Toledo,  is  Arch. 

Appleion,  Wis. — The  Wisconsin  Traction,  Light,  Heat  & 
Power  Co.  has  engaged  Woodmansee  &  Davidson,  Consult. 
Engr.,  Chicago  and  Milwaukee,  to  prepare  plans  and  super- 
vise the  construction  of  a  75xl00-ft.  addition  to  its  steam- 
power  plant.    A.  K.  Ellis  is  Gen.  Mgr. 
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+Madison.  Wis. — The  Madison  Gas  &  Electric  Co.  has 
awarded  the  contract  for  the  construction  of  a  power  trans- 
mission station  on  Blount  St.  to  the  T.  C.  MCCARTHY  CO., 
Madison,  at  $17,000.  Energy  will  be  secured  from  a  hydro- 
electric plant  on  the  Wisconsin  River  at  Kilbourn  City,  Wis. 

+  Stevens  Point,  Wis. —  (Official) — The  Board  of  Resents  of 
the  Stevens  Point  Normal  School  has  awarded  contracts  in 
connection  with  the  construction  of  a  new  dormitory  as  fol- 
lows: Heating-  equipment,  HARRY  SOHNS,  $5587;  plumbins. 
STEVENS  POINT  PLUMBING  &  HEATING  CO.,  $8700;  elec- 
trical work,  NATWICK  ELECTRIC  CO.,  Stevens  Point,  $1574. 

Marathon,  Iowa — A  special  election  will  be  held  in  Septem- 
ber, at  which  the  question  of  issuing  $12,000  in  bonds  for  the 
purpose  of  installing  a  municipal  electric-light  plant  will  be 
submitted  to  the  voters. 

Sergeant  Bluff,  Iowa — Bids  will  be  received  until  2  p.m., 
Aug.  23,  by  the  Town  Board  for  the  construction  of  a  trans- 
mission line  from  Sioux  City  to  Sergeant  Bluff,  for  a  distri- 
bution system,  street-lighting  system,  and  building  for  switch- 
board and  storage  room.    H.  J.  Ryan,  Sioux  City,  is  Engr. 

Rochester,  Minn. — It  is  reported  that  bids  will  soon  be 
asked  for  the  construction  of  a  municipal  electric-light  plant. 
The  estimated  cost  is  $110,000.    A.  F.  Wright  is  City  Clk. 

Manhattan,  Kan. — The  Manhattan  Ice,  Light  &  Power  Co. 
contemplates  the  purchase  of  about  $30,000  worth  of  new 
equipment  for  its  plant,  including  a  Diesel  engine,  alternator, 
exciter  and  a  new  switchboard.    E.  A.  Wright,  is  Mgr. 

Sharon  Springs,  Kan. — Plans  are  being  prepared  by  W.  E. 
Hulse  &  Co.,  Engr.,  Hutchinson,  for  remodeling  the  municipal 
electric-light  plant.     The  estimated  cost  is  $10,000. 

Baruston,  Neb. — The  State  Railway  Commission  has  grant- 
ed permission  to  George  W.  Steinmver,  Holmesvile,  Neb.,  for 
the  construction  of  a  hydro-electric  plant  on  the  Blue  River 
near  Barnston. 

Blair,  IVeb. — Bids  will  be  received  until  Aug.  30  by  the  Vil- 
lage Clerk  for  the  construction  of  a  municipal  electric-light 
plant.  The  Martz  Engineering  Co.,  First  National  Bank  Bldg., 
Lincoln,  is  Engr.-in-Chargv. 

Shelton,  Neb. — Bonds  for  $8000  have  been  voted,  the  pro- 
ceeds of  which  will  be  used  for  the  construction  of  a  municipal 
electric-light  and  power  plant  in  Shelton. 

Denton,  Tex. — The  Lone  Star  Gas  Co.,  Ft.  Worth,  has  made 
application  to  the  Commissioners  Court  of  Denton  County  for 
permission  to  build  a  natural  gas  pipe  line  through  the  county. 

Devine,  Tex. — The  Devine  Light,  Power  &  Ice  Co  re- 
cently organized  with  a  capital  stock  of  $35,000,  will  build  an 
electric-light  and  power  plant  and  an  ice  factory.  J.  W.  Ful- 
lerton  is  interested. 

Terrell,  Tex. — The  Commercial  Club  is  promoting  a  plan 
for  building  a  gas  manufacturing  plant  and  installing  a  dis- 
tribution system  in  Terrell.  Local  citizens  will  hold  a  part  of 
the  stock  of  the  new  company. 

+Yunia,  Colo. — The  city  has  awarded  a  contract  for  elec- 
trical equipment  and  supplies  to  the  FAIRBANKS-MORSE 
CO.  and  the  WESTINGHOUSE  ELECTRIC  CO.,  both  of  Denver, 
at  $7140. 

Everett,  Wash. — A  special  election  will  be  held  Aug.  24  to 
vote  on  the  question  of  authorizing  the  Citv  Council  to  inves- 
tigate the  feasibility  of  establishing  a  municipal  power  plant. 
It  is  proposed  to  utilize  the  water  of  the  Sultan  River.  J. 
Webster  Hoover  is  City  Engr. 

Hanford,  Calif. — It  is  reported  that  the  Board  of  Education 
will  install  a  new  heating  system  in  the  grammar  school 
building.    The  estimated  cost  is  $7000.    Henri  Deriot  is  Arch. 

St.  Hilaire,  Que. — Bids  will  be  received  until  Aug.  23  by  J. 
E.  M.  Desrochers  for  the  construction  of  a  new  electric-light- 
ing system.   The  estimated  cost  is  $25,000. 

Harriston,  Ont. — The  ratepayers  have  passed  a  bvlaw  pro- 
viding for  the  installation  of  a  hydro-electric  system.  John 
Patterson  is  Engr. 

Southampton,  Ont. — Plans  are  being  prepared  by  J.  C.  Esk- 
ford  for  the  construction  of  a  new  hydro-electric  system.  Bids 
will  soon  be  asked.    The  estimated  cost  is  $25,000. 

Regina,  Sask. — Bids  will  be  received  until  Sept.  6  by  the 
City  Commissioners  for  furnishing  two  turbine  pumps  each 
capable  of  delivering  3.500,000  gal.  per  dav.  George  Beach  is 
Clk. 

BRIDGES 

Nashua,  N.  H — The  Board  of  Aldermen  has  voted  in  favor 
of  a  loan  order  of  $15,000,  to  be  used  for  bridge  construction 
and  repairs.    James  B.  Crowley  is  Mayor. 

+Boston,  Mass. —  (Official) — Bids  for  the  construction  of  a 
concrete  bridge  over  Blacks  Creek.  Furnace  Brook  Park- 
way, Qumcy,  were  opened  by  the  Metropolitan  Park  Com- 
mission Aug.  10,  as  follows:  Henrv  Spinach  Contracting 
Co..  Boston,  $33,857:  John  P.  Cavanaugh  Co.,  Dorchester, 
$27,874;  Coleman  Bros.,  Chelsea,  $26,000;  Bay  State  Dredging 
Co.,  Ltd..  Boston,  $25,500:  Lawler  Bros.,  Charlestown,  $25,333; 
HUGH  NAWN  CONTRACTING  CO.,  Roxburv,  $24,900  (award- 
ed contract);  William  L.  Miller  Co.,  Charlestown,  $18,842. 
Noted  Aug.  5. 

Norfolk,  Mass. — Bids  will  be  received  until  8  p.m.,  Aug.  21 
by  A.  Schuyler  Clapp,  City  Engr.,  for  the  construction  of  a 
remforced-concrete  slab  bridge  in  Lawrence  St. 

+Woonsoeket,  R.  I. —  (Official) — The  Board  of  Aldermen 
has  awarded  the  contract  for  the  construction  of  two  rein- 
forced-concrete  bridges  on  Clinton  St.  -to  G.  F.  AUSTIN,  Provi- 
dence at  approximately  $6670.     Noted  June  17  and  Aug.  5. 

★Bridgeport,  Conn. —  (Official) — All  bids  received  Aug.  7 
for  the  construction  of  a  reinforced-concrete  bridge  with  a 
bascule  span  at  Stratford  Ave.  were  reiected.  Charles  C. 
Blackham  is  Secy,  of  the  Stratford  Ave.  Bridge  Commission. 
George  M.  Baldwin  is  Clk.  Bd.  of  Contract  and  Supplv.  Noted 
July  22. 

★Bridgeport,  Conn. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  4,  by  the  Stratford  Ave.  Bridge  Commission  for  the 
construction   of  a   reinforced-concrete   girder    bridge   with  a 


double-leaf  bascule  channel  span,  and  all  substructures  and 
approaches.  Greiner  &  Whitman,  Fidelity  Bldg.,  Baltimore 
Md..  is  Consult.  Engr.    See  preceding  item. 

Hartford,  Conn.— (Official)— The  Board  of  Contract  and 
Supply  has  awarded  the  contract  for  the  construction  of  a 
concrete  bridge  with  stone  facings  across  the  Park  River  to 
the  SPAULDING  CONSTRUCTION  CO.,  Suffield  at  $15,098 
Other  bidders  were:  C.  H.  Slocomb  &  Co.,  $15,793;  W  T  Rvan 
Construction  Co.,  $16,908;  Howard  J.  Cole,  $17,563;  J  E  '  Good- 
rich, $17,755;  Wise  &  Upson,  $1S,039.  R.  N.  Clark  is  City  Engr. 
Noted  Aug-.  5. 

★Westport,  Conn. — Bids  were  received  Aug.  10  by  the  State 
Highway  Commissioner,  Hartford,  for  the  construction  of  a 
bridge  over  the  Saugatuck  River,  Westport.  The  bridge  will 
be  about  510  ft.  long,  including  the  draw.  It  will  consist  of 
twelve  35-ft.  spans.  Alternate  bids  were  for  (a)  granite 
masonry;  (b)  brown  stone  masonry;  (c)  rubble  masonrv.  The 
bidders  were:  Charles  A.  Sibley,  902  Chapel  St.,  New  Haven, 
(a)  $131,026,  (b)  $119,546.   (c)  $110,936;  Henrv  E.  Fox,  81  East 

^nnf"/?'  Y£,'k'  NA  Y-  (a)  $112.203.  (b)  $115,073,  (c) 
$100,006;  Hudson  River  Co.,  Inc..  New  York,  N.  Y.,  (a)  $133- 
9?0  (b)  $126,805,'  (c)  $112,455;  Barker-Bonner,  Inc.  18  East 
41st  St.,  New  York,  N.  Y.,  (a)  $154,148,  (b)  $145,538,  (c)  $152.- 
713;  Barzaghi-Vought  Co.,  Inc.,  299  Madison  Ave.,  New  York 

Y;.^<a)  $98,401,  (b)  $100,912,  (c)  $90,508;  McHarg-Barton 
r°V  }7}  Madlson  Ave:'  New  York,  (a)  $101,162,  (b)  $101,162 
(c)  $96,857;  Thomas  A.  Scott  Co.,  New  London,  (a)  $169,954 
(,h}  !J-J'129'  (c)  $15.^,489;  Lathrop  &  Shea  Co.,  New  Haven 
(a)  $145,341,  (b)  $145,341,  (c)  $141,754;  North  Eastern  Con- 
ft,;l'crt'2n  Co.,  255  Fifth  Ave.,  New  York,  (a)  $133,101,  (b) 
$125,567,  (c)  $124,491:  Connecticut  Good  Roads  &  Construction 
Co.,  New  Britain,  (a)  $156,633,  (b)  $145,153,  (c)  $149,458-  Job- 
son-(,ifford  Co.,  30  East  42d  St.,  New  York,  (a)  $137,051  (b) 
$126  001,  (c)  $112,656;  A.  L.  Guidone  &  Sons,  Inc.,  131  East  23d 
St.,  New  York,  (a)  $120,613,  (b)  $114,873,  (c)  $105,545;  Daniel 
F  Toomey,  South  Norwalk,  (a)  $181,378,  (b)  $177,073,  (c) 
$174,203.     Noted  June  10  and  Aug.  5. 

+\Vestport,    Conn. — The    State    Highway    Commission  has 
awarded  the  contract  for  the  construction  of  the  Saugatuck 
River  Bridge  to  the  McHARG- BARTON  CO..  171  Madison  Ave 
New  York,  N.  Y.,  at  $101,162,  using  granite  ashlar  masonrv. 
See  preceding  item. 

Albany,  N.  Y — Bids  will  be  received  until  noon,  Sept.  8 
by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  Capitol 
Bldg.,  for  the  construction  of  the  substructures,  superstruct- 
ures and  approaches  to  the  Gorham  St.  Bridge,  Waterloo,  and 
the  Kingdom  Rd.  Bridge  between  Waterloo  and  Seneca  Falls 
under  Contract  L.  Cayuga  and  Seneca  Canal.  The  estimated 
cost  of  the  work  is  $71,469. 

★Delanco,  N.  J. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  1,  by  the  Board  of  Chosen  Freeholders  of  Burling- 
ton County,  Mt.  Holly,  for  repairing  the  superstructure  of  the 
Delanco  Draw  Bridge  over  the  Rancocas  River  at  Delanco  and 
Riverside.  A.  I.  Davis  is  Dir.  Bd.  of  Freeholders.  James 
Logan  is  County  Engr. 

♦Mataivan,  N.  J — (Official) — Bids  will  be  received  until  11 
a.m.,  Sept.  8,  by  the  Board  of  Chosen  Freeholders  of  Mon- 
mouth County,  Court  House,  Freehold,  for  the  construction  of 
a  Strauss  bascule  trunnion  bridge  over  Matawan  Creek  on  the 
South  Amboy-Keyport  Rd.  George  D.  Cooper,  60  Broad  St  • 
Red  Bank,  is  County  Engr.  C.  E.  Close,  41  Main  St.,  Matawan, 
is  Clk.  Bd.  of  Freeholders.    Noted  July  8  and  15. 

New  Brunswick.  N.  J. — Bids  will  be  received  until  2:30  p.m  , 
Aug.  23,  by  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for  the  construction  of  a  reinforced-concrete  culvert 
over  Mill  Brook  on  the  Metuchen-Bonhamton  Rd.  Alvin  B 
Fox,  Perth  Amboy,  is  County  Engr. 

New  Brunswick.  N.  J. — The  Board  of  Chosen  Freeholders 
of  Middlesex  County  contemplates  rebuilding  the  drawbridge 
over  the  canal  at  Albany  St.  Alvin  B.  Fox,  Perth  Amboy,  is 
Cpunty  Engr. 

Bethlehem,  Penn. — The  County  Commissioners  of  Lehigh 
and  Northampton  Counties  will  shortly  advertise  for  bids 
for  repairing  and  strengthening  the  Lehigh  River  Bridge  at 
Bethlehem.  The  estimated  cost  is  $40,000.  R.  S.  Rathbun 
Allentown,  is  County  Engr.  of  Lehigh  County. 

+Coatesville,  Penn. — The  County  Controller  and  the  Com- 
missioners of  Chester  County,  West  Chester,  have  awarded 
the  contract  for  the  construction  of  a  two-soan  reinforced- 
concrete  bridge  over  the  west  branch  of  the  Brandvwine 
Creek  in  East  Fallowfield  Township,  south  of  Coatesville,  to 
DUNLEAVY  BROS.,  Coatesville,  at  $6500.  Other  bidders  were: 
Bender  Construction  Co.,  $7098;  Corcoran  Construction  Co., 
$6989;  McCormick  &  Son,  $6781;  Bean  &  Need,  $6744. 

Easton,  Penn. — Bids  will  be  received  until  Sept.  3  by  the 
Commissioners  of  Northampton  County  for  the  construction 
of  Bridge  No.  1822  over  Jacoby  Creek  in  Upper  Mt.  Bethel 
Township.    It  will  be  of  reinforced  concrete. 

+Harrisburg,  Penn. —  (Official) — The  Commissioners  of 
Dauphin  County  have  awarded  the  contract  for  a  concrete 
bridge  over  the  tracks  of  the  Philadelphia  &  Reading  Rv. 
at  19th  St.  to  the  FERRO  CONCRETE  CO.,  Harrisburg,  at 
$1  7,866.  Other  bidders  were:  Stucker  Construction  Co., 
$19,430;  Whittaker  &  Diehl,  $18,630;  H.  R.  Reimard,  $18,722; 
S.  W.  Shoemaker  &  Son,  $19,177.  C.  M.  Hershey  is  County 
Engr.     Noted  Aug.  5. 

Johnstown,  Penn. — Revised  plans  for  the  proposed  Horner 
St.  Bridge  have  been  submitted  to  the  State  Water  Supply 
Commission  for  approval.  The  plans  provide  for  a  single 
span  225  ft.  long.  The  cost  will  be  approximately  $50,000. 
Lee  Masterton  is  City  Engr. 

♦★Philadelphia,  Penn. — The  Department  of  Public  Works 
has  awarded  the  contract  for  a  reinforced-concrete  bridge  to 
carry  Whitby  Ave.  over  the  tracks  of  the  Philadelphia,  Balti- 
more &  Washington  R.R.  to  F.  J.  BOAS,  Philadelphia,  at 
$34,741;  the  contract  for  a  bridge  on  Front  St.  over  the 
Municipal  Hospital  Drive  was  awarded  to  the  PHILADELPHIA 
PAVING  CO.,  at  $11,792.    List  of  bidders  noted  Aug.  12. 

Lnray,  Va. —  (Official) — Bids  will  be  received  until  noon. 
Aug.  25,  by  the  Clerk  of  the  Circuit  Court  of  Page  County  for 
the  construction  of  a  143-ft.  steel  bridge  over  Naked  Creek 
between  Page  and  Rockingham  Counties. 


August  19,  1915 


ENGINEERING    N  E  W S 


12*i 


Charleston.  W.  Va. — The  County  Court  of  Kanawha  County 
has  instructed  Frank  G.  Burdette,  Engr.,  to  prepare  plans 
for  a  bridge  about  150  ft.  long  over  Davis  Creek.  New  bridges 
will  also  be  built  over  Morris  Creek,  just  below  Montgomery, 
and  over  Upper  Creek,  near  Handley.  These  two  bridges 
will  cost  about  $8000  for  the  two. 

Middlcbourne,  W.  Va. —  (Official) — Bids  will  be  received 
until  1:30  p.m.,  Aug.  28,  by  the  County  Court  of  Tyler  County 
for  the  construction  of  a  reinf  orced-concrete  arch  at  the 
Pollard  crossing  of  Elk  Fork  Creek,  Ellsworth  District.  J.  E. 
Smith  is  Clk.  of  Court. 

Dalton,  Ga. — The  Commissioners  of  Whitfield  -County  plan 
to  build  a  reinf  orced-concrete  bridge  across  Coarulla  Creek. 

Jesup,  Ga. — It  is  reported  that  the  Commissioners  of 
Liberty  County,  Hinesville,  and  Wayne  County,  Jesup,  plan 
the  construction  of  an  inter-county  bridge  over  the  Altamaha 
River. 

Miami,  Fla. — An  election  will  be  held  Sept.  21  to  vote  on 
the  question  of  a  bond  issue  for  the  construction  of  two 
bridges  over  the  Miami  River;  one  at  Ave.  D,  costing  $(5,000, 
and  one  at  Ave.  G  to  cost  $25,000.  B.  H.  Klyce  is  City  Engr. 
Noted  July  15. 

Elizabethtown,  Ky. —  (Official) — Bids  will  be  received  some 
time  in  October  bv  R.  P.  Frankle,  Road  Engr.  of  Hardin 
County,  Elizabethtown,  for  the  construction  of  the  Wooldridge 
Ferry  Bridge.  The  estimated  cost  is  $17,651,  including  abut- 
ments and  fill,  or  $16,800  without  them.  J.  S.  Irwin  is  Clk. 
of  Hardin  County.    Noted  Aug.  12. 

Lexinjsrton,  Ky. — The  Commissioners  of  Fayette  and  Madi- 
son Counties  plan,  according  to  press  reports,  to  build  a  $150,- 
000  bridge  across  the  Kentucky  River  between  the  two  coun- 
ties. 

Lexington,  Ky. — It  is  reported  that  the  Louisville  &  Nash- 
ville R  R.  will  build  new  approaches  to  its  viaducts  on  Jef- 
ferson and  Main  St.,  Lexington.  W.  H.  Courtenay,  Louisville, 
is  Ch.  Engr. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  24,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  rebuild- 
ing the  bridge  on  Wehrmann  Ave.  over  the  tracks  of  the 
Cincinnati,  Lebanon  &  Northern  Ry. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  27,  by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the 
reconstruction  of  all  existing  bridges  on  Este  and  Clinton 
Springs  Ave.    Parke  S.  Johnson  is  Secy.,  Dept.  of  Pub.  Ser. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  3,  by  the  '  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  a  concrete  bridge  and  culverts 
on  Ridgeway  Ave.,  Springfield  Township,  Specification  No. 
807  and  for  a  concrete  bridge  on  Rapid  Run  Rd.,  west  of 
Neeb  Rd..  Delhi  Township,  Specification  No.  810.  Albert  Rein- 
hardt  is  Clk.  of  Comrs. 

Grand  Rapids,  Ohio — Bids  will  be  received  until  10  a.m., 
Sept  3,  by  Charles  J.  Sanzenbacher,  Audr.  of  Lucas  County, 
Toledo  for  constructing  a  creosoted  wood  block  floor  and 
painting  the  bridge  over  the  Maumee  River  at  Grand  Rapids, 
Av'ood  and  Lucas  Counties.  C.  E.  Stinebaugh,  Bowling  Green, 
is  Audr.  of  Wood  County. 

Niles,  Ohio — Bids  will  be  received  until  Aug.  23  by  the 
Board  of  Commissioners  of  Trumbull  County,  Warren,  for 
the  construction  of  the  substructure  and  superstructure  of  the 
Summit  St.  Bridge.     W.  R.  Harrington  is  County  Audr. 

Bedford,  Ind. —  (Official) — Bids  will  be  received  until  1  p.m., 
Aug  28  by  the  Board  of  Commissioners  of  Lawrence  County 
for  the'  co'nstruction  of  four  county  bridges.  Ezra  W.  Ed- 
wards is  County  Audr. 

Crawfordsville,  Ind. — The  Board  of  Commissioners  of 
Montgomery  County  has  appropriated  $4000  for  rebuilding 
Remley  Bridge  over  Offield  Creek. 

Richmond,  Ind. — Bids  will  be  received  until  11  a.m.,  Aug.  21, 
Dy  L  S  Bowman,  Audr.  of  Wayne  County,  for  the  construc- 
tion of  the  Spruce  St.  Bridge  over  Paddy's  Run  in  the  town 
of  Centerville;  a  concrete  culvert  about  one  mile  south  of 
Centerville;  the  North  12th  St.  Bridge  over  the  White  Water 
River  in  the  city  of  Richmond,  and  repairing  the  Short  Creek 
Bridge  on  the  Richmond  and  Liberty  Pike  in  Wayne  Township. 

Detroit,  Mich. — Bids  will  be  received  until  Sept.  1  by  the 
Department  of  Public  Works  for  repairing  the  Belle  Isle 
Bridge  at  a  cost  not  to  exceed  $100,000.  George  H.  Fenkell 
is  Comr.  of  Pub.  Wks.    Noted  June  17  and  July  22. 

•fDison,  III. —  (Official) — The  Superintendent  of  Highways 
of  Lee  County  has  awarded  the  contract  for  reflooring  the 
Grand  Detour  Bridge  between  Lee  and  Ogle  Counties  to  the 
FREEPORT  BRIDGE  CO.,  Freeport,  at  $7778.  Other  bidders 
were-  North  Steel  &  Concrete  Co.,  Freeport,  $8386;  Meffley  & 
Son  Galena,  $9010;  Wellingford  Co.,  Prophetstown,  $8962;  Bil- 
more  Co.  Ashton,  $8834;  Winamac  Construction  Co.,  Winamac, 
Ind  $7759-  E.  B.  Llovd,  Dixon,  $7580;  McAlpine  Co.,  Dixon, 
$8378;  Cox  &  Johnson,  Dixon,  $7995.    Noted  Aug.  5. 

-fAudubon,  Iowa — (Official) — The  Board  of  Supervisors  of 
Audubon  County  has  awarded  the  contract  for  the  construc- 
tion of  five  concrete  culverts  and  two  bulkheads  to  the 
JENSEN  CONSTRUCTION  CO.,  Kimballton,  Iowa,  at  $4013. 
Other  bidders  were:  Lang  Construction  Co.,  $4225;  Kimball- 
ton Construction  Co.,  $4250.  C.  D.  Forsbeck  is  County  Engr. 
Noted  Aug.  5. 

Dcs  Moines,  Iowa — Plans  are  being  prepared  by  John  W. 
Budd,  Countv  Engr.  of  Polk  County,  for  the  construction  of 
about  20  bridges  and  culverts  to  cost  from  $500  to  $1000  each. 
Bids  will  soon  be  asked.    F.  J.  Alber  is  County  Audr. 

Guthrie  Center,  Iowa — (Official) — Bids  will  be  received  un- 
til 1  p.m.,  Aug.  24,  by  the  Auditor  of  Guthrie  County  for  the 
construction  of  three  county  bridges. 

Austin,  Minn. — Bids  will  be  received  until  4  p.m.,  Sept.  10. 
by  the  Commissioners  of  Mower  County  for  the  construction 
of  19  bridges.    O.  J.  Simmons  is  County  Audr. 


Ellinwood,  Kan. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  C.  F.  Younkin,  Clk.  of  Barton  County,  Great 
Bend,  for  the  construction  of  a  reinf  orced-concrete  bridge 
across  the  Arkansas  River  between  Lakin  and  Comanche 
Townships,  about  one  mile  south  of  Ellinwood.  The  bridge 
will  be  about  400  ft.  long  with  a  24-ft.  roadway.  Noted 
July  22. 

Ellsworth,  Kan. — Bids  will  be  received  until  Sept.  18  by  the 
Commissioners  of  Ellsworth  County  for  the  construction  of  a 
280-ft.  reinforced-concrete  bridge,  for  repairing  a  250-ft.  steel 
bridge,  and  for  building  eight  miles  of  roads  and  culverts  in 
Garfield  and  Empire  Townships.  A.  J.  Klingenschnudt  is 
County  Clk.    G.  R.  Wolf  is  County  Engr. 

+Wichita,  Kan. —  (Official) — The  Commissioners  of  Sedg- 
wick County  have  awarded  the  contract  for  a  reinforced- 
concrete  bridge  over  the  drainage  canal  on  21st  St.  to  the 
GLOBE  CONSTRUCTION  CO.,  Wichita,  at  $3797.  Other  bid- 
ders were:  Canton  Bridge  Co.,  $4155;  Missouri  Valley  Bridge 
&  Iron  Co.,  $3823.  An  appropriation  of  $4000  is  available 
for  the  work.    H.  B.  Barrett  is  County  Clk.    Noted  July  29. 

+Ft.  Yates,  N.  D. — (Official) — The  Commissioners  of  Sioux 
County  have  awarded  the  contract  for  the  construction  of 
two  steel  bridges  to  the  D.  D.  BIDWELL  CO.,  Hazelton,  N.  D., 
at  $3960.  Other  bidders  were:  M.  A.  Adams  &  Co.,  $4196; 
Linton  Bridge  Construction  Co.,  $4260;  Fargo  Bridge  &  Iron 
Co.,  $4085;  Iowa  Bridge  Co.,  $3996.    Noted  July  22. 

Chillicofhe,  Mo. — It  is  reported  that  the  Livingston  County 
Court  will  soon  ask  bids  for  replacing  bridges  destroyed  by 
the  recent  floods.    The  estimated  cost  is  $75,000. 

Llano,  Tex. — It  is  reported  that  the  Commissioners  Court 
of  Llano  County  has  ordered  plans  prepared  for  a  new  bridge 
over  the  Colorado  River.    James  T.  Powers,  Dallas,  is  Engr. 

Lawton,  Okla.- — The  Board  of  Commissioners  of  Comanche 
County  has  appropriated  $15,000  for  the  construction  of  a 
number  of  small  concrete  and  steel  bridges.  S.  A.  Joyner  is 
Engr. 

+Tucunicari,  ST.  M. — James  A.  French,  State  Engr.,  Santa  Fe, 
has  awarded  the  contract  for  the  construction  of  five  bridges 
in  Quav  Countv  to  the  MISSOURI  VALLEY  BRIDGE  &  IRON 
CO.,  Kansas  City,  Mo.,  at  $10,710. 

Walla  Walla,  Wash. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Sept.  10,  by  the  Commissioners  of  Walla  Walla  County 
for  the  construction  of  the  Swegle  Bridge.  It  will  consist  of 
a  102-ft.  steel  span  or  two  50-ft.  reinforced-concrete  arches. 
G.  C.  Cookerly  is  County  Engr.    Noted  Aug.  5. 

+Bnird,  Calif. —  (Official) — The  State  Highway  Commission, 
Sacramento,  has  awarded  the  contract  for  a  395-ft.  reinforced- 
concrete  bridge  across  the  Pit  River  to  the  ROSS  CONSTRUC- 
TION CO.,  Sacramento,  at  $28,235.    Noted  Aug.  5. 

Berkeley,  Calif. —  (Official) — The  lowest  bid  received  by  the 
Citv  Council  on  Aug.  3  for  the  construction  of  a  concrete 
bridge  across  Codornices  Creek  on  Walnut  St.  was  that  of  D. 
McDonald,  Livermore,  Calif.,  at  $5675.    Noted  July  22. 

+  Bradlev,  Calif. — The  Board  of  Supervisors  of  Monterey 
County,  Salinas,  has  awarded  the  contract  for  a  reinforced- 
concrete  bridge  across  the  Salinas  River  at  Bradley  to  W.  L. 
GILLHAM  &  SON,  at  $14,400. 

+Burliii8-ame,  Calif. — The  City  Trustees  have  awarded  a 
contract  for  the  construction  of  10  bridges  to  CHRIS  LARSEN, 
Easton,  Calif.,  at  $20,575. 

El  Monte,  Calif.- — The  lowest  bid  received  by  the  Super- 
visors of  Los  Angeles  County,  Los  Angeles,  for  the  construc- 
tion of  a  steel  bridge  over  the  San  Gabriel  River  near 
El  Monte  was  that  of  Mesmer  &  Rice,  Marsh-Strong  Bldg., 
Los  Angeles,  at  $93,000.    Noted  July  29. 

Fairfield,  Calif. — It  is  reported  that  the  Board  of  Super- 
visors of  Solano  Countv  will  receive  bids  in  September  for  the 
construction  of  three  bridges,  one  over  Pleasant  Valley  Creek 
in  Bacaville  Township,  and  two  over  Green  Valley  Creek,  one 
near  Cordelia  and  the  other  near  Nightingale  Ranch. 

+  Martinez,  Calif. — The  City  Trustees  have  awarded  the 
contract  for  the  construction  of  two  bridges  across  Alhambra 
Creek  to  MAGEE  &  LAYAS,  San  Francisco,  at  $18,000. 

Red  Bluff,  Calif. —  (Official) — Bids  were  opened  Aug.  2  by 
the  Board  of  Supervisors  of  Tehama  County  for  the  con- 
struction of  three  bridges.  The  lowest  bids  were:  Ross  Con- 
struction Co.,  Sacramento,  at  $109,000  for  the  Sand  Slough 
Bridge-  McLeran  &  Peterson  at  $14,000  and  $17,000  respec- 
tively for  the  Samson  Slough  and  Paynes  Creek  Slough 
Bridges.    H.  S.  Kuhn  is  County  Clk.    Noted  July  22. 

Ventura,  Calif. — Bids  will  be  received  until  Aug.  25  by  the 
Board  of  Supervisors  of  Ventura  County  for  constructing  the 
south  abutment  and  approach  to  the  Saticoy  Bridge,  Saticoy, 
and  for  the  construction  of  the  Conejo  Bridge  near  Camarillo, 
to  consist  of  eight  30-ft.  spans.  J.  R.  McCloskey  is  County 
Clk. 

Ventura.  Calif. — It  is  reported  that  plans  are  being  pre- 
Dared  bv  the  Countv  Surveyor  for  replacing-  12  bridges  and 
culverts*  destroyed  bv  the  floods  of  last  year.  The  estimated 
total  cost  is  $45,000. 

★  China — (Official) — Bids  will  be  received  until  10  a.m.. 
Sept  25,  by  Robert  W.  Hunt  &  Co.,  Consult.  Engr.,  Mononga- 
hela  Bank"  Bldg.,  Pittsburgh,  Penn.,  for  supplying  about  845 
tons  of  steel  bridges  for  the  Hankow-Ichang  Section  of  the 
Chinese  Hankow-Szechuan  Government  Ry. 

WATER  SUPPLY — IRRIGATION 

Jamestown,  N.  Y. —  (Official) — Plans  are  being  prepared  by 
Chapman  &  Graham,  Gokey  Bldg.,  Jamestown,  for  the  con- 
struction of  a  32,500-gal.  covered  concrete  reservoir,  pumping 
station  and  pipe  line  for  the  Atlas  Marvel  &  Level  Furniture 
Companies  of  Jamestown. 

■A-lVew  York,  N.  Y. —  (Official) — Bids  were  received  Aug.  10 
bv  the  Board  of  Water  Supply  for  making  six  borings  at  the 
Hudson  siphon  of  the  Catskill  aqueduct  in  Fishkill  as i  follows 
E   J   Longeer  Co.,  $1  3,445;  Harper  Machine  Co.,  $12,163;  Sulli  - 
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van  Machine  Co..  $12,145;  Pennsylvania  Drilling-  Co.,  $13,343; 
W.  G.  Stearns,  $22,078;  S.  A.  Knowles,  $14,702;  Sprague  & 
Henry,  $13,041,  and  Giles  Clark,  $16,454.     Noted  July  22. 

New  York,  IV.  Y. —  (Official) — Bids  will  be  received  until  11 
a.m..  Aug.  31,  by  the  Board  of  Water  Supply,  Municipal  Bldg., 
for  furnishing  and  erecting  water-pipe  equipment  for  oper- 
ating valves  in  the  shafts  of  the  city  tunnel  of  the  Catskill 
Aqueduct. 

+  New  York,  IV.  Y. —  (Borough  of  Brooklyn)  —  (Official) — The 
contract  has  been  awarded  to  the  JOHN  H.  HEARN  CON- 
STRUCTION CO.,  63  West  46th  St.,  New  York,  at  $20,000,  for 
constructing-  the  New  Utrecht  pumping  station  at  14th  St., 
Borough  of  Brooklyn.     Noted  July  1. 

East  Orange,  NT.  J. —  (Official) — Bonds  for  $125,000  have 
been  sold,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  distributing  system.  Lincoln  E.  Rowley  is 
City  Clk.     Noted  July  22. 

Gloucester  City,  N.  J. — Bids  will  be  received  until  Aug.  20 
by  the  city  for  furnishing  and  installing-  equipment  for  the 
water-works  and  driving  a  deep  well.  A.  Blatchley,  Drexel 
Bldg.,  Philadelphia,  Penn.,  is  Engr.  and  J.  F.  Lenny  is  City  Clk. 

Pitman,  IV.  J. — The  Board  of  Public  Utility  Commissioners 
has  ordered  the  .  Pitman  Water  Supply  Co.  to  install  fire 
hydrants  in  the  borough. 

+Easton,  Penn. — The  contract  has  been  awarded  by  the 
South  Easton  Water  Co.  to  the  R.  T.  &  C.  D.  STEWART  CO., 
Easton,  for  constructing-  about  a  mile  of  water  mains  from 
23rd  St.  to  the  Eilden  tract  in  Palmer  Township. 

Johnstown,  Penn. — The  Johnstown  Water  Co.  plans  to  build 
an  800,000,000-g-al.  reservoir  on  Laurel  Run. 

Annapolis,  Mil. — The  Annapolis  Water  Co.  has  decided  to 
install  a  liquid  chlorine  plant.    Noted  May  20. 

Bloomington.  Md. — The  Piermont  Water-Works  Co.  plans 
to  install  a  liquid  chlorine  plant. 

Silver  Spring.  Md. — The  installation  of  a  water  system  is 
under  consideration  by  the  Commissioners  of  Montgomery 
County. 

Orange.  Va. — An  election  will  be  held  Aug-.  31  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  water  system. 

South  Boston,  Va. —  (Official) — Bonds  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the 
installation  of  a  water  system.  As  soon  as  the  bonds  are  sold, 
the  work  will  be  advertised.  W.  L.  Penick  is  Mayor.  Noted 
Feb.  11  and  Aug.  5. 

Apex,  IV.  C. — A  franchise  has  been  granted  to  the  Municipal 
Service  Corporation  to  construct  and  operate  water,  sewer 
and  electric-light  systems. 

Lumherton,  N.  C. — The  improvement  of  the  water  system 
and  electric-light  plant  is  contemplated  bv  A.  E.  White,  Mayor. 
The  estimated  cost  is  $25,000.  Gilbert  C.  White,  Charlotte,  is 
Consult.  Engr.     Noted  Dec.  3,  1914. 

Baeford,  N.  C. — The  citizens  voted  in  favor  of  issuing  bonds 
for  $30,000,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  water  and  sewer  systems. 

Salisbury,  N.  C  Bonds  for  $125,000  have  been  voted  by  the 

citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  pumping  plant  on  the  Yardkin  River.  Noted  May  6 
and  July  15. 

Atlanta,  Ga. — An  election  will  be  held  Sept.  30  to  vote  on 
the  question  of  issuing  $750,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  improvement  of  the  water  system. 
R.  M.  Clayton  is  Chn.  of  Construction.    Noted  Aug.  5. 

Boston,  Ga. — Plans  are  being  prepared  by  W.  Hopson 
Goobloe,  Macon,  for  the  extension  of  the  water  system.  The 
estimated  cost  is  $25,000.     Noted  July  29. 

Salerno,  Fla. — According  to  press  reports  a  company  will 
be  incorporated  with  $200,000  capital  by  B.  W.  Mulford  and 
others  and  will  construct  a  water  system  and  electric-light 
system. 

Gretna,  L,a. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  water  system.  Plans  have  been  prepared  bv  Frank 
T.  Payne,  City  Engr.  The  estimated  cost  is  $45,000."  Noted 
July  15  and  22. 

South  Fulton,  Tenn. —  (Fulton  post  office) — An  election  will 
be  held  Sept.  4  to  vote  on  the  question  of  issuing  $5000  in 
bonds,  the  proceeds  of  which  will  be  used  for  the  construction 
of  a  water  system. 

+Shelhyville,  Ky. — The  contract  has  been  awarded  to  the 
CONTINENTAL  JEWEL  FILTRATION  CO.,  New  York.  N.  Y., 
at  $15,000,  by  the  Kentucky  Utilization  Co.  for  the  installation 
of  a  filtration  plant.    Noted  Apr.  29. 

Attiea,  Ohio — Bids  will  be  received  the  latter  part  of  Sep- 
tember for  the  construction  of  a  filtration  plant.  The  esti- 
mated cost  is  $9000.  John  Schoppler  is  City  Clk.  Noted 
July  22. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Aug.  20, 
by  A.  R.  Callow.  Comr.  of  Pur.  and  Supplies,  for  making 
borings  at  the  site  of  the  proposed  Kirkland  filter  plant  and 
for  excavating  test  pits. 

East  View,  Ohio — ( Warrensville  post  office) — (Official) — ■ 
Bids  will  be  received  until  noon,  Aug-.  30,  by  Charles  E. 
Burger,  Clk.,  for  constructing-  a  6-in.  water  main  in  Allen 
and  Elm  St.  The  Pease  Engineering  Co.,  Marshall  Bldg., 
Cleveland,  is  Engr.    Noted  July  29. 

Kings  Mills,  Ohio — The  Peters  Arms  Co.  will  install  a  cold 
water  system  at  its  plant.  About  4500  ft.  of  pipe  will  be 
required. 

Middletown,  Ohio — The  citizens  voted  in  favor  of  issuing 
bonds  for  $120,000,  the  proceeds  of  wTiich  will  be  used  for 
the  construction  of  a  water  system. 

Wellington,  Ohio — The  low  bidder  for  constructing  a  water 
system  was  Gangla  &  Shannon,  Akron,  at  $35,615.  The  Ken- 
nicott  Co.,  134  South  La  Salle  St.,  Chicago,  111.,  was  low  bidder 
at  $5000  for  filter  equipment.    Noted  July  15. 

Indianapolis,  Ind. — The  Board  of  Public  Works  has  author- 
ized the  laying  of  water  mains  in  portions  of  Beechwood  Ave., 
Ohio  and  Gale  St.  and  in  Hemlock  Ave. 


New  Albany,  lnd. — Bids  will  soon  be  received  by  the  New 
Albany  Water  Works  Co.  for  the  construction  of  a  filtration 
plant. 

Chicago,  111. — Bids  will  be  received  until  Aug.  20  by  W  R 
Moorhouse,  Comr.  of  Pub.  Wks.,  for  constructing  a  chlorinat- 
ing plant  at  the  22nd  St.  pumping  station. 

Monticello,  111. —  (Official) — Bids  will  be  received  until  7 
P.m.,  Sept.  7,  by  the  City  Clerk,  for  furnishing  and  installing 
a  deep  well  pump  and  service  pumps. 

St.  Charles,  111. — Bids  will  be  received  about  Sept.  1  by  the 
Local  Improvement  Board  for  making  extensions  to  the 
water  system.  About  three  miles  of  water  mains  will  be 
laid.    John  W.  Wilson,  Haines  Blk.,  St.  Charles,  is  Engr. 

Sparta,  111. — Bids  will  be  received  until  Aug.  24  by  J  F 
Swain  City  Clk.,  for  constructing-  a  water  system.  Noted 
June  3. 

Jefferson,  Wis. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Aug.  30,  by  the  Water  &  Light  Department,  for  the  con- 
struction of  two  steel  tainter  gates,  each  16x6  V2  ft.  with  gate 
hoists  and  three  concrete  piers.  C.  B.  Stewart,  Madison,  is 
Consult.  Engr. 

Kewaunee,  AVis. — Plans  have  been  prepared  for  the  con- 
struction of  a  new  water  system.  Bonds  for  $30,000  have  been 
voted  for  the  construction  of  the  water  system. 

Manitowoc,  Wis. — The  city  plans  to  install  two  pumps  at 
the  water-works.    Arthur  Reichert  is  City  Clk. 

Milwaukee,  Wis — The  Council  contemplates  spending  $7500 
to  make  an  investigation  including  test  borings  of  feasibility 
of  extending  the  Linwood  Ave.  intake  water  tunnel  2500  ft. 

Arcadia,  Iowa — Bonds  for  $7500  have  been  voted  bv  the 
citizens.  •  The  proceeds  will  be  used  for  the  construction  of 
a  water  system. 

Chariton,  Iowa — (Official) — Bids  will  be  received  until 
2  p.m.,  Aug.  24,  by  W.  H.  Householder,  City  Clk.  for  con- 
structing an  earth  dam  of  about  55,000  cu.vd.  of  embankment 
pump  house,  gravity  filter  plant,  pumps,  motors,  engines  and 
12,800  ft.  of  10-in.  force  main.  M.  G.  Hall,  Centerville,  is  Engr. 
Noted  July  1  and  Aus.  5. 

+Dcnison,  Iowa — (Official) — Bids  were  received  Aug.  12 
for  drilling-  a  well  as  follows:  W.  H.  GRAY  &  BRO,  Chicago, 
Til.,  at  $6000  (awarded  contract);  R.  F.  Shirkliff,  Robinson, 
111.,  $6450;  S.  B.  Geiger,  Chicago,  111.,  $6800;  W.  H.  Cater  Con- 
tracting Co.,  Chicago,  111.,  $6900;  C.  P.  Brandt  Co.,  Indianapolis, 
Ind.,  $8300,  and  Cambridge  Drilling  Co.,  Cambridge,  111.,  $8500. 
Noted  July  15  and  29. 

♦Riverside,  Iowa — The  contract  for  the  laying-  of  water 
mains  was  awarded  to  BASH  &  JONES,  Joplin,"  Mo.,  at  $8474 
Other  bidders  were:  Alamo  Engine  &  Supply  Co.,  Omaha,  Neb 
$8778;  Public  Service  Construction  Co.,  Omaha,  Neb.,  $9339: 
the  Bickel  .Co..  Kansas  City,  Mo.,  $9021;  Ludlow  Valve  Co 
Chicago,  111.,  $9085;  Theodore  Becker,  Geneseo,  111.,  $9988-  C 
W.  Roland  &  Co.,  Des  Moines,  $9362.  The  contract  for  the 
construction  of  an  elevated  tank  was  awarded  to  the  DES 
MOINES  BRIDGE  &  IRON  CO.,  Des*  Moines,  at  $12,351.  The 
Chicago  Bridge  &  Iron  Co.,  Chicago,  111.,  at  $13,200,  was  the 
only  other  bidder.     Noted  July  22. 

Shelby,  Iowa — Plans  are  being  prepared  by  J.  H.  Mayne, 
Council  Bluffs,  for  the  construction  of  a  water  system. 

Traer,  Iowa — A  special  election  will  be  held  to  vote  on  the 
question  of  issuing  $6000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  enlargement  of  the  water  system.  Noted 
May  27. 

+ Duluth,  Minn. — The  contract  has  been  awarded  to  SIMON 
JOHNSON,  at  $6012,  by  the  City  Council,  for  laying  water  and 
gas  mains  in  Minnesota  Ave. 

Luverne,  Miun. —  (Official) — Bids  will  be  received  until  Aug. 
24  by  S.  C.  Rea,  City  Recdr.,  for  constructing  a  reinforced- 
concrete  reservoir. 

Oswego,  Kan. — The  citizens  contemplate  issuing-  bonds,  the 
proceeds  of  which  will  be  used  for  the  extension  and  improve- 
ment of  the  water  system. 

Milligan,  Neb. — Bids  will  be  received  until  10  a.m.,  Aug.  24, 
by  the  City  Clerk  for  constructing  a  water  system.  The  esti- 
mated cost  is  $9800.  The  Martz  Engineering  Co.,  Lincoln,  is 
Engr.    Noted  June  10. 

Pleasanton,  IVeb. — Bonds  for  $9000  have  been  voted.  The 
proceeds  will  be  used  for  the  construction  of  a  water  system. 
E.  H.  Morey,  Kearney  City,  is  Engr. 

Missoula,  Mont. —  (Official) — The  citizens,  at  a  recent  elec- 
tion, voted  against  the  question  of  issuing  bonds,  the  proceeds 
of  which  was  to  have  been  used  for  the  construction  of  a 
water  system.    Noted  July  1. 

Eldorado  Springs,  Mo. — An  election  will  be  held  Aug.  24 
to  vote  on  the  question  of  issuing  $15,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  extension  of  the  water 
system.    O.  E.  Siders  is  City  Clk. 

Plattsburg,  Mo — Plans  are  being  prepared  by  E.  B.  Mur- 
ray, 920  Walnut  St.,  Kansas  City,  for  the  construction  of  a 
water  system,  the  estimated  cost  of  which  is  $28,000. 

Adkadelphia,  Ark. — A  filter  will  be  constructed  on  Ouachita 
River  bv  the  Arkansas  Light  &  Power  Co.  The  estimated 
cost  is  $75,000.    Noted  Oct.  1. 

Sparkman,  Ark. — The  construction  of  a  water  system  is 
under  consideration. 

Walnut  Ridge,  Ark. — The  citv  plans  to  construct  a  water 
system,  the  estimated  cost  of  which  is  $40,000.  W.  E.  Beloate 
is  Comr.     Noted  June  3. 

Mineral  Wells,  Tex. — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  bonds  for  $74,000.  The  pro- 
ceeds was  to  have  been  used  for  the  purchase  of  Lake  Pinto 
and  for  the  construction  of  a  water  system.    Noted  July  8. 

Hill  City,  Idaho — A  water  system  will  be  installed  by  H. 
Scruggs,  Hill  City,  according  to  press  reports. 

Hollister.  Idaho — A  water  system  will  be  installed  by  the 
Townsite  Co.    R.  E.  Shepherd  is  interested. 
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Pocatello,  Idaho — An  election  will  be  held  to  vote  on  the 
question  of  issuing  $400,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  municipal  water  system. 

St.  Maries,  Idaho — (Official) — Bids  will  be  received  until 
noon,  Aug-.  23,  by  Charles  R.  Schulte,  City  Clk.,  for  laying 
and  relaying  wood  and  steel  water  mains  and  constructing  a 
small  concrete  dam.  A.  L.  Jaqueth  is  Engr.  The  estimated 
cost  is  $37,000.    Noted  July  22  and  Aug.  5. 

Bingham  Canyon,  Utah — (Official) — Bonds  for  $17,000  have 
been  sold.  The  proceeds  will  be  used  for  the  improvement  of 
the  water  system.    F.  W.  Quinn  is  Town  Clk.    Noted  July  29. 

Aberdeen,  Wash. — Bonds  for  $500,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  water  system.    Noted  Aug.  5. 

Bremerton,  Wash. — Bonds  for  $40,000  have  been  voted  by 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  im- 
provement of  the  water  system. 

Hillyard,  Wash. — Plans  will  be  prepared  by  Sawyer  Bros., 
White  Bldg.,  Seattle,  for  the  construction  of  a  reservoir.  The 
estimated  cost  is  $8000.    Noted  Aug.  12. 

+Pateros,  Wash. — The  contract  has  been  awarded  to  A.  E. 
WIDLAND,  Pateros,  at  $7196,  for  the  construction  of  a  water 
system.    Noted  July  22. 

.  .  Portland,  Ore. — The  City  Commission  has  granted  authority 
to  Commissioner  Daly,  Dept.  of  Pub.  Utilities,  to  make  a  pre- 
liminary investigation  for  supplying  the  suburban  part  of 
St.  John,  recently  annexed  to  Portland,  with  water. 

Portland,  Ore. — D.  D.  Clark,  Water  Engr.,  is  making  sur- 
veys for  the  construction  of  a  pumping  station,  reservoirs 
and  laying  mains  in  Linnton  addition. 

+West  Lynn,  Ore. — The  contract  has  been  awarded  to  the 
OREGON  ENGINEERING  &  CONSTRUCTION  CO.,  Oregon 
'City,  at  $65,000,  for  constructing  a  distributing  system.  Noted 
July  8. 

Los  Angeles,  Calif. — The  State  Water  Commission  has  been 
petitioned  by  the  city  to  allow  12  years  for  the  completion 
of  the  water-supply  project.  E.  P.  Scattergood  is  Engr.-in- 
Charge. 

Chatham,  IV.  B. — A  reservoir  will  be  constructed  at  an  esti- 
mated cost  of  $20,000.     A.  N.  McKay  is  Engr. 

Beauceville,  Que. — Bids  will  soon  be  received  by  the  Town 
Council  for  the  construction  of  water,  drainage  and  electric- 
light  systems.  F.  Mignault,  Sherbrooke,  is  Engr.  Noted 
June  17. 

SEWERS 

Rochester,  N.  H. — EMs  will  be  received  until  Aug    31  by 
the  Water  and  Sewer  Committee  for  the  construction  of  ap 
proximately  8100  ft.  of  8-  to  12-in.  pipe  sewers.     F.  Husse1 
is  Clk.  of  the  Water  and  Sewer  Com. 
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+Boston,  Mass. —  (Official) — Bids  were  received  Dec.  23  by 
the  Department  of  Public  Works  for  the  construction  of  the 
Faneuil  Valley  Brook  Conduit  in  Faneuil  and  Oakland  St 
from  H.  F.  SPINACH,  at  $16,584  (awarded  contract);  A.  Cefalo' 
$16,661;  J.  Landis,  $17,193;  McCarthy  &  Walsh,  $17  297-  M 
De  Sisto,  $17,390;  James  J.  Conway,  $17,391;  West  Roxbury 
Trap  Rock  Co.,  $17,567;  M.  H.  Kelley,  $17,962;  J.  Driscoll  Son 
$17,978;  Merrimack  Construction  Co.,  $18,149;  A.  Barufaldi 
$18,445;  William  L.  Dolan,  $18,979;  J.  McCourt  Co.,  $22  539- 
Engineer's  estimate,  $18,928.    Noted  Dec.  17. 

+Pittsfield,  Mass. — The  contract  for  the  construction  of  17 
new  filter  beds  at  the  sewage-disposal  plant  has  been  awarded 
to  R.  W.  EMERSON,  Pittsfield,  at  $21,544.    Noted  July  29. 

-frWoonsocket,  R.  I. —  (Official) — Bids  will  be  received  until 
4:45  p.m.,  Aug.  24,  by  the  Board  of  Sewer  Commissioners  for 
the  construction  of  approximately  4400  ft.  of  8-in.  and  500  ft. 
of  15-in.  sanitary  sewers  and  appurtenances.  Frank  H  Mills 
is  City  Engr. 

Broekport,  N.  Y. — Bids  will  be  received  until  Aug.  25  by  F 
E.  Reynolds,  Village  Clk.,  for  the  construction  of  a  sewage- 
disposal  plant.    The  estimated  cost  is  $25,000.    Noted  June  3. 

Buffalo,  N.  Y. — The  City  Council  will  construct  sewers  in 
Texas  and  Babcock  St. 

★Buffalo,  N.  Y — (Official) — Bids  will  be  received  until  2-30 
p.m.,  Aug.  25,  by  the  State  Hospital  Commission,  Albany  for 
the  renewal  of  sewer  lines  at  the  Buffalo  State  Hospital 
E.  S.  Elwood  is  Secy.  State  Hospital  Comn. 

+New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — The 
contract  for  the  construction  of  sewers  and  appurtenances  in 
Randall,  Metcalf  and  Bronx  River  Ave.  has  been  awarded  to 
RODGERS  &  HAGGERTY.    Noted  July  22. 

New  York,  N.  Y.— (Borough  of  Brooklyn)  — (Official)— Bids 
will  be  received  until  11  a.m.,  Aug.  25,  by  L.  H.  Pounds  Bor- 
2uifhJPre^'  for  the  construction  of  sewers  in  Clara,  54th!  East 
26th  St.,  Kenmore  PI.,  Dumont  and  Rochester  Ave. 

+New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  

The  contract  for  the  relocation  and  reconstruction  of  sewers  in 
Rector  St.  has  been  awarded  to  the  LAWRENCE  CONTRACT- 
ING CO.,  2409  Walton  Ave.,  New  York,  at  $11,886.    Noted  Aug. 

New  York,  N.  Y.— (Borough  of  Manhattan)— (Official)  — 
Bids  were  received  Aug.  16  by  Marcus  M.  Marks,  Borough 
Pres.  for  the  construction  of  sewers  in  Ellwood  St.  and  Sher- 
man Ave.,  from:  Di  Menna  &  De  Paola,  $6269;  C.  E  Farrell  Co 
|5°05:  Knight  &  Di  Micea  $5812;  Lawrence  Contracting  Co" 
$5452;  J.  J.  Haiduvan,  $5706:  Carafagno  &  Dragonetti  $5187- 
Caspermo  &  De  Blasio,  $6068;  Briggs  &  McLaughlin.'  $5348: 
Patrick  Reilly  $5717;  Joseph  L.  Brennan.  $5964;  Di  Menna  & 
De  Blassia,  $5005;  Melrose  Construction  Co.,  $5297-  W  F  El- 
ray,  1640  Maconds  Rd.,  New  York,  $3512.    Noted  Aug.  12.' 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  Aug.  24,  by  Calvin  D.  Van  Name 
tsorough  Pres.,  for  the  reconstruction  of  sewers  in  Taylor  St! 

★Oswego,  N.  Y.— (Official)— Bids  will  be  received  until 
I  p.m.,  Aug.  20,  by  the  Department  of  Public  Works  for  sewer 
construction.    Charles  W.  Linsley  is  Comr.  of  Pub.  Wks. 

„r,tnYo09ntown  HAeiffntoSV  I'  Y.— (Official)— Bids  will  be  received 
*2:lr°  P-m-.  Aug.  31,  by  William  B.  Osgood  Field,  Pres  of 
Bd.  of  Mgrs.,  New  York  State  Training  School  for  Boys,  for 


the  construction  of  sewers  and  a  sewage-disposal  plant  at  the 
New  York  State  Training  School  for  Boys. 

„.  Jersey  City,  N.  J. — Bids  will  be  received  until  11  a.m.,  Aug 
i?j  b?f,  the  Clty  for  constructing  sewers  in  Jackson  Ave  from 
Woodlawn  Ave.  and  Warner  St.    M.  I.  Fagen  is  City  Clk. 

Newark,  N.  J. — Bids  will  be  received  until  3:30  p.m.,  Aug. 
26,  by  the  Board  of  Street  and  Water  Commissioners  for  the 
construction  of  Section  No.  1  of  the  Meadowbrook  Outlet 
Sewer.    M.  R.  Sherrerd.  is  Engr. 

South   Orange,  N.  J. — Bids  will  be  received   until  8pm 
bept    7,  by  the  Township  Committe  for  the  construction  of 
sanitary  sewers  in  Millburn  Ave.    Edmund  R.  Halsey  is  Engr. 
•     !t^rie'  ,p^nn- — Tne  contract  for  the  construction  of  sewers 
cUlTRUCTION  CO.fat  ^!on3aWarded  t0         CENTRAL  OHIO 

or  IlebarS°*J;  Penn- — Bi<3s  will  be  received  until  5  p.m.,  Aug. 
25,  by  T.  R.  Crowell,  City  Engr.,  for  the  construction  of  a 
Ju7ya29  Plant  with  a  capacity  of  900,000  gal.  Noted 

Sellersville,  Penn. — Bids  will  be  received  until  Aug.  30  by 
Za"c.  Borough  Secy.,  for  the  construction  of  approxi- 
n^telyJ?,6!?,ft\of  8"'  10"  and  12-in-  sewers.    Bascom  &  Sieger, 
Room  505,  Allentown  National  Bank  Bldg.,  Allentown,  is  Engr. 

West  Chester,  Penn. — Bids  will  be  received  until  Aug.  24 
if  nnZ  for-  th-e  construction  of  a  sewage-disposal  plant 
and  1500  ft.  c.-i.  force  mains.  Remington  &  Vosburg,  Cam- 
den, N.  J.,  is  Consult.  Engr.     Noted  July  29. 

Rockville,  Md. — Plans  are  being  prepared  for  the  construc- 
T  *ni  °  Tr,a,,se^er  system  and  a  sewage-disposal  plant  in  the 
Little  Falls  Branch  District.  The  estimated  cost  is  $125,000. 
Noted  July  8. 

*,ocSI-vef  SP'inss.  Md;— (Official)— The  State  Board  of  Health 
nas  instructed  the  County  Commissioners  of  Montgomery 
County  to  install  sewer  and  water  systems. 

Towson,  Md. — The  city  contemplates  the  construction  of  a 
?sl40  000  a  sewa^e-disP°sal  plant.    The  estimated  cost 

«iQ^aoriT«^ursV^a-"_(^nlcial)— An  Imhoff  sewage-disposal 
plant  and  filter  beds  will  be  constructed  bv  the  city  forces 
Aug  e s5tlrnated  cost  is  $6000.    J.  H.  Downing'  is  Mayor.  Noted 

^hl,ll'Po%  aYa  ^a-r"A^  a  recent  election  the  citizens  voted 
to  issue  $20,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  sewers. 

Salisbury,  N.  C.— At  a  recent  election  the  citizens  voted 
to  issue  $20,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  sewers.    Noted  July  15. 

+*Greenville,  S.  C  (Official)— The  contract  for  the  con- 
struction of  sanitary  sewers  has  been  awarded  to  CASE  & 
COTHRAN,  Atlanta,  Ga.,  at  $11,006.  Other  bids  were-  Slat- 
tery  &  Henry,  Greenvill3,  $12,607;  Sullivan,  Long  &  Hagertv 
Bessemer,  Ala.,  $11,617,  Porter  &  Boyd,  Charlotte  N  C 
$14,338;  B.  F.  Meeks  Construction  Co.,  Atlanta,  Ga.  '$12  603-' 
Dysard  Construction  Co.,  Atlanta,  Ga.,  $11,206;  Smallwood 
Construction  Co.,  Chattanooga,  Tenn.,  $15,057;  J.  R  Lawrence 
&  Son,  Greenville,  $ll,50f>.    Noted  Aug.  5. 

Dunedin,  Fla. — An  election  will  be  held  Sept.  14  to  vote 
on  the  question  of  issuing  $5500  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  sanitary  sewers  and  a  sewage- 
disposal  plant.    Walter  Bull  is  Mayor.    Noted  Aug.  5. 

Miami,  Fla. — Ah  election  will  be  held  Sept.  21  to  vote  on 
the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  be  used  to  pay  the  city's  share  of  the  cost  of  con- 
structing sanitary  sewers.    Noted  July  8. 

Ocala,  Fla. —  (Official) — Bids  will  be  received  until  Sept  14 
by  J.  M.  Meffert,  Pres.  of  the  Council,  for  the  construction  of 
a  sewer  system  and  a  sewage-disposal  plant.  The  estimated 
cost  is  $100\000.    Noted  Aug.  12. 

Akron,  Ohio — Bids  will  be  received  until  noon,  Aug  21 
by  C.  P.  Parker,  Dir.  of  Pub.  Wks.,  for  the  construction  of 
sewers  in  La  Croix,  Gertrude,  Abel  and  Thornton  St. 

Alliance,  Ohio — Bids  will  be  received  about  Sept.  10  by  the 
city  for  the  construction  of  a  sewage-disposal  plant.  The 
estimated  cost  is  $40,000.    W.  P.  Barnum  is  Mayor. 

Cincinnati,  Ohio — Bids  were  received  July  27  by  the  Direc- 
tor of  Public  Service  for  the  construction  of  sewers  in  (a) 
Pogue  Ave.,  (b)  Seegar  and  Waverly  Ave.,  from:  Runck  Bros 

(a)  $5701;  M.  J.  McCarthy,  (a)  $6035;  Evan  Evans,  (a)  $6260' 

(b)  informal;  John  Ruebel,  (a)  $6731;  Wagner  &  Boehning 
(a)  $7637,  (b)  $1744;  Welling  &  Franz,  (b)  $1614;  Cavanaugh 
&  Connelly,  (b)  $1842.    Noted  Aug.  22.  B 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Aug.  26 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  the  construction  of 
sewers  in  Knorr  Ave.  and  Pinckney  St.  and  right-of-way. 

^Cincinnati.  Ohio — The  contract  for  the  construction  of 
sewers  in  South  Court  St.  has  been  awarded  to  THOMAS  P 
STRACK,  at  $5623. 

Findlay,  Ohio — The  City  Council  will  construct  10-  and 
12-in.  sewers  in  various  streets.    The  estimated  cost  is  $8174. 

+Hamilton,  Ohio — Contracts  for  sewer  construction  have 
been  awarded  by  the  Board  of  Control  to  CHARLES  F  SMITH 
CO.,  Dayton,  at  $21,389,  for  constructing  sanitary  sewers  in 
District  No.  1  and  to  JOHN  L.  WALKER  CO.,  Hamilton,  at 
$22,507,  for  constructing  sanitary  sewers  in  District  No.  2. 

Mansfield,  Ohio — At  a  recent  election  the  citizens  voted  to 
issue  $100,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  a  sewage-disposal  plant.    Noted  May  6. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  31, 
by  Charles  J.  Sanzenbacher,  Clk.  of  the  Bd.  of  Lucas  County 
Comrs.,  for  the  sale  of  $20,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  local  Sanitary  Sewer  No.  20  in 
Lucas  County. 

Youngstown,  Ohio — Bids  will  be  received  until  noon,  Aug. 
23,  by  the  Director  of  Public  Service  for  the  construction  of 
sewers  in  Halvin,  Poplar  and  Hamburg  St.  H.  C.  Fox  is  City 
Clk. 

Lafayette,  Ind. —  (Official) — Bids  will  not  be  received  this 
year  for  the  construction  of  storm  and  sanitarv  sewers.  H 
B.  Overesch,  Jr.,  is  City  Engr.    Noted  Aug.  5. 
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Logunsport,  Ind. — Plans  are  being  prepared  by  the  City 
Engineer  for  the  construction  of  sewers  in  the  eastern  section 
of  the  city.    The  estimated  cost  is  $350,000. 

Muncie,  Iud. — Plans  are  being  prepared  by  B.  P.  Deardorff, 
City  Engr.,  for  the  construction  of  a  sewer  system  in  the  Con- 
gerville  and  Industry  Sections.     The  estimated  cost  is  $50,000. 

tFeutou,  Mich. — The  contract  for  the  construction  of  a 
sanitary  sewer  system  has  been  awarded  to  WHALEY  & 
EDWARDS,  Milan,  at  $19,368. 

Grand  Rapids,  Mich. — The  city  has  been  granted  an  exten- 
sion of  time,  by  the  Supreme  Court,  until  Jan.  3,  1916,  in  which 
to  stop  the  pollution  of  the  Grand  River  by  constructing  a 
sewage-disposal  plant.  Hoad  &  Decker  is  Engr.  Noted 
July  15.  . 

Chicago,  111. — Bids  will  be  received  until  11  a.m.,  Aug.  20, 
by  the  Board  of  Public  Works  for  the  construction  of  sewers 
in  various  streets. 

+Galesburg,  111. — The  contract  for  the  construction  of  sew- 
ers in  North  West  and  various  other  streets  has  been  awarded 
to  D.  E.  KEELER  CO.,  Davenport,  at  $25,225. 

Salem,  111. — Plans  are  being  prepared  by  the  Caldwell  En- 
gineering Co.,  Jacksonville,  for  the  construction  of  a  sewer 
system.     The  estimated  cost  is  $50,000. 

Kenosha,  Wis. — The  City  Council  contemplates  the  con- 
struction of  sewers  estimated  to  cost  $100,000. 

+Racine,  Wis. — The  contract  for  the  construction  of  the 
Augusta  St.  sewer  has  been  awarded  to  E.  R.  HARDING,  at 
$5S00. 

Racine,  Wis. — Bids  will  be  received  until  10  a.m.,  Aug.  21, 
by  the  Board  of  Public  Works  for  the  construction  of  sewers 
in  Munroe,  Washington.  Wright  and  Lathrop  Ave. 

+Waukcsba,  Wis. — The  contract  for  the  construction  of 
sewers  in  Delafield,  Prospect,  Bidwell,  Ellis  and  Farewell  St. 
has  been  awarded  to  PRANK  CAYLL,  at  $0.96  per  lin.  ft. 

Clinton,  Iowa — Bids  will  be  received  until  8  p.m.,  Sept.  1, 
by  the  city  for  the  construction  of  8-,  24-,  30-  and  54-in.  sewers 
in  various  streets. 

Clinton,  Iowa — (Official) — Bids  will  be  received  until  Sept. 
14  by  the  city  for  the  construction  of  sewers  in  the  Fourth 
Ward.    J.  G.  Thorne  is  City  Engr.    Noted  Aug.  12. 

+Fairtield,  Iowa — (Official) — The  contract  for  the  construc- 
ion  of  sanitary  sewers  has  been  awarded  to  the  ADAMS- 
MARTIN  CONSTRUCTION  CO.,  Centerville,  at  $15,605.  Noted 
July  29. 

<f Hampton,  Iowa — The  contract  for  the  construction  of  ap- 
proximately 3S  miles  of  tile  sewers  has  been  awarded  to  the 
PLYMOUTH  CLAY  PRODUCTS  CO.,  Ft.  Dodge,  at  $165,000. 

+McGregor,  Iowa — The  contract  for  the  construction  of 
approximately  6350  ft.  of  6-  and  12-in.  vitrified  pipe  sewers 
has  been  awarded  to  the  MOORE-SIEG  CONSTRUCTION  CO., 
Waterloo,  at  $4341. 

+Mason  City,  Iowa — The  contract  for  the  construction  of 
ateral  sewers  has  been  awarded  to  the  A.  L.  WILLSON  CO. 

Primghar,  Iowa — Bids  will  be  received  about  Sept.  6  by  the 
city  for  the  construction  of  a  sewer  system.  Bruce,  Standevan 
&  Boynton,  430  Bee  Bldg.,  Omaha,  Neb.,  is  Engr.    Noted  July  22. 

+Spencer,  Iowa — (Official) — The  contract  for  the  construc- 
tion of  approximate! v  6000  ft.  of  8-.  10-  and  12-in.  sewers  has 
been  awarded  to  P.  N.  KRUSE,  Spencer,  at  $4500.  Other  bid- 
ders were:  M.  A.  Camery,  Harlan;  Dearborn  Construction  Co., 
Waterloo;  A.  L.  Chesley,  Minneapolis,  Minn.;  W.  C.  Fraser. 
St.  Paul,  Minn.;  Anderson  &  Empir,  Marshalltown.  Noted 
Aug.  5. 

+Wel»ster  City,  Iowa — A.  J.  Petersen,  Audr.   of  Hamilton 
County,  has  awarded  the  contract  for  tile  to  the  NATIONAL 
SEWER  PIPE  CO.,  Webster  City,  at  $6576,  and  for  the  con- 
struction of  Nail  Drain  No.  173  to  L.  E.  NELSON,  Ft.  Dodge,  at 
10,228. 

+  Dulnth,  Minn. — The  Citv  Council  has  awarded  the  contract 
for  the  construction  of  sewers  in  37th  St.  to  the  PASTORET 
CONSTRUCTION  CO.,  at  $18,124. 

+St.  Paul,  Minn. —  (Official) — The  contract  for  the  con- 
struction of  storm  and  sanitary  sewers  in  various  streets  to 
he  included  in  part  of  the  Snelling-Como  sewer  system  has 
been  awarded  to  THORNTON  BROS.,  at  $263,000.  Noted 
erroneously  in  the  issue  of  Aug.  5  as  having  been  awarded 
to  Thomson  Bros. 

Crofton,  Neb. —  (Official) — Bids  will  be  received  until  2  p.m., 
Sept.  3,  by  Joseph  P.  Kuehn,  Village  Clk.,  for  the  construction 
of  a  sewer  system  and  septic  tanks.  J.  D.  C.  Smith,  Harti- 
gan,  is  Engr.    Noted  Aug.  5. 

Kearney,  Neb. — The  city  contemplates  the  reconstruction 
and  extension  of  the  sewer  system. 

+Omaha,  Neb. — The  contract  for  the  construction  of  a 
storm  sewer  from  45th  and  Jones  St.  to  Saddle  Creek  has  been 
awarded  to  E.  T.  DONAHUE,  at  $4461. 

♦Mitchell,  S.  D. —  (Official) — The  contract  for  the  construc- 
tion of  sewers  in  various  streets  has  been  awarded  to  R.  J. 
BURNHAM,  Mitchell.    Noted  July  22. 

+\Vatertown,  S.  D. — The  contract  for  c.-i.  pipe  and  special 
castings  for  the  sewage  pumping  station  and  4850  ft.  of  c.-i. 
outlet  of  Class  A  pipe  has  been  awarded  to  the  AMERICAN 
OAST  TRON  PIPE  CO.,  Birmingham,  Ala.,  at  $7875.  Noted 
July  29. 

Farjto,  N.  D. — Bids  will  be  received  until  10  a.m.,  Aug.  25, 
y  A.  R.  Watkins,  City  Audr.,  for  the  construction  of  lateral 
ewers  in  12th  St.  and  in  Sewer  District  No.  1. 

Plattsburg,  Mo. — Plans  are  being  prepared  by  E.  B.  Mur- 
ray, Consult.  Engr.,  920  Walnut  St.,  Kansas  City,"  for  the  con- 
struction of  a  sewer  system  and  sewage-disposal  works.  The 
estimated  cost  is  $21,000. 

Heber  Springs,  Ark. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $25,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  sewer  system.  Noted 
,lnK.  12. 

Walimt  Ridge,  Ark. — Tt  is  reported  that  plans  are  being 
prepared  for  the  construction  of  a  sewer  svstem.  The  esti- 
mated cost  is  $20,000.    W.  E.  Lane  is  interested.    Noted  May  27. 


Beeville,  Tex. — Bonds  for  $15,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  the  extending  of  the  sewer 
system.     Noted  Aug.  5. 

+Bartlesville,  Okla. — The  contract  for  the  construction  of 
vitrified  tile  sewers  has  been  awarded  to  W.  F  POWER  Chel 
sea,  at  $30,170. 

+Steamboat  Springs,  Colo. —  (Official) — The  contract  for  the 
construction  of  a  sanitary  sewer  system  has  been  awarded  to 
CONRAD  WALKER,  North  Platte,  Neb.,  at  $59  129  Noted 
Aug.  5. 

Dexter,  N.  M. — The  city  contemplates  the  construction  of  a 

sewer  system. 

+Richfield,  Utah — (Official) — The  contract  for  the  con- 
struction of  sewers  has  been  awarded  to  BROWN  &  KLEIN- 
SCHMIDT,  Salt  Lake  City.  The  estimated  cost  is  $25,000 
Noted  Aug.  5. 

+Sait  Lake  City,  Utah — (Official) — The  contract  for  the 
construction  of  the  main  trunk  sewer  has  been  awarded  to 
GIBBONS  BROS,  and  REED  &  ROCHE,  Salt  Lake  City,  at 
$296,509.  Other  bids  were:  Thomas  J.  Shea,  $364,300;  P.  J. 
Moran,  Inc.,  $340,543;  Earl  C.  Ulen,  $338,790;  James  Kennedy, 
$335,535;  Parrott  Bros.,  $323,148.    Noted  July  22. 

Elko,  Nev. — At  a  recent  election  the  citizens  voted  to  issue 
$40,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
construction  of  a  sewer  system.     Noted  June  17. 

Seattle,  Wash. — The  Board  of  Public  Works  has  approved 
plans  for  the  construction  of  sewers  in  North  and  West  48th 
and  North  and  West  50th  St.  The  estimated  cost  is  $12  000 
and  $53,000,  respectively.    L.  B.  Youngs  is  Chn.,  Bd.  Pub.  Wks. 

Forest  Grove,  Ore. —  (Official) — Plans  have  been  prepared  by 
R.  E.  Koon,  Consult.  Engr.,  Portland,  and  A.  A.  Kirkwood, 
City  Engr.,  and  approved  by  the  City  Council  and  State  Board 
of  Health  for  the  construction  of  sewers  and  a  sewage-disposal 
plant.  Binds  will  be  received  early  in  September.  The  esti- 
mated cost  is  $90,500. 

Portland,  Ore. — The  Council  contemplates  the  construction 
of  sewers  in  East  28th  St.  from  Tillamook  to  Knott  St.  The 
estimated  cost  is  $12,000. 

Los  Angeles,  Calif. — Adam  Dalmation,  at  $10,975,  submitted 
the  lowest  bid  for  the  construction  of  sewers  in  Fountain  Ave. 
from  Western  Ave.  to  Hobart  Blvd.  and  in  various  other 
streets. 

Dartmouth,  N.  S. — The  town  Council  will  construct  sewers 
and  water  mains  in  Eskine  St.     A.  Elliott  is  Clk. 

Ottawa,  Out. — The  city  will  construct  sewers  in  Carruthers 
and  other  streets  by  day  labor.    The  estimated  cost  is  $9769. 

1'reston,  Ont. — The  Town  Council  contemplates  the  con- 
struction of  sewers  estimated  to  cost  $8200.  C.  S.  McKenzie 
is  Engr. 

Simcoe,  Ont. — Plans  have  been  prepared  for  the  construc- 
tion of  sewage-disposal  beds.    W.  C.  McCall  is  Town  Clk. 

Sudbury,  Ont. — The  Council  contemplates  extending  the 
sewer  system.    W.  J.  Ross  is  Town  Clk. 

Thorold,  Ont. — Bids  will  be  received  until  Aug.  25  by  D.  J 
C.  Munro,  Town  Clk.,  for  the  construction  of  a  sanitary  sewer 
system  and  a  sewage-pumping  station  in  St.  Andrews  Ward. 
Chipman  &  Powers,  Mail  Bldg.,  Toronto,  is  Engr. 

GARBAGE 

+  Iiiioii,  N.  J. —  (Weehawken  post  office) — The  contract  has 
been  awarded  to  JOHN  MULLER,  North  Bergen,  at  $25,000, 
for  removing  garbage  and  ashes  for  a  five-year  period.  Noted 
July  1  and  July  22. 

Decatur,  111. —  (Official) — Bids  will  be  received  soon  by  the 
Alfs  Garbage  Co.  for  the  construction  of  an  incinerator. 

Victoria,  Tex. — A  garbage  incinerator,  estimated  to  cost 
$7000,  will  be  constructed  in  "Victoria.  J.  H.  Fleming  is  Mayor. 
Noted  June  17. 

STREETS  AND  ROADS 

..oston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  24,  by  the  State  Highway  Commission  for  constructing 
6900  lin. ft.  of  road  in  Marlborough,  5900  lin. ft.  of  road  in  Lin- 
coln Township  and  11,400  lin. ft.  of  road  in  Weymouth  Town- 
ship. 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  24,  by  the  State  Highway  Commission  for  constructing 
19,000  lin. ft.  of  state  highway  in  Shrewsbury  and  Northboro 
Townships. 

+Boston,  Mass. — The  contract  for  constructing  10,900  lin. ft. 
of  road  in  Northampton  has  been  awarded  to  the  PHILPOTT 
CONSTRUCTION  CO.,  Melrose,  at  $18,572.  Other  bids  were: 
R.  F.  Hudson,  Melrose,  $20,017;  J.  C.  McCormick.  East  Provi- 
dence, $22,224;  A.  Williams,  Boston,  $22,443:  Columbia  Con- 
struction Co.,  $25,580;  D.  O'Connell's  Sons,  Holvoke,  $26,393; 
Lane  Contracting  Co.,  Meriden,  Conn.,  $26,963.    Noted  Aug.  5. 

Boston,  Mass. — Press  reports  state  that  the  Board  of  Public 
Works  has  authorized  the  widening  of  Armory  St.,  at  an  esti- 
mated cost  of  $40,000. 

Boston,  Mass. — Bids  will  be  received  until  Aug.  23  by  the 
Board  of  Public  Works  for  paving  Prince  and  Aspen  St.  and 
Blue  Hill  Ave.  with  asphalt  on  bitulithic  pavement. 

+*Albany,  N.  Y. —  (Official) — Contracts  have  been  awarded 
for  repaying  roads  in  varous  counties  as  follows: 

Repair  Contract  No.  825,  Broome  County,  1.76  miles: 
CHARLES  E.  HANEY,  Camillus,  $12,690.  Repair  Contract 
No.  S20,  Chemung  County.  2.33  miles:  FRANK  K.  LIBERA - 
TORE,  Elmira,  $12,198.  Repair  Contract  No.  830,  Chenango 
County,  3.55  miles:  PADDLEFORD  &-  KING,  Sherburne,  $14,- 
441.  Repair  Contract  No.  822,  Clinton  Countv,  1.99  miles: 
JAMES  CONWAY,  Plattsburg,  $7806.  Repair  Contract  No. 
816.  Columbia  Countv,  9.26  miles:  OLTN  T.  BENEDICT.  Pitts- 
field,  $15,426.  Repair  Contract  No.  834.  Dutchess  County,  4.12 
miles:  HENRY  CLINTON,  Poughkeepsie,  $12,950.  Repali 
Contract  No.  S27.  Putnam  and  Dutchess  Counties,  13.47  miles; 


August  19,  1915 


ENGINEERING  NEWS 


131 


THOMAS  H.  KARR,  Troy,  $9939.  Repair  Contract  No.  82S, 
Erie  County,  0.87  mile:  UNION  PAVING  CO.,  Schenectady, 
$13,503.  Repair  Contract  No.  819,  Herkimer  County,  5.46 
miles:  R.  D.  COOPER,  Little  Falls,  $6715.  Repair  Contract 
No.  637,  Monroe  County,  0.56  mile:  CROUCH  BROS.,  Roches- 
ter $12,377.  Repair  Contract  No.  S17,  Montgomery  County, 
10.91  miles:  NASH  &  GRIFFIN,  Norwich,  $4248.  Repair  Con- 
tract No.  823,  Otsego  County,  1.88  miles:  NEWPORT  CON- 
STRUCTION CO.,  Herkimer,  $19,192.73.  Repair  Contract  No. 
818,  St.  Lawrence  County,  5.50  miles:  ORLANDO  BEEDE, 
Keene  Valley,  $26,145.  Repair  Contract  No.  815,  St.  Lawrence 
County,  19.32  miles:  CLARENCE  E.  WALKER,-  Troy,  $3344. 
Repair  Contract  No.  814,  St.  Lawrence  County,  15.88  miles: 
CLARENCE  E.  WALKER,  Trov,  $2662.  Repair  Contract  No. 
824,  Schoharie  County,  0.104  miles:  J.  J.  MALLOY,  Schenec- 
tady, $2149.  Repair  Contract  No.  832,  Steuben  County,  1.14 
miles:  CHARLES  E.  HANEY,  Camillus,  $6314.  Repair  Con- 
tract No.  831,  Sullivan  County,  2  miles:  ARMSTRONG  & 
TROWBRIDGE,  Roscoe,  $12,984.  Repair  Contract  No.  833, 
Tompkins  County,  17.10  miles:  RICHARD  HOPKINS,  Troy, 
$7637.  Repair  Contract  No.  835,  Warren  County,  14.37  miles: 
DEFIANCE  CORPORATION,  Ticonderoga,  $5046.  Repair  Con- 
tract No.  821,  Westchester  County,  2.22  miles:  TRI-COUNTY 
CONSTRUCTION  CORPORATION,  Mt.  Vernon,  $3980.  Repair 
Contract  No.  826,  Westchester  County,  0.54  miles:  TRI- 
COUNTY  CONSTRUCTION  CORPORATION,  Mt.  Vernon,  $3454. 
Noted  July  15  and  Aug.  12. 

Buffalo,  N.  Y. — The  City  Council  has  voted  to  pave  a  num- 
ber of  streets. 

+New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — The 
contract  for  improving  Victor  St.  from  Van  Nest  to  Rhine- 
lander  Ave.  has  been  awarded  to  THOMAS  TENORE,  at  $7740. 
Noted  July  29  and  Aug.  12. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  Aug.  11  by  L.  H.  Pounds,  Borough  Pres.,  for 
regulating  and  repaying  with  permanent  grade  No.  1  granite 
pavement  on  a  6-in.  concrete  foundation  the  roadway  of  Ja- 
maica Ave.  from  Broadway  to  the  borough  line  as  follows:  W. 
J.  Scanlon  Co.,  $115,151;  J.  J.  B.  LaMarsh,  $106,469;  M.  T.  Mark, 
$110,161;  Empire  Construction  Co.,  $108,930;  Rosenthal  Engi- 
neering Co.,  $109,034;  H.  J.  Mullen  Contracting  Co.,  Fulton  St., 
Jamaica,  $105,297;  Lawrehoe  Contracting  Co.,  $122,164;  T.  J. 
Gallagher  $120,590;  Robertson  Construction  Co.,  $114,973. 
Noted  Aug.  5. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  until  noon,  Aug.  24,  by  Calvin  D.  Van  Name, 
Borough  Pres.,  for  regulating,  grading,  curbing  and  laying 
sidewalks  on  various  streets. 

Jersey  City,  N.  J. — Bids  will  be  received  by  the  City  Com- 
missioners until  11  a.m.,  Aug.  26,  for  repaying  a  portion  of 
Storms  Ave.  and  Concord  St.  with  Belgian  block.  M.  I.  Fagen 
is  City  Clk. 

Jersey  City,  N.  J. — The  Board  of  Commissioners  plans  to 
improve  Grove  St.,  with  granite  block  paving  laid  in  concrete. 
Henry  Byrne  is  Comr.-in-Charge  of  street  improvements. 

Newark,  N.  J. — The  Board  of  Public  Works  has  voted  to 
improve  Sussex  Ave.,  by  paving  with  asphalt. 

Newark,  N.  J. — Bids  were  received  Aug.  5  by  the  Board 
of  Public  Works  for  paving  (a)  Linsdale  PI.  from' Washington 
to  Chester  Ave.,  (b)  Tyler  St.  from  Chestnut  to  Malvern  St., 

(e)  Oxford  St.  from  Fleming  to  Passaic  Ave.,  (d)  Vesey  St. 
from  Pacific  to  McWhorter  St.,  (e)  Yates  Ave.  from  Osborne 
Terrace  346  lin.ft.  easterly,  (f).  Read  St.  from  Market  St.  to 
Passaic  Ave.,  as  follows:  Northern  Construction  Co.,  (a) 
$6974,  (b)  $2271,  (c)  $7107,  (d)  $6261,  (e)  $3559,  (f)  $6499; 
Continental  Public  Works  Co.,  (a)  $7239;  Glenfield  Construc- 
tion Co.,  (a)  $7371,  (b)  $2276,  (c)  $7103,  (d)  $6150,  (e)  $3845, 

(f)  $6529;  Uvalde  Asphalt  Co.,  (a)  $8665;  Jackson  Contracting 
Co.,  (b)  $2289,  (c)  $7369,  (d)  $6252;  Newark  Paving  Co.,  (b) 
$2329,  (c)  $7141,  (d)  $6141,  (e)  $3525,  (f)  $6546;  Standard 
Bitulithic  Co.,  (b)  $2346,  (c)  $7233,  (d)  $6299,  (e)  $3615,  (f) 
$6631;  Ralph  Sangiovanni,  (c)  $6153,  (d)  $3331;  McMahon  Con- 
struction Co.,  (f)  $6539.     Noted  July  29 

.  Newark,  N.  J. — Bids  will  be  received  until  11  a.m.,  Aug.  20, 
by  the  Board  of  Contract  and  Supply  for  improving  a  portion 
of  Excelsior  Ave. 

New  Brunswiek,  N.  J. — Bids  will  be  received  until  2:30 
p.m.,  Aug.  30,  by  the  Board  of  Chosen  Freeholders  of  Middle- 
sex County  for  improving  the  New  Brunswick-Old  Bridge 
Turnpike  from  the  New  Brunswick  City  line  to  Commercial 
Ave.  with  bituminous  concrete  on  present  macadam  base. 
Alvin  B.  Fox,  Perth  Amboy,  is  County  Engr. 

New  Brunswick,  N.  J. — Bids  will  be  received  until  2:30  p.m., 
Aug.  30,  by  the  Board  of  Chosen  Freeholders  of  Middlesex 
County  for  improving  Rahway  Ave.  from  the  Roosevelt  Wood- 
bridge  Rd.  to  the  Blazing  Star  Rd.  with  bituminous  concrete 
pavement  on  a  concrete  base.  Alvin  B.  Fox,  Perth  Amboy,  is 
County  Engr. 

+Summit,  N.  J. — The  contract  for  paving  Ridgewood  Ave 
has  been  awarded  to  the  GARAFANO  CONSTRUCTION  CO  at 
$16,000. 

West  New  York,  N.  J. — The  Town  Council  is  considering 
paving  18th  and  21st  St.  with  some  type  of  noiseless  pave- 
ment. 

+West  New  York,  N.  J. — The  Town  Council  has  awarded 
contracts  for  improving  11th  St.  to  R.  T.  EMMERSON  and 
Seventh  St.  to  HORNUNG  &  BLAIR. 

+Allentown,  Penn. — The  contract  for  paving  Hanover  Ave 
has  been  awarded  to  the  BARBER  ASPHALT  CO. 

+Fullertou,  Penn. — The  contract  for  paving  Third  St.  has 
been  awarded  to  FRANK  McINERNEY,  Easton. 

Greensburg,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  30,  by  the  County  Controller  for  constructing  and 
improving  sections  of  the  highway  in  Mt.  Pleasant  Township 
Noted  July  22  and  Aug.  5. 

+Harrisburg,  Penn. — Contracts  have  been  awarded  for  con- 
structing roads  as  follows:  Stroudsburg  Rd.  to  the  FRANKLIN 
CONSTRUCTION  CO.,  52  Vanderbilt  Ave.,  New  York  $45  624- 
Muncy  Rd.  to  DWYER  &  CO.,  Philadelphia,  Penn."  $4L877; 
Milton  Rd.  to  FOGEL  &  CO.,  Hollidaysburg,  $28,144.  Noted 
July  29. 

Philadelphia,  Penn. — Bids  will  be  received  until  noon  Aug. 
23,  by  M.  L.  Cook,  Dir.  Pub.  Ser.,  for  repairing  asphalt  pave- 
ments. 1 


Seranton,  Penn. — The  City  Council  plans  to  pave  Wyoming 
and  Monsey  Ave.  and  to  construct  sidewalks  on  Brook  St., 
at  an  estimated  cost  of  $22,000. 

Wilkinsburg,  Penn. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Aug.  21,  by  Frease  &  Sperling,  Borough  Engr.,  for  re- 
grading,  recurbing  and  repaying  a  number  of  streets. 

Baltimore,  Mil. — The  city  plans  to  repave  Hamilton  Ave. 
from  Harford  Rd.  to  Franklin  Ave. 

+Lake  Montibello,  Md. —  (Baltimore  post  office) — A  contract 
for  paving  a  number  of  streets  has  been  awarded  to  the 
CONSOLIDATED   ENGINEERING  CO.,  Baltimore,  at  $14,280. 

Lovington,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  1,  by  the  Commissioners  of  Nelson  County  for  the  sale 
of  $35,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
constructing  and  improving  roads. 

Janelew,  W.  Va. — An  election  will  be  held  Aug.  23,  to 
vote  on  the  question  of  issuing  $15,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  improving  a  number  of 
streets. 

Philippi,  W.  Va. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $20,000,  part  of  the  proceeds  to  be  used  for 
street  paving.     Noted  July  29. 

+  Bakersville,  N.  C. — The  contract  for  constructing  8% 
miles  of  road  in  Grassy  Creek  Township  has  been  awarded  to 
C.  B.  GEER  &  CO. 

Gastonia,  N.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $150,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing  roads  in  Gaston  County.  Noted 
June  24. 

Newbern,  N.  C. — Press  reports  state  that  the  Commission- 
ers of  Craven  County  will  improve  the  Central  Highway  from 
Ft.  Barnwell  to  Newbern,  about  22  miles. 

Greenwood,  S.  C. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $100,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  permanent  street  paving.    Noted  June  10. 

Palatka,  Pla. — An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $208,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  brick  roads. 

Tallahassee,  Pla. — Bids  will  be  received  until  4  p.m.,  Sept.  9, 
by  A.  H.  Williams,  City  Clk.,  for  improving  various  streets. 
Isham  Randolph  &  Co.,  Heard  Bldg.,  Jacksonvile,  is  Engr. 

Geneva,  Ala. — Bids  will  be  received  until  Aug.  27  by  the 
Commissioners  of  Geneva  County  for  sand-claying  roads,  at 
an  estimated  cost  of  $4616. 

Grove  Hill,  Ala. — Bids  will  be  received  until  Aug.  31  by  the 
Commissioners  of  Clarke  County  for  constructing  sand-clay 
roads,  at  an  estimated  cost  of  $15,600. 

New  Orleans,  La. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  the  Board  of  State  Engineers,  New  Orleans 
Court  Bldg.,  for  surfacing  about  five  miles  of  improved  earth 
highways  in  Caldwell  Parish. 

Mew  Orleans,  La. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  8,  by  the  Highway  Department  of  the  Board  of 
State  Engineers,  New  Orleans  Court  Bldg.,  for  constructing 
8.1  miles  of  improved  earth  highway  in  Red  River  Parish. 

Livingston,  Teun. — At  a  recent  election,  the  question  of 
issuing  $160,000  in  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  road  construction  was  defeated. 

Hopkinsville,  .Ky. — The  City  Council  contemplates  paving 
West  Seventh  St.  with  tarvia. 

Louisville,  Ky. — Bids  will  be  received  until  Aug.  26  by  the 
Board  of  Public  Works  for  paving  a  number  of  streets. 

+Winchester,  Ky. — The  contract  for  improving  Lexington 
Ave.  has  been  awarded  to  the  BICKEL  ASPHALT  PAVING 
CO.,  Louisville,  at  $32,201.     Noted  July  29. 

+Antwerp,  Ohio — A  contract  for  constructing  20,000  sq.yd. 
of  pavement  has  been  awarded  to  the  MOLLERING  CON- 
STRUCTION CO.,  Ft.  Wayne,  Ind.,  at  $38,000. 

+ Ashtabula,  Ohio — Contracts  have  been  awarded  for  paving 
Booth,  East,  Spencer  and  Todd  St.,  Starkweather  and  Grove 
Ave.  to  THOMAS  P.  FITZGERALD. 

Bexley,  Ohio — Bids  will  be  received  until  Sept.  4  bv  Chester 
A.  Miller,  Village  Clk.,  for  the  sale  of  $63,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  improving  College  and 
Drexel  Ave. 

-f  Cincinnati,  Ohio — The  contract  for  paving  Morgan  St. 
from  Dover  St.  to  Reading  Rd..  with  brick  has  been  awarded 
to  HENKEL  &  SULLIVAN,  at  $9378. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Aug.  25, 
by  the  Commissioner  of  Purchases  and  Supplies  for  improving 
and  repaying  Lorain  Ave.  from  West  73rd  to  West  98th  St. 
Robert  Hoffman  is  City  Engr. 

Columbus,  Ohio — (Official) — Bids  will  be  received  until  2 
p.m.,  Aug.  20.  by  Clinton  Cowen,  State  Highway  Comr.,  for 
improving  roads  in  various  counties. 

East  View,  Ohio — ( Warrensville  post  office) — Bids  will  be 
received  until  noon,  Aug.  30.  by  Charles  E.  Burger,  City  Clk  , 
for  improving  and  constructing  sidewalks  on  Helen  St",  from 
Kinsman  Rd.  to  the  village  limits.    Noted  July  29. 

+Findlay,  Ohio — The  contract  for  paving  East  Hardin  St 
has  been  awarded  to  C.  B.  HALL  &  SON,  at  $6046. 

Gates  Mills,  Ohio — Bids  will  be  received  until  noon,  Sept. 
11,  by  F.  J.  Wilson,  Clk.  of  Mayfield  Township,  for  the  sale 
of  $22,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
improving  Mayfield  and  Som  Center  Roads  in  Mayfield  Town- 
ship. 

+  Gilead,  Ohio — (Official) — The  contract  for  improving 
and  macadamizing  the  Sexon-Thatcher  Rd.  in  Gilead  and 
Canaan  Township  Rd.  has  been  awarded  to  the  FOREST  CON- 
STRUCTION CO.,  Ada.,  at  $14,544.    Noted  July  15. 

New  Hampshire,  Ohio — An  election  will  be  held  Aug.  23 
to  vote  on  the  question  of  issuing  $11,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  paving  portions  of  various 
streets. 

Niles,  Ohio — (Official) — Bids  will  be  received  until  1  p.m.. 
Aug.  18,  by  the  Commissioners  of  Road  District  No.  2  for 
improving  Watson  Rd. 
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Port  Clinton,  Ohio — Bids  will  be  received  until  noon,  Aug. 
30,  by  W.  H.  Williamsen,  Village  Clk.,  for  improving  Depot  St. 

Silverton,  Ohio — Bids  will  be  received  until  noon,  Aug.  28, 
by  A.  A.  Sprague,  Village  Clk.,  for  constructing  concrete  side- 
walks on  various  streets. 

Toledo,  Ohio — Bids  will  be  received  until  10  a.m.,  Aug.  23, 
by  the  Commissioners  of  Lucas  County,  for  improving  Lake 
St.  in  Washington  Township. 

Woodsfield,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  28,  by  the  Village  Council  for  paving  South  Main 
St.  with  hard  burned  vitrified  brick.  George  P.  Dorr  is  Clk. 
of  the  Council. 

Xenia,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  31,  bv  C.  W.  Whitmer,  Dir.  Tub.  Ser.,  for  paving  a  por- 
tion of  Third  St. 

Younsstcwn,  Ohio — Bids  will  be  received  until  noon,  Aug. 
23,  by  the  Director  of  Public  Service  for  grading  Hylda  St. 
from  Hillman  St.  to  the  Youngstown  &  Southern  Ry.  H.  C. 
Fox  is  City  Clk. 

Columbus,  Ind. — (Official) — Bids  will  be  received  until  2 
p.m.,  Sept.  14,  by  the  Commissioners  of  Bartholomew  and 
Shelby  Counties  for  constructing  a  road  on  the  county  line. 

Indianapolis,  Ind. —  (Official) — Bids   will   be   received  until 

10  a.m.,  Sept.  3,  by  the  Board  of  Public  Works  for  improving 
a  number  of  streets. 

Mt.  Clemens,  Mich. — All  bids  received  July  19  for  paving 
Grand  Ave.  from  Washington  to  Elredge  St.  were  rejected. 
Noted  July  15. 

Carlinville,  111.- — Press  reports  state  that  the  BoaTd  of 
Local  Improvements  has  voted  to  pave  First  North  St.,  at 
an  estimated  cost  of  $20,591. 

Elgin,  111. — Bids  will  be  received  until  Aug.  26  by  the 
Board  of  Local  Improvements  for  constructing  18,783  lin.ft. 
of  concrete  combined  curb  and  gutter.  M.  H.  Brightman  is 
Secy,  of  the  Bd. 

St.  Charles,  III. —  (Official) — Bids  will  be  received  until 
Sept.  1,  for  improving  various  streets.  John  W.  Wilson,  Haine 
Blk.,  St.  Charles,  is  Engr. 

Springfield,    III. —  (Official) — Bids    will    be    received  until 

11  a.m.,  Aug.  18,  by  the  State  Highway  Commission  for  con- 
structing a  brick  road  near  Dwight  in  Livingston  County. 
The  estimated  cost  of  construction  is  $17,974. 

Grand  Rapids,  Wis. — Bids  will  be  received  until  2  p.m., 
Aug.  27,  by  the  Board  of  Public  Works  for  paving  Grand  Ave. 
E.  L.  Brown  is  City  Clk. 

+Janesville,  Wis. —  (Official)— The  contract  for  paving  Wis- 
consin, South  Bluff  St.  and  Milton  Ave.  has  been  awarded  to 
GUND  GRAHAM  CO.,  Freeport,  111.     Noted  July  15. 

+Racine,  Wis. —  (Official) — The  contract  for  paving  West 
Blvd.  from  Washington  to  Kin.-de  Ave.  has  been  awarded  to 
the  WESTERN  IMPROVEMENT  CO.,  Racine,  Wis.,  at  $13,657. 
Noted  July  22. 

Creston,  Iowa — (Official) — Bids  will  be  received  until  8  p.m., 
Aug.  23,  by  Carl  Davenport,  City  Clk.,  for  improving  a  number 
of  streets.    Theodore  S.  Delay  is  City  Engr. 

+  Mt.  Gregor,  Iowa — The  contract  for  paving  Main  St.  from 
Front  to  Center  St.  has  been  awarded  to  JAMES  F.  LEI,  Du- 
buque. 

+Duluth,  Minn. — The  contract  for  paving  Colorado  St.  has 
been  awarded  to  J.  JOHNSON,  at  $9750. 

Ellsworth,  Kan. — See  item  under  "Bridges." 

Herington,  Kan. — According  to  press  reports,  bids  will  soon 
be  received  for  laying  6000  sq.yd.  of  brick  and  asphaltic  con- 
crete pavement.   C.  N.  Hull  is  City  Clk. 

Mulberry,  Kan. — Bids  will  soon  be  received  by  J.  Pedroja, 
City  Clk.,  for  paving  Military  St. 

+College  View,  Neb. — The  contract  for  paving  in  Districts 
Nos.  1  and  2  has  been  awarded  to  ABEL  &  ROBERTS,  First 
National  Bank  Bldg.,  Lincoln,  at  $90,000. 

Missoula,  Mont. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Aug.  25,  by  L.  E.  Harris,  City  Clk.,  for  improving  Pine  St. 
E.  S.  Hathaway  is  City  Engr. 

+Fornfelt,  Mo  A  contract  for  laying  28,000  sq.yd.  of  pave- 
ment has  been  awarded  to  the  CENTURY  CONSTRUCTION 
CO.,  Chicago,  111.,  at  $33,400. 

+Kansas  City,  Mo. — The  contract  for  paving  Brush  Creek 
Blvd.  from  Main  to  Oak  St.  has  been  awarded  to  J.  C.  LYLE, 
609  Grand  Ave.,  at  $10,234. 

•4-Kansas  City,  Mo. — The  contract  for  improving  Benton 
Blvd.  from  45th  St.  to  Brush  Creek  Blvd.  has  been  awarded  to 
J.  O.  WEST. 

Kansas  Citv,  Mo. — The  Park  Board  plane  to  improve  the 
Swope  Park  Blvd.  from  49th  to  63rd  St. 

Rockport,  Mo. — Press  reports  state  that  tne  citizens  con- 
template holding  a  special  election  for  the  purpose  of  voting 
on  the  question  of  issuing  $250,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  rock  roads. 

St.  Louis,  Mo. —  (Official) — Bids  will  be  received  until  m>on, 
Aug.  27,  by  the  city  for  improving  a  number  of  streets. 

Sedalia,  Mo. — Bids  will  be  received  until  Aug.  '?  ±  ror  re- 
surfacing approximately  2%  miles  of  rock  road  in  Sedalia 
Special  Road  District.    W.  H.  Powell  is  Secy. 

+  Springfield,  Mo. — A  contract  for  resurfacing  two  miles  on 
the  South"  Campbell  St.  road  with  asphaltic  macadam  has 
been  awarded  to  the  PLUMMER-ADAMS  CONSTRUCTION 
CO.,  at  approximately  $15,000. 

+McKinney,  Tex. — A  contract  for  street  paving  has  been 
awarded  to  LEVY  &  LEVY,  Dallas,  Tex.,  at  $58,605. 

+Seguin,  Tex. — The  contract  for  constructing  seven  miles 
of  the  Zorn-Redweed  Rd.  has  been  awarded  to  W.  K.  DAVIS, 
San  Antonio,  at  $15,000. 

Weatherford,  Tex. — At  a  recent  election  the  question  of  is- 
suing $60,000  in  bonds,  part  of  the  proceeds  of  which  was  to 
have  been  used  for  constructing  roads  was  defeated.  Noted 
July  1. 

Colbert,  Okla. — Press  reports  state  that  a  special  election 
will  be  held  for  the  purpose  of  voting  on  the  question  of  issu- 
ing bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 


+  Silver  City,  N.  M. — Press  reports  state  that  a  contract  for 
constructing  concrete  pavements  has  been  awarded  to  LEY- 
DEN  ORTSETPEN,  Chicago,  111.,  at  $22,408.  Other  bids  were- 
Jennings  &  Wood,  El  Paso,  $22,740;  V.  E.  Wave,  El  Paso,  $23,- 
344. 

Salt  Lake  City,  Utah — (Official) — Bids  will  be  received  un- 
til 10  a.m.,  Aug.  24,  by  the  Board  of  Commissioners  for  paving 
Ninth  South  St.  from  13th  East  St.  to  Pairview  Ave.,  15th  East 
St.  from  Ninth  South  St.  to  Yale  Ave.,  Fairview  Ave  from 
Ninth  South  St.  to  Michigan  Ave.  and  Michigan  Ave.  from  15th 
East  St.  to  Pairview  Ave. 

Wendover,  Utah — Bids  will  be  received  until  Aug.  23  by 
the  State  Road  Commission  for  constructing  about  25  miles 
of  highway  from  Wendover  to  Knolls. 

Kingman,  Ariz — At  a  recent  election  the  citizens  of  Mo- 
have County  voted  in  favor  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  and  improv- 
ing roads.     Noted  July  8. 

Everett,  Wash. — Bids  will  be  received  until  2  p.m.,  Aug.  23. 
by  M.  Weatherbee,  Audr.  of  Snohomish  County,  for  con- 
structing Permanent  Highways  No.  19  and  20.    Noted  July  29. 

La  Conner,  Wash. — Bids  will  be  received  until  Sept.  1  by 
the  Town  Council  for  constructing  concrete  pavement  on  First 
St.  from  Commercial  to  Morris  St. 

Olympia,  Wash. — Bids  will  be  received  until  Aug.  30,  by 
William  R.  Roy,  State  Highway  Comr.,  for  improving  the  In- 
land Empire  Highway  from  Union  Flat  Creek  south  in  Whit- 
man County. 

+Seattle,  Wash. —  (Official) — The  contract  for  paving  Per- 
manent Highway  No.  5A  has  been  awarded  to  the  WASHING- 
TON PAVING  CO.,  Tacoma,  at  $76,549. 

Seattle,  Wash. — The  City  Council  has  decided  to  postpone 
the  improvement  of  Railroad  Ave.  until  early  next  year. 

Walla  Walla,  Wash. — H.  L.  Wilson  &  Co.,  Walla  Walla,  at 
$11,566  was  the  lowest  bidder  for  paving  First  Ave. 

+McMinnviIle,  Ore. — The  contract  for  improving  5%  miles 
of  the  Sourgrass  Cut-Off  Rd.  has  been  awarded  to  the  TIL- 
LAMOOK BAY  CONSTRUCTION  CO.,  Bay  City,  at  $18,863. 

Martinez,  Calif. — The  Board  of  Supervisors  of  Contra  Costa 
County  will  soon  receive  bids  for  the  construction  of  3  miles 
of  highway  out  of  Martinez,  at  an  estimated  cost  of  $38,665. 
E.  E.  Arnold  is  County  Surv. 

+OroviIIe,  Calif. — The  City  Trustees  have  awarded  a  con- 
tract for  street  work  to  the  CLARK-HENERY  CO.,  Sacra- 
mento, at  $15,700. 

+Pescadero,  Calif. — The  contract  for  constructing  a  high- 
way from  Pescadero  to  the  Santa  Cruz  County  line  has  been 
awarded  to  L.  G.  HARE,  at  $29,234. 

+  San  Jose,  Calif. — The  Board  of  Supervisors  of  Santa  Clara 
Countv  has  awarded  contracts  for  improving  White,  Tully  and 
San  Felipe  Roads  to  the  RANSOME  CRUMMEY  CO.,  Oakland, 
at  $31,854;  Ford  Rd.,  Phelan  and  Fontasso  Ave.  to  J.  W.  MC- 
DONALD, Jr.,  San  Jose,  at  $14,887. 

Santa  Cruz,  Calif. — The  City  Trustees  will  soon  receive 
bids  for  paving  Bav  St.,  from  Continental  to  King  St.,  at  an 
estimated  cost  of  $20,000. 

Belleville,  Ont. — The  City  Council  plans  to  pave  various 
streets  with  granolithic.    J.  W.  Evans  is  City  Engr. 

♦Niagara  Falls,  Ont. — The  contract  for  paving  Queen  St. 
with  vitrified  brick  has  been  awarded  to  C.  H.  KUNMEYER, 
Niagara  Falls,  at  $9244.    Noted  June  10. 

+Niagara  Falls,  Ont. — The  contract  for  paving  Robert  St. 
with  reinforced  concrete  has  been  awarded  to  P.  A.  LORENZO, 
at  $4215. 

INDUSTRIAL  WORKS 

Lawrence,  Mass. — The  Lenox  Motor  Car  Co.,  18  Columbus 
Ave.,  Boston,  Mass.,  will  build  a  reinf orced-concrete  factory 
to  cost  $100,000.  Gilman  &  Ames,  8  Congress  St.,  Boston,  Mass., 
is  Arch. 

Somerville,  Mass. — The  American  Tube  Co.  will  build  a  One- 
story,  178x248-ft.,  brick  addition  to  its  plant  at  140  Somer- 
ville St.,  to  cost  $58,000. 

Springfield,  Mass. — The  Dickinson  Realty  Trust,  131-137 
Main  St.,  will  build  a  brick  garage  to  cost  $25,100. 

Springfield,  Mass. — The  Bausch  Machine  Tool  Co.  will  build 
a  41x50-ft.  addition  to  its  plant  to  cost  about  $44,000. 

Winthrop,  Mass.- — The  contract  will  soon  be  awarded  by 
C.  A.  &  F.  N.  Russell,  Arch.,  50%  Warren  St.,  Boston,  Mass., 
for  the  construction  of  a  one-story,  72xl32-ft.  garage  for 
J.  W.  Silver,  18  Tremont  St.,  Boston,  Mass.  The  estimated 
cost  is  $25,000. 

Pawtucket,  R.  I. — Bids  are  being  received  for  the  construc- 
tion of  a  three-storv,  70xl00-ft.  brick  mill  for  the  Philips 
Insulated  Wire  Co.,  Central  Ave.  Jenks  &  Ballou,  Grosvenor 
Bldg.,  Providence,  R.  I.,  is  Arch. 

+Pawtucket,  R.  I. — The  BENJAMIN  F.  SMITH  CONSTRUC- 
TION CO.  has  been  awarded  the  contract  for  the  construction 
of  a  four-storv,  27xl60-ft.  factory  with  a  one-story,  60x67-ft. 
extension  for  the  Acme  Finishing  Co.  The  estimated  cost  is 
$18,000. 

+Providence,  R.  I. — The  Metal  Products  Corp.,  Thurbur 
Ave.,  has  awarded  the  contract  for  the  construction  of  a  one- 
story,  60x212-ft.  and  a  two-storv.  45x60-ft.  addition  to  WIL- 
LIAM H.  HAMLYN  &  SON,  78  Mawny  St. 

Providence,  R.  I. — The  Terminal  Warehouse  Co.  will  build 
a  five-story,  100x250-ft.  warehouse  by  day  labor.  The  esti- 
mated cost  is  $100,000.  William  M.  Harris,  546  Atwells  Ave., 
is  Pres.  Warren  &  Gerrish,  53  State  St.,  Boston,  Mass.,  is 
Arch.    Noted  June  10. 

+Hartford.  Conn. — The  Hartford  Rubber  Works,  Park  St., 
has  awarded  the  contract  for  the  construction  of  a  two-story. 
75xl40-ft.  warehouse  to  the  J.  H.  CROZIER  CO.,  721  Main  St. 
Lockwood,  Green  &  Co.,  60  Federal  St.,  Boston,  Mass.,  is  Engr. 

+Hartford,  Conn  THOMAS  MALCOMBE,  118  Asylum  St  . 

has   been   awarded   the   contract   for   the   construction   of  a 


August  19,  1915 


ENGINEEKING  NEWS 


133 


three-story,  42xll0-ft.  factory  for  the  Jacobs  Mfg.  Co.  Green- 
wood &  Noer,  847  Main  St.,  is  Engr.    Noted  June  3  and  10. 

Hartford,  Conn. — William  Beck,  107  Albany  Ave.,  will  build 
a  two-story,  62x8S-ft.  garage  to  cost  about  $20,000.  Fred  C. 
Walz,  118  Asylum  St.,  is  Arch. 

Hartford,  Conn. — Bids  are  being  received  by  Charles  Har- 
ris, 1026  Main  St.,  for  the  construction  of  a  two-story,  58x90-ft. 
garage  to  cost  $20,000.  Burton  A.  Sellew,  756  Main  St.,  is  Arch. 

+Tojrington,  Conn. — The  Turner  &  Seymour  Co.  has  award- 
ed the  contract  for  the  construction  of  a  30xl"0-ft.  brick  and 
concrete  addition  to  its  plant  to  the  TORRINGTON  BUILDING 
CO. 

,,„?"V^an£'  N*  Y;~P.ulier  &  Robinson,  Arch.,  95  State  St.,  has 
awarded  the  contract  for  the  construction  of  a  three-story 
72x75-ft.  addition  to  the  garage   of  the  Albany  Garage  Co 
Howard  and  Lodge  St.,  to  the  W.  S.  HAMMILL  GO.,  Carf  Bldg!) 
Troy,  N.  Y.    The  estimated  cost  is  $60,000.    Noted  June  24. 

™  +  RUff?l0V-N;  Z\T(°^ci3-V— The  TURNER  CONSTRUCTION 
CO.,  Prudential  Bldg.,  has  been  awarded  the  contract  for  the 
construction  of  a  ten-story,  105xl41-ft.  reinforced-concrete 
cold-storage  warehouse  at  Perry  and  Columbia  St.  for  the 
Buffalo  Cold-fetorage  Co.  D.  E.  Knowlton  is  Pres  Noted 
June  14. 

Buffalo,  N.  Y — The  Buffalo  Copper  &  Brass  Rolling  Mills 
has  obtained  permits  for  the  construction  of  two  one-story 
additions  to  its  plant  at  44  Sayre  St.,  to  cost  $160,000. 

f  ?lmirsL'  N,,,Y^TB,ids„wi11  soon  De  received  by  Pierce  &  Bick- 
l?F7'n^rch-'  -11*8  La^e  st-  for  the  construction  of  a  five-story, 
53x70-ft.,  reinforced-concrete  warehouse  for  Barker,  Rose  & 
Clinton.    A.  Clinton,  109  Lake  St.,  is  in  charge. 

Fulton,  N.  Y.  The  Hunter  Arms  Co.  contemplates  the 
construction  of  two  factories  to  cost  about  $30,000.  Thomas 
Hunter  is  m  charge. 

^NeT^Y°-,r^%  NtV  Y  ~ (Borough  of  Bronx)— The  Coryell  Bldg. 
Co.,  Inc.,  1414  Vyse  Ave.,  will  build  a  one-story,  75xl70-ft 

i^n  w?5™fe4°n  1-76t.h  S*-  t0  cost  *12,000.  Carl'Demmerle,' 
1510  Bryant  Ave.,  is  Arch. 

New  York,  N.\.— (Borough  of  Brooklyn)— Bids  will  soon 
be  received  by  Thode  &  Harvie,  Arch.,  406  Ninth  St  for  the 
construction  of  a  two-story,  50xl64-ft.  brick  laundry  on 
Prospect  Aye  for  the  Anchor  Laundry  Co.,  361  Seventh  Ave 
The  estimated  cost  is  $60,000.  F.  L.  Roth  is  Pres. 
wa"t^mV  ^Y.— (Borough  of  Brooklyn)— FRANK  M. 

Ja^  +  i?  •  37t  Hatmlltori  Ave.,  has  been  awarded  the  contract 
?9nq  Aetic°^rUACtlonfof  ^^w<?-st0^ry'  90x99-ft.  garage  at  1203- 
1209  Atlantic  Ave.,  for  Charles  Cooper,  157  Remsen  St  The 

St   ™aArchCOSt  18  n9'000-    J-  Sarsfleld  Kennedy,  157  Remsen 

^theTkoYr,"r^'„tN%  Y-—  (Borough  of  Brooklyn)— McAvoy  & 
Smith  858  71st  St.,  has  awarded  the  contract  for  the  construc- 
tion of  a  one-story,  50xl00-ft.  garage  at  Bedford  Ave  anrl 
Robinson  St.  to  MEYER  &  SWEENY,  607  Flatbush  Ave  Slee 
flO  OOO80"'  "4  Monta^ue  St-  is  Arcri.  The  esUmattd  cost  il 
New  York,  N.  Y. —  (Borough  of  Brooklyn)— William  O  Ost- 

^"«T«Kth,St  and  Fif,th  Ave-  win  build  a  three-story, 
50x95-ft ■•  brick  parage  on  11th  St.,  to  cost  about  $15,000.  S.  L 
Behen,  161  Ninth  Ave.,  is  Arch 

dan^Eiri'ltli-  JCw^llTufiS  ZSSS^ll&B&t'- 
^TA%^t  W6St  18th  St'    Ja-6S  S-  Mahe?,"^! 

♦New   York,  N. 

mouth  Garage  Co., 


7o7~(T?or>°??}l  °1  Manhattan)— The  Mon- 
126  East  54th  St.,  has  awarded  the  con- 
tract for  the  construction  of  a  five-story,  50xl00-ft.,  concrete 


New  York,  N.  Y.— (Borough  of  Manhattan)— The  contract 
will  soon  be  awarded  by  M.  W.  Del  Gaudio,  1910  Webster  Ave. 
knZ?UJ?hu°?  ,Br°n?)>  for  the   construction   of  a  three-story, 
50^96-ft.  brick  factory  on  106th  St.  for  Imperato  &  Camera, 
,  2107  First  Ave.    The  estimated  cost  is  $15,000. 

+New  York,  N  Y — (Borough  of  Manhattan)— William 
Koemg,  122d  St.  and  St.  Nicholas  Ave.,  has  awarded  the  con- 
rn  oo°rw  'f ?  Tl.10  hiS  parage  to  JOHN  M.  MACADAM  & 
CO.  29  West  34th  St.  The  estimated  cost  is  $16,000  L  P 
Santangela,  2364  Eighth  Ave.,  is  Arch. 

TTT^IVe^'9YwkVIV/oJ-7:(Borou?h  of  Manhattan)— JOHN  COL- 
■',  ,-18  West  42d  St.,  has  been  awarded  the  contract  for 
rebuilding  the  factory  of  the  Tegetmeier  &  Riepe  Co  781 
First  Ave.  J.  M.  Baker,  9  Jackson  Ave.  (Borough  of  Queens) 
is  Arch.    The  estimated  cost  is  $20,000.    Noted  Apr.  8. 

wi^en^c?<  Fa,1?«  Y.— Bids  will  be  received  about  Sept.  1  by 
WUlard  Case  &  Co.,  17  Battery  PI.,  New  York  N  Y  for  the 
construction  of  a  $100,000  plant  for  the  Seneca  Falls  Mfg.  Co. 

+Syracuse,  N.  Y.—  The  New  Process  Gear  Co.,  500  Plum  St, 
?as,a^a.rded  tne  contract  for  the  construction  of  a  four-story 
55xl60-ft.  addition  to  its  factory  to  the  R.  H.  HOWES  CON- 
STRUCTION CO..  105  West  40th  St.,  New  York  N  Y  The 
estimated  cost  is  $50,000.  Day  &  Zimmerman,  611  Chestnut 
St..  Philadelphia,  Penn.,  is  Arch. 

nnaVfi^im  y*TLThe,  °neitaT  Knitting  Mills  will  build  a  $25,- 
000  addition  to  its  plant.    N.  T.  Devereux  is  Pres. 

tA,,!,pe^e•  J-—The  contract  for  the  construction  of  a 
60x200-ft.  reinforced-concrete  factory  for  the  Crocker- Wheeler 
Co.  has  been  awarded  to  the  AMERICAN  CONCRETE  STEEL 
CO.,  Newark,  N.  J. 

+Bloomfield,  N.  J. — The  AMERICAN  CONCRETE  STEEL 
CO.,  Newark,  N.  J.,  has  been  awarded  the  contract  for  the 
construction  of  a  400x500  ft.,  concrete  factory  for  the  Inter- 
national Arms  Co.     Noted  July  22. 

+Butler.  N.J. — JOHN  PROVOST  has  been  awarded  the  con- 
tract for  the  construction  of  a  three-story  47xl42-ft  rein- 
forced-concrete addition  to  the  factory  of  the  Pequanoc  Rub- 
ber Co.  The  estimated  cost  is  $28,000.  M.  Howman,  6  Park 
Ave.,  Paterson,  N.  J.,  is  Arch.    Noted  July  1  and  Aug  5. 


Garwood,  N.  J. — The  Powers  &  Robinson  Foundry  &  Ma- 
chine Co.  plans  the  construction  of  a  50x200-ft.,  reinforced- 
concrete  factory. 

Hacken.sack,  N.  J. — The  American  &  British  Mfg.  Co., 
Bridgeport,  Conn.,  has  purchased  a  26-acre  site  and  plans  the 
construction  of  a  plant. 

+Harrison,  N.  Y. — The  DAVID  HENRY  BUILDING  CO.,  207 
Market  St.,  Newark,  N.  J.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-story,  lOOxlOO-ft.  warehouse 
for  the  H.  J.  Heinz  Co.,  256  West  St.,  New  York,  N.  Y. 

+Jersey  City,  N.  J. — The  contract  for  the  construction  of  a 
two-story,  54x234-ft.  and  a  one-story,  60xl04-ft.  printing  plant 
on  Maple  Ave.  for  the  Jersey  City  Printing  Co.,  37  Mont- 
gomery St.,  has  been  awarded  to  the  JOHN  W.  FERGUSON 
CO.,  152  Market  St.,  Paterson,  N.  J. 

+Kingsland,  jv.  J. — The  Canadian  Car  &  Foundry  Co.,  120 
Broadway,  New  York,  N.  Y.,  has  awarded  the  contract  for 
the  construction  of  two  storehouses  to  SHIRE  &  WOODS, 
Lyndhurst,  N.  J. 

Newark,  N.  J. — The  Celluloid  Co.  will  build  a  two-story 
reinforced-concrete  and  brick  building  at  70  Westcott  St. 
Estimated  cost,  $15,500. 

Newark,  N.  J. — The  Butterworth- Judson  Co.  will  build  a 
one-story,  40x300-ft.  factory  on  Ave.  R,  to  cost  approximately 
$15,000. 

+Newark,  N.  J. — M.  Basch,  Basch  &  Greenfield  Co.,  67 
Seventh  Ave.,  has  awarded  the  contract  for  the  construction 
of  a  three-story,  43x99-ft.  brick  factory  at  15-17  Stone  St.  to 
ANDREW  GRANO,  57  New  St.  The  estimated  cost  is  $15,000. 
Hyman  Rosensohn,  800  Broad  St.,  is  Arch. 

,„  +Newark,  N.  J. — THE  FACTORY  CONSTRUCTION  CO.,  70 
Westcott  St.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  two-story,  47xl00-ft.  factory  for  the  Celluloid 
Co.,  290  Ferry  St.    The  estimated  cost  is  $15,500. 

+New  Brunswick,  N.  J. — The  JOHN  W.  COWPER  CO., 
Fidelity  Bldg.,  Buffalo,  N.  Y.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-storv,  70xl00-ft.  addition  to  the 
factory  of  the  Simplex  Automobile  Co.    The  estimated  cost  is 

Plainfield,  N.  J. —  (Official) — The  contract  will  soon  be 
awarded  by  John  G.  Brown,  Arch.,  Witherspoon  Bldg.,  Phila- 
delphia, Penn..  for  the  construction  of  a  two-story,  120xl20-ft. 
brick  and  concrete  addition  to  the  plant  of  the  Sauer  Motor 
Co.  The  estimated  cost  is  $30,000.  Noted  May  6  and  20  and 
Aug.  12. 

Union  Hill,  N.  J. —  (Weehawken  post  office) — Bids  are  be- 
ing received  by  Philip  H.  Dilmer,  Arch.,  128  Humboldt  St.,  for 
the  construction  of  a  two-story,  53x97-ft.  brick  dairy  on  Ful- 
ton St.  for  William  Jordan.    The  estimated  cost  is  $15,000. 

Berwiek,  Penn. — The  American  Car  &  Foundry  Co.  plans 
the  construction  of  an  80x480-ft.,  brick  addition  to  its  plant 
to  cost  $90,000. 

+Croyden,  Penn. —  (Bridgewater  post  office)  —  (Official)  — 
The  contract  for  the  construction  of  a  one-story,  40x250-ft. 
dairy  for  Joseph  R.  Grundy,  Bristol,  Penn.,  has  been  awarded 
to  C.  Z.  STRODLING,  Oxford  Vallev,  Penn.  Heacock  &  Hokan- 
son.  1218  Chestnut  St.,  Philadelphia,  Penn.,  is  Arch.  Noted 
July  1. 

Haverford,  Penn. — Bids  are  being  received  bv  H.  Brooks 
Price,  Arch.,  105  West  40th  St..  New  York.  N.  Y.,  for  the  con- 
struction of  a  two-story,  34x89-ft.  garage  for  Archibald 
G.  Thomson,  New  Stock  Exchange  Bldg.,  Philadelphia,  Penn. 
The  estimated  cost  is  $25,000. 

^Philadelphia.  Penn. — Frank  F.  Leflan  has  awarded  the 
contract  for  the  construction  of  a  one-story,  55x244-ft.  garage 
to  HARRY.  BROCKLEHURST,  512  Norris  St.  The  estimated 
cost  is  $13,000. 

Philadelphia,  Penn. — Bids  are  being  received  bv  John  Scott 
&  Co.,  American  and  Diamond  St..  for  the  construction  of  a 
four-story,  50xl22-ft.  addition  to  its  warehouse  to  cost  $50,000 
M.  Ward  Easby,  1420  Chestnut  St.,  is  Arch.    Noted  Aug.  12. 

Zelienople,  Penn. — H.  C.  Eilholtz  contemplates  the  con- 
struction of  a  two-story,  58xl00-ft.  commercial  garage  to  cost 
$12,000. 

^Wilmington,  Del. — Philip  Johnson  has  awarded  the  con- 
tract for  the  construction  of  additions  and  alterations  to  his 
warehouse  to  CHARLES  J.  DOUGHERTY.  Roscoe  C.  Tindall, 
Equitable  Bldg.,  is  Arch. 

Wllminsrton,  Del. — The  contract  will  soon  be  awarded  bv 
Brown  &  Whiteside,  Arch.,  Du  Pont  Bldg.,  for  the  construction 
of  a  one-story,  32x240-ft.  warehouse  for  the  Electric  Hose  & 
Rubber  Co.    The  estimated  cost  is  $15,000. 

Baltimore,  Md. — C.  Warner  Storck,  Charles  and  Franklin 
St.,  plans  the  construction  of  a  two-storv  warehouse,  to  cost 
$25,000.     E.  H.  Glidden,  Garrett  Bldg.,  is 'Arch. 

+BaItimore,  Md. — John  F.  Hancock  &  Son,  4  South  Howard 
St.,  has  awarded  the  contract  for  the  construction  of  a  three- 
story.  22x60-ft.  addition  to  its  warehouse  to  CHARLES  H. 
BROOKS,  923  North  Carey  St.    The  estimated  cost  is  $10,000. 

Baltimore,  Md. — Bids  are  being  received  by  E.  E.  Otten- 
heimer,  327  Law  Bldg.,  for  the  construction  of  a  one-story, 
30x65-ft.  garage.  The  estimated  cost  is  $10,000.  F.  E.  Beall, 
306  St.  Paul  St..  is  Arch. 

Baltimore,  Md. — The  Baltimore  Lumber  Co.,  Baltimore,  Md., 
will  build  a  four-story  warehouse  on  Watson  St.  George  R. 
Callis,  Jr.,  is  Arch. 

♦Baltimore,  Md. — The  contract  for  the  construction  of  a 
334xl76-ft.  factory  on  Hull  St.  for  G.  Ober  &  Sons  has  been 
awarded  to  the  SANFORD  &  BROOKS  CO.,  at  $55,000. 

♦Washington,  D.  C— IRWlN  &  LEIGHTON,  12th  and 
Cherry  St.,  Philadelphia,  Penn.,  has  been  awarded  the  con- 
tract for  the  construction  of  a  six-storv,  100x300-ft.  service 
building  for  the  Ford  Motor  Co.,  Detroit,  Mich.  The  estimated 
cost  is  $600,000.  Kohn  &  Wilby,  58  La  Fayette  Ave.,  Detroit. 
Mich.,  is  Arch. 

♦Washington,  D.  C. — Peter  M.  Dorsch,  1811  Seventh  St., 
N.  W.,  has  awarded  the  contract  for  the  construction  of  a 
two-story,  48x60-ft.  bakery  to  A.  M.  POYNTON,  715  14th  St.. 
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N.  W.  The  estimated  cost  is  $15,000.  Simmons  &  Cooper, 
Corcoran  Bids-,  is  Arch. 

Kichmond.  Va. — Bids  are  being  received  by  Baldwin  & 
Brown,  1557  East  Main  St.,  for  the  construction  of  a  six-story 
warehouse  to  cost  $30,000.  Carmeal  &  Johnson,  Chamber  of 
Commerce  Bldg.,  is  Arch.     Noted  Aug.  5. 

Columbia,  S.  C— The_  Carolina  Veneer  Co.,  Biltmore,  N.  C, 
will  build  a  factory.  Joseph  E.  Kocka  is  Pres.  Estimated 
cost,  $50,000. 

Dothan,  Ala. — The  Farmers'  Union  Warehouse  Co.  will  build 
a  warehouse,  to  cost  $75,000. 

Dothan.  Ala. — The  Central  Warehouse  &  Gin  Co.,  recently 
incorporated,  will  build  a  warehouse.    Estimated  cost,  $75,000. 

Fayettevillc,  Tenn. — The  Elk  Cotton  Mills  will  build  a 
mill.  The  estimated  cost  is  $90,000.  J.  E.  Sirrine,  Greenville, 
S.  C,  is  Arch,  and  Engr. 

Johnson  City,  Tenn. — The  Clinchfield  Products  Co.  plans 
the  construction  of  a  $500,000  plant. 

Canton.  Ohio — The  United  Steel  Co.  plans  the  construction 
of  a  $2,000,000  plant. 

Cleveland,  Ohio — The  Commercial  Flour  &  Milling  Co.,  1253 
Superior  Viaduct,  will  build  a  five-story,  brick  warehouse  on 
Scranton  Rd.  William  J.  Mahnke  is  Pres.  Estimated  cost, 
$25,000. 

Cleveland,  Ohio — Bids  will  be  received  until  Oct.  1  by  the 
W.  W.  Hodges  Co.,  Arch..  1216  Schofield  Bldg.,  for  the  con- 
struction of  a  one-storv,  100xl32-ft.  factory  for  the  J.  D.  Ryan 
Co.,  211  High  Ave.    The  estimated  cost  is  $15,000. 

♦Cleveland.  Ohio — The  contract  for  the  construction  of  a 
four-story  factory  at  4223  Hamilton  Ave.,  for  the  Elwell- 
Parker  Electric  Co.,  has  been  awarded  to  the  MASTER- 
MULLEN  CONSTRUCTION  CO.,  454  Rose  Bldg.  George  S. 
Rider  &  Co.,  512  Century  Bldg.,  is  Arch.  Estimated  cost, 
$50,000. 

Cleveland.  Ohio — The  City  Auto  &  Supply  Co.,  2352  Euclid 
Ave.,  will  build  a  two-story  garage  and  service  station  at 
East  23d  and  Chester  St.    Estimated  cost,  $25,000. 

Cleveland,  Ohio — The  Vlchek  Tool  Co.  will  build  an  addi- 
tion to  its  plant  at  10,709  Quincy  Ave.,  to  cost  $18,000. 

♦Cleveland,  Ohio — The  Chandler  Motor  Car  Co.,  East  31st 
St.  and  St.  Clair  Ave.,  has  awarded  the  contract  for  the  con- 
struction of  a  plant  to  the  BOLTON-PRATT  CO.,  802  Columbia 
P.ldg.  Ernest  McGeorge,  853  Leader-News  Bldg.,  is  Arch. 
Noted  July  22. 

♦Cleveland,  Ohio — W.  I.  THOMPSON  &  SON,  6110  Euclid 
Ave.,  has  been  awarded  the  contract  for  the  construction  of  a 
four-story,  100xl20-ft.  factory  for  the  Russ  Co.,  5700  Walworth 
Ave.    W.  W.  Hodges,  1216  Schofield  Bldg.,  is  Arch. 

♦Cleveland,  Ohio — The  Harshaw,  Fuller  &  Goodwin  Co., 
712  Electric  Bldg.,  has  awarded  the  contract  for  the  con- 
struction of  ai  two-story,  60xl09-ft.  addition  to  its  factory 
to  SAMUEL  AUSTIN  &  SON  CO.,  14,230  Euclid  Ave.  The 
estimated  cost  is  $30,000. 

Indianapolis,  Ind. — S.  Ringold  wrill  build  a  garage  at  Capi- 
tol and  Vermont  St.,  to  cost  $12,600. 

Battle  Creek,  Mich. — H.  L.  Kneeland  plans  the  construction 
of  a  $100,000  garage. 

Detroit,  Mich. — The  Hyatt  Roller  Bearing  Co.  will  build  a 
three-story,  reinf orced-concrete  warehouse  to  cost  $30,000. 

Hastings,  Mich. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  150x300-ft.  machine  shop  for  the  Consoli- 
dated Press  Co.  Frank  D.  Chase,  Peoples  Gas  Bldg.,  Chicago, 
111.,  is  Arch. 

♦  Alton.  111. — The  Western  Cartridge  Co.  has  awarded  the 
contract  for  the  construction  of  a  two-story  factorv  to  the 
WIMMER  CONSTRUCTION  CO.,  Victoria  Bldg.,  St.  Louis,  Mo. 
Theodore  Masel  is  Arch. 

Chicago,  111. — Bids  will  be  received  about  Sept.  1  by  Price 
&  McLanahan,  Arch.,  Bellevue  Court  Bldg.,  Philadelphia. 
Penn.,  for  the  construction  of  a  five-story,  500x800-ft.  freight 
storage  building  for  the  Pennsylvania  R.R.  Co.,  Pittsburgh, 
Penn.     The  estimated  cost  is  $2,000,000. 

Chicago,  111. — Bids  are  being  received  by  Paul  Gerhardt, 
64  West  Randolph  St.,  Arch.,  for  the  construction  of  a  six- 
stbry,  200x300-ft.  warehouse  for  the  Wheeling  Corrugating 
Co.    The  estimated  cost  is  $200,000. 

♦Chicago,  111. — The  Michigan  Central  Ry.,  La  Salle  St. 
Station,  has  awarded  the  contract  for  the  construction  of  a 
one-storv  freight  house  to  the  LEYDEN,  ORTSEIFEN  CO., 
53  West  Jackson  Blvd.  The  estimated  cost  is  $12,000.  A.  T. 
Hawk,  139  West  Van  Buren  St.,  is  Arch. 

Chicago,  111. — Revised  bids  are  being  received  by  A.  S. 
Alschuler.  28  East  Jackson  Blvd.,  Arch.,  for  the  construction 
of  a  six-story,  108xl20-ft.  printing  plant  for  the  Re^ensteiner 
Colortype  Co.,  1201  West  Jackson  Blvd. 

Chicago,  III. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  three-storv,  41xll6-ft.  factory  for  the  Re- 
public Box  Co.,  913-31  North  Halsted  St.  Holabird  &  Roche, 
104  South  Michigan  Ave.,  is  Arch. 

♦Chicago,  111. —  fOfficial) — The  Chicago  Title  &  Trust  Co., 
69  West  Washington  St.,  has  awarded  the  contract  to  the 
O.  W.  ROSENTHAL  CO.,  80  East  Jackson  Blvd.,  for  the  con- 
struction of  a  seven-story  reinforced-concrete  warehouse  at 
411  West  Orange  St.  The  estimated  cost  is  $150,000.  Paul 
Gerhardt,  64  West  Randolph  St.,  is  Arch.    Noted  Aug.  5. 

+  Mad Is         Wis. — The  Union   Transfer   &   Storage   Co.  has 

awarded  the  contract  for  construction  of  a  six-storv  ware- 
house, office  and  plant,  costing  about  $120,000,  to  N.  E.  BREDE, 
Chicago,  Til.     Noted  Apr.  29. 

Milwaukee,  Wis. — The  Linde  Air  Products,  42d  St.  Bldg., 
New  York.  N.  Y.,  plans  the  construction  of  a  one-story,  150x 
250-ft.  factory  at  38th  and  National  St.  The  estimated  cost  is 
$50,000. 


Milwaukee,  Wis. — Bids  will  soon  be  received  by  Kirchhoff 
&  Rose,  Arch.,  1312  Majestic  Bldg.,  for  the  construction  of  a 
six-story,  70xl50-ft.,  brick  and  concrete  addition  to  the  plant 
of  the  Phcenix  Knitting  Co.,  208  Broadway.  The  estimated 
cost  is  $100,000. 

Minneapolis,  Minn. — The  Lansing  Co.  will  build  a  five- 
story  warehouse  at  519-21  Third  St.,  to  cost  $40,000. 

St.  Paul,  Minn. — The  Equity  Cooperative  Grain  Exchange 
plans  the  construction  of  a  reinforced-concrete  grain  elevator 
to  cost  $150,000. 

Garden  City,  Kan. — The  Alfalfa  Milling  Co.  will  expend 
$175,000  to  increase  the  capacity  of  its  plant. 

St.  Louis,  Mo. — The  Pulitzer  Publishing  Co.,  212  North 
Broadway,  contemplates  the  construction  of  a  five-story  pub- 
lishing house,  to  cost  $200,000.  Barnett,  Haynes  &  Barnett, 
Century  Bldg.,  is  Arch. 

St.  Louis,  Mo. — Bids  are  being  received  by  J.  M.  Dunham 
&  Co.,  Arch.,  Dunham  Bldg..  for  the  construction  of  a  two- 
story  warehouse  for  the  Hafner  Mfg.  Co.,  Main  and  Dock  St. 
The  estimated  cost  is  $25,000. 

+St.  Louis,  Mo. — The  Pavely  Dairy  Co.,  3301  Park  Ave.,  has 
awarded  the  contract  for  the  construction  of  a  $50,000  dairy 
plant  to  the  GILSONITE'  CONSTRUCTION  CO..  Wainwright 
Bldg.    Leonhard  Haeger,  3844  Utah  PL,  is  Arch.    Note  June  17. 

Troy,  Mo. — The  Racket  Store  Co.  will  build  a  two-story 
ice-storage  building  to  cost  $20,000.  J.  M.  Dunham  &  Co., 
Chemical  Bldg.,  St.  Louis,  Mo.,  is  Arch. 

Orange,  Tex. — The  plant  of  the  Lutcher  &  Moore  Lumber 
Co.,  which  was  recently  destroyed  by  fire  at  a  loss  of  $150,000, 
will  be  rebuilt. 

Post,  Tex. — Plans  are  being  made  to  increase  the  capacity 
of  the  Post  Cotton  Mills  Co.  by  enlarging  the  plant  to  four 
times  its  present  size.    The  estimated  cost  is  $1,500,000. 

San  Benito,  Tex. — Plans  are  being  prepared  for  the  con- 
struction of  a  two-story,  brick  refrigeration  plant  for  the 
Rio  Grande  Valley  Ice  Co.    The  estimated  cost  is  $25,000. 

Oklahoma  Cty,  Okla. — The  contract  will  be  awarded  about 
Sept.  1  for  the  construction  of  an  assembling  plant  for  the 
Ford  Motor  Co..  Detroit,  Mich.  Albert  Kahn,  58  La  Fayette 
Ave.,  Detroit,  Mich.,  is  Arch.  J.  A.  Deignan  is  Local  Mgr. 
Noted  July  29. 

Denver,  Colo. — The  contract  will  soon  be  awarded  for  the 
construction  of  a  four-story,  65x65-ft.  warehouse  for  the 
Turner  Co.  S.  H.  Dunford,  10  South  La  Salle  St.,  Chicago,  111., 
is  Arch. 

Gold  Hill,  Ore. — The  Beaver  Portland  Cement  Co.  will  soon 
start  work  on  the  construction  of  a  $600,000  plant.  J.  C. 
Burch,  Portland,  Ore.,  is  Mgr. 

Giant,  Calif. — The  Atlas  Powder  Co.  plans  to  expend  $500.- 
000  in  remodeling  and  enlarging  its  plant.  W.  J.  Webster  is 
Pres. 

♦  Ingersoll,  Ob*, — JOHN  HAYMAN  &  SONS,  LTD.,  London, 
Ont.,  has  been  awarded  the  contract  for  the  construction  of  a 
$50,000  factory  for  the  Borden  Mills  Co. 

Keg  in  a.  Sask. — Bids  are  being  received  by  the  Robert  Simp- 
son Co.,  Queen  and  Yonge  St.,  Toronto,  Ont.,  for  the  construc- 
tion of  a  brick  and  reinforced-concrete  warehouse,  to  cost 
$150,000.    Noted  Aug.  12. 

FEDERAL  GOVERNMENT  WORK 

Post  Office — Gardiner,  Maine — Bids  were  received  Aug.  13 
by  'the  Acting  Supervising  Architect,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  office  at  Gardiner 
(a)  limestone,  (b)  standstone,  as  follows:  Potters  Lumber  Co., 
East  Liverpool,  Ohio  (a)  $66,899;  E.  T.  Abbot  Construction  Co., 
New  York,  N.  Y.,  (a)  $58,920,  (b)  $61,200:  Otto  Nelson  Co., 
Bangor,  (a)  $61,554,  (b)  $63,292;  William  H.  Fissell  &  Co., 
New  York,  N.  Y.,  (a)  $55,000,  (b)  $60,000;  Conners  Bros.  Co., 
New  York,  N.  Y.,  (a)  $64,450,  (b)  $66,956;  C.  M.  Leach,  Boston, 
Mass.,   (a)   $68,873,   (b)   $75,759;  James  Devault,  Canton,  Ohio, 

(a)  $63,431,  (b)  $66,900;  George  W.  Lane  &  Co.,  Lewiston,  (a) 
$69,874;  Thomas  W.  Cissel  &  Co.,  Wooster,  Ohio,   (a)  $60,000, 

(b)  $63,000;  Westchester  Engineering  Co.,  White  Plains,  N.  Y., 
(a)  $60,000,  (b)  $65,000,  and  T.  F.  Moreau,  Lewiston,  (a)  $59,- 
894,  (b)  $61,674.    Noted  July  8. 

Miscellaneous  Supplies — Boston,  Mass. — Bids  will  be  re- 
ceived until  10  a.m.,  Aug.  24,  by  the  Bureau  of  Supplies  and 
Accounts,  Navy  Dept.,  Washington,  D.  C,  for  furnishing  mis- 
cellaneous supplies  at  the  navy  yard,  Boston. 

Post  Office — North  Attleboro,  Mass. — Bids  were  received 
Aug.  12  by  the  Acting  Supervising  Architect,  Treasury  Dept.. 
Washington,  D.  C,  for  the  construction  of  a  post  office  at 
North  Attleboro,  Mass.,  as  follows:  N.  J.  Maernan  &  Co.,  North 
Attleboro,  (1)  $54,428,  (2)  $54,728,  (3)  $55,128.  (4)  $55,448:  C. 
M.  Leach  Boston,  (1)  $52,873,  (2)  $53,983,  (3)  $54,000,  (4)  $55,- 
200;  E.  T.  Abbot  Construction  Co.,  New  York,  N.  Y.,  (1)  $51,- 
900,  (2)  $52,700,  (3)  $52,600,  (4)  $53,300;  George  Howard  & 
Sons  Co..  Brockton,  (1)  $51,000.  (2)  $51,400,  (3)  $52,000,  (4) 
$52,400;  W.  H.  Fissell  &  Co..  New  York,  N.  Y  (1)  $47,990,  (2) 
$48,890,  (3)  $48,359,  (4)  $49,337;  Torbert  Construction  Co., 
Hampton,  Va.,  (1)  $50,249,  (2)  $50,749,  (3)  $51,119,  (4)  $51,619; 
R.  G,  Monroe  &  Co.,  North  Attleboro,  (1)  $53,191,  (2)  $53,491, 
(3)  $54,231.  (4)  $54,531;  Potters  Lumber  Co..  East  Liverpool, 
Ohio,  (1)  $55,000,  (2)  $55,800,  (3)  $55,300,  (4)  $56,100;  West- 
chester Engineering  Co..  White  Plains,  N.  Y.,  (1)  $50,700,  (2) 
$52,500,  (3)  $52,000,  (4)  $54,000;  Conners  Bros.  Co..  New  York, 
N.  Y.,  (1)  $54,450,  (2)  $55,450.  (3)  $55,250.  (4)  $55,750;  James 
Devault,  Canton,  Ohio,  (1)  $52,270,  (2)  $53,000,  (3)  $53,517,  (4) 
$54,000;  James  A.  Munroe,  North  Attleboro,  (1)  $47,817,  (2)- 
$48,100,  (3)  $48,900.  (4)  $49,200.  and  Charles  W.  Wright,  Lynn, 
(1)  $54,875,  (2)  $55,773,  (3)  $56,273,  (4)  $56,873.    Noted  July  8. 

^Repairing  Breakwater — Buffalo.  N.  Y. — Bids  will  be  re- 
ceived until  11  a.m.,  Sept.  1,  by  the  U.  S.  Engineer.  Buffalo,  tor 
furnishing  and  placing  riprap  and  repairing  concrete  super- 
structure on  Buffalo  breakwater. 
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+Dredging — New  York,  N.  Y.— The  contract  has  been 
awarded  to  the  MARYLAND  DREDGING  &  CONTRACTING 
CO.,  Produce  Exchange,  New  York,  at  12.45c.  per  cu.yd.,  for 
dredging  in  the  Hackensack  River,  N.  J.,  and  in  channel  north 
of  Shooters  Island,  N.  Y.    Noted  June  24. 

+Mechanical  Stokers — New  York,  N.  Y. — The  contract  has 
been  awarded  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  to  the  WESTINGHOUSE  ELECTRIC  & 
MFG.  CO.,  Pittsburgh,  Penn.,  at  $49,332,  for  installing  new 
mechanical  stoker  equipment  in  the  boiler  plant  at  the  Navy 
Yard. 

Dredging — Baltimore,  Md. — Bids  will  be  received  until  2:30 
p.m.,  Sept.  15,  by  the  U.  S.  Engineer,  309  Custom  House,  Bal- 
timore, for  dredging  in  certain  rivers  and  harbors  on  the  east 
shore  of  the  Chesapeake  Bay. 

+Boiler  Plant — Indian  Head,  Md. — The  contract  has  been 
awarded  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  O,  for  the  construction  and  equipment  of  an 
extension  to  the  boiler  plant  at  Indian  Head  Naval  Proving 
Grounds  to  JOHN  W.  DANPORTH  CO.,  Buffalo,  N.  Y.,  at  $153,- 
931.   Noted  June  3  and  July  15. 

Fuel  Oil  Storage  Plants — Norfolk,  Va. — Bids  will  be  re- 
ceived until  Oct.  16  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  the  construction  of  fuel  oil  stor- 
age plants  at  the  navy  yard  and  station. 

Post  Office — Wellsburg,  W.  Va. — Bids  were  received  Aug. 
11  by  the  Acting  Supervising  Architect,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  the  construction  of  a  post  office  at  Wells- 
burg, as  follows:  James  Devault,  Canton,  Ohio,  $42,600;  Olin 
Gerlach,  Frostburg,  Md.,  $43,692;  McFeely  Bros.,  Steubensville, 
Ohio,  $52,990;  Westchester  Engineering  Co.,  White  Plains,  N. 
Y.,  $43,868;  Carl  M.  Everson,  Brilliant,  Ohio,  $45,779;  Callahan- 
Mandl  Co. .Chicago,  111.,  $43,476;  Thomas  W.  Cissel,  Wooster, 
Ohio,  $42,500;  J.  L.  Crouse,  Greensboro,  N.  C,  $44,863;  Potters 
Lumber  Co.,  East  Liverpool,  Ohio,  $43,800;  A.  S.  Craig  &  Co., 
Follansbee,  $55,214;  W.  H.  Batson,  Moundsville,  $43,890;  Dei- 
trick  Construction  Co.,  Washington,  D.  C,  $43,948;  W.  H.  Fis- 
sell  &  Co.,  New  York,  N.  Y.,  $42,700;  J.  S.  Rogers  Co.,  Moores- 
town,  N.  Y.,  $43,200;  George  A.  Shaul,  Seneca,  Kan.,  $44,924; 
John  G.  Unkefer  &  Co.,  Minerva,  Ohio,  $42,700;  Barnes  Bros., 
Logansport,  Ind.,  $42,400;  Colonial  Construction  &  Supply  Co., 
Charlottesville,  Va.,  $41,500;  W.  J.  Brent  Construction  Co., 
Norfolk,  Va.,  $48,950;  Algernon  Blair,  Montgomery,  Ala.,  $44,- 
266;  Perkins  &  Jackson,  Wheeling,  $50,494,  and  Harris  & 
Spindler,  Wheeling,  $43,798.    Noted  July  8. 

^Lock  Gates — Montgomery,  Ala. — Bids  will  be  received  un- 
til noon,  Sept.  20,  by  the  U.  S.  Engineer,  Montgomery,  for  fur- 
nishing lock  gates. 

Metal  Work — Milwaukee,  Wis. — Bids  will  be  received  until 
2  p.m.,  Aug.  25,  by  the  Lighthouse  Inspector  for  furnishing 
metal  work  for  two  steel  towers. 

Irrigation — Cheyenne,  Wyo. — Bids  will  be  received  until 
Sept.  8  at  the  office  of  the  U.  S.  Reclamation  Service,  Denver, 
Colo.,  for  irrigation  work  in  Goshen  Park;  Wyo.,  and  Neb.,  for 
the  first  10  miles  of  the  Ft.  Laramie  Reclamation.  The  esti- 
mated cost  is  $1,500,000. 

+Post  Office — Webb  City,  Mo. — The  contract  for  the  con- 
struction of  a  post  office  at  Webb  City  has  been  awarded  to 
GEORGE  A.  SHAUL,  Seneca,  Kan.,  at  $51,542.  Noted  June  17 
and  Aug.  5. 

Dam — Elephant  Butte,  N.  M. — Bids  will  be  received  until 
2  p.m.,  Sept.  2,  by  A.  P.  Davis,  Ch.  Engr.,  U.  S.  Reclamation 
Service,  Washington,  D.  C,  for  furnishing  four  cylinder  gates 
and  accessories  for  the  spillway  at  the  Elephant  Butte  Dam, 
Rio  Grande  Project. 

+RecIamation — Provo,  Utah — The  contract  for  the  con- 
struction of  Div.  9  of  the  High  Dine  Canal,  Strawberry  Valley 
irrigation  project,  has  been  awarded  to  HOUSER,  SIM  &  VOR- 
KINK,  Salt  Lake  City,  at  $35,505.  The  work  comprises  25,000 
cu.yd.  of  excavation  and  the  placing  of  2600  cu.yd.  of  rein- 
forced concrete.    Noted  July  1. 

Dredging — Bremerton,  Wash. — The  low  bidder  for  dredg- 
ing both  sides  of  Piers  Nos.  6  and  7  of  the  Puget  Sound  Navy 
Yard,  the  work  comprising  the  dredging  of  approximately 
22,500  cu.yd.  was  the  Ericson  Construction  Co.,  Seattle,  at  $0  60 
per  cu.yd. 

Fuel  Oil  Storage  Plants — Bremerton,  Wash. — Bids  will  be 
received  until  Oct.  16  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  the  construction  of  fuel  oil  stor- 
age plants  at  the  navy  yard  and  station. 

Fuel  Oil  Storage  Plants — Mare  Island,  Calif. — Bids  will  be 
received  until  Oct.  16  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  the  construction  of  fuel  oil  stor- 
age plants  at  the  navy  yard. 

Fuel  Oil  Storage  Plants — San  Diego,  Calif. — Bids  will  be 
received  until  Oct.  16  by  the  Bureau  of  Yards  and  Docks  Navy 
Dept.,  Washington,  D.  C,  for  the  construction  of  fuel  oil  stor- 
age plants  at  the  navy  yard  and  station. 

Seven  Buildings — San  Diego,  Calif. — The  low  bidder  for 
constructing  seven  buildings  at  the  radio  station  was  the 
James  H.  Jacobs  Construction  Co.,  Hellman  Bldg.,  Los  Angeles 
at  $41,010.    Noted  Apr.  8  and  June  24. 

Locomotives — Panama — The  only  bid  received  by  Maj  F 
C.  Boggs,  Gen.  Pur.  Agt.,  Panama  Canal,  Washington,  D  C 
Aug.  16,  for  furnishing  12  electric  towing  locomotives  with 
additional  motors  and  spare  parts  was  the  General  Electric 
Co.,  Schenectady,  N.  Y.,  at  $16,800  each.  Noted  June  17  and 
July  1. 

Miscellaneous  Supplies — Panama — Bids  will  be  received  un- 
til 10:30  a.m.,  Aug.  27,  by  Maj.  F.  C.  Boggs,  Pur.  Agt.,  Panama 
Canal,  Washington,  D.  C,  for  furnishing  miscellaneous  sup- 
plies. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Aug.  31,  by  Maj.  F.  C.  Boggs,  Gen.  Pur  Agt., 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellan- 
eous supplies. 

★Miscellaneous  Equipment— Balboa,  Panama — Bids  will  be 
received  until  10:30  a.m.,  Sept.  13,  by  Maj.  F.  C.  Boggs,  Gen. 
Pur.  Agt.,  Panama  Canal,  Washington,  D.  G,  for  furnishing 
motor-driven  capstans,  switchboards,  cables  and  miscellan- 
eous equipment  for  Dry  Dock  No.  1,  Balboa  Terminals 


Miss. — M.  L.  Culley,  Jackson,  Miss.,  is 
the   Abiaca   Drainage    District.     J.  L. 


MISCELLANEOUS 

+*Dredging — Boston,  Mass. — The  contract  for  dredging  the 
channels  at  the  Pleasant  Park  Yacht  Club,  Winthrop;  Orient 
Heights,  East  Boston;  Wessagussett,  North  Weymouth  and 
at  the  Mystic  River  in  the  vicinity  of  Maiden  Bridge  has  been 
awarded  to  J.  P.  O'RIORDAN,  Boston.    Noted  Aug.  5. 

★Earth  and  Concrete  Dam — Wallingford,  Conn. —  (Official) 
— Bids  will  be  received  by  F.  A.  Wallace  (R.  Wallace  &  Sons 
Co.)  until  3  p.m.,  Aug.  18,  for  the  construction  of  an  earth 
and  concrete  dam  and  appurtenances,  at  the  Rose  Farm,  Wal- 
lingford. 

Shed— New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) 
— Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
A,  Battery  PL,  Manhattan,  until  noon,  Aug.  23,  for  building  a 
freight  shed  on  the  pier  near  the  foot  of  29th  St. 

★+Subway — New  York,  N.  Y. —  (Borough  of  Brooklyn)  — 
(Official) — The  contract  for  the  construction  of  Section  No  2 
Route  No.  29  of  the  Nostrand  Ave.  subway,  has  been  awarded 
by  the  Public  Service  Commission  to  the  DOCK  CONTRACTOR 
CO.,  Union  Sq.,  New  York,  N.  Y.,  at  $1,692,370.  Noted  July  15 
and  Aug.  5. 

,££S"'^vay  s*ati*>n — New  York,  N.  Y. — (Borough  of  Queens) 
—  (Official) — The  contract  for  the  construction  of  the  station 
finish  on  Route  No.  50  of  the  Queensboro  subway  extension 
and  Section  Nos.  1  and  3,  Route  Nos.  36  and  37  of  the  Corona 
Elevated  R.R.  has  been  awarded  by  the  Public  Service  Com- 
mission to  SNARE  &  TRIEST,  233  Broadway,  New  York,  at 
$750,000.    Noted  July  15  and  Aug.  5. 

+MaohTnery  and  Appurtenances — New  York,  N.  Y — (Bor- 
ough of  Manhattan)  —  (Official) — The  contract  for  coal  hoist- 
ing machinery  and  appurtenances  (omitting  head  house), 
part  of  the  coal  handling  plant  for  O.  H.  Perry  &  Son,  Inc 
foot  of  East  19th  St.,  has  been  awarded  to  the  GUARANTEE 
CONSTRUCTION  CO.,  New  York,  N.  Y.  Charles  H.  Higgins,  30 
Church  St.,  New  York,  N.  Y.,  is  Consult.  Engr. 

Barge  Canal  Work — St.  Johnsville,  N.  Y. — Bids  will  be  re- 
ceived by  W.  W.  Wotherspoon,  State  Superintendent  of  Public 
Works,  Capitol,  Albany,  N.  Y.,  until  noon,  Sept.  8,  for  con- 
structing a  harbor  and  dockwall  on  the  north  side  of  the 
Mohawk  River  east  of  the  highway  bridge  at  St.  Johnsville. 
The  engineer's  estimate  is  $27,963. 

Motor  Fire  Apparatus — Philadelphia,  Penn. — According  to 
press  reports,  the  city  plans  to  motorize  the  fire  department 
The  City  Council  has  appropriated  $100,000  and  bids  wili 
soon  be  asked. 

Dry  Dock  Improvements,  Etc. — Baltimore.  Md. — The  Balti- 
more Dry  Docks  &  Shipbuilding  Co.  will  spend  $200,000  for 
additions  and  improvements  to  its  plant  at  Locust  Point. 
H.  A.  Evans  is  Vice  Pres. 

Dam — Toccoa,  Ga. — Bids  will  be  received  bv  H.  J.  Cox,  City 
Clk..  for  constructing  a  sectional  concrete  dam.  H.  M.  Nab- 
stedt  is  Engr. 

Drainage — Cruger, 
making  surveys  for 
Lundy  is  Comr. 

Levees — Alexandria,  La. — Bids  will  be  received  by  the  Red 
River,  Atchafalaya  and  Bayou  Bouef  Levee  Board  until  Sept. 
10  for  the  following  levee  construction:  White  Place  to  Wilso 
Point,  140,000  cu.yd.;  Simmsport  to  Deer  Range,  130,000  cu.yd.; 
Alto  Crevasse  to  Crooked  Bayou,  325,000  cu.yd.  H.  B.  Gist, 
Alexandria,  is  Secy.' 

♦Wharves — New  Orleans,  La. — The  contract  for  the  recon- 
struction of  the  Julia  St.  wharf  and  for  extending  the  Girod 
St.  wharf  has  been  awarded  to  the  JEFFERSON  CONSTRUC- 
TION CO.,  New  Orleans,  at  $71,498.68.    Noted  July  22. 

Speedway — Louisville,  Ky. — George  L.  Martin,  Louis  Seel- 
bach,  Patrick  J.  Hanlon  and  other  Louisville  men,  together 
with  Carl  G.  Fisher,  Pres.,  Indianapolis  Motor  Speedway, 
plan  to  construct  a  speedway  in  Louisville  at  a  cost  of 
$250,000. 

Motor  Fire  Apparatus — Bellaire,  Ohio — The  following  are 
the  bids  received  for  furnishing  motor  fire  apparatus:  G.  C. 
Hale,  Kansas  City,  triple  combination  truck,  $8150;  combina- 
tion, $4950;  tractor,  $4000;  total  $18,000.  Ahrens-Fox,  triple 
combination,  $10,000;  according  to  specifications,  $9000.  J.  H. 
McGraw  &  Sons,  Federal  Truck  Co.,  tractor,  $2475;  tractor  M., 
$2490.  Robinson  Fire  Apparatus  Co.,  triple  combination' 
$10,000;  combination,  $5500;  tractor,  $2950;  total,  $16,320.  Boyd 
Truck  Co..  triple  combination,  $8580;  combination,  $5500;  total, 
$13,800.  Eagraves  Co.,  triple  combination,  $9000;  combination, 
$5000;  total,  $14,000.  American  La  France,  J.  F.  Johnson,  triple 
combinations  at  $8500,  $9000  and  $10,000;  combination,  $5500- 
tractor,  $4500. 

Dredging — Canton,  Ohio — W.  E.  Sarver,  City  Engr.,  is  pre- 
paring plans  for  dredging  and  improving  East  Creek  from 
Tuscarawas  St.,  East,  for  about  two  miles. 

Subway  Approaches — Cleveland,  Ohio — The  County  Com- 
missioners will  hold  a  $2,000,000  bond  sale  to  be  used  for  the 
construction  of  subway  street  car  approaches  at  the  Detroit- 
Superior  high  level  bridge.    W.  A.  Stinchcomb  is  County  Engr. 

Tunnel — Columbus,  Ohio — Bids  will  be  received  by  Charles 
E.  Steb,  Secy.,  Board  of  Trustees,  Ohio  State  University, 
for  constructing  a  brick  and  concrete  tunnel  6%x6V4  ft.  and 
430  ft.  long. 

+Ore  Lnloaders — Conneaut,  Ohio — The  contract  for  the 
construction  of  two  15-ton  ore  unloaders  for  the  United  States 
Steel  Corporation  has  been  awarded  to  the  WELLMAN- 
SEAVER-MORGAN  CO.,  Cleveland,  Ohio,  at  $250,000. 

Ditch — New  Philadelphia,  Ohio — Bids  will  be  received  by 
the  Joint  Board  of  County  Commissioners,  Holmes  and  Tus- 
carawas Counties,  until  Sept.  1,  for  constructing  a  joint 
county  ditch.    R.  H.  Nassdorfy  is  Secy,  of  the  Joint  Board. 

Drainage — Sturgis,  Mich. — The  lowest  bid  submitted  for 
constructing  Hallwood  drain  was  that  of  Smith  &  Nickelson, 
Sturgis,  at  $15,500. 

Park  Improvements — Kenosha,  Wis. — The  City  Council  has 
ordered  a  $120,000  bond  issue,  to  be  used  for  park  improve- 
ments, etc. 

Elevators — Madison,  Wis. — Bids  will  be  received  by  Lew  F. 
Porter,  Secy.,  Capitol  Commission,  until  Aug.  24  for  elevator 
work  in  north  and  final  wing  of  new  state  capitol.  George  B. 
Post  &  Co.,  New  York,  N.  Y.,  is  Arch. 
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Telegraph  System — West  Allis,  Wis. — Bids  will  be  received 
by  George  Mahoney,  City  Clk.,  until  7:30  p.m.,  Aug.  20,  for  the 
installation  of  a  fire  and  police  alarm  telegraph  systems. 

Drainage — Fort  Madison,  Iowa — It  is  reported  that  plans 
are  being  prepared  by  Edmund  T.  Perkins,  Chicago,  111.,  for  a 
drainage  district  in  Creen  Bay  Township.  The  estimated  cost 
of  the  proposed  work  is  $348,000. 

Tank — Shenandoah,  Iowa — Bids  will  be  received  until  Sept 
2,  by  C.  M.  Conway,  City  Clk.,  for  the  construction  of  a 
400,000-gal.  elevated  tank. 

-♦Drainage — Webster  City,  Iowa — The  following  contracts 
have  been  awarded  by  the  County  Board  of  Supervisors- 
Cleaning  Castner-Williams-Askland  ditch  approximately  245  - 
000  cu.yd.  to  MULGREW-BOYCE  &  CO.,  Dubuque,  Iowa,  at 
94.2c.  per  cu.yd.;  Nail  Ditch  excavation  to  L.  E.  NELSON 
Webster  City,  at  $5984;  tile  work  to  NATIONAL  SEWER 
PIPE  CO.,  Webster  City  at  $10,228. 

Score  Board — St.  Paul,  Minn. — Plans  are  being  prepared  for 
the  construction  of  an  electric  score  board  for  the  Twin  City 
Motor  Speedway.  The  estimated  cost  is  $16,000.  Samuel  Kan- 
del,  Chicago,  111.,  is  Arch. 

Dock  and  Warehouse — St.  Louis,  Mo. — It  is  reported  that 
the  city  will  construct  a  municipal  dock  and  warehouse  at  the 
Chain  of  Rocks  to  cost  about  $250,000. 

Speedway — St.  Louis,  Mo. — Press  reports  state  that  a  speed- 
way is  planned  for  Maxwelton,  a  suburb  of  St.  Louis.  The 
cost  is  estimated  at  $500,000.    Frank  Arcutt  is  interested. 

+Levee — Cummins,  Ark. — The  contract  for  355,000  cu.yd. 
of  levee  work  at  the  Linwood  and  Auburn  levee  district 
has  been  awarded  to  LANNAN  BROS.  &  TANSEY,  Minden, 
La.,  at  .1485c.  per  cu.yd.    Noted  July  29. 

+Levee — Hannaberry,  Ark. — The  contract  for  construct- 
ing Farrelly  Lake  Levee,  about  four  miles  in  length,  has  been 
awarded  to  HALLECK  &  THOM,  Little  Rock,  at  about  $35,000. 

+Levee — Austin,  Tex. — The  contract  for  about  360,000 
cu.yd.  of  earth  work  for  levee  construction  has  been  award- 
ed to  CHARLES  NORDSTROM,  Bryan,  at  18.85c.  per  cu.yd. 
J.  L.  Nagle  is  Imp.  Engr. 

+Levee — Caldwell,  Tex. — The  contract  for  about  360,000 
cu.yd.  of  levee  embankment,  including  the  construction  of 
ditches,  etc.,  has  been  awarded  to  CHARLES  NORDSTROM 
Bryan,  Tex.,  at  .1885c.  per  cu.yd.  J.  C.  Nagle,  Austin,  is  Engr. 
Noted  July  15. 

+Dry  Dock — Galveston,  Tex. — Plans  for  the  construction 
of  a  dry  dock  on  Pelican  Spit  are  nearly  completed.  The  esti- 
mated cost  is  $500,000.  J.  P.  McDonough  and  associates  are 
the  owners.  The  contract  for  grading,  dredging  and  bulk- 
head work  has  been  awarded  to  JOHN  JACOBSON,  Texas  City- 
machinery  and  iron  work  to  the  CRANDALL  ENGINEERING 
CO.,  East  Boston,  Mass.  P.  N.  Crowell  is  Engr.  in  charge  of 
construction.  Bartholow-Willits  Engineering  Co.,  Galveston, 
Tex.,  is  Arch. 

+\Vharf,  Dredging,  Etc. — Houston,  Tex.  —  Press  reports 
state  that  the  following  contracts  have  been  awarded:  Wharf, 
sheds  and  track  to  HORTON  &  HORTON,  at  $139,000;  dredg- 
ing to  L  T.  GAYLORD,  at  $50,000;  two  elevated  tanks,  to  the 
SOUTHERN  ENGINE  &  PUMP  CO.,  at  $7000.  E.  E.  Sands  is 
City  Engr. 

+Motor  Fire  Apparatus — Temple,  Tex. — The  contract  for 
furnishing  motor  fire  apparatus  has  been  awarded  to  the 
AMERICAN  LA  FRANCE  FIRE  ENGINE  CO.,  at  $18,500. 
Noted  June  17. 

Park — Phoenix,  Ariz. — The  City  Commission  has  authorized 
an  expenditure  of  $75,000  for  the  establishment  of  a  park. 
George  Young  is  Mayor. 

Dike — Cathlamet,  Wash. — It  is  reported  that  the  County 
Commissioners  have  approved  the  plans  for  diking  District 
No.  1.  G.  A.  Kyle,  Portland,  has  prepared  plans.  The  cost 
is  about  $160,000. 

Dock — Everett,  Wash. — W.  H.  Hoover,  City  Engr.,  is  pre- 
paring plans  for  a  dock,  25  ft.  wide  and  200  ft.  long,  with  a 
150-ft.  float. 

♦Drainage — North  Yakima,  Wash. — The  contract  for  con- 
struction work  in  Drainage  District  No.  25,  under  Schedule  1 
has  been  awarded  to  E.  M.  MOORE,  524  Sheridan  Ave.,  Ta- 
coma,  at  $17,305  and  under  Schedule  2,  to  DUNN  &  HOGAN, 
North  Yakima,  at  $7148;  J.  O.  Greenway  is  Drainage  Engr. 

Bulkhead — Seattle,  Wash. — Press  reports  state  that  the 
County  Commissioners  have  approved  the  plans  for  filling  and 
bulkheading  East  Marginal  Way.  The  cost  is  estimated  at 
$50,000. 

+  Steamer — Seattle,  Wash. — The  contract  for  the  construc- 
tion of  a  600-ton  steel  steamer  for  the  New  York  &  Cuba 
Mail  Steamship  Co.  has  been  awarded  to  the  SEATTLE  CON- 
STRUCTION &  DRY  DOCK  CO.,  Seattle,  Wash. 

^•Piers — Honolulu,  Hawaii  —  Bids  will  be  received  by 
Charles  B.  Forbes,  Chn.,  Harbor  Comrs.,  until  2  p.m.,  Sept.  22, 
for  constructing  reinf orced-concrete  piers.  For  further  in- 
formation see  advertisement  under  "Contracts  to  Be  Let." 

BUILDINGS 

Other  Items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
ings: "Industrial  Works:"  "Federal  Government  Work"  and  "Miscellaneous  " 

+Orono,  Maine — The  contract  for  the  construction  of  a 
dormitory  for  the  University  of  Maine  has  been  awarded  to 
JOHN  W.  BURROWS  &  CO.,  112  Preble  St.,  Portland,  Maine. 
C.  Parker  Crowell,  41  Central  St.,  Bangor,  Maine,  is  Arch. 

+Amherst,  Mass. — The  contract  for  the  construction  of  a 
laboratory  building  at  the  Massachusetts  Agricultural  College 
has  been  awarded  to  HOOPER  &  CO.,  101  Tremont  St.,  Boston, 
Mass.  J.  H.  Ritchie,  8  Beacon  St.,  Boston,  Mass.,  is  Arch. 
Noted  July  8. 

+Blllerica,  Mass. — The  contract  for  the  construction  of  a 
three-story,  60xl76-ft.,  brick  high  school  has  been  awarded  to 
the  LEIGHTON-MITCHELL  CO.,  95  Milk  St.,  Boston,  Mass. 
Brainerd  &  Leeds,  89  Franklin  St.,  is  Arch.  The  estimated 
cost  is  $90,000.    Noted  July  29. 

Boston,  Mass. — Fred  Holdsworth  and  Robert  D.  Farrington 
will  build  a  12-story  office  building  at  9-11  Beacon  St. 

■^Cambridge,  Mass. — The  contract  for  the  construction  of 
St.  Paul's  Church  on  Arrow  and  De  Wolfe  St.  has  been  award- 


ed to  JOHN  B.  BYRNE,  162  Sidney  St.  E.  T.  P.  Graham,  20 
Beacon  St.,  Boston,  Mass.,  is  Arch. 

Fitchburg,  Mass. — A  theater  will  be  built  on  Main  near 
Olivers  St.     George  A.  Whitney  is  Arch. 

+Holyoke,  Mass. — The  contract  for  the  construction  of  a 
five-story,    65xl22-ft.,    brick   business   block   and    theater  for 
James  Baker  has  been  awarded  to  P.  J.  KENNEDY  &  CO 
INC.    George  P.  B.  Alderman  &  Co.,  437  High  St.,  is  Arch. 

North  Adams,  Mass. — The  City  Council  plans  the  construc- 
tion of  a  two-  and  three-story,  90x200-ft.  high  school  to  cost 
$168,000. 

Boxbury,  Mass. — Plans  have  been  prepared  by  A  J.  Car- 
penter, Jr.,  Arch.,  for  the  construction  of  a  four-story  com- 
mercial building  at  Warren  Ave.  and  Claredon  St.  Estimated 
cost,  $50,000. 

Albany,  IV.  Y. — The  Trustees  of  the  Albany  Medical  College, 
58-64  Eagle  St..  contemplate  the  construction  of  a  hospital,  to 
cost  about  $265,000. 

+Hudson,  N.  Y. — CAMPBELL  &  DEMPSEY,  Kingston,  has 
been  awarded  the  general  contract  for  the  construction  of  a 
jail  in  the  rear  of  the  courthouse.  The  estimated  cost  is 
$50,000.  William  J.  Beardsley,  49  Market  St.,  Poughkeepsie, 
is  Arch. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
Will  be  received  until  3  p.m.,  Aug.  23,  by  C.  B.  J.  Snyder,  Supt. 
of  School  Bldgs.,  Park  Ave.  and  59th  St.,  New  York,  for  the 
general  construction  of  additions  and  alterations  to  Public 
School  No.  89  at  Newkirk  Ave.,  between  East  31st  and  East 
32nd  St.    Noted  May  27. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Warren  &  Wetmore,  Arch.,  16  East  47th 
St.,  for  the  construction  of  a  12-story  fireproof  apartment 
house  on  Park  Ave.  between  50th  and  51st  St.  for  the  Park 
Avenue  Improvement  Co.,  Inc.  The  estimated  cost  is  $700,000. 
Harry  Fischel  is  Pres.  of  the  company. 

+New  York,  N.  Y. —  (Borough  of  Manhattan)— The  general 
contract  for  the  construction  of  a  16-story  bank  and  office 
building  at  Fifth  Ave.  and  43d  St.  for  the  Five  Hundred  and 
Eleven  Fifth  Avenue  Corporation  has  been  awarded  to  the 
COLUMBUS  CIRCLE  CONSTRUCTION  CO.,  15  Columbus  Circle, 
New  York.    York  &  Sawyer,  50  East  41st  St.,  is  Arch. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Neville  &  Bagge,  Arch.,  105  West  40th  St. 
for  the  construction  of  a  12-story  apartment  house  at  99th 
St.  and  West  End  Ave.  The  estimated  cost  is  $500,000.  Noted 
July  22. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  Pan- 
American  States  Association,  McAlpin  Hotel,  Broadway,  33d 
and  34th  St.,  contemplates  the  construction  of  a  42-story 
building  to  be  known  as  the  "All  America's  Building."  L.  F. 
Strickland,  516  Hume-Mansur  Bldg.,  Indianapolis,  Ind.,  is  Mgr. 

+New  York,  N.  Y. —  (Borough  of  Manhattan) — A.  L.  MOR- 
DECAI  &  SON,  INC.,  30  East  42d  St.,  New  York,  has  been 
awarded  the  general  contract  for  the  construction  of  a  12- 
story  apartment  house  on  Park  Ave.  from  51st  to  52d  St.  for 
the  Three  Hundred  and  Thirty  Park  Avenue  Co.  Warren  & 
Wetmore,  16  East  47th  St.,  is  Arch. 

Bensselaer,  N.  Y. — Plans  have  been  prepared  for  the  con- 
struction of  a  two-story  school  to  replace  Public  School  No.  1 
on  Third  St.  The  estimated  cost  is  $50,000.  William  Baker  is 
Chn.,  Finance  Com.  of  Common  Council.    Noted  July  15. 

+  Bochester,  N.  Y. — The  general  contract  for  the  construc- 
tion of  a  two-story,  98xl09-ft.  brick,  store  and  loft  building 
at  East  Ave.  and  Scio  St.  for  Dr.  Sumner  Hayward  has  been 
awarded  to  E.  L.  ALBRIGHT,  Insurance  Bldg.,  Rochester. 
Estimated  cost,  $50,000. 

+Searsdale,  N.  Y. — The  contract  for  the  construction  of  a 
two-story  brick  and  stone  high  school  containing  an  audi- 
torium has  been  awarded  to  GEORGE  T.  KELLY,  20  John  St., 
Yonkers.  Estimated  cost,  $64,000.  H.  C.  Lakin  is  Clk.,  Bd.  of 
Education  and  Guy  Lowell,  225  Fifth  Ave.,  New  York,  is  Arch. 
Noted  July  15. 

+Troy,  N.  Y. — The  Troy  Gas  Co.  has  awarded  the  gen- 
eral contract  for  the  construction  of  a  five-story,  53x83-ft. 
office  building  to  CHARLES  CROWLEY  &  CO.,  114  Third  St.. 
Troy.    The  cost  is  estimated  at  $100,000. 

White  Plains,  N.  Y. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Aug.  31,  by  the  Westchester  County  Building  Commis- 
sion, Robert  W.  Brewster,  Chn.,  for  a  $500,000  addition  to  the 
courthouse  at  White  Plains  for  the  County  of  Westchester. 
Benjamin  W.  Morris,  101  Park  Ave.,  New  York,  is  Arch.  Plans 
can  be  had  from  the  Commission  at  White  Plains.  Noted  July 
15  and  29. 

White  Plains,  N.  Y. — Bids  will  be  received  about  Sept.  1 
by  Robert  S.  Brewster,  Chn.,  Westchester  County  Bldg. 
Comn.,  for  the  construction  of  the  three-story  brick  and  stone 
county  workhouse  and  penitentiary  at  East  View.  The  esti- 
mated cost  is  $500,000.    Noted  May  20  and  July  22. 

Yonkers,  N.  Y. — Plans  are  being  prepared  by  F.  J.  Berlen- 
bach,  Arch.,  260  Graham  Ave.,  Brooklyn,  for -the  construction 
of  a  brick  parochial  school  on  Convent  Ave.  for  the  monastery 
of  the  Blessed  Sacrament.     The  estimated  cost  is  $50,000. 

Bayonne,  N.  J. — Bids  will  soon  be  received  by  the  City 
Commissioners  for  the  construction  of  a  school  to  replace 
Public  School  No.  5  on  13th  St.    Noted  June  24  and  July  29. 

East  Butherford,  N.  J. —  (Rutherford  post  office)— Bids  will 
be  received  about  Aug.  20,  for  the  construction  of  a  two- 
story,  61x84-ft.  brick  school  on  Vreeland  Ave.  near  Paterson 
St.  E.  P.  Hutton  is  Secy.,  Bd.  of  Education  and  John  Simp- 
son, 1224  Essex  Bldg.,  Newark,  is  Arch.    Noted  July  15. 

+Fort  Lee,  N.  J.— The  J.  E.  VROMAN  CONSTRUCTION  CO., 
North  Bergen,  has  been  awarded  the  general  contract  for  the 
construction  of  a  one-story,  150xl90-ft.  motion  picture  studio 
for  the  New  Jersey  Studios  Co.  Estimated  cost,  $40,000. 
Andrew  Hayek,  Edgewater,  is  Arch. 

+Fort  Lee,  N.  J. — The  general  contract  for  the  construction 
of  a  brick  and  terra  cotta  studio  and  administration  building 
for  the  Paragon  Film  Co.,  Inc.,  31  East  27th  St..  New  York, 
N.  Y.,  has  been  awarded  J.  B.  ROBERTS  CO.,  1  Madison  Ave., 
New  York,  N.  Y.  The  estimated  cost  is  $60,000.  Ernest  Flagg, 
109  Broad  St.,  New  York.  N.  Y.,  is  Arch. 
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Pnterson,  N.  J. — Bids  will  soon  be  received  by  Lee  & 
Hewitt,  Arch.,  1123  Broadway,  New  York,  N.  Y.,  for  the  con- 
struction of  a  brick  and  stone  edifice  at  Broadway  and  East 
27th  St.  for  the  Church  of  the  Covenant.  Estimated  cost, 
$100,000.    Contracts  will  be  awarded  about  Sept.  15. 

+Princeton,  N.  J. — The  MATTHEWS  CONSTRUCTION  CO., 
Princeton,  has  been  awarded  the  general  contract  for  the 
construction  of  a  dining-  hall  at  the  Princeton  University.  The 
entire  cost  is  estimated  at  $300,000.    Noted  May  27. 

Erie,  Penn. — B.  E.  Briggs,  City  Engr.,  has  plans  for  the  con- 
struction of  a  union  depot  and  subways  at  Peach  and  Sassafras 
St.  The  cost  is  estimated  at  $1,800,000.  A.  T.  Hardin,  New 
York,  N.  Y.,  is  Vice-Pres.  of  the  New  York  Central  R.R. 

^Philadelphia,  Penn. — The  contract  for  the  construction  of 
a  two-story  public  school  at  Cheltenham  Ave.  and  Rising  Sun 
Lane  has  been  awarded  to  W.  R.  DOUGHERTY,  1608  Sansom 
St.,  Philadelphia,  at  $68,000. 

^Pittsburgh,  Penn. —  (Official) — The  contract  for  the  re- 
modeling of  the  passenger  station  at  Smithfield  and  Water  St. 
has  been  awarded  to  EDWARD  BRADY  &  SON.  M.  A.  Long 
is  Arch.    Noted  Aug.  12. 

Madison,  W.  Va — (Official) — The  time  for  receiving  bids 
has  been  extended  to  Aug.  24,  for  the  construction  of  a  court- 
house for  Boone  County.  Elmer  Nelson  is  County  Clk.  Noted 
July  22. 

+Parkersburg,  W.  Va. — The  ROCHE  BRUNER  BUILDING 
CO.,  609  Johnston  Bldg.,  Cincinnati,  Ohio,  at  $234,026,  has  been 
awarded  the  general  contract  for  the  construction  of  a  three- 
story,  182x235-ft.  high  school.    Noted  July  22. 

Charlotte.  N.  C. — Plans  are  being  prepared  by  Louis  H. 
Asbury,  Arch.,  for  the  construction  of  a  brick  and  stone 
church  for  the  Hawthorn  Lane  M.  E.  Church.  The  estimated 
cost  is  $40,0^0. 

New  Orlea..s,  La.— Plans  are  being  prepared  by  Baccich  & 
De  Monthuzen,  Arch.,  for  the  construction  of  a  building  con- 
taining 50  rooms  to  be  used  as  a  Jesuit  Retreat  House  and 
Chapel  for  the  Jesuit  Order.  The  estimated  cost  is  $50,000. 
John  D.  Foulkes,  S.  J.,  is  Representative. 

Lexington,  Ky. — The  City  Commissioners  plan  to  hold  an 
election  in  November  to  vote  on  the  question  of  issuing  $100,- 
000  in  bonds.  The  proceeds  will  be  used  for  the  construction 
of  two  schools. 

Louisville,  Ky — The  Bankers'  Realty  Co.  will  construct  a 
five-story  office  building  at  Fourth  and  Market  St.  Estimated 
cost,  $125,000.     George  G.  Summers  is  interested. 

Cineinnati,  Ohio — Elzner  &  Anderson,  Arch.,  Ingalls  Bldg., 
has  prepared  plans  for  the  construction  of  additions  to 
buildings  at  the  Longview  Hospital.  The  estimated  cost  is 
$250,000.    Noted  July  1. 

Cineinnati,  Ohio — Bids  will  be  received  about  Sept.  15  for 
the  construction  of  a  group  of  buildings  for  the  Walnut  Hills 
High  School  on  Madison  Rd.,  Hyde  Park.  The  estimated  cost 
is  $1,000,000.  Garber  &  Woodward,  Union  Central  Bldg  is 
Arch.    Noted  June  3. 

Cineinnati,  Ohio — Bids  will  be  received  until  noon,  Sept  12, 
by  the  Clerk  of  the  Board  of  Education,  third  floor,  City  Hall 
for  the  remodeling  of  the  Lincoln  Public  School,  Delta  and 
Golden  Ave.,  and  the  W  ashburn  Public  School,  Clinton  and 
Linn  St.     C.  W.  Handman  is  Business  Mgr. 


Cleveland,  Ohio — The  congregation  of  the  St.  Wendelen's 
Slovak  Church,  2281  Columbus  Rd.  S.  W.,  contemplates  the 
construction  of  a  group  of  buildings  at  Columbus  Rd.  and 
freeman  Ave.  S.  W.  The  group  will  include  a  church,  school 
parsonage  and  sisters'  home,  and  will  cost  about  $175,000 
Augustine  Tomaseek  is  Pastor. 

Cleveland,  Ohio — Preliminary  plans  have  been  prepared 
for  the  construction  of  a  commercial  building  at  1601  Euclid 
Ave.  near  East  16th  St.  through  to  Dodge  Court.  The  esti- 
mated cost  is  $100,000.  E.  C.  Beach,  Williamson  Bldg.,  is 
interested. 

Columbus,  Ohio — Bids  will  be  received  until  noon  Aug.  27, 
by  Charles  E.  Steel,  Secy.,  Bd.  ot  Trustees,  for  the  con- 
struction of  a  building  for  the  College  of  Homeopathic  Medi- 
cine and  for  the  Home  Economics  Bldg.,  at  the  Ohio  State 
University.     Noted  July  29. 

Dayton,  Ohio — Pretzinger  &  Musselman,  Arch.,  is  preparing 
plans  for  the  construction  of  a  five-story  reinf  oreed-conerete 
building  at  Third  and  Jefferson  St.  for  the  B.  P.  O.  E.,  Lodge 
No.  58.    The  estimated  cost  is  $250,000. 

Van  Wert,  Ohio — George  H.  Marsh  has  purchased  the  school 
building  in  the  Fourth  Ward  and  plans  to  remodel  it  for  hos- 
pital purposes.     The  estimated  cost  is  $40,000. 

Bloomington,  Ind. — Bids  will  be  received  about  Oct.  1  by 
R.  P  Daggett  &  Co.,  Arch.,  956  Lemcke  Annex,  Indianapolis, 
tor  the  construction  of  a  gymnasium  at  the  Indiana  Univer- 
sity.   The  estimated  cost  is  $150,000.    Noted  May  6  and  20. 

Indianapolis,  Ind. — Plans  have  been  prepared  for  the  con- 
struction of  an  apartment  house  at  16th  and  Meridian  St.  for 
000  pton  Court  Realty  Co.    The  estimated  cost  is  $175,- 

Indianapolis,  Ind. — The  business  men  plan  to  construct  an 
armory  for  the  Indiana  National  Guard.  The  cost  is  esti- 
mated between  $300,000  and  $500,000. 

Rockport,  Ind — The  Spencer  Countv  Board  of  Commission- 
ers has  decided  to  appropriate  $150,000  to  be  used  for  the 
construction  of  a  county  courthouse. 

Albion,  Mich. — The  Albion  College  will  construct  a  two- 
story  physics  laboratory  building.    Estimated  cost,  $40,000. 

Kalamazoo,  Mich. — Bids  will  be  received  until  Oct.  1  by 
the  Kalamazoo  State  Hospital  for  the  construction  of  a  three- 
story,  brick  building  to  be  used  by  the  employees  of  the  hos- 
pital. The  estimated  cost  is  $56,000.  Wernette-Bradfield- 
Mead  Co.,  Grand  Rapids,  is  Arch.    Noted  July  22. 

Aurora,  111. — The  Island  Improvement  Co.  plans  to  con- 
struct a  hotel  on  an  island  which  v/as  recently  added  to  the 
city.    The  cost  is  estimated  at  $200,000. 

Chicago,  111. — Plans  are  being  prepared  by  Henry  L.  New- 
house,  Arch.,  4630  Prairie  Ave.,  for  the  construction  of  a  store 
theater  and  apartment  building  on  Broadway  near  Granville 
Ave.  for  J.  M.  Browarsky,  30  North  La  Salle  St.  The  esti- 
mated cost  is  $130,000.    Noted  May  27. 

Monmouth,  III. — Plans  are  being  prepared  by  Temple  & 
Burrows,  Arch.,  McManus  Bldg.,  Davenport.  Iowa,  for  the  con- 
struction of  a  three-story  city  hall.  The  estimated  cost  is 
$50,000. 


RAPID  TRANSIT  SYSTEM — NEW  YORK,  N.  Y, 
Section  No.  1 — Route  No.  49 

Bids  were  received  July  20  by  the  Public  Service  Commis- 
sion for  the  construction  of  Section  No.  1,  Route  No.  49,  a 
part  of  the  Culver  Rapid  Transit  R.R.  from:  (A)  Post  & 
McCord,  (B)  Phoenix  Bridge  Co.,  (C)  A.  L.  Guidone  &  Son,  Inc., 
(D)  Cooper  &  Evans,  (E)  Connex  Engineering  &  Construction 


Co.,  (F)  Rodgers  &  Hagerty,  Inc.,  (G)  Frawlev-Kaufman  Con- 
tracting Co.,  (H)  Oscar  Daniels  Co.,  (I)  McClintic-Mashall  Co 
(J)    Underpinning   &    Foundation    Co.,    (K)    Ft.    Pitt  Bridge 
Works,  Pittsburgh,  Penn.,   (L)  Snare  &  Triest  Co.    The  item 
bids  were  ae  follows: 


A 


B 


21,900  cu.yd.  column  excavation  

12,900  cu.yd.  railroad  duct  excavation  

8500  cu.yd.  concrete  masonry  

10  cu.yd.  brick  masonry  

500  lin.ft.  timber  piles  

2  M  ft.  timber  foundations  

320  lin.ft.  vitrified  pipe,  4  in  

329,000  duct  ft.  railroad  ducts  

14,500  tons  riveted  steel  (painted  and  erected)  

600  ton^  steel  beams  and  shapes  

5  ton  i  steel  rods  and  bars  in  concrete  

180  ton  miscellaneous  iron  castings  

3000  sq.yd.  street  surface  restored  

300  lin.ft.  5-in.  blue  stone  curb  

100  lin.ft.  4-in.  blue  stone  curb  

4000  lin.ft.  restoring  old  curb  

13,500  lin.ft.  electric  overhead  trolley  

100  lin.ft.  depressing  street  surface  R.R  

200  lin.ft.  lateral  movement  of  turnout  tracks  

8800  lin.ft.  lateral  movement  of  surface  tracks  

1800  lin.ft.  removing  street  surface  tracks  

1600  lin.ft.  rebuilding  street  surface  tracks  

100  lin.ft.  4-in.  water  pipes  

100  lin.ft.  6-in.  water  pipes  

100  lin.ft.  8-in.  water  pipes  

100  lin.ft.  20-in.  water  pipes  

100  lin.ft.  36-in.  water  pipes  

100  lin.ft.  4-in.  e.i.  gas  pipes  

100  lin.ft.  6-in.  c.i.  gas  pipes   

100  lin.ft.  8-in.  c.i.  gas  pipes  

100  lin.ft.  12-in.  c.i.  gas  pipes  

60  lin.ft.  6-in.  w.i.  gas  pipes  

60  lin.ft.  8-in.  w.i.  gas  pipes  

4  ton  c.i.  hub  and  spigot  straight  pipe  

50  lin.ft.  standard  weight  6-in.  w.i.  gas  pipe  

50  lin.ft.  standard  weight  8-in.  w.i.  gas  pipe  

10  ton  c.i.  hub  and  spigot  pipe  special  casting  

100  lb.  new  malleable  fittings  for  w.i.  gas  pipe  

2000  duct  ft.  electric  ducts  and  conduits  

100  lin.ft.  2\  in.  w.i.  pipe  electric  ducts  and  conduits. . 

100  duct  ft.  wooden  ducts  and  conduits  

100  duct  ft.  fibre  ele'ctric  ducts  and  conduits  

5  electric  ground  connection  to  railroad  structure  
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$877,959  $894,554  $904,437  $014  732  $91 5,1 72  $024,853  $926,895  $931,690  S947,35S  $947,410  $959  803  $971,175 
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Kan  Claire,  Wis. — -(Official) — Bids  will  be  received  until 
noon,  Sept.  1,  by  J.  C.  Fennessey,  City  Clk.,  for  the  construc- 
tion of  a  citv  hall.  George  Awsumb,  Arch..  14  East  Jackson 
Blvd.,  Chicago,  111.  has  prepared  plans.  Noted  July  15  and 
2!). 

Milwaukee,  Wis. —  The  Board  of  School  Directors  has 
commissioned  Van  Ryn  &  De  Gelleke,  Arch.,  726  Caswell  Blk., 
to  prepare  plans  for  the  construction  of  a  three-story  brick 
and  stone  addition  to  the  West  Division  High  School,  23rd  and 
Prairie  St.  Estimated  cost,  $50,000.  Frank  M.  Harbaeh  is 
Secy,  of  the  Bd. 

♦  Milwaukee,  Wis. — The  contract  for  the  construction  of  a 
ten-story,  S0xl35-ft.  reinforced-concrete  and  terra  cotta,  mer- 
cantile and  office  building  on  West  Water  St.  near  Grand  Ave. 
for  the  Ticonic  Investment  Co.,  927  Wells  Bldg.,  has  been 
awarded  to  the  DAHLMAN  CONSTRUCTION  CO.,  912  Majestic 
Bldg.,  Milwaukee.    Estimated  cost,  $125,000.    Noted  Apr.  29. 

Milwaukee,  Wis. — N.  Stone  plans  to  construct  a  four- 
story,  75xl20-ft.  hotel  and  store  building  at  Third  and  Syca- 
more St.    The  estimated  cost  is  $100,000. 

Milwaukee,  Wis. — A  group  of  Chicago  promoters  plan  to 
construct  an  apartment  house  on  Wisconsin  St.  opposite  the 
Northwestern  station.    The  estimated  cost  is  $100,000. 

Milwaukee,  Wis. — Work  on  the  construction  of  a  block  to 
replace  the  Plankinton  House  will  begin  about  Sept.  15. 
Charles  Somers,  Cleveland,  Ohio,  is  interested.  The  estimated 
cost  of  the  entire  project  is  $2,000,000.    Noted  Oct.  15. 

Montello,  Wis. — Bids  will  be  received  until  Aug.  16,  by  the 
County  Clerk  for  the  construction  of  a  two-story  courthouse 
and  jail.  Parkinson  &  Dockendorf,  Linken  Bldg.,  La  Crosse, 
is  Arch.    Noted  July  22. 

Sparta,  Wis. — The  School  Board  has  passed  a  resolution 
providing  for  a  $75,000  bond  issue.  The  proceeds  will  be  used 
for  the  construction  of  a  high  school. 

+Stevens  Point,  Wis. —  (Official) — The  contract  for  the  con- 
struction of  a  dormitory  at  the  Stevens  Point  Normal  School 
has  been  awarded  to  the  J.  P.  WEINBERG  CONSTRUCTION 
CO.,  Grand  Rapids,  at  $5S,486.    Noted  Aug.  12. 

Grundy  Center,  Iowa — At  a  recent  election  the  citizens 
voted  in  favor  of  issuing  $85,000  in  bonds,  The  proceeds 
will  be  used  for  the  construction  of  a  school. 

Jefferson,  Iowa — Plans  are  being  prepared  by  Proudfoot, 
Bird  &  Rawson,  Arch.,  810  Hubbell  Bldg.,  Des  Moines,  for  the 
construction  of  an  S0xl20-ft.  courthouse  for  Greene  County. 
The  estimated  cost  is  $150,000. 

+Sioux  City.  Iowa — The  contract  for  the  construction  of  a 
two-story,  S5xfl4-ft.  brick  church  at  19th  and  Nebraska  St. 
for  the  First  M.  E.  Church  has  been  awarded  to  DUBEL  & 
ANDERSON,  514  Jackson  St.,  Sioux  City,  at  $65,000.  Other  bids 
were:  Cromer  &  Small,  $70,000;  Andrew  Ostling,  $76,873; 
Babue  &  Son,  $79,385;  Bankers  Realty  &  Investment  Co., 
Omaha,  Neb.,  $67,390;  Anton  Zwack,  Dubuque,  $75,459;  Egley, 
Payette  Construction  Co.,  $71,451.  Beuttler  &  Arnold,  David- 
son Auto  Block,  is  Arch.     Noted  June  17. 

Tipton,  Iowa — Bids  will  be  received  until  Sept.  2,  by  T.  C. 
Moffet,  County  Audr.,  for  the  construction  of  a  county  house 
to  cost  about  $50,000.  Charles  A.  Dieman  &  Co.,  Granby  Bldg., 
Cedar  Rapids,  is  Arch.    Noted  July  29. 

Crosby,  Minn. —  (Official) — Bids  will  be  received  until  2  p.m., 
Aug.  27,  by  J.  E.  McCoy,  Clk.,  Bd.  of  Education,  Ironton,  for 
the  construction  of  a  two-story  brick  high  school.  The  esti- 
mated cost  is  $100,000.     Noted  Aug.  5. 

Duliith,  Minn. — Plans  are  being  prepared  by  F.  G.  German, 
Arch.,  411  American  Exchange  Bank  Bldg.,  for  the  construc- 
tion of  a  building  for  the  Y.  M.  C.  A.  The  estimated  cost  is 
$60,000. 

Minneapolis,  Minn. — The  First  Baptist  Church  plans  to 
construct  a  temple  on  11th  St.  near  Hennepin  St.  The  build- 
ing will  contain  a  four-story  auditorium  with  two  12-story 
wings  and  cost  about  $1,000,000.    William  B.  Riley  is  Pastor. 

Minneapolis,  Minn. — Bids  will  be  received  until  Sept.  1,  by 
A.  L.  Van  Dvck,  Arch.,  741  McKnight  Bldg.,  for  the  construc- 
tion of  a  three-storv,  42xl20-ft.  building  for  the  Maternity 
Hospital  at  2201  Western  Ave.  The  estimated  cost  is  $50,- 
000.    Noted  July  29  and  Aug.  12. 

Atchison,  Kan. — The  Kansas  Avenue  Methodist  Church 
plans  to  construct  an  edifice.    Estimated  cost,  $40,000. 

Emporia,  Kan. — Plans  have  been  prepared  by  C.  H.  Chan- 
dler, Arch.,  State  House,  Topeka,  for  the  construction  of  a 
four-story,  brick  and  reinforced-concrete  addition  to  the  State 
Normal  School.    The  estimated  cost  is  $175,000. 

+Hays,  Kan. — The  contract  for  the  construction  of  a  two- 
storv,  50xl00-ft.  brick  hospital  for  the  St.  Agnes  Sisters  has 
been  awarded  to  the  JACOBS  CONSTRUCTION  CO.,  Hays. 
The  estimated  cost  is  $70,000.    Noted  June  24. 

Hays,  Kan. — The  State  Board  of  Administration  has  ap- 
proved and  accepted  the  plans  prepared  by  C.  H.  Chandler, 
State  Arch.,  for  the  construction  of  a  three-story,  fireproof 
building  at  the  Fort  Hays  Kansas  Normal  School.  The  struc- 
ture will  be  known  as  the  Sheridan  Coliseum  and  will  cost 
about  $100,000. 

^Independence,  Kan. — The  contract  for  the  construction  of 
a  five-story,  92xl83-ft.  brick  and  stone  office  building  for  the 
Prairie  Oil  and  Gas  Co.  has  been  awarded  to  the  THOMPSON- 
STARRETT  CO.,  49  Wall  St.,  New  York,  N.  Y.  The  estimated 
cost  is  $300,000.  Madorie  &  Birdsall,  832  National  Reserve 
Bank  Bldg.,  Kansas  City,  Mo.  is  Arch.    Noted  Apr.  8. 

Kansas  City,  Mo. — Preliminary  plans  have  been  jirepared 
by  Wilder  &  Wight,  Arch.,  400  First  National  Bank  Bldg.,  for 
the  construction  of  a  reinforced-concrete  hospital  for  crippled 
and  blind  children  to  be  known  as  the  Non-Sectarian  Mercy 
Hospital  at  Independence  and  Highland  Ave.  The  estimated 
cost  is  $200,000. 

Kansas  City,  Mo. — Plans  are  being  prepared  by  Shepard, 
Farrar  &  Wiser,  Arch.,  1202  R.  A.  Long  Bldg.,  for  the  construc- 
tion of  a  two-story,  105xl06-ft.  brick  church  at  12th  St.  and 
Bales  Ave.  for  the  Bales  Baptist  Church.  The  estimated  cost 
is  $50  000.    E.  D.  Hogan,  4916  Agnes  St..  is  Chn.  of  Bldg.  Com. 


+Kansas  City,  Mo. — The  contract  for  the  construction  of  a 
building  at  Linwood  Blvd.  and  Prospect  Ave.  for  the  St.  Jo- 
seph's Hospital  has  been  awarded  to  the  GEORGE  A.  FULLER 
CONSTRUCTION  CO.,  2218  Grand  Ave..  Kansas  City.  The  es- 
timated cost  is  $500,000.  Wilder  &  Wight,  400  First  National 
Bank  Bldg.,  is  Arch.    Noted  July  1. 

♦Minneapolis,  Kan. — The  School  Board  has  awarded  the 
contract  for  the  construction  of  a  two-story,  60xl00-ft.  brick 
school  to  the  K EARN- BOWER  CO.,  Topeka.  Estimated  cost, 
$40,000.    Noted  June  17  and  24. 

Fairbury,  Neb. — Plans  are  being  prepared  for  the  construc- 
tion of  a  fire-proof  motion  picture  theater  to  cost  about  $65,- 
000.  T.  W.  Van  Leich  and  W.  S.  Weertser,  Chicago,  111.  and 
C.  W.  Bartlett,  Fairbury,  are  interested. 

+  Oinaha,  Neb. — The  contract  for  the  construction  of  a 
church  at  16th  and  Center  St.  has  been  awarded  to  O.  F.  NEL- 
SON, 600  Barker  Blk.,  Omaha,  at  $40,000. 

+  Oniaha,  Neb. — The  contract  for  the  construction  of  a  hos- 
pital at  25th  and  Douglas  St.  has  been  awarded  to  the  HOME 
ISPILDERS  CO.,  Omaha.  James  T.  Allen,  Brandeis  Theater 
Bldg.,  is  Arch,  and  Dr.  Michael  J.  Ford  is  in  charge.  The 
estimated  cost  is  $150,000.     Noted  July  22. 

Cheyenne,  Wyo. — Bids  will  be  received  until  Sept.  6,  by  H. 
B.  Gates,  State  Treas.  for  the  construction  of  additions  and  al- 
terations to  the  State  Capitol.    The  estimated  cost  is  $150,000. 
William  Du  Bois,  1614  Capitol  Ave.,  is  Arch.    Noted  Mar.  11. 
Continued  on  P.  140. 

FREMONT  AVE.  BRIDGE,  SEATTLE,  WASH. 

Bids  were  received  July  23  by  A.  H.  Dimock,  City  Engr., 
Seattle,  Wash.,  for  the  construction  of  the  superstructure  of 
a  bridge  over  Lake  Washington  Canal  at  Fremont  Ave.  from: 
(A)  Booker,  Kiehl  &  Whipple;  (B)  J.  R.  Wood;  (C)  Beer's 
Building  Co.  Bids  for  the  substructure  of  the  same  bridge 
were  received  from:  (A)  Pacific  States  Construction  Co.;  (B) 
Hans  Pederson;  (C)  Beer's  Building  Co.  The  item  bids  were 
as  follows: 

Superstructure 

260,000  lb.  machinery,  furnishing  and  erecting.  .  . 
2,050,000  lb.  structural  steel,  furnishing  and 

erecting  

Furnishing  305,000  lb.  structural  steel,  erected  by 

contractor  for  substructure  

700  cu.yd.  furnishing,  placing  and  adjusting  gravel 

concrete  counterweight  

10  cu.yd.  furnishing,  placing  and  adjusting  cinder 

concrete  counterweight  .  .   

1   gravel   concrete   test  block,    furnishing  and 

weighing   .  

1  cinder  concrete  test  block,  furnishing  and 
weighing  

1010  sq.yd.  roadway  floor  on  movable  leaves.  .  . 

400  sq.yd.  roadway  floor,  including  reinforcement, 
on  fixed  portion  

490  sq.yd.  sidewalk  floor  on  movable  leaves  

172  sq.yd.  sidewalk  floor  on  fixed  portion  

20,000  lb.  reinforcing  bars  in  concrete  counter- 
weight  

Electrical  equipment  complete  in  place  (lump 
sum)  

4  operators'  houses  and  2  toilet  rooms  complete 
(lump  sum)  I 

Meneely  fog  bell  in  place  (lump  sum)   

2  copper  ball  vessel  signals  in  place .   

4  double-arm  roadway  gates  complete  in  place 
Wooden  steps  and  railings  and  angle  iron  bracket 

supports  for  access  to  machinery  at  sides  of 

trusses  -m  •  ■  - 

2  pairs  steel  ladders  for  access  to  counterweight 

pit  pumps  

2  pit  pumps  complete  

2  iron  gratings  over  counterweight,  pit  pumps 
60  Un.ffci  black  iron  pipe  railings  on  stairways  and 

platforms  below  deck  

2  machinery  houses  complete  

130  lin.ft.  galvanized  iron  pipe  railings  at  sides 

and  rear  of  anchor  piers  

14  oak  buffer  blocks  


A 

B 

C 

$0. 112 

$0 

115 

$0 
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10 

00 

11.00 

25 

00 

10 
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5.25 

5 

35 

2 

85 

3.30 

3 

40 

2 

40 

1.00 

75 

50 

1.20 

.1 

00 

1 

25 

03 

04 

0275 

13,819 

11,950 

13,288 

>890 . 00  8000 

00 

600 

00 

90.00 

125 

00 

100 

00 

70.00 

175 

00 

15 

00 

302 . 50 

300 

00 

300 

00 

125.00 

25 

00 

200 

00 

50  00 

35 

00 

60 

00 

429  00 

175 

00 

425 

00 

25  00 

15 

00 

20 

00 

1.65 

75 

50 

450  00 

450 

00 

300 

00 

2.00 

1 

25 

50 

5.00 

5 

00 

3 

00 

$159,890 

$163,618 

$154,601 

Substructure 

Removing    existing    structures    ami  debris 


15,000  cu.yd.  excavation  

3500  cu.yd.,  Class  A,  concrete  deposited  under 

water  

3200  cu.yd..  Class  C,  concrete  in  piers  above 

water  . 

6700  cu.yd.,  Class  C,  concrete  in  unwatered 

foundations   and   piers    (alternate   to  two 

preceding  items)  

1100  cu.yd.,  Class  B,  concrete  

300  cu.vd.,  Class  D,  mortar   

155,000  lb.  reinforcing  steel  

Placing  and  painting  structural  steel,  grillages 

and  anchor  bolts,  including  grouting,  305,- 

000  lb..  

2  fir  bumping  logs  

7000  lin.ft.  peeled  piles  in  protection  works. . . 

9  M  ft.  b.m.  timber  in  protection  works  

570  lin.ft.  chains  on  dolphins  

4  test  piles  

1200  cu.yd.  extra  excavation  below  elevation — 

35  

1200  cu.vd.  extra,  Class  A,  concrete  below 

elevation — 32  

1200  cu.yd.  extra,  Class  C,  concrete  in  case 

foundations   are   unwatered    (alternate  to 

preceding  item)  

8  eye  bolts  is  shafts  of  anchor  piers  
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5 

85 
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2 

50 

2 
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15  00 

Extended  totals   $112,651  $123,422 

Alternates   $111,916  $126,024 


$127,068 
$131,423 
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BUILDINGS — Continued  from  Page  138 

Billings,  Mont. — Bids  will  soon  be  received  for  the  con- 
struction of  an  edifice  for  the  First  Presbyterian  Church.  The 
estimated  cost  is  $40,000. 

+Great  Falls,  Mont. — The  contract  for  the  construction  of 
a  three-story,  concrete  office  building  to  be  known  as  the 
Tribune  Bldg.  has  been  awarded  to  the  NESS-THEISON  CON- 
STRUCTION CO.,  Great  Falls,  at  $76,200.     Noted  May  20. 

Ozark,  Mo. — An  election  will  be  held  Oct.  30  to  vote  on  the 
question  of  issuing-  $50,000  in  bonds.  The  proceeds  will  be 
used  for  the  construction  of  a  courthouse  for  Christian  County 
Noted  July  15.  . 

St.  Joseph,  Mo. — The  School  Board  is  having-  plans  pre- 
pared for  the  construction  of  the  Bliss  Ward  School  to  cost 
about  $65,000  and  for  the  North  St.  Joseph  High  School,  esti- 
mated to  cost  $150,000. 

St.  Louis,  Mo. — Plans  are  being  prepared  bv  John  M.  Dun- 
ham Co.,  Arch.,  1018  Chemical  Bldg.,  for  the  construction  of  a 
five-story,  reinf  orced-concrete,  fireproof  building  at  410 
Washington  Ave.  for  Joseph  J.  Foster.  The  estimated  cost  is 
$73,000. 

+SL  Louis,  Mo. — The  contract  for  the  construction  of  a  two- 
story  mercantile  building  at  1100-4  North  Sixth  St.,  for  the 
Biddle  Estate,  has  been  awarded  to  N.  SCHWEGLER,  at 
$40,000.  ' 

St.  Louis,  Mo. — The  Mercantile  Trust  Co.  plans  to  construct 
an  addition  to  its  building  at  Eighth  and  Locust  St  The  cost 
is  estimated  at  $500,000. 

Coldspring,   Tex. — Lane  &   Dowdy,   Arch.,    710  Paul  Bldg 
Houston,  is  preparing  plans  for  the  construction  of  a  court- 
house for  San  Jacinto  County.    The  estimated  cost  is  $40,000 
Noted  May  20. 

College  Station,  Tex.— (Official)— Bids  will  be  received 
about  Oct.  1  for  the  construction  of  a  group  of  buildings  at 
the  Agricultural  and  Mechanical  College.  The  group  will  in- 
clude a  $50,000  hospital,  $40,000  stock  judging  pavilion,  a  dairy 
laundry  and  barn.  R.  Adelspeyer  is  Arch,  and  J.  K.  Ashburn  is 
Publicity  Agent.     Noted  July  22  and  29. 

Dallas,    Tex.— Plans    are    being   prepared    by    William  B. 
Ithner,  Arch.,  408  Board  of  Education  Bldg.,   St.  Louis,  Mo 
000         construction  of  a  school.    The  estimated  cost  is  $120,- 

Nacogdoches,  Tex. — An  election  will  soon  be  held  to  vote 
on  the  question  of  issuing  $45,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  school. 

San  Angelo,  Tex — (Official)— Bids  will  be  received  until 
Aug.  25,  for  the  construction  of  a  three-story  brick  high 
school  Ross  &  Cason,  1509  Amicable  Bldg.,  Waco,  is  Arch 
Noted  May  27. 

Tahoka,  Tex.— At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $60,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  a  courthouse  and  jail  for  Lvnn 
County.    Noted  July  29. 

+Oklahoma,  Okla.  —  The  general  contract  for  the  con- 
struction of  the  Oklahoma  State  Capitol  has  been  awarded 
to  JAMES  STEWART  &  CO.  INC.,  20  Church *  St  New  York 
S'  i  ^Ve  estimated  cost  of  the  project  is  $1,500,000.  John  H 
Junee24C  1S  Western   Mgr.   of  the   company.  Noted 

Clarkdale,  Ariz.— At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $45,000  m  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  high  school. 

Kingman,  Ariz. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $60,000  in  bonds.  The  proceeds  will  be  used 
for  the  construction  of  a  school. 

Medical  Lake,  Wash.— The  State  Board  of  Control  has  ap- 
proved and  accepted  the  plans  prepared  by  Julius  A  Zittel 
Arch  507  Jamieson  Bldg.,  Spokane,  for  the  construction  of 
five  buildings  at  the  Medical  Lake  School  for  Feeble-Minded 
The  entire  cost  is  estimated  at  $500,000.    Noted  Aug.  5 

Seattle,  Wash.— S.  Benson  has  donated  $100,000  to  be  used 
for  the  construction  of  the  first  unit  of  a  School  of  Trades 

000  fo^a^rthil'worJ116  Sch°01  B°ard  wiU  ^opriate  UOo!- 

Seattle,  Wash — Bids  have  been  received  for  the  construc- 
tion of  an  apartment  and  hotel  building  at  Fourth  and  Marion 
St.  as  follows:  Woeck  &  Behrens,  Arcade  Bldg  %S4  1<?7- 
Grant  Smith  &  Co.,  Henry  Bldg.,  $82,950  Pacific  States  Con  ' 
struction  Co.,  Burke  Bldg.,  $80,000;  Sound  Construction  &  E„I 


gineering  Co.,  Lowman  Bldg.,  $79,879;  Booker,  Kiehl  &  Whip- 
ple, Central  Bldg.,  $79,500;  Kieburtz  &  Smith,  Railway  Ex- 
change Bldg.,  $77,300;  Ferro  Concrete  Co.,  Empire  Bldg.,  $76- 
392;  Brandt  Construction  Co.,  2327  5th  N.  St.,  $75,867;  Butler 
Construction  Co.,  Central  Bldg.,  $75,100;  Erickson  &  Larson, 
5011  Meridian  St.,  $75,025;  Washington  Construction  Co., 
Northern  Bldg.,  $74,302;  Jenkins  &  Jones,  Transportation 
Bldg.,  $74,000;  J.  H.  Tolman,  Haight  Bldg.,  $73,572;  Nettleton- 
Bruce-Eschbach  Co.,  American  Bank  Bldg.,  $73,500-  Franklin 
Engine  Co.,  Alaska  Bldg..,  $73,200;  Pearson  Construction  Co., 
™e„w  Jork  Blk-  *71.8'87;  F-  Forrestal,  312  20th  Ave.  S.,  $71,- 
700;  A.  U.  Quist  &  Co.,  Hoge  Bldg.,  $71,525;  Martin  &  Dugan, 
£l°/^ern  Bank  B1"&-  $71,300;  Syliessan  &  Sando,  Downs  Bldg  , 
$71,000;  Finne  &  Gjarde,  Northern  Bank  Bldg.,  $66,559-  McRae 
Bros.,  American  Bank  Bldg.,  $67,182.  W.  R.  Willcox,  Boston 
Blk.,   is  Arch. 

Vancouver,  Wash.— The  State  Board  of  Control  has  ap- 
proved and  accepted  the  plans  prepared  for  the  construction 
of  an  administration  building  at  the  School  for  the  Blind 
Estimated  cost,  $75,000.    Noted  June  10  and  July  22. 

Portland,  Ore. — Bids  will  soon  be  received  for  the  con- 
struction of  a  business  and  office  building  at  Grand  Ave  and 
East  Alder  St.  for  the  East  Side  Holding  Co.  and  the  Citizens 
Bank.     The  estimated  cost  is  $50,000. 

™nSna^ra,,,,ento'  Ca?ifi — The  Legislature  has  appropriated  $2,- 
000  000   to   be   used   for   repairing,   enlarging  and  developing 

iiQ|ennnU^Idlnf'l-.-ln  9iili??i'nia-  The  appropriation  includes 
$195  000  for  additional  buildings  at  the  Norwalk  State  Hospital 
for  the  Insane,  Norwalk;  $50,000  for  cottages  at  the  Southern 
California  State  Hospital;  $50,000  for  exposition  buildings  in 
Los  Angeles  Agricultural  Park;  $60,000  for  cottages  at  Whit- 
SchooTfor  Girls01'    $52,00°   for  two   cottages  at  the  Ventura 

+Sacramento,  Calif. — The  contract  for  the  construction  o 
a  seven-story  bank  building  for  the  Capitol   National  Bank 
has  been  awarded  to  the  McGILLIVRAY  CONSTRUCTION  CO 
Estimated  cost,  $200,000. 

San  Francisco,  Calif. — M.  M.  O'Shaughnessy,  Citv  Engr  is 
preparing  plans  for  the  construction  of  the  Forest  Hill  Sta- 
eost  la  $t250.000e  °f  th®  TWi"  P6akS  Tunnel-     The  estimated 

+The  Narrows,  Man.— The  contract  for  the  construction  of 
a  school  has  been  awarded  to  PIGOTT  &  HEALEY,  Battle- 
ford,  Sask.     Estimated  cost,  $43,000.     Noted  July  1. 

+Rothesay,  N.  H. — The  Consolidated  School  Board  has 
awarded  the  general  contract  for  the  construction  of  a  school 
I^a^X  H"    HENDERSON,    Rothesay.     The    estimated    cost  is. 


SEWER  EXTENSION — BOSTON,  MASS. 
Section   I  (Hi 

+Bids  were  received  July  28  by  the  Metropolitan  Water  and 
Sewerage  Board  for  the  construction  of  sewers  in  Section  No 
106  of  the  high  level  sewer,  South  Metropolitan  Svstem  in 
Needham  and  Wellesley  from  (A)  Bruno  &  Petittf  (B)'  M 
Russo  &  Son,  (C)  Michael  Meehan,  (D)  Henry  Spinach  Con- 
tracting Co.,  (E)  George  M.  Brvne,  (F)  Coleman  Bros  rai 
?U(|?  NAW1*.  CONTRACTING  CO.,  Roxbury,  (awarded'  con- 
tract).     The  item  bids  were   as  follows: 


4330  lin.ft.  earth  excava- 
tion and  refilling  in 
trench  and  embank- 
ment 24  in.  x  27  in. 
concrete  sewer  

2.5  lin.ft.  earth  or  rock  ex- 
cavation in  tunnel,  24 
in.  x  27  in.  concrete 
sewer   25.00 

60  cu.yd.  portland  brick 
masonry  in  manholes 

1950  cu.yd.  portland 
concrete  masonry  in 
trench  

15  cu.yd.  portland  con- 
crete masonry  in  tun- 
nel  15.00 


B 


D 


E 


$10.00    $7.84    $6.00    $6.00    $6  00    $4.70  $2.75 


16  00 
8  50 


14.00  25.00  25.00  25.00  20  00  6  00 

17  00  20  00  20.00  16  00  17  00  18  00 

9  00  8  50  8  00  8  00  8.00  7  50 

12  00  15.00  15.00  10.00  12.00  10  00 


RAPID  TRANSIT  SYSTEM — NEW  YORK,  N.  Y. 
Section  No.  2,  Route  No.  2S 


Extended  totals  $61,685  $53,047  $44,605  $43,630  $43,315  $37,651  $27,012 


•   BliJs  "?Lere  received  July  28  by  the  Public  Service  Commis- 
^°Vj°NTthf  construction  of  Section  No.  2,  Route  No.  29 Tpart 
T\  Nostrand  Ave.  Subway  from  (A)  Dock  Contractor  Co, 
(B)  D.  Donegan  Co.,   (C)  T.  A.  Gillespie  Co.,    (D)  Newman  & 


Carey  (E)  Rodgers  &  Hagerty,  Inc.,  ( F)  Underpinning  & 
Foundation  Co.,  (G)  Oscar  Daniels  Co.,  (HI  Mason  &  Hanger 
™A  -FC  -  £1  E-  E"  Smith  Contracting  Co.,  (J)  John  J.  Crefm. 
The  item  bids  were  as  follows: 


262,800  cu.yd.  earth  excavation  above  main  high 
water  (ex.  S.  &  D.)  

19,000  cu.yd.  earth  excavation  below  main  hieh 
water  (Ex.  S.  &  D.)  

46,200  cu.yd.  earth  excavation  above  and  below 
main  high  water  S.  P.  &  D  

80  If  .ft.  underpinning  buildings  under  seven  stories 

1000  If. ft.  maintaining,  protecting  and  securing 
buildings  

53,000  cu.yd.  concrete  masonry  in  place  ' 

8100  cu.yd.  concrete  masonry  outside  of  water- 
proofing   

"(I  cu.yd.  rubble  stone  masonry  

50  cu.yd.  dry  rubble  masonry  

60  cu.yd.  brick  masonry  

2  cu.yd.  vitrified  brick  masonry  

60  cu.yd.  hollow  terra  cotta  brick  or  tile  masonry. V. 

1000  bbl.  grout  of  Portland  cement  

1000  lin.ft.  timber  piles,  in  place  and  prepared.  .  .  .  '. 

2  M  ft.  b.m.  timber  foundations  placed  and  fas- 
tened   

cu.yd.  broken  stone  or  gravel  in  place. 

36,100  sq. yd.  waterproofing,  one-ply  


$1.73 

1.73 

1  73 
85  00 

69  00 

6.25 

6.25 
6  00 
5.50 
14,00 
20  00 
12  00 
1.00 
.20 

45  00 
1  00 

.33 


B 
$1.80 

2.25 

2  00 
20  00 

20  00 
7.00 

7  00 
6  00 
6.00 
18.00 
25  00 
15  00 

2  00 
60 

40  00 

3  00 

.45 


$2  20 

2  20 

2.20 
50  00 

10  00 
7  00 

7.00 
8.00 

3  50 
14.00 
25.00 
15.00 

2.70 
40 

45.00 
2  20 
.50 


D 

$1.90 

3  50 

1.90 
60  00 

20  00 
7.50 

6.50 
10  00 
10  00 
20  00 
50  00 
15  00 

2  65 
60 

60  00 

3  00 
.40 


E 
$2.40 
2.40 

2  40 
50  00 

1.00 
7  50 

7.50 

3  00 
2  00 

15.00 
30.00 
15  00 
.90 
.15 

20  00 
2  00 

.35 


$2.00 

7  00 

2.00 
100  00 

50  00 
6.50 

6.50 
6  50 
6  00 
25  00 
25.00 
25  00 
2.00 
70 

50  00 
3  00 

.45 


$2.50 

3  00 

2.50 
50  00 

20  00 
8  00 

8  00 
12  00 

7.00 
12  00 
20.00 
15  00 

1  00 
.30 

50  00 

2  00 

.35 


H 

$2,30 

2.30 

2.30 
40  00 

25  00 
8  00 

8  00 
6  50 
5  00 
15.00 
17  00 
15.00 
2.50 
.50 

65.00 
2  50 
45 


I 

$2  65 

3.50 

2.65 
40  00 

1.00 
8  00 

7.00 
7  00 
6  00 
15  00 
20  00 
15  00 
2  50 
50 

50  00 
2  50 
.50 


$4  00 

4  00 

4.00 
42  00 

26  00 
8  00 

8  00 
8  00 
6  00 
15  00 
30  00 
15,00 
2.50 
30 

50.00 
2  00 
.45 
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100  sq.yd.  waterproofing,  two-ply  

28,600  sq.yd.  waterproofing,  three-ply  

100 sq.yd.  waterproofing,  four-ply  

100  sq.yd.  waterproofing,  five-ply  

100  sq.yd.  waterproofing,  six-ply  

100  sq.yd.  waterproofing,  dry-ply  

5400  eu.yd.  brick  in  asphalt  mastic  

50  lin.ft.  drain  pipe,  12-in.  vitrified  

501in.ft.  drain  pipe,  10-in.  vitrified  

50  lin.ft.  drain  pipe,  8-in.  vitrified  

50  lin.ft.  drain  pipe,  6-in.  vitrified  

50  lin.ft.  drain  pipe,  4-in.  vitrified  

50  lin.ft.  drain  pipe,  G-in.  c.i  

50  lin.ft.  drain  pipe,  4-in.  c.i  

50  lin.ft.  drain  pipe,  10-in.  c.i  

100  lin.ft.  3-in.  c.i.  pipe  and  fittings  "extra  heavy" 
100  lin.ft.  4-in.  c.i.  pipe  and  fittings  "extra  heavy" 
200  lin.ft.  6-in.  c.i.  pipe  and  fittings  "extra  heavy" 
200  lin.ft.  8-in.  c.i.  pipe  and  fittings  "extra  heavy" 
254,800  duct  ft.  tunnel  ducts  in  place  as  regulated 

by  section  407  

1650  ton  riveted  steel,  painted  and  erected  

4050  ton  steel  beams  and  shapes  

410  ton  steel  rods  and  bars  built  in  concrete  

35  ton  miscellaneous  iron  castings  

10  ton  miscellaneous  iron  furnishings  

300  lb.  special  wire  forms,  in  place  

9670  lin.ft.  lj-in.  seasoned  oak  or  ash  hand  rail .... 

9080  sq.ft.  steel  gratings  for  ventilation  

525  sq.ft.  vault  lights,  in  place  

3920  sq.yd.  sidewalks  restored  

1700  sq.yd.  repavement  of  roadways,  asphalt  pave- 
ment   

23,800  sq.yd.  repavement  of  roadways,  granite 

block  

12,100  sq.yd.  repavement  of  roadways,    1  elgian 

block  

100  lin.ft.  new  bluestone  curb,  in  place  

100  lin.ft.  new  8-in.  granite  curb,  in  place  

12,000  lin.ft.  j-in.  w.i.  electric  conduits  

600  lin.ft.  lj-in.  w.i.  electric  conduits  

350  lin.ft.  2-in.  w.i.  electric  conduits  

3500  lin.ft.  1-in.  w.i.  electric  conduits  

1000  c.i.  outlet  boxes,  in  stations  

6  c.i.  pull  boxes  in  stations  

260  lin.ft.  6-in.  "extra  heavy"  c.i.  pipe  and  fittings 

station  

200  lin.ft.  3-in.  "extra  heavy"  c.i.  pipe  and  fittings 

in  station  

1850  lin.ft  .  sewer  pipe,  12-in.  vitrified  

3570  lin.ft.  sewer  pipe  15-in.  vitrified  

1150  lin.ft.  sewer  pipe,  18-in.  vitrified  

2110  lin.ft.  sewer  pipe,  20-in.  vitrified  

775  lin.ft.  sewer  pipe,  22-in.  vitrified  

440  lin.ft  .  sewer  pipe,  24-in.  vitrified  

66  ton  c.i.  sewer  pipe  (straight)  

11  ton  c.i.  sewer  pipe  (special)  

50  lin.ft.  egg-shaped  brick  or  concrete  sewer  3  ft.,  6 

in.,  x  2  ft.  4  in  

410  lin.ft.  circular  brick  or  concrete  sewer,  4  ft.,  0 

in.  diameter  

610  lin.ft.  circular  brick  or  concrete  sewer,  4  ft.,  6 

in.  diameter  

2625  lin.ft.  circular  brick  or  concrete  sewer,  4  ft.,  9 

in.  diameter  

1010  lin.ft.  circular  brick  or  concrete  sewer,  5  ft.,  3 

in.  diameter  

970  lin.ft.  circular  brick  or  concrete  sewer,  6  ft.,  3 

in.  diameter  

2  14-in.  special  sluice  gates  with  spigots  

2  8-in.  special  sluice  gates  with  spigots  

2  20-in.  special  sluice  gates  with  spigots  

13,500  lin.ft.  for  support,  etc.,  of  electric  (overhead 

trolley)  R.R.,  1  track  

150  lin.ft.  water  pipe,  4-in  

1650  lin.ft.  water  pipe,  6  in  

600  lin.ft  .  water  pipe,  8-in  

450  lin.ft.  water  pipe,  16  in  

6200  lin.ft.  water  pipe,  20-in  

100  service  connections  for  water  pipes,  all  sizes.  . 

200  lin.ft.  gas  pipe,  3  in  

50  lin.ft.  gas  pipe,  4  in  

800  lin.ft.  gas  pipe,  6  in  

1150  lin.ft.  gas  pipe,  8  in  

900  lin.ft.  gas  pipe,  10  in  

50  lin.ft.  gas  pipe,  12  in  

8380  lin.ft.  6  in.  w.i.  by-passing  pipe,  upon  or  below 

street  

4800  lin.ft.  8-in.  w.i.  by-passing  pipe,  upon  or  be- 
low street  

350  lin.ft.  4-in.  w.i.  by-passing  pipe,  upon  or  below 

street    

120  lin.ft.  12-in.  w.i.  by-passing  pipe,  on  trestle.  .  . 
120  lin.ft.  6-in.  w.i.  by-passing  pipe,  on  trestle     .  . 
270  lin.ft.  18-in.  w.i.  by-passing  pipe,  on  trestle. 
200  lin.ft.  catenary  for  over  16-in.  by-passing  pipe 
180  lin.ft.  catenary  for  16  in.  and  under  by-passing 

pipe  

250  lin.ft.  service  connections  for  grs  pipes  

75  tons  new  c.i.  hub  and  spigot  straight  pipe  

20  ton  new  c.i.  hub  and  spigot  special  pipe  

2300  duct  ft.  electric  ducts  and  conduits,  in  place 

100  lin.ft.  2|  in.  w.i.  pipe,  electric  conduits  

100  lin.ft.  3  in.  w.i.  pipe,  electric  conduits  

100  lin.ft.  3$-in.  w.i.  pipe,  electric  conduits  

100  lin.ft.  4-in.  w.i.  pipe,  electric  conduits  

100  lin.ft.  4$-in.  w.i.  pipe,  electric  conduits  

100  lin.ft.  2-in.  Edison  conduit  

100  lin.ft.  2J-in.  Edison  conduit  

100  lin.ft.  3-in.  Edison  conduit  

20  service  connections  for  electric  ducts  

300  duct  ft.  wooden  electric  ducts  and  conduits.  .  . 
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★  Denotes  work  advertised  in  ENGINEERING  NEWS. 

+Denotes  contract  awarded.    The  names  of  bidders  awarded  contracts  are  set  in  CAPITALS. 
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RAILWAYS — STEAM  AND  ELECTRIC 
Massachusetts — Bay  State  St.  Rv  — This  company  has  asked 
the  Council  for  a  franchise  to  douoie  track  its  line  on  Sutton 
St.,   North  Andover.     R.    S.   Goff,   Boston,    is   Vice-Pres.  and 
Gen.  Mgr. 

New  Jersey — Salem-Pennsgrove  Ry. — This  company  has 
been  incorporated  to  construct  an  electric  railway  to  connect 
Salem  and  Pennsgrove,  N.  J.  Arthur  B.  Smith,  Isaac  C. 
Smashey,  H.  G.  Hart  and  James  S.  Wheeler  are  among  the 
incorporators.    Noted  Aug.  5. 

Pennsylvania — Dover,  Millersburg  &  Western  Ry. — This 
company  plans  to  start  work  soon  on  the  construction  of  its 
proposed  railway  to  Millersburg,  Penn.  G.  T.  Prior,  Sheffield, 
Penn.,  is  interested. 

Pennsylvania — A  movement  is  being  agitated  for  the  con- 
struction of  an  electric  railway  from  Washington  to  connect 
with  the  mining  communities  of  Ellsworth,  Cokeburg,  Bent- 
leyville  and  adjoining  districts,  about  11  miles.  The  proposed 
line  would  join  the  Pittsburgh  Rys.  line  in  Washington  and 
the  terminus  of  the  Bentleyville-Charleroi  St.  Ry  at  Cokeburg. 

^Pennsylvania — Pennsylvania  R.R. — This  company  has 
awarded  the  contract  for  the  construction  of  a  single-track 
extension  of  the  Yellow  Creek  branch  on  the  Conemaugh  line, 
about  four  miles,  to  A.  L.  ANDERSON  &  BRO.,  Altoona. 

North  Carolina — Southern  Ry. — This  company  has  reached 
an  agreement  with  the  Aluminum  Co.  of  America  concerning 
the  construction  of  the  proposed  railway  from  Bushnell,  N.  C. 
to  Chilhowee,  Tenn.,  about  25  miles.  B.  Herman,  Washington, 
D.  C,  is  Ch.  Engr. 

South  Carolina — Seaboard  Air  Line  Ry. — This  company  has 
sold  $22,893,000  in  bonds.  Part  of  the  proceeds  will  be  used 
to  extend  the  line  from  Charleston,  S.  C,  to  Savannah,  Ga., 
a  distance  of  85  miles.  W.  D.  Paucette,  Norfolk,  Va.,  is  Ch. 
Engr. 

South  Carolina — Southern  Ry. — This  company  will  soon 
receive  bids  for  double  tracking  its  line  from  Greenville  to 
Greer,  S.  C,  about  26  miles.  B.  Herman,  Washington,  D.  C, 
is  Ch.  Engr. 

Alabama — Atlanta  &  St.  Andrews  Bay  Ry. — According  to 
press  reports  this  company  plans  to  construct  a  railway  north 
from  Dothan  via  Eufaula,  Ala.,  to  Columbus,  Ga.,  about  85 
miles.    B.  W.  Steele,  Dothan,  Ala.,  is  Gen.  Mgr. 

Tennessee — At  a  recent  election  the  citizens  of  De  Kalb 
County  voted  in  favor  of  the  question  of  issuing  $150,000  in 
bonds.  The  proceeds  will  be  used  for  the  construction  of  an 
electric  railway  from  Nashville  to  Smithville.    Noted  Aug.  5. 

Kentucky — Louisville  &  Nashville  R.R. — This  company 
plans  to  extend  its  line  from  Harlan,  Ky.,  into  Virginia,  to 
connect  with  its  Middlesboro  &  Norton  branch.  W.  H.  Court- 
ney, Louisville,  is  Ch.  Engr. 

Ohio — Cincinnati  Traction  Co. — A  bond  issue  of  $3000  has 
been  authorized  by  the  Council  of  Cincinnati  to  improve  and 
extend  Reading  Road  to  allow  the  construction  of  this  com- 
pany's extension  to  Bond  Hill.  C.  Burckmyer  is  Pur.  Agt. 
Noted  June  17. 

Ohio — According  to  press  reports  a  railway  to  be  known 
as  the  Cleveland  &  Ohio  Central  Electric  Ry.  will  be  con- 
structed from  Cleveland  to  Wooster,  Ohio.  C.  E.  Sherman, 
Dept.  of  Engr.,  Ohio  State  University,  is  interested. 

Indiana — Ft.  Wayne,  Decatur  &  Southern  R.R. — This  com- 
pany has  been  incorporated  to  construct  an  interurban  railway 
out  of  Decatur.  M.  Gerke,  C.  Oetting  and  C.  Dirkson  are  the 
incorporators. 

Illinois — Rapid  Transit  Co.  of  Illinois — This  company  has 
been  incorporated  to  construct  a  system  of  interurban  lines 
out  of  East  St.  Louis  southeast  via  Chester,  Murphysboro  and 
Carbondale  and  northeast  through  the  coal  fields.  J.  Van- 
nahme,  D.  P.  Roberts,  C.  B.  Vonnahme  and  M.  Harned,  East 
St.  Louis,  and  L.  T.  Holltman,  Collensville,  are  the  incor- 
porators. 

Michigan — Pere  Marquette  Ry.  Co. — This  company  plans  to 
construct  a  belt  line  for  the  western  and  northwestern  section 
of  Detroit,  about  three  miles  long. 

Minnesota — Twin  City  Rapid  Transit  Co. — This  company 
plans  to  Construct  a  double  track  line  from  the  Snelling- 
Minnehaha  line  to  the  new  motor  speedway,  about  1%  miles. 
J.  J.  Canfield,  Minneapolis,  is  Gen.  Supt. 

Kansas — According  to  press  reports  a  company  is  being 
organized  to  construct  an  interurban  railway  from  Salina, 
Kan.,  to  Fairbury,  Neb.,  via  Concordia  and  Belleville,  Kan., 
The  proposed  line  will  connect  with  the  Arkansas  Valley 
Interurban  Ry.  at  Salina. 

Montana — Helena  &  Southern  Ry. — This  company  has  been 
incorporated  to  construct  a  railway  from  Helena  to  Yellow- 
stone Park.    E.  A.  Tennis,  Salina,  Kan.,  is  interested. 

Missouri — United  Rys. — This  company  has  been  granted  a 
new  28-year  franchise  by  the  Council  of  Webster  Groves  and 
plans  to  improve  its  line  on  Lockwood  Ave.  from  Summit  Ave. 
to  Rock  Hill  Rd.,  about  1  mile.  Estimated  cost,  $80,000.  Robert 
McCulloch,  St.  Louis,  is  Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Arkansas — According  to  press  reports  an  electric  railway 
will  be  constructed  from  Nettleton  to  Jonesboro.  Franz 
Weisbord,  Indianapolis,  Ind.,  i§  interested. 

Oklahoma — Press  reports  state  that  a  company  is  being 
organized  at  Blackwell,  Okla.,  to  construct  a  railway  out  of 
Blackwell  to  connect  with  the  St.  Louis  &  San  Francisco  Ry. 
at  Peckham  and  with  the  Santp.  Fe  System  at  Braman. 


Oklahoma — Clinton,  Oklahoma  &  Western  Ry. — Surveys 
are  being  made  by  this  company  for  a  railway  from  Clinton  to 
Chickasha.  Guy  V,  McClure,  Oklahoma  City,  is  Ch.  Engr. 
Noted  July  23. 

Oklahoma — Ft.  Smith  &  Western  R.R. — Surveys  are  being 
made  by  this  company  for  the  extension  of  its  line  from 
Warwick  to  Oklahoma  City,  Okla.  B.  F.  Beckman,  Ft.  Smith, 
is  Ch.  Engr. 

Oklahoma — Frisco  Lines — This  company  has  secured  a 
right-of-way  for  the  construction  of  a  railway  from  Depew 
to  Drumright,  Okla.,  via  the  Cushing  oil  fields,  a  distance 
of  20  miles. 

Washington — W.  D.  Peters,  Bremerton,  has  petitioned  the 
Council  of  Bremerton  and  Charleston  for  a  franchise  to  con- 
struct an  electric  railway  in  both  towns. 

California — Castro  Point  &  Terminal  Ry. — This  company 
will  issue  $89,000  in  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  a  railway  from  San  Pablo  Quarry  to 
connect  with  the  Richmond  Belt  Ry. 

California — Pacific  Electric  Ry. — Surveys  are  being  made 
by  this  company  for  a  line  between  Los  Angeles  and  Corona. 
J.  McMillan,  Los  Angeles,  is  Gen.  Mgr. 

California — South  San  Francisco  R.R.  &  Power  Co. — This 
company  has  applied  for  a  franchise  to  construct  and  operate 
a  single-track  or  double-track  standard  gage  railway  in  South 
San  Francisco.    W.  J.  Martin,  South  San  Francisco,  is  Pres. 

LIGHT,  HEAT  AND  POWER 

+Manchester,  N.  H. — The  Manchester  Traction,  Light  & 
Power  Co.  has  awarded  the  contract  for  the  construction  of 
a  concrete  dam  and  spillway  on  the  Piscataquog  River  to  the 
H.  WALES  LINE  CO.,  Meriden,  Conn.  It  will  replace  a  wooden 
structure,  and  will  be  25  ft.  high  with  35-ft.  abutments  and 
a  spillway  192  ft.  long. 

Readshoro,  Vt. — It  is  reported  that  the  Deerfield  River 
Power  Co.  will  develop  4000  hp.  at  this  point,  and  will  install 
electrical  machinery  for  the  manufacture  of  paper. 

Chicopee,  Mass. — It  is  reported  that  the  Fisk  Rubber  Co., 
Chicopee,  will  build  a  five-story,  110x600-ft.  mill,  to  be 
equipped  with  electrically-driven  machinery.  The  total  cost 
will  be  about  $300,000. 

Sterling,  Mass. — The  City  of  Sterling  contemplates  the 
extension  of  its  municipal  electric-lighting  and  power  service 
to  Lake  Washacum.  The  cost  of  the  work  is  estimated  at 
$11,000.  H.  W.  Rugg  is  Supt.,  Mgr.  and  Cont.  Agt.  of  the 
municipal  system. 

♦Worcester,  Mass. — The  Worcester  Electric  Light  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story 
brick,  81xl04-ft.  addition  to  its  power  house  on  Webster  St., 
to  H.  R.  KENT  &  CO.,  141  Broadway  ,New  York,  N.  Y.  The 
estimated  cost  is  $50,000.    Noted  June  3. 

★Albany,  N.  Y. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  8,  by  the  Trustee  of  Public  Buildings,  Executive  Cham- 
ber, Capitol,  for  alterations  and  additions  to  the  State  House, 
plumbing  and  drainage  for  the  Court  of  Appeals.  Lewis  F. 
Pilcher  is  State  Arch. 

Attica,  N.  Y. — It  is  reported  that  the  Attica  Water,  Gas  & 
Electric  Co.  will  soon  purchase  one  75-kw.,  two-phase,  60- 
cycle,  1100-volt  generator  with  exciter  and  ammeters,  volt- 
meters and  switches.    R.  W.  Harris  is  Mgr. 

+East  Syracuse,  N.  Y. — The  Board  of  Education  has  award- 
ed the  contract  for  new  heating  and  ventilating  systems  for 
the  local  schools  to  the  LEAVERY  HEATING  &  VENTILAT- 
ING Co.,  Syracuse,  at  $12,285.  Ten  bids  were  received  for 
the  work. 

★Letchworth  Village,  N.  Y. —  (Thiells  post  office) — (Official) 
— Bids  will  be  received  until  noon,  Sept.  7,  by  Frank  A.  Van- 
derlip,  Pres.,  Bd.  of  Mgrs.,  Letchworth  Village,  Room  215,  55 
Wall  St.,  New  York,  N.  Y.,  for  heating,  plumbing,  drainage, 
electrical  work,  etc.,  in  attendants'  home,  laundry  building, 
and  service  building;  for  electric  service  connections  for 
Cottages  A,  B,  C  and  D  at  Letchworth  Village,  Thiells.  Frank- 
lin B.  Kirkbride,  55  Wall  St.,  New  York,  is  Secy.,  Mgrs.  of 
Letchworth  Village.    Lewis  F.  Pilcher,  Albany,  is  State  Arch. 

♦Rochester,  N.  Y. — The  Managers  of  St.  Mary's  Hospital 
have  awarded  the  contract  for  the  construction  of  a  new 
boiler  house  and  engine  room  to  the  GORSLINE  &  SWAN 
CONSTRUCTION  CO.,  Rochester.  The  building  will  be  44x113- 
ft.,  37  ft.  high,  with  a  125-ft.  chimney.  Gordon  &  Madden  is 
Arch. 

Burlington,  N.  J. — The  City  Council  has  engaged  W.  E. 
Temple,  Elec.  Engr.,  Philadelphia,  Penn.,  to  prepare  plans  for 
changing  the  motive  power  of  the  drainage  system  from  steam 
to  electricity.    It  will  cost  from  $6000  to  $7000. 

Newark,  N.  J. — The  Standard  Metal  Mfg.  Co.,  237  Chestnut 
St.,  will  build  an  addition  to  the  boiler  house  of  its  plant. 

Duncannon,  Penn. — A  company  has  been  organized  to  con- 
struct a  dam  across  the  Juniata  River  about  four  miles  above 
Duncannon.  It  will  be  of  stone  and  concrete,  with  a  head  of 
15  ft.,  and  is  expected  to  develop  from  2000  to  3000  hp.  of 
energy  which  will  be  transmitted  to  Duncannon  to  operate  a 
mill  for  the  manufacture  of  felt  roofing  paper  and  an  asphalt 
refinery.  Frank  M.  Waring,  Tyrone,  and  R.  J.  Redick,  York, 
are  interested  in  the  company  which  will  be  capitalized  at 
$500,000. 
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Hazard,  Ky. — Press  reports  state  that  the  Kentucky  River 
Power  Co.  will  establish  a  hydro-electric  plant  at  Hazard 
to  cost  about  $300,000. 

Henderson,  Ky. — The  City  Council  is  considering  the  con- 
struction of  a  new  power  house  for  the  municipal  electric- 
light  plant.    L.  P.  Hite  is  Supt.  of  the  municipal  plant. 

+Cleveland  Heights,  Ohio — (Warrensville  post  office)  — 
(Official) — The  Board  of  Education  has  awarded  the  contract 
for  heating  and  ventilating  equipment  of  a  grade  school  to 
the  CHAPPELL- WARREN  CO.,  Cleveland,  at  $7850.  See  item 
under  "Buildings." 

Columbus,  Ohio — (Official) — Bids  will  be  received  until  2 
p.m.,  Sept.  10,  by  A.  F.  Shepherd,  Pres.,  Ohio  Bd.  of  Adminis- 
tration, Oak  and  Ninth  St.,  Columbus,  for  nine  automatic 
side-feed,  self-cleaning  stokers  for  the  Institution  for  Feeble- 
Minded,  Columbus,  and  for  two  400-hp.  water  tube  boilers 
and  two  400-hp.  stokers  at  the  Ohio  Hospital  for  Epileptics, 
Gallipolis,  Ohio.  H.  S.  Riddle,  Columbus,  is  Consult.  Engr., 
Ohio  Bd.  of  Administration. 

East  Liverpool,  Ohio — Bonds  will  be  issued  for  the  con- 
struction of  a  municipal  electric-light  plant.  The  estimated 
cost  is  $60,000.    J.  C.  Kelley  is  City  Engr. 

Painesville,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Aug.  31,  by  Martin  A.  Tuttle,  Dir.  of  Pub.  Ser.,  for 
one  surface  condenser  and  equipment  for  the  municipal  electric 
light  department  of  the  City  of  Painesville.  O.  W.  Kile  is 
Secy,  of  the  Electric  Light  Dept.  H.  Whitford  Jones  &  Co., 
1303  Citizens'  Bldg.,  Cleveland,  is  Consult.  Engr. 

+Troy,  Ohio — The  Board  of  Commissioners  of  Miami  County 
has  awarded  the  contract  for  the  construction  of  an  addition 
to  the  county  power  plant  to  GRIMES  &  THOMPSON,  Piqua, 
at  $4948.    It  will  be  one-story,  3Sx61  ft. 

Uhrichsville,  Ohio — The  City  Council  has  authorized  the 
City  Clerk  and  City  Solicitor  to  investigate  the  feasibility  of 
establishing  a  municipal  electric-light  plant.  Should  the 
report  be  favorable,  the  question  of  a  bond  issue  will  be 
submitted  to  the  voters  at  the  regular  November  election. 

Galena,  111. — The  Interstate  Light  &  Power  Co.  plans  to  add 
new  equipment  to  the  Galena  plant  within  the  next  two  or 
three  months.  A  new  3500-hp.  turbine  will  be  installed  with 
additional  boilers  and  pumps.  The  automatic  stokers  will 
be  improved.    F.  H.  Rickemann  is  Mgr. 

Peoria,  111. — The  committee  appointed  to  investigate  the 
feasibility  of  establishing  a  municipal  electric-plant  has  sub- 
mitted a  report  estimating  the  cost  at  $38,389.  The  committee 
also  recommends  submitting  the  question  to  the  voters.  E.  D. 
Jeffries  is  City  Engr. 

Dane,  Wis. — Preparations  are  being  made  for  the  installa- 
tion of  a  municipal  electric-light  plant  in  Dane.  Vaughn, 
Meyer  &  Sweet,  Majestic  Bldg.,  Milwaukee,  is  Consult.  Engr. 

Solon,  Iowa — Press  reports  state  that  a  franchise  will  be 
granted  to  the  Iowa  Ry.  &  Light  Co.  for  the  installation  of  an 
electric-lighting  system  in  Solon.  A  transmission  line  will 
probably  be  built  from  Mt.  Vernon  to  supply  energy.  This 
line  will  also  serve  farms  along  the  route.  S.  C.  Dows,  Cedar 
Rapids,  is  Pur.  Agt. 

Virginia,  Minn. —  (Official) — Bids  will  be  received  until  8 
p.m.,  Sept.  6,  by  the  Water  and  Light  Commission  for  a  mixed 
pressure  steam  turbine  with  exciters,  condensers  and  switch- 
board Alternate  bids  will  be  received  for  either  a  1000-kw. 
or  a  1500-kw.  turbine  and  alternator.  Max  Lewis  is  Secy, 
of  the  Comn.    C.  T.  Harding  is  Engr. 

+Warren,  Minn. — It  is  reported  that  the  contract  for  addi- 
tions and  improvements  to  the  municipal  electric-light  plant 
has  been  awarded  to  J.  G.  ROBERTSON,  2542  University  Ave., 
St.  Paul.     Bids  were  opened  July  22.    Noted  July  1  and  15. 

Broken  Bow,  Neb. —  (Official)— Bids  will  be  received  until 
6  p.m.,  Sept.  2,  by  the  Mayor  and  City  Council  for  the  con- 
struction of  a  complete  electric-light  plant  and  for  the  con- 
struction of  new  wells  for  an  extension  to  the  water-works 
system.  The  engineer's  estimate  for  the  entire  work  is 
$17,000.     R.  E.  Thompson  is  City  Clk. 

Grand  Island,  Neb. —  (Official) — The  Grand  Island  Electric 
Co.  is  building  a  hvdro-electric  plant  on  the  Loup  River  at  a 
cost  of  $750,000.  It  will  develop  4500  hp.  The  L.  E.  Myers 
Co.,  Chicago,  111.,  is  in  charge  of  the  construction  work. 
Erroneously  noted  June  17  as  about  to  build  a  hydro-electric 
plant  on  the  Platte  River. 

Hastings,  Neb. — The  city  will  soon  purchase  for  the  muni- 
cipal electric-light  plant,  a  750-kw.  steam  turbo-generator 
and  condensing  plant  and  steam-flow  integrating  meters; 
also  an  electrically-driven,  deep-well  centrifugal  pump,  with 
a  capacity  of  1000  gal.  per  minute.    H.  H.  Cloyd  is  Mgr. 

Hysham,  Mont. — It  is  reported  that  the  Town  Council  has 
engaged  the  Billings  Engineering  &  Contracting  Co.,  Billings, 
to  prepare  plans  for  a  municipal  electric-light  plant  and 
water-works  system. 

Pickering,  Mo. — At  a  special  election  held  July  27  the 
citizens  voted  in  favor  of  issuing  bonds  for  the  purpose  of 
installing  a  municipal  electric-light  plant. 

Adamson,  Okla. — It  is  reported  that  bids  will  be  received 
until  Sept.  20  by  the  City  Council  for  the  construction  of  a 
municipal  electric-light  plant. 

Colorado  Springs,  Colo. — It  is  reported  that  the  City  Com- 
missioners have  decided  not  to  consider  the  establishment 
of  a  municipal  electric-light  and  power  plant  at  the  present 
time.    Tentative  estimates  place  the  cost  at  about  $1,000,000. 

Dexter,  N.  M. — It  is  reported  that  the  City  Council  contem- 
plates the  installation  of  a  municipal  electric-light  and  power 
plant. 

Olympia,  Wash. — Bids  will  be  received  until  noon,  Aug.  31, 
by  E.  S.  Emigh,  Secy.,  State  Bd.  of  Control,  Olympia,  for  the 
installation  of  a  300-hp.  horizontal  tube  boiler  equipped  with 
automatic  underfeed  stokers  in  the  power  plant  of  the  Eastern 
State  Hospital  at  Medical  Lake. 

Winnipeg,  Man. — It  is  reported  that  plans  have  been  pre- 
pared by  W.  P.  Brereton,  City  Engr.,  for  building  an  addition 
to  the  heating  and  power  plant  of  the  municipal  hospital. 


BRIDGES 

Woonsocket,  R.  I. —  (Official) — Competitive  plans  will  be 
received  until  8  p.m.,  Sept.  1,  by  the  Board  of  Aldermen  for 
two  bridges  on  Hamlet  Ave.  and  one  on  Fairmount  St.,  Woon- 
socket. George  H.  Emmott  is  Chn.,  Bd.  of  Aldermen.  Frank 
H.  Mills  is  City  Engr.     Noted  May  6. 

Hartford,  Conn. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Aug.  31,  by  the  Board  of  Contract  and  Supply  for  the 
construction  of  a  three-span  reinf orced-concrete  bridge  over 
the  Park  River  at  Capitol  Ave.  It  will  be  160  ft.  long  and 
55  ft.  wide.    Joseph  Buths  is  Secy.,  Bd.  of  Contract  and  Supply. 

Binghamton,  N.  Y. — The  City  Council  has  authorized  the 
issue  of  bonds  for  the  construction  of  six  bridges.  The 
estimated  cost  is  $30,000.    John  A.  Giles  is  City  Engr. 

-jtoican,  N.  Y. —  (Official) — Bids  will  be  received  until  5 
p.m.,  Sept.  7,  by  the  Common  Council  for  the  construction  of  a 
highway  bridge  over  the  Allegany  River  at  11th  St.,  Olean. 
Bids  will  be  accepted  for  a  concrete  bridge  of  three  140-ft. 
spans,  or  for  a  steel  structure  of  two  200-ft.  spans.  A.  G. 
Harvey  is  Supt.  of  St. 

+Gillette,  N.  J. — The  Board  of  Chosen  Freeholders  of 
Morris  County,  Morristown,  has  awarded  the  contract  for  the 
construction  of  a  bridge  over  the  Passaic  River  at  Gillette  to 
JAMES  J.  HICKEY,  at  $7333. 

Newark,  N.  J. — The  Board  of  Chosen  Freeholders  of  Essex 
County  has  voted  to  make  repairs  and  improvements  to  the 
Jackson  St.  Bridge.  The  estimated  cost  is  $20,000.  Frederick 
A.  Reimer  is  County  Engr. 

Trenton,  N.  J. — Bids  will  be  received  until  2:30  p.m.,  Aug. 
26,  by  John  J.  Powers,  Dir.,  Bd.  of  Chosen  Freeholders  of 
Mercer  County,  for  the  construction  of  a  reinf  orced-concrete 
and  stone  arch  over  Sanhican  Creek  at  Willow  St.,  Trenton. 
Theodore  Tobish  is  County  Engr. 

■fTrenton,  N.  J. —  (Official) — The  Board  of  Chosen  Free- 
holders of  Mercer  County  has  awarded  the  contract  for  a 
bridge  over  Doctor's  Creek  to  BROWN  &  MACKENTHUM, 
Windsor,  N.  J.,  at  $6149;  contracts  for  a  bridge  over  Beedens 
Brook  and  one  over  Assunpink  Creek  were  awarded  to  the 
GINDER  CONSTRUCTION  CO.,  Trenton,  at  $2019  and  $1408 
respectively.    Noted  July  29. 

Ebensburg,  Penn. — Bids  will  be  received  until  Aug.  30  by 
the  Commissioners  of  Cambria  County  for  the  construction 
of  a  36-ft.  concrete  girder  bridge  over  Chest  Creek  on  the 
Loretto  and  Carrolltown  Rd.,  between  Allegheny  and  East 
Carroll  Townships,  and  for  a  40-ft.  concrete  arch  over  Yellow 
Run  in  Adams  Township.  George  M.  Wertz  is  County  Con- 
troller. 

★  Media,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  9,  by  the  Commissioners  of  Delaware  County  for 
the  construction  of  a  reinforced-concrete  bridge  on  Glenolden 
Ave.,  over  Muckinapatus  Creek,  Glenolden  Borough  and  Darby 
Township.    J.  Miller  Quinn  is  Dep.  County  Controller. 

Norristown,  Penn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Aug.  30,  by  the  Commissioners  of  Montgomery  County 
for  repairing  the  following  bridges:  Bridge  over  Wissahickon 
Creek  in  Upper  Gwynedd  Township;  over  Humphreys  Run  in 
Lower  Gwvnedd  Township;  over  Towamensing  Creek  in  Upper 
Gwynedd  Township;  creosoted  block  floor  on  the  Royersford 
and  Spring  City  Bridge  over  the  Schuylkill  River;  three  con- 
crete piers  to  be  placed  under  the  bridge  at  Walnut  Hill 
Station,  over  Pennypack  Creek  in  Abington  Township.  John 
N.  Jacobs  is  County  Controller. 

Sunburv,  Penn. — Bids  will  be  received  until  Aug.  27  by 
Aaron  Baker,  Controller  of  Northumberland  County,  for  the 
construction  of  a  bridge  over  Mahanoy  Creek  in  East  Cameron 
Township,  known  as  Hornbergers  Bridge. 

Courtland,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  3,  by  the  Clerk  of  the  Circuit  Court  of  Southampton 
County  for  the  construction  of  a  465-ft.  steel  bridge  with 
concrete  and  pile  substructure,  over  the  Nottaway  River. 
G.  P.  Coleman,  Richmond,  is  State  Highway  Comr. 

Farmville,  Va. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  31,  by  the  Clerk  of  the  Circuit  Court  of  Prince  Edward 
County  for  the  construction  of  a  steel  bridge  over  Falling 
Creek.    G.  P.  Coleman,  Richmond,  is  State  Highway  Comr. 

Richmond,  Va. — See  item  under  "Miscellaneous." 

Berkeley  Springs,  W.  Va. — Bids  will  be  received  until  Sept. 
11  by  M.  S.'Harmison,  Clk.  of  County  Court  of  Morgan  County, 
for  the  construction  of  a  concrete  bridge  across  Sleepy  Creek. 
Alternate  bids  will  be  accepted  for  a  90-ft.  single  span  or  two 
spans  of  50  ft.  each,  with  a  14-ft.  roadway. 

Charleston,  W.  Va. — Bids  will  be  received  until  Aug.  30  by 
M.  P.  Malcolm,  Pres.  Kanawha  County  Court,  for  the  con- 
struction of  two  bridges  in  Cabin  Creek  District,  one  over 
Morris  Creek  and  the  other  over  Upper  Creek.  F.  G.  Burdett 
is  County  Road  Engr.    Noted  Aug.  12. 

Clarksburg,  W.  Va. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  28,  by  the  Harrison  County  Court  for  the  con- 
struction of  abutments  and  piers  for  a  steel  bridge  across  the 
West  Fork  River  at  Zeising.    C.  C.  Fittro  is  County  Road  Engr. 

Jefferson,  N.  C. — The  State  Highway  Engineer  is  preparing 
plans  for  the  Commissioners  of  Ashe  County  for  a  360-ft.  steel 
bridge  with  14-ft.  roadway.  The  estimated  cost  is  $0000. 
W.  A.  Scott  is  Chn.,  County  Comrs. 

Titusville,  Fla. — It  is  reported  that  the  Commissioners  of 
Brevard  County  have  decided  to  build  a  concrete  pile  bridge 
across  the  Indian  River  estimated  to  cost  $100,000.  There 
will  be  a  55-ft.  draw  span.  C.  M.  Rogers,  Daytona,  is  Consult. 
Engr. 

Columbus,  Miss. — Bids  will  be  received  until  Sept.  6  by  the 
Board  of  Supervisors  of  Lowndes  County  for  three  steel 
bridges,  one  40-,  one  80-  and  one  100-ft.  span,  and  for  one 
50-ft.  concrete  arch.    G.  E.  Hauser,  Jr.,  is  County  Engr. 

+  St.  Francisville,  La. —  (Official) — The  Police  Juries  of  East 
and  West  Feliciana  Parishes  have  awarded  the  contract  for 
a  bridge  over  Thompson  Creek  on  the  line  between  the  two 
parishes  to  AUSTIN  BROS.,  Dallas,  Tex.  The  estimated  cost 
is  $24,000.    Noted  Aug.  12. 
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Covington,  Ky. — The  City  Commissioners  have  approved 
plans  for  a  bridge  across  the  Licking  River  to  carry  the 
emergency  water  main  from  Campbell  County  to  Latonia 
where  it  will  connect  with  the  Covington  system.  The  bridge 
will  be  725  ft.  long  and  16  ft.  wide,  to  be  later  increased  to 
24  ft.  The  estimated  cost  is  $47,375.  The  cost  of  submerging 
two  mains'  will  be  about  $40,000.  The  bridge  will  not  be 
built  until  necessary  legislation  can  be  obtained  from  the 
General  Assembly  which  convenes  next  January.  Noted 
June  10. 

+Maysville,  Ky. — The  Fiscal  Court  of  Mason  County  has 
awarded  the  contract  for  the  construction  of  three  concrete 
bridges  to  E.  K.  NEWELL  &  CO.,  Maysville. 

Nicholasville,  Ky. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  the  Fiscal  Court  of  Jessamine  County  for 
the  construction  of  a  reinforced-concrete  bridge  across  Hick- 
man Creek  on  the  Chrisman  Mill  Rd.  C.  S.  Woodward  Is 
Road  Engr.  of  Jessamine  County. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  17,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  the  construction  of  two  concrete  bridges  on  the 
New  Haven  and  Venice  (Willey)  Rd.  Albert  Reinhardt  is 
Clk.,  Bd.  of  Comrs. 

Cincinnati,  Ohio — It  is  reported  that  the  County  Engineer 
is  preparing  plans  for  the  construction  of  four  bridges  to  be 
located  at  Miamisburg,  West  Carrollton,  Union  and  Shoups 
Mills  respectively.  The  estimated  cost  is  approximately 
$150,000. 

Hamilton,  Ohio — (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  13,  by  W.  W.  Crawford,  Audr.  of  Butler  County, 
for  the  construction  of  a  bridge  over  the  Miami  River  at 
Chestnut  St.,  Hamilton.  Alternate  bids  may  be  submitted  on 
either  steel  or  concrete  construction.  F.  M.  Hammerle  is 
County  Surv. 

Malvern,  Ohio — Bids  will  be  received  until  Sept.  11  by 
the  Commissioners  of  Carroll  County,  Carrollton,  for  repairs 
to  the  Main  St.  Bridge  in  Malvern. 

Marion,  Ohio — Bids  will  be  received  until  Sept.  8  by  the 
Board  of  Commissioners  of  Marion  County  for  a  160-ft.  steel 
bridge  known  as  the  Clark  Bridge,  over  the  Scioto  River  in 
Section  No.  19,  Montgomery  Township.  V.  Perle  Garfield  is 
Clk.  of  Bd. 

Zanesville,  Ohio — (Official) — Bids  will  be  received  until  11 
a.m.,  Sept.  7,  by  the  Board  of  Commissioners  of  Muskingum 
County  for  the  construction  of  the  superstructure  of  the 
Swingle  Bridge  over  Turkey  Run  in  Brush  Creek  Township. 
Fred  C.  Werner  is  Clk.  of  County  Comrs. 

Brazil,  Ind. —  (Official) — Bids  will  be  received  until  10:30 
a.m.,  Sept.  7,  by  the  Board  of  Commissioners  of  Clay  County 
for  the  construction  and  repair  of  county  bridges.  George  A. 
Sheehan  is  County  Engr.  William  O.  Graeser  is  County  Audr. 
Noted  July  8. 

Covington,  Ind. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Sept.  7,  by  the  Board  of  Commissioners  of  Fountain 
County  for  the  construction  of  two  bridges,  the  Ed  Martin 
Bridge  in  Troy  Township,  and  the  County  Line  Bridge  in 
Richland  Township  and  Montgomery  County.  Himan  W. 
Newlin  is  County  Audr. 

+Lebanon,  Ind. —  (Official) — The  Commissioners  of  Boone 
County  have  awarded  contracts  for  bridge  construction  to  the 
following:  J.  A.  SWOPE,  Lebanon,  three  bridges;  SHEATS 
&  ABERGAST,  Frankfort,  Ind.,  two  bridges;  CENTRAL 
STATES  BRIDGE  CO.,  Indianapolis,  one  bridge.    Noted  July  22. 

South  Bend,  Ind. — Press  reports  state  that  the  Commis- 
sioners of  St.  Joseph  County  plan  the  construction  of  a  $40,000 
bridge  on  the  Lincoln  Highway  in  the  county. 

+Flint,  Mich. — The  contract  for  the  construction  of  the 
West  Court  St.  Viaduct  has  been  awarded  to  the  ILLINOIS 
BRIDGE  CO.,  Chicago,  111.,  at  $12,977. 

Joliet,  111. — It  is  reported  that  the  Chicago,  Ottawa  & 
Peoria  Ry.  contemplates  the  construction  of  two  new  bridges, 
one  to  have  four  43-ft.  spans  and  the  other,  two  spans  of 
35  ft.  each.    F.  E.  Fisher,  Joliet,  is  Gen.  Supt. 

+Watseka,  111. —  (Official) — The  Highway  Superintendent  of 
Iroquois  County  has  awarded  the  contract  for  the  construction 
of  two  reinforced-concrete  bridges  in  Pigeon  Grove  Township 
to  JOSEPH  KLEIN,  Freeburg,  111.,  at  $5700.  Other  bidders 
were:  Bresee  Mfg.  Co.,  Mattoon,  $6400;  Walesby  &  Gammie, 
Chicago,  $5890;  Fred  A.  Smith  Lumber  Co.,  Cissna  Park,  111., 
$5878.     The  engineer's  estimate  was  $6575.     Noted  Aug.  12. 

Applcton,  Wis. — The  City  Council  plans  the  construction 
of  a  105-ft.  concrete  bridge  over  the  South  Channel  of  the 
Fox  River.  It  will  have  three  spans.  A.  C.  Remley  is  City 
Engr. 

+Burlington,  Iowa — The  City  Council  has  awarded  the 
contract  for  the  fabrication  and  erection  of  a  2555-ft.  bridge 
over  the  Mississippi  River  to  the  WISCONSIN  BRIDGE  & 
IRON  CO.,  Milwaukee,  Wis.  It  will  cost  approximately  $200,- 
000.     Noted  June  24  and  July  22. 

Mankato,  Minn. —  (Official) — The  Commissioners  of  Blue 
Earth  County  have  postponed  the  award  of  contract  for  a 
120-ft.  concrete  bridge  in  Shelby  Township  until  the  latter 
part  of  September.  Bids  were  advertised  to  be  received  on 
Aug.  18.    C.  L.  Kennedy  is  County  Audr.    Noted  Aug.  12. 

Mankato,  Kan. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  14,  by  the  Commissioners  of  Jewell  County  for  the  con- 
struction and  repair  of  a  number  of  bridges  in  various  town- 
ships of  the  country.  Plans  on  file  with  the  County  Clerk, 
Mankato,  and  with  the  State  Engineer,  Manhattan. 

Ogden,  Kan. — Bids  will  be  received  until  Sept.  1  by  the 
Commissioners  of  Riley  County,  Manhattan,  for  the  repair  of 
the  bridge  over  the  Kansas  River  at  Ogden.  The  estimated 
cost  is  $10,000. 

Alma,  Neb. — Bids  will  be  received  until  noon,  Aug.  31,  by 
A.  B.  Shoemaker,  Clk.  of  Harlan  County,  for  bridge  construc- 
tion in  the  county  for  a  period  of  one  year. 

+Cliinook,  Mont. — The  Board  of  Commissioners  of  Blaine 
County  has  awarded  the  contract  for  the  construction  of  a 
steel  bridge  over  the  Milk  River  to  O.  E.  PEPPARD,  Missoula, 
at  $6600. 


Dillon,  Mont. — Bids  will  be  received  until  11  a.m.,  Sept.  10, 
by  Jay  S.  Baker,  Clk.  of  Beaverhead  County,  for  the  con- 
struction of  a  170-ft.  steel  bridge  across  the  Big  Hole  River, 
and  for  a  42-ft.  steel  bridge  across  the  slough  near  Browne's 
Station. 

Benjamin,  Tex. — The  voters  of  Knox  County  have  approved 
the  issue  of  $50,000  in  bonds,  the  proceeds  of  which  will  be 
used  to  build  two  bridges  over  the  Brazos  River;  one  at  Brock 
Crossing,  and  the  other  at  Coffman  Crossing. 

King-Usher,  Okla. —  (Official) — The  Commissioners  of  King- 
fisher County  have  postponed  indefinitely  the  awarding  of 
contracts  for  the  construction  of  17  bridges  in  the  county. 
Bids  were  advertised  for  Aug.  16.  William  G.  Newer,  King- 
fisher, is  County  Clk.    Noted  Aug.  12. 

Lehigh,  Okla. —  (Official) — The  award  of  contracts  for  the 
construction  of  seven  steel  bridges  in  Coal  County,  bids  for 
which  were  advertised  until  Aug.  14,  has  been  deferred  to  a 
later  date.  Richard  Bunch,  Coalgate,  Okla.,  is  County  Clk. 
Noted  Aug.  5. 

+  Sulphur.  Okla. — The  Commissioners  of  Murray  County 
have  awarded  a  contract  for  the  construction  of  two  bridges 
over  the  Washita  River  to  the  WESTERN  BRIDGE  CO., 
Sherman,  Tex. 

Denver,  Colo. — It  is  reported  that  plans  are  being  prepared 
for  a  new  bridge  over  the  Platte  River  near  Woolhurst,  about 
five  miles  from  Denver.  The  estimated  cost  is  $6000.  T.  J. 
Ehrhart,  Denver,  is  State  Highway  Comr. 

Aberdeen,  Wash. —  (Official) — The  West  Toll  Bridge  over 
the  Chehalis  River  will  be  rebuilt  at  once  without  the  delay 
of  calling  for  bids.  The  work  includes  the  construction  of 
a  new  260-ft.  span  and  repairing  the  approaches.  The  esti- 
mated cost  is  $25,000.  C.  E.  Fowler,  Central  Bldg.,  Seattle, 
is  Engr.-in-Charge.    P.  F.  Clark  is  City  Clk.    Noted  Aug.  12. 

+01ympia,  Wash. —  (Official) — Bids  were  received  Aug.  9  by 
the  State  Highway  Board  for  the  construction  of  the  Skoko- 
mish  River  Bridge  on  the  Olympic  Highway  in  Mason  County, 
from  the  following:  Washington  Construction  Co.,  Seattle, 
$12,562;  J.  R.  Wood,  Seattle,  $11,831;  Quigg  Construction  Co., 
Seattle,  $13,600;  A.  H.  Cox  &  Co.,  Seattle,  $12,457;  Minneapolis 
Steel  &  Machinery  Co.,  Spokane,  $12,830;  R.  E.  Mieth,  Portland, 
Ore.,  $11,778;  YELVERTON  &  WOLF,  Olympia,  $11,253  (award- 
ed contract);  Portland  Bridge  &  Iron  Co.,  Portland,  Ore., 
$13,650;  Coast  Bridge  Co.,  Portland,  Ore.,  $14,305;  Beer's  Build- 
ing Co.,  Portland,  Ore.,  $11,777;  Weymouth  Construction  Co., 
Seattle,  $13,756;  Howard  S.  Wright,  Everett,  $12,940;  George 
H.  Griffin,  Inc.,  Seattle,  $12,308.    Noted  July  29. 

+Walla  Walla,  Wash. — The  Commissioners  of  Walla  Walla 
County  have  awarded  a  contract  for  the  construction  of  three 
steel  bridges  to  C.  L.  GRAVES,  Spokane,  at  $8434. 

Grants  Pass,  Ore. — The  County  Court  of  Josephine  County 
has  rejected  all  bids  for  a  steel  bridge  over  Sucker  Creek 
as  being  too  high.    New  bids  will  be  asked  at  once. 

+Portland,  Ore. — It  is  reported  that  the  Park  Commission 
has  awarded  the  contract  for  the  construction  of  the  Back 
Bay  Blvd.  Bridge  to  FORGIONE  &  ROMANO,  Fidelity  Bldg., 
Portland,  at  $21,450. 

+Presno,  Calif. — The  Board  of  Supervisors  of  Fresno  County 
has  awarded  the  contract  for  the  construction  of  a  reinforced- 
concrete  .  bridge,  on  the  Elkhorn  grade  to  J.  E.  MITCHELL, 
Fresno,  at  $11,974. 

+  Martinez,  Calif. — The  Board  of  Supervisors  of  Contra 
Costa  County  has  awarded  a  contract  for  the  construction  of 
a  bridge  over  Pacheco  Slough  on  the  Martinez-Bay  Point  Rd., 
to  the  HEALY-TIBBETTS  CO.,  San  Francisco,  at  $6932,  and 
for  placing  1100  ft.  of  trestle  piling  over  Pacheco  Slough  to 
the  HYDE-HARJESS  CO.,  Stockton,  at  $8778. 

+Modesto,  Calif. — The  Board  of  Supervisors  of  Stanislaus 
County  has  awarded  a  contract  for  the  construction  of  a 
bridge  across  the  Tuolumne  River  at  Roberts  Ferry  to  the 
ROSS  CONSTRUCTION  CO.,  Sacramento,  at  $29,S70.  Noted 
July  29. 

+Oroville,  Calif. — The  Board  of  Supervisors  of  Butte  County 
has  awarded  a  contract  for  the  construction  of  a  concrete 
bridge  over  Butte  Creek,  on  the  State  Highway,  to  EDWARD 
SHARP,  Chico,  at  $11,723. 

+San  Diego,  Calif. — The  San  Diego  &  Arizona  Ry.  Co.  has 
awarded  the  contract  for  the  erection  of  a  steel  bridge  across 
Campo  Creek  at  the  end  of  Tunnel  No.  4  to  the  CHARLES 
W.  CORBALEY  CO.,  I.  W.  Hellman  Bldg.,  Los  Angeles; 
the  contract  for  furnishing  the  steel  was  awarded  to  the 
LLEWELLYN  IRON  WORKS,  Los  Angeles. 

+Snn  Luis  Obispo,  Calif. — The  Board  of  Supervisors  of  San 
Luis  Obispo  County  has  awarded  the  contract  for  the  con- 
struction of  a  reinforced-concrete  bridge  over  San  Luis 
Obispo  Creek  to  ALLISON  &  COLE,  San  Francisco,  at  $8199. 

+Santa  Rosa,  Calif. —  (Official) — The  Board  of  Supervisors 
of  Sonoma  County  has  awarded  contracts  for  the  construction 
of  reinforced-concrete  bridges  to  the  BAILEY-COMSTOCK  CO., 
Santa  Rosa,  at  $1542  for  a  bridge  on  the  Alexander  Valley  Rd., 
and  to  the  GILDERSLEEVE  CONTRACTING  CO.,  Napa,  at 
$5600  for  a  bridge  on  the  Petaluma  Rd.    Noted  Aug.  5. 

Yreka,  Calif. — The  Board  of  Supervisors  of  Siskiyou  County 
contemplates  the  construction  of  a  bridge  at  the  mouth  of  the 
Scott  River.     The  estimated  cost  is  $10,000. 

Halifax,  N.  S. — Bids  will  be  received  until  noon,  Aug.  28, 
by  the  Road  Commissioner,  Halifax,  for  the  construction  of 
217  culverts  of  permanent  material  on  several  roads  in  the 
County  of  Antigonish. 

Halifax,  N.  S. — Bids  will  be  received  until  noon,  Sept.  4, 
by  the  Road  Commissioner,  Halifax,  for  the  construction  of 
171  culverts  of  permanent  material  on  various  roads  in 
several  counties. 

Mt.  Pleasant,  Ont. — The  Works  Committee  of  the  City 
Council,  Toronto,  has  approved  plans  for  the  construction  of 
a  bridge  at  Mt.  Pleasant.  Bids  will  be  asked  as  soon  as  the 
plans  are  approved  by  the  Railway  Board.  It  will  be  of 
either  plain  )r  reinforced-concrete  construction. 
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+Swan  River,  Man. — The  Provincial  Highway  Commissioner 
has  awarded  contracts  for  the  construction  of  two  reinforced- 
concrete  bridges  over  the  Swan  River  to  S.  C.  HILL  &  CO., 
Winnipeg,  for  the  substructures,  and  to  the  ALGONA  STEEL 
BRIDGE  CO.  for  the  steelwork.  The  estimated  cost  of  the 
two  bridges  is  $15,000. 

WATER  SUPPLY — IRRIGATION 

+Pittsfield,  Mass. — The  General  Electric  Co.  has  awarded 
the  contract  for  the  construction  of  a  reservoir  at  Perinne 
Ave.  to  GILBERT  H.  HARRIES,  Boston.  The  estimated  cost 
is  $100,000.    Noted  July  29. 

+*Hartford,  Conn. —  (Official)- — The  contract  has  been 
awarded  to  C.  W.  BLAKESLEE  &  SON,  New  Haven,  at  $357,767, 
by  the  Board  of  Water  Commissioners  for  constructing  under 
Contract  No.  10  a  compensating  reservoir.    Noted  Aug  12. 

Attica,  N.  Y. — The  Village  Trustees  contemplate  construct- 
ing a  water  system,  the  estimated  cost  of  which  is  $125,000. 

Centerville,  N.  Y. —  (Official) — Bids  were  received  Aug.  17 
for  the  construction  of  a  water  system  as  follows:  Abner  M 
Harper,  Inc.,  $10,630;  Partridge  &  Burke,  $25,541;  P.  L.  Braun- 
worth,  $15,606;  R.  P.  Relly,  $16,223.     Noted  July  22  and  29. 

+Nen  York,  N.  Y. —  (Official) — The  SULLIVAN  MACHINE 
CO.,  123  South  Michigan  Ave.,  Chicago,  111.,  at  $12,145,  has  been 
awarded  the  contract  for  making  six  borings  at  the  Hudson 
siphon  of  the  Catskill  Aqueduct  in  Pishkill.  Noted  July  22 
and  Aug.  19. 

★Watervliet,  N.  Y. —  (Official) — The  Lincoln,  Steele,  Fleming 
Co.,  New  York,  at  $424,670,  was  low  bidder  for  constructing 
a  water  system.  Solomon,  Norcross  &  Keis  is  Engr.  Noted 
July  22. 

Yonkers,  N.  Y. — The  city  will  expend  about  $3,000,000  for 
the  construction  of  a  new  water  system  and  for  the  improve- 
ment of  the  old  one.    Noted  Aug.  21,  1913  and  Nov.  26. 

Rutler,  N.  J. — The  State  Water  Supply  Commission  has 
granted  the  Butler  Water  Co.  permission  to  extend  its  water 
system  to  Lake  Keiko.     Noted  June  17. 

+Gloncester  City,  N.  J. — The  contract  for  furnishing  and 
installing  equipment  for  the  water-works  has  been  awarded 
to  L.  T.  EDWARDS,  Philadelphia,  Penn.,  at  $21,218.  A.  Blatch- 
ley,  Drexel  Bldg.,  Philadelphia,  Penn.,  is  Engr.    Noted  Aug.  19. 

Newark,  N.  J. — George  W.  Knight  has  been  retained  by  the 
City  Council  to  prepare  plans  for  the  construction  of  a  water 
supply  system  at  the  almshouse  at  Ivy  Hill.  The  estimated 
cost  is  about  $5000. 

West  Orange,  N.  J. — At  an  election  held  Aug.  16  the  citizens 
voted  in  favor  of  purchasing  the  water  system  of  the  West 
Orange  Water  Co.  William  B.  Fuller  is  Consult.  Engr.  Noted 
July  15  and  Aug.  12. 

Wilmington,  Del. — Press  reports  state  that  the  city  plans 
to  construct  another  reservoir  beside  the  present  reservoir  on 
the  Concord  Turnpike. 

Altavista,   Va. — The    citizens    contemplate    constructing  a 

water  system. 

Crewe,  Va. — Plans  have  been  prepared  by  Anderson  & 
Christie,  Commercial  Bldg.,  Charlotte,  N.  C,  and  an  election 
will  soon  be  held  to  vote  on  the  question  of  issuing  $80,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.    E.  C.  Bradshow  is  Comr.  of  Pub.  Wks. 

Fairmont,  W.  Va. — The  city  plans  to  install  a  new  water 
and  sewerage  system.  Ira  L.  Smith  is  Comr.,  Water  Works 
and  Sewerage. 

Cartersville,  Ga. —  (Official) — Bonds  for  $5000  have  been 
voted  by  the  citizens,  the  proceeds  of  which  will  be  used  for 
making  extensions  to  the  water  mains.  W.  W.  Daniel  is 
City  Engr.     Noted  July  22. 

Macon,  Ga. — The  Water  Commissioners  are  considering  the 
construction  of  a  reservoir  on  Ft.  Hawkins,  East  Macon. 

Brndentown,  Via. — The  citizens  voted  against  the  question 
of  issuing  $10,000  in  bonds,  the  proceeds  of  which  was  to 
have  been  used  for  the  extension  of  the  water  system.  Noted 
July  22. 

Amite,  La. — Surveys  are  being  made  for  the  construction 
of  a  water  and  sewerage  system.  M.  L.  Culley,  Jackson,  Miss., 
and  X.  Kramer,  Magnolia,  Miss.,  are  Engrs.     Noted  July  22. 

De  Ridder,  La. — Bonds  for  $24,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  a 
municipal  water  system. 

Lenoir  City,  Tenn. — An  election  will  be  held  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  completion  of  the  water  system. 

Belleville,  Ohio — (Official) — Bids  will  be  received  until  Sept. 
14  by  Glenn  L.  Shaffer,  Village  Clk.,  for  the  construction  of  a 
water  system.  The  work  will  include  deep  well  pumps,  gas 
engines,  five  miles  of  distributing  mains  and  a  storage 
reservoir.  The  Smith  &  Boulay  Co.,  320  The  Nasby,  Toledo, 
is  Engr. 

•f-CoIumbus,  Ohio — The  contract  has  been  awarded  to  the 
COLUMBUS  SUPPLY  CO.,  for  furnishing  72,000  lb.  of  lead 
pipe  at  $5.28  V2  per  cwt. 

<f  Coshocton.  Ohio — The  contract  for  the  construction  of  a 
3,000,000-gal.  reservoir  has  been  awarded  to  KISSNER  & 
SONS,  at  $35,652.    Noted  Mar.  11  and  25. 

Farmersville,  Ohio — (Official) — Bids  will  be  received  until 
Sept.  1  by  A.  F.  Gilbert,  Village  Clk.,  for  constructing  a  water 
system.     Noted  June  10  and  Aug.  12. 

Silverton,  Ohio — Bids  will  be  received  until  Aug.  28  by 
A.  A.  Sprague,  Village  Clk.,  for  constructing  6-in.  water 
mains  in  portions  of  various  streets. 

+  So«th  Charleston,  Ohio — The  contract  has  been  awarded 
to  ARTHUR  GEISLER,  Dayton,  at  $35,000,  for  constructing 
a  water  system.    Noted  June  3. 

♦Wellington,  Ohio — (Official) — The  contract  for  the  con- 
struction of  a  water  system  has  been  awarded  to  GANGLA  & 
SHANNON,  Akron.  The  estimated  cost  is  $35,000.  The  W.  J. 
Sherman  Co.,  Toledo,  is  Engr.    Noted  July  15  and  Aug.  19. 


+West  Park,  Ohio — (Official) — The  contract  for  the  exten- 
sion and  improvement  of  the  water  system  has  been  awarded 
to  SEATONWOOD  &  MAYER,  Cincinnati,  at  $10,460.  Other 
bidders  were:  Otis  &  Co.,  Cleveland,  $10,213;  Stacy  &  Brown 
Toledo,  $10,173;  Tillstron  &  Wolcott  Co.,  Cleveland,  $10,027' 
Noted  July  22. 

Xenia,  Ohio — The  State  Board  of  Health  has  approved  the 
plans  of  the  Xenia  Water  Co.  for  the  improvement  of  the 
water  system.    Noted  May  13. 

Miller,  Ind. — The  citizens  have  voted  in  favor  of  issuing 
bonds  for  $14,000,  the  proceeds  of  which  will  be  used  for  the 
construction  of  a  water  system.    Noted  Aug.  5. 

♦  Christopher,  III. — The  contract  has  been  awarded  to  the 
KATZ  CONSTRUCTION  CO.,  Omaha,  Neb.,  at  $18,500,  for 
constructing  a  pumping  station.     Noted  Apr.  1. 

Nckoosa,  Wis. — Bonds  have  been  voted  by  the  citizens, 
according  to  press  reports,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  water  system. 

Oshkosh,  Wis. — Plans  have  been  prepared  by  Henry  A. 
Allen,  Consult.  Engr.,  Chicago,  111.,  for  the  construction  of  a 
filtration  plant  with  a  daily  capacity  of  4,000,000  gal.  The 
estimated  cost  is  $100,000.    Noted  Aug.  5. 

Humboldt,  Iowa — (Official) — Bids  will  be  received  until  6 
p.m.,  Sept.  6,  by  J.  A.  Parker,  Town  Clk.,  for  furnishing  a 
centrifugal  pump  and  motor,  triplex  pump  and  motor,  switch- 
board panel,  switches  and  instruments.  Harper  &  Stiles, 
Kansas  City,  Mo.,  is  Engr. 

Shelby,  Iowa — An  election  will  be  held  Aug.  30  to  vote  on 
the  question  of  issuing  $12,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  constructing  a  water-works  system. 

Sidney,  Iowa — Bids  will  be  received  about  Sept.  1  by  T.  T. 
Hatton,  Mayor,  for  the  extension  of  the  water  system.  Noted 
July  29. 

Virginia,  Minn. —  (Official) — Bids  will  be  received  until  S 
p.m.,  Sept.  6,  by  the  Water  and  Light  Commission,  for  con- 
structing a  mixed  pressure  steam  turbine.    C.  T.  Harding  is 

Engr. 

Spearville,  Kan. — Bonds  for  $25,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system. 

Broken  Bow,  Neb. —  (Official) — See  item  under  "Light,  Heat 

and  Power." 

+Omaha,  Neb. — The  contract  has  been  awarded  to  the 
OFFERMAN  CONSTRUCTION  CO.,  South  Omaha,  at  $6336, 
for  laying  water  mains. 

+Powell,  Wyo. — According  to  press  reports  contracts  have 
been  awarded  to  J.  E.  FISHER  CO.,  Denver,  Colo.,  at  $61,000, 
for  constructing  a  water  system.    Noted  July  1. 

+Chouteau,  Mont. —  (Official) — The  contract  for  the  con- 
struction of  a  municipal  water  system  has  been  awarded  to 
the  F.  E.  EVANS  CONTRACTING  CO.,  Chouteau,  at  $31,215. 
Other  bidders  were:  Security  Bridge  Co.,  Billings,  $32,893; 
W.  D.  Lovel,  Minneapolis,  Minn.,  $33,104;  Gordon  &  Taylor  Co., 
Denver,  Colo.,  $33,690;  George  Kemper,  Minot,  N.  D.,  $33,443. 
Swearingen  &  McCulloh,  Chouteau,  is  City  Engr.  Noted  June 
24  and  July  29. 

Hysham,  Mont. — Plans  are  being  prepared  for  the  construc- 
tion of  a  water  system.  The  Billings  Engineering  &  Con- 
struction Co.,  Billings,  is  Engr. 

+Romidup,  Mont. — Contracts  have  been  awarded  to  the 
SECURITY  BRIDGE  CO.,  at  $3781  and  $7509,  for  constructing 
water  mains. 

St.  Joseph,  Mo. — Bids  will  be  received  about  Sept.  1  by 
the  Board  of  Public  Works  for  the  extension  of  the  water 
mains  on  Shade  Ave.  from  St.  Joseph  Ave.  to  Fifth  St. 

+St.  Louis,  Mo. — The  contract  for  the  reconstruction  of  the 
Compton  Hill  Reservoir  has  been  awarded  to  the  HIRAM 
LLOYD  BUILDING  &  CONSTRUCTION  CO.,  at  $280,187.  Other 
bidders  were:  McCormick-Combs  Construction  Co.,  $287,506; 
Hammick  Quarry  &  Construction  Co.,  $290,316;  Carmichael- 
Cryden  Co.,  $292,812;  Herman  Construction  Co.,  $294,717;  Fruin- 
Colnin  Construction  Co.,  $307,220;  Prendergast-Clark  Con- 
struction Co.,  $326,991;  James  Stewart  Co.,  $329,010;  American 
Contracting  Co.,  $407,890.    Noted  Aug.  5. 

+Argenta,  Ark. — The  contract  for  furnishing  the  machinery 
and  equipment  for  the  new  pumping  station  has  been  awarded 
to  the  HENRY  R.  WORTHINGTON  PUMP  CO.,  St.  Louis,  Mo., 
at  $9000. 

Benton,  Ark. — Bonds  for  $85,000  have  been  sold.  The  pro- 
ceeds will  be  used  for  the  construction  of  a  water  and  sewer 
system.    Noted  July  8. 

El  Dorado,  Ark. — The  Arkansas  Light  &  Power  Co.,  recently 
the  El  Dorado  Light  &  Water  Co.,  plans  to  improve  the  water 
system  at  El  Dorado. 

El  Campo,  Tex. — The  Central  Service  Co.  plans  to  install 
a  water  system.  About  14,000  ft.  of  pipe  will  be  required. 
T.  J.  Hardy  is  Pres. 

Harlingen,  Tex. — Bids  will  be  received  by  the  Cameron 
County  Irrigation  District  No.  1  until  Sept.  2  for  the  con- 
struction of  two  flumes. 

Mart,  Tex. — Bonds  for  $21,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  extension 

of  the  water  system. 

Knsa,  Okla. —  (Henryetta  post  office) — According  to  press 
reports  the  Kusa  Townsite  &  Improvement  Co.  plans  to  build 

a  water  system. 

Santa  Rosa,  N.  M. — Burns  &  McDonnell,  Scarritt  Bldg., 
Kansas  City,  Mo.,  has  been  engaged  to  prepare  plans  for  the 
construction  of  a  municipal  water  system  and  electric-light 
plant. 

Colorado  Springs,  Colo. — The  citizens  plan  to  hold  a  special 
election  to  vote  on  the  question  of  issuing  $175,000  in  bonds. 
The  proceeds  will  be  used  for  the  improvement  of  the  water 

system. 

Caldwell,  Idaho — Surveys  are  being  made  by  the  Succor 
Creek  Irrigation  District  for  a  project  to  reclaim  10,000  acres 
of  land.     The   work  will   include  a  diversion  dam,  storage 
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reservoir  and  distribution  system.  The  estimated  cost  is 
$110,000. 

Council,  Idaho — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $18,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  municipal  water  system. 

+Mountain  Home,  Idaho — The  Mountain  Home  Cooperative 
Irrigation  Co.  has  awardec  the  contract  for  the  construction  of 
an  irrigation  system  to  MANEY  BROS.,  Boise,  at  $62,000. 

+Biiigham  Canyon,  Utah — (Official) — The  contract  for  the 
improvement  of  the  water  systems  has  been  awarded  to 
KEELER  BROS.,  Denver,  Colo.,  at  $17,000.  John  Duser,  Salt 
Lake  City,  is  City  Engr.    Noted  July  29  and  Aug.  19. 

Newport,  Ore. — The  city  has  been  granted  a  permit  for  the 
use  of  the  waters  of  Spencer  Creek  for  the  construction  of  a 
municipal  water  system.  The  work  will  include  the  construc- 
tion of  a  dam,  concrete  reservoir  and  a  pipe  line  about  10 
miles  long.  The  estimated  cost  is  $24,000.  John  H.  Lewis  is 
State  Engr. 

+  Arcadia,  Calif. — The  MERCHANTS  REALTY  &  INVEST- 
MENT CO.,  Van  Nuys  Bldg.,  Los  Angeles,  at  $12,456,  has  been 
awarded  the  contract  for  the  construction  of  two  concrete 
reservoirs. 

Arcadia,  Calif. — Bids  will  be  received  until  Sept.  2  by  the 
City  Trustees  for  digging  and  backfilling  about  20  miles  of 
water  main  trenches.    George  E.  Grimes  is  City  Clk. 

Lindsay,  Calif. — According  to  press  reports  plans  are  being 
considered  for  the  formation  of  the  Lindsay-Strathmore  Irri- 
gation District  to  irrigate  18,550  acres.  The  estimated  cost 
is  $1,568,169. 

-f-Orosi,  Calif. — The  contract  has  been  awarded  to  MICHAEL 
J.  CARROLL,  Exeter,  for  constructing  a  water  system  at 
East  Orosi. 

Portersville,  Calif. — The  Deer  Creek  Irrigation  District, 
recently  organized,  plans  to  construct  an  irrigation  system 
at  an  estimated  cost  of  $1,000,000.  Stephen  E.  Kieffer,  San 
Francisco,  is  Ch.  Engr. 

Matheson,  Ont. — Plans  are  being  prepared  by  McAustan 
&  Anderson,  Engr.,  North  Bay,  for  the  construction  of  a  water 
system.  Bonds  for  $20,000  have  been  voted  for  this  purpose 
Noted  Aug.  12. 

♦Perth,  Ont.— THE  ROBERTS  FILTER  MFG.  CO.,  Phila- 
delphia, Penn.,  at  $15,000,  has  been  awarded  the  contract  for 
the  installation  of  a  filtration  plant. 

SEWERS 

Briarcliff  Manor,  N.  Y. — Plans  are  being  prepared  by  Clyde 
Potts,  Consult.  Engr.,  30  Church  St.,  New  York,  for  the  con- 
struction of  approximately  six  miles  of  vitrified  pipe  sewers, 
settling  tanks,  sand  filters  and  a  sewage  pumping  station. 

Farming-dale,  N.  Y. — Plans  have  been  prepared  for  the 
construction  of  a  sewage-disposal  plant  at  the  New  York  State 
Farm  School  of  Agriculture.     The  estimated  cost  is  $35,000. 

_  New  York,  N.  Y.— (Borough  of  Brooklyn) — (Official) — Bids 
will  be  received  until  11  a.m.,  Sept.  1,  by  L.  H.  Pounds  Bor- 
ough Pres.,  for  the  construction  of  sewer  basins  in  New  Jer- 
sey, Hegeman,  Glenmore,  Williams  Ave.,  West,  Pine  and  Hem- 
lock St. 

New  York,  N.  Y.— (Borough  of  Manhattan) — (Official)  — 
Bids  were  received  Aug.  18  by  Marcus  M.  Marks,  Borough 
Pres.,  for  the  alterations  and  improvements  to  the  sewers  in 

(a)  First  Ave.,  (b)  outlet  sewer  at  Dyckman  St.  and  the 
Hudson  River,  including  the  construction  of  a  submerged 
outlet  and  screening  chamber,  as  follows:  C.  E  Farrell  Con- 
tracting Co.,  (a)  $5940;  P.  Reilly,  (a)  $4999;  Lawrence  Con- 
tracting Co.,  (a)  $6051;  Melrose  Construction  Co.,  (a)  $4537 

(b)  $36,561;  J.  H.  Haidwvan,  (a)  $4595;  P.  J.  Kearns  Contract- 
ing Co.,  (a)  $5041,  (b)  $48,185;  Casperine  &  DeBlasio,  357  East 
116th  St.,  New  York,  (a)  $4457,  (b)  $51,250;  Fitzgerald  & 
Brennen,  (a)  $5158;  E.  J.  Grannis,  (a)  $4999;  Kingsbridge 
Contracting  Co.,  (b)  $35,380;  Merrill  Ruckgaber  Co.,  (b)  $44 - 
??!;„H-  E-  Pox  Construction  Co.,  81  East  125th  St.,  New  York 
(b)  $32,040;  P.  J.  Duffy,  (b)  $53,530.    Noted  Aug.  12. 

+New  York,  N.  Y.—  (Borough  of  Manhattan )— (Official)  — 
Ihe  contract  for  the  construction  of  sewers  in  Ellwood  St  and 
Sherman  Ave.  has  been  awarded  to  W.  F.  ELRAY  1640  Ma- 
conds  Dam  Rd.,  New  York.    Noted  Aug.  19. 

New  York,  N.  Y.— (Borough  of  Queens)  — (Official)— Bids 
will  be  received  until  11  a.m.,  Sept.  1,  by  Maurice  E.  Connolley 
Borough  Pres.,  for  the  construction  of  sewers  and  appur- 
tenances in  Maspeth,  Perry,  Maurice,  Grant,  Clark  Ave  and 
Rust  St.,  Second  Ward. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  Aug.  12  by  Maurice  E.  Connolly,  Borough  Pres 
for  the  construction  of  sewers  and  appurtenances  in  Atlantic 
Ave.,  Fourth  Ward,  as  follows:  Murphy  Bros.-  $31,811-  Frank 
Pamo,  $32,676;  Green  Contracting  Co.,  $38,836;  L.  E  Kellv 
$41  264;  Clancy  &  Van  Alst,  $39,948;  Peace  Bros.,  $40,385-  H  J 
Mullen  Contracting  Co.,  $37,641;  Rosenthal  Engineering  &  Con- 
tracting Co.,  $43,389;  Joseph  L.  Segretti  Co.,  $41,828;  Stanhope 
9,°-,n,tl,;SctlnTg  Co-  $36.S91;  A.  Paino,  67  Bay  47th  St.,  Brooklyn 
$31,460.     Noted  Aug.  12. 

Schenectady,  N.  Y. — At  a  recent  election  the  citizens  voted 
to  issue  $S0,000  m  bonds,  the  proceeds  of  which  will  be  used 
for  completing  the  sewage-disposal  plant  and  constructing 
trunk  sewers  to  connect  with  the  intercepting  sewer. 

+  Skaneateles,  N.  Y. — The  contract  for  the  construction  of 
a  sewer  m  Elizabeth  St.  has  been  awarded  to  SAMUEL  BONN 
Syracuse.    The  estimated  cost  is  $5000. 

+Utica,  N.  Y. — The  contract  for  the  construction  of  segment 
Block  storm  relief  sewers  in  Jay  St.  and  Kossuth  Ave  has 
been  awarded  to  N.  D.  PETERS  &  CO.,  at  $11,874  Noted 
July  29. 

+Yonkers,  N.  Y. — Contracts  for  sewer  construction  have 
been  awarded  to  JOHN  O.  WESTON,  at  $8349,  for  constructing 
McLean  and  Wakefield  Ave.  sewer;  C.  I.  PEARSALL  at  $7745 
for  reconstructing  the  Hawthorne  and  Warburton  Ave.  outlet 
sewers  at  Wells  Ave. 

■       South   Boundbrook,   N.   J. — Plans   are   being   prepared  by 
Clyde  Potts,  Consult.  Engr.,  30  Church  St.,  New  York   N  Y 
for  the  construction  of  approximately  five  miles  of  8-  to  15-in' 
vitrified  sewers  and  settling  tanks. 


+Wildwood,  N.  J. — The  contract  for  the  construction  of  a 

l,eAWA5e"^Vs,p1osal  ,plant  has  been  awarded  to  STANLEY  KAL- 
BACK,  Wildwood,  at  $36,044. 

Sunbury,  Penn. — The  city  contemplates  the  construction 
of  a  sewer  system.    The  estimated  cost  is  $500,000. 

*  BaltcVnore,'  Md- — Tne  Sewerage  Commission  has  appropri- 
ated $5000  for  the  construction  of  sewers  in  26th  St.  and 
Huntington  Ave. 

Altavista,  Va. — The  city  contemplates  the  construction  of 
sewer  and  water  systems.    The  estimated  cost  is  $35,000. 

Crewe,  Va. — The  city  contemplates  the  construction  of 
approximately  5  y2  miles  of  sewers.    J.  K.  Ord  is  Mayor. 

Richmond,  Va. — Bids  will  soon  be  received  for  the  con- 
struction of  a  sewer  system  in  Scotts  Addition.  The  estimated 
cost  is  <p')'),0Q0. 

South  Boston,  Va.— At  a  recent  election  the  citizens  voted 
to  issue  $100,000  m  bonds.  Part  of  the  proceeds  will  be  used 
for  the  construction  of  sewers.  W.  L.  Penick  is  Mayor.  Noted 
Aug.  5. 


Albemarle,  N.  C. —  (Official) — The  estimated  cost  of  the 
proposed  sewer  system  is  $25,000.  Bids  will  be  received  by 
a  i  .y  Commissioners.  J.  W.  D.  Spinks  is  City  Engr.  Noted 
Aug.  12. 

Raeford,  N.  C — The  city  contemplates  the  construction  of 
sewer  and  water  systems.    The  estimated  cost  is  $40,000. 

+Warrenton,  N.  C—  (Official )—  The  contract  for  the  con- 
struction of  approximately  7  y2  miles  of  sewers  has  been 
awarded  to  W.  M.  WILKES,  Atlanta,  Ga.     Noted  July  22. 

Cartersville,  Ga. —  (Official) — At  a  recent  election  the  citi- 
zens voted  to  issue  $60,000  in  bonds,  the  proceeds  of  which 
Jul     2^  U  the  construction  of  a  sewer  system.  Noted 

Eustis,  Fla.— (Official)— An  election  will  be  held  Oct.  5  to 
vote  on  the  question  of  issuing  $20,000  in  bonds.  The  proceeds 
will  be  used  for  the  construction  of  approximately  three  miles 
of  sanitary  sewers  and  Imhoff  tanks.    Noted  July  29. 

Leesburg,  Fla.— An  election  will  be  held  Sept.  11  to  vote 
on  the  question  of  issuing  $35,000  in  bonds.  The  proceeds 
is  City  Cllf  construction  of  sewers.    L.  M.  Johnson 

New  Iberia,  La.— It  is  reported  that  the  city  contemplates 

the  construction  of  a  sewer  system. 

crn^°?th  c'1,a««nooga,  Tenn.— The  city  contemplates  issuing 
$50,000  m  bonds,  the  proceeds  of  which  will  be  used  for  the 
construction  of  a  sewer  system. 

Bardwell,  Ky. — The  city  contemplates  the  construction  of 

a  sewer  system. 

Owensboro,  Ky. — The  Council  has  appropriated  $6000  for 
the  construction  of  a  sewer  in  the  Old  Ravine  on  West  Second 

fet. 

★Paducah,  Ky. —  (Official) — All  bids  received  Aug.  3  by  L 
A.  Washington,  Comr.  of  Pub.  Wks.,  for  the  construction  of 
the  outfall  sewer.  District  No.  3,  Contract  No.  1,  were  rejected 
New  bids  will  not  be  received  until  after  the  election  in 
November  at  which  the  citizens  will  vote  on  a  bond  issue 
Noted  Aug.  12. 

+Cincinnati,  Ohio — The  contract  for  the  construction  of  a 
sew^er^m  Hoge  St.  has  been  awarded  to  M.   J.  MCCARTHY, 

+Cuyahoga  Falls,  Ohio — The  contract  for  the  construction 
of  the  Portage  St.  sewer  has  been  awarded  to  B.  R.  BREEN 
Akron,  at  $7641. 

+Hamilton,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  sanitary  sewers  has  been  awarded  to  the  JOHN  L 
WALKER  CO.,  Hamilton,  at  $22,507.     Noted  Aug.  12. 

Mansfield,  Ohio — The  city  contemplates  the  construction  of 
sewers  in  various  streets,  estimated  to  cost  $7700  W  J 
Hazeltine  is  City  Engr. 

Portsmouth,  Ohio — Preliminary  plans  are  being  prepared 
by  George  S.  Wilhelm,  City  Engr.,  for  the  construction  of 
sewers  m  the  northern  and  eastern  sections  of  the  city  extend- 
ing into  Lawsons  Run. 

Indianapolis,  Ind. — The  Board  of  Public  Works  plans  to 
construct  a  sanitary  sewer  interceptor  to  connect  the  Warman 
Ave.  sewer  with  the  Harding  St.  interceptor.  The  estimated 
cost  is  $25,000.    B.  J.  T.  Jeup  is  City  Engr. 

Logansport,  Ind. —  (Official) — Bids  will  be  received  about 
Jan.  1  for  the  construction  of  sewers  in  the  eastern  section 
of  the  city.  The  estimated  cost  is  $35,000.  William  Pickett 
is  Clk.    Noted  Aug.  19. 

Detroit,  Mich. — Plans  are  being  prepared  by  Mason  L. 
Brown,  Engr.,  for  the  extension  of  the  Ford  Village  sewer 
system  into  new  subdivisions. 

Mason,  Mich. — An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $34,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  completion  of  the  lateral  and  trunk 
sewers  and  for  the  construction  of  a  sewage-disposal  plant. 

Aurora,  111. — Plans  are  being  prepared  by  Mvron  Tarble 
City  Engr.,  for  the  construction  of  septic  tanks  at  sewer 
outlets.  One  septic  tank  will  be  constructed  each  year  at  an 
estimated  cost  ,  of  $10,000. 

Appleton,  Wis. — Plans  have  been  prepared  by  A.  C.  Bemley, 
City  Engr.,  for  the  construction  of  approximately  16,000  ft 
of  trunk  sewers. 

+  Mayville,  Wis. — The  contract  for  the   construction   of  a 
sewer  system  has  been  awarded  to  DAVID  VON  STELLE  CO 
Sheboygan,  Wis.,  at  $31,450.    Noted  July  15. 

Superior,  Wis. — The  City  Commission  has  authorized  the 
construction  of  sewers  in  Cadotte  Ave.  and  West  12th  St 
The  estimated  cost  is  $10,000. 

Sioux  City,  Iowa — Plans  have  been  prepared  by  T.  H.  John- 
son, City  Engr.,  for  the  construction  of  approximately  15,500 
ft.  of  8-in.  sewers.  Bids  will  be  received  about  Sept.  "l.  The 
estimated  cost  is  $12,000.    P.  J.  Wells  is  City  Clk. 

Ely,  Minn. — The  Council  has  instructed  the  City  Engineer 
to  prepare  plans  for  the  construction  of  a  settling  tank  with 
a  capacity  of  POO, 000  gal. 
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Lincoln,  Neb. — The  city  contemplates  the  construction  of  a 
sewer  system  in  the  region  bounded  by  O  St.,  the  high  school, 
21st  St.  and  the  Antelope  Channel.  The  estimated  cost  is 
$11,000.    Adna  Dobson  is  City  Engr. 

+Watertown,  S.  D. — (Official) — The  contract  for  sewer  con- 
struction has  been  awarded  to  the  OPFERMAN  CONSTRUC- 
TION CO.,  South  Omaha,  Neb.,  at  $79,289.    Noted  July  29. 

Theriuopolis,  Wyo. — Bids  will  be  received  until  2  p.m.,  Sept. 

6,  by  A.  J.  Lowry,  Town  Clk.,  for  the  construction  of  a 
sewer  system. 

Bozeman,  Mont. — The  city  contemplates  the  construction 
of  sewers  in  South  Sixth  and  Church  Ave.  The  estimated 
cost  is  $14,000. 

Columbus,  Mont. — The  city  contemplates  the  construction 

of  a  sewer  system  in  the  business  section. 

Carthage,  Mo. — Plans  are  being  prepared  by  C.  P>.  Newton. 
City  Engr.,  for  the  construction  of  sewers  in  two  districts. 

Liberty,  Mo. — It  is  reported  that  an  election  will  soon  be 
held  to  vote  on  the  question  of  issuing  $20,000  in  bonds. 
The  proceds  will  be  used  for  extending  the  sewers. 

+Poplar  Bluff,  Mo. —  (Official) — The  contract  for  the  con- 
struction of  sewers  in  Sanitary  Sewer  District  No.  2  has  been 
awarded  to  V.  E.  KOCH,  Joplin,  at  $16,749.     Noted  Aug.  5. 

+St.  Louis,  Mo. — The  contract  for  the  construction  .of  the 
Florissant  Ave.  public  sewer  extensions  in  Sections  Nos.  1 
and  2  has  been  awarded  to  the  MYERS  CONSTRUCTION  CO., 
St.  Louis,  at  $6623.     Noted  Aug.  15. 

+Argenta,  Ark. — The  contract  for  two  14,000-gal.  sewage 
pumps,  two  60  hp.  slow  speed  motors  and  other  equipment 
has  been  awarded  to  HENRY  R.  WORTHINGTON,  115  Broad- 
way, New  York,  N.   Y.     Noted  Aug.  5. 

+Fordyee,  Ark. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  WILLIAM  S.  McDOWELL, 
at  $20,000. 

Little  Rock,  Ark. — The  city  will  construct,  by  day  labor, 
a  main  sewer  interceptor  from  the  19th  St.  viaduct  to  Fourche 
Bayou.     The  estimated  cost  is  $5000. 

Midvale,  Utah — The  city  contemplates  the  construction  of 
sewer  and  water  systems. 

Richfield,  Utah — At  a  recent  election  the  citizens  voted  to 
issue  $25,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  system.    Noted  Aug.  19. 

Bellinghani,  Wash. — The  city  contemplates  the  construction 
of  a  trunk  sewer  in  Ellis  St.     The  estimated  cost  is  $12,000. 

Pullman,  Wash. — Bids  will  be  received  until  8  p.m.,  Sept. 

7,  by  the  city,  for  the  construction  of  sewers  in  Improvement 
District  No.  24.  The  estimated  cost  is  $12,000.  L.  V.  Edwards 
is  City  Engr.    Noted  June  24. 

Seattle,  Wash. — Bids  will  soon  be  received  for  the  con- 
struction of  the  Ballard  trunk  sewer.  The  estimated  cost  is 
$436,182.    A.  H.  Dimock  is  City  Engr.    Noted  June  10. 

Forest  Grove,  Ore. —  (Official) — Plans  are  being  prepared 
for  the  construction  of  storm  sewers.  The  estimated  cost 
is  $15,000.    A.  A.  Kirkwood  is  City  Engr. 

Auburn,  Calif. — An  election  will  be  held  Sept.  14  to  vote 
on  the  question  of  issuing  $22,000  in  bonds.  Part  of  the 
proceeds  will  be  used  for  extending  the  sewer  system.  Noted 
July  1. 

+Los  Angeles,  Calif. — The  contract  for  the  construction 
of  sewers  in  Fountain  Ave.  has  been  awarded  to  ADAM 
DALMATION,  at  $10,975.     Noted  Aug.  19. 

Santa  Barbara,  Calif. — Bids  will  be  received  until  Sept.  16 
by  the  City  Clerk  for  the  construction  of  sewers.  The  esti- 
mated cost  is  $21,000.    A.  B.  Cook  is  City  Engr. 

-fSanta  Crui,  Calif. — The  City  Council  has  awarded  the 
contract  for  the  extension  of  the  sewer  system  to  W.  J. 
TOBIN,  Santa  Cruz,  at  $9842. 

Toronto,  Ont. — Bids  will  be  received  until  noon,  Aug.  31, 
by  T.  L.  Church,  Chn.,  Bd.  of  Control,  for  the  construction  of 
sewers  in  Dundas,  Erie,  Clair  and  Russel  Hill  St. 

GARBAGE! 

Akron,  Ohio — The  Director  of  Public  Service  is  receiving 
bids  for  the  collection  and  disposal  of  garbage  for  one  year. 
Estimated  cost,  $20,000  to  $24,000. 

Mansfield,  Ohio — At  a  recent  election  the  citizens  voted 
in  favor  of  the  question  of  issuing  $10,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  enlarging  the  garbage 
crematory. 

Rock  Island,  111. — Bids  will  be  received  until  2  p.m.,  Sept.  1, 
for  the  installation  of  a  24-ton  garbage  incinerator. 

STREETS  AND  ROADS 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  31,  by  the  State  Highway  Commission  for  the  construc- 
tion of  5200  lin.ft.  of  state  road  in  Chelmsford  Township. 

Boston,  Mass. —  (Official) — Bids  will  be  received  until  noon, 
Aug.  31,  by  the  State  Highway  Commission  for  constructing 
13,600  lin.ft.  of  state  highway  in  Ware  and  Palmer  Townships. 

♦Greenwich,  Conn. —  (Official) — The  contract  for  resurfacing 
a  portion  of  Putnam  Ave.  has  been  awarded  to  the  CHARLES 
T.  EASTBURN  CO.,  104  West  Sidney  Ave.,  Mt.  Vernon,  N.  Y. 

Hartford,  Conn. — Bids  were  received  by  the  State  Highway 
Commissioner,  Aug.  16,  for  state  road  work  as  follows: 
Southington  Township,  about  6200  lin.ft.  2-in.  bituminous 
macadam  on  the  Misery  Brook  Rd.,  Leonardo  Suzio,  Meriden, 
$8976;  Berardino  &  Tomasetti  Construction  Co.,  Inc.,  Meriden, 
$12,208;  Robert  D.  Daley  Co.,  New  Haven,  $12,599;  Thomas 
Kearney,  Meriden,  $10,191;  H.  L.  &  W.  L.  Immich,  Meriden, 
$10,406;  A.  D.  Bridge's  Sons,  Inc.,  Hazardville,  $9S97;  Lane 
Construction  Corporation,  Meriden,  $10,191;  Louis  Longhi  & 
Bro.,  Torrington,  $10,866.  North  Haven  Township,  about  4950 
lin.ft.  trap  rock  macadam  on  the  Mount  Carmel  Rd.  A.  D. 
Bridge's  Sons,  Inc.,  Hazardville,  $6932;  Lawrence  Bruce, 
North  Haven,  $8908;  John  Arborio,  172  Congress  Ave.,  New 
Haven,  $7195;  Robert  D.  Daley  Co.,  New  Haven,  $7104;  Thomas 
Kearnev,  Meriden,  $7032;  H.  L.  &  W.  L.  Immich,  Meriden, 
$7006;  Stafford  &  Mather,  Hartford,  Conn.,  $7547.  Waterford 
Township,  about  5937  lin.ft.  native  stone  macadam   on  the 


Hartford-New    London    Turnpike,    Framingham  Construction 
Co.,  South   Framingham,  Mass.,   $9822;  Louis  Longhi   &  Bro 
Torrington,    $12,012;    Stafford    &    Mather,    Hartford,    $10  545: 
Goodman  &  Trumbull  Co.,  Litchfield,  $10,543;  Robert  G  Miller 
Contracting  Co.,  Hartford,  $10,926;  Doan  O'Connor,  803  Main  St 
Hartford,  $12,480;  Frank  A.  Wilcox,  Norwich,  $11,175-  Archie' 
B.  Cadwell,  New  Britain,  $10,750;  A.  D.   Bridge's  Sons  Inc 
Hazardville,   $13,480;   John  Arborio,   172   Congress  Ave  New 
Haven,  $12,398.     Middlefield  Township,  about  4940  lin.ft  2-in 
bituminous  macadam  resurfacing  on  the  Middlefield   Rd  F 
Arrigoni  &  Bro.,  Middletown,  $7570;  A.  Brazos  &  Sons,  Middle- 
town,  $8903.    Noted  Aug.  5. 

+Hartford,  Conn. — The  contract  for  constructing  aboui 
2590  lin.ft.  of  amiesite  pavement  on  Main  St.,  Killingly  Town- 
ship, Danielson  post  office,  has  been  awarded  to  the  CON- 
NECTICUT &  RHODE  ISLAND  CO.,  Meriden,  at  approximately 
$8825.    Noted  Aug.  5.  w  * 

New  York,  N.  Y. —  (Borough  of  Bronx)  —  (Official) — Bids  will 
be  received  until  10:30  a.m.,  Aug.  31,  by  Douglas  Mathewson, 
Borough  Pres.,  for  regulating,  grading,  curbing  and  'aying 
sidewalks  on  a  number  of  streets. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
were  received  Aug.  18  by  L.  H.  Pounds,  Borough  Pres.,  for 
improving  83rd  St.  from  Seventh  to  12th  Ave.,  as  follows- 
Uvalde  Asphalt  Paving  Co.,  $14,936;  Cranford  Co.,  $15,191; 
Brooklyn  Alcatraz  Asphalt  Co.,  $13,812;  Barber  Asphalt  Paving 
Co.,  $15,272.    Noted  Aug.  12. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
The  contract  for  regulating  and  repaving  Jamaica  Ave.  from 
Broadway  to  the  borough  line  has  been  awarded  to  the  H.  J 
MULLEN  CONTRACTING  CO.,  Fulton  St.,  Jamaica,  at  $105,- 
297.    Noted  Aug.  5  and  19. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m.,  Aug.  31,  by  Marcus  M. 
Marks,  Borough  Pres.,  for  regulating,  grading,  curbing  and 
laying  sidewalks  on  various  streets. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
were  received  Aug.  19  by  Maurice  E.  Connolly,  Borough  Pres., 
for  regulating  and  repaving  with  improved  granite  blocks  on 
a  concrete  foundation,  Grand  St.  from  the  main  line  of  Long 
Island  R.R.  to  Hoffman  Blvd.,  as  follows:  Lanford  Co., 
$32,617;  W.  J.  Scanlon  Co.,  $29,244;  Clancy  &  Nuhn,  $29,895; 
Charles  Puckelwaldt,  $34,013;  J.  B.  La  Marsh,  $32,918;  H.  J. 
Mullen  Contracting  Co.,  $28,S09;  Evergreen  Construction  Co., 
$29,998;  Peace  Bros.,  $34,084;  Rosenthal  Engineering  &  Con- 
tracting Co.,  $30,467.    Noted  Aug.  12. 

Belleville,  N.  J. —  (Official) — Bids  will  be  received  until  8:30 
p.m.,  Aug.  31,  by  the  Board  of  Commissioners  of  Belleville  for 
paving  Belmont  Ave.,  Heckel  St.  and  Overlook  Ave.  Frank  T. 
Shepard  is  Town  Engr. 

Collingswood,  N.  J. — The  Borough  Council  has  voted  to 
improve  the  -important  streets  with  coatings  of  asphalt  oil. 

Englewood,  N.  J. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  the  Board  of  Chosen  Freeholders  of  Bergen 
County,  Hackensack,  for  improving  Palisade  Ave.  from  Engle 
Ave.  to  the  entrance  to  Interstate  Park. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Sept.  2  by 
the  Board  of  Commissioners  for  repaving  Garfield  Ave.  from 
Bay  View  Ave.  to  Merritt  St. 

Jersey  City,  N.  J. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Sept.  2,  by  the  Board  of  City  Commissioners  for  repaving 
Arlington  and  Bay  View  Ave.  Michael  I.  Fagen  is  City  Clk. 
and  Charles  A.  Van  Keuren  is  City  Engr. 

Jersey  City,  N.  J. — Bids  will  be  received  until  11  a.m.,  Sept. 
9,  by  the  Board  of  City  Commissioners  for  repaving  Pine  St. 
and  Communipaw  Ave.    Michael  I.  Fagen  is  City  Clk. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Sept.  2  by 
the  Board  of  Commissioners  for  improving  Columbia  Ave. 

+Keyport,  N.  J. — The  City  Council  has  awarded  a  contract 
to  CHARLES  E.  BURD,  Red  Bank,  at  $11,034,  for  the  improve- 
ment of  Broad  St.  with  concrete  pavement.  Noted  June  24 
and  July  15. 

Long  Branch,  N.  J. — The  Board  of  Freeholders  of  Monmouth 
County,  Freehold,  plans  to  resurface  Atlantic  Ave. 

■frMontclair,  N.  J. —  (Official) — Bids  will  be  received  until  8 
p.m.,  Sept.  13,  by  Harry  Trippett,  Town  Clk.,  for  constructing 
concrete  curb  on  either  side  of  Valley  Rd.  from  Church  St.  to 
Normal  Ave.,  a  distance  of  approximately  17,000  lin.ft. 

Newark,  N.  J. —  (Official) — Bids  will  be  received  until  3:30 
p.m.,  Sept.  7,  by  the  Board  of  Chosen  Freeholders  of  Essex 
County  for  improving  Central  Ave.,  East  Orange,  and  Wash- 
ington Ave.,  Nutley.    Frederic  A.  Reimer  is  County  Engr. 

Newark,  N.  J. — The  Board  of  Freeholders  has  approved  the 
construction  of  a  new  road  at  Overbrook  Hospital  to  cost 
$12,7S0.  Frederic  A.  Reimer,  County  Engr.,  will  prepare  plans 
and  specifications. 

Newark,  N.  J. — Bids  were  received  Aug.  12  for  repaving 
Belleville  Ave.  from  Broad  St.  to  Bloomfield  Ave.,  as  follows: 
Newark  Paving  Co.,  $15,316;  Glenfield  Construction  Co.,  $15,386; 
Jackson  Contracting  Co.,  $15,744;  Van  Keuren  &  Son,  $15,750; 
John  S.  Geiger  &  Son,  $15,860;  Alexander  J.  Milmoe,  $16,243; 
Ralph  Sangiovanni,  $16,329. 

+ Summit,  N.  J. — The  contract  for  paving  Morris  Ave.  has 
been  awarded  to  C.  H.  WINANS  &  CO.,  Elizabeth,  at  $16,029. 

Union,  N.  J. —  (Weehawken  post  office)  —  (Official) — Bids  will 
be  received  until  S  p.m.,  Sept.  7,  by  the  Town  Council  for 
remaking,  improving  and  repaving  portions  of  Fulton  St.  and 
Bergenline  Ave.    Emil  Bantz  is  Town  Clk. 

Bethlehem,  Penn. — The  City  Council  will  soon  receive  bids 
for  paving  Broad  St.  from  the  western  borough  limits  to  First 
Ave.,  Linden  St.  from  Broad  St.  to  the  northern  borough 
limits,  South  Main  St.  from  Eagle  Hotel  to  Chapel,  North 
Main  St.  from  Garrison  to  Goepp  St.  and  Prospect  Ave.  from 
Hanover  St.  to  Hanover  Ave. 
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Bloomsburg,  Penn. — Bids  will  be  received  until  Aug.  31  by 
W  H.  Eyer,  City  Engr.,  for  improving  Market  St. 

Harrisburg,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Aug.  30,  by  W.  H.  Lynch,  Supt.  of  Sts.  and  Pub.  Imp., 
for  constructing  approximately  8000  sq.yd.  of  sheet  asphalt, 
8500  sq.yd.  of  bituminous  concrete  and  4900  lin.ft.  of  6-in. 
granite  or  granolithic  curbing  on  10  streets. 

★  Marcus  Hook,  Penn. —  (Official) — Bids  will  be  received 
until  8  p.m.,  Sept.  6,  by  Jesse  Devonshire,  Pres.  of  the  Bor- 
ough Council,  for  constructing  approximately  7000  sq.yd.  of 
pavement  and  800  sq.yd.  of  concrete  gutter.  Charles  Uptiam  is 
Ch.  Engr. 

Philadelphia,  Penn. —  (Official) — Bids  will  be  received  until 
Aug.  31  by  the  Department  of  Public  Works  for  improving  a 
number  of  streets. 

Philadelphia,  Penn. — The  McNichol  Paving  Co.,  1723  Cherry 
St..  at  $212,500,  submited  the  lowest  bid  for  improving  Dela- 
ware Ave.  from  Queen  to  Vandalia  St. 

+York,  Penn. — The  contract  for  paving  Newberry,  West 
Poplar  and  West  Philadelphia  St.  with  asphalt  has  been 
awarded  to  the  GENERAL  SUPPLY  &  CONSTRUCTION  CO., 
York,  at  $21,275. 

♦  Georgetown,  Del. — A  contract  for  constructing  20  miles 
of  concrete  road  from  Georgetown  to  Shelbyville  has  been 
awarded  to  the  UTILITY  CONSTRUCTION  CO.,  New  Bruns- 
wick, N.  J.,  at  approximately  $35,544.     Noted  Aug.  12. 

Wilmington,  Del. — All  bids  received  Aug.  10  for  improving 
a  number  of  streets  were  rejected.    Noted  Aug.  5. 

Monterey,  Va. — Press  reports  state  that  the  City  Council 
will  pave  Main  St.  with  macadam.  Bonds  for  this  purpose 
have  recently  been  voted. 

South  Boston,  "Va. — At  an  election  held  Aug.  10,  the  citizens 
voted  in  favor  of  issuing  $25,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  improving  streets.    Noted  Aug.  5. 

Parkersburg,  W.  Va. — The  City  Council  has  voted  to  pave 
Levee  Drive,  Ann  St.  and  Murdoch  Ave.  with  brick,  16th,  13th, 
Covert  and  other  streets  with  concrete. 

Wheeling,  W.  Va. — Bids  will  be  received  until  10  a.m., 
Aug  27,  by  George  W.  Steenrod,  County  Rd.  Engr.,  for 
macadamizing  various  county  roads. 

Angier,  N.  C- — At  an  election  held  Aug.  7  the  citizens  of 
Black  River  Township  voted  in  favor  of  issuing  $25,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads. 

Dobson,  N.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $30,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  constructing  roads  in  Shoals  Township,  Surry 
County. 

Franklin,  N.  C. — An  election  will  be  held  Sept.  11  to  vote 
on  the  question  of  issuing  bonds,  the  proceeds  of  which  will 
be  used  for  improving  roads  in  Ellajay  Township. 

Florence,  S.  C— Bonds  for  $40,000  have  been  sold,  the  pro- 
ceeds of  which  will  be  used  for  improving  streets.  Noted 
June  17. 

Gaffney,  S.  C. — Press  reports  state  that  the  City  Council 
contemplates  an  expenditure  of  $10,000  for  street  paving. 
John  Jenkins  is  Engr. 

Sumter,  S.  C. — An  election  will  be  held  Sept.  7  to  vote  on 
the  question  of  issuing  $225,000  in  bonds,  the  proceeds  of 
which  will  be  used  to  improve  streets. 

Cartersville,  Ga. —  (Official) — At  a  recent  election  the  citi- 
zens voted  in  favor  of  issuing  $15,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  street  paving.  Noted  July  1  and 
Aug.  5. 

Savannah,  Ga. — An  election  will  be  held  Sept.  21  to  vote 
on  the  question  of  issuing  $375,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  constructing  a  road  from  Savannah 
to  Tybee,  Chatham  County. 

Bradentown,  Fla. — At  a  recent  election  the  question  of 
issuing  $9000  in  bonds,  the  proceeds  of  which  was  to  have 
been  used  for  paving  Ware  Creek  Causeway  and  various 
streets,  was  defeated.    Noted  June  24. 

Eustis,  Fla. —  (Official) — An  election  will  be  held  Oct.  5, 
to  vote  on  the  question  of  issuing  $40,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  street  paving.  Noted  Jan. 
21  and  Mar.  11. 

Pinellas  Park,  Fla. — All  bids  received  for  paving  various 
streets  with  brick  have  been  rejected.    Noted  July  1. 

Sanford,  Fla. — Press  reports  state  that  an  election  will  be 
held  Sept.  6  to  vote  on  the  question  of  issuing  $250,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  hard  surfacing 
35  miles  of  road  in  Seminole  County. 

Vernon,  Ala. — The  Commissioners  of  Lamar  County  con- 
template an  expenditure  of  $150,000  for  constructing  roads 
throughout  Lamar  County. 

Oberlin,  La. — Bids  will  be  received  until  Sept.  13  by  C 
Lindsley,  Clk.  of  the  Police  Jury,  for  the  sale  of  $150  000  in 
bonds,  the  proceeds  of  which  will  be  used  for  constructing 
roads  and  bridges  in  Road  District  No.  5. 

+Chattanooga,  Tenn. — The  contract  for  paving  Market  St 
from  Ninth  to  Main  St.  and  East  Ninth  St.  from  Market  to 
A  St.  with  wooden  blocks  has  been  awarded  to  the  SOUTHERN 
PAVING  &  CONSTRUCTION  CO.,  at  $58,833.     Noted  June  24. 

♦Waverly,  Tenn. — A  contract  for  constructing  Humphreys 
County  Highway  has  been  awarded  to  the  OLIVER  HILL 
CONSTRUCTION  CO.,  at  approximately  $200,000. 

Columbia,  Ky. — A  special  election  will  be  held  Sept  11  to 
vote  on  the  question  of  issuing  $25,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  building  roads  in  Adair  County. 

NichoIasvUle,  Ky. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  the  Fiscal  Court  of  Jessamine  County  for 
constructing  approximately  1%  miles  of  turnpike  known  as 
the  Thomas  Beaumont  Rd.  C.  S.  Woodward  is  Rd  Engr  of 
Jessamine  County. 


Ashland,  Ohio — Press  reports  state  that  the  City  Council 
plans  to  pave  West  Sandusky  St. 

Carrollton,  Ohio — Press  reports  state  that  the  City  Council 
plans  to  sell  $35,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  paving  Malvern  St. 

Cincinnati,  Ohio — Contracts  have  been  awarded  for  paving 
Rittenhouse  St.,  Walter  Ave.  from  Gilbert  Ave.  to  its  northern 
terminus  to  the  KIRCHNER  CONSTRUCTION  CO.,  at  $9613 
and  $6208  respectively;  Ridgeway  Ave.  from  Fredonia  to 
Drexel  St.,  to  S.  M.  TANNER,  at  $2266.  . 

Columbus,  Ohio — (Official) — Bids  will  be  received  until 
Sept.  10  by  Clinton  Cowen,  State  Highway  Comr.,  for  im- 
proving roads  in  various  counties. 

+Cuyahoga  Falls,  Ohio — The  contract  for  paving  Portage 
St.  has  been  awarded  to  WINDSOR  BROS.,  at  $33,673.  Noted 
July  15. 

♦Dayton,  Ohio — (Official) — The  contract  for  raving  Grand 
Ave.  with  brick  has  been  awarded  to  CLIFTON  HOOLIHAN 
River  St.,  Dayton.     Noted  Aug.  12. 

East  Liverpool,  Ohio — (Official) — Bids  will  be  received  un- 
til noon,  Sept.  2,  by  the  Board  of  Trustees  of  St.  Clair  Town- 
ship for  constructing  and  improving  several  roads. 

+Hudson,  Ohio — A  contract  for  paving  a  number  of  streets 
has  been  awarded  to  WATTERS  &  DOWNS,  Akron,  at  $35,000. 

Lisbon,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Aug.  30,  by  the  Trustees  of  Center  Township,  Columbiana 
County,  for  improving  roads.  R.  T.  Morris  is  Clk.  of  the  Trus- 
tees. 

Lorain,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Sept.  8,  by  L.  B.  Johnston,  Dir.  Pub.  Ser.,  for  paving  East 
28th  St.  from  Broadway  to  the  west  approach  of  the  subway. 

Newark,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Sept.  8,  by  the  Commissioners  of  Licking  County  for  con- 
structing Sections  2  and  3  of  the  Granville  and  Croton  Pike. 

Salem,  Ohio — Bids  will  be  received  until  Sept.  2  by  the 
Director  of  Public  Service  for  paving  Goshen  Ave.  and  Tenth 
St.  with  brick. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Aug.  31  by 
Albert  Neukom,  Dir.  Pub.  Ser.,  for  paving  a  number  of  streets. 

Indianapolis,  Ind. — Bids  will  be  received  until  10  a.m.,  Sept 
3,  by  the  Board  of  Public  Works  for  improving  Winthron  Ave 
42nd  and  22nd  St. 

♦  La  Porte,  Ind. —  (Official) — The  contract  for  paving  Lin- 
colnway  and  Lincolnway  East  with  Danville  repressed  paving 
block  with  asphalt  filler,  iy2-in.  sand  cushion  and  6-in  con- 
crete foundation,  has  been  awarded  to  FRANK  J  KING  La 
Porte,  at  $20,988. 

+South  Bend,  Ind — (Official) — A  contract  for  constructing 
a  concrete  road  in  Penn  Township  has  been  awarded  to 
TABER  &  HULLIHAN,  Wabash,  $53,936.     Noted  July  22. 

+HoweIl,  Mich. —  (Official) — The  contract  for  paving  Grand 
River  Blvd.  has  been  awarded  to  WILLIAM  H.  RYAN,  Lansing, 
at  $25,379.  Other  bids  were:  Victor  Seger,  Saginaw,  $24  652- 
Henry  Vanderveen,  Grand  Rapids,  $25,089;  A.  H  Prange' 
$27,392;  Herman  &  Green,  $26,558;  Clamer  &  Johnson,  Hicks- 
ville,  $27,182.    Noted  Aug  12. 

+Pontiac,  Mich. — A  contract  for  constructing  7150  lin.ft 
of  concrete  road  has  been  awarded  to  the  R.  D  BAKER 
CONSTRUCTION  CO.,  Detroit,  at  $16,355. 

+Chicago,  111. — A  contract  for  street  paving  has  been 
awarded  to  the  R.  F.  CONWAY  CO.  and  the  AMERICAN  PAV- 
ING CO.  at  approximately  $360,000. 

Mattoon,  111. — The  Board  of  Local  Improvements  has  ap- 
proved plans  for  paving  South  18th  St.,  at  an.  estimated  cost 
of  $25,848. 

♦Woodstock,  111. —  (Official) — The  contract  for  constructing 
concrete  pavements  on  Newell  St.,  Madison  St.  and  McHenry 
Ave.  has  been  awarded  to  LOGAN  &  GIERTZ,  Elgin,  at  $21  700 
Noted  Aug.  12. 

Boscobel,  Wis. — Bids  will  be  recei/ed  until  noon,  Sept  2 
by  the  City  Clerk  for  improving  various  streets. 

Green  Bay,  Wis. — Bids  will  be  received  until  2pm  Aug 
30,  by  the  City  Clerk  for  paving  Emilie  St.  from  Jackson  to 
Van  Buren  St.  with  reinforced  concrete. 

Beedsburg,   Wis. — Bids   will    be    received    until    7:30  pm 
Sept.   14,   by  the   City  Clerk   for  paving  North  Albert  Ave. 

+Burlington,  Iowa — The  contract  for  paving  one  mile  of 
the  Agency  Rd.  with  concrete  has  been  awarded  to  CAMERON 
JOYCE  &  CO.,  Keokuk,  at  $15,000. 

+Valley  Junction,  Iowa — A  contract  for  constructing  22,100 
lin.ft.  of  curbing  has  been  awarded  to  RAYMOND  H.  WHITE 
&  CO.,  at  $0,277  per  lin.ft.     Noted  July  8. 

Nort'hlield,  Minn. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $19,000  in  bonds,  part  of  the  proceeds  of 
which  will  be  used  for  street  paving.    Noted  Aug.  5. 

Pipestone,  Minn. — The  City  Council  plans  to  pave  approxi- 
mately 30  blocks  of  street  with  concrete,  at  an  estimated 
cost  of  $100,000. 

Atchison,  Kan. —  (Official) — Bids  will  be  received  until  5 
p.m.,  Sept.  6,  by  Victor  L.  King,  City  Clk.,  for  paving  a  por- 
tion of  Mound  St. 

Great  Bend,  Kan. — Bids  will  be  received  until  1  p.m.,  Sept. 
1,  by  F.  A.  Moses  for  constructing  20,671  sq.yd.  of  asphaltic 
concrete  pavement. 

♦  Mitchell,  S.  D. — The  contract  for  paving  West  Fourth  St. 
has  been  awarded  to  C.  H.  ATKINSON. 

♦  Watertown,  S.  D. — A  contract  for  paving  a  number  of 
alleys  has  been  awarded  to  C.  H.  ATKINSON,  Watertown, 
at  $4912. 

♦  Missoula,  Mont. — The  contract  for  paving  Pattee  St.  has 
been  awarded  to  J.  C.  McGUIRE,  Butte,  at  $21,252.  Other 
bids  were:  G.  H.  Nash  &  Co.,  $22,324;  M.  F.  Rohn  Construction 
Co.,  Butte,  $23,592. 
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+Kansas  City,  Mo. — The  contract  for  grading  39th  St.  from 
Jackson  to  Indiana  Ave.  has  been  awarded  to  A.  W.  WOOLEY 
2819  Belleville  St.,  at  $4027. 

+Kansas  City,  Mo. — The  contract  for  grading  Woodland 
Ave.  from  43rd  St.  south  to  Swope  Parkway  has  been  awarded 
to  NORTON  BROS.,  3517  Main  St.,  at  $11,895.  Other  bids  were- 
W.  C.  Mullins,  24th  and  Wyandotte  St.,  $17,955;  J.  O.  West 
916  Charlotte  St.,  $18,855;  Edward  Meegan,  23rd  St.  and 
Hardesty  Ave.,  $19,920. 

St.  Joseph,  Mo. — Bids  will  be  received  until  Sept.  1  by  the 
Board  of  Public  Works  for  grading  Commercial  St.  from  22nd 
to  29th  St.  and  29th  St.  from  Commercial  St.  to  Valley  Rd. 

+IIou.stou,  Tex. —  (Official) — The  contract  for  resurfacing 
the  Wallisville  Rd.  from  Cushing  Ave.  to  Hunting  Bayou  has 
been  awarded  to  HANSON  &  SONS,  Galveston,  at  $6412.  Noted 
Aug.  12. 

Ingleside,  Tex. — At  a  recent  election,  the  citizens  of  Aran- 
sas County  Road  District  No.  3  voted  in  favor  of  issuing 
$75,000  in  bonds,  the  proceeds  of  which  will  be  used  for  con- 
structing roads. 

Liberty,  Tex. — Press  reports  state  that  a  special  election 
will  be  held  Sept.  22  to  vote  on  the  question  of  issuing  $200,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  constructing 
the  Cleveland  precinct  link  of  the  Luf kin-Livingston-Houston 
Highway. 

Port  Lavaca,  Tex. — Bids  will  be  received  until  Sept.  1  by 
H.  C.  Innis,  Mayor,  for  the  sale  of  $17,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  street  improvements.  Noted 
July  15  and  Aug.  12. 

+Vernon,  Tex. — A  contract  for  street  paving  has  been 
awarded  to  the  TAYLOR  BUILDING  CO.,  Ft.  Worth,  Tex.,  at 
$14,800. 

Wootlville,  Tex. — An  election  will  be  held  Aug.  28  to  vote 
on  the  question  of  issuing  $100,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  road  construction  in  District  No.  1, 
Tyler  County. 

American  Fork,  Utah — Bids  will  soon  be  received  by  the 
Commissioners  of  Utah  County,  Provo,  for  constructing  about 
two  miles  of  road  from  American  Pork  to  Pleasant  Grove. 

Solomonsvillc,  Ariz. — A  special  election  will  be  held  in  the 
fall  to  vote  on  the  question  of  issuing  $100,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  constructing  roads  in 
Graham  County. 

Auburn,  Wash. — The  City  Council  has  passed  an  ordinance 
authorizing  the  paving  of  approximately  19  blocks  in  the 
residential  section,  at  an  estimated  cost  of  $30,266. 

+ BellinKhani,  Wash. — The  contract  for  paving  D  St.  with 
asphalt  has  been  awarded  to  the  WASHINGTON  PAVING  CO., 
Tacoma,  at  $9384. 

Calumet,  Wash. — Bids  will  be  received  until  1  p.m.,  Sept.  7, 
by  the  Auditor  of  Wahkiakum  County  for  improving  portions 
of  State  Road  No.  19. 

+Centralia,  Wash. — The  Lewis  County  Commissioners  has 
awarded  a  contract  for  surfacing  a  section  of  the  road  on 
Jackson  Prairie  to  SPEAKER  &  McKEE,  at  $5927. 

+Colfax,  Wash. — The  contract  for  constructing  Permanent 
Highways  Nos.  9-A  and  9-B  has  been  awarded  to  W.  G. 
MULLIGAN  &  CO.,  Spokane,  at  $20,S00.     Noted  Aug.  5. 

+01ympia,  Wash. — The  contract  for  constructing  the  Inland 
Empire  Highway  from  Colville  to  Spokane  has  been  awarded 
to  E.  G.  MINER,  Sandpoint,  Idaho,  at  $11,560.    Noted  July  29. 

Olympia,  Wash. — Bids  will  be  received  until  2  p.m.,  Sept. 
8,  by  W.  R.  Roy,  State  Highway  Comr.,  for  surfacing  three 
miles  of  National  Park  Highway  from  Ashlock  to  Frances 
in  Pacific  County. 

Puyallup,  Wash. — Bids  will  soon  be  received  for  grading 
and  graveling  Fifth  St.  in  Southwest  Hill  District.  The  esti- 
mated cost  of  the  work  is  $18,050. 

Tacoma,  Wash. — Bids  will  be  received  until  11  a.m.,  Aug. 
28,  by  the  Commissioners  of  Pierce  County  for  improving 
5.574  miles  of  the  Pacific  Highway.  T.  N.  Morris  is  Clk.  of 
the  Comrs. 

+Walla  Walla,  Wash. — The  contract  for  paving  First  St. 
with  bitulithic  has  been  awarded  to  the  WARREN  CONSTRUC- 
TION CO.,  Portland,  Ore.,  at  $15,098. 

+Coquille,  Ore. — A  contract  for  constructing  one  mile  of 
hardsurfaced  road  has  been  awarded  to  S.  C.  SMALL,  Marsh- 
field. 

+Portland,  Ore. — The  contract  for  paving  Washington  St. 
from  20th  St.  to  City  Park  has  been  awarded  to  the  OREGON 
INDEPENDENT  CO.,  Portland,  at  $8782.    Noted  July  29. 

+Los  Angeles,  Calif. — The  contract  for  improving  West- 
minster Ave.  has  been  awarded  to  the  CALIFORNIA-ARIZONA 
CONSTRUCTION  CO.,  at  $8432. 

+Martinez,  Calif. — The  Board  of  Supervisors  of  Contra 
Costa  County  has  awarded  a  contract  for  the  construction 
of  a  macadam  road  from  the  tunnel  at  the  county  line  to 
Byron,  a  distance  of  three  miles,  to  the  RAISCH  IMPROVE- 
MENT CO.,  of  San  Francisco,  Calif.,  at  $35,625.    Noted  Aug.  19. 

^Richmond,  Calif. — The  City  Council  has  awarded  a  con- 
tract for  street  work  to  GALBRAITH  &  JANES,  at  $6209. 

+Sacramento,  Calif. — The  California  State  Highway  Com- 
mission has  awarded  contracts  for  highway  construction  as 
follows:  Tulare  County,  between  Goshen  and  Visalia,  a  dis- 
tance of  6.4  miles,  to  WHITE  &  GASKILL  .Long  Beach, 
at  $30,37;  Tulare  County,  from  the  westerly  boundary 
to  the  Southern  Pacific  grade,  3.9  miles  ,to  WHITE  &  GAS- 
KILL,  at  $13,812;  San  Luis  Obispo  County,  between  Atascadero 
and  Paso  Robles,  10  miles,  to  JOHN  D.  MARSH,  Bakersfield, 
at  $67,809;  Monterey  County,  between  Greenfield  and  Camphora, 
11.7  miles,  to  the  HIGHWAY  PAVING  CO.,  San  Francisco,  at 
$54,507;  Santa  Barbara  County,  between  Gaviota  and  Zaca 
S'tation,  11.4  miles,  to  C.  H.  HUDSON,  Los  Angeles,  at  $54,586; 
Colusa  County,  through  the  town  of  Arbuckle,  0.3  mile,  to  the 


CLARK  &  HENERY  CONSTRUCTION  CO.,  Sacramento  at 
$5778;  Marin  County,  between  Burdell  and  St.  Vincent  4  m'iles 
to  R.  B.  MARBLE,  JR.,  San  Francisco,  at  $21,255.  Noted  Julv 
22  and  Aug.  5.  J 

+Stockton,  Calif. — The  City  Council  has  awarded  a  contract 
for  street  improvements  to  EATON  &  SMITH.  407   11th  St 
San  Francisco,  at  $84,556. 

INDUSTRIAL  WORKS 

+Portland,  Maine — FORGIONE  &  ROMANO  has  been 
awarded  the  contract  for  the  reconstruction  of  the  six-story 
52x90-ft.  Gait  Block  Warehouse,  Commercial  and  Thames  St 

Springvale,  Maine — The  E.  E.  Wentworth  Corp.  will  con- 
struct a  plant  for  the  manufacture  of  automobiles.  The 
estimated  cost  is  $50,000. 

+Derry,  IV.  H. — The  contract  for  the  construction  of  a 
three-story,  40x200-ft.  factory  for  the  Woodbury  Shoe  Co  has 
been  awarded  to  CYRUS  A.  MARTIN.    Noted  June  17. 

+Blackstone,  Mass. — The  Blackstone  Cotton  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story, 
90xl20-ft.,  brick  addition  to  its  mill  to  the  J.  W.  BISHOP  CO 

Worcester,  Mass. 

+Somerrille,  Mass. — The  contract  for  the  construction  of  a 
rolling  mill  for  the  American  Tube  Works,  19  Oliver  St.,  Bos- 
ton, Mass.,  has  been  awarded  to  E.  A.  ABBOTT   141  Milk  St 
Boston,  Mass.    Noted  Aug.  19. 

+Esmond,  R.  I. — The  Esmond  Mills  has  awarded  the  con- 
tract for  the  construction  of  two,  two-story,  62x89-ft  brick 
storehouses  to  O.  D.  PURRINGTON  &  CO.,  Providence,  R.  I. 

♦Providence.  R.  I. — The  B.  B.  Lederer  Estate  has  awarded 
the  contract  for  the  construction  of  an  auto  sales  and  service 
building  on  Broad  St.,  to  F.  L.  PIERCE,  74  Weybosset  St. 
Noted  Apr.  15. 

+BristoI,  Conn. — The  New  Departure  Mfg.  Co.  has  awarded 
the  contract  for  the  construction  of  a  one-story,  120x252-ft 
factory  to  LEVERING  &  GARRISON.  The  estimated  cost  is 
$65,000.    W.  P.  Crabtree,  New  Britain,  Conn.,  is  Arch. 

Waterbury,  Conn. — Plans  have  been  prepared  by  Joseph  T. 
Smith,  Arch.,  for  the  construction  of  a  four-story  64xl35-ft. 
building  at  Grand  and  Canal  St.  for  the  Waterbury  Democrat. 

+Amsterdam,  N.  Y. — JOHN  J.  TURNER  &  SONS  has  been 
awarded  the  contract  for  the  construction  of  a  two-story 
35x40-ft.  garage  for  Harvey  Chalmers.  The  Fuller  &  Robinson 
Co.,  95  State  St.,  Albany,  N.  Y.,  is  Arch.  The  estimated  cost 
is  $15,000. 

Amsterdam,  N.  Y. — F.  P.  Sheldon,  Arch.,  is  preparing  plans 
for  four-story  addition  to  the  plant  of  the  Shuttleworth  Mills 

Co. 

Buffalo,  N.  Y. — The  Kellogg  Structural  Steel  Co.  has  pur- 
chased a  site  at  Bailey  Ave.  and  Stone  St.,  and  will  build  a 
i5xl85-ft.  fabricating  shop. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Plans  have  been 
prepared  by  C.  Demmerle,  1510  Bryant  Ave.,  for  the  construc- 
tion of  a  one-story,  75xl70-ft.  garage  for  the  Ciryell  Building 
Co.,  1414  Vyse  Ave.    The  estimated  cost  is  $12,000. 

New  York,  N.  Y. —  (Borough  of' Brooklyn) — The  Consumers' 
Biscuit  Mfg.  Co.  plans  the  construction  of  a  four-storv,  lOOx 
200-ft.  garage  to  cost  $100,000.  William  J.  Dilthey,  Union  Sq. 
West  (Borough  of  Manhattan),  is  Arch. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  J.  Graham  Glover,  Arch.,  222  Navy  St. 
(Borough  of  Brooklyn),  for  the  construction  of  a  seven-stoiy, 
61xS4-ft.  cold-storage  warehouse  for  the  Manhattan  Refriger- 
ating Co.,  Gansevoort  St.    The  estimated  cost  is  $80,000. 

Pearl  River.  IV.  Y. — Bids  will  soon  be  received  bv  William 
E.  Austin,  Arch.,  46  West  24th  St.,  New  York,  N.  Y.,  for  the 
construction  of  a  three-story  addition  to  the  Lederle  Labora- 
tories to  cost  $30,000. 

Richfield  Springs,  N.  Y. — Harold  Brockway  plans  the  con- 
struction of  a  two-story,  40xl32-ft.  garage. 

+Rochester,  N.  Y. — The  contract  for  the  construction  of  a 
factory  for  the  Crowther  Motor  Co.,  Philadelphia,  Penn.,  has 
been  awarded  to  WILLIAM  F.  MARTENS. 

Rochester,  N.  Y. — The  Vacuum  Oil  Co.  will  build  a  two- 
story,  54x92-ft.  addition  to  its  plant  by  day  work.  The  esti- 
mated cost  is  $45,000. 

+Union,  N.  Y. — The  Union  Forging  Co.  has  awarded  the 
contract  for  the  construction  of  a  one-storv,  115xl36-ft.  fac- 
tory to  the  MITCHELL  CO.,  74  State  St.,  Binghamton,  N.  Y. 

Camden,  N.  J. — The  New  Jersey  Auto  Supply  Co.  will  build 
a  two-story,  S0xl29-ft.  garage.  J.  C.  Jeffries,  1001  Chestnut 
St.,  Philadelphia,  Penn.,  is  Arch. 

East  Orange,  N.  J. — The  Nitram  Mfg.  Co.  will  build  a  one- 
storv,  40xl60-ft.  factory  on  Lang  St.     The  estimated  cost  is 

$10,000. 

+Elizaheth.  N.  J. — The  Waclark  Wire  Works  has  awarded 
the  contract  for  the  construction  of  a  one-story  factory  to 
the  ALMON  ENGINEERING  &  CONSTRUCTION  CO.  The 
estimated  cost  is  $16,000. 

Allentown,  Penn. — Bids  are  being  received  by  Owen  Olauss, 
1340  Linden  St.,  for  the  construction  of  a  one-story,  30x60-ft. 
garage  to  cost  $10,000.    A.  W.  Leh,  South  Bethlehem,  Penn.,  is 

Arch. 

Allentown,  Penn. — C.  P.  Clauser,  Secy.,  Allentown  Dairy 
Co.  is  receiving  bids  for  the  construction  of  a  two-story,  20x 
75-ft.  pasteurizing  plant  to  cost  $10,000. 

Gettysburg,  Penn. — George  F.  Eberhart  will  build  a  two- 
story,  57xl80-ft.  garage  on  Chambersburg  St. 

New  Kensington,  Penn. — Bids  are  being  received  by  H.  S. 
Shaw  for  the  construction  of  a  two-story,  60xl20-ft.  garage. 
The  estimated  cost  is  $15,000.    W.  J.  Laughlin  is  Arch. 
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Philadelphia,  Penn. — Henon  &  Boyle,  Arch.,  10  South  18th 
St.,  has  prepared  plans  for  the  construction  of  a  one-story, 
37x200-ft.  garage  for  Felt  Bros. 

^Philadelphia,  Penn. — R.  W.  Harvey  has  awarded  the  con- 
tract to  JAMES  JOHNSON,  1721  Ludlow  St..  for  the  construc- 
tion of  a  one-story,  17x70-ft.  garage,  to  cost  $16,000. 

Pittsburgh,  Penn. — The  contract  will  soon  be  awarded  by 
Carlton  Strong,  Arch.,  Union  Bank  Bldg.,  for  the  construction 
of  a  one-  and  two-story,  40x93-ft.  garage  for  the  Bellefield 
Dwellings.    The  estimated  cost  is  $12,000. 

Pittsburgh,  Pent. — Bids  will  soon  be  received  by  the  F.  L. 
Schmeltz  Co.,  Arch.,  First  National  Bank  Bldg.,  for  the  con- 
struction of  a  six-story,  60x80-ft.  garage  for  E.  W.  Proeger. 
The  estimated  cost  is  $80,000. 

Sharon,  Penn. — Bids  are  being  received  by  the  E.  E.  Clepper 
&  Cowles  Co.,  Arch.,  1005  Mahoning  Bldg.,  Youngstown,  Ohio, 
for  the  construction  of  a  one-  and  two-story,  125xl25-ft. 
garage  for  W.  C.  De  Forest  &  Son. 

Wheeling,  W.  Va. — The  National  Tube  Co.  contemplates 
the  construction  of  a  $5,000,000  plant. 

+Albemarle,  IV.  C. — The  Wiscassett  Mills  Co.  has  awarded 
the  contract  for  the  construction  of  a  three-story  100xl25-ft. 
mill  to  HOLDBROOKS  &  BRADSHAW,  Salisbury,  N.  C.  The 
estimated  cost  is  $125,000. 

Edenton,  N.  C. — The  Edenton  Cotton  Mills  plans  the  con- 
struction of  a  $20,000  addition  to  its  plant. 

Granite  Falls,  IV.  C. — The  Falls  Mfg.  Co.  will  build  a  $100,- 
000  mill.    D.  W.  Warlick  is  interested. 

+Maysville,  Ky. — The  January  &  Wood  Co.  has  awarded  the 
contract  for  the  construction  of  a  three-story  70xll6-ft.  fac- 
tory to  HARDING  &  SIMONS. 

Cleveland,  Ohio — Plans  have  been  prepared  by  the  Samuel 
Austin  &  Son  Co.,  Arch.,  14,230  Euclid  Ave.,  for  the  construc- 
tion of  an  addition  to  the  plant  of  the  Kessler  Mfg.  Co..  1000 
Newberg  Ave.     The  estimated  cost  is  $14,000. 

Cincinnati,  Ohio — Bids  are  being  received  by  Max  Kau, 
Arch.,  2241  Stratford  Ave.,  for  the  construction  of  a  one-story, 
50xl06-ft.  garage  for  the  Park  Garage  Co.  The  estimated  cost 
is  $10,000. 

Indianapolis,  Ind. — The  National  Motor  Car  Co.  will  build 
a  factory  at  22d  and  Yandes  St.,  to  cost  $30,000. 

Mishawaka,  Ind. — Revised  plans  have  been  prepared  bv 
the  Mishawaka  Woolen  Mfg.  Co.  for  the  construction  of  a 
four-story,  100x235-ft.  and  a  one-story  100xl67-ft.  addition 
to  its  plant. 

Grand  Rapids,  Mich. — The  Grand  Rapids  Paper  Co. ,231 
Fulton  St.,  W.,  will  build  a  four-story  83xl63-ft.  brick  plant 
at  Bond  Ave.,  N.  E.,  and  Fairbanks  St. 

Chicago,  III. — J.  J.  Purcell,  New  York  Life  Bldg.,  will 
build  a  public  garage  at  4071  Broadway  to  cost  $15,000.  Doerr 
Bros.,  28  East  Jackson  Blvd.,  is  Arch. 

Milwaukee,  Wis. — The  William  Frankfurth  Hardware  Co 
119  West  Water  St.,  will  build  a  two-story,  50xl25-ft.  ware- 
house.   W.  A.  Kleinsteuber,  2912  State  St.,  is  Arch. 

+  sioux  City,  Iowa — The  Watson  Automobile  Co.,  523  Sixth 
St.,  has  awarded  the  contract  for  the  construction  of  a  two- 
story,  100xl50-ft.  garage  to  JAMES  B.  ROBINSON.  The  esti- 
mated cost  is  $25,000.  F.  A.  Frogh,  Farmers'  Loan  &  Trust 
Bldg.,  is  Arch. 

Sioux  City,  Iowa — The  Haley,  Neeley  Co.,  Second  and  Pierce 
St.,  will  build  a  four-story,  100xl35-ft.  cold-stprage  warehouse 
to  cost  $75,000.    William  L.  Steele,  United  Bank  Bldg.,  is  Arch. 

Albert  Lea,  Minn. — Bids  are  being  received  by  the  Albert 
Lea  Hide  &  Fur  Co.  for  the  construction  of  a  one-  and  two- 
story,  40xl20-ft.  warehouse  to  cost  $12,000.  Hoffman  &  Mosse, 
Rochester,  Minn.,  is  Arch. 

+Topeka,  Kan. — The  contract  for  the  construction  of  a 
two-story  25xl50-ft.  reinf  orced-concrete  warehouse  at  Sec- 
ond St.  and  Kansas  Ave.  for  Whittelsey  Bros,  has  been 
awarded  to  F.  M.  SPENCER  &  SON,  Mulvane  Bldg.,  at  $10,000. 

Wichita,  Kan — The  Wichita  Creamery  Co.  will  build  a 
three-story,  50xl20-ft.  creamery,  at  a  cost  of  $20,000.  B  F 
Copley,  202  North  Handley  Ave.,  is  Arch. 

Omaha,  Neb. — Bids  are  being  received  by  Albert  Kahn 
Arch.,  58  La  Fayette  Ave.,  Detroit,  Mich.,  for  the  construction 
of  a  six-story,  132x264-ft.  assembling  plant  for  the  Ford 
Motor  Co.  The  estimated  cost  is  $250,000.  C.  L.  Gould  1916 
Harney  St.,  is  Res.  Mgr.     Noted  Aug.  12. 

Caruthersville,  Mo. — It  is  reported  that  the  Caruthersville 
Cotton  Oil  Co.  will  build  a  $15,000  grain  elevator. 

Kansas  City,  Mo — The  Duff-Repp  Furniture  Co.  plans  the 
construction  of  a  five-story,  99xl32-ft.  warehouse  on  Locust  St. 

♦Kansas  City,  Mo. — The  SWENSON  CONSTRUCTION  CO 
has  been  awarded  the  contract  for  the  construction  of  a  five- 
story  47xll5-ft.  concrete  warehouse  at  2029  Grand  Ave  for 
the  Studebaker  Wagon  Mfg.  Co.,  South  Bend,  Ind. 

Galveston,  Tex. — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  a  $60,000  cotton  storage  ware- 
house for  W.  L.  Moody  &  Co. 

Texas  City,  Tex.— The  Texas  City  Co.,  recently  incorporated 
with  a  capital  of  $1,370,000,  will  build  an  iron  and  steel  plant 
Harvey  A.  Thomas,  Texas  City,  is  interestd. 

™J'?rtlan'}'  9r«?.— Plans  are  being  prepared  bv  Sutton  & 
Whitney,  Arch.,  for  the  construction  of  a  two-story  ware- 
h?,-us^  for  Mrs-  Fannie  E.  Brown.  The  estimated  cost  is 
$45,000. 

Medford,  Ore.— The  Western  Beet  Sugar  Co.  plans  the  con- 
struction of  a  factory  to  cost  about  $600,000.    Noted  Jan.  28. 


FEDERAL,  GOVERNMENT  WORK 
★Dredging — Portland,  Maine — Bids  were  received  Aug.  16, 
at  the  U.  S.  Engineer  Office,  Portland,  for  dredging  in  the  St 
Crois  River,  as  follows:  Eastern  Dredging  Co.,  East  Boston 
53.83c.  per  cu.yd.;  Coastwise  Dredging  Co.,  Norfolk,  Va.,  54,25c  ■ 
John  H.  Gerrish,  Boston,  Mass.,  54.7c;  J.  S.  Packard  Dredging 
Co.,  Providence,  R.  l.(  66.9c;  Bay  State  Dredging  Co.,  Ltd., 
Boston,  Mass,  59c.     Noted  July  22. 

★Moving  Guard  Station — Arverne,  N.  Y. — Bids  will  be  re- 
ceived until  2  p.m.,  Sept.  15,  by  the  U.  S.  Coast  Guard,  Treasury 
Dept.,  Washington,  D.  C,  for  moving  the  Rockway  Coast 
Guard  Station.    E.  P.  Bertholf  is  Capt. 

★  Coal — New  York,  N.  Y. — Bids  will  be  received  until  noon, 
Sept.  24,  at  the  U.  S.  Engineer  Office,  Room  707,  Army  Bldg 
39  Whitehall  St.,  New  York,  for  furnishing  and  trimming  into 
U.  S.  dredges  during  period  ending  Sept.  30,  1916,  9000  to  25,000 
tons  of  bituminous  coal. 

♦Dredging — New  York,  N.  Y. — The  contract  for  dredging 
in  Hempstead  and  Huntington  Harbors,  N.  Y.,  has  been  award- 
ed to  P.  SANFORD  ROSS,  Jersey  City,  N.  Y.,  at  $15,000.  Noted 
July  15. 

Buildings — Ft.  Mifflin,  Penn. — Bids  were  received  Aug.  21, 
by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C,  for  the  construction  of  buildings  at  the  Naval  Magazine, 
Ft.  Mifflin,  (a)  shell  house,  (b)  fixed  ammunition  house,  (c) 
magazine,  (d)  re-forming  plant  extension,  (e)  work  complete, 
all  buildings,  (f)  additional  price  for  each  interior  bay  of 
shell  house,  as  follows:  Penn  Bridge  Co.,  Washington,  D.  C, 
(e)  $67,437,  (f)  $2300;  Edward  Fay  &  Son,  2  South  Mole 
St  Philadelphia,  (a)  $28,990,  (b)  $12,990,  (c)  $12,990,  (d) 
$6990,   (e)   $61,960,    (f)    $2000;   Charles  D.   Burns,  Norristown 

(a)  $26,832,  (b)  $12,997,  (c)  $12,517,  (d)  $6044,  (e)  $55,686,  (f) 
$2259;  Monagan  &  Lasse,  Philadelphia,  (a)  $31,168,  (b)  $20,527. 

(c)  19,808,  (d)  $6556,  (e)  $65,357,  (f)  $2146;  Edward  F.  Fonder, 
Philadelphia,  (a)  $34,157,  (b)  $19,996,  (c)  $19,321,  (d)  $6400, 
(e)  $67,338,  alternate,  $56,400,  (f)  $1590;  Charles  Gilpin,  Har- 
rison Bldg.,  Philadelphia,   (a)   $12,587,   (b)   $5290,   (c)  $24,998, 

(d)  $11,996,  fe)  $53,749,  (f)  $1495;  Armstrong  &  Latta,  Phila- 
delphia, (a)  $33,421,  (b)  $16,723,  (c)  $15,736,  (d)  $7110,  (e) 
$65,576,   (f)   $1600.     Noted  Aug.  12. 

Post  Office  and  Courthouse — Harrisburg,  Penn. — Bids  will 
be  received  until  3  p.m.,  Sept.  28,  by  James  A.  Wetmore,  Act. 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  making 
extensions  and  remodeling  the  post  office  and  courthouse  at 
Harrisburg. 

★Post  Office — Smyrna,  Del. — Bids  will  be  received  until  3 
p.m.,  Sept.  29,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  the  post 
office  at  Smyrna.    Noted  Apr.  22. 

Barracks — Norfolk,  Va. — Bids  will  be  received  until  11  a  m 
Sept.    25,   at   the   Bureau   of   Yards   and   Docks,   Navy   Dept  , 
Washington,  D.  C,  for  the  construction  of  a  three-story  brick 
marine  barracks  building  at  Norfolk.     William  M.  Smith  is 
Act  Ch.  of  Bureau. 

+*Dredging — Norfolk,  Va. — The  contract  for  dredging  in- 
land waterway  from  Norfolk  to  Beaufort,  N.  C.  has  been 
awarded  to  P.  SANFORD  ROSS,  Jersey  City,  N.  J.,  at  $119,000 
Noted  July  and  Aug.  12. 

★Dredging  and  Rock  Excavation — Norfolk,  Va. — Bids  will 
be  received  until  noon,  Sept.  23,  at  the  U.  S.  Engineer  Office 
Custom  House,  Norfolk,  for  dredging  and  rock  excavation  in 
the  James  River. 

+Post  Office — Quitman,  Ga. — The  contract  for  constructing 
complete  the  U.  S.  post  office  has  been  awarded  to  the  WEST- 
CHESTER ENGINEERING  CO.,  White  Plains,  N.  Y.,  at  $38,891 
Noted  June  24. 

Attendants'  Quarters — Tampa,  Fla. — Bids  will  be  received 
until  3  p.m.,  Sept.  20,  by  James  A.  Wetmore,  Act.  Superv 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  constructing 
attendants'  quarters,  disinfecting  shed,  oil  house  and  wharf  at 
the  quarantine  station  at  Tampa  Bay. 

★  Machinery — Cincinnati,  Ohio — Bids  will  be  received  at  the 
U.  S.  Engineer  Office,  until  2  p.m.,  Sept.  24,  for  furnishing  and 
installing  operating  machinery,  etc.,  at  Dam  No  29,  Ohii 
River. 

+Post  Office — Albion,  Mich. — The  contract  for  the  construc- 
tion of  a  post  office  at  Albion  has  been  awarded  to  the 
CALLAHAN-MANDL  CO.,  Chicago,  111.,  at  $52,609.  Noted 
June  24. 

Post  Office — Ypsilanti,  Mich. — Bids  were  received  Aug  20 
by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.! 
Washington,  D.  O,  for  the  construction  of  a  post  office  at 
Ypsilanti,  (a)  limestone;  (b)  sandstone,  as  follows-  Rogers 
&  Kaiser,  Chicago,  111.,  (a)  $55,768,  (b)  $59,768;  Callahan-Mandl 
Co.,  Chicago,  111.,  (a)  $53,815,  (b)  $56,000;  J.  S.  Wahlman  Ish- 
peming,  (a)  $49,330,  (b)  $50,6S5;  Westchester  Engineering  Co 
White  Plains,  N.  Y.,  (a)  $55,400,  (b)  $58,900;  George  W  Stiles' 
Construction  Co.,  Chicago,  111.,  (a)  $55,839;  Potters'  Lumber 
Co.,  East  Liverpool,  Ohio,  (a)  $56,756;  Frank  L.  Johnson  &  Co., 
Duluth,  Minn.,  (a)  $48,746;  W.  G.  Carter  Co.,  Chicago,  111,  (a) 
$53,340,  (b)  $54,540;  James  Devault,  Canton,  Ohio,  (a)  $57,000 

(b)  $60,100;  Barnes  Bros.,  Logansport,  Ind.,  (a)  $54,629-  Dieter 
&  Wenzel  Construction  Co.,  Wichita,  Kan.,  (a)  $54,9S2-  Charles 
W.  Gindele  Co.,  Chicago,  111.,  (a)  $52,500;  A.  W.  Lane,  Chicago 
111.,  (a)  $56,505;  W.  H.  Fissell  &  Co.,  New  York,  (a)  $53,990 
(b)  $58,800;  Christ  Kanzler  &  Son,  Evansville,  Ind.,  (a)  $5S  496- 
R.  S  Moore,  Lafayette,  Ind.,  (a)  $55,590,  (b)  $60,090;  Balkin 
Construction  Co.,  Chicago,  111.,  (a)  $53,011,  (b)  $57,743;  Colonial 
Construction  &  Supply  Co.,  Charlottesville,  Va.,  (a)  $52,497. 
(b)  $57,409.     Noted  July  15. 

+Breakwater — Chicago,  111. — The  contract  for  the  construc- 
tion of  a  rubble  mound  breakwater  in  the  Chicago  Harbor  has 
been  awarded  to  the  GREAT  LAKES  DREDGE  &  DOCK  CO., 
Chicago,  111.,  at  $480,000.    Noted  July  8. 

★  Structures — Malta,  Mont. — Bids  will  be  received  until  2 
p.m.,  Sept.  20,  at  the  office  of  the  U.  S.  Reclamation  Service, 
for  structures,  Nelson  Reservoir  South  Canal,  Milk  River 
Project. 
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^Revetment — Kansas  City,  Mo. — Bids  will  be  received  un- 
til noon,  Sept.  20,  at  the  U.  S.  Engineer  Office,  for  constructing 
about  13,000  lin.ft.  of  standard  revetment  on  Missouri  River, 
about  two  miles  from  Hartsburg,  Mo. 

+Post  Office — Longview,  Tex. — On  account  of  the  refusal 
of  the  contract  by  V  .E.  Taylor,  Ennis,  at  $36,250,  the  contract 
has  been  reawarded  to  GEORGE  A.  SHAUL,  Seneca,  Kan.,  at 
$38,790.    Noted  Apr.  29  and  June  10. 

Post  Office — Blackwell,  Okla. — Bids  were  received  Aug.  19 
by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept., 
Washington,  D.  C.,  for  the  construction  of  a  post  office  at 
Blackwell,  (a)  limestone,  (b)  sandstone,  as  follows:  George 
A.  Stiles  Construction  Co.,  Chicago,  111.,  (a)  $36,800;  Potter's 
Lumber  Co.,  East  Liverpool,  Ohio,  (a)  $39,634,  (b)  $40,000;  Hi- 
ram Lloyd  Building  &  Construction  Co.,  St.  Louis,  Mo.,  (a) 
$42,313,  (b)  $43,313;  Algernon  Blair,  Montgomery,  Ala.,  (a) 
$36,441;  Newport  Contracting  &  Engineering  Co.,  Newport 
News,  Va.,  (a)  $40,615;  W.  H.  Pissell  &  Co.,  New  York,  N.  Y., 
(a)  $40,976,  (b)  $41,776;  Dieter  &  Wenzel  Construction  Co., 
Wichita,  Kan.,  (a)  $39,505;  George  A.  Shaul,  Seneca,  Kan.,  (a) 
$38,505;  W.  D.  Lovell,  Minneapolis,  Minn.,  (a)  $41,800;  Tom 
LovelTs  Sons,  Weatherford,  Tex.,  (a)  $41,174.     Noted  Aug.  12. 

Barracks — Mare  Island,  Calif. — Bids  will  be  received  until 
11  a.m.,  Sept.  25,  at  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  the  construction  of  a  three-story, 
rein  forced-concrete  marine  barracks  building  at  Mare  Island. 
William  M.  Smith  is  Act.  Ch.  of  Bureau. 

+Buildings — San  Diego,  Calif. — The  contract  for  the  con- 
struction of  seven  buildings  at  the  Naval  Radio  Station,  has 
been  awarded  to  the  JACOBS  CONSTRUCTION  CO.,  Los 
Angeles,  at  $39,950.    Noted  Apr.  8  and  June  24. 

Wharf  Extension — San  Francisco,  Calif. — Bids  were  re- 
ceived Aug.  21,  by  the  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  for  an  extension  to  the  receiving 
ship  wharf  at  the  Naval  Training  Station,  San  Francisco, 
extension  to  be  300  ft.  long  by  40  ft.  wide,  and  to  be  of  creo- 
soted  piles  and  creosoted  braces  supporting  a  timber  deck 
as  follows:  Hvde,  Harjes  Co.,  110  Market  St.,  $9341;  Mervey, 
Elwell  Co.,  Oakland,  $10,975;  Tibbetts  Pacific  Co.,  16  Cali- 
fornia St.,  $11,980;  Thompson  Bridge  Co.,  105  Market  St.,  $9980; 
San  Francisco  Bridge  Co.,  14  Montgomery  St.,  $10,347;  C.  E. 
Lamburth  110  Jesse  St.,  $12,650;  Healy-Tibbetts  Construc- 
tion Co.,  9  Main  St.,  $9730.  All  bidders  of  San  Francisco  unless 
otherwise  specified.     Noted  Aug.  12. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
■until  10:30  a.m.,  Sept.  2,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt., 
Panama  Canal,  Washington,  D.  -C,  for  furnishing  miscellane- 
ous supplies. 

+Dredging —  Pearl  Harbor,  Hawaii  —  The  contract  for 
dredging  at  the  Pearl  Harbor  Naval  Station  has  been  award- 
ed to  the  LORD-YOUNG  ENGINEERING  CO.,  Honolulu, 
Hawaii,  at  $0.43y2  per  cu.yd.     Noted  June  24. 

Officers'  Quarters — Pearl  Harbor,  Hawaii — Bids  were  re- 
ceived Aug.  21  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  for  the  construction  of  four  wooden  offi- 
cers' quarters  at  the  Naval  Station,  Pearl  Harbor  from:  Lord- 
Young  Engineering  Co.,  Honolulu.  Hawaii,  $27,254,  and  Boiler 
&  Ingvorsen,  Honolulu,  Hawaii,  $19,890.    Noted  July  8. 

MISCELLANEOUS 

Shore  Protection — Boston,  Mass. — Bids  will  be  received 
until  Aug.  31  by  the  Metropolitan  Park  Commission,  for  the 
construction  of  a  concrete  shore  protection  in  Revere.  John 
R.  Rablin,  14  Beacon  St.,  is  Ch.  Engr. 

Abutments,  Etc. — Salem,  Mass. — Bids  will  be  received  until 
Aug.  30  by  the  Rebuilding  Commission  for  building  abutments 
and  pile  piers  for  the  Congress  St.  extension.  Edmund  W. 
Longley  is  Chn.  of  Comn. 

+Guard  Railing — Hartford,  Conn. — The  contract  for  the 
construction  of  about  34,009  lin.ft.  of  wood  guard  railing  in  the 
towns  of  Columbia,  Cornwall,  Danbury,  Old  Lyme,  Ridgefield, 
Rocky  Hill,  Somers,  Waterbury,  Wethersfield,  Winchester  and 
Woodbury  has  been  awarded  to  WEBSTER  &  WEBSTER, 
East  Hartford,  Conn.,  at  $6036.    Noted  Apr.  15. 

★+3arge  Canal  Work — Albany,  N.  Y. —  (Official) — The  fol- 
lowing are  the  bids  received  under  Terminal  Contract  No.  46 
for  a  dockwall  and  approach  on  the  south  side  of  the  Seneca 
River,  west  of  the  Weedsport  Bridge:  Eastover  Construction 
Co.,  Utica,  $17,736;  Scott  Bros.,  Rome,  N.  Y.,  $13,658;  Oswego 
Construction  Co.,  Fulton,  N.  Y.,  $17,435;  Frank  M.  Skene, 
Rochester,  $15,556;  Robert  Provo,  Syracuse,  $14,887;  Chesley, 
Earl  &  Humback,  Buffalo,  $14,695;  Shaw  &  Lachon,  James- 
town, N.  Y.,  $15,139;  M.  Fitzgerald,  Hoosick  Falls,  $16,641. 
The  contract  for  constructing  a  harbor  and  dockwall  on  the 
south  side  of  the  Mohawk  River  at  Canajoharies,  under  Con- 
tract No.  37,  has  been  awarded  to  HOLLER  &  SHEPARD, 
Rochester,  N.  Y.,  at  $32,572.  Other  bids  were:  A.  M.  Hazell, 
90  West  St.,  New  York.  $36,152;  Champlain  Engineering  Con- 
tracting Corporation,  Saratoga  Springs,  N.  Y.,  $38,116;  Lupfer 
&  Remick,  Buffalo,  3$2,940;  Eastover  Construction  Co.,  Utica, 
N.  Y.,  $36,427;  American  Pipe  &  Construction  Co.,  Philadelphia, 
Penn.,  $36,227.    Noted  July  29. 

■fcSubway  Station — New  York,  N.  Y. —  (Borough  of  Bronx)  — 
(Official) — The  following  are  the  bids  received  by  the  Public 
Service  Commission  for  the  station  finish  work  for  parts  of 
the  Seventh  Ave.,  Lexington  Ave.  and  White  Plains  Rd.  Tran- 
sit Railroads:  Snare  &  Triest,  $908,864;  Post  McCord,  $1,414,- 
505;  Conners  Bros.,  $972,789;  Marble  Arch  Construction  Co., 
$960,373;  W.  H.  Egan,  $971,387;  Station  Construction  Co.,  $944,- 
268;  Altoria  Realty  &  Construction  Co.,  3  East  44th  St.,  New 
York,  $860,636.    Noted  July  29. 

+Dredging — New  York,  N.  Y.  —  (Borough  of  Brooklyn)  — 
(Official) — The  contract  for  dredging  in  Newtown  Canal  and 
in  the  canal  and  basin  included  within  the  boundaries  of 
Johnson  Ave.,  Montrose  Ave.,  Morgan  Ave.,  Varick  Ave.,  and 
also  in  the  Stagg  St.  Basin,  and  in  Newton  Creek  near  the 
intersection  of  Scott  and  Metropolitan  Ave.  has  been  awarded 
to  JOHN  &  JOSEPH  McSPIRIT,  US  Wavne  St.,  Jersey  City,  N. 
J.,  at  $7200.     Noted  July  29  and  Aug.  29. 

Ballast — New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Of- 
ficial)— Bids  will  be  received  by  the  Public  Service  Commis- 
sion, 154  Nassau  St.,  until  12:15  p.m.,  Sept.  10,  for  furnishing 
the  supply  of  ballast  for  use  in  the  construction  of  Rapid 
Transit  Railroads. 


Track  Supplies — New  York,  N.  Y. —  (Borough  of  Manhattan) 
—  (Official) — The  following  are  the  bids  received  by  the  Pub- 
lic Service  Commission  for  a  supply  of  track  materials:  Tie 
plates,  Type  "A" — Herbert  W.  Lockwood,  260  West  St.,  New 
York,  $123,975;  Jones  &  Laughlin,  $125,628;  L.  D.  Rockwell, 
$132,240;  Elyria  Iron  &  Steel  Co.,  $148,770;  Pennsylvania  Steel 
Co.,  $157,035;  Lackawanna  Steel  Co.,  $165,300;  tie  plates,  Type 
"B" — L.  D.  Rockwell,  $13,267;  Herbert  W.  Lockwood,  $13,496. 
The  following  bids  are  for  the  supply  of  special  work,  Order 
No.  4,  for  use  in  the  construction  of  Rapid  Transit  Railroads: 
William  Horton,  Jr.,  Co.,  Inc.,  $41,907;  Pennsylvania  Steel  Co. 
$46,684;  Ramapo  Iron  Works,  $47,130;  for  the  supply  of  spe- 
cial work,  Order  No.  3,  for  use  in  the  construction  of  Rapid 
Transit  Railroads:  Ramapo  Iron  Works,  30  Church  St.,  New 
York,  $54,960:  Pennsylvania  Steel  Co.,  $61,665;  William  Hor- 
ton, Jr.,  Co.,  Inc.,  $58,920;  cast  iron:  American  Brake  Shoe  & 
Foundry  Co.,  30  Church  St.,  New  York,  $10,528;  Foran  Foundry 
&  Manufacturing  Co.,  $13,130;  Central  Foundry  Co.,  $15,830; 
Eastern  Malleable  Iron  Co.,  $21,331.    Noted  July  29. 

Track  Materials — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Official) — The  following  are  the  bids  received  by  the 
Public  Service  Commission  for  furnishing  untreated  ties  and 
timber:  J.  H.  Burton  &  Co.,  $1,273,856;  Long  Leaf  Pine  Co., 
Inc.,  $1,276,858;  Alfred  R.  Sax  Lumber  Co.,  $1,332,961;  Frawley- 
Kaufman  Contracting  Co.,  $1,612,149;  Rapid  Transit  Subway 
Construction  Co.,  $1,656,643;  Church  E.  Gates  &  Co.,  two  bids, 
$1,852,874,  $1,856,746;  Hirsch  Lumber  Co.,  $2,863,740;  treated 
ties  and  timber:  Long  Leaf  Pine  Co.,  Inc.,  $100,362;  Eppinger  & 
Russell,  $101,484;  Republic  Creosoting  Co.,  $102,589;  Alfred  R. 
Sax  Lumber  Co.,  $116,278.    Noted  July  29. 

Fence — New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Offi- 
cial)— The  following  are  the  bids  received  for  erecting  a  w.-i. 
fence  and  setting  artificial  granite  gate  posts  around  Morning- 
side  Park:  William  Werner,  $17,450;  W.  H.  Egan,  $17,700; 
Amana  &  DeBalso,  $15,470;  L.  C.  Maxwell  Co.,  $17,760;  G.  B. 
Wells  Co.,  $17,760;  Kelly  &  Kelly,  $15,900;  S.  Rosen,  $20,200; 
L.  Weschler,  $18,290;  T.  J.  Buckley,  303  Fifth  Ave.,  New  York, 
$14,890;  Wallade  Konop,  $13,904  (informal);  D.  Donegan, 
$19,760.    Noted  Aug.  12. 

Barge  Canal  Work — St.  Johnsville,  N.  Y. — The  date  for 
receiving  bids  for  construction  work  at  St.  Johnsville  has 
been  extended  to  Sept.  14.    Noted  Aug.  19. 

Jetties — Atlantic  City,  N.  J. — According  to  press  reports  the 
City  Commissioners  have  decided  to  construct  two  jetties  in 
the  Chelsea  section. 

Fire  Station — Secaucus,  N.  J. — Bids  will  be  received  until 
8  p.m.,  Aug.  31,  by  the  Borough  Council  for  constructing  a 
fire  station.    Adrian  Post  is  Borough  Clk. 

Flood  Protection — Erie,  Penn. — The  City  Council  plans  to 
issue  bonds  for  the  reconstruction  of  Mill  Creek  in  the  flood 
area.    B.  E.  Briggs  is  City  Engr. 

Improvements  to  Piers  and  Bulkhead — (Official) — Philadel- 
phia, Penn. — Bids  will  be  received  by  John  Meigs,  Dir.,  Dept. 
of  Wharves,  Docks  and  Ferries,  until  Aug.  30,  for  the  follow- 
ing: Schedule  "A,"  composition  roofing  at  Race  St.  pier,  Dela- 
ware River;  Schedule  "B,"  resurfacing  with  concrete-gun 
Delaware  River,  bulkhead  wall  between  Callowhill  and  South 
St.;  Schedule  "C,"  resurfacing  concrete  upper  decks  of  Chest- 
nut and  Race  St.  piers  on  Delaware  River. 

^Subway — Philadelphia,  Penn. —  (Official) — The  following 
are  the  bids  received  for  constructing  subway  and  station 
under  Filbert  St.,  Citv  Hall  and  South  Penn  Sq. ;  Foundation 
Co.,  $1,763,870;  Snare  &  Triest  Co.,  $2,787,240;  Frederick  L. 
Cranford,  Inc.,  and  Smith,  Hauser  &  Maclsaac,  Inc.,  $2,404,770; 
New  York  &  New  Jersey  Construction  Co.,  $2,486,980;  Key- 
stone State  Construction  Co.,  Pennsylvania  Bldg.,  Philadel- 
phia, $1,737,320;  Arthur  McMullen  Co.,  $2,286,060.  Noted  Mar. 
18,  July  8  and  15. 

Subway — Philadelphia,  Penn. —  (Official) — The  following 
are  the  bids  received  for  constructing  foundations  in  Front 
St.,  Kensington  and  Frankford  Ave.  from  Callowhill  St.  to 
Unitv  St.:  Edward  Fav  &  Son,  $188(278;  Robert  Lombardi 
$155,150;  Keystone  State  Construction  Co.,  $185,970;  Peoples  & 
Ruch,  $235,240;  American  Paving  &  Construction  Co.,  $315,640; 
Oscar  Daniels  Co.,  $225,815;  Millard  &  Lupton  Co.,  $273,150; 
James  D.  Darnev,  204  East  Montgomery  Ave.,  Philadelphia, 
$149,235;  New  York  &  New  Jersey  Construction  Co.,  $290,450; 
A,  L,  Guidone  &  Son,  Inc.,  $202,334.    Noted  July  15. 

Pier — Philadelphia,  Penn. — (Official) — The  following  are 
the  bids  received  by  John  Meigs,  Dir.  of  Dept.  of  Wharves, 
Docks  and  Ferries,  for  the  construction  of  substructure  of 
Pier  No.  78  and  its  adjacent  bulkhead  shed  in  the  Delaware 
River,  betwen  McKean  St.  and  Snyder  Ave.:  Snare  &  Triest 
Co.,  233  Broadway,  New  York,  N.  Y.,  $516,700;  Daniel  S.  Bader, 
Philadelphia,  Penn.,  $539,000;  Arthur  McMullen  Co.,  149  Broad- 
way, New  York,  $554,662;  American  Paving  &  Construction 
Co.,  Philadelphia,  Penn.,  $569,000;  Underpinning  &  Foundation 
Co.,  Philadelphia,  Penn.,  $584,000;  Armstrong  &  Latta  Co., 
Philadelphia,  Penn.,  $610,000.    Noted  June  24  and  July  22. 

•fDrcdging,  Etc. — Philadelphia,  Penn. —  (Official) — The  fol- 
lowing are  the  bids  received  for  (a)  dredging  the  Delaware 
River  Channel  opposite  Port  Richmond  coal  piers  and  (b) 
constructing  a  temporary  bulkhead,  Schuylkill  River:  E.  H. 
VARE,  Lincoln  Bldg.,  Philadelphia,  (b)  $65,966  (awarded  con- 
tract); Pugh  &  Hubbard,  (b)  $67,"015;  Peoples  Bros.,  (b)  $83,585; 
J.  E.  Brennen,  (b)  $S7,212;  Bowers  Southern  Dredging  Co., 
Galveston,  Tex.,  (a)  $103,761;  American  Dredging  Co.,  Phila- 
delphia, (a)  $108,486;  Maryland  Dredging  Co.,  Baltimore,  Md., 
(a)  $111,510.    Noted  Aug.  5. 

Pier — Baltimore,  Md. — The  Baltimore  &  Ohio  R.R.  will  erect 
a  coal  pier  at  Curtis  Bay  to  cost  about  $1,000,000. 

+  Retaining  Wall,  Bridges,  Etc. — Richmond,  Va. — The  Ad- 
ministrative Board  has  awarded  the  contract  for  the  construc- 
tion of  a  concrete  retaining  wall,  two  bridges,  a  covered 
flume,  etc.,  to  SAVILLE  &  CLAIBORNE,  at  $55,000. 

+Dock  and  Warehouse — Sanford,  Fla. — The  contract  for 
constructing  a  dock  and  warehouse  for  the  Clyde  Steamship 
Co.  has  been  awarded  to  S.  D.  SHINHOLSE,  Jacksonville,  at 
about  $15,000. 

Wharf — Tuscaloosa,  Ala. — Press  reports  state  that  George 
Jacob  Davis,  Jr.,  has  been  engaged  by  the  City  Commission 
to  prepare  plans  for  constructing  a  municipal  wharf. 
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Sea  Wall— Bay  St.  Louis,  Miss.— Bids  will  be  received  by 
the  Board  of  Seawall  Commissioners  of  District  No  1  for 
furnishing  plans  and  specifications  for  a  seawall  about  8000 
ft  long  on  the  beach  at  Waveland. 

'  Fire  Boat  Hull— Cleveland,  Ohio— Bids  will  be  received  by 
the  Commissioner  of  Purchases  and  Supplies,  Room  511.  City 
Hall  until  noon,  Sept.  1,  for  furnishing  a  new  steel  hull  foi 
the  fireboat  "Clevelander"  and  for  installing  equipment  bpeci- 
flcat ions  may  be  obtained  of  A.  A.  Benesh,  Dir.  of  Pub.  Ser. 

Fire  Station— Cleveland,  Ohio— The  City  Council  will  con- 
struct a  fl?e  station  at  East  116th  and  Kinsman  Rd  to  cast 
about  $17  000     A.  A.  Benesch,  207  City  Hall,  is  Dir.  of  Pub.  Ser. 

Comfort  Stations— Columbus,  Ohio— Bids  will  be  received 
until  Sept  7  by  George  A.  Borden,  Dir.  of  Pub.  Ser.,  for  the 
construction  of  two  comfort  stations  on  the  state  grounds  on 
High  St     The  estimated  cost  is  $35,000. 

Park  Improvements— Zanesville,  Ohio— The  citizens  have 
voted  bonds  for  $26,500  for  park  improvements.  John  S.  Den- 
nis is  City  Engr.    Noted  Apr.  22. 

Levee  Improvements— Mound  City  I1L— Bids  will  be  re- 
ceived by  Charles  Christmann,  Secy.,  Rivers  and  Lakes  Coma, 
905  State  Bldg.,  until  Sept.  1,  for  levee  repairs  m  Mound  City. 
W.  H.  Moyers  is  Engr. 

Drainage- Des  Moines,  Iowa— Jacob  H.  Harmon,  Peoria, 
111  is  making  a  survey  for  draining  23,000  acres  of  land  in 
Polk,  Jasper  and  Story  Counties.  The  estimated  cost  is 
$400,000. 

Levee  Improvement— Glenwood,  Iowa— Bids  will  be  received 
by  R  E  Humphrey,  County  Audr.,  until  Sept.  7,  for  cleaning 
channel  and  repairing  levees  on  Pony  Creek  Ditch.  Seth 
Dean  is  Engr. 

+Park  Improvement— Austin,  Minn.— Press  reports  state 
that  the  contract  for  the  removal  of  about  1 3,000  cu.yd.  oi 
earth  has  been  awarded  to  the  GREAT  NORTHERN  BRIDGE 
CO.,  Minneapolis,  at  19,95c.  per  cu.yd. 

+  Ditch— International  Falls,  Minn.— The  contract  for  con- 
structing Judicial  Ditch  No.  15  in  Koochiching  County  has 
been  awarded  by  the  County  Commissioners  to  the  Northern 
Minnesota  Drainage  Co.,  Little  Fork,  at  $57,330. 

Ditch— Morris,  Minn.— Bids  will  be  received  by  C.  R.  Woll- 
tham,  County  Audr.,  until  Sept  2  for  constructing  County  Ditch 
No.  15.    The  estimated  cost  is  $35,889. 

Police  and  Fire  Station— West  Duluth,  Minn.— Plans  are 
being  prepared  by  F.  G.  German,  Arch.,  Duluth,  for  the  con- 
struction of  a  police  and  fire  station. 

Dikes— Kansas  City,  Kan.— Bids  will  be  received  until  10 
a  m  Sept  3,  by  the  Board  of  Directors,  Kaw  Valley  Drainage 
District  719  Osage  Ave.,  Kansas  City,  for  the  construction 
of  about  3500  lin.ft.  of  reinforced-concrete  dikes.  T.  E.  Myers 
is  Prcs 

Motor  Fire  Apparatus— Omaha,  Neb.— The  City  Council 
plans  to  motorize  the  fire  department;  also  install  a  nre 
alarm  system. 

Levees_Austin,  Tex.— An  election  will  be  held  soon  to  vote 
on  a  $120,000  bond  issue  for  reclaiming  about  120,000  acres 
in  County  Levee  District  No.  2.  Arthur  A.  Stiles  is  State 
Reclamation  Engr. 

Drainage— Waxahachie,  Tex.— The  Commissioners  of  Ellis 
County  Drainage  District  No.  2  contemplate  draining  about 
20,000  acres  of  land. 

Sanitarium,  Bath  House,  Etc.— Manitou  Springs,  Colo.— The 
Manitou  Mineral  Water  Co.  is  having  plans  prepared  for  a 
marble  bath  house,  sanitarium  and  an  open  air  swimming 
pool.    The  estimated  cost  is  $500,000. 

♦Drainage— Monte  Vista,  Colo.— The  Rio  Grande  Drainage 
District  Commissioners  have  awarded  the  contract  for  drain- 
age work  to  ROBERT  M.  QUIGLEY,  Denver,  Colo.  The  esti- 
mated cost  is  $30,000.    E.  O.  Cramer  is  Secy.    Noted  July  29. 

+  Steamship— Seattle,  Wash.— The  New  York  &  Cuban  Mail 
Steamship  Co.  has  awarded  a  contract  to  the  SEATTLE  CON- 
STRUCTION &  DRYDOCK  CO.  for  the  construction  of  a  6000- 
ton  steel  steamship. 

■f  sprinkler  Svstem — Tacoma,  Wash. — The  contract  has  been 
awarded  to  the  PACIFIC  FIRE  EXTINGUISHER  CO.,  Colman 
Bldg.,  Seattle,  for  the  installation  of  7000  Grinnell  sprinkler 
heads  and  a  fire  protection  system  in  the  warehouses  and  ele- 
vators of  the  Tacoma  Grain  Co.  and  Sperry  Flour  Mills  both 
at  Tacoma,  same  being  combination  system  for  two  establish- 
ments.    Estimated  cost,  $35,000. 

+Pier — Flavel,  Ore. — The  contract  for  the  construction  of 
an  additional  pier  to  the  Hill  Terminal  has  been  awarded  to 
the  J.  A.  McEACHERN  CO.,  Seattle,  Wash.,  at  about  $15,000. 

Esplanade — San  Francisco,  Calif. — According  to  press  re- 
ports, the  City  Engineer  has  completed  plans  for  the  construc- 
tion of  an  esplanade  near  the  Cliff  House  to  cost  about  $50,000. 

+  Pier — San  Francisco,  Calif. — The  State  Board  of  Harbor 
Commissioners  has  awarded  a  contract  for  the  construction 
of  Pier  22,  near  the  foot  of  Bryant  St.,  to  the  T1BBETTS- 
PACIFIC  CO.,  at  $48,877. 

★Cemetery  Plans — Cochrane,  Ont. —  (Official) — Bids  will  be 
received  until  Sept.  15  bv  the  Clerk,  for  furnishing  plans  and 
prices  for  work  in  laving  out  burial  plots  of  a  cemetery  466| 
ft.  by  4G6g  ft. 

BUILDINGS 

Other  Items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
tags:  -Industrial  Works  "  -Federal  Government  Work"  and  "Miscellaneous 

^Manchester,  X.  H. — The  contract  for  the  construction  of  a 
synagogue  for  the  Congregation  Anshay  Sfard  has  been 
awarded  to  ALPHONSE  GRENIER,  to  cost  about  $40,000. 

Nashua,  N.  H. — George  Markarian  plans  the  construction 
of  a  four-story,  brick  business  block  on  West  Pearl  St.  The 
estimated  cost  is  $50,000. 

+Amherst,  Mass. — The  Building  Committee  has  awarded 
the  contract  for  the  construction  of  a  $120,000  high  school  to 
the  CASPER  RANGER  CONSTRUCTION  CO.,  Holyoke,  Mass. 
C.  P.  Hoyt  is  Arch.    Noted  Apr.  1. 


+Dedham,  Mass. —  (Official) — Samuel  H.  Capen,  Chn.  of 
Bldg.  Com.,  has  awarded  the  contract  for  the  construction  of 
a  high  school  to  L.  B.  TAYLOR,  Athol,  Mass.,  at  $103,775. 
Noted  July  26  and  Aug.  12. 

Fitchburg,  Mass. —  (Official) — The  contract  will  soon  be 
awarded  by  W.  S.  Bullock,  for  the  construction  of  a  theater 
on  Main  near  Oliver  St.     George  A.  Whitney  is  Arch. 

+lVorth  Grafton,  Mass. — The  State  Board  of  Insanity  has 
awarded  the  contract  for  the  construction  of  a  two-story, 
70xll4-ft  dining-room  and  service  building  at  the  Grafton 
Colony  to  J.  P.  KEATING,  Westboro,  Mass. 

Sonthbridge,  Mass. — All  bids  were  again  rejected  by  the 
School  Commission  for  the  construction  of  a  high  school.  The 
plans  will  be  revised.  F.  E.  Corbin  is  Secy,  of  the  School 
Com. 

+Newport,  K.  I.— The  DARLING -SLADE  CONSTRUCTION 
CO.  has  been  awarded  the  contract  for  the  construction  of  the 
John  Clark  school  on  Mary  St.,  to  cost  $68,500.  Thomas 
Weaver  is  Arch.    Noted  June  3. 

Providence,  R.  I. — Bids  have  been  received  for  the  construc- 
tion of  an  18-room  school  at  Beaufort  St.  and  Mt.  Pleasant  Ave. 
as  follows:  Famiglietti  Bros.  Co.,  $148,600;  J.  W.  Bishop  Co., 
$145,829;  Norcross  Bros.  Co.,  $153,800;  Hope  Building  Co., 
$144,435;  Willmarth-Mackillop,  Inc.,  $149,980;  William  Ham- 
lvn  &  Son,  $147,900;  Charles  B.  Maguire  Co.,  $133,279;  Cruise  & 
Smilev  Construction  Co.,  $147,000;  Gilbane  Building  Co.,  $149,- 
898'  William  Williams,  $144,000.  Murphy,  Hindle  &  Wright, 
146  Westminster  St.,  is  Arch.     Noted  Apr.  29. 

Providence,  R.  I. — Bids  will  be  received  about  Sept.  1  for 
the  construction  of  a  16-room  school  at  Cole  and  Luzon  Ave. 
Stone,  Carpenter  &  Sheldon,  802  Industrial  Trust  Bldg.,  is 
Arch. 

+  Alhany,  N.  Y. —  (Official) — The  contract  for  the  construc- 
tion of  additions  and  alterations  to  the  State  House  on  Eagle 
St  has  been  awarded  to  the  FEENEY  &  SHEEHAN  BUILD- 
ING CO.,  164  Montgomery  St.,  Albany,  at  $162,000.  Noted 
Aug.  12. 

Albany,  N.  Y. — Bids  will  soon  be  received  for  the  construc- 
tion of  a  three-story  brick  parochial  school  and  convent  at 
Madison  Ave.  and  Ontario  St.  for  St.  Vincent  de  Paul  Congre- 
gation, Madison  Ave.  and  Partridge  St.  The  estimated  cost 
is  $175,000.    Noted  July  20. 

4Binghamton,  N,  Y. — The  PARSONS  CONSTRUCTION  CO., 
at  $147,775,  has  been  awarded  the  contract  for  the  construction 
of  a  school  on  Helen  and  New  St.  Sanford  O.  Lacey,  415 
Phelps  Bldg.,  is  Arch.    Noted  June  17. 

♦•Buffalo,  N.  Y.— Contracts  for  the  construction  of  a  three- 
story,  135xl47-ft.  infants'  home  and  mortuary  building,  at 
South  Park  Ave.  and  Ridge  Rd.  for  Our  Lady  of  Victory 
Church  has  been  awarded  to  the  PROGRESSIVE  STEEL  CO., 
Builders'  Exchange,  Buffalo,  for  the  structural  steel  and  E.  S. 
JORDON,  Lackawanna,  for  the  masonry.  The  entire  cost  is 
estimated  at  $155,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Work  will 
soon  be  started  on  the  construction  of  a  16-story  jail,  court 
and  detention  home  for  women  at  133  West  30th  St.  Griffin 
&  Wvnkoop,  Arch,  30  Church  St.,  has  prepared  the  plans. 
The  cost  is  estimated  at  $365,000.    Noted  Mar.  25. 

New  York,  •  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  bv  Emery  Roth,  Arch.,  405  Lexington  Ave.,  for 
the  constructionof  a  12-story,  107xl40-ft.  apartment  house  at 
1002-6  Park  Ave.  for  the  Fenlo  Realty  Co.  The  estimated  cost 
is  $450,000. 

Rochester,  N.  Y. —  (Official) — Bids  will,  be  received  about 
Jan.  1  for  the  construction  of  a  one-  and  two-story,  200x250-ft. 
brick  and  reinforced-concrete  armory  on  Culver  Rd.  Noted 
July  29. 

Jersey  City,  N.  J. — Plans  are  being  prepared  by  C.  V.  Fair- 
weather,  Arch.,  for  the  construction  of  a  12-story  apartment 
building  on  the  Boulevard  near  Bergen  St.  for  John  Swenson. 

Trenton,  N.  J. — A  site  has  been  acquired  on  Taylor  St.  upon 
which  to  construct  a  chemical  laboratory  building  to  be  used 
by  the  State  Geological  Survey  and  by  the  State  Road  Depart- 
ment.   George  S.  Drew,  State  Arch.,  is  preparing  plans. 

+Allentown,  Penn. — The  contract  has  been  awarded  to 
OCHS  &  SONS,  at  $79,125,  for  the  construction  of  the  Four- 
teenth Ward  Bldg. 

+Harrisburgr,  Penn. — The  contract  for  the  construction  of 
a  new  building  at  the  State  Arsenal  has  been  awarded  to  the 
BEARD  CONSTRUCTION  CO.,  Reading,  at  $38,480.  Noted 
Aug.  5. 

Leighton,  Penn. — Contracts  will  be  awarded  about  Oct.  15 
for  the  construction  of  a  two-story,  122x132  ft.  brick  and 
stone  school.  The  estimated  cost  is  $75,000.  Edward  Z. 
Scholl,  31  North  Sixth  St.,  Reading,  is  Arch.     Noted  May  27. 

+Oil  City,  Penn. — The  contract  for  the  construction  of  the 
Junior  High  School  has  been  awarded  to  H.  E.  SHERWOOD, 
Oil  City,  at  $96,500. 

Philadelphia.  Penn. — Bids  will  be  received  until  Sept.  6 
by  the  State  of  Pennsylvania  Armory  Board.  Harrisburg,  for 
the  construction  of  a  two-story  210x350-ft.  armory  on  32d  St. 
and  Lancaster  Ave.  Philip  H.  Johnson,  Land  Title  Bldg.,  is 
Arch.    Noted  May  20. 

Philadelphia,'  Penn. — The  lowest  bid  received  for  the  con- 
struction of  a  two-storv,  72xl42-ft.  brick  and  stone  school  in 
Highland  Park  was  s'ubmitted  by  Daniel  McNamee,  1621 
North  15th  St..  Philadelphia,  at  $46,900.  Shore  &  Dodge,  608 
Chestnut  St.,  Philadelphia,  is  Arch. 

Philadelphia,  Penn. — Contracts  will  soon  be  awarded  for 
the  construction  of  a  seven-story  56xl00-ft.  hospital  build- 
ing with  two  44xl08-ft.  wings  at  Cedar  Ave.,  between  53d 
and  54th  St..  for  the  Sisters  of  Mercy.  Noted  Apr.  1  and 
July  15. 

Philadelphia,  Penn. — Bids  will  soon  be  received  for  the 
construction  of  a  ten-story  addition  to  the  Central  Y.  M.  C.  A. 
building-  on  Cherry  St. 

Philadelphia,  Penn.— Work  will  be  started  about  Sept.  16 
on  the  construction  of  the  Central  Free  Library  at  19th  and 
Vine  St.  The  estimated  cost  is  $3,500,000.  Henry  R.  Edmunds 
is  Pres.  of  Free  Libraries. 
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{-Philadelphia,  peBn, — The  Board  of  Inspectors  of  the  Phil- 
adelphia County  Prisons  has  awarded  the  contract  for  the  con- 
struction of  a  two-story  36x43-ft.  hospital  building-,  one-story 
2<x284-ft.  ward  building:,  and  for  alterations  to  the  present 
building  to  H.  E.  BATON,  Philadelphia,  at  $88,S70. 

{Philadelphia,  Penn. — The  Pennsylvania  R.R.  has  awarded 
the  contract  for  the  construction  of  an  immigrant  station  at 
Washington  Ave.  and  the  Delaware  River  to  JOHN  N  GILL  & 
CO.,  Heed  Bldg.,  Philadelphia.  The  estimated  cost  is  $70  000 
Noted  July  22  and  29. 

Baltimore,  Md, — The  Hebrew  Orphan  Asylum,  Rayner  Ave 
and  Poplar  Grove  St.,  will  construct  a  building  to  cost  $150,000. 

Asheville,  IV.  C. — An  election  will  be  held  Nov.  2  by  the 
City  Commissioners  to  vote  on  the  question  of  issuing  $250  000 
in  bonds.  The  proceeds  will  be  used  for  the  construction  of 
schools. 

{Hayti,  S.  C. — The  contract  for  the  construction  of  a  county 
courthouse  has  been  awarded  to  the  GRAY  CONSTRUCTION 
CO.,  Watertown,  at  $56,872. 

Louisville,  Ky. — Plans  are  being  prepared  by  Brinton  B 
Davis,  Arch.,  Inter-Southern  Bldg.,  for  the  construction  of  a 
five-story  reinforced-concrete  office  building-  at  Fourth  and 
Market  St.  for  the  Bankers'  Realty  Co.    Noted  Aug.  19. 

Padueah,  Ky. — Plans  are  being  considered  for  the  con- 
struction of  a  ten-story  steel  addition  to  the  Palmer  House 
The  estimated  cost  is  $200,000.  John  W.  Keller  is  Mgr. 
,n  Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Sept 
12,  by  the  Clerk  of  the  Board  of  Education,  Citv  Hall  for  the 
construction  of  a  manual  training  building  at  the  Oyler  Public 
School,  Storrs  and  Burns  St.  C.  W.  Handman,  511  West  Court 
St.,  is  Business  Mgr. 

,  Cleveland,  Ohio— Theodore  Schmitt,  of  Lehman  &  Schmitt, 
Arch..  Electric  Bldg.,  has  purchased  a  site  at  Detroit  Ave.  and 

\\est  116th  St.  upon  which  to  construct  a  theater,  store  and 
office  building.    The  estimated  cost  is  $75,000. 

Cleveland,  Ohio — The  Thompson-Schactel  Co.  recently  in- 
corporated plans  to  construct  a  theater  and  store  building  at 
^A°A^a  £v?;  ^".d  West  35tn  St-  Brooklyn.  Estimated  cost, 
$50,000.  C.  G.  Thompson  and  S.  M.  Schactel  of  the  Victor  Film 
Service,  are  owners. 

Cleveland,  Ohio — Plans  have  been  prepared  bv  Koehl  & 
Van  Rensselaer,  Arch.,  906  Park  Bldg.,  for  the  construction  of 
a  theater  on  Hower  Ave.  near  Superior  St.  for  W.  A  Barnes 
Estimated  cost,  $40,000. 

Cleveland,  Ohio — Bids  are  being  received  bv  the  Cuvahoga 
County  Commissioners  for  the  construction  o"f  a  three-storv 
detention  home  for  boys  at  Franklin  and  West  28th  St  The 
estimated  cost  is  $65,000.  William  S.  Lougee,  500  Marshall 
Bldg.,  is  Arch.    Noted  Mar.  25  and  July  1. 

,    Cleveland,  Ohio — Plans  have  been  prepared  bv  O.  K.  Stapf, 
IS"-/-'  1017  ?ose  Bldg.,  for  the  construction  of  'a  three-storv 
addition  and  alterations  to  the   Chamber  of  Industrv  Bldg' 
at  Franklin  and  West  25th  St.    Estimated  cost,  $40,000. 

Cleveland,  Ohio— The  Directors  of  the  Hollenden  Hotel  Co 
Superior  and  East  Sixth  St.,  contemplate  the  construction  of 
a  13-story  addition  on  East  Sixth  St.  and  Vincent  Ave  The 
cost  is  estimated  at  $200,000. 

,  Cleveland,  Ohio— J.  H.  Donahey  will  construct  a  three-story 
building  at  2002  Euclid  Ave.    The  estimated  cost  is  $50,000 

/r,J,^l^Te,an1d    Hetehts,    Ohio— (Warrensville    post    office)  — 
(Official) — The  contract  for  the  construction  of  a  grade  school 
has    been    awarded    to    JAMES    H.    WELLS,    Marshall  Bldg 
Clevland;  at  $70,167.     Noted  July  22.  nlag., 

r-M J?I?Ve!5an'd  HeiKhts  Ohio— (Warrensville  post  office)— The 
Cleveland  Telephone  Co.,  Telephone  Bldg.,  Cleveland,  plans 
$50C0°ono  an  exchang'e  building  on  Cedar  Rd.  to  cost  aDout 

A„5ra97f°KrdsJ.illetV  Bids  will  be  received   until   1  p.m., 

^L2!i  ^  ^ean\  Scn°°l  Trustee,  for  extending  the 

wings  of  the  high  school  building. 

on  Hammond,  ind.— The  Board  of  School  Trustees  has  rejected 
all  bids  received  Aug.  2  for  the  construction  of  the  Hammond 
Industrial  High  School.  The  plans  are  being  revised  bv  J.  T. 
Jriutton  &  Sons,  Arch.,  Hammond  Bldg.,  and  new  bid's  will 
be  received  until  Sept.  1.    Noted  July  29 

aw^*"*^'  M'ch.— Plans  have  been  prepared  by  Albert  Kahn, 
t  I5o  ?♦  SI*'/01'  the  construction  of  a  three-storv  temple  at 
Lafayette  Blvd.  and  Cass  Ave.  for  the  Detroit  Lodge  No.  34, 
B.  P.  O.  E.    The  estimated  cost  is  $150,000. 

™aDeftr'Aft'  n,ieb^_TP1?"schavc  b«-en  prepared  by  Smith.  Hinch- 
l^rm;™  H  It:  vf1-1',?,1*-  for  the  construction  of  an  eight-storv 
addition  to  the  building  of  Crowley,  Milner  &  Co.  at  Monroe 
Julv  22      ry  The   estimated    cost   is    $100,000.  Noted 

Ar^0"^^"'    "feTT1513",8    PrePared    by    Temple    &  Burrows, 
nf^  twn  SnT  Bldg.   Davenport,  Iowa,  for  the  construction 
1\W0^tft°n7  Ci&  h/UA'  hav,e  been  accepted.     The  estimated 
cost  is  $50,000.     Noted  Aug.  19. 

rreSr"!1^  ^  »7  pla,"St  a^bei"/  prepared  by  Fernekes  & 
adrfft?™'^?, h-  1304  Pabs£  Bldg-  for  the  construction  of  an 
addition  to  the  armory  of  Troop  A  Wisconsin  National  anard 
The  estimated  cost  is  $40,000.    Noted  July  8.     National  Guai  d. 

Milwaukee,  Wis.— The  Board  of  Education  contemplates  an 

SftMWffi'" the  constl'uetion  °f  sSfM 

Milwaukee.  Wis. — Bids  will  be  received  about  Sept  15  for 
tn  thCi>IwI=tCtr?-n-°/  a  three-story  brick  and  stone  addition 
to  the  "Nest  Dixision  High  School,  23d  and  Prairie  St  The 
estimated  cost  is  $50,000.  Van  Ryn  &  De  Gelleke,  726  Cas- 
well Block,  is  Arch  and  Frank  M.  Harbach  is  Secy.  Bd.  of 
School  Dirs.    Noted  Aug.  19. 

a    St-oCr?ix  TFa"s.  Wis.— Bids  will  be  received  until  5pm 
£p  R\i-V    -y  J   ^-.H.eglund   Village  Clk.,  for  the  construction 
of  auditorium  buildings.    Hartford  &  Hausler,  St   Paul  Minn 
is  Arch. 


{Superior,  Wis.— The  contract  for  the  construction  of  a 
church  and  parochial  school  for  the  St.  Stanislaus  Polish 
Cathohs  Parish  has  been  awarded  to  R.  J.  CHENEY,  at  $46,701. 
„  ,w"'  £m?}  Wis-— Preliminary  arrangements  are  being 
made  by  the  Holy  Assumption  congregation  for  the  construe? 
$50  000    a       UrCh  and  Pansn  house.     The  estimated  cost  is 

Ch,arte1r  Oak  iowa— Bids  will  be  received  until  Sept.  7  by 
the  Board  of  Education  for  the  construction  of  a  two-story 
brick  school.  The  estimated  cost  is  $45,000.  Edward  L.  Bar- 
ber is  Arch.    Noted  July  22. 

{Des  Moines.  Iowa— The  contract  for  the  construction  of 
a  12-story  reinforced-concrete  hotel  for  M.  Brown  has  been 
awarded  to  J.  C.  MARDIS.    The  estimated  cost  ^$150*000. 

Des  Moines,  Iowa— Plans  are  being  prepared  by  N.  T.' Vorse 
^n'ChU  °reS  Moi,nes.  for  the  construction  of  a  brick  building 
Nc  ted  July  29      Wholesale  Co.    The  estimated  cost  is  $50,000 

^fGr?nnef'!:  Iowa—.(Official)— At  a  recent  election  the  citizens 
^ate  f  th£-  iues^10,\.  of  issuing  $100,000  in  bonds,  the  pro- 
sCcenool0fN^hJuly1,29be  ^  ^  the  —Auction  of  a  hPigh 
ri,T,+.she'don'  Iowa— The  contract  for  the  construction  of  the 
?nv'le£  C°^n -y  Courthouse  has  been  awarded  to  J.  E.  LOVE- 
JOY,  Des  Moines,  at  $118,312. 

{Milnea,  Minn.— The  contract  for  the   construction   of  a 

^MiWTQrK.-8,011001  ^a.s-  be.en,  awarded  to  STROMBERG  & 
SAMUELSON,  Milaca.    Estimated  cost,  $40,000.    Noted  June  17 

ir^T^'pT/111^  a,Le  b?ing  Prepared  by  John  Latenser^ 
Arch.,  626  Bee  Bldg  Omaha,  for  the  construction  of  a  school 
The  estimated  cost  is  $40,000.    Noted  June  24. 

. +Casper,  Wyo.— The  contract  for  the  construction  of  the 

bSrPW^TTnT^Qrcy  BR.  depot  has  been  awarded 
to  bliOKdli  W.  STILES,  Chicago,  111.,  at  $87,000. 

ti„jtoB,,ttJ'  Mon*-— The  contract  for  the  construction  of  addi- 
tions and  alterations  to  the  high  school  has  been  awjTrrWi 
to  H.  L.  HANSON,  Butte,  at  $94,640.  Noted  May  *0  awarded 
{Miles  City.  Mont.— (Official)— The  contract  for  the  con- 
struction of  an  addition  to  the  high  school  has  been  awarded 
to  the  EDWARD  SEERIE  CO..  Billings?  at  $47*242  Other 
bids  were:  Cleanman  &  Co.,  Miles  City,  $47,450;  Horton  &  Wil- 
MoS'  ^e^  FMP'  i49,.«<>;   Lloyd  Construction  Co.    St.  Louis, 

^tn^rffi,0'^  Mo.    E.  W.  Shields,  Kansas  City,  will  con- 

The'esttmilld^?  isTsMoT*1  bUUding  at  2029  Grand  Ave" 

+;^*AfL,OUi!s'  Mo-— plans  are  being  prepared  for  the  construc- 
E n  °f  a.  brick  and  steel  church  at  Margatetta  and  Fair  Ave. 
co  J  it  mo^iT*6^  Evangelical  congregation.  The  estimated 
Arch       *70'000-     A-  Meyer,  Central  National  Bank  Bldg.,  is 

h„  C^ye^nfl'Tex^— Bids  will  be  reecived  until  noon,  Aug.  28, 
Bartle,  Pres    School  Bd.,  for  the  construction  of  a 
brick  and  concrete  school.    Noted  June  17. 

o  Kt^narr'  ,Tex-— The  contract  for  the  construction  of  a  high 
n?  ?4R  onnS  wenT  a^rar,ded  X°  CRAWFORD  &  HORN,  Yookum, 
at  $48,000.    M.  L.  Weller  Co.,  Ft.  Worth,  is  Arch. 

,.,ti?att  Lake  City,  Utah— Plans  have  been  prepared  and  bids 
nt  \£2°n  S  Kece17-ei  b/^he,Sch°o1  B°ard  for  the  construction 
of  the  Granite  High  School.  The  estimated  cost  is  $45,000 
Cannon  &  Fetzer,  506  Temple  Bldg.,  is  Arch. 

{Davenport,  Wash  The  contract  for  the  construction  of 

o-story  brick  school  has  been  awarded  to  JAMES  SHERI- 
DAN, Spokane,  at  $40,000.    Noted  July  1. 

iw  ^ran<1  M°.uad»Wa8h.— Bids  will  be  received  until  Aug.  31 
by  E  S.  Emigh,  Secy.,  State  Bd.  of  Control,  Olympia  for  the 
construction  of  a  two-story  concrete  and  brick  building  at  the 
State  School  for  Girls.    The  estimated  cost  is  $60,000.  Noted 

-AUg",  D. 

Mt.  Vernon,  Wash.— At  a  recent  election  the  citizens  voted 
to  issue  $60,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  school. 

Seattle,  Wash. — Bids  will  be  received  about  Sept.  1  for  the 
construction  of  the  five-  and  eight-story  buildings  at  West- 
^nn'nr?nOUrlhic^e^rt  and  °live  st-  The  estimated  cost  is 
Is  Arch  ?85°.°00  respectively.    Bibb  &  Gould,  Denny  Bldg., 

{The  Dalles,  Ore.— The  contract  for  the  construction  of 
terminal  buildings  for  the  Oregon,  Washington  R.R.  &  Navi- 
I^t^t"*  J?T°r-  J?as  been  awarded  to  NETTLETON,  BRUCE  & 
Sf  *  ? ACH,  Seattle,  Wash.  The  cost  is  estimated  at  $100,000. 
Noted  June  24. 

{Portland,  Ore. — The  contract  for  the  foundation  work  of 
the  construction  of  the  First  National  Bank  Bldg.  has  been 
awarded  to  F.  H.  MILES.  The  estimated  cost  of  the  entire 
building  is  $400,000.    Noted  Apr.  29. 

{Los  Angeles,  Calif. — FRED  W.  SIEGEL  has  been  awarded 
the  contract  for  the  construction  of  the  two-story  150xl70-ft. 
building  on  Wilshire  Blvd.  for  the  Marlborough  School  for 
^irls.  The  estimated  cost  is  $70,000.  John  C.  Austin,  1125 
Baker-Detwiler  Bldg.,  is  Arch. 

Los  Angeles,  Calif. — Preliminary  plans  are  being  prepared 
by  George  Low,  County  Supt.  of  Const.,  for  the  construction 
of  an  eight -story,  ii0x175-ft.  building  at  Temple  and  New 
High  St.    The  estimated  cost  is  $350,000. 

Pasadena,  Calif. — Plans  are  being  prepared  by  Elmer  Grev, 
Arch,    for  the  construction  of  a  three-story  chemical  labora- 
°Jy-  Throop  College  of  Technology.     The  estimated 

est  is  $60,000. 

f*.  San  Bernardino,  Calif.— Plans  are  being  prepared  by  Jef- 
trey  k  Schafer  Arch.,  Wesley  Roberts  Bldg.,  for  the  con- 
struction of  a  building  for  the  First  Congregational  Church. 

The  estimated  cost  is  $50,000. 

+h^S^!?ta+  C^13?-."'  Calif.— The  San  Jose  Film  Co.  contemplates 

noft  i2  «inSn'oni!.i0r  a»  option-picture  studio.     The  estimated 
cost  is  $40,000.    Ellis  &  Skilling,  San  Jose,  is  Arch 
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PRICE  CHANGES  AND  THE  BUSINESS  OUTLOOK 

General  improvement  in  trade  has  continued  throughout 
the  month  of  August  with  practically  no  diminution  of  vol- 
ume in  any  line,  and  in  many  branches  of  industry,  there  has 
been  a  distinct  quickening.  In  fact  in  so  many  varied  en- 
deavors has  the  improvement  been  marked,  that  it  may  be 
said  to  be  general.  It  is  of  course  less  in  evidence  in  the 
engineering  and  contracting  field  than  in  any  other,  for  in 
these  fields  of  large  enterprises,  things  always  move  slowly. 

Special  activity  is  noted  in  the  iron  trade.  The  leading 
manufacturer  of  iron  and  steel  is  operating  to  90%  of  capac- 
ity, some  of  the  smaller  companies  are  practically  at  a  max- 
imum. It  is  evident  that  the  steel  makers  have  entered  on  a 
period  of  prosperity,  and  from  the  number  of  orders  booked 
for  future  delivery,  and  the  premiums  paid  for  prompt  ship- 
ments, it  is  more  than  likely  that  this  boom  will  continue 
for  many  months  at  least.  An  ambition  program  of  steel  mill 
construction  and  extensive  improvement  has  started  by  man- 
ufacturers in  and  around  the  Youngstown  district,  and  in  the 
South,  too,  there  is  more  activity.  It  is  evident  that  some 
steps  are  being  taken  to  bring  to  New  York  harbor  some  of 
the  iron  minufacturing  of  the  country. 

In  the  general  trade  there  has  been  many  lines  of  im- 
provement which  is  encouraging.  The  market  for  securities 
showed_  a  decided  improvement,  and  as  this  is  often  taken 
as  an  indication  of  other  improvements,  the  omen  is  con- 
sidered a  good  one.  Manufacturers  of  other  lines  of  ma- 
terial report  more  business.  The  lumber  trade  shows  a 
slight  improvement.  In  the  cement  industry,  the  new  prices 
seem  full  maintained. 

New  enterprises  are  springing  up  in  all  parts  of  the  coun- 
try. Efforts  are  being  made  to  stimulate  many  lines  of  man- 
ufacture such  as  were  never  before  thought  of  in  this  coun- 
try, and  should  the  manufacturers  of  Europe  be  so  occupied 
with  other  affairs  for  another  year  or  more,  they  will  find  a 
large  part  of  their  business  controlled  by  United  States  man- 
ufacturers. It  is  especially  noticeable  that  foreign  trade  in 
the  United  States  is  increasing  by  leaps  and  bounds,  par- 
ticularly export  business.  While  a  large  share  of  this  is  to 
the  belligerent  nations  in  Europe,  there  is  still  enough  busi- 
ness to  South  America  and  other  parts  of  the  globe  where 
men  are  occupied  in  peaceful  pursuits  to  indicate  that  Amer- 
ican manufacturers  are  at  last  securing  a  fair  foothold. 

The  outlook  for  crops  is  most  excellent.  A  large  wheat 
crop  is  already  assured.  Corn  crops  will  also  be  satisfactory, 
and  from  present  indications  it  is  evident  that  the  cotton  crop 
will  be  large  enough  to  cause  some  trouble  in  handling  to 
the  growers. 

Buying  by  the  railroads  has  been  light.    They  have  stead- 


ing to  effect  them. 

Tra^£  in  munitions  of  war  in  all  lines  is  especially  ac- 
tive The  machine  shops  that  make  munitions  and  supplies 
for  the  warring  nations  have  all  the  business  they  need 

Financial  conditions  were  scarcely  ever  more  satisfactory 
to  American  manufacturers,  and  the  promotion  of  manv 
American  enterprises  has  been  successful.  There  is  a  plethora 
of  gold  in  the  country  to  be  used  as  a  basis  for  obtaining 
credit  and  the  only  difficulty  seems  to  be  that  credit  may 
be  established  more,  rapidly  than  actually  needed.  It  is  to  be 
remarked  m  this  connection,  however,  that  the  bankers  seem 
disposed  to  put  a.  curb  on  any  but  sound  enterprises,  and  even 
these  cannot  be  financed  by  borrowed  money. 

Construction  of  subways  and  rapid  transit  railway  exten- 
sions in  New  York  continue  without  any  halt.  The  amount  of 
labor  necessary  can  be  obtained.  The  supplv  of  labor  seems 
sufficient  for  all  needs,  and  although  there  have  been  several 
strikes  during  the  month,  most  of  them  have  occurred  in 
E!an.iS„Wcher£  munitions  of  war  are  being  manufactured,  and 
in  places  where,  due  to  unusual  circumstances,  there  was  a 

fern's  ^ally0,largbe°r-     Th6   fireneral   ^   lab°r  ^ 

mon?!,!  grSrlStffr  co^^^elnr^lflhtT/^c^^sleA^ 
pS0?^^?^  a"cUother  ret*ls.  losinS  P"ces  almost  Is  fait 


mon^y„gare?  £  the  early" spring:"  Toward  the  end  , of  the 
month,  a  steady  demand  was  evident,  and  it  seems  likely  that 
the  low  spot  was  reached  during  the  last  half  of  the  month. 

CEMENT,  LIME  AND  BRICK 

tv,  J1i>rti!anduCen,ei,t— Business  continues  fairly  active  and 
there  has  been  an  increase  in  price.  In  New  York  to 
contractors  it  is  now  $1.57,  including  the  chargl  for  batrs 
For  contractors  the  following  prices  "are  for  caf|o  lots  aid 
include  the  usual  charge  for  bags: 

Chicago    $1.56   Boston    $i  72 

VftjO't    ••   1.65    Cleveland  ....  !!  169 

Jersey  City    1.51    Duluth     186 

New  York    1.57    Minneapolis   183 

st-  paui   i.83  Pittsburgh  tu 

ioKBric+k— The  market  shows  firmness.  There  have  been  some 
fj301,'  trr?uble,s  at  Haverstraw  but  shipments  continue  as 
?™al--i  T^e  ^ernan0-  has  strengthened  and  prices  have  in- 
creased.   Quotations  in  New  York  are  $5.75  to  $6 

skinp?°^lhefre'  stenis  t0  be  an  exceptional  demand  for  un- 
charge of  ti  65  tn  ^h7^ay  and  railway  work.  Formerly  a 
cnarge  ot  $1.65  to  $1.75  was  made  for  such  work,  but  now 


such  men  are  scarce  at  $2.  This  is  for  a  10-hr.  day.  Due  to 
tne  volume  of  work  handled  by  the  machine  shops  in  this 
country,  labor  of  this  type  is  practically  impossible  to  secure 
at  trom  $3.50  to  $4.50.  Under  ordinary  conditions  such  could 
be  had  at  from  $2.50  to  $3.50.  There  is  scarcely  any  call  for 
building  laborers. 

Crushed  Stone — Among  the  principals  in  this  field  there 
seems  to  be  a  lot  of  price  cutting.  In  fact,  there  is  so  much 
ot  this  being  done  that  dealers  hesitate  at  quoting  any  price 
a5  ?\  Blds  on  the  Public  Service  contract  calling  for  300,000 
yd.  ot  ballast  showed  such  a  wide  range  of  difference  that  as 
a  result  all  bids  were  rejected.  This  contract  is  now  being 
readvertised  and  bids  will  be  opened  on  Sept.  10.  In  general 
it  may  be  said  that  business  is  fair.  Quotations  have  been 
made  as  low  as  60c.  on  several  contracts.  A  rumor  has  been 
floating  around  to  the  effect  that  several  of  the  larger  com- 
panies were  about  to  merge  with  the  view  of  creating  a  more 
stable  market. 

IRON  AND  STEEL 

Pig  Iron — A  rapid  increase  in  the  demand  not  only  for 
steel-making  irons  but  for  foundry  irons  was  evidenced  all 
through  the  month,  and  at  the  end  premiums  were  paid  for 
early  deliveries  of  steel-making  irons,  manufacturers  having 
refused  to  take  orders  for  prompt  shipments  unless  some  busi- 
ness was  included  in  it,  and  many  of  them  refused  to  quote 
on  any  1916  business.  As  an  example,  some  of  the  manufac- 
turers in  the  Birmingham  district  demanded  as  high  as  $12  50 
for  1916  shipments.  Not  more  than  two  months  ago  No  2 
Southern  Birmingham  was  selling  at  $9.50.  Steel-making  iron 
advanced  just  as  rapidly.  There  is  a  very  small  accumulation 
ot  iron,  and  practically  all  the  producing  factories  in  the 
country  are  manufacturing  iron,  but  in  spite  of  this,  consump- 
tion is  more  rapid  than  production.  Prices  are  considerably 
higher  than  last  month,  and  in  lots  of  100  tons  and  over  prices 
are  ?-ns  follows:  Cincinnati  Southern  Foundry  No.  2,  $13  90  to 
$14.40;  Cincinnati  Northern  Foundry  No.  2,  $16  26  to  $16  51- 
Cincinnati  Northern  Foundry  No.  3,  $15.01  to  $15.26;  New  York 
Northern  Foundry  No.  2  plain,  $15.25  to  $15.50;  New  York 
Southern  Foundry  No.  2,  $15.75  to  $16;  New  York  Northern 
£ouridry  N°;  ?<  Sl5i50.to  $15.75.  In  Chicago,  Northern  Foundry 
ii°V  Z'  to  $14;  m  Birmingham,  Southern  Foundry  No  2 

*  »;?  f}1-5™  In  Plttsburgh,  bessemer  iron  is  $16.45  and  basic 
is  $15.45.  These  quotations  include  the  freight  charge  from 
the  valley  to  the  Pittsburgh  district. 

Steel  Rails — Business  is  slack.  Domestic  demand  is  very 
small  and  the  foreign  demand  is  not  anywhere  up  to  the 
capacity  of  the  country.  Railroads  have  bought  very  spar- 
ingly and  there  is.  little  prospect  that  they  will  buy  much 
more  for  this  year's  delivery.  Improvements  are  being  made 
in  rolling-mill  construction,  and  one  of  the  subsidiaries  of 
tn.e  United  States  Steel  Corporation  is  building  a  mill  which 
will  be  able  to  roll  sections  up  to  150  lb.  per  yd.  The  Russian 
order  was  finally  placed,  and  this  calls  for  a  thousand  tons  a 
day  until  the  entire  order  of  75,000  tons  is  placed.  Quotations 
are  without  change,  and  for  lots  of  a  thousand  tons  or  over 
prices  are  as  follows:  Standard  sections  of  bessemer  are  $28- 
openhearth,  $30;  both  per  gross  ton  f.o.b.  Pittsburgh  Girder 
£aol!Lm  30"ft-  lengths  are  $36.40  per  ton;  in  60-ft.  lengths, 
$38  40  per  gross  ton,  both  f.o.b.  New  York.  Other  quotations 
f.o.b.  Pittsburgh,  for  large  lots,  prices  given  in  cents  per  lb 
ar^aS  on  1  T^oV^i?"^^  sections,  bessemer,  1.25c;  openhearth 

ijirift  ^e^ii1i5iWB- to  20"lb-  1-175c-:  12- and  14-lb-: 

Track  Supplies—The  chief  interest  in  the  market  for  track 
supplies  has  been  the  Russian  order  for  75,000  kegs  of  spikes 
which  are  slightly  different  from  the  ordinary  American 
spikes,  and  so  far  the  samples  have  not  met  the  requirements 
ot  the  engineers.  It  is  evident,  however,  that  they  will  be 
met.  This  buying  has  been  sufficient  to  advance  quotations 
Spikes  are  now  held  at  $1.60  per  keg.  Track  bolts  and  square 
nuts  are  1  90  to  2c,  both  in  carload  lots.  Angle  bars  are 
quoted  at  the  unchanged  price  of  1.50c,  Chicago.  These  prices 
VZen  ,n  ce.nt.s  pe/  lb'  ,Tie  Plates  are  $2  per  ton  higher 
and  $28  per  net  ton  f.o.b.  the  mill  in  the  Chicago  district. 

Structural  Materials — Business  shows  a  gain.  The  Bridge 
Builders  Society  reports  its  operations  as  about  S0%  of  the 
capacity  of  the  American  shops.  A  great  deal  of  business  has 
been  taken  during  the  last  few  months.  There  have  been 
rush  orders  for  mill  building,  and  some  of  these  have  been 
fabricated  with  astonishing  rapidity.  Railroads  are  building 
some  bridges,  and  there  has  been  quite  a  little  state  and 
cSuntyl,w:?Vk'  bu^  the  heavy  bridge  building  and  the  large 
office  buildings  have  been  conspicuous  by  their  absence 
Prices  are  a  dollar  per  ton  higher  than  last  month,  and  are 
as  follows:  I-beams  3-  to  15-in.,  channels  3-  to  15-in.,  angles 
3-  to  6-in.,  Ts  3-m.  and  over,  are  1.30c  Cutting  to  specified 
lengths  is  charged  at  the  following  rates:  2  ft.  to  3  ft.  in- 
clusive, 25c;  2  ft.  to  1  ft.,  50c;  under  1  ft.,  $1.55.  No  charge 
!>s  ,made  for  cuttmg  to  specified  lengths  above  3  ft.  In  Phila- 
delphia the  base  price  is  $1.51;  in  San  Francisco,  $2.15: 
in  New  York,  $1.52.    All  of  these  quotations  are  per  100  lb. 

Plates— The  mills  rolling  plates  have  had  considerable 
business  for  shipbuilding  yards,  but  as  vet  there  has  been 
very  little  business  booked  by  car  manufacturers.  Makers  of 
riveted  water  pipe  have  also  shown  little  disposition  to  come 
into  the  market.  There  seems  to  be  every  indication  that  the 
shipyard  capacity  of  the  country,  especially  on  the  Atlantic 
Coast,  will  be  increased  in  the  near  future,  and  the  manufac- 
turers of  plates  are  looking  forward  to  the  next  session  of 
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Congress  with  considerable  interest,  to  say  the  least,  in  an 
endeavor  to  ascertain  what  the  program  of  naval  construction 
will  be.  Prices  are  higher,  as  follows:  Minimum,  Pittsburgh 
$1.30.  This  is  equivalent  to  $1.44  Chicago,  $1.51  Philadelphia 
and  $1.47  New  York.    The  above  quotations  are  per  100  lb. 

Pipe — Prices  hold  fairly  steady.  The  market  for  gal- 
vanied  pipe  has  diminished  slightly,  resulting  in  an  increased 
discount.  For  carload  lots  f.o.b.  Pittsburgh,  the  discounts  are 
as  follows: 


Black  Galvanized 

%-  to  2-in.  steel,  butt  welded   79%  63%% 

2%-  to  6-in.  steel,  lap  welded   78%  62%% 

7-  to  12-in.  steel,  lap  welded   76%  58y2% 


Merchant  Steel — A  number  of  small  orders  are  cropping 
up  and  business  shows  an  increase.  In  most  of  the  following 
shapes  there  have  been  decided  advances  in  price.  The  fol- 
lowing are  quotations  from  jobbers'  store: 


Cents 
Per  Pound 

Refined  Iron: 


1  to  1%  in.,  round  and  square   1.85 

1%  to  4  in.  x  %  to  1  in   1.85 

IV2  to  4  in.  x  %  to  ft  in   2.05 

Norway  bars    4.00 

Burdens  bar  iron    3.15 


-Cents- 


Galvan- 

Diameter  Black  ized 

%-in   2.43  4.19 

1-  in   3.57  6.20 

l%-ii>   4.83  8.39 

1%-in   5.77  10.03 

2-  in   7.77  12.55 

2V2-in   12.87  21.93 

3-  in   16.83  28.68 

4-  in   23.98  40.S7 


-Cents- 


Galvan- 

Diameter      Black  ized 

5-  in                     32.56  55.50 

6-  in                     42.24  72.00 

7-  in                     57.12  98.77 

8-  in                      60.00  $1.03 

9-  in                      82.80  1.43 

10-  in                      98.99  1.70 

11-  in                      $1.11  1.92 

12-  in                       1.21  2.10 


Cast-Iron  Pipe — The  exceptional  demand  for  pig  iron  has 
caused  some  concern  among  the  pipe  manufacturers  and  there 
is  a  hesitancy  to  quote  on  deliveries  running  into  1916.  Al- 
though municipal  contracts  have  not  been  so  numerous,  man- 
ufacturers are  fairly  busy.  Prices  are  firm  and  $1  higher  in 
some  markets.  In  New  York  prices  are  steady,  6-in.  pipe, 
Class  B,  being  quoted  at  $23.50  to  $24,  Class  A  pipe  $24.50  to 
$25;  and  the  same  price  applies  to  gas  pipe.  In  Birmingham 
quotations  f.o.b.  yard  are  as  follows:  4-in.,  $21.50;  6-in.  and 
upward,  $19.50.  Gas  pipe  is  $1  per  ton  higher.  In  Chicago 
4-in.  pipe  is  $26;  6-  to  12-in.,  $24;  15-in.  and  upward,  $23.50. 

Old  Materials — Continued  activity  characterizes  the  mar- 
ket. Prices  are  still  climbing  upward,  and  some  of  the  special- 
ties have  jumped  as  high  as  $2  to  $2.25  per  ton.  Dealers  in 
New  York  furnish  quotations  as  follows: 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $12.00  to  $12.25 

Pipes  and  flues   7.50  to  7.75 

No.  1  railroad  wrought   13.50  to  14.00 

Stove  plate    9.75  to  10.00 

No.  1  machinery  cast   12.75  to  13.00 

Wrought  turnings    7.50  to  7.75 


In  Chicago  the  advance  in  prices  has  been  so  decided  and 
such  rapid  sales  were  made  that  it  is  believed  that  business 
in  this  line  has  about  reached  a  turning  point,  and  at  present 
general  conditions  point  to  an  easier  market.  The  Steel  Cor- 
poration has  made  a  purchase  of  10,000  tons  of  steel  for  its 
Duluth  plant.  Some  of  the  railroads  have  made  very  large 
purchases  of  railroad  scrap,  and  current  quotations  are  $11.75 
to  $12.25.  In  the  Chicago  market  quotations  have  made  a 
decided  advance  over  last  month,  as  follows: 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $11.75  to  $12.25 

Per  Net  Ton 

No.  1  railroad  wrought    $11.00  to  $11.50 

No.  2  railroad  wrought    10.50  to  10.75 

No.  1  cash  scrap    10.00  to  10.50 

Pipes  and  flues   8.75  to  9.25 

Agricultural  malleable    9.00  to  9.50 

Railroad  malleable    10.50  to  11.00 


Chain — Prices  are  steady  and  without  change,  as  follows. 
These  prices  are  per  100  lb.,  f.o.b.  Pittsburgh: 


ft   in   $7.50 

%  in   4.95 

ft  in   3.95 

%   in   3.40 

Vir  in   3.20 


Vz    and    ft    in   $3.00 

%   and    M   in   2.90 

%    and    if    in   2.80 

%   and    !j   in   2.70 

1  to  IVi   in   2.60 


EXTRAS  TO  ABOVE  LIST  PER  100  POUNDS 


ft  -in.  and  »i  -in.  . 
ft  -in.  and  larger  . 


For  BB 
$1.50 
1.25 


For  BBB 
$2.00 
1.75 


Wire  Rope — Business  is  good,  but  prices  for  galvanized 
rope  are  unchanged.  Discount  off  list  for  galvanized  is 
40  and  5%;  for  bright  it  is  55  and  5;  and  special  brands  of 
bright  are  sold  at  50  and  5.  At  the  above  discounts  the  net 
price  of  wire  rope  at  the  mills  is  as  follows: 


Diameter  in 
Inches 

2% 

2y4 
2 

1% 
1% 

1 


Cast  Steel 

$0.75 
0.61 
0.47 
0.39 
0.28 
0.  20 
0.13 
0.0S 
0.06 


-Price  per  Foot- 
Crucible  Steel 

$0.90 
0.73 
0.57 
0.  49 
0.34 
0.24 
0.15 
0.09 
0.07 


Plow  Steel 

$1 .07 
0.86 
0.67 
0.58 
0.  40 
0.27 
0.1S 
0.11 
0.08 


Soft  steel: 

%  to  3  in.,  round  and  square   2.05 

1  to  6  in.  x  %  to  1  in   2.05 

1  to  6  in.  x  %  and  ft   2.20 

Rods — %  and  U  in   2  15 

Bands — 1  %  to  6xft  in.  to  No.  8   2.35 

Beams  and  channels — 3  to  15  in   2.10 

Angles: 

3  in.  x  %  in.  and  larger   2.10 

3  in.  x  ft  in.  and  y8  in   2.55 

lVz  to  2%  in.  x  ft  in.  and  thicker   2.20 

iy2  to  2y2  in.  x  y8  in   2.30 

1  to  1%  in.  x  ft  in   2.30 

1  to  lVt  in.  x  %  in   2.35 

Tees: 

1%  to  2y2x%  in   2.25 

iy2  to  2y2xft  in   2.35 

3  in.  and  larger   2.20 

Triangle  Mesh — Prices  over  last  month  remain  unchanged, 
the  following  quotations,  however,  being  approximate: 


PRICE  PER  100  SQ.FT. 

,  Plain  Material  ,  ,  Galvanized  , 

Less  Than  Less  Than 

Car  Lots  Car  Lots 

Carload       and  Over     Carload    and  Over 
Lots       10,000  Sq.Ft.      Lots    10,000  Sq. Ft. 


Btyle 
No. 


Cross  Sec. 
Area  per 
Ft.  Width 


t4 

0 

102 

$1 

00 

$1 

.23 

$1 

12 

$1 

34 

5 

0 

077 

0 

SO 

0 

97 

0 

89 

1 

(10 

r, 

0 

058 

0 

63 

0 

77 

0 

71 

0 

8-1 

n 

0 

041 

0 

49 

0 

60 

0 

55 

0 

66 

t23 

0 

170 

1 

69 

2 

05 

1 

88 

2 

24 

24 

0.142 

1. 

46 

1 

77 

1 

62 

1 

93 

25 

0 

124 

1 

29 

1 

57 

1 

43 

1 

71 

f26 

0 

110 

1 

17 

1 

42 

1 

30 

1 

55 

t27 

0 

085 

0 

96 

1 

17 

1 

07 

1 

28 

28 

0 

066 

0 

SO 

0 

97 

0 

89 

1 

06 

29 

0 

049 

0 

(16 

0 

80 

0 

73 

0 

87 

31 

0 

261 

2 

49 

3 

02 

2 

76 

3 

29 

32 

0 

225 

2 

16 

2 

62 

2 

40 

2 

86 

33 

0 

196 

1 

93 

2 

34 

2 

14 

2 

55 

34 

0 

140 

1 

48 

1 

80 

1 

64 

1 

96 

35 

0 

109 

1 

17 

1 

42 

1 

30 

1 

55 

36 

0 

075 

0 

87 

1 

05 

0 

97 

1 

15 

38 

0 

380 

3 

55 

4 

30 

3 

93 

4 

68 

f  39 

0 

325 

3 

05 

3 

70 

3 

38 

4 

03 

4  0 

0 

283 

2 

68 

3 

25 

.  2 

97 

3 

54 

4  1 

0 

208 

2 

05 

2 

48 

2 

27 

2 

70 

4  2 

0 

1  51 

1 

55 

1 

88 

1 

72 

2 

05 

N3 

0 

101 

1 

10 

1 

34 

1 

23 

1 

46 

jThis  material  is  made  in  regular  widths  of  18,  22,  26,  30, 
34,  42,  46,  50,  54  and  58  in.  Standard  lengths  of  rolls  are  150, 
300  and  600  ft.    Cutting  to  special  length  is  charged  extra. 

Bars,  Concrete  Reinforcing — Although  the  demand  for 
structural  shapes  is  rather  slack  at  the  millf,  the  market  is 
still  very  strong  because  of  the  number  of  orders  for  war  sup- 
plies. In  the  Pittsburgh  district  there  has  been  an  excep- 
tional volume  of  business  for  the  warehouse  men,  and  the  price 
as  a  result  has  jumped.  In  New  York  no  improvement  is  no- 
ticeable and  the  quotations  remain  the  same  as  a  month  ago. 
Prices  are  as  follows: 

,  Cents  per  Pound- 


Mill 
Shipments, 

Size  Pittsburgh 

%  in.  and  longer   1.30 

%  in   1.35 

y2  in   1.40 

%  in   1.55 

%  in   1.80 


Delivered 
from 

♦Warehouse,  Warehouse, 
Pittsburgh      New  York 


1.65 
1.70 
1.75 
1.90 
2.15 


2.05  to  2.10 

2.10  to  2.15 

2.25  to  2.30 

2.35  to  2.40 

2.70  to  2.75 


*Bars  from  warehouse  are  cut  to  desired  length  without 
extra  charge.    These  prices  are  for  carload  lots. 

Steel  Sheet  Piling- — Conditions  are  unchanged  and  prices 
remain  steady  at  1.55  to  1.60  per  100  lb.  f.o.b.  Pittsburgh. 

Freight  Rates — The  freight  rate  on  finished  steel  products 
in  the  Pittsburgh  district,  inculding  plates,  structural  shapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planished), 
chain,  etc.,  are  as  follows  in  cents  per  100  lb.;  Boston,  18.9;  Buf- 
falo, 11.6:  Baltimore,  15.4:  Cleveland,  10.5;  Cincinnati,  15.8; 
Chicago,  18.9:  Denver,  68.6:  New  Orleans,  30c;  New  York,  16.9; 
Philadelphia.  15.9;  St.  Louis,  23.6:  Minnesota  and  St.  Paul,  32.9. 
Pacific  Coast    (all   rail).  80c 
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CLAY  PRODUCTS 

Flue  Lining — There  has  been  no  improvement  in  business 
over  last  month,  and  prices  remain  unchanged,  with  a  dis- 
count of  80%  off  list.    At  this  rate,  prices  are  as  follows: 


FLUE  LINING  PRICE  PER  FOOT 


Size 

41/2xSV£-in. 
4y2xl3-in.  . 

7x7-in  

8y2x8y2-in. 


Weight 
in  Lb. 
 14  .  . 

 20.  . 

,  .15.  . 
.18.  . 


Price 
per  Ft. 
.  .  $0.07 
.  .  0.09 
.  .  0.08 
.  .  0.09 
.  .  0.13 


Size 

8%xl8-in. 
13xl3-in  .  . 
13xl8-in .  . 
18xl8-in .  . 


Weight 
in  Lb. 

 45. . . 

 45. . . 

 57.  .  . 

. . . .75.  .  . 


Price 
per  Ft. 
.  .$0.1S 
.  .  0.17 
.  .  0.24 
.  .  0.40 


8>2xl3-in  28. 

Sewer  Pipe — With  the  close  of  the  summer  season  near  at 
hand  there  seems  to  be  an  improvement  in  the  demand  for 
this  material.  However,  the  following  discounts  still  remain 
effective:  On  3  to  24  in.,  82%  0ff  list;  27  to  30  in.,  72%;  30 
to  36  in.,  67%.    At  these  discounts,  prices  are  as  follows: 


S'ze 


PRICE  OF  SEWER  PIPE  PER  FOOT 
Size 


3-  in   $0,045 

4-  in   0.045 

5-  in   0.072 

6-  in   0.072 

S-in   0.099 

10-in   0.144 

12-in   0.18 

15-in   0.243 


18-in  

20-in  

22-in  

24-in  

27-in   i.26 

30-in   1.54 

33-in   2.06 

36-in   2.31 


$0,342 
0.405 
0.54 
0.585 


METALS 

Copper — Dullness  prevailed  in  the  copper  market  during 
the  greater  part  of  the  month.  This  condition  was  caused, 
no  doubt,  by  the  excessive  production  and  the  falling  off  in 
demand.  Prices  were  pressed  steadily  during  the  greater 
portion  of  the  month  until  the  quotations  for  electrolytic 
reached  16c.  For  two  months  consumers  neglected  the  mar- 
ket to  such  an  extent  that  the  price  receded  from  over  21c 
to  16c.  During  the  last  days  of  the  month  electrolytic  cop- 
per advanced  18c.  for  botn  spot  and  30  days  delivered  but 
inquiry  failed  to  reveal  any  great  volume  of  business  'done 
at  the  high  price.  Numerous  small  transactions  were  re- 
ported, but  most  of  the  buyers  were  speculators.  Some  in- 
quiries for  round  lots  from  domestic  consumers  were  in  evi- 
dence, but  no  large  transactions  were  consummated  In 
some  quarters  it  is  intimated  that  the  increase  in  price  from 
16c.  to  18c.  was  a  result  of  manipulation  on  the  part  of  pro- 
ducers who  have  come  to  the  conclusion  that  the  metal  must 
be  supported  until  production  can  be  curtailed. 

Tin — While  fluctuations  in  the  tin  market  during  August 
were  not  marked,  in  general  the  tendency  towards  lower  quo- 
tations showed  a  strong  undertone.  In  some  quarters  im- 
provement m  the  demand  for  both  spot  and  future  metal  is 
expected,  it  being  felt  that  the  August  statistics  will  show 
a  smaller  visible  supply  with  heavier  deliveries  into  con- 
sumption. Arrivals  into  this  market  during  August  amount- 
ed to  3841  tons  and  stocks  afloat  for  ports  in  the  United 
States  amount  to  4439  tons.  The  price  of  tin  at  the  begin- 
ning of  the  month  was  35c.  and  at  the  close  the  quotation  was 
the  same,  although  during  the  interval  prices  had  been  as 
low  as  3314c. 

Lead — Until  late  in  the  month  prices  for  lead  were  steadily 
downward.  The  month  opened  with  a  market  quotation  of 
5.75c,  but  by  the  middle  of  the  month  prices  were  depressed 
to  4.5c.  per  pound.  Buying  was  limited  to  small  quantities 
and  producers  failing  to  observe  renewed  orders  from  for- 
eign sources  and  manufacturers  of  war  munitions  began 
throwing  stock  on  the  market.  Consumers  did  not  evince 
much  interest  even  at  the  lower  prices  until  well  towards 
the  end  of  the  month,  when  an  abrupt  change  took  place  and 
prices  advanced  rapidly  to  4.75c.  Consumers  became  in- 
terested as  usual  when  prices  advanced,  and  while  production 
is  reported  to  be  in  excess  of  the  demand  it  is  felt  among 
sellers  that  the  surplus  will  be  easily  absorbed. 

Spelter — There  was  a  steady  decline  in  spelter  during  the 
entire  month  until  the  last  week,  when  quotations  were 
advanced  sharply.  The  spot  price  at  the  beginning  of  the 
month  was  19c.  and  the  decline  continued  until  11c  was  the 
ruling  basis  for  trading.  However,  during  the  last  week  of 
the  month  a  fairly  good  demand  brought  an  upward  turn 
and  the  market  closed  strong  at  15c.  The  impression  pre- 
vailed that  a  short  interest  had  attempted  to  cover  and 
found  extreme  difficulty  without  paying  advancing  prices 
But  this  element  did  not  account  for  all  of  the  rise  and  no 
doubt  consumers  and  speculators  contributed  their  share  in 
the  change  of  prices  and  sentiment. 

Old  Metals — During  the  month  old  metals  have  been 
strong  and  fairly  active.  The  selling  prices  are  quoted  ap- 
proximately as  follows,  in  cents  per  pound: 

Copper,  heavy   cut   and   crucible   15% 

Coper,  heavy    and    wire   15  3? 

Copper,  light  and  bottoms   14U 

Heavy    machinery    composition                                           '  12  3/ 

Brass,  heavy                                                                    '•"  iqi| 

Brass,  light    91/, 

No.  1  clean  brass  turnings   1  3  34 

No.  1  composition  turnings    11% 

Lead,  heavy    43/ 

Tea  lead    4 

Zinc  scrap   [[  11% 

MISCELLANEOUS 

Swedish  (Norway)  Iron — The  market  at  present  is  prac- 
tically exhausted.  Efforts  are  being  made  by  some  of  the 
dealers  to  pick  -up  any  small  lots  obtainable,  but  with  little 
success. 

Asphaltum — Through  the  South  and  Middle  West  there 
has  been  a  considerable  amount  of  business.  .  One  of  the 
leading  interests  has  started  a  new  plant  in  Louisiana  to  aid 


in  supplying  these  sections.  Due  to  the  increased  volume  of 
work  and  the  strong  demand  for  Mexican  asphalt  petroleum 
the  price  has  been  increasing.  At  present  sheet  paving  as- 
phalt per  ton  in  packages  f.o.b.  refinery  is  quoted  at  $13  t» 

Blue  Stone — Dealers  were  able  to  maintain  the  same  prices 
during  the  month,  due  to  the  fact  that  production  was  de- 
creased borne  of  them  cut  a  cent  or  two  on  the  present 
prices,  but  the  following  are  fairly  steady:  Bronx  flagging 
sells  at  17c.  per  sq.ft.  and  Manhattan,  18c.  per  sq.ft  Curb- 
ing 5x16  in  sells  at  40c.  per  lin.ft.,  5x20  in.  at  45c;  sewer 
bottoms  5x5  ft.  by  3  in.  at  25c.  per  sq.ft.;  Belgian  bridging 
5x24  in.,  65c,  per  lm.  ft. 

wit?8;!,'?5'  Ties— One  of  the  larger  interests  closed  contracts 
ul¥lx  Ti  ?F  thl'1e.^.of  tl?e  principal  roads,  and  it  is  now  be- 
lieved that  conditions  have  reached  the  turning  point  and 
business  will  improve.  There  have  been  a  number  of  Eu- 
ropean inquiries  received  but  few  orders  are  coming  from 
the  other  side.  Freight  rates  are  still  high,  which  tlnds  to 
hold  prices  at  about  the  following  level:  First-class  stand- 
ard ties  7x9  in.  by  8  ft.  6  in.  sell  at  73c;  6x8  in.  by  8  ft  at 
61c,  these  prices  being  f.o.b.  New  York. 

CATALOG  NOTICES 

Templeton  Kenly  &  Co.,  Ltd.,  1020  South  Central  Ave 
fra^d^k'pp.^Vn"  N°'  SimP'6X  jaCkS'  ^ 

RnllPtinaglPn1Mmatrie  ,T9o1  Fisher  Building,  Chicago,  111. 

trated    8  pp'  6xH I' in Lubrlca tlon    of  Pneumatic   Tools.  Illus- 

Burd  High  Compression  Ring  Co.,  Rockford,  111.  Directory 
tra&Vpp*  ^xVin'.  trUCkS'  traCt°1S'  e"gineS-  etC"  I1,US" 

Studebaker  Corp.,  South  Bend  Ind.  Catalog  No  1005 
5x8  ir?1  wagons  and  dump   boxes.     Illustrated,   32  pp.,' 

Kaustine  Co.,  Inc.,  Ellicott  Square,  Buffalo,  N.  Y.  Catalog 
*x^U?nlne  Private  sewage  disposal  systems.    Illustrated,  16  pp.| 

Sweet's  Steel  Co.  Williamsport,  Penn.  Catalog.  Light  and 
et^^IlfultratllTo'x^ln^6  ^  ^rcinl  bars, 

.The  ^Globe   Ir°n   Roofing   &   Corrugating   Co.,  Cincinnati 

&«VSh  ?«aRtal°g  ~Hin  ?heet  metal  building  materials.  Ulus- 
tiated,  lbb  pp.,  ixlO  in. 

The  Raymond  W.  Dull  Co.,  Chicago,  111.  Catalog.  Sand 
and  gravel  washing  plants.    Illustrated,  80  pp.,  7x10  in. 

American  Pulverizer  Co.,  East  St.  Louis,  111.  Catalog  No  21 
Pulverizers,  air  separators.    Illustrated,  12  pp.,  3^x9  in. 

Berlin  Mills  Co.,  Portland,  Maine.  Pamphlet.  "Structural 
Wood  and  its  Preservation  from  Decay."  Illustrated,  26  pp., 
6x9  in.  ' 

r,  A  W-  Sske  ,Iron  Works,  78-80  Park  Place,  New  York. 
Catalog  Wrought  iron  railing  entrance  gates,  wire  fencing. 
Illustrated,  64  pp.,-8xl0y2  in. 

Lea-Courtney  Co.,  Newark,  N.  J.  Catalog  H-2.  Centrifugal 
pumps.     Illustrated,  64  pp.,  6x9  in. 

Cornell  Iron  Works,  26th  St.  &  11th  Ave.,  New  York  Cat- 
alog.    Rolling  steel  shutters.     Illustrated,  16  pp.,  6x9  in. 

The  Emerson  Pump  &  Valve  Co.,  Alexandria,  Va.  Catalog 
Steam  pumps.     Illustrated,  79  pp.,  6i4x9y2  in. 

Templeton,   Kenly   &    Co.,   Ltd.,    1020   South    Central  Ave 
Chicago,  111.    Catalog.    Simplex  Jacks.    Illustrated,  23  pages' 
6x9  in.  .10, 

INDUSTRIAL  NOTES 

<-'har,es  B»r«er.  Principal  Assistant  Engineer  to  George 
W.  I-uller,  Consulting  Engineer.  170  Broadway,  New  York  has 
resigned  to  accept  a  position  as  Consulting  Engineer  witli  the 
Atlantic  Refining  Co.,  Philadelphia,  Penn. 

The  Keuffel  «&  Esser  Co.,  Hoboken,  N.  J.,  has  been  awarded 
the  Grand  Prizes  at  the  Panama  Pacific  International  Exposi- 
tion, for  its  exhibit  of  drawing  materials,  slide  rules,  sur- 
veying instruments,  telescopic  sights  and  periscopes. 

The  Paeifie  Tank  &  Pipe  Co.,  Portland,  Ore.,  has  changed 
its  name  to  the  National  Tank  &  Pipe  Co.  The  personnel 
of  the  new  corporation  remains  the  same,  and  the  business 
policy  of  the  company  will  be  directed  along  the  same  lines 
as  it  has  been  during  the  past. 

Arthur  M.  Torrej,  formerly  with  the  soliciting  department 
of  Hildreth  &  Co.,  recently  resigned  to  take  charge  of  the 
Engineering  Contract  Department  of  W.  S.  Barstow  &  Co. 
50  Pine  St.,  New  York. 

The  Virginia  Bridge  &  Iron  Co.,  Roanoke,  Va.,  has  opened 
a  branch  office  in  the  First  National  Bank  Bldg.,  Denver,  Colo 
A.  R.  Peyton,  who  has  been  associated  with  this  company 
for  some  years  as  Contracting  Engineer,  will  be  in  charge. 

The  Duff  Mfg.  Co.,  Pittsburgh,  Penn.,  is  building  an  exten- 
sion 125x150  ft.  to  its  main  factory.  A  five-ton  bridge  trans- 
fer crane  and  monorail  conveying  svstem  is  also  being  in- 
stalled. 

The  New  Process  Gear  Corporation  has  recently  acquired 
the  plant  of  the  Monarch  Typewriter  Co.,  Syracuse.  N.  Y. 
Alterations  to  this  plant  will  be  made  so  as'  to  devote  its 
use  to  the  manufacture  of  automobile  differentials.  T  G. 
Meachem  is  Vice-Pres. 

The  Nelson-Blank  Mfg.  Co.,  manufacturing  machinist,  Clav 
and  Dubois  St.,  Detroit.  Mich.,  has  consolidated  with  the 
American  Pattern  Works.  The  new  concern  will  continue 
in  the  manufacture  of  wood  and  metal  patterns,  the  Nelson 
Two  Spindle  Adjustable  Drill  Head,  and  will  also  machine 
all  k-inds  of  automobile  parts.  Joseph  F.  Ruhr  is  Mgr.,  and 
Arne  T.  Nelson  is  Supt. 
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RAILWAYS — STEAM  AND  ELECTRIC 
Massachusetts — Worcester  Consolidated  St.  Ry. — This  com- 
pany  has  applied   to   the   City   Council   for   a   franchise  to 
relocate  its  track  on  Main  St.,  Westborough.     H.  C.  Page, 
Worcester,  is  Gen.  Mgr. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — Brooklyn  Rapid 
Transit  Co. — According  to  press  reports  this  company  has 
been  granted  a  franchise  to  construct  a  two-track  street 
railway  on  Atlantic  Ave.  from  Flatbush  Ave.  to  Shepherd 
Ave.,  about  five  miles.  A  connection  will  be  made  with  the 
existing  tracks  at  Atlantic  and  Fifth  Ave. 

New  Jersey — Public  Service  Ry. — This  company  will  con- 
struct a  railway  from  Port  Reading  Junction  to  Carteret,  via 
Chrome.  The  proposed  line  will  connect  with  the  Newark- 
Perth  Amboy  Fast  Line.    R.  E.  Danforth,  Newark,  is  Gen.  Mgr. 

Maryland — Cumberland  Valley  R.R. — According  to  press 
reports  this  company  plans  to  expend  approximately  $1,000,000 
for  the  improvement  of  its  line  in  Hagerstown.  T.  B.  Kennedy, 
Chambersburg,  Penn.,  is  Engr.    Noted  Mar.  25. 

Maryland — Mayor  Preston  has  presented  a  plan  to  the  City 
Planning  Commission  for  a  municipal  electric  belt  railway 
connecting  with  the  lines  of  the  Pennsylvania,  Baltimore  & 
Ohio,  Western  Maryland  and  Maryland  &  Pennsylvania  R.R. 
in  Baltimore,  also  for  a  new  Union  Station  at  the  Fallsway 
and  Biddle  St.  and  a  tunnel  system.  William  H.  Maltbie  and 
Daniel  B.  Banks  are  interested. 

West  Virginia — Kanawha  Valley  Traction  Co. — This  com- 
pany has  applied  to  the  City  Council  for  a  franchise  to  double 
track  its  line  on  Murdock  Ave.,  Parkersburg.  S.  Miller  Gal- 
laher,  Charleston,  W.  Va.,  is  Pur.  Agt.  and  Ch.  Engr. 

West  Virginia — Monongahela  Traction  Co. — This  company 
contemplates  the  construction  of  an  extension  from  Fairmont 
to  Glenville.    S.  B.  Miller,  Fairmont,  is  Ch.  Engr. 

North  Carolina — Central  Carolina  R.  R. — Surveys  are  being 
made  by  this  company  for  the  construction  of  a  railway  from 
Lillington  to  Swansboro,  N.  C,  about  125  miles.  W.  J.  Ed- 
wards, Sanford,  N.  C,  and  J.  R.  Baggett,  Lillington,  N.  C, 
are  interested.    Noted  Sept.  3. 

South  Carolina — Southern  Ry. — Bids  will  be  received  until 
Sept.  3  by  W.  H.  Wells,  Ch.  Engr.,  Washington,  D.  C,  for 
double  tracking  this  company's  line  from  Greenville  to  Greer, 
S.  C,  about  2C  miles.    Noted  Aug.  26. 

Alabama — L.  Beck  Musgrove  and  associates,  Jasper,  Ala., 
are  interested  in  a  project  to  construct  an  interurban  railway 
from  Jasper  to  Birmingham,  via  Ensley,  about  35  miles. 

Mississippi — Meriden  &  Gulf  R.R. — This  company  plans  to 
construct  a  railway  from  Columbus  to  Okolona,  Miss.,  thence 
to  Aliceville,  Ala.  G.  A.  Heard,  Brooksville,  Miss.,  is  interested. 

Louisiana — Alexandria  Electric  Ry. — This  company  has 
been  sold  to  the  city  for  $30,000,  which  plans  to  improve  and 
extend  the  line. 

Tennessee — Morgan-Fentress  Ry. — This  company  will,  ac- 
cording to  press  reports,  extend  its  line  from  Harriman 
beyond  the  Obed  River,  about  10  miles.  T.  H.  Enright, 
Harriman,  is  Vice-Pres.  and  Gen.  Mgr. 

Tennessee — Nashville  &  Eastern  R.R. — Preliminary  sur- 
veys are  being  made  by  this  company  for  the  construction 
of  an  electric  railway  from  Nashville  to  Smithville,  about 
55  miles.  Charles  Edwards,  Smithville,  is  interested.  Noted 
Aug.  5  and  Aug.  26. 

Ohio — Columbus  Ry.,  Power  &  Light  Co. — This  company 
plans  to  relay  its  tracks  on  Long  and  Main  St.,  Columbus. 
Harold  W.  Clapp,  Columbus,  is  Gen.  Supt. 

Ohio — Lake  Shore  Electric  Ry.  Co. — This  company  plans 
to  double  track  its  line  on  West  Erie  Ave.  between  Ashland 
Ave.  and  the  city  limits  in  Lorain.  L.  K.  Burge,  Sandusky, 
is  Gen.  Supt. 

+Ohio — Cleveland  &  Ohio  Central  Electric  Ry. — This  com- 
pany, recently  incorporated,  has  awarded  a  contract  for  the 
first  55  miles  of  its  proposed  railway  from  Cleveland  to 
Wooster,  Ohio,  to  the  LATHROP-SHEA  &  HENWOOD  CO., 
Buffalo,  N.  Y.    Noted  Aug.  26. 

Ohio — The  Tiffin  Chamber  of  Commerce  has  been  asked  to 
raise  a  bond  issue  of  $2000  toward  the  cost  of  making  a 
preliminary  survey  for  the  proposed  electric  railway  between 
Tiffin  and  Bucyrus,  Ohio.    A.  W.  Nyquist  is  interested. 

Indiana — -Evansville  &  New  Harmony  Traction  Co. — 
Press  reports  state  that  this  company  will  soon  start  work 
on  the  construction  of  its  proposed  electric  railway  from 
Evansville  to  New  Harmony,  Ind.,  about  30  miles.  C.  J. 
Siebert,  Evansville,  is  Gen.  Mgr.    Noted  July  15. 

Wisconsin — A.  E.  Appleyard,  Ashland,  is  interested  in  the 
construction  of  an  electric  railway  from  Ashland  to  Bay- 
field,  Wis. 

Kansas — Kansas  City  Southern  Ry. — This  company  has 
been  granted  a  20-year  franchise  for  trackage  rights  by  the 
Kansas  City  Commission  for  which  the  company  agrees  to 
replace  its  low  pier  bridge  across  the  Kaw  River  with  a 
new  two-pier  high-line  bridge  and  to  pay  part  of  the  cost 
of  viaducts  for  eliminating  the  grade  crossings  at  Fifth, 
Seventh  and  12th  St.  C.  E.  Johnston,  Kansas  City,  is  Ch. 
Engr. 

Kansas — Newton,  Kansas  &  Nebraska  R.R. — This  company 
"Will,  according  to  press  reports,  soon  start  work  on  the  con- 
struction of  its  proposed  railway  from  Newton  through  Har- 
vey, McPherson,  Dickinson,  Saline,  Clay  and  Washington 
Counties,  about  142  miles.  S.  O.  Waddell,  Newton,  is  Ch. 
Engr.    Noted  July  15. 

South  Dakota — Yankton  &  Northern  Ry. — This  company 
has  been  incorporated  to  construct  a  railway  from  Yankton 
to  Watertown,  S.  D.,  about  145  miles.  E.  S.  Johnson,  W.  J. 
Gantle  and  W.  E.  Heaton,  all  of  Yankton,  are  the  incor- 
porators. 

Wyoming — The  Popsia  Coal  Co.,  Hudson,  plans  to  construct 
a  railway  from  Shoshone  to  the  northwestern  coal  fields. 
H.  O.  Barber  is  Mgr. 

Montana — Press  reports  state  that  North  Country  farm- 
ers and  the  American  Society  of  Equity  contemplate  the 
construction  of  an  electric  railway  from  Opheim  to.  Nashua, 


Mont.,  to  gain  a  more  efficient  means  of  transportation  to 
the  line  of  the  Great  Northern  Ry. 

Texas- — Crosby  ton-South  Plains  R.R. — This  company,  it  is 
reported,  has  been  taken  over  by  the  Santa  Fe  System,  which 
plans   to   extend   same.     A.   B.   Spencer,   Crosbyton,   is  Gen. 

Mgr. 

Texas — Rio  Grande  Ry. — This  company  has  agreed  to  con- 
vert the  railway  which  runs  between  Brownsville  and  Point 
Isabel,  a  distance  of  22  miles,  into  a  standard-gage  line  and 
to  make  other  improvements  including  the  operation  of  an 
electric  street  railway  in  Brownsville  and  the  dredging  of  a 
deep-water  channel  to  connect  with  the  outer  deep  water 
of  the  gulf,  provided  a  bonus  of  $75,000  is  raised  toward 
the  proposed  work.  The  entire  cost  of  the  project  is  $400,- 
000.    John  J.  Harden  is  Chn.  of  the  Bonus  Com. 

Oklahoma — Tulsa  Traction  Co.- — This  company,  recently 
incorporated,  will  take  over  the  Union  Traction  Co.  and  con- 
struct an  extension  to  Sapulpa,  about  15  miles.  Plans  are 
also  being  considered  for  an  extension  to  Okmulgee,  via 
Bixby,  about  35  miles.  A.  J.  Biddison,  I.  F.  Crow,  G.  C.  Steb- 
bins,"  W.  E.  Bennett  and  J.  S.  Pearce,  all  of  Tulsa,  are  the 
incorporators. 

Washington — Washington  Electric  Ry. — This  company  has 
secured  a  right-of-way  about  15  miles  southeast  of  Chehalis, 
in  Lewis  County,  where  it  plans  to  construct  an  electric  rail- 
way.   H.  C.  Coffman,  Chehalis,  is  Pres.  and  Gen.  Mgr. 

Ontario — The  Hydro-Electric  Power  Commission  is  having 
surveys  made  for  the  construction  of  a  railway  from  Hamilton 
to  Port  Dover  and  other  points  on  Lake  Erie.  F.  Gaby,  To- 
ronto, is  Ch.  Engr. 

LIGHT,  HEAT  AND  POWER 

Ringhamton,  N.  Y. — The  City  Council  has  authorized  the 
sale  of  $148,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  municipal  electric-light  and  power 
plant.    D.  W.  Foster  is  City  Clk. 

+Syracuse,  N.  Y. — The  Globe  Malleable  Iron  Works,  108 
Greenway  Ave.,  has  awarded  the  contract  for  a  34x52-ft.,  one- 
story  power  house  to  the  W.  J.  BURNS  CO.,  Syracuse,  at 
$4000. 

Millville,  N.  J. — The  City  Commissioners  have  passed  a 
resolution  to  ask  for  bids  for  the  installation  of  a  municipal 
electric-light  plant.  Plans  for  the  proposed  plant  have  been 
approved.    N.  B.  Wade  is  City  Engr. 

Tarentum,  Penn  The  Borough  Council  has  authorized  the 

expenditure  of  $21,000  for  improvements  to  the  municipal  elec- 
tric-light plant.  Sidney  B.  Martin,  Penn  Bldg.,  Pittsburgh,  is 
Engr. -in -Charge. 

Baltimore,  Md  It  is  reported  that  plans  are  being  con- 
sidered for  the  establishment  of  a  municipal  electric-light 
plant,  power  to  be  obtained  from  Jones  Falls.  The  estimated 
cost  is  $200,000.  Ezra  B.  Whitman,  Fidelity  Bldg.,  is  Consult. 
Engr. 

Baltimore,   Md. — The   Bartlett-Hay ward   Co.   will  build  a 

one-story  boiler  house  and  power  building  at  Scott  and  Ram- 
say St.  to  cost  about  $4000.  The  building  will  be  fireproof, 
43x62-ft.  Motors  of  5000-hp.  capacity  will  be  installed,  while 
the  boilers  will  aggregate  1000  hp. 

+Nebo,  N.  C. — The  Morganton  Light  &  Power  Co.,  Morgan- 
ton,  N.  C,  has  awarded  the  contract  for  the  construction  of  a 
dam  across  the  Catawba  River  at  a  point  near  Nebo  to  the 
ELLIOTT  BUILDING  CO.,  Hickory,  N.  C,  at  about  $110,000. 

Anniston,  Ala. — The  City  Council  has  granted  a  franchise 
to  the  Alabama  Power  Co.  to  extend  its  gas  mams  to  Oxford, 
a  distance  of  three  miles.  Estimated  cost,  $11,000.  The  com- 
pany is  also  extending  its  mains  to  Blue  Mountain,  a  suburb, 
at  a  cost  of  $5000.    A.  L.  Kenyon  is  Mgr. 

Hazard,  Kt, — The  Kentucky  River  Power  Co.,  recently  or- 
ganized, will  build  a  power  plant,  to  cost  $300,000,  to  develop 
about  5000  hp.  to  serve  the  coal-mining  district  of  the  state. 
A  25-mile  transmission  system,  costing  $25,000,  will  be  con- 
structed. R.  L.  Cornell,  Hazf  rd,  is  Mgr.  and  Engr.  Noted 
Aug.  26. 

+  Akron,  Ohio — The  Falls  Rubber  Co.  has  awarded  the  con- 
tract for  the  construction  of  a  power  house  to  the  AKRON 
STORAGE  &  CONTRACTING  CO.,  at  about  $5000. 

Batavia,  Ohio — It  is  reported  that  the  Village  Council  has 
decided  to  close  down  the  municipal  generating  station,  and 
will  purchase  energy  for  operating  the  municipal  system  from 
the  Cincinnati,  Georgetown  &  Portsmouth  Traction  Co.,  Cin- 
cinnati. 

Northfield,  Ohio — An  election  will  be  held  Sept.  20  to  vote 
on  the  question  of  issuing  $12,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  installation  of  a  municipal  elec- 
tric-light system  in  Northfield. 

LaFayette,  Ind  The  General  Service  Co.  will  shortly  be- 
gin the  construction  of  a  condensing  plant  to  cost  about 
$150,000  at  present,  and  about  $300,000  when  fully  equipped. 
One  2500-kw.  unit  will  be  installed  at  once,  and  the  building 
will  have  an  ultimate  capacity  of  10,000  kw.  Thomas  Dono- 
hue  is  Mgr.  and  Ch.  Engr. 

+  Dowagiae,  Mich.— The  Board  of  Public  Works  has  award- 
ed the  contract  for  a  new  generator  and  switchboard  for  the 
municipal  electric-light  plant  to  the  WESTINGHOUSE  ELEC- 
TRIC &  MFG.  CO.,  Pittsburgh,   Penn.,  at  $5725. 

Kalamazoo,  Mich.- — An  election  will  be  held  Sept.  7  to  sub- 
mit to  the  voters  the  question  of  issuing  $350,000  in  bonds  for 
extensions  and  improvements  to  the  municipal  electric-light 
plant.     Clarence   L.   Miller   is  City  Clk. 

Lakefield,  Minn. —  (Official) — See  item  under  "Water  Sup- 
ply— Irrigation." 

Waseea,  Minn. — It  is  reported  that  the  installation  of  a 
gas  plant  in  Waseca,  to  cost  between  $65,000  and  $75,000,  is 
under  consideration. 

+Haviland,  Kan. — The  contract  for  constructing  and  equip- 
ping an  electric-light  plant  has  been  awarded  to  the  F.  D. 
MARTIN  CONSTRUCTION  CO.,  Rialto  Bldg.,  Kansas  City,  Mo., 
at  $4295.  E.  T.  Archer  &  Co.,  New  England  Bldg.,  Kansas 
City,  Mo.,  is  Engr.-in-Charge.     Noted  July  29. 
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South  Haven,  Kan. — It  is  reported  that  the  South  Haven 
Electric  Light  Co.  will  soon  install  a  new  generating  unit, 
and  will  purchase  a  25-hp.  oil  engine,  one  30-kw.  generator 
and  exciter.    J.  R.  Britton  is  Mgr. 

Edgar,  Neb. — Bids  will  be  received  until  1  p.m.,  Sept.  3, 
by  the  Mayor  and  City  Council  for  the  construction  of  a 
municipal-electric  light  plant,  including  some  electrical  ma- 
terial, construction  of  pole  line,  and  adapting  the  city  pump 
and  well  to  electric  drive.  The  estimated  cost  is  $6000.  W. 
J.  Breckenridge  is  City  Clk. 

Willow  Lake,  S.  D. — B.  H.  Lamont,  Willow  ,  Lake,  con- 
templates the  establishment  of  an  electric-lighting  system  to 
serve  Clark  County.    A  24-hr.  service  will  be  furnished. 

+Knobnoster,  Mo. — It  is  reported  that  the  Johnson  County 
Light  &  Power  Co.,  recently  incorporated,  has  awarded  the 
contract  for  the  construction  of  a  $10,000  electric-light  plant 
to  the  STANDARD  ENGINEERING  CO.,  Kansas  City.  J.  J. 
Freundlich,  509  Republic  Bldg.,  Kansas  City,  is  Official-in- 
Charge. 

Corning,  Ark. — George  A.  Booser,  owner  of  the  local  elec- 
tric-light plant,  is  considering  changing  the  system  from  di- 
rect to  alternating-current,  and  building  transmission  lines 
to  Success  and  Datto. 

+Denton,  Tex. — The  contract  for  the  construction  of  a 
power  plant  for  the  College  of  Industrial  Arts  has  been 
awarded  to  J.  F.  JOHNSON  at  $7500. 

+Huntsville,  Tex. — The  contract  for  heating  and  plumbing 
equipment  in  the  Sam  Houston  Normal  School  has  been 
awarded  to  KENNISON  BROS.,  at  $28,473. 

+  San  Marcos,  Tex. — The  contract  for  heating  and  plumbing 
equipment  in  the  Southwest  Texas  Normal  School  has  been 
awarded  to  DONNELLY  &  WHITE,  at  $40,798. 

Lewiston,  Idaho — The  Lewiston  Commercial  Club  is  con- 
sidering a  plan  to  build  a  dam  and  power  plant  on  either 
the  Snake  or  the  Clearwater  River,  to  furnish  energy  for 
lighting  and  other  purposes.  Robert  S.  Erb  is  Pres.  of  the 
Commercial  Club. 

Stanwood,  Wash. — The  City  Council  has  granted  a  fran- 
chise to  George  W.  Kunze,  Arlington,  for  furnishing  elec- 
tricity to  the  town  for  a  period  of  50  years.  It  is  reported 
that  Mr.  Kunze  will  purchase  the  local  plant,  owned  by  C.  A. 
Query,  at  $12,250,  and  will  establish  a  lumber  mill  to  bedriven 
by  electricity. 

+Portland,  Ore. — The  contract  for  installing  heating  and 
ventilating  equipment  in  the  Franklin  High  School  has  been 
awarded  to  J.  F.  SHEA,  at  $22,928.    Noted  July  29. 

Eureka,  Calif. — It  is  reported  that  the  Western  States  Gas 
&  Electric  Co.  will  spend  $12,000  in  enlarging  its  plants  in 
Humboldt  County.  H.  L.  Jackman,  Eureka,  is  Mgr.  and  Cont. 
Agt. 

Merced,  Calif. — It  is  reported  that  the  San  Joaquin  Light  & 
Power  Co.,  Fresno,  will  build  a  $65,000  substation  at  Merced. 
H.  H.  Adams  is  Local  Mgr.  and  Gen.  Supt.  at  Merced. 

Ontario,  Calif. — The  Ontario-Upland  Gas  Co.  will  enlarge 
its  plant  and  lay  new  mains  at  an  estimated  cost  of  $20,000. 

Liverpool,  N.  S. — T.  R.  Bartling,  Town  Engr.,  has  been 
authorized  to  prepare  plans  and  call  for  bids  at  once  for  im- 
provements to  the  municipal  electric-light  plant  to  cost 
about  $15,000. 

BRIDGES 

Manchester,  N.  H. — Plans  for  the  new  bridge  at  South 
Kim  St.  will  soon  be  completed.  Its  cost,  about  $75,000,  will 
be  divided  as  follows:  The  city  will  pay  $40,000,  the  Boston 
&  Maine  R.R.,  $24,000,  and  the  Manchester  St.  Ry.,  $12,000.  S. 
J.  Lord  is  City  Engr.    Noted  July  15. 

+Lawrence,  Mass. —  (Official) — Bids  were  received  Aug.  16 
by  the  Commissioners  of  Essex  County  for  rebuilding  the  Lor- 
ing  St.  Bridge  over  the  Shawsheen  River,  Lawrence,  from 
the  following:  Hyde  Park  Construction  Co.,.  Boston,  $13,- 
714;  William  Francis  Fitzgibbon,  Beverly,  $15,784;  Hynes  Con- 
struction Co.,  Wales,  $16,929;  LAWLER  BROS.,  Charlestown, 
$20,051  (awarded  contract);  Michiel  L.  Camarco,  Lee,  $22,656- 
William  L.  Miller  Co.,  Boston,  $22,769;  W.  N.  Pike  &  Sons, 
Lawrence,  $22,149  (unsigned  bid).    Noted  Aug.  5. 

Bristol,  Conn — Plans  are  being  prepared  by  Carleton  W. 
Buell,  City  Engr.,  for  a  steel  bridge  over  the  Pequabuck  River 
on  Broad  St. 

★Westport,  Conn. —  (Official) — Bids  will  be  received  until 
2  p.m.,  Sept.  22,  by  the  State  Highway  Commissioner,  Cap- 
itol, Hartford,  for  the  construction  of  a  single-leaf  deck  lift 
bridge  over  the  channel  of  the  Saugatuck  River,  Westport, 
and  for  electrical  equipment  necessary  to  operate  the  bridge. 
C.  J.  Bennett  is  State  Highway  Comr. 

Elizabeth,  IV.  J. — Bids  will  be  received  until  Sept.  7  by  the 
Board  of  Chosen  Freeholders  of  Union  County  for  the  con- 
struction of  two  bridges,  one  on  the  Lower  Rd.,  Rahway,  and 
the  other  on  Hussa  St.,  Linden. 

Bangor,  Penn. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  17,  by  George  F.  P.  Young,  Controller  of  Northamp- 
ton County,  Easton,  for  the  construction  of  a  reinforced-con- 
crete  bridge  over  Martin's  Creek  in  the  Borough  of  Bangor 
known  as  County  Bridge  No.  48. 

Halifax,  Penn — The  State  Water  Supply  Commission  has 
approved  the  application  of  the  Pennsylvania  R.R.  for  per- 
mission to  build  a  bridge  over  Armstrong  Creek  near  Halifax 
A.  C.  Shand,  Philadelphia,  is  Ch.  Engr. 

Jenkintown.  Penn. — Plans  are  being  prepared  for  a  new 
bridge  over  the  tracks  of  the  Philadelphia  &  Reading  Ry.  on 
Switchville  St.,  Jenkintown.  It  will  be  a  110-ft.  steel  span. 
The  estimated  cost  is  $40,000.  John  N.  Jacobs,  Norristown  is 
Controller  of  Montgomery  County. 

+Johnsonburg,  Penn. — The  Town  Council  has  awarded  the 
contract  for  the  construction  of  a  reinforced-concrete  bridge 
over  the  East  Branch  of  the  Clarion  River  to  HARRY  KOONS 
Johnsonburg,  at  $6300. 

+Pittsburgh,  Penn. —  (Official) — The  Commissioners  of  Al- 
legheny County  have  awarded  the  contract  for  repairs  to  ap- 


proaches and  floor  of  Bridge  No.  6  over  the  Youghiogheny 
River,  to  C.  W.  HAGGART,  323  Fourth  Ave.,  Pittsburgh,  at 
$18,425.    Noted  Aug.  12. 

Uniontown,  Penn. — Bids  will  be  received  until  noon,  Sept.  28, 
by  Harry  Kisinger,  Controller  of  Fayette  County,  Uniontown, 
and  by  the  Controller  of  Westmoreland  County,  Greensburg, 
for  the  construction  of  a  plate  girder  bridge  with  concrete 
substructure  and  floor,  over  Jacobs  Creek  at  West  Overton, 
between  the  two  counties. 

Courtland,  Va. —  (Official) — The  Board  of  Supervisors  of 
Southampton  County  announces  that  it  is  not  in  a  position  to 
build  the  proposed  Cary  Bridge  over  the  Nottaway  River  at 
present,  and  the  advertisement  for  bids  to  be  received  until 
Sept.  3  has  been  recalled.    Noted  Aug.  26. 

Richmond,  Va. — Press  reports  state  that  the  Administra- 
tive Board  has  directed  the  City  Engineer  to  prepare  plans 
for  the  construction  of  a  bridge  over  Grace  St.  from  Taylor's 
Hill  (22d  St.)  to  Memorial  Hospital.  The  cost  is  tentatively 
estimated  at  $250,000.    Charles  E.  Boiling  is  City  Engr. 

Keyser,  W.  Va. — Bids  will  be  received  until  Sept.  14  by  J. 
V.  Bell,  Clk.  of  Mineral  County,  for  the  construction  of  two 
reinforced-concrete  bridges,  one  30-ft.  span  over  Georges  Run, 
and  one  50-ft.  span  over  Beaver  Run,  both  with  14-ft.  road- 
ways. 

♦Athens,  Ga — The  Commissioners  of  Clarke  County  have 
awarded  the  contract  for  repairing  the  Princeton  Bridge  to 
the  EAST  ST.  LOUIS  BRIDGE  CO.,  East  St.  Louis,  111.,  at 
$4357.    Noted  July  15. 

HhDalton,  Ga — (Official) — Bids  will  be  received  until  1:30 
p.m.,  Sept.  11,  by  H.  J.  Wood,  Ordinary  and  Chn.  of  County 
Bd.  of  Whitfield  County,  for  the  construction  of  a  reinforced- 
concrete  bridge  across  Coahulla  Creek.  It  will  have  one  80- 
ft.  and  one  25-ft.  span.    Noted  Aug.  19. 

Jesup,  Ga. —  (Official) — Plans  will  be  completed  about  Sept. 
10  for  the  construction  of  a  bridge  across  the  Altamaha  River 
between  Wayne  and  Liberty  Counties.  Ira  M.  Raybon,  Jesup, 
is  Clk.  Bd.  of  Comrs.  of  Wayne  County.    Noted  Aug.  19. 

Macon,  Ga — It  is  reported  that  the  Central  of  Georgia  Ry. 
will  build  a  concrete  viaduct  on  Plum  St.  between  Fifth  and 
Sixth  St.,  to  cost  about  $75,000.  The  work  will  be  done  in 
connection  with  the  new  union  passenger  station  at  the  foot 
of  Cherry  St.  J.  M.  Fitzgerald,  Macon,  is  Supvr.  of  Bridges 
and  Bldgs.,  Central  of  Georgia  Ry. 

+Johnsonville,  Tenn. — The  Nashville,  Chattanooga  &  St. 
Louis  Ry.  has  awarded  the  contract  for  a  new  steel  draw- 
bridge over  the  Tennessee  River  in  Johnsonville,  to  H.  M. 
GOULD,  Nashville. 

Lancaster,  Ky — The  Fiscal  Court  of  Garrard  County  has 
voted  to  build  a  bridge  across  White  Creek  in  the  Point 
Lick  section. 

Akron,  Ohio — Bids  will  be  received  until  Sept.  17  by  the 
Board  of  Commissioners  of  Summit  County  for  the  construc- 
tion of  the  substructure  of  the  Glchrist  Bridge  in  Springfield 
Township.    C.  L.  Bower  is  Clk.  of  Comrs. 

Ashland,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Sept.  17,  by  the  Board  of  Commissioners  of  Ashland  County 
for  the  construction  and  repair  of  five  county  bridges.  H.  C 
Westover  is  County  Audr.    B.  Welty  is  Clk.  of  Comrs. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Sept.  16, 
by  the  Commissioner  of  Purchases  and  Supplies,  Room  511, 
City  Hall,  for  foundations,  approaches  and  structural  steel 
work  for  the  Union  Ave.  grade  crossing.  Robert  Hoffman  is 
City  Engr. 

Dayton,  Ohio — The  Directors  of  the  Miami  Conservancy 
District  have  approved  the  plans  of  the  Pennsylvania  R.R.  for 
a  bridge  over  the  Miami  River  replacing  the  one  washed  away 
by  the  flood  of  1913.  It  will  cost  about  $300,000.  The  Big 
Four  and  the  Cincinnati,  Hamilton  &  Dayton  lines  will  also 
use  the  bridge. 

+Marysville,  Ohio — The  Board  of  Commissioners  of  Union 
County  has  awarded  bridge  contracts  to  the  CAPITOL  CON- 
STRUCTION CO.,  Columbus,  at  $4676  for  the  Ford  Bridge  and 
to  the  BELLEFONTAINE  BRIDGE  &  IRON  CO.,  Bellefon- 
taine,  at  $3197  for  the  Jones  Bridge. 

Warren,  Ohio — Bids  will  be  received  until  Sept.  13,  by 
the  Board  of  Commissioners  of  Trumbull  County  for  the  con- 
struction of  the  Griswold  St.  Bridge,  Warren.  W.  R  Har- 
rington is  County  Audr. 

Drowastowa,  Ind. —  (Official) — Bids  will  be  received  until 
Sept.  7  by  the  Commissioners  of  Jackson  County  for  the  con- 
struction of  nine  bridges.    Albert  Leudtke  is  Audr. 

Corydon,  Ind. —  (Official) — Bids  will  be  received  until  2  pm, 
Sept.  7,  by  the  Commissioners  of  Harrison  County  for  the  con- 
struction of  three  steel  bridges.    J.  L.  O'Banno'n  is  Audr. 

Crawfordsville,  Ind — (Official) — Bids  will  be  received  until 
10  a.m.,  Sept.  7,  by  the  Commissioners  of  Montgomery  County 
for  the  construction  of  several  bridges.    B.  B.  Engle  is  Audr. 

+  Crown  Point,  Ind. — It  is  reported  that  the  contract  for 
the  construction  of  a  concrete  bridge  on  the  Lincoln  High- 
way in  Lake  County  has  been  awarded  to  the  ENGINEERING 
CONSTRUCTION  CO.,  106  North  LaSalle  St.,  Chicago,  111,  at 
$10,990. 

Danville.  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  11,  by  the  Commissioners  of  Hendricks  County  for 
the  construction  of  five  bridges  and  the  repair  of  others.  L. 
W.  Borders  is  Audr. 

Hartford  City,  Ind — (Official) — Bids  will  be  received  until 
2  p.m.,  Sept.  6,  by  the  Commissioners  of  Blackford  County 
for  the  construction  of  two  concrete  bridges.  J.  L.  McGeath  is 
Audr. 

Hartford  City,  Ind. — The  City  Council  plans  the  construc- 
tion of  two  new  bridges  over  Little  Lick  Creek  at  Jefferson 
St.  and  Spring  St.,  estimated  to  cost  $4000  and  $2000  respec- 
tively. 

Indianapolis,  Ind. — Bids  will  be  received  until  10  a.m.,  Sept. 
3,  by  the  Board  of  Park  Commissioners  for  the  construction 
of  a  trestle  over  Pleasant  Run  at  Michigan  St. 
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Peru,  ind. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  8,  by  the  Commissioners  of  Miami  County  for  the  con- 
struction of  a  concrete  bridge  in  Richland  Township.  F.  K. 
McElheny  is  Audr. 

Rensselaer,  Ind. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Sept.  7,  by  the  Commissioners  of  Jasper  County  for  the 
construction  of  several  bridges.    J.  P.  Hammond  is  Audr. 

4-Kiohmond,  Ind. —  (Official) — The  Board  of  Commissioners 
of  Wayne  County  has  awarded  the  contract  for  the  construc- 
tion of  four  bridges  to  ISAAC  E.  SMITH,  Richmond,  at  $23,000 
for  the  four.  The  work  includes  the  North  12th  St.  Bridge 
in  the  City  of  Richmond:  the  Short  Creek  Bridge;  the  Center- 
ville  Bridge  and  the  McConaha  Bridge.    Noted  Aug.  19. 

Warsaw,  Ind. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  9.  by  the  Commissioners  of  Kosciusko  County  for 
the  construction  of  nine  bridges.     V.  D.  Mock  is  Audr. 

Lansing,  Mich. — Under  the  terms  of  the  new  trunk  line 
highway  law,  passed  by  the  last  legislature,  the  State  High- 
way Commission  will  spend  about  $80,000  this  year  for  con- 
structing new  bridges.  Frank  F.  Rogers  is  State  Highway 
Co  mi-. 

Itiehlanil  Center,  Wis. — Plans  are  being  prepared  by  H.  A. 
Abbott,  Div.  Engr.,  State  Highway  Comn,  for  three  steel 
bridges  with  concrete  floors  and  abutments,  40-,  60-  and  80-ft. 
spans  respectively,  in  Richland  Center.    R.  Sutt  is  City  Clk. 

Brainenl,  Minn. — Bids  will  be  received  until  2  p.m.,  Sept. 
7,  by  C.  W.  Mahlum,  Audr.  of  Crow  Wing  County,  for  a  bridge 
over  the  Pine  River  to  consist  of  three  30-ft.  spans  on  rein- 
forced-concrete  abutments;  also  for  the  construction  of  two- 
re  info  iced-  cone  rete  bridges. 

+  Crookston,  Minn. — The  Commissioners  of  Polk  County 
have  awarded  contracts  for  the  construction  of  14  steel 
bridges  in  various  townships  to  GRUND  &  NORDQUIST,  Pitt, 
Minn.,  at  $19,991. 

Mankato,  Minn. — It  is  reported  that  the  city  of  Mankato 
has  retained  Donald  Price,  Omaha,  Neb.,  to  prepare  plans  for 
a  reinforced-concrete  bridge  across  the  Minnesota  River  at 
Mankato.  It  will  be  about  560  ft.  long,  and  the  cost  must 
not  exceed  $80,000.  J.  H.  A.  Brahtz,  Consult.  Engr.,  St.  Paul, 
will  supervise  the  construction  work. 

+  Wadena,  Minn. —  (Official) — The  Commissioners  of  Wa- 
dena Countv  have  awarded  the  contract  for  the  construction 
of  State  Bridge  No.  1551  to  the  MINNEAPOLIS  BRIDGE  CO., 
Minneapolis,  at  $4875.  Other  bidders  were:  Hennepin  Bridge 
Co.,  $5376;  Great  Northern  Bridge  Co.,  $5350;  Illinois  Steel 
Bridge  Co.,  $4950;  Plymouth  Construction  &  Repair  Co.,  $5660. 
Noted  Aug.  12. 

+Girard,  Kan. —  (Official) — The  Commissioners  of  Crawford 
County  have  awarded  contracts  for  the  construction  of  four 
steel  girder  bridges  to  the  CONCRETE  STEEL  &  CON- 
STRUCTION CO.,  Joplin,  Mo.,  at  $3510,  and  for  one  concrete 
bridge  to  the  TOPEKA  BRIDGE  &  IRON  CO.,  Topeka,  at 
$1060.     Noted   Aug.  12. 

Kansas  City,  Kan. — It  is  reported  that  plans  prepared  by 
R.  L.  McAlpine,  County  Engr.  of  Wyandotte  County,  for  a 
single-deck  bridge  with  27-ft.  roadway  and  double  car  tracks 
over  the  Kaw  River  on  Central  Ave.,  were  not  approved  by 
the  War  Department.  New  plans  will  be  prepared  bv  Har- 
rington, Howard  &  Ash,  Consult.  Engr.,  Orear-Leslie"  Bldg., 
Kansas  City,  Mo.  The  estimated  cost  is  $450,000,  to  be  di- 
vided between  Wvandotte  Countv  and  the  Metropolitan  St. 
Ry.  Co.,  Kansas  City,  Mo.    Noted  May  27  and  July  8. 

+ Mound  City,  Kan. — The  Board  of  Commissioners  of  Linn 
County  has  awarded  the  contract  for  the  construction  of  four 
bridges  to  the  TOPEKA  BRIDGE  &  IRON  CO.,  Topeka,  at 


+Topeka,  Kan. — The  city  has  awarded  the  contract  for  the 
construction  of  a  bridge  across  Shunganunga  Creek  on  Lin- 
coln St.  to  ALLEN  &  FULTON,  Topeka,  at  $11,524.  Other  bid- 
ders were:  Fred  Luttjohann,  $11,900,  and  the  Topeka  Bridge 
Co.,  $13,850.    Noted  July  8. 

+Fremont,  Neb. —  (Official) — The  Commissioners  of  Dodge 
County  have  awarded  the  contract  for  all  county  bridge  con- 
struction for  a  period  of  one  year  to  the  STANDARD  BRIDGE 
CO.,  Omaha.    Five  other  bids  were  received.    Noted  Aug.  12. 

+Medora,  IV.  D. — The  National  Park  Transcontinental 
Highway  Association  has  awarded  the  contract  for  the  con- 
struction of  a  bridge  over  the  Little  Missouri  River  at  Medora 
to  the  ILLINOIS  STEEL  BRIDGE  CO.  at  $17,000,  including  ap- 
proaches and  riprapping.     Noted  May  13  and  Aug.  12. 

Kansas  City,  Mo. — It  is  reported  that  bids  will  be  received 
about  Sept.  14  by  the  Board  of  Park  Commissioners  for  the 
construction  of  a  reinforced-concrete  viaduct  at  77th  St.  and 
the  Paseo.  The  estimated  cost  is  between  $40,000  and  $50,000. 
Harrington,  Howard  &  Ash,  Orear-Leslie  Bldg.,  Kansas  City, 
is  Engr.-in-Charge.     Noted  Feb.  4. 

Perryville,  Mo. — Bids  will  be  received  until  Sept.  7  by 
Thomas  J.  Killian,  Road  and  Bridge  Comr.  of  Perrv  Countv. 
for  the  construction  of  a  steel  bridge  with  wood  "floor  and 
stone  or  concrete  abutments  and  a  steel  bridge  with  concrete 
floor  and  abutments. 

Dallas,  Tex. — It  is  reported  that  plans  are  being  prepared 
by  the  Stone  &  Webster  Engineering  Corporation,  Boston, 
Mass.,  for  a  viaduct  between  Dallas  and  Oak  Cliff.  The  esti- 
mated cost  is  $50,000.    J.  M.  Preston  is  City  Engr. 

+  Menard,  Tex. —  The  Commissioners  Court  of  Menard 
County  has  awarded  the  contract  for  the  construction  of  two 
low-water  bridges  across  the  San  Saba  River  to  AUSTIN 
BROS.,  Dallas,  at  $6550. 

Lawton,  Okla — (Official) — Bids  will  be  asked  in  about  60 
days  by  the  Commissioners  of  Comanche  County  for  the  con- 
struction of  county  bridges  to  cost  about  $5000.  S.  A.  Jovner 
is  County  Engr.    Noted  Aug.  19. 

Mt.  Vernon,  Wash. — The  Commissioners  of  Pierce  County 
plan  to  build  an  80-ft.  Howe  truss  span  bridge  across  Diasbud 
'"reek  on  State  Rd.  No.  11.  The  work  will  be  done  bv  county 
lorees  from  plans  prepared  by  A.  L.  Strong,  County  Engr. 

+  Berkeley,  Calif. — The  City  Council  has  awarded  the  con- 
I  ract  for  the  construction  of  a  bridge  across  Cordornices 
Creek  to  D.  McDONALD  at  $5675.    Noted  July  22  and  Aug.  19. 


Oroville,  Calif. — Bids  will  be  received  until  Sept.  11  by  the 
Board  of  Supervisors  of  Butte  County  for  the  construction  of 
a  number  of  county  bridges.  The  estimated  cost  is  $14  400 
C.  M.  Polk  is  County  Surv. 

+Plaoerville,  Calif. — The  Board  of  Supervisors  of  Eldorado 
County  has  awarded  the  contract  for  the  construction  of  a 
bridge  across  the  South  Fork  of  the  American  River  to 
BLUXOME  &  CO.,  Monadnock  Bldg.,  San  Francisco,  at  $11,- 
470,  including  a  macadam  covering  on  the  floor,  or  $11,250 
without>  the  macadam.    Noted  Aug.  5. 

Rail  Road  Flat,  Calif.  —  The  Supervisors  of  Calaveras 
County,  San  Andreas,  have  approved  plans  for  a  670-ft.  steel 
bridge  across  the  Moklumne  River  at  Rail  Road  Flat. 

Red  Bluff,  Calif. — The  Board  of  Supervisors  of  Tehama 
County  will  soon  ask  bids  for  the  construction  of  a  rein- 
forced-concrete bridge  across  Mill  Creek  in  Los  Molinos 
Colony. 

+Visalia,  Calif. —  The  Board  of  Supervisors  of  Tulare 
County  has  awarded  the  contract  for  a  bridge  over  Kings 
River  to  the  TURNER  CO.,  Los  Angeles,  at  $14,333.  Oth<-r 
biders  were:  Boardman  Construction  Co.,  $17,019;  Johnson 
Bros.,  $15,680;  Settelwell  Co.,  $23,000;  Mesmever  Co.,  $17,753- 
Mt  rcereau  Bridge  &  Construction  Co.,  $18,681;  C.  E.  Cotton, 
$17,469;  Manning  Bros.,  $21,400;  Parlier  Construction  Co.,  $19,- 
336;  Munoz  &  Munoz,  $18,998;  California  Construction  Co., 
$15,700.     Noted  Aug.  5. 

Halifax,  IV.  S. —  (Official) — Bids  will  be  received  until  noon. 
Sept.  11,  by  E.  H.  Armstrong,  Comr.  Pub.  Wks.  and  Mines,  for 
the  construction  of  174  culverts  of  permanent  material  on 
several  roads. 

WATER    SUPPLY — IRRIGATION 

Madison,  Maine — The  purchase  of  the  property  rights  and 
franchises  of  the  Madison  Water  Co.  is  being  considered  by 
the  city. 

Boston,  Mass. — Bids  will  be  received  until  Sept.  9  by  the 

Public  Works  Department  for  laying  11,500  ft.  of  10-  and 
12-in.  water  mains  in  several  streets  in  East  Boston.  Edward 
F.  Murphy  is  Comr. 

Boston,  Mass. — The  Commissioner  of  Public  Works  plans 
to  construct  a  high  pressure  fire  service  pumping  station  at 
Dorchester  Ave.  and  Summer  St. 

Hartford,  Conn. — Bonds  for  $10,000  have  been  sold.  The 
proceeds  will  be  used  toward  the  construction  of  the  Nepaug 
water  system.     Noted  Aug.   12  and  26. 

New  Britain,  Conn. — Plans  are  being  prepared  by  William 
H.  Ha.ll,  City  Engr.,  for  the  construction  of  the  Burlington 
Reservoir.    Noted  Mar.  25. 

Windsor,  Conn. —  (Official) — Bids  were  received  Aug.  20  for 
the  construction  of  a  water  system  as  follows  Antonio 
Lambo,  Waterbury,  $34,560;  A.  D.  Ambrosio,  Hartford,  $34,704; 
Sussi  &  Williams,  Boston,  Mass.,  $35,872;  Bernardino  &  Tom- 
assetti  Construction  Co.,  Meriden,  $39,069;  A.  W.  Byrne,  Hart- 
ford, $39,166;  Abbott  &  Bowes,  Cohoes,  N.  Y.,  $39,623;  Hanson 
Construction  Co.,  Boston,  Mass.,  $40,455;  Louis  D.  Gregory, 
New  York,  $40,813;  Cordener  &  Montague,  Springfield,  Mass., 
$41,405;  T.  F.  Foley  Co.,  South  Norwalk,  $42,374;  Piersen  En- 
gineering &  Construction  Co.,  Hartford,  $42,671;  Way  &  Col- 
lilli,  Springfield,  Mass.,  $43,633;  F.  N.  Lewis,  New  York,  $46.- 
412;  Daly  &  Merritt,  Portchester,  N.  Y.,  $47,163;  Middlesex 
Contracting  Co.,  Franklin,  Mass.,  $48,581.  H.  R.  Turner  is 
Supt.  of  Water  Wks.    Noted  Aug.  5. 

Hudson  Falls,  N.  Y.  —  Charles  E.  Perry,  Consult.  Engr., 
Albany,  who  was  retained  by  the  village  to  estimate  the  cost 
of  a  water  system  has  made  the  following  report:  Three 
pond  conduit,  $6453,  intake  reservoir,  $8501,  conduit,  $77,485, 
distributing  system,  $78,932,  fire  hydrants,  gate  valves,  and 
other  valves,  $27,500.    The  total  estimated  cost  is  $270,000. 

-^Manchester,  N.  Y. —  (Official). — Bids  will  be  received  until 
Sept.  15  by  the  Board  of  Village  Trustees,  for  constructing  a 
water  system.     Noted  May  27  and  June  17. 

+North  Collins,  N.  Y. — The  contract  for  the  construction  of 
a  water  system  has  been  awarded  to  SHIPMAN  &  LINCOLN, 
Gowanda.  Bonds  for  $35,000  have  been  voted  for  this  pur- 
pose. 

+*Watervliet,  :v.  Y. — Contracts  have  been  awarded  by  the 
Board  of  Water  Commissioners  for  constructing  the  municipal 
water  system  as  follows:  Section  No.  1,  storage  reservoir, 
dam  and  pumping  station  to  N.  R.  PORTERFIELD,  New- 
York ;  Section  No.  2,  supply  main  and  service  reservoir  to 
LINCOLN,  STEELE  FLEMING  CO.,  New  York;  Section  No.  3, 
filtration  plant  to  AMERICAN  WATER  SOFTENER  CO., 
Philadelphia,  Penn.,  and  Section  No.  4,  distribution  system  to 
BEAVER  ENGINEERING  &  CONTRACTING  CO.,  New  York. 
The  total  amount  of  contract  is  $418,000.  Noted  July  22  and 
Aug.  26. 

+*Wellsville,  N.  Y. —  (Official) — Bids  were  received  Aug. 
25  for  making  improvements  to  the  water  system  as  follows: 
JAMES  H.  HAVENS,  Olean,  at  $39,588  for  piping  and  $36,027 
for  constructing  a  reservoir  (awarded  contract);  Suburban 
Construction  Co.,  New  York,  $83,474;  J.  F.  Calahan,  James- 
town, $41,087;  A.  M.  Scoerson,  Erie,  Penn.,  $36,900;  J.  D 
Kieher,  $49,500  and  Knight  &  Sayre,  Wellsville,  $40,981. 
Charles  C.  Hopkins  is  Engr.    Noted  July  29. 

Cranford,  N.  J. — The  Township  Committee  contemplates 
the  construction  of  a  water  system.  The  estimated  cost  is 
$300,000. 

Long  Branch,  N.  J. — Morris  R.  Sherrerd,  Newark,  who  was 
retained  by  the  City  Commission  to  estimate  the  cost  of  con- 
structing a  municipal  water  system,  has  reported  that  a 
system  can  be  installed  at  an  estimated  cost  of  $500,000. 

Newark,  IV.  J. — Bids  will  be  received  until  2:30  p.m.,  Sept. 
3,  by  the  Committee  on  Public  Buildings  of  the  Common 
Council  of  the  City  of  Newark,  City  Hall,  for  the  construc- 
tion of  a  water  supply  system  at  the  almshouse  at  Ivy  Hill. 
The  George  W.  Knight  Co.  is  Engr.  A.  Archibald  is  City  Clk. 
Noted  Aug.  26. 

+Xewark,  N.  J. — The  contract  has  been  awarded  to  JOHN 
L.  REID,  Newark,  at  $11,555,  bv  the  Board  of  Chosen  Free- 
holders of  Essex  County  for  drilling-  a  well  and  for  pumps, 
compressors  at  the  new  countv  hospital  at  Overbrook. 
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Brownsville,  Penn. — -(Official) — The  State  Board  of  Health 
has  approved  the  plans  for  the  construction  of  a  filtration 
plant  in  South  Brownsville.     Noted  July  22. 

Media,  Penn — The  bond  issue  of  $70,000  which  was  re- 
cently voted  for  the  improvement  of  the  water  system  has 
been  declared  illegal.  Another  election  will  be  held  in  No- 
vember.   Noted  June  17  and  24. 

Reynoldsville-  Penn. — An  election  will  soon  be  held  to 
vote  on  the  question  of  issuing-  $100,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  purchase  of  the  Revnoldsville 
Water  Co. 

Ayden,  N.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $50,000  in  bonds.  Part  of  the  proceeds  will 
be  used  for  the  construction  of  a  water  system. 

Lumberton,  >J.  C. — Bids  will  soon  be  received  by  A.  E. 
White,  Mayor,  for  the  installation  of  a  nitration  plant  at 
the  municipal  water  system.  The  estimated  cost  is  $10,000. 
Gilbert  C.  White,  Consult.  Engr.,  Charlotte,  has  prepared  the 
plans.     Noted  Dec.  3  and  Aug.  19. 

+Warrentou,  N.  C. — The  contract  for  the  construction  of 
a  water  system  has  been  awarded  to  M.  M.  WILKES,  At- 
lanta, Ga.  Bonds  for  $50,000  have  been  sold  for  this  purpose. 
Gilbert  C.  White,  Charlotte,  is  Engr.  Noted  June  17  and 
July  22. 

Macon,  Ga. — According  to  press  reports  the  Water  Com- 
missioners contemplate  an  expenditure  of  $10,000  for  the  im- 
provement of  the  distilling  plant  at  the  Riverside  Station. 

Coolidge,  Pla. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system.  S.  C.  Neswith  is  City 
Clk.    Noted  July  29. 

Pass  Christian,  Miss. — X.  A.  Kramer,  Consult.  Engr.,  Mag- 
nolia, Miss.,  has  been  retained  to  make  a  survey  and  prepare 
plans  for  the  construction  of  a  water  system.  Estimated  cost, 
$10,000. 

Philadelphia,  Miss. — Plans  are  being  prepared  bv  M.  L. 
Culley,  Engr.,  Jackson,  for  the  construction  of  a  water*  system. 
Noted  June  24. 

White  Castle,  La. — On  Aug  19  the  citizens  voted  in  favor 
of  issuing  $25,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  the  construction  of  a  water  system  and  electric-light 
plant.    X.  V.  Kramer,  Magnolia,  Miss.,  is  Engr.    Noted  Aug. 

Lenoir  City,  Tenn — At  a  recent  election  the  citizens  voted 
against  the  question  of  issuing  $10,000  in  bonds,  the  pro- 
ceeds of  which  was  to  have  been  used  for  the  completion  of 
the  water  system.    Noted  Aug.  26. 

Brewster,  Ohio — (Official) — The  only  complete  bid  received 
for  the  construction  of  a  municipal  water  system  was  that  of 
David  Eshelman  &  Son,  Anderson,  Ind.,  at  $23,333  The  W 
H.  Sherman  Co.,  Toledo,  is  Engr.    Noted  Feb.  4  and  Aug.  12! 

+*Cambridge,  Ohio — (Official) — The  contract  has  been 
awarded  to  C.  P.  O'REILLY,  St.  Louis,  Mo.,  and  the  PITT 
CONSTRUCTION  CO.,  Pittsburgh,  Penn.,  for  making  improve- 
ments at  the  water  system.    Noted  July  22. 

T,T,iM5¥niee'„0.hi0 — The  contract  has  been  awarded  to  T.  C. 
BROOKE  &  SON,  Jackson,  Mich.,  at  $49,753,  for  construct- 
ing a  water  system.    Noted  July  23. 

Medina,  Ohio — (Official) — Bids  will  be  received  until  Sept. 
15  by  the  Board  of  Public  Affairs  for  furnishing  1  2  336  ft  of 
4-im  pipe,  37  4-in.  valves,  15  hydrants  and  6800  lb.  of  specials. 
B.  E.  Elkard  is  City  Clk. 

Middletown,  Ohio — S.  G.  Pollard,  Cincinnati,  is  preparing 
PioSnni0^  the  construction  of  a  water  system.  Bonds  for 
$120,000  have  been  voted  for  this  purpose.    Noted  Aug.  19. 

Tiffin,  Ohio— According  to  press  reports  plans  have  been 
prepared  for  the  enlargement  of  the  water  system.  O.  E  Wil- 
l?ams,2  Boston,  Mass.,  is  Pres.  Tiffin  Water  Wks.  Co.  Noted 

19  If*8™  p-ar£*  ohio— Bids  will  be  received  until  noon,  Sept. 
13,  by  M.  J.  Spooner,  Clk.,  Bd.  of  Pub.  Affairs,  for  construct- 
ing water  mains  in  nine  streets. 

Bloomingrton,  ill.— The  Commercial  Club  of  Bloomington 
has  filed  a  petition  with  the  Public  Service  Commission  to 
make  a  survey  of  the  water  system  and  to  have  plans  pre- 
Engr  needed  improvements.     Elmer  Polsom  is  City 

+Clinton,  111. — The  contract  has  been  awarded  to  ths 
DAVIS  EWING  CONCRETE  CO.,  Bloomingto^  at  $6644  for 
constructing  a  reservoir.  v  ' 

tio^anfrbnU,T'oiV1,T"?ians  are  being  Prepared  for  the  construc- 
tion ot  a  well  at  the  water  works.     The  proposed  well  will 

ISpt^of^te0'  Wks'0  2°°°  *  °f  ^  Pip6'         W"  Bu™"  »" 

™  W"e.aton>.  "I-— The  construction  of  a  new  steel  standpipe 
?lter  Wv"  \han  r,the  Present  one  is  under  considerat 
tion.    L.  J.  Ruddock  is  City  Engr. 

r,i  ManJto^Sc'  .wi»-— (Official)—  Plans  have  not  vet  been  com- 
pleted for  the  installation  of  two  pumps  at  the  water  works 
William  Miller  is  City  Clk.     Noted  Aug.  19.  ' 

r>  BOn,tieell,0:11Wis"7;^icls.wi11  be  received  until  Sept.  7  by  H 
a  Babler,  Village  Clk.,  for  the  construction  of  2300  ft  of 
6-m.  water  main. 

,     °1?hlS>sh'1'wis^-Bids  win  be  received  until  2  p.m.    Sept  7 
120  \  ft   °£ri i?f  .pub»c  Works,  for  laying  2600  f t  of  2 -in? and 
♦      •    V&~ln-  ^ter  pipe  m  the  new  cemetery.     R  a 
Holhster  is  Chn.  of  Bd.     Noted  Aug.  5  and  26. 

lsnJ?'^U5!ye*  Iowa— T.he  Water  Department  plans  to  lav  about 
nam  It  %  ^^'.mams  .on  Broadway  from  Diagonal  to  Put- 
nam St.    B.  F.  Stedman  is  Supt.  of  Water  Wks. 

+^akel!elaI,   Minn.  —  (Official) —The    contract    has  been 
a^^d    to    the    STERLING    ELECTRIC    CO    and    the  DtIS 
SSStW  BRIDGE  &  IRON  WORKS r  at  $26,325  and  $4105  ?fs- 
P;t^Velytfor  makln&  improvements  to  the  Water  and  electric 
light  systems.     E.  Anderson  is  City  Clk.    Noted  July  15 


Minneapolis,  Minn — The  Water  Works  Commission  has 
authorized  the  laying  of  31,762  ft.  of  6-in.,  583S  ft.  of  8-in. 
and  6058  ft.  of  12-in.  water  pipe.  The  estimated  cost  is  $75,- 
142.    William  R.  Young  is  Water  Wks.  Supt. 

Attica,  Kan. — Bonds  for  $30,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  electric-light  systems.    Noted  July  29. 

+Milli^an,  Neb. —  (Official) — The  contract  has  been  award- 
ed to  F.  B.  BENTLEY,  Geneva,  at  $5463,  for  constructing  a 
water  system.     E.  J.  Kotes  is  City  Clk.     Noted  Aug.  19. 

Whitehall,  Mont — (Official) — Bids  will  be  received  until 
Sept.  23  by  F.  E.  McCall,  Town  Clk.,  for  constructing  water 
and  sewer  systems. 

Macon,  Mo. —  (Official) — Bids  will  be  received  until  1  p.m., 
Sept.  14,  by  J.  L.  Martin,  City  Clk.,  for  making  improvements 
to  the  water  system.     Noted  Aug.  12. 

Heber  Springs,  Ark. — According  to  press  reports  the  city 
will  construct  water  and  sewerage  systems.  The  estimated 
cost  is  $80,000.     B.  R.  Brown  is  Recdr. 

+Caddo,  Okla. —  (Official) — The  contract  for  the  construc- 
tion of  a  pumping  station  and  filtration  plant  has  been 
awarded  to  F.  W.  KEENEY,  Oklahoma  Bldg.,  Oklahoma  City, 
at  $20,000.  The  work  will  include  two  8xl0-in.  triplex  pumps 
two  4-in.  centrifugal  pumps,  two  50-hp.  oil  engines,  one  grav- 
ity filter  with  a  daily  capacity  of  250,000  gal.,  power  house, 
settling  basin  and  clear  water  well.    Noted  Aug.  12. 

Pauls  Valley,  Okla  An  election  will  soon  be  held  to  vote 

on  the  question  of  issuing  $16,000  in  bonds,  the  proceeds  o. 
which  will  be  used  for  the  extension  of  the  water  system, 
on  ?5,ton'  Utah — (Official) — Bids  will  be  received  until  Sept 
29  by  R.  B.  Crois,  Town  Clk.,  for  constructing  a  water  system. 

«  tLSalf  Lake  City,  Utah — The  contract  for  the  construction 
ot  the  high  line  canal  in  Division  No.  9  of  the  Strawberry 
yalle^'.Irri^gation  project  has  been  awarded  to  HEUSER,  SIM 
&  VORKINK,  Salt  Lake  City,  at  $35,504. 

Everett,  Wash. — At  an  election  held  Aug.  24  the  citizens 
voted  in  favor  of  the  question  of  issuing  $1,700,000  in  bonds. 
Part  of  the  proceeds  will  be  used  for  the  construction  of  a 
pipe  line  to  carry  the  waters  of  Sultan  basin  to  the  city 
limits,  about  24  miles,  and  for  the  purchase  of  the  present 
water  works. 

Olympia,  Wash. — A  recent  decision  of  the  Supreme  Court 
has  rendered  illegal  the  $90,000  bond  issue  recently  voted  for 
the  purchase  of  the  local  water  plant.  Noted  Mar.  11  and 
May  6. 

B-idsefield,  Wash — Bonds  for  $10,000  have  been  voted  bv 
the  citizens,  the  proceeds  of  which  will  be  used  for  the  con- 
struction of  a  municipal  water  system. 

Wenatch.ee,  Wash.— Press  reports  state  that  an  election 
will  be  held  Sept  11  to  vote  on  the  question  of  issuing  $500,- 
000  in  bonds.  The  proceeds  will  be  used  for  the  construc- 
tion ot  a  new  irrigation  system  and  for  the  improvement  of 
the  old  one. 

Hallway,  Ore. — Bonds  for  $20,000  have  been  voted  bv  the 
citizens.  The  proceeds  will  be  used  for  the  construction  of  a 
gravity  water  system.    Noted  Aug.  12. 

Hood  River,  Ore. — An  election  will  be  held  Sept.  7  to  vote 
cn  the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of 
which  will  beTUsed  for  the  construction  of  an  irrigation  sys- 
tem near  the  Hood  River. 

A°Tnb™,f'-  °Ke-~",Tn^City  Council  will  be  petitioned  to  is- 
sue $^50,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
the  construction  of  water  and  electric-light  systems. 

Venator,  Ore.— Surveys  have  been  made  by  George  Wag- 
goner, Eugene,  for  the  construction  of  a  water  system. 
+v^+lan  Fra»ei?1'co-  Ca'if.— The  contract  has  been  awarded  by 
the  Sp„ng .Valley  Water  Co.  to  JAMES  H.  O'BRIEN  & 
GLORGE  A.  BOS,  at  $5250,  for  concrete  work  at  the  Lake 
Honds  reservoir. 

Stockton,  Calif.— An  election  will  be  held  Oct.  16  to  vote  on 
the  question  of  the  formation  of  the  West  Side  Irrigation  Dis- 
trict. The  proposed  district  plans  to  irrigate  11,000  acres  at 
an  estimated  cost  of  $285,000.  ".uuv  ai^es  at 

Quebec,  Que.— Bids  will  be  received  until  noon,  Sept.  7,  bv 
O    Lefebvre    Ch.  Engr.,  of  the  Quebec  Streams  Commission, 

^S^rL^ii:  Ffr°arnc<irstructing:  a  stoiage  dam  at  th* 

SEWERS 

Haverhill,  Mass. — The  city  will  construct  sewers  in  vari- 
ous streets.     Estimated  cost,  $5000. 

Lawrence,  Mass. — The  City  Council  has  authorized  an  ev 
penditure  of  $30,000  for  the  construction  of  sewers 

+Woonsocket.  R.  I — (Official)— The  contract  for  the  con- 
struction of  approximately  4400  ft.  of  8-in.  and  500  ft    of  15- 

ERnTon^TrVp™  been  awarded  to  the' EAST- 

-C-ttrM  LUJNSi  KL'Cl  ION  CO.,  Woonsocket.    Noted  Aug.  19. 

+Hockanuni,  Conn.— (Official) — The  contract  for  the  con- 
struction of  9300  ft.  of  12-,  10-  and  8-in.  sewers  has  been 
awarded  to  A.  D'AMBROSIO,  Hartford,  at  $8060  Other  bid" 
R6re:  S^eotof^  x  RogGT-  $S652;  D-  O'Connor  89  ;  A  W 
tV7?Q8i  $8M4!:>,Lam?°'  S10'54^  Bonadies  &  Monocchio  Co..' 
$1,5,593.     Noted  Aug.  5. 

.  ^ake?;nl?'  Conn. — Preliminary  plans  are  being  prepared 
by  Virgil  Ehle  for  the  construction  of  a  sewer  system  The 
estimated  cost  is  $43,000.  sewei   system,  ine 

^r,^BuiffaJ°'  Y-— (Official)—  The  lowest  bid  received  for  the 
of  Kenl°*  wTr',1Ulef,atx^he  BuTal°  State  Hospital  was  that 
q  ^^i^1  ^  f=  .Wheeler-  537  Norwood  Ave.,  Buffalo,  at  $6295.  E. 
S.  Elwood  is  Secy.  State  Hospital  Comn.     Noted  Aug.  19. 

fA!1fc.Tt^S/rae,,•s^•  X-  T—At  a  recent  election  the  citizens  de- 
£f  MhL*  ^estion  of  issuing  $36,000  in  bonds,  the  proceeds 
anr^o  Jl  S  to. have  been  used  for  the  construction  of  sewers 
and  a  sewage-disposal  plant. 

New  York.  N.  Y. —  (Borough  of  Brooklyn) — (Official)— Bids 
th?  ™nS„AUgi  25  by  U-  H-  Po«n<J^  BoroWh  Pres..  fSr 
the  construction  of  sewers  in  (a)  Clara  St,  (b)  Kenmore 
PL.  (c)  :,4th  St.,  (d)  East  26th  St.,  <e)  Dumonl ;  Ave.!  (f ) R™rT 
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erter  Ave.,  from  Frank  Spinella,  (a)  89%,  (b)  93%,  (c)  90%, 
(d)  95%;  F.  L.  Pelligrino,  (a)  85.32%,  (e)  83.97%,  (f)  116.5%; 
S.  Pacone  &  Sons,  969  20th  St.,  Brooklyn,  (a)  80%,  (b)  74%, 
(c)  76.50%,  (d)  66%,  (e)  70%;  Bigeleo  Contracting  Co.,  (a) 
123.75%,  (c)  135%;  B.  Pacone  &  Sons.  (a)  79%,  (b)  99%, 
(c)  90%,  (d)  62%,  (e)  100%,  (f)  145%;  Joseph  Jennings,  (a) 
90%,  (b)  106%,  (c)  95.12%,  (d)  88.72%,  (e)  92.20%,  (f)  164%; 
F.  Merrindino,  Inc.,  556  17th  St.,  Brooklyn,  (a)  88.44%,  (b) 
80%,  (c)  83.40%,  (d)  80%,  (f)  92%;  Murphy  Bros.,  (a)  93.3%, 
(b)  97%,  (c)  97%,  (d)  92%;  Backus  &  Gelardi,  (a)  81%,  (b) 
93%,  (c)  86%,  (d)  80%,  (e)  98%,  (f)  111%;  Egelardi  Con- 
tracting Co.,  (a)  83%,  (b)  125%,  (c)  83%,  (e)  150%,  (f)  150%. 
Noted  Aug.  19. 

New  York,  N.  V. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Borough  Hall, 
until  11  a.m.,  Sept.  8,  for  the  construction  of  sewers  in  vari- 
ous streets. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Municipal  Bldg.,  until  2  p.m.,  Sept.  9,  for  the  construction  of 
a  sewer  in  Ellwood  St.  between  Nagle  and  Sherman  Ave. 

New  York,  N.  Y. —  (Borough  of  Richmond)  —  (Official)  — 
Bids  will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres., 
Borough  Hall,  St.  George,  until  noon,  Sept.  7,  for  the  con- 
struction of  a  sewage-disposal  plant  at  the  Richmond  County 
Jail. 

+*Oswego,  N.  Y. —  (Official) — Contracts  for  sewer  con- 
struction have  been  awarded  as  follows:  BRODERICK  & 
FINGERHUT,  at  $1734,  for  Tallman,  Niagara  and  West  Sec- 
ond St.  sewer;  SAMUEL,  BONN,  Syracuse,  at  $7872,  for  West 
Albany  St  sewer;  L.  TREMITI,  at  $2853,  for  East  Mohawk, 
Duer,  Bonner,  Hamilton  and  East  Eighth  St.  sewers;  RALPH 
RELLY,  Utica,  at  $8792,  for  West  Oneida  and  Dublin  St. 
sewer,  and  at  $14,764,  for  West  Mohawk,  Singleton  and  Liberty 
St.  sewer.    Noted  Aug.  19. 

Linden,  N.  J. — Bids  will  be  received  until  Sept.  20  by  the 
city  for  the  construction  of  a  sewer  system  in  Elizabeth, 
Ziegler  and  Maple  Ave.,  and  in  Roselle,  Price  and  13th  St. 

Newark,  N.  J. — Bids  were  received  Aug.  26  by  the  Board 
of  Street  and  Water  Commissioners  for  the  construction  of 
Section  No.  1  of  the  Meadowbrook  Outlet  Sewer  from  Matteo 
Ronaldo,  $7554;  Donato  Fusco,  $5275;  Cardell  &  Romano,  $10,- 
060;  Averill-Matthews  Co.,  $9730;  Peter  D'Amato,  $10,385;  M. 
Stefanelli,  $10,028.    Noted  Aug.  19. 

Prospect  Park,  N.  J. — (Paterson  post  office) — Plans  have 
been  prepared  by  Harold  J.  Harder,  Engr.,  for  the  construc- 
tion of  a  sewage-disposal  plant.    Noted  June  10. 

Pittsburgh,  Penn. — The  city  contemplates  the  construc- 
tion of  a  surface  water  sewer  in  the  Five  Mile  Run  drainage 
basin  and  the  improvement  of  sewers  in  the  Saw  Mill  Run. 
The  estimated  cost  is  $201,000  and  $150,000  respectively. 

Wilmington,  Del. — Bonds  for  $50,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  the  construction  of  sewers 
along  Brandywine  Creek  from  Henry  Clay.    Noted  July  15. 

Huntington,  W.  Va. — Bids  will  be  received  until  Sept.  6  for 
the  construction  of  sewers  in  various  streets.  O.  H.  Wells 
is  Engr. 

Ayden,  N.  C. — At  a  recent  election  the  citizens  voted  to 
issue  $15,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  sewers.    Noted  Aug.  12. 

Raeford,  N.  C. — The  citizens  voted  to  issue  $30,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  the  construction  of 
sewer  and  water  systems.    Noted  Aug.  26. 

Macon,  Ga. — Plans  have  been  prepared  by  J.  J.  Gaillard, 
City  Engr.,  for  the  construction  of  sewers  to  take  the  place  of 
the  old  Vineville  branch. 

+Ft.  Myers,  Fla. — The  contract  for  the  construction  of  ap- 
proximately 1%  miles  of  sewers  has  been  awarded  to  the 
SOUTHERN  CLAY  MFG.  CO.,  Chattanooga,  Tenn. 

+  CloverdaIe,  Ala. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  SULLIVAN,  LONG  & 
HAGERTY  CO.,  Bessemer,  Ala.  The  estimated  cost  is  $30,000. 
Noted  Aug.  12. 

Philadelphia,  Miss. — Plans  are  being  prepared  by  M.  L. 
Cully,  Engr.,  Jackson,  for  the  construction  of  a  sewer  system. 

Hammond,  La. — Bids  will  be  received  until  Sept.  4  for  the 
construction  of  a  sewer  system.  The  estimated  cost  is  $40,- 
000.  X.  A.  Kramer,  Magnolia,  Miss.,  is  Consult.  Engr.  Noted 
July  15. 

Louisville,  Ky. — An  election  will  be  held  in  November  to 
vote  on  the  question  of  issuing  $350,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  sewer  system  and  a 
sewage-disposal  plant. 

Owensboro,  Ky. —  (Official) — The  Council  has  not  appro- 
priated $6000  for  the  construction  of  a  sewer  in  the  Old  Ra- 
vine on  West  Second  St.  as  was  noted  in  the  issue  of  Aug.  26. 
H.  M.  Talboth  is  City  Engr. 

Bowling  Green,  Ohio — Plans  are  being  prepared  for  the 
construction  of  a  sewage-disposal  plant. 

+  ( Cincinnati,  Ohio — (Official) — The  contract  for  the  con- 
struction of  the  Pogue  Ave.  sewer  has  been  awarded  to 
RUNCK  BROS.,  at  $6040.    Noted  Aug.  19. 

+Cincinnati,  Ohio — (Official) — The  contract  for  the  con- 
struction of  sewers  in  McDowell,  Strafer  St.  and  in  Columbia 
Ave.  has  been  awarded  to  M.  J.  MCCARTHY,  Cincinnati,  at 
$4865.    Noted  Aug.  5. 

Cleveland,  Ohio — (Official) — Bids  were  received  Aug.  18  by 
the  Commissioner  of  Purchases  and  Supplies  for  the  construc- 
tion of  a  concrete  open  channel  outfall  sewer  approximately 
630  ft.  long  and  a  submerged  outfall  pipe  line  about  3600  ft. 
long,  from:  Great  Lakes  Dredge  &  Dock  Co.,  $95,671;  Amer- 
ican Construction  Co.,  $109,985;  Merritt  &  Chapman  Derrick 
&  Wrecking  Co..  $125,513;  Charles  Fath  &  Co.,  $125,915;  Cleve- 
land Engineering  &  Construction  Co.,  $137,230.    Noted  Aug.  5. 

Cleveland,  Ohio — (Official) — Bids  were  received  Aug.  19  by 
Robert  Hoffman.  Citv  Engr.,  for  the  construction  of  sewers  in 
various  streets  from:  Manson  Construction  Co.,  $67,272;  John 
Wagner,  $71,847;  W.  P.  Gibbons,  $75,025;  Hoag  &  Zullo,  $78,- 
036;  Central  Ohio  Construction  Co.,  $80,436.    Noted  Aug.  19. 


Cleveland,  Ohio — Bids  will  be  received  until  noon,  Sept.  9, 
by  the  Commissioner  of  Purchases  and  Supplies  for  the  con- 
struction of  sewers  in  West  110th  St.  from  Lorain  to  Overlook 
Ave.;  Parkhurst  Drive  from  Bosworth  Rd.  to  West  110th  St.; 
Overlook  Ave.  from  West  110th  St.  to  Bosworth  Rd.;  storm 
sewer  in  Bulkley  Blvd.  from  West  25th  to  West  28th  St.  Rob- 
ert Hoffman   is   City  Engr. 

Hillsboro,  Ohio — It  is  reported  that  plans  are  being  pre- 
pared by  H.  L.  Maddocks,  Newark,  for  the  construction  of  a 
sewer  system  and  a  sewage-disposal  plant. 

Mansfield,  Ohio — (Official) — Bids  will  be  received  about 
Oct.  15  by  Secretary  of  the  Board  of  Control  for  the  con- 
struction of  additions  to  the  sewage-disposal  plant.  The  esti- 
mated cost  is  $110,000.  W.  J.  Hazeltine  is  City  Engr.  Noted 
Aug.  19. 

Indianapolis,  Ind. — Preliminary  plans  are  being  prepared 
for  the  construction  of  a  sewage-disposal  plant.  The  esti- 
mated cost  is  $1,500,000. 

Princeton,  Ind. — Bids  will  be  received  about  Sept.  13  for 
the  construction  of  a  sanitary  sewer  system. 

+  South  Range,  Mich. — The  contract  for  the  construction 
of  a  sewer  system  has  been  awarded  to  HALL  &  LABBY,  at 
$6900.    Noted  Apr.  29. 

+Berwyn,  111. —  (Official) — The  contract  for  the  construc- 
tion of  sewers  in  various  streets  has  been  awarded  to  T.  H. 
IGLEHART,  Chicago,  at  $5878.    Noted  Aug.  12. 

Salem,  111. —  (Official)- — Bids  will  be  received  in  about  90 
days  for  the  construction  of  a  sanitary  sewer  system.  The 
Caldwell  Engineering  Co.,  Jacksonville,  is  Engr.  Noted  Aug. 
19. 

Springfield,  111. — Wade  Seeley,  City  Engr.,  estimates  the 
cost  of  constructing  a  branch  sewer  and  a  sewage  treatment 
plant  at  $120,000. 

Appleton,  Wis. —  (Official) — Bids  will  be  received  until  9 
a.m.,  Sept.  23,  by  the  City  Clerk  for  the  construction  of  ap- 
proximately 2300  ft.  of  66-  and  72-in.  sewers  of  vitrified 
segment  block  or  concrete  in  tunnel.  A.  C.  Bemley  is  City 
Engr.     Noted  Aug.  26. 

+  Madison,  Wis. —  (Official) — Contracts  for  sewer  construc- 
tion have  been  awarded  to  WEBER  &  GAY,  at  $28,865,  20-in. 
force  mains;  J.  F.  ICKE,  at  $24,700,  interceptor;  J.  W. 
MITCHELL,  at  $12,100,  pumping  station. 

♦Milwaukee,  Wis. —  (Official) — Bids  will  be  received  until 
10:  30  a.m.,  Sept.  17,  by  Fred  G.  Simmons,  Comr.  of  Pub.  Wks., 
for  the  construction  of  the  Lake  St.  sewer  including  the  tun- 
nel section,  all  shafts,  manholes  and  the  outfall  section. 

Raoine,  Wis. — Plans  have  been  prepared  by  the  Board  of 
Public  Works  and  submitted  to  the  Council  for  extending  the 
outlets  of  the  English  and  16th  St.  sewers  into  the  lake  such 
a  distance  that  the  outlets  shall  be  submerged.  The  esti- 
mated cost  is  $10,000  and  $5680  respectively.    Noted  May  20. 

Randolph,  Wis.  —  Plans  have  been  prepared  by  W.  S. 
Shields,  Chicago,  111.,  for  the  construction  of  a  sanitary  sewer 
system. 

Keokuk,  Iowa — Bids  will  be  received  until  Sept.  9  by  J.  F. 
Winters,  City  Engr.,  for  the  construction  of  a  sewer  system. 

Waterloo,  Iowa — Plans  are  being  prepared  for  the  con- 
struction of  a  sewer  system  across  the  Black  Hawk  Creek 
and  a  sewage-disposal  plant  and  lift  station.  The  estimated 
cost  is  $75,000.  Burns  &  McDonnell,  825  Scarritt  Bldg.,  is 
Engr. 

Brainerd,  Minn. — Bids  will  be  received  until  Sept.  20  by  A. 
Mahlum,  Ci£y  Clk.,  for  the  construction  of  lateral  sewers  in 
District  Nos.  4  and  7. 

+Sanstone,  Minn. —  (Official) — The  contract  for  the  con- 
struction of  approximately  9025  ft.  of  8-  and  6-in.  sewers 
has  been  awarded  to  CHARLES  EKLUND  &  CO.,  Duluth, 
at  $8289.     Noted  Aug.  5. 

+Stillwater,  Minn. — The  contract  has  been  awarded  to  Mc- 
GEE  &  NOLAN,  Stillwater,  at  $7689,  for  the  construction  of 
sewers  in  Churchill,  Fourth,  Second  and  South  Fourth  St. 
Noted  Aug.  12. 

Chanute,  Kin. — All  bids  received  Aug.  20  by  C.  G.  Wood, 

City  Clk.,  for  the  construction  of  a  sewage-disposal  plant 
and  septic  tanks  have  been  rejected.  New  bids  will  be 
received.    Noted  Aug.  12. 

Coffeyville,  Kan. — Plans  are  being  prepared  by  the  City 
Engineer  for  the  enlargement  of  the  sewer  system. 

Grand  Island,  Neb. — Plans  are  being  prepared  by  Grant  & 
Fulton,  Lincoln,  for  the  construction  of  a  storm  and  sanitary 

sewer  system. 

+  Omaha,  Neb. — The  contract  has  been  awarded  to  the  OF- 
FERMAN  CONSTRUCTION  CO.,  South  Omaha,  at  $6947,  for 
the  construction  of  800  ft.  of  18-in.  pipe  sewers,  48  Y's  6xl8-in., 
four  manholes  and  407  lb.  of  cast  iron. 

Aberdeen,  S.  D. — The  city  contemplates  the  construction 
of  an  addition  to  the  sewage-disposal  plant. 

Centerville,  S.  D. —  (Official) — Bids  will  be  received  until 
Sept.  20  by  S.  Christensen,  City  Audr.,  for  the  construction 
of  a  sewer  system.  The  estimated  cost  is  $25,000.  Noted 
Aug.  5. 

Whitehall,  Mont. — Bids  will  be  received  until  Sept.  18  by 
the  city  for  the  installation  of  a  sewer  system.  George  E. 
Bayer,  Whitehall,  is  Consult.  Engr.    Noted  June  24. 

Harrisonville,  Mo. — Plans  have  been  prepared  for  the  con- 
struction of  a  sewer  system.  The  estimated  cost  is  $17,000. 
W.  B.  Rollins,  Kansas  City,  is  Consult.  Engr.    Noted  June  3. 

★  St.  Louis,  Mo. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  14,  by  E.  R.  Kimsey,  Pres.  Bd.  of  Pub.  Ser.,  for 
the  construction  of  sewers  in  Des  Peres  Sewer  District  No.  3, 
Harlem  Creek  Sewer  District  Nos.  12  and  13,  Penrose  Joint 
Sewer  District,  and  in  Baden  Sewer  District  No.  2. 

Heber  Springs,  Ark. —  (Official) — Bids  will  soon  be  received 
for  the  sale  of  $90,000  in  bonds,  the  proceeds  of  which  will 
be  used  for  the  construction  of  water  and  sewer  systems. 
B.  R.  Brown  is  Recdr.    Noted  Aug.  19. 
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★  Dallas,  Tex. — Bids  were  received  Aug.  23,  by  J.  B.  Wins- 
lett,  City  Secy.,  for  the  construction  of  improved  sewerage 
works,  (a)  Contract  No.  5,  North  Interceptor,  (b)  Contract 
No.  6,  pumping  station,  36-in.  force  main  and  Oak  Cliff  trunk 
line  across  the  Trinity  River,  (c)  Contract  No.  7,  disposal 
works  including  36-in.  force  main  from  Station  No.  5  plus  88.7 
to  the  disposal  works  as  follows:  General  Construction  Co., 
Ft.  Worth,  (a)  $119,843;  P.  B.  Horton  &  Son,  Houston,  (a) 
$109,423;  Bailey,  Reeder  &  Co.,  Mobile,  Ala.,  (a)  $80,708,  (c) 
$417,058;  Tarrant  Construction  Co.,  Ft.  Worth,  (a)  $108,373; 
Winslett-Eldridge  Co.,  Dallas,  (a)  $119,080;  T.  A.  Garvin, 
San  Antonio,  (a)  $81,195;  Roach-Manigan  Paving  Co.,  Dallas,  (a) 
$128,887,  (b)  $98,434,  (c)  $515,401;  James  Stewart  &  Co.,  Hous- 
ton, (a)  $131,484,  (b)  $107,630,  (c)  $527,269;  Mayfield  &  Shaw, 
El  Paso,  (c)  $545,988;  H.  C.  Gass,  San  Antonio  ,(c)  $467,274. 
Noted  July  29. 

Claremore,  Okla. — At  a  recent  election  the  citizens  defeated 
the  question  of  issuing  $25,000  in  bonds,  the  proceeds  of  which 
was  to  have  been  used  for  the  construction  of  storm  sewers. 

Bonners  Ferry,  Idaho — The  city  contemplates  the  construc- 
tion of  a  sewer  system  estimated  to  cost  $20,000. 

+Lewiston,  Utah — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  WHEELWRIGHT 
CONSTRUCTION  CO.,  Ogden,  at  $41,000. 

+Logan,  Utah — The  contract  for  the  construction  of  sewers 
in  Improvement  District  No.  2  has  been  awarded  to  PARROTT 
BROS.,  at  $10,200. 

Roslyn,  Wash — Bids  will  be  received  until  8  p.m.,  Sept.  13, 
by  George  T.  Wake,  City  Clk.,  for  the  construction  of  sewers 
in  local  improvement  Districts  Nos.  1,  2,  3  and  4.  Noted 
July  15. 

Portland,  Ore. — The  city  contemplates  the  construction  of 
sewers  in  Water  and  Mill  St.  The  estimated  cost  is  $16,486. 
A.  L.  Barbur  is  City  Audr. 

«  v.Huntin^ton  Beacn«  Calif — Bids  will  be  received  until  Sept. 
7  by  the  City  Clerk  for  the  construction  of  sewers  in  various 
streets  including  Tenth,  11th  St.  and  Arcadia  Ave. 
»v.  +^os  Anseles.  Calif. — The  contract  for  the  construction  of 
SKOCHyELICHf\rT2e5r,3l9aS  l°  LAWRENCE 

+San  Francisco,  Calif.— The  Board  of  Public  Works  has 
awarded  the  contract  to  F.  ROLANDI,  at  $4761,  for  grading 
and  constructing  sewers  in  Balba  St. 

Stockton,  Calif. — Bonds  for  $550,00  have  been  sold.  The 
proceeds  will  be  used  for  the  construction  of  storm  water  and 
sanitary  sewer  systems.    Noted  June  24. 

Berlin,  Ont. — Bids  will  be  received  until  Sept.  7  by  the 
city  for  the  construction  of  sewage-disposal  works,  compris- 
ing tanks,  niters,  sludge  beds  and  a  pumping  station.  Chip- 
man  &  Power,  204  Mail  Bldg.,  Toronto,  is  Consult.  Engr.,  and 
H.   Johnston   is  City   Engr.     Noted   July  22. 

+South  Vancouver,  B.  C. — Contracts  for  sewer  pipe  have 

^?n^f;w?;^dTe-S, to  mcneill,  welch  &  wilson  and  to 

EXA£S_,  COLEMAN  &  EVANS  at  $9000,  and  to  the  DOMIN- 
ION GLAZED  PIPE  CO.,  at  $20,000. 

GARBAGE 

Green  Bay,  Wis — C.  F.  Hunter  Co.,  Chicago,  111.,  has  under- 
taken a  campaign  to  promote  the  construction  of  a  garbage 
incinerator  for  the  city.    The  estimated  cost  is  $20,000. 

c»AtS?nr^A^VtT?n.lo,  Tex- — The  contract  has  been  awarded  to  the 
SAN  ANTONIO  MACHINERY  &  SUPPLY  CO.,  at  $11,985,  for 
installing  a  Decarie  incinerator. 

c  a  ^VA,CT*rS?\a,T^T?x-— The  contract  has  been  awarded  to  the 
fAN  ANTONIO  MACHINERY  &  SUPPLY  CO.,  San  Antonio,  at 
Aug    19      furnlshln&  one  6-ton   10-hour  incinerator.  Noted 

STREETS  AND  ROADS  • 

f  ?"'?>iTTtonV R*  *• — The  contract  for  constructing  the  Staf- 
«7enRdAThiasJb?en  yarded  to  L.  H.  CALLAN,  Bristol,  R.  I.,  at 
$5780.    Noted  June  24. 

■^"J**0*"**  Conn. — Contracts  for  state  road  work  have  been 
awarded  as  follows:  Waterford  Township,  a  section  of  native 
i^^T^^A™-  on^he  Hartford-New  London  Turnpike,  to  the 
PRAMINGHAM  CONSTRUCTION  CO.,  South  Framingham 
Mass.,  at  $8000;  Southington  Township,  a  section  of  2 -in 
bituminous  macadam  on  Meriden  Ave.,  to  LEONARDO  SUZIo' 
Meriden,  at  $8506;  Durham  Township,  a  section  of  2-in  bitum- 
yl01Ull,^a^d,a;m  on  the  Middlefield  Rd.,  to  FRANK  ARRIGONI 
?GrB,R°,fMlddletown'  at  $7360;  North  Haven  Township,  about 
Iv^iU^1^;  trap  rook  macadam  on  the  Mt.  Carmel  Rd.,  to  A  D 
BRi??ES  SONS'  INC-  Hazardville,  at  $6412.     Noted  Aug.  5 

*v  *Atlbian^V.lv;  Y- — (Official) — Bids  were  received  Aug  24  bv 
tne  btate  Highway  Commission,  Lancaster  St.,  Albany  and 
contracts  awarded  for  the  construction  of  highways  by 'state 
aid,  as  follows: 

™5°aAd,uNo-  13£?l  Allegany  County,  7.29  miles:  JOHN  H.  GOR- 
J??w£lbtny'  $71'13*7^(aw,arded  contract);  Sullivan  Construc- 
nei?  «??  8|yraR"Se'  I7!'58!1  Greenfield  Construction  Co.,  Hor- 
Rukfn  '«77'-!Bi  1S°w  °n  yT^nglnef "1?  &  Contracting  Co.,  Inc., 
Buffalo,  $77,301;  W.  C.  Evans,  Ambler,  Penn.,  $82,556 

Road  No.  52141-A,  Broome  County,  3.15  miles-  LANE  CON 
STRUCTION  CORPORATION,  Meriden,  Conn.    $37,  832  (award- 
ed contract) ;  F.  P.  Mecks,  Long  Pond,   Penn  ,  $38,254 >  Port 
Jervis  Construction  Co.,  Port  Jervis,  $41,723. 

^,^»R™d  No-  13°5,  Cattaraugus  County,  5.379  miles-  DUNKIRK 
CONSTRUCTION  CO    Dunkirk,  $75,507  (awarded  contract 
„^K°ad  No.   1310,   Chemung  County,   4.02   miles-  SULLIVAN 
a?i«S7'RFCTI*ON  Syracuse.   $40>,537    (awarded  contract); 

Atlanta  Construction  Co.,  Atlanta,  $40,867;  F.  L.  Breeze  El- 
mira, $41,371;  E.  W.  Walsh,  Elmira,  $41,382;  McGreevey,  Mc- 
Guigan  &  Baum,  Elmira,  $42,336;  Peter  F.  Connellv  Co  Horse- 
heads,  $43,650;  W.  C.  Evans,  Ambler,  Pen^    $47  350  ' 

Road  No.  1311,  Chemung  County,  6.87  miles-  J  W  BREN- 
NAN  CONSTRUCTION  CO.  INC.,  Geneva,  $78,420  (awarded 
contract);  Peter  F.  Connelly  Co.,  Horseheads,  $78,800;  Sullivan 
Construction  Co.,  Syracuse,  $78,989;  Weed  &  Walsh,  Mechan- 
icsville,  $82,091;  F.  P.  Meckes,  Long  Pond,  Penn.,  $85  184;  John 

RocSer0^!^1011    °°-  ?85'949;    P"    H'  Murray> 


Road  No.  5585,  Chenango-Madison  County,  6.18  miles:  CON- 
ROY  &  NIXDORF,  Oneida,  $47,814  (awarded  contract);  James 
Anderson,  Menands,  $50,472;  Mondo  Construction  Co.,  Inc 
Syracuse,  $50,554;  Newport  Construction  Co.,  Herkimer  $50- 
563;  Paddelford  &  King,  Sherburne,  $50,629;  Joseph  McCor- 
mick,  East  Providence,  R.  I.,  $50,820;  Charles  O.  McComb, 
Syracuse,  $50,979. 

Road  No.  5574,  CoLumbia  County,  1.17  miles:  BELMAR  CON- 
TRACTING CO.,  Troy,  $31,786  (awarded  contract)  ;  F.  L.  Ban- 
mn  Plumbing,  Heating  &  Contracting  Co.,  Kingston,  $33,676; 
Marks  Kearney,  Hudson,  $34,603;  Russell  Parker  Construction 
Co.,  Hudson,  $34,762. 

^R£ad  No-  1162'  Dutchess  County,  5.16  miles:  CAIRNIE-ST. 
GEORGE  CO.,  New  York,  $51,750  (awarded  contract);  DeGraff 
&  Hogeboom,  Kingston,  $51,985;  Amos  D.  Bridge's  Sons  Inc 
Hazardville,  Conn.,  $52,066;  Gruner  &  Hallenbeck,  Harriman' 
$53,144;  Abner  M.  Harper,  Newburgh,  $54,106;  Conway  Bros 
&  Kennedy,  Eddyville,  $54,536;  Schunnemunk  Construction 
Co.,  Highland  Mills,  $55,791;  Samuel  Beskin,  Beacon,  $55,893- 
Stanley  Construction  Co.,  Buffalo,  $57,139. 

Road  No.  1163,  Dutchess  County,  6.18  miles:  RUDDY- 
SAUNDERS  CONSTRUCTION  CO.,  Troy,  $78,776  (awarded  con- 
tract); Amos  D.  Bridges  Construction  Co.,  Hazardvile,  Conn 
$82,067;  Cairnie-St.  George  Co.,  New  York,  $83,501;  Stanley 
Construction  Co.,  Buffalo,  $84,263;  Weed  &  Walsh,  Mechanics- 
yille,  $85,007;  Frank  G.  Fowler  Construction  Co.,  Mt  Kisco 
$85,274;  DeGraff  &  Hogeboom,  Inc.,  Kingston,  $85,508-  H  b' 
Sproul  Construction  Co.,  Inc.,  Peekskill,  $86,647;  Abner  m' 
Harper,  Newburgh,  $87,784;  Ward  &  Tully,  Inc.,  Brooklyn! 
$88,204. 

Road  No.  1235,  Dutchess  County,  5.44  miles:  SCHUNNE- 
MUNK CONSTRUCTION  CO.,  Highland  Mills,  $52,327  (awarded 
contract);  S.  B.  Van  Wagonen,  Rondout,  $53,303;  Henry  Clin- 
ton, Poughkeepsie,  $54,572;  Samuel  Beskin,  Beacon,  $54,729- 
Gruner  &  Hallenbeck,  Harriman,  $54,812;  R.  G  Miller  Con- 
tracting Co.,  Hartford,  Conn.,  $55,092;  Port  Jervis  Construc- 
tion Co.,  Port  Jervis,  $56,673;  Pierson  Engineering  &  Con- 
struction Co.,  Hartford,  Conn.,  $56,952;  H.  B.  Sproul  Construc- 
tion Co.,  Inc.,  Peekskill,  $62,985. 

Road  No.  1312,  Dutchess  County,  6.81  miles:  RUDDY- 
SAUNDERS  CONSTRUCTION  CO.,  Troy,  $62,826  (awarded  con- 
tract) ;  Marks  Kearny,  Hudson,  $63,376;  Amos  D.  Bridge's  Sons 
Inc.,  Hazardville,  Conn.,  $67,739;  Juniata  Co.,  Philadelphia 
?™?i'n  $7T0'271;  HA.B-  Sproul  Construction  Co.,  Inc.,  Peekskill 
$70,687;  Langan  Construction  Co.,  Albany,  $74,228;  DeGraff  & 
Hogeboom  Inc.,  Kingston,  $74,564;  Stanley  Construction  Co., 
Buffalo,  $76,005;  Samuel  Beskin,  Beacon,  $76,997;  John  J 
Guinan  Contracting  Co.,  Brooklyn,  $71,921. 

„R°adTNo  .1313,  Dutchess  County,  6.86  miles:  A.  C.  STEIN- 
BERG, JR  West  Hartford,  Conn.,  $64,341  (awarded  contract); 
James  Anderson,  Menands,  $68,092;  John  J.  Guinan  Contracting 
Co.,  Brooklyn,  $69,137;  John  De  Michael  &  Bro.,  Torrington 
V°nn,;',,  $5,9,737;  Juniata  Construction  Co.,  Philadelphia,  Penn! 
$70,377;  Samuel  Beskin,  Beacon,  $70,919. 

Road  No.  1314,  Dutchess  County,  5.37  miles:  AMOS  D 
BRIDGE'S  SONS,  INC.,  Hazardville,  Conn.,  $44,956-  John  Ar- 
bP,rl°-  „NeT„Haven'  Conn.,  $45,994;  Weed  &  Walsh,  Mechanics- 
ville,  $47,299;  Blankfield  &  Donovan,  Kingston,  $47,782;  Sam- 
uel Beskin,  Beacon,  $48,627;  H.  B.  Sproul  Construction  Co.. 
Jn£-'  Peekskill,  $49^261;  Juniata  Co.,  Philadelphia,  Penn.,  $49,- 
489;  R.  G.  Miller  Contracting  Co.,  Hartford,  Conn.,  $50,907 

Road  No.  1304,  Erie  County,  1.17  miles:  SHAW  &  LAKIN 
Jamestown,  $26,878  (awarded  contract);  O.  M.  Severson  Erie' 
Poeonin/-7$2^;7,3,?;  Wj!li™  H-  Rin£  Contracting  Co.,  Ogdensburgl 
$29,147;  William  C.  Evans,  Ambler  Penn.,  $28,431 
 Road  No.  5583,  Greene  County,  4.77  miles:  CATSKILL  CON- 
STRUCTION CO.,  Catskill,  $43,833  (awarded  contract);  S  V 
Van  Wagonen,  Rondout,  $45,552;  Gruner  &  Hallenbeck,  Har- 
riman, $47,688;  George  H.  McEvoy,  Creek  Locks,  $46  284- 
Marks  Kearney,  Hudson,  $45,980;  Richard  Hopkins,  Troy  $48- 
929;  James  Anderson,  Menands,  $50,755.  ' 

Road  No.  1318,  Livingston  County,  Road  No.  1319,  Monroe 
?,°oUn.ty'  mjles:  RIBSTEIN-HOLTER  CO.,  INC.,  Rochester, 

$42,565  (awarded  contract);  Whitmore-Rauber  &  Vicinius 
Rochester,  $43,393;  Charles  O.  McComb,  Syracuse,  $44  660: 
Langan  Construction  Co.,  Albany,  $45,196;  Chambers  &  Barnes, 
Rochester,  $45,228. 

Road  No.  1321,  Livingston  County,  8.34  miles-  AIBERT 
GAFFEY  Syracuse,  $100,840  (awarded  contract);  Atlanta  Con- 
^oUC$10™  Co.,  Atlanta,  $109,477;  P.  H.  Murray,  Rochester,  $116,- 
432;  J.  M.  Ludington  Sons,  Inc.,  Rochester,  $120,191 

Road  No.  5586,  Madison  County,  7.91  miles:  SULLIVAN  CON 
STRUCTION  CO     Syracuse,  $64,126  (awarded  contract);  Con- 
roy  &  Nixdorf,  Oneida,  $65,491;  Mondo  Construction  Co,  Inc 
Syracuse,  $67,918;  James  Anderson,  Menands,  $69,459;  Newport 
Construction  Co.,  Herkimer,  $71,509;  Joseph  McCormick,  East 
Providence,  R.  I.,  $74,343. 

Road  No.  5539,  Monroe  County,  7.31  miles:  NEWPORT  CON- 
STRUCTION CO.,  Herkimer,  $69,481  (awarded  contract);  Wil- 
liam H.  Madden,  Rochester,  $70,704;  Frank  V.  Brotsch  Co, 
Rochester,  $71,209;  P.  H.  Murray,  Rochester,  $71,666;  Michael 
H.  Ripton  Rochester,  $72,434;  Thomas  Grady,  Rochester,  $72,- 
870;  Cleveland  &  Sons,  Brockport,  $72,907;  Harradine  Bros  Co  . 
Inc.,  Spencerport,  $74,138;  Michael  Murphy,  Rochester,  $74- 
977;  Morrisson  &  Quinn,  Inc.,  Rochester,  $75  135 
^ttH0^  tN,°A  5581,  Monroe  County,  0.14  mile:  MORRISSON  & 
QUINN,  INC.  Rochester,  $10,827  (awarded  contract);  Dodge 
Construction  Co.,  Inc.,  Rochester,  $11,160;  Whitmore-Rauber  & 
Vicnius,  Rochester,  $11,211;  Public  Service  Construction  Co., 
Niagara  Falls,  $11,327;  Wood  &  Tompkins,  Hilton,  $11,615;  W 
C.  Evans,  Ambler,  Penn.,  $11,754. 

t,^??^1^-  ^576>  Ontario  County,  4.69  miles:  SWEENEY  & 
BOLAND,  Rochester,  $2641  (awarded  contract);  Richard  Hop- 
kins, Troy,  $2849. 

^,T-,5oa^  No-  543  Rockland  County,  0.99  mile:  PAUL  SAN- 
GER, Monsey,  $5371   (awarded  contract) 

Road  No.  53B8,  Rockland  County.  2  16  miles-  HASTINGS 
PAVEMENT  CO.,  New  York,  $15,200  (awarded  contract)!  John 
A.  J ova,  Inc.,  Newburgh,  $18,995;  Schunnemunk  Construction 
Co.   Highland  Mills,  $19,359;  Paul  Gsanger,  Monsey,  $20,721. 

+Albany,  N.  Y. —  (Official) — Bids  were  received  Aug  24  by 
the  State  Highway  Commission,  Lancaster  St.,  Albany,  and 
contracts  awarded  for  the  repair  of  highways  by  state  aid,  as 
follows: 

Repair  Contract  No.  850,  Road  No.  592,  Cayuga  County,  2.35 
miles:  RICHARD  HOPKINS,  Troy,  $13,267  (awarded  con- 
tract); J.  H.  Weidman.  Syracuse,  $13,374;  M.  J.  Gleason,  Syra- 
cuse, $13,634;  Dana  W.  Robbins,  Inc.,  New  York,  $13,"987; 
Brayer  Bros.,  Auburn,  $14,138;  Sweeney  &  Boland,  Rochester, 
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$14,228;  Edward  S.  Spyring,  Syracuse,  $14,S35;  Flood  &  Van 
Wirt  Co.,  Hudson  Palls,  $14,937;  Arthur  P.  McConvill  Og- 
densburg,  $15,181. 

Repair  Contract  No.  S49,  Road  No.  1016,  Cayuga  County  3  14 
miles:  RICHARD  HOPKINS.  Troy,  $21,550  (awarded  con- 
tract);  M.  J.  Gleason,  Syracuse,  $21,554;  Semper  Bros  Wa- 
tertown,  $22,527;  W.  J.  Young,  Locke,  $22,757;  Flood  &  Van 
Wirt  Co.,  Hudson  Falls,  $22,790;  Dana  W.  Robbins  Co,  Inc 
New  York,  $22,933;  Brayer  Bros.,  Auburn,  $23,794. 

Repair  Contract  No.  846,  Road  No.  589,  Columbia  County 
3.81  miles:  GEORGE  HOLLER,  Albany,  $8814  (awarded  con- 
tract); Thomas  J.  Martin,  Beacon,  $8886;  William  Doyle,  Sau- 
gerties,  $9135;  Richard  Hopkins,  Troy,  $9578;  Jerry  Sweeney 
New  Brighton,  $9745. 

Repair  Contract  No.  836,  Road  No.  376,  Pulton  County  2  38 
miles:  CLARENCE  WELCH  &  CO.,  Gloversville,  $12  134 
(awarded  contract);  John  P.  Dugan  &  Co.,  Amsterdam,  $12- 
497. 

Repair  Contract  No.  845,  Road  No.  436,  Nassau  County  2  50 
miles:  EVERGREEN  CONSTRUCTION  CO.,  Long  Island  City 
$8366  (awarded  contract);  Delta  Contracting  Co.  Inc  Ja- 
maica, $9416;  William  Doyle,  Saugerties,  $9364;  Murray  & 
Gardner,  Center  Moriches,  $9708. 

Repair  Contract  No.  842,  Road  No.  207,  Ontario  County  0  60 
mile:  J.  W.  BRENNAN  CONSTRUCTION  CO.,  INC.  Geneva 
$12,284  (awarded  contract);  Connors  &  Gallivan  Co!  Elmira' 
$12,436;  Schroder-Hicks  Contracting  Co.,  Rochester,  $12  632  ' 

Repair  Contract  No.  840,  Road  No.  228,  Ulster  County,  4  82 
miles:  JOHN  P.  GALLIVAN,  Kingston,  $18,812  (awarded  con- 
tract); Blankfield  &  Donovan,  Kingston,  $20,441;  Port  Jervis 
Construction  Co.,  Port  Jervis,  $20,759;  L.  P.  Bannin  Plumbing 
Heating  &  Contracting  Co.,  Kingston,  $20,871;  Gruner  &  Hal- 
lenbeck,  Harriman,  $21,641;  DeGraff  &  Hogeboom,  Kingston, 
$22,355. 

Repair  Contract  No.  851,  Road  No.  694,  Suffolk  County  3 
miles:  Murray  &  Gardner,  Inc.,  Center  Moriches,  $10  186-  Te- 
conic  Construction  Co.,  Port  Jervis,  $11,S80;  MUNICIPAL  AS- 
PHALT CO.,  New  York,  $9125  (awarded  contract)..  Noted  Aug. 

Albany,  N.  Y. — -(Official) — Bids  were  received  Aug.  26  by  the 
State  Highway  Commission,  55  Lancaster  St.,  Albany,  for  the 
construction  of  highways  by  state  aid,  as  follows: 

Road  No.  5588,  Greene  County,  3.95  miles:  James  M  Ham- 
ilton &  Co.,  Gardner,  $98,639;  St.  Lawrence  Construction  Co 
Inc.,  Albany,  $115,940;  Abner  M.  Harper,  Inc.,  Newburgh  $117- 
149;  James  Anderson,  Menands,  $117,469;  Stanley  Construction 
Co.,  Buffalo,  $120,523;  George  H.  McAvoy,  Creek  Locks,  $122- 
058;  William  G.  Fox,  Saratoga  Springs,  $122,311;  Ward  & 
Tully,  Inc.,  Brooklyn,  $125,264;  Pulton  Engineering  Co  Al- 
bany, $125, 7S5. 

Road  No.  5579,  Herkimer  County,  6.55  miles:  Newport  Con- 
struction Co.,  Herkimer,  $63,077;  James  Anderson,  Menands, 
$63,357;  Joseph  McCormick,  East  Providence,  R.  I.,  $67  782 

Road  No.  5584,  Herkimer  County,  4.21  miles:  Joseph  Mc- 
Cormick, East  Providence,  R.  I.,  $46,423;  Newport  Construc- 
tion Co.,  Herkimer,  $48,957. 

Road  No.  773,  Niagara  County,  2.38  miles:  F.  J.  Mumm  Con- 
tracting Co.,  Buffalo,  $23,424. 

Road  No.  799,  Niagara  County,  4.21  miles:  Arthur  P  Mc- 
Conville,    Ogdensburg,    $53,156;    Greenfield    Construction  Co 
Hornell,   $54,245;  Joseph  Brumver,  Buffalo,   $54,909;  Woolsey 
Construction  Co..  Poughkeepsie,  $55,178;  Garradine  Bros  Co 
Inc.,  Spencerport,  $57,253;  F.  J.  Mumm  Contracting  Co.  Inc' 
Buffalo,  $59,255. 

Road  No.  1315,  Niagara  County,  8  miles:  Joseph  Brumver 
Buffalo,    $97,340;    Serviss    &    Mackey,    Youngstown,    $101  902- 
Thomas  F.  Shaughnessy,  Albany,  $104,380;  Cold  Spring  Con- 
struction   Co.,   Buffalo,    $105,307;    Woolsey    Construction  Co 
Poughkeepsie,  $112,286. 

Road  No.  1153,  Niagara  County,  1.27  miles:  Greenfield  Con- 
struction Co.,  Hornell,  $69,644;  Caleb  Hyatt,  Yonkers,  $70,101- 
Langan  Construction  Corporation,  Albany,  $71,184-  Public 
Service  Contracting  Co.,  Niagara  Falls,  $73,694;  C  N.  Stain- 
thorpe,  Lockport,  $74,353;  C.  B.  Whitmore  Co.,  Lockport,  $78,- 
476. 

Road  No.  5408,  Oswego  County,  0.36  mile:  Oswego  Construc- 
tion Co.,  Fulton,  $16,490;  William  H.  Ring  Contracting  Co., 
Ogdensburg,  $16,495;  J.  E.  Bishop,  Syracuse,  $16,866;  F.  P. 
Meckes,  Long  Pond,  Penn.,  $17,261;  Bison  City  Engineering  & 
Contracting  Co.,  Inc.,  Buffalo,  $17,284;  J.  J.  Cashin,  Fayette- 
ville,  $17,326;  E.  S.  Spyrting,  Syracuse,  $17„639. 

Road  No.  817,  Saratoga  County,  3.57  male's:  John  Arborio, 
^„%w  „Haven-  Conn-.  $34,960;  Weed  &  Walsh,  Mechanicsville 
$35,092;  John  B.  Dower,  Ballston  Spa,  $35,700;  Thomas  H 
Ka",  Troy  $36,437;  D.  J.  Snell  &  Co.,  Canajoharie,  $3.6,783 ; 
William  G.  Fox,  Saratoga  Springs,  $38,158;  Juniata  Co.,  Phila- 
delphia, Penn.,  $38,316. 

Road  No.  1320,  Schuyler  County,  2.75  miles:  Patrick  D  Con- 
ley,  Ithaca,  $25,380;  Richard  Hopkins,  Troy,  $26,804;  James 
Rossney,  Buffalo,  $27,202;  John  H.  Gordon,  Albany,  $28,267- 
Bison  City  Engineering  &  Contracting  Co.,  Buffalo,  $28,750; 
McGuigan,  McGreevey  &  Baum,  Elmira,  $29,260;  Hendrickson- 
McCabe  Construction  Co.,  Spencerport,  $30,838. 

Road  No.  5575,  Schuyler  and  Tompkins  Counties,  4.12  miles: 
f£.trl£k  5-  Conley.  Ithaca,  $35,160;  James  Rossney,  Buffalo, 
$36,808;  Sullivan  Construction  Co.,  Syracuse,  $37,784;  Bison 
City  Engineering  &  Contracting  Co.,  Inc.,  Buffalo  $38,255- 
Hendrickson-McCabe  Construction  Co.,  Inc.,  Spencerport,  $40  - 
026;  John  H.  Gordon,  Albany,  $40,054;  W.  C.  Evans,  Ambler 
Penn.,  $41,911. 

Road  No.  5577,  Schoharie  County,  7.96  miles:  Weed  &  Walsh, 
Mechanicsville,  $91,046;  Newport  Construction  Co.,  Herkimer 
$91,697;  James  Anderson,  Menands,  $94,459. 

Road  No.  5253-E,  Steuben  County,  5.52  miles:  Kennedy  Con- 
struction Co.,  Albany,  $38,796;  Greenfield  Construction  Co 
Hornell,  $41,320;  John  C.  Bradley,  Corning,  $43,573;  T  H  Gill 
Co.,  Bmghamton,  $43,71"  Bison  City  Engineering  &  Contract- 
ing Co.,  Buffalo,  $47,555;  x-.  H.  Murray,  Rochester,  $47,809;  W 
C.  Evans,  Ambler,  Penn.,  4$9,068;  Thomas  Grady,  Rochester, 
$49,978. 

Road  No.  1076,  Tioga  County.  4.29  miles:  Dana  W.  Robbins 
Co.,  Inc.,  New  York,  $35,354;  T.  H.  Gil!  Co.,  Binghamton,  $35,- 
841;  Richard  Hopkins,  Troy,  $36,166;  Sullivan  Construction 
Co.,  Syracuse,  $36,190;  Atlanta  Construction  Co..  Atlanta,  $36,- 
210;  F.  P.  Meckes,  Long  Pond,  Penn.,  $36,963;  Lane  Construc- 
tion Corporation,  Meriden,  Conn.,  $37,369. 


Road  No.  1077,  Tioga  County,  4.72  miles:  Lane  Construction 
Corporation,  Meriden,  Conn.,  $36,148;  T.  H.  Gill  Co  Bine-ham- 
ton,  $39,279;  Dana  W.  Robbins,  Inc.,  New  York,  $39,508 -Sulli- 
van Construction  Co.,  Syracuse,  $39,559;  Richard  Honkins 
Troy,  $39,796;  Atlanta  Construction  Co.,  Atlanta,  $39  916-  Peter 
F.  Connolly  Co.,  Horseheads,  $40,826. 

Road  No.  1109,  Washington  County,  2.06  miles:  William  L 
Sherrill,  Hudson  Falls,  $16,975;  Juniata  Co.,  Philadelphia' 
Penn.,  $17,831;  Kellogg  Boynton,  Keeseville,  $17,966-  Thomas 

?10Jf^l'r'  Troy'  *18'128;  A-  G.  &  D.  T.  Perry,  Brattleboro,  V t  , 
$18,663. 

Road  No.  5578,  Washington  County,  1.89  miles-  William  G 
Pox,  Saratoga  Springs,  $29,582;  Thomas  H.  Karr,  Troy  $31  491 : 
John  B.  Dower,  Ballston  Spa,  $32,058;  Kellogg  Boynton  Keese- 
ville, $32,365. 

Road  No.  1306,  Westchester  County,  5.72  miles:  Pierson 
Engineering  &  Construction  Co.,  Hartford,  Conn.,  $66,010- 
Prank  G.  Fowler  Construction  Co.,  Mt.  Kisco,  $68,307;  Harris- 
Rose  Construction  Corporation,  New  York,  $68,619-  John  De 
Michael  &  Bro.,  Torrington,  Conn.,  $70,904;  Amos  D.  Bridge's 
Sons,  Inc.,  Hazardville,  Conn.,  $71,630;  Gruner  &  Hallenbeck 
Harriman,  $73,922;  H.  B.  Sproul  Construction  Co.,  Inc.,  Peeks- 
kill,  $78,068. 


Road  No.  1308,  Westchester  County,  2.15  miles:  James  Garo- 
fano &  Son,  Mt.  Vernon,  $24,738;  James  Ciascia  &  Vincent 
Cartesi,  Mt.  Vernon,  $25,700;  John  De  Michael  &  Bro  Tor- 
rington, Conn.,  $26,040;  Prank  G.  Fowler  Construction  Co  Mt 
Kisco,  $26,109;  Caesar  A.  Rossi,  Harrison,  $26,253;  White  & 
Colhgan  Purchase,  $26,256;  H.  B.  Sproul  Construction  Co. 
Inc.,  Peekskill,  $26,531. 

Road  No  1309,  Westchester  County,  6.63  miles:  Henry  Clin- 
?^,g^heeV?ie^  $67,954;  Conway  Bros.  &  Kennedy,  Eddy- 
«7q1'c^  i*  ;i  ^  %  Sprou4  Construction  Co.,  Inc.,  Peekskill, 
$73,168;  Frank  G.  Fowler  Construction  Co.,  Mt.  Kisco    $76  788 

Road  No.  1323,  Westchester  County,  4.62  miles-  Frank  g' 
fowler  Construction  Co.,  Mt.  Kisco,  $49,183;  H.  B  Sproul  Con- 
struction Co.,  Inc.,  Peekskill,  $51,389;  William  P.  McCabe  Con- 
struction Co.,  Inc.,  White  Plains,  $58,528 
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Mt.  Kisco  $26,277;  Amos  D.  Bridge's  Sons,  Inc.,  Hazardville 
^nn^'„  $26,710;  James  Ciascia  &  Vincent  Cartesi,  Mt.  Vernon, 
$26,973;  Gruner  &  Hallenbeck,  Harriman,  $27,702;  Harris-Rose 
Construction  Corporation,  New  York,  $28,135. 

Road  No.  1324,  Westchester  County,  3.02  miles:  H  B  Sproul 
Construction  Co.,  Inc.,  Peekskill,  $28,858;  Caesar  A.  Rossi, 
Horicon,  $28,071;  Gruner  &  Hallenbeck,  Harriman,  $29,120- 
James  Garofano  &  Son,  Inc.,  Mt.  Vernon,  $29,129-  Frank  G 
Fowler  Construction  Co.,  Mt.  Kisco,  $29,827;  Harris-Rose  Con- 
struction Corporation,  New  York,  $30,113;  John  A.  Jova,  Inc 
Newburgh,  $30,834. 

*u  A'bany»  N-  Y- — (Official) — Bids  were  received  Aug.  26  by 
the  State  Highway  Commission,  55  Lancaster  St.,  Albany  for 
the  repair  of  highways  by  state  aid,  as  follows: 
,  Repair  Contract  No.  839,  Road  No.  463,  Herkimer  Countv; 
J.  J.  Malloy  Scnenectady,  $18,797;  Huntoon  &  Ferguson,  Hud- 
son Falls,  $20,088;  Michael  O'Brien,  Cortland,  $20,321;  Newport 
Construction  Co.,  Herkimer,  $20,366;  B.  J.  Gaffney,  Saratoga 
?P9in^S*J22A12A;  Port  Schuyler  Construction  Co.,  Inc.,  Oneida, 
$22,161;  R.  D.  Cooper,  Little  Falls,  $22,224 

Repair  Contract  No.  852,  Road  No.  359,  Herkimer  County 
John  P.  Dugan  &  Co.,  Amsterdam,  $10,360;  Newport  Construc- 
™°An  £$/', Hel"kimer,  $10,569;  Harry  W.  Roberts  Co.,  Utica,  $10,- 
990;  Phelan  &  Sullivan,  Utica,  $11,242;  Dana  W.  Robbins,  Inc, 
New  York,  $11,361. 

Repair  Contract  No.  848,  Road  No.  71,  Oneida  County- 
Harry  W.  Roberts  &  Co.,  Utica,  $13,649. 

Repair  Contract  No.  841,  Road  No.  733,  St.  Lawrence  Coun- 
ty: Arthur  P.  McConville,  Ogdensburg,  $20,551;  Kellogg  Boyn- 
ton, Keeseville,  $21,878. 

Repair  Contract  No.  844,  Road  No.  640,  Schenectady  County: 
J.  J.  Malloy,  Schenectady,  $8706;  John  P.  Dugan  Co,  Amster- 
dam, $8923;  Huntoon  &  Ferguson,  Hudson  Falls,  $8936;  Brown 
&  Lowe  Co.,  Schenectady,  $10,196. 

Repair  Contract  No.  837,  Roads  Nos.  795,  823  and  824  Sul- 
livan County:  George  Mesler,  Liberty,  $4518;  L.  F  Bannin 
Plumbing,  Heating  &  Contracting  Co.,  Kingston,  $4839;  Port 
Jervis  Construction  Co.,  Port  Jervis,  $4857;  Nash  &  Griffin, 
Norwich,  $5011;  Kelly  &  Wheeler,  Buffalo,  $5190;  Armstrong 
&  Trowbridge,  Middletown,  $6065;  Thomas  J.  Martin,  Beacon, 

Repair  Contract  No.  843,  Road  No.  5223,  Sullivan  County- 
Armstrong  &  Trowbridge,  Middletown,  $41,492;  George  Mos- 
ler,  Liberty,  $42,327;  Jackson  Bros.,  Cuddebackville,  $43,376- 
Port  Jervis  Construction  Co.,  Port  Jervis,  $44,500. 
™  ,RePair  Contract  No.  838.  Road  No.  503,  Westchester  County 
Malloy  &  Murray  Contracting  Co.,  Yonkers,  $96,2434;  Lewis 
Petnllo  Mt.  Vernon,  $97,517;  Caleb  Hyatt,  Yonkers,  $98,515; 
Borough  Asphalt  Co.,  Brooklyn,  $101,302. 

Repair  Contract  No.  847,  Road  No.  19,  Westchester  County- 
James  Garofano  &  Son,  Inc.,  Mt.  Vernon,  $11,359-  White  & 
Colhgan,  Purchase,  $11,755;  William  F.  McCabe  Contracting 
f-Po'^n0"^11116  Plains-  $12,576;  Miguell  Houck,  White  Plains, 
$12,687;  John  A.  Jova,  Inc.,  Newburgh,  $12,963.    Noted  Aug.  12. 

+Clit'ton  Springs,  IV.  Y. — A  contract  for  constructing  ap- 
proximately 1100  lin.ft.  of  road  with  curb  and  gutters  has 
been  awarded  to  THOMAS  MURRAY,  Le  Roy,  at  $5447. 

T  v."*"^0110**!'  N*  Y* — The  contract  for  paving  Garner  St.  from 
Johnston  Ave.  to  the  New  York  Central  R.R.  viaduct  has 
been  awarded  to  the  THOMAS  P.  GRATTON  CONSTRUCTION 
CO.,  Cohoes,  at  $21,199. 

Dunkirk,  N.  Y. — James  McNamara,  Dunkirk,  submitted  the 
lowest  bid  for  paving  Woodrow  Ave.  (Bass  St.)  from  Fourth 
to  Sixth  St. 

TT  Parmingdale,  N.  Y. — Bids  will  be  received  by  James  T. 
Hoile,  Secy.,  Bd.  of  Trustees,  16  Court  St.,  New  York,  N.  Y. 
(Borough  of  Brooklyn),  until  Sept.  8,  for  constructing  con- 
crete walks   at   the  New  York   State   School   of  Agriculture. 
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New  York,  IV.  V. —  (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  by  Douglas  Mathewson,  BoVo.  Pres.,  Municipal 
Bldg.,  177th  St.  and  Third  Ave.,  until  10:  30  a.m.,  Sept.  8,  for 
road  improvements  on  Haviland  Ave. 

+New  York,  IV.  Y. —  (Borough  of  Manhattan) — The  con- 
tract for  paving  with  asphalt  25th,  55th,  65th,  67th,  80th  and 
85th  St.,  has  been  awarded  to  the  SICILIAN  ASPHALT  PAVE- 
ING  CO.,  41  Park  Row,  at  $56,500. 

♦  Niagara  Falls,  IV.  Y. — The  contract  for  paving  14th  St. 
from  Pine  to  Terry  Ave.  has  been  awarded  to  McKINNEY  & 
MAGUIRE,  at  $15,000. 

Oneonta,  N.  Y. —  (Official) — Bids  will  be  received  until  S 
p.m.,  Sept.  6,  by  Sheldon  H.  Close,  City  Clk.,  for  paving  a  num- 
ber of  streets  with  concrete. 

+Rochester,  IV.  Y. — Contracts  have  been  awarded  for  pav- 
ing Aberdeen  and  Marion  St.  with  asphalt,  to  WHITMORE, 
RAUBER  &  VICINUS,  at  $9332  and  $9252  respectively;  Oneida 
St.  with  brick  to  the  FLOWER  CITY  CONTRACTING  CO., 
at  $4776. 

+Sehenectady,  X.  Y. — Contracts  have  been  awarded  for  pav- 
ing Watt  St.  to  the  SCHENECTADY  CONSTRUCTION  CO., 
Schenectady,  at  $14,641;  Maplewood  and  19th  Ave.  to  the 
UNION  PAVING  CO.,  Schenectady,  at  $17,997. 

+Sj-racuse,  N.  Y. — The  contract  for  paving  Euclid  Ave.  and 
Pine  St.  has  been  awarded  to  the  SCHENECTADY  PAVING 
CO.,  Schenectady,  at  $7598  and  $8850,  respectively. 

Watertown,  N.  Y. — The  Board  of  Public  Works  has  author- 
ized the  construction  of  14  additional  ft.  of  concrete  pave- 
ment on  Coffeen  St.  from  Cedar  St.  to  a  point  50  ft.  below  Fair 
St.  Bids  for  this  work  were  received  from  Guy  H.  Miller, 
$4924;  Gooley  &  Willard,  $5102;  A.  F.  Nims,  Philadelphia, 
$5073;  Burns  Bros.  &  Haley,  $4955. 

Newark,  N.  J. — Bids  were  received  Aug.  26  for  paving 
Eckert  Ave.  from  Seymour  Ave.  to  Osborne  Terrace  as  follows: 
Northern  Construction  Co.,  $5072;  Uvalde  Asphalt  Co.,  $5719; 
Continental  Public  Works  Co.,  $5463.    Noted  July  22. 

♦Roseland,  N.  J. — The  contract  for  paving  Portland  St. 
with  macadam  has  been  awarded  to  ROBERT  DORIETY,  166 
Ridge  St.,  Newark. 

★  Bethlehem.  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  11,  by  Milton  M.  Mitman,  Chn.  of  Street  Com., 
403  South  Main  St.,  for  paving  Linden  St.,  Broad  St.,  Main 
St.  and  Prospect  Ave.  A.  M.  Cawley,  First  National  Bank 
Bldg.,  is  Borough   Engr.     Noted  Aug.  26. 

Harrisburg,  Penn. —  (Official) — Bids  will  be  received  by  the 
State  Highway  Department  until  10  a.m.,  Sept.  15,  for  recon- 
structing 22,999  lin.ft.  of  road  in  Henderson  Township,  Hunt- 
ingdon County,  and  11,987  lin.ft.  of  road  in  East  Marboro 
Township,  Chester  County. 

+Lewisburs,  Penn. — The  contract  for  paving  Market  St. 
has  been  awarded  to  WILLIAM  LYONS,  Sunbury,  at  $6000. 

Philadelphia.  Penn. — The  lowest  bids  received  for  the 
repair  of  asphalt  pavements  were  those  of  the  Barber  Asphalt 
Paving  Co.,  at  $5535  and  $55,762.     Noted  Aug.  19. 

♦Philadelphia,  Penn. — The  Department  of  Public  Works  has 
awarded  the  contract  for  repaving  Chelton  Ave.  to  the  Mc- 
MAHON  ESTATE,  Germantown,  at  $23,000. 

Pittsburgh,  Penn. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Sept.  9,  by  Hyatt  M.  Crilbs,  County  Controller,  for  im- 
proving the  Elkhorn  and  Monongahela  City  Rd.,  Lincoln 
Way  Extension  and  Round  Road  Hill  Rd. 

Reading,  Penn. — Press  reports  state  that  the  City  Council 
contemplates  an  expenditure  of  $19,000  for  paving  various 
streets.     Edmond  Ulrich  is  City  Engr. 

Saxonburg,  Penn. —  (Official)- — Bids  will  be  received  until 
7  p.m.,  Sept.  7,  by  E.  L.  Rudert,  Borough  Clk.,  for  improving 
Main  St. 

+Wilkin»burjr,  Penn. —  (Official) — A  contract  for  regrading, 
recurbing  and  repaving  a  number  of  streets  has  been  awarded 
to  A.  V.  PURNELL,  507  Jackson  St.,  Allegheny,  at  $38,890. 
Noted  Aug.  19. 

Wilmington,  Del. — The  City  Council  has  authorized  a  bond 
issue  of  $200,000,  the  proceeds  of  which  will  be  used  for  im- 
proving a  number  of  streets. 

+Cecilton,  Md. — The  contract  for  constructing  a  stone 
road  from  Warwick  to  Cecilton  has  been  awarded  to  the 
JUNIATA  PAVING  CO.,  Philadelphia,  Penn.,  at  $37,000. 

Denton,  Md. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  21,  by  the  Commissioners  of  Caroline  County  for  con- 
structing a  section  of  State  Aid  Highway  in  Caroline  County 
along  the  Marydel  and  Templeville  Rd.  between  Marydel  and 
Templeville,  for  a  distance  of  2.06  miles. 

Hagerstown,  Bid. — A  contract  for  paving  1.86  miles  of 
State  Aid  Highway  in  Washington  County  with  macadam 
has  been  awarded  to  HOLLINGER  &  DENNIS.  Clear  Springs, 
Md.,  at  $7981.     Noted  Aug.  12. 

Accomac,  Va. — Bids  will  be  received  until  Sept.  7  by 
John  D.  Grant,  Jr.,  Clk.,  County  Bd.  of  Superv.,  for  the  sale 
of  $30,000  in  bonds.  The  proceeds  will  be  used  to  improve 
the  roads  in  Atlantic,  Lee  and  Pungoteague  Districts. 

★Charleston,  W.  Ya. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  B.  A.  Wise,  City  Mgr.,  for  paving  certain 
streets  and  alleys  in  the  city  of  Charleston. 

Wellsburg,  W.  Va. — Bids  will  be  received  until  Sept.  4 
by  the  County  Court  of  Brooke  County  for  paving  the  county 
road  from  the  north  end  of  Follansbee  to  the  south  end  of 
Follansbee  to  the  south  end  of  Bates'  Bridge.  M.  E.  Boyd 
is  Engr. 

+Concord,  IV.  C. — The  contract  for  paving  West  Depot  St. 
from  the  intersection  of  Spring  St.  to  the  depot  and  Church 
St.  from  East  Corbin  to  the  east  depot  has  been  awarded  to 
R.  M.  HUDSON,  Atlanta,  at  $40,000. 

Gastonia,  N.  C. —  (Official) — Bids  will  be  received  until  noon, 
Sept.  9,  by  the  Commissioners  of  Gaston  County,  for  the  sale 
of  $150,000  in  bonds,  the  proceeds  of  which  will  be  used  for 
constructing  roads  in  Gaston  Countv.  Noted  June  24  and 
Aug.  19. 


Roxboro,  IV.  C. — Bonds  for  $15,000  will  be  sold.  The  proceeds 
will   be  used  for  improving  a  number  of  streets. 

+Areadia,  Fla. — The  Commissioners  of  De  Soto  County 
have  awarded  the  contract  to  the  ALABAMA  PAVING  CO., 
Birmingham,  Ala.,  for  constructing  1 1  y2  miles  of  rock  roads 
in   the  Wauchula-Bowling  Green  Rd.  District. 

Clearwater,  Fla. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $715,000  in  bonds,  the  proceeds  of  which 
will   be   used   for  constructing   78   miles   of  brick  highway. 

Ft.  Myers,  Fla. — According  to  press  reports  a  road  will  be 
constructed  between  Ft.  Myers  and  Naples  and  between  Naples 
and  Marco.  Bonds  for  $177,500  have  been  voted  for  this  pur- 
pose.    Noted  May  27. 

+Ft.  Myers,  Fla. — A  contract  for  paving  three  miles  of 
streets  with  brick  has  been  awarded  to  the  Southern  Clay 
Mfg.  Co.,  Chattanooga,  Tenn. 

Gulfport,  Fla. — An  election  will  be  held  Oct.  19  to  vote  on 
the  question  of  issuing  $10,000  in  bonds,  part  of  the  proceeds 
of  which  will  be  used  for  constructing  two  miles  of  modified 
asphalt  streets. 

+Kissinunee,  Fla. — A  contract  for  constructing  three  miles 
of  brick  road  has  been  awarded  to  the  ALABAMA  PAVING 
CO.,  Orlando,  Fla.,  at  $28,000.  Bonds  for  this  purpose  have 
been  voted.    Noted  Aug.  5. 

Kissimee,  Fla. — At  a  recent  election  the  citizens  voted 
in  favor  of  issuing  $12,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  paving  Main  St. 

Tallahasse,  Fla. — An  election  will  be  held  in  Leon  County, 
Sept.  21,  to  vote  on  the  question  of  issuing  $200,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  constructing  various 
roads,  including  $100,000  for  the  Dixie  Highway.  J.  C.  Moore 
is  Chn.  of  the  Comrs.  of  Leon  County. 

♦Tarpon  Springs,  Fla. — The  contract  for  widening  and  re- 
paving Orange  St.  with  brick  has  been  awarded  to  the  J.  B. 
McCRARY  CO.,  Atlanta,  Ga. 

West  Palm  Beaeh,  Fla. — Bids  will  be  received  until  Sept. 
7  by  the  Commissioners  of  Palm  Beach  for  constructing  and 
hard  surfacing  the  main  county  line  in  District  No.  5.  F.  E. 
Encell   is  Chn.   of  the  Comrs. 

Carrollton,  Ala. — Bids  will  be  received  until  Sept.  22  by  the 
Pickens  County  Commissioners  for  grading,  draining  and 
surfacing  with  gravel  or  sand-clay  a  portion  of  the  Carroll- 
ton  and  Reform  Rd.,  at  an  estimated  cost  of  $11,159. 

Gadsden,  Ala. — Press  reports  state  that  the  Commissioners 
of  Etowah  County  will  construct  7%  miles  of  the  Turkeytown 
Rd.    The  work  will  be  done  by  convict  force. 

Linden,  Ala. — Bids  will  be  received  until  Sept.  7  by  A.  L. 
Hasey,  Comr.  of  Marengo  County,  for  the  construction  of  ap- 
proximately 40  miles  of  sand-clay  road  in  Marengo  County. 
S.  W.  Gaines,  Jr.,  Selma,  is  Engr. 

Montgomery,  Ala. — Bonds  for  $152,000  will  soon  be  sold. 
The  proceeds  will  be  used  for  street  improvements. 

Russellville,  Ala. — At  a  recent  election  the  citizens  of 
Franklin  County  voted  in  favor  of  issuing  $145,000  in  bonds, 
the  proceeds  of  which  will  be  used  for  building  a  pike  road. 

Clarksdale,  Miss. — Bids  will  be  received  until  Sept.  6  by 
S.  S.  Carr,  Chancery  Clk.,  for  constructing  two  miles  of  gravel 
road  in  Supervisors'  District  No.  1,  Coahoma  County. 

Columbus,  Miss- — The  construction  of  a  road  from  Colum- 
bus, Miss.,  to  Vernon,  Ala.,  is  contemplated  by  the  Commis- 
sioners of  Lamar  and  Lowndes  Counties. 

Maeon,  Miss. — Bids  will  be  received  until  Sept.  6  by  John 
A.  Tyson,  Chancery  Clk.,  for  improving  roads  in  Noxubee 
County. 

Magnolia,  Miss. — Bids  will  be  received  until  Sept.  6  by 
Charles  E.  Brumfield,  Clk.,  County  Bd.  of  Superv.,  for  the 
sale  of  $100,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  improving  the  roads  in  Fourth  Supervisors  District. 

Lake  Charles,  La. — Bids  will  be  received  by  E.  C.  House, 
Clk.,  Police  Jury,  until  Sept.  7,  for  constructing  6  y2  miles  of 
gravel  road  on  Highway  No.  6  and  5  miles  on  Highway  No.  8. 

Diek.son,  Tenn. — At  a  recent  election,  the  question  of  issu- 
ing $250,000  in  bonds,  the  proceeds  to  be  used  for  constructing 
roads  in  Dickson  County,  was  defeated. 

Clarksville,  Tenn. — Bonds  for  $50,000  have  been  sold,  the 
proceeds  of  which  will  be  used  for  improving  and  construct- 
ing roads  in  Montgomery  County. 

Huntsville,  Tenn. — At  a  recent  election  the  citizens  of  Scott 
County  voted  in  favor  of  the  question  of  issuing  $300,000  in 
bonds,  the  proceeds  of  which  will  be  used  for  improving  vari- 
ous roads. 

Maryville,  Tenn. — At  a  recent  election  the  citizens  of  Blount 
County  voted  in  favor  of  issuing  $300,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  constructing  roads,  pikes  and 
macadamizing  roads  already  graded.  Noted  Feb.  11  and  June 
24. 

Rogers-ville,  Tenn. — Bids  will  be  received  until  Sept.  6  by 
H.  B.  Stamps,  Chn.,  County  Court,  for  the  sale  of  $250,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  improving  a 
number  of  roads. 

Rutledge,  Tenn. — An  election  will  be  held  Sept.  9  to  vote 
on  the  question  of  issuing  $200,00  in  bonds,  the  proceeds  of 
which  will  be  used  for  constructing  roads  in  Grainger  Countv. 
Noted  Aug.  12. 

Louisville,  Ky. —  (Official) — Bids  will  be  received  until  2 
p.m.,  Sept.  7,  by  the  Board  of  Public  Works  for  improving  va- 
rious streets. 

+Whitesburg,  Ky. — The  contract  for  grading  and  draining 
the  road  from  Whitesburg  to  Corbin  has  been  awarded  to 
M.  A.  WHEELER  at  $42,000. 

+Bowling  Green,  Ohio — Contracts  have  been  awarded  for 
grading,  draining  and  macadamizing  Snell  Rd.  to  N.  L.  DECK- 
ARD,  Bowling  Green,  at  $8943;  Minning  Rd.,  to  OTTO 
BROUGH,  Genoa,  at  $8611;  Kearning  Joint  Rd.  to  THOMAS 
CONSTRUCTION  CO.,  Sanduskv,  at  $S994.     Noted  July  29. 
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Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Sept.  7,  by  Philip  Fosdick  Dir.  Pub.  Ser.,  for  improving 
Gest  St.  from  Freeman  Ave.  to  Baymiller  St. 

♦  Cleveland,  Ohio — (Official) — The  contract  for  improving 
Lorain  Ave.  from  West  73rd  to  West  98th  St.  has  been  awarded 
to  ROEHL  BROS.,  Thompson  Bldg.,  Cleveland,  at  $62,893. 
Noted  Aug.  19. 

Columbus,  Ohio — Bonds  for  $100,500  have  been  sold.  The 
proceeds  will  be  used  for  improving  various  roads. 

Columbus,  Ohio — Bids  will  be  received  until  noon,  Sept.  7, 
by  George  A.  Borden,  Dir.  Pub.  Ser.,  for  paving  Nelson  Rd. 
and  Rhoades  Ave. 

+  Columbus,  Ohio — Bids  were  received  Aug.  20  by  Clinton 
Cowen,  State  Highway  Comr.,  and  contracts  awarded  for  road 
construction  in  various  counties  as  follows:  Fulton  County, 
Archbold-Fayette  Rd.,  1  mile  of  macadam  to  the  KELLY 
CONSTRUCTION  CO.,  $7400.  Fulton  County,  Toledo-Angola 
Rd.,  2.52  miles  of  waterbound  macadam  to  GRAY  BROS., 
Bowling  Green,  $20,500.  Guernsey  County,  Cambridge-Cald- 
well Rd.,  bituminous  macadam  to  PETROS  &  PALMER,  Ma- 
rietta, $27,400.  Lucas  County,  Toledo-Napoleon  Rd.,  3.11  miles 
of  waterbound  macadam  to  C.  W.  RYAN,  Maumee,  to  L.  L. 
ALLEN,  La  Rue,  $9159.  Delaware  County,  Columbus-San- 
dusky Rd.,  1.44  miles  of  waterbound  macadam  to  JOHN  Mc- 
NAMARA,  JR.,  Delaware,  $8130.    Noted  Aug.  19. 

+Columbus,  Ohio — Contract.,  for  road  improvements  have 
been  awarded  by  the  Franklin  County  Commissioners  as  fol- 
lows: Mock  Rd.  to  B.  F.  PATTERSON,  Columbus,  $59,250; 
Manhattan  Ave.,  Linden,  to  R.  W.  McCOY,  Columbus,  $9135; 
McDonald  Rd.,  Truro  Township,  to  H.  E.  BARTHMAN,  Co- 
lumbus, $10,087;  Harl  Rd.,  Sharon  Township,  W.  O.  JEWETT, 
Columbus,  $11,095.    Noted  Aug.  5. 

Elyria,  Ohio — Bids  will  be  received  until  1  p.m.,  Sept.  S,  by 
F.  L.  Ellenburger,  Clk.  of  the  Lorain  County  Comrs.,  for  re- 
surfacing the  La  Grange-North  Center  Rd.  with  bituminous 
bound  macadam. 

Northfield,  Ohio — (Official) — Bids  will  be  received  until 
7:30  p.m.,  Sept.  7,  by  C.  S.  Machwart,  Village  Clk.,  for  im- 
proving the  Brandywine  Rd.  from  the  Brecksville-Macedonia 
Rd.  to  the  intersection  of  the  Lock  Rd. 

Oakharbor,  Ohio — Bids  will  be  received  until  Sept.  7  by 
the  Village  Clerk  for  paving  2500  sq.yd.  with  brick  or  as- 
phaltic  concrete. 

+Toledo.  Ohio — The  contract  for  paving  Miami  St.  has  been 
awarded  to  NAVARRE  HARRIS  &  TANSEY,  Toledo,  at  $15,523. 

riirUhsville,  Ohio— Bonds  for  $25,000  have  been  sold.  The 
proceeds  will  be  used  for  paving  Dawson  St. 

Warren,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Oct.  2,  by  George  T.  Hecklinger,  City  Audr.,  for  the  sale  of 
$19,800  and  $7800  in  bonds,  the  proceeds  of  which  will  be  used 
for  paving  Homewood  Ave.  and  East  Franklin  St.,  respec- 
tively. 

Woodsfield,  Ohio — Bids  will  be  received  by  the  County  Com- 
missioners until  Sept.  8  for  the  sale  of  $20,000  in  bonds,  the 
proceeds  of  which  will  be  used  for  improving  a  number  of 
roads. 

Wooster,  Ohio — Bids  will  be  received  until  noon,  Sept.  10, 
by  Peter  C.  Given,  Dir.  Pub.  Ser.,  for  paving  North  Buckeye 
St.  with  brick. 

Zanesville,  Ohio — Ayers  &  Kappes,  Zanesville,  at  $128,555, 
submitted  the  lowest  bid  for  improving  Adamsonville  Rd. 

+Brownstown,  Ind. — A  contract  for  paving  approximately 
17  blocks  with  concrete  has  been  awarded  to  H.  E.  KATTMAN, 
Brownstown,  at  $19,931.    Noted  July  29. 

+Ft.  Wayne,  Ind. — A  contract  for  constructing  a  stone 
road  in  Perry  Township  has  been  awarded  to  J.  C.  O'CONNOR 
&  SON,  Delphi,  at  $12,385. 

Indianapolis,  Ind. — The  Board  of  Public  Works  plans  to  re- 
surface Capitol  Ave.  from  Indiana  Ave.  to  Tenth  St.  Esti- 
mated cost,  $62,984. 

Mt.  Vernon,  Ind. — Bids  will  be  received  until  Sept.  7  by  the 
County  Commissioners  for  constructing  two  gravel  roads  in 
Black  TownshJip.    J.  R.  Haines  is  County  Audr. 

IVew  Albany,  Ind. — According  to  press  reports  the  County 
Commissioners  contemplate  the  construction  of  a  road  be- 
tween New  Albany  and  Indianapolis  to  connect  with  pro- 
posed Dixie  Highway. 

Adrian,  Mich. — Press  reports  state  that  Fairfield  Township 
plans  to  construct  a  seven-mile  stone  road  as  part  of  a  trunk 
line  connection  Adrian  with  northern  Ohio. 

-tBelding,  Mich. —  (Official) — A  contract  for  paving  a  num- 
ber of  streets  with  metropolitan  wire  cut  lug  block  on  a  6-in. 
concrete  foundation  with  concrete  curb  and  grout  filler  has 
been  awarded  to  A.  H.  PRANGE,  Grand  Rapids,  at  $39,196. 

+Deerficld,  Mich. — The  contract  for  constructing  12.5  miles 
of  macadam  roads  has  been  awarded  to  W.  H.  KNAPP,  Mon- 
roe, at  $66,010.    Noted  Aug.  12. 

+  I.nusinn,  Mich. — A  contract  for  paving  the  drives  at  the 
Capitol  with  cresoted  wood  blocks  has  been  awarded  to  WIL- 
LIAM H.  RYAN,  Lansing. 

+Aurora,  111. — The  contract  for  paving  South  St.  with  brick 
has  been  awarded  to  J.  E.  SALFISBERG  &  CO.,  at  $14,639. 
Noted  July  22. 

+Champaign,  111. — A  contract  for  constructing  11,200  sq.yd. 
of  brick  pavement  with  asphalt  filler  has  been  awarded  to 
STIPES  &  PILCHER,  108  North  Walnut  St.,  Champaign,  at 
$33,000. 

+East  Dubuque,  111. — The  contract  for  paving  Sinsinawa 
Ave.  has  been  awarded  to  the  MIDWEST  CONSTRUCTION 
CO.,  Chicago,  at  $14,000. 

Freeport,  111. — Plans  have  been  received  by  Oscar  G.  Hive- 
ley,  Supt.  of  Stephenson  County,  for  improving  Globe  Ave., 
estimated  cost  $7819. 


+<  l.  iu  llj  n,  111. — A  contract  for  paving  various  streets  with 
granite  has  been  awarded  to  the  ILLINOIS  HYDRAULIC 
STONE  &  CONSTRUCTION  CO.,  Elgin,  at  $74,000  Noted 
June  17. 

+Kankakce,  111. — The  contract  for  paving  North  Fifth  St 
with  brick  has  been  awarded  to  F.  L.  SHIDLER,  at  $17,944. 

+Mt.  Carmel,  111. — A  contract  for  grading  and  graveling  19 
miles  of  road  in  the  Mt.  Carmel  Rd.  District  has  been  awarded 
to  HOFFMAN,  TOWNSEND  &  PARKS,  Mt.  Carmel,  at  $57,020. 
Noted  Aug.  5. 

+Peoria,  111.— The  A.  D.  THOMPSON  CO.,  Peoria,  at  $14,321, 
has  been  awarded  a  contract  for  paving  with  brick  a  part  of 
Frye  Ave. 

Columbus,  Wis  Bids  will  be  received  until  3  p.m.,  Sept.  14, 

by  Benjamin  Paepke,  City  Clk.,  for  improving  a  portion  of 
Madison  Rd. 

West  A 1 1  is.  Wis. — Bids  will  be  received  until  7.30  p.m.,  Sept. 
3,  by  the  Acting  Board  of  Public  Works  for  paving  portions  of 
Mitchell  St.,  60th  Ave.,  Greenfield  Ave.  and  National  Ave. 
George  Mahoney  is  City  Clk. 

Des  Moines,  Iowa — Bids  will  be  received  until  10  a.m.,  Sept. 
8,  by  A.  H.  Davis,  Secy.,  Executive  Council  State  Capitol,  for 
grading  grounds  and  streets  of  extended  capitol  grounds. 

Guthrie  Center,  Iowa — Bids  will  be  received  until  Sept.  30 
by  Seth  B.  Weeks,  Town  Clk.,  for  paving  approximately  30 
blocks  with  sheet  asphalt,  asphaltic  concrete,  bitulithic,  vitri- 
fied brick  or  concrete. 

Idas-rove,  Iowa — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $15,000  in  bonds,  the  pro- 
ceeds of  which  will  be  used  for  paving  a  number  of  streets. 

•fDuluth,  Minn. — The  contract  for  paving  21st  Ave.  from 
Fourth  St.  to  Seventh  Alley  has  been  awarded  to  HILLIARD 
&  JULIEN,  at  $5522. 

St.  Paul,  Minn — The  City  Council  has  authorized  bond  is- 
sues for  $6500  and  $20,000,  the  proceeds  of  which  will  be  used 
for  paving  Fourth  St.  from  St.  Peter  St.  to  the  Seven  Corners 
and  Fifth  St.  from  Broadway  to  St.  Peter  St.  respectively. 

Junction  City,  Kan — Bids  will  be  received  until  Sept.  7  by 
the  Commissioners  of  Geary  County  for  constructing  one  mile 
of  concrete  road. 

Kearney,  Neb. — An  election  will  be  held  Sept.  7  to  vote  on 
the  question  of  issuing  $50,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  street  paving. 

+Lincoln,  Neb. —  (Official) — A  contract  for  street  paving  in 
District  No.  8  has  been  awarded  to  the  BURKE-COCHRANE 
CO.,  Lincoln.     Noted  Aug.  12. 

+SiouT;  Falls,  S.  D. — The  contract  for  paving  Main  St.  from 
Fifth  to  13th  St.  with  bitulithic  has  been  awarded  to  WAR- 
REN BROS.,  Boston,  Mass. 

Jefferson  City,  Mo. — An  election  will  be  held  Oct.  19  to  vote 
on  the  question  of  issuing  $100,000,  in  bonds,  the  proceeds  to 
be  used  for  road  construction  in  Cole  County. 

Kansas  City,  Mo — Bids  will  be  received  about  Sept.  14  by 
the  City  Council  for  improving  portions  of  a  number  of 
streets. 

+Sedalia,  Mo. —  (Official) — The  contract  for  surfacing  ap- 
proximately 2%  miles  of  rock  road  in  Sedalia  Special  Rd. 
District  has  been  awarded  to  LEE  CARPENTER,  Sedalia 
Noted  Aug.  19. 

+Russellville,  Ark — A  contract  for  constructing  26  miles 
of  macadam  road  from  Russellville  to  Hector  has  been  award- 
ed to  W.  C.  JUCKSCH,  Little  Rock,  at  approximately  $100,0"00. 
Bonds  for  this  purpose  were  recently  voted.    Noted  Aug.  12. 

+Dallas,  Tex. — The  contract  for  paving  Davis,  Hines  and 
Canty  St.  has  been  awarded  to  the  STANDARD  ENGINEER- 
ING CO.,  at  $35,000. 

+Dallas,  Tex. — The  contract  for  paving  Fitzhugh  St.  has 

been  awarded  to  the  TEXAS  BITULITHIC  CO.,  at  $11,854. 

McKinney,  Tex. — A  bond  issue  of  $200,000  has  been  ap- 
proved by  the  Attorney  General.  The  proceeds  will  be  used 
for  the  construction  of  roads  in  District  No.  8. 

Lawton,  ok  a — (Official) — Bids  will  be  asked  in  about  60 
days  by  the  Commissioners  of  Comanche  County  for  the  con- 
struction of  county  highways,  estimated  to  cost  $5000.  S.  A. 
Joyner  is  County  Engr. 

Salt  Lake  City,  Utah — (Official) — Bids  will  be  received  un- 
til 10  a.m.,  Sept.  15,  by  Karl  A.  Scheil,  City  Recdr.,  for  paving 
13th  East  St.  from  11th  South  St.  to  Westminster  Ave. 

•fTacoma,  Wash. — The  contract  for  paving  South  O.  St 
from  Sixth  Ave.  to  South  11th  St.  has  been  awarded  to  the 
McHUGH  CONSTRUCTION  CO.,  Tacoma,  at  $9989. 

Tacoma,  Wash. — Bids  will  be  received  until  Sept.  10  by 
Thomas  N.  Norris,  County  Audr.,  for  improving  Permanent 
Highway  No.  7. 

Walla  Walla,  Wash. — Press  reports  state  that  the  City  Com- 
missioners have  voted  to  pave  Howard  and  Chestnut  St.  The 

estimated  cost  is  $15,000. 

Berkeley,  Calif.- — Press  reports  state  that  the  City  Council 
plans  to  improve  a  number  of  streets  at  an  estimated  cost  of 
$100,000. 

+Compton,  Calif. — The  contract  for  paving  Main  St.  and 
Compton  Ave.  to  the  city  limits  has  been  awarded  to  GEORGE 
B.  CURTIS,  Los  Angeles. 

+  l.os  Angeles,  Calif. — The  contract  for  improving  Court  St. 
from  Alvador  to  Lake  St.  has  been  awarded  to  E.  A.  BAKER, 
at  $4653. 

Oakland,  Calif — (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  7,  by  George  E.  Gross,  Clk.  of  Bd.  of  Supvrs.  of 
Alameda  County,  for  grading  and  paving  with  bitulithic  the 
county  roads  in  Murray  Rd.  District,  Murray  Township. 

San  Francisco,  Calif. — See  item  under  "Sewers." 

+Dunnville,  Ont. — The  contract  for  paving  Canal  St.,  E., 
with  tarvia  has  been  awarded  to  McRAE  &  CAMPAIGNE, 
Niagara  Falls,  Ont.,  at  $10,460. 
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+Port  Coquitliam,  B.  C. — The  contract  for  grading  and  pav- 
ing Dewdney  Trunk  Rd.  has  been  awarded  to  the  COLUMBIA 
BITULITHIC  CO.,  Port,  Coquitiam,  at  $22,000. 

INDUSTRIAL,  WORKS 

+AUston,  Mass.- — Dwight  Baldwin  has  awarded  the  contract 
for  the  construction  of  a  one-story,  55xl90-ft.  public  garage 
to  NATHAN  HURWITZ,  26  Wolcott  St.,  Boston,  Mass.  John 
T.  Spofford,  15  Beacon  St.,  Boston,  Mass.,  is  Arch.  The  esti- 
mated cost  is  $25,000. 

♦Boston,  Mass — W.  F.  Smith  has  awarded  the  contract  for 
the  construction  of  a  one-  and  two-story,  65xl31-ft.  building 
to  McDONALD  &  KIVEDL,  155  Milk  St.  The  estimated  cost 
is  $40,000.  Stebbings  &  Watkins,  164  Federal  St.,  is  Arch. 
Noted  July  1. 

♦Lawrence,  Mass. —  (Official) — The  Lenox  Motor  Car  Co. 
will  build  a  reinforced-concrete  factory  by  day  work.  The 
estimated  cost  is  $100,000.  Gilman  &  Ames,  8  Congress  St., 
Boston,  Mass.,  is  Arch.    Noted  Aug.  19. 

+  Springfield,  Mass. — The  Bausch  Machine  Tool  Co.  has 
awarded  the  contract  for  the  construction  of  a  41x50-ft.  addi- 
tion to  its  plant  to  J.  G.  ROY.    The  estimated  cost  is  $11,000. 

♦Worcester,  Mass. — The  Graton  &  Knight  Mfg.  Co.,  Frank- 
lin and  Suffold  St.,  has  awarded  the  contract  for  the  construc- 
tion of  a  three-story,  67x200-ft.,  brick  addition  to  its  plant  to 
F.  W.  MARKS,  4  Walnut  St.    The  estimated  cost  is  $50,000. 

Worcester,  Mass. — A.  A.  Ridyard,  7  Chandler  St.,  plans  the 
construction  of  a  $60,000  garage. 

♦Providence,  R.  I. — The  CRUISE  &  SMILEY  CONSTRUC- 
TION CO.,  Pawtucket,  R.  I.,  has  been  awarded  the  contract 
for  the  construction  of  a  two-story  garage  for  the  Merchants' 
Cold-Storage  &  Warehouse  Co.,  Inc.,  Kinsley  Ave.  The 
estimated  cost  is  $25,000.  Jenks  &  Ballou,  Grovesnor  Bldg., 
is  Arch. 

♦Bridgeport,  Conn. — The  Remington  Arms — Union  Metallic 
Cartridge  Co.  has  awarded  the  contract  for  the  construction  of 
three  factories  to  the  T.  J.  PARDY  CONSTRUCTION  CO.  The 
estimated  cost  is  $500,000. 

♦  Bristol,  Conn. — The  contract  for  the  construction  of  a 
127x252-ft.  addition  to  the  factory  of  the  New  Departure  Mfg. 
Co.  has  been  awarded  to  LEVERING  &  GARRIQUES,  552 
West  23rd  St.,  New  York,  N.  Y. 

♦Amsterdam,  N.  Y. — The  Amsterdam  Silk  Mills  has  awarded 
the  contract  for  the  construction  of  a  $10,000  addition  to 
its  plant  to  P.  B.  MACHOLD. 

♦Amsterdam,  N.  Y. — The  contract  has  been  awarded  to 
JOHN  J.  TURNER  &  SONS  for  the  construction  of  a  two-story, 
35x40-ft.  garage  for  Harvey  Chalmers.  The  estimated  cost  is 
$15,000. 

♦Auburn,  N.  Y. — The  contract  has  been  awarded  to  E.  K. 
FENNO,  Rosemblum  Bldg.,  Syracuse,  N.  Y.,  for  the  construc- 
tion of  a  two-story,  48xl00-ft.  plant  for  the  Auburn  Button 
Works.  The  estimated  cost  is  $20,000.  G.  W.  Thompson, 
Gurney  Bldg.,  Syracuse,  N.  Y.,  is  Engr. 

Mt.  Vernon,  N.  Y. — The  Benford  Mfg.  Co.  will  build  an  ad- 
dition to  its  plant  to  cost  $15,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Grand 
Union  Tea  Co,,  68  Jay  St.,  will  build  a  ten-story,  51xl00-ft. 
brick  and  steel  factory  at  Jay  and  Front  St.,  to  cost  $100,000. 

♦New  York,  N.  Y. —  (Borough  of  Manhattan) — STERRETT  & 
GOSS,  103  Park  Ave.,  has  been  awarded  the  contract  for  the 
construction  of  a  five-story,  150x200-ft.  factory  for  the  Gry- 
phon Rubber  Co.    Frank  E.  Newman,  1123  Broadway,  is  Arch. 

New  York,  N.  Y — (Borough  of  Manhattan) — The  Manhat- 
tan Refrigerating  Co.,  521  West  St.,  plans  the  construction  of 
a  seven-story,  62x84-ft.  cold-storage  warehouse  at  94-97 
Gansevoort  St.,  to  cost  $80,000. 

Rochester,  N.  Y — C.  W.  Brownyard,  Mill  St.,  will  build  a 
one-story,  lOOxlOO-ft.  factory  by  day  labor.  The  estimated 
cost  is  $20,000. 

♦Rome,  N.  Y. — The  Rome  Brass  &  Copper  Co.  has  awarded 
the  contract  to  PARRY  &  JONES  for  the  construction  of  a 
one-story,  140x200-ft.  brick  and  steel  addition  to  its  casting 
shop. 

Syracuse,  N.  Y. — Bids  are  being  received  by  Gaggin  &  Gag- 
gin,  Arch.,  University  Bldg.,  for  the  construction  of  a  one- 
story,  110xl40-ft.  foundry  for  the  Syracuse  Malleable  Iron 
Works,  101  North  Geddes  St. 

♦Camden,  N.  J. — The  contract  has  been  awarded  to  the 
TURNER  CONCRETE  STEEL  CO.,  1713  Sansom  St.,  Philadel- 
phia, Penn.,  for  the  construction  of  a  three-story,  96xl00-ft 
factory  for  E.  &  R.  Preisendanz.  J.  C.  Jefferis,  1001  Chestnut 
St.,  Philadelphia,  Penn.,  is  Arch.     Noted  July  8. 

♦Hackensack,  N.  J. — The  STEWART  CONSTRUCTION  CO 
1705  University  Ave.,  New  York,  N.  Y.,  has  been  awarded  the 
contract  for  the  construction  of  a  $5,000,000   plant  for  the 
American    &    British    Mfg.    Co.,    Bridgeport,   Conn.  Noted 
Aug.  19. 

„„+™ewark»  N-  J- — The  contract  has  been  awarded  to  the 
ESSEX  CONSTRUCTION  CO.,  85  Academy  St.,  for  the  construc- 
tion of  a  one-story,  53xl50-ft.  chemical  factory  for  the 
Consolidated  Color  Chemical  Co.,  Lister  Ave.  The"  estimated 
cost  is  $15,000.    Marshall  N.  Shoemaker,  9  Clinton  St.,  is  Arch. 

♦Plainfield,  N.  J.— TALLAMY  BROS.,  548  West  Front  St 
has  been  awarded  the  contract  for  the  construction  of  a  three- 
story,  75xl00-ft.  warehouse  for  the  Plainfield  Storage  Ware- 
house Co.,  W.  Manning,  106  Depot  PI.    The  estimated  cost  is 
$30,000.    Noted  Aug.  5. 

♦Lancaster,  Penn. — The  National  Biscuit  Co.,  care  F  G 
Johns,  318  North  Arch  St.,  has  awarded  the  contract  for  the 
construction  of  a  one-story,  S9xl80-ft.  storage  building  to 
C.  F.  &  B.  G.  STAUFFER.    The  estimated  cost  is  $10,000. 

♦Oil  City,  Penn.— (Official)— S.  C.  BOQUIN  has  been  award- 
ed the  contract  for  the  construction  of  a  one-story,  38xl50-ft. 
brick  and  reinforced-concrete  carbarn  with  a  16xl00-ft.  wing 
for  the  Citizens  Traction  Co.  Day  &  Zimmerman,  611  Chest- 
nut St.,  Philadelphia,  Penn.,  is  Arch.  Noted  Apr.  8  and 
May  13. 


Philadelphia,  Penn. — Bids  are  being  received  by  Spencer 
Roberts,  Arch.,  1524  Chestnut  St.,  for  the  construction  of  a 
six-story,  39x68-ft.  factory  for  Felton,  Shibley  &  Co.,  136 
North  Fourth  St.     The  estimated  cost  is  $50,000. 

♦  Philadelphia,  Penn.  —  WILLIAM  STEELE  &  SONS  CO., 
1600  Arch  St.,  has  been  awarded  the  contract  for  the  con- 
struction of  a  one-story,  107xl83-ft.  factory  for  the  National 
Umbrella  Frame  Co.,  30th  and  Thompson  St.  The  estimated 
cost  is  $36,000. 

Philadelphia,  Penn. — Bids  are  being  received  by  F.  P.  Woll 
&  Co.,  Church  and  Tacony  St.,  for  the  construction  of  a  one- 
story,  60x95-ft.  factory  to  cost  $25,000. 

Philadelphia,  Penn. — The  contract  will  soon  be  awarded  for 
the  construction  of  a  five-  and  six-story  addition  to  the  pack- 
ing plant  of  J.  J.  Felin  &  Co.,  4142  Germantown  Ave.  The 
estimated  cost  is  $90,000. 

♦Philadelphia,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  a  one-story  142xl65-ft.  factory  at  Ninth  and 
Bailey  St.  for  the  Wood  Mfg.  Co.  has  been  awarded  to  FRANK 
TURNER,  828  Broadway,  Camden,  N.  J.  The  estimated  cost 
is  $30,000. 

,  Pittsburgh,  Penn. — The  Republic  Electric  &  Mfg.  Co.,  Jen- 
kins Arcade  Bldg.,  plans  the  construction  of  a  four-story, 
54xl47-ft.  factory  to  cost  $200,000.  H.  Hornbostel,  Pittsburgh 
Bank  for  Savings  Bldg.,  is  Arch. 

Security,  Md. — The  Security  Cement  &  Lime  Co.  will  ex- 
pend $100,000  for  additions  to  its  plant. 

Fayetteville,  Tenn. —  (Official) — We  are  advised  by  J.  E. 
Sirrine,  Engr.,  Greenville,  S.  C,  that  work  has  been  post- 
poned indefinitely  on  the  proposed  mill  for  the  Elk  Cotton 
Mills.    Noted  Aug.  19. 

Memphis,  Tenn. — D.  Canale  &  Co.,  Front  and  Huling  St., 
will  build  a  three-story  warehouse  to  cost  about  $50,000  G 
M.  Shaw  &  Co.,  Tennessee  Trust  Bldg.,  is  Arch. 

♦Akron,  Ohio — The  AKRON  STORAGE  &  CONTRACTING 
CO.,  215  South  Broadway,  has  been  awarded  the  contract  for 
the  remodeling  of  the  one-story,  66x88-ft.  laundry  of  Law- 
rence Halter,  669  South  Main  St.    The  estimated  cost  is  $10,000. 

♦Akron,  Ohio — The  William  Foundry  &  Machine  Co.,  62 
Cherry  St.,  has  awarded  the  contract  for  the  remodeling  of 
its  two-story,  92xl25-ft.  machine  shop  to  the  CARMICHAEL 
CONSTRUCTION  CO.,  Hamilton  Bldg.    The  estimated  cost  is 

Cleveland,  Ohio — Bids  are  being  received  by  W.  J.  Carter, 
Engr.,  1423  Illuminating  Bldg.,  for  the  construction  of  a  two- 
three-  and  four-story,  100xl20-ft.  addition  to  the  factory  of 
the  Van  Dorn  &  Dutton  Co.,  F.  W.  Sinram,  Secy.,  2714  East 
79th  St. 

Cleveland,  Ohio — J.  H.  Donahey,  Hillside  Ave.,  East  Cleve- 
land, plans  the  construction  of  a  three-story,  54xl89-ft. 
factory  at  2002  Euclid  Ave.    The  estimated  cost  is  $50,000. 

Cleveland,  Ohio — The  Perfection  Spring  Co.,  will  build  an 
addition  to  its  plant  at  6501  Central  Ave.,  to  cost  $15,000. 

Cleveland,  Ohio — The  West  Ninth  Street  Terminal  Ware- 
house Co.  will  build  terminals  on  West  Ninth  St.  A.  A.  Mudge, 
Home  Financing  Co.,  Williamson  Bldg.,  is  interested.  Esti- 
mated cost,  $2,000,000. 

♦  Steubenville,  Ohio — The  La  Belle  Iron  Works  has  award- 
ed the  contract  for  the  construction  of  a  $2,000,000  by-product 
coking  plant  to  the  KOPPERS  CO.,  Pittsburgh,  Penn.  The 
plant  will  consist  of  96  ovens. 

♦Toledo,  Ohio— SPEAR,  MOYLAN  &  LASLEY  has  been 
awarded  the  contract  for  the  construction  of  a  one-story, 
107xl45-ft.  dry  kiln  for  the  Willys  Overland  Co.,  Central 
Ave.  The  estimated  cost  is  $30,000.  Mills,  Rhines,  Bellman 
&  Nordhoff,  1234  Ohio  Bldg.,  is  Arch. 

♦Toledo,  Ohio — (Official) — The  Castleton  Co.  has  awarded 
the  contract  for  the  concrete  pile  foundation  for  its  proposed 
building  at  St.  Clair  and  Adams  St.,  to  the  MacARTHUR  CON- 
CRETE PILE  &  FOUNDATION  CO.,  11  Pine  St.,  New  York 
N.  Y.  Mills,  Rhines,  Bellman  &  Nordorff,  Ohio  Bldg.,  Toledo' 
Ohio,  is  Arch. 

Evansville,  Ind.— C.  Shopbell  &  Co.,  Arch.,  707  Furniture 
Exchange  Bldg.,  has  prepared  plans  for  the  construction  of  a 
five-story  48xl50-ft.  factory  for  the  Anchor  Supply  Co.,  Water 
and  Vine  St.    Louis  Dana  is  Pres. 

♦Detroit,  Mich. — The  Metal  Products  Co.  has  awarded  the 
contract  for  the  construction  of  a  four-story.  60xl00-ft 
factory  to  FULLER  &  CO.,  320  Penobscot  Bldg.  Nettleton 
&  Weaver,  1405  Penobscot  Bldg.,  is  Arch. 

♦Detroit,  Mich. — The   contract   for  the   construction   of  a 
two-story,    131xl52-ft.   warehouse   for  A.   Y.   Malcomson  116 
La  Salle  Ave.,  has  been  awarded  to  A.  A.  ALBRECHT  &  CO 
Penobscot   Bldg.     Malcomson    &    Higginbotham,    404  Moffat 
Bldg.,  is  Arch. 

♦  Chicago,  111 — O.  W.  ROSENTHAL  &  CO.,  80  East  Jack- 
son Blvd.,  has  been  awarded  the  contract  for  the  construc- 
tion of  a  six-story,  108xl20-ft.  printing  plant  for  the  Regen- 
steiner  Colortype  Co.,  1201  West  Jackson  Blvd.  A.  S.  Al- 
schuler,  28  East  Jackson  Blvd.,  is  Arch.    Noted  Aug.  19. 

♦Madison,  Wis  The  Gisholt  Machine  Co.  has  awarded  the 

contract  to  the  WORDEN-ALLEN  CO.,  Milwaukee,  Wis.,  for 
the  construction  of  two  steel  and  brick  buildings. 

+Des  Moines,  Iowa — The  contract  for  the  construction  of 
a  five-story,  100x250-ft.  brick  publishing  building  at  20th  and 
Grand  Ave.  for  J.  H.  Pierce  has  been  awarded  to  the  WERTZ 
CONSTRUCTION  CO.,  711  Mulberry  St.  The  estimated  cost  is 
$250,000. 

Wichita,  Kan. — The  Wichita  Creamery  Co.,  202  Nortl. 
Handley  Ave.,  will  soon  award  the  contract  for  the  construc- 
tion of  a  three-story,  50xl20-ft.  reinforced-concrete  and  brick 
creamery  to  cost  $20,000.  G.  E.  Moser,  Chicago.  Ml.,  is  Arch 
B.  F.  Copley  is  Pres. 
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SeottsblulV,  Neb. — It  is  reported  that  the  Scottsbluff  Cream- 
ery Co.  plans  the  construction  of  a  $15,000  plant. 

+Independenee,  Mo. — The  contract  has  been  awarded  to 
WILLIAM  CRICK,  1601  West  Short  St.,  for  the  construction 
of  a  two-story  50xl65-ft.  reinf orced-concrete  garage  at  314-16 
West  Lexington  Ave.  for  Smith  Bros.,  214  West  Maple  St.,  at 
$10,000. 

Argenta,  Ark. — The  Arkansas  Fertilizer  Co.,  will  build  a 
sulphuric  acid  plant,  to  cost  $90,000. 

Wiley,  Colo. — The  Denver  Alfalfa  Milling  Co.  plans  the 
construction  of  a  mill  to  cost  $50,000. 

♦  Portland,  Ore. — The  Dock  Commission  has  awarded  the 
contract  for  the  construction  of  a  176x330-ft.  reinforced- 
concrete  warehouse  to  the  BRAYTON  ENGINEERING  CO.,  at 
$86,990.  Other  bids  were:  Anton  Teller,  $88,684;  J.  M.  Ambrose, 
$106,895;  Parker  &  Banfield,  $100, 8S4;  Freiburg,  McLennan  Co., 
$102,837;  Palmer,  Ellis  &  Co.,  $S7,133;  Portland  Bridge  &  Build- 
ing Co.,  $91,434;  Beers  Building  Co.,  $87,474;  John  Almeter, 
$94,215:  Boyajohn-Arnold  Co.,  $93,829. 

+Kegina.  Sask. —  (Official) — The  Robert  Simpson  Co.,  Queen 
and  Yonge  St.,  Toronto,  Ont.,  has  awarded  the  contract  for 
the  construction  of  a  $150,000  warehouse  to  the  WELLS 
BROS.  CO.,  53  West  Jackson  Blvd.,  Chicago,  111.  Noted  Aug. 
12  and  19. 

FEDERAL  GOVERNMENT  WORK 

Alterations — Boston,  Mass. — Bids  will  be  received  until  3 
p.m.,  Sept.  14,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  alterations,  and  parti- 
tions at  the  U.  S.  Custom  House,  Boston. 

Building- — Boston,  Mass. — Bids  will  be  received  until  3  p.m.', 
Oct.  8,  by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  constructing  the  U.  S.  appraisers' 
stores  at  Boston. 

♦Buildings — Ft.  Mifflin,  Penn. — The  contract  has  been 
awarded  to  CHARLES  GILPIN,  Philadelphia,  at  $60,000,  for 
constructing  four  magazine  buildings  at  Ft.  Mifflin.  Noted 
Aug.  26. 

Custom  House — Wilmington,  Del. — Bids  will  be  received 
Oct.  9,  according  to  press  reports,  for  the  construction  of  the 
U.  S.  custom  house  at  Wilmington. 

Building — Indian  Head,  Md. — Bids  were  received  Aug.  28, 
by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C,  for  the  construction  of  one  steel  frame  cotton  store- 
house covered  with  corrugated  iron,  concrete  floor  and  found- 
ation from:  John  H.  Nolan  Construction  Co.,  Washington,  D.  C., 
$4353  and  Penn  Bridge  Co.,  Washington,  D.  C,  $4320.  Noted 
Aug.  5. 

Desks — Washington,  D.  C. — Bids  will  be  received  until  3 
p.m.,  Sept,  15,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  furnishing  bronze  and 
wood  desks. 

Power  Plant — Washington,  D.  C. — Bids  will  be  received  un- 
til Nov.  17  by  the  Treasury  Department,  Washington,  for  con- 
structing and  equipping  a  power  plant  at  the  foot  of  14th 
St.     The  appropriation  is  $1,494,104. 

★Retaining  Wall — Washington,  D.  C- — Bids  will  be  re- 
ceived until  2  p.m.,  Sept.  20,  by  the  Commissioner  of  Public 
Buildings  and  Grounds,  Washington,  for  constructing  a  re- 
taining wall  along  the  west  side  of  Meridian  Hill  Park. 

★  Steel  Derrick  Boat — Washington,  D.  C. — Bids  were  re- 
ceived Aug.  23  by  the  U.  S.  Engineer  for  furnishing  a  steel 
derrick  boat  as  follows:  Spedden  Shipbuilding  Co.,  Baltimore, 
Md.,  $43,770;  Ellicott  Machine  Corporation,  Baltimore,  Md., 
$34,742;  Dravo  Contracting  Co.,  Pittsburgh,  Penn.,  $23,750  and 
Valk  &  Murdock.    Noted  July  20. 

Vessel — Washington,  D.  C. — Bids  were  received  Aug.  25, 
by  the  Coast  and  Geodetic  Survey,  Dept.  of  Commerce,  Wash- 
ington, D.  C,  for  the  construction  of  a  survey  vessel  for  the 
Survey  as  follows:  Spedden  Shipbuilding  Co.,  Baltimore,  Md., 
$266,700;  Ellicott  Machine  Corporation,  Baltimore,  Md.,  $224,- 
800:  Anderson  Steamboat  Co.,  Seattle,  Wash.,  $211,790;  Pusey 
&  Jones,  Wilmington,  Del.,  $242,472;  Manitowoc  Shipbuilding 
and  Drv  Dock  Co.,  Manitowoc,  Wis.,  $189,000  and  Seattle  Con- 
struction &  Dry  Dock  Co.,  Seattle,  Wash.,  $210,000.  Estimates 
were  also  submitted  by  four  United  States  Navy  Yards  but 
these  do  not  provide  for  bond  or  for  liquidated  damages: 
Philadelphia,  Penn.,  $244,245;  Portsmouth,  N.  H,  $163,250; 
Puget  Sound,  Wash.,  $229,784  and  Norfolk,  Va.,  $220,000.  Bids 
were  opened  at  the  same  hour  at  San  Francisco. 

+Post  Office — Wellsburg,  W.  Va. — The  contract  has  been 
awarded  to  the  COLONIAL  CONSTRUCTION  &  SUPPLY  CO., 
Charlottesville,  Va.,  at  $41,500,  for  constructing  the  post  office. 
Noted   Aug.  19. 

Buildings — Port  Royal,  S.  C. — Bids  were  received  Aug.  28 
by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington, 
D.  C,  for  the  construction  of  a  guardhouse,  six  double  quart- 
ers for  noncommissioned  and  petty  officers,  brick  wall  for 
command  barracks,  garbage  incinerator  and  nine  sleeping 
porches  at  the  Naval  Disciplinary  Barracks,  Port  Royal:  A. 
S.  Bacon  &  Sons,  2  Bay  St.,  E.,  Savannah,  Ga.  $41,075; 
Simons-Mayrant  Co.,  Peoples  Office  Bldg.,  Charleston,  S.  C, 
$44,287;  Algernon  Blair,  11  South  Lawrence  St.,  Montgomery, 
Ale.,  $38,685;  Newport  Contracting  &  Engineering  Co.,  New- 
port News.  Va.,  $34,676;  Cox  &  Doke,  303  34th  St.,  Savannah, 
Ga.,  $35,151;  N.  Christenson  &  Son,  Beaufort,  $66,666;  R.  W. 
Wimbish,  1106  Bull  St.,  Savannah,  Ga.,  $43,515  and  Henry 
Monk,  314  West  Belmont  St.,  Pensacola,  Fla.,  $49,040.  Noted 
Aug.  5. 

★Barges  —  Vicksburg,  Miss.  —  The  bid  of  the  American 
Bridge  Co.,  Pittsburgh,  Penn.,  at  $7500  per  barge  for  furnish- 
ing six  steel  barges  has  been  recommended  for  acceptance. 
Noted  July  22. 

★Miscellaneous  Work — Marblehead,  Ohio — Bids  will  be 
received  until  2  p.m.,  Sept.  21,  by  the  U.  S.  Coast  Guard,  Treas- 
ury Dept.,  Washington,  D.  C.,  for  constructing  a  boathouse, 
crew's  quarters  and  launchway,  moving  present  building  and 
removing  old  launchway  at  the  Marblehead  Coast  Guard  Sta- 
tion. 


Lumber — Detroit,  Mich. — Bids  will  be  received  until  2  p  m 
Sept.  9,  by  the  Lighthouse  Inspector,  Detroit,  for  furnishing 
about  75,000  ft.  of  hardwood  timber  for  Charity  Island  Light- 
house Reserve. 

+  * Dredging- — Chicago,  111. — The  contract  has  been  award- 
ed to  the  FITZ  SIMONS  &  CONNELL  DREDGE  &  DOCK  CO 
Chicago,  at  $31,651   for  dredging  in  Calumet  River.  Noted 
July  29. 

Pipe — Newell,   S.   D. — Bids  will  be   received  until  4  p.m 
Sept.  16,  by  the  U.  S.  Reclamation  Service,  Newell,  for  con- 
structing approximately  3285  ft.  of  60-in.  and  450  ft.  of  24-in 
continuous  wood  stave  pipe  for  the  Belle  Fourche  Project. 

★  Canal  Work — St.  Ignatius,  Mont. — Bids  were  received 
Aug.  18  for  constructing  (a)  laterals  and  (b)  sublaterals  as 
follows:  Two  Miracle  Concrete  Corporation,  Kalispell,  (a) 
and  (b)  $33,389;  Wilson  Bros.,  Poison,  (a)  $10,945;  Percy  M 
Ross,  Poison,  (a)  part,  $4168  and  J.  E.  Hilton,  Billings."  (a) 
and  (b)  $30,254.    Noted  July  22. 

+Post  Office — Cuero,  Tex. — The  contract  for  the  construc- 
tion of  a  post  office  at  Cuero  has  been  awarded  to  RICHARD- 
SON ENGINEERING  &  CONSTRUCTION  CO.,  Bainbridge,  Ga  , 
at  $53,470.     Noted  May  13  and  July  1. 

Buildings — Isabel,  Tex. — Bids  were  received  Aug.  28,  by  the 
Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
for  the  construction  of  power  house  and  one  operator's  quart- 
ers at  the.  Naval  Radio  Station,  Isabel,  as  follows:  C.  O.  Eure, 
Hattiesburg,  Miss.,  $12,561;  Newport  Contracting  and  Engi- 
neering Co.,  Newport  News,  Va.,  $14,200;  James  McCov 
Brownsville,  $9500.     Noted  July  22. 

Mechanical  Equipment — Tulsa,  Okla. — Bids  will  be  received 
until  3  p.m.,  Sept.  30,  by  James  A.  Wetmore,  Act.  Superv. 
Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  installing  me- 
chanical equipment,  except  lighting  fixtures,  at  the  U.  S.  post 
office. 

★Post  Offiee — Grand  Junction,  Colo. — Bids  were  received 
Aug.  24,  by  the  Acting  Supervising  Architect,  Treasury  Dept. 
Washington,  D.  C,  for  the  construction  of  a  post  office  at 
Grand  Junction,  (a)  limestone,  (b)  sandstone:  George  W 
Stiles  Construction  Co.,  Chicago,  111.,  (a)  $112,294;  George  A 
Whitmeyer  Co.,  Ogden,  Utah,  (a)  $108,006:  William  O'Neili 
&  Son  Co.,  Faribault,  Minn.,  (a)  $112,819;  Norman  Ker,  New 
York,  N.  Y.,  (a)  $121,000,  (b)  $128,000;  King  Lumber  Co. 
Charlottesville,  Va.,  (a)  $96,140,  (b)  $100,000;  Campbell 
Building  Co.,  Salt  Lake  City,  Utah,  (a)  $107,500,  (b)  $112,500- 
Dieter  &  Wenzel  Construction  Co.,  Wichita,  Kan.,  (a)  $100,821- 
J.  H.  Wiese,  Omaha,  Neb.,  (a)  $109,723;  M.  Yeager  &  Sons' 
Danville,  111.,  (a)  $108,943,   (b)  $112,943.    Noted  July  22. 

Cylinder  Gates — Elephant  Butte,  N.  M. — We  have  been  ad- 
vised that  bids  will  not  be  opened  on  Sept.  2  for  furnishing 
cylinder  gates  for  spillway  at  the  Elephant  Butte  Dam.  The 
work  will  be  readvertised.  Noted  Aug.  19. 

+Dredgiug — Bremerton,  Wash. — The  contract  for  dredging 
about  20,000  cu.yd.  of  material  at  the  Puget  Sound  Navy  Yard 
has  been  awarded  to  ERICKSON  CONSTRUCTION  CO.]  Seat- 
tle, at  60c.  per  yd.    Noted  Aug.  19. 

Stable — Bremerton,  Wash. — Bids  will  be  received  until  11 
a.m.,  Sept.  25,  by  William  M.  Smith,  Act.  Ch.  of  Bureau,  Bu- 
reau of  Yards  and  Docks,  Washington,  D.  C,  for  constructing 
a  stable  at  the  Puget  Sound  Navy  Yard. 

Engines — Portland,  Ore. — Bids  will  be  received  until  2  p.m. 
Sept.  20,  by  the  Lighthouse  Inspector,  Portland,  for  furnish- 
ing oil  engines  and  compressors  for  Slip  Point  Station. 

Miscellaneous    Supplies — Panama — Bids    will    be  received 
until  10:30  a.m.,  Sept.  10,  by  Maj.  F.  C.  Boggs.  Gen.  Pur.  Agt 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscellane- 
ous supplies. 

Elevators — Pearl  Harbor,  Hawaii — Bids  were  received  Aug. 
28  by  the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washing- 
ton, D.  C,  for  the  installation  of  three  hvdro'pneumatic  freight 
elevators  at  the  Naval  Station,  Pearl  Harbor,  Hawaii:  Otis 
Elevator  Co.,  Washington,  D.  C,  $S484;  A.  Kieckhefer  Elevator 
Co.,  Milwaukee,  Wis.,  $S600.     Noted  Aug.  12. 

MISCELLANEOUS 

Retaining  Wall — Quincy,  Mass. — The  Fore  River  Shipbuild- 
ing Co.  will  build  a  sea  wall  1200  ft.  long  and  40  ft.  high. 

+Barge  Canal  Work — Albany,  N.  Y. — The  contract  for  the 
construction    of   the    terminal    dock,    under    Contract    46  at 
Weedsport,  has  been  awarded  to  SCOTT  BROS.,  Rome,  N  Y 
at  $13,65S.    Noted  Aug.  26. 

Barge  Canal  Work — Albany,  N.  Y. —  (Official) — Bids  will 
be  received  until  Sept.  9  by  W.  W.  Witherspoon,  Capitol, 
Albany,  for  improving  Three  Mile  Harbor  in  Suffolk  County 
and  the  dredging  of  Sawyer  Creek.  Bids  will  be  also  opened 
at  the  same  time  for  furnishing  and  delivering  about  2,000,000 
ft.  of  timber  and  plank. 

Retaining  Wall — Buffalo,  N.  Y. — The  Mayor  has  signed  a 
resolution  authorizing  a  bond  issue  of  $50,000  for  the  con- 
struction of  a  retaining  wall  at  the  foot  of  Ferry  St. 

Swimming  Pool — Buffalo.  N.  Y. — The  city  plans  to  construct 
a  swimming  pool  at  the  municipal  water-works  nlant.  The 
estimated  cost  is  $10,000. 

+Jetty — Atlantic  City,  N.  J. — The  contract  for  lengthening 
the  jetty  at  the  foot  of  Tennessee  Ave.  has  been  awarded  to 
the  ATLANTIC  CITY  CONSTRUCTION  &  SUPPLY  CO.,  at  $13,- 
427.     Noted  Aug.  26. 

★  Hardware — Newark,  N.  Y. —  (Official) — Bids  will  be  re- 
ceived by  Mrs.  Sarah  F.  S.  Armstrong,  Pres.,  Board  of  Trus- 
tees, New  York  State  Custodial  Asylum  for  Feeble  Minded 
Women,  until  noon,  Sept.  15,  for  furnishing  hardware  for  the 
cottage  and  hospital  building. 

Jetties    and    Bulkhead — New    York,    N.    Y. —  (Borough  of 

Queens) — (Official) — Bids  will  be  received  by  Cabot  Ward, 
Dept.  of  Parks,  Municipal  Bldg.,  Manhattan,  until  3  p.m.,  Sept. 
9,  for  the  construction  of  timber  jetties  and  bulkhead,  also 
extending  existing  jetties  to  new  penetration  on  the  beach 
at  Seaside  Park,  Rockaway. 
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Retaining  Wall  and  Fencing- — Aspinwall,  Perm. — Bids  will 
be  received  by  S.  R.  Chase,  Clk.,  230  First  St.,  until  7:  30  p.m., 
Sept.  6,  for  the  construction  of  a  concrete  retaining-  wall, 
and  250  lin.ft.  of  iron-pipe  fencing.  Specifications  may  be 
obtained  of  A.  G.  Shaw,  808  Magee  Bldg.,  Pittsburgh,  Penn., 
Engr. 

Coal  Pocket — Philadelphia,  Penn. — The  Koelle,  Speth  & 
Co..  will  erect  a  34xl24-ft.  coal  pocket  on  Water  St.,  to  cost 
$  S  000. 

★♦Subway — Philadelphia,    Penn. —  (Official) — The  contract 
for  constructing  the  subway  and  station,  under  Filbert  St 
City   Hall   and    South    Penn    Sq.,    has    been    awarded    to  the 
KEYSTONE    STATE    CONSTRUCTION    CO.,    Penn    Bldg,  at 
$1,700,000  (lump  sum  bid).    Noted  Aug.  26. 

+Subway — Philadelphia,  Penn. — (Official) — The  contract  for 
constructing-  foundations  in  Front  St.,  Kensington  and  Frank- 
ford  Ave.  from  Callowhill  St.  to  Unity  St.  has  been  awarded 
to  JAMES  D.  DORNEY,  1204  East  Montgomery  Ave.  at  $142  590 
(lump  sum  bid).    Noted  Aug-.  26. 

+Levee — Greenville,  Miss. — The  Board  of  Mississippi  Levee 
Commissioners  awarded  contracts  for  the  construction  of 
levees  as  follows:  Mayersville  to  Baleshed  enlargement,  262.- 
000  cu.yd.  to  R.  T.  CLARK  &  CO.,  at  $44,671;  Upper  &  Lower 
Avon  banquette  to  BURT,  BOND  &  McMURRAY,  at  $6020; 
Moon  Lake  enlargement,  200,000  cu.yd.  to  R.  T.  CLARK  &  CO., 
at  $34,100;  Upper  Vermillion  Spur  enlargement  to  R.  T. 
CLARK  &  CO.,  at  $5000;  new  Shiloh  levee,  200,000  cu.yd.,  to 
W.  T.  &  E.  M.  LAWRENCE  &  CO.,  at  $29,780.    Noted  Aug.  12. 

Wharf — New  Orleans,  Miss. — Plans  have  been  prepared  for 
the  construction  of  a  wharf  between  First  St.  and  Sixth  St 
The  estimated  cost  is  $69,000.  Bids  will  be  advertised  for 
as  soon  as  plans  are  approved  by  Board  of  Port  Commissioners. 

+Levees — New  Orleans,  La. — The  State  Board  of  Engineers 
awarded  the  contract  for  the  enlargement  of  Hermitage  Levee. 
Parish  of  Iberville,  to  the  HAMERON  WHITE  CO.,  LTD  ,  at 
19.9c.  per  cu.yd.    The  total  cost  amounted  to  about  $29,850. 

+Drainage — Selmer,  Tenn. — The  Directors  of  Cypress  Creek 
Drainage  District  have  awarded  the  contract  for  the  con- 
struction of  a  canal  8.4  miles  long  to  the  SWAMP  DREDGE 
CO.,  Tupelo,  Miss.,  at  8&c.  per  cu.yd.    Noted  Aug.  5. 

Retaining  Wall — Cleveland,  Ohio — Bids  will  be  received  by 
the  Commissioner  of  Purchases  and  Supplies,  Room  511,  City 
Hall,  until  noon,  Sept.  8,  for  the  construction  of  a  retaining 
w-all  in  Rockefeller  Park.  Specifications  may  be  obtained 
of  the  Park  Engineer,  318  City  Hall. 

^Breakwater — Conneaut,  Ohio — The  contract  for  the  con- 
struction of  a  pier  head  and  rubble  mound  breakwater  at  Con- 
mA;iu,£wHarbor  has  been  awarded  to  the  COAST  &  LAKES 
CONTRACTING  CORPORATION,  Cleveland,  at  $99,007. 

+Ditch— Richmond,  Ind. — The  contract  for  the  construc- 
o'^^-MI1^^1^  Creek  Ditch  has  been  awarded  to  HORTON 
&  MOSELEY,  Marquette  Bldg.,  Chicago,  111.,  at  $11,390.  Other 
bidders  were:  Henry  P.  Johnson,  Sterling,  111.,  $12,330:  Clyde 
o™W£lb^  La,  Grange.  $12,708;  Marbaugh  Bros.,  Monterey,  $i2,- 
360;  T.^  F.  Foohey  Dredging  Co.,   Fort  Wayne,  $2360.  Noted 

+Drainage — Fairbury,  111. — According-  to  press  reports  the 
contract  for  constructing  a  drainage  ditch  for  Momence  and 
Yellow  Head  Drainage  District  has  been  awarded  to  H  & 
J.  A.  McWILLIAMS,  Chicago.     The  estimated  cost  is  $38,000. 

Drainage — Jefferson,  Iowa — The  contract  for  furnishing 
VieA^2.Ti,e^used  in  drainage  work,  has  been  awarded  to  the 
JEFFERSON  CEMENT  PRODUCTS  CO.,  Jefferson,  Iowa,  a? 
*58,oo5  Other  bidders  were:  McHose  Co.,  Boone,  Iowa,  $61,289- 
Cement  Products  Co.,  Salt  Lake  City,  Iowa,  $62,077;  Lehigh 
Clay  Products  Co.,  $63,475.    S.  G.  Nelson  is  Engr. 

Drainage — Mount  Aye,  Iowa.— The  Ringold  County  Board 
ot  Supervisors,  according  to  press  reports,  plan  to  drain  7952 
acres  along  Platte  River. 

Ditch— Breckenridge,  Minn. — Bids  will  be  received  bv  P  E 
Iruax,  County  Audr.,  until  Sept.  14,  for  constfucting  ditch  No' 
6  at  an  estimated  cost  of  $12,364. 

+Ditch— Montevideo,  Minn.— Contracts  have  been  awarded 
ro.1.'  the  construction  of  County  Ditch  No.  18  to  P  HALSEV 
Willmar,  at  $5494  for  open  work  and  to  the  MAYNARD  TTr.rp' 
No?edEAugT2MENT  C    '  Maynard'  at *1M94  for  til?  wort 

Ditch — Redwood  Falls,  Minn. — Bids  were  received  Aug  12 
for  the  construction  of  County  Ditch  No.  20  as  follows:  jlmes 
Girding    Fox  Lake,  $36,957;   Kircher  Bros.,  St.  Paul    $37  300 
County  A\ufr!dgrley'    Woi'thin^to»-    ?37,525.     L.    P    Larson  is 

wD,*:t!na8'e_7Wicnita'  Kan-— J-  J-  Jones  and  A.  E.  Munich 
Wichita  are  forming  a  company  for  the  purpose  of  drainin- 
the  Big  Slough  west  and  south  of  Wichita.  The  cost  of  the 
work  is  estimated  at  $25,000. 

+Drainag-e — Tekamah,  Neb. — The  contract  for  the  construc- 
tion of  about  1,000,000  cu.yd.  of  ditches  in  the  Burt-Wash- 
l?f  \?n,^r&1?ls,%  District  has  been  awarded  to  W.  E.  CALLA- 

*   a  at  6  4^c-  Per  cu.yd.,  and  EDWARD  PETERSEN  CO 

!t^6:4!.C'11per  %u'yd\  ,?the£.  bidders  were:  Stevens  &  Long 
?•  £ ;t?°^ard'KCa,m?b,e,11  &  Crane,  7.5c;  Phalen  &  Shirley,  6  7c  • 
I-  C-  D.  Campbell,  7.73c;  R.  S.  Morrow,  Boyce  &  Briggs  7  5c: 
J.  H.  Flick,  7.2c;  Munn  Riese  Co.,  7.5c.  Noted  July"!  ' 

Drainage— Poplar  Bluff,  Mo.— Surveys  are  being  made  and 
bids  wi  1  soon  be  called  for  the  construction  of  drainage 
ditches  m  Ripley  County.     John  H.  Gleason  is  Engr 

Dock— St.  Louis,  Mo.— The  Mayor's  Commission  has  voted 
t?oneof  Tdock  ^  appropriation  of  $250,000,  for  the  construc- 

+Drainage — Marion,  Ark. — Press  reports  state  that  the 
contract  for  the  construction  of  5,022  000  cu.ft  of  ditchel 
has  been  awarded  by  the  Commissioners  of  Drainage  District 
per  |u  vd  n         County  to  Mc  WILLI  AM  BROS,  at  7.59c. 

+Drainage— Pine  Bluff,  Ark.— According  to  press  reports 
the  contract  for  drawing  about  40,000  acres  of  land  in  the 
BERP  RRO^Inpfne  ^\St£Ct'^aS  bee,"  awa"led  to  STEAN- 
$235  000  WOrk   is   estimated   to  cost 


sJ  7«"i,,Ke^A1,lefJe:J-rB,(ls  win  be  received  until  10  a.m., 
feept  10,  by  H.  L.  Washburn,  County  Audr,  Houston,  for  the 
d?tches      °n        dramage  ditches;  also  for  cleaning  present 

Drainage— Bay  City,  Tex.— It  is  reported  that  the  County 
Commissioners  have  engaged  E.  N.  Gustafson,  Engr,  for  mak- 
trfctSNoVe6S         draining  about  10,000  acres  in  Drainage  Dis- 

+Dredging — Galveston,  Tex. — Press  reports  state  that  the 
contract  for  dredging,  bulkheading  and  grading  preparatory 
to  the  construction  of  the  $50,000  dry  dock  on  Pelican  Island 
has  been  awarded  to  JOHN  JACOBSON,  Texas  City  1Blana' 
<=t,.,Dr^iuas5— Cr,ook'  Colo.— The  city  contemplates  the  con- 
of  "and  *  dralnas:e  system  to  reclaim  about  3600  acres 

mnD«ra-!?af^~LaS  ^l^s,  Colo.— It  is  reported  that  about  14 
til  ifr  *  drainage  ditches  will  be  constructed  near  here  for 
tne  Mutual  Carey  Irrigating  Co. 

niM^r pboenix-  Ariz.— J.  B.  Girand,  City  Engr.  has  com- 
pleted plans  for  removing  town  ditch  which  requires  carrying 
din°n  fV"dte;  Van  Buren  St.  from  Seventh  St.  to  Seventh  Ave  , 
?„  ?v,  three  different  types  of  construction  are  called  for 
in  the  plans.  A  concrete  conduit,  7  ft.  diam.,  covered  4  ft  ■ 
an  ingot  iron  conduit  and  a  wood  stave  conduit. 

,e.^a,,eaifYv,°rl^rrS£la^'  ^^"•T11  is  reported  that  the  Di- 
sln  nnn  t  e  ?elah  Canal  Co.  have  ordered  an  assessment  of 
•t>30,000  to  construct  steel  flumes,  ditches,  etc. 

w  EI'.""03*'""  «t  Grade  Crossing- — Portland,  Ore.— The  Oregon 
Washington  R.R.  &  Navigation  Co.  plans  to  eliminate  the 
grade  crossing  from  Sullivans  Gulch  to  the  city  limits  The 
estimated  cost  is  $750,000.  «««u».  me 

Steamer— Portland,  Ore. — Plans  are  being  prepared  for  the 
construction  of  a  120-ft.   steamer  for   Captain   Smith    S  S 
bacajawea,    Portland,  Ore.    The  estimated  cost  is  $20,000'.  ' 

i7VBulkhead  /L,ed^San  Juan'  Porto  Rico— (Official)— Bids 
w  T^oTelV?3  by  Manuel  V.  Momenech,  Chn.,  San  Juan  Har- 
bor Board  until  11  a.m.,  Oct.  1,  for  the  construction  of  a  bulk- 
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l^^rJlff^T^Z^^^^,9!mstructton  wm  be  f°md  ma~"  fie  following  head, 
togs.    Industrial  n  orks;"  "Federal  Government  Work"  and", Miscellaneous" 

c  t?^°Ityoke'-,o1^a??-Ir~;Th^-  contract  for  the  construction  of 
^A^°^ory,\i?.2?,125_ft-  hlgh  school  has  been  awarded  to  the 
CASPER    RANGER    CONSTRUCTION    CO.,    at  $73,816. 

Bridgeport,  Conn.— The  Sons  of  St.  George  plan  the  con- 
struction of  a  three-story,  60xl33-ft.,  brick  home  on  Stratford 
Ave  The  estimated  cost  is  $40,000.  Ernest  G.  Southey,  983 
Broad  St.,  is  Arch. 

Albany,  N.  Y.— Albany  Chapter  No.  12  of  the  Eastern  Star 
plans  the  construction  of  a  three-story  chapter  house  at  Lark 
Arch       Hudson  Ave-  to  cost  $40,000.     James  S.  Shattuck  is 

.New  York,  Iff.  Y. —  (Borough  of  Brooklyn)— Plans  are 
tang  prepared  by  N.  Serracino,  1170  Broadway,  New  York 
f  ■  Y;r,(B?.r°u?h  of  Manhattan),  for  the  construction  of  a  hotel 
Noted  Beach  Development  Co.  at  Brighton  Beach. 

+Little  Falls,  N.  Y.— (Official)— The  contract  for  the  con- 
struction of  a  four-story  bank  and  office  building-  for  the  Na- 

«°>o\  £Ark9im.e£,-£°ullty  B£nk  has  been  awarded  to  WELLS 
BROS  CO.,  366  Fifth  Ave.,  New  York,  N.  Y.,  at  $115,000.  Noted 
July  15. 

New  York,  N.Y.—  f Borough  of  Brooklyn)— Plans  have  been 
prepared  by  W.  T.  McCarthy,  Arch.,  16  Court  St.  for  the  con- 
struction of  two  four-story  apartment  buildings  on  Ave.  C 
and  East  Fourth  St.,  for  the  De  Haven  Building  Corporation. 
The  estimated  cost  is  $90,000. 

New  York,  N.  Y — (Borough  of  Manhattan) — Edmund  K 
Stallo  and  daughters  plans  the  construction  of  a  31-storv 
hotel  on  42d  St.,  between  Broadway  and  Seventh  Ave. 

r,rtR»°CK  wi'  F'^Cl}^  are  being-  prepared  by  Foster  & 
Gade,  15  West  38th  St.,  New  York,  N.  Y.,  for  the  construc- 
tion of  a  building  for  the  Rochester  Chamber  of  Commerce 
The  estimated  cost  is  $200,000. 

Rochester,  N.  Y. — Bids  will  be  received  for  the  construc- 
tion of  a  Y.  M.  C.  A.  building  at  Lake  and  Driving;  Park  Ave 
The  estimated  cost  is  $50,000.  James  G.  Cutler  is  Chn  of 
Building  Com.  and  Claude  Bragdon  is  Arch.  Noted  June  24 
tind  July  — . ' . 

Schenectady,  Iff.  Y.— The  Masonic  Hall  Association  has  pur- 
temple  S  S2S-S30  State  St.,  and  will  build  a  $100,000 

+Syraciise,  Iff.  Y.— The  contract  for  the  construction  of  the 
Masonic  lemple  on  Montgomery  St.  has  been  awarded  to 
FREDERICK  A.  CASWELL,  Watertown,  N.  Y,  at  $97,000 

+  Syracuse,  N.  Y.— (Official)— The  contract  for  the  construc- 
I'^n^Lihe  Delanare  School  has  been  awarded  to  the  KINO 
LUMBER  CO.,  Charlotte,  Va.;  at  $221,122.     Noted  Aug  12 

Asbury  Park,  N.  J.— Plans  are  being  prepared  for  the  con- 
struction of  a  hotel  for  J.  A.  Havercamp. 

a    l^tnrv"  fift&U'^'- Tbe  contract  for  the  construction  of 
wJeJi"^    V'l  iH.>176"Tft-   reinforced-concrete   addition   to  the 
Hotel  Rudolph,  New  Jersey  Ave.  and  the  Boardwalk   has  bee-i 
awarded  to  ALEXANDER  CHAMBLAY,  243  North  Tenth  St 
Philadelphia,   Penn.     E.   M.   Henderer  and  V.  B.   Smith  are 

„„v,Van?ie  CitJ*  N-  J— Bids  will  be  received  Sept.  S  for  the 
construction  of  a  three-story,  brick  school.  Stout  &  Rie- 
benack  is  Arch. 

t^1^"-^"'^!'  ^-J-— Revised  plans  are  being-  considered  bv  the 
Boaid  of  Education  for  the  construction  of  an  addition  to  th. 
township  high  school. 

Jersey  City,  N.  J. — Bids  will  be  received  until  3  p.m.,  Sept.  9 
by  the  Board  of  Chosen  Freeholders  of  Hudson  Countv  for 
the  construction  of  a  county  jail.    Walter  O'Mara  is  Clk. 

Passaic,  N.  J.— The  Passaic  General  Hospital  plans  to  con- 
struct a  new  sanitarium.    The  estimated  cost  is  $300,00r 
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Section  Nos.  1  and  2 — Route  Nos.  16  and  18 


Bids  were  received  Aug.  18  by  the  Public  Service  Commis- 
sion for  the  station  finish  work  for  parts  of  the  Seventh  Ave., 
Lexington  Ave.  and  White  Plains  Rd.  Transit  R.R.,  Section 
Nos.  1  and  2,  Route  Nos.  16  and  18  from:  (A)  Altoria  Realty 
&  Construction  Co.,  3  East  44th  St.,  (B)  Snare  &  Triest  Co., 


A 

6000  lin.ft.  stairways — wood,  street  to  mezzanine   $1.00 

10,800  lin.ft.  stairways — wood,  mezzanine  to  platform   1.00 

8000  lin.ft.  stairways — iron,  mezzanine  to  platform   2.624 

2000  sq.ft.  stair  landings — wood,  straight  (street  to  mezzanine)   1 . 08 

1400  sq.ft.  stair  landings — offset  (street  to  mezzanine)   1.08 

1900  sq.ft.  stair  landings — offset  (mezzanine  to  platform)   1 . 13 

2050  sq.ft.  straight  or  offset  with  steel  checkered  platform   2.  25 

950  lin.ft.  concrete  stairways,  self  supporting  stairways   2.00 

900  sq.ft.  concrete  stairways,  self  supporting  stairway  landings   .80 

50  cu.yd.  concrete  stairways,  concrete  walls  under  street,  Section  295  6.00 

50  ton  steel  columns  hangers,  etc.,  supporting  stairways   88 . 00 

2400  sq.ft.  concrete  street  landings   .50 

70  cu.yd.  concrete  foundations  for  columns   10.00 

30  concrete  or  brick  manholes   36.00 

10  cu.yd.  rock  excavations   10.00 

10,600  lin.ft.  oak  handrails   .48 

11,500  sq.ft.  canopies  over  stairways  (street  to  mezzanine)   .65 

48  canopies  over  street  landings   70.00 

193,000  sq.ft.  canopies  over  side  train  platforms   .40 

56,000  sq.ft.  canopies  over  island  train  platforms   .40 

15,500  sq.ft.  canopies,  special  over  side  train  platforms  (concrete 

stations)   .42 

3900Iin.ft.  type  "A"  railings — stairs,  street  to  mezzanine   3.00 

3500  sq.ft.  type  "B"  grille  railings  on  stairs   1 .00 

200  lin.ft.  type  "C"  railing   3.00 

350  lin.ft.  type  "D"  railing   3.00 

3200  lin.ft.  "E"  railing  around  stair  wells   3.57 

1000  lin.ft.  "F"  low  level  railings   3.57 

3300  sq.ft.  "G"  high  railings   .75 

8800  lin.ft.  "K"  train  platform  railings   3.57 

10  additional  high  posts  2\  in.  tubing   8  .50 

350  lin.ft.  pipe  railings   1.10 

40  metal  screens  for  stave  recesses   10 . 00 

800  lin.ft.  type  "L"  bevel  railings   3.05 

100  lin.ft.  type  "M"  service  railings  .   3.57 

350  lin.ft.  type  "O"  railings  newel  posts  on  stairways   3.25 

200  lin.ft.  type  "P"  railings  newel  posts  on  stairways   3.25 

3  grilles  at  Bedford  Park  boulevard  station   10  .00 

15,000  lin.ft.  wind  screen  drop  sash  train  platform   4  .92 

500  standards  on  railings  on  train  platforms   15.00 

75  free  standing  standards  on  island  platform   23.00 

315,000  sq.ft.  wood  floor  for  train  platform   .20 

18,300  sq.ft.  8-in.  concrete  slab  floor,  including  water  proofing,  etc. .  .58 

14,600  sq.ft.  ll§-in.  concrete  slab  floor,  including  water  proofing. ...  .68 

100  cu.yd.  concrete  encasing  columns,  beams  and  girders   1.00 

200  cu.yd.  concrete  copings   .95 

200  sq.ft.  additional  cement  finish,  section  148   .15 

1600  lin.ft.  platform  edge  construction  supported  on  steel  angles. ...  .79 

2000  lin.ft.  platform  edge  construction  supported  on  wood  facia. . . . .  .20 

5000  sq.ft.  water  proofing  protective  concrete  wood,  etc.,  existing 

concrete  slab   .41 

53,000  sq.ft.  asphalt  floor,  including  wood  floor                                       .  .30 

100  sq.ft.  8-in.  concrete  slab  3-in.  finish   .60 

8600  sq.ft.  6-in.  concrete  slab,  3-in.  finish   .45 

100  sq.ft.  llj-in.  concrete  slab,  3-in.  finish   .70 

6500  sq.ft.  cement  wainscot  or  base   .17 

36,500  sq.ft.  concrete  track  floor  over  mezzanine,  including  water 

proofing  rods,  etc   .45 

1200  sq.ft.  flooring  for  passageways   .30 

620  ferrules  for  mezzanine  roof,  including  flanges   1 . 80 

30  trap  doors  or  scuttles   2.00 

54,000  sq.ft.  3-in.  cement  floor  finish   .12 


Wildwood,  IV.  J. — Bids  will  be  received  until  Sept.  14  for 
the  construction  of  a  three-story,  brick  school.  Clyde  S. 
Adams   is  Arch. 


Allentown,  Penn. — The  contract  will  soon  be  awarded  for 
the  construction  of  a  six-story  brick  and  stone  Y.  M.  C.  A. 
building,  estimated  to  cost  $100,000.  Louis  E.  Jallade,  37  Lib- 
erty St.,  New  York,  N.  Y.,  is  Arch. 

♦Freehold,  Penn. — The  contract  for  the  construction  of  a 
church  for  the  St.  Johns  Slovak  Congregation  has  been 
awarded  to  ANDREW  BRESLIN,  Summit  Hill,  at  $50,000. 

Mount  Union,  Penn. — The  contract  will  soon  be  awarded  by 
George  W.  Morgan,  Borough  Secy.,  for  the  construction  of 
a  2%-storv,  brick  and  ooncrete  municipal  building  on  Market 
St.  D.  W.  Dillman,  47-49  Altoona  Trust  Bldg.,  Altoona,  Penn., 
is  Engr. 

tNntr  u  Penn.— GEORGE  SCHENK  &  CO.,  Butler,  Penn., 

has  been  awarded  the  contract  for  the  construction  of  a 
school  for  Harrison  Township.    Noted  Apr.  22  and  June  17. 

♦Philadelphia,  Penn. — CRAMP  &  CO.,  Denckla  Bldg.,  has 
been  awarded  the  contract  for  the  construction  of  a  13-story, 
48x230-ft.  office  building  at  1416  Chestnut  St.,  for  the  Franklin 
National  Bank.    The  estimated  cost  is  $600,000. 

Washington,  Penn. — Bids  will  be  received  until  9  a.m.,  Sept. 
6",  by  Adjutant  General  Thomas  J.  Stewart,  Harrisburg,  for  the 
construction   of  an  armory  on  West  Maiden  St. 

+Guilford,  Md. — WALTER  E.  BURNHAM,  Baltimore,  Md., 
has  been  awarded  the  contract  for  the  construction  of  a 
school,  at  $51,337.    Smith  &  May  is  Arch. 

Madison,  W.  Va. — Bids  have  been  received  for  the  construc- 
tion of  a  courthouse  as  follows:  George  P.  Gates,  Charles- 
ton, $190,000;  Acme  Construction  Co.,  $120,990;  P.  Q.  Shrake 
&  Son,  $96,200;  Dayton  &  Francis,  $128,450;  King  Lumber  Co., 
$118,400;  J.  L.  Crouse,  $126,159;  Longest  &  Tessier  Co.,  $120,- 
000;  Tyree  &  Thomas,  $137,393;  Peter  C.  Minnotti,  Logan,  $99,- 
875.     Noted  Aug.  19. 

♦Louisville,  Ky. — The  contract  for  the  construction  of  a 
five-story  office  building  has  been  awarded  to  the  SELDEN- 
BRECK  CONSTRUCTION  CO.,  St.  Louis,  Mo.  The  estimated 
cost  is  $100,000.    Noted  Aug.  19  and  26. 

Cincinnati,  Ohio — Plans  have  been  prepared  by  Elzner 
&  Anderson,  Arch.,  for  the  construction  of  a  12-story  Y.  M. 
C.  A.  building.     The  estimated  cost  is  $405,000. 


233  Broadway,  (C)  Station  Construction  Co.,  407  445th  St., 
Brooklyn,  (D)  Marble  Arch  Co.,  216th  St.  and  Broadway,  (E) 
William  H.  Egan,  147  East  25th  St.,  (F)  Connors  Bros.  Co., 
644  West  88th  St.,  (G)  Post  &  McCord,  101  Park  Ave.  The 
item  bids  were  as  follows: 
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Cleveland,  Ohio — The  First  Church  of  Christ  contemplates 
the  construction  of  a  church  at  Euclid  Ave.  and  East  111th 
St.    The  estimated  cost  is  $125,000. 

Cleveland,  Ohio — Bids  will  soon  be  received  for  the  con- 
struction of  a  three-story  building  at  Euclid  Ave.  and  East 
30th  St.  for  the  Adams-Oakland  Co.  The  estimated  cost  is 
$50,000.  W.  S.  Ferguson  Co.  is  Arch,  and  H.  M.  Adams  is 
Mgr. 

♦Cleveland,  Ohio — The  contract  for  the  construction  of  an 
addition  to  the  Hotel  Statler  has  been  awarded  to  the 
GEORGE  W.  FULLER  CO.,  Ill  Broadway,  N.  Y.,  $300,000. 

♦  Cleveland,  Ohio — The  contract  for  the  construction  of  a 
two-story  building  for  the  Ohio  State  Telephone  Co.  has  been 
awarded  to  the  RUTHERFORD  CO.,  2160  East  18th  St.,  Cleve- 
land.   The  estimated  cost  is  $50,000. 

Cleveland,  Ohio — The  city  contemplates  the  construction 
of  a  jail.    The  estimated  cost  is  $1,000,000. 

Columbus,  Ohio — Preliminary  plans  are  being  prepared  by 
Richards,  McCarty  &  Bulford,  Arch.,  Columbus,  for  the  con- 
struction of  a  bank  and  office  building  at  Gay  and  High 
St.  for  the  Citizens  Trust  &  Savings  Co.,  16  East  Broad  St. 

Pindaly,  Ohio — Bids  will  be  received  until  1  p.m.,  Sept.  15, 
by  Jean  C.  Copeland,  Clk.  Bd.  of  Hamcosk  County,  for  the 
sale  of  $100,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  a  county  infirmary  building. 

Fremont,  Ohio — Plans  are  being  prepared  for  the  con- 
struction of  a  temple  for  the  Masonic  Lodge.  The  estimated 
cost  is  $75,000. 

Lorain,  Ohio — The  Lorain  Hotel  Co.  will  construct  a  hotel 
at  Broadway  and  Eighth  St. 

♦  Springfield,  Ohio — The  contract  for  the  construction  of 
the  Shawnee  Hotel  has  been  awarded  to  CALDWELL  & 
BLAKE,  LaFayette,  Ind.    The  estimated  cost  is  $300,000. 

Steuheuville,  Ohio — Bids  will  be  received  about  Sept.  20 
by  the  Board  of  Education  for  the  construction  of  a  school 
on  North  St.     W.   S.   McClauslen   is  Clk. 

Toledo,  Ohio — Bids  were  received  Aug.  27  for  the  con- 
struction of  the  Mott  School  from  John  Proch  Co.,  $104,838; 
A.  Bentley  &  Son,  $105,000;  H.  J.  Spieker  Co.,  $106,950;  Walls, 
Bock,  Kuhlman  Co.,  $109,000.  George  L.  McKesson  is  Dir. 
of  Schools.    Noted  Aug.  12. 


September  2,  1915 


ENGINEERING  NEWS 


169 


RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y.  (Continued) 


43,000  sq.ft.  external  walls  of  mezzanine  stairways,  including  oak  fin- 
ish interior  and  copper  finish  exterior  

8500  sq.ft.  external  walls  of  mezzanine  copper  finish,  including  ex- 
terior tile  finish  interior  

6100  sq.ft.  external  walls  of  mezzanine  copper  finish  exterior,  unfin- 
ished interior   

26,000  sq.ft.  wood  partition,  including  doors,  windows,  sheating .  .  .  . 

2000  lin.ft.  copper  gutters  

270  lin.ft.  low  sliding  gates  

160  lin.ft.  high  sliding  gates  

20  lin.ft.  folding  gates  

15  fin. ft.  low  swing  gates  

26  gate  controls  

66  c.i.  gate  posts  and  cross  frames  

10  floor  boxes  (additional)  

900  lin.ft.  TJ— in.  galvanized  c.i.  pipe  for  gate  ropes  

1000  lin.ft.  1-in.  square  steel  tubing,  including  c.i.  pulleys  

20,000  sq.ft.  roofs  over  mezzanine  and  pass  beyond  main  stairway  roof 
on  train  platform  

3000  sq.ft.  roofs  over  existing  structure  at  Woodlawn  station,  Sec- 
tion 295   

14,500  lin.ft.  3-in.  corrugated  galvanized  iron  leaders  

870  lin.ft.  3-in.  c.i.  leaders  

575  lin.ft.  3-in.  w.i.  leaders  

5100  lin.ft.  3j-in.  w.i.  leaders  

1350  lin.ft.  3-in.  copper  leaders  

2000  lin.ft.  smoke  flues  from  stove  recesses  

450  lin.ft.  smoke  flue  protectors  on  platforms  

40  ton  steel  framing  shapes,  connections  

1  ton  riveted  steel  girders,  columns  and  brackets  

400  lin.ft.  steel  ladders  

10  sq.ft.  steel  ladders,  platforms  

10,000  drill  holes  existing  structure  

150  sq.ft.  frames  for  enameled  signs  on  mezzanine  

I  frame  and  reflect  type  "A"  illuminated  sign  on  brackets  attached 
columns  

3100  sq.ft.  sign  frames  on  train  platform  railings  

40  sign  frames  illuminated  N.  T.  I.'s  train  platform,  including  seat.  .  . 

8000  sq.ft.  enameled  sign  plates  

4000  vertical  in.  copper  letter  for  signs  

4  frames  and  reflectors,  type  "B,"  illumined  attached  to  concrete 

structure  

34  sign  frames  illuminated,  N.  T.  I.'s  platform,  metal  panel  

18  sign  frames  between  columns  on  special  canopies  

3  marquises  over  entrance  doors  Gun  Hill  road  station  

8  marquises  over  entrance  doors  Woodlawn  station  

13,500  sq.ft.  non-slip  treads  without  wood  block  and  anchor  

1600  sq.ft.  non-slip  treads  with  wood  block  and  anchor  

2200  sq.ft.  stamped  sheet  metal  in  booths  on  mezzanine  

4000  sq.ft.  metal  lath  without  steel  furring  

1900  sq.ft.  metal  lath  with  steel  furring  

100  sq.ft.  special  wire  forms  

11  type  "B"  ticket  booth  

II  type  *'D"  ticket  booth  

3  type  "E"  ticket  booth  

700  lin.ft.  oak  seats  in  waiting  rooms  

77  oak  doors,  type  "GG"  for  toilet  stalls  

750  sq.ft.  windows  in  masonry  portable  wall  fixed  transom  sash  

735  sq.ft.  windows  in  masonry  exterior  d.h.  sash  

3800  sq.ft.  windows  in  masonry  exterior  wall  casement  sash  

9000  sq.ft.  windows  in  masonry  portable  exterior  wall  drop  sash. .  . . 
100  sq.ft.  street  in  masonry  exterior  wall  hinged  sash  

32  sewer  connections,  Section  257  

33  water  connections,  Section  257  

Concrete  work,  161st  street  station,  Section  295  (lump  sum)  

Concrete  work,  Gun  Hill  road,  Section  295  (lump  sum)  

Concrete  work  Bedford  Park  boulevard,  Section  295  (lump  sum)  

Brick  chimney,  Woodlawn  station,  Section  295  (lump  sum)  

Copper  covered  ceiling,  Woodlawn  station,  Section  195  (lump  sum) . 
Enclosed  ramp  East  180th  street  station,  Section  295  (lump  sum) . .. 

Extended  totals  
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St.  Joseph,  Mich. — The  citizens  voted  to  bond  the  city  for 
the  construction  of  a  school  to  cost  $100,000. 

Chicago,  111. — Plans  have  been  prepared  by  Graham,  Burn- 
ham  &  Co.,,  Arch.,  for  the  construction  of  a  16-story  office 
building  at  Wabash  and  Jackson  Blvd.,  for  the  W.  W.  Kimbal 
Piano  Co.    The  estimated  cost  is  $1,250,000. 

Ames,  Iowa — The  contract  will  soon  be  awarded  for  the 
construction  of  a  dormitory  and  science  hall  at  the  Iowa  State 
College.     The  estimated  cost  is  $125,000. 

Davenport,  Iowa — Plans  are  being  prepared  for  the  con- 
struction of  a  four-story,  50xll0-ft.  addition  to  St.  Ambrose 
College.    The  estimated  cost  is  $100,000. 

Harlan,  Iowa — An  election  will  be  held  Sept.  3  to  vote  on 
the  question  of  issuing  $120,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  schools. 

New  Hampton,  Iowa — Plans  are  being  considered  for  the 
construction  of  a  hospital  for  the  Sisters  of  the  Holy  Ghost. 
Estimated  cost,  $75,000. 

Sioux  City,  Iowa — Plans  are  being  prepared  by  Beuttler  & 
Arnold,  Security  Bank  Bldg.,  for  the  construction  of  a  Ma- 
sonic building  at  Douglas  St.  The  estimated  cost  is  $100  000 
D.  M.  Brownlee  is  Chn.  of  Bldg.  Com. 

Duluth,  Minn. — Plans  are  being  prepared  by  F.  G.  German, 
Arch.,  for  the  construction  of  a  church  for  the  Pilgrim 
Congregational  Church.    The  estimated  cost  is  $100,000. 

Minneapolis,  Minn. — Plans  are  being  prepared  by  Hewett 
&  Brown,  Arch.,  for  the  construction  of  a  school  for  the 
Northorp  Collegiate  School.     The  estimated  cost  is  $150,000. 

Virginia,  Minn. — Preliminary  plans  are  being  prepared  by 
C.  E.  Nystrom,  Arch.,  for  the  construction  of  a  Trade  School 
for  the  City  of  Virginia.     Estimated  cost,  $100,000. 

+Omalia,  IVeb. — The  contract  for  the  construction  of  a  gym- 
nasium for  Creighton  University,  Burt  and  24th  St.,  Omaha,  has 
been  awarded  to  the  SELDON-BRECK  CONSTRUCTION  CO 
at  $117,000. 

Havre,  Mont. — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  a  Masonic  Temple.  The  esti- 
mated cost  is  $100,000.  Prank  Bossmont,  Havre,  and  Lincoln 
Halve,  Helena,  are  Archs. 


St.  Louis,  Mo. — W.  J.  Holbrook,  812  Olive  St.,  is  interested 
in  a  project  to  construct  a  $500,000  hotel  at  12th  and  Locust 

O  t. 

St.  Lrouis,  Mo — The  Glennon  Club  plans  the  construction  of 
a  $100,000  clubhouse  on  Laclede  Rd. 

+Beaumont,  Tex. —  (Official) — The  contract  for  the  construc- 
tion of  an  addition  to  the  South  Park  School  has  been  awarded 
to  the  GENERAL  CONSTRUCTION  CO.,  Beaumont,  at  $38,000 
Noted  Aug.  12. 

Dallas,  Tex. — Plans  are  being  prepared  by  Stone  &  Web- 
ster, Engr.,  Commonwealth  Bldg.,  for  the  construction  of 
a  Union  Interurban  Passenger  Station.  The  estimated  cost 
is  $700,000. 

EI  Paso,  Tex. — Plans  are  being  prepared  for  the  construc- 
tion of  a  four-story  building  on  North  Stanton  St.  for  J  S 
Lanier.    The  estimated  cost  is  $72,000. 

San  Angelo,  Tex. —  (Official) — Bids  will  be  received  until 
Sept.  6  by  the  San  Angelo  School  Board  for  the  construction 
of  a  high  school.  The  estimated  cost  is  $65,000.  Noted  July 
29  and  Aug.  19. 

+  San  Antonio,  Tex. —  (Official) — The  contract  for  the  con- 
struction of  a  reinforced-concrete  hospital  to  be  known  as 
the  Robert  B.  Green  Memorial  has  been  awarded  to  the  H  N 
JONES  CONSTRUCTION  CO.,  Moore  Bldg.,  San  Antonio, 
$245,000.     Noted  July  22. 

Denver,    Colo. — Plans    have    been    prepared    by  Fisher 
Fisher,  Arch.,   for  the  construction  of  a  five-story  hotel  >. 
the  two  blocks  bounded  by  10th  and  11th  Ave  and  Lincoln  and 
Grant  St.     The  estimated  cost  is  $1,500,000. 

Denver,  Colo. — Plans  are  being  prepared  for  the  construc- 
tion of  a  national  sanitarium.  The  estimated  cost  is  $250,- 
000.     L.    F.   Bartols,   Denver,    is  interested. 

♦Florence,  Ariz. — The  contract  for  the  construction  of  the 
Florence  Union  High  School  has  been  awarded  to  ALBRKCTH 
ANDERSON,  Phoenix,  at  $43,865.  Other  bids  were:  T  L 
Edens,  Phoenix,  $44,075;  Sparks  &  Hale,  San  Diego.  $44,350 
Lutguding  &  Egan,  Phoenix,  $44,478;  Hughes  &  Toncrav, 
Phoenix,  $44,648;  J.  A.  Tucker.  Phoenix,  $44,SS6;  Clinton 
Campbell,  Phoenix,  $46,750.    Noted  June  3  and  Julv  8. 
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RAPID  TRANSIT  SYSTEM— NEW  YORK,  N.  Y. 
Section  No.  2,  Route  Nos.  36  and  37 
Bids  were  received  Aug.  4  by  the  Public  Service  Commission 
for  the  construction  of  the  finish  station  on  Section  No.  2, 
Route  Nos.  36  and  37,  of  the  Astoria  Elevated  R.R.,  from:  (A) 
Charles  Meads  &  Co.,  38  Park  Row,  New  York,  (B)  Snare  & 
Triest  Co.,  233  Broadway,  New  York,  (C)  Simon  Russek,  Inc., 
961  Broadway,  New  York.     The   item  bids  were  as  follows: 


2300  lin.ft.  stairways,  wood,  street  to  mezzan- 


3760  lin.ft.  stairways,  wood,  mezzanine  to  plat- 
form ;  

415  sq.ft.  stair  landings,  wood,  straight  (street 
and  mezzanine)  

460  sq.ft.  stair  landings,  wood,  offset  (Street 
and  mezzanine)  .■  ■  ■  ■ 

740  lin.ft.  stair  landings,  wood,  mezzanine  to 
platform  

10  ton  stair  supports,  columns,  hangers,  etc  

430  sq.ft.  street  landings,  concrete  

2200  cu.yd.  columns  foundations  

30  brick  or  concrete  manholes  

6  cu.yd.  rock  excavation  

LTjOO  lin.ft.  handrails  

3200  sq.ft.  canopies,  stairs,  street  to  mezzanine 

13  canopies,  street  landings  

30,800  sq.ft.  canopies,  train  platforms  (side)  .  . 

18,200  sq.ft.  canopies,  train  platforms  (island)  . 

840  lin.ft.  railing,  type  "A"  

570  sq.ft.  railing,  type  "B"  

120  lin.ft.  railing,  type  "C"  

10  lin.ft.  railing,  type  "D"  

1 100  lin.ft.  railing,  type  "E"  

50  lin.ft.  railing,  type  "F"  

2910  sq.ft.  railing,  type  "G"  

2340  lin.ft.  railing,  type  "K"  

2  additional  posts  

140  lin.ft.  pipe  railing  

24  metal  screens  for  stove  recess   . 

2450  lin.ft.  wind  screen  with  drop  sash  on  train 
platform  

185  standards  on  railings  on  train  platform  . 

50  free  standing  standards  on  island  train  plat- 
form !  

29,200  sq.ft.  wood  floors  on  train  platforms.  .  . 

5340  sq.ft.  S-in.  concrete  water  proofing  and 
wood  

3730  sq.ft.  llj-in.  concrete  water  proofing  and 
wood  

1060  lin.ft.  platform  edge  supported  on  steel 
angles  .t  _  

2  S.200  sq.ft.  asphalt  floor,  including  wood  floor 

2450  sq.ft.  8-in.  concrete  slab,  3-in.  finish  

1500  sq.ft.  cement  wainscot  and  base  

12,630  sq.ft.  connecting  track  floor  over  mez- 
zanine water  proofing  rods,  etc  

300  sq.ft.  flooring  for  passageways.  

125  ferriles  for  mezzanine  roof  

13,700  sq.ft.  external  walls  of  mezzanine  stair- 
way enclosure  coping  exterior  interior  wood 

600  sq.ft.  external  walls  of  mezzanie  coping 
exterior  tile  interior  

18,160  sq.ft.  wood  partition  walls  including 
doors,  windows,  etc  

1750  lin.ft.  copper  cutters  in  place  

55  lin.ft.  low  sliding  gates  

1 10  lin.ft.  high  sliding  gates  

12  gate  controls  

24  c.i.  gate  posts  and  cross  frame  

715  lin.  ft.  1-in.  sq.  steel  tubing  for  gate  ropes, 

etc  ;  -  

(1570  sq.ft.  roof  over  mezzanine  and  passway 

beyond  main  structure  

4840  lin.ft.  3-in.  corrugated  galvanized  iron 

leaders  

10  lin.ft.  3-in.  c.i.  leaders  

540  lin.ft.  3-in.  w.i.  leaders  

540  lin.ft.  35-in.  w.i.  leaders  

20  lin.ft.  3-in.  copper  leaders  

930  lin.ft.  smoke  flues  from  stove  recesses.  .  . 
180  lin.ft.  smoke  flue  protectors  on  platforms.  . 
1880  lb.  c.i.  fenders  for  structural  columns.  .  .  . 

41  ton  steel  framing  and  shapes  

80  ton  riveted  steel  girders,  columing  and 

bracing  

25  lin.ft.  steel  leaders  

10  sq.ft.  steel  leaders,  platforms  

1050  drilling  holes  in  steel  (existing  structure). 
185  sq.ft.  frames  for  enlarged  sign  in  mezzanine 

3  frames  and  repeators  for  illuminated  signs  on 
brackets  attached  to  columns  

660  sq.ft.  sign  frames  on  trail)  platform  railing 
24  sign  frames  illuminated  >  .TVs  on  island 

platforms,  seat.  

1700  sq.ft.  enameled  sign  plates  _  

5  sign  frames  for  illuminated  X.T.'s  on  island 

plumbing  metal  

3500  sq.ft.  non-slid  treads  without  wood  blocks 

and  anchors  

400  sq.ft.  non-slid  treads  with  wood  blocks  and 

anchors  

9S0  sq.ft.  stamper  sheet  metal  in  booths  on 

mezzanine  

50  sq.ft.  metal  lath  without  steel  furring  

8  type  "B"  ticket  booth  

2  type  "B-B"  ticket  booth  

240  lin.ft.  oak  seats  in  waiting  rooms   

24  type  "G-G"  oak  doors  toilets   .  .  . 

95  hardware  doors  to  toilet  rooms,  waiting 

rooms  and  closets  

55  double  hung  sash  

440  casement  sash  in  mezzanines  

44  casement  in  toilet  and  rooms  and  inclosure 

between  stations  

470  drop  sash  

140  hinged  sash  (top  or  bottom)   

24  for  toilet  stall  doors,  type  "G.G."  

37  doors  p  board  and  s.  board  boxes  
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4  sliding  doors  to  transformer  closets  

16  vent  doors  

24  additional  hardware,  door  checks  

70  door  stops  

20  rubber  covered  chains  

26  push  plates  

26  door  pulls  

53  kick  plates  

53  push  bars  _  

44  casement  sash  adjuster  for  single  sash  

4  casement  sash  adjuster  for  gang  of  two  

6  casement  sash  adjuster  for  gang  of  three  ... 

8  casement  sash  adjuster  for  gang  of  four  

40  casement  sash  adjuster  for  gang  of  five  

35  casement  sash  adjuster  for  gang  of  six  

16  sq.yd.  plaster  coat  on  masonry  surface  and 
for  second  coat  on  metal  lath  

30  sq.yd.  first  or  scratch  coat  on  metal  lath  

470  cu.f t.  common  brick  

100  cu.ft.  hollow  terra  cotta  tile  

24  for  connecting  stove  recesses  including  all 
appurtenances  except  metal  screens  in  place 

2150  sq.ft.  |  in.  galvanized  wainscot  and  trim 
on  walls  

280  sq.ft.  f-in.  galvanized  chamber  partitions. 

40  sq.ft.  J-in.  shelves  

600  sq.ft.  {-in.  stall  partitions  

100  sq.ft.  1-in.  floor  slabs  

435  lin.ft.  curved  corners  and  angles  of  glass 

20  sq.ft.  soap  stone  wainscoting  and  trim  on 
wall  ....  

300  sq.ft.  soapstone  pipe  chamber  partitions.  .  . 

75  sq.ft.  soapstone  shelves.  

75  sq.ft.  soapstone  stall  partitions  

20  sq.ft.  soapstone  floor  slabs  

50  lin.ft.  curved  corners  and  angles  of  soap- 
stone  

24,050  cu.ft.  portable  enclosures  between  sta- 
tions  

20  wooden  ladders  

28  water  closet  bowls  

24  lavatories  in  stations  

3  lavatories  in  enclosure  between  station  

28  urinals    

13  slop  sink  

Rough  plumbing  work  complete  for  all  sta- 
tions (lump  sum)  

Rough  plumbing  work  complete  for  all  en- 
closure between  st»tion|(lump  sun))  

90  posts  ( in  toilet  rooms)  

180  lin.ft.  top  rails  (in  toilet  rooms)  

8  wall  flanges  (in  toilet  rooms)  

12  register  faces  and  frames  in  pipe  chamber 
part  

12  c.i.  vent  louvres  in  walls  or  ports,  etc  

3700  lb.  glass  and  soapstone  steel  support  

30  coat  and  hat  hooks  in  toilet  rooms  

24,275  lin.ft.  J-in.  electric  conduits  

6000  lin.ft.  1-in.  electric  conduits  

2400  lin.ft.  li-in.  electric  conduits  

250  lin.ft.  2-in.  electric  conduits  

200  lin.ft.  2}-in.  electric  conduits  

100  lin.ft.  3-in.  electric  conduits  

750  lin.ft.  i-iri.  fl"xible  condui*  

6  placing  ferrules  in  walls  other  than  masonry 
walls  

1575  c.i.  outlet  bores   

25  c.i.  pull  boxes,  6  ir..    6  in.  x  6  in  

6  c.i.  pull  boxes,  12  in.  x  ±-  n.  x  6  in  

6  c.i.  pull  boxes,  18  in.  x  12  ii  x6in  

6  13  in.  x  20  in.  x  4  in.  boxes  hin^c*',  covers  and 
locks ...  f  

12  c.i.  heater  boxes  •.  

16  steel  panel  boxes,  25  in.  x  60  in.  x  5J  in. 

6  steel  panel  boxes,  25  in.  x  48  in  x  5;  in  .  . 

12  steel  panel  boxes,  25  in.  x  36  in. x  5| in  

3  steel  switch  boxes  

17,700  sq.ft.  painting  two  coat  work  en  plas- 
ter and  cement  surface  .  

Painting  structure  of  existing  structure  as  re- 
quired by  section  291  (lump  sum)  

6900  sq.ft.  tile  3  in.  x  6  in.  st  raight  

400  sq.ft.  tile  1-in.  radius  

700  sq.ft.  tile  2-J  in.  radius  .... 

26  sewer  and  water  connections, 
sewer  

10  sewer  and  water  connections, 

water  (lump  sum)  

Wires,  cables,  poles,  trees,  sectior 
44,160  cu.ft.  recreation  building 

Ave.  Station,  section  295   


section  257 
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$268,102 

$274,096 

$285,249 

Extended  totals  

EAST  SIDE  SEWER — TOPEKA,  KAN. 

+  Bids  were  received  July  22  for  the  construction 


East   Side  sewer,   from,    (A)  Ensini 
Torson,    (C)    JAMES    A.  PRINGLE 
Commercial   Construction   Co.  The 
lows : 

A 

$0  65 
76 
.95 
1.52 
1.67 
2.44 
3.96 
5.50 
5  00 
.20 
65  00 
45  00 
7.00 
30  00 
.50 

$129,191 


's  Estimate, 


of 

(B)  T, 


the 
M. 


62,770  ft.  8-in.  vitrified  clay  pipe. . 
22,543  ft.  10-in.  vitrified  clay  pipe. 
10,966  ft.  12-in.  vitrified  clay  pipe. 
4682  ft.  15-in.  vitrified  clay  pipe... 
3!>ss  ft.  lS-in.  vitrified  clay  pipe... 
2947  ft.  21-in.  vitrified  clay  pipe.  . 
2992  ft.  24-in.  vitrified  clay  pipe.  . 
281  ft.  27-in.  vitrified  clay  pipe.... 

36  ft.  20-in.  c.i.  pipe  

33,100  ft.  1-in.  galvanized  pipe .... 

98  flush  tanks  

248  manholes  

200  cu.yd.  concrete  

25  M  b.m.  sheeting  

Extra  excavation  


Extended  totals. 


(awarded 

contract), 

(D) 

item   bids  were 

as 

fol- 

B 

C 

D 

$0.57 

$0  60 

$0.58 

.64 

.75 

.75 

.75 

.87 

.90 

1.06 

1  46 

1  50 

1.38 

2  00 

2.00 

1.55 

2  46 

2  50 

2  50 

3  90 

4  00 

4.60 

4  68 

5.00 

4  00 

5  00 

4  00 

.20 

.20 

224 

58  00 

65  00 

75~00 

35  00 

45  00 

15  (HI 

8  00 

8  00 

8  00 

30  00 

30  00 

30  00 

.50 

50 

.50 

$105,715 

$125,834 

$127,374 
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AUGUST  BUILDING  OPERATIONS 

Returns  of  proposed  building  operations  from  plans  filed 
for  August  throughout  the  country  show  a  decided  increase 
over  the  same  period  one  year  ago. 

The  total  increase  from  the  figures  given  below  is  $6,126,039. 
or  about  12%%.  Throughout  the  Eastern  States  there  was 
a  gain  of  about  18%%,  in  the  South  about  18%,  in  the  Central 
States  about  20%,  and  a  loss  of  about  35%  throughout  the 
West.  This  loss  is  accounted  for  by  the  large  amount  of 
building  which  was  done  at  the  Expositions  a  year  ago. 

For  the  past  8  months  building  has  shown  a  gain  through- 
out the  Eastern  States  of  about  $2,500,000  and  compared  with 
July  of  this  year  has  increased  about  $3,000,000,  or  11%,  which 
is  an  improvement  for  this  season  of  the  year. 

Below  is  given  a  table  of  contemplated  building  operations 
from  representative  cities  throughout  the  country. 


WESTERN  STATES 

Month  of  August        First  Eight  Months  of  Year 
1915  1914  1915  1914 


Oakland,  Calif   $506,041  $411,889  $3,299,111  $3,281  059 

.Portland,  Ore   728,897  409,390  3,732,032  5,461,045 

bait  Lake  City,  Utah   213,300  480,045  1,483,191  2,115  109 

San  Francisco,  Calif   970,090  1,415,271  9,036,563  24,161  483 

San  Diego,  Calif   62,770  208,408  776,947  2,573  616 

Seattle,  Wash   454,960  1,565,525  3,960,165  9,969,970 

Spokane,  Wash   50,335  31,455  821,469  806,752 

lacoma,  Wash   54,378  139,460  549,053  1,712  207 


Totals   $3,040,771  -   $4,661,443    $23,658,531  $50,081,271 


RAILWAYS 


First  Eight  Months  of  Year 
1914 


EASTERN  STATES 

Month  of  August 

1915  1914  1915 

Albany,  N.  Y   $249,745  $479,685  $2,678,495  $5,056,150 

Bridgeport,  Conn   842,725  147,063  6,114,387  2,633,146 

Buffalo,  N.  Y   1,175,000  950,000  8,266,000  8,499,006 

Elizabeth,  N.  J   94,748  91,190  781,589  979,313 

Hartford,  Conn   528,934  185,990  3,734,628  2,871,346 

Hoboken,  N.  J   21,565  2,727  565,964  730,727 

Jersey  City,  N.  J   404,856  401,804  3,551,505  2,819,649 

Newark,  N.  J   569,441  3,196,000  5,795,110  8,440,280 

New  Bedford,  Mass   197,260  175,550  2,334,554  2,052,802 

New  Haven,  Conn   440,274  500,567  4,096,323  2,719,791 

New  York,  N.  Y. 

Bronx.   1,558,750  1,206,900  19,330,250  17,282,968 

Brooklyn   3,999,697  3,974,000  19,949,707  29,892,850 

Manhattan   7,260,500  3,608,950  50,992,300  34,491,040 

Queens   2,345,400  903,716  14,799,011  14,043,545 

Paterson,  N.  J   182,827  221,958  1.100,843  1,300,415 

Philadelphia,  Penn   3,993,625  2,642,810  26,719,955  28,410,380 

Pittsburgh,  Penn   740,265  1,127,069  6,132,203  11,978,217 

Reading,  Penn   181,150  29,400  820,425  1,043,200 

Rochester,  N.  Y   772,174  808,457  6,291,965  6,904,625 

Scranton  Penn   88,779  185,388  1,206,899  937,852 

Springfield  Mass   400,095  489,290  4,106,039  4,026,189 

Utica,  N.  Y   235,985  86,670  1,509,090  1,117,045 

Totals   $26,283,795  $21,415,184  $190,877,242  $188,230,530 


Akron,  Ohio  

Canton,  Ohio  

Cedar  Rapids,  Iowa. 

^Chicago,  111  

Cincinnati,  Ohio  

Cleveland,  Ohio  

Columbus,  Ohio  

Des  Moines,  Iowa. . . 

Detroit,  Mich  

Duluth,  Minn  

Indianapolis,  Ind... . 
Kansas  City,  Kan. . . 
Kansas  City,  Mo. . . . 

Milwaukee,  Wis  

Minneapolis,  Minn. . 

Oak  Park,  III  

Omaha,  Neb  

Peoria,  HI  

St.  Louis,  Mo  

St.  Paul,  Minn  

Toledo,  Ohio  

Youngstown,  Ohio.  .. 

Totals  


Atlanta,  Ga  

Birmingham,  Ala  

Chattanooga,  Tenn  

Dallas,  Tex  

Ft.  Worth,  Tex  

Houston,  Tex  

Louisville,  Ky  

Memphis,  Tenn  

Norfolk,  Va  

Richmond,  Va  

San  Antonio,  Tex  

Washington,*D.  C  

Totals  

*  Not  included  in  totals. 


CENTRAL 

STATES 

Month  of  August 

1915 

1914 

$499,010 

$555,120 

115,125 

314,500 

125,000 

282,000 

9,513,150 

5,769,450 

3,048,475 

1,128,060 

1,987,520 

2,318,470 

544,895 

647,325 

151,500 

111,150 

3,217,490 

2,171,085 

262,051 

238,023 

463,972 

472,436 

91,665 

80,863 

725,830 

527,395 

1,073,079 

626,681 

1,031,070 

943,975 

238,755 

123,000 

350,610 

521,065 

114,810 

243,081 

932,446 

797,165 

1,066,026 

646,921 

747,083 

490,047 

154,815 

261,565 

First  Eight  Months  of  Year 
1915  1914 


$3,149,095 
1,192,315 
1,342,000 

56,241,830 
9,772,764 

22,533,679 
3,598,850 
1,226,020 

18,926,130 
1,833,961 
4,322,796 
709,633 
7,060,325 
6,746,564 

11,231,221 


$2,910,205 
1,317,505 
2,217,000 

58,834,810 
7,172,060 

19,539,885 
4,371,531 
1,269,514 

21,859,830 
2,184,864 
6,568,841 
859,988 
8,540,325 
7,025,347 
8,197,700 


3,561,820  3,790,363 


8,002,297 
7,464,596 
5,311,299 
1,753,037 


9,903,076 
9,618,709 
4,903,264 
2,275,826 


$16,941,277    $13,499,927  $119,708,396  $124,525,833 


SOUTHERN  STATES 


Month  of 

1915 
$370,600 
137,615 
46,540 
155,117 
127,265 
89,193 
203,900 
273,295 
75,632 
197,019 
181,260 
742,773 


August 
1914 

$372,033 
314,549 
128,810 
220,175 
301,100 
137,610 
426,860 
175,661 
241,625 
183,410 
170,050 
491,576 


First  Eight  Months  of  Year 
1914 


1915 
3,115,437 


$3,867,732 


332,798 
2,335,756 

800,652 
1,077,198 
2,540,735 
2,020,073 
1,276,675 
2,260,348 


879,620 
4,645,318 
1,612,831 
3,016,007 
3,467,105 
2,523,549 
1,812,415 
2,745,280 


7,407,139  7,312,278 


$2,000,209      $3,103,459    $23,106,811  $31,882,135 


Maine — Harvey  D.  Eaton,  Waterville,  Maine,  is  interested  in 
a  project  to  construct  an  electric  railway  from  Athens  to 
Skowhegn,  Maine,  about  13  miles. 

Massachusetts— Bay  State  St.  Ry. — The  Massachusetts 
Highway  Commission  has  approved  the  new  location  and 
relocation  of  the  tracks  of  this  company  in  Washington  St 
from  Hanover  to  Lloyd  St.,  Lynn,  and  the  relocation  of  tracks 
on  Myrtle,  Winter  and  Howard  St.,  Saugus.  M.  S.  Goff,  Boston 
is  Vice  Pres.  and  Gen.  Mgr.    Noted  July  8. 

Massachusetts— Springfield  St.  Ry.  Co. — This  company  has 
petitioned  the  Council  for  a  franchise  to  relocate  its  tracks 
on  Mill  St.,  Westfield,  from  West  Silver  St.  to  Court  St.  R.  W 
Reynolds,  Springfield,  is  Mgr. 

Pennsylvania — Southern  Pennsylvania  Traction  Co. — This 
company  has  petitioned  the  Council  for  a  franchise  to  extend 
its  line  from  Chester  to  Eddystone.  T.  M.  Wilson,  Wilmington 
Del.,  is  Vice-Pres.  and  Gen.  Mgr. 

Maryland — Cumberland  Electric  Ry.  Co. — This  company 
will  double  track  its  line  on  Baltimore  St.  from  the  Western 
Maryland  Ry.  to  the  Baltimore  &  Ohio  R.R.  W.  M.  Roberts 
Jr.,  is  Mgr.,  Supt.  and  Pur.  Agt. 

Virginia — Norfolk  &  Western  Ry. — This  company  plans  to 
double  track  its  City  Point  branch.  J.  E.  Crawford,  Roanoke, 
is  Ch.  Engr.    Noted  Feb.  11. 

Georgia — The  Chamber  of  Commerce,  Rome,  Ga.,  is  pro- 
moting the  const-ruction,  by  the  Seaboard  Air  Line  Ry.,  of 
a  railway  from  Rome  south  to  Fish,  about  14  miles. 

Georgia — Southern  Ry. — Surveys  have  been  made  by  this 
company  for  a  spur  from  Dalton  to  the  Crown  Cotton  Mills. 
B.  Herman,  Washington,  D.  C,  is  Ch.  Engr. 

Alabama — The  State  Legislature  has  passed  a  bill  author- 
izing the  City  of  Mobile  to  issue  bonds  for  the  construction 
of  a  belt  line  railway. 

Alabama — Alabama  Great  Southern  R.R. — This  company  is 
securing  a  right-of-way  for  double  tracking  its  line  through 
DeKalb  and  Etowah  County.  Plans  are  also  being  considered 
lor  an  extension  to  Gadsden.  C.  Dougherty,  Cincinnati,  Ohio 
is  Ch.  Engr. 

Alabama — New  Orleans,  Mobile  &  Chicago  R.R. — This  com- 
pany has  been  reorganized  and  plans  to  revive  the  project 
of  extending  the  line  to  Beaumont,  Miss.,  to  connect  with  the 
Louisville  &  Nashville  R.R.  B.  V.  Wright,  Laurel,  Miss.,  is 
Ch.  Engr. 

Louisiana — New  Orleans  Ry.  &  Light  Co. — A  petition  has 
been  presented  to  the  City  Council  by  the  residents  of  upper 
South  Claiborne  Ave.,  asking  that  the  New  Orleans  Ry.  & 
Light  Co.  be  permitted  to  proceed  with  the  extension  of  the 
South  Claiborne  Ave.  line  from  Broadway  to  Carrollton  Ave 
New  Orleans.    M.  S.  Sloan,  New  Orleans,  is  Gen.  Mgr. 

Louisiana — Shreveport  Traction  Co. — The  Council  has 
granted  this  company  a  franchise  to  double  track  its  Highland 
Ave.  Fair  Grounds  line  from  Marshall  to  Creswell  St.  on  Stoner 
Ave.  and  from  Stoner  Ave.  to  the  end  of  Herndon  Ave.  W  A 
Sullivan,  Shreveport,  is  Gen.  Mgr.  and  Pur.  Agt. 

+Tennessee — Morgan-Fentress  Ry. — This  company  has 
awarded  a  contract  for  a  section  of  its  proposed  railwav  to 
the  CUMBERLAND  CONSTRUCTION  CO.,  Harriman. 

Kentucky — According  to  press  reports  an  electric  railway 
will  be  constructed  from  Burkesville  to  Edmonton,  Ky.,  about 

— -j  IT11I6S. 

Ohio—Cleveland  Ry.  Co.— This  company  will  extend  its 
line  on  East  123rd  St.  from  St.  Cl^ir  Ave.  to  Superior  St. 
G.  L.  Radcliffe,  Cleveland,  is  Gen.  Mgr. 

Ohio— Wheeling  &  Lake  Erie  R.R. — This  company  plans  to 
connect  its  main  lines  with  the  United  Steel  plant  and  the 
proposed  new  blast  furnace.  W.  L.  Rohbock,  Cleveland,  is 
Ch.  Engr. 

Ohio — New  York  Central  R.R. — Cincinnati,  Chicago  &  St. 
Louis  Ry. — According  to  press  reports  these  companies  have 
secured  a  site  at  Noble  upon  which  they  plan  to  construct 
yards.  G.  C.  Cleveland,  Cleveland,  is  Ch.  Engr.,  New  York 
Central  R.R.  and  C.  A.  Paquette,  Cincinnati,  is  Ch.  Engr., 
Cleveland,  Cincinnati,  Chicago  &  St.  Louis  Ry. 
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Michigan — A  special  election  will  be  held  in  Detroit  Nov.  2 
to  vote  on  the  question  of  the  city  purchasing  the  street  car 
system  owned  by  the  Detroit  United  Ry.  Co. 

Michigan — Pennsylvania  R.R. — This  company  plans  to  ex- 
tend its  line  to  Detroit,  Mich.  The  estimated  cost  is  $20,000,000 
A.  C.  Shand,  Philadelphia,  is  Ch.  Engr. 

Illinois — Alton,  Granite  &  St.  Louis  Traction  Co. — This 
company  plans  to  relay  its  tracks  on  the  north  and  south 
end  of  its  Second  St.  line.    O.  C.  Macy,  Alton,  is  Supt. 

Illinois — Lee  County  Electric  Ry. — This  company  plans  to 
relocate  its  tracks  in  Amboy  and  abandon  its  line  on  Main 
St.  in  order  to  build  a  line  from  Binghamton  to  Blackstone 
St.  The  proposed  new  line  will  give  the  company  direct  con- 
nection with  both  the  Illinois  Central  Electric  Ry.  and  the 
Burlington  Ry.  &  Light  Co. 

Illinois — Peoria  Ry.  Co. — A  franchise  has  been  granted  this 
company  to  double  track  its  line  on  Frye  Ave.  from  Wisconsin 
to  Pacific  St.,  Peoria.    R.  W.  Bailey,  Peoria,  is  Gen.  Supt. 

♦Minnesota — Electric  Short  Line  Ry.  Co. — A  contract  has 
been  awarded  by  this  company  to  H.  F.  BALCH  &  CO.,  Minne- 
apolis, for  the  construction  of  an  electric  railway  from  Winsted 
to  Hutchinson,  Minn.,  about  45  miles.  De  Koven  Hunter, 
Minneapolis,  is  Gen.  Mgr. 

Wisconsin — Ettrick  &  Northern  R.R. — The  State  Railroad 
Commission  has  granted  this  company  permission  to  construct 
a  railway  through  Ettrick  and  Preston  to  a  connection  with 
the  Green  Bay  &  Western  R.R.  John  C.  Gaveney  is  Pres. 
Noted  July  8. 

South  Dakota — Huron  &  Northwestern  Ry. — According  to 
press  reports  work  will  soon  be  started  by  this  company  on 
the  construction  of  its  proposed  railway  to  connect  Huron, 
S.  D.  and  Hankinson,  N.  D.  F.  W.  Henderson,  Summit,  S.  D., 
is  interested.    Noted  Apr.  29  and  June  24. 

South  Dakota — Aberdeen  R.R.  Co. — This  company,  re«ently 
incorporated,  will  take  over  the  existing  system  of  the  city 
and  improve  and  extend  it.  Charles  A.  Howard,  S.  C.  Hedger 
and  Charles  N.  Harris  are  the  incorporators. 

Oklahoma — St.  Louis  &  San  Francisco  R.R. — This  company 
plans  to  extend  its  line  from  Depew  northward  into  the 
coal  field  to  connect  with  the  Oil  Field  and  Santa  Fe  line. 
F.  G.  Jonah,  St.  Louis,  is  Ch.  Engr. 

California — Pacific  Electric  Ry.  Co.- — This  company  has 
asked  the  Council  for  a  franchise  to  construct  a  single  track 
line  on  certain  portions  of  Figuero  St.,  Denver  Ave.,  Hoover 
St.,  Menlo  and  Vermont  Ave.  J.  McMillan,  Los  Angeles,  Is 
Gen.  Mgr. 

LIGHT,  HEAT  AND  POWER 

+Pawtucket,  R.  I. — The  Rhode  Island  Power  &  Transmis- 
sion Co.  is  building  a  30xl00-ft.  brick  and  concrete  power 
station  which  will  ultimately  be  capable  of  generating  30,000 
kw.  A  contract  has  been  awarded  to  the  GENERAL  ELEC- 
TRIC CO.,  Schenectady,  N.  Y.,  for  transformers  and  a  five-panel 
switchboard.  The  Connecticut  River  Transit  Co.,  Worcester, 
Mass.,  is  Engr.-in-Charge. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Bids  will  be 
received  until  2:30  p.m.,  Sept.  24,  by  E.  S.  Elwood,  Sec-y.  State 
Hospital  Comn.,  Capitol,  Albany,  for  the  construction  of  a 
one-story  brick  and  concrete  power  house  at  the  Manhattan 
State  Hospital,  Wards  Island.  The  estimated  cost  is  $200,000. 
Lawis  F.  Pilcher  is  State  Arch. 

Tarentum,  Penn. — Bids  will  be  received  until  7  p.m.,  Sept. 
13,  by  the  City  Clerk  for  one  500-kw.  alternating  current 
steam  turbine  generating  unit,  surface  condensing  equip- 
ment, one  switchboard  and  two  motor-driven  centrifugal 
pumps.  Sidney  B.  Martin,  Penn  Bldg.,  Pittsburgh,  is  Consult. 
Engr.    Noted  Sept.  2. 

Baltimore,  Md. — The  Consolidated  Gas,  Electric  Light  & 
Power  Co.  will  build  additions  to  its  substation  on  Monument 
St.  near  Front  St.,  consisting  of  two  two-story  wings,  48x135 
ft.  and  47x142  ft.  respectively,  of  brick  and  reinforced  concrete. 
E.  D.  Edmondston  is  Gen  Supt. 

Hickory,  N.  C. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Oct.  12,  by  S.  C.  Cornwell,  City  Mgr.,  for  a  30-year 
franchise  to  operate  electric-light  and  power,  fuel  and  heating 
plants. 

Summit,  Ga. — It  is  reported  that  the  towns  of  Summit  and 
Graymont,  Emanuel  County,  will  vote  for  a  bond  issue  of 
$5000  to  be  used  for  installing  an  electric-light  plant  to  serve 
both  towns. 

Chattanooga,  Tenn. — It  is  reported  that  the  Nashville. 
Chattanooga  &  St.  Louis  Ry.  will  purchase  power  equipment 
for  the  operation  of  an  inclined  railway  on  Lookout  Mountain, 
Chattanooga.    H.  McDonald,  Nashville,  is  Ch.  Engr. 

Cynthiana,  Ky. — It  is  reported  that  the  Kentucky  Utilities 
Co.,  Lexington,  contemplates  purchasing  the  plant  of  the 
Cynthiana  Electric  Light  Co.  It  will  be  improved  and  en- 
larged. G.  E.  Hyde,  Lexington,  is  Mgr.  and  Engr.  of  the 
Kentucky  Utilities  Co. 

Junction  City,  Ky. — The  establishment  of  a  municipal 
electric-light  plant  is  under  consideration. 

Providence,  Ky. — At  the  November  election  the  question  of 
issuing  $20,000  in  bonds  will  be  submitted  to  the  voters.  The 
proceeds  will  be  used  for  the  establishment  of  a  municipal 
electric-light  plant. 

Cincinnati,  Ohio — (Official) — Bids  will  be  received  until 
noon,  Oct.  1,  by  the  Board  of  Commissioners  of  Hamilton 
County  for  remodeling  the  heating  system  of  the  Ohio  Na- 
tional Guard  Armory  on  Freeman  Ave.,  Cincinnati.  Albert 
Reinhardt  is  Clk.  of  Comrs. 

Kent,  Ohio — (Officia-1) — Bids  will  be  receivsd  until  noon, 
Sept.  25,  by  J.  A.  McDowell,  Secy.  Bd.  of  Trustees  of  the  Kent 
State  Normal  School,  for  two  water-tube  boilers  with  breech- 
ing and  all  enclosures,  and  with  all  piping  from  the  heating 
plant  to  three  school  buildings',  also  for  all  radiation,  fans, 
motors,  galvanized  iron  work  and  temperature  regulation  for 
heating  the  auditorium,  office  and  library  building,  the  ad- 
ministration building,  and  the  agricultural  and  training  build- 
ing. George  F.  Hammond,  4220  Prospect  Ave.,  Cleveland,  is 
Arch. 


Wellsville,  Ohio — No  bids  were  received  Aug.  7  for  the 
$60,000  worth  of  city  bonds,  the  proceeds  of  which  would 
have  been  used  for  the  installation  of  a  municipal  electric- 
light  plant.  The  project  will  be  postponed  for  a  time.  Noted 
July  15. 

Crawfordsville,  Ind. — It  is  reported  that  within  six  months, 
the  Crawfordsville  Electric  Light  &  Power  Plant  (municipal) 
will  purchase  one  1500-kw.  turbo-generator  with  condenser 
pump,  switchboard  and  steam  heater.  F.  Miller  is  Mgr  and 
Supt. 

Kalamazoo,  Mich. — It  is  reported  that  F.  W.  Ballard  Ch 
Engr.,  of  the  municipal  electric-light  plant  of  Cleveland,  Ohio 
has  made  a  survey  of  the  municipal  plant  of  Kalamazoo  and 
has  recommended  that  $350,000  in  bonds  be  issued  for  the 
purpose  of  extending  and  improving  the  present  system 
Andrew  Lenderink  is  City  Engr. 

+Bloomington,  in. — Illinois  Wesleyan  University  has 
awarded  contract  for  two  350-hp.  water-tube  boilers  in  its 
new  heating  plant  to  the  SPRINGFIELD  BOILER  &  MFG.  CO. 

Elizabeth,  111. — Bids  will  be  received  until  2:30  p.m  Sept 
13,  by  the  Elizabeth  Light  &  Power  Co.  for  building  three 
miles  of  transmission  line,  a  substation  and  distribution 
system.    Dr.  A.  J.  Nichols,  Elizabeth,  is  interested. 

Upper  Alton,  111. — The  lowest  bid  received  by  the  State 
Hospital  Commission,  Springfield,  for  the  construction  of  a 
power  house  at  the  Alton  State  Hospital  was  that  of  J.  J 
Wuellner  &  Sons,  Alton,  at  $55,400.    Noted  Aug.  12. 

Thief  River  Falls,  Minn. — A  special  election  will  be  held 
Sept.  30  by  the  city  to  vote  on  a  bond  issue  of  $38,000  for  the 
purpose  of  improving  and  extending  the  municipal  electric- 
light  plant.     E.  J.  Overland  is  City  Clk. 

+Cherokee,  Iowa — The  contract  for  plumbing  and  heating 
equipment  in  the  Cherokee  High  School  has  been  awarded  to 
SWANSON  &  BETSWORTH,  Cherokee,  at  $12,873. 

Perry,  Iowa — It  is  reported  that  the  Iowa  Ry.  &  Light  Co 
Cedar    Rapids,    contemplates    rebuilding    its   plant   at  Perry' 
Estimated  cost,  $60,000.    William  G.  Dows,  Cedar  Rapids  is 
Pres.  and  Gen.  Mgr. 

Tekamah,  Neb. — The  city  is  preparing  to  build  a  new  power 
house  for  the  municipal  electric-light  plant,  and  will  purchase 
one  150-hp.  corliss-type  engine,  two  boilers,  a  100-kw  gener- 
ator and  a  switchboard.  A.  G.  Howard  is  Mgr.  of  the  plant 
Noted  June  10. 

Austin,  Tex. — It  is  reported  that  the  city  has  issued  $40,000 
m  bonds  for  the  purpose  of  enlarging  and  improving  the 
municipal  electric-light  plant.     A.  P.  Wooldridge  is  Mayor. 

Denison,  Tex. — It  is  reported  that  the  Texas  Power  &  Light 
Co.  has  purchased  a  site  on  the  Red  River  near  Denison  for 
a  hydro-electric  plant.  Estimated  cost,  $750,000.  The  plant 
will  furnish  power  to  operate  a  part  of  the  lines  of  the  Texas 
Traction  Co.,  and  for  lighting  and  other  purposes  in  northern 
Texas  and  southern  Oklahoma  by  the  use  of  high-tension 
transmission  lines.    Noted  July  17,  1913,  and  July  8,  1915. 

Galveston,  Tex.— It  is  reported  that  the  Galveston  Gas  Co. 
will  make  improvements  in  its  gas  manufacturing  plant  to 
cost  about  $150,000. 

_  Kyle,  Tex. — The  Kyle  Light  &  Power  Co.  is  being  organ- 
ized for  the  purpose  of  establishing  an  electric-light  and 
power  plant.    W.  W.  Giessen,  San  Marcos,  is  interested. 

Socorro,  N.  M. — The  Socorro  Light  &  Power  Co.  has  been 
organized  with  a  capital  stock  of  $50,000.  It  will  build  an 
electric-light  plant.    C.  T.  Brown  is  interested. 

Pocatello,  Idaho — It  is  reported  that  the  Oregon  Short  Line 
R.R.  will  install  a  heating  plant  in  its  roundhouse  at  Pocatello 
Plans  are  being  prepared  by  C.  C.  Kennicott,  Salt  Lake  Citv 
Utah. 

Peach  'Springs,  Ariz. —  (Nelson  post  office) — Epes  Randolph, 
Tucson,  and  associates,  have  received  permission  from  the 
Department  of  the  Interior  to  make  preliminary  surveys  for 
the  dams  they  plan  to  build  across  the  Colorado  River  near 
Peach  Springs,  and  for  the  series  of  hydro-electric  plants 
to  develop  a  total  of  400,000  hp.  The  first  clam  and  plant  will 
be  located  m  Diamond  Canon,  and  will  develop  about  50  000 
hp.  J.  B.  Girard,  City  Engr.  of  Phoenix,  is  interested  in  the 
project,  and  will  have  charge  of  the  surveys  to  be  made. 

Toronto,  Ont. — The  Toronto  Hydro-Electric  Commission 
plans  to  build  a  substation  at  the  St.  Lawrence  Market 
Toronto.    The  building  will  be  of  steel. 

BRIDGES 

Augusta,  Maine. — Bids  were  received  Aug.  26  by  the  State 
Highway  Commission  for  the  construction  of  the  Milo  Bridge 
as  follows:  (a)  lump  sum,  (b)  extra  concrete,  per  cu.yd.,  (c) 
extra  fill,  per  cu.yd.;  E.  T.  Hartwell,  Oldtown,  (a)  $5427,  (b) 
$9,  (c)  75c;  Hobart  &  Richardson,  Oldtown,  (a)  $7016,  (b) 
$12,  (c)  85c;  John  Connor,  Oldtown,  (a)  $4832,  (b)  $6.50,  (c) 
75c;  Cyr  Bros.,  Waterville,  (a)  $4900,  (b)  $10,  (c)  $1;  Small  & 
Ingalls,  Bar  Harbor,  (a)  $5350,  (b)  $12,  (c)  $1.50;  H.  A.  Brown, 
Foxcroft,  (a)  $6500,  (b)  $10,  (c)  83c;  Sanders  Engineering  Co., 
Portland,  (a)  $5980,  (b)  $14,  (c)  75c;  Noyes  &  Campbell, 
Augusta,  (a)  $7790,  (b)  $20,  (c)  $1.  The  lowest  bid  for 
the  Frankfort  Bridge  was  that  of  Cyr  Bros.,  at  $2792;  for 
the  Montville  Bridge,  E.  L.  Gerald,  Clinton,  at  $2164. 

♦Providence,  R.  I. —  (Official) — The  Department  of  Public 
Works  has  awarded  the  contract  for  building  abutments  of 
the  Randall  St.  Bridge  to  the  BRIGGS  ENGINEERING  & 
CONSTRUCTION  CO.,  at  $11,624.  Other  bidders  were:  Cruise 
&  Smiley  Construction  Co.,  $12,918;  Valley  Co.,  $13,132;  Farni- 
ghetti  Bros.  Co.,  $11,738. 

Buffalo,  N.  Y. —  (Official) — Bids  will  be  received  until  11 
a.m.,  Sept.  15,  by  the  Grade  Crossing  Commission,  436  Ellicott 
Sq.,  for  a  162-ft.  riveted  truss  through  span  on  Bailey  Ave. 
over  the  tracks  of  the  Pennsylvania  R.R.  Edward  B.  Guthrie 
is  Ch.  Engr.,  Grade  Crossing  Comn. 

♦★Greenwich,  N.  Y. —  (Official) — The  towns  of  Greenwich 
and  Easton  have  awarded  contracts  for  construction  of  three 
concrete-steel  bridges  at  Greenwich  Village,  Middle  Falls  and 
Clarks  Mills  to  N.  R.  PORTER  FIELD,  17  Battery  PI.,  New 
York,  at  $41,000.    Other  bidders  were:    K.  O.  Guthrie,  Schenec- 
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truly.  $44  000;  Woolsey  Construction  Co.,  Poughkeepsie,  $47,500; 
Jlood  &  Van  Wirt,  Hudson  Palls,  $46,000.  Poster  Construction 
Co.,  Newark,  N.  J.,  $46,074.    Noted  Aug.  i2  construction 

+Trenton,  N.  J.— The  Board  of  Chosen  Freeholders  of 
Mercer  County  has  awarded  the  contract  for  the  construction 
°f  a  brid^ge  over  San  hi  can  Creek  at  Willow  St.  to  WHIT- 
w»£  tt&  wIEFt'  Harrisburg  Penn.,  at  $8176.  Other  bidders 
rn    «»7^  R'.SchT,e?S'  £r>  $8300;  Foster  Construction 

£?fi'™$88A73l  Reese,  Taylor  Co.  $9018;  Cinder  Construction  Co., 
$9670;  Antonio  Celentino,  $10,619;  American  Paving  &  Con- 

T  TR"^ •sthiirr?''  ti  i  7<wi  '  m  ?"  Emerson  &  Son,  $11,500;  Charles 
1.  Eastburn,  $11,750.    Noted  Aug.  5  and  26. 

Harrisburg,  Penn.-The  State  Water  Supply  Commission 
haf,1^r°Red  vPla£S  f?r  the  construction  of  the  following 
bridges.  Bucks  County,  bridge  across  Fall  Creek  on  the 
Bridgetown-Revere  Rd.,  Bridgetown  Township,  bridge  over 
Trout  Run,  on  the  Pebble  Hill  Rd.,  Doylestown  Township 
Armstrong  County,  bridge  over  Cowanshannock  Creek  in  Rav- 
burn  Township;  Schuylkill  County,  bridge  over  Mahonoy 
Creek  on  road  from  Maizeville  to  Frackville,  bridge  over 
Mahonoy  Creek  at  Gilberton.  ^  er 

+*Philadelpliia,  Penn.— The  Department  of  Public  Works 
has  awarded  the  contract  for  the  Holme  Ave    Bridge  to  the 

f9A3GA*gc^STRUCTION  co^t^t6,^ 

+Clarksbursr,  W.  Va.—  (Official)—  Harrison  County  Court 
awarded  contract  for  abutments  and  piers  of  bridge  across 
Mqn°npr^1Ve5  V  ^cPHERSON  BROS.,  Edgeworfh,  Penn! 
at  $1.90  per  sq.yd.  for  brick  on  concrete  base.  Other  bidders 
^6re-:  ,F/neoCh^illen'  $1-96;  Keeley  Bros.,  $1.95;  Cisler  & 
Augrl26  '  $2'12;  Charles  H-  H°yt.  $2.19  Noted 

♦★Wilson,  N.  C.— (Official)— The  Board  of  Drainage  Com- 
missioners, Mattamuskeet  Drainage  District,  has  Swarded 
contract  for  a  single-leaf  plate  girder  Scherzer  rolling  lift 
Noted6 Aug   12    CHAMPION  BRIDGE   CO.,   Wilmington,  Ohio 

Arcadia,  Fla.— The  Board   of  Commissioners  of  De  Soto 
9oritemplates  the  construction  of  a  new  bridge  over 
the  Kissimmee  River.    The  estimated  cost  is  $10,100. 

*  i.o,iClearvTa!5efl.  Fla— The  Commissioners  of  Pinellas  County 
have  awarded  the  contract  to  the  EDWARDS  CONSTRUCTION 
CO.,  Tampa,  for  several  bridges  in  connection  with  new  road 
construction.    The  reported  cost  of  the  bridges  is  $45,00<T 

Akron,  Ohio — (Official) — Commissioners  of  Summit  Countv 
awarded  contract  for  approaches  and  paving  the T  Louis  Young 
ftritfAfln  Coventry  Township  to  W.  E.  BURK  &  SON?  Akr^ 
RrnV  tl»«fl°  P^t=ldd^8  ^6re:-  D^E"  Bowers,  ?«95  Ruhlin 
Bros.,  $4260,  Portage  Engineering  Co.,  $4270.     Noted  Aug.  12. 

Mf,Cninwat!'7  Ohio— (Official)— Bids  will  be  received  until 
noon,  Sept.  17,  by  Commissioners  of  Hamilton  County  for  a 
«£\tge  Aa,1d  re tuning  wall  on  Four  Mile  Rd.,  Anderson  Town- 
ship.    Albert  Remhardt  is  Clk.  of  Comrs. 

a  mCleSeBDfn29  °h^i0SCiay— WU1  be  received  until  11 
o^'if  ?  Xr'-^  the  Board  of  Commissioners  of  Cuyahoga 
County  for  bridge  work,  Report  No.  3567.  W.  A.  Stinchcomb 
is  County  Surv.    E.  G.  Krause  is  Clk.  of  Comrs 

„  ™CleoVeland£  Ohio— (Official)— Bids  will  be  received  until  10 
25,  by  E.  G   Krause,  Clk.  of  Comrs.  of  Cuyahoga 
County,  for  bridge  work,  Report  No.  3591. 

™~Colom,ius1%  OJio—COfficial)—  Bids  will  be  received  until 
ronntvfSr  &  th?  B1a^  0f  Commissioners  of  Franklin 
tr ? H  yo°^  th?  foUpwing  bridge  work:  Paving  east  approach 
/h,  .StC„hpCk  Brld§ft  Ble,nd°n  Township;  foot  bridge  over 
a«?i 3°^^,  Rlver  on  Mound  St.,  Columbus;  hand-rail  on  the 
tSAl  B^d£e  °Ver  Alum  Creek-  Mimin  Township.    John  Scott 

^„-9ayton'  °,,io~The  City  Commission  has  passed  ordinances 
for  the  issuance  of  $338,000  for  rebuilding  the  Fifth  St  Bridle 
fhe°Mn,ih-|-MlamV  Rivei\.and  the  Webster  St.-  Bridge  acrols 
relnecffvew  ^bAI^  eStl^^ted  COst  of  $200,000  and  $138,000 
of  ?qi  r yV-  ?.°th  ^eSe  £ridg£s  were  destroyed  in  the  flood 
ot  1913.    G.  C.  Cummin  is  City  Engr. 

T,o„tD„elawar5*  Ohio— The  Commissioners  of  Delaware  Countv 
have  awarded  the  contract  for  the  steelwork  of  the  Winters 
The DELAWARE  BRIDGE  CO.,  at  about  J17.500 
iJ?eT^0I1$J^cJ:^tor  the  wood  block  floor  was  awarded  to  the 
ELKHART  BRIDGE  &  IRON  CO.,  Elkhart,  Ind.  Noted  Aug.  12 
.  Delphos,  Ohio— Bids  will  be  received  until  noon,  Sept.  22 
by  H.  J  Lawlor,  Audr.  of  Allen  County,  Lima,  for  two  bridges 
Delphos  '  °ne  °n  Franklin  and  the  other  on  Fifth  St.! 

Bo^an,tiltr,V.„0hio— At  the  request  of  the  Miami  Conservancy 
Board,  the  Commissioners  of  Butler  County  have  instructed 
the  County  Auditor  to  withdraw  the  advertisement  for  bids 
to  be  received  Sept.  13  for  the  construction  of  the  Columbia 
Bridge  at  Chestnut  St.  This  action  is  taken  until  plans  for 
flood  prevention  m  Hamilton  shall  have  been  completed  and 
ad.op!e<L  5  18  exPected  that  these  plans  will  be  finished  in 
Au0SUt123°andaASugP26.M-  Hammerle  18  Co^  Engr"  Noted 
Milford,  Ohio— The  Commissioners  of  Clermont  Countv 
Batavia  have  sold  $8000  worth  of  bridge  bonds^tne  proceeds 
?£  Wn?lc?^11  be  u^d  for  the  construction  of  a  bridge  across 
the  East  Fork  of  the  Miami  River  in  South  Milford  across 

+Mt.  Gilead,  Ohio— (Official)— Commissioners  of  Morrow 
County  have  awarded  contract  -for  Beatty  Bridge  Cardington 
Juiyn2S9iP'  SCULLY,   Columbus,    at  ^750.  Noted 

T,,«t^y„Fi,i^adelPhi?'  ohi°—  (Official)—  The  Commissioners  of 
Tuscarawas  County  have  awarded  the  contract  for  a  bridge 
?v™  ^iW&T  Creek  Falls  in  Franklin  Township  to  the  MASSIL- 
LON  BRIDGE  CO.,  Massillon,  at  $2300  for  the  steel  span  and 
$3.98  per  sq.yd.  for  the  floor.  Noted  Aug.  12. 
ia  N°rv™lk»  Ohio— Bids  will  be  received  until  10:30  a.m..  Sent 
14,  by  Charles  E.  Bloomer,  Audr.  of  Huron  County  for  a 
concrete  bidge  in  Clarkfield  Township.  y'  t0r  a 

+Ravenna,  Ohio— (Official)— The  Commissioners  of  Portage 
bounty  have  awarded  the  contract  for  a  75-ft  steel  bridge 
"/ptmLv'p  Mahoning  River  in  Charlestown  Township  to 
i.  PINNEY,  Ravenna.    Noted  Aug.  12. 


nooSneSenrV^Ve,h0,'t,0_^0ffiCial)-Bids  wil1  be  received  until 
fw^^ff  by  the  Commissioners  of  Jefferson  County  for 

' etS° n&iu?ilon  °*  bridge  No.  33  in  Warren  Township,  knowi 

l  ^m^s^  sar  11  wil1  be  a  concr?te  arcA-  jo"» 

rn,!t^,I^ord'  Ind-— (Official)— The  Commissioners  of  Lawrence 
£ yT£a^T,awarded-  the  contract  for  four  county  br  dees 
\%9nt?  IoT^ERNkAJ1IONAL  STEEL  &  IRON  CO.,  Evansvi  le  at 
$o200.  Other  bidders  were:  Bedford  F.  4  M  Co  K 
Herman  S.  Fox,  $5743;  East  St.  Louis  Bridge  Co"  $7889 : 
Nonetdakugatll.Brid&e  C°-  ?7164;  Vincennes  Bridge  Co..  $6446: 

r"n„tA,I,1tPm'    Mich.— The    Drain    Commissioner    of  Allegan 
County  has  awarded  contract  for  three  new  bridges  over  the 
Gun   River  Drain   to  the   ELKHART   BRIDGE  &   IRON  CO 
Elkhart,  Ind.,  at  $4419.     They  will  be  of  steel  with  concrete 

„f  £r?"d  ^"1,ids»  Mich.— The  lowest  bid  received  by  the  Board 
Trn^bRC  ™°r£s  for  a  bridge  over  the  tracks  of  the  Grand 
nfo   ?T?y  -i>n  College  Ave.,  N.  E.,  was  that  of  D    W  Boves 

lTsW  ?s  %®°kn£he  engineer's  estimat«  w^-$?4°,^I: 

and+g^gJi  ^aVTeT^TVo^t^o^T1^^^  ^Sle* 
BROS6  rn°rS  the^st  R^er  at  Main  St  to  the  GRBILING 
BROS.  CO.,  Green  Bay,  at  $56,815.  Other  bidders  were  •  AdolDh 
?«5nf«  Qre-6n  ^ay>  $56.815:  Worden-Allen  Co.  Milwaukee 
i  %i?:  S^lmS1T^,arey,  Co-.St-  Pau!.  Minn.,  $58,500;  Edward 
E.  Gillen  Co.,  Milwaukee,  $65,900.    Noted  Aug  5. 

r,Q=+JWfIw?uJI?f'  w,s-— The  County  Board  of  Milwaukee  Countv 
has  awarded  the  contract  for  a  concrete  bridge  over  the  Root 
UBBICK,  at  $9°7^4.0f  Franklin  on  the  Kilbourn  Rd   to  JOSEPH 
+Nekoosa,    Wis. — The    contract    for    a    four-snan  875-ft 

WAVlsAauriRONhW(%i^?n^n  RiVeF  haS  been°awaSrPlend  to 5 the 
WAUfeAU  IKON  WORKS,  Wausau,  at  $42,889. 

o^i^V  fau1'  Minn—  It  is  reported  that  the  City  Council  has 
adopted  an  emergency  ordinance  demanding  that  the  Grel? 
K fn  Ry.  at  once  rebuild  the  Jackson  St.  Bridge  over  its  ' 
tracks.    Oscar  Claussen  is  City  Engr. 

tv,=FK  •I?Uey'  Kan.— It  is  estimated  that  the  cost  of  renlacina- 
S!S  £f  *P  acrossfl  tn?  Republican  River,  which  was  washed 

have  netitiotd6  th°P°  w'  W^  be  ?30'000-  The  DOSt  authorities 
nave  petitioned  the  War  Department  to  build  a  reinforced- 
concrete  bridge  of  two  150-ft.  spans  and  a  20-ft.  roadway 
rv^?8'^"'  Kan-— (Official)— The  Commissioners  of  Riley 
County,  Manhattan,  received  bids  Sept.  1  for  the  repair  of  a 
£"d^^ertne  Kansas  River  at  Ogdin,  as  follows  ^CANTON 
BRIDGE  CO.,  Kansas  City,  Mo.,  $10,800  (awarded  contract)- 
Leavenworth  Bridge  Co.,  $12,500;  Western  Bridge  Co  $11  773' 
The  engineer's  estimate  was  $12,097.  W.  S.  Gearhart  State 
Highway  Engr.,  is  Engr.-in-Charge.    Noted  Aug  26 

+Alma,    Meb.— (Official)— The    Commissioners    of  Harlan 
County  have  awarded  the  contract  for  bridge  construction  for 
M  of  °ne  year  to  the  MONARCH  ENGINEERING  CO 
Falls  City,  Neb.    Noted  Aug.  26.  ' 

Fairbury,  Neb.— The  Commissioners  of  Jefferson  Countv 
contemplate  constructing  a  700-ft.  bridge  in  Fairbury  to 
replace  present  structure.    Estimated  cost,  $30,000. 

<3Q^Tel^am^h'vueb^r(0fficial)— Bids  win  be  received  until  noon 
Sept.  18,  by  the  Board  of  Directors  of  the  Burt- Washington 
Drainage  District,  S.  S.  Breckenridge,  Secy.,  for  the  construe" 
t.on  of  seven  100 -ft.  bridges  and  other  smaller  bridges  fn 
,dlf,t,rict-  ^The  Towl  Engineering  Co.,  1122  Citv  National 
Bank  Bldg.,  Omaha,  is  Drainage  Engr.  national 

+Medora,  N.  D.—  (Official)—  Billings  County  and  the  State 
Highway  Commission  have  awarded  the  contract  for  a  bridge 

RRinrFrn"^  &lB?0&  River.  to  the  ILLINOIS  STEEL 
BRIDGE  CO.,  St.  Paul,  Minn.,  at  $14,5S0.  Other  bidders  were- 
Security  Bridge  Co.,  $15,698;  Fargo  Bridge  &  Iron  Co  ll^fno: 
Continental    Bridge    Co.,    $16,400°    Iowa    Bridge    Co  "  $15  300: 

Sadnlu?:-ld2ganCdOSept7'2500;  MinneaP°li8  bX^,  Vl& 

*».  ^°und«P'.  Mont.— Bids  will  be  received  until  Sept    10  bv 
the  Commissioners  of  Musselshell  County  for  four  steel  bridges 
over  the  Musselshell  River  as  follows:    Ryegate    140-ft  snln 
?nel?™V4&ft'  8P>?:; Gase,.123-ft.  span;  Absher,  140-ft.  sPpan 
Surv  Pi6rS-     Ray  E'  Bushnell  is  County 


Gallatin,  Mo.— The  Board  of  Commissioners  of  Daviess 
a^ss^f^bout^OO.01"1^68  deStr°yed   Dy  r6Cent  fl0°ds 


RbnS25haned  jeuneP3rePared  by  the  railway^companies.  Noted 

m~  +D*va11  Blufl-  Ark.— The  Commissioners  of  Road  District 
No.  1  have  awarded  the  contract  for  four  new  bridges  to  M. 


KELLY,  Little  Rock. 

a:mEIS?pt"a2"'  Af^Cr^*??^— Bids  W'i'H.be  received  until  10 
cons 
and 
Hawki 

Laredo.  Tex.— It  is  reported  that  bonds  for  $15,000  have 
been  issued  by  the  city,  the  proceeds  of  which  wil  be  used 
for  bridge  construction.    E.  J.  Foster  is  City  Engr 

*~  R°ckport,  Tex.— A  special  election  will  be  held  Sept  18 
v,™SiU  il  to  the  y°ters  the  question  of  issuing  $300,000  in 
.thie  Proceeds  of  which  will  be  used  for  building  a 
™?»lC0TnC''etn  causeway  across  Aransas  Bay  between 
rfo  a  o  d-  ^ve  ?aIS,  Peninsulas.  Roy  Jackson  is  Judge  of 
the  Aransas  County  Commissioners  Court. 

Chandler,  Okla.— Bids  will  be  received  until  Sept.  13  by 
nf  ■ ?9  5li?^f YU  Clk-  °f  Lincoln  County,  for  the  construction 
of  12  steel  bridges  in  the  county. 
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+Oklalioma,    Okla. — The    contract    for    a    four-span  steel 

suspension  bridge  over  the  Canadian  River  has  been  awarded 
to  the  BAKER  CONSTRUCTION  CO.,  at  $60,000. 

+*'i,ulsa,  Okla. — (Official) — The  Commissioners  of  Tulsa 
County  have  awarded  the  contract  for  the  construction  of  an 
18-span  reinforced-concrete  bridge  over  the  Arkansas  River 
to  the  MISSOURI  BRIDGE  &  IRON  CO.,  Leavenworth,  Kan., 
at  $160  000.  Other  bidders  were:  Midland  Bridge  Co.,  Kansas 
City,  Mo.,  $19,345;  Winston  Bros.  Co.,  Minneapolis,  Minn.,  $165,- 
984;  Kansas  City  Bridge  Co.,  Kansas  City,  Mo.,  $190,167;  H.  G. 
Glass,  San  Antonio,  Tex.,  $185,297;  Joseph  T.  Luntey,  Tulsa, 
$164,422.     Noted  July  22  and  Aug.  5. 

Artesia,  N.  M. — The  Commissioners  Court  of  Eddy  County 
and  James  A.  French,  State  Engr.,  Santa  Fe,  have  authorized 
the  extension  of  the  bridge  across  the  Pecos  River  at  Artesia. 

Hailey,  Idaho — Bids  will  be  received  until  Sept.  13  by 
the  Commissioners  of  Blaine  County  for  the  construction  of 
a  bridge  across  the  Malad  River. 

+Pocatello,  Idaho — The  Commissioners  of  Bannock  County 
have  awarded  the  contract  for  removing  old  bridge,  and  con- 
structing a  new  one  across  the  Snake  River  near  Tilden  to 
the  MIDLAND  BRIDGE  CO.,  Kansas  City,  Mo.,  at  $7250. 

+Clifton,  Ariz.— The  Board  of  Supervisors  of  Greenlee 
County  has  awarded  contract  for  driving  500  piles  for  the 
protection  of  the  new  Duncan  Bridge  to  the  EL  PASO  BRIDGE 
CO.,  El  Paso,  Tex.,  at  $19.95  per  pile. 

+DunsmniT,  Calif. — Bids  were  received  Aug.  23  by  the 
State  Highway  Commission,  Sacramento,  for  the  construction 
of  a  reinforced-concrete  bridge  over  the  Sacramento  River 
near  Dunsmuir,  as  follows:  F.  H.  GREEN,  Eureka,  $22,600 
(awarded  contract);  P.  J.  Lechner,  Alameda,  $23,994 ;  Moffett 
&  Mead,  San  Francisco,  $24,750;  Pacific  Coast  Construction  Co., 
Fresno,  $27,300.  The  engineer's  estimate  was  $22,267.  Noted 
Aug.  5  and  12. 

+E1  Monte,  Calif. — The  Supervisors  of  Los  Angeles  County, 
Los  Angeles,  have  awarded  the  contract  for  a  reinforced- 
concrete  bridge  over  the  San  Gabriel  River  at  El  Monte  to 
MESMER  &  RICE,  Marsh-Strong  Bldg.,  Los  Angeles,  at  $93,000. 
Noted  July  29  and  Aug.  19. 

+ Santa  Barbara,  Calif. — The  City  Trustees  have  awarded 
the  contract  for  the  construction  of  a  bridge  at  CariMo  and 
Castillo  St.  to  MUNOZ  &  MUNOZ,  Los  Angeles,  at  $1S,000. 
Noted  Apr.  29. 

+Ventura,  Calif. —  (Official) — The  Board  of  Supervisors  of 
Ventura  County  has  awarded  the  contract  for  the  Conejo 
Bridge  near  Camarillo  to  MUNOZ  &  MUNOZ,  Central  Bldg., 
Los  Angeles,  at  $7733.  The  contract  for  the  approach  to  the 
Saticoy  Bridge  was  awarded  to  the  BOARDMAN  CONSTRUC- 
TION CO.,  W.  P.  Story  Bldg.,  Los  Angeles,  at  $6000,  and 
for  the  abutment  for  the  same  structure  to  the  PUTNAM 
STONE  CONSTRUCTION  CO.,  Pasadena,  at  $10,811.  Noted 
Aug.  19. 

Yreka,  Calif. —  (Official) — No  bids  will  be  received  by  the 
Supervisors  of  Siskiyou  County  for  the  construction  of  a 
bridge  over  the  Scott  River  as  the  work  is  to  be  done  under 
an  emergency  act.    W.  J.  Neilon  is  County  Clk.    Noted  Aug.  26. 

WATER    SUPPLY — IRRIGATION 

•(■Boston,  Mass. — The  contract  has  been  awarded  to  the 
STANDARD  CAST  IRON  PIPE  &  FOUNDRY  CO.,  Bristol, 
Penn.,  at  $12,633,  for  furnishing  water  pipe. 

■fCenterville,  N.  Y. — Contracts  have  been  awarded  to  AB- 
NEY  HARPER  CO.,  Inc.,  Newburgh,  at  $8277,  for  laying  water 
mains  and  to  R.  D.  WOOD  &  CO.,  Philadelphia,  Penn.,  at  $10  - 
883,  for  furnishing  water  mains  and  specials.  Noted  July  29 
and  Aug.  26. 

New  York.  N.  Y. —  (Official) — Bids  were  received  Aug.  31 
by  the  Board  of  Water  Supply  for  water-pipe  equipment  for 
operating  valves  in  the  shafts  of  the  city  tunnel  of  the  Cats- 
kill  Aqueduct  as  follows:  F.  N.  Lewis,  411  Manhattan  Ave., 
New  York,  $13,411;  D.  C.  Serbe  &  Lassette  &  Murphy,  $13,814; 
Conners  Bros.  Co.,  $15,858  and  H.  E.  Fox,  $17,405.  Noted 
Aug.  19. 

Trumansburg,  N.  Y. — The  construction  of  a  municipal  wa- 
ter system  has  been  postponed  as  the  majority  of  the  citizens 
are  not  in  favor  of  it.    Noted  May  6. 

East  Orange,  N.  J. — F.  N.  Lewis,  New  York,  N.  Y.,  at  $41,- 
911,  was  low  bidder  for  making  extension  to  the  water  dis- 
tributing system,  materials  to  be  furnished  by  the  city.  Noted 
Aug.  19. 

New  Brunswick,  N.  J. — The  installation  of  a  filtration  plant 
at  the  water-works  is  under  consideration  by  the  city. 

Peanack,  N.  J. — The  Borough  Council  plans  to  issue  $55,000 
in  bonds,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  a  water  system.    Noted  Feb.  26. 

Allentown,  Penn. — Bids  will  be  received  about  Sept.  15  by 
the  Citv  Council  for  furnishing  new  equipment  at  the  pump- 
ing station.  The  estimated  cost  is  about  $30,000.  Joseph  A. 
Schmidt  is  City  Clk.    Noted  Aug.  12. 

+Bra<lforu,  Penn. — The  contract  has  been  awarded  to  M. 
APPLEGATE  &  Son,  for  laying  water  mains.  The  contract 
for  furnishing  pipe  has  been  awarded  to  the  U.  S.  CAST  IRON 
PIPE  &  FOUNDRY  CO. 

Wheeling,  W.  Va. — An  election  will  be  held  in  the  fall,  ac- 
cording to  press  reports,  to  vote  on  the  question  of  issuing 
$300,000  in  bonds,  the  proceeds  of-  which  will  be  used  for 
the  construction  of  a  well  system  for  the  water-works.  Noted 
July  8. 

Baeonton,  Ga. — Bonds  for  $5500  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  electric-light  systems.  J.  B.  Miller  is  Mayor. 
Noted  Aug.  5. 

Helena,  Ga. — The  city  contemplates  spending  $8000  for  the 
construction  of  a  water  system. 

+Phenix  City,  Ala. —  (Phcenix  post  office) — The  contract  has 
been  awarded  to  the  SCHOFIELD'S  IRON  WORKS,  Macon, 
Ga.,  at  $5100,  for  constructing  a  180,000-gal.  standpipe  for 
the  water  system.    Noted  Apr.  29. 


Wesson,  Miss. — M.  L.  Culley,  Jackson,  has  been  retained  by 
the  city  to  prepare   plans  for  the  construction  of  a  water 

system'. 

Covington,  Ky. — Bids  will  be  received  until  Sept.  16  by  J. 
Mason  Howk,  Comr.  Pub.  Property,  for  trenching  in  Licking 
River.    Noted  Aug.  5. 

Hawesville,  Ky. — The  Hawesville  Water  &  Light  Co.,  re- 
cently incorporated  with  $12,000  capital  by  W.  H.  Williams 
and  others,  will  construct  a  water  system. 

+Blufl'ton,  Ohio — The  contract  has  been  awarded  to  THEO- 
DORE G.  SCHEILD,  Lima,  at  $15,523,  for  making  improve- 
ments to  the  water  system.    Noted  May  6. 

Oberlin,  Ohio — Press  reports  state  that  bids  will  be  re- 
ceived until  Sept.  10  by  the  City  Clerk  for  constructing  a 
10,000,000-gal.  reservoir.    Noted  Aug.  12. 

+Silverton,  Ohio — -(Official) — The  contract  has  been  award- 
ed to  W.  D.  MEGRUE,  Pleasant  Ridge,  Cincinnati,  for  laying 
6-in.  water  main  in  various  streets.    Noted  Aug.  26. 

Miller,  Ind. — Bids  will  be  received  until  Sept.  15  by  the 
Town  Clerk  for  constructing  a  water  system.  The  estimated 
cost  is  $14,000.    W.  J.  Fulton,  Gary,  is  Engr.     Noted  Aug.  26. 

South  Lyon,  Mieh. — The  citizens  at  a  recent  election  voted 
against  the  question  of  isuing  bonds  for  $16,000,  the  proceeds 
of  which  was  to  have  been  used  for  the  construction  of  a 
water  system.    Noted  June  3. 

Amboy,  111. —  (Official) — Bids  will  be  received  until  2  p.m., 
Sept.  27,  bv  F.  N.  Vaughan,  Mayor,  for  constructing  a  steel 
water  tank.    F.  A.  Flach  is  City  Clk. 

Lemont,  111. — An  election  will  be  held  Sept.  14  to  vote  on 
the  question  of  issuing  $8000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  extension  of  the  water  system.  M. 
Keough  is  Chn.  Bd.  of  Trustees. 

Mackinaw,  111. — The  water  plant  of  the  Mackinaw  Water 
Co.  will  be  purchased  by  the  city.  An  appropriation  of  $8500 
has  been  made  for  this  purpose.  An  election  will  be  held 
Sept.  10  to  vote  on  the  question  of  issuing  bonds,  the  pro- 
ceeds of  which  will  be  used  for  the  enlargement  of  the 
system. 

Oshkosh,  Wis. — Plans  are  being  prepared  for  the  construc- 
tion of  a  filtration  plant  at  the  water-works.  J.  C.  Walter  is 
Asst.  City  Mgr.    Noted  Aug.  26. 

Akron,  Iowa — Bonds  for  $5000  have  been  voted  by  the  citi- 
zens, the  proceeds  of  which  will  be  used  for  the  improvement 
of  the  water  system. 

+  Chariton,  Iowa — Contracts  have  been  awarded  for  con- 
structing a  water  system  as  follows:  MALEY  &  KELLEY, 
Kansas  Citv,  Mo.,  at  $38,000,  for  constructing  an  earth  dam; 
J.  W.  TURNER  IMPROVEMENT  CO.,  Des  Moines,  Iowa,  at 
$11,000,  for  constructing  a  pumping  station  and  at  $18,699,  for 
constructing  a  pipe  line  and  to  the  PITTSBURGH  FILTER 
CO.,  at  $4637,  for  equipment.    Noted  Aug.  19. 

+  I,c  Mars,  Iowa — The  contract  has  been  awarded  to  the 
DES  MOINES  BRIDGE  &  IRON  CO.,  at  $4350,  for  constructing 
a  water  tower. 

Salix,  Iowa — Press  reports  state  that  bids  will  be  received 
until  Sept.  15  by  J.  M.  Huck,  Village  Clk.,  for  constructing  a 
water  system.  W.  L.  Bruce,  Yankton,  S.  D.,  is  Engr.  The 
estimated  cost  is  $10,000.    Noted  June  3. 

Carlton,  Minn. — The  Council  contemplates  installing  a  wa- 
ter system.    The  estimated  cost  is  $16,000. 

+Houkins,  Minn. — The  contract  has  been  awarded  to  the 
SYKES  CO.,  Minneapolis,  for  constructing  water  mains  in  12th 
Ave.  N.  and  in  Seventh  Ave.  N. 

+St.  James,  Minn. — The  contract  has  been  awarded  to  J.  G. 
ROBERTSON,  St.  Paul,  for  constructing  a  water  system. 

AVatkins,  Minn. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system.    Noted  May  20. 

Attica,  Kan. — The  city  has  retained  E.  T.  Archer  &  Co., 
Kansas  Citv  Mo.,  to  prepare  plans  for  the  construction  of  a 
water  system.  The  estimated  cost  is  $30,000.  J.  C.  McCaddon 
is  City  Clk.    Noted  Sept.  2. 

Klkhorn,  Kan. — An  election  will  be  held  to  vote  on  the 
question  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  water  system. 

Hillsboro,  Kan. — The  city  contemplates  constructing  wa- 
ter and  sewer  systems  at  an  estimated  cost  of  $30,000.  H.  H. 
Beck  is  Mayor. 

Russell,  Kan. — Plans  are  being  prepared  for  the  construc- 
tion of  about  two  miles  of  water  mains.  W.  B.  Rollins  &  Co., 
Midland  Bldg.,  Kansas  City,  Mo.,  is  Engr. 

Spearville,  Kan. — Bids  will  be  received  until  Sept.  15  by 
R.  E.  Wood,  Citv  Clk.,  for  constructing  a  water  system.  Rol- 
lins &  Co.,  Kansas  City,  Mo.,  is  Engr.    Noted  Aug.  26. 

Bayard,  Neb. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  municipal  water  system. 

Hastings,  Neb. — Bids  will  be  received  until  2  p.m.,  Sept. 
13,  by  W.  S.  Watson,  Comr.  of  Light  and  Water,  for  driving 
24-in.  wells  about  130  ft.  deep  and  for  furnishing  a  24-in.  mo- 
tor driven  centrifugal  turbine  pump. 

+  Syracuse,  Neb. — Contracts  have  been  awarded  to  the  CHI- 
CAGO BRIDGE  &  IRON  WORKS.  Chicago,  111.,  at  $3990,  for 
water  tower  and  to  the  ELKHORN  CONSTRUCTION  CO.,  Fre- 
mont, at  $3788,  for  water  mains. 

Aberdeen,  S.  D. — About  500  water  meters  will  be  purchased 

by  the  City  Commissioners. 

Gayville,  S.  D. — Bonds  have  been  voted  by  the  citizens.  The 
proceeds  will  be  used  for  the  construction  of  a  water  system. 

Sioux  Palls,  S.  D. — Water  service  connection  will  be  con- 
structed in  Spring  Ave.  from  Third  St.  to  18th  St.  Walter  C. 

Leyse  is  City  Audr. 

Hnnkinson,  N.  n. — While  plans  are  being  prepared  tor  the 
construction  of  a  water  system,  the  construction  will  not  take 

place  for  some  time  to  come. 
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Baggs,  Wyo — Plans  are  being  prepared  for  the  construc- 
tion of  a  water  system  and  an  electric-light  system  by  E. 
Carlisle,  Cheyenne,  Wyo. 

+St.  Joseph,  Mo. — (Official) — The  contract  has  been  award- 
ed to  ST.  JOSEPH  WATER  CO.,  St.  Joseph,  for  making  exten- 
sions to  the  water  system.    Noted  Aug.  26. 

Beaumont,  Tex. — All  bids  received  for  the  improvement  of 
the  water  system  have  been  rejected.  New  bids  will  soon  be 
'•eceived.    Noted  Aug.  5. 

Longview,  Tex — Permission  has  been  granted  to  the  city 
by  the  State  Board  of  Water  Engineers  to  divert  1,000,000  gal 
of  water  daily  from  the  Sabine  River  to  supply  the  local 
water  system.  A  pumping  plant  will  be  installed.  Noted 
Mar.  14,  1914. 

Mineola,  Tex.— The  Mineola  Ice,  Light  &  Water  Co.  has 
5???«„8urc.1??iLed  °y  the  city.  Improvements,  estimated  to  cost 
$25,000,  will  be  made.    Noted  May  6. 

Grove,  Okla  Bonds  for  $10,000  have  been   voted  bv  the 

citizens,  the  proceeds  of  which  will  be  used  for  the  extension 
of  the  water  system.    Noted  Aug.  5. 

Jones,  Okla — Bonds  for  $10,000  have  been  voted  by  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  construc- 
tion of  water  and  electric-light  systems.  The  Benham  Engi- 
neering Co.,  Concord  Bldg.,  Oklahoma,  is  Engr.    Noted  July  8. 

Kusa,  Okla. —  (Official) — We  have  been  advised  that  the 
town  will  not  construct  a  water  system  before  1916.  Noted 
Aug.  26. 

Marshall,  Okla. — Bids  will  be  received  about  Sept.  15  by 
the  City  Clerk  for  constructing  a  water  system.  The  esti- 
mated cost  is  $25,000.  The  Benham  Engineering  Co.,  Okla- 
homa City,  is  Engr.    Noted  Aug.  5. 

Pueblo,  Colo. — Press  reports  state  that  bids  will  soon  be  re- 
ceived for  the  construction  of  a  dam  across  the  Arkansas 
River.    The  Pueblo  Water-Works  No.  2  is  in  charge. 

Platteville,  Colo — An  election  will  be  held  Sept.  14  to  vote 
on  the  question  of  issuing  $30,000  in  bonds,  the  proceeds  of 
which  will  be  used  for  the  construction  of  a  water  system. 

Hailey,  Idaho — Plans  are  being  prepared,  according  to 
press  reports,  for  the  construction  of  a  concrete  dam  in  Dry 
Creek.  The  estimated  cost  is  $100,000.  The  Blaine  County 
Investment  Co.  is  the  owner. 

+  St.  Maries,  Idaho — (Official) — The  contract  has  been 
awarded  to  W.  L.  GEIST,  St.  Maries,  at  $29,110,  for  laying 
water  mams  and  for  constructing  a  concrete  dam.  Other  'bid- 
ders were:  James  C.  Broad,  $30,065;  Carlson,  Chindahl  & 
Anderson,  $29,394;  W.  G.  Mulligan  Co.,  $33,212;  Two  Miracle 
£?„nAr?te  C,°j;p"  $31.172:  P-  Agrios,  $33,831;  Security  Bridge  Co., 
$29,085  and  C.  A.  Burnette,  $31,917.  Charles  R.  Schulte  is  Clk 
Noted  Aug.  19. 

Myton,  Utah — (Correction) — Bids  will  be  received  until  1 
p.m.,  Sept.  20,  by  R.  B.  Croix,  Town  Clk.,  for  constructing-  a 
water  system.    Noted  Sept.  2. 

Newport,   Wash  The   city   plans   to   construct   a  10-mile 

plpfolnnnn  om  sPencer  Creek  to  Newport.  The  estimated  cost 
IS    Jp  £  4,  0  00. 

Bend,  Ore  The  Bend  Water,  Light  &  Power  Co.  contem- 
plates making  extensions  to  its  water  system. 

_  Milwaukee,  Ore. — Bonds  for  $25,000  have  been  voted  bv  the 
citizens,  the  proceeds  of  which  will  be  used  for  the  completion 
of  the  municipal  water  system.     Noted  July  29. 

Portland,  Ore. —  (Official) — We  have  been  advised  that  the 
city  does  not  contemplate  the  construction  of  a  pumping  sta- 
tion, reservoirs  and  laying  water  mains  in  the  Linnton  Addi- 
tion.   D.  Clarke  is  Engr.  Water  Bureau.    Noted  Aug.  19. 

■n  ^os  -*nSeles,  Calif. — Arrangements  have  been  made  bv  the 
Public  Service  Commission  for  the  purchase,  of  the  Union 
Hollywood  Water  Co.'s  system.    The  estimated  cost  is  $575,- 

Cochrane,  Ont. — Bids  will  soon  be  received  for  the  exten- 
sion of  the  water  system.    H.  J.  Brown  is  City  Clk. 

Listowel,  Ont.— A  water  system  will  be  constructed  at  an 
estimated  cost  of  $5400.    W.  Bright  is  Town  Clk. 

+Drumheller,  Alta. — The  contract  for  constructing  a  water 
$51 70™  awarded  to  E.  R.  LEVERTON,  Calgary?  at 

New  Westminister,  B.  C  Extensions  will  be  made  to  the 

upper  reservoirs.    The  estimated  'cost  is  $15,000.    J  W  Black- 
man  is  Engr.  ■»•»».  -Didciv 

Prince  George,  B.  C— An  expenditure  of  $80,000  will  be 
made  for  the  improvement  of  the  water  system. 

SEWEBS 

Peak  Island,  Maine — (Portland  post  office) — The  State 
board  of  Health  has  instructed  the  city  to  install  a  complete 
sanitary  sewer  system.  v 

Bochester,  N.  H. —  (Official) — Bids  were  received  Aug  31 
by  the  Water  and  Sewer  Committee  for  the  construction  of 
approximately  8100  ft.  of  8-  and  12-in.  pipe  sewers  as  follows- 
Henry  Spinach  Construction  Co.,  $13,948;  M.  A.  Gammins  $13  - 
844;  Susi  &  Williams,  $10,894;  Sorells  &  Prohenno  $11  737-  W 
M.  Ames,  $10,525;  William  J.  Donovan,  $13,102;  Bull  &  Cassidv' 
$16,781;  L.  E.  Scinton.  $12,455;  C.  W.  Foss  Co.,  $8,253-  M  Russo 
&  Co.,  $14,465:  Fred  W.  Stowers,  $13,357;  M.  De  Sisto  $9  674° 
Luchini  &  Mangani,  $14,061;  A.  Michelini,  $16,521-  Mavo  Con- 
struction Co.,  $13,637;  Sacco  &  Wood,  $10,347.  F  Hussev  is 
Clk.  of  the  Water  and  Sewer  Com.    Noted  Aug.  19. 

+  Boston,  Mass. — The  contract  for  the  construction  of  sew- 
ers m  Albany  and  Dover  St.  and  Massachusetts  Ave  has  been 
awarded  to  WILLIAM  BARRETT  &  CO.,  at  $36,415. 

Boston,  Mass. — Bids  will  be  received  until  Sept.  17  by  the 
Board  of  Public  Works  for  the  construction  of  sewers  and 
drains  in  Lanark  Rd.  and  Telford  St.,  Brighton  District. 
Edward  F.  Murphy  is  Comr.  of  Pub.  Wks 


W  ?£,7Tf£^'  M"ss-— (pfficial)— The  city  will  construct  sewers 
by  day  labor.  The  estimated  cost  is  $30,000.  Noted  Sept.  2. 
ni„IfamJdt!1'  Cnonn — Preliminary  plans  have  been  prepared  by 
Clyde  Potts,  Engr.,  30  Church  St.,  New  York,  N.  Y.,  for  the 
construction  of  a  sewer  system  and  a  sewage-disposal  plant 
The  estimated  cost  is  $246,000.    Noted  May  13.  v 

of  f^wer'l'yste?"'- The  CUy  contem»lates  the  construction 

n.*'!!,a5'  N-.  Y.— The  city  contemplates  the  construction  of  a 
i^^iCeftor  s?weI,  whlch  win  extend  from  the  main  in- 
Pr  S  sewer  in  Front  St.  through  North  Jay  St.,  South 
Ave.,  Romeyn  St.,  Myers  Alley,  Park  Pi.  to  Union.  St  and 
tnence  to  connections  with  prospective  sewers. 

Brookport,  N.  Y. — All  bids  received  Aug.  25  by  F  E  Rev- 
n°»n?'  jX.'1^^6  Clk-  ?or*  t]le  construction  of  a  sewage-di'spos'al 
plant  have  been  rejected.  New  bids  will  be  received  The 
estimated  cost  is  $25,000.  Charles  C.  Hopkins,  Culter  Bldg! 
Rochester,  is  Engr.    Noted  Aug.  19.  ■ 

New  York,  N.  Y  (Borough  of  Brooklyn)  —  (Official)  Bids 

were  received  Sept.  1  by  L.  H.  Pounds,  Borough  Pres,  for  th. 
a,J!  £?tlon  °i  TsTewe,r  basins  in  (a)  Glenmore  and  Railroad 
Ave"  ^\newa-nd  Hemlpck  st-  <b)  New  Jersey  and  Hegeman 
Ave.  (c)  Wi  ham  and  Vienna  Ave.,  (d)  West  St.  as  follows- 
FT n£  J^rrldino-J56A  17th  St-  Brooklyn,  (a)  84%,  (b)  98% 
ttV  81v91a%'  (d,l  95%;  Pellegrino  Construction  Co.  6802  New 
?vlr?^^AveT-  Brooklyn,,  (a)   109.45%,   (b)   96.95%,   (c)  112.7%, 

d1    U!l; B^s.'-ffth'll  i^CroUv13^:,  ko^/n 

fSi  l%.(bN0»u^2l4^:  ^   PaC°ni'   <b>   118%-   (C>  125^' 

wn^h™  Y°rk'  ^•vY-7'(U0T^ugh  of  Brooklyn)  — (Official)— Bids 
will  be  received  by  L.  H.  Pounds,  Pres.,  until  11  a.m.,  Sept  15 
^^constructing  a  sewer  in  East  Eighth  St.,  from  Ave.  L 

r^t^T  y°rb'  N-  X~ (Borough  of  Manhattan)— (Official)  — 
fe°/H^Tis  IorT,sevLev  construction  have  been  awarded  to  CAS- 
PBRTNE  &   De   BLASIO,   357   East   116th   St.,   New   York,  at 

it4fS  £\r  v-,AZe-  .Se,^rC  ?;nd  xV*  the  H-  E-  FOX  CONSTRUC- 
TION CO.  81  East  125th  St.,  New  York,  at  $32,040,  for  outlet 
sewer  at  Dyckman  St.  and  the  Hudson  River,  including  the 
N^ted^ug'^e     a  submerged  outlet  and  screening  chamber. 

w0,^e^0.y•0^15•  .Y--,— JB^oug-h  of  Queens)  — (Official)— Bids 
weie  received  Sept.  1  by  Maurice  E.  Connelly,  Borough  Pres 

*r.  f  construction  of  sewers  and  appurtenances  in  (a)  Mas'- 
peth  Ave.  from  Newton  Creek  to  Rust  St.,  Rust,  Creek  and 
Clark  St.,  Second  Ward,  (b)  Grand  St.,  Second  Ward  (c) 
Perry  Ave.  from  Clark  to  Maurice  Ave.  and  in  Maurice 'Ave 
?Tn»7,cto  AJe-  ^cond  Ward,  as  follows:  Peace  Bros.', 

(a)  $141,315,  (b)  $87,625,  (c)  $113,410-  F  B  Smith  (a> 
fn1^7^/,1^ J17\t775'  Jc)  $94,805;  Kingsbridge  Contracting  Co., 
w  ^StP42m  N^w  Tork-  (a>  $81-542,  (b)  $74,198,  (c)  $92,761 
Ward  &  Tully  Inc.,  (a)  $105,770,  (b)  $73,655,  (c)  $94  199; 
Joseph  L.  Sigretto,  (a)  $116,900,  (b)  $75,254,  (c)  $83,000;  U.  S 
P/namAagre  £  Irrigation  Co..  (a)  $106,915,  (b)  $84,493,  (c)  $92,- 
739;  A.  L.  Guidone  &  Son,  (a)  $110,442,  (c)  $87,933;  J.  F  Cogan 
£°V  tfnV  ?J25,%7'   (b)  <c)  $92,662;  J.  E.  Consalus  Co! 

(a)  $107,169;  Clancy  &  Van  Alst,  401  Broadwav,  Long  Island 
fclynr^b)T$73-655'  (c)  *85'5<58:  Murphy  Bros.,  (b)  $96  600,  (c) 
$83,955;  Lawrence  Contracting  Co.,  (c)  $89,730;  Rosenthal 
Engineering  &  Contracting  Co.,  (c)  $93,404;  Anabell  Construc- 
tion Co.,  (c)  $90,548;  William  M.  Stanton,  (c)  $78,837;  Leo  E 
Kelly,  (c)  $84,056.    Noted  Aug.  26. 

Newark,  N.  J. —  (Official) — Bids  were  received  Aug  31  bv 
the  Passaic  "Valley  Sewerage  Commissioners  for  the  construc- 
tion of  the  superstructure  of  the  Newark  Bay  pumping  sta- 
ll0 t'  ^i;t„1S"  N^  5  as  follows:  J.  H.  Steele  &  Son,  Paterson, 
N.  J,.  $149,997;  Cramp  &  Co..  New  York.  N.  Y.  $148,490-  Becker 
Construction  Co., Newark,  N.  J.,  $145,990;  Joseph  Jewkes  & 
Sons  Co.,  Jersey  City.  N.  J..  $143,250;  Frederick  Kilgus.  Inc  , 
£e,Wa&£'  J-  $140.4°0;  E.  M.  Waldron  &  Co.,  Newark,  N.  J. 
$140,000;  Simon  Russek,  Inc.,  New  York,  N.  Y.,  $139  900-  Con- 
nors Bros.  Co.,  New  York.  N.  Y.,  $139  400;  Cauldwell- Wingate 
£  CT°-' J?S^y°rk'  N-  Y"  $137,709;  E.  M.  Waldron  Inc.,  Newark 
^V^n12?^  ?/r^'-  MeGee  Construction  Co..  Newark,  N  J. 
sHo-22S-  P- JV.  McGee  Construction  Co.,  Newark,  N.  J.,  $123- 
$123,383;  A.  L.  Guidone  &  Sons,  Inc.,  New  York  N  Y  $122  330- 
Essex  Construction  Co..  Newark,  N.  J.,  $114,289-  William  G' 
Sharwell  &  Co.,  Newark,  N.  J.,  $109,638.    Noted  July  8. 

Biverside,  N.  J, — The  city  contemplates  the  construction 
of  a  sanitary  sewer  system  and  a  sewage-disposal  plant. 
Joseph  H.  Weston  is  Clk. 

Verona,  N.  J. — Bids  will  be  received  until  Sept.  25  bv  the 
city  for  the  construction  of  a  sewer  system  and  a  sewage- 
disposal  plant.     Robert  Chesney  is  City  Clk.     Noted  May  20. 

Allentown,  Pcnn. — The  City  Council  contemplates  the  con- 
struction of  a  sewer  system.  Charles  D.  Weirbach  is  City 
Engr. 

Lebanon,  Penn. — The  lowest  bid  received  for  the  construc- 
tion  of  a   sewage-disposal   plant   was  that   of   the   Pitt  Co 
Lebanon.     The   estimated   cost  is   $50,000.     T.   R.   Crowell  is 
City  Engr.    Noted  Aug.  19. 

+Sellersyille,  Penn. —  (Official) — The  contract  for  the  con- 
struction of  approximately  22,640  ft.  of  8-,  10-  and  12-in 
sewers  has  been  awarded  to  DWYER  &  CO.,  1524  Chestnut  St., 
Philadelphia,  at  $20,620.  Other  bids  were:  Cantrell  Construc- 
tion Co.,  Philadelphia.  $25,970;  G.  W.  Ensign,  Harrisburs- 
$26,690:  Antonio  Celentino,  Trenton,  N.  J.,  $27,830:  J.  M  Hamil- 
l?.?'  lit,  „°.2-kn\°-nt-  $28,525;  James  Ferry  &  Sons,  Baltimore. 
Md.,  $29,625.     Noted  Aug.  19. 

+West    Chester,    Penn  (Official) — The    contract    for  the 

construction  of  a  sewage-disposal  plant  and  1500  ft.  c.-i. 
force  mains  has  been  awarded  to  M.  &  T.  E.  FARRELL  West 
Chester  at  $6290.  Other  bids  were:  Manwaring  &  Cummins. 
Philadelphia,  $6997;  Lewis  &  Roth,  Philadelphia,  $76S8;  Kel- 
ley-McFeeley  Co.,  Camden,  N.  J.,  $6638.    Noted  Aug.  19. 

+Wilkinslturg,  Penn. — The  contract  for  the  construction 
of  storm  and  sanitary  sewers  in  portions  of  Wood  St.  has 
been  awarded  to  A  .V.  PURNELL,  507  Jackson  St..  Alleg-heny, 
at  $38,890. 
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+Farmville,  Va. — The  contract  for  the  construction  of  a 
sewer  system  has  been  awarded  to  the  J.  B.  McCRARY  CO., 
Atlanta,  Ga. 

Richmond,  Va. — The  city  contemplates  the  construction  of 
a  sewer  system  in  Ginter  Park  with  outlets  into  Griffin  and 
Shoekee  Creek.    M.  O.  Hankins  is  Mayor. 

High  Point,  N.  C. — The  city  contemplates  the  construction 
of  an  outfall  sewer  system.    The  estimated  cost  is  $5000. 

+West  Asheville,  N.  C. —  (Asheville  post-office) — The  con- 
tract for  the  construction  of  approximately  one  mile  of  sew- 
ers has  been  awarded  to  REED  &  WELLS,  Asheville. 

Winston-Salem,  N.  C. — Plans  are  being  prepared  for  the 
construction  of  a  sewer  system.    The  estimated  cost  is  $8000. 

Macon,  Ga. — Plans  have  been  prepared  by  J.  J.  Gaillard, 
City  Engr.,  for  the  construction  of  sewers  to  take  the  place 
of  the  old  Vineville  branch.    Noted  Sept.  2. 

Daytona,  Fla. — Bids  will  soon  be  received  for  the  sale  of 
$150,000  in  bonds,  the  proceds  of  which  will  be  used  for 
sewer  construction. 

Henderson,  Tenn. — Bids  will  soon  be  received  by  J.  I.  Gal- 
braith,  Mayor  for  the  construction  of  a  sewer  system.  The 
estimated  cost  is  $14,000. 

+Canton,  Ohio — The  contract  for  the  construction  of  the 
Shrivers  Run  Sewer  has  been  awarded  to  NEWTON  E.  WISE, 
Canton,  at  $32,297. 

+Chardon,  Ohio — Contracts  for  sewer  construction  have 
been  awarded  to  the  KENT  CONSTRUCTION  CO.,  at  $12,346, 
sewage-disposal  plant;  J.  B.  SHEETS  &  CO.,  Pittsburgh, 
Penn.,  at  $32,447,  sewer  system.    Noted  Aug.  12. 

^Cincinnati,  Ohio — The  contract  for  the  construction  of 
sewers  in  Lossing,  Randolph  and  Duluth  St.  has  been  awarded 
to  THOMAS  P.  STRACK,  at  $4377.    Noted  July  22. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Sept.  15, 
by  the  Commissioner  of  Purchases  and  Supplies  for  the  con- 
struction of  two  reinforced-concrete  tanks  and  appurtenances 
for  the  sewage  treatment  works.  Robert  Hoffman  is  City 
Engr. 

+Columbus,  Ohio — Contracts  for  sewer  construction  have 
been  awarded  by  the  Board  of  Control  as  follows:  Jackson 
and  Cherry  St.  sewer  to  RUSSELL  &  JENNISON  CO.,  at  $34,- 
086;  and  $8998  respectively;  City  Blvd.  sewer  to  H.  P. 
STREICHER  CO.,  at  $26,332;  Monroe  St.  sewer  to  HARRIS  & 
TANSEY,  at  $15,735;  Camden  St.  sewer  to  the  ASPHALT 
BLOCK  PAVEMENT  CO.,  at  $10,693;  Ogden  Ave.  sewer  to  Mc- 
KINNEY  BROS.,  at  $21,663.     Noted  Aug.  5. 

Mansfield,  Ohio — (Official) — The  contract  for  the  construc- 
tion of  sewers  in  various  streets  will  be  awarded  about  Nov.  1. 
The  estimated  cost  is  $6500.  W.  J.  Hazeltine  is  City  Engr. 
Noted  Aug.  26. 

Portsmouth,  Ohio — (Official) — Bids  will  not  be  received  this 
year  for  the  construction  of  sewers  in  the  northern  and  east- 
ern sections  of  the  citv  extending  into  Lawsons  Run.  The 
estimated  cost  is  $90,000  and  $35,000  respectively.  Noted 
Aug.  26. 

Springfield,  Ohio — The  Citv  Commission  will  issue  $6271  in 
bonds  for  the  construction  of  storm  water  sewers  in  Lowry 
Ave.  from  State  to  Clark  St. 

Hammond,  Ind. — All  bids  received  for  the  construction  of 
the  Van  Buren  St.  sewer  have  been  rejected.  New  bids  will 
be  received  by  the  Board  of  Public  Works. 

Kendallville.  Ind. — The  city  contemplates  the  construction 
of  sewers  in  the  southern  and  western  sections  of  the  city. 
The  estimated  cost  is  $18,000.     Willis  Sawyer  is  City  Engr. 

Grand  Rapids,  Mich. — Preliminary  plans  have  been  pre- 
pared for  the  construction  of  a  sewage-disposal  plant.  The 
estimated  cost  is  $10,000.  J.  R.  Rumsey,  Grand  Rapids,  is 
Engr. 

+Hastings,  Mich  The  contract  for  the  construction  of  an 

Imhoff  tank  has  been  awarded  to  J.  H.  SULLIVAN,  Grand 
Rapids. 

Reed  City,  Mich. — Bids  will  be  received  by  the  Sewer  Com- 
mittee until  3  p.m.,  Sept.  14,  for  the  construction  of  approxi- 
mately 19,500  ft.  of  6-  to  18-in.  pipe  sewers  with  manholes, 
reinforced-concrete  settling  tank,  sludge  filter  and  3180  ft. 
of  8-  to  18-in.  storm  sewers  with  inlet  basins  and  connections. 
W.  G.  Potter,  1201  Hartman  Bldg.,  Chicago,  111.,  is  Engr. 

Aurora,  111. — Bids  will  soon  be  received  for  the  construction 
of  a  sewer  system  in  the  northeastern  section  of  the  city. 
The  estimated  cost  is  $12,700.    M.  Tarble  is  Engr. 

Chicago,  111. — Bids  will  be  received  until  11  a.m.,  Sept.  13, 
by  the  Board  of  Local  Improvements  for  the  construction  of 
sewers  in  various  streets.  Edward  J.  Glackin  is  Pres.,  Bd. 
Local  Impv.    Noted  Aug.  19. 

+Q,uincy,  111. — The  contract  for  the  construction  of  a  sani- 
tary sewer  in  the  northeasternly  section  of  the  city  has  been 
awarded  to  HENRY  REES,  Quincy,  at  $14,549.    Noted  June  24. 

Kenosha,  Wis. — Bids  will  be  received  by  the  Street  Assess- 
ment Committee  until  2  p.m.,  Sept.  17,  for  the  construction 
of  sewers  in  various  streets.    Noted  Aug.  19. 

Madison,  Wis. — Plans  have  been  prepared  by  E.  E.  Parker, 
City  Engr.,  for  improvements  to  the  sewage-disposal  plant  in- 
cluding new  force  main,  sub-pumping  station  in  the  Ninth 
Ward  and  intercepting  sewer  in  Murray  St.  The  estimated 
cost  is  $125,000. 

Racine,  Wis. — No  bids  were  received  by  the  Board  of  Public 
Works  for  the  construction  of  sewers  in  La  Fayette  Ave. 
The  work  will  be  done  by  city  forces.  P.  H.  Connolly  is  City 
Engr. 

Randolph,  Wis. —  (Official) — Bids  will  be  received  about 
Nov  1  for  the  construction  of  a  sanitary  sewer  system.  W.  S. 
Shields  Co.,  Chicago,  111.,  is  Engr.    Noted  Sept.  2. 

Superior,  Wis  The  lowest  bid  submitted  for  the  construc- 
tion of  a  main  sewer  in  West  13th  St.  and  Cadott  Aye.  was 
that  of  the  Pastoret  Construction  Co.,  at  $6159.  Noted  Aug.  26. 

+Ft.  Dodge,  Iowa — The  contract  for  the  construction  of 
sewers  in  District  Nos.  1,  2  and  4  has  been  awarded  to  BEN- 
SON &  REED. 


Sioui,  City,  Iowa — Bids  will  be  received  until  Sept.  18  by 
Paul  S.  Wells,  City  Clk.,  for  the  construction  of  approxi- 
mately 15,500  ft.  of  8-in.  pipe  sewers  and  43  manholes.  T.  H. 
Johnson  is  City  Engr.    Noted  Aug.  26. 

Waterloo,  Iowa — Plans  have  been  prepared  by  C.  A.  Roby, 
City  Engr.,  and  submitted  to  the  City  Council,  for  the  con- 
struction of  sewers  in  the  Westfield,  Galloway,  Hagerman 
and  Downing  additions.  The  estimated  cost  is  $61,369.  Burns 
&  McDonnell,  Kansas  City,  Mo.,  is  Consult.  Engr.  Noted 
July  8. 

Excelsior,  Minn. — Plans  are  being  prepared  for  the  con- 
struction of  a  storm  sewer  system.  Abbott  &  Budd,  Kasota 
Bldg.,  Minneapolis,  is  Engr. 

Herman,  Minn. — Plans  have  been  prepared  by  J.  E.  Cole, 
Engr.,  for  the  construction  of  a  sewer  system.  F.  C.  Anderson 
is  Village  Recdr. 

Hillsboro,  Kan. — The  city  contemplates  the  construction 
of  a  sewer  system.    H.  H.  Beck  is  Mayor. 

+Topeka,  Kan. — The  contract  for  the  construction  of  san- 
itary sewers  in  District  No.  45  has  been  awarded  to  JOHN 
S.  HARRINGTON,  2519  West  18th  St.,  Topeka,  at  $4309.  Noted 
Aug.  5. 

Grand  Island,  Neb. — Bids  will  be  received  about  Sept.  20 
for  the  construction  of  storm  sewers.  The  estimated  cost  is 
$100,000.  William  Grant,  Lincoln,  is  Consult.  Engr.,  and  H.  E. 
Clifford  is  City  Clk.    Noted  Sept.  2. 

+Bozeman,  Mont. —  (Official) — The  contract  for  the  con- 
struction of  storm  sewers  in  District  Nos.  98  and  99  has  been 
awarded  to  the  WARREN  CONSTRUCTION  CO.,  Bozeman. 
Noted  Aug.  12. 

Whitehall,  Mont. — Bids  will  be  received  Sept.  23  instead  of 
Sept.  18  by  F.  E.  McCall,  Clk.,  for  the  construction  of  a 
sewer  system  and  an  Imhoff  disposal  tank.  George  E.  Baker 
is  Consult.  Engr.    Noted  Sept.  2. 

+*Dallas,  Tex. —  (Official) — Contracts  for  sewer  construc- 
tion have  been  awarded  as  follows:  Contract  No.  5,  North  In- 
terceptor, Contract  No.  7,  disposal  works  including  36-in. 
force  main  from  Station  No.  5  plus  88.7  to  disposal  works  to 
BAILEY,  REEDER  &  CO.,  Mobile,  Ala.,  at  $80,708  and  $204,- 
976  respectively;  Contract  No.  6,  pumping  station,  36-in.  force 
main  and  Oak  Cliff  trunk  line  across  the  Trinity  River  to 
the  ROACH-MANIGAN  PAVING  CO.,  Dallas,  at  $98,434.  Noted 
July  29  and  Sept.  2. 

Cushing,  Okla. — An  election  will  soon  be  held  to  vote  on 
the  question  of  issuing  $30,000  in  bonds.  The  proceeds  will 
be  used  for  the  construction  of  a  main  intercepting  sewer 
system.  The  Benham  Engineering  Co.,  Oklahoma  City,  is 
Engr. 

Marlow,  Okla. — An  election  will  be  held  Sept.  16  to  vote  on 
the  question  of  issuing  $15,000  in  bonds,  the  proceeds  of  which 
will  be  used  for  the  construction  of  a  main  sanitary  sewer 
system.  The  Benham  Engineering  Co.,  Concord  Bldg.,  Okla- 
homa City,  will  prepare  plans  and  supervise  the  construction 
work. 

+  s.-uid  Springs,  Okla. —  (Official) — The  contract  for  the  con- 
struction of  approximately  iy2  miles  of  storm  sewers  has  been 
awarded  to  the  CONNELLY  CONSTRUCTION  CO.,  El  Reno,  at 
$5025.     Noted  Aug.  5. 

Ronners  Ferry,  Idaho — Preliminary  plans  are  being  pre- 
pared by  Sawyer  Bros.,  Spokane,  Wash.,  for  the  construction 
of  a  sewer  system.  The  estimated  cost  is  $20,000.  Noted 
Sept.  2. 

Mountain  Home,  Idaho — It  is  reported  that  plans  are  being 
prepared  for  the  construction  of  sewers  in  two  districts.  The 
estimated  cost  is  $10,000.    F.  G.  Ticknor  is  Town  Clk. 

+Anacortes,  Wash. — The  contract  for  the  construction  of 
the  O  St.  sewer  has  been  awarded  to  NELS  ERICKSON,  at 
$5012. 

Spokane,  Wash. — The  City  Council  is  considering  the  form- 
ing of  a  new  sewer  district  in  the  northern  section  of  the  city 
and  constructing  sewers.     The  estimated  cost  is  $70,000. 

Forest  Grove,  Ore  Bids  will  be  received  until  8  p.m.,  Sept. 

21,  by  M.  R.  Markham,  City  Recdr.,  for  the  construction  of  a 
sanitarv  sewer  system  and  a  sewage-disposal  plant.  J.  B. 
&  R.  E.  Koon,  Portland,  is  Consult.  Engr.    Noted  Aug.  19. 

Portland,  Ore. —  (Official) — Bids  will  be  received  until  Sept. 
14  by  A.  L.  Barbour,  City  Audr.,  for  the  construction  of  sew- 
ers in  Water  and  Mill  St.  The  estimated  cost  is  $15,700. 
Philip  H.  Dater  is  City  Engr.    Noted  Sept.  2. 

Marysville,  Calif. — At  a  recent  election  the  citizens  voted 
to  issue  $18,000  in  bonds,  the  proceeds  of  which  will  be  used 
for  the  construction  of  a  sewer  system  in  the  Ellis  Lake 
District.     Noted  Aug.  5. 

Cochrane,  Ont. — Bids  will  soon  be  received  for  the  con- 
struction of  a  sewer  system.    H.  J.  Brown  is  City  Clk. 

Ft.  Frances,  Ont. — The  city  contemplates  the  construction 
of  sewers  in  Sinclair,  Victoria  and  Armit  St.  J.  W.  Walker  is 
Clk. 

Owen  Sound,  Ont. — The  city  will  construct  sewers  in 
Fourth  and  Eighth  Ave.  Charles  Gordon  is  Clk. 

Toronto,  Ont. — Bids  will  be  received  until  Sept.  14  by  the 
Board  of  Control  for  the  construction  of  sewers  in  various 
streets.    R.  C.  Harris  is  Comr.  of  the  Pub.  Wks. 

GARBAGE 

Springfield,  Mass. — Plans  have  been  prepared  for  the  con- 
struction of  an  incinerator  at  the  South  End  yards.  The  esti- 
mated cost  is  $8000. 

Moline,  111. — The  citizens  contemplate  installing  an  incin- 
erator   A.  Stouffer  is  Comr. 

Duluth,  Minn. — The  city  will  construct  an  incinerator  at 
an  estimated  cost  of  $S360.    Noted  May  13. 

Salina,  Kan. — The  installation  of  an  incinerator  is  under 
consideration  by  the  citizens. 

+Hillsbore,  Tex. — The  Citv  Council  has  awarded  a  con- 
tract to  J.  W.  STOKES,  Waxahachie,  at  $4760,  for  construct- 
ing a  new  garbage  crematory.    Noted  Apr.  22. 
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STREETS   AND  ROADS 

+ Boston,  Mass. — The  contract  for  the  construction  of 
11,000  lin.ft.  of  road  in  Northampton  has  been  awarded  to  the 
PHILADELPHIA  CONSTRUCTION  CO.,  Melrose,  at  $18,572. 
Noted  Aug.  5. 

Franklin,  Mass. — According  to  press  reports  plans  are  being- 
considered  for  widening  West  Central  St.  between  Union  St. 
and  the  State  Highway.     Estimated  cost,  $4000. 

•fDanielson,  Conn  The  contract   for   the   construction  of 

approximately  2590  ft.  of  amiesite  pavement  has  been  awarded 
to  the  CONNECTICUT  &  RHODE  ISLAND  CO.,  at  $8825. 

+Albany,  N.  Y.— (Official) — Contracts  have  been  awarded 
for  the  repair  of  highways  in  various  counties  as  follows: 
Repair  Contract  No.  S39,  Road  No.  463,  Herkimer  County 
J.  J.  MALLOY,  Schenectady,  $18,797;  Repair  Contract  No  852 
Road  No.  359,  Herkimer  County:  JOHN  P.  DUGAN  &  CO 
Amsterdam,  $10,360;  Repair  Contract  No.  848,  Road  No  71* 
Oneida  County:  HARRY  W.  ROBERTS  &  CO.,  Utica,  $13  649: 
Repair  Contract  No.  841,  Road  No.  733,  St.  Lawrence  County' 
ARTHUR  P.  McCONVILLE,  Ogdensburg,  $20,551;  Repair  Con- 
tract No.  844,  Road  No.  640,  Schenectady  County:  J  J 
MALLOY,  Schenectady,  $8706;  Repair  Contract  No.  837  Road 
No.  795,  823,  824,  Sullivan  County:  GEORGE  MESLER 
Liberty,  $4518:  Repair  Contract  No.  843,  Road  No  5223 
Sullivan  County:  GEORGE  MESLER,  Liberty,  $42,327-  Repair 
Contract  No.  848,  Road  No.  503,  Westchester  County:  MALLOY 
&  MURRAY  CONTRACTING  CO.,  Yonkers,  $96,243;  Repair 
Contract  No.  847,  Road  No.  19,  Westchester  County  JAMES 
GAROFANO  &  SON,  INC.,  Mt.  Vernon,  $11,359.  List  of  bidders 
noted  Sept.  2. 

+Albany,  N.  Y. —  (Official) — Contracts   have  been  awarded 
for  the  construction  of  highways  in  various  counties  as  fol- 
lows: Road  No.  5588,  Greene  County,   3.95  miles:  JAMES  M. 
HAMILTON  &  CO.,  Gardner,  $98,639;  Road  No.  5579  Herkimer 
County,  6.55  miles:  NEWPORT  CONSTRUCTION  CO.  Herki- 
mer,   $63,077:   Road   No.    5584,   Herkimer   County,    4.21  miles- 
JOSEPH  McCORMICK,  East  Providence,  R.  I.,  $46,423-  Road 
No.  773,  Niagara  County,  2.38  miles:  P.  J.  MUNN  CONTRACT- 
ING CO.,  Buffalo,  $23,342:  Road  No.  799,  Niagara  County,  4.21 
miles:  ARTHUR  F.  McCONVILLE,  Ogdensburg,  $53,156;  Road 
No.  1315.  Niagara  County,  8  miles:  JOSEPH  BRUMVER  Buf- 
falo,   $97,340:     Road   No.    1153,    Niagara    County.    125  miles- 
GREENFIELD   CONSTRUCTION  CO.,   Hornell,   $69,644-  Road 
No.   5408,  Oswego  County,  0.36  mile:     OSWEGO  CONSTRUC- 
TION   CO.,    INC.,    Futlon,    $16,490;    Road    No.    817,  Saratoga 
County,  3.57  miles:  WILLIAM  G.  FOX,  Saratoga  Springs,  $38,- 
158;  Road  No.  1320.  Schuyler  County,  2.75  miles:  PATRICK  D 
CONLEY,  Ithaca,  $25,380;  Road  No.  5575,  Schuyler  and  Tomp- 
K!?s  Counties,  4.12  miles:  PATRICK  D.  CONLEY,  Ithaca,  $35,- 
160;  Road  No.  5577,  Schoharie  County,  7.96  miles:     WEED  & 
WALSH,   Mechanicsville,    $91,046;    Road    No.    5253-E  Steuben 
County,  5.52  miles:    KENNEDY  CONSTRUCTION  CO  Albany 
$38,796:  Road  No.  1076,  Tioga  County,  4.29  miles:     DANA  w' 
ROBBINS  CO.,  INC.,  New  York,  $35,354;  Road  No.  1077,  Tioga 
County,  4.72  miles:     LANE  CONSTRUCTION  CORPORATION 
Meriden,  Conn.,  $36,148;  Road  No.  1109,  Washington  County' 
E6oml!es:,  W-  L-  SHERRILL,  Hudson  Falls,  $16,975;  Road  No! 
55<8,   Washington    County,    1.89    miles:     WILLIAM   G  FOX 
Saratoga  Springs,  $29,582;  Road  No.  1306,  Westchester  County! 
5.72  miles:    PIERSON  ENGINEERING  &  CONSTRUCTION  CO 
Hartford,  Conn.,  $66,010;  Road  No.  1307,  Westchester  County' 
1.89  miles:     JAMES  CLASIA,  Mt.  Vernon,  $22,231:     Road  No 
i.^1v  Westchester  County,  2.15  miles:     JAMES  GAROFANO  & 
fVS*  '        Vernon-  $24,738;  Road  No.  1309,  Westchester  County, 
&63  ,mHesir  HENRV  CLINTON,  Poughkeepsie,  $67,954;  Road 
No.  1323.  Westchester  County,  4.62  miles:     FRANK  G  FOW- 
LER CONSTRUCTION  CO.,  Mt.  Kisco,  $49,183:    Road  No.  1325, 
^if^Q^st%L^0^nty-  2  81  miles:     H.  B.  SPROUL  CONSTRUC- 
TION CO.,  INC.,  Peekskill,  $28,858.  List  of  bidders  noted  Sept.  2. 

o  eV^r"?' J**  X-~ Press  reports  state  that  an  appropriation 
$22,500  has  been  made  for  paving  West  Central  St.  with 
asphalt  block. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  — (Official)— Bids 
will  be  received  by  L.  H.  Pounds,  Pres.,  Borough  Hall,  until 
11  a.m.,  Sept  15,  for  the  grading,  paving,  etc.,  of  various 
streets  in  the  borough. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Pres.,  Municipal 
Bldg.,  until  2  p.m.,  Sept.  15,  for  regulating,  grading  and  pav- 
ing various  streets. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  by  Marcus  M.  Marks,  Borough  Pres  for 
regulating,  grading,  curbing  and  laying  sidewalks  (a)  Madi- 
son St.  from  Roosevelt  St.  to  New  Chambers  St.,  (b)  Broadway 
from  47th  St.  to  Columbus  Circle,  48th  St.  from  Broadway 
to  Eighth  Ave.,  (c)  49th  St.  from  Sixth  to  Seventh  Ave  and 
from  Eighth  to  Ninth  Ave.,,  (d)  59th  St.  from  Madison  Ave 
to  a  point  238  ft.  east  of  the  east  curb  line,  (e)  212th  St  from 
Harlem  River  to  the  east  side  of  10th  Ave.  (f)  Exterior  St 
from  76th  to  77th  St.,  (g)  104th  St.  from  Central  Park  West  to 


Woolworth  Bldg-.,  $8171.     Noted  Au 


+Pbelps,  N.  Y. — The  contract  for  paving  Church  St.  with 
.has  been  awarded  to  LAKE  SHORE  CONSTRUCTION  & 
BUrrLi    CO.,  at  $6443. 

tauosne,  Ji.  Y. — The  contract  for  the  construction  of  the 
;iUO?,l^5i,TT^I'9,m^Puos'ue  to  Riverhead  has  been  awarded  to 
the  PECONIC  CONSTRUCTION  CO.,  Riverhead.  at  $11,000. 

♦Troy,  N.  Y — Contracts  have  been  awarded  for  grading 
aml  lmProvinS  the  alley  between  Fourth  and  Fifth  Ave  and 
iol?  £nd  14th  St-:  !aying  sidewalks,  curbing  and  drains  in 
12th  St.  and  Seventh  and  Eighth  Ave.  to  SHEKAN  &  HEIS- 
h-tVa  at  •?7„9-1  and  respectively;  grading  Second  St.  and 

♦  35?,JU.xth  Ave-  and  laying  a  short  sewer  in  Sixth  Ave. 
to  D.  KNOWER  &  CO..  at  $2491. 

Yonkers,  N.  Y.— The  O'Rourke  Construction  Co.,  12  North 
Broadway,  at  $25,887,  submitted  the  lowest  bid  for  paving 
w^Nth„,macadam  a  Portion  of  Park  Ave.,  and  Kearns  &  Hart, 
280  Neperhan  Ave.,  at  $17,081.  for  Palisade  Ave. 


Bayonne,  ST.  J.— The  City  Commissioners  have  passed  an 
ordinance  authorizing  the  improvement  of  eight  streets 

of  Tf  the Jc77yThe  COUnCU  P'anS  t0  I)ave  a  number 

AvttaV'A'W  Pi"  ^aV&^a^de0/  ^Te 
at HtflS       &  TORELLI  CONSTRUCTION  CoT  Hackensack! 

r.h„\rvi"gtonJ.  ?J  J-— TBids  were  received  bv  the  Board  of 
Chosen  Freeholders,  Newark,  for  improving  Lvon  Ave  as  fol- 
t?ys,:-*u-Ien!leld  Construction  Co.,  Newark,  $58,061;  Standard 
Bitulithic  Co.  $63,464;  Newark  Paving  Co.,  $64,769;  Van 
Keuren  &  Son,  $68,811.    Noted  Aug.  12. 

.   Newark,  N.  J — The  Board  of  Street  and  Water  Commis- 
sioners plans  to  pave  Chelsea  Ave.  with  asphalt  ,-ommls 
♦  Newark.  \.  J.— Bonds  for  $300,000  have  been  sold.  The 
proceeds  will  be  used  for  paving  a  number  of  streets. 

New  Brunswick  N.  J.— Bids  were  received  Aug.  23  by  the 
Board  of  Chosen  Freeholders  of  Middlesex  County  for  con- 
structing the  South  Amboy-Keyport  Rd  ,  from  the  South 
Amboy  City  line  to  the  Monmouth  County  line,  in  two  sections: 
(a)  from  South  Amboy  line  to  Morgan  Station;  (b)  from 
u^,",,8^10"  to  Monmouth  Countv  line  as  follows-  (a)  T 
H.  Riddle  New  Brunswick,  $37,949;  Meagher  &  Smith  Perth 
Amboy  $39,704;  Abraham  Kelin,  New  Brunswick  $41  121- 
Newark  Paving   Co.,   Newark,   $42,148;    (b)    A.  Jelin,  $40,'886; 

Duncan,  $42,838;  Franklin  Construction  Co.  $43  651 : 
Utility  Construction  Co.,  New  Brunswick  $44,304.  Alvin  B 
Fox,  Perth  Amboy,  is  County  Engr.     Noted  Aug.  12. 

Pittsburgh,  Penn. —  (Official) — Bids  will  be  received  bv 
Hyatt  M.  Cribbs,  County  Controller,  until  10  a.m.,  Sept  23 
for  improving  the  Painters  Run  Rd. 

tvtc,£k  £?n,V~^A  contract  for  paving  with  asphalt  North 

Newberry,  West  Poplar  and  West  Philadelphia  St.  has  been 
v^ldeV?<>1tli^GENERAL  SUPPLY   &   CONSTRUCTION  CO., 

5yiln^inR;fon'  Del.— The  contract  for  the  construction  of 
the  Du  Pont  Blvd.  between  Selbyville  and  Frankford  has 
been  awarded  to  the  McNERNEY  CO.,  Canton,  Penn.,  at  $46,- 
f JI'nnc°thTe^,  bldd-,ers  were:  E-  C.  Evans,  Philadelphia,  Penn., 
$54,095;  Utility  Construction  Co.,  New  Brunswick,  N.  J.,  $48,- 
847;  Juniata  Construction  Co.,  $46,987.  Noted  June  10. 
4.1.  B?'t«more,  Md. — The  Board  of  Estimate  plans  to  improve 
the  Alamede  Rd.  between  Harford  Rd.  and  the  Garrett  prop- 
erty.   The  estimated  cost  is  $22,900. 

E»stville.    Va  Bids    will    be    received    until    Sept.    27  by 

the  Eastville  District  Road  Board  of  Northampton  County  for 
the  construction  of  55  miles  of  sand  clay  roads.    Noted  June  3. 

Hinton,  W,  Va. — At  a  recent  election  the  citizens  of  Sum- 
mers County.  Taicott  District,  voted  in  favor  of  the  question 
of  issuing  $100,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  constructing  roads.    Noted  Aug.  12. 

+Huntington,  W.  Va. — Contracts  have  been  awarded  for 
constructing  eight  miles  of  the  Kanawha  and  James  River 
Turnpike  and  one  mile  of  the  Harvevtown  and  Wavne  Countv 
Pike  to  the  BRUBAKER  CONSTRUCTION  CO..  Huntington- 
four  miles  of  the  Hamlin  Pike  and  one  mile  of  the  Ohio  River 
Rd.  to  GEORGE  HINKLE.     Noted  July  15. 

+ Mounflsville,  W.  Va. — A  contract  for  paving  Fifth  St 
between  Jefferson  and  Grant  Ave.  has  been  awarded  to  R  J. 
McFADDEN.     Noted  July  22. 

+Weleh,  W.  Va. — A  contract  for  the  construction  of  34 
miles  of  roads  has  been  awarded  to  S.  G.  WALKER  &  CO 
Noted  July  29. 

Parmville.  N.  C. — An  election  will  be  held  in  Pitt  County, 
Farmville  Township,  Sept.  21,  to  vote  on  the  question  of 
issuing  $50,000  in  bonds.  The  proceeds  will  be  used  for  im- 
proving various  roads. 

Hickory,  N.  C. — According  to  press  reports  the  city  will 
construct  3000  yd.  of  concrete  sidewalks. 

Mt.  Airy,  N.  C. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $30,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  graded  sand  clay 
roads  in  Westfield  and  Shoal  Townships. 

Pittsboro,  N.  C. — Bonds  for  $20,000  have  been  sold.  The 
proceeds  will  be  used  for  improving  the  roads  in  Haw  River 
Township.    Noted  Apr.  8. 

Raleigh,  N.  C. — The  city  plans  an  expenditure  of  $10,000 
for  the  construction  of  sidewalks. 

+Clearwater,  Pla. — The  Commissioners  of  Pinellas  County- 
have  awarded  the  contract  for  the  construction  of  73  34  miles 
of  brick  roads  to  the  EDWARDS  CONSTRUCTION  CO.,  Tampa. 

De  I,an«l,  Fla. — According  to  press  reports  an  election  will 
soon  be  held  in  New  Smyrna,  District  to  vote  on  the  question 
of  issuing  $250,000  in  bonds.  The  proceeds  will  be  used  for 
constructing  roads. 

Miami,  Pla. — Press  reports  state  that  the  City  Council  has 
authorized  paving  with  asphalt  various  streets  and  avenues 
of  the  city. 

.  Pensaeola,  Pla. — Bids  will  soon  be  received  for  paving  with 
wood  block  three  streets  around  the  Pensaeola  Hospital.  L. 
E.  Thornton  is  City  Engr. 

Birmingham,  Ala. — The  Board  of  Commissioners  plans 
to  pave  Clairmont  and  10th  Ave.,  39th,  40th,  41st  and  42d  St. 
The  estimated  cost  is  $50,000.     J.  Kendrick  is  City  Engr. 

Monroe,  La. — According  to  press  reports  the  citv  plans  to 
gravel  several  streets. 

+Port  Allen,  La. — A  contract  for  the  construction  of  27 
miles  of  road  has  been  awarded  to  S.  A.  GANO,  Jackson,  Miss., 
at  $37,735. 

Winnfield,  La. — Bonds  for  $50,000  have  been  voted.  The 
proceeds  will  be  used  for  constructing  roads  in  Winn  Parish. 

Bluff  City,  Tenn. — Bids  will  be  received  until  Sept.  29 
by  W.  D.  Lyons,  Chn.,  County  Road  Comrs.,  for  grading, 
draining  and  macadamizing  pike  roads. 


178 


ENGINEERING  NEWS 


Vol.  74,  No.  1  i 


Bristol,  Tenn. — The  Commissioners  of  Sullivan  County  plan 
to  improve  three  miles  of  the  Bristol-Kingsport-Knoxville 
Pike  between  Eden  Ridge  and  King-sport.  Bonds  for  $100,000 
were  recently  voted  for  highway  improvements.    Noted  June  3. 

Dayton,  Tenn. — The  Commissioners  of  Rhea  County  plan 
an  expenditure  of  $500,000  for  the  construction  of  highways. 
Part  of  this  amount  will  be  used  for  constructing  about  32 
miles  of  the  Dixie  Highway.  J.  H.  Hoskins  is  Ch.  Engr., 
County  Highway  Comrs. 

Sweetwater,  Tenn. — An  election  will  be  held  Sept.  30  to 
vote  on  the  question  of  issuing  $5000  in  bonds,  the  proceeds 
of  which  will  be  used  for  improving-  a  number  of  streets. 

Albany,  Ky. — The  citizens  have  voted  in  favor  of  issuing- 
$50,000  in  bonds,  the  proceeds  of  which  will  be  used  for  the 
construction  of  the  Dixie  Highway  through  Clinton  County. 

Jamestown,  Ky. — At  an  election  held  Aug.  21  the  citizens 
voted  in  favor  of  the  question  of  issuing  $100,000  in  bonds. 
The  proceeds  will  be  used  for  constructing  roads. 

+Madisonville,  Ky. — A  contract  for  the  construction  of  one 
mile  of  macadam  road  has  been  awarded  to  N.  E  STONE. 
Madisonville,  at  $5413 

+  Vanoeburff,  Kt. — A  contract  has  been  awarded  to  W.  T. 
COOPER  &  CO.,  at  $25,121,  for  grading  and  shaping  the  river 
road. 

Bexley,  Ohio — Bonds  for  $124,000  have  been  sold.  The 
proceeds  will  be  used  for  improving  a  number  of  streets. 
Noted  July  22. 

Bowling  Green,  Ohio — Bonds  for  $26,000  have  been  sold. 
The  proceeds  will  be  used  for  improving  the  roads  in  Wood 
County. 

Dayton,  Ohio — Bids  will  be  received  until  noon,  Sept.  21, 
bv  Walter  H.  Aszling,  Clk..  Bd.  of  County  Comrs.,  for  the 
purchase  of  $30,000  in  bonds,  the  proceeds  of  which  will  be 
used  for  improving  a  number  of  highways. 

Postoria,  Ohio- — Bonds  for  $13,290  have  been  sold.  The 
proceeds  will  be  used  for  improving  a  number  of  streets  of 
the  city. 

+I,ima,  Ohio — A  contract  for  paving  State  St.  between 
Cole  St.  and  Woodlawn  Ave.  has  been  awarded  to  HENRY  S. 
ENCK,  at  $8614. 

♦Marion,  Ohio — Contracts  have  been  awarded  for  paving 
the  Marion-Bucyrus  Pike  to  P.  DRAKE  &  SONS  at  $20,227; 
resurfacing-  the  main  road  from  Prospect  to  the  Delaware 
County  line  to  S.  M.  WOOLEY,  at  $2828. 

+Miamshurs,  Ohio — The  contract  for  paving  North  Main 
St.  with  Carlisle  brick  block  has  been  awarded  to  BIGLER 
BROS.,   Middletown,  at  $19,599. 

+MiddeItown,  Ohio — Contracts  have  been  awarded  for  pav- 
ing First  St.  with  asphalt  to  the  ANDREWS  ASPHALT  CO.. 
Hamilton,  at  $15,869:  constructing  concrete  pavement  on 
Woodlawn  Ave.  to  STRODTBECK  BROS.,  Middletown,  at 
$21,860. 

New  Washington,  Ohio  —  Bonds  for  $11,000  have  been 
sold.  The  proceeds  will  be  used  for  improving  a  number  of 
streets. 

+Bawson,  Ohio — C.  B.  HALL  &  SON,  at  $9000,  has  been 
awarded  the  contract  for  paving-  Main  St. 

+Tole<lo,  Ohio — Contracts  have  been  awarded  for  pa.ving- 
seven  miles  of  the  Mominee  Road  in  Jerusalem  and  Oregon 
Township  to  GARRTGAN  BROS.,  at  $67,988:  Marengo  St., 
Adams  Township  and  Lake  St..  Washington  Township,  to 
DOAN  &  LANGENDERFER,  at  $3302  and  $2375  respectively. 
Noted  Aug-.  19  and  26. 

XThrichsville,  Ohio — Bonds  for  $12,000  have  been  sold.  The 
proceeds  will  be  used  for  paving-  one  mile  of  the  Newport  Rd., 
beginning  at  the  Uhrichsville  corporation  line. 

Westerville.  Ohio — Bids  will  be  received  until  Sent.  23  by 
R.  D.  Bennett,  Village  Clk..  for  the  purchase  of  $23,000  in 
bonds.  The  proceeds  will  be  used  for  imnrovlng-  Winter  St. 
from  State  to  Vine  St.,  Vine  St.  from  Broadway  to  the  Countv 
line  and  West  Home  St.  from  State  to  West  St.    Noted  July  8. 

+Zanesville,  Ohio — The  contract  for  improving  Adamson- 
ville  Rd.  with  nonbituminous  slag  macadam  has  been  awarded 
to  AYERS  &  KAPPES,  Zanesville,  at  $127,099.    Noted  Sept.  2. 

Anderson,  Ind. — Bids  will  be  received  by  the  Commissioners 
of  Madison  County  until  10  a.m.,  Sent.  15,  for  the  construc- 
tion of  a  concrete  road  in  Anderson  Township.  J.  B.  Benefiel 
is  Audr. 

Danville,  Ind.— Bids  will  be  received  by  G.  Macomber, 
Treas.  Hendricks  County,  until  Sept.  15  for  the  purchase  of 
$21,600  and  $13,600  in  bonds.  The  proceeds  will  be  used  for 
improving-  various  highways. 

Delphi,  Ind. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $50,000  in  bonds.  The  proceeds 
will  be  used  for  improving  a  number  of  roads  in  Carroll 
County. 

Frankfort,  Ind. — Bonds  for  $31,280  have  been  sold  The 
proceeds  will  be  used  for  improving  a  number  of  roads. 

+r;oshen,  Ind. — AMANDUS  M.  SMITH,  Elkhart,  at  $57,775, 
has  been  awarded  the  contract  for  paving  the  Elkhart-Goshen 
Rd.  with  concrete  in  Concord  Township. 

Lafayette,  Ind. — The  City  Council  has  passed  an  ordinance 
authorizing  the  Board  of  Public  Works  to  improve  16th  St. 
between  Salem  and  Union  St.  and  to  construct  cement  side- 
walks on  both  sides  of  Erie  St.  between  Ferry  and  North  St. 

Noblesville,  Ind. — Bids  will  be  received  until  10  a.m.,  Sept. 
11  bv  the  Commissioners  of  Hamilton  County  for  the  con- 
struction of  a  road  in  Noblesville  Township.  W.  O.  Horton  is 
Audr. 

+South  Bend.  Ind. — A  contract  for  paving  Franklin  St. 
with  brick  has  been  awarded  to  C.  H.  DeFREES,  South  Bend, 
at  $13,518. 

South  Bend.  Ind. — Bids  will  be  received  until  Sept.  14  by 
Fred  W.  Martin,  Treas.  St.  Joseph  County,  for  the  sale_  of 
$56,000  in  bonds.  The  proceeds  will  be  used  for  improving 
various  highways. 


+ Amboy,  III. — A  contract  for  paving  Plant  St.  has  be-  n 
awarded  to  HENRY  ZOLPHER  &  SONS,  Mendota,  at  $938!.. 

+ItloominKton,  111. — The  Board  of  Local  Improvements  has 
awarded  the  contract  for  paving  Beecher  St.  and  Franklin 
Ave.  to  I.  D.  LAIN,  Bloomington,  at  $15,715. 

Bloomington,  111. — Bids  will  soon  be  received  for  paving 
Beecher  St.  between  East  and  Park  St.  and  Franklin  Ave. 
between  Beecher  and  Division  St. 

Deeatur,  III. — Bids  will  be  received  about  Sept.  16  for  con- 
structing a  combined  curb  and  gutter  and  for  17,000  sq.yd. 
of  brick  pavement  on  a  5-in.  concrete  foundation. 

Edwnrdsville,  III. — Plans  are  being  considered  by  the  city 
for  paving  with  brick,  on  a  6-in.  concrete  and  combination 
curb,  Randle,  Center  and  Buchanan  St.  G.  Schaffer,  Bohn 
Bldg.,  is  Engr. 

Herrin.  111. — Bonds  for  $75,000  have  been  voted.  The  pro- 
ceeds will  be  used  for  the  construction  of  hard  roads  in  Her- 
rin Township. 

Jacksonville,  111. — The  Board  of  Local  Improvements  con- 
templates reparing-  West  State  St. 

Mattoon,  111. —  (Official) — The  City  Council  has  decided  to 
postpone  the  paving  of  South  18th  St.  until  next  year.  John 
A.  Goetz  is  City  Engr.    Noted  Aug.  26. 

Maywood,  111, — Bonds  for  $26,000  have  been  sold.  The  pro- 
ceeds will  be  used  for  street  improvements 

Springfield,  111. — The  Board  of  Local  Improvements  of 
Pleasure  Driveway  and  Park  District  plan  to  pave  Grand  Blvd. 
with  asphalt.    Estimated  cost,  $12,000. 

+  < ;  rand  Bapids,  Wis. —  (Official) — The  Board  of  Public 
Works  has  awarded  the  contract  for  paving  Grand  Ave.  to 
GEORGE  R.  KERCHIE.  Madison,  Wis.,  at  about  $7000.  E.  L. 
Brown  is  City  Clk.    Noted  Aug.  19. 

+Neodesha,  Wis.  —  The  contract  for  paving-  Wisconsin, 
Osage,  Towa,  Ninth  and  Church  St.  has  been  awarded  to  the 
VAN  HAFFTEN  CONSTRUCTION  CO.,  Joplin,  Mo.,  at  $19,383. 

Ames,  Iowa — The  City  Council  has  voted  to  pave  various 
streets  and  avenues  of  the  city. 

+  Duluth,  Minn. — A  contract  for  paving  Colorado  St.  has 
been  awarded  to  J.  JOHNSON,  at  $9750. 

+  shakopee,  Minn. —  (Official) — The  contract  for  improving 
State  Rd.  No.  13  has  been  awarded  to  J.  J.  MERGEUS,  Excel- 
sior, at  $11,400.    A.  J.  Mayer  is  County  Audr.    Noted  Aug.  12. 

Cherryvale,  Kan. — The  city  contemplates  paving  Liberty 
St.  with  vertical  fiber  block  on  rolled  cinder  foundation. 

Independence,  Kan. — Bids  will  soon  be  r  .eived  for  improv- 
ing a  number  of  streets  of  the  city.  The  work  will  include 
4655  cq.vd.  of  vitrified  brick  pavement  on  a  6-in.  macadam 
base,  2900  ft.  of  cement  curb  and  gutter  and  1700  sq.yd.  of 
grading.    George  E.  Weaver  is  City  Engr. 

Pittsburg,  Kan. — Bids  will  soon  be  received  for  paving 
with  brick,  concrete  or  national  pavement  12  blocks  on  Wal- 
nut and  College  Ave.    L.  E.  Curfman  is  City  Engr. 

Wichita,  Kan. — According  to  press  reports  bids  will  be 
asked  in  about  60  davs  for  the  construction  of  eight  miles 
of  20-ft.  sand  clav  road  with  a  16-ft.  crown  of  hard  dirt  in 
Sedgwick  County.    Edgar  V.  Moore  is  County  Engr. 

+  Untie.  Mont. — A  contract  for  paving  6000  sq.yd.  of  Main 
St.  has  been  awarded  to  J.  R.  SILVER,  Butte,  at  $3.25  per 
sq.yd.     Noted  July  15. 

+Missoula,  Mont. —  (Official) — A  contract  for  improving 
Pine  St.  has  been  awarded  to  J.  C.  MAGUIRE,  State  Bank 
Bldg.,  Butte,  at  $13,400.    Noted  Aug.  19. 

Missoula,  Mont. — The  City  Council  plans  to  pave  East  Front 
St.  in  Special  District  No.  37.    L.  E.  Harris  is  City  Clk. 

+Joplin,  Mo. — The  contract  for  paving  East  Eighth  St.  from 
Main  St.  to  the  St.  Louis  &  San  Francisco  R.R.  with  concrete 
has  been  awarded  to  V  E.  KOCH,  Joplin,  at  $8206. 

Kansas  City,  Mo. — According  to  press  reports  the  Board  of 
Public  Works  will  pave  McGee  St.  from  15th  to  20th  St.  with 
creosoted  wood  blocks. 

Mansfield,  Mo. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $15,000  in  bonds.  The  pro- 
ceeds will  be  used  for  constructing  roads. 

Seymour,  Mo. — At  a  recent  election  the  citizens  voted  in 
favor'of  the  question  of  issuing  $30,000  in  bonds,  the  proceeds 
of  which  will  be  used  for  the  construction  of  roads. 

Paragould,  Ark. — A  petition  has  been  presented  to  the 
Citv  Council  to  form  a  new  paving  district  to  include  about 
10,000  sq.yd.  of  paving. 

Anftieton,  Tex. — A  bond  issue  of  $103,000  for  the  construc- 
tion of  roads  in  Road  District  No.  3  has  been  authorized  by 
the  Commissioners  Court. 

Beaumont,  Tex. — Bids  will  be  received  until  10  a.m.,  Oct  5. 
bv  J  G  Sutton,  Citv  Secv.  for  the  sale  of  $85,000  m  bonds. 
The  proceeds  will  be  used  for  improving  various  streets. 
Noted  Apr.  22  and  June  10. 

Brazoria,  Tex. — At  a  recent  election  the  citizens  voted  in 
favor  of  issuing  $150,000  in  bonds.  The  proceeds  will  be  used 
for  constructing  roads  in  Brazoria  Road  District. 

Bryan.  Tex. — Bonds  for  $400,000  have  been  sold.  The  pro- 
ceeds will  be  used  for  constructing  roads. 

Cleveland.  Tex.— Bonds  for  $200,000  have  been  voted.  The 
proceeds  will  be  used  for  constructing-  roads  in  Cleveland 
Road  District. 

Dallas,  Tex. — The  Board  of  City  Commissioners  has  author- 
ized the  paving  of  Victor  St.  from  Renderson  to  Lowell  fat. 
J.  M.  Preston  is  City  Engr. 

Liberty,  Tex.— A  bond  issue  of  $25,000  has  been  approved 
by  the  Attorney  General.  The  proceeds  will  be  used  for  con- 
structing roads  in  Road  District  No.  1. 

Tavlor,  Tex. — The  citv  plans  to  pave  a  number  of  streets 
at  an  "estimated  cost  of  $300,000.    W.  E.  Dozier  is  City  Ensrr. 

Coeur  d'AIene,  Idaho — E.  M  Booth,  State  Engr.,  and  the 
County  Commissioners  contemplate  the  construction  of  a  per- 
manent highway  from  the  city  to  the  Shoshone  County  line. 
The  estimated  cost  is  $24,000. 


September  9,  1915 


ENGINEERING  NEWS 


179 


Cottonwood,  Idaho — The  Board  of  City  Trustees  plans  to 
pave  the  main  business  streets  of  the  city  Estimated  cost 
between  $12,000  and  $18,000. 

Soda  Springs,  Idaho — The  City  Council  has  passed  an 
ordinance  authorizing  the  construction  of  concrete  sidewalks 
in  Improvement  District  No.  21.  Estimated  cost,  $50,000.  Paul 
Tipton  is  City  Clk. 

♦Park  City,  Utah — The  City  Council  has  awarded  the 
contract  for  paving  in  District  No.  5  to  JOHN  NYMAN. 

Globe,  Ariz. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $50,000  in  bonds.  The  pro- 
ceeds will  be  used  for  the  construction  of  roads  in  Gila  County. 

♦Olympia,  Wash. — A  contract  for  improving  14  miles  of 
McClellan  Pass  Highway  between  Natches  and  Summit  in 
Yakima  County  has  been  awarded  to  REJOTTE,  FOBERT  & 
WINTERS,  Spokane,  at  $27,536.     Noted  July  29. 

Pasco,  Wash. — Plans  are  being  prepared  by  the  J.  W.  Ham- 
ilton Co.,  Engr.,  for  macadamizing  about  10  miles  of  county 
highway. 

Seattle,  Wash. — The  Puget  Sound  Bridge  &  Dredging  Co., 
Central  Bldg.,  at  $92,250,  submitted  the  lowest  bid  for  improv- 
ing Alki  Ave. 

Seattle,  Wash. — Plans  are  being  considered  by  the  City 
Council  for  paving  with  asphalt  a  portion  of  Bailey,  Vale,  42d 
and  43d  St.  and  12th  Ave. 

♦Tacoma,  Wash. — The  contract  for  improving  Permanent 
Highway  No.  5-A  has  been  awarded  to  the  WASHINGTON 
PAVING  CO.,  Savage-Scofield  Bldg.,  Tacoma,  at  $76,549.  Noted 
Aug.  5. 

Walla  Walla,  Wash. — The  City  Council  has  voted  to  pave 
and  construct  concrete  sidewalks  on  Fourth  St.  at  an  esti- 
mated cost  of  $16,000. 

Oregon  City,  Ore. — The  City  Council  plans  to  pave  portions 
of  various  streets  with  asphaltic  concrete. 

Salem,  Ore. — According  to  press  reports  the  city  plans  to 
pave  the  fair  ground  road  with  asphaltic  concrete  at  an  esti- 
mated cost  of  $10,000. 

Anaheim,  Calif. — Bids  will  be  asked  in  about  90  days  for 
paving  with  asphalt  on  a  concrete  base  and  foundation  Broad- 
way, East  Broadway  and  West  Broadway.  Estimated  cost, 
$92,400.    W.  E.  Stewart  is  City  Engr. 

Eureka,  Calif. — Press  reports  state  that  a  highway  will  be 
constructed  through  Humboldt  County  by  state  aid.  Esti- 
mated cost,  $300,000. 

+Livermore,  Calif. — Press  reports  state  that  the  contract 
for  paving  East  First  St.  has  been  awarded  to  the  CALI- 
FORNIA BITULITHIC  CO.,  at  $14,225. 

Los  Angeles,  Calif. — The  Brashear-Burns  Co.,  at  $12,949, 
submitted  the  lowest  bid  for  improving  Jefferson  Ave.  between 
Montana  Ave.  and  Montecito  Ave. 

^Stockton,  Calif. — The  City  Council  has  awarded  the  con- 
tract for  the  improvement  of  East  St.  between  Poplar  and 
North  St.  to  the  FEDERAL  CONSTRUCTION  CO.,  at  $9348. 

Stockton,  Calif. — The  City  Council  plans  to  improve  Mar- 
ket St.  between  Fair  Oaks  Ave.  and  Filbert  St.,  at  an  estimated 
cost  of  $300,000. 

Venturi,  Calif. — At  a  recent  election  the  citizens  voted  in 
favor  of  the  question  of  issuing  $1,000,000  in  bonds.  The  pro- 
ceeds will  be  used  for  constructing  roads 

♦Ottawa,  Ont. — The  contract  for  paving  Preston  St.  with 
asphalt  has  been  awarded  to  the  OTTAWA  CONSTRUCTION 
CO.,  Central  Chambers,  Ottawa,  at  $103,000. 

INDUSTRIAL,  WORKS 

Holyoke,  Mass. — The  Holyoke  Supply  Co.  plans  the  con- 
struction of  a  three-story,  100xl20-ft.  building  at  Appleton 
and  Race  St.,  to  cost  $50,000. 

New  Bedford,  Mass. — J.  C.  Rhodes  &  Co.  will  build  a  three- 
story  addition  to  its  factory  at  123  Front  St. 

Speneer,  Mass. — The  Spencer  Wire  Co.  will  build  a  four- 
story,  48xll0-ft.  brick  mill.    H.  W.  Goddard  is  Pres. 

♦Springfield,  Mass. — The  CASPER  RANGER  CONSTRUC- 
TION CO.  has  been  awarded  the  contract  for  the  construction 
of  a  one-story,  170x300-ft.  addition  to  the  Bosch  Magneto  Co., 
to  cost  $75,000. 

+  Springdale,  Mass. — J.  W.  BISHOP  &  CO.,  Worcester,  Mass., 
has  been  awarded  the  contract  for  the  construction  of  a  brick 
dyehouse  for  the  Springdale  Finishing  Co.  The  estimated 
cost  is  $50,000. 

♦Springfield,  Mass. — FRED  T.  LEY  &  CO.  has  been  awarded 
the  contract  for  the  construction  of  a  brick  and  steel  ware- 
house on  Atlantic  Ave.  for  the  Loose-Wiles  Biscuit  Co.  The 
estimated  cost  is  $10,000. 

Wollaston,  Mass. — The  Tubular  Rivet  Co.,  Linden  St.,  plans 
the  construction  of  a  50xl7S-ft.,  brick  addition  to  its  plant, 
to  cost  $12,000. 

♦Worcester,  Mass.— The  EDWARD  F.  MINER  CO.,  25  Foster 
St.,  has  been  awarded  the  contract  for  the  construction  of 
a  two-story,  80xl00-ft.,  brick  warehouse  for  the  Pratt  & 
Inman  Co. 

Bridgeport,  Conn. — The  Royal  Equipment  Co.,  Bostwick 
Ave.,  will  add  a  third  story  to  its  60x200-ft.,  brick  factory. 

^Bristol,  Conn. — The  Bristol  Mfg.  Co.  has  awarded  the 
contract  for  the  construction  of  a  six-story,  53xl43-ft  brick 
factory  to  the  TORRINGTON  BUILDING  CO.,  Torrington,  Conn. 

Bristol,  Conn. — The  Bristol  Brass  Co.,  Bristol,  Conn.,  will 
build  a  one-story,  125x300-ft.  addition  to  its  plant,  to  cost 
$30,000. 

Chicopee  Falls,  Mass. — The  Lamb  Knitting  Machinery  Co. 
will  build  a  brick  and  reinforced-concrete  addition  to  its 
plant  on  Bridge  St.     The  estimated  cost  is  $10,000. 

Derby,  Conn. — The  Union  Fabrip  Co.  plans  the  construction 
of  a  three-story  addition  to  its  plant  on  Housatonic  Ave. 


Stamford,  Conn. — Plans  have  been  prepared  by  the  Harris 
Construction  Co.,  Arch.,  for  the  construction  of  a  two-story, 
]00xl00-ft.,  tile  and  concrete  garage  on  Summer  St.  for  the 
Mechaley  Auto  Co. 

♦Woonsooket,  R.  I. — The  J.  W.  BISHOP  CO.,  Worcester, 
Mass.,  has  been  awarded  the  contract  for  the  construction  of 
a  two-story,  90xl30-ft.,  brick  addition  to  the  plant  of  the 
Blackstone  Mfg.  Co. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — The  Consumers 
Biscuit  &  Mfg.  Co.,  517  W.  19th  St.  (Borough  of  Manhattan), 
will  build  a  three-story,  100xll0-ft.,  brick  factory  at  45-53 
Clinton  Ave.,  to  cost  $100,000. 

Rochester,  N.  Y. — The  Vacuum  Oil  Co.  will  build  an  80x96- 
ft.  warehouse  on  Exchange  St.,  to  cost  $18,000. 

+Camden,  NT.  J. — The  contract  for  the  construction  of  a 
one-story,  42xl63-ft.  factory  at  Ninth  and  Bailey  St.,  for  the 
Wood  Mfg.  Co.,  has  been  awarded  to  FRANK  TURNER 
Peuckert  &  Wunder,  310  Chestnut  St.,  Philadelphia,  Penn.,  is 
Arch.    Estimated  cost,  $30,000. 

Cape  May,  N.  J. — The  Bethlehem  Steel  Co.  plans  the  con- 
struction of  a  munitions  factory  to  cost  $30,000. 

+Allentown,  Penn. —  (Official) — C.  P.  Clauser,  Secy.,  Allen- 
town  Dairy  Co.,  has  awarded  the  contract  for  the  construction 
of  a  pasteurizing  plant  to  SHAFFER  &  LANDENSLAGER 
112  North  5th  St.    Noted  Aug.  26. 

+Beaver  Falls,  Penn.— JOHN  M.  HUGHES  has  been  award- 
ed the  contract  for  the  construction  of  a  plant  for  the  O  O 
&  E.  P.  Townsend  Mfg.  Co.,  Fallston,  Penn.,  to  replace  the 
one  destroyed  by  fire  at  a  loss  of  $100,000. 

♦Philadelphia,  Penn. — The  contract  for  the  construction  of 
a  110xl80-ft.  factory  at  Belfield  and  Stenton  Ave.  for  the 
National  Umbrella  Frame  Co.,  has  been  awarded  to  the 
WILLIAM  STEELE  &  SONS  CO.,  1600  Arch  St. 

♦  Philadelphia,  Penn. — The  contract  for  the  construction  of 
a  cooper  shop  and  pump-house  at  Delaware  Ave.  and  Mifflin 
SL,  for  the  Berg  Distilling  Co.,  has  been  awarded  to  the 
JOSEPH  LEVIN  CO. 

Pittsburgh,  Penn. — The  Packard  Motor  Co.  will  build  a 
three-story,  brick  and  stone  building  at  Baum  Blvd.  and 
Enfield  St.,  to  cost  $300,000. 

Pittsburgh,  Penn. — The  Painter-Dunn  Co.  will  build  a  three- 
story,  125xl80-ft.  garage  and  auto  sales  building  on  Center 
Ave. 

♦Reading,  Penn. — L.  H.  FOCHT  &  SON  has  been  awarded 
the  contract  for  the  construction  of  a  three-story,  135xl37-ft 
brick  mill  at  Ninth  and  Cotton  St.  for  Joseph  Bancroft  & 
Sons.    The  estimated  cost  is  $30,000. 

Baltimore,  Md. — The  contract  will  soon  be  awarded  for 
the  construction  of  a  one-story,  100xl05-ft.,  brick  warehouse 
on  North  Ave.  for  Linwood  Clark. 

♦Baltimore,  Md. — The  Baltimore  Drydocks  &  Shipbuilding 
Co.  has  awarded  the  contract  for  the  construction  of  a  shop 
to  the  CHESAPEAKE  IRON  WORKS.  The  estimated  cost  is 
$100,000. 

♦Hagerstown,  Md. — Peuchert  &  Wunder,  Arch.,  310  Chest- 
nut St.,  Philadelphia,  Penn.,  has  awarded  the  contract  to  the 
CONSOLIDATED  .ENGINEERING  CO.,  Baltimore,  Md.,  for  the 
construction  of  a  two-story,  100xl90-ft.,  brick  and  reinforced- 
concrete  factory  for  the  Pangborn  Corporation.  The  estimated 
cost  is  $60,000.    Noted  July  1,  8  and  22. 

♦Portsmouth,  Va. — The  Seaboard  Air  Line  Ry.  has  awarded 
the  contract  to  the  CHRISTIAN  CONSTRUCTION  CO.,  Durham, 
N.  C,  for  the  rebuilding  of  its  shops  which  were  destroyed  by 
fire.    The  estimated  cost  is  $200,000. 

♦  Gastonia,  N.  C. — J.  A.  JONES,  Charlotte,  N.  C,  has  been 
awarded  the  contract  for  the  construction  of  a  two-story 
60x200-ft.,  brick  addition  to  the  Arlington  Mills.  The  esti- 
mated cost  is  $20,000. 

♦Winston-Salem,  IV.  C. — The  P.  H.  Hanes  Knitting  Co.  has 
awarded  the  contract  for  the  construction  of  a  two-story, 
127x300-ft.,  brick  and  steel  mill  to  the  TRAVERS-WOOD  CO. 

Newman,  Ga. — The  Newman  Cotton  Mills  will  build  a  three- 
story,  60x60-ft.,  brick  mill  to  cost  about  $10,000.  J.  E.  Sirrine 
Greenville,  S.  O,  is  Engr. 

♦Maysville,  Ky. — The  Maysville  Cotton  Mills  has  awarded 
the  contract  to  HARDING  &  SIMONS  for  the  construction  of 
a  three-story,  70xll6-ft.  warehouse.  J.  E.  Sirrine,  Greenville 
S.  C,  is  Arch.    Noted  Aug.  12. 

Akron,  Ohio — Plans  have  been  prepared  by  the  Osborn 
Engineering  Co.,  740  Engineers  Bldg.,  for  the  construction  of 
a  three-story  factory  for  the  Western  Tire  &  Rubber  Co.,  to 
contain  940,000  sq.ft.  of  floor  space.    M.  O.  Neil  is  Pres. 

Cleveland,  Ohio — The  Independent  Towel  Supply  Co.,  1822 
Central  Ave.,  will  build  a  two-story  addition  to  its  factory 
The  estimated  cost  is  $25,000.  E.  F.  Gibbons,  510  Erie  Bldg. 
is  Arch. 

Cleveland,  Ohio — Plans  have  been  prepared  by  W.  J.  Carter, 
Arch.,  1423  Illuminating  Bldg.,  for  the  construction  of  a 
six-story  warehouse  at  Rockwell  and  East  Sixth  St.,  for  the 
$1?5M00 Pattison   SuPP1^   Co->   st-   Clair   St.     Estimated  cost, 

♦Dayton,  Ohio — The  Piatt  Iron  Works,  Keowee  St.,  has 
awarded  the  contract  for  the  construction  of  a  125x300-ft 
addition  to  its  plant  to  the  CONCRETE  STEEL  CONSTRUC- 
TION CO.    The  estimated  cost  is  $35,000. 

Indianapolis,  Ind. — The  Pathfinder  Co.  plans  the  construc- 
tion of  a  60x400-ft.  addition  to  its  plant. 

♦Kalamazoo,  Mich. — The  Rex  Paper  Mills  Co.  has  awarded 
the  contract  for  the  construction  of  four  buildings  to  the 
HAUSER- OWEN- AMES  CO.,  Grand  Rapids,  Mich.  The  esti- 
mated cost  is  $68,000. 

Chicago,  III.- — Edgar  G.  Frady,  Pres.,  Cole  Motor  Co.  of 
Illinois,  plans  the  construction  of  a  four-story,  50xl60-ft. 
building  at  2326-28  Indiana  Ave.,  to  cost  about  $70,000- 
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Chicago,  111. — The  Republic  Box  Co.  will  build  a  three- 
story  factory  at  913  North  Halsted  St.  Holabird  &  Roche, 
104  South  Michigan  Ave.,  is  Arch. 

Chicago,  111. — The  Empire  Fireproof  Storage  &  Van  Co., 
72nd  PI.,  will  build  a  seven-story  storage  warehouse  on  Stony 
Island  Ave.,  to  cost  $100,000. 

+West  Duluth,  Minn. —  (Duluth  post  office) — The  contract 
for  the  construction  of  an  $18,000  addition  to  the  factory  of 
the  Western  Rug  Co.  has  been  awarded  to  EMIL  J.  ZAUFT. 
A.  W.  Puck  is  Arch. 

Wichita,  Kan. — The  Standard  Oil  Co.  has  purchased  a  site 
and  will  build  a  plant  at  an  estimated  cost  of  $100,000. 

Lincoln,  Neb. — The  Plattner-Yale  Mfg.  Co.  will  build  a 
plant  at  22nd  and  X  St.,  to  cost  $50,000. 

+Chillieothe,  Mo. — The  contract  for  the  construction  of  a 
three-story  garage  on  South  Locust  St.  for  the  Chillicothe 
Automobile  &  Supply  Co.  has  been  awarded  to  S.  E.  SHULTZ, 
at  $38,785.  Other  bidders  were:  C.  B.  Crosby,  $39,317;  Dumas 
Construction  Co.,  $41,200;  G.  W.  Miller,  $40,295;.  Ray  &  Son, 
$45,600. 

Pine  Bluff,  Ark. — It  is  reported  that  plans  are  being  pre- 
pared for  the  construction  of  a  $50,000  mill  for  the  Marco 
Milling  Co.    Elmo  Marsh  is  Pres. 

El  Paso,  Tex. — Swift  &  Co.,  Chicago,  111.,  will  rebuild  its 
plant  which  was  recently  destroyed  by  fire.  J.  S.  Thompson  is 
Local  Representative.    The  estimated  cost  is  $30,000. 

West  Tulsa,  Okla. — The  Tulsa  Boiler  Co.  will  build  a  factory 
at  an  estimated  cost  of  $60,000. 

Portland,  Ore. — W.  B.  Glafke  plans  the  construction  of  a 
cold-storage  plant  and  warehouse  at  East  Third  and  East 
Alder  St.,  to  cost  about  $50,000.    Camp  &  Du  Puy  is  Arch. 

+Portland,  Ore. — The  contract  has  been  awarded  to  Q.  L. 
KILGREEN  for  the  construction  of  a  warehouse  for  Mrs. 
Fannie  E.  Brown,  at  $25,000.  Sutton  &  Whitney  is  Arch. 
Noted  Aug.  26. 

+The  Dalles,  Ore. — The  Oregon-Washington  R.R.  &  Navi- 
gation Co.  has  awarded  the  contract  for  the  construction 
of  a  roundhouse,  machine  shop  and  power  plant  to  NETTLE- 
TON,  BRUCE  &  ESCHBACH,  Seattle,  Wash.  The  estimated 
cost  is  $50,000. 

+Ford  City,  Ont. — WELLS  &  GREY  has  been  awarded  the 
contract  for  the  construction  of  a  $60,000  addition  to  the  plant 
of  the  Ford  Motor  Co.,  Detroit,  Mich. 

FEDERAL.  GOVERNMENT  WORK 

+Post  Office — Gardiner,  Maine — The  contract  for  the  con- 
struction of  a  post  office  at  Gardiner  has  been  awarded  to  W. 
H.  FISSELL  &  CO.,  New  York,  N.  Y.,  at  $55,000.  Noted  Aug.  19. 

Buildings — Portland,  Maine — Bids  were  received  Sept,  2  by 
the  Acting  Supervising  Architect,  Treasury  Dept.,  Washing- 
ton D.  C,  for  the  construction  of  buildings  at  the  Quarantine 
Station,  Portland,  (a)  barracks,  (b)  storehouse,  as  follows: 
King  Lumber  Co.,  Charlottesville,  Va,  (a)  $72,385,  (b)  $2500, 
Forgione  &  Romano,  Portland,  (a)  $63,322,  (b)  $2950;  J. 
Kresse  Co.,  New  York,  N.  Y.  (a)  $65,000,  (b)  $2400;  F.  W.  Cun- 
ningham Co.,  Porcland,  (a)  $62,712,  (b)  $3615;  Mahoney  Con- 
struction Co.,  Portland,  (a)  $66,533,  (b)  $3315.  Noted  Aug. 
12. 

+*Dredging — Portland,  Maine  —  The  contract  has  been 
awarded  to  the  EASTERN  DREDGE  CO.,  East  Boston,  Mass., 
at  $37,250,  for  dredging  in  the  St.  Crois  River.  Bids  were 
opened  Aug.  16.    Noted  Aug.  26. 

Hot-Water  System — Newport,  R.  I. — Bids  were  received 
Aug.  28  by  the  Bureau  of  Yards  and  Docks,  Washington,  D.  C, 
for  installing  a  hot  water-piping  system  at  the  Naval  Hos- 
pital as  follows:  John  F.  Dalton,  1745  Amsterdam  Ave.,  New 
York,  N.  Y.,  $3877;  Ridout,  Chandler  &  Joyce,  Boston,  Mass., 
$4324;  Ray  B.  Wilson,  Jr.,  14  W.  Broadway,  Newport,  $4970, 
and  Detroit  Plumbing  Co.,  Washington,  D.  C,  $6500.  Noted 
Aug.  12. 

Post  Office — Naugatuck,  Conn. — Bids  will  be  received  until 
3  p..m,  Oct.  13,  by  Tames  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  a  post 
office  at  Naugatuck. 

-^Repairing  Break'water — Buffalo,  N.  Y.- — Bids  were  re- 
ceived Sept.  1  for  repairing  the  breakwater  at  Buffalo  as  fol- 
lows: Great  Lakes  Dredge  &  Dock  Co.,  Buffalo,  $22,870;  H. 
S.  Kerbaugh,  Inc.,  Buffalo,  $14,605;  Lake  Shore  Contracting 
Co.,  Cleveland,  Ohio,  $22,280  and  the  Coast  &  Lakes  Contract- 
ing Corporation,  New  York,  $14,055.    Noted  Aug.  19. 

Miscellaneous  Supplies — New  York,  N.  Y. — Bids  will  be 
received  until  2  p.m.,  Sept.  16,  by  the  Lighthouse  Inspector, 
Tompkinsville,  for  furnishing  miscellaneous  supplies  for  the 
fiscal  year  1916. 

Dredging — Philadelphia,  Penn. — All  bids  received  Aug.  9 
for  dredging  in  the  Delaware  River  on  Bellevue  and  Cherry 
Island  light-house  ranges  have  been  rejected  on  account  of 
being  excessive.     Noted  July  15. 

■frAir  Compressors — Pittsburgh,  Penn. — Bids  were  received 
Aug.  21  by  Lieut. -Col.  Francis  R.  Shunk,  Pittsburgh,  for  in- 
stalling air  compressors,  engines  and  turbines  as  follows: 
Foos  Gas  Engine  Co.,  Springfield,  Ohio.  Lot  2,  $3575;  Bruce- 
Macbeth  Engine  Co.,  Cleveland,  Ohio,  Lot  2,  $3705;  Turner 
Fricke  Mfg.  Co.,  Pittsburgh,  Lot  2,  $3850;  Combination  Engine 
&  Compressor  Co.,  Bradford,  Lot  1,  $6000;  Hope  Engineering 
&  Supply  Co.,  Mt.  Vernon,  Ohio,  Lot  2,  $3100;  Hall  Steam  Pump 
Co.,  Pittsburgh,  Lot  1,  $4444.    Noted  July  29. 

>Houses — Pittsburgh,  Penn. — Bids  were  received  Aug.  25 
by  Lieut. -Col.  Francis  R.  Shunk,  Pittsburgh,  for  construct- 
ing two  brick  lockkeepers'  houses  at  Dam  No.  10,  Ohio  River 
as  follows:  Guv  Johnston  Contracting  Co.,  Toronto,  Ohio, 
$11,400;  Earl  N.  Everson,  Briiliant,  Ohio,  $22,200;  McFeely 
Bros.,  Steubenville,  Ohio,  $12,900;  Schutz,  Schreiner  &  Clyde 
Co.,  Pittsburgh,  $13,250.    Noted  July  29. 

*Lock  Gates — Pittsburgh,  Penn. — Bids  were  received  for 
furnishing  steel  lock  gates,  valves  and  operating  machinery 
at  Lock  No.  6.  Monongahela  River,  as  follows:  Simonds  Mfg. 


Co.,  Pittsburgh,  $11,723;  Ellicott  Machine  Corporation,  Balti- 
more, Md.,  $9488;  Union  Foundry  &  Machine  Co.,  Pittsburgh, 
$23,931;  Thomas  Carlin's  Sons  Co.,  Pittsburgh,  $7600;  White- 
head &  Kales  Iron  Works  Detroit,  Mich.,  $29,984;  Rosedale 
Foundry  &  Machine  Co.,  Pittsburgh,  $11,095;  Penn  Bridge  Co., 
Beaver  Falls,  $23,790;  Independent  Bridge  Co.,  Pittsburgh, 
$14,500;  H.  P.  Gazzam  Machine  Co.,  Pittsburgh,  $9995  and  J.  & 
J.  B.  Milholland  Co.,  Pittsburgh,  $7995.    Noted  July  29. 

Building — Baltimore,  Md. — Bids  were  received  as  follows 
Aug.  31,  by  the  Acting  Supervising  Architect,  Treasury  Dept., 
Washington,  D.  C,  for  the  construction,  mechanical  equip- 
ment and  elevators  at  the  U.  S.  Immigration  Station,  Balti- 
more, Md.,  (a)  construction,  exclusive  of  wharf,  (b)  construc- 
tion, exclusive  of  wharf  and  administration  building,  (c) 
wharf:    Construction:    Irwin  &  Leighton,  Philadelphia,  Penn., 

(a)  $294,800,  (b)  $266,500,  (c)  $11,500;  William  Dall  Co.,  Cleve- 
land, Ohio,  (a)  $267,688,  (b)  $241,516,  (c)  $10,500;  Consolidated 
Engineering  Co.,  Baltimore,  (a)  $298,700,  (b)  $271,500,  (c) 
$11,000;  Norcross  Bros.  Co.,  Worcester,  Mass.,  (a)  $305,000,  (b) 
$275,000,  (c)  $6000;  George  E.  Wyne,  Washington,  D.  C,  (a) 
$333,000,  (b)  $301,000,  (c)  $10,100;  David  M.  Andrew  Co.,  Bal- 
timore, (a)  $292,300,  (b)  $264,300,  (c)  $11,500;  Singer  Pentz 
Co.,  Baltimore,  (a)  $286,113,  (b)  $260,807;  Morrow  Bros., 
Baltimore,  (a)  $284,100,  (b)  $256,000,  (c)  $10,370;  A.  L.  Guidone 
&  Sons,  New  York,  N.  Y.,  (a)  $277,000,  (b)  $265,450,  (c)  $10,350; 
J.  Henrv  Miller  &  Co.,  Baltimore,  (a)  $219,700,  (b)  $291,100; 
(c)  $12,000;  Henry  Smith  &  Sons  Co.,  Baltimore,  (a)  $307,000, 

(b)  $278,000,  (c(  $11,000;  Henry  S.  Ripple,  Baltimore,  (a)  $309,- 
800,  (b)  $281,000,  (c)  $9500;  McLean  Contracting  Co.,  Balti- 
more, (c)  $14,125;  M.  Yeager  &  Sons,  Danville,  111.,  (a)  $279,- 
893,  (b)  $256,893,  (c)  $11,500.  Mechanical  Equipment:  Walter 
E.  Hill  &  Co.,  Baltimore,  $97,380;  W.  G.  Cornell  Co.,  Washing- 
ton, D.  C,  $87,884;  Enterprise  Steam  &  Hot  Water  Heating 
Co.,  Baltimore,  $95,376;  Crook-Kries  &  Co.,  Baltimore,  $92,200; 
Louis  F.  Andrae  &  Co.,  Baltimore,  $95,600;  Hanlev-Casey  Me- 
chanical Equipment  Co.,  Chicago,  111.,  $98,000;  Fitzpatrick  & 
Hoepfner,  Columbus,  Ohio,  $98,800;  S.  Faith  &  Co.,  Philadel- 
phia, Penn.,  $98,700;  Riggs,  Distler  &  Stringer,  Baltimore,  $91,- 
175;  Almirall  &  Co.,  New  York,  N.  Y.,  $109,677.  Elevator  equip- 
ment: Otis  Elevator  Co.,  Washington,  D.  C,  $12,721;  Stand- 
ard Plunger  Elevator  Co.,  Worcester,  Mass.,  $10,950;  Robert 
Wetherill  &  Co.,  Chester,  Penn.,  $18,580.    Noted  Aug.  12. 

Post  Office — Wilkesboro,  N.  C. — Bids  will  be  received  until 
3  p.m.,  Oct.  14,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  the  U.  S. 
post  office  at  Wilkesboro. 

*Post  Office — Palatka,  Fla. — Bids  were  received  Aug.  27  by 
the  Acting  Supervising  Architect,  Treasury  Dept.,  Washing- 
ton, D.  C,  for  the  construction  of  a  post  office  at  Palatka, 
Fla.,  (a)  limestone;  (b)  sandstone,  as  follows:  A.  Bass- 
ford,  Tampa,  (a)  $48,321;  (b)  $49,321;  Rogers  &  Kaiser,  Chi- 
cago, 111.,  (a)  $42,582,  (b)  $45,038;  Algernon  Blair,  Montgom- 
ery, Ala.,  (a)  $41,428;  Westchester  Engineering  Co.,  White 
Plains,  N.  Y.,  (a)  $39,652,  (b)  $42,500;  Potters'  Lumber  Co., 
East  Liverpool,  Ohio,  (a)  $43,200;  Miles  &  Bradt,  Atlanta,  Ga., 
(a)  $44,900;  J.  L.  Crouse,  Greensboro,  N.  C,  (a)  $40,935,  (b) 
$41,660;  Dieter  &  Wenzel  Construction  Co.,  Wichita,  Ken.,  (a) 
$.47,523;  Gec»ge  Becking,  Chattanooga,  Tenn.,  (a)  $41,000; 
Frank  M.  Weaklev,  Portsmouth,  Va.,  (a)  $52,942;  H.  H. 
Brown,  Dothan,  Ala.,  (a)  $45,200,  (b)  $45,800;  W.  H.  Fis- 
sell  &  Co.,  New  York,  N.  Y.,  (a)  $42,300,  (b)  $44,800;  J.  S. 
Rogers  Co.,  Moorestown,  N.  J.,  (a)  $44,999,  (b)  $46,299;  Dabbs 
&  Wetmore,  Meridian,  Miss.,  (a)  $40,589,  (b)  $41,337;  New- 
port Contracting  &  Engineering  Co.,  Newport  News,  Va.,  (a) 
$44,301.     Noted  July  22. 

Post  Office — Logan,  Ohio — Bids  will  be  received  until  3 
p.m..  Oct.  14,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  constructing  a  one- 
story  and  basement  brick,  terra  cotta  and  stone-faced  post 
office  at  Logan. 

+Post  Office — Ft.  Atkinson,  Wis. — The  contract  for  the 
construction  of  a  post  office  at  Ft.  Atkinson  has  been  awarded 
to  CLARKE  CONSTRUCTION  CO.,  Danville,  111.,  at  $40,100. 
Noted  Aug.  12. 

vvoou  stave  Pip° — Newell,  S.  D. — Bids  will  be  received  un- 
til 4  p.  .m.,  Sept.  16,  <jy  the  U.  S.  Reclamation  Service,  Newell, 
for  constructing-  about  3285  ft.  of  60-in.  and  450  ft.  of  24-in. 
wood  stave  pipe. 

Floors — St.  Louis,  Mo. — Bids  were  received  Sept.  1  by  the 
Acting  Supervising  Architect.  Washington,  D.  C,  for  floor 
work  in  the  U.  S.  Customhouse  as  follows:  Kansas  City 
Marble  &  Tile  Co.,  Kansas  Citv,  $10,800;  American  &  Venetian 
Marble  Co.,  Kansas  City,  $7800;  N.  O.  Nelson  Mfg.  Co.,  St. 
Louis,  $12,888.    Noted  Aug.  12. 

+Post  Office — Corpus  Christi,  Tex. — The  contract  for  the 
construction  of  a  post  office  at  Corpus  Christi  has  been 
awarded   to   BARNES   BROS.,  Logansport,   Ind.,  at  $115,000. 

Noted  May  20. 

+*MisceIlaneous  Work — Denver,  Colo. — The  contract  has 
been  awarded  to  the  NORMAN  KER  CO.,  1123  Broadway,  New 
York,  N.  Y.,  at  $9305,  for  furnishing  flag  poles,  and  miscel- 
laneous bronze  and  iron  work  at  the  Denver  post  office.  Noted 
Sept.  2. 

+Reclamation — Yakima,  Wash.  —  The  contract  has  been 
awarded  to  DUNN  &  HOGAN,  North  Yakima,  Wash.,  for  fur- 
nishing sand  and  gravel  along  the  canals  of  the  Outlook  Irri- 
gation District,  Sunnyside  Unit,  Yakima  Irrigation  project, 
Wash.,  at  $5601. 

+Whar£ — San  Francisco,  Calif. — The  contract  has  been 
awarded  to  HYDE,  HARJES  &  CO.,  San  Francisco,  at  $9341, 
for  constructing  a  wharf  at  the  Naval  Training  Station,  San 
Francisco.    Noted  Aug.  26. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Sept.  22,  by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Agt. 
Panama  Canal,  Washington,  D.  C,  for  furnishing  miscel- 
laneous supplies. 

+Building — Pearl  Harbor,  H.  T. — The  contract  has  been 
awarded  to  BOWLER  &  INGVERSON,  Honolulu,  at  $19,890. 
for  constructing  officers'  quarters  at  the  Naval  Station.  Noted 
Aug.  26. 
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MISCELLANEOUS 

Shore  Protection — Boston,  Mass.— The  lowest  bid  submitted 
to  the  Park  Commission  for  the  construction  of  concrete 
shore  protection  in  Revere  was  from  Coleman  Bros.,  Chelsea 
at  $19,853.    Noted  Aug.  26. 

Barge  Canal  Work — Albany,  N.  Y. —  (Official) — Bids  will 
be  received  by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks., 
until  Sept.  28  for  the  following  under:  Terminal  Contract 
No.  47  for  increasing  the  height  of  dockwalls,  grading  and 
paving  the  terminal  sites  on  the  north  and  south  sides  of  the 
barge  canal,  east  of  the  Main-Delaware  Ave.  bridge  at  Tona- 
wanda  and  under  Terminal  Contract  No.  49,  grading  a  terminal 
site  in  the  village  of  Spencerport. 

Elimination  of  Grade  Crossing — Buffalo,  N.  Y. — Bids  will 
be  received  by  Edward  B.  Guthrie,  Ch.  Engr.,  436  Ellicott  Sq., 
Buffalo,  until  11  a.m.,  Sept.  15  for  the  construction  of  a  grade 
crossing  in  Bailey  Ave.,  over  the  Pennsylvania  R.R.  tracks. 

+Subway  Station — New  York,  N.  Y. —  (Borough  of  Bronx)  — 
(Official) — The  contract  for  station  finish  work  for  parts  of 
the  Seventh  Ave.,  Lexington  Ave.  and  White  Plains  Rd. 
Transit  Railroads  has  been  awarded  to  the  ALTORIA 
REALTY  &  CONSTRUCTION  CO.,  3  East  44th  St.,  New  York, 
at  $S60,636.    Noted  July  29  and  Aug.  26. 

Duct  Line — New  York,  N.  Y. —  (Borough  of  Bronx) — Bids 
will  be  received  by  the  Public  Service  Commission,  154  Nassau 
St.,  until  12:15  p.m.,  Sept.  17,  for  the  construction  of  a  duct 
line  under  a  portion  of  East  153d  St.  for  the  Seventh  Ave.- 
Lexington  Ave.  Rapid  Transit. 

Freight  Shed — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
(Official) — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr., 
Docks  and  Ferries,  Pier  A,  Battery  PI.,  until  noon,  Sept.  17, 
for  building  a  freight  shed  near  the  foot  of  30th  St.,  Brooklyn. 

+*Subway  Station — New  York,  N.  Y. —  (Borough  of  Man- 
hattan)—  (Official) — The  contract  for  the  construction  of  the 
station  finish  on  Section  No.  2,  Route  Nos.  36  and  37  of  the 
Astoria  Elevated  R.R.  has  been  awarded  to  CHARLES  MEADE 
&  CO.,  38  Park  Row,  New  York,  at  $268,102.  Noted  July  15 
and  Aug.  12. 

+Track  Supplies — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Official) — Contracts  have  been  awarded  by  the  Public 
Service  Commission  for  furnishing  track  materials  and  sup- 
plies as  follows:  Untreated  ties  and  timber,  J.  H.  BURTON  & 
CO.,  at  $1,273,856;  treated  ties  and  timber,  LONG  LEAF  PINE 
CO.,  INC.,  at  $100,362;  special  work,  order  No.  3,  RAMAPO 
IRON  WORKS,  at  $54,960;  special  work,  order  No.  4,  WIL- 
LIAM WHARTON  JR.,  &  CO.,  at  $41,907;  cast  iron,  AMERI- 
CAN BRAKE  SHOE  &  FOUNDRY  CO.,  at  $10,528;  screw  spikes, 
AMERICAN  IRON  &  STEEL  MFG.  CO.,  at  $25,741;  malleable 
iron,  FORAN  FOUNDRY  &  MFG.  CO.,  $36,118;  tie  plates  type 
A,  HERBERT  W.  LOCKWOOD,  at  $123,975;  also  tie  plate  type 
"D"  $8239;  tie  plates,  types,  "E",  "F",  "G"  and  "H"  $17,139  and 
cut  track  spikes,  at  $34,338;  tie  plates,  type  "B"  L.  D.  ROCK- 
WELL, at  $13,267;  also  type  "C",  $5,140;  bolts  and  nuts, 
OLIVER  IRON  &  STEEL  CO.,  at  $117,911.  Noted  July  29, 
and  Aug.  26. 

Jetties — Stone  Harbor,  N.  J. — Press  reports  state  that  the 
City  Council  has  authorized  the  construction  of  "V-shaped 
jetties  on  the  channel  front  between  Tuxedo  Point  and 
Shelter  Haven  Inlet. 

Coal  Pier — Baltimore,  Md. — The  Pennsylvania  R.R.  Co.  will 
revise  plans  for  the  construction  of  its  coal  pier.  A.  C.  Stand, 
Philadelphia,  is  Ch.  Engr. 

Flood  Protection — Augusta,  Ga.—  -According  to  press  reports 
the  City  Council  has  passed  a  resolution  to  call  for  bids  on 
the  purchase  of  $250,000  flood  protection  bonds. 

+Pier  Sheds— Savannah,  Ga. — The  contract  for  constructing 
pier  sheds  (exclusive  of  steel  frame  and  foundations)  has 
been  awarded  bv  the  Ocean  Steamship  Co.,  Savannah,  to 
IRWIN  &  LEIGHTON,  126  North  12th  St.,  Philadelphia.  J.  G. 
Basinger,  52  Broadway,  New  York,  N.  Y.,  is  Engr. 

Embankment — Fernwood,  Miss. — Bids  will  be  received  by 
the  Chief  Engineer,  Fenwood  &  Gulf  R.R.  Co.,  for  placing 
38,000  cu.yd.  of  embankment.  The  work  is  to  be  completed  in 
five  months. 

Pile  Foundations,  Etc. — New  Orleans,  La. — Bids  will  be  re- 
ceived by  Ernest  M.  Loeb,  Pres.  Bd.  of  Comrs.,  200  New  Or- 
leans Courthouse  Bldg.,  until  2  p.m.,  Sept.  15,  for  constructing 
the  pile  foundations  for  the  workhouse,  annex,  drier  house, 
boiler  and  transformer  house,  and  connections,  for  the  public 
grain  elevator,  at  the  foot  of  Bellecastle  St.  Ford,  Bacon  & 
Davis,  921  Canal  St.,  New  Orleans,  La.,  is  Arch. 

Speedway — Louisville,  Ky.  —  The  Louisville  Automobile 
Speedway  Co.,  Louisville,  will  be  organized  with  a  capital  of 
$250,000  to  construct  a  speedway  of  creosoted  oak. 

Retaining  Wall — Cincinnati,  Ohio — Bids  will  be  received 
by  the  Board  of  County  Commissioners  until  noon,  Sept.  17, 
for  the  construction  of  a  bridge  and  retaining  wall  on  Four 
Mile  Rd. 

+Fire  Boat  Repairs — Cleveland,  Ohio — The  contract  for  the 
rebuilding  and  repairing  of  the  fire  tug  "Clevelander"  has 
been  awarded  to  the  MANITOWOC  CO.,  at  $33,500.  A.  A. 
Benesch,  is  Dir.  of  Pub.  Ser. 

Elimination  of  Grade  Crossing — Cleveland,  Ohio — Press 
reports  state  that  preliminary  plans  have  been  approved  by 
the  City  Engineering  Commission  for  the  elimination  of  the 
grade  crossing  between  Fulton  Rd.  and  Detroit  Ave.  on  the 
New  York,  Chicago  &  St.  Louis  R.R.  The  total  cost  of  the 
elimination  will  be  $2,900,000.    The  city's  portion  is  $765,000. 

..Park  Improvement  —  Massillon.  Ohio — (Official) — Bids 
will  be  received  by  R.  J.  Krisher,  City  Audr.,  until  noon,  Sept. 
20,  for  the  purchase  of  $25,000  in  park  improvement  bonds. 

Retaining  Wall — Steubenville,  Ohio — Bids  will  be  received 
by  John  L.  Means,  County  Audr.,  until  Sept.  17,  for  construct- 
ing a  retaining  wall  on  Long  Run,  Mt.  Pleasant. 

Retaining  Wall — Youngstown,  Ohio — Bids  will  be  received 
by  the  County  Commissioners,  until  10  a.m.,  Sept.  10,  for  con- 
structing a  retaining  wall  on  MoCartney  Rd. 


Flood  Prevention — Muncie,  Ind. — It  is  reported  that  the  city 
plans  to  improve  the  White  River  for  a  distance  of  four  miles 
to  prevent  floods. 

Drainage — Adrian,  Mich. — Press  reports  that  the  county 
will  spend  about  $85,000  for  draining  the  eastern  section  of 
the  county. 

Drainage — Aledo,  111. — Bids  will  be  received  by  the  Central 
States  Engineering  Co.,  Room  402  Hershey  Bank  Bldg.,  Mus- 
catine, Iowa,  until  7:30  p.m.,  Sept.  24,  for  the  construction 
of  three  sections  of  tile  drains  in  Mercer  County,  111. 

Drainage — Des  Moines,  Iowa — According  to  press  reports, 
the  Harmon  Engineering  Co.,  Peoria,  111.,  has  been  engaged  to 
prepare  plans  for  reclaiming  about  23,000  acres  of  land  along 
Skunk  River,  in  Polk,  Story  and  Jasper  counties. 

Drainage — Muscatine,  Iowa — Bids  will  be  received  by  the 
Central  States  Engineering  Co.,  Room  402,  Hershey  Bldg., 
until  Sept.  24  for  constructing  three  contract  sections  of 
drainage  aggregating  about  47  miles. 

River  Improvement — St.  Louis,  Mo. — Press  reports  state 
that  the  Board  of  Aldermen  has  been  requested  to  call  a  spe- 
cial election  for  the  purpose  of  issuing  $5,500,000  in  bonds 
for  improving  the  River  des  Peres. 

Drainage — Lonoke,  Ark. — Plans  have  been  prepared  for 
the  drainage  of  about  10,000  acres  in  Indian  Bayou  District 
No.  2  and  bids  will  soon  be  called  for.  The  Charles  Miller 
Engineering  Co.,  Southern  Trust  Bldg.,  Little  Rock,  Ark.,  is 
Engr.    The  estimated  cost  is  $40,000. 

Smokestack — El  Paso,  Tex. — It  is  reported  that  the  El  Paso 
Smelter  Co.  plans  the  erection  of  a  300-ft.  smokestack  to  cost 
about  $250,000. 

Drainage — Houston,  Tex. — It  is  planned  to  issue  $140,000 
in  bonds  for  the  construction  of  a  drainage  system. 

Natatorium —  Aberdeen,  Wash.  —  Plans  have  been  com- 
pleted for  a  swimming  pool  to  be  of  corrugated  iron,  and  a 
club  house  for  the  Aberdeen  Brewing  Co.  The  estimated  cost 
is  $15,000. 

Dike — Cathlamet,  Wash. — Bids  will  be  received  by  the  Corn- 
Commissioners  of  Diking  District  No.  1,  until  2  p.m.,  Oct.  1, 
for  constructing  a  system  of  dikes,  including  automatic  tide 
gates,  pumping  stations,  etc.  G.  H.  Kvle,  718  Spalding  Bldg., 
Portland,  Ore.,  is  Engr.    Noted  May  27  and  Aug.  19. 

Drainage — North  Yakima,  Wash. — The  citv  will  soon  hold 
an  election  to  vote  on  $80,000  in  bonds  for  the  construction 
of  the  West  Side  Drainage  District.    L.  O.  Meigs  is  City  Atty. 

Elimination  of  Grade  Crossing — Portland,  Ore. — Proceed- 
ings will  be  started  for  a  general  grade  crossing  elimination 
project  along  the  line  of  the  Oregon-Washington  R.R.  & 
Navigation  Co.  from  the  head  of  Sullivan  Gulch  to  the  city 
limits.  The  work  will  cost  about  $750,000,  and  plans  have 
been  completed.    A.  L.  Barbur  is  Audr. 

Retaining  Walls — St  John.  N.  B. — The  City  Council  plans 
to  construct  retaining  walls  on  Main.  Moore  and  Rockland 
St.  at  an  estimated  cost  of  $16,300.    H.  F.  Wardroper  is  Clk. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  following  hc(uU 
bigs:  "Industrial  Works,"  "Federal Government  Work"  and  "Miscellaneous  " 

Fulton,  N.  Y. — Plans  are  being  prepared  bv  Clarence  Brazer, 
Arch.,  1133  Broadway,  New  York,  for  the  construction  of  a 
church  and  parish  house  for  the  Zion  Episcopal  Church.  Esti- 
mated cost,  $50,000.  M  J.  Peters  is  Pastor  and  Chn.  of  Bldg. 
Com. 

Ithaca,  N.  Y. — Bids  are  being  received  by  the  Civil  Engi- 
neering- Department  of  Cornell  University  on  the  general  con- 
tract for  the  construction  of  a  one-story  reinforced-concrete 
and  tile  observatory  near  the  Agricultural  College.  The 
estimated  cost  is  $50,000.  Le  Roy  P.  Burnham,  3  Central  Ave., 
is  Arch. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Plans  are  being 
prepared  by  Gustave  E.  Steinbach,  Arch.,  15  East  40th  St., 
New  York,  for  the  construction  of  a  1%-story  church  on  Tin- 
ton  Ave.  near  155th  St.  for  the  St.  Anselm  Church.  The  esti- 
mated cost  is  $60,000  Bernard  Kevenhoester,  673  Tinton  Ave., 
is  Pastor. 

New  York,  N.  Y. —  (Borough  of  Bronx) — Bids  will  be  re- 
ceived about  Nov.  1,  by  Anthony  F.  A.  Schmitt,  Arch.,  604 
Courtland  Ave.,  for  the  construction  of  a  one-story,  100x151- 
ft.  church  at  College  Ave.  and  145th  St.  for  St.  Rita's  Church. 
The  cost  js  estimated  at  $75,000. 

j\ew  York,  N.  Y. —  (Borough  of  Brooklyn) — Plans  are  being 
prepared  by  Nelson  &  Van  Wagenen,  Arch.,  15  West  38th  St., 
New  York,  for  the  construction  of  a  church  at  Bedford  Ave. 
and  Hawthorne  St.  for  the  Congregational  Church  of  the 
Evangel.    The  estimated  cost  is  $40,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  have 
been  prepared  by  Shape  &  Bready,  Arch.,  220  West  42d  St.,  for 
the  construction  of  a  seven-story  building  at  42d  St.  and  Sec- 
ond Ave.  for  the  New  York  College  of  Dentistry.  The  estl. 
mated  cost  is  $50,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — The  Oceanic 
Investing  Co.  plans  to  construct  a  20-story  building  to  be 
known  as  the  Astor  Trust  Co.  Bldg.,  at  Fifth  Ave.  and  42d  St. 
The  eost  is  estimated  at  $1,000,000.  Montague  Flagg,  2d,  109 
Broad  St.,  is  Arch. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Edgar  A.  Levy 
will  build  an  apartment  house  at  a  cost  of  $500,000.  Schwartz 
&  Gross,  347  Fifth  Ave.,  is  Arch. 

New  York,  N.  Y. —  (Borough  of  Queens) — The  Long  Island 
Loft  Corporation  has  had  plans  prepared  for  the  construc- 
tion of  a  five-story,  54xl87-ft.,  brick  loft  building  at  Wilbur 
Ave.  and  Sunswick  St.,  Long  Island  City.  The  cost  is  esti- 
mated at  $90,000. 

New  York,  N.  Y. —  (Borough  of  Richmond) — Mason  R. 
Strong,  Arch.,  7  Wall  St,  New  York,  has  prepared  plans  for 
the  construction  of  a  three-story,  75xl47-ft.,  orphan  asylum 
at  Ft.  Wadsworth,  S.  I.,  for  the  Bethlehem  Orphans'  Home, 
Colleere  Point.  L.  I.  The  estimated  cost  is  $100,000.  Noted 
Mar.  25. 
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Syracuse,  N.  Y. — Preliminary  plans  are  being;  prepared  by 
James  I.  Meehan  Co.,  Arch.,  1611  First  North  St.,  for  the  con- 
struction of  a  five-story  clubhouse.  The  estimated  cost  is 
$100,000. 

White  Plains,  N.  Y. —  (Official) — Bids  were  received  for  the 
construction  of  a  workhouse  and  penitentiary  at  East  View, 
for  the  Westchester  County  as  follows:  Wells  Bros.  Construc- 
tion Co  366  Fifth  Ave.,  New  York,  $543,000;  John  H.  Parker 
Co.,  315  Fourth  Ave.,  New  York,  $547,695;  John  T.  Brady  &  Co., 
103  Park  Ave.,  New  York,  $54S,840;  Norcross  Bros.  Co.,  103 
Park  Ave.,  New  York,  $556,500;  George  A.  Fuller  Co.,  Ill 
Broadway,  New  York,  $560,785.  Thomas  F.  Cox,  Jr.,  is  Clk. 
of  Westchester  County  Bldg.  Comn.  Noted  July  22  and 
Aug.  19. 

Newark,  IV.  J.— The  Common  Council  has  petitioned  the 
Finance  Committee  to  appropriate  $40,000  to  be  used  for  re- 
pairs to  the  Central  Market. 

.  .  Carbondale,  Penn. — Plans  are  being  prepared  by  E.  H. 
Davis,  Arch.  Scranton,  for  the  construction  of  a  two-story, 
brick  and  concrete  high  school.    The  estimated  cost  is  $100,000. 

Indiana,  Penn. — The  Indiana  State  Normal  School  plans  to 
expend  $50,000  on  alterations  and  additions  to  its  buildings. 
James  E.  Ament  is  in  charge  of  construction. 

^-Philadelphia,  Penn. —  (Official) — WILLIAM  R.  DOUGH- 
ERTY 1608  Sansom  St.,  Philadelphia,  has  been  awarded  the 
general  contract  for  the  construction  of  a  seven-story, 
45xl79-ft.,  building  with  four  45xl75-ft.  wings  at  54th  St.  and 
Cedar  Ave.  for  the  Miserecordia  Hospital.  E.  F.  Durang  & 
Son,  12th  and  Chestnut  St.,  is  Arch    Noted  Apr.  1  and  July  15. 

^Philadelphia,  Penn. —  (Official) — The  contract  ror  the  con- 
struction of  an  immigrant  station  at  Reed  St.  Yards,  South 
Wharfs,  for  the  Pennsylvania  R.R.  has  been  awarded  to  JOHN 
N.  GILL  &  CO.,  1213-15  Filbert  St.,  Philadelphia,  at  $84,995. 
Other  bidders  were:  Fred  A.  Havens  &  Co.,  845  North  19th  St., 
$93,017;  Brann  &  Stuart  Co.,  Arcade  Bldg.,  $87,511;  Barclay, 
White  &  Co.,  $97,377:  Armstrong  &  Latta  Co.,  North  Land 
Title  Bldg.,  $87,354;  William  R.  Dougherty,  1608  Sansom  St., 
$CS,633.    Noted  July  22  and  29. 

+Pittsburgh,  Penn. — The  Finance  Committee  of  the  Board 
of  Public  Education  has  awarded  the  general  contract  for  the 
construction  of  the  South  Hills  High  School  on  Ruth  St.  to 
GOLDEN  &  CRICK,  3512  Fifth  Ave.,  Pittsburgh,  at  $224,008. 
Noted  June  10. 

♦Pittsburgh,  Penn. — The  contract  has  been  awarded  to  the 
THOMPSON-STARRETT  CO.,  at  $232,950,  for  the  construction 
of  the  Bailey  High  School,  at  Ruth,  Harwood  and  Eureka  St. 
and  Secane  St.    Noted  June  10. 

Pittsburgh,  Penn. — The  Americus  Republican  Club  plans 
the  construction  of  a  seven-story  clubhouse  at  Penn  Ave.  and 
Fourth  St.,  to  cost  about  $150,000.  F.  J.  Osterling,  316  Fourth 
Ave.,  is  Arch. 

Akron,  Ohio — Plans  have  been  prepared  by  George  J.  Ball, 
Arch.,  Crosier  St.,  for  the  construction,  of  a  two-story  home 
for  nurses  at  the  People's  Hospital.  The  cost  is  estimated  at 
$50,000.    Noted  May  13. 

Cleveland,  Ohio — Bids  will  be  received  until  noon,  Sept.  27, 
by  the  Clerk  of  Board  of  Education,  Rockwell  and  East  Sixth 
St.,  for  the  construction  of  a  school  at  Almira  Ave.  and  West 
98th  St.    Frank  G.  Hogan  is  Dir.  of  Schools. 

Evansville,  Ind. — The  Hotel  Building  Co.,  will  build  an 
eight-story  hotel,  to  be  known  as  the  Hotel  McCurdy,  at  a 
cost  of  $500,000. 

Indianapolis,  Ind. — A.  M.  Glossbrenner,  Chn.,  Organization 
Com.  of  Indianapolis  Armory  Bldg.  Assoc.,  has  prepared  tenta- 
tive plans  for  the  construction  of  an  armory  for  the  Indiana 
National  Guard.    Noted  Aug.  19. 

+  Albion,  Mich.— The  FRANK  L.  SHOEMAKER  CONSTRUC- 
TION CO.,  Kalamazoo,  has  been  awarded  the  general  contract 
for  the  construction  of  a  two-storv  physics  building  at  the 
Albion  College.    Estimated  cost,  $40,000.    Noted  Aug.  19. 

Marquette,  Mieh. — The  Board  of  Education  plans  the  con- 
struction of  a  three-storv,  brick  and  stone  high  school.  John 
D.  Chubb,  109  North  Dearborn  St.,  Chicago,  111.,  is  Arch. 
The  estimated  cost  is  $120,000.    Noted  May  27. 

Chicago,  111. — The  Cole  Motor  Co.  of  Illinois  will  build  a 
four-story  display  house  at  2326  Indiana  St.,  to  cost  $70,000. 
Edgar  C.  Frady  is  Pres. 

Chicago,  111. — Harry  W.  Rubloff  plans  the  construction  of  a 
three-story  theater  and  office  building  at  69th  and  Green  St. 
Estimated  cost,  $100,000. 

+Chippewa  Falls,  Wis. — The  contract  for  the  construction 
of  an  office  building  for  the  Edward  Rutledge  Charity  Corpor- 
ation, has  been  awarded  to  W.  J.  KINGSLEY.  Faribault,  Minn., 
at  $41,300.    Noted  July  8  and  15. 

Madison,  Wis. — Claude  &  Starck,  Arch.,  has  prepared  plans 
for  the  construction  of  a  two-story,  75xll5-ft.,  brick  school  to 
cost  $60,000. 

+  Montello,  Wis. — The  general  contract  for  the  erection  of 
the  new  Marquette  countv  courthouse  and  jail,  estimated  to 
cost  $60,000,  has  been  awarded  to  S.  D.  KNUDSEN  and  F.  D. 
BURGESS,  Waupaca,  Wis.    Noted  July  22  and  Aug.  19. 

Sheboygan,  Wis. — The  Board  of.  Public  Works  will  soon 
award  the  contract  for  the  construction  of  a  three-story,  56x 
150-ft.,  brick  and  stone  city  hall.  Herman  W.  Buemming,  521 
Jackson  St.,  Milwaukee,  Wis.,  is  Arch.  The  estimated  cost  is 
$115,000. 

+  Ames,  Iowa — The  State  Board  of  Education  has  awarded 
the  general  contract  for  the  construction  of  a  dormitory  for 
girls  at  the  Iowa  State  College  to  the  J.  B.  EVANS  CON- 
STRUCTION CO.,  Mexico,  Mo.  The  estimated  cost  is  $60,000. 
Noted  Sept.  2. 

Ames,  Iowa — All  bids  received  for  the  construction  of  a 
science  building  at  the  Iowa  State  College  have  been  rejected 
by  the  State  Board  of  Education.  New  bids  will  soon  be  re- 
ceived.   The  cost  is  estimated  at  $60,000.    Noted  Sept.  2. 


+Cherokee,  Iowa — The  general  contract  for  the  construc- 
tion of  the  Cherokee  High  School  has  been  awarded  to  PAY- 
ANT  &  BRASS,  Faribault,  Minn.,  at  $67,805.    Noted  June  17. 

Mason  City,  Iowa — The  Brotherhood  of  America  organiza- 
tion plans  to  construct  a  permanent  home  for  the  order  at 
Mason  City.    The  cost  is  estimated  at  $250,000. 

Sioux  City,  Iowa — Preliminary  plans  have  been  prepared 
by  Beuttler  &  Arnold,  Arch.,  Davidson  Auto  Blk.,  for  the  con- 
struction of  a  Masonic  Temple  at  Ninth  and  Douglas  St.  for 
the  York  Rite  Bodies.  The  estimated  cost  is  $100,000.  Noted 
Sept  2. 

+  New  Duluth,  Minn. — The  Minnesota  Steel  Co.  has  awarded 
the  contract  to  GEORGE  H.  LOUNSBERRY,  Duluth,  Minn., 
for  the  construction  of  a  brick  and  concrete  office  building 
and  chemical  laboratory.    The  estimated  cost  is  $100,000. 

+  St.  Paul.  Minn. —  (Official) — The  contract  for  the  construc- 
tion of  a  12-story,  150x200-ft.,  brick  and  stone  hotel  to  be 
known  as  the  Hillcrest  at  Dale  St.  and  Grand  Ave.  for  the 
Booth  Hotel  Co.  has  been  awarded  to  the  WELLS  BROS.  CO., 
407  Lowry  Bldg.,  St.  Paul.  The  cost  is  estimated  at  $2,000,000. 
Mark  Fitzpatrick,  17  West  Ninth  St.,  is  Arch. 

+Con=eyville,  Kan. — The  contract  for  the  construction  of  a 
two-storv  96xl43-ft.  brick  and  steel  terminal  building  for  the 
Union  Traction  Co.  has  been  awarded  to  CLEMENTS  & 
LAVERY.  The  estimated  cost  is  $40,000.  Austin  Allen,  1212 
Scarritt  Bldg.,  Kansas  City,  Mo.,  is  Arch. 

+Salina,  Kan. — The  general  contract  for  the  construction 
of  a  two-story,  108xl22-ft.,  brick'  and  concrete  church  for  the 
First  M.  E.  Church  has  been  awarded  to  J.  O.  BROWN,  Arkan- 
sas City,  at  $40,000.  A.  G.  Bennett  is  Pastor.  Wm.  T.  Schmitt, 
Oklahoma  City,  is  Arch.    Noted  July  22. 

Omaha,  Neb. — Plans  are  being  prepared  by  George  B.  Prinz, 
Arch.,  Omaha  National  Bank  Bldg.,  for  the  construction  of  a 
seven-story  Masonic  Temple  at  19th  and  Douglas  St.  The 
estimated  cost  is  $350,000.    Noted  June  10. 

+C.rand  Forks,  N.  D. — The  contract  for  the  construction 
of  an  addition  to  the  Y.  M  C.  A.  building  has  been  awarded  to 
DINNIE  BROS.,  Grand  Forks     Estimated  cost,  $40,000.  Noted 

May  27. 

Fulton,  Mo. — At  a  recent  election  the  citizens  voted  in  favor 
of  issuing  $55,000  in  bonds.  The  proceeds  will  be  used  for  the 
construction  of  a  school. 

Jennings,  Mo. —  (St.  Louis  post  office) — Plans  are  being  pre- 
pared by  Barnett,  Haynes  &  Barnett,  Arch.,  949  Century  Bldg., 
St.  Louis,  for  the  construction  of  a  group  of  buildings  near 
Jennings  for  the  Jesuit  Province  of  Missouri.     The  cost  is 

estimated  at  $400,000. 

Kansas  City,  Mo. — It  is  reported  that  plans  are  being 
drawn  for  the  construction  of  a  brick  and  reinf orced-concrete 
hotel  at  2223-25  Grand  Ave.  for  the  Frederick  Realty  &  In- 
vestment Co.  Fred  C.  Merry,  1009-11  Walnut  St.,  is  Pres.  The 
estimated  cost  is  $150,000. 

•(•Kansas  City,  Mo. — The  contract  for  the  construction  of  a 
three-storv,  77xll3-ft.,  brick  and  reinforced-concrete  hotel  at 
1416  Central  St.,  for  Neuer  Bros.,  1326-28  Main  St.,  has  been 
awarded  to  AIKEN  &  THAYER,  501  Shukert  Bldg.,  at  $60,152. 
Frederick  H.  Michaelis,  113  McGee  St.,  is  Arch. 

Cleveland,  Tex. —  (Official) — All  bids  have  been  rejected  by 
G.  O.  Bartle,  Pres.,  School  Bd.,  for  the  construction  of  a  school. 
Noted  June  17  and  Aug.  26. 

Lubbock,  Tex. — The  Commissioners'  Court  has  ordered  an 
election  for  Sept.  18  to  vote  on  issuing  $100,000  bonds,  the 
proceeds  to  be  used  for  building  a  new  court  house. 

Nacogdoches,  Tex. — At  a  recent  election  the  citizens  of 
Nacogdoches  Independent  School  District  voted  in  favor  of  a 
bond  issue  of  $45,000.  The  proceeds  will  be  used  for  the  con- 
struction of  a  school.    Noted  Aug.  19. 

+Fdmond,  Okla. — The  contract  for  the  construction  of  a 
library  and  classroom  at  the  Central  State  Normal  School  has 
been  awarded  to  KREIPKE  &  SCHAFER,  El  Reno,  Okla., 
at  $46,500. 

Colorado  Springs,  Colo. — Plans  are  being  prepared  for  the 
construction  of  an  addition  to  the  Union  Printers  Home,  for 
the  International  Typographical  Union.  Marsden  G.  Scott  is 
Pres.    The  estimated  cost  is  $50,000. 

Denver,  Colo. — The  Directors  of  the  Children's  Hospital 
plan  to  construct  a  four-story  hospital  at  19th  and  Downing 
St.  Estimated  cost,  $210,000.  Mrs  Edith  M.  Burger  is  Pres. 
of  the  hospital. 

+Miami,  Ariz. — E.  GARFIELD  has  been  awarded  the  con- 
tract for  the  construction  of  a  high  school.  Trost  &  Trost, 
Mills  Bldg.,  El  Paso,  Tex.,  is  Arch.  The  estimated  cost  is 
$70,000.     Noted  May  20. 

Seattle,  Wash. — Bids  will  soon  be  received  by  George  W. 
Lawton,  Arch.,  Alaska  Bldg.,  for  the  construction  of  a  three- 
story,  brick  and  terra  cotta  Masonic  temple  to  cost  $125,000. 

Tacoma,  Wash.  —  Plans  have  been  prepared  by  Luther 
Twitchell,  Arch.,  Savage-Scofield  Bldg.,  for  the  construction  of 
a  three-story,  reinforced-concrete  addition  to  the  Bankers 
Trust  Bldg.,  Pacific  Ave.    The  estimated  cost  is  $65,000. 

+Walla  Walla,  Wash. — The  contract  for  the  construction  of 
St.  Mary's  Hospital  has  been  awarded  to  W.  J.  BEEZER.  The 
estimated  cost  is  $250,000.    Noted  May  6,  June  3  and  July  15. 


The  Walter  A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo.,  has 
purchased  the  goodwill  and  stock  of  the  Bintliff  Supply  Co. 
The  latter  company  did  a  general  railroad,  mill  and  factory 
supply  business  and  specialized  in  the  manufacture  of  railroad 
track  tools. 

The  Webster  &  Perks  Tool  Co.,  Springfield,  Ohio,  has  con- 
solidated with  the  Bauroth  Machine  &  Tool  Co.,  Toledo,  Ohio, 
and  has  moved  the  machinery  and  equipment  of  the  latter 
plant  to  Springfield. 
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RAILWAYS — STEAM  AND  ELECTRIC 

New  York — Columbus  &  Mayville  K.R.  Co.  granted  fran- 
chise for  railway  through  Columbus  Township,  Mayville.  C. 
P.  Northrup,  Corry,  Penn.,  Pres. 

New  York — New  York  State  Rys.  asked  for  franchise  to 
extend  Elm  St.  Line,  Utica.  B.  E.  Tilton,  Utica.  Gen.  Mgr. 
Noted  Aug.  5. 

Pennsylvania — Eastern  Pennsylvania  Rys.  Co.  plans  expen- 
diture of  $216,000  for  improvements,  including  two-mile  exten- 
sion from  Nichols  St.,  Pottsville,  to  St.  Clair.  W.  B.  Rockwell, 
Pottsville,  Mgr.  and  Pur.  Agt. 

Maryland — Chambersburg,  Greencastle  &  Waynesboro  St. 
Ry.  Co.*  plans  extension  from  Blue  Ridge  Summit  to  either 
Thurmont  or  Emmitsburg,  eight  or  10  miles.  D.  B.  b  i  etz, 
Chambersburg,  Penn.,  Pres. 

Maryland — Hagerstown  &  Frederick  Ry.  Co.  considering 
proposition  to  extend  line  from  Thurmont  to  Emmitsburg,  Md., 
about  seven  miles.    E.  L.  Coblentz,  Frederick,  Pres. 

Virginia— Chester  &  City  Point  Electric  Ry.  Corporation 
incorporated  to  construct  railway  from  Chester  to  Hopewell 
and  City  Point,  nine  miles.    H.  D.  Eichelberger.  Pres. 

West  Virginia — Monongahela  Traction  Co.  has  made  pre- 
liminarv  survey  for  extension  from  Fairmont  to  Glenvilie. 
S.  B.  M'iller,  Fairmont,  Ch.  Engr.     Noted  Sept.  2. 

North  Carolina— Watauga  &  Yadkin  River  R.R.  contem- 
plates extension  from  Darby  to  either  Blowing  Rock  or  Boone. 
H.  C.  Landon,  North  Wilkesboro,  Gen.  Mgr. 

Georgia— Adams  &  Sturm,  Columbus  Ohio,  is  interested  in 
proposed  Atlanta-Carolina  Electric  Ry.  from  Atlanta  to 
Augusta,  Ga. 

Alabama— Alabama  &  Mississippi  R.R  plans  to  extend  me 
from  Vinegar  Bend,  Ala.,  to  Evanston,  Miss.  N.  E.  Turner, 
Vinegar  Bend,  Pres. 

Louisiana— Krause  &  Managan  Lumber  Co.  plans  tram- 
road,  3%  miles  long  with  two  miles  of  spur  track,  on  timber 
land  at  Gillis.  . 

Kentucky— Louisville  &  Nashville  R.R.  is  surveying  for  a 
line  from  Ermine  along  Colly  Creek  to  coal  and  timber  tracts. 
W   H    Courtenay,  Louisville,  Ch.  Engr. 

Ohio— Cleveland  Ry.  has  asked  for  a  franchise  for -  a  line 
on  State  Road  through  Brooklyn  Township.  G.  L.  Radclitte, 
Cleveland,  Gen.  Mgr. 

Ohio— West  End  Rapid  Transit  Co., ,  recently  ."•n^porated, 
will  construct  railway  from  Anderson's  Ferry  to  the  inter- 
section of  Third  and  Vine  St..  Cincinnati,  to  furnish  an  en 
trance  to  the  city  for  the  Cincinnati,  Lawrenceburg  &  Aurora 
Electric  St.  R.R.  Co. 

Indiana-Plans,  being  considered  f or  an  elec *»c  ^aUway 
from  Fisher's  Station  to  Marion,  via  Noblesville,  Perkmsvine 
and  Elwood.  .     .   .        .    ,  ._ 

Wisconsin— S.  C.  Lingelbach.  Milwaukee  is  interested  in 
railway  from  Green  Bay  to  Sheboygan  via  Manitowoc. 

+Wisconsin-Badger  Ry.  &  Light  Co  awarded  contract  for 
completing  local   and    interurban   street   railway  system 
C.  E.  COON  &  CO..  Cleveland,  Ohio. 

Minncsota-St.   Paul   Southern   Electric   Ry  as ked  to 

construct  a  railway  from  Inver  Grove  tc .St.  Paul  Park,  norm 
ward  to  Red  Rock.    W.  L.  Sonntag,  St.  Paul,  Gen.  Mgr. 

North  Dakota-Midland  Continental  RR-  Plans  to  extend 
line  from  Wimbledon  to  Grand  Forks.    J.  M.  Mall,  Fres 

South  Dakota-Great  Northern  Ry.  plans  railway  from 
Sioux  Falls  to  Denver,  Colo.    A.  H.  Hogeland,  St.  Paul,  Minn., 

Ch  +Mn„nrtan„-Chicago.  Milwaukee  &  St  Paul  Ry.  awarded 
contract  for  railwav  from  Three  Forks  to  RadersDurg,  moiil., 
to  CLIFTON  APPLEG  ATE  &  CO.,  Spokane,  Wash.  C.  F. 
Loweth,  Chicago,  Ch.  Engr.  _ 

Montana-Great  Falls  &  Southwestern  Ry.  J"C°rporated 
to  construct  railway  from  Ulm  to  Hound  Creek,  east  or  Great 
Falls,  about  60  miles. 

Montana— Surveys  being  made  for  a  railway  from  Nye  to 
Cook,  Mont. 

Missouri— Ozark  Ry.  Co.  will  issue  $125,000  bonds  and 
$250,000  stock  for  line  from  Missouri  to  Arkansas. 

Missouri— Project  for  Nevada,  Lebanon  &  Eastern  R.R. 
between  Lebanon  and  Nevada  is  being  revived.  S.  W.  Thomp- 
son interested. 

Oklahoma — St.  Louis  &  San  Francisco  R.R.  plans  to  enlarge 
its  yards  at  Afton.    F.  G.  Jonah,  St.  Louis,  Ch.  Engr. 

Texas — Galveston,  Harrisburg  &  San  Antonio  Ry.  granted 
permission  for  industrial  track  over  C.  H.  Milby  property. 
W.  B.  Scott,  Houston,  Pres. 

Arizona — Atchison,  Topeka  &  Santa  Pe  Ry.  will  construct 
line  from  Seligman  to  Bagdad  district,  tapping  Hillside  min- 
ing district.    J.  A.  Jaeger,  Prescott,  Ch.  Engr. 

Washington — Oregon- Washington  R.R.  &  Navigation  Co. 
plans  railwav  between  Point  Defiance  Line  and  Olympia. 
Estimated  cost,  $500,000.  J.  R.  Holman,  Portland,  Ore.,  Ch. 
Engr. 

Washington — O.  R.  Vahl  is  interested  in  a  railway  from 
Chelan  to  Aurelia  Crown  Mine  near  Stehekin. 

California — Oakland,  Antioch  &  Eastern  Ry.  plans  to  ex- 
tend line  to  Martinez.  H.  A.  Mitchell,  San  Francisco,  Sec. 
and  Gen.  Mgr. 


California — Right-of-way  being  secured  by  Hermosa  Beach 
Chamber  of  Commerce  for  railway  to  connect  with  Pacific 
Electric  Ry.  at  Belvidere. 

California — McCloud  Lumber  Co.  will  extend  its  logging 
road  six  miles  to  a  point  near  Pummoce  Mountain,  Bartle. 

California — Mammoth  Copper  Co.  considering  plans  for  a 
two-mile  electric  line. 

California — Mineral  Products  Co.  will  construct  railway 
from  Patterson  to  Red  Mountain  through  Del  Puerto  Canyon 
to  Magnesite  and  Manganese  Mines. 

LIGHT,  HEAT  AND  POWER 

Bar  Harbor,  Maine — Town  has  decided  to  establish  munici- 
pal electric-light  plant. 

+North  Gorham.  Maine — Cumberland  County  Power  &  Light 
Co.,  Portland,  awarded  contract  for  300-ft.  dam  across  the 
Presumpscot  River  at  North  Gorham  to  H.  P.  GUMMING  CON- 
STRUCTION CO.,  Ware,  Mass.    Noted  Aug.  12. 

+Bridgeport,  Conn. — Bridgeport  Projectile  Co.  awarded 
contract  for  one-story,  brick  and  steel  boiler  house  on  Con- 
necticut Ave.  to  SAMUEL  AUSTIN  &  SONS  CO.  Cost,  about 
$20,000. 

★Buffalo,  N.  Y. —  (Official) — Bids  will  be  received  until  2:30 
p.m.,  Sept.  24,  by  E.  S.  Elwood,  Secy.,  State  Hospital,  Conn., 
Capitol,  Albany,  for  additional  boiler  and  heating  work  at 
Buffalo  State  Hospital. 

★  New  York,  N.  Y. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Sept.  28,  by  Board  of  Water  Supply,  Municipal  Bldg., 
for  electrical  operating  equipment  for  gang-driven  valves  and 
sluice  gates  at  Ashokan,  Kensico,  Hill  View  and  Silver  Lake 
reservoirs.     Charles  Strauss  is  Pres.,  Bd  .of  Water  Supply. 

New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  bv  the  Department  of  Public  Char;ties, 
Municipal  Bldg.,  until  10:30  a.m.,  Sept.  22,  for  steam  heating 
system  at  Greenpoint  Hospital. 

Niagara  Falls,  N.  Y. — Niagara  Falls  Power  Co.  is  preparing 
plans  for  three  additional  units  to  its  power  plant.  Estimated 
cost,  $1,000,000. 

Rochester,  N.  Y. — Taylor  Instrument  Co.  will  build  58x70-ft. 
boiler  house  at  95  Ames  St.  Estimated  cost,  $10,000.  A.  S. 
Crocker,  Arch. 

Bloomfield,  N.  J. — International  Arms  &  Fuse  Co.  has  plans 
for  a  power  plant  in  connection  with  its  new  factory  on 
Grove  St. 

Winchester,  Va. — Reported  that  a  municipal  electric-light 
plant  is  under  consideration.  Dr.  Hunter  H.  McQuire  is  Chn. 
of  Light  Com. 

Columbus,  Ga. — City  considering  municipal  electric-light 
plant.    W.  C.  Campbell  is  City  Engr. 

^Cincinnati,  Ohio — Building  Commission  of  new  court- 
house awarded  contract  for  mechanical  equipment,  including 
complete  power  plant  and  other  electrical  equipment,  to 
STANDARD  ENGINEERING  CO..  at  $203,855.  S.  Franklin 
Gardner,  Engr.-in-Charge. 

■fShelbv,  Ohio — Contract  for  a  municipal  electric-light 
and  heating  plant  awarded  to  JOSEPH  L.  SKELDON,  Toledo. 

Mt.  Pleasant,  Mich. — City  Council  considering  the  purchase 
of  plant  and  equipment  of  the  Consolidated  Light  &  Power  Co. 

Ashland,  Wis. — Plans  being  prepared  by  Henry  Wildhagen, 
Arch.,  for  new  electric-light  plant  for  Ashland  Light,  Power 
&  St.  Ry.  Co.    Estimated  cost,  $75,000. 

Davenport,  Iowa — City  Council  granted  permission  to 
People's  Lighting  Co.  to  lay  pipe  for  entire  new  steam  heating 
system  in  the  business  section. 

.lolley,  Iowa — Council  contemplates  a  municipal  electric- 
light  plant. 

Maquoketa,  Iowa — Citizens  will  vote  Sept.  28  on  franchise 
for  the  newly  organized  Consumers'  Electric  Co.  L.  B.  Carson 
is  interested. 

Redwood  Falls,  Minn. — Wherland  Electric  Co.  contemplates 
enlargement  of  its  plant.     R.  F.  Wherland,  Secy,  and  Mgr. 

Slayton,  Minn. — Slayton  Power  Co.  will  enlarge  its  plant. 
Equipment  will  include  100-hp.  engine,  either  oil,  steam  or 
gas-producing,  generator  and  switchboard,  and  six  miles  of 
transmission  line.     F.  H.  Eddy  is  Mgr. 

Marion,  Kan. — Plans  completed  for  a  municipal  power 
house  to  replace  one  recently  destroyed  by  fire.  Estimated 
cost,  $5,000. 

Milan,  Kan. — City  Council  has  engaged  Nathan  L.  Jones, 
Smith  Bldg.,  Wellington,  to  prepare  plans  for  contemplated 
municipal  electric-light  plant. 

Laurel,  Neb. — Citizens  voted  to  issue  $12,000  bonds  for  a 
municipal  electric-light  plant. 

Mason  City,  Neb. — Bids  will  be  received  until  Sept.  17  by 
John  T.  Wood,  Village  Clk.,  for  a  brick  power  station,  25-hp. 
oil  engine,  15-kw.,  125-  to  250-volt  direct-current  generator, 
switchboard  and  storage  battery. 

Towner,  S.  D. — C.  S.  Rygh,  Alexandria,  Minn.,  has  asked 
a  20-year  franchise  for  an  electric-light  plant,  city  to  have 
the  privilege  of  purchasing  plant  at  the  end  of  that  period. 
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Flaxton,  N.  D. — Franchise  granted  to  Harley  E  Potter 
Bowbells,  N.  D.,  for  electric-light  plant.  ' 

Douglas,  Wyo. — Franchise  granted  to  H.  G.  Hess  for  gas 
plant.    Plans  being  prepared.    Estimated  cost,  $50,000. 

♦Canyon,  Tex. — Contract  for  heating  and  plumbing  equip- 
ment in  West  Texas  Normal  School  awarded  to  DONNELLY  & 
WHITE,  at  $63,31S. 

♦Denton,  Tex — Contract  for  power  plant  for  North  Texas 
Normal  School  awarded  to  J.  A.  JOHNSON  at  $12,700;  con- 
tract for  heating  and  plumbing  awarded  to  KENNISON  BROS 
at  $14,327. 

Spire,  Okla. — Bonds  for  $10,000  sold  for  a  gas  plant  and 

laying  mains. 

Pocatello,  Idaho — North  American  Power  &  Light  Co.  pur- 
chased plant  of  Pocatello  Gas  Co.  and  will  expend  about 
$100,000  to  enlarge  and  improve  it.  William  A.  Baehr,  Gen 
Mgr. 

Albion,  Utah — Citizens  voted  $8,000  bonds  for  light  and 
power  plant. 

Calexieo,  Calif. — Plans  being  prepared  by  Holton  Power 
Co.  for  new  substation  to  replace  present  one.  W.  F.  Holt, 
Redlands,  Pres. 

+Hull,  Que. — City  Council  awarded  contract  for  hydro- 
electric plant  to  CANADIAN  GENERAL  ELECTRIC  CO  23 
Sparks  St.,  Ottawa,  Ont.,  at  $38,840. 

Beeton,  Ont. — Town  Council  contemplates  purchase  of  new 
boilers  and  power  house  equipment.    Joseph  Wright,  Clk. 

Brigden,  Ont. — C.  C.  Watson,  Brigden,  preparing  plans 
for  improving  electric-light  plant  including  new  engine, 
dynamo  and  other  equipment.    Estimated  cost,  $10,000. 

Chatham,  Ont. — Reported  that  J.  G.  Jackson,  Mgr.  of  Chat- 
ham Hydro-Electric  System,  has  recommended  purchase  of 
electrically-operated  equipment  for  water  pumping  station. 

Granton,  Ont. — Town  Council  plans  a  new  hydro-electric 
system.    Cost,  about  $5,000.    W.  D.  Stanley,  Clk. 

St.  Thomas,  Ont. — Hydro-Electric  Commission  will  build 
new  power  house  and  transmission  station  on  Gas  St. 

BRIDGES 

+Berlin  Mills,  N.  H. — City  awarded  contracts  for  reinforced- 
concrete  bridge  to  H  P.  CUMMINGS  CONSTRUCTION  CO. 
Ware,  Mass.,  for  masonry,  and  to  BOSTON  BRIDGE  WORKS 
47  Winter  St.,  Boston,  Mass.,  for  steelwork.     Cost,  $25,000. 

Holyoke,  Mass. — Reported  that  city  will  build  new  bridge 
over  tracks  of  Boston  &  Maine  R.R.  at  foot  of  Dwight  St. 
T.  J.  McCarthy,  City  Engr. 

+Salem,  Mass. — City  Council  awarded  contracts  for  abut- 
ments and  piers  of  a  bridge  across  the  South  River  to 
GEORGE  T.  RENDLE,  Boston,  at  $28,404. 

-fc+Bridgeport,  Conn. — Bids  for  the  concrete  girder  bridge 
with  double-leaf  bascule  span  at  Stratford  Ave.  received 
Sept.  5  as  follows:  Toole  &  Sunderlin,  Bridgeport,  $468,570- 
Empire  Construction  Co.,  New  York,  N.  Y.,  $469,198;  H.  P  Con- 
verse Co.,  Boston,  $471,483.  Bids  for  bascules  only  were:  Toole 
&  Sunderlin,  $91,753;  Strebel  Steel  Construction  Co.,  $95,800- 
Empire  Construction  Co.,  $109,265.    Noted  July  22  and  Aug.  19. 

+Hartford,  Conn. —  (Official) — Board  of  Contract  and  Supply 
awarded  contract  for  three-span,  reinforced-concrete  bridge 
over  Park  River  at  Capitol  Ave.  to  W.  T.  RYAN  CONSTRUC- 
TION CO.,  129  Barker  St.,  Hartford,  at  $39,420.    Noted  Aug.  26. 

Hartford,  Conn. — Bids  will  be  received  until  11  a.m.,  Sept. 
21,  by  Board  of  Contract  and  Supply  for  reinforced-concrete 
bridge  at  Montowese  St.    R.  N.  Clark,  City  Engr. 

Buffalo,  N.  Y. — Common  Council  opened  bids  Sept.  3  for 
rebuilding  Chicago  St.  Viaduct  as  follows,  (a)  complete  in  six 
months,  (b)  complete  in  nine  months:  Lackawanna  Bridge 
£°>  Buffalo  (a)  $211,000,  (b)  $209,500;  Lupfer  &  Remick, 
5u£al°-  <a>  „  $198,500,  (b)  $197,500;  American  Bridge  Co. 
Buffalo,  (a)  $204,500,  (b)  $202,900;  Strobel  Steel  Construction 
Co.,  Chicago,  111.,  (a)  $184,700,   (b)  $183,000.     Noted  June  24. 

Montgomery,  N.  Y. — Town  taxpayers  defeated  an  appro- 
priation of  $4000  for  a  bridge  across  Tin  Brook  in  Town  of 
Walden. 

New  Brunswick,  N.  J.— (Official)— Bids  will  be  received 
Vcn'Ln  .p  ™,-'  &?pt-  20-  by  Edward  Burt,  County  Collector,  for 
$69,000  bridge  bonds. 

-d  ■oCu",;Tn1sv.V1,e'  Reported  that  Clearfield  &  Mahoning 

±t.±t.  will  build  a  bridge  over  Anderson  Creek  near  Curwens- 
ville. 

+Doylestown,  Penn. — Commissioners  of  Bucks  County 
awarded  contract  for  bridge  over  Trout  Run  and  one  over 
Fall  Creek  to  S.  J.  CLARK,  Morrisville. 

Harrisburg,  Penn. —  (Official) — Citizens  will  vote  at  Novem- 
ber election  on  $300,000  bonds  for  viaduct  over  tracks  of  Penn- 
sylvania R.R.  at  Walnut  St.    Noted  July  8. 

♦Lebanon,  Penn. — City  Council  awf>*-ded  contract  for  three 
S?!i^et^  fridges  and  one  iron  gilder  bridge  to  FRICK  & 
SONS,  Guilford  St.,  Lebanon,  at  $5860.    Noted  Aug.  12. 

Philadelphia,  Penn.  —  State  Water  -  Supply  Commission 
granted  permission  to  the  city  to  build  a  bridge  across  Frank- 
tord  Creek  at  Torresdale  Ave.  M.  L.  Cooke,  Comr.  of  Pub.  Wks. 

♦I'niontown,  Penn. — Commissioners  of  Fayette  County 
awarded  contracts  for  bridge  work  as  follows:  CONNELLS- 
VILLE  IRON  WORKS,  steel  superstructures  of  bridge  over 
Middle  Run  at  Gates  in  German  Township,  and  bridge  over 
Dunlap's  Creek  at  Merrittstown  in  Luzerne  Township;  LOUIS 
COSTA,  Dickerson  Run,  substructure  of  Merrittstown  Bridge, 
and  bridge  over  Dickerson  Run  at  Vanderbilt;  J.  M.  RAMAGE, 
Uniontown.  bridge  at  Gates.    Noted  Aug.  12. 


Chester,  Va.— Chester  &  City  Point  Electric  Ry.  Co.,  H  D 
Eichelberger  Pres  contemplates  a  185-ft.  drawbridge  across 
the  Appomattox  River. 

o  mBe£uf°i4<?  S"  %T(^>m1?i^1,)T"Bids  wiu  be  received  until  10 
a.m.,  Oct.  12,  by  W.  H.  Hull,  Secy.,  County  Bd.  of  Comrs.,  for 
repairs  to  two  piers  of  Whale  Branch  Bridge,  and  for  new 
120-span  steel  or  concrete  highway  bridge  between  St.  Helena 
and  Ladies  Islands.  Shand  Engineering  Co.,  Columbia  S  C 
Engr.-in-Charge.  '  "' 

Macon,  Ga.— (Official)— Central  of  Georgia  Ry.  will  build 

costC.iri,000bWaNyo^dC|repyt.^ne  *  Under        traCkS'  Estimated 

♦Johnsonville,  Tenn.— (A  correction )— Nashville,  Chatta- 
noga  &  St.  Louis  Ry.  awarded  contract  for  the  superstructure 

*  drawbridge  over  the  Tennessee   River  to  LOUIS- 

VILLE BRIDGE  AND  IRON  CO.,  Louisvile!  Ky  and I  contract 
for  erection   of   the   bridge   to   GOULD   CONTRACTING  CO 
Nashville.    Noted  Sept.  2.  ' 


^?to-S'whl° — ?lds  wlU  be  received  until  noon,  Sept.  25,  by 
G.  W.  Rehfuss,  Audr.,  Preble  County,  for  substructure  and 
su5er^,tIuct^reT°l  br»dg3  over  Little  Creek  on  the  new  Parrish 
ship  Eldorado  Rd-  near  Mackey  and  Braggs,  Jefferson  Town- 

•  r>  New„Lex,inSton,  Ohio— (Official)— Board  of  Commissioners, 
Perry  County,  to  build  bridge  over  South  Fork  of  Jonathan 
Creek  on  New  Lexington  and  Zanesville  Inter-County  Rd  at 
Strmgtown  in  Harrison  Township.  Clyde  M.  Foraker,  County 
Audr.  * 

♦Portsmouth,  Ohio — Commissioners  of  Scioto  County 
awarded  contract  for  floor  and  approaches  of  new  Scioto 
County  Bridge  to  COLEGROVE  &  WEST,  at  $16,410. 

Indianapolis,  Ind. — Council  of  Marion  County  will  be  asked, 
at  its  September  meeting,  to  appropriate  the  sum  of  $100,000 
for  bridge  over  Fall  Creek  at  Senate  Ave. 

Detroit,  Mich.— Lowest  bid  received  for  the  temporary 
Belle  lsie  Bridge  was  that  of  Bohland  Structural  Steel  Co., 
Detroit,  at  $43,075.     Noted  Aug.  19. 

♦  Grand  Rapids,  Mich. —  (Official) — Contract  for  bridge  over 
tracks  of  Grand  Trunk  Ry.  at  College  Ave.,  N.  E.,  awarded 
to  D.  W.  BOYES,  Grand  Rapids,  at  $12,908.    Noted  Sept.  9. 

Benton,  HI. — Bids  will  be  received  until  1  p.m.,  Sept.  17,  by 
State  Highway  Commissioner,  Springfield,  for  four  bridges  in 
Franklin  County,  30  to  75  ft.  long.  George  F.  Hampton,  Ben- 
ton, County  Supt.  of  Highways. 

c  +ParlinsvlUe,  111.— (Official)— State  Highway  Commission, 
Springfield,  awarded  contract  for  the  Sitton  Bridge  in  Countv 
k\?^^Tr?v^hlp'  Macoupin  County,  to  ILLINOIS  STEEL 
BRIDGE  CO.,  Jacksonville,  at  $6430. 

+  Chippewa  Falls,  Wis.— Contract  for  a  double-arch  rein- 
forced-concrete bridge  at  East  Spring  St.  awarded  to  THOMAS 
E.  WOOLEY,  LaCrosse,  at  $7,947. 

Grand  Rapids,  Wis. — Bids  will  be  received  until  1:30  p.m., 
Sept.  18,  by  B.  M.  Vaughn  for  nine  highway  bridges  in  Wood 
County  Drainage  District,  to  be  of  concrete,  reinforced  con- 
crete or  steel.    Estimated  cost,  $14,000. 

+OranKe  City,  Iowa — (Official) — Supervisors  of  Sioux 
County  awarded  contract  for  bridge  over  Sioux  River  on  the 
state  line,  two  miles  below  Hudson,  S.  D.,  to  DES  MOINES 
BRIDGE  AND  CONSTRUCTION  CO.,  Des  Moines,  at  $7637 
Noted  Aug.  12. 

+Brainerd,  Minn. —  (Official) — Commissioners  of  Crow  Wing 
County  awarded  contract  for  three  bridges  to  MINNEAPOLIS 
BRIDGE  CO.,  Minneapolis,  at  $4,459  for  all  three.  Noted 
Sept.  2. 

Granada,  Minn. — Bids  will  be  received  until  8  p.m.,  Sept 
25,  by  E.  W.  Lasby,  Village  Recdr.,  for  bridge  across  Center 
Creek. 

+Auhurn,  Kan. — Commissioners   of  Shawnee   County  To- 
peka,  awarded  contract  for  bridge  over  West  Wakarusa  Creek 
one  mile  from  Auburn,  to  TOPEKA  BRIDGE  AND  IRON  CO 
Topeka,  at  $6000. 

+Kllinwood,  Kan. —  (Official) — Commissioners  of  Barton 
County  awarded  contract  for  400-ft.  reinforced-concrete  bridge 
across  Arkansas  River  to  MISSOURI  CONSTRUCTION  & 
BALLAST  CO.,  Eldon,  Mo.,  at  $20,642.  Noted  July  22  and 
Aug.  19. 

Leavenworth,  Kan. — Bids  will  be  received  until  Sept.  2S 
by  J.  E.  Voorhees,  Clk.  of  Leavenworth  Countv,  for  26  bridges. 
Estimated  cost,  $30,000.    M.  Thomas,  County  Engr. 

+  St.  Paul,  Neb. — Commissioners  of  Howard  County  award- 
ed contract  for  high  truss  steel  bridge  across  the  Loup  River 
to  CENTRAL  STATES  BRIDGE  CO.,  Indianapolis.  Ind.,  at  $27,- 
936.    Noted  July  29  and  Aug.  12. 

Camden,  Ark. — Commissioners  of  Ouachita  County  are  re- 
ceiving bids  for  repairs  to  Martin  Bridge,  over  Ouachita  River. 
E.  B.  McCall,  County  Judge. 

Little  Rock,  Ark. — Reported  that  Commissioners  of  Pulaski 
County  will  soon  ask  bids  for  widening  and  strengthening  the 
Mam  St.  Bridge. 

♦Canadian,  Tex. — Commissioners  Court  of  Hemphill  County 
awarded  contract  for  2,550-ft.  bridge  across  Canadian  River 
to  CANTON  BRIDGE  CO.,  Kansas  City,  Mo.,  at  $66,170.  Noted 
Aug.  12. 

♦  Sherman,  Tex. — Contract  for  100-ft.  bridge  over  Post  Oak  ' 
Creek    near   Sherman  awarded   to   WESTERN   BRIDGE  CO., 
Sherman. 

+Terell,  Tex. — Road  Commissioners  awarded  contract  for 
bridges  and  culverts  to  W.  W.  FULLER  at  $26,814.  Bartlett 
Ranney,  San  Antonio,  is  Engr.-in-Charge. 

Enid,  Okla. — Bids  will  be  asked  about  Sept.  27  by  County 
Commissioners  for  15  small  bridges.  Estimated  cost,  $20,000. 
Benjamin  Lewis  is  Engr.  of  Garfield  County. 

♦Okmulgee,  Okla. — Commissioners  of  Okmulgee  County 
awarded  contract  for  six  small  bridges  to  MISSOURI  VALLEY 
BRIDGE  &  IRON  CO.,  Leavenworth,  Kan.,  at  $13,444. 
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♦  Silver  City,  N.  M. — Commissioners  of  Grant  County- 
awarded  contract  for  steel  bridge  across  Gila  River  near  Old 
Ft.  West,  to  EL  PASO  BRIDGE  &  IRON  CO.,  El  Paso,  Tex.,  at 
$15,747.     Noted  July  29. 

Tucson,  Ariz. — Plans  being-  prepared  for  new  concrete 
bridge  across  Santa  Cruz  River.  Estimated  cost,  $50,000.  J. 
M.  Ruthrauff,  City  Engr.    Noted  Nov.  26  and  Dec*  3,  1914. 

Wallace,  Idaho — Plans  completed  for  rebuilding  bridges  in 
Shoshone  County.  Estimated  cost,  $24,000.  E..  M.  Booth, 
Boise,  State  Highway  Comr. 

+ls«.  Calif. — County  Supervisors  have  awarded  contract 
for  reinforced-concrete  bridge  across  Clear  Creek  to  WILLIAM 
STEPHENS,  Redding,  at  $6,166.    Noted  July  29. 

♦  Kennett,  Calif. — Supervisors  of  Shasta  County  awarded 
contract  for  steel  bridge  across  Sacramento  River  at  Kennett 
to  PORTLAND  BRIDGE  CO.,  Portland,  Ore.,  at  $15,976.  City 
will  furnish  steel  costing  $1,750.    Noted  Aug.  5  under  Redding. 

+Kinnsl)urK.  Calif. — Contract  for  bridge  across  Kings 
River  at  Kingsburg  awarded  to  JOHNSON  CO.,  Los  Angeles,  at 
$15,780.    Noted  Aug.  5  under  Visalia,  Calif. 

♦Kincardine,  Ont. — Council  of  Kincardine  Township  award- 
ed contract  for  two  bridges  to  DAVID  KEYES,  Kincardine,  at 
$7,650. 

♦Ottawa,  Ont. — City  Council  awarded  contract  for  sub- 
structure of  Pretoria  Ave.  Bridge  to  RODERICK  BREWDER, 
317  Lyon  St.,  Ottawa.    Estimated  cost  of  bridge,  $31,000. 

WATER  SUPPLY — IRRIGATION 

Kennebunk,  Maine — Filters  will  be  installed  by  York 
County  Water  Co.  in  Kennebunk,  Kennebunkport  and  Wells. 
George  M.  West,  Mgr. 

♦South  Braintree,  Mass. — Contract  awarded  to  HAMILTON 
FLOOD,  Wollaston,  for  extensions  to  water  system.  Noted 
Aug.  12. 

♦Windsor,  Conn. — Contracts  awarded  to  TIPPETT  & 
WOOD,  Phillipsburg,  N.  Y.,  at  $12,170,  for  steel  stand  pipe,  to 
A.  LAMBO,  Waterbury,  at  $40,112,  for  water  mains  and  to 
F.  H.  HAYES  MACHINERY  CO.,  Boston,  Mass.,  at  $5,401,  for 
pump.    Noted  Sept.  2. 

Albion  N.  Y. — Plans  prepared  for  new  water  supply  at 
Eagle  Harbor.    J.  F.  Witmer,  Buffalo,  Consult.  Engr. 

★Jamestown.  N.  Y. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  23,  by  Board  of  Water  and  Light  Commissioners, 
for  ten  11-in.  driven  wells,  about  185  ft.  deep,  and  for  equip- 
ment. 

♦Manhasset,  N.  Y.— Contract  awarded  to  W.  G.  FRITZ  CO., 
Newark,  N.  J.,  at  $24,422,  by  Carle  Park  Water  Co.  for  water 
system. 

New  York,  N.  Y. —  (Official) — Bids  will  be  received  by  the 
Board  of  Water  Supply,  Municipal  Bldg.,  until  11  a.m.,  Sept. 
28,  for  electrical  operating  equipment  for  gang-driven  valves 
and  sluice  gates  at  Ashokan,  Kensico,  Hill  View  and  Silver 
Lake  Reservoirs  under  Contract  No.  11. 

Oneida,  N.  Y. — Report  of  J.  Wagner  for  soft  water  supply 
accepted  by  Water  Commissioners.    Estimated  cost,  $479,000. 

♦  Rotterdam,  N.  Y. — Contract  awarded  to  H.  J.  CORBIN, 
New  York,  at  $24,690,  for  pumping  station. 

Westbury,  IV .  Y. — W.  E.  Sexton,  Mineola,  prepared  plans 
for  water  district  in  Carle  Place.  Russel  Suther,  Conservation 
Comn.,  is  in  favor. 

Collingswood,  N.  J. — Borough  Council  contemplates  water 
system. 

Green  Lane,  Penn. — Surveys  being  made  for  rebuilding 
Klondike  dam. 

♦Hatfield,  Penn. — Contract  awarded  to  PUGH  &  HUBBARD 
CO.,  Philadelphia,  at  $8,995  for  water  plant.    Noted  Aug.  12. 

Philadelphia,  Penn. — Bids  will  be  received  until  Sept.  30  by 
Department  of  Public  Works  for  turbo-centrifugal  pumps  at 
Shawmont  Pumping  Station  and  stokers'  equipment  at  Queen 
Lane  Pumping  Station. 

Reynoldsville,  Penn. — Citizens  voted  $100,000  bonds  for 
purchase  or  construction  of  water  system.    Noted  Sept.  2. 

★Tamaqua,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Oct.  5,  by  John  M.  Harris,  Comr.  of  Water-Wks  for 
reservoir  in  Owl  Creek,  Rahn  Township.    Noted  Aug.  12. 

'  +Youngsville,  Penn. — Contract  awarded  to  L.  A.  COATES  & 
CO.,  Warren,  at  $22,000,  for  water-works. 

Easton,  Md. — Plans  being  prepared  by  Public  Utilities  Com- 
mission of  Easton  for  improvements  to  pumping  station. 
Estimated  cost,  $5,000. 

Keyser,  W.  Va. — Citizens  defeated  bond  issue  of  $35  000 
for  water  system.    Noted  Aug.  5. 

Wilson,  N.  C. — Bonds  for  $95,000  will  be  sold  Sept  20  for 
water  mams.     T.  A.  Hinnant,  Clk.  Bd.     Town  Comrs. 

Coolidge,  Ga. —  (Official) — W.  Hopson  Goodloe,  Engr,  Macon 
retained  to  prepare  plans  for  water  system  and  improvements 
to  electric-light  system. 

™^t,M™con,r'    Ga-— Contract    awarded    to    SCHOFIELD  IRON 
WORKS,  Macon,  at.  $5,100,  for  180,000-gal.  stand  pipe. 

Mt.  Dora,  Fla. — City  Council  will  be  petitioned  by  F  L 
Barrett,  Houghton,  Mich.,  for  franchise  for  water  system.' 

ivr  Kosciusko,  Miss.— Bonds  for  water  and  light  systems  voted. 
M.  L.  Culley,  Jackson,  Engr.    W.  G.  Campbell,  Mayor. 

Oakdale,  La. — City  contemplates  water  system.     R    E  L 
Ricketts,  Secy,  of  Comm. 

Benton,  Tenn.— Citizens  will  vote  Oct.  30  on  $10,000  bonds 
for  water  system.    E.  T.  Switzer,  Pres. 

^Tm^TolT!^Ten-"-~ Contract  awarded  to  SOUTHERN  CON- 
iysRln?  '  Kansas  Clty>  Mo.,.at  about  $51,000,  for  water 


Bellville,  Ohio — (Official) — Bids  will  be  received  until  Nov. 

9  by  the  city  for  water  system.  Smith  &  Boulay  Co.,  Toledo. 
Engr.    G.  Shaffer,  Clk.    Noted  Aug.  26. 

Brewster,  Ohio — Bids  will  be  readvertised  for  water  system 
Estimated  cost,  $21,000.    Noted  Sept.  2. 

Cleveland,  Ohio — Hydraulic  Pressed  Steel  Co.  will  biiild 
pump  house  at  3020  East  61st  St.     Estimated  cost,  $5,000. 

Farmersville,  Ohio — (Official) — Bids  will  be  received  about 
Sept.  20  for  water  system.    A.  F.  Gilbert,  Clk.    Noted  Aug.  26. 

♦Miamisburg,  Ohio — Contract  awarded  to  W.  C.  KERCH- 
NER  CO.,  Dayton,  at  $9,626,  by  Bd.  of  Public  Affairs  for 
water  mains  in  Sennett  St.  and  West  Side. 

♦  Napoleon,  Ohio — Contract  awarded  to  G.  W.  DOERZBACH 
&  CO.,  Sandusky,  at  about  $35,000,  for  new  filtration  plant. 

+  Silverton,  Ohio — Contract  awarded  to  JOHN  KOEHL 
Reading,  for  6-in.  water  main  in  Alta  Ave.  and  other  streets. 

Weston,  Ohio — Citizens  will  vote  Nov.  2  on  bonds  for  water 
system. 

Wilberforce,  Ohio — (Official) — Bids  will  be  received  until 

10  a.m.,  Oct.  1,  by  Board  of  Trustees,  for  improvements  to 
water  system.  Richards  Engineering  Co.,  Wilberforce  Engr 
W.  A.  Galloway,  Pres. 

■n,r  Cairo,'  HL— City  contemplates  purchasing  plant  of  Cairo 
Water  Co.    Estimated  cost,  $342,000. 

Sparta,  111. — Contract  awarded  to  CARSON-PA YSON  CO 
Danville,  at  $17,000,  for  pumping  and  filtration  plants.  Noted 
Aug.  19. 

Marcus,  Iowa — Citizens  voted  in  favor  of  $25,000  bonds  for 
completion  of  water  system. 

+  Shenandoah,  Iowa — Contract  awarded  to  DES  MOINES 
BRIDGE  &  IRON  WORKS,  Des  Moines,  at  $12,300,  for  400  000- 
gal.  tank  and  tower. 

Traer,  Iowa — (Official) — Bids  will  be  received  until  8  pm 
Sept.  20,  by  T.  F.  Stoakes,  Town  Clk.,  for  200,000-gal  concrete 
storage  reservoir  and  water  mains.    Charles  P.  Chase,  Clinton 
Engr.    Noted  Aug.  19. 

Urbana,  Iowa — (Official) — Bids  will  be  received  until  7  pm 
Sept.  20,  by  city  for  60,000-gal.  tank  on  100-ft.  steel  tower  and 
about  2,200  ft.  of  water  mains,  and  pumping  station.  Ralph 

B.  Slippy,  Waterloo,  Engr.    J.  Dean  Burrell,  Town  Clk. 
Carlton,  Minn. — Plans  prepared  by  Ferguson  Engineering- 
Co.  for  water  system.    Noted  Sept.  9. 

St.  Cloud,  Minn. — Plans  have  been  prepared  by  C  H  West 
City  Engr.,  for  extensions  to  water  system. 

Fromberg,  Mont. — Bids  will  be  received  until  Sept.  18  by 

C.  J.  Jones,  Village  Clk.,  for  water  svstem.  B.  C.  Lillis 
Billings,  Engr.    Estimated  cost,  $17,000.    Noted  July  29. 

+ Judith  Gap,  Mont. — Contract  awarded  to  C.  H.  KELLEY 
Judith  Gap,  at  $13,855,  for  water  and  sewer  systems. 

Plattsburg-,  Mo. — Citizens  voted  $50,000  bonds  for  improve- 
ments to  water  system  and  for  three  sewage-disposal  plants 
Aug  19        ay'   820  Walnut   St-   Kansas   City,   Engr.  Noted 

«iC^n?c?stef'  Tfx,— Election  will  be  held  Sept.  27  to  vote  on 
$15,000  bonds,  for  water  and  sewer  systems.  J.  V  Griffin 
Mayor.  .  ' 

Lufkin,  Tex. — City  contemplates  $4,000  for  improvements 
to  water  system.    H.  B.  Satterfield,  Secy. 

nr  Aif?ion'  I«abo — Bonds  for  water  system  will  be  sold  Sent 
25.    Thomas  E.  Harper,  Village  Clk.  ' 

Salt  Lake  City,  Utah — Plans  being  prepared  for  dam  in 
barley  s  Canon  for  water  storage.     Estimated  cost,  $100,000. 

„  Aberdeen,  Wash.— (Official)— City  will  build  water  system. 
P.  F.  Clark,  City  Clk.    Noted  Aug.  19. 

+Harrington,  Wash. — Contract  awarded  to  SAWYER  BROS 
Spokane,  at  $10,000,  for  water  and  sewer  systems. 

Raymond,  Wash. — Raymond  Water  Co.  purchased  by  city 
Flans  being  prepared  for  extensions.    Estimated  cost,  $10,000. 

Ridgeneld,  Wash.— (Official)— We  have  been  advised  that 
election  will  be  held  in  fall  for  $10,000  bonds  for  water 
system.    J.  W.  Blackburn,  Town  Clk.    Noted  Sept.  2. 

.    .La  Grande,  Ore. — Dam  at  intake  of  Beaver  Creek  will  be 

^Jj*  ™ay  lab0r-  L-  F-  Howland,  City  Engr.  Estimated 
cost,  $>1U,UUU. 

^r.ti^?^'  Calif.— (Official)—  Contract  awarded  to  R.  F. 
WARE,  1001  Marsh  Strong  Bldg.,  Los  Angeles,  for  backfilling 
«0  miles  of  water  main  trenches.    Noted  Aug.  26. 

Oakdale,  Calif.— Oakdale  and  South  San  Joaquin  Irrigation 
Districts  plan  reservoir.     Estimated  cost,  $1,250,000. 

San  Rafael,  Calif.— Citizens  of  Marin  County  voted  $3,000,000 
bonds  for  purchasing  water  systems  in  southern  part  of 
county.    Noted  July  29. 

Santa  Monica,  Calif. — City  plans  to  purchase  water  com- 
Decles  at  estimated  cost  of  $712,000.     Election  will  be  held 

St.  Hyacinthe,  Que. — City  will  install  two  pumps,  boilers, 
™ot°rs  at  water-works.  H.  E.  Wardroper,  Clk.  Estimated 
cost,  5>/o,U00. 
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Chatham,  Ont. — City  will  install  two  electrically  driven 
trifugal  pumps  of  2,000,000  and  3,000,000  gal.  capacity  at 
ter-works.     Estimated  cost,  $4,000. 

Gait,  Ont. — Citizens  voted  $40,000  bonds  for  water  system. 

Owen  Sound,  Ont. — Council  contemplates  spending  $5,000 
for  high  pressure  water  main  from  Eighth  St.  west  to  14th 
St.    Charles  Gordon,  Clk. 

Stratford,  Ont. — City  Council  has  authorized  steel  standpipe 
and  pumping  plant.    Estimated  cost,  $50,000.     Noted  June  17. 

Prince  George,  B.  C. — Citizens  voted  in  favor  of  $80  000 
bond  issue  for  water  system.    Noted  Sept.  9. 
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SEWERS 

+ Amherst,  Mass. — Contract  awarded  to  JAMES  L.  BRINE, 
Boston,  for  south  outlet  of  river  sewer  system;  contract  for 
pipe  to  R.  D.  WOOD  &  CO.,  Philadelphia. 

East  Gardner,  Mass. —  (Gardner  post  office) — All  bids  re- 
ceived Aug.  IS  for  sewer  system  for  Gardner  State  Colony  by 
State  Board  of  Insanity,  State  House,  Boston,  have  been  re- 
jected.   Work  will  be  done  by  superintendent.  Noted  Aug.  12. 

Leominster,  Mass. — Plans  being  prepared  by  John  J.  "Van 
Valkenberg,  Framingham,  for  sewage-disposal  plant. 

Southingtou,  Conn. — Citizens  voted  $25,000  bonds  for  com- 
pleting sewer  system. 

Broekport,  N.  Y. —  (Official) — Bids  will  be  received  until  8 
p.m.,  Sept.  17,  by  Board  of  Trustees  for  sewage-disposal  works. 
Charles  C.  Hopkins,  Cutler  Bldg.,  Rochester,  Engr.  Estimated 
cost,  $25,000.    Noted  Aug.  9  and  Sept.  9. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official) — Bids 
were  received  Sept.  8  for  repairs  to  Poster  Ave.  sewer  as 
follows:  Pelgrine  Construction  Co.,  $2,052;  D.  J.  Donlin,  $3,150, 
and  O'Conner  Co.,  $3,700,  and  for  sewer  basin  at  E.  13th  St. 
and  Ave.  P,  Murphy  Bros.,  25th  St.  and  Cropsey  Ave.  Brook- 
lyn, 4%.    Noted  Sept.  2. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn) — (Official)  — 
Contracts  awarded  to  PRANK  MERRIDINO,  556  A  17th  St., 
Brooklyn,  for  sewers  in  Glenmore  and  Railroad  Ave.,  Pine  and 
Hemlock  St.,  William  and  Vienna  Ave.,  and  West  St.,  and  to 
MURPHY  BROS.,  25th  St.  and  Cropsey  Ave.,  Brooklyn,  for 
sewers  in  New  Jersey  and  Hegeman  Ave.    Noted  Sept.  9. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — Bids 
will  be  received  by  C.  B.  J.  Snyder,  Supt.  School  Bldgs,  Park 
Ave.  and  59th  St.,  until  3  p.m.,  Sept.  20,  for  sewers  and  water 
mains  at  Manhattan  Trade  School  for  Girls,  Lexington  Ave. 
and  East  22nd  St. 

New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Bids  were  received  Sept.  9  for  sewer  in  Ellwood  as  follows: 
Walton  Contracting  Co.,  147  East  125th  St.,  New  York,  $4,939; 
Di  Minno  &  De  Blasio,  $4,997  and  Briggs  &  McLaughlin,  $4,984. 
Noted  Sept.  2. 

New  York,  N.  Y. —  (Borough  of  Richmond) — Bids  were  re- 
ceived Sept.  7  for  sewage-disposal  plant  at  Richmond  County 
Jail:  Joseph  Johnsons  Sons,  455  Broadway,  West  New  Brigh- 
ton, Borough  of  Richmond,  $4,434;  J.  E.  Donovan,  $6,691;  F.  N. 
Lewis,  $5,373.    Noted  Sept.  2. 

Seaside  Park,  N.  J. — Bids  will  be  received  until  Sept.  24  by 
Borough  Council  for  sewers  and  disposal  plant.  Remington 
&^  Vosburg,  501  Market  St.,  Camden,  Engr.    Frank  Brockway, 

+  South  Orange,  N.  J. —  (Official) — Contract  awarded  to 
PASQUALE  MAURIELLO,  122  Center  St.,  Orange,  at  $11,000, 
for  sanitary  sewers  in  Milburn  Ave.    Noted  Aug.  19. 

-^Philadelphia,  Penn. — Contracts  awarded  to  FRANK 
MARKS  CONSTRUCTION  CO.,  at  $65,000,  for  extension  of 
Gunner's  Run  relief  sewer  in  Indiana  St.  and  to  ROBERT 
HIGGINS,  at  $27,000,  for  sewer  in  Adams  Ave. 

+Philadelphia,  Penn. — Contract  awarded  to  R.  P.  BENNIS 
CONSTRUCTION  CO.,  Philadelphia,  at  $18,500,  for  sewer  in 
Broad  St.  from  68th  to  69th  St. 

Philadelphia,  Penn. — Plans  completed  for  improving  sew- 
age-disposal system  for  Oak  Lane  District.  George  N.  Web- 
ster, Ch.  Bureau  of  Surveys.    Estimated  cost,  $91,500. 

Roekville,  Md. — Ezra  B.  Whitman,  Fidelity  Bldg.,  Balti- 
more, retained  to  prepare  plans  for  sewer  systems  in  Friend- 
ship Heights,  Somerset,  Drummond,  Bethesda,  Woodmont, 
Edgewood  and  Chevy  Chase.     Estimated  cost,  $83,000. 

Richmond,  Va. — Administrative  Board  contemplates  ex- 
penditure of  $47,000  for  completing  sewer  system  in  Scott's 
Addition.    Charles  E.  Boiling,  City  Engr. 

Suffolk,  Va. — Council  contemplates  issuing  $70,000  bonds 
for  sewer  system,  paving,  school  and  fire  department. 

Keyser,  W.  Va. — Citizens  defeated  $35,000  bonds  for  sewer 
in  New  Creek.    Noted  Aug.  5. 

+Asheville,  N.  C. — Contract  awarded  to  REED  &  WELLS 
for  three  lines  of  sewers. 

+Winston-Salem,  N.  C. — Contract  awarded  to  L.  B.  BRECK- 
ENSTEIN,  at  $5,500  for  sewers  in  West  Salem  sewer  district. 
Noted  Sept.  9. 

Columbia,  S.  C. — Election  will  be  held  Oct.  5  to  vote  $300,000 
bonds  for  sewers. 

Greer,   S.  C. — Citizens   voted   $10,000   bonds  for  extending 

sewer  system. 

Athens,  Ga. — City  contemplates  septic  tank  for  sewer  sys- 
tem.   J.  W.  Barnett,  City  Engr. 

Miami,  Fla. — Bonds  for  $50,000  for  sewers  and  streets  sold. 
Noted  Aug.  19. 

+Hammond,  La. —  (Official) — Contract  awarded  to  J.  R. 
SUTHERLIN  &  CO.,  Kansas  City,  Mo.,  at  $40,000,  for  sewer 
system.    Noted  Sept.  2. 

New  Iberia,  La. — Election  will  be  held  to  vote  $100,000 
bonds  for  sewer  system.     Noted  Aug.  26. 

Lexington,  Ky. — Election  will  be  held  in  November  to  vote 
$350,000  bonds  for  sewer  system.     J.  Ernest  Cassidy,  Mayor. 

Akron,  Ohio — (Official) — McAlonan  Bros.,  Akron,  low  bidder 
at  $4,110,  for  sewer  work.  J.  A.  Gehres,  City  Engr.  Noted 
Aug.  19. 

Cincinnati,  Ohio — Bids  will  be  received  until  noon,  Sept.  24, 
by  Philip  Fosdick,  Dir.  of  Pub.  Ser.,  for  sewer  in  Duck  Creek, 
Intercepter  No.  3. 

■(■Cleveland,  Ohio — Contract  awarded  to  BROOKSIDE  CON- 
STRUCTION CO.,  at  $17,529,  for  sewer  in  Bessemer  Ave.,  S.  E., 
and  in  East  65th  St.;  contract  also  to  MANSON  CO.,  at  $67,282, 
for  sewers. 

+  Cle\elnnd,  Ohio — (Official) — Contract  awarded  to  GREAT 
LAKES  DREDGE  &  DOCK  CO.,  Williamson  Bldg.,  at  $92,900, 
for  concrete  open  channel  outfall  sewer  about  3,600  ft.  long. 
Noted  Sept.  2. 

Cuyahoga  Falls,  Ohio — Council  will  build  sanitary  sewers 
and  laterals  in  Stow,  Front  and  East  Broad  St. 


Glendale,  Ohio — (Official) — Bids  will  be  received  until  noon 
Sept.  27,  by  Ernst  Von  Bargen,  City  Pur.  Agt.,  for  sewage- 
disposal  system  for  Boys'  Opportunity  Farm. 

Lancaster,  Ohio — Plans  for  sewers  in  Cherry  St.  and  Bank 
Alley  submitted  to  Council.    Jacob  Lutz,  Chn.  Sewer  Com. 

Sandusky,  Ohio — E.  Wagner,  City  Engr.,  recommends  build- 
ing intercepting  sewer  No.  2    Estimated  cost,  $98,000. 

Springfield,  Ohio — Press  reports  state  bids  will  be  received 
about  Sept.  25  for  storm  sewer  in  Lowry  Ave.  Estimated  cost 
$6,500.    Noted  Sept.  9. 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Sept  24 
by  Charles  J.  Zanenbacher,  Audr.,  Bd.  of  Lucas  County  Comrs  ' 
for  local  sanitary  sewer  No.  12  in  Sub-district  No.  1. 

+Toledo,  Ohio — Contract  awarded  to  CLEVELAND  CON- 
TRACTING CO.,  at  $4,578,  for  five  sewers  and  to  GESSNER 
&  COTHRED,  at  $5,210,  for  one  sewer.    Noted  July  29 

Peru,  Ind. — Plans  prepared  for  Tippecanoe  St.  sewer. 

Ann  Arbor,  Mich. —  (Official) — Bids  will  be  received  until 
Sept.  22  by  Board  of  Public  Works  for  17,500  ft.  of  8-  to  12-in 
and  2,500  ft.  of  15-  to  36-in.  sewers  and  1,300  ft.  of  concrete 
culvert.    Manley  Osgood,  City  Engr. 

New  Baltimore,  Mich. — Citizens  contemplate  sanitary  and 
storm  water  sewer  systems.    C.  F.  Meeks,  Health  Officer. 

Alton,  111. — City  plans  East  Side  trunk  sewer. 

+Christopher,  111. — Contract  awarded  to  C.  M.  HANES 
Jerseyville,  at  about  $50,000,  for  sewer  system. 

Ashland,  Wis. — Bids  being  received  by  Board  of  Public 
Works  for  4,200  ft.  8-in.  vitrified  pipe  sewer. 

+Racine,  Wis. — Contract  awarded  to  E.  R.  HARDING  & 
CO.,  for  sewers  in  various  streets.    Noted  Aug.  19. 

Ames,  Iowa — Bids  will  be  received  until  7  p.m.,  Sept.  20 
by  A.  B.  Maxwell,  City  Clk.,  for  20,000  ft.  of  storm  sewers  in 
various  streets,  and  for  purchase  of  11,000  ft.  of  vitrified  clav 
sewer  pipe.    Noted  Aug.  12. 

+Decorah,  Iowa — Contract  awarded  to  MOORE-SIEG  CON- 
STRUCTION CO.,  Waterloo,  at  $101,789,  for  sewer  system  and 
sewage-disposal  plant.     F.  M.  Hughes,  City  Clk. 

Lyle,  Minn. — Bids  will  be  received  until  Sept.  27  by  Village 
Council  for  12,246  ft.  of  8-  to  15-in.  sewers.  G.  A.  Martin  Vil- 
lage Recdr. 

+Chanute,  Kan. — Contract  awarded  to  SOUTHERN  CON- 
STRUCTION CO.,  Wichita,  at  $23,917,  for  sewage-disposal 
plant.     Noted  Aug.  12  and  Sept.  2. 

+Hutchinson,  Kan. — Contract  awarded  to  EVERETT  & 
BURKE,  at  $4,668,  for  two  miles  sewers.    Noted  July  29. 

+*ndependence,  Kan. — Contract  for  sewer  system  awarded 
to  GREEN  &  CULLEN,  Independence,  at  $6,637.  George  E 
Weaver,  City  Engr. 

+Crofton,  Neb. — Contract  awarded  to  SCHREIBER  &  PET- 
ERSON, Bee  Bldg.,  Omaha,  at  $6,553  for  sewer  system  and 
disposal  plant.    Noted  Aug.  19. 

♦  Norfolk,  Neb. — Contract  awarded  to  NORFOLK  BRIDGE 
AND  CONSTRUCTION  CO.,  Norfolk,  at  $15,000,  for  storm 
sewers. 

Minot,  N.  D. — Plans  prepared  for  storm  sewers  in  various 
streets.     Estimated  cost,  $13,708. 

+Judith  Gap,  Mont. — See  item  under  "Water  Supply-Irri- 
gation." 

Austin,  Tex. — Citizens  contemplate  issuing  $50,000  bonds 

for  sewers. 

Beaumont,  Tex. — Citizens  voted  $40,000  bonds  for  sewers. 

Lancaster,  Tex. — Election  will  be  held  Sept.  27  to  vote 
$15,000  bonds  for  extending  sewer  and  water  systems.  J.  V. 
Griffin,  Mayor. 

Weleetak,  Okla. — Citizens  voted  $37,000  bonds  for  sanitary 

sewer  system. 

Seattle,  Wash. — Bids  will  soon  be  received  for  sewers  in 
North  and  West  48th  St.    Estimated  cost,  $10,435.    Noted  Sept. 

Seattle,  Wash. — Council  contemplates  sewers  in  Block  69, 
Mt.  Baker  Park.    A.  H.  Dimock,  City  Engr. 

Marysville,  Calif. — Bonds  for  $18,000  voted  for  sanitary 
improvements  in  Ellis  Lake  district. 

+San  Francisco,  Calif. — Contract  awarded  to  F.  OLANDI, 
at  $29,554,  by  Board  of  Public  Works  for  sewer  in  Islais  Creek. 

Montreal,  Que. — City  Council  contemplates  appropriating 
$10,000  for  preparation  of  plans  for  trunk  sewer.  Estimated 
cost,  $1,500,000. 

Berlin,  Out. — Plans  being  prepared  by  Herbert  Johnston, 
Berlin,  for  sewer  extensions.    Estimated  cost,  $75,000. 

Preston,  Ont. — Plans  being  prepared  for  sanitary  sewer  in 
King  St.    H.  G.  Edgar,  Clk. 

GARBAGE 

Greystone  Park,  N.  J. — Bids  will  be  received  until  Sept.  22 
by  O.  M.  Bowen,  Warden,  New  Jersey  State  Hospital,  for 
incinerator. 

Morris  Plains,  N.  J. — Bids  will  be  received  until  11  a.m., 
Sept.  22,  by  Board  of  Managers  of  New  Jersey  State  Hospital, 
for  incinerator. 

Amerieus,  Ga. — City  contemplates  building  incinerator. 

+Rock  Island,  111. — It  is  reported  contract  awarded  to 
SPARKS  CREMATORY  CONSTRUCTION  CO.,  Memphis,  Tenn., 
at  $12,200  for  incinerator.     Noted  Aug.  26. 

Marble  Falls,  Tex. — City  will  build  incinerator. 

STREETS  AND  ROADS 

Augusta,  Maine — James  McGregor,  Rumford,  at  $11,883, 
submitted  lowest  bid  for  2.1  miles  of  state  highway  in  Poland. 

Boston,  Mass. — Bids  will  be  received  until  Sept.  21  by 
State  Highway  Commission,  15  Ashburton  PL,  for  12,400  lin.ft. 
of  road  in  Granby  and  South  Hadley.  Arthur  W.  Dean,  Ch. 
Engr. 
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Boston,  Mass. — Bids  will  be  received  until  noon,  Sept.  24, 
by  Park  Board  for  grading',  walks,  etc.,  in  Renah  Park,  Dor- 
chester. 

Boston,  Mass. — Bids  will  be  received  until  noon,  Sept.  20, 
by  Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  artificial  stone 
sidewalks  on  Cushing  Ave.,  Jerome  St.  and  Windermere  Rd., 
Dorchester. 

Boston,  Mass. — Bids  will  be  received  until  Sept.  16  by 
Board  of  Public  Works  for  paving-  Montebello  Rd.,  West  Rox- 
bury. 

♦Boston,  Mass. — State  Highway  Commission  awarded  con- 
tract for  highway  in  Ware  and  Palmer  Townships  to  PERINI 
CONSTRUCTION  CO.,  Ashland,  at  $11,772.     Noted  Aug.  26. 

Hartford,  Conn. — Bids  will  be  received  until  2  p.m.,  Sept. 
22,  by  State  Highway  Commission  for  the  following  state 
road  improvements:  Colebrook  Township,  7,600  lin.ft.;  Orange 
Township,  13,805  lin.ft.;  Stamford  Township,  30,080  lin.ft.; 
North  Haven  Township  and  City  of  New  Haven,  10,418  lin.ft.; 
Newington  Township,  5,400  lin.ft.;  Brookfield  Township,  10,850 
lin.ft.;  Litchfield  Township,  two  sections  macadam  on  Torring- 
ton  Rd.    Charles  J.  Bennett,  State  Highway  Comr. 

Dobhs  Ferry,  X.  Y. — Town  voted  $150,000  bonds  for  paving 
with  brick  Albany  Post  Rd.  through  town. 

New  York,  X.  Y. —  (Borough  of  Richmond)  —  (Official) — Bids 
were  received  Aug.  24  by  Calvin  D.  Van  Name,  Borough  Pres., 
for  sidewalks  as  follows:  Joseph  Johnson  Sons,  $24,183;  C. 
Vanderbilt.  $21,986;  J.  E.  Donovan,  $21,779.    Noted  Aug.  19. 

♦Potsdam.  X.  Y. — Contract  for  paving  Depot  St.  awarded 
to  ARTHUR  McCONVILLE,  Ogdensburg,  at  $6,000. 

+Utica,  X.  Y. — Contract  for  concrete  pavement  in  Kenyon 
Court  awarded  ROBERTS  &  CO.,  Utica. 

Yonkers,  X.  Y. —  (A  correction) — We  have  been  advised 
that  it  was  O'Rourke  Contracting  Co.,  Inc.,  12-14  North  Broad- 
way, Yonkers,  instead  of  O'Rourke  Construction  Co.,  which 
was  awarded  contract  for  paving  Park  Ave.    Noted  Sept.  9. 

+  Kast  Orange,  X.  J. — Board  of  Chosen  Freeholders  of  Essex 
County  awarded  contract  for  resurfacing  Central  Ave.  with 
bitulithic  to  NORTHERN  CONSTRUCTION  CO.  at  $56,975. 
Noted  Aug.  26. 

Montvale.  X.  J. — Bids  will  be  received  by  J.  Ernest  Thier, 
Mayor,  until  Sept.  17  at  School  No.  2  for  improving  Magnolia 
and  Grand  Ave. 

♦Xewark,  X.  J. — JOHN  DORER,  Irvington,  at  $6225,  award- 
ed contract  for  rebuilding  Main  St.  from  Millburn  line  to 
Morris  Ave. 

+Xutley,  X.  J. — Board  of  Chosen  Freeholders  of  Essex 
Countv  awarded  contract  for  bitulithic  paving  on  Washington 
Ave.  to  STANDARD  BITULITHIC  CO.,  Newark,  at  $76,489. 
Noted  Aug.  26. 

Ardmore,  Penn. — Commissioners  of  Lower  Merion  Town- 
ship appropriated  $50,000  for  road  construction  and  repairs 
in  that  township. 

♦Fayette  City,  Penn. — Borough  Council  awarded  contract 
for  2600  ft.  brick  paving  on  Connellsville  Ave.  to  CROSSAN 
CONSTRUCTION  CO.,  Brownsville,  at  $9516. 

♦  Pittsburgh,  Penn. —  (Official) — Controller  of  Allegheny 
Countv  awarded  contracts  for  road  improvement  as  follows: 
J  W. 'BUTLER.  Elizabeth,  Lincoln  Way  Extension.  Elkhorn 
and  Monongahela  City  Rd.:  JOHN  F.  HOWLEY  &  CO.,  Pitts- 
burgh, Round  Hill  Rd.:  RIDGE  BROS.  CO..  Pittsburgh,  Scotia 
Hollow  Rd.    Noted  Sept.  2. 

♦Saxouburg,  Penn. —  (Official) — Contract  for  improving 
Main  St.  awarded  to  HARRY  HALL  &  CO.,  Homestead,  Penn., 
at  $12,765.    Noted  Sept.  2. 

Baltimore,  Md. — Commissioners  for  Opening  Streets  sub- 
mitted plans  to  Board  of  Estimate  for  establishment  of 
Ellicott  Driveway.    Estimated  cost,  $69,100. 

Baltimore,  Md. — Commissioners  plan  to  widen  St.  Paul  St. 
from  Courthouse  to  Hamilton  St. 

Portsmouth,  Va. — F.  H.  Murray,  Engr.,  State  Highway 
Comn.,  Richmond,  submitted  cost  of  improving  four  toll  roads 
with  concrete  and  gravel  at  $134,600;  macadam,  gravel  and 
sand  clay,  $198,600. 

+Vinton,  Va. — Contract  for  2,500  lin.ft.  cement  sidewalk 
awarded  to  TINSLEY  CONSTRUCTION  CO.,  Roanoke. 

Jnnelew,  W.  Va. — Citizens  voted  to  issue  $15,000  bonds  for 
improving  streets  and  roads.    Noted  Aug.  19. 

Parkersburg,  W.  Va. — City  sold  $200,000  bonds  for  street 
improvements. 

Pineville,  W.  Va. — Citizens  voted  to  issue  $550,000  bonds 
for  constructing  roads  in  Wyoming  County. 

+  .Vsheville,  X.  C. — Contract  for  9000-ft.  sidewalk  on  May- 
wood  and  Beverly  St.  awarded  to  REED  &  WELLS. 

Newbern,  X.  C. — Craven  County  voted  to  issue  $100,000 
bonds  for  roads.    Noted  Aug.  19. 

♦Winston-Salem,  X.  C. — Contract  for  grading  street  in 
Buena  Vista  County  awarded  to  SHORE  TRANSFER  CO., 
Win  st  on -Sal  em. 

Miami,  Fla. — County  will  vote  on  issuing  $275,000  bonds 
for  county's  portion  of  Tamiami  Trail. 

St.  Petersburg,  Fla. — Citizens  voted  to  issue  $715,000  bonds 
for  highways. 

+Grove  Hill,  Ala  — Contract  for  two  roads  in  Clarke  Countv 
awarded  to  CENTRAL  ALABAMA  CONSTRUCTION  CO.,  at 
$15,579.    Noted  Aug.  19. 

Scottsboro,  Ala. — Bids  will  be  received  until  Sept.  25  by 
the  Commissioners  of  Jackson  County  for  grading  part  of 
Woodville  and  Limrock  Rd.    Estimated  cost,  $11,158. 

Jennings,  La. — Jefferson  Davis  Parish,  Ward  No.  2,  will 
vote  Oct.  19  to  issue  $125,000  bonds  for  roads. 

Xatehitoehes,  La. — Ward  Nine,  Road  District  No.  13  voted 
to  raise  $50,000  for  gravel  road  through  the  ward. 

Plaquemine,  La. — Iberville  Parish  Police  Jury  will  issue 
MB, 000  bonds  for  roads.  . 


Decatur,  Tenn. — Meigs  County  Commissioners  will  issue 
$100,000  bonds  for  road  from  Decatur  to  adjoining  counties. 

♦Greeiieville,  Tenn. — Contract  for  asphaltic  concrete  paving 
awarded  to  SOUTHERN  ASPHALT  &  CONSTRUCTION  CO., 
Birmingham,  Ala.,  at  $60,000. 

Memphis,  Tenn. — Bids  were  received  for  improving  South 
Main  St.  between  Linden  and  Calhoun  Ave.,  as  follows: 
Koehler  Bros.-Fowler  Construction  Co.,  $22,204;  E.  J.  Wetter- 
strom,  $22,563;  M.  E.  Larkin,  $22,748.    Noted  Aug.  1. 

Rogersville,  Tenn. —  (Official)- — All  bids  rejected  for  sale  of 
$250,000  bonds.  New  bids  will  be  received  Oct.  2.  Noted 
Sept.  2. 

Albany,  Ky. — Citizens  will  issue  $50,000  bonds  for  roads  in 
Clinton  County. 

Bardwell,  Ky. — Contract  will  soon  be  awarded  by  Com- 
missioners of  Carlisle  Countv  for  six  miles  of  proposed  Bard- 
well-Mayfield  Rd.    E.  C.  Walker,  Jr.,  Clinton,  Engr. 

+Glasgo\v,  Ky. — Contract  for  four-mile  rock  road  in  Barren 
County  awarded  to  J.  H.  NEWMAN,  Tompkinsville,  and  C.  S. 
DAVIS,  Nashville,  Tenn.,  at  $13,386. 

Hindman,  Ky. — City  will  vote  on  issuing  $30,000  bonds  for 
macadam  streets. 

Hyden,  Ky. — Citizens  will  vote  Oct.  23  on  issuing  $75,000 
bonds  for  a  road  from  Hyden  to  Hazard. 

Somerset,  Ky. — Citizens  of  Pulaski  County  will  vote  to 
issue  $200,000  bonds  for  roads. 

+Akron,  Ohio — Contract  for  paving  highways  in  Norton 
Township  awarded  to  McALONAN  BROS.,  at  $30,000. 

Bexley,  Ohio — Bids  will  be  received  until  noon,  Sept.  27, 
by  Chester  A.  Miller,  Clk.,  for  paving  Ridge  Ave.  Jennings, 
Lawrence  &  Lindsay,  509  Hartman  Bldg.,  Columbus,  Engr. 

Cadiz,  Ohio — City  Council  awarded  contract  for  paving 
several  streets  with  brick  to  COSS  &  MEYER,  Wheeling, 
W.  Va.,  at  $14,877. 

♦Columbus,  Ohio — Service  Director  awarded  contracts  for 
street  improvements  as  follows:  MONARCH  CONSTRUCTION 
CO.,  Como  Ave.,  brick,  $15,959;  ANDREWS  ASPHALT  PAVING 
CO.,  asphalt,  Reynolds  Ave.,  $6757;  New  York  Ave.,  $9460; 
Sheldon  Ave.,  $13,365;  A.  W.  BURNS  &  CO.,  brick,  Perry  St., 
$5573:  Kent  St.,  $8590;  Wall  St.,  $10,423;  Blenkner  St.,  $4163; 
GEORGE  GEIGELE  &  SON.  brick,  alley  no^th  of  Tiffin  St., 
$1450;  Avon  Court,  $2248:  CLEVELAND  TRINIDAD  PAVING 
CO.,  asphalt.  Main  St.,  $8114;  A.  G.  PUGH,  asphalt,  Forrest  St., 
$44,547. 

Dayton,  Ohio — Bonds  for  $70,000  will  be  sold  Sept.  21  for 
improving-  Eaton  and  Old  Troy  Pikes. 

♦  Eaton,  Ohio — Contract  for  tarvia  pavement  on  West  Main 
St.  awarded  to  H.  W.  CURRY  &  CO.,  Eaton,  at  $6200. 

Findlay,  Ohio — Bids  will  be  received  by  J.  C.  Copeland, 
County  Clk.,  until  noon,  Oct.  2,  for  repair  of  county  road. 

+Girard,  Ohio — Contract  for  paving  East  Main  St.  awarded 
to  TURNER  &  OLSEN  CO.,  Youngstown,  at  $12,500. 

Ironton,  Ohio — (Official) — City  will  sell  $14,000  bonds  Oct. 
7  for  improving  streets  in  District  No.  11. 

Lisbon,  Ohio — Columbiana  County  sold  $194,999  bonds  for 
road  improvements. 

♦Newark,  Ohio — (Official) — Contract  for  paving  Section  2 
and  3  of  Granville  and  Croton  Pike  awarded  SCHILLING 
CONSTRUCTION  CO.,  Youngstown,  Ohio,  at  $9142. 

♦Salem,  Ohio — (Official) — Contract  for  paving  on  Goshen 
Ave.  and  10th  St.  awarded  to  J.  D.  PAXSON,  Salem.  Noted 
Aug.  26. 

Steubenville,  Ohio — Bids  will  be  received  until  1  p.m.,  Sept. 
18,  by  Trustees  of  Island  Creek  Township,  for  grading  road 
at  Laurel  Hill,  Jefferson  County. 

Toledo,  Ohio — (Official) — Bids  will  be  received  by  the  Board 
of  County  Commissioners  of  Lucas  County,  Court  House,  until 
10  a.m.,  Sept.  17,  for  Stone  Road  Improvement  No.  72. 

Toledo,  Ohio — Bonds  for  $131,000  sold  for  street  improve- 
ments. 

+Troy,  Ohio — SWEENEY,  ROBBINS  &  McDANIELS,  at 
$7422,  awarded  contract  for  Shellsberger  Rd.  in  Union  Town- 
ship. 

♦Warren,  Ohio — Board  of  Control  awarded  contract  for 
paving  Homewood  Ave.  to  TURNER  &  OLSON;  contract  for 
Franklin  St.  awarded  to  JAMES  McCRACKEN.    Noted  Sept.  2. 

♦Washington  C,  H„  Ohio — Contract  for  brick  pavement  on 
Leesburg  Ave.  awarded  G.  H.  HECNER  &  SONS  Celina. 

+Xenia,  Ohio — (Official) — Contract  for  paving  portion  of 
Third  St.  awarded  to  ANDREWS  ASHPHALT  PAVING  CO., 
Middletown.    Noted  Aug.  19. 

Youngstown.  Ohio — (Official) — Bids  will  be  received  until 
2  p.m.,  Sept.  27,  by  D.  J.  Jones,  City  Audr.,  for  city  paving 
bonds. 

♦  Angola,  Ind. — Contract  for  roads  in  Steuben  Countv 
awarded  to  W.  S.  GORDON  &  SON,  Libertv  Center,  Bluffton. 
at  $39,152. 

Brazil,  Ind. —  (Official) — Bids  will  be  received  until  10:30 
a.m.,  Oct.  5,  by  William  O.  Graeser,  Audr.,  Clay  County,  for 
gravel  road  between  Jackson  and  Cass  Townships. 

Franklin,  Ind. — Bids  will  be  received  until  2:30  p.m.,  Oct. 
8,  by  the  Commissioners  of  Johnson  and  Marion  Counties 
for  two  county  line  roads. 

Goshen,  Ind. —  (Official) — Bids  will  be  received  until  2  p.m., 
Oct.  4,  by  John  W.  Brown,  Audr.  of  Elkhart  County,  for  con- 
crete road  in  Harrison  Township. 

Logansport,  Ind. — Resolution  passed  by  Board  of  Work 
for  paving  West  Broadway,  Wheatland  Ave.,  Linden  Ave.  and 
Race  St. 

Michigan  City,  Ind. —  (Official) — Bids  will  be  received  until 
10  a.m.,  Sept.  27.  bv  Board  of  Public  Works  for  paving  Charles 
St.    Alex.  Spychalski.  Citv  Clk. 
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Muncie,  Ind. —  (Official) — Bids  will  be  received  until  10  a.m., 
Oct.  6  ,by  F.  M.  Williams,  Audr.,  Delaware  County,  for  gravel 
or  macadamized  road  in  Center  and  Liberty  Townships. 

+Riverside,  Ind. — Contract  for  Ashland  Ave.  curb  and 
gutter  awarded  WILLIAM  BIRCH  &  CO.,  Muncie. 

+  Detroit.  Mich. — Contract  to  pave  Evaline  Ave.  and  part  of 
Jacob  Ave.  awarded  R.  D.  BAKER  CO.,  at  $10,809  and  $6861 
respectively. 

+  !-::■  ton  Rapids,  Mich. — Contract  for  about  11  blocks  of 
concrete-asphalt  pavement  awarded  to  GLOBE  CONSTRUC- 
TION CO.,  Kalamazoo,  at  $1.32  per  sq.yd.    Noted  July  1. 

Chicago,  III. — International  Paved  Way  Association  organ- 
ized at  Chicago  to  promote  an  automobile  highway  from  the 
Mexican  to  Canadian  border.    Estimated  cost,  $20,000,000. 

+  F)lgiu,  111, — Contract  for  curb  and  gutter  in  Ryerson  Ave. 
and  other  streets  awarded  L.  Z.  BARCUS  &  CO..  La  Porte,  at 
$8606.    Noted  Aug.  19. 

+Havana,  111. — JANSEN  &  ZOELLER,  Pekin,  awarded  con- 
tract for  improvements  in  District  C.    Noted  July  15. 

+Peoria,  111. — Board  of  Local  Improvements  awarded  con- 
tract for  brick  paving  on  Maryland  St.  to  DOUGLAS  A.  MYERS 
at  $5,985. 

+Peoria,  111. — Contract  for  paving  North  Adam  St.  awarded 
to  CANTERBURY  BROS.,  Peoria,  at  $17,157". 

★St.  Charles,  111. —  (Official) — Bids  will  be  received  until 
8:30  p.m.,  Sept.  20,  by  Board  of  Local  Improvements  for  im- 
proving parts  of  East  Main  and  West  Main  St.  and  other 
connecting  streets.    John  W.  Wilson,  Engr. 

Virginia,  111. — Cass  County  plans  to  expend  about  $13,785 
for  highway  improvements. 

+Boscobel,  Wis. —  (Official) — Citv  awarded  contract  for  im- 
proving various  streets  to  EDWARD  BARTLETT,  Watertowri, 
Wis.,  at  $1.41  per  sq.yd.    Noted  Aug.  26. 

+  \itkin.  Minn. — Contract  for  state  rural  highway  No.  10B 
awarded  SMALL  &  OLSON,  Aitkin,  at  $43,390. 

+St.  Paul,  Minn. — Contract  for  repaying  University  Ave. 
from  Rice  to  Dale  St.  with  creosoted  block  awarded  to  FIELD- 
ING &  SHEPLEY,  St.  Paul,  at  $55,300. 

Walker,  Minn. —  (Official) — Bids  will  be  received  by  County 
Auditor  until  Sept.  25  for  grading  and  graveling  30  miles  of 
highway.  Estimated  cost,  $80,000.  George  Ralph,  St.  Paul, 
Engr. 

+Great  Bend,  Kan. —  (Official) — Contract  for  20,671  sq  vd 
paving  awarded  to  WATTS  &  AMMERMAN,  Salina,  at  $1  27 
per  sq.yd.  for  trinidad  asphalt.    Noted  Aug.  26. 

+Junction  City,  Kan.— (Official) — County  Commissioners 
awarded  contract  for  one  mile  of  concrete  road  to  ZIEGLER 
BROS.,  Junction  City,  at  $1.10  per  sq.yd.    Noted  Sept.  2. 

+01athe,  Kan. — Contract  for  3800  sq.yd.  vertical  fiber  brick 
paving  awarded  to  J.  H.  COSGROVE,  Olathe,  at  $7,613. 

Kearney.  Neb. —  (Official) — Citiens  voted  to  issue  $50  000 
bonds  for  improving  streets.     Noted  Sept.  2. 

+Bozeman.  Mont. — Contract  for  paving  in  Districts  98  and 
99  awarded  to  WARREN  CONSTRUCTION  CO.,  Portland  Ore 
at  $42,302. 

Great  Falls,  Mont. — Resolution  adopted  bv  Council  to 
create  improvement  district  to  improve  North,  Third  Fourth 
Sixth,  Seventh,  Eighth  and  Ninth  St.  and  Fifth  Ave.  Esti- 
mated cost  between  $38,470  and  $63,435. 

Harrisonville,  Mo. — Dolan  Township,  Special  Road  District, 
Taft  County,  plans  nine  miles  of  rock  road. 

Kansas  City,  Mo. — Bids  will  be  received  by  Park  Com- 
missioners until  Sept.  28  for  grading  Meyer  Blvd.  and  the 

Paseo. 

Liberty,  Mo.— Clay  County  Commissioners  will  be  asked 
to  vote  on  issuing  $50,000  bonds  for  roads. 

+St.  Louis,  Mo. — Board  of  Public  Service  awarded  contracts 
for  street  improvements  as  follows:  G.  A.  HEMAN,  Florissant 
Ave.,  asphalt,  at  $82,067;  Marcus  Ave.,  two  sections  brick 
$29,708   and    $21,027;    GRANITE   BITUMINOUS   PAVING  CO 
Ashland    Ave.,    asphalt,    $5,844;   WEBB   KUNZE  CONSTRUC- 
TION  CO.,    Skinker   Rd.,    wood    block,    $84,712;  KYERMANN 
CONSTRUCTION  CO.,   repaying   on   Market   St.,   wood  block 
$17,225;    PERKINSON    CONSTRUCTION    CO.,    Milburn  Ave 
brick,  $7,651;  RUECKING  CONSTRUCTION  CO.,  Chariton  St'.', 
brick,  $7,614;  HANICK  QUARRY  AND  CONSTRUCTION  CO 
Duncan  Ave.,  brick,   $13,480;  Arlington  Ave.,   brick,  $15,494' 
Noted  Aug.  19. 

St.  Louis,  Mo. —  (Official) — Bids  will  be  received  until  noon, 
Oct.  5,  by  Board  of  Public  Service  for  the  following  street 
improvements:  Marcus  Ave.,  estimated  cost,  $8500;  Tower 
Grove  Ave.,  cost  $16,000;  Spring  Ave.,  cost,  $15,000;  Soulard 
St..  cost,  $25,000.    E.  R.  Kinsey,  Pres.  Bd.  Pub.  Ser. 

St.  Louis,  Mo. — Bids  will  be  received  until  noon  Sept.  23, 
by  Pitzman  Co.,  Surv.  and  Engr.,  615  Chestnut  St.,  for  approx- 
imately 600,000  cu.yd.  grading  and  excavating  for  University 
Park  Realty  Co. 

Austin,  Tex. — Citizens  contemplate  issuing  bonds  for  $425  - 
000  for  streets  and  bridges. 

Clarksville,  Tex. — City  will  sell  $100,000  bonds  Sept.  28 
for  roads  and  turnpikes  in  Road  District  No.  1. 

Galveston,  Tex. — County  Commissioners  plan  to  repair 
seawall  boulevard.    R.  M.  Slas,  County  Engr.  and  Supvr. 

+Lufkin,  Tex. — Contract  for  three  blocks  of  paving  award- 
ed to  TEXAS  BITULITHIC  CO.,  Dallas,  at  $10,000. 

Lufkin,  Tex. — Agelina  County  will  vote  on  issuing  $200,000 
bonds  for  roads. 

Sulphur  Springs,  Tex. — City  will  issue  $10,000  bonds  for 
improving  streets. 

Woodville,  Tex.. — Citizens  voted  against  issuing  $100,000 
bonds  for  roacjs  in  Tyler  County,  Road  District  No.  1.  Noted 
Aug.  26. 


Oklahoma,  Okla. — County  plans  to  expend  $140,000  for  im- 
proving roads. 

Salt  Lake  City,  Utah — County  Commissioners  plan  concrete 
highway  on  State  St.  from  southern  limits  of  city  to  Murray 
city  line. 

+Salt  Lake  City,  Utah — (Official) — P.  J.  MORAN,  INC.,  Salt 
Lake  City,  awarded  contract  for  paving  various  streets  at 
$48,025.    S.  Q.  Cannon,  City  Engr.    Noted  Aug.  19. 

Wendover,  Utah — (Official) — No  bids  were  received  for  25 
miles  of  highway.  E.  R.  Morgan,  State  Rd.  Engr.  Noted 
Aug.  19. 

Anacortes,  Wash. — Contract  will  soon  be  awarded  for  pav- 
ing Commercial  Ave.  to  county  road. 

+Auburn,  Wash.— (Official) — Contract  for  paving-  19  blocks 
awarded  to  WASHINGTON  PAVING  CO.,  Tacoma,  at  $24?979 
Noted  Aug.  26. 

+Bellinghnm.  Wash.— Contract  for  pavement  on  Harris 
Ave.  awarded  to  K.  SAUSET,  at  $11,148.  b 

+<  l.ehalis.  Wash.— SPEAKER  &  McKEE,  at  $5,928,  awarded 
contract  for  one  mile  of  road  on  Jackson  Prairie.  *twd"raea 

Hoquiam,  Wash.— Resolution  has  been  passed  for  imDrov- 
mg  Simpson  Ave.    Estimated  cost,  $47,672.  improv- 

+01ynipia.  Wash.— Bids  opened  Aug.  30  by  State  Hiehwav 
Commission    for    highway    from    Neman    to   Nasel    River  In 
Pacific  County.     Three   lowest  bids  were-   BURNFTT  rnivr 
STRUCTION  CO.,  909  Second  Ave.,  Seattle    $36  955  7aWrrt?d 
contract);    Elliott    Contracting    Co.,    Portland    Ore     $39  S05 
L.  H.  Goerig,  1027  Bellevue  Court,  Seattle    $37,428  ?39>305' 

+01ympla,  AVash.—  (Official)— Bids  opened  Aug.  30  by  State 
Highway  Commission  for  road  from  Union  Flat  Creek  south 
in  Whitman  County  as  follows:  W.  G.  Mulligan  &  Co  302 
Eagle  Bldg.,  Spokane,  $7955;  H.  C.  ROOT  South  525  Madison 
^•„Sp^a,ne'  *7784  (awarded  contract);'  H  L  Wilson  Co 
Walla  Walla  $8292;  General  Construction  Co.,  Spokane  $9164': 
i\  otGu  j\. u §° .  i y . 

Senttle,  Wash. — A.  H.  Dimock,  City  Engr.,  submitted  cost 
of  paving  47th  Ave  N  E.,  $27,893;  First  Ave.,  $20  539;  grad- 
ing Eloise  Terrace,  $10,870. 

.,  Seattle,  AVash.— City  Council  authorized  improvement  of 
51st  Ave.  and  other  streets.     Estimated  cost,  $54,394. 

Tacoma,  AVash. — Surveys  will  soon  be  made  for  10.6  miles 
°i,J^?untaln  Rd-  Estimated  cost  between  $100,000  and 
$140,000. 

+Tacoma,  Wash. — Commissioners  of  Pierce  County  award- 
ed contract  for  paving  5.57  miles  of  Pacific  Highway  with 
bitulithic  on   concrete  base   to   WASHINGTON   PAVING  CO 
Tacoma,  at  $79,375.     Noted  Aug.  26. 

Walla  AValla,  Wash. — Council  passed  resolution  for  paving 
South  Second  St.     Estimated  cost,  $12,000. 

+Waterville,  Wash. — Commissioners  of  Douglas  County 
awarded  contract  for  2%  miles  of  Permanent  Highway  No  3 
to  BAILEY  &  O'CONNOR,  Wenatchee,  at  $17,985. 

+Medford.  Ore. — Contract  for  Pacific  Highway  from  Tolo  to 
Josephine  County  Line  awarded  to  C.  NATWICK,  at  $16,659. 

Salem,  Ore. — Bond  issue  for  $10,000,000  for  state  roads  has 
been  proposed. 

Dunsmuir,  Calif  City  plans  to  lay  1%   miles  of  concrete 

pavement.    P.  M.  Lau  is  City  Engr. 

+East  San  Diego,  Calif. — Contract  for  improving  Hugo  Ave. 
awarded  to  OLAF  NELSON,  at  $40,532. 

+Eureka,  Calif — Supervisors  of  Humboldt  County  awarded 
contract  for  Hoopa  Valley  Rd.  to  HARTNEY  &  McNAUGH- 
TON,  at  $11,974. 

Los  Angeles,  Calif. — Bond  issue  for  $3,000,000  proposed  for 

extension  of  county  highway  system. 

+  I.os  Angeles,  Calif. — D.  D.  CHAPMAN,  216  North  Johnstone 
St.,  Los  Angeles,  at  $11,472,  awarded  contract  for  improving 
roads  in  District  No.  3.    Noted  July  22. 

Marysville,  Calif. — District  No.  10  plans  to  gravel  three 
miles  of  road.    Estimated  cost,  $5,600. 

Modesto,  Calif. — Plans  have  been  prepared  by  G.  E.  Freitas, 

City  Engr.,  for  street  work  estimated  to  cost  $20,664. 

Nevada  City,  Calif. — City  Council  is  considering  improving 
sidewalks  of  city. 

+Oakland,  Calif. —  (Official) — Board  of  Supervisors  awarded 
contract  for  bitulithic  paving  on  county  roads  in  Murrav 
Road  District  to  CALIFORNIA  BITULITHIC  CO.,  care  of 
Hutchinson  Co.,  Oakland,  at  $14,235.    Noted  Sept.  2. 

+Redwood  City,  Calif. — Contract  for  road  from  Pescadero 
to  Santa  Cruz  County  Line  awarded  to  LOU  G.  HARE,  Salinas, 
at  $29,000. 

+Riverside,  Calif. — Contract  for  8.67  miles  of  highway 
awarded  to  CONNER  CONTRACTING  CO.,  Los  Angeles,  at 
$28,910. 

Sacramento,  Calif. —  (Official) — Bids  were  received  Aug.  23 
by  the  State  Highway  Commission  for  highway  in  Siskiyou 
County,  Division  2,  Route  3,  Section  A,  as  follows:  P.  J. 
Lechner,  Alameda,  $23,944;  Moffett  &  Mead,  San  Francisco, 
$24,750;  F.  H.  Green,  Eureka,  $22,600. 

+San  Francisco,  Calif. — Contract  for  paving  boulevard  be- 
tween Lincoln  and  Presidio,  including  sidewalks  and  sewers 
awarded   to   CITY   IMPROVEMENT   CO.,   San    Francisco,  at 

$65,000. 

+  San  Francisco.  Calif. — Board  of  Public  Works  awarded 
contract  for  paving  part  of  Fulton  St.  to  OWEN  McHUGH,  at 
$11,188. 

+San  Francisco.  Calif. — Board  of  Public  Works  awarded 
contract  for  grading  on  37th  Ave.  to  BLANCHARD-BROWN 
CO.,  at  $5931. 
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x  't^anr.„Mateo»   CaI»f- — RANSOME-CRUMMEY   CO  Oakland 
San'lffij  C°ntraCt  f°r  Pavement  at  uSperend^i 

+  San   Mateo,   Calif. — Contract   for   paving-   several  streets 
aTfTT.loO      FEDERAL  CONSTRUCTION  CO*    San  Francisco! 

+Santa   Ana,   Calif  Contract   for   5%    miles   of  Santiae-o 

Blvd.  awarded  FRED  HOFFMAN,  at  $19,498  Santiago 

+  Sai«ta    Ana,    Calif. — MAX    L.     HUBERMAN     at    $10  695 
awarded  contract  for  Yorba  Linda  Rd.  al  »iu,t>9b, 

KW^V*  CaMt._plans  are  bein     considered  f  paving 

^fksr^^tsssgz^iggF1  Ave-  EstFmateS 
ed  t^^ksggsf&uffidr paving  Mission  st- award- 

Stockton,    Calif.— City    Council    authorized    paving-  North 
8ompetronMCPJy  EndgrASh  St     Estimated  -st,  R 

+Venice,  Calif.— Contract  for  29,000  ft.  of  asphalt  concrete 
Monica       awarded   to  BRAUN,   BRYANT   &   AUSTIN,  Santa 

Yreka,  Calif. — Board   of  Supervisors   plans   to   grade  and 

$Pao!00O  Ft  J°neS  and   SC0U   Vallev-     Estimlted  cost* 

INDUSTRIAL,  WORKS 

+L,ubec,  Maine— American  Can  Co.,  New  York,  N  Y  award- 

MING  CONSTR™  a^ditlR°n  tt0  "Vlftnt  at  ^beetoCUM- 
ivtiiNU  CUJNS1RUCTION  CO.,  Boston,  Mass.    Cost,  $100,000. 

+Holyoke,  Mass. — Bosch  Magneto  Co.,   Chicopee  awarded 

SStr^.tf°arbautne|Yo«  at  H°ly0ke  t0  CASPER^'  RANGER 

^d^  an-  ^ 

for^o^-sto^v8^*^8 -Vi  CSLhJU  9?"  warded  contracts 
to    apt™    x'  ^brl?rk  ,a,nd  miU  constructed  factory 

TYSON  WFABF  A  mFnn'  c?13,1,?6"^  general  contract,  and 
Cost,  $75^000  '  h  Bldg-  Boston.  foundations. 

BldgPrwmfih1,fndMh^^New1En^Iand  Westinghouse  Co.,  Page 
tiiag.,  will  build  brick  woodworking  shop.    Cost  $50  000 

a\I?25700.t°NSLlIuAgRT9H  &  MacKI^OPP, 

-|n•^v1^n^etPOrt•  c"nn-— Loban  Bros,  plans  a  five-story,  fireproof 
103xlOS-ft.  warehouse  on  Housatonic  Ave.  y 

■fSouth  Windham,  Conn. — Smith  &  Winchester  Co  swar^j 
waV^c?  two-story,    60xl27-ft.    foundry    addit  on    to  H 

WALES  LINES  CO.,  Meriden,  at  $20,000  addition    to  H. 

traSU?^°nyllIe'  Conn.—J.  Broadbent  &  Son,  Inc.,  awarded  con- 
R.  L  Jf<?NEfS°,U^r?froyrdDrlCk  and  mm  «>™truct.d  facTol-y^o 

York  Central  R.R.    Estimated  cost,  $50,000  W 

ct„Bnff!;1J0'..1V-  Y' — American  Radiator  Co.  will  build  two  one 
story  addit.ons  to  its  plant  at  110  Ledger  St.     Cost    $55  OOo" 

andBya?d°s  at  Tlfl*  <WB*w  ^  R^  Wil1  build  reDair  sh°PS 
anu  yams  at  Iifft  St.,  Hamburg  Turnpike  and  Citv  <ZhiZ 
Canal  to  cost  about  $250,000.  "P"s.e    ana    uity  Ship 

fnr.+iBu<!fal0'  N-  Y.— William  H.  Walker  Co.  awarded  contract 
for  11-story  warehouse  and  distributing  station  at  Fnnklin 
B?dV   Buffalo.'0  TURNER  CONSTRUcllONCO^pfudenlik" 

tJamestown,  N.  Y. — Struthers- Wells   Co     Warren  Penr, 
awarded  contract  to  McCLINTIC-MARSHALL  CO        1 1  s burgh ' 
^^S^^S^^SSS1^  C0ncrete  blacksmi^^^ 

ro^pJu  luTlf  °Idi$nif ,0^rfract?r°y  «n&™*  $*J 
Pomeroy,  23  Farraday  St.,  is  Factory  Mgr    ^ocnester-     F.  J. 

tra*Tf°oT  o„aedst'orV;  Y^n%^h^°n  C,hain  Co'  awarded  con- 
atS  J^o^^o .  RR I S  ^&  ALLE ' U d s° c h a^n g^,*1  B uf?a  1^ 

o,„?'IfaT,'fson*  N>  J — Hyatt  Roller  Bearing  Co    Middlesex  est 
awarded  contract  for  six-storv   90x110  ft  aAAiiiJZ T  ;     ■*      , bt-' 


ta^u\^^  Cog  has 

l?eS^^ 

brtStsssiSrsifBfsiro  c""ns  Co-  w'n  6u'"i  *  »™»™°f 

CONS?TRnCTm^Vne?,,-~Contr£ict  awarded  to  FIDELITY 
infl  ft    „„n    PN  CO-  for  seven-story,  reinforced-concrete  6?x 

John  j  CFelif0croaS4lT9ar^hOUSe\anC,'2FS5-ft-  smokehouse  for 
*elin  Co    4142  Germantown  Ave.     Cost    $100  000  and 
$15,000  respectively.    Noted  Sept.  2.  »iuu,uuu  and 


ar,rl+DhllIadel«JV,ia,  Penn-— Bennett  &  Aspden  Co.,  Leverington 
?£dv,-Bao?r   Stlf  awarded   contract   for   four-story    factory  ^ 

f600hArch%tn  Phfr„aHmf  hAV6'  to  WILLIAM  STEEL  SONS ^CO 
lbOU  Arch  St.,  Philadelphia.    Estimated  cost,  $100,000. 

*>,it*sbur?h'  Penn.— Murdock  Storage  &  Transfer  Co  will 
Craig  He"St°ry  St°,;age  and  offlce  b«ilding  at  Fifth  Ave.  Ind 
♦  Baltimore,  Md. — Curtis  Bay  Distillery  Co  has  a  warrior! 
FahV'icat8  f°r  ]tS  denatured  alcohol  distillery  as  fXw 
™Nm10Valld  erection  of  steel,  PORTHOFF  CON  ST  RUC  - 
RUPP^^E1!1''  Ohio,  concrete  work,  CURTISS  WOOD- 

t,.o^Bf-a,t"nore'  Md-— Poole  Engineering  Co.  has  awarded  con- 

NGtC0r  Tt  wm  ^Un„VtlSnSi?lan,a^dif0n  to  COWEN  BUILD- 
iiNtj  t^u.    it  will  be  of  brick  and  steel,  100x290  ft 

wilf  b'lfihSTVh1?^- pnnedy  Foundry  Co.,  South  Charles  St., 
win  Duild  a  three-story  addition,  covering  24  000  so  ft  for  a 
core  and  patternshop.    Joseph  P.  Kennedy  is  Pres 

+Baltimore,  Md. — Baltimore  Dry  Docks  &  Shipbuilding  rn 

gated  iron  and  reinforced  concrete.  "ieei,  corru- 

Parkersburg-,  W.  Va.— Modern   Flint  Glass  Co    will  build 
fs  in'e^ted    COSt  ?50,00°-    Jam6S  °'  Gil1'  Pniladelphia,  Pen" 

Mi^M'm*^  ^  c-~ Reported  that  the  Ford  Motor  Co.,  Detroit 
Mich.,  will  build  an  assembling  plant  in  Charlotte  ' 

Clevfe  °^^^^T^^  ?anc1onreyeroS;BEdalt 

E^&igF^sugstir  Western  ^ire  * k^c* 

1^„+Peve!'a,,a»  Ohio— (Official)—  Contract  for  plant  of  the 
luSM'f  ClCeve,aanWcrdNaotetd°  Aug^^MJ^  AUS^IoSr'  & 
to  cEosr$SL?"000Ind-_EVanSVille  Packing  Co-  build  Plant 

™i^okon]'0*  Ind-— Haynes  Motor  Car  Co.  will  build  three 
reinforced-concrete  additions  to  its  plant  Cost  $250  000 
a°tooPiapiyan?aS  alS°   ^rchased  a  briokP  factory  build,in5B0,0fo°r 

Fifth11  Aave°'  l^T^  Baltimore  &  Ohio  Chicago  Terminal  R.R., 
i,     ,^  Ve'   and   Harrison   St.,   will   build   a   two-storv  brick 
Cg,ArchmaChine  Sh°PS  °n  WeSt  14th  St     Cost°  $y245,000 
Chicag-o,  111.— Armour  &  Co.,  Union  Stockyards   will  build 
TOoTTa.^  canningyfactorT:n 

+Chicago,  111. —  (Official) — Contract   for  a   factors  fr,^  -r^ 
^tUb$^,5B0°0X  CN°ot^aIdegd  1*9  ^  ShVd^E^ ^ ^ 

St  *prr^%^^  Z°oUelSn?  ttrUete°-s?o°ry  "e^Vt" 
Milwaukee0    US   ga''age    t0   A'    MONSTED^ca^P^'bst  md^ 

Milwaukee,  Wis  The  Linde  Air  Products  Co  ,  New  York 

at-aith^d^a^fo^lTve80^00-"-  °riCk  and  coni're^aSSr 
Waterloo,  Iowa— Plans  are  being  prepared  for  four-storv 
S^5WSitSS,SgtSa,^t  f°r  Wate?1°°  Ov0erlafn0Sr#o0tro? 

nre^rof1ad?it^?oaftsVawnar&ehltu%rea^?lS^ 

Springfield,   Mo.— Rhodes   Produce    Co.   will   build   a  store 
C    LWRho1desSeprnesSOUth  Campbe11  Bt  Estimated 1  cost,  $20,000 

Golden,  Colo.— Sanitary  Brick  Co.  will  build  an  addition 
to  its  plant.     Estimated  cost,  $25,000.     L.  A.  Copeland  Mgi 
Trinidad,   Colo.— Swift   &   Co.,   Chicago,   111     having  r,lan« 
prepared  for  cold-storage  plant.     Estimlted  cost ?  J30  000 
contrSa«nlfor  a°«oo  nnah_The  Utah-Idaho  Sugar  Co.  awarded 
STRUCTION  Co!1al0t0LakUe&CityaCtOry  t0         H"  DYER  CON" 

Spokane,   Wash. — Powell-Sanders   Co.   has   Plans    for  «;Y 
Jo°h7'K°  Dow!"Arc°hmCe  huildi^  and  warehouL.Placnost,f$50,00Xo: 

fn,  Sas.kat,>on'  Sask.— Macdonald-Crawford,  Ltd  ,  will  build 
four-story  warehouse.     Approximate  cost,  $50,000. 

FEDERAL   GOVERNMENT  WORK 

noo^SepT^  ClwS  AtUr  °^  N.  H.-Bids  will  be  received  until 
"o  wharf  G.  Frick,  Quartermaster,  for  addition 

„    +  Breakwater — Buffalo,  N.  Y. — Contract  awarded  to  rriAST 
&  LAKES  CONTRACTING  CO.,  New  York,  J  $14  055    fo  rip 
w\Pter"dNo?edrSeft .TCrete  superstructure  on  Buffalo  break- 
+Dredging< — Port    Chester,    N.    Y. — Contract    awarded  tn 
?hAeSsTeErRHNarLRrEDS  ^y  8at   ^   ^  -"d^nWWr? 

for   building   third   story   and   permanent   roof   of  reinforced 
concrete  on  carpenter  shop  at  General  Lighthouse,  Tompkins 

Repairs  Hospital— Pittsburgh,  Penn.— Bids  will  be  received 
until  3  p  m„  Sept.  20,  by  U.  S.  Public  Health  Service  U  S 
Marine  Hospital,  Pittsburgh,  for  repairs  to  U  S  marine 
hospital  at  40th  St.  and  Penn  Ave.,  Pittsburgh.  nianne 

NORDBFRCEM^r^Pitt^b,Urg:hi  penn— Contract  awarded  to 
IWVi  *  MF?-  co-  Milwaukee,  Wis.,  at  $4,500,  for  steam 
engine  for  experimental  station,  Bureau  of  Mines. 

rec£vadlllfLand7  yentilating— Washington,  D.  C— Bids  were 
for  IXatii^  •  i  fay  Commissioners  of  District  of  Columbia 
for  heating-  and  ventilating  in  Park  View  school  as  follows- 
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Riggs,  Distler  &  Stringer,  Baltimore,  Md.,  $13,678;  Standard 
Engineering  Co.,  Washington,  $14,650  and  W.  G.  Cornell  Co., 
Washington,  $15,200. 

★  Laboratory — Washington,  D.  C. — Contract  for  chemical 
laboratory  at  Bureau  of  Standards,  Washington,  awarded  to 
WELLS  BROS.,  New  York,  N.  Y.,  at  $188,556.     Noted  July  8. 

Lumber — Washington,  D.  C. — Bids  will  be  received  until  2 
p.m.,  Sept.  22,  by  Commissioners  of  District  of  Columbia,  for 
95.07S  sq.ft.  of  Georgia  pine  bridge  lumber. 

Machine  Tools — Washington,  D.  C. — Bids  will  be  received 
until  10  a.m.,  Oct.  5,  by  Paymaster-General,  U.  S.  N.,  Washing- 
ton, for  machine  tools  as  follows:  Schedule  8,780,  2  geared 
head  lathes,  18-in.xS  ft.,  1  geared  head  lathe,  16-in.x6-ft.,  1 
trimming  press,  for  delivery  at  Washington  Navy  Yard;  Sched- 
ule 8,781  1  turn  table  lathe,  2V2x26,  for  delivery  at  Boston 
Navy  Yard;  Schedule  8,782,  2  upright  drills,  21-in.,  2  double 
emery  grinders,  12-in.,  2  engine,  screw-cutting  lathes,  2  crank 
shapers,  16-in„  for  Boston  and  Philadelphia  navy  yards. 

Plumbing — Washington,  D.  C. — Bids  were  received  Sept.  7 
by  Commissioners  of  District  of  Columbia  for  plumbing  for 
Pprk  View  School  as  follows:  Isidor  Freund,  Washington, 
$5,770;  Ribbs,  Distler  &  Stringer,  Baltimore,  Md.,  $5,796  and 
F.  C.  Stelzer,  Washington,  $6,347. 

★  Dredging — Norfolk,  Va. — Bids  will  be  received  until  noon, 
Sept.  23,  by  U.  S.  Engineer,  Custom  House,  Norfolk,  for  dredg- 
ing and  rock  excavation  in  James  River. 

Post  Office — Norton,  Va. — Bids  will  be  received  until  3  p.m., 
Oct.  19.  by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury 
Dept.,  Washington,  D.  C,  for  post  office  at  Norton. 

Post  Office — Charlotte,  N.  C. — Bids  were  received  Sept.  7 
by  Acting  Supervising  Architect,  Washington,  D.  C,  for  post 
office  as  follows:  (a)  limestone,  (b)  sandstone,  John  G. 
Unkefer  &  Co.,  Minerva,  Ohio,  (a)  $192,692;  J.  A.  Jones,  Char- 
lotte, (b)  $207,000  (low  bidders).     Noted  July  29  and  Aug.  5. 

★  Post  Office — Wilkesboro,  N.  C. — Bids  will  be  received  until 
3  p.m.,  Oct.  14,  bv  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  post  office  at  Wilkes- 
boro. 

Officers'  Quarters — Wilmington,  N.  C. — Bids  will  be  received 
until  3  p.m.,  Oct.  7,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  medical  officers' 
quarters  at  U.  S.  Marine  Hospital,  Wilmington. 

^Buildings — Port  Roval,  S.  C— Contract  awarded  to  NEW- 
PORT CONTRACTING  &  ENGINEERING  CO.,  Newport  News, 
Va.,  at  $34,676,  for  buildings  at  Naval  Station,  Port  Royal. 
Noted  Aug.  5  and  Sept.  2. 

Repairing  Wharf — Ft.  De  Soto,  Fla. — Bids  will  be  received 
until  10  a.m.,  Oct.  1,  by  Jacob  Frank,  Act.  Quartermaster, 
Ft.  Dade,  for  repairing  wharf  at  Ft.  De  Soto. 

DreJlge — Jacksonville,  Fla. — Bids  will  be  received  until 
noon  Nov.  8,  at  the  U.  S.  Engineer  Office,  Jacksonville,  for 
steel  hull  3  V2  and  7  yard  dipper  dredge  or  for  leasing,  subject 
to  purchase. 

Cement,  Sand  and  Gravel — New  Orleans,  La. — Bids  will  be 
received  until  11  a.m.,  Sept.  22,  at  the  U.  S.  Engineer  Office, 
Custom  House,  New  Orleans,  for  cement,  sand  and  gravel  at 
Southwest  Pass,  Mississippi  River. 

+Timber — Detroit,  Mich. — Contract  awarded  to  DUNCAN 
LUMBER  CO.,  Portland,  Ore.,  at  $6,051,  for  236,000  ft.  of  fir 
timber.    Noted  June  24. 

Post  Office — Fulton,  Mo. — Bids  were  received  Sept.  7  for 
post  office:  (a)  limestone  and  (b)  sandstone,  Balkan  Con- 
struction Co.,  Chicago,  111.,  (a)  $46,337,  (b)  $46,703  (low  bidder). 
Noted  Aug.  5. 

4-Buildings — Point  Isabel,  Tex. — (Isabel  post  office) — Con- 
tract awarded  to  JAMES  McCOY,  Brownsville,  at  $9,500  for 
operator's  quarters  at  Naval  Radio  station.     Noted  Sept.  2. 

+Post  Office — Blackwell,  Okla. — Contract  awarded  to  AL- 
GERNON BLAIR,  Montgomery,  Ala.,  at  $37,616,  for  post  office 
at  Blackwell.    Noted  Aug.  12  and  26. 

★Cement — Portland,  Ore. — Bids  will  be  received  until  11 
a.m.,  Oct.  7,  at  the  U.  S.  Engineer  Office,  Second  District,  Port- 
land, for  cement. 

Miscellaneous  Supplies — Panama — Bids  will  be  received 
until  10:30  a.m.,  Sept.  24,  by  Maj.  F.  C.  Boggs,  Gen.  Pur  Agt  , 
Washington,  D.  C,  for  miscellaneous  pipe  and  manufactured 
metal  supplies. 

MISCELLANEOUS 

Dredging — Boston,  Mass. — Bids  will  be  received  until  Sept. 
22  by  State  Harbor  and  Land  Commissioners,  State  House, 
for  dredging  of  Lewis  Bay.     William  F.  Williams,  Ch.  Engr. 

+  Shore  Protection — Boston,  Mass. — Contract  awarded  to 
COLEMAN  BROS.,  Chelsea,  at  $19,854,  for  shore  protection  at 
Revere  Beach.    Noted  Aug.  6  and  Sept.  9. 

♦Retaining  Wall — Quincy,  Mass. — Contract  awarded  to 
HOLBROOK  CABOT  &  ROLLINS  CO.,  6  Beacon  St.,  Boston,  at 
about  $100,000  for  retaining  wall  for  Fore  River  Shipbuilding 
Co.     Noted  Sept.  2. 

+Dike — Springfield,  Mass. — Contract  awarded  to  H.  I. 
PEER,  Springfield,  for  3,200  ft.   of  dike. 

Dredging — Waltham,  Mass. — Bids  will  be  received  until 
noon  Sept  21,  by  State  of  Massachusetts  for  dredging  in 
Charles  River  from  Elm  St.  to  Bleachory  dam.  Metropolitan 
Park  Commission,  14  Beacon  St.,  Boston,  Engr. 

Barge  Canal  Work — Albany,  N.  Y. — Bids  were  received  for 
improvement  of  Sawyer's  Creek  at  North  Tonawanda:  H.  S. 
TCerbaugh  Inc  Buffalo,  $9,800;  Eastover  Construction  Co.,  Inc., 
Utica  $10  200.  H.  V.  Berry,  Ft.  Plain,  at  $12,685  was  low 
bidder  for  timber  for  canals  in  Eastern  division;  William  J. 
Dowdle,  Oswego,  at  $15,400  low  bidder  for  Middle  division 
and  G  Elias  &  Bro.,  Inc.,  Buffalo,  at  $21,699,  for  Western 
division. 

Ballast — New  York,  N.  Y. — (Borough  of  Manhattan  )  —  (Offi- 
cial)_Bids  were  received  Sept.  10  for  ballast  for  Rapid  Transit 
Rv  (a)  about  243,000  cu.yd.  of  trap  rock  or  hard  limestone: 
Upper  Hudson  Stone  Co.,  $228,010,  Haverstraw  Crushed  Stone 


Co.,  $250,240  and  (b)  about  325,500  cu.yd.  3-in.  ballast,  trap 
rock,  hard  limestone  or  field  stone,  Haverstraw  Crushed  Stone 
Co.,  $26,325;  Upper  Hudson  Stone  Co.,  $27,625.    Noted  Aug.  26. 

Pier  Shed — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — Bids  will  be  received  by  Commissioner  of  Docks, 
Pier  A,  Battery  PL,  until  noon,  Sept.  21.  for  pier  shed  at  West 
23rd  St.,  North  River,  under  Contract  No.  1471. 

+Duct  Line — New  York,  N.  Y. — (Official) — Contract  award- 
ed to  E.  C.  MOORE,  154  Nassau  St.,  at  $34,006,  for  duct  line 
for  Queensboro  Rapid  Transit  Ry.    Noted  Aug.  12. 

Elimination  of  Grade  Crossing — Sloan,  N.  Y. — Plans  sub- 
mitted to  New  York  Public  Service  Commission,  Albany,  by 
Delaware,  Lackawanna  &  Western  R.R.  for  elimination  of 
grade  crossing  at  Sloan.     Estimated  cost,  $329,471. 

+Sprinkler  System — Hoboken,  N.  J. — Contract  awarded  to 
ROCKWOOD  SPRINKLER  CO.,  at  $15,000,  by  Hoboken  Land 
&  Improvement  Co.  for  sprinkler  system  in  new  building  at 
15th  St. 

Waterway — Trenton,  N.  J. — New  Jersey  State  Commerce 
and  Navigation  Board  will  construct  Barnegat  Bay-Manasquan 
River  Inland  Waterway.  About  $23,000  is  available  to  start 
work. 

+Tunnel — Bloomsburg,  Penn. — Contract  awarded  to  PORT- 
LAND CONTRACTING  CO.,  for  tunnel  1,400  ft.  long,  by 
Lehigh  Valley  Coal  Co. 

★  Superstructures — Philadelphia,  Penn. —  (Official) — Bids  will 
be  received  until  noon,  Oct.  19,  by  A.  M.  Taylor,  Dir.,  Pub.  Ser., 
754  Bourse  Bldg.,  for  steel  superstructures  for  elevated  railway. 

+Steamships — Newport  News,  Va. — Contracts  awarded  to 
NEWPORT  NEWS  SHIPBUILDING  AND  DRY  DOCK  CO.,  at 
$1,000,000  each  for  two  steamships  for  Crowell  &  Thurlow 
Steamship  Co.,  Boston,  Mass. 

+Drainnge — Goldsboro,  N.  C. — Contract  awarded  to  A.  V. 
WILLIS  &  SONS,  Pittsfield,  111.,  at  $56,399,  for  dredging  in 

canal  for  drainage. 

Drainage — Dade  City,  Fla. — Plans  being  prepared  by  Hiram 
McElroy,  Dade  City,  for  drainage  district. 

Harbor  Channel  and  Piers — Miami,  Fla. — Bids  will  be  re- 
ceived soon,  for  harbor  channel  and  piers  for  Miami.  Isham 
Randolph,  Harbor  Engr.    Noted  July  8. 

Barges — Mobile,  Ala. — Pratt  Consolidated  Coal  Co.  will 
build  16  barges  and  one  steam  boat  for  coal  transportation. 
Estimated  cost,  $71,200. 

LeVees — Shreveport,  La. — Bids  will  soon  be  received,  ac- 
cording to  press  reports,  for  levees  at  Upper  Missionary,  West 
Egypt,  Thompson's  Cedar  Bluff,  Long  Point,  Loggy  Lea  and 
Campo  Bello  reaches. 

Park  Improvements — Cincinnati,  Ohio — Citizens  will  vote 
on  $1,250,000  bonds  for  park  improvements  at  November 
election. 

Drainage — Kenton,  Ohio — (Official) — Morgan  Engineering 
Co.,  Memphis,  Tenn.,  retained  as  engineer  to  prepare  plans  for 
protection  of  about  25,000  acres  on  the  Upper  Scioto  Drainage 
and  Conservation  District,  Hardin  County. 

Elimination  Grade  Crossing — Madisonville,  Ohio — Plans 
approved  by  Pennsylvania  Lines  West  of  Pittsburgh  for 
elimination  of  grade  crossing  at  Erie  Ave.,  Madisonville. 
Philip  Fosdick,  Cincinnati,  City  Engr.  Estimated  cost,  $140,000. 

-fDitch — New  Philadelphia,  Ohio — Contract  awarded  to  W. 
A.  SHIRE,  Ashland,  at  $0.09  per  cu.yd.  for  ditch  in  Tuscarawas 
and  Holmes  Counties.    Noted  Aug.  19. 

+Drainage — T  oledo,  Ohio — Contract  awarded  to  GILMORE 
BROS.,  Toledo,  at  $50,000,  for  drainage  in  Defiance  County. 

Drainage — Liverpool,  111. — Liverpool  Drainage  and  Levee 
District  contemplates  draining  3,500  acres.  G.  R.  Wilcoxen, 
Secy.,  Comrs. 

Barges — Princeton,  111. — Morton  Salt  Co.  will  build  barges 
for  use  on  Illinois  Waterway  as  soon  as  completed. 

Drainage — Atlantic,  Iowa — Bids  will  be  received  until  Sept. 

20  by  C.  E  Kringel,  Audr.  of  Cass  County  for  Indian  Creek 
Drainage  Ditch  No.  1.  Estimated  number  of  cubic  yards, 
129,000. 

•f  Ditch — Des  Moines,  Iowa — Contract  awarded  to  JOHN 
ATWOOD,  Mingo,  for  drainage  ditch  No.  17  in  Clay  Township. 

+  Ditch — Grand  Rapids,  Minn. — Contracts  awarded  to 
BARNARD,  LATVALA  &  FREDERICKS,  Minneapolis,  at 
$104,89  for  36-mile  ditch  in  Itasca  County. 

Ditch — Slayton,   Minn. — Bids  will   be  received  until  Sept. 

21  by  E.  V.  O'Brien,  County  Audr.,  for  ditches,  40,  42,  43,  10 
and  11.    Estimated  cost,  $122,020. 

Ditch — Worthington,  Minn. — Bids  will  be  received  until 
Sept.  25,  by  G.  Swanberg,  County  Audr.,  for  ditch  No.  12. 
Estimated  cost,  $23,073. 

Levees — Concordia,  Kan. — Bids  will  be  received  until  Sept. 
20  by'James  McCahn  for  ten  sections  of  Lawrence  Township 
levee..    S.  Doran,  County  Engr. 

Elimination  of  Grade  Crossing — Hutchinson,  Kan. — Arkan- 
sas Valley  Interurban  and  Rock  Island  &  Santa  Fe  Ry.  plan  to 
eliminate  grade  crossing  at  Ave.  B  and  Lorain  St.  Estimated, 
cost,  $50,000.  R.  F.  Rockefeller,  Division  Engr.  of  Rock  Island 
Ry.,  Engr. 

Levees — Maiden,  Mo. — Bonds  for  $40,000  have  been  sold. 
Levees  will  be  constructed  in  St.  John's  Drainage  District. 
Bids  will  be  received  about  Oct.  1. 

★  Drainage — Marion,  Ark.— (Official)— Bids  will  be  re- 
ceived until  noon,  Sept.  22,  by  Willis  E.  Ayres,  Randolph 
Bldg.,  Memphis,  Tenn.,  for  purchase  of  $160,000  drainage 
bonds. 

Canal  Improvements — Twin  Falls,  Idaho — Twin  Falls  Canal 
Co.  contemplates  enlarging  highline  canal  and  replacing 
siphons  in  Rock  Creek  district.     Estimated  cost,  $125,000. 

Drainage — Plain  City,  Utah — Surveys  being  made  by  W.  P. 
Thomas,  County  Agricultural  Agent,  of  water-logged  lands 
near  Plain  City  and  Hooper  with  a  view  to  drainage. 
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Dams— Salt  Lake  City,  Utah— Bids  will  be  received  until 
Oct  1  by  S.  Q.  Cannon,  City  Engr.,  for  105x300-ft.  dam  in 
Parley's  Canyon.    Estimated  cost,  $100,000. 

+Jetty  Work — Kelso,  Wash. — Contracts  awarded  to  INTER- 
STATE CONSTRUCTION  CO.,  Portland,  Ore.,  for  400  ft  of 
Jetty  m  front  of  Hill  Mill  Bar  and  to  ALBERT  BURCHAM, 
Kelso,  for  furnishing  pile. 

Steel  Rails — Seattle,  Wash. — Bids  will  be  received  until 
1:30  p.m.,  Sept.  22,  by  C.  E.  Remsberg,  Secy.,  Port  of  Seattle 
Commission,  for  steel  rails  and  appurtenances  for  East  Water- 
way Terminals.    Estimated  cost,  $15,000. 

Barge — Windsor,  Ont. — Plans  being  prepared  by  C.  W.  Cad- 
well,  Mgr.,  Cadwells  Ltd.,  for  steel  barge  with  1,600  cu.yd 
capacity  fully  equipped. 

Terminals  and  Sea  Wall — Vancouver,  B.  C. — Canadian 
Northern  Ry.  Co.  will  construct  terminals  and  sea  wall  at 
Vancouver.    Estimated  cost,  $5,000,000. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  fnllouing  hcafr 
tiujs:  ■'Industrial  Works;"  "Federal Government  Work"  and  "Miscellaneous  " 

Portland,  Maine — Elm  Theater  Co.  will  build  ground 
floor  theater  on  Elm  St.  near  Congress  St. 

+Portsmouth,  N.  H. — Contract  awarded  to  E.  N.  McNABB 
&  CO.,  Portsmouth,  at  about  $50,000,  for  2y2-story,  36xl26-ft 
building  for  Chase  Home  for  Children. 

+Amherst,    Mass. — Contract    awarded    to    ALLEN  BROS 
Amherst,  for  fraternity  building  for  Delta  Upsilon  Society' 
Amherst.  ' 

Boston,  Mass. — Andrew  A.  Badaracco,  359  Hanover  St  will 
build  three-story,  31x282-ft„  brick  building  at  Haymarket 
fq-    nPred   A-   Norcross,    46   Cornhill,   Arch.     Estimated  cost, 

+Boston,  Mass. — Contract  awarded  to  L.  P.  SOULE  &  CO 
40  Central  St.,  for  eight-story  office  building  at  Tremont  and 
Boylston  St.     Blackall,  Whittemore  &  Clapp,  20  Beacon  St 
Arch.  ' 

Cambridge,  Mass. — Walsh  Bros.,  150  Hampshire  St.,  Cam- 
bridge, at  $78,000,  low  bidder  for  hospital  and  boiler  house 
for  City  of  Cambridge. 

Danvers,  Mass. — All  bids  received  for  Essex  County  Inde- 
pendent Agricultural  School  have  been  rejected.  New  bids 
will  be  received.    Estimated  cost,  $50,000.    Noted  June  24. 

Lawrence,  Mass. — Municipal  Council  will  build  12-room 
school  on  Jackson  Terrace.     Estimated  cost,  $90,000. 

*  ^ort"  Adams>  Mass. — Bids  will  be  received  about  Sept  17 
for  80x269-ft.  brick  high  school.  E.  C.  &  G.  C.  Gardner,  Spring- 
field, Arch.     Estimated  cost,  $175,000.     Noted  Aug.  19. 

Springfield,  Mass. — Board  of  Aldermen  voted  to  have  plans 
prepared  for  addition  to  Howard  St.  school. 

+Springfield,  Mass. — Contract  awarded  to  M  MALONET 
Springfield,  at  about  $50,000  for  memorial  building  for  E  k' 
Wilcox,  Post  16,  G.  A.  R. 

Wellesley,  Mass.— Wellesley  College  will  build  dormitory. 
Coolidge  &  Carlson,  89  State  St.,  Boston,  Arch. 

 +Pawtncket,  R.  I. — Contract  awarded  to  B.  P  SMITH  CON- 
STRUCTION CO.,  Pawtucket,  for  one-story  brick  addition  to 
Industrial  Trust  Co.'s  Bank. 

East  Hartford,  Conn. — Wilson  Potter,  New  York  N  T  has 
been  retained  by  High  School  Commission  to  prepare  plans 
for  high  school.     Estimated  cost,  $75,000. 

New  Haven,  Conn. 

25,  by  Gener 
and  baseme 
cost,  $100,000 


ten,  Conn. — Bids  will  be  received  until  noon,  Sept 
ral  Hospital  Society  of  Connecticut  for  three-story 
nt,  50xl44-ft.  administration  building.  Estimated 


The  National  Tube  Co.,  Pittsburgh,  Penn.,  was  awarded 
the  Grand  Prize  at  the  Panama  Pacific  Exposition  for  the 
general  excellence  of  its  tubular  products  and  fittings. 

The  Pneumatic  Placing  Co.,  Inc.,  has  moved  from  its 
New  York  Broadway  to  larger  quarters  at  2  Rector  St., 


Albajny,  N.  Y. — Bids  will  soon  be  received  by  M.  T  Rey- 
nolds Arch  100  State  St.,  for  six-story,  57x234-ft.  office 'build- 
ing at  124  State  St.  for  Municipal  Gas  Co.,  112  State  St.  Esti- 
mated cost,  $400,000.    Noted  July  1. 

Middletown,  N.  Y. — Bids  will  be  received  about  Sept.  24  for 
five-story  bank  and  office  building  at  North  and  King  St.  for 


Merchants  National  Bank.  Estimated  cost 
Canfield,  Argus  Bldg.,  Arch.    Noted  June  3. 


$100,000. 


D.  H. 


f^N^W  Y°rkV ^Y-— (Borough  of  Bronx)— Edifice  will  be  built 
i?L?hc^.rcnT,of.  °ur  Lady  of  Mt-  Carmel  at  Belmont  Ave  and 
187th  St.     Estimated  cost,  $70,000.     Rev.  D.  Burke,  Pastor. 

New  York,  N.  Y.— (Borough  of  Brooklyn)  — (Official)— Bids 
■}  be  received  by  the  Department  of  Public  Charities,  Munic- 
ipal Bldg  until  10:30  a.m.,  Sept.  22,  for  additions  and  altera- 
tions to  the  Greenpoint  Hospital. 

New  York,  N.  Y.— (Borough  of  Manhattan )— George  Backer 
Construction  Co.  will  build  16-story  store  and  loft  building  at 
jilst  fet  and  Madison  Ave.  Summerfield  &  Steckler,  Arch  Es- 
timated cost,  $1,000,000.    Noted  July  22. 

r,a^rT  YZr%  Y.— (Borough  of  Manhattan)— Plans  pre- 
pared by  G.  F  Pelham,  Arch.,  30  East  42nd  St.,  for  six-story 
apartment  at  Riverside  Drive  and  149th  St.  for  West  Side 
Construction  Co.,  200  West  72nd  St.  Estimated  cost,  $200  000 
Jacob  Axelrod,  Pres.  ^.vw. 

Amhe"i  wrk;  ?;.Y,"S;(Boroush  of  Manhattan)—  Gaetan  Ajello, 
^t"oJ  r?eSt  ^thT-^'  IS  Preparing  plans  for  13-story  apart- 
ment at  Riverside  Drive  and  108th  St.  for  Anthony  A.  Paterno 
Construction  Corporation,  272  West  84fh  St. 

pj"f,  ?orkh  N-  Y.— (Borough  of  Manhatan)— St.  Bernard's 
Parish  plans  five-story,  fireproof  school  on  13th  St.  near  Hud- 
son St.     Estimated  cost,  $130,000. 


New  York,  N.  Y.—  (Borough  of  Manhattan)— Montague 
Flagge,  2nd.  New  York,  prepared  plans  for  20-story  store 
bank    and   office_  building   at    Fifth   Ave.    and    42nd    St.  for 

cost,    $1,000,000.  Noted 


Oceanic  Investing 
Sept.  9. 


Co.  Estimated 


in^  rr\  It  kVN-  ^<Voufh  2=f  Queens)— Degnon  Contract- 
ed ^  '  ^uWo7°fk'  wlTn,bulld  office  building  at  Van  Alst  Ave. 
and  Fourth  St.,  Long  Island  City. 

*t^iveffi'eaK'  .N-Y.— Supervisors  of  Suffolk  County  plan  two- 
story  office  building  for  County  Clerk  and  Treasurer.  Tooker 
&  Marsh,  New  York,  Arch.     Estimated  cost,  $42,500. 


-Citizens  plan  addition  to  Southampton 


Southampton,  N.  Y. 

Hospital. 

t/>i+D  ro7*  aN"  Y.— Contract  awarded  to  A.  E.  STEVENS  CO., 
101  Park  Ave.,  New  York,  N,  Y.,  for  dining  hall  and  dormi- 


tories at  Rensselaer  Polytechnic  Institute. 
$200,000.    Noted  May  27. 


Estimated  cost, 


Camden,  N.  J. — A  Special  Committee  of  Bd.  of  Education 
will  retain  architect  to  prepare  plans  for  new  Manual  Train- 
ing High  School  at  Baird  Ave.  and  Boulevard,  Forest  Hill 
Park.     Estimated  cost,  $400,000.    Noted  Apr.  8. 

,„  E'izabeth,  N.  J.— Bids  will  be  received  until  8  p.m.,  Sept. 
40  by  Board  ot  Education  for  two  schools.  C.  Godfrev  Posei 
2  Julian  PI.,  Arch.    Noted  July  8.  '  661 

„.  Elizabeth,  N.  J.— At  meeting  of  Mayor  and  Finance  and 
Charities  Committees  of  Council  it  was  voted  to  remodel  alms- 
V°a  f  ™and  to  recommend  to  Council  that  bids  be  asked.  Cost 
$40,500. 

SUBWAY — PHILADELPHIA,  PENN. 
Foundations 


Bids  were  received  Aug.  16  by  A.  M.  Taylor,  Dir.  of  Dept 
of  City  Transit,  for  constructing  foundations  in  Front  St 
Kensington  and  Frankford  Ave.  from:  (A)  Edward  Fav  & 
Son,  2  South  Mole  St  Philadelphia:  (B)  Robert  Lombard! ,  600 
nmC?n?  t? l6e-  Phlladelphia;  (C)  Keystone  State  Construction 
%??rl04  Pennsylvania  Bldg.,  Philadelphia;  (D)  Peoples  &  Ruch, 
237  Commercial  Trust  Bldg.,  Philadelphia;  (E)  American  Pav- 
ar?  Construction  Co.,  211  South  Ninth  St.,  Philadelphia; 
(F)  Oscar  Daniels  Co.,  233  Broadway,  New  York  N  Y  •  (G) 
Millard  &  J-upton  Co.,  East  Allegheny  Ave.  and  Tulip  St.,  "Phil. 


as  follows: 


100  cu.yd.  excavation  

100  cu.yd.  concrete  masonry  

1,000  sq.ft.  precast  reinforced  concrete  planking.  . 

100  cu.yd.  brick  masonry  

100  cu.yd.  rubble  stone  masonry  .  . . 

10  concrete  piles  

M  ft.  vellow  pine  lumber.  .  .  . 

1,000  lo.  steel  work  

1,000  lb.  iron  castings  

100  lin.ft.  5  in.  or  6  in.  vitrified  clay  pipe 

100  lin.ft.  8  in.  or  10  in.  vitrified  clay  pipe  

100  lin.ft.  12-in.  vitrified  clay  pipe  

100  lin.ft.  15-in.  or  18-in.  vitrified  clay  pipe.  '.  . .  '. 
100  sq.yd.  stone  block  invert  lining  or  sewer  pavino- 

100  sq.yd.  vitrified  brick  invert  lining  

10  taking  out  existing  sewer  inlets   [ 

10  taking  out  and  rebuilding  inlets.  . 

10  building  new  inlets  

10  moving  gas  lamp  and  posts  

100  Un.ft.  steel  bound  granolithic  curb.  ... 

100  lin.ft.  resetting  stone  cusb   

100  sq.yd.  brick  and  flagstone  sidewalk  repaving 

100  sq.yd.  granolithic  sidewalk  repaving  

100  sq.yd  granite  block  repaving  on  gravel  base. . 

100  duct  ft.  terra-cotta  Conduits  

100  lin.ft.  moving  and  relaying  gas  or  water  mains 
1U0  new  curb  stop  boxes  or  vent  boxes  

Extended  totals  


A 

B 

$2.50 

$2.75 

8.00 

5.75 

1 .00 

.45 

10.00 

9.00 

5.25 

5.75 

2.00 

35 . 00 

49.00 

35.00 

.05 

.04 

.10 

.03 

.70 

.25 

1.00 

.35 

1.30 

.45 

1.75 

.60 

4.00 

2.00 

4.00 

2.00 

20.00 

10.00 

80.00 

50  00 

100 . 00 

75.00 

10.00 

6.00 

.79 

1.60 

.25 

.20 

.60 

2.00 

1.50 

1.50 

1.50 

.75 

.45 

.50 

6  00 

1.50 

4.00 

.40 

c 

$2,00 
5  00 
.30 
15,00 
5.00 
45.00 
80.00 
.04 
.04 
.20 
.40 
.80 
1.20 
2.50 
2  00 
20.00 
70.00 
80  00 
10.00 
1.00 
.30 
.50 
1.50 
.50 
.20 
1  00 
1.00 


D 
$1 .  50 
4.00 
.23 
13.00 
6.00 
30  00 
55.00 
.04 
.035 
.55 
.55 
1.10 
1.25 
7.00 
7  00 
6  00 
75  00 
75 . 00 
10.00 
.75 
.20 
1.00 
1.45 
.25 
.40 
10  00 
2.00 


$4 

.00 

$2 

.50 

$10  00 

6 

.50 

7 

.00 

15.00 

.50 

.25 

1.00 

20 

.00 

12 

.00 

15.00 

6 

.00 

9 

.00 

8.00 

33 

.00 

30 

00 

100  00 

60 

.00 

40 

.00 

100.00 

.04 

.035 

.  10 

.06 

.03 

.  10 

1 

.00 

.30 

.75 

1 

00 

.40 

1.50 

1 

50 

.60 

2.00 

1 

90 

80 

2.50 

3 

00 

2 

50 

3.00 

3 

00 

2 

00 

3  00 

10 

00 

20 

00 

50  00 

90 

00 

100 

00 

150  00 

100 

00 

150 

00 

100  00 

10 

00 

20 

00 

25  00 

1. 

00 

1 

20 

1.00 

20 

25 

.50 

50 

I. 

75 

1.50 

i. 

50 

2. 

00 

2  00 

70 

1. 

50 

1.50 

20 

30 

.25 

i.' 

00 

2. 

00 

5  00 

i. 

00 

5. 

00 

1.00 

H 

$1.90 
6.90 
.  10 
14 .  .50 
5.50 
35  00 
48.00 
.04 
.0325 
.30 
.40 
.50 
.75 
2.90 
2.00 
1.5  00 
70.00 
75.00 
16.00 
.60 
.25 
.45 
1.40 
.45 
.15 
2.75 
.45 


I 

$3.50 
7.50 
.20 
15  00 
6.50 
35  00 
60  00 
.04 
.04 
.50 
.75 
00 


00 
00 


1 
1 

3 
4 

50.00 
100  00 
50  00 
15  00 

.70 
.25 
1.50 

1  50 
1.50 

.15 

2  00 
2.00 


J 

$1  50 
7  50 
2  20 
15  00 
6  00 
60  00 
54  00 
.03 
.03 
.40 
.60 
1  00 

1  25 
4  00 

2  50 
45  00 

140  00 
140  00 
6  00 
.50 
.20 
ISO 
1.50 

3  CO 
.  15 

3  00 
10  00 


$188,278     $155,150     $185,970     $235,240     $315,640     $225,815     $273,150     $149,235     $290,450  S202.334 


192 


ENGINEERING  NEWS 


Vol.  74,  No.  12 


^•?4f0°0r00three-StOry'    105Xl3°-ft-    hiSh   BCh°01-     S^-SS  ^Ar"^^f^ta^^7^ff^«S 

'  '    '  Clair  Ave.     Estimated  cost,  $90,000 

Noted  Sept  ^'     aV1S'  Scranton.  Ar(=h-    Estimated  cost,  $200,000.  mated  cost,  $300,000.  St-  Estl" 

'  tuttZstisr^* plans  high  sch°o1-  Estimated  cost'  ■ knne!d^ 

'     '          looted  Apr.  lo.  church   on   Cedar  Rd.   for  Plymouth   Congregational  Church 

+Johnstown,  Penn. — Contract  awarded  to  W.  H.  FISSEL  &  estimated  cost,  $75,000. 

CO.,  Broadway  and  34th  St.,  New  York,  N.  T.,  for  superstruc-  +Columbus,  Ohio — Contract  awarded  to  B    P    SMITH  Co 

ture  for  passenger  station  for  Pennsylvania  R.R.     Sub-bids  lumbus,  at  $45,000,  for  country  club  at  Arlington  Ave  'near 

desired.  storage  dam.    Noted  Aug.  12. 

♦Philadelphia,  Penn. — Contract  awarded  to  CRAMP  &  CO.,  „    +CoIumbus,  Ohio — Contract  awarded  to  R    H    EVANS  & 

Philadelphia,  at  $100,000  for  seven-story  commercial  and  loft  CO.,  Columbus,  at  $116,000,  by  Board  of  Trustees  of  Ohio  State 

building  at  315  Arch  St.  for  Charles  Schmidt.    Noted  June  10.  University  for  Home  Economics  Building.    Noted  Aug.  19. 

+Philadelphia,    Penn. — Contract    awarded    to    FIDELITY  Columbus,  Ohio — Bids  will  be  received  about  Oct    10  hv 

CONSTRUCTION  CO.,  at   $139,951,   for  cavalry  squadron   ar-  C.  E.  Steeb,  Secy.,  Ohio  State  University,  for  one-  and  two- 

mory.     Noted  Aug.  26.  story  and  basement,  120x250-ft.  shop  building  for  Ohio  State 

,,  ...                        ,  University.     Noted  Aug.  12. 

Baltimore,  Md, — Bids  will  be  received  about  Sept.  20  for  18- 

story  office  building  at  Lexington  and  Liberty  St.  for  Public  +D- yton,  Ohio — Contract  for  nine-story  hotel  at  Fifth  and 

Service  Building  Co.    Estimated  cost,  $1,600,000.  Noted  Aug  12  Wilkerson    St.,    for    William    C.    Myers     awarded    to    T  A 

♦Baltimore,  Md.-Contract  awarded  to  W.  E.  BURNHAM  •  ^"tf'  ^^A*  ^■00°- 

Law  Bldg.,  at  $51,337,  for  school  on  Cold  Spring  Lane  near  tr  D*1!!hler5    Ohio— Baltimore    &    Ohio    R.R.    and  Cincinnati, 

Old  York  Rd.                                                       oyiias  ^ane  near  Hamilton  &  Dayton  Ry.  will  build  new  depot  at  Deshler. 

♦Washington,    D.    C— Contract    awarded    to    JAMES    L  ,  „„?a*?n'  Ohio—Plans  have  been  prepared  by  Thies  &  Thies, 

MARSHALL,  700  Tenth  St.,  for  office  building  on  Pennsvlvani^  Arch--  Dayton,  for  courthouse.     Election  will  be  held  in  No- 

Ave.,  between  13th  and  14th  St.  for  Federal  CUy  Construction  vember  to  vote  °n  $250,000  bonds. 

Co     Noted  July  29.  Lancaster,  Ohio— Election  will  be  held  to  vote  on  $100,000 

+Danville,  Va. — Contract  awarded   to  LONZO  B    FLORA  bonds  for  high  school. 

Danville,  for  Stonewall  Jackson  School.  n   i-         m  -      t,,  ■ 

Madison,  Ohio — Plans  being  prepared  by  Franz  C.  Warner 

Bethany,  AV.  Va. — Plans  being  prepared  by  W.  H.  Nicklas  Arch.,  Cleveland,  for  two-story  and  basement,  62xl00-ft  high 

1900  Euclid  Ave.,  Cleveland,  Ohio,  for  brick  and  stone  building  school.    Estimated  cost,  $55,000. 

for  Presbyterian  Church.    Estimated  cost,  $50,000.  ,p„,„,.„               /r.m„-  .,,  .  . 

 ,     .         ,,T     ,r                                   'v    '  toledo,  Ohio — (Official) — Bids  will  be  received  until  noon 

Charleston,    YV.    \  a.— Paul    Eagan,    Charleston,    prepared  Oct.  1,  by  A.  W.  Stowe,  Pres.,  Bd.  of  Dir    Toledo  College  for 

plans  for  three-story  brick,  stone  and  terra  cotta  office  build-  addition  to  Toledo  University  ^oieao  college,  ror 

ing  on  State  St.  for  A.  H.  Boyd.    Estimated  cost,  $40,000 

Charleston,  YV.  Va.— Plans  being  prepared  by  David  Dick  «i  Annna'All^°~fEleQtiOU  W,'H  b?  held  in  November  to  vote  on 

Arch.,  Citizens'  Bank  Bldg.,  for  two-storv ,  S4x90-fi ^addition  $135'000   bonds   for  manual   training  school  and  playground, 

to  courthouse  for  Kanawha  County.     Estimated  cost,  $90,000.  +Yroungstoyvn,  Ohio — Contract  for  business  block  on  West 

Fairmont,  YV.  Va, — Plans  being  prepared  by  W.  H  Nicklas  Et^i^V-fl*"  for  Ernest  Salow  has  been  awarded  to  HELLER 

Euclid  Bldg.,  Cleveland,  Ohio,  for  one-story  church  for  First  BROS.  CO. 

ma\eVcos\an$7ih0U0r0Ch-    *  ^  Barn6S'  Chn''  BldB"  C°mm-    Esti"  „  tF&TP*  Ind.-(  Official) -Contract   awarded   to  JOHN 

„      °    '  *                     ni                      ,  If-.  McCLAY,  Hammond,  at  $139,190,  for  Hammond  Industrial 

Huntington,  YV.  Y  a. — Plans  prepared  by  McMichael  &  Cain,  High  School.    Noted  Aug.  26. 

Lyric  Bldg.,  Richmond,  Va.,  for  two-story  church  for  Hunting-  ,     .        ¥    -     ^.  ,        .„  . 

ton     Institutional    Baptist    Congregation.     Estimated    cost  ,  Mar'on'  Ind- — Blds  wlU  be  received  about  Oct.  27  for  high 

$100,000.                                                                                              *  school  for  city.    Hiram  Elder,  Marion,  Arch.    Estimated  cost, 

+  Spartanburg,    S.    C. — Contract    awarded    to    WILLARD-  '  ^  '        „.  . 

BOGGS  CONSTRUCTION  CO.,  Spartanburg,  at  about  $100  000  ,  Detroit'   M,,0.h.— Joseph   L.    Gwizdowski,   Detroit,  prepared 

for  remodeling  passenger  station  of  Southern  Rv    Co       '  Plans  *°r  building  at  Junction  and  Michigan  Ave.  -for  Polish 

Akron  Ohio-Bids  will  soon  be  received  by  Lauer  &  Young,  Unlon  bocIf  >;  of  Detroit.     Estimated  cost,  $50,000. 

Arch.,    Akron,    for    two-story,    99x76-ft.    Sunday    school    and  ^v.   ,  t  e  »     ?den^_  .Mich' — plans    being    prepared    by    John  D. 

church  for  North  Hill  M.  E.  Congregation.     Estimated  cost  ?.hu3  Ar^-\  Chicago,    111.     for    three-story    and  basement, 

$40,000.                                                                                               '  98x1, 0-ft.  high  school.     Estimated  cost,  $100,000. 

Bellaire,  Ohio — Plans  being  prepared  by  Charles  W   Bates  v    +chica?°>  I"- — Contract  for  three-story,  350x700-ft.  marble 

Board  of  Trade  Bldg.,  Wheeling,  W.  Va     for  bank    office  and  building    for    Marshall    Field    Museum    of    Natural  History 

apartment  at  32nd  and  Union  St.,  for  Farmers  &  Merchants'  ^W^rdecl  i°r  ^9RCROSS  BROS.  CO.,  103  Park  Ave.,  New  York, 

National  Bank.    Estimated  cost,  $40,000                      iviercnants  N.  Y.,  at  $5,000,000.     Noted  July  29. 

Cincinnati,  Ohio — Plans  being  prepared  for  three-story  col-  East  St.  Louis,  111. — Newton  P.  Storey,  Arch.,  East  St  Louis 

;^?e-£-u,     ng  for  St'  Xavier  College.    J.  G.  Steinkamp  &  Bro.,  preparing  plans  for  four-story  hotel  at  Third  St.  and  Broad- 

414  Walnut  St.,  Cincinnati,  Arch.     Estimated  cost,   $200,000.  wav  for  John  J.  Wies. 

noonnSeMa2to0*  by'  'ciT^i^^f^ur^^UA  wre,?eivedv,  ^nt"  Evanrton.  111.— Northwestern  University  and  Garrett  Bibli- 

towe'r  and  buildWs !  a  '  B   r  I)  ?nTi  n/  ^  ^'  I  ^"ft'  Cal  Institute  will  build  new  theological  group  on  university 

School  antdM\UdSsonSRdAV?dCEr?eaAve.E  Kotrt^tt**  ^  $15^00.    ^                  WiU  be  dormitor^     Estimated  cost, 

SUBWAY" — PHILADELPHIA,  PENN. 

CitflraS  I^?a£&£t&  of  fuZZ^nf^Tu?-  *road™  "™             »■  T-!  (D)  New  York  and  New  Jersey 

der  Filbert  St.,  City  Hall  and  South  Penn  Sq   from-  (A)  Foun-  Construction  Co.,  30  East  42nd  St.,  New  York,  N.  Y. ;  (E)  Key- 

dation  Co    233  Broadway,  New  York,  N.  Y. ;  (B)  Snare  &  Triest  stone  State  Construction  Co.,  704  Pennsylvania  Bldg.,  Phila- 

fr\rr\    Trw*        1  'a           Wharves  Philadelphia;  (C)  F.  L.  Cran-  delphia;  (F)  Arthur  McMullen  Co.,  149  Broadway,  New  York, 

ford,  Inc.,  and  Smith,  Hauser  &  Maclsaac,  Inc.,  Mail  St.  and  N.  Y.    The  item  bids  were  as  follows: 

}'™9.  cu-y<?-  excavation  above  elevation  zero   $4.00          $1  00          %4  00  $5  oo  $3  oo  k  no 

1,000  cuyd  excavation  below  elevation  zero   10.00             5  00           25  00  7  50  7  00  5  00 

irooVoeVhCaHvP^Ci"1ctCyI1m^r  columns'  4  ft.  6  in.  diameter   100.00            50.00            40.00  80.00  50.00  lOOO 

iu,uoo  lb.  riveted  steel  columns   Ofi                ntz.              cik  n«  nt  ha 

100  cu.yd.  class  A  concrete   10  00           10  00             s  on  19  00  l»nn  innn 

100  cu.yd.  class  C  concrete   8  00             7  00             7  00  in'no  10  00  Ann 

1,000  sq.ft.  concrete  sheathing   50             1  00                fiO  90  An  i? 

1,000  cu.yd.  backfilling        40             jon             inn  in  in  "ni 

ioo bbiydkroutck  masonry  ::::::::::::  ufo              20.no      i6:oo      25:oo  is.ol 

^0   ^    ^   10^0  5^ 

10,000  lb.  steel  rods      03^                               05  nl  nl  ni 

1,000  sq.ft.  steel  sheathing    1  00             1  00                60  in  i  Sn  in 

1,000  sq.ft.  1-ply  waterproofing   10               06               ofi  nl  in  nl 

1,000  sq.ft.  2-ply  waterproofinl                 12                 10                 09  Ofi  in  07 

100  sq.ft.  safety  treads      90             iri             iH  inn  inn  H 

1,000  lin.ft.  5-in.  or  6-in.  vitrified  clay  pipe                              ]  50                40             Ho  50  fiO  20 

1,000  lin.ft.  8-in.  or  10-in.  vitrified  clay  pipe   70                60             1  50  75  1  00  40 

1,000  lin.ft.  12-in.   vitrified   clay   pipe....   1  00                80             1  60  1  00  T'°0  7? 

uio2°,bbstoeV  Stings::::::::::::::::::::;;;:::  H  H        f7        «\       n  n 

2,000  sq.ft.   vault   lignts   2  00             p               Al  AH  Al  Ant 

1,000  duct  ft.  electric  ducts         20                12                90  10  2»  1? 

100  sq.yd.  wood  block   paving   3.50             3'50             4'50  3  50  450  300 

100  sq.yd.  asphalt  paving    3  50             2  50             inn  inn  tin  Ann 

100  sq.yd.  granolithic  paving                                                   ! ." ! ."  \  2  25             2  00             Z  00  2  50  Ho  2  00 

500  lin.ft.  resetting  granite  curb  .  .  .  V.  .  .  .50                60                50  60  20  50 

Extended  totals    $1,763,870   $2,787,240   $2,404,770   $2,486,9S0   $1,737,320  $2,286,060 
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Rockford,  III. — Bids  will  be  received  until  Sept.  20  by  Board 
of  Education  for  two-story,  115xl30-ft.  brick  school.  Frank 
A.  Carpenter,  Rockford,  Arch.    Estimated  cost,  $80,000. 

Springfield,  111. — Bids  will  be  received  until  Sept.  20  by 
Louis  G.  Stevenson,  Secy,  of  State,  for  remodeling  south  and 
north  wing  of  State  Capitol.  James  B.  Dibelka,  130  North 
Fifth  Ave.,  Chicago,  Arch. 

De  Pere,  Wis.— St.  Norberts  College  will  build  an  addition. 
Estimated  cost,  $70,000. 

+Madison,  Wis. — Contract  awarded  to  WISCONSIN  CON- 
STRUCTION CO.,  Chippewa  Falls,  at  about  $110,000,  for  physics 
building  at  University  of  Wisconsin.    Arthur  Peabody,  Arch. 

Milwaukee,  Wis. — Plans  prepared  by  Kirchoff  &  Rose,  Arch  , 
Milwaukee,  for  six-story  commercial  building  at  Chicago  and 
Milwaukee  St.     Estimated  cost,  $100,000. 

Milwaukee,  Wis. — Bids  being  received  by  John  Paul,  Arch 
St.  Francis,  for  edifice  for  Polish  National  Catholic  congrega- 
tion, at  Sixth  and  Hayes  Ave.    Estimated  cost,  $45,000 


tMi  wankM,  Wis.— Contracts  awarded  for  new  building  at 
^ ^aukee  Infants  Home  and  Hospital  at  Hartford  Ave.  and 
Bradford  PI.,  to  S.  J.  BROCKMAN,  mason  work-  F  ERDMANN 
carpenter  work;  JESKE  &  BRO,  sheet  metal;  C.  HENNECKE 

S&nSi  ajeffeTsorsItNGA?chGEZELSCHAP'  roofln*  ^^Egg 

.ChanJSeId'    Minn.— Tyrie    &    Chapman,    Arch.,  Auditorium 

ILtfma^rcoT  $loP000Paring  P'anS  **  tw°-sto^  hi*h  *<*<>ol. 

*r.h^Sy£ar&  JtiSn-~PlB-^-8  Joins'  Prepared  for  three-story 
school  by  E.  F.  Broomhall,  Duluth.    Estimated  cost,  $40,000. 

Lincoln,  Neb. — Bids  will  be  received  until  4  p.m.,  Sept  25 
„ar,     °f  ^?f-nts  °L  University  of  Nebraska,  for  botany 
Secy  y  buildlngr-    Estimated  cost,  $180,000.    J.  S.  Dales, 

at  mhaandNrTobu"g-las  ft.  PhilDin'  °maha'  PlanS  14"St0ry  hotel 


Bids  were  received  by  the  State  Highway  Commission,  Sac- 
ramento, Calif.,  for  constructing  highways  in  Tulare,  Division 
VI,  Route  10,  Section  A,  Tulare,  Division  VI,  Routes  4  and  10 
Sections  D  and  E,  Contra  Costa,  Glenn  and  Tehama  Counties] 
from  (A)  Shattuck  &  Nimmo  Warehouse  Co.,  Bakersfield  •  (B) 
Rogers  Bros.  Co.,  Los  Angeles;  (C)  Highway  Paving  &  Con- 
struction Co.,  San  Francisco;  (D)  Bent  Bros.,  Los  Angeles' 
(E)  White  &  Gaskill,  Long  Beach;  (F)  John  D.  Marsh,  Bakers- 
field;  (G)  M.  Blumenkranz,  Davis;  (H)  Taylor  &  Berliner,  Los 
Angeles;  (I)  F.  Rolandi,  San  Francisco;  (J)  Contra  Costa  Con- 
struction Co.,  Berkeley;  (K)  James  Fitzpatrick,  Sacramento; 
(L)  Theodore  Maretas  and  Thomas  H.  Muller,  San  Francisco- 
(M)  J.  H.  Falconer,  Pinole;  (N)  O'Brien  Bros.,  Martinez-  (O) 
Spring  Construction  Co.,  Berkeley;  (P)  W.  A.  Bechtel  Alton- 


Tulare  County,  Division  VI,  Route  10,  Section  A 


2970  cu.yd.  excavation.  . 

2220  cu.  d.  burrow  ex- 
cavation  

210  lin.ft.  12-in.  corru- 
gated iron  pipe  

174  lin.ft.  18-in.  corru- 
gated iron  pipe  

11  cu.yd.  concrete,  Class 
B,   for   culverts  and 


STATE  HIGHWAYS— CALIFORNIA 

Y'c'w&™~- f™e4.ai  (Q-^JHard  Bros.,  Ukjah; 

J. 


Co.,  San  Francisco;  (T-l)  Blanchard  Brown  Co.,  San  Fran- 
cisco, (U)  Bates  Borland  &  Ayer,  Oakland;  (U-l)  Occidental 

W°nHtr,-C.vn  r?"w  °%  Angele|,;  (Y)  Fairbanks  &  Baechtel, 
Wilms,  (V-l)  G.  W.  Conners,  Eureka;  (W)  L.  F.  Gerdetz  San 
Francisco;  (W-l)  Marin  Rock  Co.,  San  Anselmo;  (X)  H  G 
Vaughan  Construction  Co.,  San  Francisco;  (X-l)  C  H  &  a'  w' 
Gorrill,  San  Francisco;  (Y)  P.  H.  Hoare,  Oakland •  "(Y-l)  H  h' 
&  C.  M.  Harlan,  Williams;  (Z)  Engineer's  Estimate.  The  item 
bids  were  as  follows: 


Tehama  County 


3840    cu.yd.  concrete, 
Class  B,  for  pavement. 
16  monuments  


A 

B 

c 

D 

E 

F 

Z 

$0  50 

$1 

.25 

$0.65 

$0.70 

$0.55 

$0.70 

$0.60 

.50 

1 

25 

.85 

.75 

.55 

.70 

60 

.50 

1 

00 

.60 

.60 

.65 

60 

40 

.60 

1 

00 

.70 

.72 

.75 

.80 

.50 

10.00 

16 

00 

10.00 

15.60 

14.00 

20  00 

10.00 

3.80 

4 

20 

3.45 

4.00 

3.00 

2.90 

2.85 

1.00 

5 

00 

1.00 

1.00 

1.00 

1.00 

.50 

Extended  totals  $17,522  $23,255  $17,439  $19,542  $14,812  $15,270  $17,933 


83,400  cu.yd.  excavation 
unclassified  

2268  lin.ft.  12-in.  corru- 
gated iron  pipe  

670  lin.ft.  18-in.  corru- 
gated iron  pipe  

288  lin.ft.  24-in.  corru- 
gated iron  pipe  

700  cu.yd.  concrete, 
Class  B,  for  culverts, 
monuments  and  slope 
paving   12.00 

120  cu.yd.  concrete, 
Class  B,  retaining 
walls   10.00 

236  monuments   1.00 


I 

K 

g 

(S-l) 

(V-l) 

(Y-l) 

Z 

0.445  . 

JO  45 

$0.49 

$0.59 

$0.49 

$0.46 

$0.45 

.50 

.45 

40 

.50 

.40 

.40 

.40 

.60 

.55 

.50 

.50 

.50 

.50 

.50 

1  00 

.70 

.70 

.75 

.60 

.75 

.65 

11.00    15.00    12.00    12.00    11.00  110  00 


9.00. 
1.00 


12.00 
1.00 


12.00 
1.00 


10.00 
1.00 


11  15 
1.50 


8.00 
.50 


Extended  totals  $48,773  $48,136  $54,485  $60,967  $52,117  $49,214  $54,093 

Contra  Costa  County 


65,000  cu.yd.  excavation  unclassified  

640  lin.ft.  12-in.  corrugated  iron  pipe  

680  lin.ft.  15-in.  corrugated  iron  pipe  

470  lin.ft.  18-in.  corrugated  iron  pipe  

92  lin.ft.  21-in.  corrugated  iron  pipe  

370  lin.ft.  24-in.  corrugated  iron  pipe  

72  lin.ft.  30-in.  corrugated  iron  pipe  

555  cu.yd.  concrete,  Class  B,  culverts  and  monu- 
ments   

147  monuments  :  


I 

$0.47 
.50 
.60 
.70 
.90 
1.00 
1.25 

12.50 
1.00 


J 

$0.44 
.50 
.60 
.70 
.80 
.90 
1.00 

10  00 
2.00 


K 
$0.45 
.45 
.50 
.55 
.55 
.75 
1.00 

15  00 
1.00 


L 
$0.45 
.90 


12.50 
1.60 


M' 
$0  47 
.50 
.60 
70 
75 

1  00 
1.10 

13  05 

2  00 


>N 
$0 .  43 
.40 
.50 
.80 
1.00 
1.20 
1.60 


o 

$0.46 

.53 
.63 
.75 
.85 
1.05 
1.50 


P 

0.57 
.50 
.50 
.50 
.50 
.50 
.50 


10  50 
1  00 


(Q-D 

$0.65 
.80 
.90 
1.00 
1.00 
1  00 
1.00 


R 
B0. 47 
.40 
.50 
.60 
.75 
1  00 
1.20 


Extended  totals   $39,234     $35,979  $39,008 


$39,306     $39,662  $35,547 


65,000  cu.yd.  excavation  unclassified  

640  lin.ft.  12-in.  corrugated  iron  pipe  

680  lin.ft.  15-in.  corrugated  iron  pipe  

470  lin.ft.  18-in.  corrugated  iron  pipe  

92  lin.ft.  21-in.  corrugated  iron  pipe  

370  lin.ft.  24-in.  corrugated  iron  pipe  

72  lin.ft.  30-in.  corrugated  iron  pipe  

555  cu.yd.  concrete,  Class  B,  culverts  and  monuments. 
147  monuments  


(R-l) 

$0.43 
.50 
.60 
.60 
.60 
.75 
1  00 

12  00 
.50 


S 

$0.58 
.50 
.60 
.70 
.80 
.90 
1.00 
15  00 
1  00 


(S-l) 
$0.40 
.40 
.40 
.65 
.70 
.75 
1  00 
12  00 
1  00 


T 
$0.36 
.40 
.50 
.50 
.60 
.70 
1  00 
9  00 
1  50 


.  (T-l) 
$0.40 
.48 
.55 
.65 
75 
1  00 
1.50 
17.00 
1.00 


$47,708     $34,054     $29,832  $37,116 


Extended  totals   $36,098 

Tulare  County,  Division  VI,  Routes  4  and  10,  Sections  D  and  B 


11.50 
1.50 

12.50 
1  00 

12  00 

.85 

12.00 
1  00 

15.00 
1.00 

$38,198 

$45,297 

$39,844 

$51,185 

$40,425 

U 

(U-l) 

V 

(V-l) 

Z 

$0  39 

$0.47 

$0.40 

$0,455 

$0  .  50 

.50 

.55 

.50 

.40 

.50 

60 

.65 

5i 

.50 

60 

75 

.75 

.65 

.60 

.70 

1  00 

.85 

.60 

.75 

.75 

1.25 

.90 

.75 

1.00 

.80 

1  50 

1.00 

.70 

1.00 

1.10 

11.50 

12  00 

12  00 

11  00 

12  00 

1.00 

1  00 

1.00 

1.00 

.50 

$33,623 

$38,987 

$34,189 

$37,216 

$46,344 

14,350  cu.yd.  excavation  

2000  cu.yd.  burrow  excavation  

210  lin.ft.  12-in.  corrugated  iron  pipe  

130  lin.ft.  18-in.  corrugated  iron  pipe  

195  lin.ft.  24-in.  corrugated  iron  pipe  

248  cu.yd.  concrete,  Class  B,  culverts  and  monuments. 

6350  cu.yd.  concrete.  Class  B,  pavement  

1500  lin.ft.  guard  rail   [ 

51  monuments  


A 
$0.60 
.60 
.50 
.60 
.70 
10  00 
3.00 
.50 
1.00 


B 

$1.00 
1  00 
1.00 
1  00 
1  50 

16  00 
3.75 
.50 
3  00 


C 
$0  60 
.70 
.55 
.60 
1  00 
9.00 
3.20 
.30 
1  00 


D 

$0.70 
.80 
.60 
.72 
.84 
10.55 
3.58 
.35 
1  00 


E 
$0.45 
.50 
.65 
.75 
.85 
14  00 
2.85 
.60 
1  00 


F 
$0.60 
.59 
.50 
.60 
.70 
10.00 
2.68 
.50 
1.00 


G 
$0.60 
.75 
.50 
.60 
.75 
12.25 
4.25 
.60 
1.00 


Extended  totals   $32,460 


14,700  cu.yd.  excavation  unclassified  

300  lin.ft.  12-in.  corrugated  iron  pipe  ... 

210  lin.ft.  18-in.  corrugated  iron  pipe  

120  lin.ft.  24-in.  corrugated  iron  pipe  

176  cu.yd.  concrete,  Class  B,  culverts  and  monuments. 

9190  cu.yd.  concrete,  Class  B,  pavement  

440  lin.ft.  guard  rail  

62  monuments  


Extended  totals   $39,865 


$32,460 

$45,666 

$33,451 

$37,953 

Glenn  County 

C 

H 

Q 

W 

$0,625 

$0.60 

$0.58 

$0  50 

.55 

1.00 

.60 

.75 

.60 

1.50 

.60 

1.00 

1.00 

2.00 

.60 

1.25 

9.00 

10.00 

10.00 

9.00 

3.10 

2.40 

3  00 

3.00 

.30 

.60 

.40 

.40 

1  00 

1.00 

50 

1.00 

$39,865 

$38,817 

838,441 

$37,327 

H 
$0  70 

.70 
.50 
.60 

1.00 
10  00 

4  00 
.50 

1  00 


z 

$0  50 

.75 
.40 
.55 
.70 
10  00 
2.90 
.40 
.50 


$30,778 

$30,409 

$41,415 

$40,504 

$35,060 

(W-l) 

X 

(X-l) 

Y 

Z 

$0.60 

$0.54 

$0  55 

$0.70 

$0.65 

.45 

1.00 

.50 

.40 

.40 

.65 

1.50 

.60 

.60 

.50 

.75 

2  00 

.75 

.75 

.60 

9.00 

9.75 

9.00 

12.50 

10  00 

2.85 

2.645 

2.95 

3.45 

2.75 

.35 

.75 

.35 

50 

.35 

1.50 

1.00 

1.00 

2.00 

1.00 

$37,204 

$35,209 

$37,362 

$44,875 

$42,665 
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Devils    Lake,    IV.    D. — Masonic    Lodge    will    build  temple. 

Estimated  cost,  $45,000. 

Great  Falls,  Mont. — Bids  will  soon  be  received  for  St. 
Marys  Academy  at  Fourth  Ave.,  North  and  Seventh  St.  George 
Shanley,  Arch.     Estimated  cost,  $40,000. 

+Knnsas  City,  Mo. — Contract  awarded  to  KANSAS  CITY 
CONSTRUCTION  CO.,  at  $60,000,  for  two-story  brick  hospital 
and  chapel  at  2S00  Main  St.  for  Sisters  of  St.  Mary.  Victor  J 
Klutho,  Syndicate  Trust  Bldg.,  St.  Louis,  Arch. 

St.  Joseph,  Mo. — Bids  will  be  received  about  Oct.  1  by 
Walter  Bosehen,  St.  Joseph,  Arch.,  for  three-story,  60xl20-ft. 
physicians'  and  surgeons'  building  for  W.  F.  Kirkpatrick. 
Noted  Aug.  12. 

St.  Louis,  3Io. — Plans  have  been  approved  by  Director  of 
Public  Welfare  for  house  of  detention  at  14th  St.  and  Clark 
Ave.    Estimated  cost,  $120,000.    Noted  Dec.  10  and  Jan.  7. 

Amarillo,  Tex. — Citizens  contemplate  Carnegie  library.  W. 
H.  Coon,  Chn.  Civic  Com.  of  Bd.  of  City  Develop.  Estimated 
cost,  $40,000. 

Austin,  Tex. — Citizens  contemplate  issuing  $250,000  bonds 
for  school  buildings. 

Afton,  Okla. — Election  will  be  held  Sept.  28  to  vote  on  $75,- 
000  bonds  for  county  court  house. 

Choteau,  Okla. — Election  will  be  held  to  vote  on  $200,000 
bonds  for  county  court  house  and  four  bridges  across  Grand 
River. 

Oklahoma,  Okla. — Oklahoma  Amusement  Co.  will  build 
theater  at  19  North  Robinson  St.    Estimated  cost,  $75,000. 

BARGE  CANAL  WORK — ALBANY  N.  Y. 
Contract  No.  37 
+Bids  were  received  Aug.  17  by  W.  W.  Witherspoon,  Supt. 
of  Pub.  Wks.,  for  the  construction  of  a  harbor  and  dockwall 
on  the  south  side  of  the  Mohawk  River  at  Canajoharies  under 
Terminal  Contract  No.  37,  from,  (A)  Engineers  Estimate,  (B) 
A.  M.  Haell,  90  West  St.,  New  York,  N.  Y.,  (C)  Champlain  En- 
gineering &  Contracting  Corporation,  Saratoga  Springs,  N.  Y., 
(D)  Lupfer  &  Remick,  Buffalo,  N.  Y.,  (E)  HOLLER  &  SHEP- 
ARD,  Rochester,  N.  Y.,  (awarded  contract),  (F)  Eastover  Con- 
struction Co.,  Utica,  N.  Y.,  (G)  American  Pipe  &  Construction 
Co.,  Philadelphia,  Penn.    The  item  bids  were  as  follows: 


A 

B 

c 

D 

E 

F 

G 

24,000  cu.yd.  ex- 

cavation   

$0 

40 

$0 

48 

$0 

60 

$0 

30 

so 

38 

$0 

45 

SO.  45 

900  cu.yd.  em- 

bankment  

12 

20 

12 

12 

12 

12 

.  12 

4.2  M  ft.  b.m. 

creosoted  lum- 

ber   

65 

00 

100 

00 

60 

00 

75 

00 

65 

00 

65 

00 

65.00 

1300  lin.ft.  foun- 

dation piles. . . 

25 

30 

25 

30 

25 

30 

.30 

5300  lin.ft.  rein- 

forced concrete 

sheet  piles  

2 

40 

2 

51 

2 

40 

2 

47 

2 

30 

2 

40 

2.50 

250  cu.yd.  first 

class  rein- 

fosced  concrete. 

13 

00 

11 

00 

11 

00 

13 

00 

12 

00 

15 

00 

13.00 

110  cu.yd.  sec- 

ond class  rein- 

forced concrete. 

9 

00 

8 

00 

8 

00 

10 

00 

8 

00 

10 

00 

9  00 

2400  sq.yd.  con- 

crete slab  pave- 

ment  

1 

50 

1 

50 

1 

45 

1 

80 

1 

50 

1 

80 

1  75 

300  cu.yd.  third 

class  rip-rap..  -  . 

2 

50 

3 

00 

2 

30 

2 

50 

2 

50 

2 

50 

2.50 

21,000  lb.  struc- 

tural steel  

04 

04 

05 

045 

04 

04 

04 

19,000  lb.  metal 

reinforcement. . 

035 

035 

04 

04 

025 

035 

035 

2700     lb.  ison 

castings — plain 

04 

04 

035 

04 

04 

04 

04 

420  lin.ft.  malle- 

able c.i.  nosing.. 

1 

25 

1 

00 

1 

25 

1 

25 

1 

25 

1 

25 

1  25 

65    fender  fas- 

tenings   

1 

20 

1 

10 

1 

25 

1 

20 

1 

20 

1 

20 

1.20 

Extended  totals  $33,832  $36,152  $38,115  $32,940  $32,572  $36,427  $36,227 


+Poeatello,  Idaho — Contract  awarded  to  LeDOUX  &  Le- 
DOUX,  Portland,  Ore.,  at  about  $75,000,  for  four-story,  60x140- 
ft.,  steel  and  brick  building  for  local  Order  of  Elks.  Hough- 
taling  &  Dougan,  Henry  Bldg.,  Portland,  Arch. 

Medical  Lake,  Wash. — Bids  will  be  received  until  Sept.  21 
by  State  Board  of  Control  for  three-story  administration 
building,  custodian  building,  two  ward  buildings  and  laundry 
and  power  building  for  Institution  for  Feeble  Minded.  Esti- 
mated cost,  $200,000.     Noted  Aug.  5  and  19. 

Sedro  Woolley,  Wash. — Bids  will  be  received  until  1  p.m., 

Sept.  21,  by  State  Board  of  Control,  Olympia,  for  buildings 
at  Northern  Hospital  at  Norlum,  near  Sedro  Woolley.  Noted 
Aug.  5. 

Vancouver,  Wash. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  21,  by  Board  of  Control,  Olympia,  for  State  School 
for  Blind.  D.  Nichols  and  J.  A.  Zittel,  Spokane,  Arch.-  Esti- 
mated cost,  $75,000.    Noted  Aug.  19. 

Portland,  Ore. — Plans  are  being  prepared  for  six-story  and 
basement  building  for  Loyal  Order  of  Moose.  B.  E.  Yeumans, 
Deputy  Supreme  Dictator  of  Oregon. 

Los  Ang-eles,  Calif. — Plans  have  been  prepared  by  Norman 
F.  Marsh,  Broadway  Central  Bldg.,  for  group  of  high  school 
buildings  at  Hooper  and  Compton  Ave.  and  38th  St.,  to  be 
known  as  Jefferson  High  School.  Estimated  cost,  $200,000. 
Noted  Mar.  11. 


SEWER — CLEVELAND,  OHIO 

Bids  were  received  Aug.  18  by  the  Commissioner  of  Pur- 
chases and  Supplies  for  the  construction  of  a  concrete  open 
shannel  outfall  sewer  approximately  630  ft.  long  and  a  sub- 
merged outfall  pipe  line  about  3600  ft.  long,  from,  (A)  Great 
Lakes  Dredge  &  Dock  Co.,  (B)  American  Construction  Co.,  (C) 
Merritt  &  Chapman  Derrick  &  Wrecking  Co.,  (D)  Charles 
Fath  &  Co.,  (E)  Cleveland  Engineering  &  Construction  Co. 
The  item  bids  were  as  follows: 


A 

B 

C 

D 

E 

2185  lin.ft.  60-in.  steel  pipe 

$18 

00 

$18 

75 

$22 

62 

$24 

00 

$28 . 00 

2185  lin.ft.  60-in.  c.i.  pipe  

20 

45 

22 

00 

34 

50 

26 

00 

34 

00 

2185  lin.ft.  60-in.  concrete  pipe. 

27 

00 

410  lin.ft.  72-in.  c.i.  pipe  

28 

75 

22 

00 

46 

50 

34 

66 

35 

00 

410  lin.ft.  72-in.  concrete  pipe 

25 

00 

25 

00 

51 

50 

40 

00 

38 

00 

1  tapered  section  of  steel  pipe 

500 

00 

800 

00 

2120 

00 

6500 

00 

1  special  "Y"  connection  

500 

00 

1950 

00 

600 

00 

1  head  chamber  

650 

00 

1390 

00 

800 

III) 

5700  lin.ft.  wood  piling  32  ft.  or 

less 

long  

33 

40 

40 

45 

35 

7200  lin.ft.  wood  piling  more  than 

32  ft.  long  

30 

45 

45 

45 

10 

300  lin.ft.  wood  anchor  piling 

38 

1 

7.", 

so 

1 

50 

50 

25  timber  supports  

25 

00 

40 

00 

25 

00 

25 

00 

20 

00 

22  M  ft.  m.b.  timber  for  caps 

and 

75 

00 

82 

00 

75 

00 

90 

00 

100 

00 

10 

50 

15 

III) 

10 

00 

14 

00 

8 

ill) 

1100  sq.yd.  brick  invertment 

1 

75 

1 

50 

4 

30 

2 

50 

3 

00 

40,000  lb.  steel  reinforcing. . . . 

03^ 

04 

06 

03i 

05 

1275  lin.ft.  iron  pipe  railing 

95 

90 

47 

1 

00 

1 

Ill) 

1  connections  to  present  sewer 

600 

00 

200 

00 

800 

00 

500 

00 

1500 

00 

Extended  totals   1$95,671  $109,985  $175,513  $125,915  $137,230 


The  Gardner  Governor  Co.,  Quincy,  111.,  reports  a  large 
increase  in  its  business,  especially  in  the  export  field.  The 
company  has  recently  received  several  carload  orders  from 
Japan,  Cuba  and  Russia.  The  contracts  call  for  almost  every 
type  of  pump  from  small  boiler  feeders  to  general-service, 
sugar-house  and  water-works  pumps. 

The  Hydraulic  Press  Mfg.  Co.,  Mount  Gilead,  Ohio,  has 
recently  changed  the  officers  of  the  company  as  follows:  A.  Q. 
Tucker,  president;  W.  G.  Beebe,  vice-president;  Frank  B.  Mc- 
Millin,  general  manager  and  secretary;  and  M.  W.  Spear,  treas- 
urer.   Dr.  N.  Tucker  has  been  made  a  director. 


TEALL  AVE.  SEWER  EXTENSION,  SYRACUSE,  N.  Y. 


+Bids  were  received  Aug.  5  by  the  Syracuse  Intercepting 
Sewer  Board,  Syracuse,  N.  Y.,  for  the  construction  of  the 
Teall  Ave.  Sewer  Extension  or  Drainage  Ditch,  from:  (A) 
FRANK   S.    SPOSATTO,    Syracuse    (awarded    contract);  (B) 


Frank  George;  (C)  John  C.  Schrade;  (D)  Samuel  Renn;  (E) 
Whiting  Construction  Co.;  (F)  C.  T.  Hookway  Construction 
Co.;  (G)  Mondo  Construction  Co.;  (H)  Charles  Bonn  &  Nicholas 
Marnell;  (I)  J.  F.  Leary  Construction  Co.  The  item  bids  were 
as  follows: 


A 

B 

C 

D 

E 

F 

G 

H 

I 

$600 

00 

$300 

00 

$500 

00 

$300 

00 

$100.00 

$200 

00 

$400 

00 

$250.00 

$100.00 

11,200  cu.yd.  excavation  

45 

45 

55 

49 

60 

50 

49 

50 

.50 

2 

00 

2 

00 

3 

00 

1 

74 

.285 

1 

50 

3 

00 

3 

00 

1.50 

1030  lin.ft.  60-in.  reinforctd  concrete  pipe  sewer,  Sect.  A.  

5 

80 

8 

00 

8 

00 

6 

95 

8 

25 

7 

50 

6 

30 

7 

75 

8.00 

1030  lin.ft.  60-in.  horseshoe  connecting  sewer,  Sect.  A  (alternate)  .... 

6 

25 

9 

QO 

9 

00 

6 

17 

7 

50 

6 

00 

8.00 

1030  lin.ft.  60-in.  U-shaped  connecting  sewer,  Sect.  A  (alternate) 

7 

60 

9 

00 

8 

00 

6 

64 

7 

38 

7 

40 

6 

20 

8 

10 

9.00 

9 

75 

11 

00 

11 

50 

15 

14 

14 

50 

15 

00 

17 

00 

16 

30 

17.00 

1630  lin.ft.  60-in.  horseshoe  connecting  sewer.  Sect.  B  (alternate) 

9 

50 

11 

35 

12 

00 

12 

54 

1.5 

00 

16 

00 

17.00 

1630  lin.ft.  60-in.  U-shaped  connecting  sewer,  Sect.  B  (alternate) 

9 

45 

11 

35 

11 

00 

13 

55 

13 

60 

14 

00 

17 

00 

13 

50 

18.00 

235 

00 

282 

00 

500 

00 

475 

00 

620 

00 

400 

00 

300 

00 

350 

00 

800.00 

550 

00 

526 

00 

500 

00 

675 

00 

900 

00 

500 

00 

300 

00 

500 

00 

1000.00 

75 

65 

50 

90 

1 

00 

80 

1 

00 

50 

.60 

3 

00 

3 

00 

5 

00 

4 

75 

5 

00 

5 

00 

5 

00 

4 

50 

6.00 

9 

00 

10 

00 

10 

00 

10 

00 

10 

00 

10 

00 

10 

00 

10 

00 

10.00 

15 

00 

20 

00 

40 

00 

15 

00 

20 

00 

25 

00 

35 

00 

15 

00 

15.00 

7 

00 

10 

00 

9 

00 

8 

00 

9 

00 

8 

50 

8 

00 

10 

00 

8.00 

6 

75 

6 

50 

8 

00 

8 

00 

8 

00 

8 

00 

7 

00 

9 

00 

7.00 

05 

04 

05 

03 

05 

03 

05 

05 

.05 

1 

00 

50 

1 

50 

90 

1 

50 

80 

90 

1 

00 

1.00 

960  sq.yd.  rubble  paving  

2 

00 

1 

75 

2 

00 

2 

25 

2 

45 

2 

60 

1 

10 

3 

75 

2.50 

960  sq.vd.  concrete  paving  

2 

00 

1 

50 

2 

00 

1 

55 

1 

80 

2 

40 

1 

10 

2 

50 

1.50 

40 

00 

45 

00 

45 

00 

49 

00 

50 

00 

42 

00 

35 

00 

70 

00 

40  00 

1050  posts  

45 

45 

30 

55 

60 

60 

50 

54 

.50 

10,500  lin.ft.  wire  fencing  fabric  (per  100  ft.)  

4 

00 

5 

00 

2 

50 

2 

39 

3 

70 

3 

50 

4 

00 

5 

00 

2.75 

Extended  totals   $34,804     $38,984     $40,962     $42,419     $42,522     $41,037     $44,980     $45,234  $49,592 
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SAUGATUCK  RIVER  BRIDGE,  WESTPORT,  CONN 
+Bids  were  received  Aug.  10  bv  Charles  T    R.n„.tt    n,  t 
Highway  Commissioner,  Haftfo^  Conn  .for  th?  const™!  tfon 
of  a  concrete  bridge  across  the  Saugatuck  River  at  WestDo?t 
Conn.,   from:     (A)    Charles  A.   Siblev    90?   Chanti    qt  mL, 
Haven;  (B)  Henry  E.  Fox,  81  East  125th  St    New  York  (C> 
Hudson  River  Co.,  Inc.,  New  York-  <r>\  k, IorK> 


11-  ?r»  S,"  Ave-A New  York  (awarded  contract  on  alterna'- 
qL(  pn  HmaSiIA'  Scott  Co-  New  London;  (H)  Lathroo  v 
225   Fm'n    a™    I^fVenV(I,)   North   Eastern   Construction  Co 

Norwalk.    The  item  bids  were  ai  follows:         Toomey.  South 


3000  cu.yd.  excavation  below 

mean  low  water  

4G50  cu.yd.  excavation  above 

mean  lew  water  

Piles  delivered  on  work 
1S00  ft.  (a)  10  to  20  ft.  length 
1600  ft.  (b)  20  to  30  ft.  length 
12,000  ft.   (c)    30  to   50  ft. 

length  

20,000  ft.  (d)  50  to  70  ft.  length 

Piles  driven  in  place 
1800  ft.  (a)  10  to  20  ft.  length 
1600  ft.  (b)  20  to  30  ft.  length 
12,000  ft.  (c)  30  to  50  ft,  length 
20,000  ft.  (d)  50  to  70  ft.  length 
100  tons  Riprap  in  place. . .  . 
590  cu.yd.  1:3:5  concrete.. 
1435    cu.yd.    Granite  ashlar 

masonry  (alternate  1)  

1435  cu.yd.  brown  stone  ashlar 

masonry  (alternate  2)  

1435  cu.yd.  granite  rubble  ma- 
sonry (alternate  3)  

1.5  M.  timber  fender  piling.  . 
2182  cu.yd.  1:2:4  concrete.  .  . . 
233,300  lb.  reinforcement. 

832  ft.  parapet  wall  

10,675  sq.ft.  concrete  walk.  .  .  . 

1625  ft.  concrete  curb  

100  ft.  resetting  curb  

1300  gal.  pitch  waterproof.  .  .  . 

735  cu.yd.  fill  on  bridge  

Remove  old  bridge  (lump  sum) 
Temporary  foot  bridge  (lump 
sum)  


$4.50 

.75 

.08 
.10 

.  15 

.22 

.20 
.22 
.27 
30 
2.00 
7.50 

28  00 

20.00 

14  00 
60  00 
12.50 
.03 
4.25 
.13 
.45 
1  00 
.30 
1  25 
$850 

3000 


B 

$2.50 
1.50 

.  14 

.  14 

17 

.20 

.40 
.40 
.40 
.40 
2,00 
7.00 

20.50 

22.50 

12.00 
60  00 
9  00 
.03 
6  00 
.12 
.40 
.30 
.30 
1 .00 
$1000 

4000 


c 

rj 

T7* 
Vj 

$3 . 00 

$4  40 

$2.75 

1  00 

3  00 

1.00 

.  10 

.40 

.  12 

.10 

.33 

.  12 

.10 

.25 

.  12 

.  15 

.23 

.  17 

.20 

.35 

.31 

.20 

.21 

.  10 

.20 

.  17 

10 

.20 

.14 

.075 

1 . 00 

2 . 00 

2  00 

14.00 

12.90 

8  00 

30.00 

33.00 

15.75 

25.00 

27.00 

17.50 

15.00 

32  00 

10  25 

100  00 

80.00 

70  00 

14.00 

13.70 

10.75 

.04 

.032 

.03 

3  00 

2.70 

3.00 

.  15 

.18 

.15 

60 

.80 

1.00 

.20 

.12 

.50 

.25 

.18 

.50 

1  50 

1  00 

1 .00 

$3000 

$7000 

$1000 

4000 

3000 

3000 

$120        $2  76 


1  20 


.  12 
.17 


17 

.  17 


1  54 


.  1536 
.1536 


.  1842 
.  2088 


.  15 

.43 

.15 

.21 

.  15 

.  1S7 

10 

.155 

1  00 

3  68 

15.00 

25.30 

24.00 

35.87 

24.00 

29  72 

21.00 

25.79 

55  00 

80.00 

9  00 

19  04 

.025 

.046 

2.50 

4.29 

.18 

.21 

.80 

.68 

.15 

.37 

.25 

.307 

1.00 

1.84 

$800 

$1228 

2500 

3267 

$2.75 

1  50 

.  14 
.16 

20 
.50 

.15 
.25 
.30 
.35 

2  50 
9  50 


Extended  total — Alternate  1.  . 

Alternate  2.  . 
Alternate  3.  . 


$131,026 
119,546 
110,936 


25.50 

23 . 00 
65  00 
17.50 
.04 
4  80 
.15 
.35 
.25 
.20 
.65 
$2950 

3000 


$3.45 

2.82 


.13 
.13 

.  16 
.18 

.  18 
.  15 
.  10 
09 
AO 
.80 


25.50        30  00 


24  75 

24  00 
60  00 
13  20 
.03 
5  00 
.19 
.35 
1  00 
.20 
75 
$2000 

3500 


$2.50 

2.00 

.12 
12 

.  14 
.20 

.30 
.30 
.40 
.35 
3  00 
41 .00 

30.00 

22.00 

25  00 
150  00 
12  00 

.035 
3  00 
.20 
1.00 
.60 
.20 
1  00 
$1000 

3000 


Hi  Hi  111  W  'ill  II  111  li 


K 

L 

M 

$3  50 

$3.50 

$1 .50 

1.50 

1.25 

1 . 50 

.12 

.11 

14 

.15 

.  115 

14 

.20 

.  14 

.  18 
50 

.25 

.20 

.13 

.  12 

.  29 

.  15 

.  12 

40 

.  10 

.14 

60 

20 

.  18 

1 .00 

1.75 

2.25 

1  50 

8.00 

10  00 

18  00 

35.00 

30  00 

28  00 

27.30 

26.00 

25  03 

18  00 

19  50 

23  00 

105.00 

55  00 

70  00 

12  50 

9  50 

20  0') 

.03 

.03 

.05 

4  00 

3  00 

5  00 

.20 

.  14 

.23 

.60 

.50 

.  75 

.25 

.25 

.20 

.20 

.30 

.30 

.75 

.20 

75 

$1000 

$700 

$1000 

2500 

4500 

4000 

$156,633  $137,057  $120,613  $181  378 
145,153  126,001  114,873  177  073 
149,458     112,656     105,545     174  203 


N.  Y.,  (B)  Daniel  S.  Bader,.1845  Arch  St.,  Philadelphia,  (C) 


PIER  NO.  78— PHILADELPHIA,  PENN. 


Arthur  McMullen  Co.,  149  Broadway,  New  York  N  V  ^ni 
American  Paving  &  Construction  Co.,  211  South  Ninth  ^ 
way  New  Yirk  N  Yd Tf'i" a'  "  &  t&  ^Hatiofc^  2*onBhroad: 
BlYg.NPWilIdU^  Title 


VS  «  bS3SfS£S?.^  °.f  Sheet  PiUng'  P"  t0D  0f  2'000  »■ 
Inclined  cr  scur  piles 

12-in.  sheet  piling,  per ^horizontal  lin.ft.'  of  driven  piling 
8-in.  sheet  piling,  per  horizontal  lin.ft.  of  driven  piling 
feawed  timber  6-in.  thick  and  under,  per  M  ft  b  m 


c       ,  ,.   r  —  -.7  -.  per  . 

No.  1  concrete  per  cu.yd 

No.  2  concrete,  per  cu.yd. ...   

Master  Builders'  finish  on  concrete  paving,  per  so  yd  ' 
Cement  finish  on  concrete  paving,  curbs,  etc.,  per  sq.yd' 

Structural  steel,  per  ton   ^   

Rsinfornng  stec-1  per  tan   

Nails,  spikes,  bolts,  nuts  and  washers,  per  lb   

Cast  steel  column  bases,  per  lb. .  .  .   

Mooring  posts,  complete    

Bollards  somplst©   

12-in.  drains,  c.i  

6-in.  drains,  c.i    

NoV°T™«VaCk\ri£gS'  f00t  i}°Ws'and  miscellaneous  steel  work,  per  lb 

J  Jrus-Con  curb  bar,  complete,  per  lin.ft. . .  P 
No.  2  lrus-Con  curb  bar,  complete,  per  lin  ft 
btructura  steel  curbing,  including  fastenings,  per  lb 

8-in.  c.i.  drain  pipe,  per  lin.ft    

Both  armor  plates,  complete,  including  fastenings   

Universal  safety  treads,  per  lin.ft   

65-pound  7-rails  per  ton.   

^.^ereraU:^onnd  with  bolts/nuts  and  nut  locks.  \ 


^^JZ^^^^^oHs:  nuts  and  nut  locks. 


Tie  rods  with  nuts  complete  

Standard  track  spikes  per  lb 

White  oak  tics,  7x9  in.  sawed  or  hewn,  to  be  set  in  stone  ballast 
White  oak  sawed  ties  and  switch  timber,  per  M  ft  7 
btone  ba  last  for  railway  tracks,  per  cu  yd 

Iron  ladders   

6-in.  concrete  base  for  granite  block  paving,  per  sq.yd 
Granite  block  paving  with  sand  cushion,  pcr'sq  yd  ". 


8-in.  straight  cut  granite  curb,  per  lin  ft 

8-in.  curved  cut  curb,  per  lin.ft    

5-in.  bluestone  curb,  per  lin.ft  

No.  3  cpen-mouth  inlet,  complete. . .' 
Wo.  3  grate-top  inlet,  complete.  . 
If  in.  vitrified  clay  pipe  per  lin.ft 
Concrete  sidewalk  paving,  per  sq.yd. 
Cind-r  filling  per  cu  yd 
Grading  for  paving,  per  cu.yd. 

Laborers  with  tools  including  superintendence,  pet  hour.'.'. 
Mechanics  with  tools,  including  superintendence,  per  hour. 


$1.00 
17  00 

19.00 
21  00 
15  00 
55  00 
55  00 
60  00 
6  00 
10  00 
.60 
.40 
55  00 
55  00 
.03 
.03 
125.00 

45  00 
7.00 
5  00 

.05 
.  18 
.20 
.03 
1.00 
500  00 
1.00 
36  00 

2  00 

46  00 

3  00 
.75 
.03 

1.50 

40  00 
1.75 

10  00 
.80 
2  40 
2.00 
2  50 
.75 

75  00 

75  00 


00 

1(1 

20 
10 
35 
80 


B 

$1.25 
25  00 
33  00 
32  00 
19  00 
80  00 
80  00 
100  00 
7.50 
7.00 
.70 
.35 
82  00 
100  00 
.05 
.04* 
75 , 00 
75  00 
5  00 
5  00 
.05 
.20 
.20 
.05 

1  25 
1500  00 

1.40 
40  00 

2  50 
40  00 

3.00 
.75 
.05 
1  50 
100  00 
2.00 
25  00 

1  00 

3  00 

2  00 

3  50 
1.00 

110  00 
110  00 
.75 


50 
.70 
.75 
.20 
,70 


$1.50 
18  00 
18  00 
20  00 
13.00 
50  00 
50  00 

50  00 
10  00 

9  00 
.50 
50 

51  00 
60  00 

.02 
.03 
100.00 
75  00 
6  00 
4  00 
.  10 
15 
.15 
03| 
1.00 
1200  00 

1  20 
40  00 

2  00 
50  00 

4  00 
70 
.02 
2  00 
45  00 
2  50 
10  00 
1.00 
2  40 
.90 
1.50 
.80 
50  00 
50  00 
.25 
1  00 
.35 
.35 
.30 
.50 


Extendrd  totals. 


D 

$1.75 
15.00 
16  00 
32.00 
20  00 
05  00 
65  00 
65  00 
12  00 
9  00 
.65 
.50 
50  00 
50  00 
.05 
.03 
78.00 
40  00 
10.00 
10  00 
.05 
12 
11 
.06 
1  00 
1000  00 
.50 
28  00 
10.00 
28  00 
10  00 
5  00 
.03 

1  50 
70  00 

3  00 
50  00 
.90 
3  00 
2.50 

2  75 
1  00 

80  00 
80  00 
1.-00 
1  50 
.70 
1  50 
.25 
.50 


$2  00 
19  00 
37  00 
35  00 
19  00 
55.00 
65.00 
91  00 

14  00 
9  00 
1.30 
1.17 

66  30 
65.00 
.06 
.06 
65  00 

15  00 
3  25 
2.00 

10 
.  15 
.  15 
.05 

2  00 
1750  00 

.75 
60  00 

3  00 
75  00 
10  00 
25  00 

•  .05 
3  00 

110  00 
3  00 
35  00 
1.75 
3  00 
3  50 
7.00 
2  50 

150  00 

75  00 
1  50 
2.00 
2.00 
1  00 
.50 
1 .00 


$516,700 


$1.60 
16  50 
23  00 
26.00 
17.50 
60.00 
54  00 
66.00 
13.00 
8.00 
1.00 
.65 
56  00 
55.00 
.03J 
.03,i 
125  00 
75.00 
8  00 
5.00 
.05 
.15 
.13* 
.035 
1  50 
1300  00 
1  50 
35  00 
2.25 
43.00 
12.00 
1.60 

.025 

2.70 
50.00 
2.25 
10  00 
.85 
3.25 
2.00 
2  85 
.75 
125  00 
115.00 
.60 
1.80 
.50 
.30 
.35 
.75 


$529,000 


$554,602 


$569,000 


$584,000 


8610.000 
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Bids  received  until  Sept.  25,  1015. 

Filter  Plant,  Pumping  Station,  Pumps,  Boilers, 
Force  Mains,  Stand  Pipe  and  Appurtenances 

East  Liverpool,  Ohio,  Sept.  9,  1915. 
Sealed  Proposals  for  the  construction  of  a  Six  (6)  Million 
Gallon  Mechanical  Filter  plant,  River  Intake,  Pumping  Sta- 
tion, Pumps,  Boilers,  Chimney,  Stand  Pipe,  Electric  Light  Gen- 
erators, Auxiliary  Equipment,  Force  Mains  and  other  appur- 
tenances, will  be  received  by  the  Director  of  Public  Service 
of  the  City  of  East  Liverpool,  Ohio,  at  his  office,  Supervision 
of  Water,  Water-Works  Department,  Fourth  Street,  in  said 
City,  until  twelve  o'clock  Noon,  Central  Standard  Time,  on 
Saturday,  September  25th,  1915,  and  will  then  be  opened  and 
read  publicly. 

All  bids  shall  be  made  upon  the  official  proposal  blanks  at- 
tached to  the  instructions  to  bidders,  specifications,  and  form 
of  contract  and  bond,  which  may  be  seen  at  the  office  of  the 
Director  of  Public  Service,  East  Liverpool,  Ohio,  or  may  be 
had  by  bona  fide  bidders  upon  application  to  Chester  &  Flem- 
ing Engineers,  Union  Bank  Building,  Pittsburgh,  Pennsyl- 
vania, on  deposit  of  a  certified  check  for  Fifty  ($50.00)  Dol- 
lars, which  will  entitle  bidder  to  one  set  of  plans  and  two 
copies  of  the  specifications,  covering  the  item  on  which  he 
intends  to  bid.  Proper  receipt  for  each  such  deposit  will  be 
given  and  the  money  will  be  refunded  provided  plans  and 
specifications  are  returned  in  good  condition  within  Ten  (10) 
days  after  reception  of  bids. 

Each  proposal  shall  be  accompanied  by  a  certified  check 
made  payable  to  the  order  of  the  Treasurer  of  the  City  of 
East  Liverpool,  Ohio,  of  not  less  than  3%  of  the  total  amount 
of-  the  bid,  but  in  no  case  shall  this  check  be  less  than  One 
Hundred  ($100.00)  Dollars.  This  check'  is  to  be  conditioned 
that  if  the  bid  is  accepted,  a  contract  will  be  entered  into 
and  the  performance  of  same  secured  within  ten  (10)  days 
after  notification  of  acceptance  of  the  bid.  In  case  bid  is  re- 
jected, or  contract  entered  into,  check  will  be  returned.  Suc- 
cessful bidders  will  be  required  to  furnish  a  corporate  surety 
bond  in  an  acceptable  Surety  Company,  in  the  full  amount  of 
the  contract,  in  accordance  with  the  plans  and  specifications 
and  further  in  accordance  with  Ordinance  Number  1470  of  the 
City  of  East  Liverpool,  Ohio. 

The  right  is  reserved  to  reject  any  or  all  bids. 

E.  J.  SMITH,  Director  of  Public  Service. 
CHESTER  &  FLEMING,  Engineers, 

Union  Bank  Building,  Pittsburgh,  Pa. 


Bids  received  until  Sept.  24,  1915. 

Additional  Boiler  Capacity 

Buffalo,  N.  Y. 

Sealed  proposals  for  Additional  Boiler  Capacity,  Heating 
Work,  at  the  Buffalo  State  Hospital,  Buffalo,  N.  Y.,  will  be 
received  by  the  State  Hospital  Commission,  Capitol,  Albany, 
N.  Y.,  until  2:30  o'clock  P.M.,  Friday,  September  24,  1915,  when 
they  will  be  publicly  opened  and  read.  Proposals  shall  be 
enclosed  in  an  envelope,  furnished  by  the  State  Architect, 
sealed  and  addressed,  and  shall  be  accompanied  by  a  certified 
check  in  the  sum  of  $625.  The  contractor  to  whom  the  award 
is  made  will  be  required  to  furnish  a  surety  company  bond 
in  the  sum  of  50%  of  the  amount  of  contract  within  30  days 
after  official  notice  of  award  of  contract  and  in  accordance 
with  the  terms  of  Specification  No.  2312.  The  right  is  reserved 
to  reject  any  or  all  bids.  Drawings  and  specifications  may  be 
consulted  at  the  Buffalo  State  Hospital,  Buffalo,  N.  Y.,  at  the 
New  York  office  of  the  Department  of  Architecture,  Room  1224, 
Woolworth  Building,  and  at  the  Department  of  Architecture, 
Capitol,  Albany,  N.  Y.  Drawings  and  specifications  and  blank 
forms  of  proposals  may  be  obtained  at  the  Department  of 
Architecture,  Capitol,  Albany,  N.  Y.,  upon  reasonable  notice 
to  and  in  the  discretion  of  the  State  Architect,  Lewis  F. 
Pilcher,  Capitol,  Albany,  N.  Y. 

Dated  September  1,  1915. 

E.  S.  ELWOOD,  Secretary, 
State  Hospital  Commission. 


Bids  received  until  Oct.  19,  1915. 

Superstructures,  etc.  for  Elevated  Railway 

DEPARTMENT  OF  CITY  TRANSIT 
754  Bourse  Building,  Philadelphia,  Sept.  9,  1915. 
Sealed  proposals,  properly  endorsed  and  addressed  to  the 
undersigned  at  the  office  above  mentioned,  will  be  received 
until  12  o'clock  noon  on  Tuesday,  October  19,  1915,  and  opened 
immediately  thereafter,  for  the  following: 

Contract   No.    511— Steel   superstructure   and  appurtenant 
work  for  two-track  elevated  railway  in  Front  Street 
from  Callowhill  Street  to  south  of  Girard  Avenue,  com- 
prising about  4074  linear  feet  of  structure. 
Contract   No.    512 — Steel    superstructure   and  appurtenant 
work  for  two-track  elevated  railway  in  Front  Street 
and  Kensington  Avenue  from  south  of  Girard  Avenue 
to  north  of  York  Street,  comprising  about  7128  linear 
feet  of  structure. 
Contract    No.    513 — Steel    superstructure    and  appurtenant 
work  for  two-track  elevated  railway  in  Kensington  Ave- 
nue   from   north   of   York    Street    to   north    of  Ontario 
Street,  comprising  about  7769  linear  feet  of  structure. 
Contract    No.    514 — Steel    superstructure    and  appurtenant 
work    for    two-track    elevated    railway    in  Kensington 
Avenue  and  Frankford  Avenue  from  north  of  Ontario 
Street  to  south  of  Unity  Street,  comprising  about  7653 
linear  feet  of  structure. 
Plans,  specifications  and  blank  forms  for  proposals  can  be 
obtained  at  the  office  above  mentioned,  a  deposit  of  $10  (cash 
or  certified  check)  being  required  for  each  set  of  plans  pend- 
ing return.    Certain  of  the  above  contracts  may  be  grouped 
in  single  bids,  for  which  alternate  proposal  forms  will  be  sup- 
plied if  desired. 

Bidders  must  be  skilled  and  regularly  engaged  in  the  class 
of  work  for  which  they  are  competing. 

No  bid  will  be  considered  unless  accompanied  by  a  certifi- 
cate from  the  City  Solicitor  that  the  provisions  of  an  ordi- 
nance requiring  proposal  bonds  on  all  bids  exceeding  in 
amount  five  hundred  dollars  ($500),  approved  May  25,  1860, 
have  been  complied  with. 

The  Director  reserves  to  himself  the  right  to  reject  any  or 
all  bids,  as  he  may  deem  best  for  the  interest  of  the  City  of 
Philadelphia. 

A.  M.  TAYLOR,  Director. 


Bids  received  unil  Oct.  7,  1915. 

Drainage  System  Extensions 

Atlantic  City,  N.  J. 

Sealed  proposals  for  the  construction  of  extensions  to  the 
Storm  Water  Drainage  System  for  the  City  of  Atlantic  City, 
New  Jersey,  will  be  received  by  the  Board  of  Commissioners 
of  Atlantic  City,  when  called  for,  at  Chambers  of  the  Board 
in  the  City  Hall,  during  a  meeting  to  be  held  by  that  body  on 
the  seventh  day  of  October,  A.D.  1915,  at  which  time  and 
place,  during  the  session  of  the  said  Board,  the  proposals  will 
be  publicly  opened  and  read. 

The  work  to  be  done  embraces  the  building  of  approxi- 
mately 1,322  feet  of  reinforced-concrete  drains  from  three  to 
four  feet  wide;  6,128  feet  of  brick  and  concrete  drains  from 
27  inches  to  48  inches  in  diameter;  6,808  feet  of  terra-cotta 
drains  from  12  inches  to  24  inches  in  diameter;  6,413  feet  of 
terra-cotta  inlet  pipes  from  10  inches  to  12  inches  in  diam- 
eter, together  with  manholes,  catch  basins,  storm-water  inlets 
and  the  necessary  timber  and  pile  foundations. 

Each  proposal  submitted  must  be  accompanied  by  a  Cer- 
tified Check  drawn  upon  a  National  or  State  Bank  or  Trust 
Company,  and  to  the  order  of  City  Treasurer  of  Atlantic  City, 
for  the  sum  of  Five  Thousand  Dollars  ($5,000.00). 

Specifications  and  blank  forms  of  proposal  can  be  obtained 
of  John  W.  Hackney,  the  City  Engineer,  and  a  full  set  of 
plans  can  be  obtained  from  him  for  the  sum  of  Ten  Dollars 
($10.00),  such  sum  to  accompany  the  order.  This  sum  will  be 
returned  upon  surrender  of  the  plans  in  good  condition. 

The  Board  of  Commissioners  reserves  the  right  to  reject 
any  or  all  bids  as  provided  in  the  "Instructions  to  Bidders." 

J.  B.  THOMPSON, 
Director  of  Streets  and  Public  Improvements. 


September  23,  1915 
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RAILWAYS — STEAM  AND  ELECTRIC 
Massachusetts — Bay  State  St.  Ry.  Co.  has  asked  City 
Council  of  Georgetown,  Mass.,  for  franchise  to  relocate  its 
tracks  on  West  Main  St.  from  entrance  to  York  Grove  to 
Boston  &  Maine  R.R.  crossing,  Georgetown.  R.  S.  Goff, 
Boston,  Vice-Pres.  and  Gen.  Mgr. 

Massachusetts — Merrimac  Valley  Power  &  Buildings  Co. 
will  finance  new  branch  road  with  freight  yards  and  terminals 
at  Amesbury,  to  be  built  by  Boston  &  Maine  R.R.  A  B. 
Corthell,  Boston,  Ch.  Engr.,  Boston  &  Maine  R.R. 

+Connecticut — The  Connecticut  Co.  awarded  contract  for 
grading  for  new  North  End  trolley  line  in  Hartford  to 
LATHROP  &  SHEA,  New  Haven.  Line  will  extend  on  Main 
Grove,  Broad  and  Washington  St.,  Farmington  and  Common- 
wealth Ave. 

New  York — Brooklyn  syndicate  considering  plans  for  rail- 
way from  Catskill  to  Richfield  Springs,  via  Middleburg. 

New  York — United  Traction  Co.,  Albany,  N.  Y.,  has  asked 
City  Council  for  franchise  for  single-track  line  on  Madison 
Ave.  from  Trinity  PI.  to  Grand  St.,  and  on  Grand  St.  to 
Hamilton  St.,  Albany.    James  F.  Hamilton,  Gen.  Mgr. 

New  York — Town  Board  of  Gorham  granted  franchise  to 
Sodus  &  Wayne  Electric  Co.  for  electric  railway  through 
Gorham  to  Rushville. 

Maryland — Idlewylde  Park  Ry.,  Baltimore,  Md.,  will  soon 
begin  work  on  one-mile  line  on  Regester  Ave.  from  York  Rd 
to  Idlewylde  Park.  Road  will  connect  with  line  of  United 
Rys.  &  Electric  Co.  Harry  E.  Gilbert,  2  East  Lexington  St., 
Baltimore,  Pres.    Noted  June  24  and  Aug.  12. 

West  Virginia — Kanawha  Valley  Traction  &  Electric  Co., 
Parkersburg,  W.  Va.,  will  double-track  line  from  Pottery 
Junction  to  12th  St.  via  19th  St.  S.  D.  Camden,  Pres.  Noted 
Sept.  2. 

West  Virginia — Surveys  begun  for  proposed  electric  rail- 
way from  Fayette  Station,  Fayetteville,  W.  Va.,  to  Oak  Hill 
and  Beckley,  35  miles.  H.  G.  Scott,  Gen.  Mgr.,  Virginian 
Power  Co.,  Charleston,  W.  Va.,  is  interested. 

„  ■t^ot£!LinSinis?r",Pon?,,Fork  Ry-  incorporated  at  Huntington 
with  $26,000  capital,  will  build  line  from  Madison,  W  Va  up 
Pond  Fork  of  Coal  River  to  headwaters  of  Pond  Fork  about 
25  miles.    R.  M.  Baker  and  H.  Fitzpatrick,  interested. 

North  Carolina — Graham  County  Lumber  Co.  offered  to 
build  standard-gage  railway  from  Topton,  N.  C,  on  the 
Southern  Ry.  to  Robbinsville,  N.  C,  about  10  miles,  if  Graham 
County  will  pay  $50,000;  total  cost,  about  $150,000.  County 
Will  vote  on  bonds  Oct.  12. 

1/orth  Carolina — Kinston,  Carolina  R.R.  &  Lumber  Co  will 
build  extension  of  its  line  to  Chinquapin,  eight  miles,  or  to 
Maple  Hill,  about  20  miles.     C.  I.  Millar,  Norfolk,  Va.,  Pres. 

North  Carolina — Reported  that  Southern  Ry.  will  build  ad- 
ditional yard  tracks  and  sidings  at  Durham,  N.  C.  B.  Herman 
Washington,  D.  C,  Ch.  Engr. 

+South  Carolina — Contracts  reported  awarded  by  Charles- 


"■.,^->  ^"V"  near  i_naneston  ;  1V±.  SL'HLITZ,  Charlotte,  12 
miles  south;  W.  Z.  WILLIAMS  &  CO.,  Macon,  Ga.,  filling  in 
temporary  trestles  for  two  miles,  south  of  Ashepoo  River,  and 
two  miles,  north  of  Edisto  River.  W.  R.  Bonsai,  People's 
Office  Bldg.,  Charleston,  Pres. 


award 
miles 

at  Glllis.    Noted  Sept.  16. 

Tennessee— Nashville,   Chattanooga   &   St.   Louis   Ry.  will 
build  a  belt  line  at  Shelbyville  to  include  the  Sylvan  Mills 
•,Ters^,?e  £?llls  and  Valley  Cotton  Mills.    H.  McDonald,  Nash- 
ville, Ch.  Engr. 

Ohio— Reported  that  Dover,  Millersburg  &  Western  Electric 
Ry.  will  soon  begin  work  on  line  from  Canal  Dover  to  Millers- 

DovlV,\!ntfrUeSs?edCreek'  ab°Ut  25  mUeS'    P'  P>  PhllliPs'  Canal 

i,  %!0— Cleveland,  Painesville  &  Eastern  R.R.  Co.,  Willouffh- 
by,  Ohio,  will  rebuild  2%  miles  of  track.  Has  purchased  from 
Lackawanna  Steel  Co.,  500  tons  70-lb.  rail,  300  tons  for 
immediate  delivery. 

Ohio— Youngstown  &  Southern  Ry.  Co.,  Youngstown,  Ohio 
asked  permission  of  City  Council  to  double-track  Us  line  from 
town   Gen'  MgrStati0n  °n  Front  St-    A-  w-  Hartford,  Youngs- 

tStJH1,?^8-^1^11  &TTBel.videre  Co.  contemplates  extending  its 
line  to  Rockford.     Hamilton  Browne,  Chicago,  Pres. 

♦  ,.oI!linois1TC1hlcaBO  North  Western  Ry.  will  build  four- 
track  roadbed  from  Chicago  to  Sterling,  or  possibly  as  far  as 
Mississippi  River.    W.  H.  Finley,  Chicago,  Ch.  Engr. 

Iowa— Surveys  completed  by  Keokuk- Jefferson  City  Elec- 
tric Ry  Co.  for  its  line  from  Keokuk  to  Jefferson  City 
Right-of-way  secured  as  far  as  Shelbyville.  H.  W  Knisrht 
Chicago,  interested.  6  1 

.  Kansas — Plans  being  prepared  for  railway  through  Hutch- 
inson Reno  County  and  the  Huntsville  district.  Citv  of 
Hutchinson  will  vote  $100,000  terminal  aid  bonds.  O  P  Bvers 
Hutchinson,  Pres.,  Anthony  &  Northern  Ry.,  interested 


+  Missouri — Metropolitan  St.  Ry.  Co.,  Kansas  City,  Mo., 
awarded  contract  for  extensions  to  its  lines  to  COLllMBI  \ 
CONSTRUCTION  CO.,  Milwaukee,  Wis.     Noted  Aug.  19. 

Arkansas — Reported  that  St.  Louis,  Iron  Mountain  &  South- 
ern Ry.  (Missouri  Pacific  System)  will  spend  $40,000  for 
improvements  and  repairs  between  Bergman  and  Diaz,  Ark 
E.  A.  Hadley,  St.  Louis,  Mo.,  Ch.  Engr. 

Texas — Surveys  begun  for  interurban  line  from  Houston  to 
Richmond.  It  is  also  proposed  to  extend  the  line  eventually 
to  San  Antonio  via  Gonzales.  Edward  Kennedy,  Houston 
interested. 

Texas — Southwestern  Power,  Light  &  Ry.  Co.,  organized 
with  $12,000,000  capital,  will  build  an  interurban  line  from 
Denison,  Tex.,  to  Oklahoma,  Okla.,  about  150  miles.  Power 
to  be  furnished  by  hydro-electric  plants  built  by  the  company 
in  southern  Oklahoma.     W.  R.  Croslen,  Denison,  Tex.,  Pres. 

Oklahoma — Ft.  Smith  &  Western  R.R.  secured  entrance  into 
Oklahoma  City  from  Ft.  Smith  by  way  of  Missouri,  Kansas 
&  Texas  Lines.    A.  L.  Smith,  Ft.  Smith,  Ark.,  Gen.  Engr. 

Oklahoma — Mt.  Carmel  Development  Co.,  Chickasha,  Okla 
capital  stock,  $50,000,  plans  a  railway  in  Leflore  County  to 
coal  mines.     F.  L.  Mercer,  301  North   Sixth  St.,  Chickasha 
interested. 

Washington — Federal  Light  &  Traction  Co.,  New  York,  N 
Y.,  operating  urban  and  interurban  lines  in  Hoquiam  and 
Aberdeen,  Wash.,  contemplates  electric  line  between  Willapa 
Harbor  and  Grays  Harbor.  Estimated  cost,  $1,000,000.  Lee 
Skipwith,  New  York,  N.  Y.,  Pur.  Agt. 

California — City  Trustees  granted  franchise  to  Pacific  Gas 
&  Electric  Co.  for  extensions  on  T  St.,  Upper  Stockton  Rd 
Lower  Stockton  Rd.,  Cypress  Ave.,  Curtis  Ave.,  Whiskey  Hill 
Rd.,  Palmetto,  Fifth  and  East  Ave.,  Sacramento.     John  W 
Britton,  Gen.  Mgr. 

California — Southern  Pacific  Co.  applied  to  Railroad  Com- 
mission for  authority  to  build  spur  track  at  grade  across 
11th  and  12th  St.,  Sacramento,  and  a  team  track  at  grade 
across  F  St.,  Gait,  Sacramento  County.  W.  H.  Hood  San 
Francisco,  Ch.  Engr. 

Quebec — Reported  that  City  Council,  Quebec,  Que.,  con- 
sidering steps  to  compel  Quebec  Ry.,  Light  &  Power  Co  to 
extend  its  lines  in  Limoilou,  Beauport  and  Charlesbourg.  H. 
G.  Matthews,  Quebec,  Gen.  Mgr. 

Ontario — Ontario  Railway  Board  approved  plans  of  Toronto 
Ry.  Co.  for  extension  of  its  lines  along  Yonge  St.  from  present 
northerly  terminus  to  a  point  near  Farnham  Ave.  R.  J.  Young 
Toronto,  Gen.  Mgr.' 

LIGHT,  HEAT  AND  POWER 

+Miltor<l,  N.  H. — Milford  Electric  Light  &  Power  Co 
secured  right-of-way  for  transmission  line  from  Milford  to 
Townsend,  Mass.,  to  connect  with  main  line.  Contract  for 
line  awarded  to  FREDERICK  T.  LEY  &  CO.,  Springfield,  Mass. 

Enosburg-  Falls,  Vt. — Electric  Light  Commissioners  will 
install  electric-light  system  to  replace  gas  lamps  now  in  use 
W  J.  Redmond,  Chn.,  Comrs. 

Buffalo,  N.  Y. — Delaware,  Lackawanna  &  Western  R  R  will 
build  one-story  substation  at  60  Ohio  St.,  Buffalo.    Cost,  $8,000. 

New  York,  N.  Y.—  (Borough  of  Queens)— Interborough 
Rapid  Transit  Co.  purchased  site  on  Jackson  Ave.  near  Barn 
•  Ix  ™?ng^Island  TCity-  for  new  substation.  Estimated  cost, 
$40,000.  George  H.  Pegram,  165  Broadway,  New  York  Ch 
Engr. 

New  York,  N.  Y. —  (Borough  of  Queens) — Plans  being  pre- 
pared by  New  York  &  Queens  Electric  &  Power  Co  ,  Long 
Island  City,  for  new  substation  in  one  of  its  districts  Work 
will  not  begin  before  next  year.  Company  will  also  equip 
a  °  „  JkZ0  mi.les  of  subway,  and  requires  equipment  to  provide 
for  3,000  additional  street-lamps.    C.  G.  M.  Thomas,  Pres. 

Starkey,  N.  Y — Town  granted  franchise  to  E.  L  Bailey 
owner  of  Dundee  electric-light  plant,  to  furnish  electricity  in 
Starkey,  and  extend  service  to  Lakemont. 

Camden,  N.  J.— C.  B.  Coles  &  Co.  will  build  new  power 
plant  at  its  woodworking  factory.  Equipment  will  include 
boilers,  engines,  generators  and  auxiliaries. 

Flemington,  N.  J. — Reported  that  Pennsylvania  R.R  con- 
templates a  power  plant  in  connection  with  the  electrification 
of  Flemington-Lambertville  line. 

Lyndhurst,  N.  J.— New  York  Telephone  Co.  granted  50-year 
franchise  for  underground  conduit  system  in  certain  streets 
of  Lyndhurst. 

Newark,  N.  J.— National  Lock  Washer  Co.  will  build  one- 
story  steel  boiler  house  at  its  plant  on  Johnson  St. 

Paterson,  N  J — Board  of  estimate  appropriated  $5,686 
for  electric-light  and  power  plant  in  High  School  building 
Equipment  will  consist  of  two  135-kw.  units. 

Perth  Amboy,  N.  J.— The  Chesebrough  Mfg.  Co.,  manufac- 
phint        vasellne  products,  will  build  a  pump  house  at  its 

Girardville,  Penn. — Girardville  Gas  Co.  will  soon  award 
contracts  for  gas  plant  to  be  located  either  in  Lansford  or 
«e°nan  1™  '   to   suPP1^  surrounding   sections.     Estimated  cost, 

Baconton,  Ga.— Bonds  for  $12,000  voted  for  electric-light 
plant  and  water-works  system. 
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Madisonville,  Tenn. — Town  granted  franchise  to  M  C.  Kins 
and  associates,  Copperhill,  Tenn.,  for  electric-light  system  in 
Madisonville. 

Athens,  Ohio — Athens  Electric  Co.  contemplates  rebuilding 
entire  distribution  system,  and  extending  new  transmission 
lines  throughout  the  city.  Page  C.  Morris,  Vice-Pres.  and 
Gen.  Mgr. 

Dayton,  Ohio — Reported  plans  under  way  for  hydro-electric 
plant  at  Woodsdale  to  supply  electricity  to  large  section  of 
southern  Ohio. 

Green  Camp,  Ohio — Village  will  build  4-mile  transmission 
line  and  install  street-lighting  system.  H.  O.  Fisher,  Toledo 
Engr. 

Monroe,  Ind. — Reported  that  Town  Board  rejected  all  bids 
for  6-mile  transmission  line  from  Columbia  City  to  Monroe. 
Bids  to  be  readvertised. 

Wakarusa,  Ind. — Public  Service  Commission  authorized 
Hawks  Electric  Co.,  Goshen,  Ind.,  to  purchase  plant  of  Home 
Electric  Co.,  Wakarusa,  for  $10,000.  A  transmission  line  from 
Goshen  to  Bremen  will  be  built  by  Hawks  Co. 

Cheboygan,  Mich. — Cheboygan  Electric  Light  &  Power  Co. 
will  install  250-hp.  auxiliary  plant  adjoining  gas  plant  for 
emergency  use  and  in  low-water  periods.  F.  B.  Spencer,  Secy 
and  Mgr. 

Detroit,  Mich. — Reported  Hudson  Motor  Car  Co.  purchased 
site  for  new  power  plant  and  engine  room. 

♦Iron  Mountain,  Mich. — Peninsular  Power  Co.  will  enlarge 
and  improve  its  power  plant  at  cost  of  $50,000.  Contract  for 
2,200-kw.  generator  awarded  to  WESTINGHOUSE  ELECTRIC 
&  MFG.  CO.,  Pittsburgh,  Penn. 

Kalamazoo,  Mich. — Citizens  voted  against  bond  issue  of 
$350,000  for  enlargement  and  improvement  of  municipal  elec- 
tric-light plant.     Noted  Sept.  2  and  9. 

+Elizabeth,  111. — Elizabeth  Light  &  Power  Co.  awarded 
contract  for  three  miles  transmission  line,  substation  and 
distribution  system  to  T.  G.  HAMILTON,  Laporte,  Ind.,  at 
$5,575.    Noted  Sept.  9. 

Chariton,  Iowa — Union  Service  Co.,  Chariton,  granted  fran- 
chises by  towns  of  Lucas  and  Woodburn  to  supply  electricity 
in  both  towns.  Energy  to  be  furnished  from  Chariton.  Re- 
ported that  company  will  build  new  plant  in  Chariton. 

Luvernr,  Iowa — (Official) — Bids  will  be  received  until  6 
p.m.,  Oct.  6,  by  R.  E.  Cook,  Town  Clk.,  for  eight  miles  trans- 
mission line,  substation  and  distribution  system.  Raasch  & 
Brooks,  Ft.  Dodge,  Engr 

+Sergeant  Bluff,  Iowa — Town  Board  has  awarded  contract 
for  three  miles  11,000-volt,  single-phase  transmission  line 
from  Sioux  City,  and  for  street-lighting  system  to  A.  J. 
WESTFALL,  608  U.  S.  Bldg.,  Sioux  City,  at  $5,934.  Noted 
Aug.  19. 

Wall  Lake,  Iowa — Bonds  for  $7,500  voted  for  transmission 
line  from  Lake  View  and  distribution  system  in  Wall  Lake. 
Energy  will  be  purchased  from  Sac  City  Electric  Co. 

+Hallock,  Minn. — Village  Board  awarded  contract  for 
power  plant,  pole  line  and  street-lighting  system  to  J.  G. 
ROBERTSON,   St.  Paul,   at  $17,750. 

Hanska,  Minn. — Village  Board  granted  franchise  to  Madelia 
Electric  Co.,  Madelia,  to  supply  electric  current  to  Hanska. 

tJfashwauk,  Minn. — Contract  awarded  to  HUGH  FAW- 
CETT,  Duluth,  at  about  $10,000  for  power  house  at  Crosby 
Mine  at  this  point. 

Attica,  Kan. — Town  voted  $30,000  bonds  for  electric-light 
and  water-works  system  in  Attica.    Noted  July  29. 

Havensville,  Kan. — Town  will  vote  for  bond  issue  of  $8,000 
for  electric-light  plant  in  Havensville,  and  for  building  trans- 
mission line  from  Centralia. 

Ord,  Neb — Reported  bids  will  be  received  until  Oct.  1  by 
John  C.  Work,  Mayor,  for  electric-light  plant.  Estimated  cost, 
$22,700. 

Tower,  N.  D. — City  Council  contemplates  electric-light 
plant. 

+  Seguin,  Tex. — Seguin  Electric  Light  &  Power  Co.  awarded 
contract  for  two  waterwheels,  headhouses,  187-kw.  generator 
and  switchboards  to  WALTER  TIPS  CO.,  Austin,  at  $9,797. 

Grove,  Okla. — City  Council  considering  plans  for  improving 
electric-light  plant  and  water-works  system.  Estimated  cost, 
$10,000. 

Soper,  Okla. — Bonds  for  $6,000  voted  for  electric-light  plant. 
Reported  bids  will  soon  be  asked. 

Ft.  Collins,  Colo. — Reported  that  bids  being  received  for 
power  house  at  State  Agricultural  College,  Ft.  Collins.  Cost, 
about  $20,000.  Fisher  &  Fisher,  Century  Bldg.,  Denver,  is 
Arch. 

Republic,  Wash. — F.  R.  Clark  will  build  transmission  line 
from  Republic  to  Danville  to  connect  with  power  line  from 
Bennington  Falls  near  Danville.  Energy  will  be  furnished 
to  operate  local  mines  and  stamp  mills. 

Liverpool,  IV.  S. — Reported  bids  will  soon  be  received  for 
improvements  to  municipal  electric-light  plant.  Estimated 
cost,  $15,000.     T.  R.  Bartling,  Town  Engr. 

Toronto,  Ont. — Hydro-Electric  Power  Commission  of  On- 
tario decided  to  construct  60  miles  transmission  lines  as 
follows:  Chatham  to  Petrolia,  thence  to  Oil  City,  24  miles; 
Granton  to  Kirkton,  thence  to  Exeter,  25  miles;  Lucan  to 
Ailsa  Craig,  10  miles.    W.  W.  Pope,  Toronto,  Secy.  Com. 

BRIDGES 

Augusta,  Maine — Bids  will  be  received  until  11  a.m..  Sept. 
29,  by  State  Highway  Commission  for  two  concrete  abutments 
at  Mattawamkeag  River  in  Haynesville,  one  at  Fish  River 
and  two  at  Higgins  Brook  in  Town  of  Harmony;  bids  received 
at  same  time  for  18,600  ft.  b.m.  plank  on  steel  bridge  in 
Med  way. 

Nashua,  N.  H. —  (Official) — Plans  being  prepared  for  re- 
inforced-concrete  bridge  over  Pennichuck  Brook  between 
Nashua  and  Merrimack.  N.  H.  George  P.  Winn,  Citv  Engr. 
Noted  Aug.  19. 


Providence,  R.   I. — Bids   will   be   received   until   2:15  pm 
Sept.   27,  by  Department   of  Public  Works  for  steelwork  of 
Randall  St.  Bridge.    Noted  Sept.  9. 

Woonsocket,   R.   I  Plans   prepared   by    F.   A.    Mills  City 

Engr.,  were  accepted  for  three  bridges,  one  170  ft.  long,  one 
110  ft.  and  the  third  55  ft.  long,  all  of  reinforced-concrete. 
Bids  will  soon  be  asked.    Noted  Aug.  26. 

★+Bridgeport,  Conn. — Stratford  Ave.  Bridge  Commission 
awarded  contract  for  approaches  and  superstructure  of  bridge 
to  HOLBROOK,  CABOT  &  ROLLINS,  Boston,  at  $352,000 
bascule  span,  Strauss  type,  awarded  to  EMPIRE  CONSTRUC- 
TION CO.,  New  York,  N.  Y.,  at  $109,265.     Noted  Aug.  19. 

Albany,  N.  Y. — (Official) — Lowest  bid  received  by  State 
Department  of  Public  Works  for  substructure,  superstructure 
and  approaches  of  Gorham  St.  Bridge,  Waterloo,  was  that  of 
Scott  Bros.,  Rome,  N.  Y.,  at  $59,928.  Contract  not  awarded 
Noted  Aug.  19. 

+Buffalo,  N.  Y. —  (Official) — Common  Council  awarded  con- 
tract for  rebuilding  Chicago  St.  Viaduct,  to  be  completed  in 
six  months,  to  STROBEL  STEEL  CONSTRUCTION  CO  Chi- 
cago, at  $184,700.    Noted  June  24  and  Sept.  16. 

+Buffalo,  N.  Y. — Grade  Crossing  Commission,  436  Ellicott 
Sq.,  awarded  contract  for  162-ft.  bridge  over  tracks  of  the 
Pennsylvania  R.R.  on  Bailey  Ave.  to  EASTERN  CONCRETE 
STEEL  CO.,  D.  S.  Morgan  Bldg.,  Buffalo,  at  $46,272.  Noted 
Sept.  9. 

Groveland,  N.  Y. — Town  Boards  of  Groveland  and  Sparta 
voted  to  spend  $4,500  for  three  concrete  bridges  between 
Groveland  Station  and  Dansville-Mt.  Morris  State  Highway. 

Rochester,  N.  Y. — Driving  Park  Ave.  Bridge  will  be  paved 
with  wood  block.    Herbert  W.  Pierce  is  Comr.  of  Pub.  Wks. 

Camden,  N.  J — City  Council  and  Board  of  Chosen  Free- 
holders of  Camden  County  are  considering  lift  bridge  at 
State  St.,  in  connection  with  deepening  of  Cooper  River.  Span 
of  about  70  ft.  proposed. 

Freehold,  N.  J. — Bids  will  be  received  until  11  a.m.,  Oct.  6, 
by  Board  of  Chosen  Freeholders  of  Monmouth  County  for 
bridge  on  road  from  Freehold  to  Hightstown.  George  D 
Cooper,  County  Engr. 

+Hackensack,  N.  J. — Contract  for  bridge  on  Hopper  Ave. 
between  Westwood  and  Park  Ridge,  awarded  by  Board  of 
Chosen  Freeholders  to  CHARLES  FIGINI,  Lodi,  N.  J.,  at  $6,600. 

Matawan,  N.  J. — Lowest  bid  received  by  Board  of  Chosen 
Freeholders  of  Monmouth  County  for  Strauss  trunnion  bascule 
bridge  over  Matawan  Creek  on  South  Amboy-Keyport  Rd.  was 
that  of  Long-Broadhurst  Co.,  Hackensack,  at  $34,320.  Noted 
Aug.  19. 

+New  Brunswick,  N.  J. — Board  of  Chosen  Freeholders  of 
Middlesex  County  awarded  contract  for  reinforced-concrete 
bridge  over  Ambrose  Brook,  Piscataway  Township,  to  WILSON 
CONCRETE  CO.,  Plainfleld. 

Perth  Amboy,  N.  J. — Bids  will  be  received  until  2:30  p.m., 
Sept.  27,  by  A.  J.  Gebhardt,  Dir.,  Bd.  of  Chosen  Freeholders 
of  Middlesex  County,  New  Brunswick,  for  reinforced-concrete 
slab  bridge  on  Brace  Ave.,  Perth  Amboy.  Alvin  B.  Fox, 
Perth  Amboy,  County  Engr. 

Harrisburg,  Penn. — Bids  will  be  received  until  10  a.m., 
Sept.  30,  by  Robert  J.  Cunningham,  State  Highway  Comr., 
for  50-ft.  steel  bridge  in  Butler  County,  and  three  concrete 
bridges  in  Elk  County,  two  of  12  ft.  each,  and  one  of  24  ft. 

Lewistown,  Penn. — Bids  will  be  received  until  Oct.  8  by 
Commissioners  of  Mifflin  County  for  bridge  over  Kishacoquilla 
Creek  on  Dorcas  St.  extension.    Dr.  W.  M.  Baker  is  Comr. 

■*-+Media,  Penn. —  (Official) — Commissioners  of  Delaware 
County  awarded  contract  for  bridge  on  Glenolden  Ave.  over 
Muckinapatus  Creek  to  WILLIAMS  CONSTRUCTION  CO., 
Chester,  at  $6,600.    Noted  Aug.  26. 

Phoenixville,  Penn. —  (Official) — Bids  will  be  received  until 
11  a.m.,  Sept.  30,  by  Commissioners  of  Montgomery  County, 
Norristown,  for  concrete  arch  over  Schuylkill  River  between 
Phoenixville  and  Mont  Clare.  John  N.  Jacobs,  Norristown, 
County  Controller. 

Sharon,  Penn. — Bids  will  be  received  until  1:30  p.m.,  Oct. 
5,  by  Commissioners  of  Mercer  County,  Mercer,  for  either 
concrete  or  steel  bridge  across  Shenango  River  at  State  St., 
Sharon.    Noted  July  29. 

+Wilmington,  Del. — Baltimore  &  Ohio  R.R.  Co.  awarded 
contract  for  substructure  of  bridge  to  carry  Lancaster  Ave. 
across  its  tracks  to  JAMES  F.  BROGAN  CO..  Philadelphia, 
Penn.;  superstructure  awarded  to  KING  BRIDGE  CO.,  Cleve- 
land, Ohio.    Bridge  to  be  of  steel,  60  ft.  wide. 

Mt.  Washington,  Md. — Pennsylvania   R.R.   will   build  iron 

girder  bridge  over  Jones  Falls,  near  Mt.  Washington.  Work 
will  be  done  by  company  forces.  A.  C.  Shand,  Philadelphia, 
Penn.,  Ch.  Engr. 

♦Berkeley  Springs,  W.  Va. —  (Official) — County  Court  of 
Morgan  County  awarded  contract  for  bridge  across  Sleepy 
Creek  to  CONCRETE  STEEL  BRIDGE  CO.,  Clarksburg,  W. 
Va.,  at  $4,968.    Noted  Aug.  26. 

+Huntington,  W.  Va. — Commissioners  of  Cabell  County 
awarded  contract  for  bridge  over  Fudges  Creek  in  Grant 
District  to  A.  T.  THOMPSON,  at  $9,101. 

Keyser,  W.  Va. — (Official) — Bids  will  be  received  until 
Sept.  27  (extension  of  date  from  Sept.  14),  by  J.  V.  Bell,  Clk. 
of  Mineral  County,  for  two  reinforced-concrete  bridges,  30-ft. 
span  over  Georges  Run,  and  50-ft.  span  over  Beaver  Run. 
Noted  Sept.  2. 

Williamson,  W.  Va. — City  contemplates  bridge  across  Tug 
River  to  open  new  road  from  West  Virginia  to  Kentucky. 
Estimated  cost,  $14,450.    A.  C.  Pinson,  Mayor. 

+  Springfield.  Ga. — Commissioners  of  Effingham  and  Bulloch 
Counties  awarded  contract  for  steel  bridge  over  Ogeechee 
River  between  the  two  counties  to  EASTERLING  *  EASTER- 
LING,  Daisy,  Ga.,  at  $5,790.    Noted  Aug.  5. 
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Arcadia,  Fla. —  (Official) — Plans  will  not  be  completed  for 
several  months  for  bridge  over  Kissimmee  River  near  Arcadia, 
as  it  is  county  line  structure,  and  arrangements  must  be  made 
with  adjoining  county.  A.  L.  Durrance,  County  Clk.,  De  Soto 
County.    Noted  Sept.  9. 

+Titusville,  Fla. — Commissioners  of  Brevard  County  award- 
ed contract  for  112-ft.  concrete  bridge  over  Crane  Creek 
to  CHAMPION  BRIDGE  CO.,  Wilmington,  Ohio,  at  $10,500. 

Meridian,  Miss. — Bids  will  be  received  until  Oct.- 4  by  Sup- 
ervisors of  Lauderdale  County  for  75-ft.  steel  bridge  over  Ok- 
tibeha  Creek  at  Mayerhoff  Switch  on  New  Orleans  &  North- 
eastern R.R.     W.  R.  Pistole,  Chancery  Clk. 

Oberlin,  La. — Reported  that  Ward  Five,  Allen  Parish,  will 
soon  select  engineer  for  1,600-ft.  light  steel  bridge  across 
Calcasieu  River,  and  a  number  of  smal  steel  or  concrete 
bridges.  S.  M.  Lee,  Member  Parish  Police  Jury.  Noted 
Aug.  26. 

Cleveland,  Ohio — Bids  will  be  received  until  11  a.m.,  Oct 
9,  by  E.  G.  Krause,  Clk.  of  Cuyahoga  County  Comrs.,  for 
bridge  work,  Report  3.5S7.     W.  A.  Stinchcomb,  County  Engr. 

+Marion,  Ohio — Commissioners  of  Marion  County  awarded 
bridge  contracts  as  follows:  Clark  Bridge  in  Montgomery 
Township,  to  CENTRAL  CONCRETE  &  CONSTRUCTION  CO 
Canton,  $6,500;  Roberts  Bridge  in  Claridon  Township,  to 
MODERN  CONSTRUCTION  CO.,  Fremont,  $4,800;  Tymochtee 
Bridge,  to  CHAMPION  BRIDGE  CO.,  Wilmington,  $2,500  Noted 
Aug.  26. 

Milford,  Ohio — (Official) — Bids  will  be  received  until  noon, 
Oct.  4,  by  Cleona  Searles,  Audr.  of  Clermont  County,  Batavia 
for  raising  and  repairing  abutments,  and  building  steel  super- 
structure and  flooring  of  bridge  over  East  Fork  of  Little 
Miami  River,  Union  and  Miami  Townships.  Bids  will  be 
received  at  same  time  for  $10,000  bonds  to  pay  for  this  work 
Noted  Sept.  9. 

Steubenville,  Ohio — Bids  will  be  received  until  Oct.  15  by 
Commissioners  of  Jefferson  County  for  steel  superstructure 
of  bridge  in  Smithfield  Township,  and  reinforced-concrete 
bridge  on  State  Rd.  in  Springfield  Township. 

Xenia,  Ohio — Bids  will  be  received  until  11  a.m.,  Oct  1 
by  Commissioners  of  Greene  County  for  new  steel  bridge  and 
for  laying  creosote  or  other  block  floor  on  two  other  bridges. 

Anderson,  Ind. — Commissioners  of  Madison  County  having 
plans  prepared  for  repair  and  extension  of  Main  St.  Bridge. 
Two  additional  90-ft.  steel  spans,  reinforced-concrete  piers 
and  abutments  required.  Estimated  cost,  $9,000.  W  O. 
McVaugh,  County  Surv. 

r,  .Cro.,vn  **oint'  Ind- — Bids  will  be  received  until  10  a.m., 
Oct.  10,  by  Edward  Simon,  Audr.,  Lake  County,  for  pony  truss 
bridge  over  Hart  Ditch,  Brown  St.,  Munster. 

Crown  Point,   Ind. — Bids   will    be   received   until   10   a  m 
Y?h         by  Edward  Simon,  Audr.,  Lake  County,  for  sale  of 
$116,000  bridge  bonds,  for  bridges  in  Dyer  and  Hammond,  Ind. 

Frankfort,  Ind.— (Official)— Bids  will  be  received  until 
£  p.m.,  Oct.  4,  by  Commissioners  of  Clinton  County  for  repair- 
ing the  Rice  Bridge  on  Frankfort  and  Middlefork  Rd.  Edward 
bpray,  County  Audr. 

♦Joliet,  111. — (Official) — Chicago,  Ottawa  &  Peoria  Ry 
a^£d™con<Tact  for  two  new  bridges  to  JOLIET  BRIDGE  & 
IRON  CO.,  Joliet.    Noted  Aug.  26. 

Burlington,  Iowa — City  of  Burlington  and  private  corpora- 
tion considering  bridge  over  Mississippi  River.  Plans  not  yet 
started.    Estimated  cost,  $2900,000.    H.  G.  Vollmer,  City  Engr. 

Keosauqua,  Iowa — Bids  will  be  reecived  until  Sept  29  bv 
Board  of  Supervisors  of  Van  Buren  County  for  80-ft  steel 
pony  truss  bridge,  concrete  floor  and  abutments,  and  40-ft 
steel  pony  truss  bridge,  concrete  floor  on  old  abutments;  both 
to  have  16-ft.  roadways. 

+ Austin,  Minn — Commissioners  of  Mower  County  awarded 
contract  for  six  county  bridges  to  HENNEPIN  BRIDGE  CO 
Minneapolis,  at  $10,487.    Noted  Aug.  19. 

+Carlton,  Minn. — Commissioners  of  Carlton  County  award- 
ed contract  for  county  bridges  to  HEWITT  BRIDGE  CO. 

♦Faribault,  Minn.— Contract  for  bridge  over  Crocker  Creek 
on  Seventh  St.,  awarded  to  JOHN  THONET. 

tHouston,  Minn. — Contract  for  bridge  over  Badger  Creek 
awarded  to  OLE  HOGANSON,  Houston.  S  UeelC 

+  1  liter  national  Falls,  Minn.— Contracts  awarded  for  bridge 
across  Sturgeon  River  and  one  over  Bear  River  to  IOWA 
BRIDGE  CO.,  and  PLYMOUTH  BRIDGE  CO.  Minneapolis 
respectively.  ' 

Preston,  Minn  Bids  will  be  received  until  2  p.m.,  Sept  27 

by  J.  Dunford,  Audr.  of  Fillmore  County,  for  five  county 
bridges.  J 

New. 171m,  Minn. — Bids  will  be  received  until  2  p.m  Sept  28 
by  Commissioners  of  Brown  County  for  abutment  and  wings' 
to  Cobden Bridge  over  Big  Cottonwood  River,  about  four 
miles  south  of  Cobden.    Louis  G.  Vogel,  County  Audr. 

+Wacouta,  Minn.— -(Red  Wing  post  office)— Contract  for 
steel  bridge  across  Bullards'  Creek,  Wacouta  awarded  tn 
HEWITT  BRIDGE  BUILDING  CO.,  Minneapolis.  aWarClecl  to 

+Alma,  Kan. — Commissioners  of  Wabaunee  County  award- 

City?at  ?5?800°r        66  briAses  to  J'  A-  JOHNSON.  JuxTctfon 

Manhattan,  Kan.— Bids  will  be  received  until  Oct.  6  by 
County  Clerk  of  Riley  County  for  10  reinforced-concrete 
bridges,  and  repairing  or  replacing  several  steel  bridges. 
W.  S.  Gearhart,  Manhattan,  State  Engr. 

+Mankato,  Kan.— (Official)— County  Commissioners  award- 
r£?Ti?£Ja™  for  bridge  work  as  follows:  LEAVENWORTH 
«t?tF^P  rS?"  °ne  ne^  bridge  11  repair  jobs;  WESTERN 
BKIDGE  CO.,  one  new  bridge  and  11  repair  jobs;  JOHN  BLISS 
one  new  bridge.    Noted  Aug.  26. 

hv  w!T a™\  N;  D-— Bids  will  be  received  until  noon,  Oct.  5, 
vpr£  ™  Plah.erty  Audr.  of  Burleigh  County,  for  concrete  cul- 
verts on  section  line  south  of  Wing. 


Manning,  \.  o — Bids  will  be  received  until  2  p.m.,  Oct.  4. 
by  C.  H.  Gutmann,  Audr.  of  Dunn  County,  for  steel  truss 
bridge  between  Dunn  and  Stark  Counties. 

+Dillon,  Mont. — (Official) — Commissioners  of  Beaverhead 
County  awarded  contract  for  two  steel  bridges,  one  170-ft 
NotednXu     26  SPan'  t0  °"  E"  PEPPARD'  Missoula,  at  $8,9801 

Gallatin,  Mo. — (Official) — Bids  will  not  be  asked  for  re- 
building Daviess  County  bridges  destroyed  by  recent  floods. 

B.  H.  Tarwater,  County  Clk.    Noted  Sept.  9. 
Watrensburs,  Mo.- David  Mohler,  County  Engr.  of  Johns- 

oot  S°U.ntyV  Preparingplans  for  steel  bridge.     Bids  probably 
asked  about  Dec.  1.    Theodore  Hyatt,  County  Clk. 
t  - ^ J^*""^ vi? Ark.— Hugh   R.   Carter,   State  Highway  Engr., 
Little   Rock    prepared   plans   for   240-ft.    steel   bridge  across 
Bodcaw  Creek  near  Lewisville. 

Marion,  Ark. — Crittenden  County  Commissioners  consider- 
ing plans  for  viaduct  from  approaches  of  Harahan  Bridge 
now  under  construction,  to  levee,  a  distance  of  two  miles' 
Proposed  structure  to  be  16  ft.  above  ground  and  24  ft.  wide' 
Estimated  cost,  $350,000. 

A*rJ?tleDUr=nc,'    Tex.— City    Council    contemplates    bridge  over 
L  Buffalo  Creek  on  Poindexter  Ave.     It  will  be  concrete 
l-iO  ft.  long. 

Denison,  Tex. — Citizens  voted  $50,000  bonds  at  recent  elec- 
tion for  viaduct  over  shops  and  yards  of  Missouri,  Kansas  & 
lexas  Ry.  Co. 

Galveston,  Tex. — Reported  that  Southern  Pacific  Co.,  Mis- 
souri, Kansas  &  Texas;  Gulf,  Colorado  &  Santa  Fe  and 
i  anyef,ton'^i?.°uston  &  Henderson  Rys.,  will  build  jointly, 
i,uuo-It.  addition  to  the  reintorced-concrete  archway  of  the 

C,  aUme^ay,  acr°ss  Galveston  Bay.  Estimated  cost,  $1,500,000 
A.  T.  Dickey,  City  Engr. 

+L,aredo,  Tex.—  (Official)—  City  Council  awarded  contract 
E ■J^S^aQ  Snd  one  1S8"ft-  reinforced-concrete  bridge  to 
RANNEY  CO.,  San  Antonio,  at  $15,000.    Noted  Sept.  9. 

Minco,  Okla.— Commissioners  of  Grady  County,  Chickasha, 
and  Canadian  County,  El  Reno,  contemplate  bridge  across 
Canadian  River  four  miles  from  Minco.  Estimated  cost 
$45,000  to  $50,000,  to  be  divided  between  two  counties  H  a' 
Cranwell,  Chickasha,  County  Engr.  of  Grady  County. 

™  'l38  £e?a,s'JV:.M-^,Bids  wiu  be  received  until  10  a.m.,  Sept. 
30,  by  Fidel  Ortiz,  Chn.,  Comrs.  of  San  Miguel  County,  for 
grading  and  paving  bridge  over  Gallinas  River  at  foot  of 
Bridge  St.,  Las  Vegas.    George  E.  Morrison.  County  Engr. 

Aberdeen,  Wash. — Bids  were  received  by  the  City  Council 
t  Pd-  ™  f°>r  ,ToU    Bridge    over    Chehalis    River  from: 

J.  R   Wood,  621  Valley  St.,  Seattle,  $20,729;  Coast  Bridge  Co 
Portland,  Ore.,  $21,218.    Noted  Aug.  12  and  26. 

Hooper,  Wash. — The  Oregon-Washington  R.R.  &  Navigation 
Co.  has  plans  for  210-ft.,  three-span  steel  bridge  over  Palouse 
River  near  Hooper.  S.  Murray,  Portland,  Ore.,  is  Bridge 
Engr. 

Riverside,  Wash. — All  bids  received  Sept.  8  for  steel  bridge 
over  Okanogan  River  rejected.  Reported  new  bids  will  be 
received  about  Oct.  10  by  Commissioners  of  Okanogan  Countv 
Conconully. 

Madera,  Calif.— Reported  that  city  voted  $12,000  bonds  for 
new  concrete  bridge  across  Fresno  River. 

Stockton,  Calif. — Supervisors  of  San  Joaquin  County  con- 
J?m?iat?  bridge  work  as  follows:  Trestle  at  Woodbridge, 
l?'n4nnA  Lockef ord  Trestle,  $17,500;  bridge  on  Jack  Tone  Rd. 
$10,000;  on  Eight  Mile  Lane,  $2,000;  Leonard  Rd.  Bridge  $4  000: 
repairing  bridges,  $1,500;  painting  steel  bridges,  $6,000-  re- 
placing miscellaneous  wooden   bridges  and  culverts,  $10,000. 

Windsor,  Ont. — City  Council  approved  plans  for  $45,000 
bridge  on  Wyandotte  St.  over  tracks  of  the  Michigan  Central 
R.R.  Dominion  Ry.  Board  will  be  asked  to  authorize  the 
work. 

+Manitou,  Man. — Contract  for  steel  cantilever  bridge  over 
Nelson  River  at  Manitou  Rapids,  awarded  to  J.  D.  McARTHUR 
CO.,  501  McArthur  Bldg.,  Winnipeg,  at  $175,000.  Subcontracts 
awarded  to  CONTRACTORS.  LTD..  The  Pas,  for  substructure, 
and  to  CANADIAN  CO.,  Walkerville,  Ont.,  for  steel  for  super- 
structure. 

WATER  SUPPLY— IRRIGATION 
+Host«n,     Mass. —  (Official) — Contract     for     laying  water 
mams  m  streets  in  East  Boston  awarded  HENRY  SPINACH 
CONTRACTING  CO.,  Boston,  at  $7,381.    Noted  Sept. 

Boston,  Mass. —  (Official) — Bids  will  be  received  by  the 
Metropolitan  Water  and  Sewage  Board,  1  Ashburton  PI.,  until 
1:„0  p.m.,  Sept.  27,  for  surface  water  drains  at  Spot  Pond 
Stoneham. 

.^Cambridge,  Mass. — Plans  being  prepared  for  a  municipal 
nitration   plant.     George  A.  Johnson,  Boston,  Engr. 

Pittsfield,  Mass. — It  has  been  recommended  to  City  Council 
to  adopt  order  to  provide  $10,000  for  extension  of  water 
system. 

+Westbury,  N.  Y. — Contract  for  water  district  in  Carle  PI 
awarded  to  WILLIAM  G.  FRITZ  CO.,  at  $25,554.  Noted 
feept.  lb. 

+Bordeutown,  N.  J  Contract  for  water  distributing  sys- 
tem in  Crosswicks  Creek  section  awarded  A.  A.  KAFER,  JR. 

Clinton,  N.  J — Bids  will  be  received  until  1  p.m.,  Oct  1 
by  Board  of  Managers,  Reformatory  for  Women,  for  exten- 
sion of  water  system. 

Collingswood,  N.  J.— (Official)— Proposition  for  water  sys- 
tem rejected  by  citizens.     Noted  Sept.  16. 

East  Orange,  N.  J.— W  G.  Sharwell  Co.,  Newark,  at  $109,- 
pumpin™ plant  bld  for  superstructure  of  Doremus  Ave. 

,     +Woodbury,  N.  J. — Council  awarded   contract    for   punn  - 
ing station  to  THOMPSON  ALLEN,  Woodbury. 

Coatesville,  Penn. — Bids  will  be  received  by  Borough 
Council  until  Oct.  7  for  high-pressure  system.  A  Potter,  ?0 
Church  St.,  New  York.  N   Y  Engr 
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★  Clarksburg,  W.  Va. —  (Official) — Bids  will  be  received 
until  noon,  Oct.  21,  by  Water-Works  and  Sewage  Board  for 
installing-  two  gas  engines  and  two  pumps  at  pumping  station. 
S.  G.  Highland,  Secy. 

★Lumberton,  N.  C. —  (Official) — Bids  will  be  received  until 
Oct  12  by  E.  White,  Mayor,  for  installation  of  a  filtration 
plant  at  municipal  water  system.    Noted  Aug.  19  and  Sept.  2. 

Wilson,  N.  C. — City  engaged  Anderson  &  Christie,  Engr., 
Charlotte,  to  prepare  plans  for  water  system.    Noted  Sept.  16. 

Columbus,  S.  C. — Citizens  will  vote  Oct.  5  to  issue  $300,000 
bonds  for  water  system. 

Spartanburg,  S.  C. — City  plans  to  expend  $25,000  to  improve 
pumping  station. 

Pass  Christian,  Miss. — Election  will  be  held  to  vote  on 
issuing  $40,000  to  $50,000  bonds.  Part  of  proceeds  will  be 
used  for  water  system.    Noted  Sept.  2. 

Loekport,  La. — City  contemplates  water  system. 

Shreveport,  La. — City  Commission  offered  to  buy  plant  of 
water  company  for  $750,000.  If  offer  is  not  accepted  proposi- 
tion for  municipal  water  system  will  be  submitted  to  voters. 
Bonds  for  $1,200,000  are  available  for  this  purpose. 

Elizabethtown,  Ky.— City  plans  to  hold  an  election  to  vote 
on  issuing  bonds  for  filter.    Estimated  cost,  $  *  ,000  to  $10,000. 

★East  Liverpool,  Ohio— Bids  will  be  received  by  E  J. 
Smith  Dir.  Pub.  Ser.,  until  noon,  Sept.  25,  for  ■  6,000  000- 
gal  filter  plant,  pumping  station,  pumps,  boilers,  force 
mains,  stand  pipe  and  appurtenances.  Chester  &  Fleming, 
Pittsburgh,  Penn.,  Engr. 

East  Youngstown,  Ohio — City  contemplates  water  system. 
Estimated  cost,  $165,000. 

Glendale,  Ohio — Election  will  be  held  to  vote  on  issuing 
$8,500  bonds  for  water  system. 

+  Mauiiiee,  Ohio — Contracts  for  water  system  awarded  T. 
C.  BROOKS  &  SONS,  Jackson,  Mich.,  at  $49,753. 

Mt.  Blanchard,  Ohio — State  Board  of  Health,  Columbus, 
approved  plans  for  a  water  system. 

Salem,  Ohio — (Official) — W.  J.  Sherman  Co.,  Consult.  Engr., 
613  The  Nasby,  Toledo,  retained  to  conduct  investigations  and 
make  recommendations  as  to  cost  of  development  of  increased 
water  supply  for  city. 

+West  Park,  Ohio — (Official) — Contract  for  water  mains 
awarded  WILHELMI  CONSTRUCTION  CO.,  Cleveland,  at 
$9,220.    Noted  Sept.  2. 

Fairbury,  111. —  (Official) — Bids  will  be  received  about  Oct. 
1  for  well  at  water  works.  T.  W.  Burns,  Supt.  Water  Wks. 
Noted  Sept.  2. 

-tQuincy,  111. — Board  of  Supervisors,  Fabius  River  Drain- 
age District,  awarded  contract  for  pumping  station  and 
equipment  to  PURDY  &  HENDERSON  and  UNITED  ENGI- 
NEERING CO.     Estimated  cost,  $60,000. 

+  silvis,  111. — Contract  for  reservoir  awarded  CONRAD 
SCHAD. 

+Villa  Grove,  III. — Contract  for  water  system  awarded  J. 
M.  DONAHUE,  Stevens  Point,  Wis.,  at  $32,285. 

Hayward,  Wis. — City  Council  contemplates  filtration  plant. 
Estimated  cost,  $4,000. 

+Jefterson,  Wis. — Contract  for  two  steel  tainter  gates  and 
three  concrete  piers  awarded  NORTHWESTERN  BRIDGE  & 
IRON  CO.,  Milwaukee,  at  $4,000.     Noted  Aug.  19. 

Madison,  Wis. — City  plans  to   improve  water  system. 

+Battle  Creek,  Iowa — Contract  for  improving  water  system 
awarded  DES  MOINES  BRIDGE  &  IRON  CO.,  Des  Moines,  at 
$5,000. 

Gilmore  City,  Iowa — City  plans  to  extend  water  main  to 
Campbell  addition. 

Holsteiu,  Iowa — Election  will  be  held  Oct.  7  to  vote  on 
issuing  $18,000  bonds  for  water  system. 

Lehigh,  Iowa — City  contemplates  new  water  main  across 
river  or  repairing  old  one. 

Luverne,  Iowa — Bids  will  be  received  until  Oct.  6  by  R.  E. 
Cook,  Town  Clk.,  for  water  system. 

Campbell,  Minn. — Bids  will  be  received  by  Herman  Reyelts, 
Village  Clerk,  until  8  p.m.,  Sept.  28,  for  2,000  ft  .of  6-in.  and 
4,500  ft.  of  4-in.  water  main. 

Carlton,  Minn. — City  contemplates  water  system.  Esti- 
mated cost,  $16,000. 

Proctor,  Minn. — Proctor  Water  &  Light  Co.  granted  fran- 
chise for  water  system. 

Emporia,  Kan. — City  contemplates  filtration  plant. 

Ft.  Scott,  Kan. — City  plans  to  improve  water  system,  in- 
cluding rapid  sand  filtration  plant.  Citizens  voted  $50,000 
bonds  for  this  purpose. 

Bayard,  Neb. — Bids  will  be  received  about  Jan.  1  for  water 
system.  Estimated  cost,  $12,500.  Finley  &  Selzer,  Scotts 
Bluff,  Engr. 

+  Veblen,  S.  D. — Contract  for  water  system  awarded  TAN- 
NER BROS.,  at  $25,000.    Noted  July  29. 

Fargo,  N.  D. — Bids  will  be  received  by  A.  R.  Watkins,  City 
Audr.,  until  10  a.m.,  Sept.  29,  for  1,160  ft.  of  6-in.  water  mam. 

Minot,  N.  D. — Bids  will  be  received  until  Oct.  4  by  City 
Council  for  two  miles  of  water  mains.  Estimated  cost, 
$19,253.    E.  J.  Thomas,  City  Engr. 

Chinook,  Mont. — Election  will  be  held  Nov.  S  to  vote  on 
issue  of  $10,000  bonds  for  filtration  plant. 

+Eureka,  Mont. — Contract  for  Glen  Lake  Irrigation  Project 
awarded  C.  H.  KELLEY,  Eureka,  at  $122,500. 

Washington,  Mo. — Citizens  voted  to  issue  $60,000  bonds  for 
purchase  of  water  system.  Plan  to  issue  $35,000  additional 
bonds  for  improving  same.    Noted  July  29. 

Beevillc,  Tex. — According  to  press  reports  city  contem- 
plates water  system.  Estimated  cost  between  $20,000  and 
$30,000. 


Galveston,  Tex. — Plans  being  prepared  by  A.  T.  Dickey, 
City  Engr.,  for  reconstructing  30-in.  submerged  water  main. 

Galveston,  Tex. — A.  M.  Lockhart  &  Co.,  at  $15,945,  Sub- 
mitted the  lowest  bid  for  air  compressor  for  water  works 
at  Alta  Loma.     Noted  Aug.  12. 

Sterling,  Colo. — Press  reports  state  that  dam  at  North 
Sterling  reservoir  will  be  improved.     Estimated  cost,  $50,000. 

Tulsa,  Okla. — E.  C.  Hughes,  City  Engr.,  authorized  to  pre- 
pare map  of  ground  of  site  for  dam  in  Osage  Hills  which 
will  probably  supply  city  with  water. 

+Edgewater,  Colo. — Contract  for  water  system  awarded 
GREGG  &  FISHER,  at  $39,870.    Noted  July  29. 

Idaho  Falls,  Idaho — Cost  of  raising  dam  to  increase  flow 
of  water  at  municipal  water  works  estimated  at  $12,789. 

+  Luva  Hot  Springs,  Idaho  (Dempsey  post  office) — Contract 
for  water  system  awarded  ANTON  JENSEN,  Preston,  at 
$13,925. 

Everett,  Wash. — Burns  &  McDonnell,  Kansas  City,  Mo., 
retained  as  engineer  for  improving  water  system.  Bonds  for 
$1,700,000  voted  for  pipe  line  to  carry  waters  of  Sultan  Basin 
to  city  limits  and  for  purchase  of  present  water  system. 
Noted  Sept.  2. 

North   Yakima,  Wash. — Election   will   be   held   Oct.   20  to 

vote  $S0,000  bonds  for  West  Side  drain. 

Seattle,  Wash. — Contract  for  laving  water  mains  in  East 
54th  St.  and  Bradner  PI.  awarded  to  N.  FIORTA  &  BROS., 
at  $1,363;  37th  Ave.  N.  E.,  CITY  CONTRACTING  CO.,  at 
$8,912.      Noted    July    5    and    Aug.  12. 

Wcnatchce,  Wash. —  (Official) — Citizens  voted  $500,000  bonds 
for  new  irrigation  system  and  for  improving  old  one.  Noted 
Sept.  2. 

Baker,  Ore. — Citizens  will  vote  on  issuing  $110,000  bonds 
for  improving  municipal  water  system. 

Echo,  Ore. — Bids  will  soon  be  received  by  the  Teal  Irri- 
gation District  for  reclaiming  about  20,000  acres.  Estimated 
cost,  $800,000. 

Fairview,  Ore. — An  election  will  be  held  to  vote  $12,600 
bonds  for  municipal  water  system. 

Florence,  Ore. — Bonds  for  $10,000  sold  for  water  system. 

Hood  Biver,  Ore. — Citizens  voted  $50,000  bonds  for  irriga- 
tion system.     Noted  Sept.  2. 

Salem,  Ore. — Sutles  Lake  Irrigation  District  plans  to  issue 
$600,000  bonds  to  irrigate  12,000  acres. 

+West  Lynn,  Ore. — Contract  for  municipal  water  system 
awarded  J.  W.  MOFFATT,  West  Lynn,  at  $15,000. 

Modesto,  Calif. — Modesto  Irrigation  District  plans  to  im- 
prove irrigation  system.     Estimated  cost,  $50,000. 

+  Pasadcna,  Calif. — Contract  for  furnishing  c.-i.  pipe 
awarded  to  AMERICAN  CAST  IRON  PIPE  CO.,  at  $10,000. 

+0_uebec.  Hue. —  (Official) — Contract  for  storage  dam 
awarded  GEORGE  MADDEN,  Quebec,  at  $101,027.  Noted 
Sept.  2. 

Toronto,  Ont. — Bids  will  be  received  until  Oct.  12  by  T.  L. 
Church,  Mayor,  for  35-in.  stop  valves,  valve  operating  mechan- 
ism and  special  castings  for  pumping  station. 

SEWEBS 

+ltochester,  N.  H. —  (Official) — Contract  8,100  ft.  of  8-  to 
12-in.  sewer  pipes  awarded  C.  W.  FOSS  CO.,  Fitchburg, 
Mass.,  at  $9,163.     Noted  Aug.   19  and  Sept.  9. 

Lakeville,   Conn. — We   have    been   advised   that   plans  for 

a  sewer  system  are  being  prepared  by  the  City-Wastes 
Disposal  Co.,  156  Fifth  Ave.,  New  York,  and  not  by  Virgil 
Ehle,  as  noted  in  the  issue   of  Sept.  2. 

+Albany,  IV .  Y. — Board  of  Contract  and  Supply  awarded 
contract  for  sewage  pumping  stations  to  FOUNDATION  CO., 
Woolworth  Bldg.,  New  York,  at  $172,772.     Noted  Aug.  5. 

New  Boehelle,  N.  Y. — City  Council  plans  sewer  at  Hudson 
Park.     Estimated  cost,  $7,500. 

+New  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — 
Contract  awarded  to  MURPHY  BROS.,  25th  St.  and  Cropsey 
Ave.,  for  sewer  basin  in  East  13th  St.  and  Ave  P.  Noted 
Sept.  2  and  16. 

+  !Vew  York,  N.  Y. —  (Borough  of  Brooklyn)  —  (Official) — ■ 
Contract  awarded  to  B.  PACONI  &  SON,  for  sewer  in  East 
Eighth  St.     Bids  opened  Sept.  15.     Noted  Sept.  9. 

+New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official) — 
Contract  awarded  to  WALTON  CONTRACTING  CO.,  147  East 
125th  St.,  at  $4,949  for  sewer  in  Ellwood  St.  Noted  Sept.  2 
and  16. 

+New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Con- 
tracts awarded  to  WILLIAM  M.  STANTON,  at  $78,S37,  for 
sewers  in  Perry  Ave.  and  Maurice  Ave.,  Second  Ward;  KINGS- 
BRIDGE  CONTRACTING  CO.,  130  East  42nd  St.,  Manhattan, 
at  $81,542,  for  sewers  in  Maspeth  Ave.,  Rust,  Creek,  Clark 
St.,  Second  Ward  and  to  CLANCY  &  VAN  ALST,  4  01  Broadway, 
Long  Island  City,  at  $73,655,  for  sewers  in  Grand  St.,  Second 
Ward.    Noted  Aug.  26  and  Sept.  9. 

New  York,  N.  Y. —  (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  until  11  a.m.,  Sept.  30,  by  Maurice  E.  Connolly, 
Borough  Pres.,  for  sewer  work  in  various  streets. 

New  York,  N.  Y. — (Borough  of  Richmond)  —  (Official) — All 
bids  received  Sept.  7  for  sewage-disposal  plant  were 
rejected.  New  bids  will  be  received  until  noon,  Sept.  28,  by 
Calvin  D.  Van  Name,  Borough  Pres.,  for  sewage-disposal  plant, 
and  sewer  outlet  at  Taylor  St.    Noted  Sept.  2  and  16. 

+Bochester,  N.  Y. — Contract  awarded  to  F.  V.  BOTSCH, 
Triangle  Bldg.,  at  $20,867,  for  sewer  in  Main  St. 

Schenectadv,  N.  Y. — Bids  will  soon  be  received  for  trunk 
sewer  from  interceptor  in  Front  St.  to  corner  of  Union  Ave. 
and   Union  St.     Noted  Aug.  26. 
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★  Atlantic  City,  X.  J. —  (Official) — Bids  will  be  received  until 
Oct.  7,  by  Board  of  Commissioners  for  storm  water  drainage 
system.    J.  B.  Thompson,  Dir.  of  Streets  and  Pub.  Imp. 

Glen  Gardner,  N.  J. — Bids  will  be  received  until  Oct  4 
by  Board  of  Managers  of  Sanitorium  for  Tuberculosis  Diseases 
for  additions  to  sewage-disposal  plant. 

♦Newark,  N.  J. —  (Official) — Contract  awarded  by  Passaic 
Valley  Sewerage  Commissioners  to  WILLIAM  G.  SHARWELL 
&  CO.,  Newark,  at  $109,638,  for  superstructures  for  Newark 
Bay  pumping  station.     Noted  Sept.  9. 

+Perth  Amboy,  IV .  J. — Contract  for  sewer  in  connection 
L^S.1T?Th„^lley  R  R-  Property  near  State  St.  awarded 
CARL  POULSON  and  J.  W.  ROHR. 

Plainfield,  N.  J. — Bonds  for  $35,000  have  been  sold  to  be 
used  for  sewers. 

Trenton,  N.  J. — Board  of  Commissioners  contemplates  sew- 
ers in  Fell,  Steamboat  and  George  St.  and  Phillips  Ave 
Frank  Thompson,  City  Clk. 

Vailsburgh,  N.  J. —  (Newark  post  office) — Board  of  Works 
Newark,  plans  new  sewerage  system  in  Sanford  Ave  and 
adjacent  streets.     Estimated   cost,  $30,000. 

West  Orange,  N.  J. — Estimated  cost  of  3-ft.  storm  sewer 
from  Fairmount  Ave.  to  brook  is  $12,000.    Rufus  Mead,  Engr. 

★  Philadelphia,  Penn. —  (Official) — Bids  will  be  received  until 
noon,  Sept.  29,  by  M.  L.  Cooke,  Dir.  of  Pub.  Ser.,  Rm  225  City 
Hall,  for  Schedule  A,  branch  sewers,  B,  main  sewers  and  C 
bridges.  ' 

Sharon,  Penn — Council  plans  to  issue  $1S5,000  bonds  for 
sewage-disposal  plant. 

Culneper,  Va. — Bids  will  be  received  until  Oct.  1  by  A.  W 
Pullman,  for  sewer  work. 

+Richmond,  Va. — Administrative  Board  awarded  contract 
for  sewer  in  Scott's  Addition  to  LEROY  E.  NEWTON  at 
$11,601.     Noted    Sept.  16. 

Richmond,  Va — City  plans  an  expenditure  of  $50,000 
for   sewers   m   East  End. 

Leesburg,  Fla.— (Official) — Citizens  defeated  $35,000  bond 
issue  for  sewers.     L.  M.  Johnson,  City  Clk.     Noted  Aug.  26. 

Miami,  Fla. — Bids  will  be  received  until  Oct.  7  by  City 
Council  for  two  vertical  centrifugal  pumps  and  electric  motors 
in  sewage  pumping  station. 

+°oa,°'  Fla- — (Official) — Contract  awarded  to  BRYANT  & 
CO.,  Jacksonville,  at  $66,700,  for  sewer  work.    Noted  Aug.  19. 

North  Chattanooga,  Tenn. —  (Official) — Bids  will  be  received 
u?  iVA^111-'  Sept-  27>  hy  Board  of  Commissioners  for  sale 
ol  $50,000  sewer  bonds.  Cushman  &  Farleigh,  City  Ensr 
Noted  Aug.  26. 

Cincinnati,  Ohio — (Official) — Bids  were  received  for  sewers 
m  Crescent  Ave..  Athens  St.  and  Missouri  Ave.  from:  Cava- 
naugh  &  Connelly,  $11,546;  Wagner  &  Boehning,  $12,728; 
John  Ruebel  Construction  Co.,  $13,001. 

f„,.Lfo^nn^  °hlo— Citizens  will  vote  Nov.  2  to  issue  bonds 
sewers  sewage-disposal    plant   and    two  trunk-line 

Toledo,  Ohio — Bids  will  be  received  until  noon,  Sept.  28  by 
No  6  sanitary  sewer  No.  20  of  Main  Sewer  District 

Princeton,  Ind — (Official)— Bids  will  be  received  until  Sept. 
Sept   2Sa"  sewer  system.     E.  M.  Miller,  City  Clk.  Noted 

ic«,^a?J?n'  Mieh-— ^Official)—  Citizens  defeated  $34,000  bond 
issue  for  sewer  work.    J.  E.  Welsh,  City  Clk.    Noted  Aug.  26. 

Wes\lrand^edaTRsetViSed  Pla"S  Wi"  be  preParecl  for  sewers  on 

CAR^vni°S'nM  ^a~/°fflctaI),7r;Co-ntracts  awarded,  to  THOMAS 
Note"d  Aug 12'  Chnton'  at  $124,857.  for  sewer  in  Fourth  Ward. 

t^T?0J,neI,s?n'1Io"a— ^offieia1)—  Plans  are  wanted  for  septic 
tank  for  school.    B.  F.  Warren,  Secy.  School  Bd.  p 

YEAGERU°at  *$4  2I94Wa_ C°ntraCt   f°r   sewers  awarded   W.  B. 

Th.t^"^1"'  M,nn'— Contract  for  sewers  on  Euclid  Ave  and 
Third  St.  awarded  CATHERO  &  CO. 

ivr  £°Dat°'  3-frin,n*~Bids  wil1  be  received  until  8  p.m.  Oct  5  bv 
M.  E.  Berg,  Village  Recdr.,  for  sewer  system.  y 

8  hvVnifo;>rZ~,((Jffidal)- Bids  wiU  be  received  until  Oct. 

southnofea«?ni \t"^\~Sewter  -C-g?,m,1,tteo  recommended  sewer 
soutn  or  45th  St.  and  west  of  Nicollet  Ave. 

„otstAPaul't1,TinnC_r0fflcia1)— BicIs  wiH  be  received  bv  Au- 
Sent  H?hen/teinj-  Pur-Agt.,  Court  House,  until  10  •  30  a  m  " 
Sept.    27,    for   Hazel   Park   Sanitary   Sewer  System 

.  South    St.    Paul,    Minn. — Property     owners     nlan  to 
vive  project  for  extension  of  sewer  system 

^^S^1^^^^*^   bonds  for 

trunkt0"eweIr°srPIanS  beinfr  Prepare<1  for  east  a"d  "'est  end 

LEWALD0,a^$3?°43T(^Cial)~C<?ntrxactf  warded  to  ALFRED 
trkt  No  12  J  tt  7P  ;^  n"*''-  '(\?ar,1,em  Creek  Sewer  Dis- 
In  Pm™.  !«■  .ln  District  No.  13,  at  $5,920  for  sewer 

TOnItRUCTION  COtn«t  l?7  .7°7  GfEORGB  G'  fRENDERGAST 
District  No.  2 P   Noted  Sept  .'I.'7'  ^  S6WerS  ln  Baden  Sewer 

Pro^o^to  S^^oTSSE?  J^fcM®* 
8,S^^» --r  Wfe  ^nPafed10^ 


;,„+1,U"m1n°;  Wash.— Contract  awarded  to  JAMES  C.  BROA  I  I 
Jan  leson  Bldg.,  Spokane,  at  $12,000,  for  sewer  in  Improvement 
District  34.    Noted  Aug.  26. 

Spokane,  Wash.— (Official)— City  contemplates  making 
extensions  to  sewer  system  by  day  labor.  J.  T.  McDevitt, 
Ch.  Clk.    Noted  Sept.  9. 

™„Aub(-V,,Va'  cla,i*-— Bond  election  for  $22,000  for  sewers  post- 
ed Aug    26  A'  Waleau-  °ity  °lk.    Noted  July  1 

trirf  S^eI^y',  ,Callf — Contract  awarded  to  CHAMBERS  & 
HEAFEY,    Oakland,    at    $20,000    by    City    Council    for  sewer 

bjo  Lc  III . 

GARBAGE 

-f  Gloucester  City,  IV.  J.— Contract  for  cleaning  city  streets, 
garbage  collection  and  sprinkling  for  one  year  awarded  as 
follows:     District  No    1,  THOMAS  O'BRIEN,  $223  per  month 
District  No.  2,  CHARLES  H.  EASTLAKE,  $180  per  month 
incinerator. N'  J— Board  of  Health  plans  to   install  garbage 

eJ&'^^IST^^^^o.^T'9  plans  for 

posff'pl'uft.  ^M^68    bUUdin&  sarbage-dis- 

Sioux  City,  Iowa— Citizens  plan  to  install  incinerator 

2  n*mHOoSrtt0,,',  7".— (Official)— Bids  will  be  received  until 
2  p.m.,  Oct.  8,  by  city  for  reinstallation  of  garbage  inciner- 
ators, destructors.    B.  Campbell,  Mayor  and  E.  E    Sands?  City 


STREETS  AND  ROADS 

,„^afis°n,<  N\  "-—State  Highway  Commission,  Concord 
*™aid£d  contract  for  improving  road  at  Madison  to  J.  W 
1 YLER,   Silver  Lake. 

v,,,  Boston,  Mass.— Bids  will  be  received  until  noon,  Sept.  28, 
?J-)n^a,?  %lshyV(  Commission,  15  Ashburton  PI.,  for  about 
14,300  hn.ft.  of  highway  in  town  of  Norwell. 

+Boston,  Mass.— Contract  for  paving  Montebello  Rd  West 

SSa^'AI^^fSt^S™  146  Dudley  ^"5^ 

sioner  of  Public  Works  for  paving  work  on  West  Roxburv 
and  Glendower  Rd.     Noted  Aug.  5.  UXBUry 

iQQ+rB<?St0,,,<.  ™[?ss^— Contracts  awarded  to  JAMES  DOHERTY 
133  Calumet  St.,  Roxbury,  at  $4,487,  for  artificial  stone  side 
walks  on  Gladstone  and  Bayswater  St.  and  to  A  STEPHANO 
284  Summer  St.,  for  artificial  stone  sidewalks.  iarnA1^, 

^V,eol""in*  £aM£'  Bids  will  be  received  until  1  p.m., 

S  i2nSo3wnWof  IheKne''  Shelbuine  Falls-   «•*  rebuilding 

Mfi"ARAk,at  .$V00OnNo?edfOsrepPtain8:  aWard6d  t0  JAMES 
at  J^^5V^°^.aSratht0BtJ-  &  M-  DOYLE> 
to  ?LBCk^iTNM^Cia?  I7,^td  C°ntlaCt  f°r  bHck  pa™S 
-r, .  York,    N.    Y — (Borough    of    Brooklyn)— (Official)  — 

Bids  will  be  received  until  11  a.m.,  Sept.  29,  by  L.  H  Pounds 
Pres.,    Borough    of    Brooklyn,    for    repaving   Broadway  and 

ttft^o?f&£&£^g  M0°  cu-yd-  °f  bind-  Se  a*d 

New  York,  N.  Y.— (Borough  of  Brooklyn)  —  (Official )—  Bids 
were  received  Sept.  15  for  improving  Ashland  PI    as  followi 

fir7a?9kSlin^1C°ntraCti^g  C0"  52  VanderbiU  Ave  New  YoTk 
$17,428;   Glenmore   Aye.,   Brooklyn   Alcatraz   Paving   Co  407 

Afcatmz1  Paring  Co^1^"^^6'^2  WH°Pkinson  Ave.g  Brooklyn 
Psvlm^Cn .  **<17<;  ?'it^3i9t41^GraftoS  S!">  Brooklyn  Alcatraz 
Paving  Co.,  $o,475,  64th  St.,  Topeka  Paving  Co.,  West  14th  St 
near  Neptune  Aye.,  Brooklyn,  $3,873  and  74th  St  Topeka 
Paving  Co.,  $4,613.     Noted  Sept.  9.  '  lopeKa 

New  York,  N.  Y.— (Borough  of  Manhattan)— (Official)— Bids 
were  received  Sept.  15  for  paving  work  on  62nd  St  Aztec  IT 
phalt  Co.,  90  West  St.,  $15,846;  Sicilian  Asphalt  Co  *i  s  oti  £SU 
Barber  Asphalt  Co.,  $1S,694,  and  for  paring  wo?k' on  66th  St 

17<9«an-^Pfalti.  S?-^41  ^ark  Row'  *Vl71;  AztJc  AsphaU  Co" 
$7,233  and  Asphalt  Construction  Co.,   $7,330    and   for  navin^ 

Z°ZK  onqHa,yen  A/e  i,  Asphalt  Construction  Co.  208  Broadway^ 

Hill:  s^TSe%nan  Co-  $4-993  and  Barb-  Asphau  wcaoy: 

IVew  York,  N.  Y  — (Borough  of  Queens)  — (Official)— Bids 

BorouegheCPrLed  fZ}11-  11  a  m-"  Se'2t-.3°.  by  Maurice  E  Connolly 
tjoiough  Pres.,  for  improving  Fairview  Ave  Pnr-onno  a  „i 
Gerold  St.,  Boulevard,  Fifth  Ward  -farsons  Ave., 

pM"t!rf  7°'k'  N.  Y.— (Borough  of  Richmond)  — (Official)— 
R^^a  J°oni'ep-Svlng  Richmond  Terrace  awarded  to  J  F 
and Tse^t  16        Richmond  Terrace,  at  $21,779     Noted  Aug.  fi 

Rensselaer,  N.  Y.— City  will  spend  $30,000  for  paving  work 

Areola,   IV.   J. —  (Warrenpoint   post   office)  —  (Official^  Riri« 

of  "wmi-I!?1??3  ""I1-1  4  P='m"  Sept-  25'  b^  Townshhip  CommiUel 
of  Midland  Township,  for  concrete  sidewalks  and  curbs  on 
Rochelle  Ave.     Arthur  Lozier,  Township  Clk  011 

T^ilA,,  .  „  •jNJbL  and  $15,610,  resnectivelv  rnwN  x? 
DONOVAN.  Broad  St.  at  $29,775;  STANDARD  WlHriTHIC 
TW«  m  Trkl  ^.ftreets,  $13,003;  UVALDE  ASPHALT  PAV- 
IN9  JSP-  Je>sey  City,  Irvington  Ave.  and  Prince  St  at  <fifisfi> 
and  West  Grand  St.,  $12,825     Noted  Aug.  12.  56,862 

TR?^lNGe  fo^J^ZTfor  ^a^g^S^S^s  Te" 
&i\0TCur„^ikriNANS  CO"  at  "2,102,gfor-r?aTgweoSrkAVoen 

OctHfCwnfS.okU  KV  (Official)— Bids  will  be  received  until 
Oct.  1,  by  Board  of  Chosen  Freeholders  of  Bergen  County  for 
sTat^linf:  r0&d  fr°m  Godwi"-  Midland  Park&tS  New  York- 


202 


E  N  (!  I  NE  KRJNO    N  E  W  S 


Vol.  74,  No.  13 


+Hawthorne,  N.  J. — Contract  awarded  to  WALTER  WIL- 
LIAMS, for  concrete  sidewalks  on  Cedar,  Royal  and  Forest 
Ave. 

Irvington,  .%.  J. — Bids  will  be  received  by  Board  of  Free- 
holders, Newark,  N.  J.,  until  3  p.m.,  Oct.  11,  for  paving  Lyon 
Ave.    Frederic  A.  Reimer,  County  Engr. 

Jersey  City,  N.  J. — Bids  will  be  received  until  Oct.  7  by 
Board  o'f  Freeholders  for  paving  work  on  Passaic  Ave., 
Kearney  and  Paterson  Plank  Rd.,  about  9,366  ft.  and  7,705  ft. 
respectively. 

+Jersey  City,  X.  J. — Contract  awarded  to  VAN  KEUREN 
CO.,  Jersey  City,  at  88.9%  of  standard  for  repaving  Storms 
Ave.    Noted  Aug.  19. 

Jersey  City,  X.  J. — Bids  will  be  received  until  Oct.  7  by 
Board  of  Chosen  Freeholders  of  Hudson  County  for  improving 
Passaic  Ave.  and  Paterson  Plank  Rd.    Noted  July  29. 

Jersey  City,  X.  J. — All  bids  received  for  repairing  portions 
of  Arlington,  Bavview  and  Garfield  Ave.  were  rejected 
by  City  Commissioners.  New  bids  will  be  received.  Noted 
Aug.  26. 

Midland  Park,  X.  J. — Bids  will  be  received  until  Oct.  1 
by  Board  of  Chosen  Freeholders  of  Bergen  County,  Court 
House,  Hackensack,  for  improving  Prospect  St.,  Crescent  Ave. 
and  Mowerson  Rd. 

Newark,  N.  J. — Bids  will  be  received  until  Sept.  30  by  Board 
of  Works  for  bitulithic  pavement  on  North  Sixth  St.  Board 
of  Works  has  also  authorized  improvement  of  Washington  St. 

+Xewark,  X.  J. — Contract  awarded  by  Board  of  Works  to 
GLENFIELD  CONSTRUCTION  CO.,  at  $7,023,  for  improving 
North  12th  St.  with  asphalt  pavement. 

West  Hoboken,  N.  J. — Bids  will  be  received  until  8  p.m., 
Oct  6  by  Town  Council  for  improving  Palisade  and  Paterson 
Ave.  and"  for  walls  and  stairways  in  old  Hillside  Rd. 

West  Paterson,  X.  J. — Bids  will  be  received  until  Sept.  27 
by  Street  Commission  of  Council  for  macadamizing  portions 
of  Garbaldi  and  Grover  Ave.    E.  A.  Mulroony,  Clk. 

+  Bethlehem,  Penn. — Borough  Council  awarded  contract  for 
about  three  miles  amiesite  paving  to  R.  S.  RATHBUN,  Allen- 
town.     Noted   Aug.  28  and  Sept.  2. 

+Bloomsburg,  Penn. — Contract  awarded  to  B.  E.  BLOOM, 
Luzerne,  at  $0.97  per  sq.yd.  for  11,600  sq.yd.  of  brick  pavement 
on  Market  St.    Noted  Aug.  26. 

+Greensburg,  Penn. —  (Official) — Contracts  awarded  to  JOHN 
MITCHELL,  Tranger,  and  BELL-BOCKEL  CO.,  Altoona,  at 
$25,000  and  $33,000  respectively,  for  highway  in  Mt.  Pleasant 
Township.    Noted  Aug.  19. 

+Harrisburg,  Penn. —  (Official) — -Contract  awarded  to  WIL- 
LIAM C.  EVANS,  Ambler,  at  $86,079,  for  amiesite  road  from 
Huntington  to  Mill  Creek  in  Huntington  County  and  $34,123 
for  road  work  on  State  Highway  Route  131  in  Chester  County. 
Noted   Sept.  2. 

*+Mareus  Hook,  Penn. — Borough  Council  awarded  contract 
for  7,000  sq.yd.  paving  and  800  sq.yd.  gutter  to  EASTERN  PAV- 
ING CO.,  Philadelphia,  at  $11,016.     Noted  Aug.  26. 

♦Philadelphia,  Penn. — Contract  awarded  to  EDWIN  H. 
VARE,  Philadelphia,  at  $42,836,  for  improving  Passyunk  Ave. 

Plains,  Penn. —  (Official) — Bids  will  be  received  until  7:30 
p  m  Oct.  4,  by  Board  of  Commissioners  of  Plains  Township 
for  improving  "various  streets.  William  Rowlands,  Secy.,  Bd. 
of  Comrs. 

♦Baltimore,  Md. — Contract  awarded  to  P.  FLANAGAN  & 
SONS,  Baltimore,  at  $1.32  per  sq.yd.,  for  paving  Rosedale  Ave. 
and  Arunah  Ave. 

Baltimore,  Bid. — Bids  will  be  received  until  noon,  Sept.  28, 
by  State  Road  Commission,  Garrett  Bldg.,  for  road  work  under 
Contract  No.  CL  13,  Carroll  County. 

♦Hamilton,  Md. — Commissioners  of  Baltimore  County,  Tow- 
son,  awarded  contract  for  widening  and  paving  Hamilton  Ave. 
to  THOMAS  R.  GATCH  &  SONS,   Raspeburg,  Md.,  at  $5,500. 

Bland,  Va. — Bids  will  be  received  until  noon,  Sept.  27,  by 
R.  C.  Repass,  Clk.,  Bd.  of  Supervisors,  for  2.4fi  miles  of 
county  road. 

Berkeley  Springs,  W.  Va. — Bonds  for  $15,000  have  been 
voted  by  citizens  for  street  paving.     J.  A.  Risinger,  Mayor. 

+*CTiarleston,  W.  Va. — Contracts  awarded  by  City  Council 
for  paving  work  as  follows:  R.  M.  HUDSON  &  CO.,  West 
Second  St.,  at  $1.65  per  sq.yd.;  GLOVER  &  KIMBERLIN, 
Charleston,  Crescent  Rd.  and  Bridge  St.,  $1.S0;  Sixth  St.,  Colum- 
bia Blvd.,  Caroline,  Maryland,  Pennsylvania  Ave.,  at  $1.62  and 
$1  69  for  asphaltic  concrete  and  asphalt  respectively;  CAREY, 
REED  &  CO.,  Lexington,  Ky.,  Roane  St.,  at  $1.74.  Noted 
Sept.  2. 

Clarksburg,  W.  Va. —  (Official) — Bids  will  be  received  until 
7:30  p.m.,  Sept.  24,  by  Albert  J.  Bishop,  City  Clk.,  for  paving 
North  Fourth  St.  with  vitrified  brick  or  wooden  block. 

Logan,  W.  Va. — Citizens  of  Logan  County  defeated  bond 
issue  for  $200,000  road  bonds.    Noted  July  29. 

Martinsburg,  W.  Va. — Bonds  for  $15,000  voted  by  citizens 
for  paving  Main  St.    J.  A.  Rosinger,  Mayor. 

+Wellsburg,  W.  Va. — Contract  awarded  to  A.  O.  HALDER- 
MAN,  Wheeling,  for  9,500  sq.yd.  of  brick  pavement  on  Follans- 
bee  Rd.     Noted  Sept.  2. 

+Wheeling,  W.  Va. — Contract  awarded  to  BALL  ENGI- 
NEERING CO.,  by  Ohio  County  Commissioners  for  resurfacing 
with  asphalt  National  Pike  from  Stockyard  to  Rudlers  and 
from  Leatherwood  to  Pleasant  Valley. 

Greensboro,  X.  C. — Two  miles  of  macadam  road  will  be 
built  by  Guilford  County  Commissioner  from  Greensboro  to 
High  Point.     Estimated  cost,  $25,000. 

Greensboro,  X.  C. — West  Lee  and  Tate  St.  will  be  paved 
with  concrete.     Edward  M.  Myers,  City  Engr. 

Reidsville,  X.  C. — Main  St.  will  be  paved  and  sidewalks 
laid. 


Butherloid,  \.  C. — Section  of  Main  St.  will  be  paved  at 
estimated  cost  of  $8,900. 

Shelby,  X.  C. — Election  will  be  held  Oct.  16  to  vote  $30,000 
bonds  for  road  work  in  Cleveland  County,  No.   3  Township. 

Wilson,  X.  C. — Anderson  &  Offutt,  Charlotte,  retained  to 
prepare  plans  for  street  improvements.  Bonds  for  $80,000 
voted.    T.  A.  Hinnant,  Town  Clk. 

Sumter,  S.  C. — Bonds  for  $225,000  voted  by  citizens  for 
street  improvements.    D.  M.  Blanding,  Clk.    Noted  Aug.  26. 

Bartow,  Fla. — Citizens  of  Polk  County  will  vote  on  $1,000,- 
000  bonds  for  highway  work. 

Jacksonville,  Fla. — Duval  County  Council  of  Dixie  Highway 
Association,  formed  to  lay  out  route  of  Dixie  Highway  from 
Macon,  Ga.  to  Jacksonville.     John  H.  Williams,  Chn. 

Mayo,  Fla. — Citizens  will  vote  on  $300,000  bonds  for  road 
work  in  Lafayette  Couny. 

Palatka,  Fla. — Putnam  County  voted  $208,000  bonds  for 
brick  roads  and  concrete  bridges.    Noted  Aug.  26. 

Perry,  Fla. — Citizens  of  Taylor  County  will  vote  on  $500,000 
bonds  for  highway  construction. 

Sanford,  Fla. — Bonds  for  $450,000  voted  by  citizens  Sept. 
7  for  highways.    Noted  Aug.  26. 

♦Tallahassee,  Fla. — Contract  awarded  to  SOUTHERN  PAV- 
ING CONSTRUCTION  CO.,  Chattanooga,  Tenn.,  at  $67,463,  for 
paving  various  streets  with  brick.     Noted  Aug.  26. 

West  Palm  Beach,  Fla. — Bonds  for  $800,000  sold  by  Palm 
Beach  County  for  road  work. 

Marion,  Ala. — Bids  will  be  received  until  Oct.  1  by  County 
Commissioners  for  7,800  cu.yd.  of  clay-gravel  for  surfacing 
part  of  Marion  and  Uniontown  Rd. 

Columbus,  Miss. —  (Official) — Bids  will  be  received  until 
Sept.  28  by  Highway  Commission  of  Supervisors  District 
for  36,690  sq.yd.  bituminous  wearing  surface.  G.  E.  Hauser, 
Jr.,   Columbus,  Engr. 

Columbus,    Miss  (Official) — Bids    will    be    received  until 

Oct.  4  by  Board  of  Supervisors  of  Lowndes  County  for  $90,- 
000  highway  bonds. 

Columbus,  Miss.— (Official) — Contracts  will  be  awarded 
about  Oct.  11  for  48  miles  highway  improvement.  G.  E. 
Hauser,   Jr.,  Engr. 

Columbus,  Miss. — Bonds  for  $100,000  voted  for  road  from 
Columbus,  Miss.,  to  Vernon,  Ala.  W.  E.  Cox,  Superv.  Noted 
Sept.  2. 

Hernia,  Miss. — Bids  will  be  received  until  Oct.  5  for  con- 
structing 1,800  sq.yd.  of  concrete  sidewalks.  N.  M.  Crawford, 
St.  Comr. 

West  Point,  Miss. — Bonds  for  $20,000  issued  by  Clay  County 
Supervisors  to  construct  roads. 

Donaldsonville,  La. — Election  will  be  held  Oct.  19  to  vote 
$15,000  bonds  and  $50,000  bonds  for  road  work  in  Road  Dis- 
tricts No.  2  and  1  respectively. 

+Gueydan,  La. — Contract  awarded  to  C.  L.  BAKER,  at 
$7,000,  for  sidewalks. 

+Lake  Charles,  La. — Contracts  awarded  by  Police  Jury  to 
TEXAS  GRADING  CO.,  at  $16,882,  for  gravel  road  near  Vinton 
and  to  W.  M.  McCORQUODALE,  Lake  Charles,  at  $14,200,  for 
gravel  road  near  Sulphur.    Noted  Sept.  2. 

+New  Orleans,  La. — Contract  awarded  to  S.  A.  CANO,  Jack- 
son, Miss.,  at  $37,735,  by  State  Highway  Department  for  26 
miles  of  gravel  road  in  Road  District  No.  1,  West  Baton 
Rouge  Parish.    Noted  July  29. 

+New  Orleans,  La. — Contract  awarded  by  Highway  Depart- 
ment of  Board  of  State  Engineers  to  W.  E.  GREEN,  Lafayette, 
at  $14,900,  for  eight  miles  of  road  work  in  Red  River  Parish. 
Noted  Aug.  19. 

Oberlin,  La. — Bonds  for  $150,000  voted  by  citizens  for  gravel 
roads  in  Ward  Five,  Allen  Parish.  S.  M.  Lee,  Member  Police 
Jury.     Noted  Aug.  26. 

Ponohatoula,  La. — Tangipahoa  Parish  Police  Jury  will  im- 
prove Ponchatoula-Madisonville  Rd.  at  estimated  cost  of 
$12,000. 

+Chattanooga,  Tenn. — Contract  for  paving  McCallie  Ave. 
awarded  to  NOLL  CONSTRUCTION  CO.  at  $9,321,  and  for 
paving  Main  St.  from  Market  to  Whiteside  St.  to  WEST 
CONSTRUCTION  CO.,   at  $10,418. 

Jacksboro,  Tenn. — Bids  will  be  received  until  Oct.  2  by 
Board  of  Highway  Commissioners  for  improving  roads  No. 
2,  7  and  8.    H.  G.  Murray,  Chn. 

Knoxville,  Tenn. — Bonds  for  $200,000  for  road  work  voted 
by  citizens  of  Grainger  County. 

Livingston,  Tenn. — Citizens  of  Overton  County  contem- 
plate holding  election  Oct.  23  to  vote  on  $160,000  bonds  for 
road  work.     Noted  Aug.  19. 

Loudon,  Tenn. — Bonds  for  $12,000  voted  by  County  Court 
for  completion  of  Dixie  Highway  to  Loudon  County  line. 

♦  Memphis,  Tenn. — Contract  awarded  to  KOEHLER  BROS.- 
FOWLER  CONSTRUCTION  CO.,  at  $22,204,  for  improvements 
to  Main  St.    Noted  Aug.  12  and  Sept.  16. 

Rutledge,  Tenn. — Bonds  for  $200,000  voted  by  citizens  of 
Grainger  County  for  road  work.    Noted  Sept.  2. 

Tazewell.  Tenn. — Bids  will  be  received  until  Oct.  8  for 
grading  and  macadamizing  103  miles  of  road  in  Claiborne 
County.    J.  H.  S.  Morison,  Cumberland  Gap,  Comr. 

Albany,  Ky. — Bids  will  be  received  about  Oct.  15  for  Dixie 
Short  Ro"ute  "from  Tampa,  Fla.,  via  Chattanooga,  Tenn.,  to 
Cincinnati,  Ohio.    C.  B.  Parrigin,  County  Judge.    Noted  Sept.  9. 

+Brownsville,  Kv. — Contract  awarded  to  A.  A.  SMITH,  Mt. 
Pleasant,  Tenn.,  at  $14,000,  by  Edmonson  County  Fiscal  Court 
for  3y2  miles  of  turnpike  from  Brownsville  to  Rhoda. 

Columbia,  Ky. — Citizens  of  Adair  County  voted  $120,000 
bonds  for  road  construction.    Noted  Aug.  26. 
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u  +E1,?ab^*l>*own,  Ky — Contract  awarded  to  S.  P.  JOHNSON 
by  Hardin  County  Fiscal  Court  for  four  miles  of  Dixie  High- 
way from  Elizabethtown  to  Hart  County  Line. 

+HopkinsvilIe,  Ky.— Contract  awarded  by  Christian  County 
Fiscal  Court  to  D.  C.  McQUARRY,  at  $24,611  for  six  miles  of 
road. 

Louisville,  Ky.— Chestnut  St.  from  24th  to  26th  St.  will  be 
paved  by  city  forces.    David  R.  Lyman,  City  Engr. 

Princeton,  Ky.— Bids  will  be  received  until  Sept.  27  by 
County  Commissioners  of  Caldwell  County  for  two  miles  of 
macadam  State-Aid  highway. 

+Cincinnati,  Ohio — Contract  awarded  to  HENKLE  &  SUL- 
LIVAN, at  $8,102,  by  Board  of  Control  for  improving  Gest  St 
Noted  Sept.  2. 

Cleveland,  Ohio — County  Commissioners  contemplate  wid- 
ening Lake   Shore   Blvd.     W.   A.   Stinchcomb,   County  Engr. 

♦Cleveland,  Ohio — Commissioners  of  Cuyahoga  County 
awarded  contract  for  5  y2  miles  of  road  between  Bedford  and 
Twmsburg   to   PACE   BROS.,    Cleveland,    at  $94,000. 

+Columbus,  Ohio— Director  of  Service  awarded  contract 
«M*V™StHeyl,Ave--  t0  A-  W  BURNS  &  CO.,  Columbus,  at 
dttpu  contract  for  improving  Nelson  Rd.  awarded  to  A.  G 
PUGH,  Columbus,  at  $15,000.    Noted  Sept.  2. 

Columbus,  Ohio— Bids  will  be  received  until  Oct.  8  by 
Board  of  County  Commissioners  of  Franklin  Countv  for 
improving  Frantz  Rd.  with  macadam,  McCoy  Rd  in  Perrv 
Township  and  Ryan  Ave.,  Franklin  Township,  Mason  Rd  in 
Marion  Township  and  Cambridge  Rd.  in  Perry  Township  and 
Cambridge  Rd.  in  Perry  Township.  John  Scott,  Clk  Bd  of 
County  Comrs.  ' 

+CoIumbus,  Ohio — Contracts  awarded  by  State  Highway 
Commissioner  for  road  work  as  follows:  J  A  WESTRIOK 
SnfAw*^12^^?^^^1311  &  WIRTZ,  Hamilton  $1,299;' 
KORAH  E.  KINKLE,  Dayton,  $7,943;  EDWARDS  BROS  Sund- 
SKS-aSPE??  .&  JACKSON  CO:,  Dayton,  $24^900;  YUNDT  & 
JACKSON  CO  Dayton,  $1,200  and  $33,640 ;  McARTHUR  &  FOX 
£eile^cel^r'  59.100;  MODERN  CONSTRUCTION  CO  Fremont 
$16,700;  MODERN  CONSTRUCTION  CO.,  Fremont    $15  700  I 

U.900ARN%&  ^ugiZ26$32'?76  EDWARD  BEAk?H?khland; 

<•  (^fr^owe^°<°+1,T^hio— C,°"tract  awarded  to  PATTERSON 
«^Ai PTON:  East  Liverpool,  for  paving  17th  St.  from  Clark 
to  .hJucKeye  Ave. 

TTntPnIo°nV?1,w~Contl;a^t  awar<led  to  BROOKS  CONSTRUC- 
wUh  b?°k        Wayne'  Ind'  at  ?40.095  for  paving  Church  St. 

Gates   Mills,   Ohio— (Official)— Bonds   for    $22,000   sold  for 

^PT wnfiilay^ld  aiid  S?,m  Center  Rd.  in  Mayfield  Township. 
t.  J.  William,  Township  Clk.    Noted  Aug.  19. 

+L«rain,  Ohio — Contract  awarded  to  OHIO  ENGINEERING 

Noted  Aug"'' 6  ,191,  for  brick  Pavement  on  East  28th  St. 

UnionPCoeunty°hi0— B°ndS  f°r  ?45'800  sold  for  road  work  in 
+Oakharbor,  Ohio  —   (Official)   —  County  Commissioners 
awarded  contract  for  2,500  sq. yd.  brick  or  asnhalt  navZ 
MODERN   CONSTRUCTION   CO.    Fremont"   at   $5,606  V  No  ted 

a  ££alnesviUe'  Ohio — Contract  awarded  to  GOULD  &  MAY- 
BACH,  for  paving  East  South  and  Walnut  Ave. 

nntR?Vehnl,aT'  ^^l?*?,01^-^31*38  wU1  be  received  until  noon, 
§^t2*otby*John™S'.  Mallette,  Dir.  of  Pub.  Ser.,  for  improving 
Pratt  St.  from  Main  St.  to  Riddle  Ave.  F  6 

x   ^^"S-t*!^-  °''rio— (Official)— Contract  awarded  to  GRIEST 

ft  MwAtRhKbLr^k.  ^t^'-Se^t.^6:175'  f°r  PaVing  N°rth  BuCkeye 

n^fA^s°v!a' ^nd-— /Official)— Bids  will  be  received  until  1  p.m 

Poads5'    Fy  C0DTwey°nAeudr0f  St6U0en  C°Unty  f°r  tW°  graVel 

DT^w°*1Uw?VTSwIAnv--"7.(?fflcial)—  Contract  awarded  to  MERI- 
DITH  &  HAIL  WAY,  Columbus,  at  $6,124,  by  Commissioners  of 
Bartholomew  and  Shelby  Counties  'for 'road  on  county  line 
w.  H.  Scott,  Audr.    Noted  Aug.  19. 

10  f  ™W^dSKnLe'  JFa~ (Official)—  Bids  will  be  received  until 
a-m-.  Opt    5,  by  Commissioners  of  Montgomery  Countv  for 
road  m  Ripley  Township.    B.  B.  Engle,  Audr.  ^"""i-y  i°i 

Gratdshnr^1'  Jr>^~^k°nftra-C\  awarcled'  to  J.  M.  FROMAN, 
i*randsbuig,  at  $7,925,  for  stone  road  in  Jennings  Township 

n  J^'fw  "J1'  ,Ind/T~ (Official)—  Bids  will  be  received  until  2:30 
p.m •,  Oct.  4,  by  Commissioners  of  Johnson  County  for  gravel 
road  in  Pleasant  Township.    H.  L.  Knox,  Audr.  8 

n  mFrontklVn  }?A-?T (Official)—  Bids  will  be  received  until  2:30 
~'I2'A  t  i0,  by  Commissioners  of  Johnson  County  for  gravel 
road  on  Johnson-Marion  County  line.    H.  L.  Knox,  Audr 

1  r^een1^WrAS\In^~(0mc[a-})— Bids  win  be  received  until 
?ft  Oct-  4,  by  Commissioners  of  Decatur  County  for  road 
in  Saltcreek  and  Washington  Townships.    L.  W   Sands  Audr 

PHATnTlPATTM^V^d-:^S0ntractiaa.warded  to  KOKOMO  AS- 
,„17A  J,  PAYING  CO.,  Kokomo,  at  $14,826,  for  paving  18th  St 
with  bituminous  concrete. 

rw^H110?.'  Ind-.—  (Official)—  Bids  will  be  received  until  2  pm 
Oct.  4,  by  Commissioners  of  Boone  County  for  gravel  roads  in 
Perry  and  Washington  Townships.    D.  M  Clark,  Audr 

amMOn^Cel10VInr.-~(0ffic!al)— Bids  wU1  be  received  until  10 
•     t        "J  Commissioners  of  White  County  for  gravel 
road  in  Liberty  Township.    A.  G.  Fisher,  Audr.  8 

.     +M*-  ^ernon'  Ind---Oontract  awarded   to  LAWRENCE  J. 

To^nsI'ipMVoYed°ns'ept.  I29'164'         tW°  8'raVel  r°adS  in  Black 

Muneie,  Ind.— Bids  will  be  received  until  1  p.m.,  Sept  2S 
by  Board  of  Public  Works  for  concrete  sidewalks  on  13th 
Libeny  and  Hackley  St.     John  R.  Kelly,  City  Clk 

n  mPIo?\OUit\,Ind.*—  (0.fficial)—  Bids  will'be  received  until  1:30 
p.m.,  qct.  1,  by  Commissioners  of  Marshall  County  for  gravel 
roads  in  German  and  Center  Townships.    George  F.  McCoy, 


t  n+^IIls*l,Iaer.,1'"1.— Contract  awarded  to  THOMAS  M  COL- 
LOHAN,  Rensselaer,  at  $13,499,  for  road  in  Gillam  Township 
,>  ™ROrwP°T*',  In.d  —  (Official)—  Bids   will   be   received   until  1 

Ohio  Tr»-ihft  <-°im^IS«l0nerS  °f  S?e?cer  County  for  road  in 
unl°  ic.isnip.     J.  T.  Stevenson,  Audr. 

+Sheiltyville,  Ind. — Contracts  awarded  to  D.  H  FATOTIT 

^S  's.  at  $5,510  for  road  in  Shelby  Township  and  to 

KERNODLE,  DALE  &  FULWIDER,  at  $5,984  and  $5,974  for 

County        m  Llberty  Township  by  Commissioners  of  Shelby 

Shoals,  Ind.— (Official)— Bids  will  be  received  until  1pm 

ra^  ;pL„°rTners,lM,ftin  County,  for  macadam 
road  in  Perry  Township.     L.  D.  Haga,  Audr. 

bortSUa1tII\Mn'o^d*TC<intrac(;  awarded  to  R.  R.  SINGE,  Sand- 
i   ,  '  '?!  by  Commissioners  of  Sullivan   County  for 
gravel  road  in  Hamilton  Township. 

«  mTe«L£!t&,  Iud-— (Official)  —  Bids  will  be  received  until  7:30 
P^"J?  *?  '  hJ  CJiminon  Council  for  combined  concrete  curb 
and  gutter  on  Tenth  St.    Louis  Siebert,  Jr.,  City  Clk. 

9  r,^aSA1'f'?I1V lniX~ (Official)—  Bids  will   be   received  until 
p",  •■'  U?t-  ,.'  by  Commissioners  of  Davies  County  for  pike 
road  in  Washington  Township.    L.  S.  Core,  Audr. 

^^V?™^'  Ind-—  (Official)—  Bids  will  be  received  until  noon 
Oct.  5,  by  Commissioners  of  Pulaski  County  for  road  in  Teppe- 
canoe  Township.    W.  E.  Munchenburg,  Audr.  " 

^U9rntla'v^ic^(^ffitci^-- Bids  will  be  received  until 
?,fPRii!ofi  ,yi^alph  E,  Pletcher,  Town  Clk.,  for  macadam  roads 
in  Blissfield  Township. 

^ttttTtTS'1™'  „Mich-— Contract  awarded  by  Council  to  Mc- 
uuike  &  CO.  for  grading  and  paving  Sixth  Ave. 

™nPo,?tlac'l,!*Iieh — County  contemplates  concrete  road  five 
miles  long  between  Pontiac  and  Detroit. 

«i«t?neUhVilLe'  ™^ontract  awarded  to  REEB  BROS.,  at 
Ave  Board  of  Local  Improvements  for  paving  Busch 

,  t*?e"*viJle»  HI.— Contract  awarded  to  HOEFFKEN  BROS., 
at  $17,399,  for  paving  Olive  St. 

+Evanston,  111.— Board  of  Local  Improvements  awarded 
contractor  ^bituminous  macadam  on  Lyons  St.  to  M.  FOLEY 

Paris,  111.— Bids  will  be  received  until  2  p.m.,  Sept.  24,  by 
Commissioners  of  Highways  of  Hunter  Township  for  3,960 
ft.  of  gravel  road  on  Baldwinsville  state  line  road  and  5  280 
*  t"t    gravel  road  on  Heelan  Rd.    Karl  J.  Barr,  County  Supt 
of  Highways. 

^  P,ari^*  "V — BI^S  wm  be  received  until  10  a.m.,  Sept.  25,  by 
Finn  .Par£ley,  Comr.  of  Highways,  Symmes  Township,  for 
1,800  ft.  of  gravel  road  on  Chicago  Rd.,  3,000  ft.  of  gravel 
road  on  Asher  Rd.  and  3,950  ft.  of  gravel  road  on  Preston  Rd. 

^ri^t™™*1'  r?U,— Cont/act  awarded  to  TRI  CITY  CON- 
STRUCTION CO.,  Davenport,  Iowa,  at  $18,977,  for  paving  24th 
St.  with  brick  and  16th  Ave  . 

+Siiringfield,  III.— (Official)— State  Highway  Commission 
awarded  contract  for  brick  road  near  Dwight,  Livingston 
County  to  ALLAN  J.  PARRISH,  Paris,  at  $17,974.  Noted 
Aug.  19. 

+Columbus,  Wis. —  (Official) — Contract  awarded  to  BUTLER 
CONSTRUCTION  CO.,  Waukesha,  at  $6,826,  for  improving 
Madison  Rd.    Noted  Sept.  2.  *     '  1  g 

Fond  Du  Lae,  Wis.— Mt.  Calvary  Rd.  will  be  improved  by 
County  Highway  Commission. 

T3^S,T^i,yaukef'  Wis.— Contract  awarded  to  CULLIGAN  & 
ROCK,  for  sidewalks  on  Greenfield  Ave.  for  Allis-Chalmers 

tn  tSf^?,f'^,lr(^fflcial)-Contraet  has  bee"  awarded 
to  SWEENEY  BROS.,  Reedsburg,  at  $1.29  per  sq.yd.  for 
paving  North  Albert  Ave.    Noted  Aug.  26. 

+Des  Moines,  Iowa — Contract  awarded  to  FRED  H  BALT- 
ZER  &  STEPHEN  JONES,  Des  Moines,  at  $15,000,  by  State 
Executive  Council  for  road  work  in  capitol  extension.  Noted 
Sept.  2. 

Des  Moines,  Iowa — The  graveling  of  190  miles  of  highways 
m  Polk  County  is  advocated  by  Harry  Barquist,  Chn.  of  Polk 
County  Bd.  of  Supervisors.    Estimated  cost,  $190,000. 

+  Dubu«u,e,  Iowa — City  awarded  contract  for  5,000  sq.yd 
brick  paving  and  11,000  sq.yd.  asphaltic  concrete  paving 
to  JAMES  LEE,   18th  and  Pine  St.,  Dubuque. 

+Jeft'erson,  Iowa — Contracts  for  paving,  curb  and  gutter 
awarded  to  FORD  PAVING  CO.,  Cedar  Rapids. 

Buffalo,  Minn. — Bids  will  be  received  until  8  p.m.,  Oct  4,  bv 
E-  O  McGaffey,  Village  Clk.,  for  grading  Lake  Shore  Rd. 
F.   W.  Van   Krevelin,  Engr. 

+Ely,  Minn. — Contract  awarded  to  VICTOR  NELSON  Su- 
perior, Wis.,  at  $8,780,  for  concrete  sidewalks. 

Faribault,   Minn. — Bids   will  be   received   until   7:30  pm 
Sept.  30,  by  E.  F.  Kelley,  City  Recdr.,  for  filling  approach  to 
Second   Ave.  Bridge. 

St.  Paul,  Minn. —  (Official) — Bids  will  be  received  until  10-30 
a.m.,  Sept.  27,  by  August  Hohenstein,  Pur.  Agt.,  for  material 
for  paving  Warsaw  St. 

Walker,  Minn. — Bids  will  be  received  until  2  p.m  Sept  25 
by  C.  B.  Bacon,  County  Audr.,  for  State  Rural  Highway  No  SO* 
in  Cass  County.    A.  W.  Moulster,  Pine  River,  Engr.-in-charge. 

Walker,  Minn. — Bids  will  be  received  until  2  p.m.,  Sept  25 
by  C.  B.  Bacon,  County  Audr.,  for  State  Rural  Highway  No' 
82,  in  Cass  and  Hubbard  Counties.  George  A.  Ralph,  Fulton 
Blk.,  St.  Paul,  Engr-in-charge. 

Atchinson,  Kan. — Construction  of  S,000  sq.yd.  of  brick  pave- 
ment planned  by  Council. 

I. anted.  Kan. — City  Council  plans  25  blocks  of  pavement. 

♦Fremont,  Neb. — Contract  awarded  to  A.  D.  SEARS,  Fre- 
mpjit,  at  $1.34  per  sq.yd.  for  paving  Fourth  St.  with  granite 
concrete. 
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Great  Falls,  Mont. — Survey  made  for  eight  miles  of  road 
between  Neihart  and  other  side  of  Kings  Hill  Path  by  Cascade 
and  Meagher  Counties  and  Forestry  Service. 

♦  Kansas  City,  Mo. — Board  of  Public  Works  awarded  con- 
tracts for  street  work  as  follows:  Asphaltic  concrete,  2,393 
sq.yd.  to  F.  P.  McCORMICK,  Kansas  City,  $4,283;  4,833  sq.vd. 
of  sheet  asphalt  to  CLEVELAND  TRINIDAD  PAVING  CO., 
Kansas  City,  at  $9,569.    Noted  Sept.  2. 

Lebanon,  Mo. — Laclede  County  and  City  of  Lebanon  will 
spend  $30,000  for  gravel  and  rock  roads.  Isaiah  Brown,  Box 
34,  in  charge. 

St.  Louis,  Mo. — Bids  will  be  received  until  10  a.m.,  Sept.  28, 
by  Board  of  Public  Service,  for  paving  with  brick  under  17 
contracts.    Charles  E.  Swingley,  Secy. 

Eureka  Springs,  Ark. — Construction  of  highway  24  miles 
long  from  Eureka  Springs  to  Seligman  is  under  consideration. 
John  A.  Bridgeford,  Chn.,  Comm. 

Amarillo,  Tex. — Bonds  for  $50,000  voted  by  citizens  for 
street  paving.     Noted  Aug.  5. 

+C'auton,  Tex. — Contracts  awarded  for  road  work  in  Van 
Zandt  County  as  follows:  SMITH  &  LA  ROE,  Palestine;  for 
main  highway;  MEEKS  &  DAVIDSON,  Grand  Saline,  roads  in 
various  precincts. 

Cor.sicana,  Tex. — Election  will  be  held  Oct.  10  to  vote  on 
$80,000  bonds  for  street  improvements. 

El  Paso,  Tex. — St.  Vrain  St.  will  be  paved  from  San  Antonio 
to  Fourth  St. 

El  Paso,  Tex. — Election  will  be  held  Oct.  12  to  vote  on 
$300,000  bonds  for  road  work  in  El  Paso  County. 

+E1  Paso,  Tex. — Contract  awarded  to  TEXAS  BITULITHIC 
CO.,  Dallas,  at  about  $45,000,  for  paving  streets  in  new  district. 

Orange,  Tex. — Election  will  be  held  Oct.  .16  in  Orange 
County,  Fourth  Precinct,  to  vote  on  $7,000  bonds  for  shell  or 
gravel  road  on  lower  Beaumont  Rd. 

Paris,  Tex. — Grand  Ave.  will  be  paved  and  15th  St.  from 
Bonham  to  Kaufman  St. 

Seabrook,  Tex. —  (Official) — Bids  will  be  received  until  10 
a.m.,  Sept.  27,  by  County  Auditor,  for  repairing  roads  in  Harris 
County. 

Depew,  Okla. — Election  will  be  held  Oct.  2  to  vote  $18,000 
bonds  for  road  work. 

Mannsville,  Okla. — Citizens  voted  $17,000  bonds  for  road 
work. 

Newby,  Okla. — Election  will  be  held  to  vote  $20,000  bonds 
for  roads. 

Tishomingo,  Okla. — Citizens  contemplate  election  to  vote 
$35,000  bonds  for  road  work. 

Tulsa,  Okla. — Citizens  of  Tulsa  County  will  vote  on  $20,000 
bonds  for  road  work. 

♦Golden,  Colo. — Contract  for  improving  Guv  Hill  Rd. 
awarded  to  I.  N.  JACOBSON  and  TORE-  SEVERSON,  Boulder, 
at  $5,461. 

Santa  Fe,  N.  M. — Bonds  for  $500,000  sold  for  road  work  in 
various  counties. 

Hurley,  Idaho — Bids  will  be  received  until  Sept.  27  for 
sale  of  $50,000  bonds  for  54  miles  of  Idaho-Pacific  State 
Highway  in  Burley  Highway  District.  Albert  Ploeger,  Pres., 
Burley  Highway  Dist. 

Lewiston,  Idaho — Plans  approved  by  City  Council  for  pav- 
ing and  sidewalks  in  Special  Improvement  District  No.  1. 
Estimated  cost,  $30,000. 

Montpelier,  Idaho — City  Council  will  lay  sidewalks  at  esti- 
mated cost  of  $13,821. 

St.  Maries,  Idaho — Contract  awarded  to  TWO  MIR- 
ACLES CONCRETE  CORPORATION,  Great  Falls,  Mont.,  at 
$23,411,  for  improving  a  number  of  streets. 

♦Cnthlamet,  Wash. —  (Official) — Contract  awarded  to  O.  P. 
DOSLAND,  Grays  River,  at  $8,497,  for  portions  of  State  Road 
No.  19.    B.  Heron,  Audr.    Noted  Aug.  26. 

♦  Cheney,  Wash. — Contract  awarded  to  MITCHELL  BROS. 
&  PAYNE,  Spokane,  at  $37,000  for  nine  miles  of  concrete 
sidewalks  for  paving  First  St. 

Olympia,  Wash. — Bids  will  be  received  until  Oct.  11  by 
State  Highwav  Commission  for  24  miles  of  state  highway. 
Estimated  cost,  $38,000.  William  R.  Roy,  State  Highway 
Comr. 

♦Pullman,  Wash. — Contract  awarded  to  MITCHELL  BROS. 
&  PAYNE,  Spokane,  at  $15,265,  for  concrete  sidewalks. 

+Seattle,  Wash. — Contract  awarded  to  INDEPENDENT 
ASPHALT  PAVING  CO.,  Northern  Bank  Bldg.,  at  $234,000, 
for  paving  and  bridging  Admiral  Way. 

Stevenson,  Wash. — All  bids  received  Sept.  2  for  Section  2 
of  Stevenson  Carson  Rd.  rejected.  Charles  H.  Nello,  County 
Audr. 

+Tacoma,  Wash. — Contract  awarded  to  WASHINGTON 
PAVING  CO.,  Savage-Scofleld  Bldg.,  Tacoma,  at  $32,243,  by 
Board  of  Countv  Commissioners  for  paving  on  Summer- 
Buckley  Highway,  Permanent  Highway  No.  7.    Noted  Sept.  2. 

+ Corona,  Calif. — City  Trustees  awarded  contract  for 
street  improvements  to  S.  C.  CONTRACTING  CO.,  at  $18,004. 

Lindsay,  Calif  City  Trustees  have  authorized  paving  of 

Hermosa  and  Mt.  Vernon  Ave. 


+  Los  Angeles,  Calif. — Board 
contract  for  paving  Pacific  Ave. 
WILTON  CO.,  at  $92,096.  Noted 


of  Public  Works  awarded 
to  FA1RCHILD-GILMORE- 
Aug.  12. 

awarded   to   CROWN  CON- 


+  Manhattan,    Calif. — Contract 
STRUCTION  CO.,  at  $13,794,  for  improving  18th  and  19th  St. 

+  Manhattan,  Calif. — Contract  awarded  to  CROWN  CON- 
STRUCTION CO.,  at  $7,312,  for  improving  20th  St. 

Ontario.  Calif. — Bids  will  be  received  until  Sept.  27  by 
Board  of  City  Trustees  for  improving  Euclid  Ave. 

Sacramento,  Calif. — Board  of  Supervisors  of  Sacramento 
Countv  has  ordered  plans  for  three  miles  of  concrete  highway 
from  Franklin   to  a  point  near  Hood. 


+  San  Franeiseo,  Calif. — Board   of  Public  Works  awarded 
contract    for   improving    Kansas   St.    from    19th   to    20th  St 
to  SUNSET  CONCTRUCTION  CO.,  at  $10,144. 

+Stockton,  Calif. — City  Trustees  awarded  contract  for 
street  improvements  to  RANSOME-CRUMMEY  CO.,  at  $26  - 
025. 

Stockton,  Calif. — Board  of  Supervisors  contemplates  10 
roads  at  estimated  cost  of  $135,123. 

Ventura,  Calif. — County  Surveyor  Petit  appointed  chief 
engineer  in  charge  of  improved  highways  for  work  under 
bond  issue  of  $1,000,000.     Noted  Sept.  9. 

Peterboro,  Ont — City  Council  contemplates  asphaltic  pave- 
ment on  Hall  and  Hunter  St.,  and  concrete  sidewalks  on 
several  streets.    S.  R.  Armstrong,  Clk. 

Saanich'ton,  B.  C. — City  Council  will  pave  Douglas  and 
George  St.  Estimated  cost,  $24,500.  H.  S.  Cooper,  City  Hall 
Royal  Oak,  B.  C,  Clk.  ' 

INDUSTRIAL  WORKS 

Portland,  Maine — Twitchell-Champlin   Co.   will   rebuild  its 

packing  plant.     Estimated  cost,  $86,000. 

Boston,  Mass. — Racich  Asbestos  Mfg.  Co.,  141  Summer  St., 
East  Boston,  will  build  public  garage  on  Summer  St.  Frank 
T.  Eskriggo,  17  Milk  St.,  Arch.    Estimated  cost,  $20,000. 

♦Cambridge,  Mass. — Boston  Woven  Hose  &  Rubber  Co. 
awarded  contract  to  STONE  &  WEBSTER,  147  Milk  St.,  Bos- 
ton, for  four-story  and  basement,  60x193-  and  60xl56-ft.,  con- 
crete factory. 

♦Chicopee,  Mass. — Contract  awarded  by  Bosch  Magneto  Co., 
Center  St..  to  CASPER  RANGER  CONSTRUCTION  CO.,  Hol- 
yoke,  at  about  $100,000  for  one-story,  170x300-ft.  brick  factory. 

♦  Greendale,  Mass. —  (Worcester  post  office) — Contract 
awarded  to  E.  J.  CROSS  CO.,  Foster  St.,  Greendale,  at  $18,000, 
by  Norton  Co.,  for  two-story  brick  and  steel  kiln. 

Lowell,  Mass. — Bay  State  Cotton  Corporation  plans  two- 
story  and  basement  addition  to  its  mill.  Estimated  cost, 
$100,000. 

♦Lowell.  Mass. — Contract  awarded  to  NEW  ENGLAND 
CONCRETE  CONSTRUCTION  CO.,  201  Devonshire  Co.,  Boston, 
for  storage  warehouse  for  Appleton  Co.  on  Jackson  and 
Rever  St.    Estimated  cost,  $125,000. 

Salem,  Mass. — Plans  prepared  by  Kilham,  Hopkins  & 
Smith,  9  Park  St.,  for  brick  and  concrete  factory  on  Congress 
St.  for  Naumkeag  Steam  Cotton  Co.    Estimated  cost,  $53,000. 

♦  IValthain,  Mass. — Contract  awarded  to  APTED  &  Mc- 
DUFFEE,  235  Pleasant  St.,  Maiden,  for  brick  and  steel  one- 
story  laundry  for  Waltham  Central  Hospital. 

+Wamesit,  Mass. — Contract  awarded  by  Averv  Chemical 
Co.,  Boston,  Mass.,  to  CASPER  RANGER  CONSTRUCTION  CO., 
101  Park  Ave.,  New  York,  N.  Y.,  for  chemical  plant. 

Williamstown,  Mass, — John  S.  Boyd  Co.  plans  addition  to 
bleaching  plant. 

♦  Bridgeport,  Conn. — Contract  awarded  to  HENRY  E. 
GREEN,  for  three-story,  60x200-ft..  brick  addition  for  the 
Royal  Equipment  Co.    Noted  Sept.  9. 

Bridgeport.  Conn. — Ashcroft  Mfg.  Co.  will  build  five-story 
addition  on  Nichols  St. 

Bridgeport,  Conn. — Remington  Arms-Union  Metallic  Cart- 
ridge Co.  will  build  one-story  concrete  factory  on  Arctic  St. 
Estimated  cost,  $21,000. 

♦  Higganum,  Conn. — Cutaway  Harrow  Co.  awarded  con- 
tract to  H.  WALES  LINES  CO.,  Meriden,  for  addition  to  its 
factory. 

♦Waterbnrv,  Conn. — Contract  awarded  to  TRACY  BROS. 
CO.,  by  Noera  Mfg.  Co.  for  one-story,  56x58-ft„  brick  addition. 

♦  Amsterdam,  N.  Y. —  (Official) — Contract  awarded  to 
TURNER  CONSTRUCTION  CO.,  11  Broadway,  New  York,  by 
Shuttleworth  Bros.  Co.  for  two  buildings.  One  will  be  six 
stories,  62x243  ft.,  other,  six  stories,  54x170  ft.    Noted  Aug.  26. 

♦  Binghnmtoii,  N.  Y. — Contract  awarded  to  B.  KEEIN  & 
CO.,  at  about  $15,000  for  four-story,  40xl00-ft.  addition  to 
factory  of  Crandall  Stove  Co. 

Buffalo,  N.  Y. — Frank  J.  Offerman  will  build  four-story 
factory  at  299  Broadway.    Estimated  cost,  $50,000. 

Bufi'alo,  N.  Y. — Archer-Daniels  Linsee  Co.  will  build  rein- 
forced-concrete,  75x80-ft.,  grain  elevator,  on  the  upper  Buffalo 
River. 

Farmingdale,  N.  Y. — A.  J.  Mundorf  Co.,  254  Fourth  Ave., 
New  York,  plans  100xl25-ft.  silk  mill. 

Gloversville,  X.  Y. — Contract  awarded  to  WILLIAM 
STEELE  &  CO.,  1600  Arch  St.,  Philadelphia,  by  G.  Levor  & 
Co.,  for  three-story,  70xS0-ft.  addition  to  its  tannery. 

New  York,  IV.  Y. —  (Borough  of  the  Bronx) — Harlem  Trans- 
fer Co.,  Park  Ave.  and  135th  St.,  will  build  10-story  concrete 
warehouse  on  Mott  Haven  Canal. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — American  To- 
bacco Co..  Ill  Fifth  Ave.,  New  York,  plans!  six-story  brick 
building,  200x232  ft.,  at  Park  and  Nostrand  Ave.  Estimated 
cost,  $750,000. 

New  York,  N.  Y. —  (Borough  of  Brooklyn) — P.  &  L.  Con- 
tracting Co.  has  plans  for  four-story  and  basement,  94xl40-ft., 
factory  at  Atlantic  and  Cleveland  St.  Estimated  cost,  $75,000. 
M.  J.  Harrison,  Arch. 

New  York,  N.  Y. —  (Borough  of  Queens) — American  Hard 
Rubber  Co.  will  build  one-story,  41xl58-ft.  addition  to  its 
rubber  plant  on  Third  Ave.  at  Fifth  St.,  College  Point.  Esti- 
mated cost,  $15,000. 

New  York,  N.  Y. —  (Borough  of  Queens) — De  Lisi  Bertilino 
Co.,  420  East  64th  St.,  New  York,  will  build  a  macaroni  factory 
on  Ely  Ave.,  Long  Island  City. 

Niagara  Falls,  N.  Y. — Defiance  Paper  Co.  has  plans  for 
two-storv,  60xS0-ft.,  pulp  mill  on  Walnut  St.    Estimated  cost, 

$12,000. 
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DT  £^ks£l'1,,IV-,  YT~ £?ntract  awarded  to  CATSKILL  SUP- 
PLY CO  Catskill,  at  $20,000,  for  46x235-ft.  storage  building 
for   State   Armory    Commission,  Albany. 

Rhinebeck,  N.  Y. — Bids  being  received  by  H  T  Lundberg 
Arch.,  2  West  42d  St.,  New  York,  for  dairy  buildings  for  Vin- 
cent Astor.    Estimated  cost,  $100,000. 

Rochester.  N.  Y. — William  H.  Burt  Iron  &  Steel  Co.  has 
secured  a  site  at  Scherer  and  Pomeroy  St.  and  will  build  a 
one-story,  100x200-ft.  factory. 

Rushville,  N.  Y. — Calder  &  Son  has  secured  a  site  and  will 
build  brick  canning  factory. 

♦Syracuse,  N.  Y. — Pleischmann  Co.  awarded  contract  to 
HENRY  PUNDA  for  distributing  plant  on  East  Genesee  St. 
Noted  Aug.  5. 

Camden,  IV.  J. — Armstrong  Cork  Co.  will  build  two-story, 
94x226-ft.  factory. 

Elizabeth,  N.  J. — Metal  Plating  Co.,  200  Fifth  Ave.,  New 
York,  N.  Y.,  plans  factory  on  North  Ave. 

Hackensack,  JV.  J. —  (Official) — The  American  British  Mfg. 
Co.,  Bridgeport,  Conn.,  denies  the  rumor  that  it  contemplates 
the  construction  of  a  plant  here.    Noted  Aug.  19  and  Sept.  2. 

+Jersey  City,  N.  J. —  (Official) — Contract  awarded  to 
TURNER  CONSTRUCTION  CO.,  11  Broadway,  New  York, 
N.  Y.,  by  Great  Atlantic  &  Pacific  Tea  Co.,  for  four-story 
bakery  at  Warren,  First  and  Bay  St. 

Newark,  IV.  J. — Maas  &  Waldstein,  Ave.  R  and  Central  R.R., 
will  build  three  buildings  to  its  plant  at  estimated  cost  of 
$30,000. 

Vineland,  N.  J. — William  T.  Taubel  Hosiery  Co.  will  build 
addition.    Estimated  cost,  $26,000. 

+  Ardmore,  Penn. — Contract  awarded  to  WILLIAM  R. 
DOUGHERTY,  at  about  $75,000,  for  five-story  factory  for 
Autocar  Co.    Stearns  &  Castor,  Arch. 

Bangor,  Penn. — Flory  Milling  Co.  plans  addition  to  flour 
mill.    Estimated  cost,  $20,000. 

Chester,  Penn. — Keystone  Steel  Casting  Co.  will  build 
addition  to  its  steel  plant. 

+Erie,  Penn — Contract  awarded  to  HENRY  SCHENK  CO., 
at  about  $90,000,  by  Erie  Silk  Mills  for  one-story,  144xl44-ft. 
steel  addition  to  its  mill  on  West  26th  St. 

Freemansburg,  Penn. — Peuckert  &  Wunder,  310  Chestnut 
St.,  Philadelphia,  prepared  plans  for  one-  and  two-storv, 
242x75-ft.  and  100x75-ft.  brick  and  steel  factory  for  William 
Shimer  &  Sons  Co. 

+Norristown,  Penn. — Contract  awarded  to  JACOB  MYERS 
SONS  &  CO.,  for  four-story,  55xl20-ft.,  laundry  for  O.  P.  Duck- 
worth. 

Philadelphia,  Penn. — American  Ice  Co.  preparing  plans  for 
enlarging  its  manufacturing  plant  at  Belfield  Ave.  and  Read- 
ing R.R.,  Germantown. 

Philadelphia.  Penn. — Plans  prepared  for  mill  on  Front  and 
Blair  St.  for  Byrne  &  Hance. 

♦Philadelphia,  Penn. — Contract  awarded  to  H.  C.  REA  CO., 
at  about  $110,000  for  six-story  factory  at  11th  and  Race  St. 
for  Manufacturers  Realty  Co. 

Pittsburgh,  Penn. — Georgt  Hogg  Co.  will  build  oxj'gen 
plant  at  Grant  St.  and  Katz  Ave.,  Verona  section.  Interna- 
tional Oxygen  Co.,  115  Broadway,  New  York,  N.  Y.,  is  inter- 
ested. 

Pottstown,  Penn. — Bids  will  soon  be  received  for  two-story, 
60xl00-ft.,  brick  and  concrete  ice-cream  factory  for  William 
S.  Markley.  Lachman  &  Murphy,  Witherspoon  Bldg.,  Phila- 
delphia, Arch. 

Punxsutawney,  Penn. — Jefferson  Macaroni  Co.  is  having 
plans  prepared  for  addition  to  its  factory. 

South  Bethlehem.  Penn. —  Bethlehem  Steel.  Co.  will  add 
three  stories  to  its  No.  2  machine  shop. 

Woodlawn,  Penn. — Jones  &  Laughlin  plans  pipe  mill  for 
manufacture  of  steel  pipe. 

Baltimore,  Md, — Baltimore  Tube  Co.  has  plans  for  one- 
story,  77xl41-ft.,  brick  addition  to  its  plant  on  Winomico  St. 
Estimated  cost,  $100,000. 

Baltimore,  Md  Standard  Guano  Co.  will  enlarge  its  factory 

at  estimated  cost  of  $100,000. 

Cumberland,  Md. — American  McKenna  Process  Co.  pur- 
chased site  along  B.  &  O.  tracks  on  Maryland  Ave.  and  will 
build  factory  for  manufacture  of  steel  rails.  Estimated  cost, 
$150,000. 

+NorfoIk,  Va. — Contract  awarded  to  BAKER  &  BRINK- 
LEY,  at  $15,050,  by  Norfolk  Warehouse  Corporation  for  one- 
story  brick  warehouse. 

Norfolk,  Va. — A.  B.  Rosenkrans  plans  one-storv  brick 
warehouse  on  Scott  St.  to  be  occupied  bv  Gyro  Metal  Works 
Co.    Estimated  cost,  $15,000. 

Berkeley  Springs,  W.  Va. — Berkeley  Springs  Sanatorium 
Co.  will  build  factory  for  manufacture  of  hospital  supplies. 

Wheeling,  W.  Va. — Wheeling  Mold  &  Foundry  Co.  plans 
addition  to  its  foundry. 

Wheeling,  W.  Va. — Wheeling  Corrugating  Co.,  Arthington 
St.  and  Campbell  Ave.,  will  build  four-story  concrete  addi- 
tion to  its  factory.    Estimated  cost.  $200,000. 


tjq,$  tTi  i  ah,'  Ga-— Contract  awarded  to  O.  OTTO,  Germania 
Bank  Bldg.,  Savannah,  at  about  $35,000,  by  National  Biscuit 
Co.,  tor  one-  and  two-story  warehouse. 

«Pi£niAtTI^A"lv\IIeV  FIa-— Contract  awarded  to  HILLYER  & 
SPERRING,  at  about  $31,000,  for  cotton  warehouse  for  Port 
Commission. 

Mobile,  Ala. — Terminal  Transfer  &  Storage  Co.,  according 
i?a?Ie%S  reports,  will  Duild  terminal  plant  on  32-acre  site  on 
water  front  for  cold  storage 


Charlotte,  N.  C. — Virginia  Carolina  Chemical 
warehouses. 


Co.  plans 


,„  ?h^rlotte^^  „£•— A-  A-  Shuford  Mill  Co.  has  plans  for 
50x100-  and  50x200-ft.  brick  addition. 

T^Vnn^T'  c-— HiS-hland  Cordage  Co.  plans  two-storv, 
i5xl00-ft.  brick  cordage  factory  at  estimated  cost  of  $125,000 
Charles  H.  Geitner,  Pres. 

„  +Winston-Salem,  N  C.— Contract  awarded  to  FISKE- 
CARTER  CO.  Greenville,  S.  C,  at  about  $70,000  bv  R  T 
Reynolds  Tobacco  Co.  for  two-story,  176x264-ft  concrete 
storage  plant.  '  UCLS 

*^J*osan*7meJ  £a  — International  Cotton  Mills  Co.  will  double 
the  capacity  of  its  mill.    Estimated  cost,  $300,000.  ""«°'e 


New  Orleans,  La. — Plans  being  prepared  for  syrup-canning 
factory  for  Langhoff  Bros.  Co.  Estimated  cost,  $100  000^ 
Charles  Langhoff,  Mgr. 

Louisville,  Ky  W.  L.  Martin  Broom  &  Mop  Co.,  1010  South 

Preston  St.,  plans  broom  factory.     Estimated  cost,  $18,000. 

Canton,  Ohio — Bonnot  Co.  will  build  one-story,  40xl60-ft 
brick  and  steel  addition  to  its  shop  on  Mulberry  Rd.  Esti- 
mated cost,  $20,000. 

Cincinnati,  Ohio— Homan   Mfg.  Co.  will   build  addition  to 
its  factory  for  manufacture  of  candle-molding  machinery. 
forCjooiloatf;  O"io— Citizens'    Artificial    Ice    Co.    has  plans 
tor   lOOxlOO-ft.   brick   and   steel   ice   factory  on  Jefferson  St 
Estimated  cost,  $45,000.    Joseph  Reickert,  Pres. 

^,.a£leVflan'\0H0TWeideman  Co-  West  Ninth  St.  and  Man- 
araKe  A\e.,  has  taken  over  business  of  Miller-Everhard  Co 
ana  will  build  seven-story  and  basement,  88x90-ft.,  building 
for  bakers  supplies.  Estimated  cost,  $100,000. 
r^£,e*'e,and'  ohl°— Ernest  McGeorge,  Leader-News  Bide 
fiiftPa//n^p]ans/0J  adflition  to  factory  of  Oster  Mfg.  Co.,  East 
61st  St.    Estimated  cost,  $40,000.  k 

Cleveland,  Ohio — American  Express  Co.  will  build  one- 
It0^'  o1,,20^150-!*-.  Sarase  at  Lakeside  and  17th  St  A  E 
$30,000  Ve-  BldS"  Clevelan(J.  Arch.    Estimated  cofS; 

St  Cwme,a,nn%°,hio+TBamb^geJ'-^eintnal  Co-  2621  East  Ninth 
Istimk^rcost^^IooToo"1111  ^  ^  2?th  St-  and  Payne  Ave- 
Columbus,  Ohio— J.  N.  Bradford,  Arch,  of  Ohio  State  Uni- 
versity   has  prepared  plans  for  machine  shop  for  Ohio  State 

matrd'-coJt,  ffi&of  WU1  be  tW°  St°HeS  and  b~ 1 
T3i^EI'7Ia^  ohi°— Elyria  Tire  &  Rubber  Co.,  E.  G.  Parshall  8^5 
6BOx2To-ft.dfaAcIoeryAkr°n>  ChRrSe'    w!U    build  two-s£ory5 

matEedcostO$3070^illyS"OVerIand  C°'  Wi"  DUUd  faCt0ry-  Est  " 

w  *MSpda'!^'l,.0hc"~Bi^rbeTVng'  received  by  Granite  Clay  Co.. 
W.  N.  Palmer,  Secy.,  315  Hamilton  Bldg.,  Akron  for  two- 
story  and  basement,  125x310-ft.  sewer-pipe  factory. 

Springfield,  Ohio— Robert  C.   Gotwalk,    54   Gotwalk  Bldg 
receiving  bids  on   one-story,  42x210-ft.  foundry  addition  for 
Nolle  Brass  Co.,  27  West  Jefferson  St.    Estimated  cost  $25,000 
h,.;X0,e,'^'-^hi0r~C^rtland  Foundry  Co.  will  build  one-storv 
cist   $30  000°"  foundry  at  1811  Starr  Ave.  Estimated 

Wooster,  Ohio— Wayne  China  Co.  plans  80x400-ft.  pottery. 
Columbus.  Ind. — Plans  prepared  for  four-story,  48x240-ft 
addition  to  the  tannery  of  W.  W.  Mooney  &  Sons 

Marion,  Ind. — U.  S.  Specialty  Co.  plans  three-story,  60x157- 
ft.  brick  addition  to  its  factory  on  Factory  Ave. 

Kalamazoo,   Mich.— Fuller   &   Sons   Mfg.   Co.   plans  four- 
story,  61xl00-ft.  brick  addition  to  its  factory. 
„.  Chicago,  in.— Siegel-Hechinger  Packing  Co.,  910  West  38th 
St.,  will  build  two-story  56x6fi-ft.  brick  packing  plant  on  38th 
$25  000       Henschien,  Old  Colony  Bldg.,  Arch.    Estimated  cost, 

wiif'i?.'!^0'  1,1 — ,Pulvei;^ed  Manure  Co.,  Union  Stock  Yards, 
will    build    one-story,    85xl30-ft.,    brick    warehouse    at  West 
Morgan  and  25th  St.     Estimated  cost,  $15^000 
r,„J?hicalffo,I  Wheelock  &  Shank.  64  West  Randolph  St., 

pIans/or  B'?-.fLto5?r'  125xl25-ft.,  brick  and  concrete 
publishing  plant  for  Methodist  Book  Co.  at  Superior  and  Rush 
St.  E.  R.  Graham,  1018  South  Wabash  Ave.,  in  charge. 
e  AfMieoanS?;  "J-— (Official)— Contract  awarded  to  MEILING 
r  CQy\.15l  Nor4h  Clark  St.,  Chicago,  for  six-story  warehoust 
for  V5  heeling  Corrugating  Co.    Noted  Aug.  19. 

Chicago,  111.— Weller  Mfg.  Co.  will  build  two-story  ware- 
rrtfdcoS?O$20,0^0e.StnerAVe-    R-  A.  Kirkpatrick,  Arch.  Est,- 

h„  t,Pwrlai'  yl-:^u0ntliac^  awarded  to  V.  JOBST  &  SONS  CO. 
by  Oakford  &  Fahnestock  Co.  for  first  section  of  warehouse 
on  Commercial  St. 

no£M,V,wa"!!<:ee'  Wis.— Contract  awarded  to  BARNETT-REC- 
ORD  CO.,  Minneapolis,  Minn.,  at  $525,000  for  grain  elevator 
on  Kinnickimnic  River  for.  North  Western  R.R.  Co. 

Keokuk,  Iowa— G.  E.  Weissenburger,  John  Dillon  and  others, 
Y onkers  N.  Y  are  interested  in  establishment  of  plant  for 
manufacture  of  raw  steel.    Estimated  cost,  $90,000. 

Waterloo.  Iowa— Kelly  Mfg.  Co.,  Miles  and  McKinlev  St.. 
cost  TlOl'ooO        actory'  recently  destroyed  by  fire.  Estimated 

+  Waterloo,  Iowa — Contract  awarded  to  T.  S.  LEAKE  & 
CO.,  Chicago,  111.,  at  $180,000  by  Illinois  Central  R.R.  Co.  for 
improvements  to  its  shops. 

Minneapolis,  Minn. — J.  F.  McCrea  will  build  two-storv. 
cost    $ai5  00C0°nCre      warehouse  at  17  Western  Ave.  Estimated 

RVrnRnT"^    Minn —Contract     awarded     to  BARNET- 

Pmfr?h  Av. °>„Ml?>^a,po,,s' Xor  srain  elevator  at  Second  and 
fourth  Ave.  for  Pillsbury  Flour  Mill  Co. 

nla^0?^",:,-!  ,Kan  —  £ress  reports  state  Standard  Oil  Co. 
PnwLi  J U\]?  w,fr?ilous4:  Estimated  cost,  $50,000.  J.  W. 
.Powers,  St.  Joseph,  Mo.,  District  Mgr. 

snend'^nn'nn^T*---1-  I  Ca-Se  Threshing  Machine  Co.  will 
Thomal,  Mgr  construction  of  two-story  addition.     O.  J. 
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Missoula,  Mont. — Olson  &  Johnson  Co.  contemplates  build- 
ing warehouse.     Estimated   cost,  $20,000. 

Hannibal,  Mo. — Plans  being  prepared  for  plant  for  Hanni- 
bal Wire  Fabric  Co.    Estimated  cost,  $30,000. 

Kansas  City,  Mo. — White  &  Dean,  311  Bellefontaine  Ave. 
preparing  plans  for  two-storv,  65xl00-ft.  reinf orced-concrete 
garage  on  East  17th  St.    Estimated  cost,  $20,000. 

+Kansas  City.  Mo. —  (Official) — Contract  awarded  to  C.  C. 
PETERSON  &  SON,  Midland  Bldg.,  Kansas  City,  at  $12,000 
for  two-story  warehouse  for  Freeman  &  Duncan  Realty  & 
Transfer  Co.    Noted  Aug.  21. 

St.  Louis,  Mo. — Ford  Motor  Car  Co.  will  build  assembling 
plant  at  Sarah  St.  and  Forest  Park  Blvd.  Estimated  cost, 
$250,000. 

Argenta,  Ark. — Bids  will  soon  be  received  for  factory  for 
Arkansas  Fertilizer  Co.  for  manufacture  of  sulphuric  acid. 
Estimated  cost,  $100,000. 

Pine  Kind.  Ark. — Texas  Co.  will  build  oil  distributing 
plant.    Estimated  cost,  $15,000. 

+Dnllns.  Tex. — Contract  awarded  to  W.  C.  HEDRICK  CO., 
at  about  $40,000  by  D.  E.  Johnson  for  four-story,  brick  and 
concrete  storage  warehouse. 

El  Paso,  Tex  James  L.  Marr  is  having  plans  prepared  for 

warehouse.    Estimated  cost,  $65,000. 

Galveston,  Tex. — Plans  being  prepared  for  rebuilding  pack- 
ing plant  of  Armour  Packing  Co.,  recently  destroyed  by  fire. 
Building  will  be  two  stories,  reinforced  concrete.  Estimated 
cost,  $60,000.    E.  T.  Slaton,  Mgr. 

♦Henrietta,  Tex. — Contract  awarded  to  AUSTIN  BROS., 
Dallas,  at  about  $30,000,  for  factory  and  warehouse  for 
Henrietta  Window  Glass  Co. 

+Hoiiston,  Tex. — Contract  awarded  to  J.  STRADLER,  at 
$20,000  for  two-story  warehouse  at  Vine  and  Shea  St.  for 
J.  F.  Garret. 

San  Antonio,  Tex. — Luck  Tire  &  Mfg.  Co.,  according  to 
press  reports,  will  build  factory  for  manufacture  of  puncture 
proof  tires.     Estimated  cost,  $12,000. 

4-  Allen,  Okla. — Contract  awarded  to  A.  F.  VANDERSBLL, 
Oklahoma  City,  at  $10,000  for  oil  refinery  for  Allen  Commer- 
cial Club. 

Jennings,  Okla. — Plans  being  prepared  for  oil  refinery  for 
Mid-Continent  Refinery  Co.  with  capacity  of  2,500  bbl.  Esti- 
mated cost.  $100,000.    J.  J.  Fitzpatrick,  Pres. 

4. Salt  Lake  City,  Utah — Contract  awarded  to  BUELL  CON- 
STRUCTION CO.,  Chicago,  111.,  at  about  $75,000,  for  three- 
story  137xl66-ft.  concrete  warehouse  on  Second  South  St.  for 
Jennings  &  Hanna  Investment  Co.    Noted  Aug.  12. 

Seattle,  Wash. —  (Official) — Bids  will  be  received  about  Oct. 
1  by  Bebb  &  Gould,  Arch.,  for  eight-story,  72x242-ft.  building 
Cor  Times  Publishing  Co.    Noted  Aug.  5. 

Eugene,  Ore. — Allen  &  Lewis  Co.,  Portland,  will  build  two- 
story  warehouse  at  Fifth  and  Pearl  St.  Estimated  cost, 
$25,000. 

Portland,  Ore. — Oregon  Packing  Co.  purchased  7%  acre 
site  in  Kenton  factory  district  and  will  build  fruit  and  vege- 
table packing  plant.    Estimated  cost,  $125,000. 

Oakland,  Calif. — California  Steel  Co.  plans  steel  plant  on 
Harrison  St.,  near  First  St.    E.  H.  Frisell,  Pres. 

Pomona,  Calif. — Indian  Hill  Citrus  Association  will  build 
pre-cooling  plant.    Estimated  cost,  $50,000. 

Vietorville,  Calif. — Southwestern  Portland  Cement  Co., 
El  Paso,  Tex.,  will  build  new  plant  for  manufacture  of  cement. 
Estimated  cost,  $500,000. 

Halifax,  N.  S. — Imperial  Oil  Co.  plans  asphalt  plant  and 
fuel  oil  refinery.     Estimated  cost,  $400,000. 

Amherstburg,  Out. — Falls  Barron  Co.  has  plans  for  cold- 
storage  plant.    Cost,  $10,000. 

London,  Ont. — Wortman  &  Ward  Co.  has  plans  for  addi- 
tion to  its  pump  factory.    Estimated  cost,  $20,000. 

FEDERAL   GOVERNMENT  WORK 

Alterations — Boston,  Mass. — Bids  received  Sept.  14  by  Act- 
ing Supervising  Architect,  Washington,  D.  C,  for  new  parti- 
tions, alterations,  etc.,  in  the  U.  S.  Customhouse,  Boston.  Mass., 
from:  George  A.  Fuller  Co.,  Boston,  Mass.,  $11,136;  Neptune 
B.  Smyth,  Inc.,  New  York,  N.  Y.,  $9,889;  Conners  Bros.  Co., 
New  York,  N.  Y.,  $10,600.    Noted  Sept.  2. 

Elevator  Plant — Boston,  Mass. — Bids  will  be  received  until 
3  p.m.,  Oct.  8,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  electric  elevator  plant 
in  U.  S.  appraisers'  stores,  Boston,  Mass. 

+Post  Office — North  Attleboro,  Mass. — Contract  for  U.  S. 
post  office  at  North  Attleboro,  Mass.,  awarded  to  JAMES  A. 
MUNROE.  North  Attleboro,  at  $50,500.  Noted  July  8  and 
Aug.  19. 

Telephones,  Etc. — New  London,  Conn. — Bids  will  be  re- 
ceived until  11  a.m.,  Oct.  2,  by  H.  R.  Stanford,  Ch.,  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  four 
telephones,  electric  fixtures  and  wiring  at  Naval  Station,  New 
London. 

^rAir  Compressors — Buffalo,  N.  Y. — Bids  will  be  received 
until  2  p.m.,  Oct.  4,  by  Lighthouse  Inspector,  Buffalo,  N.  Y.,  for 
four  air-compressor  units  for  fog-signals  at  Cleveland  and 
Ashtabula,  Ohio. 

Post  Office — Gouverneur,  N.  Y. — Bids  received  Sept.  10  by 
Acting  Supervising  Architect,  Washington,  D.  C,  for  post 
office  at  Gouveneur,  N.  Y.,  (a)  limestone,  (b)  sandstone,  from: 
W.  H.  Fissell  &  Co.,  New  York,  (a)  $54,300,  (b)  $56,300;  James 
Devault,  Canton,  Ohio,  (a)  $52,000,  (b)  $53,750;  William  H. 
Egan,  New  York,  (a)  $52,888;  (b)  $53,900.    Noted  Aug.  5. 


Heating — New  York,  N.  Y. — Bids  received  Sept.  10  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Washington,  D.  C,  for  heating 
alterations  in  New  York  post  office,  from:  William  J.  Olvany, 
New  York,  $8,900;  Walker  &  Chambers,  New  York,  $8,760- 
Almirall  &  Co.,  New  York,  $8,345. 

Itoathouse — Oswego,  N.  Y. — Bids  will  be  received  until 
2  p.m.,  Oct.  4,  by  United  States  Coast  Guard,  Treasury  Dept., 
Washington,  D.  C,  for  boathouse  and  accessories  at  Oswego 
Coast  Guard  Station,  Oswego,  N.  Y.  D.  P.  Foley,  Act.  Capt. 
Commandant,  Coast  Guard. 

★  Stone  Repairs — Cold  Spring,  N.  J. — Lowest  bid  received 
for  stone  repairs  to  jetty  at  Cold  Spring  Inlet  was  that  of 
Coast  &  Lakes  Repairing  Co.,  New  York,  N.  Y.,  at  $29,520. 
Noted  Aug.  5. 

Post  Office — Monongahela,  Penn. — Bids  will  be  received 
until  3  p.m.,  Oct.  27,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  U.  S.  post  office  at 
Monongahela,  Penn. 

+Air  Compressors — Pittsburgh,  Penn. — Contract  for  air 
compressors,  gas  engine,  turbine,  electric-light  plant,  etc.,  at 
Lock  No.  6,  Monongahela  River,  awarded  to  HALL  STEAM 
PUMP  CO.,  Pittsburgh,  at  $4,444.    Noted  July  29  and  Sept.  9. 

+Houses — Pittsburgh,  Penn. — Contract  for  building  two 
brick  houses  for  lockkeepers  at  Dam  No.  10,  Ohio  River, 
awarded  to  E.  M.  EVERSON,  Brilliant,  Ohio,  at  $11,100.  Noted 
July  29  and  Sept.  9. 

Hr+Loek  Gates,  Etc. — Pittsburgh,  Penn. — Contracts  for  steel 
lock  gates,  valves,  and  lock-operating  machinery  at  Lock  No. 
6,  Monongahela  River,  awarded  to  THOMAS  CARLIN  SONS 
CO.,  Pittsburgh,  at  $7,600  for  Section  A,  and  to  UNION  FOUN- 
DRY &  MACHINE  CO.,  Pittsburgh,  at  $13,557  for  Section  B. 
Noted  July  29  and  Sept.  9. 

Dredging — Baltimore,  Md. — Bids  were  received  Sept.  15 
by  U.  S.  Engineer,  Baltimore,  for  dredging  in  rivers  and  har- 
bors on  east  shore  of  Chesapeake  Bay  from:  Maryland 
Dredging  and  Contracting  Co.,  Baltimore,  26.5c.  per  cu.yd. 
(recommended  for  acceptance);  Dorey  &  Miller  Co.,  Washing- 
ton, D.  C,  27.75c;  River  and  Harbor  Improvement  Co.,  Phil- 
adelphia, Penn.,  27c;  Norfolk  Dredging  Co.,  Norfolk,  Va., 
29c.     Noted  Aug.  19. 

+Derrick  Boat — Washington,  D.  C. — Contract  for  steel  der- 
rick boat  awarded  to  DRAVO  CONTRACTING  CO.,  Pittsburgh, 
Penn.,  at  $24,300.    Noted  July  29  and  Sept.  2. 

Grading — Washington,  D.  C. — Bids  will  be  received  until 

2  p.m.,  Oct.  4,  by  Secretary  of  District  Commissioners,  Room 
509  District  Bldg.,  for  approximately  19,500  cu.yd.  grading  on 
several  streets. 

Pumping  Unit — Washington,  D.  C. — Bids  will  be  received 
until  2  p.m.,  Oct.  11,  by  Commissioners  of  the  District  of 
Columbia  for  one  steam  turbine-driven,  centrifugal  pumping 
unit.    Capacity,  5,000,000  gal.  in  24  hr. 

+Post  Office — Charlotte,  N.  C. — James  A.  Wetmore,  Act. 
Superv.  Arch.,  awarded  contract  for  post  office  at  Charlotte, 
sandstone  construction,  to  J.  A.  JONES  &  CO.,  Charlotte,  at 
$207,000.     List  of  bids  noted  Sept.  16. 

♦Bulkhead  and  Dock — Charleston,  S.  C. — Lighthouse  In- 
spector awarded  contract  for  bulkhead  and  dock  for  Sixth 
District  lighthouse  depot  to  CHARLESTON  ENGINEERING 
&  CONTRACTING  CO.,  Charleston,  at  $8,745  and  $46,418  respec- 
tively.   Noted  Aug.  5. 

Cell  Fronts,  Locking  Devices — Atlanta,  Ga. — Bids  received 
Sept.  10  by  Superintendent  of  Prisons,  Dept.  of  Justice,  Wash- 
ington, D.  C,  for  steel  cell  fronts,  and  mechanical  locking 
device  at  U.  S.  Penitentiary,  Atlanta,  Ga.,  (a)  and  (b),  from: 
Mesker  Bros.  Iron  Co.,  St.  Louis,  Mo.,  (a)  $17,125,  (b)  $15,875; 
Van  Dorn  Iron  Works,  Cleveland,  Ohio,  (a)  $25,815,  (b)  $22,120; 
A.  F.  Wagner,  Architectural  Iron  Works,  Milwaukee,  Wis., 
(a)  $22,415,  (b)  $21,375. 

*+Post  Office — Palatka,  Fla. — Contract  for  post  office  at 
Palatka,  Fla.,  awarded  to  WESTCHESTER  ENGINEERING 
CO.,  White  Plains,  N.  Y.,  at  $39,562.    Noted  July  22  and  Sept.  9. 

Attendants'  Quarters — Tampa,  Fla. — Bids  were  received 
Sept.  20  by  Acting  Supervising  Architect,  Washington,  D.  C, 
for  construction  of  attendants'  quarters,  disinfecting  shed, 
oil  house  and  wharf  at  Tampa  Bav  from:  A.  Bassford, 
Tampa,  $53,740;  E.  Hart,  Norfolk,  Va.,  $52,110;  Algernon 
Blair,  Montgomery,  Ala.,  $54,000.     Noted  Aug.  26. 

Levee  Work — New  Orleans,  La. — Bids  will  be  received  until 
11  a.m.,  Sept.  28,  at  U.  S.  Engineer  Office,  Queen  and  Crescent 
Bldg.,  New  Orleans,  for  about  1,093,400  cu.yd.  earthwork  in 
Lower  Tensas  and  Atchafalaya  levee  districts. 

■fcPost  Office — Newcastle,  Ind. — Bids  will  be  received  until 

3  p.m.,  Oct.  27,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  U.  S.  post  office  at 
Newcastle,  Ind. 

Post  Office — Seymour,  Ind. — Bids  will  be  received  until  3 
p.m.,  Oct.  30,  by  James  A.  Wetmore,  Act.  Superv.  Arch., 
Treasury  Dept.,  Washington,  D.  C,  for  U.  S.  post  office  at 
Seymour. 

Structural  Steel — Leavenworth,  Kan. — Bids  received  Sept. 
10  by  Superintendent  of  Prisons,  Dept.  of  Justice,  Washington, 
D.  C,  for  structural  steel,  reinforcing  material,  etc.,  for  cell 
blocks  in  Leavenworth  Prison,  from:  Mesker  Bros.  Iron  Co., 
St.  Louis,  Mo.,  $43,575;  Crown  Iron  Works,  Minneapolis,  Minn., 
$4S,06S;  St.  Paul  Foundry  Co.,  St.  Paul,  Minn.,  $55,880. 

Canal — Powell,  Wyo. — Bids  will  be  received  until  2  p.m., 
Oct.  20,  by  United  States  Reclamation  Service,  Powell,  Wyo., 
for  canal  and  structures  on  the  Shoshone  Project,  Wyoming. 
Work  includes  560,000  cu.yd.  excavation,  1,400  cu.yd.  reinforced 
concrete,  9,000  sq.yd.  grouted  paving  and  placing  in  structures 
about  130  M.  ft.,  b.m.,  of  lumber.  A.  P.  Davis,  Ch.  Engr.. 
Reclamation  Ser. 

Building — Kirksville,  Mo. — Bids  will  be  received  until  Oct. 
28  by  Supervising  Architect,  Treasury  Dept.,  Washington,  D. 
C,  for  U.  S.  public  building  at  Kirksville,  Mo. 

Remodeling  Post  Office — Moberly,  Mo,- — Bids  will  be  re- 
ceived until  3  p.m.,  Oct.  15,  by  James  A.  Wetmore,  Act. 
Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C,  for  extension 
and  remodeling  of  U.  S.  post  office  at  Moberly. 
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■k+Post  Oflice — Grand  Junction,  Colo. — Contract  for  post 
office  at  Grand  Junction,  Colo.,  awarded  to  DIETER  & 
WENZEL  CONSTRUCTION  CO.,  Wichita,  Kan.,  at  $106,821. 
Noted  July  22  and  Sept.  2. 

Buildings — Bremerton,  Wash. — Bids  received  Sept.  11  by- 
Bureau  of  Yards  and  Docks,  Washington,  D.  C,  for  one  steel 
shell  house,  and  two  brick  magazines  at  Puget  Sound  Navy 
Yard,  from:  Booker,  Kiehl  cfr  Whipple,  Seattle,  $33,857;  Arvid 
Levergreen,  Seattle,  $36,440;  Martin  &  Dugan,  Seattle,  $34,913. 
Noted  Aug.  12. 

Naval  Improvement!* — Pearl  Harbor,  Hawaii — Bids  were  re- 
ceived Sept.  18  by  Bureau  of  Yards  and  Docks,  Washing- 
ton, D.  C,  for  improvements  at  Naval  Station,  Pearl  Harbor, 
consisting  of  wharf,  torpedo-boat  piers  and  marine  railway. 
Bids  were  asked  as  follows:  (a)  Wharf  complete,  (b)  piers 
Nos.  1,  2,  3  and  4;  (bl)  piers  Nos.  1,  2  and  3;  (b2)  piers  Nos. 
1  and  2;  (b3)  price  per  lin.ft.  increase  or  decrease  in  length 
of  concrete  piles.  Bids  were  received  from:  Spalding  Con- 
struction Co.,  Rialto  Bldg.,  San  Francisco,  Calif.,  (a)  $163,- 
966;  (b)  $118,943;  (bl)  $90,320;  (b2)  $61,503;  <b3)  $1.50. 
Hawaiian  Dredging  Co.,  Honolulu,  Hawaii,  (a)  $155,000;  (b) 
$113,953;  (bl)  $85,870;  (b2)  $58,800;  (b3)  $1.40.  •  John  Monk, 
Sharon  Bldg.,  San  Francisco,  Calif.,  (b)  $134,000;  (bl)  $119,- 
000;    (b2)   $86,000;   (b3)  $1.50. 

Town  Improvements — Anchorage,  Alaska — Townsite  of 
Anchorage,  Alaska,  under  supervision  of  Alaskan  Engineering 
Commission,  contemplates  town  improvements,  water  works, 
electric-power  plant,  telephone,  sewers  and  street  improve- 
ments. J.  G.  Watts,  Townsite  Engr.,  would  like  catalogs  and 
other  information. 

MISCELLANEOUS 

Drydock — Boston,  Mass. — Contract  will  probablv  be 
awarded  to  Holbrook,  Cabot  &  Rollins  for  drydock  bv  Execu- 
tive Council. 

Barge  Canal  Work — Albany,  N.  Y. —  (Official) — Bids  were 
received  Sept.  14  by  W.  W.  Wotherspoon,  State  Supt.  of  Pub. 
Wks.,  for  Contract  L.  Cryuga  and  Seneca  Canal:  Scott  Bros., 
Rome,  at  $59,928;  Chesley,  Earl  &  Heimbach,  Inc.,  Buffalo, 
$62,046,  and  Stanley  Construction  Co.,  Buffalo,  $63,061;  and  for 
Terminal  Contract  40:  J.  E.  Bishop,  Syracuse,  $25,515,  was 
low  bidder. 

Freight  Shed — New  York,  N.  Y. — (Borough  of  Brooklyn) — 
(Official) — Bids  will  be  received  until  noon,  Oct.  1,  by  R  A  C 
Smith,  Comr.  of  Docks,  Pier  A,  Manhattan,  for  Contract  No. 
1473  for  freight  shed  on  pier  near  35th  St. 

Freight  Shed — New  York,  N.  Y. —  (Borough  of  Brooklyn) — 
(Official) — Snare  &  Triest,  New  York,  at  $213,370,  low  bidder 
for  dock  freight  shed  on  pier  at  30th  St.    Noted  Sept  .9. 

Pier — New  York,  N.  Y. —  (Borough  of  Brooklyn) — Sink- 
ing Fund  Commission  will  build  new  pier  near  pier  at  Dream- 
land Park,  Coney  Island.     R.  A.  C.  Smith,  Dock  Comr. 

+Ballast — New  York,  N.  Y. —  (Borough  of  Manhattan) — 
(Official) — Contracts  awarded  bv  Public  Service  Commission  to 
UPPER  HUDSON  STONE  CO.,  at  $228,010  for  (a),  and  to 
HAVERSTRAW  CRUSHED  STONE  CO.,  at  $26,320  for  (b),  for 
stone.  Contract  (c),  awarded  by  Commission  to  Upper  Hud- 
son Stone  Co.  withdrawn  and  bids  will  be  readvertised.  Noted 
Sept.  16. 

Extending  Pier — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Official) — Bids  will  be  received  until  noon,  Sept.  28, 
by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier  A,  Manhattan,  for 
extending  Pier  22,   near  Jay  St.,  North  River. 

Creek  Improvements — North  Tonawanda,  N.  Y. — Bids  were 
received  by  Superintendent  of  Public  Works  for  improving 
Sawyer's  Creek:  H.  S.  Kerbaugh,  Inc.,  Buffalo,  $9,800,  and 
Eastover  Construction  Co.,  Inc.,  Utica,  $10,200. 

+Jetties — Atlantic  City,  N.  J. — Contract  awarded  to  J  W 
INGERSOLL,  at  $22,03  4,  for  jetties  at  Iowa  and  Boston  Ave' 
John  W.  Hackney,  City  Engr. 

Inland  Waterway — Brielle,  N.  J. — Bids  will  soon  be  received 
by  New  Jersey  State  Commerce  &  Navigation  Board  for 
Barnegat  Bay-Manasuan  River  inland  waterway,  to  form  link 
in   Cape  May  canal. 

Pier — Camden,  N.  J. — Harbor  Commissioner  plans  pier  at 
28th  St.    L.  E-.  Farnham,  City  Engr. 

Meter  Repair  Station — Newark,  N.  J. — Bids  will  be  re- 
ceived until  Sept.  30  for  meter  repair  station  at  14th  Ave 
and  South  Eighth  St.  for  Water  Department.  M.  R.  Sherrerd 
Ch.  Engr.    Estimated  cost,  $21,000. 

Bulkhead — Eddystone,  Penn. — Baldwin  Locomotive  Works 
contemplates  bulkhead  on  Delaware  River.  Estimated  cost, 
$200,000. 

Flood  Proteetion — Erie,  Penn. — Surveys  being  made  for 
improvement  of  Mill  Creek  by  Farley  Gannett,  Harrisburg 
B.  E.  Briggs,  City  Eng.     Noted  Aug.  26. 

Dam — Green  Lane,  Penn. — State  surveyors  making  sur- 
veys for  rebuilding  Klondike  dam,  which  was  recently  broken. 

Coal  Storage — Philadelphia,  Penn. — Bids  will  be  received 
until  Sept.  30  for  coal  storage  and  appliances  for  Queen 
Lane  pumping  station,  at  Ridge  Ave.  and  School  Lane  for 
Department  of  Public  Works.     J.   S.  Ely,  Asst.  Engr. 

Superstructures — Philadelphia,  Penn. — Bids  will  be  re- 
ceived until  Oct.  31  by  A.  M.  Taylor,  Dir.  Dept.  of  City  Transit 
for  superstructures  of  Frankford  Elevated  line. 

+Tunnel — Rittersville,     Penn. —  (Allentown     post  office)  

Contract  awarded  to  W.  A.  STEIN  &  CO.  for  concrete  tunnel 
at  State   Homeopathic  Hospital. 

+BulkhendN — Jacksonville,  Fla. — Contract  awarded  to 
WADE,  POWERS  &  WADE,  Jacksonville,  for  sheet  steel  pil- 
ing and  wood  work  for  bulkhead  for  Commodore's  Point 
Terminal  Co.     Noted  Aug.  12. 

+Canal — Parish,  Fla. — Contract  awarded  to  EDGAR 
CHAPMAN,  Plant  City,  at  about  $1254)00,  for  canal  work  in 
Gamble  Creek  Drainage   District.     Noted  July  29. 

Barge  Line — Shreveport,  La. — Press  reports  state  Shreve- 
port  contemplates  barge  line  between  Shreveport  and  New 
Orleans.     J.    B.    Arkis   and    J.    B.    Atkins,  interested 


Underground  Passage — Cincinnati.  Ohio — Joseph  G.  Stein- 
hamp  &  Bro.,  Cincinnati,  and  B.  Kingston  Hall,  New  York, 
JN.  Y .,  prepared  preliminary  plans  for  underground  parking 
system  for  automobiles. 

Levee  Bonds — Portsmouth,  Ohio — Bonds  for  $70,000  for 
levee  work  will  be  sold  Oct.  5  by  George  L.  Gableman,  City 
Audr. 

Soldiers  Monument — Bloomfield,  Ind. — Green  County  Coun- 
cil voted  $25,000  bonds  for  soldiers'  monument. 

Dock — Peoria,  111. — Citizens  contemplate  dock  at  Cedar  St 
and  river. 

Harbor  Improvements — Milwaukee,  Wis. — Harbor  Commis- 
sion will  ask  for  appropriation  of  $200,000  for  harbor  im- 
provements. 

,  Wall — Muscatine,    Iowa — Vertical    sea    wall    will  be 

built  along  Mississippi  River.    J.  Kimball,  Davenport,  Engr. 

Ditch— Mankato,  Minn. --County  Ditch  No.  38  will  be  built 
at  estimated  cost  of  $98,107.     It  will  be  28  miles  long. 

Drainage— -Strong  City,  Kan.— Surveys  made  for  drainage 
district  in  Chase  County.  6 

Drainage— Tekamah,  Neb.— (Official)— Bids  will  be  received 
"?n  'i,r°;1,  i°Ql-  2'  by^.Towl  Engineering  Co.,  Omaha,  for 
MJO.OOO  cu.yd.  of  excavation  on  old  ditches  and  300,000  cu  yd 
of  new  excavation.  ' 

Drainage— Harrison ville,  Mo.— Citizens  of  Cass  and  Bates 
counties  plan  drainage  district  to  drain  about  20,000  acres 
along  Grand  River.  J.  H.  McCulloh,  Garden  City,  inter- 
ested.    Estimated   cost,  $250,000. 

Flood  Proteetion— Kansas  City,  Mo.— Surveys  will  be  made 
tor  Hood  protection  work  on   Turkey  Creek. 

Subway— St.  Louis,  Mo.— St.  Louis  Subway  &  Elevated 
Corporation  being  formed  and  will  build  subway  to  down- 
town section  James  p.  Houseman,  F.  E.  Niesen,  Bank  of 
Commerce  Bldg  J.  E.  Hereford,  Pres.  Trust  Co.  of  St.  Lou  i  ' 
County,  and  others,  interested. 

;  Ditches— Pocahontas,    Ark. —  (Official)— Bids    will    be  re- 

l|1Vabont  m  vn"  111  TVZ'  J?^Son "for  ditches  in  Township 
is,  about  83,371  cu.yd.  of  earth  removal. 

Wharf— Beaumont,   Tex.— According  to  press  reports  bids 

ssss-ongssSija        Dock  & 

C^ff^^^^S^,^  ?30'000  sold  *>y  Hewitt 

Maryhill,   Wash.— Concrete   dock   will   be   built  by 
Portland  Dock  Commission.  u   1  u> 

Swimming  Pool— Spokane,  Wash.— City  Council  plans  swim 
ming  pool   at  estimated  cost  of  $10,000.     G.   w!  Duffyf^ity 

STEANlfTt'jimn'  Contract  awarded  to  J.  A.  BACK- 

.re ain u,  at  $12,150,  for  municipal  dock  at  Stark  St 

wn,'tL<olLeefTiArbuckl4ei,iCalif—  Contracts   awarded    for  levee 
work   as   follows:     ASA   KALFSRECTC    at    «4  ™?    fXt.       „  i 
along  Baldson  lands;  W.  T    W ILKINS '  &  SON    at  S8  040  for 
work  from  Saehreiter  line  on  Sycamore  slough  to*  Hannum 
bridge,  and  to  W.  T.  WILKINS,  at  $4,500  for  work  in  DisWot 

BUILDINGS 

awfrdedTw0npT«HOP^C0^ract  .  for,  municipal  building 
$50  000  '  BISHOP  CO"  Worcester,  Mass.    Estimated  cost, 

Boston,  Mass. — Bids  will  be  received  bv  City  Hospital  De- 
^u^fSen^iTt,  "Lin.  addUi°nS  t0  "  Wtals.  VeUs  & 

TTiABS?t0-?:  ^aB'~°2n}TTCX^l  store  and  office  building  for 
w;fTMp7n  awarded  JAMES  BLACK  MASONRY  &  CON- 
1KACITNG  CO.,  Boston.     Noted  July  29. 

™  ^t,H?S«rnf    MoSS  C,onJtrac.ti  ,for    Administration  Building 

on  Fruit  St.  for  General  Hospital  awarded  NORCROSS  BROS. 
Tremont  Bldg.,  Boston.  Estimated  cost,  $150,000.  1 
Brockton,  Mass. — Bids  will  be  received  about  Oct.  5  for 
theater,  store  and  office  buildnig  for  Crescent  Amusement 
Co..  Boston.    Estimated  cost,  $400,000. 

«+  +I,roi;kIo.n,  Mass.— Contract  for  theater  at  Main  and  School 
St.  for  Empire  Theater  Co.  awarded  DAVID  IRVING  CO  31 
High  St.     Estimated  cost,  $40,000.  61 

+Cambrldge,  Mass.— City  of  Cambridge  awarded  contract 
ir$78?0P00U1N^dbK.  ^r86  t0  WALSH  BR°S-  CambrIdse, 

Chelsea,  Mass. — Bids  will  be  received  by  the  Mayor  until 
Sept.  30  for  three-story  addition  to  Williams  School.  Esti- 
matte?  T°?st\  $112.000.  Wilham  &  Hopkins,  Bo.Uon  Arch 
Noted  July  29. 

.1^hioo,p,ee•  Mass.— Congregation  St.  Stanislaus  Polish  Church 
will  build  new  school.    Lawrence  Cyman,  ^astor. 

Dan  vers,  Mass. — Town  plans  to  build  h  -h  school  Esti- 
mated cost,  $130,000. 

Dedham,  Mass. — Bids  will  be  received  un  il  Sept  25  by 
James  G.  Hutchison,  Arch.,  101  Tremont  St..  Boston  for  build- 
ing for  Deham  Masonic  Lodge.    Estimated  cost,  $40,000. 

Foxboro,  Mass — Bids  were  received  for  connecting  cor- 
ridor at  Foxboro  State  Hospital  for  Commonwealth  of  Massa- 
chusetts as  follows:  James  A.  Munroe,  $42,812-  C  S  Cunning- 
ham &  Sons  Construction  Co.,  $42,812;  D.  L.  Shepherd,  $44,000 


+  1  ynii,  Mass. —  (Official) — Contract  for  three-story,  104x 
133-ft.,  market  building  for  J.  B.  Blood  &  Co.  Ellis  and  Sils- 
bee  St.,  awarded  TURNER  CONSTRUCTION  CO.,  11  Broadway 
New  York. 

Marlboro,  Mass. — School  Committee  approved  plans  of  J. 
F.  Simpson,  Arch.,  Newark,  N.  J.,  for  new  school.  Estimated 
cost,  $40,000. 

+New  Bedford,  Mass. — Contract  for  Maternity  Building  at 
St.  Lukes  Hospital  awarded  J.  W.  BISHOP  CO..  Worcester 
Estimated  cost,  $50,000. 
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Salem,  Mass. — Naumkeag  Steam  Cotton  Co.  will  build  office 
building-  at  Congress  and  Lynch  St.     Estimated  cost,  $53,000. 

Worcester,  Mass  Burgess  &  Land,    Boston,   Mass.,  plans 

seven-story  business  block  at  Federal  St.  and  Allen  Court. 

+r*rovidence.  R.  I. — Contract  for  18-room  school  at  Beau- 
fort St.  and  Mt.  Pleasant  Ave  awarded  HOPE  BUILDING  CO., 
87  Weybosset  St.,  Providence,  at  $144,435.    Noted  Aug.  26. 

Providence,  R.  I. — Bids  will  soon  be  received  for  two-story, 
12Sxl39-ft.,  church  for  Central  Baptist  Society.  Jackson, 
Robertson  &  Adams,  1216  Turks  Head  Bldg.,  Arch. 

■^-Albany,  N.  Y. —  (Official) — Bids  will  be  received  until 
3  p.m.,  Oct.  5,  by  Trustees  of  Public  Buildings,  Executive 
Chamber,  Capitol,  Albany,  for  alterations  in  Capitol.  Noted 
Aug.  12. 

East  Aurora,  N.  Y. — Plans  prepared  bv  Harris  &  Merritt, 
Arch.,  Buffalo,  for  high  school.     Estimated  cost,  $110,000. 

Hieksville,  IV.  Y. — Plans  being  prepared  bv  Holmes  & 
Winslow,  Arch.,  103  Park  Ave.,  New  York,  for  building  for 
Bank  of  Hieksville. 

New  York,  IV .  Y. —  (Borough  of  Manhattan) — Plans  pre- 
pared by  William  H.  Birkmire,  Arch.,  for  12-story  mercantile 
building  at  53-57  West  23d  St.  through  to  34  West  24th  St. 
for  Nameloc  Co.    Estimated  cost,  $300,000. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Plans  pre- 
pared by  Ernest  Flagg,  Arch.,  for  eight-story  hospital  on 
Broad  St.    Estimated  cost,  $150,000. 

+  New  York,  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  office  building  at  42d  St.  and  Madison  Ave.  for 
August  Heckscher.  576  Fifth  Ave.,  awarded  to  RUSSELL  B. 
SMITH,  305  Madison  Ave.    Estimated  cost,  $600,000. 

+New  York.  N.  Y. —  (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  loft  building  at  27  Cliff  St.  for  27  Cliff  Street 
Corporation,  431  West  14th  St.,  awarded  STANDARD  CON- 
CRETE STEEL  CO.,  413  East  31st  St.  J.  S.  Maher,  431  West 
14th  St.,  Arch. 

Rochester,  N.  Y. — Plans  being  prepared  by  Komes  & 
Kauzor,  Arch.,  Pittsburgh,  Penn.,  and  C.  W.  Eldridge,  Assoc. 
Arch.,  Rochester,  for  parish  house  and  church  for  Holy  Rosary 
congregation.     Estimated  cost,  $60,000. 

Bayonne,  N.  J. — Board  of  Education  plans  to  rebuild  Public 
School  No.  4.    Estimated  cost,  $130,000.    Noted  July  29. 

Elizabeth,  N.  J. — National  Bank  of  Elizabeth  contemplates 
new  building.    Estimated  cost,  $75,000. 

Jersey  City,  N.  J. — Date  for  receiving  bids  for  county  jail 
for  Hudson  County  extended  to  3  p.m.,  Oct.  7.    Noted  Sept.  2. 

+Jersey  City,  N.  J. — Contract  for  Public  School  No.  5.  Smith 
and  Robert  St.,  North  Bergen,  awarded  J.  J.  MARIONE  CON- 
STRUCTION CO..  at  $65,480. 

Newark,  N.  J. — Members  of  Salaam  Temple,  Nobles  of 
Mystic  Shrine,  contemplate  mosque.  Estimated  cost,  $250,000. 
A.  C.  Snyder,  Second  Ave.,  Chn.  Bldg.  Com. 

Philadelphia.  Penn. — Abel  Bottoms'  &  Sons  Co.,  at  $59,989, 
submitted  the  lowest  bid  for  addition  to  Mclntyre  School,  39th 
and  Gordon  St. 

^Philadelphia,  Penn. — Contract  for  police  and  fire  station 
at  Huntington  Park  Ave.  and  Schuyler  St.  awarded  HARRY 
H.  WEHMEYER,  Philadelphia,  at  $104,000. 

Pittsburgh,  Penn. — Braddock  General  Hospital  plans  three- 
story  addition.     Estimated  cost,  $80,000. 

AVilkes-Barre.  Penn. — Plans  being  revised  by  Sturdevant  & 
Poggi,  Arch.,  Coal  Exchange  Bldg.,  for  Masonic  Lodge  Build- 
ing.   Estimated  cost,  $75,000. 

+Prineeton.  AV.  Va. — Board  of  Education  awarded  contract 
for  school  at  Konah  and  Richie  St.  to  JAMISON  &  KARNS, 
Princeton.     Estimated  cost,  $65,000. 

Winston-Salem,  N.  C. — B.  S.  Womble  plans  business  build- 
ing on  West  Fourth  St.  near  Cherry  St.  Estimated  cost, 
$40,000. 

Chattanooga,  Tenn.— Plans  being  considered  by  Congre- 
gational Church  for  new  building.  Estimated  cost,  $50,000. 
C.  H.  Meyers,  Pastor. 

Glasgow,  Ky. — According  to  press  reports  hotel  will  be 
built  on  Green  St.     Estimated  cost,  $50,000. 

Canton,  Ohio — Bids  will  be  received  about  Oct.  1  for  high 
school.  Estimated  cost,  $700,000.  N.  C.  Lane,  Clk.,  Bd.  of 
Education. 

Cincinnati,  Ohio — Bids  will  be  received  until  Sept.  25  by 
Harrv  Hake  and  Charles  H.  Kuck,  Arch.,  1105  Cincinnati  & 
Suburban  Bell  Telephone  Bldg.,  for  bank  and  office  building 
for  Provident  Savings  Bank  &  Trust  Co.  Estimated  cost, 
$100,000. 

■(■Cleveland,  Ohio — JAMES  L.  STEWART,  Cleveland,  award- 
ed contract  for  addition  to  Hollenden  Hotel,  Superior  and 
East  Sixth  St.    Estimated  cost,  $200,000.     Noted  Aug.  26. 

+CIeveland,  Ohio — Contract  for  school  on  Aetna  Rd.  for 
Congregation  of  Christ  awarded  E.  CONVERSE,  Massillon,  at 
$45,000.     Noted  Aug.  12. 

Dayton,  Ohio — Preliminary  plans  prepared  by  Albert  Pretz- 
inger  and  Edward  P.  Musselman,  Arch.,  for  three-storv  school. 
Estimated  cost,  $150,000.    C.  J.  Schmidt,  Clk.,  Bd.  of  Education. 

+Ironton,  Ohio — Contract  for  hotel  and  store  building  for 
Ironton  Hotel  Co.  awarded  to  REED  CONSTRUCTION  CO., 
Charleston,  W.  Va.    Estimated  cost,  $175,000. 

Marion,  Ohio — Bids  will  be  received  until  noon,  Oct.  2,  by 
Jeanette  L.  Hutchinson,  Clk.,  Bd.  of  Education,  for  high 
school.    Marriott,  Allen  &  Hall,  Columbus,  Arch. 

Portsmouth,  Ohio — Ritter  Bates  will  build  hotel  on  Gallia 
St.  west  of  Gay  St.     Estimated  cost,  $250,000. 

Youngstowu,  Ohio — Plans  being  prepared  by  Knox,  Elliott, 
1248  Rockefeller  Bldg.,  Cleveland,  for  hotel,  theater  and  store 
building  for  Realty  Trust  Co.     Estimated  cost,  $300,000. 

Zanesville,  Ohio — Armeo  Athletic  Club  contemplates  club 
house  and  grandstand.  Estimated  cost,  $50,000.  C.  M.  Bowlby, 
Corry  St.,  Arch. 

Columbus,  Ind. — Graham  &  Hill,  Arch..  Indianapolis,  re- 
tained to  prepare  plans  for  temple  for  St.  Johns  Lodge  of 
Masons.    Estimated  cost,  $40,000. 


Indianapolis,  Ind. — Preliminary  plans  being  prepared  by 
Rubush  &  Hunter,  Arch.,  for  three-storv  building  for  Masonic 
Scottish  Rite   Temple  Association.     Estimated  cost,  $500,000. 

Tcrre  Haute,  Ind. — Plans  being  prepared  by  A.  Hubbard, 
Arch.,  Champaign,  111.,  for  building  for  Masonic  Temple  Asso- 
ciation. Estimated  cost,  $100,000.  J.  N.  Hickmaln  1210 
Wabash  Ave.,  Chn.  Bldg.  Com. 

Grand  Rapids.  Mich. — Bids  will  be  received  by  State  Mili- 
tary Board  until  9  a.m.,  Sept.  29,  for  armory  for  Grand  Rapids 
Battalion.    Williamson  &  Crow,  Arch. 

Chicago,  111. — Plans  prepared  for  dormitory  for  Garrett 
Biblical  Institute.    Estimated  cost,  $150,000. 

Chicago,  111 — Plans  being  prepared  by  J.  B.  Dibelka,  State 
Arch.,  128  North  Fifth  Ave.,  for  five-story  armory  for  First 
Cavalry,  I.  N.  G.  Estimated  cost,  $200,000.  Holabird  &  Roche 
104  South  Michigan  Ave.,  Consult.  Arch. 

+Galeshurg,  111. — Contract  for  seven-story  office  building 
at  Kellogg  and  Main  St.  awarded  HENRY  W.  HORST  CO., 
Rock  Island. 

+Eaii  Claire,  Wis. — Contract  for  city  hall  awarded  HOEPP- 
NER  &  BARTLETT,  Eau  Claire,  at  $65,000.    Noted  Aug.  19. 

+Sheboygan,  Wis. —  (Official) — Contract  for  citv  hall  award- 
ed by  Board  of  Public  Works  to  IMMEL  CONSTRUCTION  CO., 
Fond  du  Lac.    Estimated  cost,  $115,000.    Noted  Sept.  9. 

I'nion  Grove,  Wis. — State  Control  Board  plans  home  for 
feeble-minded.    Estimated  cost,  $200,000. 

Watertown,  Wis. — Bids  will  be  received  bv  A.  Frattinger, 
Chn.,  Bldg.  Com.,  until  7  p.m..  Oct.  11,  for  hig'h  school.  Esti- 
mated cost,  $100,000.  Parkinson  &  Dockendorff,  La  Crosse, 
Arch. 

+  Amos.  Iowa — (Official) — Contract  for  science  hall  at  Iowa 
State  College  awarded  J.  B.  EVANS  CONSTRUCTION  CO., 
Mexico.  Mo.,  at  $49,280.  W.  H.  Gemmill,  Secy.  Noted  Sept. 
2  and  9. 

North  Washington.  Iowa — Plans  being  prepared  by  Anton 
Dohmen.  Arch.,  525  First  National  Bank,  Milwaukee,  Wis.,  for 
48x84xl50-ft.  brick  church  for  Immaculate  Conception  con- 
gregation. 

Ottumwa,  Iowa — Ottumwa  Stock  Co.  plans  to  build  hotel. 
Estimated  cost,  $150,000. 

Sioux  City,  Iowa — Plans  being  prepared  by  W.  L.  Steel, 
Sioux  City,  and  Purcell  &  Elmslee,  Arch.,  422  Auditorium 
Bldg.,  Minneapolis,  Minn.,  for  courthouse  for  Woodbury 
County.     Estimated  cost,  $500,000. 

+Tipton,  Iowa — County  Commissioners  awarded  contract 
for  county  house  to  GUARANTEE  CONSTRUCTION  CO.,  Cedar 
Rapids,  at  $44,714.    Noted  Aug  19. 

AA'aterloo,  Iowa— BLACKHAWK  CONSTRUCTION  CO., 
Waterloo,  at  $50,000,  awarded  contract  for  freight  depot  for 
Waterloo,  Cedar  Falls  &  Northern  R.R. 

Minneapolis.  Minn. — Bids  being  received  bv  Buechner  & 
Orth.  Arch.,  500  Shubert  Bldg.,  St.  Paul,  for  a  theater  for  M.  L. 
Cohen  &  Co.,  239  Nicolett  Ave.    Estimated  cost,  $80,000. 

Minneapolis,  Minn. — Finkelstein  &  Rubens  will  build 
motion-picture  theater  .  Estimated  cost,  $75,000. 

St.  Paul,  Minn. — Plans  prepared  by  Buechner  &  Orth,  Arch., 
500  Shubert  Bldg.,  for  theater  hotel  and  store  building  for 
Herman  L.  Benz,  409  Jackson  St. 

St.  Paul,  Minn. —  (Official) — Bids  will  be  received  about  Oct. 
15  for  a  building  at  Cedar  and  Central  St.  for  Minnesota  State 
Historical  Society.     Noted  July  1. 

Columbia,  Mo. — T.  B.  Hall  will  build  theater  at  Ninth  and 
Cherry  St.     Estimated  cost,  $10,000. 

Kansas  City,  Mo. — Plans  being  prepared  by  Carl  Boiler  & 
Bro.,  Arch.,  Gavetv  Bldg.,  for  business  building  for  Altman 
Realty  Co.,  320  Altman  Bldg.    Estimated  cost,  $100,000. 

+  Vrgenta,  Ark. — Contract  for  Matthews  Building  at  Second 
and  Main  St.  awarded  L.  COLLAMORE,  Little  Rock,  at  $75,000. 

Beaumont,  Tex. — Plans  being  prepared  by  Cook  &  Co., 
Arch.,  for  seven-storv  hotel  at  Pearl  and  Croc'kett  St.  for 
Likens  Ogden.     Estimated  cost,  $85,000. 

Corsicana,  Tex. — J  C.  Joplin  &  Bros.  .Houston,  at  $70,858. 
low  bidder  for  hospital  dormitory  for  Texas  State  Orphan's 
Home  Association.    Noted  Aug.  12. 

Galveston.  Tex. — Galveston  Natatorium  Co.  being  organ- 
ized with  capital  stock  of  $175,000  to  build  four-story  rein- 
forced-concrete  natatorium. 

Lamesa,  Tex. — Taxpayers  of  Dawson  County  voted  to  issue 
$43,000  bonds  for  new  courthouse. 

AA'aco,  Tex. — Work  will  soon  be  started  on  new  building 
for  Texas  Telephone  Co.     Estimated  cost,  $80,000. 

Pueblo,  Colo. — Election  will  be  held  Nov.  2  to  vote  for 
$300,000  bonds  for  new  city  hall.    J.  M.  Jackson,  City  Clk. 

+Douglas.  Ariz. —  (Official) — Contract  for  two  scbools  and 
addition  to  high  school  awarded  to  T.  B.  STEWART,  Phoenix, 
at  $70,500.    Noted  July  8. 

Tucson,  Ariz, — Plans  are  being  prepared  by  Sidney  Mash- 
bir,  Arch.,  for  city  hall.    Bonds  for  $50,000  voted  for  purpose. 

Seattle,   Wash. — Plans    being   prepared    by    F.    F.  Travis, 

Arch.,  for  five-story,  120x215-ft.,  hospital  near  Seattle. 

+Seattle,  AVash. — Contract  for  seven-story  hotel  for  Im- 
perial Hotel  Co.  awarded  PUGET  SOUND  CONSTRUCTION  CO., 
Central  Bldg.,  Seattle,  at  $135,000. 

AVoodburn,  Ore. — Citizens  voted  to  issue  $40,000  bonds  for 
school. 

Berkeley,  Calif. —  (Official) — Contracts  awarded  for  build- 
ing to  be  known  as  Benjamin  Ide  Wheeler  Hall  at  University 
of  California  as  follows:  Excavation  and  concrete,  COLLMAN 
&  COLLMAN,  $96,913;  steel.  PACIFIC  ROLLING  MILL  CO.. 
$49,420;  steel  erection,  CALIFORNIA  CONSTRUCTION  CO., 
$11,475.    Noted  July  29. 

Susan vi lie,  Calif. — Board  of  Supervisors  awarded  contract 
for  courthouse  to  JAMES  L.  MCLAUGHLIN,  San  Francisco,  at 
$77,797. 

Yisalia,  Calif. — City  plans  to  build  auditorium. 
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Starting;  with  this  week's  issue  we  are  making:  under  our  regular  heading's 
subheadings  to  cover  two  different  classes  of  work — one  to  read,  "Proposed 
Work,"  and  the  other,  "Bids  In  and  Contracts  Awarded."  The  subscriber  inter- 
ested in  contracts  awarded  will  therefore  not  find  it  necessary  to  go  through  the 
entire  list  to  find  out  what  contracts  are  closed  and  what  are  pending. 


RAIL  WAYS — STEAM  AND  ELECTRICAL 

Proposed  AA'ork 

Connecticut — Connecticut  Co.,  New  Haven,  Conn.,  will  ex- 
tend its  double-track  line  on  Main  St.,  East  Hartford.  C.  H. 
Chapman,  Mgr. 

New  York — Buffalo  &  Depew  Ry.  Co.  has  asked  Council 
for  franchise  for  extension  of  its  line  from  Ellicott  Rd.  and 
Central  Ave.  to  New  York  Central  R.R.  tracks.  G.  A.  Ricker, 
Ch.  Engr. 

New  York — International  Ry.  Co.,  Buffalo,  N.  Y.,  plans  lines 
as  follows:  Between  Sycamore  and  William  St.,  in  1916; 
between  William  and  Seneca  St.  in  1917;  between  Sycamore 
and  Perry  St.  in  1918  and  East  Ferry  St.  and  Kensington  Ave. 
in  1919,  about  three  miles  in  all.    E.  G.  Connette,  Pres. 

New  York — International  Ry.  Co.,  Kenmore,  N.  Y.,  will 
double-track  its  main  line  in  Kenmore.  J.  C.  Sheldon,  Buffalo, 
Pur.  Agt. 

New  York — Western  New  York  &  Pennsylvania  Traction 
Co.,  Olean,  N.  Y.,  plans  extension  from  Westons  Mills  to 
Cuba  Lake.    I.  W.  Miller,  Oleon,  Gen.  Mgr. 

New  Jersey — Salem-Pennsgrove  Traction  Co.,  Salem,  N.  J., 
has  asked  Council  for  franchise  for  construction  of  line 
between  Salem  and  Pennsgrove.    Noted  Aug.  26. 

Pennsylvania — Phoenixville,  Valley  Forge  &  Strafford  Elec- 
tric Co.,  Phoenixville,  Penn.,  has  plans  for  extension  of  its 
line  from  Valley  Forge  to  a  connection  with  Philadelphia 
&  Western  Ry.  at  Bridgeport,  about  seven  miles.  Thomas  E 
O'Connell,  Phoenixville,  Pres.,  and  Gen.  Mgr. 

Virginia — Richmond,  Rappahannock  &  Northern  Ry.  Co., 
Richmond,  Va.,  have  had  surveys  made  for  proposed  line  from 
West  Point  to  Urbanna.    Warner  Moore,  Pres.    Noted  Aug.  19. 

AVest  Airginia — Glade  Creek  Coal  Co.,  Fayetteville,  W.  Va., 
will  build  railway  from  Ephraim  Creek  to  mine  near  Lands- 
burg,  about  11  miles. 

AVest  Airginia — Virginia  Ry.  Co.,  Winding  Gulf,  Va.,  en- 
gaged E.  M.  Merrill,  Raleigh  County  Bank  Bldg.,  Beckley,  W 
Va.,  as  engineer  for  work  on  Winding  Gulf  coal  property. 

North  Carolina — Carolina  &  Northwestern  Ry.,  Newton 
N.  C.,  will  improve  its  roadbed  by  straightening  its  line  and 
raising  tracks.    J.  W.  Fletcher,  Jr.,  Chester,  S.  C,  Ch.  Engr. 

North  Carolina — Virginia  Lumber  &  Box  Co.,  Goldsboro 
N.  C,  will  build  railway  from  Sevensprings  to  Goldsboro  W 
L.  Muser,  Petersburg,  Va.,  Pres. 

South  Carolina — Blue  Ridge  Ry.  Co.,  Walhalla,  S.  C,  plans 
extension  from  West  Union  to  tunnel  through  Stumphouse 
Mt.    J.  R.  Anderson,  Anderson,  S.  C,  Supt. 

South  Carolina — Charleston-Southern  Rv.  Co.,  Charleston 
S.  C,  will  build  steam  or  electric  railway  from  Charleston 
to  Hutchinson  Island,  about  86  miles.  Bright  Williamson 
Darlington,  Pres. 

Georgia — Americus,  Hawkinsville  &  Eastern  Ry.,  Americus 
Ga.,  plans  to  build  a  railway  from  Americus  to  Hawkinsville 
via  Byromville,  about  55  miles.  J.  S.  Morton,  Americus 
interested.  ' 

Georgia— Wrightsville,  Odrian  &  Lyons  Ry.,  Adrian,  sold 
to  F.  J.  Garbutt,  Sandersville,  Ga.    The  line  will  be  completed. 

Tennessee — H.  H.  Mayberry,  Nashville,  Tenn  interested 
in  railway  from  Edgefield  Junction  (Edenwold  post  office) 
to  Springfield.  ' 

Kentucky — Yellow  Poplar  Lumber  Co.,  Pikeville,  Ky  will 
build  narrow  gage  railroad  to  its  lumber  mill  on  Shelby  Creek. 

Ohio—Mansfield  Public  Utilities  Co.  purchased  Mansfield 
Ry.,  Light  &  Power  Co.,  Mansfield.  Frederick  Hertenstein 
Cincinnati,  Pres.  ' 

Indiana— Erie  R.R.  Co.  appropriated  $2,000,000  for  double- 
tracking  and  elimination  of  surface  crossing  in  Porter  Countv 
Ind.    R.  C.  Falconer,  New  York,  N.  Y.,  Supt.  of  Const,'  5  ' 

Wisconsin — Minneapolis,  St.  Paul  &  Saulte  Ste.  Marie  Rv 
Minneapolis,  Minn.,  plans  to  extend  its  branch  line  between 
.Stevens  Point  and  Portage  to  its  main  line  south  of  Milwaukee 
including  Madison.    C.  N.  Kalk,  Minneapolis,  Ch.  Engr. 

Iowa — Des  Moines  City  Ry.  Co.,  Des  Moines,  Iowa  will 
extend  its  line  over  the  Seventh  St.  bridge,  purchase  25*  steel 
cars  and  rebuild  20  miles  of  tracks.  Estimated  cost,  $2,000  000 
L.  L.  Sloss,  Des  Moines,  Supt. 

Iowa — Mason  City  &  Clear  Lake  Ry.  Co.,  Mason  Citv  Iowa 
plans  to  reconstruct  two  miles  of  track  in  Clear  Lake  J  F* 
Hanlon,  Pres.  '  ' 

Minnesota — Reports  state  Great  Northern  Ry.  Co.  will  build 
line  from  Virginia,  Minn.,  to  Tower,  about  30  miles  A  H 
Hogeland,  St.  Paul,  Ch.  Engr. 

Kansas — Anthony  &  Northern  Ry.,  Hutchinson,  Kan.,  hav- 
ng  surveys  made  for  extension  of  its  line  from  Trouseale  to 
iinsley  and  Larned.    O.  P.  Byers,  Hutchinson,  Pres 


Kansas — Iola  Electric  Ry.,  Iola,  Kan.,  contemplates  exten- 
Engr  lmes  from   Iola  to  Humboldt.     A.  G.  Paugh,  Ch. 

Missouri — Joplin  &  Pittsburgh  Ry.  Co.,  Kansas  City  Mo 
contemplates    purchase    of   Joplin-Parsons    line    of  Missouri' 
Oklahoma  &  Texas  Ry.  with  view  of  converting  it  into  electric 
railway.    W.  A.  Satterlee,  Gen.  Mgr. 

Missouri — St.  Louis  Subway  &  Elevated  Corporation  St 
Louis,  Mo.,  will  build  4.76  miles  of  elevated  and  3.29  miles 
of  subway.  James  D.  Houseman  and  T.  Hiesen,  Bank  of 
Commerce  Bldg.,  interested. 

Arkansas — Ozark  Ry.  Co.,  Ozark,  Ark.,  recently  incor- 
porated, will  build  line  from  Greene  County  to  Rothville 
Baxter  County,  Ark.    R.  S.  Wickersham,  Springfield,  Mo.,  Secy. 

Texas—About  30  miles  of  electric  railway  will  be  built 
between  Temple  and  Marlin,  Tex.  S.  D.  Hanna,  Temple 
Engr. 

Texas — Northern  Texas  Traction  Co.,  Dallas,  Tex.,  peti- 
tioned Board  of  Commissioners  of  Dallas  for  franchise  for 
double-track  line  on  Jefferson  St.  between  Oak  Cliff  Viaduct 
and  Commerce  St.    C.  E.  Hollerder,  Pur.  Agt. 

Texas — Texas  &  Pacific  Ry.  plans  branch  line  from  either 
Big  Springs,  Tex.,  or  Midland  to  Seminole.    G.  J.  Ganes,  Pres. 

Oklahoma— Reported  that  interurban  railway  from  Henry- 
etta  to  Dewar,  about  10  miles,  is  under  consideration. 

Oklahoma — Surveys  being  made  for  railway  to  connect 
Columbus,  Galena,  Baxter  Springs,  Miami  and  Centralia  by 
Oklahoma  &  Interstate  Ry.  Co.,  Miami,  Okla.  John  R.  Rose 
Oklahoma  City,  Pres. 

Washington — Tacoma   Ry.    &    Power   Co.,   Tacoma,  Wash 
will  extend  its  line  to  Steilacoom.     G.  W.  Rounds,  Tacoma! 
Gen.  Supt. 

California — Bids  will  be  received  by  Board  of  Supervisors 
ban  Jose,  Calif.,  for  franchise  for  constructing  and  operating 
electric  railway.    Henry  A.  Pfister,  County  Clk. 

California— Municipal  Ry.  of  San  Francisco,  San  Francisco, 
Calif.,  contemplates  extending  its  line  on  Union  St.  through 
Presidio  reservation  to  Fort  Winfield  Scott.  T.  A  Cashin 
Supt.  and  Claim  Agt. 

California — South  San  Francisco  Rv.  &  Power  Co.,  South 
San  Francisco,  Calif.,  received  franchise  from  Council  and 
will  build  and  operate  single-track  or  double-track  electric 
line  over  extension  of  Grand  Ave.  Noted  Aug.  19  W  J  Mar- 
tin, South  San  Francisco,  Pres. 

Alberta — Edmonton,  Dunvegan  &  British  Columbia  Ry  will 
continue  construction  of  its  line  to  Murray's,  Alta.  J  D 
McArthur,  Edmonton,  Pres. 

Bids  In  and  Contracts  Awarded 


Kansas— Cudahy  Packing  Co.,  Fowler,  Kan.,  awarded  con- 
tract to  CAMERON,  JOYCE  &  CO.,  Midland  Bldg.,  Kansas 
City,  Mo,  for  grading,  bridging  and  laying  track  for  eight 
miles  of  railway  from  Fowler  to  its  silicate  beds. 


HE  AT,  LIGHT   V  \D  POAVER 

Proposed  AVork 

N.  H.,  Georges  Mills— Arthur  S.  Stocker  has  applied  to  Pub- 
lic Service  Commission  for  permission  to  install  electric-light 
system. 

Mass.,  Ludlow — Ludlow  Electric  Light  Co.  plans  new  power 
house  on  upper  East  St. 

N.  Y.,  Buffalo— Buffalo  Cold  Storage  Co.  will  build  power 
house.    Estimated  cost,  $45,000. 

N.  Y.,  AA'arsaw — Warsaw  Gas  &  Electric  Light  Co.  has 
applied  to  Public  Service  Commission  to  install  electric-light 
plant  in  Warsaw  and  Gainesville. 

Penn.,  Confluence— Municipal  electric-light  plant  plans  to 
extend  transmission  lines  to  Ursina. 

Del.,  AVilmington— Plans  being  prepared  by  Peucket  & 
\\  under,  Arch.,  Philadelphia,  Penn.,  for  baking  plant,  stable 
and  power  house  for  William  Freihofer  Baking  Co. 

Md.,  Baltimore — Carnegie  Steel  Co.  plans  storage  and 
power  plant  building  on  Wicomico  St.  between  Bush  and 
Elk  St. 

W.  A'n.,  Martinsburg — Martinsburg  Power  Co  will  be 
reorganized  under  the  name  of  the  Potomac  Light  &  Power 
Co.  I  lans  being  considered  for  improving  four  existing-  dams 
and  five  plants  of  company.    Estimated  cost,  $100,000. 

N.  C„  Granite  Falls — Granite  Falls  Mfg.  Co.  plans  to  equip 
its  cotton  mill  with  electrically  driven  machinerv.  Estimated 
cost,  $40,000. 

^*  r"  Lum»erton — Bids  will  be  received  by  citv  until  Oct. 
12  for  improving  municipal  electric-light  system. 
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Ga.,  Cornelia — Wafford  Shoals  Light  &  Power  Co.  plans  to 
double  transformer  capacity  of  its  plant  at  Waftord  Shoals, 
near  Baldwin. 

Ala.,  Fairhope — Citizens  voted  bonds  for  municipal  electric- 
light  plant. 

Tenn.,  Chattanooga — Chattanooga  and  Tennessee  River 
Power  Co.  plans  to  install  four  generators  at  its  Hades  Bar 
plant. 

Ky.,  Johnson  City — City  considering  municipal  electric- 
light  plant. 

Ky.,  Winchester — Kentucky  River  Power  Co.,  Hazard,  plans 
new  power  plant  and  transmission  system.  Estimated  cost, 
$325,000. 

Ohio,  Cleveland — St.  Johns  Hospital  will  build  boiler  house 
at  7911  Detroit  Ave.    Estimated  cost,  $10,000. 

Ohio,  West  Salem — West  Salem  Light  and  Ice  Co.  granted 
franchise  for  electric-light  plant  in  connection  with  its  ice 
factory. 

Ind.,  Portland — City  Engineer  authorized  to  prepare  esti- 
mate of  cost  of  extension  to  municipal  power  house  to  pro- 
vide space  for  transformers. 

Mich..  Morley— A  number  of  Detroit  business  men  are 
negotiating  the  purchase  of  dam  and  flowage  rights  of  Little 
Muskegon  Power  Co.  If  same  is  purchased  power  plant  will 
be  built.    Estimated  cost,  $30,000. 

III.  ,  Dixon — Bids  will  be  received  until  Oct.  18  by  Board  of 
Administration,  Capitol,  Springfield,  for  power  house,  laundry 
building,  cold-storage  building  and  bakery  on  site  of  State 
Colony  for  Epileptics,  about  three  miles  north  of  Dixon. 

Wis.,  Haagen — Franchise  granted  Wisconsin-Minnesota 
Light  &  Power  Co.  of  Eau  Claire  for  electric-light  and  power 
plant. 

Wis.,  Maiden  Rock — Permission  granted  L.  Mathys  to  con- 
struct and  operate  electric-light  plant. 

Iowa,  Glidden — J.  C.  Merritt  contemplates  electric-light 
plant.    Estimated  Cost,  $5,000. 

Iowa,  Iowa  Falls — Iowa  River  Light  Co.  has  applied  for  a 
franchise  to  transmit  electricity  from  its  plant  to  Morrison 
and  Reinbeck. 

Iowa,  Marathon — Citizens  voted  $12,000  bonds  for  munici- 
pal electric-light  plant.     Noted  Aug.  19. 

Iowa,  West  Union — According  to  press  reports  Turkey 
River  Power  Co.  plans  new  addition  to  its  plant.  Estimated 
cost,  $20,000. 

Minn..  Butterfield — Citizens  voted  $8,000  bonds  for  electric 
line  to  Connect  with  line  at  St.  James  of  Consumers  Power  Co. 

Minn.,  Waverly — E.  G.  Howard,  St.  Cloud,  plans  to  install 
electric-light  plant  in  Waverly. 

Minn.,  West  Concord — Villa  ere  Council  granted  franchise  to 
Commonwealth  Power  Co.  of  Mankato  for  electric-light  plant. 

Kan.,  Atwood — Plans  being  prepared  by  Black  &  Veach, 
Engr.,  507  Interstate  Bldg.,  Kansas  City,  Mo.,  for  municipal 
electric-light  plant.     Estimated  cost,  $14,000. 

Kan.,  Goff — Citizens  voted  $8,000  bonds  for  transmission 
line  from  Centralia. 

Kan.,  South  Haven — An  additional  generating  unit  will  be 
installed  in  plant  of  South  Haven  Electric  Light  Co.  A  25-hp. 
oil  engine  and  30-kw.  generator  will  be  required. 

S.  D„  Bradley — E.  H.  Lewis,  Lake  Preston,  plans  to  install 
electric-light  plant  in  Bradley. 

Ore.,  Roseburg — City  Council  petitioned  to  issue  $225.0(10 
bonds  for  municipal  electric-lighting  system. 

Calif.,  Rurhank — Election  will  be  held  Oct.  12  to  vote 
$30,000  bonds  for  electric-light  plant  and  distributing  system. 

Calif.,  Hanford — Plans  prepared  for  heating  and  ventilat- 
ing svstem  to  be  installed  in  central  school.  Estimated  cost, 
$10,000.    Noted  Aug.  19. 

One.,  Quebec — Armagh  Electric  Co.  plans  to  build  electric- 
light  plant  to  supply  electricity  to  five  of  principal  villages 
in  Bellechasse  County. 

Ont.,  Ridgetowu — Plans  will  be  prepared  for  hydro-electric 
power  station.     Estimated  cost,  $10,000. 

Vita.,  Calgary — City  considering  proposal  of  Alberta 
Hydro-Electric.  Power  Co.  to  build  electric-light  plant  and 
supply  electricity  to  city. 

Bids  In  and  Contracts  Awarded 

W.  Y.,  White  Plains — (Official) — Contract  for  heating  and 
ventilating  in  new  courthouse  awarded  to  TERAN,  MA- 
HONEY  &  MUNRO  at  $18,000. 

Penn.,  Harrisburg — Contract  for  electrical  work  for  three 
buildings  to  be  constructed  at  State  Hospital  for  Insane  at 
Pairview  awarded  to  FRANCIS  BUCHANAN,  Philadelphia. 

Penn..  Philadelphia — Contract  for  electrical  equipment  for 
six-story  building  at  11th  and  Race  St.  awarded  to  UNITED 
ELECTRIC  CONSTRUCTION  CO.,  Philadelphia. 

Tex.,  San  Aimelo — (Official) — Contract  awarded  to  BOL- 
LINGER-PESTTY  CO.,  at  $13,400,  for  heating  and  plumbing 
equipment  in  new  high  school. 

BRIDGES 
Proposed  Work 
Maine,  Frankfort — State   Highway   Commission,  Augusta, 
extended  date  for  receiving  bids  for  bridge  in  Frankfort  to 
Oct.  5. 

Conn.,  Hartford — Bids  will  be  received  by  State  Highway 
Commissioner  until  noon,  Oct.  11,  for  superstructure  of  bridges 
in  New  Hartford,  Southington  and  Granby. 

Conn.,  Hartford — State  Highway  Commisisoner  accepted 
plans  for  Strauss  bascule  bridge  for  the  lift  draw  over  the 
Saugatuck  River,  Westport. 

IV.  Y.,  Binghamton — Bids  will  be  received  by  the  County 
Superintendent  of  Highways  until  10  a.m.,  Oct.  4,  for  replacing 
the  bridge  over  Big  Snake  Creek  near  Corbettsville. 

IV.  Y.,  Binghamton — Bids  will  be  received  until  7  p.m.,  Oct. 
1,  by  County  Superintendent  of  Highways,  for  bridge  over 
Choconut  Creek,  Dickinson. 


IV.  Y„  Ft.  Kdward — (Official) — Bids  will  be  received  by 
Alfred  Case,  Jr.,  Town  Supt.,  until  2  p.m.,  Oct.  9,  for  bridge 
over  the  Hudson  River  at  Ft.  Edward. 

N.  Y.,  Lyons  Falls — Plans  prepared  by  Frank  Williams, 
State  Engr.,  Albany,  for  completing  bridge  over  Blank  and 
Moose  Rivers  at  Lyons  Falls.    Estimated  cost,  $59,385. 

N.  Y.,  Olean — Common  Council  rejected  all  bids  received 
Sept.  7  for  highway  bridge  over  the  Allegheny  River  at  11th 
St.,  Olean.     Noted  Aug.  26. 

N.  Y.,  Schenectady — Frank  Williams,  State  Engr.,  Albany, 
approved  plans  for  bridge  across  Mohawk  River  at  Schenec- 
tady. 

Penn.,  Doylestown — Bids  will  be  received  until  Oct.  4  by 
the  Commissioners  of  Bucks  County  for  bridge  over  Pleasant 
Springs  Creek,  Doylestown. 

Penn.,  Glenfield — Bids  will  be  received  by  W.  N.  Kratzer, 
Burgess,  until  Oct.  27,  for  reconstructing  bridge  over  Kilbuck 
Creek,  Bridge  St. 

Va.,  Goochland — (Official) — Bids  will  be  received  until  noon 
Oct.  4,  at  the  Clerk's  Office,  Goochland  County,  for  bridge 
over  Byrd  Creek,  about  one  mile  from  Elk  Hill.  .  G.  P.  Cole- 
man, State  Highway  Comr. 

S.  C,  Greenville — Plans  being  considered  by  Southern  Ry. 
for  a  steel  viaduct  with  concrete  pedestals  across  Saluda 
River  on  double  track  between  Greenville  and  Central.  W. 
H.  Wells,  Washington,  D.  C,  Ch.  Engr.  Constr. 

Fla.,  Arcadia — Bids  will  be  received  until  Oct.  11  by  A.  L. 
Durrance,  Clk.,  De  Sota  County  Comrs.,  for  bridges  in  Special 
Road  and  Bridge  District  No.  1. 

Fla.,  De  Land — Election  will  be  held  in  Volusia  County 
Nov.  9  to  vote  $110,000  bonds  for  bridges  and  roads. 

Fla.,  Miami — Election  will  be  held  Oct.  19  in  Dade  County 
to  vote  on  organization  of  special  road  and  bridge  district 
and  to  issue  $275,000  bonds  for  bridges  and  road  from  Miami 
to  Marco. 

Miss,  Belzoni — Bids  will  be  received  until  Oct.  4  for 
reinf orced-concrete  bridge  across  Fisk  Bayou. 

Ohio,  Rata  t  in — Bids  will  be  received  by  C.  Searles,  County 
Audr.,  until  noon,  Oct.  4,  for  steel  superstructure  and  flooring 
over  east  fork  of  Little  Miami  River. 

Ohio,  Wapakoneta — Bids  will  be  received  by  F.  W.  Lang- 
horft,  County  Audr.,  until  10  a.m.,  Oct.  9,  for  two  concrete 
arches  at  either  end  of  Hamilton  St.,  Wapakoneta. 

Intl.,  Bedford — An  appropriation  of  $15,000  made  by  City 
Council  for  concrete  bridge  across  Salt  Creek. 

Ind.,  Greensburg — City  Council  plans  an  expenditure  of 
$12,500  for  bridge  repairs. 

Ind.,  Monticello — An  appropriation  of  $25,000  made  by 
County  Commisisoners  of  White  County  for  new  bridges  and 
for  Springboro  Bridge. 

Mich.,  Benton  Harbor — Election  will  be  held  Oct.  11  to  vote 
$53,000  bonds  for  viaducts  on  Britain  and  Edwards  Ave.  and 
High  St. 

Mich.,  Grand  Rapids — According  to  press  reports  county 
and  state  plan  bridge  across  Plaster  Creek  at  Grand  Ave. 

III.,  Carmi — (Official) — Bids  will  be  received  until  1:30  p.m.. 
Oct.  5,  at  the  County  Clerk's  Office,  for  bridge  work  in  Carmi 
Township,  White  County.  G.  H.  Brown,  Carmi,  County  Supt., 
Highways. 

111.,  Shelbyville — Plans  approved  by  County  Board  of  Super- 
visors for  bridge  over  Kaskaskia  River  between  Shelby  and 
Moultrie  Counties,  about  three  miles  east  of  Findlay.  Esti- 
mated cost,  $21,000. 

Minn.,  Rreckenridjse — Bids  will  be  received  until  Oct.  8  by 
P.  E.  Truax,  County  Audr.,  for  six  steel  culverts  and  11  steel 
bridges.     Estimated  cost,  $12,228. 

Minn.,  Springfield — Bids  will  be  received  by  Charles  L. 
Palmer  until  1  p.m.,  Oct.  9,  for  bridge  on  public  highway  over 
coal  mine,  Brown  County. 

Neb.,  Fairbury — Plans  being  prepared  for  a  700-ft.  bridge 
in  Fairbury  to  replace  present  structure.  G.  N.  Johnson, 
Lincoln,  State  Engr. 

N.  D..  Cavalier — County  Commissioners  considering  bridges 
in  Bathgate  Township.    W.  M.  Felson,  County  Audr. 

Mont.,  Hamilton — Bids  will  be  received  by  F.  C.  Robbins. 
County  Clk.,  until  2:30  p.m.,  Oct.  4,  for  six  bridges  in  Raville 
County. 

Mont.,  Hardin — Bids  will  be  received  until  2  p.m.,  Oct.  4, 
by  Board  of  Commissioners  of  Big  Horn  County,  for  highway 
bridge  over  Tongue  River,  Township  9,  South  Range  40  East, 
Big  Horn  County. 

Tex.,  Dallas — Bids  will  be  received  by  the  County  Commis- 
sioners until  10  a.m.,  Oct.  30,  for  the  Commerce  St.  Viaduct 
over  Trinity  River.    Estimated  cost,  $135,000.    Noted  Aug.  5. 

Tex.,  Rockport — Citizens  of  Aransas  County  voted  $300,000 
bonds  for  causeway  across  Aransas  Bay  between  Lamar  and 
Live  Oak  peninsulars.    Noted  Sept.  9. 

Tex.,  Waco — Election  will  be  held  Oct.  19  to  vote  $10,000 

bonds  for  bridges. 

Okla.,  Chandler — (Official) — -Date  for  receiving  bids  for  12 
bridges  extended  to  Oct.  4.    Noted  Sept.  9. 

Idaho,  Hailey — County  Commissioners  rejected  all  bids 
received  Sept.  13  for  bridge  across  Malad  River.  New  bids 
will  be  asked.     Noted  Sept.  9. 

Ariz..,  Holhrook — Election  will  soon  be  held  to  vote  $68,000 

bonds  for  bridges  on  county  roads. 

Wash.,  Hoqniam — Citizens  defeated  $100,000  bond  issue 
for  two  bridges  and  paving. 

Ore.,   Portland — Municipal    Department   of   Public  Works 

completed  plans  for  extension  of  Union  Ave.  from  its  present 
terminus  at  Bryant  St.  northward  to  Columbia  Slough  Rd.  to 
connect  with  the  interstate  bridge  approach.  A  reinforced- 
concrete  viaduct  will  be  required.  Estimated  cost  of  viaduct, 
$33,000,  and  fill,  $13,000. 
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Calif.,  Yuba  City — County  Surveyor  instructed  to  prepare 
plans  for  steel  draw  bridge  over  Feather  River  at  Nioholaus. 
Estimated  cost,  $75,000. 

Out..  Trenton — City  will  build  reinf orced-concrete  bridge 
across  Trent  River.    Estimated  cost,  $40,000. 

<luc,  Ste.  Martine — Bids  will  be  received  by  N.  Mallette, 
Secy,  and  Treas.,  until  7  p.m.,  Oct.  4,  for  steel  bridge  at  the 
outlet  of  Beau  River,  Parish  of  Ste.  Martine,  Chateauguay 
County. 

Bids  In  and  Contractu  Awarded 

Maine,  King-field — Bids  were  received  by  State  Highway 
Commission,  Augusta,  for  bridge  in  Kingfield  as  follows:  C. 
H.  Barron,  Lewiston,  $17,263;  Edmond  Cyr  &  Co.,  Waterville, 
$17,321;  H.  P.  Cummings  Co.,  Portland,  $18,487. 

N.  Y.,  Albany — Contract  for  substructure,  superstructure 
and  approaches  of  Gorham  St.  Bridge,  Waterloo,  awarded 
to  SCOTT  BROS.,  Rome,  at  $59,928.    Noted  Aug.  19  and  Sept.  23. 

N.  J.,  11  at  awn  ii — Board  of  Chosen  Freeholders  of  Monmouth 
County  awarded  contract  for  bridge  over  Matawan  Creek  on 
South  Amboy-Keyport  Rd.  to  LONG-BROADHURST  CO., 
Hackensack,  at  $34,320.    Noted  Aug.  19  and  Sept.  23. 

Penn.,  Bangor — (Official) — Contract  for  County  Bridge  No. 
48  over  Martins  Creek,  Borough  of  Bangor,  awarded  to  JACOB 
STEM,  Stroudsburg,  at  $4,450.    Noted  Sept.  2. 

Ky.,  Fineville — Contract  for  bridge  across  Cumberland 
River  near  Brownies  Creek  awarded  to  VINCENNES  BRIDGE 
CO.,  Vincennes,  Ind.,  at  $9,021. 

Ohio,  Cleveland — (Official) — Contract  for  foundation  and 
approaches  of  Union  Ave.  grade  crossing  awarded  to  ROBERT 
GRACE  CONTRACTING  CO.,  Pittsburgh,  Penn.,  at  $103,373; 
steel  work,  KING  BRIDGE  CO.,  Cleveland,  at  $34,892.  Noted 
Sept.  2. 

Ohio,  Youngstown — Contract  for  steel  bridge  across  Mahon- 
ing River  on  Fredericksburg  Rd.,  Milton  Township,  moving 
and  erecting  Carson  Bridge  over  Mahoning  River,  also  grading 
stretch  of  Palmyra  Rd.  awarded  to  MASSILLON  BRIDGE  & 
STRUCTURAL  CO.,  Massillon,  at  about  $9,000. 

Ind.,  Logansport — Vandalia  R.R.  Co.  awarded  contract  for 
bridge  over  Wabash  River  to  WISCONSIN  BRIDGE  &  IRON 
CO.,  North  Milwaukee,  at  about  $60,000. 

Iowa,  Avoca — Contract  for  bridge  over  Nishnabotna  River 
near  Avoca  awarded  to  IOWA  BRIDGE  CO.,  Des  Moines,  at 
$6,965. 

Iowa,  West  I'n  ion — WATERLOO  CONSTRUCTION  CO., 
Waterloo,  at  $12,980,  awarded  contract  for  steel  truss  bridge 
in  Oran  Township,  concrete  deck  girder  bridge  in  Jefferson 
Township  and  concrete  box  culverts  in  Oran  Township. 

Neb.,  Harrison — Contract  for  bridge  scross  Hat  Creek  near 
Montrose  awarded  to  WESTERN  BRIDGE  &  CONSTRUCTION 
CO. 

IV.  D.,  Beach — Contract  for  bridge  on  Section  15-142-104 
awarded  to  NORTHERN  BRIDGE  CO. 

Mont.,  Roundup — (Official) — Contract  for  three  bridges  over 
the  Musselshell  River  at  Gage,  Delphia  and  Ryegate  awarded 
to  SECURITY  BRIDGE  CO.,  Billings,  as  follows:  Gage,  $6,988; 
Delphia  and  Ryegate,  $8,990  each.  Contract  for  Absher  Bridge 
not  awarded.    Noted  Sept.  9. 

Mont.,  Virginia  City — Contract  for  two  bridges  over  Big- 
Hole  Creek  awarded  to  O.  E.  PEPPARD,  at  $8,980. 

Okla.,  Catoosa— R.  W.  CANFIELD,  at  $17,900,  awarded 
contract  for  bridge  over  Verdigris  River  at  Claremore. 

Calif.,  Oroville — Contract  for  eight  concrete  bridges  on 
State  Highway  between  Durham  and  Nelson  awarded  to 
CHICO  CONSTRUCTION  CO.,  Chico,  at  $12,987. 

Ont.,  Simeoe — Contract  for  Argyle  St.  bridge  "for  Lake  Erie 
&  Northern  Ry.  Co.  awarded  to  JOHNSON  BROS.,  Brantford. 
Estimated  cost,  $4,600. 

Alberta — Contract  for  superstructure  of  railway  bridge 
over  Smoky  River,  Alberta,  for  Dominion,  Punegan  & 
British  Columbia  Ry.  awarded  to  DOMINION  BRIDGE  CO., 
LTD. 

WATER-WORKS 

Proposed  Work 

IV.  Y.,  Rochester — Common  Council  authorized  bond  issue 
of  $100,000  for  water  system 

N.  J„  Jersey  City — City  Commissioners  will  soon  aslc  bids 
for  twin  pipe  line  from  Brooksdale  to  Jersev  Citv.  Estimated 
cost,  $1,500,000.    Henry  M.  Byrne,  Comr. 

Penn,  Leighton — Citizens  contemplate  municipal  water 
system. 

Penn,  Newport — City  considering  water  and  sewage 
system. 

Penn.,  Pine  Grove — Permit  granted  for  storage  reservoir 
and  gravity  supply  main. 

Del.,  Newport — Citizens  contemplate  water  and  sewer 
systems. 

Va.,  South  Boston — Anderson  &  Christie,  Charlotte,   N.  C, 
is  Engr.,   for  water  and  sewer  systems.     Bids  will  probably 
be  received  for  construction  in  October.    Estimated  cost,  $125,- 
00.     E.  U.  Hardig,   City  Clk.     Noted  Aug.  19. 

Ga.,  Savannah — City  plans  to  improve  water  system. 

La.,  Shreveport — Water  Company  declined  to  accept  offer 
of  city  of  $750,000  for  its  plant.  Election  will  be  held  Nov.  4. 
to  vote  $1,200,000  bonds  for  municipal  water  system.  Noted 
Sept.  23. 

Tenn.,  Lonsdale — (Knoxville  post  office) — Election  will  be 
held  Oct.  30  to  vote  on  $30,000  bonds  for  water  system. 

Ky.,  Louisville — Louisville  Water  Board  rejected  all  bids 
for  laying-  48-in.  water  main  and  will  do  the  work  itself. 

Ky.,  Paducah — Citizens  contemplate  issuing-  $250,000  bonds 
*or  water  system. 


Ohio,  Byesville — Election  will  be  held  in  November  to  vote 
$40,000  bonds  for  water  system. 

Ohio,  Cincinnati — Election  will  be  held  to  vote  $400,000 
bonds  for  high-pressure  fire  service. 

Ohio,  Cleveland — (Official) — Bids  will  be  received  by  Com- 
missioner of  Purchases  and  Supplies,  Room  511,  City  Hall, 
until  noon,  Oct.  6,  for  c.-i.  adjustable  valve  boxes  for  Depart- 
ment of  Public  Utilities,  Division  of  Water. 

Ohio,  Farmersville — (Official) — Construction  of  water- 
works will  probably  be  postponed  until  next  year.  A.  F. 
Gilbert,  Village  Clk.     Noted  Aug.  26  and  Sept.  16. 

Ohio,  Findlay — City  Council  plans  to  issue  $5,000  bonds  t<> 
extend  water  mains  to  West  Park. 

Ohio,  Middletown — (Official) — Bids  will  be  received  until 
noon,  Oct.  6,  by  City  Commissioners,  for  driving  a  number  Of 
wells. 

Ohio,  Weston — (Official)- — Citizens  defeated  bond  issue  for 
water  system.    Noted  Sept.  16. 

Ind.,  Miller — Date  for  receiving  bids  for  water  system 
extended  to  Oct.  20.  Estimated  cost,  $14,000.  Noted  Aug.  26 
and  Sept.  9. 

Ind.,  Monticello — Bids  will  be  received  until  Oct.  12  by  City 
Council  for  two  compound  duplex  pumps  for  water-works.  F 
L.  Miner,  City  Clk. 

Mich.,  McBain — Citizens  voted  $9,400  bonds  for  water 
system. 

Mich.,  Wyandotte — Citizens  defeated  $30,000  bond  issue  for 
water  system  and  electric-light  plant. 

111.,  Clinton — City  Council  will  purchase  high-pressure  fire 
pump.    Estimated  cost,  $4,500. 

111.,  East  Dundee — Koeppen,  Schartow  &  Ehylert,  Dundee, 
at  $7,564,  was  low  bidder  for  reinforced-concrete  reservoir. 

III.,  Galesburg — Election  will  probably  he  held  to  vote 
$100,000  bonds  for  water  system  and  electric-light  plant. 

111.,  Jacksonville — Bids  will  be  received  until  3  p.m.,  Oct.  4, 
by  Frank  D.  Whipp,  State  Fiscal  Superv.,  for  c.-i.  water  main 
to  be  installed  at  Illinois  School  for  Blind. 

111.,  Mackinaw — Citizens  voted  $8,500  bonds  for  purchase  of 
water-works.    Noted  Sept.  9. 

111.,  Monticello — Bids  will  be  received  until  8  p.m.,  Oct.  12. 
by  City  Clk.,  for  two  compound  duplex  steam  pumps  with 
necessary  valves,  piping-,  razing  steel  standpipe  and  brick 
tower. 

Wis.,  Cornell — Work  will  soon  be  started  on  new  water 
system. 

Iowa,  Kanawha — (Official) — Bids  will  be  received  by  the 
City  Clk.  until  2  p.m.,  Oct.  15,  for  30,000-gal.  steel  tank  on  an 
80-ft.  tower  and  7,000  ft.  of  4-  to  6-in.  water  main. 

Iowa,  Marcus — Bids  will  soon  be  received  for  pumping  sta- 
tion, steel  tower  and  tank  and  water  mains.  G.  Y.  Skeele. 
Sioux  City,  Engr.     Noted  Sept.  16. 

Iowa,  Sidney — Bids  will  be  received  by  C.  B.  Hatton,  Town 
Clk..  until  2  p.m.,  .Oct.  5,  for  improving  water  system.  Not<  d 
Auk-  29. 

Iowa,  Terril — Bonds  for  $8,500  sold  for  water  system. 

Minn.,  Aurora — Bids  will  soon  be  received  for  concrete 
reservoir  and  brick  pumping  station,  also  for  two  600-gal. 
pumps. 

Minn.,  Ely — Election  will  be  held  to  vote  on  bond  issue  for 
improvements  to  water  system. 

Minn.,  Mahnomen — Village  Council  plans  to  extend  water 
mains  four  blocks  south  on  Main  St.  from  Monroe  Ave. 

Minn.,  Minneapolis — Bids  will  be  received  until  3  p.m.,  Oct. 
7,  by  Kossuth  E.  Alexander,  City  Pur.  Agt.,  for  furnishing 
riveted-steel  pipe. 

Minn.,  Red  Lake  Falls — Bids  will  be  received  until  7:30 
p.m.,  Oct.  4,  by  Joseph  Perrault,  City  Clk.,  for  drilling  ar- 
tesian well. 

Minn.,  St.  Paul — (Official) — City  will  issue  $400,000  bonds 
for  30-million -gal.  and  seven-million-gal.  covered  reservoir. 
15-million-gal.  pumping  engine,  motor  driven,  revolving 
screening  equipment  with  building  estimated  to  cost  $10,- 
000  and  two  Venturi  meters  with  necessary  piping. 

Minn.,  St.  Paul — Board  of  Commonwealth  ordered  water 
mains  laid  on  Central  Ave.  from  Lexington  Ave.  to  Dunlap  St., 
James  St.  from  Lexington,  to  Summit  Ave..  Farrinerton  Ave. 
from  Lawson  to  Oliver  St.,  Hand  Ave.  from  Front  to  Geranium 
St.,  Chestnut  St.  from  Washington  to  Water  St.,  Wat'-r  St. 
from  Eagle  to  St.  Clair  St.,  Elm  St.  from  the  levee  to  Mill  St. 
and  Mill  St.  from  Elm  St.  to  Smith  Ave. 

Minn.,  Sleepy  Eye — Bids  will  be  received  until  8  p.m.,  Oct. 
5,  by  H,  C.  Peterson,  City  Recdr.,  for  making  extensions 
to  water  system. 

Minn.,  Thief  River  Falls — Bids  .will  be  received  until  8  p.m., 
Oct.  5,  bv  E.  J.  Overland  .City  Clk.,  for  1,250  lin.ft.  6-in.  water 
mains,  three  hydrants,  three  6-in.  tees,  two  6-in.  gate  valves 
and  boxes,  and  twelve  6-in.  plugs. 

Kan.,  Ford — Investigation  will  be  made  by  Commercial 
Club  regarding  possibility  of  securing  water  system  and 
electric-light  plant. 

Kan..  Manhattan — Public  Utilities  Commission  has  author- 
ized issue  of  $69,500  bonds  for  improving  water  system. 

Neb.,  Pleasantville — Bids  will  be  received  until  4  p.m.,  Oct. 
12,  by  A.  E.  Pearson,  City  Clk.,  for  water  system. 

Neb.,  Schuyler — Citizens  plan  to  extend  water  system. 

N.  D.,  Minot — (Official) — Bids  will  be  received  until  8  p.m., 
Oct.  4,  by  Board  of  City  Commissioners  for  about  two  m'les 
of  6-  to  8-in.  watermain,  25  hydrants  and  29  gates.  Estimated 
cost,  $18,357.     E.  J.  Thomas.  City  Engr.     (See  adv.) 
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3Io„  Elilorado  Springs — Citizens  defeated  proposition  to 
issue  $15,000  bonds  for  extension  of  water  system.  Noted 
Aug.  19. 

Mo.,  Lees  Summit — Plans  being  prepared  by  Henrici,  Kent 
&  Lowry  Engineering  Co.,  Kansas  City,  for  water  system. 
Estimated  cost,  $45,000. 

Tex.,  Amarillo — Plans  being  prepared  by  Burns  &  McDon- 
nel,  Engr.,  Kansas  City,  Mo.,  for  water  system. 

Tex.,  Galveston — City  Commission  applied  to  War  Depart- 
ment for  services  of  Lieut.  Col.  C.  S.  Riche,  U.  S.  Army  Engr.. 
to  supervise  permanent  water-main  between  Galveston  and 
Alta  Loma  plant.  Main  to  be  30  or  36  in.  in  diameter.  Esti- 
mated cost,  $150,000  to  $200,000. 

Colo.,  Platteville — Citizens  voted  $20,000  bonds  for  water 
system.    Noted  Sept.  9. 

Idaho,  Council — Election  will  be  held  Oct.  11  to  vote  $20,- 
000  bonds  for  municipal  water  system.    Noted  Aug.  26. 

Idaho,  Kellogg — Kellogg  Water  Power  Co.  received  fran- 
chise from  City  Council  for  constructing  and  operating  water 
system. 

Wash.,  Ridgefield — Election  will  be  held  Oct.  23  to  vote 
$11,000  bonds  for  water  system.    Noted  Sept.  2  and  16. 

Wash,  Seattle — Board  of  Public  Works  contemplates  wa- 
ter mains  in  Dexeter  Ave.  Estimated  cost,  $32,000.  C.  H. 
Dimock,  City  Engr. 

Ore.,  Amity — Ralph  Marvin,  City  Engr.,  instructed  to  pre- 
pare plans  for  water  system.     Estimated  cost,  $15,000. 

Ore.,  Prineville — Project  is  on  foot  to  form  irrigation 
district  to  build  reservoirs  on  Ochoco  and  Crooked  Rivers 
to  obtain  sufficient  water  to  reclaim  about  25,000  acres  of  land 
north  of  Prineville.     E.  J.  Wilson  and  H.  A.  Kelly  interested. 

Que.,  East  Angus — Extensions  will  be  made  to  water  sys- 
tem.   Estimated  cost,  $5,000.    R.  C.  Cowling,  City  Clk. 

Out.,  Markham — E.  A.  James,  Engr.,  57  Adelaide  St.,  To- 
ronto, preparing'  plans  for  extensions  to  waterworks  system. 
Cost,  $25,000.  New  mains,  tanks,  and  60,000-gal.  storage 
basin. 

Man.,  The  Narrows — Bids  will  be  received  until  2  p.m.,  Oct. 
12,  by  H.  H.  Elliott,  Town  Clk.,  for  improvements  to  water 
system.  Murphy  &  Underwood,  8  Bottomley  Blk.,  Saskatoon, 
Sask.,  Engr.    Noted  July  29. 

Man.,  Winnipeg — Board  of  Control  contemplates  water 
main  extensions  in  Centennial  Ave.  Estimated  cost,  $5,000. 
W.  P.  Brereton,  223  James  Ave.,  Engr. 

Bids  In  and  Contracts  Awarded 
Conn.,  Haddam — Contract   for   4,600   ft.   of  tarred   pipe  in 
connection  with  water  supply  for  county  home  and  all  build- 
ings  at   Haddam    awarded    to    BROWN    BROS.,  Middletown, 
Conn. 

N.  Y.,  3Ianehester — (Official) — Contract  for  water  system 
awarded  to  BLIVEN  &  BEALS,  Rochester,  at  $23,418.  Noted 
Sept.  2. 

New  York,  N.  Y. —  (Official) — Contract  awarded  to  F.  N. 
KEWIS,  411  Manhattan  Ave.,  New  York,  at  $13,411,  by  Board 
of  Water  Supply  for  water-pipe  equipment  in  shafts  of  city 
tunnel  of  Catskill  Aqueduct.     Noted  Sept.  9. 

Penn.,  Connellsville — Contract  for  addition  to  pumping 
station  of  Connellsville  Water  Co.  at  Bluestone  awarded  CON- 
NELLSVILLE CONSTRUCTION  CO. 

Penn.,  South  Bethlehem — Contract  for  water  system  at  Uni- 
versity Heights  awarded  to  STANDARD  SUPPLY  CO.,  Phila- 
delphia, at  $10,000. 

Md.,  Baltimore — Contract  awarded  to  UNITED  STATES 
CAST  IRON  PIPE  &  FOUNDRY  CO.,  Burlington,  N.  J.,  at 
$4,895  for  water  pipe  and  fittings. 

La.,  Gretna — J.  R.  Sutherlin  &  Co.,  Kansas  City,  Mo.,  at 
$4  6,830,  submitted  the  lowest  bid  for  water  system. 

Ky.,  Covington — (Official) — Bids  were  received  Sept.  16  for 
trenching  in  Licking  River,  (a)  one  line,  (b)  two  lines,  from: 
L.  Eid  Concrete  and  Steel  Co.,  (a)  $23,090,  (b)  $29,446;  Thomas 
P.  Strack,  (a)  $27,217.  (b)  $38,930:  Claude  Harris,  (a)  $27,952, 
(b)  $39,532.  George  Hornung  &  Son,  Newport,  Consult.  Engr. 
Noted  Sept.  9. 

Ohio,  Brewster — Contract  awarded  to  ROSS-COOK  ENGI- 
NEERING CO..  193  Brosby  St.,  Akron,  at  $19,000,  for  water 
system.  W.  J.  Sherman  Co.,  Nasby,  Toledo,  Engr.  Noted 
Sept.  16. 

Ohio,  Cleveland — Contract  for  test  borings  at  Kirtland 
filtration  plant  awarded  to  GILBERT  &  HARTSHORNE  CO., 
at  $4,390.    Noted  Aug.  19. 

Wis.,  Madison — Contract  awarded  by  Board  of  Public  Works 
to  ALLIS -CHALMERS  MFG.  CO.,  Milwaukee,  at  $8,S15,  for 
sub-pumping  station  at  Greenbush,  near  Madison. 

Wis.,  Oconomowoe — Contract  awarded  to  A.  J.  HEWITT, 
Milwaukee,  at  $7,000  for  water  and  sewer  systems  in  Woodland 
Park  for  Frederick  Pabst. 

Wis.,  Wittenberg — Contracts  for  water  system  awarded  as 
follows:  Pipe,  AMERICAN  CAST  IRON  PIPE  CO..  at  $4,815; 
valves  and  hydrants,  LUDLOW  VALVE  CO.,  at  $503;  laying- 
pipe,  F.  C.  KAMINSKI,  at  $3,135.    Noted  July  29. 

Iowa,  Traer — Contract  for  200.0CK)-gal.  storage  reservoir 
and  water  mains  awarded  to  JOSEPH  SEDA,  Traer,  at  $4,560. 
Noted  Sept.  16. 

Mont.,  Chinook — Contract  awarded  to  PITTSBURGH  FIL- 
TER MFG.  CO.,  Pittsburgh,  Penn.,  at  $16,415,  for  filtration 
plant.    Noted  Sept.  23. 

Mont.,  Fromherg — -(Official) — Contract  for  water  system 
awarded  to  SECURITY  BRIDGE  CO.,  Billings,  at  $15,980. 
Noted  Sept.  16. 

Mo.,  Maeon — Contracts  for  filtration  plant  and  settling 
basin  awarded  as  follows:  MIDDLETON  &  LUDLOW,  Kansas 
City,  $5,990;  mechanical  equipment  for  filter  plant,  PITTS- 
BURGH FILTER  MFG.  CO.,  Kansas  City,  $4,310;  steel  pipe. 
FAIRBANKS,  MORSE  CO.,  Kansas  Citv,  at  $6,018.  Noted 
Aug.  1 2  and  Sept.  2. 


Colo.,  Craiji — Contract  for  water  system  awarded  to  J.  S. 
SCHWARTZ,  Colorado  Springs.     Estimated  cost,  $40,000. 

Calif.,  Chino — Contract  for  26-in.  well  for  Chino  Land  and 
Water  Co.  awarded  to  A.  J.  OLSON. 

Calif.,  San  Francisco — Board  of  Works  awarded  contracts 
to  the  INGERSOLL-RAND  CO.  and  the  RIX  COMPRESSED  AIR 
CO.  for  air-compressing  plant  and  drills  for  use  at  Hetch 
Hetchy  project.  Karl  Erhart  at  $24,984,  submitted  lowest  bid 
for  clearing  a  portion  of  site. 

Out..  Hamilton — Contract  for  new  pump  house  at  Beach 
awarded  to  JOHN  POAG,  Westinghouse  Ave.,  Hamilton.  New 
equipment  needed. 

Out.,  Stratford — Public  Utilities  Commission  awarded  con- 
tract for  standpipe,  segmental  type,  to  CANADIAN  CHICAGO 
BRIDGE  AND  IRON  WORKS,  Sarnia,  at  $24,800,  exclusive  of 
base  and  two  pumps.    Noted  Sept.  16. 

SEWER 
Proposed  Work 

N.  H.,  Manchester — City  will  build  trunk  sewer  in  South 

Manchester. 

Mass.,  Boston — (Official) — Bids  will  be  received  until  1:30 
p.m.,  Oct.  6,  by  Metropolitan  Water  and  Sewerage  Board  for 
Section  1A,  Deer  Island  outfall  extension  to  sewer. 

Mass.,  Cambridge — Committee  on  Sewers  of  Council  adopted 
ordinance  for  sewers  in  Allston  and  Leonard  St. 

Mass.,  Somervllle — Board  of  Aldermen  plans  storm  water 
drain  across  Somerville  field,  Powderhouse  Blvd.  and  North  St. 

R.  I.,  Providence — Council  plans  sewers  in  Bayard  St., 
River  Ave.  and  Smith  St.  and  in  several  other  streets. 

R.  I.,  Providence — Board  of  Aldermen  passed  resolution 
appropriating  $6,000  for  surface  water  drain  at  Carrington 
Ave.  and  Maple  St. 

N,  Y.,  Batavia — Chester  &  Fleming,  Pittsburgh,  Penn., 
retained  by  city  to  prepare  plans  for  rebuilding  sewage- 
disposal  plant. 

N.  Y.,  Buffalo — Common  Council  authorized  tile  sewers  in 
Stevens  St.  and  Shenandoah  Rd. 

N.  J„  Bound  Brook — (Official) — Bids  will  be  received  until 
Oct.  5  by  Borough  Council  for  laying  storm  water  sewer  in 
East  Main  St.     Stanley  Brampton,  Clk. 

N.  J.,  Fairview — Bids  will  be  received  until  8  p.m.,  Oct.  6, 
by  Mayor  and  Council  for  sanitary  and  storm  sewers  in 
Lincoln  and  Prospect  St.    James  F.  Lyons,  Borough  Clk. 

N.  J„  Garfield — Board  of  Chosen  Freeholders,  Hackensack, 
appropriated  $12,000  for  storm  drain  in  Garfield. 

N.  J.,  South  Boundbrook — (Official) — Bids  will  be  received 
until  8  p.m.,  Oct.  11,  by  Borough  Council  for  3.8  miles  of 
vitrified-pipe  sewers.  Peter  Merlett,  Clk.  and  Clyde  Potts, 
30  Church  St.,  New  York,  N.  Y.,  Engr.  Noted  Aug!  26.  (See 
adv.) 

N.  J.,  Verona — Bonds  for  $80,000  for  sewers  and  sewage- 
disposal  plant  voted.     Noted  Sept.  9. 

Penn,  Mt.  Pleasant — City  Council  has  authorized  sewers 
in  South  Hitchman,  North  Hitchman,  North  Silver,  Oakt  How- 
ard and  Sycamore  St. 

La.,  Bogalusa — Citizens  plan  to  hold  election  in  October 
to  vote  on  $200,000  bonds  for  sewers,  water  and  light.  G.  U. 
Borde,  New  Orleans,  has  made  a  report. 

Ky.,  Lexington — P.  H.  Norcross,  Atlanta,  Ga..  retained  to 
prepare  plans  for  sewage-disposal  plant.  J.  Ernest  Cassidv, 
Mayor. 

Ohio,  Coshocton — Surface  drainage  sewer  system  recom- 
mended by  Mayor  to  Council. 

Ohio,  Salem — (Official) — Bids  will  be  received  until  noon, 
Oct.  2,  by  I.  N.  Russell,  Dir.  of  Pub.  Ser.,  for  storm  water  sewer 
in  East  Main  St. 

Ohio,  Zanesville — Election  will   be   held  in   November  to 

vote  on  $52,650  sewer  bonds. 

Ind.,  Bulfington — City  contemplates  sewer  system. 

Ind.,  Indianapolis — Board  of  Public  Works  plans  sewer  in 
East  Michigan  St.  at  estimated  cost  of  $31,000  and  sewer  in 
Germania  Ave.  at  cost  of  $16,000. 

Mich.,  Marquette — Morgan  Wright,  City  Engr.,  preparing 
plans  for  storm  sewers  in  Third  and  Fourth  St. 

111.,  Averyville — (Peoria  post  office) — Citizens  plan  sanitary 
sewer  system  at  estimated  cost  of  $55,000. 

111.,  joliet — Citizens  in  district  east  of  Joliet  contemplate 

sewer  system  for  Spring  and  Hickory  Creek  districts.  Esti- 
mated cost,  $500,000. 

Wis.,  Green  Bay — Bids  will  be  received  until  10  a.m.,  Oct.  4, 
by  Committee  on  Sewers  and  Plumbing  of  Common  Council 
for  various  sewers.    L.  Findeisen  is  Member  of  Com. 

Wis-,  La  Crosse — Extensions  will  be  made  to  sewer  system 
at  estimated  cost  of  $200,000.  George  Bradish,  City  Engr., 
preparing  plans. 

Wis.,  Milwaukee — Citizens  defeated  bond  issue  for  $1,500.- 
000  for  sewer  construction.    Noted  Aug.  12. 

Iowa,  Algona — Bids  will  be  received  until  Oct.  5,  by  S.  W. 
Crowell,  City  Clk.,  for  sewers  in  Grove,  Dodge,  Diagonal 
and  other  streets. 

Iowa,  Des  Moines — Bids  will  soon  be  reecived  for  Closes 
Creek  sewer  system.    Estimated  cost,  $197,657. 

Iowa,  Esterville — Bids  will  be  received  until  noon,  Oct.  4, 
by  N.  B.  Egbert,  City  Clk.,  for  sewer  in  North  Sixth  St. 

Iowa.  La  Mars — Citv  Council  contemplates  storm  water 
sewer   in   West   Sixth  St. 

Iowa,  Lisbon — City  Council  will  install  sewer  system. 

Iowa,  Mornlngside — (Sioux  City  post  office) — Bids  will  soon 
be  received  for  sewer  system  for  North  Morninaside.  Esti- 
mated  cost  $12,000. 
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Iowa,  Oakland — J.  H.  Mayne,  Engr.,  prepared  plans  for 
sewer  system. 

Iowa,  Sioux  City — City  will  build  North  Morningside  sewer 
system.    Estimated  cost,  $12,000. 

•  own.  West  Union — Citizens  will  build  sewer  system  in 
1916. 

Minn.,  Anoka — (Official) — City  retained  L.  P.  Wolff,  Con- 
sult. Engv.,  St.  Paul,  to  prepare  plans  for  sewer  system  and 
sewage-disposal  plant. 

Minn.,  Glenwood — Bids  will  be  received  until  Oct.  5,  by 
City  Commission  for  sewers.    N.  P.  Norling,  City  Clk. 

Minn,,  St.  Paul — City  Council  plans  sewers  in  various 
streets.     Estimated  cost,  $130,000. 

Minn.,  Waseco — Plans  being  prepared  by  City  Engineer  for 
sewer  in  Ninth  St. 

Neb.,  Pender — Surveys  being  made  for  sewer  system. 

S.  D.,  Aberdeen — City  Commissioners  authorized  the  prep- 
aration of  plans  for  sewers  in  Second  St. 

N.  D..  Fargo — (Official) — Bids  will  be  received  until  10  a.m., 
Oct.  6,  by  A.  R.  Watkins,  City  Audr.,  for  12-in.  lateral  sewer 
in  South  Terrace. 

N.  D.,  Minot — Bids  will  be  received  until  8  p.m.,  Oct.  4,  by 
Board  of  City  Commissioners  for  sewers  in  various  streets. 
A.  D.  Hagenstein,  City  Audr.    Noted  Sept.  16. 

Mont.,  Columbus — Plans  prepared  for  sewer  svstem.  Esti- 
mated cost,  $10,000.     Noted  Aug.  26. 

Mo.,  Alton — Plans  will  be  prepared  for  sewer  to  inclose 
Piasa  Creek.    J.  Beall,  Mayor. 

Mo„  St.  Joseph — Citizens  contemplate  spending  $550,000 
for  improvements  to  sewer  system. 

Ark.,  Derott — (Official) — Bids  will  be  received  until  4  p.m., 
Oct.  8,  by  Sewer  Improvement  District  No.  2  for  sewage- 
disposal  plant.    A.  C.  Blanks,  Secy,  of  Comrs. 

Tex.,  Arlington — Citizens  voted  $10,000  bonds  for  extension 
of  sewer  system. 

Tex.,  Austin — Improvements  will  be  made  to  sewer  system 
by  city  forces.    Noted  Sept.  16. 

Tex.,  Beaumont — Bids  will  be  received  until  Oct.  19,  by 
J.  G.  Sutton,  City  Secy.,  for  30,690  ft.  of  sanitary  sewers. 
C.  L.  Scherer,  City  Engr. 

Tex.,  Corsieana — Election  will  be  held  Oct.  10  to  vote  on 
$20,000  sewer  bonds. 

Tex.,  Gatesville — Citizens  plan  sewer  system.  Estimated 
cost,  $25,000.    T.  R.  Mears,  Mayor. 

Tex.,  Henderson — J.  M.  Wood,  Oberlin,  Ohio,  granted  fran- 
chise to  construct  and  operate  sewer  system. 

Tex.,  Waco — Election  will  be  held  Oct.  19  to  vote  $75,000 
bonds  for  sewers  and  sewage-disposal  plant.    Noted  Aug.  12. 

Okla.,  Cushing — (Official) — Bonds  for  $30,000  for  inter- 
cepting sewers  voted.  Benham  Engineering  Co.,  Oklahoma 
City,  Engr.    Noted  Sept.  9. 

Okla.,  Marlow — (Official) — Citizens  defeated  $15,000  bond 
issue  for  sanitary  sewer  system.    Noted  Sept.  9. 

Colo,  Boulder — Citizens  plan  sewer  system  and  street  pav- 
ing at  estimated  cost  of  $16,000.  George  Joslyn,  City  Engr., 
and  Leonard  Metcalf,  Boston,  Mass.,  Sewer  Engr. 

N.  M.,  Deming — (Official) — We  have  been  advised  that  im- 
provements will  not  be  made  to  sewer  svstem  till  1916.  A.  A. 
Tenike,  Clk.     Noted  Aug.  5. 

Idaho,  Idaho  Palls — City  contemplates  sewers  in  three  dis- 
tricts.   Estimated  cost,  $23,000.    W.  P.  Dawes,  City  Clk. 

Idaho,  Mountain  Home — (Official) — Bids  will  be  received 
until  Oct.  7  by  Sewer  Committee  for  sewer  system  and  sewage- 
disposal  plant.    F.  E.  Austin,  Chn.  of  Com.    Noted  Sept.  9. 

Arias.,  Mesa — (Official) — Bids  will  be  received  until  Oct.  5 
by  Town  Clerk  for  sewer  svstem  including  16  miles  of  sewers 
Estimated  cost,  $70,000.  H.  S.  Hancock,  Phoenix,  City  Engr. 
Noted  June  24. 

Arias.,  Tucson — Surveys  being  made  for  outfall  sewer  svs- 
tem.    Estimated  cost,  $50,000. 

Wash.,  Roslyn — Bids  will  be  received  until  Oct.  11  by 
George  T.  Wake,  City  Clk.,  for  sewer  improvements  in  Local 
Improvement  Districts  1,  2,  3  and  4.     Noted  Sept.  2. 

Wash.,  Seattle — Board  of  Public  Works  plans  outfall  sewer 
in  Seaview  Ave.  A.  H.  Dimock,  City  Engr.,  submitted  plans 
Estimated  cost,  $452,566. 

Ore.,    Portland — Plans    prepared    for    sewers    in  various 
streets.     A.  L.  Barbour,  City  Clk. 

Calif..  Visalia — Bids  will  be  received  until  Oct.  6  by  City 
Trustees  for  sewer  work.    Estimated  cost,  $65,000. 

Alta.,  Edmonton — Election  will  be  held  to  vote  on  $250,000 
bonds  for  sewage-disposal  plant. 

Ont.,  Gait — Town  Council  will  lay  storm  and  sanitary 
sewers  at  estimated  cost  of  $4,000.  C.  D.  Campbell,  Engr'., 
and  Joseph  McCartney,  Clk. 

Ont.,  Guelph — Sewers  will  be  laid  in  Beverly,  Harris,  Pros- 
pect and  Johnson  St.  Estimated  cost,  $5,188.  F.  McArthur, 
Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Official) — Contracts  awarded  to  ANTHONY 
BARNFFALDT,  9  Parker  PL,  at  $9,071,  for  sewer  in  Telford 
St.,  and  to  J.  L.  PIERCE  &  CO.',  at  $473,  for  sewer  in  Lanark 
Rd.    Noted  Sept.  9. 

N.  Y.,  Rochester — Contract  awarded  to  MICHAEL  RIPTON, 
at  $11,899,  for  sewer  tunnel  in  Graves  St. 

N.    Y.,    Seheneetady — Contract    awarded    to    THOMAS  F. 
MacGREGOR,  at  $24,342,  for  sewers.    Noted  Sept.  23. 

N.  Y„  Westerlo — Contract  awarded  to  FOUNDATION  CO , 
at  $172,772.  for  sewage  pumping  station  at  Westerlo  Island. 


A.  \.,  \orktown  Heights — All  bids  received  Aug.  31  for 
sewage-disposal  plant  rejected  by  Board  of  Managers  of  New 
York  State  Training  School  for  Boys.    Noted  Aug.  19. 

^% JA'  Bosota — (Hackensack  post  office) — Contract  awarded 
to  AVERILL  &  MATHEWS,  Newark,  at  $6,349,  for  sewer 
extension  in  River  Rd. 

,,  N-  J-  Edgewater — Bids  were  received  for  sewer  outlet 
No-  10  as  follows:  E.  C.  Humphry,  Hackensack,  $73,855;  John 
J.  McGarry,  $52,759,  and  Edward  English,  $44,571. 
~™JSr\  J"  Montelair — Contract  awarded  to  CESTONE  CON- 
STRUCTION CO.,  at  about  $15,000,  for  storm  water  drain  in 
Valley  Rd. 

BT.  J.,  Newark — All  bids  received  for  Meadow  Brook  Outlet 
sewer  rejected.     Noted  Sept.  2. 

W.  Va.,  Huntington — Contract  awarded  to  AMOS  TRAINOR 
at  $6,500,  for  sewer  system  in  First  and  Second  Wards.  Noted 
Sept.  2. 

^T^hi1'.  Cleveland — (Official) — Contract  awarded  to  W.  P. 
GIBBONS  CONTRACTING  CO.,  3135  Scranton  Rd.  at  $13,456, 
for  sewers.    Noted  Sept.  9. 

Ohio,  Medina — Glenn  W.  Hadley,  Canton,  at  $5,612,  low 
bidder  for  laying  8,811  ft.  of  sewer  pipe  and  manholes 
George  L.  McNeal,  Village  Clk. 

Ohio,  Portsmouth — Contract  awarded  to  JOHN  A.  GRIMES 
at  $4,421,  for  Sunnyside  sewer  system. 

r™inJ1"  l,l,,iBI,ano,Is — Contract  awarded  to  COLUMBIA  CON- 
STRUCTION CO.,  at  $22,826,  by  Board  of  Public  Works  for 
intercepting  sewer.     Noted  Aug.  26. 

Mich.,  Grand  Rapids — (Official) — Contract  awarded  to  A. 
H  PRANGE,  Grand  Rapids,  at  $10,000,  for  sewage-disposal 
plant  for  East  Grand  Rapids.    Noted  Sept.  9. 

Mich.,  Reed  City — Contract  awarded  to  ISAAC  H  WELLS 
Kalamazoo,  at  $16,884,  for  storm  sewers.    Noted  Sept.  9. 

Wis.,  Elroy — (Official)- — Contract  awarded  to  GORDON  & 
HINES,  Elroy,  for  sewers  in  West  and  Cedar  St.  Noted 
Sept.  23. 

TTTWis.,  Milwaukee — (Official) — Contract  awarded  to  A  J 
HEWITT,  810  Majestic  Bldg.,  Milwaukee,  at  $37,697,  for  tunnel 
sewer  in  Lake  St.    Noted  Sept.  2. 

,„Wis.,  South  Kaukaiina — Contract  awarded  to  GEORGE 
MULHOLLAND,  Kaukauna,  at  $4,587,  for  sewers  in  various 
streets. 

„^,Wi^"  Superior — (Official)  — Contract  awarded  to  PATORET 
CONSTRUCTION  CO.,  Superior,  at  $6,159,  for  sewer  work 
Noted  Sept.  9. 

Minn.,  Brainerd — (Official) — Contract  awarded  to  ILSTRUP 
&  OLSON,  Minneapolis,  at  $1  per  ft.  for  sewers  in  Lot  B 
District  4  and  $0.93  per  ft.  for  Lot  B,  Districts  4  and  1 
Noted  Sept.  2. 

Minn.,  St.  Paul — (Official) — Contract  awarded  to  SIEMS- 
CAREY  CO.,  at  $95,000,  for  Fredericka-Fairmount  sewer 
system. 

^  S.  D.,  Centerville—  (Official) —Contract  awarded  to 
SCHRUTH  &  JACKSON,  Fargo,  N.  D..  at  $24,066,  for  sewers. 
Noted  Sept.  2. 

,  •  ,  }Va!h"  Seattle — McDonald  &  Jones,  Seattle,  at  $15,548,  low 
bidder  for  overflow  sewers  in  First  Ave.,  N.  W. 

Calif.,  Pasadena— Contract  awarded  to  J.  E.  HADDOCK 
357  North  Chester  Ave.,  at  $25,900,  for  storm  water  conduit  in 
Seco  St. 

Ont.,  Berlin — (Official) — Contract  awarded  to  GEORGE  B. 
MOOGK,  Weston,  for  sewer  work.    Noted  Sept.  16. 

Out.,  London — Contract  awarded  to  JOHN  McMURPHY 
Hyman  Hall,  Queen's  Pond  Park  Ave.,  London,  for  sewers  in 
Quebec,  Reyburn  and  Salisbury  St. 

Ont.,  Toronto — Contract  awarded  to  MOYES  CONSTRUC- 
TION CO.,  at  $18,000  for  sewer  in  Dundas  St.  Sewer  in  St 
Clair  Rd.  will  be  built  by  city  forces.    Noted  Aug.  26. 

GARBAGE 
Proposed  Work 
N.  Y.,  Buffalo — Revised  plans  being  prepared  bv  Howard 
L.  Beck,  City  Arch.,  for  three-story  addition  to  eitv  garbage 
disposal  plant,  Hamburg  St.  and  Lake  Shore  R.R.  Estimated 
cost,  $150,000. 

Mich.,  Ishpeming — Installation  of  garbage  incinerator  con- 
templated.   Estimated  cost,  $6,000. 

Mo.,  St.  Joseph — Election'  will  probably  be  held  to  vote 
$15,000  bonds  for  garbage  incinerator. 

Bids  In  and  Contracts  Awarded 

Mass.,  Revere — Contract  awarded  to  W.  A.  and  H.  A.  ROOT 
INC.,  1  Beacon  St.,  Boston,  at  $20,000  for  incinerator  and  boiler 
house. 

N.  J.,  Newark — Board  of  Works  will  soon  award  contract 
for  collection  and  disposal  of  garbage. 

111.,  Rock  Island — (Official) — We  have  been  advised  that 
contract  for  garbage  incinerator  has  not  been  awarded  as 
stated  in  our  issue  of  Sept.  16.  Meeting  will  be  held  in  Octo- 
ber to  consider  award.    Noted  Sept.  16. 

STREETS  AND  ROADS 
Proposed  Work 
N.  Y.,  Buffalo — Bids  will  soon  be  received  for  paving  Exeter 
Ave.  and  Galveston  PI.  and  for  repaying  Jersey  St. 

W.  Y„  Buffalo — Bids  will  be  received  until  11  a.m.,  Oct  1. 
by  Department  of  Public  Works,  5  Municipal  Bldg.,  for  pavine 
northerly  and  southerly  courts  to  Porter  Ave.  Pumping  Statii 

N.  Y.,  Forestburgh — Taxpayers  voted  bonds  for  $6,000  for 
road  from  Forestburgh  to  line  of  town  of  Thompson. 
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N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Room  2, 
Borough  Hall,  until  11  a.m.,  Oct.  6,  for  regulating-,  grading, 
paving,  curbing  and  laying  sidewalks  on  various  streets. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  soon 
be  received  for  repaying  a  number  of  streets  of  the  borough. 

IV.  Y'.,  Hew  York — (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  by  the  Park  Board,  Dept.  of  Parks, 
Municipal  Bldg.,  until  3  p.m.,  Oct.  7,  for  improving  the  walks 
of  Central  and  other  parks  in  the  borough. 

N.  Y.,  New  York — (Borough  of  Queens) — Bids  will  be  re- 
ceived by  Maurice  E.  Connolly,  Borough  Pres.,  until  11  a.m., 
Oct.  5,  for  improving  Jerome  Ave.  from  Boyd  Ave.  to  Green- 
wood Ave.,  Fourth  Ward,  and  South  Ave.  from  New  York  Ave. 
to  Rockaway  Turnpike,  Fourth  Ward;  also  for  furnishing  and 
delivering  200,000  gal.  of  light  road  oil  or  refined  tar  oil. 

IV.  Y\,  New  Berlin — (Official) — Bids  will  be  received  until 
Oct.  2  by  Village  Board  for  1,800  lin.ft.  concrete  paving.  (See 
Adv.) 

N.  J„  Cape  May  C.  H. — Board  of  Chosen  Freeholders  of 
Cape  May  County  will  build  boulevard  from  mainland  into 
town  of  Wildwood. 

N.  J.,  Freehold — Bids  will  be  received  until  11  a.m.,  Oct.  6, 
by  Board  of  Chosen  Freeholders  of  Monmouth  County  for 
Tennent  Gordon's  Corner  Rd.    J.  M.  Corlies,  Dir. 

N.  J„  Hoboken — Bids  will  be  received  until  10  a.m.,  Oct.  13, 
by  the  City  Commissioners,  for  improving  portions  of  First, 
Third  and  Harrison  St. 

N.  J.,  Newark — (Official) — Bids  will  be  received  by  the 
Board  of  Street  and  Water  Commissioners  until  3:30  p.m., 
Oct.  7,  for  paving  Chelsea  Ave.  from  South  Orange  Ave.  to 
the  city  line  and  Cypress  St.  from  Fabyan  PI.  westerly  about 
249  ft. 

N.  J.,  Newark — Bids  will  be  received  until  Oct.  7  by  Board 
of  Chosen  Freeholders  of  Essex  County  for  resurfacing  Sus- 
sex Ave.  with  asphalt.    Noted  Aug.  19. 

N.  J.,  New  Brunswick — Bids  will  be  received  until  2:30 
p.m..  Oct.  11,  by  Board  of  Freeholders  of  Middlesex  County 
for  Sections  2  and  3  of  South  Amboy-Keyport  Rd.  from  tracks 
of  New  York  &  Long  Branch  R.R.  at  Morgan  station  to  Mon- 
mouth County  line  at  Whale  Creek.  A.  J.  Gebhardt,  Dir. 
Noted  Aug.  12  and  Sept.  9. 

N.  J.,  Stone  Harbor — Bonds  for  $33,000  sold  for  boardwalk 
at  Stone  Harbor. 

N.  J.,  West  Hoboken — (Weehawken  post  office) — Bids  will 
be  received  by  the  Town  Council,  Town  Hall,  Clinton  Ave. 
and  Charles  St.,  until  8  p.m.,  Oct.  6,  for  improving  Paterson 
Ave. 

Md.,  Easton — Bids  will  be  received  by  Commissioners  of 
Talbot  County  until  noon,  Oct.  5,  for  one  section  of  Static 
Aid  highway  along  Harrison  St.,  extending  between  the  town 
limits  of  Easton  and  Talbot  County  fair  grounds. 

Md.,  Princess  Anne — (Official) — All  bids  received  Sept.  7 
for  2.01  miles  of  State  Aid  Highway  in  Somerset  County  were 
rejected.    Noted  Aug.  12. 

Va„  Petersburg — City  contemplates  road  between  Peters- 
burg, Hopewell  and  City  Point.  Estimated  cost,  $100,000. 
Robert  Cabinass,  Mayor. 

Ga.,  Savannah — Citizens  voted  $75,000  bonds  for  road  from 
Savannah  to  Tybee,  Chatham  County.     Noted  Aug.  26. 

Fla.,  DeLand — Election  will  be  held  Oct.  9  in  Volusia  County 
Road  District  to  issue  $110,000  bonds  for  roads  and  bridges. 

Fla.,  Dunedin — Citizens  voted  $8,600  bonds  for  street  paving. 

Fla.,  Starke — City  will  vote  Oct.  6  on  $16,000  bonds  for 
street  paving.     C.  F.  Hoover.  Mayor. 

Ala.,  Dotban — Board  of  Revenue  of  Houston  County  will 
spend  $75,000  for  completion  of  present  trunk-lines  and 
additional  roads  in  county. 

Tenn.,  Murfreesboro — Election  will  be  held  in  November 
in  Rutherford  County  to  issue  $175,000  bonds  to  purchase  and 
maintain  turnpikes. 

Tenn.,  Winchester — Franklin  County  voted  $350,000  bonds 
for  road  construction. 

Ky„  Frenchburg — Menifee  County  Commisisoners  contem- 
plate five  miles  of  road  from  Frenchburg  to  Rothwell.  Esti- 
mated cost,  $6,000. 

Ky.,  Louisville- — Bids  will  be  received  by  the  Board  of 
Public  Works  until  Oct.  4  for  paving  with  asphalt  Chestnut 
St.  from  24th  to  26th  St.     Estimated  cost,  $4,000. 

Ky.,  Stanford — Citizens  of  Lincoln  County  defeated  $130,000 
bond  issue  for  roads. 

Ohio,  Cincinnati — -(Official) — Bids  will  be  received  by  the 
Board  of  County  Commissioners  until  noon,  Oct.  8,  for  improv- 
ing Wayne  Ave.  from  Stewart  Ave.  to  Martin  Rd.,  Springfield 
Township. 

Ohio,  Columbus — (Official)- — Bids  will  be  received  until 
2  p.m.,  Oct.  8,  by  Clinton  Cowen,  State  Highway  Comr.,  for 
macadamizing  1.24  miles  of  Cleveland-Wooster  Rd.  Estimated 
cost.  $8,409. 

Ohio,  East  Liverpool — (Official) — Bids  will  be  received  by 
the  Board  of  Trustees  of  Liverpool  Township,  City  Bldg., 
Market  and  Third  St.,  until  noon,  Oct.  5,  for  improving  a 
number  of  public  roads. 

Ohio,  Northtield — (Official) — Only  one  bid  was  received  for 
improving  Brandywine  Rd.,  which  was  rejected.  Noted  Sept.  2. 

Ind.,  Columbia  City- — Bids  will  be  received  until  2:30  p.m., 
Nov.  5,  by  the  Commissioners  of  Whitley  County,  for  three 
highways  in  Smith  Township. 

Ind.,  Columbia  City — Bids  will  be  received  until  1  p.m., 
Nov.  5,  by  the  Commissioners  of  Noble  County,  for  a  road 
on  Whitley-Nobel  County  line. 

Ind.,  Huntington — Bids  will  be  received  by  the  Board  of 
Public  Works  until  7:30  p.m.,  Oct.  4,  for  sidewalks  on  Ogan 
St.    H.  I.  Young,  City  Oik. 


Ind.,  Lognnsport — (Official) — Bids  will  be  received  until 
Oct.  19  by  Board  of  Works  for  43,540  sq.yd.  brick,  asphalt, 
mated  cost,  $103,000.  H.  H.  Thompson,  City  Engr.  Noted 
mated  cost,  $103,000.  H.  H.  Thompson,  City  Engr.  Noted 
Sept.  16. 

Ind.,  Madison — City  will  pave  Main  St.  from  Broadway  to 
Walnut  St.  with  vitrified  brick. 

Ind.,  Noblesville — Bids  will  be  received  until  10  a.m.,  Oct. 
9,  by  W.  O.  Horton,  Audr.  of  Hamilton  County,  for  concrete 
road  in  Noblesville  Township. 

Ind..  Shoals — (Official) — Bids  will  be  received  until  10  a.m., 
Oct.  11,  by  L.  D.  Haga,  Audr.  of  Martin  County,  for  road  in 
Halbert  Township. 

Mich,  Fremont — Citizens  of  Sheridan  Township  voted  $55,000 
bonds  for  stone  and  gravel  road. 

Wis.,  Green  Bay — Bids  will  be  received  until  10  a.m.,  Oct.  4, 
by  Committee  on  Streets  and  Bridges  for  grading  and  placing 
gravel  or  crushed  stone  on  portions  of  West  Mason  St.  F. 
Biemeret,  Chn.  Com. 

Wis.,  Racine — Bids  will  be  received  until  Oct.  9  by  the 
Board  of  Public  Works  for  paving  Hamilton  Ave.  and  Mead 
St. 

Minn.,  Anoka — Bids  will  be  received  until  2  p.m.,  Oct.  7, 
by  Arthur  A.  Caswell,  Audr.  of  Anoka  County,  for  improving 
State  Rd.  Nos.  4,  7  and  9. 

Minn.,  Fergus  Falls — Bids  will  be  received  until  5  p.m., 
Oct.  6,  by  City  Council,  for  grading  Laurel  St.  between  Broad- 
way and  Buse  St. 

Minn.,  Minneapolis — Board  of  Park  Commissioners  plan  to 
complete  boulevard  along  north  side  of  Pogues  Run  between 
Spades  and  Brookside  Parks  and  new  boulevard  along  south 
bank  of  stream. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  until  10 
a.m.,  Oct.  4,  by  City  Clerk,  for  repaying  Robert  St.  from  north 
side  of  Sixth  St.  to  south  side  of  Eighth  St. 

S.  D.,  Grannvnlley — (Official) — Bids  will  be  received  by  the 
Board  of  County  Commissioners  of  Buffalo  County,  until  noon, 
Oct.  5,  for  grading  road  on  section  line  between  sections  26 
and  27-06-68. 

N.  D.,  Bellefourche — Bids  will  be  received  until  Oct.  5  by 

N.  P.  Lang,  Audr.  of  Butte  County,  for  Arndt  Rd. 

N.  D.,  Minot — (Official) — Bids  will  be  received  until  8  p.m., 
Oct.  4,  by  Board  of  City  Commissioners  for  about  three  miles 
of  street  improvements.  Estimated  cost,  $32,980.  E.  J. 
Thomas,  City  Engr.     (See  adv.) 

Mont.,  Hardin — Bids  will  be  received  by  E.  P.  Ross,  Clk., 
County  Comrs.,  until  Oct.  4,  for  4y2  miles  of  road  between 
Big  Horn  River  Bridge  and  Dry  Creek. 

Mo.,  Kansas  City — Bids  will  soon  be  be  received  for  approx- 
imately nine  miles  of  brick  paving  on  Broadway. 

Mo.,  Maryville — Citizens  of  Nodaway  County  voted  $35,000 
bonds  for  road  improvements.  F.  J.  Yeomans,  County  Clk. 
Noted  Aug.  19. 

Mo.,  Wellington — Election  will  be  held  Oct.  8  to  vote 
$55,000  bonds  for  macadamizing  10  miles  of  road  and  for  two 
bridges. 

Tex.,  Beaumont — Bids  will  be  received  until  Oct.  19  by 
J.  G.  Sutton,  City  Clk.,  for  approximately  90,000  sq.yd.  of 
paving.     Estimated  cost,  $85,000. 

Tex.,  Denison — Contract  will  soon  be  awarded  for  14,680 
sq.yd.  of  paving. 

Tex.,  Lufkin — (Official) — Voters  of  Angelina  County  de- 
feated $200,000  bond  issue  for  road  improvements.  Reported 
another  election  will  be  called.    Noted  Sept.  16. 

Tex.,  Terrell — Attorney  General's  Department  has  approved 
an  issue  of  $150,000  bonds  for  roads  in  Justice  Precinct  No.  8, 
Kaufman  County. 

Okla.,  Pawnee — Bids  will  be  received  by  H.  A.  Rexford, 
City  Clk.,  until  7:30  p.m.,  Oct.  4,  for  paving  approximately 
20,000  sq.yd.  in  business  district. 

Colo.,  Lamar — Bids  will  be  received  by  L.  M.  Markham. 
Clk.,  Comrs.  of  Powers  County,  until  noon,  Oct.  11,  for 
grading  and  improving  Santa  Fe  Rd. 

Idaho,  Burley — Citizens  voted  $75,000  bonds  for  roads. 

Idaho,  Cottonwood — (Official) — Bond  election  will  be  held 
in  October  for  paving  main  streets.  E.  L.  Parker,  Chn.,  Bd. 
City  Trustees.     Noted  Sept.  9. 

Ariz.,  Tucson — Election  will  be  held  Oct.  26  to  issue  $400,000 

bonds  for  roads. 

Wash.,  Pasco — -(Official) — Bids  will  be  received  until  Nov.  1 
by  County  Commissioners  for  macadamizing  trunk  highways. 
Estimated  cost,  $35,000.  J.  W.  Hamilton,  County  Engr.  Noted 
Sept.  9. 

Ore.,  Portland — Bids  will  soon  be  received  for  paving 
East  10th  St.  from  Going  St.  to  Alberta  St.  Estimated  cost, 
$6,000. 

Ore.,  The  Dalles — Citizens  of  Wasco  County  contemplate 

$262,500  bond  issue  for  road  improvements. 

Calif.,   Arcadia — Bids   will   be    received    by   the  Board 
Trustees  until  8  p.m.,  Oct.  7,  for  approximately  16  miles  of 
oiled  macadam  roadway  and  10,000  ft.  of  concrete  curb  and 
gutter. 

Calif.,  Bakersfield — Bids  will  be  received  until  Oct.  7  by 
Board  of  Supervisors  of  Kern  County  for  five  miles  of  con- 
crete pavement  of  Division  10,  Section  15,  known  as  Patch 
Loop. 

Calif..  Los  Angeles — City  Council  plans  to  pave  Western 
Ave.  from  Temple  St.  to  Fountain  Ave. 

Calif.,  Santa  Clara- — Citv  Engineer  estimates  cost  of  paving 

seven  streets  at  $85,000. 
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due.,  Verdun — Town  Council  will  macadamize  Woodland 
Ave.  from  La  Salle  Rd.  to  Bannantyne  Ave. 

Out.,  Brockville — Council  will  lay  tarvia  pavement  to  cost 
$14,000. 

Ont.,  Chatham — Town  Council  contemplates  concrete  pave- 
ment on  Louise  and  Prince  St.  and  granolithic  pavement  on 
Violet  and  Inches  St. 

Ont.,  Kingston — Town  Council  contemplates  macadam  roads 
and  concrete  sidewalks  on  a  number  of  streets.  W  W  Sands 
Clk. 

Ont.,  Stamford — Township  Council  plans  water-bound  ma- 
cadam roadway.     Estimated  cost,  $28,000. 

Bids  In  and  Contracts  Awarded 
Mass.,     Boston — (Official) — State     Highway  Commission 

awarded  contract  for  12,400  lin.ft.  road  in  Granby  and  South 

Hadley  to  LANE  CONSTRUCTION  CORPORATION,  Meriden 

Conn.,  at  $16,295.    Noted  Sept.  16. 

Mass.,  Boston — State  Highway  Commission  awarded  con- 

^f^0-?,  7\40?-  lln-ft-  asphalt  macadam  in  Braintree  to  E.  J. 

ROURKE,  Arlington,  at  $12,390. 

Mass.,  Boston— JOHN  KELLY  CO.,  5  Ulmer  St.,  Roxbury 
awarded  contract  for  paving  Rosewood  St.,  at  $13,052. 

Conn.,  Hartford — (Official) — Contracts  for  state  road  im- 
provements awarded  as  follows:  New  Haven-Hartford  Turn- 
IP  k£r>£e™H«V?.n  a1d  ,Nol}KHsLVeP  Townships  to  UNION 
PAVING  CO.  Schenectady,  N.  Y.,  at  $22,891;  Huckleberry  Hill 
Rd.,  Brookfield  Township  to  LOUIS  LONGHT  &  BRO.,  Torring- 
ton,  at  $11,191;  Orange  Township  to  ROBERT  D  DAT.F/V 
CONTRACTING  CO.,  New  Haven,  £t  $28,448?  Roberts villeRdl 
R^r^Noters^ie'0  A.   WILCOX,   Norwich,  at 

Conn.,  Norwalk — Contract  for  paving  Washington  St 
NY^a^lS  439  t0  EMPIRE  CONSTRUCTION  CO.,  N?w  York, 

Z''  fNew    York— (Bor9ugh    of    Brooklyn)  — (Official)— 
Conti  acts  for  improving  various  streets  awarded  as  follows- 

TLSART/pAV^ftnnS^na,nCLH°P^inson  Ave-  to  BROOKLYN 
tr^ i    ««,  PAVING  CO.,  407  Hamilton  Ave.,  at  $16,462,  $5,475 

TRACTTN1    PnPe^91VfrIy^  A^,lan.d    PL    t0    FRANKLIN  CON- 

ieptt09TanfK2t  PAVIN°  C°"  West  iVth  sCltHsfs^^Notld 
N.  Y.,  New  York— (Borough  of  Manhattan)— Contracts  for 
STRUCTTONPO  *laVen    AvC-   ASPHALT  CON- 

St  WII  IAN  AQPm'r^  ^St  ?}-£ew  York-  at  ?15,846;  66th 
It/itI^S^  S^H^nTl  zT"  "  Park  R°W>  NeW  Tork'  at 
nnn^J*  Public  Works  Commissioner  awarded 

CO,  at  $6  296  "       Pavement  on  Webster  Ave.  to  GALBANO 

V?ONUSFrkGi^ve^sf.!5a0t00$4am.  WHI™°*E,  RAUBER  & 
N.  J.,  Bloomiield — Contract  for  repaving  Broad  St  from 

claff:  ^Mol^d^^ 

AiJT|6NDARD  BITULITHIC  P A VI NG  C O  ,  at  $ 86 ,450     Not e d 

^iX"  J-'  Montvale — (Official)— Contract  for  improving  Mag- 
nolia and  Grand  Ave.  will  not  be  awarded  this  year 

^^C^^LtT^SSSS^SSS  R°afhwayTne  f^R^osT 

ftla$Z2^6ftalNoRtded  ^Sfa  *  DUNN^  Wool: 

Pla.,  Palm  Beach — Contract  for  caving-  Clematis  Ave 
awarded  to  P.  G.  PROUDFOOT,  at  $13,523  L'lematls  Ave- 

„-/iPlaV1Tarpon  sPrSnS» — Contract  for  10,000  sci.ft   of  concrete 
sidewalks  awarded  to  HERMAN  DANN,  St  Petersburg 

...i1?;'.  ^inden— Commissioners  of  Marengo  County  awarded 
contract  for  sand-clay  and  gravel  roads  to  HARVEY  &  CO 
Memphis.  Tenn.,  at  $60,000.    Noted  Sept.  2.        ^  v  ^  i  «; 

i„  Carlisle— Contract  for  Carlisle  and  Parks  Ferry  Rd 
at  $l'5,000aS  County  awarded  to  JAMES  &  JONES,  Louisville; 

Ky.,  Carlisle — Contract   for   Carlisle  and   East  Union 
ISofoOo!  PHELPS.   POST,    GUYN   &    CO.,  Lexington, 

.  Ky.,  Louisville — Contract  for  paving  32nd  St.  from  Grand 
It  l8^50nia  awarded  to  L.  W.  HANCOCK  CO.,  Cuisvme 

Ky.,  Louisville — HENRY  BICKEL  CO.,  Louisville  at  $10  500 
Godwin  §£ntraCt  for  Paving  DuP^y  St.   from' Kentucky  to 

Ky.,  Louisville — Contract  for  paving  Brook  St.  from  Breok 
t0   Caidwe11    St.    and    Chestnut   St.    from    Fourth  to 
Fifth  St.  awarded  to  LOUISVILLE  ASPHALT  CO. 

Ky.,  Bussellville — Contract  for  2.7  miles  of  macadam  nil™ 

aBtY$AlR,1l0°PERATING    &    CONgTRmuacC^^  %l 

CouKfy  a^ion?^ffir#^rA™g^rTt  ?7k4e96.in  ^ 
■a  01\U^  Conneaut — Contract  for  improving  State  St  from 
Hon; Erie?  Penn^m.l"?.  aWal'ded  t0  J-OHN  McCORMICK 
»  To»*"«»—  (Official)— Contract    for    improving  Stone 

M^r^SSS.'  ^otl^sTp't^ll10  M'  *  HAMMIN  ™^ 


Ohio,  Toledo— Contract  for  paving  Detroit  Ave.  from  Miami 
$7  Is?"6  V6r  Rd'  awar(le<l  to  M.  P.  H  ANN  AN,  at 

Ohio,  Toledo — Board  of  Control  awarded  paving  contracts 

£?«'.  *1,18-638;  Streicher  St.  to  GESSNER  &  COTHRELL,  $27- 
558;  Salem  and  Princeton  St.  to  PETERS  BROS.  &  CO.,  $12*82 1). 

Ind.,  Anderson  —  (Official)  —  Commissioners  of  Madison 
County  awarded  contract  for  concrete  road  in  Anderson 
Township  to  GEORGE  HOPPS,  Anderson,   at  $6,973  Noted 

^n^°d-,f  F,rank,iM— -Board  of  County  Commissioners  awarded 
contract  for  gravel  roads  in  Union  and  Pleasant  Tnwnth  m 
to  EDWARD  BARRETT,  Bargersville,  at  $11*500.  TOWnshlps 
111.,  Geneva — Contract  for  Section  G,   Roi  te   12    of  State 

mGrca,sjoiie\rat  tiWs.^^  to  GROHWE  contract! 

kjaSSSSSS'E^^  &V&°  D1Y,ER,OfatrTl0,7?0.YellOW- 

.  In-t,  (Official)—  Contract   for  gravel   road   on  Bald 

winsville  state  line  road  and  gravel  road I  on  Heefan  Brt" 
awarded  to  JOHN  HEELAN,  Paris,  at  $4,500.  Noted f  stpt  R[ 

rece!vPdS%e(n^arl1eS7;<0fffinial)—  ^ds  for-  street  improvements 
Racine  Wif  sis  f°lloWsl,  Wlscor>sin  Improvement  Co.. 
Pr\ce  Fliin  '  «sl«  kqs1  T<Probably  awarded  contract);  Arwen 
W.1CWilfof,Incit?y6E6nIr.LN?aend  AuTl**'  ^ 

111.,  Springfield — Contract  for  grading  on  Section  F  Route 
1.  awarded  to  CAMERON,  JOYCE  &  CO.,  Keokuk,  at  $6,195 

Wis.,  Fennimore — Contract  for  concrete  pavement  on  Wis- 
town,natTiia5loa  t0  BARTLETT  CONCRETE  CO.,  Water - 

Wis.,  Neenah— Contract  for  concrete  base,  curb  and  gutter 
ofoc^su^afe-  wKe^  by3  city  tS^&^M^ 

3G^^^3N^R'^Sj~E^^'1^^&0CC^QT^J^^I^N  CO.^at*  $22^55*6! 

Minn.,  Ploodwood— Board  of  Fine  Lakes  Township  award- 
ed contract  for  Nordess  Rd.  to  OSCAR  WILSON. 

Minn.,  St.  Paul— (Official)— Contract   for  paving  Warsaw 

*&®$^£V2t*i?fJS&  St'  aWarde"  t0     ^  EL    I  NG 

Wa^nwaS™arc7p%lasCONf°r  Streets    in  First 

Kan.,  Chanute — Contracts  for  paving  North  Washington 
a\V|-$a5rii9FSehctfveiayWarded  t0  ™RR/ TATLOR^WoS 

iotH't^,'i^Ua.Fa,Is_lCSn.tranS,t  for  jading  Willow  Ave.  from 
10th  to  12th  St.  awarded  to  E.  G.  LEDYARD. 

M"°f-'  Roundup— Contract  for  concrete  sidewalks  in  Dis- 
tricts 9  and  10  awarded  to  JOHN  TRIPP,  at  $13,821 

nnn^'lx*^""™^  (•Official)— Contract  for  approximately  60  - 
?^c^Xd-,?f  grading  awarded  to  FRUIN-COLNON  CONTRACT - 
N^ed'sep^'lt'1"1  LaCl6de  Bld&-  St"  L°UiS'  at  16-«™ cu.yd. 
,„  'Io-  Weston— Contract  for  4,000  yd.  macadam  paving  and 
cnLCetYsdB«  &  KELLEY, 

to  &nTaaniSSrCa°wna[-d^  Sil  l^L^llC^  ^ 
Estimated  cost,  $50,000.    Noted  Sept.  23.  uanas. 

Tex.,  San  Antonio — Contracts  for  paving  awarded  as  fol 
lows:  North  Flores  St.,  Dolorosia  St  and I  MlHtarv -  Plaza  to 
ROACH-MANIGAN  PAVING  CO.,  Memphis  Tenn ,  at  $32  350° 
R&SHMORp/rhwnv'  Commerce  St  and  ^"pfiS '% 
j .  ,  tih'„&  GOWDY,  San  Antonio,  at  $28,908-  Nacogdoches 
$in3d620  St  t0  TEXAS  GRANITOID  CO.,   San  Antonio,  at 

r  „Tex.,  Temple— Contract  for  paving  awarded   to   LAVY  &• 
LEVY,  Dallas,  at  $50,000.     Noted  Aug.  12. 

Idaho,  Sandpoint — Council  has  awarded  contract  for  in- 
„e™Ta.tlonal  celr>ent  paving  in  District  No  4  to  SPOKANF 
RITU-MASS  PAVING  CO.,  Spokane,  Wash.,  at  $1.32  per™ 

BROTsa,hatP$ToVfi20COntraCt   f°r   paving   awarded   to  RYBERG 

W?sh,V  Bremerton — Contract  for  improving  Fourth  St 
awarded  to  E.  H.  L.  MORRIS,  Seattle,  at  $8,558       ruu,ln  &I- 

Wash.,  Everett— Contract  for  30-ft.  pavement  on  Rucker 
Ave.  awarded  to  BANCROFT  &  MORGAN,  Everett,  at  $30  717 
Noted  July  29.  T  ' 

Wash.,  La  Conner — Town  Council  awarded  contract  for 
concrete  _paving  to  N.   W.   BALL.   Sedro  Woollev    Wash  at 


$13,987.    Noted  Aug.  19. 


c  °reU  P°rtlana—-Contract  for  paving  a  portion  of  East 
Seventh  St.  awarded  to  GIEBISCH  &  JOPLIN,  at  $5,841. 

t„  ^alAiDT^rpbuSkJ^C$,ntract  for  improving  Fifth  St.  awarded 
to  CLARK  &  HENERY  CONSTRUCTION  CO.,  at  $5,574. 

Calif.,  Los  Angeles — Contract  for  improving  Third  St.  from 
y„e„rm°nt  t0  Western  Ave.  awarded  to  TRYON  &  BRAIN  at 
-p  i z,i  /o.  * 

Calif..  Portersville — FEDERAL  CONSTRUCTION  CO.  San 
Francisco,,  at  $50,000,  awarded  contract  for  paving  Morton 
St.,  Belleview,  El.  Grainto  and  Grand  Ave. 

CaJif;'  *alinas — Board  of  Supervisors  of  Monterey  Countv 
fl6ai55  ™      W°rk  t0  °'  C'  HOWARD'  Redwood  City,  at 

Calif,  Santa  Ana — OSCAR  FORD,  Riverside,  at  $14  769 
awarded  contract  for  paving  a  portion  of  Riverside  Rd. 
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I'alif.,  Stockton — (Official) — Contract  for  paving  North 
Center,  Maple  and  Ash  St.  awarded  to  W.  H.  PAUL,  Oakland, 
at  $21,969.     Noted  Sept.  16. 

Calif.,  Visalia — Board  of  Supervisors  of  Tulare  County 
awarded  contract  for  Three  Rivers  Rd.  to  J.  E.  HINES,  Tulare, 
at  $13,800. 

INDUSTRIAL,  WORKS 
Proposeil  Work 

Maine.  Biddeford — J.  R.  Worcester  &  Co.,  79  Milk  St.,  Bos- 
ton, Mass.,  prepared  plans  for  three-story,  90xl50-ft.,  tannery 
for  Gobrecht  Leather  Co.,  202  Lincoln  St.,  Boston,  Mass. 

Maine,  Portland — National  Biscuit  Co.  will  build  plant  at 
Kennebec  and  Cedar  St. 

N.  H.,  Keene — Wilkiris  Toy  Co.  has  plans  by  Herbert  A. 
Poster  for  one-  and  two-story,  90x200-ft.,  brick  plant.  Esti- 
mated cost,  $30,000. 

Mass.,  Amherst — Holyoke  St.  Ry.  Co.  will  build  100xl30-ft. 
brick  car  barn  and  substation.  G.  E.  Pelliser,  317  Springfield 
St.,  Engr. 

Mass.,  Boston — Colonial  Steel  Co.,  Pittsburgh,  Penn.,  will 
build  steel  plant  at  D  and  Fargo  St.,  South  Boston. 

Mass.,  Boscton — Bids  will  soon  be  received  for  eight-story, 
70xll0-ft.,  brick  warehouse  for  P.  C.  Larkin  Co.,  Buffalo, 
N.  Y.  Densmore  &  Le  Clear,  88  Broad  St.,  Engr.  Noted 
July  29. 

Mass.,  Springfield — AY.  J.  Foss  Co.  will  build  brick  ware- 
house at  Broadway  and  Wight  Ave.    Estimated  cost,  $20,000. 

N.  Y.,  Buffalo — J.  Prentiss  &  Co.,  132  Michigan  Ave.,  plans 
to  rebuild  warehouse,  according  to  press  reports.  Estimated 
cost,  $20,000. 

N.  Y.,  Buffalo — Bids  will  soon  be  received  bv  Edwin  C. 
Haas,  55S  East  North  St.,  for  50xl00-ft.  foundry  and  36x85-ft. 
machine  shop  at  Grant  St.  and  New  York  Central  R.R.  for 
Unique  Brass  Foundry  Co.,  25  Illinois  St. 

N.  Y.,  Endieott — George  F.  Johnson  &  Co.  will  build  shoe 
factory. 

N.  Y.,  Johnson — Endicott,  Johnson  &  Co.  plans  to  build 
another  addition  to  its  shoe  factory  on  Lester  Ave. 

N.  Y.,  Kingston — Plans  being-  prepared  bv  H.  O.  Chute,  197 
Pearl  St.,  New  York,  for  one-story,  100xl50-ft.,  reinforced- 
concrete  picric-acid  plant  for  Nitro  Powder  Co.  E.  Metzger, 
50  Broad  St.,  New  York,  Pres. 

N.  Y.,  New  York — (Borough  of  the  Bronx) — Tremont  Fire- 
proof Storage  and  Refrigerating  Co.  plans  to  combine  build- 
ings of  Liberty  Brewing  Co.,  at  170th  St.  and  Third  Ave.  and 
establish  warehouse,  cold  storage  plant  and  ice  plant.  John 
H.  Ronner  is  interested. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Chelsea  Fiber 
Mills  Co.  has  plans  for  four-story  brick  mill  at  1155  Manhat- 
tan Ave.  and  Commercial  St.     Estimated  cost,  $30,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  by  L.  Allmendinger,  926  Broadway,  for  2% -story, 
40xl00-ft.,  brick  bottling  plant  on  Myrtle  Ave.  near  Sumner 
Ave.  for  Ferdinand  Munch  Brewing  Co.  Estimated  cost, 
$20,000. 

N.  Y„  New  York — (Borough  of  Brooklyn) — Sheffield  Farms- 
Slawson-Decker  Co.  will  build  six-storv,  100x252-ft.,  dairy 
at  1368  Fulton  St.     Estimated  cost,  $300,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
New  York  City  Composite  Brick  Corporation  will  build  two- 
story,  100xl38-ft.,  plant  at  201  East  129th  St.  Hopkins  & 
McEntee,  37  East  28th  St.,  Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan) — William  J. 
Gilphey,  Arch..  1  Union  Sq.  W.,  Manhattan,  prepared  plans  for 
four-story,  100xl0-ft.,  factory  for  Consumers  Biscuit  Mfg.  Co. 

N.  Y.,  New  York — (Borough  of  Queens) — Warren  &  Wet- 
more,  16  East  47th  St.,  Manhattan,  will  prepare  plans  for 
four-story,  175xl75-ft.  warehouse  and  factory  at  Borden  Ave., 
Van  Alst  Ave.  and  Third  St.,  Long  Island  City,  for  American 
Druggists'  Syndicate.  H.  Loewe,  205  Borden  Ave.,  in  charge. 
Estimated  cost,  $125,000. 

N.  Y.,  New  York — (Borough  of  Queens) — Meuer  Bros.,  575 
Flushing  Ave.,  Brooklyn,  will  build  plant  at  Haywood  Ave. 
and  Third  St.,  Long  Island  City,  for  manufacture  of  steel 
barrels.     Estimated  cost,  $10,000. 

N,  Y.,  New  York — (Borough  of  Richmond) — Valentine  & 
Kissam,  25  Madison  Ave.,  New  York,  preparing  plans  for  five- 
story  factory  near  Clifton,  Borough  of  Richmond,  for  Louis 
De  Jenge  &  Co.,  446  Richmond  Turnpike,  Tompkinsville. 

N.  Y.,  New  Roehelle — Star  Knitting  Works,  Grand  Rapids, 
Mich.,  plans  mills  in  New  Roehelle. 

N.  Y.,  Norwich — Plans  being  prepared  bv  Rov  Bard,  Arch., 
for  two-story,  75x200-ft.  factory  for  Norwich  Wire  Basket 
Co.     Estimated  cost,  $10,000. 

N.  Y..  Rochester — Plans  prepared  by  Russell  &  King,  Syra- 
cuse, for  two-story,  50x90-ft.,  warehouse  for  Gibson  Drug  Co. 
Estimated  cost,  $15,000. 

N.  J..  Camden — Bids  will  soon  be  received  for  three-story 
brick  and  concrete  factory  for  Taylor-White  Extracting  Co. 
Ballinger  &  Perrot,  Philadelphia.  Penn.,  Arch. 

N.  J.,  Newark — Balbach  Smelting,  Co.,  Ave.  R  and  Doremus 
Ave.,  will  build  one-story  steel  storage  building.  Estimated 
cost,  $10,000. 

N.  J.,  Newark — Joseph  Oschwald  will  build  garage  at  359 
Halsey  St.     Estimated  cost,  $20,000. 

N.  J„  Newark — Celluloid  Co.  will  build  warehouse  at  78 
Darcy  St.  at  estimated  cost  of  $30,000. 

N.  J..  Plainfield — Plans  prepared  for  addition  to  machine- 
plant  of  Pond  City  Machine  Tool  Co. 

N.  J.,  Trenton — A.iax-Grieb  Rubber  Co.  will  build  three- 
story,  200x350-ft.  addition  to  its  tire  plant. 

Penn.,  Beaver  Falls — Shelby  Steel  Tube  Co.,  Ellwood  City, 
will  build  additions  to  its  plant  at  estimated  cost  of  $1,500,000. 
J.  J.  Dunn,  Supt. 


Penn.,  Chester — Stewart  Distilling  Co.,  Philadelphia,  will 
build  plant  on  Delaware  River.    Estimated  cost,  $500,000. 

Penn.,  Ellwood  City — U.  S.  Steel  Corporation  will  build 
rolling  mills  and  openhearth  furnaces  at  estimated  cost  of 
$1,500,000,  according  to  press  reports. 

Penn.,  Pittsburgh — Liquid  Fuel  Combustion  Co.  will  build 
two  factories  at  Main  and  Sycamore  St.,  84x136  and  96x136  ft. 
respectively. 

Penn.,  Shamokin — J.  H.  and  C.  K.  Eagle  plan  to  build 
addition  to  their  silk  mills.    Estimated  cost,  $500,000. 

Del.,  Wilmington — William  Freihofer  Baking  Co.  will  build 
bakery,  stable  and  power  plant.  Peucket  &  AVunder,  310 
Chestnut  St.,  Philadelphia,   Penn.,  Arch. 

Md.,  Baltimore — Carnegie  Steel  Co.  plans  storage  and 
power  building  at  its  plant  on  Wicomico  St.    H.  D.  Bush,  Supt. 

Va.,  Norfolk — Norfolk  &  Western  Ry.  will  build  shops. 
J.  E.  Crawford,  Roanoke,  Ch.  Engr. 

W,  Va.,  Martinshurg — Adamantine  Clay  Products  Co.  will 
rebuild  its  plant  at  North  Mountain  which  was  recently  de- 
stroyed by  fire.    Estimated  cost,  $75,000. 

N.  C,  Charleston — Riverside  Iron  Works  Co.  will  build 
plant  on  Metting  St.     Estimated  cost,  $25,000. 

N.  C,  Concord — Norcott  Mills  is  having  plans  prepared  for 
three-story  mill.    W.  G.  Broadfoot,  Secy. 

(ia,.  Atlanta — Atlanta  Warehouse  Co.  will  build  cotton 
warehouse  at  Stewart  Ave.  and  Glenn  St.  Estimated  cost, 
$400,000. 

Tcnn.,  Murfreesboro — A  company  will  be  formed  to  build 
three-story  brick  underwear  mill.  Charles  C.  Groat,  W.  C. 
Bibro  and  T.  H.  Harrison  are  interested. 

Ky.,  Louisville — Speed  Realty  Co.  will  build  six-story  ware- 
house for  Stewart  Dry  Goods  Co.    Estimated  cost,  $40", 000. 

Ohio,  Ashtabula — Missouri  Iron  Co.,  St.  Louis,  will  build 
foundry.  Arthur  G.  McKee,  1301  Rockefeller  Bldg.,  Cleveland, 
Arch. 

Ohio,  Canton — Gordon  Rubber  Co.  will  build  additions  to 
its  factory.    Estimated  cost,  $300,000. 

Ohio,  Cincinnati — Plans  being  prepared  by  Stegner  & 
Hughes,  Arch.,  for  six-story,  100xl00-ft.,  addition  to  factory 
of  Huenefeld  Co.,  Spring  Grove  Ave.,  Camp  Washington. 

Ohio,  Cincinnati — Weidman  Co.  has  plans  for  seven-story 
warehouse  at  West  Ninth  St.  and  Mandrake  Ave.,  N.  W. 

Ohio,  Cleveland — Steel  Products  Co.  has  plans  for  plant  at 
2943  Parkwood  Drive.     Estimated  cost,  $30,000. 

Ohio.  Cleveland — Bids  being  received  by  Franz  C.  Warner, 
Hippodrome  Bldg.,  for  three-story  and  basement,  57xl70-ft., 
and  one-story,  54xll0-ft.  garage  and  sales  building  for  Hud- 
son Stuyvesant  Motor  Co.,  1914  Euclid  Ave.  Estimated  cost, 
$60,000. 

Ohio,  Cleveland — Tropical  Oil  and  Paint  Co.,  Cleveland,  is 
having  plans  prepared  bv  C.  AY.  Courtney,  Leader  News  Bldg., 
for  factory  on  West  70th  St. 

Ohio,  Yorkvllle — Wheeling  Steel  and  Iron  Co.,  Wheeling, 
AY.  A^a..  will  make  improvements  to  its  tin-plate  plant  at 
Yorkville. 

Ind„  Indianapolis — John  B.  Bright,  Indianapolis,  will  build 
a  warehouse  at  113  South  Meridian  St.  Estimated  cost, 
$30,000. 

Ind„  Indianapolis — National  Motor  Co.  will  build  factory 
at  22  and  Yandes  St.    Estimated  cost,  $50,000. 

Mich..  Escanaha — Michigan  Tanning  and  Extract  Co.  is 
having  plans  prepared  for  70x900-ft.  reinf orced-concrete  fac- 
tory near  Escanaba. 

111.,  Chicago — Hump  Hairpin  Co.  secured  a  site  and  will 
build  two-storv  factory  at  Prairie  Ave.  and  20th  St.  Alfred 
S.  Alschuler,  Arch.     Estimated  cost,  $150,000. 

111..  Chicago — William  F.  Pagels.  19  South  La  Salle  St.,  has 
plans  for  two-story,  50xl50-ft.,  brick  warehouse  at  Grand  Ave. 
and  Noble  St.    Estimated  cost,  $25,000. 

Wis.,  Hartford — Kissel  Motor  Car  Co.,  Hartford,  plans 
75xl00-ft.  storage  building,  70xll0-ft.  enameling  shop  and 
furnace  room,  four-story,  50xl00-ft.,  office,  44xl00-ft.  shipping 
warehouse  and  two-story,  50x50-ft.,  body  storehouse.  O.  P. 
Kissel  in  charge. 

Wis..  Wausau — Marathon  Shoe  Co.  plans  two-story,  50x120- 
ft.,  brick  and  concrete  addition  to  its  factory. 

Iowa,  Des  Moines — Hippee  Motor  Supply  Co.  will  build  two- 
storv,  50xl32-ft,  warehouse  on  Mulberry  St.  C.  K.  Denman. 
Arch.     Estimated  cost,  $18,000. 

Iowa.  Des  Moines — Grocers  Wholesale  Building  Co.  will 
build  three-story,  66xl32-ft.,  building.    E.  E.  Pech,  Mgr. 

Minn..  Duluth — Havnes  Automobile  Co.  will  make  exten- 
sions.    Estimated  cost,  $250,000. 

Minn.,  Minneapolis — Borne  Aeroplane  Co.  will  build  fac- 
tory.    Edwin  N.  Potter  and  Arthur  R.  Borne  are  interested. 

Minn.,  Owatonna- — Penhallegon  Radiator  Co.  plans  factory. 
AAHlliam   F.   St.   Clair,  interested. 

Minn.,  St.  Paul — Theodore  A.  Schulze  Co.  will  build  factory 
on  Robert  St.    Estimated  cost,  $500,000. 

Minn.,  St.  Paul — Preliminary  plans  being  prepared  for 
10-story,  4Sxl50-ft.,  concrete  terminal  elevator  for  Eauity 
Oo-Operative  Exchange.  Foltz  Engineering  Co.,  1410  Pioneer 
Bldg.,  Arch.    Estimated  cost,  $125,000.    Noted  Aug.  19. 

Kan..  Wichita — Shirley  Jocelyn,  Beacon  Bldg.,  contemplates 
three-story,  50xl00-ft.,  'brick  warehouse.  Estimated  cost, 
$15,000. 

Mo.,  Springfield — Press  reports  state  Tucker,  Ferguson 
AVarehouse  &  Transfer  Co.  will  build  addition  to  its  ware- 
house at  estimated  cost  of  $25,000.  E.  G.  Tucker,  Representa- 
tive. 

Tex..  San  Antonio — Edward  Friedrich,  802  East  Commerce 
St.,  will  build  factory  at  East  Commerce  and  Pine  St.  Esti- 
mated cost.  $60,000. 
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Okla.,  Sapulpa — International  Crude  Oil  Storage  Co.  will 
build  oil  tank  plant. 

Colo..  Pueblo — Nuckolls  Packing-  Co.  will  build  packing 
plant  at  estimated  cost  of  $250,000.    G.  Harvey  Nuckolls,  Pres. 

Wash.,  Seattle — Foid  Motor  Co.  will  enlarg-e  assembling 
plant.     Estimated  cost,   $100,000.     James  Couzens,  Treas. 

Ore.,  Gresham — H.  M.  Squires,  Gresham,  will  build  fire- 
works factory.    Estimated  cost,  $40,000. 

Calif.,  Los  Angeles — American  Can  Co.  will  build  180x600- 
ft.  factory.     Estimated  cost,  $250,000. 

Bids  In  and  Contracts  Awarded 

Maine,  Portland — Contract  awarded  to  CHARLES  B. 
HOWATT  &  SON,  for  rebuilding-  factory  for  Twitchell  Cham- 
plin  Co.,  on  Commercial  St.    Noted  Sept.  23. 

Maine,  Saeo — Contract  awarded  to  FRED  L.  EMMONS  & 
CO.,  Biddeford,  at  $26,740,  for  shoe  factory  for  Sears-Roebuck 
Co. 

Mass.,  Boston — Contract  awarded  to  FRED  T.  LEY  CO., 
Springfield,  for  pattern  shop  for  Mead  Morrison  Co.,  on  Pres- 
cott  St.,  East  Boston.     Estimated  cost,  $70,000. 

Mass.,  Brockton — Contract  awarded  to  THOMAS  F.  CROW- 
ELL,  Brockton,  at  $155,000,  for  factory  for  Diamond  Shoe  Co. 
Noted  Aug-.  12. 

R.  I.,  Providence — Contract  awarded  to  CRUISE  &  SMILEY 
CONSTRUCTION  CO.,  12  East  Ave.,  Pawtucket,  at  about 
$12,000,  for  one-story,  41xl01-ft.,  laboratory  for  Revere  Rub- 
ber Co.,  Eastern  Ave.,  Chelsea. 

Conn.,  Hartford — Contract  awarded  to  ROBERT  PORTEUS, 
Hartford,  at  about  $40,000,  for  factory  at  Franklin  Ave.  and 
Goodrich  St.  for  Asa  S.  Cook  Co. 

Conn.,  New  Britain — Contract  awarded  to  B.  H.  HIBBARD 
CO.,  New  Britain,  by  Hartford  Auto  Parts,  Inc.,  for  two-storv, 
60x210-ft.  factory. 

N.  Y.,  New  York — (Borough  of  Brooklyn — (Official) — Con- 
tract awarded  to  BORGEA  CONSTRUCTION  CO.,  69  Mills  St., 
Long-  Island  City,  at  $11,500,  for  two-storv.  39xl00-ft.  brick 
factory  for  Rosario  Drago,  404  East  104th  St.,  Manhattan  at 
Willow  Ave.  and  St.  Johns  PI. 

TV.  Y..  Poughkeensie — Contract  awarded  to  EDGAR  V. 
ANDERSON,  39  Market  St.,  for  two-storv  packing  plant  at 
38  Cottage  St..  for  Nelson  Morris  &  Co.,  38  Cottage  St.  Esti- 
mated cost,  $40,000. 

Penn.,  Pittsburgh — Contract  awarded  to  D.  T.  RIFFLE, 
for  factory  for  Wolverine  Supply  &  Mfg.  Co.,  at  Pag-e  and 
Fontella  St. 

Ohio,  Akron — Contract  awarded  to  W.  A.  FRANKLTN  for 
two,  two-storv  factories  for  Kell v-Springfield  Tire  &  Rubber 
Co. 

Ohio.  Cincinnati — Contract  awarded  to  JOHN  LACKER  by 
Otto  Armleder  Co..  York  Ave.  near  Western  Ave.  for  commer- 
cial garage.    Estimated  cost,  $15,000. 

Wis..  Beloit — Contract  awarded  to  SCHNETBERG  &  DEAR- 
HAMMER,  Beloit,  by  Gardner  Machine  Co.  for  machine-shop 
addition. 

Wis..  Watertown — Contract  awarded  to  F.  A.  WTLLEN- 
BOCKEL,  507  Tenth  St..  Watertown.  by  Watertown  Table 
Slide  Co.,  Harp  St.,  for  one-story,  50xl00-ft.  shop  addition. 

Neb..  Omaha — (Official') — Contract  awarded  bv  Ford  Motor 
Co.  to  HODGEON  CONSTRUCTION  CO.,  St.  Paul,  Minn.,  for 
assembling  plant.    Noted  Aug.  26. 

Tex.,  San  Benito — Contract  to  NYSTROM  BROS.,  by  Cream- 
ery-Dairy Co..  San  Antonio,  for  branch  dairy.  Estimated  cost, 
$10,000.    Noted  Aug.  12. 

Wash.,  Taconia — Contract  awarded  to  CORNELL  BROS.. 
Tacoma,  at  about  $250,000,  for  four  steel  buildings  for  Tacoma 
Smelting  and  Refining  Co. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Flooring— Boston,  Mass. —  (Official) — Bids  "will  be  received 
by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks.  Navy 
Dept.,  Washington.  D.  C*.,  for  reinf  orced-concretp  floor  in 
pattern  shop.  Building  No.  42,  United  States  Navy  Yard. 

Dredging — New  London.  Conn. — Bids  will  be  received  by 
H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks.  Navy  Dept., 
Washington.  D.  C,  until  11  a.m.,  Oct.  2,  for  dredging  at  Naval 
Station,  New  London. 

Riprap — Keansburg.  N.  J. —  (Official) — Bids  will  be  received 
by  J.  T.  Yates,  Lighthouse  Inspector.  Tompkinsville,  N.  Y., 
until  2  p.m.,  Oct.  4.  for  riprap  bulkhead  wall  and  making 
repairs  to  jetty  at  Point  Comfort  Light  Station,  Keansburg. 

Post  Office — East  Pittsburgh.  Penn. — Bids  will  be  received 
bv  James  A.  Wetmore.  Act.  Sunerv.  Arch.,  Treasury  Dept., 
Washington,  D.  C,  until  3  p.m.,  Nov.  6,  for  post  office  at  East 
Pittsburgh. 

Rinrap — Philadelphia.  Penn. — Bids  will  be  received  at 
IT.  S.  Engineer  Office,  Philadelphia .  until  noon,  Oct.  14,  for  rip- 
rap in  the  Delaware  River  at  Mifflin  Bar  Dike.    (See  Adv.) 

Chain  Shafts — Washington,  D.  C. — Bids  will  be  received  by 
A.  P.  Davis.  Ch.  Engr..  U.  S.  Reclamation  Service,  Washington, 
D.  C,  until  2  p.m.,  Nov.  8,  for  chain  shafts  and  chains  for 
rolling  crest  of  Grand  River  Diversion  Dam,  Grand  Valley 
project,  Colorado.     (See  Adv.) 

Hoists — Washington.  D.  C. — Bids  will  he  received  until 
3  p.m.,  Oct.  23.  at  the  office  of  Chief  of  Engineers,  U.  S.  Arm  v. 
Washington,  D.  C,  for  12-in.  projectile  hoists.     (See  Adv.) 

Machinery — Washington.  D.  C. — Bids  will  be  received  bv 
A.  P.  Davis,  Ch.  Engr.,  U.  S.  Reclamation  Service.  Washington, 
D.  C,  until  2  p.m.,  Oct.  29.  for  operating  mechanism  for  two 
cylinder  gates  of  12  ft.  diameter  for  Sherburne  Reservoir, 
Milk  River  Project,  Montana,  and  a  duplicate  set  for  Keech- 
elus  Reservoir,  Yakima  Project.  Washington.     (See  Adv.) 

Building- — Norfolk.  Va. — (Official) — Bids  will  be  received 
by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy 
Dept..  Washington,  D.  C,  until  11  a.m.,  Oct.  23,  for  school 
building  at  St.  Helena  Navv  Yard.  Norfolk. 


Hangers— Pensacola,  Fla.—  (  Official)— Bids  will  be  received 
f>y  V-  V,v  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks  Navy 
Dept.,  Washington,  D.  C,  until  11  a.m.,  Oct.  16,  for  three 
hangers  at  U.  S.  Navy  Aeronautic  Station,  Pensacola. 
tt  Pr?TDo.<'k  Gate— Louisville,  Ky.— Bids  will  be  received  at 
U.  fc>.  Engineer  Office,  Louisville,  until  noon,  Oct.  22  for  on.- 
mitering  dry-dock  gate  of  two  leaves.     (See  Adv.) 

Post  Office— Merrill,  Wis.— Bids  will  be  received  by  James 
A.  Wetmore  Act.  Supery.  Arch.,  Treasury  Dept.,  Washington. 
D.  C.,  until  3  p.m.,  Nov.  1,  for  post  office  at  Merrill. 

Excavation,  Etc.  —  St.  Ignatius,  Mont.  —  (Official)— Bids 
will  be  received  by  A.  P.  Davis,  Ch.  Engr.,  Dept.  of  Interior 
U-  ^.  Reclamation  Service,  St.  Ignatius,  Mont.,  until  3  p.m., 
Oct.  12,  for  about  10  miles  of  laterals  and  appurtenant  struc- 
tures, involving  about  43,000  cu.yd.  of  excavation  140  cu  yd 
ot  concrete,  430  sq.yd.  of  paving,  placing  about  9,800  pounds 
reinforcing  steel  and  placing  in  .wooden  structures  of  32,000 
tt.  b.  m.  of  lumber  on  east  bank  of  Flathead  River  one  to 
seven  miles  northeast  of  Dixon. 

Granary  and  Hay  Shed — Ft.   Bliss,  Tex. — Bids  will  be  re- 
?f '7ecLat  Pfflce  of  DePot  Quartermaster,  El  Paso,  until  11  a  m 
VS      VA    ,ov   one    granary    and    one    hay    shed    at    Ft.  Bliss' 
(See  Adv.) 

„,1tn°?t„0,fiTT—  Nerww  Bl;aunfels,  Tex.— Bids  will  be  received 
until  3  p.m.,  Nov  5,  by  James  A.  Wetmore,  Act.  Superv.  Arch.. 
Treasury  Dept.,  Washington,  D.  C,  for  post  office. 

Canal  Work— Montrose,  Colo.— (Official)— Bids  will  be  re- 
ceived by  A.  P.  Davis,  Ch.  Engr.,  Dept.  of  Interior,  U  S  Re- 
clamation Service,  Montrose,  Colo.,  until  4  p  m  Oct  20  for 
about  11  miles  of  Ironstone  Canal,  Uncompahgre  Valley 
project,  vicinity  of  Olathe,  Colo. 

Crane — Panama — Bids  will  be  received  by  Major  F  C 
^Pv^?11'  Pur-  °mcel".  Panama  Canal,  Washington  d'  c' 
until  10:30  a.m.,  Nov.  3,  for  material  for  a  complete  locomotive 
Jib  crane  of  50  gross  tons  capacity  for  Dry  Dock  No.  1,  Balbao 
Terminals,  Balboa,  Canal  Zone,  Panama. 

Miscellaneous  Supplies — Panama — Bids  will  be  received  by 
Major  F  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Wash- 
ington, D  C,  until  10:30  a.m.,  Oct.  8,  for  manufactured  metal 
supplies,    transformers,  etc. 

Miscellaneous  Supplies — Panama — Bids  will  be  received  bv 
Major  F  C  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Wash- 
ington DC  until  10:30  a.m.,  Oct.  6,  engine  lathe  forcing 
press,  bench  filing  machines,  etc. 

Storage  Plant — Peking,  China — (Official) — Bids  will  be  re- 
ceived by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks 
Navy  Dept.,  Washington.  D.  C,  until  11  a.m.,  Oct.  16  for  ice- 
making  and  cold-storage  plant  at  U.  S.  Marine  Barracks, 
Peking,  China. 

Bids  In  and  Contracts  Awarded 
Post  Office — Gouverneur,    N.    Y. — Contract    for    post  office 
aJi  P,9lu„verneur  awarded  to  JAMES  DEVAULT,  Canton,  Ohio 
at  $52,000.     Noted  Aug.  5  and  Sept.  23. 

Inlet  Repairs — Cold  Spring,  N.  J. — Contract  for  stone  repair 
to  Cold  Spring  Inlet  awarded  to  COAST  AND  LAKES  CON- 
STRUCTION CO.,  New  York.  N.  Y.,  at  $29,520.  Noted  Aug  5 
and  Sept.  23. 

Barracks — Norfolk.  Va. — Bids  were  received  at  the  Bureau 
of  Yards  and  Docks,  Navy  Dept..  Washington  D.  C  for  brick 
marine  barracks  building  at  Norfolk  as  follows-  Norcross 
Bros.  Co.,  Worcester,  Mass.,  $199,800;  George  E  Wvne  Wash- 
ington, D.  C,  $207,500;  P.  F.  Gormlev,  Washington'  D  C 
$207,222.    Noted  Aug.  26.  ' 

TT  Piling- — Louisville,  Ky. —  (Official) — Bids  were  received  at 
U.  S.  Engineer  Office,  Louisville,  for  steel  sheet  piling  for 
Dam  No.  43,  Ohio  River,  as  follows:  Jones  &  Laughlin  Steel 
Co.,  Pittsburgh,  Penn.,  $37,804;  Carnegie  Steel  Co.,  Pittsburgh, 
Penn.,  $34,111  (low  bidder);  Lackawanna  Steel  Co.,  Lacka- 
wanna, Penn.,  $35,791. 

„  Post  .Office — Ypsilanti.  Mich. — Contract  for  post  office  at 
Ypsilanti  awarded  J.  S.  WAHLMAN,  Tshpeming,  at  $49,330. 

Post  Office — Fulton,  Mo. — Contract  for  post  office  at  Fulton 
awarded  to  BALKAN  CONSTRUCTION  CO..  Monadnock  Bldg., 
Chicago,  111.,  at  $46,337.    Noted  Aug.  5  and  Sept.  16. 

Revetment — Kansas  City,  Mo. — Contract  for  13,000  lin  ft. 
of  revetment  on  Missouri  River  awarded  to  KANSAS  CITY 
BRIDGE  CO..  Orear-Leslie  Bldg.,  Kansas  Citv,  at  $106,340. 
Noted  Aug.  26. 

Barracks — Mare  Island.  Calif. — Bids  were  received  at  the 
Bureau  of  Yards  and  Docks,  Navv  Dept..  Washington.  D  C, 
for  marine  barracks  building  at  Mare  Island  from:  Pringle, 
Dunn  &  Co.,  San  Francisco,  $143,543:  William  A.  Newsome. 
San  Francisco,  $143,387.    Noted  Aug.  26. 

CANALS — DITCHES  AND  IRRIGATION 


Proposed  Work 

Barge  Canal  Work — Albany.  N.  Y. —  (Official) — Bids  will  be 
received  by  W.  W.  Witherspoon.  Sunt.  Pub.  Wks.,  Capitol. 
Albany,  until  noon,  Oct.  26,  for  Terminal  Contracts  Nos.  20 
and  50.     (See  adv.) 

Drainage — Albany,  Til. — Bids  will  be  received  by  the  Com- 
missioners of  Meredosia  Levee  and  Drainage  District  until 
4  p.m..  Oct.  14,  for  excavating  about  86,960  cu.yd.  of  earth  for 
6%  miles  of  drainage  ditch. 

Ditch — Ada.  Minn. — Bids  will  he  received  until  2  p.m.. 
Oct.  2.  by  Commissioners  of  Norman  Countv.  Court  House,  for 
enlarging,  cleaning  and  repairing  County  Ditch  No.  3. 

Ditch — Breckenridge,  Minn. — Bids  will  be  received  bv  P.  E. 
Truax.  Countv  Audr..  until  10  a.m..  Oct.  6.  for  Ditch  No.  8-A, 
Wilkinson  County.    Estimated  cost,  $12,228. 

Ditch — Breckenridge.  Minn. — Bids  will  be  received  bv  P.  E. 
Truax,  Countv  Audr..  until  10  a.m..  Oct.  12,  for  Ditch  No.  4-A. 
Wilkin  County.    Estimated  cost,  $19,049. 

'  Ditch — Fosston,  Minn. — Bids  will  be  received  bv  O.  M. 
Brandt,  Village  Recdr.,  until  8  p.m..  Oct.  4,  for  clearing  and 
deepening  County  Ditch  No.  48. 
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Irrigation — Lyman,  Wyo. — An  irrigation  project  will  be 
established  near  Lyman  to  reclaim  30,000  acres  of  land.  Water 
will  be  secured  from  Black's  Fork,  a  tributary  of  Green  River. 
Joseph  W.  Field,  Lyman,  interested. 

Drainage — Marion,  Ark. —  (Official) — Drainage  bonds  for 
$160,000  sold.    Noted  Sept.  16. 

Drainage — Ennis.  Tex. — Drainage  and  Levee  District  No.  2 
voted  $125,000  bonds  to  reclaim  12,000  acres  on  Trinity  River 
from  Slate  Rock  to  cut-off. 

Drainage — Victoria,  Tex. — Bids  will  be  received  by  Herman 
Fisher,  Clk.  Victoria  County,  until  noon,  Oct.  14,  for  improv- 
ing Drainage  Ditch  No.  3.    J.  G.  Johnson,  Victoria,  Engr. 

Irrigation — Cimarron,  N.  M. — Plans  being  prepared  by 
James  A.  French,  Engr.,  for  dam  on  Red  River  to  reclaim 
about  20,000  acres  of  land.  Costilla  Estates  Development  Co., 
interested. 

Drainage — North  Yakima,  W  ash. — Bids  will  be  received  by 
Commissioners  of  Yakima  County  until  Oct.  4,  for  drainage 
system  in  Drainage  Improvement  District  No.  27. 

Irrigation — Baker,  Ore. — Baker  Irrigation  Ditch  Co.  will 
build  reservoir,  four  miles  long  in  Sumpter  Valley  Canon, 
15  miles  south  of  Baker.  Estimated  cost,  $500,000.  S.  S. 
Start,  Baker,  representative. 

Drainage — Santa  Ana,  Calif. — Westminster  Drainage  Dis- 
trict voted  $25,000  bonds  for  drainage  system  to  reclaim 
about  5,000  acres  of  land. 

Drainage — Westminster,  Calif. — Contract  will  be  awarded 
about  Jan.  1  for  ditches  for  draining  about  6,000  acres.  Esti- 
mated cost,  $25,000. 

Bids  In  and  Contracts  Awarded 

Harge  Canal  Work — Albany,  N.  Y. — Contract  for  Terminal 

Contract  No.  40  awarded  to  J.  E.  BISHOP,  Syracuse,  at  $25,- 
515.    Noted  Sept.  23. 

Drainage — Atlantic,  Iowa — (Official) — Contracts  awarded 
by  Auditor  of  Cass  Countv  for  Indian  Creek  Drainage  Ditch 
No.  1  to  LANA  CONSTRUCTION  CO.,  Council  Bluffs,  at  7.5c. 
per  cu.yd.    Noted  Sept.  16. 

Ditch — Bemidji,  Minn. — Contracts  for  Judicial  Ditch  No.  31 
awarded  as  follows:  Clearing  and  grubbing,  G.  N.  CLIFFORD, 
Minneapolis,  at  $7,999;  excavation,  RIDER  &  JONES,  Minne- 
apolis, at  $32,676;  road  leveling,  HARTMAN  &  BECK,  Kelliher, 
at  $7,565. 

Ditch — Breckenridge,  Minn. — Contract  for  Judicial  Ditch 
No.  6  awarded  to  C.  W.  ROOD  CONSTRUCTION  CO.,  Grand 
Rapids,  Wis.    Estimated  cost,  $12,000.    oNted  Sept.  2. 

Ditch — Litchfield,  Minn. — Contract  for  Union  Grove  ditch 
awarded  to  NORTHERN  MINNESOTA  DRAINAGE  CO.  Work 
includes  13,000  cu.yd.  of  excavation. 

Ditch — Victoria,  Tex.— Contract  for  ditch  in  Drainage  Dis- 
trict No.  2  awarded  to  W.  D.  McCURDY.  Lake  Pacedo,  at 
$16,000. 

Irrigation — Oakdale,  Calif. — Trustees  of  Oakdale  Irrigation 
District  awarded  contract  for  steel  pipe  to  WESTERN  PIPE 
AND  STEEL  CO.,  San  Francisco,  at  $11,114. 

MISCELLANEOUS 
Proposed  Work 
Tunnel — Boston,  Mass. — Harvard  Improvement  Association, 
Dorchester,  is  interested  in  project  to  extend  Washington  St. 
tunnel  to  Dorchester  and  probably  to  Mattapan.  Estimated 
cost,  $8,000,000. 

Coal  Pier — Baltimore,  Md. — Plans  prepared  for  coal  pier  at 
Curtis  Bav,  Baltimore,  for  Baltimore  &  Ohio  R.R.  Estimaetd 
cost,  $1,500,000. 

Levee — Wrater  Valley,  Miss. — Board  of  Supervisors  of  Cof- 
feeville  passed  resolution  to  join  with  Panola  County  to  build 
levee  across  Yocona  bottom,  about  five  miles  west  of  Water 
Valley.  . 

Barge  Line — Shreveport,  La. — Election  will  soon  be  held  to 
vote  $100,000  bonds  for  barge  line  between  Shreveport  and 
New  Orleans.    Noted  Sept.  23. 

Comfort  Stations — Cleveland,  Ohio- — Election  will  be  held 
in  November  to  vote  $100,000  bonds  for  comfort  stations. 

Pavilion — Oxford,  Ohio — Bids  will  be  received  by  W.  L. 
Tobey,  Chn.  Bldg.  Com.,  Miami  University,  until  Oct.  19  for 
pavilion. 

Flood  Gates — East  St.  Louis,  111. — Press  reports  state  that 
new  flood  gates  will  be  constructed  at  mouth  of  Cahokia 
Creek. 

Tnnnel — Woodward.  Iowa — Bids  will  be  received  by  F.  S. 
Treat,  Secv..  State  Bd.  Control,  about  Oct.  4  for  tunnel  at  State 
Epileptic   Farm.     Estimated  cost,  $20,000. 

Levee — Blytheville,  Ark. — Board  of  Commissioners  St. 
Francis  Levee  District  voted  $100,000  bonds  for  levee  work. 

Levee — South  Bend.  Ark. — Bids  will  be  received  until  Oct. 
4  by  Linwood  and  Auburn  Levee  Board,  Varner,  for  levee  at 
South  Bend.  Work  includes  about  65,000  cu.yd.  of  earth.  C.  C. 
Price,  Dumas,  Engr. 

Wharves,  Docks.  Etc.— Orange,  Tex. — Plans  being  prepared 
for  municipal  slips,  wharves,  docks  and  other  improvements. 
Noted  Aug.  5. 

Seawall — Port  Arthur,  Tex. — Preliminary  plans  being  pre- 
pared by  J.  F.  Coleman,  Consult.  Engr.,  New  Orleans,  La.,  for 
seawall  at  Port  Arthur. 

Tunnel — Seattle,  Wash. — Construction  of  Norman  St.  tun- 
nel to  cost  $412,590  recommended  to  Port  Commission. 

Kulkhead  and  Walk — Longbeach,  Calif. — Plans  being  pre- 
pared by  Charles  Voorhies,  Engr,.  188  Montague  St..  New 
York,  N.'  Y.  (Borough  of  Brooklyn),,  for  bulkhead  and  walk 
along  west  beach. 

Bids  In  and  Contracts    Vwarded  • 

Dredging — Barnstable.  Mass. — Contract  awarded  to  JOHN 
R.  BURKE,  78  Devonshire  St..  Boston,  at  *S,424.  for  dredging 
in   Lewis  Ray. 


Dredging — Waltham,  Mass. — Contract  for  dredging  in 
Charles  River  from  Elm  St.  to  Bleachery  Dam  awarded  to 
JOHN  R.  BURKE,  78  Devonshire  St.,  Boston,  at  $14,100. 
Noted  Sept.  16. 

Pier  Shed — New  York,  N.  Y. —  (Borough  of  Brooklyn)— 
(Official) — Department  of  Docks  and  Ferries  awarded  contract 
for  pier  shed  at  29th  St.  to  McHARG- BARTON  CO.,  171  Madi- 
son Ave.,  Borough  of  Manhattan. 

Structural  Steel — New  York,  N.  Y. —  (Borough  of  Brook- 
Ivn) — Public  Service  Commission  awarded  contract  to 
PHOENIX  BRIDGE  CO.,  49  William  St.  (Borough  of  Manhat- 
tan), for  structural  steel  for  third-tracking  Myrtle  Ave.  ele- 
vated railroad  from  Broadway  to  Wyckoff  Ave.,  at  $40.50  per 
ton. 

Pier  Shed — New  York,  N.  Y. —  (Borough  of  Manhattan)  — 
(Official) — Contract  awarded  to  T.  J.  WATERS  CO.,  271  West 
125th  St.,  New  York,  at  $37,000,  by  Department  of  Docks  and 
Ferries,  for  pier  shed  at  23d  St.  and  North  River.  Noted 
Sept.  16. 

Barge-Fuel  Flats — Cincinnati,  Ohio — Contract  for  four 
steel  fuel  flats  and  two  steel  barges  for  Ohio  River  Improve- 
ment, Cincinnati  District,  awarded  STACEY  MFG.  CO.,  Cincin- 
nati, at  $34,848. 

Elimination  of  Grade  Crossing — Cleveland,  Ohio — Contract 
for  excavation  work  for  Union  Ave.  grade  crossing  awarded 
to  ROBERT  GRACE  CO.,  at  $103,273;  steel  work,  to  KING 
BRIDGE  CO.,  at  $34,892. 

Comfort  Stations — Columbus.  Ohio — Director  of  Public 
Service  awarded  contract  for  comfort  stations  to  STANDARD 
PAVING  CO.,  at  $17,818.    Noted  Aug.  5. 

Creek — Crystal  Falls,  Mich. — Bristol  Mining  Co.  awarded 
contract  for  changing  course  of  Briar  Hill  Creek  to  HICKS 
&  BARBER.  Vulcan. 

Steamers — Galveston,  Tex. — Contract  for  salvaging  six 
steamers  at  Galveston  and  Texas  City  awarded  to  HENDKR- 
SON  IRON  WORKS,  Mobile,  at  $272,000. 

Block  Signals — Oakland,  Calif. — Contract  for  automatic- 
block-signal  system  and  interlocking  plant  for  San  Francisco, 
Oakland  Terminal  Rvs.,  awarded  to  UNION  SIGNAL  CON- 
STRUCTION CO.,  Swissvale.  Perm.,  at  $36,500. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  foll&wing  hcai- 
iBff-v:  "Industrial  Works;"  "Federal Government  Work"  ami  "Miscellaneous  " 

Proposed  Work 
Maine,  Portland — School  Board  revising  preliminary  plans 
for  high  school,  and  they  will  be  redrawn  by  Miller  &  Mayo. 
Arch.    Noted  Aug.  12. 

Mass.,  Worcester — Plans  being  prepared  by  George  C.  Hal- 
cott.  Supt.  of  Pub.  Bldgs.,  for  two-story,  brick  ward  building 
at  Belmont  Hospital.     Estimated  cost,  $50,000. 

B.  I.,  Providence — Bids  will  be  received  until  2:15  p.m., 
Oct.  4,  by  city  for  police  station  at  Wayland  Ave.  and  Sessions 
St.    William" C.  Pelkey,  Clk. 

Conn.,  New  Haven — Music  building  will  be  built  at  Yale 
Universitv  as  memorial  to  Albert  Arnold   Sprague,  Chicago, 

m. 

N.  Y.,  New  York — (Borough  of  Bronx) — N.  Serracino,  Arch., 
1170  Broadwav,  Manhattan,  prepared  plans  for  church  at  East 
187th  St.  and  Tiebout  Ave.  for  East  187th  St.  United  Presby- 
terian congregation.     Estimated  cost,  $40,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  will  be 
received  about  Nov.  1  by  Park  Commisison  for  two-story 
lecture  hall  and  greenhouse  extension  for  Brooklyn  Botanic 
Garden.  McKim,  Mead  &  White,  101  Park  Ave.,  New  York, 
Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared by  Bellinger  &  Moscowitz,  527  Fifth  Ave.,  for  temple 
for  Mount  Neboh  congregation  at  150th  St.,  near  Broadway. 
Estimated  cost,  $80,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Crow,  Lewis  &  Wickenhoeffer,  200  Fifth  Ave.,  prepared  plans 
for  12-story,  125xl25-ft.  reinfoi  ced-concrete  loft  at  318  39th 
St.,  for  324  West  39th  St.  Corporation. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  Joseph  C.  Schaeffler  &  Co.,  38  West  32nd  St.,  for 
two-story  store  and  office  building  at  1604  Broadway  for 
Fleischmann  Co.,  701  Washington  St.    Estimated  cost,  $50,000. 

N.  Y.,  Syracuse — Bids  will  be  received  until  Oct.  4  for  Dela- 
ware school  at  Delaware  and  Gedaes  St.  D.  R.  Roney,  Bd.  of 
Contract  and  Supply.     Noted  Sept.  2. 

N.  J.,  Atlantic  City — Bids  will  soon  be  received  by  M.  H. 
Dickinson,  Arch.,  Philadelphia,  Penn.,  for  one-story  concrete 
and  brick  building  for  Morris  Amusement  Co.  at  Chelsea. 

Penn.,  Philadelphia — Bids  will  be  received  about  Oct.  15  for 
four-storv,  brick  and  marble  building  at  833  Market  St.  for 
Blauner  &  Co.,  Inc.  Estimated  cost,  $110,000.  Hoffman  Co., 
Arch. 

Md.,  Baltimore — Plans  prepared  by  Joseph  Evans  Sperry, 
Arch.,  Calvert  Bldg.,  for  seven-story,  69xl41-ft.  Y.  W.  C.  A. 
I.  F.  Harmon,  Secy. 

D.  C,  Washington — Marsh  &  Peter,  520  14th  St.,  preparing 
plans  for  building  at  Tennallytown  Rd  and  Rockville  Pike 
for  Georgetown  University.  A.  J.  Donlan,  Pres.  Estimated 
cost,  $300,000. 

Va.,  Lexington — (Official) — Bids  will  be  received  until 
10  a.m.,  Oct.  11,  by  Building  and  Grounds  Committee  of  Board 
of  Visitors,  Virginia  Military  Institute  for  three-story  brick 
building  for  Virginia  Military  Institute.     M.  B.  Corse,  Secy. 

Va.,  Roanoke — Bids  will  be  received  until  Oct.  8  by  Roanoke 
Auditorium  Co.  for  one-story  and  basement,  100x200-ft.  audi- 
torium and  convention  hall.  Estimated  cost,  $50,000.  H.  M. 
Miller,  Roanoke,  Arch. 

W.  Va.,  Triadelphia — F.  F.  Farris,  420  Schmulbach  Bldg., 
Wheeling,  preparing  plans  for  two-story  and  basement  school. 
Estimated  cost,  $125,000.  S.  S.  Jacob.  Jr.,  Secy.,  Bd.  of  Educa- 
tion. 
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■  Wa-J  **a™n,7^(9mcial)—Bids  wU1  be  received  until  Oct.  12 
by  Alfred  Fellheimer,  7  East  42  St.,  New  York  N  Y  for 
three-story.  84x245  ft.  main  station,  54xll2-ft   baesaee  build 

R  %  aro  •V4xt132-ft^eXpi.eS^buildins  fo1'  Cen^raToPaeorgVa 
R.R.  Co.   Estimaced  cost,   $1,000,000.  . 

Ky.,  Louisville — Bids  will  be  received  until  3  p.m.,  Oct  8 
by  Samuel  D.  Jones,  Bus.  Dir.,  Bd.  of  Education,  for  alterations 

aLfi^^^agsa^jEs High  Schooi  *  » 

cluKuseV^  Wei^ffef  Is  R^rTo"    B^ui^win  ft 

Wthlt^NlW^rk  5N£t  v  TA°W^l  id#et-  &  Ackerman  %2  West 
45th  bt.,  JNew  York,  N.  T.,  Arch.    Estimated  cost,  $175  uoo 

.,P*io.'ci"ctana«— Louis  Braudy,  Pres.  of  Jumbo  Cone  Co 

7ost,   $60  000ePa  St°re  at  P1Um  and  Sixth  St  Estimated 

Ohio,  Cleveland — Walker  &  Weeks,  1900  Euclid  Ave  Cleve- 
i£dtJ%  P^!?areAd  plans/°''  two-story  bank  and  office  buUd- 
Ba=nkat  %\t?AlUA^Stff5ASt  f°r  Gal'field  SaVinSS 

Ohio,  Columbus — Frank  Packard,  New  Hayden  Bide:  Co- 
lumbus, preparing  plans  for  eight-story  office  and  commercial 
building-  at  High  and  Wall  St.     Estimated  cost,  $300?000 

Ohio,    Findlay— (Official)  — Bonds    for    $100,000    have  been 
.sold  by  county  for  count}  infirmary  building     Jean  C  Cone 
land,  County  Comn.  Clk.    Noted  Sept.  2  P 

hn„I«1d-d',1iV^_Co,?!lty  Council  contemplates  building  court- 
Maffix  Comi     ™  County.     Estimated  cost,   $200,000  John 

w,is-.r  Milwaukee — Bids  will  be  received  about  Oct    15  by 

on T^hMAv^ar^aC^-  S+ec7"  Bd-.of  Education,  for  public  school 
on  15th  Ave.    Estimated  cost,  $80,000. 

Wis.,  Sleenah — Plans  submitted  by  Edward  Bergstrom 
fecturers8 &&&*&CaW''  f,°r  ?0t<fX  for  Merchants  and  Manu-' 
maCLUdecostH$100,00S:     Prank   J'   Sensenbrenner,   Pres.  Esti- 

of  Nn™,'!Spkwsl,7Bi.d,s  .wil1  soon  be  received  bv  State  Board 
^HrSo^  .Refen^n^adlson-  f°r  normal  school  at  Oshkosh. 
Kstimated  cost,  $70,000.     William  Kittle,  Madison,  Secy. 

at  Ti^S^^ar"ne7"-^?thodi?t  Episcopal  Conference  plans  church 
at  University  of  Wisconsin.    Estimated  cost,  $100,000. 

™+^8V  Waukesha— City  Council  petitioned  bv  Board  of  Edu- 

for    ^rflr?eaSP^Prate1$l5^°^Lf0J  new  hi^h  sch°o1  and  $20,000 

fhree^schoof.f^^Kefr,5;^^-'0''   Ce"traI  heaUng  Plant  f°r 

sf.hnnV^VVJlI*erlV0^Scll00l  5oa,  d  Plans  to  rebuild  Hawthorne 
school  at  estimated  cost  of  $75,000.    W.  H.  Brunn  Secv 

eeo'nrt'qt  ^lnth^7K,nif  htS   ?,f  Columbus   will    build   lodge  at 
econd  St.  near  Third  Ave.    Estimated  cost.  $75  000 

are&srrxfs^ wm  bund  i:?-story 

provement^to^hooTs0"'26"8    VOted    $55'°°0    b°nds    f°''  im" 

n\oU^rt"th^^a~^V'vy  Lawrie   preparing   plans   for  motion 
picture  theater.     Estimated  cost,  $150,000. 

Pni^onai  Rprt?~5'llins  be.ing  Prepared  for  seminary  for 
RiP«h^P  T^C;hur(;hJof  Wyoming.  B.  S.  Thomas.  Cheyenne. 
Bishop.     Estimated  cost.  $100,000. 

of  ■inoo  nnar^f*^Citi/fens  °?  Jasper  County  voted  in  favor 
Noted  Aug    5  sanitarium  for  tuberculosis  patients. 

homi°fo^a^S  ^.,tI^°Shey,?K.eniem  Society  contemplates 
ls«ma^^  $lo,^0C°hen-  ^  L°°USt  *"  Representative. 

ipaFbiock.  ^timaTedtecoWsty$25  recommends  munic 

k^J^SSJ^^ASS?^^  association  build- 

andlJ1n^„=Sta^1IKak^City7-Pla.ns  bei,la'  prepared  for  normal 
ooYt  *^nnn  a  Tb^ld-tnfr  f?r  University  of -Utah.  Estimated 
cost,  $55,000.     J.  T.  Kingsbury,  Pres. 

firtv^n8?;'  Plans     being     prepared     for  five-story, 

b0xl20-ft.,    reinforced-concrete    addition    to    Raleigh  Hotel 

ESteAdVecoastnd$?J!oeOOSt-  N°rthe,n  B°nd  *  Moftgage0^: 

DOS.  f^^^^^j^ 
Lodge.    Estimated  cost,  $60,000. 

tiv?TZil,£LOT£an£~F-  A-  Naramore,  Portland,  prepared  tenta- 
RsUmPiaend%o°st,  Wr000POlyteChmC  SCh°01  f°r  Sch°01  B°ard- 


RRTnrp'  Hinghamton— Contract  awarded  to  BINGHAMTON 
hoti?^  ^'CSS  Bldf^'  by  Carlton  Hotel  Co.  for  five-story 

hotel  at  118  Chenango  St.     E.  W.  Rickerman,   Perry  Bldg 


E. 


Calif.,  Santa  Barbara — Presbyterian  Church  secured  a  site 
??0  onoaP1£Ut  and  ^"1  b«ild  edifice  at  estimated  cost  of 
$60,000.    Bert  Moore.  C.  A.  Black  and  others,  Bldg.  Com. 

^""^'—International     Petroleum     Co.,  Dominion 
W     I't'Mllt  Mgr.       6  building.     Estimated  cost,  $150,- 

Bids  In  and  Contracts  Awarded 

TNc'pn*  ^n«?Qr«^Ci>ntra,Ci  a-Wa:rded  to  HUTCHINSON  BUILD- 
LU-.  at  $63,650  for  addition  to  State  Hospital. 

RTT?raSor>Fa!In1live,'"—CoJltra4:t  awarded  to  CHARLES  E.  CUR- 
nitai  ?o+i10i.SumJ5?r.S1W  Boston,  at  about  $125,000,  for  hos- 
pital for  Stephens  Clinic  Union  Hospital,  Fall  River. 

hifl^a.S?^.1*iJ,lf<?rd— Di"on  Bros.,  Milford,  at  $69,873,  was  low 
bidder  for  brick  construction,  and  P.  L.  Sarty.  Milford.  at  $77,- 
Noted  Aug  T   tHdder    for    granite    construction,    for  school. 

xt   Co"n-,  Greenwich — Contract  awarded  to  J.  W.  BISHOP  CO. 
New  York   N   Y„  for  hospital  at  Lake  and  Lafayette  PI.,  for 
as  a  %'Tft  to  city  and  to  CALDWELL- WING  ATE 
cost,  1200  000  "  '  N'  Y"  f°r  masonry-  Estimated 

Conn..  Hartford— Contract  awarded  to  F.  KAPLAN  &  SON, 
Hartford,  at  about  $40,000.  for  apartment  and  store  for  M  S 
Snekptoff. 


Pr^  o^"  New  \ork— (Borough  of  Manhattan)— (Official)  — 
PO  awarded    to    WILLIAM    L.    CROW  CONSTRUCTION 

£t\n^3  APark  4ve-  at  5200,000  for  90xlOO-ft7  church at  92d 
Aug     12    mSte'dam  AVC-   f°r  Central  Baptist  Church  Notld 

awa^def "to  MAI i A^C^C^NST R TJCT ION  C^^fl^isTlStW 

addition  to  courthouse.     Noted  Aug.  19.  $494,740,  for 

Oet!V'i^'V^la^0,,ne^(0mrCial)—  Contract  will  be  awarded  about 

n/r   1*  iJ*^  Ke.,vark — Contract  awarded  to  R    W    I'ATRICK  inn 

HOSTE%Flf"HTnrfT7(0fl]-CialvJ— Contract    awarded    to    O.  H. 
1  Hi  1  1 ER,  Hanover,  for  high  school.     Noted  Sept.  16. 
W.    Va,    Beckley — Contract    awarded    to    D     J  pwippa 

ftorr^fk8YftbLfl0fominSnSi0^erS  Sf  Raleigh°County  for^e-' 
siorj.,  4zx80-tt.  jail  for  county.    Estimated  cost,  $40  000 

me!;  &ssiS,^^^R^^1^l™]ll,  w-  war- 

story  office  building  for  Nashville  Property  Co 
MPRy*l  L?uI^;il'c— Contract  awarded  to  BAILEY  &  KOER- 
Tvl?r  nvSS^TSt  about  |250  000,  for  ten-story  addition  to 
ryiei  Hotel  on  Jefferson  St.     Noted  Aug.  12. 

ynwy'10^  Canton— Contract   awarded   to  J.   L.   VAN  KIRK  & 
ir>e7ati^l%nhuracthabOUt   ?4°'°0n'    f°r   ChUCk   for  ^Con& 
°.h,°>    Cincinnati — Contract    awarded    to   J     B  SCHMTDT 
So^Note^A^0^11^    WaShbur"  and^Lincoln^K. 

ing  department  of  Oyler  School.    Noted  Aug.  26. 

Ohio,  Cleveland  Heights—  ( Warrensville  post  office)— Con 
rw£  awarded   to    FATH  CONSTRUCTION  CO.,  IlluminaUng 
Rtd.ab°Ut   *10°'000-   f°r  MaSO"ic  Tempfetlnaf 

30  Kh  L«llTst?cS 

111..  Peoria— Contract  awarded  to  KUHNE  &  MENELEY 
Rantoul  and  Champaign,  111.,  at  about  $45,000  for  two-storv 
and  basement  brick  church  for  Central  Christian  oS^reS? 

Wis.,  Milwaukee — (Official) — Contract   awarflo^    t„  njuT 
MAN  CONSTRUCTION  CO.,  912  M^estk  Bldg  ,  Milwaukee  fo," 
CnyStC°lky  bNoded&slptCh16Ca8°  ^  Milwauk^  RpK, 

po  WiaAVw  e na*— Contract  awarded   to  FRAZIER-GRIENKE 
CO..  Appleton,  for  edifice  for  St.  Thomas  Episcopal  Church! 
„,  Wis.,  West  Allis — Contract  awarded  to  RORFIRT  T  pptc 
INGER  &  CO..  West  Allis,   for  edifice   fo,    Holy  AssumpU.m 
congregation.     Noted  Aug.  26.  asBumpuon 

nr  1'm'a'  Hu«lso" — Contract  awarded  to  F.  W  CHAPMAN 
District00'  $    •°00'    f°r    SCh°01    fOV    Consolidated  Scho6i 

rrivf0?*'  Io^a.  *'•*>'— Contract  awarded  to  CHARLES  FRANK - 
vI^itl°nfaTClty-  at  S125'00°.  for  dentistry  buildinl  for  XJni- 

»  rl  Mly   or    in  Wr  H . 

T.r  ^"":a»  Orange  City — Contract  awarded  to  H.  A  MAINE  TO 
Waterloo,  at  $40,000  for  two-story  brick  school.'  MA1INJ^  CO., 

i  rrv??-?"";  MiVneaP°Ii?'— Contract  awarded  to  J.  &  W.  A.  EL- 
f,o1^T,«L,u,m-bfr,Exchange'  at  about  $50,000,  for  three-storv 
and  19  '^spital  at  2001  Western  Ave.    Noted  Aug  12 

»t  ^9^DnnftM^neai,i>lis~(:0n!ra:cJ:  awarded  to  PIKE  &  COOK, 
at  $125,000,  for  addition  to  Ashbury  Hospital. 

TTONf"no  Pa7<?,„+^01?Jri-Ct  guarded  to  WIAIMER  CONSTRUC- 
TION CO..  Victoria  Bldg..  St.  Louis,  Mo.,  at  about  $70  000  for 
three-story,  S0x87-ft.  building  for  Ursuline  Academy.  ' 

iVeb.,  Lineoln — Contract  awarded  to  W  T  ASSlNMAfHPP 
CONSTRUCTION  CO..  Lincoln,  at  $75,000  for  two™4  ^-' 
forced-concrete  theater  for  Orpheum  Theater  Co 

Wyo„   Cheyenn«  Contract    awarded   to   J.   W  HOWARD 

Cheyenne,  at  $140,790    for  two  additional  wings  to  Wyoming 
state  House.     Noted  Aug-.  19. 

„.Mo.,    Kansas    City — Contract    awarded     to    GEORGE  I 
BBgWN  &  SON    1300   Rialto   Bldg.,   for   home   for  aged  for 
$90  000  Home  Association  near  Swope  Park,  at  about 

*  Tr.x;V?an.  A,!^:*',0— Contract  awarded  to  WILLEKE  BROS 
at  $54,176,  for  high  school.    Noted  Sept.  2. 

D,-,xTVa1b*Ai£and*Mon,,?— Contract  awarded  to  S.  C.  ERICK- 
SON  at  $49,741,  for  brick  addition  to  State  School  for  Girls. 
Noted  Aug.  26. 

Calif.,  Oroville — Western  Building  &  Engineering  Co.,  San 
Francisco,  at  $43,S43.  was  low  bidder  for  Hall  of  Records  for 
county. 

Calif.,  San  Pedro — Contract  awarded  to  CRESMER  MFG. 
CO.,  Riverside,  at  $79,740.  for  Fifth  St.  school.     Noted  Aug.  5. 
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Bids  received  until  Oct.  26,  1915. 

Barge  Canal  Terminals 

STATE  OF  NEW  YORK 

OFFICE  OF  SUPERINTENDENT  OF  PUBLIC  WORKS 
Albany,  September  22nd,  1915. 
NOTICE  TO  CONTRACTORS: — 

Sealed  proposals  will  be  received  by  the  undersigned  at 
his  office  in  the  Capitol  at  Albany,  N.  Y.,  until  twelve  o'clock 
noon  of  Tuesday,  October  26th,  1915,  at  which  place  and  hour 
they  will  be  publicly  opened  and  read,  for  the  construction 
of  Barge  Canal  terminals  pursuant  to  the  provisions  of 
Chapter  746  of  the  Laws  of  1911,  and  amendatory  laws,  as 
follows: 

1.  TERMINAL  CONTRACT  NO.  20 

channel  to  Onondaga  lake,  piers,  dockwalls,  a  spillway  and  a 
highway  bridge  at  Syracuse. 

Contract  plans,  sheets  1  to  29. 

2.  TERMINAL  CONTRACT  NO.  50. 

For  grading  a  terminal  site  and  approach  at  Holley. 
Contract  plans,  sheets  1  and  2. 

Plans  may  be  seen  and  detailed  specifications,  engineer's 
estimate  of  quantities  proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for  proposers  may  be 
had  at  the  office  of  the  Superintendent  of  Public  Works  at 
Albany,  N.  Y.,  at  the  office  of  the  Assistant  Superintendent 
of  Public  Works  for  the  Middle  Division  at  Syracuse,  N.  Y. ; 
at  the  office  of  the  Assistant  Superintendent  of  Public  Works 
for  the  Western  Division  at  Rochester,  N.  Y.,  and  at  the  canal 
office,  Spaulding's  Exchange,  Buffalo,  N.  Y. 

Copies  of  detailed  plans  or  drawings  may  be  obtained  from 
the  State  Engineer  and  Surveyor  at  Albany,  N.  Y.,  upon  pay- 
ment to  him  of  the  cost  of  producing  them. 

Monthly  estimates  will  be  paid  of  ninety  per  centum  (90 
per  cent.)  of  the  work  done  at  the  contract  price.  Every 
proposal  for  said  work  must  be  accompanied  by  a  money 
deposit  in  the  form  of  a  draft  or  certified  check  upon  some 
good  banking  institution  in  the  city  of  Albany  or  the  city  of 
New  York,  issued  by  a  national  or  state  bank,  or  trust  com- 
pany, in  good  credit  within  the  State  and  payable  at  sight 
to  the  Superintendent  of  Public  Works  for  five  per  centum 
(5  per  cent.)  of  the  amount  of  the  proposal. 

The  person  whose  proposal  shall  be  accepted  will  be  re- 
quired to  execute  a  contract  and  furnish  bonds  within  ten 
days  from  the  date  of  notice  of  award  delivered  to  him  or 
them  in  person  or  mailed  to  the  address  given  in  the  proposal. 

Upon  execution  of  the  contract  and  approval  of  bonds,  the 
certified  check  or  draft  will  be  returned  to  the  proposer 
unless  the  same  shall  have  been  presented  for  collection  prior 
to  such  time,  in  which  case  the  amount  of  the  deposit  will  be 
refunded  by  the  Superintendent  of  Public  Works. 

The  deposits  of  bidders  other  than  the  one  to  whom  the 
award  of  contract  shall  be  made  will  be  returned  immediately 
after  the  award  has  been  made. 

The  amount  of  bond  required  for  faithful  performance 
will  be  ten  per  centum  (10  per  cent.)  of  the  amount  of  the 
estimated  cost  of  the  work  according  to  the  contract  price, 
and  an  additional  bond,  known  as  the  labor  bond,  in  the  sum 
of  ten  per  centum  (10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the  contract  price,  will 
be  required  as  security  that  the  contractor  will  pay  in  full 
at  least  once  in  each  month  all  laborers  employed  by  him 
upon  the  work  specified  to  be  done  in  the  contract. 

In  the  event  that  more  than  one  surety  company  is  offered 
as  surety  on  said  bonds,  co-insurance  only  will  be  accepted. 

Each  proposal  must  be  addressed  to  the  Superintendent  of 
Public  Works,  Albany,  N.  Y.,  and  must  be  endorsed  on  the 
envelope  with  the  name  of  the  construction  for  which  the 
proposal  is  made. 

Award,  if  made,  will  be  made  to  the  person  or  persons 
whose  proposal  shall  be  lowest  in  cost  to  the  State  for  doing 
the  work  and  which  shall  comply  with  all  provisions  required 
to  render  it  formal.  Before  any  award  shall  be  made  the 
lowest  bidder  will  be  required  to  satisfy  the  Superintendent 
of  Public  Works  of  his  ability  to  provide  suitable  equipment 
and  materials  for  the  proper  performance  of  the  work. 


The  right  is  reserved  to  reject  all  proposals  and  readver- 
tise  and  award  the  contract  in  the  regular  manner  if,  in 
the  judgment  of  the  undersigned,  the  interests  of  the  State 
will  be  enhanced  thereby. 

W.  W.  WITHERSPOON, 
Superintendent  of  Public  Works. 


Bids  received  until  Oct.  12,  1915. 

Water-Works  Improvements  and  Electric 
Light  System 

Lumberton,  N.  C. 

Sealed  proposals  will  be  received  by  the  Mayor  and  Board 
of  Commissioners  of  Lumberton,  N.  O,  at  the  Town  Hall, 
lumberton,  N.  C,  until  3  p.m.,  October  12th,  for  Waterworks 
Improvements,  and  for  new  Electric  Light  System. 

The  Waterworks  Improvements  consist  of  two  concrete  tub 
filters,  brie*  house,  concrete  coagulating  basin,  all  pipesand 
filter  equipment,  and  centrifugal  pumps. 

The  Electric  Light  System  consists  of  replacing  present 
D.  C.  system  with  about  six  miles  of  2200/220  volt  pr  imaries 
and  secondaries,  series  tungstan  street  light  system,  switch- 
board and  transformers. 

Proposals  must  be  marked  "Proposal  for  Waterworks,"  or' 
"Proposal  for  Electric  Light  System." 

Each  proposal  must  be  accompanied  by  a  certified  check 
for  at  least  five  per  cent,  of  the  gross  amount  of  the  bid, 
as  an  evidence  of  good  faith. 

Plans,  specifications  and  Proposal  Form  may  be  procured 
from  the  office  of  the  Engineer  by  the  payment  of  Five  Dollars 
($5.00)  which  will  be  returned  to  those  who  submit  regular- 
bids  accompanied  by  said  Plans.  Applicants  for  Plans  must 
state  the  portion  of  the  work  upon  which  they  expect  to  bid. 

Specifications  may  be  seen  at  the  office  of  the  Mayor  at 
Lumberton,  N.  C.„  or-  at  the  office  of  the  Engineer. 

The  right  is  reserved  to  reject  any  or  all  bids. 

A.  E.  WHITE,  Mayor. 

Engineer:     GILBERT  C.  WHITE,  Charlotte,  N.  C. 


Bids  received  until  Oct.  4,  1915. 

Steel  Bridge 

OFFICE  OF  BOARD  OF  COMMISSIONERS 

Greenville,  Pitt  County,  N.  C. 

Sealed  proposals  for  a  small  Steel  Bridge,  wood  floor  with 
concrete  abutments  on  piling  will  be  received  by  the  Commis- 
sioners, at  their  office  in  the  Pitt  County  Court  House,  on 
Monday,  October  4,  1915,  and  there  publicly  opened. 

Plans  and  Specifications  may  be  obtained  from  the  Clerk 
of  said  Board  or  W.  C.  Dresbach,  Civil  Engineer,  Greenville, 
N.  C,  by  leaving  a  deposit  of  $2.00,  for-  their  return  in  good 
condition. 

A  certified  check  for  5%  of  the  bid  must  accompany  each 
proposal  as  an  evidence  of  good  faith,  same  to  be  returned 
to  bidder. 

The  successful  Bidder-  will  be  required  to  furnish  a  satis- 
factory Bond  in  the  sum  of  40%  per  cent,  of  the  cost  of  the 
Bridge  for  the  true  performance  of  the  Contract  and  Speci- 
fications. 

The  right  is  reserved  to  reject  any  or  all  Bids  and  to 
award  the  Contract  upon  other  considerations  than  that  of 
price  alone. 

This,  the  25th  day  of  September,  1915. 

BRASCOE  BELL,  Clerk, 
Board  of  Comrs.  of  Pitt  County,  Greenville,  N.  C. 


TREASURY  DEPARTMENT,  Supervising  Architect's  Office, 
Washington,  D.  O,  September  21,  1915. — Sealed  proposals  wrll 
be  opened  in  this  office  at  3  p.m.,  November  1,  1915,  for  the 
construction  complete  (including  mechanical  equipment  and 
approaches)  of  the  United  States  post  office  at  Merrill,  Wis. 
Two-storv-and-basement  building;  ground  area,  5,244  square 
feet;  fireproof  construction.  Drawings  and  specifications  may 
be  obtained  from  the  custodian  of  site  at  Merrill,  Wrs.,  or  at 
this  office,  in  the  discretion  of  the  Supervising  Architect.  JAS. 
A.  WETMORE,  Acting  Supervising  Architect. 
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PRICE  CHANGES  AND  THE  BUSINESS  OUTLOOK 

The  long-waited-f  or  business  improvement  which  the 
present  Administration  has  been  promising  for  so  long  seems 
as  if  it  is  to  be  forthcoming.  Conditions  at  this  time  in  almost 
every  line  are  better  than  for  the  past  year.  The  railroads 
are  ordering  new  equipment  and  are  very  short  of  freight 
cars,  which  is  one  of  the  best  indications  we  have  of  a  gen- 
eral movement  in  all  lines.  Building  conditions  leave  much 
to  be  desired,  particularly  in  the  field  of  residences  and 
private  plants,  but  this  is  more  than  made  up  by  the  big 
amount  of  business  being  done  in  the  steel  line  and  all 
products  being-    used  bv  the  Allies. 

The  successful  outcome  of  the  $500,000,000  loan  to  the 
Allies  gives  us  an  opportunity  of  getting  rid  of  our  sur- 
plus in  all  lines,  which  would  have  been  a  serious  matter 
if  it  had  not  been  floated.  Exports  for  the  past  year 
show  that  the  Allies  used  over  $800,000,000  worth  of 
actual  necessities  from  this  country,  and  if  the  loan  had 
not  been  put  through  the  rate  of  foreign  exchange  probably 
would  have  dropped  to  such  a  degree  that  it  would  have 
been  almost  prohibitive  for  the  Allies  to  continue  purchasing 
here. 

The  money  situation  around  New  York  City  is  very 
easy.  Domestic  trade  and  industry  as  well  as  import  and 
export  activities  are  on  such  a  restricted  basis  that  supplies 
of  funds  are  altogether  in  excess  of  requirements.  Arrange- 
ments for  funds  have  been  made  for  six  months  as  low  as 
3%.  The  crop  situation  in  the  West  has  not  affected  Eastern 
money  as  much  as  usual,  as  the  Western  banks  have  been 
so  well  supplied  that  they  have  not  found  it  necessary  to 
call  on  New  York  for  their  balances  or  advances. 

The  iron  and  steel  trade  are  turning  out  as  much  stuff  as  it 
seems  possible  to  do.  The  railroads  are  working  on  their  1916 
requirements  for  rails,  and  a  great  many  of  them  have  already 
placed  their  orders.  Among  others,  the  New  York  Central 
has  closed  for  about  120,000  tons.  The  plate  mills  are  figur- 
ing on  12,000  to  15,000  cars  for  the  railroads,  besides  which 
the  Pressed  Steel  Car  Co.  is  now  filling  an  order  for  Russia 
for  7,000  cars.  Shipbuilding  seems  to  be  picking  up,  as  pretty 
nearly  all  the  large  concerns  are  now  figuring  on  jobs  which 
will  take  from  3,000  to  5,000  tons  each  besides  orders  already 
on  hand.  The  Pittsburgh  district  reports  that  the  general 
position  of  the  steel  mills  is  that  they  have  shipping  orders 
in  hand  for  more  than  one-half  of  their  maximum  output 
to  Jan.  1,  with  orders  coming  in  at  a  rate  fully  equal  to 
current  shipments,  which  means  that  they  are  "assured  of 
being  busy  for  months  to  come. 

This  activity  in  the  steel  market  of  course  reflects  its 
influence  on  the  pig-iron  market.  This  is  shown  by  the  high- 
est price  quoted  for  pig  iron  for  the  past  two  years.  Not  since 
the  war  first  started  have  there  been  as  many  rumors  as  at 
present  of  a  great  variety  and  number  of  proposed  deals  for 
new  industrial  combinations  and  for  additions  to  plant  capac- 
ity, based  upon  the  large  profits  growing  out  of  war  orders. 
Practically  all  of  the  leading  iron  and  steel  companies  in  the 
country  have  been  mentioned  in  connection  with  some  merger 
or  other.  In  some  cases,  the  stories  have  been  used  as  a  basis 
for  advancing  stock  prices,  and  in  others  have  been  offered 
as  an  explanation  for  the  advance. 

The  Federal  Reserve  Board  made  a  report  for  the  last 
thirty  days  for  their  twelve  districts  showing  an  improvement 
in  nine  of  them.  Only  Philadelphia  reflected  a  pessimistic 
outlook.  The  New  York  district  seemed  to  have  a  better  out- 
look for  fall  and  winter  trade  than  any  of  the  other  districts. 

New  York  City  building  permits  for  August,  1915,  just  about 
doubled  over  August  of  a  year  ago,  with  an  increase  of  over 
$3,500,000.  New  York  State  failures  decreased  57  in  number 
over  a  year  ago,  with  $22,000,000  less  liabilities.  All  of  these 
figures  tend  to  show  improved  conditions.  Subwav  work  in 
New  York  City  is  very  nearly  all  under  way,  about  $'160,000,000 
worth  of  contracts  having-  been  let,  which  leaves  a  balance  of 
about  $4,000,000  to  be  let  some  time  in  the  near  future.  Some 
time  this  month  bids  will  be  opened  for  SO, 000  tons  of  steel.  On 
Oct.  15  the  Commission  will  open  bids  for  the  supply  of  frogs 
and  switches  for  all  new  lines,  and  on  the  26th  for  finished 
work  for  stations  on  the  different  lines,  which  will  require 
about  40,000  tons  of  steel. 

Estimates  of  the  crops  throughout  both  the  country  and 
the  world  show  that  we  are  having  the  largest  yield  ever 
reported.  Figures  given  by  experts  show  about  600,000,000 
more  bushels  of  various  grains  than  last  year. 

We  will  have  something  over  400,000,000'  bushels  of  wheat 
to  sell  abroad,  provided  our  credit  is  arranged  soon  enough, 
so  that  It  can  be  sold  before  the  other  countries  which  have 
a  proportionate  increase  in  crops  this  year  get  a  chance  to 
market  theirs.  With  this  large  increase,  prices  will  naturally 
be  lower  than  last  year,  but  still  should  net  the  farmer  a 
good  profit. 

_  The  brick  market  seems  to  be  better  than  for  some  little 
time  in  the  past,  the  market  having  been  pretty  nearly 
cleaned  out  during  the  last  few  days.  There  has  been  a 
small  advance  in  price,  with  prospect  of  a  further  increase. 
The  cement  market  does  not  seem  to  be  as  steady  as  a  month 
ago,  prices  being  a  little  lower,  with  more  cutting  by  the 
smaller  concerns. 

CEMENT,  LIME  AND  BRICK 

Brick — During  the  month  the  market  advanced  and  de- 
clined practically  every  week.  Though  no  verv  heavv  sales 
are  reported,  conditions  since  last  month  have  improved.  At 
this  writing,  manufacturers  report  that  further  advance  is 
due  to  take  place  very  shortly.  Prices  show  a  decided 
advance  over  last  month,  the  following  being  asked:  Hudson 
River  brick,  $6.50  to  $7:  Raritan,  $6.  These  prices  are  whole- 
sale at  the  dock,  New  York. 


Portland  Cement — Business  during  the  month  continues  fair 
although  some  of  the  larger  manufacturers  complain  be- 
cause of  the  price-cutting  done  in  some  territories.  In  some 
sections  the  prices  have  advanced  and  are  as  follows: 

Chicago    $1.41  Toledo    SI. 34 

Pittsburgh    1.41  Milwaukee    1  38 

Cleveland    1.45  Minneapolis    1  48 

Detroit    1.32  St.  Paul    1.48 

Indianapolis    1.34  Duluth    l  51 

Jersey  City   1.06  Peoria    1  29 

New  York    1.12  Cedar  Rapids    1.40 

Boston    1.27  Davenport    1.30 

The  above  prices  are  exclusive  of  package  and  are  for  car- 
load lots,  f.o.b.  cars  at  places  named.  In  New  York  to  con- 
tractors the  price  is  $1.57,  Jersey  City  $1.51,  and  at  Boston 
$1.72.  These  prices  are  for  cargo  lots  and  include  the  charge 
for  bags. 

To  dealers,  manufacturers  quote  as  follows:  In  cloth  bags 
f.o.b.  Jersey  City,  $1.46;  alongside  dock,  New  York,  $1.52; 
Boston,  $1.67. 

Labor — On  account  of  the  lack  of  emigration  to  this  coun- 
try, there  is  very  little  supply  and  a  consequent  large  demand 
tor  unskilled  labor.  Local  agencies  report  that  it  is  almost 
impossible  to  get  men  to  go  out  of  town  for  less  than  $2 
for  an  8-hr.  day  and  they  are  very  hard  to  pick  up  at 
this  price  as  there  are  plenty  of  opportunities  in  New  York 
City.  There  seems  to  be  very  little  call  for  experienced 
I",611.,111  the  ouilding-trades  line,  and  the  supply  far  exceeds 
the  demand.  Experienced  machine-shop  men  are  almost  im- 
possible to  obtain  without  paying  a  large  price,  and  these  are 
very  scarce. 

Crushed  Stone — Although  no  decided  improvement  has 
been  shown  in  the  market,  quotations  are  higher  than  they 
were  a  month  ago,  and  dealers  are  enabled  to  maintain  a 
firmer  stand.  On  fair-size  contracts  calling  for  immediate 
shipment  for  1%-in.  crushed  stone  the  price  ranges  from 
75  to  80c.  On  %-in.,  85  to  90c.  is  asked.  Quotations  for  future 
shipment  are  not  given  for  publication,  due  to  the  fact  that 
higher  prices  may  be  demanded,  and  dealers  do  not  like  to  be 
bound  by  low-figure  contracts.  The  Public  Service  awarded 
two  contracts  during  the  month  calling  for  about  300  (100 
cu.yd.  of  material.  Another  contract  requiring  about  80,000 
cu.yd.  of  traprock  of  hard  limestone  which  had  been  awarded 
on  the  advice  of  the  engineers,  the  Commission  decided  to 
readvertise  the  contract,  bids  for  which  will  be  opened  on 
Oct.  15. 

Sand  and  Gravel — Business  conditions  are  very  good  around 
New  York  City,  dealers  having  no  complaints  to  make.  Sand 
is  quoted  at  45c.  per  cu.yd.,  some  dealers  asking  only  40c 
Gravel  prices  are  as  follows:  Subwav,  95c.  per  cu.yd.,  and  pav- 
ing gravel  at  75c.  per  cu.yd.  These  quotations  are  for  full 
cargo  lots  of  500  cu.yd.  delivered  alongside  of  dock  New  York. 

IRON   AND  STEEL 

Pig:  Iron — The  buying  of  pig  iron  during  the  month  has 
been  considered  very  fair,  and  in  practically  all  districts 
there  have  been  advances  in  the  price.  On  future  deliveries 
there  is  a  decided  tendency  to  increase  the  price,  and  buyers 
entering  the  market  now  are  facing  these  increased  charges. 
During  the  latter  half  of  the  month,  more  interest  was  taken 
in  the  purchase  of  malleable  and  other  irons  for  the  making 
of  railroad  supplies.  More  inquiries  are  appearing  each  week 
for  foreign  shipments,  and  some  fair-sized  orders  have  de- 
veloped as  a  result.  In  Pittsburgh,  buying  has  not  been  as 
heavy  as  might  be  expected,  but  nevertheless  prices  have 
shown  a  slight  advance.  Bessemer  iron  is  quoted  at  $16.95 
and  basic  is  now  $15.95.  The  above  quotations  include  the 
freight  charges  from  the  valley  to  the  Pittsburgh  district. 
In  Cincinnati,  prices  remain  stationary  as  follows:  Cincinnati 
Southern  Foundry  No.  2,  $14.40  to  $15.40;  Cincinnati  Northern 
Foundry  No.  2,  $15.76  to  $16.01;  Cincinnati  Northern  Foundry 
No.  3,  $15.51  to  $15.76.  In  New  York  business  has  been  fair 
during  the  month  and  prices  are  a  little  stiffer  as  follows: 
Northern  Foundry  No.  2,  plain  is  $15.75  to  $16.00,  and  No.  2X 
$16.25  to  $16.50.  In  the  Chicago  districts,  prices  have  ad- 
vanced for  the  last  month,  and  the  market  is  apparently  very 
much  stronger.  Prices  following  are  f.o.b.  furnace,  and  for 
switching  charge  the  average  is  50c.  per  ton.  Northern  Foun- 
dry No.  1  is  $14.75  to  $15.25.  and  Northern  Foundry  No.  2  is 
$14.25  to  $14.75.  In  Birmingham,  prices  have  advanced  $1  per 
ton,  and  the  present  situation  evidently  points  to  a  further 
increase.  For  spot  and  1916  delivery,  f.o.b.  furnaces  the  price 
for  Southern  Foundry  No.  2  is  $12  to  $12.50;  No.  1  Southern 
Foundry  is  selling  at  $12.50  to  $13. 

Steel  Rails — Very  active  buying-  has  been  noticed  in  the 
rail  market,  and  practically  all  the  principal  companies  have 
entered  orders  for  fair  tonnages  and  makers  look  forward  to 
a  heavier  demand  during  the  coming  year.  Some  railroads  are 
endeavoring'  to  place  contracts  for  delivery  late  in  the  year 
1916.  There  has  been  some  foreign  demand  for  light  rails, 
also  considerable  interest  has  been  shown  by  the  coal-mine 
operators  for  these  sections.  Railroad  companies,  not  yet  in 
the  market,  are  busy  working  on  specifications,  and  manufac- 
turers are  figuring  on  reserved  rolling  space.  It  is  estimated 
that  the  bookings  of  the  Steel  Corporation  for  the  month  of 
September  in  steel  rails  amount  to  somewhere  in  the  neigh- 
borhood of  150,000  tons.  Quotations,  however,  are  without 
change,  and  for  lots  of  1,000  tons  or  over,  prices  are  as  fol- 
lows: Standard  sections  of  bessemer,   $28;   openhearth,  $30; 
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both  per  gross  ton  f.o.b.  Pittsburgh.  Girder  rails  in  30-ft. 
lengths  are  $36.40;  in  60-ft.  lengths.  $38.40  per  gross  ton. 
both  f.o.b.  New  York.  Other  quotations  f.o.b.  Pittsburgh  for 
large  lots,  prices  given  in  cents  per  lb.,  are  as  follows:  Stand- 
ard sections  bessemer,  $1.25;  openhearth,  $1.34;  light  rails 
are  quoted  as  follows:  25-  to  45-lb.  sections,  $1.25;  16-  to  20-lb., 
$1.30;  12-  to  14-lb.,  $1.35;  8-  to  10-lb.,  $1.40.  These  are  for 
carload  or  larger  lots.  An  advance  of  5c.  per  100  lb.  is  charged 
for  less  than  carload  lots. 

Track  Supplies — Inquiries  are  now  appearing  from  many 
of  the  railroads  for  furnishing  spikes.  Although  pusiness  has 
not  been  as  good  as  might  be  expected,  manufacturers  look 
to  a  brighter  future,  and  due  to  the  advanced  prices  of  steel, 
quotations  on  this  material  were  well  maintained  during  the 
month.  Spikes  are  now  quoted  at  $1.60  per  keg.  This  is  for 
standard  railroad  sizes  f.o.b.  Pittsburgh,  small  railroad  and 
boat  spikes  being  held  at  $1.70  per  100  lb.  f.o.b.  Pittsburgh. 
Track  bolts  and  square  nuts  are  quoted  at  $2.10  in  carload 
lots;  standard  section  angle  bars  are  quoted  at  $1.50  base 
f.o.b.  Pittsburgh.,  Track  bolts  at  Chicago  are  quoted  at  $2.10 
to  $2.25,  and  tie  plates  at  $30  to  $32. 

Plates — Manufacturers  report  that  they  are  booking  more 
orders  and  are  eagerly  looking  toward  more  work  in  the 
future.  Some  business  is  being  placed  by  the  car  manufac- 
turturers  and  the  government  has  opened  bids  for  some  plate 
shapes  for  naval  improvement  at  the  different  navy  yards. 
Although  some  makers  claim  to  have  made  sales  at  lower 
figures  than  are  generally  quoted,  prices  show  an  advance  of 
$1  per  ton  and  are  quoted  $1.40  at  the  mill,  Pittsburgh.  This 
is  equivalent  to  $1,439  in  Chicago.  In  this  city  delivery  of 
plates  from  stock  is  charged  at  the  rate  of  $1.85  per  100  lb. 
Philadelphia  is  $1,500  to  $1,559,  New  York  $1,569.  From  store 
the  price  is  $2.05  to  $2.10. 

Structural  Material — A  more  steady  flow  of  business  is 
apparent  and  manufacturers  are  trying  to  hold  to  a  more 
steady  price.  No  large  size  orders  are  conspicuous,  but  in 
general  small  orders  are  being  turned  in  with  more  regu- 
larity. Industrial  plants  are  still  constructing  additions 
and  prices  are  based  on  $1.40  Pittsburgh,  and  at  this  rate 
prices  in  various  districts  are  well  maintained.  This  includes 
I-beams  3  to  15  in.,  channels  3  to  15  in.,  angles  3  to  6  in., 
T's,  3  in.  and  over.  Cutting  to  specified  lengths  is  charged  at 
the  following  rates:  2  to  3  ft.  inclusive,  25c;  2  ft.  to  1  ft., 
50c;  under  1  ft.,  $1.55.  No  charge  is  made  for  cutting  to 
specified  lengths  over  3  ft.  In  Philadelphia  the  base  price  is 
$1,559.  Small  lots  of  stock  are  selling  at  least  $1  or  $2  per 
ton  higher.  In  New  York  the  base  price  is  $1,559.  Small  lots 
are  quoted  at  $2.05,  $2.10  from  store.  In  Chicago  the  delivery 
from  mill  is  $1,639  and  from  stock  $1.90.  In  San  Francisco  the 
base  price  is  $2.    All  these  quotations  are  per  100  lb. 

Pipe — Although  prices  remain  the  same  as  a  month  ago, 
on  very  desirable  orders  discounts  are  very  often  shaded. 
This  holds  especially  true  for  the  galvanized  material.  It  is 
believed  that  the  manufacturers  are  not  operating  to  over 
65%  of  capacity.  For  carload  lots  f.o.b.  Pittsburgh,  the  fol- 
lowing discounts  hold: 

Black  Galvanized 

%-  to  2-in.  steel,  butt  welded   79%  63y2% 

2%-  to  6-in.  steel,  lap  welded   78%  62%% 

7-  to  12-in.  steel,  lap  welded   76%  58y2% 


-Cents- 


Galvan- 

Diameter  Black  ized 

%-in   2.43  4.19 

1-  in   3.57  6.20 

1%-in   4.83  8.39 

iy2-in   5.77  10.03 

2-  in   7.77  12.55 

2V2-in   12.87  21.93 

3-  in   16.83  28.68 

4-  in   23.98  40.87 


,  Cents  v 

Galvan- 
Diameter      Black  ized 

5-  in   32.56  55.50 

6-  in   42.24  72.00 

7-  in   57.12  98.77 

8-  in   60.00  $1.03 

9-  in   82.80  1.43 

10-  in   98.99  1.70 

11-  in   $1.11  1.92 

12-  in   1.21  2.10 


Sheets — The  market  for  sheets  is  rather  fair.  The  demand 
in  general  is  only  moderate,  although  from  the  electrical  com- 
panies the  buying  has  been  a  little  heavier  than  usual.  It 
has  also  been  noticed  that  the  demand  for  blue  annealed  is 
more  active.  In  galvanized  sheet  consumers  do  not  appear 
to  be  laying  in  a  supply,  and  the  reason  for  this  seems  to  be 
that  they  are  worried  over  the  price  of  spelter.  The  quota- 
tions below  are  for  large  lots  of  sheets  f.o.b.  Pittsburgh  and 
small  lots  from  stores  in  New  York. 

,  Cents  per  Pound  , 

Large  Lots  Warehouse  De- 

Pittsburgh  liverv  New  York 

Black         Galv.  Black  Galv. 

No.  10    1  .55  2.60  2.20   

No.  12    1.55  2.70  2.25  4.15 

No.  14    1.60  2.70  2.30  4.15 

No.   16    1.65  2.80  2.40  4.25 

Nos.  16  and  20   1.70  2.90  2.50  4.60 

Nos.  22  and  24    1.75  3.15  2.55  4.55 

No.  26    1.80  3.30  2.60  4.70 

No.  27   1.85  3.45  2.65  4.90 

No.  28    1.90  3.60  2.70  5.00 

Cast-Iron  Pipe — Prices  are  well  maintained  and  show  a 
slight  advance  over  last  month.  Quite  a  few  inquiries  are 
being  received,  but  actual  orders  and  contracts  are  not  being 
placed  in  any  great  number.  In  New  York  prices  have 
advanced  one  dollar  and  are  quotable  as  follows:  On  6-in. 
Class  B  and  heavier,  $24.50  to  $25  per  net  ton  tidewater 
in  carload  lots;  Class  A,  $25.50  to  $26;  the  latter  price 
also  applying  to  gas  pipe.  Although  in  the  Birmingham  dis- 
trict the  prices  advanced  50c.  per  ton,  the  market  is  rather 
dull.  Quotations  f.o.b.  yard  are  as  follows:  4-in.,  $22;  6-in. 
and  upward,  $20;  on  gas  pipe  one  dollar  per  ton  is  added.  In 
Chicago  few  orders  of  any  importance  can  be  found.  North- 
ern prices  are  stronger  and  have  advanced  one  dollar  per  ton. 
The  following  are  the  quotations  per  net  ton,  Chicago:  4-in. 
pipe,  $27;  6-in.  and  larger,  $25;  for  Class  A  water  pipe  and 
gas  pipe  one  dollar  extra  is  added. 


Steel  Sheet  Pilins — Conditions  are  the  same  as  a  month 
ago  and  prices  remain  steady  at  $1.55  to  $1.60  per  100  lb.,  f.o.b. 
Pittsburgh. 

Old  Material — On  heavy  melting  steel  scrap  the  transac- 
tions toward  the  end  of  the  month  were  not  so  heavy.  In 
some  instances  prices  have  shown  a  slight  advance  over  last 
month  and  are  apparently  very  firmly  held.  It  is  to  be  noted, 
however,  that  no  evidence  of  real  weakness  is  apparent, 
although  consumers  are  holding  off  in  an  effort  to  secure 
lower  prices.  Dealers  in  New  York  furnish  the  following- 
quotations: 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $12 .  25  to  $12 . 50 

No.  1  railroad  wrought   14.00  to  14.50 

Stove  plate   9.75  to  10.00 

No.  1  machinery  cast   12.75  to  13.00 

Wrought   turnings   8.00  to  8.50 

Cast  borings    8 . 00  to  8.50 

Railroad    malleable    cast   10.00  to  10.50 

No.  2  heavy  cast   11.75  to  12.00 

In  Chicago  very  little  activity  is  discernible.  Sellers  of 
stock  seem  very  anxious  to  dispose  of  it  as  soon  as  possible 
and  such  being  the  case  the  market  is  held  back  to  a  certain 
extent.  Due  to  the  lack  of  interest  some  prices  have  fallen 
off  a  little,  others  remaining  practically  the  same  during  the 
month.    The  following  prices  hold  good  in  this  territory: 

Per  Gross  Ton 

Heavy-melting  steel  scrap   $11.75  to  $12.25 

Per  Net  Ton 

No.  1  railroad  wrought    $11.00  to  $11.50 

No.  2  railroad  wrought    10.50  to  10.75 

No.  1  cash  scrap    10.00  to  10.50 

Pipes  and  flues   9.80  to  9.00 

Agricultural  malleable    9.00  to  9.50 

Railroad   malleable    10.25  to  10.75 

Cast  borings    6.50  to  7.00 

Chain — More  orders  are  now  appearing,  and  manufacturers 
report  a  heavier  volume  of  business  than  over  the  same  period 
last  month.  Prices,  however,  remain  steady  and  without 
change  as  follows:  These  prices  are  per  100  lb.  f.o.b.  Pitts- 
burgh: 


ft  in   $7.50 

%  in   4.95 

ft  in   3.95 

%   in   3.40 

A  in   3.20 


V2   and   ft   in   $3.00 

%    and    jj    in   2.90 

%    and    If    in   2.80 

%  and  1J  in   2.70 

1  to  1M  in   2.60 


EXTRAS  TO  ABOVE  LIST  PER  100  POUNDS 


For  BB 

ft-in.  and  ^4-in   $1.50 

A -in.  and  larger   1.25 


For  BBB 

$2.00 

1.75 


Wire  Rope — The  demand  still  continues  good  and  the 
prices  remain  unchanged  from  last  month.  On  galvanized  the 
discount  is  40  and  5%  off  list.  On  bright  it  is  55  and  5%; 
special  brand  brights  are  selling  at  50  and  5%  off  list.  At 
these  discounts,  the  net  price  of  wire  rope  at  the  mills  is  as 
follows: 


Diameter  in 

 Price  per  Foot  

Inches 

Cast  Steel 

Crucible  Steel 

Plow  Steel 

2% 

$0.75 

$0.90 

$1 .07 

2y4 

0.61 

0.73 

0.86 

2 

0.47 

0.57 

0.67 

1% 

0.39 

0.49 

0.58 

1  y2 

0.28 

0.34 

0.40 

1% 

0.20 

0.24 

0.27 

1 

0. 13 

0.15 

0.18 

% 

0.08 

0.09 

0.11 

% 

0.06 

0.07 

0.08 

Freight  Rates — The  freight  rate  on  finished  steel  products 
in  the  Pittsburgh  district,  inculding  plates,  structural  shapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wire 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planished) 
chain,  etc,  are  as  follows  in  cents  per  100  lb.;  Boston,  18.9;  Buf 
falo,  11.6;  Baltimore,  15.4;  Cleveland,  10.5;  Cincinnati,  15.8 
Chicago,  18.9;  Denver,  68.6;  New. Orleans,  30;  New  York,  16.9 
Philadelphia.  15.9;  St.  Louis,  23.6;  Minnesota  and  St.  Paul,  32.9. 
Pacific  Coast  (all  rail),  73.9. 

Merchant  Steel — A  considerable  amount  of  business  was 
transacted  during  the  month,  and  in  some  shapes  quotations 
have  advanced.  Prices  as  given  below  hold  very  firm,  and 
some  dealers  hold  the  opinion  that  they  will  be  increased 
very  shortly.  Below  are  general  base  prices  for  small  lots 
from  jobbers'  stores: 

Cents 
Per  Pound 

Refined  iron: 

1  to  1  %  in.,  round  and  square   2  .  00 

1%  to  4  in.  x  %  to  1  in   2.00 

1%  to  4  in.  x  14  to  ft  in  .   2.20 

Norway  bars    o  r 

Burdens  bar  iron    3.1b 


Soft  steel: 

%  to  3  in.,  round  and  square.  . 

1  to  6  in.  X  %  to  1  in  

1  to  6  in.  x  %  and  ft  

Rods — %  and   \\  in  

Bands — 1  V2  to  6x  ft  in.  to  No.  8. 
Beams  and  channels — 3  to  15  in. 


2.05 
2.05 
2.20 
2.15 
2.35 
2.10 
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Angles: 

3  in.  x       in.  and  larger   210 

3  in.  x  ft  in.  and  %  in   2.55 

1%  to  2%  in.  x  ft  in.  and  thicker   2.20 

iy2  to  2y2  in.  x  V8  in   2.30 

1  to  114  in.  x  ft  in   2  30 

1  to  1%  in.  x  %  in   2^35 

Tees: 

1%  to  2y2x%  in  •   2.25 

1%  to  2%xft   in   2.35 

3  in.  and  larger   2.20 

Triangle  Mesh — Demand  continues  fair.  During  the  month 
there  was  a  general  revision  in  price,  the  following  quota- 
tions now  being  effective: 


PRICE  PER  100  SQ.FT. 


,  jriam  material  ^ 

Less  Than 

— uaivanizea  ^ 

Less  Than 

Car 

Lots 

Car  Lots 

Cross-Sec. 

and  Over 

and  Over 

Style 

Area  per 

Carload 

10,000 

Carload 

10,000 

No. 

Ft. 

Width 

Lots 

Sq.Ft. 

Lots 

Sq.Ft. 

14 

$0 

.102 

$1 

.05 

$1 

.  16 

11 

.27 

$1 

.38 

5 

0 

.077 

0 

.83 

0 

.92 

1 

.00 

1 

.09 

6 

0 

.058 

0 

.66 

0 

.  73 

0 

.80 

0 

.86 

17 

0 

.041 

0 

.51 

0 

.57 

0 

.62 

0 

.67 

123 

0 

.170 

1 

.76 

1 

.94 

2 

.  12 

2 

.30 

24 

0 

.142 

1 

.52 

1 

.67 

1 

.83 

1 

.98 

25 

0 

.124 

1 

.35 

1 

.49 

1 

.62 

1 

.  76 

t26 

0 

.110 

1 

.23 

1 

.35 

1 

.48 

1 

.60 

t27 

0 

.085 

1 

.00 

1 

.11 

1 

.  21 

1 

.31 

28 

0 

.066 

0 

.83 

0 

.92 

1 

.00 

1 

.09 

29 

0 

.049 

0 

.69 

0 

.  76 

0 

.83 

0 

.90 

31 

0 

.261 

2 

.60 

2 

.86 

3 

.13 

3 

39 

32 

0 

.225 

2 

.25 

2 

.48 

2, 

71 

2 

94 

33 

0 

.196 

2 

01 

2 

,21 

2. 

42 

2. 

62 

34 

0 

.  140 

1 

54 

1 

70 

1 

86 

2. 

02 

35 

0 

.  109 

1 . 

23 

1. 

35 

1 , 

48 

1 , 

60 

36 

0 

075 

0. 

91 

1 

00 

1 . 

09 

1 . 

18 

38 

0 

380 

70 

4. 

08 

4. 

45 

4. 

83 

139 

0 

.325 

3'. 

19 

3. 

51 

3 

85 

4. 

16 

40 

0. 

283 

2. 

79 

3. 

08 

3. 

36 

3. 

65 

41 

0 

208 

2. 

13 

2. 

35 

2. 

57 

2. 

78 

42 

0. 

151 

1. 

62 

1  . 

78 

1  . 

95 

2 . 

11 

43 

0. 

101 

1. 

15 

1 . 

27 

1 . 

39 

1.' 

50 

tThis  material  is  made  in  regular  widths  of  18,  22,  26,  30, 
34,  42,  46,  50.  54  and  58  in.  Standard  lengths  of  rolls  are  150, 
300  and  600  ft.    Cutting  to  special  length  is  charged  extra. 

Bars,  Concrete  Reinforcing — Business  is  very  brisk  in  this 
line.  The  mills  will  only  accept  orders  with  a  promise  for  a 
three-  to  four-months'  delivery  under  2  in.,  and  over  a  2-in. 
bar  they  will  not  promise  anything  unless  they  happen  to 
have  it  111  their  warehouses.  No  orders  will  be  accepted  for 
future  delivery  only  at  the  mills'  convenience.  The  mills 
report  that  everybody  for  the  past  year  has  been  holding  back 
on  buying  until  at  the  present  time  all  dealers  are  running 
short  and  are  attempting  to  fill  their  stocks  at  once,  which 
is  almost  impossible.  The  market  is  very  strong  both  in 
Pittsburgh  and  in  the  New  York  district,  and  the  mills  look 
for  no  let-up  for  months  to  come.    Prices  are  as  follows: 

,  Cents  per  Pound  

Delivered 
Mill  F.o.b.  From 

Shipments  "Warehouse*  Warehouse 
Pittsburgh     Pittsburgh  New  York 

%  in.  and  longer   1.40  2.05  2.05  to  2.10 

%  in  and  longer   1.45  2.10  2.10  to2.15 

V2  in  and  longer   1.50  2.25  .          2.  25  to  2.30 

fs  in.  and  longer   1.65  2.35  2.35  to  2.40 

Vi  in  and  longer   1.90  2.70  2.70  to  2.75 

*Bars  from  warehouse  are  cut  to  desired  lengths  without 
extra  charge.    These  prices  are  for  carload  lots. 

Expanded  Metal  Lath — Business  is  very  good  in  this  line 
and  mills  do  not  seem  to  be  affected  as  in  some  other  lines 
connected  with   the  building  trade. 

Prices  are  as  follows: 


Gag. 

.27 
26 
25 
24 


Weight 
240 
260 
300 
350 


Carload 
$11  .00 
12.00 
13.00 
14  .00 


These  prices  are  f.o.b.  Pittsburgh. 


1,000  to  5,000 
.$12.00 
13.00 
14  .  00 
15.00 


Under  1,000 
$13.00 
14.00 
15  .  HO 
16.00 


METALS 

Copper — The  market  during  the  entire  month  was  very 
Tfa k>  and  the  Price  remained  rather  fixed  at  the  low  level  of 
18c.  Domestic  demands  were  very  light  and  the  few  trans- 
actions reported  show  very  clearly  that  consumers  do  not 
appear  anxious  to  lay  in  any  supply.  For  the  latter  part  of 
the  month  one  large  factor  cut  down  production  to  almost  a 
minimum.  Mines  are  working  at  a  record-breaking  point  and 
production  far  exceeds  the  consumption.  Buying  bv  the  for- 
eign powers  still  continues  and  it  is  reported  that  France  and 
England  will  soon  be  in  the  market  for  a  goodly  supplv  The 
Ki°«.f™  electrolytic  is  firmly  held  at  18c.  for  cash  and'lSfcc 
tor  thiry  days,  delivered. 

•  ■  Tin— The   market   is   clearly   disappointing.     It   has  been 

foTXVw^i  htat  d2ive£1%  f,or  the  month  of  September  onlv 
totaled  4,300  tons  for  both  Atlantic  and  Pacific  ports  Price's 
rose  and  fell  during  the  month,  the  general  tendency  of  seller! 


being  to  hold  to  a  fixed  price  of  32 %c.  During  the  last  week 
prices  strengthened,  the  market  being  held  at  3314c.  Buyers 
however,  show  little  interest  in  the  market  and  the  present 
quotation  remains  at  33c.  With  the  completion  of  the  British- 
French  loan  tin  dealers  look  very  hopefully  for  improvement. 

L,?ad,"~ At  tne  beginning  of  the  month  lead  opened  at  4.9c 
per  lb  but  buying  was  so  limited  and  in  such  small  quantities 
that  it  soon  dropped  to  4y2c.  At  the  end  of  the  month  buyers 
were  a  little  more  active,  but  the  demand  failed  to  bring  an 
advance  in  price.  However,  the  present  quotation  is  more 
nrm  and  stronger  buying  is  expected  to  develop  in  European 
markets.  Production  is  so  far  in  excess  of  demand  that  deal- 
ers are  very  anxious  to  find  an  outlet  for  their  supply. 

withI>oItfir~"/t  ^e  Definning-  of  the  month  the  market  opened 
thrm.*hmH edhprlce  of  15c.  per  lb.,  but  rapidly  dropped  and 
fl,,V?-Y8  9  ."ihe  month  remained  at  14c.  There  were  occasional 
n™™6.?  \  t,he  demand,  but  the  amount  of  business  failed  to 
piompt  dealers  to  advance  the  price.  Toward  the  latter  part 
™ihf(  month  there  appeared  to  be  an  easier  tone  to  the 
mf„,^  '  .,,e  to-  the  offering  of  speculative-  blocks.  For  last 
nVfio  %  deliveries  quotations  are  13%c,  but  at  this  figure  very 
weite,.^  !'.neSS  18  b,11-ng'  booked.  Ordinary  grades  of  prime 
western  are  now  selling  at  14c.  per  lb. 

dnrinp-  Jh^T^T."6  maJ".ket  might  be  said  to  be  up  and  down 
then  f..-V?n  Vlonth-  Q  Umes  the  buyers  showed  keen  interest, 
then  again  they  would  not  appear  in  the  market.    Toward  the 

w^lla^taS^^flo^s:11688  WaS  d°ne>  Und  PHces  Were 

Cents  per 
Pound 

Copper,  heavy  cut  and  crucible   k  „o 

Copper,  heavy  and  wire   u,c 

Copper,  light  and  bottoms   12  50 

Heavy  machine   composition   11  'in 

Brass,  heavy 
Brass,  light  . 
No. 

No.  1  composition  turnings. 
Lead,  heavy 
Tea  lead   

Zinc  scrap   -  .  s  '.OO 

The  above  are  dealers'  purchasing  prices  in  New  York. 
MISCELLANEOUS 

of  workrann^T7^ith  ai7ival  of. fal1  there  is  a  fair  amount 
or  woik  appear  ng,  and  dealers  antic  pate  that  conditions  will 

ho<w'eveeraarentShdei'able  SUpply  of  this  material L  Discounts 
held  On  ^  t^e9?a-me  a?„-a  montn  ag0'  but  are  more  firmly 
72*  ■  10    to  «    n    t',",'   Ma?  list  is  o-noted;  27_   to  30.in 

l£7o  SO-  to  36-in.,  67%.    At  this  rate,  prices  are  as  follows: 

PRICE  OF  SEWER  PIPE  PER  FOOT 
s''ze  Size 


10  .  00 
8  .  50 


3.  1  yellow  brass  turnings  11  k,. 

3.   1  composition   turninern  10  50 

3'.  50 


3-  in. 

4-  in. 

5 -  in. 

6-  in. 


  $0,045 

  0.045 

  0.072 

  0.072 

  0.099 

 >   0.144 

l|-in   0.I8 

!5->n   0.243 


o-in. 
10-in. 


18-in  

20-in  

22-in  

24-in  

"-in   ±.„ 

30-in.    1.54 

ff-in   2.06 

36-m   2.31 


$0,342 
0.405 
0.54 
0.5S5 
1.26 


Flue  Lining — While  the  demand  for  this  material  for  imme 
thet»,.eSe  Vs  «>t  prevalent,  yet  some  contractors  reaUze  that" 
the  present  quotation  is  exceptionally  low,  and  are  la  vino-  in 
a  supply   in   anticipation   of  an   improvement      Prices  & 
?s°tzT%%%llttl\rK%  SHL»^A«  J?-  P.risenPtnqCuotaht 


At  tv,-  Jiast  month,  and  the  present  quotation 
At  this  discount,  prices  are  as  follows: 

FLUE  LINING  PRICE  PER  FOOT 

Weight      Price  Size  Weight 


Size 
in  In. 
4y2x  8% 
4y2xl3 
4%xl8 
7x7 

sy2x  8y2 


in  Lb. 
14 
20 
40 
15 
18 


per  Ft. 

$0.06 
0.076 
0.17 
0.068 
0.076 


in  In. 

sy2xi3 
sy2xi8 

13x13 
13x18 
18x18 


in  Lb. 
28 
45 
38 
57 
75 


Price 
per  Ft. 

$0,114 
0.153 
0.  144 
0.204 
0.34 


Bluestone—The  sellers  do  not  appear  very  optimistic  over 
the  amount  of  business  appearing,  and  alth6ugh  the  dem-ind 
continues  fair,  in  general  conditions  are  not  as  good  at  a 
year  ago:  especially  in  the  City  of  New  York  is  this  notice- 
able. Subway  construction  probably  has  tended  to  post- 
pone a  great  many  street  improvements  Prices  Ire  well 
maintained,  and  although  there  mav  be  a  little  cut  on  verv 
desirable  contracts,  the  following  are  general:  Bronx  flagging 
17c.  per  sq.ft.:  Manhattan,   18c.  per  sq.ft.     Curbing    5x16  in 

f,  Pf''.'1""-:  5x20  in..  45c.  Sewer  bottoms  5x5  ft'  v  n" 
Hnft  Sq         Belgian  bridging,  5x24  in.,  is  65c  per 

Railway  Ties— There   is   very  little   business   in  this  line 

fh»P™fient"  in0t  aS  mUch-  as  tnere  was  a  month  ago.  All  of 
h/n;afllroa(is  a'-e  carrying  a  good  stock  of  railway  ties  on 
hand  for  repair  work  and  there  is  practically  no  new  work 
fnrefo-nd°ne-  ♦  ?he7  ha^f  been  3  great  many  inquiries  from 
foreign  countries  for  railway  ties,  but  up  to  date,  as  far  as  s 
known,  no  orders  have  been  placed.    Freight  rates  are  a  little 

^e^'  they  weTe^t  ^^ITr^t-K8  ^k\B 
prfces  b^ngf|.o6b:mNeSw11YaotrK3C-:  6X8  ,n"  by  *  at  «lc'  *™ 
Asphaltum — A  steady  volume  of  business  was  felt  throuen- 
°o«  the  r?.nth'.and  the  same  continued  call  existed  for  Mexi- 
can asphalt  petroleum.     Prices,  however,  remain  unchanged 

atd$13n  t^^f^r't^:  "hMt  P^  W&^SSgd 

lnt«S^SJ"!5»iiL01,way)  Ir?m— Supplies  are  all  limited  to  small 
On  -^lf  «frie  th  ^  are,  selhng  the  same  at  very  fancy  prices 
?vVr  ?  \      e  11  keen  competition  and  dealers  are  making 

^tltti  ^  to  gather  any  quantity  obtainable.  Due  to  sucn 
unsettled  conditions,  quotations  have  been  withdrawn 
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RAILWAYS — STEAM   AND  ELECTRIC 
Proposed  Work 
Maryland — Surveys  made  by  Baltimore  &  Ohio  Ry.  Co.  for 
line  from  Hagerstown  to  Security,  about  four  miles.     J.  B. 
Ferguson  &  Co.,  Surveyor.    F.  L.  Stuart,  Baltimore,  Ch.  Engr. 
Noted  Aug.  12. 

North  Carolina — Directors  of  Hiawassee  Valley  Ry.  Co. 
authorized  sale  of  $125,000  bonds  for  completion  of  line  from 
Andrews  to  Haynesville,  via  Feachtree,  about  25  miles.  S.  E. 
Cover,  interested. 

North  Carolina — Surveys  made  for  line  from  Liillington  to 
Swansboro  by  Central  Carolina  Ry.  Co.  W.  J.  Edwards,  San- 
ford,  interested. 

North  Carolina — Kinston  Belt  Line  Co.  has  been  incor- 
porated with  $25,000  capital  by  J.  T.  Deal  and  G.  -V.  Cowper, 
Kinston,  and  others  to  build  steam  belt-line  and  electric  car 
line  in  Kinston. 

North  Carolina — Seaboard  Air  Line  Ry.  Co.  plans  revision 
of  line  and  grades  between  Sanford  and  Apex.  Estimated  cost, 
$200,000.     H.  C.  Pearce,  Norfolk,  Va.,  Pur.  Agt. 

Virginia — See  item  under  Kentucky. 

West  Virginia — Coal  &  Coke  Ry.  Co.  contemplates  yards 
at  Charleston.     R.  H.  Pembroke,  Gassaway,  Ch.  Engr. 

Georgia — Georgia  Southern  and  Florida  Ry.  Co.  will  build 
yard  near  Cordele.  Estimated  cost,  $25,000.  J.  B.  Munson, 
Macon,  Vice-Pres.  and  Gen.  Mgr. 

Georgia — Savannah  &  Northwestern  Ry.  Co.,  according  to 
press  reports,  is  having  surveys  made  for  extension  of  its 
line  from  St.  Clair  to  either  Thomson,  Camak  or  Norwild, 
about  30  miles.    L.  B.  Ackerman,  Savannah,  Ch.  Engr. 

Alabama — Railway  will  be  built  from  Andalusia,  Ala.,  to 
Munson,  Fla.,  about  30  miles.  C.  K.  Lawrence,  Savannah,  Ga., 
Ch.  Mgr.    Central  of  Georgia  Ry.  Co.,  interested. 

Mississippi — Reports  state  Guy  M.  Walker,  New  York,  N.  Y., 
has  purchased  McComb  Electric  Light  &  Power  Co.  through 
S.  M.  Jones,  Laurel,  Miss.  He  contemplates  railway  from 
McComb  to  Summit,  Fernwood  and  Magnolia. 

Kentucky — Queen  &  Crescent  Ry.  will  double-track  its 
line  from  Somerset  to  Flat  Rock.  Surveys  have  been  made 
for  double-tracking  from  Tateville  to  Greenwood. 

Kentucky — Kentucky  &  Virginia  Ry.  subsidiary  of  Louis- 
ville &  Nashville  Ry.,  is  making  surveys  for  extension  from 
Benham,  Ky.,  to  Norton,  Va. 

Indiana — Lake  Erie  &  Western  Ry.  Co.  plans  to  spend 
$50,000  for  extension  of  its  yards  at  Tifton.  A.  H.  Smith, 
New  York,  N.  Y.,  Pres. 

Illinois — Hillsboro,  Synthiana,  Bainbridge  &  Chillicothe 
Traction  Co.  plans  electric  railway  between  Hillsboro  and 
Chillicothe,  about  42  miles. 

Wisconsin — Bonds  for  $75,000  for  railway  from  Etterisk  to 
Blair,  about  10  miles,  voted  by  citizens. 

Nebraska — Missouri  Pacific  Ry  Co.,  recently  incorporated, 
will  build  main  line  and  three  branch  lines  in  Nebraska.  C.  H. 
Smith,  Wayne,  Engr. 

South  Dakota — South  Dakota  Short  Line  Ry.  Co.  recently 
incorporated  with  $2,000,000  capital  by  C.  W.  Adams,  Council 
Bluffs,  Iowa  and  others,  will  build  line  from  Mitchell  to  Pierre. 

Wyoming — Colorado,  Wyoming  &  Eastern  Ry.  is  making 
preliminary    arrangements    for    extension  of 
Northgate  to  Elk  River  then  to  Yampa  River. 
Laramie,  Pres. 

Missouri — St.    Louis,    Iron   Mountain   &   Southern   Ry.  Co. 
plans  improvement  of  roadbed  between  Mollisster 
Bergman,    Ark.     Estimated     cost,  $35,001 
St.  Louis,  Ch.  Engr. 

Arkansas — Press  reports  state  Missouri  Pacific  Ry.  Co.  will 
make  improvements  to  White  River  division.  Estimated  cost, 
$500,000.    E.  A.  Hadley,  St.  Louis,  Mo.,  Ch.  Engr. 

Arkansas — Surveys  will  be  made  for  electric  line  from 
Guion  to  Melbourne.  A.  C.  Veach,  Gravette,  promotor.  Noted 
July  29. 

Colorado— Union  Pacific  Ry.  Co.  plans  extension  of  Wyom- 
ing &  Eastern  Ry.  Co.  from  Coalmont  to  Steamboat  Springs. 
E.  E.  Adams,  New  York,  N.  Y.,  Consult  Engr. 

Washington — Lucerne  &  Aurelia  Crown  Co.  having  survey 
made  for  line  from  Lucerne  to  Aurelia  Crown  mines,  about 
16  miles.    O.  Robert  Dahl,  Box  187,  Seattle,  Pres. 

California — Press  reports  state  San  Francisco  will  let  con- 
tract in  two  months  for  construction  of  67  miles  of  railway 
for  Hetch-Hetchy  reservoir.  M.  M.  O'Shaughnessy,  City  Engr. 
Estimated  cost,  $1,800,000. 

California — Union  Lumber  Co.  plans  logging  road  from 
Ft.  Bragg  to  Ten  Mile  River,  about  10  miles.  C.  R.  Johnson, 
Crocker  Bldg.,  San  Francisco,  Pres. 

California — California  R.R.  Commission  ordered  Atchison 
Topeka  &  Santa  Fe  Ry.  to  build  branch  from  Temecula 
Oceanside.    E.  P.  Ripley,  Pres. 

California — Franchise  granted  to  Tidewater  &  Southern 
Ry.  Co.  for  railway  through  Ceres.  J.  H.  Wallace,  Stockton, 
Ch.  Engr.    Noted  Aug.  5. 

Ontario — Ontario  Hydro-Electric  Commission,  Toronto 
petitioned  by  Durham  and  Northumberland  Counties  to  report 
on  advisability  of  building  electric  railway  from  Peterborough 
through  Campbellford.  Seymour,  Percy,  Alwick,  Haldimand 
and  Hamilton  Townships  to  Cobourg. 

Ontario — Township  Council  of  Harwick  asked  Provincial 
Hvdro-Electric  Commission,  Toronto,  Ont.,  to  submit  estimate 
of'  cost  of  electric  railway  between  Blenheim  and  Cedar 
Springs.    G.  W.  Riseborough,  Blenheim,  Clk. 

Bids  In  and  Contracts  Awarded 

Virginia— Southern  Ry.  Co.,  Washington,  D.  C,  awarded 
contracts  for  railway  construction  as  follows:  Sycamore  to 
Gretna  four  miles  to  HALL-CRAWFORD  CONSTRUCTION 
CO.,  Macon,  Ga. ;  Whittles  to  Dry  Fork  nine  miles  to  ROBEK1 
RUSKEI.L  Danville,  Va.,  and  from  Arrowhead  to  Elma,  ZO 
miles  to  W.  W.  BOXLEY    CO.,  Roanoke. 


its  line  from 
J.  M.  Herbert, 


Mo.,  and 
A.  Hadley, 


to 


Virginia — Contract  awarded  to  J.  C.  CARPENTER  &  MAJOR 
BROS.,  Clifton  Forge  by  Chesapeake  &  Ohio  Ry.  Co.  for 
double-tracking  line  between  Greenlee  and  Balcony  Falls. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

N.  Y.,  Fredonia — Public  Service  Commission  received  appli- 
cation from  Niagara  &  Erie  Power  Co.  for  permission  to  build 
transmission  lines  and  operate  franchises  in  towns  of  Sheridan, 
Pomfret,  Portland  and  Brant  and  village  of  Farnham. 

N.  Y\,  Rochester — City  Council  contemplates  extending 
street  lighting  system. 

N.  Y.,  Troy — Plans  being  prepared  for  power  plant  at  mill 
of  J.  B.  Hurst. 

N.  J„  Cape  May — Citizens  voted  bonds  for  electric-light 
plant. 

N.  J.,  East  Orange — City  Council  plans  to  improve  street 
lighting  system  on  Central  Ave. 

Penn.,  Milton — Election  will  soon  be  held  to  vote  to  install 
municipal  electric-light  plant  in  Milton. 

N.  C,  Burnsville — Yancey  Light  &  Power  Co.  contemplates 
hydro-electric  plant.     Estimated  cost,  $16,000. 

Ga.,  Atlanta — Atlanta  Electric  &  Ice  Co.  has  acquired  plant 
of  municipal  water  works  and  will  operate  same  for  five  years. 
Company  plans  to  install  new  equipment  in  electric-light 
and  power  plant  and  water  works. 

Ga.,  Grayniont — Citizens  voted  $5,000  bonds  for  electric- 
lighting  system. 

Ga.,  Toccoa — City  will  build  power  plant  on  Toccoa  Creek. 

La.,  Colfax — Power  plant  of  Big  Pine  Lumber  Co.,  recently 
destroyed  by  fire,  will  be  rebuilt.  New  equipment  will  be 
required. 

Tenn.,  Henderson — Citizens  voted  $13,000  bonds  for  equip- 
ment for  electric-light  plant. 

Tenn.,  Tullahoma — Cumberland  Springs  Co.  plans  electric- 
light  plant  and  other  improvements. 

Ohio,  Lorain — Election  will  be  held  in  November  to  vote 
$350,000  bonds  for  municipal  electric-light  plant. 

Ohio,  Marietta — Election  will  be  held  in  November  to  vote 
$45,000  bond  issue  for  municipal  electric-light  plant. 

Ohio,  Martins  Ferry — City  plans  to  extend  service  of 
municipal  electric-light  plant  to  Rotherermund  addition. 

Ohio,  Toledo — Bids  will  be  received  by  A.  M.  Stowe,  Pres., 
Bd.  of  Directors,  Toledo  University,  until  noon,  Oct.  9,  for 
steam  heating  -and  ventilating  systems  for  present  building 
and  an  addition  at  Illinois  and  11th  St. 

Mich.,  Three  Rivers — Bids  will  be  received  by  the  city  until 
Oct.  21,  for  electric-light  plant  and  water  system.  Plans  and 
specifications  may  be  obtained  from  Eugene  A.  Schall,  City 
Clk.,  or  G.  Champs  and  F.  H.  Froelich,  Engrs.,  National  Bank 
Bldg.,  Toledo,  Ohio. 

Mich.,  Wyandotte — Citizens  defeated  $30,000  bond  issue  for 
municipal  electric  light  plant.    Noted  Aug.  12. 

III.,  Galesburg — Election  will  soon  be  held  to  vote  $100,000 
bonds  for  improving  electric-light  plant. 

111.,  Mt.  Carmel — Plans  being  considered  by  Mt.  Carmel 
Public  Utility  &  Service  Co.  to  extend  service  to  Allendale 
and  St.  Francisville. 

Wis.,  Oak  Center — According  to  press  reports  electric- 
lighting  system  in  Oak  Center  is  under  consideration. 

Iowa,  Clermont — C.  Miller  &  Sons  plans  to  increase  the 
capacity  of  its  electric-light  plant.     Estimated  cost,  $20,000. 

Iowa,  Kanawha — Election  will  be  held  Oct.  20  to  vote  to 
construct  municipal  electric-light  plant. 

Iowa,  Marengo — Iowa  Electric  Co.  plans  transmission  line 
for  the  conducting  of  electricity. 

Iowa,  Mondamin — Press  reports  state  that  transmission 
line  from  Mondamin  to  Missouri  Valley  to  supply  electricity 
in  Modale  and  Mondamin  is  contemplated. 

Kan.,  Bucklin — Citizens  contemplate  $10,000  bond  issue  for 
improving  electric-lighting  system. 

Kan.,  Wichita — Kansas  Gas  &  Electric  Co.  plans  an  ex- 
penditure of  $1,SOO,000  for  improving  its  properties  in  Wichita, 
Pittsburgh  and  on  Independence  and  eastern  Kansas  interests. 

Neb.,  Blair — Bids  will  be  received  by  S.  W.  Chambers,  City 
Clk.,  until  Oct.  15,  for  electric-light  plant.  Estimated  cost, 
$34,000.    Martz  Engineering  Co.,  Lincoln,  Engr.    Noted  Aug.  19. 

Nebr.,  Fremont — City  Council  plans  to  extend  electric- 
lighting  system  to  Lee-Hall  addition. 

Neb.,  Norfolk — Plans  being  prepared  by  Martz  Engineering 
Co.,  Lincoln,  for  improving  heating  system  at  State  Hospital 
for  Insane. 

N.  D.,  Ryder — Construction  of  electric-light  plant  in  Ryder 
contemplated  by  local  business  men. 

Mo.,  Drexel — City  will  equip  electric  plant  at  Drexel.  About 
$S,000  worth  of  machinery  will  be  required. 

N.  M.,  Mogollon — Earle  C.  Cleveland  plans  electric-power 
plant  on  Willow  Creek. 

Tex.,  Celeste — Local  electric-light  plant  of  T.  J.  Vines  & 
Sons,  recently  destroyed  by  fire,  will  be  rebuilt. 

Idaho,  Blackfoot — F.  V.  Riley,  C.  E.,  Idaho  Falls,  submitted 
plan  to  City  Council  to  install  electric-light  plant  in  Black- 
foot. 

Utah,  Salt  Lake  City — Bids  will  be  received  by  James 
Paxton,  Clk.,  Bd.  of  Education,  until  7:30  p.m.,  Oct.  11,  for 
heating  and  ventilating  system   in  high  school  at  14th  and 

15th  St. 

Ariz.,  Tucson — Election  to  issue  $100,000  bonds  to  complete 
municipal  electric-lighting  system  contemplated  by  City- 
Council. 

Wash.,  Colfax — Work  will  soon   be  started  on  substation 

for  Washington  Water  Power  Co. 
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Ore.,  Eugene — Water  Board  has  authorized  an  auxiliary 
electric  plant.     Estimated  cost,  $50,000. 

Calif.,  Martinez — Board  of  Supervisors  received  application 
from  Great  Western  Power  Co.  of  San  Francisco  for  permis- 
sion to  extend  its  transmission  lines  from  Martinez  through 
Port  Costa  to  Crockett,  and  from  Concord  to  Walnut  Creek. 

Out.,  Crediton — Town  Council  contemplates  installation  Of 
electric-lighting  and  power  distribution  system. 

Bids  In  and  Contracts  Awarded 

Kan.,  Marion — Contract  for  power  house  awarded  to  V. 
BAUER  &  SON,  Horton.    Noted  Sept.  16. 

Neb.,  Broken  Bow — Contract  awarded  to  ALAMO  ENGINE 
AND  SUPPLY  CO.,  Omaha,  at  $15,954,  for  water  and  electric- 
light  systems.    Noted  Aug.  26. 

Neb.,  Wisner — Contract  for  heating  and  plumbing  in  new 
Wisner  School  awarded  to  WESTERN  HEATING  &  PLUMB- 
ING CO.,  Omaha,  at  $7,280. 

Mont.,  Plentywood — Contract  for  new  electric  light  and 
power  plant  for  Plentywood  Electric  Co.  awarded  to  SHER- 
IDAN ELECTRIC  CO. 

Mo.,  Kansas  City — Contracts  for  electrical  work  at  new 
St.  Joseph  Hospital  awarded  as  follows:  Electric  wiring, 
including  wiring  for  power  plant  to  F.  E.  NEWBERRY  ELEC- 
TRIC CO.,  St.  Louis,  at  $18,000;  one  150-kw.,  four  valve  unit 
and  one  100-kw.,  single  valve  generator,  220/110  volts,  three 
wire,  direct  current  to  RIDGWAY  DYNAMO  &  ENGINE  CO., 
Ridgway,  Penn.,  at  $9,000;  switchboards  to  WILLIAM  MUR- 
DOCH! ELECTRIC  CO.,  St.  Louis,  at  $2,100. 

Que.,  Quebec  City — Quebec  Streams  Commission  awarded 
contract  for  power  dam  on  St.  Francis  River  to  GEORGE 
MADDEN,  Quebec,  at  $101,000. 

BRIDGES 
Proposed  Work 

Conn.,  Shelton — Plans  being  prepared  by  C.  J.  Bennett, 
State  Highway  Comr.,  Hartford,  for  bridge  across  Housatonic 
River  between  Shelton  and  Derby. 

N.  J.,  Newark — Board  of  Freeholders  of  Essex  County  plans 
to  issue  $50,000  bonds,  part  of  which  will  be  used  for  new 
approach  span  to  Delleville  turnpike  bridge. 

N.  J.,  Paterson — Bids  being  received  by  Board  of  Freehold- 
ers of  Passaic  County  for  widening  Hope  Ave.  bridge,  Clif- 
ton.   Estimated  cost,  $5,500. 

Penn.,  Beaver  Springs — Philadelphia  &  Reading  Ry.  Co. 
has  plans  for  steel  girder  bridge  across  Susquehanna  River 
at  Beaver  Springs.    Estimated  cost,  $300,000. 

Penn.,  York — Bids  will  be  received  by  F.  S.  Bartenschlager, 
County  Controller,  until  Oct.  14,  for  stone  arch  bridge  over 
Bennett's  Run,  Newberry  Township,  and  reinf orced-concrete 
arch  bridge  over  west  branch  of  Codorus  Creek. 

Va.,  Lynchburg — Plans  being  prepared  by  B.  N.  Davis,  Con- 
sult. Engr.,  17  Battery  PI.,  New  York,  N.  Y.,  for  tiridge  across 
James  River. 

Ga.,  Rome — Citizens  voted  $225,000  bonds  for  three  bridges 
in  Floyd  County. 

Fla.,  Miami — Citizens  voted  to  Issue  bonds  for  paving, 
bridges,  hospital  and  channel  across  bay.    Noted  Aug.  19. 

Ala.,  Mobile — Bids  will  tie  received  until  10  a.m.,  Oct.  11,  for 
wooden  bridge. 

Ala.,  Mt.  Vernon — Bids  will  be  received  by  O.  A.  Alvarez, 
Clk.,  County  Revenue  and  Road  Commissioners,  Mobile,  until 
10  a.m.,  Oct.  11,  for  bridge  across  Cedar  Creek  near  Mt.  Vernon. 

Tenn.,  Chattanooga — Press  reports  state  that  Southern 
Rv.  plans  bridge  over  tracks  at  Oak  St.  Estimated  cost, 
$12,000. 

Ohio,  Columbus — (Official) — Bids  will  be  received  by  John 
Scott,  Clk.,  Bd.  of  Commissioners  of  Franklin  County,  until 
noon,  Oct.  25,  for  county  bridge  construction. 

Ohio,  Dayton — (Official) — Bids  will  be  received  by  H.  E. 
Wall,  City  Acct.,  until  noon,  Oct.  11,  for  the  sale  of  $338,000 
bonds  for  replacing  bridges  over  Miami  and  Mad  Rivers. 
Noted  Sept.  9. 

Ind.,  Lebanon — Bids  will  be  received  by  Commissioners  of 
Boone  County  until  10  a.m.,  Oct.  18,  for  two  reinforced-concrete 
bridges  and  repairing  of  another. 

Ind.,  Martinsville — (Official) — Bids  will  be  received  until 
2  p.m.,  Oct.  11,  by  S.  Welton,  Audr.,  Morgan  County,  for 
constructing  and  repairing  a  number  of  bridges. 

111.,  Ottawa — Board  of  Supervisors  of  La  Salle  County  plans 
bridge  across  Illinois  River  at  Shippensport.  Estimated  cost, 
$140,000. 

Ill,  Rockford — (Official) — Bids  will  be  received  until  1  p.m., 
Oct.  29,  by  A.  R.  Carter,  County  Supt.  of  Highways,  Court- 
house, for  bridge  in  Rockton  Township,  Winnebago  County. 

Iowa,  Waukon — Bids  will  be  received  by  Auditor  of  Alla- 
makee County,  until  noon,  Oct.  12,  for  steel  superstructures 
for  one  80-ft.  two  100-ft.  and  140-ft.  bridge. 

Minn.,  Montgomery — Bids  will  be  received  until  1  p.m., 
Oct.  18,  by  John  Hickey,  Town  Clk.,  for  two  road  bridges, 
Montgomery  Township. 

Minn.,  New  London — Bids  will  be  received  until  3  p.m.,  Oct. 
18,  by  A.  A.  Skeie,  Township  Clk.,  for  bridge  across  Crow 
River  between  Sections  8  and  17,  Township  121,  Range  34. 

Kan.,  Abilene — Commissioners  of  Dickinson  County  plan 
an  expenditure  of  about  $7,000  for  bridge  repairs. 

Kan.,  Columbus — An  expenditure  of  $8,000  contemplated  by 
County  Commissioners  for  repairing  a  number  of  bridges. 

Kan.,  Concordia — County  plans  expenditure  of  $15,000  for 
eight  reinforced-concrete  bridges  and  repairing  four  steel 
bridges.  * 

Kan.,  Wichita — Edgar  V.  Moore,  Engr.,  Sedgewick  County, 
preparing  plans  for  four  reinforced-concrete  bridges  for 
countv. 


Mo.,  Carthage — Bids  will  be  received  by  Hugh  Mclndoe, 
Mayor,  until  Oct.  9,  for  sale  of  $30,000  bonds  for  viaduct. 

Mo.,  Hillsboro — Election  will  be  held  in  Jefferson  Countv 
to  vote  $500,000  bonds  for  bridges  and  roads. 

Mo.,  Joplin — Bids  will  be  received  by  C.  A.  Robinson, 
Corns,  of  Revenue,  until  Oct.  9,  for  sale  of  $13,500  bonds  for 
North   Main   St.  viaduct. 

Mo.,  St.  Louis — Contract  will  soon  be  awarded  for  Chou- 
teau Ave.  viaduct. 

Tex.,  Houston — (Official) — Bids  will  be  received  until  10 
a.m.,  Oct.  11,  by  H.  L.  Washburn,  County  Audr.,  for  two 
bridges  on  Humble  and  River  Rd. 

N.  M.,  Roswell — Bids  will  be  received  until  Oct.  11  by  Board 
of  County  Commisioners  of  Chaves  County  for  public  highway 
bridge  over  the  Rio  Feliz  near  Hagerman. 

Idaho,  Boise — A  bridge  across  Snake  River  at  Grandview 
is  contemplated  bv  County  Commissioners.  Estimated  cost, 
$5,000. 

Idaho,  Parma — Press  reports  state  that  bridge  across  Boise 
River  at  Parma  contemplated.    Estimated  cost,  $17,000. 

Ariy..,  Florence — Commissioners  of  Pinal  County  contem- 
plate two  concrete  bridges  across  the  Gila  River  near  Win- 
kleman.     Estimated  cost  of  each  $30,000. 

Calif.,  Bloomneld — Bids  will  be  received  until  Oct.  13 
by  Board  of  Supervisors  of  Sonoma  County,  Santa  Rosa, 
for  concrete  bridge  near  Bloomfield. 

Calif.,  Eureka — Bids  will  be  received  by  County  Super- 
visors until  Oct.  13,  for  bridge  at  Field's  Landing  and  culvert 
near  Beatrice. 

Calif,  Grimes — Board  of  Supervisors  of  Sutter  and  Colusa 
Counties  plan  bridge  across  Sacramento  River  at  Grimes.  Es- 
timated cost,  $150,000. 

Calif.,  Imperial — An  appropriation  of  $27,500  made  by  Board 
of  Supervisors  of  Imperial  County  for  bridges. 

Calif.,  Madera — (Official) — Bids  will  be  received  by  W.  C. 
Utter,  City  Clk.,  until  8  p.m.,  Oct.  18,  for  bridge  across  Fresno 
River.    Estimated  cost,  $10,500.    Noted  Sept.  23. 

Calif.,  Modesto — Board  of  Supervisors  provided  a  fund  of 
$85,000  for  bridges  over  Tuolumne  River  at  Modesto. 

Calif.,  San  Bernardino — A  new  bridge  across  Mojave  River 
between  Victorville  and  Hesperia  planned  by  County  Super- 
visors. 

Calif.,  Ventura — Bids  will  soon  be  received  by  County 
Board  of  Supervisors  for  La  Crosse  bridge.  Estimated  cost, 
$10,000. 

Calif.,  Visalia — Bids  will  be  received  until  Oct.  13  by  City 
Clk.  for  concrete  bridge  across  Mill  St. 

Out.,  Niagara  Falls — According  to  press  reports  Canadian 
Northern  Ry.  plans  to  build  bridge  at  Niagara  Falls. 

Bills  In  and  Contracts  Awarded 

Mass.,  Norfolk — Contract  for  bridge  in  Lawrence  St.  award- 
ed to  JOHN  McCOURT  CO.    Noted  Aug.  19. 

R.  I.,  Providence — (Official) — Contract  for  steel  work  of 
Randall  St.  Bridge  awarded  to  LOUIS  F.  SHOEMAKER  & 
CO.,  Pottstown,  Penn.,  at  $4,869.    Noted  Sept.  9  and  23. 

Conn.,  Bristol — Contract  for  bridge  over  Pequabuck  River 
awarded  to  PIERSON  ENGINEERING  CO.,  Hartford.  Noted 
Sept.  2. 

N.  Y.,  Binghamton — Bids  were  received  by  Board  of  Con- 
tract and  Supply  for  bridges  as  follows:  Bridge  over  Pierce 
Creek  at  Conklin  Ave.,  Michael  Barber,  $5,500;  Owego  Con- 
crete Co.,  $5,500;  Water  St.  Bridge,  Foster  Construction  Co., 
$8,658;  Eldridge  St.  Bridge,  Foster  Construction  Co.,  $12,978. 
Noted  Aug.  26. 

Penn.,  Harrisburg — (Official) — Contract  for  bridge  in  Ship- 
pen  Township,  Cameron  Countv,  awarded  to  FARRIER  EN- 
GINEERING CO.,  Pittsburgh,  at  $4,388,  and  bridge  in  David- 
son Township,  Sullivan  Countv,  to  WHITTAKER  &  DIEHL, 
Harrisburg,  at  $4,258.    Noted  Sept.  23. 

Penn.,  Phoenixville — Bids  were  received  by  Commissioners 
of  Montgomery  County,  Norristown,  for  bridge  across  Schuyl- 
kill River  between  Phoenixville  and  Mont  Clare  as  follows: 
B.  A.  Sheeler,  Potstown,  $63,440;  Ferre  Concrete  Co.,  Harris- 
burg, $55,400,  and  C.  M.  Heed  Co.,  Pittsburgh,  $92,800.  Noted 
Sept.  23. 

Ga.,  Macon — Contract  of  steel  viaduct  from  Bay  to  Third  St. 
for  Central  of  Georgia  Ry.  awarded  to  VIRGINIA  BRIDGE 
AND  IRON  CO.,  Roanoke,  Va.,  at  about  $90,000. 

Ind.,  Hammond — Contract  for  temporary  bridge  and  perma- 
nent structure  over  Grand  Calumet  River  at  Calumet  Ave. 
awarded  to  PHEE  BROS.,  Chicago,  at  $72,500. 

111.,  Edwardsville — Contract  for  bridge  over  Cahokia  Creek 
for  Illinois  Central  R.R.  awarded  to  DECATUR  BRIDGE  & 
IRON  CO.,  at  $8,000. 

Wis.,  Eau  Claire — Contract  for  bridge  on  Menomonie  St. 
awarded  to  STEIN  CONSTRUCTION  CO.,  Medford,  at  $5,477. 

Wis.,  Green  Bay — Contract  for  bridge  over  East  River  at 
Pleasant  St.  awarded  to  GRELLING  BROS.,  Green  Bay.  Noted 
July  29. 

Iowa,  Carroll — Contract  for  bridge  and  culvert  awarded 
awarded  to  PICKUS  ENGINEERING  AND  CONSTRUCTION 
CO.,   Sioux  City,   at  about  $14,000. 

Iowa,  Harlan — Contract  for  eight  steel  bridges  in  Shelby 
Countv  awarded  to  DES  MOINES  BRIDGE  AND  IRON 
WORKS,  Des  Moines,  at  $15,500. 

Iowa,  Red  Oak — Contract  for  bridge  across  river  at  Grant 
awarded  to  RED  OAK  BRIDGE  AND  IRON  WORKS,  Red  Oak. 
at  $6,400. 

Kan.,  Leavenworth — Contract  for  21  bridges  awarded  to 
LEAVENWORTH  BRIDGE  CO.,  at  $18,397,  and  two  bridges  to 
J.   S.   WARD,   at  $5,735. 

Neb.,  Tekamah — (Official) — Contract  for  bridges  awarded 
to  MINNEAPOLIS  STEEL  AND  MACHINE  CO..  Minneapolis, 
Minn.,  at  $14,500.    Noted  Sept.  9. 


226 


ENGINEERING  NEWS 


Vol.  74,  No.  15 


S.  D.,  Canton — Contract  for  bridge  across  Big:  Sioux  Riveu 
awarded  to  DES  MOINES  BRIDGE  AND  IRON  WORKS. 

Mo..  St.  Louis — Contract  for  bridge  on  Olive  St.  Rd.  awarded 
to  MIDLER  &  BORCHERDING,  St.  Douis,  at  $4,800. 

Ark.,  Ashdown — Contract  for  16  concrete  bridges  awarded 
to  MILLER  &  CALDWELL,  Texarkana. 

Tex.,  Estelline — Contract  for  bridge  across  Red  River 
awarded  to  AUSTIN  BROS.,  Dallas,  at  $13,000. 

Tex.,  Orange — Contract  for  bridge  across  inter-costal  canal 
near  Orange  awarded  to  BLODGETT  CONSTRUCTION  CO., 
Galveston. 

Okla.,  Cherokee — Contract  for  bridge  across  Salt  Fork 
awarded  to  KANSAS  CITY  BRIDGE  CO.,  Kansas  City,  Mo., 
at  $7,963. 

Okla.,  Claremore — Contract  for  bridge  for  Rogers  County 
awarded  to  R.  W.  CANFIELD,  at  $17,900. 

Okla.,  Henryetta — Contract  for  six  steel  bridges  awarded 
to  MISSOURI  VALLEY  BRIDGE  CO.,  Kansas  City,  Mo.,  at 
$13,544. 

Calif.,  Fairfield — Contract  for  bridge  on  State  Highway 
from  Yolo  to  Solano  County  awarded  to  CLINTON  FIRE- 
PROOFING  CO.,  San  Francisco,  at  $30,500. 

Calif.,  Los  Angeles — Contract  for  bridge  over  Rio  Hondo 
at  Garvey  Ave.  awarded  to  F.  W.  STEFFGEN,  116  East  Ninth 
St.,  Los  Angeles,  at  $4,343. 

Calif.,  Templetou — Contract  for  concrete  bridge  over  Paso 
Robles  Creek  near  Templeton  awarded  to  GUTLEBEN  BROS., 
San  Francisoo,  at  $11,773. 

Calif.,  San  Jose — Contract  for  reinf orced-concrete  bridge 
across  Guadalupe  Creek  awarded  to  M.  KILCOURSE,  San 
Jose,  at  $6,850. 

Man.,  Headingly — Contract  for  bridge  over  Assinibone 
River  awarded  to  BUCHANAN  &  CO.,  408  Builders'  Exchange, 
"Winnipeg. 

WATER-WORKS 
Proposed  Work 

Maine,  Newport — Newport  Water  Co.-  plans  reservoir  on 
Stuart  Hill  and  pump  station.    G.  M.  Barrows,  Supt. 

R.  L,  Providence — Frank  E.  Winser,  Providence,  appointed 
Chief  Engineer  of  proposed  new  water  system.  Work  will 
include  storage  reservoir,  dam,  water  shed,  filter  beds,  etc. 
Estimated  cost,  $12,000,000. 

Conn.,  Wethersfield — Fire  District  No.  2  has  been  created. 
Hartford  Water  Works  Co.  will  install  water  mains. 

N.  T.,  New  York — (Official) — Bids  will  be  received  by  Board 
of  Water  Supply,  Municipal  Bldg.,  until  11  a.m.,  Oct.  19,  for 
two  steel  frame  buildings  for  drainage  chambers,  Shafts  11 
and  21,  Catskill  Aqueduct,  under  Contract  No.  166.    (See  Adv.) 

N.  Y.,  Niagara  Falls — Bonds  for  $38,000  sold  for  extension 
of  water  mains. 

N.  Y„  Waterloo — Citizens  contemplate  dam  across  outlet 
of  Junius  Pond  for  municipal  water .  supply. 

N.  J.,  Wildwood — Citizens  voted  to  purchase  plant  of  Wild- 
wood  Water-Works  Co.  and  plan  to  improve  same. 

Penn.,  Punxsutawney — City  plans  municipal  water  svstem. 
E.   W.  Hess,   Clearfield,   Borough  Engr. 

Penn.,  Ringtown — Election  will  be  held  Nov.  2  to  vote 
$12,100  for  municipal  water  system. 

Penn..  Waynesboro — Waynesboro  Water  Co.  contemplates 
new  reservoir. 

Va.,  Mineral — City  plans  water  system  and  electric-light 
plant. 

N.  C.  Asheville — Bee  Tree  watershed  taken  over  by  city. 
Improvements  costing  $20,000  contemplated. 

N.  C,  Hertford — Bids  will  be  received  until  Oct.  12  by  City 
Clk.,  for  water  and  sewer  systems.  J.  B.  McCrary  Co.,  Atlanta, 
6a.,  Engr. 

N.  C.»  Wilson — Bonds  for  $170,000  sold.  Proceeds  will  be 
used  for  water  system,  paving  and  gas  plant.  Noted  Sept. 
16  and  23. 

S.  C,  Orangeburg — City  plans  to  improve  and  enlarge  water 
system  and  electric-light  plant.  Estimated  cost,  $50,000. 
Edward  Hawes,  Jr.,  City  Engr. 

Ga,  Atlanta — Election  to  vote  $750,000  bonds  for  improving 
water  system  postponed  until  next  year.    Noted  Aug.  5  and  19. 

Ga.,  Atlanta — Press  reports  state  that  approximately  9,000 
ft.  of  8-in.  water  main  from  city  limits  to  park  at  Lakewood 
will  be  laid  by  city.     Estimated   cost,  $74,000. 

Ga.,  Helene — Citizens  voted  $8,000  bonds  for  water  system. 
Noted  Sept.  9. 

Ga.,  Wadley — City  will  build  water  system.    T.  B.  Johnson, 
Mayor. 

La.,  Opelousas — City  plans  to  issue  bonds  for  water  system. 

Tenn.,   Knoxville — City   plans   to   issue    $500,000    bonds  for 
pumping  plant  and  other  improvements. 

Ohio,  Athens — Citizens  will  vote  on  $50,000  bonds  for  ex- 
tension to  water  system. 

Ohio,  East  Youngstown — (Official) — Bids  will  be  received 
until  Dec.  1  by  Carl  R.  Anderson,  Village  Clk.,  for  water 
system.    Estimated  cost,  $165,000.    Noted  Sept.  23. 

Ohio.  Tiffin — Concrete   dam   will  be   constructed    by  Tiffin 
Water  Works  Co.  next  year.     Noted  Sept.  2. 

Ind.,  Shelbyville — Interstate  Public  Service  Co.  will  replace 
4-in.  mains  with  6-in.  main  and  install  8-  and  10-in.  mains. 

Ind.,  Yan  Buren — Bids  will  be  received  until  2  p.m.,  Oct. 
21,  by  Town  of  Van  Buren,  for  c.-i.  pipe  and  pumping  equip- 
ment.    (See  Adv.) 

Mich.,  Three  Rivers — Bids  will  be  received  until  1  p.m., 
Oct.  21,  by  E.  A.  Schall,  City  Clk.,  for  water  and  electric-light 

systems. 


111.,  North  Chicago — Installation  of  filtration  plants  under 
consideration.     Estimated  cost,  $20,000. 

™,  ln-'  .p,oplar  Grove — Bids  will  be  received  by  R.  S.  Reene 
Clk.,  Village  Board  of  Trustees,  until  Oct.  12,  for  brick  and 
stone  pumping  station. 

Wis.,  Brodhead— Plans  being  prepared  by  W.  G.  Kirchoffer 
Engr.,  31  Vroman  Bldg.,  Madison,  for  head  gates. 

Attica,  Kan.— Bids  will  be  received  by  J.  C.  McCaddon,  City 
Engr.,    until    Oct     14,   for   water   and    electric-light  systems 
Estimated  cost,  $30,000.     E.  T.  Archer  Co.,  Kansas  City    Mo  ' 
Noted  Sept.  2  and  9.  ' 
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Broken    Bow — See    item    under    "Light,  Heat 
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Ark.,  Argenta — City  Council  will  issue  $500,000  bonds  to 
purchase  plant  of  Arkansas  Water  Co.  and  to  improve  and 
enlarge  same. 

Ark.,  Heche — Plans  prepared  by  Lund  &  Hill,  Engr.,  South- 
ern Trust  Bldg.,  Little  Rock,  Ark.,  for  water  system.  Esti- 
mated cost,  $15,000. 

Ark.,  Morrillton — Water  &  Electric-Light  systems  of  Mor- 
rillton  sold  to  Arkansas  Light  &  Power  Co.,  Arkadelphia  who 
plan  to  improve  same. 

Tex.,  Galveston — (Official) — Bids  will  be  received  by  John 
D.  Kelley,  City  Secy.,  until  Oct.  14,  for  reconstructing  36-in 
submerged  water  main.     Noted  Sept.  23. 

Tex.,  Slaton — Bonds  for  $10,000  voted  for  water  system. 

Okla.,  Grove — Contract  will  soon  be  awarded  for  extension 
of  water  system.  Bonds  for  $10,000  sold  for  this  purpose. 
Noted  Aug.  5  and  Sept.  9. 

Cclo.,  Akron — Election  will  be  held  Oct.  19  to  vote  $20,000 
bonds  for  water  system. 

N.  M.,  Carlsbad — Bids  will  be  received  until  Oct.  12  for 
improving  water  system.    Estimated  cost,  $60,000. 

Idaho,  Aberdeen — Citizens  contemplate  municipal  water 
system. 

Idaho,  Bonner's  Ferry — Bonner's  Light  and  Water  Co. 
plans  new  water  system  on  North  Side.  Estimated  cost  be- 
tween   $12,000    and  $15,000. 

Idaho,  Twin  Falls — Public  Utilities  Commission  petitioned 
by  City  Council   for  permission  to   install   municipal  water 

system. 

Wash.,  Colville — New  water  system  contemplated  by  City 
Council. 

Wash.,  Raymond — City  Council  plans  to  extend  water 
system  up  South  Fork  River.    Estimated  cost,  $100,000. 

Wash.,  Seattle — Plans  for  water  mains  in  Dexter  Ave. 
submitted  to  Board  of  Public  Works.  A.  H.  Dimock,  City 
Engr.     Estimated   cost,    $32,000.     Noted    Sept.  30. 

Ore.,  Baker — (Official) — Election  will  be  held  Nov.  11  to 
vote  $110,000  bonds  for  improving  water  system.  L.  R.  Stock- 
man, City  Engr.    Noted  Sept.  23. 

Ore.,  Milwaukee — Contract  will  soon  be  awarded  for  com- 
pletion of  municipal  water  system.    Noted  July  29  and  Sept.  9. 

Calif.,  San  Francisco — City  plans  to  extend  high-pres- 
sure service  system.    About  $17,000  available  for  this  purpose. 

Ont.,  Dundas — City  will  extend  water  system.  Estimated 
cost,  $25,000. 

Bids  In  and  Contract  Awarded 


Maine,  Anson — Contract  for  water  system  awarded  to 
HANSCOM  CONSTRUCTION  CO.,  70  Kilbv  St.,  Boston,  Mass. 
Estimated  cost,  $35,000. 

N.  C,  Ayden — Contract  for  water  system  awarded  to  J.  B. 
McCRARY  CO.,  Atlanta.    Noted  Sept.  2. 

Ky.,  Covington — L.  Eid  Concrete  and  Steel  Co.,  at  $23,090. 
for  one  line  and  $29,446  for  two  line,  was  low  bidder  for 
excavation  for  duplicate  supply  main  for  Licking  River. 
Noted  Sept.  30. 

Ohio,  Medina — Contract  awarded  to  LYNN  &  CAHOON, 
Akron,  at  $7,884,  for  extensions  to  water  system.  Noted 
Sept.  16. 

Ohio,  Oberlin — Contract  for  reservoir  awarded  to  POWER 
CONSTRUCTION  CO.,  Cleveland,  at  $6,833.  Noted  Aug.  12 
and  Sept.  9. 

111.,  Dundee — Contract  for  new  east  side  reservoir  awarded 
to  LOGAN  &  GIERTZ,  Elgin. 

111.,    St.    Charles — Contract    awarded    to    H.    B.  HALLET, 

Aurora,  at  $12,113,  for  extensions  to  water  mains.  Noted 
Aug.  19. 

Wis.,  Monticello — Contract  for  water  svstem  awarded  to 
J.  N.  ROBERTS,  Madison.     Noted  Sept.  2. 

Iowa,  I rbana — Contract  awarded  to  DES  MOINES  BRIDGE 
&  IRON  CO.,  Des  Moines,  at  $5,735,  for  water  system.  Noted 
Sept.  16. 

Minn.,  Carlton — Pastorette  Co.,  Duluth,  submitted  lowest 
bid  for  water  system.    Noted  Sept.  9  and  16. 

Minn.,  Virginia — (Official) — Contract  for  mixed  pressure 
steam  turbine  awarded  to  GENERAL  ELECTRIC  CO.,  Chicago, 
111.,  at  $29,200.    Noted  Aug.  26. 

S.  D.,  Gayville — Contract  awarded  to  ELLERMAN,  McLAIN 
CONSTRUCTION  CO.,  Yankton,  at  $5,577,  for  water  system. 
Noted  Sept.  9. 

N.  D.,  Fargo — (Official) — Contract  for  1,160  ft.  of  water 
main  awarded  to  C.  H.  PORRITT,  Fargo,  at  $1.15  per  ft.  F.  L. 
Anders,   Engr.     Noted  Sept.  23. 
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Mont.,  Whitehall — (Official) — Contract  for  water  and  sewer 
systems  awarded  to  INDEPENDENT  CONTRACTING  CO., 
Bozeman,  at  $26,013.    G.  E.  Baker,  City  Engr.    Noted  Sept.  2. 

Mo.,  Fayette — See  item  under  "Sewers." 

Colo.,  Orchard  City — Contract  for  water  system  awarded 
to  BUTTERFIELD  &  MOYNIHAN,  Montrose,  at  $45,000. 

Utah,  Myton — Contract  awarded  to  J.  C.  LYMAN,  722  Sixth 
Ave.,  Salt  Lake  City,  at  $10,350,  for  water  system.  Noted 
Sept.  9. 

Out.,  Ottawa — (Official) — Low  bids  for  overland  pipe  work 
submitted  as  follows:  Pipe,  Laurin  &  Leitch,  Montreal,  Que., 
$194,400;  specials — 42-in.,  Victoria  Foundry  Co.,  Ottawa, 
$12,455;  valves — 42-in.,  General  Supply  Co.,  Ottawa,  $14,518; 
pipe  trench  and  laying  pipe,  Thomas  McLaughlin,  $63,514; 
pumps  (2)  Boving  Hydraulic  &  Engineering  Co.,  Montreal, 
Que.,  $10,900  and  $15,600  respectively.     Noted  July  29. 

SEWERS 
Proposed  Work 
Mass.,  Boston — Plans  being  prepared  for  automatic  pumping 
station  for  South  End.    Estimated  cost,  $400,000. 

Mass.,  Boston — (Official) — Bids  will  be  received  until  noon, 
Oct.  8,  by  Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  pipe 
sewers  and  drains  in  Lithgow  and  Patterson  St.,  Dorchester 
District. 

Mass.,  Boston — (Official) — Bids  will  be  received  until  noon, 
Oct.  11,  by  Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  pipe 
sewers  and  drains  in  Ripley  Rd.  and  Harwood  St.,  Dorchester 
District. 

Mass.,  New  Bedford — City  Council  has  authorized  expendi- 
ture of  $65,000  for  intercepting  sewers.  William  F.  Williams, 
City  Engr. 

R.  I.,  Providence — (Official) — Bids  will  be  received  until 
2:15  p.m.,  Oct.  11,  by  Board  of  Contract  and  Supply,  for  sewers 
in  various  streets.     Noted  Sept.  30. 

N.  Y.,  Canadaigua — Board  of  Public  Works  will  extend 
sewer  system  in  North  Main  St. 

N.  J.,  Hightstown — Election  will  be  held  to  vote  on  $15,000 
bonds  for  water  and  sewer  extensions. 

N.  J.,  Seaside  Park — (Official) — All  bids  received  Sept.  24 
for  sewers  and  sewage-disposal  plant  have  been  rejected. 
New  bids  will  be  received  until  8  p.m.,  Oct.  IS.  Remington 
&  Vosburg,  Market  St.,  Camden,  Engr.    Noted  Sept.  16. 

N.  J.,  Toms  River — Citizens  contemplate  sewer  system. 

Md.,  Baltimore — Sand  bed  and  concrete  channel  will  be 
built  at  sewage-disposal  plant  under  Sanitary  Contract  No. 
163.    Charles  England,  Chn.    Sewerage  Comrs. 

Va„  Richmond — City  Council  asked  to  appropriate  $188,915 
for  completion  of  sewer  system  in  Manchester  district. 

N.  C,  Albermarle — Bids  will  be  received  until  Oct.  15  by 
M.  J.  Harris,  Mayor,  for  sewer  system.  Anderson  &  Christie, 
Charlotte,  Engr.    Noted  Aug.  26. 

N.  C,  Hertford — Bids  will  be  received  until  Oct.  12  by  city 
for  sewer  and  water  system.  J.  B.  McCrary  Co.,  Atlanta,  Ga., 
Engr. 

Ga.,  Atlanta — Bond  election  to  be  held  Sept.  16  to  vote 
$3,358,000  for  municipal  improvements  postponed  until  spring. 
Noted  Aug.  12. 

Ga.,  Helena — Bonds  for  $12,000  voted  by  citizens  for  sewer 
system. 

Pla.,  Jacksonville — Citizens  voted  to  issue  $500,000  bonds 
for  sewers. 

Tenn.,  North  Chattanooga — (Official) — Bonds  for  $50,000 
for  sewer  work  sold.  H.  W.  Longley,  Town  Clk.  Noted 
Sept.  23. 

Ohio,  Cheviot — Bids  will  be  received  until  Oct.  13  by  Al- 
bert J.  Heusing,  Village  Clk.,  for  trunk  sewer  in  ravine  east 
of  Glenmore  Ave.,    in   North   Glenmore  Ave. 

Ohio,  Cuyahoga  Falls — Election  will  be  held  Nov.  2  to  vote 
on  $60,000  bonds  for  sewage-disposal  plant. 

Ohio,  Dayton — (Official) — Bids  will  be  received  until  noon, 
Oct.  11,  by  Hugh  E.  Wall,  City  Accountant,  for  purchase  of 
.$40,000  sewer  bonds  for  sanitary  sewers  in  Dist.  No.  6. 

Ohio,  East  Liverpool — City  Council  authorized  sanitary 
sewers  in  various  streets. 

Ohio,  Mt.  Vernon — A.  A.  Graham,  Mt.  Vernon,  at  $11,129, 
submitted  the  lowest  bid  for  sanitary  sewer  in  Adams  St. 

Ohio,  Port  Clinton — Frank  Mannello,  Pittsburgh,  at  $6,952, 
submitted  the  lowest  bid  for  sewers  in  District  No.  4. 

111.,  Chicago — Bids  will  be  received  by  John  McGillen,  Clk., 
Sanitary  District,  until  noon,  Oct.  21,  for  Section  13  and  14, 
Calumet  Sag  Channel. 

111.,  Roseville — Village  Board  retained  engineer  to  prepare 
plans  for  a  sewer  system. 

111.,  West  Chicago — Construction  of  sewer  system  under 
consideration  by  City  Council. 

Wis.,  Appleton — Bids  will  be  received  until  9  a.m.,  Oct.  10, 
E.  L.  Williams,  City  Clk.,  for  sewers  in  Richmond  St. 

Wis.,  Ashland — Bids  will  be  received  until  Oct.  14  by  W.  V. 
Morris,  Citv  Clk.,  for  sewers  in  various  streets.  Conrad  J. 
Wadak,  City  Engr.     Noted  Sept.  16. 

Iowa,  Council  Bluffs — Bids  will  be  received  until  Oct.  11  by 
Charles  J.  Duff,  City  Clk.,  for  sewers. 

Iowa,  Des  Moines — (Official) — Bids  will  be  received  until 
9  a.m.,  Oct.  13,  by  Horace  Susong,  City  Clk.,  for  sewer  work  in 
various  streets. 

Iowa,  Lisbon — All  bids  received  for  sewer  system  rejected. 
New  bids  will  be  received.  T.  R.  Warriner,  Dows  Bldg.,  Cedar 
Rapids,  Engr.    Noted  Sept.  30. 

Iowa,  Muscatine — Citizens  contemplate  sanitary  sewer  in 
Mad  Creek  district.    Charles  Young,  City  Engr. 

Iowa,  Oakland — Bids  will  soon  be'  received  for  sewer 
system.    Noted  Sept.  30. 

Minn.,  Buhl — Bonds  for  $70,000  sold.  Part  of  proceeds  will 
be  used  for  sewers. 


Neb.,  Bridgeport — (Official) — Bids  will  soon  be  received  for 
about  10,800  ft.  of  8-in.  vitrified  clay  lateral  sewers.  F.  A. 
Roland,  402  Nebraska  State  Blk.  Bldg.,  Lincoln,  Engr. 

Neb.,  Loup  City — Plans  being  prepared  by  J.  Wolf,  City 
Engr.,  for  sewer  system.     Estimated  cost,  $10,000. 

N.  D.,  Willow  City — Board  of  Regents  has  authorized  im- 
provements to  sewer  system. 

Mo.,  Cape  Girardeau — Surveys  made  for  outlet  sewer.  Esti- 
mated cost,  $150,000.    Christopher  Stiver,  City  Engr. 

Mo.,  St.  Joseph — Citizens  defeated  bond  issue  for  $1,048,000, 
for  sewers,  fire  department,  parks,  electric  lights,  street  im- 
provements, reservoir,  garbage  disposal,  work  house,  city 
hospital  and  asphalt  plant. 

Tex.,  Marlin — Citizens  voted  $120,000  bonds,  part  of  which 
will  be  used  for  sewers. 

Tex.,  San  Benito — City  will  build  sewage-disposal  plant. 
V.  M.  Ehlers,  Austin,  State  Engr. 

Okla.,  Cushing — Benham  Engineering  Co.,  Oklahoma  City, 
preparing  plans  for  intercepting  sewers  in  various  streets. 
Estimated  cost,  $30,000.     Noted  Sept.  30. 

Colo.,  Hugo — Council  has  created  sanitary  sewer  district 
No.  1.  Estimated  cost  of  sewers,  $12,000.  J.  C.  Halloway, 
City  Clk. 

Ore.,  Portland — Plans  will  soon  be  completed  for  recon- 
struction of  lower  end  of  Tanner  Creek  trunk  sewer.  Esti- 
mated cost,  $50,000. 

Calif.,  Compton — Bids  will  be  received  until  Oct.  12  by 
City  Clerk,  for  sewer  system.  Olmsted  &  Gillelen,  Hollings- 
worth  Bldg.,  Los  Angeles,  Engr. 

Calif.,  Pittsburg — Bids  will  soon  be  received  by  Town 
Trustees  for  sewer  in  East  Third  St. 

Calif.,  Willow — Plans  being  prepared  for  sewers  in  new 
improvement  district.  Estimated  cost,  $20,000.  John  R.  Ryan, 
Engr. 

B.  C  Esquimau — Citizens  plan  enlarging  sewer  system  in 
residential  sections. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Brockport — (Official) — Contract  awarded  to  SUB- 
URBAN ENGINEERING  CO.,  15  West  38th  St.,  New  York,  at 
$21,206,  for  sewage  disposal  plant.    Noted  Sept.  16. 

N.  Y.,  New  York — (Borough  of  Queens) — (Official) — Bids 
were  received  Sept.  30  for  sewers  under  Contract  No.  1,  2, 
3,  4,  5,  6,  7  and  8.  Low  bidders  are  as  follows:  Joseph  L. 
Sigretto,  20  Curtis  Ave.,  Rchmond  Hill,  N.  Y.,  $57,720  (1); 
Green  Contracting  Co.,  292  Fifth  Ave.,  Brooklyn,  $22,847,  (2); 
James  H.  Johnson,  Beekman  &  Cliff  St.,  New  York,  $15,755, 
(5);  Green  Contracting  Co.,  $5,810,  (4);  J.  J.  Long  &  Co.,  757 
Lexington  Ave.,  New  York,  $360,  (5);  Evergreen  Construction 
Co.,  $135,  (6);  Peace  Bros.,  $155,  (7);  and  Joseph  L.  Sigretto, 
$8,787,  (8).     Noted  Sept.  23. 

N.  Y.,  New  York — (Borough  of  Richmond)  —  (Official) — Bids 
were  received  Sept.  28  by  Calvin  D.  Van  Name,  Borough  Pres., 
for  sewage-disposal  plant  as  follows:  O'Brien  &  Fleming,  109 
Broad  St.,  Manhattan,  $4,374;  J.  E.  Donovan,  $4,832  and  Joseph 
Johnson  Sons,  $4,445.  Low  bidder  for  outlet  sewers  at  Taylor 
St.,  A.  M.  Hazell,  90  West  St.,  Manhattan,  $2,939.  Noted  Sept.  23. 

N.  J.,  Newark— William  G.  Sharwell  &  Co.  has  abandoned 
its  contract  for  superstructure  for  pumping  station  for  Passaic 
Valley  Sewerage  Commission,  because  of  mistake  in  figuring 
its  bid.    Noted  Sept.  23. 

N.  C,  Ayden — Contract  awarded  to  J.  B.  McCRARY  CO., 
Atlanta,  Ga.,  at  about  $15,000,  for  sewer  system.    Noted  Sept.  2. 

Ohio,  Norwood — Contract  awarded  to  JOHN  DEMPSEY, 
Norwood,  at  $7,500,  for  sewer  in  Lexington  Ave. 

Ohio,  Toledo — (Official) — Contract  awarded  to  THOMAS  J. 
KELLY,  Toledo,  for  local  sanitary  sewer  No.  12  in  Subdistrict 
No.  1.    Noted  Sept.  16. 

Ind.,  Princeton — Contract  awarded  to  JOHN  L.  NEWMAN, 
Evansville,  at  $6,126,  for  sanitary  sewer  system.  Noted 
Sept.  23. 

Mich.,  Ann  Arbor — (Official) — Contracts  awarded  by  Board 
of  Public  Works  to  WILLIAM  EDDY  &  SON,  Saginaw,  at 
$3,248  for  sewer  work  in  District  No.  68,  and  at  $8,955  for 
Glenn  Ave.  sewer;  to  THOMAS  JOYCE,  Kokomo,  Ind.,  at  $205 
for  District  No.  69,  $390  for  District  No.  70,  at  $217  for  Dis- 
trict No.  71,  and  $10,500  for  District  No.  72.     Noted  Sept.  16. 

111.,  Marion — Contract  awarded  to  HOEFFKEN  BROS. 
CONSTRUCTION  AND  SUPPLY  CO.,  at  $7,267,  for  sewage-dis- 
posal plant. 

Wis.,  Appleton — AH  bids  received  Sept.  .  23  for  sewers 
rejected. 

Wis.,  Kenosha — Contract  awarded  to  JAMES  KENNEDY, 
Fargo,  N.  D.,  at  about  $250,000,  for  sewers  in  various  streets. 
Noted  Sept.  9. 

Wis.,  Oconomowoc — Contract  awarded  to  A.  J.  HEWITT, 

Milwaukee,  at  $7,000,  for  sewer  and  water  mains. 

Iowa,  Ames — Contract  awarded  to  DEARBORN  CONSTRUC- 
TION CO.,  Waterloo,  at  $24,788.  and  $13,961  for  two  sanitary 
sewers  and  at  $28,937,  for  storm  water  sewer.  J.  T.  Wickam, 
Ames.,  Engr. 

Iowa,  Muscatine — Contracts  for  sewers  awarded  to  WIN- 
BERGER  &  KINSLEY,  Mucat'ine,  and  INDEPENDENT  CON- 
STRUCTION CO.,  Davenport,  at  $1,870  and  $4,647  respectively. 

Iowa,  Webster  City — Contract  awarded  to  ZITTERELL  & 
SULLIVAN  for  sewers  in  Webster,  Broadway  and  Wauneta 
Court. 

Minn.,  Eveleth — Contract  awarded  to  LAWRENCE  McCANN 
CO.,  at  $12,000,  by  City  Council  for  sewer  extensions. 

Minn.,  Excelsior — Contract  awarded  to  GRAND  FORKS 
CONCRETE  CO.,  Grand  Forks,  N.  D.,  for  storm  sewers.  Noted 
Sept.  9. 

Minn.,  Lyle — (Official) — Contract  awarded  to  WILLIAM 
DANFORTH,  Hackney  Bldg.,  St.  Paul,  at  $14,500,  for  sewer 
work.     Noted  Sept.  16. 
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Minn.,  Osakis — Contract  awarded  to  O.  C.  EVENSON,  for 
septic  tank  for  sewer  system. 

Minn.,  St.  Paul — (Official) — Contract  awarded  to  O'NEIL  & 
PRESTON,  St.  Paul,  at  $24,645,  for  sanitary  sewer  system.  A. 
Hohrustein,  Pur.  Agt.    Noted  Sept.  23. 

Neb.,  Wayne — Contract  awarded  to  GEORGE  L.  VLASNIK 
for  sanitary  sewer  in  District  No.  4. 

Mont.,  Wliitemall — (Official) — Contract  awarded  to  INDE- 
PENDENT CONTRACTING  CO.,  Boxeman,  at  $26,013,  for  sewer 
system  and  Imhoff  tank.    Noted  Sept.  9. 

Mo.,  Payette — Contract  awarded  to  MORENO,  BROOKS  & 
BURKMAN,  Syndicate  Trust  Co.  Bldg.,  St.  Louis,  at  $35,800, 
for  sewer  system  and  improvements  to  water  system. 

Tex.,  Dallas — Contract  awarded  to  WINSLETT-ELDRIDGE 
CO.,  at  $4,377,  by  City  Commission  for  Cedar  Creek  outfall 
sewer. 

Utah,  Richfield — Contract  awarded  to  JAMES  KENNEDY, 
Salt  Lake  City,  at  $21,525  for  sewer  system  and  septic  tank. 

Calif.,  Marysville — Contract  awarded  to  STANELT  &  OS- 
TRANDER,  Sausalito,  at  $13,500,  by  City  Council,  for  extending 
sewers. 

Ont.,  Hull  City — Contract  awarded  to  BISSON  &  CARON, 
at  $10,796,  for  sewer  in  Laval  St. 

Ont.,  Toronto — Contract  awarded  to  TUSSELL  McREY- 
NOLDS  CO.,  366  Keele  St.,  Toronto,  at  $475,000,  for  sewers 
in  Russel  Hill  Rd. 

GARBAGE 
Proposed  Work 
No  J.,  Atlantic  City — Specifications  prepared  by  J.  Bach- 
arach,  Dept.  Parks  &  Pub.  Property,  for  disposal  of  garbage 
for  five  years. 

Ga.,  Columbus — City  will  build  new  incinerator  at  Ninth 
St.  and  Eighth  Ave. 

111.,  Elgin — City  Council  contemplates  incinerator  and  dis- 
posal plant.     Estimated  cost,  $12,000. 

Ark.,  Pine  Bluff — Construction  of  incinerator  under  con- 
sideration. 

STREETS  AND  ROADS 
Proposed  AVork 

Mass.,  Boston — (Official) — Bids  will  be  received  until  noon, 
Oct.  8,  by  Edward  P.  Murphy,  Comr.  of  Pub.  Wks.,  511  City 
Hall  Annex,  for  artificial  stone  sidewalks  in  Penfield  St.  from 
Belgrade  Ave.  to  Birch  St.,  West  Roxbury. 

Mass.,  Boston — (Official) — Bids  will  be  received  by  Edward 
P.  Murphy,  Comr.  of  Pub.  Wks.,  511  City  Hall  Annex,  until 
noon,  Oct.  8,  for  artificial  stone  sidewalks  in  Day  St.  from 
Center  to  Minden  St.  and  Creighton  St.  from  Center  to  Day  St., 
Roxbury. 

Mass..  Dorchester — (Official) — Bids  will  be  received  bv 
Edward  P.  Murphy,  Comr.  of  Pub.  Wks.,  Room  511,  City  Hall 
Annex  Boston,  until  noon,  Oct.  8  ,for  paving  St.  William  St. 
from  Dorchester  Ave.  to  Aukland  St. 
'  Mass.,  New  Bedford — City  Council  passed  a  loan  order  of 
$30,000  for  permanent  road  work.    W.  P.  Williams,  City  Engr. 

Conn.,  New  Britain — Elm  St.  will  be  paved  at  an  estimated 
cost  of  $27,000. 

N.  Y.,  Scarsdale — Village  plans  to  improve  and  repair  a 
large  number  of  streets  and  to  develop  a  system  by  next 
year  for  the  cars  of  its  26  miles  of  improved  highways  and 
the  development  of  new  roads. 

N.  Y.,  Tonawanda — Board  of  Public  Works  plans  to  pave 
Seymour  St.  with  concrete. 

N.  J.,  Montclair — (Official) — Bids  will  be  received  by  Harry 
Trippett,  Town  Clk.,  until  8  p.m.,  Oct.  11,  for  paving  Upper 
Mountain  Ave.  from  Bloomfield  Ave.  to  Jerome  PI.    (See  adv.) 

N.  J.,  Perth  Amboy — (Official) — Bids  will  be  received  by 
Board  of  Chosen  Freeholders  of  Middlesex  County,  County 
Record  Bldg.,  New  Brunswick,  until  2:30  p.m.,  Oct.  IS,  for 
repairing  Amboy  Ave. 

Penn.,  Bridgeville — City  will  increase  its  bonded  indebted- 
ness $15,000,  part. of  which  amount  will  be  used  for  paving. 

Penn.,  Greensburg — (Official) — Bids  will  be  received  until 
noon,  Oct.  26,  by  John  S.  Sell,  County  Controller,  Westmoreland 
County,  for  the  Scottdale-Tyrone  Mills  Rd.,  Section  1,  and 
the  Jeanette-Grapeville  Rd. 

Penn.,  Philadelphia — (Official) — Bids  will  be  received  bv 
Bureau  of  Highways,  Dept.  of  Pub.  Wks.,  Philadelphia,  until 
Oct.  14,  for  grading,  paving  and  repaving  a  number  of  streets. 

Md„  Salisbury — Bids  will  be  received  until  Oct.  12  by  Com- 
missioners of  Wicomico  County  for  two  miles  of  State-Aid 
highway  upon  or  along  Salisbury-Anderson's  Mill  Rd. 

Va.,  Monterey — Bids  will  be  received  by  J.  M.  Coland, 
Mayor,  until  Oct.  19,  for  paving  Main  St.  Estimated  cost, 
$4,000.    Noted  Aug.  26. 

W.   Va.,   Buckhannon — Election    will    be    held    Dec.    30  in 
Upshur  County  to  vote  $250,000  bonds  for  roads. 

W.   Va.,   Morgantown — Citizens    of    East    Morgan  district 
voted  to  issue  $300,000  bonds  for  road  improvements. 

W.  Va.,  Moundsville — Bids  will  be  received  by  O.  B.  Bonar, 
City  Clk.,  until  Oct.  11,  for  paving  a  number  of  streets. 

W.  Va.,  Piedmont — Citizens  defeated  $36,000  bond  issue  for 
street  improvements.    Noted  Aug.  5. 

Asheville,  N.  C. — City  plans  to  pave  Gudger  St.  from  Hay- 
wood to  Hill  St. 

Fla.,  Pensacola — Bids  will  be  received  by  City  Commis- 
sioners until  Oct.  17  for  paving  streets  around  Pensacola 
Hospital.    Estimated  cost,  $10,000.    Noted  Sept.  2. 

Fla.,  St.  Andrew — Bonds  for  $24,000  voted  for  street  im- 
provements. 

Fla.,  Tallahassee — Citizens  of  Leon  County  voted  $200,000 
bonds  for  roads.  J.  C.  Moore,  Chn.,  Comrs.  of  Leon  County. 
Noted  Sept.  9. 


v,  iJ^"/'  o^wns,lalr_A?noxville  DOst  office)— Election  will  be 
held  Oct.  30  to  vote  $30,000  bonds  for  paving. 

Tenn.,  Newport — Bids  will  be  received  until  Oct.  16  by 
George  W.  Gorrell  Chn.,  Pike  Com.,  for  grading  and  macad- 
amizing roads  in  Cocke  County.     Estimated  cost,  $150,900. 

Tenn.,  Park  City — (Knoxville  post  office) — According  to 
press  reports  Magnolia  Ave.  will  be  paved  with  asphalt. 

Tenn.,  Shelbyvillc — Election  will  soon  be  held  in  Bedford 
County  to  vote  $20,000  bonds  for  roads. 

Tenn.,  Sweetwater — Citizens  voted  $5000  bonds  for  street 
improvements.    Noted  Sept.  9. 

Ky.,  Georgetown — Commissioners  of  Scott  County  con- 
sidering election  to  issue  $100,000  bonds  for  roads. 

Ohio,  Canton — City  Council  plans  to  pave  Fourth  St.,  S.  E., 
and  Sterling  Ave.,  S.  E.     Estimated  cost,  $116,000. 

Ohio,  Cincinnati — (Official) — Bids  will  be  received  by  Board 
ot  County  Commissioners  of  Hamilton  County,  until  noon 
Oct.  8,  for  improving  Red  Bank  Rd.  from  Wooster  Pike  to 
Brotherton  Rd.,  Columbia  Township. 

Ohio,  Cincinnati — (Official) — Bids  will  be  received  by  Philip 
Posdick,  Dir.  of  Pub.  Ser.,  City  Hall,  until  noon,  Oct.  14,  for 
improving  West  Sixth  St. 

«.™?hio'  CIeveland — Election  will  be  held  Nov.  2,  to  vote 
$300,000  bonds  for  improving  Carnegie  Ave.  from  East  89th 
St.  to  Blvd. 

Ohio  Napoleon — Bonds  for  $15,200  for  paving  West  Main 
St.  will  be  sold. 

Ohio,  Woodsfield — Bonds  for  $20,000  sold  for  road  improve- 
ments in  Monroe  County. 

Ohio,  Younft-stown — (Official) — Bonds  for  street  paving  sold 
Noted  Sept.  16. 

_  Iud.,  Albion — Citizens  voted  $50,000  bonds  for  54  miles  of 
highway  in  Noble  County. 

Mich.,  Howell — Bids  will  be  received  by  B.  Beurmann,  High- 
way Comr.,  until  2  p.m.,  Oct.  11,  for  6%  miles  of  road  in 
Genoa  Township. 

Mich.,  St.  Joseph — Bids  will  be  received  about  Nov.  1  for 
surfacing  48  miles  of  road  in  Berrien  County.  Estimated 
cost,  $355,000. 

111.,  East  St.  Louis — Board  of  Local  Improvements  plans  to 
pave  Broadway  between  Rock  Rd.  and  Third  St. 

111.,  Lincoln — City  plans  an  expenditure  of  $25,000  for  street 
paving. 

Iowa,  Davenport — Board  of  Local  Improvements  plans  to 
pave  Eighth  Ave.  between  24th  and  29th  St. 

Iowa,  Dubuque — City  Council  plans  to  improve  Grandview 
Ave. 

Iowa,  Ft.  Dodge — Bids  will  soon  be  asked  for  constructing 

a  number  of  sidewalks. 

Iowa,  Muscatine — Board  of  Supervisors  of  Muscatine 
County  plan  an  expenditure  of  $12,000  for  improving  part  of 
Musoatine-Nichols  Rd. 

Kan.,  Atchison — (Official) — Bids  will  be  received  by  Victor 
L.  King,  City  Clk.,  until  March  1,  for  paving  Main  St.  from 
Second  to  Fourth  St.  and  Ninth  St.  from  Santa  Fe  to  Laramie 
St.    Noted  Sept.  23. 

Neb.,  Lincoln — Bids  will  be  received  bv  H.  E.  Wells,  Clk., 
Lancaster  County,  until  Oct.  27,  for  construction  of  paving 
District  No.  9. 

Neb.,  North  Platte — Citizens  voted  $16,000  bonds  for  paving. 

Mo.,  Hillsboro — Election  will  soon  be  held  in  Jefferson 
County  to  vote  $500,000  bonds  for  roads  and  bridges. 

Mo.,  Jefferson  City — Election  to  vote  $150,000  bonds  for 
roads  in  Cole  County  scheduled  for  Oct.  19  postponed  until 
latter  part  of  November.    Noted  Aug.  5  and  Sept.  2. 

Ark.,  Mt.  Ida — Cmmissioners  of  Montgomerv  County  plan 
to  form  road  district  for  pike  road  from  Mt.  Ida  to  Hot  Springs. 

Ark.,  Pulaski  Heights — City  Council  plans  to  improve  Lee 
Ave.  between  intersection  of  Martin  St.  and  Prospect  Ave. 
and  Laurel  St. 

Tex.,  Batesville — Election  will  soon  be  held  in  Zavalla 
County  to  vote  $15,000  bonds  for  roads. 

Tex.,  Franklin — According  to  press  reports  Commissioners 
of  Robertson  County,  Precinct  No.  6,  plan  to  vote  $100,000 
bonds  for  roads. 

Tex.,  Hillsboro — (Official) — Bids  will  soon  be  received  for 
paving  a  number  of  streets. 

Tex.,  Terrell — Bids  will  be  received  by  F.  W.  Raley,  Secy., 
Road  Dist.,  until  2  p.m.,  Oct.  28,  for  graveling  macadam  roads. 
Estimated  cost,  $200,000. 

Okla.,  Clinton — City  plans  to  pave  Frisco  Ave. 


Okla.,  Newby — (Official) — Citizens  defeated 
for  roads.    Noted  Sept.  23. 


20,000  bonds 
defeated  $35,000 


Okla.,  Tishomingo — (Official) — Citizens 
bond  issue  for  road  work.    Noted  Sept.  23. 

N.  M.,  Deming — Citizens  voted  $100,000  bonds  for  highways. 
Noted  Aug.  12. 

Idaho,  Boise — Bids  will  be  received  by  G.  R.  Barker,  Secy. 
State  Highway  Comn.,  until  Oct.  15,  for  seven  miles  of  Idaho- 
Pacific  State  Highway.    Estimated  cost,  $8,500. 

Ariz.,  Globe — Election  will  be  held  Oct.  19  to  vote  $500,000 
bonds  for  roads  in  Gila  County. 

Ariz.,  Nog-ales — Election  will  be  held  Oct.  23  in  Santa  Cruz 
County  to  vote  $150,000  bonds  for  highways. 

Ariz.,  Phoenix — Board  of  Supervisors  approved  $35,000 
bonds  for  street  improvements_in  School  District  No.  i 

Ariz.,  Yuma — An  appropriation  of  $110,000  made  by  Yuma 
County  for  improving  110  miles  of  borderland  highway. 

Wash.,  Issaquah — Bids  will  be  received  until  Oct.  12  bv  B. 
Phelps,  Clk.,  Bd.  of  County  Commissioners,  Seattle,  for  Bond 
Rd.  No.  18. 
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Ore.,  Co«iuille — Citizens  contemplate  an  election  to  vote 
$440,000  bond  issue  for  roads. 

Calif..  Corona — Bids  will  soon  be  received  for  paving  North 
Main  and  River  Sts.  between  the  Santa  Fe  depot  and  county 
line. 

Calif.,  Hanford — City  Trustees  plan  to  pave  Park  St.  be- 
tween Irwin  St.  and  city  limits. 

Calif.,  Los  Ang-eles — Bids  will  be  received  by  H.  J.  Lelande, 
Clk.,  County  Supervs.,  until  2  p.m.,  Oct.  11,  for  improving  a 
portion  of  Harbor  Truck  Blvd. 

Calif.,  Sacremento — Bids  will  be  received  until  2  p.m.,  Oct. 
18,  by  California  State  Highway  Commission,  515  Forum  Bldg., 
for  roads  in  various  counties. 

Calif,  San  Francisco — Board  of  Works  plans  to  pave  Beach 
St.  from  Hyde  to  Columbus  Ave.  and  improve  19th  Ave.  be- 
tween Vincente  and  Wawona  St.  Estimated  cost,  $4,050  and 
$8,000  respectively. 

Calif.,  Santa  Barbara — Bids  will  be  received  by  C.  A.  Hunt, 
Clk.,  Bd.  of  County  Supervisors,  until  Nov.  1,  for  paving 
Booths  Point  Rd.    Estimated  cost,  $17,689. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Bids  were  received  by  State  Highway  Com- 
mission for  highway  in  town  of  Norwell  as  follows:  WIL- 
LIAM F.  LOUD  &  SON,  Wollaston,  $10,S06  (awarded  contract); 
Pallotto  &  Davis  Co.,  Lowell,  $11,145;  D.  J.  Sheehan  Co.,  Lynn, 
$11,369.     Noted  Sept.  23. 

Mass.,  Boston — Contract  for  grading  walks,  etc.,  in  Ronan 
Park,  Dorchester,  awarded  to  JOHN  C.  COLEMAN  &  SONS, 
Roxbury,  at  $36,616. 

Mass.,  Maiden — Contract  for  concrete  road  on  North  Main 
St.  awarded  to  HOLLAND  CONSTRUCTION  CO.,  Lawrence,  at 
$1.49  per  sq.yd. 

Mass.,  Marlboro — Contract  for  granite  block  paving  on 
Main  St.  awarded  to  SIMPSON  BROS.,  CORPORATION,  Boston, 
at  $2.79  per  sq.yd. 

Coin n..  Hartford — Contracts  for  road  work  awarded  by 
State  Highway  Commissioner  as  follows:  Torringtbn  Rd., 
Litchfield  Township  to  LOUIS  LONGHI  &  BRO.,  Torrington, 
at  $6,870;  Hartford  Rd.,  Newington  Township  to  THOMAS 
KEARNEY,  Meridian,  at  $6,878;  Hartford-New  Haven  Turn- 
pike, Wallingford-North  Haven  Township  to  LANE  CON- 
STRUCTION CORPORATION,  Meridian,  at  $24,000;  Stamford 
Township  to  R.  G.  MILLER  CONTRACTING  CO.,  Hartford,  at 
about  $31,000.    Noted  Sept.  16. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — (Official)  — 
Charles  A.  Myers  Contracting  Co.,  Cypress  and  Willows  Ave., 
Brooklyn,  submitted  the  lowest  bid  for  repaying  Broadway 
from  Havemeyer  St.  to  Patchen  Ave.  at  $114,286  and  Topeka 
Paving  Co.,  West  14th  St.  near  Neptune  Ave.,  Brooklyn,  for 
repaving  Surf  Ave.  from  West  20th  St.  to  West  37th  St.,  at 
$43,070.     Noted  Sept.  23. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — The 
lowest  bids  received  by  Maurice  E.  Connolly,  Borough  Pres., 
for  improving  (a)  Fairview  Ave.,  (b)  Parsons  Ave.,  (c)  Boule- 
vard, were  as  follows:  (a)  Sicilian  Asphalt  Co.,  $1,622;  (b) 
Thomas  F.  Tuchy,  $2,060;  (c)  H.  J.  Mullen  Contracting  Co., 
$56,010.    Noted  Sept.  23. 

N.  Y.,  Rochester — Julius  Friedrich,  at  $8,680,  low  bidder 
for  paving  Elmwood  Ave. 

N.  J.,  Belleville — Contrac't  for  paving  Overlook  Ave.  award- 
ed to  GLENFIELD  CONSTRUCTION  CO.,  at  $15,042.  Noted 
Aug.  26. 

IV.  J.,  Newark — Contract  for  improving  Front  St.  and  Say- 
brook  PI.  awarded  to  ALEXANDER  J.  MILMOE,  Newark,  at 
$23,621. 

BT.  J.,  Ridgewood — Contract  for  concrete  sidewalks  and 
curbs  in  Rochelle  Ave.,  Areola  Township,  awarded  to 
CHARLES  T.  MICHAEL,  Rochelle  Park,  N.  J.,  at  $7,500.  Noted 
Sept.  23. 

N.  J.,  Trenton — Bids  were  received  for  paving  East  Canal 
St.  with  granite  block  from  C.  A.  Reid  &  Co.,  at  $3.16  per 
sq.yd.,  and  Easteburn  and  North  Clinton  Ave.  with  bermudez 
asphalt  from  Newton  Paving  Co.,  Trenton,  at  $1.52  per  sq.yd. 

Del.,  Wilmington — Bids  were  received  for  three  miles  of 
stone  road  on  Kennett  Pike  from  John  F.  O'Neill,  Mt.  Arba, 
and  I.  J.  Hollingsworth,  Elsmere. 

Sid.,  Baltimore — American  Paving  Co.,  at  $0.19  per  cu.yd., 
submitted  the  lowest  bid  for  grading  and  paving  Ellicott 
Driveway.     Noted  Sept.  16. 

Md.,  Baltimore — American  Paving  Co.,  at  $1.25,  submitted 
the  lowest  bid  for  improving  the  Alamede  Rd.  between  Hart- 
ford Rd.  and  Garrett  property.    Noted  Sept.  9. 

Va.,  Bland — (Official) — Contract  for  2.46  miles  of  county 
road  awarded  to  J.  C.  TUGGLE,  Rocky  Gap,  at  $6,990.  Noted 
Sept.  23. 

W.  Va.,  Clarksburg- — (Official) — Contract  for  paving  North 
Fourth  St.  awarded  to  KEELEY  BROS.,  Clarksburg,  at  $2.25 
per  sq.yd.    A.  J.  Bishop,  City  Clk.    Noted  Sept.  23. 

Fla.,  Clearwater — Commissioners  of  Pinellas  County  have 
declared  election  held  recently  to  vote  $715,000  bonds  for 
brick  highway,  contract  for  which  was  awarded  to  EDWARDS 
CONSTRUCTION  CO.,  illegal,  and  will  hold  another  election. 
Noted  Sept.  2  and  9. 

Fla.,  Clearwater — Contract  for  concrete  curb  and  gutter 
awarded  to  PINELLAS  CONSTRUCTION  CO.,  Augusta,  Ga., 
at  $6,987. 

Fla.,  West  Palm  Beach — Contract  for  rock  foundation  for 
county  road  in  District  No.  5  awarded  to  GREYNALDS  & 
MONROE,  West  Palm  Beach;  surfacing  to  EDWARDS  CON- 
STRUCTION CO.,  Tampa.    Noted  Sept.  2. 

Fla.,  Winter  Park — Contract  for  brick  pavement  awarded 
to  SOUTHERN  CLAY  MFG.  CO.,  Chattanooga,  Tenn.,  at  $6,000. 

Ala.,  Camden — Contract  for  road  from  Gastonburg  to 
Clarke  County  line  awarded  to  CENTRAL  ALABAMA  CON- 
STRUCTION CO.,  Selma,  at  about  $70,000. 


Ala.,  Carrollton — Contract  for  grading,  draining  and  sur- 
facing a  portion  of  the  Carrollton  and  Reform  Rd.  awarded  to 
W.  A.  HICKS,  Fayette,  at  $90,402.    Noted  Sept.  2. 

Ala.,  Scottsboro — Contract  for  grading  part  of  Woodville 
and  Limrock  Rd.  awarded  to  F.  D.  HARVEY  &  CO.,  Woodville, 
at  $9,157.    Noted  Sept.  16. 

Miss.,  Meridian — Contract  for  curbs  and  gitters  awarded  to 
J.  E.  WRIGHT.    Estimated  cost,  $8,000. 

La.,  Coushatta — Contract  for  eight  miles  of  road  in  Red 
River  Parish  awarded  to  W.  E.  GREEN,  Lafayette,  at  $14,900. 

Tenn.,  Dayton — Contract  for  100  miles  of  macadam  high- 
way awarded  to  FREMAN  &  ROBBINS,  Knoxville,  at  $210,000. 
Noted  Sept.  9. 

Tenn.,  Flizabethton — Contract  for  about  65  miles  of  mac- 
adam graded  road  between  Elizabethton  and  Bluff  City,  to 
be  a  part  of  Memphis-Bristol  Highway  awarded  to  OLTVEK- 
HILL  CONSTRUCTION  CO.,  Knoxville.  Carter  County  re- 
cently voted  $265,000  bonds  for  roads.  Noted  June  24  and 
Aug.  12. 

Ky.,  Barbourville — Contract  for  2.36  miles  of  pike  awarded 
to  T.  J.  VERMILLION. 

Ky,,  Princeton — (Official) — Contract  for  two  miles  of 
macadam  State-Aid  highway  awarded  to  DURRETT  CON- 
STRUCTION CO.,  Louisville,  at  about  $5,000  per  mile. 

Ohio,  Bexley — Contract  for  paving  Ridge  Ave.  awarded  to 
H.  E.  BARTHMAN,  Columbus.    Noted  Sept.  16. 

Ohio,  Calcutta — St.  Clair  Township  Trustees  rejected  all 
bids  for  improving  three  roads. 

Ohio,  Marion — Contract  for  Winnemac  Pike  awarded  to 
L.  L.  ALLEN,  at  $11,425;  Marion  and  Ogasta  Pike  to  F.  M. 
WOLLEY  at  $8,175;  Morral  Pike  to  E.  C.  BRADY  at  $10,506. 

Ohio,  Ravenna — (Official) — Contract  for  improving  Pratt 
St.  from  Main  St.  to  Riddle  Ave.  awarded  to  LOWENSOHN  & 
ULE,  Ravenna,  at  $4,000.    Ncted  Sept.  23. 

Ohio,  Steubenville — All  bids  for  grading  road  at  Laurel 
Hill,  Jefferson  County,  rejected  by  Trustees  of  Island  Creek 
Township.     Noted  Sept.  16. 

Ohio,  Van  Wert — Contract  for  improving  East  Ridge  Rd. 
awarded  to  McARTHUR  &  FOX,  Belle  Center. 

Ind.,  Plymouth — (Official) — Contract  for  gravel  roads  in 
German  and  Center  Townships  awarded  to  MOYER  &  GOOD- 
ALL,  Laporte,  and  A.  W.  O'KEEFE,  Plymouth,  at  $6,380  and 
$7,338  respectively.    Noted  Sept.  23. 

Ind.,  Rochester — Contracts  for  roads  awarded  by  County 
Commissioners  as  follows:  Henry  Township,  two  gravel  roads 
to  M.  A.  HALE,  at  $34,848;  Bluff  Rd.  to  H.  H.  STEWART  at 
$13,680;  Smith  Rd.  to  HATCH  &  SARVEY  at  $9,750. 

Mich.,  Blissfleld — (Official) — Contract  for  macadam  roads 
in  Blissfield  Township  awarded  to  W.  H.  KNAPP  &  CO., 
Monroe.    Noted  Sept.  23. 

Mich.,  Jackson — Contract  for  grading  about  three  miles 
of  Park  Drive  awarded  to  W.  E.  TENCH  &  CO.,  Detroit,  at 
22 y2c.  per  cu.yd. 

111.,  Atlanta — Contract  for  paving  business  district  awarded 
to  JOHN  E.  BRETZ,  Springfield,  at  $24,500. 

111.,  Chicago — Lowest  bids  received  by  Board  of  Local  Im- 
provements for  paving  various  streets  and  avenues  were  as 
follows:  Campbell  Ave.,  S.200  sq.yd.,  F.  P.  McCormick  at  $1.74 
per  sq.yd.;  Harding  Ave.,  2,000  sq.yd.,  R.  F.  Conway,  at  $1.78 
per  sq.yd.;  44th  St.,  4,800  sq.yd.,  R.  F.  Conway,  $1.74  per  sq.yd.; 
Leamington  Ave.,  1,920  sq.yd.,  American  Asphalt  Paving  Co., 
at  $1.69  per  sq.yd.;  Stewart  Ave.,  16,500  sq.yd.,  American 
Asphalt  Paving  Co.,  at  $1.64  per  sq.yd.;  Ward  St.,  2,520  sq.vd., 
R.  F.  Conway  ,at  $1.70  per  sq.yd.;  Yale  Ave.,  66,800  sq.yd., 
Frank  Proudfoot,  at  $1.48  per  sq.yd. 

111.,  Huntley — Contract  for  paving  awarded  to  FAIR  & 
TAYLOR. 

111.,  Jacksonville — Contract  for  paving  South  Main  St. 
awarded  to  INTERSTATE  PAVING  CO.,  East  St.  Louis,  at 
$12,609. 

111.,  Kankakee — Contract  for  paving  Station  St.  from  Har- 
rison to  Schuyler  Ave.  awarded  to  F.  P.  COUGHLIN  CO.,  at 
$9,838. 

111.,  Monticello — Lowest  bids  received  by  State  Highway 
Commission,  Springfield,  for  State  Aid  work  in  Piatt  County 
were  as  follows:  C.  A.  Michfiel,  Malloon,  $28,250;  A.  Pfizen- 
mayer,  Jr.,  Terre  Haute,  $29,350;  Granite  City  Lime  and 
Cement  Co.,  Granite  City,  $30,399. 

HI.,  Rockford — Contract  for  paving  Fourth  and  13th  St. 
will  be  awarded  about  Oct.  20. 

111.,  Woodriver — Contract  for  paving  Whitelawn  Ave. 
awarded  to  H.  A.  Grabbe,  Alton,  at  $1S,127. 

Iowa,  Clear  Lake — Contract  for  paving  awarded  to  BRYANT 
ASPHALT  PAVING  CO.,  Waterloo,  at  $86,000. 

Iowa,  Creston — (Official) — The  contract  for  approximately 
12,000  sq.ft.  of  cement  sidewalk  awarded  to  E.  KENNEY  & 
SONS,  Creston,  at  $0.12  per  sq.ft.    Noted  Aug.  19. 

Iowa,  Des  Bloines — Contract  for  paving  First  St.  from  New 
York  Ave.  to  Euclid  Ave.  awarded  to  BRYANT  ASPHALT 
PAVING  CO. 

Iowa,  Guthrie  Center — Remking  Construction  Co.,  Des 
Moines,  at  $71,000,  submitted  lowest  bid  for  about  2V2  miles 
of  paving.    Noted  Sept.  2. 

Minn.,  St.  Paul — Keough  Bros.,  at  $8,300,  submitted  lowest 
bid  for  grading  8th  St.  in  Franklin  Addition. 

Kan.,  Hutchinson — Contract  for  approximately  12.000  sq.yd. 
concrete  paving  awarded  to  McLEOD  &  CRANDALL,  Hutch- 
inson, at  $1.17%  per  sq.yd. 

Mo.,  Kansas  City — Contract  for  riprapping  Blue  Mills-Sib- 
ley Rd.  awarded  to  DAVISON  BROS.,  at  $14,000. 

Mo.,  Nevada — -Contract  for  12,000  vd.  of  pavement  awarded 
to  CLACK  &  WIGHT,  Nevada,  at  $1.21  per  sq.yd. 

Mo„  St.  Louis — Contract  for  paving  Magnolia  Ave.  awarded 
to  WEBB-KUNZE  CONSTRUCTION  CO..  at  $13,257. 
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Mo.,  Sedalia — Contract  for  9,200  sq.yd.  vertical  fiber  brick 
with  asphalt  filler  on  Moniteau  Ave.,  Eighth  and  18th  St. 
will  be  awarded  about  Nov.  1.     Estimated  cost,  $16,100. 

Tex.,  San  Antonio — Contract  for  paving-  Havmarket  and 
Market  Plazas  awarded  to  UVALDE  ROCK  ASPHALT  CO.,  at 
$9,200. 

Tex.,  Sulphur  Springs — Contract  for  improving"  a  number 
of  streets  awarded  to  THOGMARTIN  &  GARDNER.  Noted 
Sept.  16. 

Tex.,  Taylor — Contracts  for  paving  awarded  to  UVALDE 
ROCK  ASPHALT  CO.,  San  Antonio,  and  KAW  PAVING  CO., 
Topeka,  Kan.     Estimated  cost  of  each,  $150,000. 

Okla.,  Ardmore — Contract  for  paving  portion  of  Third  Ave. 
awarded  to  SHELBY  DOWNARD,  at  $5,923. 

Okla.,  Poteau — Contract  for  paving  awarded  to  J.  W. 
ROOKS,  McAlester,  at  $15,768. 

Idaho,  Poeatello — Contract  for  26%  miles  of  highway  in 
Bannock  County  awarded  to  REES  &  MUNSON,  Blackfoot. 

Wash.,  Bellingham — Contract  for  curbing,  paving  and  gut- 
tering Madison  and  Walnut  St.  awarded  to  WASHINGTON 
PAVING  CO.,  Tacoma,  at  $16,515. 

Wash.,  Seattle — Contracts  for  paving  awarded  as  follows: 
Mill  St.  to  E.  ARNOLD  &  CO.,  Seattle,  at  $11,260,  and  West 
Massachusetts  St.  to  CASCADE  CONSTRUCTION  CO.,  at 
$33,984. 

Calif.,  Eureka — Contract  for  grading  Harris  St.  from  D  to 

5  St.  awarded  to  MERCER- FRASER  CO.,  at  $5,069. 

Out.,  Toronto — Contract  for  paving  Bloor  St.  from  Dundas 
St.  to  Indian  Rd.  and  from  Pacific  to  Hill  Park  Ave.  awarded 
to  CONSTRUCTION  &  PAVING  CO.,  at  $13,416  and  $7,450 
respectively;  brick  pavement  on  Bloor  St.  from  Indian  Road 
to  Pacific  Ave.  to  J.  H.  McKNIGHT  CONSTRUCTION  CO.,  at 
$19,004. 

INDUSTRIAL  WORKS 
Proposed  Work 

Mass.,  Boston — Daniel  P.  Collins  will  build  six-story  fac- 
tory at  170  Harrison  Ave. 

Mass.,  Spring-field — A.  G.  Spaulding  Co.  will  build  three- 
Story  addition  to  its  factory.    Estimated  cost,  $20,000. 

Mass.,  Taunton — Magee  Range  &  Furnace  Co.  plans  plant 
at  Taunton. 

Mass,  Worcester — Norton  Grinding  Co.  plans  mill  at  esti- 
mated cost  of  $50,000.    Clarence  W.  Daniels,  Ch.  Bngr. 

Conn.,  New  Haven — Winchester  Arms  Mfg.  Co.  will  build 
new  structures  at  estimated  cost  of  $2,500,000. 

Conn.,  Waterbury — Chase  Metal  Co.  has  had  plans  prepared 
for  three,  two-story  additions. 

N.  Y.,  Hornell — Davis  Foundry  Co.  will  build  two-story, 
40xl00-ft.,  addition  to  its  foundry  and  two  ovens,  22x30  ft. 
each. 

X.  Y.,  Loekport — Fibre  Corporation  has  had  plans  prepared 
for  rebuilding  its  plant  which  was  recently  destroyed  by 
Are.    Estimated  cost,  $60,000. 

N.  Y.,  Rochester — George  W.  Brownyard  Co.,  Inc.,  plans 
one-  and  two-story,  142xl53-ft.,  factorv  in  Winton  Rd.  near 
Main  St.    Estimated  cost,  $25,000.    Noted  Sept.  2. 

N.  Y„  Rochester — Eastman  Kodak  Co.  will  build  two-story, 
43xl40-ft.  and  five-story,  80xl65-ft.  additions. 

X.  Y.,  Solvay — Candee  Incubator  Co.  will  build  one-story, 
100x450-ft.  factory. 

N.  J.,  Bayonne — Texas  Co.,  17  Battery  PI.,  New  York,  N.  Y., 
will  build  service  plant,  one  and  three  stories.    Estimated  cost, 

$75,000. 

Penn.,  Philadelphia — William  Cramp  &  Sons'  Ship  and 
Engine  Building  Co.  plans  improvements  to  its  ship  yard. 
Estimated  cost,  $700,000. 

Penn.,  Philadelphia — Niagara  Thread  Co.  will  build  one- 
story,  50xl50-ft.,  factory  on  Erie  Ave. 

Penn.,  Philadelphia — North  Broad  Street  Storage  Co.  will 
build  six-story  brick  and  reinf orced-concrete  building.  Moores 

6  Dunford,  New  York,  N.  Y..  Arch. 

Penn.,    Philadelphia — Louis    Walker    Mfg.    Co.    will  build 

three-story  reinf  orced-concrete  factorv  on  'Torresdale  Ave. 
M.  Ward  Easby,  Arch. 

Penn.,  Reading- — Carpenter  Steel  Works  will  build  two- 
story,  reinforced-concrete  factory  at  River  Rd.  and  Exeter  St. 
Estimated  cost,  $30,000. 

Penn.,  Schuylkill  Haven — Schuylkill  Haven  Foundry  & 
Machine  Co.  will  rebuild  plant  which  was  recently  destroyed 
by  fire. 

Md.,  Fairfield — United  States  Alcohol  Co.  will  build  four 
one-story,  188x325-ft.,  factories. 

Va„  Lamberts  Point — (Norfolk  post  office) — Norfolk  & 
Western  Ry.  Co.  contemplates  grain  elevator.  Estimated 
cost,  $2,000,000.    Joseph  E.  Crawford,  Roanoke,  Ch.  Engr. 

W.  Va.,  Hunting-ton — Stroehmann's  Vienna  Bakery,  Wheel- 
ing, will  build  branch  baking  plant  in  Huntington.  Estimated 
cost,  $100,000. 

W.  Va.,  Huntington- — Warehouse  Land  Co.  plans  storage 
warehouse,  100x175  ft. 

S.  C,  Greenville — T.  R.  Hapgood  will  build  ice  plant  at 
Hampton  Ave.  and  Southern  R.R.  Co.  track. 

Kl a.,  Kissimmee — Tucker  Brick  Co.  will  build  brick  plant. 
Estimated  cost,  $500,000. 

Miss.,  Biloxi — A  packing  plant  will  be  constructed  by  Inter- 
national Longshoremen's  Association.    Estimated  cost,  $30,000. 

Miss.,  Meridian — Hattiesburg  Wood  Reduction  Co.  plans 
additions.    Estimated  cost,  $25,000. 


La.,  Gueydan — Gueydan  Rice  Co.  having  plans  prepared  for 
two-story  reinforced-concrete  factory.  Snoddy  &  Stankovitch, 
401  Shubert  Bldg.,  Kansas  City,  Mo.,  Arch.  Estimated  cost, 
$20,000. 

Ohio,  Cleveland — Harry  Bialosky,  554  Leader  News  Bldg., 
and  associates  will  build  iron  and  steel  plant  on  St.  Clair 
Ave.  and  Babbitt  Rd.     Estimated  cost,  $200,000. 

Ohio,  Cleveland — Cyclone  Woven  Wire  Fence  Co.  will  build 
five-story  factory  at  East  54th  and  55th  St.  C.  J.  Lanes, 
Pres.    Estimated  cost,  $150,000. 

Ohio,  Cleveland — Revised  plans  prepared  by  W.  J.  Carter, 
Illuminating  Bldg.,  Cleveland,  and  bids  will  soon  be  received 
for  four-story  factory  on  East  79th  St.  for  Van  Dorn  &  Dutton 
Co.    Estimated  cost,  $60,000.    Noted  Sept.  2. 

Ohio,  Cleveland — (Official) — Bamberger-Teinthal  Co.  ad- 
vises that  it  will  not  build  additions  within  the  year.  Noted 
Sept.  23. 

Ohio,  Cleveland — Menstock  &  Reid  Co.  will  build  brick 
addition  to  its  plant  at  3261  West  25th  St.  Estimated  cost. 
$18,000. 

Ohio,  Marion — Press  reports  state  Interstate  Iron  &  Steel 
Co.,  Chicago,  111.,  contemplates  plant  at  Marion  to  replace 
Cambridge  plant. 

Ind.,  Strobe — Julius  Strobe  Portland  Cement  Co.  has  plans 
by  Hunt  Engineering  Co.  of  Kansas  City  for  rebuilding  its 
plant.     Estimated  cost,  $500,000. 

Mich.,  Grand  Rapids — Keeler  Brass  Co.  will  build  addition, 
150x200  ft.,  to  its  factory. 

Minn.,  Minneapolis — National  Candy  Co.  will  build  plant 
at  120  Second  Ave.  Building  will  be  brick,  95x162  ft.  and 
cost  $100,000. 

Miun.,  Minneapolis — Northwestern  Elevator  Co.  plans  fire- 
proof grain  elevator.    Charles  A.  Magnuson,  Pres. 

Minn.,  St.  Paul — Plans  being  prepared  by  Foltz  Engineer- 
ing Co.,  St.  Paul,  for  flour  mill  for  St.  Paul  Milling  Co. 
Estimated  cost,  $100,000. 

Mont,,  Butte — Floyd  Hamil  &  Co.,  Butte,  preparing  plans 
for  creamery  for  city.  Building  will  be  two  stories,  40x100  ft. 
Estimated  cost,  $35,000. 

Mo.,  St.  Joseph — St.  Joseph  Paper  Co.  plans  to  remodel  its 
four-story  factory  at  Fourth  and  Locust  St.  Estimated  cost, 
$10,000. 

Mo.,  St.  Joseph — Western  Tablet  Co.  will  build  addition  at 
11th  St.  and  Mitchell  Ave.     Estimated  cost,  $30,000. 

Mo.,  St.  Louis — Mississippi  Vallev  Cold  Storage  &  Ware- 
house Co.  has  plans  for  addition  to  its  plant  at  Main  and  Ash- 
ley St. 

Tex.,  San  Antonio — (Official) — Bids  will  be  received  until 
Dec.  14  by  Walsh  &  Hutchins,  for  Luck  Tire  &  Mfg.  Co.,  for 
factory  to  manufacture  100  tires  daily.    Noted  Sept.  23. 

Okla.,  Muskogee — Davidson  Mill  &  Elevator  Co.  will  rebuild 
its  grain  elevator  recently  destroyed  by  fire.  Estimated  cost, 
$50,000. 

Colo.,  Denver. — Western  Chemical  Mfg.  Co.  has  plans  for 
factory.     Estimated  cost,  $12,000. 

Ore.,  Albany — Thomas  Pulp  &  Paper  Mill  Co.  plans  to 
build  pulp  and  paper  mill.    R.  Thomas  is  interested. 

Ont.,  Amherstburg- — (Official) — Falls  Barron  Co.  states  it 
will  not  build  cold-storage  plant  as  reported.    Noted  Sept.  23. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Contract  awarded  to  JAMES  DRISCOLL  •  & 
SON  CO.,  95  Washington  St.,  Brookline,  for  creamery  in 
Camden  St.,  for  F.  W.  Paine. 

Mass.,  Springfield — Contract  awarded  to  ERNEST  F.  CARL- 
SON CO.,  for  two  buildings  for  Springfield  Foundry  Co. 

Mass,  Indian  Orchard — Contract  awarded  to  ERNEST  F. 
CARLSON  CO.,  for  two  one-story,  32x80-ft.,  buildings  for 
Springfield  Foundry  Co. 

Mass,  New  Bedford — Contract  awarded  to  TURNER  CON- 
STRUCTION CO.,  by  Merchants'  Terminal  Warehouse  Co.,  for 
nine-story,  110xl60-ft.,  warehouse. 

Mass.,  Palmer — Contract  awarded  to  E.  D.  WARD,  for 
addition  to  plant  No.  14  of  Wright  Wire  Co. 

Mass.,  Springfield — Contract  awarded  to  F.  S.  VALENTINE 
CO.,  Springfield,  at  $14,000,  for  two-story,  62x66-ft.,  brick  and 
concrete  garage  for  M.  C.  Barrett. 

Mass,  Williamstown — Contract  awarded  to  CHARLES  E. 
WHITNEY,  North  Adams,  by  John  S.  Boyd  Co.,  for  bleach 
house.     Noted  Sept.  23. 

Conn,  New  Britain — Contract  awarded  to  B.  H.  HIBBARD 
CO.,  New  Britain,  for  mill  foj-  New  Britain  Chamber  of  Com- 
merce Building  Co.  on  East  Ellis  St. 

Conn,  Waterbury — Contract  awarded  to  CHATFIEDD  & 
CHAT  FIELD  CO.,  94  Benedict  St.,  for  factory  for  American 
Brass  Co.,  on  Bank  St. 

N.  Y,  Buffalo — Contract  awarded  to  MONARCH  ENGI- 
NEERING CO.,  Chamber  of  Commerce  Bldg,  at  about  $60,000, 
for  grain  elevator  for  Archer  Daniels  Co.    Noted  Sept.  3. 

N.  Y,  Buffalo — Contract  awarded  to  JOHN  W.  COWPER 
CO,  620  Fidelity  Bldg,  for  four-story  addition  to  plant  of 
Curtiss  Aeroplane  Co.    Noted  Sept.  16. 

N.  Y,  Buffalo — Contract  awarded  to  WESTERN  BUILDING 
CO,  Buffalo,  at  $35,000,  for  seven-story  brick  and  steel  build- 
ing for  Gerhard  Lang  Brewing  Co. 

N.  Y,  Goshen — (Official) — Contract  awarded  to  MILLER- 
REED  CO,  103  Park  Ave,  New  York,  at  $25,000,  for  two-story, 
60x60-ft.  stone  garage  for  R.  B.  Tweedy. 

N.  Y,  Jamestown — Contract  awarded  to  CHARLES  HAAS 
by  D.  H.  Grandin  &  Co,  Inc.,  for  one-story,  114x210-ft,  ware- 
house. 

N.  Y,  Montour  Palls — Contract  awarded  to  COMPTON 
REALTY  CO.  by  Shepherd  Crane  &  Hoist  Co.  for  one-story 
brick  and  steel  addition  to  plant. 
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]V.  Y.,  New  York — (Borough  of  Manhattan) — Contract 
awarded  to  GEORGE  A.  FULLER  CO.,  ill  Broadway,  for 
three-story  store  and  office  building  at  Nassau  and  Franklin 
St.,  for  Sun  Printing  &  Publishing  Co.    Estimated  cost,  $65,000. 

IV.  ST.,  Seneca  Falls — Contract  awarded  to  T.  H.  McHALE 
CONSTRUCTION  CO.,  Syracuse,  for  plant  for  Seneca  Falls 
Mfg.  Co.    Noted  Aug.  29. 

IV.  J.,  Gloucester  City — Contract  awarded  to  WILLIAM 
STEELE  &  SONS  CO.  by  Welsbach  Co.  for  four  three-story 
buildings.    Estimated  cost,  $500,000. 

JV.  J.,  Newark — Contract  awarded  to  EDWARD  M.  WAL- 
DRON.  INC.,  for  60xSO-ft.  factory  on  Columbia  St.,  near 
Lafayette  St.,  for  Oelkers  Mfg.  Co.     Estimated  cost,  $15,000. 

Penn.,  Philadelphia — Hess-Bright  Mfg.  Co.  awarded  con- 
tract to  HARRISON  C.  RE  A  CO.  for  brick  and  steel,  40x200- 
ft.  factory.    Watson  &  Huckle,  Arch. 

Penn.,  Pittsburgh — Contract  awarded  to  FETZERWINGER 
CO.,  at  about  $80,000,  by  E.  W.  Proeger,  at  206  Second  Ave., 
for  six-story  garage  and  warehouse.    Noted  Aug.  26. 

Penn.,  Sharon — Contract  awarded  to  WALLIS  &  CARLEY 
CO.  by  Pennsylvania  Tank  Car  Co.  for  factory  to  double 
capacity  of  its  plant. 

IV.  C,  Concord — Contract  awarded  to  T.  C.  THOMPSON 
BRO.,  Charlotte,  for  106x210-ft.,  cotton  mill  for  Norcott  Mill. 
Estimated  cost,  $175,000. 

Ga.,  Atlanta — Contract  awarded  to  GRIFFIN  CONSTRUC- 
TION CO.,  at  about  $17,000,  for  three-story,  72x95-ft  factory 
for  E.  G.  Willingham. 

Ga.,  West  Point — Contract  awarded  to  GALLIVAN  BUILD- 
ING CO.,  Greenville,  S.  C,  at  about  $500,000,  for  addition  to 
mill  of  West  Point  Mfg.  Co. 

Ala.,  Mobile — Contract  awarded  to  STONE  &  WEBSTER 
ENGINEERING  CORPORATION,  107  Milk  St.,  Boston,  Mass, 
at  about  $1,000,000,  for  buildings  and  wharves  for  Terminal 
Transfer  &  Storage  Co.    Noted  Sept.  23. 

La.,  New  Orleans — Contract  awarded  to  JEFFERSON  CON- 
STRUCTION CO.,  $38,322,  for  foundation  for  municipal  grain 
elevator. 

Tenn.,  Nashville — Contract  awarded  to  FOSTER  &  CREIGH- 
TP^  cp.,  Nashville,  by  Ford  Motor  Co.,  for  three-story, 
75xl70-ft.  assembling  plant.    Noted  July  29. 

Ohio,  Cleveland — Contract  awarded  to  S.  W.  EMERSON  CO 
Chamber  of  Commerce  Bldg.,  for  factory  at  2206  Parkwood 
Drive  for  Steel  Products  Co.    Estimated  cost,  $30,000.  Noted 

oC  p  I.    o  U  ■ 

~9J£yeIand — (Official) — Contract  awarded  to  DE 
HAMEL  CONSTRUCTION  CO..  at  $30,000,  for  garage  for 
American  Express  Co.    Noted  Sept.  23. 

Ohio,  Mansfield — Contract  awarded  to  ALBERT  HANCOCK 
by  Perfection  Bed  Spring  Co.  for  two-storv,  50xl40-ft  brick 
factory  at  Erie  R.R.  near  Orange  St. 

„  Ohio,  Youngstown — Contract  awarded  to  UNITED  ENGI- 
NEERING AND  FOUNDRY  CO.,  Pittsburgh,  Penn.,  for  two 
Sr?,?,^lllSxTfor  Republic  Iron  and  Steel  Co.  Estimated  cost, 
$500,000.    Noted  July  29. 

III.,  Chicago — Contract  awarded  to  WILLIAM  M  HOYT  at 
about  $250,000.  for  six-story  printing  plant  at  22d  and  Grove 
St.,  for  Henneberry  Co. 

111.,   Springfield — Contract   awarded   to   BUCKBEE   &  CO 
at  about  $25,000  for  reinf orced-concrete  factory  for  Havana 
Metal  Wheel  Co. 

Iowa,  Independence — Contract  awarded  to  T.  STORK  Cedar 
Rapids,  at  $15,842,  by  State  Board  of  Control  for  one-storv 
brick  laundry. 

n™?™-'  L>uceIn— Contract  awarded  to  W.  J.  ASSENMACHER, 
2205  Worthmgton  Ave.,  at  $12,000,  for  three-storv  addition  to 
warehouse  for  Star  Van  and  Storage  Co.,  Eighth  and  R  St. 

Mo.,  Kansas  City — Contract  awarded  to  JAMFS  STEWART 
&  CO.,  New  York,  N.  Y.,  at  about  $50,000,  for  reinforced- 
concrete  superstructure  of  additional  bins  for  Chicago  Mil- 
waukee &  St.  Paul  Ry.  Co.  elevator. 

TT~?!0-  Kansas  City — Contract  awarded  to  GEORGE  H  SIED- 
HOFF  CONSTRUCTION  CO..  Finance  Bldg.,  at  $487000  by 
Standard  Oil  Co.  for  garage  and  for  remodeling  warehouse. 
 Tex.,  Houston — Contract  awarded  to  CENTRAL  CON- 
STRUCTION CO.,  at  $10,000,  for  rebuilding  plant  for  Fidelity 
Cotton  Oil  Co. 

Okla.,  Enid — Contract  for  brick  warehouse  for  Alton  Mer- 
cantile Co.  awarded  to  WELLER  &  REARDON  at  $10,800. 
 Okla.,  Oklahoma — Contract  awarded  to  HODGINS  CON- 
STRUCTION CO.,  St.  Paul.  Minn.,  at  about  $500,000  for  four- 
story,  140x275-ft.,  assembling  plant  on  Main  St.,  for  Ford 
Motor  Co.    Noted  Aug.  19. 

Ont.,  Windsor — Contract  awarded  to  WELLS  &  GRAY  at 
$£,out,  i10-000-  for  42xlll-ft.  addition  to  factory  for  Kelsev 
Wheel  Co. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

_^  Steamer— Newport,  R.  I. — Bids  will  be  received  at  U  S 
engineer  Office,  Newport,  until  noon,  Nov.  3,  for  purchase  of 
steamer  "Cora."     (See  Adv.) 

Street  Lighting  System— Ft.  Terry,  N.  Y.— Bids  will  be 
received  by  Constructing  Quartermaster,  Fort  H  G  Wright 
for™un™er8TOund.  st>'eet  lighting  system,  including  11  lamps 
at  Ft.  Terry.    (See  Adv.) 

Wharf— Ft.  Totten,  N.  Y— Bids  will  be  received  at  office 
of  Quartermaster,  until  10  a.m.,  Oct.  8,  for  repairs  to  short 
wharf  at  Ft.  Totten. 

,Bu°y  Bodies— New  York,  N.  Y.— (Borough  of  Richmond)  — 
?J  ™„i^'n         re°eived   at   office    of   Light    House  Inspector, 

buoTbodlls/tVp^e  t  UntU  2  Pm-  °Ct  f°r  10  aCet>len* 

Post  Office — Salamanca,  N.  Y. — Bids  will  be  received  bv 
James  A  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept  Wash- 
ington, D.  C,  until  3  p.m.,  Nov.  12,  for  U.  S    post  office  at 

i*>cl  lELITlcin  C3,. 


Shelving — Bedford,  Penn. — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington 
D.  C.,  for  shelving  in  U.  S.  public  building  at  Bedford. 

Interceptor — Washington,  D.  C. — Bids  will  be  received  until 
1  p.m  Oct.  12,  at  office  of  Commissioners  of  District  of 
Columbia,  Room  509,  District  Building,  for  Section  5,  Ana- 
costia  Mam  Interceptor,  District  of  Columbia.     (See  Adv.) 

Paving — Washington,  D.  C. — Bids  will  be  received  by  Sec- 
retary, Bd.  of  Comrs,  Room  509,  District  Bldg.,  Washington, 
D.  C,  until  2  p.m.,  Oct.  19,  for  paving  streets.    (See  Adv.) 

Sale  of  Distilling  Plant — Ft.  Caswell,  N.  C. — Bids  will  be 
received  by  Constructing  Quartermaster,  Ft.  Caswell,  until 
7c?  a  for  sale  of  material  for  pure  water  distilling  plant 
(See  Adv.) 

.  J*?*1*  Office — Sidney,  Ohio — Bids  will  be  received  by  James 
A.  Wetmore  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C.,  until  3  p.m.,  Nov.  8,  for  post  office  at  Sidney. 

Post  Office — Van  Wert,  Ohio — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept  Wash- 
ington, D.  C,  until  3  p.m.,  Nov.  10,  for  post  office  at  Van  Wert. 

Pipe  Line  Extension — Carlsbad,  N.  M. — Bids  will  be  received 
until  Oct.  8  by  U.  S.  Reclamation  Service,  Carlsbad,  for  Dark 
Canon  pipe  line  extension  of  the  Carlsbad  project,  about  two 
miles  south  of  Carlsbad. 

Shelving — Brigham  City,  Utah — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept  Wash- 
ington, D.  C,  until  Oct.  9,  for  shelving  in  U.  S.  public  building 
at  Brigham  City. 

a  fhejving— Berkeley,  Calif.— Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington. 

D.  C,  for  shelving  in  U.  S.  public  building  at  Berkeley. 

Shelving — Grass  Valley,  Calif. — Bids  will  be  received  by 
James  A  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash-' 
VsUley'  shelving  in  U.  S.  public  building  at  Grass 

Shelving — Pasadena,  Calif. — Bids  will  be  received  by  James 
A.  Wetmore  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C, 
until  Oct.  12,  for  shelving  in  U.  S.  public  building,  Pasadena. 

Bids  In  and  Contracts  Awarded 
Dredging — New  London,  Conn.— The  only  bid  received  by 
the  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Washington,  D 
C"  f°r  dredging  at  Naval  Station,  New  London,  was  that  of 
Scott  Bros.,  New  London,  at  39c.  per  cu.yd.     Noted  Sept.  30. 

Post  Olliee — Harrisburg,  Penn. — Bids  were  received  bv 
James  A  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, DC.,  for  making  extensions  and  remodelling  the  post 
°mce  at  Harrisburg  as  follows:  H.  L.  Brown  Co.,  Mt  Vernon 
N.  Y.,  $127,900;  Conners  Bros.,  New  York,  N.  Y.,  $133  000-  New- 
..Contracting   &    Engineering   Co.,    Newport    News,  Va., 

,  £os*  Office — Smyrna,  Del.— Bids  were  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington. 
D.  C,  for  post  office  at  Smyrna  as  follows:  E.  T  Abbott 
£onsttruCcVn°"  Co.  $26,800;  King  Lumber  Co.,  Charlottesville, 
Va.,  $24,500  (low  bidder);  Olin  Gerlach,  Frostburg,  Md  .  $24  974 
Noted  Aug.  26. 

™  dredging  —  Wilmington,  Del.  —  Contract  for  dredging 
dt^^^'IL^"^  Mispillion  Rivers,  Delaware,  awarded  to 
RIVER  AND  HARBOR  IMPROVEMENT  CO.,  Philadelphia, 
Penn.,  at  $5,048. 

Dredging — Baltimore,  Md. — Contract  for  dredging  in  rivers 
and  harbors  on  east  shore  of  Chesapeake  Bay  awarded  to 
MARYLAND  DREDGING  CO.,  Baltimore.     Noted  Aug    19  and 

Retaining  Wall— Washington,  D.  C— Contract  for  retaining 
wall  on  west  side  of  Meridian  Hill  Park  awarded  to  BOYLE- 
ROBERTSON  CONSTRUCTS  CO..  Washington,  D  C,  at 
$21,522.    Noted  Sept.  2. 

™~Xessel — Washington,  D.C. — Contract  awarded  to  MANI- 
TOWOC SHIPBUILDING  AND  DRY  DOCK  CO.,  Manitowoc. 
Wis.,  at  $189,000,  by  U.  S.  Coast  and  Geodetic  Survey,  for  ves- 
sel.   Noted  Sept.  2. 

Dredging — Norfolk,  Va. — Bids  were  received  by  U  S  Engi- 
neer, Norfolk,  for  dredging  and  rock  excavation  in  James 
River  as  follows:  (a)  15,000  cu.yd.  dredging,  (b)  2,800  cu  vd 
hard  rock  excavation,  (c)  total:  Norfolk  Dredging  Co  (a) 
lit-  !b2  $n-5°.  fc)  $42,700;  Maryland  Dredging  Co.?  (a)  57c 
iWJ9-?0;  ic)  *34^90;  P.  Sandford  Ross,  Inc.?  (a)  69c,  (b) 
$10.28,  (c)  $39,134.    Noted  Sept.  16.  '    K  ' 

tjtjSq"  tt£?xt"£*A  ^2c¥ns  Deuces— Atlanta,  Ga.— MESKER 
BROS  IRON  CO.,  St.  Louis,  Mo.,  at  $17,125,  awarded  contract 
tor  steel  cell  fronts  and  mechanical  locking  device  at  U  S 
Penitentiary,  Atlanta.    Noted  Sept.  23. 

Post  Office— Live  Oak,  Fla.— Contract  for  United  States 
post  office  at  Live  Oak  awarded  to  W.  H.  FISSELL  CO.,  New 
York,  N.  Y„  at  $47,500. 

Post  Office — New  Albany,  Ind. — Contract  for  making  exten- 

pI0?>S  ^AD^f^A'^f  P0^  offlce  at  New  Albany  awarded  to 
R.  P.  FARNSWORTH  &  CO.,  Owensboro,  Ky„  at  $67,675. 

Earthwork — Ft.  Laramie,  Wyo. — Contracts  awarded  for 
earthwork  on  about  10  miles  of  main  canal  at  Ft.  Laramie 
unit  as  follows:  Schedules  1  and  2  involving  750.300  cu  vd 
excavation  and  79,000  cu.yd.  of  overhaul,  WINSTON  BROS 
clnnn^apolisi  M'nn-  at  $121,347;  Schedules  3  and  4  involving 
539^00  cu. yd.  of  excavation  and  35,000  cu.yd.  overhaul,  FRED 
N.  CRANE  CO.,  at  $77,960.    Noted  Aug.  12. 

Structures— Malta,  Mont.— Contracts  awarded  for  struc- 
tures, Nelson  Reservoir,  South  Canal,  Milk  River  Project  as 
follows:  Schedules  1  and  2  involving  296,100  cu.vd.  material 
and  25,000eu.yd.  overhaul,  WINSTON  BROS.,  MINNEAPOLIS, 
Minn.,  at  $41,930;  Schedule  3  involving  60,550  cu.vd.  of  excava- 
tVn-ra,n5  5\°t00  c,u-yd.  of  overhaul,  SNELSON  BROS.,  Galscow, 
at  $7,490.    Noted  Aug.  26. 

,,.  Post  Office — Tulsa,  Okla. — Bids  were  received  bv  James  A. 
Wetmore,  Act  Superv.  Arch.,  Treasury  Dept.,  Washington,  D. 
C  for  post  office  at  Tulsa  as  follows:  (a)  marble,  (b)  lime- 
stone, (c)  sandstone;  Sound  Construction  &  Engineering  Co. 
Seattle,  Wash.,  (a)  $258,995,  (b)  $213,719;  R.  E.  Campbell,  Salt 
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Lake  City,  Utah,  (a)  $258,820,  (b)  $212,820;  W.  H.  Fissell  & 
Co.,  New  York,  N.  Y.,  (a)  $238,800,  (b)  $196,300,  (c)  $200,300. 
Noted  Aug.  12. 

Buildings — Bremerton,  Wash. — Contract  for  one  steel  shell 
house  and  two  brick  magazines  at  Puget  Sound  Navy  Yard 
awarded  to  CARNEGIE  STEEL,  CO.,  Philadelphia,  Penn.,  at 
$35,974.    Noted  Aug.  12  and  Sept.  23. 

Light  Station — Navassa  Island,  West  Indies — Bids  were 
received  by  Bureau  of  Lighthouses,  Dept.  of  Commerce,  Wash- 
ington, D.  C,  for  light  house  on  Navassa  Island  as  follow: 
(a)  metal  work,  (b)  construction,  exclusive  of  metal  work: 
Champion  Iron  Works,  Canton,  Ohio,  (a)  $12,078;  T.  J.  Carlin 
Construction  Co.,  New  York,  N.  Y.,  (a)  $25,000,  (b)  $155,000; 
Ellicott  Machine  Works,  Baltimore,  Md.,  (a)  $13,892.  Noted 
Aug.  5. 

CANALS — DITCHES — IRRIGATION 
Proposed  Work 

Drainage — Chautauqua,  N.  Y. — W.  W.  Warsaw,  Drainage 
Engr.,  of  New  York  State  College  of  Agriculture,  Ithaca,  pre- 
paring plans  for  drainage  system  for  Chautauqua  County. 

Drainage — Savannah,  Ga. — Election  will  be  held  Oct.  12  to 
vote   $400,000   bonds   for  drainage. 

Ditches — Arcadia,  Pla. — Bids  will  be  received  until  Oct.  11 
by  Arcadia  Drainage  District  for  12  miles  of  open  ditches. 
Estimated  cost,  $24,000.     Cravens  &  Kimmel,  Arcadia,  Engr. 

Drainage — Lake  Worth,  Pla. — Surveys  being  made  for 
drainage  system  for  Lake  Worth  drainage  district.  Orrin 
Randolph,  Ch.  Engr. 

Ditch — Fremont,  Ohio — County  Engineer  authorized  to  pre- 
pare plans  and  estimates  for  improving  Pickerel  Creek  ditch. 
Estimated  cost,  $16,000. 

Ditch — Muncie,  Ind. — F.  Horace  Weber,  County  Surveyor, 
will  prepare  plans  for  Stewart  Ditch,  about  6,000  ft.  of  16-in. 
and  18-in.  tile  and  the  Larue  ditch,  about  11,000  ft.  of  20- 
and  24-in.  shale  tile. 

Ditch — Winamac,  Ind. — Bids  will  be  received  until  Oct.  16 
by  C.  E.  Paul,  Const.  Comr.  for  Selmer  Ditch,  about  16,400  ft. 

Drainage — Council  Bluffs,  Iowa — Petition  presented  to 
Board  of  Supervisors  for  drainage  district  along  Silver  Creek. 

Drainage — Ft.  Dodge,  Iowa — County  Supervisors  consider- 
ing establishment  of  Drainage  District  No.  201.  J.  L.  Hanra- 
han,  County  Audr. 

Drainage — Iowa  City,  Iowa — Board  of  Supervisors  of  John- 
son County  decided  to  form  new  drainage  district  to  reclaim 
part  of  approximately  4,000  acres  of  Johnson  County,  Oxford 
Township. 

Ditch — Blue  Earth,  Minn. — Bids  will  be  received  until  11 
a.m.,  Oct.  22,  by  Jesse  L.  Herring,  County  Audr.,  Faribault 
County,  for  Judicial  Ditch  No.  10. 

Ditch — Breckenridge,  Minn. — Bids  will  be  received  by  B.  E. 
Truax,  County  Audr.,  until  Oct.  20,  for  County  Ditch  No.  20, 
Wilkin  County. 

Ditch — Mankato,  Minn. — Bids  will  be  received  until  2  p.m., 
Oct.  19,  by  C.  L.  Kennedy,  County  Audr.,  for  Ditch  No.  39, 
Blue  Earth  County. 

Ditch — Montevideo,  Minn. — Bids  will  be  received  until  2 
p.m.,  Oct.  11,  by  J.  J.  Stennes,  County  Audr.,  for  County  Ditch 
No.  17,  Chippewa  County. 

Ditch — Roseau,  Minn. — (Official) — Bids  will  be  received 
until  Oct.  20  by  County  Auditor,  Roseau  County,  for  excavating 
Judicial  Ditch  No.  62. 

Ditches — Fargo,  N.  D. — According  to  press  reports  two 
ditches  will  be  constructed  through  a  portion  of  Kenyon  and 
Noble  Township  to  Red  River. 

Irrigation — Glendive,  Mont. — Plans  prepared  for  Fallon  Flat 
irrigation  project  by  F.  A.  Hanford,  City  Engr. 

Drainage — Waxahachie,  Tex. — Commissioners  Court  of  El- 
lis County  authorized  bond  issue  of  $121,000  for  drainage 
and  levee  system  in  District  No.  2.    Noted  Aug.  26. 

Irrigation — Carey,  Idaho — Elmer  H.  Caldwell,  Engr.,  Salt 
Lake  City,  Utah,  preparing  plans  for  reservoir  and  irrigation 
system  for  Little  Wood  River. 

Irrigation — Newberry,  Wash. — A  movement  is  on  foot  to 
organize  an  irrigation  district  to  irrigate  500,000  acres.  R.  W. 
Carter  and  John  W.  Sumner  interested. 

Drainage — Woodburn,  Ore. — Preliminary  surveys  being 
made  for  about  75  sq.mi.  of  land  between  West  Woodburn  and 
Brooks.  If  report  is  favorable  drainage  district  will  be  es- 
tablished. 

Irrigation — Porterville,  Calif. — Board  of  Supervisors  has 
approved  the  plans  for  formation  of  Strathmore-Lindsay  ir- 
rigation district  for  the  purpose  of  irrigating  20,000  acres.  Es- 
timated  cost,  $2,000,000. 

Bids  In  and  Contracts  Awarded 

Barge  Canal  Work — Albany,  N.  Y. — (Official) — Bids  were 
■eceived  by  W.  W.  Witherspoon,  State  Supt.,  Pub.  Wks.,  for 
barge  canal  work  under  Terminal  Contract  No.  47  as  follows: 
I.  M.  Ludington  Sons,  Inc.,  Rochester,  $38,630;  Public  Source 
Contracting  Co.,  Niagara  Falls,  $39,466;  F.  J.  Mumm  Contract- 
ing Co.,  Inc.,  Buffalo,  $40,120.    Noted  Sept.  9. 

Ditch — Holeomb,  N.  Y. — Contract  for  drainage  ditch  in 
swamp  of  muck  land  east  of  Holeomb  awarded  to  ANTHONY 
C.  SARTORE,  Canadaigua. 

Ditch — Humboldt,  Iowa — Contract  for  Ditch  No.  77  awarded 
to  E.  E.  EDWARDS,  at  $35,000. 

Ditch — Worthington,  Minn. — (Official) — Contracts  for  Ditch 
No.  12  (a)  open  work;  (b)  tile  work,  awarded  as  follows:  (a) 
JAMES  McKILLIP  at  SAc  per  cu.yd.;  (b)  P.  L.  RIVARD  at 
$12,700.    W.  H.  Saxon,  Engr.    Noted  Sept.  16. 

Irrigation — Belle  Fourche,  S.  D.— CURTIS  BROS.,  Columbus, 
Neb.,  at  $8,771,  awarded  contract  for  earth  work  on  North 
Canal  extension  and  laterals,  Belle  Fourche  Irrigation  project. 

Drainage — Marion,  Ark. — Contract  for  about  1,600,000  cu.yd. 
of  excavation  to  drain  about  28,000  acres  near  St.  Francis 
levee  awarded  to  OTTO  KOCHITITTZKY,  Cape  Girardeau,  Mo. 


Irrigation — Oakdale,  Calif. — Contract  for  steel  pipe  for 
Oakdale  Irrigation  system  awarded  to  WESTERN  PIPE  AND 
STEEL  CO.,  at  $11,000.    Noted  Sept.  1G. 

MISCELLANEOUS 
Proposed  Work 

Steel  Furniture — Albany,  N.  Y. — Bids  will  be  received  by 
Trustees  of  Public  Buildings,  Executive  Chamber,  Capitol, 
Albany,  until  2  p.m.,  Oct.  12,  for  steel  furniture.     (See  Adv.) 

Retaining  Wall — Pittsburgh,  Penn. — Bids  will  be  received 
by  Hyatt  M.  Cribbs,  County  Controller,  until  Oct.  12,  for 
concrete  retaining  wall  along  Scotia  Hollow  Rd. 

Piers — Baltimore,  Md. — According  to  press  reports  a  move- 
ment is  being  agitated  by  Mayor  Preston,  Harbor  Board  and 
Way  Department  for  developing  water  front  between  Ft. 
McHenry  and  Ferry  Bay.  Work  will  include  construction  of 
eight  piers. 

Elimination  of  tirade  Crossings — Cleveland,  Ohia — Election 
will  be  held  Nov.  2  to  vote  $1,600,000  bonds  for  elimination 
of  grade  crossings. 

Park  Bonds — Massillon,  Ohio — Bonds  for  $25,000  sold  for 
parks. 

Plood-Proteetion  Wall — Portsmouth,  Ohio — Bids  for  second 
section  of  Portsmouth  "Flood-Protection  Wall"  will  be  opened 
the  week  of  Nov.  1  to  6.     (See  Adv.) 

Coaling  Station — Chicago,  111. — Baltimore  &  Ohio  Chicago 
Terminal  R.R.  Co.  will  build  coaling  station  at  1450  South 
Lincoln  St.     Estimtaed  cost,  $25,000. 

Harbor  Improvements — Milwaukee,  Wis. —  (Official) — Har- 
bor Commission  decided  to  postpone  harbor  improvements 
until  next  year.    Noted  Sept.  23. 

Wharves,  Docks,  Etc. — Orange,  Tex. — Contract  will  soon 
be  awarded  for  wharves,  docks,  etc.  Estimated  cost,  $150,000. 
Noted  Sept.  30. 

Dam — Idaho  Falls,  Idaho — Plans  prepared  for  improving 
city  dam  and  bids  will  soon  be  asked.    Estimated  cost,  $20,000. 

Subway — Seattle,  Wash. — Construction  of  Morman  St.  tun- 
nel and  Lenora  St.  subway  contemplated.  A.  Chittenden, 
Seattle,  interested. 

Flood  Protection — Los  Angeles,  Calif. — According  to  press 
reports  election  will  soon  be  held  to  vote  $6,000,000  bonds  for 
inaugurating  works  of  conservation,  flood  control  and  harbor 
protection. 

Grand  Stand  and  Race  Track — San  Francisco,  Calif. — Press 
reports  state  that  company  is  being  organized  to  construct 
grand  stand  and  race  track  at  Tijuana,  lower  California. 
Estimated  cost,  $650,000.    A.  B.  Spreckles  interested. 

Esplanade — San  Francisco,  Calif. — Plans  for  first  section  of 
esplanade  near  Cliff  House  approved  bv  Board  of  Public 
Works.    Noted  Aug.  26. 

Jetty — San  Luis  Obispo,  Calif. — Bids  will  be  received  by 
Board  of  Supervisors  until  Oct.  11  for  pile  jetty  along  north 
side  of  Santa  Maria  River. 

Mausoleum — Whittier,  Calif — Pacific  Mausoleum  Co.  plans 
to  build  mausoleum  at  Whittier. 

Bulkhead — Vancouver,  B.  C. — Harbor  Commissioners  plan 
bulkhead  at  False  Creek  District  to  reclaim  40  acres  of  mud 
fiats  under  Granville  Bridge.    Estimated  cost,  $40,000. 

Bids  In  and  Contracts  Awarded 

Dry  Dock — Boston.  Mass. — Contract  for  dry  dock  awarded 
to  HOLBROOK,  CABOT  &  ROLLINS,  New  York,  N.  Y.  Esti- 
mated cost,  $3,000,000.    Noted  Sept.  23. 

Dredging — Boston,  Mass. — Bids  were  received  by  Directors 
of  Port  of  Boston  for  dredging  35,000  cu.yd.  in  Neponset  River 
as  follows:  J.  P.  O'Riorden,  Charleston,  13%c.  per  cu.yd.; 
Eastern  Dredging  Co.,  East  Boston,  2014c.  per  cu.yd.;  J.  S. 
Packard  Dredging  Co.,  Providence,  R.  I.,  23 %c.  per  cu.yd. 

Pier  Extension — New  York,  N.  Y. — (Borough  of  Brooklyn) 
— (Official) — Riverside  Contracting  Co.,  at  $22,366,  submitted 
lowest  bid  for  extending  Pier  22,  near  Jay  St.,  North  River. 
Noted  Sept.  23. 

Freight  Shed — New  York,  N.  Y. —  (Borough  of  Brooklyn) — ■ 
(Official) — Post  &  McCord,  101  Park  Ave.,  New  York,  N.  Y. 
(Borough  of  Manhattan),  at  $279,845,  submitted  lowest  bid  for 
freight  shed  on  pier  at  35th  St.  under  Contract  No.  1473. 
Noted  Sept.  23. 

Drain — Newark,  N.  J. — Board  of  Freeholders  awarded  con- 
tract for  drain  in  Valley  Road  to  CESTARE  CONSTRUCTION 
CO.,  at  $15,000. 

Levee — Alexandria,  La. — Contract  for  levee  from  White  PI. 
to  Wilson  Point,  on  Red  River,  awarded  to  DAMERON- 
WHITE  CO.,  at  about  $21,000. 

Levee — Glenwood,  Iowa — Contract  for  repair  of  Pond  Creek 
levee  awarded  to  FRED  M.  CRANE  CO.,  Omaha,  Neb. 

Flood  Protection — Kansas  City,  Mo. —  (Official) — Contract 
for  flood  protection  work  on  Turkey  Creek  awarded  to 
GEORGE  SIEDHOFF  CO.    Noted  Sept.  23. 

Pier  Shed — San  Francisco,  Calif. — State  Board  of  Harbor 
Commissioners  awarded  contract  for  shed  on  Pier  No.  35  to 
HEALY-TIBBITTS  CONSTRUCTION  CO.,  at  $74,722. 

By-Pass — San  Jose,  Calif. — Contract  for  Cancos  ByPass 
awarded  to  M.   KILCOURSE,    at  $10,230. 

BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  following  heat* 
Ings:  "Industrial  Works;"  "Federal Government  Work"  and  "Miscellaneous  " 

Proposed  "Work 
Maine,  New  Gloucester — New  bids  being  received  by  state 
for  kitchen  and  laundry  for  State  School  for  Feeble-Minded. 

Estimated  cost,  $50,000. 
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Mass.,  Boston — Bids  will  be  received  until  3  p.m.,  Oct.  14, 
by  city  for  pavilion  on  Charles  St.  for  Massachusetts  General 
Hospital.    Coolidge  &  Shattuck,  122  Ames  Bldg,  Boston,  Arch. 

Muss.,  Dorchester — Bids  being  received  by  J.  Cusher,  544 
Beach  St.,  Revere,  for  one-story,  60xl50-ft.,  store  and  apart- 
ment building.     Estimated  cost,  $60,000. 

Mass.,  Fall  River — J.  Darling,  Arch.,  preparing  plans  for 
remodeling  Bay  St.  Jail  for  city.     Estimated  cost,  $75,000. 

Mass.,  Hyde  Park — Bids  will  soon  be  received,  according 
to  press  reports,  for  addition  to  high  school.  Charles  R. 
Greco,  8  Beacon  St.,  Boston,  Arch.    Estimated  cost,  $75,000. 

Mass.,  Jamaica  Plain — According  to  press  reports  bids 
being  received  for  four-story  and  basement,  50x60-ft.,  brick 
store  and  apartment  for  Y.  Kayajiaan,  care  of  H.  S.  Memoor- 
jian,  340  Main  St.,  Worcester.    Estimated  cost,  $50,000. 

Mass.,  Maiden — Bids  will  be  received  until  9  a.m.,  Oct.  9, 
for  tuberculosis  hospital  for  City.  Stebbins  &  Watkins,  164 
Federal  St.,  Boston,  Arch. 

Mass.,  IVew  Bedford — Protective  Order  of  Elks  will  build 
seven-story  building  as  headquarters. 

Mass.,  Salem — John  M.  Gray,  care  of  James  McGinniss,  16 
Arlington  St.,  Boston,  preparing  plans  for  nine-room  brick 
school  addition  for  city  of  Salem.    Estimated  cost,  $75,000. 

Mass.,  Waltham — Bids  will  soon  be  received  for  one-story, 
62xl84-ft.,  brick  and  terra  cotta  church  for  St.  Charles  Church. 
James  P.  Monaghan,  98  Luke  St.,  Waltham,  Arch.  Estimated 
cost,  $80,000. 

R.  I.,  Providence — Bids  will  be  received  about  Oct.  11  for 
school  on  Cole  Ave.  Stone,  Carpenter  &  Sheldon,  Providence, 
Arch.     Estimated  cost,  $200,000. 

IV.  Y„  Buffalo — Harlow  C.  Curtiss  will  build  two-story 
commercial  and  office  building  at  292  Delaware  Ave.  Esti- 
mated cost,  $60,000. 

BT.  Y.,  Buffalo — Bank  of  Buffalo  will  build  four-story  bank 
and  office  building  at  Main  and  North  Division  St.  E  C. 
McDougal,  Pres. 

N.  Y,  Bast  Aurora — (Official) — As  soon  as  plans  are  pre- 
pared election  will  be  held  to  vote  on  question  of  building 
high  school.  Harris  Merritt.  Buffalo,  Arch.  Harry  G.  Hen- 
shaw,  Secy.    Noted  Sept.  23. 

BT.  Y.,  New  York — See  item  under  "Water-Works." 

BT.  Y.,  Rochester — Masonic  Lodge  will  build  temple  on  Sen- 
eca St.  at  estimated  cost  of  $50,000. 

BT.  Y.,  Rochester — Plans  prepared  by  Maurer  &  Mills,  Arch  , 
Schofield  Bldg.,  Cleveland,  Ohio,  for  one-story  and  basement 
church.     Estimated  cost,  $60,000. 

N.  Y.,  Utica — Edward  J.  Berg,  Arch.,  preparing  plans  for 
three-story  school  for  St.  Patrick's  Church.  Estimated  cost 
$50,000. 

N.  Y.,  Watertown — Frank  W.  Woolworth,  New  York,  plans 
10-story  office  building  at  Arsenal  St.  and  Public  Sq. 

N.  Y„  Yonkers — Plans  prepared  by  Beersman  &  Vollmer 
&  Evarts  Tracy,  244  Fifth  Ave.,  New  York,  for  four-story 
masonic  temple  at  Guion  St.  and  South  Broadway  for  Masonic 
Guild,  F.  &  A.  M.  Bids  will  soon  be  received.  Estimated  cost. 
$70,000. 

BT.  J.,  Bayonne — (Official) — We  have  been  advised  that 
Board  of  Education  is  not  yet  ready  for  bids  for  public  school 
No.  4.    W.  J.  Fowley,  Secy.    Noted  Sept.  23. 

IV.  J.,  Bayonne — Board  of  Education  plans  addition  to 
School  No.  3.    Estimated  cost.  $75,000. 

N.  J.,  Hoboken — Board  of  Education  plans  vacation  school. 
William  A.  Kerr,  Secy.  Bd. 

IV.  J.,  Montclair — Starrett  &  Van  Vleck,  New  York,  pre- 
pared plans  for  remodeling  old  high  school.  Estimated  cost, 
$50,000. 

IV.  J.,  Newton — Board  of  Education  considering  new  high 
school. 

N.  J„  Perth  Amboy — J.  N.  Pierson  &  Son,  110  Smith  St., 
preparing  plans  for  two-story  office  building  at  Madison  and 
Smith  St.  for  Pratt-Brown  Co.    Estimated  cost,  $40,000. 

BT.  J.,  Trenton — George  S.  Drew,  State  Arch'.,  prepared  plans 
for  three-story  concrete  addition  to  State  House  of  Detention 
Estimated  cost,  $50,000. 

BT.  J.,  Trenton — (Official) — Bids  will  be  received  until  noon, 
Oct.  19,  by  Alfred  Gaskill,  Dir.  Dept.  of  Conservation  and 
Development,  for  building,  plumbing  and  heating  and  elec- 
trical work  for  laboratory  for  Department  of  Conservation 
and  Development.    Noted  Sept.  30.     (See  adv.) 

Bi.  J.,  Vineland — Plans  prepared  by  George  S.  Drew,  State 
Arch.,  Trenton,  for  dining  and  service  building  for  State 
Home  for  Feebleminded  Women.     Estimated  cost,  $50,000. 

IV.  J.,  Wildwood — All  bids  received  for  two-storv  and  base- 
ment school  rejected  by  Board  of  Education.  New  bids  will 
be  received.    Noted  Sept.  2. 

Penn.,  Bethlehem — Lodge  No.  283,  Free  and  Accepted 
Masons,  will  build  temple  on  East  Broad  St.  Estimated  cost. 
$60,000. 

Penn.,  Duquesne — Pennsylvania  R.R.  Co.  will  make  im- 
provements to  its  freight  terminal.  Estimated  cost,  $250,000 
Alex  D.  Shand,  Philadelphia,  Ch.  Engr. 

Penn.,  Johnstown — Knights  of  Pythias  contemplate  lodge 
building.  Estimated  cost,  $50,000.  H.  M.  Rogers,  Johnstown 
Trust  Bldg.,  Arch. 

Penn.,  Johnstown — Justin-Bergman   Co.   will   build  three- 
story  building.    Estimated  cost,  $50,000. 

Penn.,  Lebanon — Bids  will  soon  be  received  for  two-story, 
200x200-ft.  brick  and  stone  high  school.  A.  Richter,  Reading, 
Arch.    Estimated  cost,  $175,000. 

Penn.,  Logan — Neff  &  Thomas,  Arch.,  Philadelphia,  pre- 
paring plans  for  building  for  Methodist  Episcopal  Congrega- 
tion.    Estimated  cost,  $50,000.  » 

Penn,  Philadelphia — Plans  being  prepared  by  J.  H.  Cook, 
Arch.,  for  three-story  addition  to  school.  Estimated  cost, 
$60,000. 


Penn.,  Philadelphia— Neff  &  Thomas,  Arch.,  preparing  plans 
for  one-story  stone  church  for  Methodist  Episcopal  Church 
at  Logan.    Estimated  cost,  $50,000. 

v.  f^en2;'  Pi«»l>ursh— Pittsburgh  &  Lake  Erie  R.R.  Co.  will 
build  office  and  freight  warehouse  at  Smithfield  and  Carson  St. 

Penn.,  Scranton — A.  J.  and  P.  J.  Casey,  Hotel  Casey,  have 
plans  tor  brick  and  steel  addition  to  their  hotel,  and  will  soon 
receive  bids.  McKenzie,  Voorhees  &  Grenlin,  1123  Broadway. 
New  York,  N.  Y.,  Arch. 

Penn.,    Wilkes-Barre — William    Stoddard    Co.    will  build 

J?Aene„\story  bulldinS  on  South  Main  St.  Estimated  cost, 
$50,000. 

Penn  Zelienople — Church  will  be  built  by  Pittsburgh 
Synod  of  Evangelical  Lutheran  Church  at  its  Old  People's 
Home.     Estimated  cost,  $50,000. 

Del.,  Wilmington — According  to  press  reports  new  free 
library  building  will  be  constructed.    Estimated  cost,  $300,000. 

Md.,  Baltimore — Plans  being  prepared  by  Baldwin  &  Pen- 
nington, Arch.,  for  church  on  Smith  Ave.  near  First  St  Mt 
*Ya  nnknston'  for  Sacl'ed  Heart  Congregation.    Estimated  cost, 

Va.,  Suffolk — Citizens  voted  $70,000  bonds  for  police  station. 

W.  Va.,  Wheeling — Charles  W.  Bates,  Board  of  Trade  Bldg 
preparing  plans  for  three-story  and  basement,  33x80-ft.  bank 
and  office  building  for  Farmers  &  Merchants'  National  Bank 
R.  L.  Bowman,  interested. 

W.  Va,  Wheeling — F.  F.  Farris,  Schmulbach  Bldg.,  pre- 
parinf  ,i?Kn„^  for  two-story  and  basement  school.  Estimated 
cost,  $100,000. 

BT.  C,  Wilkesboro — A  company  of  which  H.  H.  Rogers  Is 
||° ^contemplates  hotel  at  Ninth  and  B  St.    Estimated  cost, 

Ga.,  Savannah — Bonds  for  $525,000  voted  by  citizens  for 
public  schools. 

Organs — City  contemplates  six-storv  office  build- 
ing for  Sewage  and  Water  Board.    George  G.  Earl,  Supt. 
*  Ne"  Orleans — Bids  will  soon  be  received  for  club  house 

«  £l'rf  Club  at  Spanish  Fort.,  New  Orleans.  Estimated  cost, 
$75,000.    W.  J.  Deghers,  Deputy  City  Surveyor,  is  Dir. 

Tenn.,  Nashville — Board  of  Education  plans  to  build  Elliott 
School  and  Pearl  School.  Estimated  cost,  $71,800  and  $65  200 
respectively. 

Ky.,  Dawson  Springs — Brinton  B.  Davis,  Inter-Southern 
Bldg.  Louisville,  plans  hotel  at  Dawson  Springs.  Estimated 
cost,  $75,000. 

Ky..  Louisville — State  Department  of  Agriculture,  Frank- 
fort, plans  exhibit  building  at  state  fair  grounds,  Louisville. 
Estimated  cost,  $150,000. 

Ohio,  Akron — Philip  Robinson,  Akron,  preparing  plans  for 
three-story  office  building  at  9S0  East  Market  St.  for  Howard 
Realty  Co.     Estimated  cost,  $40,000. 

Ohio,  Canton — Plans  prepared  by  W.   S.   Epperson,  Arch 
f ™   three-story,   100xl25-ft.    graded   school.     Estimated  cost! 
$60,000. 

Ohio,  Canton — Plans  prepared  by  W.  S.  Epperson,  Arch  for 
two-story,  70xl25-ft.  concrete  and  brick  church  for  Martin 
Luther  Church.     Estimated  cost,  $40,000. 

Ohio,  Cincinnati — Plans  prepared  by  John  T.  Comes,  Arch  , 
Pittsburgh,  Penn.,  for  church  for  St.  Mary's  R.  C.  Church  at 
Erie  Ave.  and  Shady  Lane.    Estimated  cost,  $60,000. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  Y  M  C 
A.  building  at  Elm  and  Canal  St.  Elzner  &  Anderson,  Arch' 
Estimated  cost,  $380,000.     Noted  Sept.  2. 

Ohio,  Cincinnati — G.  W.  Drach,  Cincinnati,  prepared  plans 
for  addition  to  Betheada  Hospital.    Estimated  cost,  $40,000. 

Ohio,  Cleveland — Walter  R.  McCormack,  Bd.  of  Education 
preparing  plans  for  administration  building  at  East  Sixth  St' 
and  St.  Clair  Ave.  for  city.  F.  G.  Hogan,  Dir.  of  Schools  Es- 
timated cost,  $1,250,000. 

Ohio,  Cleveland — Citizens  will  vote  Nov.  2  on  $1,000,000 
bond  issue  for  schools  and  improvements  to  schools. 

Ohio,  Cleveland — Cleveland  Lithuanian  Catholics  plan  club- 
house on  East  67th  St.  and  Edna  Ave,  N.  E.  Estimated  cost, 
$100,000. 

Ohio,  Cleveland — Plans  prepared  bv  George  F.  Hammond. 
Arch.,  for  ten-story  addition  to  Gillsy  Hotel.  Estimated  cost, 
$150,000. 

Ohio,  Cleveland — Plans  prepared  by  J.  Milton  Dyer,  Arch.. 
825  Cuyahoga  Bldg.,  for  hotel  for  John  W.  Schuster,  1833 
East  12th  St.    Estimated  cost,  $250,000. 

Ohio,  Cleveland — Plans  being  prepared  by  Knox  &  Elliott. 
Arch.,  for  coliseum  for  J.  A.  Wigmore  &  Co..  1330  Williamson 
Bldg.    Estimated  cost,  $150,000. 

Ohio,  Cleveland — Rev'sed  plans  being  prepared  bv  O.  K. 
Stapf,  Rose  Bldg.,  Cleveland,  for  three-story  addition  to 
Chamber  of  Industry  Building  at  Franklin  and  West  25th 
St.    Estimated  cost,  $40,000.    Noted  Aug.  26. 

Ohio,  Dayton — Bids  will  be  asked  in  about  thirty  days  by 
Albert  Pretzinger  and  Edward  P.  Mussleman,  Arch.."  1155 
Reibold  Bldg.,  for  building  for  B.  P.  O.  E,  Lodge  No.  56. 
Estimated  cost,  $75,000. 

Ohio,  Toledo — Plans  being  prepared  by  H.  L.  Ottenheimer. 
Arch.,  105  West  Monroe  St,  Chicago,  for  temple  at  Scottwood 
and  Acklin  Ave.     Estimated  cost,  $75,000. 

Ohio,  Washington  C.  H. — Baltimore  &  Ohio  Southwestern 
R.R.  is  having  plans  prepared  for  new  station.  F.  L.  Stuart. 
Baltimore,  Md,  Ch.  Engr. 

Ohio,  AVoodsfield — Citizens,  according  to  press  reports,  will 
build  school.    Estimated  cost,  $50,000. 

Ohio,  Youngstown — Salvation  Array  contemplates  indus- 
trial relief  building.     Estimated  cost,  $40,000. 

Did,  Aurora — Baltimore  &  Ohio  Southwestern  R.R.  is  hav- 
ing plans  prepared  for  station  at  Aurora.  F.  L.  Stuart,  Balti- 
more, Md,  Ch.  Engr. 
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Ind.,  Logansi>ort — David  Maurice,  J.  Balf  and  others, 
Lafayette,  will  build  five-story  hotel  at  Third  St.  and  Broad- 
way.   Estimated  cost,  $100,000. 

Ind.,  Owensville — Bids  will  be  received  about  Nov.  1  by 
Jacob  W.  Mauck,  Township  Trustee,  for  two-story  and  base- 
ment, 105xl75-ft.  school.  Estimated  cost,  $65,000.  J.  W. 
Gaddis,  Vincennes,  Arch. 

Ind.,  Richmond — Citizens  plan  school  at  estimated  cost  of 
$80,000, 

Ind.,  Terre  Haute — Board  of  School  Trustees  will  have 
plans  prepared  for  school  at  25th  St.  and  Fourth  Ave.  and  for 
school  on  Kafader  site.    Estimated  cost,  $200,000. 

Ind.,  Terre  Haute — (Official) — Bids  will  be  received  until 
3  p.m.,  Oct.  15,  by  A.  H.  Hubbard,  care  of  William  K.  Hamil- 
ton, Terre  Haute,  for  masonic  temple.  Estimated  cost,  $90,- 
000.     Noted  Sept.  23. 

Mich.,  Detroit — Louis  Kamper,  Detroit,  preparing  plans  for 
ten-story  building  at  35  Washington  Bldg.  for  J.  B.  Book,  Jr., 
Detroit. 

Mich.,  Detroit — (Official) — Bids  will  be  received  until  4:15 
p.m.,  Oct.  12,  by  Charles  A.  Gadd,  Secy.,  Bd.  of  Education,  for 
20-room  school  on  Central  and  Honorah  Ave. 

Ill,,  Chicago — First  Baptist  Church,  38th  St.  and  South  Park 
Ave.,  and  Iraraanuel  Baptist  Church  will  build  church  on  site 
of  present  Immanuel  church.    Estimated  cost.  $500,000. 

HI.,  Chicago — Bids  will  be  received  about  Oct.  10  for  five- 
story,  400x800-ft.,  brick  and  stone  building  for  Pennsylvania 
R.R.  Co.    Price  &  MeLanahan,  Philadelphia,  Penn.,  Arch. 

111.,  Chicago — State  Street  Theater  Co.  will  build  theater 
on  State  St.  between  Jackson  Blvd.  and  Van  Buren  St.  Esti- 
mated cost,  $600,000. 

111.,  Chicago — Methodist  Book  Co.,  1020  South  Wabash 
Ave.,  will  build  four-storv  office  building  at  730  Rush  St. 
Whitelock  A.  Shank,  Arch.     Estimated  cost,  $200,000. 

111.,  Chicago — Auburn  Park  Masonic  Temple  Association 
will  build  four-story  and  basement  store  and  lodge.  Esti- 
mated cost,  $100,000. 

111.,  Forreston — Winnebago  County  Board  of  Supervisors 
voted  $190,000  bonds  for  improvements  and  addition  to  court 
house.    A  four-story  addition  will  be  built. 

111.,  Monmouth — (Official) — Bids  will  be  received  until  Oct. 
20  by  W.  W.  Brent,  City  Clk.,  for  city  hall.  Temple  &  Bur- 
rows, Davenport,  Iowa,  Arch.     Noted  Aug.  26. 

111.,  Rock  Island — Bids  will  be  received  about  Oct.  8  by 
Board  of  Education  for  three-story,  82xl30-ft.  school  at 
Ninth  St.  and  12th  Ave.    Olof  Z.  Cervin,  Arch.    Noted  July  29. 

111.,  Sterling — County  Supervisors  of  Winnebago  County 
authorized  addition  to  Rockford  court  house  at  estimated  cost 
of  $200,000. 

Wis.,  Faycheedah — State  Control  Board  plans  to  build  re- 
formatory for  women.    Estimated  cost,  $175,000. 

Wis.,  Milwaukee — Board  of  Education  will  build  two-storv 
brick  school.    Estimated  cost,  $78,000. 

Wis.,  Superior — Plans  being  prepared  by  Van  Ryn  &  De 
Gelleke,  Milwaukee,  for  three-story  and  basement  training 
school  for  State  Board  of  Normal  Regents.  Estimated  cost, 
$80,000. 

Iowa,  Mason  City — A.  L.  Rule  contemplates  seven-story 
business  building.    Estimated  cost,  $200,000. 

Iowa,  Nevada — Citizens  voted  $90,000  bonds  for  new  school 
and  for  remodeling  high  school. 

Iowa,  Rock  Rapids — Bids  will  be  received  until  9  a.m.,  Oct. 

18,  by  E.  J.  Riegel,  County  Audr.,  for  three-story  and  base- 
ment court  house.    Joseph  Schwartz,  Sioux  Falls,  S.  D.,  Arch. 

Iowa,  Waterloo — Sacred  Heart  Church  Congregation  con- 
templates parochial  school.    Estimated  cost,  $50,000. 

Kan.,  Wellington — Construction  of  $50,000  Y.  M.  C.  A. 
building  contemplated.    G.  A.  Holliday,  Secy. 

Kan.,  Wichita — Board  of  Education  contemplates  school 
Estimated  cost,  $100,000. 

Neb.,  Clearwater — Bids  will  be  received  until  noon,  Oct. 
12,  by  F.  F.  Hansen,  Secy.  School  Bd.,  for  high  school.  R.  A. 
Bradley  &  Co.,  Hasting,  Arch. 

Neb.,  Hastings — Bids  will  be  received  about  Oct.  15  by 
C.  W.  Way  Co.,  Arch.,  Hastings,  for  four-story,  44xl20-ft. 
moving  picture  theater  and  office  building  for  William  Brach. 

S.  D„  Brookings — Bids  will  be  received  until  10  a.m.,  Oct. 

19,  by  State  Board  of  Regents.  State  College,  for  four-story 
brick  dormitory  for  State  College.  Joseph  Schwarz,  Sioux 
Falls,  Arch. 

Mont.,  Butte — Bids  will  soon  be  received  by  Max  Daniels, 
Butte,  for  motion  picture  theater  for  W.  H.  Swanson,  Salt 
Lake  City,  Utah.    Estimated  cost,  $200,000. 

Mo.,  Kansas  City — Plans  prepared  by  Smith,  Rea  &  Lovitt, 
Finance  Bldg.,  Kansas  City,  for  one-story  and  basement,  49  %x 
113y2  ft.,  reinforced-concrete  building  at  14th  and  Main  St. 
for  Crow-Van  Evera  Realty  Co. 

Mo.,  St.  Joseph — Bids  will  soon  be  received  for  Junior  high 
school  at  Fourth  and  Highland  Ave.  R.  Meyer,  Lincoln  Bldg., 
Arch.     Estimated  cost,  $125,000. 

Mo.,  St.  Joseph — Bids  will  be  received  until  Oct.  28  for 
three-story,  60xl20-ft.  office  building,  at  Seventh  and  Francis 
St.  for  W.  F.  Kirkpatrick,  721  Felix  St.  Walter  Boschen, 
Tootle-Lemon  Bank   Bldg.,   Arch.     Estimated   cost,  $50,000. 

Mo.,  St.  Louis — City  plans  election  to  vote  on  $450,000  for 
industrial  school  and  tuberculosis  hospital. 

Mo.,  St.  Louis — Columbia  Novelty  Co.  secured  site  at  12th 
and  Clinton  St.  and  will  build  motion-picture  theater. 

Ark.,  Pine  Bluft' — Frank  Blaisdell,  Little  Rock,  preparing 
plans  for  Catholic  Church.    Estimated  cost,  $50,000. 

Tex.,  Corsicanna — Contract  awarded  to  J.  C.  JOPLIN  & 
PRO.,  Beatty  Bldg.,  Houston,  at  $70,658,  for  dining  hall  for 
State  Orphans'  Home.  Noted  Sept.  23. 


Tex.,  Dallas — Edgar  Zielian,  Dallas,  preparing  plans  for 
apartment  hotel.    Estimated  cost,  $500,000. 

Tex.,  El  Paso — Plans  being  prepared  by  Gibson  &  Robert- 
son, Arch.,  for  building  for  Mt.  Franklin  Country  Club  near 
El  Paso.     Estimated  cost,  $40,000. 

Tex.,  El  Paso — Plans  being  prepared  by  Trost  &  Trost 
El  Paso,  for  nine-story,  30xl40-ft.  reinforced-concrete  hotel 
for  Z.  T.  White.  Bids  will  be  received  about  Jan.  1.  Estimated 
cost,  $150,000. 

Tex.,  Lubbock — (Official) — Citizens  voted  in  favor  of  $100  - 
000  bonds  for  court  house.  E.  R.  Haynes,  County  Judge 
Noted  Sept.  9. 

Tex.,  Marlin — Citizens  voted  in  favor  of  $120,000  bonds  for 
high  school  and  sewer  system. 

Tex.,  Nacogdoches — Bids  will  be  received  until  Oct.  12  by 
F.  H.  Tucker,  Pres.,  Bd.  of  Education,  for  high  school  and 
addition  to  ward  school.  Estimated  cost,  $45,000.  Noted 
Sept.  9. 

Tex.,  San  Angelo — C.  H.  Powell  and  associates  plan  new 
hotel.    Estimated  cost,  $200,000. 

Okla.,  Norman — Bids  will  be  received  until  Oct.  27  for  four- 
story  and  basement,  60xl20-ft.  science  hall  for  University  of 
Oklahoma.  J.  W.  Hawk  and  J.  O.  Parr,  Oklahoma  City,  Archs. 
Estimated  cost,  $100,000.    Noted  Aug.  12. 

Arte.,  Flagstaff — Bids  will  soon  be  received  for  dormitory 
at  Northern  Arizona  Normal  School  by  Normal  School  Board. 
Estimated  cost,  $48,000. 

Wash.,  Seattle — Plans  being  prepared  by  J.  Kingsley,  Arch., 
1260  Empire  Bldg.,  for  addition  to  Seward  School  for  Board 
of  Education. 

Wash.,  Seattle — Bids  being  received  for  two-story  and 
basement  settlement  home  for  Council  of  Jewish  Women,  18th 
Ave.,  S.  and  Main  St.  Marcus  B.  Pretica,  Pantages  Theater 
Bldg.,  Arch.     Estimated  cost,  $50,000. 

Wash.,  Seattle — Bids  will  be  received  until  Oct.  27  by  Board 
of  Regents,  University  of  Washington,  for  university  build- 
ing.    Estimated  cost,  $150,000. 

Ore.,  The  Dallas — Masonic  Lodge  will  rebuild  temple  which 
was  recently  destroyed  by  fire.    Estimated  cost,  $100,000. 

Calif.,  Los  Angeles — J.  Martin  Haenke  &  Co.,  Van  Nuys 
Bldg.,  preparing  plans  for  additional  buildings  for  Hunting- 
ton School  for  Girls,  Oneonta  Park.  Florence  and  Mary 
Housel,  owners. 

Calif.,  San  Francisco — Cogswell  Polytechnic  College  will 
rebuild  its  building  at  26th  and  Folsom  St.  Estimated  cost, 
$105,000. 

Calif.,  Ventura — Bids  will  be  received  until  noon,  Oct.  18, 
by  W.  F.  McClure,  State  Engr.,  Sacramento,  for  two  cottages 
and  detention  building  at  California  School  for  Girls. 

Out.,  Scarborough — Scarborough  Township  will  build 
school.    Estimated  cost,  $40,000. 

Ont.,  Toronto — Board  of  Education  plans  school  on  Bledhill 
Ave.     Estimated  cost,  $55,395. 

Ont.,  Toronto — Canadian  Pacific  Rv.  Co.  will  build  station 
at  North  Toronto.  Estimated  cost,  $125,000.  J.  T.  Arundel, 
Toronto,  Supt. 

Ont.,  Toronto — Standard  Oil  Co.,  represented  in  Canada  by 
Imperial  Oil  Co.,  will  build  eight-story  office  building  at 
Church  and  Court  St. 

Out.,  Toronto — Board  of  Education  granted  permit  for 
school  on  Bartlett  Ave.     Estimated  cost,  $52,900. 

Alta.,  Cardston — Citizens  will  build  school.  Estimated 
cost,  $50,000.    James  W.  Low,  Treas. 

Bids  In  and  Contracts  Awarded 

N.  H.,  Jaffrey — Contract  awarded  to  McNALLY  BUILDING 
CO.,  Gardner,  Mass.,  at  about  $40,000,  for  high  school. 

N.  H„  Portsmouth — Contract  reawarded  to  LORD  &  PER- 
KINS, Berwick,  Maine,  at  about  $50,000,  for  2% -story  brick 
children's  home  for  Chase  Home  for  Children.    Noted  Sept.  16. 

Mass.,  Brighton — Contract  awarded  to  McGAHEY  O'CON- 
NOR, Main  St.,  Cambridge,  at  about  $200,000,  for  two-story 
and  basement,  87xl52-ft.,  brick  school  for  St.  Anthonys 
Church. 

Mass.,  Dorchester — Contract  awarded  to  JOSEPH  M. 
DOLAN,  194  Sydney  St.,  Cambridge,  for  parochial  school  for 
St.  Georges  Church. 

Mass.,  Easthampton — Contract  awarded  to  H.  WALES 
LINES  CO.,  Meriden,  Conn.,  at  about  $175,000,  for  dormitory 
and  service  building  for  Williston  Seminary. 

Mass.,  Gardner — Contract  awarded  to  JOSEPH  GARNEAU 
BALD  WIN  VILLE,  Pembleton,  at  $150,000,  for  two-story  and 
basement,  85xl05-ft.,  brick  store  and  office  building  for 
Robichaud  &  Mountain.  Gardiner. 

R.  I.,  Providence — Contract  awarded  to  O.  D.  PURINGTON 
&  CO.,  625  Industrial  Trust  Bldg.,  at  about  $80,000,  for  altera- 
tions to  store  for  M.  Misch,  Misch  Bldg.,  Providence. 

R.  I„  Providence — (Official) — Contract  awarded  to  NOR- 
CROSS  BROS.  CO.,  Worcester,  Mass.,  for  Central  Baptist 
Church  at  Wayland  and  Lloyd  Ave.  Estimated  cost,  $150,000. 
Noted  Sept.  23. 

N.  Y„  Cortland — Contract  awarded  to  MITCHELL  REY- 
NOLDS  CO.,   Binghamton,    at    $10,000,   by   Cortland  Carriage 

Coods  Co. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — 
Contract  awarded  to  EDWIN  OUTWATER,  INC.,  IS  East  41st 
St.,  New  York,  at  $150,000,  for  seven-story,  75xl00-ft.  storage 
building  for  Kirkman  Sons  Co. 

N.  J.,  Newark — Contract  awarded  to  HEDDEN  CONSTRUC- 
TION CO.,  at  about  $60,000,  for  two-story  office  building  at  773 
Broad  St.  for  Prudential  Insurance  Co. 

Penn.,  Philadelphia — Contract  awarded  to  ABEL  BOTTOMS 
&  SONS  CO.,  41  South  15th  St.,  at  $60,000,  for  three-story  and 
basement,  32x65-ft.  school  at  30th  and  Gordon  St.  Noted 
Sept.  23. 
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r.^Jr£nn"  Overside — Contract  awarded  to  L  H  PECHT  & 
f^A^iS^V"  tW°-St0ry'  "xl30-»-  ^ffiory 

Memorial  Dispensary  at  Madison  St.  and  Rutland  Ave  for 
Hebrew  Hospital.    Estimated  cost,  $40  000 

Co"''  NotTd  Sepf'fo""-  ClUb  h°US^  f°r  Fi'e"tont  Till7|0Rubber 

IMS.11  S&Uff3?>&-Jf>lftZ  it"*    °hi°  B»1Mi«^- 

STR?rTTnMmaB9ds«C?!,t'?c,t,  awarded  to  REAUGH  CON- 
i  2835  East  51st  St-  Cleveland,  at  $45,000  for 

office  and  warehouse  at  East  79th  St.  and  St.  Clair  Ave  for 
White  Sewing-  Machine  Co.    Noted  Sept.  16. 

Ohio,  Columbus— Contract  awarded  to  AUGUST  ROEHR 
Bucyrus  at  about  $40,000,  for  two-storv  addition  to  Indian  oil" 
Methodist  Episcopal  Church  at  1887  Summit  St.  ^naianoia 

Ohio,  Dayton — Bids  were  received  Sept.  16  by  Board  of 
follows-0"!  f0Ar]hLT?"  R°ry  a(*ditio"   to  Steele   High  School  as 

Ho  n,vtn  B*e//ynnDayti,n^$49'575;  Structural  Con- 
$44  743  Dayton,    $46,900,    and    Ernest    Kroemer,  Dayton, 

STT?T^TnMb^00^"-;Corltract  awarded  to  FRANKLIN  CON- 
STRUCTION CO.,  Columbus,  at  about  $40,000,  for  school. 

\  ^nvM|te^benviUe7r(0fficjal)—  Contract  awarded  to  JAMES 
A.  COYNE.  Steubenville,  at  $63,107,  for  school.    Noted  Sept  2 

HOMFR**  f££fdT  vR^pidsr-A0fllSial>—  Contract  awarded  to 
HOMER  &  KELLY,  Grand  Rapids,  at  $88,293,  for  armorv  for 
Grand  Rapids  Battalian.    Noted  Sept.  26.  y  101 

i  ,IU,v  *Jbions — Contract  awarded  to  N.  S.  INKERD  Bedford 
Board    ?    '  °9'  f°r  three-st°ry  and  basement  sc^ol  by  School 

„.S,S"  Monroe — Contract  awarded  to  WAGNER  &  BAU- 
scho^L    Monroe'   at   $53>835-    f°r   two-story,    7 6x1 15 -ft.  brick 

Iowa,  Des  Moines— Board  of  Education  awarded  contract 
^^KoO6.11       bUildins  to  CHARLES  FRANKLIN,  Iowa  City! 

OONSTRTirT'lnN  S*"^!;— Contract  awarded  to  STANDARD 
Kil L    N™d  Aug P°9.   MlnneaP°hs'    Minn-    at    $61,000,  for 


1„I""\  Waterloo— Contract  awarded  to  M.  BLITSCH  for 
137xl50-ft  warehouse  at  Center  St.  and  Fairview  Ave  for 
Iowa  Real  Estate  and  Investment  Co.    Estimated  cost,  $30,000. 

Minn.,  Maynard— Contract  awarded  to  EMIL  JOHNSON 
¥<£  tei$  *  *40.°°0.  for  three-story  school.  Noted 

ti^nn*^  G'asS»w— Contract  awarded  to  G.  W.  Bell,  at  about 
$75,000,  by  Rundle  Land  &  Loan  Co.  for  three-story  90xl30-ft 
brick  and  concrete  business  building-  on  Second  Ave 

STKTTOTTn??m  !?1i£y^?0ntraC^awarded  to  POCEL  CON- 
slKUCIION  CO.,  515  Reliance  Bldg.,  for  five-story  reinforced- 

410  East  NihthSt  °ak  St'  f<M'  Soutl™t  News  Co., 

STIvPp^om  T"lsaT— Contract  awarded  to  CHRISTOPHER  & 
SIMPSON,  St.  Louis,  Mo.,  at  about  $250,000,  for  ten-storv 
building  at  Fourth  and  Boston  St.  for  S.  Gallais. 

BOyVAamHNMAR,^,r  Lake— (Official)— Contract  awarded  to 
&27  nnn  h^"  cS?0^0  C?"  /anama  Bldg-.,  Portland,  Ore.,  at 
Minded0'  ^otf^Sep?0?^  °f  C°ntr01  f°r  bUUding  f°V  Feeble 

Wash.,  Seattle— Contract  awarded  to  A.  W.  QUIST  Hoge 
Bldg-.  at  about  $55,000,  for  four-story,  4 5x1 08 -ft  business 
Noted  J0uly  2U9get  SOUnt  NeWS  C°-  at  Sec0nd  a"d  Virginia  St 

^T?^^h^MV^nCOUVer_:(Prfficlal>—  Contract  awarded  to  S.  C. 
ERICKSON  Tacoma,  at  $58,654,  by  Board  of  Control  Olvmpia 
for  state  school  for  blind.    Noted  Sept.  16.  '  ' 

Calif,,  Oroville — Contract   for  Hall   of   Records   for  Butte 

SKrS^SKS&S  KTJ.FiT  BUILDING  &  ENGINEERING 

CONaTRTTOSTTCONme^0~f0ntl-aCt  yarded  to  W.  E.  KIER 
DifVn  ft  lS  Amer'.can    National    Bank    Bldg.,  San 

ing  Department  patients  cottages  at  State  Engineer- 

STRT^^tT^t0^0^?011^^^  awarded  to  PETER  LYLE  CON- 
STRUCTION CO.,  Montreal,  Que.,  for  Union  Station  on  Front 
St.      Estimated  cost,  $3,000,000.    M.  Griffiths,  Supt 

The  Austin-Western  Road  Machinery  Co.,  with  general  of 
^tefiI%thM  £ar£?n  Blds-  Chicago,  111  ,  has  opened  an  office 
at  314  Bulletin  Bldg.,  Philadelphia,  Penn.    E.  M  TerwiHiSer 
has  been  placed  in  charge.  wullger 

M  vheoA,ner,ican  locomotive  Co..  30  Church  St.,  New  York 
J\  G  Hobbj%  IS?  5^SS^*a  B°ard  °f  DireCt°rS 

beereretenntTyaI  ^^fSsi^  V^ 

offices  at  550  Century  Bldg.     The  company* will  sell  materials 

xecmeILWrklPZfi^)WOr)k  a"d  Us  «P<*»S  department  win 
execute  work  under  contract  or  supervis  on  on  all  classes  of 

W  atirr?£,r,nfr  co"struction  in  general  building  operations 
PmF«  Collingsworth,  formerly  on  the  engineering-  staff  of  the 

Vtei^-^^^^0^1""10"  at  New  York  CUy,  is 
vice  fres.  ana  den.  Mgr.  of  the  company. 

PhiTadelnh^°Ppnn01  f  3640  North  Lawrence  St.. 

fvfl  i  •      ' ■« ?  ? n •  ■  has  recently  purchased  the  business  of 

an^i  ^lmg  Machine  Works,  manufacturers  of  tool  Sera 
and  will  continue  the  businesss  after  a  reorganization  ' 


RECLAMATION   PROJECTS   FOR  191« 

The     funds    apropriated     by     Congress     for  reclamation 
projects  during  the  fiscal- year  1916  have  been  apportioned  t 
of  6  .Viao"9°4U8S834' %eotV„y  the  hRec^matiofa  Service  Whe' amount 

oi-  *iu,a4»,8^4.bU.  To  each  proiect  has  been  allfitturi  th.. 
SmW  °f  m?uney  necessary  to  carry  on  this  wof-k  economi- 
cally during  the  period  from  July  1  1915    to  June  30   1918  as 

Ariz-Calif^1 Mfi^SSf  PA°?ec\-  Ar"«?"  ? 5 37, 054;  Yuma'  project 
aiiz  L.alit.,    $659,560     Orland    project,    Calif      $70  195  •    Or-,  nr 

rf75e/^PrRJe-Ct'  C0l°-  W61.284;  Uncompahgi-e  project  Colo 
Iolrio  ^MiM-1"^6^'  IdaTh0,  ^•039,943;  Minidoka  project: 
J4?B  ?i,"r2vA  =  J.ackson.  Lake  Enlargement.,  Idaho- Wyo. 
Mont  J18flSnM^yi.?r0ject'  Fan-  51.592;  Huntley  project 
Storage  Mont  '  ^479  ^%  Project,  Mont.,  $422,322;- St  Mary 
T  nwor  vJn  V  *473'852;  sun  River  project,  Mont.,  $719  940 
™X  tYeJ1Ov.w^t0ne  project.  Mont.-N.  D.,  $46,923-  North  Platte 
JmJ  SlV  ^r&'n'272'05^  Pt'  Laramie  Unit  N  b.-Wy  . 
project  N  M  !1MC«fVr5iectl  ^ev"  *190.069;  Carlsbad 
piojecr.    in.    m.,    $102,379     Hondo    proiect     N     M      $4  098-  T?ir> 

?6roT3d8e7?Nortn'  nJS  $404'57°:  Elephant  Butte  Storage,  N.  M° 
jou/,,js/    worth  Dakota  pumping  proiect    N    D     twmi-  Tnw 

Sri-WEf^601,  -°k.la-  ?40.022;  Umatinf  project'Ore'  $294  751T 
Klamath  project  Ore.-Calif.,  $164,863;  Belle  Fourc-he  project! 
o-    JJ.,    $14J,949,    Strawberry    Vallev    proiect     TTtnh     tU?  qjj: 

?5k5a„n7°^anv  Pf°3eC%  Wash-  «51,008T  Yakima  storage^wksh i'. 
«1  «i?Q X'  Yakima-Sunnyside  Unit,  $278,076;  Tieton  Unit,  Wash. 

Ks, S$hlO0S47O3ni50P.26JeCt-  Wy°"  $419'2&9'  V°tal  f°r  P"™^ 
nm?,n  add;tion  the  following  allotments  were  made  for  pre- 
Basii  A,^Cati^at,«?lnnSn?COTndary  Pr°jects=  CmioradoOIR,ver 
»  Pin.  Ri'?llf''--,25'°l  0;  Iron  Canon  Cooperation,  Calif., 
5«x  }s  Rlvei'  cooperative  work,  Calif.,  $25;  Shasta  Countv 
woVWaHf  TK°nr.kn    Calif-.«0<>;.  Lassen   cllunty  cotperative 

o  '  V allf-.  »50,_General,  investigations,  Calif..  $5,000-  Walker 
Orr  $7  50nStlTf.at^On^'-  Nevi'  $50:-  Columbia  River  ' cooperation, 

orT'-fi  '  Pecos^.River  Investigation,  Tex.,  $900;  unallotted 

pOrojl?tesClfl$50,000VeStlSatlOnS'  ?11'325-  Total  for  -oondary 
PjMHiwf1,  19i5'  u.thV'f  were  available  for  immediate 
7ko  ia  £1  from  !h?  bond  loan  and  reclamation  fund  $10  198  - 
tn  V,L?ne  expected  accretions  to  the  fund  from  July  1;  1915, 
-June  Si),  1915,  will  bring  this  amount  up  to  $17,198,769.44. 

CATALOG  NOTICES 

let  BUASnniftU^'',w?S\Dies<el  En&ine  Co.,  St.  Louis,  Mo.  Pamph- 
niPQoi  (Wis.)  water  works.     Combined  filtration  and 

Diesel  engine  pumping  station.    Illustrated,  20  pp.,  7x10  in 

woWtettv!auer;  Bros-  99  °ak  St.,  Buffalo,  N.  T.  Circulars 
trtted  Shaped  mlxers  f°r  concrete,  mortar  or  plaster.  Illus 

A.  D.  Granger  Co.,  90  West  St.,  New  York  Bulletin  No 
PP. ,  8x10%  ^ternally  fired  wat«r  tube  boi!e?s  Illustrated,  li 
tii  Su'liYan.  Machinery  Co.,  122  South  Michigan  Ave..  Chicago 
24  PP    exI'Tn.    °-   72'     SuIlivan   dri11   sharpener.  iilustratld! 

lr„>-TT?e  ?,rown  H?isting  Machinery  Co.,  Cleveland,  Ohio  Cata- 
PP  ,  Vx9  ?nownhoist  transfer  cars  and  larries.    Illustrated?  32 

Riaw'aTo  ?*fel   Construction   Co.,   Pittsburgh,   Penn  Folder 
Blaw  steel  forms  for  concrete  construction  Illustrated 

Detroit  Steel  Products  Co,  Detroit,  Mich  Catalosr  T  uminn 
S%xll  in    windows-  doors  a"d  Partttl™"llta^^L«miS! 

BoolhewE1Te0tl'iC  Storage  Battery  Co.,  Philadelphia,  Penn  Hand 

Kel^^mor^  cConcreYteUnfl!u0s7r'a'te0dhi302  pp^S 
«™  B^Ull?tln-  Fireproof  floors  and  bearing  part?ti'6ns%  of 
pressed  steel  construction.    Illustrated,  16  pp  ,  8%xll  °S 

Morse  Chain  Co    Ithaca,  N.  Y.    "Chain  of  Evidence"  Pub 

6x9  in"        '    14"     LarSe   P°Wer   DHves-     Illustrated     20  pp.; 


Austin  Bros.,  Dallas,  Tex.  Catalog-  and  Handbook  Road 
making  machinery,  steel  bridges,  structural  steel  metal  cul 
verts,  tanks,  etc.    Illustrated.  280  pp.,  4V2x7  in 

Robert  W  Hunt  &  Co..  2200  Insurance  Exchange  Chica°o 
111.  ,  Series  of  Booklets.  Specifications  for  highway  hV-  ?K' 
paving  brick  Portland  cement,  adopted  bv  the  American 
Society  for  Testing  Materials.  Specifications  for  c.^osoted 
wood  blocks,  adopted  by  the  Association  for  Standkrdizino- 
Paving  Specifications.     Specifications  for  steel  rails  8 

American    Well    Works,    Aurora     III      Rulletin    wn  in 

tfaVeldo,d%o;pc,o^lco^i^inLar^e  cap'acity  ££™u?°-m£ 
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RAPID  TRANSIT  SYSTEM — NEAV  YORK,  N.  Y. 
Section  Nos.  1  and  3,  Route  Nos.  36,  37  and  50 


Bids  were  received  Aug.  3  by  the  Public  Service  Commis- 
sion for  the  construction  of  the  station  finish  on  Route  No.  50 
of  the  Queensboro  Subway  extension,  and  Section  Nos.  1  and  3, 
Route  Nos.  36  and  37,  of  the  Corona  Elevated  R.R.,  from:  (A) 


5000  lin.ft.  stairways,  wood,  street  to  mezzanine  

5700  lin.ft.  stairways,  wood,  mezzanine  to  platform  

3400  lin.ft.  stairways,  iron,  mezzanine  to  platform  

1350Jsq.ft.  stair  landings,  wood,  straight  (street  to  mezzan- 
ine)   

320  sq.ft.  stair  landings,  wood,  offset  (street  to  mezzanine) 

1250  sq.ft.  stair  landings,  mezzanine  to  platform  

650  lin.ft.  straight  or  offset  with  checkered  steel  plate 
(mezzanine  to  platform)  

31  tons  steel  column  hangers,  etc.,  supporting  stairs  

1300  sq.ft.  concrete  street  landings  

40  eu.yd.  concrete  foundations  for  columns  

25  concrete  or  brick  manholes  

15  cu.yd.  rock  excavations  

9600  lin.ft.  oak  handrails  

6800  sq.ft.  canopies  over  stairways  

30  canopies  over  street  landings  

67,400  sq.ft.  canopies  over  side  train  platform  

48,600  sq.ft.  canopies  over  island  train  platform  

36,100  sq.ft.  special  over  side  platform  (concrete  station)  - 

2000  lin.ft.  type  "A"  railing  stairs,  street  to  mezzanine.  .  . 

900  sq.ft.  type  "B"  grille  railing  on  stairs  

150  lin.ft.,  type  "C"  railing  :  

50  lin.ft.,  type  "D",  railing  

2500  lin.ft.,  type  "E,"  railing  around  stair  wells  

1050  lin.ft.,  type  "F,"  low  level  railings  

5S00  sq.ft.,  type  "G,"  high  railing  

3550  lin.ft.,  type  "K,"  train  platform  railings  

70  additional  high  posts,  2\  in.  tubing  

360  lin.ft.,  pipe  railings  

40  metal  screens  for  stove  recesses  

325  lin.ft.,  type  "L,"  level  railings  :  

1500  lin.ft.,  type  "M,"  service  railings  

6300  lin.ft.,  type  "N,"  railings  on  concrete  st  ructures  

4700  lin.ft.  wind  screen  drop  sash  on  train  platform  

320  sq.ft.  wind  screen,  fixed  or  swing  sash,  including  stair- 
way   

10,800  sq.ft.  wind  screen  drop  sash  along  side  track 
Queensborough  Bridge  platform  

235  standards  on  railings  on  train  platforms  

25  free  standing  standards  on  island  train  platform  

12  standards  on  concrete  railings  on  train  platform  

132,200  sq.ft.  wood  floors  on  train  platforms  

12,800  sq.ft.,  8-in.  concrete  slab  floor,  including  water 
proofing,  etc  

230  sq.ft.,  ll  j-in.  concrete  slab  floor,  including  water  proof- 
ing, etc  

100  cu.ft.  non-encasing  columns,  beams  and  girders  

280  cu.ft.  concrete  copings  

250  sq.ft.  additional  cement  finish  on  concrete  as  required, 
section  148  

1725  lin.ft.  platform  edge  construction  supported  on  street 
angles  

350  lin.ft.  platform  edge  construction  supported  on  wood 
facia  

100  sq.ft.  water  proofing  protective  concrete  wood,  etc., 
existing  concrete  slabs  

27,200  sq.ft.  asphalt  floor,  including  wood  floor  

4140  sq.ft.  18-in.  concrete  slab,  3-in.  finish  

100  sq.ft.  11  ^-in.  concrete  slab,  3-in.  finish  

7800  sq.ft.  cement  wainscot  or  base  

27,500  sq.ft.  concrete  track  floor  over  mezzanine,  including 
water  proofing  rods,  etc  

250  sq.ft.  flooring  for  passageways  

300  ferrules  for  mezzanine  roof,  including  flanges  

20  trap  doors  or  scuttles  

Concrete  water  proofing  mezzanine  and  track  floor,  west 
side  station,  section  295  (lump  sum)  

80,000  sq.ft. ,  3-in.  cement  floor  finish  

29,000  sq.ft.  external  walls  of  mezzanine  and  stairways.  .  . 

9200  sq.ft.  external  walls  of  mezzanine  and  stairways  

20.000  sq.ft.  wood  partitions,  including  doors,  windows  I 
sheathing  

1000  lin.ft.  copper  cutters  

330  lin.ft.  low  sliding  gates  

85  lin.ft.  high  sliding  gates  

15  lin.ft.  folding  gates  

15  lin.ft.  high  swing  gates  

18  exit  turnstiles  _  

30  gate  controls  '  

55  gate  posts  and  cross  frames  

10  floor  boxes  (additional)  

800  lin.ft.  H-in.  galvanized  w.i.  pipe  for  gate  robes. .  . 

6600  lin.ft.  3-in.  corrugated  galvanized  iron  leaders  

240  lin.ft.  13-in.  c.i.  leaders  in  place  

90  lin.ft.  3-in.  w.i.  leaders  in  place  

1800  lin.ft.  133-in.  wi.i.  leaders  in  place  

460  lin.ft.  3-in.  copper  leaders  in  place  

1650  lin.ft.  smoke  flue  from  stove  recesses  in  place  

215  lin.ft.  smoke  flue  protectors  on  platforms  

2  tons  steel  framing  shapes,  connections  

15  tons  riveted  steel  girders,  columns  and  brackets  

459  lb.  steel  for  expansion  joints,  street  connect  ing  stations 

200  lin.ft.  steel  ladders  

60  sq.ft.  steel  ladders,  platforms  

7000  drill  holes  in  steel  existing  structure  

350  sq.ft.  frames  for  enameled  signs  on  mezzanine  

4  frames  and  reflectors,  Type  "A,"  illuminated  sign  on 
brackets  attached  to  columns  

940  sign  frames  on  train  platform  railings  

50  sign  frames  suspended  from  canopies  

25  sign  frames  illuminated  N.  Y.  I.'s  train  platform,  in- 
cluding seat  

4600  sq.ft.  enameled  sign  plates  

20  frame  and  reflectors,  type  "B,"  illuminated  sign  on 
brackets  attached  construction  structure  

26  sign  frames,  illuminated  N.  T.  I.s'  platform,  including 
shields  

7000  sq.ft.   non-slip  treads  without  wood  blocks  and 

anchors  

3000  sq.ft.  non-slip  treads  with  wood  blocks  and  anchors 

1350  sq.ft.  stamped  sheet  steel  in  booths  on  mezzanine  

50  sq.ft.  metal  lath  without  steel  furring  
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Snare  &  Triest  Co.,  233  Broadway,  New  York;  (B)  Marble 
Arch  Co.,  216th  St.  and  Broadway,  New  York.  The  item  bids 
were  as  follows: 

3200  sq.ft.  metal  lath  with  steel  furring  

2,  type  "B,"  ticket  booths  in  place  

6,  type  "BB,"  ticket  boot  hs  in  place  

5,  type  "D,"  ticket  booths  in  place  

4,  type  "E,"  ticket  booths  in  place  

4,  type  "G,"  ticket  booths  in  place  

4,  type  "KK,"  ticket  booths  in  place  

475  lin.ft.  oak  seats  in  waiting  rooms  

70  doors,  type  "GG,"  for  toilet  stalls  

200  hardware  doors  to  toilet  room,  waiting  room  and 

closets  

25  hardware  permanent  enclosures  between  stations  

270  double  hung  sash  

675  casement  sash  in  mezzanine,  except  in  ticket  booths .... 
100  casement  sash  in  ticket  booths  enclosed  and  enclosure 

between  stations  

320  sliding  sash  

2750  drop  sash  

220  hinged  sash  (top  and  bottom)  

62  toilet  stall  doors,  type  "G"  

69  doors  to  panel  boards  and  switch  board  boxes  

40  vent  doors  

10  on  swing  doors  for  transformer  columns  under  t.  p  

110  additional  hardware  door  checks  

100  door  stops  ;  

60  rubber  covered  chains  

60  push  plates.  

60  door  pulls  

100  kick  plates  .'  

100  push  bars  

130  casement  sash  adjusted  for  single  sash  

120  casement  sash  adjusted  for  gang  of  2  sash  

10  casement  sash  adjusted  for  gang  of  3  sash  

20  casement  sash  adjusted  for  gang  of  4  sash  

20  casement  sash  adjusted  for  gang  of  5  sash  

35  casement  sash  adjusted  for  gang  of  6  sash  

45  window  guard  rods  

4670  sq.ft.  plaster  coat  on  mastic  and  second  coat  on 

metal  lath  

1850  sq.yd.  first  or  scratch  coat  on  metal  lath  

2500  sq.yd.  stucco  finish  on  soffits  and  sides  of  stairways 

at  concrete  station  

290  cu.ft.  common  brick  

13,300  cu.ft.  hollow  terra  cotta  tile  

36  concrete  stove  recess,  including  all  appurtenances  ex- 
cepting metal  screen  

3830  sq.ft.  5-in.  glass  wainscoting  and  trim  on  walls  

775  sq.ft.  2-in.  glass  pipe  chamber  partitions  

85  sq.ft.  2-in.  glass  shelves  

1470  sq.ft.  2-in.  stall  partitions  

230  sq.ft.  1-in.  glass  floor  slabs  

760  lin.ft.  curved  corners  and  angles  of  glass  

60  sq.ft.  soapstone  wainscoting  and  trim  on  walls  

280  sq.ft.  soapstone  pipe  chamber  partitions.  

50  sq.ft.  soapstone  shelves  

190  sq.ft.  stall  partitions  

20  sq.ft.  soapstone  floor  slabs  

30  lin.ft.  curved  corners  and  angles  of  soapstone  

8650  sq.ft.  copper  covered  walls,  including  windows  and 

1  doors  

10,000  sq.ft.  crimped  galvanized  iron  on  walls  and  ceilings. 

140  sq.ft.  galvanized  wire  screens  

3650  sq.ft.  concrete  floor  with  cement  finish  

10  galvanized  iron  roof  vents  

4000  sq.ft.  roof  

200  lin.ft.  copper  gutters  

875  sq.ft.  partition  walls  

180  sq.ft.  wood  floor  

23,000  cu.ft.  portable  enclosures  between  stations  

600  sq.ft.  wood  flooring  passageways  adjusted  to  enclosure 
50  wood  ladders  end  of  platforms  

71  plumbing  fixtures  for  water  closet  bowls  

50  lavatories  in  stations  

6  lavatories  in  enclosures  between  stations  

54  urinals  

28  slop  sinks  

8  floor  drains  

Rough  plumbing  work  complete,  all  st  ations  (lump  sum) .  . . 
Rough  plumbing  work  complete,  all  enclosures  between 

stations  (lump  sum)  

170  c.i.  work  in  toilet  rooms  and  portable  clothing  posts. .  . 

420  lin.ft.  top  rails  

10  wall  flanges  

40  regulation  faces  and  frames  in  pipe  chamber  partitions. . 

15  c.i.  vent  louvres  in  wfalls  of  portable  closets  

7500  lb.  glass  and  soapstone  steel  supports  

75  coat  and  hat  hooks  in  toilet  rooms  

52,100  lin.ft.  electric  conduits,  j-in  

5600  lin.ft.  electric  conduits,  1  in  

6400  lin.ft.  electric  conduits,  1  \  in  

1970  lin.ft.  electric  conduits,  2  in  

100  lin.ft.  electric  conduits,  2\  in  

100  lin.ft.  electric  conduits  3  in  

1750  lin.ft.,  f-in.  flexible  conduit  

5  place  porcelaine  ferrules  in  extended  masonry  walls .... 
10  place  prcelaine  ferrules  in  extended  masonry  walls, 

other  than  masonry  walls  

4250  c.i.  outlet  boxes  

38  6  in.  x  6  in.  x  6  in.  c.i.  pull  boxes  

12  12-in.  x  12-in.  x  6-in.  c.i.  pull  boxes  

18  18-in.  x  12-in.  x  6-in.  c.i.  pull  boxes  

2  24-in.  x  18-in.  x  6-in.  c.i.  pull  boxes  

75  6-in.  x  6-in.  x  4-in.  c.i.  pull  boxes  

15  13-in.  x  20-in.  x4-in.  c.i.  pull  boxes  

20  c.i.  heater  boxes  

2  25-in.  x  60-in.  by  5J-in.  steepanel  board  box  

31  25-in.  x  48-in.  x  5J-in.  steel  panel  board  box  

22  25-in.  x  36-in.  x  5 J-in.  steel  panel  board  box  

12  25-in.  x  24-in.  x  5J-in.  steel  panel  board  box  

2  steel  switch  board  boxes  

184,400  sq.ft.  painting,  2-coat  work  on  plaster  and  cement 

surface  


Extended  totals.'.   $609,885  $735,930 
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SEPTEMBER  BUILDING  OPERATIONS 

Reports  for  building  operations  during-  the  month  of  Sep- 
tember show  a  wonderful  increase  over  the  same  period  of 
last  year,  the  percentage  of  gain  being  slightly  over  30%. 
The  only  section  of  the  country  in  which  no  increase  was 
shown  was  the  Western  states  and  this  no  doubt  is  due  to 
the  large  amount  of  buildings  completed  for  the  exposition 
last  year. 

In  the  Eastern  states  building  operations  for  the  first 
nine  months  of  the  year  as  compared  with  the  same  period 
of  last  year  show  a  $9,000,000  increase.  In  all  other  sections 
there  has  been  a  decline,  especially  is  this  noted  in  the 
Western  states  where  there  is  a  falling  off  of  over  $34,000,000. 

In  the  following  table  is  given  the  estimated  cost  of 
contemplated  buildings  from  plans  filed  with  the  various 
building  inspectors: 

EASTERN  STATES 

Month  of  September  IFirst  Nine  Months  of  Year 
1915  1914  1915  1914 

Albany,  N  Y   $340,965  $267,325  $3,019,460  $5,323,475 

Baltimore,  Md   595,393  577,692 

Boston,  Mass.   2,582,417  546,179  18,770,726  14,815  623 

Bridgeport,  Conn   720,260  314,890  6,834,647  2  948  036 

Buffalo,  N .  Y.   987.000  761,000  9,253,000  9  260  i 

Elizabeth,  N.  J   93,834  72,309  875,423  1051622 

Hartford,  Conn   349,250  129,010  4,083  878  3  000356 

HobokenNJ.    9,080  10,000  575,044  740  727 

Jersey  City,  N.  J   224,112  154,467  3,775  617  2,974  116 

Newark,  N.  J.    662,458  231,660  6  457  568  8  671  940 

New  Bedford  Mass   462,550  462,225  2  797  104  2  515027 

vSZ  fork  n.yT::.':::     M7M"    431'610   5,574,822  Msm 

Sron,x,   1,224,800  1,156,300  20,555,050  18,439  268 

Sr"**1?? 3,495,913  3,206,660  14,445  620  33099510 

Manhattan   3,739,850  5,109,050  54  732  150  39  600  090 

Queens    1,330,175  1,172,540  16  129  186  15  216  085 

Passaic,  N  J   96,162  20,860  870  522  774  164 

pS-fTf'^-  i 120'581  72'783  1.221,424  1,373  198 

Philadelphia,  Penn   4,731,670  1,811,250  31  451  625  30  221  630 

Portland,  Maine   122,850  25,020  1  270  129  971  615 

Reading,  Penn   62,875  47  150  88^ \r\ft  1  non'^n 

Rochester  N^Y   564,'84H  666,554  6  7'5?0  636 

Springfield  Mass   312,510  255,016  4,418,549  4  281  205 

Syracuse,  N.Y   302,315  219,085  3  301  757  2  199  540 

Utica,  N.  Y    ,78,565  215,525  1  587,655  1  332  570 

Worcester,  Mass   592,735  18L115  3,572,m  ^^SUSS) 

S-Totals   $25,281,664  $18,117,275  $223,312,272  $214,787,850 

SOUTHERN  STATES 

Month  of  September    First  Nine  Months  of  Year 

1915  1914            1915  1914 

Atlanta  Ga.                              $677,745  $170,804     $3,793,182     $4  038  536 

Birmingham,  Ala...                    157,934  162,315       1450  375  2,827860 

Ft  W^°gT'Tenn f1'165  77'387  383  963  957,007 

Ft.  Worth  Tex   69,580  72,720  870  232  1  665  533 

Houston  Tex   206,510  104,042  1,283  708  3  120049 

Louisville,  Ky   506,110  267,370  3,046,845  3  734  471 

Memphis,  Tenn   209,535  132,160  2  229  608  2  655  709 

New  Orleans,  La   315,816  159,277  2  624,290  2  329  569 

Norfolk,  Va    130,842  58,731  1  407  517  1  871  146 

Richmond,  Va    242,763  72,305  2  503  111  2817585 

San  Antonio,  Tex   164,535  188,123  A»i/,o85 

Tampa,  Fla   111,975  61,210 

Washington,  D.  C   1,850,442  390,511  9,257,581  7,702,789 

Totals   $4,694,952  $1,916,955  $28,850,412  $33,720,258 

CENTRAL  STATES 

Month  of  September  First  Nine  Months  of  Year 
1915  1914  1915  1914 

nkT^' $381,925  $267,325  $3,531,020  $3  177  530 

Canton  Ohio.    340,525  102,200  1  532  840  1  419  705 

Cedar  Rapids,  Iowa   129,000  264,000  2  346  000  1  576000 

Chicago,  111    8,569,600  4,925  900  64  811  430  63  760  710 

Cincinnati,  Ohio   1,224,130  665,608  10  996  894  7  837668 

Cleveland,  Ohio   2,356,620  2,132,970  24  890  299  21  672855 

Columbus,  Ohio   504,710  491,725  4  103  560  4  SBi?« 

IOWa 218'470  380<350  M44  490  t  650  058 

»R&MlekV;.   ...  folfd  «  Ifiiti  H  I 

|atrciy:|adn.::::::::  ^IHU    462;?|   ™    -8:  § 

«  -So5  4i  I  4 1 

S!feou!s'.™°   800,185  519,639  8,802  482  16422  715 

Tnl  H     nvmn 1,038,329  2,811,936  •    8  502  925  12  430  645 

Toledo  Ohio   701,648  360,358  6  012  947  5  263622 

Youngstown,  Ohio   164,430  459:025  ijgiT^CT  SI? 

T°taIs   $24,006,364  $17,654,139  $185,437,149  $186,136,116 


WESTERN  STATES 

Month  of  September  First  Nine  Months  of  Year 

1915  1914  1915  1914 

Denver,  Colo                            $194,260  $1,007,130 

Los  Angeles  Calif                         828,758  1,106,064  $9,212  071  $14  280  932 

Oakland  Calif                            474,203  354,262  3  773  3  4  3  635  321 

Portland,  Ore..                            299,820  309,140  4,031,852  5  770  185 

Salt  Lake  City,  Utah                   284,309  481,850  1,061  456  2  596  959 

San  Franaseo  Calif                  1,086,912  830,018  10  123  475  24  991  564 

|anttDie^'  CaW 126'347  m'231  903  294  2  684  877 

Seattle,  Wash                                471,615  547,190  4,431  780  10  517  160 

Spokane,  Wash                             145,010  42,265  957  479  3  146  633 

Tacoma,  Wash                             40,613  86,826  589,666  l  jlt'.Ut 

Totals   $3,951,847    $4,875,976    $35,084,387  $69,422,664 

RAILWAYS — STEAM  AND  ELECTRIC 
Proposed  Work 

i^^^nnecttiiUtT'Torrins'ton'  Thomaston  Traction  Co.,  recently 
ibo^t^n  ™ni5lan£  ra,1^ay  fr?,m  Torrington  to  Thomaston, 
about  ten  miles.    Hosea  Mann,  Pres. 

«0,New  Y°rk— L°ng  Island  Ry.  Co.  has  applied  to  Public 
Service  Commission  of  First  District  for  permission  to  build 
line  from  Flushing  to  Creedmoor,  about  5.4  miles  J  R 
Savage,  Jamaica,  Ch.  Engr. 

Npwevn,Xorfk_Nfew  I?rk  ,Ry-  Co-  asked  Board  of  Estimate, 
Tv      '  loro/^an,chlse  for  double-track  line  from  Central 
Park  through  86th  St.  to  Broadway. 

fr™?r£^iaTChTeSapealke.  &  °hio  R^  Co-  Plans  branch  line 
from  Elko  to  James  River  and  across  Epes  Island  B  T 
Jellison,  Richmond,  Pur.  Agt.  ' 

South  Carolina— Chamber  of  Commerce,  Sumter,  plans  elec- 
tric line  from  Sumter  to  Shiloh  to  I.  Reardon,  Sumter,  Secy, 
of  Committee,  and  R.  F.  McLellan,  Ch.  Engr. 

to  Mnnln^S?ntr?1  °f  Ge°rSia.  Ry-  P^ns  to  extend  its  line 
to  Munson,  Fla  to  connect  with  lumber  road  of  Steau-ns  & 
Culver  Lumber  Co.    C.  K.  Lawrence,  Savannah,  Ch.  Engr 

x  T^elJSesse^~S^ryeys  made  for  ProPosed  Carolina,  Greenville 
&  Northern  Ry.  between  Bristol  and  Knoxville,  via  Kingsport 
Newport  and  Sieverville. 

Kentucky — Cincinnati,  New  Orleans  &  Texas  Pacific  Ry  Co 
has  had  surveys  made  for  double-tracking  its  line  between 
Somerset  and  Flat.  Rock  and  from  Tateville  to  Greenwood 
C.  Dougherty,  Cincinnati,  Ohio,  Ch.  Engr. 

Indiana— New  York  Central  R.R.  and  city  of  South  Bend 
contemplate  an  expenditure  of  $3,000,000  for  separating  grades 
Ch    Eng"ltS  m  the  CUy'     G'  W'  Kittred^e'  New  York,  N.  Y., 

Illinois— Chicago,  Milwaukee  &  St.  Paul  Ry.  Co.  at  recent 
meeting  decided  to  electrify  all  lines  in  west  where  power 
is  available.     C.  F.  Loweth,  Chicago,  Ch.  Engr. 

Wisconsin — Chicago  &  Wisconsin  Valley  Ry.  Co.  will  com- 
plete its  line  between  Portage  and  Madison,  Wis. 

Wisconsin — Citizens  of  Ettrick  voted  $75,000  bonds  to  aid 
construction  of  Ettrick  &  Northern  Ry.  Co.  line  through 
Ettrick  and  Preston  to  line  of  Green  Bay  &  Western  Rv  C 
J.  Van  Tassell,  Whitehall,  Engr.    Noted  Sept.  9. 

Wisconsin — Illinois  Central  R.R.  plans  to  extend  its  line 
from  Champion,  Mich.,  to  Madison,  Wis.  A.  S  Baldwin 
Chicago,  111.,  Ch.  Engr. 

Minnesota— Duluth  &  Iron  Range  Ry.  Co.  will  be  extended 
to  Consolidated  Vermilion  &  Extension  Co.'s  Mud  Creek  mine 
W.  A.  Clark,  Duluth,  Ch.  Engr. 

Minnesota — Minneapolis,  St.  Paul  &  Sault  Ste.  Marie  Ry. 
Co.  contemplates  line  from  Duluth  or  Mahnomen  to  Carringtoh 
N.  D.     G.  R.  Huntington,  Minneapolis,  Gen.  Mgr. 

North  Dakota — Bids  will  be  received  until  Oct  15  by 
Haynes  Cooperative  Coal  Mining  Co.  for  material  to  lay  3.4 
miles  of  standard  gage  track  from  Haynes,  N.  D.,  to  coal  mine. 

Michigan — Oliver  H.  Lau,  Detroit,  is  back  of  movement  to 
build  electric  railway  between  Pontiac  and  Owosso. 

Montana — Great  Northern  Ry.  Co.  will  commence  construc- 
tion in  spring  of  line  in  Winnett  section.  F.  A.  Bushnell, 
St.  Paul,  Minn.,  Pur.  Agt. 

Missouri — Belleview  &  Western  R.R.  Co.,  incorporated  to 
build  a  railway  from  Graniteville  to  Belleview,  Mo.  William 
R.  Orthwein  and  Louis  Hudson,  St.  Louis,  incorporators. 

Missouri — Kansas  City  Connecting  Ry.  Co.  has  applied  to 
Supreme  Court  for  hearing  in  November  on  construction  of 
seven  miles  of  track  to  connect  trunk  lines  in  Kansas  Citv 
to  Kansas  City  stock  yards. 

Missouri — Missouri  Pacific  Ry.  plans  to  extend  its  line 
from  Hollister  south  to  beyond  Bergman.  E.  A.  Hadley,  St. 
Louis,  Ch.  Engr. 

Texas — A.  R.  Cradford.  Normangee,  and  associates  plan  in- 
terurban  railway  from  Beaumont  to  Waco,  via  Normangee, 
Madisonville,  Huntsville  and  Cold  Springs,  about  200  miles. 

Texas — Southwestern  Traction  Co.  having  surveys  made 
tor  its  proposed  interurban  railway  between  Dallas  and 
Stephenville,  via  Cleburne  and  Glen  Rose,  about  100  miles.  W. 
G.  Haack,  Temple,  Gen.  Mgr.  and  Pur.  Agt. 
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-T.  H.  Wheelis,  Chicago,  111.,  and  J.  Y.  Pearce,  Bal- 
linger,  Tex.,  are  interested  in  an  interurban  railway  between 
Ballinger  and  Robert  Lee,  via  Bronte,  about  45  miles. 

Oklahoma — Election  contemplated  by  citizens  of  Henryetta 
to  vote  bonds  for  municipal  street  car  and  interurban  line, 
about  eight  miles.  Estimated  cost,  $1S5,000.  James  Liggett, 
interested.    Noted  Sept.  30. 

Oklahoma — Sapulpa  &  Oil  Field  Ry.  Co.  has  been  granted 
franchise  and  will  build  line  14  miles  long  to  Drumright  in 
Gushing  oil  field.    S.  W.  Barnes,  Kansas  City,  Mo.,  interested. 

Colorado — Arkansas  Valley  Ry.  Co.  plans  to  connect  towns 
in  Arkansas  Valley  between  La  Junta  and  Cripple  Creek  with 
electric  line.    H.  M.  Byllesby  Co.,  Chicago,  111.,  interested. 

Utah — Alta  Consolidated  Ry.  Co.  will  build  narrow  gage 
railway  in  Utah.  H.  B.  Cole  and  George  Ford,  Salt  Lake  City, 
interested. 

Arizona — Atchison,  Topeka  &  Santa  Fe  Ry.  will  soon  award 
contract  for  branch  line  from  Seligman  to  Gagdad,  tapping 
Hillside  mining  district.  J.  A.  Jaeger,  Prescott,  Ch.  Engr. 
Noted  Sept.  16. 

California — Board  of  Suoervisors  of  San  Francisco  has 
approved  plans  for  extensioi  of  municipal  railway  from  Tenth 
Ave.  to  Golden  Gate  Park,  to  Fourth  Ave.  and  then  to  Irving 
St. 

California — Patterson  &  Western  R.R.  Co.  incorporated  to 
build  a  railway  in  Santa  Clara  and  Stanislaus  Counties.  R.  J. 
Pratt,  33S8  Clay  St.,  San  Francisco,  interested. 

California — Southern  Pacific  Co.  will  build  branch  line 
from  Adobe  Station,  Tulare  County,  to  Rocky  and  Magnesite 
Hill.    Thomas  Hood,  San  Francisco,  Ch.  Engr. 

Bids  In  and  Contracts  Awarded 

Kansas — Newton,  Kansas  &  Nebraska  R.R.  awarded  con- 
tract for  railway  from  Newton  through  Harvey,  McPherson, 
Dickinson,  Saline,  Clav  and  Washington  Counties  to  NEWTON 
CONSTRUCTION  CO.  S.  O.  Waddell,  Newton,  Ch.  Engr.  Noted 
Sept.  19. 

Wyoming — Contract  awarded  to  WATT  BROS.,  Upton,  for 
completing  railroad  grade  into  Clearmont. 

Oklahoma — Beaver,  Mead  &  Englewood  R.R.  Co.  awarded 
contract  for  extension  of  line  from  Beaver  to  Forgan  to 
BEAVER  CONSTRUCTION  CO. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

JV.  Y..  Corning — Construction  of  reservoir  to  utilize  waters 
of  Lake  Wayne  and  Lamoka  and  hydro-electric  plant  on 
shores  of  Lake  Keuka  to  furnish  electricity  to  Corning,  about 
24  miles  distant,  and  Hammondsport  contemplated.  A  dam 
will  be  constructed  on  David  Smith  farm  near  Savona  and 
electricity  transmitted  to  Savona,  Campbell,  Bath  and  other 
places.     Robert  O.  Hayt,  Corning,  Engr.-in-Charge. 

Penn.,  Bally  —  Citizens  voted  $6000  bonds  for  municipal 
electric-light  plant. 

Mil.,  Salisbury — Eastern  Shore  Gas  &  Electric  Co.,  Dela- 
ware, has  acquired  properties  of  Salisbury,  Light,  Heat  & 
Power  Co.,  Salisbury,  and  Cambridge  Gas,  Electric-Light  & 
Power  Co.,  Cambridge.  Plans  being  considered  for  extend- 
ing power  plant  and  transmission  lines. 

W.  Va.,  Hinton — Plans  being  considered  by  Virginia-West- 
ern Power  Co.  for  steam  electric  plant  near  Hinton  to  supply 
electricity  to  various  towns. 

N.  C,  Lenoir — Construction  of  hydro-electric  plant  at 
Poovey  Shoals  contemplated  by  Citizens  Light  &  Power  Co. 

S.  C,  Orangeburg — See  item  under  "Water  Works." 

Ga„  Cumberland  Springs — (Tullahoma  post  office) — Cum- 
berland Springs  Co.  contemplates  electric-light  plant. 

Ga.,  Nicholls — See  item  under  'Water  Works." 

Ga,  Summit — Citizens  of  towns  of  Summit  and  Graymont, 
Emanuel  County,  voted  $5000  bonds  for  electric-light  plant. 
Noted  Sept.  9. 

Ala.,  Gadsden — Construction  of  municipal  electric-light 
plant  contemplated.    W.  G.  Bellenger,  Mayor. 

Ohio,  Cleveland — A  site  at  East  55th  St.  and  New  York 
Central  R.R.  secured  by  Cyclone  Woven  Wire  Fence  Co.,  on 
which  they  will  build  power  block.    Estimated  cost,  $150,000. 

Ohio,  Elyria — Lorain  County  Engineering  Co.  submitted  re- 
port to  Citv  Council  estimating  cost  of  municipal  electric 
plant  at  about  $200,000. 

Ind.,  Bicknell — Company  being  organized  to  construct  light 
and  power  plant  at  Apraw  Falls.  A.  L.  Brockssmith,  inter- 
ested. 

Ind.,  Goshen — Hawks  Electric  Co.,  contemplates  new  power 
plant.     Estimated  cost,  $40,000. 

Iowa,  Ft.  Dodge — Burns  &  McDonnell,  Consult.  Engr.,  Scar- 
ritt  Bldg.,  Kansas  City,  Mo.,  preparing  plans  for  dam  in  Des 
Moines  River  in  connection  with  hydro-electric  power  plant 
for  Ft.  Dodge. 

Minn..  Bertha — Franchise  granted  to  Bottenmiller  Co.  for 
electric-light  plant  in  Bertha. 

Minn.,  Claremont — Claremont  Electric-Light  Co.,  granted 
a  franchise  for  electric-light  plant.  . 

Kan.,  Ford — Municipal  electric-light  plant  and  water  sys- 
tem contemplated  by  Commercial  Club. 

Kan.,  Havensville — Bonds  for  $S,000  voted  by  citizens  for 
transmission  line  and  electric-light  system.    Noted  Sept.  23. 

Mont.,  Terry — Franchise  granted  to  L.  H.  Gaffney  for  elec- 
tric-light plant. 

Mo.,  Bevier — Citizens  will  vote  on  bond  issue  for  improv- 
ing and  extending  lighting  system.  Estimated  cost,  $10,000 
to'  $15,000. 

Mo.,  Columbia — Capacity  of  electric-light  plant  will  be  in- 
creased. 

Ark.,  Tuckerinan — Construction  of  electric-light  plant  con- 
templated. 


'J'ex.,  Wharton — Wharton  Ice  &  Power  Co.  purchased  by 
Texas  Southern  Electric  Co.  who  plan  to  improve  same. 

Okla.,  Goltry — Election  will  be  held  to  vote  $10,000  bonds 
for  municipal  electric-light  plant. 

Okla.,  I.ahoma — Plans  being  considered  for  municipal  elec- 
tric-light plant. 

Calif.,  Orange — City  plans  municipal  electric-light  plant. 

Ont.,  Chesley — By-law  passed  for  installation  of  hydro- 
electric power  and  lighting  system.  H.  S.  Sanderson,  Town 
Clk. 

Out.,  Hensall — Town  Council  plans  to  install  hydro-electric 
power  and  lighting  systems.  Alexander  Murdock,  Town 
Clk. 

Out.,  Toronto — Northern  Ontario  Power  Co.  plans  to  in- 
crease capacity  of  plant  at  Porcupine.  Estimated  cost,  $500,- 
000. 

Bids  In  and  Contracts  Awarded 
N.  Y.,  New  York — (Borough  of  the  Bronx)  —  (Official) — T. 
Frederick  Jackson,  99  John  St.,  New  York,  at  $12,350  was  low 
bidder  for   electric  equipment   for  P.   S.  No.   48   on  Spofford 
Ave. 

N.  Y.,  New  York — (Borough  of  the  Bronx)  —  (Official)  — 
Bids  were  received  Oct.  4  by  Department  of  Education  for  (a) 
heating  and  veitilating  apparatus,  (b)  temperature  regulat- 
ing (c)  boilers  ind  forced  draft  apparatus  and  (d)  electric  ash 
hoist  in  Evander  Childs  High  School  on  184th  St.,  near  Creston 
and  Morris  Ave.  (low  bidders)  Wells  &  Newton,  Ave.  B  and 
17th  St.,  Manhattan,  (a)  $74,770;  Johnson  Service  Co.,  123  East 
27th  St.,  Manhattan,  (b)  $7,515;  E.  Rutzler  Co.,  404  East  49th 
St.,  Manhattan,  (c)  and  (d)  $8,495  and  $11,979  respectively. 

N.  Y.,  New  York —  (Borough  of  Queens)  —  (Official) — T. 
Frederick  Jackson,  99  John  St.,  New  York,  N.  Y.,  at  $4,928, 
was  low  bidder  for  electric  equipment  in  P.  S.  No.  41,  at 
Crocheron  and  Franklin  Ave.,  Bayside. 

N.  C„  Ayden — J.  B.  McCARY  CO.,  Atlanta,  Ga.,  awarded 
contract  for  municipal  electric-light  plant. 

Kan.,  Louisville — Contract  for  municipal  electric-light 
plant  awarded  to  FEGAN  CO. 

Wash.,  Sedro  Wolley — (Official) — Contract  for  heating  and 
electric  work  for  hospital  buildings  at  Northern  Hospital  at 
Norlum  awarded  as  follows:  Heating  to  DUPAR  BROS., 
Bellingham,  at  $11,435;  electric  work  to  AGATTER  &  CO., 
Seattle,  at  $4,022. 

BRIDGES 
Proposed  Work 

Conn.,  New  Haven — Plans  being  prepared  for  bridge  over 
Quinnipiac  River  at  New  Haven.  Estimated  cost,  $400,000. 
Frederick  L.  Ford,  City  Engr. 

]V.  Y.,  Ft.  Edward — Date  for  receiving  bids  for  bridge  over 
Hudson  River  at  Ft.  Edward  extended  to  Oct.  23.  Noted  Sept. 
30. 

N.  Y.,  Lyons  Falls — Bids  will  be  received  until  noon,  Oct. 
19,  for  completing  bridge  over  Blank  and  Moose  Rivers  at 
Lvons  Falls.  Estimated  cost,  $59,385.  Frank  Williams,  Al- 
bany, State  Engr.    Noted  Sept.  30. 

Penn.,  Lancaster  Junction — (Junction  post  office) — Bids  will 
be  received  by  County  Commissioners  until  Oct.  19,  for  bridge 
at  Lancaster  Junction. 

Penn.,  Middletown — Ordinance  passed  by  Borough  Council 
for  bridge  across  tracks  of  Pennsylvania  R.R.  at  West  Ann  St. 

Va.,  Hampton — (Official) — Bids  will  be  received  at  the 
Clerk's  Office,  Hampton,  until  10  a.m.,  Oct.  27,  for  bridges  over 
Tidewater  Creek,  Hawkins  Bridge  over  Long  Creek  and  Hol- 
sons  Bridge  over  Long  Creek,  Elizabeth  City  County.  G.  P. 
Coleman,  Richmond,  State  Highway  Comr. 

N.  C,  Wilmington — Election  will  be  held  in  New  Hanover 
County  to  vote  $250,000  bonds  for  bridges. 

N.  C,  Winston-Salem — Norfolk  &  Western  Ry.  plans  steel 
viaduct  in  connection  with  new  union  station  estimated  to  cost 
$500,000. 

Ga.,  Doctortown — Construction  of  a  bridge  across  Morgan 
Lake  and  approach  to  east  bank  of  Altamaha  River,  connecting 
Ludowici,  in  Liberty  County,  with  Doctortown  in  Wayne 
Countv,  contemplated.  R.  D.  Brantley,  Blackshear,  Ga., 
interested.    Estimated  cost,  $120,000. 

Fla.,  Monroe — Plans  prepared  by  Atlantic  Engineering  Co., 
Germania  Bank  Bldg.,  Savannah,  Ga.,  for  bridge  across  St. 
Johns  River  at  Monroe.    Michael  Sholtz,  Daytona,  interested. 

Tenu.,  Knoxville — Construction  of  bridge  over  Wrinkle's 
Crossing  contemplated  by  Knoxville,  Sevierville  &  Eastern 
Ry. 

Ky„  Lexington — Citizens  of  Fayette  County  voted  $30,000 
bonds  for  county's  share  of  bridge  across  Kentucky  River 
between  Fayette  and  Madison  Counties.    Noted  Aug.  19. 

Ohio,  Akron — Election  will  be  held  Nov.  2  to  vote  $1,200,000 
bonds  for  viaduct  on  North  Main  St.  and  Ryder  Ave.  from 
East  Market  St.  to  Cuyahoga  Falls  Ave.  and  City  limits. 

Ohio,  Connecticut — Plans  approved  by  Cincinnati,  New 
Orleans  &  Texas  Pacific  R.R.  Co.  for  viaduct  over  tracks  at 
Elm  St.    Philip  Fosdick,  City  Engr. 

Ohio,  Delphos — Bids  will  be  received  by  Board  of  County 
Commissioners  of  Van  Wert  and  Allen  Counties,  Van  Wert, 
until  Oct.  29,  for  bridge  across  Miami  River  and  Erie  Canal, 
Fifth  St.,  Delphos. 

Ohio,  Youngstown — A  viaduct,  estimated  to  cost  $600,000, 
will  be  constructed  over  tracks  of  Lake  Shore  &  Erie  R.R.  in 
East  Federal  St. 

Ind.,  Sullivan — Commissioners  of  Sullivan  and  Green  coun- 
ties contemplate  county  line  bridge   on   Sullivan-Linton  Kd. 

III..  Uuincv — Bids  will  be  received  by  L.  L.  Boyer,  County 
Highway  Supt.,  until  2  p.m.,  Oct.  15,  for  reinforced-concrete 
bridge  in  Columbus  Township. 

III.,  Waukegon — Construction  of  bridge  over  Kellogg 
Ravine  contemplated  by  County  Commissioners. 
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Iowa,  Linn  Grove — Bridge  will  be  constructed  across  Little 
Sioux  River  at  Linn  Grove.    Estimated  cost,  $10,000. 

Minn.,  Minneapolis — Construction  of  concrete  bridge  on 
"West  Lake  St.  over  tracks  of  Minneapolis  &  St.  Louis  and 
Chicago,  Milwaukee  &  St.  Paul  R.R.  contemplated. 

Kan.,  Concordia — Bids  will  be  received  bv  George  C.  Guil- 
bert,  Clk.,  County  Comr.,  until  Oct.  20,  for  11  reinforced- 
concrete  bridges.    Noted  Oct.  7. 

Kan.,  Hutchinson — Plans  being  prepared  by  W.  B.  Harris, 
County  Engr.,  for  concrete  bridge  over  Arkansas  River  at 
Hutchinson. 

Nebr.,  Lincoln — Bids  will  be  received  by  H.  E.  Wells,  Clk., 
Comrs.  of  Lancaster  County,  until  2  p.m.,  Oct.  22,  for  bridge 
over  Oak  Creek  channel. 

Okla.,  Chickasha — Surveys  being  made  for  new  bridge, 
Estimated  cost,  $50,000.     P.  E.  Colby,  City  Engr. 

Idaho,  Grand  View — Bids  will  be  received  by  G.  Carlson, 
Chn.,  County  Comrs.,  until  Oct.  22,  for  bridge  across  Snake 
River  at  Grand  View.    Noted  Oct.  7. 

Idaho,  Twin  Falls — County  Commissioners  plan  to  con- 
struct steel  bridge  over  Snake  River  at  Hansen  and  Shoshone 
Falls.     Estimated  cost,  $60,000. 

Wash.,  Mt.  Vernon — Commissioners  of  Skagit  Countv  plan 
bridge  over  Baker  River  between  East  and  West  Concrete  at 
Mt.  Vernon     Estimated  cost,  $60,000. 

Ore.,  Portland — Petition  presented  to  city  for  bridge  across 
Macleay  Park  ravine  to  connect  Stark  St.  with  New  Linnton 
Blvd. 

Ore.,  Portland — Bids  will  soon  be  received  by  City  for 
reinf orced-concrete  viaduct  at  Holgate  St. 

Calif.,  Los  Angeles — Plans  approved  by  Public  Utilities 
Board  for  viaduct  over  tracks  of  Pacific  Electric  Ry.  to  con- 
nect West  Boulevard  and  Sherman  Drive.  Estimated  cost, 
$40,000. 

Bids  In  and  Contracts  Awarded 
Maine,  Augusta — Contracts  for  bridge  in  Hayneville  award- 
ed as  follows:    Abutments  to  WISEMAN  &  MCPHAIL,  Smyrna 
Mills,  at  $695;  steel  superstructure  to  GROTON  BRIDGE  CO., 
Groton,  N.  H.,  at  $6,900.    Noted  Sept.  23 

Maine,  Frankfort — (Official) — Contract  for  bridge  awarded 
to  PENN  BRIDGE  CO.,  Beaver  Falls,  Penn.    Noted  Sept.  30. 

N.  H.,  Nashua — Contract  for  bridge  over  Pennichuck  Brook 
awarded  to  T.  J.  HINES  CO.,  Ware,  Mass.  Estimated  cost, 
$8,500.    Noted  Aug.  19  and  Sept.  23. 

N.  V.,  Bronxville — (Official) — Contract  for  bridge  for-  New 
York  Central  R.R.  awarded  to  FT.  PITT'  BRIDGE  WORKS, 
Pittsburgh,  Penn.     Estimated  cost,  $10,000. 

Penn.,  Norristown — Whitaker  &  Diehl,  at  $5,574,  for  con- 
crete, and  Friend  &  Metz,  at  $7,750,  for  steel  girder  type, 
submitted  lowest  bid  for  bridge  over  Towamencin  Creek  near 
Kulpsville. 

Penn.,  Philadelphia — Contract  for  bridge  on  Sherwood  Ave. 
awarded  to  F.  J.  BOAS,  at  $18,847;  bridge  on  54th  St.  over 
Philadelphia,  Baltimore  &  Washington  R.R.  awarded  to  PEO- 
PLES BROS.,  at  $34,500. 

Penn.,  Philadelphia — -Contract  for  bridge  across  Frankford 
Creek  at  Torresdale  Ave.  awarded  to  DAY  &  ZIMMERMAN, 
at  $30,361.    Noted  Sept.  16. 

Penn.,  Phoenixville — (Official) — All  bids  received  Sept.  30 
for  bridge  across  Schuylkill  River  between  Phcenixville  and 
Mont  Clare  rejected.  Commissioners  of  Montgomery  and 
Chester  Counties  have  retained  B.  H.  Davis,  Consult.  Engr., 
Whitehall  Bldg.,  New  York,  N.  Y.,  as  engineer  for  proposed 
bridge  and  the  work  will  be  readvertised.  Noted  Sept.  23  and 
Oct.  7. 

Ohio,  New  Lexington — Contract  for  bridge  at  Stringtown 
awarded  to  CAPITOL  CONSTRUCTION  CO.,  Columbus,  at 
$5,545.     Noted  Sept.  16. 

Ind.,  Brownstown — Contract  for  eight  bridges  for  Jackson 
County  awarded  to  KATTMAN  &  HANCOCK,  Brownstown,  at 
$8,039.     Noted  Sept.  2. 

Ind.,  Collamer — Contract  for  bridge  awarded  to  ELKHART 
BRIDGE  CO.,  Elkhart,  at  $5,500. 

Ind.,  Covington — (Official) — Contract  for  Ed.  Martin  Bridge 
in  Troy  Township,  and  County  Line  Bridge  in  Richland  Town- 
ship and  Montgomery  County  awarded  to  CHARLES  IRWIN, 
Attica,  at  $6,100.    Noted  Aug.  26. 

Ind.,  Richmond — Contract  for  bridge  at  Main  St.  awarded 
to  I.  E.  SMITH,  Richmond,  at  $5,395. 

111.,  Carmi — (Official) — Contract  for  bridge  work  in  Carmi 
Township,  White  County,  awarded  to  JOHN  J.  O'HERON  & 
CO.,  Chicago,  at  $21,960.     Noted  Sept.  30. 

111.,  Peoria — According  to  press  reports  contract  for  con- 
crete viaduct  over  Dry  Run  on  Elizabeth  St.  awarded  to  A.  D. 
THOMPSON,  at  $4,250. 

Iowa,  Cedar  Rapids — Contract  for  paving  Avenue  B  bridge 
awarded  to  FORD  PAVING  CO.,  Cedar  Rapids,  at  $8,960. 

Kan.,  Lawrence — (Official) — Bids  were  received  for  rein- 
forced-concrete  bridge  over  Kansas  River  at  Lawrence  as  fol- 
lows: Missouri  Valley  Bridge  Iron  Co.,  Leavenworth.  $199,- 
910;  Monarch  Engineering  Co..  Falls  Citv,  Neb.,  $209,769; 
Winston  Bros.,  Minneapolis.  Minn.,  $211,052.  Hendrick  & 
Cochrane,  Kansas  City,  Mo.,  Consult.  Engr.    Noted  Aug.  12. 

Kan.,  Oswego — County  Commissioners  awarded  contract  for 
seven  bridges  to  TOPEKA  BRIDGE  &  IRON  CO.,  Topeka. 
at  $8,300. 

N.  D.,  Bismarck — (Official) — Contract  for  concrete  culverts 
on  section  line  south  of  Wing  awarded  to  WILLIAM  FROGE- 
STROM,  Bismarck.    Noted  Sept.  23. 

Ark.,  Yellville — LARIMER  &  BURGETT,  Memphis,  Tenn., 
at  $5,000,  awarded  contract  for  bridge  over  Crooked  Creek. 

Idaho,  Boise — Contract  for  eight  reinforced-concrete  bridges 
in  Bannock  County  awarded  to  LONG  &  BLODGETT,  Gooding, 
at  $4,672. 


Wash.,  Walla  Walla — All  bids  received  Sept.  10  for  Swegle 
Bridge  rejected  by  Commissioners  of  Walla  Walla  Countv 
New  bids  will  be  received.    Noted  Aug.  5  and  19. 

Calif.,  Hanford — MERCEREAU  BRIDGE  &  CONSTRUC- 
TION CO.,  Pacific  Electric  Bldg.,  Los  Angeles,  at  $32,()(hi. 
awarded  contract  for  bridges  and  culverts. 

Que.,  Ste.  Martine — (Official) — Contract  for  bridge  at  outlet 
of  Beau  River  awarded  to  OSIAS  BIEL,  at  $7,840.  Noted 
Sept.  30. 

Out.,  Trenton — Contract  for  steel  work  and  substructure  of 
bridge  over  Trent  River  awarded  to  ONTARIO  BRIDGE  CO 
Toronto,  at  $132,000.    Noted  Sept.  30. 

WATER  WORKS 

Proposed  Work 

Mass.,  Lenox — Lenox  Water  Co.  contemplates  new  reservoir. 
G.  F.  Bouren,  Comr. 

N.  Y.,  Avon — Bids  will  soon  be  received  for  reservoir. 
Estimated  cost,  $6,000.    W.  H.  Clark,  Avon,  Water  Wks.,  Supt. 

N.  Y.,  Huntington — Plans  being  considered  for  municipal 
water  system.    Walter  E.  Sexton,  interested. 

N.  Y.,  Ilion — Bids  will  soon  be  received  for  filtration  plant 
and  pipe  line.  Estimated  cost,  $18,000.  C.  C.  Hopkins 
Rochester,  N.  Y.,  Engr. 

N.  Y.,  New  York — (Official) — Bids  will  be  received  by 
Board  of  Water  Supply,  Municipal  Bldg.,  until  11  a.m.,  Oct 
26,  for  buildings  at  Uptake  and  Downtake  chambers  of 
Hill  View  Reservoir,  Yonkers.    (See  Adv.) 

N.  Y.,  Savona — Construction  of  reservoir  and  dam  across 
La-moka  Valley,  near  Savona,  contemplated. 

N.  J„  Newark — (Official) — Bids  readvertised  and  will  be 
received  until  Oct.  21  by  Water  Department  for  meter  repair 
station  at  14th  Ave.  and  South  Eighth  St. 

N.  J.,  Peapack — (Official) — Bids  will  be  received  by  Frank 
Ludlow,  Borough  Clk.,  Borough  Hall,  until  8  p.m.,  Oct  26, 
for  water  system.    Noted  Feb.  26  and  Sept.  9.     (See  Adv.) 

Del.,  Newport — (Official) — Election  will  probably  be  held  in 
January  to  vote  bonds  for  water  and  sewer  systems.  Noted 
Sept.  30. 

Md.,  Grantsville — (Official) — See  item  under  "Sewers." 

Md.,  Silver  Springs — Harry  Stevens,  Union  Trust  Bldg., 
Washington,  D  C,  preparing  plans  for  water  system.  Esti- 
mated cost,  $40,000.     Noted  Aug.  19. 

Va.,  Altavista — Plans  being  prepared  for  water  and  sewer 
system.  Estimated  cost,  $35,000.  Anderson  &  Christie,  Com- 
mercial Bldg.,  Charlotte,  Consult.  Engr.     Noted  Aug.  26. 

Va.,  Norfolk — Board  of  Control  will  receive  bids  for  two 
dams  and  spillway  at  Lake  Taylor  and  rebuild  clear-water 
basin.    W.  H.  Taylor,  Jr.,  City  Engr.    Estimated  cost,  $36,102. 

Va.,  Petersburg — Council  contemplates  bond  issue  for  $200,- 
000  for  water  and  sewer  mains. 

Va.,  Williamsburg — Bonds  for  $30,000  voted  by  citizens  for 
water  system.    -Noted  Sept.  23. 

S.  C,  Orangeburg — James  E.  Salley,  City  Electrician,  pre- 
paring plans  for  enlarging  and  extending  water  system  and 
electric-light  plant.     Estimated  cost,  $50,000.     Noted  Oct.  7. 

S.  C,  Spartanburg — Bids  will  be  received  until  Oct.  19  by 
city  for  improvements  to  pumping  station.  S.  A.  Bush,  Supt 
of  Water-Wks.     Noted  Sept.  23. 

Ga.  Acworth — City  plans  to  install  new  water  system  and 
electric  light  plant.    George  L.  Lemon,  Mayor. 

Ga.,  Coolidge — W.  Hopson  Goodliei  Macon,  prepared  plans 
for  water-works  improvements.  Estimated  cost,  $5,000.  Noted 
Sept.  16. 

Ga.,  Fitzgerald — Construction  of  reservoir  contemplated  by 
city. 

Ga.,  Nicholls — Public  Utility  Co.,  Waycross,  will  build 
water  system  and  electric-light  system. 

Ala.,  Citronelle — Citizens  voted  $15,000  bonds  for  water 
system.     Edward  B.  Kay,  Tuscaloosa,  Consult.  Engr. 

Ala.,  Scottsboro — Bonds  for  $5,000  voted  by  citizens  for 
extension  to  water  system.    W.  C.  Maples,  Clk. 

Miss.,  Philadelphia — Bonds  for  $30,000  for  water  system 
and  sewer  system  voted  by  citizens.  W.  D.  Gillis,  Mayor 
Noted  Sept.  2. 

La.,  Oakdale — Plans  being  prepared  for  water  system 
Estimated  cost,  $25,000.  R.  E.  L.  Ricketts,  City  Secy.  'Noted 
Sept.  16. 

Ohio,  Akron — Bids  will  be  received  until  noon,  Oct.  17, 
by  C.  P.  Parker,  for  100  fire  hydrants  and  for  dismantling, 
moving  and  erecting  pumping  engine  in  Wooster  Ave. 

Ohio,  Cincinnati — (Official) — Election  will  be  held  Nov.  2, 
to  vote  $400,000  bonds  for  high  pressure  fire  service.  Noted 
Sept.  30. 

Ohio,  Cincinnati — Bonds  for  $210,000  sold  for  stand  pipe 
and  equipment  in  Kennedy  Heights. 

Ohio,  Cleveland — Bids  will  be  received  until  noon,  Oct.  17, 
by  A.  R.  Callow,  Comr.  of  Purchases  and  Supplies,  for  steam 
mains  and  for  insulation  for  underground  steam  mains  for 
filtration  plant  at  Division  pumping  station. 

Ohio,  Defiance — Bids  will  be  received  until  Oct.  23,  by 
Charles  J.  Thompson,  Special  Master  Comr,.  for  purchase 
of  plant  of  Defiance  Water  Co. 

Ohio,  Fremont — David  E.  Adams,  State  Sanitary  Engr., 
recommends  filtration  plant. 

Mich.,  Watervliet — Election  will  soon  be  held  to  vote  S1 
bonds  for  water  system. 

111.,  Galesburg — Election  will  be  held  Oct.  19  to  vote  $95,000 
bonds  for  improving  water  system  and  electric-light  plant. 
Noted  Sept.  30. 
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111.,  Watertown — Bids  wil)  be  received  until  3  p.m.,  Oct.  18, 
by  Prank  D.  Whipp,  Fiscal  Superv.,  for  steam  and  motor 
driven  pumps  for  Watertown  State  Hospital. 

Wis.,  Hayward — Plans  being  prepared  for  improving  water 
system.    Estimated  cost,  $11,000. 

Wis.,  Pulaski — Plans  being  prepared  by  Steller  Engineering 
Co.,  Load  &  Trust  Bldg.,  Milwaukee,  for  water  and  sewage 
system. 

Iowa,  Luverne — (Official) — All  bids  received  Oct.  6  for 
water  system  rejected.  New  bids  will  be  received  until  3 
p.m.,  Oct.  22,  by  R.  E.  Cook,  Town  Clk.    Noted  Sept.  23. 

Minn.,  Aurora — Bids  will  be  received  by  Alfred  E.  Hill, 
Village  Clk.,  until  Oct.  20,  for  concrete  reservoir  and  brick 
pumping  station,  also  for  two  660-gal.  pumps.    Noted  Sept.  30. 

Kan.,  Russell — Plans  have  been  approved  by  State  Public 
Utilities  Commission  for  water  system.  Estimated  cost). 
US, 000.    Noted  Sept.  9. 

Kan.,  Soldier — Citizens  defeated  $10,000  bonds  for  water 
system. 

S.  D.,  Dallas — Citizens  voted  $12,000  bonds  for  water 
system. 

N.  D.,  Bismarck — Bismarck  Water  Co.  plans  improvements 
to  its  water  system. 

Wyo.,  Thermopolis — Election  will  be  held  Oct.  19  to  vote 
$40,000  bonds  for  extension  of  water  system. 

Mont.,  Poison — Bonds  for  $26,000  for  water  system  sold. 

Ark.,  Stuttgart — City  Council  plans  municipal  water  and 
electric-light  system. 

Tex.,  Ft.  Worth — Homan  &  Laird  preparing  plans  for  com- 
pleting West  Fork  reservoir  and  constructing  sewage  disposal 
plant. 

Tex.,  Galveston — (Official) — Col.  C.  S.  Richie,  U.  S.  Army 
Engr.,  was  unable  to  accept  position  to  supervise  permanent 
water  main  between  Galveston  and  Alta  Loma  plant  as  War 
Dept.  deemed  it  contrary  to  public  policy  for  its  officers  to  do 
other  than  government  work.    Noted  Sept.  30. 

Tex.,  Galveston — Bids  will  be  received  until  5  p.m.,  Nov. 
4,  by  John  D.  Kelley,  City  Secy.,  for  mechanical  equipment 
of  air  pumping  engine  at  Alta  Loma. 

Tex.,  Lancaster — Citizens  voted  to  issue  $15,000  bonds  for 
water  and  sewer  system.    Noted  Sept.  16. 

Tex.,  Rusk — Bonds  for  $5,000  for  water  system  approved 
by  Attorney  General. 

Tex.,  Whitney — Election  will  be  held  Oct.  19  to  vote  on 
$15,000  bonds  for  water  system. 

Okla.,  Altus — Citizens  plan  nitration  plant  at  water  system. 

Okla.,  Clinton — Citizens  plan  to  improve  water  system. 
Estimated  cost,  $75,000. 

Okla.,  Jones— Contract  will  soon  be  awarded  for  municipal 
water  system.  Estimated  cost,  $10,000.  Benham  Engineering 
Co.,  Oklahoma,  Engr.    Noted  Sept.  9. 

Okla.,  Tulsa — Election  will  be  held  Nov.  2  to  vote  on 
$600,000  bonds  for  storage  basin  at  mouth  of  Shell  Creek. 

Colo.,  Platteville — Plans  being  prepared  by  L.  L.  Stimson, 
Greeling,  for  water  system.    Noted  Sept.  9  and  30. 

Idaho,  Pocatello — Plans  being  prepared  by  Bennock  Engi- 
neering Co.,  Pocatello,  for  municipal  water  system.  Estimated 
cost,  $400,000.    Noted  Aug.  19. 

Utah,  Salt  Lake  City — Bids  will  be  received  some  time  in 
November  for  dam  in  Parley's  Canon  for  water  storage. 
Estimated  cost,  $100,000.     Noted  Sept.  16. 

Ore.,  Portland — Construction  of  concrete  dam  at  Bull  Run 
River  headworks  contemplated  by  City.  Estimated  cost, 
$110,000. 

Que.,  Lennoxville — Bonds  for  $40,000  for  water  system 
voted  by  citizens  of  Lennoxville,  Que.,  and  not  Lennoxville, 
Ohio,  as  stated  in  our  issue  of  Sept.  30.    Noted  Sept.  30. 

Ont.,  York — Report  submitted  to  council  of  York  Township 
by  H.  Gall,  Engr.,  for  water  system  for  southern  portion  of 
York  Township.    Estimated  cost,  $750,000. 

Bids  In  and  Contracts  Awarded 

IV.  Y.,  Albany — Lowest  bid  received  for  new  wells  at 
Central  Islip  State  Hospital  was  that  of  A.  J.  Connolly,  100 
South  10th  St.,  Newark,  N.  J.,  at  $4,800. 

N.  Y.,  Jamestown — (Official) — Contract  for  10-in.  driven 
wells  awarded  to  ARTESIAN  WELL  &  SUPPLY  CO.,  Provi- 
dence, R.  I.,  at  $10,175.    Noted  Sept.  16. 

N.  Y.,  New  York — (Borough  of  the  Bronx) — Bids  were 
received  by  Department  of  Water  Supply,  Gas  and  Electricity 
for  laying  water  mains  in  Westchester  Ave.,  as  follows: 
Victory  Contracting  Corporation,  308  East  Fourth  St.,  Brook- 
lyn, $37,911;  Dominic  Tucillo,  $37,912  and  Beaver  Engineering 
&  Contracting  Co.,  $39,2S7. 

N.  Y.,  New  York — Contract  for  electrical  operating  equip- 
ment for  gang-driven  valves  and  sluice  gates  at  Ashokan, 
Kensico,  Hill  View  and  Silver  Lake  Reservoirs  under  Contract 
No.  161  awarded  to  LORD  ELECTRIC  CO.,  105  West  40th  St., 
New  York,  N.  Y.,  at  $32,9S2.    Noted  Sept.  16. 

Penn.,  Allentown — Contract  for  water  system  for  University 
Heights  awarded  to  HUGH  E.  CRILLY.  Estimated  cost, 
$10,000. 

Penn.,  Philadelphia — (Official) — Contract  for  turbo  centri- 
fugal pumps  at  Shawmont  Pumping  Station  and  stoker's 
equipment  at  Queen  Lane  Pumping  Station  awarded  to  M.  L. 
BAYARD,  704  Penn.  Bldg.,  Philadelphia,  at  $90,000.  Noted 
Sept.  16  . 

Ohio,  East  Liverpool — Contract  for  river  intake  pier,  river 
intake  line,  suction  equipment,  filter  plant,  including  settling 
basins  and  wash  tanks  awarded  to  T.  A.  GILLESPIE  CO., 


Pittsburgh,  at  $96,502;  contract  for  laying  pipe,  force  mains 
and  valves  to  J.  I.  DUCK,  Scottdale,  Penn.,  at  $94,472.  Noted 
Sept.  23. 

Ohio,  Hamilton — Bids  were  received  Oct.  5  for  c  -i  water 
pipe  as  follows:  United  States  Cast-iron  Pipe  Co.  $23  50- 
American  Cast-Iron  Pipe  Co.,  $23.60  and  Clamorgan  PiDe  & 
Foundry  Co.,  $23.75.  y 

Ohio,  i ronton — No  bids  were  received  for  sale  of  $100  000 

water  works  bonds. 

n  ™is7^,e^auTnoee"T£?ntra,ct  for  water  system  awarded  to 
F.  M.  GRAY,  JR.,  Milwaukee.  Bonds  for  $30,000  sold  for 
this  purpose.    Noted  Aug.  19. 

Iowa,  Luverne-— Circular  Construction  Co.,  Minneapolis, 
Minn.,  at  $4,426,  submitted  lowest  bid  for  reservoir. 

Iowa,  Terrill — Contract  for  water  system  awarded  to  PUB- 
LIC SERVICE  CONSTRUCTION  CO.,  at  $7,379.    Noted  Sept  30. 

_T  Kan.,  Spearville— Contract  for  water  system  awarded  to 
foPS^h-  S^,'  J00.  Interstate  Bldg.,  Kansas  City,  Mo.,  at 
$20,543.     Noted  Sept.  9. 

Neb.,  Hastings — Contract  for  driving  wells  and  furnishing 
motor  driven  centrifugal  turbine  pump  awarded  to  HY- 
DRAULIC ENGINEERING  &  MACHINERY  CO.,  Lincoln  at 
$4,970.    Noted  Sept.  9. 

N.  D.,  Minot — (Official) — Contract  for  two  miles  of  water 
mams  awarded  to  GEORGE  W.  KEMPER,  Minot,  at  $18  057 
Noted  Sept.  23. 

Ark.,  Leslie — Contracts  for  water  system  awarded  as  fol- 
lows: Pipe  to  AMERICAN  CAST  IRON  PIPE  CO.,  Birmingham 
Ala.;  hydrants  and  valves  to  COLUMBIA  IRON  WORKS 
Chattanooga,  Tenn.;  pumps  to  HOSHELL  MACHINE  CO 
Memphis,  Tenn.;  reinforcing  steel  work  to  CORRUGATED 
METAL  CO.,  Buffalo,  N.  Y.  Bonds  for  $28,800  sold  for  this 
purpose.    Noted  July  29. 

Ark.,  Malvern — LANE  &  BOWLER,  Stuttgart,  awarded  con- 
ditional contract  for  drilling  several  test  holes  for  pure  water 
supply.     If  successful,  bonds  will  be  sold  for  water  system. 

Ore.,  Halfway — Contract  for  material  for  gravity  water 
system  awarded  to  CRANE  CO.,  Portland. 

B.  C,  New  Westminster — Contract  for  4,800-ft.  riveted  steel 
pipe  awarded  to  VULCAN  IRON  WORKS,  at  about  $7,000. 

SEWERS 
Proposed  Work 

Conn.,  Stratford — Board   of  Finance  voted  $150,000  bonds 

for  sewer  system.    Noted  Sept.  9. 

N.  Y.,  Greenwich — Election  will  be  held  Oct.  6  to  vote  $7,500 
bonds  for  sewer  pipe  on  Elman  Ave.,  Main  and  Bridge  St. 

W.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Bids  will  be  received  until  2  p.m.,  Oct.  19,  by  Marcus  E.  Marks 
Borough  Pres.,  for  repairs  to  sewer  under  Pier  40,  at  Clark- 
son  St.,  North  River. 

N.  Y.,  Olean — (Official) — Bids  will  be  received  until  5  p.m., 
Oct.  18,  by  Common  Council  for  sewers  in  Stowell  Ave.  and 
South  Eighth  St.    A.  G.  Harvey,  Supt.  of  Streets. 

N.  Y.,  Rye — Citizens  contemplate  sewer  extensions.  Esti- 
mated cost,  $150,000.    John  A.  Ehler,  Eng. 

N.  J.,  Madison — H.  King  Conklin,  665  Broad  St.,  Newark,  is 
in  the  market  for  sewer  pipe  for  Academy  Rd.  for  Madison 
Realty  &  Improvement  Co. 

N.  J.,  Paterson — Plans  prepared  for  sewage-disposal  plant 
and  pumping  station  for  borough  of  Prospect  Park.  Harold 
J.  Harder,  Paterson,  Engr.    Estimated  cost,  $100,000. 

Penn.,  Greensburg — Samuel  Dixon,  Health  Comr.,  author- 
ized sewage-disposal  plant.    Estimated  cost,  $250,000. 

Penn,  Sharon — Election  will  be  held  in  November  to  vote 
$185,000  bonds  for  sewage  disposal  plant.    Noted  Sept.  23. 

Penn.,  Steelton — Edward  Lewis,  Secy.,  Bd.  of  Health,  favors 
sewage-disposal  plant.     Estimated  cost,  $12,000. 

Md.,  Crisfield — (Official) — State  Board  of  Health  has  order- 
ed installation  of  sewer  system. 

Md.,  Grantsville — (Official) — William  Harvey,  Frostburg, 
making  surveys  for  installation  of  sewer  and  water  systems. 

XV.  Va.,  Parkersburg — Bids  will  be  received  until  Oct.  20 
for  8-in.  sanitary  sewers  in  various  streets.  Frank  Good, 
City  Clk. 

N.  C,  Durham — Bids  will  be  received  until  Oct.  IS  for  san- 
itary sewers,  manholes  and  flush  tanks.  H.  W.  Kueffner, 
Engr. 

N.  C,  High  Point — City  will  spend  $60,000  for  extending 
sewer  outlet.     W.  P.  Pickett,  Mayor. 

Pla.,  Starke — (Official) — Bids  will  be  received  about  Jan.  1 
for  $26,000  sewer  bonds.    C.  F.  Hoover,  Mayor.    Noted  July  29. 

Ala.,  Citronelle — Bonds  for  $10,000  for  sewer  system  voted 
by  citizens.    Edgar  B.  Kay,  Tuscaloosa,  Engr. 

Miss.,  Philadelphia — Bonds  for  $30,000  voted  by  citizens  for 
sewer  and  water  systems.  M.  L.  Cully,  Jackson,  Engr.  Noted 
Sept.  2. 

La.,  De  Ridder — First  Sewerage  District  plans  $41,000  bond 

issue  for  sewer  extensions.    J.  E.  McMahon,  Pres. 

Tenn.,  Cleveland — Bids  will  soon  be  received  for  sewer  sys- 
tem. Walter  G.  Kirkpatrick,  Birmingham,  Ala.,  Engr.  Esti- 
mated cost,  $75,000. 

Ohio,  Bowling  Green — Bids  will  be  received  by  W.  A. 
Mariner,  Dir.  Pub.  Ser.,  until  Oct.  16,  for  sewer  construction. 

Ohio,  Canton — Bids  will  be  received  about  Nov.  1,  accord- 
ing to  press  reports,  for  sanitary  sewer  system.  W.  E.  Sarver, 
Engr. 

Ohio,  East  Liverpool — Bids  will  be  received  until  Oct.  IS 

for  6-in.  sanitary  sewer  in  McKinnon,  Smith,  Orchard  Grove 
and  Fairmount  St.    E.  J.  Smith,  Dir.  of  Pub.  Ser. 
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Ohio,  Findlay — Council  authorized  sewer  in  South  Findlay 
on  Chamberlain  Hill.  Estimated  cost,  $7,380.  J.  String-fellow 
City  Engr. 

Ohio,  Xenia — (Official) — Bids  will  be  received  until  noon, 
Nov.  2,  by  City  Auditor  for  sale  of  $60,000  bonds  for  sewage- 
disposal  plant. 

Ind„  East  Chicago — Bids  will  be  received  until  1:30  pm 
Oct.  15,  by  Board  of  Public  Works  for  main  sewer  in  Wash- 
ington St.    T.  Y.  Richards,  City  Clk. 

lnd-»  L°Saa?port — Bids  will  be  received  until  10  a.m.,  Oct. 
19,  by  Frank  V.  Guthrie,  Bd.  of  Pub.  Wks.,  for  sewer  in  Race 
St.,  Linden  Ave. 

o  Mic'»..  Zeelaml— Plains  being  prepared  by  J.  R.  Rumsey, 
Consult,  laigi-.,  Grand  Rapids,  for  extension  of  sewer  system. 

111.,  Chicago— Proposition  presented  to  Sanitary  District 
Board  by  Stock  Yards  Packing  Corporations  for  improved 
drainage  system  to  flow  into  Bubbly  Creek.  Work  will  in- 
clude construction  of  new  sewers. 

111.,  Upper  Alton — Bids  will  be  received  by  Frank  Whipp, 
Fiscal  Superv.,  Springfield,  111.,  until  3  p.m.,  Oct.  25,  for  tun- 
nel work  and  sanitary  storm  and  water  sewers  at  Alton  State 
Hospital. 

Wis.,  Embarrass — Village   plans   to   install   sewer  system. 

Wis.,  Ripon — Bids  will  be  received  until  4  p.m.  Nov  5  bv 
Board  of  Public  Works  for  sewer  in  South  Grove  St.  jay  E. 
(_-cii tci ,  (_.ity  Oik. 

Iowa,  Algona — (Official) — All  bids  received  Oct.  5  for  sew- 
ers m  various  streets  have  been  rejected.  New  bids  will 
be  received  until  Oct.  27.     S.  W.  Crowell,  City  Clk.  Noted 

Iowa,  Charles  City— W.  S.  Beattie  preparing  plans  for  storm 
sewer  system. 

n  tIo?Qa'  El'1"**— (Official)— Bids  will  be  received  until  8  p.m., 
Aug  12  Town  Clerk  for  sanitary  sewer  mains.  Noted 

Iowa,  Pella— Bids  will  be  received  by  A.  C.  Kuyper,  City 
Clk.,  until  5  p.m.,  Oct.  29,  for  14,500  ft.  of  sanitary  sewer. 

t,.,IO<W£,1  Str,a"5ber£y  P<>int—  M.  Tschirgi  &  Son,  American 
Trust  Bldg.  Cedar  Rapids,  preparing  plans  for  sanitary  sewers 
and  disposal-plant.    Estimated  cost,  $20,000. 

Minn.,  St.  Paul— Plans  for  sewer  in  Suburban  Ave.  and 
Hester  St.  approved  by  City  Council. 

Kan.,  Manhattan — Bids  will  soon  be  received  for  sanitarv 
Utilities"1    three    districts.      George    Frank,    Comr.    of  Pub. 

Mont.,  Bozeman— Bids  will  be  received  until  5  p.m.,  Oct  21 

^entnfS  N^IO^"  f°r  SanUary  S6Wer  in  Special  ^ 

V.  S^%^^^iTj!VJT^^y^atnCt^  by  ««*  . 
Tex.,  Kaufman — City  contemplates  building  sewer  system. 
Tex.,  San  Benito — Bids  will  be  received  until  Oct.  20  for 
sewage-disposal  plant.     Estimated  cost,   $5,000      A    T  Aear 
Noted  Oct.  7.  '  B  ' 


San  Benito,  Engr 

Sweetwater 


Tex., 

plant. 

Tex.,  Uvalde 

consideration. 


City    contemplates  sewage-disposal 
Installation  of  sewage-disposal  plant  under 


Okla.,  Muskogee — Bonds  for  $25,000  voted  by  citizens  for 
sanitary  sewers.    Franklin  Miller,  Mayor.  ^ 

Colo.,  Loveland — Council  plans  construction  of  west  side 
sewer  system.  uc 

Ave0""*!  36th  #t"SeleS_ CUy  CouncU  plans  s«wers  in  Second 
Calif.,  Stockton— Bids  will  soon  be  received  for  sewer  work 
Estimated  cost,  $18,693.    J.  Compton,  City  Engr.  Noted  Sept.  2! 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston— Bids  were  received  Oct.  6  by  Metropolitan 
Water   and    Sewerage   Board    for   Section    1    of   Deer  Island 
Outfall  sewer  as  follows:    George  M.  Bryne,  166  Devonshire 
St.,  Boston,  $43,370;  Bay  State  Dredging  &  Contracting  Co 
Se°pSt   30      '35S         J"  H-  Ferguson-  Dorchester,  $50,584  Noted 

T  ■  £\Y"  N?y  York—  (Borough  of  Manhattan)  — (Official)— W 

it  ^nZfp9a^'  547  W?st  t5t1^  St-  New  York'  was  low  bidder 
at  $10,692  for  receiving  basins  under  contract  1  $11  137  for 
receiving  basins  under  contract  2,  $7,801  for  receiving  basins 
tra'ctV      raCt  3  and  $9,332  f°r  receivinS'  basins  under  con- 

N.  Y.,  New  York— (Borough  of  Richmond)— (Official)— Bids 
were  received  Oct.  5  for  sanitary  sewers  in  Castleton  Ave 
J.  E  Donovan,  2205  Richmond  Terrace,  Port  Richmond,  $8,823! 
and  Joseph  Johnson  Sons,  West  New  Brighton,  $9,558. 

N.  Y„  New  York— (Borough  of  Richmond)  — (Official)  — 
Contract  awarded  to  O'BRIEN  &  FLEMING,  109  Broad  St.  New 
xorK,  at  $4,374,  for  sewage-disposal  plant.  Noted  Oct.  7. 
■a-  N*  <X"  Renss<"Iaer — Contracts  for  sewers  on  Spruce  and 
?4  nfn-StS  and  Alken  Ay*,  to  JOHN  DOYLE,  Rensselaer,  at 
$4,020    tile  sewer  on  Hallen  Ave.  to  S.  A.  FOWLER   at  $2  579- 

LARD    a°tm$3B63r"ett'S  Shoddy  Mills  to  river  to  MICHAEL  DOL- 

tie^c^T  N*  ? — Contract  awarded  to  JOSEPH  CESTONE,  at 
IS  ^orT3s^rTmAnvsew?r^ln  „?ark  and  Myrtle  Ave.   and  to 
stretfs         BOYLAN,  at  $5,099,  for  sanitary  sewer  in  same 

vhh^'VA  G,en  Millfr- Latta  &  Perry,  Philadelphia,  was  low 
bidder  for  sewage-disposal  plant  for  Girl's  House  of  Refuge 
of  Pennsylvania.    Franklin  &  Co.,  Philadelphia,  Engr  "eluse 


Penn.,  Philadelphia— (Official)— Department  of  Public 
fnmluTf^x  contracts  for  sewer  work  as  follows 
ADOLPH  JAFOLLA,  at  $16,555,  for  Cobbs  Creek  ntercet>ter: 
JOSEPH  LOMBARDI,  at  $11,623,  for  Gunners  Run  r|  lef  ex: 
tension;  RICHARD  WALSH  &  SONS,  at  $61,551  for  Lardner 
m'  f8^?*r;T,?STATB  OP  °AVID  McMAHON,  at  $12  198  for 
North  Mt.  Pleasant  Ave.  sewer;  C.  A.  CON  AN,  at  $16,117'  tor 
%9%iiZ  Ave- w®Wervi  F,RANK  MARK  CONSTRUCTION  CO.,  at 
$25,570,  for  Wmgohocking  extension.    Noted  Sept.  23. 

Penn.,  Pittsburgh— Contract  for  sewers  in  Bilsack  St  and 
Stobner  Way  awarded  to  M.  O'HERRON  CO.,  First  and  Mc- 
Kean  St.,  Pittsburgh,  at  $12,057. 

Kir^nn  WUkes-Barre— Contract  awarded  to  D.  M.  ROSSER, 
Jvingston,  tor  sewer  work. 

^hoyw*C"^r,Iotte.sytlle,"7-Contraot  awarded  to  E.  L.  CAVE 
Charlottesville,  at  $7,500,  for  sewer  work. 

ELSPATH0?  ^n0";^0^0^1^00;1*1"^  awarded  to  REM- 
Aug   5  THOMAS,    Fremont,   for   sewer   work.  Noted 

Ohio,  Toledo—Contract  awarded  to  J.  N.  BICK,  at  $14  341 
for  sewer  m  Parkside  addition.  *  ' 

p  fogaiisport— Contracts  awarded  to  PALMER  MOORE 

fv,-  w'ot for  Humphrey  St.  sewer  and  to  WALTER  GIRTON 
for  Water  St.  sewer,  by  Board  of  Works. 

trarIJ1,'fn,n,1f~SEL^.&  KOILER,  Pana,  at  $9,721,  awarded  con- 
™  '   foi(  sewage-disposal    plant   at    Southern    Hospital  for 

Wis.,  Fond  du  Lac — Contracts  awarded  by  Board  of  Public 
W°/^S  to  GEORGE  McCABE  for  storm  sewer  in  Waupun  St 
and  to  ROBERT  BERNETT  for  sanitary  sewer  in  WaSpun 

T\/ro^yis"  ^ew  G,arus— Contract  awarded  to  J.  N.  ROHERTY, 
Madison,  for  sewer  system.  -->■■•■, 

f^Y^-'  Wausa»— Contract  awarded  to  CARL  LOTZ,  Wausau, 
for  12-in.  pipe  sewer  in  Grand  Ave.  ' 

rv™I<lwa'xTP5terson— Contract  awarded  to  H.  J.  CATHROE 
Omaha,  Neb.,  for  outlet  sewer  and  lateral  sanitary  sewers.' 

•  lovva,  Peterson— All  bids  received  for  sewage-disposal  plant 
have  been  rejected.    J.  F.  Fastenow,  Clk.  P  1 

bee?i[lr1e,jec^edPaUl~"A11  b'dS  received  for  sewer  in  Bay  St.  have 

T^TrM1^'bM«9t_:(Of!ichl)I790ntract  awarded  to  GEORGE  W. 
KEMPER,  Minot,  at  $27,000,  for  sewers  in  various  streets. 
E.  J.  Thomas,  Engr.    Noted  Sept.  30. 

™Mo>"1t,"  Lauj*>l— Contract  awarded  to  SECURITY  BRIDGE 
CO.,  Billings,  for  sewers  in  Districts  Nos.  12,  13  and  14. 

t„  w"nSVSSTeRV;Boar(i  of  p.ublic  Works  awarded  contract 
to  W.  D.  KELLEY  for  sewers  in  District  No.  69. 

q    Tex.,    Dallas  — Contract    awarded    to    JETTMUTHS  CON- 

fge^isS  ??a'ntMOntg°mery'  Ala-  at  $97'°00  for  Imhof£  se- 

«99<$?lclf-*  Sa"1  Bruno— HAMLIN  &  WEHNER.  San  Jose,  at 
$22,216,  awarded  contract  for  sewer  construction. 

Santa  "  Barbara— (Official)— Contract     awarded  to 
SAMUEL  KRULY,   636   Castelar  St.,  Los  Angfles,  at  $20  300 
for  sewer  work.    A.  B.  Cook,  City  Engr.    Noted  Aug.  26.  ' 
Ont.,  London — See  item  under  "Streets  and  Roads." 

GARBAGE 
Proposed  Work 

 ,R>        Providence— Installation  of  garbage  disposal  plant 

under  consideration  by  Aldermanic  Committee  on  Health 

N.  jr.,  Newark— (Official)— Bids  will  be  received  until  3:  15 
p.m.,  Oct.  21,  by  Board  of  Street  and  Water  Commissioners, 
S1?,11^11'  for  collection  and  disposal  of  refuse  for  five  years. 
M.  R.  Sherrerd,  Oh.  Engr.    Noted  Sept.  30.    (See  adv.) 

Mich..  Ishpeming—  (Official) — Bids  will  be  received  until 
R?  Voids'.  Refdr.  ^tedlpTlo.8  ^  incin-ato- 
EsStedto'sTiiS.001111"1  colltemPlates  incinerators. 

Okla.,  Batesville— Bonds  for  $6,500  voted  by  citizens  for 
incinerator  plant. 

Bids  In  and  Contracts  Awarded 
111.,    Rock    Island — (Official) — Contract    awarded    to  DE- 
CARIE   INCINERATOR   CO.,    Minneapolis,    Minn.?  at  $20,250 
for  garbage  incinerator.    Noted  Sept.  30. 

STREETS  AND  ROADS 
Proposed  Work 

Mass.,  Boston— (Official)— Bids  will  be  received  until  noon 
Oct  15,  by  Edward  F.  Murphy,  Comr.  of  Pub.  Wks.,  for  side- 
walks in  Walk  Hill  St.,  in  Bourne  St.  and  other  streets. 

Mass.,  Taunton — Plans  being  considered  by  City  Council 
tor  paving  a  number  of  streets.  Estimated  cost,  $14,300. 
in  o^ass-'  Ware,,an'— (Official)— Bids  will  be  received  until 
10:30  a.m.,  Oct.  23,  by  County  Commissions  of  Plymouth 
County,  care  of  Massachusetts  Highway  Commission,  Ashbur- 
ton  PI.,  Boston,  for  8,750  ft.  of  highway  in  Wareham. 

«'  Y-<iA'barny— (Official) — Bids  will  be  received  bv  Edwin 
Duffey,  State  Highway  Comr.,  55  Lancaster  St.,  Albany,  until 
1  p.m.,  Oct.  26,  for  improving  various  county  highways. 
(See  adv.) 

,T  N.  Y.,  Albany — (Official) — Bids  will  be  received  until  noon, 
Nov.  9,  for  paving  terminal  site  near  North  Ferry  St.,  under 
Terminal  Contract  2-P.  Estimated  cost,  $42,869. 
m  N-  BuffaI« — Bids  will  soon  be  received  by  Francis  G. 
Ward,  Comr.  of  Pub.  Wks.,  for  paving  Hensev  and  East  Wood- 
dawn  Ave.  with  asphalt,  and  Spauding  and  Spenger  St. 

a    S*  X;*  Mohawk — City  plans  to  pave  a  number  of  streets. 
A.  H.  Wagin,  City  Clk. 
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N  V.,  New  York — (Borough  of  Manhattan)— -(Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
until  2  p.m.,  Oct.  19,  for  improving  various  streets  and  ave- 
nues of  the  city. 

N.  Y.i  New  York — (Borough  of  Richmond)  —  (Official)  — 
Bids  will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres., 
Borough  Hall,  St.  George,  New  Brighton,  until  noon,  Oct.  19, 
for  sidewalks  on  various  streets. 

N  J,  Jersey  City — Bids  will  be  received  until  11  a.m.,  Oct. 
21,  for  improving  Spruce  St.  with  belgian  block.  Michael  I. 
Fagen,  City  Clk. 

N.  J.,  Jersey  City — Bids  will  soon  be  received  for  improv- 
ing Rock  St.  and  Wegman  Parkway. 

N.  J.,  Pensauken — Contract  will  soon  be  awarded  for  22,- 
764-ft.  of  sidewalk.    Estimated  cost,  $15,000. 

N.  J.,  Trenton — Bids  will  be  received  until  Nov.  9  by  State 
Road  Commissioner  for  road  from  Hightown  to  Princeton 
Junction. 

Penn.,  Allentown — Bids  will  soon  be  received  for  about 
10,000  sq.yd.  of  paving  on  Tenth  and  Howard  St.  C.  D.  Vv  en- 
hach,  City  Engr. 

Penn.,  Connelsville — City  Council  plans  to  pave  section  of 
Wills  Rd.,  Angle  and  other  streets.     Estimated  cost,  $79,200. 

Penn..  Harrisburg—  (Official)—  Bids  will  be  received  by 
State  Highway  Department,  Harrisburg,  until  10  a.m.,  Nov.  4, 
for  improving  a  number  of  county  roads. 

Penn.,  Philadelphia — Ordinance  passed  by  Board  of  Com- 
missioners of  Lower  Merion  Township  appropriating  $50,000 
for  highways. 

Md„  Baltimore — Plans  for  paving  Water  and  Mercer  St. 
from  Light  to  Calvert  St.,  also  several  other  streets,  approved 
by  Paving  Commission  and  Board  of  Awards. 

Va„  Chase  City — City  contemplates  bond  issue  for  street 
improvements. 

W  Va„  \damston — Bids  will  be  received  until  7:30  p.m., 
Oct.  16,  by  W.  V.  Hutchinson,  Town  Recdr.,  for  grading,  curb- 
ing and  paving  Pike  St. 

W.  Va,  Bath — (Berkeley  Springs  post  office) — City  plans 
an  expenditure  of  $30,000  for  paving. 

N.  C,  Elkins— Citizens  of  Marsh  Township  voted  $25,000 
bonds  for  roads. 

N  C,  Raleigh— Ordinance  passed  by  City  Commissioners 
authorizing  expenditure  of  $10,000  for  sidewalks.  Noted 
Sept.  9. 

Fla.,  Crawfordville — Commissioners  of  Wakulla  County  plan 
to  issue  $15,000  bonds  for  roads.    J.  M.  Towles,  Clk. 

Fla  ,  Fellsmere — Election  will  be  held  to  vote  $50,000  bonds 
for  paving  and  sidewalks.    C.  W.  Tolmadge,  Ch.  Engr. 

Fla.,  Starke— (Official)— Citizens  voted  $16,000  bonds  for 
paving.    Bids  will  be  asked  about  January  1.    Noted  Sept.  30. 

Fla.,  Tampa— Board  of  Public  Works  plans  70,720  sq.yd.  of 
pavement. 

Ala.,  Camden— Bids  will  be  received  until  Nov.  1  by  J.  N. 
Stanford,  Chn.,  Comr.  of  Wilcox  County,  for  road  m  Wilcox 
County. 

Miss.,    Lexington — Citizens    of    Holmes    County,  Durant 

District,  voted  bonds  for  roads. 

Miss.,  Magnolia— Bonds  for  $75,000  sold  for  improving 
roads  in  Fourth  District.    Noted  Sept.  2. 

La.,  New  Orleans — Construction  of  boulevard  along  17  St. 
canal  from  Metarie  Rd.  to  Lakeside  contemplated  by  Orleans 
Levee  Board. 

La.,  Plaouemine— Contract  will  soon  be  awarded  for  about 
12  miles  of  road  on  east  side  of  Mississippi  River  .  Estimated 
cost,  $7,000.    Noted  Sept.  16. 

Tenn.,  Pulaski — Citizens  of  Giles  County  contemplate  bond 
issue  for  roads. 

Ky.,  Lexington — Citizens  voted  $300,000  bonds  for  roads  in 
Fayette  County.    Noted  Aug.  12. 

Ohio,  Akron— Bids  will  be  received  by  C  P.  Parker,  Dir. 
Pub.  Ser.,  until  noon,  Oct.  17,  for  paving  Huntingdon  fat.. 
Mason  and  Nash  St.  and  Rhodes  Ave.,  also  for  grading  Lease 
and  Gage  St. 

Ohio,  Alliance — Bids  will  be  received  by  Charles  O.  Silver, 
City  Audr.,  until  Oct.  25,  for  sale  of  $33,190  bonds  for  road  im- 
provements. 

Ohio,  East  Liverpool— Bids  will  be  received  until  Oct.  16 
bv  E  J.  Smith,  Dir.  Pub.  Ser.,  for  improving  East  Sixth  fat. 
from  Walnut  to  Sugar  St.,  and  Barlow  Alley  from  West  Ninth 
St.  to  Croxall  Alley. 

Ohio,  Euclid— (Official)— Bids  will  be  received  by  H.  S. 
Dunlop,  Village  Clk.,  Town  Hall,  until  noon,  Nov.  8,  tor  im- 
proving Chardon  Rd. 

Ohio,  Findlay— Bonds  for  $20,950  will  be  sold  for  street 
improvements. 

Ohio,  Independence— Bids  will  be  received  by  Arthur  J 
Goudy  Village  Clk.,  until  noon,  Nov.  1,  for  sale  of  $9,500 
bonds  for  sidewalks  on  Brecksville  Rd. 

Ohio,  Zanesville — City  Council  plans  an  expenditure  of  $22,- 
250  for  paving  a  number  of  streets. 

Ind.,  Goshen— (Official)— No  bids  were  received  for  con- 
crete road  in  Harrison  Township.    Noted  Sept.  lb. 

Ind.,  Indianapolis— Bids  will  be  received  by  Commissioners 
of  Marion  County  until  10  a.m.,  Nov.  3,  for  grading  road  in 
Warren  Township. 

Ind.,  Newport— Bids  will  be  received  until  10  a.m.,  Nov.  1, 
by  Commissioners  of  Vermillion  County,  for  gravel  roads  in 
Helt  and  Clinton  Townships. 

Ind..  South  Bend— Bids  will  be  received  by  C.  Sedgwick, 
County  Audr.,  until  11  a.m.,  Nov.  8,  for  three  gravel  roads  in 
Madison  Township. 


Ind.,  Williamsport — Bids  will  be  received  by  Commissioners 
of  Warren  County  until  2  p.m.,  Nov.  1,  for  gravel  roads  in 
Jordan  and  Pike  Township. 

Mich.,  Detroit — A.  Fenkell,  Comr.  of  Pub.  Wks.,  has  recom- 
mended paving  Whitney  Ave.  from  Linwood  to  Wildmere  St. 
Estimated  cost,  $12,500. 

Mich.,  Sault  Ste.  Marie — Bids  will  be  received  by  H.  A. 
Osborn,  County  Rd.  Comr.,  until  3  p.m.,  Oct.  18,  for  7%  miles 

of  gravel  roads. 

III.,  Dixon — Board  of  Local  Improvements  plans  an  ex- 
penditure of  $25,502,  for  macadamizing  East  Everett,  East 
Water,  East  Chamberlain,  North  Jefferson  and  other  streets. 

111..  Des  Plaines — Bids  will  be  received  by  Village  Clk. 
until  Oct.  17,  4.500  sq.yd.  concrete  pavement. 

111.,  Murphyshoro — County  Board  of  Supervisors  plans  an 
expenditure  of  $16,000  for  roads. 

111..  Rock  Island — Property  owners  plan  to  pave  Eighth 
Ave.  between  24th  and  29th  St.  with  brick.  Estimated  cost, 
$15,000. 

Wis.,  31adison — Plans   being  considered   for  paving  with 

ashphalt  Regent  St.  from  Park  to  Monroe  St. 

Wis.,  Tomah — Bids  will  be  received  by  William  Koopman. 
City  Clk..  until  noon,  Oct.  16.  for  approximately  2,000  sq.yd. 
rein  forced -concrete  pavement. 

Iowa,  Des  Moines — City  Council  plans  to  pave  North  Ave. 
and  23rd  St. 

Iowa,  Jefferson — Supervisors  of  Greene  County  plan  8% 
miles  of  gravel  road. 

Minn.,  C'rookston — Bids  will  be  received  until  2  p.m.,  Oct. 
26,  by  H.  J.  Welte,  Audr.,  Polk  County,  for  improving  State 
Road  No.  4. 

Minn.,  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur  Agt.,  until  10:30  a.m.,  Oct.  18,  for  grading  and  improving 
Edgecombe  Rd.  from  West  Seventh  St.  to  Lexington  Ave.; 
Field  Ave.  from  Daven  Ave.  to  Edgecombe  Rd. ;  alley  in 
block  No.  13,  Boulevard  Addition,  Stanford  Ave.  from  Prior 
Ave.  to  Cleveland  Ave.;  Wellesley  Ave.  from  Prior  to  Cleve- 
land Ave.;  Berkeley  Ave.  from  Kenneth  St.  to  Cleveland  Ave. 

Minn.,  Thief  River  Falls— Bids  will  be  received  by  T.  P. 
Anderson,  County  Audr.,  until  2  p.m.,  Oct.  18,  for  graveling 
State  Rd.  No.  1. 

Kan.,  Eldorado — Commisisoners  of  Butler  County  plan 
one  mile  of  rock  road. 

Kan.,  Pittsburg — Council  passed  an  ordinance  to  construct 
concrete  curb  and  gutter  and  resurface  Broadway  from  Second 
to  Quincy  Ave. 

Kan.,  Topcka — County  Commissioners  have  decided  to  pave 
West  10th  Ave. 

S  D.,  Bison — Commissioners  of  Perkins  County  plan  an 
expenditure  of  $28,500  for  road  work. 

S.  D.,  Sioux  Falls— Plans  prepared  by  A.  Howe,  City  Engr.. 
for  paving  Main  Ave.  from  Third  to  Fifth  St. 

Mont.,  Anaconda— City  Council  created  Special  Improve- 
ment District  No.  71  to  improve  Park  Ave  from  center  ot 
Chestnut  St.  to  tracks  of  Butte,  Anaconda  &  Pacific  Ry.  to. 

Mont.,  Livingston — City  Council  plans  an  expenditure  of 
$10,000  for  paving  Park  St. 

Mo.,  Kansas  Citv — No  bids  were  received  by  Board  of  Park 
Commissioners  for  grading  Meyer  Blvd.  and  the  Paseo.  U  ork 
will  be  readvertised.    Estimated  cost,  $275,000.    Noted  Sept.  16. 

Mo.,  Louisiana— City  Council  retained  J.  E.  Schwab,  Con- 
sult. Engr.,  Alton,  111.,  to  prepare  plans  for  improving  10 
blocks. 

Ark.,  Jonesboro— City  plans  to  gravel  and  curb  Mam  St. 
from  Nettleton  Ave.  to  southern  city  limits. 

Tex.,  Dcnison— (Official)— Bids  will  be  received  until  2  p.m 
Oct.    19!   by   Robert   Gerlach,   City   Secy.,   for  approximately 
13,000  sq.yd.  of  paving. 

Okla.,  Eufaula— Citizens  defeated  $25,000  bond  issue  for 
roads.    Noted  Aug.  12. 

Wash..  Bellingham— City  plans  an  expenditure  of  about 
$16,000  for  concrete  walks  on  Chestnut  and  Grant  fat. 

Wash.,  Olympia— An  expenditure  of  $48,175  planned  by 
State  Highway  Commission  for  clearing  and  grubbing  rignt- 
of-wav  of  Olympic  Highway. 

Wash..  Pullman— Bids  will  be  received,  until  Oct .19  by 
Matilda  F.  Gannon,  City  Clk.,  for  paving  m  District  No.  2b. 
L.  V.  Edwards,  City  Engr. 

Wash.,  Waltsburg— Citv  Council  plans  cement  sidewalks  on 
...ird  and  Main  St.  and  Coppel  Ave.,  also  to  gravel  and  ma- 
cadamize Fifth  and  Orchard  St. 

Calif.,  Eureka— County  plans  to  sell  $125,000  bonds  for 
highway  improvements. 

Calif.,  Los  Angeles— City  plans  to  improve  Serrano,  Man 
posa  and  53d  Ave.  and  Normandie  St. 

Ont.,  Stratford— Town  Council  plans  to  lay  sidewalks  on 
Mowat  and  Birmingham  St.    R.  R.  Lang,  Clk. 

B.  C,  Victoria— City  Council  plans  to  pave  Blanshard  St. 
C.  H.  Rust,  Engr. 

Bids  In  and  Contracts  Awarded 
Mass.,   Arlington— Contract    for   constructing  Summer  St. 
Blvd.  between  Brattle  and  Forest  St.  awarded  to  FRANCIS  L. 
MAGUE,  at  $6,160.  .  . 

N.  Y„  Albany— Contract  for  grading  and  sodding  cement 
walks   and   curbs   on   boiler-house   site   awarded   to  CRAM 
MOND  CONSTRUCTION  CO.,  at  $7,445. 

N.  Y„  Kcnmore— Contract  for  paving  Cornell  Ave.  award- 
ed to  H.  P.  15URGARD  CO.,  Buffalo,  at  $10,500. 

N.  Y..  New  Berlin— (Official)— Contract  for  1,800  lm.ft. 
concrete  paving  awarded  to  HUGH  HEVERIN,  Utica.  at 
$10,742.     E.   F.   Musson,  Engr.     Noted   Sept.  30. 
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N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Low- 
est bids  received  by  L.  H.  Pounds,  Borough  Pres.,  Oct.  6,  for 
regulating,  grading,  paving,  curbing  and  laving  sidewalks 
on  various  streets  were  as  follows:  Bay  34th  St.  from  86th 
St.  to  Cropsey  Ave.,  P.  Turricano  Co.,  at  $12,717;  William 
Ave.  from  Hegeman  to  Vienna  Ave.,  Scilian  Asphalt  Paving 
Co.,  41  Park  Row,  New  York,  N.  Y.  (Borough  of  Manhattan), 
at  $3,933;  23rd  Ave.  from  Cropsey  Ave.  to  86th  St.,  J.  J. 
Guinan  Contracting  Co.,  2314  Gravesend  Ave.,  New  York,  N.  Y. 
(Borough  of  Brooklyn),  at  $S,975.     Noted  Sept.  30. 

N.  Y..  New  York — (Borough  of  Queens)  —  (Official) — Wil- 
liam T.  Maxwell,  Flushing,  N.  Y.,  at  $4,885,  submitted  lowest 
bid  for  improving  Jerome  Ave.  from  Bovd  to  Greenwood  Ave., 
Fourth  Ward,  and  Peace  Bros.,  20  Main  St.,  Flushing,  N.  Y., 
at  $4,917,  for  improving  South  Ave.  from  New  York  Ave.  to 
Rockaway  Turnpike.    Noted  Sept.  30. 

N.  Y.,  New  York — (Borough  of  Richmond)  —  (Official) — Bids 
were  received  Oct.  5  for  regulating,  grading  and  paving  Bar- 
rett Blvd.,  Freylinghuysen  Rd.  and  Havenwood  Rd.  as  follows: 
Joseph  Johnson's  Sons,  $24,919  (low  bidder);  J.  E.  Donovan, 
$29,078;  C.  Vanderbilt,  $25,069. 

N.  J.,  Belleville — Contract  for  paving  Eckle  St.  in  Silver 
Lake  Section  awarded  to  NORTHERN  CONSTRUCTION  CO., 
Belleville,  at  $2.12  per  sq.yd.    Noted  Aug.  26. 

N.  J.,  Kearney. — Contract  for  paving  Brighton  Ave.  from 
Rutland  to  Afton  St.  awarded  to  NORTHERN  CONSTRUC- 
TION CO.,  at  $11,216. 

N.  J.,  Newark — Bids  were  received  by  Board  of  Chosen 
Freeholders  of  Essex  County  for  improving  Essex  Ave.  from 
Summit  to  Warren  St.,  as  follows:  Union  Paving  Co.,  $25,235; 
W.  T.  S.  Crinchfleld,  $23,850;  Standard  Bitulithic  Co.,  $25,701. 
Noted  Aug.  19  and  Sept.  30. 

N.  J.,  Newark — Bids  were  received  by  Board  of  Street  and 
Water  Commissioners  for  paving  Chelsea  Ave.  from  South 
Orange  Ave.  to  city  line  as  follows:  W.  T.  S.  Crichfield,  $10,- 
809;  Newton  Paving  Co.,  $10,806;  Northern  Construction  Co., 
$10,512.    Noted  Sept.  9  and  30. 

N.  J.,  Newark — Bids  were  received  Sept.  30  for  paving 
North  Sixth  St.  from  Fourth  Ave.  to  Park  Ave.  as  follows: 
Glenfield  Construction  Co.,  Newark,  $8,332;  Northern  Construc- 
tion Co.,  Newark,  $8,577;  Standard  Bitulithic  Co.,  Newark, 
$8,592.     Noted  Sept.  23. 

Penn.,  Erie — Contract  for  widening  East  Sixth  St.  awarded 
to  J.  &  M.  DOYLE,  at  $6,954. 

Md.,  Annapolis — Contract  for  State-Aid  roadway  from 
Curtis  Bay  to  Wagner's  Point,  Fifth  District,  awarded  to 
SMITH  &  RUGGLES,  2680  Dulany  St.,  Baltimore. 

Md.,  Baltimore — All  bids  received  for  paving  Elliott  Drive- 
way rejected  by  Board  of  Awards.  Work  will  be  readvertised. 
Noted  Sept.  16  and  Oct.  17. 

Md.,  Baltimore — Contract  for  paving  Alamede  Rd.  awarded 
to  AMERICAN  PAVING  CO.,  Baltimore,  at  $16,923.  Noted 
Sept.  9  and  Oct.  7. 

Md.,  Baltimore — Contract  for  road  near  Stockton  awarded 
to  RUSSE  PARKER  CONSTRUCTION  CO.,  Hudson,  at  $15,793. 

Md.,  Easton — (Official) — Commissioners  of  Talbot  County 
rejected  all  bids  for  section  of  State-Aid  highway  along  Har- 
rison St.  and  have  decided  to  do  the  work  by  county  forces. 
Noted  Sept.  30. 

Md.,  Snow  Hill — Contract  for  concrete  roadwav  in  Worces- 
ter County  awarded  to  RUSSO  PARKER  CONSTRUCTION  CO., 
Hudson,  N.  Y.,  at  $15,793. 

W.  Ara.,  Parkersburg — Contract  for  paving  19th  St.  from 
Murdoch  Ave.  to  Avery  St.  awarded  to  PARSONS  CONSTRUC- 
TION CO.,  Brownsville,  Penn.,  at  $4,890. 

S.  C,  Gaffney — Contract  for  paving  Limestone  St.  awarded 
to  SOUTHERN  PAVING  AND  CONSTRUCTION  CO.,  Chat- 
tanooga, Tenn.,  at  $1.64  per  sq.yd.    Noted  Aug.  26. 

Ala.,  GastonburR — CENTRAL  ALABAMA  CONSTRUCTION 
CO.,  at  $70,000,  awarded  contract  for  road  from  Gastonburg  to 
Clark  County  line. 

Tenn.,  Columbia — Contract  for  paving  various  streets 
awarded  to  SOUTHERN  ASPHALT  &  CONSTRUCTION  CO., 
Birmingham,  Ala.,  at  about  $50,000. 

Tenn.,  Memphis — Bids  were  received  for  paving  a  part  of 
Front  St.  with  wood  block  as  follows:  Koehler  Bros. -Fowler 
Construction  Co.,  $7,380;  E.  J.  Wetterstrohm,  $7,509;  Turney 
&  Thomas,  $7,744. 

Ky.,  Madisonville — A.  A.  SMITH,  at  $23,139,  awarded  con- 
tract for  piking  four  miles  Greenville,  Hopkinsville,  Prince- 
ton and  Calhoun  Rd. 

Ky.,  Mayfield — Contract  for  10%  miles  of  road  between 
Mayfield  and  Graves  County  line  awarded  to  C.  E.  CRESAP 
&  BRO„  Humboldt,  Tenn.,  at  $25,852. 

Ky.,    Newport — Schoolfleld    &    Jones,    at    $9478,  submitted 
lowest  bid  for  paving  Tenth  St. 

Ky„  Vaneeburg- — Contract  for  211  miles  of  road  over  Con- 
cord Hill  awarded  to  W.  H.  KNAPP,  at  $11,338. 

Ohio,  Conneaut — Contract  for  paving  State  St.  awarded  to 
JOHN  McCORMICK  &  SON,  Erie,  Penn.,  at  $29,844. 

Ohio,  Coshocton — Contract    for  paving  a  portion    of  East 
Main  St.  awarded  to  JOHN  HALL,  at  $5,327. 

Ohio,  East  Liverpool — (Official) — Contract  for  Improving 
Jethro-Hollow  Rd.  awarded  to  McLAUGHLIN  &  ALLISON, 
at  $31,268;  Park  Way  Rd.  to  PATTERSON  &  GRAFTON,  at 
$22,917.     Noted  Sept.  30. 

Ohio,  Letonia — Contracts  for  paving  awarded  as  follows: 
FRANK  GEORGE,  Pittsburgh,  Penn.,  at  $29,968,  for  2.95  miles; 
M.  P.  CONNELLY  &  SON,  Youngstown,  at  $34,719,  for  16,023 
sq.yd. 

Ohio,  Mt.  Gilead — Contract  for  paving  Neal  Ave.  with  brick 
awarded  to  GRAVES.  BARRETT  &  LEECH,  New  London,  at 
$5,637.  . 

Ohio,  Mt.  Vernon — J.  J.  Kile,  Mt.  Vernon,  at  $7,430,  sub- 
mitted lowest  bid  for  paving  Ganzier  Ave.  with  wire-cut 
brick,  and  C.  L.  Wright,  Mt.  Vernon,  at  $7,126,  for  repressed 
brick. 


Ohio,  Napoleon — Contract  for  extension  of  Napoleon- 
U  auseon  Rd.  awarded  to  A.  L.  STRAYER,  Liberty  Center,  at 
$5,972.    Noted  Sept.  23. 

Ind.,  Angola — (Official) — Contract  for  two  gravel  roads 
awarded  to  ALLISON  FULTON,  Bluffton,  at  $7,600  and  $7,250 
respectively.    Noted  Sept.  23. 

■tiaIoI1„<l"  Blo°™>»>sr*on — Union  Asphalt  Co.,  Indianapolis,  at 
•Mb, 326,  submitted  lowest  bid  for  paving  East  Sixth  St.  from 
Washington  St.  to  Indiana  Ave. 

Ind.,  Brazil — (Official) — Contract  for  gravel  road  between 
Jackson  and  Cass  Townships  awarded  to  CAMPBELL  & 
HAWKINS,  Brazil.    Noted  Sept.  16. 

Ind.,  Crawfordsville — (Official) — Contract  for  road  in  Rip- 
ley Township  awarded  to  WILLIAM  MCCARTHY,  Lebanon, 
at  $6,000.    Noted  Sept.  23. 

_  l""';'  Ft*  Wayne — Contract  for  paving  awarded  to  MOEL- 
LERING  &  GRACE  CONSTRUCTION  CO. 

Ind.,  Franklin — Contract  for  gravel  road  in  Pleasant  Town- 
ship awarded  to  BYERS  &  BYERS,  Trafalger,  at  $4,750. 
Noted  Sept.  23. 

Ind.,  Indianapolis — Contract  for  paving  Kenwood  Ave. 
between  30th  and  38th  St.  awarded  to  MARION  COUNTY 
CONSTRUCTION  CO.,  Indianapolis,  at  $24,829. 

Ind.,  Lebanon — (Official) — Contract  for  two  gravel  roads 
in  Perry  and  Washington  Townships  awarded  to  JACKSON 
BROS.,  Lebanon,  at  $6,524,  for  Anderson  F.  Smith  Rd.,  and 
WILLIAM  E.  BOLTS,  at  $5,237,  for  Lon  Robinson  Rd.  Noted 
Sept.  23. 

Ind.,  Montieello — (Official) — Contract  for  gravel  road  in 
Liberty  Township  awarded  to  G.  A.  KELLENBURGER,  Rey- 
nolds, at  $6,800.    Noted  Sept.  23. 

Ind.,  Muncie — Contract  for  macadamized  road  in  Delaware 
County  awarded  to  CURTIS  V.  RECTOR,  Muncie,  at  $9,000 
Noted  Sept.  16. 

Ind.,  New  Albany — Contract  for  reconstructing  seven  miles 
of  Taoli  Pike  in  Lafayette  and  Greenville  Townships  awarded 
to  W.  F.  WOODRUFF,  Louisville,  at  $41,000. 

Ind.,  Roelxiport — (Official) — Contract  for  road  in  Ohio 
Township  awarded  to  RUMDMAN  CONSTRUCTION  CO., 
Petersburgh,  Ind.,  at  $11,499.    Noted  Sept.  23. 

Ind.,  Roekville — Contract  for  paving  north  side  of  public 
square  awarded  to  EDWARD  PATTON,  Veedersburg,  at  $5,225. 

Ind.,  Winamac — (Official) — Contract  for  road  work  in 
Tippacanoe  Township  awarded  to  JOHN  BAIR,  Winamac,  at 
$8,900.     Noted  Sept.  23. 

Mich.,  Detroit — Contract  for  improving  Dwight  and  Dexter 
Blvd.  awarded  to  DETROIT  ASPHALT  PAVING  CO.,  at  $5,177 
and  $28,627  respectively. 

III.,  Chicago — Contract  for  paving  awarded  to  AMERICAN 
ASPHALT  CO.,  at  about  $145,000. 

HI.,  Deeatur — (Official)- — Contract  for  17,000  sq.yd.  brick 
pavement  and  for  combined  curb  and  gutter  awarded  to  S.  A. 
TUTTLE,  Decatur,  at  $34,712.    Noted  Sept.  8. 

111.,  La  Salle— Contract  for  improving  11th  and  Hennepin 
St.  awarded  to  T.  W.  KEYS,  La  Salle,  at  $13,935. 

111.,  Moline — A.  E.  Ruthledge,  Rockford,  at  $27,513,  sub- 
mitted lowest  bid  for  paving  road  of  Fredericks  Hill  to  Bridge 
Lane  and  Milan  Rd. 

111.,  Rockford — Contract  for  paving  Mulberry  St  and  por- 
tions of  Oakley  Ave.  and  Andrews  St.  awarded  to  F.  K.  CAR- 
RICO,  at  $19,000. 

HI.,  St.  Charles — Bids  were  received  for  improving  parts  of 
East  Main  and  West  Main  St.  as  follows:  Western  Improve- 
ment Co.,  Racine,  $55,391;  Arwin  E.  Price,  Elgin,  $56,698;  Lo- 
gan &  Giertz,  Elgin,  $56,958.    Noted  Sept.  16. 

111.,  Urbana — Contract  for  paving  East  Main  St.  awarded  to 
STIPES  &  PILCHER,  at  $6,000. 

Wis.,  Green  Bay — (Official) — Contract  for  grading  and  plac- 
ing gravel  or  crushed  stone  on  portions  of  West  Main  St. 
awarded  to  C.  S.  McDONALD,  Green  Bay,  at  $4435.  Noted 
Sept.  30. 

Wis.,  Milwaukee — Contract  for  paving,  grading,  guttering 
and  curbing  Center  St.  from  Teutonia  to  Fond  du  Lac  Ave. 
awarded  to  BADGER  CONSTRUCTION  CO.,  Milwaukee,  at 
$30,082:  contract  for  paving  Clybourn  St.  from  Sth  to  13th 
St.  awarded  to  GEORGE  CZERWINSKI,  Milwaukee,  at  $20,200. 

Wis.,  Milwaukee — Contract  for  7,000  sq.yd.  creosoted  block 
awarded  to  CHICAGO  CREOSOTING  CO.,  Chicago,  at  $1.27 
per  sq.yd. 

Wis.,  Racine — Contract  for  grading  Osborne  Blvd.  awarded 
to  JAMES  CAPE  &  SONS. 

Wis.,  Sheboygan — Contract  for  paving  Ontario  Ave.  from 
Fifth  to  Third  St.  awarded  to  JOHN  BRAUN,  at  $4,767. 

Iowa,  riinton — Contract  for  approximately  59,000  sq.ft.  of 
sidewalk  awarded  to  C.  M.  NEAL.    Estimated  cost,  $7,500. 

Iowa,  Guthrie  Center — Contract  for  paving  30  blocks 
awarded  to  MOORE-SIEG  CONSTRUCTION  CO.,  at  $69,878. 
Noted  Sept.  2  and  Oct.  7. 

Minn.,  Duluth — Contract  for  paving  58th  Ave.,  West,  from 
Elinor  to  Eighth  St.  awarded  to  A.  HEPENBERG,  at  $4,079. 

Minn.,  Duluth — Contract  for  paving  State  Rural  Hiarhwav 
No.  82,  in  Cass  and  Hubbard  Counties,  awarded  to  BRANDEN- 
BERG  CONSTRUCTION  CO.,  Minneapolis,  at  $1SO,000.  Noted 
Sept.  23. 

Minn.,  Red  Lake  Falls — Contract  for  Pembina  Road  Trail, 
Red  Lake  County,  awarded  to  M.  BARRETT  CO.,  Herman, 
Minn. 

Minn.,  Redwood  Falls — Contract  for  State  Road  No.  71 
through  Kintlre  Township  awarded  to  J.  W.  MINTO  and 
WILLIAM  SMITH.  JR. 

Kan.,  Pittsburg — All  bids  for  paving  12  blocks  on  Walnut 
and  College  Ave.  rejected.  New  bids  will  be  received.  Noted 
Sept.  9. 
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Kan.,  Wichita — Contracts  for  paving-  awarded  as  follows: 
2d  St.  from  Market  St.  to  Washington  Ave.  to  HARRY  L. 
MILES,  Wichita,  at  $25,983;  Belmont  Ave.  from  Douglas  to 
English  St.,  English  St.  from  Fountain  to  Belmont  Ave.,  and 
Fountain  Ave.  from  Douglas  to  English  St.  to  WIDLISTON 
CONSTRUCTION  CO.,  Chicago,  111.,  at  $15,436. 

Neb.,  Omaha — Contract  for  grading  various  streets  of  city 
awarded  to  KEIRLE  CONSTRUCTION  CO.,  Florence. 

N.  D.,  Minot — Bids  received  Oct.  4  by  Board  of  City  Com- 
misisoners  for  street  improvements  as  follows:  Joseph  Samp- 
son, $34,846;  C.  B.  McUamara  &  Co.,  $35,249;  MINOT  CON- 
STRUCTION CO.,  $33,741  (awarded  contract).    Noted  Sept.  30. 

IV.  D.,  Wahpeton — Contract  for  paving  Dakota  Ave.  awarded 
to  GREAT  NORTHERN  BRIDGE  CO.,  Minneapolis,  Minn. 

Mont.,  Bozeman — Contract  for  paving  Tracy  and  Bozeman 
Ave.  awarded  to  WARREN  CONSTRUCTION  CO.,  at  $14,050 
and  $11,687  respectively. 

Mont..  Great  Falls — Contract  for  paving  around  Whitier 
Park  awarded  to  F.  BIRCH  &  SON,  at  $24,599. 

JIo.,  Oregon — Contract  for  grading,  paving,  curbing  and 
guttering  a  number  of  streets  awarded  to  A.  JAICKS  CO., 
510   American    Bank   Bldg.,   Kansas   City,   at   about  $36,000. 

Mo.,  St.  Joseph — DUBOIS  &  PETER  CONSTRUCTION  CO., 
awarded  contract  for  paving  Gordon  Ave.  from  Illinois  to 
Michigan  Ave. 

Tex.,  Athens — Contract  for  paving  awarded  to  SMITH 
BROS.  &  LA  RUE,  Crockett,  at  $1S,000. 

Okla.,  Pawnee — Contract  for  paving  Street  Improvement 
District  No.  1  awarded  to  M.  A.  SWADEK  &  CO.,  Oklahoma 
City,  at  $51,419.    Noted  Sept.  30. 

Wash.,  Ellensburg — Contract  for  grading  two  miles  of 
Ellensburg  and  Peshaskin  Road  awarded  to  QUIGG  CON- 
STRUCTION CO.,  Wenatchee,  at  $5,595. 

Wash.,  Seattle — Contract  for  improving  West  Massachu- 
setts St.  awarded  to  CASCADE  CONSTRUCTION  CO.,  Central 
Bldg.,  Seattle,  at  $33,984. 

Wash.,  Seattle — Contract  for  paving  Mill  St.  awarded  to 
E.  ARNOLD  &  CO.,  Seattle,  at  $11,260. 

Wash.,  Seattle — Lowest  bid  received  for  improving  east 
and  west  Green  Lake  Way  was  that  of  R.  G.  Stevenson,  1327 
Ewing  St.,  Seattle,  at  $103,303. 

Wash.,  Seattle — Lowest  bid  received  for  improving  East 
Marginal  Way  was  that  of  Puget  Sound  Bridge  and  Dredge 
Co.,  Seattle,  at  $80,957. 

AVash.,  Yakima — Contract  for  graveling  1%  miles  on  Sum- 
mitview  Rd.  awarded  to  A.  H.  ZANE  &  CO.,  at  $6,739. 

Wash.,  Yakima — Contract  for  Wenan  Rd.  awarded  to 
THOMAS  GINGLE,  at  $7,825. 

Ore.,  Portland— OSKAR  HUBER,  Portland,  at  $10,635, 
awarded  contract  for  paving  Upper  Washington  St. 

Ore.,  Tillamook — Contract  for  paving  Second  Ave.  awarded 
to  F.  C.  FELDSCHAU,  Tillamook,  at  $7,089. 

Calif.,  Los  Angeles — CALIFORNIA- ARIZONA  CONSTRUC- 
TION CO.,  at  $32,297,  awarded  contract  for  improving  Ram- 
part Blvd.  from  First  to  Sixth  St. 

Calif.,  Ontario — Ford  &  Stout,  Bradbury  Bldg.,  Los  Angeles, 
at  $57,088,  submitted  the  lowest  bid  for  improving  Euclid 
Ave.    Noted  Sept.  23. 

Calif.,  San  Fernando — Contract  for  paving  Grand  Blvd. 
between  San  Fernando  Mission  and  southerly  end  of  Hickson 
Ranch  awarded  to  FAIRCHILD-GILMORE -WILTON  CO.,  Los 
Angeles. 

Calif.,  San  Jose — Contract  for  four  and  one-half  miles  of 
macadam  road  awarded  to  J.  M.  McDONALD,  at  $49,497. 

Calif.,  Stockton — Contracts  for  paving  awarded  as  follows: 
Van  Buren  and  Monroe  St.  to  A.  B.  MUNSON  &  SON,  Stockton, 
at  $13,100;  Delia  and  Lafayette  St.  to  R.  C.  TUMELTY,  Stock- 
ton, at  $14,302. 

due.,  Chateauguay — Contract  for  macadam  roads  awarded 
to  JULIEN  TOUSSAINT  CO.,  2743  St.  Hubert  St.,  Montreal. 
Estimated  cost,  $6,000. 

Ont.,  London — Contract  for  paving  Wharncliffe  Rd.  and 
constructing  sewer  on  Grev  St.  awarded  to  FIELDER  CON- 
STRUCTION CO.,  William  St.,  London,  at  $5,054. 

Ont.,  Toronto — Contract  for  paving  a  portion  of  Scarbor- 
ough Rd.  awarded  to  ASHPHALTIC  CONCRETE  CO.,  Toronto, 
at  $8,430. 

Man.,  Rosser — Contract  for  grading  awarded  to  A.  R. 
BOIVIN,  303  Notre  Dame  Investment  Bldg.,  Winnipeg,  at 
$5,200. 

INDUSTRIAL  WORKS 
Proposed  Work 

Conn.,  Bridgeport — Bids  will  soon  be  received  by  F.  A. 
Cooper,  Arch.,  for  five-story,  65xl00-ft.  concrete  and  brick 
warehouse  for  Logan  Bros.     Noted  Sept.  16. 

Iff.  Y.,  New  York — (Borough  of  Brooklyn) — F.  A.  Koch  Mfg. 
Co.  will  build  six-story  loft  building  -at  Flatbush  Ave.  Exten- 
sion and  Bridge  St. 

N.  Y„  New  York — (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  in  November  for  plant  for  Louis  De  Jonge 
&  Co.,  446  Richmond  Turnpike,  Tompkinsville.  Valentine  & 
Kissman,  25  Madison  Ave.,  New  York,  Arch.  Estimated  cost, 
$400,000. 

N.  J.,  Belleville — L.  Sonneborn  Sons  secured  site  adjoining 
present  one  and  will  build  additional  buildings. 

Penn.,  Lebanon — Frackville  Mfg.  Co.,  34  6  Broadway,  New 
York,  N.  Y.,  will  build  three-story  factory  at  Ninth  and  Skull 
St.    Estimated  cost,  $25,000. 

Penn.,  McKcesport — National  Tube  Co.  plans  addition  to 
plant. 


Penn.,  Mlllvale — Pittsburgh  Rys.  Co.  will  build  car  barn. 

W.  Va.,  Charleston — Du  Pont  de  Nemours  Co.  will  build 
magazines  in  Charleston,  Martinsburg,  Huntington,  Piedmont, 
Bluefield,  Scarboro,  Kellogg,  Blaine  and  Rock,  W.  Va.  Esti- 
mated cost,  $500,000. 

N.  C,  Belmont — Imperial  Yarn  Mill  Co.  will  organize  com- 
pany with  $200,000  capital  and  will  build  cotton  mill. 

Fla.,  Jacksonville — Citizens'  Ice  &  Cold  Storage  Co.  plans 
to  enlarge  its  plant.    Horace  Williams,  Mgr. 

Fla.,  Yalrico — Fugazzie  Commission  Co.  will  build  60x100- 

ft.  packing  plant. 

Ala.,  Gadsden — Gulf  States  Steel  Co.  plans  improvements  at 
estimated  cost  of  $80,000. 

Tenn.,  Memphis — Harris  Iron  &  Supply  Co.  has  plans  by 
G.  M.  Shaw  &  Co.  for  warehouse  on  South  Front  St.  near 
Linden  Ave.    Estimated  cost,  $20,000. 

Tenn.,  Shelbyville — Valley  Cotton  Mills  Co.  will  build  mill. 
Estimated  cost,  $50,000.  G.  R.  Adams,  Pres.  of  Public  Light  & 
Power  Co.,  interested. 

Ohio,  Bellaire — American  Stamping  &  Enameling  Co.  will 
make  imnrovements  to  its  plant  on  Monroe  St.  Estimated 
cost,  $10,000. 

Ohio,  Cambridge — Interstate  Iron  &  Steel  Co.  will  build 
plant  in  Cambridge. 

Ohio,  Cincinnati — Bids  will  soon  be  received  by  Ahrens 
Fox  Fire  Engine  Co.  for  three-story,  42xl20-ft.  addition. 
Bert  Baldwin  &  Co.,  Perin  Bldg.,  Engr. 

Ohio,  Cincinnati — Cincinnati  Grain  Co.  will  build  hay 
elevator  and  warehouse  at  31  Water  St. 

Ohio,  Cincinnati — City  Ice  Delivery  Co.  will  soon  construct 
ice  plant  at  Price  and  Elberon  Ave.  Bernard  T.  Wisenall, 
Arch.     Noted  Aug.  12. 

Ohio,  Cleveland — Cleveland  Electric  Metal  Co.  has  plans 
for  foundry  and  addition  to  its  plant  on  West  38th  St. 
Burchart-Roberts-Wales  Co.,  Swetland  Bldg.,  Cleveland,  Arch. 

Ohio,  Cleveland — Johns  Machine  &  Stamping  Co.  will  build 
factory  at  Columbus  and  Leonard  St.  Benjamin  F.  Johns, 
Pres.    Estimated  cost,  $SO,000. 

Ohio,  Cleveland — Parish  &  Bingham  Co.  has  plans  by 
Ernest  McGeorge,  Leader-News  Bldg.,  for  addition  to  its 
plant  at  Madison  Ave.  and  West  106th  St. 

Ohio,  Cleveland — Standard  Welding  Co.  will  build  addition 
to  its  factory  at  1280  East  73rd  St.    Estimated  cost,  $180,000. 

Ohio,  Cleveland — Taber  Ice  Cream  Co.  will  build  ice  cream 
factory  addition  at  3500  Payne  Ave.     Estimated  cost,  $25,000. 

Ohio,  Cleveland — Ward  Baking  Co.  will  build  bakery  at 
Perkins  and  East  40th  St.    Estimated  cost,  $250,000. 

Ohio,  Columbus — Bids  being  received  by  N.  Bradford, 
Arch.,  for  two-storv  shop  building  for  Ohio  State  University. 
Estimated'  cost,  $120,000.     Noted  Sept.  23. 

Ohio,  Norwood — Concrete  Flooring  Co.  of  Kentucky  will 
build  135xl64-ft.  factory  on  Baker  St.  near  Sherman  Ave. 

Ohio,  Toledo — Plans  being  prepared  by  M.  &  M.  Stophlet, 
606  Nasby  Bldg.,  for  two-story  and  basement,  60xl20-ft. 
factory  for  Arrow  Mfg.  Co.    Estimated  cost,  $25,000. 

Ind.,  Evansville — Bids  will  be  received  about  Nov.  1  by 
Clifford  Shipbell  &  Co.,  Arch.,  for  five-story,  50xl50-ft.  factory 
for  Anchor  Supply  Co.    Noted  Sept.  2. 

Ind..  Jasper — -Jasper  Mfg.  Co.  having  plans  prepared  by 
Clifford  Shipbell  &  Co.,  Evansville,  for  one-story,  60x500-ft. 
furniture  factory. 

Mich.,  Detroit — Studebaker  Automobile  Corporation  will 
build  addition  to  its  plant  at  1216  West  Jefferson  St.  Esti- 
mated cost,  $30,000. 

Mich.,  Hancock — S.  Michelotti  Co.  will  build  macaroni  fac- 
tory in  West  Hancock. 

111.,  Chicago — Shampay  Bros,  will  build  one-story  factory 
at  4621  Cottage  Grove  Ave.  A.  S.  Alschuler,  Arch.  Estimated 
cost,  $17,000. 

111.,  Chicago — S.  N.  Crowen,  30  North  La  Salle  St.,  pre- 
paring plans  for  seven-storv  mill  construction  building  at 
Kingsbury  and  Ontario  St.  for  Winston  &  Co.  Estimated 
cost,  $100,000. 

111.,  Decatur— E-Z  Opener  Bag  Co.  plans  three-story,  96x 
340-ft.  factory  on  Pine  St.     Estimated  cost,  $30,000. 

111.,  Peoria — Barker  &  Wheeler  Co.  will  build  warehouse 
on  South  Washington  St.  near  Oak  St. 

111.,  Quincy — John  Musolino  and  Salvador  Bonansinga  will 
build  four-story  warehouse  at  644  Jersey  St. 

Wis.,  Milwaukee — Leenhouts  &  Guthrie,  424  Jefferson  St., 
Milwaukee,  prepared  plans  for  three-story,  40xl20-ft.  build- 
ing for  Phoenix  Printing  Co. 

Iowa,  Des  Moines — Bids  will  be  received  until  Oct.  15  by 
Charles  W.  De  Jarnette,  Equitable  Bldg.,  Des  Moines,  for 
one-  and  two-storv,  115x200-ft.  concrete  and  brick  factory 
for  New  Monarch  Machine  and  Stamping  Co.  Estimated  cost, 
$200,000. 

Iowa.  Waterloo — Bids  being  received  for  four-story  and 
basement,  116xl20-ft.  brick  factory  for  Waterloo  Overland  Co 
Clinton  P.  Shockley,  Arch.  Estimated  cost,  $100,000.  Noted 
Sept.  16. 

Minn.,  Duluth — Western  Rug  Co.  has  plans  for  addition  to 
its  rug  factory  at  63rd  Ave.  and  Grand  Ave.    Estimated  cost, 

$18,000. 

Minn.,  Hopkins — American  Improved  Seat  Co.  will  build 
plant  for  manufacture  of  its  specialty.    A.  C.  Webber,  Pres. 

Kan.,  Wichita — Schermuly  Mfg.  Co.  will  build  factory  and 
foundry  on  Missouri  Pacific  R.R.  line. 

Te\„  Bonham — Steger  Milling  Co.  will  make  improvements 
to  its  flour  mill.     Estimated  cost,  $50,000. 

Tex.,  El  Paso — J.  S.  Curtis  and  associates  will  build  factory 
for  waterproofing  fulminating  mining  cap  protectors.  W.  rl. 
Wilson,  Denver,  Colo.,  Mgr. 
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MfT'Z'A  EwPau°^P}ans  b?irte  Prepared  for  factory  for  Miller 
Mfg.  Co.    W.  H.  Wilson,  Gen.  Mgr. 

^   Te£"  .Houston— Houston  Oil  Co.  will  build  lumber  mills  at 

Tex.,  San  Antonia — (Official)— Edward  Friedrich.  802  East 
Commerce  St.,  advises  that  construction  of  new  factory  will 
not  be  undertaken  this  year.    Noted  Sept.  30. 

at  BhJckwenCkWe"_UnCle  Sam  011  C°'  contemplates  refinery 

e  S^*??,"*  Sea**!*:— Bids  will  be  received  until  Oct.  20  by  Port 
of  Seattle  Commission,  C.  E.  Remsberg,  Secy.,  for  four-story 
addition  to  Commission's  warehouse  on  Whatcom  Ave  Esti- 
mated cost,  $150,000.    J.  R.  West,  Ch.  Engr. 

Wash.,  Tacoma— George  W.  Onn,  Tacoma,  contemplates  saw 
mill  on  Jones  Creek  near  Pe  Ell. 

Calif.,  Eureka— Municipal  Water  Department  will  build 
shop  at  Sixth  and  C  St.    Estimated  cost,  $10,000. 

Calif.,  Grass  Valley— Nevada  County  Narrow  Gage  Ry  Co 

ESt\mateUdldcost,  uZ%^  ™  destr<^ed  ^  ^ 

,  ,%ne-»  yalleyflelfl— National  Paper  Co.,  Montreal,  will  build 
addition  to  its  plant  at  Valleyfield.    Estimated  cost,  $100,000. 

Ont.,  Walkerville— Kelsey  Wheel  Co.,  Ltd.,  will  make  ex- 
tensions to  its  plant.     Estimated  cost,  $10,000. 

Bids  In  and  Contracts  Awarded 
N.  H.,  Franklin — Contract  awarded  to  J.  W    BISHOP  CO 
Worcester,  Mass.,  at  about  $100,000,  for  three-story,  76xl58-ft' 
mill  addition  for  Sulloway  Mills. 

m*"*>  Boston— Contract  awarded  to  WILLIAM  F.  KEARNS 
CO.,  240  Albany  St.,  for  three-story,  70x242-ft.  reinforced- 
concrete  building  on  Blandford  St.  for  Albert  Geiger,  Jr. 

Mass.,  Brighton — Contract  awarded  to  HARDT  &■ 
STREETER  95  Milk  St.,  Boston,  at  about  $60,000  f?r  five- 
story  60xl00-ft.  warehouse.  G.  N.  Meserve,  95  Milk  St  Bos- 
ton, Arch.  ' 

-Ma?8"  Salem — Contract  awarded  to  EDWARD  W.  WHEEL- 
ER, Worcester,  at  $15,000,  for  warehouse  for  C.  A.  Ketchum. 

Mass.,  Watertown — Contract  awarded  to  C.  A.  DODGE  CO 
15  Exchange  St    Boston,  at  about  $10,000,  for  one-story,  65x97- 
ft.  garage  for  W.  C.  Barnard. 

Mass.,  Worcester — Contract  awarded  to  E.  J.  CROSS  CO 
for  two  additional  factories  for  Spencer  Wire  Co. 

w  m«vrnPpmCkw~Cr?wn  JPfg-  Ca  awarded  contract  to  J. 
W  BISHOP  CO.,  Worcester,  Mass.,  at  about  $3S,000,  for  store- 
house and  picker  building. 

tt  w^V^™,?^01;1!™,  Mfg-  Co-  awarded  contract  to 
H.  WALES  LINES  CO.,  Meridan,  Conn.,  for  three  one-story 
brick  additions. 

Y-'  Hempstead — Contract  awarded  to  KERWIN  ESTER- 
BROOKE  CONSTRUCTION  CO.,  INC.,  Hempstfad,  at  $10  000 
£  ™n°~st£ryh  70xl0°-ft-  garage  at  Main  St.  and  Stowe  PI. 
for  Main  St.  Garage  Co. 

N.  Y.,  New  York— (Borough  of  Manhattan)  — (Official)  — 
Contract  awarded  to  E.  BROOKS  &  CO.,  3  West  39th  St  ,  for 
12-story  printing  building  for  Estate  of  Andrew  Finck.  Crow 
Lewis  &  Wickenhoefer,  Arch.    Noted  Sept.  30. 

<.  ™T?T5ew  York — (Borough  of  Queens) — Contract  awarded 
In  oRA.NK  SEERY.  30  East  42  St..  Manhattan,  for  one  story 
50x90-ft.  garage  on  Second  Ave.,  Long  Island  Citv  for  John 
McLaughlin,  346  East  81  St.,  Manhattan.  V 

MAD'mT^Vc  R^cI,oster. — Contract  awarded  to  WILLIAM  F 
MARTENS  CO.,  at  $30,000,  for  factory  at  267  Mill  St  for 
George  W.  Brownyard  Co.,  Inc.    Noted  Oct.  7. 

19  LrJ;^an?tdeQI1rCr!)nt!;aCt  awarded  to  GEORGE  BACHMAN, 
*Li9o  h  30th  St-  Cilmden'  at  about  $45,000,  for  three-story, 
S0xl29-ft.  garage  and  service  station  for  New  Jersey  Auto  and 
bupply  Co.,  Delaware  Ave.  and  George  St.    Noted  Aug.  26. 

J-'EH^abeth— (Official)— Contract  awarded  to  H.  D. 
±ir^ST  &  CO.,  52  Vanderbilt  Ave.,  New  York,  N.  Y.,  at  $75  000 
for  buildings  for  Borne  Scryniser  Co.  *    '  ' 

CONSTRnr'TTOlS"?^^!?0^1^!00"*1^^  awarded  to  TURNER 
cuNhlKUCriON   CO.,    11    Broadway,   New   York,    N    Y  for 

£LCa  nl  at  Bay  and  Pr°vost  St.  for  Great  Atlantic  &  Pacific 

W  ^  JwNe^yark~?on,tran?t  awarded  to  CHARLES  S.  COOPER 
by  F.  W.  Devoe  &  C.  T.  Raynolds  Co.  for  addition  to  its 
varnish  factory.    Estimated  cost,  $25,000.  ■tuuI"°n  ™  its 

CRPw''qTPFry"cn~?0nt!:aCt  awarded  to  TURNER  CON- 
CKHjlli,  STEEL  CO.  for  two-story,  62xl98-ft  addition  tn 
woolen  mill  of  Robert  Krook,  Walnut  Lane  and  Main  St 
„T^"?-'T ^"adelphia — Contract  awarded  to  HOFFMAN  EN- 
GINEERING &  CONSTRUCTION  CO.,  at  about  $100  000  for 
WinT^r.  212x540-ft.>Shop  at  Norris  and  Richmond  St!  for 
William  Cramp    Sons'  Ship  and  Engine  Building  Co.  Noted 

varW^'R  ^^ns— (Official)— Contract  awarded  to  L.  H. 
Steel  Co     Sd  Oct  two-story  factory  for  Carpenter 

HAUSPNapom0f^??n9tvaClawardied.t0  CHARLES  L.  STOCK- 
HAUoEN  CO.,  for  75x275-ft.  plant  for  Baugh  Chemical  Co 

1?Sv#S  Sle"?2eT_ C°ntl^aCt  awarded  to  W.  H.  HEILMAN  for 
house  Co  warehouse  for  Glencoe  Loose  Leaf  Ware- 

ton^Sn0*  Ca"*on— Contract  awarded  to  E.  J.  LANDOR,  at  about 
miller  Grocery  cT'  50x66"ft-  addition  to  the  plant  of  Danne.' 

STAVnTTnCMTna,,fr  Contract    awarded    »o    ANDERS  CQN- 
^F^TION  CO    Engineers  Bldg.,  Cleveland,  at  $20,000,  for 
&  R^id  Co        stora^e  P!ant  addition  to  plant  of  Blumenstock 


R99°J'-??  Cleveland— Contract  awarded  to  J.  T.  RICHARDS 
8  2,  ^zens  BldS"  for  two-story  factory  at  East  78th  St' 
Forg^gConS  &  Lake  EHe  R-R    f°r   Champion   Machine  S& 

TNP°oo  ^'elan.!— Contract  awarded  to  PACKARD  BUILD- 
ING CO.  for  sales  and  service  stat  on  on  Carnegie  Ave  nenr 
East  55th  St.  for  Packard  Motor  Co.  Estimated ?ostfu26?00o; 
«  <^l,T0^^,,^.yfIand — Contract   awarded   to   SAMUEL  AUSTIN 

?0YS4°o?fCtON^TRUCT.ION,CO  -  14230  Euclid  Ave-  for  two-story 
70x400-ft.  addition  to  plant  of  Standard  Oil  Co. 

^—S1**"*  Cleveland — Contract  awarded  to  CROWELL-LTTND- 
OFF-LITTLE  CO.,   1951   East   57th  St.,  at  about  $70  000 T  for 

Swl^evTV,11!^1^"-  fa<?t0rAy  addition' to  plant  of  Warner  & 
fawasey  Co.,  5809  Carnegie  Ave. 

f  T<™'™  Newport— Contract  awarded  to  ADER  CONSTRUC- 
Brof  &  Co  '  $10,000,  for  warehouse  for  Becker 

WT7M^R,,V^et?,oitt~<Joritraclt   awarded   to   BRYANT    &  DET- 
JVi  ™Ru-'  Detroit,  for  two  factories  at  East  Grand  Blvd 
and  Michigan  Central  R.R.  for  Packard  Motor  Car  Co 
w J"£h.-'  Detroit— Contract  awarded  to  ROGOWSKI  BROS.  & 
for  ?^AguardfMfgryCo0n  Confiant  Ave"  and  Grand  T™nk  R.R. 

roMnV;iKansaf11Citr~?ontract  awarded  to  R.  F.  WILSON  & 
CO    Chicago,  111.,  at  about  $300,000  for  four-story,  113x267-ft 

We^t^S^Ne^Yo^N^6!1  ^  ,OP  American  ^  Co.,  447 
Ark.,  Helena— Contract  awarded  to  DOYLE  &  CO.,  Cotton 
house  $65,000,  by  Interstate  Grocery  Co.  for  ware- 

Colo.,  Pueblo— Contract  awarded  to  ELMER  BRECKEN- 
w;iV  i-,?  warehouse  at  C  and  Lamkin  St.  by  A.  Adams  and 
will  be  occupied  by  Sage  Transfer  Co. 

c;^^t^*'TJA^°^TrS0?,^rac':  awarded  by  Astoria  Port  Commis- 
sion to  H.  E.  DOERING,  Portland,  at  $22,658  for  grain  elevator. 

FEDERAL   GOVERNMENT  WORK 

Proposed  AVork 

„ffiRiprap7TTompkinsville,  N.  Y. — Bids  will  be  received  at 
office  of  Lighthouse  Inspector,  Tompkinsville,  until  2  p.m., 
°.ct-  2f-  f0''  "prap  at  Centerville  and  Saltersville  Lights, 
Newark  Bay,  N.  J. 

Bridge  and  Trestles— Pittsburgh,  Penn.— Bids  will  be  re- 
ceived at  U.  S.  Engineer  Office,  Pittsburgh,  until  noon,  Nov.  5, 
for  service  bridge  and  Poiree  trestles  at  Dam  No.  10,  Ohio 
River.    (See  adv.) 

i„  Tra"o  Tower— Indian  Head,  Md— Bids  will  be  received 

by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  W  ashington,  D.  C,  until  11  a.m.,  Oct.  30,  for  250  000-gai 
Head  water  tank  and  tower  at  naval  proving  ground,  Indian 

Sewer— Washington,  D.  C— Bids  will  be  received  at  Office 
of  Commissioners  of  District  of  Columbia.  Room  509,  District 
tfidg.,  until  2  p.m.,  Oct.  19,  for  sewers  in  District  of  Columbia. 
„.  she1'  House — Norfolk,  Va. — Bids  will  be  received  by  H.  R. 
Stanford,  Ch.  of  Bureau  of  Yards  and  Docks  Navy  Dent 
Washington,  D.  C,  until  11  a.m.,  Oct.  30,  for  one  she'll  house 
at  naval  magazin-e,  Norfolk. 

Post  Office — Huntington,  W.  Va.— Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.  Wash- 
ington, D.  C.,  until  3  p.m.  Nov.  16,  for  United  States  post  office 
at  Huntington. 

Cranes — Charleston,  S.  C. — Bids  will  be  received  by  H  R 
Stanford,   Ch.   of   Bureau   of   Yards  and   Docks,   Navv  Dent 
Washington,  D.  O,  until  11  a.m.,  Nov.  20,  for  two  shipbuilding 
cranes  at  navy  yard,  Charleston. 

Post  Office — Elyria,  Ohio— Bids  will  be  received  bv  James 

^-?tmorf '  ATCTt-  *Sup,?rv;  Arch-  Treasury  Dept.,  Washing- 
ton, D.  O,  for  United  States  post  office  at  Elyria. 

Post  Office— Boise,  Idaho — Bids  will  be  received  bv  James 
A.  Wetmore,  Act.  Superv.,  Arch.,  Treasury  Dept.,  Washington, 
tV  -F-/>  a?*!1  3  P-m-.  Nov.  IS,  for  extending  and  remodeling 
United  States  post  office  at  Boise. 

^.  5,Ieial  SuPl»lies — Panama — Bids  will  be  received  bv  Major 
iV  f  of°?gs'  Gfn;  Pur ■  Omcer,  Panama  Canal,  until  10.30  a.m., 
Oct.  20,  for  metal  supplies. 

Miscellaneous  and  Metal  Supplies — Panama — Bids  will  be 
received  by  Major  F.  C  Boggs,  Gen.  Pur.  Officer,  Panama 
Canal,  until  10:30  a.m.,  Oct.  18,  for  miscellaneous  and  metal 
supplies. 

Bids  In  and  Contracts  Awarded 
Cement,  Sand  and  Gravel — New  Orleans,  La. — Contract  for 
cement  sand  and  gravel  at  Southwest  Pass,  Mississippi  River 
a^arded  to  LESTER  E.  ALEXANDER,  New  Orleans,  at  $19,-' 
220.    Noted  Sept.  16. 

t  Post»  9,ffiee — Covington,  Tenn.— Bids  were  received  bv 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.  Wash- 
ington D.  C,  for  post  office  at  Covington  as  follows:  Algernon 
Blair,  Montgomery  Ala.,  $33,800;  William  H.  Fissell  &  Co., 
Chi^aJorm    $J4'447  '      ;  Geor&e  W"  Stiles  Construction  Co.! 

. .,  Pilins— Louisville,  Ky.— Contract  for  piling  for  Dam  No. 
43,  Ohio  River,  awarded  to  CARNEGIE  STEEL  CO,  Philadel- 
phia, Penn.,  at  $34,111.     Noted  Sept.  30. 


Machinery — Cincinnati,  Ohio — Bids  were  received  at  U  S 
Engineer  Office  for  furnishing  and  installing  operating  ma- 
?-r!n%7i  ^ No>  l9-:P^i0  River-  from:  J-  &  J-  B.  MilhSlland 
Ci,7  n  4  £lftlJ-Av.e-  Pittsburgh,  Penn.,  $9,321,  and  Miller  Sup- 
ply Co.,  Huntington,  W.  Va.,  $9,314.    Noted  Sept.  26. 

™  Office— Everett,    Wash.— Contract    for   United  States 

at  $11? 519     Eyerett  awarded  to  HENRICKSON  &  CO.,  Seattle, 

Naval  Improvements — Pearl  Harbor,  Hawaii— Contract  for 
improvements  at  Naval  Station,  Pearl  Harbor  awarded  to 
HAWAIIAN   DREDGING   CO.,    Honolulu,    at   $155,900  Noted 
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CANALS   DITCHES — IRRIGATION 
Proposed  Work 

Canals — Silver  City,  Miss. — Bids  will  be  received  until  Oct. 
22  by  Atehafalava  Drainage  and  Levee  District  for  15  miles 
of  canals  and  90,000  cu.yd.  of  levees. 

Drainage — Lafayette,  La. — Citizens  of  Lafayette  Parish, 
Indian  Bayou,  Subdrainage  District,  District  No.  1,  voted  $34,- 

000  bonds  for  drainage  system. 

Drainage — Monroe,  La. — Bonds  for  $20,000  sold  for  draining 
Jack  Creek. 

Drainage — Henderson,  Ky. —  (Official) — Bids  will  be  re- 
ceived until  1:30  p.m.,  Oct.  27,  by  Board  of  Drainage  Com- 
missioners of  Henderson  County,  for  34,810  ft.  drainage  ditch. 
Peter  Manion,  Pres. 

Drainage — Pearl,  111. — J.  E.  Schwab,  Alton,  preparing  plans 
and  will  superintend  drainage  and  levee  improvements. 

Ditch — Sycamore,  111. — Citizens  of  Kane  and  De  Kalb  Coun- 
ties plan  to  widen  and  deepen  Maple  Park  Cortland  Virgil 
Drainage  District  No.  1.  Estimated  cost,  $20,000.  Hay  &  Low- 
man,  Sycamore,  Engr. 

Drainage — Kenosha,  Wis. — Bids  will  be  received  until  3 
p  m  ,  Oct  28,  by  Supervisors  of  Town  of  Bristol,  Kenosha 
County,  for  drainage  system  for  Bristol  Drainage  District. 

Drainage — Bedford,  Iowa — Bids  will  be  received  until  noon, 
Oct.  15,  bv  Board  of  Supervisors  of  Taylor  County  for  new 
channel  for  East  Nodaway  River  in  Drainage  District  No.  3. 
J.  N.  Hughes,  County  Audr. 

Drainage — Oskaloosa,  Iowa — Plans  prepared  for  Mahaska 
County  drainage  district. 

Ditches — Bullard,  Minn. —  (Staples  post  office) — Citizens 
contemplate  ditching  about  11  miles  of  main  ditches  and  five 
miles  of  branches.    Gottfrid  Anderson,  Secy. 

Ditch — Caledonia,  Minn. —  (Official) — Bids  will  be  received 
by  Auditor  of  Houston  County,  until  Nov.  2,  for  judicial  ditch 
No.  1.    George  Ralph,  Engr. 

Irrigation — Billings,  Mont. — Billings  Bench  Waterusers' 
Association  has  taken  over  the  Billings  Land  &  Irrigation  Co. 
and  will  build  canals  in  upper  section. 

Drainag-e — Carrollton,  Mo. — Bids  will  soon  be  received  by 
Sugar  Creek  Drainage  District  Commissioners  for  16  miles  of 
open  ditch  work.    E.  H.  Quisenberry,  Clk. 

Drainage — Edna,  Tex. — Bids  will  be  received  about  Oct.  28 
by  A.  E.  Landin,  Chn.,  Jackson  County  Drainage  District  No. 
8,  for  canals  and  levees.    R.  J.  Bryan,  Ganado,  Dist.  Engr. 

Irrigation — Harlingen,  Tex. — Bids  will  be  received  until 
Oct.  21,  bv  Director  of  Cameron  County  Irrigation  District  No. 

1  for  extending  canal,  about  10,000  cu.yd.  of  excavation. 

Irrigation — Santa  Fe,  N.  M. — George  E.  Fosberg,  Chicago, 
111.,  interested  in  a  project  to  revive  and  complete  Arroyo- 
Honde  Irrigation  project.     Estimated  cost,  $75,000. 

Drainage — Aberdeen,  Wash. — Citizens  voted  in  favor  of  es- 
tablishing South  Bay  Drainage  District.  Estimated  cost,  $10,- 
000. 

Irrigation — Ephrata,  Wash. — Grants  Orchard  Irrigation 
District  organized  to  form  irrigation  district  estimated  to 
cost  $75,000.    A.  H.  Wilburn,  Ephrata,  Chn. 

Irrigation — Medford,  Ore. — Rogue  River  Canal  Co.  granted 
franchise  to  irrigate  approximately  1000  acres  south  of  Med- 
ford. 

Irrigation — Modesto,  Calif. — Bids  will  be  received  by  C.  S. 
Abbott,  Secy.,  Bd.  of  Directors,  Modesto  Irrigation  District, 
until  Oct.  16,  for  enlarging  main  canal  and  tunnel,  Modesto 
Irrigation  District,  between  Raiden  Falls  and  Upper  Dominici, 
also  for  reinforced-concrete  structures  in  lower  main  canal. 
Noted  Sept.  23. 

Irrigation — Visalia,  Calif. — Election  will  be  held  Oct.  16  to 
vote  irrigation  of  18,000  acres  in  Lindsay-Strathmore  water 
district. 

Drainage  —  Westminster,  Calif.  —  Citizens  voted  $25,000 
bonds  for  drainage  ditches.    Noted  Sept.  30. 

Bids  In  and  Contracts  Awarded 

Barge  Canal  Work — Albany,  N.  Y.— (Official) — Contracts 
for  barge  canal  work  awarded  as  follows:  Improvement  of 
Sawyer's  Creek,  North  Tonawanda,  to  H.  S.  KERBAUGH,  INC., 
6  Church  St.,  New  York,  N.  Y.,  at  $9,440;  furnishing  timber 
and  plank  for  eastern  division  of  New  York  State  Canal,  to 
H.  V.  BERRY,  Ft.  Plain,  at  $12,685;  for  middle  division  to  W. 
J.  DOWDLE,  Oswego,  at  $15,440;  for  western  division  to  G. 
ELIAS  &  BRO.,  INC.,  Bucalo,  at  $21,699.    Noted  Sept.  2  and  16. 

Barge  Canal  Work — Albany,  N.  Y. — Contract  for  barge 
canal  work  under  Terminal  Contract  No.  47  awarded  to  I.  M. 
LUDINGTON'S  SONS  INC.,  Rochester,  at  $38,630.  Noted  Sept. 
9  and  Oct.  7. 

Drainage — Aledo,  111. — All  bids  received  Sept.  24  by  Cen- 
tral State  Engineering  Co.,  Hershey  Bank  Bldg.,  Muscatine, 
Iowa,  for  three  contract  sections  of  tile  drain  in  Mercer 
County  rejected.    Noted  Sept.  9. 

Drainage — Adel,  Iowa — Contracts  for  drainage  work  in 
Dallas  County  awarded  as  follows:  Drain  No.  32  to  PAUL 
PAULSEN,  Carroll,  and  HOOVER  LUMBER  CO.,  Dallas  Cen- 
ter, at  $8,215  and  $16,734,  respectively;  Drain  No.  36  to  IOWA 
PIPE  &  TILE  CO.,  Des  Moines,  at  $4,689. 

Drain — Clarion,  Iowa  —  Board  of  Supervisors  of  Wright 
County  rejected  all  bids  for  Drain  No.  130. 

Ditch — Estherville,  Iowa — Contract  for  drainage  ditch  No. 
100  awarded  to  A.  EIKWOLD,  Graettinger,  at  $16,755. 

Ditch — Harlan,  Iowa — Contract  for  12-mile  drainage  ditch 
in  Mosquito  Creek,  District  No.  8,  awarded  to  LANA  CON- 
STRUCTION  CO.,   at  $55,926. 

Ditch — Sibley,  Iowa — (Official) — Contract  awarded  to  H.  B. 
WHITNEY,  Emmetsburg,  at  about  $15,000,  for  drainage  ditch 
No.  22,  Osceola  County. 


Drainage — Spencer,  Iowa- — Contract  for  improving  Drain- 
age District  No.  22  awarded  to  CEMENT  PRODUCTS  CO., 
Spencer,  at  $183,254. 

Drainage — Storm  Lake,  Iowa — Contracts  awarded  to  NEW- 
ELL CEMENT  TILE  CO.  for  tile  and  to  HARRY  &  JOHN 
CLINTON  for  drainage  work  in  Drainage  District  No.  78,  in 
Buena  Vista  County.    W.  W.  Benntet,  County  Audr. 

Ditch — Ada,  Minn. — (Official) — Contract  for  repairing,  en- 
larging and  cleaning  County  Ditch  No.  3  awarded  to  UNION 
DREDGING  CO.,  Carrollton.     Noted  Sept.  30. 

Ditch — Bemidji,  Minn. — Contract  for  clearing  and  grubbing 
Ditch  No.  31  awarded  to  G.  W.  CLIFFORD,  Minneapolis,  at 
$7,999:  excavation  to  RIDER  &  JONES,  Minneapolis,  at  $32,- 
675;  contract  for  Ditch  No.  32  awarded  to  KOHLER  CON- 
TRACTING CO.,  Frazer,  at  $7,762. 

Ditch — Worthington,    Minn. — Contract    for    Ditch    No.  12 

awarded  as  follows:  132,348  cu.yd.  open  work  to  JAMES  Mc- 
KILLY,  Waterloo,  at  8.2c.  per  cu.yd.;  tile  work  to  P.  L.  RI- 
VAED,  Pocahontas,  Iowa,  at  $12,700. 

Drainage — Tekamah,  Neb. —  (Official) — Contracts  for  500,- 
000  cu.yd.  of  excavation  on  old  ditches  and  300,000  cu.yd.  of 
new  excavation  awarded  to  MINNEAPOLIS  STEEL  &  MA- 
CHINERY CO.,  L.  MULLIN,  E.  D.  BARR  and  J  W.  BOYCE. 
Estimated  cost,  $112,000.    Noted  Sept.  23. 

Drainage — Pocahontas,  Ark. — Contract  for  drainage  system 
in  Little  Aumey  Water  Drainage  District  awarded  to  A.  B. 
WILLS  &  SONS,  Paragould.     Estimated  cost,   $40,000.     J.  A. 

Ryan,  Corning,  Engr. 

Irrigation — Fowler,  Colo. — OSCAR  OLESON  awarded  con- 
tract for  dam  and  other  work  in  Apishapa  Cafion.  Estimated 
cost,  $300,000. 

Drainage — North  Yakima,  Wash. —  (Official) — Contract  for 
drainage  system  in  Drainage  Improvement  District  No.  27 
awarded  to  DUNN  &  HOGAN,  North  Yakima,  at  $19,656.  Noted 
Sept.  30. 

MISCELLANEOUS 
Proposed  Work 
Coal  Pocket — Roxbury,  Mass. — Batchelder  Bros.,  Roxbury, 
will  build  coal  pocket  at  34  Hilton  St. 

Seawall,  Bulkheads  and  Jetties — Winthrop,  Mass. — Bids  will 
be  received  until  11  a.m.,  Oct.  20,  by  Board  of  Harbor  and 
Land  Commissioners,  for  seawall,  bulkheads  and  jetties  along 
easterly  shode  of  Point  Shirley. 

Frames — New  York,  N.  Y. —  (Borough  of  Manhattan) — Of- 
ficial)— Bids  will  be  received  bv  Marcus  M.  Marks,  Borough 
Pres.,  until  2  p.m.,  Oct.  14,  for  furnishing  500  street  sign  con- 
tainer frames. 

Track  Supplies — New  York,  N.  Y. — (Borough  of  Manhat- 
tan)— Bids  will  be  received  until  12:15  p.m.,  Oct.  15,  by  Public 
Service  Commission  of  First  District,  154  Nassau  St.,  for  ten 
portions  of  special  work,  frogs  and  switches  for  rapid  transit 

railways. 

Retaining  Wall — Syracuse,  N.  Y.  —  Intercepting  Sewer 
Board  instructed  by  City  Council  to  prepare  plans  for  retain- 
ing wall  along  Onondago  Creek. 

Dredging — Newark,  N.  J. — Bids  will  be  received  until  Oct. 
21  by  Citv  of  Newark  for  dredging  portions  of  Passaic  River. 
Plans  on  file  with  E.  S.  Rankin,  City  Hall,  Newark. 

Pire-Alarm  System — Cumberland,  Md. — Plans  being  con- 
sidered to  improve  fire  alarm  system.  J.  S.  Schriver,  Water 
and  Light  Comr. 

Piers — Lamberts  Point,  Va. — (Norfolk  post  office) — Norfolk 
&  Western  Ry.  Co.,  having  plans  prepared  for  piers  and  office 
building.  Southbound  pier,  1200x200  ft.,  northbound  pier,  800x 
200  ft.    L.  E.  Johnson,  Roanoke,  Pres. 

Coaling  Dock — Pensacola,  Fla.  —  Construction  of  coaling 
dock  contemplated  by  Louisville  &  Nashville  R.R. 

Seawall — Gulfport,  Miss. — Board  of  Supervisors  of  Harri- 
son County  contemplate  $600,000  bond  issue  for  seawall. 

Waterways — Washington,  La. — City  plans  deep  water  con- 
nection between  Washington,  Morgan  City  and  New  Orleans. 

Wharf — Chattanooga,  Tenn. — City  plans  to  improve  wharf 
and  will  issue  $100,000  bonds.    R.  Hooke,  City  Engr. 

Dykes — Wellsville,  Ohio — Citizens  plan  bond  issue  of  $50.- 
000  for  dykes. 

Crib  Protection  and  Dock  Repair — Chicago,  111. — Bids  will 
be  received  by  W.  R.  Moorhouse,  Comr.  Dept.  of  Pub.  Wks., 
until  Oct.  18,  for  protection  crib  in  South  Fork,  south  branch 
of  Ohio  River,  35th  St.,  also  for  repairing  existing  dock  at 
foot  of  Lumber  St. 

Towers — Waukegan,  111. — Frame  unloading  towers  at  coal 
docks  of  Reiss  Coal  Co.,  recently  destroyed  by  fire,  will  be 
rebuilt  of  steel.    John  P.  Reiss,  Gen.  Mgr. 

Docks — Milwaukee,  Wis. — Pennsylvania  Coal  &  Supply  Co. 
contemplates  new  docks  at  Muskegon  Ave.  and  Canal  St. 

Playgrounds — Salina,  Kan. — Election  will  be  held  to  vote 
on  $40,000  bonds  for  playgrounds. 

Wharves  and  Docks — Belmont,  Tex. — Contract  will  soon  be 
awarded  for  constructing  wharves  and  docks  at  Belmont. 
Estimated  cost,  $100,000. 

Levee — Ennis,  Tex. — Citizens  voted  $121,000  bonds  for 
levees  on  Trinity  River,  Ellis  County,  Levee  District  No.  2. 

Riprap — Galveston,  Tex. — Bids  will  be  received  by  J.  M. 
Murch,  County  Audr.,  until  1  a.m.,  Oct.  18,  for  approximately 
20,000  tons  of  riprap  for  seawall. 

Park  Improvements — Houston,  Tex. — George  E.  Kessler,  St. 
Louis,  Mo.,  prepared  plans  for  George  H.  Herrmann  Park.  Es- 
timated cost,  $100,000. 

Park — Ft.  Morgan,  Colo. — W.  E.  Cullen,  Boulder,  preparing 
plans  for  improving  city  park. 

Subway — Tucson,  Ariz. — City  and  Southern  Pacific  Ry.  Co 
plan  to  construct  subway  under  railroad  tracks  at  end  ot 
Congress  St.     Estimated  cost,  $70,000. 
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Race  Track — Los  Angeles,  Calif.— George  H.  Shank,  Los 
Angeles  Speedway  Association,  Union  Oil  Bldg.,  plans  high- 
speed automobile  racing  track  at  Bell  Station.  Estimated 
cost,  $1,000,000. 

Levee — Sacramento,  Calif. — Construction  of  levee  from 
Knights  Landing  to  Colusa  contemplated  by  Board  of  Direc- 
tors of  Sacramento  River  West  Side  Levee  District  Esti- 
mated cost,  $500,000. 

Pier — San  Francisco,  Calif. — Contract  will  soon  .be  awarded 
for  pier  at  foot  of  Chestnut  St.    Estimated  cost,  $250,000. 

Bids  In  and  Contracts  Awarded 
Retaining  Wall — Winthrop,  Mass. — Contract  for  retaining 
wall   at   Winthrop   Yacht   Club   awarded    to   FRANK   J  Mc- 
QUEENEY,  9  Atlantic  St.,  Winthrop,  Mass. 

River  Improvements — Hornell,  N.  Y. — (Official)— Contract 
for  improving  Canisteo  River  awarded  to  EASTOVER  CON- 
STRUCTION CO.,  INC.,  Utica,  at  $3S,543. 

Extending  Pier — New  York,  N.  Y. —  (Borough  of  Brooklyn) 
— Contract  for  extending  Pier  22,  near  Jay  St.,  North  River, 
awarded  to  RIVERSIDE  CONTRACTING  CO.,  39  Cortlandt  St 
New  York,  N.  Y.,  at  $22,366.    Noted  Sept.  23  and  Oct.  7. 

Pier  Shed — New  York,  N.  Y. — (Borough  of  Manhattan)  — 
Contract  for  pier  shed  at  West  23d  St.,  North  River,  under 
Contract  No.  1471,  awarded  to  THOMAS  T.  WATERS  271  West 
125th  St.,  New  York,  N.  Y.,  at  $36,600.    Noted  Sept.  16  and  30. 

Boardwalk — Stone  Harbor,  N.  J. — Franklin  Engineering 
and  Contracting  Co.,  Philadelphia,  Penn.,  submitted  lowest 
bid  for  boardwalk  at  Stone  Harbor.  Bonds  for  $33,000  sold 
for  this  purpose. 

Dredging — Trenton,  N.  J. — Bids  were  received  Sept.  29  by 
State  Department  of  Commerce  and  Navigation  for  dredging 
first  section  of  Inland  Waterway  connecting  Barnegat  Bay 
with  Manasquan  River:  Richards  Dredging  Co.,  Philadelphia, 
Penn.  $0,158  per  cu.yd.  for  excavation;  Hill  Dredging  Co., 
^■}1^tlcSlty'  $0-174  Per  cu.yd.  and  D.  X.  Shubin,  Philadelphia, 
$0,998.    Benjamin  F.  Cresson,  Ch.  Engr. 

Coal  Storage  —  Philadelphia,  Penn.  —  (Official)  —  Contract 
awarded  to  DAY  &  ZIMMERMAN,  611  Chestnut  St.,  Philadel- 
phia, at  $28,772,  for  coal  storage  and  appliances  for  Queen 
Lane  pumping  station.    Noted  Sept.  23. 

Pier— Canton,  Md.  —  (Baltimore  post  office) — Contract 
awarded  to  ARTHUR  McMULLIN  CO.,  Singer  Bldg.,  at  about 
$1,000,000,  by  A.  C.  Shand,  Ch.  Engr.,  Pennsylvania  R.R.  for 
coal  pier.    Noted  Sept.  9. 

Tunnel — Gassaway,  W.  Va. —  (Official) — Coke  and  Coal  Ry. 
Co.  awarded  contract  for  concrete  lining  of  tunnel  No.  10  to 
PIEDMONT  CONSTRUCTION  CO.,  Charlottesville,  Va.  F  D 
Cosner,  Engr.  M.  of  W. 

Coal  Pier — Pensacola,  Fla. — Contract  for  coal  pier  for  Gulf, 
Florida  &  Alabama  Ry.  awarded  to  LINK-BELT  CO.,  Chicago. 

Dike — Baton  Rouge,  La. — DAMERON  &  WHITE,  Baton 
Rouge,  at  $10,209,  awarded  contract  for  enlarging  dike  over 
University  Lake  and  constructing  roadway  to  dike. 

t-x  .  i£ye.^».,Work— New  Orleans,  La. — Contract  awarded  to 
DAMERON-WHITE  CO.  by  State  Board  of  Engineers  for  levee 
work  for  Red  River,  Atchafalaya  and  Bayou  Boeuf. 

Piers — Evanston,  111. — Contract  for  18  piers  awarded  to  O 
L.  OLESON,  133  Moraine  Rd.,  Highland  Park,  at  $39,948.  Noted 
Aug.  12. 

Excavation — St.  Louis,  Mo. — Contract  for  excavating  about 
600,000  cu.yd.  for  University  Park  Realty  Co.  awarded  to 
FRUIN-COLNON  CONTRACTING  CO.,  St.  Louis,  at  16  6c  per 
cu.yd. 

Bulkhead — Seattle,  Wash. — Puget  Sound  Bridge  and  Dredg- 
ing Co.,  Seattle,  at  $80,957,  submitted  lowest  bid  for  filling  and 
bulkheading  East  Marginal  Way.    Noted  Aug.  19 
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Other  items  relative  to  Building  Construction  will  be  found  under  the  following  In  ad. 
as:    Industrial  II  orks,"  -Federal Government  Work"  and  "Miscellaneous  " 


Proposed  Work 


N.  H.,  Manchester — Plans  prepared  by  Hitchins  &  French, 
6  Beacon  St..  Boston,  Mass.,  for  four-story,  50xl00-ft  brick 
and  stone  store  and  apartment  for  I.  SHatton,  care  of  archi- 
tect.   Estimated  cost,  $50,000. 

Vt.,  Montpelier — Densmore  &  LeClear,  68  Broad  St.,  Boston, 
Mass.,  preparing  plans  for  library  and  supreme  court  build- 
ing for  state.     Estimated  cost,  $150,000. 

Vt.,  Poultney — Vermont  Public  Service  Commission,  Mont- 
pelier, ordered  Delaware  &  Hudson  Co.  to  construct  passenger 
and  freight  station. 

Mass.,  Boston — Bids  will  be  received  about  Oct.  15  by  A  A 
Badaracco  and  I.  Freedman,  357  Hanover  St.,  for  three-story! 
31x288-ft.  building  at  Haymarket  Sq.  F.  A.  Norcross,  46  Corn- 
hill  St.,  Arch.     Estimated  cost,  $90,000.     Noted  Sept.  16. 

Mass.,  Dorchester — Plans  being  prepared  by  Funk  &  Wil- 
cox, 120  Boylston  St.,  Boston,  for  Sarah  Greenwood  School, 
for  city  of  Boston. 

Mass.,  Hathorne — Bids  will  be  received  until  Nov.  1  by 
Trustees  of  Independent  Agricultural  School  for  two-story 
55xl60-ft.  building.    John  H.  Bickford  Co.,  Boston,  Arch. 

Conn.,  Bridgeport — Bids  will  be  received  until  Oct.  18  for 
normal  school.    Leonard  Asheim,  Bridgeport,  Arch. 

Conn.,  Hartford — Plans  being  prepared  for  four-story  brick 
and  stone  building  for  Phoenix  Insurance  Co.  Benjamin 
Morris,  New  York,  N.  Y.,  Arch. 

Conn.,  Milford — Bids  being  received 'for  brick  and  stone 
town  hall.  Tracy  &  Swartwout,  New  York,  N.  Y.,  Arch  Esti- 
mated cost,  $120,000. 


.Conn.,  New  Haven — Revised  bids  being  received  for  church 
and  parish  house  at  Orange  St.  for  German  Lutheran  Church 
Estimated  cost,  $75,000.    C.  S.  Palmer,  Arch. 

N.  Y.,  Albany — Fuller  Robinson  Co.,  95  State  St.,  preparing 
plans  tor  nine-story  store  and  office  building  at  74  State  St 
i?£  ,£vinney  &  Woodward  Co.,  Waldorf  Bldg.  Estimated  cost, 
$50,000. 

M-       X"  TAIbany — Charles  L.  Robinson,  577  Western  Ave.  and 
Michael  J.  Hawkins,   48  Orange  St.,  contemplate  three-story 
theater  on  Orange  St.    Estimated  cost,  $75,000. 
.    .N-   Y-   Binghamton — Improved    Order    of    Red    Men  plans 
building.    Estimated  cost,  $50,000. 

N.  Y„  Buffalo — S.  F.  Heckert,  Bessemer  Bldg.,  Pittsburgh 
Penn.,  preparing  plans  for  70xl45-ft.  church  for  St.  John  the 
HiVangelist  Church  on  Seneca  St.     Estimated  cost,  $75,000. 

N.  Y.,  Buffalo — Polish  Falcons,  Grunwalk  Nest  No.  58  and 
b  plan  gymnasium  and  club  house.     Estimated  cost,  $60,000. 

N.  Y.,  Hornell — Plans  being  prepared  by  E.  J.  Thompson, 
^  n;,'Afor  three-story,  100xl50-ft.  building.  Estimated  cost, 
$(5,000.  ' 

.  N.  Y.,  Middletown — Bids  will  be  received  about  Jan.  1  for 
six-story,  (8xl00-ft.  bank  and  office  building  at  North  and 
-Kings  St.  for  Merchants'  National  Bank.    Noted  Sept.  16. 

If.  Y.,  New  York — (Borough  of  the  Bronx)  —  (Official) — Bids 
will  be  received  until  10:30  a.m.,  Oct.  19,  by  Douglas  Mathew- 
S°u"'  Plough  Pres.,  for  alterations  to  Bronx  Borough  hall,  at 
Third  Ave.  and  177th  St. 

»  N*  YZ  York— (Borough  of  Manhattan)— Benjamin  W. 

Mayer,  2  West  33d  St.,  will  build  seven-storv,  53x49-ft.,  store 
and  office  building  at  54  Lexington  Ave.  Herman  Lee  Meader, 
2  West  33d  St.,  Arch. 

„..1V-  New  York — (Borough   of   Manhattan)  — (Official- 

Bids  will  be  received  about  Oct.  22  for  lounge  room  for  Hotel 
Biltmore  at  43d  St.  and  Madison  Ave.  for  N.  Y.  Central  R.R. 
Co^  ^&rJ£P  &  Wetmore,  16  East  47th  St.,  Arch.  Estimated 
cost,  $50,000. 

W3  J"  jy_ew  York—  (Borough  of  Manhattan)— Plans  pre- 
pared by  Shape  &  Bready,  Inc.,  220  West  42nd  St.  for  seven- 
story,  99xl00-ft.  building  for  New  York  College  of  Dentistry. 
Estimated  cost,  $250,000. 

„  "ew  York— (Borough   of  Manhattan) — (Official)  — 

Hasco  Bldg.  Co.,  245  West  55th  St.  will  build  16-story,  78x94- 
«n°  ™C<?  h^}a}Ps  &  Fpurth  Ave.  and  28th  St.  Estimated  cost 
$500,000.    Walter  Haefeli,  245  West  55th  St.,  Arch. 

™  N-  Yv  New  York — (Borough  of  Richmond)  —  (Official)  — 
Plans  being  revised  by  Mason  R.  Strong,  7  Wall  St.,  New  York 
for  three-story,  75xl50-ft.  brick  orphan  asvlum  at  Ft.  Wads- 
worth  for  Bethlehem  Home.  Estimated  cost,  $100,000.  Noted 
Sept.  9. 

„  Y-  P«tsdam — Plans  being  prepared  by  Lewis  F.  Pilcher, 
Capitol,  Albany,  for  two-story  Normal  School  for  New  York 
State  Department  of  Education.    Estimated  cost,  $300,000. 

J£" ,  Y,V,,Troy — Erection  of  high  school  contemplated  by 
Catholic  Church,  diocese  of  Albany. 

N.  J.,  Ocean  City — Bids  will  soon  be  received  for  club  house 
for  Ocean  City  Golf  Club.  Estimated  cost,  $50,000.  Sauen  & 
Hahn,  Philadelphia,  Penn.,  Arch. 

Penn.,  Allentown — Bids  will  be  received  about  Nov.  1,  for 
sy^s.tory.  62x210-ft.  building  for  Y.  M.  C.  A.  Louis  E.  Jallade, 
37  Liberty  St.,  New  York,  N.  Y.,  Arch.  H.  W.  Elridge  Gen 
Secy.     Noted  Sept.  2. 

Penn.,  Brackenridge — Election  will  be  held  Nov.  2  to  vote 
on  $60,000  bonds  for  school. 

Penn.,  Harrishurg — Messiah  Lutheran  Church  will  build 
new  edifice  at  Sixth  and  Foster  St.    Estimated  cost,  $75,000. 

Penn.,  Lebanon — Bids  will  be  received  until  Oct.  29  by 
Board  of  School  Directors  for  high  school.  A.  A.  Richter, 
Reading,  Arch.    Noted  Oct.  7. 

Penn.,  Philadelphia — United  Brethern  in  Christ  will  build 
mission  at  12th  St.  and  Wyoming  Ave.    Estimated  cost,  $75,- 

Penn.,  Philadelphia — Bids  will  soon  be  received  for  high 
school  for  Board  of  Education  at  Amber  and  Cumberland  St. 
J.  Horace  Cook,  Philadelphia,  Arch. 

Penn.,  Pittsburgh — Morris  Kaufmann  will  build  20xll0-ft 
loft  and  store  building  at  713  Liberty  Ave.  H.  E.  Kennedy 
Co.,  Arch.     Estimated  cost,  $60,000. 

Penn.,  Pittsburgh — Atlantic  Refining  Co.  will  build  54x154- 
ft.  office  building  at  Butler  and  57th  St.  Estimated  cost, 
$100,000. 

Md„  Baltimore — Competitive  plans  will  be  received  until 
Dec.  1  by  Fourth  Regiment  Armory  Commission,  for  armory  ■ 
at  North  and  Maryland  Ave.    Estimated  cost,  $500,000. 

Md.,  Baltimore — Council  contemplates  school  at  Lafayette 
Ave.  and  Poplar  Grove  St.    Estimated  cost,  $120,000. 

^  ^Y'  VaS  Anderson — A.   S.    Russell   will   build  three-story 
theater,  office  and  Masonic  temple. 

W.  Va.,  Bluefield — Plans  prepared  by  Pedigo  &  Garry, 
Bluefield,  for  five-story  brick  business  building  at  Federal 
and  Scott  St.  for  E.  S.  Pedigo  Co. 

W.  Va.,  Clarksburg — United  Schools  Bldg.  Co.  recently 
incorporated  with  $300,000  capital,  will  build  West  Virginia 
Business  College. 

Ga.,  Atlanta — (Official) — Election  to  have  been  held  Sept. 
30  to  vote  $3,358,000  bonds,  part  of  which  to  be  used  for 
schools  and  hospital,  has  been  canceled.    Noted  Aug.  12. 

Tenn.,  Chattanooga — University  of  Chattanooga  will  build 
campus  building  at  cost  of  $75,000. 

Tenn.,  Nashville — Nashville  Property  Co.  will  build  five- 
story  office  building  at  Church  and  Polk  St.  for  use  of 
physicians.    Estimated  cost,  $50,000. 
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Ky.,  Louisville — Plans  prepared  by  Joseph  &  Joseph, 
Louisville,   for  citadel  for   Salvation  Army.     Estimated  cost, 

$50,000. 

Ohio,  Athens — -(Official) — Bids  will  be  received  until  9  a.m., 
Oct.  30,  by  Board  of  Trustees  of  Ohio  University  for  women's 
dormitory.    Isaac  M.  Foster,  Secy. 

Ohio,  Canton — (Official) — Bids  will  be  received  until  noon, 
Nov.  4,  by  Board  of  Education  for  high  school.  George  F. 
Hammond.  4220  Prospect  Ave.,  Cleveland,  Arch.  W.  C.  Lane, 
Clk.    Noted  Sept.  23. 

Ohio,  Carthagena — Elzner  &  Anderson,  Cincinnati,  pre- 
pared plans  for  women's  building  of  Longview  Asylum.  Esti- 
mated cost,  $250,000. 

Ohio,  Cleveland — Ernest  Huberty  prepared  plans  for  three- 
story  bank  and  office  building  for  West  Side  Savings  &  Loan 
Co.,  at  West  25th  St.  and  Lorain  Ave.  Estimated  cost,  $50,- 
000. 

Ohio,  Cleveland — W.  S.  Lougee,  500  Marshall  Bldg.,  Cleve- 
land, prepared  plans  for  three-story  apartment  and  commer- 
cial building  at  1921  East  70th  St.,  for  Florentine  Realty  Co. 
Estimated  cost,  $48,000. 

Ohio,  Cleveland — Plans  approved  by  City  Plan  Commission 
for  three-story  union  passenger  station  for  New  York  Cen- 
tral and  Pennsylvania  R.R.  Co.  Citizens  will  vote  Nov.  2  on 
bonds.    Graham,  Burnham  &  Co.,  Chicago,  111.,  Arch. 

Ohio,  Monroe — Bids  being  received  by  Rusk  &  Sheets, 
Arch.,  Columbus,  for  two-story  and  basement,  70xl27-ft. 
school  in  Preble  County.  Estimated  cost,  $50,000.  Noted  Aug. 
12. 

Ohio,  Niles — Bids  will  be  received  about  Nov.  15  by  C.  F. 
Owsley,  Arch.,  Youngstown,  for  six-storv,  41x90-ft.  bank 
building  for  Dollar  Savings  Bank.     Estimated  cost,  $100,000. 

Ohio,  Northfield — Bids  will  be  received  until  noon,  Oct.  27, 
by  G.  L.  Williams,  Clk.  Bd.  of  Education  for  school. 

Ohio,  AVilberforee — Bids  will  be  received  until  Nov.  4  by 
Board  of  Trustees  of  Wilberforce  University  for  gymnasium. 
Frank  L.  Packard,  Columbus,  Arch.,  also  for  recreation  build- 
ing.    W.  A.  Joiner,  Supt. 

Ind.,  Evansville — Bids  will  be  received  about  Oct.  31  for 
two-story  and  basement  memorial  coliseum  for  county.  Clif- 
ford Shopbell  &  Co.  Arch.    Estimated  cost,  $125,000. 

Ind.,  Terre  Haute — Board  of  Education  retained  R.  W. 
Leonard  to  prepare  plans  for  school  on  Kafader  site.  Esti- 
mated cost,  $130,000.    Noted  Oct.  7. 

Ind.,  Washington — Bids  will  be  received  until  Oct.  19  by 
Mayor  and  Common  Council  for  completing  city  hall.  J.  W. 
Gaddis,  Vincennes,  Arch,  and  Willian  Hoddinott,  City  Clk. 

111.,  Chicago — Grace  Episcopal  Church  will  be  rebuilt. 
Estimated  cost,  $500,000.    William  Otis  Waters,  Rector. 

111.,  Chicago — Jackson  Estate,  care  of  H.  S.  Hecht,  154 
West  Randolph  St.,  will  build  four-story  brick  hotel  at  827 
Wilson  Ave.     Estimated  cost,  $150,000. 

111.,  Dixon — Bids  will  be  received  until  Oct.  18  by  Board 
of  Administration,  Capitol  Bldg.,  Springfield,  for  four  new 
buildings  for  State  Colony  of  Epileptics.  James  B.  Dibelka, 
130  North  Fifth  Ave.,  Chicago,  Arch. 

111.,  Rockford — Board  of  Supervisors  of  Winnebago  County 
will  build  addition  to  courthouse.    Estimated  cost,  $200,000. 

Wis.,  Menominee — Bids  being  received  by  State  Industrial 
Board  of  Education  for  economics  building  for  Stout  Institute. 
Estimated  cost,  $200,000.    H.  E.  Miles,  Racine,  Pres.  of  Bd. 

Wis.,  Milwaukee — Board  of  Directors  of  Wisconsin  Tele- 
phone Co.,  183  Fifth  St.,  Milwaukee,  appropriated  $175,000  for 
construction  of  buildings  and  repairs  for  Milwaukee  and 
$145,000  for  Wisconsin  outside  of  Milwaukee.  H.  O.  Seymour, 
Gen.  Mgr. 

Wis.,  Platteville — Van  Ryan  &  De  Gelleke,  Milwaukee,  pre- 
pared plans  for  2%-story  science  building  for  State  Board  of 
Normal  Regents.    Estimated  cost,  $100,000. 

Iowa,  Monmouth — Bids  being  received  for  city  hall  from 
plans  of  Temple  &  Burrows,  Monmouth.  Estimated  cost,  $50,- 
000. 

Iowa,  Ottumwa — Plans  being  prepared  by  Proudfoot,  Bird 
&  Rawson,  Des  Moines,  for  six-story  hotel  for  Ottumwa  Hotel 
Association.    Estimated  cost,  $300,000.    Noted  Sept.  23. 

Iowa,  Sioux  City — Chicago  &  Northwestern  Ry.  Co.  will 
build  freight  shed  and  terminal  on  Third  St.  near  Jackson  St. 
Estimated  cost,  $180,000. 

Iowa,  Spencer — Bids  will  be  received,  according  to  press 
reports,  until  Oct.  18  by  Lyon  County  for  courthouse. 

Kan.,  Hays — (Official) — Bids  will  be  received  about  Jan.  1 
by  State  Board  of  Administration  for  three-story  building  at 
Ft.  Hays  Normal  School.  Estimated  cost,  $100,000.  Charles 
H.  Chandler,  State  Arch.    Noted  Aug.  19. 

Kan.,  Topeka — Citizens  of  Shawnee  County  contemplate 
settlement  building.  O.  K.  Swayze,  County  Cik.  Estimated 
cost,  $50,000. 

Mo.,  Kansas  City — H.  A.  Drake,  Reliance  Bldg.,  preparing 
plans  for  motion-picture  theater  at  12th  St.  and  Grand  Ave. 
Frank  L.  Newman,  4008  Trost  Ave.,  is  interested.  Esti- 
mated cost,  $75,000. 

Mo.,  Sarcoxie — Citizens  of  Jasper  County  voted  $100,000 
bonds  for  county  tuberculosis  sanitorium. 

Tex.,  Austin — James  E.  Ferguson,  Governor  has  appointed 
Atlee  B.  Ayers,  San  Antonio,  State  Architect.  He  will  prepare 
plans  for  State  School  for  Blind  and  for  State  Land  Office, 
also  State  Confederate  Women's  Home. 

Bids  In  and  Contracts  Awarded 

Mass.,  Cambridge — Contract  awarded  to  STONE  &  WEB- 
STER ENGINEERING  CO.,  Milk  St.,  Boston,  for  two  dormi- 
tories for  Massachusetts  Institute  of  Technology. 

Mass.,  Chelsea — Contract  awarded  to  C.  S.  CUNNINGHAM 
&  SONS  CO.,  101  Tremont  St.,  at'  $80,000,  for  school.  Noted 
Sept.  23. 


Mass.,  Deerfield — Contract  awarded  to  ALLEN  BROS.,  Am- 
herst, Mass.,  for  library  for  Deerfield. 

Mass.,  Medford — Contract  awarded  to  MARR  BROS.  & 
STEWART  CO.,  319  Washington  St.,  at  about  $75,000,  for  store 
at  Forest  and  High  St.,  for  F.  W.  Morris,  582  Massachusetts 
Ave.,  Cambridge.    Noted  Aug.  5. 

Mass.,  Wellesley — Contract  awarded  to  J.  W.  BISHOP  CO., 
Worcester,  at  about  $200,000,  for  dormitory  for  Wellesley 
College.    Noted  Sept.  16. 

R.  I.,  Providence — (Official) — Contract  awarded  to  FAM- 
IGLIETTI  BROS  CO.,  Dean  St.  and  Broadway,  Providence,  at 
$38,865,  for  police  station  at  Wayland  Ave.  and  Sessions  St. 
Noted  Sept.  30. 

Conn.,  Bridgeport — Contract  awarded  to  W.  J.  SHAUGH- 
NESSY,  Derby,  at  $46,500  for  high  school. 

N.  Y.,  Hicksville — (Official) — Contract  awarded  to  WINES 
&  HOMAS,  Mattituck,  for  bank  building  for  Bank  of  Hicks- 
ville.   Noted  Sept.  23. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  A.  L.  MORDECAI  &  SON,  30  East  42d  St., 
at  $70,000.  for  six-story,  28xl00-ft.  showroom  and  office  build- 
ing at  Park  Ave.  and  57th  St.,  for  H.  B.  Anderson,  15  Broad  St. 

IV.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  FOUNTAIN  &  CHOATE,  110  East  23d  St., 
at  $100,000,  for  alterations  to  building  at  ISth  St.  and  Broad- 
way for  Arnold  Constable  Co.,  881  Broadway.  Cady  & 
Gregory,  Arch. 

N.  Y.,  Pearl  River — (Official) — Contract  awarded  to  J.  B. 
SCHULTZ,  Suffern,  N.  Y.,  at  $40,000,  for  laboratory  for  Lederle 
Anti-toxin  Laboratory.  William  E.  Austin,  46  West  24th  St., 
New  York,  Arch. 

N.  J.,  Elizabeth — John  Laurie,  Jr.,  at  $82,854,  was  low  bid- 
der for  Winfield  Scott  school  and  John  M.  Vose,  at  $41,442 
was  low  bidder  for  El  Mora  school.    Noted  Sept.  16. 

Penn.,  Dormont — Contract  awarded  to  I.  N.  DUSHANE  & 
SONS,  Carnegie,   for  Masonic  Hall.     Noted  Aug.  12. 

Penn,,  Philadelphia — Contract  awarded  to  CRAMP  &  CO., 
Philadelphia,  at  about  $500,000,  for  ten-storv  building  at 
Ninth  and  Sansom  St.    Frederick  Webber,  Philadelphia,  Arch. 

Penn.,  Philadelphia — Contract  awarded  to  DOYLE  &  CO., 
1519  Samson  St..  at  $125,000  for  three-story  and  basement, 
57xll8-ft.,  school  at  416  Queen  St.  for  E.  W.  Bok. 

W.  Va„  Bluefield — Contract  awarded  to  JOHN  F.  BARBER 
&  SONS  at  about  $45,000,  for  school  on  Rockridge  St. 

Ga.,  Chatsworth — Contract  awarded  to  H.  J.  CARR  &  CO. 
for  courthouse.    Alexander  Blair,  Macon,  Arch. 

Ohio,  Cincinnati — Contract  awarded  to  FERRO  CONCRETE 
CO.,  at  $452,519,  for  East  High  School  at  Erie  and  Madison 
Ave.  by  Board  of  Education.  Garber  &  Woodward,  Arch. 
Noted  Oct.  7. 

Ohio,  Cleveland — Contract  awarded  to  MILES  CONSTRUC- 
TION CO.,  Cleveland,  at  $50,000,  for  masonic  temple  for  Glen- 
ville  Masonic  Temple  Co. 

Ohio,  Cleveland — Contract  awarded  to  CROWELL-LUND- 
OFF-LTTTLE  CO.,  1957  East  51st  St.,  Cleveland,  at  about 
$600,000,  for  13-story  commercial  and  office  building  on  Euclid 
Ave.  for  Union  National  Bank. 

Ohio,  Cleveland — Contract  awarded  to  UHL-JASTER  CO., 
1900  Euclid  Ave.,  Cleveland,  at  about  $80,000,  for  two-story 
theater  and  commercial  building  at  Detroit  Ave.  and  Hird  St. 
for  Schmitt  Realty  Co.    Noted  Aug.  26. 

Ohio,  Toledo — Contract  awarded  to  H.  J.  SPIEKER  CO., 
Toledo,  at  $47,000,  for  three-story,  25xl40-ft.  store  and  loft 
building  for  Parks  Bldg.    Edward  Thai,  Ohio  Bldg.,  Arch. 

Wis.,  Neenah — Contract  awarded  to  C.  R.  MEYER  &  SON, 
Oshkosh,  for  hotel  and  store  for  Merchants'  &  Manufacturers' 
Hotel  Co.    Estimated  cost,  $75,000.    Noted  Sept.  30. 

Iowa,  Charter  Oak — Contract  awarded  to  FRANK  LEE, 
Carroll,  for  school.    Noted  Aug.  26. 

Minn.,  Winona  —  Contract  awarded  to  SEIDLITZ  & 
WERNER,  Winona,  at  $S6,820,  for  high  school  by  Board  of 

Education. 

Neb.,  Lincoln — Contract  awarded  to  SELDEN-BRECK 
CONSTRUCTION  CO.,  Omaha,  at  $121,969,  for  botany  and 
zoology  buildings  and  equipment  for  University  of  Nebraska. 
Noted  Sept.  16. 

Neb..  Seward — Contract  awarded  to  HENRY  OHLSON  & 

SON  CO.,  David  City,  $43,988,  for  school. 

Mo.,  Kansas  City — Contract  awarded  to  ARTHUR  PERRY, 
1701  Elmwood  Ave.,  at  $60,000,  for  two-story  brick  church 
at  12th  St.  and  Bales  Ave.  for  Bales  Avenue  Baptist  Church. 
Noted  Aug.  19. 

Mo.,  St.  Louis — All  bids  for  Benton  High  School  gym- 
nasium rejected.  Frank  &  Gordon,  Donnelly  Court  Bldg., 
revising  plans. 

Mo.,  St.  Louis — Contract  awarded  to  MURCH  BROS.  CON- 
STRUCTION CO.,  at  about  $500,000,  for  theater  for  Orpheum 
Theater  Circuit  at  Ninth  and  St.  Charles  St.    Noted  July  29. 

CATALOG  NOTICES 

The  Minwax  Co.,  18  E.  41st  St.,  New  York.  Bulletin  No.  1. 
Sub-Level  Waterproofing.     Illustrated,  12  pp.,  8%xll  in. 

The  A.  Lietz  Co.,  632-34  Commercial  St.,  San  Francisco, 
Calif.  Manual  of  Modern  Surveying  Instruments  and  Catalog 
and  Price  List  of  Scientific  Instruments.  Twelfth  Edition. 
Illustrated,  302  pp.,  6x9  in. 

Trussed  Concrete  Steel  Co.,  Youngstown,  Ohio.  Bulletin 
No.  D212.  Kahn  building  products  for  railroad  structures. 
Illustrated,  SV2xll  in. 

Walter  A.  Zelnicker  Supply  Co.,  St.  Louis,  Mo.  Bulletin 
No.  180.    Second-hand  equipment. 

Yawman  &  Erbe  Mfg.  Co.,  Rochester,  N.  Y.  Pamphlet. 
Vertical  file  for  blue  prints.     Illustrated,   16   pp.,   5x7%  in. 

Sullivan  Machinery  Co.,  122  S.  Michigan  Ave.,  Chicago,  111. 
Catalog  No.  110.  Catalog  in  Spanish.  Air  compressors,  rock 
drills,  etc.    Illustrated,  68  pp.,  6x9  in. 
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RAILWAYS — STEAM    AND  ELECTRIC 
Proposed  Work 

North  Carolina — Bonds  voted  by  Chapel  Hill  and  Bingham 
townships,  Orange  County,  to  aid  Alamance,  Durham  & 
Orange  Ry.  &  Electric  Co.  to  build  line  from  Ossippee  to 
Durham.    Junius  Harden,  Burlington,  Pres. 

North  Carolina — Piedmont  &  Northern  Ry.  Co.  plans  exten- 
sion of  line  from  Gastonia  to  Belmont.  B.  Thomason,  Char- 
lotte, Vice-Pres.  and  Gen.'  Mgr. 

Alabama — Florence  &  Huntsville  Interurban  Ry.  Co.  is  hav- 
ing surveys  made  for  line  from  Florence  to  Elk  River,  about 
27  miles.    T.  H.  Allen,  Florence,  Secy. 

Mississippi — Gulfport  &  Mississippi  Coast  Traction  Co.  will 
rebuild  its  line,  recently  damaged  by  hurricane,  between  Bi- 
loxi  and  Pass  Christian,  about  30  miles.    W.  F.  Gorenfio,  Mgr. 

Mississippi — Hattiesburg  Traction  Co.  plans  extension  of 
line  to  Mississippi  Woman's  College,  Hattiesburg.  H.  F. 
Wheeler,  Gen.  Mgr. 

Ohio — East  Linden  Electric  Ry.  Co.  has  asked  Citv  Council, 
Columbus,  for  franchise  for  construction  of  two  lines. 

Indiana — Ft.  Wayne,  Secatur  &  Southern  R.R.  Co.  plans 
extending  its  Ft.  Wayne  &  Springfield  Ry.  line. 

Indiana — Goshen,  Fort  Wayne  &  Northern  Interurban  Ry. 
Co.  plans  line  through  Albion.  Clarence  E.  Tasher,  Goshen,  is 
interested. 

Michigan — Bond  issue  of  $3,300,000  has  been  ordered  by 
Michigan  R.R.  Commission  for  construction  of  line  from  De- 
troit to  Owosso  by  Detroit,  Pontiac  &  Owosso  Ry.  Co.  Oliver 
H.  Lau,  Detroit,  is  interested.    Noted  July  29. 

Illinois — Jacksonville  Ry.  &  Light  Co.  will  relay  its  tracks 
on  South  Main  St.  from  Norton  Ave.  to  Michigan  Ave.,  Jack- 
sonville.   H.  J.  Vance,  Peoria,  Pur.  Agt. 

Illinois — Illinois  Terminal  R.R.  Co.  plans  extension  of  line 
from  Edwardsville  to  East  Carondelet.  H.  H.  Ferguson,  Al- 
ton, Gen.  Mgr. 

Minnesota — Great  Northern  Ry.  Co.  plans  extension  of  line 
from  Milaca  to  Hill  City  along  west  side  of  Mille  Lacs  lake. 
A.  H.  Hogeland,  St.  Paul,  Ch.  Engr. 

Minnesota — Electric  Short  Line  Ry.  Co.  plans  25  miles  of 
additional  track. 

Minnesota — Great  Northern  Ry.  Co.  contemplates  cut-off  of 
line  from  Hutchinson,  Minn.,  to  Redwood  Falls,  Wabasso 
Tracey,  Currie,  Slayton  and  Hardwick  to  Garretson,  S  D  A 
H.  Hogeland,  St.  Paul,  Minn.,  Ch.  Engr. 

Kansas — Saline-Northern  R.R.  Co.  contemplates  extension 
of  its  line  from  Osborne.  E.  A.  Tennis,  Salina,  is  interested. 
.  South  Dakota — South  Dakota  &  Western  Ry.  Co.,  recently 
incorporated  with  $1,000,000  capital,  by  W.  L.  Bruce  W  E 
Heaton  and  J.  J.  Dorr,  will  build  line  from  Mitchell  to  Brule 
via  Platte. 

South  Dakota — See  item  under  "Minnesota." 

Missouri — Wabash  R.R.  is  having  surveys  made  for  line 
from  Orrick  to  Missouri  City.  R.  H.  Howard,  St.  Louis,  Ch 
Engr. 

Arkansas — Arkansas,  Louisiana  &  Gulf  R.R.  Co  contem- 
plates railway  between  Pine  Bluff  and  Monticello.  Crossett 
Lumber  Co.  is  interested.    O.  F.  Cole,  Crossett,  Ch  Engr 


Arkansas — Gould  Southwestern  Ry.  Co.  plans  extension  of 
line  to  Rison  or  Fordyce,  then  north  to  Pine  Bluff  W  H 
Roberts,  Gould,  Gen.  Mgr. 

Texas — Dallas  Southwestern  Traction  Co.  is  having  survey 
made  for  line  from  Glen  Rose  to  Stephenville.  E  P  Turner 
Gaston  Bldg.,  Dallas,  Pres. 

Texas — Houston,  Richmond  &  Western  Traction  Co  will 
soon  begin  construction  of  line  between  Houston  and  San 
Antonio. 

Oklahoma — Clinton  &  Oklahoma  Western  Ry.  Co  con- 
templates extension  of  line  from  Strong  Citv  to  Guvmon,  Okla 
a-nd  Canadian,  Tex.,  about  150  miles.  Guy  V.  McClure,  Clinton, 
Ch.  Engr. 

Oklahoma— Sapulpa  &  Oil  Field  R.R.  Co.  plans  line  from 
Depew  to  Drumright,  via  Cushing  oil  fields.  Bridges  will  be 
constructed.    C.  F.  Hopkins,  Salpulpa,  Okla.,  Gen.  Mgr. 

Colorado — Arkansas  Valley  Ry.,  Light  &  Power  Co.,  Pueblo, 
will  construct  line  from  Pueblo  to  state  line  in  Arkansas  Val- 
ley.   W.  F.  Raber,  Pueblo,  Vice-Pres.  and  Gen.  Mgr. 

Colorado — Denver  &  Rio  Grande  R.R.  is  making  surveys 
tor  line  from  Alamosa  to  Durango.  J.  C.  Gwyn,  Denver,  Ch. 
tej  n  gr . 

Idaho— Spokane  &  Inland  Empire  R.R.,  has  been  granted 
franchise  by  City  Council,  for  single-track  steam  and  electric 
railway  in  Cceur  d'Alene.  A.  M.  Lupfer,  Portland,  Ore  Ch 
Engr.  ' 

Utah — Ogden,  Logan  &  Idaho  Ry.  plans  improvements  and 
extensions  to  line.  Estimated  cost,  $200,000.  P.  D  Kline 
Ogden,  Gen.  Mgr. 

Washington— C.  D.  Hillman,  Seattle,  is  back  of  a  movement 
to  build  line  from  Olympia  to  Boston  Harbor,  about  six 
miles. 

Oregon — Oregon,  California  &  Eastern  Rv.  Co.  recently  in- 
corporated, will  build  400  miles  of  standard  gage  line  in 
central  Oregon.    Robert  C.  Sterahorn,  Portland,  interested 


Oregon— City  Council,  Medford,  has  allowed  Southern  Ore- 
gon Traction  Co.  to  abandon  its  Siskiyou  Heights  extension 
and  construct  line  on  Hillcrest  Rd.  touching  Highcroft 
Laurelhurst  and  Queen  Anne  additions.  C.  G.  Bullis,  Medford' 
ben.  Mgr. 

K0J?rCsf?"~1PcLrtlan<:l  £  W?s.t  Coast  RR-  &  Navigation  Co.  has 
been  offered  bonus  by  citizens  of  Newport  of  $100,000  to 
build  first  ten  miles  of  line  from  Newport  to  Portland. 

Ta,Cn,!if,°V,,ia"TSurveys  are  being  made  °y  Engels  Copper  Co., 
layloisyille  for  narrow  gage  railway  from  its  mine  to  con- 
nect with  Western  Pacific  Ry.  near  Keddie. 

Pf,Hfinif^rwat77p°Sncil^of  ,Los  Anseles  granted  franchise  to 
Pacific  Electric  Ry.  Co.  to  construct  single-track  line  on 
portions  of  Figueroa  St.,  Denver  Ave.,  Hoovlr  St.,  Menlo  Ave 
and  Vermont  Ave.    Noted  Sept.  9. 

rail^ay'^n  J°oSsee.  R  R'   C°'   S''anted   f''a"c"ise   «>'  electric 

av^Z-  Ilr,U"s-wi?k,_^t-  John  &  Quebec  Ry.  has  been  taken 
ovei  by  Provincial  Government  and  will  complete  line  be- 
(Ten  Mg,ag  Centerville.     F.  P.  Gutelius,  Moncton, 

™J,V,nitt0,>a— Br»ndon  Municipal  Ry.  Co.  will  soon  commence 
construction  of  line  on  College  Ave.  and  ISth  St.,  Brandon 


Bids  in  and  Contracts  Awarded 


Michigan— Contract    awarded    to  SMITH-BYERSAPARKS 
V  ^hite  Pine  Mining  Co.,  Ontonagon  for  two  miles  of 
snui    track  from  its  mine  to  St.  Paul  R.R. 

w  Yi"5eASvt£Tc?roj;thern  Pacific  Ry-  Co.  awarded  contract  to 
™;ni"„B  t  ER'  feuPei'ior,  Wis.,  for  spur  track  to  Hillcrest 
mine  near  Ironton.    F.  G.  Prest,  St.  Paul,  Pur.  Agt. 

i?T>vaav£ij£^FJLC}$?  Electric  Ry.  awarded  contract  to  ROB- 
ERT SHERER  &  CO.,  Pacific  Electric  Bldg.,  Los  Angeles,  for 
grading  roadbed  for  line  between  Hawthorne  and  Ionia  Ave 

«9°rf  n™"feeT  elw  °!1.,1Red°ndo  Avia  Watts  line.  Estimated  cost, 
$20,000.    J.  McMillan,  Los  Angeles,  Gen.  Mgr. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 
.  Nj  Y-»  Syracuse — Syracuse  Lighting  Co.  will  construct  three 
rein  forced -concrete  substations. 

u  Fla-„  X?.*usvi,Ie—  Citizens  defeated  $35,000  bonds  for  pur- 
chase of  Titusville  Electric  Light  Co.    L.  W.  Doolittle,  Mayor. 

Ala.,  Fairhope — See  item  under  "Water  Works." 

Miss.,  Jackson — R.  L.  Benson,  Chicago,  111.,  owner  of  power 
plant  of  Capital  Light  &  Power  Co.,  plans  expenditure  of  be- 
tween $10,000  and  $15,000  for  improving  same.  "  e  "J- 

La.,  Lake  Charles — J.  G.  Boyle  and  J.  G.  Bessler  granted 
franchise  to  supply  city  with  gas.  Plant  will  be  constructed 
at  estimated  cost  of  $100,000. 

Tenn.,  Cumberland  Springs — (Tullahoma  post  office) — Cum- 
berland Springs  Co.  contemplates  electric-light  plant.  Noted 
Oct.  14  under  Cumberland  Springs,  Ga. 

Ky.,  Cynthiana — Lexington  Utilities  Co.,  Lexington,  has 
taken  over  plant  of  Cynthiana  Electric-Light  Co.  and  will  im- 
proved same.    Noted  Sept.  9. 

Ky.,  Danville — Danville  Light  &  Power  Co.  plans  to  extend 
its  service  to  Lancaster,  Ky.,  about  ten  miles. 

Ky.,  Louisville — Louisville  Gas  &  Electric  Co.  will  build 
substation  at  Bardstown  Rd.  and  Stevens  Ave.  Estimated 
cost,  $150,000. 

Ky.,  Mayfield — Election  will  be  held  Nov.  2  to  vote  on  pur- 
chase of  Mayfield  Electric  Light  Plant  and  Water-Works. 

Ohio,  Cleveland — Tropical  Oil  &  Paint  Co.  will  build  power 
plant  at  1244  West  70th  St.    .Estimated  cost,  $5,000. 

Minn.,  Brownsdale — H.  C.  Volkman  has  applied  for  fran- 
chise to  install  and  operate  electric-light  plant. 

Minn.,  Deer  Wood — Cuyuna  Range  Power  Co.  plans  to  en- 
large its  plant. 

Minn.,  Raymond — Citizens  voted  to  construct  light  and 
power  station. 

Iowa,  Fairbank — Election  will  be  held  Nov.  1  to  vote  to 
build  electric-light  plant. 

Kan.,  Attica — Contract  will  soon  be  awarded  for  improving 
electric-light  plant  and  water  system.  Estimated  cost.  $30  - 
000.    Noted  July  29  and  Sept.  23. 

Kan.,  Bucklin — (Official) — Election  will  be  held  Oct.  28  to 
vote  $10,000  bonds  for  improving  electric-lighting  system 
Noted  Oct.  7. 

Kan.,  Preston — Citizens  will  vote  to  construct  municipal 
electric-light  plant. 

S.  D.,  Volin — Company  being  organized  to  install  and  oper- 
ate electric-light  and  'power  plant. 

„    N-  D.,  Washburn — Franchise   granted  Washburn  Light  & 
Power  Co.  for  electric-light  and  power  plant. 

Mont.,  Glasgow — Citizens  voted  $1S,000  bonds  for  improve- 
ments to  electric-light  plant.     Noted  Aug.  12. 
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Mo.,  Poplar  Mini) — Bids  will  be  received  by  H.  H.  Wilcox, 
City  Clk.,  until  2  p.m.,  Nov.  3,  for  municipal  electric-light  and 
power  plant.     (See  adv.) 

Tex.,  Brownwood — Texas  Power  &  Light  Co.,  Dallas,  will 
build  transmission  line  from  Brownwood  to  Comanche. 

Tex.,  Bryan — Fountain  Bros,  applied  to  City  Council  for 
franchise  to  construct  electric-light  and  power  plant. 

Tex.,  Edgewood — J.  W.  Freeman,  Kilgore,  contemplates 
electric-light  plant. 

Tex.,  Greenville — Plans  being  considered  for  extending 
municipal  street  lighting  system. 

Okla.,  Muskogee, — Bonds  for  $350,000  voted  for  municipal 
pipe  line  to  convey  natural  gas  to  Muskogee. 

Okla.,  Oilton — Oklahoma  Natural  Gas  Co.  contemplates  pipe 
line  from  wells  near  Cushing  to  Guthrie  via  Stillwater. 

Okla.,  Sapulpa — Citizens  contemplate  pipe  line  to  gas  wells. 

Estimated  cost,  $20,000. 

Colo.,  Limon — Denver  interests  have  requested  franchise 
from  City  Council  for  electric-light  plant. 

Idaho,  Kenilriek — Plans  being  prepared  for  electric-light- 
ing system.     Estimated  cost,  $8,000. 

Idaho,  Twin  Falls — James  McMillan  has  been  granted  fran- 
chise for  gas  plant. 

Calif.,  Escondido — Board  of  City  Trustees  plans  municipal 
electric-light  and  power  plant  and  gas  manufacturing  plant. 

Calif.,  Red  Bluff — Northern  California  Power  Co.  plans  ex- 
penditure of  $10,000  for  enlarging  its  gas  plant. 

Out.,  Cobalt — Bids  will  be  received  by  William  Carter, 
Secy.,  Box  877,  Cobalt,  until  Oct.  25,  for  heating  system  in 
public  school  at  Giroux  Lake. 

Out.,  Petrolia — Council  plans  to  take  over  electric-light 
plant,  at  $11,280. 

Out.,  Toronto  —  Toronto  Hydro-Electric  Commission  plans 
new  sub-station  at  Gerrard  St.  and  Carlew  Ave.  Estimated 
cost,  $60,000. 

Bids  In  and  Contracts  Awarded 

IT.  Y.,  New  Vork — (Borough  of  Bronx)  —  (Official) — Con- 
tract for  substation  for  Interboro  Rapid  Transit  Co.  awarded 
to  JOHN  B.  ROBERTS,  1  Madison  Ave.,  New  York,  N.  Y.  Esti- 
mated cost,  $50,000. 

Ohio,  Cincinnati — Contract  for  new  boilers  for  Ohio  Na- 
tional Guard  Armory,  Freeman  St.  awarded  to  TUDOR 
BOILER  CO.,  Cincinnati,  at  $8,980.    Noted  Sept.  9. 

Ohio,  Cleveland — Contract  for  heating  system  in  Division 
Ave.  pumping  station  awarded  to  CHAFER  CO.,  Cleveland,  at 
$11,250. 

Ohio,  Toledo — (Official) — Contract  for  steam  heating  and 
ventilating  system  for  present  building  of  Toledo  University 
and  for  addition  at  Illinois  and  11th  St.  awarded  to  JOHN 
PISCH  CO.,  Toledo,  at  $19,790.    Noted  Oct.  7. 

Iowa,  Webster  City  —  Contract  for  electric-light  plant 
awarded  to  HAWKEYE  CONSTRUCTION  CO.,  at  $4300. 

Neb.,  Blair — (Official) — Contract  for  electric-light  plant 
awarded  to  McGRAW  CO.,  Omaha,  at  $22,490.     Noted  Oct.  7. 

Ont.,  Preston — Contract  for  heating  plant  at  Hurlbut  shoe 
factory  awarded  to  BERNHARDT  &  SPALDING. 

BRIDGES 
Proposed  Work 

Conn.,  Bridgeport — Grand  St.  and  East  Washington  Ave. 
Bridge  Commissions  have  retained  J.  B.  Strauss,  Chicago,  111., 
to  prepare  plans  and  supervise  construction  of  bridges  at 
Grand  St.  and  East  Washington  Ave.  Estimated  cost,  $220,000 
and  $130,000  respectively. 

Conn.,  New  Hartford — Appropriation  of  $10,000  made  by- 
Town  Board  for  bridge  at  Satan's  Kingdom. 

N.  Y.,  Albany — State  will  build  bridge  over  Rondout  Creek 
between  Kingston  and  Port  Ewan  to  connect  State  Highway 
between  Albany  and  New  York.    Estimated  cost,  $220,000. 

JT.  Y.,  Buffalo — Jacob  Dold  Packing  Co.  will  build  car 
trestle  on  Howard  Ave.     Estimated  cost,  $10,000. 

N.  Y.,  Buffalo — Plans  being  considered  by  Public  Service 
Commission  for  Harlem  Ave.  viaduct.  Estimated  cost,  $400,- 
000. 

N.  J„  Livingston — Bids  will  be  received  by  Frederick  A. 
Reimer,  County  Engr.,  Newark,  until  3  p.m.,  Oct.  25,  for  bridge 
on  Hobart  Gap  Rd.  over  Canoe  Brook. 

Peiin.,  Mooresburg — Bids  being  received  by  Philadelphia  & 
Reading  Ry.  for  concrete  bridge  on  line  through  Mooresburg. 

Md.,  Tor/son — Bids  will  be  received  by  County  Commission- 
ers until  Oct.  28  for  bridge  over  Dead  Run  on  Franklin  Rd. 

Va.,  Lynchburg — (Official) — Bids  will  soon  be  received  for 
bridge  across  James  River  at  Lvnchburg.  Estimated  cost, 
$250,000.  B.  H.  Davis,  7  Batterly  PI.,  New  York,  N.  Y.,  Consult. 
Engr.    Noted  Oct.  7. 

N.  C,  Biltmore — City  plans  bridge  across  Swannanoa  River. 
Charles  E.  Waddell,  Engr. 

IV.  C,  Kinston — Bids  will  be  received  by  County  Commis- 
sioners until  Nov.  1  for  bridge  over  Neuse  River  at  Caswell 
St.    Estimated  cost,  $10,000. 

Ga.,  Atlanta — Fulton  County  and  Atlanta  contemplate  400- 
ft.  viaduct  to  connect  North  Boulevard  and  Piedmont  Park. 
R.  M.  Clayton,  Ch.  Engr. 

Ga.,  Blairsville — Bids  will  be  received  by  V.  I.  Butt,  Ordi- 
nary, Union  County,  until  Oct.  23,  for  steel  bridge  across 
Notla  River  to  be  known  at  Thompson  Bridge. 

Fla.,  De  Land — See  item  under  "Streets  and  Roads." 

Miss.,  Columbus — Bids  will  be  received  until  Nov.  1  by 
Lowndes  County  Supervisors  for  100-ft.  steel  or  concrete 
bridge,  three  wooden  bridges  and  one  concrete  culvert.  C.  L. 
Wood,  County  Bridge  Engr. 


Miss.,  Ueakesville — Bids  will  De  received  until  Nov.  3  by 
Greene  County  Supervisors  for  steel  bridge  and  iron  highway 
bridge  across  Chickasawhay  River.    S.  R.  McKay,  Clk. 

La.,  Estherwood — Police  Jury  plans  bridge  across  Med- 
lanka  River.     Estimated  cost,  $4,000. 

Tenn.,  Chattanooga — (Official) — Southern  Ry.  postponed 
construction  of  bridge  over  tracks  at  Oak  St!  indefinitely. 
Noted  Oct.  7. 

Tenn.,  Elizabeth  town — Bids  will  be  received  until  1  p.m., 
Oct.  29,  by  L.  D.  Gasteiger,  Secy.,  Rd.  Comrs.  of  Carter  County, 
for  constructing  a  number  of  bridges. 

Tenn.,  Loudon  —  Loudon  County  Commissioners  granted 
franchise  to  F.  C.  Ferguss,  J.  H.  Jollick  and  T.  H.  Baker  for 
toll  bridge  across  Tennessee  River. 

Tenn.,  Maynardville — See  item  under  "Streets  and  Roads." 

K}„  Covington — Bids  will  be  received  by  J.  Mason  Howk, 
Conn-,  of  Pub.  Property,  until  10  a.m.,  Oct.  28,  for  bridge  piers 
for  bridge  to  carry  duplicate  supply  main  of  Licking  River 
at  a  point  approximately  150-ft.  south  of  Louisville  &  Nash- 
ville Ry.  bridge.    Noted  Aug.  26.     (See  adv.) 

Ohio,  Bridgeport — Bids  will  be  received  about  Oct.  25  for 
repairing  two  bridges.  Estimated  cost,  $20,000.  C.  C.  Hoffner, 
City  Clk. 

Ohio,  Cincinnati — Bids  will  be  received  by  Philip  Fosdick, 
Dir.  of  Pub.  Ser.,  until  noon,  Oct.  25,  for  widening  existing 
bridge  on  Montgomery  Rd. 

Ohio,  Upper  Sandusky — Bids  will  be  received  until  11:30 
a.m.,  Oct.  28,  by  J.  Marguerat,  Audi.,  Comrs.  of  Wyandot 
County,  for  substructure  of  bridge  over  Sandusky  River, 
Tymocntee  Township. 

Ind.,  Anderson — Bids  will  be  received  until  10  a.m.,  Oct.  27, 
by  Commissioners  of  Madison  County,  for  two  additional  steel 
spans  for  bridge  across  White  River  on  North  Main  St.  J.  B. 
Beneflel,  Audr.    Noted  Sept.  23. 

Ind.,  Wabash — (Official) — Bids  will  be  received  by  D.  Sho- 
walter,  Audr.,  until  1:30  p.m.,  Nov.  3,  for  bridge  over  Wabash 
River  at  Wabash.  Estimated  cost,  $40,000.  A.  W.  Grosvenor, 
Ft.  Wayne,  Engr. 

Mich.,  Hastings — Bridge  will  be  constructed  over  Little 
Thornapple  River  near  county  line  by  Town  Boards  of 
Thornapple  Township  in  Barry  County  and  Caledonia  Town- 
ship in  Kent  County.    Estimated  cost,  $5,000. 

Minn.,  Duluth — City  plans  to  construct  two  bridges.  Esti- 
mated cost,  $15,000. 

Minn.,  Minneapolis — Bond  issue  of  $85,000  authorized  by 
City  Council  toward  work  of  concrete  arch  bridge  across 
Mississippi  River  at  Third  Ave.,  S. 

Kan.,  Hutchinson — Preliminary  plans  prepared  and  bids 
will  be  received  about  Jan.  1  for  reinf orced-concrete  bridge 
over  Arkansas  River  at  Hutchinson.  Estimated  cost,  $45,000. 
W.  B.  Harris,  County  Engr.    Noted  Oct.  14. 

Kan.,  Iola — Plans  being  prepared  by  W.  S.  Gearhart,  State 
Engr.,  Kansas  Agricultural  College,  Manhattan,  for  three 
rein  forced -concrete  bridges. 

Kan.,  Iola — Bids  will  be  received  until  noon,  Nov.  10,  by 
Commissioners  of  Allen  County,  for  replacing  and  repairing 
McFarlan  Bridge. 

Kan.,  Mankato — Bids  will  be  received  by  County  Clerk 
until  noon,  Oct.  26,  for  steel  truss  bridge  with  80-ft.  span 
and  16- ft.  roadway. 

Kan..  Nickerson — Commissioners  of  Reno  County  contem- 
plate reinforced-concrete  bridge  estimated  to  cost  $30,000.  P. 
Peck,  Abbeyville,  Chn. 

Kan.,  Salina — Commissioners  of  Salina  County  plan  bridge 
over  Smoky  River.    W.  S.  Farier,  County  Engr. 

S.  D.,  Yankton — Election  will  soon  be  held  to  vote  $300,000 
bonds  for  railroad  bridge  across  Missouri  River. 

Mo.,  Gasconade — Missouri-Pacific  Ry.  plans  expenditure  of 
$60,000  for  draw  span  in  bridge  over  Gasconade  River. 

Mo..  Joplin — (Official) — Bonds  for  $13,500  sold  for  North 
Main  St.  viaduct.    J.  J.  McAfee,  City  Engr.    Noted  Oct.  7. 

Mo.,  Maryville — Election  will  soon  be  held  in  Nodaway 
County  to  vote  $100,000  bonds  for  bridges. 

Mo.,  Wellington — See  item  under  "Streets  and  Roads." 

Tex.,  Harrisburg — Bids  will  be  received  by  H.  L.  Wash- 
burn, County  Audr.,  until  Nov.  1,  for  bridge  over  Brays  Bayou. 

Tex.,  Palestine — International  &  Great  Northern  Ry.  Co. 
and  city  will  build  steel  viaduct  from  Spring  St.  into  Reagan 
Park.    O.  H.  Crittendon,  Houston,  Ch.  Engr.    Noted  Aug.  5. 

Okla.,  Antlers — Bids  will  soon  be  received  for  five  steel 
bridges  in  Pushmataha  County.     Estimated  cost,  $40,000. 

Okla.,  Chandler — Bids  will  be  received  until  10  a.m.,  Oct. 
25,  by  J.  C.  Pringlev,  Clk.  of  Lincoln  County,  for  four  steel 
bridges  across  Main  Ditch  in  Deep  Fork  Drainage  district 
No.  1. 

Okla.,  Guthrie — Plans  submitted  by  J.  A.  Rankin,  Engr., 
for  bridge  across  Cimarron  River  near  Guthrie.  Estimated 

cost,  $18,000. 

Ariz.,  St.  Johns — Election  will  soon  be  held  to  vote  $75,000 

bonds  for  bridges. 

Wasn.,  Seattle — Bids  will  be  received  about  Nov.  1  for 
bridge  over  Lake  Washington  Canal  at  10th  Ave.  A.  Rapp, 
City  Bridge  Engr. 

Calif.,  Cloverdale — Town  Board  plans  two  bridges,  one  at 
First  and  Main  St.  and  the  other  at  Third  St. 

Calif.,  El  Centro — Bids  will  be  received  until  2  p.m..  Nov. 
1,  by  California  Highway  Commissioners,  515  Forum  Bldg.. 
Sacramento,  for  reinforced-concrete  bridge  across  Mye  ; 
Creek.    C.  C.  Carleton,  Act.  Secy. 
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Calif.,  Merced — Bids  will  soon  be  received  by  Board  of  Su- 
pervisors of  Merced  County  for  reinforced-concrete  bridge 
across  Santa  Rita  Slough,  Supervisorial  District  No.  5.  Esti- 
mated cost,  $6,000. 

Calif.,  San  Jose — (Official) — Bids  will  be  received  by  Board 
of  Supervisors  of  Santa  Clara  County,  Courthouse,  until  11 
a.m.,  Oct.  25,  for  reinforced  concrete  bridge  on  New  Ave. 

Calif.,  Sacramento — (Official) — Bids  will  be  received  at 
office  of  California  Highway  Commission,  515  Forum  Bldg., 
until  2  p.m.,  Nov.  1,  for  reinforced-concrete  bridge  across 
Myers  Creek,  Imperial  County. 

Bids  In  and  Contracts  Awarded 

Maine,  Brownsville — Contract  for  concrete  bridge  across 
Pleasant  River  awarded  to  SANDERS  ENGINEERING  CO., 
Portland,  at  $11,000. 

Penn.,  Lewistown — (Official) — Contract  for  bridge  over 
Kishacoquilla  Creek  on  Dorset  St.  tension  awarded  to  R.  R. 
MYERS,  Lewistown,  at  $8,900.    Noted  Sept.  23. 

Penn.,  Uniontown — (Official) — Contract  for  bridge  over 
Jacobs  Creek  at  West  Overton  between  Greensburg  and  Fav- 
ette  County  awarded  to  HARVEY  &  WATSON,  Mt.  Washing- 
ton,  at  about  $8,000.     Noted  Sept.  2. 

W.  Va„  Brandywine  —  Contract  awarded  to  FARRI8 
BRIDGE  CO.,  Charleston,  at  $5,600,  by  Pendleton  County  Com- 
missioners for  concrete  bridge. 

W.  Va„  Wheeling —  Contract  for  two  concrete  bridges 
awarded  to  CLATTERTON  &  BRADY,  Sistersville,  at  $10,000. 

S.  C,  Beaufort — (Official) — Contract  for  repairs  to  two 
piers  of  Whale  Branch  Bridge  and  new  bridge  between  St. 
Helena  and  Ladies  Islands  awarded  to  CAROLINA  CON- 
STRUCTION CO.,  Columbia,  at  $8,952.    Noted  Sept.  16. 

Ohio,  Milford — Contract  for  bridge  over  East  Fork  of  Little 
Miami  River  in  Union  and  Miami  Townships  awarded  to 
ROCHESTER  BRIDGE  CO.,  at  $9,289.     Noted  Sept.  9  and  23. 

Ind.,  Crown  Point — (Official) — Contract  for  ponv  truss 
bridge  over  Hart  Ditch.  Brown  St.,  Munster,  awaVded  to 
BARNES  &  SHEARER,  Hobart,  at  $4,696.    Noted  Sept.  23. 

Ind.,  Salem — Contract  for  five  concrete  bridges  awarded  to 
MONTGOMERY-PARKER  CO.,  Hatfield,  at  $7,000. 

111.,  Lake  Bluff — Contract  for  concrete  work  for  bridge  on 
Sheridan  Rd.  awarded  to  MODERN  ENGINEERING  &  CON- 
CRETE CO.,  steel  work  to  KENWOOD  BRIDGE  CO.  Esti- 
mated cost,  $6,000. 

Minn.,  Kenyon — Contract  for  two  bridges  and  culverts  in 
Wanamingo  Township  awarded  to  KENYON  CONCRETE  & 
CONSTRUCTION  CO. 

Kan.,  Lawrence — Contract  for  reinforced-concrete  bridge 
across  Kansas  River  at  Lawrence  awarded  to  MISSOURI 
VALLEY  BRIDGE  &  IRON  CO.,  Leavenworth,  at  $199,910. 
Noted  Aug.  12  and  Oct.  14. 

Mont.,  Billings — Contract  for  steel  bridge  over  Tongue 
River  awarded  to  SECURITY  BRIDGE  CO.,  Minneapolis. 

Ark.,  Arkadelphia — Contract  awarded  to  HOPE  BRIDGE 
CO.,  Hope,  by  Clark  County  Commissioners  for  two  steel 
bridges,  one  across  Scrouge  Creek  in  Southfork  Township 
and  one  on  Gurdon  and  Okolona  Rd. 

Okla.,  Lehigh — Contract  for  three  bridges  in  Coal  Countv 
awarded  to  WESTERN  BRIDGE  CO.,  Sherman,  Tex.  Esti- 
mated cost,  $6,000. 

Okla.,  Pawnee — All  bids  received  for  Lankard  Bridge,  in 
Section  No.  20,  Township  22  rejected. 

Ariz.,  Florence — Contract  for  two  concrete  bridges  across 
Gila  River  near  Winkleman  awarded  to  TOPEKA  BRIDGE 
&  IRON  CO.,  Topeka,  Kan.,  at  $46,595.    Noted  Oct.  7. 

Calif.,  Red  Blulf — Contract  for  three  concrete  bridges  on 
State  Highway  awarded  to  ROSS  CONSTRUCTION  CO.,  Sacra- 
mento at  $17,000.    Noted  July  22  and  Aug.  19. 

Calif.,  San  Andreas — Contract  for  concrete  bridge  near  San 
Andreas  awarded  to  BLUXOME  &  CO.,  San  Francisco,  at 
$5,000. 

Calif.,  Sau  Bruno — See  item  under  "Sewers." 

Calif.,  San  Luis  Obispo — Contract  for  steel  bridge  over  Paso 
Robles  Creek  awarded  to  GUTLEBEN  BROS.,  New  Call  Bldg., 
San  Francisco,  at  $11,733. 

WATER  WORKS 
Proposed  Work 

Vt.,   Burlington — Water    system   will   be    extended.  Esti- 
mated cost,  $25,000. 

Mass.,  Fall  River — Commission  on  Water  Supply  reported 
in  favor  of  system  costing  $3,000,000. 

Mass.,  Lynn — Bids  will  soon  be  received  for  pumping  sta- 
tion at  Ipswich  River. 

Conn.,  Hartford — (Official) — Bids  will  be  received  until  3 
p.m.,  Nov.  1,  by  Board  of  Water  Commissioners  for  work 
unaer  Contracts  Nos.  14  and  15  for  clearing  Neapug  reservoir 
basin.    Caleb  Mills  Saville,  Ch.  Engr.     (See  adv.) 

N.  Y.,  Hudson — Bonds  for  $10,000  voted  for  water  mains. 

N.  Y,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  by  W.  Williams,  Comr.  of  Water  Supply,  Gas  and 
Electricity,  until  Oct.  22,  for  furnishing  c.-i.  pipe,  special  and 
valve  box  castings,  cast  steel  castings  and  valves. 

•  ^UY"  Yorktown — Bids  will  soon  be  received  by  I  G  Har- 
ris, Supt.  Monhansic  State  Hospital,  for  water  system  and 
sewage-disposal  plant.     Estimated  cost,  $300,000. 

oo       "r."  JeTJieZ  City — Bids  win  be  received  until  11  a.m.,  Oct. 

by  Board  of  Commissioners  for  specials,  hvdrants,  connec- 
tion plugs,  caps,  sleeves,  etc.    Michael  I.  Fagen,  City  Clk 


IV.  J.,  Waterloo — (Official)  — Citizens  do  not  contemplate 
dam  at  outlet  of  Junius  Pond.  Jacob  Brooks,  Clk.  Noted 
Oct.  7. 

Md„  Hagerstown — Washington  County  Water  Co.  has  in- 
creased its  capital  stock  to  provide  $150,000  for  improving  wa- 
ter system  and  $400,000  for  building  reservoir. 

w:  C„  Durham — City  plans  water  system.  G.  C.  White, 
Member  Bd.  of  Aldermen. 

S.  C,  Columbia — Citizens  voted  $500,000  bonds  for  extend- 
ing water  and  sewer  systems.     Noted  Sept.  23. 

Ala.,  Fairhope — Town  plans  to  take  over  water  system  and 
install  electric-light  plant.     Estimated  cost,  $12,000. 

V»anl  Florence — Election  will  be  held  in  November  to  vote 
on  $200,000  bonds  for  purchase  and  improvement  of  water 
system. 

La.,  Covington — Election  will  be  held  to  vote  on  bonds  for 
water  and  sewer  systems.    A.  Kramer,  Magnolia,  Miss.,  Engr. 

La.,  Oakdale — Bids  will  be  received  about  Nov.  1  for  watei 
system  R  E.  Ricketts,  City  Secy.  Estimated  cost,  $3n  noo. 
Noted  Oct.  14. 

Ky„  Mayfield — Election  will  be  held  Nov.  2  to  vote  on  pur- 
chase of  Mayfield  Water  Works. 

.o  a?!?*0'  Cle,elan<1 — Election  will  be  held  Nov.  2  to  vote  on 
$2,000,000  bonds  for  preventing  pollution  of  Cuyahoga  River 
and  Lake  Erie. 

Ohio,  Cleveland  Heights — ( Warrensville  post  office) — -See 
item  under  Sewers." 

Ohio,  Dayton — Bids  will  be  received  bv  J.  E.  Barlow,  Dir 
of  Pub  Ser.,  until  Oct.  28,  for  one  20,000,000-gal.  low  service, 
steam  driven  pumping  unit  at  Keowee  St.  pumping  station. 

Ohio,  Tiffin — (Official) — Tiffin  Water-Works  Co.  will  build 
concrete  dam  by  day  labor.    Noted  Oct.  7. 

Ind.,  Brookville — Bonds  for  $20,525  sold  for  water  works. 

Ind.,  Wakarusa — State  Public  Service  Commission  granted 
permission  to  Wakarusa  Water  Co.  to  issue  $20,000  bonds  for 
water  system. 

rIleh"  Menominee — Election  will  be  held  Nov.  1  to  vote  on 
$285,000  bonds  for  either  purchase  of  property  of  Menominee 
Water  Co.  or  for  construction  of  municipal  system. 

Mich.,  Saginaw — Election  will  be  held  Dec.  2  to  vote  on 
$750,000  bonds  for  water  system. 

111.,  Aurora — Construction  of  new  reservoir  contemplated 
by  Board  of  Public  Works. 

111.,  Rankin — Election  will  be  held  Oct.  30  to  vote  on  $6,000 
bonds  for  water  system. 

111.,  Springfield — Improvements  to  water-works  and  fire  de- 
partment recommended  by  National  Board  of  Underwriters. 
Estimated  cost,  $200,000. 

111.,  Wheaton — (Official) — Board  of  Local  Improvements 
received  estimates  for  improvements  to  water  system  from 
L.  G.  Ruddock,  City  Engr.  Estimated  cost,  $34,620.  Noted 
Sept.  2. 

Wis.,  Kenosha — Bids  being  received  for  pumping  plant  and 
filtration  plant  for  Board  of  Public  Works.  B.  C.  Brennan 
City  Hall,   Clk.     Estimated  cost,  $100,000. 

Wis.,  Two  Rivers — Bids  will  be  received  until  7:30  pm 
Oct.    23,    by  Water  and   Light   Commission   for    6-in  water 
main  in  Monroe  Ave.,  Jackson  St.,  and  4-in.  main  in  24th  St 
Joseph  Doleysh,  Secy. 

Minn.,  St.  Cloud — Water  mains  will  be  laid  by  city  bv  dav 
labor.     C.  H.  West,  City  Engr.    Noted  Sept.  16. 

Minn.,  Thief  River  Falls — Citizens  defeated  $38,000  bonds 
for  purchase  of  municipal  water  system. 

Kan.,  Manhattan — Bonds  for  $69,500  for  water  system 
voted  by  citizens.  Bids  being  received  bv  F.  Walters'  Citv 
Engr.     Noted  Sept.  30. 

Kan.,  Morrill — Bonds  for  $10,000  voted  bv  citizens  for  wa- 
ter system. 

Neb.,  Bayard — Bids  will  be  received  until  Nov.  15  by  Citv 
Clerk  for  water  system.  Estimated  cost,  $12,500.  Seizer  & 
Finley,  Scotts  Bluff   Engr     Noted  Sept.  23. 

S.  D.,  Humboldt — Bonds  for  $10,000  for  water  system  sold. 

ST.  D.,  I-;  I  lend  ale — Election  will  be  held  Oct.  30  to  vote 
on  $9,000  bonds  for  water  system.    John  King,  City  Audr. 

Mont.,  Broadview — City  will  build  water  system.  M  So- 
ronson,  Chn.  of  Comrs. 

»-,n^f?nti'  GI1en<Jiv*— Election  will  be  held  in  spring  to  vote  on 
$<0,000  bonds  for  rebuilding  water  system. 

Mo.,  Odessa — Black  &  Veatch,  507  Interstate  Bldg.,  Kan- 
sas City,  making  surveys  for  water  system  and  sewer  system. 

Tex.,  El  Paso — City  plans  about  ten  additional  wells  near 
pumping  station. 

Colo.,  Durango — City  Council  will  build   concrete  dam  at 
lower  reservoir.    A.  F.  Hood,  City  Mgr. 

Colo.,   Loveland— Improvement   of  water   system  contem- 
plated by  City  Council. 

Colo.,  Westcliffe — Election  will  soon  be  held  to  vote  bonds 
for  water  system. 

Idaho,  Star — McCullah  &  Swearinger,  Engr.,  submitted  re- 
port on  water  system. 

^   Jjlah,°'  llco" — Citizens  voted  $5,000  bonds  for  water  system 
O.  W.  Steele,  Chn.  Water  Comm. 

n™vyash"  Seattle — Council  contemplates  expenditure  of  $75,- 
000  for  standpipe  m  West  Seattle. 

Ore.,  Culver — See  item  under  "Canals,  Ditches  and  Irriga- 
tion." 

9r^^  Easts«u> — Election  will  be  held  in  December  to  vote 
on  $50,000  bonds   for  municipal  water  system 

»^?alif-*  Santa  Cruz — Election  will  soon  be  held  to  vote  on 
$100,750  bonds  for  water  system. 
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Out.,  Markham — Bids  will  soon  be  received  by  E.  A.  James, 
57  Adelaide  St.,  Toronto,  for  water  system.  Estimated  cost, 
$25,000.     Noted  Sept.  30. 

Man.,  Winnipeg — (Official) — Bids  will  be  received  until 
noon,  Oct.  25,  by  S.  H.  Reynolds,  Chn.  of  Corns.,  Greater  Win- 
nipeg Water  District,  901  Boyd  Bldg.,  Winnipeg,  for  Portland 
cement.    Estimated  number  of  barrels,  200,000.     (See  adv.) 

Sask.,  Watrous — Citizens  contemplate  water  system.  Esti- 
mated cost,  $50,000. 

U.  c„  Port  Coquitian — Towns  plans  to  install  municipal 
water  system.    Estimated  cost,  $35,000. 

N.  S„  St.  Andrews — City  will  build  pumping  station.  Esti- 
mated cost,  $35,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Official) — Bids  were  received  Oct.  11  for 
laying  15,000  ft.  of  water  mains  as  follows:  John  Guarino,  45 
Brook  Ave.,  Roxbury,  $10,30S;  Thomas  Burke,  7  Shirley  St., 
Roxbury,  $10,905  and  John  T.  Shea,  Jr.,  Boston,  $11,495. 

Mass.,  Salem — Bay  State  Dredging  Co.,  247  Atlantic  Ave., 
Boston,  at  $13,800  was  low  bidder  for  intake  and  gate  house 
at  Wenham  Lake. 

Penn,,  Tamaqua — Bids  were  received  Oct.  5  for  reservoir  in 
Owl  Creek  as  follows:  Di  Menna  &  DePaola,  Inc.,  New  York, 
N.  Y.,  $71,437;  M.  A.  Magan,  Pottsville,  $93,392;  and  Lovejoy 
&  Wilson,  Philadelphia,  $104,368.    Noted  Aug.  12. 

La.,  Gretna— Contract  awarded  to  J.  R.  SUTHERLIN  &  CO., 
Kansas  City,  Mo.,  at  $46,830,  for  water  system.    Noted  Sept.  30. 

Ohio,  Cleveland  —  Contract  awarded  to  GEORGE  H. 
WORTHTNGTON  CO.,  at  about  $20,000,  for  water  meters  for 
Water  Department. 

Ohio,  Cleveland — Contract  for  repairing  pumps  at  Divi- 
sion pumping  station  awarded  to  ALLIS- CHALMERS  CO., 
Minneapolis,  Minn.,  at  $35,000. 

Ohio,  Liverpool — Contracts  for  water  system  awarded  as 
follows:  Distributing  and  force  main  to  J.  I.  DICK,  Scott- 
dale,  Penn.,  at  $94,472;  excavating  and  reinforced-concrete 
work  for  river  intake,  pumping  station  and  filtration  plant  to 
T.  A.  GILLESPIE  CO.,  New  York,  N.  Y.,  at  $100,403.  Chester 
&  Fleming,  Pittsburgh,  Penn.,  Engr. 

Ohio,  Wilberforce — Contracts  for  improving  water  system 
awarded  as  follows:  80,000-gal.  steel  tank  and  tower  to 
PITTSBURGH-DES  MOINES  STEEL  CO.,  Pittsburgh,  Penn., 
at  $3,536;  two  steam  pumps  to  WINEMAN  PUMP  MFG.  CO., 
Columbus;  hot  water  storage  heater  and  softening  plant  to 
SHARTLE  MACHINE  CO.,  Columbus;  well  and  connections  to 
S.  H.  BOND.    Estimated  cost  of  work,  $8,472.    Noted  Sept.  16. 

Wis.,  Kenosha  —  Contract  awarded  to  GRELING  BROS., 
Green  Bay,  at  $78,875,  for  lake  intake  and  crib  on  Washing- 
ton Island. 

Iowa,  Marcus — (Official)  —  Contracts  awarded  to  DES 
MOINES  BRIDGE  &  IRON  CO.,  at  $4,000,  for  75,000-gal.  tank 
on  tower;  FAIRBANKS,  MORSE  &  CO.,  at  $3,440,  for  60  hp. 
oil  engine,  compressor,  and  centrifugal  pump  and  to  WARD 
&  WEIGHTON,  at  $2,593  for  pump  house.    Noted  Sept.  30. 

Iowa,  Sidney — Contracts  awarded  by  Water  Works  Board 
for  improvements  to  water  svstem  as  follows:  ALAMO  EN- 
GINEERING CO.,  Omaha,  Neb.,  $9,621  for  water  mains; 
AMERICAN  CAST  IRON  PIPE  CO.,  Kansas  City,  Mo.,  $8,122, 
for  c.-i.  pipe  and  to  MERKLE-HINES  MACHINERY  CO.,  Kan- 
sas City,  Mo.,  at  $539  for  hydrants.    Noted  Sept.  30. 

Minn.,  Campbell — Contract  awarded  to  WARD  &  WEIGH- 
TON, Sioux  City,  Iowa.,  for  water  mains.    Noted  Sept.  23. 

Minn.,  Minneapolis — (Official) — Contract  awarded  to  NEW 
JERSEY  PIPE  CORPORATION,  50  Church  St.,  New  York,  N. 
Y.,  for  riveted  steel  pipe.  N.  E.  Alexander,  Pur.  Agt.  Noted 
Sept.  30. 

Kan.,  Attica  —  (Official)  —  Contract  awarded  to  BICKEL 
CONSTRUCTION  CO.,  Kansas  City,  Mo.,  at  $29,800,  for  water 
and  electric-light  systems.    Noted  Oct.  7. 

Kan.,  Pleasanton — Contract  awarded  to  F.  D.  MARTIN, 
Rialto  Bldg.,  Kansas  City,  Mo.,  at  $4,000,  for  water  system. 

Kan.,  Russell — Contract  awarded  to  DES  MOINES  BRIDGE 
&  IRON  WORKS,  Des  Moines,  Iowa,  for  laying  water  mains 
and  to  U.  S.  CAST  IRON  PIPE  CO.,  Kansas  City,  Mo.,  at  $34.15 
per  ton  for  c.-i.  pipe.    Noted  Oct.  14. 

S.  X).,  Yankton — Contracts  awarded  to  McLAIN  &  ELLER- 
MAN,  Yankton,  at  $5,577,  for  water  mains  and  hydrants  and 
to  CHICAGO  BRIDGE  &  IRON  CO.,  at  $3,400,  for  water  tower 
and  tank. 

Wash.,  Seattle — Del  Guzzo  &  Co.,  at  $4,800,  was  low  bidder 
for  water  mains  in  50th  Ave.,  N.  E.. 

Calif.,  San  Francisco — A.  J.  REEDER,  at  $31,675,  awarded 
contract  for  clearing  floor  at  Hetch  Hetchy  Valley. 

Ont.,  Dundas — (Official) — Contract  awarded  to  DICKSON 
BUILDING  CO.,  Dundas,  at  about  $7,000,  for  dam  for  water 
system.    John  L.  Fry,  Clk.    Noted  Oct.  7. 

Ont.,  Ottawa — Contract  awarded  to  LAURIN  &  LEITCH. 
Montreal,  Que.,  at  $194,000,  by  City  Council,  for  pipe  line.  R. 
L.  Haycock,  Engr.-in-Charge.    Noted  Oct.  7. 

B.  C,  West  Vancouver — Contract  awarded  to  COTTON  CO. 
LTD.,  Vancouver,  at  about  $90,000,  for  water  system  for 
Sisters  Creek. 

SEWERS 
Proposed  Work 
Mass.,  New  Bedford — (Official) — City  will  construct  inter- 
cepting sewers  by  day  labor.    About  $65,000  available  for  this 
work.    Noted  Oct.  7. 

N.  Y.,  Greenwich — (Official) — Citizens  voted  to  issue  $7,500 
bonds  for  sewer  pipe  on  Elman  Ave.,  Main  and  Bridge  St. 
Noted  Sept.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Room  2032,  Municipal  Bldg..  until  2  p.m.,  Nov.  4,  for  tunnel 
relief  sewer  in  West  46th  St.  from  Hudson  River  to  Seventh 
Ave. 


N.  Y.,  Syracuse — Citv  Council  plans  new  sewers  for  east- 
ern section,  W.  T.  Wooley,  City  Engr.  Estimated  cost,  $185,- 
000. 

N.  Y.,  Yonkers — Bids  will  soon  be  received  for  sewers  in 
Prescott  St.,  Paulding  St.,  Fillmore  St.,  Hyatt  Ave.,  Lee  Ave. 
and  Sherman  Ave. 

N.  Y.,  Yorktown — See  item  under  "Water-Works." 

N.  Y.,  Yorktown  Heights — Bids  will  be  received  by  Wil- 
liam B.  Osgood,  Pres.,  Bd.  of  Managers,  New  York  State  Train- 
ing School  for  Boys,  Dept.  of  Architecture,  Room  1224,  Wool- 
worth  Bldg.,  New  York,  N.  Y.,  until  2:30  p.m.,  Nov.  9,  for 
sewerage  and  sewage  disposal  plant.  Noted  Sept.  30.  (See 
adv.) 

N.  J.,  South  Orange — Plans  prepared  by  Edmond  R.  Halsey, 
Engr.,  for  storm  sewers  in  Maplewood  section.  Estimated 
cost,  $61,400. 

Penn.,  Ashley — Bids  being  received  by  Borough  Clerk,  for 
storm  sewer  in  Maxwell  and  Wyoming  St.,  according  to  press 
reports. 

Penn.,   Ingram — (Pittsburgh   post  office) — Bonds  for  $14,- 

000  sold  for  sewer  work. 

Del.,  Newport — Election  will  be  held  in  January,  according 
to  press  reports,  to  vote  on  bonds  for  sewer  system.  S.  W. 
Day,  Secy. 

Md.,  Rockville — (Official) — Bids  will  soon  be  received  for 
sewers  and  sewage  disposal  plant  for  portions  of  Montgomery 
Countv  in  Little  Falls  Brook  drainage  area.  E.  B.  Whitman, 
Consult.  Engr.     Noted  Sept.  16. 

Md.,  Silver  Spring  —  Harry  Stevens,  Union  Trust  Bldg., 
Washington,  D.  C.,  preparing  plans  for  sewer  system.  Esti- 
mated cost,  $40,000.    Noted  Aug.  19. 

W.  Va„  Kenova — Election  will  be  held  Nov.  6  to  vote  $55,- 
00  bonds  for  sewer  system. 

S.  C,  Columbia — Bonds  for  $300,000  voted  by  citizens  Oct. 
5  for  extending  sewer  system.    Noted  Sept.  16. 

Fla.,  Eustis — Bonds  for  $60,000  voted  by  citizens  for  sewer 
system.    Noted  Aug.  16. 

Fla.,  Tampa — (Official) — Bids  will  be  received  until  2  p.m., 
Oct.  26,  by  Allen  Thomas,  Clk.,  Bd.  of  Comrs.  of  Pub.  Wks., 
for  purchase  of  $75,000  bonds  for  sewers  and  internal  im- 
provements. 

L«.,  New  Orleans — Bids  will  be  received  until  noon,  Dec.  3, 
by  Sewerage  and  Water  Board  for  labor-material-percentage 
contract. 

Ky.,  Owensboro — Election  will  probably  be  held  Nov.  2  to 
vote  on  $250,000  bonds  for  sewer  system. 

Ohio,  Alliance — Bids  will  be  received  until  Nov.  1  by  James 
I.  Rickard,  Dir.  of  Pub.  Service,  for  sewage-disposal  plant. 
Chester  &  Fleming,  Pittsburgh,  Penn.,  Engr.  Estimated 
cost,  $40,000. 

Ohio,  Cleveland  Heights — ( Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield,  Clk.,  until  noon,  Nov.  15, 
for  sale  of  $38,426  bonds  for  sewers  in  Cedar  Road  District 
No.  3. 

Ohio,  Cleveland  Heights — (Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield,  Clk.,  until  noon,  Oct.  25,  for 
sewers  and  water  mains  in  various  streets.  F.  A.  Pease  En- 
gineering Co.,  Cleveland,  Engr. 

Ohio,  Springfield — Bids  will  be  received  until  noon,  Nov.  1, 
by  Citv  Auditor,  for  purchase  of  $6,271  bonds  for  sewers. 
Noted  Sept.  16. 

Ohio,  Youngstown — City  plans  sewer  in  Mill  Creek  Sewer- 
District.    Frank  Lillie,  Engr. 

Mich.,  Hancock — City  Council  plans  new  sewer  system  for 
West  Hancock. 

Mich.,  Menominee — Council  plans  storm  sewers. 

111.,  Bloomington — Normal  and  Bloomington  contemplate 
joint  sewage-disposal  plant. 

111.,  East  St.  Louis — Citv  Council  will  make  repairs  to  sew- 
ers.   Estimated  cost,  $37,000. 

111.,  Jacksonville — Board  of  Local  Improvements  will  build 
sewer  in  Independence  Ave.  and  Hooker  St. 

111.,  Lemont — Board  of  Local  Improvements  plans  sewers. 

111.,  Rock  Island — Bids  will  be  received  about  Nov.  15  for 
sewer  svstem  and  sewage-disposal  plant  and  septic  tank. 
Wallace  Trichler,  City  Engr. 

Wis.,  Fond  du  Lac — Plans  being  prepared  by  City  Engineer 
for  sewers  in  Washington,  Morris,  Ruggles,  West  Cotton 
and  East  St. 

Wis.,  Manitowoc  —  Plans  being  prepared  for  sewer  in 
Franklin  and  Sixth  St.    John  Kelley,  City  Clk. 

Wis.,  Milwaukee — Citv  Council  will  build-  sewer  in  Rich- 
ards St.    Estimated  cost,'  $8,000. 

Wis.,  Stoughton — Bids  will  be  received  until  Oct.  27  for 
sewers  in  various  streets. 

Iowa,  Sioux  City — City  Council  plans  extension  of  storm 
water  sewer  in  Lafayette  St.  to  Missouri  River. 

Kan.,  Belleville — Citizens  contemplate  sewer  system.  Esti- 
mated cost,  $40,000.    W.  L.  Wineland,  Mayor. 

Kan.,  Cherryvale — Black  &  Veatch,  Interstate  Bldg.,  Kan- 
sas City,  Mo.,  preparing  plans  for  sewer  system.  Estimated 
cost,  $20,000. 

Kan.,  Hutchinson — Bids  will  soon  be  received  for  sani- 
tary sewer  for  Hyde  Park  addition. 

Neb.,  Haverlock — Bids  will  be  received  by  A.  J.  Blount, 
City  Engr.,  until  8  p.m.,  Nov.  5,  for  sewers  in  three  districts. 

Neb.,  Loup  City — (Official) — Election  will  be  held  Nov.  9 
to  vote  $6,500  bonds  for  sewer  system.  T.  W.  D.  Wolfe,  City 
Engr.    Noted  Oct.  7. 

Tex.,  Lancaster — Bonds  for  $15,000  voted  by  citizens  for 
sanitary  and  storm  sewers.    Noted  Sept.  16. 

Tex..  Sherman — Citv  contemplates  sewer  system  and  sew- 
age-disposal plant.    Charles  Sayville,  Dallas,  Engr. 
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Colo.,  Edgewater — (Official) — Contract  for  sewer  system 
will  be  awarded  about  Oct.  28.  Estimated  cost,  $32,000.  Noted 
Sept.  23. 

Colo.,  Glenwood  Springs — City  plan  sewers  in  Minturn  and 
Lincoln  Ave. 

Idaho,  Kellogg — City  plans  sewer  work  in  Pressley  addi- 
tion.   Estimated  cost,  $7,000. 

Ore.,  Amity — City  contemplates  sewer  system. 

Calif.,  Fresno — A.  Cronkite,  City  Engr.,  authorized  to  pre- 
pare plans  for  storm  and  sanitary  sewers.  Estimated  cost, 
$15,000. 

Calif.,  Los  Angeles — Sewers  will  be  constructed  in  35th  PI., 
Van  Ness  Ave.,  Cimarron  St.  and  35th  St. 

Calif.,  Richmond — Citv  Council  plans  sewer  work.  Esti- 
mated cost,  $87,400.     H.  D.  Chapman,  City  Engr. 

Calif.,  Sacramento — City  commission  plans  sewers  in  Free- 
port  Rd.,  from  Burnside  to  El  Dorado  Ave. 

out.,  Hamilton — City  plans  to  extend  sewer  system.  Esti- 
mated cost,  $35,000.    A.  F.  Macallum,  Engr. 

Out..  Peterborough — City  plans  to  construct  sewers  on  Rib- 
inson,  Victoria  and  Aylmer  St.  R.  H.  Pearsons,  Engr. 

SEWERS 
Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Official) — Contract  for  Section  1,  Deer  Is- 
land Outfall  sewer  awarded  to  GEORGE  M.  BUYNE,  166 
Devonshire  St.,  Boston,  at  $43,370.  Frederick  D.  Smith,  City 
Engr.    Noted  Sept.  30. 

R.  I.,  Providence — (Official) — Bids  were  received  Oct.  11  for 
sewers  in  various  streets  as  follows:  Bayard  St.,  Antonio 
Aiello,  at  $522;  River  Ave.,  and  Yorkshire  St.,  Charles  Crank- 
shaw,  at  $12,729  and  $8,477  respectively;  Douglas  Ave.,  An- 
tonio Gonelli,  at  $1,256.     Noted  Oct.  7. 

N.  Y.,  New  York — (Borough  of  the  Bronx)  —  (Official) — Bids 
were  received  Oct.  14  for  sewers  in  Starling  Ave.,  Unionport 
Rd.,  McGraw  Ave.,  and  Pugsley  Ave.:  (Low  bidders)  Briggs 
&  McLaughlin,  $5,000;  Salvatore  Puriflcato,  $5,000;  Anita  Con- 
struction Co.,  $5,000  and  Williamsbridge  Construction  Co., 
$5,000. 

N.  Y.,  Utica — Contract  awarded  to  A.  W.  FITCH  at  $3,358 
for  storm  water  sewers. 

N.  J„  Atlantic  City — (Official) — Contract  for  storm  water 
drainage  system  awarded  to  JOSEPH  FERRY  &  SONS,  INC., 
Baltimore,  Md„  at  $125,921.    Noted  Sept.  23. 

Penn.,  Nanticoke — Contract  awarded  to  D.  M.  ROSSER,  for 
6-in.  brick  sewer. 

Tenn.,  North  Chattanooga — Contracts  awarded  to  O'SULLI- 
VAN,  LONG  &  HAGERTY,  Bessemer,  Ala.,  at  $34,000,  for 
11  miles  of  8-  to  12-in.  sewers  and  to  GUILD  &  CO.,  James 
Bldg.,  Chattanooga,  at  $5,665,  for  700  ft.  of  5-  to  9-in.  brick 
sewer.    Noted  Oct.  7. 

Ohio,  Cincinnati — (Official) — All  bids  received  for  Duck 
Creek  Intercepting  sewer  rejected.    Noted  Sept.  16. 

Ohio,  Martins  Ferry  —  Contract  awarded  to  ARCHER  & 
SHANNAFELDT,  Bellaire,  for  sewer  in  Elm  St. 

111.,  Galesburg — Contract  awarded  to  D.  E.  KEELER  CO., 
Davenport,  Iowa,  at  $3,728,  for  sewers. 

Wis.,  Appleton — (Official) — Contract  for  sewers  in  Rich- 
mond St.  awarded  to  J.  DELLMONN  &  CO.,  Appleton,  at  77c. 
per  ft.    Noted  Oct.  7. 

Wis.,  Green  Bay— Contract  awarded  to  B.  WAERZEG- 
GERS,  Green  Bay,  at  $0.63  per  ft.  for  12-in.  sewers  in  Oak- 
land Ave.    Noted  Sept.  30. 

Wis.,  Milwaukee — Contract  awarded  to  ALEX  PESTKA, 
for  12-in.  sewer  in  Menlo  Ave.    Theodore  B.  Olson,  Clk. 

Wis.,  Racine — Contract  for  sewers  in  Carlisle  Ave.  award- 
ed to  PATRICK  GAVAHAN,  Racine,  at  $1.40  for  18-in.,  $1  28 
for  15-in.  and  $1.10  for  12-in. 

Iowa,  Brooklyn — Contract  awarded  to  PUBLIC  SERVICE 
CONSTRUCTION  CO.,  Omaha,  Neb.,  at  $22,194  and  $10,274,  for 
sewer  system  and  disposal  plant.    Noted  Aug.  12. 

Iowa,  Des  Moines — Contract  awarded  to  J.  L.  HAUSMAN, 
for  extension  of  Ingersoll  Run  sewer  and  storm  water  sewer. 

Iowa,  Webster  City — Contract  for  Cedar  St.  sewer  awarded 
to  HAWKEYE  CONSTRUCTION  CO.,  at  $4,300. 

Minn.,  Herman — (Official) — Contract  for  sewer  awarded  to 
BADGER  CONSTRUCTION  CO.,  Fargo,  N.  D.,  at  $4,635.  Noted 
Sept.  23. 

Kan.,  Marysville — Contract  awarded  to  INTER-MOUNTAIN 
BRIDGE  &  CONSTRUCTION  CO.,  Tecumseh,  Neb.,  at  $8,157, 
for  sewer  work. 

Neb.,  Bridgeport  —  Contract  awarded  to  C.  J.  BURKE, 
Kearney,  for  8,000  ft.  of  sewer.    Noted  Oct.  7. 

Neb.,  Lincoln — Abel  &  Roberts,  First  National  Bank  Bldg., 
Lincoln,  at  $35,240,  was  low  bidder  for  Antelope  conduit  for 
city. 

S.  D.,  Aberdeen — (Official) — Contract  for  sewers  in  Second 
St.  awarded  to  A.  A.  DOBSON  &  CO.,  Aberdeen.  Noted 
Sept.  30. 

Ark.,  Lake  Village — Contract  for  sewer  system  awarded  to 
MCCREARY  CONSTRUCTION  CO.,  at  $18,000. 

Idaho,  Mountain  Home — -Contract  for  sewer  construction 
awarded  to  IDAHO  HARDWARE  &  PLUMBING  CO.,  Boise, 
and  JOHN  W.  MORTON,  Mountain  Home.  Estimated  cost, 
$15,360.  .R.  J.  Newell,  Engr. 

Ariz.,  Mesa — (Official) — Contract  for  sewer  system  in- 
cluding 16  miles  of  sewers  awarded  to  DOYLE  BROS.,  Phcenix, 
at  $51,778.    Noted  Sert.  30. 


Wash.,  Seattle — (Official) — Contract  for  overflow  sewer  in 
First  Ave.,  N.  W.,  awarded  to  McDONALD  &  JONES,  410  Globe 
Bldg.,  Seattle,  at  $15,548.     Noted  Sept.  30. 

Wash.,  Seattle — Del  Guzzo  &  Co.,  at  $6,200,  low  bidder 
for  sewers  in  50th  Ave.,  N.  E. 

Ore.,  Forest  Grove — W.  C.  Elliott,  Portland,  at  $58,448, 
low  bidder  for  sanitary  sewer  system.    Noted  Sept.  9. 

Calif.,  San  Bruno — Contract  for  storm  sewers  and  bridges 
awarded  to  CHARLES  J.  LINDGREN,  Monadnock  Bldg.,  San 
Francisco,  at  $15,600. 

t'alif.,  Stockton — Contracts  awarded  to  TIBBITTS  PACIFIC 
CO.,  16  California  St.,  San  Francisco,  at  $14,330  for  storm  wa- 
IV^  f?^er  in  east  end  of  city  and  to  D-  BISHOP,  Stockton,  at 
$16,419,  for  sanitary  sewers  in  South  and  Edison  St.  Noted 
Oct.  14. 

Calif.,  Visalia — Contract  for  sewer  system  awarded  to  M. 
MURPHY,  Berkeley,  at  $40,500.    Noted  Sept.  30. 

GARBAGE 
Proposed  Work 
Del.,  Wilmington — New  bids  will  be  received  by  Board  ot 
Health  for  disposal  of  garbage  for  period  of  years. 

Ohio,  Akron — (Official) — Bids  will  be  received  until  noon, 
Oct.  27,  by  Board  of  Control  for  removal  of  garbage  to  Akron 
garbage  disposal  plant  on  Cuyahoga  St.  C.  P.  Parker,  Dir. 
of  Pub.  Serv. 

Ind.,  Ft.  AVayne — Board  of  Works  retained  Samuel  A. 
Greenley,  Milwaukee,  Wis.,  to  prepare  plans  for  garbage  in- 
cinerator.   Noted  Aug.  5. 

Iowa,  Mason  City — Plans  being  prepared  by  E.  J.  Gones, 
Macon,  Ga.,  for  disposal  plant.    Estimated  cost,  $8,000. 

Minn.,  Duluth — Council  plans  $50,000  bonds  for  garbage 
incinerator. 

STREETS  AND  ROADS 
Proposed  Work 
Mass.,  Woburn — Bids  will  be  received  by  State  Highway 
Commission,  Boston,  until  Oct.  26  for  5,200  lin.ft.  of  road. 

N.  Y.,  Franklinville — Citizens  voted  $9,000  for  paving 
Park  Sq. 

N.  Y.,  New  York — ^Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
until  2  p.m.,  Oct.  28,  for  regulating  and  paving  and  repaying 
various  streets  and  avenues  of  the  borough. 

N.  Y.,  New  York — (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres.  Bor- 
ough Hall,  St.  George,  New  Brighton,  until  noon,  Oct.  26,  for 
constructing  cement  sidewalks  on  Nelson  Ave.  from  Amboy 
Rd.  to  a  point  about  1962  ft.  east  of  east  house  line  of  South- 
field  Blvd.  and  Richmond  Turnpike  from  Jewett  Ave.  to  Little 
Clove  Rd. 

N.  J.,  Atlantic  City — County  Board  of  Freeholders  plans  to 
pave  Meadow  Blvd.  from  Chelsea  to  Pleasantville.  Estimated 
cost,  $125,000. 

N.  J.,  Hackensack — Bids  will  be  received  bv  A.  N.  Morris 
and  C.  N.  Cumberland,  Comr.  of  Bd.  of  Chosen  Freeholders  of 
Bergen  County,  Courthouse,  until  noon,  Oct.  29,  for  improving 
Passaic  St.  from  Main  St.  to  Maywood  Borough  line. 

N.  J.,  Newton — Bids  will  soon  be  received  for  paving  New- 
ton-Sparta and  Ross's  Corner-Sussex  Rd.  Estimated  cost, 
$125,000.     Harvey  Snook,  Engr. 

N.  J.,  Redbank — Bids  will  be  received  bv  Board  of  Chosen 
Freeholders  of  Monmouth  County,  Courthouse,  Freehold,  until 
11  a.m.,  Oct.  27,  for  concrete  road  bed  and  sidewalks  on 
Throckmorton's  Fill. 

Penn.,  Bridgeville — (Official) — Election  will  be  held  Nov.  2 
to  vote  $15,000  bonds  for  paving.    Noted  Oct.  7. 

Md.,  Denton — Bids  will  be  received  bv  Countv  Commission- 
ers until  Nov.  1  for  one  mile  of  State  Aid  Highway  upon  or 
along  Hillsboro-Denton  Rd. 

W.  Va.,  Moundsville — Bids  will  be  received  until  Oct.  23 
by  O.  B.  Bonar,  City  Clk.,  for  paving  Seventh  St.  from  Lafay- 
ette to  Western  Ave.  and  Western  Ave.  from  Seventh  St. 
north. 

N.  C,  Charlotte — Board  of  Aldermen  appropriated  $14,000 
for  paving  streets. 

N.  C,  Danbury — Election  will  be  held  Nov.  16  in  Stokes 
County  to  vote  $50,000  bonds  for  roads. 

N.  C,  Durham — City  contemplates  voting  $300,000  bonds 
for  improving  streets. 

N.  C,  Greenville — County  Commissioners  will  sell  $100,000 
road  bonds  Nov.  1. 

Ga.,  Americus — Commissioners  of  Sumter  County  contem- 
plate holding  election  to  vote  $100,000  bonds  for  road  im- 
provements. 

Fla.,  Clearwater — Election  will  be  held  Nov.  16  in  Pinellas 
County  to  vote  $715,000  bonds  for  roads.  Noted  Sept.  9  and 
Oct.  7. 

Fla.,  De  Land — (Official) — Citizens  voted  to  issue  $250,000 
bonds  for  roads  and  bridges.    Noted  Sept.  9. 

Fla.,  Eustis — Citizens  voted  $40,000  bonds  for  roads.  Noted 
Aug.  26. 

Fla.,  Ft.  Pierce — Commissioners  of  St.  Lucie  Countv  will 
expend  $58,675  for  hard  surfaced  roads. 

Fla.,  Jacksonville — Citizens  voted  $16,000  bonds  for  pav- 
ing. 

Fla.,  Monticello — -Citizens  of  Jefferson  County  voted  $100,- 
000  bonds  for  Dixie  highway. 

Fla.,  Wauchula — City  will  construct  13  miles  of  sidewalks. 

Ala.,  Mobile — Wilcox  County  plans  expenditure  of  $15,000 
for  roads. 
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Miss.,  Canton— Board  of  Supervisors  will  issue  $135,000 
bonds  for  roads  in  Beat  No.  1. 

Miss.,  Columbus — (Official) — All  bids  received  for  48  miles 
of  highway  improvement  rejected.  New  bids  will  be  received 
until  8  a.m.,  Nov.  8.    G.  Hauser,  Jr.,  Engr.    Noted  Sept.  23. 

Miss.,  Gulfport — Board  of  Supervisors  of  Harrison  County 
will  issue  $200,000  bonds  for  road. 

La.,  Monroe — Bids  will  be  received  until  Nov.  5  by  D.  W. 
Faulk,  City  Secy.,  for  improving  various  streets. 

Tenn.,  Dover — Stewart  County  Commissioners  will  pave  140 
miles  of  roads.    Estimated  cost,  $200,000. 

Tenn.,  Flizabethton — Bids  will  be  received  until  1  p.m.,  Oct. 
29,  by  Li.  D.  Gaspeiger,  Secy.  Rd.  Comrs.,  for  70  miles  of  graded 
roads  and  repairing  and  completing  roads  already  graded. 

Tenn.,  Maynard ville — Bids  will  be  received  until  Nov.  8  by 
George  N.  Taylor,  Union  County  Comr.,  for  macadam  roads 
and  bridges. 

Tenn.,  Sweetwater — Bids  will  be  received  until  Nov.  15  by 
W.  T.  Lenoir,  Mayor,  for  street  improvements.  Noted  Sept. 
9  and  Oct.  7. 

Ky.,   Bellevne — (Newport    post    office) — City  contemplates 

bond  issue  for  paving  various  streets. 

Ky.,  Stanton — Powell  County  plans  $25,000  bond  issue  for 
road. 

Ohio,  Canton — Plans  will  be  prepared  by  W.  E.  Sarver,  City 
Engr.,  for  widening  and  repaying  Tuscarawas  St. 

Ohio,  Cheviot — (Cincinnati  post  office) — Bids  will  be  re- 
ceived by  Albert  J  Deusing,  Village  Clk.,  until  noon,  Nov.  3, 
for  improving  North  Bend  Rd.  from  Woodbine  Ave.  to  north 
line  of  Hirschberg  &  Kaplans  Subdivision. 

Ohio,  Cleveland  Heights — (Warrensville  post  office) — Bids 
will  be  received  by  H.  H.  Canfield,  Clk.,  until  noon,  Oct.  15, 
for  improving  Coleridge,  Corydon,  Cottage  Grove,  Essex  and 
Win  ton  St.    Estimated  cost,  $84,000. 

Ohio,  Hast  Cleveland — Commissioners  of  Cuyahoga  County 
plan  to  pave  Euclid  Ave. 

Mich.,  Ann  Arbor — City  Council  will  prepare  plans  for  pav- 
ing Miller  Ave.     Manly  Osgood,  City  Engr. 

Mich.,  Beldiii£ — City  plans  paving  Bridge  St.  with  con- 
crete. 

Mich.,  Calumet — An  appropriation  of  $4000  voted  by  the 
Eagle  Harbor  Township  Board  for  highway  work  for  coming 

year. 

Mich.,  Dowagiae — Plans  being  considered  for  improving 
highway  on  Prairie  Ronde  St. 

Mich.,  Hillsdale — Expenditure  of  $35,000  planned  for  pav- 
ing Manning  St. 

Mich.,  Iron  Mountain — County  contemplates  $75,000  annual 
road  budget. 

111.,  Hamilton — City  Council  will  macadamize  Ninth  St. 
from  Broadway  to  Keokuk  St. 

Wis.,  101  k horn — City  contemplates  paving  Walworth  and 
Wisconsin  St.     A.  C.  Oleson,  City  Clk. 

Wis.,  Green  Bay — Bids  will  be  received  until  10  a.m.,  Oct. 
25,  by  City  Clerk  for  crushed  stone  on  North  Roosevelt  St. 

Wis.,  Superior — City  Commissioners  authorized  $33,000 
bond  issue  for  street  improvements. 

Kan.,  Columbus — (Official) — Bids  will  be  received  until 
noon,  Nov.  1,  by  Commissioners  of  Cherokee  County,  for 
grading  and  surfacing  with  gravel  seven  miles  of  county 
road  between  Columbus  and  Crestline. 

Neb.,  Hastings — Bids  will  be  received  about  Dec.  1  for 
paving  50  blocks  with  vertical  fiber  brick  or  asphaltic  con- 
crete.    W.  H.  Fuller,  City  Engr. 

Mo.,  Butler — Citizens  plan  to  issue  bonds  to  macadamize 
Butler-Nevada  Rd. 

Mo.,  Hillsboro — Election  will  be  held  Nov.  fi  in  Jefferson 
County  to  vote  $500,000  bonds  for  roads  and  bridges.  Noted 
Oct.  7. 

Mo.,  Lexington — Lafayette  County  Commissioners  will  is- 
sue $55,000  bonds  for  roads  in  Wellington-Napoleon  Rd.  Dis- 
trict. 

Mo.,  Marshall — Citizens  contemplate  bond  issue  of  be- 
tween $800,000  and  $1,000,000  for  road  construction.  James 
C.  Wonders,  Washington,  D.  C,  Highway  Engr. 

Mo.,  Sedalia — Bids  will  be  received  by  F.  T.  Learning,  City 
Engr.,  until  Nov.  1  for  9,200  sq.yd.  of  vertical  fiber  brick 
paving. 

Mo.,  Spring-field — All  bids  received  for  nine  miles  of  road 
in  Ingram  Special  Road  District  rejected.  New  bids  will  be 
received.    Estimated  cost,  $20,000. 

Mo.,  Wellington — Citizens  voted  $55,000  bonds  for  ma- 
cadamizing 10  miles  of  load  and  for  two  bridges.  Noted 
Sept.  30. 

Tex.,  Batesville — Election  will  be  held  Nov.  2  in  Zavalla 
County,  Road  Precinct  No.  3  to  vote  $40,000  for  roads.  Noted 
Oct.  7. 

Tex.,  Beaumont — Bonds  for  $S5,000  sold  for  street  improve- 
ments.    Noted  Sept.  9. 

Tex.,  Fredericksburg — Citizens  of  Gillespie  County  Nov.  7 
vote  on  $300,000  for  roads. 

Idaho,  Orfino — City  will  expend  $11,000  for  paving  and  side- 
walks.    Robert  Swadener,  Engr. 

Wash.,  Colville — Bids  will  be  received  by  A.  B.  Sansborn, 
Audr.,  Comrs.  of  Stevens  County,  until  Nov.  1,  for  improving 
about  three  miles  of  Springdale-Hunters  Permanent  Highway 
No.  2 -A. 

Wash.,  Poiueroy — Bids  will  be  received  until  10  a.m.,  Nov 
1,  by  Commissioners  of  Garfield  County,  for  improving  a 
portion  of  Permanent  Highway  No.  1. 


Wash.,  Stevenson — (Official) — Bids  will  be  received  until 
1:30  p.m.,  Oct.  23,  by  Charles  H.  Nello,  County  Audr.,  for  con- 
structing nine  miles  of  Stevenson-Carson  Rd.    Noted  Sept.  23. 

Ore.,  Florence — Citizens  voted  $5,000  bonds  for  plank  road 
from  Florence  to  North  Fork  bridge. 

Calif.,  Alameda  —  City  Council  appropriated  $50,000  for 
streets  improvements. 

Calif.,  Hayward — City  Council  plans  to  macadamize  several 
streets. 

Calif.,  Oroville — Bids  will  soon  be  received  for  paving 
Montgomery  St.  from  Lincoln  St.  to  Fourth  Ave.  Estimated 
cost,  $15,843.     S.  J.  Norris,  City  Engr. 

Calif.,  Bicbmond — City  Council  has  authorized  streets 
under  tracks  of  Santa  Fe  R.R.  at  16th  St.  Estimated  cost, 
$7,000.    H.  D.  Chapman,  City  Engr. 

Calif.,  Sacramento — Plans  prepared  by  Frank  C.  Miller 
City  Engr.,  approved  by  City  Commissioners  for  paving  Cy- 
press Ave.  from  37th  St.  to  Upper  Stockton  Rd. 

Calif.,  San  Jose — Bids  will  be  received  until  11  a.m.,  Oct 
25,  by  Board  of  Supervisors  of  Santa  Clara  County,  for  im- 
proving Lincoln  Ave.  in  Supervisorial  District  No.  4. 

Ont.,  London — City  plans  to  pave  Wellington  and  Clarence 

St.  with  asphalt.    H.  A.  Brazier,  Engr. 

Ont.,  Mimico — Movement  being  agitated  to  widen  Lake 
Shore  Rd.  85  ft.  throughout  length  of  municipality. 

Man.,  Winnipeg — City  will  construct  granolithic  walks  on 
Woodrow  PI.,  Manitoba,  Sargent  and  Langside  Ave.  W  P 
Brereton,  City  Engr. 

B.  C,  Victoria — City  Council  plans  concrete  sidewalks  on 
both  sides  of  Prior  St.  between  Hillside  and  Summit  Ave  C 
H.  Rust,  City  Engr. 

B.  C,  Victoria — City  Council  authorized  sidewalks  on  Claw- 
thorpe  Ave.  and  Shakespeare  St. 

N.  S.,  Halifax — F.  W.  W.  Doane,  City  Engr.,  submitted  re- 
port to  Board  of  Control  estimating  cost  of  extending  Mor- 
ris St.  at  $5,500. 

llids  In  and  Contracts  Awarded 

Conn.,  Darien — Contract  for  constructing  Rings  End  Rd. 
and  Norton  Ave.  awarded  to  WILKES-CASEY  ENGINEERING 
&  CONTRACTING  CO.,  New  Rochelle,  N.  Y.,  at  $26,130. 

N.  Y.,  Albany — (Official) — Bids  were  received  Oct.  15  at 
office  of  Superintendent  of  Public  Works  for  highway  north 
of  West  Shore  R.R.  at  Port  Gibson,  Town  of  Palmyra,"  Wayne 
County,  as  follows:  WILLIAM  R.  KINNEY,  25  South  Pearl 
St.,  Albany,  $3,568  (awarded  contract);  Fischett  Bros.,  Clyde, 
$3,955;  S.  M.  Ludingtons'  Sons,  Inc.,  Rochester,  $3,991. 

N.  Y„  New  York — (Borough  of  Bronx)  —  (Official) — Lowest 
bids  received  for  improving  (a)  Powell  Ave.  from  Tremont 
Ave.  to  Zerega  Ave.,  (b)  Walker  Ave.  and  former  Main  St.  to 
easterly  terminus  of  land  acquired  for  West  Farms  Rd.  to 
Eastern  Blvd.,  (c)  Rosedale  Ave.  from  Walker  to  Tremont 
Ave.,  (d)  Kingsbridge  Terrace  from  Kingsbridge  Rd.  to  filled 
grade  south  of  West  299th  St.  were  as  follows:  (a)  Burnside 
Contracting  Co.,  $12,105;  (b)  Anabel  Construction  Co.,  $76,333; 
(c)  and  (d)  Municipal  Asphalt  Co.,  at  $5,124  and  $4,323  respec- 
tively. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Lowest  bids  received  for  regulating  and  repaying  (a)  51st  St. 
from  West  Side  First  Ave.  to  East  Side  Third  Ave.,  (b)  52d 
St.  from  Fifth  to  Sixth  Ave.,  (c)  151st  St.  from  Amsterdam 
Ave.  to  Broadway,  (d)  Lexington  Ave.  from  21st  to  23d  St.,  (e) 
Columbus  Ave.,  (f)  25th  St.  from  Broadway  to  Sixth  Ave.,  32d 
St.  from  Fifth  Ave.  to  Broadway  and  from  Sixth  to  Seventh 
Ave.  and  Sixth  Ave.  from  23d  to  32d  St.,  were  as  follows- 
(b)  and  (d)  Aztec  Asphalt  Co.,  Inc.,  90  West  St.,  New  York. 
N.  Y.,  at  $7,702  and  $8,003  respectively;  (a),  (c),  (e)  and  (f), 
Barber  Asphalt  Paving  Co.,  Woolworth  Bldg.,  New  York,  at 
$10,727,  $6,508,  $11,450  and  $60,501  respectively. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — W 
J.  Fitzgerald,  547  West  45th  St.,  New  York,  N.  Y.,  at  $5,412, 
submitted  lowest  bid  for  regulating  and  repaying  18th  St. 
from  Broadway  to  Fourth  Ave. 

N.  Y.,  Hochester — (Official) — Contract  for  paving  Elmwood 
Ave.  awarded  to  JULIUS  FRIEDRICH  CO.,  INC.,  Rochester,  at 
$8,680.    Noted  Oct.  7. 

N.  J.,  Freehold — Contract  for  Tennent  Gordon's  Corner  Rd. 
awarded  to  W.  H.  FLITCROFT,  at  $6,016.    Noted  Sept.  30. 

N.  J.,  Hoboken — (Official) — Contract  for  improving  portions 
of  First,  Third  and  Harrison  St.  awarded  to  LESTER  FEL- 
LOWS CO.,  Jersey  City,  at  $4,953.    Noted  Sept.  30. 

N.  J.,  Irving-ton — (Official) — Contract  for  paving  Lyon  Ave. 
awarded  to  NORTHERN  CONSTRUCTION  CO.,  665  Broad  St., 
Newark,  at  $62,070.    Noted  Sept.  23. 

N.  J.,  Jersey  City — Nolan  &  Horning  Construction  Co.,  West 
Hoboken,  submitted  lowest  bid  for  improving  Passaic  Ave. 
and  Paterson  Plank  Rd.    Noted  July  29  and  Sept.  23. 

N.  J„  Madison — Contract  for  paving  Waverlv  PI.  with  ash- 
phalt  block  awarded  to  GLENFIELD  CONSTRLTCTION  CO., 
Newark,  at  $2.14  per  sq.yd.  for  paving  and  38c.  per  sq.yd.  for 
excavation. 

N.  J.,  Montclair — (Official) — All  bids  rejected  for  paving 
Upper  Mountain  Ave.  from  Bloomfield  Ave.  to  Jerome  PI. 
Noted  Oct.  7. 

N.  J.,  New  Brunswick — Contract  for  paving  South-Ambov 
Keyport  Rd.  awarded  to  T.  H.  RIDDLE,  New  Brunswick,  at 
$15,349.    Noted  Sept.  9  and  30. 

Pcnu.,  Mt.  Union — Contract  for  13,000  sq.yd.  vitrified  brick 
pavement  awarded  to  CURWENSVILLE  CONSTRUCTION  CO., 
Curwensville. 

N.  C,  Kinston — Contract  awarded  to  WEST  CONSTRUC- 
TION CO.,  Chattanooga,  to  pave  50 V2  blocks  with  Bermude.'. 
Lake  sheet  asphalt  on  concrete  base.  Estimated  cost,  $140,000 
to  $160,000. 
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T^ES'U^c£~i5:^£?ntract  for  roacl  construction  awarded  to 
EDWARDS  CONSTRUCTION  CO.,  Tampa,  at  $85,000. 

Ala.,  Camden — Contract  awarded  to  RAWLINGSON  CON- 
STRUCTION CO.,  Luverne,  at  $7,635  for  five  miles  of  road  in 
eastern  section  of  Wilcox  County. 

Miss.,  Jackson — Contract  .  awarded  to  C.  T.  TALBOTT  to 
cover  and  bind  two  miles  of  Rankin  Pike. 

Tenn.,  Delphi  —  Contract  awarded  to  CHICK  AM  AUG  A 
QUARRY  &  CONSTRUCTION  CO.,  Chattanooga,  at  $50,000  for 
Dixie  short  route  through  Sequatchie. 

Tenn.,  Memphis — Contract  for  paving  Claybrook  St.  award- 
ed to  GEORGE  O.  WHITE  &  CO.,   at  $9,011. 

Ky„  Bardwell — Carlisle  County  Commissioners  awarded 
contract  to  CRESAP  BROS.,  Humboldt,  Tenn.,  at  $9,000  for 
six  miles  of  earth  road.    Noted  Sept.  16. 

Ohio,  Athens — Mariner,  Finsterwald  &  Gross  submitted  the 
only  bid  for  paving  Grosvenor  St. 

Ohio,  Canton — Contract  awarded  to  SMITH  &  KRABILL 
by  Board  of  Commissioners  of  Stark  County  for  paving  Gairo- 
Hartville  Rd.  in  Plain  and  Lake  Townships. 

Ohio,  Cincinnati — Contract  for  improving  Red  Bank  Rd. 
awarded  to  ARMSTRONG  &  GIFFORD,  at  $6,700.  Noted  Oct.  7. 

oo  ,°^io'  Cle>eland — Contract  for  paving  Sykro  Rd.  and  East 
32d  St.  awarded  to  A.  M.  PEJSA  PAVING  CO.,  at  $10,790;  East 
123d  St.  to  FRESHWATER  CONSTRUCTION  CO.,  at  $3,924. 

Ohio,   Cleveland  Heights    ( Warrensville  post  office) — Con- 
tract   awarded    to    CLEVELAND    TRINIDAD    PAVING  CO 
Cleveland,  for  paving  Derbyshire  and  Cedar  Rd. 

Ohio,  Columhus — Monarch  Construction  Co.,  1438  Bryden 
Rd.,  at  $11,386,  low  bidder  for  improving  Ryan  Ave  from 
Trapple  Pike  to  Sullivan  Ave. 

Ohio,  Columhus — Contract  awarded  to  KENNEDY- 
WARNER  CO.,  at  $8,409,  for  improving  Cleveland,  Wooster 
Rd.  in  Parma  Township.    Noted  Sept.  30. 

Ohio,  New  Lexington  —  Contract  awarded  to  ENGINEER- 
ING SERVICE  CO.,  Columbus,  at  $53,227,  by  Board  of  County 
Commissioners  for  grading  and  paving  Athens  Rd.  in  Monroe 
Township. 

Ind.,  Covington — Contract  awarded  to  CHARLES  IRVIN, 
Attica,  Ind.,  at  $6,100  for  gravel  road  in  Troy  Township. 

„T  Ind.,  Franklin — Contract  for  Adcock  Rd.  awarded  to  JOHN 
W.  MURPHY,  at  $11,000.    Noted  Sept.  16. 

Ind.,  Gary — Contract  awarded  to  GARY  CONSTRUCTION 
CO.,  at  $4,731  for  paving  Broadway  with  asphalt  macadam. 

Ind.,  Huntington — (Official) — Contract  for  sidewalks  on 
Ogan  St.  awarded  to  E.  BONEBRAKE,  Huntington.  Noted 
Sept.  30. 

Ind.,  Indianapolis — Contract  for  repaving  North  Capitol 
Ave.  awarded  to  UNION  ASPHALT  CONSTRUCTION  CO.,  at 
$16,005.     Noted,  Sept.  2. 

Ind.,  Nohlesville — (Official) — Contract  for  concrete  road  in 
Noblesville  Township  awarded  to  A.  L.  TRIBBLE,  Brazil  at 
$46,866.     Noted  Sept.  30. 

Ind.,  Shoals — (Official) — Contract  for  macadam  road  in 
Perry  Township  awarded  to  GEORGE  GREEN,  Shoals,  at 
$6, 1 43.    Noted  Sept.  23. 

-*™a»  Terrc  Haute — Contract  awarded  to  EDWARD  PAT- 
TEN, Veedersburg,  at  $5,225,  for  paving  north  side  of  public 
square. 

Ind.,  Vincennes — Lowest  bids  received  for  paving  Second 
St.  from  Main  to  Church  St.  were  Foulkes  Construction  Co,  at 
$4,4 1 1 ,  with  brick,  Premier  Construction  Co.,  at  $4,335,  with 
Trinidad  Lake  asphalt. 

Mich.,  Midland — Contract  awarded  to  S.  W.  BURTON  for 
road  work. 

111.,  St.  Charles  —  Contract  awarded  to  WESTERN  IM- 
PROVEMENT CO.,  Racine,  Wis.,  at  $55,S91  for  paving  East 
and  West  Mam  St.  and  other  connecting  streets.  Noted  Sent 
16  and  Oct.  14. 

Wis.,  Racine — Birdsall-Griffith  Construction  Co.,  $1.95  for 
brick  low  bidder  for  paving  4,491  sq.yd.  on  Hamilton  Ave 
Noted  Sept.  30. 

Iowa,  Ft.  Dodge — Contract  for  constructing  a  number  of 
sidewalks  awarded  to  JOHNSON  CEMENT  SIDEWALK  CO 
at  $4,000.    Noted  Oct.  7. 

Iowa,  Ottumwa — Contract  for  paving  awarded  to  KEO- 
KUK QUARRY  &  CONSTRUCTION  CO.,  Keokuk.  Estimated 
cost,  $30,000. 

Minn.,  Buffalo — No  bids  were  received  for  grading  Lake 
Shore  Rd.  The  work  will  be  done  by  dav  labor.  Noted 
Sept.  23. 

Minn.,  Duluth — Contract  for  paving  30th  Ave.  W  from 
Superior  to  Vernon  St.  awarded  to  AUGUST  A.  BODIN  &  SON 
at  $9,721. 

Mont.,  Hardin — All  bids  received  Oct.  4  for  road  between 
Big  Horn  River  Bridge  and  Dry  Creek  rejected.  Noted 
Sept.  30. 

Mo.,  Chillicothe — Contract  for  paving  31st  St.  from  9  to 
Elmdale  Rd.  awarded  to  C.  A.  STEWART,  Chillicothe,  at  $1  56 
per  sq.yd. 

Mo.,  Kansas  City — Contract  for  5,574  sq.yd.  of  6-in.  port- 
land  cement  concrete  paving  on  South  Euclid'  Ave.  awarded  to 
JAMES  O'CONNOR  &  SONS,  8000  East  11th  St.,  at  $4,272. 

™r£v,  ,i'ake  Village — Contract  for  paving  streets  awarded 
to  McCREARY  CONSTRUCTION  CO.    Estimated  cost,  $16,000. 

Colo.,  Lamar — (Official) — Contract  for  grading  and  improv- 
ing Santa  Fe  Rd.  awarded  to  FILOON  &  FORD  and  HENRY 
MARSOR,   at  $4,200.     Noted  Sept.  30. 


t„i  )Z"-'  ,°h"'ni-v— Contract  for  paving  Madison  St.  with  bi- 
tuhthic  awarded  to  CALIFORNIA-ARIZONA  CO..  at  $2  10 
sq.yd. 

Wash.,  Prosser — Contract  for  Permanent  Highway  No  5 
awarded  to  A.  H.  ZANE  &  CO.,  North  Yakima,  at  $19,230  J 
1.  Wright,  County  Engr. 

Wash.,  Seattle — Contract  for  improving  east  and  west 
Green  Lake  Way  awarded  to  R.  G.  STEVENSON,  1327  Ewing 
St.,  Seattle,  at  $103,303.    Noted  Oct.  14.  '  K 

,„iiCa,ilV  Arca«l'a— Bjds  were  received  for  approximate! v  16 
miles  of  oiled  macadam  roadway  and  10,000  ft.  of  concrete 
curb  and  gutter  as  follows:  E.  A.  Baker,  $122,998-  Rogers 
Bros.  Co.,  $130,787;  Andrew  Holloway,  $131, 628.  Noted  Sept?  30 

at  «WKnBa^rS*£Idr" Worswick  Street  Paving  Co..  Modest... 
at  $31,460,  submitted  lowest  bid  for  concrete  pavement  on 
Division  lp,  Section  5,  Weed  Catch  Loop.    Noted  Sept.  30. 

™  CaIlf"  East  San  Diego— M.  D.  GOODBODY  CONSTRUCTION 
CO.,  San  Diego,  at  $39,600,  awarded  contract  for  grading  and 
improving  Hugo  Ave.  B 

Calif.,  Hermosa  Beach— Contract  for  improving  a  number 
TION  CO,  atW$18  578  t0   CALIFORNIA"ARIZONA  CONSTRUC- 

n+£ai*f"  °a£land— Contract  for  paving  25th  Ave.  from  East 
14th  St.  south  awarded  to  HUTCHINSON  CO. 

FOR?)"*  OTfYTTT,TA0S0,5l)-- Contract  for  paving  awarded  to 
NoHa  SepS^02^Tand60^ta  UUTy  Bldg"'  L°S  AngreleS'  at  *57'088" 

/-ttSS-Vxt-^  M<*™0"d— Contract  awarded  to  GEORGE  W 
CUSHING,  at  $4,833  for  paving  21st  St.  and  Anita  Ave 

Calif.,  San  Bruno — Contract  for  constructing  sidewalks 
awarded  to  CHARLES  J.  LINDGREN,  San  Francisco,  at  $29  - 

Calif.,  Sanger — Contract  for  three  miles  of  macadam  road 
awarded  to  M.  HAYNES,  Oakland,  at  $23,801. 

TRS  San  .f™?^1*00  -7  Contract  awarded  to  FLYNN  & 
2'nd  to  23rd  St  improving  Rhode   Island   St.  from 

Calif.,  San  Bafael — Contract  for  graveling  Olema  Rd.  from 
haf^nltas   to   T°caloma  awarded   to   S.   P.   BROWNLEE  at 

■p  4,  bOb. 

Ont.,  Essex— Contract  for  constructing  concrete  sidewalks 
awarded  to  JOHN  WORTLEY. 

Ont.,  Windsor — Contract  for  concrete  pavement  and  curbs 
on  Cataraqui  St.  awarded  to  CALDWELL  SAND  &  GRAVEL 
CO.,  at  about  $4,500. 

INDUSTRIAL  WORKS 
Proposed  Work 

Mass.,  Lowell — Tremont  &  Suffolk  Mills  will  build  43x140- 
ft.  addition.     Estimated  cost,  $35,000. 

Conn.,  Bristol — Plans  completed  for  rolling  mill,  188x300-ft 
and  wing,  60x300-ft.  for  Bristol  Brass  Co.    Noted  Sept.  9. 

Conn.,  Hartford — Gordon  Bros,  having  plans  prepared  for 
three-story  and  basement,  50xl40-ft.  brick  cold-storage  build- 
ing.   F.  C.  Waly,  Arch. 

Conn.,  New  Haven — National  Folding  Box  &  Paper  Co  has 
plans  for  105x345-ft.  factory  addition.     Estimated  cost,  $100,- 

Conn.,  Norwich — Shebucket  Co.  will  build  two-storv  brick 
weave  shed,  84x356  ft.    Estimated  cost,  $75,000. 

N.  Y.,  Fulton — (Official) — Hunter  Arms  Co.,  Inc.,  advises  it 
does  not  contemplate  additions  to  its  plant.    Noted  Aug.  19. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Bids  being  re- 
ceived for  four-story,  26x41-ft.  brick  and  steel  mill  for  Chel- 
sea Fiber  Mills  Co.,  1155  Manhattan  Ave.  William  B  Tubby 
81  Fulton  St.,  New  York,  Arch.     Noted  Sept.  30. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
being  received  for  two-story,  98xl09-ft.  brick  shop  and  gar- 
age on  Quincy  St.  for  Edison  Electric  Illuminating  Co  13 
Willoughby  St.    C.  L.  Knight,  Engr.     Estimated  cost,  $40,000. 

N.  Y„  New  York — (Borough  of  Brooklyn)  —  (Official) — Koch 
&  Wahner,  26  Court  St.,  Brooklyn,  preparing  plans  for  two-  or 
four-story,  65xl30-ft.  brick  loft  and  manufacturing  building 
at  Flatbush  Ave.  extension  near  Concord  St.  for  F  A  Koch 
Bldg.  Co.,  Inc.    Noted  Oct.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Gronenberg  &  Lenchtag,  303  Fifth  Ave.,  preparing  plans  for 
storage  warehouse  on  ISlst  St.  near  Audubon  Ave.  for  Ruth 
Holding  Co.  Building  will  be  six-stories,  75xll9-ft.  Esti- 
mated cost,  $90,000. 

N.  Y.,  Richfield  Springs — Simmons  Bros,  will  build  one- 
story,  75xl50-ft.,  garage.    Henry  Kehoe,  Arch. 

N.  Y.,  Rochester — Rochester  Rotary  Washer  Co.  55  Frank- 
lin St.,  having  plans  prepared  for  five-story  factorv  and  office 
building  to  be  erected  in  spring. 

N.  Y.,  Saratoga  Springs — C.  G.  Anthony,  Consult.  Engr., 
preparing  plans  for  State  Reservation  Commission,  Albany, 
for  bottling  works.    Estimated  cost,  $162,000. 

N.  Y.,  Tonawanda — Bids  being  received  by  G.  Morton  Wolfe, 
Buffalo,  for  one-story,  60x273-ft.  factory  at  Fillmore  Ave 
and  New  York  Central  and  Erie  R.R.  for  Plastergon  Wall 
Board  Co. 

N.  Y.,  Wnterport — Growers'  Cold  Storage  Co.  will  build  by 
day  labor  three-story  and  basement,  9Sxl26-ft.  cold-storage 
plant.    John  G.  Ellendt,  Cutler  Bldg.,  Rochester,  Arch. 

N.  J.,  Blooiuiield — Eastern  Tool  &  Mfg.  Co.,  74  Richmond 
St.,  Newark,  will  build  factory  at  Bloomfleld  Ave.  and  Grove 
St. 

N.  J.,  Kearney — American  Splint  Corporation.  New  York. 
N.  Y.,  will  build  four-story  factory.    Estimated  cost,  $100,000. 

Md.,  Baltimore — John  Freund,  Baltimore,  preparing  plans 
for  three-story,  74xlOO-ft.  garage  on  High  St.  for  Citv  Baking 
Co. 
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La.,  Homer — Hodge  Fence  &  Lumber  Co.  will  rebuild  its 
mill,  lecently  destroyed  by  fire.    Estimated  cost,  $60,000. 

Ohio,  Ashtabula — W.  C.  Owen,  Leader-News  Bldg.,  Cleve- 
land, prepared  plans  for  factory  for  Cleveland  Ford  Tire  Co. 

Ohio,  Cleveland — Perfection  Spring-  Co.  will  build  ware- 
house at  2339  East  67th  St.  George  S.  Rider  &  Co.,  512  Cen- 
tury Bldg.,  Arch.    Estimated  cost,  $50,000. 

Ohio,  Cleveland — Cleveland  Punch  and  Shear  Co.  will  build 
one-storv  addition  at  3927  St.  Clair  Ave.  Estimated  cost, 
$10,000. 

Ohio,  Cleveland — O.  C.  Barber,  Barberton,  contemplates 
grain  elevator  at  Cleveland. 

Ohio,  Cleveland — -Ernest  McGeorge,  Leader-News  Bldg., 
preparing  plans  for  five-story,  50x250-ft.  addition  to  plant  of 
Peerless  Motor  Car  Co.,  East  93  and  Quincy  St. 

Ohio,  Cleveland — U.  S.  Gypsum  Co.,  Schofield  Bldg.,  will 
build  two-story,  50x80-ft.  warehouse  at  1714  Merwin  Ave. 

Ohio,  Oakley — (Cincinnati  post  office) — Cincinnati  Milling 
Machine  Co.  will  build  addition  to  its  plant.  Estimated  cost, 
$15,000. 

Ohio,  Youngstown — Trumbull  Steel  Co.  will  spend  $1,290,- 
000,  according  to  press  reports,  for  enlarging  its  tinplate  and 
sheet  plant. 

Ohio,  Youngstown- — Youngstown  Sheet  &  Tube  Co.  plans 
three  additional  openhearth  furnaces.  James  A.  Campbell, 
Pres.    Estimated  cost,  $500,000. 

Ind.,  Gary — Work  will  soon  begin  on  construction  of  ad- 
dition to  plant  of  American  Sheet  &  Tin  Plate  Co. 

Ind.,  Kokomo — Elmer  Dunlap  Co.  preparing  plans  for  fac- 
tory for  Mid-West  Boxboard  Co.,  Estimated  cost,  $50,000. 

Mich.,  Howell — Howell  General  Electric  Motors  Co.,  re- 
cently incorporated  with  $30,000  capital,  will  build  factory. 
H.  M.  Spencer,  Pres. 

Mich.,  Jackson — Brisco  Motor  Co.  having  plans  prepared 
for  factory.    Estimated  cost,  $100,000. 

Mich.,  Owosso — American  Malleable  Co.  will  build  addition. 
Estimated  cost,  $60,000. 

111.,  Chicago — Peterson  Express  &  Van  Co.  will  build  six- 
story  warehouse  at  1011  East  55th  St.  T.  J.  Reynertson, 
Arch.    Estimated  cost,  $55,000. 

111.,  Chicago — Stewart-Warner  Speedometer  Corporation 
plans  addition  at  estimated  cost  of  $30,000. 

111.,  Chicago — Diamond  Glue  Co.,  3602  Robinson  St.,  will 
build  addition.  Estimated  cost,  $30,000.  Marx  &  Vigeant, 
Arch. 

111.,  Chicago — Jourdans  Sausage  Mfg.  Co.  814  West  20th  St., 
will  build  two-story  brick  factory.  Estimated  cost,  $20,000. 
J.  J.  Corner,  Arch. 

111.,  Chicago — Western  Shade  Cloth  Co.  will  build  one-story 
factorv  addition  at  2000  South  Jefferson  St.  Estimated  cost, 
$75,000.    Postle  &  Fisher,  140  South  Dearborn  St.,  Arch. 

Kan.,  Neodesha — Standard  Oil  Co.  of  Kansas  will  build 
additional  stills.    Estimated  cost,  $200,000. 

Mo.,  Kansas  City — Berry-Wood  Piano  Player  Co.  will  build 
factory  at  17th  St.  and  Troost  Ave. 

Tex.,  San  Antonio — Dixie  Oil  &  Refining  Co.  will  enlarge 
its  plant.    Estimated  cost,  $40,000. 

Okla.,  Jennings — Bids  will  be  received  until  Nov.  1  by 
Brennan  &  Roonev,  Arch.,  Tulsa,  for  oil  refinery  for  Mid- 
Continent  Refining  Co.    Noted  Sept.  23. 

Wash.,  Seattle — Metz  Motor  Co.,  Waltham,  Mass.,  having 
plans  prepared  for  five-storv,  64xll2-ft.  concrete  factory  on 
East  Pike  St.,  Seattle.    J.  P.  Scearce,  Local  Mgr. 

Ore.,  Oregon  City — Willamette  Valley  Flax  Co.  will  build 
flax  mill.  John  W.  Loder,  interested.  Estimated  cost,  $300,- 
000. 

Ont.,  Hamilton — W.  T.  Rawleigh  Co.,  Freeport,  111.,  has 
purchased  two-acre  site  and  will  build  factory. 

Ont.,  Toronto- — Chevrolet  Motor  Car  Co.  will  build  addi- 
tion to  its  factory  at  Perth  and  Kingsley  Ave.  Estimated 
cost,  $15,000. 

Ont.,  Toronto — R.  G.  Long  &  Co.,  439  Wellington  St.,  will 
build  factory  at  727  King  St.    Estimated  cost,  $8"0,000. 

Bids  In  and  Contracts  Awarded 

N.  H.,  Manchester — Contract  awarded  to  BUNTON  &  BER- 
NARD, Manchester,  at  $20,000,  for  two-story,  78xl00-ft.  ware- 
house for  Charles  Simpson. 

Mass,  Chicopee — Paige-Storms  Co.,  owned  by  New  England 
Westinghouse  Co.,  awarded  contract  to  D.  G.  CANTY,  Chico- 
pee, at  $25,000,  for  two  additions  to  its  drop-forge  plant. 

Mass..  Fitchburg — Contract  awarded  to  FISHER-CARTER 
CONSTRUCTION  CO.,  Holyoke,  at  about  $35,000,  for  three- 
55x76-ft.  factory  for  Brown  Bag  Filling  Machine  Co. 

Mass.,  Forest  Hills — (Boston  post  office) — Contract  award- 
ed to  JOSEPH  IMHOF,  6  Ashley  St.,  Jamaica  Plain,  at  about 
$16,000,  for  one-story,  lOOxlOO-ft.  garage  for  J.  J.  Lannin, 
Tremont  Bldg.,  Boston. 

Mass.,  Holyoke— Contract  awarded  to  CASPER  RANGER 
CONSTRUCTION  CO.,  Holyoke.  at  about  $35,000,  for  three- 
story,  100xl30-ft.  workshop  and  storage  warehouse  for  F.  A. 
Champlin  and  D.  F.  Moriarty. 

Mass.,  Lynn — Contract  awarded  to  C.  S.  CUNNINGHAM  & 
SONS  CO.,  101  Tremont  St.,  Boston,  at  about  $10,000,  for  fac- 
tory for  Hennessey  Maxwell  &  Hennessey  Shoe  Co. 

Mass..  Newton — Contract  awarded  to  CHARLES  E.  CUR- 
RIER CO.,  110  Summer  St.,  at  $50,000,  for  ice  plant  for  Purity 
Ice  Co. 

Mass.,  Worcester — Contract  awarded  to  E.  J.  CROSS  CO., 
82  Foster  St.,  Worcester,  by  W.  &  S.  Mfg.  Co.,  for  two-story, 
40x48-ft.  brick  factory. 

Conn..  Bridgeport — Contract  awarded  to  T.  J.  PARDY  CON- 
STRUCTION CO.,  Bridgeport,  at  $175,000,  by  American  Grapho- 
phone  Co.  for  five-story  addition. 


Conn.,  Ciroton — Contract  awarded  to  H.  R.  DOUGLAS 
INC.,  New  London,  for  factory  for  New  London  Ship  ana 
Engine  Co. 

N.  Y.,  Buffalo — Contract  awarded  to  JOHN  W.  COWPER 
CO.,  Fidelity  Bldg.,  for  linseed-oil-crushing  mill  and  store- 
house for  Archer-Daniels  Co.  on  Buffalo  River. 

N.  Y.,  Jamestown  —  Contract  awarded  to  KELLOGG 
STRUCTURAL  STEEL  CO.,  Buffalo,  by  Jamestown  &  Chautau- 
qua Traction  Co.  for  car  house. 

N.  Y.,  IVew  York — (Borough  of  Brooklyn)  —  (Official) — Con- 
tract awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broadway 
New  York,  for  two-story,  40x75-ft.  factory  at  East  83d  St. 
and  Ditmars  Ave.,  for  W.  Becker  Aniline  &  Chemical  Co. 

IV.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  STANDARD  CONCRETE  STEEL  CO., 
143  East  31st  St.,  for  four-story,  43xl00-ft.  garage  at  146 
West  100th  St.,  for  Eugene  Goll,  Patchogue,  N.  Y. 

N.  J.,  Camden — Contract  awarded  to  ARMSTRONG-LATTA 
CO.,  by  Taylor-White  Extracting  Co.  for  three-story  addition. 
Noted  Sept.  30. 

N.  J.,  Harrison — (Official) — Contract  awarded  to  TURNER 
CONSTRUCTION  CO.,  11  Broadway,  New  York,  N.  Y.,  by  Hyatt 
Roller  Bearing  Co.,  for  S-story,  75x200-ft.  building  at  Middle- 
sex and  Fifth  St. 

N.  J.,  Newark — Contract  awarded  to  DAVID  HENRY 
BUILDING  CO.,  at  about  $15,000,  for  one-story  brick  building 
at  264  Vanderpool  St.  for  Beckton  Chemical  Co. 

N.  J.,  Passaic — (Official) — Contract  awarded  to  JOHN  W. 
FERGUSON  CO.,  New  York,  N.  Y.,  for  five-story,  54x280-ft., 
building  for  Forstmann  &  Huffmann  Co.,  Passaic. 

Penn.,  Philadelphia — Contract  awarded  to  GEORGE  STEM- 
BACH,  1609  North  Park  Ave.,  at  $35,000,  for  one-story  garage 
on  Locust  St.  near  41st  St.,  for  Charles  F.  Sine. 

Penn.,  Philadelphia — Contract  awarded  to  HENRY  E.  BA- 
TON, Philadelphia,  at  $50,000,  for  six-story  warehouse  for  W. 
J.  McCahan  Sugar  Refining  Co. 

Penn.,  Philadelphia — Contract  awarded  to  FRANK  G. 
STEWART,  1619  Sanson  St.,  at  $45,000,  by  Felton  Sibley  Co., 
Inc.,  Fourth  and  Cherry  St.  for  six-story  factory.  Noted 
Sept.  2. 

Md..  Baltimore — Contract  awarded  to  P.  J.  CUSHEN,  Balti- 
more, by  Maryland  Steel  Co.  for  180x428-ft.  machine  shop. 

Ky.,  Louisville — Contract  awarded  to  L.  W.  HANCOCK  CO., 
Louisville,  for  six-storv  warehouse  for  Speed  Realty  Co.  Esti- 
mated cost,  $60,000.     Noted  Sept.  30. 

Ohio,  Cleveland — Contract  awarded  to  UHL-JASTERS  CO., 
1900  Euclid  Ave.,  Cleveland,  for  two-story,  54xl00-ft.  and  one- 
story,  50x60-ft.  foundry  and  one-story  warehouse  at  West 
38th  St.  and  Nickel  Plate  R.R.  for  Cleveland  Electro  Metal  Co. 
Noted  Oct.  14. 

Ohio,  Cleveland — Contract  awarded  to  COPPERS  CO., 
Pittsburgh,  Penn.,  at  about  $150,000  for  coke  oven  plant  at 
Clark  Ave.  and  Wheeling  &  Lake  Erie  R.R.  for  River  Fur- 
nace Co.,  Perry  Payne  Bldg. 

Ohio,  Newburg — (Cleveland  post  office) — Contract  awarded 
to  H.  G.  STATMYER  &  SON  CONSTRUCTION  CO.  by  Amer- 
ican gteel  &  Wire  Co.  for  addition  to  its  plant.  Estimated 
cost,  $750,000.    William  P.  Palmer,  Pres. 

Ohio,  Toledo — Contract  awarded  to  A.  BENTLEY  &  SONS 
CO.  bv  Willys  Overland  Co.  for  factory  on  Central  Ave.  Esti- 
mated  cost,  $300,000. 

Mich.,  Grand  Kapids — Contract  awarded  to  F.  A.  HORNER 
by  Clark  Veneer  Co.  for  two-story,  113xl65-ft.  warehouse  on 
Grandville  Ave.,  S.  W.    Noted  Aug.  12. 

Wis..  Milwaukee — Contract  awarded  to  PAUL  RIESEN'S 
SONS,  by  A.  C.  Clas,  Arch.,  Colby-Abbot  Bldg..  for  machine 
shop  and  foundry  for  Milwaukee  Die  Casting  Co. 

Wis.,  Wausau  —  Contract  awarded  to  HACKBARTH  & 
KRAUSE,  bv  Marathon  Shoe  Co.,  at  about  $12,000,  for  shoe 
factory.    Noted  Sept.  30. 

Minn.,  Minneapolis — Contract  awarded  to  FARNAM  BROS. 
CO.,  Minneapolis,  by  Board  of  Education  for  three  additions  to 
its  shops  and  warehouse  at  245  Ninth  Ave.  Estimated  cost, 
$17,000. 

Kan.,  Stafford — Southwest  Grain  Co.  awarded  contract  to 
AUGUST  MATTSON,  for  seven  grain  elevators. 

Mo.,  Kansas  City — Contract  awarded  to  GRAY  CONSTRUC- 
TION CO.,  O'Rear-Leslie  Bldg.,  by  Marshall  Oil  Co.  for  one- 
story,  100xll3-ft.  warehouse  at  14th  and  Campbell  St.,  North 
Kansas  City. 

Mo.,  Kansas  City — Contract  awarded  to  LONSDALE  BROS., 
520  Brvant  Bldg.,  at  $11,000,  for  remodelling  warehouse  at 
16th  and  Walnut  St.  for  Every  Bird  Thayer  Dry  Goods  Co., 
11th  and  Walnut  St. 

Wash.,  Olympia — Oregon-Washington  R.R.  &  Navigation 
Co.,  Portland,  Ore.,  awarded  contract  to  E.  J.  ROUNDS  CON- 
STRUCTION CO.,  Walker  Bldg.,  Seattle,  for  one-story  brick 
depot  and  one-story,  30xll5-ft.  brick  freight  shed.  Esti- 
mated cost,  $25,000. 

Ore.,  Portland — Contract  awarded  to  JAMES  P.  FORD,  at 
$30,000  for  two-story  brick  and  concrete  factory  for  Oregon 
Motor  Co. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Paving — New  Haven,  Conn. — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Oct.  28,  for  sidewalks,  curbing, 
etc.,  at  United  States  post  office  and  courthouse,  New  Haven. 

Roadwork — Ft.  Slocum,  N.  Y. — Bids  will  be  received  at 
office  of  Quartermaster,  U.  S.  Army,  Recruit  Depot,  Ft. 
Slocum.  until  9:30  a.m.,  Oct.  28,  for  concrete  sidewalks,  curbs 
and  macadam  road  at  Ft.  Slocum. 

Engine  House — Washington,  D.  C. — Bids  will  be  received 
by  Secretarv  of  Board  of  Commissioners,  Room  509,  District 
Bldg.,  until  2  p.m.,  Nov.  8,   for  Engine  House  No.  28.  (See 
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Oil  Storage  Tanks — Washington,  D.  C. — Bids  will  be  re- 
ceived by  Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal, 
Washington,  until  10:30  a.m.,  Nov.  16,  for  steel  oil  storage 
tanks.     (See  adv.) 

Radial  Gates — Washington,  D.  C. — Bids  will  be  received  by 
A.  P.  Davis,  Ch.  Engr.,  United  States  Reclamation  Service, 
Washington,  D.  C,  until  2  p.m.,  Nov.  1,  for  ten  hoists  for 
radial  gates,  New  Jackson  Lake  Dam,  Snake  River  Storage 
Project,  Idaho-Wyoming. 

Dredging — Jacksonville,  Fla. — Bids  will  be  received  at  U. 
S.  Engineer  Office,  Jacksonville,  until  noon,  Nov.  8,  for  dredg- 
ing and  rock  removal  at  Miami  Harbor  and  St.  Lucie  Inlet. 
(See  adv.) 

Officers'  Quarters — Key  West,  Pla. — Bids  will  be  received 
by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy 
Dept.,  Washington,  D.  C,  until  11  a.m.,  Nov.  13,  for  two  of- 
ficers' quarters,  naval  station.  Key  West. 

Post  Office — Brenham.  Tex. — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  Nov.  27,  for  United  States  post  office  at 
Brenham. 

Heating  System — Ft.  Bliss,  Tex. — Bids  will  be  received  at 
office  Depot  Quartermaster,  El  Paso,  until  11  a.m.,  Nov.  17,  for 
hot  water  heating  systems  in  13  officers'  quarters  at  Ft.  Bliss. 
(See  adv.) 

Post  Office — Navasota,  Tex. — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Nov.  26,  for  United  States  post  office 
at  Navasota. 

Canal  Work — Grand  Junction,  Colo. — Bids  will  be  received 
at  office  of  United  States  Reclamation  Service,  Grand  Junc- 
tion, until  2  p.m.,  Nov.  4,  for  about  340,000  yd.  of  canal  ex- 
cavation. 

Marine  Railway — Pearl  Harbor,  Hawaii — Bids  will  tie  re- 
ceived by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C,  until  11  a.m.,  Nov.  27,  for  ma- 
rine railway  at  naval  station,  Pearl  Harbor. 

Miscellaneous  Supplies — Panama — Bids  will  be  received  by 
Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Washing- 
ton, D.  C,  until  10:30  a.m.,  Nov.  5,  for  furnishing  miscellaneous 
supplies. 

Bids  In  and  Contracts  Awarded 

Building — Boston,  Mass. — Bids  were  received  by  J.  A.  Wet- 
more, Act.  Superv.  Arch.,  Treasury  Dept.,  Washington,  D.  C, 
for  U.  S.  appraisers'  stores,  Boston,  (a)  foundation  sea  wall, 
etc.,  (b)  construction  of  superstructure,  (c)  construction  com- 
plete, as  follows:  Norcross  Bros.  Co.,  Worcester,  Mass.,  (a) 
$155,000,  (b)  $490,700,  (c)  $635,000;  George  A.  Fuller  Co.,  Bos- 
ton, (a)  $149,980,  (b)  $513,897,  (c)  $660,000;  Z.  W.  Dall  Co., 
Cleveland,  Ohio,  (a)  $184,000,  (b)  $474,868,  (c)  $649,868.  Noted 
Sept.  2. 

Elevator  Plant — Boston,  Mass. — Bids  were  received  Oct.  8 
for  elevator  plant  in  U.  S.  appraisers'  stores,  Boston,  from: 
Otis  Elevator  Co.,  Washington,  D.  C,  at  $29,439  and  A.  B. 
See  Electric  Elevator  Co.,  Baltimore,  Md.,  at  $37,225.  Noted 
Sept.  23. 

Post  Office — Naugatuck,  Conn. — Bids  were  received  Oct.  13 
by  J.  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  for  post  office  at  Naugatuck  as  follows:  E.  T 
Abbott  Construction  Co.,  New  York,  N.  Y.,  $47,900;  William  H 
Fissell  &  Co.,  New  York,  N.  Y.,  $50,400;  J.  S.  Rogers,  Moores- 
town,  N.  J.,  $50,482. 

Riprap — Philadelphia,  Penn. — Bids  were  received  Oct.  14 
for  riprap  in  Delaware  River  at  Mifflin  Bar  Dike  as  follows: 
Coast  &  Lakes  Contracting  Corporation,  New  York,  N.  Y,  at 
$1.36  per  ton  (recommended  for  acceptance);  Peoples  Bros. 
Inc.,  Philadelphia,  at  $1.74  per  ton;  C.  R.  Simpson,  New  York, 
N.  Y.,  at  $2.21  per  ton.    Noted  Sept.  23. 

Pumping  Unit — Washington,  D.  C. — Bids  were  received 
Oct.  11  by  Commissioners  of  District  of  Columbia  for  one 
steam  turbine-driven  centrifugal  pumping  unit  as  follows: 
De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J.,  $12,995,  time  115 
days,  and  $15,633,  105  davs;  Alberger  Pump  &  Condenser  Co., 
New  York,  N.  Y.,  $17,030;  Standard  Engineering  Co.,  Wash- 
ington, D.  C,  $18,690.    Noted  Sept.  23. 

Sewers — Washington,  D.  C. — Bids  were  received  Oct.  12  by 
Commissioners  of  District  of  Columbia  for  Anacostia  Inter- 
cepting Sewer,  (a)  ordinary  excavation,  (b)  concrete  ma- 
sonry, (c)  vitrified  brick  masonry,  (d)  sewer  brick  masonry, 
as  follows:  Whiting-Turner  Construction  Co.,  Baltimore,  Md., 
(a)  56c,  (b)  $8.18,  (c)  $22,  (d)  $15;  W.  F.  Brenizer  Co.,  Wash- 
ington, D.  C,  (a)  $1.25,  (b)  $7.35,  (c)  $23,  (d)  $16;  George 
Hyman,  Washington,  D.  C,  (a)  $2.50,  (b)  $6.25,  (c)  $19,  (d) 
$15. 

Dredging — Norfolk,  Va. — Contract  for  dredging  and  rock 
excavation  on  James  River  awarded  to  MARYLAND  BREDG- 
ING  &  CONTRACTING  CO.,  Baltimore,  Md.,  at  $34,590.  Noted 
Sept.  16  and  Oct.  7. 

Fuel  Oil  Storage  Plants — -Norfolk,  Va. — Bids  were  received 
Oct.  16  for  fuel  oil  storage  plants  at  navy  yard,  Norfolk,  as 
follows:  C.  C.  Moore  &  Co.,  San  Francisco,  $199,800;  Wayne 
Construction  Co.,  Wayne,  Penn.,  $208,246;  Day  &  Zimmerman, 
Philadelphia,  Penn.,  $199,696.    Noted  Aug.  19. 

Post  Office — Wilkesboro,  N.  C. — Bids  were  received  by  J.  A. 
Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington,  D. 
C,  for  post  office  at  Wilkesboro  as  follows:  King  Lumber  Co., 
Charlottesville,  Va.,  $54,700;  J.  S.  Rogers,  Moorestown,  N.  J., 
$56,945;  Richardson  Construction  Co.,  Bainbridge,  Ga.,  $52,600. 
Noted  Sept.  16. 

Hangars — Pensacola,  Fla. — Bids  were  received  at  Bureau 
of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  three 
hangers  at  U.  S.  Navy  Aeronautic  Station,  Pensacola,  as  fol- 
lows: Penn  Bridge  Co.,  Washington,  D.  C,  $34,965;  Henry 
Monk,  Pensacola,  $41,400;  Snare  &  Triest,  New  York,  N.  Y., 
$41,760.    Noted  Sept.  30. 

Machinery — Cincinnati,  Ohio — Contract  for  furnishing  and 
installing  operating  machinery  at  Dam  No.   29,  Ohio  River 


awarded  to  J.  &  J.  B.  MULHOLLAND  CO.,  Pittsburgh,  Penn 
at  $25,788.    Noted  Aug.  26  and  Oct.  14. 

Post  Office — Logan,  Ohio — Bids  were  received  by  J.  A 
Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C.  for  post  office  at  Logan,  (a)  limestone,  (b)  sandstone,  as 
follows:  Ohio  Bridge  &  Construction  Co.,  Cincinnati,  (a)  $45  - 
000,  (b)  $45,000;  J.  S.  Rogers,  Moorestown,  N.  J.,   (a)  $43  150 

(b)  $44,150;  Charles  W.  Gindele  &  Co.,  Chicago,  111.,  (a)  $44  - 
500,   (b)  $45,500.     Noted  Sept.  9. 

Remodeling  Post  Office — Moberly,  Mo. — Bids  were  received 
Oct.  15  for  remodeling  post  office  at  Moberly  as  follows: 
Algernon  Blair,  Montgomery,  Ala.,  $32,790;  Frank  M.  Weakley, 
Portsmouth,  Va.,  $33,443;  Dieter  &  Wenzel  Construction  Co., 
Wichita,  Kan.,  $33,406.    Noted  Sept.  23. 

Heating  Plants — Ft.  Sill,  Okla. — Bids  were  received  for 
steam  heating  plants  at  Ft.  Sill  (a)  19  plants,  (b)  13  plants, 

(c)  6  plants,  as  follows:  Charles  T.  Taylor,  Hampton,  Va.,  (a) 
$18,821,  (b)  $13,204,  (c)  $5,617;  Fred  B.  Hannan,  Lawton,  (a) 
$15,675,  (b)  $11,475,  (c)  $700;  H.  H.  Lloyd,  Lawton,  (a)  $17,- 
397,  (b)  $13,095,  (c)  $6,377. 

Fuel  Oil  Storage  Plants — Bremerton,  Wash. — Bids  were 
received  at  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  Oct.  16  for  fuel  oil  storage  plants  at  Bremerton 
as  follows:  C.  C.  Moore  &  Co.,  San  Francisco,  Calif.,  $319,500; 
Wayne  Construction  Co.,  Wayne,  Penn.,  $413,624;  John  W. 
Danforth  &  Co.,  Buffalo,  N.  Y.,  $312,300.    Noted  Aug.  19. 

Barracks — Mare  Island,  Calif. — Contract  for  marine  bar- 
racks at  Mare  Island  Navy  Yard  awarded  to  PRINGLE,  DUNN 
&  CO.,  338  Pine  St.,  San  Francisco,  at  $137,542.  Noted  Aug. 
26  and  Sept.  30. 

Fuel  Oil  Storage  Plants — Mare  Island,  Calif. — Bids  were 
received  Oct.  16  for  fuel  oil  storage  plants  at  navy  yard. 
Mare  Island,  as  follows:  F.  P.  Walsh.  San  Francisco,  $258,225; 
C.  C.  Moore  &  Co.,  San  Francisco,  $295,200;  John  W.  Danforth 
&  Co.,  Buffalo,  N.  Y.,  $308,500.    Noted  Aug.  19. 

Fuel  Oil  Storage  Plants — San  Diego,  Calif. — Bids  were  re- 
ceived Oct.  16  for  fuel  oil  storage  plants  at  navy  yard  and 
station  from:  C.  C.  Moore  &  Co.,  San  Francisco,  $165,780; 
Wayne  Construction  Co.,  Wayne,  Penn.,  $193k740.  Noted 
Aug.  19. 

Motor-Driven  Capstans — Panama — Bids  were  received  Oct. 
11  by  General  Purchasing  Officer,  Panama  Canal,  for  975 
motor-driven  capstans  from  American  Engineering  Co.,  Phila- 
delphia, Penn.,  at  about  $55,000,,  and  Hyde  Windlass  Co., 
Bath,  Maine,  at  $57,695. 

Piers — Honolulu,  H.  T. — Lord-Young  Co.,  at  $285,000,  sub- 
mitted lowest  bid  for  concrete  piers  No.  8,  9  and  10. 

CANALS,   DITCHES   AND  IRRIGATION 

Proposed  Work 

N.  Y.,  Albany — Canal  Terminal — Bids  will  be  received  by 
W.  W.  Wotherspoon,  Supt.  of  Pub.  Wks.,  until  noon,  Nov.  9, 
for  completing  canal  terminal  at  Albany.  Estimated  cost, 
$42,689. 

Ga.,  Savannah — Drainage — (Official) — Citizens  voted  $400,- 
000  bonds  for"  drainage.  Thomas  Halligan,  City  Clk.  Noted 
Oct.  7. 

Fla.,  Lake  Worth — Drainage — (Official) — Plans  will  be 
completed  about  Jan  1  for  Lake  Worth  Drainage  District, 
about  130,000  acres.  Orrin  Randolph,  Ch.  Engr.  Noted 
Oct.  7. 

Miss,  Dublin — Drainage — Drainage  District  organized  by 
Coahoma  County  Supervisors,  Clarksdale,  to  reclaim  about 
10,000  acres.    E.  L.  Fontiane,  Ch.  Engr. 

Ohio,  Cleveland — Ditch  Improvement — Bids  will  be  received 
by  E.  G.  Krause,  Clk.,  Bd.  of  Comrs.  of  Cuyahoga  County 
until  Nov.  6  for  ditch  improvement  in  Solon  Township. 

Ind..  Lawienceville — (Sunman  post  office) — Ditch — Con- 
tract will  soon  be  awarded  for  improving  ditch  in  England 
Pond. 

Wis.,  Bristol — Drainage — Bids  will  be  received  by  Town 
Supervisor  until  Oct.  28  for  drainage  system  for  Bristol 
Dranage  District.    W.  E.  O'Brien,  Kenosha,  Engr. 

Iowa,  Council  Bluffs — Drainage — Board  of  Supervisors  of 
Harrison  and  Pottawattamie  Counties  preparing  plans  for 
widening  and  deepening  Allen  Creek  and  Fish  Lake  ditch. 
Estimated  cost,  $40,000.    Noted  Oct.  7. 

Iowa,  Jefferson — Drainage — Bids  will  be  received  until  Oct. 
25,  by  B.  S.  McCulley,  Audr.  of  Green  County,  for  excavation 
and  laying  drains  in  Drainage  District  No.  108. 

Iowa,  Muscatine — Dams — Plans  being  prepared  for  three 
dams  in  Drainage  Ditch  No.  10. 

Iowa,  Ottumwa — Ditch — Board  of  Supervisors  contemplate 
drainage  ditch  in  southern  part  of  county. 

Minn.,  Blue  Earth — Ditch — Bids  will  be  received  until  1 
p.m.,  Oct.  29,  bv  Jesse  L.  Herring  County  Audr.,  for  County 
Ditch  No.  32,  Faribault  County. 

Minn.,  Grand  Rapids — Ditch — Surveys  for  Ditch  No.  6  at 
Blackberry  completed  by  William  Passard. 

Minn.,  St.  Paul — Ditch — State  Drainage  Board  plans  ex- 
penditure of  $15,000  for  improving  Sand  Hill  River  ditch  in 
Polk  County. 

Neb.,  Minden — Drainage — Citizens  voted  to  build  drainage 
system  in  Newark,  Lowell  and  Blane  Townships. 

N.  D.,  Fargo — Ditch — Bids  being  received  for  two  ditches 
through  a  portion  of  Kenyon  and  Noble  Township  to  Red 
River.  Estimated  cost,  $30,000  each.  F.  Crabbe,  Fargo,  Engr. 
Noted  Oct.  7. 

Mont.,  Billings — Ditch — Trustee  of  Big  Ditch  Co.  author- 
ized to  make  improvements  at  estimated  cost  of  $7,000. 

Mont.,  Helena — Irrigation — Beaver  Head  Water  Co..  re- 
cently incorporated,  plans  to  irrigate  land  in  Beaver  Head 
County.    W.  T.  Piggott.  interested. 
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Mo.,  Butler — Drainage — (Official) — Bates  and  Cass  County 
Drainage  District  being  formed  and  will  let  contract  about 
Dec.  1  for  drainage  work. 

Tex.,  Austin — Drainage — Bonds  for  $158,000  voted  by  citi- 
zens of  Noeces  County  Drainage  District  No.  2  approved. 

Tex.,  Donna— Irrigation — Donna  Irrigation  District  No.  1, 
Hildalgo  County,  plans  to  construct  irrigation  system  at  an 
estimated  cost  of  $215,000.    G.  B.  Meriwether,  Pres. 

Tex.,  Edna — Drainage— Attorney  General's  Department 
approved  $105,000  bonds  for  Jackson  County  Drainage  District 
No.  5. 

Tex.,  Van  Horn — Irrigation — Van  Horn  Valley  Land  &  Ry. 
Co.,  Van  Horn  and  Minneapolis,  Minn.,  will  construct  wells 
for  irrigation. 

Colo.,  Pueblo — Irrigation — Turkey  Creek  Irrigation  Co. 
plans  system  of  ditches  on  Teller  holdings.  J.  C.  Teller, 
Pueblo,  interested.    Estimated  cost,  $50,000. 

Colo.,  Saguache — Drainage — Citizens  contemplate  drainage 
system.    W.  L.  Curtis,  Comr. 

Idaho,  Nyssa — Irrigation — Nyssa  Arcadia  Drainage  District 
plans  to  reclaim  approximately  8,000  acres  near  Nyssa.  G. 
McGeen,  Caldwell,  Ch.  Engr. 

Ore,  Culver — Irrigation — Suttles  Lake  Irrigation  District 
voted  to  issue  bonds  for  irrigation  and  water  system  to  in- 
clude 12,000  acres.    Estimated  cost,  $532,390. 

Calif.,  Colusa — Reclamation — Reclamation  Districts  108,  479 
and  787  plan  levee  improvements.  J.  W.  Browning,  E.  L.  Dow 
and  W.  P.  Dwyer,  Comrs.  of  West  Side  District.  Estimated 
cost,  $580,000. 

Calif.,  Westminster — Drainage — (Official) — Bids  will  prob- 
ably be  received  in  December  for  drainage  system  to  drain 
6000  acres.  S.  H.  Finley,  Santa  Ana,  Engr.  Estimated  cost, 
$25,000.    Noted  Oct.  14. 

Bids  In  and  Contracts  Awarded 
Wis.,  Grand  Rapids — Drainage — Contract  awarded  to  C.  W. 
ROOD  CONSTRUCTION  CO.  for  draining  Northwest  Drain- 
age District. 

Iowa,  Manson — Drain — Contract  for  cement  tile  for  13- 
mile  drain  awarded  to  CEMENT  PRODUCTS  CO.,  Sac  City,  at 
$21,000. 

Iowa,  Sibley — Ditch — Contract  awarded  to  SIBLEY  CE- 
MENT CO.,  at  $5,290,  for  ditch  work  in  channel  of  Ocheyedan 
River. 

Minn.,  Breekenridge — Ditch — (Official) — Contract  for  Ditch 
No.  8-A,  Wilkin  County,  awarded  to  G.  E.  BROWN,  Litchfield, 
at  $1.25  per  cu.yd.    Noted  Sept.  30. 

Minn.,  Breekenridge — Ditch — (Official) — Contract  awarded 
to  C.  T.  GLASSER,  Minneapolis,  $0.19  per  cu.yd.  for  ditch 
work,  in  Ditch  No.  4-A,  Wilkin  County.    Noted  Sept.  30. 

Minn.,  Montevideo — Ditch — (Official) — Contract  awarded  to 
MARSHALL  CEMENT  &  SIDEWALK  CO.,  Marshall,  at  $8,918, 
for  County  Ditch  No.  17.    Noted  Oct.  7. 

Mont.,  Kalispell — Irrigation — Contract  awarded  to  NELSON 
RICH  for  Glen  Lake  Irrigation  project  on  Tobacco  Plans. 

Ark.,  Pocahontas — Ditches — Contract  awarded  to  W.  S. 
COLEMAN,  Paragould,  at  $24,052,  for  Cook  slough  ditch  m 
Township  No.  18.    Noted  Sept.  23. 

Idaho,  Twin  Palls — Canal  Improvements — Contracts  for 
enlarging  highline  canal  and  replacing  siphons  in  upper  Rock 
Creek  District  awarded  to  IDAHO  CONSTRUCTION  CO., 
BOISE,  SMITH  &  GREEN,  and  MORRISON  KNUDSEN  CO. 
Estimated  cost,  $88,000.    Noted  Sept.  16. 

Calif.,  Modesto — Canal  Work — Contracts  for  canal  work 
at  Modesto  Irrigation  District  awarded  as  follows:  Main 
canal  lining  to  J.  WILSON,  Modesto,  at  $62,962;  Dam  No.  6  to 
TIBBETTS-PACIFIC  CO.,  San  Francisco,  at  $9,080;  Dam  No.  1 
to  J.  MONK,  San  Francisco,  at  $34,039;  11  concrete  structures 
to  C.  HOLMES.    Noted  Oct.  14. 

MISCELLANEOUS 

Proposed  Work 

Elevated  Railway — New  York,  N.  Y. —  (Borough  of  Brook- 
lyn)— Contract  form  and  plans  for  reconstruction  of  Brighton 
Beach  Elevated  line  submitted  to  Public  Service  Commission 
of  First  District  by  New  York  Municipal  Railway  Corpora- 
tion approved.     Estimated  cost  from  $75,000  to  $100,000. 

Elevated  Railway — New  York,  N.  Y. — (Borough  of  Brook- 
lyn)— Public  Service  Commission  of  First  District  approved 
contract  form  submitted  by  New  York  Municipal  Railway 
Corporation  for  steel  for  additional  tracks  for  Myrtle  Ave. 
elevated  railway  from  Willoughby  Ave.  to  Palmetto  St.,  also 
for  improvements  on  Lutheran  Cemetery  line. 

Station  Finish — New  York,  N.  Y. —  (Borough  of  Brooklyn) 
—  (Official) — Bids  will  be  received  by  Public  Service  Commis- 
sion of  First  District,  154  Nassau  St.,  New  York  (Borough  of 
Manhattan),  until  12:15  p.m.,  Oct.  26,  for  station  finish  for  11 
stations  on  the  Broadway-Fourth  Ave.  Rapid  Transit  R.R. 

Elevated  Railway — New  York,  N.  Y.— (Borough  of  Queens) 
— Plans  and  contract  form  submitted  to  Public  Service  Com- 
mission of  First  District  for  foundations  and  structures  on 
Section  2,  Jamaica  elevated  extension,  consisting  of  2.2  mi. 
two-track  elevated  railway  along  Jamaica  Ave.  from  Walnut 
St.  to  Cliffside  Ave.,  approved. 

Subwav  Work — New  York,  N.  Y. —  (Borough  of  Queens)  — 
( Official)— Bids  for  a  storm  drain,  which  were  to  have  been 
opened  Oct.  19,  have  been  postponed  by  Public  Service  Com- 
mission until  Nov.  3. 

Grade  Crossings — Paterson.  N.  J. — Plans  being  considered 
by  Erie  R.R  for  constructing  grade  crossings  in  Paterson. 
R   C  Falconer,  New  York,  N.  Y..  Sunt.  Constr. 


Flood  Protection — Erie,  Penn. — City  Council  contemplates 
$1,000,000  bond  issue  for  flood  protection  in  Mill  Creek.  F. 
Gannett,  Harrisburg,  Consult.  Engr.     Noted  Sept.  23. 

Seawall — Bay  St.  Louis,  Miss. — All  bids  received  for  sea- 
wall about  8,000  ft.  long  along  beach  at  Waveland  rejected. 
New  bids  will  be  received.    Noted  Aug.  26. 

Elimination  of  Grade  Crossings — Akron,  Ohio — Plans  being 
considered  by  Pennsylvania  R.R.,  Baltimore  &  Ohio  R.R.,  Erie 
R.R.  and  County  Commissioners  for  eliminating  Wuchter 
crossing,  east  of  Akron,  Tuscarawas  Ave.  crossing,  Barberton, 
and  Manchester  crossing,  Kenmore. 

Elimination  of  Grade  Crossing — Bratenahl,  Ohio — (Cleve- 
land post  office) — Bids  will  be  received  until  noon,  Oct.  27, 
by  C.  A.  Neff,  Clk.,  for  sale  of  $38,918  bonds  for  eliminating 
grade  crossing  on  East  105th  St. 

Retaining  Wall — Cincinnati,  Ohio — Bids  will  be  received 
noon,  Oct.  25,  by  Philip  Fosdick,  Dir.  of  Pub.  Service,  for 
retaining  wall  on  St.  Clair  Ave. 

Steel  Tanks — Cincinnati,  Ohio — Stegner  &  Hughes,  Cin- 
cinnati, prepared  plans  for  four  steel  tanks  for  Moore  Oil  Co., 
at  York  and  McLean  Ave. 

Bars  and  Cable — Cleveland,  Ohio — Bids  will  be  received 
until  noon,  Oct.  27,  bv  A.  R.  Callow,  Comr.  of  Purchases  and 
Supplies,  Room  511,  City  Hall,  for  steel  reinforcing  bars  and 
lead  covered  cable  for  Fire,  Light  and  Water  Departments. 

Levee — Portsmouth,  Ohio — (Official) — Bids  will  be  received 
about  Nov.  2  for  levee  work  at  Portsmouth.  George  S.  Wil- 
helm,  City  Engr.    Noted  Sept.  23. 

Retaining  Wall — Springfield,  Ohio — City  will  build  retain- 
ing wall  on  East  High  St. 

Steel  Pipe  Line — Youngstown,  Ohio — East  Ohio  Gas  Co. 
will  build  pipe  line  from  Youngstown  to  Canton,  about  b2 
miles. 

Elimination  of  Grade  Crossings — Youngstown,  Ohio — Erie 
R.R.  and  city  plan  to  eliminate  grade  crossings. 

Elimination  of  Grade  Crossing — Indianapolis,  Ind. — Penn- 
sylvania R.R.  directed  by  Board  of  Public  Works  to  elevate 
tracks  from  Ray  St.  to  a  point  300  ft.  south  of  Harris  Ave. 

Levee  Improvement — Indianapolis,  Ind. — Board  of  Public 
Works  authorized  improvement  of  White  River  Levee.  B.  J. 
T.  Jeup,  City  Engr. 

Ore  Docks — Two  Harbors,  Minn.— Duluth  &  Iron  Range 
RR  Co.  plans  ore  docks  at  Two  Harbors.  Estimated  cost, 
$1,500,000. 

Dikes — Peasanton,  Kan. — Citizens  contemplate  dikes  on 
Marais  des  Cygnes  River  to  reclaim  1300  acres.  J.  Gearhart, 
State  Engr. 

Machinery  and  Pier — Beaumont,  Tex. — Bids  will  be  re- 
ceived until  noon,  Nov.  1,  bv  Board  of  Wharf  and  Dock  Com- 
mission, City  Hall,  for  500-ft.  pier,  shed  and  freight-handling 
machinery  at  Kirby's  Point,  Beaumont.  H.  McL.  Harding, 
Consult.  Engr. 

Wharf — Beaumont,  Tex. — Bonds  for  $100,000  sold  for  wharf. 
Noted  Sept.  23. 

Pipe  Line — Brenham,  Tex.— Chappell  Hill  Oil  Co.  will  build 

pipe  line  from  Brenham  to  Wofford,  7V2  miles.  Estimated 
cost,  $25,000.    J.  B.  Heartfield  and  F.  O.  Prescott,  interested. 

Levee — Ennis,  Tex. — Plans  approved  and  bids  will  soon  be 
received  for  levees  on  Trinity  River,  Ellis  County  Levee  Dis- 
trict. Estimated  cost,  $120,000.  O.  W.  Finley,  Waxahachie, 
Engr.     Noted  Oct.  14. 

Pipe  Line — Duncan,  Okla. — Corsicana  Petroleum  Co.  has 
received  franchise  to  lay  pipe  line  through  Stephens  County 
to  oil  wells. 

Pipe  Line — Martinez,  Calif. — Shell  Oil  Co.  plans  pipe  line 
from    wells   to    refinery,    about   six   miles.     Estimated  cost, 

$45,000. 

Retaining  Walls — Sanger,  Calif. — Bids  will  be  received  by 
D  M  Barnwell,  Clk.,  Bd.  of  Supervisors  of  Fresno  County, 
Fresno,  until  2  p.m.,  Nov.  1,  for  four  retaining  walls  near 
Sanger. 

Bids  In  and  Contracts  Awarded 

Structural  Steel — New  York,  N.  Y. —  (Borough  of  Brooklyn) 

— Lowest  bid  submitted  for  furnishing  60,000  tons  structural 
steel  for  new  lines  and  terminals  and  reconstructing  existing 
lines  and  terminals  was  that  of  American  Bridge  Co.  as  fol- 
lows- East  New  York  Division,  18,000  tons  at  $48  per  ton; 
Fulton  St.  line,  24,000  tons  at  $42  per  ton;  Brighton  Beach 
line,  2,100  tons  at  $42  per  ton;  Coney  Island  terminal,  15,000 
tons  at  $45  per  ton. 

Track  Supplies — New  York,  N.  Y. —  (Borough  of  Manhat- 
tan)—  (Official — Bids  were  received  Oct.  15  by  Public  Service 
Commission  of  First  District  for  track  supplies:  William 
Wharton  &  Co.,  Jr.,  $27,965;  Pennsylvania  Steel  Co.,  71  Broad- 
way, New  York,  $23,950  and  Ramapo  Iron  Works,  $24,116  for 
work  under  Order  No.  5  and  for  ballast  for  Rapid  Transit 
Ry.:  Upper  Hudson  Stone  Co.,  26  Cortland  St.,  New  York,  at 
97'  cents  for  class  A,  87  cents  for  class  B,  total  $77,374.  Noted 
Oct.  14. 

Pier — Greenville,  N.  J. — Contract  for  pier  for  Pennsylvania 
R.R.  awarded  to  HENRY  STEER,  INC.,  New  York,  N.  Y. 

Coaling  Dock— Pensacola,  Fla.— Contract  for  coaling  dock 
for  Louisville  &  Nashville  R.R.  awarded  to  ROBlNbON- 
SCHAEFER  CO.,  Chicago,  111.     Noted  Oct.  4. 

Levees — New  Orleans,  La. — Contract  awarded  to  DON  B. 
HEAN  &  SON,  at  17.23c.  per  cu.yd.  for  levee  work  on  lower 
coast. 

Levees — Shreveport,  La. — Contracts  for  levees  awarded  as 
follows:  Upper  Missionary  and  Thompson  levee,  approximately 
34,000  cu.yd.  and  110,000  cu.yd.,  to  NOEL  BROS.,  at  12  48c.  and 
13.68c.  per  cu.yd.,  respectively;  West  Egypt  and  Cedar  Blurt 
levee,  approximately  55,000  cu.yd.  and  40,000  cu.yd.,  to  F.  M. 
HEARNE,  at  10.98c.  and  11.50c.  per  cu.yd.,  respectively;  Loggie 
Lea  and  Long  Point  levee,  approximately  100,000  cu.yd.  and 
30,000  cu.yd.,  to  HALL  NATTIN,  at  15.20c.  and  17.40c.  per  cu.yd.' 
respectively;  Campo  Bello  levee,  approximately  55,000  cu.yd., 
to  DOUGLAS  &  BURT,  at  15.90c.  per  cu.vd.    Noted  Sept.  lb. 
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«ww!rtSSS^»1t&  M'^.-Contract  awarded  to  COLLIER  & 
STEVENSON,  Portland,  Ore.,  for  dikes  in  Wahkrakum  County 
Diking  District  No.  1. 

Le/TTSo^41^Sre^d'oA?,k  ~-Contract  for  levee  at  South  Bend 
^dedNo?edBl?pTN30&  >  kittle  Rock,  at  13.95c.  pe? 

lumbia  River.    G.  A.  Kyle,  Portland,  Engr.    Noted  Sept.  9. 

AR?HT'mRT!Rn«d0a  Be^ch'  ?alif.— Contract  awarded  to  Mc- 
S™UR  BROS.,  San  Francisco  and  New  York,  N.  Y.,  at  $108  - 
800,  for  remforced-concrete  municipal  pier.    Noted  Aug-.  12. 

nt  fl?*!™- hSH-R?f!  Calif.— Contract  awarded  to  L.  G.  HARE, 
at  $19,880,  by  Board  of  Supervisors  of  Monterey  County  for 
jetties  on  Salinas  River. 

t9»5'1MTSan  ,Fra1ciIS0'  Calil^— Clinton  Construction  Co..  at 
$283,000,  was  low  bidder  for  Pier  29  for  Board  of  State  Har- 
bor Commissioners. 

Wharf— Esquimau,  B.   C— Contract   for  wharf  and  ware- 
house at  Esquimau  awarded  to  TAYLOR  ENGINEERING  CO 
Vancouver.    Estimated  cost,  $60,000.  "n^aniiNu  cu., 

BUILDINGS 


Proposed  Work 

Ma»»„  Agayvam— Bids  will  be  received  Nov.  15  by  Hampden 
County  Commissioners  for  65xl68-ft.  brick  training  school 

Mass.,  Boston — Back  Bay  Council  K  of  C  has  retained  Ma 
ginms  &  Walsh,  100  Boylston  St.,  to  prepare  plansfo?  three 
story,  150xl50-ft.  clubhouse  at  Boylston  R     and  fpswich  St" 
Fenway.    Estimated  cost,  $300,000.  p 

Mass.,  Holyoke— Bids  will  soon  be  received  by  Board  of 

^d^S$4f0°.r00rlati°n  hOSPUal  and   b°iler  U.°eard^ 

hos»  5SST?^1So  ^vS^se^t^Ar^  f°r 

cosMT680;000aUntOn— State  PlanS  t0  build  armory.  Estimated 

Mass.,  Westfield— School  Board  plans  to  build  brick  school 
estimated  to  cost  $60,000.    J.  M.  Dutton,  Chn.       UI1CK-  i(-nolw 

Mass.,    Westiield — Hampden    Countv    Commissioners  will 
build  county  building.     Estimated  cost,  $90  00™ 

cosMa$S6S6',000°bU,'n— Stat6  PlanS  t0  build  armory-  Estimated 

amR'octP9sV,'hSnRe^(?ffifcia>1)rrBi,cIs  wiH  be  received  until  10 
a.m.    Oct.  28,  by  Board  of  Control  and  Supply  for  dormitory 

field    Chn.     me  Sch°01,  1142  Smith  St    William  A Scho- 

Conn.,    Bridgeport — Middle    Street    Realty    Co     will  build 
business  block  on  site  of  Read  Carpet  Co.  building 

,  I?,0??"!  ,Ne^,  London — An  addition  will  be  built  to  Gris- 
tvold  Hotel.    Estimated  cost,  $300,000. 

..  .Fl11";',  stl"a*tord — Southern  New  England  Telephone  Co 
tvill  build  two-story  telephone  building  p  one  L0' 

n^tN%Y.,  Albany— (Official)— Bids  will  be  received  until  3  pm 
Oct.  25    by  Trustees  of  Public  Buildings,  Executive  Chamber"' 
SeptU02if0(Seeeardv!)nS       exeCutive  °^es  °f  capYtol  Noted 

N-  Y->  B««aIo— (Official)— Bids  for  church  for  St  Tohn 
the  Evangelist  will  not  be  received  until  spring.  S.  F  Heck 
ert,  Bessemer  Bldg.,  Pittsburgh,  Penn.,  Arch.  Noted  Oct  14 
of  ^•^••Bu.«'a'»—' Official)— We  have  been  advised  that  Bank 
of  Buffalo  is  uncertain  when  it  will  commence  construction 
Sept    3Po"°POSed  bank  buildin&-    E.  C.  McD^ugal?  pS  Noted 

N.  Y.,  New  York— (Borough  of  Brooklyn)  — (Official)— Bids 
being  received  for  four-story,  gOxlOO-ft.  brick  and  steel  sal 
station   and   service   station    for  Ford   Motoi    Co    at  RpS 
Ave.  and  Sterling  PI.     Estimated  cost    $100?000      Fran?fsco  & 
Jacobus,  200  Fifth  Ave.,  New  York,  Arch     Noted  Sept.  23 
•d-^*   Tr?  ?ew   York—  (Official)  —  (Borough    of  Manhattan-) 
Bids  wil    be  received  until  4  p.m.,  Oct.  22  by  State  Ar^rT 
Commission,   Franklin  W.  Ward,  Secy.,  Capitol     Uban  for 
improvements  to  State  Arsenal,  Seventh  Ave  and  35th  St 

forUd^\bMtdNTrffifCnial()~P1fns  wU1  Probably  be  ready 
v',    S?  Nov-  15  for  two-story  normal  school  for  New 

7^rkA,Sv,tate  department  of  Education.  Lewis  F '  Pilch e cS 
tol,  Albany,  State  Arch.    Noted  Oct  14    cw  s  r'  ^llcner,  capi- 

Clyde  s:'APdamsbA^B°ard  °f  Education  will  build  school. 
™  ?•  "U'  Vinel«nd — (Official) — Bids  will  be  receiver!  until  rw 
22  by  Board  of  Managers  for  dining  and [service  huildin^  for 
State  Home  for  Feeble  Minded.  Est "ma tec  cost  $50  000 
George  S.  Drew,  Trenton,  State  Arch.  Noted  Oct  7.  '  *50'000- 
.Penn.,  Philadelphia — (Logan)  —  (Official)  Bids  will  hP 

ffiss^xsgki^f'S  fahT\anTiocla»iaLI; 

mated  cost,  $40,000.     Noted  Sept.  30  and  Oct    7  St'~ 
Penn.,  Philadelphia — Bids   will    be   received   about    Tan  1 
by  Board  of  Education  for  three-story  brick  school  at  55th 
and  Chestnut  St.    Estimated  cost,  $200,000.  at  55th 

made!""''  York— City  wU1  builcl  library.    Donation  of  $500,000 

t^Ptl"  Xewark— Day  &  Klauder,  Arch.,  preparing  plans  for 
two-story  stone  and  brick  building  for  Delaware  College 
•nt   Md;'r  Baltimore — (Official) — Bids   will    be    received  about 
fci,-15   rfT0r-  fou!-story    130xl47-ft.    brick   building   for  John 

NeTror^TY8'^!,0"^  &  Hastings   52  Vanderoi  t  Ave" 
i>iew  roiK,  jn.  Y.,  Arch.    Estimated  cost,  $50,000. 

^*W'™Va•'    Murraysville — Wilder    &    Wight     Arch  Kansas 

FaVy^e^s0  TrPu7tPaCong    Pla"S   f°r   ^anite  ^ba'nk  buil'dingdnfo? 


fnr^TK*  Mian»i— Victor  Frohling,  Miami,  preparing  plans 
for  175-room  hotel.    Estimated  cost,  |300,00d.      e"'i""^  i>lans 

school"""    Bristo'— City    Plans    $60,000    bond    issue    for  new 

to  Efc  fSSffitt^^fiFJ&o*?*  !»  Ke"t0"  C— 
eate^of  N^shtm  Sprins!f  G.  O'Kain,  representing  a  svndi- 

Estim°fte'daScVsV,le$2m5e0nd00haS  SeCUted  Site  and  ^ns  ^nito&um. 

no^^SFtS^^&t^^}^  Nov-  3  to  vote  °" 

Totffe  nToor^T^ZoZni  be  he,d  in  Novembei- t0 

Cik°htRrtBe/fkel?r-B*ids  wiU  be  received  by  M.  C.  Deppman 
Clk.,  Bd  of  Education,  until  noon,  Nov.  13  for  school 
fcchriber,  Beelman,  Toledo,  Arch.  scnooi. 

Dec°hlIOfor  '  Y^M* P~~A°  *S  ^P- B!dft,  wiU  be  received  about 
Noted  Oct  7  building.     Elzner  &  Anderson,  Arch. 

mnnhl?A  Cleveland— s  H.  Weis,  1030  Schofield  Bldg.,  prepared 
?s?fi  n^°r  ynl%S}°ly  commercial  and  apartment  building  at 
1826  Crawford  Rd.  for  W.  J.  Bennet.     Estimated  cost,  $45  000 

on  eroun  nfehT,n£^~C°.nst^uctio?  work  wil1  so°"  commence 
on  gioup  ot  buildings  for  Mason  c  Temple  at  3515  Euclid  Ave 

Aug"1!"63    C°St'    *500'000-      Hubbell    &PBenes     Ar?h  'Notid 

aEsdiSc?%o^,lc&ao.2248  EucifdA-- fo-  w-ra^atrsz 

„„  9,"'°,'.  Cleveland— First  Church  of  Christ  has  purchased  site 
00%ENo1tdedASeptan2d  WU1  bUUd  ChUrCh'  EstimateTc^sTflOO,? 

Ohio,  Cleveland — Frank  D.  Skeel.  213  Vickers  Bide-  Cleve 
faidG.PWPCrneg  PlanS  f°r  six-stor>  ^teiConrSEast&-61?test 

lan°hi^'nV1r^,,and~Jacob  Babin,  319  Williamson  Bldg.,  Cleve- 

East  11  t'h  (?tll,ipa.?0T,rcial  building  at  Superior  Ave.  and 
i^ast  115th  St.    Estimated  cost,  $100,000. 

Ohio,  Cleveland — (Official) — We  have  been  advised  T  A 
Wigmore  Co.  will  not  build  coliseum     Noted  Oct  7 

000^00°hnnriU^Y»TCUizens  WuU1  not  be  askecl  to  v"ote  on  $2,- 
uou.000  bond  issue  for  new  schools  until  1916. 

Ohio,  Columbus — Bids  will  be  received  by  C  F  Steeb 
1? TorhLi  Trustees  of  Ohio  State  UniversUy,  until  Nov 
15,  for  hospital  and  shops  for  university. 

Ohio,    Dayton — Dayton    Military    Academy    plans  building 

$500°^'  iSSSTi^S^^Sr^^  Ln0ooTsote  on 

Est?ma°tWTcost,O76^00e0dO    H°SPital    PlanS    t0    build  additio" 
Ohio,  Wilberforee— (Official)— Bids  will  be   received  until 
noon,  Nov.   4.  by  Board   of  Trustees,  W  lberforce  thfiversitv 
for  recitation  building.    Frank  L.  Packard,  Columbus,  Arch . 

$250n0d0'0.An<lerSOn~Y-  M-  C-  A"  Plans  buildin&-    Estimated  cost, 
Ind.,  Bloomington — Bids  will  be  received  until  Dec    1  hv 
£r$m,00Vn&  Aur^   f°r   gymnasium"  &Atll 

Pre|a|e  SS^lftS^&o^&SSSS  c^^to^  l&el 
Ind.,  Evansville— Illinois  Central   R.R.   plans  new  freieht 

CnP°EngE.  at6d  C°St'  ?5°'000-  A-  S-  BaWw1n,  Chicago  111.! 
Ind.,  Ft.  Wayne— Flick  Floral  Co.   will  build  three-storv 

M^WS™?1?  building  at.  810  Harrison  St.     Aaron  and  Alice 

M.  Shive,  interested.     Estimated  cost,  $125,000. 

Ind..  Indianapolis— Leasehold  Realty  Co.  will  build  14-storv 
bmldmg  at  Market  and  Delaware  St.     Thomas  B  Fulmei^ 

n™In<i••  RockPort— County  Council  will  not  appropriate  $100  - 
000  for  new  courthouse.    Noted  Aug.  19.  1  *  uu" 

,  i,?IiCh-'1Ba,y  City— Henry  B.  Smith  is  president  of  company 
which  will  build  hospital.     Estimated  cost,  $50,000.  company 

0  ,Mich-'  I*etr»it— st-  Agnes  Catholic  Parish  will  build  church 
Pastol-  Estlmated    cost   $60,000.     Charles    E  Henigan 

to  SSSr^S^^s*^  Detroit'  wil1  build  additio" 

for^b'tt^A^S^o^ 

Club.    Estimated  cost,  $44,000.  "°leMue 

,,SK",  Jackson— Election  will  be  held  Oct.  23  to  vote  on 
$385,000  bonds  for  high  school.  v^lc  uu 

Mich.,  Owosso— Woodward  Bros.,  and  J.  C  Osborn  will 
build  hotel  at  estimated  cost  of  $100,000  °  n   "  111 

.  IU-  A,u!-or.a— Plans  prepared  for  eight-story  hotel  at  Island 
Ave.  and  Main  St.  for  Island  Improvement  Co     Noted  Au| .19. 

i"1."  Chiea«o— James  A.  Bidderman,  3S  South  Dearborn  St 
will   build    six    six-story   apartments   and    one  18-apartment 
$225d00rf   a     Sunnyside   Ave-   and   Hazel   St.     Estimated  cost 

111.,  Chicago — Marshall  &  Fox,  3S  South  Dearborn  St  nre 
l\a0rins?u^nstatr  slheaNorted°rOcJt°T'  Li"iCk'  ^*e?J\  ^, 

to^^8SSS^2  K-ro^ar^oTv8  ,?r  F^sl^av^v 
Ave^^No^ed^pt.^^'  n6a''  Lake  Shore"  Dri^  a"d 
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III.,  Springfield — W.  B.  Ittner,  St.  Louis,  prepared  plans  for 
high  school. 

Wis.,  Madison — State  Board  of  Education  approved  plans 
prepared  by  Arthur  Peabody  for  remodeling  university  gym- 
nasium. 

Wis.,  Milwaukee — University  Club  will  build  clubhouse  at 
Oneida  St.  and  Juneau  PI.    Estimated  cost,  $300,000. 

Wis.,  Milwaukee — School  Board  will  build  two  schools  in 
1916,  one  on  Green  Bay  Ave.  and  other  on  Franklin  St.  Esti- 
mated cost,  $260,000. 

Wis.,  Milwaukee — St.  Mary's  Church  will  build  school. 
Estimated  cost,  $40,000. 

Wis.,  Platteville — (Official) — Bids  will  be  received  in  Janu- 
ary for  2  y., -story  and  basement  science  building  for  State 
Board  of  Normal  Regents.  Estimated  cost,  $100,000.  Noted 
Oct.  14. 

Wis.,  Superior — (Official) — Bids  will  be  received  about  Jan. 
1  for  three-story  and  basement  training  school  for  State 
Board  of  Normal  Regents.  Estimated  cost,  $80,000.  Noted 
Oct.  7. 

Wis.,  Superior — Plans  being  prepared  by  Emil  Ulrich, 
Arch.,  706  Euclid  Bldg.,  Cleveland,  Ohio,  for  Sacred  Heart 
Cathedral  for  Diocese  of  Superior.     Estimated  cost,  $150,000. 

Wis.,  Waukesha — Carroll  College  will  build  boys  dormi- 
tory.   Estimated  cost,  $100,000.    Wilbur  O.  Canier,  Pres. 

Iowa,  Carroll — Bonds  for  $80,000  voted  for  school. 

Iowa,  Sioux  City — Trinity  Luthern  Church  will  build  edi- 
fice and  parsonage  at  estimated  cost  of  $100,000.  A.  J.  Sten- 
seth,  Chn.  Finance  Com. 


Minn.,  St.  Paul — Election  will  'be  held  in  spring  to  vote  on 
$500,000  bond  issue  for  schools. 

Kan.,  Hiawatha — Bonds  for  $60,000  sold  for  school  con- 
struction. 

Kan.,  Salina — Bids  will  be  received  until  Oct.  27  by  I.  C. 
Housel,  Clk.,  Bd.  of  Education,  for  school.  Estimated  cost, 
$60,000.  William  T.  Schmitt,  1634  West  Tenth  St.,  Oklahoma, 
Okla.,  Arch. 

Kan.,  Wellington — (Official) — Bids  will  be  received  after 
Dec.  1  by  G.  A.  Halliday,  Secy.,  Y.  M.  C.  A.,  for  building.  Es- 
timated cost,  $50,000.     Noted  Oct.  7. 

Kan.,  Wiehita — Election  will  be  held  to  vote  on  $100,000 
bonds  for  jail. 

Neb.,  Lincoln — W.  E.  Sharp,  Pres.  Lincoln  Traction  Co.,  will 
build  office  and  store  at  Tenth  and  O  St.     Estimated  cost, 

$500,000. 

Wyo.,  Sheridan — George  H.  Brown  is  having  plans  pre- 
pared bv  Baerresen  &  Wieger,  Arch.,  for  hotel  on  site  of 
Western' Hotel.    Estimated  cost,  $125,000. 

Mo.,  Carthage — Bids  will  be  received  until  Nov.  11  by  L. 
M.  Thomas,  County  Clk.,  of  Jasper  County,  for  purchase  of 
$100,000  bonds  for  sanitarium.    Noted  Sept.  30. 

Mo.,  Carthage — First  Presbyterian  Congregation  will  build 
church.     Estimated  cost,  $40,000. 

Mo.,  Kansas  City — Plans  being  prepared  for  four-story 
brick  hotel  at  Ninth  and  Charlotte  St.  for  Hoffman  Bros. 
Investment  Co.,  524  Ridge  Bldg.  Estimated  cost,  $45,000.  W. 
Hilton  Smith,  518  Massachusetts  Bldg.,  Arch. 


SEWER  SYSTEM — OCALA,  FLA. 


Bids  were  received  Sept.  14  for  the  construction  of  a  sewer 
system  at  Ocala,  Fla.,  from:  (A)  G.  W.  Ensign  Inc.,  Harris- 
burg,  Penn.;  (B)  J.  F.  Morgan  Contracting  Co.,  Attalla,  Ala.; 
(C)  J.  B.  Sheets  Co.,  Pittsburgh,  Penn.;  (D)  O'Sullivan,  Long  & 
Haggertv,  Bessemer,  Ala.;  (F)  Independent  Construction  Co., 
Terre  Haute,  Ind. ;  (F)  Stamm  &  Son,  St.  Petersburg,  Fla.;  (G) 


5,580  lin.ft.  6-in.  service  pipe  6  ft.  deep  

208  lin.ft.  6-in.  vertical  service  pipe  in  deep 

trenches  

10,270  lin.ft.  8-in.  sewer  pipe,  0-4  ft.  deep.  .  .  . 
65,115  lin.ft.  8-in.  sewer  pipe  4-6  ft.  deep.  .  .  . 
18,135  lin.ft.  8-in.  sewer  pipe  6-8  ft.  deep.  .  .  . 
5,520  lin.ft.  8-in.  sewer  pipe  8-10  ft.  deep.  .  .  . 
1,955  lin.ft.  8-in.  sewer  pipe  10-12  ft.  deep.  .  .  . 
100  lin.ft.  8-in.  sewer  pipe  12-14  ft.  deep.  .  .  . 
105  lin.ft.  8-in.  sewer  pipe  14-16  ft.  deep.  .  .  . 
115  lin.ft.  8-in.  sewer  pipe  16-18  ft.  deep.  .  .  . 
1,985  lin.ft.  10-in.  sewer  pipe  0-4  ft.  deep.  .  .  . 
2,245  lin.ft.  10-in.  sewer  pipe  4-6  ft.  deep.  .  .  . 
1,630  lin.ft.  10-in.  sewer  pipe  6-8  ft.  deep.  .-.  . 
1,345  lin.ft.  10-in.  sewer  pipe  8-10  ft.  deep.  .  . 
570  lin.ft.  10-in.  sewer  pipe  10-12  ft.  deep.  . 

370  lin.ft.  10-in.  sewer  pipe  12-14  ft  deep  

170  lin.ft.  12-in.  sewer  pipe  0-4  ft.  deep.  

1,040  lin.ft.  12-in.  sewer  pipe  4-6  ft.  deep.  .  . . 

990  lin.ft.  12-in.  sewer  pipe  6-8  ft.  deep  

15  lin.ft.  12-in.  sewer  pipe  8-10  ft.  deep.  

1,235  lin.ft.  15-in.  sewer  pipe  0-4  ft.  deep.  .  .  . 

780  lin.ft.  15-in.  sewer  pipe  4-6  ft.  deep  

1,075  lin.ft.  15-in.  sewer  pipe  6-8  ft.  deep.  .  .  . 

390  lin.ft.  15-in.  sewer  pipe  8-10  ft.  deep  

23  manholes  0-4  ft.  deep.  

135  manholes  4-6  ft.  deep  

41  manholes.  6-8  ft.  deep  

28  manholes  8-10  ft.  deep   

8  manholes  10-12  ft.  deep  

1  manhole  12-14  ft.  deep  

1  manhole  16-18  ft.  deep  

22  drop  connections  to  manholes  

8  lamp  holes  

49  automatic  flush  tanks  0-6  ft.  deep  

2  automatic  flush  tanks  6-8  ft.  deep  

34  hand  flush  tanks  0-6  feet  deep  

3  hand  flush  tanks  6;8  ft.  deep  

40  Y-branches  15x6-in  

54  Y-branches  12x6-in  

192  Y-branches  10x6-in  

2,481  Y-branches  8x6-in   . 

1,551  sq.yd.  grouted  brick  taken  up  and  relaid 
1,585  sq.yd.  sand  filler  brick  taken  up  and 

relaid  

7,381  sq.yd.  macadam  pavement  taken  up  and 

relaid  

2  sewage  settling  tank  (lump  sum)  

1  chemical  and  sludge  pump  house  (lump  sum) 

1  sludge  bed  (lump  sum)  

1  settling  basin  (lump  sum)  

1  sewage  pump  ana  motor  installed  (lump 

sum)  

1  chemical  feed  tank  (lump  sum)  

260  18-in.  sewer  pipe  4  ft.  deep  

30  8-in.  sewer  pipe  4  ft.  deep  

50  6-in.  soil  pipe  

5  by  pass  manholes  

1  manhole  over  10-in.  well  

1,487  cu.yd.  fill  

30  cu.yd.  class  "A"  concrete  

3M    ft.    b.m.    lumber   in    foundations  and 

trenches  

150  cu.yd.  rock  excavation  

25  18-in.  comp.  sewer  joints  

200  15-in.  comp.  sewer  joints  

100  12-in.  comp.  sewer  joints  

200  10-in.  comp.  sewer  joints  

1,000  8-in.  comp.  sewer  joints  

1  10-in.  well  approximately  300  ft.  deep  

72  ft.  extra  for  16-in.  c.i.  pipe  

928  ft.  extra  for  10-in.  c.i.  pipe  

384  ft.  extra  for  8-in.  c.i.  pipe  


Michler  &  Flvnn,  Chattanooga,  Tenn.;  (H)  Guild  &  Co.,  Chat- 
tanooga, Tenn.;  (I)  H.  W.  Tucker,  Ocala,  Fla.;  (J)  BRYAN  & 
CO.,  Jacksonville,  Fla.,  (awarded  contract);  (K)  W.  J.  Irwin 
&  Son,  Greenville,  Ohio;  (L)  Whaley  &  Edwards,  Milan,  Mich.; 
(M)  Duval  &  Ashworth,  Miami,  Fla.  The  item  bids  were  as 
follows; 
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.20 
.18 
.16 
.15 


6  20 
4.10 
2.90 


500  00 
175.00 
.70 
.26 
.60 
45  00 
40  00 
.40 
12  00 
38.00 
38  00 
4  60 
1  00 
.75 
.50 
.35 
.25 
5.50 
3.25 
1.70 
1  40 


480 . 00 
85.00 
1.25 
.45 
.30 
35.00 
35  00 
.50 
7.50 
25.00 
25.00 
3.00 
.45 
.35 
.30 
.25 
.22 
5.15 
2.25 
1.30 
1.00 


350  00 
125.00 
.85 
.25 
.50 
35.00 
30.00 
.40 
10.00 
30.00 
30.00 
2.00 
.75 
.60 
.45 
.35 
.25 
4.25 
1.75 
1.00 
.70 


462  00 
170  00 
.80 
.35 
.50 
40  00 
40  00 
.50 
10.00 
20.00 
20.00 
6.00 
.50 
.40 
.35 
.30 
.25 
5  00 
2.50 
1.30 
.95 


550  00 
110  00 
1  22 
.50 
.65 
10  00 
30  00 
.40 
15.00 
25  00 
25 . 00 
.50 
.55 
.45 
.35 
.30 
.25 
4.25 


750  00 


.80 
.35 
.55 
40  00 
30  00 
.50 
10  00 
35.00 
35  00 
3  00 
.40 


.-20 
.17 
.14 
.25 
70 
.00 
.75 


440  00 
225.00 
.94 
.40 
.33 
33.00 
46.00 
.40 
12  00 
25.00 
25.00 
3.00 
.40 
.27 
.20 
.17 
.13 
5.00 
1.70 
.80 
.60 


400  00 
125.00 
.85 
.35 
.40 
26.00 
32.00 
.34 
8.50 
35  00 
35.00 
2.50 
.24 
.21 
.20 
.19 
.14 
5.00 
2.50 
1.30 
1.20 


370  00 
150  00 
.75 
.50 
.60 
25.00 
25  00 
.30 
7  00 
25.00 
25.00 
3  00 
.25 
.15 
.12 
.10 
.08 
4.25 
2.00 
1  00 
.75 


550 . 00 
125.00 
.90 
.30 
.50 
25.00 
23.00 
.30 
9.00 
35.00 
35.00 
2.50 
.30 
.25 
.20 
.  17 
.15 
5  00 
4  00 
2.50 
2.00 


.85 
.42 
.12 
65.00 


.40 
3  50 
20  00 
20  00 
3.50 
.30 
.25 
.25 
.20 
.20 


,300 . 00 
100.00 
1.25 
.52 
.70 
10  00 
30.00 
.10 
10  00 
20  00 
20  00 
1.25 
.65 
.  55 
.47 
.40 
.  .3 
4  00 


Extended  totals  $104,743  $81,227  $85,668  $74,549  $87,164  $99,023  $32,825  $91,259  $83,894  $66,740  $86,822  $109,293  $93,! 
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Mo.,  Kansas  City — Bids  will  soon  be  received  for  Mercy 
Hospital  building.  Estimated  cost,  $150,000.  Wilder  &  Wight 
Kansas  City,  Arch.    Noted  Aug.  19. 

Mo.,  St.  Louis— Catholic  Cathedral  of  St.  Louis  will  build 
parish  school.     Estimated  cost,  $100,000. 

Mo.,  St.  Louis— F  Warner  will  build  motion  picture  theater 
on  St.  Louis  Ave.     Estimated  cost,  $50,000. 

Mo.,  St.  Louis— Seventeenth  St.  Realty  Co.  will  build  addi- 
tional story  to  Warwick  Hotel.  G.  F.  A.  Brueggeman  St. 
Louis,  Arch.    Estimated  cost,  $50,000. 

Tex.,  Beaumont— Kansas  City  Southern  R.R.  Co.  will  build 
passenger  station.    J.  A.  Edson,  Pres.    Estimated  cost,  $100,- 

Tex.,  Corpus  Christi — Y.  M.  C.  A.  plans  building  Esti- 
mated cost,  $65,000.     T.  A.  Anderson,  Pres.      "u,lui"^  ^sl1 

Tex,  Corsicaua — Citizens  voted  $125,000  bonds  for  schools. 

Tex.,  Dallas— Bids  will  be  received  about  Nov.  1  for  temple 
for  Emanuel  Jewish  Church.  Hubbell  &  Green  Dallas  Arch 
Estimated  cost,  $125,000.  1  ^anas,  Aicn. 

Tex.,  Dallas — Van  Slyke  &  Woodruff,  Fort  Worth  prepar- 
ing plans  for  three-story  brick  and  stone  church  for  Oak  Cliff 
Christian  Church.  Estimated  cost,  $40,000.  A  E  Efell 
Pastor. 

,  cex-,/.E1*^°~?ids  „wi"  be  received  until  noon,  Oct.  20, 
bX,Boa!'d  2f  Education  for  high  school.  Trost  &  Trost,  Mills 
-Blag".,  Arcn. 

RAPID  TRANSIT  SYSTEM— NEW  YORK,  N  Y 
„.  ,  44th  Duct  Line 

Bids  were  received,  Aug  4,  by  the  Public  Service  Commis- 
sion for  the  construction  of  the  44th  duct  line  of  the  Queens- 
boro  Rapid  Transit  R.R.  from,  (A)  E.  C.  Moore,  (B)  Knfght 
&  Pe„ M'cco,  In4;-  /C)  leaver  Engineering  &  Cont  acting  Co 
(D)  Hanover  Contracting  Co.,  ( E)  William  A.  Mitchell  (F) 
Sorace  Contracting  Co.,   (G)  Henry  E.  Fox  Construction  Co 


Comn1i'sJ,onlV!TV1:idS  wiUbe  received  until  Nov.  9  by  County 

poo^aVm'app^l01111  iSSUe  f°r  $10°'000  f0r  Poorhouse  and 
Tex.,  Palestine — Bids  will  soon  be  received  for  hitrh  school 
foaong  Noeted&AugatI'.  FOlt  WOrth>  A,Ch-  Estlm^edclst'llOO01: 
Tex"   san    Die^o— (Official)— Bids   will   be   received  until 
s^ool23' LbayneCia&cfvUlkrcBhId-   C°mn"        ?  ^o-.ToVy 

OOO^ondff^"^  WH1  be  heId  to  vote  on 

Okla.,  Ardmore— W.  F.  Whittington  will  rebuild  hotpl 
$150%™*  recently  destroyed  by  exllosio.?1  Estimated  cost! 

Okla,  Enid — J.  B. 

business  building. 

*„u?kla"  S.and  Swing-s— Charles  Page,  Tulsa,  plans  semi-chari 
table  sanitarium  and  eye  hospital.     Estimated  cost,  $150  000 
«„u0k}a"  tJt"}?*— Contract  will  be  let  in  November  for  nieh 
school.     Walter   E.   Gilham,   Kansas   City,    Mo     Arch  Fsti 
mated  cost,  $300,000.  r'         '       cn-  •^sti- 

Calif.,  San  Bernardino — (Official) — Election  to  vote  Sdonnn 
nnnel^f0Not;tdyJ!uUS!UdUOriUm  Pa'kS  ^oTJ^Tn- 


in  J  Co0drnc  Cr°l\StlTiC^0n  *>•  (I).T-  H-  Reynolds  Contract- 
ing \o.,  inc..  (J)  Thomas  Crimmins  Contracting  Co  (TCI 
Joseph   A    McElroy,    (L)    Kingsbridge   Contract    §   Co"  M 

tra^tTng0  Coar^h^i.G-  &  GeSt  (0) Crawley-Kaufman  Con- 
ti acting  Co.    The  item  bids  were  as  follows: 


Ferguson  contemplates  three-story  brick 


3600  cu.yd.  earth  excava- 
tion, above  and  below 

mean  high  water  

1000  cu.yd.  rock  excavation 

250  cu.yd.  concrete  ma- 
sonry   

10  cu.yd.  brick  masonry. .  . . 

250  lin.ft.  vitrified  or  c.i. 
drain  pipe,  in  place,  4-in. 
vitrified  

111,000  duct  ft.  railroad 
ducts  in  place — as  re- 
quired by  section  152. .  .  . 

6  ton  riveted  steel  

6  ton  steel  beams  and 
shapes  

1  ton  steel  rods  and  bars 

33  ton  miscellaneous  iron 
castings    

100  sq.yd.  street  surface  re- 
stored within  curb  lines  -  . 

1250  sq.yd.  street  surfaed 
resotred  between  curbs 
(asphalt)  

700  sq.yd.  street  surface  re- 
stored between  curbs 
(granite  block)  

50  sq.yd.  street  surface  re- 
stored between  curbs 
(asphalt  block)  

500  lin.ft.  water  pipes,  6  in. 

250  lin.ft.  water  pipes,  12  in. 

100  lin.ft.  water  pipes,  30  in. 

100  lin.ft.  water  pipes,  48  in. 

80  service  connections  for 
water  pipe  

150  lin.ft.  gas  pipe,  c.i.  4  in. 

150  lin.ft-  gas  pipe,  c.i.  6  in. 

100  lin.ft.  gas  pipe,  c.i.  8  in. 

100  lin.ft.  gas  pipe,  c.i.  12 
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00 
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50 
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00 
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50 

80 
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00 
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60 
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00 

100  lin.ft. 

gas  pipe, 

c.i. 

16 

150  lin.ft. 

gas  pipe, 

c.i. 

20 

200  lin.ft. 

in  

gas  pipe, 

c.i. 

24 

100  lin.ft. 

in  

gas  pipe, 

c.i. 

30 

100  lin.ft.  gas  pipe,  w.i.  4  in. 
100  lin.ft.  gas  pipe,  w.i.  6  in. 
100  lin.ft.  gas  pipe,  w.i.  8  in. 
50  service  connection  for 

gas  pipe  

30  ton  c.i.  hub  and  spigot 

pipe — straight  

50  lin.ft.  new  gas  pipe,  w.i. 

4  in  

50  lin.ft.  new  gas  pipe,  w.i. 

6  in  

50  lin.ft.  new  gas  pipe,  w.i.  8 

in  

20  ton  c.i.  hub  and  spigot 

pipe,  special  

100  lb.  iron  fittings  for  new 

w.i.  gas  pipe  

1000  duct  ft.  electric  ducts 

and  conduits  

200  lin.ft.  electric  ducts  and 

conduits,  w.i.  pipe  2\  in. 
1800  lin.ft.  electric  ducts 

and  conduits,  w.i.  pipe,  3 

in  

1400  lir.ft.  electric  ducts 

and  conduits,  w.i.  pipe, 

3 i  in  

10  service  connections  for 

electric  conduits  

Extended  totals   


1  00 
.01 
.01 
.01 
.01 

2.50 
.30 
.50 
2.00 
5.00 

3 

00 

.25 
.30 
.80 
.80 

3.00 
.25 
.40 
.60 

1  00 

.01 
.01 
.01 
.01 

5.00 
.30 
.30 
.40 

3 

.00 
.25 
.30 
.35 

2.00 
.  15 
.20 
.25 

.01 

.50 

.40 

.30 

.01 

1.00 

.45 

.40 

.01 

1.50 

.50 

.50 

.01 

2.00 

t55 

.60 

oobb 

2.00 
.50 
.75 

1.00 

.80 
.25 
.30 
.35 

.75 
.15 
.20 
.25 

.01 

5.00 

8 

00 

2.00 

4'  00 

30.00 

25 

00 

22.00 

.01 

.00 

.40 

.20 

.01 

.75 

.60 

.25 

.01 

.00 

80 

.30 

50  00 

75  00 

60 

00 

65.00 

.01 

.10 

10 

.15 

.01 

.20 

20 

.20 

.01 

.30 

30 

.20 

.01 

.40 

40 

.25 

01 

.50 

50 

.25 

01 

5  00 

S. 

00 

5  00 

34,905 

$38,847 

$38,918 

$40,900 

E 


$1.26 
4.00 


6.50 
15.00 


.40 

.14 
54.00 

46  00 
60.00 

50.00 

1.25 

2.75 

2.50 

3.50 
.30 
1. 00 
1  50 
3.00 

5.00 
.50 
.70 
.90 

1. 10 

1.25 

1.80 

2.00 

3.50 
1.00 
1  00 
1.00 

3.00 

37.00 

2.00 

2.00 

2.00 

62.00 

.05 

.30 

.50 

.50 

.50 
10  00 


$3  00 
5.00 


8  00 
8.00 


.20 


G 


$2  00 
3.00 


7  00 
10  00 


.50 


H 


$3  50 
3.50 


7.00 
15.00 


.40 


I 


SI 

60 

$2 

03 

$1 

.70 

5 

00 

9 

00 

5 

(Ml 

7 

00 

8 

.00 

25 

00 

13 

.00 

15 

.00 

15 

.50 

30 

33 

1 

00 

30 

10 

.20 

.11 

.125 

.15 

11 

.00 

40 

.00 

60 

.00 

55 

.00 

50 

.00 

110 

00 

25 

.00 

40 

.00 

50 

00 

52 

00 

57 

.50 

100 

.00 

30 

.00 

40 

.00 

50 

.00 

58 

00 

50 

.00 

100 

00 

33 

00 

40 

00 

50 

00 

60 

00 

35 

00 

79 

.00 

1 

.50 

1 

.50 

1 

.00 

3 

00 

1 

00 

2 

.25 

3 

.00 

2 

.00 

2 

.00 

h 

.50 

2 

.41 

3 

.80 

2 

00 

1 

00 

2 

25 

i 

60 

2 

20 

1 

.58 

2 

00 

2 

00 

3 

50 

2 

75 

2 

80 

2 

50 
65 

25 

40 

40 

1. 

25 

1. 

00 

1 

50 

60 

75 

2. 

35 

2 

00 

i. 

05 

.00 

2 

00 

2 

00 

5 

.50 

2 

00 

4 

50 

2. 

00 

2. 

00 

3. 

00 

10. 

50 

3. 

00 

6. 

50 

2. 

00 

1. 

00 

12 

00 

12. 

50 

8. 

00 

10 

00 

25 

20 

50 

75 

25 

60 

.25 

.40 

,75 

85 

75 

75 

30 

40 

1 

00 

95 

75 

i. 

03 

50 

60 

1. 

50 

1 

25 

1. 

00 

1. 

75 

75 

1. 

00 

1. 

75 

1. 

75 

1. 

00 

2. 

60 

1. 

00 

1. 

20 

2. 

00 

2. 

25 

1. 

00 

3 

85 

1. 

00 

1. 

50 

2. 

50 

3 

00 

1. 

00 

4. 

50 

2.00 
.50 
.50 
.50 

10.00 

30.00 

.50 

.50 

.50 

75.00 

.10 

.50 

.40 

.50 

.50 
10  00 


2.00 
.20 
.40 
.40 

1.00 

25.00 

.50 

1.00 

1.50 

60  00 

.30 

.40 

.40 

.40 

.40 
5  00 


3.00 
.50 
.75 

1.00 

10.00 
35.00 
1.00 
1  00 
1.50 
50.00 
.10 
.40 
.40 

.50 

.60 
15  00 


5  00 
1  00 

1.60 
2.00 

15.00 

35.00 

1  00 
1.75 

2  70 
75.00 

.10 
.50 
.50 

.55 

.60 
15  00 


.25 
.25 

5  00 

50.00 

.75 

1.00 

1  30 

70.00 

.05 

.35 

.25 

.35 

.45 
5  00 


5.50 
.50 
.75 
.95 

6.00 

31.00 

1  00 

1.25 

1.75 

75.00 

.10 

.40 

.20 

.30 

.37 
6  00 


L 

M 

$3  00 
3.00 

$4  00 
4  00 

8.00 
18.00 

10  00 
15.00 

.40 

.10 

.18 
60  00 

.20 
50  00 

00  00 
60  00 

40  00 
45  00 

30  00 

50  00 

1. 10 

1  00 

2.50 

2.50 

1.25 

2.00 

3.50 
1  00 

1  50 

2  50 
6  00 

2.50 
10 
.15 
.  20 

.25 

10  00 

.60 
.75 
1.00 

1.00 
.  10 
.12 
.15 

1.25 

.20 

1.50 

.25 

1.75 

.30 

2.00 

.30 

2.50 
.50 
.75 

1.00 

.35 
.25 
.25 
.25 

10.00 

1  00 

40.00 

20.00 

.50. 

90 

1.25 

.50 

1  50 

.50 

60.00 

40.00 

.10 

.05 

.60 

.05 

.75 

.20 

.75 

.20 

.75 

.20 

20  00 

1  00 

$2.00 
5.50 


8.50 
15.00 


S2.50 
10  00 


9  00 
15.00 


.50 

.  135 
55  00 

50  00 
60  00 

45.00 

2.00 

3.75 

3.00 

4  00 
1.00 
1.20 
6.00 
10  00 

18  00 

.65 
1  00 
1.25 

1.75 

2.00 

3.00 

4.50 

6.50 
.90 
1 .25 
1.75 

12.00 

45.00 

.60 

1.25 

1.50 

80  00 

.20 

.50 

.50 

.55 

.65 


.50 

.15 
60  00 

50  00 
60  00 

50  00 

2.50 

2.50 
1.50 

3.00 

1  00 

2  00 
3.00 
4  00 

15  00 
1  00 
1  00 
1.00 

1.50 

1.75 

2.00 

2.50 

3  00 
1  00 
1  00 
1.00 

15.00 

50  00 


.80 

60  00 
.  10 

.80 
.80 

.8J 

.80 
15.00 


1.728  $42,784   $45,555  $45,885  $46,460  $49,953  $50,11(1   $52,802   $53,OoO  $53,052  $57,393 
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Colo     t  ovflaiul— Election  will  be  held  Nov.   1  to  vote  on  Ore.,  Portland— (Official)— Bids  will  be  received  about  Dec 

|12M00"b«d?*S?  highland  grammar  schools.  l^y  School  ClerkJ or Jensen  Polytechnic  School.  Estimated 

N    M„  Demins-H [    H  Kelly q  and   associates  contemplate  Berkeley-Plans  being  prepared  for  campus  build- 

hotel  at  estimated  cost  of  $100,000.  ings  for  University  of  California.    Estimated  cost,  $1,000,000. 

Idaho,  Gooding'    -At  recent  conference  a^^  Boise,  Methodises  Covina— Masonic   Homes   Association   having  plans 

«'»W-7    ^mVion'will  Cd°K  '    Mjchael  s   Jesuit  Zimmer,  El  Centre,  preparing  plans 

sl'.ok^  high  'school  for  Central  Union  High  School  district.  Est- 

w»nn     Seattle  Trustees  of  N.  C.  Healy  Estate  will  build  mated  cost,  *160, uuu. 

eight" itory Idditton to  Cobb-Healy  Bldg.,  on  Third  Ave.  near  Calif.,  Lodi— Election  will  be  held  Oct.  26  to  vote  on  $4D.- 

Pike  St     Estimated  cost,  $100,000.    Howells  &  Stokes,  Henry  000  bonds  for  school.  .  , 

Bids    Arch  Calif.,   I>os   Angeles — F.   W.   Braun   will  build   two  build- 

AVnsh     Taeorna— Health   &   Gove,   National   Realty  Bldg.,  ings,  one  at  59th  St.  and  South  Vermont  Ave.  and  the  other 

Tacoma  VwSSf  plans  for   reinforeed-concrete   gymnasium  at  58th  St.  and  Clausen  Ave     Estimated  cost,  $75,000.    W.  J. 

f\n-  Stadium  Hilh  School.     Estimated  cost,  $70,000.  Saunders  and  W.  W.  Mines  &  Co.,  Archs. 

Ore    Eugene— Ellis  F   Lawrence,  Portland,  prepared  plans  Calif.,  Taft— Citizens  will  vote  on  $60,000  bond  issue  for 

for  Womans'  Memorial  Building  on  campus  of  University  of  high  school. 

Oree-on      Estimated  cost,  $100,000.  Que.,  Montreal — Bonds  for  $3,000,000  sold  for  construction 

Ore'  Marshfield— Election    will    be    held    in    December    to  of  Catholic  Churches  in  Quebec.    Charles  A.  Stoneham  &  Co.  is 

vote  on  $40,000  bonds  for  city  hall.  in  charge. 

DAM — HARTFORD,  CONN. 
Contract  No.  10 

Bids  were  received  Aug.  21  by  the  Board  of  Water  Com-  ing  Co .Boston  Mass  (V MB.  S.  gerbaugh  Inc    6  Church ^St, 

missioners  for  the  construction  of  the  Ri^ards  Corner  Dairu  New  Tort,  N    ^  ^  Jeering  Jf&nltruction °Co^ Hartford 

Contract  No   10,  from    (A)  C.-W.  BLAKESLEE  &  SON|  New  Mass    (K)  ™"™0ft2n         Davenport.  Iowa,  (M)  J.  F.  Cagan 

falls?  NaT.r Tc)  Wl^S^^^OBr^^r^^^  Co?,  Woolworth  Bldg    New  York   N.  T    (N)  Bates Mk  Rogers 

NY,  (D)  Coleman  Bros.,  Chelsea,  Mass.,  (E)  T.  Stuart  &  Son  Construction  Co     Chicago  111 -   (O)  James ^  A  Hart  Co  ,  oh 

Co    Newton  Mass,  (F)  Peter  F.  Connolly  &  Co.,  Boston,  Mass.,  Broadway,  New  ^ork,  N.  Y.    The  item  bids  were  as  ionows. 
(G)  Bruno  &  Petitti,  Boston,  Mass.,  (H)  Hugh  Nawn  Contract- 

25  acres  clearing  and  grub- 
bing   

20,000  cu.yd.  earth  excava- 
tion in  cut-off  trench  be- 
low El.  360  

140,000  cu.yd.  earth  exca- 
vation for  dam  and  high- 
way not  in  item  2  

3900  cu.yd.  rock  excavation 
for  conduit  and  under 
core-wall  and  waste  weir 

20,000  cu.yd.  rock  excava- 
tion not  included  in 
Item  4  

3,000  sq.yd.  special  prepar- 
ation of  rock  surfaces. 

85,000  cu.yd.  refilling  and 
embanking  of  soil  

180,000  cu.yd.  refilling  and 
embanking  of  gravvi  lly 
material  and  rock  

37,000  cu.yd.  refilling  and 
embanking  of  cofferdams 

5,000  cu.yd.  surface  dress- 
ing and  grassing  

15,700  cu.yd.  concrete  ma- 
sonry, Class  A  

2,000  cu.yd.  concrete  ma- 
sonry, Class  w  

2,000  cu.yd.  concrete  ma- 
sonry, Class  C  

100  cu.yd.  concrete  ma- 
sonry, Class  D   ■ 

1,800  sq.ft.  finishing  con- 
crete surfaces  by  scrub- 
bing and  washing  with  n5  ln  03  05  10  .10 

25acudydbrickmasonry.  14.50      20  Z      20. 00      16  00      20'So      20  00      15  00      20  00      15  00      25  00      20.00      20  00      10.00      12  50  20.00 

GXZ^nU\uZe^"nd  300.00  500  00  350  00  400.00  500  00  450.00  100  00  100  00  250  00  300  00  1,000  00  4,000  00  400  00  1,000  00  500  00 
200    making  connections 

from  machines  to  grout 

pipes  

300  cu.yd.  grout  

3,000  lin.ft.  drilling  holes  in 

rock  and  masonry  

25,000  bbl.  Portland  cement 
800  cu.yd.  paving  and  dry 

rubble  masonry  

1,000  cu.yd.  riprap  • 

5  ton  furnishing  and  laying 

cl  pipe  and  special  east-  eo.OO      60  00      50  00      50.00      60  00      70.00    100.00      70.00    100.00     50  00      45.00      70  00 

1,0001b.  small  steel pipe.     .  .03         .00         .04         .05         .06         .06         .10         .04         .06*        .0o         .10         .06         .0o  .05 

40,000  lb.  metal  for  rc-in- 

tertnoV0.nCTeteand.^  .04  .04  .04  .03  .04  .04  .04  .12*  .05  .03  *  .04  .  03*  .04  .  03*  .05 
35,000    lb.    miscellaneous  _,.         „  ,         ..-  ofi  06  05         .  04  .10 

cast  iron  and  steel   .04*        .04*        .05         .  05         .  06         .  07         .  04         .  0-1        .06*        .05         .00         .06       ^Ug  ^ 

500  lb.  bronze  and  copper 
15,000  lb.  receiving,  haul- 
ing, storing  and  placi  ig 

metal  work  furnished  by 

Board  

200  lin.ft.  vitrified  pipe,  8 

in.  or  less  in  diameter 
100  lin.ft.  vitrified  pipe,  10 

in.  to  15  in.  in  diametf  r 
3,500  sq.yd.  gravel  surface 

for  highways.  

1,000  lin.ft.  wooden  guard 

rails  

^hwa^fumTsun"  °!  500  00  500  00  200  00  500  00  500  00  200  00  100.001, 000  001,800.001,000  00  500  00  1.000  00  500.00  600.00  1,500.00 
200  cu.yd.  gravel  and  bro-  2  50       1  50       2  00       2.00       2.00       2.25  2.50 

tOolmJtTstborings.7.  ...       V&  _*M  _J«j  _jj°0  Jfo  _t2_S  _4^  _?J8  _^0_  _JO00  ^0  _^00  _10_00  _5_00 

Extended  totals  $357,766  $396,999  $399,540  $414,940  $426,290  $433,195  $438,750  $442,805  $449,646  $461,190;$465,2S5  $4.85,539  $486,970  $512,267  $723,860 

+  These  prices  excluded  in  computing  average  bid. 
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ENGINEERING    NE W S 


.„„     „  ,            _  ,           „  building  for  Johns  Hopkins  University  engineering 
Alta.,    Calgary—Calgary    Roman    Catholic    District    No     1  1  umveisitj. 
S          Trine"  schools.    Estimated  cost,  $50,000.    A.  B.  Mac-  ino?-  cp  W»«»«in«-t«ii— Upton-Smoot  Construction  Co.,  Wash- 
Donald,  Tieas.  V&nnk  Loan  and  Trust  Bldg.,  Washington,  is  low  bidder  at 

Ui.ls  In  and  Contracts  Awarded  $5°'000'  f0r  Casualty  Hospital. 

f                Dover— Contract  awarded  to  E.  H.  FROST    Dover  VIrefei^M^f?^"^C?^tr+aot  for  thVee-story  brick  building  for 

^addition  and  alterations  to  Museum  for  Woodman  Inlti-  borf  N?  ^^l&^tul^  Z0.  ^  U  CROUSE-  Grep"s- 

i-ttt^t/"™  'e|,terly— Contract  awarded  to  CHARLES  B.  MA-  Ya-» .  Roanoke— (Official)— Bids   were   received   Oct    8  for 

■C2%PT,'lde-n£-e'  at  $5°.°°0.  for  three-story  and  base-  ^.^"S^armory  and  convention  hall:  C.  H    Turner    $41  - 

ment  brick  bank  building  for  Industrial  Trust  Co.  274;  c-  F-  Fields,  ?41,S40,  and  A.  L.  Marshall,  $42  846     Note  1 

Park^ncJ^T™  iPri"sfieidT?0n4raS,t  for  Carnegie  Library  at  ' ^ 

Paik  and  Elm  St.  awarded  to  E.  T.  DAVIS  &  CO.  Ky.,  Louisville— (Official)— Contract  awarded  to  Mnn^M 

GINEERMTN?m^t0^r-S°nt?.a^  yarded  to  NATIONAL  EN-  gS^fNG  CO    519  East  Broa d way,  Louisvil at  } 42?Z!i x    O n- 

f™  «wh?:irM  Marshall  Bldg.,  Cleveland,  at  $200,000,  iVoH^e       an.d  ldd,'ons  to  Central  Colored  High  School  " 

tor  ten-story  building  for  Chamber  of  Commerce  Earl  Henry,  Arch.    Noted  Sept.  30. 

Giand  Concourse  for  Home  of  Holy  Comforter     J    B  Snook 

Sons,  261  Broadway,  Arch.    Noted  July  29  and  Aug.  12.  ,11?h!,0'  Cleveland— Contract  awarded  to  C   N   GRIFFIN  CO 

nnr$'   \''   New   York— (Borough   of   the   Bronx)  — (Official)—  on  El  mi  ra*"  Ave  A  w'  Rn^T'^  ,at  a^out   *215.000,  for  school 

C*01iV^nawJarde<J  to  WILLIAM  CRAWFORD,  5  East  42(1  St  ^Imiia  Ave.,  by  Board  of  Education.     Noted  Sept.  9. 

Plvrl     ig,?!  IV  tthree-story   194xl96-ft.  brick  ayslum  at  Grand  Ohio,  Cleveland— Contract  awarded  to  GFORCir  a  rtith 

of  De^tUudte&Blin0dKlngSbrldge  Rd"  f°F  S°Ciety  fo<'  the  ReIief  gr^^v                    "*h  4^danW?fout  f^OO* 

„   „    „  r.or  two-story  bank  building  at  East   79th   St    nnrt  r'ini,' 

tr^tMe^lT^  n„       wT"  "aVin8'S  ^    N°ted  ^  ' 

ta^S^Voffin|.^P-   S-   89  at  Newkirk^'ne^  CXlfe  g&B®&  %af^ffl>^^3SS,^eSMtS 

N.  v.,  New  Y„rk-< Borough  of  Brooklyn)_(Official)-Con-  1              -       '    ^  passen^er  station-    Noted  Sept.  30. 

tract  for  building  for  St.  John's  Hospital  for    Crippled    on  Mo.,  St.  Joseph — J.  W.  Lehr,  1712  Frederick  4.ve    at  S50  ooo 

TTON  CO  %«a5SSed  to  WILLIAM  KENNEDY  CONSTRUc"  ™a|  £wAMdeJ  J?"  p*?yslcian's  and  Surgeon's  office  and  store 

HON  CO.,  215  Montague  St.     Estimated  cost,  $75,000  at  Seventh  and  Francis  St.    Noted  Oct    7  "  "Le  anu  store 

Con"'awa7deI^^^  LEMIN*' at'^VfHTooo   forlmnr'  aWard.6d  t0  BROWN  &  VUIL" 

Zn%&*NM  f*^?^  100xl25-fr.°imro3chTaaikschool  at  fto^£tp\t*L.'°°0'  ^  lmProveme"^  and  extensions  to  John 
west  13th  St.,  for  St.  Bernard's  Parish.    Noted  Sept.  16 

N.   Y.,   New   York — (Borough    of   Manhattan)  (OfficHn  TTr?N?x^^Hu,u?svnle — Contract  awarded  to  GOSS  CONSTRUC- 

Contract  awarded  to  EDWARD  CORNInTs    VaLerbil    A  7  2!a P9,- ^  aco'  at  «68,00O,  bv  Boarrl     f  Agents  of  State 

MetropolUa^Ti^'co'0"8  t0  buildin^  at  716  Iffth  Ave    for  SooL    S  h°01  f°r  SCle"Ce  buildi"S  at  Sam  Houston  Normal 

N.  Y.,  New  York — (Borough   of   Manhattan)  ( Official^  rr>Tf'<?'  Laredo— Contract  awarded  to  LOUIS  V.  JAMBERS  & 

gSS^pS^^^¥,fe«^&^&  &oSn%£Zr°'  at   $5°'000'  f°r  ba"k  *r  SSL* 

Parses.  ^  L^al^ef  iSff  P^Ave^ $43.?0^o,S"h?ghPfeC°ntraCt  a™led  t0  A    S'  C'NEIL.  at 

^»wsr«  pUen-A^tis1? 

at  MJ^sy^Tw°hn-ndagt0  Building  and  Construction  Co.,  ,    Calif.,  Los  Angeles— Contract  awarded  to  4TTA  pt  ivuvr 

PAl"?T.        B»V»»'T'0"l«'«l)-Contract    aw.raea    ,„    E.    E  *  E"">»"a^  ™»  KhunOw  Drive.  S''  J"""s 

„  <5n-MJ,:bi?-kil1,n,an— Contract  awarded  to   EDWARD   F    FAY  SONS  *  LTD^^^^Tf^H^*  ^aWarSed,^°   R    H-   SECORD  & 

v=u?N'  PhlladelPhia,  Penn.,  for  building  for  New  Jersey  State  and  Ontham  ?t          ^  f?r  ^anS  bu>lcli"S  at  Ouellette  Ave. 

Village  for  Epileptics,  at  $150,000.                                  J         e  c^et,  $100  000              Merchants  Bank  of  Canada.  Estimated 

SEWER  SYSTEM,  SOUTH  BOUND  BROOK,  IV  J. 

StruBcfingTse?ef^?em  tvol  ^  BALlIn  ENGINE  Fmvr  45  >  L°,UVS  ?•  H^rison.  220  Broadway,  New  York   N   Y  ■  (G) 

Co°-  £Zr&                     contract it\^U«HtyNC™Kn  le^ev^CUv  tlTVonn  w"  Hayman  &  Goodman  Co 

Co.,  New  Brunswick;    (C)    Louis  J    Seilino-    Reri    pi ^i-     ) r>V  „       y        ^   <1-)  John         Heller,  South  Orane-e-   (J)  Aveiill- 

D.  M.  Rosser,  Kingston,  Penn.^E)  IhaV-fes  Ip^liFo^Oran'fe';  item  t,7ds  we'rTas  Vo^w?:01*  C°ntract0r  Co.^Ho^oL^'tL 

100  lin.ft,  8-in.  sewer  pipe,  12-14  ft  deep S        ,  ,f  J  9°        1  20        1  60        1  50        1.30        2  00        1  50        1  $        ^  H 

00  in.ft.8-in.  sewer  ^  14  ft.  d^FtndoVeV.V. . . . ! ! f?8       J  %  |"»       }-«                   2  ™       260       2  "«       2  00  70  4.30 

Jof  !n  S-  J^n-  sewer  PIP*8'  °-6  ft-  d^P                                              V"           w  12       2'|9       3  °"       2  50       2  90       3. SO       3.50       2  20       4  0 

22o  m.ft.  10-m.  sewer  pipe,  6-8  ft.  deep                                             «           fi  ^          J5         .61           50         .63         .65  75  70       I  00 

12.5  lin.ft.  10-in.  sewer  pipe,  8-10  ft  deon                                              o'r           2f  60           90           «9           70          .82  65        1  15  qn 

12.5  lin.ft.  10-in.  sewer  pipe  10-12  ft  cloop  -g0        1  25        1  16        1  00          .88        1    0  40        1  15        "  r 

100 iKnft  10-in.  sewer  pi^e!  12-14  ft  d^?! ! ! ! ! !  i °8  ro       J'S       J^S       155       172       2  2°         Mo  SO  30 

25  lin.ft.  10-in.  sewer  pipe,  14  ft  deep  and  over                               io-       l-4°  i  60       2  00       2  60       2.05       2  30       2  60       2  ^0       o  no       f  '«n 

J'?^  }jn-^-  }^n-  *™*  P'Pe.  0-6  ft  K  "A  *  V:. 1  §1       3-40  2-f0       2  25       3  00       2  55       4.00       4  00       3  75       2  50       5  20 

U190. 12->n.  sewer  pipe,  6-8  ft  deep                            "i;           90           ff  12                        J3         .  75         .  69         .  80       1.05  80       2  10 

i?o  r" }?TlD-  sewer  PJP8'  8-10  ft-  deep                                         i'21       1  nfi  i  nn         'S9       ,  ?l           90         -  87         .  80       1.40        1  05       5  4" 

7nn  !"  ^  Io"'"'  SeWer  p!pe'  10"12  ft'  fl('ep                              "I"         130           30  ,              J '  ig        J  10        1  00        1  80        1  70  50        2  90 

700  Im. ft.  12-in.  sewer  pipe,  12-14  ft  deen                                       1  IS       .  SS  1  30        1  2o       1  58       1.60       2  90       2  40       ''On        1  «n       7  ™ 

225  lin.ft.  12-in.  sewer  pipe  14- 16  ft  deep inn       i'g  20°       1  75       1-90       2  50       3  60       2  70       ^  50       2'ln  MS 

200 Min.ft.  12-in.  sewer  ^  10  ft  d^and^r."  Z. ! ! !  i  !    '  "        f            ||°  2  f  g       2  00       3.00       3.00       tto       4.00       lifo       1  90       5  50 

72  0-8  ft.  manholes                                                                            ™      „5  52  d  50       2  2o       3.25       4  00       4  4  0       4  50       j  9";       1  -n  c'iS 

50  8-ft.  manholes                            ! ! ! 37  "S     3?'?S  72  S2       2  50      37  00      50  00      50  00      50 '  00      42  00     40  00      M  m 

2  siphon  chambers                                                                           3.00       5  oO  7.00      45  00       4.00       5  00       7  00       3  00        5  00       ^  no       <•  q- 

*S  "1  -1  «l  *81  '*!  *8  »» s«  »|  =»| 

2«)ft5-in.  deep  holes..... \\          %l  -SO       l.OO       100       LOO       LOO  75  50  30  60 

10  cu.yd.  concrete                                                                            c  3°         .38  .  25           20       1  00           .50           21  30  tn  ™  o 

Sewage  disposal  plant  (lumpsum):.'.....'. , 7  000  nn  7  don  nn  *  vAn  22  ,   „8  00      10  00      lOioO      20!  00      10  00      10  00       7  00       8  00 

s,ut bed  (lump  sum) 7M  ; 

Extended  totals   «oo  no..    '  ' 

«28'020  $28'068  $29'733  830,633  $30,847  $32,769  $33,597  $33,447  $34,162  $38,465  ^64  29^ 


364 


ENGINEERIN G    N E W S 


Vol.  74,  No.  17 


RESURFACING,  NEWARK,  ST.  J. 

Bids  were  received  Oct.  7  by  the  Board  of  Chosen  Freehold- 
ers for  resurfacing  Sussex  Ave.  from  Summit  to  Warren  St. 
from  (A)  Newton  Paving  Co.;  (B)  U.  T.  S.  Critchfield;  (C) 
Uvalde  Asphalt  Co.;  (D)  Ralph  Sangiovanni;  (E)  Continental 
Public  Works  Co.;  (F)  Union  Paving  Co.;  (G)  Standard  Bitu- 
lithic  Co.    The  item  bids  were  as  follows: 


rj 

E 

V 
r 

G 

zi.<i(ju  sq.yu.  as- 

phalt resurfac- 

ing  

14 

$0 

.  99 

$1 

1U 

2J 

$  1 

09 

•$1 

04 

$1 . 07 

250    sq.yd.  as- 

phalt   on  old 

concrete  

1 

.25 

.00 

1 

00 

1 

00 

1 

25 

1 

.25 

1  00 

150  sq.yd.  brick 

on  old  concrete. 

2 

25 

40 

75 

1 

50 

1 

40 

1 

25 

2  00 

200  lin.ft.  curb 

16x5  in  

70 

70 

80 

72 

75 

75 

.70 

50  lin.ft.  old  curb 

30 

.35 

30 

30 

35 

45 

.30 

5  basins  with  sin- 

gle inlet  

100 

00 

60 

00 

80 

00 

85 

00 

85 

00 

85 

00 

95  00 

6  basins  with  old 

connections. . . 

00 

00 

75 

.00 

75 

00 

65 

00 

80 

00 

85 

00 

80.00 

4    basins    wit  h 

double  inlet.  .  . . 

90 

00 

80 

00 

85 

00 

100 

00 

90 

00 

95 

00 

100.00 

7,500  sq.ft.  arti- 

ficial stone  walk 

13 

.18 

20 

13 

161 

16 

.  12| 

Extended  totals  $27,438  $23,850  $26,547  $30,172  $26,300  $25,235  $25,781 

PAVING,  MEMPHIS,  TENN 


CATALOG  NOTICES 

Link-Belt  Co.,  39th  St.  and  Stewart  Ave.,  Chicago.  111. 
General  Catalog  No.  110.  Elevating  and  conveying  machinery, 
power  transmission  machinery,  crushers,  etc.  Illustrated  576 
pp.,  6V2XSV2  in. 

Alberger  Pump  and  Condenser  Co.,  140  Cedar  St.,  New 
York.  Bulletin  No.  20.  Hammond  water  meters.  Illustrated 
24  pp.,  6x9  in. 

The  Master  Builders  Co.,  Cleveland,  Ohio.  Booklet.  Sani- 
seal.  Liquid  preparation  for  preserving  and  hardening  con- 
crete floors.    8  pp.,  3%x7  in. 

Bolinders  Co.,  30  Church  St.,  New  York.  Catalog  No.  1700 
Crude  oil  engines  for  auxiliary  trading  vessels.  Illustrated, 
16  pp.,  9x12  in.  Catalog  in  English,  Swedish,  German,  French, 
Russian.  Boilers,  steam  engines,  steam  turbines,  oil  engines, 
sawmill  machinery,  etc.     Illustrated,  9x12  in. 

A.  S.  Cameron  Steam  Pump  Wor  ks,  11  Broadway,  New  York. 
Bulletin    No.    154.     Centrifugal    pumps.      Illustrated,    16  pp 
6x9  in. 

Stephens-Adamson  Mfg.  Co.,  Aurora,  111.  Catalog  No.  22. 
"S-A"  pivoted  bucket  carrier.     Illustrated,  84   pp.,  6x9  in. 

Alberger  Pump  &  Condenser  Co.,  140  Cedar  St.,  New  York. 
Bulletin  No.  21.  Alberger  centrifugal  boiler  feed  pumps,  Al- 
berger-Curtis  steam  turbines.     Illustrated,  26  pp.,  6x9  in. 

SKF  Ball  Bearing  Co.,  50  Church  St.,  New  York.  Bulletin 
No.  45.  SKF  ball  bearings  for  car  lighting  generators.  Illus- 
trated, 32  pp.,  6x9  in. 


Bids  were  received  by  th1  city  for  paving  Main  St.  from 
Linden  to  Calhoun  Ave.  with  wood  block,  from  (A)  Koehler 
Bros. -Fowler  Construction  Co.:  (B)  E.  J.  Wetterstrom;  (C) 
M.  E.  Larkin;   (D)  Turner  &  Thomas;   (E)  Southern  Asphalt 


9,200  sq.yd.  stone  block,  brick,  etc.,  removed  

128.6  lin.ft.  c.i.  drain  boxes  removed  

320  lin.ft.  6x20  in.  granite  curb  removed,  shifted  and  set  

320  lin.ft.  6x20  in.  granite  curb  removed  

1 1  solid  curb  corners  removed  

1  solid  curb  corner  adjusted  

9,200  sq.yd.  wood  block  pavement  

9,200  sq.yd.  wood  block  pavement  maintenance  5  years  

248  lin.ft.  6x20  in.  granite  radius  corners  furnished  and  set 
240  lin.ft.  4x16  in.,  104x20  in.  granite  headers  furnished  and  set 

1,100  cu.yd.  concrete  foundation  bushing  

4,320  sq.ft.  concrete  sidewalk  removed  

4,320  sq.ft.  concrete  sidewalk  laid  

735  lin.ft.  18  in.  drain  pipe  laid  

100  lin.ft.  15  in.  drain  pipe  laid  

1  inlet  reconstructed  

8  No.  7  inlets  

2  man  holes  

Extended  totals  


and  Construction  Co.;  (F)  George  O.  AVhite  &  Co.;  (G)  Mem- 
phis Asphalt  and  Paving  Co.;  (H)  Pugh  &  Thompson  Con- 
struction Co.;  (I)  Pouncey  Paving  and  Construction  Co.  The 
item  bids  were  as  follows: 


A 

B 

C 

D 

E 

E 

G 

H 

I 

$0 . 095 

$0. 10 

$0.08 

$0 

08 

$0. 11 

$0 

20 

$0 

10 

$0.  15 

$0. 10 

.40 

.20 

60 

08 

.05 

1 

00 

80 

.60 

.50 

.15 

.  15 

10 

12 

.12 

125 

12 

.25 

.  10 

.09 

.05 

06 

08 

.09 

10 

10 

.15 

.10 

.25 

1.00 

50 

1 

00 

.50 

1 

00 

1 

00 

.75 

1.50 

.75 

2.00 

1 

00 

1 

00  • 

1  00 

1 

00 

1 

00 

.75 

1.00 

1  63 

1.65 

1 

72 

1 

75 

1.73 

1 

36 

1 

74 

1.68 

1.78 

.01 

.04 

02 

02 

.015 

01 

03 

.01 

.02 

.75 

.65 

75 

75 

.60 

1 

00 

75 

.90 

.80 

.50 

.40 

40 

50 

.45 

50 

45 

.48 

.50 

4.20 

3  95 

4 

00 

3 

89 

4.00 

6 

00 

4 

20 

4.40 

4.90 

.02 

.01 

02 

02 

.015 

10 

02 

.02 

.02 

.125 

.13 

12 

11 

.14 

10 

12 

.125 

.12 

.40 

.70 

45 

35 

.40 

50 

60 

.55 

.80 

.40 

.60 

30 

35 

.30 

40 

45 

.55 

.75 

20.00 

15  00 

20 

00 

15 

00 

20 . 00 

70 

00 

10 

00 

22 . 50 

10.00 

20.00 

17.00 

19 

00 

20 

00 

20  00 

30 

00 

20 

00 

22.50 

18  00 

22.00 

30.00 

25  00 

22 

50 

22 .  50 

30 

00 

20 

00 

20  00 

20.00 

$22,204 

$22,563 

$22,748 

$22,765 

$23,011 

$23,226 

$23,604 

$23,649 

$24,796 

TEMPLE,  HILLCREST,  LORETTE  AND  ELGIN  ST.  SEWERS 
— BOSTON,  MASS. 


+Bids  were  received  June  15  by  Patrick  O'Hearn,  Acting 
Comr.  of  Pub.  Wks.,  for  the  construction  of  sewers  in  Temple, 
Hillcrest,  Lorette  and  Elgin  St.,  from:  (A)  M.  Meehan,  (B) 
A.  CEFALO  (awarded  contract),  (C)  A.  Baruffaldi,  (D)  West 


493  lin.ft.  18-in.  double  strength  pipe  sewer  

525  lin.ft.  15-in.  pipe  sewer  

438  lin.ft.  pipe  sewers  and  431  lin.ft.  2-ft.,  3-in.  circular  concrete  surface 

drain  and  removal  of  old  sewer  

1020  lin.ft.  8-in.  pipe  sewer,  379  lin.ft.  of  18-in.  double  strength,  302  lin.  ft. 

of  13-in.  pipe  and  151  lin.ft.  of  12-in.  pipe  and  292  lin.ft.  of  10-in.  pipe 

surface  drain  

199  lin.ft.  15-in.  pipe  surface  drain  

220  lin.ft.  12-in.  pipe  surface  drain  

840  lin.ft.  10-in.  pipe  surface  drain  

322  lin.ft.  6-ft.  circular  concrete  conduit  

128  lin.ft.  5  ft.  3-in.  circular  concrete  conduit  and  121  lin.ft.  18-in.  double 

strength  pipe  sewer  

390  lin.ft.  5-ft.  circular  concrete  conduit  and  21  lin.ft.  18-in.  double 

strength  and  369  lin.ft.  pipe  sewer  

501  lin.ft.  4  ft.  3-in.  circular  concrete  conduit,  462  lin.ft.  and  30  lin.  ft.  of 

12-in.  pipe  sewer  

229  lin.ft.  3-ft.,  9-in.  circular  concrete  conduit,  247  lin.ft.  12-in.  pipe  sewer 
715  lin.ft.  3-ft.,  6-in.  circular  concrete  conduit,  727  lin.ft.  12-in.  pipe  sewer 

500  cu.yd.  earth  excavation  below  grade  

100  cu.yd.  earth  excavation  above  grade  in  outside  trench  

2300  cu.yd.  rock  

600  cu.yd.  gravel  refill  

175  M  ft.  b.m.  spruce  lumber  for  sheeting  

40  M  ft.  b.m.  2-in.  planed  and  matched  sheeting  

25  M  ft.  b.m.  3-in.  planed  Georgia  pine  

16  M  ft.  b.m.  spruce  lumber  for  platforms  

5400  lin.ft.  pipe  under  drain  

4000  cu.yd.  class  A  concrete  

300  lin.ft.  10-in.  pipe  catch  basins  drain  

1600  lin.ft.  6-in.  pipe  for  chimneys  

300  lin.ft.  6-in.  pipe  house  drain  in  main  trench  

26  lin.ft.  6-in.  pipe  house  drain  

250  lin.ft.  house  drain  relaid  

330  slants  in  new  masonry  

70  lin.ft.  8  and  10-in.  pipe  sewer  connected  

22  manholes  in  sewer  

30  manholes  on  surface  drain  

6  special  manholes  on  sewer  

4  special  manholes  on  surface  drain  

20  catch  basins  

1  armhole  invert  rebuilt  

10  cu.yd.  other  brick  masonry  

1  connection  between  new  and  existing  conduit  

1  cradle  for  pipe  not  exceeding  16-in.  diam  

1  cradle  for  pipe  exceeding  16-in.  diam  

'iiiiifl,  strength  pipe  at  %  discount  

$2400  list  value  double  strength  pipe  at  %  discount  

100  lin.ft.  of  10-in.,  30-in.  pipe  for  brook  construction  and  s<  tting  grates.  .  . 


Roxbury  Trap  Rock  Co.,  (E)  Merrimac  Construction  Co.,  (F) 
W.  Barrett  &  Co.,  (G)  McCarthy  &  Welch,  (H)  Bruno  &  Pet- 
etti,  (I)  Coleman  Bros.,  (J)  Engineer's  Estimate.  The  item 
bids  were  as  follows: 


A 

B 

C 

D 

]• 

F 

G 

H 

I 

J 

$3 

50 

$3  00 

$3.80 

$6 

00 

$4 

10 

$2 . 75 

$6.27 

$4.00 

$5 

00 

$4  50 

75 

.70 

1.00 

1 

00 

1 

25 

1.20 

2.52 

2.00 

2 

80 

1.20 

2 

33 

2.40 

3.00 

2 

50 

3 

00 

3.41 

4.77 

4.00 

2 

00 

2.85 

1 

00 

1.40 

1.80 

2 

00 

2 

10 

2.50 

2.62 

3.00 

3 

40 

1.65 

70 

.70 

1.35 

90 

1 

00 

1.25 

2.27 

1.00 

2 

00 

.80 

60 

.70 

1 .00 

85 

90 

1.15 

2.00 

1.00 

2 

00 

.70 

50 

.50 

1 .50 

75 

90 

1.00 

2.00 

.90 

2 

00 

.65 

6 

00 

3.75 

15.50 

10 

00 

4 

40 

5.25 

7.77 

6.00 

9 

00 

4.50 

8 

40 

5.25 

8.00 

13 

00 

7 

00 

7.75 

10.00 

8.00 

9 

00 

6.05 

8 

40 

5.00 

6.00 

7 

50 

6 

70 

7.75 

9.50 

8.00 

9 

50 

6.30 

3 . 60 
2.60 
5.00 

1 '.  00 

L00 
16  00 
35.00 
35.00 
35  00 
.60 
7.00 
.50 
.25 
1  00 
2.00 
1.00 
.05 
1  00 
45  00 
45 . 00 
50.00 
50  00 
45.00 
40  00 
18.00 
20  00 


2.25 
2  50 
4.50 
3.00 

6.00 


40  00 


.25 
6.50 
.50 
.10 
.25 
.50 
.50 
10 
.50 
40.00 
35 . 00 
70  00 
75 . 00 
45.00 
5  00 


75% 
70% 
3.00 


10  00 
10  00 
10  00 

78% 
65% 
.50 


3.50 
3  50 

6  50 
01 
01 

.01 
.01 
25  00 
.01 
.01 
01 
.25 

7  00 
.50 

10 
.01 
01 
01 
01 
01 
50.00 
40.00 
60.00 
50  00 
50.00 
.01 
01 
10  00 
10  00 
10  00 
75% 
75% 
1  00 


3  00 
3  00 
4.25 
3.00 
.50 
5.00 
2.00 
.01 
50  00 
.01 
01 
10 
6  00 
.50 
.05 
1  00 
.50 
1  00 
10 
.50 
50.00 
50.00 
50.00 
50  00 
50.00 
5  00 
.01 
10  00 
5.00 
5  00 
75% 
65% 
1 .00 


3.75 
3.00 
6.75 
1.50 

.  75 
4  00 

.50 
40.00 


10  00 
.  15 
6.50 
.60 
.  10 


1. 


.10 
.50 
.50 
.05 
.25 
60  00 
35 . 00 
65  00 
45.00 
45.00 
10.00 


10  00 
10.00 
10.00 
72% 
60% 
1  00 


3  15 
3. 15 
6  15 
1 . 50 
1.25 
4.00 
1.75 
25 . 00 
30.00 
35  00 
25.00 
.2.5 
7.00 
.75 
.  10 
.25 
1 .00 
1.00 
10 
1 .00 
35  00 
30 . 00 
35  00 
35  00 
50.00 
10  00 
15  00 
10  00 
5  00 
5.00 
70% 
60% 
1  00 


4.77 
5  00 
10.00 
1.50 
1.00 


1 .25 
24.00 


.15 
6.85 
.75 
.15 
.20 

1  00 
.10 
1.00 
75.00 
40.00 
100.00 
100 . 00 
50  00 
5  00 
14.00 
10.00 


73% 
66% 
1  00 


5.00 
6.00 
8  00 
1.00 
.75 
3.00 
1  00 
20  00 
25.00 
25.00 
40.00 
.75 
7  00 
1.00 
.05 
.60 
.60 
.60 
.  10 
.75 
35.00 
35  00 
35 . 00 
35.00 
40.00 
40.00 
15.00 
5.00 
10.00 
10.00 
75% 
70% 
1.00 


4.00 
4.00 
6  00 
2.00 
1.00 
3.00 
.90 
20  00 
40.00 
40.00 
40.00 
.20 
7.00 
1.00 
.10 
.75 
.75 
1.00 
.10 
1.00 
.75 
.60 
125.00 
110.00 
50.00 
20.00 
16.00 
15.00 
40  00 
40.00 
63% 
57% 
1.00 


2.50 
3.40 
6.60 
1.25 
1.00 
5.00 
1.40 
27.00 
40.00 
50.00 
40.00 
.15 
7.50 
.10 
.15 
.25 
.60 
.60 
.  15 
.25 
45.00 
36.00 
85.00 
75.00 
50.00 
5.00 
14.00 
10.00 
10  00 
10  00 
70% 

y5% 
.50 


Extended  totals   $70,358  $70,252  $72,457  $70,429  $79,250 


2,562   $82,807   $83,612   $88,661  $85,153 
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RAILWAYS — STEAM   ARID  ELECTRIC 
Proposed  Work 

Massachusetts — Milford,  Attleboro  &  Woonsocket  St.  Ry. 
asked  City  Council.  Franklin,  for  franchise  for  relocation  of 
tracks  on  Central  St.    H.  C.  Page,  Worcester,  Gen.  Mgr. 

Rhode  Island — Rhode  Island  Co.  asked  City  Council,  Paw- 
tucket,  for  franchise  to  relocate  tracks  and'  lav  additional 
tracks  on  Broad  St.  from  Exchange  St.  to  Miller  St.  Howard 
Elliott,  Boston,  Mass.,  Pres.  and  Gen.  Mgr. 

New  York — International  Ry.  Co.  plans  new  electric  line 
from  Buffalo  to  Niagara  Falls.  H.  J.  Mack,  Supt.  and  J.  C. 
Sheldon,  Buffalo,  Pur.  Agt. 

New  York — City  Council,  Utica,  granted  50-year  franchise 
to  New  York  State  Ry.  for  extension  of  line  on  Elm  St.  to 
Neilson  St.  via  James  St.  B.  E.  Tilton,  Utica,  Gen.  Mgr.  Noted 
Sept.  16. 

Pennsylvania — Press  reports  state  that  an  electric  railway 
will  be  constructed  from  Columbus  to  Mayville,  C.  E.  Bentley, 
Jamestown,  N.  Y.,  Engr. 

Pennsylvania  —  Project  to  construct  an  electric-railway 
from  Milford  northeast  to  Port  Jervis,  about  eight  miles,  is 
being  revived.    Gifford  Pinchot,  Milford,  interested. 

Pennsylvania — Mahoning  &  Shenango  Ry.  &  Light  Co. 
plans  to  construct  an  extension  of  its  lines  from  Beaver  Falls 
to  Newcastle,  Ohio.    G.  J.  A.  Paul,  Youngstown,  Ry.  Mgr. 

Pennsylvania — Pottsville  &  St.  Clair  Electric  Ry.,  recently 
incorporated,  will  construct  a  railway  from  Pottsville  to  St. 
Clair.     W.  B.  Rockwell,  Pres. 

Pennsylvania — South  Mountain  St.  Ry.  recently  incorpor- 
ated, will  apply  for  charter  for  electric  railway  from  Klein- 
feltersville  to  Womelsdorf. 

West  Virginia — Surveys  being  made  for  branch  line  of 
Western  Maryland  R.R.  from  Wyatt  to  Bingamon  Creek  to 
carry  coal. 

North  Carolina — Rutherford  Interurban  Ry.  Co.,  recently 
incorporated,  plans  line  from  Atlantic  coast  to  Ashville  and 
state  line. 

North  Carolina — Board  of  Trade,  Louisburg,  contemplates 
line  from  Louisburg  to  connect  with  Atlantic  Coast  Line 
R.R.,  about  35  miles.     F.  A.  Turner,  Louisburg,  interested. 

Florida — Atlantic  Coast  Line  R.R.  contemplates  extension 
of  line  from  Sebring  to  Immokalee,  via  Ft.  Thompson,  about 
SO  miles.     E.  B.  Pleasants,  Wilmington,  N.  C,  Ch.  Engr. 

Tennessee — Illinois  Central  R.R.  plans  extension  and  im- 
provement of  yards  and  roundhouse  at  Jackson.  A.  S.  Bald- 
win, Chicago,  111.,  Ch.  Engr.     Estimated  cost,  $150,000. 

Tennessee — Central  Power  Co..  Chattanooga,  recen  +  lv  in- 
corporated with  $50,000  capital,  will  build  line  from  Chatta- 
nooga to  Cleveland,  Tenn.,  about  25  miles.  G.  B.  Adams,  in- 
terested. 

Ohio — Cleveland  Ry.  granted  franchise  for  electric-railway 
through  Parma  Township  to  Bean  Rd.  G.  L.  Radcliffe,  Cleve- 
land, Gen.  Mgr. 

Ohio — East  Linden  Electric  Ry.  Co.  granted  franchise  bv 
City  Council,  Columbus,  for  construction  of  two  new  lines. 
Noted  Oct.  21. 

Indiana — City  Council,  Rockport.  granted  franchise  to 
Evansville  Ry.  Co.  for  line  on  Washington  St.  to  bank  of 
Ohio  River.  W.  A.  Carson,  Evansville,  Gen.  Mgr.  and  Pur. 
Agt. 

Illinois — John  E.  Melick  interested  in  railroad  between 
Tearl  and  Kampsville,  11  miles.     Surveys  being  made. 

Illinois — Plans  heing  considered  for  electric  railway  from 
Moline  to  Coal  Valley,  about  six  miles.  Estimated  cost,  $60,- 
000. 

Minnesota — Duluth  &  Northern  Minnesota  Rv.  will  extend 
its  line  to  Knife  River,  Minn.  John  Millen,  Duluth,  Pres.  and 
Gen.  Mgr. 

Montana — Northern  Pacific  Ry.  contemplates  spur  to  mines 
of  Tron  Mountain  and  Iron  Mountain  Tunnel  Co.  F.  G  Prest 
St.  Paul,  Minn.,  Pur.  Agt. 

Missouri — Kansas  City,  Mexico  &  Orient  Ry.  plans  to  start 
work  soon  on  proposed  new  extension,  also  contemplates  im- 
proving line  south  of  Wichita.  H.  B.  Holmes,  Kansas  City, 
Res.  Engr. 

Missouri — United  Rys.  Co.  plans  to  improve  street  car  lines 
in  downtown  district  of  St.  Louis.  Estimated  cost,  $125,000 
C.  O.  Jenks,  Portland,  Ore.,  Gen.  Mgr. 

Texas — San  Antonio  &  Austin  Interurban  has  revived  plans 
to  construct  interurban  electric-railway  between  San  Antonio 
and  Austin,  about  so  miles.  Proposed  railway  will  pass 
through  New  Braunfels,  Hunter,  San  Marcos,  Kyle,  Buda  and 
Manchaca. 

Washington — Everett  Ry.  Light  &  Water  Co.,  received  peti- 
tion from  Riverside  Commercial  Club  for  extension  of  its  lines 
on  Riverside  Ave.    L.  Skipwith,  New  York,  N   Y.,  Pur.  Agt. 

Oregon — Robert  E.  Strahorn,  Portland,  interested  in  com- 
pany to  build  railway  from  Bend  to  Klamath  Falls,  via  Silver 
Lake,  from  Silver  Lake  to  Lake  View  and  from  Ben  to  con- 
nection with  Oregon-Washington  Ry.  &  Navigation  Co.,  about 
400  miles. 

California — City  Ry.  received  franchise  from  Citv  Council 
Los  Angeles,  for  line  on  South  Park  Ave.  from  13th  St.  to 
Slauson  Ave. 


California — Bids  will  be  received  by  Board  of  Public  Works 
until  Nov.  10  for  railway  from  Rosasco  into  Hetch  Hetrhv 
reservoir,  about  67  miles.  M.  M.  O'Shaughnessy,  City  Engr 
Noted  Oct.  7.  ' 

Alaska — It  is  reported  that  at  next  session  of  congress 
appropriation  of  $10,000,000  will  be  asked  for  continuing 
construction  of  Government  Alaska  R.R. 

Bids  In  and  Contracts  Awarded 
Indiana — Lafayette     &     Northeastern      Traction     Co  has 
awarded  the  contract  for  a  railway  from  Lafayette  to  Kanka- 
kee, 111.,  to  M.  A  .TALBERT  CO. 

Minnesota — Contract  awarded  to  CHARLES  MAGNUSON  bv 
Duluth  &  Iron  Range  R.R.  Co.  for  four  miles  of  spur  track  to 
Winton. 

Oklahoma — Press  reports  state  contract  awarded  to  AR- 
BUCKLE  CONSTRUCTION  &  IMPROVEMENT  Co  ,  Arbuckle 
Okla.,  for  176  miles  of  line  for  Southern  Light,  Power  &  Ry] 

LIGHT,  HEAT  AND  POWER 
Proposed  Y\  ork 
Mass.,   Southwick — Southwick    Electric   Co.    plans   to  con- 
struct a  power  house  and  install  a  100-hp.  engine. 

R.  I.,  Providence — Narragansett  Electric  Lighting  Co  will 
build  new  sub-station  on  Admiral  St. 

*'xT"  ,,un'al° — (Official) — Bids  will  be  received  until  2:30 
p.m..  Nov.  5,  by  State  Hospital  Commission,  Capitol  Albany 
for  additional  boiler  capacity,  heating  work  at  Buffalo  State 
Hospital.  E.  S.  Elwood.  Secy.  State  Hospital  Comn.  (See 
adv.)    Noted  Sept.  16. 

Penn.,  Philadelphia — Misericordia  Hospital  plans  to  build 
power  plant  at  53rd  St.  and  Cedar  Ave. 

Md.,  Baltimore — Board  of  Estimate  authorized  H  K 
McCay,  Harboi  Engr.,  to  prepare  plans  for  hydro-electric 
plant  at  Jones'  Falls  to  supply  electricity  for  lighting-  the 
city. 

N.  C,  Hickory — City  Council  rejected  all  bids  for  30-year 
franchise  to  operate  electric-light  and  power  and  fuel  and 
heating  plant.     New  bids  will  be  received.     Noted  Sept.  9. 

Miss.,  Carriere — Electric-light  plant  of  Lacey  Lumber  Co 
recently  destroyed  by  fire,  will  be  rebuilt. 

Wis..  Medford — Medford  Light  &  Power  Co.  plans  to  extend 
and  improve  its  plant. 

Wis.,  Mineral  Point — Mineral  Point  Public  Service  Co 
granted  permission  to  issue  $50,000  capital  stock.  Proceeds 
will  be  used  for  improving  and  extending  lighting  and  heating 
system. 

Wis.,  Stevens  Point — Bids  will  be  received  by  William 
Kittle,  Secy.,  Bd.  of  Normal  Regents,  Madison,  until  10.30 
a.m.,  Oct.  30,  for  electric  wiring  of  main  building  and  wing 
of  State  Normal  School. 

Iowa,  Nashua — Cedar  Valley  Electric  Co.  has  purchased 
present  power  site  and  plans  to  rebuild  old  dam  with  con- 
crete.    Company  recently  granted  25-year  franchise. 

Iowa,  Waverly — Application  made  by  Cedar  Valley  Hydrau- 
lic Co.  for  franchise  to  construct  poles  for  light,  power  and 
heating  purposes. 

Minn.,  Ely — See   item  under  "Water  Supply." 

S.  D.,  Emery — Franchise  granted  to  Brady  Electric  Co.  to 
install  and  operate  electric-light  plant. 

N.  D.,  Glenburn — M.  Thayer  granted  franchise  for  electric- 
light  plant. 

Mo.,  Steelville — Steelville  Electric-Light  &  Power  Co. 
applied  to  Public  Service  Commission  for  permission  to  con- 
struct electric-light  plant.     Estimated  cost,  $10,000. 

Tex.,  Decatur — See  item  under  "Water  Works." 

Tex.,  Gatesville — An  expenditure  of  $10,000  approved  by 
A.  Ferguson,  Governor,  for  heating  and  power  plant  at  State 
Training  School  for  Boys. 

Okla..  Paden — Election  will  be  held  Nov.  23  to  vote  to 
grant  franchise  to  A.  G.  Rogers  and  W.  E.  Davis  for  electric- 
light  plant. 

Colo.,  Alamosa — Colorado  Power  Co.  plans  an  expenditure 
of  $20,000  for  improving  its  plant. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Lowest 
bid  for  installing  electric  equipment  in  Evander  Childs  high 
school  at  East  lslth  St.  and  Field  PI,  submitted  bv  Jandous 
Electric  Equipment  Co.,  10!)  West  31st  St.,  fit  $25,lf0. 

N.  J.,  Newark — Contract  fo-  heating  system  for  Milford 
School  awarded  to  J.  F.  KELLY,  at  $20,888. 

Del.,  Milton — Contract  for  municipal  electric-light  plant 
awarded  to  W.  W.  CONWELL  at  J8.600. 

N.  C,  liUmherton — Contract  for  improving  municipal  elec- 
tric-light system  awarded  to  TUCKER  &  LAXTOX,  Charlotte. 
Xoted  Sept.  30. 

Ohio,  Youngstown — Contract  for  new  building  for  Mahon- 
ing County  Light  Co.  awarded  to  HELLER  BROS.  CO. 

Mich.,  Ishpeming — Contract  for  power  house  in  North  Lake 
District  for  Cleveland  Cliffs  Iron  Co.  awarded  to  LOUIS 
ERICKSON  &  SON. 

Iowa,  Luverne — Contract  for  transmission  line  from 
Luvorne  to.  Livermore  awarded  to  McCONNELL-LANFORD 
ELECTRIC  CO.,  Boone,  at  $7,91S.    Noted  Sept.  23. 
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Kan.,  Paola — Contract  for  heating  plant  at  Ursuline  Acad- 
emy awarded  to  P.  M.  SPENCER  &  SON,  at  $79,000. 

BRIDGES 
Proposed  Work 
R.  I.,  Woonsocket — Bids  being  received  by  F.  A.  Mills,  City 

Engr..  for  three  reinforced-concrete  bridges.  Estimated  cost, 
$60,000. 

N.  Y.,  Hanover — City  plans  an  expenditure  of  $7,000  for 
bridge  over  Silver  Creek  at  Howard  St. 

N.  Y„  Scarsdale — Village  will  build  bridge  over  tracks  of 
New  York  Central  R.R.  at  Popham  Rd.  Plans  approved  by 
Public  Service  Commission. 

N.  J.,  South  Orange — Bids  will  be  received  by  Walter  A. 
Evans,  Chn.,  Eighth  District  Bridge  Comn.,  Bd.  of  Chosen 
Freeholders  of  Essex  County,  Newark,  until  Nov.  1,  for  bridge 
on  Pierson  Rd.  over  east  branch  of  Rahway  River,  South 
Orange  Township. 

Penn.,  Butler — Willis  Whited,  Bridge  Designer,  State  High- 
way Dept.,  Harrisburg,  will  prepare  plans  for  overhead  bridge 
at  foot  of  Main  St.    Estimated  cost,  $50,000. 

Penn.,  Johnstown — (Official) — Bids  will  be  received  until 
11  a.m.,  Nov.  6,  for  Horner  St.  Bridge.  Estimated  cost,  $50,000. 
G.  A.  Flink,  Harrisburg,  Penn.,  Engr.    Noted  Aug.  19. 

W.  Va.,  Huntington — Huntington-Chesapeake  Bridge  Co., 
recently  incorporated,  will  build  bridge  across  Ohio  River 
from  Huntington  to  Chesapeake,  Ohio.  J.  C.  Miller  and  Thomas 
W.   Harvey,   Huntington,  interested. 

Ga.,  Roswell — Plans  being  considered  for  steel  bridge  over 
Chattahoochee  River.    Estimated  cost,  $6,000. 

Fla.,  Tampa — Bids  will  be  received  by  W.  P.  Culbreath, 
Clk.,  County  Comrs.,  until  Nov.  26,  for  bridge  over  Little 
Manatee  River. 

Fla.,  Tavares — See  item  under  "Streets  and  Roads." 

Miss.,  Durant — Bids  will  soon  be  received  by  Board  of 
Supervisors  of  Holmes  County,  Lexington,  for  steel  bridge 
over  Bowles  Creek,  near  Durant. 

Miss.,  Grenada — Bids  will  be  received  by  John  S.  King, 
Clk.,  Bd.  of  Superv..  until  Nov.  1,  for  steel  bridge  across 
Long  Creek  District  No.  4. 

Miss.,  Natchez — Bridge  will  be  constructed  over  Homoch- 
itto  River  by  Board  of  Supervisors  of  Franklin  County.  Esti- 
mated cost,  "$6,000. 

La.,  New  Orleans — Bids  will  be  received  until  Nov.  16  by 
A  J.  Ricks,  Comr.,  Dept.  of  Pub.  Finances,  Accounting  Div., 
for  viaduct  at  West  End  Lake  Shore  Park. 

Tenn.,  Selmer — Appropriation  of  $5,050  made  by  County 
Court  for  eight  steel  bridges. 

Ohio.  Cleveland — Bids  will  be  received  until  10  a.m.,  Nov. 
3,  by  E.  G.  Krause,  Clk.,  Cuyahoga  County  Commissioners,  for 
bridge  work  under  report  No.  3629.  W.  A.  Stinchcomb,  County 
Engr. 

Ind.,  Libertv — (Official) — Bids  will  be  received  by  G.  W. 
Wray,  Audr.,  Comrs.  of  Union  County,  until  2  p.  m.,  Nov.  1, 
for  two  concrete  bridges. 

Minn.,  Red  Wing — Plans  being  considered  by  city  and 
county  for  bridge  across  Mississippi  River  at  Red  Wing  and 
filling  in  channel  and  constructing  hard  road. 

Kan.,  Kansas  City — Commissioners  appointed  by  Commer- 
cial Club  of  Kansas  City  have  not  decided  on  character  of  ap- 
proaches for  bridge  over  Kaw  River.  Harrington.  Howard  & 
Ash,  Orear-Leslie  Bldg.,  Kansas  City,  Mo.,  Engr.  Noted  Sept.  2. 

Kan.,  Kansas  City — Bids  will  soon  be  received  by  County 
Commissioners  of  Wyandotte  County  for  bridge  in  Central 
Ave. 

Kan,  Lawrenee — Bids  will  be  received  by  Clerk  of  Douglas 
County  until  noon,  Nov.  6,  for  bridge  on  county  line  between 
Douglas  and  Franklin  Counties. 

Mo.,  Joplin — Plans  being  considered  for  viaduct  over  tracks 
of  St.  Louis  &  San  Francisco  R.R.  on  Kentucky  Ave.  J.  B. 
Hodgden,  Comr.  of  Streets. 

Tex.,  Orange — See  item  under  "Streets  and  Roads." 

Tex.,  Waco — (Official) — Citizens  defeated  $10,000  bonds  for 
bridges.    Noted  Sept.  20. 

Okla.,  Oklahoma — Resolution  passed  by  County  Commis- 
sioners authorizing  construction  of  a  number  of  bridges.  Esti- 
mated cost,  $11,897. 

Colo.,  Denver — Plans  approved  for  reinforced-concrete 
bridge  across  Huerfano  River  north  of  Walsenburg.  Esti- 
mated cost,  $13,000. 

Idaho,  Harrison — City  has  retained  A.  L.  Jaqueth,  Great 
Falls,  Mont.,  to  estimate  cost  of  concrete  structure  across 
Cceur  d'Alene  River  to  replace  wooden  trestle. 

Calif.,  Cardiff — Plans  being  completed  by  J.  Butler.  County 
Surveyor  for  reinforced-concrete  bridge  on  State  Highway 
near  Cardiff.     Estimated  cost,  $10,000. 

Calif.,  Richmond — Plans  prepared  for  steel  viaduct  over 
Atchison,  Topeka  &  Santa  Fe  Ry.  at  16th  St.  Estimated  cost, 
$10,000. 

China — (Official) — Bids  will  be  received  until  9  a.m.,  Dec. 
7  by  Robert  W.  Hunt  &  Co.,  Monongahela  Bank  Bldg.,  Pitts- 
burgh, Penn.,  for  steel  bridgework  for  Canton-Hankow  Ry., 
Hupei-Hunan  Section.    Noted  Aug.  19.     (See  adv.) 

Hids  In  and  Contracts  Awarded 
Mass.,   Nantucket — Bids   were    received    by  Massachusetts 
Highway  Commission  for  pile  bridge  at  Nantucket  from  Frank 
C   Taylor.  170  Kempton  St.,  New  Bedford,  $12,765,  and  W.  H. 
Ellis  &  Son  Co.,  East  Boston,  $17,500. 

Mass.,  Oak  Bluffs — All  bids  received  by  State  Highway 
Commission,  15  Ashburton  PI.,  Boston,  for  bridge  and  ap- 
proaches at  Oak  Bluffs  and   Edgartown  rejected. 

N.  Y.,  Lyons  Falls — (Official) — Contract  awarded  to  W.  S. 
RAE,  Amsterdam,  for  completing  bridge  over  Blank  and 
Moose  Rivers.     Estimated  cost,  $59,385.     Noted  Oct.  14. 

N.  J.,  Paterson — Contract  for  widening  Hope  Ave.  Bridge 
awarded  to  JOHN  WHERLE,  Jr.,  at  $4,098.    Noted  Oct.  7. 


Penn.,  Philadelphia — Philadelphia  &  Reading  Ry.  awarded 
contracts  for  bridge  work  as  follows:  Contract  1  bridge 
abutment  and  removal  of  core  to  C.  P.  BOWER,  Philadelphia, 
at  $32,915;  Contract  2,  superstructure  to  AMERICAN  BRIDGE 
CO.,  Philadelphia,  $28,415;  Contract  3',  waterproofing  bridge 
to  BARBER  ASPHALT  PAVING  CO.,  Philadelphia,  at  $2,389. 

Fla.,  Daytona — (Official) — Contract  for  steel  work  for  high- 
way drawbridge  across  St.  Johns  River  between  Volusia  and 
Seminole  Counties  awarded  to  VIRGINIA  BRIDGE  &  IRON 
CO.,  Roanoke,  Va.,  approaches  and  foundations  to  BEASLEY 
CONTRACTING  CO.,  Savannah,  Ga.  Atlantic  Engineering  Co., 
Savannah,  Ga.,  Engr. 

Ind.,  Bedford — See  item  under  "Streets  and  Roads." 

Iowa,  Clinton — Contract  for  six  wooden  bridges  awarded 
to  BUTTERFIELD  &  MITCHELL. 

Iowa,  Waukon — Contract  for  steel  superstructures  for 
two  bridges  awarded  to  CLINTON  BRIDGE  CO.,  at  $11,807. 
Noted  Oct.  7. 

Minn.,  Breckenridge — Contract  for  six  steel  culverts  and  11 
steel  bridges  awarded  to  T.  GLEASON,  Minneapolis.  Noted 
Sept.  30. 

Mo.,  St.  Louis — Bids  were  received  for  Chouteau  Ave.  via- 
duct as  follows:  Frank  C.  Mueller  &  Co.,  $131,939;  Hanick 
Quarry  &  Construction  Co.,  $137,471;  Heman  Construction  Co., 
$141,270.    Noted  Oct.  7. 

WATER  WORKS 
Proposed  Work 
Maine,  Anson — Installation  of  water  system  postponed  in- 
definitely    Estimated  cost,  $120,000.    G.  H.  Viles,  Clk.,  Bd.  of 
Comrs.    Noted  Aug.  5. 

Mass,  Lynn — (Official) — Bids  will  be  received  until  10:30 
a.m.,  Nov.  9,  by  Thomas  Campbell,  2d,  Comr.  of  Water  and 
Water-Works  for  Ipswich  River  pumping  station.  Noted  Oct. 
21.     (See  adv.) 

N.  Y.,  Buffalo — Bids  will  be  received  until  Oct.  30  by  Fran- 
cis G.  Ward,  Comr.  Pub.  Wks.,  for  12-in.  high  pressure  pipe 
line  from  Main  and  Perry  St.  to  the  Terrace. 

N.  Y.,  Ilion — City  postponed  awarding  of  contract  for  fil- 
tration plant  and  pipe  line  until  1916.  Estimated  cost,  $80,000. 
C.  C.  Hopkins,  Rochester,  N.  Y.,  Engr.     Noted  Oct.  14. 

N.  Y.,  LeRoy — Bids  will  be  received  until  Nov.  3  by  Board 
of  Water  and  Light  Commissioners  for  125,000-gal.  tank. 
James  P.  Wells,  LeRoy,  Consult.  Engr. 

Penn.,  Charleroi — (Official) — Tri-Cities  Water  Co.  retained 
Chester  &  Fleming,  Hydraulic  Engr.,  to  prepare  plans  for 
reinforced-concrete  settling  basin  at  filtration  plant. 

Penn.,  Johnstown  —  Johnstown  Water  Co.  plans  $75,000 
bond  issue  for  additions  to  its  plant.    Noted  Aug.  19. 

Penn.,  Tamaqua — (Official) — All  bids  received  Oct.  5  for 
reservoir  in  Owl  Creek  rejected.  New  bids  will  be  received. 
Noted  Aug.  12  and  Oct.  21. 

Penn.,  West  Leesport — Election  will  be  held  Nov.  2  to  vote 
on  $11,000  bonds  for  water  system. 

Va.,  Hlackstonc — Water  works  and  electric  light  plant  will 
be  rebuilt,  according  to  press  reports. 

Va.,  Waverly — Election  will  be  held  to  vote  on  $55,000 
bonds.    Part  of  proceeds  will  be  used  for  water  system. 

W.  Va.,  Huntinaton — Application  made  to  State  Public 
Utilities  Commission  for  reduction  in  water  rates.  If  request 
is  not  granted  municipal  water  system  will  be  constructed. 

N.  C,  Durham — Bonds  for  $250,000  for  water  system  will  be 
sold  Nov.  10.    Noted  Oct.  21. 

Fla.,  Jacksonville — Bids  will  be  received  until  Nov.  8  by 
F.  W.  Bruce,  Ch.  Engr.  Port  Comrs.,  for  50,000-gal.  water 
tank  at  Municipal  Terminals. 

Fla.,  St.  Augustine — S.  G.  Pollard,  3422  Burch  Ave.,  Cincin- 
nati, Ohio,  retained  by  city  to  investigate  water  system. 

Fla.,  St.  Cloud — City  plans  to  install  water  system. 

Ala.,  Florence — Election  will  be  held  Nov.  15  to  vote  on 
$210,000  bonds  for  purchase  and  improvement  of  water  system 
and  installation  of  filtration  plant.    Noted  Oct.  21. 

La.,  Independence — City  plans  water  works.  Xavier  A. 
Kramer,  Magnolia,  Miss.,  Engr.     Estimated  cost,  $30,000. 

La.,  Oakdale — (Official) — We  have  been  advised  bids  will 
not  be  received  for  water  system  till  1916.  Estimated  cost, 
$25,000.    R.  E.  Ricketts,  City  Secy.     Noted  Oct.  14. 

Ky.,  Flemingsburg — City  Council  plans  survey  for  water 
system. 

Ky.,  Williamsburg — Election  will  be  held  Nov.  2  to  vote 

on  $25,000  bonds  for  water  system. 

Ohio,  Barnesville — At  November  election  citizens  will  vote 
on  additional  levy  for  improving  water  system,  including 
filtration  plant  and  standpipe. 

Ohio,  Byesville — Election  will  be  held  Nov.  2  to  vote  on 
$40,000  bonds  for  water  system.    Noted  Sept.  30. 

Ohio,  Columbus — Bids  will  be  received  until  Nov.  11  by 
Ohio  Board  of  Administration,  Oak  and  Ninth  St.,  for  water 
softening  equipment  for  Institute  for  Feeble  Minded.  A.  F. 
Shepherd,  Pres. 

Ohio,  Lima — Investigation  of  better  water  supply  being 
made  for  city. 

Ohio,  Middletown— S.  G.  Pollard,  3422  Burch  Ave.,  Cincin- 
nati, preparing  plans  for  improvements  to  water  system. 

Ohio,  Warren — (Official) — Local  Public  Service  Corporation 
retaired  Chester  &  Fleming,  Hydraulic  Engr.,  Pittsburgh. 
Penn.,  to  prepare  plans  for  improvements  to  filtration  plant. 

Ohio,  Zanesville — City  Council  contemplates  relining  and 
enlarging  two  reservoirs.     Estimated  cost,  $25,000. 

Mich.,    Birmingham — City    voted    bonds    for    water  main 

extensions. 

Mich.,  Hancock — Plans  prepared  by  City  Engineer  for 
water  mains  in  Lake  St.  and  Hancock  Ave.  accepted  by  City 
Council. 
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111...  Elmhurst — (Official) — Bids  will  be  received  until  7:30 
p.m.,  Nov.  3,  by  City  Council  for  tower,  pumping  station,  tank, 
reservoir  and  well  house.  Arthur  H.  Kochaskv,  City  Clk. 
(See  adv.) 

III.,  Wheaton — (Official) — Election  will  be  held  Nov.  12 
to  vote  $35,000  bonds  for  improving  and  enlarging  water  sys- 
tem.   Noted  Oct.  21. 

Iowa,  Gerisiania — Bids  will  be  received  until  Oct.  29  by 
M.  H.  Stoddard,  Town  Clk.,  for  laying  water  mains  and  con- 
structing water  system.     Noted  Aug.  12. 

Minn.,  Ely — Citizens  voted  $40,000  bonds  for  improvements 
to  water  system  and  electric-light  plant.    Noted  Sept.  30. 

Minn.,  Virginia — City  plans  improvement  of  water  system 
in  spring.    Estimated  cost,  $50,000. 

Minn.,  Worthington — Bonds  for  $10,000  voted  by  citizens 
for  extension  of  water  and  system. 

Kan.,  Caldwell — State  Board  of  Health  ordered  installation 
of  water  system  by  July,  1916. 

Kan.,  Caney — City  ordered  to  install  water  system  by  Julv, 
1916  by  State  Board  of  Health. 

Kan.,  Cedarville — State  Board  of  Health  has  ordered  in- 
stallation of  water  system  by  July,  1916. 

Kan.,  La  Harpe — State  Board  of  Health  ordered  installa- 
tion of  water  system  by  July,  1916. 

Kan.,  Manhattan — City  plans  an  expenditure  of  $72,600  for 
improving  water  system. 

Kan.,  Marion — State  Board  of  Health  ordered  installation 
of  water  system  by  January,  1917. 

Kan.,  Morrill — (Official) — We  have  been  informed  that  citi- 
zens did  not  vote  $10,000  bonds  for  water  system  as  stated 
in  our  issue  of  Oct.  21.    M.  Lichty,  City  Clk.    Noted  Oct.  21. 

Kan.,  Paola — Citv  ordered  to  install  water  works  bv  July, 
1916  by  State  Board  of  Health. 

Wyo.,  Thermopolis — (Official) — Citizens  voted  $40,000  bonds 
for  extending  water  system.     Noted  Oct.  14. 

Ark.,  Heber  Sprints — Bonds  for  $90,000  for  water  and  sew- 
erage system  will  be  sold.  R.  D.  Alexander,  Oklahoma  Citv, 
Okla.,  Engr.    Noted  Sept.  2. 

Ark.,  Tillar — City  contemplates  new  well  for  additional 
water  supply.    Peter  Sain,  Mayor. 

Tex.,  Decatur — City  plans  to  improve  water  system  and 
electric-light  plant.     Estimated  cost,  $10,000. 

Tex.,  Seadrift — A.  Landa,  Victoria,  presented  proposition 
to  Commercial  Club  for  municipal  water  system.  A.  D. 
Powers,  Seadrift,  interested. 

Tex.,  Timpson — City  plans  municipal  water  system. 

Colo.,  Akron — (Official) — Citizens  voted  $20,000  bonds  for 
water  system.    Noted  Oct.  7. 

Idaho,  Council — Bids  will  be  received  by  City  Clerk  until 
Nov.  5  for  water  system.  Estimated  cost,  $20,000.  Noted 
Sept.  30. 

Wash.,  Lakewood — Town  Council  contemplates  municipal 
water  system.     Estimated  cost,  $10,000. 

Ore.,  Baker — Citizens  voted  $110,000  bonds  for  improving 
municipal  water  system.    Noted  Sept.  23  and  Oct.  7. 

Que.,  Lennoxville — (Official) — Bids  will  be  received  some 
time  next  year  for  improving  and  extending  water  system. 
Noted  Oct.  14. 

Ont.,  Brockvllle — Bids  will  soon  be  received  for  filtration 
plant.    G.  W.  Bryson,  Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Dorchester  and  Roxbury)  —  (Official) — Con- 
tract awarded  to  JOHN  GUARENO,  45  Brook  Ave.,  Roxbury, 
at  $10,316,  for  laying  water  mains.     Noted  Oct.  21. 

Mass.,  Salem — (Official) — Contract  for  intake  and  gate 
house  at  Wenham  Lake  awarded  to  BAY  STATE  DREDGING 
&  CONTRACTING  CO.,  Boston,  at  $13,800.    Noted  Oct.  21. 

N.  Y.,  Hudson — (Official) — Work  of  laying  new  water  mains 
will  be  done  by  Commission  of  Public  Works  under  supervi- 
sion of  M.  J.  O'Hara,  City  Engr.     Noted  Oct.  21. 

N.  Y.,  New  York — (Official) — Northeastern  Construction  Co., 
225  Fifth  Ave.,  New  York,  submitted  lowest  bid  for  two  steel 
frame  buildings  for  drainage  chambers,  Shafts  11  and  21, 
Catskill  Aqueduct,  under  Contract  No.  166.    Noted  Oct.  7. 

Peniw,  Coatesville — Contract  for  high  service  system 
awarded  to  PARTRIDGE  &  BURKE,  Hohokus,  N.  J.,  at  $23,- 
834.    Noted  Sept.  23. 

N.  C,  Liimherton — Contract  for  filtration  plant  at  municipal 
water  system  awarded  to  TUCKER  &  LAXTON,  Charlotte 
Noted  Sept.  23. 

N.  C,  Mt.  Olive — Contract  for  two  miles  of  water  main 
awarded  to  MOREHEAD  CITY  PLUMBING  CO.,  at  about  $10  - 
000. 

Tenn.,  Columbia — Contract  for  filtration  plant  awarded  to 
INTERNATIONAL  FILTRATION  CO.,  Chicago,  111.  Noted 
Aug.  12. 

Ohio,  Cincinnati — Contract  awarded  to  U.  S.  CAST  IRON 
PIPE  &  FOUNDRY  CO.,  at  $34,807,  for  pipe  and  castings. 

Ind.,  Miller — (Official) — Contracts  for  water  system 
awarded  as  follows:  General  construction  to  SHEA  &  CO., 
pipe  to  NATIONAL  TUBE  CO.,  tank  to  CHICAGO  BRIDGE  & 
IRON  CO.     Estimated  cost,  $14,000.     Noted  Sept.  30. 

111.,  Poplar  Grove — Contracts  for  water  system  awarded  as 
follows:  5,000  ft.  of  4-in.  pipe  line  to  ERNEST  RIES,  Wood- 
stock; pump  to  FAIRBANKS,  MORSE  &  CO.,  Chicago  111 
Noted  Oct.  7. 

111.,  Quincy — (Official) — Contract  for  intake  pipe  line 
awarded  to  JOSEPH  G.  FALCON,  81S  Reba  PI.,  Evanston,  by 
Citizens    Water    Works    Co.  , 

Kan.,    Kansas     City — Contract    for    improving  Quindaro 
pumping  station  awarded  to  COLUMBIAN  STEEL  TANK  CO 
1605  West  12th  St.,  Kansas  City,  at  $4,000. 


Kan.,  Manhattan — City  will  make  improvements  to  water 
system  by  day  labor.     Noted  Act.  28. 

Tex.,  Galveston — Major  &  Seagraves,  at  $13,411,  submitted 
lowest  bid  for  reconstructing  36-in.  submerged  water  main 
Noted  Sept.  23  and  Oct.  7. 

Ore.,  Amity — J.  P.  O'Neill,  1175  Burrace  St.,  Portland,  low 
bidder  at  $11,000  for  steel  and  $9,777  for  wood,  for  water 
works.     Noted  Sept.  30. 

Calif.,  Los  Angeles — Bids  were  received  by  Board  of  Pub- 
lic Service  Commissioners  for  furnishing  1397  tons  of  water 
pipe  as  follows:  American  Cast  Iron  Pipe  Co.,  $31  50  per  ton 
at  San  Pedro  and  $32.30  per  ton  at  Los  Angeles;  Hunter  Brock- 
erage  Co.,  $29.15  per  ton  at  San  Pedro  and  $29.95  at  Los  Angeles- 
Vo-i  ™ Cast  Iron  Pipe  &  Foundry  Co.,  $30.90  at  San  Pedro  and 
$31.70  and  $33.70  at  Los  Angeles. 

Ont.,  Lambeth — Contracts  for  water  system  awarded  as 
follows:  Contract  A  and  B  to  LONDON  FOUNDRY  CO.,  369 
F~T^ies  St"  Lond°n;  contract  C  and  D  to  EWALTER  EN- 
^iiX^,l^G  CO-  Middlemarch;  waterpipe  to  GARTSHORE- 
THOMSON  PIPE  CO.,  Stuart  St.,  West  Hamilton;  elevated 
steam  tank,  DES  MOINES  BRIDGE  &  IRON  CO.,  Pittsburgh, 
Penn.;  concrete  reservoir  to  E.  W.  KELLEY,  Lambeth. 

Ont.,  Mimico — See  item  under  "Sewers." 

SEWERS 
Proposed  AVork 

Mass.,  Fairhaven — Sewer  will  be  built  through  Rogers 
estate.    Estimated  cost,  $6,500. 

Mass.,  Haverhill — L.  C.  Lawton,  City  Engr.,  submitted  re- 
port estimating  cost  of  trunk  sewer  through  North  Ave. 
from  head  of  Marsh  Ave.  to  a  point  near  Snows  Brook  to 
Primrose  St.  at  $13,400. 

R.  I.,  Woonsocket — Bids  will  be  received  until  Nov  3  by 
Board  of  Aldermen  for  surface  water  drain  in  Carrineton 
Ave.  and  Maple  St.    Frank  H.  Mills,  City  Engr. 

Conn.,  Manchester — Appropriation  of  $12,000  made  for 
storm  water  sewers.  J.  Frank  Bowen,  South  Manchester, 
City  Engr. 

Conn.,  Wilson — Plans  being  considered  for  improving  sewer 
system.    Estimated  cost,  $12,000. 

.  ?•  Y„"  Canadaigua — Plans  being  prepared  by  L.  P.  Adams, 
Arch.,  Masonic  Temple  Bldg.,  Geneva,  for  sewage  disposal 
plant  between  Geneva  and  Canadaigua  for  Ontario  County 
Almshouse. 

N.  Y„  Greenwich — (Official) — Bids  will  be  received  until  2 
p.m.,  Nov.  1,  by  Board  of  Trustees  for  sewers  in  Elm  Ave 
Main  and  Bridge  St.     Charles  E.  Perry,  36  State  St.,  Albany, 
Engr.    Noted  Oct.  21.    (See  adv.) 

N.  Y.,  New  Rochelle — Board  of  Estimate  authorized  $7,500 
bond  issue  for  sewer  at  Upton  Park. 

N,  Y.,  Niagara  Falls — Board  of  Public  Works  recommended 
sewers  in  New  York  Ave.  from  Highland  Ave.  to  Sugar  St 
Estimated  cost,  $16,000. 

N.  Y.,  Yorktown — Bids  will  be  received  until  Nov  9  by 
State  Hospital  ■  Commission,  Capital,  Albany,  for  sewers  and 
sewage-disposal  plant  at  Mahansic  State  Hospital,  York- 
town.     Noted  Oct.  21. 

N.  J.,  Atlantic  Highlands — (Official) — Bids  will  be  received 
until  8  p.m.,  Nov.  3,  by  Mayor  and  Council  for  2  y2  miles  of 
8-  to  10-in.  sewer.  W.  T.  Franklin,  Borough  Clk.  H.  O.  Todd 
Borough  Engr.    Noted  Aug.  12.     (See  adv.) 

N.  J.,  Hoboken — Bids  will  soon  be  received  for  two-trunk 
sewerage  system.  Estimated  cost,  $500,000.  James  Fuertes. 
132  Nassau  St.,  New  York,  N.  Y.,  Engr. 

Penn.,  Allentown — C.  D.  Weirbach,  City  Engr.,  estimated 
cost  of  sewer  system  with  disposal  plant  on  Kline's  Island 
at  $1,318,250.    Noted  Sept.  9. 

Penn.,  Columbia — Election  will  be  held  Nov.  2  to  vote  on 
$100,000  bonds  for  sewer  system. 

Penn.,  Pittsburgh — Bids  will  be  received  until  Oct.  29  by 
City  Controller  for  sewers  in  portions  of  various  streets. 

Penn.,  Punxsutawney — Application  of  borough  for  sewer 
system  approved  by  State  Department  of  Health. 

Penn.,  Scranton — Samuel  G:  Dixon,  State  Comr.  of  Health 
has  plans  for  comprehensive  sewer  system.  Estimated  cost, 
$5,000,000. 

Penn., 

sewer. 


Waynesboro  —  City     Council    will     build  concrete 


Va.,  Hampton — Citizens  contemplate  bond  election  for  re- 
building sewer  system. 

Va.,  Waverly — Election  will  be  held  to  vote  on  $55,000 
bonds.  Part  of  proceeds  will  be  used  for  sewage-disposal 
plant. 

W.  Va.,  Ceredo — Election  will  be  held  Nov.  6  to  vote  on 
$55,000  bonds  for  sewer  system. 

Fla.,  Jacksonville — Bids  will  be  received  by  George  M. 
Powell,  Chn.,  until  Nov.  4,  to  furnish  and  place  about  40  piles 
with  c.-i.  cradle  and  removal  and  delivery  to  Citv  Property 
Yard  of  about  371-ft.  c.-i.  pipe,  also  for  484-ft.  of  8-in.  c.-i 
sewer  pipe. 

Fla.,  Miami — Bids  will  be  received  until  Nov.  4  by  B.  H. 
Klyce,  City  Engr.,  for  centrifugal  pumps  and  electric  motor 
for  sewage  pumping  station  at  Riverside.    Noted  Sept.  23. 

Fla.,  St.  Cloud — City  plans  to  install  sewer  system.  Fred 
B.  Kenney,  City  Clk. 

Ohio,  Findlay — (Official) — Sewer  on  Chamberlain  Hill  in 
South  Findlay  will  not  be  constructed.  Citv  Council  author- 
ized sewer  from  Pearl  St.  to  Edgar  Ave.  W.  K.  StrinefeUow, 
City  Engr.    Noted  Oct.  14. 
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Ohio,  Martins  Perry — Bids  will  be  received  about  next 
spring-  for  sanitary  sewer  system.  Estimated  cost,  $15,000. 
Carl  P.  Lash,  City  Engr. 

Ohio,  Toledo — County  Commissioners  voted  $60,000  bonds 
for  five  miles  of  sewer  in  Home  Acres,  West  Toledo. 

Ohio,  Vermilion — Bids  will  be  received  by  Lewis  Clattner, 
Villag-e  Clk.,  until  noon,  Nov.  IS,  for  sanitary  sewer  system 
and  sewage  disposal  plant.  Morris  Knowles,  2541  Oliver 
Bldg.,   Pittsburgh,  Penn.,   Consult.  Engr. 

Ohio,  Wellsville — Plans  being  prepared  by  J.  M.  George, 
City  Engr.,  for  brick  storm  sewer. 

Ind.,  Elwood — A.  D.  Moffet,  Engr.,  submitted  report  esti- 
mating cost  of  sewer  system  to  drain  business  section  at 
$14,000. 

Mich.,  Benton   Harbor — City   Council   will   build   sewer  in 
Parsons  St. 

Mich.,  Birmingham — Bonds  issued  for  sanitary  sewers. 

111.,  East  Moline — B.  Warner,  City  Engr.,  will  prepare  plans 
for  sewer  system. 

111.,  Grayville — Board  of  Local  Improvements  plans  sewer 
system.    Estimated  cost,  $22,016. 

111.,  AYatseka — Election  will  soon  be  held  to  vote  new 
sewer  system  and  improve  old  one.    Charles  E.  Blake,  Engr. 

Wis.,  <;reen  liar — Bids  will  be  received  until  10  a.m.,  Nov. 
4,  by  Committee  of  Sewers  and  Plumbing  of  Common  Council 
at  office  of  City  Clerk,  for  sewer  construction. 

Iowa.  Davenport — Press  reports  state  citizens  contemplate 
new  sewer  system. 

Iowa,   Marengo — City   plans   to   install   sewerage  system. 

Iowa,  Muscatine — (Official) — We  have  been  informed  that 
construction  work  on  sewer  in  Mad  Creek  district  will  not 
be  started  for  a  year.    C.  H.  Young,  City  Engr.    Noted  Oct.  7. 

Iowa,  Oakland — Bids  will  be  received  until  Nov.  23  by 
Elvin  W.  Wentz,  City  Clk.,  for  13,500  ft.  of  sewers.  Noted 
Oct.  7. 

Iowa,  Rinard — Surveys  being  made  for  sewer  system  and 
septic  tank. 

Minn.,  Wortliington— Citizens  voted  $30,000  bonds  for  im- 
proving and  extending  sewer  system. 

Kan.,  Anthony — Citizens  voted  in  favor  of  sewer  system. 

Kan.,  Iola — Plans  being  prepared  by  Theodore  Bartlett, 
City  Engr.,  for  extension  of  sewer  system. 

S.  D.,  Winner — Election  will  be  held  Nov.  1  to  vote  on  $10,- 
000  bonds  for  sewerage  system. 

TV.  I).,  Wahpeton — Bids  will  be  received  by  S.  H.  Murray, 
City  Audi-.,  until  7:30  p.m.,  Nov.  1,  for  extending  sewers  in 
District  Nos.  1  and  3. 

Mo.,  Odes.sa — Plans  being  prepared  by  Black  &  Veatch, 
Engr.,  507  Interstate  Bldg.,  Kansas  City,  Mo.,  for  sewer  sys- 
tem. 

Tex.,  Corsieana — City  voted  $20,000  bonds  for  sewer  im- 
provements.   Noted  Sept.  30. 

Tex.,  ftuanah — Proposition  being  considered  by  City  Coun- 
cil for  installation  of  sewer  system. 

Tex.,  San  Benito — (Official) — Bids  will  be  received  by  J, 
H.  Lyons,  Mayor,  and  City  Council,  until  noon.  Nov.  24,  for 
sanitary  sewage-disposal  plant.    Noted  Oct.  7  and  14. 

Tex.,  Sherman — Plans  being  prepared  by  Charles  Sayille, 
Engr.,  Dallas,  for  sewer  system  and  sewage-disposal  plant. 
Noted  Oct.  21. 

Tex.,  Uvalde — Plans  being  prepared  by  N.  Werenskiold, 
Consult,  Engr.,  Box  511,  Dallas,  for  sewage  disposal  plant. 
Noted  Oct.  14. 

TV.  M.,  Albuquerque — James  N.  Gladding,  City  Engr.,  pre- 
paring plans  for  pump  for  sewerage  pumping  station. 

Wash.,  Seattle — (Official) — Board  of  Public  Works  has 
postponed  final  action  for  outfall  sewer  in  Seaview  Ave.  for 
about  six  months.    Noted  Sept.  30. 

Ore.,  Portland — Plans  being  prepared  for  reconstructing 
wood  box  sewer  in  Mill  and  Water  St.    Estimated  cost,  $10,000. 

Calif.,  Auburn — Election  will  be  held  Nov.  16  to  vote  on 
$15,000  bonds  for  extending  sewer  system.    Noted  Sept.  23. 

Calif.,  San  Diego — Bids  will  be  received  for  completing 
Ocean  Beach  sewer  system. 

Calif.,  Santa  Monica — City  Engineer  submitted  report  to 
City  Council  estimating  cost  <>f  storm  sewer  system  at  $250,- 
000". 

<l»e.,  Ste.  Agathe  des  Monts — Quimet  &  Lesage,  7Gth  St. 
Gabriel  St..  Montreal,  prepared  plans  for  sewage  pumping 
plant.     Estimated  cost,  $125,000. 

Out.,  London — City  Council  contemplates  storm  sewer  on 
Grand  Ave. 

Out.,  Parry  Sound — Bids  being  received  by  A.  Murray, 
Town  Engr.,   for  sewer. 

•\lta.,  Edmonton — (Official) — We  have  been  informed  that 
election  will  not  be  held  to  vote  on  $250,000  bonds  for  sew- 
age-disposal plant  as  stated  in  our  issue  of  Sept.  30. 

Bids  In  and  Contracts  Awarded 
N.  Y„   Alhauv — Contract  awarded  to  R.     D.  WOOD.  Phila- 
delphia, Penn.,  at  $$0,000,  for  pumping  station  at  Tivoli  St.  for 
sewer  system. 

N.  Y.,  Newburg — Contract  awarded  to  CHARLES  SPINO, 
Newburg,  for  sewer  in  Grand  St. 

TV  V.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Rrank  Merindino,  556A  17th  St.,  Brooklyn,  low  bidder  at 
00',;  for  sewer  in  Kings  Highway  from  East  16th  St.  to  East 
17th  St. 


N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  awarded  to  W.  J.  FITZGERALD,  547  West  45th  St., 
New  York,  at  $10,492,  for  receiving  basins,  Nos.  1,  2,  3  and 
4.     Noted  Oct.  14. 

TV.  Y.,  IVew  Vork — (Borough  of  Queens)  —  (Official) — Con- 
tracts awarded  for  sewers  in  various  streets  as  follows:  (1) 
in  Hunters  Point  Ave.  to  J.  L.  SIGRETTO  CO.,  20  Curtis  Ave., 
Richmond  Hill,  at  $57,720;  (2)  Kimball  Ave.  to  GREEN  CON- 
TRACTING CO.,  292  Fifth  Ave.,  Brooklyn,  at  $22,847;  (3)  Herki- 
mer Ave  to  JAM  ICS  H.  JOHNSON,  Beekman  and  Cliff  St.,  New 
York  at  $15,755;  (4)  Smart  Ave.,  to  GREEN  CONTRACTING 
CO,  at  $5, SKI;  (8)  Willard  Ave.,  to  J.  L.  SIGGRETTO  CO.,  at 
$S.7S7.    Noted  Oct.  7. 

IV.  J.,  Eairview — Bids  were  received  for  sewers  in  Lincoln 
St  and  Wilker  St.  (low  bidders)  Bergen  Contracting  Co.,  $14,- 
984  and  Thomas  Cavannaugh,  $15,755.     Noted  Sept.  30. 

TV.  J.,  Glen  Gardner — Contract  for  additions  to  sewage-dis- 
posal plant  at  Sanitorium  for  Tuberculosis  Diseases  awarded 
to  NEW  YORK  SEWAGE  DISPOSAL  CO.,  New  York,  N.  Y., 
at  $15,727.     Noted  Sept.  23. 

IV.  J.,  Newark— Contracts  awarded  to  JOSEPH  CRESTONE, 
Montclaii.  for  storm  water  sewer  in  Park  Ave.  and  to  JAMES 
P.  BOYLAN,  Belleville,  for  sanitary  sewer. 

N.  .1.,  Seaside  Park — (Official) — Contract  for  sewers  and 
sewage  disposal  plant  awarded  to  CANTRELL  CONSTRUC- 
TION CO.,  21st  and  Sedgelv  Ave.,  Philadelphia,  Penn.,  at  $21,- 
S92.     Noted    Oct.  7. 

ST.  J.,  South  Boundbrook — Contract  for  sewer  system 
awarded  to  ALLEN  ENGINEERING  CO.,  Newark,  at  $2S,020. 
Noted  Sept.  30. 

Md.,  Haltimore — Contracts  for  sewer  construction  awarded 
as  follows:  Contract  No.  160,  District  No.  46.  to  M.  O'HERRON 
&  SONS  843  North  Howard  St..  Baltimore,  at  $41,600;  contract 
No  161  District  No.  46,  to  CONTINENTAL  CONTRACTING 
CO  1508  Linden  Ave..  Baltimore,  at  $32,500;  Contract  No.  159, 
District  No.  46,  to  BOYLE  &  LOHMULLER  CO.,  Calvert  Bldg., 
Baltimore,  at  $75,000. 

W.  Ya.,  Parkersburg — Contract  awarded  to  C.  KENNEDY 
&  SON,  Parkersburg,  at  $6,000,  for  sanitary  sewers  in  various 
streets.     Noted  Oct.  14. 

TV.  C,  llbemarle — Contract  for  sewer  system  awarded  to 
ACME  PLUMBING  CO.,  Charlotte,   at   $20,079.     Noted  Oct.  7. 

TV.  C,  Durham — Contract  for  sanitary  sewers,  manholes 
and  flush  tanks  awarded  to  BLANKENSHIP,  McCEELLAND 
&  MBNDENHALL,  Charlotte;  contract  for  pipe  to  CHATTA- 
NOOGA PIPE  CO.,  Chattanooga,  Tenn.     Noted  Oct.  14. 

Miss.,  Dlo — Contract  for  sewer  system  awarded  to  O.  C. 
EURE,  Hattiesburg,  at  about  $12,000. 

Tenn.,  Chattanooga — Contract  awarded  to  JOHN  NOLL,  SR.. 
Chattanooga,  at  $10,625,  for  extending  Broad  St.  sewer. 

Ohio,  Dayton — Contract  for  sewers  in  District  No.  6  award- 
ed to  WORTH  &  BLESSING,  at  $30,S3l).     Noted  Oct.  7. 

Ohio.  Hamilton  —  Contract  for  storm  sewer  awarded  to 
JOHN  H.  TRUNCK,  at  $4,266. 

Ind..  Indianapolis  —  Contracts  for  sewers  awarded  to 
AMERICAN  CONSTRUCTION  CO.,  at  $26,499.  for  sewer  in 
Michigan  St.  and  to  GEORGE  SOHAUER  &  SON,  at  $14,257, 
for   sewer   in    Germania   Ave.     Noted    Sept.  30. 

Mich..  Allegan — Contract  awarded  to  H.  A.  HOXTE,  Grand 
Rapids,  by  Board  of  Public  Works  for  noith  side  sewer. 

III.,  Marion — Contract  awarded  to  WILLTAMS  &  TOWN- 
SEND,  Marion,  at  $12,925,  for  sanitary  sewer  system. 

111.,  Salem — Contract  awarded  to  FRANK  MANULLA,  Niles. 
for  sanitary  sewer  system.     Noted  Sept.  2. 

Wis.,  Ashland — (Official) — All  bids  received  Oct.  14  for 
sewers  rejected.     W.  C.  Morris,  City  Clk.     Noted  Oct.  7. 

Wis.,  Mnnitowac — Contract  for  concrete  sewer  awarded  to 
A.  H.  PTTZ,  at  $5,3S8.    Noted  Oct.  21. 

Iowa,  Davenport — Contract  awarded  to  ADOLPH  KAHLES. 

for  sewers  in  Eastern  Ave. 

Iowa,  Elliott — (Official) — Contract  awarded  to  WILLTAM  S. 
DOLL,  Omaha,  Neb.,  at  $5,743,  for  sanitary  sewers.  Noted  Oct. 
14. 

Iowa.  Sioux  City — Contract  for  North  Morningside,  sewer 
svstem  awarded  to"  S.  T.  LEEDER,  at  about  $11,000.  Noted 
Sept.  29. 

Minn..  Cokato — Contract  for  sewer  system  awarded  to  IS- 
TRUP  X-  OLSON,  CITY  HALL,  Minneapolis,  at  $5,150.  Noted 
Sept.  23. 

.  Minn.,  St.  Paul — Contract  for  sanitary  sewer  system  award- 
ed to  O'Neil  Preston.  St.  Paul,  at  $24,645,  cancelled  as  no 
monev  is  available  in  sewer  maintenance  account  of  gen- 
eral fund.     Noted  Oct.  7. 

Mont..  White  Sulphur  Springs — Contract  awarded  to  J. 
KELLEY,  Judith  Gap.  at  $4,000,  for  sewer  work. 

Ore.,  Forest  (Jrove — Contract  for  sanitary  sewer  system 
awarded  to  ELLIOTT  CONTRACTING  CO.,  Portland,  at  $5S,- 
44S.    Noted  Oct.  21. 

Calif..  Compton — James  Kennedy,  Washington  Bldg.,  Los 
Angeles,  at  $42,462,  submitted  lowest  bid  for  sewer  system. 
Noted  Oct.  7. 

Calif.,  Sacramento — Contract  awarded  to  CONTRA  COSTA 
CONSTRUCTION  CO.,  at  $53,164,  for  sewer  system  through 
Blauth  tract. 

Calif.,  Stockton — Contract  for  storm  sewer  in  North,  East 
and  Madison  St.  awarded  to  A.  B.  MUNSON  &  SONS,  Stockton, 
at  $26,008. 

TV.  S.,  New  Glasgow — Contract  for  sewer  in  Trenton  Rd. 

awarded  to  CHTSHOLM  &  CO.,  New  Glasgow.  Noted  Sept. 
30. 

Out.,  Mimico— Contracts  awarded  to  HARVEY  STEWART 

&  CO.,  Nova  Scotia,  at  $64,493  water  and  sewer  systems  and 
pumping  station  and  to  F.  F.  FRYE,  Toronto,  at  $15,2.,3  for 
disposal  plant.     Noted  Aug.  12. 
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Out.,  New  Toronto — Contracts  awarded  to  HARVEY 
STEWART  &  CO.,  Nova  Scotia,  for  sewer  and  water  mains, 
at  |59,064  and  for  pumping  station,  $5,429,  to  P.  F.  PR  YE,  To- 
ronto, for  sewage  disposal  plant  at  $15,253  and  to  ONTARIO 
SEWER  PIPE  CO.,  Toronto,  for  pipe.     Noted  July  29. 

Out.,  Toronto — See  item  under  "Streets  and  Roads." 

Garbage 
Proposed  Work 

!V.  J.,  Glen  Ridge — City  Council  received  plans  for  garbage 
incinerator.     Estimated  cost,  $13,000. 

IV.  J.,  Nutley — Election  will  be  held  Nov.  2  to  vote  on 
bonds  for  garbage  incinerator.    Noted  Sept.  23. 

Minn.,  Duluth — Plans  being  prepared  for  garbage  inciner- 
ator. Estimated  cost,  $50,000.  James  A.  Farrell,  Comr.  of 
Pub.  Wks.    Noted  Oct.  21. 

Mo.,  Kansas  City — Council  contemplates  garbage  inciner- 
ator.    Estimated  cost,  $400,000. 

Bids  In  and  Contraets  Awarded 

N.  J.,  Newark — Bids  received  Oct.  21  by  Board  of  Street 
and  Water  Commissioners  for  collecting  and  disposing  of 
refuse  for  five  years  as  follows:  Newark  Paving  Co.,  New- 
ark. $898,200;  Henry  Van  der  Roest,  Newark,  $1,298,250,  and 
J.  T.  Shanley,  Newark,  $1,195,000.    Noted  Oct.  14. 

STREETS  AND  ROADS 
Proposed  Work 

N.  Y.,  Albany — (Official) — Bids  will  be  received  until  1  p.m., 
Nov.  11,  by  Edwin  Dulley,  Comr.  State  Highways,  for  road 
work  in  various  counties.     (See  adv.) 

N.  Y.,  Hudson — Bonds  for  $29,000  for  streets  voted. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Bids  will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Room  2, 
Borough  Hall,  until  11  a.m.,  Nov.  4,  for  repairing  sidewalks 
on  various  streets. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Room  2032,  Municipal  Bldg.,  until  2  p.m.,  Nov.  5,  for  regulat- 
ing and  repaving  various  streets  and  avenues  of  the  bor- 
ough. 

N.  J.,  Camden — Board  of  Chosen  Freeholders  of  Camden 
County  plans  to  repave  Camden-Moorestown  Turnpike  be- 
tween 34th  and  37th  St. 

N.  J.,  Huckensack — Bids  will  be  received  bv  Board  of 
Chosen  Freeholders  of  Bergen  County  until  Oct.  29  for  paving 
portions  of  Essex  St. 

N.  J.,  New  Bruuswiek — (Official) — Bids  will  be  received 
until  10  a.m.,  Nov.  9,  by  Asher  Atkinson,  City  Engr.,  for 
paving  seven  streets  with  brick,  asphalt  block  or  warrenite. 

N.  J.,  Newton — Bids  will  be  received  by  Board  of  Chosen 
Freeholders  of  Sussex  County  until  Nov.  il  for  improving  a 
number  of  macadam  roads.     Noted  Oct.  21. 

Penn.,  AUentown — (Official) — We  have  been  informed  that 
the  city  will  not  receive  bids  for  paving  Howard  and  Tenth 
St.  as  stated  in  our  issue  of  Oct.  14.  C.  D.  Weirbach,  City 
Engr. 

Penn.,  Pittsburgh — Bids  will  be  received  by  County  Con- 
troller until  10  a.m.,  Oct.  29,  for  improving  Beattv,  Clinton  and 
Frankfort  Rd. 

Mil.,  Baltimore — Bids  will  be  received  by  County  Clerk 
until  Nov.  3  for  grading  5.21  miles  of  road  between  H.  D.  Gib- 
sons and  E.  K.  Jesses  and  2.93  miles  between  Castle  Run  and 
Top  Copper  Ridge.  H.  P.  Coleman,  Richmond,  State  High- 
way Comr. 

Va.,  Norfolk — (Official) — Bids  will  be  received  until  1  p.m., 
Nov.  4,  by  Board  of  Control  for  paving  work  on  Granby  St. 
W.  H.  Taylor.  Jr.,  City  Engr.    (See  adv.) 

W.  Va.,  Wellsburg — Election  will  be  held  about  Jan.  1  in 
Brooke  County  to  vote  on  $600,000  bonds  for  roads. 

W.  Va.,  Wheeling — Bids  will  soon  be  received  for  paving 
13th  Ave.  from  Fifth  to  Sixth  St.,  E.,  Fifth  St.  from  13th  Ave 
to  North  Blvd.,  alley  between  Artisan-  Ave.  Fourth,  19th  and 
20th  St.,  11th  Ave.  between  Shelton  Ave.  and  16th  St,  9th  S* 
from  11th  to  13th  Ave. 

N.  C,  Bryson  City — Bids  will  be  received  until  Nov.  1  by 
T.  M.  Howerton,  Engr.,  for  grading  about  6.5  miles  along 
Creek  to  Almond  and  nine  miles  of  highway  from  Swain  to 
Macon  county  line. 

N.  C,  Franklin — Election  will  be  held  Nov.  16  in  Macon 
County,  Cowee  Township,  to  vote  on  $15,000  bonds  for  improv- 
ing a  number  of  roads. 

N.  C,  Kiiia — Election  will  be  held  Nov.  16  in  Yadkin  Town- 
ship to  vote  on  bonds  for  road  construction. 

N.  C,  Shelby — Citizens  voted  $30,000  bonds  for  road  work 
in  Cleveland  County.    Noted  Sept.  23. 

Pla.,  Ft.  Myers — Citizens  of  Lee  County  voted  $350,000 
bonds  for  portion  of  Tamiami  Trail  from  Ft.  Myers  to  Dade 
county  line. 

Fla.,  Ft.  Pieree — Bids  will  be  received  until  Nov.  2  by 
Commissioners  of  St.  Lucie  County  for  hardsurfacing  Fells- 
mere-Sebastian  Rd.    J.  E.  Fultz,  County  Clk.    Noted  Oct.  21. 

Fla.,  Tavares — Bids  will  be  received  until  Nov.  1  by  J.  H 
Compton,  Chn.,  Comrs.  of  Lake  Countv,  for  2%  miles  of  road- 
way in  connection  with  fill  and  bridge  across  marsh  at 
Clermont. 

Fla.,  Titusville — Bids  will  be  received  until  Nov.  9  by 
Commissioners  of  Brevard  County  for  about  68  miles  of  road. 
Estimated  cost,  $150,000.     S.  A.  Osteen,  Chn. 


Miss..  Greenwood — Citizens  voted  $7,500  bonds  to  pave  Car- 
rollton  Ave.  from  Yazoo  &  Mississippi  Valley  R.R.  to  cor- 
porate limits. 

Miss.,  Kosciusko — Bids  will  be  received  until  Nov.  1  bj 
J.  H.  Oliver,  Clk.,  County  Bd.  of  Supervs.  for  sale  of  $50,<"iii 
bonds  for  roads  in  District  No.  1. 

La.,  Mouroe — Bids  will  be  received  by  H.  D.  Apgar,  Mayor, 
until  Nov.  5,  for  approximately  37,000  sq.yd.  gravel  with  tarvia 
top  and  24,800  ft.  of  curb  and  gutter. 

Tenn.,  Chattanooga — Engineering  Department  of  Hamilton 
County  preparing  estimates  as  to  cost  of  constructing  approxi - 
mately  two  miles  of  concrete  roadway  on  Chattanooga- 
Graysville  pike  and  Chattanoogo-Dayton  pike. 

Tenn.,  Kingston — Bonds  for  $32,000  voted  for  roads  and 
pike  in  Fifth  District  between  Kingston-Rock  wood  pike  and 
Hood's  Landing. 

Ky.,  Ilellevue — (Newport  post  office) — Election  will  be  held 
Nov.  2  to  vote  on  $23,000  bonds  to  improve  Taylor  Ave.  from 
Fairfield  to  Grandview  Ave.     Noted  Oct.  21. 

Ky.,  Morganneld — Contract  will  soon  be  awarded  for  con- 
structing Uniontown  and  Boxville  Rds. 

Ohio,  Cincinnati — Frank  Krug,  City  Engr.,  submitted  re- 
port to  City  Council  estimating  cost  of  improving  various 
streets  as  follows:  Marshall  Ave.  from  Spring  Grove  to  Cole- 
rain  Ave.,  granite,  $9,423:  Selim  Ave.  from  Westwood  to  Iionell 
Ave.,  bituminous  macadam,  $21,461;  brick,  $28,241,  granite. 
$38,281;  Colerain  Ave.  from  Rank  to  York  St.,  and  fi-in.  water 
main  asphalt,  $11,084,   bitulithic,  $11,174. 

Ohio,  Granville — (Official) — Bids  will  be  received  by  Roe  E. 
Morrow,  Village  Clk.,  until  noon,  Oct.  28,  for  draining,  curb- 
ing and  paving  Broadway  St.  from  east  corporation  line  to 
west  corporation  line.     (See  adv.) 

Ohio,  Newark — Bids  will  be  received  by  W.  C.  Christian. 
Dir.  of  Pub.  Set.,  until  noon,  Oct.  29,  for  paving  roadway  of 
Park  Ave.  and  resurfacing  Hudson  Ave. 

Ohio,  Znnesville — (Official) — Election  will  be  held  Nov.  2 
to  vote  on  $22,250  bonds  for  paving.    Noted  Oct.  14. 

Ind.,  Bloomfleld — Bids  will  be  received  bv  Commissioners 
of  Greene  County  until  2  p.m.,  Nov.  2,  for  macadamized  road 
in  Fairplay  Township.    G.  E.  Kidd,  Audr. 

Ind.,  BloomiiiK'ton — Bids  will  be  received  by  Commissioners 
of  Monroe  County  until  2  p.m.,  Nov.  2,  for  roads  in  Van  Buren 
and  Washington  Townships.    W.  F.  Kinser,  Audr. 

Ind.,  Danville — Bids  will  be  received  bv  Commissioners  of 
Hendricks  County  until  10:30  a.m.,  Nov.  5,  for  roads  in  Center 
and  Middle  Townships.    L.  W.  Borders,  Audr.    Noted  Sept.  9. 

Ind.,  Delphi — Bids  will  be  received  bv  Commissioners  of 
Carroll  County  until  12  a.m.,  Nov.  2,  for  constructing  roads  in 
Jefferson,  Deer  Creek,  Monroe  and  Rock  Creek  Townships.  M. 
G.  Haun,  Audr.    Noted  Sept.  9. 

Ind.,  Evansville — Bids  will  be  received  bv  Commissioners 
of  Vanderburgh  County  until  10  a.m.,  Nov.  4,  for  macadam 
road  in  Pigeon  Township.     C.  P.  Beard,  Audr. 

Ind.,  Ft.  Wayne — Bids  being  received  for  paving  Rudisill 
Ave.  from  Calhoun  St.  to  Broadway. 

Ind.,  Fowler — Bids  will  be  received  until  1  p.m.,  Nov.  1,  by 
Commissioners  of  Benton  County,  for  road  in  Balboa  Town- 
ship.    W.  Mankey,  Audr. 

Ind.,  Goshen — Bids  will  be  received  until  2  p.m..  Nov.  1,  by 
Commissioners  of  Elkhart  County,  for  concrete  road  in  Har- 
rison Township.  John  W.  Brown,  Audr.  Noted  Sept.  16  and 
Oct.  14. 

Ind.,  Greencastle — Bids  will  be  received  until  2  p.m.,  Nov.  1, 
by  Commissioners  of  Putnam  County,  for  macadam  road  in 
Greencastle  Township. 

Ind.,  Greensburjt — Bids  will  be  received  by  Commissioners 
of  Decatur  County,  until  1  p.m.,  Nov.  1,  for  road  in  Wash- 
ington Township.    L.  W.  Sands,  Audr. 

Ind.,  Indianapolis — Board  of  Public  Works  plans  to  pave 
South  Capitol  Ave.  between  Merrill  and  McCarty  St.  Esti- 
mated cost,  $10,694. 

Ind.,  Martinsville — Bids  will  be  received  until  12  a.m.,  Nov. 
2,  by  Commissioners  of  Morgan  County  for  road  in  Brown 
Township.    S.  Watson,  Audr. 

Ind.,  Muneie — Bids  will  be  received  by  F.  M.  Williams, 
Audr.,  Comrs.  of  Delaware  County,  until  10  a.m.,  Nov.  3,  for 
two  loads  in  Liberty  Township. 

Ind.,  New  Albany — Bids  will  be  received  until  10  a.m.,  Nov. 
11,  by  Commissioners  of  Floyd  County  for  constructing  10,200- 
ft.  of  road  in  New  Albany  Township. 

Ind.,  Noblesville — Bids  will  be  received  by  Commissioners 
of  Hamilton  County  until  10  a.m.,  Nov.  2,  for  constructing 
roads  in  Fall  Creek,  Wayne,  Washington  and  Noblesville 
Townships.    W.  O.  Horton,  Audr. 

Ind.,  Peru — Bids  will  be  received  by  Commissioners  of 
Miami  Countv  until  12  a.m.,  Nov.  8,  for  concrete  road  in  Peru 
Township.     F.   K.   McElheny,  Audr. 

Ind.,  Petersburjj — Bids  will  be  received  until  2  p.m.,  Nov. 
2,  by  Commissioners  of  Pike  County,  for  rock  road  in  Jefferson 
Township.     John  D.  Gray,  Audr. 

Ind.,  Plymouth — Bids  will  be  received  until  1:30  p.m.,  Nov. 
2,  by  Commissioners  of  Marshall  County,  for  three  roads  in 
German   Township.     G.   F.   McCoy,  Audr. 

Ind.,  Shelbyville — Bids  will  be  received  until  10  a.m.,  Nov.  3, 
by  F.  W.  Fagel,  Audr.,  Comrs.  of  Shelby  County,  for  two  roads 
in  Washington  Township. 

Mich.,  Houghton — County  Board  of  Supervisors  will  ask  for 
an  appropriation  of  approximately  $100,000  for  roads  in  1916. 

Mich.,  Reeman — Citizens  voted  $35,000  bonds  for  gravel 
road  in  Sheridan  Township. 

111..  Des  Plnines — Bids  will  be  received  about  Nov.  1  by 
John  A.  Bell,  City  Clk.,  for  4,500  sq.vd.  of  concrete  pavement. 
Noted  Oct.  14. 
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111.,  Springfield — (Official) — Bids  will  be  received  at  office 
of  State  Highway  Commission  until  11  a.m.,  Nov.  3,  for 
approximately  4,140  ft.  of  State  Aid  Highway  in  Sangamon 
County.     Estimated  cost,  $14,460. 

Kan.,  Marysville — Bids  will  be  received  by  R.  F.  Gallup, 
County  Engr.,  until  noon,  Nov.  4,  for  grading  %  mile  of  road. 

Kan.,  Pittsburg- — Citizens  contemplate  rock  road  between 
Pittsburg  and  Kansas  City. 

Kan.,  Topeka — Contract  will  be  awarded  about  next  spring 
for  paving  Kent  Rd.  Work  includes  about  23,000  sq.yd.  of 
pavement  and  curbing.    Walter  J.  Arnold,  County  Engr. 

Mo.,  Bolivar — Election  will  be  held  Nov.  2  in  Polk  County, 
Humasville  Special  Eight  Mill  Road  District,  to  vote  on 
$30,000  bonds  for   road  improvements. 

Mo..  Higgin.sville — Contract  will  soon  be  awarded  for  about 
eight  blocks  of  vertical  fiber  brick  pavement  on  concrete 
base  and  1%  miles  curb  and  gutter. 

Mo.,  Jefferson  City — (Official) — Election  will  be  held  Nov. 
9  to  vote  on  $100,000  bonds  for  roads.    Noted  Sept.  2  and  Oct.  7. 

Mo.,  Kansas  City — Property  owners  contemplate  reducing 
grade  on  Main  St.  Estimated  cost  between  $150,000  and  $200,- 
000.    Curtis  Hill,  City  Engr. 

Mo.,  Pittsville — Citizens  contemplate  rock  road  across 
Johnson  County. 

Mo.,  Springfield — All  bids  received  for  nine  miles  of  roads 
in  Ingram  Special  Road  District  rejected.  New  bids  will  be 
received.    Estimated  cost,  $20,000. 

Tex.,  Batesville — (Official) — Citizens  voted  $15,000  bonds 
for  road  improvements  in  Zavalla  County.    Noted  Oct.  7. 

Tex.,  Beaumont — Bids  will  be  received  about  Nov.  19  for 
11  miles  of  road  between  Hardin,  Liberty  and  Jefferson  Coun- 
ties. 

Tex.,  Helton — Road  bonds  for  $250,000  for  roads  in  Bell 
County  Road  District  No.  10  approved  by  Attorney  General, 
Austin. 

Tex.,  Columbus  —  Report  has  been  submitted  estimating 
cost  of  49  miles  of  gravel  road  between  Houston  and  San  An- 
tonia  at  $100,000. 

Tex.,  Corsicana — Citizens  voted  $80,000  bonds  for  street 
improvements.    Noted  Sept.  23. 

Tex.,  Dallas  —  Bryan  Parkway  will  be  paved  between 
Greenville  Rd.  and  Munger  Blvd. 

Tex.,  El  Paso — Citizens  of  El  Paso  County  voted  $300,000 
bonds  for  road  work.    Noted  Sept.  23. 

Tex.,  Orange — Election  will  be  held  Nov.  20  in  Precinct  No. 
4  to  vote  on  $50,000  bonds  for  roads  and  bridges. 

Tex.,  Busk — Election  will  be  held  Nov.  16  in  Cherokee 
County  Road  District  No.  1  to  vote  on  $150,000  bonds  for  road 
construction. 

Okla.,  Clinton — City  has  postponed  paving  Frisco  Ave.  in- 
definitely.   Noted  Oct.  7. 

Okla.,  Okmulgee — City  Commissioners  plan  an  expenditure 
of  about  $50,000  for  paving  South  Morton  Ave.,  South  Okmul- 
gee and  South  Alabama  St. 

Idaho,  Lewiston — Citizens  of  Nez  Prece  County,  Road  Dis- 
trict Nos.  3  and  26  voted  to  construct  road  from  Lewiston 
to  Washington  State  line,  about  11  miles. 

Wash.,  Aberdeen — City  Council  plans  an  expenditure  Of 
about  $16,000  for  improving  Curtis  St. 

Wash.,  Co<iuille — Contract  will  soon  be  awarded  for  Coos 
Bay-Coquille  Rd.     Estimated  cost,  $35,000. 

Wash.,  Seattle — Commissioners  of  King  County  will  soon 
award  contract  for  grading  and  graveling  1%  miles  of  high- 
way east  of  Enumclaw  to  connect  with  McClellan  Pass  High- 
way and  for  two  miles  of  highway  between  Newport  and 
Hazelwood. 

Wash.,  Spokane — County  Commissioners  will  soon  award 
contract  for  35  miles  of  roads. 

Ore.,  Portland — Plans  being  considered  for  extending  Wil- 
liam Ave.  from  connection  with  railway  bridge  and  Broadway 
Bridge  to  Interstate  Bridge.     Estimated  cost,  $70,000. 

Ore.,  Salem — State  Highway  Commission  has  appropriated 
$175,000  for  improving  highways  in  Wasco,  Crook,  Columbia 
and  Jackson  Counties. 

Calif.,  Arcadia — Bids  will  be  received  bv  George  E.  Grimes, 
City  Clk.,  until  Nov.  4,  for  about  16  miles  of  oiled  macadam 
Roadway  and   10,000-ft.   of  concrete  curb  and  gutter.  Noted 

Calif.,  Bakersfield — Bids  will  be  received  bv  County  Board 
of  Supervisors  until  Nov.  1  for  paving  one  mile  of  Brundage 
Lane  and  three  miles  of  Bellview  Rd. 

Ont.,  Ottawa — An  expenditure  of  $600,000  planned  for  ma- 
cadam highway  to  St.  Lawrence  River,  the  cost  to  be  borne  by 
the  city,  government  and  towns  and  villages  through  which 
it  will  pass. 

Ont.,  York — Bids  will  soon  be  received  for  paving  Lauder 
and  Glenholme  Ave.  Estimated  cost,  $S,000.  F.  Barber,  57 
Adelaide  St.,  E.,  Toronto,  Engr. 

Alta.,  Beverly — By-law  will  be  voted  on  Nov.  6  to  provide 
..10,000  for  clearing  and  grading  streets. 

Bids  In  and  Contracts  Awarded 
Mass.,  Boston — Bids  were  received  bv  State  Highway  Com- 
mission for  asphalt  macadam  road  in  Grafton  and  '  Upton 
rs  follows:  Perini  Construction  Co.,  Ashland,  $4S,103-  Charles 
!3.  Home,  Millbury,  $50,056;  Alco  Contracting  Co.,  Boston 
?54,471. 

Mass.,  Taunton — (Official) — City  will  pave  a  number  of 
streets  by  day  labor.    Estimated  cost,  $14,300.    Noted  Oct.  14. 

N.  Y.,  Herkimer — Lowest  bid  received  for  road  from  Eagle 
Pay  to  Big  Moose  was  that  of  B.  F.  S.  Co.,  Herkimer,  at  $48,- 

N.  Y.,  New  York — (Official)  —  (Borough  of  Bronx) — Con- 
tracts for  paving  awarded  as  follows:  Powell  Ave.  from  Tre- 
mont  to  Zerega  Ave.  to  BURNSIDE  CONTRACTING  CO.,  at 


$12,105;  Walker  Ave.  from  intersection  of  Westchester  Ave 
and  former  Main  St.  to  easterly  terminus  of  land  acquired 
for  West  Farms  Rd.  to  Eastern  Blvd.,  to  ANABEL  CON- 
STRUCTION CO.,  at  $76,333;  Rosedale  Ave.  and  Kingsbridee 
Terrace  to  MUNICIPAL  ASPHALT  CO.,  at  $5,124  and  $4,323 
respectively.     Noted  Oct.  21. 

^■J"  J*ew  York — (Borough  of  Brooklyn — (Official) — Low- 
est bids  for  improving  Bridge  St.  from  Sands  to  Nassau  St. 
and  regulating,  grading,  curbing  and  laving  sidewalks  cn 
Ditmas  Ave.  from  East  87th  St.  to  Ralph  Ave.,  Ralph  Ave 
from  northeasterly  side  of  85th  St.  to  Old  Canarsie  Ave.  and 
East  83rrl  St.  from  Ditmas  Ave.  to  Old  Canarsie  Ave.  submitted 
by  Charles  A.   Myers  Construction  Co.,  at   $6,804   and   M.  T. 

T  "'.X"  New.  York— (Borough  of  Manhattan)  — (Official)  — 
Low  bids  received  Oct.  19  for  improving  various  streets  and 
avenues  of  the  city  were  as  follows:  27th  St.  from  Lexington 
to  Madison  Aye.  39th  St.  from  Park  Ave.  to  Broadway  and 
from  8th  to  11th  Ave.,  65th  and  66th  St.  from  Amsterdam 
to  West  End  Ave.,  Aztec  Asphalt  Co.,  Inc.,  90  West  St  New 
York,  at  $7,084,  $36,686  and  $12,663  respectively;  95th  St"  from 
Madison  to  Fifth  Ave.,  Cleveland  Trinidad  Paving  Co  Flush- 
ing NY.,  at  $3,563;  35th  St.  from  West  Side  of  Madison  Ave. 
^?.?a<?t  SJde  of  Slxtn  Ave.,  37th  St.  from  First  to  Second  Ave., 
38th  St.  from  Madison  to  Sixth  Ave.,  Sicilian  Asphalt  Paving 
Co.,  41  Park  Row,  New  York,  at  $9,076,  $5,598  and  $9,816 
respectively;  124th  St.  from  First  to  Third  Ave.,  Columbus 
Ave.  from  84th  to  96th  St.,  Barber  Asphalt  Paving  Co  Wool- 
?£-ori£,  B!dg-  i^ew  York-  at  $9,776  and  $36,319  respectively 
Eighth  Ave.  from  119th  to  125th  St.  and  from  Seventh  to 
Eighth  Ave.,  Asphalt  Construction  Co.,  298  Broadway  New 
York,  at  $50,767;  Perry  St.  from  Greenwich  to  West  St"  W  J 
Fitzgerald,  547  West  45th  St.,  at  $9,509;  179th  St.  from  "North- 
ern to  New  Haven  Ave.,  Barber  Asphalt  Paving  Co.,  Wool- 
worth  Bldg.,  New  York,  at  $2,579.    Noted  Oct.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  regulating  and  repaying  East  18th  St  from 
Broadway  to  Fourth  Ave.  awarded  to  W.  J.  FITZGERALD  547 
West  45th  St.,  New  York,  at  $5,412.    Noted  Oct.  21. 

N.  Y.,  New  York— (Borough  of  Queens)  —  (Official) — Low 
bids  received  Oct.  5  for  improving  Jerome  Ave.  from  Boyd  to 
Greenwood  Ave.  and  South  Ave.  from  New  York  Ave  to 
Rockaway  Turnpike  were  from  William  T.  Maxwell  and  Peace 
Bros.,  for  furnishing  and  delivering  200,000  gal.  of  road  oil 
from  Warner-Quinlan  Asphalt  Co.    Noted  Sept.  30. 

JV.  J.,  Newark — Contract  for  paving  North  Sixth  St.  award- 
ed to  GLENFIELD  CONSTRUCTION  CO.,  at  $8,332.  Noted 
Sept.  23  and  Oct.  14. 

N.  J.,  Newark — Contract  for  improving  Essex  Ave.  from 
Summit  to  Warren  St.  awarded  to  W.  T.  CHRITCHFI ELD 
Jersey  City,  at  $23,S50.    Noted  Sept.  30  and  Oct.  14. 

«*•>  Newark — Contract  for  paving  Lyons  Ave.  awarded  to 
NORTHERN  CONSTRUCTION  CO.,  Newark,  at  $62,970. 

Del.,  Wilmington — Contract  for  stone  road  on  Kennett  Pike 
awarded  to  I.  J.  HOLLINGS  WORTH,  Elsmere,  at  $17,493 
Noted  Oct.  7. 

Mil.,  Salisbury — Contract  for  two  miles  of  State-Aid  high- 
way upon  or  along  Salisbury- Anderson's  Hill  Rd.  awarded  to 
JUNIATA  CO.,  410  Empire  Bldg.,  Philadelphia,  Penn.,  at  $13,- 
035.     Noted  Oct.  7. 

W.  Va.,  Adamston — (Official) — Contract  for  grading,  paving 
and  curbing  Pike  St.  awarded  to  SISLER  &  MORSE,  Marietta, 
Ohio.    Noted  Oct.  14. 

W.  Va.,  Moundsville — Contract  for  improving  Grant  Ave. 
and  Fourth  St.  awarded  to  STRINGER  &  SPRINGER,  Wheel- 
ing at  about  $7,000.    Noted  Oct.  7. 

Tcnn.,  Blountville — Contract  for  grading,  draining  and 
macadamizing  roads  awarded  to  PATTON  BROS.,  Bluff  City. 

Ky.,  Newport — (Official) — Contract  for  paving  Tenth  St. 
awarded  to  SCHOOLFIELD  &  JONES,  Newport,  at  $9,478. 
Noted  Oct.  14. 

Ky.,  Williamsburg — Contract  for  xoad  from  Williamsburg 

to  McCreary  County  line,  about  12  miles,  awarded  to  A.  CAR- 
SON, Knoxville,  Tenn. 

Ohio,  Bexley — Contract  for  paving  Main  St.  awarded  to 
GEORGE  H.  HEFFNER  &  SON,  Celina,  at  $37,375. 

Ohio,  Cincinnati — (Official) — Contract  for  improving  West 
Sixth  St.  awarded  to  HENKEL  &  SULLIVAN,  Cincinnati,  at 
$80,91S.    Noted  Oct.  7. 

Ohio,  Cincinnati — (Official) — Contract  for  improving  Wayne 
Ave.  from  Stewart  Ave.  to  Martin  Rd.,  Springfield  Township 
awarded  to  PAUL  MENGER.  Cincinnati,  at  $6,770.  Noted 
Sept.  30. 

Ohio,  Columbus — Lowest  bids  received  by  County  Commis- 
sioners for  improving  various  roads  were  as  follows:  Frantz 
Rd.  in  Washington  Township,  R.  W.  McCoy,  Columbus,  at 
$5,971;  McCoy  Rd.,  Perrv  Township,  J.  M.  Snouffer,  Columbus, 
at  $10,311;  Miller  Rd.,  Perry  Township,  Wilson  Contracting 
Co.,  Newark,  at  $5,028;  Ryan  Ave.,  Franklin  Township,  High- 
way Contracting  Co.,  Columbus,  at  $5,275;  Cambridge  Rd  . 
Perry  Township,  Wilson  Construction  Co.,  at  $8,350.  Noted 
Sept.  23. 

Ohio,  Toledo — Contract  for  repaving  Ontario  St.  awarded  to 
H.  P.  STREICHER  CO.,  at  $30,186. 

Ind.,  Bedford — Contract  for  Bedford-Oolitic  Rd.  and  con- 
crete bridge  across  Salt  Creek  awarded  to  EWING  SHIELDS. 
Seymour,  at  $61,916. 

Ind.,  La  Porte — Contract  for  Schultz  Rd.  in  Dewev  Town- 
ship awarded  to  LOUIS  MARTINE,  at  $12,424. 

Ind.,  Vincennes — Contract  for  two  roads  awarded  to  W.  E. 
RUBLE  and  K.  JESSE  WILLIAMS,  at  $4,200  and  $2,190  re- 
spectively. 

Ind.,  Vincennes — Contract  for  W.  C.  Secrest  gravel  road 
awarded  to  W.  L.  ENSLEY,  at  $8,114. 

Ind.,  Winamac — Contract  for  gravel  road  awarded  to  JOHN 
W.  BLAIR,  Winamac,  at  $8,265. 

111.,  Alton — Contract  for  paving  Summit,  Mill  and  West 
Fourth  St.  awarded  to  M.  BURKE.  Alton,  at  $17,493 
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Minn.,  Hibbing — Contract  for  Malmquist  Rd.  awarded  to  G. 
MALMQUIST. 

Minn.,  Little  Falls — Contract  for  repairing  road  along  line 
between  Little  Falls  and  Belle  Prairie  awarded  to  C.  A. 
MATHEWSON. 

Minn.,  Thief  River  Falls — (Official) — Contract  for  gravel- 
ing State  Rd.  No.  1  awarded  to  M.  BANUT  &  CO.,  St.  Cloud,  at 
$8,169.     Noted  Oct.  14. 

Kan.,  Concordia — Contract  for  40,000  sq.ft.  of  sidewalks 
awarded  to  FRANCOUBR  BROS. 

Mo.,  Kansas  City — Contract  for  paving  West  14th  St. 
awarded  to  J.  E.  WELSH,  1122  East  Gillham  St.,  Kansas  Citv, 
at  $5,358;  South  Woodland  Ave.  to  WILLIAM  HARTE,  311 
Midland  Bldg.,  Kansas  City,  at  $6,646. 

Mo.,  St.  Joseph — Contract  for  paving  11th  St.  from  Powell 
to  Grand  Ave.  awarded  to  YOUNG  BROS.  CONSTRUCTION 
CO.,  at  $15,662. 

Ark.,  Conway — Contract  for  approximately  13,000  sq.yd.  of 
paving  in  District  No.  4  awarded  to  McCULLOCH  &  HALTER, 
Conway,  at  89c.  per  sq.yd. 

Tex.,  Marshall — Contract  for  paving  East  Houston  Ave. 
from  Lafayette  to  Albert  St.  awarded  to  B.  HAHN  CONSTRUC- 
TION CO.,  Dallas. 

Tex.,  Terrell — Contract  for  12,000  yd.  rock  asphalt  paving 
awarded  to  B.  HAHN  CONSTRUCTION  CO.,  Paris.  H.  T. 
Brewster,  Terrell,  Engr. 

Idaho,  Boise — (Official) — Contract  for  seven  miles  of  Idaho- 
Pacific  State  Highway  awarded  to  WHITTET  &  RELYEA, 
New  Plymouth,  at  $6,000.    Noted  Oct.  7. 

Wash.,  Olympia — W.  G.  Mulligan  Co.,  Spokane,  at  $21,120, 
submitted  lowest  bid  for  seven  miles  of  highway  from  Col- 
fax to  Rosalia,  Whitman  County,  and  General  Construction 
Co.,  Spokane,  at  $13,243,  low  bidder  for  road  on  Inland  Em-, 
pire  highway  in  Walla  Walla  and  Columbia  Counties  be- 
tween Waitesburg  and  Dayton. 

Calif.,  Arcadia — (Official) — All  bids  received  Oct.  7  for  16 
miles  of  oiled  macadam  road  and  10,000-ft.  concrete  curb  and 
gutter  rejected.    Noted  Sept.  30  and  Oct.  21. 

Calif.,  Los  Angeles — Contract  for  improving  Fourth  St. 
from  Boyle  Ave.  to  Fresno  St.  awarded  to  FAIRCHILD -GIL- 
MORE -WILTON  CO.,  at  $50,675. 

Calif.,  Sacramento — Contract  for  Hood -Franklin  highway 
awarded  to  CLARK  &  HENERY,  Stockton,  at  $26,000.  Noted 
Sept.  23. 

Calif.,  Santa  Ana — Contract  for  improving  Garden  Grove 
Rd.  awarded  to  O.  &  C.  CONSTRUCTION  CO.,  at  $9,400. 

Ont.,  Toronto — Contracts  for  paving  and  sewer  construc- 
tion awarded  as  follows:  Paving  Main  St.  to  GODSON  CON- 
TRACTING CO.,  at  $20,572;  Quebec,  Bridgman  and  Wells  St 
to  CONSTRUCTING  &  PAVING  CO.,  at  $23,312  and  $5,641 
respectively;  Alberta  and  Bridgman  St.  and  Goldsmith  Drive 
to  R.  C.  HARRIS,  COMR.  OF  WKS.,  at  $38,392;  Pelham  St.  to 
BRAYLEY  &  NICHOLSON,  at  $6,831;  Alton  St.  and  Grace  Ter- 
race to  WARREN  BITUMINOUS  PAVING  CO.,  at  $30,696;  sew- 
ers on  Chambers  and  Howick  St.  to  LONGO  &  GENTILE,  at 
$1,580;  Lansdowne  Ave.  to  J.  MAGUIRE,  at  $1,869;  Silver- 
thorne  and  Turnberry  St.  to  R.  C.  HARRIS,  at  $4,638. 

INDUSTRIAL,  WOKKS 
Proposed  Work 

Mass.,  Boston — Vacuum  Fumigating  Co.  will  build  fumi- 
gating plant  to  fumigate  foreign  cotton. 

Mass.,  Brockton  —  George  E.  Keith  Shoe  Co.  will  build 
chemical  laboratory  near  Auburn  St.     Estimated  cost,  $45,000. 

Mass.,  Worcester — Packard  Motor  Car  Co.  will  build  gar- 
age, repair  shop  and  sales  room  on  Atchison  St.  Estimated 
cost,  $60,000.    Allan  Davis,  Local  Mgr. 

R.  I.,  Pawtueket — George  A.  Cummings  will  build  two- 
story  brick  laundry  49x136  ft.  on  Pawtueket  Ave. 

Conn.,  Hartford — Plans  prepared  for  factory  for  Colt's  Pat- 
ent Fire  Arms  Mfg.  Co.     Estimated  cost,  $400,000. 

Conn.,  Waterbnry — Waterbury  Farrell  Foundry  &  Ma- 
chine Co.  has  plans  for  two-story,  75xl50-ft.  mill  building. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  being  received  for  one-storv,  75xl00-ft.  brick  and  steel 
ice-storage  plant  at  514  East  71st  St.  for  Ice  Mfg.  Co.,  1480 
Broadway.  Morteson  &  Co.,  405  Lexington  Ave.,  Arch.  Esti- 
mated cost,  $45,000. 

N.  Y.,  New  York — (Borough  of  Queens) — Mirror  Film  Co. 
will  build  motion  picture  plant  at  Glendale  Casino  Park, 
Woodhaven. 

N.  Y.,  Rochester — Plans  prepared  for  two-story  43xl00-ft. 
and  five-story,  80xl65-ft.  additions  to  plant  of  Eastman  Kodak 
Co.     Noted  Oct.  7. 

N.  Y.,  Troy — Cluett  Peabody  Co.,  Inc.,  will  rebuild  its 
factory.  Eight-story,  70xl00-ft.  building  will  be  constructed 
first.     Entire  structure  75x600-ft.     Estimated  cost,  $2,000,000. 

.N.  Y.,  Yonkers — Reliance  Motion  Picture  Corporation  plans 
studios,  power  house  and  shops  at  537  Riverdale  Ave.  Esti- 
mated cost,  $40,000. 

N.  J.,  Bayonne — (Official) — Texas  Co.  will  build  service 
plant  by  own  forces.    Noted  Oct.  7. 

N.  J.,  Bloomfield — Scott  &  Bowne  Co.,  Orange  St.,  plans  ad- 
dition.   Estimated  cost,  $40,000. 

N.  J.,  Newark — Clark  Razor  Blade  Co.  will  build  eight- 
story  factory  at  205  New  Jersey  Railroad  Ave.  Estimated 
cost,  $50,000. 

N.  J.,  Trenton — F.  W.  Devoe  &  C.  T.  Reynolds  Co.,  213  New 
Jersey  Railroad  St.  will  make  additions  to  its  varnish  plant. 
Estimated  cost,  $25,000. 

Penn.,  Philadelphia — Sauer  &  Hahn,  Arch.,  preparing  plans 
for  four-story,  54xl00-ft.  brick  and  concrete  factory  at  1220 
Spring  St.  for  M.  Rice  &  Co.,  1220  Race  St. 

Penn.,  Philadelphia — H.  O.  Wilbur  &  TSons,  Inc.,  will  build 
six-story  130xl00-ft.  factory  and  warehouse  at  245  North 
Third  St. 


Pejin.,  Pittsburgh — Henry  Cohen,  Charlestown,  W.  Va.,  will 
build  five-story  warehouse  at  1139  Penn  Ave.  Walter  Cohen. 
Arch.    Estimated  cost,  $50,000. 

Penn.,  YVilkes-Barre — Bids  will  soon  be  received  by  Sturde- 
vant  &  Poggi,  Coal  Exchange  Bldg.,  for  one-  and  two-story 
machine  shop,  etc.,  for  Lehigh  &  Wilkes-Barre  Coal  Co.  Esti- 
mated cost,  $250,000. 

Mil.,  Mount  Airy — Bids  being  received  by  Bachman  Shirt 
Co.  for  two-story,  200x400-ft.  factory. 

Va.,  Norfolk — Bids  will  soon  be  received  for  90xl07x84-f  t. 
brick  and  steel  garage  for  R.  A.  Roethke.  Herbert  W.  Simp- 
son, Arch. 

Va.,  Roanoke — Citizens'  Crystal  Ice  Co.  will  build  cold- 
storage  warehouse. 

W.  Va.,  Dunbar — American  Vacuum  Can  Co.  plans  150x200- 
ft.  brick  and  steel  plant.  Estimated  cost,  $400,000.  U.  G. 
Fletcher  and  F.  P.  Groscup,  interested. 

W.  Va.,  Luinberport — Mound  City  Cut  Glass  Co.  will  build 
60x240-ft.  factory.     T.  J.  Sullivan,  Clarksburg,  interested. 

W.  Va.,  Welch — I.  J.  Rhodes,  and  others  will  build  three- 
story  and  basement,  brick  garage. 

N.  C,  Wilson — Atlantic  Coast  Line  R.R.  contemplates  ware- 
house, 60x500-ft.    E.  B.  Pleasant  Wilmington,  N.  C,  Ch.  Engr. 

Ga.,  Douglas — J.  S.  Scott  will  build  warehouse.  Estimated 
cost,  $10,000. 

Fla.,  Tampa — Wilson  &  Toomer  Fertilizer  Co.,  Jackson- 
ville, plans  plant  at  Tampa.    Estimated  cost,  $125,000. 

La.,  New  Orleans — Bids  will  be  received  until  Nov.  9  by 
city  for  asphalt  plant  at  municipal  repair  plant.  A.  G.  Hicks. 
Comr.  Dept.  Pub.  Finances. 

Ky.,  Ashland — Norton  Iron  Works  will  build  coke  byprod- 
uct plant. 

Ky.,  Winchester — John  W.  Crone,  Winchester,  prepared 
plans  for  warehouse  for  Winchester  Tobacco  Warehouse  Co. 
Estimated  cost,  $20,000. 

Ohio,  Carthage — (Cincinnati  post  office) — Pollock  Steel  Co. 
will  build  addition.    Estimated  cost,  $10,000. 

Ohio,  Cincinnati — Modern  Foundry  Co.  will  build  addition. 
Estimated  cost,  $10,000. 

Ohio,  Cincinnati — (Official) — Bids  will  be  received  about 
Nov.  1  by  B.  T.  Wisenall,  First  National  Bank  Bldg.,  for  ice 
plant  at  Price  and  Elberon  Ave.  for  City  Ice  Delivery  Co 
Noted  Oct.  14. 

Ohio,  Cleveland — Art  Metals  Mfg.  Co.  will  build  factory  on 
East  61st  St.    Robert  Cochran,  Pres.    Estimated  cost,  $10,000. 

Ohio,  Cleveland — S.  H.  Goldfein,  Reserve  Trust  Bldg.,  pre- 
pared plans  for  three-story  brick  and  steel  factory  for  Miller 
&  Becker  Co.,  5908  Woodland  Ave.    Estimated  cost,  $25,000. 

Ohio,  Columbus — (Official) — Bids  will  be  received  until  Nov. 
15  by  Joseph  N.  Bradford,  Ohio  State  University,  for  two-story 
shop  building.    Noted  Oct.  14. 

Ohio,  Dayton — Heitman  Co.  plans  65x300-ft.  cigar  factory 
on  North  Dayton  St.    Estimated  cost,  $20,000. 

Ohio,  Mansfield — Mansfield  News  will  1  flild  four-story  ad- 
dition on  West  Fourth  St. 

Ohio,  Toledo — Toledo  Machine  &  Tool  Co.  will  build  100x 
400-ft.  addition.     Estimated  cost,  $200,000. 

Ohio,  Urban* — Urbana  Packing  Co.  will  make  improve- 
ments.   Estimated  cost,  $25,000.    H.  J.  Rasmussen,  Mgr. 

Ohio,  Youngstown — Youngstown  Car  Mfg.  Co.  contemplates 
addition  to  its  plant  on  Wilson  Ave.    William  Wilkoff,  Pres. 

Ind.,  Indianapolis — Packard  Motor  Car  Co.  will  build  five- 
story  service  station  at  2340  Indiana  Ave.  Estimated  cost, 
$125,000. 

Ind.,  Marion — Plant  of  Sheron  Drain  Tile  Co.,  recently  de- 
stroyed by  fire,  will  be  rebuilt.    Estimated  cost,  $30,000." 

Mich.,  Flint — Chevrolet  Motor  Co.,  will  build  factory  for 
manufacture  of  automobiles. 

Mich.,  Flint — Flint  Varnish  Works  plans  factory  addition. 
W.  W.  Mountain,  Pres.  and  Gen.  Mgr. 

Mich.,  Muskegon — Campbell  -  Wyant  &  Cannon  Co.  has  plans 
for  foundry  at  Muskegon  Heights.    Estimated  cost,  $100,000. 

Mich.,  Port  Huron — Grand  Trunk  Ry.  plans  car  repair 
shops.     Estimated  cost,  $200,000. 

111.,  Beardstown — Schultz,  Baujan  &  Co.  will  build  six- 
story,  35xl(in-ft.  mill.     Estimated  cost,  $50,000. 

III.,  Chicago — Drying  kilns  of  Chicago  Maple  &  Oak  Floor- 
ing Co.,  2259  South  Ashland  Ave.,  recently  destroyed  by  fire 
will  be  rebuilt.     Estimated  cost,  $100,000. 

III.,  Chicago — Chicago  Steel  Foundry  Co..  3701  South  Kedzie 
Ave.  will  build  one-stbrv,  120xl50-ft.  foundry.  Julius  Floto, 
Arch.    Estimated  cost,  $20,000. 

111.,  Peoria — Chic  Mfg.  Co.  will  build  three-story  and  base- 
ment, 60xlS0-ft.  factory  at  Adams  and  Maple  St.  Estimated 
cost,  $40,000. 

Wis.,  Mennsha — International  Wire  Works  Co.,  recently  in- 
corporated with  $35,000  capital,  will  purchase  Menasha  Base- 
ball Park  and  build  plant. 

Wis.,  Milwaukee — Hartman  Machine  Co.  plans  one-  and 
two-story,  60xl20-ft.  factory  at  29th  St.  and  Meinecka  Ave. 
Herbst  &  Hufschmidt,  Arch. 

Iowa.  Sioux  City — Henry  F.  Weare,  Commercial  Bldg.,  will 
build  two-story  garage.  Estimated  cost,  $1S,000.  Paul  C. 
Howe,  Arch. 

Minn.,  Duluth — Booth  Fisheries  Co.  plans  six-story  cold 
storage  warehouse  on  Lake  Ave.  S. 

Minn.,  Minneapolis — Price  Cereal  Co.  will  build  addition  to 
its  factory  at  13th  Ave.  and  Jackson  St.  Estimated  cost, 
$60,000. 

Minn.,  St.  Paul — Sperry  Realty  Co.  will  build  garage  at 
Temperance  and  Jackson  St.     Estimated  cost,  $27,000. 

Kan.,  Hutchinson — John  Shire,  Burrton  State  Bark  Bldg.. 
contemplates  salt  plant.     Estimated  cost,  $25,000. 
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Ivan..  Wichita — Dunn  Bros.  Mercantile  Co.,  724  Main  St., 
will  build  two-story  reinf orced-concrete  warehouse. 

Neb.,  Atkinson — Bids  will  soon  be  received  for  one-story 
and  basement  garage  for  E.  McMonies.  William  V.  Kerhan, 
17th  and  Farnam  Ave.,  Arch.     Estimated  cost,  $15,000. 

Mo.,  Jefferson  City — Standard  Oil  Co.  plans  business  build- 
ing, warehouse  and  garage. 

Mo.,  St.  Louis — Preliminary  plans  prepared  by  Arthur  G. 
McKee  &  Co.,  Engr.,  Cleveland,  Ohio,  for  blast  furnace  for 
Missouri  Iron  Co.     Estimated  cost,  $500,000. 

Mo.,  Springfield — Western  Cartridge  Co.  will  build  plant 
near  Springfield.    Estimated  cost,  $400,000. 

Tex.,  Dallas — Linde  Air  Products  Co.,  New  York,  N.  Y.,  will 
build  plant  in  South  Dallas. 

Tex.,  El  Paso — O.  H.  Thorman  &  Co.,  prepared  plans  for 
three-story,  104xl20-ft.  warehouse  for  John  Mulligan.  Esti- 
mated cost,  $55,000. 

Tex.,  Marshall — Texas  &  Pacific  Ry.  will  rebuild  its  shops 
recently  destroyed  by  fire  with  loss  of  $1,000,000. 

Tex.,  Temple — Clarence  Webb  and  J.  V.  Clements  will  build 
garage  at  estimated  cost  of  $20,000. 

Colo.,  Loveland — Larimer  County  Cooperative  Milk  Con- 
densery  Co.  will  build  factory.    Estimated  cost,  $33,000. 

Colo.,  Sugar  City — National  Sugar  Mfg.  Co.  contemplates 
alfalfa  mill. 

Utah,  Logan — Ogden,  Logan  &  Idaho  Ry.  Co.  plans  car 
barns,  repair  shops,  freight  yards  and  passenger  station. 
Estimated   cost,  $200,000. 

Ariz.,  Gilbert — Lamara  Alfalfa  Milling  Co.  of  Colorado 
plans  alfalfa  mill.    Estimated  cost,  $15,000. 

Ore.,  Astoria — Bids  will  soon  be  received  by  Newell,  C-os- 
sett  &  Walsh,  Spaulding  Bldg.,  Portland,  for  superstructure 
for  grain  elevator  for  Port  of  Astoria  Commission.  Noted 
Oct.  14. 

Ore.,  Willbridge — (Portland  post  office) — Shell  Oil  Co.  will 
build  addition. 

Calif.,  Los  Angeles — New  York  Motion  Picture  Co.  will 
build  motion  picture  plant  at  Culver  City,  near  Los  Angeles. 
Thomas  H.  Ince,  Mgr.     Estimated  cost,  $20,000. 

flf.  B.,  Nelson  Reserve — Frasers  Ltd.,  Carlton  St..  Frederic- 
ton,  N.  B.,  contemplates  sawmill  at  Nelson.  Estimated  cost, 
$80,000. 

Out.,  Hamilton — Mercury  Mills,  Ltd.,  80  Park  St.,  N.,  will 
build  factory.     Estimated  cost,  $250,000. 

Sask.,  Ryerson  —  Saskatchewan  Cooperative  Elevator  Co. 
will  build  grain  elevator.     Estimated  cost,  $10,000. 

B.  C,  Port  Moody — Port  Moody  Steel  Works,  Ltd.,  plans 
steel  plant. 

Bids   In   and    Contracts  Awarded 
N.    H.,   Keeue — Contract   awarded   to   JOSEPH   A.  GENN, 
Fall  Rive;,  Mass.,  for  90x200-ft.  factory  for  Wilkins  Toy  Co. 
Noted  Sept.  30. 

Conn.,  Bridgeport — (Official) — Contract  awarded  to  DOWL- 
ING  &  BOTTOMLAY,  Bridgeport,  at  about  $25,000,  for  two- 
story,  87x78-ft.  bakery  for  Bridgeport  Bread  Co. 

Conn.,  New  London — Contract  awarded  to  H.  R.  DOUGLAS, 
Inc.,  for  two-  and  three-story,  80xl80-ft.  factory  for  New  Lon- 
don Ship  and  Engine  Co. 

Conn.,  Norwich — Contract  awarded  to  ARCHIBALD  TOR- 
ANCE,  by  Shetucket  Co.  at  about  $75,000,  for  two-story  brick 
weave  shop.    Noted  Oct.  21. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Among  those  figuring  on  one-story  storage  building  at  438 
West  18th  St.  for  Consolidated  Gas  Co.,  4  living  PI.,  are  John 
T  Brady  &  Co.,  103  Park  Ave.,  McDermott  &  Hanigan,  103 
Park  Ave.  and  Frank  Seery,  30  East  42d  St.  J.  S.  Maher,  431 
West  14th  St.,  Arch.     Estimated  cost,  $20,000. 

X.  J.,  Jersey  City — (Official) — Contract  awarded  to 
TURNER  CONSTRUCTION  CO.,  11  Broadway.  New  York,  N.  Y., 
by  Standard  Oil  Co.  of  New  Jersey  for  three-story  kiln  build- 
ing. 

Penn.,  Monessen — Contract  awarded  to  McCLINTIC  MAR- 
SHALL CONSTRUCTION  CO.,  Pittsburgh,  at  about  $225,000,  by 
Pittsburgh  Steel  Products  Co.  for  addition  to  specialty  de- 
partment and  another  addition. 

Penn.,  Philadelphia  —  Contract  awarded  to  HERMAN 
VOIGHT,  26th  and  Thompson  St.,  for  two-story,  36xl!)0-ft. 
garage  for  Finnesey  &  Kobler. 

Mil.,  Sparrows  Point — (Baltimore  post  office) — Contracts 
awarded  to  RAYMOND  CONCRETE  PILE  CO.,  Munsey  Bldg., 
Baltimore,  at  $50,000,  for  concrete  piling  and  foundation  and 
to  P.  J.  CUSHEN,  217  St.  Paul  St.,  for  superstructure  for 
machine  shop  for  Maryland  Steel  Co.  Estimated  cost,  $400,- 
000.    Noted  Aug.  5. 

W.  Va„  Charleston — Contract  awarded  to  GEORGE  BROS., 
Winchester,  Va.,  by  International  Fruit  Products  Co.,  Balti- 
more, Md.,  for  cider  and  vinegar  plant.  W.  W.  Clous,  State 
Bank  of  Maryland,  Baltimore  Md.,  Pres. 

N.  C,  Albemarle  —  Efird  Mfg.  Co.  awarded  contract  to 
HOLPBROOKS  &  BRADSHAW,  Salisbury,  N.  C,  at  about 
$500,000,  for  two-story,  107x360-ft.  mill  addition. 

N.  C,  Winston-Salem — Contract  for  six-story  1  50x243-ft. 
reinforced-concrete  building  for  R.  J.  Reynolds  Tobacco  Co., 
awarded  to  GENERAL  FIREPROOFING  CO.,  Pittsburgh, 
Penn.    Estimated  cost,  $100,000. 

Ala.,  Andalusia  —  Contract  awarded  to  R.  V.  LaBARRE, 
Birmingham,  at  about  $70,000,  for  packing  plant  for  Andalusia 
Packing  Co. 

La.,  Henderson — Contract  awarded  to  GARSON  BROS.,  at 
about  $40,000,  for  rebuilding  machine  shops  of  W.  K.  Hender- 
son Iron  Works  &  Supply  Co. 

Ohio,  Cleveland — Contract  awarded  to  J.  T.  RICHARDS  CO., 
822  Citizens  Bldg.,  Cltveland,  at  $15,000  for  factory  at  3695 
East  7Sth  St.  for  C.  Greve. 


Ohio,  Cleveland — Contract  awarded  to  JAMES  H.  WELLS, 
Marshall  Bldg.,  at  about  $60,000,  for  three-story  service  build- 
ing at  Euclid  Ave.  and  East  20th  St.  for  Hudson  Stuyvesant 
Motor  Co.    Noted  Sept.  30. 

Ohio,  Cleveland — Contract  awarded  to  UHL  JASTER  CO.. 
1900  Euclid  Ave.,  at  about  $100,000,  for  six-story  warehouse 
on  Rockwell  Ave.  for  W.  M.  Pattison  Supply  Co.,  215  East  St. 
Clair  Ave.     Noted  Sept.  2. 

Ohio,  Cleveland — Contract  awarded  to  J.  C.  CAMPBELL 
CO.,  Cleveland,  for  one-story,  105x382-ft.  addition  to  plant  of 
Perfection  Spring  Co.,  Central  and  East  65th  St.  Noted 
Oct.  21. 

Ohio,  Cleveland — Contract  awarded  to  CROWELL-LUN- 
DORFF-LTTTLE  CO.,  1951  East  57th  St.,  at  $180,000,  for  five- 
story,  60x500-ft.  factory  on  West  73d  St.  for  Standard  Weld- 
ing Co.     Noted  Oct.  14. 

Ohio,  Marion — Contract  awarded  to  MT.  VERNON  BRIDGE 
CO.,  Mt.  Vernon,  for  mill  for  Interstate  Iron  &  Steel  Co. 
Noted  Oct.  7. 

Ohio,  St.  Bernard —  (Cincinnati  post  office)  —  Contract 
awarded  to  McGARVEY  &  CO.,  Gerke  Bldg.,  Cincinnati,  at 
about  $21,000  for  three-story,  100xl40-ft.  addition  to  factory 
of  Emery  Candle  Works. 

Ind..  Thorn  town — Contract  awarded  to  GEORGE  DAUB- 
ENSPECK,  Carmel,  at  $20,000  for  serum  plant  for  Indiana 
Swine  Breeders  Association. 

Mich.,  Owosso  —  Contract  awarded  to  WORDEN- ALLEN 
CO.,  72  West  Adams  St.,  Chicago,  111.,  at  $60,000,  for  addition  to 
plant  of  American  Malleable  Co.    Noted  Oct.  21. 

III.,  Alton — State  Board  of  Administration  awarded  con- 
tracts for  buildings  at  Alton  State  Hospital  as  follows:  Bakery 
to  A.  W.  STOOLMAN,  Champaign,  at  $17,820;  laundry  to  J. 
MOROFF  &  SON,  Bradlev,  at  $30,248:  kitchen,  store  and  din- 
ing room  building  to  M.  A.  VOORHEES  CONSTRUCTION  CO., 
Alton,  at  $71,600. 

Iowa,  Des  Moines — Contract  for  concrete  and  brick  factory 
for  New  Monarch  Machine  Co.  awarded  to  J.  E.  LUSANT  & 
SON,  Seventh  and  Chestnut  St.,  Des  Moines,  at  $11,000.  Noted 
Oct.  14. 

Neb.,  Omaha — Contract  awarded  to  JOHNSON  BROS.,  CO., 
Omaha,  at  about  $30,000,  for  warehouse  at  208  South  Tenth 
St.  for  Swenson  Bros. 

Mont.,  Three  Forks — Contract  awarded  to  GLOBE  CON- 
STRUCTION CO.,  Lewistown,  for  flour  mill  for  Three  Forks 
Milling  Co. 

Mo..  Kansas  City — Contract  awarded  to  SWENSON  CON- 
STRUCTION CO.,  625  Finance  Bldg.,  Kansas  City,  at  $1S0,000, 
for  superstructure  of  eight-story  building  at  20th  and  Grand 
Ave.  for  Firestone  Tire  &  Rubber  Co.,  Akron,  Ohio. 

Mo.,  St.  Joseph — Contract  awarded  to  BURREL  CONSTRUC- 
TION &  ENGINEERING  CO.,  Chicago,  111.,  at  $23,000,  by  Chi- 
cago, Burlington  &  Quincy  R.R.,  for  grain  elevator.  T.  E. 
Calvert,  Chicago,  111.,  Ch.  Engr. 

Mo.,  St.  Louis — Contract  awarded  to  GAMBLE  CONSTRUC- 
TION CO.,  at  $18,000,  for  warehouses  at  3960  Duncan  St.,  for 
J.  Haniels  Distilling  Co. 

Tex.,  Dallas — Contract  awarded  to  C.  C.  GATEMAN  &  SON, 
Dallas,  for  two-story  garage  for  L.  C.  Morris,  El  Paso.  Esti- 
mated cost,  $32,000. 

Ore,  Portland — Contract  awarded  to  CAMP  &  DUPUY  by 
W.  C.  Glafke  &  Co.,  at  about  $30,000,  for  two-story  concrete 
commission  house.     Noted  Sept.  9. 

Ont.,  Ottawa — Contract  awarded  by  Ottawa  Dairy  Co., 
Cooper  St.  to  K.  W.  SHANTZ,  care  of  Wegnier  Machine  Co., 
Perry  and  Mississippi  St.,  Buffalo,  N.  Y.,  at  $15,000  for  ice 
making  plant. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Va.,  Front  Royal — Fire  station — Bids  will  be  received  by 
Constructing  Quartermaster  until  2  p.m.,  Nov.  15,  for  fire 
station  at  Remount  Depot,  Front  Royal. 

Ohio,  Cincinnati — Abutments — Bids  will  be  received  until 
Nov.  1  at  U.  S.  Engineer  office,  Room  415,  Custom  House,  for 
reconstructing  in  concrete  part  of  abutments  at  Dam  No.  1, 
Muskingum  River,  Ohio. 

Mich.,  Muskegon — Post  Office  and  Custom  House — Bids  will 
be  received  by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treas- 
ury Dept.,  Washington,  D.  C,  until  3  p.m.,  Nov.  29,  for  U.  S. 
post  office  and  custom  house  at  Muskegon. 

Tex.,  El  Paso — Canal  Work — Bids  will  be  received  at  office 
of  U.  S.  Reclamation  Service,  Mills  Bldg.,  El  Paso,  until  2  p.m., 
Nov.  17,  for  excavation  of  Leasburg  canal,  Picacho  branch 
canal  and  San  Elizario  feed  canal. 

Okla.,  Lawton — Grading — Bids  will  be  received  by  Andrious 
A.  Jones,  First  Asst.  Secv.,  Dept.  of  Interior,  Washington, 
D.  C,  until  2  p.m.,  Nov.  17,  for  grading  Gore  Blvd. 

Colo.,  Ft.  Logan — Building — Bids  will  be  received  until  11 
a.m.,  Nov.  15,  at  office  of  Depot  Quartermaster,  Ft.  Logan, 
for  constructing  basements  under  non-commissioned  officers' 
quarters. 

Ore.,  Salem — Building — Bids  will  be  received  by  Cato  Sells, 
Comr.,  Indian  Affairs,  Dept.  of  Interior,  Washington,  D.  C, 
until  2  p.m.,  Nov.  15,  for  addition  to  brick  assembly  hall, 
Salem  Indian  School. 

Bids  In  and  Contracts  Awarded 
Mass.,  Boston — Flooring — Bids  were  received  at  Bureau  of 
Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C,  for  rein- 
forced-concrete  floor  in  pattern  shop,  Building  42,  U.  S.  Navy 
Yard  (a)  price  for  floor  slabs  and  fire  proofing  of  trusses, 
beams  and  girders;  (b)  price  for  floor  slabs,  omitting  fire 
proofing  of  trusses,  beams  and  girders,  as  follows:  F.  L. 
McKenzie,  7  Water  St.,  Boston,  (a)  $8,311,  (b)  $6,237;  C  M. 
Leach,  Boston,  (a)  $10,573,  (b)  $6,9S3;  Marston  &  Leonard  Co.. 
Boston,  (a)  $8,807,  (b)  $7,030.    Noted  Sept.  30. 

Del.,  Smyrna — Post  Office — Contract  for  post  office  at 
Smvrna  awarded  to  KING  LUMBER  CO.,  Charlottesville,  at 

$24,521.     Noted  Aug.  26  and  Oct.  7. 
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D.  C,  Washington — Interceptor — Contract  for  Section  No 
5.  Anacostia  Main  Interceptor,  awarded  to  GEORGE  HYMAN 
Washington,  D.  C.    Noted  Oct.  7. 

D.  C,  Washington — Paving — Bids  were  received  Oct.  19  for 
paving  various  streets  from:  Washington  Asphalt  Block  and 
Tile  Co.,  Cranford  Paving  Co.  and  Atlantic  Bitulithic  Co. 
Noted  Oct.  7. 

,  Va,,„,  Fairfax — Road — Rowzie  &  Slocum,  Alexandria,  at 
about  $14,000,  submitted  lowest  bid  for  gravel  roadway  from  a 
point  near  Gum  Spring  to  public  entrance  to  Mt.  Vernon. 

Va.,  Norfolk — Building — Bids  were  received  Oct  23  for 
building  at  St.  Helena  Navy  Yard,  Norfolk,  as  follows-  R  R 
Richardson  &  Co.,  Norfolk,  $35,961;  J.  L.  Robinson  Construc- 
tion Co.,  Baltimore,  $39,000;  Baker  &  Brinkley,  Norfolk,  $38 
103.    Noted  Sept.  30.  ' 

Va..  Norton — Post  Office — Bids  were  received  Oct.  19  for 
post  office  at  Norton,  (a)  limestone,  (b)  sandstone,  as  follows: 
Richardson  &  Burgess,  Washington,  D.  C  (a)  $58  331-  J  C 
Clouse,  Greensboro,  N.  C,  (a)  $59,875,  (b)  $61,500;  Westchester 
Engineering  Co.,  (a)  $56,897,  (b)  $61,500.    Noted  Sept.  16. 

Fla.,  Tampa — Attendants'  Quarters — Contract  for  attend- 
ants' quarters,  disinfecting  shed,  oil  house  and  wharf  at 
Tampa  Bay,  awarded  to  E.  HART,  Norfolk,  Va  at  SS9  110 
Noted  Aug.  26  and  Sept.  23. 

Tenn.,  Covington — Post  Office — Contract  for  post  office  at 
Covington  awarded  to  ALGERNON  BLAIR,  Montgomery  Ala 
at  $34,765.    Noted  Oct.  14.  6         y'  Ala" 

T    IS"„I'a  SalIe— fost  Omce— Contract  for  U.  S.  post  office  at 
'Salle  awarded   to   CHARLES  W.   GINDELE,   Chicago,  at 
$67,000. 

Wyo.,  Powell — Canal — Bids  were  received  Oct  20  for  con- 
structing first  unit,  Prannie  Division,  Shoshone  Project  as 
follows:  Schedule  1  (a),  2  (b),  3  (c),  4  (d),  5  (e):  J.  E.  Hil- 
ton Billings,  Mont.,  (a)  $48,315,  (b)  $33,330;  (c)  $32  295- 
Toooln*^!^1'1'  Colwey,  Wyo.,  (a)  $45,090,  (b)  $29,600,  (c) 
$32,270;  R  M  Lynn,  Lovell,  (b)  $27.76;  Three  Bros.  &  Jolley, 
^7?^  i&)  S4.6'49^  .<b>  $31,440,  (c)  $32,270,  (d)  $11,179,  (e) 
$58,365  Security  Bridge  Co.,  Minneapolis,  Minn.,  (d)  $10458 
(e)  $54,62S;  Billings  Engineering  &  Contracting  Co.,  Billings' 
Mont.,  (d)  $10,520.     Noted  Sept.  23.  ' 

T.  H.,  Honolulu— Piers— Contract  for  torpedo  boat  piers  at 
"aval  station  Pearl  Harbor,  awarded  to  LORD-YOUNG  EN- 
GINEERING CO.,  Honolulu,  at  $285,000.    Noted  Oct.  21. 

China,  Peking — Storage  Plant — Lowest  bid  submitted  for 
ice  making  and  cold  storage  plant  (complete)  at  Peking  was 
that  of  York  Mfg.  Co.,  York,  Penn.,  at  $7,795.    Noted  Sept.  30. 

CANALS,   DITCHES    AND  IRRIGATION 
Proposed  Work 

N.  J.,  Plattsburg — Barge  Canal  Work — Bids  will  be 
received  until  noon,  Nov.  9,  by  W.  W.  Wotherspoon,  Supt  of 
Pub.  Wks.,  Capitol,  Albany,  for  barge  canal  terminals. 

Fla.,    Port    Tampa    City — Canal — Hiram    McElroy  Engr 
making  surveys  for  ship  canal  from  Old  Tampa  Bay'  to  Port 
Tampa  Bay.    Estimated  cost,  $12,000.    J.  G.  Yeats,  Mayor. 

La,  Rapides — Drainage — Election  will  be  held  in  Rapides 
Parish,  first  and  second  wards,  to  vote  on  $34,000  bonds  for 
drainage  system. 

Did.,  Williamsport— Drain — Bids  will  be  received  by  Horace 
rw  o7'*Con/tr:  C?ml-  at  office  of  B.  H.  Ringer,  until  2  p.m., 
Oct.  30,  for  drain  in  Jordan  and  Steuben  Townships. 

IiuL,  Winamae — Ditches — Bids  will  be  received  bv  C  E 
Paul  Constr  Cora.-.,  until  Oct.  30,  for  W.  D.  Patterson  Ditch 
.No.  3,  L.  C.  Hodgens  Ditch  and  John  Panatt  Ditch. 

Iowa,  Speneer— Ditch— Bids  will  be  received  by  County 
Auditor  until  Nov.  28  for  Drainage  Ditch  No.  28. 

Minn.,  Morris — Ditch — Bids  will  be  received  bv  C  R  Woll- 
Sj?*"^0*0""*/  Aurtr  -  until  2  P.m..  Nov.  3,  for  County  Ditch  No 
20.     Estimated  cost,  $4,599. 

Minn.,  Roseau— Ditch— Bids  will  be  received  by  County 
Auditor  until  2  p.m.  Nov.  15,  for  excavating  JudicialDitch  No 
62.    George  A.  Ralph,  Engr.-in-Charge.    Noted  Oct.  7. 

Mont.,  Shepherd — Irrigation — Billings  Bench  Water  Users 
Association  will  make  improvements  to  its  irrigation  svq- 
tem.    W.  W.  Clark,  Billings,  Pres.  B  sys 

Mo.,  Kansas  City— Revetments— Hendrick  &  Cochrane 
Kansas  City,  preparing  plans  for  Kaw  Valley  Drainage  Board 
for  addition  of  4,000  ft.  to  revetments.  .  6  " 

Ark.,  England— Drainage— Bonds  for  $45,000  will  be  issued 
by  Indian  Bayou  Drainage  Commissioners  for  drainage  work. 

Tex.,  Donna— Irrigation— Bids  will  be  received  bv  D  H 
Barr,  Secy.,  Donna  Irrigation  District,  until  Nov.  1,  for  irri- 
Noted"  Oct    2?'     Estimated  cost'  $425,000.     C.  S.  Clark,  Engr. 

tt^JJ???0;  B?Is.e—J.rriSation— Surveys  being  made  bv  Edward 
tHct  irrigation  system  for  Black  Canyon  Irrigation  Dis- 

Idaho,  Boise — Irrigation— Thayer-Moore  Co.,  Kansas  City 
Mo.  will  finance  project  for  constructing  Bruneau  Irrigation 
Project  in  Owyhee  County,  plans  for  which  have  been  ap- 
proved by  State  Land  Board.  1 

Idaho,  St.  Anthony — Irrigation — North  Pork  Reservoir  Co 
recently  incorporated  with  $200,000  capital  bv  M.  Hillman 
1.  b.  Rouche  and  others,  will  build  irrigation  system. 

Ariz.,  Yuma — Irrigation — A  pumping  plant  to  irrigate  1  400 
owner^f  ^Utm  hJ  D"  R  SaneuinettT  and  George  M?chelso  n, 
owners  of  Painter  Property  in  Yuma  Heights. 

nr„S?H&S  ^^""—L-rigation— Citizens  voted  Oct.  16  to  form 
West  Side  Irrigation  District  to  irrigate  11,000  acres  Esti- 
mated cost,  $185,000.    Noted  Sept.  2. 

Bids  In  and  Contracts  Awarded 

atreNn&v?lI-eI1,y— drainage— Commissioners  of  Buffalo  Drain- 
Sf™.     5  •  ,ct  awarded  contract  for  widening  creek  from  Gra- 

COmG,»oro°.!r^0<5r,ina  t0  THOMPSON-MOSeLV 


rnFr'^-J?!",1"1^  D'tch— Contract  awarded  to  FOSTER  & 
COGGESHALL  by  County  Commissioners  for  Carr  ditch. 

ofin1""  A,11*""  y —  D  r-a  in  a  g-  e — Contract  for  excavating  a), out  8d,- 
»60  cu  yd  of  earth  for  6%  miles  of  drainage  ditch  awarded 
Sept   30  LANG,   Geneseo,   at   10c.   per   cu. yd.  Note.d 

Iowa,  Bedford— (Official)— Drainage— Contract  for  new 
channel  for  East  Nodaway  River  in  Drainage  District  No  3 

:EngrdedNo0ec?  0PctHMRRICK'  DeS  M°in6S-     W'  L'  Holb^ok! 

c.rr,4V?v,a^T^Paua,"a — Ditch — Contract  awarded  to  LANA  CON- 
DUCTION CO.,  at  about  $55,926,  for  ditch  in  Washington 

Minn.,  Breckenridge  —  (Official)  —  Ditch  —  Contract  for 
mTiLP",0!  No'  20-  Wilkin  County,  awarded  to  C  T 
GLAfeSER,  Minneapolis.     Noted  Oct.  7. 

o q  sn,un-'M"nkato— (Official)— Ditch— Contract  for  Ditch  No. 
JH,  .Blue  Earth  County,  awarded  to  G.  E.  GILBERT  SON  St 
James,  at  $15,727.    R.  H.  Allison,  Engr.    Noted  Oct  7 

i  Ark.,  Marion— Drainage — Contract  awarded  to  E.  M  FORD 
by  Crittenden  County  Drainage  District  No.  5  for  drain  \ge 
work  in  Big  Creek,  about  IS  miles.  se 

MISCELLANEOUS 
Proposed  Work 
Mass.,  Boston— Tunnel— Bids  will  be  received  until  Nov.  11 
^  £°Vc£efter  Tunnel,  Section  G,   between   West  Fourth  St 
and  Old  Colony  Ave.     Plans  on  file  with  Boston  Transit  Com- 
mission, 15  Beacon  St.    Noted  Sept.  30. 

N.  Y.,  New  York— (Borough  of  Brooklyn)— Pier — Sinking 
cost    $^5I0001SS1°n  P         Pi6r  at  f°0t  °f  Fulton  st;  Estimated 

«•  Y7,^e"  York—  (Borough  of  Brooklyn)— Station  Finish— 
ft™  3  I-  e.  ,,??eiv.e(J  until  Nov-  5  by  Public  Service  Commis- 
sion of  First  District  for  station-finish  work  on  New  Utrecht 
Ave.  elevated  line.    Noted  Oct.  21. 

breakwateiBtl°Xi— Breakwater  —  City     Council  contemplates 

Miss.,    Waveland— Seawall— Bids    will    be    received  until 
oy  Commissioners  of  District  No.  1,  Hancock  Countv.  at 

^wQ?i  R„°ibfin-L-  Gen!n'  Muain  >St-  Bay  St-  Louis,  f°r  concrete 
seawall  and  filling  on  beach  lront  at  Waveland. 

Ohio,  St.  Cluirsville — Retaining  Wall — Bids  will  be  received 
by  Emerson  Campbell,  County  Audi-.,  until  1  pm  Nov  1  for 
concrete  retaining  wall  on  National  Rd.  east  of  St.  Clai'rsville. 

Ohio.  Wellsville — Dikes — Election  to  be  held  in  November 
to  vote  on  $50,000  bonds  for  dikes.    Noted  Oct.  14. 

ri^V*"  -A.!,nlau,1—.Dock— Plans  prepared  for  concrete  ore 
dock  tor  Minneapolis,  St.  Paul  and  Sault  Ste.  Marie  Rv  Esti- 
mated cost,  $3,000,000.  C.  N.  Kalk,  Minneapolis,  Minn  Ch 
iingr.  ■ 

in  Io""'  Co»n«?n  Bluffs— Levee— Bids  will  be  received  until 
10  a.m  Nov.  2  by  Pottawatomie  County  for  levee  work  in 
Lewis  Township. 

Mo.,    New    Madrid— Levee    Work— (Official)— Bids    will  be 

nUrSE?  nf  "i-2  "-m--'  NtSv"  J5-  bg  St-  John  Levee  and  Drainage 
Distuct  of  Missouri,  Hunter  Bank  Bldg.,  New  Madrid  for 
levee  work.    W.  S.  Edwards,  Secy.     (See  adv.) 

Tex.,    Temple — Fire-Alarm    System — City    will    build  fire- 
alarm  system.     Estimated   cost,  $10,000. 

Bids  In  and  Coutraets  Awarded 
Mass.,  Winthrop — Seawall — Bids  opened  Oct.  20  bv  Harbor 
am?  Land  commission,  Boston,  for  seawall:  W.  L   Miller  Co 
£}Z°„r&  St.    Charlestown,  $19,030:  Dennis  F.  Crowley  Milton" 
Oct  14  State  DredginS  Co.,  Boston,   $19,804.  Noted 

?5  Buffalo — Train  Shed — Contract  awarded  to  EASTERN 
CONCRETE  STEEL  CO     D.  S    Morgan  Bldg.,  for  train  shed 

cost    $150  O0CI  SC0U  St'  Estimated 

N.  Y.,  New  York— (Borough  of  Bronx)— Subway  Station- 
Contract  awarded  to  ALTORIA  REALTY  AND  CONSTRUC- 
TION CO.,  for  subway  stations  along  Jerome  Ave.  and  White 

ir  1 3. 1 11 S  -tv (1 . 

N.  Y.,  New  York— (Borough  of  Manhattan)— Park  Work- 
Delson  Contracting  Co.,  at  $11,121,  low  bidder  for  improvinit 
Isham  Park.  ' 

W.  J.,  Newark— Dock  Improvements — Contract  for  improv  • 
Oct    14      awarded  to  J"  &  J-  McSPIRIT,  Jersey  City.  Note«l 

T3„,-?rV  Wilmington— Pier— Contract  for  pier  at  Deepwater 
i  oint  for  Du  Pont  Powder  Co.  awarded  to  SNARE  &  TRIEST 
New  York,  N.  Y.,  and  Philadelphia,  Penn.  ' 

S.  C.,  Charleston — Wharf — Contract  awarded  to  CHARLES- 
TON ENGINEERING  AND  CONSTRUCTION  CO  ,  at  $55  000 
for  wharf  and  bulkhead  at  Tradd  St. 

-^?JASS"  ,  Greenville — Levee — Contract     awarded     to  BURT 
BOND  &  McMURRAY,  Benoit,  at  $32,000,  for  levee  wor£ 

,-„<.T9ntn^Gatlvesto?~(0fflcial)— Ripl'al;'— Contract  for  furnish- 
ing 20,000  tons  ot  riprap  awarded  to  HANLEY  &  FRIDXER 
Galveston,  at  $2.64  per  ton.    Noted  Oct.  14. 

^T?S«1,^VTT^ur?TI^°^5lort,uary^Contract  awarded  to  WIN- 
TERS &  NICHOLSON,  at  about  $50,000.  for  100xl50-ft.  mortu- 
ary at  Fourth  and  Ash  St.,  for  Johnson,  Connell  &  Saum. 

f™£allf-%5an.Fraut'isco — (Official)— Pier— Contract  for  pier  at 
toot  of  Chestnut  St.  awarded  to  CLINTON  CONSTRUCTION 
CO.,  San  Francisco,  at  $283,230.    Noted  Oct  14 
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BUILDINGS 

Other  Items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
ings: "Industrial  Works  "  "Federal Government  Work"  and  "Miscellaneous  " 

Proposed  Work 

Vt.,  Northfield — Norwich  University  plans  to  construct  a 
new  riding  hall.  Estimated  cost,  $40,000.  Charles  Spooner, 
Pres. 

Mass.,  Boston — Plans  prepared  by  Maginnis  &  Walsh,  Arch., 
100  Boylston  St.,  for  three-story,  150xl50-ft.  clubhouse  at 
Boylston  Rd.  and  Ipswich  St.  'or  Knights  of  Columbus  Lodge. 
Estimated  cost,  $300,000.    Notev'  Oct.  21. 

Mass.,  Brookline — Andrews,  Jacques  &  Rantoul,  50  Congress 
St.,  Boston,  preparing  plans  for  addition  to  high  school. 
Noted  Aug.  12. 

Mass.,  Cambridge — Edward  Radding,  274  Main  St.  Spring- 
field, will  build  six-story,  100xl50-ft.  brick  building  at  Charles 
River  Rd.  and  Ash.  St.  Charles  R.  Greco,  S  Beacon  St.,  Boston, 
Arch.    Estimated  cost,  $150,000. 

Mass.,  Danvers — Bids  will  be  received  until  Nov.  5  for  two- 
story  and  basement,  15x50-ft.  brick  school  for  Independent 
Agricultural  School.    Estimated  cost,  $75,000.    Noted  Sept.  16. 

Mass.,  Fall  Biver — Plans  being  prepared  by  J.  M.  Darling, 
Fall  River,  for  Masonic  Temple.    Estimated  cost,  $120,000. 

Mass.,  Fitchburg — Special  City  Council  Committee  on  Isola- 
tion Hospital  plan  hospital  at  estimated  cost  of  $40,000. 

Mass.,  HolToke — Bids  will  be  received  until  2  p.m.,  Oct.  29, 
by  Board  of  Public  Works  for  isolation  hospital  for  city. 
W.  J.  Howes,  Arch.    Noted  Oct.  21. 

Mass.,  Hyde  Park — Myer  Dana  will  build  22  stores  at  River 
St.,  Hyde  Park  Ave.  and  Oak  St.    Estimated  cost,  $300,000. 

Mass.,  Lawrence — City  will  build  new  hospital.  Joseph 
McCarthy,  Member  Bldg.  Com. 

Mass.,  New  Bedford — Bids  will  soon  be  received  for  three- 
story,  85x90-ft.  central  fire  station  at  North  and  Pleasant  St. 
Estimated  cost,  $100,000.    James  S.  Mclntyre,  Arch. 

Mass.,  Salem — Bids  will  be  received  about  December  for 
nine  room  brick  school  addition  for  city  of  Salem.  Estimated 
cost,  $75,000.    Noted  Oct.  7. 

Mass.,  Springfield — Stone  and  marble  church  will  be  built 
at  State  and  Orleans  St.  by  Christian  Scientist  Society.  Esti- 
mated cost,  $100,000.    S.  S.  Beman,  Chicago,  111.,  Arch. 

Conn.,  Mansfield — Connecticut  Training  School  for  Feeble- 
Minded  will  construct  buildings.    Estimated  cost,  $200,000. 

Conn.,  Milford — (Official) — Contract  for  brick  and  stone 
town  hall  will  be  awarded  about  Nov.  15.  Estimated  cost, 
$120,000.    Noted  Oct.  14. 

Conn.,  New  Haven — Plans  being  prepared  by  Coalidge  & 
Shattuck,  Arch.,  Ames  Bldg.,  Boston,  Mass.,  for  music  building 
for  Yale  University.    Estimated  cost,  $250,000.    Noted  Sept.  30. 

N.  Y.,  Albany — Plans  prepared  for  14-story  addition  to  Ten 
Eyck  Hotel  at  State  and  North  Pearl  St.  Estimated  cost, 
$1,100,000. 

N.  Y.,  Buffalo— (Black  Rock) — Black  Rock  Bank  will  build 
bank  on  Niagara  St.  near  Tonawanda  St.,  Black  Rock.  Esti- 
mated cost,  $100,000.  H.  W.  Andrews,  Pres.  Pratt  &  Lambert, 
Dir. 

N.  Y„  Freeport — (Official) — Bids  being  received  by  C.  E. 
Kern,  Arch.,  55  East  Ave.,  Freeport,  for  two-story,  64x96-ft. 
country  club  house  for  Long  Island  Good  Hearted  Thespian 
Society,  Inc. 

N.  Y.,  New  City — Election  will  be  held  Nov.  2  in  Rock- 
land County  to  vote  to  appropriate  $50,000  for  Tuberculosis 
Hospital.    C.  W.  Sherwood,  Clk.,  Bd.  of  Supervs. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  pre- 
pared bv  Walter  Haefeli,  Arch.,  245  West  55th  St.,  for  10- 
story  office  building  at  Fourth  Ave.  and  28th  St.,  for  Hasco 
Bldg.  Co.,  245  West  55th  St.  Estimated  cost,  $500,000.  Noted 
Oct.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — ■ 
Kimball  &  Roosa,  71  Broadway,  preparing  plans  for  altera- 
tions to  office  building  at  Broadway  and  Rector  St.  for  O.  B. 
Potters  Co.,  Inc.,  71  Broadway. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — ■ 
Bids  wiR  be  received  in  December  for  12-story  building  at  53 
West  23rd  St.  for  Naceloc  Co.,  125  West  56  St.  William  Birk- 
mire,  1133  Broadway,  Arch.  Estimated  cost,  $300,000.  Noted 
Sept.  23. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Bids  are  being  received  for  seven-story,  99xl00-ft.,  brick  and 
steel  building  at  316  East  42d  St.,  for  New  York  College  of 
Dentistry,  205  East  23d  St.  Shape  &  Bready,  Inc.,  220  West 
42d  St.,  Arch.    Estimated  cost,  $250,000.    Noted  Oct.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — ■ 
Bids  will  be  received  about  Nov.  1  by  John  J.  Hearn  Construc- 
tion Co.,  63  West  46th  St.,  New  York,  for  12-story  apartment 
at  152  West  86th  St.  Schwartz  &  Gross,  345  Fifth  Ave.,  Arch. 
A.  L.  L.  Construction  Corporation.  67  West  46th  St.,  owner. 
Estimated  cost,  $400,000.     Noted  Sept.  9. 

N.  J.,  Montelair — Old  high  school  will  be  remodelled  at  esti- 
mated cost  of  $50,000. 

N.  J.,  Newark — Boys'  Industrial  School  will  build  school  at 

Dickerson  and  First  St.    Estimated  cost,  $125,000. 

N.  J.,  Paterson — Contract  will  be  awarded  about  January 
1  for  four-storv,  ll.r)xl75-ft.  school  in  Riverside  Section.  Esti- 
mated cost,  $200,000.  Fred  W.  Wentworth,  Paterson,  Arch. 
Noted  Aug.  5. 

N.  J.,  Wildwood — Contract  will  soon  be  awarded  for  two- 
story  school.    Estimated  cost,  $65,000.    Noted  Sept.  2  and  SO. 

Penn.,  Bedford — Preliminary  plans  being  prepared  by  H.  E. 
Kennedy  &  Co.,  Arch.,  Home  Trust  Bldg.,  Pittsburgh,  for 
three-story,  120xl76-ft.  tourist  hotel  for  Lee  Hoffman.  Esti- 
mated cost,  $100,000. 

Penn.,  Freeland — New  church  will  be  constructed  by  con- 
gregation of  St.  John's  Sloval  Church.    Estimated  cost,  $50,000, 


Penn.,  Greeneastle — Election  will  be  held  in  November  to 
vote  on  bonds  for  school  on  South  Washington  St. 

Penn.,  Hazelton — (West  Hazelton) — Citizens  contemplate 
new  school  in  West  Hazelton. 

Penn.,  Lewiston — Election  will  be  held  Nov.  2  to  vote  on 
$100,000  bonds  for  high  school.    J.  J.  Biemesderf er,  Secy. 

Penn.,  Philadelphia — Albert  Kelsey,  Arch.,  Perry  Bldg.,  pre- 
pared plans  for  five  buildings  for  Carson  College  for  Orphan 
Girls,  Witherspoon  Bldg.   Estimated  cost,  $300,000. 

Penn.,  Philadelphia — A  movement  is  on  foot  to  raise  a 
$500,000  fund  to  complete  buildings  at  18th  and  Bainbridge 
St.  for  Children's  Hospital  of  Philadelphia. 

Penn.,  Philadelphia — H.  O.  Wilbur  &  Sons  has  acquired  a 
site  at  245-47  New  St.  on  which  a  reinforced-concrete  build- 
ing will  be  built.    Estimated  cost,  $100,000. 

Penn.,  Pittsburgh — Bids  being  received  by  Walter  A.  Cohen, 
Arch.,  Oliver  Bldg.,  for  five-story  building  at  1139-41  Penn- 
sylvania Ave. 

Penn.,  Sera n ton — J.  J.  Howley,  Traders'  Bank  Bldg.,  pre- 
pared plans  for  alumni  building  for  Sisters  of  the  Immaculate 
Heart  of  Mary,  Mt.  St.  Mary's  Seminary.  Estimated  cost, 
$100,000. 

Penn.,  Shenandoah — Election  will  be  held  Nov.  2  to  vote 
on  $135,000  bonds  for  high  school. 

D.  Cm,  Washington — National  School  of  Domestic  Art  and 
Sciences  will  build  11  buildings  on  Wisconsin  Ave.  Esti- 
mated cost,  $500,000.  Charles  F.  Wood,  92  Fendall  Bldg.,  and 
Mary  A.  Zurhorst,  interested. 

Va.,  Norfolk — Plans  being  prepared  by  Browne  &  Taze- 
well, Arch.,  National  Bank  of  Commerce  Bldg.,  for  armory. 
Estimated  cost,  $165,000.    A.  Salomnsky,  Chn.  of  Bldg.  Com. 

W.  Va.,  Huntington — J.  Tracy  Troeger  contemplates  motion 
picture  theatre  on  Fifth  Ave.    Estimated  cost,  $65,000. 

W.  Va.,  Wellsburg — M.  L.  Wells,  Arch.,  preparing  plans 
for  three-story,  69x98-ft.  store  and  lodge  building  for  Walls- 
burg  Lodge  No.  2-A.    Estimated  cost,  $45,000. 

N.  C,  Delma — Charles  C.  Benton,  Wilson,  prepared  plans 
for  school.     Estimated  cost,  $40,000. 

N.  C,  Durham — Election  will  be  held  to  vote  on  $75,000 
bonds  for  two  schools  on  Moorehead  school  site.  George  W. 
Watts,  Chn.  School  Trustees. 

N.  C,  Greensboro — J.  W.  Long  and  others  contemplate 
hospital.    Estimated  cost,  $50,000. 

N,  C,  Winston-Salem — Norfolk  &  Western  R.R.  Co.  plans 
two-story  union  passenger  station.     Estimated  cost,  $500,000. 

S.  C,  Greenville — City  contemplates  city  hall  and  audi- 
torium.   Estimated  cost,  $75,000. 

Fla.,  Clearwater — Citizens  of  Pinellas  County  will  build 
county  court  house  and  jail. 

Fla.,  Ft.  Pieree — Mrs.  E.  C.  McAllister  will  build  eight- 
story  steel  hotel  at  12th  St.  and  Blvd.  Estimated  cost, 
$300,000. 

Fla.,  Okeeehobee — Citv  will  build  school.  Estimated  cost. 
$40,000.    W.  L.  Foote,  Trustee. 

Fla.,  Orlando — Plans  prepared  for  community  building  for 
Board  of  Trade.    Estimated  cost,  $45,000. 

Fla.,  Panama  Park — H.  J.  Klutho  preparing  plans  for 
eight-room  school  and  additions  to  West  Riverside  School. 
Estimated  cost,  $110,000. 

Fla.,  South  Jacksonville — Plans  being  prepared  for  16-room 
school  and  12-room  school.  Mark  &  Sheftall,  Arch.  Esti- 
mated cost,  $90,000. 

Fla.,  Springfield  —  (Jacksonville  post  office) — Rutledge 
Holmes  preparing  plans  for  eight -room  school  in  New  Spring- 
field,  cost,  $60,000,  and  two  4-room  school  at  Grand  Crossing 
and  Highway. 

Fla.,  Springfield — (Jacksonville  post  office) — R.  A.  Benja- 
min preparing  plans  for  eight-room  school  in  Northeast 
Springfield  and  wings  to  West  Springfield  school.  Estimated 
cost,  $100,000. 

Miss.,  Marion — School  Board  contemplates  $100,000  bonds 
for  agricultural  high  school. 

Miss.,  Pontotoe — Pontotoc  County  will  build  court  house. 
Estimated  cost,  $75,000. 

La.,  Jennings — Jefferson  Davis  Parish  Police  Jury  will 
build  court  house.     Estimated  cost,  $75,000. 

La.,  Lake  Charles — Citizens  voted  $125,000  bonds  for  high 
school. 

La.,  New  Orleans — Benevolent  Knights  of  America  will 
make  repairs  to  club  and  later  plan  building  at  estimated 
cost  of  $125,000. 

Tenn.,  Bristol — Election  to  be  held  to  vote  on  $60,000 
bonds  for  school  rescinded.     Noted  Oct.  21. 

Tenn.,  Memphis — W.  T.  Bailey,  Arch.,  preparing  plans  for 
new  church.  Estimated  cost,  $50,000.  S.  E.  Griggs,  Lauder- 
dale and  Georgia  St.,  Pastor. 

Ky.,  Lexington — Election  will  be  held  Nov.  2  to  vote  S100,- 
000  bonds  for  two  schools.    Noted  Aug.  19. 

Ohio,  Antioch — Bids  will  be  received  until  noon,  Oct.  29, 
by  J.  W.  Lentz,  Clk.  Perry  Township,  Bd.  of  Education,  for 
high  school.     Albert  S.  Wilson,  Senecaville,  Arch. 

Ohio,  Cincinnati — Congregation  of  St.  Andrews  R.  C.  Church 
will  build  one-story,  SlxiSO-ft.  church.  Estimated  cost,  $75,- 
000.    Samuel  Hannaford  &  Son,  601  Hubert  Bldg.,  Arch. 

Ohio,  Cineinnati — (Official) — Bids  will  be  received  until 
noon,  Nov.  13,  by  Adjutant  General  of  Ohio,  Columbus,  for 
alterations  and  repairs  to  armory  at  Helen  and  Burnet  St. 

Ohio,  Cleveland — L.  W.  Thomas,  Pythian  Temple,  prepared 
plans  for  remodeling  John  Anisfield  Bldg.  at  East  Ninth  and 
Huron  St.  for  Garfield  Realty  Co.     Estimated  cost,  $40,000. 

Ohio,  Cleveland — Bids  will  be  received  about  Nov.  15  by 
Cuvahoga  County  Commissioners,  Cleveland,  for  detention 
building  for  boys  on  Franklin  Ave.  William  S.  Lougee,  500 
Marshall  Bldg.,  Arch.    Estimated  cost,  $90,000.    Noted  Aug.  26. 
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Ohio,  Cleveland — Cleveland  Columbian  Building-  Co.  plans 
club  house.  John  T.  Dietz  and  Frank  Dietz,  Dietz  Electric 
Co.,  interested.    Estimated  cost,  $125,000. 

Ohio,  Columbus — James  H.  Butler  will  build  11-story  hotel 
at  Broad  St.  and  Giant  Ave.     Estimated  cost,  $500,000." 

Ohio,  Dayton — Mutual  Home  &  Savings  Association  will 
build  10-story  remforced-concrete  building  at  Main  and  Sec- 
ond St.  in  spring.    Estimated  cost,  $200,000. 

Ohio,  Marion — Odd  Fellows  Temple  will  build  temple  on 
West  Center  S.    Estimated  cost,  $40,000. 

Ohio,  Middletown — Knights  of  Pythias,  Lafayette  Lodge 
No.  3(,  plan  three-story,  store,  office  and  lodge  building.  Es- 
timated cost,  $50,000. 

Ohio,  Tiffin — First  Presbyterian  Church  will  build  church. 
Estimated  cost,  $50,000. 

Ohio,  Toledo — Citizens  will  vote  Nov.  2  on  $1,000,000  bonds 
for  school  improvements.     L.  I.  Donat,  Clk. 

Ind.,  Brazil — (Official) — Bids  will  be  received  about  Dec.  1 
for  high  school.    Estimated  cost,  $70,000.    Noted  Oct.  21. 

Ind.,  Terre  Haute — Johnson  &  Miller,  Ball  Bldg.,  preparing 
plans  for  16-room  school  at  25th  St.  and  Fourth  Ave. 

Mich.,  Detroit — Plans  being  considered  by  County  Commis- 
|^°ners^  for   additions   to   county   building.     Estimated  cost, 

Mich.,  Detroit — Plans  are  being  considered  for  a  five  or 
six-story  addition  to  Cass  High  School.  Estimated  cost, 
$359,000. 

Mich.,  Grand  Rapids — Williamson  &  Crow  preparing  re- 
vised plans  for  buildings  for  Calvin  College.  Estimated  cost, 
$125,000. 

Mich.,  Kalamazoo — Bids  will  be  received  by  Kalamazoo 
State  Hospital  until  Nov.  1  for  Nurses'  Home.  Estimated 
cost,  $56,000.  Wernette,  Bradfield,  Mead  Co.,  Grand  Raoids, 
Arch.    Noted  Aug.  19. 

Mich.,  Lansing — Directors  of  Lansing  State  Savings  Bank 
will  build  eight-story  building  at  Washington  and  Michigan 
Ave.    Estimated  cost,  $150,000. 

Mich.,  Manistique — Robinson  &  Campau,  449  Houseman  Blk 
Grand  Rapids,  preparing  plans  for  high  school.  Estimated 
cost,  $100,000. 

III.,    Buckley — Lutherans 
cost,  $50,000. 


will    build    church.  Estimated 


111.,  Chicago — Marshall  &  Fox  will  build  five  or  six-story 
office  building  at  Lincoln  Parkway  and  Huron  St. 

111.,  Chicago — Contract  will  be  awarded  about  Nov.  1  for 
two-story,  100xl74-ft.  building  for  Ninth  Church  of  Christ 
Scientist.  Carl  Barkhausen,  121  Wisconsin  St.,  Milwaukee 
Wis.,  Arch. 

111.,  Chicago — Baltimore  &  Ohio  Chicago  Terminal  R  R  Co 
will  build  two-  and  three-story  freight  sheds  at  200  West'uih 
St.  M.  A.  Long,  Arch.  Estimated  cost,  $65,000.  F  L  Stuart 
Baltimore,  Md.,  Ch.  Engr.  smart, 

111.,  Springfield — (Official) — Bids  will  be  received  about 
£e?-  J-  tk\gh  schooL     w-  B.  Ittner,  St.  Louis,  Mo.,  Arch 

.Noted  Oct.  21. 

Iowa,  Des  Moines — Cathedral  will  be  built  in  1916  bv  Ma- 
sonic Order.  Estimated  cost,  $300,000.  Charles  M.  Cathcart, 
Member  Bldg-.  Com. 

Iowa,  Des  Moines — Interurban  Ry  Co.  will  build  freight  de- 
pot at  Second  and  Center  St.     Estimated  cost,  $50,000. 

Iowa,  Harlan— Bonds  for  $120,000  voted  by  citizens  for 
school.     Noted  Sept.  2. 

Iowa,  Washington — Citizens  defeated  $100,000  bonds  for 
high  school. 

Minn.,  Duluth — (Official) — Bids  will  be  received  until  7-45 
p.m.,  Nov.  5,  by  Board  of  Education  for  purchase  of  $100  000 
bonds  for  schools.    Charles  A.  Bronson,  Clk.  Bd.  of  Education. 

Minn.,  Minneapolis — Hennepin  County  Medical  Society  plans 
12~story  office  building.    Estimated  cost,  $1,000,000. 

Citizens  plan  high  school. 


Minn.,   North    St.  Paul 

mated  cost,  $40,000. 


Esti- 


Minn.,  St.  Paul — (Official) — Bids  will  be  received  until 
Nov.  16  by  Board  of  Control,  State  Capitol,  for  Minnesota 
Historical  Society  building.  Estimated  cost,  $500,000  Clar- 
ence H.  Johnston,  Arch.    Noted  Sept.  23. 

-,    i4-5"^'  Hiawatha — Bids  will  be  received  until  7:30  p.m  Nov 
in  nM     ai    H°f  T?dtUCati?<n  f<£  hish  school.     Estimated  cost,' 
Oct   21  Kansas  City,  Mo.,  Arch.  Noted 

Kan.,  Topeka — City  will  build  junior  high  and  grade  school 
at  Fifth  and  Lincoln  St.  Estimated  cost,  $100VOOO.  L  M  Pen- 
well,  Pres.  and  Chn.  Bldg.  Com.,  High  School. 


Kan.,  Wichita — Bids  are  being  received  bv  T.  W.  C  A  for 
four-story  4!txl40-tt  brick  building.  Estimated  cost,  $65,000. 
A.  A.  Hyde  and  H.  W.  Darling,  in  charge. 

Neb.,  Alliance— Plans  being  prepared  for  three-story  and 
$60  000  Burlington   Hotel   Co.     Estimated  cos,. 


Neb.,  Hastings— (Official)— Contract  for  moving  picture 
theatre  and  office  building  for  William  Brach  will  not  be 
awarded  until  next  spring.     Noted  Oct.  7. 

Mont,,  Billinss-Y.  W.  C.  A.  will  remodel  old  Elks  club 
Estimated  cost,  $50,000.  "ud, 

Mo.,  Joplin — Election   will    probably   be    held    Nov     10  to 

S?heool°Bd$      '  °°    b°ndS    f°r    schools"     J-    A.    Becker,  Pres 

Mo.,  Kansas  City— W.  Hilton  Smith,  preparing  plans  for 
four-story  and  basement,  37x76-ft.  hotel  at  East  Ninth  St 
OcT'  £harlotte  St-  for  Hoffman  Bros.  Investment  Co.  Noted 

<K50Mn°n  i^Z;afk^TElection  wi"  be  held  Mar-  4,  1916  to  vote  on 
$jO,000  bonds  for  new  court  house. 

Mo.,  St.  Joseph — Rudolph  Meier,  Arch.,  preparing  plans  for 
20-room  high  school  in  North  Side.  Estimated  cost,  $175,0 00. 
■Sfi^nnn  ^'"Sfield— A  theater  estimated  to  cost  approximately 
lis  City interested  °"         Scluare-    J-  L.  Carlisle,  Kan- 

a  ^rk;\ Litt!e.  R"ck — Plans  being  prepared  by  W.  T  Bailev 
cost ^-»6M00?     '  "  f°r  Y'  M-  °-  A'  buildi'nS  Estimated 

c„i/rei,c"  AltaVista— Bids  will  soon  be  received  for  12-room 
school.    Estimated  cost,  $60,000. 

Tex.,  Houston— City  will  sell  $200,000  bonds  for  school 
construction.    Benjamin  Campbell,  Mayor. 

Colo.,  Colorado  Springs— Santa  Fe  R.R.  Co.  plans  station 
Estimated  cost,  $150,000.  p  suuon' 

to^tjs^^^^ss^  $cia5toho°o1ic  Church  pians  pa- 

dition'to  cohuC!-tno^.ibbey  &  pla"S  for  ad" 

Wash.,  Bellingham— Contract  will  be  awarded  about  Dec 

w.jftttSissrssr  E^r^r? Vh»Auonds  for 

Ore.,  Portland— W.  W.  Lucius,  Lewis  Bldg.,  Portland 
retained  by  Alisky  Estate  to  prepare  plans  fir  rebuilding 
structure  at  Third  and  Morrison  St.    Estimated  cost,  $5 MOO. 

pre.,  Portland— Bids  will  be  received  in  November  for  audi- 
torium for  city.  Estimated  cost,  $500,000.  Whitehouse  & 
Fouilhoux,  Wilcox  Bldg.,  Portland,  Arch.  Noted I  Au|.  12. 

•  ?alitr  Sacramento— Bids  will  soon  be  received  for  hall  of 
justice  building  for  city.  Shea  &  Lofquiest,  Arch  Esti- 
mater  cost,  $208,000.    Noted  July  29.  IjSU 

Calif.,  Woodland — H.  A.  Weeks 
is  for  courth'ouse  for 

000. 


plans  for  courtHouse  for  Yolo  cVunt'yf"  E^tfmateCdO'cost!P$200,^ 


BARGE  CANAL  WORK,  ALBANY,  N.  Y. 
Contract  No.  40 

Bids  were  received  Sept.  14  by  W.  W.  Wothersnoon  State 

fTnV  Nn  P.Unb-fWkS-VAAlbTan&  &  Bar*°  Canal  work'.  Con- 
tract No.  40,  from  (A)  J.  E.  Bishop,  Syracuse;  (B)  Cham- 
plain  Engineering-  &  Construction  Corporation  Saratoga 
Springs;  (C)  Eastover  Construction  Co.,  Inc.,  Utica  (D)  Holler 
&  Shepard,  Rochester.    The  item  bids  were  as  follows: 


27,000  cu.yd.  excavation   

6,000  cu.yd.  forming  embankment. 

860  cu.yd.  gravel  surfacing  

3.4  M  ft.  b.m  creosoted  lumber  

400  lin.ft.  foundation  piles  

3,750  lin.ft.  12-in.  reinforced  concrete  piles 

50  cu.yd.  second  class  concrete  

190  cu.yd.  first  class  reinforced  concrete. . . . 
55  cu.yd.  second  class  reinforced  concrete. . 
150  lin.ft.  36-in.  reinforced  concrete  pipe 

18,000  lb.  structural  steel  

14,200  lb.  metal  reinforcement  

2,000  lb.  iron  castings  plain  

448  lin.ft.  wooden  fence  

65  fender  fastenings  


Extended  totals. 


A 

B 

C 

D 

SO  .  35 

$0.38 

$0.48 

£0.38 

.  10 

.12 

.14 

.11 

1.35 

1.50 

1 .80 

1.40 

65.00 

05.00 

75,00 

65  00 

.29 

.35 

.42 

.32 

2.35 

2  55 

1  50 

2.30 

7.43 

8  00 

9  00 

7.00 

11.96 

13.50 

10  00 

12.75 

8.94 

9  00 

9  00 

8.00 

4  00 

5.00 

6  00 

4.75 

.04 

04 

.04 

.04 

.03 

.03* 

03| 

.03 

.04 

04 

.04 

.04 

.22 

.25 

.52 

.25 

1.21 

1.20 

1.20 

1.20 

>25,.315 

$27,140 

$26,058  J 

S26.438 

PAVING— ST.  CHARLES,  ILLINOIS 

Bt'EiS  TO^J&r'^^/'K^^^^  Main  .traction  Co.,  Elgin,  111.;  (E)  James  Cape  ft  Sons  Co.,  Racine, 
Engineer's  Estimate;  (B)  Western  Improvement  Co.,  Racine  Wls':  (F)  H"  H-  Enb°dy,  Aurora,  111.;  (G)  James  A.  Sockley 
Wis.;  (C)  Arwin  E.  Price,  Elgin,  111.;  (D)  Logan-Giertz  Con-      Co.,  Chicago,  111.    The  item  bids  were  as  follows: 

17,670  sq.yd.  vitrified  brick  pavement,  6-in.  cement  concrete  base 

2-in  sand  cushion,  joints  filled  with  asphalt  filler,  surface  dressed 

with  sand  and  subgrade  complete  

8,690  sq.yd.  vitrified  brick  pavement  5-in.  cement  concrete  base, 

2-m  sand  cushion,  joints  filled  with  asphalt  filler,  surface  dressed 

with  sand  and  sub-grade  complete  

10,850  lin.ft.  cement  concrete  curb  on  layer  of  bank  gravel,  subgrade 

complete  

400  lin.ft.  10-in.  vitrified  sewer  laid  and  constructed  complete 

lb  inlets  with  ci.  covers  placed  and  completed  

19  combined  false  curb  and  gutters  with  ci.  plate,  8  ft.  long 
72  combined  false  curb  and  gutter  with  ci.  plate,  5  ft.  long 

3b  oak  headers  in  place   * 

Adjustment  of  existing  manhole  and  C.  B.,  extra  concrete  per  cu.yd. 

Totals  


A 

B 

C 

D 

E 

F 

G 

$2.03 

$1.92 

$1.98 

$1.95 

$1.96 

$1.99^ 

$2.09 

1.98 

1.84 

1.90 

1.92 

1.90 

1.97 

2.02 

.48 
.50 
15.00 
10.00 
6.00 
14.72 

.38 
.60 
15.00 
8  00 
6.00 
8  00 
6.50 

.43 
.60 
15  00 
9  00 
5  00 
41c  per  ft. 
4  60 

.40 
.40 
12  50 
8.00 
5.00 

.45 
.40 
20  00 
10  00 
6  00 
10  00 
8  00 

.46 
.50 
15  00 
10.00 
6  00 
14  72 
5  00 

.30 
.75 
15  00 
10  00 
6  00 
12  00 
15  00 

$59,901 

$55,391 

$86,698 

$66,958 

$57,410 

$58,614 

$59,33:; 
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Que.,  Montreal — Marcil  Trust  Co.  will  build  one-story  gran- 
ite building-  on  Victoria  Sq.     Estimated  cost,  $300,000. 

It  ids  In  and  Contracts  Awarded. 

Mass.,  Boston — (Roxbury)  —  (Official) — Bids  received  Oct. 
19  for  addition  to  High  School  of  Practical  Arts:  John  J 
FTynn,  319  Washington  St.,  $69,736,  and  McNeil  Construction 
Co.,  201  Devonshire  St.,  $72,731. 

Mass.,  Haverhill — Contract  awarded  to  KELLY  BROS.,  30 
Pleasant  St.,  Haverhill,  for  Masonic  Temple  alterations. 

Conn.,  New  London — (Official) — Contract  awarded  to  H.  R. 
DOUGALS  CO.,  Inc.,  for  addition  to  Griswold  Hotel.  Noted 
Oct.  21. 

N.  Y.,  Harriman — Contract  awarded  to  HARRTMAN  IN- 
DUSTRIAL CORPORATION,  at  $40,000,  for  school. 

IV.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Con- 
tract awarded  to  McDERMOTT  &  HANIGAN,  Inc.,  103  Park 
Ave.,  New  York,  for  lOOxlOO-ft.  apartment  at  8  Woodycrest 
Ave.  for  Woodycrest  Bldg.  Corporation. 

N.  Y.,  Koehester — Contract  awarded  to  A.  PRIEDE  R [f H 
&  SONS  CO.,  Rochester,  for  Y.  M.  C.  A.  branch  building.  Esti- 
mated cost,  $50,000.    Noted  Sept.  2. 

N.  J.,  Atlantic  City — Contract  awarded  to  ALEX  CHAM- 
BLEY,  243  South  Tenth  St.,  Philadelphia,  Penn.,  for  three- 
story,  90xl50-ft.  addition  to  school.     Noted  Sept.  2. 

N.  J.,  Elizabeth — (Official) — Contract  awarded  bv  Board  of 
Education  to  JOHN  LAURIE,  JR.,  New  York,  N.  Y.,"  at  $84,877, 
for  Madison  Ave.  school.    Noted  Oct.  14. 

N.  J.,  Jersey  City — (Official) — Contract  awarded  to  JOHN  T. 
BRADY  CO..  103  Park  Ave.,  New  York,  N.  Y.,  at  $900,000,  for 
Hudson  County  jail.  J.  T.  Rowland,  Jersey  Citv,  Arch.  Noted 
Oct.  21. 

N.  J.,  Newark — W.  G.  Sharwell  &  Co.,  Newark  at  $84,989, 
low  bidder  for  Milford  school  on  ISth  Ave. 

Jf,  J.,  Trenton — (Official) — All  bids  received  Oct.  19  by 
Alfred  Gaskill,  Dir.  of  Dept.  of  Conservation  and  Develop- 
ment for  laboratory  rejected.     Noted  Oct.  7. 

Penn.,  Philadelphia — (Bustleton) — Melody  &  Heating, 
Bailey  Bldg.,  at  $40,440  low  bidder  for  two-story  school  addi- 
tion. 

Penn.,  Scranton — Contract  awarded  to  LTJDWIG  T.  STIPP, 
People's  Bank  Bldg.,  for  nine-story,  42x78-ft.  hotel  addition  for 
Casey  Hotel  Co.     Noted  Sept.  30. 

W.  Va.,  Charleston — Bids  were  received  for  two-story  addi- 
tion to  Kanawha  County  courthouse  as  follows:  G.  F.  Gates, 
$49,500;  Caldwell  &  Drake,  $53,125;  Central  Engineering  Co., 
$54,000.    Noted  Sept.  16. 

Ohio,  Findlay — Contract  awarded  to  J.  G.  BULLINGER,  To- 
ledo, at  $90,000,  for  infirmary  for  Hancock  County. 

Ohio,  Marion — Board  of  Education  awarded  contract  for 
high  school  to  W.  C.  HANDSHY  &  SON.  Zanesville,  at  $84,- 
773.    Marriott,  Allen  &  Hall,  Columbus,  Arch.    Noted  Sept.  23. 

BULKHEAD — PHILADELPHIA,  PENN. 

Bids  were  received  Aug.  16  by  the  Department  of  Wharves, 
Docks  and  Perries  for  the  constructon  of  a  temporary  bulk- 
head in  the  Schuylkill  River  from:  (A)  EDWIN  H.  VARE, 
Lincoln  Bldg.,  Philadelphia  (awarded  contract);  (B)  Pugh  & 
Hubbard  Co.,  Witherspoon  Bldg.,  Philadelphia;  (C)  Peoples 
Bros.,  15th  and  Callowhill  St.,  Philadelphia;  (D)  J.  E.  Brenne- 
man,  1523  South  Front  St.,  Philadelphia.  The  item  bids  were 
as  follows: 

A  B  C  D 

800  bearing  piles   $10.00     $8.88         $10.50  $12.70 

1,600   batter   piles   10.60     10.99  16.00  12.90 

50  pile  shoes   1.50        1.25  1.00  1.70 

4,000  6-in.  sh.  piles   9.00       9.42  10.95  12.45 

67  M.  ft.  yellow-pine  lumber.  .     65.00     55.00  45.00  S2.50 

4,000  galvanized  iron  caps....        .10         .15  .50  .14 

800  galvanized  iron  caps,  piles        .22         .37%  .90  .55 

Extended  totals   $65,966      $67,915    $83,585  $87,212 


Ind.,  Evansville — (Official)- — Contract  for  freight  depot  for 
Illinois  Central  R.R.  awarded  to  GEORGE  B.  SWIFT  &  CO 
Chicago,  at  $75,000.    A.  S.  Baldwin,  Ch.  Engr.    Noted  Oct.  21. 

Wis.,  He  Pere — Contract  for  substructure  of  four-story 
65xlS0-ft.  building  for  Premonstratension  Fathers  awarded 
to  A.  F.  BEAUREGARD,  De  Pere.  Estimated  cost  of  build- 
ing, $100,000. 

Wis.,  Watertown — Contract  for  high  school  awarded  to 
BAILEY-MARSH  CO..  Minneapolis,  Minn.  Estimated  cost, 
$125,000.     Noted  Sept.  23. 

Iowa,  Rock  Rapids — (Official) — Contract  awarded  to  A.  M 
OLSON  CONSTRUCTION  CO.,  Brookins,  S.  D.,  at  $107,300,  for 
three-story  and  basement  courthouse.     Noted  Oct.  7. 

Iowa,  Sioux  City — Contract  awarded  to  COOMER  &  SMALL, 
United  Bank  Bldg.,  for  Elks  club  house  at  Eighth  and  Douglas 
St.     Estimated  cost,  $75,000.     Noted  Sept.  9. 

Minn.,  Minneapolis — Contract  awarded  to  J.  L.  ROBINSON 
&  CO.,  at  $55,000,  for  two-story  brick  addition  to  Schiller 
school  at  Grand  and  26th  Ave. 

Minn,  Minneapolis — (Official) — Contract  for  theatre  for  M 
L.  Cohen  &  Co.,  239  Nicollett  Ave.,  awarded  to  FLEISHER- 
ROSE  CONSTRUCTION  CO.,  515  Plymouth  Bldg.,  Minneapolis, 
at  $41,000.    Noted  Sept.  23. 

S.  D„  Brookings — (Official) — Contract  for  four-story  dormi- 
tory for  State  College  awarded  to  WOLD  CONSTRUCTION 
CO.,   Brookings,   at   $72,000.     Noted   Oct.  7. 

Mont.,  Baker — Contract  awarded  to  MONEKE  BUILDING 
CO.,  Fargo,  N.  D.,  for  court  house  for  Fallon  County. 

Mont.,  Havre — Contract  awarded  to  LEASE  &  RICHARDS, 
Great  Falls,  at  $63,000,  for  Masonic  Temple  at  Third  Ave.  and 
Third  St.    Noted  Sept.  2. 

Mo.,  Kansas  City — Contract  awarded  to  PRATT-THOMP- 
SON  CONSTRUCTION  CO.,  500  Republic  Bldg.,  at  about  $200,- 
000,  for  additions  to  German  Hospital  at  24th  McCoy  and 
Holmes  St. 

Mo.,  Webster  Groves — Contract  awarded  to  JOHN  GREWE 
CONSTRUCTION  CO.,  947  Century  Bldg.,  St.  Louis,  at  about 
$175,000,  for  two  schools. 

Tex.,  Dallas — Contract  awarded  to  JONES  &  HARRING- 
TON, Ft.  Smith,  Ark.,  at  $59,150,  by  Board  of  Education  for 
Winnetka  school. 

Tex.,  Dallas — Contract  awarded  by  Board  of  Education  to 
HOLMBOE  CO.,  Oklahoma,  Okla.,  for  high  school  in  Oak  Cliff, 
at  $113,000. 

Utah,  Salt  Lake  City — Contract  for  normal  and  industrial 
building  for  University  of  Utah  awarded  to  AUGUST 
RUDINE.     Estimated  cost,  $55,000.     Noted  Sept.  30. 

Wash.,  Tacoina — Contract  awarded  to  CORNELL  BROS., 
Savage-Scofield  Bldg.,  Tacoma,  at  about  $75,000,  for  hotel 
for  Savage-Scofield  Co.  and  others.  Heath  &  Gove,  Tacoma, 
Arch. 

Calif.,  Ventura- — (Official) — Bids  received  Oct.  18  by  W.  F. 
McClure,  State  Engr.,  Sacramento,  for  two  cottages  and  deten- 
tion building  for  California  State  School  for  Girls:  Chirhart 
&  Nystedt,  $39,595;  The  Kling  Co.,  $43,333,  and  F.  O.  Eng- 
strum  Co.,   $45,987.     Noted  Oct.  7. 

Out..  Ottawa — Contract  awarded  to  NORCROSS  BROS.  CO.. 
103  Park  Ave.,  New  York,  N.  Y.,  for  eight-story  office  building 
on  Rideau  St.   for  C.  Jackson  Booth. 

The  (ieorjie  A.  Boyden  Pump  Co.,  Baltimore,  Md.,  recently 
capitalized  at  $1,800,000,  will  erect  a  large  plant  in  the 
northwest  section  of  Baltimore  for  the  manufacture  of  pumps. 
It  also  plans  to  establish  subsidiary  factories  in  Kansas  City 
and  San  Francisco.  The  following  are  the  officers  of  the 
company:  George  A.  Boyden,  Pres.;  J.  Calvin  Boyden,  Vice- 
Pres. ;  Janon  Fisher,  Chn.  of  the  Executive  Committee;  Harry 
Carter  Irwin,  Secy.;  and  George  A.  Boyden,  Jr.,  Mechanical 
Engineer  Supt.  Edwin  H.  Brownley  and  William  L.  Marbury 
are  acting  as  counsel.  The  present  offices  are  located  in  the 
Maryland  Casualty  Bldg.,  Baltimore. 


BARGE   CANAL  WORK,  ALBANY,  N.  Y. 
Contract  L. 

Bids  were  received  Sept.  14  by  W.  W.  Wotherspoon,  State  Harriman;  (G)  R.  T.  Ford  Co.,  Rochester;  (H)  Frank  L.  Cohen, 

Supt.  of  Pub.  Wks.,  Albany,  for  Barge  Canal  Work,  Contract  Buffalo;    (I)  Lupfer    &    Remick,  Buffalo;    (J)    Stanley  Con- 

L  from    (A)   Cleveland   &   Sons  Co.,   Brockport;    (B)    Oswego  struction  Co.,  Buffalo;   (K)  Larkin  &  Sangster,  Seneca'  Falls; 

Construction  Co.,  Inc.,  Fulton;  (C)  I.  M.  Ludingtons  Sons,  Inc.,  (L)  Scott  Bros.,  Rome;  (M)  Sherman-Stalter  Co.,  Lyons;  (N) 

Rochester:  (D)  Chesley,  Earl  &  Heimbach,  Inc.,  Buffalo;   (E)  Flood  &  Van  Wirt,   Hudson  Falls.     The   item  bids   were  as 

Vedder  Construction  Co.,  Delevan;  (F)  Grumer  &  Hallenbeck,  follows: 

A           B           C           D           E  F           G  H  I            .1  K  L           M  N 

21,000  cu.yd.  excavation                      $0.60      $0.40     $0.50      $0.65      $0.60  $0.02      $0.60  $0.55  $0.60      $0.60  $0  60  $0.42      $0.60  $0.77 

500  cu.yd.  lining                                      1.50        1.80        1.50        1.50        2  .00  1.40        1.25  1.50  1.50        1.25  1  50  1.35        1.65  1.80 

16.5  M.  f. b  in.  sawed  lumber                 60.00      78.00      50.00      60.00      60  00  65.00      50.00  50.00  55.00      .50.00  60  00  58.00      65.00  60  00 

3,500  cu.yd.  second-class  concrete         6.80       6.00       6.50       6.50       6.80  6.25       7.00  7.00  6.25       8.00  6.60  6.00       7.00  7  00 
106  cu.yd.  first-class  reinforced  con- 
crete                                              12.00      14.40      12.00      12.00      12.00  12.00      10.00  12.00  14.00      11.00  12  00  11.00      12.00  12.00 

590  cu.yd.  fourth-class  rip-rap                 2.50       3.00       2.50       2.50       2.00  2.50       2.00  2.50  2.00       2.00  2.00  1.30       2.00  2  00 

344,000  lb.  structural  steel                        .04}        .048        .04}        .03         .  04  .  04         .  04  .  04  0458       03  |  038  0378      .042  .038 

16,500  lb.  metal  reinforcement  03          .036         03          .03          .03  .03          .02}  03  03}        .03  03  .0315       .03  03 

95  sq.yd.  cobblestone  gutter                  1.25        1.50        1.25        1.25        1.25  1.25        1.25  1.25  1.25        1.00  1  25  .     1.20        1.25  .50 

265  sq.yd.  brick  pavement                     2.25        2.70        2.25        2.25        2.25  2.25        2  00  2.00  2.25        2.00  2  50  2.35        2.25  2.00 

1,240  hn.ft.  wooden  fence  25         .30         .25         .25         .25  .25         .30  .25  .25         .25  .25  .27         .25  .25 

137  Un.ft.  lattice  railing.                        1  75       2.10        1.75       1.75       1.75  1.75       1  75  2.00  1.75       1.50  2  10  1.70       1.75  1.75 

Removing  existing  superstructure  at 

Gorham  street  (lump) sum) .              100  00    120.00    100.00     100  00        1  00  100.00     100.00  100.00  120.00    100.00  50.00  100.00      50.00  100  00 

12  oil  signal  lamps.                           15.00      18.00      15.00      15.00      12.00  15.00      15.00  15  00  15.00      15.00  15  00  15.00      15.00  15.00 

Maintaining  navigation  at  Gorham 

St.  (lump  sum)  ..                               50  00      25  .00    100  00    100  00    100  .00  100  .00    100  00  1  00  1  00    100  00  1  00  1.00        1.00  50  00 

Maintaining  navigation  at  Kingdom 

Rd.  (lumpsum)                                50  00      25.00    100.00    100.00    100  00  100  00    100  00  1.00  100.00    100  00  1  00  1.00       1.00  50  00 

Timber    towpath    at    Gorham  St. 

lumpsum)                                      200  00      25.00    250.00    150.00    250.00  250.00    250  00  50  00  1.00    250  00  1.00  1.00       1.00  75.00 

Timber   towpath   at   Kindom  Rd. 

(lumpsum)                                    250  00      25  00    400.00    200.00    400.00  400.00    400  00  100.00  1.00    400  00  1.00  1  00       1.00  125  00 

Cofferdams,  pumping,  bailing  and 

draining  (lump  sum)                          10,000     12,000     10,000      8,250      8,000  7,500      6,000  12,000  12,000      3,000  8,500  11,432      7,000  7,500 

Total                                             $68,956   $65,943   $65,942   $62,047   $65,357  $63,564   $63,229  $68,292  $68,797   $63,062  $63,572  $59,928  $64,891  $67,786 
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Meeting-  of  Hydrated  Lime  Manufacturers 

In  January,  1915,  the  National  Lime  Manufacturers  opened 
at  Pittsburgh  an  office  known  as  the  Hydrated  Lime  Bureau, 
the  purpose  of  which  was  to  promote  the  use  of  hydrated  lime 
in  concrete,  mainly  by  acting  as  a  central  information  office 
from  which  all  inquiries  as  to  the  use  of  hydrated  lime  could 
be  promptly  and  accurately  answered.  It  is  thought  that 
the  scheme  has  been  very  successful  and  that  engineers  and 
contractors  are  becoming  much  better  informed  through  the 
bureau  of  the  advantages  of  hydrated  lime  in  concrete-  work. 
For  the  coming  year  it  is  hoped  to  extend  the  operation  of 
the  Bureau  and  to  that  end  a  meeting  of  all  the  hydrated 
lime  manufacturers  in  the  United  States  has  been  called  for 
Dec.  1,  1915,  to  be  held  at  the  office  of  the  Bureau.  It  is  the 
intention  of  the  Hydrated  Lime  Manufacturers  to  make  this 
Bureau  of  increasing  value  to  the  engineering  profession,  and 
it  is  hoped  that  every  manufacturer  of  this  material  will 
attend  this  meeting  and  be  prepared  to  support  the  movement. 

The  Concrete  Form  Co.,  Inc.,  Syracuse,  N.  Y.,  has  been 
awarded  the  highest  award  at  the  Panama -Pacific  Exposition 
for  the  Whaten  Form,  a  guaranteed  collapsable  steel  culvert 
form  used  in  road  construction. 

The  J.  F.  Mundy  Hoisting  Engine  Co.,  Newark,  N.  J.,  has 
purchased  the  business  of  J.  F.  Mundy  and  will  continue 
business  under  the  new  name.  R.  L.  Strickland  is  Secy,  and 
Treas. 

W.  F.  Hardy,  for  the  past  11  years  connected  with  the 
Diamond  Rubber  Co.  and  the  B.  F.  Goodrich  Co.,  has  been 
appointed  Sales  Mgr.  of  the  Boston  Belting  Co.,  84  Linden 
Park  St.,  Boston,  Mass. 

The  Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y„  manufacturer  of 
pumps  and  hydraulic  machinery,  will  open  a  branch  office  at 
111  No.  3d  St.,  Philadelphia,  Penn.,  on  Oct.  1.  The  company 
has  purchased  the  business  of  H.  E.  Trotman  at  this  address, 
who  has  been  the  distributor  of  pumps  for  this  company.  E. 
S.  Jenison,  formerly  with  the  Canadian  Fairbanks-Morse  Co., 
Ltd.,  Montreal,  has  been  appointed  Mgr.,  and  F.  G.  Kramer, 
formerly  in  the  employ  of  H.  E.  Trotman,  will  be  Assist.  Mgr. 
J.  B.  Trotman  will  continue  with  the  Goulds  Mfg.  Co. 

The  E.  B.  Croshy  Construction  Co.,  formerly  of  Muskogee, 
Okla.,  has  moved  to  306  West  Ninth  St.,  Kansas  City,  Mo.  This 
firm  has  recently  completed  a  $75,000  high  school  building  at 
Boonville,  Mo.,  for  which  .1.  H.  Felt  &  Co.,  Grand  Avenue 
Temple,  Kansas  City,  Mo.,  was  Arch. 

The  H.  F.  Harris  Engineering  Co.  have  moved  from  16S 
Osborne  St.,  Bridgeport,  Conn.,  to  the  corner  of  Broad  and 
John  St.,  Bridgeport,  and  are  installing  additional  machinery 
as  fast  as  it  can  be  obtained. 

The  Marine  Oil  Engine  Co.,  of  New  York,  has  just  been  in- 
corporated with  a  capital  of  $200,000  for  the  purpose  of  carry- 
ing on  a  business  of  installing  oil  engines,  both  in  ships  and 
in  either  municipal  or  private  power  plants.  Mr.  W.  R.  Hav- 
nie,  U.  S.  Manager  for  Bolingers  Co.  of  Stockholm,  Sweden, 
50  Church  St.  is  the  moving  spirit  in  the  concern. 

CATALOG  AOTICES 

General  Electric  Co..  Schenectady,  N.  Y.  Pamphlet.  Holo- 
phane  refractors  for  street  lighting.  Illustrated,  30  pp.,  6x9 
in. 

Westinghouse  Electric  &  Mfg.  Co.,  E.  Pittsburgh,  Penn. 
Circular  No.  1536.  Alternating  current  water-wheel  gen- 
erators. Illustrated,  32  pp.,  SxlO1,^  in.  Special  Publication  No. 
1562.  Railway  equipments  and  locomotives  in  the  Far  West. 
Illustrated,  48  pp.,  8M>xll  in. 

The  Scranton  Pump  Co.,  Scranton,  Penn.    Bulletin  No.  103. 
Jet    condensers    and    vacuum    pumps.      Illustrated.    12  pi> 
6x9  in. 

K-G  Kelding  &  Cutting  Co.,  556  West  34th  St.,  New  York. 
Catalog.  Oxy-acetylene,  oxy-blaugas  welding  and  cutting 
equipment.     Illustrated,  24  pp.,  4%x7%  in. 

American  Steel  Dredge  Co.,  Ft.  Wayne,  Ind.  Bulletin  No. 
10.  "Single-Line"  revolving  steam  shovels.  Illustrated,  8  pp.. 
sy2xll  in. 

HIGH   SERVICE   SYSTEM,   CO  ATES  VILLE,  PENX. 

Bids  were  received  Oct.  7  for  the  construction  of  a  high 
service  system  at  Coatesville  from  (A)  PARTRIDGE  & 
BURKE,  Hohokus,  N.  J.  (awarded  contract):  (B)  H  C. 
Brooks  Co.,  Martinsburg,  W.  Va.:  (C)  Punleavv  Bros.  Coates- 
ville; (D)  Pugh  &  Hubbard.  Philadelphia,  Penn.;  (E)'  Thomas 
J.  Radley  Co.,  Inc.,  New  York,  N.  Y.  The  item  bids  were 
as  follows: 


A 

B 

C 

D 

I 

12.56  tons  10-in.  Class  A  pipe 

$24 

.75 

$20 

.  50 

$20 

$20 

.50 

$28 
28 

.00 

30.56  tons  10-in.  Class  B  pipe  

24 

.75 

26 

50 

26 

.75 

26 

.50 

00 

62.75  tons  6-in.  Class  B  pipe  

24 

.75 

26 

50 

26 

.75 

27 

.05 

29 

110 

243 . 0  tons  8-in.  Class  O  pipe  

24 

.75 

26 

50 

26 

.75 

27 

.05 

28 

00 

24.15  tons  6-in.  Class  B  pipe  

24 

.75 

26 

50 

26 

.75 

27 

.05 

28 

00 

13.6  tons  6-in.  Class  C  pipe  

24 

75 

20 

50 

26 

75 

27 

.05 

28 

0(1 

10.2  tons  c.i.  specials   

60 

.00 

65 

00 

00 

00 

58 

80 

05 

00 

1,390  lin.ft.  10-in.  c.i.  pipe  laid 

35 

35 

35 

.38 

45 

11,980  lin.ft.  8-in.  c.i.  pipe  laid     .  . 

28 

29 

35 

36 

37 

2,170  lin.ft.  6-in.  c.i.  pipe  laid  

23 

27 

35 

34 

35 

1  10-in.  gate  valve  

25 

75 

27 

.50 

30 

00 

28 

50 

39 

00 

8  8-in.  gate  valves  

10 

50 

21 

00 

20 

00 

17 

60 

25. 

80 

18  6  in.  gate  valves  

14 

00 

16. 

00 

12 

75 

12 

00 

17 

10 

30  hydrants  with  gate  valve  

45 

00 

50 

00 

48 

00 

44 

50 

50. 

00 

200  cu.yd.  excess  excavation  

75 

1. 

00 

1. 

25 

1 

50 

3,000  lin.ft.  macadam  pavement  . 

10 

10 

05 

20 

17 

120  lin.ft.  brick  pavement  

34 

60 

25 

i. 

75 

45 

00  3,750. 

00  3,000. 

00  3.685. 

00-1 

,600' 

00 

Equipment  for  pumping  station 

1,456. 

DO  1 

,075 

on  i 

,2*4 

00  1 

,740 

00  2 

;,500. 

00 

Venturi  meter  

650 . 

00 

725 

00 

600. 

00 

706 

00 

652. 

00 

Superstructure  for  pumping  station 

600. 

00 

700. 

00 

960 

00  1 

,720. 

00 

700. 

00 

177  cu.yd.  earth  excavation  

45 

1. 

00 

(50 

1, 

00 

50 

7  cu.yd.  Class  A  concrete  

8! 

00 

9. 

00 

8. 

00 

15. 

00 

6' 

50 

55  cu.yd.  Class  B  concrete  

9. 

00 

8. 

00  < 

6. 

00 

10 

00 

6. 

50 

140  lb.  of  steel  reinforcement.  .  . 

05 

00 

04 

04 

05 

Extended  totals  ."   $23,834  $24,943  $25,619  $28,127  $28,968 


The  Detroit  Products  Co.,  Detroit,  Mich.,  to  celebrate  a 
record-breaking  September  business,  about  30  of  its  members 
were  the  guests  of  J.  G.  Rumney,  Gen.  Mgr.,  at  a  banquet 
given  Oct.  19  at  the  Detroit  Athletic  Club.  The  September 
output  of  the  company  including  both  fenestra  solid  steel 
windows  and  also  Detroit  self  lubricated  springs  also  made 
by  the  company  was  the  biggest  in  the  history  of  th.e  com- 
panv.  And  from  present  indications  the  remaining  months 
of  1915  are  going  to  be  no  exception  to  the  rule.  The  Septem- 
ber record  was  a  combination  of  a  series  of  record-breaking 
months  throughout  the  year.  At  the  banquet,  speeches  were 
made  by  Walter  S.  Russel,  Pres.  of  the  Russel  Wheel  and 
Foundry  Co.,  of  Detroit,  and  by  R.  S.  Drummond,  Vice-Pres. 
of  the  Detroit  Steel  Products  Co. 

American  Lumlier  Used  in  Portugal — Most  of  the  foreign 
lumber  used  in  Portugal  is  imported  from  Sweden  and  the 
United  States,  especially  from  the  Gulf  ports,  Pensacola, 
Apalachicola,  Gulfport,  New  Orleans,  and  Galveston.  Pitch 
pine,  oak,  ash.  and  satinwood  are  the  kinds  of  American  lum- 
ber in  demand.  Pitch  pine  is  used  for  roof  building  and  floor- 
ing, oak  and  ash  for  building  railway  cars  and  trucks,  and 
satinwood  for  furniture  making.  The  present  price  of  pitch 
pine  in  Lisbon  is  between  56  and  62c.  per  cu.ft.,  as  compared 
with  42c.  before  the  war.  The.  difference  is  not  due  to  an 
increase  in  the  price  of  the  lumber  itself,  but  to  the  exorbitant 
freight  rates  and  the  unusually  low  exchange.  The  average 
sizes  of  pitch  pine  imported  are  27  \2  and  30  cu.ft.  The  usual 
sizes  of  Swedish  lumber  imported  are  3x9  and  3x10,  employed 
mainly  for  beams  and  for  making  doors  and  windows.  The 
price,  owing  to  present  circumstances,  has  increased  about 
70  per  cent.  The  stock  of  foreign  lumber  on  hand  is  very 
small,  but  dealers  state  that  they  have  no  desire  to  increase 
it,  in  view  of  present  conditions  .  The  cheap  native  lumber, 
which  sells  for  about  25c.  per  cu.ft.,  is  being  used  extensively, 
thus  replacing  to  a  considerable  extent  the  imported  product. 
Occasionally  small  shipments  of  pitch  pine  from  New  Orleans 
are  received,  to  supply  the  most  urgent  demands  of  the 
market. 

Dodweil  &  Co.,  Ltd.,  135  Front  St.,  New  York,  N.  Y.,  an- 
nounces the  removal  of  its  office  to  50  Broad  St. 

The  Hydraulic  Press  Mfg.  Co.,  Mount  Gilead,  Ohio,  received 
the  grand  prize  and  gold  medal  for  hydraulic  presses  at  the 
Panama-Pacific  International  Exposition.  This  company  has 
issued  a  folder  on  "Maintaining  a  Precedence  in  Exposition 
Awards." 

Brick  and  Tile  Produced  in  tin-  United  States  in  1914  were 
valued  at  $164,586,983,  according  to  Professor  Middleton,  of 
the  United  States  Geological  Survey.  Clay  products  are  made 
in  every  state,  Ohio  leading,  Pennsylvania  second,  and  New 
Jersey  third.  The  strip  of  land  along  Hudson  River  from  New 
York  City  to  Cohoes,  including  Bergen  and  Middlesex  Coun- 
ties, in  New  Jersey,  is  the  greatest  brick-making  district  in 
this  country  and  probably  in  the  world,  and  New  York  City 
is  the  leading  common-brick  market  in  the  United  States, 
about  one  billion  brick  being  used  there  annually.  In  1914 
there  were  marketed  from  this  region  SSS,266,000  common 
brick  valued  at  $4.00  per  M.  Of  these,  New  Jersey  produced 
209,146,000  brick  valued  at  $5.10  per  M. 

Wood-Block  Paving  in  (Jreat  Britain  is  in  general  use  in 
nearly  all  of  the  several  hundred  boroughs  the  population  of 
which  is  greater  than  60.000,  according  to  the  weekly  bulletin 
of  the  Canadian  Department  of  Trade  and  Commerce.  In  a 
few  prominent  cities,  such  as  Glasgow,  Dublin,  Belfast  and 
Liverpool,  wood-block  paving  is  used  only  in  front  of  hospi- 
tals and  schools.  It  is  said  that  the  hard  pavements  in  these 
cities  have  not  been  replaced  by  wood  because  of  the  practice 
of  shoeing  draft  horses  with  sharp  calks,  which  would  tear 
up  the  wood  blocks.  Without  exception  the  wood-block  pave- 
ment laid  in  Great  Britain  at  the  present  time  is  Swedish  or 
Russian  redwood  (Pinus  sylvestris).  The  specifications 
issued  by  the  municipal  engineers  throughout  the  country 
admit  this  wood  and  no  other,  the  one  exception  being  the 
specification  for  the  Borough  of  Westminister,  London,  which 
admits  Canadian  spruce,  red  pine  or  Douglas  fir.  Swedish  and 
Russian  redwood,  sawed  in  4-in.  blocks  and  given  an  S-  to 
10-lb.  treatment  of  creosote,  gives  a  pavement  that  will  last 
in  London  20  yr.  under  light  traffic  and  12  yr.  under  heavy 
traffic.  The  English  specifications  are  not  especially  rigid. 
Hearts  are  admitted,  as  are  also  knots,  unless  the  latter  are 
loose  or  on  the  upper  end  of  the  blocks.  There  is  no  rigid 
adherence  to  any  rule  regarding  the  rate  of  growth.  The 
Russian  redwood  is  preferred  to  the  Swedish  because  it  is 
slower  growing  and  therefore  harder,  but  blocks  are  admitted 
with  six  or  even  four  rings  to  the  inch.  There  is  no  rigid 
exclusion  of  sapwood,  some  specifications  admitting  as  much 
as  18%  of  sap.  Timber  used  by  Great  Britain  for  paving  in 
1913  was  approximately  60,000.000  ft. 
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Bids  received  until  Nov.  9,  1915. 

Sewerage  and  Sewage  Disposal 

Yorktown  Heights,  N.  Y. 

Sealed  proposals  for  Sewerage  and  Sewage  Disposal  Plant 
at  the  New  York  State  Training  School  for  Boys,  Yorktown 
Heights,  N.  Y.,  will  be  received  by  Mr.  William  B.  Osgood 
Field,  President  of  the  Board  of  Managers,  New  York  State 
Training  School  for  Boys,  Yorktown  Heights,  N.  Y.,  at  the 
Department  of  Architecture,  Room  1224  Woolworth  Building, 
New  York  City,  until  November  9,  1915,  at  2:30  p.m.,  when 
they  will  be  publicly  opened  and  read.  Proposals  shall  be 
enclosed  in  an  envelope  furnished  by  the  State  Architect, 
sealed  and  addressed,  and  shall  be  accompanied  by  a  certified 
check  in  the  sum  of  $1,875.00.  The  contractor  to  whom  the 
award  is  made  will  be  required  to  furnish  surety  company 
bond  in  the  sum  of  50%  of  the  amount  of  contract  within  30 
days  after  official  notice  of  award  of  contract  and  in  accord- 
ance with  the  terms  of  Specification  No.  2225.  The  right  is 
reserved  to  reject  any  or  all  bids.  Drawings  and  specifications 
may  be  consulted  at  the  New  York  State  Training  School  for 
Boys,  Yorktown  Heights,  N.  Y.,  at  the  New  York  office  of 
the  Department  of  Architecture,  Room  1224  Woolworth  Build- 
ing, and  the  Department  of  Architecture,  Capitol,  Albany,  N.  Y. 
Drawings  and  specifications  and  blank  forms  of  proposal  may 
be  obtained  at  the  Department  of  Architecture,  Capitol, 
Albany,  N.  Y.,  upon  the  deposit  of  a  check  in  the  sum  of 
$10.00,  made  payable  to  the  State  of  New  York,  for  each  set 
of  plans  and  specifications,  which  check  will  be  returned  when 
plans  and  specifications  are  sent  back  in  good  condition  to 
the  State  Architect,  Lewis  F.  Pilcher,  Capitol,  Albany,  N.  Y. 

Dated,  Albany,  N.  Y.,  October  5,  1915. 

m 

Bids  received  until  Nov.  11,  1915. 

Section  G.  Dorchester  Tunnel 

City  of  Boston,  Mass. 

Sealed  bids  for  building  Section  G,  Dorchester  Tunnel,  in 
Dorchester  avenue,  between  West  Fourth  street  and  Old 
Colony  avenue,  South  Boston,  will  be  received  by  the  under- 
signed until  12  o'clock  noon  of  Thursday,  November  11,  1915. 
The  section  is  about  1,200  feet  long.  The  structure  will  be 
mainly  of  reinforced  concrete.  The  work  includes  a  pump 
well  with  an  emergency  exit,  a  ventilating  chamber  with  an 
emergency  exit,  an  open  incline  for  surface  cars,  a  6'-6" 
tidegate  chamber  on  the  B  street  outfall  sewer,  and  sewer 
changes.  Specifications  and  forms  of  contract  can  be  obtained 
at  15  Beacon  street,  ninth  floor.  The  right  to  reject  any  and 
all  bids  and  to  award  the  contract  as  is  deemed  to  be  for  the 
best  interest  of  the  City  of  Boston  is  reserved. 

By  order  of  the  BOSTON  TRANSIT  COMMISSION, 

B.  LEIGHTON  BEAL,  Secretary. 

W. 

Bids  received  until  Nov.  4,  1915. 

Proposals  for  Repairs  to  Granby  Street 

OFFICE  BOARD  OF  CONTROL, 

Norfolk,  Va.,  Oct.  22,  1915. 

Sealed  proposals  will  be  received  at  this  office  until  one 
o'clock  P.  M.,  Thursday,  Nov.  4th,  1915,  for  reconstructing, 
repairing  and  repaving  the  wood  block  pavement  on  Granby 
Street,  from  Main  Street  to  Queen  Street,  according  to  the 
terms  and  conditions  of  the  existing  contract  between  the 
United  States  Wood  Preserving  Company,  of  New  York  City, 
and  the  City  of  Norfolk,  Va.,  dated  Mar.  3,  1910.  The 
pavement  to  be  restored  to  a  "thoroughly  good  and  satisfac- 
tory condition" — without  maintenance  obligations. 

Instructions  to  bidders,  proposals  and  specifications  for 
the  work  can  be  seen  at  the  office  of  the  City  Engineer. 

A  certified  check  for  $2000  00  will  be  required  with  each 
proposal. 

The  right  to  reject  any  or  all  bids  is  reserved. 

BOARD  OF  CONTROL. 
W.  H.  TAYLOR,  JR.,  City  Engineer. 


Bids  received  until  Nov.  15,  1915. 

Notice  to  Hydraulic  Dredge  Contractors 

New  Madrid,  Mo. 

Sealed  proposals  will  be  received  by  the  St.  John  Levee 
and  Drainage  District  of  Missouri  until  2  o'clock  P.M.,  No- 
vember 15,  1915,  at  the  office  of  the  Secretary,  in  the  South 
Room  of  the  Hunter  Bank  Building,  in  New  Madrid,  Mo. 

The  work  to  begin  at  the  east  end  of  New  Madrid,  extend 
along  the  "front"  and  down  stream  to  high  ground;  a  total 
distance  of  about  8,700  ft.;  and  consists  of  either  300,000  cu.yds. 
special  hydraulic  fill  levee;  crown  10  ft.,  slopes  5  to  1  and  10 
to  1;  or  177,000  cu.yds.  special  levee  combined  with  76,500 
cu.yds.  standard  team  work  levee. 

Material  for  hydraulic  fill  levee  to  be  obtained  from  Mis- 
sissippi River  bed  or  from  the  immediate  bank,  part  from  near 
each  end  of  the  work.  Maximum  distance  to  be  pumped  about 
3,200  ft.  The  material  for  the  team  work  will  be  obtained  at' 
the  site. 

The  conditions  on  the  ground  must  be  examined  to  be 
understood.  Plans  and  specifications  can  be  examined  in  the 
office  of  the  Secretary  at  New  Madrid  or  at  that  of  Miller 
Engineering  Co.,  Little  Rock,  Ark. 

Bids  must  be  accompanied  by  a  certified  check  in  amount 
equal  to  2%  of  the  price  bid.  The  successful  bidder  will  be 
required  to  give  satisfactory  bond  in  an  amount  equal  to  40% 
of  the  contract  price. 

Ninety  days  to  begin  work;  then  12  months  to  finish. 

The  right  to  reject  any  or  all  bids  is  reserved. 

W.  S.  EDWARDS,  Secretary. 

October  15,  1915. 

S3 

Bids  received  until  Nov.  3,  1915. 

Sewer  Extension 

Atlantic  Highlands,  N.  J.,  Oct.  19,  1915. 

Bids  will  be  received  by  the  Mayor  and  Council  of  the 
Borough  of  Atlantic  Highlands,  N.  J.,  until  eight  o'clock  P.M. 
on  November  3,  1915,  for  the  construction  of  2%  miles  of  8" 
and  10"  sewer  pipe  with  necessary  manholes,  and  concrete 
pit  for  sewer  lift. 

Plans  and  specifications  may  be  obtained  from  W.  T. 
Franklin,  Borough  Clerk,  upon  deposit  of  $10.00  as  a  guar- 
antee for  the  safe  return  of  same. 

A  certified  check  for  the  sum  of  $500.00  must  accompany 
all  bids,  as  a  guarantee  that  the  bidder  will  enter  into  con- 
tract and  furnish  proper  bonds,  should  his  bid  be  accepted. 
The  Borough  reserves  the  right  to  reject  any  or  all  bids. 

(Signed)  W.  T.  FRANKLIN,  Borough  Clerk. 

H.  O.  TODD,  Borough  Engineer. 

m 

Bids  received  until  Nov.  11,  1915. 

Highway  Work 

OFFICE  OF  THE  STATE  COMMISSION  OF  HIGHWAYS. 

Albany,  N.  Y. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
their  office,  No.  55  Lancaster  Street,  Albany,  N.  Y.,  at  1  o'clock 
P.  M.  on  Thursday,  the  11th  day  of  November,  1915,  for  the 
improvement  of  the  highways  in  the  following  counties: 
Cayuga  (approx.  8.00);  Chautauqua  (approx.  0.79);  Genesee 
(approx.  0.40);  Greene  (two  highways — 3.98,  2.39);  Jefferson 
(approx.  6.05);  Montgomery  (approx.  4.59);  Oneida  (two  high- 
ways— 4.69,   5.34);  Schenectady   (approx.  4.22). 

Maps,  plans,  specifications  and  estimates  may  be  seen  and 
proposal  forms  obtained  at  the  office  of  the  Commission  in 
Albany,  N.  Y.,  and  also  at  the  offices  of  the  division  engineers 
in  whose  divisions  the  roads  are  to  be  improved.  The  ad- 
dresses of  the  division  engineers  and  the  counties  in  which 
they  are  in  charge  will  be  furnished  on  request. 

The  especial  attention  of  bidders  is  called  to  "General 
Information  for  Bidders"  in  the  itemized  proposal,  specifica- 
tions and  contract  agreement. 

I.  J.  MORRIS,  EDWIN  DUFFEY, 

Secretary.  Commissioner. 


November  4,  1915 
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PRICE  CHANGES  AND  THE  BUSINESS  OUTLOOK 

Each  week  more  is  heard  about  the  continued  improve- 
ment in  business    not  only  as  applied   to  goods  man  u  fact - 

Son*  Th^t'^  bUt  in  n*ea£y  a11  lines  for  local  Consump- 
tion.    The  net  earnings  of  the  railroads  show  a  decided  in- 

over  la?t  year  at  this  time'  and  business  is  so  brisk 
that  they  are  in  no  position  at  present  to  handle  the  freight 
which  is  piling  up.  One  drawback  seems  to  be  the  scarcity 
of  transports  at  freight  terminals,  which  ties  up  the  unload- 
ing. According  to  railroad  and  shipping  interests  deliveries 
scheduled  to  start  Nov.  1  will  be  in  excess  of  avai  able  cargo 
room  on  ships  sailing  from  New  York,  and  consequently  raf° 
road  shipments  will  be  diverted,  to  a  certain  extent,  to  Cana- 
dian ports,  where  shipping  facilities  to  foreign  ports  are 
more  easily  obtained.  A  number  of  the  railroad!  are  niacin! 
Vnfk  Sr4,£°r  leW  freig,ht  <iars'  amonS  which  are  the  New 
nhL  fn  iM'.W„,th  aii  °l'der  for  9'000-  and  the  Baltimore  & 
Ohio  for  1  000  hopper  bottom  cars,  besides  which  figures  have 
been  asked  by  other  roads  for  about  6,000  more.  The  railroads 
are  also  placing  heavy  orders  for  1916  delivery  of  rails  amone 
which  are  the  Pennsylvania  for  175,000  tons  the  Boston  & 
Maine,  25,000  tons,  the  Illinois  Central,  65,000  tons  and  the 
Baltimore  &  Oh.o  for  62,500  tons.  These  orders  give  us 
an  idea  of  the  vast  amount  of  rail  business  being  handled 
when  it  is  understood  that  Russia  alone  has  bought  350  000 
tons  and  is  in  the  market  for  more,  it  can  be  seen  that  busi- 
ness already  placed  in  this  line  alone  is  around  1,000,000  tons. 

The  demand  for  pig  iron  and  various  lines  of  steel  is  the 
greatest  since  1907  and  is  in  excess  of  the  producing  capacity 
of  the  furnaces  and  mills.  It  is  almost  impossible  to  buy  any 
pig  iron,  scrap,  or  ingot,  for  present  delivery.  Pig  iron  in 
\w  P„and  ^i'6!6  monthfs  has.  Increased  in  price  approximate  y 
35%,  and  steel  products  outside  of  steel  rails  about  15%  and 

?2o  ne£VVhe£e- hnes  more  than  double  that  of  a  year 
W °-  .Plttsburgh  is  booming  with  this  increased  activity  the 

sKE? h,°^Se  ,?Iectric  Co-  havin&  bought  100  acres  to  erect 
500  model  dwellings  for  employees  at  a  cost  of  $1,500,000 

It  is  interesting  to  note  that  from  1900  to  1912,  although 
the  population  of  the  United  States  has  increased  but  a  little 
over  25%,  the  national  wealth  has  increased  112%  or  $803 
per  person.  Exports  are  reaching  new  marks  each  week 
a^ns?i7T7nndnna0r0trd  *100.000.°°°  the  third  week  in  October 
tg-fl  ft  *,3-70°'000  the  previous  week.  Contrast  these  figures 
with  the  weekly  average  for  the  past  five  years  of  $39  000  000 
and  some  idea  of  the  increase  is  gained  A  large  contract 
vfl°eof  ymPlhCed,  Wh!,ch  iS1°f  interest  is  the  order  for  5,000,000 
yd.  of  cloth,  placed  with  the  American  Woolen  Co  by  the 
Russian  Government,  and  is  the  greatest  single  order  ever 
placed  with  one  concern  in  this  line.  oi  aer  ever 

„,  Jrade  balances  are  piling  up  faster  than  ever  before,  the 
past  four  weeks  the  total  being  over  $200,000,000.  A  year 
ago  it  was  about  $40,000,000.  About  60  per  cent  of  these 
exports  are  for  goods  fully  or  partly  finished,  against  a  y lar 
ago  when  it  was  about  25  per  cent.  Municipal  boncl  issue's 
1°  „S„enP  e^ber  throughout  the  country,  reached  a  total  of  ovlr 
$21,000,000  against  $8,712,000  for  September  a  year  ago  The 
$38 ^fifi^T&'n!  month?  °f  this  ^ar  against  last^year  is 
fi Bonc\  lssues  to  be  voted  for  the  next  six  months 

over  lotal  ^nr^QiV^  ^  Sh°Uld  increase  considerably  the 
over  total  tor  1915  as  there  is  a  great  deal  of  larsre  work 
contemplated.  Building  permits  for  September  ffom  163 
or SlTqq^q1^  Wl\h  %  contemplated  outlay  of  $72,862,340 
or  $17,995,319  more  than  for  the  same  month  of  last  year. 

vervhfinhV»eSJi°  1  °f  unskil.led  labor  in  construction  work  is 
Vqi  y  i  f  f  A°  become  serious  with  the  opening  of  work  in 
1916  as  at  the  present  time  it  is  hard  to  get  labor  to  leave 
the  larger  cities  even  for  $2  a  day  of  8  hr.  Emigration  To 
this  country  has  dropped  to  about  )  of  what  it  was  a  yea? 
tla'ln^  ?49nI«nCe  August-  191^  21-fl40  emigrants  landed  here 
S  n,™h  nf  iyKar  aga  Taking  into  consideration  the 
fvJit*?  0f  •  laborers   returning   to   their   own  country, 

tion  contemnlfwr1"^  a"d  tthe  exPected  additional  construe- 
non    contemplated    for   next   year,    it    would    seem    that  the 

conntkracetor.lab°r  Pr°blem  iS  °ne  °f  P^me°  importence^o  the 
.Conservative  banking  interests  are  greatly  worried  over 
woufirehpenhtp,StPf0Ulati,iOn  in  tad«BWal  st°cks  anclTonsider it 
rest  for  a  time.  concerned  if  the  market  were  given  a 

mn^vf  cemen.t  market  is  considerably  firmer  than  it  was  a 
month  ago  with  an  additional  rise  in  price  of  10c.  this  week 
this  increase  being  due  to  the  additional  orders  being  placed 
?vl,the  sh°rta&e  of  labor  as  the  steel  interests  are  taking 
avalla])le  man.  The  local  brick  market  is  in  better 
?7  PT^nin  ^as  a. month  ago,  prices  ranging  from  $6.75  to 
11  h  t°tCal  buslness  111  a11  heayy  construction  lines  seems  to 
nfan^tter  \han  before,  this  being  caused  by  all  contractors 
a5  f  2rd.ers  i"  an.  endeavor  to  finish  as  much  work  as 
possible  before  the  winter  sets  in.  wuik  as> 

CEMENT,  LIME  AND  BRICK 
Brick — The  brick  market  is  firmer  than  it  has  been  for 
some  time  at  around  $6.75  per  thousand  This  price  is  for 
Hudson  and  Raritan  brick.  Dealers  do  not  expect  a  further 
increase  in  price  at  present.  The  reason  for  prices  holdine so 
r^JS  that  the.  brick  manufacturers  have  all  cut  clown  on  the 
regular  amount  manufactured  this  year,  expecting  acontinu 
at.on  in  the  building  slump  and  consequently  are  short  of 

ViDoPort,an,d  dement— Exceptional  demand  for  this  material 
has  caused  prices  to  increase.    Labor  scarcity  has  been  a  fac- 
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wi"thasoSmneS  dirKty°  TnThe  %U^3  ?h?P™nt»  *™  made 
quotations  are^rrent  ^Aol^^%  Wc.  EJ^SS 
New  York 

Jersey  City   .' .'   ¥1-22 

Boston    ....  116 

lotsTf.o  bbcIrsPar[Cnlaces  E^£*V*  Package"  and  for  carload 
to  the  above s  fllu&s^nohfrW  h°  con,tractors  45c.  is  added 
40c.  is  added  to^he  aboveUfigu?es  f°r  bagS"    T°  dealers 

theLp!^e7tThtimm%rhaen  it\2*S££Za  ,abor  is  more  acut*  at 

ers  appear  to  be  well  booked  with  orders      For  kt  a  larJe 
contracts,  the  foregoing  prices  may  be  shaded  slightly  S 

nowTh'nn^t  fj,rav^— Local  dealers  say  that  business  is  better 
now  than  it  has  been  for  a  number  of  years    although  thl 
amount  of  business  being  done  has  not  affected  prices  over  a 
month  previous.    Sand  is  quoted  at  45c.  per  cu  yd    some  deal 
ers  asking  only  40c.  on  large  orders.     Gravel  prices  are  as 
follows:    Subway,  95c.  per  cu.yd.,  and  paving  75c   per  cu  vd 
1%  m.  gravel  80c.  per  cu.yd.,  and  %  in.  gravel  at  8  5c  ner  ™  wV 
These  quotations  are  for  full  cargo  lots  of 500  cu  vd  Je 
livered  alongside  of  docks,  New  York,  cu.yd.,  de- 

IRON  AND  STEEL 

Ir?n__I?ot  since  1907  has  the  buying  of  pig  iron  been 
so  marked,  and  in  comparison  with  the  situation  o f Fa  year  a£2 
the  amount  of  business  has  practically  doubled  Itve4° 
ing  anv  defre^r^'  P?CeS  h,ave  jump«d  without  occlsfon- 
well  tn  mnintVthe  demand,  and  at  present  makers  are 

7,e.X?  ■  maintain  prices,  and  conditions  are  such  that 
further  increases  are  forecasted.  The  present  demand  is 
principally  attributed  to  the  war,  although  the  domestic  con- 
sumption is  by  no  means  light.    At  Clevlland  during  the  last 

£reat  f  o^fn't"^  °/  ttl%Sttel  representatives  occlsioned  a 
nr^finl  '"tei'est    and  the  general  discussions  of  those 

Ptffi  t  gilve-s  rfson  to  believe  that  the  present  state  of  the 
steel  trade  is  almost  without  parallel.  Although  the  buvinl 
in  .  the  Pittsburgh  district  is  heavier  than  a  month  ago  thf 
a^baTar  thf , same-  bessemer  iron  being  quoted  at  $16.95 
ana  basic  at  $15.95.  These  quotations  include  the  usual 
freight  charge  from  the  valley  to  the  Pittsburgh  district  In 
the  Cincinnati  district,  foundry  irons  have  advanced  a  dollar 
per  ton.  The  volume  of  business  has  been  steady  and  heavy 
at  this  rate.    The  following  quotations  are  effective: 

Cincinnati  Southern  Foundry  No.  2   $15  40  to  <s  1  <;  qn 

Cincinnati  Northern  Foundry  No.  2.. ..... ...       1651  to  1676 

Cincinnati  Northern  Foundry  No.  2   16!26  to  16.51 

o,^C?ilCag'0imanufllc,tur-ers  are  working  under  heavy  pressure, 
f^£.  f-  volume  of  business  is  so  great  that  the  maximum  of 
production  is  almost  1  eached.  Prices  have  been  advanced 
and  are  well  maintained.  The  prices  following  are  fob  fur- 
nace, and  for  the  switching  charge  the  average  is  50c  per 
Mrtt£rn  foundry  No.  1  is  now  selling  at  $15.50  to 
$16.00;  Northern  Foundry  No.  2  at  $15.25  to  $15.50.  The  Birm- 
ingham district  prices  have  again  advanced  a  dollar  per  ton 
and  shipments  at  this  rate  continue  very  heavy.  For  delivery 
li^n^T130!6^  the  Price  of  Southern  Foundry"  No.  2  is  $13  to 
$13.50  No.  1  Southern  Foundry  sells  at  $13  to  $14.  In  New 
York  buyers  have  appeared  in  the  market,  and  reports  show 
that  more  deals  have  been  closed  than  a  month  ago.  In  sym- 
pathy with  the  other  districts,  prices  have  shown  an  advance 
Northern  Foundry  No.  2  plain  is  quoted  at  $15.75  to  $16  "5; 
No.  2X  at  $16.25  to  $16.75.  Southern  iron  is  $17  to  $17.25  for 
No.  1,  and  for  No.  2,  $16.75  to  $17. 

Steel  Rails — Railroads  are  still  entering  the  market  and 
buying  is  even  more  free  than  a  month  ago.  The  most  recent 
report  states  that  the  Pennsylvania  R.R.  Co.  has  entered  an 
ojder  of  175  000  tons  of  steel  rails  for  its  lines  east  and  west 
ot  Pittsburgh.  These  rails  are  to  cover  the  1916  requirements 
ot  this  system.  Foreign  governments  are  still  sending  in  in- 
quiries, and  the  mining  and  lumber  interests  are  appearing 
in  the  market  especially  for  orders  of  light  rails.  Quota- 
tions are  without  change,  and  for  lots  of  1000  tons  or  over 
prices  are  as  follows:  Standard  sections  of  bessemer,  $28- open- 
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hearth  $30  both  per  gross  ton  f.o.b.  Pittsburgh.  Girder  rails 
ii f  30  ft.  lengths  are  $'36.40;  in  60-ft.  lengths  $38.40  per  gross 
ton.  Large  lots,  prices  given  in  cents  per  lb.,  are  as  follows: 
Standard  sections  bessemer  rails,  1.25c;  open-hearth,  1.34c. 
Light  rails  are  quoted  as  follows:  25-  to  45-lb.  sections, 
134c;  16-  to  20-lb.,  1.39c:  12-  to  14-lb  1.44c;  8-  to  10-lb 
1  49c  These  are  for  carload  or  larger  lots.  An  advance  of 
5c.  per  100  lb.  is  charged  for  less  than  carload  lots. 

Track  Supplies — Following  the  general  advance  of  other 
steel  materials,  there  has  been  an  increase  in  the  price  of 
spikes  the  present  quotation  being  $1.70  per  keg  The  vol- 
ume of  business  is  heavier  than  a  month  ago,  and  inquiries 
on  hand  show  considerable  future  business  The  above  quota- 
tion is  for  standard  spikes,  the  smaller  spikes  selling  at  $1.80 
per  keg  Both  quotations  are  f.o.b.  Pittsburgh.  Track  bolts 
nd  square  nuts^  are  quoted  at  $2.10  to  $2.25  m  carload  lots 
Pittsburgh.  Standard  section  angle  bars  sell  at  $1.50  to  $1.75, 
base  f  ob  Pittsburgh.  Track  bolts  at  Chicago  are  selling  at 
$2.10  to  f 2.26,  and  tie  plates  at  $30  to  $32  per  ton. 

Plates— Orders  for  this  material  have  been  more  numerous 
and  prices  have  stiffened  and  are  well  maintained.  Shipbuild- 
ing companies  are  entering  the  market,  and  toward  the  latter 
h-ilf  of  the  month  have  placed  some  very  generous  orders, 
and  several  contractors  have  ordered  a  fair  quantity  of  plates 
for  the  construction  of  tanks.  Although  in  some  instances  it 
is  reported  that  prices  have  been  shaded,  the  general  quota- 
tion aDuears  to  be  firm  at  $1.45  f.o.b.  mills  Pittsburgh.  This 
piice  isPequivi?ent  to  1.639c.  per  lb.  Chicago  The  charge  from 
stock-  in  Chicago  is  2c.  p^r  lb.  In  Philadelphia  it  is  1.609c, 
and fin  New  York  it  is  1.619c,  and  from  store  2.10  to  2.15c. 

Structural  Material— Building  operations  have  shown  an 
increased  activity;  especially  in  this  noticeable  m  industrial 
circles  As  a  result,  the  demand  for  structural  shapes  is  more 
apparent  and  prices  were  not  only  stronger  during  the  earlier 
na?t  of  the  month  but  the  latter  half  an  increase  of  a  dollar 
lei  ton  was  necessary.  The  placing  of  arge  orders  for  rail- 
old  cars  and  the  call  for  special  fabricated  material  from 
some  of  the  railroads,  created  a  more  constant  demand  for 
ceSain  structural  shapes.  The  increase  has  been  $2  per  ton 
and  the  base  price  at  Pittsburgh  is  now  $1.50  per  100  lb.  this 
fncludes  beams  up  to  15  in.,  channels  3  to  15  in.  and  angles  .3 
to  6  in  T's  3  in  and  over.  Cutting  to  specified  lengths  is 
charged  at  the  following  rates:  2  to  3  ft.  inclusive  25c;  2  ft. 
to  1  ft  50c  under  1  ft.T  $1.55.  No  charge  is  made  for  cutting 
to  specified  lengths  over  3  ft.  In  Philadelphia  the  base  price  is 
1  659 Small  lots  stock  sell  at  least  $1  to  $2  per  ton  higher 
In  New  York  the  base  price  is  1.619c.  Small  lots  are  quoted 
at  a  base  price  of  2.15c.  from  storehouse.  In  Chicago  de- 
livery  from  mill  is  1.639c,  and  from  stock  2c.  The  above 
quotations  are  per  pound. 

Pipe— Manufacturers  are  operating  at  a  greater  capacity 
than  a  month  ago,  and  the  demand  has  increased.  It  is 
rumored  that  the  higher  prices  in  steel  products  may  tend  to 
create  a  stronger  market  for  this  material . and  cause  an  in- 
crease in  the  price  as  well.  On  very  desirable  orders  dis- 
counts on  this  material  may  be  shaded  but  the  following  for 
carload  lots  f.o.b.  Pittsburgh  hold  fairly  steady. 

Black  Galvanized 

%-  to  2-in.  steel,  butt  welded   79%  63%% 

2%-  to  6-in.  steel,  lap  welded   78% 

7-  to  12-in   steel,  lap  welded   76%  58%% 


Steel  Sheet  Piling — The  demand  for  this  material  is  no 
greater  than  a  month  ago,  and  the  price  remains  stationary  at 
$1.55  base  per  100  lb.,  f.o.b.  Pittsburgh. 

Old  Material — Mills  are  only  making  purchases  when  of- 
fered very  attractive  prices,  and  in  most  cases  are  rejecting 
a  great  deal  of  material  that  would  not  fully  fit  their  require- 
ments. A  number  of  small  lots  are  being  purchased,  but  as 
yet  there  has  been  no  decided  slump  in  the  market.  Dealers 
in  New  York  are  furnishing  the  following  quotations: 

Per  Gross  Ton 

Heavy-melting  steel  scrap    $12 . 00  to  $12 . 75 

No.   1   railroad  wrought  

Stove  plate   

No.  1  machinery  cast   

Wrought  turnings   

Cast  borings   

Railroad  malleable  cast   

No.  2  heavy  cast   


-Cents- 


Galvan- 
ized 

4.19 
6.20 
8.39 
10.03 
12.55 
21.93 
28.68 
40.87 


-Cents- 


Diameter  Black 

5-  in    32.56 

6-  in   42.24 

7-  in   57.12 

8-  in   60.00 


9-in . 

10-  in . 

11-  in. 

12-  in. 


82.80 
98.99 
$1.11 
1.21 


Galvan- 
ized 

55.50 
72.00 
98.77 
$1.03 
1.43 
1.70 
1.92 
2.1© 


14.00  to 

9.75  to 
12.75  to 

7.50  to 

7.50  to 
10.00  to  10.50 
11.75  to  12.00 


14.50 
10.00 
13.00 
7.75 
7.75 


A  similar  condition  practically  holds  true  in  Chicago,  and 
consumers  of  materials  are  buying  in  moderation  and  in  small 
quantities.  The  market,  however,  is  rather  strong,  consid- 
ing  the  general  conditions.  In  this  district,  at  the  buyer's 
works,  all  freight  transfer  charges  paid,  quotations  are  as  fol- 
lows: 

Per  Gross  Ton 

Heavy  melting  steel  scrap   $11 . 75  to  $12 .  00 

Old  steel  rails  rerolling    13.50  to  14.00 

Per  Net  Ton 

No.  1  railroad  wrought    $11 . 75  to  $12  . 25 

No.  2  railroad  wrought   

No.  1  cast  scrap   

Pipes  and  flues   

Agricultural  malleable   

Railroad  malleable   

Cast  borings   


Diameter  Black 

%-in   2.43 

1-  in   3.57 

1%-in   4.83 

1%-in   5.77 

2-  in   7.77 

2%  -in   12.87 

3-  in   16.83 

4-  in   23.98 

Sheets— Demands  for  black  sheets  have  been  more  in  evi- 
dence during  the  latter  part  of  the  month  and  fought 
higher  price!  than  during  the  early  part.  Compared  with 
quotations  of  a  month  ago,  the  advance  is  20c  per  100  lb. 
On  galvanized  the  demand  is  moderate  but  fair  and  the 
price  is  lower.  Quotations  as  given  below  are  for  large  lots 
f.o.b.  Pittsburgh  and  small  lots  from  store  New  York: 

,  Cents  per  Pound  < 

Large  Lots  Warehouse  De- 

Pittsburgh  livery  New  York 

Black        Galv.         Black  Galv. 

No     io   1.75  2.50  2.25  ..... 

No    12  •  1-75  2.60  2.30  3.65 

No    14  i  1-80  2.60  2.35  3.65 

Nos.  18'and-20    1.90  2.85  2.55  3.90 

Nos.   22  and   24   1.95  3.06  2.60  4 .  Oo 

No    26    2.00  3.20  2.65  4.20 

No     27    2.05  3.35  2.70  4.40 

No.    28    2.10  3.50  2.75  4.50 

Cast  Iron  Pipe— A  keener  interest  is  shown  in  the  market, 
and  moie  buyers  are  entering  for  spring  shipments  Prices 
are  firm  as  follows:  In  New.  York,  on  6-m.  Class  B  and 
heavier,  $26  per  ton  tidewater  is  asked;  and  on  Class  A,  $27, 
the  latter  price  also  applying  to  gas  pipe.  ^Birmingham, 
oerations  are  on  about  the  same  scale  as  a  month  ago,  and 
rices  as  follows,  f.o.b.  yards:  4-in.,  $22.  6-in.  and  upward, 
$20  on  gas  pipe  $1  per  ton  is  added.  In  Chicago  contracts  are 
more  or  less  scai-ce"  and  the  tonnages  involved  m  most  cases 
are  small.  Following  are  the  quotations  peS9ne VhUs  A 
district-  4-in.  pipe,  $28;  6-in.  and  larger,  $26,  for  Class  A 
water  pipe  and  gas  pipe  $1  extra  is  added.  The  advance  in 
this  market  of  $1  a  ton  has  more  or  less  held  back  some 
buying. 


11.00  to 

10.50  to 
8.50  to 
9 .25  to 

10.25  to 
6.50  to 


11 .50 
11 .00 
9.00 
9.75 
10.75 
7.00 


Chain — The  market  continues  fair  and  steady,  and  the  vol- 
ume of  business  is  about  the  same  as  a  month  ago.  Prices 
remain  steady  and  without  change  as  follows  per  100  lb.  f.o.b. 
Pittsburgh. 


¥4  in. 
,;.  in 


$7.50 
4.95 
3.95 
3.40 
3.20 


and 
and 
and 
and 


U  in. 


1  to  IV4,  in. 


$3.00 
2.90 
2.80 
2.70 
2.60 


EXTRAS  TO  ABOVE  LIST  PER  100  POUNDS 


For  BB 

A  -in.  and  H-in   fl-50 

ft  -in.  and  larger  


1.25 


For  BBB 
$2.00 
1.75 


Wire  Rope — Sales  this  month  have  been  more  numerous 
than  the  preceding  month,  and  prices  have  shown  a  decided 
advance.  On  galvanized  the  discount  is  now  40  and_2%%  on 
list.  On  bright  it  is  55  and  2%%.  Special  brand  bnghts  are 
selling  at  50  and  2%%  off  list.  Of  these  discounts  the  net 
price  wire  rope  at  the  mills  is  as  follows: 


Diameter  in 
Inches 

2% 
2% 
2 

1% 
1% 
IV* 
1 

% 
% 


Cast  Steel 

$0.77 
0.63 
0.51 
0.40 
0.29 
0.20 
0.14 
0.08 
0.07 


-Price  per  Foot- 
Crucible  Steel 

$0 . 92 
0.75 
0.59 
0.48 
0.35 
0.25 
0.16 
0.09 
0.07 


Plow  Steel 

$1 .10 
0.88 
0.70 
0.57 
0.41 
0.29 
•  0.19 
0.11 
0.08 


Freight  Rates— The  freight  rate  on  finished  steel  products 
in  the  Pittsburgh  district,  including  plates,  structural  shapes, 
merchant  steel,  bars,  pipe  fittings,  plain  and  galvanized  wne 
nails,  rivets,  spikes,  bolts,  black  sheets  (except  planished), 
chain,  etc,  are  as  follows  in  cents  per  100  lb.;  Boston,  18.9 
Buffalo,  11.6;  Baltimore,  15.4;  Cleveland,  10.5;  Cincinnati,  lo.S 
Chicago,  18.9;  Denver,  68.6;  New  Orleans,  30;  New  York  16  9 
Philadelphia,  15.9;  St.  Louis,  23.6;  Minnesota  and  St.  Paul,  3<i.9. 
Pacific  Coast  (all  rail),  73.9. 

Merchant  Steel— More  interest  has  been  taken  in  the  mar- 
ket for  merchant  shapes,  and  transactions  during  the  month 
have  been  more  numerous  and  the  volume  ot  business  more 
steady.  In  most  instances  prices  have  advanced  a  dollai  pel 
ton  The  quotations  as  given  below  are  the  geneial  base 
prices  for  small  lots  in  jobber's  store: 

Cents 

Refined  iron:  Per  Pound 

1  to  1%  in.,  round  and  square   2.0b 

1%  to  4  in.  x  %  to  1  in   |  uo 

1%  to  4  in.  x  Vi  to  ft  in  


2.25 


Norway  bars 
Burdens  bar  iron 


3.95 
3.15 


2.05 


Soft  steel: 

%  to  3  in.,  round  and  square  

1  to  6  in.  x  %  to  1  in   « '  10 

1  to  6  in.  x  %  and  ft  

2  15 

Rods— %    and    15    in. ........   2 

Bands— 1%  to  6x,Js  in.  to  No.  8  

Beams  and  channels — 2  to  15  in  
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2.20 
2.30 
2.  35 


Angles: 

3  in.  x  Yi  in.  and  larger   o  ,n 

3  in.  x  A  in.  and  %  in  .' g  c 

1%  to  2%  in.  x  fV  in.  and  thicker.:;::.':.'.". 230 
iy2  to  2%  in.  x  Vs  in.. 

1  to  1%  in.  x  in  

1  to  lVi  in.  x  ya  in  

Tees: 

1%  to  2%xi4  in   ,  9t- 

3  in.  and  larger      |'"Jg. 

lo^-fnt  ^rssij^^fl^' ffHffl'4  St 

PRICE  PER  100  SQ.FT.  FOR  FOUR-IN.  MESH 

,  Plain  Material 

Less  Than 


rnJ^t!^Uer  lalea%fA^T^a  activity  in  the  tin  and  lead 
stiffened  onslderab  v  nl.T  numerous  and  the  market 
though  t^^^^^^fS^^^1??}}0?^   ^ood,  _al 


Stvle 

Cross-See. 

Area  per 

Carload 

No. 

Ft.  Width 

L*>ts 

t4 

0.102 

$1.10 

5 

0.077 

.87 

6 

0.058 

.69 

t7 

0.041 

.54 

f23 

0.170 

1.84 

24 

0.142 

1  .58 

25 

0.124 

1.40 

t26 

0. 110 

1.28 

t27 

0.085 

1.05 

28 

0.066 

.87 

29 

0.  049 

.71 

31 

0.  261 

2.  70 

32 

0.  225 

2.35 

33 

0.196 

2.09 

34 

0.140 

1.61 

35 

0.109 

1.28 

36 

0.  075 

.94 

38 

0.380 

3.85 

t39 

0.325 

3.32 

40 

0.283 

2.  91 

41 

0.208 

2.  22 

42 

0.151 

1  .  68 

43 

0. 101 

1.20 

tThis 


Car  Lots 
and  Over 
10,000 
Sq.Ft. 

$1  .20 
.95 
.76 
.59 
2.02 
1.74 
1 .54 
1.40 
1.15 
.95 
.78 
2.97 
2.58 
2.30 
1.76 
1.40 
1.04 
4.23 
3.  64 
3.19 
2.44 
1.85 
1.32 


Carload 
Lots 


Galvanized  

Less  Than 
Car  Lots 
and  Over 
10,000 
Sq.Ft. 


$1.31 
1.04 
.82 
.64 
2.20 
1.89 
1.68 
1.53 
1.25 
1  .04 
.85 
3.23 
2.81 
2.50 
1.92 
1.53 
1.13 
4.61 
3.97 
3.48 
2.65 
2.01 
1.43 


$1.42 
1.12 
.89 
.69 
2.38 
2.05 
1.82 
1.65 
1.35 
1  .12 
.92 
3.50 
3.04 
2.71 
2.08 
1.65 
1  .22 
4.98 
4.29 
3.76 
2.87 
2.18 
1.55 


300  and  600  ft.    Cutting  to  special  leng'fh'is  charged  "ex  t  r£ 
„  iBars.V Confre*e  Reinforcing— The  mills  are  receiving  more 
&  ff^lM L™it  CA-'e  ot  business  being  eve?  Zi'e 


extended  to  four  and  five  months,  and  the  m  ils        no  In  ar 
anxious  for  any  further  business  for  months  to  come  Price's 
have  advanced  10c.  with  a  further  increase  expected  in  a  short 
time.    New  prices  effective  October  26  are  as  follows" 
,  Cents  per  Pound 


% 


Mill 
Shipment 
Pittsburgh 

in.   base    $1  50 

Full  bar  card  extras. 


F.o.b. 
Warehouse 
Pittsburgh 

$2.15 


Delivered 

From 
Warehouse 
New  York 

$2.15 


^„Ex,,ande/!.- M,^tal  Lath— Business  is  very  good  with  the 
dealers  in  this  line,  and  they  find  it  very  hard  to  fill  order! 
on  account  of  the  scarcity  of  material  from  he  mil  This 
is  caused  by  their  being  able  to  sell  their  entir™  output  to 
foreign  countries  if  they  wished,  instead  of  wh  ch  thev  are 
s£rf,  *%f*ln}"$  X°  talfe.  care  of  the  market  in  the  United 
States,  although  they  claim  that  thev  can  get  from  25  to  r? 
per  cent    more  by  exporting  it.     Prices  have  advanced  since 

wlek^^PHce^fn621161'55  ?X,Fect  an°ther  advance  wfthin  a  few 
weeks.     Prices  for  painted  are  as  follows,  effective  Oct.  27. 


Gage 
27 
26 
25 
24 
22 


Weight 
233 
250 
300 
340 
450 


Carload 
$11.44 
12.47 
13.57 
14.64 
17.54 


For  galvanized  cut  in  sheets,  add  6c 


1,000  to 
5,000 
$12.52 
13.55 
14.66 
15.75 
18.75 


Under 
1,000 

$13.52 
14.55 
15.66 
16.75 
19.75 


METALS 

Copper — During  the  early  part  of  the  month  there  wa«?  snmp 

fsvTU£.iniKthe  mtrkTet',  and  the  Price  of  electrolytic  rose  mo 
llYi*  Pv.ei«JbU  ^hlle  Lake  remained  unchanged  at  18c  These 
prices  both  held  very  steady,  and  although  the  market  wis 
not  exceptionally  strong  at  these  figures  yet  business  was 
considered  fair.  During  the  last  wlek  of  the  month  tS 
was  a  lull,  and  prices  of  both  electrolytic  and  Lake  stood  at 
an  even  level  of  18c.  At  this  quotation,  the  marklt  snowed 
indications  of  weakness,  and  buying  for  both  exnort  an  t  rin 
mestic  use  was  very  light.  Manufacturers  o  wa  supplies 
n«ntal?  h0li  the  market  strong  at  this  writing  the  preaen? 
18%catforSlak|V'nS   advanced   to   181/8c   for   elfctrolyt^c  and 

Tin— Tin  °Pened  the  beginning  of  the  month  with  a  a,-™ 
market  at  33c.  per  lb.,  but  at  this  figurl  verv  litTle  interl"? 
was  shown.  Toward  the  end  of  the  month,  a  great  deal  more 
business  appeared,  and  the  activity  in  the  tin  market  caused 
fh.ah,Xa?ce  °f  3c-  Per  lb-  "  is  believed  that  a  great  deal  of 
nr^cbU^mgr  w+as.done  on  a  speculative  basis.  As  we  go  to 
brisk'  ahndqsUt0rong0n  TmamB  &t  36c"  and  the  m^  "ontfnues 

.  Lead— Following  the  advance  of  tin  last  week  lead  ™->s 
raised  to  4.9c.  per  lb.,  and  buying  bv  both  foreign  and  dnn^ 
tic  consumers  was  very  heavy.  Trade  condition^  at  this 
are  exceptionally  good,  but  some  defers  ar Twilling  to  shadl 
this  quotation  slightly.  In  comparison  with  the  first  three 
W,f,?£S  °f  the  montn  -the  Price  remained  stationary  at  4  5c  bu? 
buying  was  not  considered  by  any  means  good  However'  tl^l 
price  remained  firm,  although  the  inactivity  was  marked 


l^F&i^ff^^g^S**0™!  durinS  the  month. 

Cents  per 

Copper,  heavy  cut  and  crucible  ^"?ff 
Copper,  heavy  and  wire..  Jf •  gg 

SrPPerV  light  and  bottoms.'.'.'.'. 

Brass,  heavy  .    13.00 

Brass,  light        .  .  .    10.00 

Heavy  machine  composition s-25 
No   \  r°d  brass  tunings'.  \  \  \  \  \ 

Lead1.  rheavyaSS  °r  Compositi°n  turnings.  .'  \  [  \  \  \  \  \  \\\\  Jgllo 

Lead,  tea   \'\  

Zinc  scrap  


MISCELLANEOUS 


3.75 
3.50 
8  .00 


The  pric™  has  advanced  to  "ti  °''  the  balance  of  the  season! 
ages,  caused '  by  the  difflenlt^  in  £fTVton  .ln  ,wo°den  pack- 
bring  Mexican  petroleum  tn  t\i  getting  tank  steamers  to 
freight  rate  that  they  ar™  chargingC°Untry'  and  the  Increased 


present,  con- 


....  ■•«•.*  •  iirs — mere  is  verv  lit 

roar??Spn.0t  havinfr  Ranged  at  all 

an^l  ^^Xsts^afe'cUMn^^o  p-s^"'^ck  of  tiesl 
^^^^k^^^^^  »ne  of 


ir  ^ate^iaI  *?  cma-de  in,  regular  widths  of  18,  22,  26,  30, 
34,  42,  46,  50,  54  and  58  in.    Standard  lengths  of  rolls  are  150, 


conditions, 
a  question  of  time  when  thev 


and  are  confident  that  it  is  onlv 


First  class 

61c.     These-priSes  "are 'f.o.b.1-  New 'York!      *  In'  by  8  ft"  at 

nesf  ?n  th?"*^*  so*  ttafth?^  *>"  Picking  up  in  busi" 
work  possible  before  the  winter ntar4Sctors  ca"  fi"ish  all  the 
them  fairly  busv -at  present    and  thev  'a  11  Wh/Ch  }S  peeping 
optimistic  about  the  future  '   There  seems  to  SI  be 
sS.  tttf^jftj^™^™  bVe!nyg  «g 

£aY^^ 


lin.ft. 


^S^SSS^  Sq  ft'  B0XinS  -  ab?vae?Sexfi.anforWoruet 
the^pfni^l-haT'^Is1?^ 

tinue  so  until  cold  weather  sets  in.g  Prices  are  as  follows? 
PER   1,000  SQ.FT. 

4  in-  5  in.  6  in  Kir, 

$32.50  $47.50  $57.50  $97  50 

These  prices  are  in  carload  lots,  f.o.b.  New  York 

.  .Floe.  Lining— While    business    might    onlv    be  considered 

l!%  offClfStarAtreth1ismai?iain^'  the^presenf  dilcoXt  being 
on  nsx-     At  this  rate  prices  are  as  follows-  s 


2  in. 
$17.50 


3  in. 
$22.50 


prices  are  as  follows: 
FLUE  LINING— PRICE  PER  FOOT 


Size 
in  In. 

4y2x  sy2 
41/2x13 

4%xl8 
7x7 

sy2x  8V2 


Weight 
in  Lb. 

14 
20 
40 
15 
18 


Price 
per  Ft. 

$0.06 
0.076 
0.17 
0.068 
0.076 


Size 
in  In. 

8%xl3 
8 ',4x18 
13x13 
13x18 
18x18 


Weight 
in  Lb. 

28 
45 
38 
57 
75 


Price 
per  Ft. 

$0,114 
0.153 
0.144 
0.204 
0.34 


^^^o^"  p'Pe— Dealers  report  conditions  as  very  favorable 
considering  the  period  for  the  year.  They  are  able  o  maintain 
the  same  prices  as  a  month  ago,  and  the  outlook  for  bfiL"ness 
aoP„PearoVe£yt  encouraging.    Discounts  are  firmly  held  as  fol- 

30  to  ^Yn2  Vtv,1""  82,%  ?ff  Hst  is  auoted:  27  to  30  in,  72%; 
SO  to  36  in.    At  this  rate  rices  are  as  follows: 


S'ze 


rices  are  as  follows: 
PRICE  OF  SEWER  PIPE  PER  FOOT 


5-  in. 

6-  in. 
8-in. 

10-in. 
12-in. 


Size 

$0,045 

18-in 

0.045 

20-in 

0.072 

22-in. 

0.072 

24-in 

0.099 

27-in. 

0.144 

30-in. 

0.18 

33-in. 

0.243 

36-in. 
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RAILWAYS — STEAM  AND  ELECTRIC 
Proposed  Work 

Connecticut — New  York,  New  Haven  &  Hartford  Rail- 
road plans  to  double  track  its  Northampton  division  to  com- 
plete a  stretch  of  double  tracks  between  New  Haven  and 
Westfield.    Elmer  Gagel,  New  Haven,  Ch.  Engr. 

New  York — International  Railway  Co.,  Buffalo,  will  soon 
start  work  on  new  line  on  Eleventh  St.  to  College  Ave., 
Niagara  Falls.    J.  C.  Sheldon,  Buffalo,  Pur.  Agt.    Noted  Oct.  22. 

Pennsylvania — Baltimore  &  Ohio  Railroad  Co.  will  re- 
build its  tracks  in  Johnstown.  F.  L.  Stuart,  Baltimore,  Ch. 
Engr. 

Delaware — Wilmington  &  Philadelphia  Traction  Co.,  Wil- 
mington, acquired  control  of  Wilmington,  New  Castle  and 
Delaware  City  Railway  and  plans  to  improve  same.  T.  W. 
Wilson,  Wilmington,  Gen.  Mgr. 

Maryland — L.  F.  Johnson,  Baltimore,  interested  in  electric 
railway  to  be  built  from  Hancock,  Md.,  south  to  Berkley 
Spring's,  W.  Va.,  about  ten  miles. 

Maryland  —  Western  Maryland  Railway  making  surveys 
from  point  on  Baltimore  and  Ohio  Railroad  Co.  near  Hutchin- 
son. W.  Va.,  west  to  Wvatt,  about  eight  miles,  to  build  line  to 
develop  coal  fields.    H.  R.  Pratt,  Baltimore,  Ch.  Engr. 

North  Carolina — Bonds  for  $50,000  voted  to  aid  proposed 
line  from  Topton,  N.  C,  north  via  Robbinsville  and  along 
Cheoah  River,  about  43  miles.  E.  Philbrick,  Andrews,  Ch. 
Engr.    Noted  Sept.  23. 

Florida — Jacksonville  Traction  Co.,  will  soon  start  work  on 
construction  of  double  track  through  Springfield  Park  from 
Pearl  to  Hogan  St.,  Jacksonville.  Hardy  Groom,  Jacksonville, 
Local  Mgr.  and  Pur.  Agt. 

Alabama — Alabama  Power  Co.  received  39-year  franchise 
from  Citv  Council  to  extend  line  from  Sixth  and  Lapsley  St. 
to  Anniston  Country  Club,  Anniston.  A.  L.  Kenyon,  Anniston, 
Mgr.    Noted  July  29. 

Alabama — Montgomery  Light  and  Traction  Co.  applied  to 
City  Council  for  franchise  to  extend  its  line  in  Montgomery 
from  Day  St.  terminus  west  to  city  limits. 

Kentucky — Cumberland  Traction  Co.  has  increased  its  cap- 
itol  stock  from  $50,000  to  $250,000  and  plans  to  build  a  rail- 
way between  Edmonton  and  Elizabethtown.  L.  J.  Metcalfe, 
Eli'zabethtown,  Pres. 

Kentucky — Louisville,  Henderson  &  St.  Louis  Railway 
plans  to  issue  $5,000,000  bonds.  Part  of  proceeds  will  be  used 
for  improvements.    F.  D.  Ferry,  Louisville,  Pur.  Agt. 

Kentucky — Southern  Railroad  will  build  line  through  coal 
and  timber  districts  in  Bluefield,  W.  Va.,  along  border  of  Ken- 
tucky and  Virginia,  about  65  miles.  C.  R.  Craig,  Pur.  Agt., 
Washington,  D.  C. 

Ohio — A  company  has  been  formed  by  N.  J.  McGuire,  R. 
Faulkner  and  K.  C.  Wilson,  Indianapolis,  Ind.,  to  build  trac- 
tion line  between  Chillicothe  and  Hillsboro  to  be  operated  by 
gasoline  electric  power. 

Ohio — Cincinnati,  Hamilton  &  Dayton  Railway  will  double 
track  line  from  South  Dayton  to  Miamisburg,  seven  miles.  E. 
H.  Bankack,  Baltimore,  Md.,  Pur.  Agt.    Estimated  cost,  $175,000. 

Indiana — Evansville,  Chrisney  &  Eastern  Railway  plans  to 
build  a  line  from  Boonville  to  Chrisney,  about  13  miles,  and 
from  Boonville  to  Lynnville,  about  11  miles.  J.  P.  Chrisney, 
Pres. 

Indiana — Ft.  Wavne,  Decatur  &  Southern  Railroad,  re- 
cently incorporated,  plans  to  build  a  line  from  Decatur  to 
Berne,  about  12  miles.    Noted  Aug.  26.    M.  Gerke,  interested. 

Michigan — Surveys  being  made  for  electric  railway  from 
Muskegon  to  St.  Johns,  Mich.,  about  110  miles. 

Illinois — J.  E.  Melick,  333  South  Douglas  Ave.,  Springfield, 
and  associates  completed  survey  for  railway  between  Pearl 
and  Kampsville,  11  miles.    Noted  Oct.  22. 

Iowa — Inter-Urban  Railway  of  Des  Moines  plans  to  build 
an  extension  of  its  line  from  Colfax  to  Newton,  via  Metz, 
about  12  miles.    F.  M.  Harris,  Des  Moines,  Pur.  Agt. 

Iowa — Muscatine  &  Iowa  City  Railway  Co.  leased  lines  of 
Muscatine  &  Western  Railroad  Co.  and  will  electrify  same 
between  Muscatine  and  Iowa  City.    C.  D.  Van  Hecke,  Gen.  Mgr. 

Missouri — Citizens  of  St.  Charles  contemplate  electric  rail- 
way.   Estimated  cost,  $50,000. 

Yrkansas — Press  reports  state  that  Iron  Mountain  Railroad 
will  build  branch  line  from  Buffalo  to  Rush,  Ark.  W.  L.  Cole, 
Keswick,  Calif.,  Gen.  Mgr. 

Texas — Vernon  L.  Sullivan,  Ft.  Stockton,  interested  in  con- 
struction of  railway  from  Garvin,  Tex.,  or  some  point  on 
Kansas  City,  Mexico  &  Orient,  northwest  to  connect  with 
Texas  &  Pacific  at  Pecos  or  Barstow,  about  80  miles. 

Texas — Franchise  granted  to  Dallas  Southwestern  Traction 
Co.  and  Dallas  Northwestern  Traction  Co.  for  line  from  Dallas 
southwest  via  Cleburne  and  Glen  Rose  to  Stephenville  about 
80  miles  and  from  Dallas  to  Denton,  about  30  miles.  E.  P. 
Turner,  Gaston  Bldg..  Dallas,  Pres.    Noted  Oct.  21. 

Texas — Gulf,  Texas  &  Western  Railway  contemplates  ex- 
tending its  line  from  Jacksboro  to  Ft.  Worth,  about  35  miles. 
Benjamin  B.  Cain,  Dallas,  Vice-Pres.  and  Gen.  Mgr. 

Texas  Charles  E.  Schaff,  receiver  of  Missouri,  Kansas  & 

Texas  Railway  Co.,  applied  to  Federal  Court  for  permission  to 
purchase  15,000  tons  of  85  lb.  steel  rails  for  relaying  115  miles 
of  track  of  system  in  Texas.  W.  E.  Williams,  Parsons,  Kan., 
Gen.  Mgr. 

Oklahoma— Choctaw  Railway  and  Lighting  Co  plans  ex- 
tension of  line  from  Hartshorn  to  Gowen  and  Wilburton.  L. 
E.  Fisher,  St.  Louis,  Mo.,  Vice-Pres.  and  Gen.  Mgr. 

Idaho  G  A.  Branson  will  build  two  mile  spur  from  Chi- 
cago Milwaukee  &  Puget  Sound  Railroad  Co.  near  Santa, 
to  St.  Maries  Lumber  Co. 

Washington— Lewistown  &  Clarkston  Transit  Co.  has  ap- 
plied to  Board  of  County  Commissioners  of  Asotin  County  for 
franchise  to  extend  line  in  Clarkston. 

Oreeon — Oregon  Electric  Railway  Co.  will  build  spur  track 
to  warehouse  of  Allen  &  Lewis  Co.,  Eugene,  Ore.  W.  D. 
Scott,  Portland,  Gen.  Mgr. 


Orepron — Pacific  Power  and  Light  Co.  applied  to  City 
Council  for  30-year  franchise  to  extend  line  on  Franklin  Ave., 
Astoria.     James  E.  Davidson,  Portland,  Gen.  Mgr. 

Quebec — Surveys  being  made  for  branch  line  of  Quebec  and 
Lake  St.  John  Railway  from  Lorettville  to  Stoneham,  about 
9%  miles. 

Ontario — Canadian  Pacific  Railway  Co.  plans  industrial 
spur  for  Graves,  Bigwood,  Co.,  Sudbury,  about  52.6  miles.  J. 
M.  R.  Fairbairn,  Montreal,  Asst.  Ch.  Engr. 

Saskatchewan — Grand  Trunk  Pacific  Railway  Co.,  has  been 
authorized  by  Railway  Commissioners  to  build  line  to  Board 
of  Grain  Commissioners'  elevator,  Moose  Jaw.  H.  A.  Woods, 
Winnipeg,  Man.,  Asst.  Ch.  Engr. 

Bids  In  and  Contracts  Awarded 
North  Carolina — Contract  awarded  bv  Piedmont  and  North- 
ern  Railway  Co.   to  CHARLOTTE  CONSTRUCTION  CO.,  for 
branch  line  from  Belmont  Junction  to  Belmont,  about  four 
miles.    Noted  Oct.  21. 

Texas — Midland  &  Northwestern  Railway  awarded  contract 
to  J.  A.  HUNTER,  Strawn,  Tex.,  for  grading  from  Midland, 
Tex.,  through  Andrews  County  to  Seminole,  Gaines  County, 
65  miles.  G.  W.  Thaxter,  Ch.  Engr.,  T.  J.  O'Donneil,  Midland, 
Tex.,  Pres. 

California — Spanish  Peak  Lumber  Co.,  Quincv,  awarded 
contract  to  UNITED  STATES  STEEL  PRODUCTS  CO.,  at 
$35,536,  for  tramway  from  Spanish  Ranch  to  Gray's  Flat, 
about  6  miles. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Mass.,  Pittsfield — Pittsfield  Coal  Gas  Co.  plans  to  extend 
its  mains  about  13  miles.     Estimated  cost,  $41,000. 

Conn.,  Manchester — Cheney  Bros,  plan  power  plant  on 
south  side  of  Hartford  Rd. 

N.  Y.,  Batavia — Plans  being  considered  for  improving  elec- 
tric-light plant.     Estimated  cost,  $22,737. 

Penn.,  Ridgway — Plans  being  considered  by  Ridgway  Elec- 
tric Light  Co.  to  issue  $15,000  capital  stock  to  extend  and 
improve  its  plant. 

Md.,  Easton — Newton  Electric  Co.  plans  electric  transmis- 
sion system  from  Easton  to  Oxford,  about  15  miles. 

Va.,  Atkins — Plans  being  considered  by  D.  P.  Musser  for 
electric-light  plant. 

N.  C,  Salisbury — Plans  being  considered  by  Southern  Power 
Co.,  Charlotte,  for  enlarging  and  improving  its  plant. 

N.  C,  Wilmington — Tidewater  Power  Co.  plans  an  expendi- 
ture of  from  $50,000  to  $60,000  to  extend  gas  service  from 
Wilmington  to  Wrightsville  Beach  and  seven  other  towns,  also 
to  build  several  stations. 

Ga.,  Graymont — City  retained  W.  Hopson  Goodloe,  Macon, 
Ga.  to  prepare  plans  and  supervise  construction  of  electric- 
light  plant  to  be  built  by  Graymont  and  Summit.  Estimated 
cost,  $10,000.     Noted  Oct.  7. 

Ala.,  Bessemer — Plant  of  Bessemer  Gas  Co.  purchased  by 
Birmingham  Railway,  Light  and  Power  Co.,  who  plan  to  im- 
prove and  extend  same. 

Miss.,  Utica — Plans  being  prepared  by  X.  A.  Kramer,  Mag- 
nolia, for  electric-light  plant. 

Tenn.,  Mason — According  to  press  reports  a  company  is 
being  organized  to  construct  an  electric-light  plant. 

Ky.,  Louisville — Lyndon  Country  Club  is  back  of  a  move- 
ment to  construct  an  electric-light  plant  in  Louisville. 

Ky.,  Whitesburg — Wiley  W.  Gibson  &  Son,  Mater,  contem- 
plates electric-light  plant. 

Ohio,  Lima — An  expenditure  of  $23,000  planned  by  Cincin- 
nati, Hamilton  &  Dayton  Railroad  for  new  power  plant. 

Ind.,  Oldenburg — Bids  being  received  for  a  power  house  at 
convent  of  Sisters  of  St.  Francis,  Oldenburg.  Estimated  cost, 
$20,000.    J.  J.  Reuckert,  8  Allen  Bldg.,  Cincinnati,  Ohio,  Arch. 

111.,  Chicago — U.  S.  Ball  Bearing  Co.,  2147  North  Kolmar 
Ave.,  will  build  a  one-story  brick  power  house.  Estimated 
cost,  $15,000. 

111.,  Galesburg — See  item  under  "Water  Works." 

Minn.,  Raymond — (Official) — City  will  construct  light  and 
power  station  under  supervision  of  Minnesota  Valley  Power 
Co.     Estimated  cost,  $5,000.     Noted  Oct.  21. 

Kan.,  Oaklev — Bids  will  be  received  until  7.30  a.m.,  Nov. 
23,  by  J.  A.  Switzer,  City  Clk.,  for  constructing  a  power  plant. 
G.'  P.  Taylor,  Stockton,  Engr. 

S.  D.,  Ashton — F.  W.  Boyle,  Garden  City,  interested  in 
Spink  County  Power  Co.,  recently  organized,  to  furnish  light 
and  power  to  Ashton  and  other  towns. 

Mo.,  Bevier — Bonds  for  $12,000  voted  for  purchase  of  elec- 
tric-light  plant.     Noted  Oct.  14. 

Mo.,  Maplewood — Western  Light  and  Power  Co.  granted 
franchise  by  City  Council  to  operate  electric-light  plant. 

Mo.,  Springfield — Election  will  be  held  to  vote  on  bonds  for 
electric-light  plant. 

Ark.,  Mountain  Home — L.  J.  Goodrich  and  D.  Undergill, 
Mountain  Home,  and  H.  M.  Tatum,  Sparkman,  granted  fran- 
chise for  electric-light  plant. 

Tex.,  Austin — Plans  prepared  for  concrete  and  brick  power 
house  for  Austin  St.  Railway  Co.    Estimated  cost,  $5,000. 

Tex.,  Beeville — Preliminary  plans  being  prepared  by  Bart- 
lett  &  Raney,  Consult.  Engr.,  San  Antonio,  for  electric-light 
plant. 

Tex..  Sherman — Election  will  be  held  to  vote  on  $150,000 
bonds  for  electric-light  plant,  water  system  and  street 
improvements. 

Idaho,  Rockland — G.  B.  Hodgin  and  Marsh  &  Stite  have 
applied  to  State  Public  Utilities  Commission  for  permit  to 
construct  electric-light  system. 
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Wash.,  Ellensburg — City  Council  plans  an  expenditure  of 
$60,000  for  improving  municipal  power  plant. 

Calif.,  Colton — Edison  Electric  Co.  will  build  an  addition 
to  its  transformer  station. 

Bids  In  and  Contracts  Awarded 

Pen  li.,  Manayunk — ELMER  L.  CUTHBERTSON  awarded 
contract  for  one-story,  70x9S-ft.  boiler  house  for  Ripka 
Mills  Co. 

Ga„  Toccoa — Contracts  for  electric-light  plant  awarded  to 
J.  G.  PHILLIPS,  at  $9,565,  for  dam,  power  house  and  flue 
lines  and  to  WALKER  ELECTRIC  AND  PLUMBING  CO.,  at 
$15,185,  for  transmission  lines  and  substations.    Noted  Oct.  7. 

La.,  Lake  Charles — Contract  for  gas  plant  and  distribut;ng 
system  awarded  to  AMERICAN  GAS  CONSTRUCTION  CO., 
Chicago,  111.    Estimated  cost,  $100,000.     Noted  Oct.  21. 

Kan.,  Attica — (Official) — Contract  for  improving  electric- 
light  plant  awarded  to  BICKEL  CO.,  Kansas  City,  Mo.  Noted 
Sept.  23  and  Oct.  21. 

Kan.,  Atwood — Contract  for  municipal  electric-light  plant 
awarded  to  F.  D.  MARTIN  CONSTRUCTION  CO.,  407  Rialto 
Bldg.,  Kansas  City,  Mo.,  at  $11,727.    Noted  Sept.  30. 

BRIDGES 
Proposed  Work 

R.  I.,  Woonsocket — (Official) — Bids  will  be  received  by 
Board  of  Alderman,  Alderman's  Chambers,  City  Hall,  until 
8:15  p.m.,  Nov.  23,  for  building  three  reinforced-concrete 
bridges.    Noted  Oct.  28. 

N.  Y.,  Oswego — Bids  will  soon  be  received  for  bridge  over 
Oswego  River  at  Minetto.  State  has  appropriated  $50,000 
toward  cost. 

N.  J.,  Plainfield — An  expenditure  of  $9,500  planned  for  con- 
structing a  number  of  bridges. 

Penn.,  Wilkes-Barre — Bids  will  be  received  by  Fred  H. 
Gates,  City  Clk.,  until  noon,  Nov.  5,  for  reinforced-concrete 
bridge  over  Solomon's  Creek  on  Barney  St. 

W.  Va„  Welch — Proposition  submitted  to  Town  Council  by 
Norfolk  &  Western  Railway  for  bridge  across  Elkhorn  River. 
J.  E.  Crawford,  Roanoke,  Va.,  Ch.  Engr. 

Fla.,  Merritt — City  contemplates  bond  issue  for  bridge 
from  Cocoa  to  Merritt. 

Ala.,  Mobile — See  item  under  "Streets  and  Roads." 

Miss.,  Meridian — Bids  will  be  received  by  J.  O.  Wise,  Secy, 
of  Good  Rds.  Comn.,  until  11  a.m.,  Nov.  9,  for  reinforced- 
concrete  bridge. 

Tenn.,  Crossville — Commissioners  of  Cumberland  County 
will  construct  reinforced-concrete  bridge  at  Sutton  Ford. 

Tenn.,  Nashville — Nashville,  Chattanooga  &  St.  Louis  Rail- 
way and  Nashville  Railway  and  Light  Co.  plan  to  build  via- 
duct over  tracks  of  Nashville,  Chattanooga  and  St.  Louis  Rail- 
way at  Cedar  St.    Estimated  cost,  $48,000. 

Ohio,  Lovrellville — Bids  will  be  received  until  noon,  Nov.  15, 
for  purchase  of  $5,000  bonds  for  bridge  over  Mahoning  River. 

Ohio,  Upper  Sandusky — (Official) — Bids  will  be  received  by 
Jay  Marguerat,  County  Audr.,  until  noon,  Nov.  12,  for  super- 
structure of  bridge  over  Sandusky  River,  Tymochtee  Town- 
ship.   Noted  Oct.  21. 

111.,  Taylorville — (Official) — Bids  will  be  received  by  C.  A. 
Penington,  County  Supt.,  until  10  a.m.,  Nov.  8,  for  steel 
bridge  in  Bear  Creek  Township,  Christian  County. 

Wis.,  Omro — Report  submitted  by  Engineers  of  State  High- 
way Commission  estimating  cost  of  bridge  over  Fox  River  at 
$30,000. 

Kan.,  Sal  in  a — (Official) — Bids  will  be  received  until  noon, 
Nov.  11,  by  R.  C:  Anderson,  County  Clk.,  for  bridges  over 
Smoky  River.    Noted  Oct.  21. 

Kan.,  Topeka — Commissioners  of  Shawnee  County  con- 
template an  expenditure  of  $30,000  for  new  bridges. 

Kan.,  Wathena — City  will  build  concrete  arch  bridge  esti- 
mated to  cost  $6,500. 

Neb.,  Lincoln — Bridge  will  be  constructed  at  Parshall 
crossing  about  five  miles  south  of  Butte  by  Commissioners 
of  Boyd  and  Holt  Counties.     Estimated  cost,  $25,000. 

S.  D„  Yankton — Election  will  be  held  Nov.  9  to  vote  on 
$300,000  bonds  for  bridge  across  Missouri  River  at  Yankton 
Noted  Oct.  21. 

Mo.,  Lexington — See  item  under  "Streets  and  Roads." 

Tex.,' Austin — See  item  under  "Streets  and  Roads." 

Tex.,  Ft.  Worth — Plans  approved  for  reinforced-concrete 
bridge  over  Deer  Creek.    Bids  will  soon  be  received  for  same. 

Tex.,  Graham — See  item  under  "Streets  and  Roads." 

Tex.,  Marshall — Election  will  soon  be  held  to  vote  on 
$50,000  bonds  for  viaduct  over  tracks  of  Texas  and  Pacific 
Railway.    T.  E.  Hilliard,  City  Engr. 

Okla.,  Talihini — See  item  under  "Streets  and  Roads." 

Okla.,  Vinita — Election  will  be  held  Nov.  16  to  vote  on 
$50,000  bonds  for  17  bridges. 

Idaho,  Parma — Bids  will  be  received  by  Countv  Commis- 
sioners, Caldwell,  until  Nov.  22,  for  steel  bridge  over  Boise 
River  at  Parma.  Estimated  cost,  $17,000.  Inland  Engi- 
neering Co.,  Caldwell,  Engr.    Noted  Oct.  7. 

Wash.,  Metaline  Falls — Plans  being  considered  bv  County 
Commissioners  for  steel  bridge  over  Pend  O'Reille  River  be- 
tween Metaline  Falls  and  Metaline.    Estimated  cost,  $10,000. 

Wash.,  Seattle — Northern  Pacific  Railroad  Co.  plans  to 
start  work  soon  on  pile  trestle  connecting  present  right-of- 
way  with  Plummer  St.  grade.     Estimated  cost,  $25,000. 

.Ore.,  Salem — Plans  being  considered  by  County  Court  for 
steel  bridge.    Estimated  cost,  $90,000. 


Calif.,  linkers  field — Bids  will  be  received  by  H.  A.  Jastro, 
Cnn.,  Bd.  of  County  Supervs.,  until  Nov.  8,  for  bridges  and  cul- 
verts on  Division  10,  Section  7,  Bakersfleld-Mojave  Rd. 

Calif.,  Pomona — See  item  under  "Streets  and  Roads." 

Calif.,  Riverside — Plans  being  prepared  bv  C.  B.  Wright, 
™eJ  Rlalto>  for  reinforced-concrete  bridge  on  Fairmont 
Blvd.  for  Crescent  City  Railway  Co.    Estimated  cost,  $10,000. 

Calif.,  Sacramento — Plans  accepted  by  City  Commission 
tor  bridge  over  Arcade  Creek  in  De  Paso  Park. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — All  bids  received  Oct.  19  for  pile  bridge 
and  approaches  in  Edgartown  and  Oak  Bluffs  rejected. 

Conn.,  New  Hartford— SPAULDING  CO.,  Suffield,  at  $8,000, 
awarded  contract  for  superstructure  of  bridge  at  Satan's 
Kingdom.    Noted  Oct.  21. 

Penn.,  Sharon — Contract  for  bridge  across  Shenango  River 
at  State  St.  awarded  to  CANTON  BRIDGE  CO.,  Canton,  Ohio, 
.  at  about  $49,990.    Noted  Sept.  23. 

S.  C-  Greenville — Contract  for  bridge  across  Saluda  River 
on  double  track  between  Greenville  and  Central  for  Southern 
Railway  awarded  to  BAILEY  CONSTRUCTION  CO.,  Chatta- 
nooga, Tenn.    Noted  Sept.  30. 

Fla.,  Monroe — Contract  for  bridge  across  St.  Johns  River 
at  Monroe  awarded  to  VIRGINIA  BRIDGE  AND  IRON  CO 
Roanoke,  Va.,  for  steel  work,  and  to  BEASLEY  CONTRACT- 
ING   CO.,    Savannah,    Ga.,    for   approaches    and  foundations 
Atlantic  Engineering  Co.,  Savannah,  Ga.,  Engr.    Noted  Oct.  14. 

Ky.,  Covington — Bids  were  received  Oct.  28  for  bridge  piers 
for  bridge  to  carry  duplicate  supply  main  of  Licking  River  at 
a  point  approximately  150  ft.  south  of  Louisville  and  Nash- 
ville Railway  bridge  as  follows:  C.  E.  Harris,  Covington, 
Bates  &  Rogers  Construction  Co.,  Chicago,  111.  and  D.  P.  Foley 
Cincinnati,  Ohio.    Noted  Oct.  21. 

Ohio,  Columbus — (Official) — Contract  for  substructure  of 
Brown  Bridge  awarded  to  WILLIAM  F.  SCHWARTZ,  2634 
West  Broad  St.,  Columbus,  at  $4,336. 

Ohio,  Columbus — (Official) — Contract  for  constructing 
approaches  to  Chenoweth  Mill  Bridge  awarded  to  PURDUM 
&  SCHWARTZ,  2634  West  Broad  St.,  Columbus,  at  $5,323. 
Noted  Oct.  7. 

Ind.,  .Anderson — (Official) — Contract  for  two  additional 
steel  spans  for  bridge  across  White  River  on  North  Main  St 
awarded  to  ELKHART  BRIDGE  AND  IRON  CO.,  Elkhart.  Es- 
timated cost,  $9,000.    Noted  Sept.  23  and  Oct.  21. 

Ind.,  Indianapolis — DUNN-McCARTHY  .CONSTRUCTION 
CO.,  Chicago,  111.,  at  $146,378,  awarded  contract  for  bridge 
over  Fall  Creek  at  Meridian  St. 

Mich.,  Detroit — Contract  for  temporary  Belle  Isle  Bridge 
awarded  to  GEORGE  R.  COOK,  Detroit,  at  $92,225.  Noted 
Aug.  19  and  Sept.  16. 

Mich.,  Spring  Lake — Contract  for  reinforced-concrete 
bridge  over  Petty's  Bayou  in  Spring  Lake  Township  awarded 
to  C.  M.  BLAKESLEE. 

Iowa,  Humboldt — Contracts  for  bridge  work  awarded  to 
HUMBOLDT  CEMENT  PRODUCTS  MFG.  CO.,  Humboldt,  for 
group  A,  C,  D  and  E,  and  to  KOSS  CONSTRUCTION  CO.,  Des 
Moines,  for  group  B.     Estimated  cost,  $33,000. 

Kan.,  Beloit — County  Commissioners  rejected  all  bids  for 
N.  H.  White  bridge  across  Labon  Creek.  T.  H.  McCall.  Countv 
Clk.  . 

Kan.,  Concordia — (Official) — Contract  for  11  reinforced- 
concrete  bridges  awarded  to  JAMES  BOHAMON,  Glasco,  at 
$8,899.    Noted  Oct.  14. 

Kan.,  Mankato — (Official) — Contract  awarded  to  WEST- 
ERN BRIDGE  CO.,  Harrisonville,  Mo.,  at  $4,549,  for  steel  truss 
bridge  with  80-ft.  span  and  16-ft.  roadway.    Noted  Oct.  21. 

Nebr.,   Lincoln — (Official) — Contract    for   bridge    over  Oak 
Creek   Channel   awarded   to   LINCOLN   CONSTRUCTION  CO 
Lincoln,  at  $12,850.    A.  H.  Edgrem,  Engr.    Noted  Oct.  14. 

Mont.,  Sheridan — Contract  for  steel  bridge  over  Tongue 
River  north  of  Sheridan  awarded  to  SECURITY  BRIDGE  CO., 
Billings. 

Mo.,  Independence — Contract  for  steel  bridge  in  Section  19 
awarded  to  FOX-REDPATH  CONSTRUCTION  CO.,  922  New 
York  Life  Bldg.,  Kansas  City,  Mo.,  at  $4,219. 

Ark.,  Little  Rock — Contract  for  reinforced-concrete  via- 
duct over  tracks  of  Chicago,  Pock  Island  ft  Pacific  Railwav  at 
Second  St.  awarded  to  FOX  CONSTRUCTION  CO.,  Little  Rock. 
Estimated  cost,  $35,000.     H.  R.  Shields,  Div.  Engr. 

Tex.,  Floresville — Contract  for  bridge  across  Calaveras 
Creek  on  San  Antonio-Floresville  Rd.  awarded  to  ALAMO 
CONSTRUCTION  CO.,  San  Antonio.    Estimated  cost,  $10,000. 

N.  M„  Roswell — Contract  for  bridge  over  the  Rio  Feliz 
near  Hagerman  awarded  to  MIDLAND  BRIDGE  CO.,  Kansas 
City,  Mo.,  at  $11,000.     Noted  Oct.  7. 

Idaho,  Boise — Contract  for  bridge  work  on  state  highway 
through  Cassia  County  awarded  to  CHARLES  MULL,  Twin 
Falls,  at  $15,300. 

Wash.,  Aberdeen — All  bids  received  for  West  Toll  Bridge 
over  Chehalis  River  rejected.    Noted  Aug.  26  and  Sept.  23. 

Wash.,  Spokane — BEERS  BUILDING  CO.,  Smith  Bldg.,  Seat- 
tle, at  $18,8S8  and  $15,555,  awarded  contiact  for  steel  bridge 
over  Middle  Channel  at  Howard  St.  and  approach  to  south 
end  of  Monroe  St.  bridge. 

Ore.,  Portland — Contract  for  viaduct  near  Bertha  Station 
awarded  to  HEINEKE  BROS.,  at  $7,611. 

Calif.,  Bakersfield — Contract  for  bridges  on  McKittrick  Rd. 
awarded  bv  Board  of  Supervisors  of  Kern  County  to  M.  T. 
KEAN,  at  $12,350. 

Calif.,  Madera — (Official) — Contract  for  bridge  across 
Fresno  River  awarded  to  MANNING  BROS.,  Fresno,  at  $9,470. 
Noted  Oct.  7.    W.  C.  Utter,  Citv  Clk. 
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WATER  WORKS 
Proposed  Work 

Mass.,  Pall  River — (Official) — Special  Commission  on 
Watuppa  Ponds  and  Quequechan  River  water  supply  recom- 
mend improvement  of  Watuppa  Ponds  and  Quequechan  River. 
Action  will  probably  not  be  taken  till  spring.  Fay,  Spofford 
&  Thorndike,  308  Boylston  St.,  Boston,  Engr.    Noted  Oct.  21. 

N.  Y.,  Hatavia — Chester  &  Fleming,  Engr.,  Pittsburgh, 
Penn.,  estimates  cost  of  pumping  station  and  filtration  plant 
at  $135,000. 

N.  Y.,  Hudson  Falls — Citizens  voted  against  issuing  bonds 
for  $270,000  for  water  system.    Noted  Sept.  2. 

N.  Y.f  Minoa — City  contemplates  issuing  $2S,000  bonds  for 
water  system. 

IV.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  William  Williams,  Comr.  of  Water  Supply, 
Gas  and  Electricity,  Room  2351,  Municipal  Bldg.,  New  York, 
N.  Y.  (Borough  of  Manhattan),  until  2  p.m.,  Nov.  12,  for 
furnishing,  delivering,  unloading,  stacking  and  storing  cast- 
iron  pipe. 

N.  J.,  Jersey  City — (Official) — Bids  will  be  received  until  2 
p.m.,  Dec.  2,  by  City  Commissioners  for  laying  about  11  miles 
of  72-in.  steel  pipe  from  Brooksdale  to  Jersey  City  and  laying 
twin  pipe  line  under  Passaic  and  Hoboken  Rivers.  Noted 
Sept.  30. 

N.  J.,  New  Brunswick — City  contemplates  new  dam  about 

200  ft.  above  present  one.    Estimated  cost,  $20,000. 

N.  J.,  Vetnor  City — (Official) — Bids  will  be  received  until 
8  p.m.,  Nov.  22,  by  Common  Council  for  mechanical  equip- 
ment for  artesian  water  works.  E.  Steelman  Royal,  City  Clk. 
(See  adv.) 

Penn.,  Dalmatia — (Official) — Dalmatia  Water  Co.  has  had 
plans  approved  by  State  Department  of  Health  for  water 
system. 

Penn.,  Halifax — (Official) — State  Department  of  Health 
issued  permits  to  Halifax  Water  Co.  for  repairs  and  exten- 
sions to  spring  collecting  system. 

Penn.,  Hanover — (Official) — Hanover  &  McSherrystown 
Water  Co.  has  plans  for  additions  to  reservoir. 

Penn.,  Juniata — State  Department  of  Health  approved 
plans  for  intake  dam  for  municipality. 

Penn.,  Kittnnning — Borough  of  Kittanning  petitioned  Pub- 
lic Service  Commission  for  permit  to  build  water  system. 

Penn.,  Royersford — (Official) — Home  Water  Co.  has  had 
plans  approved  by  State  Department  of  Health  for  filtration 
plant,  pumping  station  and  force  main. 

Del.,  Wilmington — Water  Board  petitioned  Council  for  ap- 
propriation of  $35,000  for  extension  of  underground  work. 

Va.,  Norfolk — Contract  will  soon  be  awarded  for  repairs 
or  restoration  of  three  earth  dams  including  protective  meas- 
ures and  substitution  of  concrete  spillways  for  present  ones  of 
wood  Estimated  cost,  $56,000.  W.  H.  Taylor,  Jr.,  City  Engr. 
Noted  Oct.  14. 

Va.,  Waverly — (Official) — Citizens  defeated  $55,000  bonds, 
part  of  proceeds  of  which  was  to  be  used  for  water  system. 
Noted  Oct.  28. 

W.  Va.,  Clarksburg — (Official) — Bids  will  be  received  until 
noon,  Nov.  26,  by  Water  Works  and  Sewerage  Board  for 
installing  two  gas  engines  and  two  pumps  at  the  pumping 
station.    Noted  Sept.  23.     (See  adv.) 

Fla.,  St.  Augustine — Plans  will  be  prepared  bv  C.  E.  Hen- 
derson,  City  Engr.,   for  water  system.     Noted  Oct.  28. 

Tenn.,  K  inn  sport — City  contemplates  water  system.  W.  C 
Hattan,  Engr. 

Tenn.,  Tiptonville — Citizens  voted  $7,500  bonds  for  sewer 

and  water  systems. 

Ohio,  St.  Clairsville — Bids  will  be  received  until  Nov  15 
by  Emerson  Campbell,  County  Audr.,  for  repairing  reservoir 
at  Belmont  County  Infirmary. 

Ohio,  tapper  Sandusky — Chester  &  Fleming,  Pittsburgh, 
Penn.,  retained  by  water  company  to  prepare  plans  for 
installation  of  low  service  pump. 

Mich.,  Albion — Election  will  be  held  Oct.  9  to  vote  $10,000 

for  completing  municipal  water  system. 

Mich.,  Leslie—Plans  being  prepared  by  A.  H.  Smith  Co., 
Engr.,  Toledo,  Ohio,  for  water  system. 

Mich.,  Quincy— Plans  being  prepared  by  A.  H.  Smith  Co., 
Engr.,  Toledo,  Ohio,  for  water  system. 

„  Mich.,  Sparta— Plans  being  prepared  by  Rumsey  &  Works, 
Consult.  Engr.,  Grand  Rapids,  for  water  tank  and  tower. 

111.,  Galesburg—  (Official)— Citizens  voted  $95,000  bonds  for 
water  system  and  electric-light  plant.    Noted  Oct.  14. 

111.,  Mackinaw— Melluish  &  Broyhill,  Mackinaw,  prepared 
plans  for  remodeling  and  improving  water  system.  Noted 
o  e  p  t.  oO. 

Iowa,  Holstein- 

ti.     Bids  for  sa 
Albert  G.  Merkley,  City  Recdr. 


1  stein — Citizens  voted  $18,000  bonds  for  water  sys- 
tem.    Bids  for  sale  of  same  will  be  received  until  Nov.  16. 


Kan..  Lawrence— Citizens  will  vote  again  on  $175,000  bonds 
tor  purchase  and  improvement  of  water  system.  E  H  Dun. 
mire,  City  Engr.  "  u 

Kan.,  Oswego — Election  will  be  held  Nov.  12  to  vote  on 
bonds  for  extension  and  improvement  of  water  system.  J  F 
Waskey,  Clk.    Noted  Aug.  19. 

Neb.,  Bayard — Bids  will  be  received  bv  City  Clerk  until 
Nov.  11  for  13,200  lin.ft.  of  4-  to  8-in.  c.-i.  water  mains 

Wyo.,  Thermopolis— Citizens  voted  $40,000  bonds  for  water 
system. 


Mont.,  Glendive— Plans  being  prepared  bv  Burns  &  Mc- 
Donnell, Consult.  Engr.,  Scarritt  Bldg.,  Kansas  City  Mo  for 
^OOO^'No^ed6^81!!1  filtration  plant-    Estimated  "cost, 

Mont.,  Three  Forks— Bonds  will  soon  be  sold  for  improve- 
ment of  water-works  system. 

Ark.,  Dardanelle — City  plans  expenditure  of  $15,000  for  im- 
proving water  system. 

Ark.,  Malvern— Work  will  be  started  about  Jan.  1  on  in- 
stallation of  water  system.  Estimated  cost  with  proposed 
sewerage  system,  $100,000.  ^  °™ 

Tex.,  Sherman — See  item  under  "Light,  Heat  and  Power." 

„f  Tcenn'nTemple~"Ci-y  Water  Commissioners  plan  expenditure 
of  $6,000  for  improving  municipal  pumping  station. 

Okla.,  Tulsa — Election  to  vote  on  $600,000  bonds  for  stor- 
age basin  at  mouth  of  Shell  Creek  postponed  from  Nov  2 
to  Nov.  23.     Noted  Oct.  14. 

Idaho,  Aberdeen— Public  Utilities  Commission,  Boise 
Oct™         installation    of    municipal    water    system.  Noted 

w  \dah?*'r  T>vl"  Fal|s— Pity  will  purchase  plant  of  Twin  Falls 

Water  Works  Co.    Estimated  cost,  $80,000. 

wrJnill?h"  tM^taVine~; Franchise  granted  to  Harry  Lincoln, 
Metaline,  to  build  water  system.    Estimated  cost,  $15,000. 

Wash.,  Seattle — D.  Huntington,  City  Arch.,  authorized  to 
prepare  plans  for  standpipe  on  Beacon  Ave.  near  Fountain 
St.    Estimated  cost,  $50,000. 

tinJi'-rnH  Santa  Cruz— Election  will  be  held  Nov.  6  to  vote  on 
Noted  Oct  21S         Purchase  of  F.  A.  Hihm  Co.  water  system. 

N.  B.,  St.  John — Extensions  will  be  made  to  water  mains 
in  Portland  PI.  Estimated  cost,  $4,600.  R.  W.  Wigmore,  Comr. 
„.  Ont.,  Tecumseh— Plans  being  prepared  by  Tecumseh' Water 
Works  Co.  for  new  water  system.     Estimated  cost,  $25,000. 

Ont..  Toronto — Bids  will  be  received  by  Board  of  Control 
unti.  Nov.  9  for  valves,  steam  piping,  steel  castings  and  lag- 
ging for  main  pumping  station. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Xew  York— (Official)— Board  of  Water  Supply  award- 
ed contract  to  NORTHEASTERN  CONSTRUCTION  CO.,  225 
Fifth  Ave  New  York,  for  two  steel  frame  buildings  for  drain- 
age chambers  Shafts  No.  11  and  12,  Catskill  Aqueduct,  under 
Contract  No.  166.    Noted  Oct.  28. 

v         Y,i  York— (Official)— Bids  were  received  Oct.  26 

by  Board  of  Water  Supply,  Municipal  Bldg.,  for  buildings  at 
Uptake  and  Downtake  chambers  of  Hill  View  reservoir  as 
follows:    William  H  Egan,  Lexington  Ave.  and  125th  St.,  New 

«Q/^n$9\T°?:x,M^r!)le^Arcn  Co-  $96.500,  and  Louis  Wechsler, 
$98,650.     Noted  Oct.  14. 

S.  C.,  Spartansburg — Contract  awarded  by  Water  Works 
mranM1SSit"lers  to  HAMILTON  MFG.  CO.,  Hamilton,  Ohio,  at 
$13  000  for  engine  and  pump  for  main  pumping  station. 
Noted  Oct.  14. 

TvT^ry,V^^b?,yji!^7:Contract  for  nitration  plant  awarded  to 
York   N   Y  at°H ToOO  JEWEL  FILTRATION  CO.,  New 

Ohio,  Cleveland — Contract  awarded  to  ALABAMA  PIPE  & 
FOUNDRY  CO.,  at  $8,748,  for  valve  boxes  for  Department  of 
Rubuc  Utilities,  Division  of  Water.    Noted  Sept.  30. 

Ohio,  East  Liverpool — Contracts  for  water  system  awarded 
as  follows:  Filter  equipment  for  6,000,000-gal.  mechanical 
filter  to  PITTSBURGH  FILTER  MANUFACTURING  CO  Pitts- 
Sm'^X^t.  $44>324;  standpipe  to  MEMPHIS  STEEL  CON- 
STRUCTION CO.,  at  $2,887.  Chester  &  Fleming,  Pittsburgh, 
Jrenn.,  Engr. 

Iowa,  Germania — (Official) — Contract  for  laying  water 
mai.n.^  25?  constructing  water  system  awarded  to  C.  W.  RO- 
LAND CO.,  Des  Moines,  at  $8,041.    Noted  Oct.  28. 

■n-cjV^  A^,aT^!Vl;~££ntract  awarded  to  DES  MOINES 
^IDCiE  ^N.D  IRON  CO.,  at  $7,293,  for  30,000-gal.  steel  tank 
on  an  80-ft.  tower  and  7000  ft.  of  4-  to  6-in.  water  main.  Noted 

o6pt.  o0. 

Tex.,  Galve£ton^(Official) — All  bids  received  for  recon- 
structing 36-m.  submerged  water  main  rejected.  A.  T.  Dickev. 
City  Engr.    Noted  Sept.  23  and  Oct.  7. 

«oi^alif"'n  ILos,  Angeles — John  G.  Gardiner,  Byrne  Bldg.,  at 
*£L,S&a,  low  bidder,  for  pipe  line  in  Los  Angeles  County 
Water  Works  District  No.  1. 

Calif.,  Sacramento — City  Commission  a-varded  contract  for 
concrete  chamber  at  water-works  to  TEICHTER  &  AMBROSE, 
at  about  $16,000. 

wr^VS^  >l'M"£ham — Contract  awarded  to  NATIONAL  IRON 
WORKS,  LTD.,  Cherry  St.,  Toronto,  at  $5,750  for  pipe,  hy. 
drants  and  valves  for  water  system.    Noted  Oct.  21. 

SEWERS 
Proposed  Work 
Mass.,  Bridgewater — Citizens    voted    $10,000    toward  con- 
structing a  sewer  system. 

Conn.,  Windsor  Locks— Residents  of  Wilsons  Station  voted 
$1'  0001  sewer  dlstrict  an<i  will  build  sewer  estimated  to  cost, 

N.  Y.,  Buffalo — City  plans  sewers  in  Exeter  Terrace  and 
Camden  and  North  Park  Ave. 

^rii^V1^'  'few  York — (Borough  of  Bronx) — (Official) — Bids 
■will  be  received  by  Douglas  Mathewson,  Borough  Pres.,  Mu- 
nn°i£  BldS"  Crotona  Park,  177th  St.  and  Third  Ave.,  until 
iy.jMja.in.,  Nov  11,  for  sewers  in  Starling  Ave.  between  Olm- 
„  i  t^v^'  ancl  J-Tni°nport  Rd.,  Unionport  Rd.  between  Starling 
Noted  Ot  91  between  Unionport  Rd.  and  Pugsley  Ave. 

Y;s  New  York— (Borough  of  Manhattan) — (Official)— 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Municipal  Bldg.,  New  York,  until  2  p.m.,  Nov.  10,  for  making 
repairs  to  barrel  and  box  sewers  at  foot  of  26th  St.  and  North 
River,  foot  of  37th  St.  and  East  River,  and  foot  of  110th  St. 
and  East  River. 
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N.  V.,  Rochester — City  will  issue  $100,000  bonds  for  sew- 
age-disposal plant. 

N.  J.,  Garfield — Anton  L.  Petersen,  Engr.,  preparing-  plans 
for  sewer  system  in  Arving  PI.  Bids  will  be  received  by 
Frank  V.  Romaglia,  Borough  Clk. 

Va„  Newport  News — -Board  of  Alderman  contemplates 
$500,000  bond  issue  for  sewers,  sewer  purification  plant,  etc. 

Va„  Waverly — (Official) — Citizens  defeated  $55,000  bond 
issue.  Part  of  proceeds  was  to  be  used  for  sewage-disposal 
plant.    Noted  Oct.  28. 

S.  C,  Greenwood — Bids  will  be  received  until  Nov.  10  for 
10,000  ft.  of  12-  to  29-in.  storm  sewers.    A.  S.  Hartzog,  Mayor. 

Ga.,  Savannah — Plans  being  considered  for  trunk  sewer  to 
dispose  of  drainage  in  western  section  of  citv.  E.  R.  Conant, 
Ch.  Engr.  Citizens  recently  voted  $400,000  bonds  for  storm 
sewer  system  and  house  drainage. 

Fla.,  Miami — Bids  will  be  received  by  W.  B.  Moore,  City 
Clk.,  until  Nov.  8,  for  sewer  construction  in  Districts  Nos.  1, 
2  and  3.  Bonds  for  $50,000  sold  for  this  purpose.  Noted  Aug. 
19  and  Sept.  16. 

Fla.,  Monticello — City  engaged  J.  B.  McCrary  Co.,  Atlanta, 
Ga.,  to  prepare  plans  for  sewer  system. 

Tenn.,  Tiptonville — See  item  under  "Water  Works." 

Ohio,  East  Youngstown — Bids  will  be  received  until  noon, 
Nov.  12,  by  Village  Clerk  for  purchase  of  $45,000  bonds  for 
sewers  and  roads. 

Ohio,  Sandusky — Bids  will  be  received  bv  John  J.  Molter, 
Dir.  of  Pub.  Ser.,  until  Nov.  18,  for  intercepting  sewer  No.  2. 
Estimated  cost,  $98,000.    Noted  Sept.  16. 

111.,  Chicago — Bids  will  be  received  by  John  McGillan,  Clk., 
Sanitary  District,  700  South  Michigah  Ave.,  until  Dec.  2,  for 
Calumet  Intercepting  Sewer,  Contract  No.  4.    Noted  Oct.  7. 

111.,  Elgin — Sewage-disposal  plant  estimated  to  cost  $60,000 
will  be  constructed.    Morgan  H.  Brightman,  City  Engr. 

111.,  Fairbury — City  Council  contemplates  sewer  system.  G. 
Lemon,  Clinton,  probable  Engr. 

Iowa,  Oskaloosa — Plans  being  prepared  bv  Block  &  Veatch, 
Kansas  City,  Mo.,  for  sewer  system.    Noted  Aug.  12. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  by  August 
Hobenstein,  Pur.  Agt.,  Courthouse  and  Citv  Hall,  until  10:30 
a.m.,  Nov.  8,  for  sewer  on  West  Sixth  St.    Noted  Sept.  30. 

Minn.,  St.  Paul — City  Council  authorized  construction  of 
sewer  in  Capitol  Ave.     Estimated  cost,  $127,360. 

Neb.,  Hastings — Bids  will  soon  be  received  for  sewers  in 
Burlington  Ave.  between  Ninth  and  12th  St.,  Second  St.  be- 
tween Briggs  and  Baltimore  St.,  Fourth  St.  between  Briggs 
and  Oswego  St. 

N.  D.,  Grand  Forks — (Official) — Bids  will  be  received  by  W. 
H.  Alexander,  City  Audr.,  until  10  a.m.,  Nov.  6,  for  Lateral 
Sewers  No.  18,  Sewer  District  No.  5. 

Tex.,  Waco — Citizens  defeated  $15,000  bonds  for  extension 
of  sewer  system  and  $75,000  bonds  for  sewage-disposal  plant. 
Noted  Sept.  30. 

Idaho,  Bonners  Ferry — Local  Sewer  Improvement  District 
No.  1  created  by  Council  for  sewer  system  and  disposal  plant. 
Estimated  cost,  $29,000.    C.  T.  Laschinger..  Clk.    Noted  Sept.  9. 

Idaho,  Kellogg: — Plans  being  prepared  for  sewer  system  in 
Pressley  addition.     Estimated  cost,   $10,000.     Noted  Oct.  21. 

Wash.,  Seattle — Plans  being  considered  by  Committee  of 
Streets  and  Sewers  for  sewer  system  in  Rainer  Valley.  Esti- 
mated cost,  $1,000,000.    A.  H.  Dimock,  City  Engr. 

Wash.,  Seattle — Committee  of  Streets  and  Sewers  of  City 
Council  recommended  installation  of  sewers  in  Sixth  Ave.,  N 
W.    Estimated  cost,  $95,052. 

Calif.,  Pomona — Election  will  be  held  in  November  to  vote 
on  $15,000  bonds  for  storm  drains  in  North  Garey,  Fulton  Rd., 
San  Antonia  and  Alexander  Ave. 

Calif.,  Salinas — City  contemplates  storm  sewer  system.  Es- 
timated cost,  $40,000. 

Calif.,  Willows — New  sewer  district  will  be  formed  includ- 
ing all  parts  of  Willows  not  included  in  District  No.  1.  Esti- 
mated cost,  $35,000.     John  P.  Ryan,  City  Engr. 

Ont.,  Ottawa — (Official) — R,  S.  &  W.  S.  Lea,  Consult. 
Engr.,  Montreal,  submitted  report  on  Rideau  River  Intercept- 
ing sewer.    Estimated  cost,  $400,000. 

Ont.,  Toronto — Bids  will  soon  be  received  for  sewers  on 
Adrian,  Campbell,  Linder  Ave.  and  Miller  St.  T.  L.  Church 
Chn.,  Bd.  of  Control. 

Bids  In  and  Contracts  Awarded 

Mass.,  Haverhill — (Official) — City  will  build  trunk  sewer 
through  North  Ave.  from  head  of  Marsh  Ave.  to  point  near 
Snows  Brook  to  Primrose  St.  by  clay  labor.  Estimated  cost, 
$13,400.    Noted  Oct.  28. 

N.  Y.,  Rochester — Contracts  for  sewer  construction  award- 
ed as  follows:  Thomas  Creek  overflow  sewer  to  WHITMORE 
RAUBER  &  VICINUS,  at  $15,805,  Clinton  Ave.,  N„  to  FRANK 
LACHIUSA,  at  $8,772. 

N.  J.,  Bayonne — Contract  for  sewer  in  East  22nd  St.  award- 
ed to  CHARLES  CAVANAUGH,  at  $19,999. 

N.  J.,  Bound  Brook — Contract  for  sewer  in  Central  Ave. 
awarded  to  JOHN  McNABB.    Estimated  cost,  $16,000. 

N.  J.,  Verona — Contracts  for  sewers  and  sewage  disposal 
plant  (a)  Section  1,  (b)  Section  2,  (c)  Section  3,  (d)  Section 
4,  (e)  Sewage  disposal  plant,  awarded  as  follows:  (a)  PETRO 
SCOLO,  Glen  Ridge,  at  $31,232;  (b)  DONATO  FUSCO,  Mont- 
clair, at  $17,801;  (c)  FRANK  CARROZA,  Baltimore,  Md.,  at 
$21,632;  (d)  CARDELL  &  ROMANO,  Montclair,  at  $17,796;  (e) 
P.  L.  BRAUNWORTH,  Montclair,  at  $37,292.  Noted  Sept.  9 
and  30. 

w-  Y.a"  Parkersburg — Contract  for  six  sewers  awarded  to 
C.  KENNEDY  &  SON  and  three  to  ARTHUR  LYONS.  Noted 
Aug.  12. 


Ga.,  Gainesville — Contract  awarded  to  A.  P.  STEWART  for 
filter  plant  for  sewer  system. 

Ohio,  Cheviot — (Official)— Contract  awarded  to  the  J.  RUE- 
BEL  CONSTRUCTION  CO.,  Cincinnati,  for  trunk  sewer  in 
ravine  east  of  Glenmore  Ave.,  in  North  Glenmore  Ave.  Noted 
Oct.  7. 

Ohio,  Cincinnati — Contract  for  sewers  in  District  No.  6 
awarded  to  WORTH  &  BLESSING,  at  $30,829. 

Ohio,  East  Liverpool — (Official) — Contract  for  sanitary 
sewers  awarded  to  J.  W.  RYAN  &  SON,  East  Liverpool.  Noted 
Oct.  14. 

Ind.,  Indianapolis — Contract  for  sewer  in  Michigan  St.  be- 
tween Pleasant  Run  and  De  Quincy  St.  awarded  to  AMER- 
ICAN CONSTRUCTION  CO.,  at  $26,499. 

Ind.,  Indianapolis — Contract  awarded  to  GEORGE  SCHAUER 
&  SON,  at  $14,256  for  sewer  in  Germania  Ave.  and  first  alley 
west  of  Mount  St. 

Mich.,  Menominee — (Official) — City  will  build  storm  sewers 
by  day  labor.    Noted  Oct.  21. 

III.,  Marion — Contract  for  sewage-disposal  plant  awarded 
to  HOEFFKEN  BROS.  CONSTRUCTION  AND  SUPPLY  CO.,  at 
$7,267. 

Wis.,  Caledonia — Contract  awarded  to  NATIONAL  TILE 
CO.,  at  $15,500  for  18,275  ft.  of  vitrified  drain  tile. 

Wis.,    Manitowoc — Contract   awarded    to   T.   H.   PITZ,  at 

$6,220  for  sewers. 

t 

y 


,„  Wis.,  Plymouth — PETER  BORST,  Port  Washington,  a 
57,569,  awarded  contract  for  11,800-ft.  of  6-  to  12-in.  sanitar; 


 Jtowa,  Ames  —  Contract  awarded  to  DEARBORN  CON- 
STRUCTION CO.,  Waterloo,  at  $70,500  for  storm  and  sanitary 
sewers. 

Iowa,  Burlington — Bids  received  bv  engineer  and  Council- 
man Cockrell  for  sewer  in  Mt.  Pleasant  St.  as  follows:  M.  M 
Daly,  $1,225  per  lin.ft;  George  Peterson,  $1.15  and  Charles 
W.  Holmes,  $1.37. 

Iowa,  Charles  City  —  Contract  for  storm  sewer  system 
awarded  to  C.  L.  HANSON,  at  $6,788.    Noted  Oct.  14. 

Iowa,  Davenport — Contracts  awarded  bv  Board  of  Public 
Works  to  HYDRAULIC  CONCRETE  AND  CONSTRUCTION 
CO.,  for  sewers  in  Pleasant  and  Howell  St.  and  to  T.  J. 
O'HARA,  for  sewer  in  Boise  St. 

Iowa,  Esterville — All  bids  received  Oct.  4  for  sewer  in 
North  Sixth  St.  rejected.    Noted  Sept.  30. 

Iowa,  Ida  Grove — Contract  awarded  to  F.  E.  WEST,  Sioux 
City,  at  $5,451,  for  Old  Town  sewer. 

Iowa,  Pella — Contract  awarded  to  HENRY  REES  Quincy, 
111.,  at  $9,217,  for  14,500  ft.  of  sanitary  sewer.    Noted  Oct.  14. 

Minn.,  South  St.  Paul — O'NEILL  &  PRESTON,  at  $25,400, 
awarded  contract  for  sewer  pipes  on  Third  Ave.  and  Third 
St.,  S.    Noted  Sept.  23. 

Neb.,  Lincoln — (Official) — Contract  awarded  to  ABEL  & 
ROBERTS,  First  National  Bank  Bldg.,  Lincoln,  at  $35,240,  for 
Antelope  Conduit  for  city.     Noted  Oct.  21. 

Neb.,  Omaha — Contract  awarded  to  PUBLIC  SERVICE  CO 
Krug  Theater  Bldg.,  Omaha,  for  sewers  in  43d  and  Leaven- 
worth St.     Estimated  cost.  $12,000. 

Tex.,  Beaumont — (Official) — Contract  for  sanitary  sewers 
awarded  to  the  H.  W.  CARDWELL  CONSTRUCTION  CO .  at 
$21,716.    Noted  Oct.  30. 

Calif.,  Comptoh — Contract  for  municipal  sewer  system  in 
Compton  awarded  to  JAMES  KENNEDY,  Washington  Bldg 
Los  Angeles,  at  $42,462.    Noted  Oct.  28. 

Calif.,  Stockton — Contract  awarded  to  A.  B.  MUNSON  & 
SON,  Stockton,  at  $26,007,  for  storm  water  sewer  in  Main  St 
to  take  place  of  North  St.  Canal. 

Que.,  Hull. — Contract  for  sewer  construction  awarded  to 
J.  DUFRESNE,  16  Champlain  St.,  Hull,  at  $56,000. 

Ont.,  St.  Thomas — Contracts  awarded  to  A.  E.  PONSFORD 
LTD.,  for  septic  tank,  and  to  WILLIAM  IRWIN,  for  laying 
pipe  for  sewer  system.    Estimated  cost,  $S,S09. 

GARBAGE 

Proposed  Work 

Tex.,  San  Marcos — Contract  will  soon  be  awarded  for  gar- 
bage incinerator.    Estimated  cost,  $35,000. 

Que..  Montreal — Report  submitted  to  Board  of  Control  by 
city  incinerator  department  for  incinerator  with  daily  capacity 
of  500  tons.     Estimated  cost,  $200,000. 

Ont.,  Toronto — Bids  will  be  received  until  Nov.  9  by  T.  L 
Church,  Chn.  Bd.  of  Control,  for  garbage  incinerator  on  Don 
Roadway. 

Man.,  Winnipeg — Citizens  defeated  proposal  to  build  $10,000 
garbage  incinerator. 

STREETS  AND  ROADS 

Proposed  Work 

Mass.,  Boston — Bids  will  be  received  by  Massachusetts 
Highway  Commission,  15  Ashburton  PL,  until  noon,  Nov.  9 
for  constructing  a  section  of  state  highway  in  towns  of  Shef- 
field and  Great  Barrington. 

Conn.,  Ansonia — Report  has  been  submitted  estimating 
cost  of  widening  Clifton  Ave.,  between  Division  St.  and 
O'Neill  Court,  at  $6,000. 

N.  Y.,  Buffalo — City  Council  ordered  repaving  with  asphalt 
Arlington  PI.  and  Packman,  Stewart  and  Washington  St. 

N.  Y.,  New  York — (Borough  of  Bronx) — (Official) — Bids 
will  be  received  by  Douglas  Mathewson,  Borough  Pres.,  Mu- 
nicipal Bldg.,  Crotona  Park,  177th  St.  and  Third  Ave.,  until 
10:30  a.m.,  Nov.  11,  for  paving  with  bituminous  concrete  on  ce- 
ment concrete  foundation  Tiebout  Ave.  from  East  ISSth  St.  to 
Fordham  Rd. 
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N.  J.,  Boundbrook — (Official) — Bids  will  be  received  by- 
Borough  Council,  American  Hose  Bldg.,  East  Second  St.,  until 
8  p.m.,  Nov.  19,  for  paving  Main  St.    Noted  July  29. 

N.  J.,  Trenton — Ordinance  passed  for  paving  Arch  St.  from 
Cass  to  Grand  St. 

Penn.,  Greensburg — (Official) — Bids  will  be  received  by 
John  S.  Sell,  County  Controller,  until  noon,  Nov.  15,  for  im- 
proving Harrison-City  Export  Rd.  and  Hecla-Hurst  School 
House  Rd. 

Penn.,  Pittsburgh — -(Official) — Bids  will  be  received  by 
Hyatt  M.  Cribbs,  County  Controller,  until  10  a.m.,  Nov.  12  for 
improving  Glenn  Ave.  and  Wible  Run  Extension  Rd. 

Del.,  Wilmington — Bids  will  soon  be  received  for  resurfac- 
ing with  bituminous  material  the  following  roads:  Odessa 
to  Boyds  Corner  on  Old  King  Highway,  Mt.  Pleasant  to  Mid- 
dleton  via  State  Rd.  and  Newark  to  Glasgow  via  Coogh's 
Bridge. 

Md.,  Easton — Bids  will  be  received  until  Nov.  9  by  J.  B. 
Harrington,  Clk.,  for  2.18  miles  of  shell  road  from  Trappe 
to  Barber  under  Contract  No.  359;  one  mile  of  shell  road  from 
Bruceville  to  Windy  Hill,  under  Contract  No.  369;  1.06  miles 
shell  or  macadam  on  concrete  road  from  Easton  to  Easton 
Point,  under  Contract  No.  401. 

W.  Va.,  Huntington — Bids  will  be  received  until  Nov.  8  by 
O.  H.  Wells,  Comr.  of  Streets  and  Alleys,  for  paving  sections 
of  Sixth,  11th  and  13th  Ave. 

N.  C,  Asheville— City  plans  to  pave  Beaumont  St.  from 
Hazard  to  Miller  St.  and  construct  sidewalks  on  west  side 
of  Marjorie  St. 

N.  C,  Charlotte — Contract  will  be  awarded  about  Nov.  11 
for  17,500  sq.yd.  sidewalks. 

N.  C,  Rockingham — Richmond  County  will  issue  $25,000 
bonds  for  road  improvements.    B.  F.  Reynolds,  County  Clk. 

N.  C,  Winston-Salem — Election  will  probably  be  held  in 
December  to  vote  on  $50,000  bonds  for  road  construction  in 
Yadkin  County. 

S.  C  Greenville — Bids  will  be  received  bv  A.  S.  Hartzog, 
Mayor,  until  Nov.  10,  for  60,000  sq.yd.  street  paving,  10,000 
sq.yd.  cement  gutters  and  12,000  lin.ft.  of  granite  curb. 

Pla.,  Bronson — (Official) — Bids  will  soon  be  received  for 
road  work  in  Levy  County.  J.  B.  McCrary  Co.,  Atlanta,  Ga., 
Engr. 

Pla.,  Gulfport — Citizens  voted  $9,000  bonds  for  two  miles 
of  modified  asphalt  streets.     Noted  Sept.  2. 

Pla.,  Lakeland — Election  will  soon  be  held  in  Polk  County 

to  vote  on  $1,000,000  bonds  for  road  construction. 

Pla.,  Mayo — (Official) — J.  B.  McCrary  Co.,  Atlanta,  Ga., 
Jacksonville  and  St.  Petersburg,  Fla.,  engaged  to  prepare 
plans  for  roadwork  in  Lafayette  County.  Estimated  cost, 
$300,000.    Noted  Sept.  23. 

Pla.,  Miami — Bids  will  be  received  by  W.  B.  Moore,  City 
Clk.,  until  Nov.  8,  for  grading  and  paving  about  15,000  sq.yd. 
with  asphaltic  concrete  and  binder  course  on  concrete  founda- 
tion; also  grading  and  paving  with  sand  and  asphaltic  oil 
about  10,000  sq.yd.  of  streets. 

Pla.,  New  Smyrna — Citizens  of  south  end  of  Volusia  County 
voted  to  form  road  and  bridge  district  and  to  issue  $250,000 
bonds  for  road  across  county  from  bteach  to  St.  Johns  River, 
Sanford,  hard  surface  road  to  De  Land  and  John  Anderson 
Highway  from  Rose  Bay  to  Brevard  county  line. 

Pla.,  Pensaeola — Election  will  soon  be  held  to  vote  on 
proposition  to  issue  $500,000  bonds  for  roads. 

Pla.,  Tallahassee — (OfnciaD- 
will  soon  be  offered  for  sale. 
Ga.,  Engr. 

Ala.,  Dothan — Bids  will  be  received  until  Nov.  IS  by  A.  C. 
Crawford,  Chn.  of  Houston  County  Bd.  of  Revenue,  for  con- 
structing 21  miles  of  road.  Estimated  cost,  $75,000.  Noted 
Sept.  30. 

Ala.,  Mobile — A  plan  has  been  submitted  to  Alabama  & 
Mississippi  Gulf  Coast  Highway  Association  for  highway  be- 
tween Mobile  and  Baldwin  Counties.  Work  will  also  include 
bridge  across  Spanish  River  and  ferry  over  Mobile  and  Ten- 
saw  River.  Estimated  cost,  $105,000.  Baldwin  County  plans 
$55,000  bond  issue  to  pay  its  portion  of  project. 

Miss.,  Brookhaven — Commissioners  of  Lincoln  County,  Dis- 
trict No.  1,  plan  to  construct  two  miles  of  gravel  roads. 

La.,  Crowley — Plans  being  considered  for  constructing  150 
miles  of  gravel  roads  in  Acadia  Parish.  Estimated  cost. 
$750,000. 

La.,  Donaldsonville — Citizens  of  Ascension  Parish,  Road 
District  No.  2,  voted  $50,000  bonds  for  road  work.  Noted 
Sept.  23. 

Tenn.,  Bristol — Bonds  for  $8,000  sold  for  street  improve- 
ments. 

Tenn.,  Harriman — Appropriation  of  $32,000  made  by  Roane 
County  Court  for  completing  pikes  in  various  districts. 

Tenn.,  Murf reesboro — Election  will  be  held  about  Dec.  15 
in  Rutherford  County  to  issue  $175,000  bonds  to  purchase  and 
maintain  turnpikes.    Noted  Sept.  30. 

Tenn.,  Pulaski — Election  will  be  held  Dec.   20  to  vote  on 
$500,000  bonds  for  roads  in  Giles  County.    Noted  Oct.  14. 

Ky.,    Catlettsburg — Commissioners    of   Boyd    Countv  con- 
template an  expenditure  of  $75,000  for  road  construction. 

Ky.,  Crittendon — Bonds  for  improving  a  number  of  streets 
defeated  by  citizens. 

Ky.,  London — Contract  will  soon  be  awarded  for  14  miles 
of  Dixie  Highway  and  Boone  Way  between  London  and  Coi  bin. 

Ky.,  Louisville — An  expenditure  of  $7,400  voted  by  Jeffer- 
son County  Fiscal  Court  for  emergency  road  work. 

Ky.,  Paducah — Bids  will  soon  be  received  for  improving 
Hinkleville  Rd.  from  Little  Union  schoolhouse  to  Lamont. 
Estimated  cost,  $8,836. 


-Bonds  for  $200,000  for  roads 
J.  B.  McCrary  Co.,  Atlanta, 


Ky.,  Winchester — Commissioners  of  Clark  Countv  plan  to 
call  election  to  vote  on  $25,000  bonds  for  two  mile's  of  road 
under  State-Aid  law.    Noted  Aug.  12. 

Ohio,  Cleveland  Heights — ( Warrensville  post  office) — Bids 
will  be  received  until  noon,  Nov.  15,  bv  H.  H.  Canfield  Village 
Clk.,  for  constructing  sidewalks  on  Somerton  Rd.  from  Wilton 
to  Superior  Rd. 

Ohio,  Cleveland  Heights — (Warrensville  post  office) — Bids 
will  be  received  until  noon,  Nov.  15,  by  H.  H.  Canfield  Vil- 
lage Clk.,  for  grading,  draining  and  paving  Corydon  Rd.,  pav- 
ing Cottage  Grove  Drive  and  grading,  draining  and  paving 

Essex  Rd. 

Ohio,  East  Youngsfown — See  item  under  "Sewers." 

Ohio,  Marietta — Bids  will  soon  be  received  for  paving  a 
number  of  streets.  Estimated  cost,  $6,500.  E.  F.  Gates  Citv 
Engr. 

Ind.,  Columbus — Bids  will  be  received  about  Nov.  15  for 

two  crushed  stone  and  one  gravel  road,  each  2%  miles  long 
W.  H.  Scott,  Audr.,  Bartholomew  County. 

Ind.,  Pt.  Wayne — Bids  will  be  received  until  2  p.m.,  Dec  1 
for  purchase  of  $15,000  bonds  for  roads  in  Wayne  Trace 
County. 

Mich.,  Am  Gres — Election  will  be  held  Nov.  25  to  vote  on 

$30,000  bonds  for  roads. 

Mich.,  Corunna — According  to  press  reports  an  election 
will  be  held  in  Shiawassee  County  in  1916  to  vote  on  $200,000 
bonds  for  road  construction. 

Mich.,  Pontiac — Election  will  be  held  in  April  to  vote  on 
$1,000,000  bonds  for  roads. 

Mich.,  St.  Ignace — Election  will  soon  be  held  to  vote  on 
$200,000  bonds  for  constructing  county  roads. 

3Iich.,  St.  Joseph — (Official) — Bids  will  be  received  by 
Board  of  Road  Commissioners  of  Berrien  County  until  Nov 
11  for  4Sy2  miles  of  water  bound  macadam  roads.  Estimated 
cost,  $340,000.    W.  Cleary,  County  Highway  Engr. 

Mich.,  Standish — Election  will  be  held  Nov.  27  to  vote  on 
$30,000  bonds  for  road  improvements  in  Whitney  Township. 

111.,  Alton — Plans  being  considered  for  paving  Staunton  St. 
with  brick. 

III.,    Champaign — An  expenditure 
Board  of  Supervisors  for  oiled  road. 

III.,  Rock  Island — Bids  will  soon 
Eighth  Ave.   from  24th  to  29th  St. 
Noted  Oct.  14. 


of    $22,000    planned  by 

be  received  for  paving 
Estimated  cost,  $15,000. 


Wis.,  Birchwood — Bond  issue  for 
street  improvements. 


Iowa,  Lyons- 
Main  St; 


$5,000  contemplated  for 
Plans  being  considered  for  paving  Sixth  and 


Minn.,  Duluth — Grand  Ave.  from  29th  to  54th  Ave.,  West, 
will  be  improved.  Estimated  cost,  $130,000.  J.  A.  Farrell, 
Comr.  of  Pub.  Wks. 

Kan.,  Hiawatha — An  expenditure  of  $200,000  planned  by 
Commissioners  of  Brown  County  for  concrete  road  across 
county. 

Kan.,  IVewton — City  Council  passed  ordinance  providing 
for  paving,  curbing  and  guttering  of  Broadway  from  west 
side  of  Kansas  Ave.  to  Logan  St. 

Kan.,  Topeka — Commissioners  of  Shawnee  County  contem- 
plate an  expenditure  of  $50,000  for  repairing  and  constructing 
highways. 

Kan.,  Wichita — Contract  will  be  awarded  about  Nov.  22 
for  about  1,200  sq.yd.  of  3-in.  vertical  fiber  vitrified  paving 
block  on  5-in.  concrete  case,  also  500-ft.  of  curbs. 

Mo.,  Lexington — Bonds  for  $55,000  voted  by  Lafayette 
County,  Special  Road  District,  to  rock  gap  in  Old  Trails  Rd. 
and  to  repair  bridges  and  culverts. 

Tex.,  Austin — Citizens  voted  $425,000  bonds  for  street  im- 
provements and  bridges.    Noted  Sept.  16. 

Tex.,  El  Paso — City  plans  to  pave  portions  of  Nevada,  East 
Rio  Grande,  Chihuahua  and  West  Blvd. 

Tex.,  Hondo — Bids  will  be  received  until  Nov.  8  bv  H.  F. 
Wurzbach,  Comr.  of  Medina  County,  Cliff,  for  about  20  miles 
of  gravel  roads. 

Tex.,  Houston — County  Commissioners  appropriated  $200,- 
000  for  road  work. 

Tex.,  Jacksonville — Election  will  be  held  Nov.  16  to  vote 
on  $150,000  bonds  for  improving  roads  in  Road  District  No.  1. 

Tex.,  Oakville — Bond  issue  for  road  construction  contem- 
plated by  Live  Oak  County,  Precinct  No.  2. 

.Tex.,  Orange — Citizens  of  Orange  County,  Precinct  No.  4, 
voted  $7,000  bonds  for  shell  or  gravel  road  on  lower  Beaumont 
Rd.    Noted  Sept.  23. 

Tex.,  Sherman — See  item  under  "Light,  Heat  and  Power." 

Tex.,  Tyler — Election  will  soon  be  held  to  vote  on  $100,000 
bonds  for  constructing  roads. 

Tex.,  Victoria- 

ments. 

Tex.,  Weimar — Election  will  probably  be  held  to  vote  on 
$100,000  bonds  for  road  improvements. 

Okla.,    Drumright — Plans    being    considered    for  pf.ving 

Broadway. 

Okla.,  Inola — Election  will  be  held  Nov.  6  to  vote  on  $30,- 

000  bonds  for  road  construction. 

Okla.,  Talihina — Citizens  voted  $50,000  bonds  for  roads  and 

bridges. 

Idaho,  Wallace — Plans  submitted  to  construct  boulevard  of 
Fourth  of  July  Canyon  which  connects  national  highway 
through  Wallace  and  Cceur  d'Alenes  with  Apple  Wav  leading 
to  Spokane.    Estimated  cost,  $45,000. 


-Bonds  for  $30,000  sold  for  street  improve- 
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Ore.,  Pendleton — G.  Kimbrell,  City  Engr.,  instructed  to  nre 
Raifey  I""     *  lmProvement  of  Riversidf  Drivf  from  Main  to 

™;t?r£"  Pen<Jleton— William  Bradley,  County  Surveyor  ^ih 
mitted  report  estimating-  cost  of  highway  between l  Umatilla 
and  Pendleton,  at  $51,620.  ween  umatma 

Calif.,  Bakersfield — Bids  will  be  received  until  m„„    o  t™ 

M00!aye°R|UPerViSOrS  f°r  Sectl^V^^B&flel^ 

T7lc.^aII5,,JFresl,0._rCity  Council  plans  to  pave  Santa  Fe  Ave 
Estimated  cost,  $45,000.    B.  E.  Cronkite,  City  En gr 

ber^vot^^T^nn60^0",  willDe  held  sometime  in  Novem- 
f^S  Y°  e  on  $50,000  bonds.  Part  of  proceeds  will  be  used 
for  grading  and  oiling  streets  and  culverts/ 

Calif.,  Richmond — Southern  Pacific  Co.  plans  to  Dave  Put 
ting  Blvd.    Estimated  cost,  $5,500  P  t0  pave  Cut" 

Bids  In  and  Contracts  Awarded 
Mass.,     Wareham — Contract     for     8,750     ft      of  hiehwnv 
NotaeddOctt014THOMAS    R    MURPHT'    Middleboro°,  athlg$9,l9a3y 
o+o?''  -J"  v,AlbanJ — (Official) — Bids  were  received  Oct    26  bv 

^■^?a^  No-  1249-  Albany  County,  3.41  miles-  Georsre  T  Pnrrpn 
SSffl 6&n-SnN'  -yf  Alba^M 

KenRn%dy  ^^^^jSS^ftf.l^'  Hayef  S ' 
$52C,064  $51'975;    Greenfield    Construction    Co  Horneli! 

Alba^Maftloa-7^?ffSa^^  6'°i miles:  John  H-  Gordon, 
aH^b'f'^oS^Rom"-.^^11,  Rochester,  $52,110;  John 

Co  RI°nc  ^0la?tsh;irriln«9Oqnifin,UnTJtyi  3;79  miles:  Bluff  Point  S^ne 
Mii'nii   't>    a.,  sl)ulg'  $29,160    Boynton  &  McNallv  Keeseville 

$    Road  No"'  e,?,  Rummers    Huntingdon,  Que    |so  755       '  ' 
Koaa  JNo.  1331,  Columbia  County,  4.27  miles-  Rnwn.Parkor 
Construction   co     Hudson,   $39,756;'  Mark™  Kearney  Hudson 
$    :J57^TUm^^#:  Sevens,  Lake  Placid.  $2,290  Hudson, 

neyRHudso°n  1U221?0lUmbia  C£Un,ty"       '  Marks  Kear- 

y'  ^i1"80"'    H2.186     Russo-Parker   Construction    r>«  tr,,^ 

S°nRoad'  No1  G,™«&tHollenbeck,  HaV-Wman?  t«Te£?-  HUd" 

Koad  No.  5595,  Cortland  County,  3  65  miles-  T    TT   Pill  nr. 
?41nf?qamT0n'  $39i759:  Dana  W.  Robbins  Co.?  Inc.'  New  York' 
$40^59;  James  Rossney,   Buffalo,   $41,415  ' 

Struction  Co.,  Inc.,  Buffalo.  $58,083;  P.  H  Wells   Col-fit  ^s  nqT 

R  i'^UTrm  £°onotracting  Co.,  Buffalo.  $64,239  '  »59'211' 

Road  No   5582,  Genesee  County,  4.53  miles'-  Philson  Pih 

«fi'n^e-r°^  £  Y*  $44'-893:  Greenfield  Consolidated I  Co  Horneli" 
Road  No  MqS'W0*'  Williamsport.  Penn.f  $48,0?3.  H°rneU' 

son    Albany    t^' nMV.1'WSto/1-C,ounty'  7'09  miles=  ^mes  Ander- 

Acfr^l-  /66335°5643;  5SS^i^b%fi^««»B 

Rauber  &  Vicinius,  Rochester  ?1 9097 -  t?;™  I? '  Whitmore- 
inc..  Rochester,  $13,i13 ^SWffi ^C^Hn^Ro^es^ 

Caf  Sl^ffi'tSJ0^'^™^^  "A»es;  Ribstine-Holter 
tion  Alhanv  Vq7  ?cq.  8  •   ^^ngan    Construction  Cornora- 

$38 ?465.       y*  $37'369;  Wh.tmore-Rauber  &  Vicinius,  Rochester. 

tionRCorpo?at5ion7'  Albany  SI?1,!?'.  %™  mile:  Langan  Construe- 
umoi.  n   t)T'      ?  „J|  $17,18 1    Harry  W   Roberts  Po  tth^„ 

NeT^Ha^ei  "SS^Ift  ^^S^w"  JSk" Arb^ 
$31, 308^  '    ?30'911.   Jackson   Bros.,  Cuddebackvilie, 

Trowbridge?  Midd^etow^   SM?'.  I?"6*     Armstrong  & 

"^^liM^^^  GAonnBU$%!:^5S'  Wurtsboro, 
lesine,  New  Yo3rk'  ?4r7a?fi%e.  SSSf*  V°^es:  Samu«l  M.  Ser- 

•"ii^S^^  60^^.     ^  A,bany' $51- 

C^aT^dd^  miles;  George  J. 

$  2S  V  Snell\  "co^anl&rfe,  D$°S.  Bal,St0"  Spa" 

J  J;  Keating,   Monticello,   $8  337  IorK'  »8,188, 

Co.,RHorseOnea0a7s9,  1^602  °U^/'' 4  ^  mUes:  Peter  F-  Connolly 
Meriden  Ponn  I'-??  l=o'. 6 21'  ,L?"e  Construction  Corporation, 
Spencl?port   $32   939    '  Hendrickson-McCabe  Construction  CoJ 


Conduction  Co  °'  h'S in$S26C4°4U7nt^ ■  V8  ,mUeS :,  Greenfield 
$26,986-  Kendor-  Pr,o?,  "  '  »26'4,47  Richard  Hopkins,  Troy, 
fal 6,  $27,618         EnS'neenng  and  Construction  Co.,  Inc.,  Buf- 

Trow^rldge0;  MiddlYtown  mSq^-  p'24  .mi'es ^Armstrong  and 
York    «»q  fifij.  wnT'  *8^'935:  Cairnie-St.  Geore-e  Co  New 

Noted  Oct.'  2°      Se  H'  McAvo^  Creek  Locks,  f89,742.  W 

■Mortinfe-r  StTo  HENRnYrBCt|uRGiRVDnproaTafird^-1f 5  f°ll0ws: 
at  $25,225   and  Virr,  1  i„»   BUKbAKD  CO.,  1968  Fillmore  Ave 

GERMAN'  ^I^^A^D^^.  ^tt^i^ 

at  f29Jll8NrubmHteriowrsT\0ima?oF--  Duni^n.  Woodbridge, 
^ov^^-^iiil^!^:^  t^S^r 

Ph"a^h^5l,a?eIfiVfMU«»>;n  P.aVlnf  Co-  30th  an«i  Locust  St 
with  bitPumanouUn7i^  for  surfacing 

tract^for,ar,oa'S0weorkt ll6  fo^owS •  C°mmission  awarded  con- 
mico  County,  to  JUNIATA  m^F^"^,  MH1  Rd-  Wico- 
Penn.,  at  $12,885 -  Concord  PpVn^rn^lre oBld?--  Philadelphia, 
PHILLIPS    &    RENShaw     Camp   Rd     Caroline   County,  to 

^u.,  Atlanta,  Go.     Estimated  cost,  $122  000  ""-lkaky 

«wfew?r^^i.^t^?Sl^ul,,■ steeie  station  Rd- 

by  Lamar  County  Commissioners,  Vernon      EDGAR>  Vernon, 

ed  fo1^:  £S5S&T8SJSSS!  a^r.fiSSnS|o?odBW^  award" 

ed  Sffi^ssai  a^a% 

to  wYMARTI^iyiS  ff°or  f,°UHr  m»es  of  pike  awarded 
STONE  CO.,  ^S^T^^ASSaeS-ift  $T2RI00S0TATE 
awa^ded^S'TZ^  ^enn.,  at  $9,000, 

Ohio,  Hamilton— Contract  for  paving  North  Second  St  from 

ASPHALT  PAVINT  ^Sh^?t0n,  Sf  aWai'ded  toANDREWS 
aornALi   HAVING  CO.     Estimated  most,  $12  551 

a^e°drVoWENmBfK  AV6"  t0  S°Uth  ^SS««  SSS 
CTlhoun  Fc*;  Y^yn^— Contract  for  paving  Rudisill  Ave  from 

Auction  c°o.BF°oardw^  GO°Nm 

T^^l"'1"  P'ai'blin— (Official)—  Contract  for  gravel  road  on 
Noted  Se^LTs"       ""^  awarded  to  JOHN  W  MURPHy! 

a.  s^B^rsSri^^Vm.^*^ 19th  st- awarded  to 
to  i&jgttigg^jKfijr^ Rector  Rd- awarded 

f!3»  aNwTrd»^t 

awaked  ^ict^*  <?SAffi?V2t  Wn^t  ?!y,Tent 
f     Iml"J  Y'noennes — (Official) — Contract  for  navinsr  RpcnnrI  <3t 
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Mich.,  Fairfield — Contract  for  macadam  road  from  state 
line  north  to  Jasper  awarded  to  GRAY  BROS.,  Bowling  Green, 
at  $26,900. 

111.,  Alton — Contract  for  repaying-  East  Second  St.  awarded 
to  STRUBEL  &  HELMICK,  at  $19,457. 

III.,  Chicago  Heights — Contract  for  paving  16th  and  Went- 

worth  St.  awarded  to  CHICAGO  HEIGHTS  COAL  CO.,  at 
$70,087. 

Wis.,  Ashland — Contract  for  grading  16  miles  of  road 
awarded  to  FISH  &  O'CONNOR,  at  $8,778. 

Minn.,  Fergus  Falls — Contract  for  grading  Laurel  St.  be- 
tween Broadway  and  Buse  St.  awarded  to  H.  R.  BUTLER. 
Noted  Sept.  30. 

Minn.,  Mendota — Contract  for  paving  11th  St.  from  Joliet 
to  Hennepine  St.,  Hennepine  St.  from  9th  to  11th  St.  and  19th 
St.  from  Hennepine  to  Tonti  St.  awarded  to  T.  W.  KEYS,  La 
Salle,  at  $13,935. 

Kan.,  Horton — Contract  awarded  to  KAW  PAVING  CO.,  To- 
peka,  for  paving,  curbing  and  guttering  Lincoln  St.  from  Mina 
to  North  St.,  High  St.  from  North  to  Garrett  St.,  Rock  Island 
Ave.  from  North  to  Garrett  St.  and  Whiteside  St.  from  Main 
to  Rock  Island  Ave.,  at  $1.51  for  paving  and  60c.  for  curbing 
and  guttering. 

Neb.,  Lincoln — Contract  for  paving  Tenth  St.  awarded  to 
BURKE -COCHRANE  CONSTRUCTION  CO.,  at  $10,955:  portion 
of  Ryon  St.  to  ABEL  &  ROBERTS,  Lincoln,  at  $7,857. 

Mont.,  Livingston — (Official) — Contract  for  paving  Park 
St.  awarded  to  WARREN  CONSTRUCTION  CO.,  at  $8,000 
Noted  Oct.  14. 

Mo.,  Kansas  City — Contract  for  grading  about  70,000  yd. 
of  Ward  Parkway  from  57th  St.  to  Mever  Blvd.  awarded  to 
E.  MEEGAN,  4th  and  Main  St.,  Kansas  City,  at  $0.13S  per 
cu.yd. 

Ark.,  De  Witt — Contract  for  paving  awarded  to  M.  J.  COLE, 
JR.,  Little  Rock.    Estimated  cost,  $25,000. 

Ark.,  Little  Rock — Contract  for  constructing  sidewalks  in 
District  No.  228  awarded  to  OGLESBY  BROS.,  Monticello,  at 
$5,158. 

Tex.,  Dallas — Contract  for  paving  East  Houston  Ave.  from 
Lafayette  to  Albert  St.  awarded  to  BERT  HAHN  CONSTRUC- 
TION CO. 

Tex.,  Graham — Contract  for  repairing  roads  and  bridges 
awarded  to  L.  G.  HAMILTON.     Estimated  cost,  $20,000. 

Tex.,  Mineral  Wells — Contract  for  paving  about  50  000 
sq.yd.  with  asphalt  macadam  and  about  30,000  lin.ft.  curbing 
and  guttering  awarded  to  FRANK  WHITLEY,  Mineral  Wells. 

Wash.,  Okanogan — Contract  for  permanent  highway  No. 
4-A  awarded  to  DOUGLAS  &  HILL,  Tonasket,  at  $4,300. 

Wash.,  Olympia — Contract  for  seven  miles  of  highway  from 
Colfax  to  Rosalia,  Whitman  County,  awarded  to  W.  G  MUL- 
LIGAN CO.,  Spokane,  at  $21,120,  and  road  on  Inland  Empire 
highway  in  Walla  Walla  and  Columbia  Counties  between 
Waitesburg  and  Dayton  to  GENERAL  CONSTRUCTION  CO 
Spokane,  at  $13,243.    Noted  Oct.  28. 

Wash.,  Seattle  —  Contract  for  Issaquah  Rd.  awarded  to 
GEORGE  A.  BANDERT,  Renton,  at  $7,199. 

Wash.,  Seattle — Holt  &  Jeffrey,  Railway  Exchange  Bldg., 
Seattle,  at  $11,169,  submitted  lowest  bid  for  paving  14th  Ave. 

Wash.,  Seattle — Independent  Asphalt  Paving  Co.,  Seattle, 
at  $26,685,  submitted  lowest  bid  for  paving  47th  Ave  N  e' 
Noted  Sept.  16. 

Wash.,  Shelton — Contract  for  section  of  permanent  high- 
way awarded  to  F.  L.  BROWN,  Portland,  at  $7,200. 

Wash.,  Stevenson — Bids  were  received  for  improving  Sec- 
ond St.  from  R.  D.  Shelly,  at  $4,435,  and  H.  J.  Hildeburn,  at 
$5,004. 

Ore.,  Portland — Contract  for  paving  East  23rd,  East  24th, 
and  Franklin  St.  will  probably  be  awarded  to  GIEBISCH  & 
JOPLIN,  Portland,   at  $13,013. 

Calif.,  Bakersfield — Contracts  for  paving  awarded  as  fol- 
lows: McKittrick-Bakersfleld  Rd.  to  SHATTUCK  &  NIMMO 
WAREHOUSE  CO.,  at  $28,802;  Weed  Patch  Loop  to  WORS- 
WICK  STREET  PAVING  CO.,  at  $31,460.    Noted  Oct.  21 

Calif.,  Hollistei- — Contract  for  improving  Tres  Pinos-Pai- 
cmes^  Rd.    awarded   to   JOHN   McREYNOLDS,    San   Jose,  at 

Calif.,     Manhattan     Beach — (Manhattan     post     office')  ■ 

MODERN  CONSTRUCTION  CO.,  Los  Angeles,  at  $8,247,  award- 
ed contract  for  paving  Sixth,  Seventh  and  other  streets  L 
Price,  City  Clk. 

Calif.,  Sacramento — (Official) — Bids  were  received  Oct  8  by 
State  Highway  Commission  for  constructing  roads  in  various 
counties  as  follows:  (a)  Conomo  County,  Div  4  Route  8 
Section  A,  (b)  Placer  County,  Div.  Ill,  Route  3,  Section  B* 
(c)  Mariposa  County,  Div.  6,  Route  18,  Section  A-  (a)  Spring 


Cisco,  $49,114;  C.  H.  and  A.  W.  Gorrill,  San  Francisco,  $47,340- 
(c)  George  R  Daley,  San  Diego,  $42,749;  G.  W.  Connors, 
Eureka,  $46,860;  Toohey  &  Johnson,  Dunsmuir,  $45  285 
Noted  Oct.  7. 

Calif.,  Vacaville — Bids  were  received  for  completing  state 
highway  through  Vacaville  as  follows:  Bentlev  &  Gates 
$10,854;  Blumenkranz  &  Co.,  $11,465;  Wrightson  &  Jost,  $11,152.' 
INDUSTRIAL  WORKS 
Proposed  Work 
,  Conn.,  New  Haven — Plans  being  prepared  by  R.  W  Foote 
Arch.,  for  two-story,  32xl00-ft.  garage  for  G.  W.  Baldwin  & 
Son. 

Conn.,  Waterbury — Waterbury  Farrell  Foundry  and 
Machine  Co.  plans  two-story  75xl50-ft.  brick  and  steel  mill. 

N.  Y.,  Albany — Bids  will  soon  be  received  by  Fuller  & 
Robinson,  Arch.,  95  State  St.,  for  nine-storv  warehouse  and 
show  room  at  75  State  St.  for  Kinney  &  Woodward. 

N.  Y.,  Buffalo — Gilford  Mfg.  Co.  plans  three-story  brick 
addition.     Estimated  cost,  $17,000. 


BT.  jr.,  Cohoes — John  Garside  &  Co.  plans  plant.  Estimated 
cost,  $10,000. 

N.  Y.,  Niagara  Falls — E.  I.  Du  Pont  de  Nemours  Powder  Co 
has  asked  for  permit  to  build  plant. 

N.  Y.,  Syracuse — H.  H.  Franklin  Mfg.  Co.  plans  additions 
to  plant.    Estimated  cost,  $500,000. 

N.  Y.,  Warren — U.  G.  Lyons,  Pres.  of  Conewango  Refining 
Co.,  has  secured  40  acres  of  land  in  North  Warren  and  will 
build  a  refining  plant. 

Penn.,  Norristown — Bids  will  soon  be  received  by  Peuckert 
&  Wunder,  Arch.,  310  Chestnut  St.,  Philadelphia,  for  bottling 
house  for  Adam  Scheidt  Brewing  Co.    Estimated  cost,  $50,000. 

Penn.,  Philadelphia — Bids  will  soon  be  received  by  Sauer 
&  Hahn,  Arch.,  1112  Chestnut  St.,  for  four-story  54xl00-ft 
factory  for  M.  Rice  &  Co.    Noted  Oct.  28. 

Penn.,  Wilkes-Barre — Henry  A.  Maier,  Arch.,  Coal  Exchange 
Bldg.,  prepared  plans  for  five-story,  52xl20-ft.  brick  building 
for  R.  S.  Williams,  124  East  Market  St.  Building  leased  by 
Planters  Nut  &  Chocolate  Co.,  79  East  Northampton  St. 

Md.,  Baltimore — Plans  prepared  for  cold-storage  plant  for 
Maryland  Cold  Storage  Co. 

Md.,  Baltimore — Leon  Rosst,  1902  Eutaw  PI  ,  Vice-Pres 
Spanish-American  Trading  Co.  purchased  Mt.  Vernon  Brewery 
and  will  improve  plant  for  guncotton  factory. 

W-  Va.,  Huntington — C.  D.  Cooley  Co.,  Arch.,  Century  Bldg., 
Pittsburgh,  preparing  plans  for  three-story  lOOxlOO-ft.  ice 
cream  factory  for  J.  L.  Wilson.    Estimated  cost,  $100,000. 

iBn^enY!!?  Wheeling— United  States  Stamping  Co.  will  build 

150xl60-ft.  addition. 

N.  C,  Wilmington — Hilton  Compress  and  Warehouse  Co 
will  build  compress  and  warehouse.    Estimated  cost,  $50,000. 

Ohio,  Ashtabula — Plans  prepared  and  bids  being  received 
for  factory  for  Cleveland  Ford  Tire  Co.    Noted  Oct.  21. 

Ohio,  Canal  Dover — Dover  By-Product  Coke  Co.  will  soon 
start  work  on  20-ton  coke  plant  in  yards  of  Penn  Iron  and 
Coal  Co. 

Ohio,  Hamilton — Huss  Furniture  Co.  Hamilton,  formerly 
Huss  Bros.  Mfg.  Co.,  Cincinnati,  will  build  factory. 

Ohio,  Lima — Lima  Brick  and  Tile  Co.,  Taft  Ave.,  increased 
capital  from  $30,000  to  $50,000  and  will  enlarge  plant. 

Ohio,  Massillon — (Columbus  Heights) — Central  Steel  Co. 
contemplates  mill. 

Ohio.  Reading — Tubular  Steel  Products  Co.  contemplates 

steel  plant  on  Reading  Rd. 

Ohio,  Toledo — Plans  being  prepared  by  Devore  &  McGorm- 
ley,  Arch.,  304  Nasby  Bldg.,  for  three-story  laundry  building 
for  Bancroft  Realty  Co.     Estimated  cost,  $54,000. 

Ohio,  Toledo — Preliminary  plans  being  prepared  by  Mills 
Rhines,  Bellman  &  Nordhoff  for  factory  on  Smead  and  Lincoln 
Ave.  for  Doehler  Die  Castings  Co. 

.Ohio,  Toledo — Electric  Auto  Lite  Co.  plans  addition.  Esti- 
mated cost,  $100,000. 

Ohio,  Youngstown — Briar  Hill  Steel  Co.  will  build  two 
open-hearth  steel  furnaces.     Estimated  cost,  $500,000. 

Ind.,  Anderson — Pierce  Speed  Controller  Co.  plans  factory 
at  Ninth  St.  and  Central  Ave. 

Ind.,  Kokomo — Apperson  Bros.  Automobile  Co.  will  build 
151x344-ft.  factory. 

Mich.,  Buchanan — E.  B.  Clark,  Pres.  Celfor  Tool  Co.,  and 
Buchanan  Electric  Steel  Co.  contemplates  136x300-ft.  addition 
to  plant. 

111.,  Chicago — Burt  Baker  plans  one-story  brick  warehouse 
on  South  Green  St.  F.  O.  DeMoney,  Arch.  Estimated  cost, 
$  1 0,OOO. 

111.,  Chicago — Chalmers  Motor  Co.  will  build  a  five-story 
addition.  A.  S.  Alachuler,  Arch.,  28  East  Jackson  Blvd.  Esti- 
mated cost,  $20,000. 

III.,  Chicago — Conella  Bakery  Co.  plans  two-story  bakery 
at  2006  West  Erie  St.  W.  H.  Jruyn,  Jr.,  Arch.  Estimated  cost 
$30,000. 

111.,  Chicago — Plans  being  prepared  by  A.  S.  Alschuler,  28 
East  Jackson  Blvd.,  Arch.,  for  two-story,  177xl93-ft.  factory 
for  the  Hump  Hairpin  Co.  Estimated  cost,  $150,000.  Noted 
Sept.  30. 

111.,  Chicago — Selta  Star  Electric  Co.  will  build  one-story 
brick  factory  at  2433  Fulton  St.  R.  G.  Pierce,  10  South 
LaSalle  St.,  Arch.    Estimated  cost,  $16,000. 

111.,  Chicago — C.  Teich  plans  three-storv  factory  at  1821 
Berteau  Ave.     K.  M.  Vitthum,  Arch.     Estimated  cost,  $40,000. 

111.,  Chicago — Union  Petroleum  Co.  plans  two-story  build- 
ing on  43d  St.    Estimated  cost,  $150,000. 

111.,  Peoria — Plans  being  prepared  by  Hotchkiss  &  Harris, 
Arch.,  Herald-Transcript  Bldg.,  for  60xlS0-ft.  factory  for 
Chic  Apron  Co.,  215  South  Adams  St.    Noted  Oct.  2S. 

Minn.,  South  St.  Paul — Armour  &  Co.  plans  packing  plant. 

Mont.,  Great  Falls — Kurt  Grundwal  of  the  Holly  Sugar 
Co.,  Denver,  Colo.,  will  build  beet  sugar  factory. 

Mo.,  St.  Louis — G.  A.  Von  Brocht  purchased  plant  of  Austin 
Candy  Co.  and  will  improve  and  install  new  machinery.  Es- 
timated cost,  $100,000. 

Mo.,  St  Louis — (South  St.  Louis) — Monsanto  Chemical 
Works  will  soon  build  addition  on  Lafayette  Ave.  Estimated 
cost,  $60,000. 

Tex.,  San  Antonio — (Official) — Bids  will  be  received  until 
Dec.  1  for  enlarging  plant  of  Dixie  Oil  and  Refining  Co. 
Estimated  cost,  $40,000.     Noted  Oct.  21. 

Okla.,  Sand  Springs — Charles  Page  is  interested  in  forma, 
tion  of  company  to  build  cotton  mill.    Estimated  cost,  $500,000. 

Colo.,  Denver — Press  reports  state  that  Austin  Daly  Co 
plans  addition  and  will  install  machinery.  Estimated  cost, 
$100,000. 
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Colo.,  Denver — Colorado  Packing  and  Provision  Co.  con- 
template building-  plant.     Estimated  cost,  $350,000. 

Out.,  Cache  Bay — George  Gordon  &  Co.  will  rebuild  sawmill 
recently  destroyed  by  fire.    Estimated  cost,  $75,000. 

Out.,  Toronto — George  H.  Gooderham  plans  garage  on  Uni- 
versity Ave.,  Toronto.     Estimated  cost,  $30,000. 

B.  C,  Vancouver — B.  T.  Bishop  will  build  machine  shop  on 
Granville  St.    Estimated  cost,  $25,000. 

Bide    In    and    Contracts  Awarded 

Mass.,  Boston — Contract  awarded  to  FRED  T.  LEY  CO.. 
INC.,  for  four-story  60x200-ft.  factory  for  King  Estate. 

Mass.,  Brookline — Colonial  Realty  Trust.  Co.  has  awarded 
contract  to  BOYD  &  BERRY,  11  Crampian  Way,  for  one  story, 
114xll6-ft.   garage.     Estimated   cost,  $2S,000. 

Conn.,  Bristol — Contract  awarded  to  LEVERING  &  GAR- 
RIGUES  CO.  for  rolling  mill  for  Bristol  Brass  Co.  Noted 
Oct.  21. 

Conn.,  Waterbury — Waterbury  Parrell  Foundry  &  Machine 
Co.  awarded  contract  to  H.  WALES  LINES  CO.,  Meriden,  for 
two-story,  75xl50-ft.  mill  building.     Noted  Oct.  28. 

IV.  Y.  Binghamton — Ansco  Co.  awarded  contract  to  JOHN  L. 
LEWIS  CO.,  for  four-story  brick  factory.  Estimated  cost, 
$20,000. 

N.  Y.,  Buffalo — (Official) — Automatic  Transportation  Co., 
Main  St.,  Buffalo,  awarded  contract  for  53x146  ft.  warehouse 
and  blacksmith  shop  to  TURNER  CONSTRUCTION  CO.,  11 
Broadway,  N.  Y. 

N.  Y.,  Buffalo — (Official) — Contract  for  four-story,  Slxl06 
ft.  warehouse  and  show  room  for  Robertson  Cataract  Electric 
Co.^awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broadway, 

If.  Y.,  Niagara  Falls — (Official) — Carborundum  Co.  awarded 
contract  to  TURNER  CONSTRUCTION  CO.,  11  Broadway, 
N.  Y.,  for  two-story,  80x144  ft.  addition  to  kiln  building. 

N.  J.,  Camden — New  Fork  Shipbuilding  Co.  awarded  con- 
tract to  DOYLE  &  CO.,  1519  Sanson  St.,  Philadelphia,  for  one- 
story,  80x200-ft.  warehouse. 

N.  J.,  Camden — Contract  awarded  to  GEORGE  KOSSLER 
CONTRACTING  CO.,  Drexel  Bldg.,  Philadelphia,  for  factory 
and  warehouse  for  Eavenson  &  Levering. 

Penn.,  Meadville — Contract  for  rebuilding  Erie  freight 
house  awarded  to  W.  K.  BYHAM. 

Penn.,  Reading- — D.  H.  Delp  &  Co.  awarded  contract  to 
CHARLES  H.  SCHLEGEL,  Reading,  for  four-story  brick  and 
terra-cotta  warehouse. 

Ohio,  Akron — Firestone  Tire  and  Rubber  Co.  has  awarded 
contract  for  five-story,  100x125  ft.  addition  to  HUNKIN  CON- 
KEY  CONSTRUCTION  CO.,  Cleveland. 

Ohio,  Akron — Goodyear  Tire  and  Rubber  Co.  awarded  con- 
tract for  two  six-story  buildings  to  HUNKIN  CONKEY  CON- 
STRUCTION CO.,  320  Cuyahoga  Bldg.,  Cleveland.  Estimated 
cost,  $600,000. 

Ohio,  Carthage — (Cincinnati  post  office) — Polleck  Steel 
Co.  awarded  contract  to  M.  MARCUS  BUILDING  CO  .  for  125x 
128  ft.  addition.    Noted  Oct.  28. 

,t  °.Mo'  Cleveland— Parish  &  Bingham  Co.,  West  106th  and 
Madison  Ave.,  awarded  contract  to  W.  I.  THOMPSON  &  SON 
CO.,  6110  Euclid  Ave.,  Cleveland,  for  addition.    Noted  Oct.  14. 

c<TJ?l,,T0*^1xTy.^1?.nd^;Contract  awarded  to  McCLINTIC  MAR- 
SHALL CONSTRUCTION  CO.,  Pittsburgh,  Penn.,  for  factory 
buildings  for  Van  Dorn  &  Dutton  Co.  Estimated  cost,  $90  000 
Noted  Oct.  7.  ' 

Ohio,  Salem — Harris  Bros,  awarded  contract  to  M.  E  FARR 
for  40x150  ft.  plant  on  West  Main  St. 

to  ellswop!^  awarded  contract  for  Plant 

Ind.,  Evansyille — Hercules  Co.  awarded  contract  for  fac- 
tory to  CALDWELL  &  MARSHALL,  Columbus,  Ind. 

Ind.,  Ft.  Wayne — Ft.  Wayne  Electric  Works  of  General 
lUectric  Co.  awarded  contract  to  A.  T.  BENTLEY  &  SON 
for  factory.  ^ 

Mich.,  Grand  Haven — Amazon   Knitting  Co.   has  awarded 
contract  for  factory  to  BUCK  &  MULLEN,  Muskegon. 

Mich.,  Sturgis — Sturgis  Steel  Go-Cart  Co.  awarded  con- 
tract for  two-story,  61x85  ft.  factory  to  WILLIAM  A.  CAVIN. 

III.,  Chicago — Gruyton  &  Cumper  Mfg.  Co.  awarded  con- 
tract for  one-story  factory  at  4449  Fillmore  Ave.  to  SCHMIDT 
BROS.  CONSTRUCTION  CO.     Estimated  cost,  $10,000 

Mo.,  St.  Louis — Ford  Motor  Car  Co.  awarded  contract  tr. 
CHAPLINE  CONSTRUCTION  CO.  for  five-story  assembling 
plant.     Estimated  cost,  $300,000.     Noted  Sept.  23.  cls&ernDnn& 

Utah,  Ogden— Ogden,  Logan  &  Idaho  Railway  Co  awarded 
contract  to  C.  F.  DINSMORE  for  car  barns  and  repair  shoos 
to  UTAH  CONSTRUCTION  CO.   for  freight   terminal  Est! 
mated  cost,  $125,000.     Noted  under  Logan,  Utah,  Oct  28. 

nr  ^asi'.'  Xamas — Contract    awarded    to    CROWN- WILL  AM 
fk^f  ffAFER,  CO-,  Pittock  Bld^-  Portland,  for  three-story 
M    l         remforced-concrete  mill  by  the  Van  Sant-Houghton 
Co.,  San  Francisco.    Estimated  cost,  $35,000.  6 

„   Wash.,  SeattIe — Contract  for  eight-story  building  for  Times 
Publishing  Co.  awarded  to  A.  W    QUIST  &  CO     Hoe-e  Rld^ 
Seattle,  at  $225,985.    Noted  Aug.  5.  "       S  Mg' 

?ali.f^  San  f^dro — American  Trona  Co.  awarded  contract 
to  LLEWELLYN  IRON  WORKS  for  furnishing  and  lectins 
the  structural  steel  for  a  number  of  buildings.  Noted  Sept 
30  under  Los  Angeles,  Calif.  s>euc. 

r.  °,nt"  Chatham — Dominion  Sugar  Co.,  Wallacebure-  win 
$lU,O00,0roeo       y   at    Shatham    by  labor.     Estimated  qost! 


°™,t-V,  Port  s*an,ey — Port   Stanley   Railway  Commissioner 
MAN^sSrat  $O2r7,0r0a01Way  Sh°PS  and  Car  barnS  t0  HAY" 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Conn.,  Greenwich — Post  Office — Bids  will  be  received  by 
James  R.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
Greenwich         UntU  3  P'm"  De°'  10'  f0r  U-  S-  post  offlce  at 

Ni  Y*'  V*A  1,°**eu  Bowling  Alleys— Bids  will  be  received 
at  office  of  Quartermaster  until  10  a.m.,  Dec.  2,  for  two  bowl- 
ing alleys  at  Ft.  Totten.     (See  adv.) 

nt  ?i„Y-  ¥*■  H-  G  Wright— Building— Bids  will  be  received 
at  office  of  Constructing  Quartermaster  until  9  a.m.,  Nov  26 
for  constructing  double  set  officers'  quarters. 
tt  aenn-'  I*hila«>lphia— Dredging— Bids  will  be  received  at 
U.  S.  Engineer  Office,  Philadelphia,  until  noon,  Nov.  22,  for 
npelf  w?/n  Delaware  River  on  Bellevue,  Cherry  Island  and 
Deep  Water  Point  light  house  ranges.    Noted  Sept.  9. 

Md.,  Indian  Head— Building— Bids  will  be  received  by  H. 
K    Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dent 

aTa™f  °'  C-  untii  11  am-  Nov-  6'  for  magazine  building 
at  naval  proving  ground. 

D.  p.,  Washington — Roller  Casings,  etc. — Bids  will  be 
untnVNovbyifiF>C-  ?°SSS,Gen  Pur.  Officer,  Panama  Canal! 
nnciiJw  v-  '  f,?r  furnishjng  four  boring  plates,  two  roller 
casings,  four  roller  cages,  four  roller  bearing  sleeves,  etc. 

WoTS?  Norfolk— Dredging— Bids  will  be  received  by  H.  R. 
Stanford    Ch.    of  Bureau   of   Yards  and   Docks,   Navy  Dept 
Norfolk        '  UntU  U  a  m-'  N°V-  27'  for  dredging  at  navy 

TTnPi^V^ffi"*1*™^,- DTedfing— Bids  win  be  received  at  U.  S. 
fnnc\rveL?dffiHarborVeland'  ""^  n°°n'  N°V-  26'  f°r 

a*  Jffi^i  !Tft'TBlis?_^nn!x  t0  Hospital— Bids  will  be  received 
at  office  of  Depot,  Quartermaster,  El  Paso,  until  11  a.m.,  Nov 
11,  for  rear  annex  to  hospital  at  Ft.  Bliss.     (See  adv.) 

Tex.,  Ft.  Sam  Houston — Water  Distributing  System — Bids 
S?™  u  re?elved  at  office  of  Constructing  Quartermaster,  Ft. 
SfJ?  Houston,  until  11  a.m.,  Nov.  18,  for  constructing  Water 
distributing  system. 

V,„„N-  M.,  Carlsbad— Pipe  Line  Extension— No  bids  were 
received  by  U.  S.  Reclamation  Service,  Carlsbad,  for  Dark 
Canyon  pipe  line  extension  of  the  Carlsbad  project,  about  two 
miles   south   of  Carlsbad.     Noted   Oct.    7.  "-"""i-  ™« 

AVash.,  Meadow  Creek— Clearing— Bids  will  be  received  at 
office  of  U.  S.  Reclamation,  Meadow  Creek,  until  2  pm  Dec 
1,  tor  clearing  reservoir  site  at  Lake  Keechelus. 

Panama— Metal  Supplies— Bids  will  be  received  by  Major  F 
t-i°?Po'nGen-  PxHr-  °fflcer.  Panama  Canal,  Washington,  D.  C, 
until  10.30  a.m.,  Nov.  10,  for  furnishing  metal  supplies. 

Pana"»a— Miscellaneous  Supplies— Bids  will  be  received  bv 
Major  F.  C.  Boggs,  Gen.  Pur.  Officer  of  Panama  Canal,  Wash- 
ington, D.  C  until  10.30  a.m.,  Nov.  17,  for  furnishing  miscel- 
laneous supplies. 

„o,^awaiV  Pea?J  Harbor— Building— Bids  will  be  received  at 
naval  station  Pearl  Harbor,  and  at  Bureau  of  Yards  and 
Docks  Navy  Department,  Washington,  D.  C,  until  11  a  m 
Nov.  27,  for  one  reinf orced-concrete  power  house,  one  rein- 
torced-concrete  operating  building  and  one  wooden  double 
quarters  at  Pearl  Harbor.  e 


Bids  In  and  Contracts  Awarded 

N.  H.,  Concord — Post  Office — Contract  for  post  office  at 
Concord  awarded  to  JAMES  MILES  &  SON  CO  Worcester 
Mass.,  at  $42,987.  el' 
Mass.,  Boston — Building — Bids  were  received  by  James  A 
Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington' 
D.  C,  for  appraisers'  stores,  Boston,  for  construction  complete' 
as  follows:  Norcross  Bros.  Co.,  Worcester,  $635,000-  George 
Pia.£e£>L'on,g'  Worcester,  $617,800;  P.  J.  Carlin  Construction  Co., 
1123  Broadway,  New  York,  N.  Y.,  $611,000.     Noted  Oct.  21. 

Mass.,  Boston — Flooring — All  bids  received  Oct  16  for 
reinforced-concrete  floor  in  pattern  shop,  Building  42  U  S 
Navy  Yard,  rejected.  Work  will  be  done  by  yard  '  labor' 
Noted  Sept.  30  and  Oct.  28.  ' 

Conn.,  Naugatuck — Post  Office — Contract  for  U  S  post 
office  at  Naugatuck  awarded  to  W.  H.  FISSELL  &  CO..  New 
York,  N.  Y.,  at  $50,400.     Noted  Oct.  21. 

Penn.,  Monongahela — Post  Office — Bids  were  received  Oct 
27  for  U.  S.  post  office  at  Monongahela  as  follows:  James 
Devault,  Canton,  Ohio,  $44,200;  W.  H.  Batson,  Moundsville  W 
Va.,  $44,700;  J.  S.  Rogers  Co.,  Moorestown,  N  J  $46'999 
Noted  Sept.  23. 

Md.,  Baltimore — Building — Contracts  for  constructing  U  S 
Immigration  Station,  Baltimore,  awarded  as  follows-  Gen- 
eral construction,  WILLIAM  DALL  CO.,  Cleveland  Ohio  at 
$269,68S;  wharf,  NORCROSS  BROS.  CO.,  Worcester  Mass'  at 
$6,000;  elevators,  STANDARD  PLUNGER  ELEVATOR  CO 
Worcester,  Mass.,  at  $10,950.     Noted  Sept.  9. 

D.  C,  Washington — Building — Bids  were  received  Oct  '5 
for  truck  house  on  New  Jersey  Ave.  between   D  and  E  St 
N.  W.,  as  follows:    George  E.  Wyne,  $34,950;  Skinner  &  Gar- 
rett, $33,929;  W.  E.  Mooney,  $34,653. 

D.  C,  Washington — Paving — Contracts  for  paving-  awarded 
to  CRANFORD  PAVING  CO.,  Washington,  for  Q  St.  bridge  and 
to  WASHINGTON  ASPHALT  BLOCK  AND  TILE  CO  Wash- 
ington, for  12th  and  14th  St.,  S.  E.    Noted  Oct.  7  and'28. 

Va.,   Norfolk — Barracks — Contract   for   brick    marine  bar- 
racks building  at  navy  yard  awarded  to  P.  F.  GORMLEY  CO 
Washington,  D.  C,  at  $193,926.    Noted  Aug.  26  and  Sept.  30.  " 

Ind.,  Newcastle — Post  Office — Bids  were  received  Oct  27 
for  post  office  at  Newcastle,  (a)  limestone,  (b)  sandstone 
as  !ol'ows:  Charles  W.  Gindele  Co.,  Chicago,  111.,  (a)  $53  500: 
J.  S.  Rogers  Co  Moorestown  N.  J.,  (a)  $52,999,  (b)  $561000 ;' 
R.  P.  Farnsworth  &  Co.,  (a)  $36,856.    Noted  Sept.  23 
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Ind.,  Seymour — Post  Offiice — Bids  were  received  Oct.  30  for 
post  office  at  Seymour  (a)  limestone,  (b)  sandstone,  as  fol- 
lows: Callahan-Mandl  Co.,  Chicago,  111.,  (a)  $47,700,  (b) 
$50,000;  George  W.  Stiles  Construction  Co.,  Chicago,  111.,  (a) 
$49,600;  J.  Fred  Beggs,  Scottsburg,  (a)  $49,500,  (b)  $49,600. 
Noted  Sept.  23. 

S.  !>..  Newell — Pipe — Contract  for  constructing  3,285  lin. 
ft.  of  60-in.  and  450  lin.  ft.  of  24-in.  continuous  wood  stave 
pipe  for  Belle  Four'che  Project  awarded  to  PACIFIC  TANK 
AND  PIPE  CO.,  San  Francisco,  Calif.,  at  $12,454.    Noted  Sept.  2. 

Mont.,  Malta — Reclamation — Contracts  for  reclamation 
work  at  Nelson  Reservoir,  South  Canal,  Milk  River  Irrigation 
Project,  awarded  as  follows:  Building  structures  to  JUR- 
GENS,  BOOTH  &  CO.,  Glasgow,  at  $34,081;  earthwork  and 
structures  on  Bowboin  Canal,  first  unit,  schedule  1  and  2,  to 
JAMES  O'CONNOR,  Saco,  at  $18,618;  schedule  3  and  4,  to 
JURGENS,  BOOTH  &  CO.,  Glasgow. 

Mo.,  Kirksville — Post  Office — Bids  were  received  Oct.  28 
for  post  office  at  Kirksville  as  follows:  W.  S.  King,  Lonoke, 
Ark.,  $28,850;  Charles  Wertz  Sons.,  Des  Moines,  Iowa,  $25,213; 
Mayben  &  Freuchtel,  Gadsden,  Ala.,  $29,730.    Noted  Sept.  23. 

Okla.,  Ardmore — Post  Office — Contract  for  post  office  at 
Ardmore  awarded  to  G.  W.  STILES  CONSTRUCTION  CO.,  Chi- 
cago, 111.,  at  $129,200. 

Colo.,  Montrose — Canal  "Work — Bids  were  received  Oct.  20 
for  about  11  miles  of  Ironstone  Canal,  Uncompahgre  "Valley 
Project,  as  follows:  Mendenhall,  Bird  &  Co.,  Springvale, 
Utah,  Items  1  and  4,  $12,455;  7  to  10,  $17,551;  13  to  16,  $9,165; 
19  to  22,  $7,957;  25  to  28,  $6,878;  C.  B.  Sherwood,  Rocky  Ford, 
Colo.,  items  17  and  18,  $5,775;  23  and  24,  $5,742;  29  and  30, 
$5,164.    Noted  Sept.  30. 


CANALS,   DITCHES   AND  IRRIGATION 
Proposed  Work 

Miss.,  Clarksdale — Ditches — Bids  being  received  by  A.  L. 
Dabney,  Engr.,  Porter  Bldg.,  Memphis,  Tenn.,  for  40,000  yd. 
ditches  in  Yazoo  Yelta  near  Clarksdale. 

La.,  Abbeville — Drainage — Citizens  of  Vermilion  parish  will 
vote  on  $200,000  bonds  for  drainage  in  Eighth  Ward. 

La.,  Estherwood — Drainage — Citizens  voted  $38,000  bonds 
for  drainage. 

111.,  Cairo — (Official) — Drainage — Dog-Tooth  Bend  Drain- 
age and  Levee  District  in  Alexander  County  will  be  organized 
for  drainage  and  levee  purposes.  C.  A.  Patier,  Pres.  of  New 
York  Mercantile  Co.,  Cairo,  Chn.  of  Comn.  Oldfield  &  Brady 
Co.,  Cairo,  Engr. 

111.,  Cairo — Drainage — J.  Berthe,  Engr.,  Charleston,  filed 
plans  for  drainage  work  in  Mississippi  County  Drainage  Dis- 
trict No.  31.     Estimated  cost,  $30,000. 

Tex.,  Dallas — Drainage — Commissioners'  Court  of  Dallas 
County  contemplates  drainage  district  in  valley  of  Trinity 
River  near  Wilmer. 

Wash.,  North  Yakima — Irrigation — Bids  will  be  received, 
according  to  press  reports,  for  improvements  to  irrigation 
system  of  Union  Gap  Irrigation  District  of  Yakima  County. 
C.  E.  Udell,  Secy. 

Wash.,  Spokane — Drainage — Sawyer  Bros.,  Spokane,  pre- 
pared plans  for  drainage  in  Hoodoo  Valley  in  Bonner  County, 
about  14  miles. 

Ore.,  Marshfield — Drainage — E.  L.  Robinson,  Marshfield, 
retained  by  residents  of  Ten  Mile  District  to  prepare  plans 
for  drainage  system.     Estimated  cost,  $15,000. 

Ore.,  Salem — Reclamation — Survey  being  made  for  reclama- 
tion district  in  French  Prairie. 

Calif.,  Lindsay — Irrigation — Voters  of  Strathmore-Lindslay 
Irrigation  District  voted  in  favor  of  forming  an  irrigation 
district.  Estimated  cost,  $1,600,000.  John  Burr,  Charles  K. 
Towt  and  others  interested.    Noted  Aug.  26. 

Calif.,  Marysville — Ditches — Hallwood  Irrigation  Co.  will 
build  drainage  ditches. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Albany — Barge  Canal  Work — Eastover  Construction 
Co.,  at  $3S,534,  low  bidder  for  state  canal  work  on  Canisteo 
River  near  Hornell. 

N.  Y.,  Albany — Barge  Canal  Work — E.  Brown  Baker,  Her- 
kimer, at  $7,600,  and  State  Highway  Construction  Co.,  Inc., 
Mohawk,  at  $6,640  bid  on  state  canal  work  on  Mohawk  River 
and  West  Canada  Creek  at  Herkimer.    Bids  opened  Oct.  19. 

N.  Y.,  Albany — (Official) — Barge  Canal  Work — Contracts 
awarded  by  W.  W.  Wotherspoon,  Supt.  of  Pub.  Wks.,  for  Ter- 
minal Contracts  No.  20  and  50:  WALSH  CONSTRUCTION 
CO.,  Davenport,  Iowa,  $419,659  for  No.  20  and  to  RHODY  & 
CLAWSON,  Albion,  N.  Y.,  at  $967  for  No.  50.    Noted  Sept.  30. 

N.  J.,  Trenton — Dredging — Contract  for  dredging  first  sec- 
tion of  Inland  Waterway  connecting  Barnegat  Bav  with  Man- 
asquan  River  awarded  to  D.  X.  SHUBIN,  at  $0,998  per  cu.yd. 
Noted  Oct.  14. 

Tenn.,  Selmer — Drainage — Contract  awarded  to  P.  H. 
THRASHER,  Selmer,  by  Hurricane  Creek  Drainage  District 
Commissioners  for  drainage  work. 

Minn.,  Blue  Earth — Ditches — (Official) — Contracts  awarded 
to  CARL  C.  KNUDSEN,  Blue  Earth,  at  $57,200  for  fill  work, 
and  to  MULGREW  &  SONS  CO.,  Dubuque,  Iowa,  at  $5,498 
for  open  ditch  for  Judicial  Ditch  No.  9,  and  to  PAUL  PAUL- 
SEN, Carroll,  Iowa,  at  $26,956  for  Judicial  Ditch  No.  10.  Noted 
Oct.  7. 

Wyo.,  Rock  Springs — Canal — Contract  awarded  to  JOHN 
BUNNING  for  overflow  canal. 

Calif.,  Modesto — (Official) — Irrigation — Contracts  awarded 
to  C.  W.  RICHARDS,  Oakdale,  at  $33,539  for  No.  1;  BARRETT 
&  HILP,  San  Francisco,  at  $6,209  for  No.  2,  and  PEART 
BROS.,  La  Grange,  at  $2,500  for  No.  3  for  irrigation  work  in 
Modesto  Irrigation  District.     Noted  Oct.  14. 


MISCELLANEOUS 

Proposed  Work 

N.  Y.,  New  Hampton — Relayer  Rail — Bids  will  be  received 
by  Katharine  B.  Davis,  Comn.  of  Correction,  Municipal  Bldg., 
New  York,  N.  Y.,  until  Nov.  9,  for  80  gross  tons  relayer  rail  at 
New  Hampton  Farms,  New  Hampton. 

N,  Y.,  New  York- — (Borough  of  Bronx) — Subway — Form  of 
contract  has  been  submitted  to  Public  Service  Commission  of 
First  District  by  Interborough  Rapid  Transit  Co.  for  Section 
No.  2,  Route  Nos.  19  and  22,  part  of  Southern  Blvd.  and  West- 
chester Ave.  branch  of  Lexington  Ave.  subway. 

N.    Y.,    New    York — (Borough    of    Brooklyn)  — (Official) — 

Station  Finish — Bids  will  be  received  by  Public  Service  Com- 
mission of  First  District,  154  Nassau  St.,  New  York,  N.  Y. 
(Borough  of  Manhattan),  until  12:15  p.m.,  Nov.  5,  for  construct- 
ing station  finish  for  11  stations  on  Broadway-Fourth  Ave. 
Rapid  Transit  R.R. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official- 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Municipal  Bldg.,  New  York,  until  2  p.m.,  Nov.  12,  for  furnish- 
ing and  delivering  5,000  bags  of  Portland  cement. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Tracks 
— Bids  will  be  received  by  Public  Service  Commission  of 
First  District,  154  Nassau  St.,  New  York,  N.  Y.  (Borough  of 
Manhattan),  until  12.15  p.m.,  Nov.  12,  for  installation  of  tracks 
for  a  portion  of  Steinway  Tunnel  Rapid  Transit  R.R. 

Md.,  Cumberland — (Official) — Fire-Alarm  System — We  have 
been  informed  that  plans  to  improve  fire-alarm  system  have 
been  abandoned  for  the  present.    Noted  Oct.  14. 

Ohio,  Newark — Subways — Baltimore  and  Ohio  Railroad  Co. 
approved  plans  for  subways  under  tracks.  Work  will  start 
Apr.  1.    F.  L.  Stuart,  Baltimore,  Md.,  Ch.  Engr. 

111.,  Cairo — (Official) — Levee  Repair.  Bids  will  be  received 
until  noon,  Nov.  10,  by  Rivers  and  Lakes  Commission  of 
Illinois  for  levee  repairs  in  Cairo.    Arthur  W.  Charles,  Chn. 

(See  adv.) 

Kan.,  Arkansas  City — Pipe  Line — Lesh  Pipe  Line  Co.  being 
organized  to  build  4-in.  pipe  line  from  oil  fields.  Estimated 
cost,  $25,000. 

Kan.,  Coffeyville — Pipe  Line — Citizens  will  build  16  miles 
pipe  line  from  oil  field.    Estimated  cost,  $25,000. 

Neb.,  Lincoln — Levee — State  Irrigation  Board  contemplates 

levee  system  on  Nemaha  River  at  Missouri  River. 

Mo.,  Kansas  City — Wall — Board  of  Park  Commissioners 
contemplates  wall  in  Slope  Park.    Estimated  cost,  $25,000. 

Mo.,  St.  Joseph — Speedway — Press  reports  state  two-mile 
speedway  will  be  constructed  at  Lake  Contrary.  John  Prince, 
interested.    Estimated  cost,  $2,000,000. 

Mo.,  St.  Louis — Flood  Prevention — Board  of  Public  Works 
contemplates  elimination  of  River  des  Peres  as  flood  menace. 
Estimated  cost,  $6,000,000.     Noted  Sept.  9. 

Tex.,  Beaumont — (Official) — Machinery  and  Pier — Bids  will 
be  received  until  noon,  Nov.  15,  by  J.  G.  Sutton,  Secy.  Wharf 
and  Dock  Commission  for  quay  walls,  trans-shipment  shed 
and  freight-handling  machinery.    Noted  Oct.  21. 

Okla.,  Bartlesville — Park  Improvements — Citizens  voted 
$45,000  bonds  for  park  improvements. 

Calif.,  Hermosa  Beach — Bath  House — Election  will  soon 
be  held  to  vote  on  $40,000  bonds  for  bath  house. 

Calif.,  MeKittrick — Pipe  Line — General  Petroleum  Co.  will 
build  6-in.  pipe  line  from  Bear  Creek  to  Lost  Hills,  about  30 
miles. 

B.  C,  Vietoria — Baths — Victoria  and  Island  Development 
Association,  Board  of  Trade  Bldg.,  has  had  plans  prepared  for 
salt  water  baths  on  Dougals  St.    Estimated  cost,  $75,000. 

Bids  In  and  Contracts  Awarded 

Conn.,  New  Haven — Coal  Pocket — F.  A.  &  D.  R.  Ailing  has 

awarded  contract  for  coal  pocket  on  Water  St.  to  GUARAN- 
TEE CONSTRUCTION  CO.,  140  Cedar  St.  Estimated  cost, 
$13,000. 

N.  .1.,  Deal  Beach — Bulkhead — Frank  R.  Stoneall,  at  $13,885, 

low  bidder  for  concrete  bulkhead. 

Penn.,  Philadelphia — (Official) — Superstructures — McClintic- 

Marshall  Co.,  Philadelphia,  at  $1,455,000  and  $261,400,  low 
bidder  for  superstructures  for  elevated  railway  in  sections 
from  Girard  Ave.  to  Unity  St.,  Frankford,  and  south  of  Girard 
Ave.  to  Callowhill  St.,  respectively.    Noted  Sept.  30. 

Ohio,  Cincinnati — (Official) — Steel  Tanks — Contract  awarded 
to  FERRO  CONCRETE  CONSTRUCTION  CO.,  Richmond  and 
Harriet  St.,  Cincinnati,  for  steel  tanks  for  Moore  Oil  Co. 
Noted  Oct.  21. 

Minn.,  Montevideo — Bulkhead — Contract  awarded  to  MAR- 
SHALL CEMENT  AND  SIDEWALK  CO.,  by  County  Commis- 
sioners for  15,305  ft.  of  concrete  bulkhead. 

Mo.,  Butler — Levees — Contract  awarded  to  A.  BENNEMA, 
Chicago,  111.,  for  levees  along  Marais  des  Cygnes  River,  about 
ten  miles. 

Calif.,  San  Francisco — Esplanade — C.  Lamburth,  at  $49,900, 
low  bidder  for  beach  esplanade.    Noted  Oct.  7. 

Calif.,  San  Francisco — Steamer — Contract  awarded  to 
UNION  IRON  WORKS,  at  $750,000,  by  Hind,  Rolph  &  Co.  for 
410-ft.  steamer. 

Calif.,  San  Francisco — Vessel — Contract  awarded  by  Mat- 
son  Navigation  Co.  to  UNION  IRON  WORKS,  at  $1,000,000, 
for  freight  and  passenger  vessel. 

Calif.,  San  Francisco — Vessel — Contract  awarded  by  Stand- 
ard Oil  Co.  to  UNION  IRON  WORKS,  at  $980,000,  for  oil  tank 
vessel  of  14,000  tons. 
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BUILDINGS 

Proposed  Work 

Mass.,  Boston— Plans  prepared  by  John  C.  Spofford  Mac- 
Naughton  &  Robinson,  Arch.,  Boston,  for  riding  hall  for  Nor- 
wich University.    Estimated  cost,  $40,000. 

Mass.,  Boston— Union  Rescue  Mission  will  build  two-story 
$45.000.S   °n  llear   Tremont    St-      Estimated  cost, 

ens?"  PL^lt^fo^forZfpfti?"1'^  by  Edward  F"  Stev" 

high  school.    Estimated  cost,  $100,000.    Noted  Aug.  12  and  26.' 

Mass.,  Springfield— Preliminary  plans  being-  prepared  bv 
Noted^p?  16         •  ArCh"  f°r  addit'on  t0  Howard  St  school 

.."r-  ^°£cefle£-  Plan?  belnS"  prepared  by  Puller  &  De- 
lano Co.,  Arch.,  44  Front  St.,  for  contagious  hospital  building. 

^  ?/*  ^  p™vj(Ie"c«- Press  reports  state  that  new  hotel  will 
be  constructed  at  an  estimated  cost  of  $1,300,000 
Lippitt  and  Stephen  O.  Edwards,  interested. 

Conn.,    New    London — Revised    plans    being  nrer 
Ewing  &  Chappell,  Arch.,  101  Park  Ave.   N  Y^foi?  three-stor? 
dormitory  building  for  Connecticut  College  for  Women  Bids 
will  soon  be  received.  alab 

-~  h-  Tr  BinK"ani*»n— Congregation  of  St.  John's  Parish  plan 
to  build  new  church.    Estimated  cost,  $75,000. 

N.  Y.,  Buffalo — Bids  will  be  received  until  Dec  1  for  nur- 
schools      $400'000    b°ndS   f°r   buildi"S  ana   equipping  PUbHc 

r„Ji:  u"  ^fePor*— Citizens  of  Niagara  County  voted  bonds 
for  tuberculosis  hospital.    Estimated  cost,  $100;000.  uonas 

N.  Y.,  Niagara  Falls- 
new  school. 


Ohio,  Cleveland 


sen.  Arch.,  403  O^ienffld^^  f'o'u?^""  b*-Willia™  C.  Jan 
addition  for  St.  Alexis  Hospital 
mated  cost,  $150,000. 

neic?eh.-0'Arcre,1"48~luclideiAfe  reCTeiVed  by  Charles  S.  Sch- 
'  ,„,,t>,  LAve-    £?r    two-story,  103xl03-ft. 


story,  60xl45-ft.  hospital 
Sisters  of  St.  Francis.  Esti- 


Estimated 


coTysoToof0' VoYeTrZ  C2°9ngr 
,,,0  °,I,io*  Ac,^velan<1— Bi(ls  will  soon  be  ; 

wards,    Arch.,    615    Union    Bldg.,    for    tw^o  Jtory  Y  100xU6  ft" 
store  and  office  building  for  Yale  Theater  Co.  E 


will 

theater 

mated  cost,  $40,000. 

Oh 

gan 
can 

Realty  Co.    Estimated  cost 


Jsti- 


on-Flani- 
ry  mer- 
Walton 


Henry  F. 
prepared 


aI*!*13"^— P,ans  l3ein&  Prepared  by  Fergusor 
1  Co.   Arch,  and  Contr.,  Vickers  Bldg.,  for  eight -sto 

©  ST^ffe^  tJoo,oaonod  5Atari°  ^  for 

hom^A  FiCa^  ^r  detention 

Ohio,  Fremont 

for  this  purpose. 


Fremont."  About  $foo™o'iaivanIb1eal<-  ^  ^  c°nstructed  at 


Ohi 


and  basement^fi^VaT^' ,Pi  P"'   E"  Na   231   Plans  two-story 

b  house.^  Petersen  &  Clark,  Arch  , 


Nath  Bldg. 
Ind 


Estimated  cost, 


-Board  of  Education  plans  to  build 


s»J!i1'<>JftHoboken"— Bidf  win  soon  be  received  for  two-story, 
^afed-cfostfyf810?oaaoUm  f°r  St6VenS  Technical  College.  Estf-' 

of  ^SS^TwS^SS  ^SHSMto^^ 
for  addition  to  School  No.  3  and  $146,000  for 
Lincoln  School  site. 


,,.VFJ-  ^'atjne— Hope  Hospital  Association  will  not  build 
six-stoiy  hospital  until  spring.    Estimated  cost,  $100,000. 

Ind.,  Indianapolis— Wigwam  Hotel  will  not  build  hotel 
$2C50  000'°OmS  and  audit0lium   «ntil  spring.  Estimated 

Ind. 

three 
1 


cost. 


new  school  on 


at  WathifgToT  aTdy  EsPseaxnSStbeinS  PrCPared  f°F  Sch°o1  No"  16 

Penn.,  Philadelphia — Bids  will  soon  be  received  for  a  one- 
story  building  for  the  Beneficial  Savings  Fund  Society  Es- 
timated cost,  $250,000.  c  eLy-  •BjS 

«tn^f^ffiV0PKiIa^lphi!VTB-id,s  wil1  soon  be  received  for  15- 
story  office  building  of  brick,  stone  and  concrete  at  16th  nnrt 
Market  St.  C.  E.  Oelschlager,  Philadelphia,  Arch  and 

1,-^Md"-,Balt.imore — (Correction)— We  have  been  advised  that 
bids  will  not  be  received  Nov.  15  for  construction  of  building 
aIIu?^  H°Pkins  University.  Carrere  and  Hastings,  52  Van? 
derbilt  Ave.,  New  York,  N.  Y.,  Arch.    Noted  Oct.  21 

Md„  Baltimore — Bids  will  be  received  about  Dec  1  for  two 
story,  40x62-ft.,  and  three-storv,  50x70-ft     "vmnlsinm  fo,  ThZ 
Y.  W.  C.  A.    Estimated  cost,  $50,000.    Noted  S^pt  30 

J,a,^Pe^rs^ur?3Pla,ns,being'  Prepared  by  Charles  M.  Rob- 
three  schools.     Estimated  cost, 


aree-stor^o'i^ 

^tta^tnh^ot-  610  Savings  Bld^  ^^yohfo?La^ftl 

wi^nleb,\  Detr,oi*--plans  prepared  by  Albert  Kahn,  Arch.,  for 
Merchants  and  Manufacturers  auditorium  on  Cass  Ave. 

ir,J^'^Ui\u^n^rn~rPla;^s-  he[n-s  Prepared  for  library  build- 
ing foi   Illinois  Wesley  University.     Estimated  cost,  $250,000. 

111.,  Chicago — Cadillac  Auto  Co.  will  build  eight-storv  and 
basement  100xl60-ft.  sales  building  at  Indiana  Ave  and  23d 
St.     Estimated  cost,  $200,000. 

„o  UV'  Chi?aSo— Press  reports  state  that  hotel  to  be  known 
as  Edgewater  Hotel  will  be  constructed  at  Balmoral  Ave  an 
Sheridan  Rd.    Estimated  cost,  $1,000,000. 

III.,  Moline— Antlered  Tribe  of  Moline,  B.  P.  O    E  plans 
to  build  new  club  house.    Estimated  cost,  $100,000. 
.     ™-»  Springfield — Plans  being  prepared  bv  Harrv  J  Reiger 
aS&tll^faW  BldS-         additi°"'t0  Dubofs  School! 

Iowa,  Alta— Plans  being  prepared  by  Smith  &  Keffer,  Arch 
Des  Moines,  for  new  school.    Estimated  cost,  $80,000. 

Iowa,  Cherokee — Plans  will  soon  be  prepared  for  a  new 
Estimated  cost,  $50,000.    W.  Stiles,  Chn.  of  Comrs. 


hospital. 


inson  &  Co.,  Richmond,  fo 
5100,000. 


Miss.,  Columbus— Press  reports  state  that  high  school  will 
be  constructed  at  an  estimated  cost  of  $40,000.  Bl-»ooi  win 


La., 

school. 


Lake  Charles- 


IBi,d,s„-win  soon   be  received  for  high 
Estimated  cost,  $125,000.    Noted  Oct.  28. 

Akfon— Arlington  Street  Baptist  Church   will  build 
an  addition  to  church  and  parsonage.    Estimated  cost,  $60,000 
Ohio,  Canton— Plans  prepared  by  David  Hum,  Jr    and  sub- 
mitted to  A.  Stollberv  for  station  for  Baltimore  &  Ohio  RR 
Estimated  cost,  $200,000. 

STOBM  WATER  DRAINAGE  SYSTEM,  ATLANTIC  CITY,  N.  J 

Bids  were  received  Oct.  7  for  the  extension  of  the  storm- 
water  drainage  system  from  (A)  James  Perry  &  Sons  Inc 
Baltimore    Md.;  (B)  M.  B.  Markland,  Atlantic  City    °C)'  Culo' 
Co.,  Inc.,  Paterson;  (D)  Atlantic  Construction  and  Supply  Co, 


Iowa,  Ft.  Dodge — Members  of  Congregational  Church  plan 
new  church.    Estimated  cost,  $55,000.  p 

D^ul^,th,r"Bids  W'H  *oon  be  received  for  municipal 
building.    F.  G.  German,  Arch. 

Minn.,  Minneapolis — Union  City  Mission  plans  to  build  a  12- 
story  hotel  on  Second  St.,  N.    Estimated  cost,  $120,000. 

Minn.,  St.  Paul— Plans  being  prepared  by  C.  H.  Johnston, 

&-v^Aor  State  Historical  Society  Building.  Estimated  cost 
$500,000.  j-iai.iiiid.ieu  cost, 

Minn.,  St.  Paul — Revised  plans  prepared  for  passenger 
station  for  Union  Depot  Co.    W.  C.  Armstrong,  Engr 

Minn.,  St.  Paul— Part  of  uncompleted  building  at  Sixth  and 
St.  Peter  St.  tor  Mannheimer  Bros,  will  be  remodeled  into  a 
hotel.     Estimated  cost,  $1,000,000. 

Kan.,  Emporia — Bids  will  soon  be  received  for  Preston  R 
Memorial  Building  at  State  Normal  School.     Estimated  cost.' 


Atlantic  City;  (E)  Empire  Construction  Co    New  York 
(F)    Dock  Contractor  Co.,  Hoboken;    (G)    Edward  L  ' 
Atlantic  City;    (H)    Whiting-Turner   Construction  Co' 
more,  Md.    The  item  bids  were  as  follows: 


17  Unit.  4ft,  x  2  ft.,  6  in.  concrete  draii 

355  lin.ft.  4  ft.  x  2  ft.  concrete  drain  

3'o  lin.ft.  3  ft.,  6  in.  x  2  ft.  concrete  drain 

575  lin.ft.  3  ft.  x  2  ft.  concrete  drain  

263  lin.ft.  48-in.  brick  and  concrete  drain.  . 
520  lin.ft.  39-in.  brick  and  concrete  drain. . 
105  lin.ft.  36-in.  brick  and  concrete  drain.  . 
810  lin.ft.  33-in.  brick  and  concrete  drain. . 
2,148  lin.ft.  30-in.  brick  and  concrete  drain. 
2,282  lin.ft.  27-in.  brick  and  concrete  drai^ . 

2,154  lin.ft.  24-in.  terra  cotta  drain  

1,726  lin.ft.  22-in.  terra  cotta  drain  

802  lin.ft.  20-in.  terra  cotta  drain  

544  lin.ft.  18-in.  terra  cotta  drain  

1,315  lin.ft.  15-in.  terra  cotta  drain  

267  lin.ft.  12-in.  terra  cotta  drain  

2,657  lin.ft.  12-in.  terra  cotta  inlet  pipe  

3,756  lin.ft.  10-in.  terra  cotta  inlet  pipe  

394  lin.ft.  vertical  manholes  

62  lin.ft.  manhole  frames  and  covers  

209  storm  water  inlets  

209  hood  traps  

104  lin.ft.  catch  basins   .  . 

12,700  lin.ft.  underdrain  

21  700  lin.ft.  pihs 

2  concrete  bulkheads  (lump  sum)  

Extended  totals  


A 

$14.60 
12.70 
10  90 
10  80 
17.60 
13.10 
16.20 
7.80 
6.90 
5.50 
4.80 
4.40 
4.10 
3.30 
2.70 
2.30 
1.90 
1.80 
6  00 
10.00 
25.00 
4.00 
45.00 
.30 
.30 
1,000.00 

$125,921 


B 

$20.00 
13.69 
10.00 
12  65 
16.50 
14.05 
9.45 
8.00 
7.90 
7.00 
6.75 
6.35 
6. 15 
6.70 
5.55 
4.50 
1.80 
1.60 
COO 
9.00 
20.00 
3.50 
80.00 
.20 
.30 
1,000.00 

$147,856 


C 
$11.31 
11.31 
11  02 
10.94 
13.92 
11  83 
10.53 
7.18 
7.00 
6.88 
7.25 
6.55 
6.11 
5.86 
5  00 
4  00 
2.55 
2.50 
5.50 
9  25 
25.00 
3.60 
80.00 
.36 
.30 
1,000.00 

$150,038 


D 

$14.92 

13  55 
12  47 
12  63 
15.50 

14  70 
12  23 

9  10 
8.70 
7.74 
7.80 
7.00 
6.45 
5  70 
4.90 
3  55 
2.35 
2. 10 
6.50 
9.00 
30.00 
3.60 
68.00 
.21 
.30 
800.00 

$159,598 


E 

$10  70 
10  70 
10.10 

10  07 
14  52 

11  60 
10.27 

7.15 
6  92 
6.48 
5.75 
5.40 
5.21 
4.93 
4.34 
3.67 
3.62 
3  44 

12  50 
21.60 
40  00 

7.00 
105.00 
.25 
.50 
1,000  00 

$159,754 


F 

$11.49 

11  01 
10.37 
10.02 
14.00 

12  50 
11.57 

8  88 
8.46 
7.70 
7.74 
7.00 
6.66 
6.30 
6  01 
5  22 
4  69 
4.55 
12.98 
11.01 
32.35 
2  32 
92.80 
.53 
29 

850  00 


G 
$16  00 
14  00 

13  00 
12  80 
16  70 
17.20 

14  80 
10  90 
10.40 

9  60 
9  00 
8  15 

8  15 
7  00 
6  40 
5  50 
2.90 
2.65 
4  00 

9  50 
26  00 

4  00 
75.00 
.30 
.30 
500  00 


$181,043  $183,837 


N.  Y. ; 
Bader, 
Balti- 

H 

$14.76 

13  41 
12.65 
12  07 
17.38 
15  10 

14  94 
10  78 

9.61 
8.74 
8.89 
8.35 
7.93 
7.40 
6.75 
5.60 
4.90 
4.50 
6  50 
10  00 
45  00 
4.00 
137  00 
.36 
38 

680  00 
$205,185 
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Kan.,  Winfleld — Capitalists  of  Winfleld  contemplate  hotel 
at  Wain  St.  and  Ninth  Ave.    Estimated  cost,  $200,000. 

Mont.,  Hardin — T.  J.  Daniel,  A.  L.  Nitchell  and  Walter  O. 
Lee  are  interested  in  the  construction  of  a  two-story,  100x150- 
ft.  hotel.    Estimated  cost,  $50,000. 

Mo.,  Maryville—  (Official) — Wilder  &  Wight,  Kansas  City, 
Mo.,  preparing-  plans  for  bank  for  Farmers  Trust  Co. 

Mo.,  Springfield — Presbyterian  Church  plans  tabernacle  at 
Cherry  St.  and  Blvd.  Estimated  cost  between  $50,000  and 
$75,000. 

Ark.,  Ft.  Smith — St.  Edwards  Infirmary  will  build  hospital 

annex  at  North  15th  St.    Estimated  cost,  $100,000. 

Tex.,  El  Paso — Plans  being  prepared  for  bank  and  office 
building  for  Rio  Grando  Valley  Bank  and  Trust  Co.  Esti- 
mated cost,  $150,000. 

Tex.,  El  Paso — F.  P.  Miller  interested  in  construction  of 
cathedral  for  Scottish  Rite  Masons.    Estimated  cost,  $200,000. 

Tex.,  Houston — Bids  will  be  received  about  Nov.  15  for  the 
Taylor  School.    Estimated  cost,  $90,000. 

Idaho,  Bonners  Ferry — G.  W.  Sperry  plans  to  build  a  hotel 

on  Main  St.    Estimated  cost,  $60,000. 

Ariz.,  Kingman — Plans  being  prepared  by  Norman  F. 
Marsh,  Arch.,  Broadway  Central  Bldg.,  Los  Angeles,  Calif.,  for 
a  two-story  high  school  for  Kingman  Union  High  School  dis- 
trict.    Estimated  cost,  $50,000. 

Wash.,  Bellinghara — Bids  will  soon  be  received  for  con- 
structing the  Central  High  School.    Estimated  cost,  $75,000. 

Wash.,  Seattle — A  four-story,  60xl20-ft.  reinforeed-con- 
crete  office  building  will  be  constructed  on  the  site  of  the 
Alaska  Theater  Bldg.    Estimated  cost,  $75,000. 

Wash.,  Tacoma — Bids  will  soon  be  received  by  Luther 
Twitchell,  Arch.,  Savage-Scofield  Bldg.,  for  a  three-story 
brick  and  concrete  addition  to  the  Bankers  Trust  Bldg  Pa- 
cific Ave.    Estimated  cost,  $50,000.    Noted  Sept.  9. 

Calif.,  El  Centro — S.  B.  Zimmer,  Arch.,  EI  Centro,  will  pre- 
pare plans  for  high  school  for  Central  Union  high  school  dis- 
trict.    Estimated  cost,  $135,000. 


Calif.,  Fresno — Plans  prepared  by  Kraft  &  Son,  Arch.,  San 
Francisco,  for  hospital  at  Fresno  and  S  St.  for  Burnett  Sani- 
torium  Association.     Estimated  cost,  $75,000. 

Calif.,  Los  Angeles — Plans  being  prepared  by  J.  C.  Austin, 
Arch.,  Baker-Detwiller  Bldg.,  for  church  for  First  Methodist 
Episcopal  Church.    Estimated  cost.  $250,000. 

Calif.,  Sacramento — Plans  being  prepared  by  R.  R.  Herold, 
Arch.,  for  first  three  units  of  proposed  new  county  hospital 
Estimated  cost,  $400,000. 

Calif.,  San  Bernardino — Plans  being  prepared  by  Elmore  R. 
Jeffery  and  Frank  R.  Schaeffer,  Archs.,  Wesley  Roberts  Bldg.. 
Los  Angeles,  for  church  for  First  Congregational  Church  of 
San   Bernardino.     Estimated  cost,  $50,000. 

Calif.,  San  Francisco — Plans  prepared  by  Willis  Polk,  Arch., 
for  12-story  building  at  Pine  and  Montgomery  St.  for  Mc- 
Creely  Estate.     Estimated  cost,  $350,000. 

Calif.,  San  Francisco — Plans  being  prepared  by  Willis  Polk 
&  Co.  for  building  for  Western  Union  Telegraph  Co.  Esti- 
mated cost,  $350,000. 

Ont,  Orillia — Election  will  be  held  to  vote  on  $50,000  bonds 
for  City  Hall  building. 

Ont.,  Toronto — Plans  prepared  by  Clinton  &  Russell,  Arch., 
for  seven-story  office  building  at  Church  and  Court  St.  for 
Imperial  Oil  Co.    Noted  Oct.  7. 

Alaska,  Valdez — S.  Blum  &  Co.  plans  to  build  a  three-story 
department  store  building.    Estimated  cost,  $45,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Roslindale) — All  bids  rejected  for  church 
of  Our  Saviour.    Estimated  cost,  $50,000. 

Mass.,  Boston — (Roxbury) — All  bids  received  for  High 
School  of  Practical  Arts  rejected.    Noted  Oct.  28. 

Mass.,  Chicopee — Contract  for  school  for  St.  Stanislaus 
Polish  Church  Society  awarded  to  CAGNON  &  ANGIER, 
Springfield.    Noted  Sept.  23. 

Mass.,  Fall  River — Darling-Slade  Construction  Co.,  New- 
port, R.  I.,  at  $83,000  low  bidder  for  remodeling  City  Home. 

Conn.,  New  Haven — Contract  awarded  to  GEORGE  A. 
FULLER  CO.,  for  three-story,  50xl44-ft.,  administration  build- 
ing on  Howard  Ave.,  three-story,  54xl44-ft.,  pathological  lab- 
oratory for  General  Hospital  Society  of  Connecticut.  Noted 
Sept.  16. 


BARGE  CANAL  WORK,  ALBANY,  N.  Y. 
Contract  No.  20 


Bids  were  received  Oct.  26  by  W.  W.  Wotherspoon.  State 
Supt.  of  Pub.  Wks.,  for  Barge  Canal  Work.  Contract  No.  20 
from  (A)  James  Stewart  &  Co.,  Inc.,  New  York;  (B)  Walsh 
Construction  Co.,  Inc.,  Davenport,  Iowa;  (C)  Sherman  Stalter 
Co.,  Lyons,  N.  Y. ;  <D)  T.  W.  Kinser,  St.  Louis,  Mo.;  (E) 
Larkin  &  Sangster,  Seneca  Falls,  N.  Y.;  (F)  New  York  State 
Dredging  Corporation,  Rochester;  (G)  Henry  P.  Burgard,  Buf- 
falo; (H)  Eastover  Construction  Co.,  Utica;  (I)  John  Young, 


Clearing  (lump  sum)   $50 . 00 

Removing  buildings  (lump  sum)   8,400 . 00 

1,030,000  cu.yd.  excavation   .19 

20  M  ft.  b.m.  sheeting  and  bracing   40.00 

10,400  cu.yd.  forming  embankment   .15 

85,000  limit,  foundation  piles   .34 

110  fender  piles   20  .00 

790  M  ft.  b.m.  sawed  lumber   46.00 

33  M  ft.  b.m.  sawed  lumber  in  bridge  floor   65.00 

8,700  cu.yd.  stone  filling  in  cribs   1 .70 

9,500  cu.vd.  second  class  concrete   7.50 

400,000  lb.  structural  steel   .04 

260  lin.ft.  lattice  railing   2.25 

18,000  lb.  iron  castings,  plain   .04 

3,300  lin.ft.  malleable  cast  iron  nosing   1.25 

46,000  lb.  metal  reinforcement   .03 

550  fender  fastenings   1.20 

38,000  sq.ft.  steel  sheet  piling   1.05 

7,000  cu.vd.  wash  wall   3 . 00 

2,500  cu.yd.  third  class  rip-rap   3.00 

3,300  cu.yd.  taking  up  and  relaying  rip-rap   1.00 

450  sq.yd.  paved  gutters   1.50 

4,300  cu.vd.  gravel  surfacing   1.50 

7,400  lin.ft.  drains   .15 

1,100  lin.ft.  wooden  fence   .30 

Maintaining  highway  traffic  (lump  sum)   750.00 

Cofferdams,  pumping,  bailing  and  draining   10,000 . 00 


Syracuse;  (J)  Great  Lakes  Dredge  and  Dock  Co.,  Buffalo; 
(K)  Cleveland  Sons  Co.,  Brockport;  (L)  Central  Dredging  Co., 
Cleveland,  Ohio;  (M)  Holler  &  Shepard,  Rochester;  (N)  State 
Highway  Construction  Co.,  Beacon;  (O)  T.  A.  Gillespie,  New 
York;  (P)  American  Pipe  and  Construction  Co.,  Philadelphia, 
Penn.;  (Q)  Grant  Smith  &  Co.,  Rome;  (R)  Edwin  String;  <S) 
H.  S.  Kerbaugh,  Inc.,  Buffalo.    The  item  bids  were  as  follows: 


Extended  totals  (lump  sum)   $481,705 


Clearing  (lump  sum)  . 


1,030,000  cu.yd.  excavation.  .  .  

20  M  ft.  b.m.  sheeting  and  bracing  

10,400  cu.yd.  forming  embankment  

85,000  lin.ft.  foundation  piles  

llO  fender  piles  

790  M  ft.  b.m.  sawed  lumber  

33  M  ft.  b.m.  sawed  lumber  in  bridge  floor.. 

8,700  cu.yd.  stone  filling  in  cribs  

9,500  cu.yd.  second  class  concrete  

400,000  lb.  structural  steel  

260  lin.ft.  lattice  railing  

18,000  lb.  iron  castings,  plain  

3,300  lin.ft.  malleable  cast  iron  nosing  

46,000  lb.  metal  reinforcement  

550  fender  fastenings  

38,000  sq.ft.  steel  sheet  piling  

7,000  cu.yd.  wash  wall  

2,500  cu.yd.  third  class  rip-rap  

3,300  cu.vd.  taking  up  and  relaying  tip-rap. 

450  sq.yd.  paved  gutters  

4,300  cu.vd.  gravel  surfacing  

7,400  lin.ft.  drains  

1,100  lin.ft.  wooden  fence  


B 

C 

D 

E 

F 

G 

H 

I 

J 

$50 

.00 

$50 

.00 

$50 

.00 

$50 

.00 

$50 

.00 

$50 

.00 

$50 

.00 

$50.00 

$50.00 

1,500.00 

3,600 

.00 

10,000 

.00 

12,000.00 

8,000 

.00 

10.000 

.00 

10,000 

.00 

10,000.00 

10,000 . 00 

.186 

.21 

.24 

.32 

.25 

.235 

.21 

.27 

.235 

45 

.00 

50 

.00 

50 

.00 

50 

.00 

35 

00 

50 

.00 

30 

.00 

50.00 

50.00 

.20 

.15 

.20 

.20 

20 

.20 

.  10 

.20 

.20 

.26 

.25 

.35 

.32 

.40 

.35 

.40 

.27 

.33 

15 

00 

15 

00 

20 

00 

20 

00 

24 

00 

20 

00 

20 

on 

20.00 

20.00 

36 

00 

38 

00 

50 

00 

40 

00 

35 

00 

40 

00 

35 

.00 

45.00 

45.00 

55 

00 

55 

00 

65 

00 

65 

00 

50 

00 

75 

00 

65 

11(1 

60.00 

65.00 

1 

90 

1 

.85 

2 

00 

1 

.75 

1 

10 

2 

00 

1 

25 

1.75 

1.50 

6 

00 

7 

.00 

7 

.50 

6 

.75 

6 

50 

7 

.50 

7 

.50 

5.50 

7.40 

04 

.04 

.04 

.04 

04 

045 

04 

.04 

.041 

1 

.75 

2 

.00 

2 

00 

2 

.00 

2 

.00 

1 

.25 

2 

.20 

2.00 

5.00 

04 

.033 

.04 

.04 

04 

.035 

.04 

.04 

.04 

1 

00 

1 

15 

1 

25 

1 

.25 

1 

25 

1 

.20 

1 

.25 

1.50 

1.25 

.026 

.036 

035 

035 

035 

1 

15 

.035 

.03 

.03 

1 

00 

1 

.20 

1 

20 

1 

20 

1 

20 

3 

00 

1 

211 

1.20 

1.20 

90 

75 

1 

15 

.  1 

15 

1 

10 

3 

50 

1 

35 

.90 

1.00 

2 

50 

2 

20 

3 

00 

3 

00 

2 

00 

1 

00 

1 

50 

3.00 

3.00 

2 

50 

3 

10 

3 

00 

3 

00 

2 

50 

1 

50 

3 

00 

3.00 

3.00 

1 

00 

1 

00 

1 

00 

1 

00 

1 

00 

1 

50 

1 

20 

1.00 

1.00 

1 

20 

1 

50 

1 

50 

1 

50 

1 

50 

15 

1 

50 

1.50 

1.50 

1 

30 

1 

35 

1 

50 

1 

35 

1 

75 

30 

1 

50 

1.50 

1.30 

12 

15 

15 

15 

15 

15 

.15 

.15 

25 

30 

30 

30 

30 

30 

.25 

.30 

750 

00 

1,000.00 

1,000 

00 

1,000 

00 

900 

00 

1,000 

00 

1,000.00 

990.00 

4,500 

00 

9,000.00 

11,000.00 

12,500 

00 

0,000 

00 

10,000 

00 

10,000.00 

10,000.00 

$419,659 

$455,935 

$542,275 

$597,325 

$511,115 

$532,805 

$492,622 

$539,800 

$519,375 

K 

L 

M 

N 

o 

P 

Q 

R 

S 

$50 

00 

$50 

00 

$50 

00 

$50 

00 

$50 

00 

$50 

00 

$50 

00 

$50 . 00 

$60 . 00 

10,000 

00 

10,000 

90 

5-.000 

00 

10,000 

00 

9,500 

00 

10,000 

00 

10,000  00 

1,100.00 

12,000.00 

27 

24 

32 

.26 

30 

28 

32 

.26 

.23 

50 

00 

40 

00 

42 

00 

55 

00 

51 

00 

60 

00 

60 

00 

60.00 

60.00 

18 

20 

20 

20 

18 

20 

25 

.15 

.24 

30 

25 

28 

30 

35 

38 

35 

.40 

.40 

20 

00 

15 

00 

20 

00 

20 

00 

16 

50 

26 

00 

25 

00 

14.00 

20.00 

45 

00 

38 

00 

45 

00 

45 

00 

45 

55 

40 

00 

55 

00 

40.00 

35.00 

65 

00 

50 

00 

62 

50 

65 

00 

57 

60 

65 

00 

70 

00 

70.00 

55.00 

1 

10 

2 

00 

2 

40 

2 

00 

2 

05 

1 

50 

3 

00 

1.50 

1.00 

7 

25 

6 

50 

6 

90 

6 

50 

7 

25 

7 

90 

8 

50 

8.00 

7.50 

04 

04 

04 

04 

04 

04 

05 

.04$ 

.04 

2 

00 

2 

00 

2 

50 

2 

00 

2 

25 

2 

00 

2 

00 

2.10 

2.40 

04 

04 

04 

04 

04 

04 

04 

.045 

.03 

1 

25 

1 

50 

1 

10 

1 

25 

1 

25 

1 

50 

1 

50 

1.25 

1.10 

03 

03 

031 

03 

03 

03 

04 

.04 

.03 

1 

20 

1 

00 

1 

20 

1 

00 

1 

20 

1 

20 

1 

20 

1.25 

1.10 

1 

15 

1 

00 

95 

95 

1 

10 

1 

25 

1 

00 

1.00 

1.25 

2 

75 

3 

00 

2 

90 

2 

00 

3 

00 

1 

50 

3 

00 

2.50 

2.00 

2 

50 

3 

00 

3 

00 

3 

00 

3 

50 

3 

00 

3 

oo 

3.00 

2.00 

1 

00 

1 

00 

1 

00 

1 

00 

1 

25 

1 

00 

2 

50 

1.20 

1.00 

1 

50 

1 

50 

1 

25 

1 

50 

1 

50 

1 

50 

1 

50 

1.50 

1.50 

1 

50 

1 

50 

1 

50 

1 

25 

1 

75 

1 

50 

1 

50 

1.25 

1.25 

15 

18 

15 

15 

15 

15 

25 

.15 

.16 

30 

30 

27 

25 

33 

30 

35 

.35 

.35 

1,000 

00 

1,000 

00 

1,000 

00 

500 

00 

600 

00 

1,000 

00 

1,000.00 

500 . 00 

12,00.00 

11,000 

00 

11,000 

00 

10,000 

00 

7,000 

00 

11,000.00 

11,000 

00 

11,000 

00 

12,000.00 

12,000.00 

Extended  totals  (lump  sum)   $588,712     $516,512     $597,398     $530,095     $598,020     $571,900     $653,360     $554,223  $511,989 
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^nn-fTTSIt'»"»rTd- Trust  Co.  awarded  contract  to 
building  BUILDING    CO.,     Bridgeport,     for  bank 

ING  'AND^n^WfTn^w  awarded  to  ONONDAGO  BUILD- 
Sohool  »t  n^!,  RUCP^ ,  CO"  at  $201,458,  for  Delaware 
bcnool  at  Delaware  and  Geddes  St.    Noted  Oct  21 

for^State^losnU^n?1^1  f?F  a  Stone  and  c°ncrete  building 
wttt  £  x  m  Pnt  ^eTT  Jersey  awarded   to   GEORGE  B 

WILLS  &  CO.,  New  York,  N.  T.,  at  $42,887. 

...  Va".  Lexington — Contract   for   Jackson   Memorial    Hall  at 

Klr^Nf  cIllaW».Ml"t,,te  aWarded  to  J"  L'  GROUSE,  Grelnt- 

x  nn"  rl,yneJ\}>UTS~^ Contract  awarded  to  J.  P.  PETTYJOHN 
&  CO.  Lynchburg,  for  three-storv,  70xl06-ft  school  for  Vir- 
ginia Episcopal  School.     Estimated  cost,  $57,000 


ELEVATED  RAILWAY  WORK,  PHILADELPHIA,  PEIVN. 

19  ?frrsrter,?rivelby  the  Department  of  City  Transit  Oct 
w6rk  fo??he  Frangford  ^evafe"^  M'UCtU7  ^  ™ 'tenant 

Phia  (awarded  contract)  Fm  F  S°" ^II'V'1^'-  i,hila(1e1' 
New  York   Nr   v     tA\  £1/  '        ' r,^'     „  Smith  Contracting  Co 

Th'item^ids  wereCiSCf0o?lows:BrOS-  C°-  Inc-  New  York  N  Y- 


T"*'  Roanoke — Contract  for  auditorium,  armory  and  con- 

^^^Sff^lS&^SS?™1'  at  $41  275f  '"  rS2S- 

buildine^  VmCif"in!?^~(.Ma^isonvine>—  Contract    for    group  of 

wnoinutilUN  CO.,  650  Rockefeller  Bide-  Cleveland 

mated  cost,  $100,000.  ^nci  x>mg\,  Cleveland,  Lsti- 


Contract  No.  515  (grouping  contracts  512  and 
oid—lor  the  whole  work  as  shown  on  the 

plans  (lump  sum)  

Contract  No  516  (grouping  contracts  512  and 

ol4— tor  the  whole  work  as  shown  on  the 

plans  (lump  sum)  

Contract  No.  517  (grouping  contracts  513  and 
i    ~7,0r  the  wn°]e  work  as  shown  on  the 

plans  (lump  sum)  

Contract  No.  518  (grouping  contracts  512,  513 

ana  o  14— tor  the  whole  work  as  shown  on  the 

plans  (lump  sum)   «, 

10,000  lb.  riveted  steel  girders 
10,000  lb.  rolled  steel  beams 
10,000  lb.  steel  columns 
10  000  1b  steal  rods 

10,000  lb.  iron  castings  

100  cu.yd.  excavation  

100  cu.yd.  concrete  


BFN7mr°H^dT7<'0fficjal)^Contract  awarded  to  SIMS  & 
verity      '  Hamilton'  at  $40,093,  for  pavilion  at  Miami  Uni- 

CALDWELlTarshatV^o  f°A"  P0t?1  M<=Curdy  awarded  to 
Noted  Sept    9  '   Golumbus,   at  about  $450,000. 

Tr.^11??1"  Wanianiega—  (Caro   post   office)— Farm    Colonv  for 

lala^ta?ooaTordtwC0^tl',a1Ct  t0  FgANK  L.  SHOEMAKER  CO. 
K-aiamazoo,  for  two  buildings.     Estimated  cost,  $90  000 

rw£''.c  P£or.,ia— -Contract    for   addition   to   store    building-  of 

AS&t  ftUli^Ai\%Zord  FUU°n  St  aWarded  to^J^BS^ 

III.,    Rock    Island — Contract    for    three-storv     S9-w-iqn  ft 

STRUCT  ON  PO  a^-12th  Avei  awarded  to  BUILDING  CON- 
6 1  RUCTION  CO.,  Chicago,  at  $61,970.    Noted  Oct  7 

awaS  t^wl-ETs^'onVw^  a?^?™*  C'M°™ 

two?X^ 

Estimated  cost,  $100,000.    Noted  Aug   5  and  19  Duluth. 
Estimated  cost,  $50,000. 


100  sq.yd.  new  granite  block  paving. 

100  sq.yd.  new  vitrified  block  paving.  

100  sq.yd  new  wood  block  paving. 

100  sq.yd.  granite,  wood  or  vitrified  biock  re- 
pa  ving,  concrete  base  

100  sq.yd.  granite,  wood  or  vitrified  block  re- 
paving,  gravel  base  

100  sq.yd.  granolithic  sidewalk  paving! 

100  sq.yd.  flagstone  sidewalk  repaving 

™  ffl-yd-  brick  sidewalk  paving. . 

fnn  v  •  r  S"!n-  straight  granite  curb  

r  nn  vP'  ?~?n-  straiBht  granite  curb  

100  in  ft.  6-in.  or  8:in.  curved  granite  curb. . . 

100  hn.ft.  granolithic  curb  

1°0 '  Im.ft.  resetting  stone  curb ...... .  1 '  ' 

1  M  ft.  b.m.  yellow  pine  lumber  

Extended  total,  contract  No.  515 
Extended  total,  contract  No.  516 
Extended  total,  contract  No.  516.  $1  476 


A 

B 

C 

$1,109,130$!, 104,000 

l  nun  nnn 

l  oon  nnn 

,455,000 

1  720  211 

l  r.Q  a  nnn 
1, 004,000 

0.0315 

0  0425 

0  04 

0  029 

0  0425 

0.04 

0  04 

0.0425 

0.04 

0.04 

0  03 

0.035 

0  025 

0.04 

0.05 

1  25 

2  OP 

2.00 

10  00 

8.00 

7.50 

4  50 

2.50 

3  00 

4  50 

4  00 

3.50 

4  50 

3  00 

3.00 

4.50 

4  00 

3.50 

2.25 

4.00 

2.25 

2.00 

3.00 

1.50 

1  50 

2.00 

1.50 

.75 

3.00 

1.00 

1  00 

2  00 

3  00 

1.00 

1.50 

3.25 

1  20 

2  50 

3  50 

2.25 

3.00 

4.00 

.85 

1.00 

.80 

.50 

.60 

.30 

55.00 

40  00 

55 . 00 

555 


$1,125,380  $1,118,950 
1,111,814  1,103,950 
1,744,586  1,706,485 


CHENEY  &  CO. 


plied'to  thTp?,^  Municipal   Railway   Corporation    has  a] 

piiea  to  tne  Public  Service  Commiss  on  for  the  First  DistH 


ap- 

ct 
W. 


awarded  to  GAGNON  &  CO.,  BUling^  ^^at^o^t™  G» 

Pharmacy*'  Co^^Ti  Son'  TCLf°J  a  laboratory  for  the  Luvties 
COS^^^,%^^^9Sg^^   t0  GAMBLE 

*  &Ei  ^^^^IS^^t^^S  BHaa"tk 
tiesburg,  Miss.,  at  about  $41  000     wl"SIKL('1i™  CO.,  Hat- 

Calif.,  Ventura — Bids  were  received  Oct    IS  r 
Giffs3  KiLdCont|4?^Idin?,f^  California  States 
&1SoSn,114n8^7?-'1!oted36cr70a.fdnf8S.trUm'  $4MS7;  U 

Que.,   Quebec — (Limoilou) — School  Onmmi^inr, 
ITOOO.1  t0  EDWARD  BELANGErToV  sCc°ho™.1S  Esti 

CATALOG  NOTICES 

Independent  Pneumatic  Tool  Co  Thor  Rldtr 
Pus^afed.  Th01'  pneumatic  drills,  hammers,  ri?< 

aloe  N?Sl°srd  ?nrhidry  &  Machi"e  Works,  Oswego,  N  Y  Cat 
aiog  No.  18.    Turbine  pumps,  type  L.    Illustrated,  22  pp.,  6x! 

.  The  Berger  Mfg.  Co 


tor  the  New  York  Municipal  Railway  Cornoration"'  Ti„t 
corporation  says  the  Sea  Beach  work  was  very  satisfnctorv 

cJntraVto^the  letUng  -the  Con^  terminli 

work  ame   comPany        will   get  as  satisfactory 

the^e/^k  D^Co^aT^erfectec^an  ^le^M 


lveters,  etc. 


fnhJ°  absolute   protection   will  be  afforded  fo?  these 

tubes.     The   agreement    provides    for  the 


x9 


reinforcing  and  TuTrinTplat^^pa^ed  met^Ll^tl,  Concl^ 
steel  cores.    Illustrated,  82  pp  ,  6x9  in  '  Pressed 


'ed  Oct.  19  by  W.  W.  Wothf"100^  FA^S'  *  Y* 


Supt.  of  Pub.  Wks 
and  Black  Ri 
Buffalo;  (B 


b,  Wks.,  for  constructing  a  bridge' overP?he'Mnate 
divers  at  Lyons  Falls  from  A ,L„!fP  x  f>  Mo.°fe 
)  Walter  S.  Rae,  Pittsbu'rg^k^f^ct  Jafi 


5,200  cu.yd.  excavation  

300  ru  yd  lining 

4,100  lin.ft.  foundation  piles......  .     .  . 

1,500  cu.yd.  second-class  concrete 

736,000  lb.  structural  steel  " 

500  lb.  metal  reinforcement   . 

475  lin.ft.  lattice  railing  '  '   

40  lin.ft.  wrought  iron  pipe  railing! 

1,050  lin.ft.  wooden  fence  

40  cu.yd.  third-class  rip-rap. .  .  .  .   

Jnf  ^  P-  .bm-  sawed  'umber  untreated. '. 
40.5  M  ft.  b.m.  sawed  lumber  treated 
o5  sq.yd.  cobblestone  gutter  

Cofferdams,  pumping,  bailing  and' draining  (lump  sum)        ■?  6f 
Maintaining  highway  traffic  (lump  sum) .  .       P       '        f^OO  00 


A 
$0.95 
.65 
.35 
8.00 
.0428 
.04 
2  00 
1.25 
.25 
1.50 
40  00 
45  00 
1.00 


Totals. 


B 

c 

D 

$0.60 

$0.40 

$0.70 

1.00 

1.00 

1.25 

32J 

.40 

.30 

6.00 

7  50 

6.50 

.043 

.044 

.042 

.04 

.04 

.04 

1.90 

2  00 

1.75 

1.25 

1.25 

1.25 

.25 

.25 

.25 

2.00 

2.50 

3  00 

48.00 

55  00 

50  00 

69  00 

65.00 

70  00 

1.00 

1.50 

1.80 

3,200.00 

3,000  00 

2,800.00 

1,200.00 

1,000.00 

1,000.00 

E 
SO  70 
1.50 
.30 
6.75 
.042, 
.04 
2  00 
1.25 
.25 
2  50 
60  00 
80  00 
1.50 
3,000  00 
1,000  00 


F 

$0  75 
1.50 
.60 
6  75 
.05 
04 
2  00 

1  25 
.25 

2  50 
60  00 
80  00 

1.50 
3,000  00 
1,000  00 


$58,880.80     $54,911.00     $56,839.00     $54,917.75    $56,615.00  $63,625.00 


G 
$0  90 

1  50 
45 

7  50 
0417 
.04 

2  25 

1  50 
.26 

2  00 
65  00 
90  00 

1.50 
3,500  00 
1,000  00 


H 

SO  70 
1.25 
.35 
6  50 
044 
04 
2  00 
1  25 
.25 
2.50 
55.00 
75 . 00 
1.50 
3,600.00 
1,200  00 


$59,927.95  S57.974.00 
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The  Marked  Deeline  in  Idle  Cars — The  decline  in  idle  cars 
on  railroads  of  the  United  States  and  Canada  during  Sep- 
tember, as  reported  by  the  American  Railway  Association,  was 
greater  than  in  any  previous  month  for  several  years.  Total 
number  of  cars  idle  Oct.  1  was  78,299,  a  decrease  of  106,710 
cars,  or  57%,  from  Sept.  1.  There  has  been  a  continuous 
monthly  lessening  of  idle  cars  since  last  May,  and  aggregate 
decrease  of  the  last  four  months  was  222,254  cars.  The 
September  declines  were  apportioned  among  the  three 
various  classes  of  freight  cars  as  follows:  Box,  62,764;  flat, 
3,724;  and  coal,  25,275.  Flat  and  coal  cars  decreased  every 
month  since  May  and  box  cars  every  month  in  that  period 
except  July,  when  there  was  a  slight  increase.  As  compared 
with  the  same  period  in  previous  years,  the  total  idle  cars 
Oct.  1  this  year  was  52,728  less  than  in  1914  and  67,825  more 
than  1913.  As  there  was  a  net  shortage  of  31,579  cars  on  Oct. 
1,  1912,  the  figures  for  this  year  represent  an  increase  of 
109,878.  There  are  less  box  cars  idle  now  than  a  year  ago, 
but  more  than  in  either  1913  or  1912,  when  net  shortages  were 
reported.    Idle  flat  and  coal  cars  this  year  are  fewer  than  in 

1914.  but  more  than  in  the  two  preceding  years.  At  this  time 
three  years  ago  there  was  a  net  shortage  of  all  classes  of 
cars.  The  following  table  compares  the  idle  cars  by  classes 
on  Oct.  1,  over  a  period  of  four  years: 

Oct.  1  1915  1914  1913  1912 

Box  cars   36.254  55,131  *1,189  *28,048 

Plat  cars    6,368  S.733  1.207  *2,997 

Coal  cars    13,312  37,224  *2,440  *8,406 

Total  cars    7S.299  131,027  10,374  *31,579 

*Net  shortage. 

The  manner  in  which  increased  freight  movement  all  over 
the  country  is  lowering  the  number  of  idle  cars  is  reflected  in 
the  recent  "statements  of  the  Pennsylvania  R.R.  system,  which 
show  that  for  nearly  two  months  past  there  have  been  no 
good  order  cars  out  of  service  on  any  of  the  Pennsylvania 
lines. 

The  United  States  Steel  Corporation  issued  the  following 

statement  of  earnings,  covering  the  quarter  ending  Sept.  30, 

1915.  The  following  shows  comparison  with  the  same  quarter 
of  1914: 

1915  1914 

July  earnings   $12,048,218  $7,475,993 

August  earnings    12.869,099  7.584,926 

September   earnings    13,793,327  7,215.083 


Total  earnings  after  deducting  all  ex- 
penses incident  to  operations,  includ- 
ing  those   for    ordinary    repairs  and 
maintenance    of   plants   and  interest 
on  bonds  of  subsidiary  companies ....  $38, 710, 644 
Less  charges  and  allowances  for  depre- 
ciation, viz.: 
Sinking  funds  on  bonds  of  subsidiary 
companies  and  depreciation  and  ex- 
traordinary replacement  funds   7.02S.034 

Sinking  funds  on  U.  S.  Steel  Corpora- 
tion  bonds    1,636.819 


Net  income   $30,045,791 

Deduct  interest  for  the  quarter  on  U.  S. 
Steel  Corporation  bonds  outstanding 
and  premium  payable  on  bonds  re- 
deemable under  sinking  funds   5,703,631 


Balance   $24,342,160 

Dividends  for  the  quarter  on  stocks  of 
the  U.  S.  Steel  Corporation,  viz: 

Preferred    6,304,919 

Common   


$22,276,002 


6,017,922 
1,576,058 


$14,682,022 


5,746,111 


,935,911 


Surplus  for  the  quarter  $18,037,241 


6,304,919 
2,541,513 

$89,479 

Municipal  Bond  Sales  Larger — Municipal  bond  issues 
throughout  the  United  States  during  the  month  of  October, 
including  state  and  countv  flotations,  reached  a  total  of  $27.- 
816,300.  against  $21,215,600  the  previous  month  and  $13,141,429 
in  October,  1914.  This  brings  the  total  for  the  ten  months 
of  1915  up  to  $388,858,100,  as  compared  with  $451,023,510  for 
the  corresponding  period  last  year.  The  feature  of  the 
month's  transactions  was  the  sale  of  $3,000,000  bonds  of  the 
Imperial  Irrigation  District  of  California,  which  were  taken 
by  the  Southern  Pacific  Co.  The  State  of  California  also  sold 
ah  issue  of  $1,800,000  University  of  California  bonds.  Another 
important  issue,  amounting  to  $2,668,000,  was  that  disposed  of 
l>v  the  city  nf  Pittsburg. 

The  following  table  shows  the  output  of  permanent 
municipal  bond  issues  for  the  month  of  October  and  the  ti  n 
months  in  previous  years: 


1914  . 
1913. 
1912. 
1911 . 
1910. 
1909  . 
190S. 
1907. 
1906. 
1905. 
1904  . 
1903. 
1902. 
1901  . 
1900. 
1899. 
1898. 
1897. 
1896. 
1895. 
1894. 
1893. 
1892. 


Month  of 

For  the 

October 

Ten  Months 

$13,141 

429 

$415,023,510 

39,698 

091 

327,902,805 

27.958 

999 

345,871,920 

26.588 

621 

341,992,191 

27,037 

207 

258,958.249 

16,377 

836 

288,767,287 

14,097 

829 

257.310.946 

9,793 

358 

209,516,322 

14,819 

277 

167,971,622 

7,915 

496 

148,937,223 

10,299 

995 

208,221,052 

12.196 

885 

123,942,878 

5.4SS 

424 

123,167.279 

9  779 

197 

109,103.198 

16.421 

185 

113,615,626 

9.31  4 

854 

104.341,291 

4,906 

607 

88,057,166 

6.872 

293 

113.259,756 

4.688 

463 

60.917,879 

6,697 

012 

98,950,928 

8,6,85 

435 

99,140,271 

11.839 

373 

52,813.939 

11,766 

420 

75,350,254 

Opens  Lumber  Export  Market 

Commercial  Agent  Franklin  H.  Smith  of  the  Bureau  of 
Foreign  and  Domestic  Commerce  has  returned  to  the  United 
States  and  is  ready  to  confer  with  lumber  dealers  and  export- 
ers, according  to  an  announcement  just  made  by  the  Depart- 
ment of  Commerce.  Mr.  Smith  has  been  traveling  for  the 
Bureau  during  the  last  fourteen  months  in  the  Far  East, 
Australia  and  New  Zealand,  making  an  extensive  investiga- 
tion of  the  markets  for  American  lumber  in  those  regions. 
He  is  now  in  Seattle,  Wash.,  and  is  expecting  to  make  a  trip 
to  the  principal  centers  of  the  lumber  trade  on  the  west  coast 
to  confer  personally  with  lumber  producers  and  exporters 
and  give  them  the  benefit  of  the  information  he  has  collected. 
The  Department  said: 

"Mr.  Smith's  investigation  covered  all  phases  of  the  lumber 
markets  in  the  Far  East  and  Australia,  including  the  sources 
of  the  present  supply,  the  satisfaction  of  consumers  with 
their  present  material,  the  prices  which  American  producers 
would  have  to  meet,  the  extent  to  which  wood  using  indus- 
tries have  developed,  and  the  methods  by  which  the  pres- 
ent trade  is  carried  on.  His  work  led  to  certain  definite 
conclusions,  and  it  is  these  points  which  he  will  emphasize 
in  his  talks  with  American  producers. 

"As  the  lumber  industry  in  the  United  States  is  at  present 
much  depressed,  the  prospect  of  an  increased  export  trade 
is  particularly  alluring.  The  Bureau  of  Foreign  and  Domestic 
Commerce,  through  the  work  of  Mr.  Smith,  is  endeavoring 
to  supply  precisely  the  information  and  advice  needed  to 
greatly   increase  this  trade. 

"Mr.  Smith  will  be  in  Seattle,  Wash.,  until  November  1,  and 
will  then  go  to  Portland,  Ore.,  San  Francisco,  Spokane  and 
Chicago,  before  reporting  at  Washington.  He  will  make  his 
headquarters  in  Seattle,  San  Francisco  and  Chicago,  at  the 
branch  offices  of  the  Bureau  of  Foreign  and  Domestic  Com- 
merce, and  at  the  other  places  mentioned  he  can  be  reached 
through  the  local  chambers  of  commerce." 

Lumber  Industry — The  lumber  industry  in  the  state  of 
Washington  has  been  depressed  for  the  last  three  years  and 
the  last  year  and  a  half  has  been  particularly  unprofitable. 
At  times  it  has  been  so  low  as  operating  only  fifty  per  cent, 
of  its  normal  capacity.  Within  the  last  three  months  there 
has  been  a  slight  improvement,  due  to  the  demand  from  the 
line  yards  in  the  eastern  sections  of  the  country,  and  likewise 
to  some  offshore  business.  The  former  demand  has  increased 
the  output,  but  the  price  paid  for  the  product  is  barely  profit- 
able. It  is  safe  to  say  that  in  many  cases  the  product  is  be- 
ing disposed  of  at  a  loss,  for  the  purpose  of  conversion  by 
which  to  meet  overhead  costs  and  to  pay  interest  on  timber 
bonds.  There  is  no  question  but  what  the  lumber  industry 
would  materially  improve  if  there  were  sufficient  bottoms  to 
transport  it  to  foreign  markets.  There  is,  however,  a  very 
marked  shortage  of  vessels.  What  offshore  business  we  now 
have  is  profitable  and  as  soon  as  carriers  can  be  supplied,  a 
number  of  the  large  export  mills  will  resume  operation. 

Bethlehem-Pennsylvania  Deal — A  week  ago  it  seemed  cer- 
tain that  the  controlling  interest  in  the  Pennsylvania  Steel  Co. 
would  pass  to  the  Bethlehem  Steel  Co..  as  then  stated.  There 
seemed  to  be  no  doubt  that  Mr.  Schwab's  bid  would  be  accept- 
ed by  both  the  Pennsylvania  Co,  and  the  Reading  Iron  Co., 
whose  holdings  of  the  Pennsylvania  Steel  stocks  constitute  a 
verv  large  majority.  Indeed,  it  was  stated  on  the  best  author- 
ity'that  Schwab's  bid  was  satisfactory  to  the  Pennsylvania 
people,  and  that  it  only  remained  for  the  Reading  Iron  board 
to  approve  of  the  transaction.  An  unexpected  obstacle  has 
arisen,  however.  As  is  well  known,  William  H.  Donner,  presi- 
dent of  the  Cambria  Steel  Co..  has  for  some  time  held  an  op- 
tion on  the  Pennsylvania  Steel  stock  at  a  fixed  price,  with  the 
further  provision  that  he  should  have  the  first  call  on  the 
stock  in  case  a  higher  price  should  be  offered  by  anyone. 
It  now  seems  that  Mr.  Donner  has  given  notice  that  he  will 
meet  the  Schwab  bid,  and  the  transfer  is  uncertain  pending 
further  negotiations.  It  is  said  that  H.  C.  Frick  is  backing 
the  Donner  party. 

Bailroad  Gross  Earnings  for  the  third  week  of  October  of 

the  32  leading  roads  in  the  United  States  and  Canada  show  an 
increase  of  17.49 Or  over  the  corresponding  period  of  last  year. 
The  statement  is  as  follows: 

1915  Increase 

Denver  &  Rio  Grande   $584,200  $45,600 

Detroit  &   Mackinac   23,499  2,369 

Duluth,  S.  Sh.  &  Atlantic   66,973  12.699 

Alabama  Great  Southern   116,172  31.748 

Ann   Arbor    55,951  5,608 

Buffalo,  Roch.  &  Pittsburgh   253,231  45,961 

Canadian  Northern    791,800  292.800 

Canadian  Pacific    3.06S.000  1,028.000 

Chesapeake  &  Ohio   856,961  131.301 

Chicago,   Great  Western   328,005  *12.3.41 

Chicago,  Indianapolis  &  Louisville...  155,227  27.737 

Cin.,  New  Orleans  &  Texas  Pac   217,159  40.380 

Colorado  &  Southern   331,292  3,508 

Grand  Trunk  of  Canada  ] 

Grand  Trunk  Western  1 

Detroit,     Grand      Haven      &      Mil-  r  1,043,088  13,605 

waukee   

Canada  Atlantic   J 

Louisville  &  Nashville   1,142.055  113,185 

Mineral   Range    20.S42  6,636 

Minneapolis  &  St.  Louis  1 

Iowa  Central                                           f  235,924  3,576 

Minn..  St.  Paul  &  S.  S.  M   748,763  76,420 

Missouri,  Kansas  &  Texas   642.655  *44,727 

Missouri   Pacific    1,264,000  2,000 

Nevada-California-Oregon    11,288  63 

Rio  Grande  Southern   14,070  *349 

St.  Louis  Southwestern   273,000  44,000 

Southern    Railway   1.362,937  146.653 

Texas   &   Pacific   408.905  7,957 

Toledo,  Peoria  &  Western   25,970  1.328 

Toledo.  St.  Louis  &  Western   125,108  22.252 

Western  Maryland    205,009  38.27S 

Total  (82  roads)   $14,372,120  

Net  increase   (17.49Cr)   $2,146,247 


♦Decrease. 
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OCTOBER  BUILDING  OPERATIONS 

Building  operations  are  continuing-  on  a  fair  scale.  Al- 
though in  some  sections  of  the  country,  the  figures  for  the 
month  show  a  decline,  the  other  sections  partially  offset  this 
loss  by  showing  an  increase.  The  whole  situation  shows 
improvement  over  a  year  ago  due  principally  to  the  general 
industrial  expansion. 

The  Eastern  States  give  a  decline  but  at  this  period  of 
the  year  this  is  expected  and  contractors  feel  satisfied  that 
conditions  are  much  better  than  last  year. 

In  the  Central  States  an  increase  of  four  million  is  evi- 
dence that  business  is  prospering  and  in  comparison  with  a 
year  ago  shows  a  gain  of  over  40%. 

Reports  from  the  Southern  States  show  a  decline  of  over 
a  million  dollars  since  last  month.  It  is  difficult  to  account 
for  this  but  it  is  believed  that  industrial  operations  in  this 
section  have  decreased  considerably,  thereby  affecting  the 
building  trade.  A  marked  improvement,  however,  can  be 
noticed  over  the  same  period  of  a  year  ago. 

In  the  Western  States  the  same  activity  is  denoted  as 
during  the  two  months  previous.  The  figures  below,  however, 
show  a  slight  gain  with  a  steady  amount  of  operation. 

Below  is  given  a  table  showing  the  contemplated  building 
operations  in  the  different  cities  throughout  the  country: 

EASTERN  STATES 

Month  of  October     First  Ten  Months  of  Year 

1915  1914  1915  1914 

Albany,  N.  Y   $705,365  $239,225  $3,724,825  $5,562,700 

Bridgeport,  Conn   655,354  174,437  7,490,001  3,122,473 

Buffalo,  N.  Y   856,000  604,000  10,109,000  9,864,006 

Elizabeth,  N.  J   108,049  163,405  983,472  1,215,027 

Hartford,  Conn   493,718  360,135  4,577,596  3,360,491 

Hoboken,  N.  J   16,390  24,950  591,434  765,677 

Jersey  City,  N.  J   438,706  156,850  4  214,323  3,130,966 

Newark,  N.  J   723,279  709,080  7,180,747  8,792,350 

New  Bedford,  Mass   151,675  175,350  2,948,779  2,690,377 

New  Haven,  Conn   280,120  231,315  5,854,942  3,569,117 

New  York,  N.  Y.: 

Bronx   2,235,000  1,202,675  22,790,050  19,641,943 

Brooklyn   3,670,692  2,453,340  27,116,312  35,552,850 

Manhattan   2,420,750  3,551,075  57,152,900  43,151,165 

Queens   675,852  967,840  16,805,038  16,183,925 

Paterson,  N.  J   90,496  55,247  1,311,920  1,428,445 

Philadelphia,  Penn   2,980,665  2,467,310  34,432,290  32,688,940 

Pittsburgh,  Penn   1,274,960  1,085,348   

Reading,  Penn   91,775  28,475  975,075  1,118,825 

Rochester,  N.  Y   784,969  401,192  7,641,579  7,971,828 

Scranton,  Penn   121,740  300,835  1,371,100  1,551,905 

Springfield,  Mass   386,792  228,825  4,805,341  4,510,030 

Syracuse,  N.  Y   392,240  258,665  3,693,997  2,458,205 

Utica,  N.  Y   283,880  279,925  1,871,535  1,612,495 

Totals   $19,838,467  $15,515,499  $227,441,266  $179,943,742 

SOUTHERN  STATES 

Month  of  October     First  Ten  Months  of  Year 

1915  1914  1915  1914 

Atlanta,  Ga   $252,251  $215,988  $4,045,433  $4,254,524 

Birmingham,  Ala   136,747  138,373  1,587,022  2,966,233 

Chattanooga,  Tenn   90,440  61,872  474,404  1,018,879 

Dallas,  Tex   243,887  204,150  2,841,845  4,989,735 

Ft.  Worth,  Tex   91,192  150,045  961,424  1,815,578 

Houston,  Tex   132,645  175,520  1,416,353  3,295,619 

Louisville,  Ky   304,040  327,040  3,350,885  4,061,515 

Memphis,  Tenn   165,005  105,580  2,394,613  2,761,289 

Norfolk,  Va   120.288  125,210  1,527,805  1,996,356 

Richmond,  Va   181,203  122,620  2,684,314  2,940,205 

San  Antonio,  Tex   110,380  83,150  1,282,305  2,579,610 

Tampa,  Fla   158,210  111,110   

Washington,  D.  C   1,344,999  407,411  10,602,580  8,110,200 

Totals   $3,331,287    $2,228,069    $33,168,983  $40,789,743 

CENTRAL  STATES 

Month  of  October      First  Ten  Months  of  Year 

1915  1914  1915  1914 

Akron,  Ohio   $1,215,045  $248,465  $3,746,065  $3,425,995 

Canton,  Ohio   173,600  94,035  1,706,440  1,513,740 

Chicago,  111   12,479,250  6,774,200  77,290,680  70,534,910 

Cincinnati,  Ohio   865,575  402,235  11,862,469  8,239,903 

Cleveland,  Ohio   3,097,685  2,265,685  27,155,984  23,938,540 

Columbus,  Ohio   369,085  649,220  4,472,645  5,512,476 

Des  Moines,  low;-.   221,701  145,084  1,666,191  1,795,248 

Duluth,  Minn   217,240  236,625  2,336,522  2,609,318 

Evansville,  Ind   76,383  99,850   

Grand  Rapids,  Mich   169,576  152,080  2,208,892  3,324,744 

Indianapolis,  Ind   532,777  337,689  6,111,365  7,318,158 

Kansas  City,  Kan   65,894  66,552  839,852  988,703 

Kansas  City,  Mo   1,512,015  533,790  9,350,765  9,639,150 

Milwaukee,  Wis   747,169  611,577  10,455,671  8,798,928 

Minneapolis,  Minn.   2,338,555  1,064,570  14,515,516  13,989,510 

Oak  Park,  111   385,240  184,590  2,773,813  1,942,740 

Omaha,  Nev   360,225  157,675  4,281,100  4,260,398 

Peoria,  111   109,700  153,245   

St.  Louis,  Mo   1,214,618  1,115,874  10,017,100  11,538,589 

St.  Paul,  Minn   739,308  1,001,300  9,242,233  13,437,945 

Toledo,  Ohio   815,552  404,939  6,828,499  5,668,561 

Youngstown,  Ohi  >   341,685  203,690^  2,259,152  _  2,738,541 

Totals   $28,047,878  $16,902,970  $209,120,954  $201,216,097 


WESTERN  STATUS 

Month  of  October    First  Ten  Months  of  Year 

1915  1914  1915  1914 

Denver,  C'.lo                              $192,450  $157,985 

Los  Angeles,  Calif                           787,389  1,565,000  $9,999,460  $15,845,932 

Oakland  Calif                                407,339  423,555  4,240,653  4,059,176 

Portland,  Ore                                 351,030  508,705  4,382,882  6,278,890 

.Salt  Lake  City,  Utah                     167,155  107,605  1,934,555  2,704,564 

*ban  Diego,  Calif                         119,408  115,886  1,022,702  2,801,763 

San  Francisco,  Calif                     1,236,249  1,479,518  11,359,724  26,471,082 

Seattle,  Wash                                 550,705  610,660  4,982,545  11,127,820 

Spokane,  Wash                             162,023  60,450  1,119,502  909,467 

Tacoma,  Wash                               70,205  46,563  659,811  1,845,596 

Totals  $3,984,605    $4,960,041  $38,079,132  $69,242,527 

*Not  included  in  totals. 

RAILWAYS — STEAM   AND  ELECTRIC 
Proposed  Work 

Massachusetts — Worcester  Consolidated  Street  Railway 
will  extend  Lake  View  Line  to  Lake  Ave.  thence  to  Sunder- 
land Rd.  to  city  line.    H.  C.  Page,  Worcester,  Gen.  Mgr. 

Rhode  Island — Rhode  Island  Co.,  plans  line  in  Provi- 
dence from  city  sea  wall  at  Fields  Point  to  connect  with 
tracks  of  New  York,  New  Haven  &  Hartford  R.R.  and  South- 
ern New  England  R.R.  Edward  Gagel,  New  Haven,  Conn., 
Ch.  Engr.,  New  York,  New  Haven  &  Hartford,  R.R. 

Connecticut — Connecticut  Co.  plans  to  reconstruct  tracks 
extending  through  Waterville,  and  double-track  line  from 
Homer  St..  where  tracks  enter  Boyden  St.,  through  Thomaston 
Ave.    C.  H.  Chapman,  Mgr. 

New  Jersey — Council  granted  franchise  to  Salem-Penns- 
grove  Traction  Co.  for  construction  of  line  between  Salem  and 
Pennsgrove.    Noted  Sept.  30. 

Pennsylvania — Philadelphia  &  West  Chester  Traction  Co. 
plans  extension  of  Collingdale  Division  from  Parker  Ave.,  Col- 
lingdale,  to  Chester  Pike,  Sharon  Hill. 

Delaware — Surveys  being  made  for  extension  of  Philadel- 
phia &  Reading  Railway  from  South  Wilmington,  Del.,  to 
plants  of  Baldt  Steel  Co.  and  General  Electric  Co.,  near  New- 
castle. A.  T.  Dice,  Philadelphia,  Penn.,  Vice-Pres.  and  Gen. 
Mgr. 

West  Virginia  —  Huntington-Chesapeake  Bridge  Co.,  re- 
cently incorporated,  asked  County  for  franchise  for  street 
railway  from  Fourth  Ave.  and  Sixth  St.  over  Ohio  River  to 
Chesapeake,  Ohio.     Estimated  cost,  $500,000. 

Kentucky — Baltimore  &  Ohio  R.R.  Co.  securing  right  of 
way  along  river  front  in  Ashland  for  extension  from  Kenova 
to  Ashland.    F.  L.  Stuart,  Baltimore,  Md.,  Ch.  Engr. 

Ohio — Baltimore  &  Ohio  R  R.  Co.  plans  extending  line  and 
building  station  in  Canton.  Estimated  cost,  $200,000.  F.  L. 
Stuart,  Baltimore,  Ch.  Engr. 

Ohio — Cincinnati  Traction  Co.  has  secured  right-of-way  for 
extension  of  line  to  Bond  Hill  over  Paddock  Rd.  Noted 
Aug.  26. 

Ohio — Mahoning  &  Shenango  Railway  &  Light  Co.  will 
reconstruct  Wilson  and  Federal  St.  lines  in  spring.  Estimated 
cost,  $175,000.    C.  O.  Bailey,  Youngstown,  Ohio,  Pur.  Agt. 

Wisconsin — A.  C.  Lingelbach,  Milwaukee,  Wis.,  promoting 
building  of  interurban  railway  from  Green  Bay  to  Sheboygan. 

Minnesota — Mesaba  Electric  Railway  Co.  contemplates  im- 
proving line  between  Virginia  and  Hibbing.  H.  S.  Newton, 
Gen.  Mgr. 

Montana — Plans  prepared  for  railway  from  Ulm  to  Hound 
Creek,  east  of  Great  Falls,  about  60  miles,  for  Great  Falls  & 
Southwestern  Railway.  E.  L.  Dana,  Parkman,  Wyo.,  Pres. 
Noted  Sept.  16. 

Missouri — Commercial  Club  contemplates  building  electric 
railway  out  of  Joplin.  A.  S.  Wilson,  1.  F.  Lanier  and  Albert 
Schmidt  are  interested. 

Arkansas — St.  L,outs,  Iron  Mountain  &  Southern  Railway 
(Missouri  Pacific  System)  contemplates  branch  line  from  Buf- 
falo City  to  Rush,  Ark.  J.  F.  Murphy,  St.  Louis,  Mo.,  Gen. 
Mgr. 

Texas — Plans  being  prepared  for  railway  connecting  Van 
Horn  north  with  New  Mexico  state  line,  about  71  miles.  Van 
Horn  Valley  Land  and  Railway  Co.,  R.  H.  Owen,  Pres.,  inter- 
ested. 

Texas — Gulf,  Colorado  &  Santa  Fe  Railway  will  soon  re- 
ceive bids  for  building  Gulf  and  Interstate  division  from  High 
Island  to  Port  Bolivar,  27  miles. 

Texas — Gulf,  Texas  &  Western  Railway  will  extend  line 
from  Mineral  Wells,  Tex.  to  Seymour,  108  miles,  from  Sales- 
ville  east  to  Ft.  Worth,  about  50  miles.  Benjamin  B.  Cain, 
Dallas,  Vice-Pres.  and  Gen.  Mgr. 

Oklahoma — Company  being  organized  to  build  railway 
from  Frisco  System  at  Peckham  to  Santa  Fe  System  at  Bra- 
man. 

Oklahoma — Sallisaw,  McAlester  &  Southwestern  R.R.  Co., 
recently  incorporated,  will  build  railroad  in  spring  from 
Spigler  through  McAlester  and  to  Coalgate.  H.  B.  Smith.  Mc- 
Alester, interested. 

Colorado — Surveys  made  and  plans  being  prepared  foi 
electric  railway  to  connect  Denver  with  cities  in  northern 
part  of  state  with  one  branch  line  to  Estes  and  Rock  Moun- 
tain National  Park. 
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Colorado — Plans  being  prepared  for  taking  roadbed  and 
right-of-way  of  Denver,  Laramie  &  Northwestern  R.R.  and 
electrifying  road  to  Greeley.  C.  M.  Smith,  Supt.,  Utah  Junc- 
tion, Colo.  (Denver  post  office).     Estimated  cost,  $500,000. 

Utah — Salt  Lake  &  Utah  Railway  contemplates  extension 
of  line  to  Payson.  W.  R.  Armstrong,  Salt  Lake  City,  Gen. 
Mgr.  and  Ch.  Engr. 

Utah — Union  Pacific  R.R.  contemplates  line  from  Park  City 
to  Uinta  Valley,  about  75  miles.  R.  L.  Huntley,  Ch,  Engr., 
Omaha,  Neb. 

Nevada — Richmond  Mining  Co.  plans  railroad  from  Eureka 
to  Elko. 

Washington — McCoy  Loggie  Timber  Co.,  Bellingham,  will 
build  four  miles  of  railroad  from  present  terminus  to  Wel- 
come. 

Washing-ton — Pacific  Traction  Co.  contemplates  extending 
line  on  Steilacoom  Blvd.,  Starling  St.  and  Steilacoom  Ave.  to 
Union  and  Lafayette,  about  two  miles.  George  W.  Rounds, 
Gen.  Mgr. 

Washington — Puget  Sound  &  Cascade  Ry.  Co.  will  extend 
line  west  from  Clear  Lake  to  Mount  "Vernon,  7  miles.  B.  R. 
Lewis,  Pres. 

Washington — Seattle  Port  Commission  contemplates  belt- 
line  railroad-terminal  system  to  serve  Main  Elliott  Bay 
waterfront,  Smith  Cove,  Interbay,  Salmon  Bay  and  Lake 
Union  Districts.  Proposition  will  be  submitted  to  citizens  at 
election  on  Dec.  4.    Estimated  cost,  $400,000. 

Oregon — Linnton  Council  granted  franchise  to  O.  M.  Clark 
and  associates  for  railway  from  Portland  to  Linnton. 

Oregon — Southern  Pacific  Co.  has  entered  into  contract 
with  Booth-Kellv  Lumber  Co.  to  build  spur  to  timber  land 
near  Wendling  Ranch.  W.  Hood,  San  Francisco,  Calif.,  Ch. 
Engr. 

California — (Official) — Bids  will  be  received  until  Nov.  26 
by  Board  of  Public  Works  for  railway  from  Rosasco  into 
Hetch  Hetchy  reservoir,  about  67  miles.  M.  M.  O'Shaughnessy, 
San  Francisco,  City  Engr.    Noted  Oct.  7  and  21. 

California — Western  Pacific  Railway  having  preliminary 
surveys  made  for  branch  line  from  Quincy  to  Engels  copper 
mine  in  Lights  Canon.    C.  M.  Levey,  San  Francisco,  Gen.  Mgr. 

Bids  In  and  Contracts  Awarded 

North  Carolina — Linville  River  Railway  awarded  contract 
to  H.  C.  McCRARY,  Knoxville,  Tenn.,  for  extending  line  from 
Montezuma  via  Linville,  Linville  Gap  and  Foscoe,  N.  C.  to 
Shulls  Mills,  N.  C,  14  miles.    W.  O.  Dyer,  Ch.  Engr. 

California — Pacific  Electric  Ry.  awarded  contract  to 
ROBERT  SHERER  &  CO.,  Los  Angeles,  for  grading  roadbed 
between  Hawthorne  and  Iona  Ave.  on  Redono  via  Watts  Line. 
Estimated  cost,  $20,000. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Mass.,  North  Adams — Bids  will  be  received  until  noon,  Nov. 
17,  by  School  Committee,  for  heating  and  ventilating  system 
in  Drury  high  school.     F.  J.  Oleara,  Secy.,  School  Bd. 

Mass.,  Quincy — Fore  River  Shipbuilding  Corporation  plans 
to  build  power  house.    Estimated  cost,  $600,000. 

N.  Y.,  Albany — Municipal  Gas  Co.  granted  permit  for  con- 
struction of  Riverside  power  station.  Estimated  cost  of  su- 
perstructure, $100,000. 

N.  Y.,  Oswego — Public  Service  Commission  received  appli- 
cation from  Niagara,  Lockport  &  Ontario  Power  Co.,  Buffalo, 
for  permit  to  build  transmission  lines'  'in  Oswego. 

N.  Y.,  Patterson — Ralph  Griffing"  "hag  applied  to  Public  Ser- 
vice Commission  for  permit  to  build  electric-light  plant  and 
for  approval  of  franchise  granted  by  town. 

N.  J.,  Toms  River — Ocean  County  Electric  Co.,  recently  in- 
corporated with  $525,000  capitol  stock,  plans  to  build  a  dam 
across  Toms  River  between  Toms  River  and  Allenhurst  to 
generate  power  for  industrial  purposes.  J.  P.  Murray,  Phila- 
delphia, interested. 

Penn.,  Mauch  Chunk — Carbon  Transit  Co.  will  enlarge  and 
concentrate  power  plants,  install  250-hp.  boiler  and  300  kw., 
600  volt  d.c.  generating  unit. 

Penn.,  Williamsport — Plans  prepared  for  improving  North- 
ern Central  Gas  Co.  Work  includes  two  miles  of  12-in.  main 
and  approximately  2,100-ft.  of  service  lines  in  Rose  St. 

Va.,  Blackstone — Franchise  granted  C.  E.  Wilson,  Crewe, 
for  electric-light  plant. 

Fla.,  Clearwater — J.  N.  and  J.  M.  McClung  granted  fran- 
chise by  Commissioners  of  Pinellas  County  for  electric-light 
and  power  system  in  Clearwater. 

Fla.,  Homestead — Bonds  for  $40,000  voted  for  electric-light 
plant. 

La.,  White  Castle — Bids  will  be  received  until  Nov.  17  by 
H.  S.  Batts,  Mayor,  for  electric-light  plant.  E.  A.  Kramer, 
Magnolia,  Miss.,  Engr. 

Tenn.,  Camden — John  D.  Rice  and  W.  Powry  plan  to  con- 
struct electric-light  plant. 

Ohio,  Canton — Bids  will  be  received  until  Nov.  22  by  Board 
of  Education  for  electrical  work  in  new  Daniel  Worley  School. 

Ohio,  Eaton — Capitol  stock  of  Eaton  Lighting  Co.  has  been 
increased  from  $50,000  to  $80,000.  Company  plans  to  extend 
its  transmission  line  and  service  to  Camden,  Ohio  . 

Ohio,  Lorain — Citizens  defeated  $350,000  bonds  for  munici- 
pal electric-light  plant.    Noted  Oct.  7. 

Ohio,  Mansfiefild  —  Plans  being  considered  by  Mansfield 
Electric  Co.  to  extend  its  transmission  line  to  Bellflower, 
about  seven  miles. 


1ml.,  Grandview — Rockport  Water  Works  Co.,  Rockport, 
plans  to  extend  its  transmission  line  to  Grandview  to  furnish 
electrical  service,  about  15  miles. 

Ind.,  Nashville-— Citizens  voted  $7,000  bonds  for  electric- 
light  plant. 

Ind.,  Shoals — Shoals  Utilities  Co.  plans  to  Issue  $27,500  cap- 
ital stock,  proceeds  of  which  will  be  used  for  improving  elec- 
tric-light plant  and  water  system- 
Ill.,  Hamilton — Press  reports  state  that  right-of-way  is  be- 
ing secured  for  transmission  line  from  Hamilton  to  Carthage, 
about  12  miles. 

Wis.,  Appleton— Bids  will  be  received  about  Nov.  15  by 
Woodmansee  &  Davidson,  Consult.  Engr.,  First  National  Bank 
Bldg.,  Chicago,  111.,  for  addition  to  steam  power  plant  of  Wis- 
consin Traction,  Light,  Heat  and  Power  Co.    Noted  Aug.  19. 

Wis.,  Chippewa  Falls — Wisconsin-Minnesota  Light  and 
Power  Co.  will  rebuild  dam  of  C.  L.  &  B.  Co.  Estimated  cost, 
$500,000. 

Wis.,  Milwaukee — Plans  being  considered  by  Milwaukee 
Electric  Railway  and  Light  Co.  to  extend  its  transmission  line 
to  Merton  and  Lake  Five. 

Wis.,  Shawano — Election  will  soon  be  held  to  vote  to  issue 
$60,000  bonds  for  dam  and  hydro-electric  power  plant  of  Wolf 
River. 

Iowa,  Cedar  Rapids — Iowa  Power  and  Light  Co.  plans  to 
build  electric  transmission  line  from  Cedar  Rapids  to  Shells- 
burg,  about  15  miles. 

Iowa,  Corwith — City  plans  to  install  municipal  electric- 
lighting  system.    Estimated  cost,  $5,000. 

Iowa,  Ft.  Madison — Plans  being  considered  by  Ft.  Madison 
Electric  Co.  for  constructing  a  substation. 

Iowa,  Keokuk — Application  has  been  made  to  State  Public 
Utilities  Commission  by  Mississippi  River  Power  Co.  for  per- 
mit to  build  12  mile  spur  from  main  transmission  line  to 
Carthage. 

Iowa,  Orient — City  Council  plans  to  install  electric-light 

system.    Estimated  cost,  $7,000. 

Iowa,  Waverly — See  item  under  "Water  Works." 

Kan.,  Little  River — Bids  will  be  received  until  Nov.  15  for 
municipal  electric-light  plant  and  distributing  system.  Es- 
timated cost,  $16,000.  W.  B.  Rollins  &  Co.,  439  Midland  Bldg., 
Kansas  City,  Mo.,  Engr. 

Neb.,  Lncoln — Election  will  be  held  Nov.  19  to  vote  on 
bonds  for  installation  of  electric-lighting  system. 

N.  D.  Medina — City  contemplates  electric-light  system. 

Tex.,  San  Angelo— See  item  under  "Water  Works." 

Tex.,  San  Anglo — See  item  under  "Water  Works." 

Okla.,  Stillwater — Election  will  be  held  Nov.  16  to  vote  on 
$24,000  bonds  for  extending  electric-light  system. 

Idaho,  Dubois — See  item  under  "Water  Works." 

Idaho,  Oneida — Work  will  soon  be  started  on  addition  to 
hydro-electric  power  plant  of  Utah  Power  and  Light  Co.,  Salt 
Lake  City,  on  Bear  River.    Estimated  cost,  $250,000. 

Utah,  Garden  City — Plans  being  considered  by  Swan  Creek 
Electric  Co.  for  enlarging  its  plant  at  Swan  Creek  and  to  ex- 
tend its  transmission  lines  to  Paris,  Bloomington,  St.  Charles 
and  Fish  Haven. 

Calif.,  Loyalton — City  plans  to  install  municipal  electric- 
light  plant.    Estimated  cost,  $5,000. 

Que.,  Waterville — Sherbrooke  Railway  and  Power  Co.  con- 
templates building  substation. 

Ont.,  Petrolia- — Plans  being  prepared  for  transformer  sta- 
tion.    Estimated  cost,  $5,000. 

Bids   In   and    Contracts  Awarded 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Interboro  Rapid  Transit  Co.  awarded  contract  for  substation 
No.  7  at  99th  St.  and  Third  Ave.  to  F.  W.  BURNHAM,  30 
East  42d  St. 

N.  J.,  Trenton— STRANG  ELECTRIC  CO.,  214  South  Seventh 
St.,  Philadelphia,  Penn.,  at  $4,024,  awarded  contract  for  elec- 
trical work  for  new  admission  building  at  State  Hospital. 

111.,  Dixon — Board  of  Administration  awarded  contract  to 
W.  M.  ALIEN  &  SONS,  Peoria,  at  $48,000  for  power  house  for 
State  Colony  for  Epileptics.    Noted  Sept.  30. 

111.,  Peoria — Contract  for  electric  work  at  new  county  jail 
awarded  to  ANTHONY  KEEFER  at  $11,500;  heating  system  to 
J.  M.  SHEA  &  CO.,  at  $4,350. 

Kan.,  Hiawatha — Contract  for  heating  and  plumbing  sys- 
tem in  new  high  school  awarded  to  O'CONNOR  CO.,  Muskogee, 
Okla.,  at  $11,197. 

Mo.,  Gallatin — See  item  under  "Water  Works." 

Mo.,  Poplar  Bluff — (Official) — Contract  for  municipal  elec- 
tric-light and  power  plant  awarded  to  UNITED  ENGINEER- 
ING CO.,  Chicago,  111.    Estimated  cost,  $46,400.    Noted  Oct.  21. 

Que.,  Sherbrooke — Contract  for  municipal  gas  plant  award- 
ed to  WESTERN  GAS  CONSTRUCTION  CO.,  Cleveland,  Ohio, 
at  $30,980.    Noted  Aug.  12. 

BRIDGES 
Proposed  Work 

Mass.,  Boston — Bids  will  be  received  until  noon,  Nov.  22, 
by  Metropolitan  Park  Commission,  1  Ashburton  PL,  for  rein- 
forced-concrete  bridge  over  Charles  River  at  North  Beacon  St. 

N.  Y.,  Kingston — Commission  of  Highways,  Albany,  pre- 
paring plans  for  bridge  at  Kingston. 

Penn.,  Watsontown — Northumberland  County  Court  has 
directed  Northumberland  County  Commissioners  to  build 
bridge  across  Susquehanna  River  between  Watsontown  and 
White  Deer.     Estimated  cost,  $150,000. 
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Ga.,  Savannah — Carolina,  Atlantic  &  Western  Railway 
plans  to  build  bridge  across  Back  River. 

Tenn.,  Harriman — Plans  prepared  by  S.  A.  Breazeale,  Rd. 
Comr.,  for  concrete  bridge  across  Emory  River.  Estimated 
cost,  $50,000. 

Tenn.,  Knoxville — City  Commissioners  contemplate  con- 
struction of  a  viaduct  from  Depot  to  Vine  St.  Estimated 
cost,  $500,000. 

Ky„  Covington — (Official) — Bids  will  be  received  by  J. 
Mason  Howk,  Comr.  of  Public  Prop.,  until  10  a.m.,  Dec.  9,  for 
bridge  to  carry  duplicate  water  supply  main  over  the  Licking 
River.    Noted  Oct.  21  and  Nov.  4.     (See  adv.) 

Ohio,  Cincinnati — Bids  will  be  received  by  Board  of  County 
Commissioners  until  noon,  Nov.  19,  for  concrete  box  culvert 
on  Old  State  Rd.,  Anderson  Township. 

Ohio,  Cleveland — Bids  will  be  received  by  E.  G.  Krause, 
Clk.,  Comrs.  of  Cuyahoga  County,  until  10  a.m.,  Nov.  17,  for 
bridge  work.    W.  A.  Stinchcomb,  County  Engr. 

Ohio,  Monroe — Election  will  be  held  in  December  to  vote 
on  $60,000  bonds  for  bridge  over  Raisin  River. 

111.,  Highwood — Chicago  &  Milwaukee  Electric  Railroad 
Co.  contemplates  bridges  estimated  to  cost  $40,000. 

III.  ,  Quincy — (Official) — Bids  will  be  received  by  County 
Superintendent  of  Highways  until  2  p.m.,  Nov.  27,  for  steel 
bridge  in  Richfield  Township,  Adams  County. 

Wis.,  Prairie  du  Sac — Citizens  voted  $12,000  bonds  for 
bridge  over  Wisconsin  River. 

Kan.,  Abilene — (Official) — Bids  will  be  received  until  noon, 
Nov  18,  by  County  Commissioners  for  bridge  repairs.  Esti- 
mated cost,  $7,000.    Noted  Oct.  7. 

Kan.,  Ottawa — -Citizens  contemplate  construction  of  bridge 
across  Marais  Des  Cygnes  River.    J.  Z.  Clark,  Comr. 

Mo.,  Joplin — (Official)— Bids  will  be  received  by  O.  E.  Lich- 
liter,  City  Clk.,  until  10  a.m.,  Nov.  17,  for  North  Main  St. 
viaduct.    Estimated  cost,  $35,000.    Noted  Oct.  7  and  21. 

Ark.,  DeOneen — County  Court  has  made  an  appropriation 
for  bridge  over  Little  River  at  Greenwood  Shoals  and  Syca- 
more Creek  near  Lockesburg  and  to  repair  bridges. 

Ark.,  Wilmot — Appropriation  of  $8,000  made  by  Commis- 
sioners of  Ashley  County,  Hamburg,  for  steel  bridge  across 
Bayou  Bartholomew  near  Wilmot. 

Tex.,  Marlin — County  Court  has  been  asked  by  W.  N.  Moore, 
County  Comr.,  Reagan,  to  replace  bridge  which  was  recently 
destroyed  with  110-ft.  steel  span. 

Tex.,  Marshall — Election  will  be  held  Nov.  23  to  vote  on 
$50,000  bonds  for  viaduct  over  tracks  of  Texas  &  Pacific  Rail- 
way.   Noted  Nov.  4. 

Colo.,  Denver — Commissioner  of  Improvements  has  asked 
for  an  appropriation  of  $45,000  for  concrete  bridge  over 
Cherry  Creek  at  West  Colfax  Ave. 

Colo.,  Denver — Commissioner  of  Improvements  has  asked 
for  appropriation  of  $30,000  for  concrete  bridge  over  Cherry 
Creek  on  Logan  St. 

Idaho,  Caldwell — Bids  will  be  received  until  Nov.  22  for 
bridge  across  Boise  River.  Estimated  cost,  $17,500.  Fred  H. 
McConnell,  County  Engr. 

Calif.,  Sacramento — Bids  will  be  received  by  California 
State  Highway  Commission,  Forum  Bldg.,  until  Nov.  29,  for 
plate-girder  bascule  bridge  near  easterly  side  of  Yolo  By- 
Pass.    W.  R.  Ellis,  Secy,  of  Comn. 

Bids  In  and  Contracts  Awarded 

IV.  Y„  Gloversville — Bids  were  received  for  reinf orced-con- 
crete  bridge  over  east  channel  of  Hudson  River  from  K. 
Guthrie,  Schenectady,  at  $23,500  and  J.  F.  Leary  Construction 
Co.,  Rochester,  at  $25,960. 

Penn.,  Bethlehem — S.  W.  Chiles,  South  Bethlehem,  at  $4,252, 
submitted  lowest  bid  for  paving  Broad  St.  bridge. 

Penn.,  Kennett  Square — P.  J.  Riley,  Westchester,  at  $5,650, 
submitted  lowest  bid  for  stone  arch  bridge  over  Red  Clay 
Creek. 

Penn.,  Mercer — Bids  were  received  for  bridge  to  replace 
State  St.  structure  from  T.  F.  Hungiville,  at  $54,000,  for  single 
span  bridge  and  from  Canton  Bridge  Co.,  at  $49,990,  for  two 
span  bridge. 

Va.,  Hampton — E.  C.  McCOMB,  Roanoke,  at  $4,850,  sub- 
mitted lowest  bid  for  three  concrete  bridges.    Noted  Oct.  14. 

TT.  C,  Kinston — Contract  for  bridge  over  Neuse  River  at 
Caswell  St.  awarded  to  VIRGINIA  BRIDGE  AND  IRON  CO., 
Roanoke,  Va.,  at  $9,485.    Noted  Oct.  21. 

Ind.,  Lafayette — Contract  for  steel  bridge  over  Wildcat 
Creek,  east  of  Dayton,  awarded  to  WEST  &  JAMISON,  at 
about  $11,000. 

111.,  Rockford — (Official)— Contract  for  superstructure  of 
bridge  in  Rockton  Township  awarded  to  WORDEN-ALLEN 
CO  Milwaukee,  Wis.,  substructure  to  NORTHERN  STEEL 
AND  CONCRETE  CO.,  Freeport,  111.  A.  R.  Carter,  County 
Supt.  of  Highways.    Noted  Oct.  7. 

Wis.,  Cleveland — Contract  for  steel  bridge  across  Eau 
Pleine  River  awarded  to  WASSAU  IRON  WORKS,  Wassau, 
at  $12,989. 

Minn.,  St.  Paul —Contract  for  bridge  at  Surrey  St.  award- 
ed to  ILLINOIS  STEEL  CO.,  at  $7,645. 

N.  D.,  Montpelier — Contract  for  bridge  awarded  to  J.  JAR- 
DEEN,  Jamestown,  at  $8,000. 

Tex.,  Harrisburg — Horton  &  Horton,  at  $19,960,  submitted 
lowest  bid  for  bridge  in  Harris  County. 


Okla.,  Beaver — -Contract  for  bridge  over  Cimarron  River 
for  "Beaver,  Mead  &  Englewood  Railway  Co.,  awarded  to  J.  T. 
HARVEY,  Wichita,  Kan. 

Okla.,  Enid  —  Contract  for  constructing  and  repairing 
bridges  in  Garfield  County  awarded  to  MONARCH  ENGI- 
NEERING CO.,  Falls  City,  Neb.,  at  $12,911.    Noted  Sept.  16. 

Colo.,  La  Junta — Contract  for  bridge  across  Purgatory 
River  awarded  to  PUEBLO  BRIDGE  CO.,  at  $6,440. 

Idaho,  Boise — Bids  were  received  Oct.  22  for  steel  bridge 
across  Lake  River  at  McKeeth's  Ferry  as  follows:  Missouri 
Valley  Bridge  and  Iron  Co.,  Denver,  Colo.,  $19,860;  Coas 
Bridge  Co.,  Portland,  Ore.,  $20,000;  Midland  Bridge  Co.,  $20,- 
750. 

Wash.,  Walla  Walla — Contract  for  steel  bridge  awarded  to 
C.  L.  GRAVES  at  $4,090. 

Ore.,  Heppner — GRANT-SMITH  &  CO.,  Henry  Bldg.,  Seat- 
tle, at  about  $10,000,  awarded  contract  for  steel  superstruct- 
ure of  bridge  for  Oregon-Washington  Railway  and  Navigation 
Co. 

Calif.,  Los  Angeles—  MESMER  &  RICE,  231  Marsh-Strong 
Bldg.,  Los  Angeles,  awarded  contract  for  bridge  over  Castaic 
Creek,  at  $30,761,  and  for  bridge  over  south  fork  of  Santa 
Clara  River  at  $25,974. 

Calif.,  Sacramento — (Official) — Bids  were  received  Oct.  1 
by  State  Highway  Commission  for  bridge  in  Imperial  County 
as  follows:  Holland  Construction  Co.,  San  Diego,  $15,600; 
Forest  City  Paving  &  Construction  Co.,  Live  Oak,  $17,885; 
Robert  Shearer  &  Co.,  Los  Angeles,  $28,748. 

Calif.,  San  Diego— P.  H.  C.  SPARKS,  at  $7,380,  awarded 
contract  for  concrete  bridge  over  San  Elijo  Lago  on  State 
Highway  at  Ardiff. 

Calif.,  Santa  Barbara — Contract  for  steel  bridge  across  Dos 
Pueblos  Creek  awarded  to  SECURITY  CONSTRUCTION  CO., 
3710  South  Alameda  St.,  Los  Angeles,  at  $9,720;  reinforced - 
concrete  girder  bridge  across  Eagle  Canon  Creek  to  BOARD- 
MAN  CONSTRUCTION  CO.,  1107  Story  Bldg.,  Los  Angeles,  at 
$10,961. 

WATER  WORKS 
Proposed  Work 

N.  Y.,  Glens  Falls — Citizens  defeated  proposition  to  install 
gravity  water  system.  Estimated  cost,  $270,000.  C.  E.  Perry, 
Albany,  Consult.  Engr. 

N.  Y.,  Ramapo — Ramapo  Mountains  Water  Power  and  Ser- 
vice Co.,  recently  incorporated  with  capital  of  $150,000,  will 
build  water  distributing  plant. 

N.  J.,  Glen  Rock  (Ridgewood  Post  Office) — Board  of  Public 
Utility  Commissioners  granted  permission  to  Glen  Rock 
Water  Works  to  make  extensions  to  water  system  and  install 
hydrants. 

N.  J.,  Ventor — Bids  will  be  received  until  Nov.  22  by  city 
for  supply  of  pumps,  air  compressors,  etc. 

Penn.,  Coatesville — City  will  proceed  with  construction  of 
Rock  Run  Water  Works.  Bonds  for  $185,000  voted  for  same 
two  years  ago. 

Penn.,Fleetwood — City  plans  to  install  water  system.  Esti- 
mated cost,  $10,000. 

Va.,  Mineral— City  plans  to  install  water  system.  Esti- 
mated cost,  $5,000.  W.  P.  Burch,  Clk.  of  Water  and  Light 
Com.  of  Business  Men's  Assoc. 

N.  C,  Greensboro — See  item  under  "Sewers." 

La.,  Monroe — Citv  plans  to  issue  $500,000  bonds.  Part  of 
proceeds  will  be  used  to  improve  water  system. 

Tenn.,  Benton— Citizens  defeated  $10,000  bond  issue  for 
water  works.    Noted  Sept.  30. 

Miss.,  Pass  Christian— See  item  under  "Streets  and  Roads." 

Ohio,  Athens— City  plans  to  construct  water  system.  Esti- 
mated cost,  $40,000. 

Ohio,  Byesville— (Official)— Citizens  defeated  $40,000  bonds 
for  water  system.    Noted  Sept.  30  and  Oct.  21. 

Ohio,  Janesville—  Plans  being  prepared  for  enlarging  and 
relining  two  city  reservoirs.    Estimated  cost,  $25,000. 

Ohio,  Sandusky— Bonds  for  $8,300  will  be  sold  for  improv- 
ing water  system. 

Ohio.  Shaker  Heights— (Cleveland  post  office)— Bids  will  be 
received  bv  C  A.  Palmer,  Village  Clk.,  First  National  Bank 
Bldg.;  Cleveland,  until  noon,  Nov.  30,  for  10-in.. water  main  in 
South'  Woodland  Rd. 

Ind,  Shoals— See  item  under  "Light,  Heat  and  Power. 

Mich.,  Albion— Election  will  be  held  Dec.  14  to  yote  on  $10  - 
000   bonds   for  completing  municipal   water   system.  Noted 

N°Micb.,  Menomoninee—  (Official)  —Citizens  voted  $285,000 
bonds  for  either  purchase  of  property  of  Menomoninee  Watei 
Co  or  construction  of  municipal  water  system.    Noted  Oct.  21. 


of 


Mich    Tccumseh— Board  of  Trade  interested  m  formation 
'  company  to  be  known  as  Tecumseh  and  District  Water- 
ork™Co?poration,  who  plan  to  install  water  system.  Esti- 
mated cost,  $25,000.  ,         ,       _  . 

Ill  West  Frankfort— Bids  will  be  received  by  O.  Dorris, 
Citv  Clk    until  Nov.  22,  for  municipal  water  system. 

Wis.  Madison— M.  E.  Layne,  of  Layne  &  Bowler  Co  Hous- 
ton Tex  retained  to  survey  water  system  and  submit  a  plan 
for' development  of  the  artesian  water  supply. 

Wis..  Madison— University  of  Wisconsin  has  had  Prelim- 
inary plans  prepared  for  improving  pumping  station.  Esti- 
mated cost,  $20,000. 

Wis.  Melrose— Bids  will  be  received  by  Z.  P.  Gilbert,  \  H- 
lage  Clk.,  until  Dec.  1,  for  water  system. 
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Wis.,  Sheboygan — Citv  Commissioners  contemplate  install- 
ing 200  hp.  high  pressure  boiler  and  12,000,000  gal.  high  duty 
pumping  station.  » 

Iowa,  Holstein — See  item  under  "Sewers." 

Iowa,  Moville — Citizens  voted  $6,000  bonds  for  water  sys- 
tem. 

Iowa,  Waverly — Bonds  for  $50,000  voted  to  purchase 
electric-light  plant  and  construct  sewage-disposal  plant  and 
water  system. 

Minn.,  St.  Cloud — Bids  will  soon  be  received  for  13,000  ft. 
of  6-in.  iron  water  pipe. 

S.  D.,  Scotland — Town  Council  contemplates  new  water  sys- 
tem.   Estimated  cost,  $4,000. 

N.  D.,  Ellendale — (Official) — Citizens  defeated  $9,000  bonds 

for  water  system.     Noted  Oct.  21. 

Mont.,  Broadview — Bids  will  soon  be  received  for  water 

system.    Estimated  cost,  $30,000. 

Mont.,  Glendive — Construction  of  2,000,000-gal.  filtration 
plant  under  consideration.    A.  Colin,  City  Clk. 

Mont.,  Roundup — Contract  will  soon  be  awarded  for  exten- 
sion of  water  mains  along  various  streets  in  District  No.  13. 
Estimated  cost.  $10,000. 

Ark.,  Piggott — Citv  has  issued  $40,000  for  proposed  water 
system.    A.  C.  Moore,  Joplin,  Mo.,  Consult.  Engr. 

Tex.,  Aliee — Citv  plans  to  extend  water  mains  about  30 
blocks  and  install  about  30  fire  plugs. 

Tex.,  Beeville — Bartlett  &  Ranney,  Consult.  Engr.,  San 
Antonio,  retained  to  prepare  plans  for  water  system  and  elec- 
tric-light plant.  Estimated  cost  between  $20,000  and  $30,000. 
Noted  Sept.  23. 

Tex.,  San  Angelo — Plans  being  considered  by  San  Angelo 
Water,  Light  and  Power  Co.  for  improving  water  system  and 
electric-light  plant.     Estimated  cost,  $50,000. 

Tex.,  Winters — Bonds  for  $6,000  voted  for  extending  water 
system. 

Okla.,  Cleveland — Election  will  soon  be  held  to  vote  on 
$125,000  bonds  for  water  system.  A.  C.  Moore,  Joplin,  Mo., 
Consult.  Engr. 

Okla.,  Clinton — Plans  being  prepared  by  Benham  Engi- 
neering Co.,  Colcord  Bldg.,  Oklahoma  City,  for  water  works. 
Noted  Oct.  14. 

Colo.,  Boulder — City  plans  expenditure  of  $6,000  for  im- 
proving water  system. 

Colo.,  Loveland — City  Council  estimates  cost  of  improving 
water  system  at  $60,000.     Noted  Oct.  21 

Colo.,  Platteville — Plans  prepared  by  L.  L.  Stimson,  Greet- 
ing, for  water  system.  Estimated  cost,  $20,000.  Noted 
Oct.  14. 

Idaho,  Dubois — D.  T.  Murphy,  Pocatello,  plans  to  install  wa- 
ter system  and  electric-light  plant. 

Idaho,  Fair-view — Election  will  be  held  Nov.  22  to  vote  on 
$10,000  bonds  for  municipal  water  system. 

Utah,  Roosevelt — Contract  will  soon  be  awarded  for  water 
system.    Estimated  cost,  $10,500. 

Wash.,  Nooksack — L.  A.  Sorber,  Nooksack,  has  applied  for 

water  rights  to  construct  two  water  systems  to  supply  the 
towns  of  Nooksack  and  Everson.  Estimated  cost,  $10,000 
each. 

Wash.,  Ridgefield — Citizens  voted  to  issue  $11,000  bonds  for 

water  system.    Noted  Sept.  30. 

Calif.,  Corcoran — Election  will  soon  be  held  to  vote  on  $30,- 

000  bonds  for  water  system. 

Calif.,  Imperial — See  item  under  "Sewers." 

Calif.,   Oakdale — South    San    Joaquin    Irrigation  District 

plans  to  build  reservoir.    Estimated  cost,  $300,000. 

Calif.,  San  Francisco — City  will  install  water  main  and 
water  tank  in  University  Mound  District.  Estimated  cost, 
$4,000. 

Calif.,  San  Francisco — Bids  will  be  received  by  Supervisors' 
Finance  Committee  until  Dec.  6  for  purchase  of  $43,287,000 
bonds  for  Hetch  Hetchy  project. 

Calif.,  Stockton — Plans  prepared  for  improving  pumping 
station  of  Pacific  Gas  and  Electric  Co.,  at  Sonora  and  East  St. 
Estimated  cost,  $25,000. 

N.  B.,  St.  Andrews — Town  Council  plans  to  extend  water 
system.    Estimated  cost  between  $20,000  and  $30,000. 


Bids  In  and  Contracts  Awarded 

Conn.,  Hartford — Bids  received  Nov.  1  by  Board  of  Water 
Commissioners  for  clearing  and  grubbing  Nepaug  Reservoir, 
(a)  northern  section,  (b)  southern  section,  as  follows:  L.  I. 
Fletcher,  Akron,  Ohio,  (a)  $25,670,  (b)  $22,745;  F.  T.  Ley'  Co., 
Springfield,  Mass.,  (a)  $26,720,  (b)  $21,895;  Roberts  Construc- 
tion Co.,  Fitchburg,  Mass.,  (a)  $24,990;  Davis  &  Brock,  Brook- 
line,  Mass.,  (b)  $23,450.     Noted  Oct.  21. 

N.  J.,  Bavonne — Board  of  Commissioners  has  awarded  con- 
tract to  CHARLES  T.  KAVANAUGH,  INC.,  for  water  system 
in  22d  St.     Estimated  cost,  $10,999. 

N.  J.,  Peapack — Contract  for  water  svstem  awarded  to 
H.  C.  BROOKS  CO.,  Martinsburg,  W.  Va.,  at  $45,000.  Noted 
Sept.  9  and  Oct.  14. 

Iowa,  Humbolt — Contract  awarded  to  DES  MOINES 
BRIDGE  AND  IRON  CO.,  Des  Moines,  for  water  system. 
Noted  Aug.  26 


Iowa,  Kenawha — MIDWEST  ELECTRIC  CO.,  Omaha,  Neb., 
at  $4,755,  awarded  contract  for  distribution  plant. 

Iowa,  Perry — Contract  awarded  to  MERKLE-HINES  MA- 
CHINE CO.,  for  pump  for  water-works.  Estimated  cost,  $5,100. 

Minn.,  St.  Paul — Contract  for  laying  pipes  on  Third  Ave. 
and  Third  St.  S.,  awarded  to  O'NEIL  &  PRESTON,  St.  Paul, 
at  $25,400. 

Kan.,  Newton — Contracts  for  improvements  to  water  sys- 
tem awarded  as  follows:  MURRAY  IRON  WORKS,  Burling- 
ton, Iowa,  at  $8,175  for  generating  engines;  H.  R.  WORTH- 
INGTON,  925  Scarritt  Bldg.,  Kansas  City,  Mo.,  at  $9,636,  for  3,- 
000,000-gal.  Corliss  pump  in  engine  and  at  $5,790,  for  two  deep 
well  pumps. 

S.  D.,  Dallas — Contract  for  water  system  awarded  to  C.  H. 
GREEN  &  CO.,  at  $10,000.    Noted  Oct.  14. 

Mo.,  Gallatin — Contracts  for  water  works  and  electric  light 
improvements  awarded  to  WESTINGHOUSE  CO.,  for  75  k.v.a. 
generator,  exciter  and  switchboard  with  equipment  and  sta- 
tion wiring;  AMERICAN  WELL  WORKS,  for  two  centrifugal 
pumps  with  20  hp.  motors;  AMERICAN  CAST  IRON  PIPE 
CO.,  for  150  tons  4  in.  c.-i.  pipe  and  10,000  lb.  special  castings; 
MERKLE-HINES  MACHINERY  CO.,  for  fire  hydrants,  hub- 
end  connections,  gate  valves  and  valve  boxes;  GEORGE 
TOMLINSON,  for  power  house,  pump  and  engine  foundations, 
concrete  storage  reservoir  and  repair  to  well;  F.  D.  MARTIN 
CONSTRUCTION  CO.,  for  all  pipe  valves,  fittings  for  pumps 
at  power  house  and  well. 

Mo.,  Kansas  City — Contract  for  intake  for  pumping  station 
awarded  to  MISSOURI  VALLEY  BRIDGE  AND  IRON  CO., 
Leavenworth,  Kan.,  at  $30,350. 

Ark.,  Heher  Springs — Contract  for  water  system  awarded 
to  INLAND  CONSTRUCTION  CO.,  Chandler,  Okla.,  at  $50,800. 
Noted  Oct.  28. 

Wash.,  Hillyard — All  bids  received  for  water  tanks  rejected 
as  too  high.  Sawyer  Bros.,  Spokane,  Consult.  Engr.  Noted 
Aug.  12  and  19. 

Ore.,  Amity — (Official) — Contract  for  water  system  award- 
ed to  J.  P.  O'NEILL,  Portland,  at  $9,777.  Noted  Sept.  30  and 
Oct.  28. 

SEWERS 
Proposed  Work 

Mass.,  Boston — (Roxbury)  —  (Official) — Bids  will  be  re- 
ceived by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  Annex, 
until  noon,  Nov.  12,  for  pipe  sewers  and  drains  in  Randall 
St.,  Roxbury. 

Mass.,  Boston — (West  Roxbury)  —  (Official) — Bids  will  be 
received  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  511  City  Hall 
Annex,  until  noon,  Nov.  12,  for  sewerage  works  in  Pleasant, 
Dent,  Ivory  and  Perham  St.,  West  Roxbury. 

Mass.,  Boston — (West  Roxbury)  —  (Official) — Bids  will  be 
received  by  E,  F.  Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  An- 
nex, until  noon,  Nov.  18,  for  sewerage  works  in  Woodman, 
Custer,  Ballard,  Bardwell,  Hathaway,  Center  and  Aldworth 
St.  and  Dunster  Road,  West  Roxbury. 

Mass.,  Boston — (Official) — Bids  will  be  received  by  E.  F. 
Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  Annex,  until  noon, 
Nov.  15,  for  sewer  work  in  Canal  St. 

Mass.,  Boston — Appropriation  of  $26,000  for  sewers  on 
North  Beacon  St.  approved  by  Mayor. 

Mass.,  Boston — Bids  will  be  received  by  Metropolitan  Wa- 
ter and  Sewerage  Board,  1  Ashburton  PI.,  until  1:30  p.m.,  Nov. 
12,  for  Metropolitan  Sewerage  Works. 

Mass.,  Brighton — Citv  plans  to  install  sewers  in  North 
Beacon  St.  between  Cambridge  and  Market  St.  Estimated 
cost,  $26,000. 

N.  Y.,  Oneonta — Citv  contemplates  sewage-disposal  plant. 
Estimated  cost,  $45,000.    F.  M.  Gurney,  City  Engr. 

N.  Y.,  Patchogue — City  plans  an  expenditure  of  $116,000  for 
sewer  work.  C.  Potts,  30  Church  St.,  New  York,  Consult. 
Engr. 

N.  J.,  Atlantic  Highlands  —  Council  instructed  by  State 
Board  of  Health  to  install  sewage-disposal  plant.  Citizens 
voted  to  appropriate  $25,000  bonds  for  extension  of  sewers 
within  borough  limits. 

N.  J.,  Camden — Bids  will  be  received  by  Highway  Depart- 
ment until  8  p.m.,  Nov.  15,  for  sewers  in  Pulaski,  Ninth,  29th 
and  30th  St.,  Sherman  and  Arthur  Ave.  and  Park  Blvd. 

N.  J.,  East  Orange — City  considering  plans  for  joining  Pas- 
saic Vallev  sewerage  svstem,  including  Orange  and  Montclair. 
Estimated"  cost  from  $550,000  to  $900,000.  Hering  &  Gregory, 
170  Broadway,  New  York,  N.  Y.,  Engr. 

N.  J.,  Ocean  Grove — (Official) — Bids  will  he  received  at 
office  of  Neptune  Township  Committee,  75  South  Main  St., 
until  8  p.m.,  Nov.  22,  for  about  10,800  lin.  ft.  of  citrified  pipe 
sewers.    (See  adv.) 

N.  J.,  Perth  Amboy — City  Council  contemplates  new  sewer 
svstems  in  Cornell  St.  and  Compton  Ave.  Wilbur  La  Roe,  City 
Clk. 

N.  J.,  Trenton — Ordinances  have  been  passed  authorizing 
construction  of  sewers  Nos.  642,  643  and  637  in  Emmett,  Park 
and   Home  Ave. 

Penn.,  Allentown — C.  D.  Wierbach,  City  Engr.,  estimated 
cost  of  sewer  svstem  and  sewage-disposal  plant  on  Koehler 
Farm  at  $1,318,250. 

Penn.,  Columbia — (Official) — Citizens  defeated  $100,000 
bonds  for  sewer  system.    Noted  Oct.  28. 

Penn.,  Greensburg  —  City  contemplates  sewage-disposal 
plant.    J.  J.  Neel,  City  Engr. 

Penn.,  Harrisburg — (Official) — Bids  will  be  received  by 
Samuel  B.  Rambo,  Supt.  of  Pub.  Grounds  and  Bldg.,  until  2 
p.m.,  Nov.  23,  for  sewer  outlet  from  Pennsylvania  State  Cap- 
itol and  Library  Buildings  to  connect  with  brick  sewer  at 
Third  and  State  St. 

Penn.,  Parnassus — Chester  &  Fleming,  Engr.,  Pittsburgh, 
retained  to  prepare  plans  for  sewage  system  and  sewage  dis- 
posal plant. 
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Md.,  Baltimore — Sewerage  Commission  asked  City  Con- 
troller for  appropriation  of  $200,000  for  sewer  work  in  1916. 

N.  C,  Greensboro — Election  will  be  held  Dec.  14  to  vote  on 
$75,000  bonds  for  improving  and  extending  sewers  and  water 
system. 

Ga„  Atlanta — City  contemplates  sewer  system  in  Buckhead 
District.     Estimated  cost,  $50,000. 

Fla.,  Eustis — Isham  Randolph  Co.,  Chicago,  111.,  preparing 
plans  for  sewerage  system,  including  Imhoff  tank.  Esti- 
mated   cost,  $20,000. 

Fla.,  St.  Augustine — C.  E.  Henderson,  City  Engr.,  preparing 
plans  for  sewer  system. 

Tenn.,  Camden — City  plans  to  construct  sewer  system  dur- 
ing 1916. 

Ky.,  Lexington — (Official) — Citizens  voted  $350,000  bonds 
for  sewer  system.    James  J.  O'Brien,  City  Clk.    Noted  Sept.  16. 

Ky.,  Lexington —  Ordinance  passed  by  City  Commission 
authorizing  construction  of  sanitary  sewers  and  paving 
several  streets  in  Forest  Hill.    J.  O'Brien,  City  Clk. 

Ohio,  Canal  Dover — City  contemplates  sewage-disposal 
plant  about  one  mile  south  of  Canal  Dover.  Estimated  cost, 
$60,000.    G.  E.  Arnold,  Broadway,  New  Philadelphia,  Engr. 

Ohio,  Columbus — Bids  will  be  received  until  Dec.  1  by 
George  A.  Borden,  Dir.  of  Pub.  Serv.,  for  motor-driven 
centrifugal  pump  at  East  Side  sewage  pumping  station. 

Ohio,  Columbus — (Official) — Bids  will  be  received  by  G.  A. 
Borden,  Dir.  of  Pub.  Serv.,  until  noon,  Nov.  23,  for  Frames 
Ave.  relief  sewer. 

Ohio,  Dayton — City  plans  sewer  district  in  Dry  Hollow 
Centers.  Estimated  cost,  $200,000.  Harrison  P.  Eddy,  Consult. 
Engr. 

Ohio,  Elyria — Plans  being  considered  by  City  Council  for 
three  large  storm  sewers.     Estimated  cost,  $150,000. 

Ohio,  Lakewood — Bids  will  be  received  by  E.  M.  Cook,  Dir. 
of  Finance,  until  noon,  Nov.  15,  for  sale  of  $9,270  bonds  for 
sewer  in  Louis  Drive. 

Ohio,  New  Comerstown — City  contemplates  sewage-dis- 
posal plant.     Estimated  cost,  $60,000.     E.  Beaty,  City  Engr. 

Ohio,  Springfield — (Official) — Bids  will  be  received  by  C.  E. 
Ashburner,  City  Mgr.,  until  noon,  Nov.  15,  for  constructing  a 
number  of  sewers  in  various  streets. 

Ohio,  Toledo — Bonds  for  $60,070  sold  for  five  miles  of 
sewers  in  Home  Acres,  West  Toledo.    Noted  Oct.  28. 

Ohio,  UrichsviHe — Plans  will  soon  be  prepared  for  sewage- 
disposal  plant  to  be  used  jointly  by  UrichsviHe  and  Dennison. 
Estimated  cost,  $75,000.  George  E.  Arnold,  Broadway,  New 
Philadelphia,  Engr. 

Ohio,  .Yen in — (Official) — Bonds  for  $60,000  sold  for  sewage- 
disposal  plant.    Noted  Oct.  14. 

Ind.,  Indianapolis — Board  of  Works  plans  to  construct  sew- 
ers in  Meridian,  Madison  and  State  St.  Estimated  cost,  $16,- 
000. 

Ind.,  Logansport — Bids  will  be  received  some  time  next 
spring  for  sewers  in  eastern  section  of  city.  Estimated  cost, 
$350,000.    Noted  Aug.  19  and  26. 

Mich.,  Hancock — (Official) — We  have  been  informed  that 
city  will  do  nothing  at  present  time  in  regard  to  new  sewer 
system  as  stated  in  our  issue  of  Oct.  21. 

III.,  McHenry — City  plans  to  install  sewer  system.  Esti- 
mated cost,  $8,090. 

Wis.,  Racine — Board  of  Public  Works  estimates  cost  of 
sewers  in  district  bounded  by  Herrick  Ave.,  12th  St.,  Wash- 
ington Ave.  and  Washington  Park  at  $14,020. 

Wis.,  Superior — City  plans  an  expenditure  of  $35,000  for 
sewer  work. 

Iowa,  Holstein — Citizens  voted  $18,000  bonds  for  sewer  and 
water  systems.    A.  G.  Merkley,  City  Recdr. 

Iowa,  Waverly — See  item  under  "Water  Works." 

Minn.,  Duluth — City  contemplates  sewer  in  56th  Alley  from 
Main  to  Nicollett  St. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  by  August 
Hohenstein,  Pur.  Agt.,  Courthouse  and  City  Hall,  until  10:30 
a.m.,  Nov.  15,  for  sewer  on  Page  St.  between  Andrew  St.  and 
Brown  Ave. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  by  August 
Hohenstein,  Pur.  Agt.,  Courthouse  and  City  Hall,  until  10:30 
a.m.,  Nov.  15,  for  sewer  on  Carroll  Ave. 

Kan.,  Larned— Preliminary  plans  being  prepared  by  Black 
&  Veatch,  Engr.,  Kansas  City,  Mo.,  for  storm  sewers.  Esti- 
mated cost,  $80,000. 

Kan.,  Liberal — Plans  being  prepared  by  E.  T.  Archer  &  Co., 
Engr.,  Kansas  City,  Mo.,  for  sewer  system  and  sewage  dis- 
posal plant.     Estimated  cost,  $35,000. 

Kan.,  Neodesha — Plans  being  prepared  by  Black  &  Veatch, 
Engr.,  Kansas  City,  Mo.,  for  sewage-disposal  plant.  Esti- 
mated cost,  $50,000. 

Kan.,  Osborn — Preliminary  plans  being  prepared  by  Black 
&  "Veatch,  Engr.,  Kansas  City,  Mo.,  for  storm  sewer. 

N.  D.,  Mandan — Report  submitted  estimated  cost  of  in- 
stalling drainage  system  in  portion  of  city  at  $16,131.  Black 
&  Griffin,  Engr. 

Ark.,  Nashville — See  item  under  "Water  Works." 

Tex.,  Austin — See  item  under  "Streets  and  Roads." 

Tex.,  Ennis — Plans  being  prepared  by  N.  Werenskoild, 
Consult.  Engr.,  Dallas,  for  sewage-disposal  plant. 

Tex.,  Houston — Citizens  voted  $1,000,000  bonds  for  sanitary 
sewers  and  sewage-disposal  plants. 

Tex.,  Lancaster — Plans  are  being  prepared  for  sanitary 
sewer  system.  Estimated  cost,  $15,000.  H.  E.  Rawlins,  City 
Secy.    Noted  Oct.  21. 


Tex.,  Temple — City  Commissioners  authorized  extension  of 
sanitary  sewer  mains  in  northwestern  section  of  city  6,000  ft. 

Okla.,  Muskogee — Bids  will  be  received  about  Dec.  1  for 
sanitary  sewer  system.  Estimated  cost,  $23,000.  E.  F.  Peter- 
son, City  Engr.    Noted  Oct.  14. 

Wash.,  Seattle — Report  submitted  to  City  Council  estimat- 
ing cost  of  sewers  in  West  and  North  50th  St.  at  $68,619. 

Ore.,  Portland — All  bids  for  reconstructing  wood  box  sewer 
in  Mill  and  Water  St.  rejected.  New  bids  will  be  received 
Noted  Oct.  28. 

tt  ,9re,f  Portland — City  Council  rejected  all  bids  for  sewer  in 
Hall  St.    New  bids  will  be  received. 

c,nCalif•*  In,l>erial — Election  will  soon  be  held  to  vote  on 
$100,000  bonds.  Part  of  proceeds  will  be  used  for  improv- 
ing sewer  and  water  systems. 

,,  9s??'*-'  1,081  Angeles — City  plans  to  construct  sewers  in 
Meridian,  Ardmore,  Van  Ness  and  57th  St. 

Calif.,  Los  Angeles — Plans  being  prepared  for  north  outfall 

sewer  system.    Estimated  cost,  $2,000,000. 

Calif.,  Oak  Park — Joseph  E.  Tempest,  Engineering  Dept., 
will  prepare  plans  for  six  miles  of  sewers. 

Calif.,  Santa  Monica — (Official) — Election  will  be  held  Dec. 
q  t.°  ^sote  on  $250>000  bonds  for  storm  sewer  system.  Noted 

Calif.,  Stockton — City  Engineer  estimates  cost  of  sewers 
in  Homestead,  Kidd's,  Mark's,  Lane's  and  Sunset  Addition  and 
Vischer  Tract  at  $32,844. 

N.  B.,  St.  John — Extension  of  water  and  sewage  mains  on 
Portland  PI.  recommended  by  R.  W.  Wigmore,  Comr. 

Out.,  Ottawa — Bids  will  be  received  some  time  in  January 
for  supply  of  catch  basin  covers.  Estimated  cost,  $10,000 
F.  C.  Askwith,  Engr. 

Man.,  Beverly — City  plans  to  improve  sewage  system  and 
sewage  disposal  plant.     Estimated  cost,  $15,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Bridgewater — John  E.  Palmer,  Old  South  Bldg.. 
Boston,  at  about  $6,000  submitted  lowest  bid  for  sewer  sys- 
tem.   Noted  Nov.  4. 

R.  I.,  Woonsocket — (Official) — Brien  &  Bonvier,  Woon- 
socket,  at  $4,715,  submitted  lowest  bid  for  surface  water 
drain  in  Carrington  Ave.  and  Maple  St.    Noted  Oct.  28. 

N.  Y.,  Greenwich — (Official) — John  D.  Dower,  Ballston  Spa, 
at  $4,237,  submitted  lowest  bid  for  sewers  in  Elm  Ave.,  Main 
and  Bridge  St.    Noted  Oct.  28. 

_,  N.  Y.,  Hudson — Contract  for  sewer  system  at  Fair  Ground 
Blvd.  awarded  to  GREEN-STAR  ENGINEERING  CO.,  Phila- 
delphia, Penn. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Lowest  bids  received  Nov.  5  for  tunnel  relief  sewer  in  West 
46th  St.  were  as  follows:  Frazer  &  Burchenal,  80  Maiden 
Lane,  $259,013;  Battery  Engineering  and  Construction  Co.,  17 
Battery  PI.,  $292,438;  James  O'Leary,  $283,872.    Noted  Oct.  21. 

N.  J.,  Atlantic  Highlands — (Official) — Contract  for  2% 
miles  of  8-  to  19-in.  sewer  awarded  to  R.  W.  SMITH  COR- 
PORATION, 30  Church  St.,  New  York,  N.  Y.,  at  $15,401.  Noted 
Oct.  28. 

N.  J.,  Hightstown — Contract  for  six  car  loads  of  8-in.  sewer 
pipe  awarded  to  SHANGLE  &  HUNT;  contract  for  installing 
same  awarded  to  MARTIN  NOLAN,  A.  P.  DEVLIN  and  DAVID 
EXCEL. 

Md.,  Baltimore — Thomas  Mullen,  3002  Greenmount  Ave., 
Baltimore,  submitted  lowest  bid  for  lateral  sewers  under  Con- 
tract No.  163.  Calvin  W.  Hendrick,  904  American  Bldg.,  Ch. 
Engr.  Sewage  Comn. 

Ohio,  Cincinnati — Contract  for  sewer  in  Culvert  St.  award- 
ed to  THURBER  &  BROWNING  CO.,  Cincinnati,  at  $6,861. 

Ohio,  Kent — WILLIAM  HUNT  &  SONS  Co.,  Akron,  at  $11,- 
555,  awarded  contract  for  trunk  sewer. 

Ohio,  Mansfield — Carl  Weiss,  Peru,  Ind.,  at  $6,667,  sub- 
mitted low  bid  for  trunk  line  sewer  in  District  No.  1. 

Ohio.  Mansfield — Bids  were  received  Oct.  22  for  improving 
sanitary  sewage  disposal  plant  as  follows:  Ohio  Valley  Con- 
struction Co.,  $74,055;  David  Lowensohn,  $79,218;  L.  Wide- 
son,  $81,080. 

Ind.,  Muncie — Contract  for  sewer  in  Main  St.  from  Lincoln 
St.  to  within  15-ft.  of  Macedonia  Ave.  and  sewer  in  Seymour 
St.  from  Vine  St.  to  within  20-ft.  of  Hackley  St.  awarded  to 
WILLIAM  M.  BIRCH  CO. 

111.,  Chicago — Bids  received  Oct.  2  for  Calumet-Sag  channel 
for  Sanitary  District  from  James  O.  Heyworth,  at  $720,171 
for  Contract  No.  13,  A.  Guthrie  &  Co.,  at  $828,823  for  Con- 
tract No.  14.    Noted  Oct.  7. 

Wis.,  Appleton — Contract  for  Atlantic  St.  trunk  sewer 
awarded  to  C.  R.  MEYER  &  SON  CO.,  Oshkosh,  at  $20,252. 

Wis.,  Appleton — Contract  for  segmental  block  sewer 
awarded  to  WEGENBURG  &  BLAKE,  Appleton,  at  $29,915. 

Wis.,  Fond  du  Lac — Contract  for  sewers  in  Washington, 
Morris,  Ruggles,  West  Cotton  and  East  St.  awarded  to  A. 
KRUEGER,  Fond  du  Lac.    Noted  Oct.  21. 

Iowa,  Algona — (Official) — Contract  for  sewers  in  various 
streets  awarded  to  MOORE-SIEG  CONSTRUCTION  CO.,  Wa- 
terloo, at  $17,416.     Noted  Sept.   30  and  Oct.  14. 

Iowa,  Elliott — Contract  for  sanitary  sewers  awarded  to 
WILLIAM  S.  DOLL,  Omaha,  Neb.,  at  $5,744.    Noted  Oct.  14. 

Iowa,  Jefferson — Contract  for  laying  tile  ancl  sewer  pipe, 
catch  basins,  etc.,  awarded  to  DE  LONG  CONSTRUCTION' 
CO.,  Terrill,  at  $55,206. 

Iowa,  Ogden — Contract  for  sewer  system  awarded  to  A. 
DOBSON  CO.,  Lincoln,  Neb.,  at  $37,909. 

Iowa,  Ogden — ZITTEREL  &  SULLIVAN,  Webster  City,  at 
$10,000,  awarded  contract  for  sewage  disposal  plant. 
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Kan.,  Atchison — Contract  for  sewer  at  State  Soldiers'  Or- 
phans' Home  awarded  to  INTER-MOUNTAIN  BRIDGE  CO., 
Teoumseh,  Neb.,  at  $5,986. 

N.  D.,  Grand  Forks — (Official) — Contract  for  lateral  sewer 
No.  16  and  17,  District  5,  awarded  to  GRAND  FORKS  CON- 
CRETE CO.,  Grand  Forks. 

Mo.  St.,  Joseph — Contract  for  sewers  in  District  No.  27 
awarded  to  E.  F.  MIGNERY. 

Ark.,  Heber  Springs — Contract  for  sewer  system  awarded 
to  INLAND  CONSTRUCTION  CO.,  Chandler,  Okla.,  at  $33,000. 
Noted  Sept.  2. 

Tex.,  Beaumont — Contract  awarded  to  H.  W.  CARDWELL 
CONSTRUCTION  CO.,  Texarkana,  at  $21,717  for  sanitary 
sewers. 

Tex.,  Beeville — Contract  for  sewer  system  awarded  to  EU- 
GENE CAMPBELL,  Ft.  Worth,  25,670  lin.ft.  of  pipe  to  SAN 
ANTONIO  TEXAS  CO.    Estimated  cost,  $15,000. 

Tex.,  Dallas — City  Commissioners  rejected  all  bids  for  san- 
itary sewer  main  between  Zang's  Blvd.  and  Winnetka  Ave.  in 
Oak  Cliff. 

Idaho,  Idaho  Falls — (Official) — Oren  &  Lindstrum,  Butte, 
Mont.,  at  $17,600,  low  bidder  for  16,000-ft.  of  8-  12-  and  15-in. 
vitrified  sanitary  pipe  sewers. 

Utah,  Ogden — Contract  for  sewer  in  District  No.  128 
awarded  to  J.  P.  O'NEIL  CONSTRUCTION  CO.,  at  $5,740. 

Wash.,  Seattle — D.  Parisi  Co.,  1506  16th  Ave.,  Seattle,  at 
$9,531,  submitted  lowest  bid  for  sewers  in  North  and  West 
49  th  St. 

Ore.,  Enterprise — Contract  for  lateral  sewers  awarded  to 
JAMES  KENNEDY,  Portland,  at  $18,652.    Noted  Aug.  12. 

Calif.,  Daly  City — Contract  for  sewer  work  awarded  to  W. 
J.  TOBIN,  at  about  $5,000. 

Calif.,  Sausalito — (Official) — Contract  for  sewer  work  in 
District  F  awarded  to  HEAFEY  &  TOBIN,  735  Filbert  St., 
Oakland,  at  $11,026.  Leonard  R.  Hohl,  Town  Engr.  Noted 
Aug.  12. 

Que.,  St.  Agathe-des-Monts — (Official) — L.  Beauchamp,  at 
$12,500,  submitted  lowest  bid  for  sewer  system  and  sewage- 
disposal  plant. 

Man.,  The  Narrows — See  item  under  "Water  Works." 

GARBAGE 
Proposed  Work 
Kan.,  Wichita — R.  A.  Branson  contemplates  building  two- 
story,  25x60-ft.  dessicating  plant.    Estimated  cost,  $10,000. 

Neb.,  Lincoln — City  contemplates  $10,000  bond  issue  for 
garbage  disposal  plant. 

Bids  In  and  Contracts  Awarded 
Penn.,  Philadelphia — Morris  L.  Cooke,  Dir.  of  Pub.  Wks., 
received  following  bids  for  collection  and  disposal  of  garbage 
for  1916,  District  No.  1 — A.  J.  A.  Mullen,  $39,700;  District  No. 
1-B,  James  Irwin,  $121,800;  District  No.  2,  Edwin  H.  Vare, 
$255,000;  District  No.  3,  Edwin  H.  Vare,  $310,000;  District 
No.  4-A,  Howard  D.  Ruch,  $125,000;  District  No.  4-B,  Thomas 
L.  Flannagan,  $9,600;  District  No.  5,  J.  D.  Dorney,  $157,800; 
District  No.  6,  Estate  of  D.  McMahon  ,$157,900.  Collection 
of  rubbish  and  ashes  as  follows:  District  No.  1-A,  James  A. 
Mullen,  $44,900;  District  No.  1-B,  James  Irwin,  $55,800;  Dis- 
trict Nos.  2  and  3,  Edwin  H.  Vare,  $80,000  and  $90,000,  respec- 
tively; District  No.  4-A,  Frank  Curran,  $65,000;  District  No. 
4-B,  Thomas  L.  Flannagan,  $77,800;  District  No.  5,  Frank 
Curran,  $63,780;  District  No.  6,  Estate  of  D.  McMahon, 
$97,850. 

Ga„  Augusta — Contract  for  garbage  incinerator  awarded 
to  T.  O.  BROWN  &  SON.    Estimated  cost,  $10,000. 

Ohio,  Akron — (Official) — Contract  for  removal  of  garbage 
to  Akron  garbage  disposal  plant  awarded  to  CHARLES  H. 
WATTERS,  at  $3.12  per  ton.     Noted  Oct.  21. 

Mich.,  Ishpeming — (Official) — Contract  for  garbage  incin- 
erator awarded  to  McGUIRE  HUNTER  INCINERATOR  CO., 
at  $8,885.    Noted  Oct.  14. 

Wash.,  Seattle — Seattle  Cedar  Lumber  Mfg.,  Ballard, 
awarded  contract  to  SEATTLE  BOILER  WORKS  for  incin- 
erator. 

STREETS  AND  ROADS 
Proposed  Work 

Mass.,  Boston — (Dorchester)  —  (Official) — Bids  will  be  re- 
ceived by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  until  noon,  Nov. 
16,  for  asphalt  or  bitulithic  pavement  in  Fernboro  St.  from 
Lawrence  Ave.  to  Intervale  St.,  Dorchester. 

Mass.,  Boston — (Dorchester)  —  (Official) — Bids  will  be  re- 
ceived by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  until  noon,  Nov. 
16,  for  asphalt  or  bitulithic  pavement  in  Mendon  Park  from 
Upland  Ave.  to  Bourneside  St.  and  in  Harwood  St.  from  Wil- 
lowwood  to  Lucerne  St.,  Dorchester. 

Mass.,  Boston — (West  Roxbury) — (Official) — Bids  will  be 
received  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  until  noon, 
Nov.  16,  for  asphalt  or  bitulithic  pavement  in  Kittredge  St. 
from  Cornell  to  Beech  St.,  West  Roxbury. 

Mass.,  Brighton — City  plans  to  improve  North  Beacon  St. 
between  Cambridge  and  Market  St.    Estimated  cost,  $63,000. 

R.  I.,  Narragansett  Pier — Town  appropriated  $5,000  for  ma- 
cadamizing South  Pier  Rd. 

Conn.,  Manchester — Plans  being  considered  for  improving 
Main  St.    Estimated  cost,  $15,000. 

N.  Y.,  Buffalo — City  plans  to  pave  Evelyn  Ave.  and  Galves- 
ton PI.  and  repave  East  North  St. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Bids 
will  be  received  by  Douglas  Mathewson,  Borough  Pres., 
Municipal  Bldg.,  Crotona  Park,  177th  St.  and  Third  Ave., 
until  10:30  a.m.,  Nov.  16,  for  furnishing  and  delivering  2,500 
cu.yd.  of  grits  and  repairing  asphalt-block  pavement  and  set- 
ting curb  on  various  streets  of  the  borough. 


N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  by  Maurice  E.  Connolly,  Borough  Pres., 
Borough  Hall,  Fifth  St.  and  Jackson  Ave.,  Long  Island  City, 
until  11  a.m.,  Nov.  18,  for  furnishing  and  delivering  to  Bureau 
of  Highways  3,000  cu.yd.  of  broken  stone  and  screenings  of 
trap  rock  and  improving  a  number  of  streets  and  avenues  of 
the  borough. 

N.  J„  Bloomfteld — Bids  will  be  received  by  R.  F  Davis 
Town  Clk.,  until  8  p.m.,  Nov.  15,  for  12,000  lin.ft.  of  5-in.  by 
16-in.  bluestone  curb  and  6,000  lin.ft.  combination  curb  and 
gutter. 

Penn.,  Pittsburgh — City  will  pave  Susquehanna  St.  and 
Neuman  Way. 

Del.,  Wilmington — Bids  will  be  received  by  James  Wilson, 
State  Highway  Comr.,  for  Newcastle  County,  Church  Bldg., 
until  noon,  Nov.  16,  for  improving  Philadelphia  Turnpike. 

Md„  Baltimore— Report  submitted  to  Board  of  Estimate  to 
improve  Gwynn's  Falls  Parkway  from  Gwynn's  Falls  Park  to 
Druid  Hill  Park  estimating  cost  of  same  at  $500,000.  John  H. 
Robinette,  Pres.,  Bd.  of  Comrs. 

Va„  Jonesville — Bonds  for  $15,000  for  road  construction 
voted  by  citizens  of  Lee  County,  Rose  Hill  District. 

Va„  Richmond — Northwide  Blvd.  from  Chamberlayne  Ave. 
through  Roland  Park,  Battery  Court,  North  Richmond  and 
Barton  Heights,  will  be  constructed  by  city. 

W.  Va.,  Charleston — Bids  will  be  received  for  paving  about 
15  streets  of  the  city  with  bituminous  concrete.  J.  M.  Clark, 
City  Engr. 

W.  Va.,  Charleston — Bids  will  be  received  by  L.  C.  Massey, 
Clk.  of  Kanawha  County,  until  11  a.m.,  Nov.  17,  for  1%  miles 
of  brick,  macadam  or  concrete  pavement  in  London  and  Pokla 
District. 

S.  C,  Anderson — City  will  pave  East  Market  and  East  Earl 
St.  from  McDuffie  to  Main  St. 

Ga.,  Atlanta — City  plans  to  pave  Grant  Ave.  from  Georgia 

to  Glenwood  Ave.  with  wood  block. 

Fla.,  Eustis- — Plans  being  prepared  by  Isham  Randolph  Co., 
Engr.,  Chicago,  111.,  for  clay  base  road  with  penetration  and 
sand  asphalt  top.    Estimated  cost,  $80,000. 

Fla.,  Ft.  Lauderdale — Election  to  vote  on  $165,000  bonds  for 
roads  contemplated  by  Broward  County  Commissioners. 

Fla.,  Kissimmee — Election  to  vote  on  $250,000  bonds  for 
road  construction  contemplated  by  Commissioners  of  Osceola 
County. 

Fla.,  Pinellas  Park — City  plans  to  improve  33d  St.  from 
Sixth  to  12th  Ave.,  Park  Blvd,  from  39th  to  22d  St.  and  22d 
St.  Blvd.  to  north  town  limit  by  grading,  curbing  and  paving. 
C.  M.  de  Champ,  Engr. 

Fla.,  Wauchula — (Official) — Bids  will  be  received  by  City 
Clerk  until  Dec.  6  for  approximately  13  miles  of  sidewalks. 
Estimated  cost  from  $20,000  to  $30,000.    Noted  Oct.  21. 

Fla.,  West  Palm  Beach — Sidewalks  on  Clematis,  Rosemary, 
Olive,  Banyan  and  Datura  St.  will  be  paved  by  city. 

Miss.,  Pass  Christian — Election  will  soon  be  held  to  vote  on 
$100,000  bonds  for  paving,  water  works  and  city  hall.  X.  A. 
Kramer,  Magnolia,  Engr. 

La.,  Bunkie — Gravel  road  from  Bunkie  to  Morrow,  about 

20  miles,  contemplated.  Bunkie  Business  League  interested. 

La.,  Franklin — Main  St.  will  be  improved  at  an  estimated 
cost  of  $17,000. 

Tenn.,  Livingston — Citizens  defeated  $160,000  bonds  for 
road  work.    Noted  Aug.  19  and  Sept.  23. 

Tenn.,  Lonsdale — (Knoxville  post  office) — Citizens  voted 
$20,000  bonds  for  paving.    Noted  Oct.  7. 

Ky.,  Lexington — See  item  under  "Sewers." 

Ohio,  Cincinnati — Report  submitted  estimating  cost  of  im- 
proving Warner  St.  from  McMicken  to  Fairview  Ave.  at 
$6,000. 

Ohio,  Cincinnati — Bids  will  be  received  by  Board  of  Com- 
missioners of  Hamilton  County  until  noon,  Nov.  19,  for 
improving  Summit  Ave.  from  canal  to  Reading  pike  in  Spring- 
field and  Sycamore  Townships. 

Ohio,  Pomeroy — Bids  will  soon  be  received  for  paving  Me- 
chanic St.  with  brick,  about  %  of  mile. 

Ohio,  Youngstown — Sidewalks  will  be  constructed  on  Len- 
nox Ave.,  Sheridan  Rd.  and  Kent  St. 

Ohio,  Zanesville — (Official) — Citizens  defeated  $22,250  bonds 
for  paving.    Noted  Oct.  14  and  28. 

Ind.,  Brazil — Bids  will  be  received  by  W.  O.  Graeser,  Audr., 
Comrs.  of  Clay  County,  until  10:30  a.m.,  Dec.  7.  for  two  roads 
in  Harrison  Township. 

Ind.,  Kentland — Bids  will  be  received  by  S.  R.  Sizelove, 
Audr.,  Comrs.  of  Newton  County,  until  2  p.m.,  Dec.  6,  for 
macadam  road  in  McClellan  Township. 

Ind.,  New  Albany — Bids  will  be  received  until  10  a.m.,  Nov. 
24,  by  Commissioners  of  Floyd  County,  for  road  in  New 
Albany  Township. 

Ind.,  Rensselaer — Bids  will  be  received  by  J.  P.  Hammond, 
Audr.,  Comrs.  of  Jasper  County,  until  2  p.m.,  Dec.  7,  for  stone 
road  in  Walker  Township. 

Ind.,  Tipton — Bids  will  be  received  by  Commissioners  of 
Tipton  County  until  Dec.  6  for  constructing  gravel  roads  in 
Madison  and  Cicero  Townships. 

Mich.,  Baldwin — City  will  hold  election  in  April  to  vote 
on  $10,000  bonds  for  road  construction. 

Mich.,  Flint — Bonds  for  $100,000  for  road  construction 
voted  by  Supervisors  of  Genessee  County. 

Mich.,  Marshall — Bonds  for  $124,000  appropriated  by  County 
Commissioners  for  road  construction. 

Mich.,  Mason — Appropriation  of  $115,000  for  road  construc- 
tion made  by  County  Supervisors. 
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111.,  Quincy — Bids  will  soon  be  received  for  paving  14th  St. 
from  Broadway  to  State  St.    P.  L.  Hancock,  City  Hall,  Engr. 

Kan.,  Larned- Plans  being-  prepared  by  Black  &  Veatch, 
Engr.,  Kansas  City,  Mo.,  for  25  blocks  of  vitrified  fiber  brick 
Sept6"?    °n  concrete  base-    L-  E-  Burgess,  City  Clk.  Noted 

tj, .  ^"S;'  °**a"'a— An  ordinance  passed  to  pave  a  portion  of 
First  St.  with  brick  on  concrete  base. 

of  Pavi,ngrD"strrc\anNo7?7UZenS  Plan  t0  PaV6  several  Portions 

Neb.,  Lincoln — Bids  will  be  received  by  H.  E.  Wells  Clk 
Lancaster  County,  until  Nov.  15,  for  construction  of  paving 
District  No.  9.    Noted  Oct.  7. 

..  Mo„  HiBginsville—  (Official)—  We  have  been  informed  that 
city  will  not  pave  any  streets  this  year  as  stated  in  our 
l s s u g  or  kj c  t. 

Mo.,  Sedalia — Bids  will  be  received  by  P.  T.  Learning,  City 
in|gr"Noted  Oct'  21  ^  S'2°°  °f  vertical  fiber  bric^  Pav" 

Ark.,  Marshall — Construction  of  14  miles  of  road  in  mining 
district  contemplated  by  Searcy  County  Improvement  District. 

Tex.,  Austin— Bids  will  be  received  by  P.  W.  Powell,  Comr 
ot  fats.,  until  Nov.  19,  for  paving  a  number  of  streets  and 
constructing  storm  sewers.     Estimated  cost,  $330,640. 

Tex.,  Batesville— Bonds  for  $15,000  will  be  sold  for  road  im- 
provements in  Zavalla  County.    Noted  Oct.  21  and  28. 

A„Je£'  wl^aS?— \Ci%  P?ans tt0  Pave  Prospect  St.  from  Upson 
Ave.  to  West  Blvd.     Estimated  cost,  $15,430. 

«*>t;9n,!a;'  B™st°w— Election  will  be  held  Nov.  16  to  vote  on 
$25,000  bonds  for  good  roads. 

„„„0,kl!1-  Catoosa— Election  will  soon  be  held  to  vote  on  $18,- 
000  bonds  for  road  construction. 

«cn?nftar  c*el?ea— Election  will  soon  be  held  to  vote  on 
$50,000  bonds  for  road  construction. 

Okla.,  Claremore— Election  will  be  held  in  Oowala  Town- 
ship to  vote  on  $30,000  bonds  for  constructing  roads. 

«qn^nnaU^^I,lnsvi,le_".ElecJion  wil1  soon  be  hel<3  t°  vote  on 
$30,000  bonds  for  constructing  roads. 

«9^nnahJ^oyiJ— Citizf ns  plan  t0  hold  election  to  vote  on 
$25,000  bonds  for  road  construction. 

«?d  nnnaHn^abfeI—E1%cti-on  cW,Ul  be  hew  Nov.  13  to  vote  on 
$24,000  bonds  for  roads  m  Sulphur  Township. 

Okla.,  Muskogee — Bids  will  be  received  about  Dec    1  for 

«?ononlmPTr0pel?w  M"sk^gee   County.     Estimated  cost, 

5>iu,uuu.    J.  P.  Clonts,  County  Engr. 

«9n^nna^^,0l<y"'ah~Cjtizens  wU1  hold  election  to  vote  on 
$20,000  bonds  for  road  construction. 

la^.  SaPuin»—Election  will  soon  be  held  in  Creek  County 
Newby  Township,  to  vote  on  $20,000  bonds  for  roads  ^ounly' 

hnnH«la^,-T^ll~Et1?ction  wiU  soon  be  held  t0  vote  on  $20,000 
bonds  tor  constructing  roads. 

inso3nklAvJUlf4atirC^y  fWiU  pa7e  ¥th  St-  from  Hudson  to  Rob- 
inson Ave.,  14th  St.  from  Broadway  to  Stiles  Ave  Harvov 
Ave.  from  14th  to  15th  St.  and  allef  east  of  Unfversit^  Sta- 

roadkco^tTSctio^S^CitiZenS  wiU  vote  on  ?50'000  bonds  for 

allev0l4°1"'inep^"l?nntr^Ctt-wn*1  ^oon  be  awarded  for  paving 
auey  41  in  Park  Hill.    Estimated  cost,  $12,068. 

vea?°ror  fc^'T^*^*  WV3  be  awarded  some  time  next 
cost  $125,000         q'y  smelter  slag  surfacing.  Estimated 

„f  Deny*r— State  Highway  Commission  and  Department 

of  Parks  contemplate  one  mile  of  paved  road  on  West  Colfax 
Ave.  from  city  limits  in  direction  of  mountain  Park  system 

inf7s\°ima^ 

across  Ctolfax  Aye- 

Colo.,  Estes  Park — Residents  have  asked  Congress  for  an 
Sf^^tJ&^oSS  CpeaViek1°Pment  °f  a'5d,0t?afg 

pr^rma?njs^^  b-d*  ^ 

of  Trustees.    Noted  Sept.  9  and  30.  '  cnn"  Bd' 

Ariz.,  Globe — Election  will  be  held  Nov.  15  in  Gila  Pnnntv 
to  vote  on  $100,000  bonds  for  roads.  County 

»s?^ri2i"  N?s;ales-—  (Official)—  Citizens  voted  $150,000  bonds  for 
highways  m  Santa  Cruz  County.    Noted  Oct!  7.         UOIlus  ror 

Noted  8eptnio°n~ CitiZens   voted    $400,000    bomls    for  roads. 

Calif.,  Fresno— City  Trustees  plan  to  pave  Ventura  Ave. 
Broadway^  C&fgliT^  ^  t0  PaV6  °rd  St"  from  North 
^T^^^S^^STS^^nt  plans  to  20th 

CitvClk*  n"STiTS^*i7BidS  -WiU  be-  received  by  I.  H.  Stouffer, 
Drive  '         improving  a  portion  of  Las  Tunas 

f„v.°nt-'-  Ki"SS*on— -Bids  will  soon  be  received  by  City  Council 
for  paving  University  Ave.  W.  W.  Sands,  Clk.  council 

of  macada^r^  construction 
$4,0°orforSUsfdbeUwa^OWW.  2"S&  ®»    an  °f 


Bids  In  and  Contracts  Awarded 

AveMa!foS"VI,nSt0u_"I?ids  were  received  Oct.  29  for  paving  Jones 
u  ws  follows:  James  Doherty,  133  Calumet  St  Roxburv 
asphalt  $8,631,  bitulithic,  $8,659;  C.  J.  Jacobs  Co.  107  Terrace 
ftruSf^nT  fias1?halt'  $J;82?.  bitulithic,  $8,650;  Central  Con! 
stiuction  Co.,  6  Beacon  St.,  Boston,  asphalt,  $8,914. 

Conn.,  North  Haven — Contract  for  20,800  yd.  of  bituminous 
LANE  CO.PaVement    awarded    to    UNION  PAViNGDltC1ain°nl| 

i-neBhi?Kx^5i?K^l0?lc'!fty— "Contracts  awarded  for  construct- 
ion/? ^  ™yi  StateAAid  as  follows:  Road  No.  1279,  Albany 
r«n"t  '  ^ot1  m'les:  Award  held;  Road  No.  5,532,  Allegany 
$■50  88iy-'  RnL™i&S:i<.&ESNEDY  CONSTRUCTION  CO.,  Albany, 
fjonnnw  aiLN°-  \Sr\7:£aV?gSL  County,  6.06  miles:  JOHN  H 
bUKDON,  Albany,  $52,011;  Road  No.  5594,  Clinton  Countv   3  79 

Road:NoBi'«TFpPiOIN^  S£ONE  CO"  INC-  M?&^fr  $14,160; 
CONSTRTTrTToS ol"mbia  County ,  4.27  miles:  RUSSO-PARKER 
r  u- t^uCTION  CO.,  Hudson,  $39,756;  Road  No  1332  Co- 
ig™  RoadUN„y'  ^Uef,:    MARks'  KEARNEY  Hudson 

£hAH^l-cf^  i^n^o^^kVdMill; 

No Unt^Q4T?  mUe?:    CHILSON  &  GIBSON,  Lerov,  $44,893,  Road 

Albanv  '  S63Vnnf  St£n  S°%nty\  M9  ,miles :  JAMES  ANDERSON, 
Aiuan>,   },b3,()63     Road  No.   1110.  Madison   Conntv    •?  fin  rr.;io= 

^HAt^K  ENGINEERING  CO  Mohawk,  $26451;  Road  No' 
T,3T^SixT?f?^roe  County,  0.73  mile:  WH1TMORR-RAUBER  A 
VICINIUS,  Rochester,  $12,927-  Road  L  132  Mnnw  Sfv 
RoadmiNoS:  R/BSTINE*HbLTER0CaiNC.3lctsS  $3°^! 
STRTTPTTo4%   ^t!^  2,'70    mile:    LANGAN  CON- 

fal RUCTION  CO.,  Albany,  $17,187;  Road  No.  5247-A  Onondaga 
County  0.18  mile:  M.  J.  GLEASON  &  CO.,  Syracuse T  $217^ 
TROWRmn^0!?'^  County  3.64  miles:'  ARMSTRONG  & 
?WGE',  Mlddletown,  $29,368;  Road  No.  449,  Orange 
County  3  17  miles:  ARMSTRONG  &  TROWBRIDGE  Middle - 
town  $21,399;  Road  No.  1329,  Orange  Count y7  3  70  miles • 
^S„a;;cLhTeld:  Road  No.  5591,  Orange  CoSnty,  0  38  mile'-  SCHTIN ' 
NEMUNK  CONSTRUCTION  CO.,  Highland  Mills  $3072-  Road 
No  ^henectady  County,  5.62  mifes:  Award  held';  Road 

STRTIPTTON  rna  T?°Unt,y'  e5/o°l1nmii?S:  GREENFIELD  CON- 
r<i^}lC  lPK  CO:\  Homell,  $43,719;  Road  No.  5510-A,  Sullivan 
County     0.43    mile:      HENRY    McNAMEE,    EddyviUe     $7  947 

NOTTTN°OO079HTiOf  COU?,ty'   4  07   miles:     PETER  F.  CON- 
r^tJ   CO     Horseheads    $30,603;   Road   No.    1330,  Tompkins 
County      2.48     miles:      GREENFILE     CONSTRUCTION  on 
Hornell,    $26,447;   Road   No.   603,   Ulster   CoSntv  10' 24  miw 
OcRtMf4T??dNNot  lROWBRIDCE.  Mid^fetown?'!^^!4  Not^i 

henry-'p"^^^^.:  ar$poa,^n5f skmen  st  awarded  to 
AB^ras^rs^^A^a^.84- awarded  to 

CnS^  ffit-SnaiWa,'ded,  ^  CHARLES  A.  MYERS  CONTRACTING 
CO    at  $6,804;  regulating,  grading,  curbing  and  laying  side- 

Oct.  2Sl.°n  Dltmas  Ave"  to  M-  F-  MAHER,  at  $9,932 '  Noted 

r>„jy*  Yr  Y«i;k— (Borough   of   Manhattan)  — (Official)  — 

Contracts    for    paving    awarded    as    follows-    Arden    St  tn 
ASPHALT  CONSTRUCTION  CO.,  Madison  Ave.  and  137th  St 
New  York,  at  $5,934;  161st  St.  to  AZTEC  ASPHALT  CO  90 
West  St.,   New  York,   at   $6,264;    Front   St     to   W     T  FTT7 
GERALD,  547  West  45th  St.,  at  $34,838     Noted  Oct.'  21. 

T  ^*  ,Y*» .  New  York— (Borough  of  Manhattan)  — (Official)  — 
Lowest  bids  received  Nov.  5  for  regulating  and  repaying  (a) 
Tnlfh  Itdet  °f  Broadway  from  curb  to  rail  from  north  side  of 
108th  St.  to  north  side  of  110th  St.,  (b)  Sixth  Ave   from  ^iVhth 

PeVrryt°St19Weftt"10Ct{;e^Wfich  A.Ve-  ^l^t*  A^ve.  to™  orf^rt 

Yfe$ll°  C^1UQm^U|tAye-  (e)  78th  St"  fromVlrSf to  Third  Ave 
of  95th  and  96th  St.  from  Broadway  to  Amsterdam  Ave  were 

a37thH?tWS^  tHSPhAalt.  Construction  Co.,  Madison  Ave.  and 

t37th.St  $5,189;  (b)  Aztec  Asphalt  Co.,  90  West  St  $52  151- 
(c)  Sicilian  Asphalt  Paving  Co.,  41  Park  Row,  S5,2?7-  (&i 
Al  1  n60ASPfh^  JlO.SSBiCe)  Sicilian  Asphalt  Paving  Co. 

Im'so60,  N(ot)edBOctei28ASPhalt   PaVmS  C°-   Wool-oi-th  %ldg' 

from'  cityN?rneB\TTP^krp?°nrgsrato  'SfyrSe'^ai^d^o 
THOMAS  F.  DUNIGAN,  Woodbridge,  at  $29,148     Not^fl  Nov.  4 
.  N.  J.,  New  Brunswick— Contract   for  10,000  sq.yd    of  an. 
Sr^S'cS!  Ne^^f nrkAVNe:  '°  FRANKLIN 

N.  J„  Plainfield— (Official)— Bids  were  received  Nov  1  bv 
Common  Council  for  improving  Sherman  and  Fillmore  Ave 

^o%uES&iloI?tl%M2fT°mBUTke  &  B°nham"  at  ^,03e7AaVned 
Penn.,   Greensbnrg-— Contract    for    Scottdale-Tyrone  Mills 
Noted  Oct  7  SAMUEL   HOLMES,    Scottdale,    at    $19  958 

Penn.,  Greensburg-— Bids  were  received  Oct.  28  for  Jeanette- 
m  a-PeV^llleT3Rd-  a?>  fojLow,s:  L-  Edwards,  Greensburg,  $21123" 
S?ldyNBted*OcSt:a7dd°Ck'   ?21'6°1:   Ridge   Br°S-  ^ttlburgh', 

Penn.,  Philadelphia— UNION  PAVING  CO.,  112  North  Broad 
St.,  awarded  contract  for  paving  Jasper  St.  at  $16  978  au 

ed  ^S^^^^S^^gS!  tW« 

^^^ftttSk^Sfea  ^   ^   CDNNINGHAM^  & 

TvroHaotBaItV"?>re— Contract  for  paving  State,  Trenton  and 
Mace  St.  and  Bremdenbaugh  and  Stable  Alley  awarded  tn 
GEORGE  LONG  CONTRACTING  CO..  at  $6,438?     aVVarded  to 
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Mtl.,  Baltimore — Contract  for  paving  portions  of  Balderson, 
Water,  Grant  and  Mercer  St.  awarded  to  BALTIMORE 
ASPHALT  BLOCK  AND  TILE  CO.,  at  $5,231.     Noted  Oct.  14. 

Md.,  Baltimore — Contract  for  grading  main  and  upper  por- 
tions of  Ellicott  Driveway  awarded  to  F.  B.  BEASMAN  CO., 
7  Clay  St.,  Baltimore,  at  $21,015.    Noted  Oct.  7  and  14. 

N.  C,  Gastonia — Contract  for  50,000  sq.yd.  asphalt  paving 
awarded  to  NOLL  CONSTRUCTION  CO.,  Chattanooga,  Tenn. 

Fla.,  Ft.  Pierce — Contract  for  hardsurfacing  Fellsmere- 
Sebastian  Rd.  awarded  to  H.  R.  SLOANE,  Sebastian  Rd.,  at 
about  $6,000.    Noted  Oct.  28. 

Ohio,  Findlay — (Official) — C.  B.  Hall  &  Son,  Findlay,  at 
$5,495,  submitted  lowest  bid  for  paving  East  Sandusky  St. 
with  brick. 

Ohio,  Independence — (Official) — Contract  will  be  awarded 
about  Nov.  27  for  sidewalks  on  Brecksville  Rd.  Bonds  for 
$9,500  sold  for  this  purpose.    Noted  Oct.  14. 

Ind.,  Evansville — (Official) — Contract  for  macadam  road  in 
Pigeon  Township  awarded  to  TRAYLOR  &  KREMPP,  Jasper, 
at  $7,848.    Noted  Oct.  28. 

Ind.,  Fowler — (Official)  —  Contract  for  road  in  Balboa 
Township  awarded  to  A.  E.  GRAY,  Goodland,  at  $8,967.  Noted 
Oct.  28. 

Ind.,  Greencastle — (Official) — Contract  for  macadam  road 
in  Greencastle  Township  awarded  to  EARL  HURST,  Clover- 
dale,  at  $13,000.    Noted  Oct.  28. 

Ind.,  Logansport — (Official) — Contract  for  paving  awarded 
to  ANDREWS  ASPHALT  PAVING  CO.,  Hamilton,  Ohio,  at 
$100,228.    Noted  Sept.  16  and  30. 

Ind.,  Plymouth — (Official)- — Contract  for  three  roads  in 
German  Township  awarded  to  FRANK  BALLINGE,  Donald- 
son, at  $10,660.    Noted  Oct.  28. 

Ind.,  Shelbyville — (Official) — Contract  for  two  roads  in 
Washington  Township  awarded  to  HARVEY  OLDMAN,  Eden- 
burg,  at  $5,570,  and  MOBERLY  &  CO.,  Shelbyville,  at  $3,148. 
Noted  Oct.  28. 

Ind.,  South  Bend — Contract  for  paving  Leeper  Ave.  from 
Howard  to  Angella  Ave.  awarded  to  HARRY  N.  BARNES,  at 
$12,437. 

III.,  Joliet — Contract  for  paving  Jefferson  St.  between  East- 
ern Ave.  and  Herkimer  St.  with  bituminous  macadam  awarded 
to  R.  F.  CONWAY  CO.,  133  West  Washington  St.,  Chicago. 

Wis.,  Tomah — Contract  for  vitrified  brick  paving  awarded 
to  GEORGE  R.  KEACHIE  CO.,  Madison,  at  about  $15,000. 
Noted  Oct.  14. 

Kan.,  Columbus — (Official) — Contract  for  grading  and  sur- 
facing with  gravel  seven  miles  of  county  road  between  Co- 
lumbus and  Crestline  awarded  to  W.  HUNTSINGER,  Colum- 
bus, at  about  $6,000.    Noted  Oct.  21. 

Kan..  Independence  —  Contract  for  paving  awarded  to 
GREEN  &  CULLEN,  at  $33,422. 

Mo„  Kansas  City — Contract  for  grading  a  portion  of  Meyer 
Blvd.  awarded  to  McMILLAN  CONSTRUCTION  CO.,  Chicago, 
111.,  at  $86,000.    Noted  Sept.  6  and  Oct.  14. 

Mo.,  St.  Louis — Contract  for  improving  Marcus  Ave.  award- 
ed to  SHRAINKA  CONSTRUCTION  CO.,  at  $7,684. 

Tex.,  Beaumont  —  Contract  for  paving  various  streets 
awarded  to  UVALDE  ROCK  ASPHALT  CO.,  Beaumont,  Tex. 
Estimated  cost,  $275,000. 

Tex.,  Bryan — Contract  for  road  construction  in  District  No. 
1  awarded  to  ALNEY  AND  McCORMICK,  Houston.  Estimated 
cost,  $20,000. 

Tex.,  Dallas — Contract  for  paving  awarded  to  LEVY  & 
LEVY,  Muskogee,  Okla.,  at  about  $50,000. 

Tex.,  Houston — Contract  for  paving  Creston  Ave.  awarded 
to  EUREKA  PAVING  CO.,  Houston,  at  $6,000. 

Colo.,  Denver — Contract  for  paving  alley  36  awarded  to  A. 
F.  HEWITT,  at  $12,859. 

Colo.,  Denver — Contract  for  paving  allev  37  in  Country 
Club  District  awarded  to  G.  W.  STARK,  at  $13,802. 

Utah,  Salt  Lake  City — P.  J.  MORAN,  152  North  Second 
St.,  at  $15,860,  awarded  contract  for  paving. 

Wash.,  Bremerton — Contract  for  concrete  walks  and  per- 
manent gutters  on  Burwell  Ave.  awarded  to  L.  L.  KENT,  at 
$6,356. 

Wash,,  Col-ville — (Official) — Contract  for  improving  three 
miles  of  Springdale-Hunters  Permanent  Highway  No.  2-A 
awarded  to  SPOKANE  ASPHALT  MACADAM  AND  PAVING 
CO.,  Spokane,  at  $10,000.    Noted  Oct.  21. 

Wash.,  Everett — Contract  for  improving  Harrison  Ave. 
awarded  to  ERVIG  &  HAUGH,  Everett,  at  $7,951. 

Wash.,  Pomeroy — (Official) — Contract  for  improving  por- 
tion of  Permanent  Highway  No.  1  awarded  to  TRIBOU  & 
BLACKMAN,  Walla  Walla,  at  $9,249.    Noted  Oct.  21. 

Wash.,  Stevenson — (Official) — Contract  for  nine  miles  of 
Stevenson-Carson  Rd.  awarded  to  J.  M.  AMBROSE,  22-23 
Bates  Dock  Bldg.,  Portland,  Ore.,  at  $48,000.  Noted  Sept.  23 
and  Oct.  21. 

Calif.,  Riverside — Bids  were  received  for  11  miles  of  road- 
way on  Route  No.  18  as  follows:  B.  R.  Davison  Construc- 
tion Co.,  Monrovia,  concrete,  $45,096;  macadam,  $52,825;  John- 
son-Shea Co.,  Riverside,  concrete,  $42,489;  macadam,  $56,889. 

Calif.,  Riverside — Contract  for  10  miles  of  Moreno  Rd. 
awarded  to  CONNER  CONSTRUCTION  CO.,  at  $61,825. 

Calif.,  San  Jose — (Official) — Contract  for  improving  Lincoln 
Ave.  in  Supervisorial  District  No.  4  awarded  to  RAISCH  IM- 
PROVEMENT CO.,  Crocker  Bldg.,  San  Francisco,  at  $14,340. 
Noted  Oct.  21. 

Calif.,  Santa  Barbara — (Official) — Contract  for  paving 
Booths  Point  Rd.  awarded  to  F.  R.  RITCHIE  &  CO.,  San  Fran- 
cisco, at  $15,475.    Noted  Oct.  7. 


INDUSTRIAL  WORKS 
Proposed  Work 

Co  nn.,  Hartford — Swift  &  Co.  contemplates  building  three - 
story  addition  to  refrigerating  plant.  Estimated  cost,  $100,000. 

Conn.,  Waterbury — Waterbury  Tool  Co.  will  build  one- 
story,  220x212-ft.  machine  shop  in  Browns  Meadow. 

!V.  Y.,  Albany — Plans  being  prepared  for  one-story,  125x 
200-ft.  addition  to  factory  of  Modern  Machine  and  Tool  Co. 

IV.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  prepared 
for  three-story,  200x320-ft.  factory  at  43d  St.  and  First  Ave., 
for  E.  W.  Bliss  Co.     Estimated  cost,  $175,000. 

N.  Y„  New  York — (Borough  of  Brooklyn) — Plans  prepared 
for  two-story,  110x200-ft.  brick  machine  shop  on  23rd  St. 
for  Empire  Repair  and  Electric  Welding  Co.,  42  Whitehall  St., 
New  York. 

N.  Y„  New  York — (Borough  of  Brooklyn) — (Official)  — 
Linde  Air  Products  Co.,  30  East  42d  St.,  plans  one-story, 
72xl00-ft.  brick  factory  at  Driggs  Ave.  Estimated  cost. 
$16,500. 

ST.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Plans  being  prepared  by  Francisco  Jacobus,  Arch.,  200  Fifth 
Ave.,  for  eight -story  98xl00-ft.  factory  at  25th  St.  and  Tenth 
Ave.,  for  Marginal  Realty  Co.    Estimated  cost,  $150,000. 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
J.  B.  Snooks'  Sons,  Arch.,  261  Broadway,  preparing  plans  for 
10-story,  cold  storage  plant  at  10th  Ave.,  Marginal,  16th  and 
17th  St.,  for  Merchants  Refrigerating  Co.,  7  Harrison  St. 
Estimated  cost,  $1,000,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  by  J.  S.  Maher,  Arch.,  431  West  14th  St., 
for  alteration  to  factory  of  Miller  Estate.  Estimated  cost, 
$25,000. 

N.  Y.,  Poughkeepsie — Plans  being  prepared  for  four-story, 
75x350-ft.  factory  for  Victor  Typewriter  Co.  John  J.  Petit, 
103  Park  Ave.,  N.  Y.,  Arch. 

N.  Y.,  Troy — (Official) — Westinghouse,  Church,  L.drr  &  Co., 
Arch.,  N.  Y.,  preparing  plans  for  eight-story,  70xl00-ft.  fac- 
tory for  Cluett  Peabody  Co.,  Inc,  Estimated  cost,  $2,000,000. 
Noted  Oct.  28. 

N.  Y.,  Utica — Heron  Mfg.  Co.  contemplates  two-story  ad- 
dition to  plant.    Estimated  cost,  $100,000.  . 

N.  J.,  Newark — Plans  being  prepared  for  five-story  factory 
on  High  St.  for  Splitdorf  Electrical  Co.,  98  Warren  St. 

Penn.,  McKeesport — -American  Sheet  Steel  Co.  will  enlarge 
W.  Dewees  wood  plant.  Estimated  cost  between  $125,000  and 
$150,000. 

Penn.,  McKeesport- — McKeesport    Tinplate    Co.    will  build 

addition  to  plant. 

Penn.,  New  Kensington — Plans  being  prepared  by  W.  G. 
Wilkins  Co.,  Westinghouse  Bldg.,  Pittsburgh,  for  brick  and 
steel  factory  for  National  Lead  and  Oil  Co.  Estimated  cost, 
$100,000. 

Penn.,  Philadelphia — (Official) — Bids  will  be  received  about 
Dec.  1  for  four-story,  54xl00-ft.  factory  for  M.  Rice  &  Co. 
Noted  Nov.  4. 

Penn.,  Philadelphia — Plans  prepared  by  William  Steele  & 
Sons  Co.,  16th  St.  and  Archer  St.,  for  five-story,  16x243-ft. 
reinf orced-concrete  building  at  Westmoreland  and  Masther 
St.  for  Philadelphia  Tapestry  Mills.  Estimated  cost,  $120,- 
000. 

Penn.,  Pittsburgh — Plans  being  prepared  by  V.  Wyss- 
Thalman,  Arch.,  5113  Jenkins  Arcade,  for  two-story,  84xl36-ft. 
warehouse  for  Liquid  Fuel  Combustion  Co.    Noted  Sept.  30. 

Md.,  Baltimore — Baltimore  Car  and  Foundry  Co.,  Curtis 
Bay,  Md.,  will  build  273xl,200-ft.  addition.  Estimated  cost, 
$500,000. 

W.  Va.,  Huntington — Huntington  Tobacco  Warehouse  Co. 
will  build  160xl60-ft.  wood  and  concrete  warehouse. 

W.  Va„  Moundsville — U.  S.  Stamping  Co.,  Wheeling,  con- 
templates building  addition  to  plant  at  Moundsville. 

W.  Va.,  Wheeling — LaBelle  Iron  Works  will  build  coke 
plant.    Estimated  cost,  $2,000,000. 

Ga.,  Gainesville — H.  Clark,  Bowersville,  contemplates  knit- 
ting mill.     Estimated  cost,  $25,000. 

Ala.,  Birmingham — Harris  Transfer  and  Warehouse  Co.  con- 
templates building  five-story  reinf  orced-concrete  warehouse. 
Estimated  cost,  $50,000. 

Ky.,  Ashland — Norton  Iron  Works  estimates  cost  of  pro- 
posed bi-product  plant  between  $200,000  and  $500,000.  Noted 
Oct.  28. 

Ky.,  Owensboro — Hull  Pump  and  Tank  Co.  contemplates 
building  plant. 

Ohio,  Canton — The  Universal  Mfg.  Co.  will  build  a  plant. 

Frederick  G.  Grant  is  interested. 

Ohio,  Cincinnati — (Hyde  Park) — Hyde  Park  Lumber  Co. 
will  build  brick  warehouse.     Estimated  cost  $10,000. 

Ohio,  Cincinnati — Joseph  G.  Steinkamp  &  Bros.,  Arch., 
preparing  plans  for  garage  at  Fifth  St.  and  Sycamore  St. 
for  Frank  Fox.     Estimated  cost,  $40,000. 

Ohio,  Cleveland — Plana  prepared  by  Multon  &  TaTylor,  Hip- 
podrome Bldg.,  for  eight  story,  211x330-ft.  and  71x222-ft.  ware- 
house for  Home  Financing  Co.    Estimated  cost,  $500,000. 

Ohio,  Cleveland — American  Steel  and  Wire  Co.  will  build 
addition. 

Ohio,  Dayton — Plans  being  prepared  for  addition  to  plant 
of  Maxwell  Motor  Car  Co. 

Ohio,  Dayton — Plans  being  prepared  by  Thies  &  Thies, 
Davis  Bldg.,  for  three  story  brick  and  steel  addition  to  plant 
of  Ohio  Metal  Products  Co.,  39  Edgar  St. 

Ohio,  Fast  Liverpool — National  Drawn  Steel  Co.  contem- 
plates building  addition  to  plant. 

Ind.,  Brazil — Plans  prepared  for  addition  to  plant  of  Wood 
Turret  Machine  Co. 
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Ind.,  La  Fayette — A.  J.  Fogarty,  Michigan  City,  interested 
in  building  of  twine  factory.    Estimated  cost,  $35,000. 

111.,  Chicago — J.  Ogden  Armour  purchased  site  in  Broad 
St.  and  will  build  garage. 

111.,  Chicago — Cadillac  Automobile  Co.,  2301  South  Michi- 
gan Ave.,  purchased  site  at  Indiana  Ave.  and  23d  St.  and  will 
build   eight-story   building.     Estimated   cost,  $200,000. 

111.,  Chicago — Plans  prepared  by  Postle  &  Fisher,  Arch.,  140 
South  Dearborn  St.,  for  one-story,  209x480-ft.  factory  at  2000 
South  Jefferson  St.,  for  Western  Shade  Cloth  Co.  Estimated 
cost,  $75,000.    Noted  Oct.  21. 

111.,  Springfield — Western  Cartridge  Co.,  East  Alton,  111., 
will  build  plant  at  Springfield. 

Wis.,  Madison — Co-Operative  Packing  Co.  will  build  pack- 
ing plant.    Estimated  cost,  $200,000. 

Wis.,  Manitowoc — Plans  being  prepared  bv  Earl  F.  Miller, 
Arch.,  Dempsey  Bldg.,  for  55x300-ft.,  five-story,  brick  and 
steel  factory  for  Aluminum  Goods  Manufacturing  Co. 

Wis.,  Milwaukee — Schlitz  Candy  Co.  wifl  build  factory. 
Leonard  Schlitz  interested. 

Wis.,  New  Richmond — Intercounty  Packing  Co.  contem- 
plates building  plant.  Estimated  cost,  $100,000.  T.  J.  Davis, 
Pres. 

Minn.,  Minneapolis — Maples  Steel  and  Machine  Co.  will 
build  one-story,  140x365-ft.  factory.    Estimated  cost,  $60,000. 

Minn.,  Minneapolis — Western  States  Coke  Co.  plans  factory 
at  Marshall  St.  and  Northern  Pacific  right-of-way. 

Minn.,  Minneapolis — Janney,  Semple  Hill  &  Co.,  First  Ave. 
S.  and  Second  Ave.,  will  build  addition  to  warehouse  on  First 
St.  and  Third  Ave.    Estimated  cost,  $200,000. 

Minn.,  Minneapolis — Kronick  Cleaning  Co.,  1213  Hennepin 
Ave.,  will  build  two-story  reinforced-concrete  store  and  dry 
cleaning  building.     Estimated  cost,  $45,000. 

Minn.,  Minneapolis — Minnesota  Motor  Car  Co.  contemplates 
building  two-story  reinforced-concrete  building  and  one- 
story,  10xl42-ft.  garage.     Estimated  cost,  $50,000. 

Minn.,  Minneapolis — Minneapolis  Steel  and  Machinery  Co., 
29th  and  Minnehaha  St.,  will  build  one-storv,  140x356-ft.  fac- 
tory at  2906  Minnehaha  St.     Estimated  cost,  $60,000. 

Minn.,  St.  Paul — Contract  will  soon  be  awarded  for  ten- 
story,  4Sxl50-ft.  concrete  terminal  elevator  for  Equity  Co- 
Operative  Exchange.  Plans  prepared  bv  Foltz  Engineering 
Co.,  1410  Pioneer  Bldg.,  Arch.  Estimated  cost,  $125,000.  Noted 
Sept.  30. 

Minn.,  St.  Peter — St.  Peter  Woolen  Mills  will  build  factory. 
Estimated  cost,  $10,000.    J.  C.  Brinkler  interested. 

Kan.,  Argentine — Plans  being  prepared  for  addition  to  car 
repair  shed  for  Atchison,  Topeka  &  Santa  Fe  Railway.  Esti- 
mated cost,  $45,000. 

Kan.,  Wichita — Rumley  Products  Co.  plans  two-story,  lOOx 
120-ft.  warehouse.     Estimated  cost,  $30,000. 

Mont.,  Butte — Roberts  Cereal  Mill  Co.  will  build  flour  and 
feed  mill  at  Butte.    A.  G.  Roberts  interested. 

Mont.,  Helena — T.  C.  Power  Co.  will  build  42x48x55-ft.  seed 
cleaning  plant  and  grain  elevator. 

Mo.,  Kansas  City — Plans  being  prepared  for  bakery  for 
Nafziger  Baking  Co.     Estimated  cost,  $40,000. 

Mo.,  St.  Louis — J.  Johansen  will  build  three-story  machine 
shop  and  garage. 

irtah.  Salt  Lake  City — Plans  prepared  by  F.  C.  Barnes 
for  garage  at  Main  St.    Estimated  cost,  $10,000. 

Wash.,  Leavenworth — Rothert  Process  Steel  Co.  purchased 
site  at  Leavenworth  and  will  build  plant. 

Ore.,  The  Dalles — Dri  Fresh  Co.  plans  two-story,  75x150- 
ft.  addition. 

Alaska,  Seward — F.  T.  Frank,  Cordova,  will  build  cement 
plant.    Estimated  cost,  $100,000. 

Bids  In  and  Contracts  Awarded 
Mass.,    Maiden — Parks-Osgood    Co.    awarded    contract  to 
WILLIAM  M.   BAILEY,   88   Broad  St.,   Boston,  for  one-story 
garage.     Estimated  cost,  $20,000. 

Mass.,  Palmer — Armour  &  Co.  awarded  contract  to  FLYNT 
BUILDING  AND  CONSTRUCTION  CO.,  Palmer,  for  three- 
story  brick  and  reinforced-concrete  plant.  Estimated  cost, 
$35,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Contract  for  mason  work  for  one-story,  75xl00-ft.  brick  and 
steel  ice  storage  plant  for  Ice  Mfg.  Co.,  1480  Broadway 
awarded  to  GEORGE  H.  McENTEE.    Noted  Oct.  28. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)- — 
Contract  awarded  to  ROSEN  CONSTRUCTION  CO.,  3099  Stagg 
St.,  for  three-story,  49xl00-ft.  garage  at  440  E.  11th  Ave.,  for 
N.  Y.  Herald. 

N.  Y.,  Rhinebeck — (Official) — Contract  awarded  to  ROBERT 
S.  POLLOCK,  110  East  28th  St.,  for  dairy  buildings  for  Vin- 
cent Astor,  23  West  26th  St.  Estimated  cost,  $100,000.  Noted 
Sept.  23. 

N.  Y.,  Rochester — (Official) — Eastman  Kodak  Co.  awarded 
contract  for  two-story,  45xl40-ft.  and  five-story,  80xl65-ft 
additions  to  plant  to  ALEXANDER,  SHUMWAY  &  UTZ 
Rochester.     Noted   Oct.  28. 

N.  J.,  Jersey  City — Contract  awarded  to  JOHN  M.  FER- 
GUSON, Paterson,  at  $80,000,  for  three-story  reinforced-con- 
crete factory  at  Baldwin  Ave.  and  High  St.  for  Durham 
Duplex   Razor  Co. 

N.  J.,  Phillipshurg — Cannister  Co.  awarded  contract  for 
factory  to  BUTZ  CLADER  &  CO.,  Allentown,  N.  J.  Estimated 
cost,  $50,000. 

Penn.,  Philadelphia — Contract  for  100x200-ft.  reinforced- 
concrete  grain  elevator  addition  at  Schuylkill  Ave.  for  Penn- 
sylvania R.R.  awarded  to  JAMES  STEWART  &  CO.,  Chicago, 
111.    Estimated  cost.  $200,000. 


Penn.,  Philadelphia — Louis  Walther  Mfg.  Co.  awarded  con- 
tract for  three-story,  reinforced-concrete  factory  at  Torres- 

*?ienn^veiTand  N  St  to  M-  WARD  EASBY,  Crozer  Bldg.,  at 
$56,000.    Noted  Oct.  7. 

Penn.,  Pittshurgh— Pittsburgh  &  Lake  Erie  R.R.  Co. 
awarded  contract  to  JAMES  L.  STUART  for  six-story  ware- 
house at  Smithfield  St.     Estimated  cost,  $1,000,000. 

*?el'\  Wilmington — William  Freihofer  Baking  Co.  awarded 
contract  for  bakery  to  PHILIP  HAIBACH  CONSTRUCTION 
CO.    Estimated  cost,  $100,000.    Noted  Sept.  30. 

D.  C,  Washington — Washington  Steel  and  Ordnance  Co. 
awarded  contract  to  BLAW  STEEL  CONSTRUCTION  CO., 
Pittsburgh,  Penn.,  for  126xl65-ft.  addition  to  forge  shop. 

Ohio.  Oakley — (Cincinnati  post  office) — Cincinnati  Ball 
Crank  Co.  awarded  contract  to  ADAM  KOENIG,  for  excava- 
tion and  masonry  work,  L.  SCHREIBER  &  SONS  CO.,  for  iron 
work,   for  one-story,  100x276-ft.  factory. 

°hlM;,  YounK>"town — Brier  Hill  Steel  Co.  awarded  contract 
to  LACKAWANNA  BRIDGE  CO.,  Buffalo,  N.  Y.,  for  two  open- 
hearth  steel  furnaces.    Noted  Nov.  4. 

ind.,  F.vansville — (Official) — Contract  for  five-story,  50x150- 
Ahi^S^A^r^  Anchor  Supply  Co.  awarded  to  KOCH  & 
GRIESBACHER.    Noted  Oct.  14. 

+  „  £™V\JTa^£er~Jasper  Mfg-  Co-  awarded  contract  for  factory 
to  SCHMIDT  &  RENNER,  Jasper,  at  $14,774.     Noted  Oct.  14. 
III.,  Dixon — State  Colony  for  Epileptics  awarded  contract 
forage,    laundry    and    bakery    building    to    A.  B. 
KRAUEL,  Danville,  at  $73,000. 

„7  MTinn/»  **ed  Wing — Busch  &  Boxrud  awarded  contract  to 
$25  o"n'o  LONGCOR'   Red   win&.   for  garage.     Estimated  cost, 

^  ATkAV  f'orfman — (Official) — Consumers  Portland  Cement 
Co.,  1405  Lumber  Exchange  Bldg.,  La  Lalle  and  Madison  St., 
Chicago,  111.,  awarded  contract  to  FULLER  ENGINEERING 
CO.,  Allentown,  Penn.,  for  building  plant. 

YVnsh.,  Seattle — Bids  were  received  Oct.  20  bv  Port  of  Seat- 
Commission    for    four-story    addition    to    warehouse  on 
Whatcom  Ave.  from  Harry  Brandt  Construction  Co.,  at  $60,500 
Hans  Pederson,  $68,684,  W.  T.  Butler,  $67,500.    Noted  Oct.  14. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

Md.,  Indian  Head — Extension  to  Pulping  and  Poaching 
House — Bids  will  be  received  by  H.  R.  Stanford,  Ch.  of  Bu- 
reaus of  Yards  and  Docks,  Navy  Dept.,  Washington,  D.  C, 
until  11  a.m.,  Nov.  27,  for  extension  to  pulping  and  poaching 
house,  Naval  Proving  Ground,  Indian  Head. 

D.  C,  Washington — Heating  Plant — Bids  will  be  received 
by  James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept  ,  un- 
til 10  a.m.,  Nov.  17,  for  central  heating,  lighting"  and  power 
plant  at  Washington,  D.  C. 

Fla.,  Pensacola — Paving — Bids  will  be  received   by  H  R 
Stanford,   Ch.   of  Bureau   of  Yards   and   Docks,   Navy  Dept 
Washington,  D.  C,  until  11  a.m.,  Dec.  4,  for  concrete  pave- 
ment at  navy  aeronautic  station,  Pensacola. 

Tenn.,  Humboldt — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  20,  for  U.  S.  post  office  at 
Humboldt. 

Ky.,  Louisville — Lock  Bridges — Bids  will  be  received  at  U 
S.  Engineer  Office  until  Dec.  6  for  swing  bridge  over  locks  of 
Louisville  and  Portland  Canal. 

Ohio,  Middletovvn — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  18,  for  U.  S.  post  office  at 
Middletown. 

Mich.,  Sault.  Ste.  Marie — Timber — Bids  will  be  received  at 
U.  S.  Engineer  Office,  337  Federal  Bldg.,  Detroit,  until  noon 
Dec.  15,  for  furnishing  and  delivering  about  110,000-ft.  B.  M. 
of  white  oak  timber.     (See  adv.) 

Mo.,  Jefferson  City — Elevator — Bids  will  be  received  bv 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Nov.  29,  for  new  "hoist  way  and 
electric  freight  elevator,  etc.,  in  U.  S.  courthouse  and  post 
office,  Jefferson  City. 

Colo.,  Denver — Machinery — Bids  will  be  received  by  U.  S. 
Reclamation  Service,  Denver,  until  Nov.  16,  for  furnishing  ex- 
cavating machinery  for  Yuma  Project,  Arizona. 

Calif.,  San  Francisco — Dry-dock  —  Secretarv  of  Navy, 
Washington,  D.  C,  approved  plans  of  Union  Iron  Works  for 
dry  dock  at  Hunters  Point. 

Hawaii,  Pearl  Harbor — Buildings — Bids  will  be  received  by 
H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navv 
Dept.,  Washington,  D.  C,  until  11  a.m.,  Dec.  4.  for  three  build- 
ings at  naval  station,  Pearl  Harbor. 

P.  I.,  Cavite — Buildings — Bids  will  be  received  by  H.  R. 
Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept. 
Washington,  D.  C,  until  11  a.m.,  Jan.  4,  for  five  buildings  at 
naval  station,  Cavite. 

Bids  In  and  Contracts  Awarded 
Md.,  Indian  Head — Tank  and  Tower — Bids  were  received 
Oct.  30  for  250,000-gal.  steel  water  tank  and  tower  at  Naval 
Proving  Ground.  Indian  Head,  as  follows:  Pittsburgh-Des 
Moines  Steel  Co.,  Curry  Bldg.,  Pittsburgh,  Penn.,  $10,184;  York 
Bridge  and  Construction  Co.,  Curry  Bldg.,  York,  Penn.,  $10,9S0; 
Memphis  Steel  Construction  Co.,  Greensburg,  Penn.,  $11,228. 
Noted  Oct.  14. 

Penn.,  Harrisburg — Post  Office — H.  L.  Brown  &  Co.,  Mt 
Vernon,  N.  Y.,  at  $113,405,  submitted  lowest  bid  for  additions 
and  alterations  to  U.  S.  post  office.  Noted  Aug.  26  and 
Oct.  7. 

Ohio,  Logan — Post  Office — Contract  for  U.  S.  post  office  at 
Logan  awarded  to  A.  W.  LANE,  19  South  La  Salle  St.,  Chicago, 
111.,  at  $42,820.    Noted  Sept.  9  and  Oct.  21. 

Wis.,  Merrill — Post  Office — Bids  were  received  Nov.  1  for 
post  office  at  Merrill,  (a)  limestone,  (b)  sandstone,  as  fol- 
lows:    James  Devault,  Canton,  Ohio,   (a)  $59,700,  (b)  $60,900: 
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John  Lauritzen,  Fergus  Falls,  Minn.,  (a)  $53,900;  Ca'lahan- 
Mandl  Co.,  814  Reaper  Blk.,  Chicago,  111.,  (a)  $58,700;  (b) 
$60,000.    Noted  Sept.  30. 

Mont.,  St.  Ignatius — Excavation — Contract  for  Mission 
lateral  H  and  sub-laterals,  Flathead  irrigation  project,  award- 
ed to  WILSON  BROS.,  Poison,  at  $16,423.    Noted  Sept.  30. 

Okla.,  Tulsa — Mechanical  Equipment — Contract  awarded  to 
FARWELL  HEATING  AND  ENGINEERING  CO.,  Joplin,  Mo., 
at  $25,667,  for  mechanical  equipment  for  U.  S.  post  office  and 
court  house.    Noted  Sept.  2. 

Okla.,  Tulsa — Post  Office — Contract  for  U.  S.  post  office  and 
court  house  awarded  to  M.  YEAGER  &  SON,  Danville,  111.,  at 
$184,856.    Noted  Oct.  7. 

CANALS,   DITCHES    AND  IRRIGATION 
Proposed  Work 
Mass.,  South  Hyannis — Dredging — State  appropriated  $10,- 
000  for  dredging  Lewis  Bay  between  Egg  Island  and  Dum- 
bars  Point. 

Md.  Hagerstown — Canal  Improvements — Canal  Towage 
Co.  will  improve  Chesapeake  &  Ohio  Canal,  including  concrete 
lock  at  Dam  No.  6. 

Fla.,  Arcadia — Ditch — Bids  will  be  received  until  Nov.  15 
by  County  Commissioners  for  drains,  canals  and  ditches  for 
Arcadia  Drainage  District  in  DeSoto  County.    Noted  Oct.  7. 

Fla.,  Bradentown — (Official) — Drainage — Bids  will  be  re- 
ceived until  Nov.  15  for  purchase  of  $130,000  bonds  for  drain- 
age.   C.  A.  Tilton,  Clk.  of  Bd.  of  County  Comn.    (See  adv.) 

Mich.,  Saginaw — Drainage — Saginaw  County  Supervisor 
contemplates  draining  land  located  by  Spaulding,  James,  Swan 
Creek,  Albee  St.,  Charles  and  Plymouth  Townships. 

III.,  Chicago — Drainage — Drainage  Board  will  issue  $2,- 
000,000  for  widening  river  south  of  Van  Buren  St.  and  for 
diverting  sewage  in  Calumet  District. 

111.,  Chicago — Canal — City  plans  8-ft.  canal  to  connect 
Chicago  with  Mississippi  River  and  cheap  water  transporta- 
tion with  Gulf  of  Mexico  and  Pacific  Coast. 

Wis.,  Chilton — Drainage — Citizens  contemplate  establish- 
ing drainage  district  to  drain  land  in  Zimmerman  Swamp  and 
Saukville. 

Minn.,  Bemidji — Ditches — A.  Stanton,  Judge  County  Court, 
plans  Ditches  Nos.  34  and  36,  in  Hamre  and  Steenerson  Town- 
ships and  in  unorganized  townships.  Estimated  cost,  $283,- 
882. 

Minn.,  Duluth — Ditch — Contract  will  soon  be  awarded  for 
Ditch  No.  5  by  County  Commissioners.  Estimated  cost,  $150,- 
000. 

Kan.,  Topeka — Drainage — Survey  being  made  by  V.  R. 
Parkhurst  of  Indian  and  Soldier  Creek  territories  of  North  To- 
peka Drainage  District. 

Tex.,  Aldine — Drainage — Bonds  for  $140,000  sold  for  drain- 
age work  in  Drainage  District  No.  7. 

Tex.,  Austin — Reclamation — A.  A.  Stiles,  State  Reclamation 
Engr.,  made  surveys  for  organization  of  levee  district  for 
reclamation  of  100,000  acres  from  mouth  of  Little  Brazos  to 
point  near  Marlin.     Noted  Aug.  26. 

Tex.,  Bay  City — Drainage — E.  N.  Gustafson,  Engr.,  sub- 
mitted report  to  Matagorda  County  Commissioners  for  drain- 
age system  in  District  No.  6.  Estimated  cost,  $47,988.  Noted 
Sept.  2. 

Tex.,  Houston — Drainage — Bonds  for  $140,000  for  drainage 
system  have  been  sold.     Noted  Sept.  9. 

N.  M.,  Carlsbad — Irrigation — Bids  will  soon  be  received  by 
L.  E.  Foster,  Project  Mgr.,  for  Down  Canyon  Pipe  line. 

Utah,  Mincrsville — Irrigation — Delta  Land  and  Water  Co. 
and  Minersville  Irrigation  Co.  contemplate  lateral  system  of 
water  distribution  over  12,000  acres  in  Beaver  County. 

Wash.,  Brewster — Irrigation — Contract  will  soon  be 
awarded  for  Brewster  Irrigation  District  project.  Estimated 
cost,  $1,069,000.     Noted  Sept.  30. 

Ore.,  Burns — Irrigation — Harbey  Basin  Development  Co. 
has  secured  water  rights  to  irrigate  50,000  acres  of  land. 

Ore.,  Grandview — Irrigation — Election  will  be  held  Nov.  22 
to  vote  on  $600,000  bonds  for  Suttle  Lake  Irrigation  Dis- 
trict.   C.  I.  Henline,  Secy.  Bd.  of  Directors. 

Ore.,  Grants  Pass — Irrigation — Rogue  River  Public  Ser- 
vice Corporation  granted  permit  by  State  Engineer  to  appro- 
priate water  for  irrigation  of  12,460  acres. 

Ore.,  Hood  River — Irrigation — Bids  will  be  received  until 
Nov.  16  by  Board  of  Directors  of  East  Fork  Irrigation  District 
Nos.  5  and  6,  Hood  Bldg.,  for  diversion  gates,  dam  and  intake 
works  and  for  enlarging  canals.    Noted  Sept.  23. 

Ore.,  Medford — Canal  Improvements — Rogue  River  Canal 
Co.  contemplates  enlarging  canal,  building  ten  mile  extension 
to  Hopkins  Canal  and  other  improvements.  Estimated  cost, 
$250,000. 

Ore.,  Salem — Reclamation — Surveys  will  be  completed  about 
Dec.  15  for  reclamation  of  75  miles  on  French  Prairie.  Noted 
Nov.  4. 

Ore.,  Salem — Irrigation — Harney  Basin  Development  Co. 
will  irrigate  about  50,000  acres. 

Ore.,  Warrenton — Dredging — Surveys  will  be  made  for 
dredging  mouth  of  Skipanon  River  at  Warrenton.  Estimated 
cost,  $40,000. 

Calif.,  Blythe — Irrigation — Plans  prepared  for  irrigation 
of  60,000  acres  for  California  Farm  and  Irrigation  Co. 

Calif.,  Lindsay — Irrigation — Preliminary  surveys  made  for 
Lindsay  Strathmore  Irrigation  District.  Estimated  cost,  $1,- 
600,000.  John  Burr,  Charles  K.  Towt  and  others  interested. 
Noted  Nov.  4. 

Calif.,  Los  Angeles — Irrigation — Board  of  Supervisors  con- 
templating issuing  $2,606,000  bonds  for  organization  of  Irriga- 
tion District  No.  3. 

Calif.,  Pollasky — (Friant  post  office) — Irrigation  Dam — 
Madera  Canal  and  Irrigation  Co.  contemplates  building  irri- 
gation dam  across  San  Joaquin  River  near  mouth  of  Hildreth 
Creek. 


Calif.,  Stockton — Irrigation  —  Board  of  Supervisors  will 
issue  $300,000  bonds  for  West  Side  Irrigation  District  to  irri- 
gate 11,000  acres,  pumping  plant  and  ditch  system.  Noted 
Oct.  28. 

Bids  In  and  Contracts  Awarded 

Fla.,  Miami — Canals — South  Florida  Farm  Co.  awarded 
contract  for  100  miles  of  canals  and  laterals  on  Lake  Okee- 
chobee in  Lee  and  De  Soto  Counties  to  W.  F.  POLK. 

Miss.,  Silver  City — Canals — Contract  for  15  miles  of  canals 
for  Atchafalaya  Drainage  and  l^evee  District  awarded  to  W. 
P  BULLOCK  CO.,  Kansas  City,  Mo.,  at  $0.0777  per  cu.yd.;  90,- 
000  cu.yd.  of  levees  to  C.  B.  BOX,  Midnight,  Miss.,  at  $0.23  per 
cu.yd.    Noted  Oct.  14. 

Ky.,  Henderson — (Official) — Drainage — Contract  for  34,810 
ft.  drainage  ditch  awarded  to  A.  BENNEMAN,  Chicago,  111., 
at  $11,600.    Noted  Oct.  14. 

Ohio,  Toledo — Ditch — County  Commissioners  awarded  con- 
tract for  Harris  Ditch  to  C.  J.  BOSTON,  Monclova,  Ohio. 

Iowa  Council  Bluffs — Drainage — Contract  for  improving 
Allen  Creek  ditch  and  Fish  Lake  of  Harrison-Pottawatomie 
Drainage  District  No.  1  awarded  to  R.  S.  MORROW,  Omaha. 
Estimated  cost  from  $38,000  to  $50,000.    Noted  Oct.  21. 

Iowa,  Jefferson — Drainage — Contracts  for  drainage  work  in 
Drainage  District  No.  102,  Greene  County  awarded  as  follows: 
SAC  CITY  CEMENT  PRODUCTS  CO.,  at  $26,336,  ARTHUR 
McHOSE,  at  $28,870,  BART  JONES  AND  C.  A.  MOORE,  at 
$20,974. 

Iowa,  Jefferson — (Official) — Drainage — Contract  for  tile 
for  drain  No.  108,  Franklin  Township,  awarded  to  JEFFER- 
SON CEMENT  PRODUCTS  CO.,  at  $11,017;  labor  to  THOMAS 
LARSEN,  Callender,  at  $9,703.     Noted  Oct.  21. 

Minn.,  Blue  Earth — (Official) — Ditch — Contract  for  County 
Ditch  No.  32,  Fairbault  County,  awarded  to  OTTO  MILLER, 
at  $14,435.    Noted  Oct.  21. 

Ark.,  Corning — Ditch — Contract  for  1,560,000  cu.yd.  of  ditch 
and  116,500  cu.vd.  of  levee  work  for  Big  Gun  Drainage  Dis- 
trict Clay  and  Green  Counties,  awarded  to  NORTHERN  CON- 
STRUCTION CO.,  Elkhart,  Ind.,  at  $116,330. 

Ark.,  Pocahontas — Drainage — Contract  for  drainage  work 
in  Big  Running  Water  and  Tupeld  Drainage  Districts  awarded 
to  SCHWEING RUBER  &  POWERS,  Datto,  Ark. 

Tex.,  Victoria — Drainage — Contract  for  improving  Drain- 
age District  No.  3  awarded  to  U.  B.  McCURDY.  Estimated 
cost,  $190,500.    Noted  Sept.  30. 

Colo.,  Sterling — Dam — North  Sterling  Irrigation  District 
awarded  contract  for  refacing  dam  100  ft.  high  to  CLARK  & 
HESSELMAN,  Pueblo.    Estimated  cost,  $100,000. 

N.  M.,  Tularosa — Irrigation — Contract  for  installing  pump- 
ing plant  on  Tularosa  Creek  for  irrigation  of  500  acres 
awarded  to  J.  E.  MALONEY. 

MISCELLANEOUS 
Proposed  Work 

N.  Y.,  Buffalo — Wharf  Improvements — Commissioner  of 
Public  Works  will  soon  award  contract  for  concrete  wall 
paralleling  the  Bird  Island  Pier,  50x80  ft.  out  in  river.  Wall 
will  be  3,000  ft.  long. 

N.  J.,  Trenton — Fire-Alarm  Station — Board  of  Commission- 
ers will  build  central  station  for  new  police  fire-alarm  system. 

Pcnn.,  Philadelphia — Piers — Cramp  Shipbuilding  Co.  grant- 
ed permission  to  build  two  piers  into  Delaware  River  at 
Girard  Ave.    Estimated  cost,  $45,900. 

Penn.,  Philadelphia — (Official) — Pier — Bids  will  be  received 
until  noon,  Dec.  6,  by  John  Meigs,  Dir.  of  Dept.  of  Wharfs, 
Docks  and  Ferries,  555  Bourse  Bldg..  Philadelphia,  for  super- 
structure of  McKean  St.  Pier,  Nos.  78  and  80  south,  and 
adjacent  bulkhead  shed  in  Delaware  River  between  McKean 
St.  and  Snyder  Ave.  Estimated  cost,  $500,000.  Noted  Aug.  26. 
(See  adv.) 

Md.,  Baltimore — Tunnel — Preliminary  plans  prepared  for 
tunnel  under  Patatsco  River  for  Pennsylvania  R.R.  Esti- 
mated cost,  $12,000,000. 

W.  Va.,  Huntington — Subway — Plans  prepared  for  subway 
in  Tenth  St.  for  Chesapeake  &  Ohio  R.R.  Co.  Estimated  cost, 
$50,000. 

Miss.,  Bay  St.  Louis — Seawall — Bids  will  be  received  until 
Dec.  1  by  Charles  G.  Moreau,  seawall.    Noted  Oct.  21. 

Ky.,  Louisville — Park  Improvements — Park  Commissioners 
considering  improvements  to  parks. 

Ohio,  Portsmouth — Flood  Protection — Bids  will  be  received 
until  noon,  Nov.  17,  by  William  Gergens,  Dir.  of  Pub.  Ser., 
for  second  section  of  flood  protection  wall.    Noted  Oct.  7. 

Ohio,  Springfield — Retaining  Wall — Bids  will  be  received 
until  noon,  Nov.  29,  by  Walter  J.  Barrett,  City  Audr.,  for  pur- 
chase of  $13,500  bonds  for  building  and  improving  retaining 
walls  in  Mill  Run.    Noted  Oct.  21. 

Ohio,  Wellsville — (Official) — Dikes — Citizens  voted  $50,000 
for  dykes.    Noted  Oct.  28. 

Ind.,  Ft.  Wayne — Elimination  of  Grade  Crossing — Plans 
prepared  for  track  elevation  for  Pennsylvania  R.R.  and 
Wabash  R.R.  Alexander  C.  Shand,  Philadelphia,  Penn.,  Ch. 
Engr.,  Pennsylvania  R.R. 

111.,  Belleville — Tunnel — Citv  contemplates  building  tunnel 
to  care  for  flood  waters  of  Richland  Creek  which  will  bisect 
city  from  north  to  south.    John  Taylor,  interested. 

111.,  East  St.  Louis — Coal  Terminal — Wiggins  Ferry  Co. 
contemplates  building  coal  terminal  at  foot  of  Trendley  Ave. 

Wis..  Beloit — Mausoleum — City  will  build  mausoleum 
within  year.     Estimated  cost  between  $45,000  and  $75,000. 

Neb..  Omaha — Crane — Bids  will  be  received  until  Nov.  16 
by  T.  J.  O'Connor,  City  Clk.,  for  railroad  crane  of  five  tons 
capacity. 
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Mo.,  St.  Joseph — Speedway — Plans  prepared  for  two-mile 
speedway  at  Lake  Contrary.  John  Prince  interested.  Esti- 
mated cost,  $2,000,000.     Noted  Nov.  4. 

Tex.,  Galveston — Dry  Dock — J.  J.  Kane  and  associates  r  lan 
dry  dock  and  marine  way. 

Tex.,  Galveston — Wireless  Station — Marconi  Wireless  Tele- 
graph Co.  will  build  wireless  station  with  sufficient  power  to 
send  and  receive  message  from  Europe. 

Tex.  Houston — Wharves  and  Slips — City  contemplates 
expenditure  of  $1,000,000  for  wharves  and  slips  next  year. 

Tex.,  Orange — Dredging — Bids  will  soon  be  received  for 
dredging  slips  for  wharfs  and  docks.    E.  U.  Henry,  City  Engr. 

Wash.,  Seattle — Sprinkling  System— Chicago,  Milwaukee 
&  Puget  Sound  Ry.  Co.  will  install  automatic  sprinkling  sys- 
tem for  protecting  Milwaukee  docks  on  East  Waterway. 
Estimated  cost,  $15,000. 

Wash.,  Tacoma — Dike — County  Commissioners  of  Pierce 
County,  Thomas  N.  Morris,  Audr.,  plans  dikes  along  Lincoln 
Ave.  on  tideflats  of  Hylebos  Creek.    Estimated  cost,  $200,000. 

Ore..  Bandon — Jetty — Plans  being  prepared  by  Port  Engi- 

?ln  ™£or  south  jetty  for  Port  of  Bandon.  Estimated  cost, 
$20,000. 

Calif.,  Hunting-ton  Beaeh — Subway  Work — Bids  will  be 
received  until  Nov.  15  by  City  Clerk  for  reinf orced-concrete 
pipe  culverts,  reinforced  concrete  and  timber  subway  and 
approaches  under  Southern  Pacific  tracks. 

Calif.,  Los  Angeles — Elimination  of  Grade  Crossings — 
Pacific  Electric  Ry.  Co.  will  elevate  tracks  from  station  at 
Sixth  and  Mam  St.  to  San  Pedro  St.    Estimated  cost,  $300,000. 

•  CaJi/^,?tLeai,J  Beaen — Seawall— Citizens  contemplate  issu- 
ing $50,000  bonds  for  seawall. 

Que.,  Montreal — Elimination  of  Grade  Crossing — Plans 
prepared  for  eliminating  grade  crossing  at  St.  Denis  St.  over 
tracks  of  Canadian  Pacific  Ry.,  which  will  involve  building 
of  bridge  500-ft.  long  with  ornamental  balustrades  and  elec- 
tric-hght  standards.    Estimated  cost,  $70,000. 

Ont.,  London — Subway — H.  A.  Brazier,  City  Engr  esti- 
mates cost  of  Egerton  St.  subway  to  be  $94,000. 

Bids  In  and  Contracts  Awarded 
Mass.,  Boston — Convenience  Station — Contract  for  conveni- 
ence station  awarded  to  M.  S.  KELLIHER,  Oak  St.,  Atlantic. 
Estimated  cost,  $13,009. 

„  NY.,  New  York — (Borough  of  Brooklyn) — (Official) — Sta- 
tion Finish — Bids  were  received  Nov.  5  for  station  finish  for 
11  stations  on  Broadway-Fourth  Ave.  Rapid  Transit  R.R  from 
A.  L.  GUIDONE,  131  East  23d  St.,  N.  Y.,  at  $513,656  (awarded 
contract);  Louis  Wechsler,  $535,000;  Marble  Arch  Co.,  $546,000. 
Noted  Nov.  4. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Terminal — New 
York  Municipal  Ry.  awarded  contract  for  Coney  Island 
Terminal  to  GEORGE  W.  McNULTY  CO.,  New  York. 

^  N*  YV!,  New  York — (Borough  of  Queens)  —  (Official) — Storm 
Drain— Bids  were  received  Nov.  3  for  storm  drain  for  Queens- 
borough  Rapid  Transit  R.R.  from  Murphy  Bros.,  Madison  Ave 
and  42d  St.,  N.  Y.,  at  $7421;  Lawrence  Contracting  Co  2409 
Walton  Ave.,  N.  Y.,  at  $9,326;  L.  J.  Moran,  at  $9,817. 

N.  J.,  Deal  Beaeh — Bulkhead — Contract  for  "bulkhead 
awarded  to  FRANK  R.  STONEWALL,  Melvin,  N.  J.,  at  $13,885 
Noted  Nov.  4. 

N.  J.,  Jersey  City — Trap  Rock — Hudson  County  Park  Com- 
missioner awarded  contract  to  CHARLES  T.  KAVANAUGH 
Bayonne,  at  $1.54  per  cu.yd.  for  3,300  cu.yd.  2y2-in.,  2,100  cu.vd! 

and  300  cu.yd.  of  %-in.  broken  trap  rock;  JAMES 
BRADY'S  SONS  CO.,  at  $1.16  per  bbl.  for  500  bbl.  of  cement 
OXJP?nn-^  Philadelphia  —  Superstructures — McCLINTIC-MAR- 
onALL  CO.,  Philadelphia,  awarded  contract  for  steel  super- 
structures on  three  sections  of  Frankford  Elevated  Line 
extending  from  Girard  Ave.  north  to  Unity  St.  at  $1,455  000. 
Noted  Nov.  4. 

umfr'!MP,it^,!Uv,5J,_ Retaining  Wall— Contract  awarded  to 
WILLIAM  J.  PAYNE,  JR.,  CO.,  at  $20,460,  for  various  retain- 
ing walls  along  Scotia  Hollow  Rd.  in  Jefferson  Township. 

Penn,"'  St.  Clair — Elimination  of  Grade  Crossing — Contract 
awarded  to  P.  J.  CAMPION,  Mahanoy  City,  for  subway  under 
Reading  Ry.  at  northern  section  of  Second  St.  on  line  of 
Schuylkill  Ry.  Co.  to  eliminate  grade  crossing. 

Va.,  City  Point — Pier — E.  I.  Du  Pont  de  Nemours  Powder 
Co.  awarded  contract  to  W.  D.  MURRAY  &  CO.,  at  $50  000  for 
pier  on  James  River.  '  ' 

Va.,   Lamberts   Point — (Norfolk   post   office) — Piers  Press 

reports  state  that  John  P.  Pettyjohn  &  Co.,  Lynchburg  will 
be  awarded  contract  for  two  piers  for  Norfolk  &  Western 
R.R.    Estimated  cost,  $1,800,000.    Noted  Oct.  14. 

Lar  ^  New  °rleans — Levee — State  Board  of  Engineers 
awarded  contract  to  A.  G.  THOMAS,  at  $5  per  hour  for  levee 
from  Happy  Jack  to  Butlar. 

111.,  Alton— Tunnel— Board  of  Administration,  Alton  State 
t0!?1ot?Layar(?ed  co"tract  to  STRUBEL  &  HELMICK,  Alton, 
at  $53,850,  for  tunnel  system. 

111.,  Shawneetown— Levee— River  and  Lakes  Commission 
awarded  contract  for  repair  work  to  Shawneetown  Levee  to 
J.  A.  CAMPBELL,  Oakland,  Ind.,  at  $0.67  per  cu.yd.  evee 

Wis.,  Lake  Geneva — Storage  Tank — John  C.  Flemming 
awarded  contract  to  J.  D.  READER  for  10,000-gal.  storage 
tank  and  steel  support.  6 

WJS,S  Superior — Dock  Improvements — M.  A.  Hanna  &  Co 
f^™^  contracts  for  improvements  to  docks  to  BARNETT 
RECORD  CO.  concrete  work;  MEAD  MORRISON  CO.,  Chicago 
111.,  steel  work.     Estimated  cost,  $90,000. 

m  J^V*"  ,SuPf?;i.or— height  Steamer— Interlake  Steamship  Co., 
Cleveland,  Ohio,  awarded  contract  to  AMERICAN  *3HTT> 
BUILDING  CO.,  at  $440,000,  for  60x600-ft.  freight  steam er 

Iowa,  Muscatine — Terminal — Levee  Commission  awarded 
contract  to  B.  LAYTON,  Chicago,  111.,  at  $13,676,  for  terminal 


fire  nTM"rJ  1 "IV16— (official)—  Fire-Alarm  System— Contract  for 
hie-aiarm  system  awarded  to  GAME  WELL  FIRE  ALARM  CO 
Estimated  cost,  $10,000.    Noted  Oct.  28.  nM 

cretreen'1>,Vli°nnnlaf'rTreiSht  FViETi Contract  for  reinforced  con- 
*   «fm?if£  1fa000'ft-  long  and  100  ft.  wide  for  Raisin,  Fordtran 

Istffteu  cRoysta$r000?0d00tO    PRED    URBAN    BUIL°ING  CO. 

Wash.,  Cathlamet — Dike — Contract  for  17  miles  of  dike  on 

^^^^o^^tf*™  *  O^IL^^ 

BRIDGE   AND  DREDGING  CO.^eatUe,  'at  ^95*7.  SNo?ed 

f„  °re^  Por*Iand — Elimination   of   Grade   Crossing  Contract 

LTTZnBRirJGEnC0Cr0SSinS  °n  Sandy  Rd.^wTrd^to^ROW- 

Section* "a  Soaf\^anaHSCO— ^°mcial)T7Esplanade— Contract  for 
RIIRTH  s,  esplanade  and  sea  wall  awarded  to  C.  E.  LAM- 
BURTH,  San  Francisco,  at  $48,500.    Noted  Nov.  4. 

i  Rico^  San,  Juan— Bulkhead  Shed— Bids  received  Oct 

1  ^^alVbi\r  oBoard  for  (a>  841"ft-  shed,   (b)  529-ft    shed  (c) 

llTtH2e- (kV slo7^n%  *?  fr?I1?WS^J-  Benite*-   (a>   $72  975;  (b) 
Ann  7,'  4th  ™„J-  Carhn  Construction  Co.,  (a)  $78  800 

$83  138 3,(M'  ^JV^.iVJP'000-  John  Monk«  &  Son,  (a) 
»8J,138,  (b)  $56,975,  (c)  $19,000,  (d)  $34,000.    Noted  Sept.  2. 

BUILDINGS 
Proposed  Work 

Mi  ft         NovU40n  t0  High  SCh°01  ^  Pr?c°ffl  Eg 

„ni*Iass"  Boston — Plans  being  prepared  for  theater  bowline- 
alleys,  garage  and  stone  buildiAg  for  Myer  Dana   209  Wash 
mgton  St.  Silverman  Engineering  Co.,  43  Tremont  St  Arch 
Estimated  cost,  $400,000.  1  ol"  Alcn- 

Mass.,  Boston— Plans  being  prepared  by  Joseph  D  Mc- 
Ginms,  Arch  16  Arlington  St.,  for  3-story  school  J  P 
Lomasney,  Ch.  of  Schoolhouse  Com.    Estimated  cost,  ^MOo! 

K„•M^ass••'  B/»ston— Shawmut  Avenue  Real  Estate  Trust  will 
b1?"8^01?   mercantile   building   at   Shawmut   Ave  Ind 
Castle  St.    Estimated  cost,  $200,000.    G.  N.  Meserve,  Arch. 

71  BT0^twn~^Pla.ns  bejns  Prepared  by  C.  Howard  Walker 

Sullivan  "   Boston-   for   °ffice   building  for   Eugene  F. 

Mass.,  Boston— Josiah  H.  Bentors,  Chn.  Bd.  of  Trustees 
cosr?300  0oo°n  t0  Publi°  Library  at  Copley  Sq.  Estimated 


Mass.,  North  Adams— Bids  will  be  received  until  Nov  17 
bV  E  Snanod^-,C-,Gardner-  Arch-  Springfield,  Mass.,  for  three- 
NotTd  Sept  16  °    high  SCh0Gl-    Estimated  cost,  $125,000. 


Mass.,  Waltham — Bids  will  be  received  until  Nov  15  for 
one-story^  62xl84-ft.  brick  and  terra  cotta  church  for  St 
Charles  R.  C.  Church.    Estimated  cost,  $80,000.    Noted  Oct  7. 

_  R-  Providence — Bids  will  be  received  until  Nov  22  bv 
Board  of  Contract  and  Supply  for  grammar  school  building 
Carpenter  &  Sheldon,  Arch.    Estimated  cost,  $150,000.  Noted 

t;™Conn-l  ,Weth?r*<field— Plans  being  prepared  for  administra- 
tion building  for  Connecticut  Institute  for  the  Blind.  A 
Raymond,  Arch. 

u  ^  Yt'  ^Vffal° — Bids  win  be  received  until  11  a.m.,  Nov  16 
hL^of  MeJel".  .Chn.   of  Hospital  Com.,   1312  Main  St.,  '  for 

^nn  nnn  &n  KenS1,n^°-n,  Av?\ „and  G"der  St.  Estimated  cost, 
$600,000.    Green  &  Wicks,  110  Franklin  St.,  Arch. 

u  Y"  *Tar  Roekaway — Board  of  Education  contemplates 
^"n'n^n^  addlt'on  to  Public  School  No.  39.  Estimated  cost, 
$50,000. 

N.  Y.,  New  York— (Borough  of  Bronx)  —  (Official) — Prelim- 
'""y^"?  being  prepared  by  Louis  Allen  Abramson,  Arch.. 
220-Fifth  Ave  for  four-story,  200x200-ft.  hospital  for  Home 
?LPa,VnShters  of  Jacob,  302  East  Broadway.    Estimated  cost, 

•p  40  0,  0  U  0. 


$150,000. 


N.   Y.,   New  York — (Borough    of   Manhattan)  —  (Official)  

Plans  prepared  for  l?-story.  25xl00-ft.  store  and  office  build- 
ing at  58th  St.  near  Fifth  Ave.  for  25  West  57th  St  Co  128 
Broadway  M.  B.  Schmidt,  Arch.,  15  East  40th  St.  Estimated 
cost,  $125,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — R 
H.  AJmivoty,  Arch.,  220  Fifth  Ave.,  preparing  plans  for  alter- 
ation to  loft  and  store  building  for  Pinchot  Estate,  60  Broad- 
way.   Estimated  cost,  $125,000. 

N,  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Plans  being  prepared  for  addition  to  department  store  at  Lex- 
ington Ave.  and  60th  St.  for  Bloomingdale  Bros.,  59th  St 
and  Third  Ave.  Buchman  &  Fox,  Arch.,  Madison  Ave.  and 
42nd  St.    Estimated  cost,  $400,000. 

„,  N-  Y.,  Rochester — Plans  being  prepared  by  Gordon  & 
Madden,  Arch..  Sibley  Bldg.,  for  school  No.  37.  J.  S.  Mullan, 
Secy.  Bd.  of  Education.    Estimated  cost,  $90,000. 

„  Y.,  Saranac  Lake — Plans  submitted  by  Mann  &  Mae- 
Neille,  Arch.,  70  East  45th  St.,  N.  Y.,  to  C.  M.  Palmer,  Chn 
Local  Development  Com.  of  Bd.  of  Trade  for  hotel  and  club 
house.     Estimated  cost,  $500,000. 
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N.  J.,  Elizabeth — Bids  will  soon  be  received  for  El  Mora 
School  by  the  Board  of  Education.    Estimated  cost,  $60,000. 

N.  J.,  Jersey  City — Board  of  Commissioners  will  build 
school  for  crippled  children. 

N.  J.,  Montclnir — (Official) — Bids  will  be  received  until 
8  p.m.,  Nov.  23,  by  Prank  J.  Taylor,  Secy.  Bd.  of  Education, 
for  alterations  to  Spaulding  School.  Estimated  cost,  $50,000. 
Noted  Oct.  28.    (See  adv.) 

N.  J.,  Morris  Plains — Commission  of  Mental  Defectives 
preparing  preliminary  plans  for  addition  to  State  Hospital. 

N.  J.,  Newark — Citizens  voted  $1,500,000  bond  issue  for 
municipal   memorial  building. 

N.  J.,  New  Providence — Bids  will  be  received  until  Nov.  15 
by  Board  of  Education  for  Lincoln  School. 

]V.  J..  Spring  Lake — Plans  prepared  by  Watson  &  Huckel, 
Arch.,  1211  Walnut  St.,  Philadelphia,  Penn.,  for  five-story 
brick  addition  to  Hotel  Monmouth.    Estimated  cost,  $45,000. 

N.  J„  Weatfield — Holy  Trinity  Church  contemplates  build- 
ing church  and  school  on  Westfield  Ave.  Estimated  cost, 
$70,000. 

Penn.,  Brackenridge — (Official) — Citizens  voted  $60,000 
bonds  for  school.    Noted  Oct.  14. 

Penn.,  Butler — Plans  being  prepared  for  three-story,  80x 
160-ft.  lodge  building  for  L.  O.  O.  M.  No.  67.  M.  Nirdlinger, 
Arch.,  Diamond  Bank  Bldg.    Estimated  cost,  $75,000. 

Penn.,  Carlisle — P.  H.  Hall,  Secy.  Pub.  Charities  Coran., 
contemplates  building  inebriate  asylum.  J.  M.  McColum,  Ber- 
ger   Bldg.,   Pittsburgh,   Arch.     Estimated   cost,  $300,000. 

Penn.,  Edgewood — Plans  being  prepared  by  Thomas  Han- 
nah, Arch.,  for  church  for  First  Presbyterian  Church.  Esti- 
mated cost,  $75,000. 

Penn.,  Harrisburg — Kesher  Israel  and  Chisul  Emuna  Jew- 
ish Congregations  have  united  and  will  build  synagogue. 
Estimate!  cost,  $80,000. 

Penn.,  Hershey — First  United  Brethren  Church  will  build 
church  on  Chocolate  Ave.  Estimated  cost,  $60,000.  M.  S. 
Hershey,  interested. 

Penn.,  Lewisburg — Union  County  contemplates  one  and 
two-story  jail.    A.  H.  Frick,  Arch.    Estimated  cost,  $75,000. 

Penn.,  Lewistown — (Official) — Citizens  voted  $100,000  bonds 
for  high  schools.    Noted  Oct.  28. 

Penn.,  Philadelphia — (Official) — Bids  Will  not  be  received 
this  year  for  one-story  building  for  Beneficial  Savings  Fund 
Society.    Estimated  cost,  $250,000. 

Penn.,  Philadelphia — St.  Carthage  Church  will  build  two- 
story  stone  church  at  62nd  St.  and  Cedar  Ave.  Henon  & 
Boyle,  Arch. 

Penn.,  Philadelphia — Plans  being  prepared  by  W.  H. 
Thomas,  Arch.,  Philadelphia,  for  church  at  51st  and  Spruce 
St.  for  Protestant  Episcopal  Chapel  of  Mediator.  Estimated 
cost,  $100,000. 

Penn.,  Pittsburgh — Plans  prepared  by  Thomas  Hannah, 
Arch.,  for  church  for  Edgewood  Presbyterian  Congregation. 
Estimated   cost,  $S0,000. 

Penn.,  Pittsburgh — Plans  being  prepared  for  five-story,  82x 
114-ft.  building  for  First  U.  P.  Church.  Estimated  cost, 
$300,000. 

Penn.,  Scottdale — Plans  being  prepared  for  two-story 
church  for  United  Brethren  Church.    Estimated  cost,  $40,000. 

Penn.,  Wilkiitsburg — Board  of  Education  retained  Ingham 
&  Bovd,  Arch.,  Vanderbilt  Bldg.,  Pittsburgh,  to  prepare  plans 
for  school.    Estimated  cost,  $300,000. 

Penn.,  York — York  County  contemplates  building  one  and 
two-story  almshouse.  B.  F.  Willis,  10  West  Market  St.  Esti- 
mated cost,  $400,000. 

Del.,  Newark — Bids  will  soon  be  received  for  two-story 
agriculture  building  for  Delaware  State  College.  Day  & 
Klauber,  Arch.,  Philadelphia,  Penn.    Noted  Oct.  21. 

D.  C,  Washington — Plans  being  prepared  by  Marsh  & 
Peter,  Arch.,  520  13th  St.,  N.  W.,  for  preparatory  school  for 
Georgetown  University.    Estimated  cost,  $400,000. 

D.  C,  Washington — Y.  M.  C.  A.  plans  six-story  building.  C. 
L.  Harding,  Woodward  Bldg.,  Arch.    Estimated  cost,  $400,000. 

D.  C,  Washington — Plans  prepared  by  R.  W.  Geare,  Arch., 
Woodward  Bldg.,  for  motion  picture  theater.  Estimated  cost, 
$100,000. 

W.  Va.,  Wheeling — Plans  prepared  by  F.  F.  Faris,  E.  B. 
Frankheim  and  M.  F.  Giese,  Archs.,  for  clubhouse  for  Knights 
of  Columbus.    Estimated  cost,  $100,000. 

W.  Va.,  Wheeling — Roval  Southern  Amusement  Co.  plans 
to  build  theater  and  dance  hall.  Estimated  cost,  $50,000.  G. 
H.  Dieringer,  106  North  Huron  St.,  Arch. 

Ga„  Athens — Bids  will  be  received  until  noon,  Dec.  1,  by  W. 
T.  Forbes,  Secy.  Bldg.  Comn.,  for  Y.  M.  C.  A.  building. 

Fla.,  Jacksonville — Contracts  for  ten  schools  will  be  award- 
ed in  January  bv  Board  of  Public  Instruction  of  Duval 
County.  Bonds  for  $1,000,000  sold.  William  B.  Ittner,  St. 
Louis,   Mo.,  Arch. 

Miss.,  Pass  Christian — See  item  under  "Streets  and  Roads." 

L,a.,  New  Orleans — Bids  will  be  received  until  5  p.m.,  Nov. 
17,  by  Rathbone  DeBuys  and  Charles  R.  Armstrong,  Arch., 
1018  Hibernia  Bank  Bldg.,  New  Orleans,  for  Corinne  Casanas 
Memorial  Clinic  Hospital  at  Birod  St.. 

Tenn.,  Knoxville — Board  of  Commerce  contemplates  build- 
ing to  be  known  as  Tennessee  Vocational  Reformatory  for 
Girls.    Estimated  cost,  $50,000. 

Tenn.,  Memphis — Plans  being  prepared  for  six-story  build- 
ing at  Union  Ave.  and  Third  St.  for  Frank  G.  Jones.  Estimated 
cost,  $75,000. 

Tenn.,  Murfreesboro — Plans  prepared  by  R.  H.  Hunt,  Arch., 
Chattanooga,  for  new  Baptist  Church.   Estimated  cost,  $40,000. 


Tenn.,  Nashville — Board  of  Education  having  plans  pre- 
pared by  W.  B.  Ittner,  for  addition  to  high  school  building. 
Estimated  cost,  $100,000. 

Tenn.,  Nashville — Commercial  Club  will  remodel  Vander- 
bilt Law  Bldg.,  and  build  swimming  pool.  Marr  &  Holman, 
Nashville,  Arch.     Estimated  cost,  $75,000. 

Ky„  Ashland — Congregation  of  Ashland  Methodist  Epis- 
copal Church  plans  to  build  church  and  Sunday  school.  Esti- 
mated cost,  $75,000.  V.  T.  Ritter,  1119  First  National  Bank 
Bldg.,  Huntington,  W.  Va.,  Arch. 

Ky.,  Georgetown — (Official) — Citizens  defeated  $90,000 
bonds  for  new  school.    Noted  Oct.  14  and  21. 

Ky.,  Lexington — (Official) — Citizens  voted  $100,000  bonds 
for  two  schools.    Noted  Aug.  28. 

Ohio,  Avondale — Plans  being  prepared  by  Samuel  Hanna- 
ford  &  Son,  Arch.,  for  building  for  Bethesda  Hospital.  Esti- 
mated cost,  $50,000. 

Ohio,  Bratenahl — (Cleveland  post  office) — Plans  prepared 
by  A.  Garfield,  Arch.,  815  Garfield  Bldg.,  Cleveland,  for 
city  hall  building  at  East  105th  St.    C.  A.  Neff,  City  Clk. 

Ohio,  Canton — Bids  will  be  received  by  School  Board  until 
Nov.  22  for  Daniel-Worley  School. 

Ohio,  Chillicothe  —  A  tuberculosis  hospital  will  be  con- 
structed by  Ross,  Fayette,  Highland,  Sciota  and  Fairfield 
Counties.    Estimated  cost,  $40,000.    Robert  Alexander,  Secy. 

Ohio,  Chillicothe — Bids  will  soon  be  received  for  two-story 
memorial  building  and  armory  for  Fourth  Regiment.  Esti- 
mated cost,  $65,000. 

Ohio,  Cleveland — Citizens  voted  $2,000,000  bonds  for  schools 
and  improvements  to  schools.    Noted  Oct.  17. 

Ohio,  Cleveland — Cleveland  Council,  Knights  of  Columbus, 
contemplate  new  clubhouse.    Estimated  cost,  $50,000. 

Ohio,  Cleveland — Plans  prepared  by  William  S.  Lougee, 
Arch.,  500  Marshall  Bldg.,  for  two-storv  club  house  at  2097 
East  21st  St.  for  Bricklayers'  Union.    Estimated  cost.  $40,000. 

Ohio,  Cleveland — Bids  will  soon  be  received  by  Hubbell  & 
Benes,  201  Avenue  Bldg.,  Arch.,  for  club  house  and  auditorium 
for  Al  Koran  Temple  of  the  Mystic  Shrine.  Estimated  cost, 
$300,000. 

Ohio,  Cleveland — Mall  Building  Co.  will  not  build  theater 
until  spring.    Estimated  cost,  $65,000. 

Ohio,  Cleveland — Plans  are  being  prepared  by  Franz  C. 
Warner,  Arch.,  767  Hippodrome  Bldg.,  for  four-story,  110x120- 
ft.  college  for  Western  Reserve  University  Dental  School. 
Estimated  cost,  $125,000. 

Ohio,  Cleveland — Bids  will  soon  be  received  for  four-story, 
60xl45-ft.  addition  for  St.  Alexis  Hospital,  Sisters  of  c. 
Francis.  William  C.  Jamsen,  Arch.,  403  O'Brien  Bldg.  ''oti- 
mated  cost,  $150,000.    Noted  Nov.  4. 

Ohio,  Columbus — Howard  &  Merriam  contemplate  building 
school  in  Goshen  Township.    Estimated  cost,  $40,000. 

Ohio,  Columbus — Plans  prepared  for  school  building  for 
Preble  County. 

Ohio,  Columbus — Plans  prepared  by  Stribling  &  Lum, 
Arch.,  for  Columbus  General  Hospital  at  Indianola  Ave.  and 
Glen  Echo  Ravine. 

Ohio,  Columbus — Bids  will  be  received  until  noon,  Nov.  15, 
by  Ohio  State  University,  Carl  E.  Steeb,  Secy.,  for  Homeo- 
pathic Hospital. 

Ohio,  Dayton — Peter  Kuntz  will  build  tuberculosis  hospital 
above  Stillwater  River  off  Covington  pike.  Estimated  cost, 
$500,000. 

Ohio,  Elyria — Plans  being  considered  by  Willys-Overland 
Co.  for  hospital  for  employees.    Estimated  cost,  $60,000. 

Ohio,  Fremont — Grace  Lutheran  Church  plans  one-story 
church  and  parish  house.     Estimated  cost,  $75,000. 

Ohio,  Lakewood — Citizens  voted  $500,000  bonds  for  schools 

Ohio,  Martins  Ferry — Preliminary  plans  being  prepared  by 
C.  W.  Bates,  National  Bank  of  West  Virginia  Bldg.,  for  store, 
bank  and  office  building  for  German  Savings  Bank.  Esti- 
mated cost,  $80,00.     E.  E.  McCombs,  Pres. 

Ohio,  Norwood — South  Norwood  Welfare  Association  inter- 
ested in  plan  to  issue  $45,000  bonds  for  new  school  in  Nor- 
wood View. 

Ohio,  Old  Fort — Board  of  Education  retained  H.  C.  Millott, 

Arch.,  411  Columbus  Ave.,  to  prepare  plans  for  two-story,  98x 
108-ft.  school.    Estimated  cost,  $40,000. 

Ohio,  Painesville — Preliminary  plans  prepared  for  gymnas- 
ium for  Lake  Erie  College.  Bids  will  hot  be  received  until 
spring.     Estimated  cost,  $70,000. 

Ohio,  Somerville — (Official) — Bids  will  be  received  until 
noon,  Nov.  20,  by  F.  W.  Peter,  Clk.,  Bd.  of  Education  of  Somer- 
ville Village  School  District,  for  fire-proof  school  building. 

Ohio,  Steubenville — Bids  will  soon  be  received  for  three- 
story,  48x70-ft.  lodge  and  store  building  for  Lodge  No.  1, 
Knights  of  Pythias.  Estimated  cost,  $40,000.  J.  C.  Ault,  Mar- 
ket St.,  Chn.  of  Trustees. 

Ohio,  Toledo — A  16-story,  reinf orced-concrete  hotel  will  be 
constructed  on  site  of  present  Boody  House.    Estimated  cost, 

$3,000,000. 

Ohio,  Uhriehsville — Board  of  Education  plans  to  hold  elec- 
tion to  vote  on  bond  issue  for  $40,000  for  new  school  on  Tren- 
ton Ave.  and  repairing  Main  St.  school. 

Ohio,  Warren — Plans  being  prepared  by  Crow,  Lewis  & 
Wickenhoefer,  Arch.,  200  Fifth  Ave.,  New  York,  N.  Y.,  for 
two-story  church  for  First  Presbyterian  Church.  Estimated 
cost,  $55,000. 

Ohio,  Wooster — Board  of  Education  of  Wayne  Township 
plans  to  issue  $40,000  bonds  for  high  and  grade  school. 

Ohio,  Youngstown — Y.  W.  C.  A.  plans  to  build  a  five-story, 
58xl44-ft.  dormitory.  Estimated  cost,  $40,000.  E.  F.  Moore. 
225  W.  Raven  St..  Gen.  Secy. 
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Ind.,  Brookston — Edward  Ferguson,  Trustee,  has  retained 
Elmer  E.  Dunlap,  909  State  Life  Bldg\,  Indianapolis,  Arch.,,  to 
prepare  plans  for  high  and  grade  school.  Estimated  cost, 
$40,000. 

Ind.,  Springfield — Board  of  Education  contemplates  build- 
ing high  school  at  Eighth  and  North  B  St.  Estimated  cost, 
$150,000. 

Ind.,  Terre  Haute — (Official) — Bids  will  be  received  about 
Dec.  1  for  16-room  school  at  25th  and  Fourth  Ave.  Estimated 
cost,  $70,000.    John  &  Miller,  Ball  Bldg.,  Arch.    Noted  Oct.  28. 

Mich.,  East  Lansing — Bids  will  be  received  until  noon,  Nov. 
17,  by  A.  M.  Brown,  Secy.  State  Bd.  of  Agriculture,  for  gym- 
nasium at  Michigan  Agriculture  College.  E.  A.  Brown,  Lan- 
sing. Mich.,  Arch. 

Mich.,  Grand  Rapids — Bids  will  soon  be  received  by  Lee  De 
Camp,  Arch.,  26  Empress  Bldg.,  for  three-story,  13,132-ft. 
theater.    Estimated  cost,  $225,000.    Noted  Aug.  12. 

Mich.,  Lansing — Bids  will  be  received  about  Nov.  15  for 
eight-story  45xl00-ft.  bank  and  office  building  for  Lansing 
State  and  Savings  Bank.  S.  D.  Butteiworth,  Arch.,  432  Tus- 
sing  Bldg.    Noted  Oct.  28. 

111.,  Chicago — Chicago  Theological  Seminary  contemplates 
building  theological  school.     Estimated  cost,  $200,000. 

Chicago,  111. — Chicago  Telephone  Co.,  212  West  Washington 
St.,  will  build  three-story  brick  exchange  at  1509  North  West- 
ern Ave.    Estimated  cost,  $90,000. 

111.,  Danville — Bids  will  soon  be  received  for  four-story, 
75xl50-ft.  building  for  Masonic  Lodge.  Estimated  cost,  $150,- 
000.    J.  Sutton,  Secy. 

III.,  Decatur  —  State  Federation  of  Labor  contemplates 
building  temple.    Estimated  cost,  $75,000. 

III.,  Freeport — Elks  of  Moline  will  build  lodge  building. 
Estimated  cost,  $100,000. 

111.,  Mendota — Citizens  voted  $60,000  bonds  for  high-school 
building. 


Bids  In  and  Contracts  Awarded 
Maine,  Bucksport— Contract  for  theater  for  H.  O.  Hussey 

awarded  to  OTTO  NELSON  CO.,  Bangor. 

r^J"85"?",  Ho,^oke—  (Official)—  All  bids  received  for  Isolation 
t^innn     M^i^  as  being  too  high.    Estimated  cost, 

•1>40,000.    Noted  Oct.  21  and  28. 

Mass.,  Milford— Contract  for  brick  construction  of  school 
awarded  to  DILLON  BROS.,  Milford,  at  $69,873.  Noted  Sept.  30. 

M^?sT-l,TVY,0^cestfr~Notre  Dame  Church  awarded  contract  to 
mafed^s^SMOo".1'66"8'00''  69x72"ft  Parochial  *<*°<>l.  Esti- 
Providence— Contract  for  dormitory  for  State  Home 
N0ted°O?t    2a1Warded  t0  CRUISE  &  SMILEY  CO.,  Pawtucket. 


a  wa 
Not 


Conn  Milfoil— (Official)— Contract  for  municipal  building 
arile^  to  NORMAN  KER,  1123  Broadway,  N.  Y.,  at  $120,000. 
ted  Oct.  14  and  28. 

Conn.,  New  Haven— New  Haven  Hospital  awarded  general 
"tract  for  eight  buildings  to  TRACY  BROS.,  Waterbury, 
nn.    Estimated  cost,  $400,000. 


con 
Co 

o*0?L*  Albany— Contract  for  six-story  office  building  at  124 
w£l  J?A  f(£  t¥umc'Pal  Gas  Co.  awarded  to  WELLS  BROTH- 
ERS CO.  Estimated  cost,  $250,000.    Noted  Sept.  16. 

■^N'  Y-'  ^ew,  Y»rk— (Borough  of  Brooklyn) — (Official) — Bids 
were  received  Nov.  1  by  Park  Commission  for  two-story 
lecture  hall  and  greenhouse  extension  for  Brooklyn  Botanic 
9M.  §S  m  £r£-mler  &  Han"a  Co.,  25  West  45th  St.,  at  $140,- 
223,  Thomas  McKeown,  103  Park  Ave.,  at  $147,235-  P  F  Ken- 
ney  Co.,  33  Old  Broadway,  at  $155,000.  Noted  Sept.  30. 
t>  New  y«rk—(Borough  of  Manhattan)— St.  Bernard's 

S&UH&'J28  West  14th  st-  awarded  contract  for  five- 
story,  66xl25-ft.  school  to  JOHN  BRADY  &  CO.,  103  Park 
Ave.    Estimated  cost,  $130,000. 

N.   Y.,   New   York— (Borough    of   Manhattan)  —  (Official)— 


Contract  for  lounge  room  for  Hotel  Biltmore,  43d  St.  and 
PTa™™A«i'  ™rI?ew  York  Cent>-al  R.R.  Co.  awarded  to  JOHN 
Oct    14  Madison  Ave.     Estimated  cost,  $50,000.  Noted 

I1'  Y7  J111'*1'  Plains— (Official) — Contract  for  penitentiary 
Wis.,  Madison— Chicago,   Milwaukee  &  St.   Paul  Railway      fftJ^n™^  S^ff^  Yie^'  for  Westchester  County,  award- 
will  build  new  union  station.    Estimated  cost,  $16,000,000.  Noted  Se  t   9  Y  &  CO.,  52  Vanderbilt  Ave.,  at  $500,000. 
Wis.,  Milwaukee— Plans  being  prepared  for  12-story  120x           ™     ,  P„^,w>t„., 

J-   Hoboken — (Official) — Hoboken    Land   and  Improve- 


Ill.,  Springfield — Charles  H.  Seward  will  build  three-story 
building  at  Third  and  Adams  St.    Estimated  cost,  $50,000. 

Wis.,  Kenosha — Kenosha  County  Supervisors  plan  to  build 
hospital  for  insane.    Estimated  cost,  $100,000. 


120-ft.  club  house  for  Ticonic  Investment  Co.,  927  Wells  Bide 
Estimated  cost,  $500,000. 

Wis.,  Milwaukee — Bids  will  be  received  in  December  for 
two-story,  109x1 74-ft.  and  one-story,  35x76-ft.  school  and 
power  house  for  Board  of  Education.  Van  Ryn  &  De  Gelleke 
Caswell  Bldg.,  Arch. 

Wis.,  Milwaukee — Henry  G.  Lotte,  Arch.,  304  West  Water 
St.,  preparing  plans  for  one-storv  moving-picture  theater  for 
O.  L.  Meister.    Estimated  cost,  $50,000. 

Wis.,  Milwaukee — Plans  prepared  by  Schmidt,  Garden  & 
Martin,  Arch.,  104  South  Michigan  Ave.,  Chicago,  111.,  for 
four-story  Columbia  Hospital  at  Hartford  and  Maryland  Ave. 
Estimated  cost,  $300,000. 

Wis.,  Waukegan — Carroll  College  will  build  gymnasium  ill 
connection  with  proposed  boys  dormitory.  Estimated  cost, 
$100,000. 

Minn.,  Minneapolis — Milwaukee  Railway  Co.  contemplates 
passenger  station  in  southern  part  of  city.  Estimated  cost, 
$100,000. 

Minn.,  St.  Paul — Work  will  soon  be  started  on  building  of 
12-story  addition  to  St.  Paul  Hotel.    Estimated  cost,  $250,000. 

Kan..  Cofteyville — Preliminary  plans  being  prepared  bv 
C.  A.  Henderson,  Arch.,  Kellogg  Bldg..  for  school  buildings 
for  Board  of  Education.  G.  Halsey,  Clk.,  Bd.  of  Education 
Estimated  cost,  $56,000.     Noted  Sept.  30. 

Kan.,  Salina — Work  will  be  started  in  spring  on  academy 
for  Sisters  of  St.  Joseph.    Estimated  cost,  $200,000. 

Kan.,  Wichita — New  bids  will  be  received  until  Nov.  22  for 
Y.  M.  C.  A.  building.  Estimated  cost,  $65,000.  H.  S.  Conrow 
Beacon  Bldg.,  Arch.    Noted  Oct.  28. 

Kan..  Winfield — Plans  prepared  for  six-storv  hotel  on  Main 
St.  and  Ninth  Ave.  for  Capitalists  of  Winfield.  'Estimated  cost, 
$200,000.    Noted  Nov.  4. 

Mo.,  St.  Louis — Bids  will  be  received  until  noon  Nov  19 
by  Board  of  Public  Works,  315  City  Hall,  for  first  unit  of  new 
children's  building  for  City  of  St.  Louis. 

Tex.,  Austin — Plans  being  prepared  for  hotel  for  H.  A. 
Wroe  and  associates.    Estimated  cost,  $500,000. 

Tex.,  Wichita  Falls — (Official) — Election  will  be  held  Nov. 
20  to  vote  on  $150,000  bonds  for  courthouse.    Noted  Oct.  14. 

Okla.,  Holdenville — Election  will  be  held  Nov.  17  to  vote 
on  $100,000  bonds  for  courthouse  and  jail. 

Okla.,  Vinita — Citizens  contemplate  holding  election  to 
vote  on  $50,000  bonds  for  courthouse.  E.  J.  McBride,  County 
Clk. 

Colo.,  Denver — Board  of  Education  will  build  three  schools. 
Estimated  cost,  $140,000. 

Colo.,  Loveland — Citizens  voted 
grammer  school.    Noted  Oct.  21. 


),000  bonds  for  high  and 


„  ^Y"ab"  Bellingham — Trezise  Estate  will  build  three-story, 
*™„™~ft-  °uilding  at  1214  Commercial  St.  Estimated  cost, 
$60,000. 

„  °/e-'  Pendleton — W.  H.  McCormack,  Pendleton,  retained 
C.  E.  Troutman,  Arch.,  to  prepare  plans  for  anamusement 
resort  consisting  of  hotel,  matatorium  and  20  cottages.  Esti- 
mated cost  between  $50,000  and  $75,000. 

Calif.,  Lodi — (Official) — Election  will  soon  be  held  to  vote 
D°nds  for  school.     Otto  Weihe,   Secy.  School  Bd.  Noted 
Oct.  21. 

Calif.,  San  Francisco — Ellis  Street  Investment  Co.  is  financ- 
ing a  project  for  building  theater  at  Ellis  and  Mason  St.  Es- 
timated cost,  $300,000. 


ment  Co  awarded  contract  to  TURNER  CONSTRUCTION  CO. 

build^'aTIsth'-St-*    ^   SeCti°n    °    °f    12"St°ry'  81^63-ft. 

ivmSL1  f "o  1ew,ar^,oa!'(i  of  Education  awarded  contract  for 
£Vnif0non  Sfch°o1  at  18th  Ave.  to  E.  M.  WALDRON  &  CO.,  INC..  at 
^iVvi.90  for  mason  and  carpenter  work,  CHARLES  OOELLER 
CONSTRUCTION  CO.,  at  $13,645  for  steel  and  iron  Noted 

Penn.,  Allentown — Board  of  Education  awarded  general 
contract  to  OCHS  CONSTRUCTION  CO.,  450  Wire  St  at  $79  - 
125,  for  two-story  school. 

Penn.,  Lebanon — Bids  have  been  received  for  two-story 
high-school  building  from  F.  W.  Finn,  Altoona,  at  $149  330 
and  Pitzell  &  Kuhn,  Lancaster,  at  $207,169.  A.  A.  Richter! 
Reading,  Penn.,  Arch. 

Penn.,  Philadelphia — (Bustleton)  —  (Official) — Contract  for 
two-story  school  addition  awarded  to  MELODY  &  KEATING 
Bailey  Bldg.,  at  $40,444.    Noted  Oct.  28.  ' 

Ga.,  Macon — (Official) — Contract  for  three-story  84x245-ft 
mam  station,  54xl2-ft.  baggage  building,  54xl32'-'ft  express 
b™ld"1j'  for  Central  of  Georgia  R.R.  Co.  awarded  to  J. 
HENRY  MILLER,  Baltimore,  Md.  Estimated  cost,  $1,000,000. 
Noted  Sept.  30. 

Tenn.,  Nashville — Contract  for  seven-storv  office  building 
for  Nashville  Property  Co.  awarded  to  AMERICAN  CON- 
STRUCTION CO. 

Ohio,  Athens — Contract  awarded  to  CULLEN  &  VAUGHN, 
Hamilton,  Ohio,  at  $97,796,  for  women's  dormitory  for  Ohio 
University.    Noted  Oct.  14. 

Ind.,  Terra  Haute — (Official) — A.  W.  Stoolman,  Champaign, 
111.,  submitted  lowest  bid  for  building  for  Masonic  Temple 
Association.    Estimated  cost,  $90,000.    Noted  Oct.  7. 

III.,  Alton — Alton  State  Hospital  awarded  contract  for  din- 
ning hall  to  FRANK  VOORHEES,  at  $70,000. 

Wis.,  Madison — State  Board  of  Control  of  Charitable  and 
Penal  Institutions  awarded  contract  for  substructure  of  first 
unit  of  Southern  Home  for  Feeble-Minded,  Racine  Countv, 
to  C.  A.  DIEMAN  CO.,  Wauwatosa. 

Iowa,  Rock  Rapids — Contract  for  three-storv  courthouse 
awarded  to  A.  M.  WOLD  CONSTRUCTION  CO.,  Brookings,  S. 
D.,  at  $107,300.    Noted  Oct.  7  and  28. 

Kan.,  Hiawatha — Contract  awarded  to  CENTRAL  CON- 
CRETE CONSTRUCTION  CO.,  Kansas  City,  Mo.,  at  $53,650, 
for  erecting  high  school.    Noted  Oct.  28. 

Tex.,  EI  Paso— Contract  for  bigh  school  awarded  to 
AMERICAN  CONSTRUCTION  CO.,  Houston,  at  $272,900.  Noted 
Oct.  14.  i 

Wash.,  Seattle — (Official) — Board  of  Regents,  University 
of  Washington,  awarded  contract  for  university  building  to 
TINNE  &  GJARDE,  725  Northern  Bank  and  '  Trust  Bldg., 
Seattle,  at  $99,936.    Noted  Oct  7. 

Calif.,  San  Francisco — Standard  Oil  Co.  awarded  contract 
for  addition  at  Bush  and  Sansome  St.  to  P.  J.  WALKER  CO., 
at  $100,000. 

SEWERS,  BOSTON.  MASS, 

Bids  were  received  Aug.  24  by  the  Board  of  Public  Works 
for  constructing  sewers  and  drains  in  Albany  St.  from  (A) 
William  Barrett  &  Co.:  (B)  West  Roxburv  Trap  Rock  Co.; 
(C)  James  J.  Conway;  (D)  Antony  Cefalo;  (E)  Peter  W.  Hill; 
(F)  Atlas  Contracting  Co.;  (G)  Coleman  Bros.;  (H)  James  J. 
Coughlin  Co.;  (I)  George  J.  Regan;  (J)  George  M.  Bryne; 
(K)  Anthony  Baruffaldi;  (L)  M.  De  Sisto;  (M)  Bruno  & 
Petitti;  (N)  McCarthy  &  Walsh;  (O)  Michael  Russo  &  Co.; 
(P)  A.  G.  Tomasello;  (Q)  J.  H.  Ferguson  &  Co.;  (R)  Hugh 
Nawn  Contracting  Co. 
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ABCDEFGH  I 

94"?  lin  ft  24-in  nine  sewer                                                                                      82.57  $2.95  $1.00  $4.00  $2.65  $13.00  $2.00  $2.00  $1.50 

SS     n      lt  n  dd    ™e                                                                                        2.51  2.95  1.00  3.80  2  65  13.00  2.00  2.00  1.50 

10  In ft   1H     nfw  sewTr                                                                                               2.70  2  00  1.50  3.50  3.00  5.00  1.50  1.25  2.00 

70    n  ft  12-  n  I m   sewer                                                                                         2.70  2.00  1.50  3.50  2.15  5.00  1.50  1.25  2.00 

10  tl   o-™:  g£  conation  with  intercepting  sewer                                             10.00  2.00  3.00  3.50  1.75  5.00  1.50  1.50  2.50 

1,700  lin.ft.  2  ft  ,  6  in.  x  4  ft,,  4  in.  concrete  sewer                                                      3.67  3.75  2.00  4.50  4.10  3.50  3.25  3.25  5.00 

650  lin.ft.  2  ft  .  0  in.  x  4  ft.,  0  in.  concrete  sewer                                                           3.00  3  25  2  00  4.00  3.20  13.50  3.00  3.25  4.00 

inn  en  vd  excavation  below  grade                                                                                  3.00  3  00  2  00  5.00  1.50  3.00  1.50  2.00  3.00 

^^vT'A^v^T-^STmaT.                                                                             3  00  -  50  2.00  3.00  1.50  2.00  1.00  2.00  3.00 

20  cu  vd  fock  excavation                       .                                                                   5.00  6.00  10  00  6.00  6.00    2.00  5.00  5.00 

?8ocuva  ^SiT^wftSfiH   1  00  ....  4.00  1.50    1.50  1.00  3.00 

Soruce  oiles  undtr  20  t  in  length  25  .25  .25  .25  .25  .25  .25  .25  .25 

ftS^"»^Wj^  25  .25  .25  .25  .25  .25  .25  .25  .25 

Spruce  piles  exceeding  30  ft.  and  mcludmg  40  ft.      28  .28  .28  .28  .28  .28  .28  .28  .28 

Spruce  piles  exceeding  40  ft.  in  length.....   35  .35  .35  .35  .35  .35  .35  .35  .35 

40  00  30  00  &S3  35^0  40  00  36  00  |88  To  OOioO 

»3:»«.p^                   30:00  30:00  30:00  ::::..  t8  88  40.oo  It  ti:88  56:60 

^ocuvd^rf^te :        :::::::::::::::::::::::::::::    oJS  8:8o  7;0o  7:8o  7.00  ...:30  7i8  i.ll  -  sM 

g^S^edhydra^w--                          :    «:SS  6:S8  .:S  «:S8  eiB 

Pa^rcnncrete                                                                                                      4.50  4.50  4.50  4.50  4  50  4.50  4.50  4.50  4.50 

46ifunit  So"ir,.ipc- catch  basin  ,irain  75  1.00  1.00  1.00  1.00  .60  1.00  1.25  2.00 

KftCSPipe  house  drain                                                                          .  ..  1W  1. 00  1.00  1.00  i.lo  l.lo  1$ 

^  limit  Sf  ^nnhre^ho^  drain,  in  or  outside  main  trench. .  .                  1.00  1  00  .10  4  00  1.00   70  1.00  3.00 

240  lin  ft  relaying,  reconnect.,  existing  catch  basin  dram                          ........        1.00  1.00  .10  3  00  1.00    .  (O  1.00  3.00 

50  lin.ft.  relaying,  reconn.,  existing  drain  other  than  house  and  catch  basin  drain.   

50  lin.ft.  relaying,  reconn.,  existin  drain  outside  main  trench  other  than  house  and 

Pi^k^^^i^^or  ^-di^* •.:: : . : :; ::::::            5:00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00 

Placing  slants  or  connections  in  existing  masonry  sewers  drain.                                    5.00  o  00  5.00  5.00  5.00  5.00  5.00  5.00  5.00 

360  slants  or  connections  in  new  masonry  sewers  or  sewers  drain                                     .10  10  .10  .10  ou  .  .j»  M  .  io 

hfK^                                             4  oo°  3io5o°  J*  5oo  si  lo  ,.1:50  £8!  J>:%  J>:% 

11  manhole? on ne*v ?  concretes                                                                                  30.00  40.00  40.00  40.00  60.00  50.00  45.00  45.00  45.00 

7  nSnTeson  new or  old hewers                                                                             35.00  40.00  40.00  45.00  40.00  50.00  60.00  45.00  50.00 

\  manho e „„  PSw  masomv  sewer'                                                                       40  00  40.00  50.00  50.00  75.00  60.00  60.00  45.00  50.00 

1  manhole  on  existing  masonry  sewer                                                                       gn  Qft  ?&  Q0  lQ0  QQ  5Q  nn  75  nn  120.00  70.00  50.00  50.00 

ri^ER h,a,?^ h,'.iit  ::::::::::::::::::::::  50.00  eo'.oo  4000  eo.oo  eo.oo    40.00  40.00  eo.oo 

Slcatch  basins  built      .    Q  2Q  nn  1Q  nn  3Q  00    13  nQ  30  00  30  00 

mi!Thlt\^nnrv                                                                           ........i       15  00  15.00  15.00  15.00  15.00  15.00  15.00  15.00  15.00 

Gate"  bast  "tlken  out  and  reset  and  catch  basin,  drain:.  X  X  : :                           5  00  5.00  5.00  5.00  5.00  5.00  5.00  5.00  5.00 

?E^bSU2t» me^°^:::::: : : : : :    !:  i:  4  -:88  2f:  55o88  ^  ^  5: 

170  sq.yd.  granite  block  paving                                                                                ■»  1  58  3  00  2.00  ::::::  2.to  1.75  250 

SffiSSS*       Vrossin,;  for  pipe,: :::.:....::::::::::::::::::::::::   10.00  10.00  10  00  10  00  10.00  10,00  1000  u.  00  10  00 

aSSValu^   ::::::::::::::::::    lil  III  181  S  %&  l°%  III  ™%  m 

f™..'  ,h^bUr    strength  B&Wor  pipe                                                               ^  2Q0  ^  150  00  30  00  100  00  230  00  200  00  50  00  75  00 

170  sq.ydeexisting  pavement  with  concrete  base  rem                                                    .50  30  1.00  .50  .75  .30  .60  .35  30 

2,030  lin.ft.  eld  sewers  removed   ou    inn  nn  inn  nn  91  on  ino'nn 

Supporting  and  protecting  buildings  and  structures  . ..  ....  ••••••  l°0-«>  100.00  25.00  100.00 

4  old  catch  basins  removed,  contents  masonry,  stone  work  mc                                     5.00  10.00  25  00  60.00  lo.OO  10.00  10.00   


.50         .10    1  00    1.00  1.25 

.50       2.00    1.00    1.00  1.25 


Extended  totals                                                                                              $36,414  $37,183  $37,985  $41,893  $42,277  $43,782  $43,789  $44,322  $45,962 

JKLMNOPQR 

94*  lin  ft  '"24  ir,  nine  sewer    $2 -75  $3.00  $1.75  $2.00  $2.65  $3.00  $1.75  $1.60  $5.50 

'     1     !'Z  w    '■'    2.65  3.00  1  75  2  00  2.50  3.00  1.60  1.40  5.20 

fnlinf't  lVin  nKw    2.00  3.00  1.00  1.50  2.50  2.00  1.00  2.00  4.90 

m    n"fr"  li~n'  n b   tlZtl   1-50  3.00  1.25  1.50  2.00  1.75  1.50  1.50  4.60 

18  £  t  klm         ctnnection-^h  intercepting-seWr.  .   2.50  5.00  3.00  3.00  2.50  1.00  1  00  4.00  7.00 

1,700  lin.ft,  2  ft  ,  6  in.  x  4  ft,  4  in.  concrete  sewer   3.50  7.10  3.75  4.00  5.00  3.00  3.50  4.75  9.30 

650  lin.ft.  2  ft,  0  in.  x  4  ft.,  0  in.  concrete  sewer   2.75  7  85  3.75  4.00  4.00  3.00  2.75  |  50  b.00 

100  cu.yd.  excavation  below  grade   2.00  2.00  1.50  1.50  2.00  2.00  oO  3.00  3.00 

30  cu.yd.  excavation  above  grade   1  00  2.00  1.00  1.00  2.00  1.75  1.00  3.00  3.00 

20  cu.yd.  rock  excavation   5.00  5.00  5.00  3.00  5.00  3.00  5  00  5.00 

200  cu.yd.  clean  gravel  refill   1-25  ...  1.50  2.00  1.75  1.75  1.50  2.00  1.00 

Spruce  piles  under  20  ft.  in  length  25  .25  .25  .25  .25  .25  .25  .25 

Spruce  piles  20  ft.  to  30  ft.  in  length,  both  inclusive   -25  .25  .25  .25  .25  .25  .25  .25  1.^5 

Spruce  piles  exceeding  30  ft.  and  including  40  ft  28  .28  .28  .28  .28  .28  .28  .28  .2S 

Spruce  piles  exceeding  40  ft.  in  length.  ,    ,    '. ok  nn  91  nn  9i;'nn  on' no  9fi'nn  on 'no  20  no  22  00  ">fi  00 

250  M  ft,  b.m.  spruce  lumber  fcr  sheeting  and  shoring   25.00  21.00  25.00  20.00  26.00  20.00  20.00  22.00  ^5.00 

5  M  ft.  b.m.  2-in.  spruce  for  sheeting  and  shoring...   30.00  26.00  40.00  25.00    23.00  30.00  30. 0U  W.uo 

5Mft.  b.m.  3  to  6-in.  planed  groved  and  Georgia  pine....    40  00  .01  50.00  30  00  23.00  50.00  45.00  40.00 

37  M  ft.  b.m.  spruce  lumber  for  pile  gaps,  platforms   35.00  .01  40.00  35.00  40.00  40.00  30.00  40.00  35. OU 

,:^c^^                  ..:.:.      ::.:::::::::::::::::  7:  6:0o  7:50  8:oo  8:«o  7:50  8:5o  8:«o  «:«« 

Class  A,  concrete  mixed  hydrated  lime     ™  £Jj  6'oo  6  00  6.00  6.00  6.00  6.00  6.00 

C  ass  B  concrete   Q  4  M  4  50  4  50  4.50  4.50 

ir^r^r^.-c.tc!:  ,,nsin  ar^,: :  ::.:...•  • : • :  •  ..::::::::::::::  .7.  :?i  .«  i.?o  1.50  1.00  ,0  ;6o  2.50 

«.ltc^^  100  :oi  :25  lioo  ...  1.00  1.00  .75  2.00 

IS K  ffl^i^r^ £K£ ^^p. .^: ; :.::;::  f  1|  %  |  ^  ~\-$  >  >■<» 

50  lin.ft.  relaying,  reconn.,  existing  drain  other  than  house  and  catch  basin  drain  .  1.00  .01  .50  50    1.00  .  au  l.uu 

50  lin.ft,  relaying,  reconn.,  existin  drain  outside  main  trench  other  than  house  and  ^  ^  ^  ^  1  00  1  00  1  00  2  00 

H^tt^^pi^^or>^d^-.V.  5-00  5.00  5:00  5:00  5:00  5.00  5:00  5:00  5:00 

Placing  slants  or  connections  in  existing  masonry  sewers  dram.   5.00  5.00  5.00  5.00  5.00  5.00  5.00  o.OO  5.00 

360  slants  or  connections  in  new  masonry  sewers  or  sewers  dram   10  -W  ™  •  ,  •  iX  rVX  nn  1  50  i'50 

Laying  and  connecting ;3  to ,10-i„.  metal pipe  in  or  outs.de  main  trench ... .  150  1  oO  1.50  1  50  1  50  1  50  1  50  ^.50  ^.50 

115. tons  steel  rods  or  bars  for  masonry  rein   &0.00  40.00  45. ou  ou.oo  g5  oQ 

14  manholes  on  new  concretes  35.00  w. uu  5U.ou  £5.u  qo  65  Q() 

7  manho  es  on  new  or  old  sewers   ™  ^  5g  Q0  6Q  nn  60  00  75.00 

1  manhcle  on  existing  masonry  sewer   40  00  40.00  50.00  ou.oo  ^  ^  ^  ^  gg  oQ 

lsumpmanhoie.      55' qo  60  00  57  00  50.00  55.00  60.00  50.00  70.00  50.00 

8  catch  basins  built..            ....  °»  ^  ^-»»  iq  q0  20.06  60.00  35.00  30.00  35.00 

40  existing  catch  basins  rebuilt   f  -00  2  00  Z5.U0  io.uu  ^  ^  ^  oQ 

ffiS^fa  and  reset  and  caich  basin  drain.  ...  .  .  .  5.00  5  00  5.00  5.00  5.00  5.00  5.00  5.00  5.00 

Guttermouths  for  catch  basins  or  drop  inlets  cut  in  existing  edgestone   5  00  5. 00  5.00  5.00  5.00  5.00  5.00  5.00  5.00 

1  connection  between  new  and  existing  conduits     25  00  10.00  50.00  5.00  25.00  10.00  5.00  50.00  -5.UU 

170  sq.yd.  gramt,  block  paving   1  00  1.00  45  .50  1.00  1.75  2.00  1.50  ^50 

Kng^rla^for^ipe  crossings  for  pipes                                  •  ^  ^  1^  10-00  10.00  10  O0  10  OO  10  00 

6,400  list  value  single  strength  sewer  pipe   65%  75%  70  0  70  72^,  /0,e  00 <u^o  ^-0 

$100  list  value  double  strength  sewer  p.pe   55%  60%  50%  60%  60^  ^  ^66.  ^60, g  g60% 

l/ot^xisZ^  -35  .25  .50  .50  .25  .50  a  .00  .40  .60 

2,030  lin.ft.  old  sewer?  removed     ^  1ft-f2  1  10  nn  '  sm  00 

Supporting  and  protecting  buildings  and  structures   50.00  5  00  10.00  10.00  q  .^.^  10.00  500  00 

4  old  catch  basins  removed,  contents  masonry,  stone  work  mc   12 .00  5  00  5  00  10 .00  10 .00  OO  00  lu  uu  zo  u 

Extended  totals   846,258  $47,010  $47,075  $47,158  $49,154  $49,604  $49,799  $50,100  $65,433 
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RAILWAYS — STEAM  AND  ELECTRIC 
Proposed  Work 

Maine — Mattawamkeag  &  Northern  Railway  having  sur- 
veys made  for  line  from  Mattawamkeag  to  Millinocket  and 
East  Millinocket,  about  23  miles.  Charles  W.  Mullen  and 
I.  B.  Wood,  Bangor,  interested. 

Rhode  Island — Rhode  Island  Co.  will  ask  City  Council  for 
appropriation  of  $300,000  for  railway  from  city  docks  to  point 
of  connection  with  New  York,  New  Haven  &  Hartford  R.R. 
Edward  Gagel,  New  Haven,  Conn.,  Ch.  Engr.,  New  York,  New 
Haven  &  Hartford  R.  R.    Noted  Nov.  11. 

New  York — Emporium  Lumber  Co.  plans  to  extend  line 
from  Childwood  on  Adirondack  Division  of  New  York  Central 
Railway  to  Cranberry  Lake  and  thence  to  Carthage  &  Adiron- 
dack R.R.  at  Newton  Falls. 

Georgia — Georgia  Railway  and  Power  Co.  contemplates 
extending  line  from  Atlanta  to  Alpharetta  via  Roswell  and 
Crabapple.    W.  H.  Smaw,  Atlanta,  Ga.,  Pur.  Agt. 

Alabama — Jackson-Tinney  Lumber  Co.  will  soon  award 
contract  for  logging  road  extending  southwest  from  Wagley, 
about  six  miles.    W.  J.  Tinney,  Talladega,  Ala.,  Pres. 

Mississippi — Magnolia,  Pernwood  &  Summit  Electric  Rail- 
way having  surveys  made  for  new  line.  Xavier  A.  Kramer, 
Magnolia,  Engr. 

Kentucky — Chesapeake  and  Ohio  Railway  plans  to  build 
extension  up  right  fork  of  Beaver  Creek,  15  miles.  B.  T.  Jelli- 
son,  Richmond,  Va.,  Pur.  Agt. 

Ohio — Cleveland  Railway  Co.  will  extend  line  on  Madison 
Ave.  from  West  117th  St.  to  Rocky  River.  George  L.  Rad- 
cliffe,  Cleveland,  Gen.  Mgr. 

Ohio — Dover,  Millersburg  and  Western  Railway  received 
20-year  franchice  to  build  and  operate  electric  railway  in 
Millersburg;  also  granted  franchise  to  build  electric  railway 
to  connect  Millersburg  with  Sugar  Creek  and  Canal  Dover. 
Noted  Sept.  23. 

Ohio — Ohio  Northern  Electric  Railway  will  award  con- 
tract about  Jan.  1  for  Bucyrus  Tiffin  electric  line  .  George  W. 
Stewart,  Pres. 

Ohio — Wheeling  &  Lake  Erie  R.R.  obtained  right-of-way 
for  two-mile  spur  to  circle  east  boundaries  of  Canton.  W.  L. 
Rollback,  Cleveland,  Ch.  Engr. 

Indiana — Goshen,  Ft.  Wayne  &  Northern  Interurban  Rail- 
way Co.  will  build  electric  railway,  Branch  A,  from  Warsaw 
through  Winona  Lake,  North  Webster,  Wolf  Lake,  Albion  and 
Kendallville  to  Ashley-Hudson;  Branch  B,  from  junction  at 
Ligonier  through  Topeka  to  Lagrange;  Branch  C,  from  Col- 
umbia City  through  Collins,  Churubusco,  Huntertown  and 
Leo  to  Grabill.    Noted  Oct.  21. 

Illinois — Joliet  and  Eastern  Traction  Co.  plans  to  extend 
line  from  Chicago  Heights,  111.,  to  Hammond,  Ind. 

Illinois — Waukegan  &  Woodstock  Traction  Co.,  recently 
incorporated,  will  build  interurban  line  between  Waukegan 
and  Woodstock. 

Kansas — C.  V.  Wardell  promoting  construction  of  railroad 
from  Greensburg  south  to  connecting  line,  direct  to  gulf. 

Kansas — Citizens  of  Kinsley  voted  to  issue  $252,000  bonds 
to  aid  Athony  &  Northern  Railway  to  extend  line  from  Trous- 
dale to  Kinsley.  O.  P.  Byers,  Hutchinson,  Kan.,  Pres.  Noted 
Sept.  30. 

Kansas — Hutchinson  Interurban  Railway  Co.  will  build 
line  on  Carpenter  St.  James  E.  Humbert,  Hutchinson,  Kan., 
Gen.  Mgr.  and  Pur.  Agt. 

Kansas — Kansas  City,  Mexico  &  Orient  R.R.  applied  to 
State  Public  Utilities  Commission  for  permission  to  issue 
$51,238,000  bonds.  Part  of  proceeds  to  be  used  for  building 
line  from  Wichita  to  Kansas  City.  Edward  Dickinson,  Kan- 
sas City,  Kan.,  Pres. 

Kansas — Citizens  voted  $20,000  bonds  to  aid  Oklahoma  & 
Interstate  Railway  Co.  in  building  lines  to  connect  Columbus 
with  Galena  and  Commerce,  Okla. 

Missouri — Kansas  City  and  Tiffany  Springs  Railway  Co., 
recently  incorporated,  will  build  railway  from  Kansas  City, 
Mo.,  to  Tiffany  Springs,  Platte  County,  about  15  miles. 

Missouri — H.  W.  Knight  promoting  construction  of  rail- 
road from  Keokuk  to  Jefferson,  will  connect  with  Chicago  & 
Alton  R.R.  at  main  line. 

Texas — E.  P.  Turner  and  associates,  Dallas,  Tex.,  plan  to 
build  railway  from  Denton  to  Krum,  about  15  miles. 

Texas — Texas  and  Pacific  Railway  will  build  steam  rail- 
way from  point  on  main  line  to  Seminole.    Noted  Sept.  30. 

Oklahoma — Election  will  be  held  Nov.  23  to  vote  on  $15,000 
bonds  for  railway  from  Columbus  and  Baxter  Springs  to 
Galena  for  Oklahoma  and  Interstate  Railway.  John  R.  Rose, 
Oklahoma  City,  Pres.    Noted  Sept.  30. 

Oklahoma — T.  C.  Alley  and  W.  T.  Crossland,  Oklahoma, 
contemplate  building  interurban  electric  line  between  Coalton, 
Henryetta  and  Kusa. 

Oklahoma — Citizens  of  Bartlesville  and  Pawhuska  plan  to 
build  railroad,  about  43  miles,  to  connect  cities.  Estimated 
cost,  $774,000. 


Idaho — Lewiston-Clarkston  Transit  Co.  received  franchise 
from  Council  to  build  electric  railway  in  Asotin  County  from 
city  limits  of  Clarkston  on  Sixth  St.  to  Highland  and  13th  St., 
IV2  miles. 

Washington — Cascade  Lumber  Co.,  North  Yakima,  plans 
to  build  railroad,  12  miles,  with  eight  miles  of  branches  and 
spur  tracks. 

WasliingtoBi — Tacoma  Railway  and  Power  Co.,  Tacoma, 
received  50-year  franchise  to  extend  line  from  Ft.  Steilacoom 
Insane  Asylum  to  town  of  Steilacoom,  about  two  miles.  G.  W. 
Rounds,  Tacoma,  Gen.  Supt.    Noted  Sept.  30. 

Oregon — Great  Southern  R.R.  Co.  contemplates  extending 
line  to  connect  at  The  Dalles  with  steamers  on  Columbia 
River.    J.  G.  Heimrick,  The  Dalles,  Ore.,  Gen.  Mgr. 

Oregon — Oregon-Washington  R.R.  &  Navigation  Co.  will 
renew  tracks  on  various  parts  of  main  line  between  Portland 
and  Huntington.  Estimated  cost,  $800,000.  J.  B.  O'Brien, 
Portland,  Ore.,  Vice  Pres.  and  Gen.  Mgr. 

Oregon — Pacific  Power  and  Light  Co.  received  30-year 
franchise  to  extend  line  on  Franklin  Ave.,  Astoria.  James 
E.  Davidson,  Portland,  Gen.  Mgr.      Noted  Nov.  4. 

California — Contract  will  soon  be  awarded  by  Board  of 
Public  Works  for  Church  St.  extension  of  municipal  railway 
system.    M.  M.  O'Shaughnessy,  City  Engr. 

California — Southern  Pacific  Railway  has  taken  over  Butte 
County  R.R.  and  will  extend  line  to  Westwood  to  connect 
with  Fernley  &  Lassen  R.R.  Co.  W.  Hood,  San  Francisco, 
Calif.,  Ch.  Engr. 

Quebec — Canadian  Pacific  Railway,  Montreal,  will  build 
spur  for  Aetna  Chemical  Co.  of  Canada,  Ltd.  Grant  Hall, 
Winnepeg,  Man.,  Vice  Pres.  and  Gen.  Mgr. 

Ontario — Canadian  Pacific  Railway  will  build  sidings  for 
Canadian  Explosives,  Ltd.  Grant  Hall,  Winnepeg,  Man.,  Vice 
Pres.  and  Gen.  Mgr. 

Ontario — Michigan  Central  R.R.,  Detroit.  Mich.,  granted 
permission  to  build  industrial  siding  for  Norton  Co.,  Short 
Line,  Chippewa.  G.  H.  Webb,  Ch.  Engr.,  Michigan  Central 
R.R.,  Detroit,  Mich. 

Ontario — National  Trans-continental  Railway  (Canada 
Government  Railways)  will  build  three-mile  line  in  Neelands, 
Ont.  C.  B.  Brown,  Moncton,  N.  B.,  Ch.  Engr.,  and  F.  P.  Gute- 
lius,  Moncton,  N.  B.,  Gen.  Mgr. 

Alberta — Canadian  Northern  Railway,  'Toronto,  will  build 
spur  for  Premier  Coal  Co.,  Ltd.  William  Mackenzie,  Toronto, 
Ont.,  Pres. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Vt.  Middlebury — A  company  will  be  organized  to  be  known 
as  the  Central  Power  Co.  of  Vermont  with  capital  stock  of 
$1,000,000  to  develon  water  power  on  the  East  Middlebury 
River.    C.  H.  Thompson,  Montpelier,  interested. 

Mass.,  Holyoke — Bond  issue  of  $100,000  for  improving 
municipal  electric-light  plant  authorized  by  Board  of  Alder- 
men. 

N.  Y.,  Beacon — (Official) — Bids  will  be  received  by  John  B. 
Riley,  Supt.  of  State  Prisons,  Capitol,  Albany,  until  noon, 
Nov.  23,  for  heating  work  at  Matteawan  State  Hospital, 
Beacon.     (See  adv.) 

N.  Y.,  Elmira — Morrow  Mfg.  Co.,  plans  to  build  a  new 
heating  plant  for  its  factories.    Estimated  cost,  $100,000. 

N.  Y.,  Monticello — Murray  Electric  Light  and  Power  Co. 
will  extend  its  transmission  lines  from  Monticello  to  Hurley- 
ville.  Company  al«o  plans  transmission  line  to  Centervil'le 
on  south  and  Woodbourne  on  north. 

N.  J.,  Lambertville — The  Lambertville  Public  Service  Co., 
recently  organized,  has  acquired  the  plant  and  system  of  the 
Lambertville  Light,  Heat  and  Power  Co.  and  plans  extensive 
improvements  in  the  power  system  and  station. 

N.  J.,  Stratford — Clementon  Electric  Light  Improvement  Co. 
of  Laurel  Springs  is  negotiating  with  town  authorities  for 
installation  of  electric-lighting  system. 

Md.,  Easton — (Official) — Bids  will  be  received  until  Dec. 
30  by  Newton  Electric  Co.  for  electric  transmission  system 
from  Easton  to  Oxford,  about  15  miles.    Noted  Nov.  4. 

Va,,  Hopewell — Stuart,  James  &  Cook,  Engrs.,  50  Church 
St.,  New  York,  N.  Y.,  plan  to  install  distributing  system  in 
Hopewell. 

Pla.,  West  Palin  Beach — A  site  has  been  acquired  by  Frank 
D.  Mosier,  Trenton,  N.  J.,  and  associates,  on  which  they  plan 
to  build  a  gas  plant. 

Miss.,  Marks — City  has  granted  James  Fitzel  20-year  fran- 
chise to  construct  and  maintain  electric-light  plant. 

Ohio,  Cincinnati — See  item  under  "Water  Works." 

Ohio,  Lima — Bonds  for  $60,000  defeated  bv  citizens  for 
municipal  electric-light  plant  and  lighting  system. 

Ohio,  Marietta — (Official) — Citizens  defeated  $45,000  bonds 
for  municipal  electric  light  plant.     Noted  Oct.  7. 

Ohio,  Newark — City  plans  to  improve  municipal  electric- 
light  plant.     Estimated  cost,  $30,000. 

111.,  Belleville — Plans  being  considered  by  City  Council  for 
municipal  electric-light  plant. 

Wis.,  Madison — Wisconsin  River  Power  Co.  plans  to  build 
transmission  lines  in  Sauk.  Dane  and  Columbia  Counties. 
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Wis.,  Shawano — (Official) — Citizens  voted  $60,000  bonds  for 
dam  and  hydro-electric  power  plant  on  Wolf  River.  Noted 
Nov.  11. 

Kan.,  Perry — Bonds  for  $5,000  voted  for  installing  new 
equipment  in  municipal  electric-light  plant. 

Neb.,  Heartwell — See  item  under  "Water  works." 

Mont.,  Ryegate— Plans  being  considered  for  electric-light- 
ing system. 

Mo.,  New  Madrid — Bids  will  be  received  by  W.  H.  Copeland, 
City  Clk.,  until  Nov.  29,  for  additions  to  electric-light  plant. 

Mo.,  Trenton — Trenton  Gas  and  Electric  Co.  plans  an  ex- 
penditure of  $100,000  for  improvements  to  its  plant. 

Ark.,  Newport — Plans  being  considered  by  Arkansas  Light 
and  Power  Co.  for  electric  transmission  line  from  Newport  to 
Puckerman. 

Tex.,  Dallas — Plans  being  prepared  for  power  plant  for 
Union  Terminal  Co.    Estimated  cost,  $40,000. 

Tex.,  Port  Arthur — Port  Arthur  Gas  and  Power  Co.,  recent- 
ly incorporated  with  $250,000  capital  stock,  plans  to  build  a 
gas  plant  and  electric  power  station. 

Okla.,  Westville — Election  will  soon  be  held  to  vote  on 
$10,000  bonds  for  improving  electric-light  plant. 

Colo.,  Golden — Jefferson  County  Power  and  Light  Co.  plans 
to  build  transmission  line  to  Morrison,  about  eight  miles,  and 
install  distributing  system. 

Idaho,  Hailey — Installation  of  a  hot  water  heating  system 
contemplated  by  E.  J.  Gordon  and  associates.  Estimated  cost, 
$50,000. 

Idaho,  Victor — City  plans  to  install  electric-light  plant. 
Bonds  for  $4,000  authorized  for  this  purpose. 

Ore.,  Pilot  Rock — L.  K.  Harlan  has  applied  to  City  Council 
for  franchise  to  install  electric-light  plant  in  Pilot  Rock. 

Que.,  Montreal — Laurentide  Power  Co.,  Ltd.,  recently  incor- 
porated with  $10,500,000  capital  stock,  plans  to  construct  and 
operate  light,  heat  and  power  plants.  W.  F.  Chipman,  in- 
terested. 

Ont.,  London — City  Council  plans  to  improve  lighting  sys- 
tem on  Richmond  St.    Estimated  cost,  $10,000. 

Ont.,  Niagara  Falls — Plans  being  prepared  for  government 
power  house  to  be  constructed  between  Queenston  Heights 
and  Niagara  Falls.  It  is  planned  to  develop  300,000  hp.  by 
using  surplus  waters  of  Welland  Canal. 

Ont.,  Welland — City  plans  to  improve  municipal  electric- 
light  plant  and  purchase  energy  from  Ontario  Hydro-Electric 
Power  Commission.     Estimated  cost,  $14,000. 

Bids   In   and    Contracts  Awarded 
Mass.,    Southbridge — -Contract     for     two-story,  56x67-ft. 
powerhouse    for    Hamilton    Woolen    Co.    awarded    to    E.  D. 
WARD,  Worcester. 

N.  J..  Paterson — Contract  for  electric-light  and  power 
plant  in  high  school  building  awarded  to  BENNETT  & 
BROWN,  Paterson.    Noted  Sept.  23. 

Penn.,  Pittsburgh — Contract  for  heating  and  ventilating 
svstem  for  Citv-County  Bldg.  awarded  to  BAKER,  SMITH  & 
CO.,  at  $137,500. 

Penn.,  Wentherly — Contract  for  transmission  line  from 
Laurytown  to  Weatherly  for  Middle  Coal  Field  Poor  District 
awarded  to  RODNEY  D.  ALLEN,  Philadelphia,  at  $8,650. 

Md.,  Baltimore — Contract  for  power  plant  and  heating  sys- 
tem for  group  of  buildings  at  Johns  Hopkins  University  award- 
ed to  ENTERPRISE  STEAM  AND  HOT  WATER  HEATTNG 
CO.,  407  North  Howard  St.,  Baltimore. 

N.  C,  Stantonsburg — FAIRBANKS,  MORSE  &  CO..  Atlanta, 
Ga.,  awarded  contract  for  municipal  electric-light  plant. 

111.,  Springfield — Western  Cartridge  Co.  awarded  contract 
for  power  plant  to  URBAUER-ATWOOD  HEATING  CO.,  St. 
Louis,  Mo.     Estimated  cost,  $100,000. 

Wis.,  Chippewa  Fal's  —  Wisconsin-Minnesota  Light  and 
Power  Co.,  Eau  Claire,  awarded  contract  for  power  dam  and 
concrete  dam  and  powerhouse  on  Chipnewa  River  to  KEL- 
SEY- BREWER  CONSTRUCTION  CO.,  Michigan  Trust  Bldg., 
Grand  Rapids.    Estimated  cost,  $1,000,000.    Noted  Nov.  11. 

Neb.,  Du  Bois — Contract  for  transmission  line  between 
Pawnee  City  and  Du  Bois  awarded  to  KORSEMEYER  CO., 
Lincoln. 

Tex.,  El  Paso — Contract  for  heating-  svstem  in  new  high 
school  awarded  to  ELLIOTT  ENGINEERING  CO.,  El  Paso,  at 
about  $52,000. 

Okla.,  Haworth — Contract  for  electric-light  plant  in  Ha- 
worth  awarded  to  FRANK  McMILLAN,  at  $5,000. 

Calif.,  San  Jose — Contract  for  steel  light  tower  awarded 
to  GOLDEN  GATE  IRON  WORKS,  San  Francisco,  at  $6,087. 

Man.,  Reston — Contract  for  electric  generating  plant  and 
distribution  system  awarded  to  ACCUMULATOR  LIGHTING 
CO.,  Winnipeg. 

BRIDGES 
Proposed  Work 
N.  Y.,  Honcoye   Falls — Village   plans   to   raise    $6,000  for 
concrete  bridge   over  Honeoye  Creek. 

N.  J.,  Atlantic  City — (Official) — Bids  will  be  received  by 
Boards  of  Chosen  Freeholders  of  Atlantic  and  Burlington 
Counties,  G.  A.  R.  Hall,  New  York  Ave.,  Atlantic  City,  N.  J., 
until  noon,  Dec.  18,  for  bridge  over  Mullica  River  at  Chestnut 
Neck  near  New  Gretna.     (See  adv.) 

N.  J.,  Elizabeth — Plans  prepared  for  two  bridges  over 
roads  in  Vaux  Hall  section  of  Union  Township  for  Rahway 
Valley  Co.    J.  S.  Caldwell,  Kenilworth,  Gen.  Mgr. 

N.  J„  Plainsboro — Pennsylvania  Railroad   will   build  new 

bridge  on  its  Trenton  Division  at  Plainsboro. 


Penn.,  Harrishurg — Loan  of  $300,000  voted  by  citizens  for 
bridge  construction. 

Va.,  Bristol — Southern  Railway  plans  to  build  steel  bridge 
at  English   St.   crossing.     Estimated  cost,  $7,000. 

Va.,  Hanover — (Official) — Bids  will  be  received  at  Clerk's 
Office  Court  House,  until  noon,  Nov.  24,  for  reinforced-con- 
crete  bridge  over  Little  River,  Hanover  County.  G.  P.  Cole- 
man, Richmond,  State  Highway  Comr. 

Va.,  Norfolk — Construction  of  bridge  at  Falkland  St.  in 
connection  with  improvement  of  Newton  Creek  contemplated 
by  city.     About  $10,000  available  for  this  work. 

Va.,  Stuart — Bids  will  be  received  until  Nov.  23  by  Com- 
missioners of  Patrick  County  for  superstructure  of  steel 
bridge  over  Dam  River  about  six  miles  from  Meadowfield.  G. 
P.  Coleman,  Richmond,  State  Highway  Comr.    Noted  Aug.  12. 

Ala.,  Selma — Bids  will  be  received  until  Dec.  13  by  Com- 
missioners of  Dallas  County  for  nine  steel  bridges. 

Miss.,  Leakesville — Bids  will  be  received  by  Greene  County 
Supervisors'  until  Dec.  6  for  steel  and  iron  highway  bridge 
across  Chickasawhay  River.    S.  R.  McKay,  Clk.    Noted  Oct.  21. 

Tenn.,  Harriman — (Official ) — Bids  will  be  received  by  S. 
A.  Breazeale,  Rd.  Comr.,  until  Nov.  20,  for  concrete  bridge 
across  Emory  River.    Estimated  cost,  $50,000.    Noted  Nov.  11. 

Tenn.,  Paris — Plans  being  considered  by  Nashville,  Chatta- 
nooga &  St.  Louis  Railway  for  reinforced-concrete  viaducts  at 
South  Market  and  Dunlap  St. 

Ohio,  Monroe — Election  will  be  held  Dec.  6  to  vote  on  $60,- 
000  bonds  for  bridge  over  Raisin  River.    Noted  Nov.  11. 

Mich.,  Grand  Rapids — City  Council  contemplates  concrete 
culvert  over  Coldbrook  Creek  from  west  line  of  Lafayette 
Ave.  west  to  east  end  of  present  culvert. 

111.,  Chicago — (Official) — Bids  will  be  received  by  John  Mc- 
Gillen,  Clk.  of  Sanitary  District  of  Chicago,  Room  700,  910 
South  Michigan  Ave.,  until  noon,  Dec.  2,  for  superstructures  of 
Calumet-Sag  Bridges.     (See  adv.) 

Wis.,  Westpoint  (Lodi  post  office) — Bridge  will  be  con- 
structed over  Wisconsin  River  at  an  estimated  cost  of  $48,000. 
half  of  which  will  be  borne  by  state  and  half  by  county. 

Iowa,  Des  Moines — City  Council  plans  to  build  bridge 
across  Des  Moines  River  at  North  St. 

Mo.,  Cliillicothe — (Official) — Bids  will  be  received  by  J. 
Broaddus,  Bridge  Comr.,  Courthouse  until  noon,  Dec.  5,  for 
five  reinforced-concrete  bridges. 

Mo.,  Hillsboro — See  item  under  "Streets  and  Roads." 
Ark.,  Clarksville- — Quorum  Court  of  Johnson  County  author- 
ized construction  c«f  four  steel  bridges. 

Ark.,  Fulton — See  item  under  "Streets  and  Roads." 

Ark.,  Montrose — An  appropriation  of  $8,000  made  by  Com- 
missioners of  Ashley  County  Court  for  steel  bridge. 

Ark.,  Piggott — County  will  build  several  steel  bridges. 
W  O.  Irby,  County  Judge. 

Ark.,  Sheridan — County  will  build  130-ft.  steel  bridge 
across  Saline  River. 

Tex.,  Eastland — Bonds  for  $8,000  voted  by  citizens  for  im- 
proving bridges  and  streets. 

Tex.,  Huntsville — Commissioners  of  Walker  County,  Hunts- 
ville,  and  Trinity  County,  Groveton,  will  build  bridge  across 
Trinity  River  between  Walker  and  Trinity  County.  Estimated 
cost,  $50,000. 

Okla.,  Poteau — Bonds  for  $50,000  voted  by  citizens  of  Le 
Flore  County  for  bridges  and  roads. 

Colo.,  Walsenburg — Bridge  will  be  constructed  across 
Huerfano  River,  north  of  Walsenburg.  Estimated  cost, 
$12,500. 

Wash.,  North  Yakima — Bridge  will  be  constructed  on  North 
Sixth  Ave.  over  ditch  of  Pacific  Power  and  Light  Co.  by  City 
and  County  Commissioners.     Estimated  cost,  $10,000. 

Ore.,  McMinnville — Plans  being  prepared  for  concrete  via- 
duct through  San  Cozine  Creek.    Estimated  cost,  $15,000. 

Ore.,  Portland — Bids  will  be  received  by  A.  L.  Barbur, 
County  Audr.,  until  Nov.  20,  for  reinforced-concrete  viaduct 
for  extension  of  Union  Ave.  Estimated  cost  of  viaduct,  $53,- 
000,  fill,  $13,000. 

Ore..  Salem — State  Highway  Department,  Salem,  prepared 
plans  for  bridge  across  Willamette  River  at  Salem.  Esti- 
mated cost,  $230,000. 

Calif.,  Bridgeport — Bids  will  be  received  by  Board  of  Su- 
pervisors of  Mono  Countv  until  noon,  Jan.  3,  for  steel  bridge 
across  East  Walker  River,  six  miles  north  of  Bridgeport. 

Bids  In  and  Contracts  Awarded 
N.  V.,  Binghnmton — All  bids  received  Oct.  4  for  replacing 
bridge    over   Big   Snake    Creek    near   Corbettsville  rejected. 
Noted  Sept.  30. 

N.  Y„  Conklin — Contract  for  bridge  over  Little  Snake  Creek 
awarded  to  BINGHAMTON  BRIDGE  CO.,  Press  Bldg.,  Bing- 
hamton.  at  $4,000. 

N.  Y.,  Ft.  Edward — Keith  Guthrie,  Schenectady,  at  $23,500 
submitted  lowest  bid  for  bridge  over  Hudson  River  at  Ft. 
Edward.     Noted  Sept.  30  and  Oct.  14. 

Penn.,  Johnstown — (Official) — Contract  for  Horner  St. 
bridge  awarded  to  JOHN  L.  ELDER,  Ebensburg,  at  $38,358. 
Noted  Aug.  19  and  Oct.  28. 

Penn.,  Mooresburg — Contract  for  concrete  bridge  for  Phila- 
delphia &  Reading  Railway  awarded  to  C.  H.  REINARD, 
Bloomsburg.     Noted  Oct.  21. 

Penn.,  Norristown — James  Smith,  Perkiomenville,  awarded 
contract  for  stone  arch  bridge  over  Goshenhoppen  Creek, 
Frederick  Township. 

N.  C,  Biltmore — C.  W.  REQUOTH  CO..  Charlotte,  at  about 
$13,000,  awarded  contract  for  bridge  across  Swannanoa  River 
Noted  Oct.  21. 
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Fla.,  Arcadia — Contract  for  ten  concrete  bridges  awarded 
to  LUTEN  BRIDGE  CO.,  at  about  $20,000.    Noted  Sept.  30. 

Miss.,  Columbus — Contract  for  100-ft.  steel  bridge  and  one 
concrete  culvert  awarded  to  H.  C.  TERRY,  Columbus.  Noted 
Oct.  21. 

Tenn.,  Elizabethtown — (Official) — Contract  for  bridges  in 
Carter  County  awarded  to  LUTEN  BRIDGE  CO.,  Indianapolis, 
Ind.,  at  about  $47,000.     Noted  Oct.  21. 

Ohio,  Cincinnati — RUNCK  BROS.,  First  National  Bank  Bldg., 
Cincinnati,  at  $11,994,  awarded  contract  for  widening  existing 
bridge  on  Montgomery  Rd.     Noted  Oct.  21. 

Wis.,  Beloit — Contract  will  soon  be  awarded  for  bridge  in 
South  Beloit  and  Rockton  Township.    Estimated  cost,  $10,750. 

Wis.,  Wascott — Contract  for  concrete  bridge  over  St.  Croix 
River  awarded  to  C.  J.  ST.  ONGE,  at  $4,185. 

Kan.,  Salina  —  Contract  for  bridge  over  Smoky  River 
awarded  to  WILMARTH  &  ZERBE,  Salina,  at  $4,643.  Noted 
Oct.  21  and  Nov.  4. 

Mont.,  Miles  City — Contract  for  steel  bridge  across  Fallon 
Creek  awarded  to  SECURITY  BRIDGE  CO.,  Billings,  at  $9,480. 

Mont.,  Terry — SECURITY  BRIDGE  CO.,  at  $5,000,  awarded 
contract  for  bridge  across  Cedar  Creek. 

Mo.,  Kansas  City — Contract  for  reinforced-concrete  viaduct 
at  77th  St.  and  the  Paseo  awarded  to  H.  H.  HANNENKRATT, 
at  about  $65,000.    Noted  Sept.  2. 

Okla.,  Cherokee— KANSAS  CITY  BRIDGE  CO.,  Kansas  City, 
Mo.,  at  $22,243,  awarded  contract  for  13  bridges. 

Idaho,  Boise — Contract  for  bridge  across  Snake  River  at 
Grandview  awarded  to  MISSOURI  VALLEY  BRIDGE  AND 
IRON  CO.,  Denver,  Colo.,  at  $19,850.  Noted  Oct.  14  and 
Nov.  11. 

Calif.,  Sacramento — Bids  were  received  Nov.  1  for  rein- 
forced-concrete  bridge  across  Myers  Creek,  Imperial  County, 
as  follows:  Holland  Construction  Co.,  San  Diego,  $15,600; 
Forest  City  Paving  and  Construction  Co.,  Live  Oak,  $17,885; 
Robert  Shearer  &  Co.,  Los  Angeles,  $28,748.    Noted  Oct.  21. 

Calif.,  Willows — Contract  for  reinforced  concrete  bridge 
at  Newville  awarded  to  COTTON  BROS.,  Oklahoma,  Okla.,  at 
$6,000. 

Ont..  Darling — Contract  for  bridge  on  Toronto-Sudbury  line 
of  Canadian  Pacific  at  Darling  awarded  to  FOUNDATION  CO.. 
Montreal,  Que.     Estimated  cost,  $50,000. 

WATER  WORKS 

Proposed  Work 

Mass.,  Lowell — Report  has  been  submitted  estimating  cost 
of  extending  water  system  to  Collinsville  at  about  $50,000. 

Mass.,  West  Mansfield — W.  C.  Byrne  Co.  estimates  the  cost 
of  water  system  connecting  with  Skinners  Crossing  at 
$26,000. 

N.  Y.,  Batavia — Citizens  voted  $175,000  bonds.  Part  of  pro- 
ceeds will  be  used  for  nitration  and  pumping  plants. 

N.  Y.,  Minoa — (Official) — Citizens  defeated  $28,000  bonds 
for  water  system.    Noted  Nov.  4. 

N.  Y.,  Port  Washington — Plans  prepared  by  Harold  G. 
Stevens,  Engr.,  150  Nassau  St.,  New  York,  N.  Y.,  for  water 
system  for  Port  Washington  Water  District. 

N.  J.,  South  Amboy — City  Council  is  considering  installa- 
tion of  municipal  water  works. 

Penn.,  Dalmatia — (Official) — Dalmatia  Water  Co.  will  build 
water  system.     Estimated  cost,  $10,000.     Noted  Nov.  4. 

Penn.,  Morrisville — Common  Council  planning  installation 
of  filtration  plant  at  city  water  works. 

Del.,  Media — City  plans  to  improve  water  system.  Esti- 
mated cost,  $70,000. 

S.  C,  Charleston — Bids  will  be  received  by  L.  M.  Pinckney. 
56  Broad  St.,  until  Nov.  28,  for  terra  cotta  pipe  drains  and 
appurtenances  in  portions  of  Romney,  King,  Poplar  and 
other  streets. 

Fla.,  Travares — City  contemplates  holding  election  to  vote 
on  bonds  for  water  works. 

Miss.,  Wesson — Bids  will  be  received  by  P.  S.  Burt,  City 
Clk.,  until  Dec.  7,  for  water  system  and  electric  light  plant. 
Estimated  cost,  $18,000.    Noted  Sept.  9. 

La.,  Shreveport — See  item  under  "Sewers." 

Tenn.,  Camden — City  plans  to  build  water  system. 

Tenn.,  Henderson — Bids  will  be  received  by  Mayor  and 
Board  of  Aldermen  until  Dec.  3  for  water  system.  Frank  L. 
Wilcox,  Syndicate  Trust  Bldg.,  St.  Louis,  Mo.,  Engr. 

Ohio,  Albion — Election  will  be  held  Dec.  14  to  vote  on 
$10,000  bonds  for  water  system. 

Ohio,  Barnesville — (Official) — Citizens  voted  for  improving 
water  system,  including  nitration  plant  and  standpipe.  Esti- 
mated cost,  $25,000.  M.  Knowles,  Pittsburgh,  Penn.,  Engr. 
Noted  Oct.  22. 

Ohio,  Cincinnati — Citizens  defeated  $400,000  bonds  for  high 
pressure  fire  service.    Noted  Sept.  30  and  Oct.  14. 

Ohio,  Columbus — Bids  will  be  received  by  George  A.  Bor- 
den, Dir.  of  Pub.  Ser.,  until  Dec.  1,  for  supplying  pumps  and 
installing  necessary  fittings  at  pumping  station. 

Ohio,  Newark — Bonds  for  $30,000  voted  for  improving 
water  system. 

Ohio,  Wadsworth — Citizens  voted  to  purchase  light  and 
water  plant  for  $85,000.    H.  E.  Hiers,  City  Clk. 

Ind.,  Bloomington — Plans  prepared  for  extension  of  muni- 
cipal water  works  plant. 


Ind.,  Michigan  City — Bond  issue  of  $75,000  authorized  for 
water  works  improvements. 

Ind.,  Morocco — Public  Service  Commission  will  issue  bonds 
for  water  works. 

Ind.,  Van  Buren — Bonds  for  $8,000  will  be  sold.  Proceeds 
will  be  used  to  install  water  system. 

Mich.,  Escanaba — Election  will  be  held  Nov.  22  to  vote  on 
amendment,  permitting  the  issue  of  bonds  for  water  works. 

111.,  Rankin — (Official) — Citizens  voted  $6,000  bonds  for 
water  system.    Noted  Oct.  21. 

111.,  Waukegon — Report  submitted  by  John  Chester  of 
Chester  &  Fleming,  Consult.  Engr.,  Pittsburgh,  Penn.,  esti- 
mating cost  of  filtration  plant  from  $80,000  to  $100,000. 

Wis.,  Oshkosh — Council  retained  H.  A.  Allen,  Consult. 
Engr.,  Chicago,  111.,  to  prepare  plans  for  filtration  plant  for 
municipal  water  system. 

Iowa,  Iowa  City — Construction  of  reservoir  with  capacity 
of  700,000-gal.  recommended  by  J.  J.  Dunlap,  Professor  of 
Iowa  University. 

Iowa,  Marshalltown — Election  to  vote  on  $12,000  bonds  for 
extending  water  mains  under  consideration. 

Minn.,  Swanville — Citizens  voted  $9,000  bonds  for  water 
system. 

Kan.,  Oswego — (Official) — Citizens  voted  bonds  for  exten- 
sion and  improvement  of  water  system.  Estimated  cost  be- 
tween $28,000  and  $30,000.  Noted  Nov.  4.  J.  C.  Moore,  Joplin. 
Mo.,  Engr.-in-Charge. 

Neb.,  Heartwell — Franchise  granted  to  Heartwell  Water. 
Light  and  Power  Co.  for  electric  light  plant  and  water  sys- 
tem.   C.  Gilson,  Minden,  Secy. 

Wyo.,  Powell — City  will  erect  water  works  system  at  cost 
of  $20,000.  Contract  will  be  let  in  fall.  Green  Engineering 
Co.,  Spokane,  Wash.,  Engr. 

Mont.,  Townsend — Election  will  be  held  to  vote  on  $30,000 
bonds  for  municipal  water  system. 

Mo..  Cape  Girardeau — City  will  issue  $75,000  bonds  for 
municipal    water  works. 

Mo.,  Lees  Summit — Election  will  be  held  Nov.  23  to  vote 
on  $28,000  bonds  for  water  system. 

Tex.,  Ft.  Stockton — Election  will  be  held  Dec.  1  to  vote  on 
$28,000  bonds  for  water  system. 

Tex.,  San  Angelo — See  item  under  "Light,  Heat  and 
Power." 

Tex.,  Tyler — Plans  being  prepared  by  H.  E.  Elrod,  Consult. 
Engr.,  Dallas,  for  water  system.     Estimated  cost,  $250,000. 

Okla.,  Haworth — City  voted  $17,000  bonds  for  water  works 
plant. 

Idaho,  Hailey — According  to  press  reports  E.  J.  Gordon, 
Hailey,  contemplates  building  of  pipe  line  from  Hailey  Hot 
Springs  to  Hailey.     Estimated  cost,  $40,000. 

Idaho,  McCammon — Election  will  soon  be  held  to  vote  on 
$20,000  bonds  for  water  system. 

Wash.,  Auburn — Ordinance  passed  for  installation  of  water 
mains  in  District  No.  12. 

Wash.,  Seattle — Bids  will  soon  be  received  for  water 
mains  in  downtown  streets.     Estimated  cost,  $27,000. 

Wash.,  Seattle — Resolution  passed  providing  the  installa- 
tion of  water  mains  on  Dexter  Ave.,  from  'Wheeler  to  Aloha 
St.    Estimated  cost,  $14,000. 

Ore.,  Fossil — Bids  will  soon  be  received  for  replacing 
wooden  water  main  between  The  Springs  and  reservoir  with 
steel  mains. 

Ore.,  Lakeside — Water  system  will  be  installed  by  Milo 
Pierson  and  John  D.  Goss.     Estimated  cost,  $10,000. 

Ore.,  Seaside — Election  will  be  held  in  December  to  vote 
on  $50,000  bonds  for  water  system. 

Ont.,  London — City  will  construct  10-in.  water  main  on 
Calling  St.  and  also  plans  to  lay  piping  to  additional  wells 
and  springs  and  to  install  pumps  to  extend  water  collecting 
system. 

Alaska,  Anchorage — Alaska  Engineering  Commission  will 
build  a  water  system. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Buffalo — Contract  for  12-in.  high  pressure  pipe  line 
awarded  to  DARK  &  CO.,  654  Main  St.,  Buffalo,  at  $12,300. 

N.  Y.,  New  York — (Official) — Board  of  Water  Supply 
awarded  contract  for  two  buildings  at  Hill  View  reservoir 
under  Contract  No.  128  to  WILLIAM  H.  EAGAN,  Lexington 
Ave.  and  25th  St.,  New  York. 

N.  Y.,  Waterbury — Contract  for  water  system  awarded  to 
WILLIAM  G.  FRITZ  CO.,  at  $25,554. 

N.  Y.,  White  Plains — William  H.  Green  at  $4,034,  submitted 
lowest  bid  for  extension  of  water  mains  to  Byram  Lake. 

Tenn.,  Columbia — Contract  for  filtration  plant  of  1,000,000- 
gal.  capacity  per  24  hours  awarded  to  INTERNATIONAL 
FILTRATION  CO.,  Chicago,  111. 

Tenn.,  Maryville — Contract  for  the  construction  of  water 
works  system  awarded  to  F.  D.  LISCOMB. 

Ohio.  Dayton — Contract  for  2,000,000-gal  centrifugal  pump 
awarded  to  DE  LAVAL  CO.,  at  $31,000. 

Mich.,  Sparta — (Official) — Contract  awarded  to  PITTS- 
BURGH-DES  MOINES  STEEL  CO.  for  construction  of  65,000 
gal.  tank  on  S6-ft.  tower.    Noted  Nov.  4. 

111..  Virginia — Contract  for  drilling  wells  at  water  works 
awarded  to  C.  P.  BRYANT  &  CO.,  Chicago.  Estimated  cost, 
$15,000. 

N.  D.,  Grand  Forks — Contract  for  water  main  No.  77  on 
Viets  Ave.  from  Lewis  Blvd.  to  Conkling  Ave.  awarded  to 
CARROLL  BROS. 
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Mo.,  Poplar  Bluff — Contracts  for  water  system  awarded  to 
UNITED  ENGINEERING  CO.,  327  South  La  Salle  St.,  Chicago, 
111.,  at  $46,400,  for  brick  power  house,  machinery  foundations, 
water  tubular  boiler,  feed  pump  and  heater,  condenser,  two 
300-hp.  Skinner  una  flow  engines,  General  Electric  generators, 
pole  lines  and  station  wiring,  and  to  WASCO  SUPPLY  CO.,  St. 
Louis,  at  $9,4X0,  for  pole  line  supplies  and  materials. 

Mo.,  St.  Louis — Bids  were  received  Nov.  12  by  Board  of 
Public  Service  for  steam  pump,  valves  and  fittings  and  alter- 
ing pumping  rooms  as  follows:  Modern  Heating  Co.,  St. 
Louis,  $10,777;  Urbauer  Atwood  Heating  Co.,  St.  Louis,  $9,998; 
Edwin  P.  Ambler,  St.  Louis,  $11,263. 

Idaho,  Council — (Official) — E.  L.  Phelps,  "Weiser,,  at  $11,100, 
submitted  lowest  bid  for  water  system.    Noted  Oct.  22. 

Calif.,  San  Francisco — Official) — Contract  for  3,975  bbl. 
of  cement  for  Hetch  Hetchy  diversion  dam  to  direct  Tuolu- 
mne River  into  20-ft.  diversion  tunnel  past  main  dam  awarded 
to  STANDARD  CEMENT  CORPORATION,  $2.37  per  bbl. 

Out.,  Markham — Contract  for  pipes,  hydrants  and  valves 
for  water  system  awarded  to  NATIONAL  IRON  WORKS,  LTD., 
Cherry  St.,  Toronto,  at  $5,750. 

Out.,  Toronto — Contract  for  the  supply  and  installation  of 
valves  and  other  mechanism  at  the  main  pumping  station 
awarded  to  DRUMMOND  McCALL  &  CO.,  373  Front  St.,  E,  at 
$9,530.    Noted  Nov.  4. 

SEWERS 
Proposed  Work 
Mass.,  Winchendon — Report  submitted  by  R.  Fletcher,  Pro- 
fessor of  Dartmouth   College,   Hanover,   estimating  cost  of 
sewer  system  at  $10,000. 

Conn.,  Waterville — Bonds  for  $300,000  will  be  sold  for 
trunk  sewer  from  Waterville  to  terminus  of  Waterbury 
sewers. 

N.  Y.,  Sultern — Citizens  voted  to  build  sewer  system. 

N.  J.,  Asbury  Park — Bids  will  be  received  at  office  of  Nep- 
tune Township  Committee,  75  South  Main  St.,  Ocean  Grove, 
until  S  p.m.,  Nov.  22,  for  about  10,800  lin.ft.  of  6-  to  10-in. 
vitrified  pipe  sewers  and  2,400  lin.  ft.  of  4-in.  vitrified  pipe 
sewer  connections. 

N.  J.,  Asbury  Park — Plans  approved  for  sewer  extension 
in  Myrtle  and  Bangs  Ave.,  section  of  Neptune  Township. 

N.  J.,  Caldwell — Citizens  voted  to  extend  sewer  system. 

IV.  J.,  Jersey  City — Bids  will  be  received  by  City  Commis- 
sioners until  2  p.m.,  Dec.  2,  for  pipe  sewer  in  Wade  St.  to 
connect  with  sewer  in  Ocean  Ave. 

N.  J.,  Manasqiian — State  Board  of  Health  ordered  city  to 
improve  sewage-disposal  plant.    William  F.  Lefferson,  Mayor. 

IV.  J.,  Newark — Bids  will  be  received  by  Board  of  Street 
and  Water  Commissioners  until  Nov.  24  for  Valisburg  sew- 
ers, southwesterly  section,  and  Front  St.,  Arlington  Ave.  and 
Greenwood  Lake  Railroad  sewers. 

Penn.,  Sharon  —  Bonds  for  $185,000  for  sewage-disposal 
plant  defeated  by  citizens.    Noted  Oct.  14. 

Bid.,  Baltimore — Bids  will  be  received  by  Board  of  Awards, 
City  Hall,  until  Nov.  24,  for  Section  No.  1,  Waverly  trunk 
sewer  and  lateral  sewers  in  District  No.  34-D,  Contract 
No.   158  and  169. 

W.  Va„  Kenoi-a — (Official) — Citizens  voted  $55,000  bonds 
for  sewer  system.    Noted  Oct.  21. 

Fla.,  Ft.  Pierce — Ordinance  providing  for  $25,000  bond  issue 
for  extending  sewer  system  passed  by  City  Council. 

La.,  Shrcveport — Bonds  for  $1,200,000  voted  for  sewer  and 
water  systems. 

Tenn.,  Chattanooga — North  Side  Business  Men's  League 
will  build  new  sewer.    J.  S.  Bell,  Pres. 

Tenn.,  Kingport — City  plans  to  build  sanitary  sewer  sys- 
tem. 

Tenn.,  Memphis — City  contemplatess  new  sewer  on  water 
front  to  divert  drainage  from  front  of  levee. 

Ky.,  Lexington — Citizens  voted  $35,000  bonds  for  sewers. 

Ky.,  Owensboro — Citizens  voted  $250,000  bonds  for  sewer 
system.    Noted  Oct.  21. 

Ky.,  Paducah — (Official) — Citizens  defeated  bonds  for  out- 
fall sewer,  District  No.  3,  Contract  No.  1.  Noted  Aug.  12 
and  26. 

Ohio,  Cuyahojsa  Falls — Bonds  for  $60,000  voted  for  sewage- 
disposal  plant.    Noted  Oct.  7. 

Ohio,  Dayton — Citizens  voted  $1,000,000  bonds.  Part  of 
proceeds  will  be  used  for  sewer  construction. 

Ohio,  East  Liverpool — Plans  for  Sewer  District  No.  3,  east 
end,  approved  by  City  Council. 

Ohio,  Marion — Bids  will  be  received  by  J.  H.  Cheney,  Dir. 
of  Pub.  Ser.,  until  Nov.  24,  for  sanitary  and  storm  sewers  in 
Gill  Ave.,  Herman  and  Senate  St. 

Ohio,  Tiffin — City  ordered  by  Board  of  Health  to  build  new 
sewage-disposal   plant.     Estimated   cost,  $500,000. 

Ohio,  Toledo — Bids  will  be  received  by  Board  of  County 
Commissioners  until  Nov.  26  for  main  sanitary  sewer  No.  13. 

III.,  Calumet — City  plans  to  install  sewer  system  between 
87th,  Halstead,  95th  and  Lake  Michigan  St.  Estimated  cost, 
$665,000. 

111.,  Decatur — Plans  presented  to  City  Commissioners  by 
J.  S  Waterfield  Sanitation  Co.  of  Illinois,  for  sewage  treat- 
ment plant.    Estimated  cost,  $1S0,000. 

111.,  Dixon — Bids  will  be  received  by  F.  D.  Whipp,  Fiscal 
Superv.,  Springfield,  until  3  p.m.,  Nov.  29,  for  concrete  tun- 
nels and  storm  water  and  sanitary  sewers  at  State  Epileptic 
Colony  near  Dixon. 


Minn.,  Duluth — City  Council  authorized  construction  of 
sanitary  sewers  in  Vineland  and  Meadow  St.  and  Boundary 
Ave.,  16th  Alley  west  from  Raleigh  to  Sherburne  St.  and  Bel- 
mont Alley  from  Chester  Park  to  Parkland  Ave. 

S.  D.,  Winner — Bonds  for  $10,000  voted  for  sewer  system. 
Noted  Oct.  28. 

Mont.,  Tonnsend — Election  will  soon  be  held  to  vote  on 
$30,000  bonds  for  sewerage  system.    L.  Poole,  City  Engr. 

Mo.,  Joplin — City  plans  to  improve  sewer  system. 

Mo.,  Kirksville — Bids  will  soon  be  received  for  sewer  in 
District  No.  3.  Estimated  cost,  $7,300.  C.  V,  Downing,  City 
Engr. 

Tex.,  El  Paso — Plans  being  considered  for  storm  sewer. 

Wash.,  Seattle — Contract  will  soon  be  awarded  for  sewers 
in  Alonzo  Ave.,  N.  W.,  from  West  70th  to  West  67th  St.  and 
West  67th  St.  from  Alonzo  Ave.,  N.  W.,  to  14th  Ave.,  N.  W. 
A.  H.  Dimock,  City  Engr. 

Ont.,  London — City  Council  plans  to  lay  about  5,000  ft. 
of  8-  to  12-in.  sanitary  sewers. 

Bids  In  and  Contracts  Awarded 

IV.  Y.,  New  Rochelle — Contract  for  sewer  at  Hudson  Park 
awarded  to  A.  SOLIMENE,  New  Rochelle,  at  $7,417.  Noted 
Sept.  23. 

IV.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Nov.  10  for  making  repairs  to  barrel  and 
box  sewers  at  (a)  26th  St.  and  North  River,  37th  St.  and  East 
River,  and  110th  St.  and  East  River,  (b)  158th  St.  and  North 
River,  Third  St.  and  East  River,  Stanton  and  Rivington  St., 
East  River  as  follows:  Lawrence  Construction  Co.,  (a)  $6,902, 
(b)  $5,641;  E.  A.  Riverside  Construction  Co.,  (a)  $5,818,  (b) 
$5,077;  P.  J.  Kearns,  (a)  $7,189,  (b)  $5,S86.    Noted  Nov.  4. 

N.  J.,  Perth  Amboy — (Official) — Contract  for  sewer  sys- 
tems in  Cornell  St.  and  Compton  Ave.  awarded  to  ROHR  & 
POULSEN.    Noted  Nov.  11. 

D.  C,  Washington — Contract  for  Section  No.  2,  Hillbrook 

Service  sewer  awarded  to  WARREN  F.  BRENIZER,  611 
Fourth  St.,  N.  E.,  Washington,  at  $6,000. 

Va„  South  Boston — City  will  improve  sewer  system  by  day 
labor.     Estimated  cost,  $7,000. 

Ohio,  Cleveland — Contract  for  sewer  in  East  123rd  St. 
awarded  to  FRESHW AT  HR  CONSTRUCTION  CO.,  at  $4,000; 
sewers  in  Western  Ave.  to  CONGER  HELPER  REALTY  CO., 
at  $4,350. 

Ohio,  Wilmington — Contract  for  sewer  work  awarded  to 
BOYD  &  COOK,  Dayton,  at  $6,498. 

111.,  Ottawa — Contract  for  sewer  work  awarded  to  A.  C. 
SHREITER,  Manitowoc,  Wis.,  at  $10,000. 

111.,  Upper  Alton — Contract  for  storm  and  sanitarv  sewers 
at  Alton  State  Hospital  awarded  to  MYERS  CONSTRUCTION 
CO.,  St.  Louis,  Mo.,  at  $21,370;  tunnel  work  to  STRUBEL  & 
HELMICK,  Alton,  at  $53,860.    Noted  Oct.  14. 

Wis.,  Oshkosh — (Official) — J.  Rasmussen  &  Sons  Co.  sub- 
mitted the  lowest  bid  for  sewer  in  Seventh  St.  from  Michigan 
St.  west  to  Summit.    George  F.  Newmann,  Asst.  Engr. 

Wis.,  Racine — Contract  for  Albert  and  Tenth  St.  sewer 
awarded  to  H.  C.  HANSON,  and  Blake  Ave.  sewer  to  PETER  G. 
PETERSON. 

Iowa,  Mason  City — (Official) — Inter  Mountain  Bridge  and 
Construction  Co.  submitted  lowest  bid  for  sewage-disposal 
plant  of  Imhoff  type.    Estimated  cost,  $70,000.    Noted  Aug.  12. 

Neb.,  Hastings — (Official) — Contract  for  sewer  construc- 
tion in  Districts  No.  71,  72  and  73  awarded  to  E.  R.  BING, 
Hastings,  at  $7,202.     Noted  Nov.  4. 

Neb.,  Haverlock — (Official) — Contract  for  sewers  in  three 
districts  awarded  to  J.  S.  HAMILTON;     Noted  Oct.  21. 

S.  D.,  Dell  Bapids — Contract  for  17  blocks  of  sewers  award- 
ed to  FANEBUST  BROS.,  Sioux  Falls. 

Mo.,  Webster  Groves — Contract  for  storm  water  sewer  be- 
tween Rock  Hill  and  Big  Bend  Rd.,  Sylvester  and  Lakewood 
Ave.  awarded  to  JOHN  F.  McMAHON,  at  $28,000. 

Colo.,  Arvada — Contract  for  sewer  system  awarded  to 
GIBBONS  CONSTRUCTION  CO.,  Denver.  Estimated  cost, 
$30,000. 

Colo.,  Hugo— Contract  for  sewer  system  awarded  to  GOR- 
DAN  &  TAYLOR  CONSTRUCTION  CO.,  Denver,  at  $10,100. 

Wash.,  Harrington — Bids  were  received  for  sewer  system 
as  follows:  Fire  Security  Bridge  Co.,  Lewiston,  Idaho,  $5,136; 
J.  W.  Hill  &  Co.,  1709  Main  St.,  Spokane,  $5,245;  H.  De  Camp, 
Spokane,  $5,922.    Noted  July  29. 

Ore.,  Portland — Contract  for  reconstructing  wood  box 
sewer  in  Mill  and  Water  St.  awarded  to  J.  P.  O'NEILL,  on  a 
revised  bid  at  $14,596.    Noted  Nov.  11. 

Calif.,  El  Centro — JAMES  KENNEDY,  901  Washington 
Bldg.,  Los  Angeles,  at  $206,199,  awarded  contract  for  El 
Centro-Imperial   sanitary   sewer  system. 

Calif.,  Richmond — Citv  Council  awarded  contract  to  RICH- 
MOND DREDGING  CO.,  at  $92,844,  for  sewer  system.  Noted 
Oct.  21. 

Out.,  Hamilton — Contract  for  construction  of  sewer  system 
awarded  to  J.  J.  ARMSTRONG,  116  Burris  St.    Noted  Oct.  21. 

Ont.,  St.  Thomas — Contract  for  sewage-disposal  plant 
awarded  to  A.  E.  PONSFORD,  LTD.,  at  $8,809.    Noted  July  29. 

Ont.,  Toronto — Contract  for  the  construction  of  sewers  on 
Clendennan,  Marie,  Vine  and  Symnot  St.  awarded  to  AGNEW 
CO.,  606  Avenue  Rd.,  at  $8,593. 
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GARBAGE 

Proposed  Work 

Okla.,  Bartlesville — Bids  will  soon  be  received  for  garbage 
incinerator.  Estimated  cost,  $6,500.  John  Johnstone,  Comr. 
of  Finance.    Noted  Oct.  14. 

Bids  In  and  Contracts  Awarded 

J"  Newark—Contract  awarded  to  NEWARK  PAVING 
CO.,  Newark,  at  $898,200,  for  collecting  and  disposing  of 
refuse  for  five  years.    Noted  Oct.  28. 

i7T^,i?.WVyian,oe-~,City  awarded  contract  to  SANITARY  SER- 
VICE CO.  for  handling  garbage. 

Tex.,  San  Marcos — Contract  awarded  to  JONES  BROS.,  Ma- 
xt°1'  ,  a;'  for  garbage  incinerator.  Estimated  cost,  $35,000 
Noted  Nov.  4. 

Ont.,  Toronto — City  awarded  contract  to  GEORGE  WEBB 
Toronto,  for  garbage  incinerator.  Estimated  cost,  $84,500. 
Noted  Nov.  4. 

STREETS  AND  ROADS 
Proposed  Work 

Vt.,  Brattleboro — Construction  of  road  from  Brattleboro  to 
Bennington  under  consideration.    Estimated  cost,  $125,000. 

Mass.,  Boston— (Dorchester)  — (Official)— Bids  will  be  re- 
ceived by  E  F.  Murphy,  Comr.  of  Pub.  Wks.,  City  Hall  Annex, 
until  noon,  Nov.  19,  for  asphalt  or  bitulithic  pavement  in  Eric 
Ave.,  Dorchester. 

Mass.,  Boston— (West  Roxbury)  — (Official)— Bids  will  be 
received  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  Room  511,  City 
Hall  Annex,  until  noon,  Nov.  19,  for  asphalt  or  bitulithic  pave- 
ment in  Vista  St.,  West  Roxbury. 

Mass.,  Boston— (West  Roxbury)  — (Official)— Bids  will  be 
received  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  Room  51,  City 
Hall  Annex,  until  noon,  Nov.  19,  for  asphalt  or  bitulithic  pave- 
ment in  Augustus  Ave.,  West  Roxbury. 

^N.  T:«   ?ew  York— (Borough    of   Manhattan)  — (Official)  — 
Bids  will  be   received  by  Marcus  M.   Marks,   Borough  Pres 
Room  2032,  Municipal  Bldg.,  New  York,  until  2  p.m.    Nov  23', 
oughrnPrOVln8'  a  number  of  streets  and  avenues  of  the  bor- 

•nNu  Y"  lr'wjy°rk,r(Borou^h  of  Queens)  — (Official)— Bids 
will  be  received  by  Maurice  F.  Connolly,  Borough  Pres  Bor- 
ough Hall,  Fifth  St.  and  Jackson  Ave.,  Long  Island  City,'  until 
11a.m.,  Nov.  22,  for  improving  a  number  of  streets  arid  ave- 
nues of  the  borough. 

■  Y"  New  York — (Borough  of  Richmond)  —  (Official) — Bids 
will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres.,  Bor 


Ave.,  east  side,  between  Frastina  PI.  and  railroad  track  third 
ward,  and  Van  Name  Ave.  between  Richmond  Terrace  and 
railroad  track,  third  ward. 

N.  J.,  Haddonfleld — Board  of  Commissioners  contemplates 
paving  Hawthorne  and  Berdwood  Ave.  y  M 

N.  J.,  Newark— Bids  will  be  received  by  Board  of  Free- 
holders until  3:30  p.m.,  Nov.  22,  for  improving  South  Orange 
Ave.  from  20th  St.  to  South  Orange  Village  line.  S 

tt  K%nJ?:'  P?**sbu'sh— (Official)— Bids  will  be  received  by 
Hyatt  M.  Cribbs >  County  Controller,  until  10  a.m.,  Dec.  1  for 
improving  Cliff  Mines  and  Beaver  Grade  Connecting  Rd  Sec- 


„    Md-.  Baltimore— Bids   will   be   received   until    Nov.    23  by 

0  E.  Weller,  Chn.  of  Maryland  State  Rds.  Comn.,  601  Garrett 
Bldg.,  tor  seven  miles  of  macadam  paving  on  Annapolis  Blvd 
between  Severn  River  and  College  Creek  bridges. 

Md.,  Cumberland — Georges  St.  from  Baltimore  to  Dillv  St 
will  be  paved  with  wood  blocks.  y 

1  ^<\.Va7  Martinsbura— Bids  will  be  received  by  E.  D.  Brom- 
ley, Street  Comrs.,  until  Nov.  30,  for  improving  Spring  St. 

^•wy,a-v£ri£eetonTliils  w'11  be  received  until  Dec.  6  by 
G.  H.  Hill,  Ch.  Engr.  of  Rd.  Constr.,  for  6J  miles  of  waterbound 
macadam  road  in  Mercer  County.  11  a 

W.  Va„  Welch— Election  will  be  held  Dec.  18  in  McDowell 
County,  Sandy  River  District,  to  vote  on  $293,000  bonds  for 
road  construction.  1UI 

r,™N'  Estonia— Citizens   voted   $150,000   bonds.     Part  of 

proceeds  will  be  used  for  new  roads  and  part  for  improving 
old  ones.    Noted  Aug.  19  and  Sept.  2.  p    y  6 

«9n  ™f-KSJ!'m,,,/rvi,ie— Fi.ty  plans  to  hold  election  to  vote  on 
$20,000  bonds  for  street  improvements. 

Fla.,   Auburndale— Bonds    for    $30,000    voted    for    roads  to 

S?noooCoUWpV°nnt^haKrd  11"°ads  Which  wil1  be  constructed  if 
*1, 000, 000  Polk  County  bond  issue  is  authorized. 

Fla.,  New  Augustine — Plans  being  prepared  by  J  B  Mc- 
Crary  Co.  Engr.,  Atlanta,  Ga.,  for  paving  King  st  Esti- 
mated cost,  $10,000.  fi  s" 

^nFn™' ^ebirHS~E}ect!0?1  wil1  be  held  Dec  14  to  vote  on 
$50,000  bonds  for  street  improvements. 

„«iiFI£X  We5*  Pa,m  Beach— Bids  will  be  received  bv  F.  E  En- 
cell  Chn  Comrs.  of  Palm  Beach  County,  until  Nov  23  for 
hard  surfacing  Military  Trail  from  Okeechobee  Rd  west  of 
Palm  Beach  to  Palm  Beach  Canal. 

n„  Ala,,iBay  Minette— Election  will  be  held  Jan.  18  in  Baldwin 

Ss^nd  «^nn°nn  v?20^'00,0  b°?ds  for  proving  a  number  if 
roads  and  $55,000  bonds  for  its  portion  of  highway  between 
Mobile  and  Baldwin  Counties.    Noted  under  Mobile  Nov.  4 

.  Miss.,  Edwards — Bids  will  be  received  by  Highway  Com- 
mission until  Dec.   6  for  6%   miles  of  gravel  road  Noted 

onr5fZ?Ta?s?,?a~^l%ct}onJi0  .vote  on  $280,000  bonds  for  roads 
contemplated  by  De  Soto  Parish,  Wards  2,  4,  5,  6  and  7. 


MiinK.y"  PeH,evn?~~  (Newport  post  office)— Citizens  voted  $23.- 
and  28  improvement  of  Taylor  Ave.     Noted  Oct.  21 

i,,^*"."".'  Jon«"«»°»-o— Election  will  be  held  Dec.  18  in  Wash- 
ington County  to  vote  on  $425,000  bonds  for  road  construction 
nrov?n^'  ,cleveIa»«l— Citizens  defeated  $300,000  bonds  for  im- 
Oct    28     Carnegle  Ave-   trom   Kast   S9th   St.   to   Blvd.  Noted 

forTr^t^^ofem^tr"501138  f°r  'n°'000  V°ted  by  Citizens 

ers0un°tilTNn!0^ifS  WiU  ^  'ecei;ved  by  County  Commission- 
with  w- L,  ^,,3  for  jading,  draining  and  macadamizing 
with  water  bound  macadam  Otter  Creek  Rd.,  Oregon  Town- 

™„Ii,Id"*  iVr<?Iun,bia  Ci*y — No  bids  were  received  Nov  5  for 
road  on  Whitley-Noble  county  line.    Noted  Sept  30 

A,w?!,d'V-  Munci«f— Bids  will  be  received  by  F.  M.  Williams 
Audr.  Comrs.  of  Delaware  County,  until  10  a  m  Dec  8  for 
gravel  roads  in  Perry  and  Mt.  Pleasam  Townships  ' 

bom]'il'Cn;,af<^S?^—  Sul?ervisors  of  Hinds  County  plan  $50,000 
Pond  issue  for  improving  roads  in  western  part  of  county. 

Mich.,  Saginaw— Construction  of  trunk  line  road  between 
Saginaw  and  Owosso  authorized  by  Board  of  Supe.  vigors 
Estimated  cost,  $40,000.  *»m»iu    ui    >->upei  visoi  s. 

111.,  Peoria— Chamber  of  Commerce,  Peoria,  and  citizens 
EstfmS^cos^tlM^6  PaVing  "The  Narro^s,"aGileCnaZRndS 

21  Xhv*Z  ^te^B,a^T"Bid^  wiU  be  received  until  10  a.m.,  Nov 
WestyMason  "t    '  Chn"  C°m'  °n  Streets'  for  crushed  sto'ne  on 

ViIlagencikXCuntil  V«fM  be  received  by  F-  S.  Skemp, 
str^^k^UefU^^  o^°rcrPeao^fdabroUcmsber  °f 

laiSo%™ 

^■tNe^":  °maha — Bids  will  be  received  by  T  J  O'Connor- 
City  C  k.,  until  10  a.m.,  Nov.  23,  for  paving  41st  35th  r™ 
ming  St.  and  various  other  streets      pavln°  41st.  -55th,  Cum- 

deffaTedHiN^tedVc?0?daSndf02ri.?500'000  f°r  r°adS  and  brid^es 

roads"'' NotolTc".  2Sty~CUiZenS   defeated   "00,000   bonds  for 

Mo.,  Liberty— Election  will  be  held  Nov.  19  in  Clav  Countv 

bEoXnCdesSfor  foPa"dnsS%SoPtrdiaSepRt°aid6.DiStriCt'  t0  "**  ™&6 

n/^;;  fe  T,Wl^t7rSuiT?ys  made  for  macadam  road  from 
County  Judg?ey  Estimated  cost,  $120,000.    L.  S.  Haller, 

wnA£*"  faye**evllle— Surveys  made  for  macadam  road  across 
Washington  CounTty,  north  and  south,  via  Fayetteville  about 
40  miles.    Estimated  cost,  $200,000.  '  aDout 

nn  iABk'\  F,,"9n— Commissioners  of  Miller  County  Highway 
and  Bridge  District,  Texarkana,  will  build  16  miles  of  road 
^  bri?fe„„across  Red  River  between  Fulton  and  Index 
About  $60,000  available  for  this  purpose.  index. 

Ark.,  Harrison— Surveys  made  for  macadam  road  south  to 
Newton  County  line  to  connect  with  proposed  road  north 
cost"  $3^005.  m  Newton  County,  about  nine  miles.  Estimated 

t^J^rV  L0i0ttle.,Rock— Commissioners  of  Pulaski  County  con- 
template 22  miles  of  macadamized  and  graveled  highways 

Ark.,  Osceola— Mississippi  County  has  completed  formation 
of  three  separate  road  districts  and  fourth  is  under  consider- 
ation New  districts  plan  to  build  about  200  miles  of  im- 
proved highways. 

Ark.,  Pine  Bluff— Jefferson  County  has  formed  Road  Im- 
provement District  No.  12  and  will  build  about  22  miles  of 
Jud-e1"        m  northern  part  of  county.    C.  M.  Philpot,  County 

n,  APrk-  *Liue  Bluff— Bonds  for  $13,000  sold  for  road  from  Pine 
Blurt  to  Free  Bridge. 

Winslow  to'  Ftl0SmTthanS   PFepared   for   macadam    road  from 

nnn1.ex"1Cr/>ekett — E1.ection  will  soon  be  held  to  vote  on  $50- 
000  bonds  for  improving  roads  in  Houston  County. 

ale->"-'  P^^on~^°  ^ids  were  received  Oct.  19  for  approxi- 
mately 13,000  sq.yd.  of  paving.    Noted  Oct.  14. 

Tex.,  Eastland — See  item  under  "Bridges." 

Tex.,  Sulphur  Springs — Commissioners  of  Hopkins  Countv 
roads  election  to  vote  on  $400,000  bonds  for  macadam 

•  Tte^;'  'JVaco — Commissioners  of  McLennan  County,  Pre- 
cinct No.  6,  plan  to  hold  election  to  vote  on  $200,000  bonds  for 
road  construction. 

Okla.,  Poteau — See  item  under  "Bridges." 

Colo.,  Denver— Surveys  completed  for  proposed  road  from 
coirax  Highway  near  rifle  range  to  summit  of  Green  Moun- 
tain, about  five  miles. 

Wash.,  Walla  Walla — Bids  will  be  received  by  County 
Commissioners  until  Nov.  27  for  two  miles  of  highway  near 
Whitman's  Station. 
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Ore.,  Pendleton— (Official) — Bids  will  be  received  by  City 
Recorder  until  5  p.m.,  Nov.  24,  for  improvement  of  Riverside 
Drive  from  Main  to  Railey  St.    Noted  Nov.  4. 

Calif.,  Oakdale — Plans  being  prepared  for  paving'  F  St. 
Estimated  cost,  $50,000. 

Alta.,  Beverly — (.Official) — Citizens  voted  $10,000  bonds  for 
clearing  and  grading  streets.    Noted  Oct.  28. 

Bids  In  and  Contracts  Awarded 
Mass.,  Boston — (Cheshire) — Bids  were  received  Nov.  9  for 
1,750  lin.ft.  of  road  in  Cheshire  as  follows:  Middlesex  Con- 
struction Co.,  Boston.    $4,065;  Roberts  Construction  Co.,  Pitts- 
field,  $4,113;  C.  B.  Lindholm,  Pittsfleld,  $4,542. 

Mass.,  Boston — (Sheffield  and  Great  Barrington) — Bids  were 
received  Nov.  9  for  section  of  state  highway  in  Sheffield  and 
Great  Barrington  from:  J.  D.  Michael  &  Bros.,  Torrington, 
Conn.,  at  $28,382,  and  Powers  Bros.,  Brockton,  at  $33,615. 
Noted  Nov.  4. 

Mass.,  Woburn — (Official) — Contract  for  5,200  lin.ft.  of  road 
awarded  to  DAVIS  &  PALLATTO,  Lowell,  at  $11,968.  Noted 
Oct.  21. 

N.  Y.,  Albany — (Official) — Bids  were  received  Nov.  11  by 
State  Highway  Commission,  55  Lancaster  St.,  for  construct- 
ing highways  by  State-Aid  as  follows: 

Road  No.  1317,  Auburn-Weedsport,  Cayuga  County,  8.00 
miles — Brayer  Bros.,  Auburn,  $123,708;  Sullivan  Construction 
Co.,  Syracuse,  $123,808;  John  Young,  Syracuse,  $124,724. 

Road  No.  5596 — Mayville  Village-Erie  St.,  Chautauqua 
County,  0.79  mile — Edward  T.  Beck  &  Co.,  Warren,  Penn., 
$25,800;  Elmer  F.  Love  &  Son,  Corry,  Penn.,  $26,529;  Ontario 
Roads  Co.,  Inc.,  Manchester,  $26,922. 

Road  No.  1339,  Leroy-Brockport,  Part  II,  Genesee  County, 
0.40  miles — Atlanta  Construction  Co.,  Atlanta,  $13,010;  Rhodey 
&  Clawson,  Albion,  $14,119;  Parker  &  Carney,  Batavia,  $14,631. 

Road  No.  1253,  Chaumont-Depauville,  Jefferson  County,  6.05 
miles — Henry  P.  Burgard,  Buffalo,  $45,249;  Richard  Hopkins, 
Troy,  $47,453;  Gruner  &  Hollenbeck,  Harriman,  $48,247. 

Road  No.  512,  Akin- Johnstown,  Part  I,  Montgomery  County, 
4.59  miles — Routley  &  Summers,  Huntingdon,  Quebec,  $29,- 
528;  S.  B.  Van  Wagenen,  Inc.,  Rondout,  $31,010;  John  Arborio, 
New  Haven,  Conn.,  $31,715. 

Road  No.  5558,  Oneida-Verona,  Oneida  County,  4.69  miles — 
J.  G.  Hayes  Co.,  Inc.,  Rome,  $36,624;  James  Rossney,  Buffalo, 
$38,134;  Charles  O.  McComb,  Syracuse,  $38,322. 

Road  No.  5597,  Utica-Poland,  Part  HI,  Oneida  County,  5.34 
miles — Routley  &  Summers,  Huntingdon,  Que.,  $51,591;  Hovey 
E.  Benedict,  Williamsport,  Penn.,  $51,706;  James  Rossney,  Buf- 
falo, $54,129. 

Road  No.  1338,  Scotia-Saratoga  County  Line,  Part  I, 
Schnectady  County,  4.22  miles — DeGraff  &  Hogeboom,  Kings- 
ton, $33,775;  S.  B.  Van  Wagenen,  Inc.,  Rondout,  $35,081;  John 
Arborio,  New  Haven,  Conn.,  $36,207.    Noted  Oct.  28. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Con- 
tract for  regulating,  curbing,  and  laving  sidewalks  on  Bay 
34th  St.  awarded  to  B.  TURECAMO  CONTRACTING  CO.,  INC., 
at  $12,717,  regulating,  curbing  and  laving  sidewalks  on  23rd 
Ave.  to  J.  J.  GUINAN  CONTRACTING  CO.,  2314  Gravesend 
Ave.,  New  York,  at  $8,975.    Noted  Sept.  30  and  Oct.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  regulating  and  repaving  various  streets  awarded 
as  follows:  West  side  of  Broad wav  from  curb  to  rail  from 
north  side  of  108th  St.  to  north  side  of  110th  St.  to  ASPHALT 
CONSTRUCTION  CO.,  Madison  Ave.  and  137th  St.,  New  York, 
at  $5,189;  25th  St.  from  Sixth  to  Seventh  Ave.  to  SICILIAN  AS- 
PHALT PAVING  CO.,  41  Park  Row.  New  York,  at  $5,277;  72d 
St.  from  Central  Park  West  to  Columbus  Ave.  to  AZTEC  AS- 
PHALT CO.,  90  West  St.,  New  York,  at  $10,655;  78th  St.  from 
First  to  Third  Ave.,  95th  and  96th  St.  from  Broadway  to 
Amsterdam  Ave.  to  SICILIAN  ASPHALT  PAVING  CO.,  41  Park 
Row,  New  York,  at  $11,060;  Sixth  Ave.  from  Eighth  to  10th 
St.,  Greenwich  Ave.  from  Sixth  Ave.  to  north  of  Perry  St., 
West  10th  St.  from  Greenwich  to  Sixth  Ave.  to  AZTEC  AS- 
PHALT CO.,  90  West  St.,  New  York,  at  $52,151.  Noted  Oct. 
28  and  Nov.  11. 

N.  Y.,  Hensselaer — JAMES  J.  RIDNEY,  Rensselaer,  at  $48,- 
000  awarded  contract  for  paving  Riverside  Ave. 

N.  Y.,  Seheneetady — Contract  for  paving  various  streets 
awarded  to  UNION  PAVING  CO.,  at  $23,687,  and  SCHENEC- 
TADY PAVING  CO.,  at  $2,427. 

N.  J.,  Haekensack — E.  C.  HUMPHREY,  173  Main  St.,  Hack- 
ensack,  at  $24,226,  awarded  contract  for  improving  Essex  and 
Passaic  St.    Noted  Oct.  28. 

N.  J.,  Newton — Contract  for  improving  Newton-Sparta  Rd. 
awarded  to  RICHARDSON  &  GASTON,  INC.,  143  Liberty  St., 
New  York,  N.  Y.,  at  $57,163.    Noted  Oct.  21  and  28. 

N.  J.,  Bedbank — Contract  for  concrete  roadway  at  Throck- 
mortons  Fill  awarded  to  WILLIAM  A.  COVENTRY  Ocean 
Grove.    Noted  Oct.  21. 

N.  J.,  Trenton  —  Contract  for  road  from  Hightstown  to 
Princeton  Junction  awarded  to  MAIN  WARING  &  CUMMINGS, 
Philadelphia,  Penn.     Estimated  cost,  $55,000.     Noted  Oct.  14. 

N.  .1.,  Trenton — Contract  for  Section  No.  1  of  River  Rd. 
from  Washington  Crossing  to  Hunterdon  County  line  awarded 
to  UTILITY  CONSTRUCTION  CO.,  New  Brunswick,  at  $38,- 
264,  for  concrete;  Section  No.  2  to  NEWTON  PAVING  CO., 
Trenton,  at  $73,245,  for  bituminous  concrete. 

Penn.,  Harrisburg — M.  BENNETT  &  SONS,  Indiana,  at 
$16,640,  awarded  contract  for  brick  block  pavement  in  Marion 
Center  Borough,  Indiana  County,  and  at  $14,916,  for  water 
bound  macadam  road  in  Hickory  Township,  Lawrence  County. 
Noted  Oct.  14. 

Penn.,  Philadelphia — Contract  for  improving  Independence 
Sq.  awarded  to  F.  S.  MARKLAND,  1500  Sansom  St.,  Philadel- 
phia, at  $10,970. 

Penn.,  Philadelphia —  (Official) — Contract  for  surfacing 
with  bituminous  on  5-in.  concrete  base  awarded  to  UNION 
PAVING  CO.,  30th  and  Locust  St.,  Philadelphia,  at  $17,162. 
Noted  Nov.  4. 


Penn.,  Pittsburgh —  (Official) — Contract  for  improving 
Glenn  Ave,,  awarded  to  GORDON  CONTRACTING  CO  Pitts- 
burgh, at  $8,335;  Wible  Run  Extension  Rd.  to  JOHN  FOLEY 
Columbus,  Ohio,  at  $35,39S.     Noted  Nov.  4. 

Penn.,  Pittsburgh — (Official) — All  bids  received  Sept  23  for 
improving  Painters  Run  Rd.  rejected.    Noted  Sept.  9. 

Penn.,  Pittsburgh— (Official)— Contract  for  repaving  Web- 
ster Ave.  awarded  to  BOOTH  M.  FLINN,  LTD.,  at  $11,036. 

Va.,  Norfolk — Contract  for  paving  work  on  Granbv  St 
awarded  to  LOUIS  LAWSON,  Norfolk.  Estimated  cost,  $6,000 
Noted  Oct.  28.  ' 

■  w-  /a-,  Huntington— (Official)— Contract  for  paving  sec- 
tions of  Sixth  11th  and  13th  Ave.  awarded  to  J.  ULLOM  Hunt- 
ington, at  $20,052.    Noted  Oct.  4.  ^ 

wapm'Jc^0^  f?/  I2'000  sq  yd-  of  Paving  awarded 
to  WORMACK  &  KENT,  Kentwood,  at  $9,620. 

La„  Monroe— (Official)— Contract  for  improving  various 
greets  of  the  city  awarded  to  MERRILL  ROAD  IMPROVE- 
MENT CO.,  Chattanooga,  Tenn.,  at  $40,000.    Noted  Oct.  21. 

Tenn.,  Elizahethton — Contract  for  70  miles  of  graded  roads 
and  impairing  and  completing  roads  already  graded  awarded 
Oct   21  CONSTRUCTION  CO.,  at  $180,000  Noted 

Tenn.,  Kingston— Contract  for  two  miles  of  Harriman  and 

ei1V.S?c!SJ?£in?!  P'ke  awarded  to  HARRIMAN  CEMENT  AND 
STONE  CO.,  Harriman. 

Tenn.,  Kingston — Contract  for  pike  from  Harriman  to 
Rockwood  awarded  to  FRANK  GAMBILL  CO.    Noted  Oct.  28. 

Tenn.,  Park  City — (Knoxville  post  office) — Contract  for 
paving  Magnolia  Ave.  awarded  to  MURRAY  CONSTRUCTION 
CO.     Estimated  cost,  $105,000.    Noted  Oct.  7. 

Ohio,  Cheviot — (Cincinnati  post  office) — Contract  for  pav- 
ing with  brick  on  Olivette  Ave.  and  sewer  in  North  Bend  Rd 
awarded  to  KIRCHNER  CONSTRUCTION  CO.,  Cincinnati. 

Ohio,  Elyria — Contract  for  slag  water-bound  macadam 
road  awarded  to  PUBLIC  CONTRACTING  CO.,  Masonic  Tem- 
ple, Elyria,  at  $8,419. 

Ohio,  Granville — (Official) — Contract  for  draining  curb- 
ing and  paving  Broadway  St.  from  east  to  west  corporation 
line  awarded  to  OHIO  ENGINEERING  CO.,  Lorain  at  $50  580 
Noted  Oct.   28.  '  ' 

Ind.,  Bloomington — Contract  for  paving  East  Sixth  St 
awarded  to  UNION  ASPHALT  CO.,  Indianapolis,  at  $16  326' 
Noted  Oct.  14. 

Ind.,  La  Fayette — Contract  for  gravel  road  in  Wayne  Town- 
ship. Tippecanoe  County,  awarded  to  S.  S.  PALMA,  La  Fayette, 

Ind.,  Muneie — Contract  for  two  roads  in  Liberty  Township 
awarded  to  SNYDER  &  BARNETT,  Frankfort.    Noted  Oct.  28. 

Ind.,  Newport — Contract  for  gravel  roads  in  Helt  and 
Clinton  Townships  awarded  to  JAMES  HEBER,  Hillsdale  at 
$4,100,  and  CLAUDE  INGRAM,  Hillsdale,  at  $2,940.  Noted 
Oct.  14. 

Ind.,  Portland — Contract  for  brick  pavement  on  macadam 
base  in  street  from  Ship  St.  across  river  bridge  to  Lake  Erie 
Railroad  awarded  to  FITZMAURICE  &  BEARD,  at  $1  42 
per  sq.yd. 

Ind.,  South  Bend — Contract  for  three  gravel  roads  awarded 
to  H.  W.  REED  &  SONS,  Mishawaka,  at  $51,350.    Noted  Oct.  14. 

Ind.,  Williamsport — Contract  for  gravel  roads  in  Jordan 
and  Pike  Township  awarded  to  CHARLES  L.  IRVIN,  Attica 
at  $4,550.     Noted  Oct.  14. 

Mich.,  Detroit — Contract  for  paving  Sheridan  Ave.  from 
Gratiot  to  Frederick  St.  and  Wabash  Ave.  from  McGraw  to 
West  Grand  Blvd.  awarded  to  DETROIT  ASPHALT  PAVING 
CO.,  Detroit,  at  $4,424  and  $13,068  respectively;  Lynn  St  from 
Oakland  to  Cameron  Ave.,  to  CLEVELAND  TRINIDAD  PAV- 
ING CO.,  at  $4,140. 

Mich.,  Sanlt  Ste.  Marie — Contract  for  iy2  miles  of  gravel 
roads  awarded  to  A.  T.  BOUND,  Brimley,  at  $47,000.  Noted 
Oct.  14. 

111.,  Springfield — Contract  for  extending  Peoria  hard  road 
from  Springfield  awarded  to  CAMERON  JOYCE,  Keokuk, 
Iowa,  at  $13,673,  by  State  Highway  Commission,  Springfield. 

Minn.,  Park  Bapids — (Official) — C.  T.  Glasser,  Minneapolis, 
at  $7,352,  submitted  lowest  bid  for  job  No.  2,  State  Highway 
No.  1,  between  Akely  and  east  county  line. 

Minn.,  Wajzata — Lowest  bid  received  for  grading  main 
road  through  Wayzata  submitted  by  McCullough  &  Cheney 
at  $10,756. 

Kan.,  Bonner  Springs — Contract  for  paving,  grading  and 
curbing  awarded  to  A.  JAICKS  CO.,  American  Bank  Bldg.,  at 
$6,312. 

Mont.,  Livingston — Contract  for  paving  Park  St.  awarded 
to  WARREN  CONSTRUCTION  CO.,  at  $8,000. 

Tex.,  El  Paso — Contract  for  paving  San  Jose  St.  and  Port- 
land Ave.,  Manhattan  Heights,  awarded  to  SOUTHWESTERN 
PAVING  CO.     Estimated  cost,  $10,000. 

Tex.,  Terrell — Contract  for  55  miles  of  gravel  and  maca- 
dam highway  awarded  to  J.  S.  TOBY  &  CO.,  Ft.  Worth,  at 
$114,000.    Noted  Oct.  7. 

Wash.,  Dayton — Contract  for  two  miles  of  highway  on 
Highway  No.  1  awarded  to  TRIBOU  &  BLACKMAN,  Walla 
Walla,  at  $4,250. 

Calif.,  Arcadia — (Official) — Contract  for  about  16  miles  of 
piled  macadam  roadway  and  10,000  lin.  ft.  of  concrete  curb 
and  gutter  awarded  to  ROGERS  BROS.  CO.,  Los  Angeles. 
Estimated  cost,  $118,000.    Noted  Oct.  28. 

Calif.,  Hillsborough — Contract  for  improving  a  number  of 
streets  awarded  to  RAISCH  IMPROVEMENT  CO.,  San  Fran- 
cisco, at  $10,000.     Noted  Aug.  14. 

Calif.,  Los  Angeles — (Official) — Contract  for  paving  West- 
ern Ave.  from  Temple  St.  to  Fountain  Ave.  awarded  to 
GEORGE  R.  CURTIS,  at  $49,266.    Noted  Sept.  30. 


November  18,  1915 


ENGINEERING    N  E  W  S 


:',  1 :> 


Calif.,  Morgan  Hill— Contract  for  improving  Monterey  Rd. 
awarded  to  CASLEY  &  HAMILTON,  San  Jose,  at  $6,249. 

Calif.,  San  Jose— Contract  for  paving  a  new  street  between 
Rucker  and  Leavesly  awarded  to  JOHN  BOYLE,  at  $4,287. 

Calif.,  Santa  Cruz — Contract  for  paving  a  number  of  streets 
iK^N^tef^f?    CONSTRUCTION    CO.,    Oakland,  at 

INDUSTRIAL  WORKS 

Proposed  Work 

Mass.,  Ware — Otis  Co.  contemplates  building  three-story 
building  to  replace  Mill  No.  2.  6  y 

■=^,^asK%-'v1AA«°^estel'— Worcester  Woolen  Co.  will  build  four- 
stoi  y,  63xl06-ft.  concrete  mill. 

».  t5"  AVoons°eket — Joseph  G.  Ray,  Franklin,  Mass.,  will 
build  three-story,  80x3SO-ft.  brick  mill  on  Pont  St. 

,-9*?nn"  Hartford — Bids  will  soon  be  received  for  three-story 
codstm$T00:0O00feNogted  Nogv.  ^    °f   SWift   &    C0'  Estimated 
N.  Y.,  Buffalo— Buffalo  Distilled  Water  Ice.  Co.  will  build 
warehouse  at  2  Central  Ave.     Estimated  cost,  $10,000. 

MnN,fy,VE1-milVPlaJs  being  prepared  for  plant  for  Morrow 
Manufacturing  Co.     Estimated  cost,  $100,000. 

,rN;(1;;  F£  ,PIain~7P?5rns  b?in&  prepared  for  two-story,  50x 
185-tt.  plant  for  A.  A.  Warath  &  Son. 

N.  Y.,  New  York— (Borough  of  Brooklyn)  — (Official)— Plans 
prepared    by   Francisco    &    Jacobus.     Arch.,    200    Fifth  Ave 
for  four-story    80xl00-ft.  brick  and  steel  sales  and  service 
station   at   Bedford   Ave.   and   Sterling   PI.,    for    Ford  Motor 
Co.,  Detroit,  Mich.    Estimated  cost,  $100,000. 

..."•T7  Poughkeepsie— Plans  prepared  by  J.  J.  Petit,  Arch, 
»^  Par^  Ave->  N.   Y     for  four-story,   75x350-ft.   factory  for 
Nov  11  Typewrlter    Co-      Estimated    cost,    $250,000.  Noted 

N.  J.,  Elizabeth — Plans  prepared  for  one-storv  40x236-ft 
NoCte0dySefp[  Plating  Co-  200  Fifth  Ave?,  New  York? N.  Y. 

ingNplintGNobS2°WI1— DU  P°nt  Powder  Co-  contemplates  build- 

N.  J.,  Irvington— Lionel  Manufacturing  Co.,  365  Ogden  St 
Newark,  contemplates  building  two-storyf  22Sx235-ft   plant  on 
South  21st  St.    Estimated  cost,  $60,000.      "SX"J  «■  P'ant  on 

foJl'  J"  N£,TarkT—  W'  S^  Rockwell  Co.  will  build  two-story 
factory  on  Balls  Lane.    Estimated  cost,  $20,000. 

Penn.,  Cedar  Hollow— Plans  being  prepared  by  Day  & 
Zimmerman,  Engr  ,  611  Chestnut  St.,  Philadelphia,  for  lime 
cost,  ?°80,000.  68  Warner  Co-  Wilmington,  Del.  Estimated 
^  n1**^,"-'  PWadelnliia — Revised  plans  prepared  by  Charles  E 
?aen,SeCshl§!eiragter.ChInc0r  th™-">T.  98xl35-ft.  w/rfhoSff^ 

.  Penn.,    Phillipsburg— Mercantile    Realty    Co.    will  build 
window  glass  factory.     Estimated   cost,  $10,000. 
to^""''  Wesj*  End— A.  B.  Davidson,  West  Seventh  Ave.,  con- 
fi2f^^y^^SSE^  gl'ain  el6Vat0r  and  ™*<>u.e  at 

bakV^g^SrtrSS^fl  DeiC?ol^yeP&arceod  h^ntirT™/ 
Pittsburgh,  Penn.,  Arch.  Estimated  cost  $50,000  Y  S" 
D.  C,  Washington — Plans  being  prepared  bv  George  T 
Santmyer,  917  New  York  Ave.,  for  two-story,  reinf orced-con- 
colt^ToToo01186  at  and  °        f°r  W-  R-  Nash  Estimated 

i  MaV  DanYine— -Riverside  and  Dam  River  Cotton  Mills  will 
^tdt„tX°iSt£ry'  115ALl°-f\  building.  Estimated  cost,  $40,000 
Shattuck  &  Hussy,  19  South  La  Salle  St.,  Chicago,,  111  Arch 

be  r^ei^r^or^-kV  Western  ^TA^T^o^rT 
CnU^g,E&teOctC°7St'  n'80M0°-         E"  J°^°°n%lZll%: 

W.  Va„  Charleston— Biago  Fruit  and  Produce  Co.  having 
plans  prepared  for  cold  storage,  ice  plant  and  office  bunding 
Estimated  cost,  $48,000.    Paul  M.  Egan,  814  Quarrier  St  ,  Arch.' 

„ioH%  Va"*  H»n«ngton— Stroehamnns  Vienna  Bakery  has 
plans  for  one  and  two-story,  90xl00-ft.  bakery  and  office  bui  d- 
nftc,  E^lmated  £os£  *40-000.  C.  D.  Cooley  Co.  Arch™  Century 
Bldg.,  Pittsburgh,  Penn.    Noted  Oct.  7.  y 

W.  Va.,  Wheeling — Plans  being  prepared  by  Charles  W 
Bates,  Arch.,  702  National  Bank  of  West  Virginia  Bid!  for 
two-story,  175x200-ft.  packing  plant  for  Kalbitler  Packing  Co 

N.  C.,  Durham— Durham  Steel  Products  Co.,  recently  or- 
munftlonsT  &       g6  Plant  f°r  the  manufacture  of  war 

1"  JDnrhamr- Imperial  Tobacco  Co.  plans  to  build  nlant 
Estimated  cost,  $500,000.  "  Plant. 

fi7v^nnCfV   Greensboro— C.   W.   Edwards   will   build  one-story 

mated  coktTOfoO.*0  ^  by  °at6  CUy  Mot°r  Co-  Es«" 

N.  C,  Hendersonville — J.  E.  Sirrine,  Greenville  S  C  nre- 
paring  plans  for  50x80-ft.  mill  and  22x76-ft.  dyehouse  for 
Hendersonville  Hosiery  Knitting  Mill.  '  e  Ior 

.    .X"  Cr  ^aleiS" — News  and  Observer  Publishing  Co  will  re- 
build plant  destroyed  by  fire.  6         wm  re 

„*.£t-  C>'  Statesyille— Statesville  Cotton  Mill  plans  to  build 
addition  and  install  new  machinery.  Estimated  cost,  $70,000 
.„  ?«„ci'  Columbia — Du  Pre  Motor  Co.  will  build  one-sfnro 
47xl00-ft.  garage.    Estimated  cost,  $10,000  y' 

~„S'a-"  t  J^t,,?,n!?7_GeorS,ia   RR-   win    build   warehouse   to  be 
occupied  by  Callaway  Grocery  Co.    Estimated  cost,  $35,000. 

Ga.,  Augusta— Riverside  Compress  Co.  will  rebuild  com- 
press which  was  recently  destroyed  by  fire.        Ieuuliu  com 


Rih^aV,T  Co,"m'»«s— Plans  prepared   for  addition   to   plant  of 
$200,0^0 l         Ctunng  Co-  23rd  and  River  St.     Estimated  cost, 
Ga.,  Moultrie— T.  H.  Rothe  and  James  B.  Carlton  will  build 

swssrasi  sa      serum  plant-        -t!  - 

Tn,ft  Miami— Pin-Ap-Ola  Co.,  801  Longacre  Bldg.,  New 
voik,  N.  Y.,  will  built  a  plant.    Estimated  cost,  $35,000 

oil  rlflneSryrtrihrt^port.10PerS  °U  a"d  Refi"ers  C°'  wH1  buil" 

 tAIa"  Sy'acauga — Avondale  Mills,  Birmingham,  will  enlarge 

cotton  mill  at  Sylacauga.    Estimated  cost,  $100,000.  enlarge 

La.,  New  Orleans— Mohawk  Motor  Co.,   Wilmington  Del 
Plans  to  build  factory.    J.  Bart  Davis,  interested  ' 

i7jf??"fi,sh,'i"e_X  B-  Palmer  will  build  two-story,  50x 
175-ft.  brick  gaiage.     Estimated  cost,  $12,000. 

Ky.,   Louisville — Kentucky   Distillery   and   Warehouse  Co 

Gregory1^?6  ?nAA  PP"  warihouse  at  Hammon  ami 

Gregory  St.  and  build  addition  to  building  at  Thorn  and 
Hamilton  St.    Estimated  cost,  $22,500.  "  and 

h„,uihi,?i'  c'a,,a'  D°ver— Immel  Feed  and  Milling  Co.  will  re- 
cost?  #0*000.  WaS  recentlv  destroyed  by  fire.  Estimated 

V^T°h^^f^%SSo%el0  C°-  wiU  buiId  an  additi™  to 

«.°S£&  UvSrs?0VEadc!ftioSnebr^ti^at^yco?t°-  &.t0  ^ 

^^WnkJ^1^"*- Sch|jAY?  Storage  Co.  will  build  warehouse  at 
141  Woodruff  Ave.     Estimated  cost,  $65,000. 

a™01'-10*  Toronto-Wayne  Pottery  Co.  acquired  plant  of 
$2m,000Can  °°-  and  WU1  imProve  ™e.  *  Estimated  cost* 

„i  ?nd"V  ^a?*  ch>eago — American  Steel  Foundries  contem- 
plates building  200x330-ft.  addition  to  plant 

lad.,  Indianapolis — J.  B.  Howard  will  build  garage  at  Me- 
ridian and  Tenth  Ave.    Estimated  cost,  $13,000 

woJ*,d"  M"nei,e~Gi11  Clay  Pot  Co.  will  rebuild  plant  which 
was  recently  destroyed  by  fire  with  loss  of  $100,000 
T3i  M^h..  Fenton— Aetna  Portland  Cement  Co.,  412  Union  Trust 
Bldg,  Detroit,  will  enlarge  plant.    R.  E.  Paine,  50  Church  St 
Boston,  Mass.  ,and  others  interested  bt'' 

io^tir^0t£^?s^»m  °ne  and  two-st°^ 

300x35t:h.Ffonun7l?yUiCk   M°t0r   ^  C°'    WiH   build  two-story, 

^^"v1'"  M,,sk.egon— Plans  being  prepared  for  100x3S0-ft 
plant  for  American  Enameled  Magnet  Wire  Co.        UUA<"3U  1L- 

Qt  JJi'i  ™cas«-A™our  &  Co.  will  build  two-story  garage 
at  3041  Pitmg  St.    Estimated  cost,  $28,000.  so-idBe 

III.,  Chieago—Merchants  Wholesale  Grocery  Co.  will  build 
iTch      ry  warehouse-     Estimated  cost,  $25,000.     C.  Thisslew, 

/i,,^1!11"'  Chicaso.  <SoJ,*h  Chicago)— Illinois  Steel  Co.  will  build 
duplexing  plant.     Estimated  cost,  $2,000,000. 

q*  Iw?i?hHi,';ai^0~S?BeralFir?  Extinguish'er  Co.,  1511  West  38th 
I.SoWy?  m^We^Tth  IVIrk.   Estlmated  cost-  *30.°00.  S. 

111.,  Galesburg— Coulter  Disc  Co.  will  build  plant  to  replace 
one  recently  destroyed  by  fire  with  loss  of  $100,000.  Ietuace 
Wis.,  Superior— Great  Northern  Railway  will  build  grain 
elevators  m  spring.    A.  H.  Hogeland,  St.  Paul,  Minn  ,  Ch.  Engr 
Iowa,   Keokuk— Keokuk    Electric    Metals    Co.    will  build 
plant.     Estimated  cost,  $100,000.  ounci 

Minn.,  Brainerd— Plans  prepared  for  80x410-ft  ,  reinforced- 
concrete  paper  and  pulp  mill  for  Northwestern  Paper  Co  Es- 
timated cost,  $300,000.     T.  T.  Whittier,  Ch.  Engr 

Kan.,  Wichita— Standard  Oil  Co.  approved  plans  for  ware- 
house, wash  house,  boiler  room,  tank  house,  office  building 
and  garage.    Estimated  cost,  $75,000.    Noted  Sept.  9.  'u,I,s 
Neb.,  Gering— Gering  Sugar  Co.,  auxiliary  of  Great  West- 
ern Sugar  Co.,  will  build  plant.    Estimated  cost,  $125,000. 

1 1  n?-^  %V  Ij0"i.*— International  Shoe  Co.  will  build  two-story, 
HOxllO-ft.  addition.     Estimated  cost,  $35,000. 

Mo.,  Springfield— Springfield  Ice  and  Refrigerating  Co  will 
isUMgra  warehouse-     Estimated  cost,  $125,000.     B.  E.  Meyer, 

Tex.,  Galveston— J.  J.  Kane  and  associates  plan  to  build 
$1  oVo  000  constructlon  and  repair  of  ships.     Estimated  cost, 

Tex.,    Garland— F.    W.    White,    A.    R.    Davis    and    Z  S 
ESma^cosriiMOO3  C°mPany  t0  bUild  a  grain  elevator: 
Tex.,  Gatesville— Gatesville   Cotton   Yard   and  Warehouse 
Co.    will    build    warehouse.      Estimated    cost,    $12  000       I  T 
Post  interested.  ' 

Tex.,  Houston— Plans  being  prepared  by  Finger  &  Bailev 
Houston,  for  four-story,  130xl40-ft.  reinforced-concrete  ware- 
house for  Magnolia  Paper  Co. 

i  Tfx->  M.«-xl«—Mexia  Glass  Works  will  build  four-story 
plant.    Estimated  cost,  $75,000.  1 

m  ?J!t„,aJ,  Tulsa—Contract  will  soon  be  awarded  for  two-storv 
$12  000        warehouse    for    W.    L.    Britton.     Estimated  cost! 

Wash.,  Port  Angeles — Standard  Oil  Co.,  Railway  Ave  and 
Whatcom  St.,  Seattle,  will  install  three  oil  tanks,  build  'office 
building  and  warehouse.  Estimated  cost,  $75,000.  John  Mc- 
Lean, Mgr. 

Wash.,  Seattle — U.  K.  Loose,  Lowman  Bldg..  interested  in 
construction  of  plate  plant.    Estimated  cost,  $2,000,000. 

Que.,  Sherbrooke — Canadian  Ingersoll  Rand  Co.  will  build 
machine  shop.    Estimated  cost,  $50,000. 

Que.,  Valleyfield — Castings  Co.  will  establish  forge,  foundry 
and  shell  factory.    L.  A.  Boyer,  Town  Oik 


316 


ENGINEERING  NEWS 


Vol.  74,  No.  21 


Bids  In  anil  Contracts  Awarded 
Mass.,  Leominster— Contract  awarded  to  WILEY  &  FOSS, 
Fitchburg,  for  two-story,  40x241-ft.  addition  to  plant  of  Vis- 
coloid  Co. 

Mass.,  Worcester— (Greeendale)— Norton  Co.  awarded  con- 
tract to  E.  J.  CROSS  CO.,  82  Foster  St.,  for  four-story,  40x56- 

ft'  Conn^'Torriiiston— Contract  awarded  to  TORRINGTON 
BUILDING  CO  179  Water  St.,  for  one-story,  220x240-ft.  plant 
for  Coe  Brass  Branch  of  American  Brass  Co. 

Conn.,  Waterbnry— Contract   for   machine   shop  and  office 
building  for  Waterbury  Tool  Co.  awarded  to  TRACY  BROS. 
CO  ,  Wat erbury     Estimated  cost,  $70,000.     Noted  Nov.  11. 

N.  Y„  Buffalo— Contractors  Plant  Manufacturing-  Co.  award- 
ed general  contract  for  one-story  60xl40-ft.  addition  to  JOHN 
W   COWDER  CO.    Estimated  cost,  $15,000. 

X  Y  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
TTrlisrm  Electric  Illuminating  Co.,  13  Willoughby  St.,  awarded 
contract  to  J C  LYONS  SONS  CO.,  30  East  42d- St  for  two- 
story  98xl00^ft.  brick  shop  and  garage  on  Qumcy  St.  Esti- 
mated cost,  $40,000.    Noted  Oct.  21. 

Penn.,  Harrisburg-Contract  awarded  to  ^ASHEK  ENGI- 
NEERING CO.,  90  West  St.,  New  York,  N.  Y.,  for  plant  tor 
Gamble  Fuel  Briquette  Co.,  Harnsburg. 

delphia,  for  three-story,  remf orced-concrete  bottling  plant. 
Estimated  cost,  $70,000.    Noted  Nov.  4. 

Penn.,  Philadelnhia-Girard  Point  Storage  ?o-  awarded  con- 
tract for  100x200-ft.  addition  to  gram  elevator  to  JAMES 
STEWART  &  CO.     Estimated  cost,  $200,000. 

Penn.,  Sharon— Contract  for  grain  elevator  for  J.  B  Roux 
awarded  to  FARRELL  BUILDING  CO.    Estimated  cost,  $25,- 

00°-  •         »     t.1  n~ 

.w2a  3ssr&ssaJne%£Bgis*.  *s».  ft 

stone  and  steel  foundry. 

»     c'hI CAC o'"b RID  G  llf t ANI? \ RON 1  ^CO f,  ?3°00a^ted10C5°tnhtr|t! 
Chi^go^in  M°®eeVtanks. Estimated  cost,  $250,000. 

t.j      „„, . .  nitv    Bnkine:    Co.    awarded    contract  to 

OHARLFS  L VsTOciraAUSEN,  1  ^National  Marine  Bank  Bldg., 
ialtimo?eS  Lfor  three -story  74xl00-ft  bakery  and  garage. 
Estimated  cost.  $20,000.     Noted  Oct.  21. 

Md  Baltimore— International  Motor  Co.  awarded  contract 
to  CONSOLIDATED  ENGINEERING  CO.,  243  Calvert  Bldg., 
for  one-story,  60xl50-ft.  garage. 

tvt  c  Ch-irlotte— Buckeye  Cotton  Oil  Co.  awarded  contract 
to  BLYTHE  &  ISENHOUR,  Charlotte,  for  two  additional  build- 
ings.    Estimated  cost,  $20,000. 

Go  Columbus— Chero-Cola  Bottling  Co.  awarded  contract 
to  L  E  WOOTEN,  Columbus,  for  two-story  plant.  Estimated 
cost,  $150,000.  n 

fm-i  Timna— Consumers  Ice  and  Cold  Storage  Co.  awarded 
contract^ TcGUKEN  &  HEYER.  Tampa  for  five-story,  30x 
90-ft.  packing  plant.    Estimated  cost,  $250,000. 

Al-i  Selma— Contract  for  additions  to  plant  of  Buckeye 
Cotton" OH  Co  awarded  to  THOMAS  PURVIS,  Selma.  Esti- 
mated cost,  $40,000. 

niiin  Cincinnati— City  Ice  Delivery  Co.  awarded  contract 
tn  SeattgH  CONSTRUCTION  CO.,  2835  East  51st  St.,  Cleve- 
land fo? ?c?  punt  at  Price  and  Elberon  Ave.  Estimated  cost, 
$17,000.    Noted  Oct.  28. 

Ohio,  Cleveland— Davis  Laundry  Co.  awarded  contract  to 
PAUL  BROS  CONSTRUCTION  CO.,  615  Citizens  Bldg..  Cleve- 
land, for  two-story,  50xl00-ft.  addition.  Estimated  cost,  $10,000. 

Ohio,   Xenia— Contract   for   elevator    warehouse   arid  feed 
mill  for  C.  O.  Miller,  of  Trebiens   awarded  to  BURRELL  &n 
GINEERING  AND  CONSTRUCTION  CO.,  Chicago. 

Mich.,  Detroit— Studebaker  Automobile  Corporation  award- 

CO.,  505  Moffat  Block.    Estimated  cost,  $30,000.    Noted  Oct.  it. 

Mich  Muskeson  Heights— Campbell-Wyant  and  Cannon 
Co.  awarded  contact  to  INDIANA  BRIDGE  CO.  for  two-story 
foundry.    Estimated  cost,  $100,000.    Noted  Oct.  28. 

Ill  Chicago— Martha  Washington  Candies  Co.  awarded 
contract  to  MUELLER  CONSTRUCTION  CO.  for  three-story 
factory.     Estimated  cost,  $22,000. 

Wis.,  Milwaukee— A.  J.  Lindermann-Hoverson  Co  Midland 
and  Cleveland  Ave.,  awarded  general  contract  to  DANIEL  B. 
DAN  IE  L  S  O  N ,  874  Layton  Blvd.,  for  enameling  shop.  Esti- 
mated cost,  $20,000. 

Neb.,  Omaha— Contract  for  dye  works  at  24th  and  Brskine 
St.  for  Frank  J.  Carey,  24th  and  Lake  St.,  awarded  to  JOHN 
BROS.  CO.,  3152  Chicago  St.,  at  $16,000. 

at     t  nni«  < South    St.    Louis) — Monsanto  Chemical 

Works*  awarded  contract  to  GILSONITE  CONSTRUCTION 
CO  WafnTvright  Bldg.,  St.  Louis,  for  warehouse.  Estimated 
cost,  $70,000.    Noted  Nov.  4. 

tit«  8*  I  »nis  Terminal  R.R.  Association  awarded  con- 
tralto PROTNCOLNON  CONSTRUCTION  CO.,  St  Louis 
for  two-story,  50xl00-ft.  service  building  at  Compton  and 
Scott  St.    Estimated  cost,  $15,000. 

Wish  Seattle— All  bids  received.  Oct.  20  for  four-story 
addUion* 'to  warehouse  on  Whatcom  Ave  for  Port  of  Seattle 
Commission  have  been  rejected.     Noted  Nov.  11. 

Calif  Los  Angeles— Murphy  Oil  Co.  awarded  contract  to 
E  M  WHEATLAND,  108  North  Greenleaf  Ave.,  Whittier, 
Calif.,'  at  $56,434  for  one-story  packing  plant. 

X  B.,  St.  John— Contract  awarded  to  RHODES,  CURRY  CO. 
for  80x350-ft.  warehouse,  running  parallel  to  No.  lb. 

r»„*     woli-md  Electric   Steel    and   Metals    Co.,  Welland, 

awarded  con"""'?  ^STANDARD  STEEL  CONSTRUCTION  CO. 
for  machine  shop.    Estimated  cost,  $20,000. 


FEDERAL  GOVERNMENT  WORK 
Proposed  Work 
Mass     Attleboro — Post    Office — Bids    will    be    received  by 
James'  A  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  21,  for  United  States  post  office 
at  Attleboro. 

N  Y  New  York — Dredging — Bids  will  be  received  by  H. 
R  Stanford  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  until  11  a.m.,  Dec.  11,  for  dredging  at  Navy 
Yard,   New  York. 


N  Y.,  New  York — Dredging — Bids  will  be  received  at  U.  S. 
Engineer  Office  until  noon,  Dec.  14,  for  dredging  Newark  Bay 
and  Passaic  River,  N.  J.    (See  adv.) 

X.  Y.,  Xew  York — (Borough  of  Manhattan) — Post  Office — 
Plans  being  prepared  by  W.  H.  Volkening  and  J.  Holler,  Jr., 
Archs  88  Wall  St.,  for  post  office  at  Fourth  Ave.  and  13th  St. 
for  Estate  of  Charles  A.  Chesebrough  to  be  leased  by  U.  S. 
Government.     Estimated  cost,  $50,000. 

Wis.,  Antigo — Post  Office — Bids  will  be  received  about  Jan. 
1  for  U.  S.  post  office  at  Antigo.    Estimated  cost,  $70,000. 

Wis.,  Beaver  Dam — Post  Office — Bids  will  be  received  about 
Jan  1  for  U.  S.  post  office  at  Beaver  Dam.  Estimated  cost, 
$75,000. 

Xeb.,  Aurora — Post  Office — Bids  will  be  received  by  James 
A  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  Dec.  22,  for  United  States  post  office  at 
Aurora. 

Guam — Steel  Towers — Bids  will  be  received  by  H.  R.  Stan- 
ford Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept.,  Wash- 
ington, D.  C,  until  11  a.m.,  Jan.  8,  for  two  400-ft.  steel  towers 
at  radio  station,  island  of  Guam. 

Panama — Miscellaneous  and  Metal  Supplies — Bids  will  be 
received  bv  Major  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama 
Canal,  Washington,  D.  C,  until  10:30  a.m.,  Dec.  1,  for  mis- 
cellaneous and  metal  supplies. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Major  F  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Wash- 
ington, D.  C,  until  10:30  a.m.,  Dec.  1,  for  miscellaneous  sup- 
plies. 

P  R.,  San  Juan — Pipe  Line — Bids  will  be  received  by  Depot 
Quartermaster  until  10  a.m.,  Dec.  1,  for  pipe  line  from  Fort 
El  Mono  to  points  of  distribution  post  of  San  Juan. 

Bids  In  and  Contracts  Awarded 

Mass..  Boston — Building — Contract  for  U.  S.  appraisers' 
stores  Boston,  awarded  to  P.  J.  CARLIN  CONSTRUCTION 
CO.,  1123  Broadway,  New  York,  at  $610,000.  Noted  Oct.  21  and 
Nov.  4. 

Penn.,  East  Pittsburg — Post  Office — Bids  were  received 
Nov  6  for  U.  S.  post  office  at  East  Pittsburgh,  (a)  limestone, 
(b>  sandstone,  as  follows:  Torbett  Construction  Co.,  Hamp- 
ton Va  (a)  $49,021,  (b)  $49,945;  Fissell  &  Co.,  Marbridge 
BldW  New  York,  N.  Y.,  (a)  $50,000,  (b)  $50„500;  George  Hogg 
Co.,  Pittsburgh,  Penn.,  (a)  $51,000,  (b)  $51,350.    Noted  Sept.  30. 

Penn.,  Harrisburg — Post  Office — Contract  for  U.  S.  post  of- 
fice at  Harrisburg  awarded  to  H.  L.  BROWN  CO  Mt.  Ver- 
non, N.  Y.,  at  $113,405.    Noted  Aug.  26,  Oct.  7  and  Nov.  11. 

Penn..  Monongahela— Post  Office— Contract  for  U.  S.  post 
office  at  Monongahela  awarded  to  JAMES  DEVAULT,  Canton, 
Ohio,  at  $44,500.    Noted  Sept.  23  and  Nov.  4. 

Penn.,    Pittsburgh— (Official)— Bridge    and    Trestles— Bids 
were  received  Nov.  5  for  service  bridge  and  Poiree  trestles  at 
Dam  No.  10,  Ohio  River,  as  follows :    Independent  Bridge >  Co 
Pittsburgh,  $8,732;  Penn  Bridge  Co.,  Beaver  Falls,  $9  198  Yoik 
Bridge  and  Construction  Co.,  York,  $10,013.    Noted  Ovt.  14. 

Md.,  Baltimore — Mechanical  Equipment — Contract  for  me- 
chanical equipment  for  U.  S.  immigration  station  awarded  to 
W  G.  CORNELL,  Washington,  D.  C,  at  $82,759.  Noted  Aug.  12. 

Va.,  Norfolk— Shell  House— Baker  &  Brinkley  220  Dixon 
Bldg.,  Norfolk,  at  $15,574,  submitted  lowest  bid  for  shell 
house  at  Naval  Magazine,  Norfolk.    Noted  Oct.  14. 

Va.,  Xorfolk— Building— Contract  for  building  at  St.  Helena 
Navy  Yard  awarded  to  R.  R.  RICHARDSON  &  CO.,  Norfolk, 
at  $36,978.     Noted  Sept.  30  and  Oct.  28. 

Va  .  Xorton— Post  Office — Contract  for  U.  S.  post  office  at 
Norton  awarded  to  WESTCHESTER  ENGINEERING  CO., 
White  Plains,  N.  Y.,  at  $56,897.    Noted  Sept.  16  and  Oct.  28. 

X.  C,  Wilkesboro— Post  Office-Contract  for  UnUed  States 
post  office  at  Wilkesboro  awarded  to  RICHARDSON  ENGI- 
NEERING &  CONSTRUCTION  CO.,  Bainbridge,  Ga.,  at  $52,600. 
Noted  Sept.  16  and  Oct..  21. 

Fla.,  Pensaeola— Hangars— Contract  for  three  hangars  at 
U  S  Navy  Aeronautic  Station,  Pensaeola,  awarded  to  C.  H 
TURNER  CO.,  Pensaeola,  at  $37,842.  Noted  Sept.  30  and 
Oct.  21. 

Ohio,  Sidnev— Post  Office— Bids  were  received  Nov.  8  for 
post  office  at  Sidney,  (a)  limestone  Cb)  sandstone  as  foUows. 
Ohio  Building  and  Construction  Co  Cincinnati  (a)  $50  800, 
fht  $51  650-  E  T.  Abbott  Construction  Co.,  St.  James  isiag., 
New  York,  N.  Y.,  (a)  $51,900,  (b)  $53  250 ;  James  Devault, 
Canton,  (a)  $51,500,  (b)  $52,470.    Noted  Oct.  7. 

Ohio,  Van  Wert— Post  Office— Bids  were  received !  Nov.  10 

Chicago,  111.,  (a)  $56,000,  (b)  $56,250.     Noted  Oct.  7. 

In.l    Xew  Castle  Post  Office— Contract  for  U.  S.  post  office 

at  New  Caatle  aw^dVd  to  J.  S.  ROGERS  CO.,  Moorestown. 
N.  J.,  at  $52,999.    Noted  Sept.  23  and  Nov.  4. 

Ind..  Sevmour— Post  Office— Contract  for  U.  S  post  office  at 
Seymour  awarded  to  CALLAHAN-MANDL  CO.,  Chicago,  111.,  at 
$47,700.    Noted  Sept.  23  and  Nov.  4. 

wis  Merrill— Post  Office— Contract  for  U.  S.  post  office  at 
Merrill  'awarded  to  JOHN  LAURITZEN  Fergus  Falls,  Minn., 
at  $53,900.     Noted  Sept.  30  and  Nov.  11. 

Wyo.,  Powell— Canal— Contracts  for  constructing  first  unit, 
Frannie    Division,    Shoshone    Project,    awarded    as  follows. 
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Schedules  1  and  3  to  THREET  BROS.  &  JOLLEY,  Lowell,  at 
$78,760;  schedule  2  to  R.  M.  LYNN,  Lovell,  at  $27,076.  Noted 
Sept.  23  and  Oct.  28. 

Mo.,  Kirksville — Post  Office — Contract  for  extending  and 
remodeling  U.  S.  post  office  at  Kirksville  awarded  to 
CHARLES  WEITZ  SONS,  Des  Moines,  Iowa,  at  $25,213.  Noted 
Sept.  23  and  Nov.  4. 

Tex.,  New  Braunfels — Post  Office — Bids  were  received  Nov. 
5  for  U.  S.  post  office  at  New  Braunfels  as  follows:  George 
W.  Stiles  Construction  Co.,  Chicago,  111.,  $41,750;  Algernon 
Blair,  Montgomery,  Ala.,  $42,315;  Weston  &  Kroeger,  San 
Antonio,  $40,949.     Noted  Sept.  30. 

Okla.,  Ft.  Sill — Heating  Plants — Contract  for  steam  heat- 
ing plants  at  Ft.  Sill  awarded  to  F.  B.  HANNAN,  Lawton,  at 
$11,475.    Noted  Oct.  21. 

Colo.,  Montrose — Canal  Work — Contracts  for  about  11  miles 
of  Ironstone  Canal,  Uncompahgre  Valley  Project,  awarded  as 
follows:  Schedules  1  and  2  to  MENDENHALL,  BIRD  &  CO., 
Springfield,  Utah,  at  $30,006;  schedules  3,  4  and  5  to  C.  B. 
SHERWOOD,  Rockford,  Colo.,  at  $16,681.  Noted  Sept.  30  and 
Nov.  4. 

CANALS,  DITCHES   AND  IRRIGATION 
Proposed  Work 
Mass.,  Boston — (Official) — Dredging — Bids  will  be  received 
until  Nov.  24  by  Directors  of  Port  of  Boston,  40  Central  St.,  for 
dredging  and  filling  East  Boston,  about  1,500,000  cu.d.  (See 
adv.) 

R.  I.,  Providence — Drainage — Frederick  V.  Waterman  esti- 
mates cost  of  drainage  swamp  land  adjacent  to  Broadway 
from  Ten  Mile  River  on  north  to  Watchemoket  Cove  on  south 
at  $121,148. 

Tenn.,  Lexington — Canal — Henderson  County  Commission- 
ers will  construct  Cane  Creek  Drainage  Canal  from  Lexington 
and  Scotts  Rd.  to  Beech  River,  5%  miles.  Estimated  cost, 
$11,825. 

Ind.,  Winamac — Ditch — Bids  will  be  received  until  Nov.  20 
by  C.  E.  Paul,  Constr.  Com.,  for  Lutcher  Thompson  Ditch, 
Marion  Land  Co.  Ditch  Nos.  2  and  4. 

Wis.,  Grand-view — Reclamation — Company  being  formed  for 
drainage  project  to  reclaim  20,000  acres  of  land.  D.  M.  Macy, 
Washburn,  interested. 

Minn.,  Windom — Ditches — Bids  will  be  received  until  1:30 
p.m.,  Nov.  19,  by  S.  A.  Brown,  County  Audr.,  for  Judicial  Ditch 
Nos.  20,  21  and  22.  Estimated  cost,  $23,000,  $15,500  and  $6,900 
respectively. 

Kan.,  Junction  City — Ditch — County  Commissiqners  plan 
to  construct  two-mile  ditch  to  drain  land  along  Republican 
River  between  Junction  City  and  Aliga. 

Mo.,  Belleville — City  Council  and  Civic  Organizations  Com- 
mittee will  organize  drainage  district  to  improve  Richland 
Creek  in  Belleville. 

Ark.,  Marion — Drainage — Willis  E.  Ayres,  Memphis,  Tenn., 
preparing  plans  for  draining  20,000  acres  for  Drainage  Dis- 
trict No.  8. 

Tex.,  Knuis — Drainage — Bids  will  be  received  about  Dec. 
15  by  Ellis  County  Levee  Improvement  District  No.  2  for 
reclaiming  12,000  acres  on  Trinity  River.  Estimated  cost, 
$121,000.    Noted  Sept.  30. 

Tex.,  Ft.  Stockton — Irrigation — El  Sinore  Catile  Co.  plans 
to  build  four  pumping  plants  and  canal  system  in  Pecos 
County  to  irrigate  6,000  acres  of  land. 

Tex.,  Orange — Dredging — Bids  will  be  received  until  Nov. 
30  by  E.  U.  Henry,  City  Engr.,  for  dredging  slip  3,000  ft.  long. 

Idaho,  Boise — State  Land  Board  approved  plans  of  Thayer 
Sz  Moore,  Engr.,  Kansas  City,  Mo.,  to  irrigate  30,000  acres  in 
vicinity  of  Little  River  near  Boise. 

Idaho,  Montour — Tunnel — Bids  will  be  received  until  Nov. 
29  by  H.  Taylor,  Secy.,  Emmett  Irrigation  District,  for  con- 
crete tunnel. 

Wash.,  North  Yakima — Irrigation — C.  E.  Udell,  Secy.  Com., 
plans  to  improve  canal  and  irrigation  system  by  installing 
3/L  mi.  of  flume,  relocate  and  improve  portions  of  canal.  Esti- 
mated cost,  $35,000.    H.  A.  Marble,  Engr. 

Ore.,  Astoria — Dredging — A.  Walsh,  Engr.  Port  of  Astoria, 
estimates  cost  of  dredging  channel  in  Skipnon  River  at  $40,000 
for  6-ft.  channel  and  $60,000  for  15-ft.  channel. 

Calif.,  Doyle — Irrigation — Southern  Leffen  Irrigation  Dis- 
trict retained  William  L.  Wales,  Engr.,  Woodland,  to  prepare 
plans  for  irrigation  district  in  Honey  Lake  Valley. 

Calif.,  Los  Angeles — Irrigation — Los  Angeles  County 
Water  District  No.  3  approved  half  of  $2,606,000  bond  issue 
for  irrigation  of  77,000  acres  in  San  Fernando  Valley  recently 
annexed  to  Los  Angeles.    Noted  Nov.  11. 

Calif.,  San  Joaquin — Reservoir — Bids  will  soon  be  received 
by  Directors  of  South  San  Joaquin  Irrigation  District  for 
purchase  of  $450,000  bonds  for  Woodward  Reservoir. 

Calif.,  Thermal  Ho — Irrigation — Thermalito  Irrigation  Dis- 
trict organized  to  irrigate  6,000  acres  with  water  from  West 
Branch  of  Feather  River.  F.  A.  Egan,  R.  S.  Powers  and  Scott 
Lawton  interested. 

Bids  In  and  Contracts  Awarded 
N.  Y.,  Albany — (Official)— Barge  Canal  Terminal — Contract 
awarded   to   PATRICK  W.   MULDERRY,   Albany,   at  $33,704, 
for   barge-canal  terminal,  Contract  No.   2-P.     Noted   Oct.  28 
under  Plattsburg,  N.  Y. 

N.  Y„  New  York — (Borough  of  Manhattan) — (Official)  — 
Dredging — Bids  were  received  by  Department  of  Docks  and 
Ferries  for  dredging  in  Borough  of  Manhattan  under  Contract 
No.  1482  as  follows:  Morris  &  Cummings  Dredging  Co.  at 
$0.12y2  per  cu.yd.;  Henry  Du  Bois  Sons  Co.,  at  $0.1295  per 
cu.yd.;  Coastwise  Dredging  Co.,  at  $0,128  per  cu.yd. 

Fla.,  Tampa — Canal — Florida  Beach  Development  Co. 
awarded  contract  to  HILLSBOROUGH  DREDGING  CO., 
Tampa,  for  2,300-ft.  boat  canal  through  Haven  Beach  property 
on  Sand  Key  to  extend  from  Government  Channel  in  Boca 
Ceiga  Bay. 


La.,  Abbeville — Drainage — Youngs  Coulee  Drainage  Dis- 
trict of  Vermilion  Parish  awarded  contract  to  WARREN 
CONSTRUCTION  CO.,  Lake  Charles,  for  250,000  cu.yd.  drain- 
age canal.     Estimated  cost,  $25,000. 

Minn.,  Blue  Earth — Ditches — Contracts  for  ditches  awarded 
as  follows:  Ditch  No.  35,  NELS  STOUGARD  &  EDWARD 
NELSON,  Wells,  at  $8,740;  Ditch  No.  36,  ELMORE  CEMENT 
AND  TILE  CO.,  Elmore,  at  $18,370;  Ditch  No.  38,  ABSOLM 
GUDAH,  Bricelyn,  at  $9,700. 

Minn.,  Roseau — (Official) — Ditch — Contract  awarded  to  E. 
G.  BRANDENBURG  CONSTRUCTION  CO.,  Minneapolis,  for 
excavating  Judicial  Ditch  No.  62.    Noted  Oct.  7. 

Ark.,  Marion — Drainage — Contract  for  Drainage  District 
No.  6  awarded  to  CANAL  CONSTRUCTION  CO.,  Memphis, 
Tenn.,  at  $130,000. 

Tex.,  Edna — Drainage — All  bids  received  Oct.  28  by  A.  E. 
Landin,  Chn.  Jackson  County  Drainage  District  No.  8  rejected 
as  being  too  high.    Noted  Oct.  14. 

Calif.,  Modesto — Canal  Work — Bids  were  received  for  con- 
structing concrete  facing  and  curtain  wall  for  Dam  No.  1  as 
follows:  Peart  Bros.,  Oakland,  $72,800;  Contra  Costa  Construc- 
tion Co.,  San  Francisco,  $75,000;  Tibbitts-Paciflc  Co.,  San 
Francisco,  $77,770.    Noted  Sept.  23. 

Calif.,  Oakdale — Syphon — Board  of  Directors  of  Oakdale 
Irrigation  District  awarded  contract  to  LARSEN  BROS.,  Tur- 
lock,  Calif.,  at  $17,000,  for  concrete  syphon  under  tracks  of 
Santa  Fe  Ry. 

MISCELLANEOUS 
Proposed  Work 
ca  *Iass-  Boston — Bulkhead — Bids  will  be  received  until  Nov. 
24  by  Commissioners  of  the  Port  for  bulkhead. 
,         Y„  Buffalo — (Official) — Hardware — Bids  will  be  received 
by  Col.  Franklin  W.  Ward,  Secy.,  State  Bd.  of  Armory  Comrs., 
Telephone  Bldg.,  Albany,  until  4  p.m.,  Nov.  24,  for  furnishing 
and  finishing  hardware  for  Armory  and  Stable  for  Troop  I, 
First  Cavalry,  N.  G.  N.  Y.    (See  adv.) 

t£s  y"  ?iew  York— (Borough  of  Bronx) — Track  Installation 
— Bids  will  be  received  until  noon,  Nov.  23,  by  Public  Service 
Commission  of  First  District,  154  Nassau  St.,  for  track  in- 
stallation on  White  Plains  Rd.  and  extension  of  existing 
subway. 

Y.,  New  York — (Borough  of  Manhattan) — Subway — Bids 
will  be  received  until  Nov.  30  by  Public  Service  Commission  of 
First  District,  154  Nassau  St.,  for  Section  No.  2,  Route  Nos.  19 
and  22. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Subway — Bids 
will  be  received  until  Dec.  7  for  part  of  Eastern  District  Sub- 
way No.  3,  Route  No.  8  under  East  River  from  Manhattan  at 
14th  St.  to  North  Seventh  St.,  Brooklyn. 

N.  Y„  Olean — Flood  Protection — Plans  submitted  to  W.  W 
Wotherspoon,  State  Supt.  of  Pub.  Wks.,  for  deepening  and 
straightening  Olean  Creek  from  junction  with  Alleghany 
River  to  point  2%  miles  up  stream  and  building  dikes  and 
retaining  walls  on  bank  of  creek.    Estimated  cost,  $150,000. 

N.  Y.,  Syracuse — Retaining  Wall — Intercepting  Sewer  Board 
submitted  report  to  Common  Council  estimating  cost  of  build- 
ing retaining  wall  along  bank  of  creek  in  14th  Ward,  at 
$75,000.    Noted  Oct.  14. 

Penn.,  Philadelphia — (Official) — Elevated  Railway  Work — 
Bids  will  be  received  by  A.  M.  Taylor,  Dir.,  Dept.  of  City 
Transit,  754  Bourse  Bldg.,  until  noon,  Dec.  7,  for  concrete  col- 
umn foundations  an-d  piers  for  about  4,000  lin.ft.  of  two-track 
elevated  railway  in  Frankford  Ave.  from  Unity  to  Dyre  St. 
under  Contract  No.  502.     (See  adv.) 

Penn.,  Philadelphia — (Official) — Elevated  Railway  Work — ■ 
Bids  will  be  received  by  A.  M.  Taylor,  Dir.,  Dept.  of  City 
Transit,  754  Bourse  Bldg.,  until  noon,  Dec.  14,  for  steel  su- 
perstructure and  appurtenant  work  for  two-track  elevated 
railway  in  Franford  Ave.  from  Unity  to  Dyre  St.,  under  Con- 
tract No.  519.     (See  adv.) 

Fla.,  Miami — Channel — Plans  being  prepared  for  ship  chan- 
nel.   Estimated  cost,  $36,000. 

La.,  Port  Allen — Levee — Atchafalaya  Basin  Levee  District 
will  build  Cocoa  Levee,  two  section  y2  mile  apart. 

Ky.,  Louisville — Park  Improvements — Commissioners  pro- 
vided in  budget  $423,800  for  additions  and  improvements  to 
park  system.    Noted  Nov.  11. 

Ohio,  Cincinnati — Elimination  of  Grade  Crossing — Hamil- 
ton County  Commissioners  and  Cincinnati,  Hamilton  &  Davton 
Railway  contemplate  eliminating  grade  crossing  at  Springfield 
Pike.     Estimated  cost,  $70,000. 

Ohio,  Cincinnati — Park  Improvements — Citizens  voted  $1,- 
250,000  bonds  for  park  and  playground  improvements.  Noted 
Sept.  16. 

Ohio,  Cleveland — Comfort  Stations — Citizens  voted  $100,000 
bonds  for  comfort  stations.    Noted  Sept.  30. 

Ohio,  Cleveland — Elimination  of  Grade  Crossing — Citizens 
voted  $1,600,000  bonds  for  elimination  of  grade  crossings. 
Noted  Oct.  7. 

Ohio,  Toledo — Park  Improvements — Citizens  voted  $750,000 
bonds    for   park   and    boulevard  improvements. 

Ohio,  Wellsville — (Official) — Dikes — We  have  been  advised 
that  bonds  for  $50,000  for  dikes  were  not  voted  at  November 
election.  The  proposition  will  be  taken  up  later.  Noted  Oct. 
28  and  Nov.  11. 

Mich.,  Rock  River — (Au  Train  post  office) — Parks — Citizens 
voted  $40,000  for  parks. 

111.,  West  Chicago — Park  Improvements — West  Chicago 
Park  Commissioners  sold  $1,000,000  bonds  for  park  improve- 
ments. 

Minn.,  Two  Harbors — Ore  Docks — Bids  will  soon  be  re- 
ceived for  building  concrete  ore  dock  and  remodeling  Dock  No. 
6  for  Duluth  &  Iron  Range  R.R.  Co.  Estimated  cost,  $1,635,- 
000.    Noted  Oct.  21. 

Mo.,  Kansas  City — Improving  Station  Park — City  Council 
will  issue  $100,000  bonds  for  improving  station  park. 
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Mo.,  Kansas  City — Levee — -City  plans  to  build  about  six 
miles  of  levee  from  Grand  Ave.  to  mouth  of  Blue  River. 
Estimated  cost,  $1,500,000. 

Ark.,  Arkansas  City — Pipe  Line — Company  being  organized 
to  build  oil  pipe  line  from  Arkansas  City  Oil  and  Gas  fields 
to  refinery.    Estimated  cost,  $25,000. 

Tex.,  Aransas  Pass — Wharf — Fisheries  Co.  will  build  wharf 
at  St.  Josephs  Island  Plant. 

Tex.,  Houston — Park  Improvements  —  City  sold  $243,750 
bonds  for  park  improvements.    Noted  Oct.  21. 

Tex.,  Orange — Dredging — Bids  will  be  received  until  Nov. 
30  by  Citv  Commissioners  for  dredging  slips  for  wharfs  and 
clocks,  750,000  cu.yd.    E.  U.  Henry,  City  Engr.    Noted  Nov.  11. 

Tex.,  Port  Arthur — Seawall — Revised  plans  being  prepared 
by  J.  F.  Coleman,  Consult.  Engr.,  New  Orleans,  for  seawall. 
Noted  Sept.  30. 

Utah,  Salt  Lake  City — Bath  House — Citizens  contemplate 
construction  of  bath  house  at  Warm  Springs.  Estimated  cost, 
$250,000.     H.  M.  Wells,  Comr. 

Ariz.,  Tucson — Subway — Bids  will  be  received  until  Nov. 
27  by  C.  K.  Clarke,  City  Mgr.,  for  subway  under  railroad 
tracks  at  end  of  Congress  St.  Estimated  cost,  $70,000.  L. 
R.  Walker,  Tucson,  Designing  Engr.    Noted  Oct.  14. 

Ore.,  Portland — Automatic  Sprinklers  —  Bids  will  be  re- 
ceived until  4  p.m.,  Dec.  2,  by  R.  H.  Thomas,  School  Clk.,  for 
installing  automatic  sprinkler  equipment  in  various  schools. 

Calif.,  Los  Angeles — Subway — Pacific  Electric  Railway  will 
rearrange  tracks  at  Hill  St.  Station  preliminary  to  building 
subwav  under  Olive  St.,  west  of  station,  about  six  miles. 
Estimated  cost  rearranging  tracks,  $40,000,  subway,  $12,000,- 
000. 

Q,ue„  Montreal — Park  Improvement — Council  of  Maison- 
neuve  will  advance  Park  Commission  $25,000  for  preliminary 
work  in  improving  park. 

MISCELLANEOUS 
Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Tunnel — Bids  were  received  Nov.  11  for  sec- 
tion of  tunnel  under  Dorchester  Ave.  from  West  Fourth  St. 
to  Old  Colonv  Ave.  from:  T.  A.  Gillespie  &  Co.,  New  York,  N. 
T.,  at  $396,833,  and  Coleman  Bros.,  Chelsea,  at  $382,364.  Noted 
Sept.  30  and  Oct.  28. 

Mass.,  Winthrop — Seawall — All  bids  received  Oct.  20  by 
Harbor  and  Land  Commission  for  seawall  rejected.  Noted 
Oct.  28. 

N.  V.,  New  York — (Borough  of  Brooklyn) — Steel — New 
York  Municipal  Railway  Corporation  awarded  contract  for 
60,000  tons  structural  steel  for  new  lines  and  terminals  and 
reconstructing  existing  lines  and  terminals  to  AMERICAN 
BRIDGE  CO.    Estimated  cost,  $2,274,700.    Noted^  Oct.  21. 

N.  Y„  New  York— (Borough  of  Manhattan)  —  (Official)  — 
Park  Improvement — Contract  for  improving  Isham  Park 
awarded  to  DELSON  CONTRACTING  CO.,  at  $11,121.  Noted 
Oct.  28. 

N.  Y„  New  York — (Borough  of  Queens) — (Official) — Tracks 
— Bids  were  received  Nov.  12  for  installation  of  tracks  for  a 
portion  of  Steinway  Tunnel  Rapid  Transit  Railroad  as  fol- 
lows: Thomas  Crimmins  Contracting  Co.,  $204,898;  George  F. 
Bennett,  $206,001;  Degnon  Contracting  Co.,  $233,619.  Noted 
Nov.  4. 

N.  Y„  New  York — (Borough  of  Queens) — Elevated  Railway 
— New  York  Municipal  Railway  Corporation  awarded  con- 
tract to  CONNORS  BROS.  CO.,  INC.,  at  $726,158  for  Second 
Ave.  Section  of  new  elevated  railroad  including  steel  work 
between  Walnut  St.  and  Cliffside  Ave.    Noted  Oct.  21. 

N.  Y.,  New  York — (Borough  of  Queens) — Tracks  —  New 
York  Municipal  Railway  Corporation  awarded  contract  to 
CHARLES  A.  MYERS  CONSTRUCTION  CO.,  INC.,  at  $17,123 
for  grading,  removing  and  shifting  tracks,  laying  new  tracks 
for  construction  work  and  improving  Freshpond  Yards. 

Miss.,  Pascagoula — Seawall — Jackson  County  Commission- 
ers awarded  contract  to  HANCOCK,  HARBIN  &  HANCOCK, 
Mobile,  Ala.,   for  5,000-ft.  seawall. 

La.,  Natchitoches — Dams — Natchitoches  Parish  Police  Jury 
awarded  contract  to  N.  TANSEY,  Shreveport,  at  $19,775  for 
two  dams  across  Canal  River. 

Ohio,  Cleveland — Subwav — Cleveland,  Akron  and  Canton 
Terminal  R.R.  awarded  contract  to  FOUNDATION  CO.,  Wool- 
worth  Bldg.,  New  York,  N.  Y.,  at  about  $15,000,000  for  sub- 
way, freight  docks  and  terminal. 

Ohio,  Toledo — Steamer — Contract  for  600-ft.  steamer  for 
Great  Lakes  Steamship  Co.  awarded  to  TOLEDO  SHIPBUILD- 
ING CO.,  Toledo,  at  $450,000. 

111.,  Benton — Levee — Contract  awarded  to  J.  W.  CAMP- 
BELL, Oaktown,  Ind.,  at  $0.60  per  cu.yd.,  for  levee  repair 
along  Ohio  River  in  Gallatin  County. 

111.,  Cairo — (Official) — Levee  Repairs — Contract  for  levee 
repairs  in  Cairo  awarded  to  D.  F.  MCCARTHY  COAL  CO., 
Cairo,  at  $23,209.     Noted  Nov.  4. 

Minn.,  Duluth — Dock — M.  A.  Hanna  Coal  Co.  awarded  con- 
tract to  BARNETT  &  RECORD  CO.,  Duluth,  for  dock.  Esti- 
mated cost,  $90,000. 

Mo.,  New  Madrid — Levee  Work — Contract  for  levee  work 
for  St.  John  Levee  and  Drainage  District  of  Missouri  award- 
ed to  CHARLESTON  CONSTRUCTION  CO.  Estimated  cost, 
$50,000.    Noted  Oct.  28. 

Ark.,  Texarkana — Levees — Contract  for  repairing  breaks 
and  cave-ins  on  levees  around  Red  River  awarded  to  E.  P. 
CONSTANT,  Alexandria,  La.,  by  Miller  County  Levee  District 
No.  2  and  Bowie  County  Levee  and  Drainage  District  No.  1. 
Estimated  cost,  $80,000. 

Calif.,  Oakland — Filling — City  Council  awarded  contract  to 
CHARLES  E.  COTTON,  Oakland,  for  filling  in  land  east  of 
Southern  Pacific  tracks  in  West  Oakland,  about  50,000  cu.yd. 
Estimated  cost,  $14,000. 


B.  C,  Vancouver — Seawall — Contract  for  seawefcl  which  is 
part  of  Canadian  Northern  Railway  Co.  false  creek  terminal 
scheme  awarded  to  A.  G.  GREELMAN  &  CO.,  Vancouver. 
Noted  Sept.  16. 

Porto  Rico,  San  Juan — Bulkhead  Shed — Contract  for  one- 
story  steel  frame  bulkhead  shed,  841-ft.  long  awarded  to 
JESUS  BENITEZ,  San  Juan,  at  $72,975.    Noted  Nov.  11. 


BUILDINGS 

Other  Items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
taos:  "Industrial  Works;"  "Federal Government  Work"  and  "Miscellaneous  " 

Proposed  Work 

Vt„  Montpelier— Bids  will  be  received  about  Nov.  25  by 
Desmore  &  Le  Clear,  Arch.,  88  Broad  St.,  Boston,  Mass.,  for 
two-story,  90xl50-ft.  court  house  and  library  for  state.  Esti- 
mated cost,  $125,000.    Noted  Oct.  14. 

Mass.,  Adams — Bids  will  soon  be  received  for  Drury  High 
School.  Estimated  cost,  $190,000.  E.  C.  and  G.  C.  Gardner, 
33  Lyman  St.,  Springfield,  Arch. 

Mass.,  Boston — Plans  being  prepared  by  Samuel  D.  Kelley, 
209  Washington  St.,  for  11-story  office  building  at  Tremont 
St.  and  Court  Sq.  for  Kimball  Building  Trust. 

Mass.,  Boston — Plans  being  prepared  by  Silverman  En- 
gineering Co.,  43  Tremont  St.,  for  theater,  bowling  alleys  and 
garage  for  Myer  Dana.     Estimated  cost,  $400,000. 

Mass.,  Boston — Preliminary  plans  being  prepared  by  Philip 
S.  Avery,  Arch.,  120  Tremont  St.,  for  three-story  home  for 
Union  Rescue  Mission. 

Mass.,  Lowell — Plans  being  prepared  for  church  for  St. 
Louis  Parish  of  West  Centralville.  Walter  F.  Fountaine, 
Woonsocket,  R.  I.,  Arch. 

R.  I.,  Barring-ton — Plans  being  prepared  by  Martin  &  Hall, 
Arch.,  Union  Trust  Bldg.,  Providence,  for  school. 

R.  I.,  Providence — Bids  will  be  received  until  Nov.  22  by 
William  C.  Pelkev,  Clk.,  for  school  building  at  Cole  and  Luzon 
Ave.  Estimated  cost,  $150,000.  Stone,  Carpenter  &  Sheldon, 
802  Industrial  Trust  Bldg.,  Arch.    Noted  Aug.  26. 

R.  I.,  Providence — Plans  being  prepared  for  grammer 
school  for  City  of  Providence.  William  R.  Walker  &  Son., 
Providence,  Arch. 

N.  Y.,  Bing'hamton — Board  of  Managers  of  Binghamton 
State  Hospital  will  ask  next  legislature  for  appropriation  of 
$200,000  for  new  buildings  and  improvements  to  present  in- 
stitution. 

N.  Y.,  Dunkirk — Supervisors  of  Chautauqua  County  will 
build  new  tuberculosis  hospital.    Estimated  cost,  $150,000. 

N.  Y.,  Dunkirk — Bids  will  soon  be  received  for  building 
for  Salvation  Armv,  122  West  14th  St.,  New  York,  N.  Y.  Esti- 
mated cost,  $100,000. 

N.  Y.,  Medina — Plans  being  prepared  by  W.  S.  Brickell- 
Swain  Co.,  Arch.,  46  Chapin  Bldg.,  Buffalo,  N.  Y.,  for  high 
school  for  Board  of  Education.     Estimated  cost,  $80,000. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Plans 
being  prepared  for  alterations  to  public  school  at  Lorillard  PI. 
and  189th  St.    Estimated  cost,  $140,000. 

N.  Y..  New  York — (Borough  of  Bronx)  —  (Official) — Plans 
being  prepared  by  G.  F.  Pelham,  Arch.,  30  East  42d  St.,  New 
York,  for  theater  on  Webster  Ave.  between  195th  and  196th 
St.  for  Bedford  Park  Amusement  Co.    Estimated  cost,  $175,000. 

N.  Y„  Rochester — Board  of  Education  will  build  school  at 
Post  and  Congress  Ave. 

N.  J.,  Jersey  City — Hudson  County  Hebrew  Orphans'  Home 
will  build  an  orphanage.    Estimated  cost,  $50,000. 

N.  J„  Jersey  City — City  Commission  will  soon  receive  bids 
for  addition  to  City  Hospital.  Estimated  cost,  $350,000.  John 
T.  Rowland,  Jersey  City,  Arch. 

N.  J.,  Newark — Contract  for  completing  12-story  hotel  for 
Philip  N.  Jackson  Estate  awarded  to  GEORGE  A.  FULLER 
CO.,  Ill  Broadway,  New  York,  N.  Y. 

N.  J.,  Summit — Common  Council  purchased  site  on  Maple 
St.  for  high  school  building. 

Penn.,  Easton— Preliminary  plans  being  prepared  by  Wil- 
liam M.  Michler,  Arch.,  Drake  Bldg.,  for  three-story  hospital. 
Estimated  cost,  $125,000.    Dr.  Tonkin,  Chn.    Hospital  Comn. 

Penn.,  New  Kensington — Plans  prepared  by  Thomas  Han- 
nah, Arch.,  for  church  for  Edgewood  Presbyterian  Congre- 
gation.   Estimated  cost,  $80,000. 

Penn.,  Williamsport — Plans  being  prepared  by  Mowbray  & 
Uffinger,  Arch.,  56  Liberty  St.,  New  York,  N.  Y.,  for  one-story 
bank  building  for  West  Branch  National  Bank.  Estimated 
cost,  $150,000.  • 

Del.,  Parnhurst — Bids  will  soon  be  received  by  State  of 
Delaware,  Dover,  for  three-story  addition  to  hospital  at  Farn- 
hurst.  Estimated  cost,  $60,000.  L.  W.  Crawford,  Odd  Fellows 
Temple,  Wilmington,  Arch. 

Del.,  Wilmington — Plans  being  prepared  for  12-story  addi- 
tion to  office  building  of  Dupont  Powder  Co. 

Md.,  Baltimore — Bids  will  be  received  about  Dec.  1  by 
Highlandtown  Branch  of  Y.  W.  C.  A.  for  three-story  building 
on  Clinton  St.  near  Eastern  Ave.    Estimated  cost,  $40,000. 

Md.,  Baltimore — Revised  plans  being  prepared  by  Joseph 
Evans  Sperry,  409  Calvert  Bldg.,  for  six-story,  69xl41-ft.  Y.  M. 
C.  A.  building  at  Park  Ave.  and  Franklin  St.    Estimated  cost, 

$200,000. 

D.  C,  Washington — Bids  will  soon  be  received  for  prepara- 
tory school  for  Georgetown  University.  Estimated  cost,  $400,- 
000.    Marsh  &  Peter,  520  13th  St.  N.  W.,  Arch.    Noted  Nov.  11. 

D.  C,  Washington — Plans  being  prepared  by  A.  M.  Schnei- 
der, Arch.,  1430  K  St.,  N.  W.,  for  seven-story,  121xl48-ft.  hotel 
for  Harry  Wardman.    Estimated  cost,  $500,000. 

W,  Va.,  Huntington — Pocahontas-Winif rede  Coal  Co.,  First 
National  Bank  Bldg.,  will  build  office  building  at  814  Sixth 
Ave.  in  spring. 
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■n\r  ,w?.wlins—  Board  of  Education  of  Richland  District 
Center  Wa^wood.  °  V°t6  °n  $85'000  bonds  for  Antral  schooffn 
„  ™-  C.,  Durham — Plans  being-  prepared  by  Milburn  Heister 
ttorZ"  7^10?n  «V1^S^ank  Bldf-  Washington,  D  C  ,  'for  four- 
erlry*E^ml°tefd  cSstf^XoOo""  ^  lor  C°Unty  Co'mmission- 

„r^„c",  Durham— Election  will  be  held  Dec.  14  to  vote  on 
r-i;000  /,01'  ^wo    schools    on    Moorehead    school  site 

George  W.  Watts,  Chn.  School  Trustees.    Noted  Oct  28. 

8n76#nV^iv?f^Plan/  being'  PrePared  by  A.  Ten  Eyck  Brown, 
607  Foisythe  Bldg.,  for  seven-story,  43x90-ft.  bank  and  office 
building  at  Broad  St.  and  Courthouse  Ave.  for  First  National 
Bank.    Estimated  cost,  $100,000.  onal 

o...„fia-'  A*lanta— Fulton  County  Board  of  Education  will  build 
ff  Com  0n  Peachtree  Battle  Ave.  Virlyn  B.  Moore,  Chn 

tem^a;%has'rans;?~H-  R  Park  in  charge  of  Park  Hotel,  con- 
nit  P«Km*Z1,ngma  company  to  build  hotel  and  improve 
present  Park  Hotel.    Estimated  cost,  $40,000. 

inS»-Ga^J,tIaconTTru?tea.e^of  Masonic  Home  will  enlarge  build- 
ing-.   Estimated  cost,  $40,000.    W.  L.  Collier,  Supt. 

i1;o-^la'VDe,Lan,a7^Voiu?ia  County  Commissioners  plan  to  build 
nigh  school.    Estimated  cost,  $40,000. 

Pla.,  Live  Oak — Bids  will  be  received  until  Dec.  14  bv  Su- 
Yif  nfn  £?ul1tyTpj0ard,of  Education  for  school.  Mark  &  Shaft- 
all,  210  Clark  Bldg.,  Jacksonville,  Arch. 

Fla.,  Miami— Plans  being  prepared  by  Frohlin  &  De  Garmo, 
Arch.,  tor  eight-story,  40xl00-ft.  hotel  for  E.  C.  McAllister. 
Estimated  cost,  $300,000. 

m  Fla:>  Okeechobee— Election  will  be  held  Dec.  1  bv  Special 
Tax  District  No.  6  to  vote  on  $40,000  for  school.  W.  L.  Poote, 
Trustee.    Noted  Oct.  28. 

itcn^nA8^  c»'umluis— Election   will   soon   be  held   to   vote  on 
$50,000  bonds  for  high  school.    Noted  Nov.  4. 

Miss.,  Meridian — Board  of  County  Supervisors  contemplate 
agricultural  high  school.    Estimated  cost,  $100,000. 

La.,  New  Orleans — Knights  of  Maccabees  plan  to  con- 
struct a  building. 

La.,  New  Orleans — Bids  will  be  received  until  Nov.  23  by 
-Department  of  Public  Finances  for  isolation  hospital. 

Tenn.,  Nashville— Ward  Belmont  College  for  Women  will 
build  new  building. 

Tenn.,  Nashville — Committee  appointed  by  Governor  to 
select  site  on  which  to  build  Tennessee  Tuberculosis  Hospital. 
About  $100,000  available  for  this  purpose. 

Ky.,  Danville — Election  will  soon  be  held  to  vote  on  $50,000 
bonds  for  purchase  of  ground  and  building  of  school. 

scho^s.    No?edno?tU2rCitiZenS    V°ted    $10°'000    b°ndS  f°r 

a  ?nio4nAkIon — Bids  wil1  soon  be  received  by  Henry  Murphy 
Arch.  523  Second  National  Bldg.,  St.  Louis,  Mo.,  'for  four- 
story  60xll5-ft.  club  house.    Estimated  cost,  $75,000. 

Ohio,  Akron — Plans  prepared  for  seven-story,  70x70-ft 
£a  ,  \  ancI  office  building  for  Peoples  Saving  and  Trust  Co' 
*ichter  &  Brooker.  527  Second  National  Bank  Bldg.,  Arch' 
Estimated  cost,  $150,000. 

Ohio,  Athens— Bids  will  soon  be  received  bv  Christian 
Church  for  one-story,  40x65-ft.  church  and  Sunday  school. 
Estimated  cost,  $60,000.  E.  E.  Pruitt,  Hartman  Bldg.,  Colum- 
uufe,  jw  en. 

a  Ohio,  Cineinnati— Plans  being  prepared  by  E.  H.  Dornette 
Arch.  Pickering  Bldg.,  Cincinnati,  for  four-story,  35x80-ft 
hospital  for  German  Deaconess  Hospital  Association.  Esti- 
mated cost,  $40,000. 

a  r/ti!'1'^  Circleville-  Plans  being  prepared  by  R.  Z.  Dawson, 
Arch  Columbus,  for  grade  and  high  school  building  for 
Washington  Township,  Pickaway  County. 

Ohio,  Cleveland  —  Citizens    voted    bonds    for  three-storv 
Passe"eer -Nation  for  New  York  Central  and  Pennsvl- 
Noted  Oct'  14      Graham'  Burnham  &  Co.,  Chicago,  111.,  Arch. 

a  uht<^,£,le^elana — P1ans  being  prepared  by  W.  H.  Nicklos 
Arch.,  1900  Euclid  Ave.,  Cleveland,  for  two-story  addition  to 
McGregor  Memorial  Home  for  Aged  at  Terrace  and  Lee  Rd. 


Cleveland.    Estimated  cost,  $200,000 

the^ew'  Fo^Tst^mldl^C^l  Pla?s  being  prepared  for 
Louis  Clause"  Mem  be,  ot ?Bldg   Com    Estlmated  cost,  $40,000. 

^r^r^V^^r^B?^"^  by  Garber  &  Wood- 
Estimated  cost"  $60,ooo  &"  Cincinnati,  for  new  school. 

^^dj^S^^^^   U,000,000   bonds   for  school 

church  for  First  Fre^K  G^'dftfiST-Jglffi: 
^WrfflS»SaM  until,  noon, 

^^<SSn^^°^n^  Trustees  will  build 

Alexander  &  Son  105  lVn.-tv,  %A .  *i J-  gheedy,  Trustee.  J.  F. 
Arch.    Estimated  cost, $fo?000.  th   St-   La    Fayette,  Ind., 

S°K"lrtzHA™°netrIt?£?S  Bld^  ^P-'cPared  by  Albert  A. 
80xl00-ft  building for  H  tt  ™S-'-  Chicago,  111.,  for  one-story 
Estimated  cost?  $75,000.  Mo"arity  and  H.  J.  Kavanaugh! 

Rubush  &nSunt^0l^Tfi^ry-  pla"s  »einB  Prepared  by 
two-story  moving  pfrture  thtSS?X<fS.  Sf^M  HIfe  B,d*"  f°r 
Francisco,  Calif  =Kn,ri.  n  t  £r  Samuel  L.  Cohn,  San 
cost,  $150,000      '  nS  Cohn'  Denver,  Colo.  Estimated 

costn$75Po"U~City  WiH  buUcl  two-story  city  hall.  Estimated 

hou^  inSrp^ngBenE7feetdy  ^OoV™  Club 

scie'ne'e  ^£?*Srf^*^9?tf$tf  S^  will  build 

aa^Arehr^K^n1^51!"-  ^"g  Prepared  by  S.  A. 
Estimated  cost,  $50:ono!.t0nwilb^r  lS^£t£°3&.  ST&^SS* 

ingfioV  CafvmRcao^e|TBi#ilTSkmSsor&bV^CeiVe/  ^  build" 
mated  cost,  $125,000.    Noted  Oct    28  '  ArCh-  Esti" 

highisecihoo^at'NXd:OctZe21S  VOted  t0  l5SUe  ?385'000  *ond8  for 

a  lIleHv,S5;  J°hns — Bids  being  received  bv  J  N  Churchill 
Arch  514  Oakland  Bldg.,  Lansing,  for  two-story  50x100  ft 
theater  and  lodge  building  for  Odd  Fellows  Temple'  50xl0°-ft- 

plates'  hunS^heaT^  Sr  '  920  Broadway,  contem- 

office,lu^ldaim|.ai8:l,~R  K-  Robeson  P]ans  to  build  five-story 

hwIlI;'nChi,!?f"— ^la^  bein&  PrePared  for  three-story  assem- 
A.yF  Hussanaer1!  Arch?*1*  SCh°01  f°r  B°ard  °f  EducatiSn. 
i  FH  Winnetka — Plans  being  prepared  by  Carl  W  Wester- 
6a0vl^AftCh-VhnltWeSt  Washington  St.,  Chicago,  for  two -I  to  rv, 
B-tlmaSd  cost!te$45,oSo.  St°''e    bUildinS    f°r   GuStaV  Lindah'l! 


7fi7olhj?'  Cleveland— Plans  prepared  by  F.  C.  Warner,  Arch., 
£&°i?«0tm£    B1^g;-    fo/    six-story,    48x240-ft.    hotel  for 
Euclid  66th  St.  Co.    Estimated  cost,  $200,000. 

Ohio,  Cleveland — Livingston  Taylor  will  build  four-storv 
hotel  on  East  18th  St.    Estimated  cost,  $100,000. 

r,iQ?J'i0.'  Cleveland— Cleveland  Presbyterian  Union  contem- 
plates building  new  churches.    Estimated  cost,  $100,000. 

r^-P!1"0'    Cleveland— Western    Reserve    University    plans  to 

K%^B?B%B,5SW,  A?c£atea  C°St'  ?150,°00'     C"  W-Hopkin- 

for^/Sf^ 

Ohio,  Edgefield— Bids  will  be  received  until  Dec.  3  bv  Board 
of  Education  for  school  building.  Herman  J  Washer  5V2 
Renkert  Bldg.,  Canton,  Ohio,  Arch.        el  II"ln        wagnei,  oiZ 

a    ?hio<V  fdalion — P'ans  being  prepared  bv  W.  T    Mills  Co 
Arch.    4  9  North  High  St.,  Columbus,  for  6ne-  and    wo  story 
church  for  First  M.  E.  Church.    Estimated  cost,  $60,000 

80v?^!?;  ^IHl?t0,isTrP1^n?  b^ine  P^Pared  for  three-storv,  68x 
S0x40-ft.  hospital  by  F.  L.  Packard,  Arch.,  1212  New  Havden 
Bldg.,  Columbus,  for  Charles  E.  Holzer  Jaen 


Wis.,  De  Pere— Bids  will  be  received  about  Dec  1  for 
superstructure  of  three-story,  64xlS0-ft.  building  for  St 
0l?1ertnSnnC,°,1itg'S-  Estimated  cost,  $100,000.  William  Rey- 
nolds, 109  11th  St.,  Green  Bay,  Wis.,  Arch.    Noted  Sept  16. 

*t.  Wis-  Madison — Cosmoramic  Amusement  Co.  will  build 
theater.    Estimated  cost,  $125,00.    J.  W.  Bidwell  interested 

^^I.°":'?VAlta,~Eleclion,  wil1  soon  be  held  to  vote  on  bonds 
Noted S  &  Keft^,  Arch.,  Des  Moines 

44^i^V«  ^VmeS-7Bid*s  wlJJ  socS  be  received  for  three-storv, 
Ma^xwen!'City  Clk  Y'     Estimated  cost,  $60,000.     A.  B. 

Iowa,  Des  Moines— Board  of  Education  will  build  seven- 
story  grade  school.     Estimated  cost,  $100,000. 

„„5,ff«;  Dubuque— Holy  Ghost  Church  approved  plans  pre- 

S  c^st^^OOO136^'   ArCh"   f°r   6°Xle°-ft-   ChUrCh"  Esti" 

Est&d^^O^   H'    Graaf   PlanS    t0    bUiU1  theater- 

.  f,owa-  Dodse— Hope  Martin  and  A.  M.  Krackman  plan 
$40  000     Slx-St°ry  office  and  store  building.     Estimated  cost, 
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Iowa,  Iowa  Falls — Capitalists  of  Iowa  Falls  plan  hotel  on 
site  of  Old  Central  House.    Estimated  cost,  $40,000. 

Iowa,  Knoxville — Board  of  Education  will  build  high 
school.    Estimated  cost,  $75,000. 

Iowa,  Mason  City — Western  Electric  Telephone  Co.  con- 
templates erecting  business  building.  Estimated  cost,  $150,- 
000. 

Iowa,  Mason  City — School  Board  plans  to  build  high  school. 
Estimated  cost,  $200,000. 

Iowa,  Rowley — Bids  will  be  received  until  2  p.m.,  Nov.  22, 
by  P.  C.  Thedens,  Pres.  of  Consolidated  Independent  School 
District,  for  school. 

Iowa,  Waterloo — Bids  will  be  received  about  Dec.  1  for 
general  contract  for  three-story,  4Sxl36-ft.  parochial  school 
for  Sacred  Heart  Church  congregation.  Estimated  cost, 
$50,000.    Noted  Oct.  7. 

Minn.,  Appleton — Plans  being  prepared  by  Edwins  &  Ed- 
wins Arch.,  911  North  West  Bldg.,  Minneapolis,  for  two- 
story,  70xl50-ft.  high  school.  Estimated  cost,  $60,000.  O.  B. 
Carlson,  Secy.  Bd.  of  Education. 

Minn.,  Barley — Independent  School  District  No.  2  voted 
$51,000  bonds  for  high  school  building. 

Minn.,  Minneapolis — Plans  being  prepared  by  Hewitt  & 
Brown,  Arch.,  for  six-story  bank  and  office  building  for  Metro- 
politan National  Bank. 

Minn..  Minneapolis — Plans  being  considered  by  Board  of 
Directors  of  Y.  M.  C.  A.  for  system  of  buildings  consisting  of 
central  building  and  five  branches.  Estimated  cost,  $1,000,000 
E.  L.  Carpenter,  Pres. 

Minn.,  Minneapolis — W.  D.  Riley,  Pastor  of  First  Baptist 
Church,  interested  in  a  plan  to  build  a  missionary  school 
at  11th  St.  and  Harmon  PI.,  to  be  known  as  Northwestern 
Bible  and  Missionary  School.    Estimated  cost,  $750,000. 

Minn.,  Minneapolis — Plans  being  prepared  for  four-story, 
45xl20-ft.  theater  and  office  building  by  James  A.  Burner, 
Arch.,  845  McKnight  Bldg.    Estimated  cost,  $40,000. 

Minn.,  Ortonville — Bids  will  soon  be  received  for  two-story 
school  for  Board  of  Education.  Estimated  cost,  $55,000. 
Robert  Hunter,  Clk.  Bd.   of  Education. 

Minn.,  Rose  mount — Schoo!  Board  will  build  school.  Esti- 
mated cost,  $40,000. 

Minn.,  St.  Paul — Plans  being  prepared  by  A.  H.  Stem,  Arch., 
601  Endicott  Bldg.,  for  10-story  club  and  office  building  for 
St.  Paul  Athletic  Club.    Estimated  cost,  $500,000. 

Minn.,  St.  Paul — Commercial  Street  Bank  will  build  two- 
story  bank  building. 

Minn.,  Stillwater — Plans  are  being  prepared  by  C.  H.  John- 
son, Arch.,  715  Capital  Bank  Bldg.,  for  three-story  women  s 
prison  for  the  state  of  Minnesota. 

Minn.,  Warren — Plans  being  prepared  by  Kirby  T.  Snyder, 
A*-ch  643  Plymouth  Bldg.,  Minneapolis,  for  two-story  high 
school  for  Board  of  Education.    Estimated  cost,  $45,000. 

Kan.,  Emporia — Bids  will  be  received  until  Nov.  30  by 
E  T  Hackney,  Pres.  Bd.  of  Administration,  for  four-story, 
68x268-ft.  administration  building  for  state.  Estimated  cost, 
$175,000. 

Kan.,  Topeka — R.  Marks,  213  Third  St.,  contemplates  the 
construction  of  a  10-story  office  building.  Estimated  cost, 
$100,000. 

Kan.,  Winfield — Board  of  Education  plans  to  build  manual 

training  building.    Estimated  cost,  $40,000. 

Neb.,  Chadron — Bids  will  soon  be  received  for  bank  and 
office  building  for  C.  F.  Coffee  and  B.  F.  Putman.  James  C. 
Stitt,  13  Norfolk  National  Bank  Bldg.,  Arch. 

Neb..  Fremont — A  company  is  being  organized  to  construct 
a  hotel  at  an  estimated  cost  of  $75,000.    A.  J.  Eddy,  interested. 

Neb.,  North  Platte — Election  will  be  held  Dec.  7  to  vote  on 
$60,000  bonds  for  school. 

Neb.,  Omaha — Board  of  Education  will  build  school  in 
Waveland  Park. 

N.  D.,  Crosby — Election  will  be  held  Dec.  14  to  vote  on  '$75,- 
000  bonds  for  courthouse.    W.  E.  Vadnais,  County  Audr. 

Mont.,  Judith  Gap — H.  L.  Bills  contemplates  building  hotel. 
Estimated  cost,  $250,000. 

Mo.,  Carthage— (Official)— Bonds  for  $101,390  sold  for  sani- 
tarium for  tuberculosis  patients.    Noted  Oct.  21. 

Mo.,  Columbia — Seventh  Day  Adventists  plan  to  build  col- 
lege and  church.  Estimated  cost,  $50,00.  F.  L.  Limerick, 
Clinton,  Mo.,  interested. 

Mo„  Jopliu — Board  of  Education  postponed  election  to  vote 
on  $350,000  bonds  for  schools  from  Nov.  10  to  Nov.  23.  J.  A. 
Becker,  Pres.  School  Bd.    Noted  Oct.  28. 

Mo.,  Kansas  City — Plans  prepared  by  Greenebaum  &  Hardy, 
Kansas  City,  for  six-story  store  and  hotel  building  for  Acme 
Realty  and  Investment  Co.    Estimated  cost,  $125,000. 

Mo.,  Kansas  City— Bids  being  received  by  Smith,  Rea.  & 
Lovitt  Arch.,  602  Finance  Bldg.,  for  three-story,  40xlOS-ft. 
hotel  for  J.  H.  Harris,  901  East  Armour  Blvd. 

Mo„   Kansas  City 


Preliminarv  plans  being  prepared  for 
Madorie  &  Birdsall, 


Pythian  Temple  for  Knights  of  Pythias. 
Arch.    Estimated  cost,  $75,000. 

Mo.,  St.  Louis— Metropolitan  Opera  House  Co.  of  St  Louis 
contemplates  opera  house.  Estimated  cost  between  *500,000 
and  $600,000.  W.  H.  McElfatrick  &  Co.,  701  Seventh  Ave., 
New  York,  N.  Y.,  Arch. 

Tex.,  Austin — Bids  will  be  received  until  Nov.  24  by  W.  H. 
Cullen,  Pres.  School  Bd.,  for  three-story  high  schohol. 

Tex.,  Ft.  Worth— Trustees  of  Texas  Woman's  College  plan 
to  build  dormitory.  Estimated  cost,  $100,000.  A.  H.  Boaz, 
Pres. 

Tex..  Sweetwater— Nolan  County  Commissioners  contem- 
plate holding  election  to  vote  on  $150,000  bonds  for  court- 
house. 


Tex.,  Waco — J.  M.  Dawson,  Pastor  First  Baptist  Church, 
appointed  chairman  of  committee  which  plans  to  build  sani- 
tarium.   Estimated  cost,  $100,000. 

Tex.,  Wichita  Falls — Plans  being  prepared  by  Field  & 
Clarkson,  Arch.,  Wichita  Falls,  for  three-story,  50xl50-ft. 
temple  for  Masonic  Lodge.     Estimated  cost,  $50,000. 

Okla.,  Alva  —  Board  of  Education  contemplates  holding 
election  to  vote  on  $100,000  for  high  school. 

Okla.,  Muskogee — Oklahoma  Baptist  Hospital  plans  to 
build  addition.    Estimated  cost,  $40,000. 


Okla.,  Tulsa — Bids  will  soon  be  received  for  five-story 
140-ft.  hotel  at  509  South  Main  St.,  for  H.  R.  Tetchum. 

mated  cost,  $50,000. 


50x 
Esti- 


Okla.,  Tulsa — J.  C.  Culbertson  contemplates  building  foul 

ry,  100-ft.  deep,  office  building. 


Colo.,  Colorado  Springs — Vollmer  Bros,  will  build  a  busi- 
ness building  at  Pikes  Peak  and  Nevada  Ave.  Estimated  cost, 
$50,000. 

Colo.,  Denver  —  Board  of  Education  plans  additions  to 
Garden  PI.  School,  Emerson  School  and  Myrtle  Hill  building. 
Estimated  cost,  $50,000,  $50,000  and  $40,000  respectively. 

Colo.,  La  Junta — Local  business  men  forming  company  to 
build  store  building.    Estimated  cost,  $40,000. 

Colo.,  Pueblo — Citizens  voted  to  issue  $300,000  bonds  for 
new  city  hall.    J.  M.  Jackson,  City  Clk.    Noted  Sept.  23. 

Idaho,  Caldwell — Grand  Lodge  of  Odd  Fellows  plans  to 
build  lodge  building.    Estimated  cost,  $60,000. 

Idaho,  Gooding- — (Official) — Bids  will  soon  be  received  by 
G  W.  Padgham,  Secy.,  for  Methodist  College.  Estimated  cost, 
$400,000.    Noted  Oct.  14. 

Utah,  Salt  Lake  City — Plans  prepared  for  station  for  Salt 
Lake  &  Ogden  Railway  and  Salt  Lake  &  Utah  Railway.  Esti- 
mated cost,  $250,000. 

Wash.,  Seattle — Plans  prepared  for  12-story  building  at 
Third  and  Cherry  St.  for  James  Moses.  Estimated  cost,  $400,- 
000.    A.  Warren  Gould,  Arch. 

Ore.,  Astoria — Election  will  be  held  Nov.  29  to  vote  on 
$100,000  bonds  for  building  new  schools  and  improving  old 
ones. 

Ore.,  Baker — Election  will  soon  be  held  to  vote  on  $125,000 
bonds  for  high  school. 

Ore.,  Portland — County  Commissioners  considering  con- 
struction of  armory.     Estimated  cost,  $100,000. 

Ore.,  Portland — Tentative  plans  prepared  by  Houghtaling 
&  Dougan,  Arch.,  Portland,  for  three-story  temple  at  20th 
and  Washington  St.  for  New  Labor  Temple  Association.  Esti- 
mated cost,  $105,000. 

Calif.,  Los  Angeles— Plans  being  prepared  by  Harold  Cross, 
Arch  123  South  Dillon  St.,  for  hospital  for  Kings  Hospital 
Association.    Henry  D.  Keys,  Investment  Bldg.,  interested. 

Calif.,  Sacramento — University  of  California  sold  $1,800,000 
bonds  for  four  new  buildings.  Ralph  P.  Merritt,  University 
Controller. 

Ont..  Hull — Plans  being  prepared  for  church  for  Sacred 
Heart  Church.    Estimated  cost,  $75,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Contract  awarded  to  J.  J.  PRINDEVILLE 
CO  for  11 -story  building  for  Fidelity  Trust  Co.  Estimated 
cost,  $350,000. 

Mass.,  Boston— (Roxbury)— Bids  were  received  for  addition 
to  Hish  School  of  Practical  Arts,  Greenville  and.  Winthrop 
St  Roxbury  as  follows:  J.  J.  Flynn,  319  Washington  St., 
Boston  $56'672;  M.  B.  Niely,  114  Chestnut.  St.,  Brookline 
$57  200';  John  Bowen,  Roxbury,  $59,000.  Noted  Oct.  28  and 
Nov.  4. 

Mass.,  Chiconee — Contract  for  brick  school  for  St.  Stanis- 
laus Polish  Church  awarded  to  GAGUIER  &  ANGIERS,  Spring- 
field.    Estimated  cost,  $80,000. 

Mass.,  Fall  River— Darling  Slade  Construction  Co.,  at  $93,- 
000  submitted  lowest  bid  for  remodeling  Bay  St.  Jail.  Noted 
Oct.  7. 

ih-iss  Fall  River — Fall  River  Union  Hospital  awarded  con- 
tract for  two-story  nurses'  home  to  C.  F.  GUNNIL,  402  South 
Main  St.    Estimated  cost,  $40,000. 

Mass..  Springfield  —  Contract  for  eight-story  commercial 
building  at  State  and  Willow  St.  for  Winthrop  Building  Asso- 
ciates awarded  to  EDWARD  RADDING. 

Conn  New  Haven — Contract  for  addition  to  Cloister  Club 
House  on  Hilltiouse  Ave.  for  Stone  Trust  Association  awarded 
to  SPERRY  &  TREAT  CO.     Estimated  cost,  $63,000. 

Conn..  Orange— Contract  for  addition  to  Washington  School 
awarded !' to  SULLIVAN  &  McKEOWN,  902  Chapel  St.,  New 
Haven. 

N  Y..  New  York— (Borough  of  Brooklyn)  — (Official)— The 
contract  for  two-storv  lecture  hall  and  greenhouse  exten- 
sion for  Brooklyn  Botanical  Garden  awarded  to  FRYMIER  & 
HANNA  CO,  25  West  45th  St.,  at  $140,223.    Noted  Nov.  11. 

v    v     New   York— (Borough    of    Manhattan)  — (Official)  — 
Contract" for  store  and  office  building  at  54  Lexi ng Ave  for 
B.  W.  Mayer,  2  West  33d  St.,  awarded  to  BROWN  BROS.,  INC 
11  East  30th  St.,  New  York.     Estimated  cost,  $6o,000.  Noted 
Oct.  14. 

N  Y    Svraeuse  Contract  for  Delaware  School  awarded  to 

ONONDAGO  BUILDING  AND  CONSTRUCTION  CO.,  at  $202,- 
483. 

N.  Y.,  Troy— Contract  awarded  to  C.  W.  BOWLAND,  for 
freight  house  for  Boston  &  Maine  R.R. 

N  I  Wildwood— (Official)^Contract  for  two-story  school 
awarded  to  RICHMAND  CONSTRUCTION  CO.,  Moorestown, 
at  $64,978.    Noted  Oct.  28. 
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^^^MT^T^S  gfe  at  $209,995;  Daw-' 

EAYMOND^AP^^fef^  C1,Ub-  yarded  contract  to  A. 
Soith  Broad  St.        °    "ve-story  brick  and  stone  club  ho  use  at 


tic  Refining  Co.    Estimated  cost,  $100,000.    Noted  Oct  14 

r>nP%nn"-L.  ^T** — Contract  awarded  to  CORNING  mm  mNn 
ISO.OOof  b"Ck  addUi°n  t0  Packer  HospUal.  Estim^Yid^t 


contact  toTw  "sTOOLMAN 'riSSSff  AsT^ciation  awarded 
building.    Esti^a^os^^oo^or  PNoled  ^^^ree-story 

School.  bU  Chluso'  for  addition  to  Sterling  Morton 

flve'-sto  ^T&EfftH^L  for  ^ructural  steel  and  iron  for 
BRIDGE  AND  IRON  CO.  a"       °t61  aWaided  to  DECATUR 

»tory^^a5^^o1*^ftt«Ill<?«7,li  S°,°n  be  awarded  for  two- 
mated  cost,  $40,000       1  °r   Norbury   Sanitarium.  Esti- 


for  3M-°lBOMJ'Ul!j%l&%%FiSS«$ti««°<  »»1  armory 


Ohio.  Cleveland— See  item  under  "Miscellaneous" 
cost,  $60,000  CO"  650  Rockefeller  Bldg.  Estimated 


a^S  tJEESSTS^^  County 

jiKssr-  142xl54-ft- SJS^o^^^-oft 

539Kfo?Vhaoor^Cot^dol.a2iarded  t0  J-  °"  BROWN,  at  $61.- 

in/at^inSinT~Ru°skr|f  for  Guff^50*158^  office  bu^'" 
»T0CAN  CONSTR^cM'cB^Ho^to'n- 

~  t^H^M^^^  general 
Bids.,  for  four-story,  60xl20-ft.  science  hall.C°Noted  Oct  7 

con»  S?  ^SSSB^^^ggff'  irhi&i  a^arded 

Davis  St.  to  JAMES  H.  HJUL  at  J175  ofo.        CallfO''nia  and 


cost,  $50,000.  Public  library.  Estimated 


mond.     Estimated  cost,  $40,000.  w^bi^Y  REED,  Ham- 


der^l  A^ef  N^oV^tV^hT fT\  °T*S  at  52  ^an- 
WllI  be  at  *oZ^e?£e^r^e£^m'?*  &6neral  °fflce 

recently  CicVui?ed  l^pIrcilHf  Cleveland.  Ohio, 

location  which  will  ve^&e%J^^0^JZl^»r*™i 
Present  plant  and  output,  as  soon 'a^L'mVl'ea^  VxpirV  'tS 
DORCHESTER  TUNNEL,  BOSTO.\,  MASS. 


Section  G 

sion^or^S  transit  Commis- 


CouJh:iin(Co.,CB°ost1oann  (|)°h'U £h&ea"  'E>    Ja™es  J. 

bury;  (G)  P  McGovern k  On  ^7"  Construction  Co..  Rox- 
as  follows:      ivlcu<>vern  &  Co.,  Boston.     The  item  bids  were 


??*  E"**-  excavation  between  station  72  +  00  and  station  74  -1-  oj 
4o6  Hn.ft.  excavation  between  station  74  +  24  an    s  a   on  78  t  80  " 
320  hn. ft.  excavation  between  station  78  +  80  and  s  a  on  82  +  00  ' 

*KSX&tion82  +  ^-dsSIl  1  so0: : 

station*?!  +  2f  4  ^  °f  tUDDel  between  72  +  00  and 

A"ta0trone78e  +  st™  ^  °f  "  bet—  station  74  +  24  and 

AlstCa?roCne8t2e  ^  °f  tUnDe'  Wtween  st**°"  '»  +80  and 

A"taHoCnre84e  W  ^  ff.^  betWeei>  station  82  +  00  and 
10  cu  yd.  cmd-r  concret*-   

tonof  "OOO  lb118  r°dS'  6tC-  WeighiDg  leSS  than  6  lb-  Hn.ft.  per 
"SMWO  lb6"'         Ir°D  WeigMng  6  lb-  or  m<«        Hn.ft.  per  ton  of 

10onCeYalf  StS  °f  ODe  ™Iume  °f  ^iand  cement  to  one  and 
10finCeUsrndgrOUt. made  °f  °De  V°Iume  °f  P-tland  cement  to  four  of 
50  000  sq.yd.  prepared  textile  and  asphalt 

Extended  totals 


A 

$207.40 
153.55 
141  30 
145  90 
30  00 

B 

$260  00 
120  00 
130  00 
167  00 
40.00 

C 

$300  00 
250.00 
250  00 
200.00 
50.00 

D 

$200.00 
15.5  00 
130  00 
139.00 
30  00 

E 

$309 . 00 
235.00 
211  00 
220  00 
33  00 

F 

$229  00 
177.75 
206  46 
165.20 
21.40 

G 

$363  75 
271  60 

252.20 
252.20 
40.40 

169.40 

195  00 

160  00 

168.00 

175  00 

177.14 

202  00 

88.95 

85.00 

110.00 

87.00 

96  00 

98.89 

95.50 

77.75 

81.00 

100  00 

81.00 

85  00 

80  07 

95  50 

94  40 
5  00 
15  00 
.90 
.90 
2  00 

115  00 

8  00 
16  00 

.75 
.75 
1.25 

90  00 
8  00 

18.00 
1.00 
1  00 
2.00 

90  00 
5  00 

16.00 
.40 
.50 
.90 

102  00 
10  00 
18  00 

.50 
1  00 
1.00 

102  00 
8  00 
is  (III 

.50 
.  75 
1.00 

112.50 
7  00 
20  00 

.50 
.75 
2.00 

8.50 

10  00 

10.00 

8.00 

7.00 

7  00 

9.00 

18  00 

.30 

20  00 

.50 

15  00 

.25 
20.00 

16  00 
.30 
15  00 

15  00 

15  00 

20  00 

14.00 

20  00 

.60 
16  00 

.40 
20  00 

.60 
17.00 

12  00 

17.00 

15  00 

10  00 

12.00 

12  00 

15.00 

10  00 

.40 

13  00 

.40 

12.00 

.25 

7  00 

.35 

5  00 
.40 

6  00 

.45 

12.00 
.60 

,000  00 

.45 

10,000.00 

.30 

3,000  00 
.40 

5,000.00 

.25 

10,000.00 

.30 

2,500  00 

.25 

12,500.00 

.25 

S96.833 

$419,097 

$530,205 

$382,364 

$513,492 

S439.521 

$597,661 
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SEWER  SYSTEM. 

Bids  were  received  July  26  for  the  construction  of  a  sewer 
system  at  Maywood,  according-  to  plans  prepared  bv  Alexan- 
der Potter,  50  Church  St.,  New  York,  N.  Y,  For  Contract  A, 
Subdivision  (a)  lateral  sewers,  and  Subdivision  (b)  trunk 
sewers,  bids  were  received  from  (A)  MARTIN,  MILLER  & 
PIZZIMENTI,  Caldwell,  N.  J.  (awarded  contract);  (B)  Pusco 
Construction  Co.;  (C)  D'Napolio  &  Toriello  Contracting  Co.; 
(D)  Frank  Puglia;  (E)  Utility  Construction  Co.;  (F)  Allen 
Engineering  and  Contracting  Co.;  (G)  Dock  Contractor  Co.; 
(H)  Murphy  Bros.;   (I)   Cestone  Construction  Co.;   (J)  Marri- 


MAYWOOD,  IV.  J. 

son  &  Hall;  (K)  Humphrey  Engineering  Co.  For  Contract  B, 
sewage  disposal  plant,  bids  were  received  from  (A)  James 
R.  Donnelly;  (B)  F.  R.  Long-W.  G.  Broadhurst  Co.;  (C)  A. 
Vignola  &  Co.;  (D)  Heyman  &  Goodman  Co.;  (E)  E.  C.  Hum- 
phrey; (F)Suburban  Engineering  Co.;  (G)  MARTIN,  MILLER 
&  PIZZIMENTI,  Caldwell,  N.  J.  (awarded  contract);  (H)  P.  T. 
Braunworth;  (I)  I.  H.  Card;  (J)  Fusco  Construction  Co.;  (K) 
Di  Napoli  &  Toriello  Construction  Co.;  (L)  Young  &  Hyde, 
Inc.    The  item  bids  were  as  follows: 


Contract  A — Subdivision  (a) 


2,500  cu.yd.  loose  rock  

3,500  cu.yd.  solid  rock  

2,500  cu.yd.  wet  earth  excavation  

34,154  lin.ft.  8-in.  vitrified  pipe: 

2,732  lin.ft.0-6  ft.  deep  

25,937  lin.ft.  6-8  ft,  deep  

3,863  lin.ft.  8-10  ft.  deep  

1,472  lin.ft.  10-12  ft.  deep  

150  lin.ft,  12-14  ft.  deep. .  

1,715  lin.ft,  10-in.  vitrified  pipe: 

665  lin.ft.  0-6  ft.  deep  

360  lin.ft.  6-8  ft.  deep  

320  lin.ft.  8-10  ft.  deep  

370  lin.ft.  10-12  ft.  deep  

108  manholes  

8  feet  of  drop  manholes  

21  flush  tanks.  

500  branches  on  8-in.  pipe  

15  branches  on  10-in.  pipe  

6,000  lin.ft.  gravel  foundation  

10  cu.yd.  concrete  masonry  

20  M  ft.  b.m.  sheeting  and  timber  

14,300  lin.ft,  macadam  replaced  

Crossing  of  N.  Y.,  S.  &  W.  R.R.,  27  lin.ft.  of  8-in.  steel  pipe 

Extended  totals  


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

$1.00 

$1 

50 

$0 

50 

$1.25 

$0.65 

$0 

50 

$1 

10 

$0.75 

$1 .00 

$0 

75 

$1.00 

1.00 

1 

75 

1 

40 

2  00 

1  50 

1 

50 

2 

00 

2  50 

1.75 

2 

50 

2.50 

50 

25 

40 

.40 

.80 

2 

00 

1 

25 

.60 

75 

1 

25 

1  00 

.35 

37 

39 

40 

.39 

44 

45 

.61 

.51 

45 

42 

.48 

40 

46 

.45 

.50 

56 

49 

77 

.62 

00 

.66 

.65 

50 

58 

.65 

.68 

65 

59 

.92 

.67- 

Ml 

1.04 

1.05 

62 

75 

.90 

.89 

78 

TO 

1.09 

.93 

1 

25 

1.65 

1.57 

75 

1 

10 

1.30 

1.65 

90 

1 

16 

1.38 

1.00 

2 

50 

1  90 

.45 

47 

48 

.46 

.46 

55 

49 

.57 

.63 

50 

.48 

57 

52 

54 

.55 

.58 

64 

58 

.75 

.75 

65 

.72 

80 

CO 

66 

.85 

.78 

88 

70 

.98 

.90 

84 

1.04 

1.15 

67 

85 

1.10 

1.00 

1 

10 

90 

1.20 

1.00 

1 

30 

1.71 

37  00 

50 

00 

45 

00 

30  00 

37.40 

40 

00 

53 

75 

42  00 

47.00 

50 

00 

55.00 

3  00 

8 

00 

00 

2  00 

15  00 

4 

00 

5 

00 

5  00 

10.00 

4 

00 

10.00 

70  00 

100 

00 

100 

00 

75.00 

65  00 

75 

00 

95 

00 

74.75 

97  00 

70 

00 

75.00 

40 

1 

00 

00 

.42 

.55 

50 

50 

.57 

.50 

50 

1.25 

60 

1 

25 

75 

.75 

.90 

65 

75 

.80 

1  00 

50 

1.35 

10 

25 

10 

.15 

.08 

10 

07 

17 

.12 

20 

.  15 

7.50 

8 

50 

10 

00 

7  00 

13  00 

6 

00 

8 

00 

5.75 

10  00 

9 

00 

8.50 

30  00 

30 

00 

30 

00 

30  00 

30.00 

30 

00 

30 

00 

30.00 

30.00 

30 

00 

30.00 

.  15 

12 

08 

.  10 

10 

06 

28 

17 

.  12 

17 

.50 

3.00 

5 

00 

2 

50 

12.00 

4  .  50 

3 

00 

11 

50 

2.30 

2.50 

10 

00 

10.00 

$35,334 

$37,901 

$34,518 

$37,479 

$36,802 

$40,691 

$44,933 

$51,148 

$44,080 

$49,914 

$57,536 

A  B 

1,000  cu.yd.  loose  rock   $0.75  $100 

900  cu.yd.  solid  rock   1.00  1  50 

3,500  cu.yd.  wet  earth  excavation   .50  .  50 

953  lin.ft.  12-in.  vitrified  pipe: 

10  lin.ft.  0-6  ft.  deep   .50  .50 

70  lin.ft.  6-8  ft.  deep   .65  .57 

220  lin.ft.  8-10  ft.  deep   .80  .65 

653  lin.ft.  10-12  ft,  deep   1 . 05  .70 

1,331  lin.ft.  15-in.  vitrified  pipe: 

105  lin.ft.  6-8  ft.  deep   .85  .65 

360  lin.ft.  8-10  ft.  deep   1 . 00  .70 

600  lin.ft.  10-12  ft.  deep   1.25  .82 

266  lin.ft.  12-14  ft.  deep   160  1.00 

8,967  lin.ft.  18-in.  vitrified  pipe: 

6,953  lin.ft.  0-6  ft.  deep   .85  .82 

1,154  lin.ft,  6-8  ft,  deep   1.00  .92 

320  lin.ft.  8-10  ft.  deep   1 . 50  1  00 

210  lin.ft.  10-12  ft,  deep   1.85  1.10 

330  lin.ft.  12-14  ft,  deep   2.05  1.25 

6,615  lin.ft.  20-in.  vitrified  pipe: 

5,670  lin.ft.  0-6  ft,  deep   1 . 05  .92 

730  lin.ft.  6-8  ft.  deep   1.25  1 . 00 

65  lin.ft.  8-10  ft.  deep. ..   1.65  1.10 

150  lin.ft.  10-12  ft.  deep   2.05  1.25 

87  manholes   35.00  50  00 

3  branches  on  12-in.  pipe   .60  1.50 

5  branches  on  15-in.  pipe   .90  2  00 

5  branches  on  18-in.  pipe   1  35  3 . 00 

5  branches  on  20-in.  pipe   1 .  65  3  50 

1,600  lin.ft.  gravel  foundation   .10  .30 

2,282  lin.ft.  12-in.  c.i.  pipe: 

1,210  lin.ft.  0-6  ft.  deep   1.50  1.75 

462  lin.ft.  6-8  ft.  deep   1 . 65  1 . 80 

440  lin.ft.  8-10  ft.  deep   1  90  1 . 90 

170  lin.ft.  10-12  ft.  deep   2.25  2.00 

1,555  lin.ft.  14-in.  c.i.  pipe: 

1,013  lin.ft.  0-6  ft.  deep   1.85  1.85 

500  lin.ft.  6-8  ft.  deep   2  05  2  00 

42  lin.ft,  8-10  ft,  deep   2.40  2.  15 

2,200  lin.ft.  18-in.  c.i.  pipe,  0-6  ft.  deep   2.30  3.00 

240  lin.ft,  20-in.  c.i.  pipe,  0-6  ft.  deep   2.75  4.00 

40  cu.yd.  concrete  masonry   7.00  10.00 

40,000  ft.  b.m.  sheeting  and  timber   30.00  30  00 

4,000  lin.ft.  macadam  replaced   15  15 

Railroad  crossings: 

117  lin.ft.  18-in.  steel  pipe   4  00  5.00 

90  lin.ft.  12-in.  steel  pipe   4.00  3  00 

27  lin.ft.  18-in.  steel  pipe   4.00  5.00 

Coles  Brook  siphon  (lump  sum)   400.00  1,500.00 

Extended  totals   $40,985  $43,972 


Subdivision  (b) 

C  D 


$0 .  50 
1.40 
.40 

.67 
.76 
.92 
1  19 

.87 
.98 
1. 18 
1.47 

1.05 
1.22 
1.37 
1.58 
1.86 

1.25 
1.50 
1.71 
1.96 
45  00 
1.00 
1.50 
2.25 
3.00 
.10 

1.73 
1.90 
2.05 
2.34 

2. 10 
2.30 
2.55 
2.95 
3.50 
10  00 
30  00 
.08 

5  00 
3  50 
5.00 
800 . 00 


$1.25 
2.00 
.40 

.75 
.80 
.90 
1.10 

1.00 
1.25 
1.75 
2.25 

1.00 
1.25 
1.70 
2.00 
2.25 

1.15 
1.60 
2  00 
2.50 
40.00 
2.00 
2.00 
2.25 
2.50 
.  15 

1.75 
2.00 
2.25 
2  90 

2.00 
2.50 
3.00 
2.00 
3.25 
7.00 
30  00 
10 

15.00 

14  00 

15  00 
300 . 00 


$0.55 
1.45 
1.15 

64 
.84 
1.06 
.130 

1.04 
1.27 
1.55 
1.80 

1.21 
1.35 
1.62 
1.77 
2.17 

1  72 
1.93 

2  25 
2.50 

42.50 
.75 
.98 
1.50 
1  75 
.08 

1.45 
1.58 
1.83 
2. 18 

1  61 
1.74 
2.04 
2.  15 
2.65 
14  00 
30  00 
10 

6.50 
5.50 
6  50 
300  00 


F 

c 

H 

I 

J 

K 

$0.50 

$1 

10 

$1 

00 

$0 

50 

$0 

75 

$1.00 

1.50 

2 

00 

2 

50 

1 

00 

2 

50 

2.50 

2.00 

1 

25 

1 

00 

90 

1 

25 

1.50 

•62 

68 

80 

65 

50 

.52 

.73 

68 

1 

10 

80 

70 

.81 

1  00 

89 

1 

25 

90 

85 

1.00 

1.29 

1 

05 

1 

40 

1 

05 

1 

00 

1.78 

.88 

90 

1 

10 

80 

65 

1.00 

1.14 

1 

17 

1 

15 

1 

00 

90 

1.41 

1.48 

1 

30 

1 

27 

1 

35 

1 

40 

1.92 

2.00 

1 

46 

1 

45 

1 

60 

2 

50 

2.30 

.91 

88 

1 

05 

1 

40 

1 

25 

1  00 

1  20 

1 

15 

1 

25 

1 

50 

1 

50 

1.34 

1.50 

1 

26 

1 

60 

1 

70 

1 

65 

1.65 

1.70 

1 

52 

1 

84 

1 

85 

1 

75 

2.20 

1.93 

1 

65 

2 

18 

2 

00 

3 

00 

2.40 

1.10 

95 

1 

15 

1 

50 

1 

45 

1  25 

1.26 

1 

20 

1 

38 

1 

65 

1 

60 

1.46 

1.53 

1 

42 

1 

84 

1 

80 

1 

80 

1.77 

1.96 

1 

65 

2 

07 

2 

00 

2 

00 

2.29 

40  00 

53 

75 

40 

00 

57 

00 

50 

00 

60  00 

.75 

90 

3 

00 

1 

00 

1 

00 

3.00 

1.25 

1 

55 

3 

00 

1 

50 

1 

25 

4.00 

1.85 

2 

28 

3 

00 

2 

00 

1 

40 

5.00 

2.35 

2 

81 

3 

00 

2 

00 

1 

50 

6.25 

10 

07 

20 

15 

20 

.15 

1.80 

1 

90 

1 

55 

2 

20 

1 

50 

1.63 

2.00 

2 

15 

1 

78 

2 

25 

2 

00 

1.93 

2.25 

2 

37 

2 

00 

2 

50 

2 

50 

2.28 

2.40 

2 

67 

2 

30 

2 

55 

3 

00 

2.95 

2.00 

1 

82 

1 

90 

2 

75 

1 

75 

1  90 

2.25 

2 

12 

2 

12 

3 

00 

2 

00 

2.20 

2.75 

2 

38 

2 

53 

3 

25 

3 

00 

2.50 

2.25 

2 

70 

2 

87 

3 

07 

2 

50 

2.50 

2.  50 

3 

00 

3 

45 

20 

00 

3 

00 

2.80 

6.00 

8 

00 

5 

75 

9 

00 

9 

00 

8.00 

30.00 

30 

00 

30 

00 

30 

00 

30 

00 

30  00 

.06 

28 

30 

10 

17 

.50 

4.00 

13 

25 

8 

00 

15 

00 

15 

00 

20.00 

3  00 

9 

15 

6 

30 

10 

00 

10 

00 

20.00 

3  75 

13 

25 

6 

90 

8 

77 

10 

00 

15.00 

575  00      .500  00      920.00    5,600.00      545  00 


$47,275     $48,395     $51,615     $48,709     $50,358     $51,315     $60,557     $56,117  $59,037 


Contract  B 


850  cu.yd.  earth  excavation  

100  cu.yd.  Class  A  concrete.  

29  cu.yd.  Class  B  concrete  

780  sq.ft.  hy-rib  partition,  including  reinforcement. 

230  bbl.  of  cement  

9,800  lb.  steel  reinforcement  

660  sq.ft.  No.  23  triangular  mesh  

Superstructure  

Equipment  

Sludge  bed  

250  lin.ft,  16-in.  c.i.  pipe  

i 

Extended  totals  


A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

$2 

00 

$1 

67 

$2 . 75 

$1 

40 

$2  50 

$1 

50 

$2 

50 

$5 

00 

$4  75 

$2  00 

$2 

00 

$4 

95 

15 

00 

14 

36 

10  00 

21 

oo 

15  00 

14 

50 

10 

00 

13 

50 

13  50 

7  50 

20 

00 

12 

65 

8 

00 

13 

40 

10  00 

21 

00 

14  00 

11 

50 

12 

00 

12 

50 

8  00 

7  00 

15 

00 

12 

10 

19 

36 

.35 

30 

.50 

30 

1 

00 

28 

.48 

.50 

1 

00 

46 

1 

63 

1 

65 

2.00 

2 

00 

1  65 

2 

20 

1 

50 

1 

70 

1.95 

2.00 

2 

00 

2 

30 

03 

04 

.03 

05 

.04 

05 

10 

04 

.035 

.05 

10 

05 

045 

10 

.04 

10 

.  15 

05 

25 

22 

.04 

10 

30 

(Id 

500 

00 

702 

00  1,105  00 

600 

00 

750  00  1,000 

00 

750 

00 

700 

00 

857  .40  1,700  .00  2,700 

00  1,700 

00 

898 

00 

985 

00 

895.00  1,030 

00  1,015.00  1,450 

00  1,500 

00 

800 

00 

933 . 00 

500 . 00 

800 

00  1,840 

00 

275 

00 

380 

00 

375  00 

260 

OO 

400  00 

275 

00 

500 

00 

250 

00 

195.00  1,000  00  1,800 

00 

810 

oo 

2 

50 

2 

52 

2.55 

3 

00 

2.60 

2 

95 

2 

00 

2 

40 

2  47 

4  00 

2 

25 

4 

00 

$9,077     $9,579   $10,243   $10,789   $10,706   $10,734   $11,593   $11,861   $11,885   $12,259   $14,665  $16,591 
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RAILWAYS — STEAM  AND  ELECTRIC 

Proposed  Work 

Connecticut — Plans  prepared  for  Hartford,  Meriden  &  New 
Britain  Ry.  for  line  from  Meriden  to  Hartford  via  Kensington, 
New  Britain  and  Newington,  20  miles.  Louis  Piske,  Branford, 
Pres. 

New  York — Champlain  &  Sanford  R.R.  Co.  secured  right- 
of-way  for  line  from  Sanford  Lake,  N.  Y.,  to  Ft.  Ticonderoga, 
about  60  miles. 

New  York — Otsego  &  Herkimer  R.R.,  Cooperstown,  N.  Y., 
contemplates  improving  its  line.  Estimated  cost,  $250,000. 
S.  W.  Mower,  Cooperstown,  Second  Vice-Pres.  and  Gen.  Mgr. 

New  Jersey — New  Jersey  &  Pennsylvania  Traction  Co. 
contemplates  double-tracking  line  on  West  Hanover  St.  from 
Greens  PI.  to  Calhoun  St.  Gaylord  Thompson,  Trenton,  N.  J., 
Vice-Pres.  and  Gen.  Mgr. 

Pennsylvania — New  York  Central  &  Hudson  River  R.R. 
plans  to  build  branch  from  Keating  to  Avis.  G.  W.  Kittredge, 
Grand  Central  Terminal,  New  York,  N.  Y.,  Ch.  Engr. 

Pennsylvania — Rights-of-way  obtained  for  third  rail  elec- 
tric railway  system  throughout  central  Pennsylvania.  Road 
will  connect  Scranton,  Kingston,  Mocanaqua,  Shickshinny, 
Berwick,  Bloomsburg,  Danville,  Northumberland,  Sunbury, 
Harrisburg,  Sunbury  Shamokin,  Mt.  Carmel,  Tamaq.ua  and 
Hazleton.    J.  P.  Richards,  Sunbury,  interested. 

Pennsylvania — Hershey  Transit  Co.,  Hershey,  will  extend 
line  to  Hamburg.  J.  B.  Lightheiser,  Hershey,  Gen.  Mgr. 
H.  N.  Herr,  Ch.  Engr. 

Virginia — Contract  will  soon  be  awarded  for  line  from 
West  Point  to  Urbana,  17  miles,  for  Richmond,  Rappahannock 
&  Northern  Railway  Co.,  Richmond,  Va.  C.  L.  Ruffin,  514 
American  National  Bank  Bldg.,  Richmond,  Ch.  Engr.  Noted 
Sept.  30. 

West  Virginia — Virginian  Ry.  contemplates  extending  line 
from  Bluefield,  W.  Va.,  to  Shelby  Junction,  Ky.,  to  connect 
with  Chesapeake  &  Ohio  R.R.,  63  miles. 

Georgia — Southern  Ry.  will  build  approaches  for  its  line 
to  new  union  passenger  station  in  Macon.  Estimated  cost, 
$100,000.     B.  Herman,  Washington,  D.  C,  Ch.  Engr. 

Florida — Right-of-way  secured  for  municipal  railroad 
from  new  dock  to  connect  with  main  line  of  Florida  East 
Coast  Ry.  Charles  D.  Boise,  New  York,  N.  Y.,  Pur.  Agt.  Noted 
Aug.  19. 

Florida — Gulf  Coast  Ry.,  recently  incorporated,  will  build 
line  from  Venice  southeast  to  Placida,  22  miles. 

Alabama — Louisville-Nashville  R.R.  contemplates  building 
three-mile  spur  from  Altoona  to  Walnut  Grove  W  H 
Courtenay,  Louisville,  Ky.,  Ch.  Engr. 

Alabama — Pensacola,  Mobile  &  New  Orleans  R.R.  will  ex- 
tend line  from  Daphne  to  Mobile  Bay  and  Pinto  Island,  17 
miles.    H.  McLaughlin,  Pensacola,  Fla.,  Pres. 

Ohio — Baltimore  &  Ohio  R.R.  contemplates  extending  Find- 
lay,  Ft.  Wayne  &  Western  Ry.  from  Findlay  to  Tiffin.  F  L 
Stuart,  Baltimore,  Md.,  Ch.  Engr. 

Michigan — Boyne  City,  Gaylord  &  Alpena  R.R.  contem- 
plates extending  line  from  point  east  of  Atlanta,  Mich., 
towards  Alpena,  nine  miles.  M.  D.  Gates,  Boyne,  Mich  Ch 
Engr. 

Illinois — It  is  reported  that  construction  will  be  started  in 
spring  for  proposed  electric  railway  to  connect  Marion,  John- 
son City  and  Herrin  with  Benton  and  Harrisburg  W  H 
Schott,  1813  Harris  Trust  Bldg.,  Chicago,  111.,  interested. 

Kansas — Chicago,  Rock  Island  &  Pacific  Rv.  contemplates 
double-tracking  line  in  spring  from  Topeka  to  McFarland  38 
miles.    A./E.  Swat,  Topeka,  Kan..  Gen.  Mgr.,  Second  District. 

Kansas — Greensburg,  Coldwater  &  Northwestern  R.R  Co. 
recently  incorporated,  contemplates  building  210-mile  railway 
from  Coldwater  across  state  of  Kansas  to  Almena  on  Ne- 
braska line.    P.  Z.  Wardall,  Greensburg,  Kan.,  interested. 

Oklahoma — Project  under  way  for  building  interurban 
railway  from  Bartlesville  to  connect  Nowata  and  Pawhuska. 
George  C.  Priestly,  Bartlesville,  interested. 

marie  l^,a<1i?^Cf°lorado'-  Wyoming. &  Eastern  Ry.  had  surveys 
we«t  'line  from  existing  line  at  North  Gate,  Colo.,  south- 
Pies         Hayden,   90   miles.     J.   M.   Herbert,   Laramie,  Wyo., 

frnm'p^M  ™ ke* &  F^h  ^  pIans  to  extend  electric  line 
«0on\  ,  VOt?  Olmstead  via  Pleasant  View.  W.  R.  Armstrong, 
Salt  Lake  City,  Gen.  Mgr.  and  Ch.  Engr.  & 

ran?aT^?t0™^UrVe-¥£  m-att  and,  right-of-way  secured  for 
fni  n?  ^'   with   eight   miles   of  branches   and  spur 
tracks  for  Cascade  Lumber  Co.,  North  Yakima. 

Washington— Chicago,  Milwaukee  &  St.  Paul  Rv  Co  has 
30  ml^s  e>'S         extension  to  line  from  Metaline  to  Northport, 


v.on0re50"TSu£v,eys  completed  for  eight-mile  extension  of 
City  Ore      °  f01'  Falls  City  Lumber  Co.,  Falls 


miniums 

and°rr?£W,naT;J-  iU  tS°u!e  afked  Council  for  franchise  to  build 
Bake?,Pfnterested ?     9   rallway   ln    Baker.     Commercial  Club, 

California — Pacific  Gas  and  Electric  Co.  contemplates  ex- 
tending East  Lawn  line  through  Elmhurst  to  State  Fk*r 
Grounds.    John  H.  Hunt,  San  Francisco,  Pur.  Agt. 

C^aliforola — Patterson  &  Western  Ry.  Co.  secured  right-of- 

mf£q f° Vrw^- fr°S  Patt£rt0n  to  Mt-  Hamilton,  about  25 
miles.    H.  G.  Ginica,  Pres.    Noted  Oct.  14. 

Nova  Scotia — Surveys  made  for  extension  of  line  of  Cane 

Cr  F°nTnRhynonC °'  ltr°m  tSt-  P^te,;S  northeast  to  Sydney,  60  mifes 
G.  E.  Johnson,  St.  Peters,  N.  S.,  Secy,  and  Gen.  Mgr. 

f,-n^e^^r,,TSwl+°k— Kent  Northern  Ry.  plans  to  build  line 
liom  Kent  Junction  southwest  to  Chipman,  about  50  miles 
PreVeyS         s  made-    w-  B-  Cronk,  Richibucto,  N.  B.,  Vice- 

Ontario—Council  of  Toronto  authorized  Toronto  Civic  Rail- 
way to  build  Bloor  St.  Line  from  Dundas  St.  to  Quebec  Ave 
Estimated  cost,  $125,000.  ^       eL  Ave- 

Alaska— Peabody-Alaska  Copper  Co.  plans  to  build  tram- 
milinca  L^eaTod^^es5  mUeS'    Estimated  cost-  WOoTer 
Rids  In  and  Contracts  Awarded 

<5,„Te]nTsseer"Na.sh,vilIe  &  Eastern  Railway,  Nashville 
awarded  contract  for  line  from  Lebanon  to  Smithville  35 
miles,  to  MYERS  CONSTRUCTION  CO.,  Chicago?  Ill  C  T 
Edwards,  Nashville,  interested.    Noted  Sept.  2. 

e  1KenV,ck7~£cmtract  for  building  north  end  of  Cumberland 
&  Manchester  R.R.  running  from  Barbourville  to  Manchester 
Ky.,  awarded  to  E.  G.  and  W.  T.  GARRARD.  "lancnester, 

Missouri — Mexico  &  Santa  Fe  R.R.,  Mexico  awarded  con- 
tract to  MEXICO  INVESTMENT  AND  CONSTRUCTION  CO 
for  electric  railway  from  connection  with  Chicago  &  Alton' 
R.R.  at  Mexico  to  point  in  Monroe  County,  16  miles  northeast. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 
Maine,  Biddeford— Pepperell  Manufacturing  Co.  will  build 
millsf  P°W6r  P         t0  furnisn  power  and  »S«t  in  its  cotton 

Maine,  Skowhegan— Central  Marine  Power  Co.  plans  to 
extend  its  lines  to  Malbon  Mills  and  Athens.  p**«h  lo 

Maine,  Turner— Turner  Light  and  Power  Co.  has  been 
granted  permission  to  extend  its  transmission  lines  to  Buck- 
field  and  furnish  electric  service.  *»uu» 

„  N-  Delevan— Plans   being   considered   for  installation 

of  municipal-electric  light  plant.  on 

■■iF'i?''  New  Y«r,k— (Borough  of  Manhattan) — (Official )— Bids 
will  be  received  by  E.  S.  W.  Elwood,  Secy,  of  State  HosDitil 
Commission,  Capitol,  Albany,  until  2:  30  p.m.,  Dec   2   for  heat 
mg   work,   power   plant,   heating   system   and   equipment  at 
Manhattan  State  Hospital,  Wards  Island,  New   York  (See 

■o-J1'  ^7  JVcw  Xork—  (Borough  of  Manhattan)— (Official)  — 
S1(ls  ~%ln  ^e  received  by  John  A.  Kingsbury,  Comr  Dent  of 
Pub.  Charities,  10th  Floor,  Municipal  Bldg.,'  until  10 :30  a.m.! 
Dec.  2,  for  furnishing  labor  and  materials  required  for  con- 
structing and  installing  new  steam  supply  and  return  lines 
between  power  house  and  main  building  of  city  hospital 
district,  Blackwell's  Island.  '  nospitai 

„  niV**'  Ne™  Y»rk--( Borough  of  Richmond)  — (Official)— Bids 
wlllubTeT  received  by  Calvin  D.  Van  Name.  Borough  Pres  Bor- 
ough Hall,  St.  George,  New  Brighton,  until  noon,  Nov  30  for 
furnishing,  delivering  and  installing  complete  with  all  appur- 
tenances two  steam  drums  for  Babcock  &  Wilcox  boiler  at 
West  New  Brighton  destructor. 

t>  Y"i.  °s"'e£o— Niagara,  Lockport  &  Ontario  Power  Co. 
Buhalo,  has  been  granted  permission  by  Public  Service  Com- 
mission to  build  transmission  line  across  West  River  Rd  in 
Oswego,  to  furnish  energy  to  Syracuse,  Lake  Shore  &  North- 
ern line  of  Empire  United  Railways. 

o+  J-»  Ifeyport— Plans  being  prepared  for  new  substation 
at  Stone  Church  to  replace  portable  one  now  in  use  for  Jersey 
Central  Traction  Co.  New  station  will  supply  energy  to  High- 
lands  and  adjacent  towns. 

N.  J.,  Woodbridge — Port  Reading  R.R.  granted  franchise 
for  new  power  line  along  Turtle  Brook  Rd. 

Penn.,  New  Brighton— Borough  Council  considering  plans 
ror  installation  of  municipal  electric-light  plant.  Estimated 
COSt,  $57,175. 

,  W.  Fenwick— City  council  considering  installation  of 

electric-light  plant. 

W.  Va.,  Pennsboro — Pennsboro  Ice  and  Water  Co.,  recently 
incorporated,  plans  to  install  electric-light  plant.  Estimated 
cost,  ipijo,000i 

a.,  fi„'\  Me*teF — Election  will  be  held  in  December  to  vote  on 
$7,500  bonds  for  electric-light  plant. 

Ga„  Way-cross — Plans  being  considered  bv  O.  L.  Dittmar 
and  B.  G.  Appleby,  of  Michigan  for  gas  plant  "and  distributing 
system.     Estimated  cost,  $150,000. 

Fla.,  Ft.  Pierce — Ordinance  passed  by  City  Council  author- 
izing $25,000  bond  issue  for  improving  municipal  electric- 
light  system. 
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Fla.,  Lakeland — See  item  under   "Water  Works." 

Miss.,  McComb — McComb  &  Magnolia  Railway  and  Light 
Co.  contemplates  building  power  plant.  H.  W.  Bell,  Laurel- 
Engr. 

Ky,  Providence — Citizens  voted  $20,000  bonds  for  muni- 
cipal electric-light  plant. 

Ohio,  Perrvsville — Bids  will  be  received  by  L.  W.  Truman, 
Clk.,  until  noon,  Dec.  27,  for  purchase  of  $6,000  bonds.  Pro- 
ceeds will  be  used  for  improving  electric-light  plant. 

111.,  Chicago — Morris  &  Co.,  will  build  a  three-story  boiler 
house  on  Ashland  Ave.    Estimated  cost,  $31,000. 

111.,  Peoria — Central  Illinois  Light  Co.  has  been  granted 
franchise  by  Public  Utilities  Commission  to  erect  transmission 
line  between  Maquon  and  Yates  City,  Knox  County. 

Wis.,  Lowell — Lowell  Light  and  Power  Co.  has  had  plans 
prepared  for  installation  of  electric-light  plant.  Estimated 
cost,  $10,000. 

Wis.,  Merrimack — A.  M.  Parnsworth  has  been  granted 
franchise  to  install  electric-light  plant. 

Minn.,  Plummer — Plans  being  considered  for  installation 
of  municipal  electric-light  plant. 

Minn.,  Tracy — Franchise  has  been  granted  to  E.  W.  Erick 
to  install  electric-light  plant  in  Tracy. 

Kan.,  Arkansas  City — Election  will  be  held  Dec.  14  to  vote 
on  $200,000  bonds  for  gas  distribution  plant  and  pipe  line  to 
field  south  west  of  city. 

S.  D.,  Ashton — Spink  County  Power  Co.  will  install  electric- 
light  plant.    H.  Triplett,  Redfield,  Engr.-in-charge. 

S.  D.,  Winner — Floyd  D.  Hunt,  Chicago,  111.,  plans  to  in- 
stall electric-light  plant  in  Winner. 

Mo.,  Branson — Citizens  contemplate  granting  a  franchise 
for  an  electric-light  plant  to  C.  C.  Bradshaw,  Frontenac,  Kan. 

Mo.,  Crane — Press  reports  state  that  company  is  being  or- 
ganized to  build  electric-light  plant  in  Crane. 

Tex.,  Atlanta — Atlanta  Electric  and  Ice  Co.,  will  build  elec- 
tric-light and  power  plant  in  Atlanta. 

Tex.,  Victoria — Application  has  been  made  to  City  Council 
by  P.  J.  Suit,  Pres.  of  Columbus  Gas  Construction  Co.,  Mil- 
waukee, Wis.,  for  franchise  to  build  gas  plant. 

Okla.,  Bartlesville — A.  J.  Discher,  at  head  of  company  re- 
cently organized  with  capital  of  $1,500,000,  plans  to  build 
gas  pipe  line  into  Newkirk  gas  fields. 

Okla.,  Westville — Citizens  voted  $10,000  bonds  for  improv- 
ing electric-light  plant.    Noted  Nov.  18. 

Idaho,  Arco — Richard  W.  Ferris  applied  to  Public  Utilities 
Commission  for  permission  to  build  and  operate  electric  light 
and  power  plant  in  Arco,  Blaine  County.  Estimated  cost, 
$5,000. 

Wash.,  Poulsbo — Franchise  granted  Poulsbo  Light  and 
Power  Co.  for  construction  of  electric-light  plant  and  to  build 
and  maintain  transmission  lines  in  Kitsap  County. 

Wash.,  Valleyford — Valleyford  Water  Co.  plans  to  install 
electric-light  system  in  Valleyford.    A.  E.  Jones,  Pres. 

Calif.,  Hurl.. ink — Citizens  voted  $30,000  bonds  for  electric- 
light  plant  and  distributing  system.    Noted  Sept.  30. 

Calif.,  Redding — Plans  being  considered  for  municipal  elec- 
tric-light plant. 

Calif.,  Riverside — Pacific  Power  Co.  plans  for  power  de- 
velopment on  Levining  Creek  in  Mono  County.  Work  will 
consist  of  two  miles  of  tunnnel  through  granite  rock,  4,000-ft. 
of  steel  pressure  line  and  a  10,000-kw.  installation  consisting 
of  hydraulic  and  electric  equipment.  C.  O.  Poole,  Riverside, 
Ch.  Engr.-in-charge. 

Ont.,  Granton — Town  Council  will  install  hydro-electric 
lighting  system.    Estimated  cost,  $5,000.    Noted  Sept.  16. 

Man.,  Winnipeg — M.  Jance  and  Boomer  &  Hughes  negotiat- 
ing with  cify  to  build  gas  pipe  line  to  supply  city. 

Bids  In  and  Contracts  Awarded 

Ohio,  Columbus  —  (Official) — Contract  for  heating  and 
plumbing  for  two-story  shop  building  for  Ohio  State  Univers- 
ity awarded  to  HUFFMAN  ANKLIN  CO.,  Columbus,  at  $17,731. 

111.,  Chicago — Bids  were  received  Nov.  13  for  (a)  heating 
work,  (b)  electric  work  in  Chicago  Municipal  Tuberculosis 
Hospital  as  follows:  (a)  William  A.  Pope,  $17,249,  Henley- 
Casey  Mechanical  Equipment  Co.,  $17,690,  Mehring  &  Hanson 
Co.,  $18,145;  (b)  Lake  City  Electric  Construction  Co.,  $4,458, 
United  Electrical  Construction  Co.,  $7,785,  F.  E.  Newberry 
Electric  Co.,  $7,940. 

Wis.,  Blilwaukee — See  item  under  "Industrial  Works." 

Wis.,  Stevens  Point — (Official) — Contract  for  electric  wir- 
ing of  main  building  and  wing  the  State  Normal  School 
awarded  to  NATWICK  ELECTRIC  CO.,  Grand  Rapids,  at 
$4,097.    Noted  Oct.  28. 

Kan.,  Little  River — (Official) — Contract  for  electric-light 
plant  and  distributing  system  awarded  to  F.  D.  MARTIN 
CONSTRUCTION  CO.,  Kansas  City,  Mo.,  at  $15,163.  Noted 
Nov.  11. 

Calif.,  Riverside — Pacific  Power  Co.  has  awarded  contract 
to  DUNCANSON  &  HAROLDSON,  San  Francisco,  for  two  mul- 
tiple arch  concrete  dams  in  Mono  County. 

Ont.,  Exeter — Contract  for  hydro-electric  system  awarded 
to  B.  BAWDEN,  Exeter.  Estimated  cost,  $5,000.    Noted  July  29. 

Ont.,  Hamilton — Board  of  Control  awarded  contracts  for 
equipment  for  Mt.  Hamilton  Hospital  to  ADAM  CLARK, 
$25,000,  plumbing  and  heating;  CULLEY  &  BREAY,  $9,010, 
electrical  equipment. 


BRIDGES 
Proposed  Work 

Conn.,  New  London — Plans  being  prepared  by  engineers  of 
New  York,  New  Haven  &  Hartford  R.R.  for  bridge  over 
Thames  River  at  New  London.     Estimated  cost,  $2,500,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  F.  J.  H.  Kracke,  Comr.  of  Bridges, 
Municipal  Bldg.,  until  2  p.m.,  Dec.  9,  for  constructing  Union- 
port  bridge  over  Westchester  Creek. 

N.  C,  Bryson  City — See  item  under  "Streets  and  Roads." 

Ga.,  Savannah — Commissioners  of  Chatham  County  will 
build  four  steel  drawbridges  in  connection  with  road  from 
Savannah  to  Tybee  Island. 

Fla.,  Clearwater — Government  has  granted  E.  W.  Parker, 
Curry  Bldg.,  and  associates,  permission  to  build  two-mile 
bridge  from  Clearwater  to  Clearwater  Key. 

Miss.,  Holly  Springs — Bids  will  be  received  by  C.  H.  Wright, 
Clk.  Bd.  of  County  Supervs.,  until  Dec.  6,  for  four  bridges  on 
Red  Bank  Creek. 

Tenn.,  Carthage — Election  will  be  held  Dec.  30  in  Smith 
County  to  vote  on  $300,000  bonds  for  bridges  and  roads. 

Tenn.,  Clinton — Commissioners  of  Anderson  County  will 
rebuild  steel  bridge  across  Clinch  River  on  Clinton-Knoxville 
Pike. 

Ohio,  Lorain — (Official) — Bids  will  be  received  by  F.  L. 
Ellenberger,  Clk.  of  Bd.  of  County  Comrs.,  until  1  p.m.,  Dec. 
8,  for  constructing  cribbing  at  Erie  Ave.  bridge,  Black  River 
Township. 

Mich.,  Monroe — Election  will  soon  be  held  to  vote  on  $60,- 

000  bonds  for  bridges. 

Mich.,  Ypsilanti — City  contemplates  viaduct  over  tracks  of 
Michigan  Central  Railroad  at  Miles  St. 

111.,  Marion — (Official) — Bids  will  be  received  at  office  of 
County  Superintendent  of  Highways,  Marion,  until  1:30  p.m., 
Nov.  30,  for  bridge  in  West  Marion  Township,  Williamson 
County. 

Wis.,  Milwaukee — Plans  will  be  prepared  for  bridge  over 
Milwaukee  River  at  North  Ave.    Estimated  cost,  $240,000. 

Neb.,  Lincoln — Bids  will  soon  be  received  for  steel  or  con- 
crete bridge  across  South  Platte  River.  Estimated  cost,  $30,- 
000. 

S.  D.,  Yankton — Citizens  voted  $300,000  bonds  for  bridge 
across  Missouri  River  at  Yankton.    Noted  Oct.  21  and  Nov.  4. 

Ark.,  Texarkana — Commissioners  of  Miller  County  Bridge 
and  Highway  Improvement  District  No.  1  contemplate  bridge 
across  Red  River  and  60  miles  of  roads. 

Tex.,  Midland — Plans  being  considered  by  Midland  &  North- 
western Ry.  for  400-pile  trestle  in  connection  with  65  miles 
of  railway  from  Midland  to  Seminole. 

Ariz.,  Avondale — A  reinf orced-concrete  bridge  will  be  built 
across  the  Agua  Fria  River  at  Avondale.  Estimated  cost. 
$20,000. 

Que.,  Windsor  Mills — Town  Council  contemplates  construc- 
tion of  steel  bridge.  Estimated  cost,  $6,000.  D.  McCarthy, 
Mayor. 

B.  C,  Vancouver — Plans  being  considered  by  City  Council 
and  Vancouver  Sewage  Commission  for  constructing  Stanley 
Park  Causeway  and  trunk  sewer  across  coal  harbor.  Esti- 
mated cost,  $40,000.    F.  L.  Fellowes,  City  Engr. 

Bids  In  and  Contracts  Awarded 

Conn.,  Hartford — (Official) — Bids  were  received  Nov.  15  for 
reinf  orced-concrete  bridges  and  widening  of  causeway  in 
Haddam  Township  as  follows:  Donahue  Bros.,  Middletown, 
$6,217;  F.  D.  Miller,  Norwich,  $6,707;  A.  Brazos  &  Sons,  Middle- 
town,  $7,053. 

Conn.,  Hartford — -(Official) — Bids  were  received  Nov.  15  for 
concrete  bridge  on  Hartford-Saybrook  Turnpike,  Chester 
Township,  as  follows:  J.  G.  Holbrook,  Westbrook,  $6,165; 
A.  Brazos  &  Sons,  Middletown,  $6,439;  Charles  A.  Sibley,  New 
Haven,  $10,073. 

N.  J.,  Perth  Amboy — Contract  for  reinforcid-concrete  slab 
bridge  on  Brace  Ave.,  Perth  Amboy,  awarded  to  ABRAHAM 
JELIN,  New  Brunswick.    Noted  Sept.  23. 

N.  J„  Plainsboro — Contract  for  bridge  on  Trenton  Divi- 
sion of  Pennsylvania  R.R.  at  Plainsboro  awarded  to  STILL- 
MAN- DELEH  ANT  Y- FERRIS  CO.,  Jersey  City.    Noted  Nov.  18. 

La.,  New  Orleans — (Official) — Midland  Bridge  Co.,  Kansas 
City,  Mo.,  at  $7,350,  submitted  lowest  bid  for  viaduct  at  West 
End  Lake  Shore  Park.    Noted  Oct.  28. 

Tenn.,  Jefferson  City — Contract  for  steel  bridge  across  Hol- 
ston  River  awarded  to  VIRGINIA  BRIDGE  AND  IRON  CO., 
Roanoke,  Va. 

Bio.,  Joplin  (Official) — Contract  for  North  Main  St.  viaduct 
awarded  to  HORTON  CONSTRUCTION  CO.,  Kansas  City,  at 
$18,S90.    Noted  Nov.  11. 

Tex.,  Longview — BLODGETT  CONSTRUCTION  CO.,  Kansas 
City,  Mo.,  at  $20,000,  awarded  contract  for  steel  bridge  across 
Sabine  River. 

Okla.,  Oklahoma  —  Contract  for  eight  concrete  bridges 
awarded  to  A.  E.  ALWARD,  at  $6,101. 

Wash.,  Spokane — POOLE  &  BEAN,  Portland,  Ore.,  at'  $16,- 
000,  awarded  contract  for  steel  work  on  five  viaducts. 

Calif.,  Merced — Contract  for  reinf  orced-concrete  bridge 
across  Santa  Rita  Slough  awarded  to  ANGLE  &  BIBBER,  Dos 
Palos,  at  $4,725.    Noted  Oct.  21. 

Calif.,  Riverside — HUGH  G.  PURCELL,  at  $11,357,  awarded 
contract  for  bridge  and  trestle  over  Santa  Ana  River. 

Calif.,  Visalia — Contract  for  three  bridges  over  Cross  Creek 
awarded  to  PARLIER  CONSTRUCTION  CO.,  Tulare,  at  $8,255. 

N.  B.,  Moncton— DOMINION  BRIDGE  CO.,  Montreal,  Que., 
at  about  $125,000,  awarded  contract  for  superstructure  of 
bridge  over  Petitcodiac  River  at  Moncton. 
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, , ,  S.,  Cape  Breton— JONES,  GIROUARD  &  CO.,  LTD.,  Plaza 
BIdg.,  Rideau  St.,  Ottawa,  Ont.,  awarded  contract  by  Dominion 
Department  of  Railways  and  Canals  for  eight  bridges  on 
main  line  of  Inter-Colonial  Railway,  Sydney  Sub-division. 

WATER  WORKS 

Proposed  AVork 

N.  J.,  Atlantic  City — City  will  increase  and  improve  water 
s  u  p  p  i  y . 

S.  C,  Bamberg — See  item  under  "Sewers." 
fnrGw»t?ret^?ty  wU1  vote  in  December  on  $12,500  bonds 

LUL      Wd,Lcl      W  (J  I  KS. 

Fla.,  Ft.  Lauderdale — City  will  issue  $35,000  bonds  for 
water  works  extensions. 

Fla.,  Lakeland— (Official)—  Bids  will  be  received  by  J  R  B 
Boulware,  Secy.  Bd.  of  Bond  Trustees,  until  10  a.m.;  Dec  17 
for  additions  to  fire,  water  and  electric  systems.    (See  adv.)  ' 

si  A\an'\Ca?ld?n~El?ction  wU1  be  held  Dec.  6  to  vote  on 
515,000  bonds  for  water  system. 

m^1™  Citronelle— Bids  will  be  received  by  City  Clerk  until 
pu^pole.^No^^criT1"-    B°ndS  f°r  $15*°00  VOted  for  this 

Ala.,  Florence— Citizens  voted  bonds  for  $210,000  for  pur- 
chase and  improvement  of  property  of  Florence  Water  Co  and 
installation  of  filtration  plant.    Noted  Oct.  21  and  28. 

Ky.,  Williamsburg — Citizens  defeated  $25,000  bonds  for 
water  system.    Noted  Oct.  28.  "onus,  ior 

Ohio,  Bedford — See  item  under  "Sewers." 

«s  ^hI"'^Gle°dal<^— l0fficial)— At  recent  election  bonds  for 
5.8,500  for  water  system  were  defeated.    Noted  Sept.  23. 

Mich.,  Flint— Preliminary  plans  prepared  for  addition  of  a 
c^str$25  OoTmg  P         at  CUy'S  Wat6r  WOrks  Plant-  Estimated 

111.,  Champaign— Two  miles  of  14-in.  fire  main  will  be  laid 
m  business  district  of  Champaign  and  one  mile  of  10-in  fire 
"ana  WateTco™11  diStrict  of  Urbana  by  Champaign  &  Ur- 

t,-/11"  Kenosha— City  contemplates  installing  filtration  plant. 
Bids  will  soon  be  received  for  same. 

111.,  Wheaton — Bids  will  be  received  until  Dec.  2  by  Water 
Supply  Comr.  for  200,000-gal,  tank.    L.  J.  Ruddock,  Engr 

111.,  Wheaton— Citizens  voted  $35,000  bonds  for'  improving 
and  enlarging  water  system.    Noted  Oct.  21  and  28. 
dam°Wa~Pt*  Dodge— City  voted  $100,000  bonds  for  municipal 

N.  D.,  Fargo— City  plans  an  expenditure  of  about  $500,000 
for  improving  water  and  sewerage  systems  and  for  paving. 

Mo.,  St.  Louis — Board  of  Public  Service  is  formulating 
plans  to  construct  36-in.  c.i.  pump  main,  from  J3isseirf 
co°slt! SsooToo11"  Stati°n  to  Compton  Hill  reservoir.  Estimated 

andApumpi°nCgahs0tatfoSn7PlanS  beinS  Pr6Pared  f°r  Water  s^stem 
works*''  Golatl,waite — Citizens  voted  $31,000  bonds  for  water 

Tex.,  Houston — City  will  expend  $12,000  for  additions  and 
improvements  to  water  works.  ana 

t„v,CoI°"  £?,stle  Rock — City  contemplates  water  system  H.  G. 
j onnson,  OIk. 

l!4n^nna^„C!?mmerce~9itize.ns  wiU   hold   election   to   vote  of 
$40,000  bonds  for  construction  of  sewer  system. 

Okia.,  Henrietta — Citizens  will  vote  on  Nov.  30,  for  $100  000 
bonds  for  water  works  system.  *iuu,uuu 

Colo.,  Firestone — Citizens  will  hold  election  soon  to  vote 
bond  proposition  for  construction  of  water  works  system. 

Idaho,  Boise — Plans  of  Wickahoney  Land  and  Water  Co 
to  irrigate  30,000  acres  of  land,  have  been  approved  and  work 
will  start  at  once. 

TT<..fd.aho'  Minidoka— City  will  make  application  to  Public 
Utilities  Commission,  Boise,  for  certificate  of  convenience  for 
installation  of  municipal  water  system. 

Idaho,  St.  Anthony — City  Council  is  considering  installa- 
tion of  new  water  system.  4 


Wash.,  Seattle — Plans  will  soon  be  prepared  for  building 
a  water  system  in  vicinity  of  Issaquah. 

Wash.,  Seattle — See  item  under  "Miscellaneous." 

Wash.,  Seattle — Bids  will  soon  be  received  for  a  24-in 
J^nL  mairY  through  siphon  tunnel  at  Third  Ave.  About 
$15,000  has  been  appropriated  for  this  purpose. 

Wash.,  Tyler— Harry  E.  Elrod,  Engr.,  preparing  plans  for 
water  works  system.    Estimated  cost,  $250,000. 

tem°re"  FalIs  Clty — Bids  wil1  soon  be  received  for  water  sys- 

Ore.,  Milwaukee — Bid  will  soon  be  received  by  City  Coun- 
Cy    EngrStallati0n  °f  water  distributing  plant.    J.  W.  Morris, 

Ont.,  Brantford — City  Council  decided  to  repair  dam.  Esti- 

Out.,  Port  Dover — City  will  install  water  works  and  gravity 
system  combined  with  high  pressure  pumps.  James,  Loudon 
and  Hertzberg,  Consult.  Engr. 

Bids  In  and  Contracts  Awarded 

^oiMas*fe  Bpston—  (.Official)— Contract  for  building  Faneuil 
w  11^yTBroncLk  conduit  Brighton  District,  awarded  to  PETER 
W.  HILL,  97  Proctor  St.,  Boxbury,  at  $6,271. 

Mass.,  New  Bedford— DONALDSON  IRON  CO  Emaus 
caesnt?n'gat  $    '      '  awarded  contract  for  c.-i.  pipe  and  s™ec?ai 


tank'rIjected0,~f°ffiCial)~A11  bids  received  f°r  125,000-gal. 

T>un\-,Yi'  J?€yv„'Y"rk— R-  D.  WOOD  &  CO.,  400  Chestnut  St 
Philadelphia,   Penn.,   was   lowest   bidder   for  furnishing  c  -i' 

vaIJves!PeN1oateSda8ctV!1lVe  b°X  CaSUngS'  CaSt  steel 'castinfs  ^nd 

r^HffiSS5SSS£SS  C%.fllP^tts0bnurI1hantPeanWnardeEdstr 
mated  cost,  $50,000.  ^inauurgn,    fenn.  Esti- 

WORT?«  Manitowoc— Contract  awarded  to  PLATTE  IRON 
Jn2t^S';r,  !lyt0t>'-  OI?10'  for  installing  3,000,000-gal  pumning 
$8,!45      n   mumc'Pal    water   works    plant.     Estimated  cost! 

to  irFffiSSFBffl^g^  to  construct  dam  awarded 

GaWestonBay:'11-   P'Pe'   f°''   undere°ing  water  mainalross 

SEWERS 
Proposed  Work 

been'vot"edBUffal°_BOnClS  f°r  ?46'000  for  trunk  sewer  have 
r>v,„Mid"*  Baltimore — Bids  will  be  received  until  Dec  1  hv 
Bisatrict  No^^  ^n,  Sewage  Comn.,  for  lateral  sewers  ft 

line*'  Eltfmatercts-tP$6S,S00C0°ntemPlated  f°r  eaSt  trunk  sewer 
buifd  ^M^ff3  ™ting  on  bonds  to 
sew^ext^nsio^  bonds  for 

sew^syshm  yerS_CUiZenS  VOted  ?25'000  bonds  'op  improving 

Ohio,  Bedford— Bids   will  be  received  by  H    T  Hubbell 

Ifn^Lr^  s^Cers22anfd°Vaateer  °rLft}"  b°^' 

pianino?  ^7etl^2^^iAVo°tL  diSP°Sal 

Ohio,  Lakewood— City  plans  new  sewer  and  change  in 
present  sewer.    Estimated  cost,  $175,000.  cnange  in 

Ohio,  Mansfield— Bids  will  be  received  until  Dec  1  for 
sewage-disposal  plant.    W.  J.  Hazeltine,  City  Engr 

£hio,'  Jounsstown— Plans  prepared  for  concreting  basin 
of  Crab  Creek  from  East  Madison  Ave.  to  Oak  St  Work 
includes  concrete  trough  40-ft.  wide  and  12-ft.  deep  with  two 
hewers.     Estimated  cost,  $300,000. 

^  Wis.,  Madison — City  Council  will  be  requested  to  include 
East  Johnson  St..  from  the  Yahara  River  to  North  St  in 
storm  sewer  improvements  next  year.    Estimated  cost,  $80,'oOo! 

Iowa,  Emmetsburg— Bids  will  be  received  Dec  6  for 
sewers  m  following  streets:  Seventh  from  Superior  to  Call 
St.,  thence  on  Call  St.  to  Sixth  St.    T.  F.  Rutledge  City  Clk 

Iowa,  Lisbon— Contract  will  soon  be  awarded  for  sewer 
Notea^Oct    7SCWage  dlsposal  Plant-     Estimated  cost,  $30,000. 

91  i^a7hATT^  Poin*TrBids  will  be  received  about  Dec. 

21  by  J  Schofield,  Town  Clk.,  for  sewer  system  and  sewage- 
disposal  plant.  Estimated  cost,  $23,000.  M.  Tschirgi  &  Sons 
Cedar  Rapids,  Engr.  1 

Minn.,  Duluth—Sanitary  sewer  will  be  built  in  61st  Alley 
west  from  Polk  St.  to  Northern  Pacific  right  of  way   in  North- 
ern Pacific  right  of  way,  to  outlet  sewer  between'  Main  and 
Nicollet  St.    W.  H.  Borgen,  City  Clk. 

Minn.,  Glencoe— City  Council  will  lay  sewer  system  on 
Greeley  St.  from  Water  to  Washington  St.,  thence'  west  on 
sTaSpTt?r°Hat°z   Clk7         thence  south  on  Sibley  St.  to  Penn 

Minn.,  Lake  Crystal — Citizens   considering   installation  of 
sewers. 

Minn.,    St.    Cloud — Commercial    Club    contemplates  storm 
sewers.    Estimated  cost,  $S,800. 

Minn.,  St.  Paul — City  plans  to  build  sewers  on  Chatsworth 
St.  from  Otto  to  Race  St.,  and  on  Race  St.  from  Chatsworth  to 
Alaska  St.    Estimated  cost,  $8,122. 

Kan.,  Cherryvale — Bids  will  be  received  until  Dec  16  by 
M.  Hartel,  City  Clk.,  for  sewers  in  District  No.  2  Noted 
Oct.  21. 

Kan.,  Erie — Ordinance  passed  for  sewer  extensions  and 
connections  on  Main  and  Santa  Fe  St.  south  to  citv  limits 
B.  W.  Garvin,  Mayor. 

Neb.,  Loup  City — (Official) — Bond  issue  of  $6,500  for  sewer 
system  defeated  at  election  held  Nov.  11.    Noted  Oct.  21. 

Neb.,  Omaha — The  Kenwood  Fairfax,  Fontelle  Park  and 
Lincoln  Heights  Improvement  Clubs  plan  to  establish  a  sani- 
tory  sewer  district  from  43rd  and  Ohio  St.  to  36th  and 
Sprague  St. 

N.  D.,  Fargo — See  item  under  "Water-Works." 

Mont.,  Glendive — City  will  vote  on  $70,000  bonds  for  sewer 
improvements. 
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Mont.,  Manhattan — Citv  plans  to  install  sewer  system  at 
an  estimated  cost  of  $200,000. 

Okla.,  Shawnee — F.  D.  Brown,  City  Engr.,  preparing  plans 
for  about  20  blocks  of  6-  and  8-in.  vitrified  sewer  pipe. 

Okla.,  Tulsa — Bids  will  be  received  by  City  Auditor  until 
Nov  29  for  sanitary  sewer  system  in  Sewer  District  Nos.  102 
and  103.    T.  C.  Hughes,  City  Engr. 

Wash.,  Seattle — See  item  under  "Miscellaneous." 

Out..  Bertie — Township  Council  will  rebuild  sewage  system 
in  connection  with  Ft.  Erie  race  track. 

B.  C.s  Vancouver — See  item  under  "Bridges." 

Bids  In  and  Contracts  Awarded 

Mass,  Boston — Bids  were  received  Nov.  12  for  reconstruct- 
ing Maiden  River  siphon  between  Everett  and  Medford  as 
follows:  Bay  State  Dredging  Co.,  241  Atlantic  Ave.,  $29  110; 
G  M  Byrne,  166  Devonshire  St.,  $26,000;  C.  H.  Haskins,  W  est 
Medford",  $31,240. 

Mass.,  Boston — Bids  were  received  Nov.  15  for  sewer  in 
Canal  St.  as  follows:  W.  Barrett  &  Co.,  Roxbury,  $9973;  A. 
Baruffaldi,  Somerville,  $10,947;  J.  J.  Coughlin  &  Co.,  Boston, 
$14,372.    Noted  Nov.  11. 

Mass.,  Boston — (West  Roxbury) — (Official) — Contract  for 
sewerage  works  in  Woodman,  Custer,  Ballard,  Bardwell, 
Hathaway,  Center  and  Aldworth  St.  and  Dunster  Rd..  West 
Roxbury,  awarded  to  MATRINO  DE  MATTEO,  146  Dudley 
Ave.,  Roslindale.    Estimated  cost,  $15,399.    Noted  Nov.  11. 

N.  Y.,  Albany — Sewage  Disposal  and  Water  Co.  was  low 
Didder  at  $71,115  for  sewage  disposal  plant  at  Mohansic  State 
Hospital. 

IV.  Y.,  Lackawanna — Contract  for  South  Park  sewer  award- 
ed to  CALDWELL,  JOYCE,  STARK  CO.,  at  $4,300. 

N.  J.,  Camden — (Official) — Contract  for  sewers  in  Pulaski, 
Ninth,  29th  and  30th  St.,  Sherman  and  Arthur  Ave.  and  Park 
Blvd.,  awarded  to  KELLY  &  McFEELY  CO.,  432  Market  St., 
Camaen,  N.  J.    Noted  Nov.  11. 

Fla.,  St,  Clo-id — Contract  for  sanitary  sewer  system  award- 
ed to  WILBUR  A.  GINN,  Sanford,  Fla. 

Ohio,   Cleveland — Contract    for    excavating   and  installing 

drainage  system  and  appurtenances  for  southerly  sewage 
treatment  works  awarded  to  FRED  R.  JONES  CO.,  Chicago, 
111.    Estimated  cost,  $8,000. 

Ohio,  Fairport — City  Council  awarded  contract  for  sewer 
and  water  connections  in  High,  Seventh  and  East  St.  to 
CHARLES  HUKARI,  Ashtabula,  Ohio.    Estimated  cost,  $4,000. 

Ind.,  East  Chicago — SHEA  &  CO.,  253  Highland  St.,  East 
Chicago,  at  $13,595,  awarded  contract  for  main  sewer  m 
Washington  St.    Noted  Oct.  14. 

111.,  Rock  Island— Contract  for  sewer  system  andsewage 
disposal  plant  and  septic  tank  awarded  to  GEORGH,  W. 
WRIGHT.    Noted  Oct.  21. 

Iowa,  Burlington — George  Peterson  submitted  lowest  bid 
for  building  new  sewer  in  Mt.  Pleasant  St.    Noted  Nov.  4. 

Tex.,  Kaufman — Contract  for  sewer  system  awarded  to  E. 
L.  DALTON,  Dallas,  at  $19,977.    Noted  Oct.  14. 

Colo.,  Edgewater — Contract  for  sewer  system  awarded  to 
GIBBONS  CONSTRUCTION  CO.,  Denver,  Colo.  Estimated  cost, 
$29,500.    Noted  Oct.  21. 

Wash.,  Seattle — Contract  for  sewers  in  North  and  West 
48th  St.  awarded  to  D.  PARISI  CO.,  1506  Atlantic  St.  Seattle, 
at  $9,551.     Noted  Sept.  16. 

Calif.,  San  Diego— (Official)— Contract  for  completing 
Ocean  Beach  sewer  system  awarded  to  DORAN  &  ARM- 
STRONG, San  Diego,  Calif.    Noted  Oct.  28. 

Calif.,  Stockton— Contract  for  laying  sanitary  sewers  in 
Homestead  District  awarded  to  WILLIAM  E.  EDWARDS,  Oak- 
land, Calif. 

GARGBAGE 
Proposed  Work 

Penn.,  York — Bids  will  be  received  until  Dec.  3  for  col- 
lection and  disposal  of  garbage  for  a  period  of  five  years. 

Wis.,  Green  Bay — Common  Council  considering  the  instal- 
lation of  municipal  garbage-incinerator  plant.  Estimated 
cost,  $8,500.    A.  Brauns,  City  Engr. 

Tex.,  Kingsville — City  plans  to  build  an  incinerator  plant. 
Estimated  cost,  $20,000. 

STREETS  AND  ROADS 

Proposed  Work 

Conn..  Hartford— Public  Utilities  Commission  and  New 
York,  New  Haven  &  Hartford  R.R.  Co.  have  agreed  to  plans 
which  provide  for  building  of  steel  bridge  with  concrete 
abutments  and  a  clearance  of  14-ft.  over  Capitol  Ave.  exten- 
sion.   Estimated  cost,  $100,000. 

N  Y  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids' will  be  received  by  Marcus  M.  Marks,  Borough  Pres.. 
Room  2032,  Municipal  Bldg.,  until  2  p.m.  Dec  3  for  construct- 
ing concrete  sidewalks  on  west  side  of  Broadway  from  73d 
to  74th  St. 

N.  Y..  New  York— (Borough  of  Manhattan)  — (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  borough  Pres., 
Room  2032,  Municipal  Bldg.,  until  2  p.m  Nov.  30  f or  f u  msh- 
ing  and  delivering  seven  trailers  and  for  regulating  ana 
repaying  113th  St.  from  west  side  of  Broadway  to  a  point 
240  ft.  west  of  west  house  line. 

N  Y  New  York — (Borough  of  Richmond)  —  (Officials)  — 
Bids'will  be  received  by  Calvin  D.  Van  Name,  Borough  Pres., 


Borough  Hall,  St.  George,  New  Brighton,  until  noon,  Nov.  30, 
for  regulating  and  grading  Beechwood  Ave.  from  Crescent 
Ave.  to  Fifth  St. 

N.  Y.,  Tuckahoe — Bids  will  be  received  by  John  Matthews, 
Town  Supt.  of  Highways  of  Eastchester  at  office  of  Town 
Clerk,  Depot  Sq.,  Tuckahoe,  until  8  p.m.,  Dec.  6,  for  improving 
California  Rd.  between  Mill  Rd.  and  Highland  Ave.  and  be- 
tween Highland  Ave.  and  Union  Corners. 

N.  J.,  Brunswick — Plans  will  be  prepared  for  section  of 
George's  Rd.  to  Mercer  County  line. 

Penn.,  Media — Delaware  County  Commissioners  appro- 
priated $10,000  as  the  County's  share  of  macadamizing  Balti- 
more Pipe  from  Wawa  to  Chadd's  Ford.  Estimated  cost  of 
entire  road,  $100,000. 

Penn.,  Uniontown — (Official)  —  Bids  will  be  received  by 
Board  of  Supervisors  of  Jefferson  Township,  Fayette  County, 
until  noon,  Nov.  27,  for  improving  public  road  beginning  at 
Coal  Center  Ferry,  Newell  Village,  Jefferson  Township,  Fay- 
ette County,  and  extending  to  Redstone  Parsonage. 

Penn.,  Wyomissing — City  Council  contemplates  an  expendi- 
ture of  $30,000  for  street  improvements. 

W.  Va.,  Kingwood — Election  will  be  held  Dec.  7  in  Preston 
County  to  vote"  on  $500,000  bonds,  half  of  which  will  be  used 
for  roads  in  Portland  District  and  half  in  Kingwood  District. 

N.  C,  Danbury — (Official) — Citizens  defeated  $50,000  bonds 
for  roads.    Noted  Oct.  21. 

N.  C,  Eliv.abethtown — Bonds  for  $25,000  for  road  construc- 
tion voted  by  Bladen  County,  Bladenboro  Township. 

N.  C,  Greensboro — Election  will  be  held  Dec.  14  to  vote  on 
$50,000  bonds  for  street  improvements. 

N.  O.,  Halifax — City  will  issue  $60,000  bonds,  proceeds  to 
be  used  for  road  construction. 

N.  C,  King — (Official) — Citizens  defeated  bonds  for  road 
construction.    Noted  Oct.  28. 

N.  C,  Lenoir — Election  will  be  held  Jan.  4  in  Caldwell 
County  to  vote  on  $90,000  bonds,  $50,000  of  which  will  be  used 
for  road  construction  in  Lenoir  Township  and  $4  0,000  for  road 
construction  in  Lower  Creek  Township. 

Fla.,  De  Land — Citizens  defeated  $110,000  bonds  for  roads 
and  bridges  in  Volusia  County  Road  District.  New  election 
will  be  held.    Noted  Sept.  30. 

Ala.,  Birmingham — (Official) — Bids  will  be  received  by 
Board  of  Commissioners  until  3  p.m.,  Nov.  30.  for  concrete 
sidewalks  on  First  Ave.  from  32d  St.  to  41st  St.  Estimated 
cost,  $5,500.     J.  Kendrick,  City  Engr. 

Ala.,  Camden — Election  will  be  held  Dec.  6  to  vote  on 
$4,250  bonds  for  street  improvements. 

Ala.,  Grove  Hill — Commissioners  of  Clarke  County  plan  to 
build  road  between  Jackson  and  West  End  and  Jackson 
Highway. 

Ala.,  Tuscaloosa — Bonds  for  $4,000  will  be  issued  by  City 
Commissioners  for  improving  20th  St. 

Miss.,  Bilo^i — Board  of  Supervisors  of  Harrison  County 
contemplates  an  expenditure  of  about  $200,000  for  22  miles 
of  road  from  Biloxi  to  Pass  Christian. 

Miss.,  Cleveland — Bond  issue  of  $150,000  for  gravel  road 
construction  approved  by  Road  District  No.  1,  Bolivar  County. 

Tenn.,  Carthage — See  item  under  "Bridges." 

Tenn.,  Decatur — Meigs  County  Commissioners  rejected  all 
bids  for  purchase  of  $100,000  bonds  to  be  used  for  road  con- 
struction.   Noted  Sept.  16. 

Tenn.,  Huntsville — Commissioners  of  Scott  County  will  is- 
sue $300,000  bonds  for  road  improvements.  W.  H.  Potter, 
County  Judge. 

Ky.,  Georgetown — Election  will  be  held  in  Scott  County 
Jan.  15  to  vote  on  $100,000  bonds  for  roads.    Noted  Oct.  7. 

Ky.,  Liberty — Election  will  be  held  Dec.  11  to  vote  on 
$100,000  bonds  "for  road  construction. 

Ohio,  Columbus — Bids  will  be  received  by  Clinton  Cowen, 
State  Highway  Comr.,  until  2  p.m.,  Dec  3,  for  improving 
Section  E  of  Cincinnati-Chillicothe  Rd.  in  Hamilton  Count}. 

Ohio,  Columbus— Bids  will  be  receved  by  Clntiion  Cowen, 
State  Highway  Comr.,  until  2  p.m.,  Dec.  3  for  improving  Sec- 
tion F  of  Cincinnati-West  Union  Rd.  in  Hamilton  County. 

Ohio,  Columbus— Bids  will  be  received  by  Clinton  Cowen. 
State  Highway  Comr.,  until  2  p.m.,  Dec.  3,  for  improving  Sec- 
tion G,  Cincinnati-West  Union  Rd.  in  Hamilton  County. 

Ohio.  Columbus— Bids  will  be  received  by  C'inton  Cowen 
State  Highway  Comr.,  until  2  p.m.,  Dec.  3  for  impi  o\  ing 
Section  H  of  Cincinnati-Louisville  Rd.  in  Hamilton  County. 

Ohio.  Springfield—  (Official)—  Bids  will  be  received  by  W. 
J  Barrett  Citv  Audi-.,  until  noon,  Dec.  13,  for  purchase  of 
$7,000  bonds  for  improving  East  Hight  St. 

Ohio,  Toledo— Bids  will  be  received  until  Nov.  30  by  County 
Commissioners  for  %  mile  of  water-bound  macadam  road. 

Ohio  Youngstown—  (Official)—  Bids  will  be  received  by  H. 
C  Fox  Clk  Dir  of  Pub.  Ser.,  until  noon,  Nov.  30,  for  paving 
Lincoln  Park  Drive  between  Shehy  and  Rigby  St. 

Ind..  Anderson— Bids  will  be  received  until  10  a.m.,  Dec.  10, 
by  C0mifds^one"s  of  Madison  County,  for  12  gravel  roads  and 
nine  concrete  roads. 

Mich..  Charlotte— Following  streets  will  be  paved  by  order 
of  Citv  Council:  Cochran  St.  to  Grand  Trunk  passenger  sta- 
tion with  brick;  Washington  Ave  from  Lawi  ei  ce  A\ re  to 
Seminary  St.  with  cement  pavement;  McClure  St.  to  Michigan 
Central  and  Grand  Trunk  with  brick. 
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Wis.,  Kenosha  —  Kenosha  County  contemplates  an  ex- 
penditure of  $65,805  for  highway  improvements  in  1916. 

Wis.,  Rhinelander — County  Commissioners  plan  to  issue 
$200,000  bonds.'  Proceeds  will  be  used  for  improving-  roads  in 
Oneida  County. 

Wis.,  Washburn — City  plans  to  pave  Main  St. 

Iowa,  Atlantic — Atlantic  Commercial  Club  is  promoting  the 
construction  of  a  road  from  Atlantic  to  city  limits.  Esti- 
mated cost,  $12,000.  J.  B.  Jones  and  J.  D.  Goff,  Members  of 
Com. 

Iowa,  Missouri  Valley — Citizens  plan  to  pave  portion  of 
Third,  Fourth.  Fifth,  Sixth,  Seventh,  Eighth,  Ninth  and 
Ontario  St.,  also  several  alleys. 

Minn.,  St.  Paul — City  Council  plans  an  expenditure  of 
$13,333  for  paving  Grove  St.  with  creosote  blocks. 

N.  D.,  Fargo — See  item  under  "Water  Works." 

1M»-  Fayette — A  road  from  Fayette  to  Glasgow  along 
Old  Trails  Route,  about  12  miles,  will  be  constructed  by 
Howard  County. 

Mo.,  Lebanon — Commissioners  of  Laclede  County  plan  to 
hold  election  to  vote  on  $250,000  bonds,  $200,000  of  which  will 
be  used  for  road  construction. 

Ark.,  Lake  Village — County  contemplates  40  miles  of  ma- 
cadam or  concrete  road. 

Ark.,  Texarkaua — See  item   under  "Bridges." 

Tex.,  Crystal  City— Bonds  for  $40,000  voted  by  citizens  for 
road  improvements. 

nn„T,ex,'-,CiiJmar— flection  will  be  held  Dec.  11  to  vote  on  $75,- 
000  bonds  for  roads  m  Upshur  County,  Justice  Precinct  No.  7. 

Tex.,  Jacksonville — (Official)— Citizens  defeated  $150,000 
bonds  for  improving  roads  in  Road  District  No.  1  Noted 
Nov.  4. 

Okla.,  Colliiisville— Citizens  voted  $30,000  bonds  for  road 
construction.    Noted  Nov.  11. 

Okla.,  Verdigris—  (Official) — Citizens  voted  $50,000  bonds 
for  road  construction.    Noted  Nov.  11. 

*  ™Jf0Jado  Snrin&s— County  Commissioners  appropri- 

ated $125,000  for  road  and  bridge  work  in  1916. 

Idaho.  Idaho  Falls — City  Council  plans  to  pave  several 
streets.    Estimated  cost,  $15,000. 

™^a*?S  nnnr£meT_Ciitiz?ns,.  of  Appleton  Highway  District 
voted  $25,000  bonds  for  highway  construction. 

Wash.,  Seattle — See  item  under  "Miscellaneous." 

Ore.,  Portland— City  Council  plans  to  pave  East  Stark  St. 
from  East  Water  to  East  First  St. 


Centre 

Calif.,  Los  Angeles — City  Council  plans  to  pave  64th  Ave. 
from  city  limits  to  Meridian  St. 

Calif.,  Mill  Valley — Board  of  Trustees  contemplate  an 
expenditure  of  $10,000  annually  for  improving  streets  for  a 


period  of  five  years. 


Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Dorchester) — Bids  were  received  Nov  16 
tor  asphalt  or  bitulithic  pavement  in  (A)  Mendon  Park  from 
Upland  Ave.  to  Bourneside  St.;  (B)  Harwood  St.  from  Willi- 
wood  to  Lucerne  St.  as  follows:  (A)  D.  M.  Biggs  &  Co 
Dorchester,  asphalt.  $5,483,  Central  Construction  Co,  Boston! 
asphalt  $5,528,  J  Doherty,  Roxbury,  asphalt,  $5,566,  bitulithic, 
%A ,  l<  1?}t^-  Doherty,  Roxbury,  asphalt,  $6,221,  bitulithic,  $6,- 
242;  D.  M.  Biggs  &  Co.,  Dorchester,  asphalt,  $6,302;  M  De  Mat- 
Nov   f\osllndale'    asphalt,    $6,334,    bitulithic,    $6,355.  Noted 

Mass.,  Boston — (Dorchester) — Bids  were  received  Nov  16 
tor  asphalt  or  bitulithic  pavement  in  Fernboro  St  from 
Lawrence  Ave  to  Intervale  St.  as  follows:  J.  Dohertv,  Rox- 
bury, asphalt,  $4,301,  bitulithic,  $4,315;  M.  De  Matteo,  Roslin- 
dale.  asphalt,  $4,418,  bitulithic,  $4,433;  John  Kelly  Co,  Rox- 
bury, asphalt,  $4,334,  bitulithic  $4,519.    Noted  Nov.  11. 

Mass.,  Boston— (Grafton,  Upton)  —  Contracts  for  asphalt 
and  macadam  roa<:1  m  Grafton  and  Upton  awarded  to  PERINI 
CONSTRUCTION  CO.,  Ashland,  at  $48,104.    Noted  Oct  28 

Mass.,  Boston— (West  Roxbury) — Bids  were  received  Nov 
lb  for  asphalt  or  bitulithic  pavement  in  Kittredge  St.  from 
Corbe  1  to  Beach  St.  as  follows:  C.  J.  Jacobs  &  Co.,  Roxbury 
asPhalt,  $4,747,  bitulithic,  $4,715;  M.  De  Matteo,  asphalt,  $4,753 

ffin^^jlg86 R°XbUry>  aSPhaU'   $4'8"'  ^ 

N.  V.,  Albany — (Official) — Contracts  awarded  for  construct- 
ing roads  by  State  Aid  as  follows:     Road  No.  1317,  Auburn- 
Weedsport   Cayuga  County,   8   miles:     BRATER  BROS  Au- 
burn    $123,709;    Road    No.    5,596,    Mayville    Village,    Erie  St 
Chautauqua  County,   0.79  mile:     EDWARD  T    BECK  CO 
Wareen,  Penn.,  $25^8000;  Road  No.  1,110,  Lerov-Brockport  Rd" 
iJart  2,  (j-enesee,  County,  0.40  miles-  ATLANTA  rnNSTRTif1 
"ON  CO    Atlanta,  $13,010;  Road  No.  \ L253    cLumon^  SepaSl 

Xln'  Ifr ^IS°nT>C°xn&'  6r?5  miles:  HENRY  BURGARD,  Buf- 
falo, $45  249;  Road  No.  512,  Akin- Johnstown,  Part  1  Mont- 
gomery County,  4.59  miles:  ROUTLET  &  SUMMERS',  Hunt- 
ington, Quebec,  $29,528;  Road  No.  5,558,  Oneida-Verona,  Oneida 
£«U,?ty<r  4-6!c?llleTsTl.J-  G.  HAYES  CO.,  INC.,  Rome,  $36,625; 
Road  No.  5,597  Utica-Poland,  Part  3,  Oneida  County,  5  34 
Bolfd  :TVnRW»HT  ?■  SUMMERS,  Huntington,  Quebec,  $51,5921 
Road  No.  1  338  Scotia-Saratoga  County  Line  Part  1,  Schenec- 
No/  1^ounty-    4-22  miles.     Award  held.     Noted  Oct.   28  and 


•j  Y"  B"ff!'l° — Contracts  for  paving  various  streets 
awarded  as  follows:  Abbott  Rd.  and  Frontenac  and  Lynd- 
hurst  Aye.  to  GERMAN  ROCK  ASPHALT  AND  CEMENT  CO 

•   ».   Morgan   Bldg.,   Buffalo,   at   $15,710,    $10,990    and    $6  315 
mr??xTC^X.ely:  Hiding    St.    to    CONSTANT  INE  CONSTRUC- 

on°N  tC?i;#  i6'269;  Hubbell  Ave.,  to  ERIE  CONTRACTING 
CO.,  at  $6,385;  Sprenger  St.,  to  SPIRE  &  PRIOR,  at  $22,490. 

wow/  Y- York— (Borough   of  Queens)— (Official)— Bids 
w.ele  received  Nov.  18  for  furnishing  and  delivering  to  Bureau 
of  Highways  3,000  cu.yd.  of  broken  stone  and  screenings  of 
trap  rock  from  New  York  Trap  Rock  Co.,  at  $2.18  per  cu.yd 
Nov  ^averstraw  Crushed  Stone  Co.,  at  $2.25  per  cu.yd.  Noted 

.J""  .Stone    Harbor— FRANKLIN    ENGINEERING  CO 

Philadelphia,  Penn.,  at  $30,086,  awarded  contract  for  board- 
walk at  Stone  Harbor. 

n.nPt'""-'  Connellsville— J.  I.  DICK,  Scottsdale,  at  about  $15,1 
Apple^St         contract  for  paving  Washington  Ave.  and  East 

Penn.,  Greensburg — (Official) — Contracts  for  road  construc- 
U^o?^;\r'^d  as  follows:  Harrison  City  Export  Rd.  to  JOHN 
HERRMANN,  Latrobe,  at  $106,146,  and  Hecla-Hurst  School 
House  Rd.  to  F.  T.  BYERS,  Mt.  Pleasant,  at  $23,841.  Noted 

■Nov.  4. 

adebr^W^1,!ninf?,ton~ (Official)—  Contract  for  improving  Phil- 
^rfhaflto^^VtodN^.  11°.  ALFRED    H-  MCDOWELL, 

ed  pAntr^w""  (it*—  Commissioners  of  Swain  County  award- 
rONTRAPTTVP  r^dSoa,Kl  bridges  to  WRIGHT  JOHNSTONE 
fm  thfi  £?JJlG  COT  £rZson  City-  About  $110,000  available 
toi  this  purpose.    A=  S.  Patterson,  Chn.  of  Comrs. 

ed  L&n^ew^~ Commissioners  of  Craven  County  award- 
m  r  „  mJ ;  ,  15*mies^Troatl  on  P'  incipal  highways  leading 
out  of  Newbern  to  McGUIRE  CONSTRUCTION  CO.,  Norfolk 
Srfc5ii,i  th<?t,BiRRETT  MFG.  CO.,  Philadelphia,  Penn  for 
sui  facing  with  Tarvia  B  stone  chip  filler  4%  miles  of  road. 

Ho™^YV^T,e£tead^9?ntract  for  Ingraham  Highway  from 
Homestead  to  Cane  Sable  awarded  to  J.  B.  McCRARY  CO.,  At- 
lanta,  Vj-a.,  at  $93,000. 

nrenaHn-^r^-f13-  Flckle'  at  $9,535,  awarded  contract  for 
STRTTCTTOW m  {°lr7°jLp:ivemen\  and  FREEDLING  CON- 
blKUCTION  CO.,  at  $7,877,  for  applying  oil. 

T  ^m^T^V1™00?},1'3-0}  f9f  68  miles  of  roa<J  awarded  to 
J.  B.  McCRARY  CO.,  Atlanta,  Ga.,  at  $143,022.    Noted  Oct.  28. 

tn  tw  BT'?Mi3,1Swnr'Coritract  for  six  miles  of  roads  awarded 
to  l.  J.  JUMP,  Williamstown. 

to  whv«r  ^v0^\"T!T?l^7F1?TUI^y  Commissioners  awarded  contract 
to  WESLEY  TAULMAN,  Hazelwood,  at  $10,212,  for  improving 
Symmestown  Rd.  from  Conrey  Rd.  west  to  Lebanon  Pike. 

Ohio,  Euclid— All  bids  received  Nov.  8  by  H.  S.  Dunlop 
Noted  Oct  i'4  '         improving  Chardon  Rd.  rejected 

Ohio.  Shawnee — Contract  for  completing  paved  road  be- 
tween New  Straitville  and  Shawnee  awarded  to  P.  J  CON- 
NELL,  Cambridge  City,  Ind.,  at  $38,000. 

ts„  '."J1-'  f  In«,|«u»i'««i»— (Official)—  Lowest  bids  received  by 
Boaid  of  Public  Works  for  paving  South  Capitol  Ave.  from 
Merrill  to  McCarthy  St  were  from  County  Construction  Co., 
Indianapolis,  at  $6,550,  for  asphalt,  and  A.  D.  Bowen,  Indian- 
apolis, at  $6,800,  for  brick.    Noted  Oct.  28.  '  Ln<il'in 

ed  S%HNlaARffiB:Catn^10ofGr  improvin^  36th  St-  award- 

a  ,Jn''"  J?evr  fl,,any — (Official) — Contract  for  road  in  New 
Albany  Township  awarded  to  GAMES  &  JONES,  Louisville, 
ivy.,  at  $9,264. 

Mich.,   Pontine — Bids   were    received    for   completing  c 
crete  road  between  Kimble's  Corners  and  Birmingham  on  Lc 
troit  Rd.  from  J  H.  Baker  &  Sons,  Port  Huron,  at  $62,5S8,  and 
R.  D.  Baker  &  Co.,  Detroit,  at  $62,090. 

Mich.,  St.  Joseph — County  Commissioners  awarded  con- 
tracts for  road  work  as  follows:  Pipestone  Rd  Section  1 
Niles  Township,  15,092  lin.ft.;  R.  C.  ATKINSON,  Niles  Mich' 
$18,280  stone;  Pipestone  Rd.,  Sections  H  and  G.  Berrien  Town- 
ship, 61,030  lin.ft.,  CHARLES  THOMAS.  St.  Joseph  $73  560- 
Three  Oaks-Sawyer,  Section  C,  Chikaming  Township  13  514 
lin.ft.,  C.  W.  BOYES,  Grand  Rapids,  $16,999-  Galien-Stevens- 
ville,  Section  F,  Galien  Township,  15,126  lin  ft  D  L  VAR1NG 
Three  Oaks,  $18,175  for  stone;  Lake  Shore  Rd.,  Section  D  Lake 
and  Weesaw  Townships,  26,007  lin.ft  FRA.NK  C  TEACH 
Crown  Point,  Ind.,  $33,500;  Lake  Shore  Rd.,  Section  F  *New 
Buffalo  Township,  12,770  lin.ft.,  B.  W.  BOYES,  Grand  Rapids 
$17,495;  Watervliet  South  Haven  Rd.,  Section  1  Watervliet 
Township,  10.441  lin.ft.,  Paw  River,  Section  C  and  Territorial 
Rd.,  Section  F,  37,845  lin.ft.,  W.  W.  McCRACKEN,  St  Joseph 
$53,260;  Niles  Rd.,  Sections  F,  E  and  D,  50,391  lin.ft  FRED 
CUNNINGHAM,  Martinsville,  Ind.,  $S2,725.  Noted  Oct  7  and 
Nov.  4. 

Minn..  Wayzata — Contract  for  grading  road  through  Wav- 
zata  awarded  to  McCULLOUGH  &  CHENEY,  at  $10,75S.  Noted 
Nov.  18. 

Kan.,  Hutchinson — Contract  for  paving  Poplar  St.  between 
^v.eATA  and  Sherman  St.  with  brick  awarded  to  STAMEY  & 
MACKEY,  at  $1.73  per  sq.yd. 

Kan.,  Wichita — Contract  for  eight  miles  of  sand  clav  road 
awarded  to  L.  J.  GILLETTE,  at  $5,660.    Noted  Sept.  9. 

Neb.,  Lincoln— ABEL  &  ROBERTS,  at  $12,303.  awarded  con- 
tract for  paving  several  streets  in  District  No.  312. 

Mo.,  Kansas  City — Contract  for  paving  one  mile  of  road 
awarded  to  NATIONAL  PAVING  CO.,  Kansas  City,  at  $14,715. 

Mo.,  Monett — Contract  for  oiled  macadam  paving  on  Fricco 
Ave.  awarded  to  M.  E.  GILLOZ,  70S  Euclid  Ave.,  Monett,  at 
$6,000. 
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Mo.,  Springfield — Contract  for  paving  Boonville  St.  between 
Division  and  Pine  St.  and  for  two  ft.  on  either  side  of  rails  pf 
Springfield  Traction  Co.  awarded  to  PLUMMER-ADAMS  CO., 
it  about  $13,500. 

Tex.,  Floresville — Contract  for  constructing  roads  in  Pre- 
cinct No.  4  awarded  to  BEXAR  CONSTRUCTION  CO.,  at 
$30,000. 

Tex.,  Jourdantown — Contract  for  road  construction  in  At- 
ascosa Countv  awarded  to  A.  N.  DAWSON,  San  Antonio,  at 
about  $100,000. 

Tex.,  Longview — OWENS  CONSTRUCTION  CO.,  Vicksburg, 
Miss.,  awarded  contract  by  Commissioners  of  Gregg  County 
for  35  miles  of  road. 

Tex.,  Steplienville — Contract  'or  improving  a  number  of 
roads  awarded  to  A.  N.  DAWSuN,  San  Antonio.  Bonds  for 
$120,000  voted  for  this  purpose. 

Okla.,  Muskogee — Contrac^  for  constructing  gravel  roads 
awarded  to  WILLIAM  HEWETT.  About  $4,000  available  for 
this  purpose. 

Ariz.,  Yuma — Contract  for  paving  approximately  17  miles 
of  highway  with  warrenite  awarded  to  O.  &  C.  CONSTRUC- 
TION CO.,  Fullerton,  at  about  $150,000. 

Wash.,  Seattle — ROWAN  &  ANDERSON,  Transportation 
Bldg.,  at  $11,676,  awarded  contract  for  walks  on  Ferdinand  St. 

Calif.,  Lindsav — Contract  for  paving  Hermosa  St.  awarded 
to  WORSWICK  PAVING  CO.,  Fresno.    Noted  Sept.  23. 

Calif.,  L,os  Angeles — Contract  for  improving  Western  Ave. 
from  Temple  St.  to  Fountain  Ave.  awarded  to  GEORGE  R. 
CURTIS,  at  $49,366. 

Que..  Montreal— SICILY  ASPHALTIC  PAVING  CO.,  LTD., 
60  St.  Viateur  St.,  E.,  Montreal,  awarded  contract  for  paving 
St.  Andre,  Panet  and  St.  Lawrence  St. 

Ont.,  Brockville — City  will  lay  tarvia  pavement  on  a  num- 
ber of  streets  by  day  labor.  Estimated  cost,  $14,000.  G.  H. 
Bryson,  Engr.    Noted  Sept.  30. 

Ont.,  Toronto — Contract  for  asphalt  paving  on  Condor  and 
Empress  St.  awarded  to  R.  C.  HARRIS,  Works  Comr.,  at 
$4,143. 

Ont.,  Toronto— GRANT  CONTRACTING  CO.,  at  $15,795, 
awarded  contract  for  brick  block  pavement  on  Coxwell  Ave., 
and  to  COMMISSIONER  OF  PUBLIC  WORKS,  at  $22,048,  for 
sheet  asphalt  on  portions  of  Bleecker  St.,  Elmwood  and 
Spring  Grove  Ave.,  also  a  portion  of  Coxwell  Ave. 

INDUSTRIAL,  WORKS 
Proposed  Work 

Mass.,  Lowell — Wamesit  Power  Co.  will  build  four-story, 

75x85-ft.  factory  on  Crosby  St.    Estimated  cost,  $27,000. 

Mass.,  Springfield — Springfield  Street  Railway  has  had 
plans  prepared  for  carhouse  and  shops  on  Hooker  St.  Esti- 
mated cost,  $175,000. 

Conn.,  Killingly — Plans  being  prepared  for  two-story,  152x 
172-ft.  building  for  Killingly  Manufacturing  Co. 

Conn.,  New  Haven — Plans  being  prepared  by  Frank  Elwood 
Brown,  Arch.,  for  three-story,  50xl35-ft.  plant  for  New  Haven 
Dairy  Co. 

N.  Y.,  Farmingdale — (Official) — Bids  will  be  received  until 
2  p.m.,  Dec.  3,  by  William  Wirth  Mills,  Secy.,  Bd.  of  Trustees, 
at  New  York  office  of  Dept.  of  Agriculture,  Room  1224,  Wool- 
worth  Bldg.,  for  construction  work,  etc.,  of  garage  at  New 
York  State  School  of  Agriculture.     (See  adv.) 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)- — 
Plans  being  prepared  by  Mulliken  &  Moelier,  103  Park  Ave., 
Arch.,  for  six-story  91.5xl00-ft.  garage  and  service  station 
at  67th  St.  near  West  End  Ave.  for  Hudson  Motor  Garage  of 
N.  Y.,  Inc.,  1842  Broadway. 

N.  J.,  Camden — Plans  being  prepared  by  Ballinger  &  Per- 
rott,  Arch.,  Philadelphia,  Penn.,  for  six-story,  91x274-ft.  and 
four-story,  76x233-ft.  additions  to  plant  of  Victor  Talking 
Machine  Co.,  Front  and  Market  St.,  Camden. 

N.  J.,  Jersey  City — Henry  Byrne  plans  to  build  factory  on 
Mercer  St.  between  Fremont  and  Factory  St.  Estimated  cost, 
$13,000. 

N.  J.,  Jersey  City — Great  Atlantic  &  Pacific  Tea  Co.  con- 
templates building  factory  on  Warren  St.  Estimated  cost, 
$110,000. 

N.  J.,  Newark — American  Gas  Accumulation  Co.,  Philadel- 
phia, Penn.,  will  build  four  buildings  at  South  Newark.  Esti- 
mated cost,  $300,000. 

N.  J.,  Perth  Ambov — Nelson  &  Landsberg  will  build  plant. 
Estimated  cost,  $20,000. 

Penn.,  Harrisburg — Plans  being  prepared  by  C.  Harry  Kain, 
Arch.,  Harrisburg,  for  five-story  cigar  factory  on  State  St. 
for  T.  J.  Dunn  &  Co.,  New  York,  N.  Y.    Estimated  cost,  $40,000. 

Penn.,  Kane — Aluminum  Co.  of  America,  Pittsburgh,  Penn., 
has  taken  over  French  aluminum  plant  at  Kane  and  will 
improve  same. 

Penn.,  Philadelphia — Supplee  Alderney  Dairies  Co.  will 
build  three-story,  lOOxlOO-ft.  ice  cream  factory  at  3333  Lud- 
low St.    Charles  H.  Casper,  Arch. 

Va.,  Radford — John  H.  Heald  &  Co.,  Lynchburg,  Va.,  pur- 
chased site  at  Radford  and  will  build  extract  plant.  Esti- 
mated cost,  $150,000. 

Ara„  Richmond — Plans  prepared  by  David  L.  Davis  Co., 
Chicago,  111.,  for  five-story  cold  storage  plant  for  Richmond 
Cold  Storage  Co.     Estimated  cost,  $150,000. 

W.  Va.,  Weirton — Phillips  Sheet  and  Tinplate  Co.  will  build 
addition  to  strip  steel  plant  at  Weirton.  Estimated  cost, 
$1,000,000.     B.  M.  Weir,  Vice-Pres. 

N.  C,  Charlotte — Plans  prepared  for  125x520-ft.  factory 
for  Climax  Spinning  Co.,  Belmont.     Estimated  cost,  $125,000. 

Ala.,  Mobile — Benjamin  J.  Glazier  Realty  and  Engineering 
Co.,  Chicago,  111.,  contemplates  building  a  ship  building  and 
repair  plant  on  Blakeley  Island.     Estimated  cost,  $5,000,000. 


Tenn.,  Chattanooga — Ford  Motor  Co.  will  build  reinforced- 

concrete  garage.     Estimated  cost,  $20,000. 

Tenn.,  Kinsport — New  York  capitalists  through  John  C. 
Herden,  Engr.,  have  selected  site  in  Kingsport  and  will  build 
dye  plant. 

Ky.,  Augusta — Bids  are  being  received  for  172x280-ft.  ware- 
house for  Burley  Tobacco  Society. 

Ohio,  Carthage — (Cincinnati  post  office) — -Hess  Springs 
and  Axle  Co.  will  build  200x200-ft.  addition  to  plant  on  66th 
St.    Estimated  cost,  $60,000. 

Ohio,  Cleveland — Plans  prepared  by  G.  B.  Bohn,  Arch.,  1628 
Williamson  Bldg.,  for  three-story,  75xl20-ft.  addition  to  plant 
of  Federal  Knitting  Mills  Co.  at  Detroit  and  West  28th  St. 
Estimated  cost,  $40,000. 

Ohio,  Cleveland — Plans  prepared  by  W.  C.  Ferguson  Co., 
1900  Euclid  Ave.,  Cleveland,  for  two-story,  50x200-ft.  fac- 
tory at  East  131st  St.  for  Great  Lakes  Refining  Co. 

Ohio,  Cleveland — J.  McGrath  will  build  factory  at  7802 
Finney  Ave.     Estimated  cost,  $15,000. 

Ohio,  Cleveland — Overland  Automobile  Co.  will  build  gar- 
age and  service  building  at  East  66th  St.  and  Euclid  Ave. 
Estimated   cost,  $75,000. 

Ohio,  ClevMnd — Sheets  Bros.  Elevator  Co.,  6529  Broad- 
way, will  buiid  50x200-ft.  grain  warehouse  at  East  131st  St. 
and  Erie  R.R. 

Ohio,  Cleveland — Preliminary  plans  being  prepared  oy 
Mills,  Rhines,  Bellman  &  Nordhoff,  Arch.,  Ohio  Bldg.,  Toledo, 
for  three-story  service  station  and  garage  for  Willys-Over- 
land Co.    Estimated  cost,  $50,000. 

Ohio,  Dover — Dover  By-Products  Coke  Co.  will  build  coke 
plant  in  yards  of  Penn  Iron  and  Coal  Co. 

Ohio,  Lima — East  Iron  and  Machine  Co.  purchased  site  at 
Lima  and  will  build  factory. 

Ohio,  New  Philadelphia — Contract  will  be  awarded  about 
Dec.  1  for  plant  for  New  Philadelphia  Paving  Block  Co.  Esti- 
mated cost,  $130,000.  American  Clay  Machinery  Co.,  Bucyrus, 
Ohio,  Arch. 

Ohio,  Youngstown — Carnegie  Steel  Co.  will  build  three 
additional  open-hearth  furnaces  at  Ohio  Works.  Estimated 
cost,  $800,000. 

Ind-,  Gary — According  to  press  reports,  the  Indiana  Steel 
Co.  will  build  additions  to  local  plant.     Estimated  cost,  $7,- 

500,000. 

Mich.,  Bay  City — Kelton  Aurand  Manufacturing  Co.  plans 
to  build  56x240-ft.  plant  at  Bay  City. 

111.,  Chicago — American  Printing  Ink  Co.  will  build  two- 
story  addition  to  plant  at  401  North  Claremont  St.  Estimated 
cost,  $15,000.    S.  S.  Joy,  Arch. 

111,.  Chicago- — -Excelsior  Steel  Furnace  Co.  will  build  plants 
in  Goose  island  Section.    Estimated  cost,  $200,000. 

111.,  Chicago — General  Chemical  Co.  will  build  one-story 
factory  at  123rd  St.  and  Carondelet  Ave.  Estimated  cost, 
$15,000.    W.  G.  Uffende,  Arch. 

111.,  Chicago — Robert  Glendinning  will  build  one-story 
warehouse  at  2204  West  49th  St.  Estimated  cost,  $20,000. 
J.  L.  Carey,  Arch. 

111.,  Chicago — Gustav  Kurger  will  build  one-story  garage 
at  6321  Broadway.  Estimated  cost,  $17,500.  G.  T.  Dippell, 
Arch. 

111.,  Chieago — Morris  &  Co.  will  build  two-story  distilla- 
tion plant  at  4319  South  Ashland  Ave.  Estimated  cost,  $32,- 
000.    F.  A.  Fielder,  Arch. 

111.,  Chicago — Rinzie  Co.  will  build  garage  at  554  Diversey 
Blvd.    Estimated  cost,  $35,000.    J.  Alschlager  &  Son,  Arch. 

111.,  Chicago — C.  L.  Searle,  215  West  Ohio  St.,  will  build 
six-story  chemical  factory.  Estimated  cost,  $80,000.  C.  Hen- 
gela,  Arch. 

III.,  Chicago — Sure  Pure  Ice  Cream  Co.,  1800  Cornelia  Ave., 
will  build  one-story  addition  to  factory.  Estimated  cost, 
$15,000.    J.  J.  Kocher,  Arclv 

111.,  Lemont — Aluminum  Products  Co.  will  build  54x70-ft. 
steel  factory.    Estimated  cost,  $15,000. 

Wis.,  Manitowoc — (Official) — Bids  will  be  received  about 
Dec.  15  for  the  general  contract  for  five-story,  55x300-ft. 
factory  for  Aluminum  Goods  Manufacturing  Co.  Noted 
Nov.  11. 

Wis.,  Milwaukee — Advance  Engineering  Co.  will  build  one- 
story,  150xl65-ft.  machine  shop  on  13th  St.  Estimated  cost, 
$25,000.    Herbst  &  Hufschmidt,  Arch. 

Wis.,  Milwaukee — Milwaukee  Auto  Engine  and  Supply  Co. 
will  build  two-story,  125xl32-ft.  factory  on  29th  St.  Herbst 
&  Hufschmidt,  Milwaukee,  Arch. 

Iowa,  Sioux  City — Plans  being  prepared  for  five-story  brick 
warehouse  for  William  Tackaberry  Co.,  205  Pearl  St.  Esti- 
mated cost,  $150,000.  Beuttler  &  Arnold,  Security  Bank  Bldg., 
Arch. 

Ark.,  Argenta — McLean  Hardwood  Lumber  Co.,  Memphis, 
Tenn.,  will  build  reinf orced-concrete  plant.     Estimated  cost, 

$80,000. 

Ark.,  Little  Rock — It  is  reported  that  the  Arkadelphia  Mill- 
ing Co.  will  build  a  flour  mill.    Estimated  cost,  $250,000. 

Tex.,  Corpus  Christi — Corpus  Christi  Cold  Storage  Co.  con- 
templates building  a  plant.    Estimated  cost,  $50,000. 

Tex.,  Dallas — Texas  Portland  Cement  Co.  will  improve  its 
plant  at  Dallas. 

Tex.,  Onalaska — According  to  press  reports  the  West  Lum- 
ber Co.  will  rebuild  saw  mill  recently  destroyed  by  fire. 
Estimated  cost,  between  $150,000  and  $200,000. 

Tex.,  AVichita  Falls — Press  reports  state  that  Panhandle 
Refining  Co.  will  build  2,000-bbl.  refining  plant  and  4-in.  pipe 
line  to  Burkburnett  oil  fields.    Estimated  cost,  $200,000. 

Colo.,  Denver — Denver  Union  Stock  Yards  Co.  will  build 
new  buildings,  improve  existing  buildings  and  build  roofed 
arena.     Estimated  cost,  $50,000. 
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Colo.,  Denver — Plans  being  prepared  by  H.  A.  Merrick, 
Chicago,  111.,  for  five-story,  120xl20-ft.  packing  plant  for 
Colorado  Packing  and  Provision  Co.  Estimated  cost,  $200,- 
000.    Noted  Nov.  4. 

Colo.,  Penrose — It  is  reported  that  Beaver,  Penrose  & 
Northern  Railway  Co.  will  build  shops  and  roundhouse.  C.  G. 
Whitlock,  Engr.-in-charge. 

Colo.,  Pueblo — Bids  will  be  received  about  Dec.  1  for  pack- 
ing plant  for  Nuckolls  Packing  Co.  Estimated  cost,  $250,000. 
Harvey  Nuckolls,  Pres.    Noted  Sept.  30. 

Idaho,  Nampa — Oregon  Short  Line  R.R.  plans  to  build 
roundhouse.  Estimated  cost,  $25,000.  Carl  Stradley,  Salt 
Lake  City,  Utah,  Ch.  Engr. 

Wash.,  Seattle — American  Nitrogen  Products  Co.  contem- 
plates building  plant.    Estimated  cost,  $50,000. 

Wash.,  Taeoma — Oregon-Washington  Railroad  and  Navi' 
gation  Co.  and  Glacier  Pish  Co.  will  build  plant.  Estimated 
cost,  $15,000. 

Ore.,  Baker — Oregon  Lumber  Co.  will  install  four  dry 
kilns.    Estimated  cost,  $15,000. 

Calif.,  Los  Angeles — Plans  prepared  by  Albert  C.  Martin, 
Arch.,  Los  Angeles,  for  seven-story,  100xll5-ft.  addition  to 
furniture  factory  of  Peck  &  Hills,  Alpine  and  San  Fernando 
St. 

Ont.,  Toronto — Farmers  Dairy  Co.  will  build  three-story 
remforced-concrete  building  at  Walmer  Rd.  and  Bridgman  St. 
Estimated  cost,  $50,000. 

B.  C,  Alert  Bay — British  Columbia  Packers'  Association, 
Granville  St.,  Vancouver,  will  build  cannery  at  Alert  Bay. 
Estimated  cost,  $20,000. 

Bids  In  and  Contracts  Awarded 

Vt.,  Quechee — Quechee  Mills  awarded  contract  to  J.  H. 
MENDELL  CO.,  Manchester,  N.  H,  for  three-story,  75x98-ft 
brick  mill.  Estimated  cost,  $25,000. 

Mass.,  Framing-ham — Contract  for  preliminary  work  in 
connection  with  construction  of  factory  for  London  Syndicate 
awarded    to    McNALLY    BUILDING    CO.,  Gardner. 

Mass.,  Springfield — Willys-Overland  Co.  awarded  contract 
to  FRED  T.  LEY  &  CO.  for  four-story,  75x230-ft.  reinforced- 
concrete  garage. 

R.  I.,  Pawtucket — George  A.  Cummings  awarded  contract 
to  DAVID  W.  LATMORE  for  two-story,  49xl36-ft.  brick  laun- 
dry on  Pawtucket  Ave.  Estimated  cost,  $25,000.  Noted 
Oct.  28. 

Conn.,  Meriden — New  England  Westinghouse  Co.  awarded 
contract  to  H.  WALES  LINES  CO.  for  two  one-story,  80x200-ft 
and  80xl00-ft.  brick  and  steel  factories. 

Conn.,  New  Haven — (Fair  Haven) — National  Folding  Box 
Paper  Co.  awarded  general  contract  for  one-,  two-  and  three- 
story,  222x350-ft.  factory  addition  to  C.  W.  MURDOCK.  Noted 
Oct.  21. 

N.  Y„  Buffalo — J.  P.  Devine  Co.  awarded  general  contract 
to  JOHN  W.  COWPER  CO.,  Fidelity  Bldg.,  for  two-story,  60x 
200-ft.  addition  to  factory  at  Clinton  St.  and  Erie  R.R. 

N.  Y.,  Elmira — Morrow  Manufacturing  Co.  awarded  gen- 
eral contract  to  COMPTON  REAL  ESTATE  CO.  for  one-story 
120x740-ft.  tannery.    Estimated  cost,  $100,000.    Noted  Nov.  18. 

N.  Y.,  Jamestown — Watson  Manufacturing  Co.  awarded 
general  contract  for  60xl20-ft.  addition  to  JAMESTOWN 
CONSTRUCTION  CO.     Estimated  cost,  $20,000. 

N.  Y.,  Lincoln  Park — General  Railway  Signal  Co.  awarded 
general  contract  to  JOHN  W.  COWPER  CO.,  Buffalo,  for  one- 
story,  120xl40-ft.  addition  to  plant.     Estimated  cost,  $80,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — 
American  Tobacco  Co.,  Ill  Fifth  Ave.,  awarded  contract  for 
five-story,  200x300-ft.  brick  factory  at  Sanford  St.  and  Nos- 
trand  Ave.,  to  WELLS  BROS.,  366  Fifth  Ave.  Estimated  cost 
$750,000.    Noted  Nov.  4. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Consolidated  Gas  Co.,  4  Irving  PI.,  awarded  contract  to 
STANDARD  CONCRETE  STEEL  CO.,  413  East  31st  St  for 
alterations  to  storage  building  at  438  West  18th  St.  Esti- 
mated cost,  $20,000.    Noted  Oct.  28. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — 
American  Druggists'  Syndicate  awarded  contract  to  CRAMP 
&  CO.,  25  East  26th  St.,  New  York,  for  four-story,  175xl75-ft. 
warehouse  and  factory  at  Borden  and  Van  Alst  Ave.  Esti- 
mated cost,  $125,000.     Noted  Sept.  30. 

N.  Y.,  Syracuse — Brown,  Lipe  &  Chapin  Co.  awarded  con- 
tract to  W.  J.  BURNS  CO.  for  six-story,  75xl50-ft.  addition  at 
Marcellus,  Seneca  and  West  Fayette  St.  Estimated  cost 
$100,000. 

N.  Y.,  Utica — Utica  Motor  Car  Co.  awarded  contract  to  R 
RICHARDS  &  SONS  for  garage.    Estimated  cost,  $20,000. 

N.  J.,  New  Brunswick — (Official) — Howe  Rubber  Co 
awarded  contract  to  TURNER  CONSTRUCTION  CO.,  11  Broad- 
way, New  York,  N.  Y.,  for  three-story,  76x250-ft.  reinforced- 
concrete  factory  at  Fulton  and  Codwise  Ave. 

N,  J„  Perth  Amboy — (Official) — United  Lead  Co.  awarded 
contract  for  62x62-ft.  carpenter  shop  to  TURNER  CON- 
STRUCTION CO.,  11  Broadway,  New  York,  N.  Y. 

Penn.,  Birdsboro — Birdsboro  Steel  Foundry  and  Machine  Co 
awarded  contract  for  60x240-ft.  building  to  serve  as  roll  foun- 
dry to  L.  H.  FOCHT,  Reading,  Penn. 

Penn.,  Philadelphia — Julius  Gebaur  awarded  contract  for 
one-story,  100xl55-ft.  woolen  mill  on  Frankford  St.  to  KIRBY 
BUILDING  CO.    Estimated  cost,  $18,000. 

Penn.,  Philadelphia — Philadelphia  Tapestry  Mills  awarded 
contract  for  five-story,  16x234-ft.  reinf orced-concrete  build- 
ing at  Westmoreland  and  Masther  St.  to  WILLIAM  STEELE  & 
SONS  CO.,  Philadelphia,  at  $120,000.    Noted  Nov.  11. 

Penn.,  Pottstown — (Official) — Bids  have  been  received  for 
three-story,  brick  and  steel  plant  for  National  Rubber  Co., 
Pottstown,  Penn.  Estimated  cost,  $100,000.  M.  N.  Schoe- 
maker,  512  Union  Bldg.,  Newark,  N.  J.,  Arch. 


o+  4f"  New  Orleans — (Official)— Warren  Bros.  Co.,  59  Temple 
St.,  Boston,  Mass.,  at  $33,800  submitted  lowest  bid  for  asphalt 
plant  at  municipal  repair  plant.     Noted  Oct.  28. 

Tenn,'„ Nashville — Contract  for  reinf  orced-concrete  garage 
I^JrlLi,  ^^way  f°r  C.  M.  Ferriss,  Trustee,  awarded  to 
FOSTER  &  CREIGHTON  CO.     Estimated  cost,  $16,000. 

rR^HVnM"^1"/'- C°r?t,;aCt  ,awarded  to  FOSTER  & 
^KHHjtiiUN  CO.  for  remforced-concrete  garage  for  J  B 
Palmer.     Estimated  cost,  $75,000.     Noted  Nov.  18. 

Ohio,  Ashtabula — Cleveland  Ford  Tire  Co.  awarded  contract 
™L  ^oo  Srn°nry'  73xl50-ft.  plant  to  E.  J.  INMAN.  Estimated 

Ohio,  Cleveland — Contract  for  addition  to  plant  of  Brown 

raro1?greTT?;nd  Aut0  Co-  East  32nd  an<1  Superior  St.,  awarded 
to  SAMUEL  AUSTIN  &  SONS  CONSTRUCTION  CO.,  14230 
Euclid  Ave.,  Cleveland.  Estimated  cost,  $10,000. 
f  °^io'  Cleveland— Contract  for  factory  at  2237  Chester  Ave. 
tor  H  F.  Neighbors,  to  be  occupied  by  Willard  Storage  Bat- 
tery Co.,  awarded  to  WILLIAM  DUNBAR  CO.,  8209  Cedar  Ave 
Cleveland.    Estimated  cost,  $15,000. 

Ohio,  Cleveland — Contract  for  factory  at  East  49th  and 
^^'^^  ^VfiTTf^Trr^eel  Socket  Shaft  End  Co.  awarded  to 
GEORGE  A.  RUTHERFORD  CO.,  2160  East  18th  St.,  Cleveland. 

Ohio,  Cleveland— E.  T.  Tinnerman  Realty  Co.  awarded  con- 
tract to  SLATMYER  &  SONS  CONSTRUCTION  CO.,  203  Lake- 
side Ave.,  Cleveland,  for  factory  at  2868  Detroit  Ave.  Esti- 
mated cost,  $25,000. 

.  Ohio,  Columbus — (Official) — Contract  for  two-story  shop 
^Ml'^grT^T^'?,^812116  University  awarded  to  DAWSON 
CONSTRUCTION  CO.,  Pittsburgh,  at  $85,000.     Noted  Oct.  28. 

Ohio,  Warren — Trumbull  Steel  Co.  awarded  contract  for 
enlarging  tinplate  and  sheet  plant  to  RITER-CONLEY 
MANUFACTURING  CO.    Noted  Oct.  21. 

Ind.,  Gary — American  Sheet  and  Tin  Plate  Co.  awarded  con- 
i?r  grading  and  excavating  for  third  unit  of  plant  to 
A.  F.  HARTIGAN  &  CO.,  East  Chicago,  Ind.    Noted  Oct.  21. 

Mich.,  Muskegon — Brunswick-Balke  Collender  Co.  awarded 
contract  to  BUCK  &  MULLEN  for  three-story,  90xl20-ft 
addition  to  plant. 

cTT^}h'^^hi^^° — J-  J-  Badenoch  Co.  awarded  contract  to 
SUMMER  SOLLITT  CO.  for  six-story  warehouse  at  1604  South 
Robey  St.    Estimated  cost,  $30,000. 

„  Chicago — Contract  awarded  to  UNION  CONSTRUCTION 

CO.  for  six-story  factory  at  357  West  Erie  St.  for  J.  A.  Chap- 
man and  J.  F.  Stone.    Estimated  cost,  $40,000. 

III.,  Chicago — Contract  awarded  to  J.  W.  SNYDER  CO 
for  two-story  machine  shop  at  3213  Shields  Ave.  for  McDon- 
ald Machine  Co.    Estimated  cost,  $40,000. 

Wis.,  Manitowoc — (Official) — Aluminum  Goods  Manufactur- 
ing Co.  awarded  contract  for  steel  work  on  five-story  factory 
to  WORDEN-ALLEN  CO.,  Milwaukee.    Noted  Nov.  11. 

Wis.,  Milwaukee — Phoenix  Printing  Co.,  Chicago  and  Jack- 
son St.,  awarded  contract  for  excavation,  mason  and  concrete 
work  to  PAUL  RIESENS'  SONS  CO.,  electrical  work  to  REUSS 
&  BEYER  ELECTRICAL  CO.     Noted  Oct.  14. 

Iowa,  Cedar  Bapids — General  contract  for  one-story  brick 
and  stone  garage  for  C.  J.  Novack,  1035  South  Second  St., 
awarded  to  LOOMIS  BROS.,  Kimball  Bldg.  Estimated  cost, 
$18,000. 

Mo.,  Hannibal— Waters  Pierce  Oil  Co.  awarded  general 
contract  to  L.  M.  HAGER  for  warehouse,  tanks  and  office 
building,  brick  work  and  concrete  foundation  to  G.  W.  WIL- 
LIAMS. 

JIo.,  North  Kansas  City — General  contract  awarded  to 
R.  F.  WILSON  &  CO.,  Chicago,  111.,  for  can  factory  at  14th 
and  Campbell  St.    Estimated  cost,  $200,000. 

Mo.,  St.  Louis — Contract  for  two-story  factory  at  4200 
Laclede  St.  for  Luyties  Pharmacy  Co.  awarded  to  GAMBLE 
CONSTRUCTION  CO.     Estimated  cost,  $29,000. 

Colo.,  Trinidad — Swift  &  Co.  awarded  contract  to  J.  E 
TULLEY,  215  West  Adams  St.,  Pueblo,  Colo.,  for  storage  house. 
Noted  Sept.  16. 

Calif.,  San  Pedro — Merchants  Realty  and  Investment  Co., 
Van  Nuys  Bldg.,  at  $117,138  submitted  lowest  bid  for  seven- 
story  reinforced-concrete  warehouse  for  Harbor  Commis- 
sioners. 

FEDERAL  GOVERNMENT  WORK 

Proposed  Work 

Maine,  Portland — Buoys — Bids  will  be  received  by  Light 
House  Inspector,  Portland,  until  2  p.m.,  Nov.  29,  for  furnishing 
275  spruce  spar  buoys. 

Conn.,  Seymour — Post  Office  —  Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  28,  for  U.  S.  post  office  at  Sey- 
mour'. 

Penn.,  Ridgway — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  30,  for  U.  S.  post  office  at 
Ridgway. 

D.  C,  Washington — Building — Bids  will  be  received  at  of- 
fice of  Commissioners  of  District  of  Columbia,  Room  509, 
District  Bldg.,  until  2  p.m.,  Nov.  30,  for  constructing  an  addi- 
tion and  altering  Powell  School   Building  No.  157. 

D.  C,  Washington — Sewer  Work — Bids  will  be  received  at 
office  of  Commissioners  of  District  of  Columbia,  Room  509, 
District  Bldg.,  until  2  p.m.,  Nov.  29,  for  sewer  work  in  Dis- 
trict of  Columbia. 

Va.,  Norfolk — Coal — Bids  will  be  received  at  U.  S.  Engineer 
Office,  Custom  House,  until  noon,  Dec.  20,  for  furnishing  about 
3,000  tons  of  bituminous  coal.     (See  adv.) 

Fla.,  St.  Petersburg — Post  Office — Bids  will  be  received  bv 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  30,  for  U.  S.  post  office  at  St. 
Petersburg. 
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Tex.,  Galveston — Court  House — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Dec.  30,  for  remodeling  of  U.  S. 
courthouse  at  Galveston.     (See  adv.) 

Calif.,  Ft  Mason — Building — Bids  will  be  received  at  Office 
of  Constructing  Quartermaster,  Ft.  Mason,  until  Nov.  24,  for 
addition  to  nurses'  dormitory,  Letterman  General  Hospital. 

Hawaii,  Pearl  Harbor — Marine  Railway — Date  for  receiv- 
ing bids  for  marine  railway  at  naval  station  extended  to  Dec. 
18.    Noted  Oct.  21. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Salamanca — Post  Office — Bids  were  received  Nov.  12 
for  U.  S.  post  office  at  Salamanca  (a)  limestone,  (b)  sandstone, 
as  follows:  Durolithic  Co.,  Buffalo,  (a)  $54,180,  (b)  $54, GOO; 
Westchester  Engineering  Co.,  White  Plains,  (a)  $56,756,  (b) 
$58,800;  King  Lumber  Co.,  Charlottesville,  Va.,  (a)  $5S,000,  (b) 
$59,000.    Noted  Oct.  7. 

Mil,,  Indian  Head — Building — Contract  for  magazine  build- 
ing at  naval  proving  ground,  Indian  Head,  awarded  to  J.  L. 
ROBINSON  CONSTRUCTION  CO.,  at  $7,015.    Noted  Nov.  4. 

D.  C,  Washington — Engine  House — Contract  for  construct- 
ing Engine  House  No.  2S  awarded  to  JAMES  L.  MARSHALL, 
Washington,  D.  C,  at  $22,300.    Noted  Oct.  21. 

D.  C,  Washington — Power  Plant  — Bids  were  received  Nov. 
17  for  central  heating  and  power  Section  A,  construction  of 
buildings;  B,  turbo-alternators,  turbo  exciters,  etc.;  C,  con- 
densing equipment;  D,  boilers;  E,  mechanical  stokers;  F, 
pumps;  G,  piping;  H,  feed  water  heaters;  I,  cables  and  trans- 
formers for  power  house;  J,  electric  crane;  K,  coal  and  ash 
handling  machinery;  L,  lead  covered  cables;  M,  substation, 
switching  gear  and  wiring;  N,  substation  converters  and 
transformers;  O,  construction  of  pipe  tunnels;  P,  pipe  con- 
nections at  substations;  Q,  changes  and  alterations,  as  fol- 
lows: Section  A  to  Q,  George  T.  Kellev,  Yonkers,  N.  Y., 
$1,788,000;  W.  G.  Cornell  Co.,  Washington,  $1,698,500;  P.  J. 
Carlin  Construction  Co..  New  York,  N.  Y.,  $2,160,000,  al- 
terations, $2,090,000;  section  B.  I.  M.  N.,  Hanlev-Casey  Co., 
$2S9,000;  Westinghouse  Electric  and  Mfg.  Co.,  $282,911;  Wil- 
liam Dall,  $289,000.    Noted  Sept.  2. 

D.  C,  Washington — Pumping  Unit — Contract  for  one  steam 
turbine  driven  centrifugal  pumping  unit  awarded  to  DE 
LAVAL  STEAM  TURBINE  CO.,  Trenton,  N.  J.,  at  $15,633. 
Noted  Sept.  23  and  Oct.  21. 

D.  C,  Washington — Sewers — Contract  for  18th  St.  and  Con- 
necticut Ave.  sewers  awarded  to  WARREN  F.  BRENIZER  CO., 
Washington;  Benning  Rd.  sewer  main  to  GEORGE  HYMAN, 
Washington.     Noted  Oct.  21. 

W.  Va.,  Huntington — Post  Office — Bids  were  received  Sept. 
16  for  U.  S.  post  office  at  Huntington  as  follows:  King 
Lumber  Co.,  Charlottesville,  Va.,  $121,800;  Norcross  Bios.  Co., 
Worcester,  Mass.,  $123,790;  Bovle-Robertson  Construction  Co., 
Washington,  D.  C,  $124,975.    Noted  Oct.  14. 

S.  C,  Charleston — Cranes — Bids  were  received  Nov.  20  for 
furnishing  two  jib  cranes  for  shipbuilding  wavs  at  Charleston 
as  follows:  Hevle  &  Paterson,  Inc.,  Pittsburgh,  Perm.,  $24,200; 
-McMvler  Interstate  Co.,  Bedford,  Ohio,  $23,490;  Terry  &  Tench, 
New  York,  N.  Y.,  $25,230.     Noted  Oct.  14. 

Ohio,  Elyria — Post  Office — Bids  were  received  Nov.  19  for 
U.  S.  post  office  at  Elvria,  (a)  limestone,  (b)  sandstone,  as  fol- 
lows: John  G.  Unkefer  &  Co.,  Minerva,  (a)  $75,231,  (b)  $78,- 
481;  Charles  W.  Gindele  &  Co.,  Chicago,  111.,  (a)  $78,400.  (b) 
*N2,400;  William  H.  Fissell  &  Co.,  New  York,  N.  Y.,  (a)  $79,800, 
(b)  $81,900.     Noted  Oct.  14. 

Idaho,  Boise — Post  Office —  Bids  were  received  Nov.  18  for 
addition  to  U.  S.  post  office  at  Boise  as  follows:  Welch  Bros. 
&  Hannaman,  Gridley,  Calif.,  $41,874;  R.  E.  Campbell,  Salt 
Lake  City,  Utah,  $44,687;  Frank  M.  Weaklev,  Portsmouth,  Va, 
$45,333.     Noted   Oct.  14. 

CANALS,   DITCHES   AND  IRRIGATION 
Proposed  Work 

IV.  Y„  New  York — (Borough  of  Manhattan) — Drainage — 
State  Board  of  Health  estimates  cost  of  draining  all  swamp 
land  in  New  York  City,  38,500  acres,  to  exterminate  mosqu- 
itoes, at  $385,000. 

111.,  Chieajjo — Waterway — The  waterway  project  which  is 
planned  to  connect  Chicago  with  Mississippi  River  will  be 
under  the  supervision  of  the  state  and  not  the  city  as  was 
mentioned  in  the  issue  of  Nov.  11. 

Iowa,  Mason  City — Ditch — Bids  will  be  received  until  Dec. 
6  by  County  Auditor  for  County  Ditch  No.  29. 

Minn.,  Redwood  Falls — Ditch — Contracts  for  County  Ditch 
No.  27  will  be  awarded  Dec.  1,  by  County  Auditor. 

Kan.,  Topeka — (Official) — Drainage — We  have  been  ad- 
vised that  the  surveys  which  are  being  made  of  Nor  th  Topeka 
Drainage  District  are  for  record  in  case  of  flood.  No  contract 
contemplated  now.    Noted  Nov.  11. 

Neb.,  Bayard — Irrigation — Bids  will  be  received  until  1:30 
p.m.,  Dec.  7,  by  Catherine  Roberts,  Secy.  Short  Line  Irriga- 
tion District,  for  purchase  of  $15,582  bonds  for  irrigation. 

Neb.,  Tekamah — (Official) — Drainage — Bids  will  be  re- 
ceived until  noon,  Dec.  18,  for  three  concrete  culverts  for 
Burt- Washington  drainage  district  near  Tekamah,  Towl 
Engineering  Co.,  1122  City  National  Bank  Bldg.,  Omaha,  Engr. 

Ark.,  Marion — (Official) — Ditches — Bids  will  be  received 
■until  Dec.  10  by  Board  of  Commissioners  of  Drainage  District 
No.  7,  Crittenden  County,  for  44  miles  of  ditches  requiring 
about  1,800,000  cu.yd.  excavation.  Morgan  Engineering  Co., 
Memphis,  Tenn.,  Engr. 

Tex.,  Anahuac — Irrigation  Improvements — Election  will 
soon  be  held  by  Trinity  River  Irrigation  District  to  vote  on 
$30,000  bonds  for  repairing  bulkhead  across  Turtle  Bay. 

Tex.,  Corpus  Christi — Reclamation — Nueces  County  Com- 
missioners sold  $157,000  bonds  for  reclamation  of  80,000  acres. 
Bids  will  soon  be  received. 

Tex.,  Laredo — Irrigation — Max  Deutz  will  install  irrigation 
pumping  plant. 


Tex.,  Leon  Springs — Irrigation  —  Leon  Springs  Irrigation 
Co.  plans  to  build  reservoir  and  install  pumping  plant  to  irri- 
gate 3,017  acres  in  Leon  Springs  Valley. 

Tex.,  Marfa — Irrigation  —  White  Elephant  Irrigation  Co. 
plans  to  build  water  storage  reservoir  of  5,333,660  cu.ft.  and 
install  pumping  plant  for  irrigating  200  acres  of  land 

Okla.,  Bartlesville — Ditch — Citizens  of  Washrngton  County 
contemplate  building  drainage  ditch  along  Caney  River.  Es- 
timated cost,  $200,000.    A.  M.  Wheeler,  Chn.  of  Comr. 

Colo.,  Grand  Junction — Ir  rigation — Press  Reports  state  that 
Redlands  Irrigation  Co.  will  extend  irrigation  system.  Esti- 
mated cost,  $200,000.    L.  Bartlett,  Denver,  Mgr. 

N.  M„  Ft.  Sumner — Irrigation  —  M.  Fishback  and  Smith 
Bros,  will  build  dam  for-  local  irrigation  project.  Estimated 
cost,  $SO,000. 

Wash.,  North  Yakima — Canal — Selah  Maxee  Canal  Co.  will 
improve  3,000  ft.  of  its  canal.    Estimated  cost,  $10,000. 

Wash.,  Tacoma — Dredging — Oregon-Washington  R.R.  and 
Navigation  Co.  and  Glacier  Fish  Co.  will  dredge  channel  in 
middle  waterway.    Estimated  cost,  $125,000. 

Ore.,  Salem — Irrigation — B.  Lewis,  State  Engr.,  approved 
application  of  Wesley  B.  Sherman,  Grants  Pass,  for  irrigation 
project  on  Graves  Creek  to  irrigate  20,000  acres.  Estimated 
cost,  $1,000,000. 

Ore.,  Salem — Reclamation — Surveys  completed  by  Guy  Hart, 
Drainage  Engr.  of  U.  S.  Dept.  of  Agriculture,  for  reclamation 
of  75  miles  on  French  Prairie  Drainage  District  from  Lake 
Labish  on  south  to  Woodburn  and  West  Woodburn  on  north. 
Noted  Nov.  4  and  11. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Dredging — Bids  have  been  received  from  H.  G.  Packard  Co., 
133  Greenwick  St.,  at  $0.89  per  cu.yd.,  and  Wilfred  E.  Potter, 
$0,94 V2  per-  cu.yd.  for  dredging  Gowanus  Canal  from  its  Head 
to  Hamilton  Ave.,  6000  cu.yd. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredging  —  Contract  awarded  to  MORRIS  &  CUMM1NGS 
DREDGING  CO.,  at  $0.12%  per  cu.yd.,  for  dredging  in  Borough 
of  Manhattan  under  Contract  No.  1482.    Noted  Nov.  18. 

Mich.,  St.  Johns — Dr  ainage — Louis  S.  Green,  County  Drain- 
age Com.,  awarded  contract  to  WOOLMAN  CONSTRUCTION 
CO.,  Sandusky,  for  Cox  Drain  in  Essex  Township. 

111.,  Chicago — Drainage — Drainage  Board  awarded  contract 
to  A.  GUTHRIE  &  CO.,  St.  Paul,  Minn.,  at  $1,600,000  for  two 
miles  of  Chicago  Drainage  Canal.    Noted  Nov.  11. 

Iowa,  Clarinda — Ditch  —  Contract  for  ditch  in  Nodaway 
Drainage  Distr  ict,  Taylor  County,  awarded  to  O.  P.  HERRICK. 
Estimated   cost,  $15,500. 

Iowa,  Mason  City — Drainage — Contract  for  drainage  pro- 
ject awarded  to  WALTER  H.  ANDERSON. 

Iowa,  Sioux  City — Ditch — Contract  for  Upper  Wolf  Creek 
Ditch,  154,000  yd.  excavation,  awarded  to  MURPHY  &  HUPP. 
Hornick,  Iowa,  at  $0.08%  per  cu.yd. 

Minn.,  Marshall — Ditches — County  Commissioners  awarded 
contracts  for  County  Ditches  No.  17,  18  and  19  to  TRACY  CE- 
MENT CO.,  Tracy,  $7,100  A.  HENRIKSEN,  Askov,  $16,400, 
MARSHALL  TILE  AND  SIDEWALK  CO.,  Marshall,  $10,254, 
respectively. 

Ark.,  Knobel —  (Official) — Ditch — Northern  Construction 
Co.,  Elkhart,  Ind.,  submitted  lowest  bid  for  52.75  miles  of 
ditches  and  3.25  miles  of  levees. 

Idaho.  St.  Maries — Drainage — Contract  for  four-mile  dyke 
from  Hell's  Gulch  to  Chatcolet,  Idaho,  and  for  reclaiming  and 
draining  1,000  acres  awarded  to  CARSCALLEN  BROS.,  Coeur 
d'Alena,  Idaho.     Estimated  cost,  $17,000. 

MISCELLANEOUS 
Proposed  Work 
Maine,  Lewiston — Fire  Alarm  System — City  Board  of  Fire 
Commissioners  contemplates  installing  automatic  fire  alarm 

system. 

Mass.,  Brookhaven — Race  Track — Citizens  contemplate 
building  racetrack  and  grandstand.  J.  S.  Kimberlin,  Jackson, 
Miss.,  interested. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Frogs  and  Switches — Bids  will  be  received  until  12:15  p.m., 
Dec.  7,  by  Public  Service  Commission  of  First  District  for 
supply  of  special  work,  Order  No.  6,  for  use  in  construction  of 
rapid  transit  railroads,  frogs  and  switches  for  Lexington  Ave. 
line. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Station — Public  Service  Commission  of  First  District  ordered 
Interborough  Rapid  Transit  Co.  to  build  and  maintain  new 
local  station  on  Sixth  and  Ninth  Ave.  Elevated  lines  in 
reighborhood  of  150th  St. 

N.  J.,  Atlantic  City — Speedway — City  Commissioners  ap- 
proved projected  Absecom-Atlantic  Citv  Speedway,  four  miles 
long.    Estimated  cost,  $250,000.    State  will  pay  $80,000  of  cost. 

Penn.,  Philadelphia — Pier  Superstructure — Plans  and 
specifications  for  the  proposed  McKean  St.  pier  superstruc- 
tures, bids  for  which  are  to  be  received  until  noon,  Dec.  6, 
are  on  file  at  our  New  York  office.  (See  adv.  in  issues  of 
Nov.  11  and  18.) 

Fla.,  Lakeland — Addition  to  Fire  System — See  item  under 
"Water- Works." 

Tenn.,  Memphis — Dock — Standard  Oil  Co.  contemplates 
building  dock  at  West  Memphis. 

Ohio,  Akron — Elimination  of  Grade  Crossing — Plans  pre- 
pared for  elimination  of  grade  crossing  at  Forst  St.  City 
portion  of  cost,  $25,000;  railroad's,  $75,000. 

Ohio,  Cleveland — Pier — Bids  will  be  received  until  noon, 
Dec.  2,  by  Commissioner  of  Purchase  and  Supplies,  City  Hall, 
for  repair  to  pier  protections. 

Ohio,  Cleveland — Subway — City  of  Cleveland  and  Cuyahoga 
County  Commissioners  plan  to  build  subway  from  New  High 
Level  Bridge  to  Public  Square.  Estimated  cost.  $3,000,000. 
Noted  Aug.  19. 
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Ohio,  Cleveland — Grading  Subway — Bids  will  be  received 
until  noon,  Dec.  2,  by  Commissioner  of  Purchase  and  Supplies, 
City  Hall,  for  grading  subway  at  Hamilton  Ave.  and  Penn- 
sylvania R.  R. 

Ohio,  Cleveland — Ore  Docks — Erie  R.R.  Co.  will  improve 
ore  docks  on  Cuyahoga  River.  Estimated  cost,  $200,000.  Rob- 
ert S.  Parsons,  Gen.  Mgr. 

Ohio,  Tiffin — Retaining  Wall — City  Council  approved  $40,000 
bond  issue  for  retaining  wall  and  widening  Sandusky  River. 

111.,  Quiney — River  Terminals — City  Council  and  Chamber 
of  Commerce  plan  to  build  river  terminals.  Estimated  cost, 
$100,000. 

Mo.,  Kansas  City — Elimination  of  Grade  Crossing — Kansas 
City  Terminal  Co.  making  plans  to  eliminate  grade  crossings 
at  Holmer  St.,  Chestnut  Ave.,  Van  Brunt  Blvd.,  15th  St.,  Adams 
St.  and  Indiana  Ave.  Estimated  cost,  $600,000.  H.  H.  Adams, 
Pres. 

Mo.,  Kansas  City — Speedway — Citizens  contemplate  build- 
ing motor  speedway.  Estimated  cost,  $500,000.  Darius  A. 
Brown,  515  Commerce  Bldg.,  interested. 

Mo.,  St.  Louis — Dock — Board  of  Public  Service  contemplates 
building  municipal  dock  at  foot  of  North  Market  St.  Esti- 
mated cost,  $285,000.    Noted  Sept.  22. 

Mo.,  St.  Louis — Levee — Upper  Mississippi  Levee  and  Drain- 
age Association  petitioned  Congress  to  appropriate  $4,000,000 
for  completing  levee  system  from  Cairo,  111.,  to  Rock  Island, 
111. 

Tex.,  Marshall — Elimination  of  Grade  Crossing — Election 
will  be  held  Dec.  4  to  vote  on  $50,000  bonds  for  elimination  of 
grade  crossing  over  tracks  of  Texas  &  Pacific  Railway.  T.  E. 
Hilliard,  City  Engr. 

Utah,  Salt  Lake  City — Bath  House — Plans  prepared  by 
Niels  P.  Larsen,  Arch.,  for  bath  house  at  Warm  Springs. 
Estimated  cost,  $250,000.     Noted  Nov.  18. 

Wash.,  Seattle — Amphitheater — University  of  Washington 
contemplates  building  concrete  amphitheater  on  campus. 
Estimated  cost,  $50,000.     H.  Suzzalo,  Pres. 

Wash.,  Seattle — Seawall — Bids  will  be  received  until  10 
a..m.,  Dec.  10,  by  L.  B.  Young,  Chn.,  Bd.  of  Pub.  Ser.,  for  con- 
crete seawall,  reconstructing  sewers  and  water  mains,  and 
paving.     Estimated  cost,  $100,000. 

Wash.,  Seattle — Steamer — Port  of  Seattle  Commission  con- 
contemplates  building  ferry  steamer  for  service  on  Elliott  Bay. 
Estimated  cost,  $30,000.    J.  R.  West,  Ch.  Engr. 

Wash.,  Seattle — Tunnel — County  Commissioners  of  King 
County  will  build  tunnel  entrance  to  new  courthouse  and 
city  hall.    Estimated  cost,  $15,000. 

Ore.,  Portland — Sprinkler  Systems — Bids  will  be  received 
until  4  p.m.,  Dec.  2,  by  R.  H.  Thomas,  School  Clk.,  for  install- 
ing antomatic  sprinkler  systems  and  fireproofing  various 
school  buildings. 

Calif.,  San  Francisco — Dry  Dock — Union  Iron  Works  will 
remodel  foundry,  install  floating  dry  dock  and  extend  slip. 
Estimated  cost,  $1,000,000.    John  A.  McGregor,  Pres. 

Calif.,  Whittier — Mausoleum — Whittier  Heigrhts  Cemetery 
Association  will  build  mausoleum.  Estimated  cost,  $50,000. 
J.  J.  Frauenfelder,  Story  Bldg.,  Los  Angeles,  Arch. 

Out..  Ft.  William — Coal  Docks — Ft.  William  Coal  Docks 
Co.  will  build  addition  to  plant  on  Mission  River.  Estimated 
cost,  $200,000. 

B.  C,  Barnet — Oil  Tanks  and  Docks — Shell  Oil  Co.  will  build 
five  steel  oil  tanks  and  dock.  Estimated  cost,  $50,000  and 
$7,000,  respectively. 

Bids  In  and  Contracts  Awarded 

N.  H.,  North  Walpole — (Bellows  Falls,  Vt.,  post  office) — ■ 
Coal  Pocket — Boston  &  Maine  R.R.  awarded  contract  for  coal 
pocket  to  H.  P.  CUMMINGS  CONSTRUCTION  CO.,  Ware,  Mass. 

Mass.,  Boston — (Official) — Tunnel — Contract  for  section  of 
tunnel  under  Dorchester  Ave.  from  West  Fourth  St.  to  Old 
Colony  Ave.  awarded  to  COLEMAN  BROS.,  Boston,  at  $3S2,364. 
Noted  Nov.  18. 

Mass.,  Winthrop — Seawall — Contract  for  seawall  awarded 
to  W.  L.  MILLER  CO.,  171  Alford  St.,  Charleston,  at  $19,030. 
Noted  Oct.  28  and  Nov.  18. 

N.  V.,  New  York — (Borough  of  Bronx)  —  (Official) — Elevated 
Lines — Bids  were  received  Nov.  15  for  (a)  Section  6-d,  West 
Farms  Subway;  (b)  Section  9-B,  Webster  Ave.  line;  (c)  Sec- 
tion 10-C,  Eighth  Ave.  and  162nd  St.  connection;  (d)  totals,  as 
follows:  Hvde,  McFarlin  &  Burke,  (a)  $123,667;  (b)  $1,014,125, 

(c)  $565,439,  (d)  $1,703,231;  Fred  L.  Cranford,  Inc.  (a)  $131,312, 

(b)  $950,487,  (c)  $512,215,  (d)  $1,594,015;  Terry  &  Tench,  Inc., 
and  T.  A.  Gillespie  Co.,  (a)  $129,135,  (b)  $914,997,  (c)  $511,931, 

(d)  $1,556,063;  Snare  &  Triest  Co.,   (a)   $136,770,   (b)  $926755, 

(c)  $543,291,  (d)  $1,606,816;  William  Bradley,  (a)  $124,202,  (b) 
$906,035,  (c)  $498,947,  (d)  $1,529,184. 

N.  Y.,  New  York — (Borough  of  Queens — (Official) — Tracks 
— Public  Service  Commission  awarded  contract  for  installation 
of  tracks  for  portion  of  Steinway  Tunnel  Rapid  Transit  R.R. 
to  THOMAS  CRIMMONS  CONTRACTING  CO.,  at  $204,898. 
Noted  Nov.  4  and  18. 

N.  J.,  Jersey  City — Police  Flashlight  Signal  System — City 
Commission  awarded  contract  to  GAMEWELL  FIRE  ALARM 
CO.  for  police  flashlight  signal  system.  Estimated  cost,  $10,- 
000. 

Penn.,  Philadelphia — Coal  Pockets — C.  P.  Bowers,  Reading, 
at  $65,899,  and  McNichol  Paving  and  Contracting  Co.,  Phila- 
delphia, at  $74,360,  submitted  lowest  bids  for  coal  pockets 
on  Emerald  St.  for  Philadelphia  &  Reading  Railway  Co. 
Samuel  T.  Wagner,  Ch.  Engr. 

Penn.,  Pittsburgh — (Official) — Underground  Comfort  Sta- 
tion)— Lowest  bid  received  for  underground  comfort  station 
at  Penn.  Ave.  and  Butler  St.  was  that  of  H.  L.  Kreusler,  3301 
Penn.  Ave.,  Pittsburgh,  at  $10,130. 

Fla.,  Jacksonville — Docks — Merchants  &  Miners  Transpor- 
tation Co.  awarded  contract  to  HILLYER  &  SPEARING  CO., 
Jacksonville,  for  dock  improvements.    Estimated  cost,  $75,000. 


Ohio,  Columbus — Monument — Contract  for  soldiers  monu- 
ment awarded  to  P.  E.  BONNEL  &  CO.,  Cleveland,  at  $17,500. 

Ohio,  Portsmouth — Flood  Protection  Wall — Glandorf  k 
Browning,  Cincinnati,  at  $67,779,  submitted  lowest  bid  for  sec- 
ond section  of  flood  protection  wall.     Noted  Nov.  11. 

111.,  Freeport — Excavation  for  Lakes — Contract  for  excava- 
tion for  three  lakes  at  Taylor's  Park  awarded  to  GUNU- 
GRAHAM  CO.,  at  $10,220. 

Wis.,  Baraboo — Mausoleum — A.  Ringling  awarded  contract 
for  Ringling  family  mausoleum  in  Baraboo  Cemetery  to  S.  A 
COLLINS  CO.,   Reedsburg,   Wis.     Estimated   cost,  $25,000. 

Calif.,  San  Francisco — (Official) — Esplanade — Contract  for 
Section  A  of  esplanade  and  seawall  recently  awarded  to  C.  E. 
Lamburth  has  been  rescinded  and  reawarded  to  J.  D  HAN- 
NAH, Monadnock  Bldg.,  San  Francisco,  at  $59,975.    Noted  Nov. 

Calif.,  San  Francisco — Pier  Repair — State  Board  of  Harbor 
Commissioners  awarded  contract  to  HEALY-TI BBITTS  CON- 
STRUCTION CO.,  at  $63,616,  for  repairing  Pier  No.  9. 

BUILDINGS 

Other  items  relative  to  Building  Construction  wiU  be  found  vndrr  the  following  head- 
ings: "Industrial  Works,"  "Federal  GoccmmisM  Work"  and  "Miscellaneous  " 

Maine,  Augusta — Bids  will  be  received  until  Dec.  1  by  T. 
G.  O'Connell,  Arch.,  18  Boylston  St.,  Boston,  Mass.,  for  church 
for  St.  Augustines  Congregation.    Estimated  cost,  $80,000. 

N.  II.,  Manchester — Bids  will  be  received  until  Dec.  1  by 
City  Clerk  for  isolation  hospital  at  Derryfleld  Park.  Esti- 
mated cost,  $75,000.    W.  E.  Provost,  581  Main  St.,  Arch. 

Mass.,  Boston — Plans  being  prepared  by  A.  H.  Bowditch, 
44  Bromfleld  St.,  for  automobile  sales  building  at  655  Beacon 
St.  for  Albert  Geiger,  Jr.,  87  Milk  St. 

Mass.,  Boston — Plans  prepared  by  Kendall,  Tavlor  &  Co., 
Arch.,  93  Federal  St.,  for  five-story  school  and  dormitory  for 
Gordon  Bible  Institute,  7  Montgomery  St.  Estimated  cost. 
$60,000. 

Mass.,  Boston — Plans  being  prepared  by  S.  S.  Eisenberg, 
Arch.,  5  Everett  Ave.,  Chelsea,  for  six-storv  business  block 
for  A.  Bevilacquac,  91  Prince  St.    Estimated  cost,  $100,000. 

Mass.,  Fall  River — All  bids  received  for  remodeling  City 
Home  rejected.  New  bids  will  be  received.  Estimated  cost, 
$90,000.    Noted  Nov.  4. 

Mass.,  Norwood — Citizens  of  Norfolk  County  voted  $75,- 
000  bonds  for  agricultural  school. 

Conn.,  Hartford — Plans  prepared  for  parish  house  for 
Christ  Episcopal  Church  as  memorial  to  James  J.  Goodwin. 
Estimated  cost,  $50,000.    James  Goodwin,  Pastor. 

Conn.,  Milford — Election  will  be  held  to  vote  on  $150,000 
bonds  for  town  hall. 

N.  Y.,  Corning — New  freight  house  contemplated  by  Dela- 
ware, Lackawanna  &  Western  R.R.  Co.  Estimated  cost,  $55,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
temple  for  Mount  Neboh  Congregational  at  159th  St.,  near 
Broadway  will  be  awarded  about  Dec.  1.    Noted  Sept.  30. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  soon  be  received  for  flve-storv,  40xl00-ft.  brick  and 
steel  studio  building  at  163  West  57th  St.,  for  L.  H.  Chalif,  7 
West  42d  St.    Estimated  cost,  $125,000. 

N.  Y.,  Rochester — Board  of  Trustees  approved  plans  for 
proposed  Chamber  of  Commerce  Bldg.  at  Mortimer  and  St. 
Paul  St. 

N.  J.,  Haekensaek — Citizens  of  Teaneck  voted  to  issue  $40,- 
000  bonds  for  school. 

N.  J.,  Jersey  City — Contract  will  soon  be  awarded  for  addi- 
tion to  City  Hospital.  Estimated  cost,  $350,000.  Noted  Nov.  IS. 

N.  J.,  Jersey  City — City  Commission  is  considering  plans 
for  constructing  following  schools:  Addition  to  Lincoln  High 
School  and  School  No.  11  new  high  school  in  Hudson  City  Dis- 
trict and  new  school  in  Greenville  section. 

N.  J.,  Newark — Board  of  Freeholders  contemplates  $300,000 
bond  issue  for  additional  buildings  at  Soho  Isolation  Hospital. 

N.  J.,  Newark — Board  of  Freeholders  contemplates  eight- 
storv  countv  office  building  at  High  St.  and  Springfield  Ave. 
Estimated  cost,  $800,000. 

N.  J.,  Newark — Council  authorized  bond  issue  of  $45,000 
for  building  laboratory  and  morgue  at  City  Hospital. 

N.  J.,  Roselle  Park — (Elizabeth  post  office)  —  (Official)  — 
Contract  will  soon  be  awarded  for  three-story  high  school. 
Estimated  cost,  $60,000. 

Penn.,  Hazleton — (West  Hazleton) — Bonds  for  $140,000  for 
new  schools  voted  by  citizens.    Noted  Oct.  28. 

Penn.,  Lawrenceville — (Official) — Board  of  Education  plans 
to  build  a  two-story  school.     John  N.  Hotchkiss,  Secy. 

Penn.,  Lehighton — School  Board  contemplates  new  high 
school.    Estimated  cost,  $100,000. 

Penn.,  Marcus  Hook — City  contemplates  building  school. 
Estimated  cost,  $89,000. 

Penn.,  Philadelphia — County  Commissioners  will  expend 
about  $50,000  for  enlarging  and  improving  Masdalen  Home 
at  21st  and  Race  St.,  and  $40,000  on  old  Vaux  School  at  12th 
and  Wood  St. 

Penn.,  Philadelphia — Revised  plans  prepared  for  Municipal 
Art  Museum  at  Green  St.  entrance  to  Fairmount  Park.  Esti- 
mated cost,  $4,500,000.    E.  K.  Price,  Chn.  of  Museum  Com. 

Penn.,  Philadelphia — Plans  prepared  for  four-story,  250x 
400-ft.  loft  building  at  23rd  and  Market  St.  for  Kahn  &  Green- 
berg. 

Penn.,  Slatington — School  Board  will  award  contract  in 
spring  for  two-story,  95xl35-ft.  school  building.  Estimated 
cost,  $60,000. 
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Penn.,  South  Mountain — Plans  being  prepared  by  A  A 
Ritcher,  Arch.,  Sixth  and  Court  St.,  Reading,  Penn.,  for  two- 
story   remforced-concrete   building  for  Asylum   for  Chronic 

J.n  s ;  i  Mi'. 

^  Pel,,^iJn,iJns;t01,~Grand  Lodge  of  Delaware,  Independent 
Order  of  Odd  Fellows,  contemplate  building  home  for  aged. 

«i  ^Ll?'!1""!0'^-50^'1.  of  Estimates  contemplates,  issuing 
$1,500,000  bonds  for  additional  schools. 

D.  C.,  Washington — William  Corcoran  Eustis  plans  to  build 
a  hotel  at  15th  St.  and  Pennsylvania  Ave.  at  an  estimated  cost 
of  several  million  dollars. 

. ,  Va"  Norfolk— Plans  prepared  for  four-story  building  for 
Brafm^tton  Lod&e  No.  56,  Knights  of  Pythias.  Estimated 
cost,  $75,000. 

Va.,  Richmond — State  Capitol  Building  Commission  plans 
"«w  Capitol  Building.  Estimated  cost  between  $200,000  and 
Ip  Z  5  u,  0  0  0. 

W.  Va.,  Charleston — F.  L.  Whitney  and  W.  S.  Mason  are 
negotiating  for  an  estate  on  which  to  build  a  modern  theater 
and  concert  hall. 

_  W.  Va.,  Wheeling — (Official) — Bids  will  be  received  some 
time  next  spring  for  theater  and  assembly  hall  for  Royal 
Southern  Amusement  Co.  Estimated  cost,  $50,000.  Noted 
Nov.  11. 

N.  C,  Asheville — Citizens  voted  $250,000  bonds  for  con- 
strcting  schools.    Noted  Aug.  26. 

N.  C,  Dohson — Commissioners  of  Surrv  County  contemplate 
new  courthouse.    Estimated  cost,  $60,000. 

N.  C„  Gastonia — Plans  being  considered  by  First  National 
Bank  for  new  building.  Estimated  cost,  $100,000.  L  L 
Jenkins,  Asheville,  Pres. 

rru  S-  Gr^nviHe— Bids  will  be  received  by  A.  G.  Furman, 
Chn.  of  Court  House  Comrs.,  until  Jan.  4,  for  courthouse  P  T 
Mayre,  Candler  Bldg.,  Atlanta,  Ga.  Arch.,  and  H.  O. '  Jones,' 
Skelton  Bldg.,  Greenville,  Superv.  Arch. 

Fla.,  Titusville — Bids  will  be  received  until  noon,  Dec  7 
by  Edward  E.  Macy,  Supt.  Pub.  Instruction,  for  school.    '  ' 

Ala.,  Birmingham— Miller  &  Martin,  Arch.,  Title  Guarantee 
Bldg.,  prepared  plans  for  five-story,  100xl40-ft  building  at 
Second  Ave.  and  19th  St.  for  Louis  Saks  Clothing  Co  1900 
First  Ave. 

i.-u  Te,nn-»  Knoxville — (Official) — We  have  been  advised  that 
the  Board  of  Commerce  does  not  contemplate  building  to  be 
known  as  Tennessee  Vocational  Reformatory  for  Girls  as 
stated  in  our  issue  of  Nov.  11.    Noted  Nov.  11. 

Tenn.,  Nashville — Plans  being  prepared  by  Ludlow  &  Pea- 
body,  Arch.,  101  Park  Ave.,  New  York,  N.  Y.,  to  remodel 
building  at  Fourth  Ave.  and  Union  St.  for  bank  and  office 
buiilding  for  Fourth  and  First  National  Bank.  Estimated 
cost,  $125,000. 

Ky.,  Covington — Citizens  voted  $150,000  bonds  for  high 
school.    Noted  Oct.  14. 

Ohio,  Akron — Citizens  of  Richfield  Township  voted  to  issue 
$40,000  bonds  for  central  school. 

Ohio,  Alliance — Citizens  voted  $100,000  bonds  for  improving 

a  number  of  schools. 

Ohio,  Ashtabula — Citizens  voted  $40,000  bonds  for  schools. 

Ohio,  Canton — Bids  will  be  received  next  spring  for  a  two- 
story  addition  to  Woodland  School.  Estimated  cost,  $60,000 
W.  C.  Lane,  Clk.,  Bd.  of  Education. 

Ohio,  Cincinnati — Bids  will  soon  be  received  by  E.  H  Dorn- 
ette,  Arch.,  for  four-story,  35x80-ft.  hospital  for  German  Dea- 
coness Hospital  Association.  Estimated  cost,  $40,000.  Noted 
Nov.  18. 

Ohio,  Cincinnati — A  six-story  building  40x90-ft.  will  be 
erected  on  Fourth  St.  west  of  Elm  St.    Estimated  cost,  $40,000. 

Ohio,  Cleveland — Plans  will  be  prepared  bv  Maurer  &  Mills, 
Arch.,  1335  Scofield  Bldg.,  for  new  building  for  Glenville  M.  E. 
Church.    Estimated  cost,  $40,000. 

Ohio,  Columbus — Bids  will  be  received  about  Dec.  1  for 
recreation  building  at  Schiller  Park  for  city.  Estimated  cost 
$40,000.  Ray  Sims,  c/o  Ohio  State  University,  Arch.  Noted 
Nov.  18. 

Ohio,  Dayton — Citizens  of  Oakwood  Township  have  author- 
izes $50,000  bond  issue  for  school  improvements. 

Ohio,  Eaton — Citizens  voted  $250,000  bonds  for  three-story 
court  house.    Thies  &  Thies,  Arch.,  Dayton.    Noted  Sept.  16. 

Ohio,  Fremont — (Official) — Bids  will  be  received  some  time 
next  year  for  church,  Sunday  school  building  and  parish  house 
for  Grace  Lutheran  Church.  Estimated  cost,  $100,000.  W  E 
Tressell,  Pastor. 

Ohio,  Gallon — Bonds  for  $40,000  voted  for  Children's  Home 
in  Crawford  County. 

Ohio,  McCutchenville 

for  new  school. 

Ohio,  Marion — J.  E.  Albert,  Cleveland,  is  interested  in  the 
organization  of  a  company  for  the  purpose  of  building  a 
hospital.    Estimated  cost,  $60,000. 

Ohio,  Springfield — Plans  being  prepared  bv  R.  F.  Gable, 
Arch.,  Springfield,  for  church  on  Fair  St.  for  Phillips  Chapel. 

Ohio,  Steubenville — J.  H.  Andrews,  New  Cumberland,  W. 
Va.,  is  interested  in  a  project  to  raise  $100,000  to  finish  and 
equip  the  Ohio  Valley  Hospital. 

Ohio,  Tiltonsville — Bonds  for  $45,000  voted  by  citizens  for 
new  school. 

Ohio,  Fhrichsville — Citizens  voted   $45,000  bonds  for  new 
school  on  Trenton  Ave.    Noted  Nov.  11. 

Ohio,  Wadsworth — Plans  prepared  for  church  for  Lutheran 

congregation.    Estimated  cost,  $60,000. 

Ohio,  Wapakoneta — Plans  being  prepared  by  Roy  F.  Gable, 

Arch.,  Springfield,  for  church  for  Presbyterian  congregation. 


-Bonds  for  $40,000  voted  by  citizens 


*4n°>nn0*J^St  «*chfiel«— Citizens  of  Richfield  Township  voted 
West  Richfield         central  sch°o1  on  site  between  East  and 

S4n  ™n°V^itn?stown— ?itizens  °f  Howland  Township  voted 

$40,000  bonds  for  schools. 

Ind.,  Evansville— Red  Men  contemplate  constructing  eight 
or  nine-story  building.    Estimated  cost,  $75,000. 

stoIIvd'sr"1a.mmt°n.d— Contract  ^11  soon  be  awarded  for  two- 
stoiy,  85xU3-ft  building  for  Harry  Kavanaugh.  A  A  Sch- 
wartz, 6  North  Clark  St.,  Chicago,  111.,  Arch.     Noted  Nov  IS 

a  In«};'  Inuianano,is—  Strand  Theater  Co.,  332  South  Michigan 
Aye.,  Chicago,  111.,  leased  Lyceum  Theater  at  Indira  noli  ^fnrf 
will  remodel  and  reconstruct  same  Estimated  cX&O.  3 
Mich.,  Detroit—Contract  will  soon  be  awarded  for  buildine 
thea,te^\.  sto,e  and  office  building  on  Grayiot  Ave  for  bS 
vard  Theater  Co.    C.  Howard  Crane,  2323  Dime  Bank  Bldg; 

Mich.,  Grand  Rapids — Contract  will  soon  be  awarded  for 
three-story,  125xl50-ft.  church  for  Wealthy  Street  Bantist 
congregation.  Estimated  cost,  $75,000.  baptist 
a  if?1"  Chicago— Y.  W.  C.  A.  plans  to  build  a  new  building  at 
Ashland  Ave.  and  Monroe  St.     Estimated  cost    $6570  0  0 

111., .Freeport— State  Bank  of  Freeport  plans  to  build  six- 
story  bank  and  office  building.  s  x 

111.,  Homer— Township  School  Trustees  contemplate  hieh 
school.    Estimated  cost,  $40,000.  pule  nlgn 

111.,  Joliet — Plans  prepared  by  H.  E.  Hewitt  Peoria  for 
Eastern  Ave.  school.    Estimated  cost,  $40,000  ^eor»a,  ror 

111..  Peoria— Peoria  Labor  Temple  Association,  recently  in- 
corporated, plans  to  build  a  temple  for  labor  organizations  of 
city.    Estimated  cost,  $50,000.  B4U"diiuiii>  oi 

111.,  Sidney— Construction  of  high  school  contemplated  bv 
Township  Board  of  Education.    Estimated  cost,  $40  000  y 

Wis.,  Madison— Students  of  University  of  Wisconsin  con- 
template using  endowment  of  about  $350,000  of  J.  Stephens 
Tripp  of  Prairie  du  Sac  for  clubhouse.  p  iens 

tq^10*"-0'  tDes,  Moines— Scottish  Rite  Masons  will  build  132x 

^no^nn^w^1  aV4tJ?  aJd  Hi^ht  st-    Estimated  cos? 

$300,000.    William  Koch,  Pres.  Bldg.  Com.,  2809  Cottage  Ave! 

,  *owa'  Pe»  Moines  — Valley  National  Bank  contemplates 
building  15-story  office  building  at  Fourth  and  Walnut  St 

Iowa,  Washington — Construction  of  new  buildine  contem- 
plated by  Washington  Telephone  Co.  Estimated ;  cSft,  $50,000 

s^°A^nSW^teri00T?lectio.n  rU1  be  held  Dec-  12  to  vote  on 

U^lf,J^W&h^^tSruln  for  Board  of  Educa- 

forMiSaub7PlanS  b6ing  prePared  fo1'  six-story  hotel 

A™Minnr  DuJuth~E^ans  hfing  P/epared  by  Kelly  &  Williams, 
Aich.,  Duluth,  for  three-story,  160x200-ft.  high  school  build- 
ing.    Estimated  cost,  $105,000. 

Minn.,  Hibbing — John  A.  Healy,  owner  of  Hibbing  Hotel 
recently  destroyed  by  fire,  will  organize  a  company  for  pur- 
pose of  building  hotel.     Estimated  cost,  $100,000. 

™=.Minn™  Hibbing— City  will  build  court  house.  Estimated 
cost,  <plUU,000. 

Minn 

mens 


in.,  Northfield — Trustees  of  Carlton  College  plan  to  build 
dormitory.    Estimated  cost,  $110,000. 

Minn.,  Northfield — Plans  being  prepared  for  chemistry 
building  at  Northfield.    Estimated  cost,  $80,000. 


Ellerbe, 


Minn.,  St.  Paul — Plans  being  prepared  by  F  H 
Endicott  Bldg.,  St.  Paul,  for  three  hospitals. 

ro^Kan-»  Noedesha — Plans  being  prepared  for  two-story,  426x 
526-ft.  office  building  for  Standard  Oil  Co.  C.  A.  Henderson 
Coffeyville,  Arch. 

Kan.,  Topeka — R.  Marks,  Des  Moines,  Iowa,  plans  to  build 
department  store  building  at  Eighth  and  Kansas  Ave. 

Neb.,  David  City — Bonds  for  $60,000  voted  for  high  school. 

S.  D.,  Mitchell — Plans  being  prepared  for  building  for 
Mitchell  Trust  Co.  Estimated  cost,  $65,000.  M.  F.  Patton  in- 
terested. 

S.  D.,  Webster — Plans  being  prepared  by  Holmes  &  Flinn 
Arch.,  8  South  Dearborn  St.,  Chicago,  111.,  for  high  school 
Estimated  cost,  $60,000. 

Mont.,  Butte — A  three-story  business  building  will  be  con- 
structed by  B.  K.  Wheeler,  U.  S.  District  Attorney.  Estimated 
cost,  $50,000. 

Mo.,  St.  Louis — An  addition  of  five  stories  will  be  built 
to  the  Shubert  Theatre  at  12th  and  Locust  St.    Estimated  cost, 

$250,000. 

Mo.,  Springfield — Y.  W.  C.  A.  will  build  three-story,  brick 
building.  Estimated  cost,  $75,000.  Harry  Cooper,  297  East 
Water  St.,  Chn.  Bldg.  Com. 

Tex.,  Austin — Plans  for  new  hospital  at  Agricultural  and 
Mechanical  College  have  been  submitted  to  State  Inspector  of 
Masonry.     Estimated  cost,  $50,000. 

Tex.,  Brownsville — Election  will  be  held  Dec.  11  to  vote 
on  $100,000  bonds  for  purchasing  site  and  building  high  and 
ward  schools  for  Brownsville  Industrial  School  District. 

Tex.,  El  Paso — Plans  being  prepared  by  Trost  &  Trost, 
Arch.,  Mills  Bldg.,  for  new  temple  at  Montana  and  Oregon  St. 
to  be  known  as  Temple  Mt.  Sinai.    Estimated  cost,  $50,000. 

Tex„  El  Paso — Plans  being  prepared  by  Trost  &  Trost, 
Mills  Bldg.,  for  addition  to  Everybody's  Dry  Goods  Store,  Inc. 
Estimated  cost,  $100,000. 

Tex.,  Port  Arthur — Plans  prepared  by  W.  R.  Burk,  Arch., 
New  Orleans,  La.,  for  five-storv,  brick  and  concrete  store  and 
office  building  for  A.  G.  Wutky. 
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°ki*,"  Ok,,aboma— BuXs  wiU  £e  received  by  M.  Cornelius,  Penn.,  Pittsburgh— Ceneral  contract  for  five-story,  84x114- 

^lk.,  Bd.  of  Oklahoma  County  Commissioners,  until  10  a.m.,  ft.    building   for   First  U.   P    Church   awarded   to   ROSE  A 

Dec.  6,  for  school.  FISHER.     Noted  Nov.  11. 

.Okla.,  Tulsa — Kinney,  Kingsbury  &  Tingley,  415  First  Na-  D-    c-    Washington — Contract    for    office    building    at  901 

tional  Bank  Bldg.,  contemplates  building  eight-story,  50x100-  Massachusetts  Ave.  for  American  Federation  of  Labor  award - 

ft.  reinforced-concrete  building.    Estimated  cost,  $125,000.  ed  to  R-  P-  WHITBY  CO.    Estimated  cost,  $90,000. 

Colo.,  Denver — Press    reports    state   that   Loyal   Order   of  s-  c-«  Columbia — General  contract  for  high  school  awarded 

Moose  will  build  sanitarium  near  Denver.     Estimated  cost,  to  GEORGE  W.  WARING,  Columbia,  at  $971979. 

$2,000,000.  Ky>  Louisville — ALFRED    STRUCK    CO.,    Louisville,  at 

Colo.,  Denver — School  Board  has  acquired  a  site  at  29th  and  about  $45,000,  awarded  contract  for  new  building  for  Western 

Dexter  St.  on  which  it  plans  to  build  the  proposed  Park  Hill  Union  Telegraph  Co. 

SCh0°L  Ohio,  Akron— INDIANA  ENGINEERING  AND  CONSTRUC- 

Colo.,  Swink — City  purchased  site  and  will  build  city  hall.  TION  CO.,  Ft.  Wayne,  awarded  contract  for  business  block. 

Estimated    cost,    $40,000.  Estimated  cost,  $80,000. 

Ariz.,    Solomonville — Bids   will    be    received    until    2    p.m.,  Ohio,  Canton — ROBERT  H.   EVANS  &  CO.,   Columbus,  at 

Dec.  6,  by  Supervisors  of  Graham  County  for  two-story  court  $408,443,  awarded  contract  for  high  school.    Noted  Oct.  14. 

house  and  jail.    Estimated  cost,  $44,000.    B.  Blake  ,Clk.  nh!„   ,-,„,  ,  .         _  „  _ 

Ohio,  Columbus — (Official) — Dawson  Construction  Co.,  May 

Wash.,  Seattle — Bids  will  be  received  by  Board  of  Seattle  Bldg.,  Pittsburgh,  Penn.,  at  $40,000,  submitted  lowest  bid  for 

Commissioners   until   Dec.   8   for  superstructure   of  Spokane  homeopathic  hospital  at  Ohio  State  University.    Noted  Nov.  11. 

Ave.  freight  shed.    Estimated  cost,  $60,000.  . 

Ohio,   Dayton — Contract   for   two-story   addition   to  Steele 

Calif.,  Palo  Alto — Joseph  Larkin  plans  to  build  a  hotel  at  High  School  awarded  to  STRUCTURAL  CONCRETE  CO,  Day- 

an  estimated  cost  of  $80,000.  ton,  at  $62,000.    Noted  Sept.  30. 

Calif.,  Redding' — Plans   prepared   for  school  at  Pine  and  Ind.,  Evansviile — Bids  were  received  Oct.  31  for  coliseum 

Larkin  St.    Estimated  cost,  $82,000.  for  county  as  follows:     H.  W.  Klausman,  Indianapolis,  $123,- 

,,,.„„     ,     „     ,.          -r,,        .    .                    ,  .  66°:   W.   M.  Sutherland,   St.  Louis,  $123,889;  A.  W.  Stallman, 

Calif.,  Santa  Barbara — Plans  being  prepared  for  two-story,  Chamnaiirn  111    Mo    $1  24  779     Noted  Ont   14  ' 

125xl25-ft.  Carnegie  Library  building.     Estimated  cost,  $50,-  ^namPai^n-  nl-  M°-  M24.779.    Noted  Oct.  14. 

000.    Francis  W.  Wilson,  Arch.,  Santa  Barbara.  Ind.,  Marion — (Official) — All  bids  recei\ed  Nov.  11  for  high 

Ont.,  Ingersoll-Election  will  soon  be  held  to  vote  on  $70,-  SCh°01  rejected'    Estimated  cost,  $150,000.    Noted  Sept.  16. 

000  bonds  for  school.    W.  R.  Smith,  Clk.  111.,   Chicago — Bids    received    by   Board    of   Education  for 

Wa^d^-ES^S  b$e5i01!00PrePared  **  SCh001  *»  Mi<Mle  ^'^SSSSSS,  Co',  ^^0^^^^^ 

Ward.     Estimated  cost,  $50,000.  $11,529;  Bolters  Sons,  $10,239,  structural  steel;  B.  J.  Regnall 

Ont.,  Toronto — Sons  of  Canada  contemplate  building  club  £°-' J7i9?4,;  H??son  Bros.,  $7,288;  H.  Schrick,  $8,060,  carpentry; 

house.    Estimated  cost,  $50,000.  Schrick,    $19,537;    F.   A.    Siebold,    $18,480;    S.    N.  Neilson, 

$18,858,  masonry;  Frust  &  Fanning,  $7,449;  A.  G.  Ward,  $7,800; 
James  A.  Hagen,  $7,930,  stone.    Noted  Nov.  18. 

Bids  In  and  Contracts  Awarded  ™                          .  .,,.,..„„ 

ill.,  Chicago — Bids  were  received  Nov.  13  for  general  con- 
Mass.,  Agawam— All  bids  received  Nov.  15  for  brick  train-  ^ct  for  Chicago  Municipal  Tuberculosis  Hospital  as  follows: 
ing  school   rejected  as  too  high.     Estimated  cost,   $100,000.  iv°mas  G-  Gage  Co.   $65,000;  William  Adams  Co.,  $68,975;  H. 
Noted  Oct.  21.  Eilenberger  &  Co.,  $78,459. 

Mass.,  Boston — (Roxbury) — Contract  for  addition  to  High  c            Danville — Contract  for  four-story,   75xl50-ft.  building 

School  of  Practical  Arts,  Greenville  and  Winthrop  St.  awarded  for  Masonic  Lodge  awarded  to  YEAGER  &  SON,  Danville.  Es- 

to  J.  J.  FLYNN,  319  Washington  St.,  Boston,  at  $56,756.  Noted  timated  cost,  $150,000. 

Nov-  18'  Wis.,  Sheboygan — Contract  for  city  hall  awarded  to  IMMEL 

Mass.,   Danvers-Lowest    bids    received   Nov.    5    for   brick  CONSTRUCTION  CO.,  Fond  du  Lac.    Estimated  cost,  $99,000. 

building  for  Independent  Agricultural  School  were  as  follows:  Iowa,  Waterloo — LANITZEN  CONSTRUCTION  CO.,  Lafay- 

L.  A.  McAllon,  North  Andover,  $64,400;  John  A.  Driscoll,  North  ette  Bldg.,  awarded  contract  for  three-story  48xl36-ft.  paro- 

Andover,  $69,450.    Noted  Oct.  28.  chial    schorl   for   Sacred   Heart  Church   congregation.  Esti- 
mated cos',    $46,000.     Noted  Nov.  18. 

Mass.,  North  Adams — All  bids  received  Nov.   17   by  E.  C.  ...          „           _                         _   ,           .  T  m, .  „ 

and  G.  C.  Gardner,  Arch.,  Springfield,  Mass..  for  three-story,  ^^""•^AV- Contract    awarded    to    ALEXANDER  ROB- 

100x270-ft.  brick  high  school  rejected  as  being  too  high     Esti-  ERXS'  160£  Mlnnesota  Ave.,  Duluth,  for  brick  hotel  for  George 

mated  cost,  $125,000.    Noted  Nov.  11.  A-  Plne-    Estimated  cost,  $44,000. 

„„„„     „  .  „          „  ,                           .  Mo.,  Jefferson  City — Contract  for  office  building  awarded  to 

Mass.,  Springfield — Contract  for  church  at  State  and  Or-  LOGAN  CONSTRUCTION  CO    Carthasre     Estimated  pn«t  «7n 

leans  St.  for  Christ  Scientist  Church  awarded  to  FRED  T.  LEY  oon         '-uiNbiituciiuiN  ^u  _  cartnage.    estimated  cost,  $70,- 

&  CO.    Estimated  cost,  $100,000. 

Mo.,  St.  I, on  is — Bids  were  received  Nov.   19  by  Board  of 

R.  I.,  Providence — Contract  for  church  for  St.  Charles  Bar-  Public  Works  for   first  unit  of  children's  building  for  City 

romeo  Church  awarded  to  P.  J.  TRETTIER,  East  Providence.  of  St.  Louis  frpm  John  Hill  Construction  Co.,  St.  Louis,  $65,- 

Estimated  cost,  $60,000.  747;  Murch  Bros.  Construction  Co.,  St.  Louis,  $67,200;  Gillick 

Bros.,  St.  Louis,  $67,498.    Noted  Nov.  11. 

N.  J.,  Elizabeth — Contract  for  El  Mora  School  awarded  to  P.  m        „,  „                           .                                    ,   ,         „  „ 

B.  POLHEMUS,  Roselle,  N.  J.    Estimated  cost,  $60,000.    Noted  ,,^Tex'VEI  Paso— Contract  for  courthouse  awarded  to  J.  E. 

Nov.  11.  MORGAN,  El  Paso,  at  $364,971.    Noted  Oct.  14. 

w    ¥                                  +  „<-  f„„            i,„„„  *      c-             *  Wash.,  Spokane — Contract  for  proposed  office  building  at 

r^ritv '  ^p.  Jv^^T^  If  i         „  eW  «<°mf  f°r  Sisters  of  Riverside  Ave.  and  Stevens  St.  awarded  to  HURLEY-MASON 

Charity  of  Providence  to  be  known  as  St.  Ann's  Home  for  po    Snnkanp     FlstimateH  ™<=:t    tc'^nnn  ^^w^ 

Aged  awarded  to  D.  W.  McGEE  CONSTRUCTION  CO.,  INC.,  at  feP°kane-     Estimated  cost,  $1^5,000. 

$94,065.  Calif.,  Los  Angeles — Contract  for  eight-story,  reinforced- 
concrete  office  building  at  Los  Angeles  and  Sixth  St.  awarded 

Penn.,  Philadelphia — Contract  for  15-story  office  building  to  WEYMOUTH  CROWELL,  2026  West  Ninth  St.,  Los  Angeles. 

at  16th  and  Walnut  St.  awarded  to   STACEY,  REEVES  &   

SONS.    Estimated  cost,  $400,000. 

The    American    Society   of    Civil    Engineers    will    draft  a 

Penn.,    Philadelphia — Contract    for    two-story,    62xl20-ft.  federal  law  to  eliminate  existing  disputes  and  open  the  way 

parochial  school   and   chapel   at   62d   and   Cedar   St.   for  St.  for  a  $50,000,000  project  on  the  Columbia  River  in  Oregon  for 

Carthage  Church  awarded   to  JOHN  McSHAIN,    1610   North  the  manufacture  of  nitrates  to  be  used  in  the  manufacture  of 

St.,  Philadelphia.    Estimated  cost,  $40,000.  explosives. 

CATSKILL   AQUEDUCT,    NEW   YORK,   N.  Y. 
Contract  168 

Bids  were  received  by  the  Board  of  Water  Supply,  Oct.  19,  York;  (E)  Simon  Russek,  Inc.,  261  Broadway,  New  York;  (F) 

for  Contract  166,   constructing  two  galvanized-steel  covered  William  H.  Egan,   147   East  25th  St.,   New  York;    (G)   H.  C. 

superstructures  for  drainage  chambers  at  shafts  11  and  21  Stowe  Construction  Co.,  221  Greenpoint  Ave.,  Brooklyn;  (H) 

of  the  tunnel   of  the   Catskill   Aqueduct  from    (A)    NORTH-  James  MacArthur  Co.,  22  Ormond  PI.,  Brooklvn;   (I)  Snare  & 

EASTERN  CONSTRUCTION  CO.,   225   Fifth  Ave.,   New  York  Triest  Co.,  233  Broadway,  New  York;  (J)  Post  &  McCord,  101 

(awarded  contract);  (B)  Louis  Wechsler.  1133  Broadway,  New  Park  Ave..  New  York;  (K)  Vulcan  Rail  and  Construction  Co., 

York;   (C)  Levering  &  Garrigues  Co.,  552  West  23d  St.,  New  35  Meserole  Ave.,  Brooklyn;    (L)   Marble  Arch  Co.,   21fith  St. 

York;  (D)  A.  L.  Guldone  &  Son,  Inc.,  161  East  23d  St.,  New  and  Broadway,  New  York.    The  item  bids  were  as  follows: 

A                        CDEFGHI  J  KL 

460,000 lb.  structural  steel   $0.03325  $0,035      $0.0377    $0.03951  $0,039      $0.0375    $0.0365    $0,043      $0.04       $0.04       $0.0455  $0.04 

24,000  lb.  galvanized  sheet  steel  and  mis- 
cellaneous iron  and  steel                               .114         .155         .102         .09  .11           .1675        .154         .08           .14           .17           .1325  .15 

20  M.  ft.  b.m.  timber  and  lumber                  63.60       46  00       54.00       75.00  63.00       58.00       55.00       55.00       70.00       46.00       97.00       60  00 

4,000  sq.ft.  roofing                                            .03           .  05           .  036          035         .  03  .  04           .  055         .  08           .  07           .  24           .  0425        .  04 

Doors  and  windows  in  building  at  shaft  11 

(lumpsum)                                              788.50   1,150  00      805  00      784.00  1,130.00   1,539  00   1,200.00   1,800  00   1,500  00   1,956  00      960  00  2,500.00 

Doors  and  windows  in  building  at  shaft 

21  (lump  sum)                                         660.16     950  00      720  00      869.00  1,020.00   1,339  00   1,000  00   1,767.00   1,400.00  2,016.00      810  00  :?00.00 

17-  ton    electrically-operated    crane    in  ~~^| 

building  at  shaft  11  (lumps  um)              4,200.00  3,075.00  3,830.00  3,458.00  3,170  00  3,100  00  4,700  00  2,900  00  3,600  00  3,073.00  4,800.00  4,500  00 

18-  ton  hand-crane  in  building  at  shaft  21 

(lumpsum)                                            2,184.00   1,650  00  1,940  00   1,662  00  1,460  00   1,500.00   1,700  00   1,450  00  2,850.00   1,597  00   1,900  00  2,500  00 

20  cu.yd.  concrete  masonry                            15  60       20  00       15.70         9.50  25  00       28  00       18  00       15  00       25  00       22.90       17.00  20.00 

Extended  totals                                      $27,567     $28,165     $28,623     $28,937  $29,240     $30,628     $30,766     $31,337     833,290     $33,460     $35,030  $35,460 
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Brown  &  Clarkson,  Washington,  D.  C,  has  moved  its  office 
from  the  Star  Bldg.  to  the  Oxford  Bldg.,  14th  and  New  York 
Ave.  Both  members  of  this  firm  were  for  a  number  of  years 
with  the  U.  S.  Geological  Survey;  the  firm  is  specializing  in 
topographic  mapping  and  precise  surveys  of  all  kinds.  It 
did  the  topographic  mapping  of  the  Cincinnati  Topographic 
Survey,  covering  an  area  of  100  sq.  miles,  for  the  Department 
of  Sewerage  Investigation,  City  of  Cincinnati,  Ohio. 

Burns  «&  McDonnell,  Consulting  Engineer,  has  moved  its 
offices  from  the  Scarritt  Bldg.  to  Suite  400,  Interstate  Bldg., 
Kansas  City,  Mo. 

E.  M.  Hasar,  former  president  of  the  Universal  Portland 
Cement  Co.,  declined  W.  E.  Corey's  invitation  to  join  the 
Midvale  Steel  and  Ordnance  Co.'s  official  staff,  because  he 
prefers  to  devote  his  whole  attention  to  his  new  $20,000,000 
cement  merger,  called  Hagar  Portland  Cement  Co.,  although 
his  plans  have  been  temporarily  delayed  on  advice  of  finan- 
cial backers  awaiting  more  favorable  conditions  for  new 
merger  enterprises. 

Industrial  Works,  Bay  City.  Mich.,  has  established  an  office 
in  the  Widener  Bldg.,  Philadelphia,  Penn.  Information  can 
be  obtained  from  its  Philadelphia  office  regarding  wrecking 
and  freight-handling  cranes,  pile  drivers,  locomotives,  etc. 

Capital  to  the  Amount  of  $50,000,000  may  be  attracted  to 
Alabama  for  the  purpose  of  building  a  plant  to  generate 
nitrogen,  providing  the  permission  of  the  government  is  se- 
cured for  the  construction  of  two  more  dams  on  the  Coosa 
River. 


CATALOG  NOTICES 

The  Hydraulic  Pressed  Steel  Co.,  Cleveland,  Ohio.  Cat- 
alog. "Hydraulic"  pressed  steel  forms  for  concrete  construc- 
tion.    Illustrated,  96  pp.,  5x8  in. 

B.  F.  Sturtevant  Co.,  Hyde  Park,  Boston,  Mass.  Bulletin 
No.  221.    Electric  fans.     Illustrated,  24  pp.,  6%x9  in. 

A.  M.  Byers  Co.,  Pittsburgh,  Penn.  Bulletin  No.  26.  Wrought 
iron  pipe.    Illustrated,  24  pp.,  8y2xll  in. 

Asbestos  Protected  Metal  Co.,  Pittsburgh,  Penn.  Bulletin 
No.  56.  "Waugh"  grazing  construction.  Illustrated,  20  pp., 
8x10%  in. 

Ingersoll-Rand  Co.,  11  Broadway,  New  York.  Catalog  No. 
76.  "Water  Lifted  By  Compressed  Air."  Illustrated,  80  pp., 
6x9  in.  Form  No.  9201.  Calyx  core  drills.  Illustrated,  128  pp., 
6x9  in. 

General  Electric  Co.,  Schenectady,  N.  Y.  Bulletin  No.  44,- 
005.  Line  material  and  rail  bonds  for  mine  and  industrial  haul- 
age.    Illustrated,  76  pp.,  8x10%  in. 

Chicago  Pneumatic  Tool  Co.,  Fisher  Bldg.,  Chicago,  111. 
Booklet  No.  213.  Simplate  flat  disc  valves.  Illustrated,  10  pp., 
3y2x6  in.  Bulletin  No.  216.  "Hummer"  self  rotating  hammer 
drills.     Illustrated,  28  pp.,  6x9  in. 

American  Bitumastic  Enamels  Co.,  17  Battery  PI.,  New 
York.  Pamphlet.  "Recent  Achievements  in  the  Prevention  of 
Corrosion."     Illustrated,  48  pp.,  8x10%  in. 

Ball  Engine  Co.,  Erie,  Penn.  Bulletin  S-12.  Erie  revolving 
shovels.     Illustrated,  12  p.,  8%xll  in. 


CATSKILL  AQUEDUCT,   NEW  YORK,  N. 
Contract  128 


Bids  were  received  by  the  Board  of  Water  Supply,  Oct.  26, 
for  Contract  128,  constructing  two  superstructures  for  Hill 
View  Intake  and  Downtake  Chambers,  in  Citv  of  Yonkers 
from  (A)  William  H.  Egan,  147  East  125th  St.,  New  York; 
(B)  The  Marble  Arch  Co.,  216th  St.  and  Broadway,  New  York; 


(C)  Louis  Wechsler,  1133  Broadway,  New  York;  (E)  Conners 
Bros.  Co.,  64  West  8Sth  St.,  New  York:  (F)  Frederic  W.  Burn- 
ham,  30  East  42d  St.,  New  York;  (G)  Emerson  Building  Co., 
103  Park  Ave.,  New  York;  (H)  P.  F.  Kenny  Co.,  33  Old  Broad- 
way, New  York.    The  item  bids  were  as  follows: 


ABCDEFGH 

1,000  bbl.  gray  Portland  cement   SI. 70       $2.50       $1.70       $1.60       $2.00       $1.75       $157       $2  25 

250  bbl.  white  Portland  cement   3.20         4.00         3.00         3.00         4.00         4.00         2  90         3  80 

Hill  View  Uptake  Chamber  superstructure,  exclusive  of  items  1  and  2  (lump  sum)  35,353 . 00  39,000  00  38,100. 00  37,254 . 00  39,300  00  46,750. 00  49,000. 00  48,000  00 
Hill  View  Downtake  Chamber  superstructure,  exclusive  of  items  1  and  2  (lump  sum)  56,556 . 00  54,000 . 00  58, 100 . 00  60, 184  00  63,700 . 00  69,300 . 00  71,000 . 00  74,816 . 00 

Extended  totals   $94,409     $90,500     $98,650     $99,788  $106,000  $118,800  $122,295  $126,016 


STATE  HIGHWAYS — CALIFORNIA 


Bids  were  received  by  the  State  Highway  Commission, 
Sacramento,  Calif.,  for  constructing  highways  in  Sonoma, 
Placer  and  Mariposa  Counties,  from  (A)  L.  F.  Gerdetz  Co., 
San  Francisco;  (B)  F.  Rolandi,  San  Francisco;  (C)  J.  A.  Mar- 
shall, Berkeley;  (D)  P.  H.  Hoare,  Oakland;  (E)  A.  J.  Fair- 
banks, Willits;  (F)  Palmer  &  McBryde,  San  Francisco;  (G) 
Bauer  &  Beard,  Two  Rivers;  (H)  Bates,  Borland  &  Ayer, 
Oakland;  (I)  G.  W.  Conners,  Eureka;  (J)  Moffett  &  Mead, 
San  Francisco;  (K)  Spring  Construction  Co.,  Berkeley;  (L) 
W.  B.  Hunt  &  Sons,  Alameda;   (M)  O'Brien  Bros.,  Martinez; 


(N)  M.  Blumenkranz,  Stockton;  (O)  Forest  Paving  and  Con- 
struction Co.,  Live  Oak;  (P)  Taylor  &  Berdiner,  Willows;  (Q) 
Whitlock  &  Gorrill,  Durham;  (R)  Twohv  Bros.  Co.,  San  Fran- 
cisco; (S)  C.  H.  &  A.  W.  Gorrill,  San  Francisco;  (T)  Manuel 
Jacinto,  Sacramento;  (U)  George  R.  Daley,  San  Diego;  (V) 
Toohev  &  Johnson,  Dunsmuir;  (W)  J.  F.  Fitzpatrick,  Red 
Bluff;  (X)  W.  J.  Schmidt,  Berkeley;  (Y)  George  S.  Benson  & 
Sons,  Los  Angeles;  (Z)  Occidental  Construction  Co.,  Los 
Angeles;  (Z-l)  Engineer's  estimate.  The  item  bids  were  as 
follows: 


Sonoma  County 

A 

B 

C 

D 

E  , 

F 

G 

H 

I 

J 

K 

L 

M 

(Z-l) 

43,500  cu.yd.  excavation  unclassified. 

$0.55 

$0.59 

$0 

42 

$0.43 

$0.50 

$0.48 

$0,485 

$0.38 

$0.52 

$0.42 

$0  365 

$0 . 54 

$0.48 

$0.50 

14  M  b.m.  Oregon  pine  lumber  in 

place  

40.00 

40  00 

35 

00 

34  00 

30.00 

30.00 

28.00 

32  00 

50  00 

40  00 

42  50 

18.00 

40  00 

30.00 

13  M  b.m.  Redwood  lumber  in  place 

45.00 

50 . 00 

40 

00 

39  00 

32.00 

35.00 

32.50 

40  00 

50  00 

45  00 

48.20 

IS  .  00 

40.00 

32.50 

266  lin.ft.  12-in.  corrugated  metal 

pipe  

.75 

.50 

60 

.30 

.50 

.50 

.  55 

.50 

.50 

.50 

.53 

.60 

.60 

50 

120  lin.ft.  15-in.  corrugated  metal 

pipe  

1.00 

60 

80 

.30 

.60 

.60 

.60 

.50 

.  55 

.60 

.65 

.70 

60 

.60 

194  lin.ft.  18-in.  corrugated  metal 

pipe  

1.20 

.70 

90 

.40 

.80 

.70 

.70 

.60 

.60 

.70 

.75 

.80 

1  00 

.70 

442  lin.ft.  24-in.  corrugated  metal 

pipe  

1.25 

.80 

1 

00 

.65 

1.00 

.80 

.80 

.75 

.65 

.90 

1  10 

1  10 

1.25 

.80 

264  lin.ft.  30-in.  corrugated  metal 

pipe  

1.50 

1.00 

1 

00 

.75 

1.25 

1.00 

.80 

.75 

.75 

1.00 

1.30 

1.30 

1.50 

1  10 

1,200  lin.ft.  4-in.  tile  drain  

.40 

.30 

50 

.25 

.25 

.  15 

.35 

.10 

.35 

.20 

.30 

.65 

.15 

.25 

185  cu.yd.  concrete,  Class  B,  culverts 

and  monuments  

15.00 

20.00 

16 

00 

12.50 

8.00 

13.00 

14.50 

10.00 

10.00 

14.00 

10  00 

15.00 

11.00 

10.00 

2,400  lin.ft.  moving  and  resetting 

property  fences  

.  15 

.10 

05 

.05 

.04 

.05 

.025 

.04 

.05 

.04 

.  10 

.07 

.06 

.06 

4,200  lin.ft.  board  and  wire  new  prop- 

.15 

.10 

05 

.03 

.04 

.04 

.035 

.04 

.04 

.05 

.05 

.05 

.06 

.030 

32,400  lin.ft.  woven  wire  new  prop- 

ertv  fences  

.  15 

.09 

05 

.04 

.05 

04 

.04 

.04 

.045 

.06 

.045 

.05 

.06 

.045 

76  monuments  

1.00 

1.00 

1 

00 

1.50 

1.00 

1  10 

1.25 

1.00 

1.00 

1.00 

2.00 

50 

1.00 

.50 

Extended  totals   $30,022 

$35,845 

$26,242 

$24,869 

$27,650  $27,176 

$27,727 

$22,183 

$29,163 

$25,408  $22,852 

$30,903 

$28,205 

$31,S70 

Mariposa  County 

B 

I 

U 

V 

W 

X 

Y 

Z 

(Z-l) 

53,000  cu.yd.  excavation.  

$0.62 

$0. 

58 

$0 

38 

$0.40 

$0.60 

$0. 

55 

$0 

74 

$0.75 

$0 .  45 

1.10 

1. 

00 

1 

50 

.90 

1.20 

1. 

90 

74 

1.50 

1.00 

.50 

50 

80 

.60 

.60 

60 

90 

.50 

1.00 

156  lin.ft.  18-in.  corrugated  metal  pipe 

.60 

50 

90 

.70 

.75 

85 

90 

.70 

1.00 

406  lin.ft.  24-in.  corrugated  metal  pipe 

.80 

(10 

1 

00 

.80 

.90 

1. 

00 

1 

00 

.95 

1.30 

310  lin.ft.  30-in.  corrugated  metal  pipe 

1.10 

70 

1 

25 

1.00 

1.10 

1. 

25 

1 

00 

1.20 

1.75 

810  cu.vd.  concrete,  Class  B,  culverts  a..  l  monuments 

15.00 

15! 

IK  I 

20 

00 

24.00 

17.00 

15. 

00 

17 

50 

17.00 

15.00 

2,324  lin.ft.  guard  rail  

.35 

10 

75 

.60 

.40 

50 

80 

.50 

.40 

1.00 

1. 

id 

25 

1.25 

2.00 

i! 

00 

3 

00 

1.00 

.50 

$49,254 

$46,860 

$45,285  $ 

15,285 

$50,557 

$47,522 

$59,160  $ 

58,900 

$47,178 

Placer  County 

A 

F 

H 

N 

O 

P 

Q 

R 

s 

T 

(Z-l) 

45,000  cu.yd.  excavation  unclassified.  . 

$0 .  60 

$0.60 

$0 .  65 

$0.50 

$0.60 

$0 .  55 

$0 . 45 

$0.42 

$0.39 

SO. 475 

$0.45 

480  lin.ft.  12-in.  corrugated  metal  pipe 

.75 

.50 

.50 

.50 

.40 

.70 

.50 

.30 

.55 

.50 

.30 

330  lin.ft.  18-in.  corrugated  metal  pipe 

1.00 

.60 

.50 

.60 

.50 

.80 

.60 

.50 

.60 

.50 

.40 

120  lin.ft.  24-in.  corrugated  metal  pipe 

1.25 

.70 

.75 

.75 

.60 

1.00 

.70 

.60 

.70 

.50 

.50 

235  cu.vd.  concrete.  Class  B,  culverts  and  monuments. 

12.00 

12.50 

10.00 

10.00 

10  00 

9.50 

10.00 

9.00 

9.00 

10.00 

9.00 

8.700  cu.vd.  concrete,  Class  B,  pavement  

2.80 

3.25 

3.50 

3.15 

2.95 

2.70 

3.00 

2.98 

2.98 

3.50 

2.85 

3,120  lin.ft.  guard  rail  

.35 

.30 

.35 

.40 

.35 

.50 

.35 

.50 

.30 

.50 

.35 

1.00 

1.00 

1.00 

1 .00 

1.  10 

1.00 

1  00 

.60 

1.00 

2.00 

.50 

Extended  totals   $50,368  $59,953  $63,935  $54,308  $56,809  $53,002  $50,582  $49,113  $47,339  $56,586  $56,123 
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SEWER — CLINTON,  IOWA 

Bids  were  received  Sept.  14  for  constructing  sewers  in 
District  No.  2  and  3  from  (A)  D.  E.  Keeler,  Davenport;  (B) 
A.  C.  Comstock,  Cedar  Rapids;  (C)  Independent  Construction 


Co.,  Davenport;  (D)  Illinois  Improvement  and  Ballast  Co., 
Chicago,  111.;  (E)  O'Neal  &  Preston,  St.  Paul,  Minn.;  (F)  James 
Kennedy,  Fargo,  N.  D. ;  (G)  Dearborn  Construction  Co  Wa- 
terloo; (H)  THOMAS  CAREY  &  SONS,  Clinton  (awarded  con- 
tract).   The  item  bids  were  as  follows: 


DISTRICT  NO.  3— Division  A 


Bulkhead,  segment  block   

Bulkhead,  reinforced  concrete   

1,710  lin.ft.  54-in.  segment-block  sewer  

1,710  lin.ft.  reinf orced-concrete  sewer   

920  lin.  ft.  45-in.  segment-block  sewer   

920  lin.ft.  45-in.  reinf  orced-concrete  sewer  .... 

1,240  lin.ft.  39-in.  segment-block  sewer  

1,240  lin.ft.  39-in.  reinf  orced-concrete  sewer   .  . 

1,063  lin.ft.  36-in.  segment-block  sewer   

1,063  lin.ft.  36-in.  reinf  orced-concrete  sewer    .  . 

700  lin.ft.  33-in.  segment-block  sewer   

700  lin.ft.  36-in.  reinforced-concrete  sewer  .... 

323  lin.ft.  30-in.  segment-block  sewer  

323  lin.ft.  30-in.  reinforced-concrete  sewer  .... 

235  cu.yd.  rock  (track)  excavation  (segment 
block)   

235  cu.yd.  rock  (track)  excavation  (reinforced 
concrete)   

4,361  cu.yd.  rock  excavation  (segment  block).. 

4,361  cu.yd.  rock  excavation  (reinforced  con- 
crete)   

15  manholes  No.  1  (segment  block)   

15  manholes  No.  2  (reinforced  concrete)   

3  manholes  No.  2  (segment  block)   

3  manholes  No.  2  (reinforced  concrete)   

28  catch  basins  (segment  block)   

2S  catch  basins  (reinforced  concrete)   

420  lin.ft.  catch-basin  connections  (segment 
block)   

420  lin.ft.  catch-basin  connections  (reinforced 
concrete)   


$800.00 
800.00 
8.70 
9.50 
8.00 
9.65 
8.00 
9.65 
6.50 
7.89 
5.00 
7.40 
4.75 
7.20 

5.00 

5.00 
4.00 

4.00 
SO. 00 
80.00 
100.00 
100.00 
35.00 
35.00 


.50 
.50 


B 

L,  000.00 

'  9!  66 
'§.'66 
*  9!66 
"  8!66 
'  Y66 

'6.00 
10.00 

'  i;66 

' ' 8o!66 
'i66!66 
'  '35.06 


.40 


c 

$500.00 
¥.25 
Y.30 
Y.15 
¥.25 
¥.20 
V.50 


5.00 
¥.50 


75.00 

100.66 

'  35.66 


.55 


D 

$610.00 
610.00 

8.50 
9.00 
7.50 
8.25 
7.50 
8.2" 
6.5  0 
7.60 
5.50 
7.25 
4.50 
6.75 

6.00 

6.00 
4.00 

4.00 
60.00 
60.00 
90.00 
90.00 
40.00 
40.00 

.60 

.60 


6.00 

'  ¥.66 

Yo'.oo 
¥5'.  6  6 
¥2'.  6  6 


.60 


7.00 

'  ¥.75 

¥6.66 
80.66 
¥2'.  6  6 


.53 


E 

F 

G 

$780.00 

$700.00 

$500.00 

8.76 

8.40 

9.26 

7.40 

7.60 

9.48 

7.40 

7.50 

7.50 

7.00 

6.40 

6.44 

5.75 

5.00 

5.49 

4.00 

4.70 

2.88 

5.00 

¥.66 


35.00 
¥5'.  6  6 
¥5'.  6  6 


.50 


H 

$550.00 
55(1.(10 
8.15 
9.00 
7.15 
8.20 
7.15 
8.20 
6.15 
7.50 
5.15 
7.25 
4.15 
6.40 

5.00 

5.00 
3.50 

3.50 
50.00 
50.00 
75.00 
75.00 
35.00 
35.00 

.50 

.50 


320  lin.ft.  24-in.  vitrified  sewer  pipe   2.30 

320  lin.ft.  24-in.  concrete   sewer   pipe   .... 

370  lin.ft.  22-in.  vitrified  sewer  pipe   2.00 

370  lin.  ft.  concrete  sewer  pipe  r  .... 

570  lin.ft.  20-in.  vitrified  sewer  pipe   2.50 

570  lin.ft.  20-in.  concrete  sewer  pipe   .... 

1,435  lin.ft.  lS-in.  vitrified   sewer  pipe   1.40 

1,435  lin.ft.  18-n.  concrete  sewer  pipe   .... 

3,364  lin.ft.  15-in.  vitrified  sewer  pipe   1.35 

3,364  lin.ft.  15-in.  concrete  sewer  pipe  

3,848  lin.ft.  12-in.  vitrified  sewer  pipe   .90 

3,848  lin.ft.  12-in.  concrete  sewer  pipe   .... 

5,279  lin.ft.  10-in.  vitrified  sewer  pipe   .83 

5,279  lin.ft.  10-in.  concrete  sewer  pipe   .... 

1,670  lin.ft.  8-in.  vitrified  sewer  pipe   .55 

1,670  lin.ft.  8-in.  concrete  sewer  pipe   .... 

2,091  cu.yd.  rock  excavation  (vitrified)    4.00 

2,091  cu.yd.  rock  excavation   (concrete)    .... 

46  manholes  No.  1  (vitrified)   40.00 

46  manholes  No.  1  (concrete)   .... 

104  catch  basins  (vitrified)   35.00 

104  catch  basins   (concrete).....   .... 

1,560  lin.ft.  catch-basin  connections  (vitrified..  .50 

1,560  lin.ft.  catch-basin  connections  (concrete) .  .... 


Division  B 

3.00 

3.00 
'3.66 
*2.'50 
'i.'50 
'i.OO 
'  '.90 
'  '.70 
'4.'66 

46.06 
35.06 
'  '¥6 


2.50 

¥.66 
¥.16 
¥.45 

Y.30 
'  '.92 
'  .75 
'  '.58 
¥.50 
38. 6  6 
3Y.66 
'  '.55 


2.75 
3.50 
2.00 
3.00 
2.00 
3.00 
1.50 
2.00 
1.40 
1.50 
.90 
1.25 
.80 
1.00 
.60 
.75 
4.00 
4.00 
40.00 
40.00 
40.00 
.40.00 
.60 
.60 


2.70 

Y.io 

¥.25 
¥.65 
1.33 
'  '.95 
'  '.85 
'  '.67 
¥.66 
4Y.66 
42.66 
'  '.60 


2.65 
'  1.9  6 

'  ¥.66 

'  Y.30 
'  1.25 
'  '  '.85 
'  ".78 
'  '  '.59 
'  ¥.75 

¥Y  6  6 
¥2'.  5  6 
' '  .53 


2.50 
'  ¥.15 

'  ¥.66 
'  Y.60 

'  1.36 

' '  '.96 

'  '  '.75 
'  '  '.60 

'  ¥.66 
¥5.66 
¥5'.  6  6 

'  '  '.50 


.50 
.00 
,75 
.40 
00 
40 
30 
65 
25 
45 
90 
20 
67 
90 
60 
75 
50 
50 
00 
00 
00 
00 
50 
50 


Extended  totals  for  segment-block  sewer ...  $66,209.00  $73,6i4.00  $63,797.00 

Extended  totals  for  reinforced-concrete  sewer  75,233.00   

Extended  totals  for  vitrified  sewer                     32,838.00  36,509.00  31,253.00 

Extended  totals  for  concrete  sewer   ....   


$64,954.00  $66,118.00 

70,499.00   

33,610.00  34,627.00 
38,397.00   


563,734.00  $66,564.00  $60,016.00 
  67,370.00 

31,134.00  32,391.00  30,008.00 
  34,431.00 


DISTRICT  NO.  2 


Bulkhead  (vitrified)   

Bulkhead  (concrete)   

675  lin.ft.  33-in.  vitrified  sewer  pipe  

675  lin.ft.  33-in.  concrete  sewer  pipe  

300  lin.ft.  33-in.  D.S.  track  (vitrified)  

300  lin.ft.  33-in.  D.S  track  (concrete)  

592  lin.ft.  30-in.  vitrified  sewer  pipe  

592  lin.ft.  30-in.  concrete  sewer  pipe  

674  lin  ft.  2S-in.  vitrified  sewer  pipe  

674  lin.ft.  2S-in.  concrete  sewer  pipe  

345  lin.ft.  27-in.  vitrified  sewer  pipe  

345  lin.ft.  27-in.  concrete  sewer  pipe  

195  lin.ft.  22-in.  vitrified  sewer  pipe  

195  lin.ft.  22-in.  concrete  sewer  pipe  

480  lin.ft.  20-in.  vitrified  sewer  pipe  

480  lin.ft.  20-in.  concrete  sewer  pipe  

1,030  lin.ft.  15-in.  vitrified  sewer  pipe  

1,030  lin.ft.  15-in.  concrete  sewer  pipe  

1,295  lin.ft.  12-in. vitrified  sewer  pipe  

1,295  lin.ft.  12-in.  concrete  sewer  pipe  

6,740  lin.ft.  10-in.  vitrified  sewer  pipe  

6,740  lin.ft.  10-in.  concrete  sewer  pipe  

150  lin.ft.  8-in.  vitrified  sewer  pipe  

150  lin.ft.  8-in.  concrete  sewer  pipe  

40  manholes  (vitrified)   

40  manholes  (concrete)   

68  catch  basins  (vitrified)  

68  catch  basins  (concrete)  

1,020  catch-basin  connections  (vitrified).... 
1,020  catch-basin  connections  (concrete).... 
81  cu.yd.  rock  (track)  excavation  (vitrified) 
81  cu.yd.  rock  (track)  excavation  (concrete) 

2,948  cu.yd.  rock  excavation  (vitrified)  

2,498  cu.yd.  rock  excavation  (concrete)  

Extended  totals  for  vitrified  sewer   

Extended  totals  for  concrete  sewer   


4.00 


A 

B 

C 

D 

E 

F 

G 

tr.o.oo 

$500.00 

$360.00 

$410.00 
410.00 

$275.00 

$375.00 

$500.00 

¥.66 

8.00 

6.30 

6.50 
8.00 

6.25 

6.25 

5.00 

¥.66 

10.00 

7.50 

6.50 
9.00 

8.50 

7.25 

6.00 

¥.70 

6.00 

4.20 

4.50 
9.50 

4.40 

4.60 

4.80 

¥.80 

6.00 

3.75 

4.00 
5.50 

4.20 

3.90 

4.60 

¥.30 

5.00 

3.20 

3.50 
5.50 

4.00 

3.40 

4.40 

¥.45 

4.50 

3.20 

3.50 
3.80 

3.75 

3.25 

2.19 

¥.60 

3.50 

2.25 

2.50 
2.75 

2.75 

2.15 

2.00 

Y.65 

2.00 

1.40 

1.50 
1.75 

1.55 

1.40 

1.35 

Y.65 

1.05 

.90 

.85 
1.35 

1.10 

1.05 

.90 

'  '.90 

.90 

.85 

.90 
1.10 

.85 

.86 

.80 

'  .55 

.55 

.55 

.60 

.60 

.50 

.50 

.60 

Yo'.oo 

40.00 

38.00 

40.00 
40.00 

42.00 

37.00 

35.00 

3Y.66 

35.00 

35.00 

40.00 
40.00 

42.00 

32.00 

35.00 

'  '.50 

.40 

.55 

.60 
.60 

.60 

.53 

.50 

¥.66 

10.00 

5.00 

4.50 
4.50 

4.50 

7.00 

5.00 

¥.66 

4.00 

3.50 

4.00 

4.00 

3.75 

4.00 

H 

$300.00 
300.00 
6.00 
8.00 
6.00 
8.00 
4.10 
6.25 
3  60 
5.00 
3.10 
5.00 
3.10 
3.80 
2.10 
2.6t» 
1.35 
1.65 
.85 
1.35 
.80 
1.05 
.50 
.70 
35.00 
35.00 
35.00 
35.00 
.50 
.50 
5.00 
5.00 
3.40 
3.40 


$39,321.00  $45,536.00  $36,712.00 


$39,287.00  $40,070.00 
43,144.00   


$37,774.00  $37,247.00  $34,S31.00 
  42,671.00 
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CONTRACT  PRICE 

ELEVATED  RAILWAY  WORK,  PHILADELPHIA,  PENN. 

Bids  were  received  by  the  Department  of  City  Transit,  Oct. 
19,  for  constructing  the  steel  superstructure  of  elevated  rail- 
way work  in  Front  St.  from  Callowhill  St.  to  South  of  Girard 
Ave.,  Contract  No.  511,  from  (A)  McClintic-Marshall  Co., 
Philadelphia;  (B)  Pennsvlvania  Steel  Co.,  Steelton;  (C)  Con- 
ners  Bros.  Co.,  New  York,  N.  Y.;  (D)  E.  E.  Smith  Contracting 
Co.,  New  York,  N.  Y.    The  item  bids  were  as  follows: 

A  B  C  D 

Whole  work  as  shown  on  plans, 

proposed  line  (lump  sum)  S249.000.00  $265,940.00  $283,000.00  $282,665.00 
Whole  work  as  shown  on  plans, 

alternate  line  (lump  sum)  261,400.00  279,500.00  304,000.00  304,465.00 
10,000  lb.  riveted  steel  girders  .0315  .  033  .  04  .  0425 

10,000  lb.  rolled  steel  beams. .  .029  .028  .04  .0425 

10,000  lb.  steel  columns   .04  .042  .04  .0425 

10,000  lb.  steel  rods   .04  .0405  .035  .03 

10,000  lb.  iron  castings   .025  .03  .05  .04 

100  cu.yd.  excavation   1.25  1.10  2  00  2  00 

100  cu.yd.  concrete   10.00  11.80  7  50  8  00 

100  sq.yd.  asphalt  paving   4 . 50  3  00  3 . 00  2 . 50 

100  sq.yd.  new  granite  block 

paving   4.50  4.50  3.50  4.00 

100  sq.vd.  new  vitrified  block 

paving   4.50  3.75  3.00  3  00 

100  sq.yd.  new  wood  block 

paving   4.50  4  00  3.50  4.00 

100  sq.yd.  granite,  wood  or 

vitrified     block  repaying, 

concrete  base..   2.25  2.50  2.25  4.00 

100  sq.yd.  granite,  wood  or 
vitrified     block  repaving, 

gravel  base   2.00  1.50  1.50  3  .00 

100  sq.yd.  granolithic  sidewalk 

paving   1  50  2  00  1.50  2.00 

100  sq.yd.  flagstone  sidewalk 

repaving   .75  .50  1.00  3  00 

100  sq.yd.  brick  sidewalk  pav- 
ing  1.00  1.10  3.00  2. CO 

100  Tin. ft.  6-in.  straight  gran- 
ite curb  ...  1  00  1.25  3.25  1.50 

100  lin.ft.  8-in.  straight  granite 
curb   i.20  1.50  3.50  2.50 

100  lin.ft.  6-in.  or  8-in.  curved 

granite  curb   2.25  2.00  4  00  3  00 

100  lin.ft.  granolithic  curb  .  .  .55  .60  .80  1.00 

100  lin.ft.  resetting  stone  curb.  .50  .50  .30  .60 

1,000  ft.  b.m.  yellow  pine  lum- 
ber  55  00  60  00  65.00  40.00 

10,000  dollars  force  account 

(per  cent,  added)   12i%  20%  10%  15% 

Extended  totals  of  bid,  pro- 
posed line   $256,185      $273,895  $290,475  $290,790 

Extended    totals    of  bid, 

alternate  line.  .  .     268,585        287,455  311,475  312,590 

Sand  and  Gravel  Production  in  the  United  States  for  the 
year  1914  has  just  been  reported  in  a  bulletin  by  G.  P.  Lough- 
lin,  of  the  United  States  Geological  Survey.  The  following 
table  shows  the  total  production  of  sand  and  gravel,  including 
glass  sand,  from  1904  to  1914: 


Year 
1904  . 
1905. 
1  906. 
1907. 
1908  . 
1909. 


Quantity 
Short  Tons 
.  10,679,728 
.  23,204,967 
.  32,932,002 
.  41,851,918 
.  37,216,044 
.  59,565,551 


Value 
$5,748,099 
11,223,645 
12,698,208 
14,492,069 
13,270,032 
18,336,990 


Year 
1910. 
1911. . 
1912.  . 


Quantity 

Short  Tons  Value 
69,410,436  $21,037,630 
66,846,959  21,158,583 


68,354,561 

1913   79,555,849 

1914   79,281,735 


23,113,208 
24,217,508 
23,846,999 


More  complete  returns  account  principally  for  the  large 
apparent  increase  during  recent  years  as  compared  with 
1904.  Sand  for  building  purposes  constituted,  as  in  previous 
years,  more  than  one-half  of  the  total  sand  production.  The 
production  in  1914  was  24,003,962  short  tons,  valued  at  $7,688,- 
774.  This  was  a  decrease  of  1,393_,421  tons,  or  5.4%  in  quan- 
tity and  of  $319,275,  or  3.9%,  in  value  from  the  production 
of  1913.  The  average  price  per  ton,  which  increased  from 
31c.  in  1911  to  331/2C  in  1912  and  decreased  to  3iy2c.  in  1913, 
increased  to  32c.  in  1914.  Paving-sand  production  increased 
slightly  in  both  quantity  and  value  from  3,335,508  tons, 
valued  at  $1,020,389,  in  1913  to  3,580,171  tons,  valued  at 
$1,121,999,  in  1914.  The  production  of  gravel  in  1914  exceeded 
that  of  building  sand  by  more  than  15,000,000  tons,  an  excess 
which  was  2,000,000  tons  more  than  that  in  1913.  The  total 
production  of  gravel  in  1914  was  $39,212,858  tons,  valued  at 
$9,398,897,  an  increase  in  quantity  of  689,360  tons  and  in 
value  of  $556,086  over  the  production  of  1913.  These  figures 
show  an  average  cost  ton  of  nearly  25c,  as  compared  with 
slightly  less  than  23c.  in  1913  and  about  26c.  in  1912.  The 
entire  report  of  the  production  of  sand  -and  gravel  is  neces- 
sarily incomplete,  because  it  is  impracticable  to  attempt  to 
get  reports  or  to  estimate  the  quantity  of  sand  produced  by 
the  thousands  of  individuals  who  each  year  dig  a  small 
quantity  for  their  own  use. 


On  Nov.  12  and  13  the  sales  engineers  of  the  Blaw  Steel 
Construction  Co.  held  their  annual  convention  in  Pittsburgh, 
Penn.  The  men  met  Friday  morning  at  the  works  at  Hoboken, 
Penn.,  and  made  an  inspection  of  the  plant.  A  number  of  new 
devices  were  shown  and  the  men  were  entertained  at  luncheon 
in  the  dining  room  of  the  Blaw  plant.  In  the  evening  a 
banquet  was  held  at  the  Concordia  Club,  where  63  men 
assembled.  A  feature  was  a  play  in  which  various  members 
of  the  Blaw  Organization  were  imitated.  This  was  along  the 
lines  of  the  annual  meeting  of  the  Gridiron  Club  in  Washing- 
ton. Following  this,  the  Convention  reconvened  for  serious 
work  on  Saturday.  Some  very  interesting  tests  were  made  of 
the  workings  of  the  various  Blaw  products.  The  Blaw  Steel 
Construction  Co.  is  a  designer  and  builder  of  steel  forms  for 
every  type  of  concrete  construction. 


The  Department  of  Commerce  in  a  recent  report  issued  the 
following,  giving  details  showing  the  value  of  merchandise 
imported  from  and  exported  to  each  of  the  principal  countries 
during  August  and  the  eight  months  ended  with  August,  1915, 
compared  with  corresponding  periods  of  the  preceding  year. 

 Month  of  August          8  Months  Ended  with  August 

Imports  from:  1914  1915  1914  1915 
Grand  Divisions- 
Europe   $.50,620, 866  $38,142,368  $565,147,023  $351,389,547 

North  America   39,217,253  46,104,723  309,480,732  354,397,501 

South  America   15,095,782  22,280,972  157,448,040  199,449,175 

Asia   20,629,273  31,438,884  190,907,276  184,017,968 

Oceania   3,514,573  2,440,359  32,327,846  38,662j981 

Africa   690,143  1,396,896  15,050,346  22,941,588 

Total   $129,767,890  $141,804,202  $1,270,361,263  $1,150,858,760 

Principal  Countries— 

Austria-Hungary....  $880,506  $113,061  $12,802,157  $4,540,168 

Belgium   2,329,145  76,368  28,184,693  1,771,434 

France   6,902,603  7,538,826  77,309,772  46,994,257 

Germany   9,400,043  725,244  119,887,898  36,819,943 

Italv   3,445,825  2,694,413  36,987,465  34,496,134 

Netherlands   3,446,031  1,831,813  24,418,125  17,271,961 

Norway   1,071,991  659,771  6,714,829  4,617,563 

Russia  in  Europe.     .  740,766  440,124  12,096,202  912,373 

Sweden.'   614,322  1,158,911  7,240,898  7,504,829 

United  Kingdom..  17,872,280  18,535,932  194,708,846  161,737,848 

Canada   15,550,650  15,853,723  105,590,085  101,360,082 

Mexico   6,154,189  8,638,928  61,511,188  58,846,452 

Cuba..:   14,524,219  17,411,854  111,633,962  156,175,825 

Argentina   4,173,415  6,214,692  40,751,672  61,253,369 

Brazil   5,094,398  5,998,404  62,633,412  66,557,308 

China   2,482,149  4,515,138.  25,465,870  32,320j521 

India,  British   4,403,791  7,358,316  52,794,013  42,735,203 

Japan   10,068,124  10,063,178  68,737,653  62,752,966 

Australia   751,888  978,611  14,270,660  21,996,923 

Exports  to: 
Grand  Divisions — 

Europe   $48,875,232  $172,495,744  $783,921,580  $1,634,693,475 

North  America   47,670,215  52,072,286  333,212,508  335,937,399 

South  America   5,312,457  13,450,247  65,403,666  86,595,898 

Asia   3,789,548  10,268,041  61,810,908  90,242,210 

Oceania   3,306,885  9,269,451  49,936,201  62,005,215 

Africa   1,413,157  3,469,181  17,064,793  22,333,868 

Total. .'   $110,367,494  $261,024,950$1,311,349,656  $2,231,808,065 

Principal  Countries — 

Austria-Hungary   $6,698  $12,798,495  $43,334 

Belgium   $432,527  1,490,829  32,696,395  14,057,335 

France   7,420,800  28,884,743  76,607,804  333,408,123 

Germany   68,737  38,743  156,038,929  11,688,510 

Italy   1,169,326  15,511,875  39,296,253  150,151,448 

Netherlands   2,524,488  6,744,829  69,672,403  108,702,267 

Norway   1,077,259  1,618,414  5,700,859  27,840,068 

Russia  in  Europe. .  ..  76,681  9,723,520  16,974,084  58,650,085 

Sweden   312,723  4,258,322  7,985,212  61,703,589 

United  Kingdom..   .  32,951,250  93,583,342  331,539,577  574,090,545 

Canada   33,494,209  34,766,904  219,988,697  209,192,906 

Mexico   2,520,130  3,598,577  22^037,281  25,189,017 

Cuba   6,160,892  8,110,947  42,965,089  54,445,981 

Argentina   971,129  4,573,089  19,648,581  31,149,868 

Brazil   1,604,207  4,055,434  15,973,222  21,077,463 

China   603,969  1,838,762  15,945,153  13,642,517 

India,  British   450,353  1,091,951  6,403,459  9,679,438 

Japan   1,694,620  3,088,981  23,825,545  28,677,607 

Australia   1,825,453  5,285,223  28,258,622  34,190,998 

The  Buffalo  &  Susquehanna  Ry.  is  at  last  to  be  scrapped. 
Failing  in  a  long  attempt  to  find  a  buyer  who  would  operate 
this  road,  the  company  was  finally  forced  to  abandon  it  and 
the  Buffalo  Housewrecking  Co.  at  a  bid  of  $220,000  took  over 
the  track  and  equipment. 

The  roadway  to  be  abandoned  runs  from  about  the  center 
of  the  village  of  Wellsville  to  Blasdell  and  was  the  western 
division  of  the  Buffalo  &  Susquehanna  R.R.,  which  was 
built  to  Blasdell  from  Wellsville  about  12  years  ago.  When 
financial  troubles  began,  the  Buffalo  &  Susquehanna  Ry.,  the 
Buffalo-Westville  road,  was  divorced  from  the  Buffalo  &  Sus- 
quehanna R.R. 

The  coal  business  of  the  Buffalo  &  Susquehanna  Ry. 
was  diverted  to  the  Pennsylvania  R.R.  and  brought  west 
by  that  route  because  it  could  be  so  carried  more  cheaply. 
The  loss  of  the  coal  traffic  created  a  situation  whereby  the 
receivers  could  not  make  the  Buffalo  &  Susquehanna  Ry. 
meet  the  cost  of  operation.  The  bondholders  presented  the 
matter  in  court  about  a  year  ago  and  obtained  an  order  per- 
mitting them  to  abandon  the  road. 

Citizens  of  Wellsville  and  other  communities  along  the 
line  interested  themselves  in  trying  to  find  someone  to  take 
and  run  the  railway  and  were  instrumental  in  having  the 
order  for  the  abandonment  of  the  road  extended  from  month 
to  month,  but  in  the  end  failed. 

The  bondholders  still  retain  the  right-of-way  and  a  valu- 
able water-front  property  near  the  Rogers-Brown  steel  plant. 

Highway  Improvements  in  Minnesota  for  1916  will  cost 
over  $3,000,000  according  to  a  recent  statement  of  George  W. 
Cooley,  Secy,  of  the  Highway  Commission.  Already  the  state 
has  distributed  $750,000  to  the  counties  to  aid  in  the  cost  of 
road  building  and  maintenance,  on  both  state  and  county 
roads.  By  the  end  of  the  year  this  will  reach  $1,500,000,  and 
at  least  an  equal  sum  is  being  expended  by  counties  and 
villages. 

In  a  recent  letter  to  the  state  efficiency  and  economy  com- 
mission answering  its  request  for  suggestions,  Mr.  Cooley 
urged  a  state  automobile  tax  to  provide  a  special  fund  for 
road  maintenance. 

He  also  recommended  continuing  the  one-mile  state  tax, 
and  making  the  state's  share  of  state  aid  work  50  per  cent. 
He  strongly  indorsed  the  present  system,  and  letters  from 
assistants  in  the  department,  along  the  same  line,  have  been 
filed  with  the  commission. 
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PRICES  AND  BUSINESS  CONDITIONS. 

Although  for  a  number  of  months  past  business  in  all  lines 
affected  by  the  war  has  been  rushed,  it  is  safe  to  say  at  this 
time  that  the  foreign  demand  no  longer  overshadows  domestic 
requirements.  Even  those  lines  of  business  that  are  last  tu 
feel  the  effects  of  good  times  are  now  busy,  and  in  a  great 
many  cases  with  more  orders  than  they  can  handle. 

•*?rl£es  J-or,  steel>  iron  and  other  metals  are  still  advancing 
with  the  high  mark  still  to  come.  Some  of  the  mills  are  sold 
so  tar  ahead  they  are  refusing  any  new  foreign  business  in 
an  effort  to  take  care  of  the  domestic  trade.  Outputs  of 
record  proportions  are  not  sufficient  to  fill  orders,  and  under 
the  circumstances  making  deliveries  is  more  important  than 
getting  new  business.  Tin  plate  for  1916  has  advanced  40c 
a  box.  Plates  command  a  premium  in  most  cases  for  prompt 
shipment.  Dealers  in  black  and  galvanized  sheets  are  sold 
so  tar  ahead  that  one  concern  has  been  notified  by  their  mill 
to  accept  no  more  orders  before  Aug.,  1916,  delivery.  Coke  is 
a.  little  easier  for  prompt  shipment  than  it  has  been,  although 
lack  of  labor  seems  to  be  a  serious  handicap  to  any  better 
conditions  at  present.  J  cl 

Scarcity  of  transports  and  lack  of  vessels  for  exporting- 
are  still  tying  up  the  supply  of  cars  on  the  railroads,  one  of 
the  western  roads  unloading  all  its  cars  either  in  St.  Louis  or 
Kansas  City,  in  order  to  relieve  the  shortage  west  of  that 
fnrno'vp^  In  nnnr0adS  have  placed  orders  with  the  car  shops 
for  over  80,000  cars,  and  it  is  estimated  that  there  are  in- 
quiries for  about  60,000  more,  the  placing  of  which  will  be 
«?vn,M  ni?  +Vhe  bui'de'"s  getting  the  amount  of  steel  neceY- 
sary  to  build  them.  Orders  for  over  300,000  tons  of  rail  were 
placed  by  the  roads  in  November,  and  there  are  inquiries  out- 
standing for  at  least  150,000  tons  more.  The  railroads  are 
showing  a  marked  increase,  both  in  their  gross  and  net 
earnings.  In  the  second  week  in  November  there  was  an 
increase  of  25.7  per  cent,  in  the  gross  earnings  of  tlTe  rail" 
roads  which  sent  m  their  statements,  and  net  earnings  show 
an  increase  of  between  20  and  25  per  cent.  This  is  not  con- 
alTsectionY  partlcular  part  of  the  country,  but  is  general  in 

„«=  The  lumber  industry,  which  has  been  one  of  the  last  to  be 
affected  by  good  times,  is  now  very  busy,  particularly  in  the 
case  of  yellow  pine,  which  has  advanced  over  $2  per  thousand 
in  the  past  six  weeks.  The  railroads  and  car  companies  are 
buying  liberally,  and  there  is  a  good  export  demand  Dealers 
alf„expectlng  -a  lar^e  volume  of  business  when  the  building 
low,  wiTfh.'?  th>?  SPKin?-    Th-e  paint  industry,  which  oi 

™ V\e  lumber  business,  is  correspondingly  busy,  and 
the  manufacturers  are  not  accepting  any  future  orders  at 
foTme"^  PrlC6S'  and  are  Prophecying  a  considerable  advance 

A  marked  improvement  in  the  condition  of  the  labor  mar- 
ket during  October  and  November,  in  spite  of  the  ereatlv 
increased  demand,  is  noticed.    While  unemployment  has  shown 

SllveJlldehCnr,e.n8-S^thf  demand  for  ^bor  his  spread  to  pracT" 
cally  all  basic  industries  instead  of  being  confined  to  muni. 

w?tnhPtwntVnd  the  met-al  w°rking  trade.  It  would  seem  th  t 
wouin  h0alVanC\ln  Prlc5s  of  a11  building  materials  concerns 
•  somewhat  cautious  about  doing  any  new  building 
?L £  ?ncreased  cost,  but  this  does  not  selm  to  hold  true  As 
nu  Hi  f„SBSte*dlly,inCr,ease  we  note  a  marked  increase  in 
the  count?y  S&leS  °f  b0nds  for  puDlic  work  a11  over 

Canadian1  Jh^fJ™^-  Canada  explain  that  the  yield  of 
thar .in  ?n™  nnn  k t,^18  year  was  underestimated  by  more 
bwhl  r°^b.U,8he  8'  mak'ng  a  total  of  about  300;000,000 

bushels  fiom  Canada  alone.     The  British  Government  has  at- 
tempted  to   forestall  any  cornering  of  the  market   ir  rats 
mg  of  prices  by  seizing  the  wheat  in  some  of  the  Eastern 
elevators  for  which  they  are  to  pay  the  owners  I  fair  mice 

tnatS  theVU*0?^**  b°th  !?,  th?  Fnited  State"  and  Canada 
that  the  1916  gram  crop  will  not  be  as  heavy  as  this  year 
The  immense  yield  of  the  present  season  and  the  conseauent 
reduction  of  prices  will  have  a  tendency  to  discourage  extra- 
thp1"*™11!3!  laTg?e  seedinP-  The  lateness  and  immfnsity  of 
the  small  gram  crop  have  made  it  almost  impossible  for 
farmers  to  get  in  the  usual  amount  of  their  fall  plowing  and 
consequently  they  are  not  in  position,  even  if  they  w£fl'd  to 
plant  the  crops  next  year  that  they  have  had  this  year  This 
is  in  marked  contrast  to  conditions  prevailing  a  year  ago 
when  the  price  of  wheat  was  high,  and  the  lfteness  of  ihl 
fge'for^lTntVng.         f&rmer  t0  P?Gpare  &n  extra  ifrge^cre! 

The  Crop  Reporting  Board  of  the  Department  of  Agri- 
culture in  a  statement  issued  in  connection  with  but  not 
made  a  part  of  the  official  report,  shows  a  table  comparing 

?h»?UiCQi,?n-  °f  ^  year  With  three  Previous  yea?™  show? 
mg  that  1915  is  ahead  on  production  of  everything  with  the 
exception  of  corn,  which  was  larger  in  1912.  The  five  lead- 
Lnr?aCte^eatinS^1Ve  collectiYely  a  yield  of  some  358,000,000  bushels 
fl^Vf  itha"  any  Previous  annual  yield,  and  based  on  No- 
mo™e  thanPlastSvefr 1        are  °f  V&lue  abOUt  $155'°00,000 

Business  failures  as  reported  by  Bradstreet  for  the  weeks 
I  r?^   ,8  and.25  are  less  tnan  they  were  in  1914  To 
8RtWe|ktl?f  Nov   25  reporting  295,  and  Nov.  18,  389.  About 

Z  .«H«„total  number,  were  less  than  $5,000  and  9% 
under  $20,000  which  leaves  5%  of  the  failures  over  $20  000 

Money  is  very  plentiful.  In  the  past  few  days  loans 
amounting  to   something  like   $206,000,000   having  been  an- 


balknoP  theWfalL?treet  Part  of  these  are  domestic,  and  the 
balance  the  foreign  powers.  Russia  has  practically  con- 
hank' ?  hne&°t,at,ons*  f,°r„a.  $60,000,000  loan  and  the  London 
of  the  «n«  nnHPneLed  -theli;  loal?  of  $50,000,000,  the  balance 
?h™,thn,?t'0tl°'000  having  been  loaned  to  different  railroads 
provements.  country,   most  of  it  for  much   needed  im- 

CEMENT,  STONE  AND  GRAVEL 

Sand  and  Gravel — Local  dealers  say  that  business  is  still 
very  good  and  is  considerably  better  than  it  has  been  for  a 
number  of  years,  although  the  volume  of  business  has  not 
S     toQ  have  affected  prices  over  the  last  two     r  three 

m*  40c  hS*?™  ^U^ted  atr.45a  P6r  .Cy'yd-  some  dealers  ask^ 
"f,,4™-  on  large  orders.  Gravel  prices  are  as  follows:  Sub- 
way, 95c.  per  cu.yd.,  and  paving,  75c.  per  cu.yd.;  1%-in  gravel 
80c.  per  cu.yd  and  % -in.  gravel  at  85c.  per  cu.yd  These 
quotations  are  for  full  cargo  lots  of  500  cu.yd  delivered 
alongside  of  docks,  New  York.  *    1  u-enverea 

Portland  Cement — Business  particularly  in  the  Eastern  op. 
^n6^  ™an£faCtUring  A°,nes  has  ^owed  an  increase  of  fulfy 
lifr.  Ver-  November,  1914,  although  during  that  period  of  last 
year  business  was  not  normal.  Prices  afe  still  holding  very 
stiff,  and  some  of  the  mills  are  so  far  sold  up  that  thev  are 
not  soliciting  orders  for  1916  business.    Prices  are  as  follows; 

New  York    $1.27  Milwaukee    $1  48 

Jersey  City    1.21    Minneapolis    158 

Boston^   142    St.  paul  .WW.  l%l 

Pittsburgh  '.'.'.7.7  '.'.WW  .'  1.41  Peoria  W.  W.  W  '.'. '.'. '. lag 

Cleveland    1.45  Cedar  Rapids   WW'  150 

Detroit   1.40  Davenport    140 

Indianapolis    1.44  Denver                               '  '  228 

Toledo    1.44  San  Francisco'.!.'!!!!!!  2.30 

lotsTfo  hb^ar=PllCe!  are  exclusive  of  package  and  for  carload 
i°.  carI  at  Places  named.    To  contractors  45c.  is  added 

4n7  it  a^V^.  ^U^es'  ^eluding  charge  for  buying.  To  dealers 
40c.  is  added  to  the  above  figures. 

Bluestone— During  the  early  part  of  the  month  there 
seemed  to  be  a  great  deal  of  price  cutting  among  the  dif- 
ferent dealers  which  to  some  extent  was  brought  about  by 

i^^??,mtPeitltli°n-  ?reateJ  efforts  were  made  by  some  of  the 
lmpoitant  dealers  to  get  new  customers,  and  as  'a  result 
this  necessitated  some  price  cutting  in  order  for  some  of  the 
interests  to  retain  their  present  customers.  The  outlook  at 
=  ^w,n Vs  ™?re  optimistic  than  a  month  ago,  and  business  has 
shown  considerable  improvement.  At  present  prices  are  more 
firmthan  in  the  past  few  months,  and  are  as  follows- 

Bronx  flagging;  17c.  per  sq.ft.;  Manhattan,  18c.  per'  sq.ft.; 
curbing,  5x16  in    40c  per  lin.ft.;  5x20  in.,  45c.  per  lin  ft  ;  sewer 

%»Sfl£&£&A  m"  25C-  P6r  Sq  ft-;  Bel*ian 

.  Crushed  Stone — Business  still  continues  good;  prices  hold- 
ing about  the  same  as  a  month  ago.  For  IV, -in  price  ranges 
from  sp  to  90c.  and  on  %-in.  from  90c.  to  $1 7  There  is  an 
indication  of  an  advance  in  price  if  the  continued  scarcity 
of  barges  is  not  relieved.  Most  of  the  deliveries  now  being- 
made  are  contracts  signed  up  several  months  ago,  and  dealers 
are  experiencing  great  difficulty  in  the  delivering  Ordi- 
narily^ barges  could  be  had  for  about  $6  and  now  they  are 
very  hard  to  get  for  $10,  on  account  of  so  many  of  the  rail- 
roads storing  freight  on  them,  waiting  for  steamers  to 
arrive.  Dealers  m  the  Boston  report  practically  the  same 
prices,  together  with  the  same  difficulties  in  delivering. 

IRON  AND  STEEIi 

Pig  Iron — With  production  at  probably  the  greatest  ca- 
pacity on  record,  and  new  business  pouring  in  at  an  excep- 
tionally heavy  rate,  prices  have  made  conspicuous  advances 
several  times  during  the  past  month.  The  mills  have  been 
strained  to  such  an  extent  that  at  present  effort's  are  now 
being  made  to  construct  additions  to  the  shops  as  well  as 
build  new  furnaces.  Buyers  are  so  eager  to  place  orders  that 
they  are  offering  premiums  on  the  more  important  contracts 
In  anticipation  of  continued  activity  the  United  States  Steel' 
Corporation  has  already  chartered  a  number  of  vessels  for  the 
delivery  of  ore  for  1916.  Orders  now  arriving  at  the  mill  call 
for,  m  some  cases,  delivery  for  the  second  half  of  the  year 
of  1916.  Prices  in  the  Pittsburgh  District  have  advanced  $1 
per  ton.  Basic  is  now  selling  at  $16.25  and  Bessemer  at  $17  95 
It  is  reported  that  a  few  sales  have  been  made  at  higher 
figures  but  such  sales  are  unconfirmed.  In  Chicago  the  ac- 
tivity is  even  more  marked  than  a  month  ago,  and  prices  have 
shown  decided  advances  over  that  period.  The  following 
prices  are  f.o.b.  furnace,  and  for  the  switching  charge  the 
average  is  50c.  per  ton:  Northern  Foundry  No.  1  sells  at  $18 
and  No.  2  at  $17.50.  These  prices,  of  course,  are  well  main- 
tained. In  the  Birmingham  District  prices  have  advanced  and 
the  demand  for  foundry  iron  is  exceptionally  good.  Southern 
Foundry  No.  2  sells  at  $13.50  to  $14,  and  No.  1  from  $14  to 
$14.50.    These  prices  are  for  delivery  f.o.b.  furnace. 

In  New  York  purchases  have  been  more  numerous  than  a 
month  ago  and  prices  have  shown  a  decided  advance  North- 
ern Foundry  No.  2  plain  is  now  quoted  at  $17.25  to  $17.50.  No 
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2X  at  $17.75  to  $18.  Southern  Iron  is  $18.25  to  $18.50  for  No. 
1  and  $17  75  to  $18  25  for  No.  2  Foundry  and  No.  2  soft. 
Cincinnati'  prices  are  as  follows:  No.  2  Southern  $16.40  to 
$16.!»0,  Cincinnati  Southern  Foundry  No.  2  is  selling'  at  $16.40 
to  $16.90.  Cincinnati  Northern  Foundry  No.  2  at  $17. 7b  to 
$18.26. 

Track  Supplies — Along  with  the  general  demand  for  steel 
rails  and  other  railroad  supplies,  the  call  for  spikes  has  been 
excessive  Prices  have  advanced  considerably  in  the  past  month. 
One  of  the  most  recent  orders  placed  was  that  by  the  Erie  RR 
calling  for  22.000  kegs.  Railroad  spikes  t.o.b.  Pittsburgh  sell  at 
$2  per  100  lb.  for  delivery  in  the  first  quarter,  and  small  rail- 
road spikes  are  $2.10  to  $2.25.  Track  bolts  now  sell  at  $2.50 
per  100  lb  ana  tie  plates  at  $34  to  $35  per  ton.  Standard  sec- 
tion angle  bars  are  selling  at  $1.50  to  $1.7o. 

Steel  Rails— Although  most  of  the  larger  interests  have 
already  placed  their  orders  for  1916  rails,  still  a  number  of 
Imafl  orders  are  being  received  calling  for  300  to  1,000  tons. 
The  demand  for  light  rails  is  still  very  good,  and  the  lumber- 
ing inter^  well  as  the  coal  operators,  have  placed  con- 
siderable business  with  the  mills.  Standard  section  besserner 
rnil«  ire  auoted  at  $1.25:  openhearth  rails,  $1.34,  light  tans, 
8^10  lb.q $1  60:  light  rails  I  lb  $1.49;  light  rails  12  to  14  lb., 
$1.55;  light  rails,  12  lb.,  $1.44;  light  rails,  16  to  20  lb.  $1.50, 
light  rails,  25  to  45  lb.,  1.45.  These  prices  are  per  100  lb.  f.o.b 
pfttsburgn  in  carload  or  larger  lots.  For  less  than  carload 
lots  5c.  per  100  lb.  extra  is  charged. 

Struetural  Material— Although  in  the  building  line  the  de- 
mand for  structural  material  has  not  been  so  apparent  as  dur- 
ing the  month  previous,  the  call  for  structural  material  has  in 
no  sente  diminished.  Car  builders  have  entered  the  market  and 
have  placed  very  generous  orders.  Several  advances  have  been 
made  during  the  month,  but  had  no  effect  in  curtailing  the  de- 
mand. Mills  are  about  sold  up  and  have  been  postponing 
deliveries  in  a  great  many  cases.  Prices,  as  a  result  of  course 
are  verv  stead  *  and  beams  and  channels  up  to  15  in.  are  quoted 
at  $1  70"f  o  b.  mills.  For  prompt  deliveries  2c.  and  pyer  has  been 
paid  The  above  quotation  includes  beams  up  to  15  m  channels 
3  to  15  in.,  and  angles  3  to  6  in.;  tees  3  in,  and  over.  Cutting  to 
specified  lengths  is  charged  at  the  following  rates:  2  to  3  ft.  in- 
clusive 25c " ;  2  ft.  to  1  ft,  50c;  under  1  ft..  $1.50.  No  charge  is 
made  for  cutting  to  specified  lengths  over  ft.  This  price  in 
Chicago  is  equivalent  to  $1.89  to  $1.99;  in  Philadelphia,  $1,859  to 
$L909t  in  New  York,  $1,869  to  $1,919;  in  San  Francisco,  $2.05. 

Pipe — Since  last  month's  issue,  the  price  on  black  pipe  has 
increased  1%  and  present  indications  favor  a  further  advance. 
At  present  the  following  prices  are  firmly  held. 

On  carload  lots  f.o.b.  Pittsburgh  the  following  discounts 

hold:  Black  Galvanized 

%  to  2-in.  steel,  butt  welded   78%  63y2% 

2%  to  6-in.  steel  lap  welded   77%        «2%  h 

7  to  12-in.  steel  lap  welded   75%  58y27o 

At  this  rate  prices  are  as  follows: 

,  Cents  1 


-Cents- 


Diameter 

%-in  

1-  in  

l^-in  

iy>-in  

2-  in  

2% -in  

3-  in  

4-  in  


Gal  van 

Black 

ized 

2.53 

4.19 

3.74 

6.30 

5.06 

8.39 

6.05 

10.02 

8.15 

12.55 

13.45 

21.92 

17.59 

28.68 

25.07 

40.87 

5- 
6- 
7- 
8- 
9- 
10- 


Galvan- 

Diameter      Black  ized 

34.04  55.50 

44.16  72.00 

59.50  98.77 

62.50  $1.03 

-in                     86.25  1.43 

$1.03  1.70 

11-  in                         1.16  1.92 

12-  in                       1.27  2.10 

Sheets— The  phenomenal  demand  for  black  galvanized  sheets 
caused  several  advances  in  price  during  the  month  and  the 
mills Tare  so  well  booked  with  orders  that  deliveries  in  most 
£ases  are  not  promised  before  April.  One  of  the  more  import- 
ant factors  in  this  line  refuses  to  quote  for  delivery  prior 
August  Quotations  given  below  are  for  large  lots  f.o.b.  Pitts- 
burgh and  small  lots  New  York: 

 Cents  per  Pound  ^ 

Warehouse  De- 
livery New  York 


Large  Lots 
Pittsburgh 


Black  Galv. 

No.  10    2.05  3.25 

T<rn    19    2.05  3.35 

no  14 ::::   2.10  3.35 

Nos.  18  and  20   2.20  3.60 

Nos.  22  and  24    2.25  3.80 

No    26    2.30  3.95 

No    27     2.35  4.10 

no:  28  :::::   2.40  4.25 


Black 
2.55 
2.55 
2.60 
2.80 
2.85 
2.90 
2. SO 
3.00 


Galv. 

4.15 
4.15 
4.40 
4.55 
4.70 
4.85 
5.00 


EXTRAS  TO  ABOVE  LIST  PER  100  POUNDS 

For  BB  For  BBB 


,-in.  and  J4-in.. 
;-in.  and  larger. 


$1.50 
1.25 


$2.00 
1.75 


Triangle  Mesh — The  call  for  this  material  continues  and 
the  consequent  advance  in  the  price  of  other  metal  products 
caused  the  general  revision  in  the  quotations  for  this  material. 
As  we  go  to  press  the  following  quotations  hold  steady. 

PRICE  PER  100  SQ.FT.  FOR  FOUR-IN.  MESH 

, — Plain  Material  ^  ,  Galvanized  ■> 

Less  Than  Less  Than 

Car  Lots  Car  Lots 

and  Over 


Style 
No. 

*4 
5 
6 

*7 
*23 

24 

25 
*26 
*27 

28 

29 

31 

32 

33 

34 

35 

36 

38 
*39 

40 

41 

42 

43 


$8.00 
5.45 
4.45 
3.90 
3.70 


and 
and  11 
and  vf: 
to  IVi 


$3.50 
3.40 
3.30 
3.20 
3.10 


Cross-Sec. 
Area  per 
Ft.  Width 

0.102 

0.077 

0.058 

0.041 

0.170 

0.142 

0.124 

0.110 

0.085 

0.66 

0.049 

0.261 

0.225 

0.196 

0.140 

0.109 

0.075 

0.380 

0.325 

0 . 283 

0.208 

0.151 

0.101 


Carload 

10,000 

Carload 

Lots 

Sq.Ft. 

Lots 

$1.14 

$1. 

25 

$1.35 

.90 

99 

1.07 

.72 

78 

.85 

.56 

61 

.66 

1.91 

2 

09 

2.27 

1.64 

1 

SO 

1.95 

1.46 

1 

60 

1.73 

1.33 

1 

45 

1.58 

1.09 

1 

19 

1.29 

.90 

99 

1.07 

.74 

81 

.88 

2. SI 

3 

07 

3.34 

2.44 

2 

67 

2.90 

2.17 

2 

38 

2.58 

1.67 

1 

83 

1.98 

1.33 

1 

.45 

1.58 

.98 

1 

07 

1.17 

4  .00 

4 

.38 

4.76 

3.45 

3 

.77 

4.10 

3.02 

3 

.31 

3.59 

2.31 

2 

52 

2.74 

1.75 

1 

.91 

2.08 

1.25 

1 

.36 

1.48 

and  Over 
10.000 
Sq.Ft. 

$1.46 
1.16 
.92 
.71 
2.45 
2.11 
1.87 
1.70 
1.39 
1.16 
.95 


60 
3. 13 
2.79 
2.14 
1.70 
1.26 
5.13 


42 
88 
96 
24 
60 


*This  material  is  made  in  regular  widths  of  18,  22,  26,  30, 
32  42  46  50  54  and  58  in.  Standard  lengths  of  rolls  are  150, 
300  and  600  'ft.    Cutting  to  special  length  is  charged  extra. 

Bars  Concrete    Reinforcins — Mills    are    so    busy  turning 

out  bars  that  they  are  not  promising  delivery  on  any  new 
business  f oi  at  least  six  or  eight  months  Over  last  month 
the  price  has  advanced  20c,  and  it  is  safe  to  predict  from  the 
extraordinary  amount  of  business  on  hand  that  a  fuithei 
advance  is  more  than  likely  to  take  place.  .In  this  respect 
it  is  clearly  shown  that  increases  in  the  price  does  not  at 
all  curtail  the  demand.  As  we  go  to  press,  the  following 
prices  are  effective: 

"  ■  .4 

Delivered 

From 
"Warehouse 
New  York 

$2.35 


-Cents  per  Pound 


%   in.  base 


Mill  F.o.b. 

Shipment  Warehouse 

Pittsburgh  Pittsburgh 

..  $1.70 


2.35 


Wire  Rope— The  came  steady  volume  of  business  continues, 
and  prices  over  the  preceding  month  remain  Y^On^Yight 
galvanized  the  discounts  are  40  and  2y2%  oft  list,  un  origiiL 
fhey  are  55  and  2%%.  Special  brand  brights  are g  selling  at 
50  and  2M>%  off  list.  At  these  discounts,  the  net  price  or 
wire  rope  at  the  mills  is  as  follows: 


Diameter  in 
Inches 

2% 
2V4 
2 

1% 

iy2 
iy* 
i 

% 
% 


Cast  Steel 

$0.77 
0.63 
0.51 
0.40 
0.29 
0.20 
0.14 
0.08 
0.07 


-Price  per  Foot- 
Crucible  Steel 

$0.92 
0.75 
0.59 
0.48 
0.35 
0.25 
0.16 
0.09 
0.07 


Plow  Steel 

$1.10 
0.88 
0.70 
0.57 
0.41 
0.29 
0.19 
0.11 
0.08 


Cast-iron  Pipe— Quite  a  number  of  fair-sized  contracts  for 
water  Pines  have  turned  up  during  the  month,  and  several  large 
^s  companie  fhave  entered  the  market  for  considerable  supply 
Due  somewhat  to  the  war  business  in  this  country  a  number  of 
companies  have  been  forced  to  make  extensions  to  existing  lines 
Increased  cost  of  raw  materials  along  with  the  improvement 
in  business  has  caused  an  advance  in  the  price  Perc  ^  fi  in 
last  month  and  in  New  York  we  quote  carload  lots  of  6 -in. 
Class  B  and  heavier  at  $27  per  net  ton  Tidewater;  Class  A  and 
gas  pipe  at  $28  per  torn  Birmingham  f.o.b.  makers'  yard  per 
net  ton  as  follows:  4-in.,  $23.50;  6-in.  and  upward,  $2150,  gas 
ofpe  $1  per  ton  extra.  In  this  section  it  might  be  noted  that 
?AralvaPnce  has^een  $1,50  the  last  month  In  the ^  Chicago 
<ii<;trict  the  following  prices  hold  per  net  ton.  water  pipe, 
4-fn  $29 >  6-in. and  larger,  $27;  Class  A  water  pipe  and  gas 
pipe'with  an  extra  charge  of  $1. 

Chain— Due  to  the  advance  in  the  cost  of  raw  materials, 
the  price  has  advanced  50c.  per  100  lb.  Business  is  very  good 
and  the  following  quotations  hold  firm  and  steady: 

and    T9s  in  


Expanded  Metal  Lath— Business  continues  very  good,  the 

as  last  month,  but  expected  increase  is  due  around  the  first 

of  the  year. 


Prices  for  painted  are  as  follows: 


Gage 

27 
26 
25 
24 
22 


Weight 

233 
250 
300 
340 
450 


Carload 

$11.44 
12.47 
13.57 
14.64 
17.54 


1,000  to 
5,000 

$12.52 
13.55 
14.66 
15.75 
18.75 


Under 
1,000 

$13.52 
14.55 
15.66 
16.75 
19.75 


For  galvanized  cut  in  sheets,  add  6c. 


The  above  prices  are  per  100  lb.  f  o.b.  Pittsburgh. 


chain,  etc.,  are  as  follows  in  cents  per  10C »  lb, ,  »  i» 
Buffalo,  11.6;  Baltimore,  15.4;  Cleveland  10.5,  gi^innau 
Chicago,  18.9;  Denver,  68.6;  New  Orleans,  30,  w ew  xotk,  ,  , 
Philadelphia,  15.9;  St.  Louis,  23.6;  Minnesota  and  St.  Paul.  3-. 
Pacific  Coast  (all  rail).  73.9. 
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to  U%%1  n0hr.eTLPiVinf — The  price  remains  unchanged  at  $1.50 
to  *i.55  per  100  lb.  for  base  sizes  f.o.b.  Pittsburgh. 

^^nPIatfs_rDelria,nd  for  Plates  has  been  exceptionally  good  and 
railroads  have  placed  many  orders  for  cars  and  locomotives, 
h  «  ^llSl  ,Ci  h-ave  received  contracts  for  vessels  which 
nas  stimulated  business  to  a  great  extent.  However,  a  verv 
S'7„or  states,  that  the  Pennsylvania  R.R.  has  'recently 
withdrawn  its  inquiry  for  11,000  cars  because  of  the  high 
«  LqS°  e(i  by  the  builders,  who  are  having  difficulty  in 
™fti  ££tllVferi(il  °2  c.ar  wheels-  P^te  mills  are  well  filled 
W™    o'-ders  for  the  first  quarter,  and  deliveries  are  now  being 

etr-?^.Ma*criaJ~Th?  market  for  old  material  is  exceptionally 
t,?^'i„pr^ces-xrhavev.Jumped  since  tne  last  month  and  are  well 
™t,£irT  n!'y  h/avy  sales  are  being  reported  and  orders 
are  pending  calling  for  large  quantities.  In  New  York  the  im- 
Kr,v00d  C°Sd;tl0ns  aile  very  Perceptible,  and  the  following 
this  Iection?'nS  Pa         dealers  and  producers  per  gross  ton  in 

Heavy  melting  steel  scrap   $12  75  to  13  75 

Stove  plated  WrOUSht '  '  '  ".00  to  it'll 


whrcrSl'ntthiatis9Chelditita-Very  ™arket.    At  the  price  at 

shortly!       Sh  SO  that  a  dr°P  ln  Price  ought  to  be  noticed 


/-,„  Cents 
Copper  per  Lb. 

Heavy  and  crucible   16  50 

Weavy  and  wire   16-00 

Light  and  bottoms   I4'oo 

Lead 

^vy::::::::::::::::::  Ml  * 


Cents 

„  Brass  per  Lb. 

H.eayy    11.50 

Light    9  50 

No.  1  yellow  rod  turnings  12.00 

No.  1  red  turnings   11  00 

  12.00 


MISCELLANEOUS 


in   the  north 


_  finally  closed.  If 
had   not   practically   closed   at  the 


Wrought  turnings 
Cast  borings 
Railroad  malleable  cast 


No.  2 


heavy  cast   11 


7.75  to  8.00 
77.5  to  8.00 
10.00  to  10.50 
75  to  12.00 


largest  year  fn  "thT1hf8Tn™gnf%^at  "?Xt  year.  wiU   be  the 


»  ,  Ji!=  Cnicago  the  offering  includes  a  number  of  large  ton- 

caf  wheel.  S%u%S  *nd  rallS'  ^SO  a  considerable  amount  of 
car  wheels.  The  consumers  show  heavy  demand  for  scran 
materials  and  prices  have  advanced  and  are  well  maintained 
For  delivery  at  the  buyer's  works,  Chicago  and  vicinity  in- 
cluding  freight   transfer   charges,   the   following  quotations 

Heavy  melting  steel  scrap    <ti  c  on  tn  1  <; 

Old  steel  rails  rerolling ......  .  - 1 f£  1 1Hn 

No.  1  railroad  wrought   "   '"" T  2'nn  l„  11  ?n 

no-  I  ^arousht  :::::::::::::::::  «:88  lo  ftfg 

Pipes  anf  flSes?.'  \  [  [  [  [  \  \  \  ]  \ ' ' to  13.50 

Agricultural  malleable    1050  tn  linn 

Railroad   malleable      lq'nn^iV^ 

Cast    hnrinp-Q    Id. 00  to  13.25 

oast   Dormgs   6  75  tQ   ?  nn 

th;3^sthmnn^?^etlTtWa/eV°use  business  has  been  so  very  good 
having  ^r  5iffl  a^St°cks,ar.e  pretty  wel1  depleted,  dealers 
having  some  difficulty  m  placing  orders  at  the  mills  A<?  a 
result,  prices  have  advanced  evlry  week  in  the  past  month! 
nresent  quotations  given  below  are  very  " 

forcast    further   increase.     Quotations    as  given 


positf oTalT -  wZ ^a  month  U^le-d  lab,or  is  in  about  the  sa™ 
men  to  go  "way  fr™  th  ago;.bem?  almost  impossible  to  get 
being  offered   ayT/:°^i.!?l„cAt!lswl,th?ut.  e?tra  inducements 


and  the  present  quotations  given  below  are  very  firm  and 
indications    forcast    further   increase.  Quotation! 
8to?eT  are  &eneral  base  prices  for  small  lots  in  jobber's 


Refined  iron: 

1  to  1%  in.,  round  and  square   o 

1%  to  4  in.  x  %  to  1  in     % 

iy2  to  4  in.  x  %  to       in   ? 

Burden's  bar  iron     « 

Norway  bars      2 


Cents 
Per  Pound 
35 
35 
55 
05 
50 


tt»-,^«,«i«    ~      j    ,      "  it.ivwi.   cAiid  inducements 

price T  for  laborers  if  <t?  Q  ?°r  7°rk  u0suaHy  slackens.  The 
York.         borers  is  $2  a  day  for  an  8-hr.  day  around  New 

now^l^Sd^Vrninl  nof/t7  ?Vid^-t  that  conditions  have 
r^nCCp^^ 

r.f  tL  ,a„"i  actuiers.  In  some  cases  it  is  believed  that  some 
of  the  railroads  entered  the  market  because  of  thiVT  Vhl 
freight. situation  shows  no  improvement  and I  partly  as  a^e 
suit  prices  have  advanced.  Should  business  develon  at  th» 
same  rate  as  it  did  during  the  latter  part  of  thk  Lnth  ? 
revision  in  the  price  is  m?re  than  likely  to  take  nSSe  \t 
present   however,  the  following  prices  hold  P       '  At 

k     olrft"/iassms,tandard  ties  7x9  in.  by  8  ft    6  in    77c  •  fiyS  in 
by  8  ft.  67c.    These  prices  are  f.o.b.  New  York 

tlVoer  PiPes—Dealers  report  prices  somewhat  better  in  this 
line  than  a  month  ago,  and  a  slight  increase  in  price  is  noted 
with  _  a  prospect  of  a  future  advance.    Discounts  are  as  fol- 

65*  o%u";8°ft  ??■  list'  27  t.0  30»-70%  off  list;  on  30  to  36"- 
b5%>  off  list.    At  this  rate  prices  are  as  follows- 


Soft  steel: 

%  to  3  in.,  round  and  square   o 

1  to  6  m.  x  %  to  1  in     2 

1  to  6  in.  x  %  and  T5S  in     2 

Rods— %  and  U   ■> 

Bands — 1%  to  6  x    to  No.  8..  2 

Beams  and  channels — 3  to  15  in   2 

Angles: 

3  in.  x  %  in.  and  larger   o  dn 

3  in.  x  A  in.  and  %  in     o'er 

iy2  to  2%  in.  x  %  in    "  S^n 

1  %  to  2 %  in.  ft  in.  and  thicker   .  .' li !  !  ^  i.!  .' ! 2  50 

'60 
65 


Size 

3-  in 

4-  in. 

5-  in. 

6-  in. 
8-in. 

10-in. 
12-ih. 
15-in. 


prices  are  as  follows: 
PRICE  OP  SEWER  PIPE  PER  FOOT 


Price 

Size 

$0.05 

18-in. 

.05 

20-in 

.08 

22-in 

.08 

24-in 

.11 

27-in 

.16 

30-in 

.20 

.27 

36-in 

Price 
$0.38 
.45 
.60 
.65 
1.35 
1.65 
2.187 


m . 


1  to  IVi  in.  x  ,, 

i  to  i%  x  %  in  % 

Tees: 

1%  to  2%  x  %  in   p  „ 

1%  to  2%  x  ft  in     i'lX 

3  in.  and  larger  .  .  .  .  .  .  .  .  '  '  |  45 

METALS 

i„t^OI,per— ^  V^ry  larg,e  business  has  been  done  in  electro- 
^'V0^"  ln  ^he  Past, month,  with  a  steady  increase  in  price 
noted.     The  price  of  electrolytic  the  first  of  November  was 
18%c.  against  the  price  of  20c.  at  the  present  time  Lake 

fo?*^,*1^  ll  th,at  time  for  18  %  c  and  1  s  ™w  semnl 
lor  zoc      Business  has  been  very  good  up  until  last  week 

haseLenea2mtl?riniei  Sinc^ which  «me  There 

af  thit  e  lulL    Tt  ^interesting  to  note  that  a  year  ago 

at  this  time  copper  was  selling  at  $11.75. 

Tin—Tin  opened  up  the  first  week  of  November  at  36c  with 
a  drop  the  following  week  of  2%c.  Aftei -  that  continued'  buv- 
mg  forced  the  prices  up.  Until  about  the  25th  of  the  month 
tin  was  selling  at  42c.  Since  that  time  numerous  report  "have 
beared  the  market  to  some  extent,  and  the  prtle  !s  now  40c 

TnetIn<iadw^Jlei  mark/t  on  lead  has  been  quieter  than  other 
last  moiUh   from  iVr^nJ^  h&f  h?en  an  ^an"e  ! 

tCrs&edwePiriICaeheha°dIdS  th6r6  "  6n°Ugh  inoentiye  ^sm'eVe'rs 

mnnSfheltferTh»e  has.  been  a  larse  demand  during  the  past 
?l,nt^  ^0r  sPelter,  prices  showing  more  of  an      c  ease  than 

fOTl/c  indOt20cr  ,^ennS  1nSt6d-  A  "i0"411  a^°  this  was  selling 
lor  lie.  and  20c.  is  now  being  asked  for  futures  with  prompt 


Flue  Lining — Business  is  increasing  and  dealers  are  exnect- 
ing  another  increase  in  price  over  the  one  noted  in  thil  issue 
?i?.p_reAS?-t_^?«,™t  bein&  81%  off  of  list.    At  this  rate  prtces 


are  as  follows: 


FLUE  LINING— PRICE  PER  FOOT 


Size 
in  In. 

4V2x  8% 
4y2xl3 

4y2xis 

7x7 

8  72  x  8% 


Weight 
in  Lb. 

14 
20 
40 
15 
18 


Price 
per  Ft. 

$0,066 
.085 
.19 
.076 
.085 


Size 
in  In. 

8%xl3 
8^x18 
13  xl3 
13  xlS 
18  xl8 


Weight 
in  Lb. 

28 
45 
38 
57 
75 


Price 
per  Ft. 

$0,123 
.17 

.16 

.228 

.38 


Glass— Market   conditions   have   improved    Rreatlv    in  the 

PhaSr  hS'  and  at!the  ?resent  time  lar^e  manufacturers  daim 
that  business  is  almost  normal.  The  tendency  seems  to  be 
to  higher  prices,  and  it  is  expected  within  a  verv  short  time 
there  will  be  an  increase.  Prices  as  follows:  Window  Sin"  I 
strength,  1-3  brackets  inclusive,  B  quality  90<~;  and  30%-  sin 
gle  strength,  1-3  brackets  inclusive?  A  quality;  90%  and  20%" 
single  strength,  above  3d  bracket,  B  quality  90';  and  10-  •' 
single  strength  above  3d  bracket,  A  quality,  90^;;  double 
strength,  all  brackets,  B  quality,  90%  and  20%;  doubll 
strength  all  brackets,  A  quality,  90%  and  10%;  single  and 
d0U,Dle  0sntr1Pg*h'  Quality,  special  prices.     Plate,  90%  and 

Skylight,    %  -in.  wire   rough  or  ribbed,   14c.   per  sq.ft. 


40%. 


Boxing  on  above  extra  for  out-of-town  shipment. 

Clay  Drain  Tile — Local  dealers  in  this  line  are  verv  much 
pleased  at  the  amount  of  business  they  are  doing  and  "look  to 
a  big  increase  over  present  business  in  the  early  spring 
Prices  are  as  follows:  1  "^""s- 

PER   1,000  SQ.FT. 

„2  in-  3  in.  4  in.  5  in.  6  in  Sin 

$17.50  $22.50  $32.50  $47.50  $57.50  $97  50 

These  prices  are  in  carload  lots,  f.o.b.  New  York. 
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RAILWAYS — STEAM  AND  ELECTRIC 
Proposed  Work 

Maine — Bar  Harbor  &  Union  River  Power  Co.  plans  to 
build  electric  line  from  Bluehill  Falls  to  Brookline  and  Sedg- 
wick, 14  miles.    C.  M.  Tolman,  Bangor,  Maine,  Ch.  Engr. 

Maine — Mattawamkeag  &  Northern  Ry.  received  charter 
to  build  line  from  Mattawamkeag  northwest  via  East  Milli- 
pocket  to  Millinocket,  23  miles.  Charles  W.  Mullen  and  I.  B. 
Wood,  Bangor,  interested.    Noted  Nov.  18. 

Massachusetts — Bay  State  Street  Railway  Co.  received 
franchise  from  Council  to  double  track  line  on  new  river 
boulevard  from  Lowell  St.  to  Lawrence  Line.  R.  S.  Goff,  Bos- 
ton, Mass.,  Vice-Pres.  and  Gen.  Mgr. 

Massachusetts — Holvoke  Street  Railway  Co.  contemplates 
extending  line  in  South  Hadely  Falls  on  West  Main  St.  to 
Canal  St ,  Canal  to  Taylor  St.,  Taylor  to  West  Main  St.  Louis 
D.  Pellissier,  Holyoke,  Gen.  Mgr.  and  Pur.  Agt. 

Connecticut — New  York,  New  Haven  &  Hartford  R.R.  will 
expend  $17,000,000  for  improving  its  line  as  follows:  Additional 
electrification  to  get  full  benefit  of  that  already  done,  $1,500,- 
000-  trackage  yards  and  sidings,  $3,000,000;  improved  signals, 
$1,000,000;  rolling  stock,  $9,000,000. 

Pennsylvania — Baltimore  &  Ohio  R.R.  Co.  contemplates 
constructing  third  track  from  Green  Junction  to  Indian  Creek, 
seven  miles.     F.  L.  Stuart,  Baltimore,  Md.,  Ch.  Engr. 

Pennsylvania — Highland  Grove  Traction  Co.  contemplates 
extending  line  from  McKeesport  to  East  Pittsburgh.  John 
M.   Lyle,   McKeesport,   Gen.   Mgr.   and   Pur.  Agt. 

Maryland — Press  reports  state  that  Western  Maryland  R.R. 
contemplates  double-tracking  branch  line  from  Cumberland 
to  Hagerstown  In  spring.    H.  R.  Pratt,  Baltimore,  Ch.  Engr. 

Virginia — Survevs  completed  and  right-of-way  secured  by 
Norfolk.  Washingt6n  &  New  York  R.R.  for  line  from  Newport 
News  Va  to  Washington.  D.  C,  159  miles,  with  branch  line 
down'Northern  Neck,  50  miles.  Channing  W.  Ward,  Richmond, 
Va.,  Pres. 

West  Virginia — Baltimore  &  Ohio  R.R.  Co.  will  double- 
track  its  line  from  Fairmont  to  Wheeling,  77  miles.  Esti- 
mated cost  between  $3,500,000  and  $4,000,000.  F.  L.  Stuart, 
Baltimore,  Md.,  Ch.  Engr. 


West  Virginia — Pond  Fork  Railway  will  award  contract 
about  Jan  10  for  15-mile  railway  from  Madison.  According 
to  press  reports  Cole  &  Crane  will  build  several  miles  of 
logging  road  as  an  extension  of  Pond  Fork  Railway.  F.  I. 
Cabell,  Richmond,  Va.,  Ch.  Engr.    Noted  Sept.  23. 

North  Carolina — Surveys  being  made  for  extension  of  line 
of  Watauga  &  Yadkin  River  R.R.  from  Darby,  N.  C,  to  Rogers 
Mills  eight  miles.  H.  C.  Landon,  North  Wilkesboro,  Gen.  Mgr. 
Noted  Sept.  16. 

Florida — Pensacola,  Mobile  &  New  Orleans  R.R.  sold  bonds 
to  complete  its  line  from  Pensacola  to  Mobile,  Ala.,  about  17 
miles.    Henry  McLaughlin,  Pensacola,  Fla.,  Pres. 

Tennessee — New  Orleans,  Mobile  &  Chicago  R  R.  contem- 
plates extending  line  from  Middleton  to  Jackson,  Tenn.  B.  V. 
Wright,  Laurel,  Miss.,  Ch.  Engr. 

Tennessee— Tennessee  Power  Co.,  Chattanooga,  plans  to 
electrify  six  miles  of  its  railroad  from  Parksville  which  con- 
nects with  Louisville  &  Nashville  R.R.,  near  Shelton.  F.  W. 
Hoover,  Chattanooga,  Tenn.,  Gen.  Mgr. 

Indiana — Plans  being  considered  for  building  electric  rail- 
way from  Washington  and  Linto  via  Bicknell,  Frelandville, 
Pleasantville  and  Dugger.  A.  L.  Brocksmith,  Bicknell,  inter- 
ested. 

Illinois — Blue  Island  Commercial  Club,  Riverdale  Improve- 
ment Association,  Dolton  Civic  Club,  West  Hammond  City 
Club  and  the  Hammond  Chamber  of  Commerce,  Chicago,  in- 
terested in  construction  of  railway  from  Calumet  Park  to 
State  Line  St.,  West  Hammond. 

Illinois — J.  W.  Kendrick  in  a  report  to  Directors  of  Chi- 
cago, Rock  Island  &  Pacific  Railway  recommended  expendi- 
ture of  $27,000.00  during  next  three  years  for  rehabilitation 
of  line.    C.  A.  Morse,  Chicago,  111.,  Ch.  Engr. 

Illinois — Illinois  Central  R.R.  will  build  double  track 
line  from  Gravville  to  Metropolis,  about  100  miles.  A.  S. 
Balwin,  Chicago,  111.,  Ch.  Engr. 

Iowa — Citizens  of  Sioux  City  plan  to  build  interurban  rail- 
way from  Sioux  City,  Iowa,  to  Mitchell,  S.  D.  Estimated  cost, 
$1,500,000. 

Iowa — Ft.  Madison  Street  Railway  Co.  will  rehabilitate  its 
lines.  Estimated  cost,  $50,000.  D.  A.  Morrison,  Ft.  Madison, 
Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Minnesota — Preliminary  surveys  being  made  for  spur  track 
from  Steelton  to  Morgan  Park  for  Spirit  Lake  Transfer  Ry. 
Co.,  New  Duluth,  Minn. 

Kansas— It  is  reported  that  Arkansas  Valley  Tnterurban 
Ry.  Co.  is  considering  plans  to  extend  line  from  \\  ichita  to 
Eldorado.  Charles  D.  Bell,  Wichita,  Kan.,  Secy.,  Supt.,  Fur„ 
Agt.  and  Ch.  Engr. 

Kansas— Wichita  R.R.  and  Light  Co.,  Wichita,  plans  to 
build  line  on  East  13th  St.  D.  I.  Hayworth,  Wichita,  Ch. 
Engr. 

South  Dakota — Duluth.  Huron  &  Southern  Ry.  Plans  to 
build  line  from  Huron,  S.  D.,  to  Duluth,  Minn.  G.  W.  Morrow, 
Sisseton,  S.  D.,  Vice-Pres. 

South  Dakota — South  Dakota  Packing  and  Shipping  Co. 
will  build  spur  track  from  Great  Northern  R.R.  into  yards  or 
plant  at  Watertown. 

North  Dakota— Minneapolis,  St.  Paul  &  Sault  Ste.  Marie 
Ry.  plans  to  build  line  from  Max  to  Minot.  C.  N.  Kalk,  Min- 
neapolis, Minn.,  Ch.  Engr. 

Montana— Great  Northern  Ry.  Co.  contemplates  building  a. 
line  from  Scobey  to  Glentana,  50  miles,  during  1916.  A.  ti. 
Homeland,  St.  Paul,  Minn.,  Ch.  Engr. 


Missouri — Benjamin  F.  Bush,  receiver  for  Iron  Mountain 
R.R.  and  Missouri  Pacific  Ry.,  authorized  to  expend  for  new 
steel  rails  $175,000  for  Iron  Mountain  R.R.  and  $530,000  for 
Missouri  Pacific  Ry.  and  $273,000  to  improve  road  and  equip- 
ment of  both  systems.  E.  A.  Hadley,  St.  Louis,  Ch.  Engr., 
Missouri  Pacific  Ry. 

Arkansas — Pine  Bluff  &  Northern  Ry.  plans  to  build  exten- 
sion to  line  from  Cullor,  Ark.,  to  Pine  Bluff,  35  miles.  E.  C. 
Buchanan,  Little  Rock,  Ark..  Ch.  Engr. 

Texas — A.  T.  Perkins,  401  Locust  St.,  St.  Louis,  Mo.,  Pres. 
Marshall  &  East  Texas  Railway  Interested  in  construction  of 
railroad  from  Paris  to  New  Orleans. 

Texas — Street  railways  of  Dallas  contemplate  building 
loop  around  block  surrounded  by  Jefferson,  Jackson,  Houston 
and  Young  St.  to  provide  service  to  union  terminal  stations. 
Edward  T.  Moore,  Dallas,  Mgr.  of  Dallas  Consolidated  Electric 
Street  Railway  Co.,  Rapid  Transit  Railway  Co.  and  Metro- 
politan Electric  Street  Railway  Co. 

Texas — Proposition  being  considered  for  building  gas- 
electric  interurban  railway  from  Buena  Vista  to  connect 
with  Orient  R.R.  and  run  northwest  up  Pecos  Valley,  35 
miles.  Pecos  Valley  R.R.  Association  interested.  V.  L.  Sul- 
livan, Chn. 

Texas — Press  reports  state  that  Southern  Traction  Co. 
plans  to  extend  line  from  Waco  south  to  Austin,  about  100 
miles,  thence  to  San  Antonio,  82  miles.  R.  B.  Stuchter,  Dal- 
las, Tex.,  Gen.  Mgr.  and  Luther  Dean,  Dallas,  Ch.  Engr. 

Colorado — It  is  reported  that  the  business  men  of  Tulsa, 
Okla.,  plan  to  build  railway  from  Colorado  Springs  east  to 
Ordway  and  Garden  City,  Kan.,  and  from  Garden  City,  Kan., 
to  Tulsa,  Okla. 

Idaho — Sandpoint  &  Interurban  Railway  Co.,  Ltd.,  will  im- 
prove its  line  and  build  spur  track  to  Great  Northern  Rail- 
way Depot.  A.  Filson,  Sandpoint,  Idaho,  Pres.,  Gen.  Mgr.  and 
Pur.  Agt. 

Washington — Bellingham  &  Northern  R.R.  plans  to  extend 
line  from  Goshen,  Wash.,  to  Welcome,  11  miles.  E.  O.  Reeder, 
Seattle,  Wash.,  Ch.  Engr. 

Washington — Merrill  &  Ring  Lumber  Co.,  Everett,  contem- 
plates building  logging  railway  from  mouth  of  Pysht  River 
in  Clallam  County.    Estimated  cost,  $250,000. 

Oregon — Southern  Pacific  Co.  plans  to  electrify  line  from 
Whiteson  to  Corvallis,  43  miles.  W.  Hood,  San  Francisco, 
Calif.,  Ch.  Engr. 

New  Brunswick — Department  of  Railways  and  Canals, 
Ottawa  will  complete  portion  of  St.  John  &  Quebec  Ry.  (Can- 
adian Government  Railways),  from  Georgetown  to  Centerville. 
C.  B.  Brown,  Moncton,  N.  B.,  Ch.  Engr. 

Q,„.I,ec — Quebec  Central  Ry.  contemplates  extending  line 
from  English  Lake,  Que.,  to  point  in  township  of  Dionne, 
L'Islet  County,  about  25  miles.  J.  H.  Walsh,  Aherbrooke,  Que., 
Gen.  Mgr. 

Ontario — Plans  being  considered  for  hydro-radial  railway 
from  Petrolia  to  Chatham. 

Ontario — Grand  Trunk  Ry.  authorized  to  build  sidings  and 
spurs  across  number  of  highways  in  village  to  premises  or 
Port  Credit  Land  Co.,  Ltd.  H.  R.  Safford,  Montreal,  Que.,  Ch. 
Engr. 

Ontario — Plans  being  prepared  for  extension  of  line  of 
London  &  Lake  Erie  Railway  and  Transportation  Co.  from 
Lambeth  to  Delaware.  W.  N.  Warburton,  London,  Gen.  Mgr. 
and  Pur.  Agt. 

Alberta — Grand  Trunk  Ry.  authorized  to  build  railway 
spur  for  Great  West  Coal  Co.,  Ltd.,  in  northeast  quarter  of 
Section  6  and  southeast  quarter  of  Section  7-53-23,  North 
Alberta.    H.  R.  Safford,  Montreal,  Que.,  Ch.  Engr. 

Bids  In  and  Contracts  Awarded 
Ohio — Contract    for    double-tracking    line    of  Cincinnati, 

Hamilton  &  Dayton  Ry.  from  Dayton  to  Cincinnati  awarded 

to  FERGUSON  &  EDMONSON,  Pittsburgh,  Penn.    F.  L.  Stuart, 

Baltimore,  Md.,  Consult.  Engr. 

rtah— Salt    Lake    &    Utah    R.R.    awarded    contract  _  to 

WASATCH    CONSTRUCTION    CO.    for    grading    of  extension 

from  Spanish  Fork  to  Payson.    Noted  Nov.  11. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

Mass.,  Framingham — Edison  Electric-Lighting  Co.,  Boston, 
has  applied  for  permission  to  place  its  wires  underground  in 
the  business  section.    Estimated  cost,  $40,000. 

Conn.,  Hartford — Connecticut  Power  Co.,  New  London,  has 
applied  for  a  permit  to  enlarge  its  power  house  on  Commerce 
St.    Estimated  cost,  $197,000. 

N.  Y  New  York — (Borough  of  Manhattan)  —  (Official) — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr  of  Docks,  Pier 
"A,"  Battery  PI.,  North  River,  until  10  a.m.,  Dec.  6,  for  fur- 
nishing and  delivering  boiler  tubes. 

N.  Y..  Tonawanda— General  Electric  Co.,  Buffalo,  will  build 
power  plant  at  Tonawanda.  Estimated  cost,  $2,000,000.  C.  K. 
Huntley,  Pres. 

Penn.,  Brackenridge— Municipal  electric-lighting  system 
will  be  installed  in  Brackenridge.  S.  B.  Martin,  Pittsburgh, 
Consult.  Engr. 

Md.,  Frederick— City  Council  considering  plans  f°r  enlarg- 
ing municipal  electric-light  plant.  Estimated  cost,  $103,000. 
C.  L.  Reeder,  Baltimore,  Consult.  Engr. 

W.  Va..  Thurmond— Mt.  Hope  Electric  Power  and  Water 
Co.,  Mt  Hope,  has  applied  for  permission  to  install  and  oper- 
ate electric-light,  water  and  sewer  systems  in  Thurmond. 

N.  C,  Statesville — An  electric  transformer  station  will  be 
built  at  Statesville  by  Southern  Power  Co.  of  Charlotte. 

Miss.,  Boonville — See  item  under  "Water  Works." 
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Miss.,  Clarksdale — Bids  will  be  received  by  City  Commis- 
sioners until  Dec.  14  for  furnishing  equipment  for  improv- 
ing power  plant. 

La.,  Church  Point — Citizens  plan  to  hold  election  to  vote  on 
bonds  for  electric-hght  plant  and  water  system. 

.  Ky,  Mater— Electric-light  system  will  be  installed  in  Mater 
by  Wiley  W.  Gibson. 

*  *^hi?AnSlevelalld~7:City  Council  authorized  an  expenditure 
ot  $<  5,000  for  extending  cable  of  municipal  electric-light  plant. 

Ohio,  Massillon — Massillon  Electric  and  Gas  Co.  plans  to 
improve  its  plant  on  Erie  St.    Estimated  cost,  $100,000. 

Ohio,   Salem— Municipal   Service   Co.,   Philadelphia,  Penn., 
plans  to  take  over  the  plant  of  the  Salem  Electric-Light  and 
Power   Co.   and   the   Columbiana.   County   Electric-Light  and 
?alem-     Company  contemplates  an  expenditure  of 
$100,000  for  improvements.    H.  T.  Hartman,  Philadelphia,  Pres. 

Ohio,  West  Salem — P.  L.  Berry  has  purchased  electric-light 
franchise  and  system  at  $4,400. 

bid.,  Terre  Haute — See  item  under  "Buildings." 

111.,  Galesburg — See  item  under  "Water  Works." 
T.  ™'is-»   North  Milwaukee — A.    O.    Smith   Co.,    27th    St  and 
Keefe  Ave.,  will  soon  award  contract  for  boiler  house  Esti- 
mated cost,  $35,000. 

will  build 


BloomiuKton— GLOBE    ELECTRIC    CO.,  Milwaukee, 
awaided  contract  for  electric-light  plant  in  Bloomington. 


Iowa,    Clarinda — Clarinda    Electric    Light  Co 
power  plant.    Estimated  cost,  $80,000. 

Iowa,  Ft.  Dodge — Citizens  voted  to  issue  $100,000  bonds 
for  power  dam  m  Des  Moines  River  in  connection  with  hydro- 
electric power  plant  for  Ft.  Dodge.    Noted  Oct.  14. 

Iowa,  Imogcne — Plans  for  electric-light  system  in  Imogene 
being  considered. 

Iowa,  Low  Moor — City  plans  to  install  electric-lighting 
system.    Bonds  for  $4,500  authorized  for  this  purpose. 

Minn.,  Montrose — Plans  being  considered  for  electric-light 
system. 

i-  ^tI"™?  R»«?nester — (Official) — Bids  will  be  received  by  Pub- 
lic Utility  Board  until  10  a.m.,  Dec.  6,  for  furnishing  equip- 
ment for  new  power  plant.  Charles  L.  Pillsbury  Co.,  Min- 
neapolis, Minn.,  Engr.  »■■».«» 

Co/Ee>""Il.e — Election  will  soon  be  held  to  vote  on 


$20,000  bonds  for 


improving  municipal  electric-light  plant. 


Neb.,  Dixon— Election  will  soon  be  held  to  vote  to  issue 
bonds  for  electric-lighting  system. 

*  •  s- .D;vCh1an^eI1,?,r,— TPress  reports  state  that  municipal  elec- 
tric-light  plant  will  be  installed  in  Chancellor. 

S.  D.,  Mitchell— Mitchell  Street  &  Suburban  Ry.  investigat- 
ing water  power  at  Great  Bend,  78  miles  north  of  Mitchell, 
with  view  of  installing  power  plant  to  supply  electricity  to 
proposed  railway  and  surrounding  towns. 

Wyo.,  Cheyenne— An  expenditure  of  $50,000  planned  by 
Western  Power  Co.,  owner  of  Cheyenne  Light,  Fuel  and  Power- 
Co.,  for  improvements. 

..J";-  Springfield— Election  will  be  held  Jan.  11  to  vote  on 
$400,000  bonds  for  electric-light  plant. 

Okla  Heavener— Bonds  for  $20,000  voted  by  citizens  for 
electric-light  plant. 

&  Oil 
elec- 
lroad 

iic£ol°r  Frederick— Citizens  contemplate  municipal  electric- 

N.  M.,  Santa  Fe— Plans  of  Rio  Grande  Light,  Heat  and 
Power  Co.  for  raising  dam  in  White  Rock  Canyon  to  furnish 
current  -to  Albuquerque,  Santa  Fe,  Las  Vegas  and  other  points 
$650^000  French,  State  Engr.     Estimated  cost! 

Idaho,  Arco— Public  Utilities  Commission  granted  fran- 
chise to  Richard  W.  Ferris  to  build  and  operate  ele^ctric-liKht 
and  power  plant  and  water  system  in  Arco.    Noted  Nov  25 

«i9^rnz,i  Mi,any— Election  will  be  held  Dec.  14  to  vote  on 
$12,500  bonds  for  municipal  gas  plant. 

«in^AZ,^Iiami~Elec^ion  ,wi,H  be  held  Dec-  14  to  vote  on 
$40,000  bonds  for  municipal  electric-light  plant. 

Wash.,  Woodland— North  Coast  Power  Co.  plans  to  build 
power  line  from  Woodland  to  Vancouver. 

tn  .0re-  Albany— Franchise  has  been  granted  William  Hoeflich 
to  install  and  operate  electric-light  plant  in  Albany. 

Calif.,   Newport— Board   of  Trustees   considering  installa- 
tion of  gas  distributing  system.    Estimated  cost,  $30,000 
0iQ£n*"  forest— Town  Council  contemplates  installing  hydro- 
electric lighting  and  power  system.    R.  Karr,  Clk. 

Bids  In  and  Contracts  Awarded 
.     R.  I.,  Providence— (Official)— Contract  for  heating  system 
I  SS!  P^enTe?  X^'  ™M  *° 
mi^AYi"  Bu*Eal«-— F'tzpatrick   &  Hoepfner  at   $67,500,  sub- 

ElectHc  cTSatblV>9fqoro  hfntinf  ?n-d  !P0Wer,  Work'  and' Bison 
Electric  Co  ,  at  $22,900,  for  electrical  work  at  Buffalo  State 
Hospital.    Noted  Sept.  16  and  Oct.  28.  oiaie 

TTt;^*  utloa— Contract  for  installing  ventilating  system  in 
TJtica  Free  Academy  awarded  to  MONARCH  VENTILATOR 
CO.,  New  York,  N.  Y.,  at  $41,000. 

r.„iS'  CA'  Hartsville— Contract  for  installing  heating  plant  in 
at  $17,Fo00    ge  awarded  to  W-  B-  GUIMARIN  &  CO.,  Columbia^ 

Ala.,  Tuscaloosa — Contract  for  completing  gas  mains  for 
Tuscaloosa  Belt  Railway  and  Utilities  Co   awarded  to  mttmt 
CIPAL   ENGINEERING  AND  CONSTRUCTION   CO.,  Atlanta" 
Ga.    Estimated  cost,  $12,000.  ld' 

!La"  New,  °rlean.s— Bids  were  received  by  Dock  Board  for 
underground  conduits,  wiring,  etc.,  at  municipal  dock  as  fol- 
lows: Marks  Electric  Construction  Co.,  $21,690,  Barnes  Elec- 
tric Construction  Co.,  $21,700,  W.  A.  Dilzell,  $26,900?  Ford 
Bacon  &  Davis,  Engr. 


BRIDGES 
Proposed  Work 

H.-nJ!^S"*  Sa,enJ— fjans  being  considered  by  County  Commis- 
sioners for  rebuilding  Essex  bridge  across  Danvers  River 
Det"/een  Salem  and  Beverly. 

Mfl^t'^  Vro  ano»ster—  (Official)—  Bids  will  be  received  by  F.  H. 
ST""  Clk.,  until  3  p.m.,  Dec.  15,  for  two  bridges  in 
nansit  Rd.  between  Lancaster  and  Cheektowga. 

in  ^iiv^'r.^i'T1'  £r??"k~:TJvo  concrete  bridges  will  be  built 
in  Silver  Creek.    Estimated  cost,  $14,500. 

ShrPw«h„^i!Pili""ls7o1?ln,s,  being  Prepared  for  bridge  across 
bnrewsbury  River  at  Highlands.    Estimated  cost,  $35,000. 

.  J**  J".  Newark— State  Board  of  Commerce  and  Navigation 
tion  Sf  ntw'f.  ^,lth  Central  R.R.  of  New  Jersey  for  conltruc- 
Bajonne        bridge  over  Newark  Bay  between  Elizabeth  and 

licaNRWe^%wGArfitll,V:~BridJ:er,wil?  be  constructed  across  Mul- 
cost,  $80?000      Atlantlc  and  Burlington  Counties.  Estimated 

acro^T  pBi"HnR  nStOW/,^Lehigh  va"ey  R.P  will  build  bridge 
acioss  l^ehigh  River  at  Bowmanstown. 

w^o,^enn•'  Erie— (Official)— Bids  will  he  received  by  State 
Highway  Department,  Harrisburg,  until  10  a.m.,  Dec  15,  for 
bridge  near  Kearsarge,  Erie  County. 

ch^'V?-'  Har»st>urg—  (Official)—  Bids  will  be  received  by 
State  Highway  Department  until  10  a.m.,  Dec  7  for  hridse 
across  Four  Mile  Creek,  Harborcreek  Township,  Erie  County 
„„„?*eVn"n  PhBade'Phia— City  will  build  three  reinforced-con- 
crete  bridges.    G.  S.  Webster,  Engr.,  Dept.  of  Public  wis 

^llfeha^rBllgt^'Yo?^^  Y*  *   M*   CO"SUlt?  »5K 
Penn.,  Sunbury— (Official)— Bids  will  be  received  by  Samuel 
n^S1Uftiofn^b„Grounds  and  Bldgs.,  Harrisburg,  until 
fi^'  SeC'  H  for  Vl5'U-  steel  truss  bridge  at  Sunbury     G  A. 
i'link,  Harrisburg,  Engr. 

.,Roswell— Commissioners   of   Cobb    County,  Marietta 
will  ouild  steel  bridge  across  Chattahoochee  River  at  Roswell 
Estimated  cost,  $6,000.    Noted  Oct.  28.  woswen. 
Fla.,  Ft.  Lauderdale — See  item  under  "Streets  and  Roads." 

PnfcVho'  Birmingham— Plans  being  prepared  for  bridge  over 
Cahaba  River  on  Birmingham  and  Leeds  Highway. 

Ala  ,  New  Decatur— W.  B.  Edmundson   is  interested   in  a 
project  to  build  a  toll  bridge  at  an  estimated  cost  of  $200,000 

Miss.,  Fayette — Bids  will  be  received  bv  J.  C.  Shelton  Clk 

n^\S8'h  Gren.ada— Bids  will  be  received  until  Dec.  6  by 
County  Supervisors  for  steel  bridge  near  Leflore. 

Miss.,  Woodville— Bids  will  be  received  until  Dec    6  bv 
County  Supervisors  for  three  bridges  over  Buffalo  Bayou. 

,.^o!?htio'  Akro«— Plans  being  prepared  for  bridge  across  rail- 
road tracks  at  Forge  St  Estimated  cost,  $100,000,  $75  000  of 
which  will  be  paid  by  railroad  company  and  $25,000  by  city. 

r.iv°RW'  CIeJcland— Bids  will  be  received  by  E.  B.  Krause. 
P'.B.d'  of  Comrs.  of  Cuyahoga  County,  until  10  a.m.,  Dec  8 
for  bridge  work  as  per  Report  No.  3654. 

Ohio,  Dayton— Bonds  for  $115,000  voted  by  citizens  for  Mad 
River  and  Keewee  St.  bridge. 

t?  wioA  Sf,"  .CIai'sville—f Official)—  Bids  will  be  received  bv 
?i  ¥■  Hopkins.  Audr.  of  Belmont  County,  until  1  p.m.  Dec 
13,  for  three  bridges  and  one  culvert  on  line  of  Jenewirie  Rd' 
in  Wayne  and  Washington  Townships,  Belmont  County. 

Ohio,  Warren — Bids  will  be  received  bv  Board  of  Commis- 
|Ioners  °f  Trumbull  County  until  Dec.  6  for  superstructure  of 
South  Main  St.  bridge. 

Fr,Ind*'TD^'aKnsviLle^Plans,,  beinf?  prepared  by  Herman  Laub. 
Engr.,  Pittsburgh,  Penn.,  for  bridge  across  Ohio  River  about 
six  miles  above  Evansville.    Estimated  cost,  $550,000. 

Ind.,  Wabash — Bids  will  be  received  until  Dec.  7  by  Board 
of  County  Commissioners  for  Huntington  St.  bridge. 

Mich..  Ada — Bids  will  be  received  until  Dec.  8  bv  Kent 
County  Road  Commissioners  for  steel  bridge  across  the  Grand 
River  at  Ada.    Estimated  cost,  $30,000. 

c.  ?Iich/'  Lansins-— Bids  will  be  received  by  Frank  F.  Rogers 
State  Highway  Comr.,  until  noon,  Dec.  9,  for  bridge  No.  37 
3-  n  d  50. 

III.,  Bcllflower — (Official) — Bids  will  be  received  bv  R  O 
Edwards  County  Supt.  of  Highways,  Court  House,  Blooming- 
Township        P'm"    DeC'    18'    f°r   St<?el    hvidse    in  Lexington 

III.,  Watseka — (Official) — Bids  will  be  received  bv  B  Jor- 
dan. County  Supt.  of  Highways,  until  11  a.m.,  Dec  15  for 
reinforced-concrete  or  steel  bridge  in  Douglas  Town'shiD 
Iroquois  County. 

111.,  Watseka— (Official)— Bids  will  be  received  until  11  a  m 
Dec.  15,  at  office  of  County  Superintendent  of  Highways  for 
reconstruction  of  bridge  No.  137  between  Belmont  and  Miiford 
Townships,  Iroquois  County. 

v  JV*S;'  chiP«,e"'a  Falls— Press  reports  state  that  bridge  will 
be  built  across  Chippewa  River  above  Paint  Creek  dam  Esti- 
mated cost,  $55,000. 


Mis.,  Prairie  du  Sac — Plans  being  prepared  bv  M.  W 
Torkelson,  Bridge  Engr.,  State  Highway  Comn.,  Madison  foi 

^;»ff!*!nrn0naS  5  ?  con^in  *V,ver  at  Pl'airie  du  Sac.  Estimated 
cost,  $75,000.    Noted  Nov.  11 
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Iowa,  Bpworth — Construction  of  viaduct  being:  considered 
by  Illinois  Central  R.R.    A.  S.  Baldwin,  Chicago,  111.,  Ch.  Engr. 

Iowa,  Iowa  City — Iowa  City  Commercial  Club  is  promoting 
the  construction  of  a  viaduct  across  the  tracks  of  Rock  Island 
Southern  Ry.  at  College  Ave.    Estimated  cost,  $35,000. 

Minn.,  Anoka — See  item  under  "Streets  and  Roads." 

Kan.,  Ft.  Scott — City  plans  to  build  concrete  bridge  across 
Mormaton  River  on  North  National  Ave.  Estimated  cost, 
$10,000. 

Kan.,  Topeka — City  plans  to  construct  reinf orced-concrete 
bridge  over  Shunganunga  Creek  on  Sixth  Ave.  Estimated  cost, 
$12,600. 

Mont.,  Hamilton — Bids  will  be  received  by  F.  E.  Robbins, 
Clk.,  Bd.  of  County  Comrs.,  until  Dec.  6,  for  destroying  and 
removing  old  bridge  across  Bitter  Root  River  east  of  Flor- 
ence and  building  two  new  bridges  across  East  Fork  of  Bitter 
Root  River. 

Mo.,  Warsaw — Bids  will  be  received  until  1:30  p.m.,  Dec.  14, 
by  B.  R.  Burton,  Clk.  of  .Benton  County,  for  bridge  over 
Pomme  de  Terre  River,  Township  39. 

Tex,,  Clarksville — See  item  under  "Streets  and  Roads." 

Okla.,  Purcell — An  election  will  soon  be  held  to  vote  on 
$100,000  bonds  for  bridge  work  in  McClain  County. 

Okla.,  Vinita— (Official)— Citizens  defeated  $50,000  bonds 
for  17  bridges.    Noted  Nov.  4. 

Wash.,  Pasco — Plans  being  prepared  by  C.  E.  Fowler,  Con- 
sult. Engr.,  Central  Bldg.,  for  steel  bridge  across  Snake  River 
between  Pasco  and  Burbank.    Estimated  cost,  $50,000. 

Bids  In  and  Contracts  Awarded 

Maine,  Kingsfield — SAUNDERS  ENGINEERING  CO.,  Port- 
land, at  $15,000,  awarded  contract  for  reinf  orced-concrete 
bridge  over  Carrabassett  River. 

Mass.,  Boston — Bids  were  received  Nov.  22  for  concrete 
bridge  over  Charles  River  at  North  Beacon  St.  as  follows:  A.  G. 
Tomasello,  69  Gibson  St.,  Dorchester,  $117,352;  Fred  T.  Levi  Co., 
Springfield,  $119,560;  Coleman  Bros.,  Chelsea,  $124,011.  Noted 
Nov.  11. 

R.  I.,  Woonsocket — ("Official) — Bids  were  received  Nov.  23 
for  Hamlet  Ave.  and  Fairmount  St.  bridge  as  follows:  Hamlet 
Ave.  bridge,  E.  W.  Foley  Contracting  Co.,  New  York,  N.  Y., 
$71,886;  Brien  &  Bouvier,  Boston,  Mass.,  $73,152;  Bruno  &  Pe- 
titte,  Boston,  Mass.,  $90,090;  Fairmount  St.  bridge,  Spauldmg 
Construction  Co.,  Suffield,  Conn.,  $21,812;  E.  W.  Foley  Con- 
tracting Co.  ,New  York,  N.  Y.,  $23,795;  E.  B.  Roberts  Construc- 
tion Co.,  Pittsfield,  Mass.,  $24,742.    Noted  Nov.  4. 

Conn.,  Hartford — Contract  for  reinforced  concrete  bridges 
and  widening  of  causeway  in  Haddam  Township  awarded  to 
DONAHUE  BROS.,  Middletown,  $6,217.    Noted  Nov.  25. 

Conn.,  Hartford — Contract  for  concrete  bridge  on  Hartford- 
Savbrook  Turnpike,  Chester  Township,  awarded  to  JOHN  G. 
HOLBROOK.  Westbrook,  at  $6,165.    Noted  Nov.  25. 

N.  J,,  New  Brunswick — Contract  for  reinf  orced-concrete 
bridge  over  Tennents  Brook  on  South  Amboy-Bordentown 
Turnpike  awarded  to  ERRICKSON  &  MORRELL,  Moyton. 

Penn,,  AUentown — Central  of  New  Jersey  awarded  con- 
tract to  PENNSYLVANIA  STEEL  CO.,  Steelton,  Penn.,  for 
fabricating  and  erecting  steel  superstructure  of  new  bridges 
over  Lehigh  River  at  AUentown.    Estimated  cost,  $52,500. 

Penn.,  Kennet  Square — Contract  for  stone  arch  bridge  over 
Red  Clav  Creek  awarded  to  P.  J.  McCORMIC  &  SON,  West 
Chester,  at  $5,59S.    Noted  Nov.  11. 

Penn.,  Philadelphia — Contract  for  reinf  orced-concrete  bridge 
across  Ludlow  St.  awarded  to  F.  W.  VAN  LOON  CO.,  Phila- 
delphia, at  $20,000. 

Kan.,  Pittsburgh — Contract  for  bridge  at  West  Prairie  Ave. 
awarded  to  A.  JAICKS  CO. 

Mo.,  Joplin — (Official) — Contract  for  viaduct  over  tracks  of 
St  Louis  &  San  Francisco  R.R.  on  Kentucky  Ave.  awarded  to 
HORTON  CONCRETE  CONSTRUCTION  CO.,  520  Reliance 
Bldg.,  Kansas  City,  at  $18,890.    Noted  Oct.  28. 

Okla.,  Big-heart — Contract  for  reconstructing  bridge  award- 
ed to  ROCHESTER  BRIDGE  CO.,  at  $5,995. 

Wash.,  Aberdeen — A.  R.  EICHLER,  Seattle,  at  $4,355, 
awarded  contract  for  approaches  and  false  work  for  repairing 
bridge  across  Chehalis  River.    Noted  Sept.  23  and  Nov.  4. 

Calif.,  Bakersfield— Robert  Sherer  Co.,  Pacific  Electric 
Bldg.,  Los  Angeles,  at  $13,465,  submitted  lowest  bid  for 
bridges  and  culverts  on  Division,  10,  Section  7,  Bakersfield- 
Mojave  Rd.    Noted  Nov.  4. 

Calif.,  Los  Angeles — Edgar  T.  Wheeler,  at  $7,190,  submitted 
lowest  bid  for  bridge  across  San  Jose  Creek  on  Lemon  Ave. 

Calif.,  Sacramento — (Official) — Contract  for  reinforced- 
concrete  bridge  across  Mvers  Creek,  Imperial  County,  awarded 
to  HOLLAND  CONSTRUCTION  CO.,  San  Diego,  at  $15,600. 
Noted  Oct.  21  and  Nov.  18. 

WATER  WORKS 

Proposed  Work 

N.  Y.,  Buffalo — An  appropriation  of  $57,599  made  by  Board 
of  Alderman  for  improving  water  system. 

N.  Y.,  Red  Creek — Surveys  being  made  by  H.  C.  Kittredge, 
Hydraulic  Engr.,  Rochester,  for  water  system.  Estimated 
cost,  $25,000. 

Penn.,  Pittsburgh — Election  will  soon  be  held  to  vote  on 
$7,000,000  bonds,  $1,200,000  of  which  will  be  used  for  enlarg- 
ing and  improving  water  system.    R.  Swan,  Dir.  of  Pub.  Wks. 

Md.,  Somerset — Plans  being  considered  by  Somerset 
Heights  Water  &  Power  Co.  for  improving  and  enlarging 
water  system. 

Va.,  Newport  News — Newport  News  Light  and  Water  Co. 
plans  new  23-in.  supply  line  from  Reservoir  toward  Oyster 
Bay. 


W.    Va,    Thurmond — See    item    under    "Light,    Heat  and 

Power." 

S.  Cat  Charleston — Election  will  be  held  Dec.  14  to  vote  on 
$1,500,000  bonds  for  purchase  of  plant  of  Charleston  Light 
and  Water  Co.  and  $100,000  bonds  for  improving  and  enlarg- 
ing same. 

Ala.,  Cullman — Water  mains  will  be  extended  about  two 
miles. 

Miss.,  Boonville — Bids  will  be  received  by  County  Super- 
visors until  Dec.  6  for  constructing  water  and  light  plant. 

Miss.,  Clarksdale — Bids  will  be  received  until  Dec.  14  by 
M.  W.  Purnell,  City  Clk.,  for  improving  water  system. 

La.,  Church  Point- — See  item  under  "Light  Heat  and 
Power." 

Ky.,  Winchester — City  plans  to  enlarge  water  system. 

Ohio,  Canal  Winchester — Bids  will  be  received  by  G.  M. 
Herbst,  Clk.,  until  noon,  Dec.  30,  for  purchase  of  $12,000  bonds 
for  constructing  water  system. 

Ohio,  Wilberforce — Bids  will  be  received  by  Board  of  Trus- 
tees until  Dec.  14,  for  furnishing  materials  and  improving 
water  supply  system. 

Mich.,  Mt.  Morris — Press  reports  state  that  city  contem- 
plates installation  of  water  system.    H.  W.  Graham,  interested. 

Mich.,  Quincy — (Official) — We  have  been  informed  that 
plans  for  water  system  are  not  being  prepared  as  stated  in 
our  issue  of  Nov.  4. 

III.,  Galeshurg — Bonds  for  $80,000  sold  for  water  system 
and  electric-light  plant.    Noted  Oct.  14  and  Nov.  4. 

Wis.,  Milwaukee — City  Council  has  accepted  report  of  com- 
mittee for  extending  Linwood  Ave.  intake  water  tunnel  2,500 
ft.  Estimated  cost,  $500,000.  F.  G.  Simmons,  Comr.  of  Pub. 
Wks.    Noted  Aug.  19. 

Iowa,  Marshalltown — Plans  being  prepared  for  addition 
to  municipal  pumping  station. 

Kan.,  Emporia — Plans  being  prepared  by  Black  &  Veatch, 
Engr.,  Kansas  City,  Mo.,  for  filtration  plant,  distributing  sys- 
tem and  other  improvements  to  water  system.  Estimated 
cost,  $125,000. 

Kan.,  Lawrence — Election  will  be  held  March  7  to  vote  on 
$175,000  bonds  for  purchase  and  improvement  of  water  sys- 
tem.   Noted  Nov.  4. 

Mo.,  Cape  Girardeau — Plans  for  building  intake  tower  be- 
ing considered  by  Missouri  Public  Utilities  Co.  of  St.  Louis. 
Estimated  cost,  $25,000. 

Mo.,  Lees  Summit — Contract  for  water  system  will  be 
awarded  about  Dec.  15.  Estimated  cost,  $45,000.  Henrci, 
Kent  &  Lowry  Engineering  Co.,  Kansas  City,  Engr.  Noted 
Sept.  30. 

Ark.,  Beebe — Bids  will  be  received  about  Jan.  1  for  water 
system.    Estimated  cost,  $15,000.    Noted  Oct.  7. 

Ark.,  Gravette — Plans  being  considered  by  City  Council 
for  improving  municipal  water  system  and  electric  light. 

Tex.,  Denton — Bids  will  soon  be  received  for  4,000-ft.  of 
water  pipe  and  one  mile  of  sewer  pipe. 

Tex.,  Houston — David  Fitzgerald,  City  Water  Comr.,  will 
drill  artesian  wells,  install  pumps  and  build  pumping  house 
for  North  side  auxiliary  water  plant  and  connect  water 
pipe  from  new  plant  to  city  mains  through  Glen  Park  and 
North  Main  St.     Estimated  cost,  $35,000. 

Tex.,  Mart — City  will  issue  $18,000  bonds  for  water-works 
extensions.    J.  L.  Vaughn,  Mayor. 

Tex.,  Trinity — H.  S.  Wilder,  Consult.  Engr.,  Houston,  will 
prepare  plans  and  submit  report  estimating  cost  of  complete 
water  system. 

Okla.,  Clinton — Election  will  be  held  to  vote  on  bonds  for 
$6,000  for  extension  of  water  works  system. 

Okla.,  Tulsa — Election  to  vote  on  $600,000  bonds  for  storage 
basin  at  mouth  of  Shell  Creek  postponed  from  Nov.  23  to 
Jan.  2.    Noted  Nov.  4. 

Idaho,  Arco — See  item  under  "Light,  Heat  and  Power." 

Idaho,  New  Plymouth — Citv  Council  has  received  petition 
from  R.  S.  White,  Pres.  of  New  Plymouth  Water  Co.  for 
permission  to  build  and  operate  water  system  in  New  Plym- 
outh. 

Utah,  Aurora — Installation  of  municipal  water  system 
under  consideration. 

Utah,  Centerville — Election  will  soon  be  held  to  vote  bonds 
for  municipal  water  system. 

Ariz..,  Flagstaff — Coconino  Water  Development  and  Stock 
Co.,  recently  incorporated  with  $100,000  capital  stock,  plans 
to  develop  a  supply  of  water  on  the  slope  on  San  Francisco 
Peak,  near  Flagstaff,  and  to  distribute  it  by  means  of  a 
pumping  plant  and  pipe  line  to  all  stations  on  Atchison, 
Topeka  &  Santa  Fe  R.R.  between  Ashfork  and  Angel,  also 
to  tourist  resorts  on  rim  of  Grand  Canyon.  C.  H.  Spencer, 
interested. 

Ariz.,  Miami — Election  will  be  held  Dec.  14  to  vote  on  $80,- 
000  bonds  for  water  system. 

Calif.,  Azusa — City  has  retained  F.  E.  Trask,  Engr.,  Union 
Oil  Bldg.,  Los  Angeles,  to  prepare  plans  for  municipal  water 
system. 

Calif.,  Richmond— (Official) — J.  H.  Dockweiler,  Engr.,  re- 
tained bv  Richmond  Water  Commission  to  submit  a  report  on 
a  most  suitable  water  system  for  city. 

Calif.,  Whittier — Plans  will  be  prepared  by  F.  C.  Roberts, 
Engr.,  Marsh-Strong  Bldg.,  Los  Angeles,  for  water  and  dis- 
tributing system.    Estimated  cost,  $100,000. 

Que.,  Montreal — City  plans  to  enlarge  and  improve  water 

system.    M.  Cote,  City  Comptroller. 

Que.,  St.  Hyacinthe — Bids  will  be  received  until  Jan.  11  by 
Hector  Cadieux,  City  Engr.,  for  mechanical  gravity  filter  plant. 
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Out.,  Cornwall — Plans  being  considered  by  Town  Council 
for  extending  water  mains  and  installing  pump.  Estimated 
cost,  $25,000,    J.  E.  Harkness,  Clk. 

Ont.,  Dryden — Town  Council  contemplates  water  system. 
B.  S.  McKenzie,  1002  Union  Trust  Bldg.,  Winnipeg,  Man.,  Con- 
sult. Engr. 

Ont.,  Gait — City  plant  to  install  two  motors  in  electrical 
pumping  plant  at  water-works.    Estimated  cost,  $5,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Lynn — Contract  "A"  for  Ipswich  River  pumping  sta- 
tion awarded  to  BAY  STATE  DREDGING  AND  CONTRACT- 
ING CO.,  Boston,  at  $11,263;  Contract  "C"  for  De  Laval  pump 
to  POWER  EQUIPMENT  CO.,  Boston,  at  $11,995.  Noted  Oct. 
21  and  28. 

N.  Y.,  Syracuse — Contract  for  intake  pipe  at  Onondaga  Lake 
for  Solvay  Process  Co.  awarded  to  GREAT  LAKES  DREDGE 
AND  DOCK  CO.,  Buffalo,  at  $200,000. 

N.  J.,  South  Oranse — Contract  for  laying  water  mains  in 
Audley  St.  and  Montague  PI.  awarded  to  DOMINICK  MER- 
CANDANTE. 

La.,  White  Castle — Contract  for  installing  water  system 
awarded  to  AMERICAN  CAST  IRON  PIPE  CO.,  Birmingham, 
Ala.    Noted  Sept.  2. 

Ohio,  Cincinnati — Contract  for  concrete  water  tanks  in 
Kennedy  Heights  awarded  to  PERRO  CONCRETE  CON- 
STRUCTION CO.,  at  $168,747.    Noted  Oct.  14. 

Ohio,  Cleveland — Contract  for  boiler  foundations  for  filtra- 
tion plant  awarded  to  F.  W.  MARK  CO.,  Leader  News  Bldg. 
Estimated  cost,  $4,500. 

Ohio,  Cleveland — Contract  for  two  60-in.  water  mains  at 
Division  Ave.  Pumping  Station  awarded  to  HOAG  &  ZULLO 

HI.,  West  Frankfort — (Official) — Contract  for  municipal 
water  system  awarded  to  CHARLES  S.  LAIM,  St.  Louis,  Mo., 
at  $83,000.    Noted  Nov.  11. 

Iowa,  Boyden — Contracts  for  water  system  awarded  as 
follows:  ADNA  DOBSON,  Lincoln,  Neb.,  at  $5,563,  for  pipe  line; 
DBS  MOINES  BRIDGE  AND  IRON  CO.,  Des  Moines,  at  $2,650, 
for  tower  and  tank;  WARD  &  WEIGHTON.  Sioux  City,  at 
$1,528,  for  pump  house  and  drill  well;  FAIRBANKS,  MORSE 
CO.,  Chicago,  111.,  at  $610,  for  pump  and  engine. 

Minn.,  Duluth — Contract  for  5.000-ft.  1%-in.  and  1  000-ft. 
114 -in.  galvanized  iron  pipe  awarded  to  DULUTH  PLUMBING 
SUPPLIES  CO. 

Tex.,  Beaumont — Contract  awarded  to  SPENCE  &  HOWE 
CONSTRUCTION  CO.  for  water  mains  across  Neches  River. 
Estimated  cost.  $10,800. 

 Tex-»  Ft.  Worth — Contract  awarded  to  HEDGES  CON- 
STRUCTION CO.,  Springfield,  Mo.,  for  completing  West  Fork 
Reservoir  and  constructing  sewage-disposal  plant.  Estimated 
cost,  $172,000.    Noted  Oct.  14. 

Ont.,  Berlin — City  Council  awarded  contracts  for  water 
system  as  follows:  C AN ADI AN- ALLIS- CHAMBERS  CO  LTD, 
S-i^^VkJ^-  Toronto,  at  $4,492,  for  pumping  machinery; 
GARTSHORE-THOMPSON  PIPE  AND  FOUNDRY  CO..  Stuart 
StV',^-  Hamilton,  at  $7,074,  for  piping;  KERR  ENGINE  CO., 
Walker  Rd.,  Walkerville,  for  valves. 

SEWERS 

Proposed  Work 

Mass.,  Lynn — City  plans  an  expenditure  of  $50,000  for  im- 
proving sewer  system. 

X.  Y.,  Batavia — Citizens  voted  $17,000  bonds  for  repairs 
to  sewer  pumping  plant. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  Dec.  8  for  repairs  to  barrel  sewers  under  pier  at 
foot  of  36th  St.  and  North  River. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
being  received  for  sewers  and  catch  basins  in  Willard  and 
Hatch  Ave.,  Woodhaven,  about  1,600  ft.  Louis  Englehardt 
Willard  Ave.,  in  charge. 

*-,,rN™Yi'  Wappinger  Falls — City  will  vote  for  bond  issue  of 
$15,000  for  completion  of  sewer  system. 

N.  J.,  Hackensack — (Official) — Bids  will  be  received  by  M 
Demarest,  Pres.  of  Hackensack  Improvement  Comn  Muni- 
cipal Bldg.,  34  6  State  St.,  until  8  p.m.,  Dec.  6,  for  sewers  in 
Passaic  and  State  St. 

N.  J.,  Ridg-efield  Park — Bids  will  be  received  by  H  F 
Ayers,  Chn.  of  Bd.  of  Village  Comrs.,  until  Dec.  7,  for  sewer 
system  in  West  View  Section. 

Md,  Baltimore — Bids  will  be  received  until  Dec.  8  bv 
Board  of  Awards,  City  Hall,  for  lateral  sewers  in  District 
No.  3S-A,  Sanitary  Contract  No.  17:2. 

W.  Va.,  Kenova — Bids  will  be  received  about  Dec  23  for 
sewer  system.  Estimated  cost,  $55,000.  Oliver  &  Maunin 
Huntington,  W.  Va.,  Engr,    Noted  Nov.  18. 

Power  "Va"   Tnurmond — See    item    under    "Light,    Heat  and 

.  Fla.,  Ft.  Myers — Citizens  did  not  vote  $25,000  bonds  for 
improving  sewer  system  as  was  noted  in  the  issue  of  Nov.  25. 

La.,  Donaldson— A.  W.  Jackman  has  applied  to  City  Council 
xor  franchise  to  install  sewerage  system  in  Donaldson. 

Ky.,  Lexington — Plans  will  be  prepared  for  sewage  dis- 

fflnnnB     t  Se^er   irV,-?foiin   Main   St-     Estimated  cost, 

$350,000,    J.  White  Guyn,  City  Engr. 

«j  Kif"  ? wensboro— -Contract  for  sewer  system  will  be  award- 
ed, about  Jan.  15  Citizens  recently  voted  $250,000  bonds  for 
this  purpose.    Noted  Oct.  21  and  Nov.  18. 

?hy?'nB^nWster"— City  wiU  insta11  sewer  system.  Estimated 
cost,  $iu,uuu. 


Ohio,  Cuyahoga  Falls — Bids  will  be  received  by  W.  F. 
Wilhston,  City  Clk.,  until  Dec.  14,  for  sewer  construction. 
Estimated  cost,  $20,000.  R.  W.  Pratt,  708  Hippodrome  Bldg., 
Cleveland,  Consult.  Engr. 

Ohio,  Troy — Eids  will  be  received  by  C.  F.  Rannells,  Audr., 
until  noon,  Dec.  11,  for  purchase  of  $21,500  bonds  for  sewer 
construction  . 

Ind.,  Ft.  Branch — Construction  of  sanitary  sewer  system 
and  purification  plant  under  consideration.  Estimated  cost, 
$15,000. 

Ind.,  Greencastle — Plans  being  considered  for  sewage  puri- 
fication plant  and  sewer  from  Greencastle  to  Big  Walnut 
Creek. 

Ind.,  Vincennes — Plans  being  prepared  for  storm  sewers  in 
eastern  and  southeastern  part  of  city.  Estimated  cost.  $150,- 
000.    H.  T.  Watts,  City  Engr. 

Mich.,  Flint — No  bids  were  received  for  sanitary  sewers 
in  Wilcox  St.  from  Flint  River  to  Glenwood  Ave.  and  in 
Decker  St.  from  Cleveland  Ave.  to  Poplar  St.  Work  will 
be  done  under  supervision  of  City  Engineer. 

Mich.,  Grand  Rapids — Grandville  Avenue  Improvement  As- 
sociation interested  in  a  project  to  secure  sewer  system  for 
south  and  sauthwestern  section  of  city.  Estimated  cost, 
$250,000. 

Mich.,  Harbor  Beach — Bids  will  be  received  by  W.  A.  Tres- 

cott,  City  Clk.,  until  S  p.m.,  Dec.  8,  for  sanitary  sewer  system 
and  disposal  pU.nt.    R.  W.  Roberts,  Saginaw,  Engr. 

111.,  East  St.  Louis — City  plans  an  expenditure  of  $50,000 
for  repairing  sewers.  Work  will  be  done  under  supervision 
of  City  Engineer. 

Wis.,  Randolph — Citizens  plan  installation  of  sewerage  sys- 
tem.    Estimated  cost,  $15,000. 

Iowa,  Clinton — City  contemplates  sewers  in  Districts  Nos. 
7  and  8.    J.  G.  Thorne,  City  Engr. 

Iowa,  Dubuque — City  Council  will  construct  8 -in.  tile  pipe 
sanitary  sewer  in  St.  Ambrose  St.  from  present  manhole  at 
intersection  of  Willow  and  St.  Ambrose  St. 

Iowa,  Farragut — Surveys  being  made  for  sewer  and  drain- 
age system.    Estimated  cost,  $4,000. 

Iowa,  Ft.  Madison — Contract  will  soon  be  awarded  for  two 
miles  of  sanitary  sewers.    R.  J.  Lewis,  City  Engr. 

Iowa,  Mason  City — City  plans  to  install  sewage-disposal 
plant.    Estimated  cost,  $100,000. 

Iowa,  Oskaloosa — Bids  will  soon  be  received  by  Black  & 
Veatch,  Engr.,  Kansas  City,  Mo.,  for  sewer  system.  Noted  Aug. 
12  and  Nov.  4. 

Iowa,  Sioux  City — Bids  will  be  received  by  P.  J.  Wells,  City 
Clk.,  until  Dec.  4,  for  sewer  in  Leech  Ave.  from  South  Fowler 
to  South  Westcott  St. 

Minn.,  Belle  Plaine — Bids  will  be  received  until  Dec.  13 
for  construction  of  sanitary  sewers  in  Market  St.  from  Min- 
nesota River  to  Forest  St.,  in  Forest  St.  from  Market  St.  to 
Meridan  St.,  in  Meridan  St.  from  Forest  St.  to  Prairie  St. 

Minn.,  Minneapolis — City  plans  to  install  two  sewers. 

Minn.,  South  St.  Paul — (Official) — Bids  will  be  received  by 
the  City  Clerk  until  Dec.  6  for  sewer  on  Third  St.  and  Third 
Ave.  Estimated  cost,  $26,000.  Contract  recently  awarded  for 
this  work  has  been  ruled  invalid.  John  Fearing,  City  Engr 
Noted  Nov.  4. 

Minn.,  Virginia — Plans  approved  by  City  Council  for  con- 
struction of  sanitary  sewer  through  certain  portions  of  Ridge- 
wood  addition. 

Kan.,  Neodesha — Bids  will  soon  be  received  by  Black  & 
Veatch,  Engr.,  Kansas  City,  Mo.,  for  sewage-disposal  plant. 
Estimated  cost,  $50,000.    Noted  Nov.  11. 

Neb.,  Pawnee  City — Sewer  system  will  be  installed  in  city. 
Estimated   cost,  $35,000. 

Neb.,  Wausa — Bids  will  be  received  about  Jan.  1  for  sewer 
system  and  sewage  disposal  plant.  Estimated  cost,  $12,000- 
Noted  Sept.  23. 

S.  D.,  Alexandria — Election  will  soon  be  held  to  vote  on 
bonds  to  install  sewer  system. 

S.  D.,  Edgemont —  Bids  will  be  received  bv  W.  S.  Wyatt, 
City  Audr.,  until  8  p.m.,  Dec.  6,  for  constructing  sewers  in 
District  No.  3. 

N.  D,  Mandan — Bids  will  be  received  about  Jan.  1  for  in- 
stalling drainage  system  and  paving  various  streets.  Esti- 
mated cost,  $216,000.  Black  &  Griffin,  Consult.  Engr.  Noted 
Nov.  11. 


Esti- 

Belton — Citizens    voted    $40,000    bonds    for  sewer 


Ark.,  Harrison — Sewer  system  will  be  constructed, 
mated  cost,  $65,000. 

Tex., 

system. 

Tex.,  Dallas — City  will  build  storm  sewer  estimated  to  cost 
$5,000. 

Tex.,  Houston — Ordinances  passed  by  City  Council  author- 
izing an  appropriation  of  $51,000  for  storm  sewers  to  drain 
Main  St.  between  tracks  of  Galveston,  Harrisburg  &  San 
Antonio  Railway  and  Bellaire  Blvd.  and  an  appropriation  of 
$21,000  for  storm  sewers  on  Hathaway  St.  from  Baldwin  to 
Crocker  St. 

Tex.,  Seguin — City  plans  installation  of  sewerage  system. 

Tex.,  Uvalde — Plans  for  proposed  sewage-disposal  plant 
submitted  to  E.  R.  Benson,  City  Engr.,  by  N.  Werenskiold, 
Dallas,  Consult.  Engr. 

Tex.,  Winnsboro — J.  D.  Carter  submitted  plans  for  in- 
stallation of  municipal  sewer  system. 

Okla.,  Commerce — Plans  being  considered  by  citv  for  sewer 
system.    Benham  Engineering  Co.,  Oklahoma.  Engr. 
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Okla.,  Enid — City  will  build  sewer  system  in  three  new 
sewer  districts  and  make  extensions  in  two  districts.  W.  C. 
Rogers,  City  Clk. 

Ariz.,  Miami — Election  will  be  held  Dec.  14  to  vote  on 
$60,000  bonds  for  sewerage  system  and  sewage-disposal 
plant. 

Wash.,  Seattle- — Bids  will  soon  be  received  by  Board  of 
Public  Works  for  sewer  system  in  Mead  St.  and  51st  Ave.  S. 

Wash.,  Seattle — City  Engineer  has  submitted  report  to 
Board  of  Public  Works  estimating  cost  of  sewers  in  Fair- 
mount  Ave.  at  $60,893. 

Ore.,  Mt.  Angel — City  Council  has  authorized  construction 
of  sewer  system. 

Calif.,  Auburn— (Official) — Citizens  voted  $15,000  bonds  for 
extending  sewer  system.    Noted  Oct.  22. 

Calif.,  Imperial — (Official) — We  have  been  informed  that 
election  to  vote  on  $100,000  bonds  for  improving  sewer  and 
water  systems  will  not  be  held  as  stated  in  our  issue  of 
Nov.  11. 

Calif.,  Pasadena — A  tract  of  land  comprising  about  600 
acres  east  of  Coyote  Pass,  south  of  Alhambra,  has  been  pur- 
chased by  cities  of  Pasadena,  South  Pasadena  and  Alhambra 
to  be  used  as  a  sewer  farm. 

Calif.,  Pomona — Special  election  will  be  held  Jan  11  to 
vote  on  bonds  for  $15,000  for  storm  sewers.    Noted  Nov.  4. 

Calif.,  San  Francisco — Bids  will  soon  be  received  by  Board 
of  Public  Works  for  sewer  system  in  South  Bay  View  Dis- 
trict.   Estimated  cost,  $55,000. 

Que.,  Montreal — Board  of  Control  contemplates  an  expendi- 
ture of  $1,022,320  for  sewer  work. 

Que.,  Montreal — City  plans  to  install  collecting  sewer  in 
north  of  Island.    Estimated  cost,  $500,000. 

Ont.,  Toronto — R.  C.  Harris,  Comr.,  has  recommended  the 
following  work  to  the  Board  of  Control:  Sanitary  sewers, 
$13,000;  storm  sewers,  $43,500;  asphalt  paving,  $126,800; 
asphaltic  concrete  paving,  $4,400;  brick  block  paving,  $12,560. 

Ont.,  Toronto — Bids  will  be  received  until  Dec.  7  by  Board 
of  Control  for  sewer  construction. 

Man.,  Assiniboia — Bids  will  be  received  until  noon,  Dec.  6, 
by  Frank  Ness,  Clk.,  Kirkfield  Park,  for  constructing  lateral 
sewers  on  a  number  of  streets. 

B.  C,  Vancouver — Plans  for  trunk  sewer  along  south  side 
of  False  Creek  from  Brewery  Creek  to  China  Creek  trunk  at 
Seventh  Ave.  and  Keith  Drive,  will  be  submitted  to  Board  of 
Works  for  approval.    F.  L.  Fellowes,  City  Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Contract  for  sewer  pipe  awarded  to  WALDO 
BROS.,  INC.,  Boston. 

Mass.,  Boston — Contract  for  pipe  sewers  and  drains 
awarded  to  M.  DE  SISTO,  198  La  Grange  St.,  West  Roxbury, 
at  $4,811. 

N.  Y„  Fairport — Contract  for  East  Church  St.  intercept- 
ing sewer  awarded  to  BISHOP  CONSTRUCTION  CO.,  at  $4,583. 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  for  improving  sewer  in  Cedar  St.  between 
Broadway  and  Nassau  St.  as  follows:  U.  S.  Drainage  and 
Irrigation  Co.,  $8,523;  Lawrence  Contracting  Co.,  $9,283;  Pat- 
rick Riley,  $11,237. 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  making  repairs  to  barrel  and  box  sewers  at  26th 
St.  and  North  River,  37th  St.  and  East  River,  110th  St.  and 
East  River,  158th  St.  and  North  River,  Third  St.  and  East 
River,  and  Stanton  and  Rivington  St.,  East  River  awarded  to 
RIVERSIDE  CONTRACTING  CO.    Noted  Nov.  4  and  18. 

N.  Y.,  Yorktown  Heights — Sewage  Disposal  and  Water  Co., 
Schenectady,  at  $71,115,  submitted  lowest  bid  for  sewage  dis- 
posal plant  at  Mahonsic  State  Hospital,  and  Frederick  N. 
Lewis,  New  York,  at  $31,970,  for  plant  at  Yorktown  Heights 
Training  School  for  Boys.    Noted  Oct.  21. 

N.  J.,  Atlantic  Highlands — Contract  for  extending  sewer 
system  awarded  to  R.  W.  SMITH  CORPORATION,  New  York, 
N.  Y.    Estimated  cost,  $15,000. 

N.  J„  Newark — Bids  were  received  by  Passaic  Valley  Sew- 
erage Commission,  Nov.  14,  for  Vailsburg  sewers,  southwest- 
erly section  ,as  follows:  James  A.  Christie,  Newark,  $9,711; 
Michael  Stefanelli,  $9,658;  Peter  D'Amato,  Newark,  $10,482. 
Noted  Nov.  18. 

N.  J.,  Ocean  Grove — (Official)— Contract  for  10.800-ft.  of 
vitrified  pipe  sewers  awarded  to  LOGAN  CONSTRUCTION 
CO.,  13  Park  Row,  New  York,  N.  Y.,  at  $8,951.    Noted  Nov.  11. 

Md„  Baltimore — (Official) — Lowest  bids  received  for  (a) 
Locust  Point  Interceptor  sewer,  Sanitary  Contra'ct  No.  168, 
Section  3,  (b)  Maiden  Choice  Run  trunk  sewer,  Sanitary  Con- 
tract No.  167,  were  as  follows:  (a)  M.  O'Harron  &  Son,  $30,517; 
Smith  &  Ruggles,  $30,824;  Whiting-Turner  Construction  Co., 
$31,462;  (b)  Frank  Carozza,  $13,933;  Boyle-Lohmuller  Con- 
struction Co..  $14,870;  Whiting-Turner  Construction  Co.,  $15,- 
198.    C.  W.  Hendrick,  Ch.  Engr. 

Md.,  Baltimore — Contract  for  sewers  under  Sanitary  Con- 
tract No.  65  awarded  to  F.  B.  BEASMAN  &  CO.,  7  Clay  St., 
Baltimore. 

Ohio,  Lakewood — (Official) — Contract  for  sewer  in  Louis 
Drive  awarded  to  JOSEPH  WINTERBOTTOM,  3274  West  25th 
St.,  Cleveland,  at  $22,000.    Noted  Nov.  11. 

Ohio,  Sandusky — (Official) — Contract  for  intercepting 
sewer  No.  2  awarded  to  J.  B.  SHEETS,  Pittsburgh,  Penn. 
Noted  Nov.  4. 

Ind.,  Indianapolis — Contract  for  sewer  awarded  to  INDE- 
PENDENT CONSTRUCTION  CO.,  Terre  Haute,  at  $9,500. 

Mich.,  Marquette — Contract  for  improvement  of  sewer  on 
Harrison  St.  awarded  ROGER  TANSEY. 


Mich.,  Sault  Ste.  Marie — Contract  for  sewer  work  in  Mis- 
sion St.  awarded  to  EDWARD  O'DONNELL,  at  $5,155. 

Iowa,  Oakland — (Official) — Contract  for  13,500-ft.  of  sewers 
to  M.  A.  CAMERY,  Harlan,  at  about   $10,000.     Noted  Oct.  7 

and  28. 

Minn.,  Virginia — Contract  for  lateral  sewer  in  Illinois  St., 
Sixth  to  Ninth  St.,  awarded  to  L.  W.  KELLEY. 

N.  D.,  Grand  Forks — Contract  for  lateral  sewer  No  18, 
District  No.  5,  awarded  to  CARROLL  BROS.,  Grand  Forks. 
Noted  Nov.  4. 

N.  D.,  Wahpeton — Contract  for  extending  sewers  in  Dis- 
tricts 1  and  3,  awarded  to  AIKEN  CONSTRUCTION  CO.,  Fargo, 
N.  D.    Noted  Oct.  22. 

Tex.,  Houston — Lowest  bids  received  for  sewerage  work 
were  as  follows:  Storm  sewer  on  Hawthorne  St.,  F.  D.  Horton 
&  Son.,  at  $16,883;  Smith  St.  sewer,  H.  C.  Hunter,  at  $4,272; 
storm  sewer  on  Bagby  and  Laure  St.,  Hardman  &  Nelson,  at 
$13,809. 

Idaho,  Kellogg — Contract  for  sewer  in  Pressley  Addition 
awarded  to  NELS  ERICKSON,  Anacortes,  Wash.    Noted  Nov.  4. 

Wash.,  Seattle — Washington  Paving  Co.,  at  $78,694,  sub- 
mitted lowest  bid  for  sewers  in  Sixth  Ave.,  N.  W.  Noted 
Aug.  12. 

Calif.,  Los  Angeles — S.  Zarubica,  at  $7,577,  submitted  low- 
est bid  for  sewer  in  Pico  St.  from  Grenshaw  Blvd.  to  Sixth 

Ave. 

Ont.,  Hamilton — BRENNAN  &  HOLLINGWORTH,  Hamil- 
ton, awarded  contract  for  sewer  in  Kenilworth  Ave. 

GARBAGE 
Proposed  Work 

Penn.,  Altoona — City  contemplates  building  garbage  cre- 
matory. George  W.  Kuebler,  Comr.  of  Pub.  Safety.  Esti- 
mated cost,  $25,000. 

Ohio,  Canton — Council  contemplates  garbage  disposal  plant 
and  system  of  free  city  collection. 

Wis.,  Madison — Preliminary  plans  being  prepared  by  F.  C. 
Parker,  City  Engr.,  for  garbage  disposal  system  for  city, 
including  two  incinerating  furnaces.  Estimated  cost,  $25,000. 
Noted  Oct.  14. 

Wis.,  West  Allis — Bids  will  soon  be  received  by  the  city 
for  municipal  garbage  incinerator.  Estimated  cost,  $5,000. 
E.  G.  Orbert,  Engr. 

Bids  In  and  Contracts  Awarded 
Mich.,   Detroit — Contract   for   disposal    of    city's  garbage 
awarded  to  DETROIT  REDUCTION  CO. 

III.,  Decatur — Alfs  Garbage  Co.  awarded  contract  to 
BOILER  EFFICIENCY  ENGINEERING  CO.,  608  South  Dear- 
born St.,  Chicago,  111.,  for  garbage  incinerator.  Estimated 
cost,  $10,000. 

STREETS  AND  ROADS 
Proposed  Work 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  Marcus  M.  Marks,  Borough  Pres., 
Room  2032,  Municipal  Bldg.,  until  2  p.m.,  Dec.  6,  for  regulat- 
ing and  repaving  151st  St.  from  west  side  of  Seventh  Ave.  to 
east  side  of  McCombs  PI. 

N.  Y..  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
"A,"  Battery  PI.,  North  River,  until  10  a.m.,  Dec.  6,  for  repair- 
ing pavement  on  marginal  street  and  piers,  North,  East  and 
Harlem  River. 

N.  Y.,  Rockville  Center — Press  reports  state  that  a  boule- 
vard will  be  constructed  from  Rockville  Center  to  Long 
Beach.    Estimated  cost,  $500,000. 

Penn.,  Yardley — Bonds  for  $10,000  voted  by  citizens  for 
street  improvements. 

Va.,  Richmond — Construction  of  Northside  Blvd.  under 
consideration  by  City  Council.    Estimated  cost,  $500,000. 

N.  C,  Bladenboro — Bonds  for  $25,000  voted  by  citizens  of 
Bladenboro  Township  for  road  construction. 

N.  C,  Franklin — Bonds  for  $15,000  for  improving  a  number 
of  roads  defeated  by  citizens  of  Macon  County,  Cowee  Town- 
ship.   Noted  Oct.  28. 

N.  C,  Snow  Hill — Bids  will  be  received  until  Dec.  6  by 
Commissioners  of  Greene  County  for  constructing  sand  clay 
roads.    Estimated  cost,  $32,500. 

Fla.,  Ft.  Lauderdale — Election  will  be  held  Dec.  11  to  vote 
on  $165,000  bond's  for  roads  and  bridges  for  Broward  County. 
Noted  Nov.  11. 

Fla.,  St.  Petersburg — City  plans  to  extend  and  pave  Eighth 
Ave.  with  brick. 

Ala.,  Bay  Minette — Bids  will  be  received  until  Dec.  14  by 
Commissioners  of  Baldwin  County  for  road  from  Point  Clear 
to  Fairhope. 

Ala.,  Birmingham — City  plans  to  pave  South  26th  St.  from 
Sixth  to  Eighth  Ave.  with  asphaltic  concrete.  Estimated  cost, 
$6,400. 

Miss.,  Port  Gibson — Plans  being  considered  bv  Board  of 
Supervisors  of  Claiborne  County  to  issue  $100,000  bonds  for 
about  50  miles  of  gravel  roads. 

Tenn.,  Knoxville — Knox  County  Roads  Commission  plans 
to  build  a  boulevard  through  Cherokee  Purchase. 

Tenn.,  Memphis — Plans  being  prepared  by  B.  A.  Adams, 
Park  Engr.,  for  first  stretch  of  proposed  parkway  to  encircle 
city. 

Ohio,  Eaton — City  plans  to  pave  Barron  and  Maple  St. 

Ohio,  Greenville — See  item  under  "Canal  Ditches  and  Irri- 
gation." 

Ohio,  Hillsboro — Bids  will  be  received  until  noon,  Dec.  13. 
by  Commissioners  of  Highland  County,  for  purchase  of  $7,500 
bonds  for  road  construction. 
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A".  D.,  Mandan- 


550,000  bonds  for  road  con- 


-See  item  under  "Sewers  " 
to  Tenth  St.  and  S.w.11  St.  from  S, v.nth' to  21th  St  S'vmtt 

O^^JtSSSS.^^^^^L*"  teclvja  by 

saraas  iirtria  «1>3-.  aJar^ 

Noted   Oct.   28.  oonas   are   O.   K  d.   by   the  court. 

Bec^VoTo^^ 

aPP-pria^^^^  voted  to 

roa^const^^r.-NS  Nov.  ft8'000   V°ted   by  citizens 
stru°fe.Ch^lfo^^nS  V°ted 

OOO^nas^^  voted  ?30, 

road^Noted^l!6118  V°ted  ?25'°°°  bonds  for  constructing 

struck.  'Note^Nov-T  V°ted  $3°'00°   b°nds  for  road  «»- 

Okla.,  Oolgah- 

struction. 

«»SSS3uSS^SrvU°l^M'0M  voted  by  citizens  for  road 
work18"  Ulster- Bonds  for  $45,000  voted  by  citizens  for  road 

llS.WV^ST^a^rg?^1^8  an  "P^'ture  of  about 
Coul^fo?^  of  Gila 

?20C0?rbonPrfTralnfpVeoCving  a^nUler^  t0  ™te  « 

Calif.,   San   Francisco — Board   of   Puhlin  w^t-i™  „i 
andeBdaneiewfsatb°Ut  $25'°°°  "'^"o^Z?^™ 


-Citizens  voted  $20,000  bonds  for  road  con- 


Ont.,  Toronto— See  item  under  "Sewers.' 


Bids  In  and  Contracts  Awarded 

^a"a^K^h^^^^^lt  bid''  to?™? 
foyrap  rock  maca'dani*^ 

Lo/estYb--d^erece^ver^rBrm%Urgohvin°g  J^^^f0"*-; 

Ave.,   were  as  foHows  a^er]y  IL°^e,Vne  of  Lexington 

Mad  son  Ave T  and  137th  <st }  niil  AsphaIt  Construction  Co., 
Fitzgerald,  547 *  West  AthSt  v.TOv'  ,at  $8'7.86;  (c)  W-  J 
Nov.  23.  5th  St"  New  York,  at   $7,186.  Noted 

were*  rlceiveTNov"" 2~fm°^Ush  0f  Queens)  —  (Official)—  Bids 
^an^Cn^^ 

for^g^oo"!?"^"1^-?^^0^^8,  ,Wel"te  r6Ceived  Nov-  15 
lin.  ft.  combination  ni„h  „ni       ,n;  bluestone  curb  and  6,000 

ScannieHo  $8?5i2°nc  S  ct&ufi™*  tR**?*1^?  . F'lippone 
$9,091.    Noted  Nov.  11.        Carrac'no,    $8,957;   Robert  Doriety, 

from  2'olhNirTok^  South  Orange  Ave. 

FIELD  Cwf^^Q^^aT^^^S^l?™" 
awarded  ^'gSaeSji^ImcKEPN.  ^0?"  imPr°™S  Convery  Pi. 
highway^bV^trA'id  we^e^as6^  N°V'  V°r  instructing 

$20,199  for  mfcadam  S9? /£.  ^ldgr-  Phlladelphia,  Penn.,  at 
shell.     Noted  Nov    4  '    $    '         f°r    concrete   and    $16,150  for 

roaT\n&^*£g*^?*A°**X  Hi  miles  of  warrenite 
BITULITHIC  CO.,aatd  $36°,8k55.  ATLANTIC 

of  ^v^ng^o""  wfidAWeH   Guion  1  V  f°/  ^^^OO  sq.yd. 

J.   W.   Haas,    Charlotte    ??1  w  &  Co     Gastoma,  $20,505; 

Charlotte,  $21,05C *   Noted  Nov  4.  BlankenshlP   &  McClelland; 

forS60Co•6o%TdVior~st?e^tCiap12v7nBid^oWoeo^ie   recllved   Nov-  10 

Sfi°  lwd  W^JV-^ 

Bitulithic  Co.,  Boston  Ma <Ts ?ii ,  «i  ?a  ™i  *1A2'9JJi :  Atlantic 
Atlanta,  Ga.,  (f)  $111,694     Noted  ^ov5  4  '  °2;    R'    M"  Hudson> 

to  SteiSBrsss^iigs  a'""5  Hyfc  p"k  pi-  ™i«o 

SSRft  o«™  -KJM 

J.  rDEviNEn"I?,™„c,,Ct  P,V""!  GC°rSe  Ra'  ">"d«"  to 

Noted  Nov.  11/1JJL1N1N'  <-hase  St.,  Cincinnati,  at  $4,744. 

awaffe^TKW  fa0tr$r2le9a8S6ant  RU"  Pai'kwa>" 
folios:  VVno?m^Vce^n!sSon^owrnas^  W5SpV 
JGH^n"  EeSMILLIG'AN,'  ^cennes^at  Tlll^  ^ns« 
twe"nChKimTle-s^°nne%aCinc?r  P?^letin&  con^ete  road  be- 
awarded  to  R.  D.C^TESRa|dCOB.lrSe?rgohirat^62^ro:0i!NoR^^^ 

NorH?  Ches0tInUTs?n»rnaHCt  if°r  .pavin&  "n   South   Chestnut   St  ' 

^iiSts^t^^i&STsri  RcfsVTt'iroo'o Sur&eon^ 
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Mo.,  Springfield — Contract  for  9%  miles  of  road  in  Ingram 
Special  Road  District  awarded  to  OTTO  CHAPMAN,  Strafford, 
at  $22,000.    Noted  Oct.  21. 

Mo.,  Springfield — Contract  for  paving  awarded  to  PLUM- 
M*ER- ADAMS  CO.,  at  about  $13,500. 

Ark.,  Ravenden  Springs — Contract  for  pike  road  between 
city  and  Ravenden  Station  awarded  to  H.  C.  NIXON,  Argenta, 
at  $18,000. 

Tex.,  Eagle  Lake — Contractor  for  graveling  streets  award- 
ed to  P.  E.  BOOTHE;  about  $12,000  available  for  this  work. 

Tex.,  Ft.  Worth — Contract  for  paving  Sunset,  Jarvis  and 
Daggett  Ave.  awarded  to  GENERAL  CONSTRUCTION  CO., 
Ft  Worth;  Fifth  Ave.  and  Jessamine  St.  to  TEXAS  BITU- 
LITHIC  CO.,  Dallas. 

Tex.,  Georgetown — Contract  for  55  miles  of  gravel  and 
macadam  road  awarded  to  J.  S.  TOBY  &  CO.,  Ft.  Worth,  at 
$114,000. 

Tex.,  Houston— Contract  awarded  to  HORTON  &  HORTON, 
Houston,  for  paving  with  Uvalde  rock  asphalt  intersection  of 
Stratford  and  Connor  St.  with  Lovett  Blvd.  Estimated  cost, 
$4,500. 

Tex.,  Kountze — Hardin  County  Commissioners  awarded 
contract  to  COBB  &  GREGORY  for  shell  road  from  Pine 
Island  Bayou  to  Kountze.    Estimated  cost,  $75,000. 

Tex.,  Livingston — Contract  for  street  improvements 
awarded  to  J.  G.  BROWNE  CO.,  Houston,  at  $27,600. 

Okla.,  Oklahoma — Contract  for  paving  awarded  to  WEST- 
ERN PAVING  CO.,  Oklahoma,  at  $29,496. 

Okla.,  Okmulgee — Contract  for  improving  number  of 
streets  awarded  to  PARKS  &  MORAN,  Okmulgee,  at  $69,853. 
Noted  Oct.  28. 

Colo.,  Del  Porte — (Official) — All  bids  received  Nov.  10  for 
eight  miles  of  State  Primary  Rd.  No.  60  rejected  as  being 
too  high. 

Calif.,  Saerementa — (Official) — Contract  for  road  work  in 
Sonomo  County,  Division  4,  Route  8,  Section  A,  awarded  to 
BATES,  BORLAND  &  AYER,  Oakland  Bank  of  Savings  Bldg., 
Oakland,  at  $22,183.    Noted  Oct.  7  and  Nov.  4. 

Calif.,  San  Franeisco — Contracts  for  paving  awarded  to 
FEDERAL  CONSTRUCTION  CO.,  at  $17,110,  for  Corbett  Ave. 
between  Danvers  St.  and  Caselli  Ave.,  and  to  C.  B.  EATON,  at 
$16,408,  for  Congo  St.  between  Flood  Mangels  Ave. 

Calif.,  San  Gabriel — (Official) — Contract  for  improving  a 
portion  of  Las  Tunas  Drive  awarded  to  M.  R.  CO.,  INC.,  Fer- 
nando Bldg.,  Los  Angeles,  at  $17,930.    Noted  Nov.  11. 

Calif.,  Santa  Monica — Contract  for  improving  Central  Ave. 
from  Eighth  St.  to  city  limits  awarded  to  NATIONAL  PAV- 
ING CO.,  Kansas  City,  at  $50,S10. 

Calif.,  South  San  Francisco — Contract  for  paving  and  con- 
structing sidewalks  awarded  to  F.  R.  RITCHIE  &  CO.,  Chroni- 
cle Bldg.,  San  Francisco,  at  $8,074  and  $7,SS3,  respectively. 

INDUSTRIAL  WORKS 
Proposed  AVork 

Conn.,  Hartford — United  States  Tire  Co.  contemplates  build- 
ing additions  to  plant  at  Allyn  and  High  St.  Charles  B. 
Wittlesey,  Gen.  Mgr. 

Conn.,  New  Haven — Revised  plans  will  be  prepared  by  R. 
W  Foote,  185  Church  St.,  New  Haven,  Arch.,  for  three-story, 
65x75-ft.  garage  and  salesroom  for  Cowles  Tolman.  Estimated 
cost,  $30,000.    Noted  Aug.  12. 

Conn.,  Thompson-vlHe — Billow-Hartford  Carpet  Co.,  58 
Main  St.,  will  build  two  additions  to  plant  in  spring. 

N.  Y.,  Buffalo — George  Miller  Spring  Tire  Co.,  recently 
incorporated,  will  establish  factory.  W.  L.  Williams,  in- 
terested. 

N.  Y.,  Buffalo — Schoellkopf  Analine  Chemical  Works,  Inc., 
plans  to  build  addition  to  plant  at  351  Abbott  Rd.  Estimated 
cost,  $13,513. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — • 
Plans  being  prepared  by  W.  T.  McCarthy,  Arch.,  16  Court  St., 
for  two-storv,  lOOxlOO-ft.  brick  factory  on  Harrison  St.  for 
A.  L.  Fogel,  "534  Myrtle  Ave.    Estimated  cost,  $12,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Soss  Manufac- 
turing Co.,  435  Atlantic  Ave.,  will  build  four-story  factory  at 
Grand  Ave.  and  Bergen  St.    Estimated  cost,  $60,000. 

N.  J.,  Bloomfield — International  Arms  and  Fuse  Co.  will 
build  addition  to  its  plant.    Estimated  cost,  $80,000. 

N.  J.,  Harrison — Plans  prepared  for  three-story  brick  and 
steel  plant  on  Fourth  St.  for  Crucible  Steel  Co.,  420  Canal  St., 
New  York,  N.  Y. 

N.  J„  Pompton  Lakes — Contract  will  soon  be  awarded  for 
building  addition  to  cap  works  of  Du  Pont  Powder  Co.  Esti- 
mated cost,  $100,000.    H.  K.  Babbitt,  Supt.  of  Cap  Works. 

Penn.,  Danville — Charles  M.  Schwab  secured  control  of 
Danville  Structural  Tubing  Co.  and  will  build  steel  mill.  Esti- 
mated cost,  $600,000. 

Penn.,  Donora — United  States  Steel  Corporation  will  im- 
prove Donora  plants.    Estimated  cost,  $350,000. 

Penn.,  Harrisburg — Plans  being  prepared  by  C.  H.  Kain, 
Arcade  Bldg.,  for  five-storv  brick  and  concrete  factory  at 
State  and  Cameron  St.  for  Dauphin  Cigar  Co.  Estimated  cost, 
$40,000. 

Penn.,  Philadelphia — Contract  will  soon  be  awarded  for 
four-story,  S9x98-ft.  brick  and  reinforced-concrete  shop  at 
18th  and  Buttonwood  St.  for  Baldwin  Locomotive  Works, 
Broad  and  Spring  Garden  St. 

Penn.,  Philadelphia — Plans  prepared  for  three-story,  lOOx 
100-ft.  ice-cream  factory  at  3333  Ludlow  St.,  for  Supplee 
Alderney  Dairies  Co.  Estimated  cost,  $35,000.  Charles  H. 
Casper,  Arch.    Noted  Nov.  25. 

Penn.,  Pittsburgh — Pittsburgh  Gage  and  Supply  Co.  will 
build  addition  to  plant  at  13th  and  Liberty  St.  Estimated 
cost,  $15,000.    W.  G.  Wilkins  Co.,  Arch. 


Penn.,  Port  Carbon — Coxe  Traveling  Grate  Co.  plans  to 
enlarge  its  plant.     Estimated  cost,  $100,000. 

Penn.,  Pottstown — Plans  prepared  for  improvements  to 
plant  of  McClintic-Marshall  Structural  Co.,  which  includes 
factory,  office  building,  390x618-ft.  main  shop  and  installing 
cranes'  and  hoists.    Estimated  cost,  $1,000,000. 

Penn.,  South  Bethlehem — Bethlehem  Steel  Co.  will  rebuild 
plant  recently  destroyed  by  fire. 

Md.,  Baltimore — Plans  being  prepared  for  two-story  garage 
at  25-33  West  Mt.  Royal  Ave.  for  W.  H.  Marcus,  525  Equitable 
Bldg. 

Md.,  Baltimore — Plans  being  prepared  by  C.  N.  Fiz,  Arch., 
Baltimore,  for  four-story  garage  and  repair  shop  at  27  South 
Charles  St.  for  Mid-City  Garage  and  Motor  Supply  Co.  Esti- 
mated cost,  $90,000. 

N.  C,  Greensboro — It  is  reported  that  American  Agricul- 
tural Chemical  Co.,  2  Rector  St.,  New  York,  N.  Y.,  contemplates 
building  fertilizer  factory  at  Greensboro.  Estimated  cost, 
$100,000. 

N.  C,  New  Bern — Shops  of  Norfolk  Southern  R.R.,  recently 
destroyed  by  fire,  will  be  rebuilt.  F.  L.  Nicholson,  Norfolk, 
Ch.  Engr. 

Ga.,  Columbus — It  is  reported  that  Hardaway  Cargill  Co. 
will  build  plant  at  Sixth  Ave.  and  Tenth  St.  Estimated  cost, 
$100,000. 

Ga.,  Waycross — Ware  County  Light  and  Power  Co.  granted 
permit  bv  City  Council  for  abattoir  and  cold-storage  plant. 
Estimated  cost,  $100,000. 

Fla.,  Tampa — Hillyer  &  Spearing  will  remodel  building  on 
East  Bay  St.  for  warehouse.     Estimated  cost,  $50,000. 

Ala.,  Birmingham — A  plant  for  the  manufacture  of  automo- 
bile tires  will  be  constructed  in  Birmingham.  Estimated 
cost,  $500,000.    C.  E.  Frost,  Athens,  interested. 

Ala.,  Birmingham — Plans  prepared  for  60xl50-ft.  bakery 
for  Birmingham  Bread  Co. 

La.,  Shreveport — Allen  Mfg.  Co.  will  build  a  plant  at 
Shreveport.     Estimated  cost,  $20,000. 

Tenn.,  Chattanooga — Marion  Extract  Co.,  Marion,  Va.,  pur- 
chased site  at  Chattanooga  and  will  build  plant  to  manufac- 
ture tannic  acid  from  chestnut  oak.    Estimated  cost,  $150,000. 

Tenn.,  Columbia — Columbia  Ice  and  Cold  Storage  Co.  will 
build  two-story  addition  to  plant. 

Ky„  Ashland — Kentucky  Solvay  Co.  contemplates  building 
plant  to  manufacture  dyes  from  coal  by-products.  Estimated 
cost,  $150,000. 

Ky.,  Ashland — Plans  being  prepared  for  two-story,  50x120- 
ft.  garage  for  W.  B.  Whitt  &  Son,  McGlone.  J.  B.  Gieseke, 
Ceredo,  W.  Va.,  Arch. 

Ohio,  Canton — Canton  Clay  Products  Co.,  recently  incorpor- 
ated with  $75,000  capital  stock,  plans  to  build  a  brick  plant 
about  one  mile  east  of  Robertville  station  on  Wheeling  & 
Lake  Erie  R.R. 

Ohio,  Canton — Globe  Motor  Car  Co.  will  build  four-story, 
60x200-ft.  salesroom  and  garage.  Estimated  cost,  $80,000.  J. 
H.  Wile,  410  Wick  Bldg.,  Youngstown,  Arch. 

Ohio,  Carthage — (Cincinnati  post  office) — Contract  will 
soon  be  awarded  for  200x200-ft.  addition  to  plant  of  Hess 
Springs  and  Axle  Co.    Estimated  cost,  $40,000.    Noted  Nov.  25. 

Ohio,  Celina — Plans  being  prepared  by  A.  C.  DeCurtins, 
Arch.,  503  Opera  House  Bldg.,  Lima,  for  three-story,  60xl25-ft. 
factory  for  Mersman  Bros.  &  Brandt. 

Ohio,  Cincinnati — Peters  Cartridge  Co.  will  build  plant  at 
Kings  Mills  and  Fosters  Crossing.  Estimated  cost,  $200,000. 
Leden  &  Schilling,  Detroit,  Mich.,  Arch. 

Ohio,  Cleveland — Plans  prepared  for  automobile  salesroom 
for  Adams  Oakland  Co.  Estimated  cost,  $100,000.  W.  S.  Fer- 
guson Co.,  1900  Euclid  Ave.,  Arch. 

Ohio,  Cleveland — East  Ohio  Gas  Co.  will  build  three-story 
warehouse  on  Rockwell  St.  Estimated  cost,  $12,000.  Frank 
Horneck,  Rose  Bldg.,  Arch. 

Ohio,  Cleveland — Plans  being  prepared  for  12-story  addi- 
tion to  plant  of  William  Edwards  Co.,  West  Ninth  St.  W.  S. 
Lougee,  Marshall  Bldg.,  Engr. 

Ohio,  Cleveland — Plans  being  prepared  by  Poe  Engineer- 
ing Co.,  Rockefeller  Bldg..  for  two  factory  buildings,  75x225 
ft.  and  75x100  ft.,  for  Horsburgh  Forging  Co.,  5102  Hamilton 
Ave. 

Ohio,  Cleveland — Hydraulic  Pressed  Steel  Co.  plans  to  build 
three  additions  to  plant  at  3152  East  61st  St.    Estimated  cost, 

$50,000. 

Ohio,   Cleveland — Winton   Motor   Carriage   Co.   will  build 

80x300-ft.  addition  to  plant  on  Berea  Rd. 

Ohio,  Columbus — Central  Ohio  Paper  Co.  will  build  three- 
story,  63xl20-ft.  plant.    Estimated  cost,  $35,000. 

Ohio,  Dayton — Plans  prepared  by  Peters,  Hermann  & 
Brown,  Reibold  Bldg.,  for  four-story  reinforced-concrete  plant 
on  Fifth  St.  for  Dayton  Pure  Milk  and  Butter  Co.,  219  East 
Fifth  St. 

Ohio,  Euclid — White  Automobile  Co.,  Cleveland,  purchased 
site  at  Euclid  and  will  build  plant.  Plant  will  be  built  in 
sections  as  business  demands.  Estimated  cost  of  first  section, 
$200,000.    Rolin  H.  White,  interested. 

Ohio,  Fostoria — Fostoria  Light  Car  Co.  will  enlarge  its 
plant  at  Fostoria. 

Ohio,  Kent — Mason  Tire  and  Rubber  Co.,'  Cleveland,  secured 
site  at  Kent  and  will  build  factory.    Estimated  cost,  $60,000. 

Ohio,  Salem — Andalusia  Dairy  Co.,  105  Ferry  St.,  contem- 
plates building  addition  to  plant.    Estimated  cost,  $40,000. 

Ind.,  Indianapolis — Preliminary  plans  being  prepared  by  C. 
B.  Comstock,  110  West  14th  St.,  New  York,  N.  Y.,  for  four- 
story,  98x246-ft.  baking  plant  for  Bryce  Baking  Co. 

Mich.,  Grand  Rapids — Plans  being  prepared  by  John  Ahl- 
schlager  &  Son,  Arch.,  Chicago,  111.,  for  two-story  plant  for 
Grand  Rapids  Baking  Co.     Estimated  cost,  $60,000. 
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Mich.,  Marquette — Nufer  Cedar  Co.  plans  to  build  plant  at 
Marquette.     William  L.  Nufer,  interested. 

Mich.,  Muskegon — Continental  Motor  Manufacturing  Co. 
will  build  80xl00-ft.  plant  at  Market  and  Jefferson  St. 

Mich.,  St.  Johns — Ford  Motor  Co.  will  build  two-story, 
80xl00-ft.  garage  at  West  Higham  and  Brush  St. 

111.,  Champaign — Plans  being  prepared  for  plant  for  Cham- 
paign News.    Estimated  cost,  $50,000. 

111.,  Chicago — Chicago  &  Northwestern  R.R.  will  erect  grain 
elevator  for  Armour  Grain  Co.  at  South  Chicago.  Estimated 
cost,  $2,000,000. 

111.,  Chicago — Chicago  Nut  Co.  will  build  two-story,  lOOx 
150-ft.  factory  at  2513  West  29th  St.  Estimated  cost,  $38,000. 
R.  E.  Pingrez,  Arch. 

III.,  Chicago — Fisher  Furniture  Co.  will  build  three-story 
factory  at  400  North  May  St.  Estimated  cost,  $25,000.  F.  E. 
Danielson,  Arch. 

111.,  Chicago — Swift  &  Co.  will  build  six-story  soap  fac- 
tory at  42nd  and  Justine  St.  Estimated  cost,  $30,000.  B.  H. 
Jilson,  9542  South  Seeley  Ave.,  Arch. 

111.,  Kewanee — Farmers  Elevator  Co.  will  build  grain  ele- 
vator with  capacity  of  40,000  bu. 

Wis.,  Madison — Plans  being  prepared  by  Gardner  &  Lind- 
berg,  Arch.,  1130  South  Dearborn  St.,  Chicago,  111.,  for  pack- 
ing plant  for  Farmers  Co-Operative  Packing  Co.  Estimated 
cost,  $200,000.    Noted  Nov.  11. 

Iowa,  Des  Moines — Plans  being  prepared  by  Proudfoot, 
Bird  &  Rawson,  Arch.,  Hubble  Bldg.,  for  seven-story,  66x68-ft. 
building  at  Fourth  St.  and  Ft.  Dodge,  Des  Moines  &  Southern 
R.R.  for  Charles  Hewitt  &  Son.     Estimated  cost,  $100,000. 

Minn.,  Minneapolis — Chevrolet  Motor  Co.  will  build  assem- 
bling plant. 

Minn.,  Moose  Lake — John  Keogh  Co.,  Chicago,  111.,  will 
build  plant  for  manufacture  of  excelsior  and  wood  wool.  Esti- 
mated cost,  $25,000. 

Wyo.,  Sheridan — National  Life  Preserver  Co.,  recently  in- 
corporated with  $175,000  capital  stock,  plans  to  establish  a 
factory  at  Sheridan.    O.  A.  Youngren,  interested. 

Mo.,  Trenton — Ice  plant  will  be  constructed  by  Trenton 
Gas  and  Electric  Co.    Estimated  cost,  $36,000. 

Ark.,  Stamps — Bodcaw  Lumber  Co.  will  rebuild  warehouse 
recently  damaged  by  fire  with  a  loss  of  $200,000. 

Ark.,  Trumann — Ozark  Cooperage  and  Lumber  Co.  will 
build  plant.    Estimated  cost,  $125,000. 

Tex.,  Dallas — Plans  being  prepared  for  automobile  assem- 
bling plant  for  Chevrolet  Motor  Co.    Estimated  cost,  $250,000. 

Tex.,  Dallas — Press  reports  state  that  Union  Terminal  Co. 
will  construct  additional  buildings  including  boiler  house, 
turntable,  signal  house,  etc.  Estimated  cost,  $100,000.  C.  H. 
Dana,  Ch.  Engr. 

Tex.,  Port  Aransas — Fisheries  Co.,  recentlv  incorporated 
with  $450,000  capital  stock,  will  build  a  plant  "on  St.  Joseph's 
Island.    J.  W.  Munn,  Pres. 

Okla.,  Enid — Plans  being  prepared  for  two-story,  25xl60-ft. 
reinforced-concrete  factory  for  Mitchell  Bakery  Co.  Esti- 
mated cost,  $12,000.    R.  W.  Shaw,  Arch. 

Okla.,  Miami — Trustees  Mining  Co.  will  build  200-ton  mill 
at  Miami. 

Colo.,  Buena  Vista — National  Manufacturing  Co.  contem- 
plates building  smelting  and  cyanide  plant.  Estimated  co?t. 
$85,000. 

Colo.,  Kline — Farmers  Equity  Association  contemplates 
building  flour  mill.     Estimated  cost,  $50,000. 

Ariz.,  Miami — Election  will  be  held  Dec.  16  to  vote  on 
$18,000  bonds  for  municipal  ice  plant. 

Wash.,  Odessa — Plans  being  prepared  by  Whitehouse  & 
Price,  Arch.,  Spokane,  for  two-story  reinforced-concrete 
garage  for  Odessa  Hardware  and  Improvement  Co.  Estimated 
cost,  $20,000. 

Wash.,  Spokane — Plans  prepared  for  five-story,  60xl00-ft. 
warehouse  on  Stevens  St.,  for  McClintock  Trunkey  Co.  Bids 
will  be  received  after  the  first  of  year.  Estimated  cost, 
$50,000.    Noted  Aug.  5. 

Wash.,  Tacoma — -Company  organized  by  A.  A.  Dunewald, 
J.  G.  Anderson  and  J.  A.  Wright  for  the  purpose  of  build- 
ing a  plant  for  the  manufacture  of  milk  bottles  from  wood 
plup.    Estimated  cost,  $75,000. 

Ore.,  Portland — Plans  being  prepared  by  N.  M.  Loney,  Engr., 
for  branch  plant  for  American  Can  Co.  Estimated  cost, 
$600,000. 

Ore.,  Portland — Rasmussen  &  Co.  will  build  ten-story  ware- 
house.   Estimated  cost,  $50,000. 

Calif.,  Los  Angeles — Plans  being  prepared  by  Morgan, 
Walls  &  Morgan,  Arch.,  Van  Nuys  Bldg.,  for  four-story  ware- 
house on  Banning  St.  for  Los  Angeles  Soap  Co. 

Calif.,  San  Francisco — Plans  prepared  for  two-story  rein- 
forced-concrete garage  and  repair  shop  for  J.  K.  Bigelow. 
Estimated  cost,  $35,000.    August  G.  Headman,  Arch. 

N.  B.,  Washademoak — Daley  &  Carvell,  St.  John,  purchased 
site  at  Washademoak  and  will  build  factory. 

Ont.,  Kincardine — William  Mitchell  &  Co.  contemplates 
building  knitting  mill. 

Ont.,  Petrolia — Marine  City  Sugar  Co.  contemplates  estab- 
lishing plant  at  Petrolia.    Estimated  cost,  $800,000. 

Out.,  Port  Dover — Port  Dover  contemplates  building  fac- 
tory.   Estimated  cost,  $10,000.    W.  Carson,  Mgr. 

Ont.,  Toronto — Plans  approved  for  three-story  reinforced- 
concrete  building  at  Walmer  Rd.  and  Bridgman  St.,  for  Far- 
mers Dairy  Co.    Estimated  cost,  $50,000.    Noted  Nov.  25. 

Bids  In  and  Contracts  Awarded 

Conn.,  New  Britain — Hart  &  Cooley  Manufacturing  Co. 
awarded  contract  for  two-story  addition  to  plant  on  Booth 
St.  to  B.  H.  HIBBARD  CO.     Estimated  cost,  $20,000. 


Conn.,  Waterbury — (Official) — Contract  for  two-story  rein- 
forced-concrete oil-storage  building  for  Scovill  Manufacturing 
Co.  awarded  to  TURNER  CONSTRUCTION  CO.,  11  Broadway, 
New  York,  N.  Y. 

IV.  Y„  New  York — (Borough  of  Brooklyn) — (Official) — Con- 
tract for  four-story,  80xl00-ft.  milk  plant  at  Dean  St.  and 
Third  Ave.,  for  R.  F.  Stevens  Co.,  Third  Ave.  and  Dean  St. 
reawarded  to  JAMES  McARTHUR,  22  Ormund  PI.  Estimated 
cost,  $140,000.    Noted  Apr.  22  and  29. 

N.  J.,  Bayonne — (Official) — Vacum  Oil  Co.  awarded  con- 
tract to  TURNER  CONSTRUCTION  CO.,  11  Broadway,  New 
York,  N.  Y.,  for  three-story  reinforced-concrete  filter  building. 

Penn.,  Philadelphia — American  Ice  Co.  awarded  contract  for 
enlarging  its  ice-manufacturing  plant  at  Belfield  Ave.  and 
Reading  R.R.  to  TURNER  CONCRETE  AND  STEEL  CO.,  1713 
Sansom  St.     Estimated  cost,  $50,000.     Noted  Sept.  23. 

Penn.,  Philadelphia — Contract  awarded  to  SMITH- HA RDI- 
CON  CO.,  1606  Cherry  St.,  for  building  two-story,  74xl50-ft. 
factory  at  American  and  Filbert  St.,  for  J.  D.  Litt.  Estimated 
cost,  $30,000. 

Penn.,  Pittsburgh — Pennsylvania  R.R.  awarded  contract 
to  W.  F.  TRIMBLE  &  SONS  CO.  for  three-story,  40x449-ft.  top 
addition  and  one-story,  27x583-ft.  side  addition  to  freight 
warehouse. 

Mil.,  Baltimore — Baltimore  Buggy  Top  Co.  awarded  con- 
tract   for    one-story,    76.4xl24x49-ft.    addition    to    plant  to 

Mclaughlin  bros.,  inc.,  915  Bolton  st. 

Md.,  Sparrows  Point — Maryland  Steel  Co.  awarded  con- 
tract for  75x625-ft.  foundry  to  WEST  CONSTRUCTION  CO., 
Knickerbocker  Bldg.,  Baltimore.     Estimated  cost,  $350,000. 

Ohio,  Cleveland — American  Multigraph  Co.,  Kelly  Ave.  and 
East  40th  St.  awarded  general  contract  to  MASTERS  &  MUL- 
LEN CONSTRUCTION  CO.,  Electric  Bldg.,  for  one-story  addi- 
tion.   Estimated  cost,  $25,000. 

Ohio,  Cleveland — Contract  awarded  to  REAUGH  CON- 
STRUCTION CO.,  2835  East  51st  St.,  for  two-story  garage  for 
East  Ohio  Gas  Co.    Estimated  cost,  $50,000. 

Ohio,  Cleveland — Oster  Manufacturing  Co.,  East  61st  St., 
awarded  contract  for  factory  to  BOLTON  PRATT  CO.,  Colum- 
bia Bldg.     Estimated  cost,  $50,000.     Noted  Sept.  23. 

Ohio,  Cleveland — Jacob  Spang  Baking  Co.,  Barber  Ave.  and 
West  30th  St.,  awarded  general  contract  for  reinforced-con- 
crete building  to  H.  E.  KLEFMAN  &  CO.,  4319  Woodbridge 
Ave.    Estimated  cost,  $12,000. 

Ohio,  Cleveland — The  Superior  East  105th  Realty  Co. 
awarded  contract  to  METTLER-GLOYD  CO.,  Hippodrome 
Bldg.,  for  one,  two  and  three-story  garage  and  store  building 
at  Superior  Ave.  and  East  105th  St.    Estimated  cost,  $49,000. 

Ohio,  Dayton — Ohio  Metal  Product  Co.,  39  Edgar  St., 
awarded  contract  to  JOHN  ROUSER  CO.,  Dayton,  for  three- 
story  brick  and  steel  addition  to  plant.    Noted  Nov.  11. 

Ohio,  East  Akron — American  Hard  Rubber  Co.  awarded 
contract  to  KIDDER  &  McCOURT  for  five-story,  150x400-ft. 
plant. 

Ohio,  Toledo — Contract  awarded  to  WALLS,  BOCH  & 
KUHLMAN  for  addition  to  plant  of  Toledo  Machine  and  Tool 
Co.,  1736  Dorr  St.    Estimated  cost,  $55,000.    Noted  Oct.  28. 

Ind.,  Gary — American  Sheet  and  Tin  Plate  Co.  awarded  con- 
crete foundation  contract  for  tin  mills  to  ILLINOIS  IM- 
PROVEMENT AND  BALLAST  CO.,  208  South  La  Salle  St., 
Chicago,  111.     Estimated  cost,   $156,000.     Noted  Nov.  25. 

Mich.,  Grand  Rapids — Blue  Valley  Creamery  Co.  awarded 
contract  to  SCHREIMER  &  SCHUUR  for  two-story,  60xll3-ft. 
brick  and  concrete  plant.    Estimated  cost,  $11,000. 

Mich.,  Holland — Holland  Furnace  Co.  awarded  contract  for 
90xl20-ft.  addition  to  foundry  to  FRANK  DYKE. 

Mich.,  Saginaw — Kelton  Aurand  Co.  awarded  contract  to 
LOUIS  MUELLER,  JR.,  for  60xl90-ft.  factory. 

111.,  Chicago — Diamond  Glue  Co.  awarded  contract  to  R. 
STANDING  for  two-story  factory  at  1726  Heald  Ave.  Esti- 
mated cost,  $10,000.    Noted  Oct.  21. 

111.,  Chicago — Contract  awarded  to  ANDERSON  STRAND- 
BERG  CO.,  for  two-story  warehouse  at  1230  Carondolet  Ave. 
for  General  Chemical  Co.  Estimated  cost,  $10,000.  Noted 
Nov.  25. 

111.,  Chicago — International  Harvester  Co.  awarded  con- 
tract to  W.  McRAE  for  one-story  warehouse  at  2600  Marshall 
Blvd.    Estimated  cost,  $17,500. 

III.,  Chicago — Link  Belt  Co.,  367  West  39th  St.,  awarded 
contract  to  E.  W.  SPROUL  CO.  for  two-story  foundry.  Esti- 
mated cost,  $30,000. 

111.,  East  St.  Louis — Plymouth  Cordage  Co.,  Plymouth, 
Mass.,  awarded  contract  to  FOX  CONSTRUCTION  CO.,  Boston, 
Mass.,  for  four-story,  102xl40-ft.  plant  at  22d  and  Market  St. 
Estimated  cost,  $100,000. 

AVis.,  Milwaukee — Advance  Engineering  Co.  awarded  con- 
tract for  one-storv,  120x220-ft.  factory  and  machine  shop  at 
North  Ave.  and  30th  St.  to  C.  M.  WINNEMANN,  concrete  ar^ 
cement,  and  to  MILWAUKEE  STRUCTURAL  STEEL  CO.,  ^tee- 
Noted  Nov.  25. 

Wis.,  Milwaukee — Contract  awarded  to  FOSTER  CON- 
STRUCTION CO.,  Milwaukee,  for  garage  and  commercial 
building  for  Federal  Realty  Co.    Estimated  cost,  $30,000. 

Iowa,  Waterloo — (Official) — Contract  for  four-story,  116x 
120-ft.  brick  garage  for  Waterloo  Overland  Co.  awarded  to 
H.  A.  MAINE  CO.,  Waterloo,  at  $86,000.     Noted  Oct.  14. 

Neb.,  Omaha — General  contract  awarded  to  ROBERT 
BUTKE,  Faxton  Bldg.,  Omaha,  for  three-story,  40xl20-ft.  dye 
works  for  Dresher  Bros.    Estimated  cost,  $20,000. 

Tex.,  Houston — Contract  for  two-story,  70xl25-ft.  garage 
awarded  to  W.  B.  ZINKY. 

Tex.,  Orange — Orange  Rice  Mill  Co.  awarded  contract  to 
T.  HOWELL,  Orange,  for  100x200-ft.  warehouse. 

Colo.,  Denver — Armour  &  Co.  awarded  contract  for  packing 
plant  at  Denver  Union  Stock  Yards  to  STOCKER  &  FRASER 
Estimated  cost,  $200,000. 
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Colo.,  Denver— Colorado  Packing  and  Provision  Co.  award- 
ed contract  to  STOCKER  &  FRASER  Chamber  of  Commerce 
Bids.,  Denver,  for  six-story  packing  plant.    Noted  Nov.  25. 

Calif..  Los  Angeles— Harbor  Commission  awarded  contract 
for  sK-story  warehouse  on  Municipal  Pier  No.  1  to  MIlk- 
CHANTS  REALTY  AND  INVESTMENT  Co.,  Los  Angeles,  at 
$117,000. 

ftue„  Sherbrooke — Canadian  Ingersoll-Rand  Co.  awarded 
contract  to  ANGLINS  LIMITED,  Montreal,  for  machine  shop. 
Estimated  cost,  $50,000.     Noted  Nov.  IS. 

Out.,  Cobourg — Contract  for  garage  on  South  King  St.,  for 
Soarling  &  Reeson  awarded  to  JEX,  MARTIN  &  CO.,  Division 
St.    Estimated  cost,  $11,000. 

FEDERAL    GOVERNMENT  WORK 
Proposed  Work 

Penn.,  Titusville — Post  Office— Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Terasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Jan.  10,  for  U.  S.  post  office  at 
Titusville. 

Mil.  Ft.  MeHenry— (Baltimore  post  office)— Memorial- 
Competitive  plans  will  be  received  until  Apr.  1  by  Col.  W.  W. 
Hart  War  Dept  U.  S.  Government,  1729  New  York  Ave.  N.  W., 
Washington;  D  C.,  for  building  Francis  Scott  Key  Memorial 
at  Ft.  MeHenry.    Estimated  cost,  $75,000. 

D.  C,  Washington— Elevators— Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  until 
3pm  Dec.  23,  for  installing  electric  passenger  elevator  m 
each  of  following  buildings:  U.  S.  post  office  and  courthouse 
at  Pendleton,  Ore.,  Brattleboro,  Vt.,  and  Ardmore,  Okla. 

Mont..  Missoula— Post  Office— Bids  will  be  received  by 
Tames  A  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wasn- 
InTtSn  D  C,  until  3  p.m.,  Dec.  29,  for  U.  S.  post  office  at 
Missoula. 

Wash.,  Vancouver — Press  reports  state  that  U.  S.  post 
office  will  be  built  at  Vancouver.     Estimated  cost,  $75,000. 

Panama— Miscellaneous  Supplies— Bids  will  be  received  by 
Maior  F  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Washing- 
ton, D.  C,  until  10:30  a.m.,  Dec.  S,  for  furnishing  miscellaneous 
supplies. 

Panama— Miscellaneous  Supplies— Bids  will  be  received  by 
Maior  F  C  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  V  ashmg- 
ton,  D.  C,  until  10:30  a.m.,  Dec.  15,  for  furnishing  miscel- 
laneous supplies. 

Panama— Miscellaneous  and  Metal  Supplies— Bids  will  be 
received  by  Major  F.  C.  Boggs  Gen.  Pur.  Officer,  Panama 
Canal,  Washington,  D.  O,  until  10:30  a.m.,  Dec.  13,  for  fur- 
nishing miscellaneous  and  metal  supplies. 

Bids  In  and  Contracts  Awarded 

irnl,,  Boston — Elevator  Plant — Contract  for  elevator  plant 
in  U  S  apP?a?"er's  stores  awarded  to  OTIS  ELEVATOR  CO., 
Washington,  D.  C.    Noted  Sept.  23  and  Oct.  21. 

N.  Y.,  Salamanca— Post  Office— Contract  for  U  S.  post  office 
at  Salamanca  awarded  to  DUROLITHIC  CO.,  Buffalo,  at  $55,550. 
Noted  Oct.  7  and  Nov.  25. 

N.  Y.,  Tompkinsville — Buoys— Contract  for  six  type  G 
Pintsch  gas  buovs  awarded  to  SAFETY  CAR  HEATING  AND 
LIGHTING  CO.,  2  Rector  St.,  New  York,  at  $10,800. 

Penn.,  East  Pittsburgh— Post  Office— Contract  for  U  S. 
Dost  office  at  East  Pittsburgh  awarded  to  TORBETT  CON- 
STRUCTION  CO,  Hampton,  Va.,  at  $49,021.  Noted  Sept.  30  and 
Nov.  18. 

Penn.,  Philadelphia— Dredging— American  Dredging  Co., 
Philadelphia,  at  $0,089  per  cu.yd.  submitted  lowest  bid  for 
dredgin°-  Section  "F"  in  Delaware  River  on  Bellevue,  Cherry 
Island  and  Deep  Water  Point  lighthouse  ranges  and  Home 
Dredging  Co.,  Mobile,  Ala.,  at  $0.08875,  for  Sections  "H  and 
"J."    Noted  Nov.  4. 

Penn.,  Readintr— Post  Office— Contract  for  U.  S.  post  office 
at  Reading  awarded  to  JOHN  DOWRY,  8  West  40th  St.,  New 
York,  N.  Y.,  at  $90,880. 

Md..  Indian  Head— Extension  to  Pulping  and  Poaching 
House — Bids  were  received  Nov.  27  for  extension  to  pulping  and 
poaching  house,  Indian  Head,  from  John  H.  Nolan  Construc- 
tion Co.  Washington,  D.  C,  at  $6,977.  and  V.  L  Robinson  Con- 
struction Co.,  Baltimore,  Md..  at  $8,497.    Noted  Nov.  11. 

D  C.  Washington — Building — Contract  for  truck  house  on 
New  Jersey  Ave.  awarded  to  SKINKER  &  GARRETT,  Wash- 
ington, at' $33,929.     Noted  Nov.  4. 

D.  C  Washington — Sewer  Work — Bids  were  received  Nov. 
29  at  Office  of  Commissioners  of  District  of  Columbia  for 
sewer  work  as  follows:  Section  2,  Kenilworth  service  sewer, 
(a)  12  200  cu.vd.  ordinary  excavation,  (b)  150  cu.yd.  sewer 
brick  masonry,  (c)  1,000-lin.f  t.  18-in.  diameter  pipe  sewer, 
(d)  900  lin.ft.  15-in.  pipe  sewer,  (e)  7,200  lin.ft.  12-in  pipe 
sewer,  (f)  2,400  lin.ft.  10-in.  pipe  sewer:  Harper  &  voigt, 
(a)  50c.  (b)  $14,  (c)  78c,  (d)  69c,  (e)  60c  (f)  51c  ;  C  H. 
Tompkins,  (a)  67c,  (b)  $13.75,  (c)  66c  (d)  62c  (e)  60c, 
(f)  41c;  Warren  F.  Brenizer  Co.,  (a)  85c,  (b)  $12,  (c)  80c 
(d)  70c,  (e)  60c,  (f)  50c;  storm  and  service  mams,  Petworth 
trunk  sewer,  (a)  1,900  cu.yd.  ordinary  excavation,  (b)  100 
cu.yd.  concrete  masonry,  (c)  16  cu.yd.  vitrified  brick  masonry, 

(d)  15  cu.yd.  sewer  brick  masonry,  ((e)  480  lin.ft.  24-in  pipe 
sewer:  C.  H.  Tompkins,  (a)  70c,  (b)  $7 '  (c)  $21  (d)  $14  (e) 
90c;  Warren  F.  Brenizer  Co.,  (a)  80c,  (b)  $7,  (c)  $21,  (d)  $14, 

(e)  $1.10:  George  Hyman,  (a)  $1.25,  (b)  $7,  (c)  $20,  (d)  $15, 
(e)  $1.    Noted  Nov.  25. 

Va.,  Norfolk — Dredging — Bids  were  received  Nov.  27  for 
dredging  at  navv  vard,  Norfolk,  as  follows:  Bay  State  Dredg- 
ing and  Contracting  Co.,  Boston.  Mass.,  13.7c.  per  cu.yd.;  Coast- 
wise Dredging  Co.,  Norfolk,  Va.,  14c  per  cu.yd.;  Morris  & 
Cummings,  New  York,  N.  Y.,  14.89c.  per  cu.yd.    Noted  Nov.  4. 

Ohio,  Cleveland — Dredging — Bids  were  received  Nov.  26  for 
dredging  in  Cleveland  Harbor  from  Great  Lakes  Dredge  and 
Dock  Co..  Williamson  Bldg.,  Cleveland,  $60,000;  Duluth- 
Superior  Dredging  Co.,  Duluth,  Minn.,  $80,000;  Duluth-Marme 
Construction  Co.,  Duluth,  Minn.,  $88,000.    Noted  Nov.  4. 

Ohio.  Van  Wert— Post  Office— Contract  for  U.  S.  post  office 
at  Van  Wert  awarded  to  CHARLES  W.  GINDELE  CO.,  Chicago, 
111.,  at  $56,250.    Noted  Oct.  7  and  Nov.  18. 


Mich.,  Muskegon — Post  Office  and  Custom  House — Bids  were 
received  Nov.  29  for  U.  S.  post  office  and  custom  house  at 
Muskegon  as  follows:  Maybel  &  Freuchtel,  Gadsten,  Ala., 
$63  666-  R.  P.  Farnsworth  &  Co.,  New  Albany,  Ind.,  $69,500; 
George  W.  Stiles  Construction  Co.,  Chicago,  111.,  $71,818.  Noted 
Oct.  28. 

Tex.,  Brenham — Post  Office — Bids  were  received  Nov.  27 
for  U.  S.  post  office  at  Brenham  as  follows:  W.  G.  Carter,  Chi- 
cago, 111.,  $44,834;  George  W.  Stiles  Construction  Co.,  Chicago, 
111.,  $45,200;  Algernon  Blair,  Montgomery,  Ala.,  $46,285.  Noted 
Oct.  21. 

Tex.,  Nnvnsota — Post  Office — Bids  were  received  Nov.  26 
for  U.  S.  post  office  at  Navasota,  (a)  limestone,  (b)  sandstone, 
as  follows:  (a)  Algernon  Blair,  Montgomery,  Ala.,  $41,836;  W. 
D.  Lovell,  Minneapolis,  Minn.,  $42,000;  George  W.  Stiles  Con- 
struction Co.,  Chicago,  111.,  $42,200;  (b)  Volney  E.  Taylor,  Mar- 
lin,  $53,000.    Noted  Oct.  21. 

Tex.,  New  Braunfels — Post  Office — Contract  for  U.  S.  post 
office  at  New  Braunfels  awarded  to  WESTON  &  KROEGER, 
San  Antonio,  at  $40,949.    Noted  Sept.  30  and  Nov.  18. 

CANALS — DITCHES — IRRIGATION 

Proposed  Work 

N.  Y.,  La  Salle — Turning  Basin — Bids  will  soon  be  received 
for  turning  basin,  50  ft.  wide,  at  Wheatfield  town  line  in 
Cayuga  Creek. 

N.  "V.,  New  York — (Borough  of  Brooklyn) — (Official)  — 
Dredging — Bids  will  be  received  \>y  R.  A.  C.  Smith,  Comr.  of 
Docks,  Pier  "A,"  Battery  PI.,  North  River,  Manhattan,  until 
10  a.m.,  Dec.  6,  for  dredging  in  slip  at  foot  of  28th  St. 

Fla.,  New  Smyrna — Drainage — Lake  Ashby  Drainage  Dis- 
trict plans  to  drain  about  42,000  acres.  Estimated  cost,  $250,- 
000.  Isham  Randolph  &  Co.,  Chicago,  111.,  Engr.  B.  H.  Wilson, 
Secy,  of  Drainage  Dist. 

Fla.,  Orlando — Drainage — J.  Edson  Andrews,  Secy,  and 
Treas.  of  Orlando  Securities  Co.,  Orlando,  is  interested  in 
formation  of  drainage  district  to  build  about  60  miles  of 
ditches  and  canals.  Estimated  cost  between  $130,000  and 
$175,000. 

Ohio,  Greenville — Ditch — Bonds  for  $38,400  for  ditches  and 
road  work  have  been  sold. 

Ind.,  Hartford  City — Ditch — Bids  will  be  received  until  2 
p.m.,  Dec.  21,  by  Drainage  Commissioner,  I.  O.  O.  F.  Bldg.,  for 
construction  of  O.  H.  Hiatt  Ditch  in  Washington,  Jackson  and 
Licking  Townships,  Blackford  County. 

Mich,  Caro — Drainage — Sanilac,  Lapeer  and  Tuscola  Coun- 
ties will  build  40-mile  drain.    Estimated  cost,  $250,000. 

Mich.,  Macon  —  Drainage  —  Commissioners  of  Lenawee, 
Washtenaw  and  Monroe  Counties  contemplate  building  middle 
branch  of  Macon  Drain.  Estimated  cost  between  $40,000  and 
$50,000. 

Mich.,  Mason — Drainage — Alaiedon  and  Vevay  Townships 
will  drain  Alaiedon  swamp,  12  miles. 

Iowa,  Des  Moines — Ditch — Bids  will  be  received  until  Dec. 
6  by  County  Board  of  Supervisors  for  Drainage  Ditch  No.  16, 
Webster  Township,  and  a  bulkhead.    Estimated  cost,  $10,922. 

Iowa,  Des  Moines — Ditch— Bids  will  be  received  until  Dec. 
6  by  County  Board  of  Supervisors  for  Drainage  Ditch  No.  17 
in  Lincoln  and  Crocker  Townships  and  a  bulkhead.  Estimated 
cost,  $26,100. 

Iowa,  Keosauqua — Drainage — Van  Buren  County  contem- 
plates straightening  Fox  River,  includes  approximately  500,- 
950  yd.  excavation.    Estimated  cost,  $55,650. 

Iowa,  Ottumwa — Ditch — H.  O.  Wray  will  make  surveys  of 
Soap  Creek  Drainage  Ditch.    Noted  Oct.  21. 

Iowa,  Wall  Lake — (Official) — Drainage — Surveys  made  and 
plans  prepared  for  straightening  and  deepening  Boyer  River 
and  draining  Goose  Pond  Swamp.  Estimated  cost,  $81,000. 
Seth  Dean,  Glenwood,  Iowa,  Engr. 

Minn.,  Anoka — Drainage — County  contemplates  draining 
Coon  Creek,  eight  miles.  Estimated  cost,  $45,000.  W.  L.  Ridge 
Co.,  Suveyor. 

Minn.,  Bemidji — Ditches — Bids  will  be  received  until  Dec. 
15  bv  J.  L.  George,  County  Audr.,  Beltrami  County,  and  L.  H 


Slocum,'  Audr.,  Koochiching  County,  for  constructing  Judicial 
Ditch  No.  36,  about  127  miles  long.  Estimated  cost,  $212,195. 
Noted  Nov.  11. 

Minn.,  St.  Cloud — Ditch — Contract  will  soon  be  awarded  for 
Ditches  Nos.  26  and  35.    S.  S.  Chute,  County  Surveyor. 

Minn.,  Windom — Ditch — Contract  will  be  awarded  about 
Dec  13  for  Judicial  Ditch  No.  24.  Estimated  cost,  $22,803.  P. 
G.  Newfeld,  Clk.,  District  Court. 

Mo.,  Bloomiield — Ditch — Bids  will  be  received  until  2  p.m., 
Dec.  6,  for  ditch  for  Drainage  District  No.  28.  R.  F.  Jones, 
County  Clk. 

Tex.,  Anahuac— Irrigation  Improvements—Trinity  River 
Irrigation  District  voted  $30,000  bonds  for  repairing  bulkhead 
across  Smith  Bay.    Noted  Nov.  25. 

Tex.,  Barstow — Irrigation  Improvements — Bids  will  be  re- 
ceived until  Dec.  20  for  building  dams,  reservoirs  headgates 
sluice-gates  and  all  other  improvements  for  Ward  County 
Irrigation  District  No.  1.    G.  W.  Dyer,  Pres. 

Tex.,  Dallas— Reclamation— Kaufman  County  No.  1,  Ellis 
County  No.  1,  Ellis  County  No.  2,  Ellis  County  No  3  and 
Dallas  County  No.  1  contemplate  reclaiming ^  about  50,000  acres 
of  land.  Estimated  cost.  $420,000.  O.  W.  Fonley,  Distuct 
Engr. 

Tex.,  Robstown— Drainage— Bids  will  be  received  until 
Dec.  6  by  Neuces  County  Drainage  District  No.  2  for  ditches. 

Colo..  CraiK— Irrigation— Preliminary  plans  prepared  for 
irrigation  system  for  Elk  River  Irrigation  Co.  Estimated  cost, 
$2,000,000.    William  P.  Finley,  Consult.  Engr. 

N.  M.,  Raton— Irrigation— Trustees  of  Antelope ;I«ifatlon 
District  contemplate  enlarging  storage  capacity  of  district  and 
extending  ditches.     Estimated  cost.  3,^^5,000. 
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Idaho,  Caldwell — Dam— Directors  of  Glen  Lake  Irrigation 
District  contemplate  building  concrete  dam  on  Boise  River 
about  five  miles  below  Arrowrock  Dam.    W.  W.  Peters,  Secy. 

Idaho,  Caldwell — Irrigation — Election  will  be  held  Dec.  14 
in  Caldwell  Irrigation  District  to  vote  on  $27,000  bonds  for 
repairing  and  enlarging  system. 

Idaho,  Nyssa — (Official) — Irrigation — Bids  will  be  received 
about  Jan.  10  for  reclaiming  approximately  8,000  acres  near 
Nyssa  for  Nyssa- Arcadia  Drainage  District.  G.  McGee,  Cald- 
well, Ch.  Engr.    Noted  Oct.  21. 

Utah,  Ephraim — Irrigation — George  A.  Snow,  Salt  Lake 
City,  Walter  I.  Moddy,  Chicago,  111.,  and  C.  A.  Tusch,  Cali- 
fornia, contemplate  constructing  irrigation  project.  Esti- 
mated cost,  $500,000. 

Ariz.,  Holbrook — Irrigation — Contract  will  soon  be  awarded 
for  rebuilding  Woodruff  Dam  and  repairing  irrigation  works. 
Q.  R.  Gardner,  County  Superv. 

Ariz.,  Tempe — Ditches — Bids  will  be  received  until  Dec  14 
by  J.  W.  Miller,  Chn.,  Bd.  of  Directors,  District  No.  1,  Maricopa 
County,  for  constructing  8.4  miles  main  open  drain  ditch. 

Wash.,  Kennewiek — Irrigation — Commercial  Club  inter- 
ested in  development  of  Benton  County  land  through  exten- 
sion of  Sunnyside  Irrigation  Canal  to  Hover,  12  miles,  to  irri- 
gate about  40,000  acres. 

Ore.,  Salem — Dam — State  Engineering  Department  approved 
application  of  Dobbins  Ditch  Co.,  Joseph,  to  build  dam  on  out- 
let of  Wallowa  Lake. 

Ore.,  Silver  Lake — Irrigation — Silver  Lake  Water  Users' 
Association  will  form  irrigation  district  to  irrigate  46,000 
acres  of  land.  United  States  Reclamation  Service  estimates 
cost  at  $28.10  per  acre. 

Calif.,  San  Joaquin — Reservoir — Bids  will  be  received  until 
Dec.  6  for  Woodward  Reservoir.  Estimated  cost,  $174,000.  A. 
Geiffen,  Monteca,  Engr.  C.  A.  Proudfit,  Monteca,  Secy.,  South 
San  Joaquin  Irrigation  District.    Noted  Nov.  18. 

Bids  In  and  Contraets  Awarded 
Mass,  Boston — Dredging — One  bid  received  Nov.  24  by  Di- 
rectors of  Port  of  Boston,  40  Central  St.,  for  dredging  and 
filling  East  Boston  Plats,  Contract  No.  46,  about  1,500,000 
cu.yd.,  from  H.  P.  Converse  &  Co.,  88  Broad  St.,  Boston,  at 
$371,250.    Noted  Nov.  18. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Dredging — P.  Sanford  Ross,  Inc.,  135  Bay  St.,  Clifton,  S  I ,  at 
$0.30  per  cu.yd.,  submitted  only  bid  Nov.  23  for  dredging  in 
North  River  from  103rd  to  109th  St.,  approximately  33,000 
cu.yd. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredging — Bids  were  received  Nov.  23  bv  Department  of 
Docks  and  Ferries  for  dredging  at  foot  of  East  90th  St  East 
River,  17,000  cu.yd.,  from  Morris  &  Cummings  Dredging  Co., 
17  State  St.,  New  York,  $0.33  per  cu.yd.;  P.  Sanford  Ross,  Inc., 
$0.70  per  cu.yd.;  R.  C.  Packard  &  Co.,  $0.80  per  cu.yd. 
_  Penn.,  Port  Richmond — (Philadelphia  post  office) — Dredg- 
ing— Contract  awarded  to  BOWERS  SOUTHERN  DREDGING 
CO.,  Galveston,  Tex.,  for  deepening  ship  channel  in  Delaware 
River.    Estimated  cost,  $75,000. 

Pla.,  Tallahassee — Locks  and  Dams — Contract  for  three 
locks  and  dams  in  Everglades  Drainage  District  awarded  to 
SAVANNAH  ENGINEERING  AND  CONSTRUCTION  CO..  Sa- 
vannah, Ga.,  at  $120,000.    Noted  Aug.  12. 

Iowa,  Jefferson — Drainage — Contract  for  furnishing  tile  for 
drainage  work  in  Districts  Nos.  10  and  33  awarded  to  MA- 
COMB SEWER  PIPE  CO.,  Macomb,  111.,  at  $10,622. 

Minn.,  Alexandria — Ditch — Contract  for  Ditch  No  17 
awarded  to  CARL  CHRISTENSON,  Litchfield,  at  $17,589. 

Minn.,  Bine  Earth — Ditches — County  Commissioners  award- 
ed contracts  for  construction  of  ditches  to  HAWKEYE  CON- 
STRUCTION CO.,  Webster  City,  Iowa,  $7,943,  Ditch  No.  29- 
O.  C.  OLESON,  Blue  Earth,  $7,195,  Ditch  No.  40.  Jesse  L.  Har- 
ring,  County  Audr. 

Minn.,  New  Ulm — Ditches — Contract  for  tile  and  open 
ditches  awarded  to  CHRISTOPHER  NIELSEN,  Sunborn  at 
$12,345. 

Minn.,  Windom — Ditch — Contract  for  Judicial  Ditch  No 
20  awarded  to  REDDING  &  SMAGE,  Windom,  at  $23,700.  Noted 
Nov.  18. 

Minn.,  Windom — Ditch — County  Commissioners  awarded 
contract  for  Ditch  No.  21  to  HANS  TRUPESEN,  Live  Creek,  at 
$13,989.    Noted  Nov.  18. 

Ark.,  BIytheville — Drainage — Contract  for  Drainage  Ditch 
No.  16  awarded  to  CLYDE  WALDE,  National  Bank  Bldg.,  La 
Grande,  Ind.,  at  $6.39  per  cu.yd.    Estimated  cost,  $425,000. 

Ark.,  Knobel — Ditch — Contract  for  52.75  miles  of  ditches 
and  4.25  miles  of  levees  awarded  to  NORTHERN  CONSTRUC- 
TION CO.,  Elkhart,  Ind.,  at  $116,300.    Noted  Nov.  25. 

Colo.,  Trinidad — Ditch — Contract  for  ditch  awarded  to  J.  A. 
LAUGHLIN.    Estimated  cost,  $15,000. 

Idaho,  Boise — Irrigation — Contract  awarded  to  WICKA- 
HONEY  LAND  AND  WATER  CO.  for  irrigation  of  30.000  acres 
for  Bruneau  Irrigation  Project  in  Owyhee  County.  Estimated 
cost,  $50  per  acre.    Noted  Oct.  28. 

Ore,,  Baker — Ditch — Contract  awarded  to  MACY  BROS., 
Sparta,  for  constructing  ditch  to  connect  Hogen  Ditch  with 
Eagle  Creek,  three  miles. 

Ore.,  Hood  River — (Official) — Irrigation — Board  of  Direc- 
tors of  East  Pork  Irrigation  District  Nos.  5  and  6  awarded 
contract  to  CENTRAL  TIMBER  AND  CONTRACTING  CO., 
Carlton,  for  diversion  gates,  dam  and  intake  works  and  for 
enlarging  canals.    Noted  Nov.  11. 

Calif.,  Modesto — Irrigation — George  J.  Ulrich  at  $19,340 
submitted  lowest  bid  for  nine  concrete  drops  for  Modesto 
Irrigation  District. 

„  T.  H.,  Honolulu — Irrigation — Lord-Young  Engineering  Co., 
Honolulu,  at  $109,600  submitted  lowest  bid  for  Waiolama  fill 
for  Waiolama  Reclamation  and  Sanitation  Project  at  Hilo 


MISCELLANEOUS 
Proposed  Work 

Conn„  Windsor — Elimination  of  Grade  Crossing  —  Plans 
submitted  to  Highway  Commissioner,  Hartford,  for  elimina- 
tion of  grade  crossing  in  Windsor.    Estimated  cost,  $90,000. 

N.  Y.,  Albany — Fire  Alarm  Station — Bids  will  be  received 
until  Dec.  6  by  Board  of  Contract  and  Supply  for  building  fire 
alarm  station  at  Delaware  and  Myrtle  Ave. 

N.  Y.,  Ithaca — Elimination  of  Grade  Crossings  —  Surveys 
completed  for  street  junctions  and  railroad  gradings  prepara- 
tory to  elimination  of  grade  crossing  on  Delaware,  Lacka- 
wanna &  Western  R.R.  in  South  Aurora  St.,  South  Hill,  Ithaca. 
Estimated  cost,  $40,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Tank 
— Bids  will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  Room 
2,  Borough  Hall,  until  11  a.m.,  Dec.  9,  for  furnishing  labor  and 
materials  for  construction  of  steel  tank  and  fittings,  having 
a  capacity  of  52,800  gals.,  to  be  used  for  storage  of  liquid  as- 
phalt, at  municipal  asphalt  plant,  7th  St.  basin,  Gowanus 
Canal. 

IV.  Y„  Olean — Flood  Protection — Plans  approved  by  W.  W. 
Wotherspoon,  State  Supt.  of  Pub.  Wks.,  for  deepening  and 
straightening  Olean  Creek  from  junction  with  Alleghany 
River  to  point  2%  miles  up  stream  and  building  dikes  and  re- 
taining walls  on  bank  of  creek.  Estimated  cost,  $150,000.  E. 
W.  Fitzgerald,  Olean,  Pres.  of  Flood  Abatement  Comn.  Noted 
Nov.  18. 

N.  Y.,  Rochester — Bathhouse  and  Bandstand — Plans  pre- 
pared for  bathhouse  and  bandstand  at  Durand-Eastman  Park. 
Estimated  cost,  $12,000. 

N.  J„  Ventnor — (Atlantic  City  post  office) — Jetties — City 
Council  authorized  bond  issue  of  $10,000  for  jetties  from  Cam- 
bridge to  Portland  Ave. 

Penn.,  Erie — Flood  Protection — Citv  Council  adopted  plan 
recommended  by  Farley  Gannett,  Telegraph  Bldg.,  Harrisburg, 
tor  flood  protection  in  Milk  Creek.  Plan  adopted  calls  for 
remforced-concrete  conduit  about  12,500  ft.  long,  22  ft.  wide, 
18  ft.  high  with  inside  diameter  capacity  of  12,000  cu.ft.  per 
second.     Estimated  cost,  $900,000.     Noted  Oct.  21. 

Va„  Richmond — Creek  Improvements — Charles  E.  Boiling, 
City  Engr.,  estimated  cost  of  straightening  sewers  and  cover 
m  Shockee  Creek  from  river  to  Seventh  and  Hospital  St.  at 
$1,035,000. 

Fla.,  Miami — Harbor  Channel  and  Piers — Bids  will  be  re- 
ceived until  Dec.  20  for  harbor  channel  and  piers,  Miami. 
Isham  Randolph  &  Co.,  Chicago,  111.,  Engr.  Noted  July  8  and 
Sept.  16. 

Miss.,  Meridian — Subway — City  officials  and  representatives 
of  interested  railroads  estimate  cost  of  26th  St.  subway  at 
$100,000. 

La.,  Lake  Charles — Retaining  Wall — City  will  build  retain- 
ing wall  from  Gill  to  Foster  St.,  and  construct  boulevard  and 
city  park.    Estimated  cost,  $100,000. 

Tenn.,  Chattanooga — Wharf — City  sold  $100,000  bonds  to 
improve  wharf.    R.  Hooke,  City  Engr.    Noted  Oct.  14. 

Tenn„  Memphis — River  Improvements  —  Mississippi  River 
Commissioners  plan  to  direct  flow  of  Wolf  and  Loosahatchie 
Rivers  to  keep  harbor  clear  of  sand  bars. 

Ohio,  Akron — Subway — Firestone  Tire  and  Rubber  Co.  se- 
cured permission  to  build  subway  under  South  Main  St.  from 
factory  to  new  club  house  and  restaurant. 

Ohio,  Colum'bus — Elimination  of  Grade  Crossing  —  Plans 
prepared  by  engineers  of  Pennsylvania  R.R.  and  four  other 
railroad  companies  for  elimination  of  grade  crossing  in  North 
Side  of  Columbus.  Estimated  cost,  $600,000.  City  will  pay 
$200,000  of  cost.  y  y 

Ohio,  Sandusky — Coal  Dock — Cleveland,  Cincinnati,  Chi- 
cago &  St.  Louis  Railway  contemplates  building  coal  docks 
and  car  dumping  machine.  George  P.  Smith,  Cincinnati,  Con- 
sult. Engr. 

Ohio,  Upper  Sandusky — Creek  Improvement — County  Com- 
missioners contemplate  widening  and  straightening  Tymoch- 
ett  Creek.    Estimated  cost,  $125,000. 

111.,  Chicago — Engine  House — City  will  build  two-story 
brick  engine  house  at  5318  Western  Ave.  Estimated  cost, 
$19,000.    C.  Kallah,  Arch. 

Iowa,  Jefferson — Subway — Chicago  &  Northwestern  Rail- 
way will  build  subway  under  tracks.  Estimated  cost,  $25,000. 
W.  H.  Finley,  Chicago,  111.,  Ch.  Engr. 

Minn.,  St.  Paul — Steel  Stairway — Bids  will  be  received  un- 
til 10:30  a.m.,  Dec.  6,  by  August  Hohenstein,  Pur.  Agt.,  for 
steel  stairway  on  Hall  Ave,  between  South  Wabasha  St.  and 
Prospect  Terrace. 

Wyo.,  Cheyenne — Pipe  Line — According  to  press  reports 
Governor  Kendrick  appointed  committee  to  confer  with  com- 
mittee of  Nebraskans  on  proposition  to  build  oil  pipe  line 
from  Wyoming  into  and  across  state  of  Nebraska.  Cost 
limited  to  $5,000  mile. 

Tex.,  Beaumont — Machinery  and  Pier — All  bids  received 
Nov.  15  by  J.  G.  Sutton,  Secy.  Wharf  and  Dock  Commission, 
for  quay  walls,  trans-shipment  shed  and  freight  machinery 
rejected.    New  bids  will  be  received.    Noted  Nov.  4. 

Tex.,  Ft.  Worth — Levee — Election  will  soon  be  held  to  vote 
on  $75,000  bonds  for  levees.  A.  A.  Stiles,  State  Reclamation 
Agt. 

Tex.,  Galveston — Bulkhead — A.  T.  Dickey,  City  Engr.,  esti- 
mates cost  of  raising  protective  grade  back  of  seawall,  21  ft 
from  Sixth  to  19th  St.  with  bulkhead  at  $109,280,  without 
bulkhead  at  $91,280. 

Ore.,  Astoria — Mausoleum — Portland  Mausoleum  Co.,  Port- 
land, contemplates  building  Mausoleum  at  Astoria.  Esti- 
mated cost,  $40,000. 

Ore.,  Riverview  —  Mausoleum  —  Plans  being  prepared  bv 
Lawrence  &  Holford,  Arch.,  for  mausoleum  for  Portland 
Mausoleum  Co.,  Portland.    Estimated  cost,  $65,000. 


350 


ENGINEEBING  NEWS 


Vol.  74,  No.  23 


Calif.,  Oakland — Mausoleum — Pacific  Mausoleum  Co.  plans 
to  build  a  mausoleum  in  Contra  Costa  County.  Estimated 
cost,  $300,000. 

Que.,  St.  Lambert — Race  Track- — Bids  will  soon  be  received 
by  T.  C.  Kirby,  12S  Bleury  St.,  Montreal,  for  grading,  ballast- 
ing, fencing,  building  double  deck  grand  stand,  single  stage 
bleacher  and  club  house  required  in  construction  of  automo- 
bile race  track  for  Canadian  Speedway  Co.,  Ltd. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Bulkhead — Bids  were  received  Nov.  24  by 
Directors  of  Port  of  Boston  for  bulkhead  and  170,000  cu.yd. 
dredging  and  placing  filling  beneath  and  around  bulkhead, 
Contract  No.  47,  from  Bay  State  Dredging  Co.,  247  Atlantic 
Ave.,  Boston,  $S2,S30;  Coleman  Bros.,  Pearl  St.,  Chelsea,  $95,- 
500;  H.  P.  Converse  &  Co.,  88  Broad  St.,  Boston,  $123,218.  Noted 
Nov.  18. 

Mass.,  Boston — (Roxbury) — Engine  House — Lowest  bids  re- 
ceived by  city  Nov.  22  for  alteration  to  Engine  House  No.  14 
on  Center  St.,  Roxbury,  were  as  follows:  D.  R.  McKillop,  127 
West  Brookline  St.,  $12,792;  McDonald  &  Son,  98  Granite  St., 
$12,943;  McNeil  Construction  Co.,  201  Devonshire,  St.,  $13,187. 

Mass.,  Boston — (Roxbury) — Ladder  House — Bids  received 
Nov.  22  by  city  for  alteration  to  Ladder  House  No.  14  on 
Dudley  St.,  Roxbury,  from  D.  R.  McKillon,  127  West  Brookline 
St.,  $13,333;  McDonald  &  Son,  98  Granite  St.,  South  Boston, 
$13,735;  M.  D.  Mealy  Co.,  Brookline,  $13,945. 

R.  I.,  Providence — Arena — Contract  awarded  to  JOHN  F. 
MACLAREN,  Providence,  for  two-story,  100xl20-ft.  arena  for 
Marieville  Association.     Estimated  cost,  $25,000. 

N.  Y.,  New  York — (Borough  of  Bronx)  —  (Official) — Track 
Installation — Bids  were  received  Nov.  23  by  Public  Service 
Commission  of  First  District,  154  Nassau  St.,  for  track  in- 
stallation on  White  Plains  Rd.  and  extension  of  existing  sub- 
way from  Coast  &  Lake  Contracting  Corporation,  41  Broad 
St.,  New  York,  $53,930;  Southeastern  Construction  and  Engi- 
neering Corporation,  $101,205;  T.  H.  Reynolds  Contracting  Co., 
$102,126.     Noted  Nov.  18. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Dry  Dock — ■ 
Contract  for  floating  dry  dock  at  foot  of  58th  St.  awarded  to 
MORSE  DRY  DOCK  AND  REPAIR  CO. 

Md.,  Baltimore — (Official) — Coal  Pier — Baltimore  &  Ohio 
R.R.  awarded  contracts  for  coal  pier  at  Curtis  Bay,  Baltimore, 
to  H.  S.  KERBAUGH,  INC.,  Baltimore,  dredging,  bulkhead  and 
superstructure;  ROBINS  CONVEYING  AND  BELT  CO.,  New 
York,  N.  Y.,  conveying  machinery;  SMITH-McCORMICK, 
Easton,  Penn.,  grading.  Estimated  cost,  $1,500,000.  F.  L. 
Stuart,   Ch.  Engr.     Noted  Sept.  30. 

La.,  New  Orleans — Revetment — Contracts  awarded  to  W.  J. 
COMERFORD,  New  Orleans,  for  wooden  revetment  and  re- 
storing wave  wash  from  Kentuckv  to  Angelina  St.,  P.  C. 
POWERS  &  SONS,  McComb,  Miss.,  for  reinforced-concrete  re- 
vetment and  toe-wall  from  Bartholomew  to  Lesseps  St. 

La.,  New  Orleans — Wharf — Doullut  &  Williams,  New  Or- 
leans, at  $154,000,  submitted  lowest  bid  for  piling,  timber,  etc., 
for  wharf  of  grain  elevator,  wharf  to  be  1,350  ft.  long  and  12 
ft.  wide. 

Ky.,  Hawesville —  Creek  Improvements  —  Contract  for 
widening  and  straightening  Panther  Creek  in  Hancock  and 
Ohio  Counties  awarded  to  W.  E.  EWAN,  at  $10,000. 

Ohio,  Portsmouth — Flood  Protection  Wall — Contract  for 
second  section  of  flood  protection  wall  awarded  to  GLANDORF 
&  BROWNING,  Cincinnati,  at  $67,779.    Noted  Nov.  25. 

Ind.,  Gary — Ore  Dock — Contract  for  ore  dock  for  U.  S. 
Steel  Co.  awarded  to  ILLINOIS  IMPROVEMENT  AND  BAL- 
LAST CO. 

Neb.,  Omaha — (Official) — Crane. —  Contract  for  railroad 
crane  of  five  tons  capacity  awarded  to  LINK  BELT  CO.,  Chi- 
cago, 111.    Noted  Nov.  11. 

Tex.,  Beaumont — Wharf — Citv  Council  awarded  contract  to 
JOHN  O.  KELLY,  San  Antonio,  at  $65,000,  for  500-ft.  wharf  to 
be  known  as  Unit  No.  2.    Noted  Oct.  21. 

Tex.,  Galveston — Bathhouse — Contract  for  bathhouse  for 
Murdoch  Bathhouse  Co.  awarded  to  J.  W.  ZEMPTER,  Gal- 
veston.   Estimated  cost,  $18,000. 

N.  M.,  Gallup — River  Improvements — Santa  Fe  R.  R.  award- 
ed contract  to  SHARP  &  GALLUP,  Topeka,  Kan.,  for  initial 
work  at  Gallup  to  change  course  of  Puerco  River.  Site  when 
filled  in  will  be  used  for  shops,  roundhouses  and  tracks.  Esti- 
mated cost,  $67,000. 


BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
ings: "Industrial  Works:"  "Federal Government  Work"  and  ". Miscellaneous  " 

Proposetl  Work 

Maine,  Camden — Preliminary  plans  being  prepared  by  W.  E. 
Schwartz,  Arch.,  Camden,  for  hotel.    Estimated  cost,  $40,000. 

N.  H.,  Dixville — Preliminary  plans  being  prepared  for  hotel 
for  Dixville  Notch  Corporation.  Estimated  cost,  $200,000.  C. 
R.  Whitchner,  The  Beacon,  Manchester,  Arch. 

Mass.,  Boston — (Dorchester) — Bids  will  be  received  by 
Schoolhouse  Committee,  City  Hall  Annex,  until  Dec.  11,  for 
Sarah  Greenwood  Elementary  School,  Dorchester.  Estimated 
cost,  $140,000.  Funk  &  Wilcox,  120  Boylston  St.,  Boston, 
Arch. 

Mass.,  Bourne — Plans  being  prepared  for  railroad  station 
for  New  York,  New  Haven  &  Hartford  R.R.  E.  Gagel,  New 
Haven,  Ch.  Engr. 

Mass.,  Everett — Plans  being  prepared  by  Charles  R.  Greco, 
8  Beacon  St.,  Boston,  for  one-story  church  for  St.  Joseph's 
Church  Society.    Estimated  cost,  $50,000. 

Mass.,  Lynn — Press  reports  state  that  school  will  be  con- 
structed on  Conomo  Ave.    Estimated  cost,  $100,000. 

Mass.,  Newton — Tentative  plans  prepared  by  Haven  & 
Hoyt,  Arch.,  for  club  house  for  Commonwealth  Country  Club. 
Estimated  cost,  $50,000. 


Mass.,  Springfield — All  bids  received  for  Hampden  County 
training  school  rejected  as  being  too  high.  Plans  will  be  re- 
vised and  new  bids  asked. 

Mass.,  Stoncham — Plans  being  prepared  by  Penn  Varney, 
27  Exchange  St.,  Lynn,  for  fire  and  police  station.  Estimated 
cost.  $40,000. 

Mass.,  Worcester — J.  W.  Critchley,  663  Southbridge  St.  has 
purchased  a  site  at  Main  and  Walnut  St.  on  which  he  will 
build  a  10-story  office  building. 

R.  I.,  Pawtucket — George  W.  and  Ella  Shaw  will  build  a 
three-story  business  block  at  Hillside  and  Pawtucket  Ave. 

Conn.,  Bridgeport — Plans  being  prepared  by  F.  A.  Cooper, 
Arch.,  for  an  addition  to  the  Garfield  School.  Estimated  cost. 
$45,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  prepared  by  Gronenberg  &  Leuchtag,  Arch.,  303  Fifth 
Ave.,  for  one-story,  151. 3x130. 5-ft.  brick  store  and  theater 
building  at  Fordham  Rd.  and  Grand  Concourse  for  Fordham 
Road  Corporation.     Estimated  cost,  $75,000. 

N.  Y.,  Pelham — Board  of  Education  contemplates  building 
additions  to  three  schools.  Estimated  cost,  $50,000.  Louis  W. 
Francis,  Pres.,  Bd.  of  Education. 

N.  Y.,  Potsdam — Contract  will  soon  be  awarded  for  two- 
story  normal  school  for  New  York  State  Department  of 
Education.    Estimated  cost,  $300,000.    Noted  Oct.  14  and  21. 

N.  Y.,  Rochester — George  Simpson,  Regent  Theater,  East 
Ave.,  interested  in  organization  of  company  for  purpose  of 
building  theater  and  store  building.  Estimated  cost,  $1,000,000. 
Leon  Lempert  &  Son,  149  Culter  Bldg.,  Arch. 

N.  J„  Bayonne — Plans  being  prepared  for  addition  to  high 
school,  and  School  No.  3  and  for  building  new  School  No.  5. 
Estimated  cost,  $482,000.  Fagan  &  Briscoe,  95  River  St., 
Hoboken,  Arch. 

N.  J.,  Freehold — Council  plans  to  build  new  city  hall  and 

fire  house. 

N.  j„  Hoboken — Board  of  Education  plans  to  build  three 
new  school  buildings  to  replace  Schools  Nos.  2,  3  and  4.  James 
Laverty,  Pres.  Bd.  of  Education. 

N.  J.,  Princeton — Plans  being  prepared  by  Coolidge  &  Carl- 
son, S9  State  St.,  Boston,  Mass.,  Arch.,  for  medical  research 
buildings  for  Rockefeller  Institution.  Estimated  cost,  $300,- 
000. 

Penn.,  Allentown — Y.  M.  C.  A.  will  construct  six-story  addi- 
tion. Estimated  cost,  $100,000.  Louis  E.  Jallade,  New  York, 
N.  Y.,  and  Ruhe  &  Lange,  Allentown,  Archs. 

Penn.,  Eddystone — Plans  being  prepared  by  Henon  & 
Boyle,  Arch.,  Philadelphia,  for  seven-story  hotel  for  Reming- 
ton Arms  Co.    Estimated  cost,  $175,000. 

Penn.,  Philadelphia — Plans  being  prepared  by  Robeson  Lea 
Perot,  Arch.,  34  South  17th  St.,  Philadelphia,  for  12-story  re- 
inforced-concrete office  building.     Estimated  cost,  $250,000. 

Penn.,  Philadelphia — Mount  Carmel  Methodist  Episcopal 
Congregation  will  build  church  at  Broad  St.  and  Northeast 
Blvd.    Estimated  cost,  $75,000. 

Penn.,  Pittsburgh — A  16-story  mercantile  and  office  build- 
ing will  be  constructed  at  Seventh  Ave.  and  Smithfield  St. 
by  G.  T.  Oliver,  U.  S.  Senator. 

Penn.,  Uniontown — Election  will  soon  be  held  to  vote  on 
$250,000  bonds  for  schools. 

Del.,  Wilmington — Plans  being  prepared  by  Edward  Canby 
May,  Arch.,  du  Pont  Bldg.,  for  two  bank  buildings. 

Md.,  Baltimore — Plans  being  prepared  by  Alfred  C.  Leach, 
Arch.,  for  public  school  at  Patterson  Park.  Estimated  cost, 
$100,000. 

Md„  Baltimore — Baltimore  Evangelistic  Association  will 
build  a  tabernacle  at  Greenmount  Ave.,  Barclay,  28th  and  29th 
St.     D.  Baker,  520  Equitable  Bldg.,  interested. 

D.  C,  Washington — Plans  prepared  for  two-story,  150x173- 
ft.  theater  and  office  building  for  George  T.  Smallwood  and  I. 
Cassidy,  3520  16th  St.,  N.  W.  Estimated  cost,  $100,000.  R.  W. 
Geare,  Southern  Bldg.,  Arch. 

D.  C.  Washington — Preliminary  plans  prepared  for  theater 
for  Rialto  Building  Co.  Estimated  cost,  $150,000.  Thomas  W. 
Lamb,  644  Eighth  Ave.,  New  York,  N.  Y.,  Arch. 

Va„  Norfolk — A  four-story  building  will  be  constructed  on 
Kin  St.  for  St.  Paul's  Female  Academy. 

Va„  Roanoke — L.  E.  Johnson.  Pres.  of  Norfolk  &  Western 
R.R.,  and  associates  will  enlarge  Hotel  Roanoke.  Estimated 
cost,  $200,000. 

S.  C,  Greenwood — Main  Street  Methodist  Church  will  erect 
building.  Estimated  cost  between  $40,000  and  $50,000.  A.  C. 
Stockman,  C.  C.  Featherstone  and  George  Hart,  interested. 

Fla.,  Clearwater — Election  will  probably  be  held  in  Decem- 
ber by  citizens  of  Pinellas  County  to  vote  on  $150,000  bonds 
for  courthouse  and  jail.    Noted  Oct.  28. 

Fla.,  Jacksonville — National  Motion  Picture  Co.  contem- 
plates building  motion-picture  theater.  Estimated  cost, 
$300,000. 

Ala.,  Birmingham — Plans  prepared  by  William  Leslie  Wel- 
ton,  Arch.,  Jefferson  County  Bank  Bldg.,  for  two  additions  to 
Birmingham  Infirmary  in  West  End.    Estimated  cost,  $100,000. 

Ala.,  Montgomery — Women's  College  plans  to  build  dormi- 
tory in  spring.  Estimated  cost,  $50,000.  W.  M.  Swartz  inter- 
ested. 

Miss.,  Pontotoc — Bids  will  be  received  about  Dec.  6  for 
court  house  for  Pontotoc  Countv.  Estimated  cost,  $75,000. 
Noted  Oct.  28. 

Miss.,  Yazoo  City — Bonds  for  $45,000  will  be  issued  for 
high  school. 
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Ln.,  Alexandria — Three-story  building-  will  be  constructed 
by  Knights  of  Columbus,  Alexandria  Council  No.  1134. 

La.,  Shreveport — Construction  of  building  estimated  to  cost 
$50,000  contemplated  by  Shreveport  Fair  Association. 

'I  run..  Bristol — Citizens  voted  $60,000  bonds  for  high 
school.     Noted  Oct.  28. 

Tenn.,  Cookeville — State  Board  of  Education,  Nashville, 
plans  to  construct  two  buildings  at  State  Normal  and  Poly- 
technic School.     Estimated   cost,  $145,000. 

Tenn.,  Nashville — Bids  will  soon  be  received  by  Board  of 
Education  for  Elliott  Street  School  and  negro  high  school. 
Estimated  cost,  $70,000  and  $55,000  respectively.    Noted  Oct.  7. 

Tenn.,  Nashville — Bids  will  be  received  until  Dec.  4  by 
Asmus  &  Norton,  Arch.,  for  dormitories  and  administration 
buildings  for  State  Polytechnic  School.  Estimated  cost, 
$125,000. 

Ky.,  Danville — Bids  will  be  received  about  Jan.  1  by  W.  S. 
Van  Dalsem,  Arch.,  Masonic  Bldg.,  for  five-story,  78xl00-ft. 
hotel  for  Danville  Hotel  Co.    Estimated  cost,  $60,000. 

Ky.,  Lexington — Plans  prepared  for  two-story,  30x40-ft. 
Sunday  school  for  Porter  Memorial  Church.  Estimated  cost, 
$40,000.  Frank  L.  Smith,  29  Lexington  Bank  and  Trust  Bldg., 
Arch.    Bids  for  same  will  be  received  in  spring. 

Ky.,  Lexington — Board  of  Education  plans  to  build  two- 
story  school.  Estimated  cost,  $50,000.  C.  T.  Melcher,  Pres. 
Bd.  of  Education. 

Ohio,  Akron — Bids  will  soon  be  received  by  the  Board  of 
Education  for  two-story  Jennings  School.  Estimated  cost, 
$100,000.    T.  R.  Ridley,  Arch.,  Cottage  PL,  Akron. 

Ohio.  Akron- — Summit  County  contemplates  building 
county  infirmary.  Estimated  cost,  $250,000.  C.  L.  Bower,  Clk. 
Bd.  of  County  Comr. 

Ohio,  Akron — Bids  will  be  received  by  J.  F.  Barnheart,  Clk. 
of  Bd.  of  Education,  until  noon,  Dec.  13,  for  Bowen  School. 
Harpster  &  Bliss,  Nantucket  Bldg.,  Arch. 

Ohio,  A  Ilia  nee — Chamber  of  Commerce  is  interested  in  a 
project  to  build  a  new  union  station. 

Ohio,  Cincinnati — A  theological  seminary  will  be  con- 
structed on  Norwood  Heights  by  Archdiocese  of  Cincinnati. 
Estimated  cost,  $300,000. 

Ohio,  Cincinnati — Bids  will  be  received  by  C.  W.  Hand- 
man,  Bus.  Mgr.,  Bd.  of  Education,  until  noon,  Dec.  20,  for 
Industrial  Arts  Building,  tunnel  K  and  power  house,  stadium, 
gymnasium  and  tunnel  J,  of  Eastside  High  School. 

Ohio,  Cincinnati — Plans  will  be  prepared  by  Garber  & 
Woodward,  Arch.,  for  new  public  school.  Estimated  cost,  $60,- 
000. 

Ohio,  Cleveland — Plans  being  prepared  by  E.  E.  Hart,  Ch. 
Engr.,  for  two-story,  100x800-ft.  railroad  terminal  and  steel 
trestle,  600-ft.  long  on  Clay  Court  and  East  Ninth  St.,  for 
New  York,  Chicago  &  St.  Louis  R.R.    Estimated  cost,  $400,000. 

Ohio,  Cleveland — Cleveland  Public  Library  Board  will  build 
library  building.    Estimated  cost,  $2,000,000. 

Ohio,  Cleveland — Frank  D.  Skeel,  Arch.,  213  Vickers  Bldg., 
Cleveland,  will  soon  award  contract  for  six-story  hotel  on 
East  61st  St.  for  G.  W.  Crile.    Noted  Oct.  21. 

Ohio,  Columbus — Plans  being  prepared  bv  Richards, 
McCarty  &  Bulford,  Arch.,  for  church  at  Auburn  and  Madison 
Ave.,  for  Franklin  Park  M.  E.  Church.    Estimated  cost,  $45,000. 

Ohio,  Defiance — Lodge  No.  147,  B.  P.  O.  E.  contemplates 
building  two-story  lodge  building.    Estimated  cost,  $60,000. 

Ohio,  Bast  Cleveland — City  contemplates  two  new  fire  sta- 
tions.   Estimated  cost,  $50,000. 

Ohio,  Findlay — Buckeye  National  Bank  will  remodel  and 
improve  its  bank  building.     Estimated  cost,  $40,000. 

Ohio,  Lakewood — New  York,  Chicago  &  St.  Louis  R.R.  con- 
templates building  two-story  passenger  station.  Estimated 
cost,  $50,000.  William  H.  Canniff  and  E.  E.  Hart,  412  Hickox 
Bldg.,  Ch.  Engrs. 

Ohio,  Lebanon — Bids  will  be  received  bv  Bausmith  & 
Drainie,  Arch.,  Gerke  Bldg.,  Cincinnati,  until  Dec.  20,  for 
public  memorial  building. 

Ohio,  New  Philadelphia — Bids  will  be  received  until  noon, 
Dec.  14,  for  two-story,  60x85-ft.  school  for  Goshen  Township. 
Estimated  cost,  $45,000.  J.  W.  Syron,  118  Court  St.,  New 
Philadelphia,  Clk.  of  Bd.  of  Education. 

Ohio,  Olmsted  Falls — Plans  being  prepared  bv  W.  H.  Nick- 
olas.  Arch.,  1900  Euclid  Ave.,  Cleveland,  for  high  and  grade 
school.    Estimated  cost,  $50,000. 

Ohio,  Orient — Bids  will  be  received  until  noon,  Dec.  13, 
by  John  W.  Lane,  Clk.,  Bd.  of  Education,  Rural  School  Dis- 
trict, Scioto  Township,  for  purchase  of  $45,000  bonds  for 
school. 

Ohio,  Toledo — Plans  being  prepared  by  Thomas  F.  Huber, 
Arch.,  Toledo,  for  10-story  hotel  on  Summit  St.  for  George  P. 
Waldorf.    Estimated  cost,  $125,000. 

Ohio,  Toledo — Central  Ohio  Paper  Co.,  Columbus,  plans  to 
build  three-story  commercial  building  on  Ontario  St.,  Toledo. 
Estimated  cost,  $40,000. 

Ohio,  Wilmington — Plans  prepared  for  three-story,  HOx 
140-ft.  courthouse  and  jail  for  Clinton  County.  Estimated 
cost,  $300,000.    H.  Castl,  County  Audr. 

Ind.,  Huntington — Plans  being  prepared  by  Elmer  E.  Dun- 
lap,  Arch.,  909  State  Life  Bldg.,  Indianapolis,  for  two-story, 
141xl83-ft.  high  school  for  Board  of  Education.  Bids  will 
be  received  about  Jan.  1. 

Ind.,  Indianapolis — Pennsylvania  R.R.  plans  to  build 
freight  station  on  Pennsylvania  St.    Estimated  cost,  $300,000. 

Ind.,  Portland — Bids  will  soon  be  received  for  three-story, 
90xl60-ft.  court  house  for  Jay  County.  Estimated  cost,  $275,- 
000.    Noted  Nov.  4. 


Ind.,  Terre  Haute — Plans  will  be  prepared  by  H.  W.  Foltz, 
Arch.,  Indiana  Pythian  Bldg.,  Indianapolis,  for  proposed  Mc- 
Lean School.     Estimated  cost,  $115,000. 

Btich.,  Flint — Citizens  voted  $100,000  bonds  for  schools. 

Mich.,  Grand  Rapids — Plans  being  prepared  by  Pierre  Lind- 
hout.  Arch.,  718  Ashton  Bldg.,  for  two-story,  88xll0xl41-ft. 
bank  and  store  building  and  garage. 

Mich.,  Kalamazoo — Contract  will  soon  be  awarded  for 
Nurses'  Home  for  Kalamazoo  State  Hospital.  Estimated  cost, 
$56,000.  Wernette,  Bradfleld  &  Mead,  441  Houseman  Bldg., 
Grand  Rapids,  Mich.,  Arch.    Noted  Oct.  28. 

III.,  Champaign — Plans  being  prepared  for  two-story  thea- 
ter for  a  stock  company  represented  by  Thomas  Wilson,  53 
North  Market  St.,  Champaign.  C.  W.  &  George  L.  Rapp,  Arch., 
69  West  Washington  St.,  Chicago,  111.    Estimated  cost,  $100,000. 

111.,  Chicago — Bids  will  be  received  by  Ottenheimer,  Stern 
&  Reichert,  Arch.,  220  State  St.,  until  Dec.  10,  for  12-story 
clubhouse  for  Chicago  Lodge  No.  4,  B.  P.  O.  E.  Estimated  cost, 
$350,000. 

111.,  Chicago — A  new  hospital  will  be  constructed  at  High- 
land Park.     Estimated  cost,  $100,000. 

III.,  Mattoon — Trustees  of  Memorial  Hospital  plan  to  con- 
struct new  hospital. 

111.,  Ottawa — Plans  prepared  by  J.  F.  Richardson,  Arch., 
for  Illinois  Valley  general  hospital.  Estimated  cost,  $75,000. 
J.  W.  Pettit,  interested. 

111.,  Lrbana — Plans  being  considered  by  Methodists  of 
Illinois  for  several  buildings  at  University  of  Illinois.  Esti- 
mated cost,  $500,000. 

Wis.,  Eau  Claire — Common  Council  considering  construc- 
tion of  municipal  auditorium.     Estimated  cost,  $85,000. 

Wis.,  Milwaukee — Preliminary  plans  being  prepared  bv  Van 
Ryn  &  DeGelleke,  Arch.,  Caswell  Block,  for  three-story,  85x 
120-ft.  school  of  trades  for  girls  for  Milwaukee  Board  of 
School  Directors.    Estimated  cost,  $160,000. 

Wis.,  Plymouth — Press  reports  state  that  Lutheran  hospital 
will  be  constructed  in  Plymouth.     Estimated  cost,  $40,000. 

Wis.,  Superior — Allied  Protestant  Churches  plan  to  build 
hospital.    Estimated  cost,  $100,000. 

Iowa,  Carroll — Contract  for  three-story,  88xl49-ft.  school 
will  be  awarded  some  time  in  January  by  Board  of  Trustees  of 
Independent  School  District.  Bonds  for  $80,000  voted  for  this 
purpose.    Noted  Oct.  21. 

Iowa,  Centerville — Bids  will  be  received  until  Dec.  15  for 
three-story  hospital  for  Sisters  of  Mercy.  Estimated  cost, 
$45,000.    F.  E.  Cox,  Arch.,  45  Baldwin  Bldg.,  Council  Bluffs. 

Iowa,  Davenport — Bids  will  be  received  by  George  D.  Stan- 
huhar,  Arch.,  608  Best  Bldg.,  Rock  Island,  111.,  until  Dec.  15, 
for  senior  hall,  dormitories  and  chapel  for  St.  Ambrose  Col- 
lege.    Estimated   cost,  $75,000. 

Minn.,  Minneapolis — Thorpe  Bros,  contemplates  building  at 
Eighth  and  Hennepin  Ave.     Estimated  cost,  $500,000. 

Minn.,  Minneapolis — Plans  being  prepared  by  Kees  &  Col- 
burn,  Arch.,  for  12-story  commercial  and  theater  building  at 
Hennepin  and  Seventh  St.  for  Hennepin  Holding  Co.  Esti- 
mated cost,  $1,000,000.    Hazen  J.  Burton,  Pres. 

Minn.,  Rochester — Plans  being  prepared  by  F.  H.  Ellerbe, 
Arch.,  692  Endicott  Bldg.,  St.  Paul,  for  three  hospital  build- 
ings. 

Minn.,  St.  Paul — New  building  contemplated  bv  Home  of 
the  Friendless,  4-69  Collins  St.    Estimated  cost,  $75,000. 

Minn.,  St.  Paul — People's  Bank  of  St.  Paul  plans  to  con- 
struct business  building.    Estimated  cost,  $150,000. 

Minn.,  Virginia — Plans  being  prepared  by  Carl  E.  Nystrom, 
Arch.,  502  Palladio  Bldg.,  Duluth,  for  two-storv  high  school. 
Estimated  cost,  $150,000.    A.  B.  Holly,  Clk.  Bd.  of  Education. 

Kan.,  Iola — Allen  Countv  State  Bank  will  build  a  two- 
story  building.    Estimated  cost,  $50,000.    T.  H.  Bowlus,  Pres. 

Kan.,  Pittsburgh — Plans  being  prepared  by  Crowell  &  Van 
Meter,  Arch.,  Wichita,  for  three-story,  70xl50-ft.  hospital. 
Bids  will  be  received  about  Jan.  1.    Estimated  cost,  $100,000. 

Kan.,  Wichita — Press  reports  state  that  Bell  Telephone  Co. 
will  build  a  five-story  office  building  at  First  and  Market  St. 

Neb.,  David  City — Citizens  voted  $60,000  bonds  for  high 
school.    Noted  Nov.  25. 

Neb.,  Lincoln — Bids  will  be  received  until  4  p.m.,  Dec.  15, 
by  J.  S.  Dales,  Secy.  Bd.  of  Regents  of  Nebraska  University, 
for  chemistry  and  hospital  buildings. 

Neb.,  Lincoln — Plans  prepared  for  10-story  85xl42-ft.  ter- 
minal building  at  10th  and  O  St.  for  Lincoln  Traction  Co. 

Neb.,  Lincoln — Orpheum  Building  Co.  plans  to  build  new 
theater.     Estimated  cost,  $75,000. 

Neb.,  Omaha — Plans  being  prepared  for  hospital  for  Uni- 
versity of  Nebraska,  College  of  Medicine.  Estimated  cost, 
$150,000.    John  Latenser  &  Sons,  626  Bee  Bldg.,  Arch. 

S.  D.,  Webster — Election  will  be  held  in  December  to  vote 
of  $60,000  bonds  for  two-story  high  school  for  Board  of 
Education.  Holmes  &  Flinn,  Arch.,  8  Dearborn  St.,  Chicago, 
111.    Noted  Nov.  25. 

Mo.,  Jefferson  City — Citizens  of  Cole  County  defeated  $50,000 
bonds  for  jail  and  tuberculosis  hospital.    Noted  Aug.  12. 

Mo.,  Joplin — Joplin  School  District  voted  to  issue  $350,000 
bonds  for  high  school.  J.  A.  Becker,  Pres.  School  Bd.  Noted 
Nov.  18. 

Mo.,  Kansas  City — Plans  being  prepared  by  Madorie  & 
Birdsall,  Arch.,  832  Reserve  Bank  Bldg.,  for  four-story,  62xl2S- 
ft.  dormitory  for  city.    Estimated  cost,  $125,000. 

Mo.,  Kansas  City — Plans  being  prepared  bv  F.  H.  Michaelis, 
Arch.,  113  McGee  St.,  for  a  12-story  office  building  at  912-14 
Walnut  St.  for  Richard  W.  Smith,  3120  Charlotte  St.  Esti- 
mated cost,  $150,000. 
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Mo.,  Neosha — Bonds  for  $48,000  voted  for  high  school. 

Mo.,  Nevada — Citizens  defeated  $40,000  bonds  for  city  hall. 

Mo.,  St.  Joseph — Bartlett  Bros.  Land  and  Loan  Co.  will 
build  five-story  building  at  Eighth  and  Felix  St. 

Mo.,  St.  Louis — Missouri  National  Guard,  Troop  B,  plans  to 
build  armory.    Estimated  cost,  $350,000. 

Mo.,  St.  Louis — Y.  M.  C.  A.  plans  to  erect  colored  branch 
building.     Estimated  cost,  $125,000. 

Ark.,  Searcy — Company  is  being  organized  for  the  purpose 
of  building  hotel.  Estimated  cost,  $40,000.  C.  E.  Myrick,  in- 
terested. 

Tex.,  EI  Paso — Plans  being  prepared  for  seven-story  store 
and  office  building  at  Mills  and  Stanton  St.  for  William  M. 
Banner  and  M.  D.  Roberts.    Estimated  cost,  $200,000. 

Tex.,  Gainesville — Bids  will  be  received  about  Dec.  20  by 
Patrick  Henry,  Chn.  of  Bd.  of  Control,  for  four  dormitories  for 
Texas  State  Girls'  Training  School. 

Okla.,  Tulsa — (Official) — We  have  been  advised  that  George 
Winkler,  Tulsa,  and  not  Walter  E.  Gilham,  Kansas  City,  Mo., 
is  architect  for  high  school,  as  stated  in  our  issue  of  Oct.  21. 
Walter  E.  Gilham  is  Engr. 

Colo.,  Colorado  Springs — Atchison,  Topeka  &  Santa  Fe  R.R. 
contemplates  building  depot  and  hotel.  Estimated  cost, 
$500,000. 

Colo.,  Loveland — Plans  being  prepared  by  Roeschlaub  & 
Puller,  Arch.,  310  Foster  Bldg.,  Denver,  for  high  school.  Esti- 
mated cost,  $85,000.    Noted  Oct.  21  and  Nov.  11. 

Colo.,  Pueblo — Bids  will  be  received  until  10  a.m.,  Dec.  15, 
by  Colorado  State  Board  of  Corrections  for  three  buildings 
at  Colorado  Insane  Asylum. 

N.  M.,  Santa  Fe — Plans  prepared  for  office  building  for 
Santa  Fe  Water  and  Light  Co.    Estimated  cost,  $100,000. 

Idaho,  Nampa — Election  will  soon  be  held  to  vote  on  $50,000 
bonds  for  high  school. 

Wash.,  Seattle — Bids  will  soon  be  received  by  Thompson 
&  Thompson,  Arch.,  Mutual  Life  Bldg.,  Seattle,  for  four-story, 
60xl20-ft.  hotel,  store  and  lodge  building  for  use  of  Chinese 
Masons.    Estimated  cost,  $60,000. 

Wash.,  Seattle — Plans  being  prepared  by  B.  M.  Pretica, 
Arch.,  for  a  ISOxISO-ft.  reinforced-concrete  satatorium  build- 
ing.   Estimated  cost,  $250,000.    C.  D.  Stimson,  interested. 

Wash.,  Tacoma — Knights  of  Columbus  will  build  club  house 

on  C  St.     Estimated  cost,  $50,000. 

Ore.,  Baker — Bonds  for  $125,000  voted  for  liigh  school. 
Noted  Nov.  18. 

Ore.,  Portland — First  Christian  Congregation  plans  to  build 
new  church.    Estimated  cost,  $50,000. 

Calif.,  Los  Angeles — Bids  will  be  received  until  9  a.m.,  Dec. 
9,  for  group  of  buildings  at  Hooper  and  Compton  Ave.  and 
38th  St.  to  be  known  as  Jefferson  High  School.  Estimated 
cost,  $200,000.  Norman  F.  Marsh,  Broadway  Central  Bldg., 
Arch.    Noted  Sept.  16. 

Calif.,  Los  Angeles — Loma  Linda  College  of  Medical  Evan- 
gelists will  build  hospital,  clinic  and  students'  home.  Esti- 
mated cost,  $75,000. 

Calif.,  Yosemite — Desmond  Commissary  Co.  plans  to  build 
a  hotel  in  Yosemite  Valley.    Estimated  cost,  $150,000. 

Que.,  Hull — Plans  being  prepared  for  church  for  Sacred 
Heart  Congregation.    Estimated  cost,  $75,000. 

Que.,  Maisonneuve — School  Commission  will  build  school 
to  replace  one  destroyed  by  fire.    Estimated  cost,  $400,000. 

Que.,  Westmount — Kenneth  G.  Rea,  Arch.,  will  prepare 
plans  for  municipal  building.    Estimated  cost,  $150,000. 

Ont.,  London — Plans  being  prepared  for  constructing  an 
addition  and  altering  building  of  Canadian  Theaters  Co.  Es- 
timated cost  $100,000. 

Ont.,  Orillia — Citizens  defeated  $50,000  bonds  for  city  hall. 
Noted  Nov.  4. 

Ont.,  Toronto — Toronto  Hydro-Electric  Commission,  226 
Young  St.,  contemplates  office  building.  Estimated  cost,  $450,- 
000. 

B.  C,  Vancouver — Plans  prepared  by  F.  Townley,  Arch.,  St. 
Paul,  for  depot  for  Great  Northern  Railway.  Estimated  cost 
between  $250,000  and  $400,000. 

B.  C,  Victoria — Election  will  soon  be  held  to  vote  on  $75,000 
bonds  for  natatorium. 

Bids  In  and  Contracts  Awarded 

Mass.,  Danvers — All  bids  received  for  school  on  Maple  St. 
rejected  by  Trustees  of  Essex  County  Agricultural  School. 

R.  I.,  Providence — (Official) — General  contract  for  school  at 
Cole  and  Luzon  Ave.  awarded  to  W.  WILLIAMS,  Providence, 
at  $118,000.    Noted  Nov.  11. 

IV.  Y.,  Buffalo — Buffalo  General  Hospital  awarded  contracts 
for  three-story.  55x80-ft.  service  building  on  High  St.  to 
BUFFALO  STRUCTURAL  STEEL  CO.,  structural  steel; 
CHARLES  H.  EVERITT,  masonry.    Estimated  cost,  $50,000. 

N.  Y.,  Buffalo — George  Baker  Long,  Worcester,  Mass.,  at 
$372,500,  submitted  lowest  bid  for  general  contract  for  four 
buildings  for  hospital  for  city  at  Grider  St.  and  Kensington 
Ave.    Noted  Nov.  11. 

N.  Y.,  Mineola — Nassau  County  Trust  Co.  awarded  general 
contract  to  HARTEL  &  DAVIES,  353  East  78th  St.,  New  York, 
for  one-story  bank  building.    Estimated  cost,  $75,000. 

N.  Y.,  Mt.  Vernon — New  York  Central  R.R.  awarded  con- 
tract for  passenger  station  to  R.  H.  HOWES  CONSTRUC- 
TION CO. 

N.  J.,  East  Rutherford — Contract  for  school  awarded  to 
MAGEE  CONSTRUCTION  CO.,  Newark,  N.  J. 


N.  J.,  Roselle  Park — (Elizabeth  post  office) — (Official) — 
Contract  for  three-storv  high  school  awarded  to  CHARLES 
FLOCKEN,  Elizabeth,  at  $60,000.     Noted  Nov.  25. 

Penn.,  Clearfield — School  District  of  Clearfield  awarded  gen- 
eral contract  to  W.  A.  LUKINS,  Clearfield,  for  two-story,  63x 
140-ft.  high  school.     Estimated  cost,  $80,000. 

Penn.,  Philadelphia — General  contract  awarded  to  JOHN 
McSHAIN,  1610  North  St.,  for  two-story,  64xl21-ft.  school 
and  chapel  for  Parish  of  St.  Carthage.  Estimated  cost, 
$40,000. 

Penn.,  Pittsburgh — General  contract  awarded  to  ROSE  & 
FISHER  for  five-story,  82xll4-ft.  community  building  for 
First  U.  P.  Church.    Estimated  cost,  $300,000. 

Va.,  Norfolk — Contract  for  building  for  Park  Place  Metho- 
dist Church  awarded  to  J.  A.  TURPIN,  Norfolk. 

N.  C,  Charlotte — Central  Realty  Co.  awarded  contract  to 
TRAVERS-WOOD  CO.  for  building  on  West  Trade  St.  to  be 
occupied  by  Buick  Motor  Co.  and  Overland  Carolinas  Co.  Esti- 
mated cost,  $50,000. 

Ohio,  Cincinnati — Contract  for  bank  and  office  building  for 
Provident  Savings  Bank  and  Trust  Co.  awarded  to  H.  HARIG 
&  CO.,  Cincinnati.    Estimated  cost,  $100,000.    Noted  Sept.  23. 

Ohio,  Cleveland — General  contract  awarded  to  JAMES  H. 
WELLS  CO.,  Marshall  Bldg.,  Cleveland,  for  two-story  addi- 
tion to  McGregor  Memorial  Home  for  Aged  at  Terrace  Ave. 
and  Lee  Rd.     Estimated  cost,  $50,000.     Noted  Nov.  18. 

Ohio,  Columbus — Contract  for  homeopathic  hospital  at  Ohio 
State  University  awarded  to  DAWSON  CONSTRUCTION  CO., 
May  Bldg.,  Pittsburgh,  Penn.,  at  $40,000.    Noted  Nov.  11  and  25. 

Ohio,  Kilbourne — Contract  for  school  awarded  to  L.  R. 
DELAUDER,  Marion,  at  $42,000. 

Ind.,  Indianapolis — Contract  for  coliseum  for  city  awarded 
to  H.  W.  KLAUSMAN  CO.,  at  $123,660. 

Mich.,  Holland — BYERS  &  CO.,  Kalamazoo,  at  $50,000, 
awarded  contract  for  building  for  First  State  Bank. 

HI.,  Chicago — Contract  for  freight  station  for  Pennsylvania 
R.R.    awarded    to    GEO.    A.    FULLER    CO.      Estimated  cost, 

$1,300,000. 

111.,  Orcola — Board  of  Education  awarded  general  contract 
to  H.  B.  KRAUEL,  Dale  Bldg.,  Danville,  111.,  for  two-story  high 
school.    Estimated  cost,  $80,000. 

III.,  Peoria — Contract  for  building  for  Merchants  &  Illinois 
National  Bank  at  217-19  South  Adams  St.  awarded  to  V. 
JOBST  &  SONS.    Estimated  cost,  $75,000. 

Iowa,  Sioux  City — Contract  for  church  at  19th  and  Ne- 
braska St.  for  First  Methodist  Episcopal  Church  awarded  to 
DUBEL  &  ANDERSON,  514  Jackson  St.,  Sioux  City.  Esti- 
mated cost,  $65,000. 

Iowa,  Sioux  City — Contract  for  freight  shed  and  terminal 
at  Third  and  Jackson  St.  for  Chicago  &  Northwestern  Railway 
awarded  to  GIMBLE  CONSTRUCTION  CO.,  Chicago,  111.  Esti- 
mated cost,  $185,000.     Noted  Oct.  14. 

Minn.,  Duluth — General  contract  awarded  to  H.  B.  RICK- 
ETTS,  Danville,  111.,  for  two-story,  120x200-ft.  high  school 
building.    Estimated  cost,  $100,000.    Noted  Nov.  25. 

Minn.,  St.  Paul — Lowest  bid  received  for  Minnesota  His- 
torical Society  building  submitted  by  O.  Swenson,  St.  Paul,  at 
$463,155.    Noted  Sept.  23  and  Oct.  28. 

Neb.,  Omaha — Ford  Hospital  Co.,  604  City  National  Bank 
Bldg.,  awarded  general  contract  for  three-story,  60x110  ft. 
hospital  to  BUSK  &  WIND,  543  Ramge  Bldg.  Estimated  cost, 
$150,000. 

Neb.,  Omaha — Coad  Real  Estate  and  Investment  Co.,  402 
First  National  Bank  Bldg.,  awarded  general  contract  to 
ALEXANDER  BECK,  for  three-story,  60x80-ft.  hotel.  Esti- 
mated cost,  $40,000. 

Mo.,  Kansas  City — Contract  for  an  addition  to  the  German 
Hospital  at  23rd,  Holmes  and  McCoy  St.  awarded  to  PRATT- 
THOMPSON  CONSTRUCTION  CO.,  500  Republic  Bldg.,  Kansas 
City.    Estimated  cost,  $250,000. 

Mo.,  St.  Louis — Riverview  Club  awarded  contract  to  GIL- 
SONITE  CONSTRUCTION  CO.  for  three-story  club  house  at 
10,952  Riverview  Dr. 

Tex.,  Carlsbad — Texas  Tuberculosis  Sanitarium  awarded 
contract  for  building  to  B.  T.  &  C.  N.  DAVIS,  Ft.  Worth,  Tex., 

at  $58,312. 

Tex.,  El  Paso — Pitts  &  Denning,  at  $62,000  submitted  lowest 
bid  for  building  addition  to  Alta  Vista  School. 

Tex.,  Palestine — Contract  for  high  school  awarded  to  A.  W. 
FLINT,  Ft.  Worth,  at  $65,000.     Noted  Oct.  21. 

Tex.,  San  Antonio — Contract  for  building  City  and  County 
Hospital  awarded  to  H.  N.  JONES  CONSTRUCTION  CO.,  at 
$200,000. 

Okla.,  Wilburton — Contract  for  court  house  awarded  to  A. 
EASLEY  and  H.  R.  HARDER,  Wilburton. 

Wash.,  Seattle — Board  of  Regents  of  University  of  Wash- 
ington awarded  general  contract  for  home  economics  build- 
ing to  FINNE  &  GJARDE,  725  Northern  St.,  at  $143,254. 

Calif.,  Berkeley — University  of  California  awarded  contract 
for  stone  work  on  Benjamin  Ide  Wheeler  Hall  to  RAYMOND 
GRANITE  CO.,  San  Francisco,  at  $225,000.    Noted  Oct.  14. 

Calif.,  Visalia — Southern  Pacific  Co.  awarded  contract  for 
passenger  depot  to  E.  E.  ETHERTON,  Monadnock  Bldg.,  San 
Francisco,  at  $43,000. 

Ont.,  Toronto — (Official) — Contract  for  seven-story  office 
building  at  Church  and  Court  St.  for  Imperial  Oil  Co.,  Toronto, 
awarded  to  THOMPSON  &  STARRETT,  49  Wall  St.,  New  York, 
N.  Y.    Estimated  cost,  $150,000.    Noted  Nov.  4. 
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CALUMET  SAG  CHANNEL,  CHICAGO,  ILL. 


Bids  were  received  by  the  Sanitary  District  of  Chicago, 
Oct.  12,  for  construction  of  Sections  13  and  14  of  the  Calumet 
Sag  Channel  from  (A)  Porter  Bros.  Co.,  Portland,  Ore.;  (B) 
A.  Guthrie  &  Co.,  Inc.,  St.  Paul,  Minn.;  (C)  Winston  Bros.  Co., 
Minneapolis,  Minn.;  (D)  Byrne  Bros.  Dredging  and  Engineer- 
ing Co.,  Chicago;  (E)  Dunn-McCarthy  Co.,  Chicago;  (P)  Mar- 
quette Construction  Co.,  Chicago;  (G)  Schnable  &  Quinn,  Chi- 


cago; (H)  Bates  &  Rogers  Construction  Co.,  Chicago;  (I) 
Flick  Construction  Co.,  Chicago;  (J)  Walsh  Construction  Co., 
Davenport,  Iowa;  (K)  T.  J.  Forscher  Contracting  Co.,  Lemont, 
111.;  (L)  J.  J.  O'Heron  &  Co.,  Chicago;  (M)  Robert  Grace  Con- 
tracting Co.,  Pittsburgh,  Penn. ;  (N)  James  O.  Heyworth,  Chi- 
cago.   The  item  bids  were  as  follows; 
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Extended  totals  $970,418  $798,490   $955,822   $794,310  $964,902  $991,033  $839,981   $747,640  $859,375  $720,170 
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550  000  cu  yd  glacial  drift 

$0 

42 

$0 

2825 

$0 

.31 

$0  37 

$0 

.35 

$0 

.415 

$0 

42 

85  000  en  vd    <?nlid  rock 

95 

,80 

.75 

1 . 40 

1 

.  15 

1 

.09 

.76 

60  000  sq  ft  channeling 

,30 

25 

.37 

33 

.38 

.432 

.45 

1 

,00 

1 

50 

2 

.00 

1 

1 

.00 

1 

50 

2 

00 

7 

,50 

6 

40 

6 

.25 

1  -  .  i  0 

9 

.00 

6 

56 

8 
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68 
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5 

00 

4 
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o ,  oy 

5 

95 

5 

83 

5 

120  cu  yd  coping  concrete 

11 

50 

8, 

00 

12 

.00 

15  00 

14 

.00 

6 

70 

13 

50 

60 

55 

.90 

.  oU 

95 

80 

1 

15 

1 

75 

1 

50 

3 

.25 

2 . 50 

2 

50 

4 

00 

3 

75 

03 

03 

.03 

.035 

04 

045 

035 

8 

00 

2 

50 

3 

.00 

2 . 50 

2 

.50 

4 

50 

2 

80 

Ashland  avenue  bridge  (fabrication  and  erection)  (lump  sum)  

7,000 

00 

7,500 

00 

7,500 

.00 

8,455.80 

8,000 

00 

9.500 

00 

10,100 

00 

Controlling  works  road  bridge  (fabrication  and  erection)  lump  sum) 

3,000 

00 

2,400 

00 

2,500 

.00 

2,649.00 

2,500 

00 

3,000 

00 

3,100 

00 

Controlling  works  foot  bridge  (fabrication  and  erection)  lump  sum) .  . 

1,500 

00 

1,400 

00 

1,500 

.00 

1,584.00 

1,500 

00 

1,600 

00 

1,900 

00 

Sector  gates  and  collateral  work  (fabrication  and  erection)  lump  sum) 

75,000 

00 

75,000 

00 

80,000 

,00 

85,320.00 

76,000 

00 

82,465 

00 

118,000 

00 

Miscellaneous  work  collateral  to  the  controlling  works  (lump  sum) .  , 

2,000 

00 

2,500 

00 

2,500 

00 

2,421.60 

2,500 

00 

3,450 

00 

3,000 

00 

Miscellaneous  work  for  transformer  house  and  sewage  discharge 

chamber  (lump  sum)  

4,200 

00 

5,000 

00 

3,700 

00 

4,585.20 

3,800 

00 

5,980 

00 

6,100 

00 

Electrical  equipment  (lump  sum)  

17,000 

00 

15,000 

00 

15,600 

,00 

17,520.00 

18,000 

00 

16,790 

00 

20,000 

00 

Ten-foot  concrete  sewer  

30 

00 

25 

00 

30 

00 

40.00 

30 

00 

37 

85 

36. 

40 

Sewer  junction  (lump  sum)  

3,000 

00 

1,800 

00 

3,750 

,00 

5,500.00 

700 

00 

6,900 

00 

2,800 

00 

Additional  structural  steel,  per  lb  

,05 

06 

0475 

.052 

06 

043 

08 

Additional  machinery,  steel  and  iron,  per  lb  

,10 

14 

10 

.108 

14 

09 

18 

09 

12 

,09 

.098 

12 

082 

16 

Additional  iron  castings,  per  lb    

08 

07 

07 

.077 

07 

063 

09 

Additional  bronze  and  babbitt,  per  lb  

75 

60 

55 

.60 

60 

50 

75 

$992,948 

$828,! 

522 

$845,! 

596 

$1,049,448 

$1,007,742 

$1,041,391 

$1,048,236 

Section  14 

I 

J 

K 

L 

M 

N 

$0 

.31 

$0 

.35 

$0 .  33 

$0 

30 

$0 

.24 

$0 

247 

85,000  cu.yd.  solid  rock  

,78 

.84 

.85 

.90 

64 

80 

33 

.35 

.35 

.425 

.24 

40 

1 

25 

1 

.28 

2.50 

1 

10 

1 

25 

2 

50 

7 

90 

7 

.00 

7.50 

8 

00 

9 

00 

7 

50 

5 

,00 

4 

.60 

5.00 

5 

55 

5 

95 

5 

00 

11 

00 

7 

.20 

10.00 

10 

00 

15 

00 

12 

00 

75 

60 

.50 

60 

50 

70 

3 

75 

3 

00 

3.00 

1 

30 

2 

50 

2 

50 

500,000  lb.  reinforcing  metal  

0325 

0275 

.04 

03 

03 

035 

2,500  lin.ft.  roadway  construction  

2 

70 

2 

.00 

2.00 

2 

00 

2 

25 

2 

00 

Ashland  avenue  bridge  (fabrication  and  erection)  (lump  sum)  

8,154 

00 

8,850 

00 

10,000  00 

8,000 

00 

6,375 

00 

8,400 

00 

Controlling  works  road  bridge  (fabrication  and  erection)  lump  sum) 

2,588 

00 

2,575 

.00 

3,000.00 

2,500 

00 

1,900 

.00 

2,800 

00 

Controlling  works  foot  bridge  (fabrication  and  erection)  lump  sum) 

1,400 

00 

1,870 

00 

2,000.00 

1,400 

00 

1,263 

00 

1,600 

00 

Sector  gates  and  collateral  work  (fabrication  and  erection)  lump  sum) 

78,040 

00 

96,440 

.00 

75,000.00 

87,000 

00 

77,770 

00 

80,000 

00 

Miscellaneous  work  collateral  to  the  controlling  works  (lump  sum) 

2,247, 

00 

2,780 

.00 

3,500.00 

3,500 

00 

2,143 

00 

2,742. 

00 

Miscellaneous  work  for  transformer  house  and  sewage  discharge 

chamber  (lump  sum)  

4,957 

00 

6,210 

00 

7,000  00 

6,000 

00 

3,453 

00 

4,400 

00 

17,000 

00 

15,000 

00 

15,000.00 

15,500 

00 

16,060 

00 

16,000 

00 

28 

50 

35 

.00 

25.00 

18. 

00 

19 

50 

14,000 

00 

Sewer  junction  (lump  sum)  

29,95 

00 

3,000 

.00 

3,500.00 

1,500 

00 

1,000 

00 

3,000. 

00 

Additional  structural  steel,  per  lb  

05 

06 

.05 

06 

043 

06 

Additional  machinery,  steel  and  iron,  per  lb  

12 

15 

.09 

15 

09 

14 

Additional  steel  castings,  per  lb  

12 

12 

.10 

12 

082 

12 

Additional  iron  castings,  per  lb  

08 

08 

.07 

06 

063 

10 

70 

60 

.55 

60 

50 

60 

Extended  totals   $868,007        $874,174        $887,325        $923,522        $882,741  $844,044 


CATALOG  NOTICES 

Tippett  &  Wood,  Phillipsburg,  N.  J.  Catalog.  Water 
towers,  stand  pipes,  etc.     Illustrated,  62  pp.,  5y2x8y2  in. 

M.  Smolensky  Mfg.  Co.,  Cleveland,  Ohio.  Catalog.  Suction 
and  check  valves.    Illustrated,  16  pp.,  6x9  in. 

The  James  Leffel  &  Co.,  Springfield,  Ohio.  Catalog  No.  65. 
Steam  engines  and  boilers.     Illustrated,  32  pp.,  8%xll  in. 

Harrison  Safety  Boiler  Works,  Philadelphia,  Penn. 
Pamphlet.  "Finding  and  Stopping  Waste  in  Modern  Boiler 
Rooms  by  Use  of  Cochrane  Meters."  Illustrated,  68  pp., 
6x9  in. 

Union  Iron  Works,  Hoboken,  N.  J.  Catalog  No.  34  Pile 
driving  machinery.     Illustrated,  126  pp.,  7x10  in. 


The  Richardson-Phenix  Co.,  Milwaukee,  Wis.  Bulletin  No. 
50.  Phenix  force  feed  lubricators.  Illustrated,  12  pp.,  8%xll 
in.  Bulletin  No.  60.  Richardson  Model  M  sight  feed  oil  pump. 
Illustrated,  20  pp.,  8y2xll  in. 

Warren-Knight  Co.,  136  N.  12th  St.,  Philadelphia,  Penn. 
Booklet.  "Facts  Concerning  Sterling  Transits  and  Levels." 
Illustrated,  24  pp.,  4x7  in. 

The  Foxboro  Co.,  Foxboro,  Mass.  Bulletin  No.  98.  Re- 
cording gauges  for  all  purposes.    Illustrated,  40  pp.,  8x10%  in. 

The  Gardner  Governor  Co.,  Quincy,  111.  Pamphlet.  "Help- 
ful Hints  on  Air  Compressor  Installations."  Illustrated,  8  pp., 
4x9  in. 

Allis-Chalmers  Mfg.  Co.,  Milwaukee,  Wis.  Bulletin  No. 
1097.  Power  transformers.  Illustrated,  24  pp.,  8x10%  in. 
Bulletin  No.  1636.  Hydraulic  turbines  and  accessories.  Illus- 
trated, 56  pp.,  8x10%  in. 
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Bids  received  until  Dec.  14,  1915. 


Drainage  Works 


Tempe,  Ariz. 

The  Board  of  Directors  of  Drainage  District  No.  1,  of 
Maricopa  County,  Arizona,  will  receive  sealed  bids  for  the 
construction  of  the  portion  of  the  proposed  drainage  works, 
hereinafter  particularly  described,  until  2  o'clock  p.m.,  Tues- 
day, December  14,  1915,  at  the  office  of  the  Board,  at  Tempe, 
Arizona. 

The  portion  of  the  work  for  which  bids  will  be  received 
consists: 

First:  Of  a  main  open  drain  ditch,  approximately  S.4  miles 
in  length;  the  upper  or  Northerly  portion  thereof  approxi- 
mately 40,350  feet  in  length,  having  a  depth  of  from  6  feet  to 
12.5  feet,  and  the  lower  or  Southerly  portion  thereof  approxi- 
mately 4,000  feet  in  length,  having  a  depth  of  from  6  feet  to  1 
foot. 

baid  ditch  begins  at  a  point  about  100  feet  South  and  55 
leet  East  of  the  Northwest  corner  of  Section  35  in  T.  1  N. 
K.  4  E.  in  Maricopa  County,  Arizona,  and  extends  South  to  a 
point  near  the  East  quarter  of  Section  22  T.  1  S.  R.  4  E. ; 
thence  in  a  Southwesterly  direction  to  Culvert  B  16  on  the  line 
of  the  Arizona  Eastern  Railroad. 

second:  Eleven  structures  consisting  principally  of  re- 
entorced  concrete  to  be  installed  at  various  points  where 
the  line  of  the  proposed  ditch  intersects  highways,  canals 
and  ditches. 

The  portions  of  the  work  above  referred  to  are  particu- 
larly described  in  the  drawings  and  specifications  therefor 
adopted  by  said  Board,  which  are  hereby  referred  to  for  a 
more  particular  description  of  the  work. 

Each  bid  must  be  submitted  on  form  furnished  by  the 
Board  for  that  purpose  and  accompanied  by  a  certified 
check,  payable  to  Alfred  H.  Oeltjen,  Secretary  of  the  Board, 
for  5%  of  the  gross  amount  of  the  bid. 

Drawings  and  specifications  for  the  above  work  are  on 
file  and  can  be  seen  at  the  office  of  the  Board  and  at  the  office 
of  the  Engineer,  L.  G.  Knipe,  16  South  Second  Avenue, 
Phoenix,  Arizona,  and  bidders  may  obtain  sets  of  these  upon 
application  and  payment  of  $10.00. 

The  bids  will  be  opened  at  the  office  of  the  Board  at  2:  00 
o'clock  p.m.,  Tuesday,  December  14,  1915,  and  the  contract 
will  be  let  to  the  lowest  responsible  bidder,  but  the  Board 
expressly  reserves  the  right  to  reject  any  or  all  bids,  or  any 
part  of  any  bid. 

Dated  at  Tempe,  Arizona,  November  12,  1915. 

J.  W.  MILLER, 
ALFRED  H.  OELTJEN, 
I.  M.  SAYLOR, 
Board  of  Directors,  Drainage  District  No.  1. 

m  • 

Bids  received  until  Dec.  11,  1915. 


Aluminum  Sulphate 


OFFICE  OF  SUPERINTENDENT  CITY  WATER  WORKS, 
Room  112,  City  Hall. 

Richmond,  Va. 

Sealed  proposals  will  be  received  at  this  office  until  12  M. 
December  11,  1915,  for  furnishing  this  department  with 
aluminum  sulphate,  high  basicity  for  water  clarification,  con- 
taining seventeen  per  cent,  aluminum  oxide,  delivered  f.  o.  b. 
Korah  Station,  Chesapeake  and  Ohio  Railway,  in  barrels,  at 
such  time  and  in  such  quantities  as  the  superintendent  may 
require.  Bidders  are  requested  to  bid  on  one,  two  and  three 
years'  contract.  Estimated  quantity  eight  hundred  (800)  tons 
per  year. 

Further  information  can  be  obtained  at  this  office.  The 
Administrative  Board  reserves  the  right  to  reject  any  or  all 
proposals  or  any  part  of  any  or  all  proposals,  also  to  increase 
or  decrease  the  specified  quantities  twenty  per  cent. 

A  certified  check  for  two  hundred  dollars,  payable  to  the 
City  Treasurer,  must  accompany  each  bid. 

Proposals  must  be  submitted  in  sealed  envelopes,  contain- 
ing the  name  and  address  of  the  bidder,  directed  to  the  Ad- 
ministrative Board,  and  in  the  lower  left-hand  corner  must  be 
written  "Proposals  for  Aluminum  Sulphate." 

Bond  will  be  required  on  contract. 

E.  E.  DAVIS,  Superintendent. 


Bids  received  until  Dec.  21,  1915. 

Mont  Clare  Bridge  Over  Schuylkill  River 

BETWEEN  PHOENIXVILLE  AND  MONTCLARE,  PENN. 

Sealed  proposals  will  be  received  by  the  Commissioners  of 
Montgomery  and  Chester  Counties,  at  the  County  Commis- 
sioners' Office,  Norristown,  Pennsylvania,  until  10  A.M.,  De- 
cember 21,  1915,  for  the  construction  of  a  reinf orced-concrete 
arch  bridge  of  five  spans  over  the  Schuylkill  River,  connecting 
Phoenixville  and  Mont  Clare,  Pennsylvania. 

The  plans  and  specifications  including  form  of  proposal 
and  bond  may  be  seen  at  the  County  Commissioners'  Office, 
Norristown,  Pennsylvania,  and  at  the  County  Commissioners' 
Office  at  West  Chester,  Pennsylvania,  and  at  the  offices  of 
"Engineering  News"  and  "Engineering  Record,"  in  New  York 
City. 

Copies  of  the  plans  and  specifications  may  be  obtained  from 
the  Consulting  Engineer,  B.  H.  Davis,  Whitehall  Building,  No. 
17  Battery  Place,  New  York  City,  upon  deposit  of  Twenty-five 
($25.00)  Dollars,  which  sum  will  be  refunded  upon  the  return 
of  all  papers  in  good  condition. 

Each  proposal  must  be  accompanied  by  a  certified  check 
drawn  to  the  order  of  the  Commissioners  of  Montgomery  and 
Chester  Counties  for  the  lump  sum  of  Five  Thousand  ($5,000.00) 
Dollars,  and  by  a  guaranty  signed  by  an  acceptable  surety 
company,  in  separate  enclosures,  that  the  bidder  will,  if 
awarded  the  contract,  enter,  within  ten  days,  into  a  contract, 
and  furnish  satisfactory  surety  company  bond  for  the  con- 
struction of  the  bridge. 

The  certified  checks  of  the  unsuccessful  bidders  will  be 
returned  as  soon  as  the  contract  is  awarded.  A  satisfactory 
surety  company  bond  for  seventy-five  (75%)  per  cent,  of  the 
contract  price  will  be  required  of  the  successful  bidder. 

All  regular  proposals  accompanied  by  certified  checks  and 
guaranties  in  separate  enclosures,  received  at  10  A.M.  will  be 
publicly  opened  and  the  bids  tabulated  at  11  A.M.,  December 
21,  1915,  in  the  County  Commissioners'  Office,  Norristown, 
Pennsylvania.  The  right  is  reserved  to  reject  any  and  all 
bids  or  parts  thereof  not  deemed  to  the  advantage  of  the 
Counties. 

JOHN  N.  JACOBS, 
Controller  of  Montgomery  County. 

ISAAC  Y.  ASH, 
Controller  of  Chester  County. 


Bids  received  until  Dec.  8,  1915. 


Mullica  River  Bridge 


Atlantic  City,  N.  J. 
Sealed  proposals  will  be  received  for  building  a  bridge, 
742  feet  long,  composed  of  creosoted  pile  trestle  approaches, 
steel  trusses  and  bascule  draw  span  with  wood  block  floor 
and  concrete  substructure,  over  the  Mullica  River  at  Chestnut 
Neck,  near  New  Gretna,  N.  J.,  according  to  plans  and  speci- 
fications on  file  with  the  Engineers  for  Atlantic  and  Burling- 
ton Counties.  The  bids  will  be  received  by  the  Boards  of 
Chosen  Freeholders  of  the  Counties  of  Atlantic  and  Burlington 
at  the  G.  A.  R.  Hall,  New  York  Ave.,  Atlantic  City,  N.  J.,  at  12 
o'clock  noon  on  Wednesday,  December  8th,  1915,  and  opened 
immediately  thereafter. 

Plans  and  specifications  may  be  obtained  from  A.  H. 
Nelson,  Guarantee  Trust  Building,  Atlantic  City,  N.  J.,  or 
from  James  Logan,  Mount  Holly,  N.  J.,  by  depositing  $5.00. 
This  sum  will  be  refunded  if  plans  and  specifications  are 
returned  in  good  condition  by  12  o'clock  noon,  December  9th, 
1915,  otherwise  not. 

The  right  is  reserved  to  reject  any  or  all  bids. 

A.  H.  NELSON, 

Atlantic  County  Engineer. 
JAMES  LOGAN, 
Chairman  Atlantic  County  Bridge  Committee. 

Burlington  County  Engineer. 

JOHN  K.  JOHNSON, 
ALFRED  I.  DAVIS, 

Director,  Burlington  County. 
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NOVEMBER  BUILDING  RETURNS 

Although  normally  at  this  time  of  the  year  building  oper- 
ations are  usually  light,  this  month's  figures  compiled  from  65 
cities  all  over  the  country,  show  that  building  permits  filed 
practically  double  what  they  did  a  year  ago  last  November. 
Our  figures  show  that  about  $52,000,000  worth  of  permits  were 
granted  during  last  month  against  about  $26,000,000  one  year 
ago.  During  the  first  part  of  this  year  building  permits  were 
way  below  what  they  were  a  year  ago.  Our  records  for  Sep- 
tember show  that  we  had  about  $57,000,000  permits  less 
granted  for  the  first  eight  months  of  the  year  than  we  did  in 
1914.  November's  figures  show  that  we  have  caught  up  all 
this  difference,  and  are  now  about  $5,000,000  ahead  of  last  year. 
The  doubling  of  value  of  the  permits  granted  is  general  all 
over  the  country,  with  the  exception  of  the  Western  States 
which  showed  an  increase  of  only  about  $350,000.  Below  is 
given  a  table  of  contemplated  building  operations  from  repre- 
sentative cities  throughout  the  country. 


WESTERN  STATES 


Month  of  November 


EASTERN  STATES 


Month  of  November 

1915  1914 

Albany,  N.  Y   $588,305  $301,578 

Bridgeport,  Conn   490,973  364,859 

Buffalo,  N.  Y   788,000  498,000 

Elizabeth,  N.  J   166,609  98,388 

Harrisburg,  Penn   84,275  34,000 

Hartford,  Conn   707,709  399,385 

Hoboken,  N.J   90,580  1,650 

Jersey,  N.J   610,758  176,804 

Newark,  N.J   641,385  373,427 

New  Bedford,  Mass...  .  135,119  144,700 

New  Haven,  Conn   966,080  315,755 

New  York,  N.  Y. 

Bronx   3,107,900  314,750 

Brooklyn   4,282,576  1,423,840 

Manhattan   3,894,400  1,505,800 

Queens   1,658,415  1,316,220 

Passaic,  N.  J   99,975  22,410 

Paterson,  N.  J   149,585  46,961 

Philadelphia,  Penn   2,408,665  1,240,530 

Pittsburgh,  Penn   663,312  777,368 

Portland,  Maine   115,200  77,050 

Reading,  Penn   21,025  20,350 

Rochester,  N.  Y   817,254  397,830 

Scranton,  Penn   322,164  88,852 

Springfield,  Mass   650,050  179,502 

Syracuse,  N.  Y   608,324  235,365 

Utica,  N.  Y   151,035  95,300 

Totals   $24,249,673  $10,362,474 


SOUTHERN  STATES 


First  Eleven 
Months  of  Year 


1915 

1914 

$4,313,130 

$5,864,278 

7,980,974 

3,487,332 

10,897,000 

10,362,006 

1,050,081 

1,313,415 

5,285,305 

3,759,876 

682,014 

767,327 

4,825,081 

3,307,770 

7,822,132 

9,165,777 

3,113,898 

2,835,077 

6,821,022 

3,884,872 

25,897,950 

20,045,343 

31,398,888 

36,976,690 

61,047,100 

44,656,965 

18,463,453 

17,500,145 

1,024,857 

850,939 

1,461,505 

1,475,406 

36,840,955 

33,929,470 

10,341,414 

14,721,582 

1,519,329 

1,136,295 

996,100 

1,138,175 

8,458,833 

8,369,658 

1,693,264 

1,640,757 

5,455,391 

4,707,532 

4,302,321 

2,693,570 

2,022,570 

1,707,795 

$263,714,577 

$236,298,052 

Month  of  November 


First  Eleven 
Months  of  Year 


Atlanta,  Ga  

Birmingham,  Ala. . . 
Chattanooga,  Tenn. 

Ft.  Worsh,  T.s  

Houston,  Tex  

Louisville,  Ky  

Memphis,  Tenn. . . . 

Norfolk,  Va  

Richmond,  Va  

Tampa,  Fla  

Washington,  D.  C. . 

Totals  


1915 

1914 

1915 

1914 

$284,647 

$228,104 

$4,330,180 

$4,482,628 

121,904 

70,710 

1,708,926 

3,042,943 

52,532 

28,258 

526,935 

1,047,137 

124,243 

104,840 

1,085,667 

1,920,418 

179,461 

76,912 

1,595,814 

3,372,531 

246,030 

139,900 

3,596,915 

4,201,415 

191,485 

133,275 

2,586,098 

2,894,564 

138,926 

64,255 

1,666,731 

2,060,611 

275,251 

130,638 

2,959,565 

3,070,843 

100,335 

54,361 

594,925 

419,544 

11,197,505 

8,529,744 

1,309,739      $1,667,372     $31,254,336  $34,622,834 


CENTRAL  STATES 


First  Eleven 

Month  of  November  Months  of  Year 

1915  1914  1915  1914 

Akron,  Ohio   $535,105  $171,585  $4,281,170  $3,597,580 

Canton,  Ohio   138,250  43,675  1,844,690  1,557,415 

Chicago,  111   10,861,600  6,513,150  88,152,280  77,048,060 

Cincinnati,  Ohio   790,905  336,210  12,198,679  8,576,113 

Cleveland,  Ohio   2,434,715  2,153,645  29,590,699  26,092,185 

Columbus,  Ohio   347,350  377,385  4,819,995  5,889,861 

Davenport,  Iowa   33,143  57,075   

Duluth,  Minn   204,371  189,510  2,540,893  2,798,828 

Evansville,  Ind   277,383  57,086  1,316,025  1,270,390 

Grand  Rapids,  Mich.. .  335,325  171,425  2,544,217  3,496,169 

Indianapolis,  Ind   438,823  265,190  6,550,188  7,573,348 

Kansas  Citv,  Kan   86,802  50,435  926,654  1,039,138 

Kansas  City,  Mo   724,115  341,220  10,074,880  9,980,370 

Milwaukee,  Wis   1,132,925  591,583  11,588,596  9,390,511 

Minneapolis,  Minn   1,539,225  703,615  10,054,831  14,693,125 

Oak  Park,  111   259,420  216,140  3,033,233  2,158, 880 

Omaha,  Neb   656,075  133,583  4,937,175  4,393,981 

Peoria,  111   197,575  600,200   

St.  Louis,  Mo   782,943  650,029  10,800,043  12,188,618 

St.  Paul,  Minn   619,701  710,697  9,861,934  14,148,642 

Toledo,  Ohio   535,750  276,676  7,364,249  5,945,237 

Youngstown,  Ohio   203,790  79,275  2,463,242  2,817,816 

Totals   $23,135,351  $12,689,398  $204,312,673  $214,676,267 


Denver,  Colo  

Los  Angeles,  Calif. . . 

Oakland,  Calif  

Salt  Lake  City.  Utah 

Spokane,  Wash  

Tacoma,  Wash  

Totals  


191E 
$312,085 
1,000,239 
315,767 
150,705 
46,475 
140,305 


1914 
.$134,410 
785,310 
281,769 
107,232 
55,880 
270,655 


First  Eleven 
Months  of  Year 


1915 


1914 


10,999,699 
4,556,420 
2,091,260 
1,165,977 
800,116 


16,631,242 
4,340,945 
2,811,790 
965,347 
2,116,251 

$26,865,581 


  $1,971,576      $1,635,256  $19,613,472 

RAILWAYS— STEAM  AND  ELECTRIC 
Proposed  Work 

New  York — International  Railway,  Buffalo,  applied  to  City 
Council  for  franchise  to  build  a  double-track  extension  on 
Washington  St.,  between  Ohio  and  Perry  St.,  and  on  Ohio  St., 
between  Washington  and  Main  St. 

Pennsylvania — Harrisburg  Traction  Co.  granted  right-of- 
way  by  Council  of  East  Berlin  for  a  trackless  trolley  line 
between  East  Berlin  and  Dover.  D.  B.  Noist,  Harrisburg, 
Ch.  Engr. 

Pennsylvania — Slate  Belt  Electric  Street  Railway  Co.,  Penn 
Argyl,  contemplates  15  miles  of  new  line  from  Wind  Gap 
to  Stroudsburg,  Penn.,  during  1916.  W.  J.  Mutton,  Penn 
Argyl,  Ch.  Engr. 

West  Virginia — Manns  Creek  &  Meadow  River  Co.,  re- 
cently incorporated  with  $100,000  capital  stock,  plans  to  build 
a  railway  from  Chesapeake  &  Ohio  Railway  on  east  side  of 
New  River  to  Russellville,  W.  Va.,  about  10  or  15  miles. 
H.  B.  Smith,  Charleston,  interested. 

North  Carolina — Big  Sandy  &  Cumberland  R.R.  contemp 
plates  line  from  Matney,  N.  C,  to  Grundy,  Va.,  10  miles.  G. 
W.  Litz,  Gen.  Mgr.,  Columbus,  Ohio. 

North  Carolina — Roanoke  River  Ry.  plans  line  from  Towns- 
ville,  N.  C,  to  some  point  on  Southern  Ry.,  about  11  miles. 
G.  W.  Marrow,  Pres.  and  Gen.  Mgr.,  Townsville,  N.  C. 

Georgia — Flemington,  Hinesville  &  Western  R.R.  Co.  plans 
to  construct  a  railway  from  Hinesville  to  Glennville,  Ga., 
about  22  miles.    J.  B.  Way,  Hinesville,  Pres.  and  Gen.  Mgr. 

Georgia — Ocilla  Southern  R.R.  having  surveys  made  for 
extension  line  from  Perry  to  Macon,  about  30  miles.  D.  C. 
Smith,  Ocella,  Ga.,  Gen.  Mgr. 

Florida — Birmingham,  Columbus  &  St.  Andrews  Ry.  Co. 
plans  extensions  from  Chipley  to  Graceville,  Fla.,  12  miles, 
and  from  Southport  to  Bunkers  Cove,  Fla.,  23  miles.  J.  M. 
Owsley,  Chipley,  Fla.,  Audi",  and  R.  D.  Reeder,  Chipley,  Superv. 

Louisiana — Gulf,  Sabine  &  Red  River  R.R.  contemplates 
35-mile  extension  of  its  line  in  Louisiana.  This  line  is  owned 
by  the  Lutcher  &  Moore  Lumber  Co.,  Orange,  Tex. 

Louisiana — New  Iberia  &  Northern  R.R.  contemplates  line 
from  Oakland  to  New  Orleans,  La.,  93  miles,  from  Port  Barre, 
La.,  to  Sabine  River,  107  miles,  with  branches  to  salt  mines 
at  Weeks  and  Avery  Islands.  R.  J.  Lockwood,  New  Iberia,  La., 
Vice-Pres.  and  Gen.  Mgr. 

Louisiana — Vicksburg,  Alexandria  &  Southern  Ry.  contem- 
plates extension  from  Thomas  to  Harrisonburg,  La.,  about  50 
miles.    A.  D.  Alderson,  Alexandria,  La.,  Gen.  Mgr. 

Tennessee — Nashville  Railway  and  Light  Co.  plans  to  build 
a  branch  line  from  the  19th  St.  line  between  Lillian  and 
Rothschild  St.  into  Shelby  Park,  Nashville.  J.  P.  W.  Brown, 
Nashville,  Ch.  Engr. 

Kentucky — Kentucky  Midland  R.R.  Co.  plans  to  build  an  ex- 
tension from  Summers  to  Dawson  Springs,  via  Earlington, 
Ky.,  about  22  miles.  M.  M.  Wheeler,  Central  City,  Gen.  Mgr. 
and  Asst.  Treas. 

Illinois — A  movement  is  being  agitated  to  have  the  Illinois 
Traction  System  construct  a  railway  from  Edwardsville  east 
to  Marine  and  Highland. 

Illinois — Belleville  &  Mascoutah  Traction  Co.  plans  to  con- 
struct about  10  miles  of  single-track  line  between  Belleville 
and  Mascoutah,  111.,  during  1916.  David  O.  Thomas,  Belleville, 
Engr. 

Iowa — Tri-City  Kailway  and  Light  Co.,  Davenport,  con- 
templates building  an  extension  into  the  territory  south- 
east of  Moline.    B.  J.  Denman,  Davenport,  Vice-Pres. 

Kansas — Ft.  Scott  &  Pittsburg  Ry.  plans  to  build  a  line 
from  Ft.  Scott  to  Pittsburg,  about  36  miles.  Proposed  line 
will  connect  Ft.  Scott,  Garland,  Arcadia,  Mulberry,  Frontenac 
and  Pittsburg.    H.  A.  Cooper,  Redfield  Bldg.,  Act.  Secy. 

Kansas — Lawrence,  Topeka  &  Western  R.R.  Co.,  recently 
incorporated  with  $100,000  capital  stock,  will  build  electric 
railway  from  Lawrence  to  Topeka,  Kan.  W.  R.  Stubbs,  in- 
terested. 

South  Dakota — John  Rosholt,  Minneapolis,  Minn.,  is  inter- 
ested in  project  to  build  railway  from  Bruton,  S.  D.,  to  Orton- 
ville,  Minn. 

Missouri — Kansas  Citv,  Ozark  &  Southern  Ry.  contemplates 
extension  of  about  30  miles.  John  W.  Byng,  Ava,  Mo.,  Audr. 
and  Gen.  Mgr. 

Texas — Altus,  Lubbock,  Roswell  &  El  Paso  R.R.  Co.  con- 
templates line  from  Lubbock  to  Memphis,  Tex.,  about  100 
miles.    E.  C.  Noble.  Houston,  Tex.,  Pres.  and  Gen.  Mgr. 
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Texas — Asherton  &  Gulf  Ry.  plans  to  extend  line  from 
Asherton  to  Eagle  Pass,  Tex.,  52  miles.  L.  V.  Richardson,  Ash- 
erton, Tex.,  Pres.  and  Gen.  Mgr. 

Texas — Beaumont  Traction  Co.  plans  to  extend  its  Sabine 
St.  line  on  Doucette  St.  to  Grove  St.,  Beaumont.  E.  J.  Emer- 
son, Beaumont,  Gen.  Supt. 

,  Texas — -Jefferson  &  Northwestern  Ry.  Co.  abandoned  plan 
to  build  line  to  Naples,  Tex.,  and  will  construct  extension 
to  Kildare  on  Texas  &  Pacific  Ry.,  about  nine  miles.  H.  B. 
Montgomery,  Jefferson,  Ch.  Engr. 

Texas — Marlin-Temple  Interurban  Promotion  Co.,  recently 
organized,  plans  to  promote  the  construction  of  an  interurban 
railway  from  Marlin  to  Temple.  S.  D.  Hanna,  Temple,  Ch. 
Engr.    Noted  Sept.  30. 

Texas — Marshall  &  East  Texas  Ry.  plans  to  build  extension 
from  Winnsboro  to  Paris,  60.5  miles,  and  from  Elysian  Fields 
to  the  Sabine  River,  98  miles.  V.  Snyder,  Marshall,  Vice- 
Pres.  and  Gen.  Mgr.    Noted  Aug.  19  and  Dec.  2. 

Texas — Trinity  Valley  &  Northern  Ry.  plans  to  build  exten- 
sion from  Lumm  to  Lamb,  Tex.,  about  nine  miles.  A.  J.  Wise, 
Houston,  Ch.  Engr. 

Oklahoma — Clinton  &  Oklahoma  Western  Ry.  plans  exten- 
sion from  Clinton  to  Colony,  about  30  miles.  W.  S.  Haid,  Gen. 
Mgr.,  Clinton,  Okla. 

Oklahoma — Henryetta,  Oklahoma  &  Western  Ry.  Co.  will 
build  from  Henryetta  to  Krusa,  Dewar  and  other  towns.  R. 
D.  Long,  Muskogee.  Okla.,  interested.  Noted  Oct.  14  and 
Nov.  18. 

Oklahoma — It  is  reported  that  Indian  Territory  Illuminat- 
ing Oil  Co.,  Bartlesville,  Okla.,  will  have  surveys  made  for 
interurban  railway  from  Bartlesville  to  Pawhuska,  Okla., 
about  20  miles. 

Oklahoma — Oklahoma  Ry.  Co.  contemplates  extending  line 
from  Edmond  to  Guthrie,  Okla.,  15%  miles.  George  W.  Knox, 
Oklahoma,  Okla.,  Second  Vice-Pres.  and  Gen.  Mgr. 

Oklahoma — Plans  being  considered  by  Oklahoma  Union 
Traction  Co.,  Tulsa,  for  15  miles  of  interurban  line  between 
Tulsa  and  Sapulpa  during  1916.    G.  B.  Small,  Tulsa,  Ch.  Engr. 

Utah— Utah  Light  and  Railway  Co.  ,  Salt  Lake  City,  applied 
for  permission  to  extend  its  Capitol  Hill  line.  G.  H.  Robinson, 
Deseret  Bldg.,  Pur.  Agt. 

Oregon — Oregon- Washington  R.R.  &  Navigation  Co.  and 
Oregon  Short  Line  R.R.  will  change  main  line  from  Blalock 
to  Covote,  Ore.,  by  straightening  curves  and  lowering  grades, 
36  miles.  Estimated  cost,  $500,000.  J.  R.  Holman,  Portland, 
Ch.  Engr.  of  Oregon- Washington  R.R.  &  Navigation  Co. 

California — Plans  of  City  Engineer  for  Church  St.  municipal 
railway  between  18th  and  22d  St.  of  Municipal  Railways  of 
San  Francisco  approved  by  Board  of  Public  Works.  Pro- 
posed line  will  run  through  Mission  Park  from  18th  to  20th 
St.  over  right-of-way  acquired  by  city  between  20th  and  22d 
St.    T.  A.  Cashin,  San  Francisco,  Supt.  and  Claim  Agt. 

California- — San  Diego  Electric  Railway  Co.  plans  to  ex- 
tend its  line  on  University  Ave.  to  Euclid  Ave.  William 
Clayton,  Vice-Pres.  and  Gen  Mgr. 

Ontario — Plans  being  considered  for  hydro-electric  rail- 
way from  river  front,  Sombra,  to  all  points  from  Wallace- 
burg  to  Sarnia.    W.  A.  Scott,  Bickford,  Clk. 

Bids  In  and  Contracts  Awarded 

Virginia — Richmond,  Rappahonnock  &  Northern  Ry. 
awarded  contract  to  CENTRAL  CONSTRUCTION  CO.,  Harris- 
burg,  Penn.,  for  line  from  West  Point  to  Urbanna,  Va.,  17 
miles.  C.  L.  Ruffin,  514  American  National  Bank  Bldg.,  Rich- 
mond, Ch.  Engr.    Noted  Nov.  25. 

South  Carolina — Atlantic  Coast  Line  R.R.,  Walterboro, 
awarded  contract  for  extension  of  Hollywood  Spur,  4%  miles, 
to  W.  Z.  WILLIAMS  CO.,  Macon,  Ga.  J.  E.  Willoughby,  Wil- 
mington, N.  C.  Ch.  Engr. 

Florida — Florida  East  Coast  Railway  Co.  has  awarded 
contract  for  grading  extension  of  Okeechobee  Division  from 
Maytown,  Fla.,  to  a  connection  with  main  line  at  New  Smyrna, 
17.25  miles,  to  J.  M.  COOK,  Jacksonville.  Bridge  work  and 
track  laying  will  be  done  by  company  forces.  Estimated 
cost,  $200,000.     E.  B.  Carter,  Ch.  Engr. 

Kentucky — Cumberland  &  Manchester  R.R.  awarded  con- 
tract for  southern  end  of  its  line  from  Barbourville  to  Man- 
chester, Ky.,  to  READ  CONSTRUCTION  CO.,  Philadelphia, 
Penn.    Noted  Nov.  25. 

Arkansas — Ozark  Valley  Railway  has  awarded  contract 
for  line  from  Rothville  to  Mountain  Home,  about  10  miles,  to 
BLODGETT  CONSTRUCTION  CO.,  Kansas  City,  Mo.  K.  V. 
Loba,  Mountain  Home,  Pres.    Noted  Sept.  16  and  30. 

Texas — Gulf,  Colorado  &  Santa  Fe  Rv.  awarded  contract  to 
L.  J.  SMITH  CONSTRUCTION  CO.,  Kansas  City,  Mo.,  for  grad- 
ing 23%  miles  of  Gulf  &  Interstate  Ry.  from  High  Island  to 
Port  Bolivar.  F.  Merritt,  Ch.  Engr.,  Galveston,  Tex.  Noted 
Nov.  11. 

California — (Official) — Bids  received  Nov.  26  by  Board  of 
Public  Works  for  railway  from  Roasasco  into  Hetchy  Hetchy 
reservoir,  about  67  miles,  were  as  follows:  F.  ROLANDI  550 
Montgomery  St.,  San  Francisco,  $1,543,080  (awarded  contract); 
McArthur  Bros.  &  Co.,  and  Mason  &  Hanger  Co.,  1015  Chronicle 
Bldg.,  San  Francisco,  $1,955,062;  Utah  Construction  Co.,  Phelan 
Bldg.,  San  Francisco,  $1,800,925.  M.  M.  O'Shaughnessy,  San 
Francisco,  City  Engr.    Noted  Oct.  21  and  Nov.  11. 

LIGHT,   HEAT  AND  POWER 
Maine,    Biddeford — City    Council    contemplates  municipal 
electric-light  plant. 

Mass.,  Foxboro — Foxboro  Gas  Co.  will  lay  about  eight 
miles  of  pipe  line  to  furnish  gas  to  Foxboro.  E.  F.  Draper, 
Boston,  Dir. 

Mass.,  Westfield — At  recent  town  meeting  sum  of  $14,000 
was  appropriated  for  new  boiler  and  other  improvements  to 
electric-light  plant.    Noted  Aug.  5  and  12. 

N.  Y.,  Albany — (Official) — Bids  will  be  received  by  the  Trus- 
tees of  Public  Buildings,  Executive  Chamber,  Capitol,  until 
3  p.m.,  Dec.  22,  for  electric  fixtures  and  equipment  for  Senate 


Chamber,  Capitol.  Lewis  F.  Pilcher,  Albany,  State  Arch. 
(See  adv.) 

N.  Y.,  Batavia — Genesee  Light  and  Power  Co.,  of  Batavia 
will  issue  $10,000  bonds,  $5,605  of  which  will  be  used  for  elec- 
tric distribution  system  in  Elba  Village.    Noted  Nov.  4. 

N.  Y.,  Buffalo — Atlas  Works  of  Standard  Oil  Co.  will  build 
boiler  house  at  Elk  St.  and  Buffalo  Creek  Terminal  R.R. 
Estimated  cost,  $15,000. 

It.  Y.,  New  York — (Borough  of  Bronx) — (Official) — Bids 
will  be  received  by  J.  B.  Snyder,  Supt.  of  School  Bldgs.,  Park 
Ave.  and  59th  St.,  until  4  p.m.,  Dec.  19,  for  alterations  and  re- 
pairs to  heating  and  ventilating  apparatus  in  Public  School 
No.  2,  Third  Ave.  near  169th  St. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  C.  J.  B.  Snyder,  Supt.  of  School  Bldgs., 
Park  Ave.  and  59th  St.,  New  York,  N.  Y.  (Borough  of  Manhat- 
tan), until  4  p.m.,  Dec.  13,  for  installing  heating  and  ventilat- 
ing apparatus  and  temperature  regulation  in  additions  to  and 
alterations  in  Public  School  No.  89,  Newkirk  Ave.  between 
East  31st  and  East  32d  St. 

N.  Y.,  New  York — (Borough  of  Queens) — (Official) -^Bids 
will  be  received  by  Maurice  E.  Connolly,  Borough  Pres.,  Bor- 
ough Hall,  Fifth  St.  and  Jackson  Ave.,  Long  Island  City,  until 
11  a.m.,  Dec.  10,  for  furnishing  labor  and  material  for  electric- 
lighting  system  in  Jamaica  Town  Hall. 

N.  J.,  South  Orange — Civic  Association  is  negotiating  with 
Board  of  Trustees  for  the  establishment  of  municipal  electric- 
light  plant. 

Penn.,  Philadelphia — See  item  under  "Industrial  Works." 

Mi.,  Port  Covington — (Baltimore  post  office) — Plans  pre- 
pared for  boiler  house,  screening  shed  and  other  improvements 
at  Port  Covington  for  Western  Maryland  R.R. 

N.  C,  Granite  Falls — Comstock  Electric  Co.,  High  Point, 
retained  by  city  to  prepare  plans  and  install  electric-light 
system  in  Granite  Falls. 

Ga.,  Davisboro — Plans  prepared  by  W.  Hopson  Goodloe, 
American  National  Bank  Bldg.,  Macon,  for  an  electric-light 
plant. 

Ala.,  Georgiana — Bids  will  be  received  until  Apr.  1  by 
J.  R.  Bennett,  Secy.,  McGowin-Bennett  Milling  Co.,  for  elec- 
tric plant  in  feed  mill  to  develop  100-hp.  Estimated  cost, 
$10,000. 

Ohio,  Elyria — Lorain  County  Electric  Co.  plans  to  extend 
its  high  tension  transmission  system.  J.  B.  Johnson,  Gen. 
Mgr. 

111.,  Aurora — See  item  under  "Water-Works." 

111.,  Poplar  Grove — Plans  being  considered  by  Illinois 
Northern  Utilities  Co.,  Dixon,  for  transmission  line  from 
Capron  to  Poplar  Grove. 

Wis.,  Monticello — Citizens  voted  $12,000  bonds  for  muni- 
cipal electric-light  plant. 

Iowa,  Des  Moines — Des  Moines  Electric  Co.  has  applied  to 
City  Council  for  permission  to  build  a  44,000-volt  high-tension 
transmission  line  from  power  plant  to  east  city  limits. 

Kan.,  Oakland — Citizens  contemplate  installation  of  elec- 
tric-light system. 

Neb.,  Imperial — James  Hoke  is  interested  in  a  project  to 
construct  an  electric  power  plant  on  Frenchman  River. 

Neb.,  Valley — Plans  being  considered  by  Platte  Valley 
Power  Co.  for  extending  transmission  lines  to  Arlington  and 
other  towns. 

S.  D.,  Bruce — Franchise  granted  to  Weibers  &  Schulz 
by  Board  of  Trustees  for  electric-light  system. 

N.  D.,  Bisbee — Press  reports  state  that  City  Council  has 
granted  20-year  franchise  to  an  electric  company  to  build  and 
operate  electric-light  system  in  Bisbee. 

N.  D.,  Napoleon — J.  F.  Jacobs,  Bismarck,  interested  in  pro- 
ject to  construct  electric-light  plant  in  Napoleon. 

Wyo.,  Wheatland — City  plans  to  improve  municipal  elec- 
tric-light plant.     Estimated  cost  between  $6,000  and  $10,000. 

Mo..  Crocker — Franchise  granted  to  Crystal  Ice  and  Bot- 
tling Co.,  Crystal,  to  install  electric-light  plant. 

Ark.,  Batesville — Arkansas  Light  and  Power  Co.  plans  to 
secure  contract  from  Government  to  utilize  power  from  Lock 
and  Dam  No.  1  at  Batesville. 

Tex.,  Houston — National  Oil  and  Gas  Co.  will  build  a  22- 
mile  pipe  line. 

Tex.,  Roswell — Roswell  Gas  and  Electric  Co.  will  install 

large  steam  turbine  and  make  other  improvements  to  its 
plant.     Estimated  cost,  $20,000. 

Tex.,  Victoria — City  Council  granted  franchise  to  Columbus 
Gas  Constructicn  Co.,  Milwaukee,  Wis.,  to  build  gas  plant. 
P.  J.  Suit,  Pres.     Noted  Nov.  25. 

Tex.,  Windom — Texas   Power  and  Light   Co.   will  install 

street-lighting  system  in  Windom. 

Okla.,  Goltry — Election  will  be  held  Dec.  21  to  vote  on  $11,- 
500  bonds  for  municipal  electric-light  plant.    Noted  Oct.  14. 

Okla.,  Heavener — City  will  use  part  of  proceeds  of  bonds 
for  $20,000  recently  voted  by  citizens  for  municipal  elec- 
tric-light plant  to  purchase  plant  of  Heavener  Light  and 
Power  Co.,  for  $9,325,  and  expend  about  $6,000  for  improve- 
ments.   Noted  Dec.  2. 

Colo.,  Liberty — Plans  being  considered  for  municipal  elec- 
tric-light plant. 

Idaho,  Hailey — Richard  W.  Ferris  granted  franchise  to 
install  and  operate  an  electric-light  plant  and  water  system 
in  Hailey. 

.  .  Idaho,  Pocatello — City  plans  to  extend  street-lighting  sys- 
tem.   Estimated  cost,  $35,000.    J.  H.  Giles,  City  Engr. 

Utah,  Monticello — Stockholders  of  Blue  Mountain  Irriga- 
tion Co.  plan  to  install  electric-light  plant  and  water  system 
in  Monticello. 
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Ariz.,  Prescott — Power  house  will  be  constructed  on  Possel 
Creek  by  Arizona  Power  Co.  and  new  transmission  lines  built. 
Estimated  cost,  $300,000.    M.  W.  Watson,  Prescott,  Mgr. 

Ore.,  Sublimity — Franchise  granted  C.  E.  Taylor  of  Slayton 
Electric  Light  Co.,  Slayton,  to  install  and  operate  electric- 
light  and  power  system  for  a  period  of  25  years. 

Calif.,  Los  Angeles — Plans  being  prepared  by  F.  L.  Roeh- 
rig,  Arch.,  American  Bank  Bldg.,  for  sub-station  for  Aqueduct 
Power  Board.    Estimated  cost,  $50,000. 

Que.,  Sherbrooke — City  Council  considering  plans  for  im- 
provement of  electric-light  plant  and  system.  C.  E.  Gatien, 
City  Clk. 

Out.,  Huntsville — Town  Council  has  decided  to  remodel 
electric-light  plant  and  construct  new  substation.  T.  M.  Cul- 
lon,  Town  Clk. 

Man.,  The  Pas — See  item  under  Sewers. 

Bids  In  and  Contracts  Awarded 

<  >««»..  New  London — Contract  awarded  to  H.  R.  DOUGLAS, 
INC.,  376  Bank  St.,  New  London,  for  one-story,  45x71-ft.  power 
house  for  Shore  Line  Electric  Co.  Estimated  cost,  $15,000. 
Noted  Aug.  29. 

N.  Y.,  Binghamton — Ansco  Co.,  manufacturer  of  photo- 
graphic supplies,  awarded  contract  to  J.  G.  WHITE  ENGI- 
NEERING CORPORATION,  43  Exchange  PI.,  New  York,  for 
extensions  and  improvements  to  its  power  plant. 

N.  Y.,  New  York — (Borough  of  Queens) — Board  of  Educa- 
tion received  bids  Dec.  6  for  installing  heating  and  ventilating 
system  in  Public  School  No.  93.  Forest  Ave.  between  Woodbine 
and  Madison  St.,  from  Wells  &  Newton  Co.,  Ave.  B  and  17th 
St.  (Borough  of  Manhattan),  $66,983;  Daniel  J.  Rice,  $67,500; 
E.  Rutzler  Co.,  $69,181. 

N.  Y.,  Tonawanda — General  Electric  Co.,  Buffalo,  awarded 
contract  for  power  plant  at  Tonawanda  to  STONE  &  WEB- 
STER ENGINEERING  CORPORATION,  Boston,  Mass.  Noted 
Dec.  2. 

N.  J.,  Jersey  City — Contract  for  heating  system  in  new 
county  jail  awarded  to  W.  H.  &  F.  W.  CRANE,"  New  York,  N 
Y.,  at  $93,000;  electrical  work  to  PLAT  &  POWERS,  New  York, 
N.  Y.,  at  approximately  $9,000. 

Penn.,  Lebanon — School  Board  awarded  contract  to  B.  F. 
CARPENTER  CO.,  at  $24,440  for  installing  heating  and  vent- 
ilating system  in  new  high  school. 

Penn.,  Pittsburgh — Contract  for  two  turbo  generators  of 
total  capacity  of  75,000  hp.  to  be  installed  at  power  station  on 
Brunots  Island  awarded  to  WESTINGHOUSE  ELECTRIC  AND 
MFG.  CO.  by  Duquesne  Light  Co.    Estimated  cost,  $2,500,000. 

Penn.,  Wilkes-Barre — Contract  awarded  to  JOHN  CURTIS 
CO.  for  one-story,  40x80-ft.  boiler  house  for  City  Hospital. 
Estimated  cost,  $30,000. 

Md.,  Baltimore — Contract  for  heating  and  ventilating  plant 
for  Guilford  School  awarded  to  WALTER  E.  HILL  &  CO  at 
$7,590. 

Ala.,  Florence — Lauderdale  Power  Co.  has  awarded  con- 
tract for  power  house  and  dam  on  Cyprus  Creek  to  ALLEN- 
TOWN  CONSTRUCTION  CO. 

Mich.,  Detroit — Contract  awarded  to  FULLER  CO.  Penob- 
scot Bldg.,  Detroit,  for  10-story,  120xl50-ft.  power  plant  for 
Murphy  Power  Co. 

Iron  Mountain,  Mich. — Contract  for  addition  to  power  house 
of  Peninsular  Power  Co.  awarded  to  G.  A.  GUSTAFSON.  Noted 
Supt.  23. 

Wis.,  Appleton — Contract  for  furnishing  1,000  tons  of  struc- 
tural steel  for  new  power  house  of  Wisconsin  Traction 
Light,  Heat  &  Power  Co.  awarded  to  LACKAWANNA  BRIDGE 
CO.,  Buffalo,  N.  Y.    Noted  Aug.  19  and  Nov.  11. 

Tex.,  El  Paso — Contract  for  wiring  new  courthouse,  audi- 
torium and  jail  awarded  to  NATIONAL  TELAGRAPHONE 
SUPPLY  CO.,  El  Paso,  at  $16,000. 

Wash.,  Spokane — Contract  awarded  to  P.  J.  DOWLING 
&  CO.,  Spokane,  at  $7, COO  for  heating  and  plumbing  in  monas- 
tery for  Poor  Clare  Sisters. 

BRIDGES 
Proposed  Work 
Mass.,    Lawrence — A    $300,000    bond    issue    authorized  by 
City  Council  for  work  on  Central  Bridge. 

Conn.,  Ansonia — Plans  being  considered  bv  city  of  Ansonia 
and  Derby  for  rebuilding  Division  St.  bridge  with  concrete 
structure.     Estimated  cost,  $16,000. 

N.  Y.,  Fairfield — According  to  press  reports  bridge  will  be 
built  across  Maultanno  Brook  next  year.  C.  N.  Richard- 
son, Fairfield,  interested. 

N.  Y.,  Little  Falls — Canal  Board  approved  plans  for  high- 
way bridge  over  Mohawk  River  at  Little  Falls.  Estimated 
cost,  $59,339.    Frank  M.  Williams,  State  Engr.  and  Survr. 

N.  J.,  Newark — Board  of  Chosen  Freeholders  plans  to  ap- 
propriate $20,000  for  repairing  county  bridges.  S.  Reimer, 
County  Engr. 

N.  J.,  New  Brunswick — Bids  will  be  received  by  Board  of 
Chosen  Freeholders  until  Dec  13  for  reinforced-cohcrete  slab 
bridge  over  Tennents  Brook  on  South  Amboy-Bordentown 
Turnpike.    Noted  Dec.  2. 

Penn.,  Camptown — Bids  will  be  received  by  David  A.  Keefe 
Consult.  Engr.,  Athena,  until  2  p.m.,  Dec.  14,  for  state  bridge 
across  Wyalusing  Creek  at  Camptown. 

Penn.,    Lewistown — (Official) — Bids    will    be    received  by 
Commissioners  of  Mifflin  County,  Courthouse,  until  11  a  m 
Dec.   18,   for  bridge   over  Jacks   Creek  at  Sigler's  Fording' 
Derry  Township. 

Penn.,  Philadelphia — Bids  will  be  received  until  Dec.  14  by 
George  S.  Webster,  City  Engr.,  City  Hall,  for  Diamond  St. 
bridge  over  connecting  railway.    Estimated  cost,  $75,000. 

Penn.,  Phoenixville — (Official) — Bids  will  be  received  by 
Commissioners  of  Montgomery  and  Chester  Counties,  Norris- 


town,  until  10  a.m.,  Dec.  21,  for  reinforced-concrete  bridge 
across  Schuylkill  River  between  Phoenixville  and  Mont  Clare. 
(See  adv.) 

Va.,  Pembroke — Press  reports  state  that  $8,400  has  been 
appropriated  by  Commissioners  of  Giles  County  for  bridge 
over  New  River.  Norfolk  &  Western  Ry.  will  also  appro- 
priate $10,000  toward  cost. 

Ga.,  Roswell — Bids  will  be  received  by  Commissioners 
of  Cobb  and  Fulton  Counties,  Fulton  Comn.  Rooms,  Atlanta, 
until  Dec.  21,  for  bridge  across  Chattacoochee  River  at  Ros- 
well.   Estimated  cost,  $6,000.    Noted  Oct.  28  and  Dec.  2. 

Fla.,  Clearwater — (Official) — Pinellas  County  will  build 
two-mile  bridge  from  Clearwater  to  Clearwater  Key  under 
fuPre^yision  of  E-  w-  Parker,  Curry  Bldg.  Estimated  cost, 
$115,000.    Noted  Nov.  25. 

Fla.,  Cocoa — Election  will  soon  be  held  to  vote  on  $65,000 
bonds  for  bridge  across  Indian  River  to  Merritts  Island. 

Ala.,  Birmingham — Plans  being  considered  by  Board  of 
Revenue  of  Jefferson  County  for  bridge  over  Valley  Creek 
between  Rock  Creek  and  Oak  Grove. 

Ohio,  Akron — See  item  under  "Miscellaneous." 

Ohio,  Miamisburg — Contract  will  soon  be  awarded  for  new 
bridge  over  Miami  River  at  Sycamore  St. 

Ohio,  St.  Clairsville — (Official)— Bids  will  be  received  by 
M.  W.  Hopkins,  Audr.  of  Belmont  County,  until  1  p.m.,  Dec. 
20,  for  repairing  Union  St.  bridge. 

Ohio,  Youngstown — An  expenditure  of  $8,500  authorized 
by  City  Council  for  painting  and  repairing  Spring  Common 
and   Center   St.  viaduct. 

Mich.,  Detroit — Plans  will  be  prepared  for  temporary  and 
permanent  Belle  Isle  Bridge.  R.  H.  McCormick,  City  Engr. 
Noted  Sept.  16  and  No.  4. 

111.,  Bloomington — Bids  will  be  received  at  Court  House 
until  2  p.m.,  Dec.  18,  for  Becker  Bridge  in  Lexington  Town- 
ship.   Estimated  cost,  $13,690. 

Wis.,  Milwaukee — Plans  being  considered  for  bridge  across 
Upper  Milwaukee  River  at  State  St.  J.  C.  Pinner,  Jr.,  Supt.  of 
Bridges  and  Pub.  Bldgs. 

Iowa,  Des  Moines — Plans  being  prepared  by  E.  L.  Masque- 
ray,  Engr.,  595  Endicott  Bldg.,  St.  Paul,  Minn.,  for  concrete 
bridge.    Estimated  cost,  $40,000. 

Neb.,  David  City — Bids  will  be  received  until  2  p.m.,  Dec.  16, 
by  Board  of  Commissioners  of  Butler  County,  for  bridge  work 
during  1916. 

Mont.,  Missoula — Bids  will  be  received  until  Dec.  18  bv 
Commissioners  of  Missoula  County  for  steel  bridge  across 
Hell  Gate  River  at  Turah. 

3Io.,  Kansas  City — Harrington,  Howard  &  Ash  Engineering 
Co.  commissioned  by  Board  of  Public  Works  to  prepare 
plans  for  23d  St.  traffic  way  viaduct.  Estimated  cost,  $40,- 
000.    Curtis  Hill,  City.  Engr. 

Okla.,  Miami — Contract  will  soon  be  awarded  for  bridge 
across  Upper  Horse  Creek.  Bonds  for  $85,000  recently  voted 
for  bridge  work. 

Okla.,  Purcell — Election  will  be  held  Dec.  21  to  vote  on 
$100,000  bonds  for  bridge  work  in  McClain  County.  Noted 
Dec.  2. 

Ariz.,  Globe — Bids  will  be  received  until  noon,  Dec.  16,  by 
Mayor  and  City  Council,  for  reinforced-concrete  bridge  across 
Pinal  Creek.    R.  A.  Smith,  City  Engr. 

Aria.,  Miami — 'Election  will  be  held  Dec.  14  to  vote  on  $17,- 
500  bonds  for  bridges. 

Wash.,  La  Center — W.  A.  Schwarz,  County  Engr.,  preparing 
plans  for  bridge  over  Lewis  River  at  La  Center.  Estimated 
cost,  $10,000. 

Ore.,  Portland — Holgate  St.  viaduct  will  be  constructed  by 

Southern  Pacific  Co.    Estimated  cost,  $55,000. 

Bids  In  and  Contracts  Awarded 
Mass.,  Boston — (Official) — Contract  for  concrete  bridge  over 
Charles  River  at  North  Beacon  St.  awarded  to  A.  C.  TOMA- 
SELLO,  69  Gibson  St.,  Dorchester,  at  $117,352.     Noted  Nov. 
11  and  Dec.  2. 

R.  I.,  Woonsocket — Contract  for  two  bridges  on  Hamlet 
Ave.  awarded  to  E.  W.  FOLEY  CONTRACTING  CO.,  New  York, 
N.  Y.,  at  $71,886,  and  one  bridge  on  Fairmont  St.  to  SPAULD- 
ING  CONSTRUCTION  CO.,  Suffield,  Conn.,  at  $21,812.  Noted 
Aug.  26  and  Oct.  28. 

N.  Y.,  New  York — (Hollis)  —  (Borough  of  Queens) — Contract 
for  steel  for  bridge  across  Farmers  Ave.,  Hollis,  for  Long 
Island  R.R.  awarded  to  AMERICAN  BRIDGE  CO.,  30  Church 
St.,  New  York,  N.  Y.  Estimated  cost  of  substructure,  $16,800; 
superstructure,  $65,800.    J.  R.  Savage,  Ch.  Engr. 

Penn.,  Reading — Contract  for  two  reinforced-concrete 
bridges  for  Philadelphia  &  Reading  Ry.  awarded  to  JOHN 
DONAGHUE,  Mahonoy  City. 

La.,  New  Orleans — Contract  for  viaduct  at  West  End  Lake 
Shore  Park  awarded  to  MIDLAND  BRIDGE  CO.,  Kansas  City, 
Mo.,  at  $7350.    Noted  Oct.  28  and  Nov.  25. 

Ohio,  Steubenville — All  bids  received  Oct.  15  bv  Com- 
missioners of  Jefferson  Countv  for  reinforced-concrete  bridge 
on  State  Rd.  in  Springfield  Township  rejected.    Noted  Sept.  13. 

Kan.,  Iola — Contract  for  three  bridges  awarded  to  CAN- 
TON BRIDGE  CO.,  Canton,  Ohio,  at  $9,240,  $10,150  and  $10,040, 
respectively.    Noted  Oct.  21. 

Tex.,  Canadian — Contract  for  bridge  across  Canadian  River 
awarded  to  CANTON  BRIDGE  CO.,  Kansas  City,  Mo.,  at  $71,- 
000.    Noted  Aug.  12  and  Sept.  16. 

Okla.,  Bartlesville — Contract  for  bridge  work  in  Washing- 
ton County  awarded  to  ROCHESTER  BRIDGE  CO.,  as  follows- 
Two  bridges  across  Big  Caney  at  $10,125  and  $13,825,  respec- 
tively; one  bridge  across  Curl  Creek  at  $5,150;  nine  small 
bridges  at  $22,125.     J.  G.  Mitchell,  County  Clk. 

Okla.,  Chickasha — Contract  for  bridge  across  South  Can- 
adian River  awarded  to  CANADIAN  VALLEY  BRIDGE  CO., 
at  $60,000.    P.  E.  Colby,  City  Engr.    Noted  Oct.  14. 
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Idaho,  Caldwell — Contract  for  bridge  across  Boise  River 
at  Caldwell  awarded  to  MISSOURI  VALLEY  BRIDGE  AND 
IRON  CO..  Leavenworth,  Kan.,  at  .$18,580.  P.  H.  McConnell, 
County  Engr.    Noted  Nov.  11. 

Wash.,  Seattle — P.  Manson,  2407  Boylston  Ave.,  N.,  Seattle, 
at  $5,787,  submitted  lowest  bid  for  23d  Ave.  bridge. 

Calif.,  Sacramento — (Official) — Low  bids  received  Nov.  24 
by  State  Highway  Commission  for  plate  girder  bascule  bridge 
near  easterly  side  of  Yolo  By-Pass  were  as  follows:  Ross 
Construction"  Co.,  Sacramento,  $26,949;  C.  E.  Lamburth,  San 
Francisco,  $25,800;  Security  Construction  Co.,  Los  Angeles, 
$24,671.     Noted  Nov.  11. 

WATER-WORKS 

Proposed  Work 

Maine,  Wilton — City  granted  authority  by  Maine  Pub- 
lic Utilities'  Commission  to  issue  $8,000  bonds  for  installing 
new  intake,  screen   chamber  and  new  pipe. 

R.  I.„  Cranston  (Providence  post  office) — Bids  will  be  re- 
ceived until  Dec.  22  for  making  wash  and  core  borings.  Wal- 
ter B.  Chafee,  City  Clk. 

N.  Y.,  Rochester — City  will  lay  about  16 V2  miles  of  37-in. 
c.-i.  water  mains  next  year.  F.  D.  Elwood,  City  Engr.  Noted 
Sept.  30. 

N.  J.,  Atlantic  City — Surveys  being  made  and  plans  being 
prepared  for  20-in.  high-pressure  water  main  with  12-in.  later- 
als under  board  walk.  L.  Van  Gilden,  Ch.  Engr.  and  Supt.  of 
Bureau  of  Water. 

N.  J.,  Jersey  City — Bids  were  not  received  Dec.  2  by 
City  Commission  as  stated  previously,  for  the  construction 
of  pipe  line  from  Hackensack  River  to  Brookdale.  Revised 
plans  will  be  prepared  and  new  bids  called.  Estimated  cost, 
$1,000,000.     Noted  Nov.  4. 

Penn.,  Waynesboro — Waynesboro  Water  Co.  employed 
Chester  &  Fleming,  Pittsburgh,  Engr.,  to  make  investigation 
and  report  regarding  extension  and  development  of  water 
supply.    Noted  Oct.  7. 

Ga.,  Lumpkin — City  plans  to  remove  water  works  from 
present  location  to  site  of  electric-light  plant  to  consolidate 
same.  Work  will  include  construction  of  reservoir  and  drill- 
ing a  deep  well.    W.  M.  Crook,  Macon,  Ga.,  Engr. 

Ga.,  Savannah — Report  submitted  to  Water  Committee  of 
City  Council  by  E.  R.  Conant,  Ch.  Engr.,  estimating  cost  of 
improving  water  system  at  about  $200,000.    Noted  Sept.  30. 

Ala.,  Gadsden — Press  reports  state  that  Gulf  States  Steel 
Co.,  Birmingham,  will  build  water  waste  reservoir  and  also 
install  high-pressure  fire  pump.    Estimated  cost,  $15,000. 

La.,  Donaldsonville — A  proposition  has  been  submitted  to 
the  Water  and  Light  Commission  by  the  National  Water 
Purification  Co..  Dallas,  Tex.,  to  install  filtration  plant  at  an 
estimated  cost  of  $4,500. 

Ky.,  Flemingshurg- — Preliminary  plans  being  prepared  by 
C.  H.  Babbitt,  Engr.,  Columbus,  Ohio,  for  municipal  water 
system.    Estimated  cost,  $10,000.    Noted  Oct.  28. 

Ohio,  Chardon — Chardon  Water  Works  Co.  plans  to  ex- 
tend water  mains  five  miles.  C.  H.  Felton,  731  Williamson 
Bldg.,  Cleveland,  Engr. 

Ohio,  Geneva — A  private  company  contemplates  construct- 
ing water  works  at  Geneva  in  spring.  Estimated  cost,  $S,000. 
M.  C.  Goddard,  Engr. 

Ohio,  Hamilton — Bids  will  be  received  by  S.  D.  Nelson,  Supt. 
of  Water  Wks.,  until  Dec.  14,  for  three  10-in.  wells  and  intake 
for  water  works  system.  Joseph  B.  Meyers,  Dir.  of  Pub.  Ser. 
Noted  July  29. 

Ohio,  Idlewood  (Warrensville  post  office) — Bids  will  be 
received  by  John  Howard,  Village  Clk.,  until  noon,  Dec.  13, 
for  6-in.  water  main  in  Friedel  Rd. 

Ohio,  South  Charleston — Bids  will  be  received  by  W.  L. 
Wentz,  Village  Clk.,  until  Dec.  14,  for  water  system. 

Ind.,  Lakeville — Citizens  defeated  bonds  for  water  works 
system. 

Ind.,  Mishavraka — Board  of  Public  Works  will  extend  wa- 
ter system.     Estimated  cost,  $16,000. 

Mich.,  Albion — Bids  will  be  received  by  City  Clerk  until 
Dec.  15  for  pumping  station  and  boiler  house  for  water  sys- 
tem. 

Mich.,  Hamtramck — City  will  extend  water  mains  in  Char- 
est  Ave.  and  McDougall  St.  from  Caniff  to  Carpenter  Ave. 
and  in  McDougall  St.  from  Stuart  to  Carpenter  Ave.  J.  C. 
Schulthesis,    Village  Clk. 

111.,  Aurora — Plans  being  considered  by  city  for  improving 
pumping  station  and  power  plant.    Estimated  cost,  $75,000. 

111.,  Chicago — (Oak  Park) — Board  of  Local  Improvements 
plans  an  expenditure  of  $34,066  next  year  for  water  mains  and 
water  service  pipe. 

111.,  Decatur — Contract  will  be  awarded  about  Jan.  15  for 
10,000  ft.  6-in.  water  mains  in  Homestead  PI.  P.  T.  Hicks, 
City  Engr. 

Wis.,  Kenosha — Bids  will  be  received  by  Board  of  Water 
Commissioners  until  Dec.  20  for  water  plant  on  Washington 
Island,  including  pumping  station,  filtration  plant  and  equip- 
ment.   Estimated  cost,  $250,000. 

Wis.,  Madison — Board  of  Regents  of  University  of  Wiscon- 
sin plans  to  expend  $30,000  for  an  electrically  operated  pump- 
ing station. 

Minn.,  Rochester — Citizens  will  vote  on  bonds  for  water 
system. 

Kan.,  Emporia — Citizens  will  hold  election  Dec.  28,  to 
vote  on  $150,000  bonds,  for  water-works  system.  Blach  & 
Veatch,  Kansas  City,  Mo.,  Engr.    Noted  Dec.  2. 

Kan.,  Hiawatha — See  item  under  "Streets  and  Roads." 

Mont.,  Great  Falls — Election  will  be  held  in  January  to 
vote  to  issue  bonds  for  filtration  plant  at  water  works. 


Mo.,  Cardwell — Citizens  voted  at  recent  election  $5,000 
bonds  for  water-works  system. 

Mo.,  Lees  Summit — Bids  will  be  received  by  city  until  Dec. 
15,  for  pipe,  valves,  tower  and  tank,  pump,  concrete  reservoir 
and  brick  pump  house.  Kent  &  Lowery,  715  Reserve  Bank 
Bldg.,  Kansas  City,  Engr. 

.Mo.,  Steelville — Citizens  planning  to  install  water  works 
system. 

Mo.,  Summit — Bids  will  be  received  about  Dec.  15  for  mu- 
nicipal water  system.  Estimated  cost,  $46,000.  Henrici,  Kent 
&  Lowry,  Consult.  Engr.,  715  Reserve  Bank  Bldg.,  Kansas 
City. 

Tex.,  Cleburne — City  plans  to  construct  water  system.  Es- 
timated cost,  $25,000. 

Tex.,  Ft.  Worth — Holman  &  Laird  submitted  report,  es- 
timating cost  of  perfecting  city  water  system  at  $300,000,  in- 
cluding completion  of  conduit  from  Lake  Worth  doing  away 
with  artesian  well  system,  abolishing  North  Side  water-works, 
providing  proper  filtration  and  improving  dual  water  system. 

Tex.,  Galveston — Election  will  soon  be  held  to  vote  on 
$200,080  bonds  to  repair,  restore  or  submerge  water  mains 
across  Galveston  Bay. 

Tex.,  Oak  Cliff — (Dallas  post  office) — City  Commission  au- 
thorized purchase  of  8,000  ft.  of  16-in.  water  pipe  and  6,000  ft. 
of  12-in.  water  pipe. 

Tex.,  Palestine — Citizens  plan  purchase  of  present  water- 
works system,  or  construction  of  new  municipal  plant.  J.  W. 
Sammons,  Engr. 

Tex.,  Pampa — Pampa  Water,  Light  and  Power  Co.  have 
been  organized  to  build  water  and  light  plant.  A.  E.  Davis, 
interested. 

Okla.,  Clinton — Citizens  voted  $6,000  bonds  for  extension 
of  water-works  system.     Noted  Dec.  2. 

Okla.,  Dewey — City  plans  to  install  water  system. 

Okla.,  Henryetta — (Official) — Citizens  recently  voted  $100,- 
000  bonds  for  water-works  system.  B.  Williams,  City  Clk. 
Noted   Nov.  25. 

Okla.,  Tulsa — Election  to  vote  on  $600,000  bonds  for  stor- 
age basin  at  mouth  of  Shell  Creek,  postponed  from  Jan.  2 
until  spring.    Noted  Dec.  2. 

Colo.,  Lafayette — Citizens  will  construct  municipal  water- 
works system.    Estimated  cost,  $50,000. 

Colo.,  Orchard — Bonds  for  $50,000  authorized  by  City 
Council  for  water  system. 

Idaho,  Hailey — See  item  under  "Light,  Heat  and  Power." 

Utah,  Standing — City  plans  municipal  water  system.  Es- 
timated cost,  $25,000. 

Utah,  Monticello — See  item  under  "Light,  Heat  and  Power." 

Ariz.,  Phoenix — J.  B.  Girand,  City  Engr.,  recommends  to 
City  Council  expenditure  of  $1,000,000,  for  improving  water- 
supply  system. 

Wash.,  Bremerton— City  will  purchase  present  water  sys- 
tem and  improve  same  at  a  cost  of  $70,000.  Citizens  recently 
voted  $260,000  bonds  for  this  purpose.  E.  J.  McCall,  City 
Clk. 

Wash.,  Everett — Bids  will  not  be  received  for  improving 
water  system  until  July.  Estimated  cost,  $1,700,000.  Burns  & 
McDonald,  Engr.    Noted  Sept.  2. 

Wash.,  Seattle — Board  of  Public  Works  approved  plans  for 
laying  water  mains  in  Maynard  Ave.  and  Michigan  St.,  and 
43rd  Ave.,  N.  W.  Bids  will  soon  be  called  for.  A.  H.  Dim- 
mock,  City  Engr. 

Wash.,  Seattle — Contract  will  be  awarded  in  about  two 
months  for  water  mains  in  Dexter  Ave.  Estimated  cost,  $32,- 
000.    A.  H.  Dimock,  City  Engr.    Noted  Sept.  30  and  Oct.  7. 

Que.,  Princeville — City  will  construct  water  system  pump- 
ing station,  and  will  purchase  4  and  6  In.  c.-i.  pipe,  valves, 
pumps,  hydrants,  etc. 

Out.,  PenetanKuishene — Citizens  defeated  proposition  for 
extension  of  water  mains. 

Ont.,  Port  Dover — Plans  being  prepared  for  water-works 
plant  and  system.  James  Louden  &  Hertzberg,  79  Adelaide 
St.,  Toronto.     Noted  Nov.  25. 

Ont.,  Tweed — City  will  construct  water-works  plant.  Es- 
timated cost,  $25,000.  Kerry  &  Chase,  Ltd.,  Confederation 
Life  Bldg.,  Toronto,  Engr. 

Man.,  The  Pas — See  item  under  Sewers. 

B.  C,  Port  Moody — City  will  start  work  on  construction  of 
water-works  system  in  February.    P.  Moe,  Mayor. 


Bids  In  and  Contracts  Awarded 
Mass,,  Boston — Contract  for  water  pipes  awarded  A.  DAD- 
DARIO,  49  Edgewater  Drive,  Mattapan,  Mass. 

Mass.,  Lynn — Contract  "B"  for  superstructure  of  Ipswich 
River  pumping  station  awarded  to  H.  T.  CUMMINGS  CON- 
STRUCTION CO.,  Ware.    Noted  Oct.  21  and  28. 

Penn.,  Philadelphia — Contract  for  one-story  steel  and  frame 
pump  house  awarded  A.  L.  CARHART,  Hale  Bldg.,  Philadel- 
phia.   Estimated  cost,  $30,000. 

Ohio,  Cleveland — Low  bidders  for  water  mains  in  South 
Woodland  Road,  were:  Lanese  Co.,  Columbia  Bldg.,  at  $19,- 
946;  Phillips  &  Bixel,  235  Superior  Ave.  N.  W.,  at  $23,720; 
George  Bros.,  114S  Bolivar  Rd.,  at  $22,253.  F.  A.  Pease  En- 
gineering Co.,  Marshall  Bldg.,  Engr.    Noted  Nov.  11. 

Ohio,  East  Liverpool  —  Contract  for  superstructure  for 
pumping  station  and  filter  plant  awarded  to  PITT  CON- 
STRUCTION CO.,  Pittsburgh,  Penn.,  at  $52,900.    Noted  Sept.  23. 

Ind.,  New  Albany — New  Albany  Water  Works  Co.  awarded 
contract  for  roof  over  reservoir  to  S.  DAY  &  SON.  Estimated 
cost,  $4,138. 

111.,  Chicago — Contract  for  steam-generating  equipment  at 
Mayfair  Pumping  Station  awarded  to  WILLIAM  A.  POPE,  28 
North  Jefferson  St.,  Chicago,  by  Department  of  Public  Works. 
Estimated  cost,  $127,640. 
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III.,  Rock  Island — Contract  for  installation  of  water  mains 
on  21st  Ave.  between  24th  and  25th  St.,  awarded  to  P.  F. 
TRENKENSCHUH. 

111.,  Whcaton — Low  bids  received  for  2,000,000  gal.  tank, 
were  submitted  by  Memphis  Steel  Construction  Co.,  Pitts- 
burgh, Penn..  at  $9,543  with  hemispherical  bottom,  and  $18,851 
with  elliptical  bottom.    L.  V.  Ruddock,  Engr.    Noted  Nov.  18. 

Iowa,  Marshalltown — Lowest  bid  received  for  pump  for 
water  system  submitted  by  Allis-Chalmers  Mfg.  Co.,  Chicago. 
111.,  at  $14,485. 

Neb.,  Neligh — Contract  for  extension  of  water-works  sys- 
tem awartied  to  U.  S.  SUPPLY  CO.,  Omaha. 

Tex.,  Houston — City  Council  received  bids  Dec.  1,  for  deep- 
well  pumps  to  be  installed  in  new  pumping  station  in  North 
Main  St.  from  J.  G.  Brown  Co.,  at  $19,948;  Layne  &  Bowler 
Co.,  at  $21,874;  Southern  Engine  and  Pump  Co.,  at  $28,000. 

Idaho,  Council — Contract  for  water  system  awarded  to  E. 
L.  PHELPS,  Weiser.    Estimated  cost,  $11,200.    Noted  Nov.  18. 

Utah,  Salt  Lake  City — Contract  for  18-in.  c.-i.  pipe  line  from 
Butler  Ave.,  Federal  Heights,  to  hydraulic  laboratory  of  State 
University  awarded   to  JAMES   KENNEDY  CONSTRUCTION 

Wash.,  Hillyard — Contract  for  steel  tower  and  2,000,000- 
gal.  tank,  awarded  to  CHICAGO  BRIDGE  AND  IRON  CO 
Estimated  cost,  $8,288.  Contract  for  pump,  for  pumping  plant 
awarded  to  FAIRBANKS,  MORSE  &  CO.,  Spokane.  Estimated 
cost,  $2,060.     Noted  Nov.  11. 

Man.,  Winnipeg — Contract  for  laying  water  main  in  Well- 
ington Crescent,  awarded  to  DOMINION  CONSTRUCTION  CO  . 
290  Selkirk  Ave.,  Winnipeg. 

SEWERS 
Proposed  Work 
Mass.,  Boston — (Dorchester) — Bids  will  be  received  by  Com- 
missioner of  Public  Works  until  noon.  Dec.  15,  for  Davenport 
Brook  Conduit,  from  Magdala  to  Washington  St.    Edward  F. 
Murphy,  Comr.  Pub.  Wks. 

N.  Y.  New  Rochelle — City  contemplates  enlargement  of 
sewer  system.  Estimated  cost,  $400,000.  John  Hadert,  Citv 
Engr. 

N.  J.,  Caldwell — Plans  being  prepared  by  J.  S.  Provost, 
Engr.,  for  extending  sewer  system.  Estimated  cost,  $18,000. 
Noted  Nov.  18. 

N.  J„  Trenton — Board  of  Commissioners  approved  ordi- 
nances providing  the  construction  of  sewers  in  Gardener 
Cook,  Greenwood  and  Hobart  Ave. 

Penn.,  Philadelphia — Plans  prepared  for  two  main  sewers 
in  Decker  and  Seventh  St.  and  nine  branch  sewers  in 
various  other  streets.  Estimated  cost,  $80,000.  George  S 
Webster,  City  Engr. 

•  Jld"  prisfield — Bids  will  be  received  next  spring  for  about 
eight  miles  of  sewers  and  a  sewage-disposal  plant.  Greiner 
&  Whitman,  1319  Fidelity  Bldg.,  Baltimore,  Engr.  Noted 
Oct.  14. 

Md.,  Hagerstown — City  plans  to  construct  sewer  system. 
J.  B.  Ferguson,  City  Engr. 

Md.,  Rockville — Plans  being  prepared  bv  E.  B.  Whitman 
Consult.  Engr.,  1319  Fidelity  Bldg.,  Baltimore,  for  sewer  sys- 
tem for  Bethesda  District,  Montgomery  Countv.  B.  E  Clark 
Clk.,  Bd.  of  County  Comrs. 

Va„  Roanoke — Bids  will  be  received  by  P.  H.  Tucker  Vil- 
lage Clk.,  until  noon,  Dec.  21,  for  sewers.  F.  L.  Giibb'oney, 
City  Engr. 

Ga.,  Lumpkin — City  plans  to  install  sewer  system.     W  G 
Pugh,  Mayor. 

Ohio,  Alliance — City  contemplates  building  one  mile  of  san- 
itary sewer.    W.  W.  Shideler,  Engr. 

Ohio,  Chillicothe — City  Council  passed  ordinance  for  12-, 
36-  and  40-in.  storm-water  sewer  laterals  in  Western  Ave 
Estimated  cost,  $4,400.    H.  M.  Reid,  City  Engr. 

Ohio,  Cincinnati — (Official) — Bids  will  be  received  bv  Philip 
Fosdick,  Dir.  of  Pub.  Ser.,  until  noon,  Dec.  13,  for  Duck  Creek 
Interceptor  Sewer,  Contract  No.  3. 

Ohio,  Cincinnati — Bids  will  be  received  by  Philip  Fosdick 
Dir.  Pub.  Ser.,  until  noon,  Dec.  13,  for  improving  sewers  in 
Whitely  St.  from  Colerain  Ave.  ISO  ft.  west,  and  right-of-wav 
from  Whitely  St.  140  ft.  scuth. 

Ohio,  Cincinnati — Bids  will  be  received  by  Philip  Fosdick 
Dir.  Pub.  Ser.,  until  noon,  Dec.  15,  for  improving  sewers  in 
Resor  Ave.,  from  Middleton  to  Clifton  Ave.,  and  Clifton  Ave. 
from   Resor   Ave.    north   to   trunk  sewer. 

Ohio,  East  Palestine — Bids  will  be  received  by  O.  L.  Butts, 
Village  Clk.,  until  noon,  Dec.  20,  for  sanitary  sewer  and 
sewage-disposal   plant.     Estimated   cost,  $60,000. 

Ohio,  Genera — Bids  will  soon  be  received  for  sewage-dis- 
posal plant.  Estimated  cost,  $27,000.  M.  C.  Goddard  42  Wal- 
nut St.,   Geneva,   Engr.   and   W.   E.  Morgan,   City  Clk. 

Ohio,  Leetonia — Citizens  plan  sewage-disposal  plant.  Esti- 
mated cost,  $40,000.    James  P.  Sculley,  City  Clk. 

Ohio,  Painesville — City  contemplates  building  two  miles  of 
10,-  12-,  16-  and  20-in.  sanitary  sewers.    M.  A.  Tuttle,  Dir. 
of  Pub.  Ser.    F.  N.  Downer,  City  Engr. 

Ind.,  Vincennes — Contract  will  be  awarded  about  Jan.  1 
for  storm  sewers  in  eastern  and  southeastern  part  of  citv 
Estimated  cost,  $150,000.  H.  T.  Watts,  City  Engr.  Noted 
Dec.  2. 

Mich.,  Grand  Rapids — W.  S.  Moore,  City  Engr.,  has  sub- 
mitted a  plan  to  Oakdale  Improvement  Association  for  sewer 
m  Oakdale  Ave.,  S.  E.,  down  Kalamazoo  Ave.  to  Silver  Creek 
Valley.     Estimated  cost,  $30,000. 


Mich.,  Hillsdale — City  has  been  ordered  to  improve  sew- 
erage system  by  State  Board  of  Health. 

«99Io'h  Plicas°- <°ak  Vark>— City  plans  an  expenditure  of 
^3,923  for  pipe  sewers  in  Oak  Park  next  year. 

111.,  Salem — City  plans  to  build  sewage-disposal  plant  and 
sewer  system  Estimated  cost,  $50,000.  H.  L.  Caldwell,  710 
Ayres  Bank  Bldg.,  Jacksonville,  111.,  Engr. 

Wis.,  Fond  du  Lac — City  contemplates  storm  sewers  in 
Dixie,  Everett,  Juneau,  Hecs,  Baumister  St.,  and  Fond  du  Lac 
Ave.    John  McCullough,  City  Engr. 

Wis.,  New  Lisbon — Preliminary  plans  being  prepared  for 
sewer  system.    W.  G.  Kirchoffer,  24  North  Carroll  St.,  Madison. 

0„J1°V£a'1?nar?er  (>ak~Vlans  being  prepared  by  Bruce,  Stand- 
even  &  Boynton,  Consult.  Engr.,  Bee  Bldg.,  Omaha,  Neb.,  for 
sewer  system.    C.  Robertson,  City  Clk. 

Iowa,  Ft.  Mason — City  will  construct  about  one  mile  of 
10-  to  15-in.  sewers.  Bids  will  soon  be  asked.  R.  J.  Lewis, 
City  Engr. 

^•*Io^',a'  Han,l>ton — Bids  will  be  received  bv  C.  A.  Van  Pelt 
City  Clk.,  until  7:30  p.m.,  Dec.  15,  for  sanitary  sewer  system. 
„r  I,°"a>  Marshalltown — City  will  construct  storm  sewers 
W.  H.  Steiner,  City  Engr. 

Iowa,  Mason  City — Bids  will  be  received  by  Citv  Clerk 
until  Jan.  6  for  sewage-disposal  plant  of  Imhoff  type.  Esti- 
mated cost,  $70,000.  F.  P.  Williamson,  City  Engr.  Noted 
Aug.  12. 

Iowa,  Ottumwa — Citizens  plan  sewers  in  Center  Ave.  and 
East  Court  St. 

Minn.,  St.  Paul — Bids  will  be  received  bv  A.  Hohenstein, 
Pur.  Agt.,  until  10:30  a.m.,  Dec.  13,  for  sewer  in  Fairview, 
Denslow,  Annapolis  and  Dale  St. 

Minn.,  St  Pail — Plans  approved  for  sewer  in  Eaton  St. 
between  Chicago  and  Indiana  Ave.  Oscar  Clausson,  City 
Engr. 

Kan.,  Erie — (Official) — Bids  will  not  be  received  for  sewer 
extensions  and  connections  in  Main  and  Santa  Fe  St.  south 
to  city  limits.     B.  W.  Garvin,  Mayor.    Noted  Nov.  25. 

Neb.,  Grand  Island — Bids  will  be  received  in  about  four 
months  for  constructing  storm  sewers.  Estimated  cost,  $100,- 
000.    H.  E.  Clifford,  City  Clk.    Noted  Sept.  2  and  9. 

Neb.,  Pawnee  City — Citizens  defeated  $35,000  bonds  for 
sewer  system.    Noted  Dec.  2. 

Neb.,  Pierce — Election  will  be  held  Dec.  14  to  vote  on  $20,- 
000  bonds  for  sewer  system. 

S,  D.,  Herriek — City  will  install  sewer  system. 

Wyo.,  Cheyenne — Bids  will  be  received  by  J.  J.  Showalter, 
City  Clk.,  Dec.  13,  for  extending  sewers  in  19th  St.  from  Bent 
to  O'Neil  St. 

Mo.,  Aurora — Election  will  be  held  in  January  to  vote 
on  bonds  for  sewer  system. 

Mo.,  Stanberry — Citizens  voted  $4,000  bonds  for  sewerage 
system. 

Tex.,  Canadian — Citizens  will  vote  on  $20,000  bonds  for 
municipal  sewer  system.     Oswell  Hudson,  Mayor. 

Tex.,  Childress — City  plans  installation  of  sewer  system. 

Tex.,  Ft.  Sam  Houston — Bids  will  be  received  until  Dec  14 
for  sewage  system  and  sewage-disposal  plant. 

Tex.,  Houston — Bids  will  be  received  for  construction  of 
storm  sewers  on  Burnette  St.  from  Hardy  St.  to  White  Van 
Bayon  Outfall,  and  other  improvements  to  the  Carolina  St. 
storm  sewer,  storm  sewer  on  Paschall  St.,  from  North  Main 
St.  to  Cockran  St.,  and  for  storm  sewer  on  White  Oak  and 
Florence  St.    E.  E.  Sands,  City  Engr. 

Tex.,  San  Marcos — San  Marcos  Sewer  Co.  plans  sewage- 
disposal   plant.     Estimated  cost,  $5,000. 

Okla.,  Haileyville — Citizens  will  vote  on  $50,000  bonds  for 
sanitary  sewer  system. 

Ore.,  La  Grande — Contract  will  soon  be  awarded  for  sewer 
system.     Estimated  cost,  $16,000.     L.  D.  Howland,  City  Engr. 

Ore.,  Portland — Plans  being  considered  bv  city  for  sewer 
in  East  Davis  and  East  72d  St.,  Mt.  Tabor.  '  Estimated  cost, 
$8,758. 

Calif..  Pasadena — Election  will  soon  be  held  to  vote  on 
$485,246  bonds  for  sewer  system  and  sewage-disposal  plant 
to  be  used  by  the  cities  of  Pasadena,  South  Pasadena  and  Al- 
hambra.     Noted   Dec.  2. 

Ont.,  Bosaiinuet — (Thedford  post-office) — City  Council  plans 
construction  of  Hampton  drain  and  other  improvements  G 
Sutherland,  Thedford,  City  Clk. 

Ont,  Brantford — City  will  construct  sanitary  sewers  in 
Drummond  and  Read  St.,  and  Jvbillee  Ave.  T.  H.  Jones,  City 
Engr. 

Ont.,  Goderich — City  will  construct  sewer  in  Lighthouse  St 
Work  will  not  be  done  this  fall.    C.  L.  Knox,  City  Clk. 

Ont.,  Leamington — Council  authorized  construction  of  sew- 
ers in  Russell  and  Mill  St.,  and  Victoria  Ave. 

Ont.,  London — City  will  make  extensions  to  . storm-sewer 
system,  and  will  construct  sewers  in  Regent,  William,  Dun- 
das  and  Elizabeth  St.  Estimated  cost,  $50,000.  S.  Baker 
Clk. 

Ont.,  Romney — Plnns  being  considered  for  several  drains 
J.  W.   Kennedy,  Wheatley,   Ont.,  Clk. 

Out.,  Toronto — City  will  construct  sewers  in  Queen,  Leslie 
St.  and  Pape  Ave.     Estimated  cost,  $56,500. 

Ont.,  Woodstock — City  Council  plans  construction  of  storm 
sewers.    Estimated  cost.  $25,000. 

Man.,  The  Pas — Bids  will  be  received  Jan.  17,  for  the  pur- 
chase of  $130,000  bonds,  $80,000  for  sewer  construction  and 
water-works;  $50,000  for  construction  and  equipment  of  an 
electric-light  system.    H.  H.  Elliott,  Town  Clk. 
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Rids  In  and  Contracts  Awarded 

N.  Y.,  New  York — (Borough  of  the  Bronx) — Contract  for 
sewers  in  Starling'  Ave.  between  Olmstead  Ave.  and  Unionport 
Rd.,  Unionport  Rd.  between  Starling  and  McGraw  Ave.,  Mc- 
Graw  Ave.  between  Unionport  Rd.  and  Pugsley  Ave.,  award- 
ed to  ANITA  CONSTRUCTION  CO.,  2975  Marion  Ave.,  N.  Y. 
Noted  Nov.  4. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
tunnel  relief  sewer  in  West  46th  St.  awarded  to  BRAZER  & 
BURCHENAL,  80  Maiden  Lane,  New  York,  at  $250,013.  Noted 
Oct.  21  and  Nov.  11. 

Penn.,  Mt.  Carmel — Contract  for  sewage  pumping  station 
awarded  to  THOMAS  J.  RADLEY,  143  Liberty  St.,  New  York, 
N.  Y.    Estimated  cost,  $13,226. 

Tenii.,  Cleveland — Contract  for  sewer  system,  for  which 
$75,000  was  appropriated,  awarded  to  A.  C.  BROOKS  &  CO., 
Birmingham,  Ala.  . 

Tenn.,  Park — (Knoxville  P.  O.)  —  (Official) — Contract  for 
constructing  sewer  laterals  awarded  to  J.  A.  ASHLER,  Knox- 
ville.   Noted  Nov.  25. 

Ohio,  Cleveland  Heights — ("Warrensville  post  office) — Con- 
tract for  sewers  in  Cedar  Road  District  No.  3  awarded  to 
ROSS-COOK  ENGINEERING  CO.,  193  Crosby  St.,  Akron,  at 
$32,039.     Noted  Oct.  21. 

Ohio,  Columbus — Contract  for  Frames  Ave.  relief  sewer 
awarded  to  BOYD  &  COOK,  Dayton,  Ohio.  Estimated  cost, 
$43,780.    Noted  Nov.  11. 

Ohio,  Sandusky — J.  B.  Sheets  Co.,  Pittsburgh,  Penn.,  at 
$69,554  submitted  lowest  bid  for  intercepting  sewer  from 
Mills  to  Meigs  St.    J.  J.  Molter,  Dir.  of  Pub.  Serv. 

Ohio,  Toledo — -(Official) — Contract  for  main  sewer  No.  13 
awarded  to  BREYMANN  &  O'NEIL,  Nashby  Bldg.,  Toledo, 
Ohio.    Noted  Nov.  18. 

111.,  Aurora — F.  E.  KAMINSKI,  Watertown,  Wis.,  at  $11,910, 
awarded  contract  for  sewer  system  in  northeastern  section  of 
city.    M.  Tarble,  Engr.    Noted  Sept.  9. 

111.,  Melrose  Park — Contract  for  sewers  awarded  to  T.  H. 
IGLEHART,  718  Rookery  Bldg.,  Chicago.  Estimated  cost, 
$27,000. 

Iowa,  Dubuque — (Official) — Contract  for  constructing  8-in. 
tile  sanitary  sewer  in  St.  Ambrose  St.  from  manhole  at  inter- 
section of  Willow  and  St.  Ambrose  St.,  awarded  to  J.  A.  R. 
DANIELS,  112  Alpine  St.,  Dubuque.  J.  J.  Shea,  City  Clk.  Noted 
Dec.  2. 

Kan.,  Manhattan — Contract  for  sewers  in  three  districts 
awarded  to  W.  W.  COOK,  Junction  City,  Kan.  Estimated 
cost,  $14,287.    Noted  Oct.  14. 

Neb.,  Omaha — Contract  for  sewer  in  Larimore  Ave.  awarded 
to  E.  P.  DONAHUE,  503  Ware  Bldg-.  John  A.  Bruce,  City 
Engr. 

Tex.,  Houston — Contract  for  sewerage  work  awarded  as 
follows:  Storm  sewer  on  Hawthorne  St.  to  F.  D.  HORTON  & 
SON,  at  $18,000;  Smith  St.  sewer  to  HORTON  &  HORTON.  at 
$4,800;  storm  sewer  on  Bagbv  and  Laure  St.  to  HARDMAN  & 
NELSON,  at  $15,200.    Noted  Dec.  2. 

Tex.,  San  Benito — (Official) — Contract  for  sanitary,  sewage 
disposal  plant  awarded  to  S.  S.  DODDS,  San  Benito,  Tex. 
Estimated  cost,  $4,272.    Noted  Oct.  28. 

Idaho,  It. .liners  Ferry — HURD,  DECAMP  &  WOODS,  Spo- 
kane, Wash.,  at  $24,778,  awarded  contract  for  sewer  system. 
Noted  Sept.  9  and  Nov.  4. 

Wash.,  Seattle — Contract  for  sewers  in  Sixth  Ave.  N.  W., 
awarded  to  WASHINGTON  PAVING  CO.,  Seattle.  Estimated 
cost,  $78,694.    Noted  Nov.  4. 

Calif.,  Los  Angeles — Contract  for  sewer  in  Pico  St.  from 
Granshaw  Blvd.  to  Sixth  Ave.  awarded  to  S.  ZARUBICA,  at 
$7,577.    Noted  Dec.  2. 

Calif.,  Los  Angeles — P.  S.  Tomich,  at  $11,500,  submitted 
lowest  bid  for  sewer  in  Griffith  Ave. 

Calif.,  Stoekton — Contract  for  sewer  work  awarded  to  W. 
S.  GAUSE,  Piedmont,  at  $6,196. 

Calif.,  Stockton — Contract  for  sanitary  sewer  in  southwest- 
ern section  of  city  awarded  to  CHAMBERS  &  HEAFEY,  at 
$24,050. 

GARBAGE 

Proposed  AVork 

Maine,  Bar  Harbor — Bids  will  be  received  by  Board  of 
Health,  Odd  Fellows  Hall,  until  Dec.  15,  for  disposal  of  gar- 
bage for  periods  of  three  and  five  years. 

N.  J.,  Glen  Ridge — Election  will  be  held  Dec.  23  to  vote  on 
$15,000  bonds  for  garbage  disposal  plant  in  Carteret  St.  Noted 
Oct.  28. 

Ont.,  Welland — Plans  being-  considered  by  J.  G.  Stephenson 

for  garbage  disposal  plant.     Estimated  cost,  $20,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston  —  Contracts  for  removing  snow  and  ice 
awarded  by  E.  F.  Murphy,  Comr.  of  Pub.  Wks.,  as  follows: 
JOSEPH  M.  KILEY,  Roxbury,  at  44c.  per  cu.  yd.  for  District 
No.  1;  J.  P.  McCABE  CO.,  at  33c.  for  District  No.  2;  C.  J. 
JACOBS  CO.,  107  Terrace  St.,  Boston,  COLEMAN  BROS., 
Chelsea,  at  37c.  and  40c.  respectively  for  District  No.  4  and  5; 
JOSEPH  SPRISSLER,  at  37c,  for  District  No.  6;  JAMES  DRIS- 
COLL  &  SON  CO.,  at  35c,  for  District  No.  7. 

N.  J.,  Atlantic  City — Contract  for  collection  and  disposal 

of  garbage  for  a  period  of  five  vears  awarded  to  FARMERS 
PRODUCT  AND  SUPPLY  CO.,  Atlantic  City.    Noted  Oct.  7. 

Penn,,  York — (Official) — Contract  for  collection  and  dis- 
posal of  garbage  for  a  period  of  10  years  awarded  to  C.  C. 
FISCHER,  York,  at  $19,000.     Noted  Nov.  25. 

La.,  Hammond — Contract  awarded  to  SUTHERLIN  CON- 
STRUCTION CO.,  Kansas  City,  Mo.,  for  garbage  incinerator. 


STREETS  AND  ROADS 
Proposed  AVork 

N.  Y„  Kingston — City  plans  to  pave  Hosbrouck  Ave.  in 
1916.    G.  Wallace  Codwise,  City  Engr. 

N.  A'.,  New  A'ork — (Borough  of  Richmond) — (Official) — Bids 
will  be  received  until  noon,  Dec.  14,  by  Calvin  D.  Van  Name, 
Borough  Pres.,  Borough  Hall,  St.  George,  New  Brighton,  for 
constructing  concrete  sidewalks. 

N.  A'.,  AVampsville — Towns  in  Madison  County  plan  to  raise 
a  fund  of  $70,447  for  highway  construction  in  1916. 

N.  J.,  Irvington — Town  Commission  plans  to  pave  Howard 
St.  and  Ellis  Ave. 

N.  J.,  Newton — Bids  will  be  received  about  Jan.  1  by  Board 
of  Chosen  Freeholders  of  Sussex  County  for  improving  Rosse's 
Corner-Sussex  Rd.  Estimated  cost,  $85,000.  H.  Snook,  County 
Engr.    Noted  Oct.  21. 

Md.~  Cumberland — City  plans  to  pave  Cumberland  St.  from 
Franklin  to  Tilghman  St.  with  concrete  and  from  Alleganv  to 
Franklin  St.  with  brick.    J.  P.  Gaffney,  City  Engr. 

Md.,  Salisbury — Bids  will  be  received  until  Dec.  14  by  Com- 
missioners of  Wicomico  County  for  1.35  miles  of  State-Aid 
highway  upon  or  along  Brawington's  Branch  Zion  Rd.  H. 
M.  Clark,  Road  Engr. 

A'a.,  South  Boston — City  plans  an  expenditure  of  $25,000  for 
15,000  sq.yd.  of  pavement.  Anderson  &  Christie,  Charlotte, 
N.  C,  Consult.  Engr. 

AV.  A?a.,  New  Cumberland — Election  will  be  held  during  1916 
to  vote  on  $50,000  bonds  for  paving  Poe  Road  District  with 
brick.    E.  Grafton,  County  Engr. 

N.  C,  Marion — A  $5,000  bond  issue  for  constructing  roads 
contemplated  by  Commissioners  of  McDowell  County. 

Pla.,  Tallahassee — Election  will  be  held  Dec  28  to  vote  on 
$4,000  bonds  for  paving  College  Ave.  from  Adams  to  Copeland 
St.     A.  H.  Williams,  City  Clk. 

La.,  De  Ridder — Citizens  of  Calcasieu  County  plan  to  issue 
$700,000  bonds  for  road  construction. 

Tenn.,  Dover — Election  will  soon  be  held  to  vote  on  $200,000 
bonds  for  road  construction.    Noted  Oct.  21. 

Tenn.,  Knoxville — City  Commission  will  improve  State  St. 

Tenn.,  Knoxville — Bids  will  be  received  until  noon,  Dec.  15, 
by  Good  Roads  Commission  of  Knox  County  for  rebuilding 
Kingston  Rd.  from  corporate  limits  of  city  to  Eastern  Insane 
Asylum. 

Ohio,  Cincinnati — (Officiial) — Bids  will  be  received  by  A. 
Reinhardt,  Clk.,  Comrs.  of  Hamilton  County,  until  noon,  Dec. 
17,  for  widening  Boudinot  Ave.  near  Warsaw  and  Bridgetown 
Pike,   Green  Township. 

Ohio,  Cincinnati — City  will  expend  portion  of  $1,250,000 
bonds  recently  voted  for  extending  Bloody  Run  Parkway  to 
Eden  Park.    Philip  Fosdick,  City  Engr. 

Ohio,  Columbianna — City  plans  to  pave  West  Park,  about 
Vz  mile,  and  Union  Park,  about  %  mile.    C.  E.  Beard,  Engr. 

Ohio,  East  Liverpool — City  plans  to  pave  Harvey  and  Eliza- 
beth St.  with  concrete.    J.  C.  Kelley,  City  Engr. 

Ohio,  Marysville — Commissioners  of  Union  County  plans  to 
expend  $10,200  for  road  improvements. 

Ohio,  Painesville — City  plans  an  expenditure  of  $45,000 
in  1916  for  paving.    F.  N.  Downer,  City  Engr. 

Ohio,  Salem — Plans  being  prepared  for  about  7,000  sq.yd.  of 
brick  paving.    B.  M.  French,  City  Engr. 

Ohio,  Washington — Bids  will  be  received  until  Dec.  11  by 
Director  of  Public  Service  for  improving  a  number  of  city 
streets. 

Ind.,  Angola — (Official) — Bids  will  be  received  by  R.  Hirst, 
City  Clk.,  until  1:30  p.m.,  Dec  15,  for  improving  North  Wayne 
St.    (See  adv.) 

Ind.,  AA'inamac — Bids  will  be  received  by  W.  E.  Munchen- 
berg,  Audi-.,  Comrs.  of  Pulaski  County,  until  noon,  Jan.  4,  for 
gravel  road. 

Mich.,  Kalamazoo — Bids  will  be  received  until  10  a.m.,  Dec. 
14,  by  Road  Commissioners  of  Kalamazoo  County,  for  re- 
surfacing a  number  of  roads. 

Wis.,  Birchwood— (Official) — Citizens  defeated  $5,000  bonds 
for  street  improvements.    Noted  Nov.  4. 

Wis.,  Kenosha — Bids  will  soon  be  received  for  approxi- 
mately 8,000  sq.yd.  of  vitrified  brick  paving  on  Pomeroy  St. 
from  "Fremont  to  Newhall  St.  B.  C.  Brennan,  Supt.  of  Pub. 
Wks. 

Wis.,  Racine — City  plans  to  pave  Mound  Ave.  with  brick  in 
1916.     P.  H.  Connolly,  City  Engr. 

Iowa,  Mason  City — Contract  for  paving  estimated  to  cost 
$500,000  will  be  awarded  about  Jan.  15.  E.  P.  Wilson,  City 
Engr. 

Iowa,  Storm  Lake — Contract  for  60,000  sq.yd.  of  paving 
will  be  awarded  about  Feb.  1.    J.  E.  Ruland,  City  Clk. 

Minn.,  Pine  City — Bids  will  be  received  by  W.  H.  Hamilton, 
County  Audr.,  until  Dec.  10,  for  constructing  Elwell  Rd.  Esti- 
mated cost,  $50,000. 

Minn.,  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur.  Agent,  until  10:30  a.m.,  Dec.  13,  for  improving  Edgecomb 
Rd.  from  West  Seventh  St.  to  Lexington  Ave.  O.  Claussen, 
City  Engr. 

Minn.,  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Pur.  Agent,  until  10:30  a.m.,  Dec  13,  for  improving  Oxford  St. 
from  Rondo  to  Thomas  St.,  Edmond  St.  from  Lexington  Ave. 
to  Dunlap  St.  and  Oxford  St.  from  Iglehart  Ave.  to  Rondo  St. 
O.  Claussen,  City  Engr. 

Kan.,  Hiawatha — Citv  Commissioners  plan  an  expenditure 
of  $100,000  in  1916  for  paving  and  improving  water  system. 

Mont.,  Billings — Citizens  plan  to  hold  election  in  Janu- 
ary to  vote  on  $175,000  bonds  for  improving  highways  in 
Yellowstone  County. 

Mo.,  Kansas  City — Board  of  Public  Works  plans  to  pave 
Broadway  from  14th  St.  to  Southwest  Blvd. 

Mo.,  Stotts  City — Citizens  of  Stotts  City  Road  District  voted 
$13,500  bonds  for  rock  surfacing  about  nine  miles  of  roads. 
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Ark.,  Little  Rock — City  Council  plans  to  pave  Center  St. 
from  Markham  to  Seventh  St.    H.  Levinson,  City  Engr. 

Ark.,  Stuttgart — An  expenditure  of  $30,000  contemplated 
by  city  for  paving-.    F.  W.  Towl,  Engr. 

Tex,  Loekhart — Commissioners  of  Caldwell  County  plan 
to  hold  election  to  vote  on  $50,000  bonds  for  highway  con- 
struction. 

Tex.,  Luling — Election  will  soon  be  held  to  vote  on  $50,000 
bonds  for  hard  surfacing  roads. 

Tex.,  Marlin — A  bond  issue  for  $200,000  for  constructing 
roads  contemplated  by  Commissioners  of  Falls  County. 

Okla.,  Bristow — Citizens  defeated  $25,000  bonds  for  roads. 
Noted  Nov.  11. 

Okla.,  Norman — Election  will  be  held  Dec.  15  in  Norman 
Township  to  vote  on  $25,000  bonds  for  road  construction  and 
$5,000  bonds  in  Case  Township. 

Idaho,  Lewiston — Commissioners  of  Nez  Perce  County  plan 
to  construct  John  Kennedy  Rd.  on  Upper  Tom  Muriel  Creek. 
Estimated  cost,  $20,000.    C.  J.  Vassar,  County  Surveyor. 

Idaho,  Preston — County  Commissioners  contemplate  $150,000 
bond  issue  for  road  construction. 

AVash.,  Ellenburg — Report  submitted  to  Commissioners  of 
Kittitas  County  by  County  Engineer,  estimating  cost  of 
highway  between  Ellenburg  and  Wenatchee  at  about  $200,- 
000. 

Wash.,  Prosser — Bids  will  be  received  by  State  Highway 
Board,  Olympia,  until  Dec.  20,  for  improving  HVi  miles  of 
highway  between  Kiona  and  Richland,  Benton  County.  T. 
J.  Wright,  Prosser,  County  Engr. 

Wash.,  Seattle — Bids  will  be  received  until  10  a.m.,  Dec.  21, 
by  B.  Phelps,  Clk.,  Comrs.  of  King  County,  for  Permanent 
Highway  No.  13. 

Ore.,  Albany — City  Council  plans  an  expenditure  of  $9,149 
for  hard-surfacing  Washington  St. 

Ore.,  Portland — Advisory  Budget  Committee  of  Multnomah 
County  has  recommended  that  $431,000  be  appropriated  for 
road  construction  for  1916. 

Ore.,  Warrenton — Citizens  of  Warrenton  Road  District  plan 
an  expenditure  of  $25,000  for  road  improvements. 

Calif.,  Modesto — Supervisors  of  Stanislaus  County  contem- 
plate $1,500,000  bond  issue  for  constructing  roads. 

Calif.,  Sacramento — (Official) — Bids  will  be  received  until 
2  p.m.,  Dec.  27,  by  the  State  Highway  Commission,  515  Forum 
Bldg.,  for  roads  in  various  counties. 

Calif.,  Sawtelle — Bids  will  be  received  until  5  p.m.,  Dec.  20, 
by  City  Clerk,  for  improving  Wabash  Ave.  between  Iowa  Ave. 
and  Santa  Monica  Blvd. 

Ont.,  Chatham — City  Council  plans  to  pave  Lansdowne  Ave. 
during  1916  with  reinforced-concrete.    F.  P.  Adams,  Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Sheffield  and  Great  Barrington)  —  (Official) 
— Contract  for  section  of  state  highway  in  Sheffield  and  Great 
Barrington  awarded  to  JOHN  DE  MICHAEL  &  BROS.,  Tor- 
rington,  Conn.,  at  $28,382.    Noted  Nov.  4  and  18. 

N.  Y„  New  York — (Borough  of  Manhattan) — (Official)  — 
Bids  were  received  Dec.  6  for  regulating  and  repaving  151st 
St.  from  west  side  of  Seventh  Ave.  to  east  side  of  McCombs  PI. 
as  follows:  Uvalde  Asphalt  Paving  Co.,  $4,329;  Asphalt  Con- 
struction Co.,  $4,801;  Barber  Asphalt  Paving  Co.,  $5,308. 
Noted  Dec.  9. 

N.  Y.,  New  York — (Borough  of  Queens) — Contract  for 
improving  Rockaway  Blvd.  awarded  to  H.  J.  MULLEN  CON- 
TRACTING CO.,  Flushing,  at  $56,000.  Noted  Sept.  23  and 
Oct.  7. 

N.  J.,  Jersey  City — Contract  for  improving  Old  Bergen  Rd. 
from  Blvd.  to  Merritt  Ave.  awarded  to  W.  T.  S.  CRITCH- 
FIELD  CO.,  Hoboken. 

N.  J„  Mt.  Holly— MANWARING  &  CUMMINGS,  1326  Chest- 
nut St.,  Philadelphia,  Penn.,  at  $5,710,  awarded  contract  for 
paving  Vinceton  and  Buddton  Rd.,  and  at  $4,579,  for  Vince- 
town  and  Eayerstown  Rd. 

Penn.,  Philadelphia — Contracts  were  awarded  for  paving  as 
follows:  80th  St.  to  HARRY  MAGEE,  at  $4,9S2;  Hartford  Ave, 
to  JAMES  A.  MULLIN,  at  $27,762;  54th  St.  to  BARBER  AS- 
PHALT PAVING  CO.,  Woolworth  Bldg.,  New  York,  at  $9,984; 
East  wick  St.  to  J.  JOSEPH  McHUGH,  at  $5,914;  Second  St. 
to  the  BARBER  ASPHALT  PAVING  CO.,  Woolworth  Bldg, 
New  York,  at  $5,358;  Harvey  St.  to  D.  J.  LYNCH,  at  $8,616. 

Penn.,  Pittsburgh — (Official)- — Contract  for  improving  Cliff 
Mines  and  Beaver  Grade  Connecting  Rd.,  Sec.  No.  1,  awarded 
to  SAMUEL  GAMBLE  CO.,  Carnegie,  at  $7,493.    Noted  Nov.  18. 

Md.,  Baltimore — D.  M.  Andrews  Co.,  Equitable  Bldg.,  at 
$6,520,  submitted  lowest  bid  for  paving  on  Annapolis  Blvd. 
between  Severn  River  and  College  Creek  bridges.  Noted 
Nov.  18. 

Md.,  Leonardtown — Contract  for  -1.18  miles  of  State-Aid 
highway  on  Washington  and  Fenwick  St.  awarded  to  AUSTIN 
&  IRELAND,  Baltimore. 

N.  C,  Winston-Salem — An  expenditure  of  $17,000  planned 
by  Forsyth  County  Highway  Commission  for  concrete  pave- 
ment on  Main  St.  Work  will  be  done  by  convict  labor.  D.  W. 
Harmon,  Highway  Engr. 

S.  C,  Greenville — Contract  for  60,000  sq.yd.  of  street  paving, 
10,000  sq.yd.  of  concrete  gutters  and  12,000  lin.ft.  of  granite 
curb  awarded  to  CASE  &  COTHRAN,  1507  Candler  Bldg., 
Atlanta,  Ga.  About  $175,000  available  for  this  work.  Noted 
Nov.  4  and  Dec.  2. 

Ga.,  Atlanta — Commissioners  of  Fulton  County  plan  to 
build  10  miles  of  road  by  convict  labor.  W.  T.  Wilson,  County 
Highway  Engr. 

Fla.,  Clearwater — Contract  for  improving  Ft.  Harrison  Ave. 
from  Eldridge  St.  to  corporate  limits  awarded  to  PINELLAS 
CONSTRUCTION  CO.,  Augusta,  Ga.,  at  $22,806. 

Fla.,  Fellsmere — Contract  for  5%  miles  of  concrete  side- 
walks awarded  to  E.  HAWK.  Citizens  recently  voted  $50,000 
bonds  for  paving  and  sidewalks.  C.  W.  Tolmage,  Ch.  Engr. 
Noted   Oct.  14. 


Fla,  Ft.  Pierce— Contract  for  surfacing  4%  miles  of  Dixie 
£Uf,TTV^T  a'°ng  Indian  River  awarded  to  GOOD  ROADS  CON- 
STRUCTION CO.,  Memphis,  Tenn. 

Tenn.,  Chattanooga — Contract  for  asphalting  McCallie  Ave. 
awarded  to  NELL  CONSTRUCTION  CO. 

Tenn.,  Dunlnp — Contract  for  28  miles  of  macadam  road  in 
A^Dac^JNl5TRUC1TIONWCO^eC^    t0    CHICKAMAUGA  QUARRY 

Ohio,  Shaker  Heights — (Cleveland  post  office) — Bids  were 
received  for  grading  and  flagging  South  Woodland  Rd.,  Shaker 
*ei«&Vts  ^  llla&e'  from  Walsh  Construction  Co.,  Citizens  Bldg., 
at  $25,322,  and  J.  W.  Chapman,  1653  Ridgefield  Rd.,  at  $25,176. 

Ohio,    Toledo — BREYMANN     &     O'NEILL,     Nasby  Bldg 
awarded   contract    for   grading,   draining   and  macadamizing 
with  water  bound  macadam  Otter  Creek  Rd.,  Oregon  Township. 
Noted  Nov.  18. 

Ind.,  New  Albany — Contract  for  road  in  New  Albany  Town- 
ship awarded  to  W.  F.  WOODRUFF,  Louisville,  Ky„  at  $12,462. 
Noted  Nov.  11. 

111.,  Berwyn — Contract  for  21,349  lin.ft.  of  sidewalks  award- 
ed to  FREDERICK  ASP,  Maywood,  at  $12,169. 

111.,  Ottawa — Contract  for  hard  surfacing  four  miles  of 
?t7Y? s  through  Illinois  State  Park  awarded  to  W.  J.  BREN- 
NAN,  La  Salle,  at  $14,990. 

Kan.,  Lawrence — Contract  for  15,000  sq.vd.  of  brick  paving 
awarded  to  A.  R.  YOUNG.    E.  H.  Dunmier,  City  Engr. 

Kan.,  Pittsburg — Contract  for  repaving  Broadway  awarded 
to  WILLIAMS  CONSTRUCTION  CO.,  Joplin,  Mo.,  at  $35,176. 
L.  E.  Curfman,  City  Engr.    Noted  Oct.  14  and  Nov.  18. 

Mo.,  Kansas  City — Contract  for  grading  Mever  Blvd.  from 
Paseo  to  Wornall  Rd.  awarded  to  W.  C.  MULLINS,  24th  and 
Wyandotte  St.,  at  $25,000. 

Mo.,  Springfield — Contract  for  paving  Bonvile  St.  from  Di- 
vision to  Pine  St.  and  two  feet  on  each  side  of  tracks  of 
Springfield  Traction  Co.  awarded  to  PLUMMER-ADAMS  CO., 
at  $13,500. 

Tex.,  Austin — Contract  for  paving  about  50,000  yd.  of 
streets  awarded  to  TEXAS  BITULITHIC  CO.,  at  about  $100,000. 
M.  C.  Wellborn,  City  Engr. 

Tex.,  Dallas — Contract  for  paving  Bryan  Parkway  awarded 
to  VIBROLITHIC  CO.,  at  $7,550.  J.  M.  Preston,  City  Engr. 
Noted  Oct.  28. 

Wash.,  Walla  Walla — (Official) — Contract  for  two  miles  of 
highway  near  Whitman's  Station  awarded  to  L.  LANNING, 
Boyer  Ave.  and  Blue  St.,  Walla  Walla,  at  $4,900.  G.  C.  Cook- 
erly,  City  Engr.    Noted  Nov.  18. 

Ore.,  Pendleton — (Official) — Contract  for  improving  River- 
side Drive  from  Main  to  Railey  St.  awarded  to  WARREN  CON- 
STRUCTION CO.,  Portland,  at  $4,780.    Noted  Nov.  4  and  18. 

Calif.,  Antioch — Bids  were  received  by  City  Trustees  for 
paving  a  number  of  streets  as  follows:  Raisch  Improvement 
Co.,  San  Francisco,  $15,489;  McGillivray  Construction  Co.,  Sac- 
remento,  $15,891;  City  Improvement  Co.,  San  Francisco,  $21,850. 

Calif.,  Glendale — Contract  for  improving  portions  of  Grand 
Blvd.,  Doran  and  First  St.  awarded  to  GEORGE  H.  OSWALD, 
Los  Angeles,  at  $25,988. 

Calif.,  Huntington  Beach — Contract  for  paving  Main  and 
other  streets  awarded  to  GEORGE  H.  OSWALD,  Los  Angeles, 
at  about  $81,481. 

Calif.,  Los  Angeles — Contract  for  improving  Westmore- 
land Ave.  awarded  to  WATTSON  &  SPICER,  at  $11,596. 

Calif.,  Pasadena — Contract  for  improving  Prospect  Blvd. 
awarded  to  ANDREW  HOLLOW  AY,  at  $5,038. 

Calif.,  Sacremento — Contract  for  road  work  in  Mariposa 
County,  Div.  6,  Route  18,  Sec.  A,  awarded  to  GEORGE  R. 
DALEY,  San  Diego,  at  $42,748;  and  for  Div.  Ill,  Route  3,  Sec. 
B,  Placer  County,  to  A.  W.  GORRILL,  San  Francisco,  at  $47,- 
339.    Noted  Oct.  7  and  Nov.  4. 

Calif.,  San  Francisco — Contract  for  paving  section  of  East 
St.  awarded  to  K.  ERHART,  at  $11,294. 

INDUSTRIAL  WORKS 

Proposed  Work 

Conn.,  New  Haven  —  Plans  prepared  by  Frank  Elwood 
Brown.  Arch.,  for  three-story,  50xl3o-ft.  plant  for  New  Haven 
Dairy  Co.,  159  Hazel  St.    Noted  Nov.  25. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
prepared  for  six-storv  factory  for  Bush  Terminal  Co.  foot 
43d  St.,  Brooklyn.     Estimated  cost,  $10,000. 

N.  Y„  New  York — (Borough  of  Brooklyn) — Bids  will  soon 
be  received  for  two-story,  50x75-ft.  garage  for  Albert  H.  Mar- 
quis, 4311  Brandon  Ave.    Estimated  cost,  $10,000. 

N.  Y.,  New  York — (Borough  of  Queens) — Plans  being  pre- 
prepared  for  two-story,  50xl00-ft.  and  one-storv,  50x75-ft.  fac- 
tory for  H.  W.  Beyer  &  Co.,  507  West  50th  St.,  New  York. 
National  Fireproofing  Co.,  949  Broadway,  New  York,  Arch. 

New  York,  N.  Y.- — (Borough  of  Queens)  —  (Official) — Con- 
tract will  soon  be  awarded  for  six-story,  117x217-ft.  rein- 
forced-concrete  factory  for  Gustav  Sandblom,  Inc.,  30  East 
42  St.,  New  York,  N.  Y.  (Borough  of  Manhattan),  at  Skillman, 
Moore  and  Foster  Ave.    Estimated  cost,  $100,000. 

N.  Y.,  Woodbury — Plans  being  prepared  for  two-storv.  lOOx 
100-ft.  garage  for  Otto  H.  Kahn,  52  William  St.,  New  York, 
N.  Y. 

N.  J.,  Belleville — Press  reports  state  that  Pathe  Freres 
Phonograph  Co.  plans  a  four-story  addition  to  its  plant 
on  Cortland  St. 

Penn.,  Bellefonte — Plans  prepared  for  two-storv  bakery  for 
J.  Ceaders.  Estimated  cost,  $20,000.  C.  D.  Cooley  Co.,  Century 
Bldg.,  Pittsburgh,  Arch. 

Penn.,  Chester — Plans  being  prepared  by  Wadleigh  &  Os- 
bourn,  Real  Estate  Trust  Bldg.,  for  superstructure  of  plant  on 
Delaware  River  for  Stewart  Distilling  Co.,  Philadelphia.  Esti- 
mated cost,  $500,000.    Noted  Sept.  30. 
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Penn.,  Philadelphia — Plans  being  prepared  for  a  three-  or 
four-story  mill  and  power  house  at  Reed,  Dickinson,  25th  and 
26th  St.  for  S.  B.  &  B.  W.  Fleisher,  Eighth  and  Chestnut  St. 
William  Steele  &  Sons  Co.,  1600  Arch  St.,  Engr. 

Penn.,  Reading — Plans  being  prepared  by  F.  A.  Muhlenberg, 
Arch.,  for  100x220-ft.  factory  on  South  Eighth  St.  for  Pennsyl- 
vania Optical  Co. 

Penn.,  Seranton — Ford  Motor  Co.  contemplates  building 
three-story,  60xl00-ft.  service  building.    Estimated  cost,  $12,000. 

Did.,  Baltimore — C.  W.  Christian,  401  East  25th  St.,  plans  to 
establish  factory. 

i>Id.,  Baltimore — Plans  prepared  for  one-story,  150xl50-ft. 
garage  at  Maryland  Ave.  and  27th  St.  for  T.  W.  Cooke. 

Va„  Martinsville — American  Furniture  Co.  will  build  an  ad- 
dition to  plant.     Estimated  cost,  $25,000. 

Vn.,  Petersburg — Contract  will  be  awarded  about  Dec.  10 
for  two-story,  40xl20-ft.  laundry  for  "White  Cross  Laundry 
Corporation.     Estimated  cost,  $18,000. 

A'a.,  Port  Norfolk — (Portsmouth  post  office) — Bids  will  be 
received  about  Jan.  5  for  100x240-ft.  addition  to  plant  at  Port 
Norfolk,  of  South  Hill  Manufacturing  Co.,  South  Hill. 

Va„  Winehester — C.  L.  Robinson  Ice  and  Cold-Storage  Cor- 
poration will  build  150xl50-ft.  plant.    C.  L.  Robinson,  Pres. 

N.  C,  Asheville — Asheville  Milling  Co.  will  rebuild  plant  re- 
cently destroyed  by  Are. 

Ga.,  Atlanta — It  is  reported  that  Chevrolet  Motor  Co.,  Flint, 
Mich.,  contemplates  building  assembling  plant  at  Atlanta. 

Ga.,  Augusta — Gorgan  &  O'Dowd  contemplates  building 
190x250-ft.  warehouse  on  Ninth  St. 

Ga.,  Savannah — Georgia  Land  and  Cattle  Co.  will  establish 
a  stockyard,  abattoir,  etc. 

Fla.,  Jaeksonville — Plans  prepared  for  two-story,  56xl25-ft. 
ice  cream  plant  for  Puritv  Ice  Cream  Corporation.  Estimated 
cost,  $40,000.  C.  D.  Coo'ley  Co.,  Century  Bldg.,  Pittsburgh, 
Penn.,  Arch. 

Ala.,  Anniston — Polar  Ice  and  Coal  Co.,  will  build  one- 
story,  40x50-ft.  addition  to  plant.    Estimated  cost,  $10,000. 

Ala.,  Georgiana — McGowin-Bennett  Milling  Co.  will  es- 
tablish an  ice  plant.     Estimated  cost,  $10,000. 

Ala.,  Mobile — Joseph  F.  Durham  secured  grain  elevator  of 
Mobile  &  Ohio  R.R.  and  will  organize  a  company  for  the  pur- 
pose of  improving  the  elevator.    Estimated  cost,  $40,000. 

La.,  New  Orleans — (Official) — Bids  will  be  received  by  Ern- 
est M  Loeb,  Pres.,  Bd.  of  Comrs.  of  Port  of  New  Orlens,  Suite 
200,  New  Orleans  Court  Bldg.,  until  8  p.m.,  Dec.  20,  for  rein- 
forced-concrete  elevator  on  east  bank  of  Mississippi  River. 
(See  adv.) 

Tenn.,  Chattanooga — Plans  prepared  for  garage  and  sales 
building  for  Hamilton  Motor  Car  Co. 

Ky„  Carlisle — Carlisle  Electric  and  Power  Co.  will  con- 
struct and  equip  an  ice  plant. 

Ky.,  Cynthiaua — Burley  Tobacco  Co.,  Lexington,  will  build 
sales  warehouse  at  Cynthiana. 

Ky.,  Louisville — Plans  prepared  for  two-story  brick  pack- 
ing plant  for  C.  F.  Vissman  &  Co.    Estimated  cost,  $10,000. 

Ohio,  Akron — Mason  Tire  &  Rubber  Co.,  Kent,  plans  a  fac- 
tory in  Akron.  Estimated  cost  of  building  and  equipment, 
$60,000. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  six-story, 
65xl02-ft.  garage  and  salesroom  for  Graydon  Estate.  Inti- 
mated cost,  $100,000.  Elzner  &  Anderson,  135  Ingalls  Bldg., 
Cincinnati,  Arch. 

Ohio,  Cleveland — Plans  being  prepared  for  two  four-story, 
160x350-ft.  and  143x512-ft.  factories  for  Properties  Co.  O.  M. 
Stafford,  Pres. 

Ohio,  Cleveland — City  plans  automobile  repair  shop.  Es- 
timated cost,  $15,000.     Robert  Hoffman,  City  Engr. 

Ohio,  Cleveland — Weideman  Co.  will  build  warehouse  and 
garage  at  924  Mandrake  Ave.  Estimated  costs,  $70,000  and 
$12,000,  respectively.    W.  S.  Lougee,  Marshall  Bldg.,  Arch. 

Ohio,  Columbus — Plans  being  prepared  by  H.  C.  Hol- 
brook,  Arch.,  for  one-story,  40xl30-ft.  addition  with  two  wings 
30x40-ft.  and  15x60-ft.  to  plant  of  Union  Oil  Cloth  Co.,  Spruce 
St. 

Ohio,  East  Liverpool — Columbia  Steel  Co.,  recently  incor- 
porated by  East  Liverpool  and  Pittsburgh  capitalists,  pur- 
chased site  near  Ohio-Pennsylvania  line  and  Ohio  River 
on  which  the  company  plans  to  build  plant.  Estimated  cost, 
$600,000. 

Ohio,  Hamilton — A  plant  for  extracting  light  oils  from  tar 
and  ammonia  will  be  constructed  by  the  Hamilton  Otto  Coke 
Co.    Estimated  cost,  $80,000. 

Ohio,  Lima — Plans  prepared  for  roundhouse  for  Lake  Erie 
&  Western  R.R.  Estimated  cost,  $50,000.  J.  K.  Connor,  In- 
dianapolis, Ind.,  Ch.  Engr. 

Ohio,  Painesville — Preliminary  plans  being  prepared  for 
two-story  ice  plant  for  E.  W.  Moore.  F.  N.  Downer,  Paines- 
ville, Arch. 

Ohio,  Robertsville — Canton  Clay  Products  Co.,  recently  in- 
corporated with  $75,000  capital  stock,  will  build  brick  plant 
about  Yz  mile  east  of  Robertsville.    C.  A.  Bourgouis,  interested. 

Ohio,  Sebring — Sebring  Rubber  Co.  contemplates  building 
two-story,  60xl90-ft.,  factory.     Estimated  cost,  $20,000. 

Ohio,  Springfield — Robbins  &  Myers  Co.  will  build  four- 
story,  300x300-ft.  addition  to  plant.  Estimated  cost,  $150,000. 
C.  F.  McGilvray,  Pres. 

Ind.,  Indianapolis — Preliminary  plans  being  prepared  by  J. 
Edwin  Kopf,  Arch.,  for  three-story  garage  for  Cadillac  Auto- 
moble  Co.    C.  F..  Eckler,  500  Capital  Ave.,  Indianapolis,  Mgr. 

Ind.,  Muneie — Plans  prepared  for  two  new  factory  build- 
ings for  T.  W.  Warner  Manufacturing  Co.  Estimated  cost, 
$100,000. 

Ind.,  Shelbyville — A.  Hirschburg,  Shelbyville,  will  build 
two-story,  32xl50-ft.  garage. 


Mich.,  DetroM — J.  H.  Schmidt  will  build  50xl50-ft.  garage 
on  Third  St.,  to  be  occupied  by  the  La  Bell  Motor  Co 
Estimated  cost,  $20,000. 

Mich.,  Grand  Haven — Plans  being  prepared  for  one-  and 
two-story,  70xl40-ft.  factory  for  Challenge  Refrigerating  Co. 

Mich.,  Lansing — Plans  being  prepared  for  three-story 
warehouse  for  National  Grocery  Co.,  123  North  East  St.  E.  A. 
Bowd,  127  West  Allegan  Ave.,  Lansing,  Arch. 

111.,  Chicago — Joseph  Dvorak  will  build  one-story  garage  at 
3854-62  Ogden  Ave.    Estimated  cost,  $13,500. 

111.,  Freeport — Plans  prepared  for  enlarging  roundhouse 
and  building  addition  to  tool  house  of  Illinois  Central  R  R 
Estimated  cost,  $30,000.    A.  S.  Baldwin,  Chicago,  Ch.  Engr. 

111.,  Joliet — Bates  Machine  Co.  plans  expenditure  of  $100,- 
000  for  enlarging  and  improving  its  plant  at  Henderson 
Ave.  and  Jackson  St. 

Wis.,  Milwaukee — Bids  will  soon  be  received  by  R.  E. 
Oberst,  Arch.,  for  three-story  molasses  feed  plant  for  Mil- 
waukee Grain  &  Feed  Co.,  512  Commerce  St.  Estimated 
cost,  $25,000. 

Wis.,  Sauk  City — Farmers  Packing  Co.  contemplates  build- 
ing packing  plant.  Estimated  cost,  $100,000.  M.  P.  Schneider, 
401  West  Doty  St.,  Madison,  Wis.,  Arch. 

Iowa,  Des  Moines — Plans  being  prepared  by  F  W.  Clarks, 
6S3  Brandels  Bldg.,  Omaha,  Neb.,  for  three-story,  45xl60-ft. 
warehouse  for  Farmers  Cooperative  Produce  Co. 

Minn.,  Mankato — Mankato  Bread  Co.  contemplates  building 
three-story,  38xl20-ft.  factory. 

Minn.,  Minneapolis — Pence  Auto  Co.  will  build  eight-storv, 
132x308-ft.  warehouse.  Chapman  &  Magnev,  Essex  Bldg., 
Minneapolis,  Arch. 

Minn.,  St.  Paul — Plans  being  prepared  for  three-story,  lOOx 
150-ft.  plant  for  Brown,  Blodgett  &  Sperry  Co.  Estimated 
cost,  $50,000.  C.  H.  Johnston,  715  Capital  Bank  Bldg.,  St.  Paul. 
Arch. 

Mo.,  Kansas  City — It  is  reported  that  Chevrolet  Motor  Co., 
Flint,  Mich.,  contemplates  building  assembling  plant  at  Kan- 
sas City.    Estimated  cost,  $750,000. 

Mo.,  Kansas  City — Willys-Overland  Co.,  Toledo,  Ohio,  has 
purchased  a  site  at  Kansas  City  and  will  build  six-story  plant. 

Mo.,  St.  Louis — Lowell  Bleachery,  Lowell,  Mass.,  will  build 
branch  factory  at  St.  Louis.    Estimated  cost,  $200,000. 

Ark.,  Jonesboro — Plans  prepared  for  two-story,  23xll0-ft. 
cold  storage  plant  for  Jonesboro  Ice  Co. 

Tex.,  Dallas — Reported  that  Studebaker  Corporation,  De- 
troit, Mich.,  will  build  branch  distributing  plant  at  Dallas. 

Tex.,  Dallas — T.  B.  Burnett  &  Co.  will  build  mattress  fac- 
tory at  Dallas.    Estimated  cost,  $300,000 

Tex.,  El  Paso — Proposition  submitted  to  El  Paso  Chamber 
of  Commerce  by  J.  T.  Ward,  Denver,  Colo.,  for  establishing 
factory  at  El  Paso  for  manufacture  of  automobile  tires. 

Tex.,  Houston — National  Oil  and  Gas  Co.  will  build  oil  re- 
finery.   Estimated  cost,  $200,000. 

Tex.,  Houston — Plans  prepared  by  Finger  &  Bailey,  Arch., 
Houston,  for  four-story,  130xl40-ft.  reinforced-concrete  ware- 
house for  Magnolia  Paper  Co.  Estimated  cost,  $100,000.  Noted 
Nov.  18. 

Tex.,  Orange — Plans  prepared  for  rebuilding  plant  of 
Lutcher  &  Moore  Lumber  Co.  which  was  destroyed  by  fire  with 
a  loss  of  $150,000.    Noted  Aug.  19. 

Okla.,  McAlester — A.  C.  Murray,  Clarksville,  Tenn.,  organ- 
ized a  company  with  capital  of  $50,000,  and  will  build  an  ice 
plant. 

Okla.,  Sand  Springs — Sand  Springs  Home  will  build  two- 
story,  50xll0-ft.  factory.    E.  A.  Page,  Secy. 

Okla..  Tulsa — Nichols  Transfer  and  Storage  Co.  will  erect 
three-story,  40xl40-ft.  reinforced-concrete  building. 

Wash.,  Tacoma — E.  I.  Du  Pont  de  Nemours  Powder  Co. 
plans  to  build  four  new  buildings  south  of  Tacoma.  Estimated 
cost,  $40,000.    I.  J.  Cox,  Supt. 

Ore.,  Portland — Plans  being  prepared  for  two-story,  SOx 
17  5 -ft.  planing  mill  for  Frank  Schmidt  &  Co.    Estimated  cost, 

$10,000. 

Ont.,  Sandwich — United  States  Steel  Corporation,  71  Broad- 
way, New  York,  N.  Y.,  will  establish  plant  at  Sandwich. 

Bids  In  and  Contracts  Awarded 

Mass.,  Beverly  Farms — Contract  for  garage  for  J.  A.  L. 
Blake  awarded  to  HOLT-FAIRCHILD  CO.,  1001  Old  South 
Bldg.,  Boston.    Estimated  cost,  $10,000. 

Mass,  Reauville — Stafford  Co.,  Hyde  Park,  awarded  con- 
tract for  foundry  to  J.  J.  PRINDIVILLE  CO.,  South  Framing- 
ham.     Estimated  cost,  $40,000. 

Conn.,  Goshen — Contract  awarded  to  W.  A.  SMITH  &  SON, 
188  Cannon  St.,  Bridgeport,  for  two-story  garage  for  W.  B. 
Lashen,  647  Clinton  Ave.,  Bridgeport.    Estimated  cost,  $15,000. 

N.  Y.,  Buffalo — Contract  awarded  to  JOHN  A.  ZOLL,  398 
Bird  Ave.,  Buffalo,  for  four-story,  55x71-ft.  warehouse  and  ele- 
vator for  Eldad  Milling  Co.     Estimated  cost,  $30,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Contract  for 
three-storv,  100x225-ft.  printing  building  for  Consolidated  Gas 
Co.,  4  Irving  PI.,  awarded  to  ROBERT  J.  ALGIE,  141  West 
41st  St.     Estimated  cost,  $65,000. 

N.  J.,  Jersey  City — Contract  for  three-story,  70x200-ft.  fac- 
tory building  'for  bavis-Bournonville  Co.  awarded  to  JOHN 
N.  GILL  &  CO.,  1215  Filbert  St.     Estimated  cost,  $70,000. 

N.  J.,  Newark — Interstate  Creamery  Co.  awarded  contract 
to  M.  MILLER,  11  Highland  Ave.,  Newark,  for  two-story,  85x 
110-ft.  plant.    Estimated  cost,  $16,000. 

N.  J.,  Passaic — Contract  awarded  to  J.  J.  O'LERAY,  500 
Bloomfield  Ave.,  Passaic,  for  flour  mill  for  New  Jersey  Flour 
Co.    Estimated  cost,  $11,000. 

Penn..  Allentown— Solomon  Lipschutz  awarded  contract  for 
three-story,  52x60-ft.  cigar  factory  to  W.  A.  STEIN  &  CO., 
North  Fulton  St..  Allentown.     Estimated  cost,  $12,000. 
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Penn.,  Bryn  Manr — Contract  awarded  to  GRAY  BROS., 
Rosemont,  for  garage  for  E.  L.  Blabon.  Estimated  cost,  $75,- 
000. 

Penn.,  Coaxesville — UNITED  ENGINEERING  AND  FOUN- 
DRY CO.,  Youngstown,  Ohio,  awarded  contract  for  plate  roll- 
ing mill  for  Lukens  Iron  and  Steel  Co. 

Penn.,  Monessen — Contract  for  two  open-hearth  furnaces 
for  Pittsburgh  Steel  Co.,  Pittsburgh,  awarded  to  LOCKMAN 
BROS.,  Pittsburgh.     Estimated  cost,  $500,000. 

Penn.,  Philadelphia — Contract  for  four-story,  89x98-ft. 
\>rick  and  reinforced-concrete  shop  at  18th  and  Buttonwood 
St.  for  Baldwin  Locomotive  Works  awarded  to  IRWIN  & 
LEIGHTON,  126  North  12th  St.,  Philadelphia.    Noted  Dec.  2. 

Penn,,  Philadelphia — Contract  for  garage  at  Kinsey  and 
Paul  St.  for  E.  S.  Gilmour,  4712  Penn  St.,  awarded  to  JOHN 
McSHAIN,  1610  North  St.,  Philadelphia. 

Penn.,  Philadelphia — Contract  for  two  warehouses  at  19th 
and  Glenwood  Ave.  for  Hale  &  Kilburn  Co.  awarded  to  H.  E. 
BATON,  12th  and  Sansom  St.,  Philadelphia.  Estimated  cost, 
$23,000. 

Del.,  Wilmington — Contract  for  garage  for  Tourist  Garage 
Co.  awarded  to  WILLIAM  SCHOOLMASTER,  Wilmington.  .Es- 
timated cost,  $10,000. 

Md.,  Baltimore — Hess  Steel  Co.  awarded  contract  for  fac- 
tory to  DIETRICH  BROS.,  Baltimore.    Estimated  cost,  $30,000. 

Ga.-  Athens — Georgia  R.R.  awarded  contract  to  HINTON  & 
STEWART,  Athens,  for  warehouse  at  Foundry  and  Board  St. 
Estimated  cost,  $16,000.    Noted  Nov.  18. 

Ga„  Columbus — Bibb  Manufacturing  Co.  awarded  contract 
to  T.  C.  THOMPSON  CO.,  Greenville,  S.  C,  for  addition  to 
plant  at  23d  and  River  St.  Estimated  cost,  $200,000.  Noted 
Nov.  18. 

Ga.,  Maoon — Buckeye  Cotton  Oil  Co.  awarded  contracts  for 
70x200-ft.  seedhouse  and  warehouse  to  H.  B.  HOHEN- 
DIETZEL  CO.,  Macon,  for  concrete  foundation  and  side  walls, 
to  VIRGINIA  BRIDGE  AND  IRON  CO.,  Roanoke,  Va.,  for  steel 
roof. 

Fla.,  Jacksonville — Contract  awarded  to  O.  P.  WOODCOCK, 
Jacksonville,  for  warehouse  for  Estate  of  M.  H.  Basnett.  Esti- 
mated cost,  $22,000. 

Ky.,  Glasgow — Glasgow  Motor  Car  Co.  awarded  contract  to 
EDWARD  FORD,  Glasgow,  for  two-story,  70xl27-ft.  garage. 
Estimated  cost,  $14,000. 

Ky.,  Harrodsburg — Contract  awarded  to  WALLKER  PAR- 
SONS, Harrodsburg,  for  83x96-ft.  garage  for  Ft.  Harrod 
Garage  Co.    Estimated  cost,  $10,000. 

Ky.,  Lexington — Contract  awarded  to  McCORMICK  LUM- 
BER CO.,  Lexington,  for  two-story,  50x400-ft.  warehouse  for 
Farmers  Home  Tobacco  Warehouse  Co.  Estimated  cost,  $15,- 
000. 

Ky.,  Louisville — Contract  awarded  to  L.  V.  ABBOTT,  Louis- 
ville, for  80x432-ft.  plant  for  Hoosier  Veneer  and  Panel  Co. 
Estimated  cost,  $40,000. 

Ohio,  Carthage — (Cincinnati  post  office) — Contract  for  ad- 
dition to  plant  of  Hess  Spring  and  Axle  Co.  awarded  to  J.  R. 
STEVENS  CO.,  Odd  Fellows  Temple,  Cincinnati.  Estimated 
cost,  $30,000.    Noted  Dec.  2. 

Ohio,  Cleveland — Contract  for  one-story,  77xl35-ft.  storage 
building  for  Multigraph  Co.  awarded  to  MASTERS  &  MUL- 
LEN CO.,  601  Electric  Bldg.,  Cleveland.  Estimated  cost,  $10,- 
000. 

Ohio,  Cleveland — Contract  for  three-story,  33x97-ft.  factory 
and  office  building  for  National  Carbon  Co.,  11,900  Madison 
Ave.  awarded  to  HUNKIN-CONKEY  CONSTRUCTION  CO.  Es- 
timated cost,  $16,000. 

Ohio,  Cleveland — Contract  for  storage  plant  for  City  Ice 
Delivery  Co.  awarded  to  W.  I.  THOMPSON  CO.,  Cleveland. 
Estimated  cost,  $20,000. 

Ohio,  Cleveland — (Official) — Contract  for  addition  to  plant 
of  Federal  Knitting  Mills  Co.  at  Detroit  and  West  2Sth  St. 
awarded  to  H.  G.  SLATMTER,  103  Lakeside  Ave.,  Cleveland. 
Estimated  cost,  $40,000.     Noted  Nov.  25. 

Ohio,  Hamilton — Contract  for  two-story,  42xll0-ft.  build- 
ing for  Eickenberry  Bros,  awarded  to  BURRELL  ENGINEER- 
ING AND  CONSTRUCTION  CO.,  Chicago,  111.,  at  $12,000. 

Ohio,  Kings  Mills — Contract  awarded  to  WELLS  &  GRAY, 
Toronto,  Ont.,  for  four-storv,  65x416-ft.  factory  for  Peters 
Cartridge  Co.  Estimated  cost,  $250,000.  F.  C.  Tuttle,  1701 
First  National  Bank  Bldg.,  Cincinnati,  Secy. 

Ohio,  Middletown — Contract  for  addition  to  plant  of  P.  A. 
Sorg  Paper  Co.  awarded  to  CALDWELL  &  ISEMINGER. 
Estimated  cost,  $10,000. 

Ohio,  Toledo — Electric  Auto  Lite  Co.  has  taken  out  a  per- 
mit for  three-storv  reinforced-concrete  factory  building  at 
1209  Champlain  St.    Estimated  cost,  $73,000.    Noted  Nov.  4. 

Ohio,  Warren — Ohio  Corrugating  Co.  will  build  one-storv, 
80x200-ft.  factory  by  day  labor. 

Ohio,  Youusrstown — Contract  for  benzol  factory  for  Youngs- 
town Sheet  and  Tube  Co.  awarded  to  SEMET-SOLVAY  CO., 
Syracuse,  N.  Y.    Estimated  cost,  $450,000. 

Ind.,  Richmond — Contract  awarded  to  A.  M.  FRY,  Piqua, 
Ohio,  for  three-story,  88xl24-ft.  warehouse  for  Miller  Bros. 
Hardware  Co. 

111.,  Chicago — Fisher  Furniture  Co.  awarded  contract  for 
three-storv  factory  at  400  North  May  St.  to  CHICAGO  IRON 
AND  STEEL  WORKS,  733  Fulton  St..  Chicago,  for  structure 
and  miscellaneous  iron.    Noted  Dec.  2. 

111.,  Chicago — Chicago  &  Northwestern  Ry.  has  awarded 
contract  for  grain  elevator  to  be  leased  bv  Armour  Grain 
Co.  to  WITHERSPOON-ENGLER  CONSTRUCTION  CO.,  Chi- 
cago.   Estimated  cost,  $2,000,000.    Noted  Dec.  2. 

111.,  Chieaero — Contract  for  freight  storage  building  for 
Pennsylvania  R.R.  awarded  to  GEORGE  A.  FULLER  CO., 
Chicago.    Estimated  cost,  $2,500,000.    Noted  Aug.  19. 


Wis.,  Milwaukee — Contract  for  addition  to  plant  of  Cudahy 
Packing  Co.  awarded  to  W.  F.  TUBESING.  Estimated  cost, 
$50,000. 

Minn.,  Duluth — Contract  for  addition  to  elevator  plant 
of  Capitol  Elevator  Co.  awarded  to  BARNETT-RECORD  CO. 
Estimated  cost,  $700,000. 

Wash.,  Seattle — MacRae  Bros.,  Empire  Bldg.,  Seattle,  at 
$16,394  submitted  lowest  bid  for  garage  at  11th  and  Pine  St. 
for  Charles  Frisell,  to  be  occupied  by  Metz  Auto  Co. 

Calif.,  San  Pedro — Contract  for  concrete  warehouse  for 
Harbor  Commissioners  awarded  to  MERCHANTS  REALTY 
AND  INVESTMENT  CO.,  Van  Nuys  Bldg.,  Los  Angeles,  at 
$117,139.    Noted  Nov.  25. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

R.  I.,  Portsmouth — Oil  Tank — U.  S.  Navy  Department  con- 
templates fuel-oil  tank  with  capacity  of  2,000,000-gal.  About 
$40,000  available  for  this  purpose. 

N.  Y„  Ft,  Totten — Wharf — Bids  will  be  received  until  10 
a.m.,  Dec.  15,  by  A.  J.  Cooper,  C.  A.  C,  for  repairs  to  short 
wharf.    Noted  Oct.  7. 

N.  J.,  Sea  Girt — Bulkheads  and  Jetties — Bids  will  soon  be 
received  for  new  bulkheads  and  jetties  at  state  rifle  range, 
Sea  Girt.  Estimated  cost,  $10,000.  John  D.  Kilpatrick,  Maj. 
of  Quartermaster  Corps. 

D.  C,  Washington — Dredging — Bids  will  be  received  at 
U.  S.  Engineer  office,  Room  305,  Southern  Bldg.,  Washington, 
until  noon,  Dec.  18,  for  dredging  in  Anacostia  River. 

W.  Va.,  Wheeling — Power  House — Bids  will  be  received  at 
U.  S.  Engineer  Office,  Wheeling  District,  Wheeling,  until  11 
a.m.,  Jan.  6,  for  fireproof  power  house  at  Dam  No.  14,  Ohio 
River.     (See  adv.) 

Fla.,  Key  West — Repairing  Breakwater — Bids  will  be  re- 
ceived at  U.  S.  Engineer  office,  Jacksonville,  until  noon,  Dec. 
31,  for  repairing  breakwater  at  Ft.  Taylor,  Key  West. 

Tenn.,  Memphis — River  Improvements — Plans  being  pre- 
pared by  U.  S.  Engineers  for  canal  to  direct  flow  of  Wolf 
River  into  Isle  of  Mad  chute  to  wash  out  Memphis  Harbor  and 
maintain  channel.  About  $55,000  available  for  this  work  at 
present  time  but  approximately  $150,000  will  be  necessary  to 
complete  project.  Col.  McD.  Townsend,  Chn.  of  Mississippi 
River  Comn.    Major  E.  M.  Markham,  Engr.-in-Charge. 

Mich.,  Sault  Ste.  Marie — Timber — Bids  will  be  received  at 
U.  S.  Engineer  Office,  337  Federal  Bldg.,  Detroit,  until  noon, 
Dec.  15,  for  110,000  ft.  b.m.  of  white  oak  timber.    (See  adv.) 

Tex.,  Galveston — River  Improvements — Plans  being  pre- 
pared by  C.  S.  Riche,  U.  S.  Engr.,  for  system  of  locks  and 
dams  for  Guadalupe  River  near  Victoria.  Estimated  cost, 
$800,000. 

Idaho,  Boise — Post  Office — All  bids  received  Nov.  18  for 
addition  to  U.  S.  post  office  at  Boise  rejected.  New  bids  will 
be  received.    Noted  Oct.  14  and  Nov.  25. 

Bids  In  and  Contracts  Awarded 
N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Post  Office — Contract  for  post  office  at  4th  Ave.  and  13th  St. 
for  Estate  of  Charles  A.  Chesebrough  to  be  leased  by  U.  S. 
Government  awarded  to  JOHN  H.  DEEVES  &  BROS.,  103  Park 
Ave.,  New  York.    Estimated  cost,  $50,000.    Noted  Nov.  18. 

D.  C,  Washington — Building — Bids  were  received  by  Com- 
missioners of  District  of  Columbia,  Nov.  30,  for  addition  and 
alterations  to  Powell  School  as  follows:  Burgess  &  Parsons, 
Washington,  $60,000;  A.  L.  Guidone  &  Sons,  $60,450;  Melton 
Construction  Co.,  $61,295.    Noted  Nov.  25. 

Va.,  Norfolk — Dredging — Contract  for  dredging  at  navy 
vard  Norfolk,  awarded  to  BAY  STATE  DREDGING  AND  CON- 
TRACTING CO.,  Atlantic  Ave.,  Boston,  Mass.  Estimated  cost, 
$100,000.    Noted  Nov.  4  and  Dec.  2. 

Fla.,  Pensacola — Paving — Bids  were  received  Dec.  4  for 
concrete  pavement  at  navy  aeronautic  station,  Pensacola,  as 
follows:  C.  H.  Turner  Co.,  Pensacola,  $6,959;  William  A. 
Burnett,  Houston,  $9,916;  Henry  Monk,  Pensacola,  $11,334. 
Noted  Nov.  11. 

Ohio,  Elyria — Post  Office — Contract  for  U.  S.  post  office 
at  Elyria  awarded  to  JOHN  G.  UNKEFER  &  CO.,  Minerva,  at 
$78,481.    Noted  Oct.  14  and  Nov.  25. 

Ohio,  Sidnev — Post  Office — Contract  for  U.  S.  post  office  at 
Sidney  awarded  to  OHIO  BUILDING  AND  CONSTRUCTION 
CO.,  Cincinnati,  at  $51,650.    Noted  Oct.  7  and  Nov.  18. 

Colo.,  Grand  Junction — Canal  Work — Contracts  for  canal 
work  at  Grand  Junction  awarded  as  follows:  Schedules  1  to  8 
REYNOLDS  - ELY  TONSTRUCTION  CO.,  Springville,  Utah,  at 
$28  534-  schedule  9.  HENRY  WILSON,  CARL  HICKS  and  H.  H. 
WILSON.  Fruita,  at  $3,323;  schedule  10.  C.  S.  KIRKENDALL 
and  JOHN  E.  NELSON,  Fruita,  at  $2, S01;  schedule  11.  SAM 
KLOZKO,  Loma,  at  $1,649;  schedule  12,  J.  M.  GROESBECK, 
Springville,  Utah,  at  $2,937;  schedule  13,  J.  O'BRYAN,  Fruita. 
at  $2,364;  schedule  14.  J.  W.  COLLIER,  Grand  Junction,  at 
$1,323;  schedule  15,  WADE  COLLIER,  Grand  Junction,  at 
$1  420;  schedule  16,  CHARLES  E.  LUTZ,  Loma,  at  $1,57S. 
Noted  Oct.  21. 

Hawaii,  Pearl  Harbor — Buildings — Bids  were  received  Dec. 
4  by  H  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  for 
three  buildings  at  naval  station,  Pearl  Harbor,  (a)  power 
house,  (b)  operating  building,  (c)  double  quarters  for  chief 
operators,  (d)  work  complete  as  follows:  Spalding  Construc- 
tion Co.,  San  Francisco,  Calif.,  (a)  $12,023,  (b)  $10427,  (c) 
$9,535,  (d)  $31,685:  Construction  and  Engineering  Co.,  San 
Francisco,  Calif.,  (a)  $11,471,  (b)  $9,722,  (c)  $S,129,  (d)  $29,- 
322.    Noted  Nov.  11. 

CANALS,  DITCHES,  IRRIGATION 
Proposed  Work 

N.  Y..  Albany — (Official) — Barge  Canal  Work — Bids  will  be 
received  earlv  next  vear  for  barge  canal  work  under  Terminal 
Contract  No.  51.  Estimated  cost,  $S,370.  W.  W.  Wothei  spoon. 
State  Supt.  of  Pub.  Wks. 
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IV.  Y„  Albany — (Official) — Canal — Bids  will  be  received  by 
W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks.,  until  noon,  Jan. 
4,  for  completing  construction  of  canal  from  Northumberland 
to  Stillwater,  Contract  No.  73A.    Estimated  cost,  $432,045. 

N.  Y.,  Albany — (Official) — Canal — Bids  will  be  received 
early  next  year  for  completing'  canal  from  station  5130  near 
Sterling  Creek  to  Herkimer-Oneida  County  line,  Contract  No. 
29-A.  Estimated  cost,  $162,005.  W.  W.  Wotherspoon,  State 
Supt.  of  Pub.  Wks. 

N.  Y.,  Albany — (Official)— Canal — Bids  will  be  received 
early  next  year  for  completing  canal  from  about  station  2449 
about  400-f"t.  east  of  Genesee  River  to  about  station  2566-58 
about  42-ft.  from  east  end  of  Contract  No.  6,  work  to  be  done 
under  Contract  No.  21-A.  Estimated  cost,  $415,700.  W.  W. 
Wotherspoon,  State  Supt.  of  Pub.  Wks. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — 
Dredging — All  bids  received  for  derdging  in  North  River  from 
103d  St.  to  109th  St.  rejected.  New  bids  will  be  received  until 
3  p.m.,  Dec.  16  by  Park  Board,  Dept.  of  Parks,  Municipal  Bldg., 
New  York.    Cabot  Ward,  Pres.    Noted  Dec.  2. 

N.  J.,  Trenton — Canal — Surveys  will  be  made  for  proposed 
ship  canal  between  Delaware  River  and  Raritan  Bay  by  State 
Department  of  Commerce  and  Navigation.  Next  legislature 
will  be  asked  to  appropriate  $500,000  to  purchase  proposed 
canal. 

Fin..  Largo — Drainage — Contract  will  soon  be  awarded  for 
drainage  system  for  Lake  Largo-Cross  Bayou  Drainage  Dis- 
trict.   Estimated  cost,  $220,000. 

Ohio,  Cincinnati — (Official) — Ditch — Bids  will  be  received 
by  Fred  E.  Wesselmann,  Pres.,  Bd.  of  Comrs.  of  Hamilton 
County,  until  noon,  Dec.  17,  for  building  ditch  on  Harrison 
and  New  Haven  Rd.,  Crosby  Township. 

Wis.,  Racine — Drainage — Plans  being  prepared  for  14  miles 
of  open  ditch  and  15  miles  of  IS-  to  24-in.  drain  tile  for  Root 
River  Drainage  District  Commission.    Estimated  cost,  $S0,000. 

Iowa,  Emmetsburg — Drainage — Palo  Alto  County  plans  to 
construct  drainage  ditch.  Estimated  cost,  $129,000.  G.  R. 
Campbell,  interested. 

Iowa,  Tipton — (Official) — Ditch — Bids  will  be  received  by 
Jesse  O.  Bowlin,  Supt.  of  Constr.,  until  2  p.m.,  Dec.  18,  for 
constructing  James  A.  Dunham  ditch  in  Jefferson  Township, 

Iowa,  Wall  Lake — Drainage — Contract  will  be  awarded 
about  Apr.  1  by  Board  of  Supervisors  of  Sac  County  for 
straightening  and  deepening  Boyer  River  and  draining  Goose 
Pond  Swamp.  Estimated  cost,  $81,000.  Seth  Dean,  County 
National  Bank  Bldg.,  Glenwood,  Engr.    Noted  Dec.  2. 

Kan.,  Dayton — Drainage — Property  owners  plan  to  organ-* 
ize  Drainage  District  No.  1,  Saline  County.  Proposed  district 
will  include  portions  of  10  sections  in  Dayton  Township  ly» 
ing  between  Solomon  River  and  Union  Pacific  main  line. 

Kan.,  Manhattan — Drainage — C.  F.  Pfentze  interested  in 
organization  of  drainage  district  to  include  three  miles  of 
open  ditch  work.     Estimated  cost,  $10,000. 

Kan.,  Ozawkie — Drainage — Contract  will  be  awarded  about 
Feb.  1  by  Delaware  River  Drainage  District  for  about  31,000 
cu.yd.  of  work  on  six  cutoffs  on  Peck  Creek,  about  four 
miles  from  Newman  on  Union  Pacific  R.  R.  H.  A.  Plough, 
Secy.,  H.  B.  Walker,  Manhattan,  Engr. 

Kan.,  Salina — Drainage — Plans  being  prepared  for  drainage 
work  in  District  No.  1.  Estimated  cost,  $12,000.  P.  A.  Tobin, 
109  North  Santa  Fe  St.,  Engr. 

Kan.,  Solomonn — Drainage — Contract  will  soon  be  awarded 
for  approximately  80,000  cu.yd.  of  open  ditch  work  for  Drain- 
age District  No.  1,  Salina  County,  about  three  miles  from 
Solomon.    H.  B.  Walker,  Manhattan,  Engr. 

Kan.,  Strong  City — Drainage — Drainage  District  recently 
organized  in  Chase  County  will  build  about  two  miles  of  open 
ditches  requiring  about  70,000  cu.yd.  of  excavation.  Esti- 
mated cost,  $10,000.  H.  B.  Walker,  Manhattan,  Engr.  Noted 
Sept.  23. 

Wyo.,  Casper — -Irrigation — Surveys  made  for  irrigating  and 
reclaiming  about  8,000  acres  on  Bessemer  Flats,  about  14  miles 
southwest  of  Casper.  Estimated  cost,  $100,000.  A.  C.  Reeves, 
New  York,  N.  Y.,  interested. 

Mo.,  Louisiana — Drainage — Bids  will  be  received  about  Jan. 
1  for  13  miles  of  levees  for  River  Land  Drain  District.  J. 
Cherry,  Jacksonville,  Mo.,  Chn. 

Mo.,  Poplar  Bluff — (Official) — Ditches — Bids  will  be  re- 
ceived by  John  H.  Greason,  Engr.,  Drainage  District  No.  11, 
Butler  County,  Court  House,  until  Jan.  10  between  1  and 
3  p.m.,  for  constructing  four  drainage  ditches  and  cleaning 
out  one  slough;  also  for  constructing  one  wooden  bridge 
across  Main  Ditch.     (See  adv.) 

Tex.,  Brownsville — Irrigation — La  Feria  Mutual  Canal  Co. 
will  extend  canal  irrigation  system,  to  include  25  miles  of 
main  canals  and  75  miles  of  laterals.  Estimated  cost,  $150,- 
000. 

Tex.,  Lagrange — Drainage — Colorado  County  Drainage  Dis 
trict  No.  1  will  issue  $17,000  bonds  for  drainage  system. 

Ore.,  Gateway — Irrigation — Bidwell  Cram,  Gateway,  grant- 
ed permission  by  State  Engineer  to  appropriate  water  from 
Trout  Creek  to  irrigate  about  507  acres  near  Gateway.  Esti- 
mated cost,  $14,000. 

Ore.,  Grants  Pass — Irrigation — -Plans  being  prepared  by  W. 
B.  Sherman  for  irrigation  sj'Stem  and  power  plant  for  Rogue 
River  Public  Service  Corporation.  Estimated  cost,  $200,000. 
Noted  Nov.  11. 

Calif.,  Richvale — Drainage — Richvale  Drainage  District  to 
drain  about  20,000  acres  will  be  organized  by  property  owners. 

Calif.,  Thermalito — Irrigation — Thermalito  Irrigation  Dis- 
trict, recently  organized,  contemplates  $250,000  bond  issue  to 
irrigate  6,000  acres.  W.  E.  Duncan,  Jr.,  Attorney.  Noted 
Nov.  18. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — Dredging — All  bids  received  Nov.  24  by  Di- 
rectors of  Port  of  Boston  for  dredging  and  filling  East  Bos- 
ton, about  1,500,000  cu.yd.,  rejected.    Noted  Nov.  18  and  Dec.  2. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Dredging — Contract   for   dredging  Gowanus  Canal   from  its 


head  to  Hamilton  Ave.,  6,000  cu.yd.,  awarded  to  R.  G.  PACK- 
ARD CO.,  133  Greenwich  St.,  New  York,  at  89c.  per  cu.yd. 
Noted   Nov.  25. 

Iff.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official- 
Dredging — Contract  for  dredging  at  foot  of  90th  St.  and  East 
River,  awarded  to  MORRIS  &  CUMMINGS  DREDGING  CO.,  17 
State  St.,  New  York,  at  0.33c.  per  cu.yd.    Noted  Dec.  2. 

S.  C  Anderson — Dredging — Drainage  Commission  of  Rockv 
Creek  Drainage  District  No.  1,  Anderson  County,  awarded 
contract  to  L.  O.  WHITE,  Statesville,  N.  C,  for  dredging 
Rocky  River,  about  ten  miles.  Estimated  cost,  $19,500.  Noted 
Aug.  12. 

III.,  Forest  City — Ditch — Commissioners  of  Tazewell  and 
Mason  County  District  awarded  contract  for  cleaning  Day, 
Reed  and  Bratt  ditches  to  the  CHESTER  MASON  CO.,  Mason 
City. 

Wis.,  Caledonia — Canal — Contract  for  Caledonia  Drainage 
Canal  awarded  to  NATIONAL  DRAIN  TILE  CO..  Streator,  111., 
at  $15,000. 

Iowa,  Spencer — Ditch — (Official) — Contract  for  Drainage 
Ditch  No.  28  awarded  to  CEMENT  PRODUCTS  CO.,  Spencer,  at 
$59,780.    Noted  Oct.  28. 

Minn.,  Bemidji — Ditches. —  Contract  for  construction  of 
Judicial  Ditch  No.  34  awarded  to  LESTER  E.  GESELL  and 
FRED  A,  BLAKE,  Thief  River  Falls.  Noted  Nov.  11  and 
Dec.  2. 

Minn.,  Redwood  Falls — (Official) — Ditch- — Contract  for 
County  Ditch  No.  27  awarded  to  B.  P.  JENNINGS,  Wanda,  at 
$11,998.     Noted  Nov.  25. 

Tex.,  Athens — (Official) — Flood  Gates — Contract  for  flood 
gates  impounding  1,000  acres  of  water  for  the  Koon  Klub 
awarded  to  AUSTIN  BROS.,  Dallas.  Henry  E.  Elrod,  South- 
western Life  Bldg.,  Dallas,  Engr. 

Tex.,  Orange — (Official) — Dredging — John  Jacobson,  Texas 
City,  at  6.2c.  per  cu.yd.  submitted  lowest  bid  for  dredging  slips 
for  wharfs  and  docks,  750,000  cu.yd.  E.  U.  Henry,  City  Engr. 
Noted  Nov.  18. 

Calif.,  Modesto — Irrigation — Contract  for  concrete  facing 
and  curtain  wall  for  Dam  No.  1  awarded  to  PEART  BROS., 
Oakland,  at  $72,800.    Noted  Nov.  18. 

MISCELLANEOUS 
Proposed  Work 

N.  Y.,  Niagara  Falls — Elimination  of  Grade  Crossing — ■ 
Grade  Crossing  Commission  plans  to  eliminate  grade  crossing 
in  Lockport,  Whirlpool  and  Portage  St.  John  L.  Harper, 
Comn.  Engr.    Estimated  cost,  $485,000. 

N.  Y.,  Syracuse — Flood  Protection — Report  has  been  sub- 
mitted to  Flood  Commission  by  John  C.  Hoyt  of  Water  Re- 
source Branch  of  U.  S.  Geological  Survey,  Washington,  D.  C, 
estimating  cost  of  making  surveys  to  prevent  recurrence  of 
Onondage  Creek  floods  between  $20,000  and  $50,000. 

Penn,  Philadelphia — Subways  and  Elevated  Railways — 
Election  will  be  held  Feb.  8  to  vote  on  $45  000,000  bonds  for 
subways  and  elevated  railways  and  $8,000,000  for  port  devel- 
opment 

Penn.,  Pittsburgh — Playground — City  plans  to  expend  $10,- 
000  for  playground  around  two  point  bridges.  R.  Swan,  Dir. 
of  Pub.  Wks. 

W.  Va.,  Wheeling — Swimming  Pool — Plans  prepared  by  F. 
F.  Faris  for  swimming  pool  for  West  Virginia  State  Fair  As- 
sociation.   Estimated  cost,  $25,000. 

Ala.,  Mobile — Docks — Tentative  plans  will  be  prepared  by 
Ford,  Bacon  &  Davis,  Engr.,  921  Canal  St.,  New  Orleans,  for 
docks. 

La.,  New  Orleans — (Official) — Wharf  and  Causeway — Bids 
will  be  received  bv  Ernest  M.  Loeb,  Pres.  Bd.  of  Comrs.  of 
Port  of  New  Orleans,  Suite  200,  New  Orleans  Court  Bldg., 
until  8  p.m.,  Jan.  5,  for  constructing  Dumaine  St.  creosoted 
wharf  and  reinf orced-concrete  causeway  with  creosoted  wood 
block  roadway  (See  adv.) 

La.,  New  Oj-Ieans — (Official) — Piling  and  Lumber — Bids  will 
be  received  by  Ernest  M.  Loeb,  Pres.,  Bd.  of  Comrs.  of  Port 
of  New  Orleans,  Suite  200,  New  Orleans  Court  Bldg.,  until  8 
p.m.,  Jan.  5,  for  furnishing  piling,  lumber,  etc.,  to  be  used  in 
construction  of  Dumaine  St.  wharf.     (See  adv  ) 

Tenn.,  Knoxville — Underpasses — City  Commission  and 
Southern  Ry.  will  construct  five  underpasses.  J.  B.  McCalla, 
City  Engr. 

Tenn.,  Memphis — Subway — City  Commission,  Nashville, 
Chattanooga  &  St.  Louis  Ry.  and  Memphis  Street  Ry  will 
jointly  build  subway  at  Lamar  Ave.    Estimated  cost,  $108,000. 

Ohio,  Akron — Subways  and  Bridge — B.  F.  Goodrich  Co., 
manufacturer  of  rubber  goods,  granted  permission  by  City 
Council  for  three  subways  and  overhead  bridge  in  Falor  and 
Main  St. 

Ohio,  Bellaire — Dock — Pennsylvania  R.R.  plans  to  build 
coal  dock  at  Bellaire.  Estimated  cost,  $65,000.  A.  C  Shand, 
Philadelphia,  Penn.,  Ch.  Engr. 

Ohio,  East  Liverpool — Tunnel — City  Council  plans  to  build 
tunnel  under  Thompson  Hill  to  accommodate  Grandview  car 
line.     Estimated  cost,  $40,000. 

Wis.,  Milwaukee — Bath  House — Plans  being  prepared  by  C. 
E.  Malig,  Arch.,  Dept.  of  Pub.  Wks.,  for  bath  house  in  Mc- 
Kinley  Park  Beach.     Estimated  cost,  $50,000. 

Mo.,  Springfield — Fish  Hatchery — State  will  build  fish 
hatchery  near  Springfield.    Estimated  cost,  $15,000. 

Tex.,  Houston — Pipe  Line — National  Oil  &  Gas  Co.  contem- 
plates construction  of  22  mile  pipe  line. 

due.,  Magog — Dam — Dominion  Textile  Co.,  Main  St.,  plans 
to  build  dam. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  Bronxville — Elimination  of  Grade  Crossing — Contract 
for  eliminating  grade  crossing  over  Harlem  divisiion  tracks 
of  New  York  Central  R.R.  at  Pondfield  Rd.  awarded  to  TRAN- 
SIT CONSTRUCTION  CO..  Mt.  Vernon. 
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IV.  Y.,  New  York — (Borough  of  Manhattan) — Alterations  to 
Pier — Contract  for  alterations  to  Pier  No.  64,  North  River,  for 
Anchor  Line  S.  S.  Co.  awarded  to  HENRY  STEERS,  INC.,  17 
Battery  PI.     Estimated  cost,  $20,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
Cement — Contract  for  5,000  bags  of  Portland  cement  awarded 
to  MURTHA  &  SCHMOHL  CO.,  109th  St.,  New  York.  Noted 
Nov.  4. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official) — 
(Subway) — Low  bids  received  Nov.  30  by  Public  Service  Com- 
mission of  First  District  for  Section  No.  2,  Route  Nos.  19  and 
22,  part  of  Southern  Blvd.  and  Westchester  branch  of  Lex- 
ington Ave.  subway  were  as  follows:  Lawrence  C.  Manuell, 
$2,063,877;  Rodgers  &  Haggerty,  $2,089,247;  Cremshaw  En- 
gineering and  Construction  Co.,  $2,113,957.  Noted  Nov.  4  and 
18. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Frogs  and 
Switches — Bids  were  received  Dec.  7  by  Public  Service  Com- 
mission for  special  work,  Order  No.  6,  for  use  in  construction 
Of  Rapid  Transit  Railroads,  frogs  and  switches  for  Lexington 
Ave.  line,  from  Ramapo  Iron  Works,  30  Church  St  ,  New 
York,  $48,195;  William  Warton,  Jr.,  &  Co.,  $48,815;  Pennsyl- 
vania Steel  Co.,  $54,043.    Noted  Nov.  25. 

N.  Y.,  New  York — -(Borough  of  Manhattan) — Subway — Bids 
were  received  Dec.  7  for  part  of  Eastern  District  Subway, 
Section  No.  3,  Route  No  8,  under  East  River,  from  Manhattan 
at  14th  St.  to  North  Seventh  St.,  Brooklyn,  from  Booth  & 
Flinn,  Ltd.,  17  Battery  PI.,  New  York,  $6,631,000;  Holbrook, 
Cabot  &  Rollins  Corporation,  $6,907,000;  Degnon  Contracting 
Co.,  $7,231,000;  McMullen  &  Hoff,  $9,467,000.  The  above  are 
unofficial  totals.    Noted  Nov.  18. 

Penn.,  Philadelphia — Pier — Contract  for  dredging  in  con- 
nection with  Pier  No.  78,  foot  of  McKean  St.  awarded  to 
AMERICAN  DREDGING  CO.,  at  $75,000;  substructure  of  pier 
to  SNARE  &  TRIEST  CO.,  Woolworth,  Bldg.,  New  York,  N.  Y., 
at  $575,000.  Low  bids  received  Dec.  6  for  superstructure  were 
as  follows:  Snare  &  Triest  Co.,  $488,600;  Irwin  &  Leighton, 
$494,800;  Pennsylvania  Steel  Co.,  $495,300.  Noted  Aug.  26,  Nov. 
11  and  25. 

La„  New  Orleans — Wharf — Contract  awarded  to  DOUL- 
LUTT  &  WILLIAMS,  New  Orleans,  at  $188,000  for  piling,  tim- 
ber, etc.,  for  wharf  of  grain  elevator,  wharf  is  1,350  ft.  long 
and  12  ft.  wide.    Noted  Dec.  2. 

Minn.,  Two  Harhors — Ore  Docks — (Official) — Contract  for 
superstructure  of  concrete  ore  dock  for  Duluth  &  Iron  Range 
R.R.  Co.  awarded  to  AMERICAN  BRIDGE  CO.,  New  York, 
N.  Y.,  substructure  to  BARNET  &  RECORD  CO.,  Minneapolis, 
Minn.  New  dock  will  replace  Dock  No.  2.  Estimated  cost, 
$1,635,000.     Noted  Oct.  21  and  Nov.  18. 

Mo.,  Kansas  City — Memorial — Contract  for  memorial  in  Mt. 
Washington  Cemetery  for  the  W.  R.  Nelson  Estate  awarded  to 
GEORGE  A.  FULLER  CONSTRUCTION  CO.,  418  Dwight  Bldg., 
Kansas  City.    Estimated  cost,  $125,000. 

Tex.,  Arthur  City — Revetment — Contract  for  revetment 
work  on  Red  River  above  Arthur  City  for  Risco  R.R.  awarded 
to  J.  W.  McMURRAY  CONTRACTING  CO.,  Kansas  City,  Mo. 

Calif.,  Huntington  Beach — (Official) — Subway  Work — Con- 
tract for  reinf orced-concrete  pipe  culverts,  reinf  orced-con- 
crete  and  timber  subway  and  approaches  under  Southern  Pa- 
cific tracks  awarded  to  G.  H.  OSWALD,  Los  Angeles,  at  about 
$81,481.    Noted  Nov.  11. 

Ont.,  Ft.  William — (Official) — Coal  Docks — Contract  for  ad- 
dition to  plant  of  Ft.  William  Coal  Dock  Co.,  Ltd.,  on  Mission 
River  awarded  to  ROBERTS  &  SCHAEFER  CO.,  Chicago,  111. 
Estimated  cost,  $300,000.  C.  B.  Nineaber,  Gen.  Mgr.  Noted 
Nov.  25. 

BUILDINGS 

Other  Items  relatim  to  Building  Construction  will  be  found  under  the  following  hcafo 
tags:  "Industrial  Works:"  "Federal Government  Work"  and  "Miscellaneous  " 

Mass.,  Boston — (Fenway)- — Plans  being  prepared  for  five- 
story,  40xl50-ft.  school  and  dormitory  for  Gordon  Bible  In- 
stitute, 7  Montgomery  St.,  Boston.  Estimated  cost,  $60,000. 
Kendall  Taylor  &  Co.,  9  3  Federal  St.,  Boston,  Arch. 

Mass.,  North  Adams — Board  of  Education  has  notified  City 
Council  that  proposed  new  high  school  will  cost  $252,650  in- 
stead of  $190,000  and  has  asked  for  an  additional  appropria- 
tion.   Noted  Nov.  11  and  25. 

Mass.,  Quincy — City  Council  appropriated  $220,000  for  two 
school  buildings.    E.  R.  Stone,  Mayor. 

Mass.,   Salem — Plans   prepared   for   addition   to  Bowditch 
School. 

Mass.,  Springfield — Revised  plans  being  prepared  by  F.  M. 
Knowlton,  Arch.,  21  Merwin  St.,  for  six-story  hotel  for  M. 
Rainville,  7  Myrtle  St.    Estimated  cost,  $100,000. 

Mass.,  Stoneham — (Official) — Contract  for  fire  and  police 
station  will  be  awarded  in  about  two  weeks.  Estimated  cost, 
$40,000.    P.  Varney,  Arch.    Noted  Dec.  2. 

R.  I.,  Smithfield — Bids  will  be  received  until  Jan.  17  for 
school.  William  R.  Walker  &  Son,  17  Custom  House  St.,  Prov- 
idence, Arch. 

Conn.,  Bridgeport — Contract  will  soon  be  awarded  for  ad- 
dition to  Garfield  School.  Estimated  cost,  $45,000.  H.  S. 
Challenger,  Chn.  of  Bldg.  Com.    Noted  Dec.  2. 

N.  Y.,  Buffalo — Brown  &  Hoffman,  Arch.,  778  Genesee  St., 
preparing  plans  for  two-story  addition  to  Columbus  Turn- 
verein  to  be  used  as  a  clubhouse.  Estimated  cost,  $65,000.  C. 
North,  1261  Genesee  St.,  Secy. 

N.  Y.,  Fredonia — Citizens  voted  to  issue  $150,000  bonds  for  • 
tuberculosis  hospital. 

N.  Y„  Jamestown — William  J.  Maddox  is  interested  in  the 
construction  of  an  eight-story  100xl60-ft.  exposition  building 
on  the  site  of  the  old  Fenton  Homestead. 

N.  Y.,  New  York — (Borough  of  Bronx) — (Official) — Contract 
will  be  awarded  about  Jan.  1  for  two-story,  100x200-ft.  theater 


at  Webster  Ave.  and  195th  St.  for  Max  J.  Kramer  Co.,  35  Nas- 
sau St.  Estimated  cost,  $175,000.  G.  F.  Pelham,  30  East  42nd 
St.,  Arch.    Noted  Nov.  18. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Justices  of  Su- 
preme Court  plan  to  enlarge  and  remodel  courthouse  at  Court 
and  Jerolemon  St.  Estimated  cost,  $600,000.  Frank  H.  Quinbv, 
99  Nassau  St.,  New  York,  N.  Y.,  Borough  of  Manhattan,  Arch. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Plans  being 
considered  by  Department  of  Public  Charities,  New  York,  for 
addition  to  Kings  Cpunty  Hospital  at  New  York  Ave.  and 
Clarkson  St.    Estimated  cost,  $75,000. 

N.  Y.,  New  York — -(Borough  of  Manhattan) — Plans  will  be 
prepared  by  Henry  B.  Herts,  Arch.,  345  Fifth  Ave.,  for  proposed 
Isaac  L.  Rice  Memorial  Hospital.  Estimated  cost,  $1,000,000. 
Beth  Israel  Hospital,  70  Jefferson  St.,  interested. 

N.  Y.,  New  York — (Borough  of  Richmond) — John  K.  Burke 
and  James  Plunkett  plan  to  build  two-story  brick  theater  at 
Bay  and  Wave  St.  Estimated  cost,  $70,000.  H.  R.  Brewster, 
116  Nassau  St.,  New  York,  N.  Y.  (Borough  of  Manhattan),  Arch. 

N.  Y.,  Peekskill — Westchester  County  Building  Commission 
rejected  all  bids  received  for  building  county  penitentiary. 
New  bids  will  be  received. 

N.  Y.,  Purchase — D.  Barber,  Arch.,  101  Park  Ave.,  New 
York,  will  prepare  plans  for  meeting  hall  for  A.  W.  Reed, 
Nassau  and  Cedar  St.,  New  York.    Estimated  cost,  $700,000. 

N.  Y.,  Rochester — (Official) — Bids  will  be  received  until 
Dec.  15  for  Chamber  of  Commerce  Building  at  Mortimer  and 
St.  Paul  St.  Claude  Braydon,  Cutler  Bldg.,  and  Foster  &  Gade, 
Sibley  Bldg.,  Rochester,  Arch.    Noted  Nov.  25. 

N.  Y.,  Syracuse — Board  of  Education  plans  to  build  two- 
story,  160x270-ft.  building  to  be  known  as  Madison  School. 
Estimated   cost,    $300,000.     A.    E.   Larkin,  Pres. 

N.  J.,  Atlantic  City — Press  reports  state  that  new  hotel 
will  be  built  on  site  of  Windsor  Hotel.  Jules  E.  Mastbaum, 
Philadelphia,  Penn.,  interested. 

N.  J.,  Edgewater — Bonds  for  $40,000  sold  for  firehouse. 

N.  J.,  Paterson — Board  of  Education  plans  to  enlarge  and 
remodel  School  No.  7.  Estimated  cost,  $60,000.  J.  F.  Dunphy, 
City  Hall,  Clk. 

N.  J.,  Paterson — Plans  being  prepared  for  parochial  school 
for  Our  Lady  of  Lourdes  Church.     Estimated  cost,  $50,000. 

B.  P.  Ketchell,  207  Market  St.,  Newark,  N.  J. 

N,  J.,  Summit — Plans  being  considered  by  Public  Service 
Corporation,  759  Broad  St.,  Newark,  for  office  building  at 
Springfield  Ave.  and  Beechwood  St.     Estimated  cost,  $75,000. 

N.  J.,  Trenton — School  Commission  plans  to  rebuild  school 
which  was  recently  destroyed  by  fire.  Thomas  D.  Sensor, 
Pres. 

Penn.,  Dickson  City — Plans  being  prepared  by  Hancock  & 
Koch,  Arch.,  Coal  Exchange  Bldg.,  Scranton,  for  two-story 
school.    Estimated  cost,  $50,000. 

Penn.,  Harrisliurg — Samuel  Fishman,  Market  St.,  Harris- 
burg,  plans  to  build  a  60-room  addition  to  the  Lenox  Hotel. 

Penn.,  Johnstown — Press  reports  state  that  three-story 
municipal  building  will  be  constructed  at  Main  and  Market 
St.    N.  Miller,  Supt.  of  Finance  Dept. 

Penn.,  Lehighton — Contract  will  soon  be  awarded  for  new 
high  school.  Estimated  cost,  $100,000.  J.  N.  Hotchkiss,  Secy, 
of  Bd.  of  Education. 

Penn.,  Monongahela — Board  of  Education  will  build  two- 
story  school.  -Estimated  cost,  $50,000.  Charles  J.  Rieger, 
Germania  Bank  Bldg.,   Pittsburgh,  Arch. 

Penn.,  New  Kensington — Plans  will  be  prepared  by  Janssen 
&  Abbott,  Arch.,  Century  Bldg.,  Pittsburgh,  for  two-story 
clubhouse  for  Aluminum  Co.  of  America.  Estimated  cost, 
$100,000.    Noted  Dec.  2. 

Penn.,  Philadelphia — Bids  will  be  received  about  Jan.  1  by 
A.  C.  Shand,  Ch.  Engr.,  for  four-storv  60x68-ft.  freight  house 
for  Pennsylvania  R.R..     Estimated  cost,  $250,000. 

Penn.,  Philadelphia — Board  of  Education  will  build  addi- 
tion to  Harriet  Beecher  Stowe  School  at  70th  St.  and  Woodland 
Ave.    Estimated  cost,  $60,000.    J.  Horace  Cook,  Arch. 

Penn.,  Philadelphia — Board  of  Education  will  build  four- 
story  school  at  B  and  Westmoreland  St.  Estimated  cost, 
$350,000.    J.  Horace  Cook,  Arch. 

Penn.,  Philadelphia — Election  will  be  held  Feb.  8  to  vote 
on  $6,000,000  bonds  for  municipal  art  gallery,  general  hospital 
and  convention  hall. 

Penn.,  Philadelphia — Bids  will  be  received  by  William  Dix, 
Secy.,  Com.  on  Property  of  Bd.  of  Education,  for  31-room 
school  at  B  and  Allegheny  Ave.  and  nine-room  addition  to 
school  at  70th  and  Woodland  Ave. 

Md.,  Baltimore — Plans  being  prepared  by  Lewis  Levi,  Mun- 
sey  Bldg.,  Baltimore,  for  four-story  office  building  on  German 
St.  for  Immediate  Benefit  Life  Insurance  Co.  Estimated 
cost,  $70,000. 

D.  C,  Washington — Preliminary  plans  prepared  by  Frank  G. 
Pierson,  Arch.,  Washington  Loan  and  Trust  Bldg.,  for  one-  and 
three-story  convention  hall  for  a  company  which  is  now  being 
formed.  W.  E.  Dentinger,  Evans  Bldg.,  promoter.  Estimated 
cost,  $400,000. 

D.  C,  Washington — W.  E.  Dentinger  plans  to  organize  a 
company  to  construct  a  convention  hall.  Estimated  cost, 
$400,000*.    G.  Pierson,  Washington  Loan  and  Trust  Co.,  Arch. 

Va„  Norfolk — Bellamy  &  Hough  plans  to  build  hotel  at 
Ocean  Park. 

W.  Va.,  Bluefield — An  expenditure  of  $40,000  contemplated 
by  Bluefield  Lodge,  B.  P.  O.  E.,  for  improving  building. 

W.  Va.,  Spencer — Bids  will  be  received  until  Dec.  22  by  H. 

C.  Ferguson,  Secv.  of  Bd.  of  Education,  for  three-story  high 
school.     V.  T.  Ritter,  Huntington,  W.  Va.,  Arch. 

W.  Va.  Wheeling — Bonds  for  $85,000  voted  for  central 
school  in  Center  Warwood  by  citizens  of  Richland  District.  J. 
E.  Evans,  Secv.  of  Bd.  of  Education.    Noted  Nov.  18. 
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N.  C,  Durham — Bids  will  be  received  until  Jan.  11  by  Com- 
miissioners  of  Durham  County,  for  four-story  courthouse  and 
jail.     Estimated  cost  between  $180,000  and  $250,000.  Milburn 
Heister  &  Co.,  Union  Savings  Bank  Bldg.,  Washington,  D  C 
Arch.    Noted  July  29. 

Bonds  for  $100,000  will  be  sold  Dec 


N.  C,  Gastonia 

for  schools. 
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Fla.,  Seabreeze — Plans  being  prepared  by  Mark  &  Sheftall, 
Clark  Bldg.,  Jacksonville,  for  three-story  concrete  school  for 
Board  of  Public  Instruction.  Estimated  cost  between  $40  000 
and  $50,000. 

Ala.,  Birmingham — Plans  prepared  for  school  for  Blessed 
Sacrament  Church.     Estimated  cost,  $50,000. 

Ala.,  Mobile — Church  will  be  constructed  at  Broad  and 
Charleston  St.  by  Greek  Orthodox  Society.  L.  G.  Hiakapulos 
interested. 

Tenn.,  Bristol — (Official) — We  have  been  informed  that 
although  bonds  for  $60,000  have  been  voted  for  high  school 
bids  for  same  will  not  be  received  for  some  months.  Noted 
Oct.  28  and  Dec.  2. 

Tenn.,  Cleveland — Bids  will  be  received  until  Dec.  14  by  S 
Y.  Adcock,  Supt.  of  High  School  Bd.  of  Bradlev  County,  for 
high  school.  C.  T.  Jones,  Hamilton  National  Bank  Bldg.,  Chat- 
tanooga, Arch. 

Tenn.,  Columbia — Congregation  of  First  Presbyterian 
Church  will  rebuild  structure  recently  destroyed  by  fire  Es- 
timated cost,  $50,000. 

Tenn.,  Cookeville — State  Board  of  Education,  Nashville 
will  soon  award  contract  for  two  buildings  at  State  Normal 
and  Polytechnic  School.  Estimated  cost,  $145,000.  Noted 
Dec.  2. 

Tenn.,  Cumberland  Gap — Lincoln  Memorial  University  is 
campaigning  to  raise  $800,000  for  three  dormitories  and  equip- 
ment.    George  A.  Hubbel,  Pres. 

Tenn.,  Lebanon — J.  W.  Hamilton  is  interested  in  a  plan  to 
organize  a  company  to  build  a  hotel,  dancing  pavilion  and 
swimming  pool  on  Hamilton  property  at  Hampton  Springs. 

Tenn.,  Nashville — Bids  will  be  received  until  Dec.  10  by  V. 
Tolmie,  Chn.  of  Bldg.  Com.,  for  Elliott  School  and  negro  high 
school.  Estimated  cost,  $70,000,  and  $55,000  respectively. 
Noted  Oct.  7  and  Dec.  2. 

Tenn.,  Nashville — (Official) — Bids  will  soon  be  received 
for  remodeling  building  at  Fourth  Ave.  and  Union  St.  for 
bank  and  office  building  for  Fourth  and  First  National  Bank. 
Estimated  cost,   $100,000.     Noted  Nov.  25. 

Ky.,  Lexington — Eastern  Kentucky  State  Hospital  contem- 
plates addition  to  hospital.     Estimated  cost,  $90,000. 

Ky.,  Louisville — Fraternal  Order  of  Eagles  will  construct 
building  at  SI  2  South  Second  St.  M.  G.  Mature,  Chn.  of 
Bldg.  Com. 

Ohio,  Alliance — E.  J.  and  R.  I.  Parthe,  240  East  Main 
St.,  plan  to  build  a  two-story  theater  and  store  building. 
Estimated  cost,  $45,000.  W.  W.  Matchett,  537  East  Main  St., 
Arch. 

Ohio,  Andover — Press  reports  state  that  a  sanitarium  will 
be  built  in  Andover  by  Cincinnati,  Youngstown  and  Andover 
capitalists.    Estimated  cost,  $150,000. 

Ohio,  Athens — Trustees  of  Athens  County  Children's  Home 
contemplate  new  home. 

Ohio,  Atwater — Plans  being  prepared  bv  L.  Thomas,  Arch., 
305  Pythian  Temple,  Cleveland,  for  school  for  Board  of  Educa- 
tion. 

Ohio,  Barberton — City  contemplates  election  to  vote  on 
$67,500  bonds  for  city  hall. 

Ohio,  Batavia — Bids  will  be  received  until  Dec.  16  by  Rob- 
ertson &  Fahnestock,  Arch.,  Cincinnati,  for  public  school. 

Ohio.  Cedar  Point — Plans  prepared  by  W.  W.  Hodges  Co., 
Arch.,  1216  Scofield  Bldg.,  Cleveland,  for  three-story  hotel  for 
Cedar  Point  Amusement  Co.  G.  A.  Boecklin,  Sandusky,  Gen. 
Mgr. 

Ohio,  Cincinnati — (Official) — Date  for  receiving  bids  for 
Y.  M.  C.  A.  building  postponed  until  about  Feb.  1.  Noted 
Oct.  7  and  21. 

Ohio,  Cincinnati — Browning-King  Co.  will  build  a  four- 
stroy  building  on  site  of  old  St.  Nicholas  Hotel  at  Fourth  and 
Race  St.    Estimated  cost,  $150,000. 

Ohio,  Cleveland — Contract  will  be  awarded  about  Feb.  15 
for  two-story,  70xl20-ft.  church  for  Parkhill  Baptist  Church, 
10600  Hathaway  Ave.  Estimated  cost,  $40,000.  Fulton  & 
Butler,  Uniontown,   Penn.,  Arch. 

Ohio,  Cleveland — Plans  prepared  for  additions  to  Cleveland 
Chamber  of  Commerce  Building  in  Public  Sq.  Estimated  cost, 
$400,000. 

Ohio,  Columbus — Plans  being  prepared  by  D.  Riebel  & 
Sons,  Arch.,  New  First  National  Bank  Bldg.,  for  11-story 
hotel  for  Broadway  Co.    Estimated  cost,  $400,000. 

Ohio,  Ironton — William  Bay  plans  office  and  store  building 
at  Third  and  Center  St.     Estimated  cost,  $50,000. 

Ohio,  Lakewood — (Official) — We  have  been  informed  that 
New  York,  Chicago  &  St.  Louis  R.R.  does  not  contemplate 
passenger  station  estimated  to  cost,  $50,000,  as  stated  in  our 
issue  of  Dec.  2    M.  H.  Canniff,  Pres. 

Ohio,  Niles — Bids  will  be  received  about  Feb.  15  for  six- 
story  building  for  Dollar  Savings  Bank.  Estimated  cost, 
$200,000.  C.  F.  Ownsley,  Mahoning  Bank  Bldg.,  Youngstown, 
Arch.     W.  F.  Stevens,  Secy  and  Treas.     Noted  Oct.  14. 

Ohio,  Norwood — Bids  will  be  received  until  Dec.  13  by 
Harold  Ryland,  Clk.  of  Bd.  of  Education,  for  purchase  of 
$45,000  bonds  for  new  school  in  Norwood  View.    Noted  Nov.  11. 

Ohio,  Olmsted  Falls — Plans  being  prepared  by  W.  H.  Nick-  ' 
las.  Arch.,  1900  Euclid  Ave.,  Cleveland,  for  school.     Bids  will 
be  received  about  Jan.  1.    Estimated  cost,  $60,000. 

Ohio,  Ravenna — Bids  will  be  received  about  Jan.  1  for 
church  and  Sunday  school  for  congregation  of  First  M.  E. 
Church.  Estimated  cost,  $50,000.  W.  T.  Saltzman,  426  King 
St.,  Chn.  of  Bldg.  Com. 
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Ohio,  Ravenna — H.  W.  Riddle,  East  Main  St.,  plans  to  build 
a  three-story,  46xl00-ft.  theater.  Estimated  cost,  $60,000. 
J.  W.  Greene,  246  Grant  St.,  Arch. 

Ohio,  Willoughby — Plans  will  be  prepared  by  Franz  C 
Warner,  Arch.,  Hippodrome  Bldg.,  Cleveland,  and  E.  D  Litch- 
field, New  York,  N.  Y.,  for  new  buildings  for  Andrews  Insti- 
tute.   Estimated  cost  between  $800,000  and  $1,000,000. 

Ind.,  Huntington — Bids  will  be  received  about  Jan  1  for 
two-story,  141xl83-ft.  high  school  for  Board  of  Education. 
Elmer  E.  Dunlap,  909  State  Life  Bldg.,  Indianapolis,  Arch 
Noted  Dec.  2. 

Ind.,  Indianapolis — Bids  will  soon  be  received  by  D  A 
Bohlen  &  Son,  Arch.,  1002  Majestic  Bldg.,  for  four-story 
bank  and  office  building  for  Meyer  &  Kiser  S  Mever  137 
East  Washington  St.,  Pres.  '  ' 

,  I»u-  PeruT"-;?lan?  will  be  prepared  by  Schriber-Beelman 
p.,  Second  National  Bank  Bldg.,  Toledo,  Ohio,  for  two-story 
lty  hall.  Estimated  cost,  $125,000.  Noted  Nov.  18. 
„t  t1"-1"  T,*Trei  H»»*e— Board  of  Education  will  build  two-story 
McLain  Grade  School.  Estimated  cost,  $115,000.  Herbert 
Foltz,  1456  Lemcke  Annex,  Indianapolis,  Arch. 

Mich.,  Detroit—Plans  prepared  by  Smith,  Hinchman  & 
£?ylls'  Arch.,  for  three-story  building  at  765-75  East  Congress 
St.  for  Michigan  State  Telephone  Co.  Estimated  cost,  $60,000. 
t  .?**en-'  Grand  Rapids — Y.  W.  C.  A.  plans  to  construct  new 
building.     Estimated  cost,  $100,000. 

o  J}1-  Chicago — Plans  being  prepared  by  Schmidt,  Gardner 
&  Martin,  Arch.,  104  South  Michigan  Ave.,  for  three-story 
90xl40-ft.  building  for  Eleanor  Club.    Estimated  cost,  $125, 000! 

111.,  Tuscola — Board  of  Education  plans  to  build  hifrh 
school.    Estimated  cost  from  $125,000  to  $150,000. 

111.,  Urbana — Press  reports  state  that  Cleveland,  Cincinnati 
Chicago  and  St.  Louis  Ry.  will  build  passenger  station  at 
Urbana.  Estimated  cost,  $45,000.  C.  A.  Paquete,  Cincinnati 
Ohio,  Ch.  Engr. 

TT  w?s"  fireel1  Bs,y — Plans  being  prepared  by  Helmle  & 
Helmle,  Arch.,  805  Fergus  Bldg.,  Springfield,  111.,  for  addition 
to  St.  Vincent's  Hospital.    Estimated  cost,  $50,000. 

Wis.,  Milwaukee — (Official) — Bids  will  be  asked  in  about  60 
days  for  three-story,  85xl20-ft.  School  of  Trades  for  Milwau- 
kee Board  of  School  Directors.  Estimated  cost,  $160,000.  Van 
Ryn  &  De  Gelleke,  Caswell  Block,  Arch.    Noted  Dec.  2. 

Wis.,  Milwaukee — Preliminary  plans  being  prepared  for 
remodeling  Empire  Building  at  Grand  Ave  and  West  Water 
St.  for  Pabst  Brewing  Co.  Estimated  cost,  $75,000.  Henry 
Danisohef  sky,  Mgr. 

Wis.,  Milwaukee — Plans  being  prepared  by  C.  E.  Malig, 
Arch.,  Dept.  of  Pub.  Wks.,  for  administration  building  for 
Isolation  Hospital.  Estimated  cost,  $40,000.  F.  G.  Simmons 
Comr.  of  Pub.  Wks. 

Wis.,  Taycheedah — Bids  will  be  received  next  spring  by 
State  Board  of  Control  for  reformatory  for  women.  Esti- 
mated cost,  $200,000.  M.  J.  Tappins,  Secy.,  State  Bd.  of  Con- 
trol.    Noted   Sept.  23. 

Iowa,  Des  Moines — Bids  will  be  received  about  Jan.  1 
for  three-story  brick  building  at  Fourth  and  Grand  Ave. 
for  Willard  Dixon,  1390  Pleasant  St. 

Iowa,    Eldora — Citizens    of    Independent    School  District 

voted  $93,000  bonds  for  school. 

Iowa,  Harlan — Bids  will  be  received  until  2:  30  p.m.,  Jan  5 
by  B.  B.  McPheeters,  Secy,  of  Bd.  of  Education,  for  high  and 
grade  school  buildings.  J.  D.  Chubb,  Arch.,  109  North  Dear- 
born St.,  Chicago,  111. 

Iowa,  Sioux  City — Commissioners  of  Woodbury  County  plan 
to  build  three-story,  150xl50-ft.  courthouse.  Estimated  cost 
$50,000.     Henry  Metz,  Chn.  of  Bd.  of  Superv. 

Minn.,  Duluth — Northern  Pacific  Ry.  plans  to  build  new 
depot. 

Minn.,  Duluth — Holstead  &  Sullivan,  Arch.,  Palladio  Bldg., 
preparing  plans  for  two  buildings  at  Superior  St.  and  21st 
Ave.,  W.,  for  Stack  Bros.    Estimated  cost,  $70,000. 

Minn.,  Duluth — Contract  will  be  awarded  in  about  six 
weeks  for  Morgan  Park  School.  Estimated  cost,  $110,000 
Kelly  &  Williams,  Duluth,  Arch. 

Minn.,  Eveleth — Tentative  plans  prepared  by  W.  T.  Bray, 
Arch.,  Duluth,  for  high  school.    Estimated  cost,  $200,000. 

Minn.,  St.  Paul — Bids  will  be  received  until  10:  30  a.m.,  Dec. 
13,  by  A.  Hohenstein,  Pur.  Agt.,  for  building  Carnegie 
Library,  No.  1. 

Kan.,  Ottawa — G.  Washburn  &  Son,  Arch.,  preparing  plans 
for  three-story  addition  to  hotel  for  John  Nelson. 

Kan.,  Salina — Plans  will  be  prepared  by  E.  O.  Brostrom, 
Arch.,  300  Brent  Bldg.,  Kansas  City,  Mo.,  for  church  for 
St.   John's  Lutheran   congregation.     Estimated  cost,  $40,000. 

Kan.,  Topeka — Plans  will  be  prepared  for  junior  high  and 
grade  school.     Estimated  cost,  $70,000. 

Kan.,  Topeka — (Official) — R.  Marks,  Des  Moines,  Iowa,  in- 
forms us  that  proposed  department  store  building  at  Eighth 
and  Kansas  Ave.  will  not  be  constructed  for  about  one  year. 
Noted  Nov.  25. 

Neb.,  Omaha — Plans  being  prepared  for  two-story  office 
building  for  Armour  &  Co.,  South  Omaha.  Bids  will  be  re- 
ceived about  Jan.  1.    Estimated  cost,  $70,000. 

Neb.,  Omaha — Bids  will  be  received  by  J.  S.  Dales,  Secy., 
Bd.  of  Regents  of  University  of  Nebraska,  Sta.  A.  Lincoln,  for 
hospital  on  grounds  of  College  of  Medicine,  University  of 
Nebraska.  Estimated  cost,  $150,000.  John  Latenser  &  Sons, 
626  Bee  Bldg.,  Arch.     Noted  Dec.  2. 

S.  D.,  Mitchell — G.  P.  Botson  will  start  campaign  to  raise 
funds  for  building  State  Methodist  Hospital.  Estimated  cost, 
for  first  unit,  $75,000. 

Mo.,  Plattsburg — Bids  will  be  received  by  E.  McWilliams. 
Secy,  of  Bd.  of  Education,  until  2  p.m.,  Dec.  15,  for  school. 
Owen  &  Payson,  Arch.,  731  Scarritt  Bldg.,  Kansas  City,  Mo. 
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Mo.,  St.  Louis — Plans  prepared  bv  Barnett,  Haynes  &  Bar- 
nett,  Arch.,  for  two-story,  80xl40-ft.  parish  school  for  Catholic 
Cathedral  of  St.  Louis.  Estimated  cost,  $100,000.  Noted 
Oct.  21. 

Mo.,  Springfield — Plans  being  prepared  by  O.  L.  Buttner, 
Arch.,  Holland  Bldg.,  for  building  on  South  Jefferson  St.  for 
Y.  W.  C.  A.  Estimated  cost,  $75,000.  H.  Cooper,  297  East 
Water  St.,  Chn.  of  Bldg.  Com.     Noted  Nov.  25. 

Ark.,  Little  Rock — Morgan  Smith,  Dean  of  Medical  Dept.  of 
University  of  Arkansas,  is  interested  in  a  plan  to  build  a 
State  General  Hospital. 

Ark.,  Little  Rock — Plans  being-  considered  by  Church  of 
Nazarath,  14th  and  John  St.,  for  new  building. 

Tex.,  Abilene — Dormitory  will  be  constructed  at  Simmons 
College.    Estimated  cost,  $40,000. 

Tex.,  Austin — Plans  being  prepared  by  Atlee  B.  Ayres,  Be- 
dell Bldg.,  San  Antonio,  for  land  office  building  and  remodel- 
ing State  Capitol  for  the  state.    Estimated  cost,  $300,000. 

Tex.,  Beaumont — Bids  will  be  received  until  Dec.  27  bv 
Jefferson  Hotel  Co.,  c/o  Cooke  &  Co.,  Theater  Bldg.,  Houston, 
for  nine-story  hotel  at  Jefferson,  Laurel  and  Alamo  St.  Esti- 
mated cost,  $200,000. 

"£ex:'  ,  College  Station — Bids  will  be  received  until  Dec.  22 
J?7  A.delspeyer,  Arch.,  for  hospital  at  State  Agriculture  and 
Mechanical  College.  Estimated  cost,  $50,000.  Noted  July  29 
and  Aug.  19. 

Tex.,  Greenville— Wesley  College  will  build  administration 
building.     Estimated  cost,  $50,000. 

Tex.,  Harrisburg — Bonds  for  $50,000  voted  by  Harris 
County  School  District  No.  20  for  schools. 

Tex.,  Houston — Bids  will  be  received  until  2  p.m.,  Dec.  13 
by  City  Secretary  for  building  administration  building  for 
Montrose  School. 

Tex.,  Houston — Bonds  for  $50,000  voted  for  schools  in 
School  District  No.  20. 

Tex.,  Kerrville — Mountain  Park  Sanitarium,  recently  or- 
ganized with  $124,000  capital  stock,  plans  to  build  tuberculosis 
sanitarium  near  Kerrville.  C.  S.  Fowler,  San  Antonio,  in- 
terested. 

Tex.,  Paris— Plans  prepared  for  hotel  on  South  Second  St. 
Estimated  cost,  $45,000. 

Tex.,  Pharr — Bond  issue  for  $40,000  of  Hidalgo  County 
Common  School  District  No.  4  for  high  school  approved  bv 
Attorney  General. 

Tex.,  Wichita  Palls— Plans  being  prepared  by  Field  & 
Clarkson,  Arch.,  for  three-story  building  for  A.  F  &  A  M 
Estimated  cost,  $50,000.  ' 

Tex.,  Wichita  Falls— Citizens  voted  $225,000  bonds  for  court 
house.    Noted  Nov.  11. 

<Mn°™a.,VDu,ra,lt— Citizens  contemplate  election  to  vote  on 
$100,000  bonds  for  courthouse  and  jail  for  Bryant  County. 

Okla.,  Holdenville — Citizens  voted  $100,000  bonds  for  court- 
house and  jail.    Noted  Nov.  11. 

Okla.,  Miami — Plans  being  prepared  for  county  courthouse. 
Citizens  recently  voted  $75,000  bonds  for  this  purpose. 

,^t0kla,i1?k,nnnu,l?ee_rEIection  win  be  held  about  Dec.  28  to 
vote  on  $150,000  bonds  for  county  courthouse  and  jail. 

Okla.,  Tulsa— Theater  will  be  constructed  bv  William 
Smith  owner  of  Empress  Theater.    Estimated  cost,  $100,000. 

Okla.,  Tulsa — Bids  will  be  received  until  Dec.  20  by  Board 
ot  Education  for  high  school.  Estimated  cost,  $300,000  H  O 
McClure,  Pres.    Noted  Dec.  2. 

Utah,  Salt  Lake  City — Salt  Lake  Terminal  Co.  will  build 
cost'^O^OOO011111  Temple  and  West  TemPle  St.  Estimated 

a  "\ya^'"  Seattle— Plans  will  be  prepared  by  Bebb  &  Gould, 
Arch.,  Denny  Bldg.,  for  school  to  be  built  on  University  Cam- 
pus.   Estimated  cost,  $150,000. 

M„  °„r.e-  Portland— Woodmen  of  the  World,  Multnomah  Camp 
No.  77  will  erect  building.    Estimated  cost,  $65,000. 

Ore.,  Portland — City  will  award  contract  for  auditorium 
on  Market  Blk  early  next  year.  Estimated  cost,  $600,000. 
Philip  H.  Dater,  City  Engr.     Noted  Aug.  12  and  Oct.  28. 

Ore.,  Portland — Bids  will  soon  be  received  for  three-storv 
S3xl00-ft  building  at  20th  and  Washington  St.  for  Labor 
Temple  Association.  Estimated  cost,  $105,000.  Houghtaline- 
&  Dougan,  508  Henry  Bldg.,  Arch.    Noted  Nov.  18.        6  8 

Caiirf%VBa^ersfiela— Election  will  be  held  Dec.  14  to  vote 
on    $75,000    bonds    for    two  schools. 

Calif.,  El  Centro — Central  Union  High  School  District  will 

«i^?rnnnCOnor^t./or  hlgh t^c^°o1  in  January.  Estimated  cost, 
$135,000.    S.  B.  Zimmer,  El  Centro,  Arch.     Noted  Oct  14. 

Calif.,  Fresno — Bids  will  be  received  bv  H.  E   Verble  Clk 
Bel.  of  Trustees  of  Kingsburg  Joint  Union  High  School  District' 
until  2  p.m.,  Dec   11,  for  high  school. 

Calif.,  Fresno — Bids  will  soon  be  received  for  edifice  for 
Christian  Science  congregation.  Estimated  cost  $40  000  R 
B.  Hotchkin,  Arch.     Noted  Aug.   12.  ' 

T«<£fJlif£  R^si«l«-TPl-eliminary  plans  being  prepared  by 
hV£      ^   H^b^ali^  Ar-ch-'  Clt.rus  experiment  station  for 

University  of  California.  Plans  include  director's  residence 
garage  and  shops.    About  $125,000  available  for  this  purpose! 

Calif.,  Sacramento — Revised  plans  being  prepared  bv  Shpa 
&  Lofquist,  Arch.,  for  William  Land  School   on   17th  18th 
E.,   and    F   St.     Estimated   cost,    $160,000.     E.    J  Carfatrhar' 
Pres.  Bd.   of  Education.  uairagnar, 

Calif.,  San  Leandro — Bonds  for  $125,000  voted  for  two  new 
district  schools. 

»^^alif"  Waco — Election  will  be  held  Dec.  11  to  vote  on 
$45,000  bonds  for  high  school. 


Bids  In  mid  Contracts  Awarded 

Mass.,  Boston — Contract  awarded  to  G.  A.  FULLER  CO.  for 
pavilion  on  Charles  St.  for  Massachusetts  General  Hospital. 
Noted  Oct.  7. 

Mass.,   Danvers — Trustees    of    Essex    County  Agricultural 
??l  awarded  contract  for  school  on   Maple  St.  to  LOL'IK 
McALOON,   North  Andover,   at   $65,320.     Noted   Dec.  2. 

-N.  Y  ,  Buffalo — Contract  for  laboratory  and  experimental 
building  for  Pierce-Arrow   Motor  Car  Co.   at   Elmwood  Ave 

nnTLTc^oTT^T^^en^alTR-R-  belt  linc  awarded  to  ABERTHAW 
CONSTRUCTION  CO.,  Boston,  Mass.     Estimated  cost,  $15,000. 

BT.  Y.,  New  York— (Borough  of  Bronx  (  —  (Official)— Con- 
tract awarded  to  BUILDING  VIOLATIONS  CORPORATION 
}Y?*tLM£rth  Bld£-  (Borough  of  Manhattan),  for  church  at  East 
187th  St.  and  Tiebout  Ave.,  for  Fast  187th  St.  United  Presby- 
terian Congregation.    Estimated  cost,  $40,000.    Noted  Sept.  30. 

*  1*  j"  ?,ew  Vork — 'Borough  of  Richmond)  — (Official) — Con- 
tract for  three-story,  75xl50-ft.  brick  orphan  asylum  for  Beth- 
lehem Home  awarded  to  C.  SCHNEIDER  &  SON,  1251  DeKalb 
Ave.,  Brooklyn.    Estimated  cost,  $100,000.    Noted  Oct.  14. 

J-'  Atlantic  City— (Official)— Contract  for   12-story  ad- 
dition to  St.  Charles  Hotel  at  St.  Charles  PI.  and  Boardwalk 

^tL^/t^  in  ™a,m5s  9°-  S(^uth  New  Jersey  Ave.  awarded  to 
CRAMP  &  CO.  Denckla  Bldg.,  Philadelphia,  Penn. 

N.  J.,  Princeton — Contract  for  club  house  for  Quadrangle 
Club  awarded  to  MATTHEWS  CONSTRUCTION  CO  Prince- 
ton.    Estimated  cost,  $40,000. 

Penn.,  Lebanon— Board  of  School  Directors  awarded  con- 
tract for  high  school  to  BEARD  CONSTRUCTION  CO.,  Read- 
ing, at  $151,333.    Noted  Oct.  7  and  14. 

Penn.,  Scranton— Contract  for  building  for  First  National 
Bank  awarded  to  S.  SYKES  &  SON,  218  Larch  St.,  Scranton 
Estimated  cost,  $190,000. 

Pe1nu,,'i  Wilkes-Baire — Contract  for  two-story  school 
awarded  to  HERMAN  MAILANDER,  169  Barney  Ave  Wilkes- 
Barre.     Estimated  cost,  $50,000. 

t^-  S*  CoV  sl»arta"l>«rg — Contract  for  hotel  at  Morgan  Sq.  and 
tA1^*™  ^t^/t^11!^1'8'  Hotel  Corporation  awarded  to 
$1°?000  TESSIER  CO.,  Greensboro,  N.  C.    Estimated  cost, 

La.,  New  Orleans — (Official )— Bids  received  Nov.  23  bv  De- 
Ra^me?L°frPul?Hc  Finances  for  Isolation  Hospital  from  J.  A. 
P™tyVT$!2\9\6T;  Llonel  F.  Favrot,  $34,429;  M.  Chessi  Co.,  $34,- 
700.    Noted  Nov.  11. 

T^T^)h.l?T'T~.C?,",t.0,1~Contract  awarded  to  INDIANA  ENGINEER- 
ING AND  CONSTRUCTION  CO.,  Ft.  Wayne,  Ind.,  at  $47,725  for 
Damely-Worley  School.    Noted  Nov.  11. 

^  95,13?'  Cleveland — General  contract  awarded  to  BOLTON 
P£A  T^rCn9xfo£Tciu.?  l;ouse,  for  Bricklayers'  Union.  Estimated 
cost,  $65,000.    Noted  Nov.  11. 

ATT°^i°;  C'eveland — General  contract  awarded  to  SAMUEL 
AUSTIN  &  SON  CO.,  14230  Euclid  Ave.,  for  building  for  J  H 
Donahey  and  Elbert  H.  Baker,  Plain  Dealer  Bldg,  to'  be 
occupied  by  Hudson  Stuyvesant  Motor  Car  Co. 

„^^91,ioA  Cleveland — General  contract  awarded  to  ROBIN- 
SON CONTRACTING  CO.,  Wade  Bldg.,  for  four-story  HOx 
120-ft.  college  for  Western  Reserve  University  Dental  School 
Estimated  cost,  $75,000.    Noted  Nov.  11. 

Ohio,  Cleveland— Great  Western  Oil  Co.  awarded  contracts 
tor  office  building  to  PAUL  BROS.,  Citizens  Bldg.,  masonry 
WO!;k;^T9F„NGER  &  FARMER,  carpentry  work.  Estimated 
cost,  $49,000. 

Ind.,  Bloomington — Contract  for  gymnasium  for  Indiana 
University  awarded  to  A.  E.  KEMMER,  Lafayette,  at  $157,200 
Noted  Aug.  19  and  Oct.  21. 

Ind.,  Ft.  Wayne — INDIANA  ENGINEERING  AND  CON- 
STRUCTION CO..  Ft  Wayne,  awarded  contract  for  three- 
story,  5Sx220-ft.  building  on  Harrison  St.  for  Ft.  Wayne  Land 
and  Improvement  Co. 

Chicago — Pennsylvania  R.R.  awarded  contract  to 
FULLER  CONSTRUCTION  CO.,  New  York,  N.  Y.p  for  four^ 
story,  400x800-ft.  freight  station.  Estimated  cost,  $1,300,000 
Noted  Oct.  7. 

111.,  Chicago — Bids  received  Dec.  1  bv  Board  of  Education 
for  building  Bell  School  from  E.  Reininga,  carpentry  at  $27  - 
772;  A.  E.  Anderson,  masonry  at  $51,490;  South  Halsied  Street 
Iron  Works,  steel  at  $36,461. 

Wis.,  Milwaukee — Alfred  C.  Clas,  Arch.,  awarded  contract 
for  eight-story,  120x200-ft.  hotel  for  Harvev  Bros,  to  DAHL- 
MAN  CONSTRUCTION  CO.,  914  Majestic  Bldg.,  Milwaukee. 
Estimated  cost,  $750,000. 

Minn.,  Minneapolis — Contract  for  state  historical  building 
awarded  to  GEORGE  J.  GRANT  CONSTRUCTION  CO.,  St 
Paul,  at  $397,000. 

Minn.,  Northfield — (Official) — Contract  for  chemistry  build- 
ing at  Northfield  awarded  to  H.  N.  LETOHTON  CO.,  Min- 
neapolis.   Estimated  cost,  $50,000.    Noted  Nov.  25. 

Kan.,  Wichita  —  Contract  awarded  to  SWENSON  CON- 
STRUCTION CO.,  625  Finance  Bldg.,  Kansas  Citv.  Mo.,  for  ad- 
ministration building  for  Y.  M.  C.  A.  Estimated  cost,  $50,- 
000.    Noted  Nov.  11. 

Neb.,  Chadron — (Official) — General  contract  awarded  to 
JOHN  OHLSEN  &  SON,  Loup  Citv,  Neb.,  for  bank  and  office 
building  for  C.  F.  Coffee  and  B.  F.  Putman.    Noted  Nov.  18. 

Tex.,    Austin — (Official) — Contract    for   three-storv  high- 
school  awarded  to  VAN  HORN  SHAW  CONSTRUCTION  CO 
Ft.  Worth,  Tex.,  at  $100,790.    Noted  Nov.  18. 

Tex.,  Houston — Reinhart  &  Donovan.  Oklahoma,  at  $56,000. 
submitted  lowest  bid  for  Taylor  School.    Noted  Nov.  4. 

Idaho,  Boise — Walsh  Bros.  &  Hannan,  Girdley,  Calif ,  at 
$41,874,  submitted  lowest  bid  for  addition  to  public  building. 

Colo.,  Greeley — Lowest  bid  received  on  general  contract  for 
courthouse  was  that  of  Seerie  &  Varnum,  at  $95,400. 
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Ore.,  Echo — Contract  for  city  hall  awarded  to  C.  H. 
KRANTZ,  Portland,  at  $40,065. 

Calif.,  Los  Angeles — Contract  awarded  to  F.  O.  ENGSTRUM 
CO.,  Fifth  and  Seator  St.,  Los  Angeles,  for  bank  building  on 
Spring  St.  for  Security  National  Bank. 


Benjamin  B.  Lawrence,  Class  of  1S7S  Columbia  School  of 
Mines,  New  York,  N.  Y.,  has  purchased  the  Pelton-Doble 
waterwheel  and  Pelton-Francis  turbine  exhibits  of  the  Pelton 
Water  Wheel  Co.,  San  Francisco,  at  the  exposition,  and  has 
presented  the  same  to  the  above  school. 

John  Pierce  &  Co.,  901  West  St.,  New  York,  N.  Y.,  granite 
contractors,  has  filed  a  petition  in  bankruptcy. 

The  Aberthaw  Construction  Co.  announces  the  removal 
of  its  offices  to  more  commodious  quarters  in  the  newly 
erected  Niles  building,  at  27  School  St.,  Boston,  Mass.  Here 
this  company  will  be  still  better  equipped  for  handling  the 
construction  of  industrial  plants,  dams,  and  similar  struc- 
tures. 

The  Bnrdett  Oxygen  Co.  will  complete  the  erection  of  its 
Ft.  Worth,  Tex.,  plant,  at  23rd  and  Jones  St.,  on  Dec.  15,  1915. 
The  plant  is  designed  to  supply  the  Texas  trade  with  Elec- 
trolytic Oxygen  99%%  pure.  The  Texas  plant  is  the  ninth 
plant  erected  by  the  Burdett  Co.  in  the  various  industrial  cen- 
ters of  the  country. 

E.  W.  Van  C.  Lucas,  Consulting  Engineer,  has  moved  his 
office  from  the  Municipal  Bldg.  to  111  Broadway,  New  York, 
N.  Y. 

Subway — The  Public  Service  Commission  on  Dec.  7  award- 
ed the  contract  for  the  installation  of  tracks  on  the  White 
Plains  extension  of  the  Lenox  Ave.  branch  of  the  existing 
subway  to  the  COAST  AND  LAKE  CONTRACTING  CORPOR- 
ATION, at  $53,930.50.  On  the  ground  that  a  mistake  had  been 
made  in  its  estimate,  the  corporation  requested  the  permission 
of  the  Public  Service  Commission  to  withdraw  its  bid,  but  the 
latter  refused.  It  allowed  that  the  bidder  was  responsible  for 
the  error  and  that  the  usual  method  would  be  followed  by 
awarding  the  contract  to  the  lowest  bidder.  It  is  evident  that 
the  city  will  benefit  by  the  award  when  it  is  noted  that  the 
next  lowest  bid,  that  of  the  South  Eastern  Construction  and 
Engineering  Corporation,  was  $101,205.86. 


The   Bussian    Society   for   Electrical    Enterprises,   Ltd.,  of 

Petrograd,  which  is  concessionary  of  electric  lighting  sta- 
tions in  Pawlowsk,  Uman,  Kamenetz-Podolsk,  and  of  tram- 
ways in  Elizabethgrad  and  Uman  has  opened  a  branch  where 
it  is  willing  to  entertain  propositions  from  manufacturers  in 
the  United  States  on  electrical  machines  and  apparatus,  insu- 
lating materials,  steam  and  naphtha  engines  and  water  tur- 
bines, and  desire  to  enter  into  relations  with  first-class  fac- 
tories in  this  country  for  Russia. 

The  Buffalo  Foundry  and  Machine  Co.,  Buffalo,  N.  Y.,  has 
opened  an  office  at  1432  Whitehall  Bldg.,  17  Battery  PI.,  New 
York,  N.  Y.,  to  take  care  of  business  in  this  section  of  the 
country. 

Exports  for  the  Week — Following  is  a  statement  of  exports 
(exclusive  of  specie)  from  the  port  of  New  York,  as  reported 
by  the  Custom  House,  for  the  week  ended  December  4,  with 
comparisons  with  the  previous  year: 


1915 

Exports  for  the  week   $63,713,174 

Previously  reported    1,601,327,622 


Total  since  Jan.  1  $1,665,040,796 


To — 

Argentine  Republic 

Brazil   

Bolivia   

Belgium   

British  Possessions. 

China   

Cuba   

Central  America... 

Chili   

Colombia   

Denmark   

Danish  Possessions 

England   

Ecuador   

Egypt   

France   

French  Possessions 

Germany   

Greece   

Hayti   

Ireland   

Italy   

Kongo   


Value 
$1,603,579 
1,250,320 
52,049 
937,132 
2,994j,681 
75 

1,987,118 
164,807 
100,857 
249,498 
703,692 
19,157 
19,721,403 
77,578 
242,188 
16,391,477 
94,482 
224,227 
405,849 
2,944 
553,233 
2,105,734 
745 


1914 

$20,061,744 
786,351,600 

$806,413,344 

To—  Value 

Mexico    200,455 

Norway    1,359,419 

Netherlands    2,246,235 

Netherlands  Poss. ..  135,839 

Portugal    406,368 

Peru    199,178 

Panama    509,040 

Philippines    536,265 

Paraguay    1,295 

Russia    5,620,036 

Russian  Possessions  642,290 

Scotland    436,611 

Sweden    358,652 

Spain    292,410 

Spanish  Possessions  1,014 

Siam    11,918 

Santo  Domingo   203,370 

Switzerland   68,772 

Turkey    748 

Uruguay    284,630 

Venezuela    228,774 

Total   $63,713,174 


B  VILWAY,  SAN  FRANCISCO,  CALIF. 
Hetch  Hetchy  Project 


Bids  were  received  by  the  Board  of  Public  Works,  Nov.  26, 
for  constructing  a  railway  from  Roasasco  to  the  Hetch  Hetchy 
Reservoir,  about  67  miles,  from  (A)  Porter  Bros.  Co.,  San 
Francisco;    (B)   F.  ROLANDI,  San  Francisco   (awarded  con- 


tract); (C)  MacArthur  Bros.  Co.,  and  Mason  &  Hanger,  San 
Francisco;  (D)  Tibbitts-Pacific  Co..  San  Francisco;  (E)  Utah 
Construction  Co.,  San  Francisco;  (F)  Twohy  Bros.  Co.,  San 
Francisco.    The  item  bids  were  as  follows: 


A 

B 

c 

D 

E 

F 

161,673  cu.yd.  grading,  proposition  No.  1,  granite  

SI .  17 

$1.05 

$1 

23 

$1.30 

$1.36 

376,540  cu.vd.  grading,  proposition  No.  1,  solid  rock  

1.07 

.94 

80 

1.20 

1.36 

97,801  cu.yd.,  proposition  No.  1,  soft  rock  

.69 

.70 

45 

.70 

.75 

372,735  cu.yd.,  proposition  No.  1,  earth  

.38 

.37 

30 

.33 

.36 

1,008,749  cu.yd.  grading,  proposition  No.  2,  alternate  to  proposition 

.7943 

.67 

62 

.83 

.93 

1.04 

811  lin.ft.  Culverts,  12-in.  corrugated  iron  

1.25 

.98 

1 

20 

1.50 

1.505 

1.30 

811  lin.ft.  culverts,  12-in.  corrugated  steel  

1.25 

.90 

1 

15 

1.45 

1.445 

1.23 

4,454  lin.ft.  culverts,  24-in.  corrugated  iron  

2.25 

1.90 

1 

80 

2.55 

2.78 

2.30 

2.25 

1.75 

1 

70 

2.40 

2.66 

2.20 

3.00 

2.70 

2 

80 

3  50 

3  765 

3.20 

3.00 

2  50 

2 

65 

3.30 

3.585 

3. 10 

944  lin.ft.  culverts,  36-in.  corrugated  iron  

3.75 

3.30 

3 

25 

4  20 

4.615 

3.80 

944  lin.ft.  culverts,  36-in.  corrugated  steel  

3.75 

3. 15 

3 

10 

3  90 

4  395 

3.70 

425.00 

600.00 

475 

00 

812  00 

500  00 

420  00 

425 . 00 

670  00 

570 

00 

750.00 

625  00 

500.00 

1  mile  ballast,  section  1,  broken  stone  

2,700.00 

2,122.80 

2,535 

00 

3,360.00 

3,000  00 

2,000  00 

2,250  00 

1,592. 10 

1,335 

00 

1,690  00 

2,250  00 

2,400.00 

1,350.00 

707.60 

1,235 

00 

1,045.00 

1,720.00 

1,900.00 

1  mile  ballast,  section  2,  broken  stone  

2,700  00 

1,592. 10 

2,535 

00 

3,040.00 

3,000  00 

2,000.00 

2,250.00 

1,405.20 

1,310 

00 

1,525.00 

2,250  00 

2,300.00 

1,350  00 

1,061.40 

1,135 

00 

895.00 

1,720  00 

1,900.00 

2,700  00 

1,592. 10 

2,535 

00 

2,540.00 

3,000.00 

2,000  00 

1  mile  ballast,  section  3,  gravel  

2,250.00 

1,326.75 

1,285 

00 

1.400.Q0 

2,250.00 

2,000.00 

1,350.00 

1,061.40 

1,085 

00 

895.00 

1,720.00 

2,000.00 

1  mile  ballast,  section  4,  broken  stone  

2,700.00 

1,592. 10 

2,535 

00 

2,760.00 

3,000.00 

2,000  00 

2,250.00 

1,405.20 

1,285 

00 

1,580.00 

2,250  00 

2,300.00 

11.7  miles  ballast,  section  4,  selected  

1,350  00 

1,061.40 

1,085 

00 

875.00 

1,720  00 

2,000.00 

1  mile  ballast,  section  5,  broken  stone  

2,700.00 

2,034.35 

2,535 

00 

2,540  00 

3,000  00 

2,000  00 

2,250.00 

1,503.65 

1,285 

00 

1,350  00 

2,250  00 

2,000.00 

11  miles  ballast,  section  5,  selected  

1,350  00 

884  50 

1,085.00 

975  00 

1,720  00 

2,000.00 

69  miles  track  construction  

9,750  00 

J.450.00 

9,485 

00 

11,480.00 

8,726  88 

9,100.00 

175.00 

140.00 

190 

00 

200 . 00 

224.24 

225.00 

20,000  lin.ft.  guard  rails  

1  00 

.62 

50 

.11 

.50 

.60 

.07 

.065 

09 

.08 

.0375 

.06 

25,000  rail  braces  

.30 

.33 

32 

.44 

.27 

.21 

.25 

.21 

27 

.27 

.22 

.21 

10  derails  

30  00 

15.00 

14 

00 

32  00 

10  00 

20.00 

100  cattle  guards  

25  00 

15  00 

14 

00 

25  00 

29  90 

20.00 

550  00 

400  00 

365 

00 

670.00 

377.05 

420.00 

60,000  pounds  steel  oil  tanks  (2)  

.08 

.04 

08 

.086 

072 

.06 

850  00 

995  00 

550 

00 

1,200  00 

785  68 

1,800  00 

1  set  equipment  for  oil  tank,  with  steam  pump  

1,700.00 

1,282.00 

560 

00 

2,200.00 

1,432.42 

2,300.00 

040070  lb.  Tuolumne  River  bridge  (2  alternatives) ,  proposition  No.  1 : 

mSteel  truss  bridge,  solid  riveted    

.052 

.055 

06 

.069 

. 05962 

.0625 

470,000  lb.  Tuolumne  River  bridge  (2  alternatives) ,  proposition  No.  2: 

Steel  truss  bridge,  pin  connected  

.052 

.053 

055 

.067 

.05786 

.0575 

130,00  lb.  (2  alternatives)  steel  plate  girder  approaches  

.052 

.052 

.055 

.06 

. 05005 

.055 

40  00 

40  00 

43 

00 

63.00 

40.00  _ 

70.00 

25,000  lb.  iron  in  trestles  

.16 

.05 

05 

.063 

.04 

.06 

2,500  cu.yd.  masonry,  concrete  

14  00 

12  00 

8 

.50 

14.50 

12.00 

11.00 

3.50 

3  00 

3 

50 

4.00 

5  00 

8.00 

2  50 

2.00 

2 

50 

2  00 

2.00 

6  00 

1  50 

1  75 

65 

1  00 

1  00 

6  00 

700.00 

575 . 00 

415 

00 

540.00 

500.00 

340.00 

250.00 

380  00 

245 

00 

112.00 

114.33 

100.00 

25  00 

16.00 

25 

00 

50  00 

16.17 

20  00 

81,932,668 

$1,800,925 

$1,955,062 

$1,555,376 

$1,543,080 

$1,810,807 

3G9 
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RAILWAYS — STEAM  AND  ELECTRIC 
Proposed  Work 

New  York — Movement  is  being  agitated  to  construct  elec- 
tric railway  from  Oneonta  to  Davenport,  through  South 
Worcester  and  Charlotteville  to  Summit. 

Virginia — Chesapeake  &  Ohio  Railway  contemplates  an  ex- 
penditure of  $160,000  for  new  terminal  trackage  at  Newport 
News.    F.  I.  Cabell,  Richmond,  Cr.  Engr. 

West  Virginia — Spur  will  be  constructed  from  Cross  Creek 
Tunnel  north  to  Wellsburg  to  Follansbee,  about  three  miles, 
by  Wabash  R.R.    A.  O.  Cunningham,  St.  Louis,  Mo.,  Ch.  Engl'. 

West  Virginia — Surveys  being  made  by  Kanawha,  Glen 
Jean  &  Eastern  R.R.  for  extension  from  Tamrov  south  to 
Beckley,    8.05   miles.     V.   Veazey,    Mt.    Hope,    Ch.  Engr. 

North  Carolina — Southern  Power  Co.  plans  to  build  elec- 
tric railway  from  Greensboro  to  Reidsville  and  Spray,  30 
miles.    W.  S.  Lee,  Charlotte,  Vice-Pres.  and  Ch.  Engr. 

Georgia — Savannah  &  Southern  Railway  contemplates  ex- 
tension from  Willie  southwest  to  Glennville,  a-bout  16  miles. 
W.  G.  Tuten,  Letford,  Ga.,  Gen.  Mgr. 

Florida — Jacob  Brown  and  J.  H.  Taylor  interested  in  con- 
struction of  railway  from  Ocala  to  Silver  Springs,  Fla.,  about 
five  miles. 

Alabama — Press  reports  state  that  Alabama,  Tennessee  & 
Northern  Railway  has  been  purchased  by  Illinois  Central  R.R. 
which  plans  to  extend  line  to  Tuscaloosa,  30  miles.  A.  S.  Bald- 
win, Chicago,  111.,  Ch.  Engr.,  Illinois  Central  R.R. 

Alabama — Surveys  made  by  Gulf,  Florida  &  Alabama  Rail- 
way for  extension  from  Kimbrough  north  to  Jasper,  Ala.,  158 
miles.     G.  A.  Berry,  Pensacola,  Ch.  Engr. 

Louisiana — Louisiana  &  Arkansas  Railway  plans  to  build 
an  extension  from  Wildsville  Junction  to  Vidalia,  La.,  about 
22.59  miles.     William  Buchanan,  Texarkana,  Ark.,  Pres. 

Tennessee — Carolina,  Greenville  &  Northern  Railway  has 
sold  bonds  for  proposed  railway  between  Bristol  and  Knox- 
ville,  via  Kingsport,  Newport  and  Sevierville,  about  140  miles. 
F.  A.  H.  Kelley,  Greenville,  Tenn.,  Ch.  Engr.    Noted  Oct.  14. 

Tennessee — Surveys  being  made  by  Nashville,  Chattanooga 
&  St.  Louis  Railway  for  spur  to  Sylvan  Mills,  about  two  miles. 
H.  McDonald,  Nashville,  Ch.  Engr.     Noted  Sept.  23. 

Ohio — Cleveland,  Alliance  &  Mahoning  Valley  R.R.,  Cleve- 
land, contemplates  a  double-track  line  from  Warren  to 
Youngstown,  via  Niles. 

Indiana — Gary,  Hobart  &  Eastern  Traction  Co.,  Hobart, 
contemplates  construction  of  12  miles  of  track  between  Ho- 
bart and  Valparaiso  next  year.  B.  J.  Schramm,  Hobart,  Gen. 
Supt.  and  Pur.  Agt. 

Michigan — United  Railway  Co.,  Detroit,  plans  to  extend 
South  Dearborn  line  from  River  Rouge  to  Ecorse.  F.  W. 
Brooks,  Detroit,  Gen.  Mgr. 

Wiseonsin — Green  Bay  &  Eastern  R.R.  incorporated  to 
build  an  interurban  railway  from  Green  Bay  to  Sheboygan,  via 
Manitowac,  about  70  miles.  Charles  Frazier,  Manitowac,  in- 
terested.   Noted  Nov.  11. 

Iowa — Citizens  of  Des  Moines  voted  to  grant  25-year 
franchise  to  Des  Moines  City  Railway  Co.  Under  terms  of 
franchise  company  will  be  obliged  to  expend  $1,500,000  for 
improvements  during  next  three  years,  including  eight  mile 
extension.     L.  L.  Sloss,  Des  Moines,  Pres. 

Iowa — Ft.  Dodge,  Des  Moines  &  Southern  R.R.,  Boone, 
plans  to  build  railway  from  Swanwood  Junction  to  Des 
Moines,  about  six  miles,  next  year. 

Minnesota — Surveys  being  made  for  railway  from  Port 
Arthur  to  Duluth,  Minn.,  to  be  known  as  Great  Northern, 
Minnesota  &  Duluth  R.R. 

Minnesota — St.  Paul  Southern  Electric  Railway,  St.  Paul, 
plans  to  build  a  railway  from  Hastings  to  Rochester,  64 
miles,  during  1916.  H.  A.  Genung,  1615  Pioneer  Bldg.,  St.  Paul, 
Ch.  Engr. 

South  Dakota — South  Dakota  &  Western  Railway  Co.  se- 
cured right-of-way  for  railway  from  Mitchell  to  Brule,  via 
Platte.    W.  L.  Bruce,  interested.    Noted  Oct.  21. 

Missouri — Kansas  City,  Lawrence  &  Tokepa  R.R.  Co.. 
Kansas  City,  plans  to  build  about  52  miles  of  track  between 
Zarah  and  Topeka  next  year.  F.  P.  Dickson,  Kansas  City, 
Pres,  and  Pur.  Agt. 

Arkansas — Cache  Valley  R.R.  plans  to  build  line  from 
Thebes,  111.,  to  Little  Rock,  Ark.,  246  miles.  G.  W.  L.  Brown, 
Sedgwick,  Ark.,  Asst.  Pres.,  Secy,  and  Gen.  Mgr. 

Arkansas — Surveys  made  by  Ft.  Smith,  Subiaco  &  Eastern 
R.R.  for  line  from  Scranton  to  Dardanelle,  Ark.,  23  miles. 
Henry  Stroup,  Paris,  Pres.  and  Gen.  Mgr. 

Texas — Chicago,  Weatherford  &  Gulf  Railway  Co.,  re- 
cently incorporated  with  $250,000  capital  stock,  plans  to  con- 
struct a  railway  from  Gainesville  via  Weatherford  to  Waco, 
Tex.,  about  150  miles.  L.  Decker,  Middletown,  N.  Y.,  Vice- 
Pres.  and  Gen.  Mgr. 

Texas — Preliminary  surveys  made  by  Houston  &  San  An- 
tonio Interurban  Electric  Railway  Co.  for  proposed  railway 
via  Seguin,  Zeul,  Gonzales  Schulenberg  and  Eagle  Lake,  about 
200  miles.    E.  Kennedy,  Houston,  Pres. 

Texas — Surveys  being  made  by  Lutcher  &  Moore  Lumber 
Co.  for  extension  of  its  Gulf,  Sabine  &  Red  River  R.R.,  about 
35  miles. 


Oklahoma— Surveys   made    for   railway    from   Clinton  to 
».  Chickasha  for  Clinton,  Oklahoma  &  Western  Railway,  also  for 
extension  to  Oklahoma  and  from  Clinton  to  Tuttle,  via  Union 
City.    G.  V.  McClure,  Oklahoma,  Ch.  Engr.    Noted  Aug.  26. 

Oklahoma — Ft.  Smith,  Poteau  &  Western  Railway  plans  to 
build  extension  south  from  Poteau,  10  miles.  J.  E.  Finnev 
Gen.  Mgr. 

Oklahoma  —  Santa  Fe  System  contemplates  spur  from 
Sumpttvr  to  oil  field,  northeast  of  Blackwell,  Kay  County.  C. 

w-  Felt,  Chicago,  111.,  Ch.  Engr.,  Atchison,  Topeka  &  Santa 
Fe  System. 

„cCol?,ra,loTDenver  &  Rio  Grande  R.R.  plans  to  broad  gage 
235  miles  of  its  line  in  Colorado  and  New  Mexico.  J.  G 
Gwyn,  Denver,  Ch.  Engr. 

Idaho — Lewiston,  Nezperce  &  Eastern  R.R.,  Lewiston,  plans 
to  issue  bonds  to  construct  railway  to  Waha,  Idaho.  J.  1\ 
Vollmer,  Lewiston,  Vice-Pres. 

<-Id,ahS, — Business  men  of  Pocatello  plan  to  organize  Po- 
catello  Transportation  and  Interurban  Co.  to  construct  a  rail- 
way about  seven  miles  long. 

Arizona— Phcenix  Railway  Co.,  of  Arizona  plans  to  double 
track  its  line  on  West  Washington  St.  to  the  Capitol.  Sam- 
uel H.  Mitchell,  Gen.  Mgr. 

Oregon — Southern  Oregon  Traction  Co.,  Medford,  plans  to 
extend  its  line  to  Ruch  and  Blue  Ledge  copper  mine,  about  30 
miles.    C.  E.  Bullis,  Medford,  Gen.  Mgr. 

California — City  Council  granted  franchise  to  Oakland,  An- 
tioch  &  Eastern  Railway  to  build  double-track  line  on  M  St 
extending  westerly  to  Sacramento  River,  easterly  along  M  St. 
to  Third  St.,  along  Third  St.  to  I  St.  H.  A.  Mitchell,  San 
Francisco,  Secy,  and  Gen.  Mgr. 

.  ^J''«!",ia — Western  Pacific  Railway  plans  an  expenditure 
01  $ZO,000,000  for  new  line  when  same  is  taken  from  the 
hands  of  receiver.     T.  J.  Wyche,  Ch.  Engr. 

Ontario— Pere  Marquette  R.R.,  Detroit,  plans  to  double- 
track  its  line  between  Blenheim  and  Wilkie,  Ont.  A.  L. 
Grandy,  Detroit,  Ch.  Engr. 

Ontario — Toronto,  Hamilton  &  Buffalo  Railway  Co.,  Hamil- 
ton, plans  to  build  a  railway  between  Dunville  and  Port  Mail- 
land.     H.  L.  Latham,  Hamilton,  Ont.,  Ch.  Engr. 

Alberta,  Edmonton — See  item  under  "Light,  Heat  and 
Power. 

Bids  In  and  Contracts  Awardeil 
Oklahoma — Henryetta,  Oklahoma  &  Western  Railway  Co. 
awarded  contract  for  grading  line  from  Henrvetta  to  Kusa, 
Dewar  and  other  towns  to  ALLY  BROS.    W.  T.  Croslen,  Okla- 
homa, Pres.    Noted  Nov.  18  and  Dec.  9. 

LIGHT,   HEAT   AND  POWER 
Proposed  Work 

N.  Y.,  Lindehurst — See  item  under  "Water-Works." 

N.  Y.,  New  York — (Borough  of  Manhattan — (Official)  — 
Bids  will  be  received  by  John  A.  Kingsbury,  Comr.,  Dept.  of 
Pub.  Charities,  Municipal  Bldg..  until  10:30  a.m.,  Dec.  20,  for 
new  steam  supply  and  return  lines  between  power  house  and 
main  building  of  City  Hospital  District,  Blackwell's  Island. 

N.  Y.,  Sanborn — Plans  being  considered  for  electric-light 
plant. 

N.  Y.,  Scriba — Public  Service  Commission,  Oswego,  granted 
franchise  to  Peoples  Gas  and  Electric  Co.,  Oswego,  to  install 
and  operate  electric  distribution  system  in  Scriba. 

N.  Y.,  Syracuse — Syracuse  Lighting  Co.  granted  franchise 
by  Public  Service  Commission,  Syracuse,  for  transmission  line 
between  Syracuse  and  Geddes. 

N.  J.,  Trenton — New  Jersey  State  Hospital  will  build  ad- 
dition to  its  powerhouse. 

Penn.,  Ellwood  City — Mahoning  &  Shenango  Valley  Elec- 
tric Co.  plans  to  build  transmission  line  from  New  Castle  to 
station  of  Pennsylvania  Power  Co.  in  Ellwood  City. 

Penn.,  Meadville — City  plans  to  enlarge  and  improve  elec- 
tric-light  plant.     Estimated   cost,  $10,000. 

Penn.,  Norristown — (Official) — Bids  will  be  received  by 
Trustees  of  State  Hospital  for  Insane  of  Southeastern  District 
of  Pennsylvania  until  Dec.  30  for  center  crank  automatic 
engine,  alternating  current  dynamo,  switchboard  and  ventilat- 
ing fans.  W.  W.  Hibbert,  415  Hale  Bldg.,  Philadelphia,  Con- 
sult. Engr.    (See  adv.) 

Penn.,  West  Reading — Reading  Transit  Co.  plans  to  im- 
prove its  power  plant  at  West  Reading.  Estimated  cost, 
$300,000. 

Md.,  Baltimore — Press  reports  state  that  Columbia  Gas  and 
Electric  Co.,  New  York,  N.  Y.,  will  build  natural  gas  pipe  line 
from  West  Virginia  fields  to  Baltimore.  Estimated  cost,  $10,- 
000,000.    A.  B.  Leach,  149  Broadway,  New  York,  N.  Y.,  Pres. 

W.  Va.,  Wellsburg — Company  will  be  organized  bv  Amer- 
ican Gas  and  Electric  Co..  30  Church  St.,  New  York.  N.  Y.,  to 
build  electric-light  plant  on  Ohio  River  and  Pennsvlvania  R.R. 
near  Wellsburg.  Estimated  cost,  $2,500,000.  Sargeant  & 
Lundy,   Chicago,  111.,  Consult.  Engr. 

La.,  Crowley — See  item  under  water  works. 

Ky.,  Georgetown — See  item  under  "Water  Works." 

Ky.,  Mt.  Olive — A.  Chandler  interested  in  construction  of 
electric-light  plant  in  Mt.  Olivet. 
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Ohio,  Belpre — Proposition  to  grant  franchise  to  install  and 
operate  electric-light  plant  and  water  system  in  Belpre  under 
consideration  by  Village  Council. 

Ohio,  Norwood — Ault  &  Wiborg  Co.,  Cincinnati,  plan  to 
build  boiler  and  power  house  addition  to  its  plant  in  Norwood. 

Ohio,  Steuben  vUle — American  Gas  and  Fuel  Co.  plans  to 
build  power  plant  at  Beach  Bottom  near  Steubenville.  Esti- 
mated cost,  $2,500,000. 

Ind.,  Miller — City  has  applied  to  Public  Service  Commission 
for  permission  to  issue  $12,500  bonds  for  electric-light  plant. 

111.,  Oak-wood — City  contemplates  municipal  electric-light 
plant. 

Wis.,  Waupaca — City  and  O.  G.  Nelson  Lumber  Co.  will 
build  power  dam  across  Waupaca  River. 

Iowa,  Fairbanks — Citizens  voted  $6,000  bonds  for  electric- 
lighting  system.    Noted  Oct.  21. 

Iowa,  Thornton — Thornton  Light  and  Power  Co.,  recently 
incorporated,  will  build  electric-light  and  power  plant.  H.  O. 
Cace,  Pres. 

Minn.,  Brown  Valley — Ottertail  Power  Co.,  Fergus  Falls, 
has  purchased  local  electric-light  plant  for  $13,500.  Com- 
pany will  build  transmission  line  to  Brown  Valley  and  also 
extend  lines  to  Beardsley,  Peever  and  Siseton. 

Minn.,  Plummer — (Official) — Bonds  for  municipal  electric- 
light  plant  will  be  sold  Dec.  27.    Noted  Nov.  25. 

Kan.,  Altoona — Plans  being  considered  for  electric-light 
plant  in  Altoona.  Frank  Adams  of  Overleese  &  Askins,  Bart- 
lesville,  Okla.,  interested. 

Kan.,  Coffeyville — (Official) — Election  will  be  held  Dec.  28 
to  vote  on  $20,000  bonds  for-  municipal  electric-light  plant.  H. 
H.  Deichler,  City  Clk.    Noted  Dec.  2. 

Kan.,  Dodse  City — Midland  Water,  Light  and  Ice  Co.  plans 
to  extend  transmission  lines  to  Bucklin  and  Ford,  about  30 
miles. 

Kan.,  Riley — R.  B.  Fegan,  Junction  City,  applied  to  City 
Council  for  franchise  to  install  and  operate  electric-light 
plant  in  Riley. 

Neb.,  Dawson — Installation  of  electric-light  plant  in  Daw- 
son under  consideration. 

Neb.,  Ruskin — Citizens  voted  $6,000  bonds  for  electric-light- 
ing system. 

S.  D„  Revill — Plans  being  prepared  for  electric-light  plant 
in  Revill. 

N.  D.,  Plaza — Construction  of  electric-light  plant  in  Plaza 
under  consideration. 

Mo.,  Pleasant  Hill — Pleasant  Hill  Light  and  Power  Co. 
plans  to  build  transmission  line  from  Pleasant  Hill  to  Stras- 
burg. 

Ark.,  Hartford — City  plans  to  install  electric-light  plant. 

Tex.,  Gainesville — Texas  Power  and  Light  Co.  plans  to  in- 
stall new  equipment  in  its  plant  next  year. 

Tex.,  McKinney — Citizens  voted  to  sell  municipal  electric- 
light  plant  to  Texas  Light  and  Power  Co.  who  will  improve 
same.    Estimated  cost,  $100,000. 

Tex.,  Portland — Citizens  plan  to  incorporate  town  and  issue 
bonds  for  electric-light  plant. 

Okla.,  Ardmore — City  contemplates  $150,000.  bond  issue  for 
gas  pipe  line.    J.  H.  Corlock,  City  Engr. 

Okla.,  Oklahoma — Plans  being  considered  by  Oklahoma  Gas 
and  Electric  Co.  for  extending  service  mains  to  territory  sur- 
rounding city. 

Ariz.,  Globe — Arizona  Commercial  Co.  plans  to  build  power 
plant.    Estimated  cost,  $50,000. 

Wash.,  Prescott — Pacific  Power  and  Light  Co.,  Walla  Walla, 
applied  to  County  Commissioners  for  permit  to  build  trans- 
mission line  from  Prescott  to  Waitesburg. 

Wash.,  Prosser — City  contemplates  election  to  vote  on 
bonds  for  municipal  electric-light  and  power  plant. 

Calif.,  Loyalton — Election  will  be  held  Dec.  27  to  vote  on 
$5,000  bonds  for  municipal  electric-light  plant.    Noted  Nov.  11. 

Calif.,  San  Pedro — Permit  granted  F.  O.  Engstrum  Co., 
Fifth  and  Seaton  St.,  Los  Angeles,  for  power  house  for  Amer- 
ican Trona  Co.,  Pacific  Electric  Bldg. 

Que.,  Hull — City  plans  expenditure  of  $20,000  for  extending 
electric-lighting  system.    H.  Boulay,  Clk. 

Ont.,  Kamoka — Town  will  build  hydro-electric  power  and 
distribution  svstem.  Estimated  cost,  $10,000.  E.  R.  Bar- 
clay, Clk. 

Ont.,  Watford — Plans  being  prepared  for  hydro-electric 
power  and  distribution  plant.  Estimated  cost,  $14,000.  W.  S. 
Fuller,  Watford,  interested. 

Alt  a.,  Edmonton — Press  reports  state  that  G.  W.  Farrell  & 
Co.,  St.  Francis  Xavier  St.,  Edmonton,  plans  to  build  power 
plant  and  electric  railway.    Estimated  cost,  $6,000,000. 

Bids  In  and  Contracts  Awarded 
N.  Y„  Cape  Vincent — LEONARD  J.  GATES,  Cape  Vincent, 
awarded  contract  for  transformer  station  for  Northern  Utili- 
ties Co.,  Inc.,  Watertown. 

N.  J„  Elizabeth — (Official) — Contract  for  two-story,  lOOx 
241-ft.  gas  accumulator  building  for  American  Gas  Co.  award- 
ed to  UNITED  FIREPROOFING  CO.,  8  West  40th  St.,  New 
York,  N.  Y.     Estimated  cost,  $60,000. 

Ind.,  Terre  Haute — Indiana  Gas  and  Coke  Co.  awarded  con- 
tract for  gas  coke  plant  to  GAS  MANUFACTURING  CO., 
Cleveland.     Estimated  cost,  $750,000. 

Minn.,  St.  Paul — (Official) — Contract  for  installing  heating 
and  lighting  systems  in  Minnesota  Historical  Society  Build- 
ing awarded  to  GEORGE  M.  McGEARY  &  SON,  St.  Paul,  at 
$40,324;  and  ELECTRIC  CONTRACTING  CO.,  St.  Paul,  at  $11,- 
000.    See  item  under  "Buildings." 

Calif.,  Kecler — Contract  for  seven  mile  transmission  line 
from  Keeler  to  Cerro  Gordo  mines  for  Southern  Sierras  Power 
Co.,  Riverside,  awarded  to  M.  A.  STAMPHER  CO.,  1821  South 
Hoover  St.,  Los  Angeles. 


BRIDGES 
Proposed  Work 

N.  Y„  Perry — Town  Board  contemplates  rebuilding  of 
Borden  Ave.  bridge.     Estimated  cost,  $6,000. 

N.  J„  Newark — Report  of  Bridge  Committee  recommend- 
ing an  appropriation  for  preliminary  survey  of  new  bridge 
over  Newark  Bay  between  Elizabeth  and  Bayonne  adopted 
by  Board  of  Freeholders  of  Union  County.    Noted  Dec.  2. 

Penn.,  Johnstown — City.  County  and  Johnstown  Traction 
Co.  contemplate  concrete  bridge.  Estimated  cost,  $75,000.  J. 
W.  Cramer,  City  Clk. 

Penn.,  New  Castle — Plans  will  be  prepared  by  T.  A.  Gilkey. 
Engr.,  for  new  bridge  to  replace  South  Mill  St.  bridge. 

Penn.,  Pittsburgh — City  contemplates  concrete  or  steel 
bridge  across  Greenfield  Ave.  Estimated  cost  of  former, 
$100,000;  latter,  $65,000.    George  S.  Webster,  City  Engr. 

N.  C„  Bryson  City — Bids  will  be  received  until  Dec.  20  by 
Swain  County  Highway  Commission  for  four  40-ft.  span  and 
one  300-ft.  concrete  bridges.  T.  M.  Howerton,  Bryson  City, 
Engr. 

Tenn.,  Bristol — Southern  Ry.  plans  to  build  bridge  across 
railway  tracks  at  English  St.  Estimated  cost,  $7,000.  B. 
Herman,  Washington,  D.  C,  Ch.  Engr. 

Ohio,  Bridgeport — Bids  will  soon  be  received  for  repairing 
bridges  at  an  estimated  cost  of  $7,000. 

Ind.,  Jeffersonville — Pennsylvania  R.R.  will  build  double- 
track  bridge  across  Ohio  River  between  Jeffersonville  and 
Louisville,  Ky.    Estimated  cost,  $2,500,000. 

Kan.,  Lawrence — Date  for  receiving  bids  for  bridge  on 
county  line  between  Douglas  and  Franklin  Counties  extended 
from  Nov.  6  to  Jan.  3.    Noted  Oct.  28. 

Neb.,  York — Bids  will  be  received  until  noon,  Jan.  11,  by 
the  Commissioners  of  York  County  for  steel  and  concrete 
bridges  for  1916.     A.  H.  Beck,  County  Clk. 

Mo„  Valley  Park — W.  A.  Koons  is  interested  in  proposition 
to  bond  city  for  $150,000  for  constructing  bridge  and  culverts 
in  St.  Louis  County. 

Tex.,  Marshall — Citizens  voted  $50,000  bonds  for  viaduct 
over  tracks  of  Texas  &  Pacific  Railway.    Noted  Nov.  4  and  11. 

Okla.,  Purcell — Election  to  vote  on  $100,000  for  bridge 
work  in  McClain  County  has  been  postponed  indefinitely. 
Noted  Dec.  2  and  9. 

Calif.,  Sacramento — Bids  will  be  received  by  State  Highway 
Commission,  515  Forum  Bldg.,  Los  Angeles,  until  2  p.m.,  Dec. 
27,  for  bridge  across  Petaluma  Creek  at  Green  Point. 

Bitls  In  and  Contracts  Awarded 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Lowest  bids  received  Dec.  9  for  constructing  Unionport  bridge 
over  Westchester  Creek  were  as  follows:  Rodgers  &  Hagerty, 
Inc.,  $195,511;  William  J.  Rodgers,  $199,399;  H.  D.  Robinson, 
$208,103.    Noted  Nov.  25. 

Penn.,  Harrisburg — (Official) — Contract  for  bridge  across 
Four  Mile  Creek,  Harborcreek  Township,  Erie  County,  award- 
ed to  LININGER  &  BENNETT,  Conneaut  Lake,  Ohio,  at  $3,994. 
Robert  J.  Cunningham,  State  Highway  Comr.    Noted  Dec.  2. 

Penn.,  Philadelphia — Bids  were  received  Dec.  8  by  Depart- 
ment of  Public  Works  for  (a)  Annsbury  St.  and  North  Penn- 
sylvania R.R.  bridge,  (b)  OFthodox  St.  bridge,  as  follows:  (a) 
Donato  Delise,  Philadelphia,  $41,410;  Peoples  Bros.,  Philadel- 
phia, $43,999;  T.  F.  Reillv,  Philadelphia,  $46,000:  (b)  Richard 
Walsh  &  Sons,  Inc.,  Philadelphia,  $23,750;  Donato  Delise, 
Philadelphia,  $24,600;  J.  D.  Domey,  Philadelphia,  $24,990. 
George  S.  Webster,  City  Engr.    Noted  Dec.  2. 

Va.,  Hanover — (Official) — All  bids  received  Nov.'  24  for 
reinforced-concrete  bridge  over  Little  River,  Hanover  County, 
rejected.     Noted  Nov.  18. 

Miss.,  l,eakesville — (Official) — Contract  for  bridge  across 
Chickasawhay  River  awarded  to  VINCENNES  BRIDGE  CO., 
Vincennes,  Irid.,  at  $8,289.    Noted  Oct.  21  and  Nov.  18. 

Tenn.,  Jackson — Contract  for  three  highway  bridges 
awarded  to  NASHVILLE  BRIDGE  CO.,  Nashville,  at  $8,850. 

Ohio,  Warren — (Official) — Contract  for  superstructure  of 
South  Main  St.  bridge  awarded  to  OREGONIA  BRIDGE  CO.. 
Lebanon,  at  $8,200.    Noted  Dec.  2. 

Ind.,  Wabash — (Official) — Contract  for  Huntington  St. 
bridge  awarded  to  JANSE  BROS.,  BOOMER,  HUGHES  & 
CRAIN  CONSTRUCTION  CO.,  Detroit,  Mich.,  at  $42,498.  A.  W. 
Grovenor,  Ft.  Wayne,  Engr.    Noted  Dec.  2. 

Mich.,  Detroit — (Official) — Contract  for  wrecking  burned 
Belle  Isle  Bridge  awarded  to  CANDLER  DOCK  AND  DREDGE 
CO.,  305  Moffat  Bldg.,  Detroit,  at  $4,250,  plus  approximately 
800  tons  of  salvaged  wrought  iron.    R.  H.  Hidey,  Engr. 

111.,  Chicago — (Official) — Lowest  bids  received  Dec.  2  by 
Sanitary  District  of  Chicago  for  superstructures  of  Calumet 
Sag  bridges  were  as  follows:  Milwaukee  Bridge  Co.,  Milwau- 
kee, Wisi,  North  Rd.  bridge,  $5,970;  Paper  Rd.  bridge,  $11,033; 
48th  Ave.  bridge,  $4,073;  Homan  Ave.  bridge.  $10,556; 
Kedzie  Ave.  bridge,  $3,158;  Francisco  Ave.  bridge,  $3,158;  Chi- 
cago Bridge  and  Iron  Co.,  Chicago,  111.,  Archer  Rd.  bridge.  $3.- 
900;  Western  Ave.,  bridge,  $6,900;  Division  St.  bridge,  $3,300: 
Ann  St.  bridge,  $3,450;  Chicago  St.  bridge,  $3,450.  Noted 
Nov.  18. 

Kan.,  Wathena — Contract  for  reinforced-concrete  bridge 
across  Peters  Creek  awarded  to  J.  H.  WAGENKNECHT,  Wa- 
thena, at  $5,477.     Noted  Nov.  4. 

Ark.,  Osceola — Contract  for  eight  bridges  awarded  to 
MIDLAND  BRIDGE  CO.,  Kansas  City,  Mo.,  at  $7,869;  draw 
bridge  across  Little  River  to  VINCENNES  BRIDGE  CO.,  Vin- 
cennes Ind.,  at  $5,850. 

Okla.,  Miami — Contract  for  five  bridges  for  Ottawa  County 
awarded  to  CONCRETE  STEEL  AND  CONSTRUCTION  CO., 
Joplin,  Mo.,  at  $4,240. 

Idaho,  Parma — (Official) — Contract  for  steel  bridge  across 
Boise  River  at  Parma  awarded  to  MISSOURI  VALLEY 
BRIDGE  AND  IRON  CO.,  Leavenworth,  Kan.,  at  $18,580.  Noted 
Oct.  7  and  Nov.  4. 
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Calif.,  Sacramento — (Official) — Contract  for  plate  girder 
bascule  bridge  near  easterly  side  of  Yolo  By-Pass  awarded 
to  SECURITY  CONSTRUCTION  CO.,  38th  and  Alameda  St, 
Los  Angeles,  at  $24,671.    Noted  Nov.  11  and  Dec.  9. 

^TTSSxT•^.Ha,nmon,1 — Contract  for  bridge  awarded  to  A.  BEAU- 
CHESNE,  Arthabaska.    Estimated  cost,  $4,000. 

WATER-WORKS 
Proposed  Work 
Mass.,  Bernardston — Citizens  voted  to  petition  the  Legisla- 
ture to  allow  town  to  establish  water  system.    Estimated  cost, 
$30,000. 

Mass.,  Fitchburg — City  will  soon  make  loan  of  $250,000, 
$130,000   of  which  will  be  used  for  improving  water-works. 

Conn.,  Bridgeport — Bridgeport  Hydraulic  Co.  will  develop 
its  water  shed  in  Saugautuck  Valley. 

„T  Conn.,  Co'Iinsville — Plans  being  considered  by  Collinsville 
Water  Co.  for  filtration  plant. 

N.  Y.,  Batnvia — Contract  for  filtration  plant  and  pumping 
station  will  be  awarded  next  spring.  Estimated  cost,  $135,000. 
Chester  &  Fleming,  Pittsburgh,  Penn.,  Engr.    Noted  Nov.  4. 

N.  Y.,  Buffalo — See  item  under  "Miscellaneous." 

N.  Y.,  Lindenhurst — Plans  prepared  for  water  system  and 
electric-light  plant.    Estimated  cost,  $125,000. 

,.  N-  ^ew  York — (Official)— Bids  will  be  received  by  Wil- 
liam Williams,  Commissioner  of  Water  Supply,  Gas  and 
Electricity,  Municipal  Bldg.,  until  2  p.m.,  Dec.  24,  for  furnish- 
ing apparatus  and  appurtenances  for  applying  liquid  chlorine 
to  Croton  water-supply  at  Dunwoodie,  Yonkers,  N.  Y. 
,.  N'TX:?,IVew  York — (Official) — Bids  will  be  received  by  Wil- 
liam Williams,  Commissioner  of  Water  Supply,  Gas  and"  Elec- 
tricity, until  2  p.m.,  Dec.  24,  for  furnishing  and  erecting  a 
frame  building  for  use  as  boiler  house  at  the  Clove  pumping 
station. 


«in^n^*™HtUtchins,on~~Citizens  contemplate  two-mile  exten- 
sion to  water-works  system  during  1916.    Edward  Metz,  City 

forMs?eama^?f1^'ity~1(0f!icial)— Bids  win  be  received  Jan.  12, 
for  w*?J?  i  „  V  ne'  reduction  gear,  centrifugal  pumping  unit 
tor  water-works.    Burton  Lowther,  Ch.  Engr.     (See  adv.) 
worVs*"  Hartforrt— City  contemplates  construction  of  water 

«.,waaflssrsg?  $!in5o1oay  rv^n^^"" 
we^otSrj^f^^A1*": «. solcl  for  sinking  artesian 

'  tsrtTnn'Kr"r?ntPS  Pass— c'ty  Plans  to  hold  election  to  vote  on 
$80,000  bonds  for  municipal  water  system. 

system"  Texarkana— Citizens  voted  to  improve  water-works 

S9Kn"n?fn  ?T,^r— Pity  wil?  .nold  election  Jan.  23  to  vote  on 
♦£50. ooo  bonds  for  municipal  water  system.  H.  E.  Elrod 
Dallas,  Consult.  Engr.    Noted  Nov.  18.  airoa, 

T7>ic0tkla"  0.k1,ahoni"—Plans  being  prepared  for  water  system 
for  same. W      probably  be  held  "ext  March  to  vote  on  bonds 

«,  AYa,1h"  Seattle — City  Council  contemplates  water  mains  in 

E^g1i\h85iVe.SNV^hWAeVset  5^StWeSt  55t'h  "  ^  % 

hn^ff'>  San.  £raJ,e'sF°—  (Official)—  The  sale  of  $43,287,000 
n?Q,ds  f°r  Hetch  Hetchy  project  has  been  canceled.  M.  M 
O  Shaughnessy,  City  Engr.    Noted  Nov.  11. 

?L'cSk'  .GIaoe  Bay— Plans  for  new  pumping  unit  at  water- 


N.  Y.,  New  York— (Borough  of  Manhattan)— See  item  under  works  beAnS  prepared  by  A.  McKinnon,  City  Engr.  Estimated 
iscellaneous.  cost,  $10,000. 


"M 

?•  ,J"  5u?Ier — Butler  Water  Co.  will  extend  water  system 
to  Lake  Keiko  next  spring.  Estimated  cost,  $12,000.  Noted 
Aug.  26. 

N.  J.,  Far  Hills — L.  V.  Ludlow  and  associates  plan  the 
organization  of  local  water  company,  to  install  and  operate 
system  for  Par  Hills  and  Bedminister. 

N.  J.,  Keyport — People's  Water  Co.,  Keansburg,  has  applied 
to  Township  Committee  for  bonds  for  the  installation  of  water 
system. 

Penn.,  Leighton — City  will  have  plans  prepared  for  water 
system.    A.  J.  Snyderm,  Borough  Secy.     Noted  Nov.  30. 

Md.,  Baltimore — City  contemplates  installation  of  water 
meters  in  all  buildings,  except  two-story  buildings  with 
frontage  of  12-ft.  Estimated  cost,  $1,500,000.  H.  K.  McKay 
City  Engr.  J 

W.  Va.,  Charleston — City  Council  contemplates  municipal 
water  system.  1 

,..s'  „c'-  Johnston — Citizens  will  hold  election  to  vote  on 
$40,000  bonds  for  water-works  and  sewers. 

Ga,  Columbus — City  contemplates  reservoir  at  Pumpkinton 
Ferry.     W.  C.  Campbell,  City  Engr. 

Ga.,  Tifton — See  item  under  "Sewers." 

Fla.,  Homestead — Citizens  voted  $40,000  bonds  for  construc- 
tion of  water  works  plant. 

Fla.,  Lake  Worth — City  will  issue  $20,000  bonds  for  water 
works  system. 

Ala.,  Camden — (Official) — Citizens  voted  $15,000  bonds  for 
water  system.    B.  H.  Matthews,  City  Clk.    Noted  Nov.  24. 

La.,  Crowley — Citizens  will  issue  $35,000  bonds  for  water 
works  and  electric  light. 

La.,  De  Ridder — Plans  being  prepared  for  water  works  sys- 
tem by  Xavier  A.  Kramer,  Magnolia,  Miss.  Bids  will  be 
called  for  in  about  60  days. 

Ky.,  Bowling'  Green — Contract  will  soon  be  awarded  for 
sedimentation  basin  at  water  plant. 

Ky.,  Georgetown — City  has  purchased  a  site  for  water- 
works and  electric-light  plant. 

Ohio,  Belpre — See  item  under  "Light,  Heat  and  Power." 

Ohio,  Cleveland — City  plans  to  issue  $500,000  bonds  for 
improving  water  system.  Charles  F.  Schultz,  Comr.  of  Water- 
Works. 

Ohio,  East  View — (Warrensville  post  office) — Bids  will  be 
received  until  noon,  Jan.  17,  for  sale  of  $15,095  bonds  for 
water  mains  and  sewers  in  East  View  Ave. 

Intlj,  Orleans — Citizens  will  construct  a  water-works  sys- 
tem.   Estimated  cost,  $50,000. 


Ont.,  Blenheim— Pere  Marquette  R.R  ,  Detroit,  Mich.,  is 
having  plans  prepared  for  water  system  at  Blenheim.  J  J. 
Corcoran,  Supt. 

™a?J?~*  New  Tor»nt°— City  Council  considerating  installation 
meters  in  connection  with  new  water  system.    Hugh  Thomas, 

Ont.,  Sarnia— City  Council  considering  extensions  to  water- 
mains.    Estimated  cost,  $12,000.    J.  D.  Stewart,  City  Clk. 

Ont.,  Stratford — City  plans  to  lay  new  water  main  on  Wel- 
lington and  Britannia  St.    A.  B.  Manson,  City  Engr. 

Man.,  Winnipeg— (Official)— Bids  will  be  received  until 
noon,  Dec.  29  by  Commissioners  of  Greater  Winnipeg  Water 
District  for  the  supply  of  one  steam  operated  dragline  exca- 
vator.   S.  H.  Reynolds,  Chn.    (See  adv.) 

Man..  Winnipeg — City  will  lay  water  main  on  Talbot  Ave 
from  Kent  St.  to  east  city  limits.  Estimated  cost,  $7,000.  W. 
P.  Brereton,  City  Engr. 

Man.,  Winnipeg — City  will  lay  water  mains  on  Academy 
Rd.  and  Centennial  St.  Estimated  cost,  $13,000.  W  P  Brere- 
ton, City  Engr. 

B.  C,  Port  Coquitiam — City  plans  to  install  water  system 
next  spring.    Estimated  cost,  $100,000.    J.  R.  McKenzie.  Mayor. 

B.  C,  Victoria' — Plans  being  considered  by  Water-Works 
Department  for  water  main  in  Douglas  St.  from  end  of  Sooke 
Lake  pressure  main  to  Herald  St.  Estimated  cost,  $4,500 
C.  H.  Rust,  City  Engr. 

Bids  In  and  Contracts  Awarded 

N.  Y..  Le  Roy — According  to  press  reports,  Board  of  Water 
and  Light  Commissioners  awarded  contract  for  additional 
storage  tank  in  connection  with  new  water-works  svstem  to 
PITTSBURGH-DES  MOINES  STEEL  CO.,  Pittsburgh  Penn 
Estimated  cost,  $5,200.    Noted  Nov.  25. 

Ala.,  Citronelle —  (Official) — Contract  for  water  svstem 
awarded  to  J.  W.  GURLEY,  Mobile.     Noted  Nov.  25.  ayaLa'" 

Ohio,  Ashtabula — Contract  for  laving  water  mains  across 
Ashtabula  River  awarded  by  Ashtabula  Water  Supply  Co  to 
GILLEN  &  CO.,  Ashtabula.  Chester  &  Fleming,  Pittsburgh 
Penn.,  Engr.  ' 

Ohio,   Upper   Sandusky — Contract   for   installation   of  low 
service   pump   awarded    to   HARRIS   PUMP   &   SUPPLY  CO 
Pittsburgh,    Penn.      Chester    &    Fleming,    Pittsburgh,  Penn' 
Engr.    Noted  Nov.  4. 


Mieh.,  Kseanaha — Citizens  voted  on  amendment  permitting 
LVssu*e  &f  ^n<l?-f,°!'  water  system.  City  plans  to  purchase 
mt  of  North  Michigan  Water  Co.   for  which  appraisal  U 


HI.,  Wheaton — (Official) — Contract  for  2.000.000-gal.  tank 
awarded  to  MEMPHIS  STEEL  CONSTRUCTION  CO.,  Greens- 
burg,  Penn.    Estimated  cost,  $8,843.    Noted  Dec.  9. 

Iowa,  Marshalltown — (Official) — Contract  for  pump  for 
water  system  awarded  to  ALLTS-CHALMERS  CO.,  Chicago, 
111.    Estimated  cost,  $14,485.    Noted  Dec.  9. 

Neb.,  Lincoln — AMERICAN  CAST  IRON  PIPE  CO.,  Birm- 
ingham, Ala.,  at  $8,000,  awarded  contract  for  5,200  ft.  of  12-in. 
c.-i.  pipe. 

Utah,  Salt  Lake  City — Bids  were  received  Nov.  24  for  con- 
structing storage  dam  in  Parley's  Paiion,  as  follows-  P  J 
Morgan,  152  West  Second  St.,  at  $117,052  and  $216,587  alter- 
nately, on  Ambursen  type,  and  at  $226,212,  on  arched  type 
completed  dam;  Parrott  Bros.,  at  $75,290,  on  multiple-arch 
type,  first  unit,  and  at  $138, S39  on  completed  dam,  and  $88,670, 
arched  concrete  type,  first  unit.     Noted  Sept.  16  and  Oct.  14. 

Ont.,   Broekville — City   Council    will    lay   water    mains  in 

Minn..  Traev  Flevnted  tnnV  ,c  M„      ,  Cedar,  James.  Charles  and  Pearl  St.,   by  day  labor.     G.  H. 

ili !  iTconVtl/ctef  by  cfty  °f  ab°Ut  75'000^al-  capacity      Bryson,  City  Engr. 


the 
plar 

now  being  made.    W.  J.  Hodson,  City  Engr.    Noted  Nov.  It. 

Mich.,  Grand  Rapids — Citizens  voted  $23,000  bonds  for  in- 
stallation of  water  works  system.    L.  E.  Stevens,  City  Engr. 

Mieh.,  Saginaw — (Official) — Citizens  defeated  $750,000  bonds 
for  water  system.    Noted  Oct.  21. 

Mich.,  Watervleit— Bonds  for  $23,000  voted  by  citizens 
for  pumping  station  and  water  system. 

t0iiI,I'V>^aIe^!,1,,rs^?i,d!Uwninbe  received  by  William  L.  Bou- 
!ei&  £Jtyi  Clk"  t-P1^11  ,?ec-  20'  for  tubular  deep  well,  about 
2,500  ft.  deep.     F.  L.  M.  Connolly,  City  Engr. 

Minn.,  McKinley— Citizens  voted  at  special  election  to 
?g  500Se  extend    water-works    system.     Estimated  cost, 


by  city 

Kan.,    Chanute — Citizens     contemplate  improvement 
municipal  water  works  system.    Estimated  cost,  $29,000. 

,  Kan.,  Humbolt— Citizens  contemplate  improvement  of  mu 
nicipal  water  works  system.     Estimated  cost,  $10,000. 


Ont.,  Hespeler — Contract  for  water  works  pumping  station 
of      awarded  to  GRILL  BROS. 

B.  C,  Port  Moody — Contract  for  water  svstem  awarded  to 
ROBERTSON-GOODSON  CO.,  Vancouver,  at  $37,050.  Noted 
Dec.  9. 
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SEWERS 
Proposed  Work 

R.  I.,  Providence — Bids  will  be  received  Dec.  20,  for  fur- 
nishing sewer  pipe,  blanches,  etc.,  for  Department  of  Public 
Works.    W.  C.  Polkey,  City  Clk. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Bids  will  be 
received  by  Marcus  M.  Marks,  Borough  Pres.,  until  Dec.  20, 
for  improving  sewer  in  East  70th  St. 

IV.  Y.  New  York, —  (Borough  of  Manhattan) — See  item  under 
"Miscellaneous." 

N.  Y\,  Oneonta- — Plans  being  prepared  for  sewage  disposal 
plant.  Estimated  cost,  $45,000.  F.  M.  Gurney,  City  Engr. 
Noted  Nov.  11. 

N.  Y.,  Wappingers  Palls — Bonds  for  $15,000  voted  for  sewer 
system.    H.  L.  Sterling,  Wappingers  Falls,  Engr. 

S.  C.(  Johnston — City  plans  to  vote  on  $40,000  bonds  for 
sewers  and  water-works. 

Ga.,  Tifton — Citizens  plan  election  to  vote  on  $100,000 
bonds  for  sewer  system  and  water-works. 

Pla.,  Gainesville — Citizens  voted  $21,000  bonds  to  extend 
sewer  system. 

Pla.,  Gainesville — See  item  under  "Streets  and  Roads." 

Ohio,  Cheviot — (Cincinnati  post  office) — Bids  will  be  re- 
ceived until  noon,  Dec.  22,  for  sewer  in  Beech  St.  from  Har- 
rison to  Mozart  Ave.    Albert  J.  Reusing,  City  Clk. 

Ohio,  Cleveland — Bids  will   be   received   by  A.   R.  Callow. 
Commissioner    of    Purchases    and    Supplies,    City  Hall, 
noon,   Dec.   23,   for   construction   of   nine  sewers 
streets.    Robert  Hoffman,  405  City  Hall,  Engr. 

Ohio,  Dayton— Contract  will  soon  be  awarded  for  61,000 
ft.  of  sewer  pipe.    Estimated  cost,  $10,000. 

Ohio,  East  View — ( Warrensville  post  office) — See  item  un- 
der "Water-Works." 

Ohio,  Mansfield— Bids  will  be  received  until  Dec  23,  for 
improvement  of  sewer  in  Reed  and  Tremont  St  als°  co^;: 
struction  of  S-in.  sanitary  sewer.  W.  R.  Kuhn,  Secy.  tsa.  or 
Control. 

Ohio,   New   Comerstown— (Official)— Bids    for  sewage-dis: 
posal  plant  will  not  be  received  until  the  spring.  K.I 
cost,  $60,000.    E.  Beaty,  City  Engr.    Noted  Nov.  11. 

Ohio,  Painesville— Bids  will  be  received  by  F.  A.  Tuttle, 
Dir.  of  Pub.  Ser..  until  Dec.  22,  for  constructing  severs  Esti- 
mated cost,  $38,750.     F.  N.  Downer,  City  Engr.    Noted  Dec.  9. 

-Plans  being  prepared  by  L.  A.  Boulay,  City 

E 


until 

various 


Estimated 


flngr.,  for  a  sewage  pumping  station  between  Glendale  Ave. 
and  limits  of  Maumee,    Estimated  cost,  $40,000. 

Ohio,  Toledo— County  Commissioners  plan  to  build  sewer 
from  Sylvania  Ave.  to  Ten  Mile  Creek,  about  1%  mi.  L.  A. 
Boulay,   County  Engr. 

Ohio,  Xenia— Contract  will  be  awarded  some  time  this 
winter  for  sewage-disposal  plant.  Estimated  cost,  $60,000. 
Noted  Oct.  14  and  Nov.  11. 

Ohio,  Youngstown — City  contemplates  over  40  miles  of 
sewers.    F.  M.  Lillie,  City  Engr. 

Ind.,  Anderson— Citizens  will  hold  election  to  vote  on  sewer 
system  in  Third  St.  from  Madison  Ave.  to  Sycamore  St. 

Ind.,  Indianapolis— Board  of  Public  Works  approved  ex- 
penditure of  $114,560  for  new  sewer  in  Warman  Ave. 

Mich.,  Bad  Axe— Citizens  voted  $38,500  bonds  for  sanitary 
sewer  system. 

Mich  Flint— E.  C.  Shoecraft,  City  Engr.,  has  recommended 
an  appropriation  of  $137,000  for  storm  and  sanitary  sewers 
during  1916  which  has  been  approved  by  City  Council. 

Mich  Grand  Rapids— Plans  prepared  by  J  R.  Rumsey, 
Consult  Eng*  for  sewage-disposal  plant  at  Kent  County 
Home. 

Mich.,  Grand  Rapids— Citizens  plan  to  construct  a  sewage- 
disposal  plant.    Estimated  cost,  $1,500,000. 

Mich.,  Jackson— Citizens  plan  to  construct  sewage  disposal 
plant. 

Til     Peoria  Plans  being  prepared  by  L.  D.  Jeffries,  City 

Engr  ,' for  sewer  system  in  Second  Ward.  Bids  will  be  received 
in  spring. 

Ill  West  Chicago— Citizens  voted  to  construct  sewer 
system.    Estimated  cost,  $130,000.    Noted  Oct.  7. 

Wis.,  Beloit— City  plans  to  build  storm  sewers  next  year. 
G.  E.  'Heebink,  City  Engr. 

Wis..  La  Crosse— City  plans  to  award  contract  next  March 
for  extending  sewer  system.  George  Bradish,  City  Engr. 
Noted  Sept.  30. 

Wis  New  Lisbon— Citv  will  not  install  sewer  system  until 
nexTlpring  W  G.  Kirchoffer,  24  North  Carroll  St.,  Madison, 
Engr.    Noted  Dec.  9. 

Wis  Superior— City  plans  to  construct  sewers  at  an  esti- 
mated cost  of  $40,000  to  $100,000. 

Wis.,  West  Allis— City  will  build  sewage-disposal  plant. 

town  Mason  City— Contract  for  sewage  disposal  plant  will 
be  I"?  about"  j"r uS.     Estimated  cost,  $100,000.     Noted  Dec.  2. 

Ia.,  Northwood— City  Council  plans  sewerage  system  in 
Northwood. 

Ia.,  Rock  Island— City  Council  plans  sewer.  Estimated  cost, 
$4,500. 

Minn.. 

to  make 
treatment  plant. 

■»•-  ritv  will  construct  sewer  in  Billings  Park 

DistS'and'aneV  beUen  Washington  and  New  York  Ave. 
from  21st  to  Belnap  St. 

,n  Minneapolis— According  to  press  reports  City  Coun- 
ns'^xpendUure  of  $100,000  for  deep  tunnel  sewers.  Ca.l 


*  Benson— City  retained  S.  B.  Gardner,  Engr  Benson, 
p'Shiary  survey  for  sanitary  sewer  and  sewage- 
:ntPpla«t.  About  $16,000  available  for  this  purpose. 


Min 

cil  plar._ 

Illstrup,  City  Sewer  Engr 


Minn.,  St.  Paul — Bids  will  be  received  by  A.  Hohenstein, 
Citv  Pur.  Agt.,  until  10:30  a.m.,  Dec.  20,  for  sewer  in  Eaton 
St     Claussen,  City  Engr.     Noted  Dec.  9. 

Neb.,  Lincoln — fontract  will  soon  be  awarded  for  storm 
sewer  in  J  St.    Estimated  cost,  $6,500.    T.  H.  Berg,  City  Clk. 

Neb.,  Omaha — City  plans  to  award  contracts  for  sewer 
work  early  next  year.  Estimated  cost,  $100,000.  E.  E.  Bruce, 
City  Engr. 

S.     D.,     Alexandria — (Official) — Citizens     recently  voted 
against  installation  of  sewer  system.     Noted  Dec.  2. 

Mo.,  Hrookfield — Plans  prepared  for  sewer  system  in  Dis- 
trict No.  34.     Bids  will  soon  be  received. 

Mb.,  Jefferson — Plans  being  prepar'ed   for  construction  of 
storm  sewers  in  Walnut  and  McCarty  St. 

Ark.,  Rogers — Bids  will  be  received  until  Dec.  20,  by 
Charles  S.  Applegate,  Secy.  Bd.  of  Sewer  Improvements,  for 
sewer  system  in  District  No.  3. 

Tex.,  Ilelton — The  Attorney  General  refused  approval  of 
$40,000  bonds  for  sewer  system.  City  Council  has  ordered 
another  election  to  be  held  Jan.  4.    Noted  Dec.  2. 

Tex.,  Graham — Citizens  will  hold  election  to  vote  on  bonds 
for  sewer  system. 

Tex.,  Houston — City  will  build  storm  sewers  in  Leelar.d 
Ave.  and  Andrew  St.,  from  Main  to  Crosby  St.,  in  Day  and 
Eagle  Ave.  from  West  Alabama  Ave.  to  San  Jacinto  St.  and 
Hathaway  Ave.  .  E.  E.  Sands,  City  Engr. 

Ont..  Alvinston — Town  Council  is  considering  improve- 
ments to  sewers.    W.  J.  Weed,  City  Clk. 

Ont.,  Brockville — Town  Council  will  install  electric  sewage 
pump  at  the  Fair  Grounds  Military  Camp.  George  Bryson, 
City  Engr. 

Ont.,  Gulph — City  Council  plans  to  construct  sewers  in 
Mitchell,  Gait  and  Fergus  St.    F.  McArthur,  City  Engr. 

Out.,  London — City  Council  plans  sewers  in  Dundas  and 
Adelaide  St.    H.  A.  Brazier,  City  Engr. 

Ont.,  Toronto — Bids  will  be  received  until  noon,  Dec.  21, 
by  Board  of  Control,  for  constructing  sewers  on  various 
streets.    C.  H.  Rust,  City  Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (West  Roxbury) — Contract  for  sewer  work 
in  Saville  St.,  West  Roxbury,  awarded  to  WILLIAM  L.  DOLAN, 
44  Tower  St.,  West  Roxbury,  at  $6,375. 

N.  Y.,  New  York — (Borough  of  Bronx) — Official — Lowest 
bidder  for  sewer  and  connections  was  Briggs  &  McLaughlin 
Contracting  Co.,  at  $4,230. 

N.  J.,  Linden — Township  Committee  awarded  contract  for 
installation  of  sewer  in  Wood  Ave.  to  MATHEW  WADE, 
Elizabeth. 

N.  J.,  Ridgefield  Park — Fred  E.  Gross,  Yonkers,  submitted 
lowest  bid  for  sewer  svstem  in  West  View  Section,  at  $27,794. 
Noted  Dec.  2. 

Penn.,  Philadelphia — Contract  for  sewer  work  at  foot  of 
Snyder  Ave.  awarded  to  D.  A.  CONAN,  1345  Arch  St.,  Phila- 
delphia, at  about  $22,000. 

Penn.,  Philadelphia — Robert  F.  Higgins,  4642  Lancaster 
Ave.,  Philadelphia,  submitted  lowest  bid,  at  $70,000  for  Rock 
Run  sewer. 

Md.,  Baltimore — Board  of  Awards  received  bids  Nov.  24  for 
Section  No.  1,  Waverly  trunk  sewer  and  lateral  sewers  m  Dis- 
trict No.  34-D,  Contract  No.  168  and  169,  as  follows:  (a) 
Frank  Carozza,  $40,126;  W.  H.  &  C.  F.  Thompson,  $10,000  F 
B.  Beasman  &  Co.,  $10,322;  (b)  Thomas  Hampton  Co.,  $9,888, 
Frank  Carozza,  $10,240;  F.  B.  Beasman  &  Co.,  $10,402. 

S.  C,  Charleston— Contract  for  pipe  drains  in  portions  of 
Ponlar  Romnev  and  various  other  streets  awarded  to 
CHARLESTON  ENGINEERING  AND  CONTRACTING  CO.,. 
Charleston,  at  $16,780. 

Tenn  Cleveland — Contract  for  reinforced-concrete  sewage 
disposal'' plant  awarded  to  CONCRETE-STEEL .  CONSTRUC- 
TION CO.,  Cleveland.  W.  C.  Kirkpatnck,  Birmingham,  Ala., 
Engr. 

Ind.  Indianapolis— Contract  for  Ohio  and  Harding  St.  sewer, 
awaked  to  COLUMBIA  CONSTRUCTION  CO.,  Indianapolis.  B. 
J.  D.  Jeup,  City  Engr. 

Mich.,  Harbor  Beach— (Official)— Contract  for_  sanitary 
sewer  system  and  disposal  plant  awarded  to ,  McHALFA  & 
EDWARDS,  Milan,  Mich.  Estimated  cost,  $16,209.  Isoted 
Dec.  2. 

111.,  Chicago— All  bids  received  Dec.  2  for  Calumet  Inter- 
cepting sewer  Contract  No.  4  rejected  by  Board  of  Trustees 
of  Sanitary  District.    Noted  Nov.  4. 

111.,  Dixon— HATCH  &  MONTAGUE  Niles  at  $51,555, 
awarded  contract  for  concrete  tunnels  at  State  Epileptic  Col- 
ony near  Dixon!  and  LOGAN  &  GIERTZ,  at  $27,700,  for  san- 
itary  sewers.  Noted  Nov.  18. 

Minn  South  St.  Paul— (Official)— Contract  for  sewer  in 
Third  St  and  Third  Ave.  awarded  to  TANNER  BROS.,  St.  Paul. 
Estimated  cost,  $24,490.    Noted  Nov.  4. 

Idaho,  Bonners  Ferry-(Official)— Contract  1™™™*?*-. 
tern  and  sewage-disposal  plant  awarded  to  CLIFTON  APPLE- 
GATE  CO.,  Spokane,  Wash.    Estimated  cost,  $23,493. 

Calif.,  Lodi— Bids  have  been  rejected  for  furnishing  city 
with  1,300  ft.  of  18-in.  sewer  pipe. 

nut    Berlin  Contract  for  pumps  for  new  sewage-disposal 

plant  awfr^ed  to  CAnIdIAN  ALLIS-CHALMERS,  LTD.  Esti- 
mated cost,  $4,402. 

Ont..  London— Contract  for  sewers  on  Egerton  and  William 
St.  awarded  to  BLIGHT  &  FIELDER. 
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Garbage 
Proposed  Work 
N.  Y.,  Perry — City   contemplates   garbage   disposal  plant. 
Va.,  Norfolk — W.  R.  Russell,  Supt.   of  St.   Cleaning  Dept.. 
has  recommended  installation  of  new  garbage  incinerator  in 
Norfolk. 

In«l.,  Ft.  Wayne — (Official) — Bids  will  be  received  at 
office  of  Board  of  Public  Works  until  3  p.m.,  Jan.  3,  for  con- 
struction of  garbage  incinerator.  H.  W.  Becker,  Clk.  Noted 
Aug.  5  and  Oct.  21.    (See  adv.) 

Ont.,  Crowland — J.  G.  Stephenson,  Welland,  contemplates 
garbage-disposal  plant.    Estimated  cost,  $20,000. 

STREETS  AND  ROADS 
Proposed  Work 

Conn.,  Hartford — Bids  will  be  received  by  State  Highway 
Commission  until  2  p.m.,  Dec.  21,  for  constructing  road  in 
Branford,  Thompson,  Cornwall  and  Portland  Townships  and 
city  of  Norwalk. 

N.  Y.,  New  York  —  (Borough  of  Bronx)  —  (Official) — Bids  will 
be  received  until  10:  30  a.m.,  Dec.  23,  by  Douglas  Mathewson, 
Borough  Pres.,  for  improving  Odell  St.  from  Unionport  Rd.  to 
Starling  Ave.;  Newbold  Ave.  from  Catsle  Hill  to  Zerega  Ave.; 
Waterbury  Ave.  from  Westchester  Ave.  to  Zerega  Ave. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  until  noon,  Dec.  20,  by  R.  A.  C.  Smith. 
Comr.  of  Docks,  Pier  "A,"  Battery  PI.,  for  repairing  asphalt 
pavements  on  marginal  streets  and  piers,  North,  East  and 
Harlem  Rivers;  also  on  Dec.  21  for  wood-block  pavement 
in  the  team  gangways  and  wagon-way  spaces  of  the  munici- 
pal ferryboats  "Manhattan,"  "Bronx,"  "Queens,"  "Brooklyn." 
"Richmond,"  "Bayridge,"  "Gowanus,"  "Nassau"  and  "Mayor 
Gaynor." 

N.  Y.,  Schoharie — Board  of  Supervisors  of  Schoharie  plans 
to  construct  17  miles  of  roads  in  Schoharie  County. 

N.  J.,  Haddonfleld — Bonds  for  $55,000  sold.  Proceeds  will 
be  used  for  improving  streets. 

N.  J.,  Newark — Board  of  Freeholders  plans  to  improve 
Roseville  Ave.  with  wood  block  pavement. 

N.  J.,  New  Bmnswiek — Bids  will  be  received  by  Board  of 
Freeholders  of  Middlesex  County  until  Dec.  20  for  repairing 
eight  miles  of  Cranbury  Turnpike. 

N.  J.,  Newton — Board  of  Freeholders  of  Sussex  County  will 
apply  to  State  Road  Commission  for  appropriation  of  $10,000 
for  road  improvements.    E.  A.  Stevens,  Comr. 

N.  J.,  Ocean  Grove — (Official) — Bids  will  be  received  bv 
Frank  P.  Butcher,  Township  Clk.,  75  South  Main  St.,  until 
7:30  p.m.,  Dec.  27,  for  paving  South  Main  St.    (See  adv). 

N.  J.,  Wildwood — Board  of  Freeholders  of  Cape  May 
County,  Cape  May  C.  H.,  will  resurface  boulevard  from  Wild- 
wood  to  mainland.    Estimated  cost,  $80,000. 

Penn.,  Eldred — (Official) — Bids  will  be  received  by  G.  W. 
Russell,  Pres.,  Eldred  Borough  Council,  until  8  p.m.,  Dec.  22, 
for  improving  Main  St. 

Md.,  Baltimore — Bids  will  be  received  until  Dec.  22  by  R. 
Keith  Compton,  Clin.  Paving-  Comn.,  for  paving  Pratt  St.  from 
Linwood  Ave.  to  east  city  limits.    M.  K.  McCay,  City  Engr. 

Md.,  Baltimore — City  plans  to  widen  St.  Paul  St.  from  Lex- 
ington to  Hamilton  St. 

Va.,  Abingdon — Bonds  for  $18,000  sold  by  Board  of  Super- 
visors of  Washington  County  for  road  construction  on  Kin- 
derhook  District. 

Va.,  Pulaski — City  Council  plans  to  improve  Randolph 
Ave.  from  Fifth  to  11th  St. 

W.  Va.,  Martinsburg — Bids  will  be  received  next  spring  for 
approximately  7,000  sq.yd.  asphalt  or  brick  pavement.  E.  D. 
Bromley,   St.  Comr. 

W,  Va.,  Terra  Alta — Citizens  of  Preston  County  voted  $265,- 
000  bonds  for  road  work. 

N.  C,  Wilson — Bonds  for  $130,000  sold  for  street  improve- 
ments.    Noted  Sept.  23. 

Ga.,  Mason — City  Council  plans  to  pave  Coleman  Ave.  with 
concrete. 

Fla.,  Gainesville — Citizens  voted  $21,000  bonds  for  paving 
portion  of  University  Ave.  and  extending  sewer  system. 

Fla.,  Kissimmee — Bids  will  soon  be  received  for  paving 
Main  St  with  brick.    Estimated  cost,  $12,000. 

Fla.,  Tampa — Bids  will  be  received  by  D.  B.  McKay,  Chn., 
Comrs.  of  Pub.  Wks.,  until  Dec.  20,  for  112,650  sq.yd. "asphalt 
block  pavement  and  3,500  sq.yd.  concrete  pavement. 

Ala.,  Dotban — Bids  will  be  received  by  A.  C.  Crawford,  Chn. 
of  Bd.  of  Revenue,  until  Dec.  30,  for  road  from  Dothan  toward 
Midland  City,  seven  miles. 

Ala.,  Entaw — Commissioners  of  Greene  County  plan  an  ex- 
penditure of  between  $10,000  and  $15,000  for  highway  from 
Eutaw  to  Finch's  Ferry. 

Ala.,  Monroeville — Bids  will  be  received  by  County  Board  of 
Revenue  until  Dec.  27  for  grading,  draining  and  surfacing 
with  gravel  section  of  Old  Federal  Rd.  P.  W.  Turner,  County 
Engr. 

Ala.,  Opelika — Bids  will  be  received  by  County  Commis- 
sioners until  Dec.  27  for  sand  clav  road.'  Estimated  cost, 
$11,000.    W.  S.  Keller,  Montgomery,  State  Highway  Engr. 

Ala.,  Rockford — Bids  will  be  received  by  County  Commis- 
sioners until  Jan.  11  for  grading  and  topsoiling  Rockford  and 
Kelly  ton  Rd.,  about  4%  miles. 

La.,  New  Orleans — (Official) — Bids  will  be  received  at  office 
of  Highway  Department  of  Board  of  State  Engineers,  Room 
104,  New  Orleans  Court  Bldg.,  until  noon,  Jan.  3,  for  section 
of  Gretna-Belle  Chasse  Highway,  Plaquemines  Parish.  W.  E. 
Atkinson.  State  Highway  Engr. 


Tenn.,  Athens — Commissioners  of  McMinn  County  con- 
template $100,000  bond  issue  for  road  construction. 

Ky.,  Harlan — Election  will  be  held  Feb.  12  to  vote  on 
$250,000  bonds  for  road  construction. 

Ohio,  Defiance — Bonds  for  $25,000  will  be  sold  by  County 
Commissioners  for  road  improvements. 

Ohio,  East  Cleveland — City  will  sell  $25,000  bonds  Jan.  4 
for  improving  Terrace  Rd.    E.  L.  Hickey,  City  Audr. 

Ohio,  East  View — ( Warrensville  post  office) — Bids  will  be 
received  by  Charles  E.  Burger,  Clk.,  East  143d  St.,  until  noon, 
Jan.  17,  for  improving  East  View  Ave.    Estimated  cost,  $29,800. 

Ohio,  Kenton — City  will  pave  West  Franklin  St.  Esti- 
mated cost,  $19,500. 

Ohio,  Lisbon — (Official) — Bids  will  be  received  until  1  p.m., 
Dec.  27,  by  Village  Trustees  for  improving  East  Liverpool 
Lisbon  Rd.  H.  C.  Armstrong,  Lisbon,  County  Highway  Supt. 

Ohio,  Painesville — Bids  will  be  received  by  city  until  Deo. 
22  for  5,942  sq.yd.  brick  paving  on  Richmond  St.  F.  N. 
Downer,  City  Engr. 

Ohio,  Painesville — Plans  prepared  by  F.  N.  Downer,  City 
Engr.,  for  6,360  sq.yd.  brick  pavement  on  Jackson  St. 

Ind.,  Anderson — Bids  will  be  received  until  Jan.  8  by  the 
Commissioners  of  Madison  and  Delaware  Counties  for  im- 
proving highway  on  line  between  counties.  Joel  B.  Beneflel, 
Audr.  Madison  County. 

Intl.,  Crawfordsville — Bids  will  be  received  by  B.  B.  Engle, 
Audr.,  Comrs.  of  Montgomery  County,  until  10  a.m.,  Jan.  4,  for 
road  in  Ripley  Township. 

Ind.,  Franklin — Bids  will  be  received  by  H.  L.  Knox,  Audr., 
Comrs.  of  Johnson  County,  until  2:30  p.m.,  Dec.  31,  for  two 
gravel  roads. 

Ind.,  Greenfield — Bids  will  be  received  by  L.  Woods,  Audi., 
Comrs.  of  Hancock  County,  until  10  a.m.,  Jan.  3,  for  gravel 
road  in  Jackson  Township. 

Ind.,  Marion — Bids  will  be  received  by  E.  H.  Kimball,  Audr., 
Comrs.  of  Grant  County,  until  2  p.m.,  Jan.  4,  for  road  in 
Center  Township. 

Ind.,  New  Castle — Bids  will  be  received  by  P.  A.  Walford, 
Audr.,  Comrs.  of  Henry  County,  until  10  a.m.,  Dec.  31,  for  road 
in  Harrison  Township. 

Ind.,  Noblesvillc — Bids  will  be  received  by  W.  O.  Horton, 
Audr.,  Comrs.  of  Hamilton  County,  until  10  a.m.,  Jan.  4,  for 
road  in  Noblesville  Township. 

Mich.,  Grand  Rapids — Board  of  Public  Works  will  pave 
Union  Ave.,  with  bituminous  concrete,  from  Pleasant  to 
Franklin  St.    L.  E.  Stevens,  City  Engr. 

Mich.,  Iron  River — An  election  will  be  held  Dec.  27  to  vote 
on  $40,000  in  bonds  to  improve  a  number  of  streets. 

Mich.,  Watervliet — At  recent  election  citizens  voted  to  ex- 
tend Butternut  St. 

.Toliet,  111. — Board  of  Local  Improvements  plans  to  pave 
Cass    St.    with    brick;    estimated    cost,  $32,987. 

111.,  Rockford — (Official) — Bids  will  be  received  by  W.  W. 
Bennett,  Pres.,  Bd.  of  Local  Improvements,  until  1:30  p.m.,  Dec. 
22,  for  paving  with  brick  portions  of  Kishwaukee  St.  (See 
adv.) 

111.,  Rock  Island — City  plans  to  pave  Eighth  Ave.  and  2  4  th 
and  29th  St.  with  asphalt.    Estimated  cost,  $15,052. 

111.,  Sterling — City  plans  to  pave  Third  St.  and  Sixth  Ave. 
Estimated  cost,.  $80,000.    A.  G.  Hubbard,  Engr. 

Wis.,  Baraboo — City  will  construct  about  9,000  sq.yd.  of 
pavement  and  5,000  lin.ft.  of  gutter.  Estimated  cost*  $10,- 
000.     A.  E.  French,  City  Engr. 

Wis.,  Caledonia — Election  will  soon  be  held  to  vote  on  $8,- 
000  bonds  for  road  improvements. 

Wis.,  Oshkosh — City  will  improve  number  of  streets  and 
avenues  during  1916. 

Minn.,  Rochester — City  plans  to  pave  North  Broadway.  J. 
C.  Utton,  City  Engr. 

Neb.,  Omaha — Bids  will  be  received  bv  Citv  Commission 
until  Dec.  28  for  paving  in  District  No.  1438,  1545,  1548  and 
other  districts,  about  five  miles.    E.  E.  Bruse,  City  Engr. 

S.  D.,  Sioux  Falls — Plans  being  considered  by  Commission- 
ers of  Minnehaha  County  for  improving  125  miles  of  highway 
within  next  few  years.    Estimated  cost,  $500,000. 

Mo.,  Cleveland — Kansas  City-Joplin  Short  Route  Rock  Road 
Association  organized  to  build  rock  road  between  Cleveland 
and  Joplin. 

Mo.,  Marshall — Election  will  be  held  Feb.  19  to  vote  on  $1.- 
310,000  bonds  for  92  miles  of  rock  roads. 

Mo.,  Nevada — Election  will  soon  be  held  to  vote  on  rock 
surfacing  about  250  mi.  of  roads. 

Mo.,  Sweet  Springs — Citizens  plan  to  establish  district  to 
rock  surface  eight  miles  of  road.     Estimated  cost,  $50,000. 

Orange,  Tex. — Citizens  defeated  $50,000  bond  issue  for 
roads  and  bridges.    Noted  Oct.  28. 

Idaho,  Wallace — (Official) — Bids  will  be  received  by  W.  W. 
Smith,  Chn.  of  Finance  Com.,  until  Jan.  15,  for  paving  and 
improving  streets  of  District  No.  4.  Robert  Merriam,  City 
Engr.     Noted   Dec.  2. 

Utah,  Logan — City  plans  to  pave  about  30,000  sq.yd.  with 
concrete.    Roy  Balleh,  City  Engr." 

Ariz.,  Flagstaff — Election  will  soon  be  held  to  vote  on 
$200,000  in  bonds  for  hard  surfacing  roads  in  Coconi-.o  County. 

Ariz..  Tucson — Plans  being  prepared  by  W.  C.  Go.  tz.  County 
Engr..  for  mountain  resort  road,  about  19  miles,  and  com- 
mercial roads.  Estimated  cost,  $100,000  and  $300,000  respec- 
tively. 

Wash.,  Olympia — Contract  for  paving  will  will  be  awarded 
early  next  year.  Estimated  cost,  $11,000.  J.  B.  Weddell,  City 
Engr. 
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Wash.,  Seattle  —  Report  submitted  to  Board  of  Public 
Works  by  A.  H.  Dimoek,  City  Engr.,  estimating  cost  of  pav- 
ing Burke  Ave.  at  $50,000. 

Ore.,  The  Dalles — Commissioners  of  Wasco  County  plan 
$340,00  bond  issue  for  constructing  roads. 

Calif.,  Los  Angeles — Bids  will  be  received  bv  Board  of  Su- 
pervisors of  Los  Angeles  County  until  2  p.m.,  Dec.  27,  for  con- 
crete pavement  on  southerly  five  miles  of  Mint  Canon  Rd  Sec- 
tion A,  Rd.  Dist.  No.  5.     Estimated  cost,  $68,000. 

Calif.,  Ontario — Bids  will  be  received  until  Jan.  10  by  the 
City  Council  for  the  improvement  of  East  State  St.  and  Euclid 
Ave. 

Calif.,  Santa  Monica — City  Council  plans  to  pave  Beach  Rd 
from  Colorado  St.  northward  to  Santa  Monica  Canon  outlet 
Estimated  cost,  $50,000. 

Out.,  Leamington — Town  Council  considering  paving  Mill 
and  Russell  St.  with  concrete.    R.  M.  Selkirk,  Clk. 

Bills  In  and  Contracts  Awarded 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  improving  96th  St.  from  Second  Ave.  to  point  east 
of  easterly  house  line  of  Lexington  Ave.  awarded  to  W  J 
FITZGERALD,  547  West  45th  St.,  New  York,  at  $7,186.  Noted 
Nov.  18  and  Dec.  2. 

N.  J.,  Perth  Amltoy — Contract  for  improving  High,  First 
and  Commerce  St.  and  Hall,  Watson,  Brighton  and  Catalpa 
Ave.  awarded  to  OLIVER  W.  RAMSAY,  Perth  Amboy,  at 
$110,000. 

Penn.,  Greensburg — Frank  T.  Byers,  Mt.  Pleasant,  at  $23,- 
841,  submitted  lowest  bid  for  brick  road  in  Mt.  Pleasant  Town- 
ship. 

Penn.,  Philadelphia  —  Contract  for  granolithic  walks  in 
Clarence  Clark  Park  awarded  to  D.  A.  CONAN,  1345  Arch  St., 
Philadelphia,  at  about  $5,000. 

W.  Va.,  Princeton — (Official) — Contract  for  6J  miles  of  wa- 
ter bound  macadam  road  in  Mercer  County  awarded  to  SUL- 
LIVAN, TILSON  &  CARTER,  Bluefield,  at  $28,936.  Noted 
Nov.  18. 

N.  C,  Charlotte — (Official) — Contract  for  17,500  sq.yd.  of 
paving  awarded  to  A.  H.  GUION,  Gastonia,  at  $20,505.  Noted 
Nov.  4  and  Dec.  2. 

La.,  Franklin — Contract  for  road  between  Franklin  and 
Iberia  awarded  to  PERRY  BONNER. 

Ky.,  Albany — (Official) — John  G.  Huff  &  Co.,  at  $8,640,  sub- 
mitted lowest  bid  for  three  miles  of  macadam  road. 

Ohio,  Columbus — Lowest  bids  received  Dec.  3  by  State 
Highway  Commission  for  road  work  were  as  follows-  Cin- 
cinnati-West Union  Rd.,  Hamilton  County,  1.11  miles  H  W 
Curry  &  Co.,  Eaton,  $14,350;  Cincinnati-Chillicothe  Rd.,  Ham- 
ilton County,  0.94  mile,  Warren  Bros.  Co.,  Boston,  Mass.,  $13  - 
100;  Lancaster-Logan  Rd.,  1.35  miles,  R.  G.  Culbertson,  Rich- 
mond, Ind.,  $20,756;  Mansfield-Millersburg  Rd.,  1.59  miles, 
Philip  Dieffenbacker,  Massillon,  $26,800;  Pomerov- Jackson  Rd  , 
0.29  mile,  John  Lindsay,  Middleport,  $6,000;  Findlay-Tiffin  Rd., 
2,59  miles,  G.  W.  Eicher,  Fostoria,  $16,839;  Urbana-Marysville 
Rd.,  John  J.  Porter.  Marysville,  $4,631;  West  Unitv-Montpelier 
Rd.,  2.09  miles,  Kelley  Construction  Co.,  Bryan,  $19,196;  Cin- 
cinnati-Louisville Rd..  1.74  miles,  H.  W.  Currv  &  Co.,  Eaton, 
$11,828;  Cincinnati-West  Union  Rd.,  0.90  miles,  H.  W.  Currv  & 
Co.,   Eaton,   $5,200.     Noted  Nov.  25. 

Ind.,  Brazil — (Official) — Contract  for  two  roads  in  Harrison 
Township  awarded  to  JOHN  WEATHEUVAX,  Clay  City,  at 
$4,964.     Noted  Nov.  11. 

Ind.,  Brookville — Contract  for  macadam  road  in  Franklin 
County  awarded  to  F.  W.  WILSON,  Brookville. 

Ind.,  Delphi — Contract  for  road  work  in  Carroll  County 
awarded  to  WILLIAM  MANLEY,  Frankfort,  at  $18,973.  Noted 
Sept.  23  and  Oct.  28. 

Ind.,  Franklin  —  Contract  for  road  in  Johnson  County 
awarded  to  BROWN  &  PITCHER,  Trafalger,  at  $6,127. 

Ind.,  Kentland — (Official) — Contract  for  macadam  road  in 
McClellan  Township  awarded  to  F.  A.  CAMBLIN,  Morocco,  at 
$5,960.    Noted  Nov.  11. 

Ind.,  Kokomo — Contract  for  road  in  Howard  Countv  award- 
ed to  JAMES  H.  WATSON  &  CO.,  Kokomo,  at  $10,933. 

Ind.,  Mt.  Vernon — Contract  for  road  work  in  Posey  Countv 
awarded  to  MT.  VERNON  CONSTRUCTION  CO.,  Mt."  Mernon, 
at  $5,968;  and  L.  J.  UTLEY.  Bethel,  at  $3,549. 

Ind.,  Muncie — Commissioners  of  Delaware  County  awarded 
contracts  for  road  work  as  follows:  FRANK  HINES,  at  $10,- 
390,  for  Edward  C.  Schwar  Rd.,  Mt.  Pleasant  Township;  LOR- 
ING  S.  GATES,  at  $4,990,  for  John  B.  Jackson  Rd.,  Perry 
Township;  FRANK  HINES,  at  $2,290,  for  Thomas  Hiatt  Rd". 
Mt.  Pleasant  Township;  BORTER  ROSS,  at  $3,995,  for  Lewis 
E.  Oxley  Rd.,  Perry  Township.    Noted  Nov.  18. 

Ind.,   Salem— FRED   SIMPSON,   Salem,   at  $8,690,  awarded 
contract  for  road  work  in  Washington  County. 

Iowa,  Idagrove — Contract  for  paving  awarded  to  NA- 
TIONAL ROOFING  CO.,  Omaha,  Neb.,  at  about  $97,000.  Noted 
Nov.  18. 

Minn.,  St.  Paul — All  bids  received  for  improving  Arcade  St. 
have  been  rejected. 

Mo.,  Kansas  City — SMITH  BROS,  awarded  contract  by  J.  C. 
Nichols  Realty  Co.  for  grading  58th  St.,  58th  St.  Terrace,  59th 
St.  Terrace,  Huntington  Rd.  and  Bellevue  Ave. 

Mo.,  Sedalia — (Official)— Contract  for  9,200  sq.vd.  of  vertical 
fiber  brick  paving  awarded  to  W.  MENEFEE,  Sedalia,  at 
$1.64  per  sq.yd.    Noted  Oct.  21  and  Nov.  11. 

Ark.,  Pocahontas — H.  C.  NIXON,  Argenta,  awarded  contract 
for  pike  road  from  Revenden  Springs  to  Ravenden  Station. 

Okla.,  Muskogee — (Official) — H.  B.  Wilson,  at  $8,000,  sub- 
mitted lowest  bid  for  road  improvements  in  Muskogee  County. 
J.  B.  Clonts,  County  Engr.     Noted  Nov.  11. 


Wash.,  Bellingham— KNUTE  SAUSET,  Bellingham,  at  $17,- 
625,  awarded  contract  for  paving  South  Elk  and  11th  St. 

Wash.,  North  Yakima — (Official) — S.  A.  Shockley  Outlook 
at  $4,570,  submitted  lowest  bid  for  Permanent  Highway  No  16' 
and  Cascade  Construction  Co.,  Seattle,  at  $4,935  for'  Perma- 
nent Highway  No.   17.     O.   E.  Brashears,   County  Engr. 

Calif.,  San  Jose— J.  W.  McDONALD,  JR.,  Monadno-jk  Blk 
San  Francisco,  at  $13,930,  awarded  contract  for  paving  Sari 

Calif.,  San  Mateo — Contract  for  paving  awarded  to  FED- 
ERAL CONSTRUCTION  CO.,  Sharon  Bldg.,  San  Franc°sco7  at 

Jpo,  4o  J  . 

INDUSTRIAL  WORKS 
Proposed  Work 

Mass.,  Lynn— Plans  being  prepared  for  four-story,  50x100- 
ft.  factory  at  17  Stewart  St.,  for  Campbell  Electric  Co. 

Mass.,  Maplewood — (Boston  post  office) — H.  H.  Kellv  Co 
JVn  ™nuild    two-stoi'v.    40xl20-ft.    factory.      Estimated  cost! 

Jp  Li  U,  U  UU. 

Mass.,  Worcester — Bids  will  soon  be  received  for  super- 
structure of  one-story,  60x62-ft.  garage  and  salesroom  for  J 
Francis  Southgate,  5  Crown  St.  Estimated  cost,  $15,000  o' 
C.  S.  Ziroli,  306  Main  St.,  Arch. 

Conn.,  New  Haven — According  to  press  reports  plans  are 
being  prepared  for  extensive  additions  to  plant  of  Maxim 
Munitions  Co. 

Conn.,  New  Milford — Lonsdale  Linen  Co.,  Lonsdale  R  I 
purchased  site  at  New  Milford  for  large  bleachery.  '  " 

Conn.,  Stamford — American  Cupro  Nickel  Co.  will  build 
rolling  mill  on  Fairfield  Ave.    Emmens  &  Abbott,  Arch. 

N.  Y.,  Buffalo — Farmamel  Manufacturing  Co.,  Inc  pur- 
chased site  at  Chandler  St.  and  New  York  Central  R  R  for 
gram  elevator  and  feed  mill. 

^  NA,  Y-',  BuffaI° — Contract  will  soon  be  awarded  for  garage 
for  Charles  M.  Peabody,  588  Main  St.    Estimated  cost,  $20,000. 

N.  Y.,  Buffalo — Pierce  Arrow  Motor  Car  Co.  will  build  two- 
story  addition  to  plant  at  1661  Elmwood  Ave.  Estimated 
cost,  $12,000. 

-rtr  N,-  Y,%N?VV  York—  (Borough  of  Bronx)— Plans  prepared  bv 
Wesley  S.  Bessell,  Arch.,  3  West  29th  St.  (Borough  of  Man- 
hattan), for  garage  at  Webster  Ave.  and  170th  St.,  for  Man- 
derkin  Building  Co.    Estimated  cost,  $10,000. 

N.  Y.,  New  York — (Borough  of  Bronx) — Official) — Plans 
prepared  by  Homer  A.  Reid,  Arch..  347  Fifth  Ave  (Borousjh 
of  Manhattan),  for  two-story,  S5-95-ft.  ice  and  cold-storage 
plant  on  170th  St.  near  Third  Ave.  for  Tremont  Fireproof  and 
Refrigerating  Co.     Estimated  cost,  $60,000. 

.  N.  Y.,  New  York — (Borough  of  Bronx) — Official) — Plans  be- 
ing prepared  by  Richard  A.  Wright,  Arch.,  233  Broadway 
(Borough  of  Manhattan),  for  one-story,  76xl27-ft.  factory  for 
?}?m™nd  UIlman  Co-  park  Ave.  and  146th  St.  Estimated  cost, 
$15,000. 

N.  Y„  New  York — (Borough  of  Brooklyn) — (Official)  — 
Plans  prepared  by  Shampan  &  Shampan,  Arch.,  772  Broadway 
(Borough  of  Manhattan),  for  one-story,  85x90-ft.  building  at 
Bedford  Ave.  and  Prospect  PI.,  for  Triangle  Holding  Co.,  44 

to°-ujL     '  t0  be  used  for  auto  showrooms.     Estimated  cost, 

$00,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Plans  being 
prepared  by  J.  A.  Fitzpatrick,  Arch.,  71  Broadway,  for  factory 
at  Montgomery  and  Water  St.,  for  Butwell  Building  Corpora- 
tion, 120  Broadway.    Estimated  cost,  $125,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  being  prepared  for  garage  on  127th  St.  near  Broadway 
by  J.  M.  Felson,  Arch.,  1133  Broadway,  for  Klein  Operating  Co 
Estimated  cost,  $20,000. 

N.  Y.,  Poughkeepsie — C.  F.  Hoag  Co.  plans  to  build  factory 
and  fire  tower  at  Poughkeepsie. 

oo  N-  Y-»  Po«8«beepsie — Fred  Smith  plans  to  build  two-story, 
38xl42-ft.  garage.  Estimated  cost,  $40,000.  W.  J.  Beardsley, 
49  Market  St.,  Arch. 

N.  Y.,  Utica — Linde  Air  Products  Co.  purchased  site  on 
Walnut  St.,  between  Schuyler  and  Stark  St.,  for  plant. 

N.  J.,  Elizabeth — Plans  prepared  by  F.  G.  Ring,  Arch.,  280 
North  Broad  St.,  for  machine  shop  for  S.  L.  Moore  &  Sons 
Corporation.  Estimated  cost,  $200,000.  Other  additions  will 
be  made  later  which  will  aggregate  $1,500,000. 

N.  J.,  Rockaway — Plans  being  prepared  for  one-storv,  173x 
300-ft.  shop  for  International  High  Speed  Steel  Co.,  99  Nassau 
St.,   New   York,   N.  Y. 

Penn.,  Chambersburg — Chambersburg  Ice  and  Cold  Storage 
Co.  has  increased  its  capital  stock  from  $20,000  to  $50,000  and 
will  use  proceeds  for  enlarging  its  plant  on  Gr.ant  St. 

Penn.,  Oakmont  —  Plans  being  prepared  for  three-story, 
150x300-ft.  factory  for  Autocar  Co.,  23rd  and  Market  St., 
Philadelphia.  Stearns  &  Castor,  Stephen  Girard  Bldg.,  Phila- 
delphia, Arch. 

Va.,  Pulaski — Press  reports  state  that  New  York  capitalists 
plan  to  build  an  iron  plant.  Estimated  cost,  $500,000.  K. 
Thomas,  Engr.,  New  York,  N.  Y.,  interested. 

W.  Va.,  Chester — Chester  Rubber  Tire  and  Tube  Co.  plans 
to  build  one-story  addition  to  its  plant.  Estimated  cost,  $20,- 
000.     Philip   Freshwater,  Gen.  Mgr. 

N.  C,  Shulls  Mills — Sawmill  and  dry  kilns  will  be  con- 
structed by  Boone  Fork  Lumber  Co.,  Elizabethton,  Tenn. 
Estimated  cost,  $100,000.    M.  Miller,  Supt. 

S.  C,  Clover — Company  will  be  organized  by  M.  L.  Smith, 
Secy.-Treas.  of  Clover  Cotton  Manufacturing  Co.,  with  $200,000 
capital  stock,  to  build  cotton  yarn  mill. 

Ala.,  Dothan — Home  Guano  Co.  contemplates  expenditure  of 
$75,000  for  enlarging  and  improving  its  plant.  M.  L.  Hanna- 
han,  Gen.  Mgr. 

La.,  Slidell — Salmen  Brick  and  Lumber  Co.  plans  to  build 
a  sawmill  with  a  daily  capacity  of  150,000  ft.  E.  H.  Michel, 
Whitney-Central  Bank  Bldg-.,  New  Orleans,  Sales  Mgr. 
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Tenn.,  Nashville — Golden  Grain  Co.,  recently  incorporated, 
contemplates  construction  of  cereal  mill.  W.  M.  Carr  and  H. 
G.  O'Kain  interested. 

Ohio,  Cleveland — Cleveland,  Akron  &  Canton  Terminal 
Railway  Co.  will  build  ten-story  warehouse.  Estimated  cost, 
$1,000,000.    O.  C.  Barber,  Pres. 

Ohio,  Cleveland — Cleveland  Machine  and  Manufacturing  Co. 
contemplates  one-story  pattern  storage  building.  Estimated 
cost,  $20,000. 

Ohio,  Columbus — Farmers'  Fertilizer  Co.  contemplates  plant 
for  manufacture  of  sulphuric  acid.    Estimated  cost,  $200,000. 

Ohio,  Dayton — W.  A.  Apple  &  Co.,  343  Cincinnati  Rd.,  plans 
to  rebuild  its  factory  recently  destroyed  by  fire,  Estimated 
cost,  $15,000. 

Ohio,  East  Palestine — W.  S.  George  Pottery  Co.  plains  to 
build  one  and  two-story,  150x400-ft.  factory  and  office  build- 
ing.    W.  S.  George,  Pres. 

Ohio,  Girard — Carnegie  Steel  Co.,  Youngstown,  plans  to 
build  plant  near  Girard.  Estimated  cost.  $10,000,000.  Thomas 
McDonald,  Dist.  Supt. 

Ohio,  Kent — Plans  being  prepared  by  W.  C.  Owen  &  Co., 
Arch.,  Leader  News  Bldg.,  Cleveland,  for  two-story  factory 
for  Mason  Tire  and  Rubber  Co.  Estimated  cost,  $60,000.  O. 
M.  Mason,  Pres.    Noted  Dec.  2. 

Ohio,  Lima — Solar  Refining  Co.  contemplates  an  expendi- 
ture of  $700,000  for  enlarging  and  improving  its  plant. 

Ohio,  Mansfield — Mansfield  Sheet  and  Tin  Plate  Co.  will 
build  a  140x240-ft.  finishing  mill  to  cost  approximately  $65,000. 

Ohio,  Shadyside — Belmont  Casket  Co.  contemplates  expen- 
diture of  $40,000  for  addition  to  its  plant. 

Ohio,  Springfield — Preliminary  plans  prepared  for  one- 
story,  50x200-ft.  garage  for  city.  Estimated  cost,  $20,000.  R. 
C.  Gotwald,  54  Gotwald  Bldg.,  Arch. 

Ohio,  Springfield — Plans  being  prepared  by  W.  E.  Russ, 
Merchants  National  Bank  Bldg.,  Indianapolis,  Ind.,  for  four- 
story,  300x300-ft  addition  to  plant  of  Robbins  &  Myers  Co. 
Estimated  cost,  $150,000.  C.  F.  McGilvray,  Pres.  Noted 
Dec.  9. 

Ohio,  Steubenville — Bids  will  be  received  about  Jan.  1  by 
Steubenville  Ice  Co.  for  two-story  ice  plant.  Estimated  cost, 
$20,000.     G.  E.  Wisener,  Pres. 

Ohio,  Steubenville — Bids  will  be  received  next  spring  for 
four-story  warehouse  for  Steubenville  Stone  Co.,  513  Market 
St.  Estimated  cost,  $30,000.  Peterson  &  Clark,  National 
Bldg.,  Arch. 

Ohio,  West  Carrollton — Bids  will  soon  be  received  by  Dex- 
ter &  McCleur,  Arch.,  405  Canby  Bldg.,  Dayton,  for  two-story, 
75xl02-ft.  factory  for  West  Carrollton  Parchment  Co.  Esti- 
mated   cost,  $10,000. 

Ind.,  Indian  Harbor — Inland  Steel  Co.  plans  an  expenditure 
of  $5,000,000  for  improvements  at  its  plant. 

Mieh.,  Grand  Rapids — Michigan  Railway  contemplates  one- 
story,  125xl80-ft.  warehouse  on  Mt.  Vernon  Ave.  Estimated 
cost,  $10,000.    G.  B.  Ross,  Jackson,  Mich.,  Pur.  Agt. 

111.,  Chicago — Peoples  Laundry  Co.  will  build  one-story  ad- 
dition to  plant  to  cost  $10,000.  F.  W.  Fischer,  9154  Commer- 
cial Ave.,  Arch. 

Wis.,  Madison — (Official) — Bids  will  be  received  some  time 
in  January  for  meat-packing  plant  for  Farmers  Cooperative 
Packing  Co.  Gardner  &  Lindberg,  1130  South  Dearborn  St., 
Chicago,  111.,  Arch.    Estimated  cost,  $200,000.    Noted  Dec.  2. 

Wis.,  Milwaukee — Morawetz  &  Co.,  217  East  Water  St. 
plan  to  build  two-story,  80xl20-ft.  addition  to  its  plant. 

Wis.,  Mineral  Point — P.  O.  Vivian  will  build  a  machine  shop 
and  garage  to  cost  $10,000. 

Wis.,  Oshkosh — Plans  being  prepared  by  Fluor  Bros.,  Con- 
struction Co.,  Arch.,  511  State  St.,  for  two-story,  40x80-ft. 
factory  for  Carver  Ice  Cream  Co.,  714  South  Main  St. 

Wis.,  Oshkosh — Morgan  Lumber  Co.  plans  to  build  three- 
story,  80xl94-ft.  factory  next  spring.  Estimated  cost,  $25,000. 
Fluor  Bros.  Construction  Co.,  511  State  St.,  Arch. 

Iowa,  Des  Moines — Plans  prepared  by  F.  W.  ai.d  E.  B. 
Clarke,  Archs.,  Omaha,  Neb.,  for  three-story,  45xl60-ft.  ware- 
house for  Farmers  Cooperative  Produce  Co.    Noted  Dec.  9. 

Kan.,  LeHunt — (Sycamore  post  office) — Sunflower  Cement 
Co.  contemplates  an  expenditure  of  $100,000  for  improving  and 
enlarging  its  plant. 

Mont.,  Great  Palls — Great  Western  Sugar  Co.  plans  three 
or  four  sugar  factories  in  States  of  Montana  and  Nebraska. 
First  factory  will  be  built  at  Great  Falls. 

Mo.,  Kansas  City — Plans  prepared  by  S.  B.  Tarbot  &  Co., 
Arch.,  for  two-story,  100xl20-ft.  laundry  for  Graham  Domestic 
Laundry  Co.    Estimated  cost,  $30,000. 

Mo.,  Kansas  City — Plans  being  prepared  by  C.  M.  Williams, 
Arch.,  Rialto  Bldg.,  Kansas  City,  for  five-story  reinforced- 
concrete  storage  and  warehouse  for  J.  R.  Hulse  Storage  and 
Transfer  Co. 

Mo.,  St.  Louis — Warehouse  of  Belcher  Sugar  Refining  Co., 
Main  and  Ashley  St.,  purchased  by  Booth  Fisheries  Co.,  Chi- 
cago, who  plan  to  build  addition.    Estimated  cost,  $50,000. 

Mo„  St.  Louis — The  Larmore  Ice  Cream  Co.  will  build 
factory  on  Easton  Ave.  Estimated  cost,  $15,000.  J.  C.  Dono- 
van, Arch. 

Mo.,  St.  Louis — Plans  being  prepared  by  Barnett,  Haynes  & 
Barnett,  Arch.,  Century  Bldg.,  for  eight-story  publishing  house 
for  Pulitzer  Publishing  Co.,  212  North  Broadway.  Estimated 
cost,  $200,000.    Noted  Aug.  19. 

Mo.,  St.  Louis — Contract  will  he  awarded  in  March  by  J.  L. 
Wees,  Arch.,  410  Commercial  Bldg.,  for  seven-story,  100x250- 
ft.  warehouse  and  river  terminal  for  St.  Louis  River  Front 
and  Dock  Association.    Estimated  cost,  $250,000. 

Tex.,  Dallas — Burgoyne  Bros.,  Hugo,  Okla.,  purchased  site 
at  Dallas  for  lumber  mill  to  cost  $80,000. 

Tex.,  Dallas — Expenditure  of  $50,000  is  planned  for  enlarg- 
ing and  improving  Dallas  Cotton  Mills. 


Tex.,  Galveston — See  item  under  "Miscellaneous." 

Tex.,  Loekhart — Lockhart  Oil  Mill  Co.  will  rebuild  cotton- 
seed oil  mill  recently  destroyed  by  fire.  Estimated  cost, 
$50,000. 

Okla.,  Tulsa — Crosbie  &  Mitchell  plan  to  construct  live- 
story,  100xl40-ft.  storage  warehouse.  Estimated  cost.  $75,000. 
C.  Winkler,  Tulsa,  Arch. 

Wash.,  Seattle — Plans  being  prepared  for  four-story,  Class 
"A"  warehouse  at  Juneau  and  Atlantic  St.  for  Oregon-Wash- 
ington R.R.  and  Navigation  Co.    Estimated  cost,  $50,000. 

Calif.,  Los  Angeles — Union  Wax  and  Parchment  Co.,  Ham- 
burg, N.  J.,  purchased  site  at  50th  and  Alameda  St.,  Los  An- 
geles; for  one-story,  261x396-ft.  factory. 

Calif.,  Martinez — W.  S.  O'Brien  plans  to  construct  cement 
and  asphalt  plant.    Estimated  cost,  $20,000. 

Calif.,  San  Dimas — Plans  prepared  for  pre-cooling  plant  for 
San  Dimas  Orange  Growers'  Association.  Estimated  cost,  $50,- 
000.     C.  M.  Gay  &  Son,   335  Towne  Ave.,  Engr. 

Calif.,  San  Francisco — Workman  Packing  Co.  has  plans 
for  reinf orced-concrete  packing  plant  on  Seventh  St.  near 
Harrison  St.  Estimated  cost,  $25,000.  C.  H.  Workman,  180 
Erie  St.,  San  Francisco,  Pres. 

Ont.,  Leamington — S.  G.  Morse  plans  to  build  warehouse. 
Estimated  cost,  $25,000. 

Ont.,  Toronto — Automobile  Supply  Co.  will  build  four- 
story  showroom  and  garage  at  249  Simcoe  St.  Estimated  cost, 
$50,000. 

B.  C,  Vancouver — American  Can  Co.  contemplates  four- 
story,  125xl30-ft.  addition  to  plant  at  535  Railway  Ave.  M. 
Bigger,  Mgr. 

Bids  In  and  Contracts  Awarded 
Mass.,  Holyoke — Contract  for  addition  to  wire  mill  of  D.  W. 
Princeton  &  Co.  awarded  to  P.  J.  KENNEDY  CO.,  Holvoke,  at 
$12,000. 

Mass.,  Holyoke — Smith  Tablet  Co.  awarded  contract  for 
brick  addition  to  its  plant  to  LYNCH  BROS.  BRICK  CO.,  206 
High  St.,  Holyoke.     Estimated   cost,  $18,000. 

Mass.,  Indian  Orchard — Contract  for  addition  to  plant  of 
Fiberoid  Co.  on  Worcester  St.  awarded  to  D.  W.  MELLEN,  293 
Bridge  St.,  Springfield. 

Conn.,  Hartforil — Contract  for  rebuilding  factory  of  S.  Don- 
chian  Rug  Co.,  205  Pearl  St.,  recentlv  destroyed  by  fire, 
awarded  to  ROBERT  PORTENS,  13  Forest  St.,  Hartford. 
Estimated  cost,  $10,000. 

Conn..  Norwich — Contract  for  addition  to  plant  of  Joseph 
Hall  Woolen  Mills  awarded  to  DOYLE  &  MURPHY,  Willi- 
mantic. 

Conn.,  Stamford — Richards  &  Co.  awarded  contract  for  one- 
story,  93xl86-ft.  storage  building  on  Ludlow  St.  to  J.  W. 
FERGUSON  CO.     Estimated  cost,  $10,000. 

Conn.,  West  Hartford — Contract  for  a  foundry  for  J.  M. 
Craig,  79  Arch  St.,  awarded  to  J.  H.  GROZIER  CO.,  721  Main 
St,  West  Hartford.    Estimated  cost,  $10,000. 

N.  Y„  Buffalo — BRASS  BROS.  CO.,  Niagara  Falls,  awarded 
contract  for  group  of  farm  buildings  to  include  dairy,  grain 
elevator,  etc.,  for  J.  C.  Dold,  745  William  St.,  Buffalo.  Esti- 
mated cost,  $40,000. 

N.  Y.,  Dansville — Contract  for  four-storv  addition  to  plant 
of  Blum  Shoe  Co.  awarded  to  A.  J.  WERDEIN,  at  $15,000. 

N.  Y.,  Gates — Contract  for  addition  to  factory  of  H.  Sym- 
ington Co.  awarded  to  A.  FRIEDERICH  &  SONS  CO.,  Mill 
St.,    Rochester.     Estimated   cost,  $25,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — ■ 
Contract  awarded  to  CHAMPLIN  CONTRACTING  CO.,  103 
Park  Ave.,  for  six-story,  lOOxlOO-ft.  garage  and  service  sta- 
tion on  67th  St.  near  West  End  Ave.,  for  Hudson  Motor  Garage 
of  New  York,  1842  Broadway.    Noted  Nov.  25. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Con- 
tract awarded  to  FOUNTAIN  &  CHOATE,  110  East  23rd  St. 
(Borough  of  Manhattan),  for  six-story,  117x217-ft.  factory  at 
Skillman  and  Foster  Ave.,  Long  Island  City,  for  Gustav  Sand- 
blom,  30  East  42nd  St.  (Borough  of  Manhattan).  Estimated 
cost,  $110,000.     Noted  Dec.  9. 

N.  J.,  Athenia — Athenia  Steel  Works  awarded  contract  for 
steel  plant  to  J.  J.  O'LEARY  CO.,  500  Bloomfield  Ave.,  Passaic. 
Estimated  cost,  $40,000. 

N.  J.,  Elizabeth — Contract  for  two  additions  to  plant  of 
F.  H.  Kalbfleisch,  Baltic  and  Third  St..  awarded  to  SCHULER 
CEMENT  CONSTRUCTION  CO.,  Waverly,  N.  J. 

N.  J„  Newark — G.  T.  Casebolt,  1005  Broad  St.  awarded  con- 
tract for  garage,  automobile  sales  room  and  machine  shop  to 
BECKER  CONSTRUCTION  CO.,  361  Grove  St.,  Newark. 

N.  J.,  Paterson — Contract  for  ice  houses  and  automatic  con- 
veyer for  Thomas  H.  Alyea  awarded  to  GUNN-VAN  DALE  CO., 
31' Clinton  St.,  Newark,  at  $40,000. 

N.  J.,  Shadyside — (Edgewater  post  office)  —  (Official)  — 
JOHN  W.  FERGUSON  CO.,  New  York,  N.  Y.,  awarded  contract 
for  manufacturing  building  for  General  Chemical  Co. 

N.  J.,  Trenton — Stokes  Rubber  Co.  awarded  contract  for 
two-story,  lOOxllO-ft.  manufacturing  building  to  SCOTT  & 
DAY.    Estimated  cost,  $12,500. 

Penn.,  Harrisburg — Blough  Manufacturing  Co.,  Riley  and 
Fulton  St.  awarded  contract  for  four-story  factory  to  J. 
POMRAINING,  1918  North  Second  St.,  Harrisburg,  at  $10,000. 

Penn.,  Lancaster — Contract  for  warehouse  for  David  Miller 
awarded  to  I.  M.  WINTER,  4  5  South  Queen  St.,  Lancaster. 
Estimated   cost,  $10,000. 

Penn.,  Manayunk — A.  T.  Baker  Co.,  Main  and  Carson  St. 
awarded  contract  for  factory  to  BARCLAY,  WHITE  &  CO.. 
Perry  Bldg.,  Manayunk,  at  $10,000. 

Penn.,  Marcus  Hook — Contract  for  two  buildings  for  Benzol 
Products  Co.  awarded  to  F.  W.  VAN  LOON.  Denckla  Bldg.. 
Philadelphia.     Estimated    cost,  $45,000. 
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Penn.,  Philadelphia — A.  L.  CARJTART.  at  $16,000,  awarded 
contract  for  addition,  to  plant  of  Barrett  Manufacturing  Co  ' 
Margaretta  and  Bermuda  St.  ' 

Penii^  Philadelphia — CHARLES  COOPER,  Philadelphia,  at 
about  $35,000,  awarded  contract  for  three-storv,  lOOxlOO-ft 
ice  cream  factory  at  3333  Ludlow  St.  for  Supplee  Aldernev 
Dairies  Co.    Noted  Nov.  25  and  Dec.  2. 

Penn.,  Philadelphia — Contract  awarded  by  Philadelphia 
Steel  and  Forge  Co.  to  BELMONT  IRON  WORKS  for  factory 
building-s  at  Milnor  and  Bleigh  St.    Estimated  cost,  $10,000. 

Penn.,  Pittsburgh — Contract  for  three-story  addition  and 
alterations  to  ice  plant  of  Consolidated  Ice  Co.,  13th  and  Pike 
St.  awarded  to  NICOLA  BLDG.  CO.,  Farmers  Bank  Bide.  Es- 
timated cost,  $25,000. 

Penn.,  Pittsburgh — Contract  for  addition  to  plant  of  Pitts- 
burgh Gage  and  Supply  Co.,  13th  and  Liberty  St.  awarded  to 
L.  H.  KRKUSLER,  33d  and  Penn  Ave.,  Pittsburgh.  Estimated 
cost,  $15,000.    Noted  Dec.  2. 

Del.,  Wilmington — Contract  for  factory  buildings  for  Har- 
lan &  Hollingsworth  Co.  awarded  to  A.  HAVENS  &  CO  Phila- 
delphia, Perin.     Estimated  cost,  $80,000. 

Md.,  Baltimore — GEORGE  REPP,  316  Stinson  St.,  Baltimore 
awarded  contract  for  addition  to  warehouse  of  Mergenthaler 
&  Co.,  116  Hollingsworth  St.     Estimated  cost,  $10,000. 

Va.,  Newport  News — Contract  for  building  for  construction 
of  hydroplanes  and  hydro-aeroplanes  for  Atlantic  Coast  Ex- 
perimental Association  awarded  to  HARWOOD  &  MOSS,  New- 
port News.     Estimated  cost,  $10,000. 

W.  Va.,  AVarwood — Contracts  for  building  for  manufacture 
of  sprinklers  for  Merchant  &  Evans  Co.,  Philadelphia,  Penn., 
awarded  as  follows:  C.  H.  SEA  BRIGHT  &  CO.,  Wheeling,  foun- 
dation; J.  E.  MOSS  IRON  WORKS,  Wheeling,  structural  steel- 
JOHN  H.  MURPHY  CO.,  Warwood,  carpenter  work. 

Ga.,  Atlanta — Contract  awarded  for  one-story  warehouse 
at  Milton  Ave.  and  Belt  Line  R.R.  to  R.  D.  COLE,  by  Atlanta 
&  West  Point  R.R.     Estimated  cost,  $10,000. 

Ga.,  Atlanta — Contract  for  building  for  Goodyear  Tire  and 
Rubber  Co.,  Akron,  Ohio,  awarded  to  MACKLE  CONSTRUC- 
TION CO.,  Atlanta.     Estimated  cost,  $18,000. 

Ala.,  Birmingham — Contract  for  warehouse  for  Harris 
Transfer  and  Warehouse  Co.  awarded  to  EVANS  BROS.  CON- 
STRUCTION CO.,  Birmingham.  Estimated  cost,  $50,000.  Noted 
Nov.  11. 

Tenn.,  Chattanooga — (Official) — Marion  Extract  Co.,  Ma- 
rion, Va.,  will  construct  by  day  labor  a  plant  to  manufacture 
tannic  acid  from  chestnut  oak  at  Chattanooga.  Estimated  cost, 
$150,000.     Noted  Dec.  2. 

Ky.,  Louisville — Kentucky  Distillers  and  Warehouse  Co. 
will  remodel  three  buildings  for  warehouses  bv  day  labor. 
Estimated  cost,  $20,000.  J.  P.  Hanlev,  Hamilton  arid  Mell- 
wood  St.,  Secy.     Noted  Nov.  18. 

Ky.,  Louisville — Contract  for  packing  plant  for  C.  F.  Viss- 
man  &  Co.  awarded  to  G.  H.  ROMMEL  CO.,  639  Campbell  St., 
Louisville.    Estimated  cost,  $15,000.    Noted  Dec.  9. 

Ohio,  Canton — (Official) — Globe  Motor  Car  Co.  awarded 
contract  for  steel  work  on  four-story,  60x200-ft.  salesroom 
and  garage  to  CANTON  BRIDGE  CO.,  Canton.  Estimated 
cost,  $80,000.    Noted  Dec.  2. 

Ohio,  Cleveland — Contract  awarded  to  WILLIAM  MOORE 
CO.,  1278  West  Fourth  St.,  Cleveland,  for  factory  at  3038  Cedar 
Rd.  for  F.  L.  Henderson.     Estimated  cost,  $25,000. 

Ohio,  Cleveland — Contract  for  two-storv  addition  to  plant 
of  Cleveland  Steel  Barrel  Co.,  9612  Meech  Ave.,  awarded  to  S. 
W.  EMERSON  CONSTRUCTION  CO.,  Engineers  Bids.,  Cleve- 
land.    Estimated  cost,  $17,000. 

Ohio,  Cleveland — Contract  for  grain  warehouse  at  East 
131st  St.  and  Erie  R.R.  for  Sheets  Bros.  Elevator  Co.  awarded 
to  GEORGE  D.  BARRIBAL,  Miles  Ave.,  Cleveland.  Estimated 
cost,  $45,000.    Noted  Nov.  25. 

Ohio,  Cleveland — Contract  for  four-story  factory  building 
for  D.  O.  Summers  Cleaning  Co.  awarded*  to  FRED  LIND- 
HORST  &  SONS.     Estimated  cost,  $50,000. 

Ohio,  Cleveland— Winton  Motor  Carriage  Co.  awarded  con- 
tract for  one-story,  80x300-ft.  addition  to  plant  on  Berea  Rd. 
to  BOLTON-PRATT  CONSTRUCTION  CO.,  Columbia  Bldg., 
Cleveland.     Noted  Dec.  2. 

Ohio,  Dayton — Contract  for  garage  at  Third  and  Kenton  St. 
for  W.  F.  Stark  awarded  to  STRUCTURAL  CONCRETE  CO., 
751    Reibold   Bldg.,    Dayton.     Estimated    cost,  $30,000. 

Ohio,  Euclid — White  Automobile  Co.,  Cleveland,  awarded 
contract  for  factory  to  W.  I.  THOMPSON  &  SON,  6110  Euclid 
Ave.,  Cleveland.    Noted  Dec.  2. 

Ohio,  Toledo — Contract  for  press  house  and  agitator  house 
for  Paragon  Refining  Co.,  Front  St.,  awarded  to  J.  COMTE, 
666  Oswald   St.,  Toledo.     Estimated  cost,  $25,000. 

Imd.,  Ft.  Wayne — M.  IRMSCHER,  2103  Forest  Park  Blvd., 
Ft.  Wayne,  awarded  contract  for  garage  and  commercial 
building  for  Aaron  Shive,  2832  Thompson  Ave.  Estimated 
cost,  $30,000. 

Ind.,  Indianapolis — Contract  for  grain  warehouse  for  F.  E. 
Janes  Realty  Co.,  522  Board  of  Trade  Bldg.,  awarded  to  HALL- 
CURRY  CONSTRUCTION  CO.,  807  Bd.  of  Trade  Bldg.,  Indiana- 
polis.    Estimated  cost,  $40,000. 

Mich.,  Marquette — Contract  for  plant  for  Nufer  Cedar  Co. 
awarded  to  FOSTER  CONSTRUCTION  CO.,  Milwaukee,  Wis 
Noted  Dec.  2. 

111.,  Chicago — Contract  for  two-storv,  100xl50-ft.  factory 
for  Chicago  Nut  Co.,  619  West  Jackson  Blvd.  awarded  to 
CHANEY  ARCHIBALD  CO.,  189  West  Madison  St.,  Chicago. 
Estimated  cost,  $4  0,000.     Noted  Dec.  2: 

III.,  Chicago— E.  W.  SPROUL  CO..  1120  West  35th  St., 
Chicago,  awarded  general  contract  for  warehouse  for  Gen- 
eral Fire  Extinguisher  Co.  Estimated  cost,  $60,000.  Noted 
Nov.  18. 

111.,  Chicago — Ogden  Auto  Sales  and  Garage  Co.  awarded 
contract  for  garage  to  CALIFORNIA  CUT  STONE  CO.,  2136 
South  Sawyer  Ave.,  Chicago,  at  $13,500.  J.  Dvorak,  1909  South 
Lawndale  Ave.,  Pres. 


Wis.,  Lnriysmith — Contract  for  four-story,  60xl32-ft  fact- 

Sf^^TT3^  f,'V\^-  Schram  Manufacturing  Co.  awarded  to 
ih.  POLLEY,  Oshkosh. 

Iowa,  Burlington — Chicago,  Burlington  &  Quincy  R.R.  Co 
awarded  contract  for  grain  drier  to  H.  A.  BECK  1707  Mt' 
Pleasant  St.,  Burlington,  at  $10,000.  T.  E.  Calvert'  Chicago' 
111.,  Ch.  Engr. 

Minn.,  Minneapolis — R.  A.  Jacobson,  699  Madison  St..  will 
build  a  three-story,  62xl42-ft.  warehouse  by  day  labor. 
■^r  M}VS:>        Paul— Contract  for  factory  for  Milton  Dairy  Co., 
West  Ninth  St.,  awarded  to  W.  J.  HOY  CO.,  St.  Paul  Esti- 
mated cost,  $25,000, 

Kan.,  Wichita — Contract  for  warehouse  for  Rumley  Pro- 
tots  Co.  awarded  to  VEITER  &  WENZEL,  Wichita,  at  $40.- 
000.    Noted  Nov.  11. 

Neb.,  Lehigh — F.  L.  Vlach  and  J.  J.  Tesar  awarded  contract 
for  garage  to  T.  EASTERGARD,  North  Bend,  Neb.,  at  $10,400. 

Mo.,  Hannibal — Hannibal  Wire  Fabric  Co.  will  build  factory 
by  day  labor.  Estimated  cost.  $35,000.  Albert  Andris,  Supt. 
of  Constr.    Noted  Sept.  23. 

c  r?to" ^a„n?as  <"''»>•— Contract  for  garage  for  A.  H.  Jennings 
&  Son,  1809  North  Seventh  St.  awarded  to  J.  E.  ANDERSON  & 
000N"  713  Minnesota  Ave-  Kansas  City.    Estimated  cost,  $20,- 

Mo.,  Kansas  City — W.  R.  Nelson  Estate,  17th  and  Grand 
Ave.  awarded  contract  for  garage  to  W.  F.  JACKSON,  Kan- 
sas  City,   at  $19,000. 

Mo.,  St.  Louis — Contract  for  two-storv,  61xl22-ft.  factory 
for  A.  W.  Swebder,  823  South  10th  St.,  awarded  to  W.  J 
HOHAN,  La  Salle  Bldg.,  St.  Louis. 

FEDERAL  GOVERNMENT  WOBK 
Proposed  Work 
N.  Y.,  Hornell- — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  Jan.  19,  for  U.  S.  post  office  at  Hornell. 

N.  Y.,  Waterloo — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Jan.  21,  for  U.  S.  post  office  at 
Waterloo. 

N.  J.,  Hackensaek — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Jan.  17,  for  U.  S.  post  office  at 

Hackensaek. 

W.  Va..  Wheeling — Lock  Gates — Bids  will  be  received  at 
U.  S.  Engineer  Office,  Wheeling  District,  Wheeling,  until  11 
a.m.,  Jan.  14,  for  steel  lock  gates  for  Dam  No.  14,  Ohio  River. 
(See  Adv.) 

Pla.,  Pensaeola — Building — Bids  will  be  received  bv  H.  R. 
Stanford,  Ch.  of  Bureau  of  Yards  and  Docks,  Navy  Dept., 
Washington,  D.  C,  until  11  a.m.,  Jan.  8,  for  remodeling  build- 
ing No.  52  at  Navy  Aeronautic  Station,  Pensaeola. 

Ky.,  Ashland — Post  Office — Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  Jan.  24,  for  U.  S.  post  office  at  Ashland. 

Minn.,  Anoka — Post  Office — Bids  will  be  received  bv  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  Jan.  18,  for  U.  S.  post  office  at  Anoka. 

Mo.,  St.  Louis — Coal — Bids  will  be  received  at  U.  S.  Engi- 
neer Office,  Custom  House,  St.  Louis,  until  11  a.m.,  Dec.  29, 
for  furnishing  30,000  tons  of  coal. 

Colo.,  Denver — Reclamation — Western  Division  of  U.  S.  Rec- 
lamation Service  will  ask  Congress  for  an  appropriation  of 
$9,200,000  to  complete  28  western  projects  now  being  con- 
structed. Budget  of  S.  B.  Williamson,  Ch.  of  Western  Divi- 
sion, for  above  appropriation  approved  by  F.  T.  Lane,  Secy,  of 
Interior. 

Panama — Metal  Supplies — Bids  will  be  received  by  Maj. 
F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Washington, 
D.  C,  until  10:30  a.m.,  Dec.  29,  for  furnishing  metal  supplies. 

Panama — Miscellaneous  Supplies — Bids  will  be  received  by 
Maj.  F.  C.  Boggs,  Gen.  Pur.  Officer,  Panama  Canal,  Washing- 
ton, D.  C,  until  10:30  a.m.,  Dec.  22,  for  furnishing  miscellane- 
ous supplies. 

Bids  In  and  Contracts  Awarded 
Conn.,  Greenwich — Post  Office — Bids  were  received  Dec.  10 
for  U.  S.  post  office  at  Greenwich,  (a)  limestone,  (b)  sandstone, 
as  follows:  Frymier  &  Hanna.  New  York,  N.  Y.,  (a)  $66,769, 
(b)  $68,269;  E.  T.  Abbott  Construction  Co.,  New  York,  N.  Y., 
(a)  $66,750,  (b)  $69,800;  Joseph  Christiano,  Greenwich,  (a) 
$67,992,  (b)  $69,992.    Noted  Nov.  4. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Dredging — Bids 
were  received  Dec.  11  for  dredging  at  Navy  Yard.  New  York, 
as  follows:  P.  Sanford  Ross.  Inc.,  Jersey  City,  N.  J.,  at  26c. 
per  cu.yd. ;  Coastwise  Dredging  Co.,  Norfolk,  Va.,  at  25 %c.  per 
cu.yd.;  Morris  &  Cummings,  New  York,  at  29%c.  per  cu.yd. 
Noted  Nov.  18. 

Md.,  Indian  Head — Extension  to  Pulping  and  Poaching 
House — Contract  for  extension  to  pulping  and  poaching  house 
awarded  to  JOHN  H.  NOLAN  CONSTRUCTION  CO.,  Washing- 
ton, D.  C,  at  $7,074.    Noted  Nov.  11  and  Dec.  2. 

D.  C,  Washington — Sewer  Work — CHARLES  H.  TOMP- 
KINS CO.,  Washington,  at  $2,008,  awarded  contract  for  Pet- 
worth  sewer:  HARPER  &  VOIGT  CO.,  Washington,  at  $15,145, 
awarded  contract  for  Kenilworth  sewer.  Noted  Nov.  25  and 
Dec.  2. 

Fla..  Key  West — Officers'  Quarters — HENRY  MONK,  Pensa- 
eola, at  $14,350,  awarded  contract  for  two  officers'  quarters  at 
naval  station,  Key  West.     Noted  Oct.  21. 

Tex.,  Brenham — Post  Office — Contract  for  U.  S.  post  office 
at  Brenham  awarded  to  W.  G.  CARTER  CO.,  Chicago,  111.,  at 
$44,S30.    Noted  Oct.  21  and  Dec.  2. 

Tex.,  Ft.  Bliss — Heating  System — Contract  for  heating  sys- 
tem in  13  officers'  quarters  at  Ft.  Bliss  awarded  to  W.  S.  KING, 
Lonoke,  Ark.,  at  $9,090.    Noted  Oct.  21. 

Tex.,  Navasota — Post  Office — Contract  for  TJ.  S.  post  office 
at  Navasota  awarded  to  ALGERNON  BLAIR,  Montgomery, 
Ala.,  at  $41,836.    Noted  Oct.  21  and  Dec.  2. 
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Colo.,  Ft.  Logan — Pump  House — Contract  for  pump  house 
and  pump  awarded  by  U.  S.  Quartermaster  to  H.  T.  WATER- 
MAN, 17th  and  Wynkoop  St.,  Denver,  at  $4,450. 

Wash.,  Meadow  Creek — Clearing — Lowest  bids  received 
Dec.  1  for  clearing  reservoir  site  at  Lake  Keechelus  were  as 
follows:  M.  P.  Zindorf,  Seattle,  $178,000;  Harrington-Peters 
Co.,  Seattle,  $129,000;  Maxham  &  Maxham,  Tacoma,  $168,000. 
Noted  Nov.  4. 

CANALS,  DITCHES  AND  IRRIGATION 
Proposed  Work 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official)  — 
Dredging — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr. 
of  Docks,  Pier  "A,"  Battery  PI.,  North  River,  Manhattan,  until 
noon,  Dec.  23,  for  dredging  in  slip  at  foot  of  28th  St.  Noted 
Dec.  2. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredging — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of 
Docks,  Pier  "A,"  Battery  PL,  North  River,  until  noon,  Dec.  20, 
for  dredging  in  boroughs  of  Manhattan,  Brooklyn,  Queens, 
Bronx  and  Richmond. 

La.,  Jennings — Irrigation — William  Bradford,  Alexandria, 
interested  in  project  to  irrigate  rice  fields  by  constructing 
canal  from  Red  River  through  Jefferson  Davis  Parish.  Esti- 
mated cost,  $2,000,000. 

Tenn,  Dyersburg — Drainage — County  Court  of  Dyersburg 
inevsigating  project  to  drain  district  between  Gibson  County 
line  and  Obian  River.    Estimated  cost,  $200,000. 

Ky.,  Louisville — Drainage — Fiscal  Court  considering  drain- 
age project  involving  16,000  acres  of  swamp  land  in  south- 
ern part  of  county. 

Ky.,  Morganfield — Ditch — Bids  will  be  received  by  Drain- 
age Commissioners  of  Union  County,  until  1  p.m.,  Dec.  30, 
for  constructing  Dennis  O'Nan  Public  Ditch.  Norman  R.  Orcutt, 
Morganfield,  Ch.  Engr.     Noted  Aug.  5. 

Ky.,  Morganfield — Drainage — Surveys  being  made  for  H. 
O.  Roberts  Drainage  Ditch.  Estimated  cost,  $43,000.  Norman 
R.   Orcutt,   Morganfield,   Ch.  Engr. 

Ind.,  Hartford  City — (Official) — Ditch — Bids  will  be  received 
by  Frank  P.  Wallace,  Drainage  Comr.,  until  2  p.m.,  Dec.  28, 
for  constructing  Delilan  Hineker  Ditch,  Monroe  and  Washing- 
ton Townships. 

Ind.,  Huntington — Bids  will  be  received  by  Andrew  Kilty, 
Constr.  Comr.,  until  Jan.  9,  for  improving  ditch  in  Salamonie 
Township. 

Mich.,  Davison — Drain — Bids  will  be  received  by  I.  H.  Reid, 
County  Drain  Comr.,  until  9  a.m.,  Dec.  17,  for  constructing 
White  Drain,  Davison  Township. 

Mich.,  Macon — Drainage — Contract  for  middle  branch  of 
Macon  Drain  will  be  awarded  about  Apr.  1.  Estimated  cost, 
between  $40,000  and  $50,000.  D.  S.  Sullivan,  County  Drain 
Comr.    Noted  Dec.  2. 

Mich.,  Monroe — Drainage — Contract  for  Swamp  Raisin 
Drain  will  be  awarded  about  Apr.  1.  D.  S.  Sullivan,  County 
Drain  Comr. 

III.,  Belleville — Drainage — Press  reports  state  that  drain- 
age district  will  be  organized  for  improving  Richmond  Creek. 
Estimated  cost,  $150,000.    G.  A.  Kloess,  Chn.  of  Bd.  of  Trustees. 

Wis.,  Racine — Dredging — City  plans  to  dredge  river  dur- 
ing 1916.    P.  H.  Connolly,  City  Engr. 

Iowa,  Spirit  Lake — Drainage — Bids  will  be  received  by 
Board  of  Supervisors  of  Dickinson  County  until  1  p.m.,  Dec. 
22,  for  tile  drain  in  Drainage  District  No.  34,  Dickinson  Coun- 
ty.   John  S.  Blow,  County  Audr. 

Minn.,  Anoka — Drainage — County  will  award  contract  for 
draining  Coon  Creek,  .eight  miles,  about  May.  Estimated 
cost,   $45,000.     W.  L.  Ridge,  Drainage   Engr.     Noted  Dec.  2. 

Minn.,  Benson — Ditches — County  plans  to  build  five  ditches. 

Minn.,  Mankato — Ditch — Bids  will  be  received  by  County 
Commissioners  until  Dec.  18  for  constructing  County  Ditch 
No.  41. 

Minn.,  Montevideo — Ditch — County  Commissioners  will  soon 
award  contract  for  Drainage  Ditch  No.  16.  Estimated  cost, 
$100,000.     J.   J.    Stennes,   County  Audr. 

Minn.,  Montevideo — Ditches — Contracts  will  be  awarded 
some  time  in  January  for  Ditches  Nos.  21,  22  and  23.  Esti- 
mated cost,  $10,000,  $175,000  and  $20,000,  respectively. 

Minn.,  Pine  City — Ditch — Bids  will  be  received  by  W.  H. 
Hamlin,  County  Audr.,  until  Dec.  23,  for  constructing  Ditch  No. 
4.     Estimated  cost,  $9,870. 

N.  D.,  Fargo — Ditches — Contract  for  two  ditches  through 
portion  of  Kenyon  and  Noble  Townships  to  Red  River  will  be 
awarded  early  next  year.  Estimated  cost,  $30,000  each.  F. 
Crabbe,  Fargo,  Engr.    Noted  Oct.  7  and  21. 

Mont.,  Billings — Irrigation — U.  S.  Reclamation  Service  ap- 
proved plans  of  Big  Horn  Canon  Irrigation  and  Power  Co. 
for  400-ft.  dam.     Estimated  cost,  $175,000. 

Mo.,  Birmingham — Drainage — Contract  will  be  let  some 
time  in  January  or  February  by  Board  of  Supervisors  of  Birm- 
ingham Drainage  District  for  10.8  mi.  of  levee  work  for  de- 
veloping about  5,400  acres  of  land.  Estimated  cost,  $335,400. 
J.  H.  Powell,  312  Reliance  Bldg.,  Kansas  City,  Mo.,  Secy. 
Brooks  &  Jacoby,  512  Shukert  Bldg.,  Kansas  City,  Mo.,  Engr. 

Tex.,  Harlingen — Irrigation — Bids  will  be  received  by  Board 
of  Directors  of  Cameron  County  Irrigation  District  No.  1 
until  Dec.  30  for  extending  canal,  about  411,900  cu.yd.  of  ex- 
cavation.   Noted  Oct.  14. 

Tex.,  Houston — Dredging — See  item  under  "Miscellaneous." 

Idaho,  Montour — Tunnel — Mannry  Boise  Co.,  Boise,  at  $44,- 
250,  submitted  only  bid  for  concrete  tunnel  for  Emmett  Irri- 
gation District.    New  bids  will  be  received.    Noted  Nov.  18. 

Idaho,  Twin  Falls — Irrigation — Twin  Falls  Land  and  Wa- 
tsr  Co.  plans  to  reclaim  about  699  acres  in  Bruneau  tract  in 
C'wyhee  and  Twin  Falls  Counties.    Estimated  cost,  $30,000,000. 

Wash.,  Scquim — Irrigation — Bids  will  soon  be  received  by 
Highland  Irrigation  District  Commissioners  for  seven  miles 
of  ditches.    Estimated  cost,  $25,000. 


Ore.,  Astoria — Reclamation — City  Council  considering  cre- 
ation of  reclamation  district  in  west  end  of  city.  Estimated 
cost,  $142,795. 

Ore.,  Klamath  Falls — Irrigation — Plans  being  prepared  for 
Yainax  Irrigation  project  to  include  approximately  2,135  acres. 
Estimated  cost,  $75,000.  H.  W.  Hincks,  Indian  Reclamation 
Service,  Astoria,  Engr. 

Calif.,  Redding — Irrigation — Plans  being  considered  by  An- 
derson Cottonwood  Irrigation  District  for  bond  issue  for  $400,- 
000  for  irrigation. 

Calif.,  San  Joaquin — (Official) — Reservoir — All  bids  received 
Dec.  6  for  Woodward  reservoir  for  South  San  Joaquin  Irriga- 
tion District  rejected.  New  bids  will  be  received  until  10 
A.m.,  Jan.  3.  C.  A.  Proudfit,  Monteca,  Secy.  Noted  Nov.  18  and 
Dec.  2. 

Bids  In  and  Contracts  Awarded 
Ky.,  Calhoun — Ditch — Contract  for  excavating  ditch  in  Mr- 
Lean  County  awarded  to  J.  N.  FORGY  DREDGE  CO.,  Owens- 
boro,  at  $25,000. 

Ohio,  Kenton — Drainage — Contract  for  Upper  Scotia 
Drainage  and  Conservation  District,  Hardin  County,  to  in- 
clude about  25,000  acres,  awarded  to  ELI  PUGH  and  JAMES 
POLING,  at  $1,310,000.    Noted  Sept.  10. 

Ind.,  Plymouth — Ditch — Contracts  for  ditch  awarded  as 
follows:  YODER  &  SCHWARTZ,  Nappanee,  at  $8,275,  for 
dredge  portion  of  Jesse  McKesson  lateral  ditch;  WALTER 
HYGEMA,  Nappanee,  at  $3,499,  for  tile  and  open  shovel  por- 
tion of  main  ditch;  JESSE  McKESSON,  Teegarden,  at  $625,  for 
McKesson  lateral. 

Mich.,  Ithaca — Drain — Contract  for  excavating,  clearing 
right-of-way,  etc.,  for  County  Drain  No.  110  and  branches, 
awarded  to  A.  S.  GIBSON,  Ithaca,  at  $2.34  per  cu.yd. 

Wis.,  Bristol — Drainage — T.  C.  Froemming,  1288  Hum- 
boldt Ave..  Milwaukee,  at  $14,282,  submitted  lowest  bid  for 
drainage  ditch  in  Bristol  Drainage  District.  W.  E.  O'Brien, 
Kenosha,  Engr.    Noted  Oct.  .21. 

Wis.,  Necedah — (Official — Ditches — P.  Brandt  &  Son,  Fin- 
ley,  at  8c.  per  cu.yd.,  submitted  lowest  bid  for  constructing 
new  ditches  and  deepening  and  widening  old  ones,  about  820,- 
000  cu.yd.  excavation,  for  Little  Yellow  Drainage  District.  A. 
C.  Willard,  Secy. 

Iowa,  Des  Moines — (Official) — Ditch  and  Bulkhead — Con- 
tract for  Drainage  Ditch  No.  16,  Webster  Township,  and  bulk- 
head, awarded  to  EMPIRE  CONSTRUCTION  CO.,  Des  Moines, 
at  $12,680.    Noted  Dec.  2. 

Iowa,  Des  Moines — (Official) — Ditch  and  Bulkhead — Con- 
tract for  Drainage  Ditch  No.  17,  Lincoln  and  Crocker  Town- 
ships, and  bulkhead,  awarded  to  J.  C.  ANDERSON,  Marshall- 
town,  at  $30,954.    Noted  Dec.  2. 

Iowa,  Mason  City — (Official) — Contract  for  County  Ditch 
No.  29  awarded  to  HAWKEYE  CEMENT  TILE  CO.,  Mason  City. 
Noted  Nov.  25. 

Minn.,  Anoka — Ditch — Contract  for  repairing  County 
Ditch  No.  32  awarded  to  K.  C.  RICHARDSON,  at  $12,741. 

Minn.,  Grand  Rapids — Ditch — Contract  for  Judical  Ditch  No. 
3,  west  of  Deer  River,  awarded  to  P.  SEASTRAND,  Cambridge. 
Estimated  cost,  $104,000. 

Mo.,  Carrollton — Drainage — Contract  to  construct  12,000 
yd.  of  embankment  awarded  to  J.  O.  MOORE,  Noborne.  Carl 
Weighert,  Drainage  Comr. 

Utah,  Corinne — Drainage — Contract  for  drainage  project 
near  Corinne,  Boxelder  County,  awarded  to  J.  P.  O'NEILL 
CONSTRUTION  CO.    Estimated  cost,  $175,000. 

Calif.,  Modesto — Irrigation — Contract  for  nine  concrete 
drops  for  Modesto  Irrigation  District  awarded  to  G.  J.  UL- 
RICH,  Modesto,  at  $19,340.    Noted  Dec.  2. 

Calif.,  Richmond  —  Canal  Improvements.  —  RICHMOND 
DREDGING  CO.,  Richmond,  at  $95,845,  awarded  contract  for 
improving  Canal  Subdivision. 

MISCELLANEOUS 
Proposed  Work 

N.  A".,  Buffalo — Docks — Donner  Steel  Co.,  Inc.,  recently  or- 
ganized with  $5,000,000,  capital  stock,  has  taken  over  plant  of 
New  York  State  Steel  Co.  and  will  improve  same.  Improve- 
ments include  ore  docks  along  Buffalo  River,  installation  of 
ore  handling  equipment  and  by-product  coking  plant. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — • 
Bulkhead — Bids  will  be  received  by  L.  H.  Pounds,  Borough 
Pres.,  Room  2,  Borough  Hall,  until  11  a.m.,  Dec.  20,  for  fur- 
nishing labor  and  material  to  build  pile  and  timber  bulkhead 
at  municipal  bath  building,  Coney  Island. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Market — Bids  will  be  received  by  Marcus  M.  Marks,  Borough 
Pres.,  Room  2032,  Municipal  Bldg.,  until  2  p.m.,  Dec.  20,  for 
constructing  market  under  Queensboro  bridge,  59th  and  60th 
St.,  First  and  Ave  A;  also  for  installing  drainage  and  water 
systems  in  said  market. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Market — Bids  will  be  received  by  Marcus  M.  Marks,  Borough 
Pres.,  Room  2032,  Municipal  Bld"g.,  until  2  p.m.,  Dec.  23,  for 
constructing  public  market  under  Third  Ave.  bridge;  130th 
St.  and  Third  Ave. 

N.  Y.,  New  York — (Borough  of  Manhattan) — Stadium — Bids 
will  soon  be  received  for  stadium  for  New  York  Federal 
League  Club.  Estimated  cost,  $500,000.  C.  B.  Comstock,  110 
West  40th  St.,  Arch. 

N,  Y.,  Syracuse — Retaining  Wall — Board  of  Alderman  de- 
feated proposition  to  issue  $75,000  bonds  for  retaining  wall 
along  bank  of  Onondaga  Creek.     Noted  Oct.  14  and  Nov.  IS. 

Penu,  Philadelphia — Electric  Hoists — Bids  will  be  received 
by  John  Meigs,  Dir.  of  Dept.  of  Wharves,  Docks  and  Fer- 
ries, until  Dec.  20,  for  electric  hoists  for  Southwark  piers, 
Delaware  River,  between  Catharine  and  Christian  St. 

Va.,  Norfolk — Docks,  etc. — Norfolk  Storage  Co.,  Inc.,  re- 
cently incorporated,  has  purchased  a  site  of  19  acres  at 
Burtons  Point  and  will  dredge  river,  and  build  docks  and 
sheds.    C.  S.  Powell,  New  York,  N.  Y.,  Pres. 
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Fla.,  Miami — Harbor  Improvement — Bids  will  be  received 
by  W.  B.  Moore,  City  Clk.,  until  noon,  Dec.  22,  for  excavating 
a  slip,  a  turning  basin  and  channel  across  Biscayne  Bay,  also 
building  a  concrete  dock.    Separate  proposals  for  dock. 

Ala.,  Mobile — Elevated  Railway — Magnolia  Compress  and 
Warehouse  Co.  has  had  plans  prepared  for  system  of  elevated 
railways  between  warehouses  and  water  front. 

La.,  New  Orleans — (Official) — Grain  Elevator  Equipment — 
Bids  will  be  received  by  E.  M.  Loeb,  Pres.,  Bd.  of  Comrs.  of 
Port  of  New  Orleans,  Suite  200,  New  Orleans  Court  Bldg.,  until 
8  p.m.,  Dec.  29,  for  furnishing  equipment  for  public  gram 
elevator  in  New  Orleans.     (See  adv.) 

Ohio,  Columbus — (Official) — Elimination  of  Grade  Cross- 
ings— we  have  been  informed  by  R.  Trimble,  Ch.  Engr.  of  M. 
of  W  Pennsylvania  Dines  West  of  Pittsburgh,  that  it  will 
be  some  time'  before  bids  will  be  received  for  elimination  of 
grade  crossings  in  north  side  of  Columbus.    Noted  Dec.  2. 

Ohio  Painesville — Monument — Ohio  Mausoleum  Co.,  Galion, 
will  build  monument  at  Painesville.  Estimated  cost,  $50,000. 
T.  Robert  Moore,  Painesville,  interested. 

Ind.,  Miller — Coney  Island — Press  reports  state  that  New 
York  capitalists  plan  to  establish  a  Coney  Island  at  Miller 
Beach.    Estimated  cost,  $500,000. 

Mich.,  Detroit — Subway — Plans  prepared  for  subway  for 
Woodward  Ave.  cars  from  Grand  Circus  Park  to  river  front. 
Estimated  cost,  $1,500,000. 

III.,  Chicago — Machinery — Bids  will  be  received  by  J.  D. 
Robertson,  Comr.  of  Health,  until  Dec.  IS,  for  elevating  and 
conveying  machinery  for  new  Mill  Building  at  municipal  re- 
ductio'n  plant,  39th  and  Iron  St. 

Minn.,  St.  Paul — Channel — Project  being  considered  to  con- 
struct 6-ft.  channel  from  St.  Paul  to  mouth  of  Missouri 
River.    Mississippi  River  Improvement  Association,  interested. 

Mo.,  St.  Louis — River  Terminals — Plans  prepared  by  J.  L. 
Wees,  419  Commercial  Bldg.,  for  seven-story,  100x250-ft.  river 
terminal  and  warehouse  for  St.  Louis  River  Front  and  Dock 
Association.    Estimated  cost,  $250,000. 

Tex.,  Galveston — Dry  Dock — Dry  dock,  marine  railway  and 
ship  building  and  repair  plant  will  be  constructed  by  Gal- 
veston Dry  Dock  and  Construction  Co.  C.  N.  Growell,  Mgr. 
Noted  Nov.  11. 

Tex.,  Houston — Wharf  and  Warehouse — City  Council  has 
appropriated  $300,009  for  work  on  Houston  Turning  Basin. 
Works  includes  dredging  for  wharf,  building  wharf  and 
warehouse,  etc. 

Ariz.,  Tucson — Subwav — Bids  will  be  received  by  C.  K. 
Clarke  City  Mgr.,  until  Dec.  17,  for  subway  under  railway 
tracks 'at  end  of  Congress  St.  Estimated  cost,  $70,000.  Noted 
Oct.  14  and  Nov.  18. 

Wash.,  Seattle — Tunnel — Plans  prepared  by  A.  H.  Dimock, 
Citv  Engr.,  for  reinforced-concrete  tunnel  at  entrance  to  new 
courthouse  and  city  hall.  Estimated  cost,  $30,000.  Noted 
Nov.  25. 

Ore.,  Portland — Tunnel — Press  reports  state  Oregon-Wash- 
ington R.R.  and  Navigation  Co.  will  reline  tunnel  with  con- 
crete from  Mock's  Bottom  to  Columbia  Slough.  Estimated 
cost,  $100,000.    J.  K.  Holman,  Portland,  Ch.  Engr. 

Calif..  Santa  Monica — Bath  House  —  Santa  Monica  Bath 
House  Corporation  will  build  three-story,  95xl00-ft.  bath 
house.    Estimated  cost,  $25,000. 

MISCELLANEOUS 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston— Bulkhead— BAY  STATE  DREDGING  AND 
CONTRACTING  CO.,  Boston,  at  $82,830,  awarded  contract  for 
bulkhead  and  170,00  cu.yd.  dredging  and  placing  filling  be- 
neath and  around  bulkhead,  Contract  No.  47.  Noted  Nov.  IS 
and  Dec.  2. 

N.  Y„  New  York — (Borough  of  Bronx) — Track  Installation 
 Contract  for  track  installation  on  White  Plains  Rd.  and  ex- 
tension of  existing  subwav  awarded  to  COAST  AND  LAKE 
CONTRACTING  CORPORATION,  41  Broad  St.,  New  York,  at 
$53,930.     Noted   Dec.  2. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official) — P. 
P  Parlev,  103  Park  Ave.,  New  York,  at  $5,335,  submitted 
lowest  bid  for  steel  tank  and  fittings  to  be  used  for  storage  of 
liquid  asphalt  at  municipal  asphalt  plant,  7th  St.  basin, 
Gowanus  Canal.     Noted  Dec.  2. 

N  Y.,  New  York — (Borough  of  Manhattan) — Pier  Shed- 
Baltimore  &  Ohio  R.R.  Co.  awarded  contract  for  Pier  Shed  No. 
21,  East  River,  to  MILLIKEN  BROS.,  Ill  Broadway,  New 
York. 

N.  J.,  Ventnor — (Atlantic  City  post  office) — Jetties — Con- 
tract for  jetties  from  Cambridge  to  Portland  Ave.  awarded  to 
EUGENE  BOEHM,  at  $4.22  per  ft.     Noted  Dec.  2. 

Penn.,  Philadelphia — Bath  House — Contract  for  bath  house 
for  Public  Bpths  Association  of  PhiWlelphia  awarded  to 
FRANKE  E.  WALLACE,  1220  Chancellor  St.,  Philadelphia. 
Estimated  cost,  $20,000. 

Penn.,  Philadelphia — (Official) — Elevated  Railway  Work- 
Contract  for  concrete  column  foundations  and  piers  for  about 
4^000  lin  ft.  of  two-track  elevated  railway  in  Frankford  Ave 
from  Unity  to  Dvre  St.  awarded  to  EDWIN  H.  VARE,  604 
Lincoln  Bldg.,  Philadelphia,  at  $17,700.     Noted  Nox.  18. 

Penn.,  Philadelphia — Park  Improvements  —  Citv  awarded 
contract  for  park  improvements  to  C.  A.  CONAN,  1345  Arch  St., 
Philadelphia.    M.  L.  Cooke,  Dir.,  Dept.  of  Pub.  Wks. 

Md.,  Baltimore — Coal  Pier — Baltimore  &  Ohio  R.R.  Co. 
awarded  contract  for  foundation  and  piling  for  coal  pier  at 
Curtis  Bay,  Baltimore,  to  PHOENIX  CONSTRUCTION  CO.,  41 
Park  Row',  New  York,  N.  Y.  Estimated  cost,  $1,500,000.  Noted 
Sept.  30  and  Dec.  2. 

Miss.,  Waveland — (Official) — Seawall — Contract  for  con- 
crete seawall  and  filling  on  beach  at  Waveland  awarded  to 
MASSTE  &  CO.,  218  Saratoga  St.,  New  Orleans,  La.,  at  $10.74 
per  lin. ft.    Noted  Oct.  28. 

Ohio  Cleveland— Pier— AMERICAN  CONSTRUCTION  CO., 
Cleveland,  awarded  contract  for  repairs  to  pier  protections. 
Noted  Nov.  25. 


111.,  Chicago — Engine  House — Contract  for  two-story  brick 
engine  house  awarded  to  WARNER  CONSTRUCTION  CO., 
at  about  $19,000.     Noted  Dec.  2. 

CaliL.  Martinez — Pipe  Line — Shell  Oil  Co.,  Martinez,  award- 
ed contract  for  grading  work  for  pipe  line  to  PRICE  CON- 
STRUCTION CO.  and  O'BRIEN  BROS.,  about  130,000  cu.yd. 
excavation.     Estimated  cost,   $40,000.     Noted  Oct.  21. 

Calif.,  Sacramento — Levee — F.  E.  Frey,  at  $10,312,  sub- 
mitted lowest  bid  for  levee  work  near  Sutterville. 

Calif.,  Sacramento — Levee  Work — Contract  for  levee  work 
awarded  to  A.  TEICHERT  &  SON,  Ochsner  Bldg.,  at  $11,250. 

BUILDINGS 

Other  Items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
trigs:  "Industrial  Works,"  "Federal Government  Work"  and  "Miscellaneous  " 

Proposed  Work 
Vt„  White  River  Junction — Plans  approved  by  Boston  & 
Maine  R.R.  and  Boston  &  Central  Vermont  R.R.  for  station  at 
White  River  Junction.     Estimated  cost,  $55,'000. 

Mass.,  Boston — Plans  being  prepared  by  S.  S.  Levy,  35  Court 
St.,  Arch.,  for  five-story  hotel  and  loft  building.  Estimated 
cost,  $50,000. 

Mass..  Detlham — Dedham  Masonic  Lodge  has  postponed 
building  of  temple  until  next  spring.  Estimated  cost,  $40,000. 
Noted  Sept.  23. 

Mass.,  Salem — Bids  will  be  received  until  Dec.  23  by  city  for 
addition  to  Bowditch  School.  Estimated  cost,  $75,000.  John 
M.  Gray,  16  Arlington  St.,  Boston,  Arch.    Noted  Dec.  9. 

N.  Y.,  Baldwin — Citizens  voted  to  build  school.  Estimated 
cost,  $40,000.     William  Steele,  interested. 

N.  Y.,  Bronxville — Plans  being  prepared  by  Bates  &  How, 
Arch.,  542  Fifth  Ave.,  New  York,  for  motion  picture,  store  and 
apartment  building  for  Residence  Co.  of  Lawrence  Park. 
Estimated  cost,  $50,000. 

N.  Y„  Gloversville — City  National  Bank  will  build  bank. 
Estimated  cost,  $80,000.  Mowbray  &  Uffinger,  56  Liberty 
St.,  New  York,  Arch. 

N.  Y.,  New  York — (Borough  of  Brooklyn)  —  (Official  ) — Bids 
will  be  received  by  John  A.  Kingsbury,  Comr.,  Dept.  of  Pub. 
Charities,  Municipal  Bldg.  (Borough  of  Manhattan),  until 
10:30  a.m.,  Dec.  23,  for  alterations  to  and  additional  buildings 
at  Greenpoint  Hospital. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Union  Square  Realty  Corporation,  15  Broad  St.,  plans  to 
build  13-story,  50xl00-ft.  store  and  showroom  building  at 
26  Union  Sq.  Estimated  cost,  $225,000.  W.  G.  Pigueson,  59 
Pearl  St.,  Arch. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Plans  prepared  for  two-story,  65xl28-ft.  building  at  175th  St. 
and  Wadsworth  Ave.  for  New  York  Telephone  Co.,  15  Dey 
St.     Estimated  cost,  $93,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  soon  be  received  for  seven-story,  100xl50-ft.  as- 
sembly building  for  Y.  W.  C.  A.  at  Lenox  Ave.  and  124th  St. 
Estimated  cost,  $250,000.  Louis  E.  Jallade,  37  Liberty  St., 
Arch. 

N.  Y.,  Syracuse — University  of  Syracuse  plans  to  build  Col- 
lege of  Agriculture.     Estimated  cost,  $250,000. 

N.  J.,  Paterson — Bids  will  be  received  until  4  p.m.,  Dec.  20, 
by  J.  E.  Dunphy,  Secy,  of  Bd.  of  Education,  City  Hall,  for 
constructing  Public  School  No.  10. 

Penn.,  Mlentown — Bids  recently  received  for  six-story  ad- 
dition to  Y.  M.  C.  A.  Bldg.  rejected.  New  bids  will  be  received. 
Ruhe  &  Lange,  Allentown,  Arch.  Estimated  cost,  $100,000. 
Noted  Dec.  2. 

Penn,  Butler  —  Movement  has  been  started  in  Mercer 
County  to  construct  hospital  for  insane.  Estimated  cost. 
$300,000»     S.   C.   Moore,  Comr. 

Penn.,  Chester — Plans  being  prepared  by  E.  A.  Wilson, 
Arch.,  1208  Chestnut  St.,  Philadelphia,  for  three-story  hotel. 

Penn.,  Eddystone — Bids  will  soon  be  received  by  Henon  & 
Boyle,  Arch.,  10  South  18th  St.,  Philadelphia,  for  seven-story, 
5'vxl20-ft.  hotel  for  Remington  Arms  Co.  Estimated  cost, 
$1  75,000.     Noted  Dec.  2. 

Penn.,  Lancaster — Plans  being  prepared  by  C.  E.  Urban 
Arch.,  Woolworth  Bldg.,  for  three-story  high  school  for  Board 
of  Education.     Estimated  cost,  $150, 00» 

Penn.,  York— Plans  being  prepared  by  Gemmill  &  Bill- 
meyer,  Arch.,  for  four-story  club  house  for  Loyal  Order  ot 
Moose.     Estimated  cost,  $60,000. 

Md.,  Baltimore— (Official)— Bids  will  be  received  about 
Jan.  1  for  four-story  office  building  on  German  St  for  im- 
mediate Benefit  Life  Insurance  Co.  Estimated  cost,  $70,000 
Louis  Levi,  1408  Munsey  Bldg.,  Arch.     Noted  Dec.  9. 

D.  C,  Washington— Plans  being  prepared  for  new  art 
building  for  Smithsonian  Institute.    Estimated  cost,  $1,000,000. 

D.  C  Washington — Contract  will  be  awarded  about  Feb.  1 
by  Thomas  W.  Lamb,  Arch.,  for  Rialto  Building  Co.  Esti- 
mated cost,    $150,000.     Noted  Dec.  2. 

D.  C,  Washington— Plans  prepared  for  one-story  motion 
picture  theater  for  Crandall  Theater  Co.  Estimated  cost  $o0.- 
000.    A.  P.  Clark,  Jr.,  816  14th  St.,  N.  W.,  Washington,  Arch. 

Va.,  Norfolk— Bids  will  soon  be  received  for  six-story,  26x 
104-ft.  office  building  on  City  Hall  Ave.  J.  W.  Lee,  Norfolk, 
Arch. 

W.  Va.,  Wheeling— Citizens  of  Richland  District .voted  $85  - 
000  bonds  for  schools.  R.  A.  Alexander,  Pres.  of  Bd.  of  Edu- 
cation. • 

Ga„  Macon— Plans  being  prepared  for  hotel  on  Cherry  St. 
for  J.  S.  Shingler,  Ashburn.    Estimated  cost,  $120, uou. 
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Ga.,  Savannah — Plans  being  prepared  for  auditorium  for 
city.    H.  Wallin,  Arch. 

Ga.,  Tifton — City  plans  to  hold  election  to  vote  on  $100,000 
bonds  for  city  hall. 

Fla*  Ft.  Pierce — Citizens  of  Special  Tax  District  No.  6 
voted  $40,000  bonds  for  school. 

Fla.,  Miami — Bids  will  be  received  about  Dec.  30  for 
eight-story,  40xl00-ft.  hotel  for  McAllister  Hotel  Co.  Frohlin 
&  De  Garmo,  Miami,  Arch.    Noted  Nov.  18. 

Ala.,  Birmingham — Plans  prepared  by  William  T.  Warren, 
Arch.,  for  three-story  Science  Hall  for  Birmingham  College. 

Ala.,  Mobile — Commissioners  of  Mobile  County  School  have 
recommended  election  to  Board  of  Revenue  and  Road  Commis- 
sioners on  Jan.  18  to  vote  on  $150,000  bonds  for  county  schools. 

Ala.,  Union  Springs — New  freight  and  passenger  station 
will  be  constructed  by  Birmingham  &  Southern  R.R. 

La.,  Jennings — Plans  will  be  prepared  by  W.  L.  Stevens, 
Arch.,  Baton  Rouge,  for  courthouse  for  Jefferson  Davis  Parish 
Police  Jury.     Estimated  cost,  $75,000.    Noted  Oct.  28. 

Ky*  Somerset — Press  reports  state  that  hotel  will  be  con- 
structed at  Dry  Ridge  by  syndicate  composed  of  Georgetown, 
Dry  Ridge  and  Lexington  capitalists.  Estimated  cost,  $100,- 
000. 

Ky.,  Winchester — R.  P.  Taylor  is  interested  in  plan  to  or- 
ganize Clark  County  Unity  Club  to  raise  money  to  build  a 
club  house.    Estimated  cost,  $50,000. 

Ohio,  Cleveland — Plans  prepared  for  three-story,  50x185- 
ft.  dormitory  for  Livingston  Tavlor.  Estimated  cost,  $100,- 
000.    C.  S.  Schneider,  2248  Euclid  Ave.,  Cleveland,  Arch. 

Ohio,  Cleveland — Plans  will  be  prepared  by  Franz  C. 
Warner,  Hippodrome  Bldg.,  Cleveland,  and  E.  D.  Litchfield, 
New  York,  N.  Y.,  Archs.,  for  new  building  for  girls  at  Andrews 
Institute.    Estimated  cost,  $1,000,000. 

Ohio,  Cleveland — Plans  prepared  by  S.  H.  Wesi,  Arch.,  1030 
Schofield  Bldg.,  for  three-story  commercial  building  at  St. 
Clair  and  Yale  Ave.  for  Herman  Stern,  Cleveland.  Estimated 
cost,  $60,000. 

Ohio,  Cleveland — Plans  being  prepared  bv  W.  R.  McCor- 
mack,  Arch.,  Bd.  of  Education,  Cleveland,  for  additions  to 
Memorial,  East  Clark  and  Tremont  Schools.  Estimated  cost, 
$100,000. 

Ohio.  Cleveland — Plans  will  be  prepared  by  C.  S.  Schneider, 
Arch.,  2248  Euclid  Ave.,  for  addition  to  Y.  W.  C.  A.,  East  18th 
St.  and  Prospect  Ave.    Estimated  cost,  $60,000. 

Ohio,  Cleveland — Plans  prepared  by  Hubbell  &  Benes,  Arch., 
4600  Euclid  Ave.,  for  exchange  building  on  Euclid  Ave.  for  Su- 
perior Realty  Co.,  Erie  Bldg.  Estimated  cost,  $800,000.  A.  B. 
Smythe,  interested. 

Ohio,  Cleveland — Plans  being  prepared  by  Ferguson-Flani- 
gan  Co.,  Arch.,  Vickers  Bldg.,  for  eight-story  commercial 
building  at  St.  Clair  Ave.  and  Third  St.,  for  Walton  Realty  Co. 

Ohio,  Columbus — Bids  will  be  received  about  Jan.  1  for 
11-story  hotel  for  Broadway  County.  Estimated  cost,  $400,000. 
J.  H.  Butler,  Hotel  Columbus,  Mgr. 

Ohio,  Dayton — Plans  being  prepared  bv  Frank  Hill  Smith, 
Arch.,  1035  Reibold  Bldg.,  Dayton,  for  ten-storv,  50xl78-ft. 
bank  and  office  building  for  Dayton  Savings  arid  Trust  Co. 
Estimated  cost,  $100,000. 

Ohio,  East  Liverpool — East  Liverpool  Lodge  No.  122,  Loyal 
Order  of  Moose,  plans  to  build  lodge  building. 

Ohio,  Ironton — Masons  plan  to  build  new  temple.  Esti- 
mated cost,  $75,000. 

Ohio,  Oberlin — Press  reports  state  that  Oberlin  College 
plans  to  build  new  theological  seminary.  About  $100,000 
available  for  this  purpose. 

Ohio,  Olmsted  Falls — Board  of  Education  will  award  con- 
tract for  high  and  grade  school  in  about  five  weeks.  Estimated 
cost,  $50,000.    F.  R.  Gallagher,  Clk.    Noted  Dec.  9. 

Ohio,  Ravenna— Congregation  of  First  Christian  Church 
plans  to  build  one-story,  76xl04-ft.  church  and  Sunday  school. 
Estimated  cost,  $40,000.  Richard  Hollowell,  Chn.  of  Bldg., 
Com. 

Ohio,  Wilmington — Charles  Murphy  plans  to  build  opera 
house.    Estimated  cost,  $100,000. 

Ind.,  Brookston — Bids  will  be  received  earlv  next  year  for 
high  and  grade  school.  Estimated  cost,  $40,000.  Noted 
Nov.  11. 

Ind.,  Delphi — Plans  being  prepared  by  Elmer  E.  Dunlap, 
909  State  Life  Bldg.,  Indianapolis,  for  three-story  courthouse 
for  Carroll  County.  Estimated  cost,  $200,000.  M.  G.  Haun, 
Audr. 

Ind.,  Goshen — Plans  being  considered  for  nine-story  hotel 
on  site  of  Sherman  Hotel  at  233  North  Michigan  St. 

Ind.,  Indianapolis — (Official) — Contract  will  soon  be  award- 
ed for  freight  station  for  Pennsylvania  R.R.  Estimated  cost. 
$150,000.     Noted  Dec.  2. 

Ind.,  Portland — (Official) — Contract  for  three-story,  90x160- 
ft.  courthouse  for  Jay  County  will  be  awarded  in  about  two 
or  three  months.  Estimated  cost,  $275,000.  Frank  Gillespie 
County  Clk.    Noted  Nov.  4  and  Dec.  2. 

_  Ind.,  Terre  Haute — (Official) — Bids  will  be  received  some 
time  in  February  for  three-story  McLain  grade  school  Es- 
timated cost,  $115,000.  Herbert  W.  Foltz,  1456-60  Lemcke 
Annex,  JIndianapolis,  Arch.    Noted  Dec.  9. 

Mich.,  Detroit — Plans  being  prepared  by  Joseph  P.  Jogerst, 
Arch.,  1401  Kresge  Bldg.,  Detroit,  for  seven-story,  40x90-ft. 
hotel  for  S.  Satovosky.    Estimated  cost,  $100,000. 

Mich.,  Detroit — Plans  being  prepared  for  six-story,  30x93- 
ft.  hotel  for  Mack  McKenzie.  Smith  &  Kohner,  302  Free  Press 
Bldg.,  Detroit,  Arch. 

Mich.,  Detroit— Plans  prepared  by  O.  C.  Gottesleben,  Arch., 
for  14-story  hotel  on  Griswold  St.  for  Tavern  Hotel  Co.    M.  J. 

Leod,  Pres. 

Mich.,  Detroit— Plans  prepared  by  Albert  Kahn,  Arch.,  De- 
troit, for  new  library  for  University  of  Michigan.  Estimated 
cost,  $350,000. 


Mich*  Detroit — Citizens  of  Highland  Park  will  vote  on 
$275,000  bonds  for  new  school. 

Mich.,  Jackson — Contract  will  be  awarded  in  about  two 
months  by  Board  of  Education  for  three-story,  140x275-ft 
high  school.  Estimated  cost,  $385,000.  Noted  Oct.  21  and 
Nov.  18. 

Mich.,  Menominee — Rogers  M.  Andrews  interested  in  con- 
struction of  club  house.    Estimated  cost,  $40,000. 
*    Mich.,  Monroe — Bids  will  soon    be   received   by   Harry  J, 
Rill,  Arch.,   54   Buhl   Blk.,   Detroit,   for  five-story,  150x200- ft. 
college  for  Sisters  of  Immaculate  Heart  of  Mary. 

Mich.,  Port  Huron — Board  of  Education  considering  bond 
issue  for  $100,000  for  new  junior  high  school. 

III.,  Chicago — Union  League  Club  plans  to  build  three-story 
addition  to  club  house  on  Jackson  Blvd.  Estimated  cost, 
$190,000.    Holabird  &  Roche,  Arch. 

111.,  Ottawa — (Official) — Bids  will  be  received  next  spring 
tor  Illinois  Valley  General  Hospital.  Estimated  cost,  $75, (ion 
J.  F.  Richardson,  Jr.,  Arch.     Noted  Dec.  3. 

Ill*  Quincy — Congregation  of  Baptist  Church  plans  to  build 
new  edifice  next  spring.    Estimated  cost,  $60,000. 

Ill*  Springfield — Plans  for  addition  to  Dubois  School  sub- 
mitted to  Board  of  Education  bv  Harry  J.  Reiger,  Arch.,  42 
Ridgley  Bank  Bldg.,  for  approval.  Estimated  cost,  $75,000. 
Noted  Nov.  4. 

Ill*  Tuscola — Bids  will  be  received  about  Mar.  15  for  two- 
story  high  school.  Estimated  cost  between  $125,000  and 
$150,000.  C.  C.  Kazey.  Secy,  of  Township  High  School  Bd. 
Noted  Dec.  9. 

Wis.,  Mensha — Board  of  Education  engaged  Van  Ryn  and 
De  Gelleke,  Arch.,  Caswell  Blk.  to  prepare  plans  for  two-story 
addition  to  high  school. 

Wis*  Milwaukee — Plans  prepared  bv  Holabird  &  Roche, 
Arch.,  Chicago,  111*  for  two-storv,  200x522-ft.  arcade  build- 
ing on  Grand  Ave.    A.  J.  Harvey,  Cleveland,  Ohio,  interested. 

Wis*  Racine — Knights  of  Columbus  plan  to  build  club 
house.    J.  E.  Henen,  Arch.,  74  Main  St.,  Mem.  of  Bldg.  Com. 

Wis*  Racine — Plans  being  prepared  by  A.  A.  Guilbert, 
Arch.,  Robinson  Bldg.,  for  auditorium  and  armory  for  city. 

Iowa,  Alton — Bids  will  be  received  bv  Board  of  Education 
until  Dec.  21  for  school.    Buettler  &  Arnold,  Arch. 

Iowa,  Atlantic — Y.  M.  C.  A.  plans  to  build  two-story,  lOOx 
130-ft.  building.  Estimated  cost,  $100,000.  W.  H.  Fuller,  Chn. 
of  Bldg.  Con. 

Iowa,  Cedar  Rapids — Campaign  will  be  started  next  spring 
to  build  new  Y.  M.  C.  A.    Estimated  cost,  $150,000. 

Minn.,  Henderson — Bids  will  be  received  until  Jan.  4  bv 
Board  of  Commissioners  of  Sibley  County  for  court  house, 
jail  and  sheriff's  residence.     Estimated  cost,  $100,000. 

Minn*  Mound — Preliminary  plans  being  prepared  by  F.  E. 
Halden,  Arch.,  601  Kasota  Bldg.,  Minneapolis,  for  two-storv 
consolidated  school.  Estimated  cost,  $60,000.  D.  Wilkins, 
Secretary  of  Bd.  of  Education. 

Kan*  Emporia — College  of  Emporia  plans  to  rebuild  ad- 
ministration building  recently  destroyed  bv  fire.  Estimated 
cost,  $100,000.    W.  A.  White,  Chn.  of  Bldg.  Com. 

Kan.,  Norton — Election  will  soon  be  held  to  vote  on  prop- 
osition to  issue  $40,000  bonds  for  school.  F.  M.  Duvall,  Clk., 
Bd.  of  Education. 

Kan*  Salina: — Bids  will  be  received  about  Feb.  1  for  church 
for  St.  John's  Lutheran  Congregation.  Estimated  cost,  $40,000. 
E.  O.  Brostrom,  300  Brent  Bldg.,  Kansas  City,  Mo.,  Arch, 
Noted  Dec.  9. 

Neb*  North  Platte — Union  Pacific  Rv.  Co.  plans  to  rebuild 
station  recently  destroyed  by  fire.     Estimated  cost,  $80,000. 

Mo.,  St.  Louis — (Official) — Bids  will  be  received  by  Barnett. 
Haynes  &  Barnett,  Arch.,  Century  Bldg.,  until  Jan.  15,  for 
parish  school  for  Catholic  Cathedral  of  St.  Louis.  Estimated 
cost,  $100,000.     Noted  Oct.  21  and  Dec.  9. 

Mo.,  St.  Louis — Plans  being  prepared  by  J.  M.  Hirshstein, 
Arch.,  for  three-story  club  house  for  Young  Men's  Hebrew 
Association. 

Tex*  Austin — Contract  will  soon  be  awarded  for  hotel  for 
H.  A.  Wroe  and  associates.  Estimated  cost,  $500,000.  Noted 
Nov.  11. 

Tex*  Austin — Bids  will  be  received  by  Kate  Daffan,  Supt., 
until  noon,  Dec.  23,  for  two-story  hospital  building  at  State 
Confederate  Women's  Home.    Noted  Oct.  14. 

Tex*  Corpus  Christi — M.  Donigan,  owner  of  State  Hotel, 
plans  to  improve  same.     Estimated  cost,  $80,000. 

Tex*  EI  Paso — Building  will  be  constructed  at  Mills  and 
Stanton  St.  by  M.  D.  Roberts  and  William  Banner.  Estimated 
cost  between   $200,000  and  $250,000. 

Tex*  Ft.  Worth — George  Clarke,  Pres.  of  School  Bd.,  has 
recommended  bond  issue  for  $225,000  for  three  schools. 

Tex*  Lubbock — Plans  being  prepared  by  Rose  &  Peterson, 
Arch.,  Kansas  City,  Kan.,  for  three-storv,  80x96-ft.  court- 
house for  Lubbock  County.  Estimated  cost,  $100,000.  Noted 
Oct.  7. 

Tex*  Port  Arthur — Plans  being  prepared  bv  William  B. 
Ittner,  Arch.,  Ninth  and  Locust  St.,  St.  Louis,  Mo.,  for  three- 
story  school  for  Board  of  Education. 

Tex*  Savoy — Election  will  be  held  Dec.  18  by  Board  of 
Trustees  of  Savoy  Independent  School  District  to  vote  special 
tax  for  schools. 

Tex*  Seguin — Rock  Hotel  Co.  will  build  hotel  to  cost  $50,- 
000.    James  A.  Harley,  interested. 

Tex*  Victoria — New  building  to  replace  one  recently  de- 
stroyed by  fire  will  be  constructed  by  Lady  of  Lourdes  Ger- 
man Church.    Estimated  cost,  $50,000. 

(Continued  on  page  382) 
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PROGRESS  ON  DUAL,   SYSTEM  CONTRACTS 

INTER BOROUGH  LINES 
City  Contracts 


Contractor 


Limits 
Routes  Nos.  43  and  20- 


Contract  Time  Amount 
Delivered     Expires         of  Bid 

-Diagonal  Station  Connection 


Per  Cent, 
of  Value 
of  Work 
Com- 
pleted 


Item  Bids 
Published  in 
Engineering  Newt 


Rapid  Transit  Subway  ConstruetionConnection   between   existing   subway    and  12-  3-14 


Co. 


Rapid  Transit  Subway- 
Co. 

Bradley  Contracting  Co. 
Patrick  McGovern  &  Co. 
Bradley  Contracting  Co. 
Bradley  Contracting  Co. 
Oscar  Daniels  Company 
Assigned  to  McMullen,  Snare  &  Triest 
Arthur  McMullen  &  Hoff  Co. 


Lexington  Avenue  and  Steinway  Lines 
Construction  Lexington  Ave.,  43d  to  53d  St. 


8-  7-17 


15       Assigned  to  Rodgers  &  Hagerty,  Inc. 


Lexington  Ave.,  53d  to  67th  St.  7-21-11 
Lexington  Ave.,  67th  to  79th  St.  2-13-12 
Lexington  Ave.,  79th  to  93d  St.  7-21-11 
Lexington  Ave.,  93d  to  106th  St.  7-21-11 
Lexington  Ave.,  106th  to  118th  St.  9-13-11 
Lexington  Ave.,  118th  to  129th  St.  11-17-11 
Lexington  Ave.  &  129th  St.,  Manhattan,  to  7-23-12 

137th  St.,  The  Bronx 
Mott  &  Gerard  Aves.,  135th  to  157th  St.  11-17-11 

Route  No.  16 — Jerome  Avenue  Extension 
Jerome  Ave.,  157th  to  182d  St.  12-31-13 
Jerome  Ave.,  182d  St.  to  Woodlawn  Rd.  4-  3-14 

Route  No.  18 — White  Plains  Road  Extension 
Bronz  Park  East  to  White  Plains  Road  and  3  -24-14 
Burke  Street 

White  Plains  Road,  Burke  Street  to  241st  1-13-14 
Street 

Routes  Nos.  16  and  18 — Station  Finish,  Jerome  Avenue  and  White  Plains  Road  Lines 

Jerome  Avenue  and  White  Plains  Road  Lines  10-13-15  4-13-16  860,636.50 
Routes  Nos.  19  and  22 — Southern  Boulevard  and  Westchester  Avenue  Extension 

138th  St.  &  Southern  Boulevard,  Alexander  10-22-12  2-22-16 

Ave.  to  147th  St. 

Southern   Boulevard   and   Whitlock   Ave.,  12-31-13  6-30-16 
1475h  St.  to  Bancroft  St. 
Routes  Nos.  4  and  38 — Seventh  Avenue- Lexington  Avenue  Subway 

Rapid  Transit  Subway  Construction  South  Ferry  to  Battery  Place  and  Greenwich    9-  4-14  4-  4-17 

Co.  Street 

Rapid  Transit  Subway  Construction  Greenwich  St.,  Battery  PI.  to  Vesey  St.           6-19-14  3-19-17 

West  Broadway,  Vesey  to  Beach  St.                3-13-14  3-13-17 

Varick  St.  &  7th  Ave.  Ext.,  Beach  to  Com-  12-31-13  12-31-16 
merce  Street 

U  S  Realtv  &  Imp.  Co.                       Seventh  Ave.,  Commerce  to  16th  St.               4-17-14  4-17-17 

U.  S.  Realty  &  Imp.  Co.                       Seventh  Ave.,  16th  to  30th  Street                  12-31-13  12-31-16 

Rapid  Transit  Subway  Construction  Seventh  Ave.,  30th  to  43d  Street                     2-24-14  2-24-17 

Holbrook,  Cabot  &  Rollins  Corpora-  Seventh  Ave.,  43d  to  45th  Street                     8-  6-14  5-  6-17 
tion 

Route  No.  48 — Park  Place,  William  and  Clark  Street  Subway 

Park  Place  and  Beekman  St.,  West  Broad-  12-  7-14  4-  7-17 
way  to  William  St. 

Inc.         William  St.,  Beekman  St.  to  Old  Slip             12-  7-14  4-  7-17 

Assigned  to  Flinn-O' Rourke  Co.,  Inc.  Old  Slip,  Manhattan,  to  Clark  Street,  Brook-    8-  6-14  2-  6-18 

lyn 

Route  No.  12 — Eastern  Parkway,  Brooklyn,  Subway 


Oscar  Daniels  Company 
Cooper  &  Evans  Company 

Oscar  Daniels  Company- 
Alfred  P.  Roth 


Altoria  Realty  &  Const.  Co. 
Richard  Carvel  Co.,  Inc. 
Rodgers  &  Hagerty,  Inc. 


Degnon  Contracting  Co. 
Degnon  Contracting  Co. 


Frederick  L.  Cranford,  Inc. 
Smith,  Hauser  &  Maclsaae, 


4-  3-17 

$3,097,312.50 

38 

Oct.  22,  1914 

3  -7-17 

1,915,164.50 

36 

June  25,  1914 

10-21-15 

3,369,484.20 

95 

Nov.   3,  1910 

9-21-15 

1,961,997.00 

100 

Dec.  14,  1911 

9-21-15 

3, 253,072. SO 

100 

Nov.    3,  1910 

9-21-15 

3,132,195.05 

100 

Nov.    3,  1910 

9-13-15 

2,825,740.74 

99 

Nov.    3,  1910 

11-17-15 

4,071,410.50 

85 

2 

Nov.    3,  1911 

11-13-15 

3,889,775.05 

100 

June  16,  1912 

11-17-15 

3,820,129.75 

97 

7 

Nov.    3,  1910 

10-  3-15 

1,077,978.00 

97 

8 

Dec.  11,  1913 

10-  3-15 

1,076,831 .00 

95 

2 

Feb.  19,  1914 

2-  1-16 

914,400.25 

79 

6 

Feb.  19,  1914 

11-24-15 

958,484.00 

100 

Dec.    4,  1913 

Cranford  Company 

Cranford  Company 
Inter-Continental  Const. 

Rodgers  &  Hagerty,  Inc. 


Newman  &  Carey  Co. 
Dock  Contractor  Co. 


5-  4-14 

6-  15-15 


11-  4-16 
4-15-17 


Snare  &  Triest 

Cooper  <fe  Evans  Company 
E.  E.  Smith  Contr.  Co. 


Murphy  Bros. 


Flatbush  Ave.  &  St.  Felix  St.,  Fulton  St.  to    7-17-14  1-16-17 

Prospect  Place 
Flatbush  Ave.,  Prospect  Place  to  Plaza 
Co.  Eastern  Parkway,  Prospect  Park  Plaza  to 

Nostrand  Ave. 
Eastern  Parkway,  Nostrand  Ave.  to  Buffalo 
Ave. 

Route  No.  29 — Nostrand  Avenue,  Brooklyn,  Subway 
Nostrand  Ave.,  Eastern  Parkway  to  Church  8-20-15 
Ave. 

Nostrand  Ave.,  Church  to  Flatbush  Ave        10-  8-15       7-  8-17 
Routes  Nos.  36  and  37 — Woodside,  Astoria  and  Corona  Elevated  Line 


9-25-15  5-25-17 


5-20-17 


1  &  3  and  Snare  &  Triest  Co 
Route  50 
2 


Queensboro  Bridge  Plaza,  Jackson  Ave.  &  10-  7-13       4-  3-16 
Diagonal  Street 

Second  Ave.,  Beebe  Ave.  to  Ditmas  Ave.         3-11-13  9-11-14 
Queens  Boulevard  &  Roosevelt  Ave.,  Van      3-11-13       1-  7-13 
Dam  St.  to  Alburtis  Ave. 

Routes  Nos.  36  and  37 — Queensboro  Subway 

Storm  drain,  Queens  Boulevard,  Hill  St.  to    7,421.25 

Gosman  Ave. 

Routes  Nos.  36  and  37  and  50 — Station  Finish,  Queensboro  Subway  Extension  and  Astoria  and  Corona  Lines 


2,253,281.75 
2,253,159.25 

78.3 

H 

77 

Sept. 
Dec. 

26,  1912 
11,  1913 

474,244.00 

59 

June 

18,  1914 

2,121,077.25 

42 

Apr. 

30,  1914 

3,059,522.00 
2,185,063.50 

51 
75 

Dec. 
Nov. 

11,  1913 
20,  1913 

1,837,726.50 
2,401,306.75 
2,292,943.50 

45 
68 
60 

Mar.  12,  1914 
Nov.  20,  1913 
Jan.     8,  1914 

421,566.00 

91 

May  28,  1914 

1,571,363.50 

26 

Oct. 

22,  1914 

2,254,670.00 
6,469,916.25 

46 
19.3 

June 

4,  1914 

2,195,296.25 

30 

June 

25,  1914 

2,225,519.25 
2,744,263.00 

54 
6 

Apr. 
May 

9,  1914 
6,  1915 

2,170,652,50 

Aug. 

5,  1915 

2,073,303.20 

July 

1,  1915 

1,692,370.70 

Aug. 

19,  1915 

884,859.00 

71 

Aug.  28,  1913 

860,743.50 
2,063,588.00 

100 

98 

Feb. 
Feb. 

13,  1913 
13,  1913 

Queensboro  Subway  Extension  and  Corona  10-  4-15       4-  4-16  609,885.00 
Line 

Astoria  Line  10-  5-15       4-  5-16  268,102.50  ... 

nd  50 — Track  Installation,  Queensboro  Subway  Extension  and  Astoria  and  Corona  Lines 

Installation  of  Tracks    204,798.10 

Route  No.  26 — Queensboro  Subway 

Rapid  Transit  Subway  Construction  Madison  Ave.  &  42d  St.,  Manhattan,  to    4-14-14       6-15-15  383,910.75  100 


Charles  Meads  &  Co. 

Routes"  Nos.  36  and  37 
Thomas  Crimmins  Contracting  Co. 


Davis  St.,  Queens 

Route  No.  50 — Queensboro  Subwav  Extension 
Davis  St.  &  Ely  Ave.,  Van  Alst  Ave.  to  13-31-13       1-  7-16 

Queensboro  Bridge  Plaza 
Route  No.  50 — Station  Finish,  Queensboro  Subway  Extension 

Station  finish  for  Hunter's  Pt.  Ave.  station   

44th  Street  Duct  Line 
Duct  line  in  44th  St.  for  Queensboro  Subway  

Company  Contracts 

Third-Tracking  Elevated  Railroads  in  Manhattan  and  The  Bronx 
Terry  &  Tench  Co.,  Inc.,  Snare*  Triest  Addition  Tracks  on  Second,  Third  and  Ninth    2-13-14  8-13-15 
Co.,  and  T.  A.  Gillespie  Co.  Avenue  Elevated  Lines 


Co. 

Degnon  Contracting  Go. 


Station  Construction  Co. 
E.  C.  Moore 


1 

1-  A 

2 

2-  A 
3 
4 

2 
3 
4 


F.  L.  Cranford,  Inc. 

F.  L.  Cranford,  Inc. 

Degnon  Contracting  Co. 
O'Rourke  Eng.  Const.  Co. 
Underpinning  &  Foundation  Company 
Dock  Contractor  Company 

U.  S.  Realty  &  Imp.  Co. 
Holbrcok,  Cabot  &  Rollins  Corp. 
Litchfield  Construction  Co. 


NEW  YORK  MUNICIPAL  LINES 
City  Contracts 

Morris  to  9-27-12 


1-27-16 


9-27-12  1-27-16 


Trinity  Place  &  Church  Street 
-  Fulton  Street 

Church  &  Vesey  Streets  &  Broadway,  Fulton 

Street  to  Park  Place 
Broadway,  Park  Place  to  Walker  St. 
Broadway,  Walker  to  Howard  Street 
Broadway,  Howard  to  Bleecker  Street 
Broadway,  Bleecker. St.  to  LTnion  Sq. 

Routes  Nos.  4  and  36 — Broadway-Fourth  Avenue  Subway 
Broadwav,  26th  to  38th  Street  7-23-14  3-23-17 

Broadway  and  Seventh  Ave.,  38th  to  51st  St.  9-8-15  5-8-17 
Seventh  Avenue,  51st  to  59th  St.  5-26-15  2-26-17 


2-  6-12 

7-  17-12 
1-19-12 

8-  19-13 


6-  6-15 
11-17-15 
9-19-15 
8-19-16 


557,856.50 

2,999.99 
34,005.90 

(Cost  plus) 


$1,222,269,20 

982,740.70 

2,355,828.50 
912,351.60 
2,295,086.50 
2,578,078.00 

2,657,004.50 
3,740,913.50 
1,937,509.00 


93 


93 
95 

99.3 
95 
99.7 
91 

43 
2 

3 


Oct.  7,  1915 
Oct.     7,  1915 


Feb.  26,  1914 


Oct.  21,  1915 


1557 


Sept.  19,  1912 

Sept.  19,  1912 

Feb.  1,  1912 

Apr.  11,  1912 

Jan.  18,  1912 

July  10,  1913 

May  7,  1914 
Aug.  5,  1915 
Aug.    6,  1914 


December  16,  1915 
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tions 

9  C-l 


Progress  on  Dual  System  Contracts — Continued 

NEW  YORK  MUNICIPAL  LINES 
City  Contracts 


Assigned  to  Flinn-O'Rourke  Co.,  Inc. 
Assigned  to  Flinn-O'Rourke  Co.,  Inc. 

Flinn-O'Rourke  Co.,  Inc. 

Underpinning  and  Foundation  Co. 

Wm.  Bradley;  Smith,  Scott  &  Co.; 
Tidewater  Building  Co.  &  Thos.  B 
Bryson  and  E.  E.  Smith  Con.  Co. 


Contract 

Route  No.  33 — Broadway-Fourth  Avenue  Subway 
Whitehall  St.,  Battery  PI.  to  South  St.  (i-17-14 
Whitehall   St.,    Manhattan,    to   Montague  7-16-14 

Street,  Brooklyn 
Montague  Street,  Clintcn  Street  to  Flatbush  10-  9-14 
Avenue  Extension 

Route  No.  20 — Cam*l  Street  Subway 
Canal  St.,  Broadway  to  Bowery  7-16-14 

Routes  Nos.  9  and  11 — Fourth  Avenue,  Brooklyn,  Subway 
Manhattan  Bridge  to  43d  Street  11-  9-09 


Time 


Amount 


2-17-17 
1-16-18 


2,059,182.00 
5,974,809.50 


Per  Cent, 
of  Value 
of  Work 
Com- 

24 

21.4 


10-  9-17      3,39  5,1.52.00 


3-16-17  1,822,994.25 
*16,014,388.26 


44 
100 


Irving  Iron  Works  Co. 

Samuel  Beskin 

Norton  &  Gorman  Con.  Co. 

Thomas  Crimmins  Contracting  Co. 


Platform  Edge  Reconstruction,  Fourth  Avenue  Subway 
Reconstruction  of  edges,  Manhattan  Bridge    5-10-15       5-28  15 
59  26th  Street 

Route  No.  9 — Fourth  Avenue,  Brooklyn,  Subway 
Reconstruction  of  DeKalb  Ave.  Station  2-  5-15       9-  5-15 

Removal  of  Temporary  Sewer,  Fourth  Avenue  Subway 
Removal  of  temporary  sewer  from  Section    3-31-15  5-31-15 
11-EA-l 

Track  Installation,  Fourth  Avenue  Subway 
Laying  of  tracks  from  Manhattan  Bridge  to    7-21-14  1-21-15 

86th  Street.  Materials  furnished  by  the  City 
Route  No.  11  B — Fourth  Avenue,  Brooklyn.  Subway  Extension 
Fourth  Avenue,  43d  to  61st  Street  10-  4-12     11-  1-15 

Fourth  Avenue,  61st  to  86th  Street  10-  4-12     11-  4-15 

Station  Finish,  Fourth  Avenue  Subway- 
Six  stations,  43d  to  86th  Street  8-6-15  8-1-15 
Fourth  Avenue  Subway — Completion  of  Construction  and  Station  Finish 
Hanson  Place  to  Butler  Street  6-  8-15       9-  8-15 
Route  No.  39 — New  Utrecht  Avenue,  Brooklyn,  Elevated  Line 
New  York  Municipal  Railway  Corpor-  Fourth  Avenue,  33d  to  38th  St.;  Culver  Cut,    2-  3-14       8-  3-15 

ation  Fourth  Ave.  to  Tenth  Ave. 

Post  &  McCord,  Inc.  New  Utrecht  Ave.,  86th  St.  &  Stillwell  Ave.,  12-31-13     11-  1-15 

39th  St.  to  Coney  Island 

Route  No.  39 — Station  Construction,  New  Utrecht  Avenue  Elevated  Line  (Sub-Contract  under  N.  Y.  M.  Ry.  Corp.) 


Degnon  Contracting  Co. 
Degnon  Contracting  Co. 

Station  Construction  Co 

D.  C.  Serber 


Inc. 


5,180  00 

133,947.46 
15,233.75 

210,880.00 

1,930,258.50 
1,904,171.25 

251,133.72 

40,676.25 

1,672,190.00 


61  5 
100 

84  9 


94 
89 


69 
99 


Snare  &  Triest  Co. 
Frank  L.  Davis 

Ward  &  Tully,  Inc. 

A.  L.  Guidone  &  Son,  Inc. 


Post  &  McCord,  Inc. 
Oscar  Daniels  Co. 


Bradley  Con.  Co 
non  Con.  Co. 


Cranford  Co. 


9th  Ave.  station                                            7-15-15   23,940.00 

Station  finish  for  9th  Ave.  station  10-8-15  1-8-16  16,130.00 
Route  No.  39 — Track  Installation  on  New  Utrecht  Avenue  Elevated  Line 

New  Utrecht  Ave.,  38th  St.  to  Coney  Island    9-10-15       2-10-16  71,355.00 
Route  No.  39 — New  Utrecht  Avenue  Station  Finish 

From  39th  St.  and  Tenth  Ave.  to  Coney   513,656.54 

Island 

Route  No.  49 — Gravesend  Avenue  Elevated  Line 

Gravesend  Ave.,  37th  St.  to  Bay  Parkway         9-  8-15     12-  8-16  877,959.00 

Gravesend  Ave.  and  Shell  Road,  22d  Avenue    7-10-15       1-10-17  863,775.00 
tc  Avenue  X 

Route  No.  9-0 — Centre  Street  Loop  Subway 


81 
20 


2  6 


1907 


Deg-  Centre  Street,  Brooklyn  Bridge  tc  Williams- 
burg Bridge 

Route  No.  9-0 — Centre  Street  Loop  Reconstruction 
New  York  Municipal  Railway  Corpor-  Centre  Street,  Brooklyn  Bridge  to  Williams-  4-25-13 

ation  burg  Bridge 

New  York  Municipal  Railway  Corpor-  Centre  Street,  Brooklyn  Bridge  to  Williams-    2-  3-14 
ation  burg  Bridge 

Company  Contracts 
Sea  Beach  Line  Reconstruction 


11-  3-14 


.  **$12,884,896.49  100 


325,000.00 


600,000.00 
(Approximate) 


100 

99. 


G.W.  McNulty,  Inc. 

G.  W.  McNultv,  Inc. 
Wilson  &  English  Const.  Co. 
Post  &  McCord,  Inc. 

1  Cooper  &  Evans  Company 

2  F.  W.  Burnham 

F.  W.  Burnham 
Phoenix  Bridge  Company 
P.  J.  Carlin  Const.  Co. 
Phoenix  Bridge  Co. 

Terry  &  Tench  Co.,  Inc. 

Miliken  Bros. 

Terry  &  Tench  Co. 
John  Thatcher  &  Son 

McClintic-Marshal!  Co. 

Terry  &  Tench  Co.,  Inc. 

Lewis  F.  Shoemaker  &  Co. 

The  Jobson-Gifford  Co. 
John  Thatcher  &  Son 

1  Post  &  McCord,  Inc. 

2  Connors  Bros.  Co. 

Charles  A.  Myers  Contracting  Co. 
American  Bridge  Co. 
*  Includes  $200,000  for  real  estate. 


and  86th  Street 
Extra  work  or  Sea  Beach  Reconstruction 
Construction  of  retaining  walls  and  bridges 
Construction  of  stations 

Lutheran  Cemetery  Line 
Private  right  of  way,  Wyckoff  Ave.  to  Fresh 

Pond  Road 
Private  right  of  way,  Fresh  Pond  Road  to 
about  1,050  feet  east  of  Fresh  Pond  Road 

Lutheran  Cemetery  Line — Station  Construction 
Construction  of  stations  7-22-14 

Liberty  Avenue  Elevated  Line 
Liberty  Avenue,  from  Borough  line  to  Lef-    2-  9-14 

ferts  Avenue,  Queens  Borough 
Construction  of  six  stations  on  this  line  1-  6-15 

Myrtle  Avenue  Addition  Tracks 
Steel  for  additional  tracks,  Willoughby  to  ....... 

Wyckoff  Ave. 

Myrtle  Avenue-Broadway  Connection 
Myrtle  Avenue,  Broadway  to  Willoughby  7-18-13 
Avenue  and  private  right  of  way  between 
Broadway  and  Myrtle  Avenue 

Fulton  Street  Additional  Tracks 
Steel  for  additional  tracks,,  Nostrand  Avenue  3-20-14 

to  Sackman  Street 
Erectors  of  above  6-16-14 
Construction  of  stations  3-22-15 
Broadway   Elevated   Line   Additional  Tracks 
Steel  for  additional  tracks,  Havemeyer  Street  8-14-14 

to  Myrtle  Avenue 
Havemeyer  Street  to  Myrtle  Avenue 

Street  to  Myrtle  Avenue 
Steel  for  additional  tracks,  Myrtle  Avenue  to 

Aberdeen  Street 
Myrtle  Ave.  to  Aberdeen  St. 
Construction  of  stations 

Jamaica  Avenue  Elevated  Extension 
Crescent  Street  to  Myrtle  Avenue  3-18-15 

Myrtle  Ave.  to  Cliffside  Ave.   

Fresh  Pond  Road  Yard — Installation  of  Tracks 

Grading,  tracklaying,  etc.   

Steel  for  Third-Tracking  and  Other  Improvements 

Steel  for  Fulton  St.,  Coney  Island  terminal,   

East  New  York  yard  and  Brighton  Beach  line 


10-  N-15 

7-  6-15 

1,877,525.00 

100 

8-19-14 
7-21-14 
3-  9-15 

7-19-15 
1-21-15 
9-  9-15 

299,539.00 
281,882.50 
331,163.03 

100 
100 
91 

8-28-13 

5-  8-15 

245,870.00 

100 

2-27-14 

7-27-14 

143,225.40 

100 

10-15-14 
3-16-15 


9-10-15 
9-  7-15 


4  mos.* 
2-  9-15 
6  mos.* 

1-18-14 

1-  5-15 

6-16-15 

3  mos.* 

4-14-15 
10-15-15 
9-16-15 

9-10-16 

3  mos.* 

1-18-16 


134,354.00 
707,661.00 
232,000.00 

110,411.50 

466,800.00 

462,871.50 
258,664.00 

193,000.00 

321,305.70 

279,000.00 

400,441.70 
320,325.00 

734,34000 
726,168.40 

17,123.48 

2,274,700.00 


100 
100 
91 

100 

100 

100 

66 

100 
90 
48 
1 

12 


Item  Bids 
Published  in 


Apr.  23,  1914 
June    4,  1914 

Sept.  3,  1914 
May  21,  1914 


Dec.  10,  1914 


Sept.  26,  1912 
Sept.  26.  1912 


Dec.    4,  1913 


July  29,  1915 


Aug.  19,  1915 
June    3,  1915 


John  Adams,  formerly  engr.  in  charge  of  the  local  power 
house  of  the  Eastern  Wisconsin  Ry.  and  Light  Co.,  and  L.  A. 
Corwin,  who  until  recently  was  chief  engineer  for  the  Harris 


Typewriter  Co.,  have  become  associated  in  the  steam  and 
electrical  engineering  business.  Their  office  is  located  in  the 
McDermott  Blk.,  Fond  du  Lac,  Wis. 
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BUILDINGS— Continued    from    p.  379 

Tex.,  Wichita  Falls — Contract  will  soon  be  awarded  for 
three-story,  50xl50-ft.  building  for  A.  F.  &  A.  M.  Estimated 
cost,  $50,000.     Noted  Dec.  9. 

Okla.,  Ardmore — Plans  prepared  for  freight  and  passenger 
depot  for  Gulf,  Colorado  &  Santa  Fe  R.R.  Estimated  cost, 
$50,000.    F.  Merritt,  Galveston,  Ch.  Engr. 

Okla.,  Muskogee — A.  F.  &  A.  M.  plan  to  build  temple 
in  Muskogee.    Estimated  cost,  $75,000, 

Colo.,  Denver — Plans  being  prepared  by  M.  B.  Biscoe,  Arch., 
Exchange  Bldg.,  for  four-story  children's  hospital.  Estimated 
cost,  $150,000. 

Idaho,  Payette — Plans  prepared  by  J.  R.  Walker,  Arch.,  for 
three-story  hotel.    Estimated  cost,  $50,000. 

Wash.,  Tacoma — Congregation  of  First  M.  E.  Church  plans 
to  build  one-story,  120xl20-ft.  edifice  next  spring.  Estimated 
cost  $90,000.  Fulton  &  Butler,  51  West  Main  St.,  Uniontown, 
Penn.,  Arch. 

Calif.,  Los  Angeles — Plans  prepared  by  Walter  Webber, 
Arch.,  Ferguson  Bldg.,  for  one-,  two-  and  three-story  fire- 
proof tourist  hotel  at  Lake  Tahoe  for  Anita  M.  Baldwin. 

Ont.,  Windsor — Bids  will  soon  be  received  by  James  Pen- 
nington, Arch.,  La  Belle  Bldg.,  for  three-story  addition  to 
school  for  Board  of  Education.  Estimated  cost,  $100,000.  A. 
Courtney,  Secy.,  Bd.  of  Education. 

Bids  In  and  Contracts  Awarded 
N.  II .,  Manchester — (Official) — Contract  for  isolation  hospi- 
tal at  Derrvfield  Park  awarded  to  GEORGE  BAKER  LONG, 
Worcester,  Mass.,  at  $60,150.    Noted  Nov.  25. 

Mass.,  Boston — Contract  for  six-story,  50x70-ft.  mercantile 
building  on  Elm  St.  for  Daniel  P.  Collins,  7  Water  St.,  awarded 
to  NATHAN  HURWITZ,  26  Wolcott  St.,  Dorchester.  Esti- 
mated cost,  $40,000. 

Mass.,  Boston — (Somerville) — Contract  for  three-story 
school  for  St.  Ann's  Roman  Catholic  Church  awarded  to 
McGAHEY  &  O'CONNOR,  Main  St.,  Cambridge.  Estimated 
cost,  $50,000. 

Mass.,  Boston — (Dorchester) — Bids  were  received  Dec.  10 
for  new  school,  in  Oliver  Wendell  Holmes  District,  Dorchester, 
as  follows:  P.  H.  Rose  Construction  Co.,  Boston,  $159,735;  John 
Bowen.  874  Morton  St.,  Milton,  $159,844;  D.  R.  McKillop,  137 
West  Brookline  St.,  Boston,  $169,300.    Noted  Oct.  14. 

Mass.,  Fall  Biver — (Official) — General  contract  for  remod- 
eling City  Home  awarded  to  JOHN  CROWE,  INC.,  at  $89,875. 
A.  J.  Dolan,  Supt.    Noted  Nov.  4  and  25. 

Conn.,  Hartford — (Official) — Contract  for  four-storv  office 
building  for  Phoenix  Insurance  Co.  awarded  to  CAULDWELL- 
WINGATE  CO.,  381  Fourth  Ave.,  New  York,  N.  Y.  Noted 
Oct.  14. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  court,  jail  and  detention  home  for  women  at 
135-41  West  39th  St.  for  Citv  of  New  York  awarded  to 
EMERSON  BUILDING  CO.,  103  Park  Ave.,  New  York.  Esti- 
mated cost,  $365,000.    Noted  Mar.  25  and  Aug.  26. 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official) — 
Contract  for  temple  at  150th  St.  near  Broadwav  for  Mt.  Neboh 
Congregation  awarded  to  J.  A.  ZIMMERMAN  &  SON,  INC., 
18  East  41st  St.,  New  York.  Estimated  cost,  $80,000.  Noted 
Sept.  30  and  Nov.  25. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official) — ■ 
Contract  for  alterations  to  office  building  at  Broadwav  and 
Rector  St.  for  O.  B.  Potters  Co,,  Inc.,  71  B-oadwav,  awarded 
to  MARC  EIDLITZ  &  SON,  30  East  42d  St.,  New  York.  Noted 
Oct.  28. 

N.  J.,  Paulshoro — Contract  for  two-story  school  awarded 
to  E.  P.  HENRY,  Woodbury.    Noted  Oct.  21. 

N.  J.,  Spring  Lake — Contract  for  five-story,  42x76-ft.  addi- 
tion to  New  Monmouth  Hotel  awarded  to'  H.  H.  MOORE, 
Spring  Lake.     Estimated  cost,  $45,000.    Noted  Nov.  11. 

Penn.,  Nanticoke — Contract  for  building  for  First  M  E. 
Church  awarded  to  NANTICOKE  CONSTRUCTION  CO.,  Nanti- 
coke.   Estimated  cost,  $40,000. 

Penn.,  Philadelphia — Contract  for  six-story,  259x400-ft.  loft 
building  at  2nd  and  Market  St.  for  Kahn  &  Greenberg  award- 
ed to  TURNER  CONCRETE  STEEL  CO.,  Philadelphia.  Esti- 
mated cost,   $500,000.     Noted  Nov.  25. 

Penn.,  Pittsburgh — Diamond  Country  Market  awarded  con- 
tract for  restaurant,  arcade  and  market  to  N.  V.  WATSON, 
215  Fourth  Ave.,  Pittsburgh.     Estimated  cost,  $110,000. 

Va.,  Danville — H.  A.  OSBORNE  &  SONS.  Danville,  at  about 
$40,000,  awarded  contract  for  Y.  M.  C.  A.  building  for  River- 
side and  Dan  River  Cotton  Mills. 

Ga.,  Savannah — F.  McRAE.  Savannah,  awarded  contract 
for  remodeling  courthouse  at  Bull  and  President  St.  for 
municipal  court.    Estimated  cost,  $50,000. 

Tenn.,  Chattanooga — Contract  for  campus  bu'lding  for  Uni- 
versity of  Chattanooga  awarded  to  T.  S.  MOUDY  &  CO.,  Chat- 
tanooga, at  $53,100.    Noted  Oct.  14. 

Tenn.,  Nashville — (Official) — All  bids  received  Dec.  4  for 
dormitories  and  administration  building  for  State  Polytech- 
nic School  rejected.  Plans  will  be  revised  and  new  bids  re- 
ceived.    Estimated  cost,  $125,000.    Noted  Dec.  2. 

Ohio,  Cleveland — Contract  for  hotel  on  East  61st  St.  for 
G.  W.  Crile  awarded  to  C.  N.  GRIFFIN  CO.,  3111  Carnegie 
Ave.,  Cleveland,  at  about  $100,000..    Noted  Oct.  21  and  Dec.  2. 

Ohio,  Cleveland — Contract  for  restaurant  and  store  build- 
ing for  Peter  Schmitt,  Lake  Shore  Blvd.,  awarded  to  L.  A. 
WE  ISM  AN,  868  East  95tfl  St.,  Cleveland.  Estimated  cost, 
$45,000. 

Ind.,  Indianapolis — Contract  for  gymnasium  for  University 
of  Indiana  awarded  to  A.  E.  KEMMER,  La  Fayette,  at  $167,200. 

Ind.,  Indianapolis — Contract  for  library  at  Meridian  and 
St.  Clair  St.  for  city  awarded  to  GEORGE  H.  FULLER  &  CO., 
Chicago,  111. 


Ind.,  Owensville — Contract  for  township  school  awarded  to 
WALTER  VAN  HOY,  Loogootee,  Ind.,  at  $04,800.    Noted  Oct.  7. 

Mich.,  East  Lansing — Contract  for  gymnasium  at  Michigan 
College  of  Agriculture  awarded  by  State  Board  of  Agriculture 
to  HOERST  CONSTRUCTION  CO.,  Grand  Rapids,  at  $149,000. 
Noted  Nov.  11. 

Mich.,  Kalamazoo — (Official) — Contract  for  Nurses'  Home 
for  Kalamazoo  State  Hospital  awarded  to  J.  J.  WOLFF  F 
Estimated  cost,  $56,000.    Noted  Dec.  2. 

Minn.,  Minneapolis — Contract  for  theater  at  1021  East 
Franklin  Ave.  for  C.  E.  Marr  awarded  to  CHARLES  E 
HOAGSTROM.     Estimated   cost,  $40,000. 

Minn.,  St.  Paul —  (Official) — GEORGE  J.  GRANT  CON- 
STRUCTION CO.,  St.  Paul,  at  $397,324,  awarded  contract  for 
Minnesota  Historical  Society  Building.  Noted  Oct.  28  and 
Dec.  2. 

Neb.,  Florence— Contract  for  administration  building  for 
House  of  Hope  awarded  to  THOMAS  HERD,  Florence.  Esti- 
mated cost,  $50,000. 

Mo.,  Kansas  City — Contract  for  theater,  store  and  office 
building  for  Altman  Realty  Co.,  Altman  Bldg.,  awarded  to 
MARTIN  CARROLL  CONSTRUCTION  CO.,  1118  McGee  St.. 
Kansas  City.    Estimated  cost,  $100,000. 

Mo..  St.  Joseph — (Official) — Contract  for  five-story  building 
at  Eighth  and  Felix  St.  for  Bartlett  Bros.  Land  and  Loan  Co. 
awarded  to  HOGGSON  BROS.,  Chicago,  111.    Noted  Dec.  2. 

Tex.,  Greenville — SHEPPARD  BROS,  awarded  contract  for 
administration  building  for  Wesley  College.  Estimated  cost, 
$50,000.     Noted  Dec.  9. 

Tex.,  Houston — Contract  for  Taylor  School  awarded  to 
REINH ART  &  DONOVAN,  Oklahoma,  Okla.,  at  $56,000.  Noted 
Nov.  4  and  9. 

Calif.,  Suisun  —  Contract  for  school  awarded  to  H.  L. 
PETERSON,  San  Francisco,  at  about  $40,000. 

B.  C,  Vancouver — Contract  for  depot  for  Great  Northern 
Ry.  Co.  awarded  to  COAST  CONTRACT  CO..  Vancouver.  Esti- 
mated cost,  $750,000.    Noted  Dec.  2. 


Contractors'  Efficiency  Course — A  number  of  New  York  City 
contractors  are  getting  together,  under  the  direction  of  the 
Emerson  Institute,  of  which  Harrington  Emerson,  the  effi- 
ciency engineer,  is  dean,  to  study  efficiency  and  scientific 
management  methods  as  applied  to  contracting  and  engineer- 
ing work.  This  is  probably  the  first  concerted  attempt  ever- 
made  by  a  number  of  contractors  to  get  together  and  studv 
the  possibilities  of  the  so-called  "efficiency  movement."  A 
course  of  16  sessions  has  been  laid  out,  to  be  held  in  the 
rooms  of  the  Packard  School,  35th  St.  and  Lexington  Ave., 
beginning  Jan.  10,  1916.  The  sessions  will  be  divided  into 
two  parts,  lecture  and  laboratory.  The  lectures  will  sum- 
marize what  has  been  done  by  such  men  as  Mr.  Emerson. 
Frederick  W.  Taylor,  Frank  B.  Gilbreth,  along  the  lines  of 
organization,  motion  study  and  standardization  of  conditions 
and  operations  in  engineering  construction.  The  laboratory 
work  will  give  the  students  actual  practice  in  the  methods  of 
analyzing  operations,  hunting  down  waste  motion  and  elim- 
inating it,  making  motion  studies,  etc.  The  solution  of  two 
or  more  problems  of  this  nature  will  be  required  in  connection 
with  each  laboratory  period.  Among  the  reference  books  to 
be  used  are  Gilbreth's  Motion  Study,  Field  System,  Brick- 
laying System,  Primer  of  Scientific  Management,  Taylor's 
Principles  of  Scientific  Management,  Taylor  and  Thomp- 
son's Concrete  Costs,  Gillette's  Cost  Data,  Hauer's  Eco- 
nomics of  Contracting,  Davies'  Engineering  Office  Systems 
and  Methods,  Emerson's  Efficiency.  Only  contractors  and 
their  men  will  be  admitted  to  the  course.  The  instructor  will 
be  George  F.  Barber,  president  of  the  Efficiency  Club  of  New 
York,  who  has  been  associated  with  Mr.  Emerson  for  several 
years  as  a  teacher  of  efficiency. 

Blaine  S.  Smith,  Gen.  Sales  Mgr.,  Universal  Portland  Ce- 
ment Co.,  Chicago,  111.,  was  elected  General  Secretary  of  the 
Chicago  Association  of  Commerce  at  the  annual  meeting, 
Dec.  8.  He  has  served  the  association  actively  for  several 
years  as  chairman  of  the  Illinois  Committee  and  until  now  as 
chairman  of  the  Ways  and  Means  Committee  Council.  Mr. 
Smith  has  an  enviable  record  of  achievement,  both  in  his 
association  work  and  as  head  of  the  sales  organization  of  the 
Universal  Portland  Cement  Co.,  to  which  position  he  was 
appointed  early  this  year. 

Edwin  G.  Hook,  former  statistician  of  the  Produce  Corpora- 
tion, of  Chicago,  111.,  has  recently  organized  the  Business 
Research  Service  and  has  been  made  its  Director.  This  service 
is  the  first  of  its  kind  in  the  Central  West  and  is  designed 
to  meet  the  new  demand  on  the  part  of  manufacturers,  sales 
and  advertising  managers  and  advertising  agencies  for  a 
skilled  research  service  in  the  field  of  business.  Particular 
attention  will  be  paid  to  the  subject  of  investigating  market 
conditions  in  different  fields  and  industries,  and  also  to  mak- 
ing studies  and  investigations  for  trade  and  commercial 
organizations  of  various  kinds.  Mr.  Booz  has  served  as  direc- 
tor of  the  Research  Department  of  the  largest  woman's  maga- 
zine in  its  field,  also  for  a  large  Chicago  newspaner  and 
several  corporations  in  the  East.  The  offices  of  the  Business 
Research  Service  are  located  in  the  Otis  Bldg.,  Chicago. 

CATALOG  NOTICES 

The  Terrv  Steam  Turbine  Co.,  Hartford,  Conn.  Bulletin 
No.  20.     "The  Terry  Turbine."     Illustrated,  8  pp.,  8y2xll  in 

American  Clay  Machinery  Co.,  Bucyrus,  Ohio.  Catalog. 
Steam  shovels.  Illustrated,  40  pp.,  8x11  in.  Catalog.  Haigh 
continuous  kiln.     Illustrated,  32  pp.,  8%xl0y2  in. 

Carnegie  Steel  Co.,  Pittsburgh,  Penn.  Pamphlet.  "Steel 
Sheet  Piling — Tables  and  Data  on  the  Properties  and  Uses  of 
Sections."    Illustrated,  96  pp.,  5x7V2  in. 

Pelton  Water  Wheel  Co..  San  Francisco.  Calif.  Circulars 
printed  in  English,  Spanish  and  Portuguese.  Pelton  water 
wheels  adapted  for  different  purposes.  Illustrated,  4  pr>.. 
7  V2XIO  Vo  in. 


December  23,  1915                          ENdIN  E  EKING    N  B  W  S 
f"1"  11  1  "I""""""!  iiiiini  ■■■■  iiiiiiiiiiiiuiiiiiiiiiii  in  i  in  mi  ..hi  ii  ii  ii  in  ilium  imiiH  I,  I,,  I,,,,,  mini,,!,  m  ,„„„„  „  m  „  mmm 


SillllUinniJlllHHlllfllllliniinilllirilllllHlllJl  ll  lilllliiili  ilium  Ilium  iiiimi  I  ii  iiiiimii  mmm  mi  ,  ,  ,  „,  m  imm  „  ,  im,,,,,,,,  ,„  I  i  u  n  m  u  „„  „,  mm  milium  n  m  mi  mi  Illimi  J 


RAILWAYS — STEAM   AND  EI,ECTRIC 

Proposed  Work 

New  Hampshire — Boston  &  Maine  R.R.,  Boston  Mass.,  plans 
to  electrify  its  Portsmouth  &  Dover  branch,  Portsmouth.  F. 
B.  Freeman,  Boston,  Mass.,  Ch.  Engr. 

New  York — City  Council,  Buffalo,  denied  franchise  to  In- 
ternational Ry.  to  build  double-track  extension  on  Washing- 
ton St.  between  Ohio  and  Perry  St.  and  granted  franchise  for 
extension  on  Ohio  St.  from  Washington  to  Main  St.  J  C 
Sheldon,  Buffalo,  Pur.  Agt.    Noted  Dec.  9. 

Pennsylvania — R.  B.  Williams,  Scranton,  Penn.,  interested 
in  construction  of  railway  from  Schenectady,  N  Y  to  Bloonis- 
burg,  Penn. 

Virginia — Norfolk  &  Western  Railway  plans  to  construct 
second  track  from  Walton  to  Ripplemead,  S.05  miles  next 
year.     J.  E.  Crawford,  Roanoke,  Ch.  Engr. 

■o  „Wfst  Virginia— Surveys  being  made  by  Baltimore  &  Ohio 
R.R.  for  line  along  Big  Sandy  River  near  Beaver  Creek  Kv 
Company  has  also  secured  right-of-way  for  line  on  left' fork 
?£.B?2.ve£,  Creek  into  Beaver -  Falls.  F.  L.  Stuart,  Baltimore, 
Md.,  Ch.  Engr. 

'  West  Virginia— Appalachian  Power  Co..  Bluefield,  contem- 
plated 1  mile  extension  to  line.  Herbert  Markle,  Bluefield, 
Gen.  Mgr. 

North  Carolina — Atarka  Valley  R.R.  Co..  Bryson  Citv 
recently  incorporated,  plans  to  build  a  railway  from  Bryson 
City  to  Falls  of  Atarka  Creek,  12  miles.  Arthur  Brooks, 
ested  and  Leslie  Brooks.   Bryson  City,  inter- 

North  Carolina— Durham  Traction  Co.  contemplates  2.6  mi. 
extension  in  Durham.  R.  L.  Lindsay,  Durham,  Pur.  Agt  \udr  ■ 
and  lien.  Mgr. 

Georgia — Savannah  &  Atlanta  Railway  Co  recently  in- 
corporated with  $500,000  capital  stock,  will  build  a  line  from 
fhB^if'1?  wa  connection  with  Georgia  R.R.,  about  35  miles, 
of  Snva,^^  a|hwS:\0v,n-  Ga-  25  miles.  Line  will  be  extension 
of  Savannah  &  Northwestern  Ry.  John  H.  Hunter  Henry  D 
Stevens  and  Edwin  M.  Frank,  Savannah,  Ga.,  interested  L  b' 
Ackerman,  Savannah,  Ch.  Engr.,  Savannah  Northwestern  Ry' 

r,ln^l't^iSiip-,i,ii— S-    Mm  Ande,'so".    Greenwood,    and  associates 
plan   to   build   a  railway   from   Greenwood   via   Ittabena  to 
Schlater,  about  46  miles,  and  to  Black  Hawk. 
n„  Mississippi— According  to   press   reports  Gammill  Lumber 
Pearl  River  Valfey  "d   standard   8'a-e   railway  in 

„,n7en=essee— Nashville.    Chattanooga    &    St.    Louis  Railway 
NashvlVley8ChyEngSrat  HOl'°W  R°Ck  Junction-     H.  McDonlld 
Tennessee— Tennessee  Valley  Iron  and  Railroad  Co.  Clif- 

TennP  t™,  ■  r  6Xtend  ts  M?«  fl'om  Collinwood  to  Savannah, 
Tenn.,  providing  county  will  vote  bonds  to  pay  part  of  cost 

of  *°i%!?;r™alftilrTe  &  Ohio  Railroad  Co.  plans  an  expenditure 
fni  rLM  r  double-tracking  its  line  between  Midland  City 
and  Cincinnati,  and  for  second  track  and  track  elevation 
through  Defiance.  F.  L.  Stuart.  Baltimore,  Md  Ch.  Eagr 
<,i~OIJio7^Mt-.  yernon  Railway  Co.  contemplates  2-mile  exten- 
sion to  line  in  Mt.  Vernon.    Charles  Weirick,  Columbus  Supt. 

Ohio — Northern  Ohio  Traction  and  Light  Co  plans  0  7-mile 
f^m'i?"  of  ,linf„in  Akrofr^nd  9.4  miles  of  douEKack  Tine 
Vicm-P11es0L1td0Gen:  Magrd  f°r  CUt0ffS-    ChaHeS  ^urrie.  Akron! 

t,.a°fIT~~}!'heelin.f?  &  Lake  Erie  RR-  will  soon  award  con- 
F^LfV'/nVet'^\le  spul;  to  circle  east  boundaries  of  Canton 

M;An-'Hana7rrhicag°'  Lake  Shore  &  South  Bend  Railway 
Michigan    City,   contemplates    four-mile    loop    in    south  and 
southwest  sect.ons  of  Gary.     R.  Antibus,  Michigan  City.  Ch 

0iQ,Mi?h!s'anr-Rob,el't  °akman.  Detroit,  received  franchise  for 
electric  railway  between  Hamilton  Blvd.  and  Grand  River 
Ave.,  old  city  limits  and  Highland  Park.  U  v  61 

Minnesota— Minnesota-Northwestern     Electric     Ry  Thief 
River  Falls,  plans  to  build  20  mi.  of  new  line      H    W  Pro? 
zeller,  Thief  River  Falls,  Secy,  and  Gen.  Mg,  ,0t" 

Kansas— Manhattan  City  &  Interurban  Ry  contemDl'i  tes 
Khitt^^rCh0  E^V"  Manhatta«  City.y-TC  B .  W  a  11  ei \ 

fnterested!  e<    L'  D'  Sha''Pe'  C'  °"  VoweI1  and  C-  W\  Hudson! 

Illinois— Illinois  Traction  System  contemplates  railwav 
Pui^Agt  S°n  CUy  Columbia-  HI-    H  ™  Vance,  Peorfa, 

v0iiVr-kIa,,Sas— Y^llvi.1Ie'    Rush    &    Mineral    Belt    Railway  Co 

1  r7^asTCo^pUstC^'isti  Railway  and  Light  Co.  contemplates 
1-mile  extension  to  line  in  Corpus  Christi  <-unLempiaTeS 

Texas — Houston,  Richmond  &  Western  Traction  Co  i-.lan« 
branch  line  from  Seguin  to  New  Rraunfels.    K  Kennedy,  Pies 


fvrJL  t^Th ^'"thein  Texas  Traction  Co.  received  franchise 
TeffSr^^  a*0t*  ' Commissioners,  Dallas,  for  extension  of  line  on 
Jefterson  St.  from  Pak  Cliff  Viaduct  to  Commerce  St.  C  F. 
H*llerder.  Dallas,  Pur.  Agt.    Noted  Sept.  30. 

A  s0n^a/t7TPians  bei,"S  considered  by  Pecos  Valley  Railroad 
™°,c'a tion  tor  gasoline-electric  interurban  railway  from  con. 
•  nection   with  Kansas  City,   Mexico  &   Orient   Ry!   of  Texas, 
northwest  via  Buena  Vista,  35  miles  up  Pecos  Valley. 

f™™Ha^?r™a~,Suilve£.s  win  be  made  for  interurban  railway 
vm"    hfterested  Pawhuska-    Illuminating  Oil  Co.,  Bartles- 

Idaho— Poeatello  Traction  and  Interurban  Co.  recently 
w«?rSnnn\ed  WUh  -*1?0'0?0  capital  stock,  will  construe  a ?  rail- 
Del   16  m  ns-    Ricnard  Douglas,  Pres.  Noted 

neww^&f™  "r>  Logan  &  Idaho  Railway  Co.  plans  to  build 
Brigham  Cit™  22  ml*        Hariisville  and  from  Hot  Springs  to 

.■9ilwSrh^°T~A'  Van  Eppes,  Leavenworth,  interested  in 
lailway  from  Leavenworth  to  Icicle,  25  miles. 

California-Surveys  made  by  Engels  Copper  Co.,  Taylors- 
wifte™  parl;«w  ga?,e  railway  from  its  mine  to  connect  with 
Oct   21      Pdcinc   Railway  near  Keridie,  seven   miles.  Noted 

California— Fresno  Interurban  R.R.  Co.  plans  to  build 
SSr^lS^aESFftfc  %rl*  and  f,°m  FreSn°  l°  ^terVine 

System        SO'       '  Engr  >  Atchison.  Topeka  &  Santa  Fe 

^7  Brunswick- Moncton  Tramways.  Electricity  and  Gas 
S£.\.M(£Cti?,Vplans  l°  build  about  1%  miles  of  track  next 
pT^L"  ?j  Keeser,  Farmers  Bldg.,  Pittsburgh,  Penn.,  Vice- 
i  i  gs.  and  (jren.  JVIg-r. 

iw  t  e£'  ^r,;n!S,,\iek— Eid?  ¥iu  be  received  until  noon,  Dec.  30, 
T,?-T?0<Jd'  PreS'i  St   John  &  Quebec  Railway  Co..  Frederic- 
z>  -  }°  ?omPlete  Portion  of  railway  (Canadian  Govern- 
ment   Rys.),    between    Georgetown    and    Centerville.      C  B 
Brown,  Moncton,  N.  B.,  Ch.  Engr.    Noted  Dec.  2. 

Ontario— Press  reports  state  that  government  received 
application  from  firm  of  lawyers  of  Ft.  William  for  charter 
tor  railway  to  be  known  as  Manitoba  &  Ontario  Rv.  to  be 
built  between  Ft.  William  and  Lake  of  the  Woods,  Marl. 
^v,^"*?11  Col"ml»ia— Surveys  being  made  by  Canadian  North- 
ern Railway  System  for  line  from  Kamloops  southeast  via 
Vernon  and  Kelowna  to  Lumby,  141  miles,  also  on  Island  of 
Vancouver  from  Alberni  to  Nootka  Sound,  15.6  miles.  F  W 
Vancouver,  B.  C,  Gen.  Supt. 

Hids  In  and  Contracts  Awarded 

California— Board  of  Public  Works,  San  Francisco  awarded 
contract  for  extension  of  Church  St.  line  from  18th  to  2 2d  St 
to  CONTRA  COSTA  CONSTRUCTION  CO.  at  f  120,500  M  M 
O  Shaughnessy,  City  Engr.    Noted  Nov.  18. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 

1,™Y"  B,rando»— Hortonia  Power  Co.  will  issue  $500,000 
bonds.  Proceeds  will  be  used  for  developing  Silver  Lake 
water-power  project.  5 

„    xl*«  Hardwick— City   plans   to   extend   lighting  service  to 

lsUmataedd"ost;  ^1^°'  GwnSbo,'°  B(-d  a"d  Craftsbury. 

Mass.  Newburyport — Newburyport  Gas  and  Electric  Co. 
"oit    S200  000       °"  ^  ater  St-  at  Merrimac  River.  Estimated 

Conn.,  Winsted— Plans  being  prepared  for  hydro-electric 
SlOolToO  lnsted  Gas  and  Electric  Co.    Estimated  cost, 

maZ'  }>"^  fiat«via— Chester  &  Fleming.  Engr..  Union  Bank 
t5IQg.,  1  ittsburgh.  Penn.,  retained  by  city  to  prepare  plans  for 
electric-light  plant  and  water  and  sewer  systems.  Citizens 
recently  voted  $175,000  bonds  for  this  purpose. 

N.  Y„  Cobleskill — Courter  Electric  Co.  will  build  high- 
tension  transmission  line  from  Ft.  Plain  to  Cobleskill  through 
towns  of  Milton,  Canajoharie  and  Sharon. 

TfJJi    Y'V.  Y"'-k— (Borough    of    Richmond)— Richmond 

Light  and  Railroad  Co.,  New  Brighton,  applied  to  Public 
bervice  Commission  for  permission  to  enlarge  and  improve 
its  plant. 

Penn.,  Ellwood  City— Mahoning  &  Shenango  Railway  and 
Light  Co.  Youngstown.  Ohio,  has  purchased  plant  of  Penn- 
sylvania Power  Co.,  Ellwood  City,  and  will  improve  same. 
000     Noted°Dece  j'°nstruction  of  dam-     Estimated  cost.  $150.- 

Penn.,  Monroeton— Press  reports  state  movement  is  on  foot 
to  organize  company  to  build  electric-light  plant  in  Mon- 
roeton. 

Penn.,  Philadelphia — Philadelphia  Electric  Co.  considering 
proposition  to  build  large  electric-power  plant  in  northeastern 
section  of  city. 

Fla.,  Ft.  Pierce — See  item  under  "Water-Works." 
Fla.,  Jacksonville— Eagle  Film  Manufacturing  and  Produc- 
ing Co.  will  build  electric-light  plant.    A.  S.  Roe,  Pres. 
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Fla.,  Okeechobee — See  item  under  "Sewers." 
Miss.,  Columbus — Election   will   soon   be  held  to  vote  on 
$10,000  bonds  for  municipal  electric-light  plant. 

Miss.,  Oxford — City  will  issue  $6,500  bonds  for  improving 
electric-light  plant.    J.  H.  Lawshee,  Clk. 

Miss.,  Pass  Christian — City  contemplates  $7,000  bond  issue 
for  improving  electric-light  system.  X.  A.  Kramer,  Magnolia, 
Engr. 

Miss.,  Wesson — See  item  under  "Water- Works." 

L.a.,   Washington — Plans    being    considered    for  municipal 

electric-light  plant. 

Tenn.,  Chattanooga — Tennessee  River  Power  Co.,  Chat- 
tanooga, approved  plans  for  development  of  water-power  of 
Caney  Pork  River,  near  Rock  Island.  Work  will  include  dam 
and  powerhouse  having  output  of  40,000  hp. 

Tenn.,  Maryville — Aluminum  Co.  of  America  plans  to  build 
power  dam  at  Maryville  in  connection  with  new  plant. 

Ohio,  Massillon — City  engaged  H.  O.  Swoboda,  Consult. 
Engr.,  Pittsburgh,  Penn.,  to  prepare  plans  for  electric-light- 
ing system. 

111.,  Maeomb — Plans  being  considered  for  installing 
municipal  electric-light  plant  in  Macomb. 

111.,  Olney — City  Council  considering  installation  of  elec- 
tric-lighting system. 

111.,  Poplar  Grove — (Official) — Illinois  Northern  Utilities 
Co.,  Dixon,  will  build  transmission  line  from  Capron  to  Poplar 
Grove.    Noted  Dec.  9. 

Wis.,  Lowell — (Official) — Bids  will  be  received  until  Jan.  1 
by  W.  F.  Pease,  Engr.,  for  electric-light  plant  and  power 
station.    Estimated  cost,  $10,000.    Noted  Nov.  25. 

Wis.,  Merrill — Merrill  Railway  and  Lighting  Co.  plans  to 
build  high  tension  transmission  line  from  Merrill  to  Wausau. 
Plans  include  development  of  Trappe  Rapids  water  power  of 
Wausau  Street  Railway  Co. 

Wis.,  Prentice — D.  Y.  Parkinson,  Ashland,  and  J.  E.  Feely, 
Fifield,  will  install  and  operate  electric-light  plant  in 
Prentice. 

Wis.,  Wauwatosa — County  Board  of  Control  revived  project 
to  build  central  heating  and  lighting  plant  in  Wauwatosa. 
Estimated  cost,  $355,000.    O.  Broecker,  Secy. 

Iowa,  Cumberland — City  contemplates  municipal  electric- 
light  plant. 

Minn.,  Carver — Minnesota  General  Electric  Co.,  Minne- 
apolis, will  install  electric-lighting  system  in  Carver. 

Minn.,  Rochester — Press  reports  state  that  Commercial 
Club  plans  to  purchase  holdings  of  Zumbro  Power  Co.  at 
Zumbro  Falls  for  city  and  to  develop  same  to  generate  elec- 
tricity for  Rochester  and  other  cities.  Estimated  cost  of 
project  about  $979,000. 

Kan.,  Arkansas  City — Citizens  voted  $14,000  bonds  for  gas 
distribution  plant  and  pipe  line  to  field  southwest  of  city. 
Noted  Nov.  25. 

Kan..  Dwight — R.  B.  Fegan  Co.,  Junction  City,  will  install 

electric-light  and  power  system  in  Dwight. 

Kan.,  Eskridge — Citizens  contemplate  municipal  electric- 
light  plant. 

Kan.,  Sharon  Springs — City  will  issue  $10,000  bonds  for 
electric-lighting  system. 

Mont.,  Scobey — Plans  being  considered  by  Scobey  Electric 
Light  Co.  for  improving  and  enlarging  its  plant. 

Mo.,  Flat  River — City  contemplates  installing  electric-light 
plant  and  water-works. 

Mo.,  Memphis — Citv  contemplates  municipal  electric-light 
plant.    E.  McDaniel,  Clk. 

Mo.,  St.  Louis — Laclede  Gas  Light  Co.  applied  to  city  for 
franchise  to  place  high-tension  electric  wires  in  underground 
conduits  for  two  miles  and  to  extend  electrical  service  in 
western  and  northern  sections  of  city. 

Mo.,  Shamrock — Power  house  will  be  constructed  by  Sa- 
pulpa  &  Oil  Fields  R.R.    S.  W.  Barnes,  Kansas  City,  Supt. 

Tex.,  Sherman — Texas  Traction  Co.  will  rebuild  substation 
recently  destroyed  by  fire. 

ok  In..  Welch — See  item  under  "Water-Works." 

Colo.,  De  Beque — Riflle-De  Beque  Oil  and  Gas  Co.  will 
build  heating  plant.    Estimated  cost,  $7,000. 

Colo.,  Golden — N.  W.  Osborne,  John  Reynolds  and  John 
Wallace  appointed  as  committee  to  make  investigations  and 
submit  report  for  installing  electric-light  plant   in  Golden. 

N.  M.,  Roswell — Roswell  Gas  and  Electric  Co.  plans  to  im- 
prove its  plant.    Estimated  cost,  $20,000. 

Idaho  Falls,  Idaho — J.  A.  Jones  and  E.  G.  Kindred  contem- 
plate installation  of  gas  plant  at  Idaho  Falls. 

Wash.,  Seattle — City  contemplates  election  in  March  to 
vote  on  $3,000,000  bonds  for  additional  power  plant,  if  present 
plans  are  agreed  upon. 

Calif.,  San  Francisco — State  Railroad  Commissioners  re- 
ceived application  from  Pacific  Gas  and  Electric  Co.  for  per- 
mission to  issue  $2,500,000  capital  stock  for  enlarging  and 
improving  its  plant. 

Ont.,  Harriston — Bylaw  passed  by  Council  authorizing  rais- 
ing of  $4,000  for  hydro-electric  power  plant.    Noted  Aug.  5. 

Bids  In  and  Contracts  Awarded 

Mass.,  Worcester — E.  J.  CROSS  CO.  awarded  contract  for 
addition  to  plant  of  Worcester  Electric  Light  Co.  Estimated 
cost,  $10,000. 

Penn.,  Coatesville — Contract  for  one-story,  43xl70-ft. 
boiler  house  for  Worth  Bros.  Co.  awarded  to  IRWIN  &  LEIGH- 
TON,  126  North  12th  St.,  Philadelphia. 


Ga.,  Davisboro — (Official) — Contract  for  electric-light  plant 
awarded  to  FAIRBANKS,  MORSE  &  CO.,  at  $5,000.  Noted 
Dec.  9. 

Wis.,  Milwaukee — Contract  for  steel  work  on  boiler  house 
for  A.  C.  Smith  awarded  to  MILWAUKEE  BRIDGE  CO.,  Mil- 
waukee.   Estimated  cost  of  house,  $40,000. 

Mo.,  New  Madrid — Contract  for  addition  to  electric-light 
plant  awarded  to  FAIRBANKS-MORSE  CO.,  St.  Louis,  at  $15,- 
065.    Noted  Nov.  18. 

BRIDGES 
Proposed  Work 
N.   J.,  Jersey  City — Central   R.R.   of   New   Jersey  applied 
to  City  Commission  for  permission  to  build  viaduct  over  Phil- 
lips St. 

Penn.,  Beaver — (Official) — Bids  will  be  received  until  noon, 
Dec.  28,  by  County  Controller,  for  bridge  over  Sewickley 
Creek.    J.  G.  Chalfont,  Pittsburgh,  County  Engr. 

Penn.,  Harrisburg — City  will  build  bridge  across  tracks  of 
Pennsylvania  R.R.   at  Walnut  St.     Estimated  cost,  $300,000. 

W.  Va.,  Huntington — Huntington-Chesapeake  Bridge  Co. 
granted  franchise  by  City  Commission  to  build  bridge  across 
Ohio  River  from  Huntington  to  Chesapeake,  Ohio.  J.  C. 
Miller,  interested.     Noted  Oct.  28. 

N.  C,  Pineola — County  Highway  Commission,  Newland, 
will  soon  award  steel  contract  for  bridge  across  Linville 
River.    G.  Love,  Engr. 

Fla.,  Bradentown — Election  will  be  held  Jan.  18  in  Manatee 
County,  Special  Road  and  Bridge  District,  Precinct  No.  10, 
to  vote  on  $75,000  bonds  for  bridges,  culverts  and  roads.  M. 
G.  Rushton,  Chn.  of  County  Comrs. 

Miss.,  Mendenhall — Contract  will  be  awarded  by  Super- 
visors of  Simpson  County  about  Jan.  3  for  steel  bridge  across 
Sanders  Creek,  near  Braxton,  and  one  across  Limestone  Creek, 
near  Harrisville. 

Ohio,  Dayton — City  has  had  plans  prepared  for  bridge  at 
Fifth  St. 

Ohio,  Willoughby — According  to  press  reports  plans  being 
considered  for  bridge  across  Chagrin  River.  Estimated  cost, 
$100,000.    J.  P.  Curtiss,  interested. 

Ind.,  Washington — Bids  will  be  received  by  County  Auditor 
until  2  p.m.,  Dec.  30,  for  steel  bridge. 

111.,  Bockford — (Official) — Bids  will  be  received  by  H.  J. 
Gallagher,  Chn.  of  Street  and  Alley  Com.,  until  1:30  p.m.,  Jan. 
26,  for  reinforced-concrete  bridge  over  Rock  River  at  Morgan 
St.    Estimated  cost,  $83,000.     (See  adv.) 

Wis.,  Green  Bay — Bids  will  soon  be  received  for  bridge 
across  Duck  Creek.    Estimated  cost,  $12,000. 

Wis.,  Milwaukee — Milwaukee  County  Circuit  Court  has 
decided  that  Chicago,  Milwaukee  &  St.  Paul  Ry.  must  rebuild 
Grand  Ave.  viaduct.     Estimated  cost,  $60,000. 

Iowa,  Iowa  City — H.  Hughes,  City  Engr.,  has  recommended 
concrete  bridge  across  Iowa  River  and  one  across  Ralston 
Creek  to  City  Council.  Estimated  cost,  $75,000  and  $15,000 
respectively. 

Iowa,  Knoxville — Bids  will  be  received  by  J.  D.  Schlotter- 
bach,  County  Audr.,  until  1:15  p.m.,  Jan.  18,  for  constructing 
bridges  and  culverts. 

Minn.,  Amboy — Concrete  arch  bridge  will  be  constructed 
over  Blue  Earth  River  by  county.  C.  L.  Kennedy,  Mankato, 
County  Audr. 

Minn.,  Colerain — Duluth,  Missabe  &  Northern  Ry.  plans  to 
build  several  steel  bridges.    H.  L.  Dresser,  Duluth,  Ch.  Engr. 

Minn.,  Mankato — Bridge  will  be  built  across  Minnesota 
River  at  Main  St.    D.  D.  Price,  Lincoln,  Neb.,  Engr. 

Minn.,  Wadena — Bids  will  be  received  by  County  Auditor 
until  Jan.  4  for  State  Bridge  No.  1739  across  Wing  River. 

Kan.,  Hutchinson — Plans  will  soon  be  prepared  by  G.  L. 
McLane,  City  Engr.,  for  two  reinforced-concrete  bridges  over 
Cow  Creek  at  Plum  St.  and  Avenue  F.  Estimated  cost,  $6,000 
each. 

Neb.,  Omaha — Bids  will  be  received  until  noon,  Dec.  31,  by 
Commissioners  of  Douglas  County,  for  constructing  and  re- 
pairing bridges  during  1916. 

Ark.,  Texarkana — Plans  prepared  by  Harrington,  Howard 
&  Ash,  Consult.  Engr.,  Kansas  City,  Mo.,  for  bridge  across 
Red  River.    Noted  Nov.  25. 

Tex.,  Ft.  Worth — Commissioners  of  Tarrant  County  plan  to 
rebuild  Park  St.  bridge,  recently  destroyed  by  flood.  Esti- 
mated cost,  $7,500. 

Colo.;  Denver — All  bids  recently  received  for  bridge  across 
Huerfano  River  north  of  Walsenburg  rejected.  New  bids  will 
be  received.    Estimated  cost,  $13,000.    Noted  Oct.  28. 

Colo.,  Sterling — Bids  will  be  received  by  County  Clerk  until 
1  p.m.,  Dec.  28,  for  four  bridges  across  South  Platte  River. 

Idaho,  Sandpoint — Bids  will  be  received  by  Clerk  of  County 
Commissioners  until  Jan.  15  for  superstructure  and  piers  of 
bridge  over  Pend  d'Oreille  River  at  Priest  River.  Estimated 
cost,  $22,000.    C.  J.  Chaffins,  County  Engr. 

Wash.,  Wcnatchee — Surveys  made  by  A.  Warren,  County 
Engr.,  for  steel  bridges  across  Wenatchee  River  at  end  of 
Wenatchee  Ave. 

Ore.,  McMinnville — Press  reports  state  that  $26,430  will  be 
expended  for  bridge  work  in  1916. 

Ore.,  Portland — Bids'  will  be  received  by  A.  L.  Barbur, 
Countv  Audr.,  about  Dec.  29,  for  reinforced-concrete  viaduct 
for  extension  of  Union  Ave.  Estimated  cost  of  viaduct,  $53,- 
000;  fill,  $13,000.    Noted  Sept.  30  and  Nov.  18. 

Calif.,  Los  Angeles — Press  reports  state  that  bridge  will 
be  constructed  across  tracks  of  Pacific  Electric  Ry.  at  West- 
ern Ave.    Estimated  cost,  $13,000. 

Calif.,  San  Francisco — State  Board  of  Harbor  Commis- 
sioners will  soon  award  contract  for  225-ft.  viaduct  on  Mar- 
ket St. 
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Calif.,  Santa  Barbara — A.  V.  Saph,  Engr.,  University  of 
California,  Berkeley,  preparing  plans  for  bridge  across  Santa 
Ynez  River.    Estimated  cost  between  $100,000  and  $125,000. 

Ont.,  Wardsvllle — Council  of  Middlesex  County  plans  to 
build  bridge  at  Wardsville.  C.  Talbot,  County  Bldg.,  London, 
County  Engr. 

Bids  In  and  Contracts  Awarded 
N.  J.,  Atlantic  City — Contract  for  bridge  over  Mullica  River 
at  Chestnut  Neck  near  New  Gretna  awarded  to  GEORGE  S. 
BENNETT,  Mt.  Vernon,  N.  Y.    Noted  Nov.  18. 

•  lPenn'»  Erle — (Official) — State  Highway  Department,  Har- 
risburg,  awarded  contract  for  bridge  near  Kearsarge,  Erie 
County,  to  B.  W.  BLYSTONE,  Cambridge  Springs,  at  $5,119. 
Noted  Dec.  2. 

Penn.,  Philadelphia — (Official) — Bids  were  received  Dec.  14 
for  Diamond  St.  bridge  over  connecting  railway  as  follows: 
Cantrell  Construction  Co.,  Philadelphia,  $60,715;  Keystone 
State  Construction  Co.,  $62,500;  Bran  &  Stuart,  $64,000.  Noted 
Dec.  9. 

Miss.,  Meridian — Contract  for  culvert  on  17th  Ave.  between 
Fourth  and  Fifth  St.  awarded  to  JOHN  E.  WRIGHT  at  $11,000. 

III.,  Ludlow — Contract  for  bridge  on  line  of  Kankakee  & 
HS1?*^  Traction  Co.,  north  of  Ludlow,  awarded  to  CENTRAL 
STATE  BRIDGE  CO.,  Indianapolis,  Ind. 

111.,  Watseka — (Official) — Contract  for  bridge  in  Douglas 
Township,  Iroquois  County,  awarded  to  JOHN  J.  O'HERON 
CO.,  326  West  Madison  St.,  Chicago,  at  $9,600.    Noted  Dec.  2. 

Neb.,  David  City — (Official) — Contract  for  bridge  work 
during-  1916  awarded  to  NEBRASKA  CONSTRUCTION  CO., 
Lincoln.    Noted  Dec.  9. 

Mo.,  Warsaw — (Official) — All  bids  received  Dec.  14  for 
bridge  over  Pomme  de  Terre  River  rejected.  B.  R.  Burton, 
County  Clk.    Noted  Dec.  2. 

Tex.,  Dallas — (Official) — Commissioners  of  Dallas  County 
awarded  contract  for  brioge  over  Bachman  Creek  to  KELIN 
BROS.  CO.,  Dallas,  at  $4,500. 

T"^VIi,arno — Contract  for  three  low-water  bridges  awarded 
to  MIDLAND  BRIDGE  CO.,  Kansas  Citv,  Mo.  Citizens  re- 
cently voted  $24,000  bonds  for  bridge  work. 

N.  M„  Las  Cruoe — Contract  for  four  bridges  in  Dona  Ana 
County  awarded  to  EL  PASO  BRIDGE  AND  IRON  CO., 
El  Paso,  at  $24,000. 

tl  Wash?  „§«attle— p  MASON,  2407  Boylston  Ave.,  N.,  Seat- 
tle, at  $5,787,  awarded  contract  for  23d  Ave.  bridge  Noted 
Dec.  9. 

^o^a8"-'  Stevenson— COAST  BRIDGE  CO.,  Portland  Ore.,  at 
SH3.940,  awarded  contract  for  bridge  near  Section  37,  Town- 
ship 3. 

Calif.,  Merced — Contract  for  bridge  across  San  Luis  Creek 
west  of  Los  Banos  awarded  to  WEST  SIDE  CONSTRUCTION 
CO.,  Los  Banos,  at  $6,427. 

WATER-WORKS 

Proposed  Work 

Maine,  North  Anson — Citizens  voted  $40,000  bonds  for  14-in. 
pipe  line  from  Hancock  Pond  to  end  of  Madison  and  Anson 
bridge. 

Mass.,  Salem — City  will  construct  additional  water  supply 
system.    Estimated  cost,  $120,000.    J.  Clifford  Entwisle,  City 

N.  Y„  Albion — State  Conservation  Commission  approved 
plans  for  water  supply  system  at  Eagle  Harbor.  J.  F  Wit- 
mer,  Buffalo,  Consult.  Engr.    Noted  Sept.  16. 

N.  Y„  Batavia — See  item  under  "Light,  Heat  and  Power." 
tvt  X:»  Cobleskill — Citizens  voted  to  extend  water  mains  in 
North  Grand  St.     Estimated  cost,  $4,000. 

«9nnfn nK"  »°che*>ter— City  will  sell  $1,270,000  bonds,  of  which 
fforn'^A  *  1  be  use<3.  for  improvements  to  water-works  and 
$250,000  for  sewage-disposal  plant. 

N.  J.,  Branchville — Common  Council  plans  municipal  water 
system. 

v~  T*  "b  £ar  H"?s— ,F-  S.  Tainter,  Engr.,  55  Wall  St.,  New 
York,  N.  Y.,  retained  to  submit  plans  for  municipal  water 
works  system.  Estimated  cost,  $20,000.  L.  V.  Ludlow  in 
charge.    Noted  Dec.  16. 

N.  J.,  Irvington — Town  Commission  considering  installa- 
tion of  municipal  water  and  electric-light  plant,  f  J.  Casev 
City  Engr. 

Penn.,  Fleetwood — (Official) — Bids  will  not  be  received 
Noted  NovPirinS  R  Water  system-  Estimated  cost,  $10,000. 
tenf""1'  Greenville — Citizens  will  improve  water-works  sys- 

Penn.,  Lancaster — City  Council  plans  to  install  electrically 
driven  centrifugal  pumps  in  water-works  plant.  James  W 
Armstrong,  Baltimore,  Md.,  Consult.  Engr. 

Penn,  Ringtown — Citizens  voted  $12,100  bonds  for  muni- 
cipal water  system.    Noted  Oct.  7. 

Penn.,  Windsor— State  Department  of  Health  authorized 
city  to  construct  reservoir  and  install  water-works  system. 

Md.,  Baltimore — James  H.  Preston,  Mayor,  reported  in  favor 
of  installing  water  meters  in  all  buildings  except  two-storv 
buildings  with  frontage  of  12  ft  Estimated  cost,  $1,500,000. 
H.  K.  McKay,  City  Engr.    Noted  Dec.  16.  •*,,«</. 

tit  W;  Va4?,  Benwo°d — City  will  build  well-water  system,  about 
May  1.     Estimated  cost,  $45,000.    Carl  Strouts,  Mayo": 

W.  Va.,  Warwood — City  plans  to  build  well-water  system 
next  spring.  Estimated  cost,  $258,265.  T.  M.  Haskins  Dir 
of  Pub.  Ser.,  Wheeling.    C.  B.  Coowe  and  C.  C.  Smith,  Engrs.  ' 

N.  C„  Beaufort — City  contemplates  water  and  sewer  sys- 
tems. 

N.  C,  Fayettevllle — City  will  improve  water  system. 
m.  N",  Hendersonvillc — Gilbert   C.   White,    Consult.  Engr., 
Charlotte,  retained  by  city  to  investigate  proposed  improve- 
ment of  water-works. 


terns'  °"  LilHnBton — City  contemplates  water  and  sewer  sys- 
N.  C,  Salisbury — See  item  under  "Sewers." 

matGed%os"°$2T,000f  PlaM  t0  IlHPr°Ve  SySt6m-  Esti" 

h«^Ia,'TFt'  fierce^W.  R.  Jackson,  City  Clk.,  will  sell  $25,000 
light  systems        lmPr°ving  water-works,  sewers,  streets  and 

Fla.,  Okeechobee — See  item   under  "Sewers." 
Miss.,  Wesson— Bids  will  be  received  until  Jan.  4  by  Paul 
±iurt,  City  Clk.,  for  water  system  and  electric-light  plant. 
M.  L.  Culley,  Jackson,  Miss.,  Engr.    Noted  Nov.  18. 

a„  £4V'a£° ^ins?on — Citizens  will  hold  election  Jan.  1  to  vote 
on  *  (1,000  bonds  for  municipal  water-works  and  sewer  system. 

Tenn.,  Coster — (Knoxville  post  office) — Southern  Ry  will 
build  a  48, 000-gal.  water  tank  at  Coster.  B.  Herman,  Wash- 
ington, D.  C,  Ch.  Engr. 

plant8™""  sl,aro,1— City  voted  $15,000  bonds  for  water-works 

.  Ohio,  Athens — Contract  for  water  system  will  be  let  early 
m  spring.    Estimated  cost,  $40,000.     Noted  Nov.  11. 

Ohio,  Hamilton — (Official) — Bids  will  not  be  received  for 
tnree  10-im  wells  and  intake  for  water-works  system.  Joseph 
B.  Myers,  Dir.  of  Pub.  Ser.    Noted  Dec.  9. 

Ind.,  Orleans — Orleans  Water  Co.,  J.  B.  Marvin,  Engr.,  pre- 
P.a''ln|,  Plans  for  water  works  system.  Estimated  cost,  $50,- 
000.    C.  J.  Post,  City  Clk.    Noted  Dec.  16. 

Mich.,  Hamtramck — (Official) — Detroit  Water  Board  will 
lay  water  mains  in  Mitchell,  McDougall  and  Chester  Ave.  by 
day  labor.    Noted  Dec.  9. 

111.,  Danville — Bids  will  be  received  by  Board  of  Water 
Commissioners  until  Jan.  10  for  reinf  orced-concrete  rapid 
sand  filter  having  capacity  of  300,000  gal.  Chester  &  Fleming, 
Pittsburgh,  Penn.,  Engr. 

111.,  Waukegan — See  item  under  "Sewers." 
Wis.,  Milwaukee — City   Council   directed   F.   G.  Simmons, 
Commissioner   of  Public  Works,   to  advertise  for   bids,  for 
extending  Linwood  Ave.,  intake  water  tunnel  2,500-ft.  Esti- 
mated cost,  $555,000.     Noted  Dec.  2. 

Wis.,  Sheboygan — Citizens  will  construct  water  works  sys- 
tem.    C.  U.  Boley,  City  Engr. 

Minn.,  Crosby — Crosby  Water  and  Light  Co.  will  soon 
award  contract  for  six  miles  of  6-,  8-  and  10-in.  water  mains. 

Minn.,  Duluth — Citizens  contemplate  construction  of  wa- 
ter system.     C.  S.  Palmer,  City  Clk. 

Minn.,  Swanville — Contract  will  be  let  early  next  spring  for 
WiVer  ?7stern^  for  which  citizens  recently  voted  $9,000  bonds. 
Noted  Nov.  18. 

Kan.,  Coffeyville — Citizens  will  hold  election  Dec.  28  to 
vote  on  $20,000  bonds,  to  purchase  water  works  equipment 
Charles  E.  Stromquist,  Supt.  Water  and  Light  Dept. 

Kan.,  Tonganoxie — Citizens  contemplate  municipal  water- 
works system. 

S.  D.,  Morristown — Town  Board  plans  to  install  water 
works  system  next  spring. 

Mont.,  Broadview — County  Commissioners  rejected  all  bids 
tor  water  system.  New  bids  will  be  received.  Estimated  cost 
$30,000.  F.  E.  Williams,  City  Clk.  Noted  Nov.  1^&l,rnalea  cost^ 
Mo.,  Flat  River — See  item  under  "Light,  Heat  and  Power." 
Ark.,  Dardenelle — H.  D.  Evans,  Supt.  of  Water  System,  has 
recommended  following  improvements:  7,000  ft.  of  6-in  and 
1,720  ft.  of  3-  and  4-in.  pipe,  one  65-ft.  well,  reservoir  with 
170,000  gal.  capacity,  brick  pumping  station,  oil  engine  and 
three  stage  pumps.    Noted  Nov.  4. 

Tex.,  Ennis — Citizens  will  build  filtration  plant. 
Tex.,  Tyler — Citizens  will  vote  Jan.  4  on  $250,000  bonds  for 
municipal  water-works  plant  and  distributing  system. 

Okla.,  Cbmmerce — Citizens  will  hold  election  Dec  30  to 
vote  on  $40,000  bonds  for  water  works  system.  Benham 
Engineering  Co.,  Oklahoma  City,  will  have  charge  of  work 
Charles  R.  Martin,  City  Clk.    Noted  Nov.  25. 

Okla.,  Walter — Bonds  for  $7,500  voted  by  citizens  for  wa- 
ter system. 

Okla.,.  Welch — Citizens  will  install  water-works  and  elec- 
tric-light plant.    Estimated  cost,  $32,000. 

Okla.,  Wilson — At  recent  election  citizens  defeated  bonds 
for  water-works  system. 

N.  M.,  Springer — J.  S.  Bowman  is  interested  in  installation 

of  water  system  in  Springer. 

Ore.,  Baker — (Official) — Bids  will  be  received  until  Jan  3 
for  improving  municipal  water  system.  Estimated  $110  000' 
L.  R.  Stockman,  City  Engr.    Noted  Oct.  22. 

Calif.,  Banning — All  bids  recently  received  for  water  sys- 
tem in  District  No.  1  rejected.    New  bids  will  be  received". 

Calif.,  Oakland — J.  S.  Bragg,  San  Francisco,  presented  plan 
to  State  Water  Commissioner,  Sacramento,  for  water  supply 
system  for  cities  of  Oakland,  Berkeley,  Alameda  and  Stock- 
ton.   Estimated  cost,  $1,000,000. 

Calif.,  Sacramento — City  will  install  pump  for  city  water- 
works.    Estimated  cost,  $17,000. 

_    Que.,  Aylmer — Board  of  Public  Works  considering  installa- 
tion of  electric  pumping  plant.    E.  Mulherbe,  City  Clk. 

B.  C,  North  Vancouver — City  will  install  water  system  east 
of  the  Seymour  River.    J.  E.  Farmer,  City  CUk. 

Australia — Tasmania,  Hobart — (Official) — Bids  will  be  re- 
ceived by  Mayor  and  Board  of  Aldermen  until  4  p.m.,  Jan.  24, 
for  about  42,000  Iln.ft.  of  water  pipe.     (See  adv.) 

Bids  In  and  Contracts  Awarded 

Conn.,  New  Britain — Contract  for  borings  for  course  of  the 
new  pipe  line  awarded  to  C.  L.  GRANT  CO.,  Hartford.  Wil- 
liam H.  Hall,  City  Engr. 
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N.  .1.,  Jersey  City — Contract  for  installation  of  pipe  line 
for  water  supply  at  county  institutions,  awarded  by  Board 
of  Freeholders  to  CULLIGAN  &  MACHANSKA,  Bayonne.  N.  J. 

Ala.,  Cullman — Contract  for  extending  water  mains  .about 
2  mi.  will  be  awarded  in  April.  Estimated  cost,  $12,000.  A.  G. 
Coe.  City  Clk.    Noted  Dec.  2. 

Ohio,  Columbus — Contract  for  water-softening  equipment 
for  Institution  for  Feeble-Minded  awarded  to  WILLIAM 
GRAVER  TANK  WORKS,  East  Chicago.  Ind.    Noted  Dec.  28. 

S.  D.,  Aberdeen — City  Commissioners  awarded  contract 
for  a  booster  pump,  electric  motor  and  Venturi  meter  to 
R.  A.  WHITACRE  CO. 

Tex.,  Ft.  Sam  Houston — Contract  for  water  distributing 
system,  awarded  to  NOLAND- CLIFFORD  CO.,  Newport  News, 
Va.    Estimated  cost,  $4,970. 

Utah,  Salt  Lake  City — (Official) — Contract  for  constructing 
storage  dam  in  Parleys  Canon  awarded  to  PARROTT  BROS., 
Salt  Lake  City.    Estimated  cost,  $108,582.    Noted  Dec.  16. 

SEWERS 
Proposeil  Work 

Mass.,  Boston — Bids  will  be  received  by  Edward  F.  Murphy, 
Comr.  of  Pub.  Wks.,  until  noon,  Dec.  24,  for  pipe  sewers  and 
drains  in  Chester  St.  between  Rockaway  and  Oakland  St.  and 
between  Rexford  and  Chester  St. 

Mass.,  Boston — Bids  will  be  received  by  Edward  F.  Murphy, 
Dir.  of  Pub.  Wks.,  until  noon,  Dec.  24,  for  pipe  sewers  and 
drains  in  Allerton  and  Kenberma  Rd.,  from  Park  to  Washing- 
ton St. 

Mass.,  Winehendon — Citizens  voted  $15,000  bonds  for  sewer 
system.     Noted  Nov.  18. 

Conn.,  Greenwich — Bids  will  be  received  Dec.  30  for  sewage- 
disposal  plant  and  trunk  sewers.  Estimated  cost,  $100,000. 
Clyde  Potts,  30  Church  St.,  New  York,  N.  T.,  Engr. 

N.  Y.,  Batavia — See  item  under  "Light,  Heat  and  Power." 

IV.  Y.,  Rochester — See  item  under  "Water-Works." 

Penn.,  Pittsburgh — County  Commissioners  authorized  $125,- 
000  bonds  for  sewage-disposal  plant,  and  tuberculosis  hospital 
at  County  Home,  Woodville. 

Md.,  Hagerstonn — (Official) — City  plans  to  hold  election 
next  spring  to  vote  on  bonds  for  constructing  sanitary  sewers. 
J.  B.  Ferguson,  City  Engr.    Noted  Dec.  9. 

W.  Va.,  Glendale — Citizens  plan  sewer  system.  R.  Hol- 
lingshead,  City  Engr. 

IV.  C,  Beaufort — See  item  under  "Water- Works." 
IV.  C,  Lillington — See  item  under  "Water-Works." 

N.  C  Salisbury — Board  of  Alderman  sold  $200,000  bonds 
for  sewers,  water-works  and  improving  streets.  Noted 
Aug.  19. 

Fla.,  Ft.  Pierce — See  item  under  "Water-Works." 

Fla.,  Okeechobee  —  City  contemplates  election  to  vote  on 
$50,000  bonds  for  sewer  and  water  systems  and  electric-light 
plant. 

La.,  Covington — See  item  under  "Water-Works." 

La.,  Shreveport — Bids  will  be  received  by  city  until  Jan.  5 
for  $750  000  bonds  for  sewer  extensions.  This  is  part  of  the 
$1,200,000  bond  issue  recently  voted  for  municipal  water- 
works plant. 

Ky„  Lexington — Preliminary  plans  prepared  by  Solomon- 
Norcross  Co.,  for  sewage-disposal  plant  at  North  Main  St. 
Estimated  cost.  $350,000.  J.  White  Guyn,  City  Engr.  Noted 
Dec.  2. 

Ohio,  Cincinnati — Bids  will  be  received  by  Philip  Fosdick, 
Dir  of  Pub.  Ser.,  until  noon,  Dec.  27,  for  improving  sewer  in 
Race  St.  from  Elder  St.  north  to  existing  trunk  sewer. 

Ohio,  Cleveland — Bids  will  be  received  until  noon,  Dec.  30, 
for  sewers  in  several  streets.    Robert  Hoffman,  City  Engr. 

Ohio,  Columbus — Bids  will  be  received  by  Paul  G.  Kemper, 
Clk..  Dir.  of  Pub.  Ser.,  until  Dec.  28  for  sewers  in  Richardson 
Ave.'  and  Essex  St.  and  various  alleys. 

Ohio,  Dayton — Director  of  Public  Service  preparing  plans 
for  storm  sewers. 

Ohio,  Delaware — City  Council  considering  new  sewage- 
disposal  plant. 

Ohio,  Painesville — Bids  will  be  received  by  F.  L.  Kelley, 

City  Clk.,  until  noon,  Dec.  27,  for  the  sale  of  $32,000  bonds  for 
sewers  in  various  streets. 

Ohio,  Springfield — Bids  will  be  received  by  Charles  E.  Ash- 
burner  City  Mgr.,  until  noon,  Dec.  27,  for  storm  sewer  in 
Lowry  St.    M.  J.  Bahin,  City  Engr. 

Ohio,  Toledo — L.  A.  Boulay,  County  Sanitary  Engr.,  pre- 
pared plans  for  sewage-pumping  station.  Estimated  cost, 
$40,000. 

Wis.,  Elkhart  Lake — Preliminary  plans  being  prepared  for 
sewers.  Donahue  &  Sinz,  720  New  York  Ave.,  Sheboygan, 
Wis.,  Engr. 

Wis.,  Green  Bay — Citizens  contemplate  concrete  and  tile 
sewers  in  spring.  Estimated  cost,  $40,000.  A.  Brauns,  City 
Engr. 

Wis.,  Jefferson — Plans  being  prepared  for  extension  of 
sewer  system.  Citizens  will  vote  on.  bond  issue  in  January. 
J.  B.  Brewer,  Mayor. 

111.,  Batavia — Movement  started  by  Improvement  Associa- 
tion of  East  Batavia  for  constructing  sewer  system. 

111.,  McHenry — Report  submitted  by  P.  E.  Green,  Engr., 
estimating  cost  of  sanitary  sewer  system  at  $27,000. 

111.,  Waukegan — Citizens  plan  installation  of  sewer  and 
water  mains  in  Sand  St.     Estimated  cost.  $20,367. 


-Preliminary  plans  for 
F.  Carrs,   City  Hall, 


Iowa,  Des  Moines — (Highland  Park)- 
eight  miles  of  sewers  being  prepared. 
City  Engr. 

Iowa,  Des  Moines — Bids  will  be  received  early  in  January 
for  Closes  Creek  sewer  system.  Estimated  cost.  $197,658.  F. 
Carrs,  Engr.    Noted  Sept.  30. 

Iowa,  Farragut — Surveys  made  for  the  construction  of  a 
sewer  and  drainage  system.  Estimated  cost,  $4,000.  F.  L. 
Shenandoah,  City  Engr.     Noted  Dec.  2. 

Iowa,  Hampton — (Official) — Owing  to  error  in  procedure 
of  work  for  sanitary  sewer  system,  bids  must  be  readvertised, 
and  contract  will  be  let  some  time  in  January.  P.  A.  Van  Felt, 
City  Clk.    Noted  Dec.  9. 

Iowa,.  Woodbine — City  contemplates  sewer  system.  Bruce 
&  Standwear,  Omaha,  Neb.,  Engr. 

Minn..  Faribault — City  will  construct  sanitary  sewers. 
Bids  will  be  received  in  January.  Estimated  cost,  $4,000. 
Frank  McKellip,  City  Engr. 

Minn.,  Mankato — Citv  contemplates  storm  sewer  in  North 
Fifth,  Rock  and  other  streets.  Estimated  cost,  $6,000.  H.  F. 
Blomquist,  City  Engr. 

Minn.,  St.  Paul — Oscar  Claussen,  City  Engrv  preparing 
plans  for  storm  sewer  system  for  St.  Anthonv  Hill  section. 
Estimated  cost  between  $500,000  and  $1,000,000." 

Minn.,  St.  Paul — Common  Council  approved  plans  for  sewer 
in  Yankee  St.  between  Cliff  and  Dousman  St. 

Kan.,  Manhattan — Plans  being  prepared  for  storm  sewer 
on  Manhattan  Ave.     Fred  Walters,  City  Engr. 

Kan.,  Minneapolis — Press  reports  state  citizens  contem- 
plate establishment  of  new  sewer  district  and  sewer  system. 
Estimated  cost,  $5,000.    A.  D.  Todd,  City  Clk. 

Kan.,  Ottawa — Citv  plans  to  improve  sewer  system.  E.  M. 
Cusick,  City  Clk. 

IVeb.,  Pierce — (Official) — Citizens  recently  voted  $20,000 
bonds  for  sewer  system..  L.  P.  Tonner,  City  Clk.    Noted  Dec.  9. 

Mont.,  Columbus — City  will  let  contract  in  March  for 
sewer  system.  Estimated  cost,  $10,000.  N.  Cardozo,  City 
Engr.    Noted  Sept.  30. 

Mo.,  Alton — Plans  being  prepared  for  sewer  in  Shields  St. 

Tex.,.  Gatesville — Citizens  voted  $22,500  bonds  for  construc- 
tion of  sewer  system.    T.  R.  Mears,  Mayor.    Noted  Sept.  30. 

Tex.,  San  Marcos — Plans  prepared  by  Clyde  Potts,  30 
Church  St.,  New  York,  N.  Y.,  for  sewage-disposal  plant.  Noted 
Dec.  9. 

Ore.,  Baker — City  Commissioners  will  soon  award  contract 
for  17,000  ft.  of  12-in.,  12,700  ft.  of  14-in.  and  4,800  ft.  of  15-in. 
vitrified  and  concrete  sewer  pipe.    L.  R.  Stockman,  City  Engr. 

Calif.,  Alhambra — (Official) — Citizens  will  vote  on  bonds  for 

sewer  system. 

Calif.,  Santa  Monica — (Official) — Citizens  recently  defeated 
$250,000  bond  issue  for  storm  sewer  system.  Noted  Oct.  28  and 
Nov.  11. 

Ont.,  Broekville — City  plans  expenditure  of  $12,823  for 
sewers.    George  K.  Dewey,  City  Clk. 

Bids  In  and  Contracts  Awarded 

Mass.,  Boston — (Official) — Contract  for  Davenport  Brook 
Conduit,  from  Magdala  to  Washington  St.,  awarded  to  WIL- 
LIAM J.  BARRY,  431  Ashland  St.,  West  Roxbury,  Mass.  Esti- 
mated cost,  $29,871.  Edward  F.  Murphy,  Comr.  Pub.  Wks. 
Noted  Dec.  9. 

Mass.,  Needham — (Official) — Bay  State  Dredging  and  Con- 
tracting Co.,  247  Atlantic  Ave.,  Boston,  at  $59,055,  submitted 
lowest  bid  for  sewer  work,  Section  No.  104. 

N.  Y.,  Yonkers — JAMES  J.  CORBALIS,  811  Clover  St.,  Yon- 

kers,  at  $9,760,  awarded  contract  for  sewer  in  Saw  Mill 
River  Rd. 

N.  J.,  Camden — Contract  for  sewer  in  Pensauken  Township 
awarded  to  W.  PENN  CORSON,  at  about  $10,000. 

IV.  J.,  Ridgefield  Park — (Official) — Contract  for  sewer  sys- 
tem in  West  View  Section  awarded  to  DI  NAPOLI  &  TARI- 
ELLO  CONSTRUCTION  CO.,  11  Broadway,  Hackensack,  $27,- 
765.    Noted  Dec.  2  and  16. 

Penn.,  Philadelphia — (Official) — Department  of  Public 
Works  awarded  contract  for  Packer  St.  sewer  to  CANTRELL 
CONSTRUCTION  CO.,  Philadelphia,  at  $75,000;  Rock  Run 
sewer  in  Seventh  St.  to  ROBERT  HIGGINS,  Philadelphia,  at 
$76,000.    George  S.  Webster,  Ch.  Engr.  and  Surv.    Noted  Dec.  9. 

Md.,  Baltimore — Contract  for  Section  No.  1.  Waverley 
trunk  sewers,  Contract  168,  awarded  to  CARROZZA  BROS., 
606  Munsev  Bldg.,  Baltimore.    Estimated  cost,  $10,126.  Noted 

Dec.  16. 

Ind.,  Indianapolis — Board  of  Public  Works  received  low 
bids  for  sewer  in  Henry  St.  from  Federal  Contracting  Co., 
Merchants  Bank  Bldg.,  Indianapolis,  at  $4,800;  Columbia  Con- 
struction Co.,  2102  Columbia  Ave.,  Indianapolis,  at  $5,150.  B. 
J.  T.  Jeup,  City  Engr. 

Ind.,  New  Castle — Contract  for  sewer  in  Plum  St.  awarded 
to  JAMES  GARVEY.     Estimated  cost,  $4,827. 

Mo.,  Kansas  City- — Board  of  Public.  Works  awarded  contract 
for  sewers  in  two  "districts,  in  Division  No.  7,  to  W.  C.  MUL- 
LINS,  1230  Montgall  Ave.,  at  $4,085;  and  in  one  district  in 
Division  No.  3  to  ANDERSON  &  DUNN,  3219  Jefferson  Ave., 
at  $7,203.     Curtis  Hill,-  City  Engr. 

Wash.,  Seattle — (Official) — Contract  for  sewer  system  in 
Mead  St.  and  51st  Ave.,  S.,  awarded  to  WASHINGTON  PAV- 
ING CO.,  Smith  Bldg.,  Seattle,  at  $7S,694.    Noted  Dec.  2. 

Calif.,  Los  Angeles — Contract  for  sewer  in  Griffin  Ave. 
awarded  to  P.  S.  TOMICH,  at  $11,500.    Noted  Dec.  9. 

Que..    Montreal — (Official) — Citizens    voted    $1,151,453,  for 

sewer  work.    Work  will  be  done  by  day  labor.    L.  N.  Senecal 

Secy.,  Bd.  of  Comrs.    Noted  Dec.  2. 
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Proposed  Work 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
"A,"  Battery  PL,  until  noon,  Dec.  29,  for  receiving  and  remov- 
ing ashes  in  borough,  Contract  No.  1502. 

N.  J.,  Glen  Ridge — Borough  Council  will  issue  $15,000  bonds 
for  garbage  incinerating  plant.  Action  calling  for  election  to 
be  held  Dec.  23  rescinded.    Noted  Dec.  9. 

Penn.,  Swissvale — Bids  will  be  received  until  7  p.m.,  Jan. 
10,  by  W.  H.  Garrett,  Secy.,  for  collection  and  disposition  of 
garbage  in  Borough  of  Edgewood. 

STREETS  AND  ROADS 
Proposed  Work 

.-Wr-  Y-  New  York— (Borough  of  Bronx)  — (Official)— Bids 
will  be  received  until  10:30  a.m.,  Dec.  27,  by  Douglas  Mathew- 
son,  Borough  Pres.,  for  improving  Odell  St.  from  Unionport 
Rd.  to  Starling  Ave.,  Waterbury  Ave.  from  Westchester  to 
Zerega  Ave.,  Newbold  Ave.  from  Castle  Hill  to  Zerega  Ave. 
Noted  Dec.  16. 

.,^Y-  New  York — (Borough  of  Brooklyn)  —  (Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  until  11  a.m., 
Dec.  30,  for  repairing  sidewalks  on  east  side  of  Adams  St.  be- 
tween Tillary  and  Johnson  St.  and  25  other  locations  in 
Heights  district,  south  side  of  Amity  St.  between  Columbia  and 
Hicks  St.  and  22  other  locations  in  Heights  and  Bay  Ridge 
district;  west  side  of  Bradford  St.  between  Sutter  and  Blake 
Ave.  and  21  other  locations  in  New  Dots  district;  regulating 
and  repaving  with  permanent  asphalt  pavement  on  6-in.  con- 
crete base  Surf  Ave.  from  West  Eighth  to  West  20th  St. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
"A,"  Battery  PI.,  until  noon,  Dec.  30,  for  wood-block  pavement 
m  team  gangway  and  wagonway  spaces  of  municipal  ferry- 
boats "Bayridge,"  "Gowanus"  and  "Nassau,"  Contract  No.  1504. 
Noted  Dec.  16. 

^■Jtm  New  York — (Borough   of  Manhattan)  —  (Official)  — 

Bids  will  be  received  by  R.  A.  C.  Smith.  Comr.  of  Docks,  Pier 
"A,"  Battery  PI.,  until  noon,  Dec.  30,  for  wood-block  pavement 
in  team  gangway  and  wagonway  spaces  of  muniicpal  ferry- 
boats "Manhattan,"  "Brooklyn,"  "Queens,"  "Bronx"  and  "Rich- 
mond,* Contract  No.  1505.     Noted  Dec.  16. 

_..sr'  Xv  ,New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks,  Pier 
A,  Battery  PI.,  until  noon,  Dec.  30,  for  wood-block  pavement 
in  team  gangway  and  wagonway  spaces  of  municipal  ferry- 
boat Mayor  Gaynor,"  Contract  No.  1506.    Noted  Dec.  16. 

N.  Y.,  Oswego— Plans  being  prepared  by  E.  A.  Howard, 
County  Supt.,  for  improving  150  miles  of  highway.  Estimated 
cost,   $3,000  per  mile. 

N.  Y.,  Rome — Bids  will  be  received  bv  W.  W.  Wotherspoon, 
State  Supt.  of  Pub.  Wks.,  Albany,  until  Jan.  11,  for  improving 
State  Canal  by  building  two  connecting  highways. 
t-,  N%  J-i  Atlantic  City — (Official) — Bids  will  be  received  by 
Board  of  Chosen  Freeholders  of  Atlantic  Countv,  Mavs  Land- 
ing Court  House,  until  Jan.  1,  for  paving  Meadow  Blvd.  be- 
tween Atlantic  City  and  Pleasantville.  A.  H.  Nelson,  Atlantic 
City,  Consult.  Engr.     Noted  Oct.  21. 

„„  N<  J"'  Jersey  City — Bids  will  be  received  until  11  a.m.,  Dec. 
30,  for  improving  Neptune  Ave.  from  Hudson  Blvd.  to  west  of 
Romar  Ave.  with  brick. 

r  ya'»,Pe*ers»urj? — Sum  of  $25,000  voted  bv  Council  as  part 
ot  fund  to  be  raised  for  highway  between  Petersburg  and 
Hopewell. 

W.  Va.,  Kingwood — Election  will  be  held  Jan.  25  in  Preston 
County,  Kingwood  District,  to  vote  on  $250,000  bonds  for  road 
improvements.     Noted  Nov.  25. 

N.  C,  Concord — City  plans  to  pave  Church  St.  with  asphalt 
from  East  Buffalo  to  Mt.  Marys  St. 

N.  C,  Greensboro — Bonds  for  $50,000  voted  bv  citizens  for 
street  improvements.    Noted  Nov.  25. 

N.  C,  High  Point — Election  will  be  held  to  vote  on  $50,000 
bonds  for  improving  streets. 

N.  C,  Salisbury — See  item  under  "Sewers." 

S.  C,  Florence — Bids  will  be  received  bv  J.  Newton  John- 
son, Comr.  of  Streets,  until  Jan.  11,  for  paving  and  con- 
structing sidewalks,  C.  H.  Carlisle,  City  Engr. 
„r  s-  c"  Greenville — City  contemplates  paving  portions  of 
Westneld,  Church  and  Pettigrue  St.  and  Green  Ave.,  also 
sidewalks  on  McCall  and  Academy  St. 

Fin.,   Bradentown — See   item   under  "Bridges." 

Fla.,  Ft.  Pierce — See  item  under  "Water-Works." 

Ala.,  Camden — Citizens  voted  $4,250  bonds  for  street  im- 
provements.    E.  B.  Kay,  Tuscaloosa,  Engr. 

Ala.,  Dadeville — Bids  will  be  received  until  Jan  12  by 
Commissioners  of  Tallapoosa  Countv  for  road  from  Dadeville 
to  Chambers  County  line,  14  miles,  from  Alexander  to  Dade- 
ville, 14  miles,  and  from  Camp  Hill  to  East  Tallassee  High- 
way, 10  miles. 

Ala.,  Huntsville — Bids  will  be  received  bv  M.  S.  Bingham 
Rd.  Superv.,  until  Jan.  4,  for  2%  mi.  of  waterbound  mac- 
adam road. 

Miss..  Columbus — Bonds  for  $S5,000  sold  by  Board  of  Su- 
pervisors of  Lowndes  County  for  road  improvements. 

Ky„  Owensboro — Commissioners  of  Daviess  County  con- 
template expenditure  of  $50,000  for  road  construction  next 
year. 

Ohio,  Hillsboro — (Official) — Bonds  for  $7,550  sold  for  road 
construction.    John  F.  Ridgway,  County  Audr.    Noted  Dec.  2. 

Ind.,  Bedford — Bids  will  be  received  by  E.  W.  Edwards, 
Audr.,  Comrs.  of  Lawrence  Countv,  until  1  pm  Jan  4  for 
roads  m  Bond  Pleasant  Run,  Shawswick  and  Guthrie  Town- 
ships. 

Ind.,  Bloomfield — Bids  will  be  received  by  G.  E.  Kidd,  Audr 
Comrs.  of  Greene  County,  until  2  p.m.,  Dec.  30,  for  macadam- 
ized road  in  Fairfield  Township. 


a  ,I,,u-v  ,,lo,,min^ton — Bids  will  be  received  until  2  p.m.,  Jan. 
4,  by  W.  F.  Kinser,  Audr.,  Comrs.  of  Monroe  County,  for  road 
in  Moomington  Township. 

Ind.,  Boouville — Bids  will  be  received  bv  G.  H.  Bass  Audr., 
Comrs.  of  Warrick  County,  until  10  a.m.,  Jan.  4,  for  two  rock 
roads  in  Ohio  Township. 

Ind.,  Fowler — Bids  will  be  received  by  W.  Mankey,  Audr, 
Comrs.  of  Benton  County,  until  1  p.m.,  Jan.  3,  for  roads  in 
Grant,  Center  and  Bolivar  Townships. 

.  l"a-<  Goshen — Bids  will  be  received  until  10  a.m.,  Jan.  3. 
by  J.  W.  Brown,  Audr.,  Comrs.  of  Elkhart  County,  for  roads 
in  Concord  and  Harrison  Townships. 

%  taa"  Lebanon — Bids  will  be  received  bv  D.  M.  Clark.  Audr. 
Comrs.  of  Boone  County,  until  2  p.m.,  Jan.  4,  for  four  roads. 

a  iaa'U  Mont'cello — Bids  will  be  received  bv  A.  G.  Fisher, 
Audr.,  Comrs.  of  White  County,  until  10  a.m.,  Jan.  4,  for  road 
in  Monon  Township. 

i     ^'"l"  Newport — Bids  will  be  received  until  10  a.m.,  Jan.  3, 
x    o^ter,  Audi.,  Comrs.  of  Vermilion  County,  for  road  in 
Clinton  Township. 

Ind.,  Paoli — Bids  will  be  received  by  E.  A.  Palmer,  Audr 
Comrs.  of  Orange  County,  until  2  p.m.,  Dec.  31,  for  road  in 
Northeast  Township. 

Ind.,  Shelhyville — Bids  will  be  received  by  F.  W.  Fagel 
Audi;  Comrs.  of  Shelby  County,  until  10  a.m.,  Jan.  5,  for  road 
in  Liberty  Township. 

Ind.,  Spencer — Bids  will  be  received  by  George  W.  Stwal- 
ley.  Audi-.,  Comrs.  of  Owen  Countv,  until  2  p.m.,  Jan  4  for 
gravel  roads  in  Marion  and  Jackson  Townships. 

Ind.,  Vevay — Bids,  will  be  received  by  J.  W.  Smith,  Audr., 
Comrs  of  Switzerland  County,  until  1  p.m.,  Jan.  3,  for  road  in 
York  Township. 

w  I?d;'  Vinceniies — Bids  will  be  received  until  2  p.m.,  Jan.  4, 
by  J.  I.  Muentzer,  Audr.,  Comrs.  of  Knox  Countv,  for  gravel 
roads  in  Palmyra  and  Buseron  Townships. 

o  Jnd^  WlUiamsport — Bids  will  be  received  until  2  p.m.,  Jan. 
3,  by  D.  H.  Moffit,  Audr.,  Comrs.  of  Warren  County,  for  four 
roads. 

Ind.,  Winamac — Bids  will  be  received  until  noon,  Jan  4, 
by  W.  E.  Munchenberg,  Audr.,  Comrs.  of  Pulaski  Countv,  for 
gravel  road. 

III.,  Edwardsville — Board  of  Trade,  Alton,  interested  in 
proposition  to  induce  Madison  Countv  to  create  $1,000  000 
bond  issue  for  roads  in  countv  in  connection  with  State-Aid 
Fund. 

111.,  Evanston — (Official) — Bids  will  be  received  by  H  P. 
Pearsons,  Pres.,  Bd.  of  Local  Improvements,  City  Hall,  until 
8  p.m.,  Jan.  17,  for  paving,  with  brick  on  concrete,  portions  of 
Simpson  and  Bridge  St.,  Leon  PL,  Asbury  Ave.  Grant  St  , 
Noyes  St.,  Leonard  PL,  Washington  PL,  Weslev,  Jackson  and 
Ashland  Ave.  and  Payne  St.    (See  adv.) 

III.,  Evanston — (Official) — Bids  will  be  received  by  H.  P. 
Pearsons,  Pres.  of  Bd.  of  Local  Improvements,  City  Hall, 
until  8  p.m.,  Jan.  17,  for  paving  with  brick  on  concrete  por- 
tions of  Bridge  and  Payne  St.,  County  Rd.,  Noves  St.,  Dodge 
Ave.,  Grant  St.,  Brown,  Grey  and  Hartray  Ave.  and  Pioneer 
Rd.    (See  adv.) 

Wis.,  Milwaukee  —  City  appropriated  $300,000  for  Lake 
Shore  Drive  to  "be  built  in  1916. 

Iowa,  Ames — Bids  will  soon  be  received  for  approximately 
110  blocks  of  paving.    J.  B.  Wickham,  City  Engr. 

Iowa,  Ft.  Madison — City  contemplates  18,000  sq.vd.  con- 
crete paving,  18,300  sq.yd.  brick  paving,  and  13,000  lin.ft. 
concrete  curb  and  gutter.     R.  J.   Lewis,  City  Engr. 

Iowa,  Greenfield — (Official) — Bids  will  be  received  by  H  G 
Spooner,  Town  Clk.,  until  7  p.m.,  Jan.  20,  for  about  25,000  yd. 
paving,  16,000  ft.  curbing  and  small  amount  of  storm-sewer 
work. 

Minn.,  Windom — County  contemplates  expenditure  of  $30,- 
000  next  year  for  road  improvements.  D.  R.  Savage,  Countv 
Rd.  Engr. 

Kan.,  Olathe — Bids  will  be  received  until  noon,  Dec.  27,  by 
G.  Z.  Erns,  Clk.,  for  grading  and  macadamizing  hill  on  either 
side  of  Cedar  Creek. 

Neb.,  Omaha — Election  will  be  held  in  Douglas  County  Apr. 
18  to  vote  on  $2,000,000  bonds  for  road  improvements. 

Mo.,  Chillicothe — Bids  will  soon  be  received  for  paving 
Calhoun  St.  from  Dickenson  to  Sunset  Ave.  J.  O.  Broaddus. 
City  Engr. 

Mo.,  Seymour — Bids  will  be  received  until  Jan.  5  by  Sey- 
mour Special  Road  District  for  improving  roads.  Estimated 
cost,  $30,000. 

Mo..  Waverly — Citizens  of  Waverly  Special  Road  District 
voted  $49,000  bonds  for  rock  road. 

Ark.,  Harrisburg — Plans  being  prepared  by  Morgan  Engi- 
neering Co.,  Memphis,  Tenn.,  for  seven-mile  macadam  road  for 
Poinsett  County. 

Tex.,  Athens — Commissioners  of  Henderson  County  con- 
template election  to  vote  on  $100,000  bonds  for  road  con- 
struction. 

Tex.,  Bastrop — Bastrop  County  Road  District  No.  2  will 
issue  $50,000  bonds  for  road  construction. 

Tex.,  Big  Sandy — Citizens  voted  $75,000  bonds  for  roads. 

Tex.,  Fredericksburg — Citizens  of  Gillespie  Countv  de- 
feated $300,000  bonds  for  roads.    Noted  Oct.  21. 

Tex.,  Gilmer — Bonds  for  $75,000  voted  by  citizens  for  roads 
in  Upshur  County,  Justice  Precinct  No.  7.    Noted  Nov.  25. 

Tex.,  Gonzales — Election  will  be  held  Feb.  5  to  vote  on 
$75,000  bonds  for  roads  in  Gonzales  Countv,  Road  District 
No.  2. 

Okla.,  Mounds — Election  will  be  held  Dec.  2S  to  vote  on 
$100,000  bonds  for  road  construction. 

Idaho,  Boise — S.  M.  Booth,  State  Highway  Engr.,  preparing 
plans  for  135  mi.  of  State- Aid  highways. 
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Idaho,  Wallace — Commissioners  of  Kootenai  County  have 
agreed  to  contribute  $15,000  toward  proposed  boulevard 
through  Fourth  of  July  Canon  to  connect  national  highway 
through  Wallace  and  Coeur  d'Alene  with  Apple  Way  leading 
to  Spokane.    Estimated  cost,  $45,000.    Noted  Nov.  4. 

Wash.,  Chehalis — Preliminary  surveys  made  by  Lewis 
County  for  hard  surfacing  pavement  to  be  built  next  year. 

Wash.,  Everett — Election  will  be  held  Dec.  28  to  vote  on 
bonds  for  road  work  in  Snohomish  County. 


Wash.,  Pomeroy- 

streeets  of  city. 


-City  Council  plans  to  pave  two  principal 


Ore.,  Gresham — Commissioners  of  Multomah  County  con- 
template appropriation  of  $50,000  for  hard  surface  highway 
from  Gresham  to  Fairview. 

Ore.,  Hood  River — Appropriation  of  $60,000  made  by  County 
Court  for  road  work  in  1916. 

Ore,,  Marshfleld — Citizens  of  McKinley  Road  District  plan 
to  raise  $19,600  for  road  work. 

Ore.,  The  Dalles — Bids  will  be  received  by  County  Court 
until  Jan.  6  for  constructing  two  roads. 

Que.,  Montreal — Bids  will  be  received  until  noon,  Dec.  27, 
by  Board  of  Commissioners,  Citv  Hall,  for  furnishing  and 
delivering  70,000  lin.ft.  straight  curbstone,  3,500  lin.ft.  circu- 
lar curbstone,  15,000  lin.ft.  straight  granite  curb  and  750 
lin.ft.  circular  granite  curb. 

Ont..  Ottawa — City  Council  authorized  widening  of  Rose- 
mont  Ave.    Estimated  cost,  $18,111. 

Ont.,  Ottawa — City  Council  authorized  expenditure  of  $77,- 
660  for  paving  portion  of  Rideau  St.  with  wood  block  and 
asphalt  and  wood-block  pavement.    F.  C.  Askwith,  Engr. 

Bids  In  and  Contracts  Awarded 

Mass.,  Gloucester — Contract  for  road  construction  award- 
ed bv  State  Highway  Commission,  Boston,  to  T.  A.  MOYNI- 
HAN,   South  Hamilton,  at  $30,423. 

Mass.,  New  Braintree — State  Highway  Commission,  Boston, 
awarded  contract  for  road  construction  to  COLUMBUS  CON- 
STRUCTION CO.,  16  Foster  St.,  Boston,  at  $7,790. 

N.  Y.,  Buffalo — GERMAN  ROCK  ASPHALT  AND  CEMENT 
CO.,  D.  S.  Morgan  Bldg.,  Buffalo,  at  $13,140,  awarded  contract 
for  paving  Peckham  St.    Noted  Nov.  4. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Contract  for  regulating  and  repaying  151st  St.  from  west  side 
of  Seventh  Ave.  to  east  side  of  McCombs  PI.  awarded  to 
UVALDE  ASPHALT  PAVING  CO.,  New  York,  at  $4,329.  Noted 
Dec.  2  and  9. 

N.  Y„  Yonkers — HANNIFAN  CO.,  at  $8,498,  awarded  con- 
tract for  improving  Ellsworth  Ave.  and  at  $6,297,  for  Amber- 
son  Ave. 

N.  J.,  Bayonne — Contract  for  improving  Avenue  A  awarded 
to  ILLINOIS  SURETY  CO.,  170  Broadway,  New  York,  N.  Y., 
at  $6,668. 

N.  J.,  Hackensack — FRANKLIN  VAN  RODEN,  East  Ruth- 
erford, at  $18,560,  awarded  contract  for  improving  Meadow 
Rd.  and  Rutherford  Ave. 

W.  Va,  Charleston — W.  D.  WEAVER,  Charleston,  at  $33,- 
237,  awarded  contract  for  1%  miles  of  road,  from  Porter's 
Hollow  to  Kanawha  City,  by  Commissioners  of  Kanawha 
County. 

N.  C„  Westtield — C.  C.  JORDAN  awarded  contract  for  road 
construction  in  Westfield  Township.  About  $30,000  available 
for  road  work. 

Fla.,  Arcadia — Contract  for  36  miles  of  road  awarded  to  J. 
W.  FARR,  Wauchula,  at  $42,806,  by  Commissioners  of  De  Soto 
County. 

Ala.,  Bay  Minette — L.  C.  ROLLINSON,  Montgomery,  at 
$5,774,  awarded  contract  for  first  section  of  road  from  Point 
Clear  to  Fairhope;  Abraham  Bros.  &  Giddens,  Montgomery,  at 
$15,077,  submitted  lowest  bid  for  second  section.    Noted  Dec.  2. 

Miss.,  Edwards — Contract  for  6%  miles  of  gravel  road 
awarded  to  HINDS  COUNTY  HIGHWAY  CONSTRUCTION  CO., 
Clinton,  and  T.  JACKSON,  Clinton.  Noted  Aug.  19  and  Nov.  18. 

Miss.,  Kosciusko — Contract  for  39  miles  of  sand  clay  and 
two  miles  of  gravel  roads  awarded  to  F.  V.  HARVEY  &  CO., 
Memphis,  Tenn.,  at  $38,008.    Noted  Oct.  28. 

Tenn.,  Maryville — Contract  for  three  miles  of  road  in  Blount 
County  awarded  to  OLIVE  &  HILL,  Knoxville. 

Ky.,  Murray — C.  D.  McQUARRY.  Adams,  Tenn.,  at  $7,460, 
awarded  contract  for  first  two  miles  of  highway  from  Pine 
Bluff  on  Tennessee  River  toward  Murray. 

Ohio,  Washington — (Official) — Contract  for  improving  a 
number  of  streets  awarded  to  GEORGE  H.  HEFFNER  &  SON, 
Celina,  at  $1.80  per  sq.yd.    Noted  Dec.  9. 

Intl.,  Brazil — PFIZENMAYER  CONSTRUCTION  CO.,  Terre 
Haute,  at  $1.17  and  $1.35  per  sq.yd.  respectively,  awarded 
contract  for  paving  Blaine  and  Alabama  St.  with  brick. 

Mo.,  East  St.  Louis — (Official)— Meyer  &  Thomas,  at  $21,227, 
submitted  lowest  bid  for  paving  Broadway  from  Third  St.  to 
St.  Clair  Rd.    Noted  Oct.  7. 

Minn.,  Pine  City — (Official) — Contract  for  Elwell  Rd. 
awarded  to  C.  J.  PEARSON  &  CO.,  Sandstone,  Minn.,  at  $48,- 
042.     Noted  Dec.  9. 

Kan.,  Newton — Contract  for  paving  about  two  miles  on 
North  and  South  Main  St.  awarded  to  A.  JAICKS  CONSTRUC- 
TION CO.,  American  Bank  Bldg.,  Kansas  City,  Mo. 

Mo.,  Kansas  City — Contract  for  paving  17th  and  Belleview 
St.  awarded  to  A.  JAICKS  CONSTRUCTION  CO.,  American 
Bank  Bldg.,  Kansas  City,  at  $5,450  and  $4,633,  respectively. 

Mo.,  Warrensburg — Contract  for  paving  a  number  of  streets 
with  brick  awarded  to  J.  W.  MENEFEE,  Sedalia,  Mo.,  at  $1.56 
per  yd. 

Tex.,  Houston — Horton  &  Horton,  at  $7,905,  submitted  low- 
est bid  for  paving  a  number  of  streets  of  city. 


Tex.,  San  Antonio — TEXAS  BITULITHIC  CO.  awarded  con- 
tract for  paving  River  Ave.  with  bitulithic. 

Colo„  Del  Porte — Contracts  for  eight  miles  of  State  Pri- 
mary Rd.  No.  60  awarded  to  J.  E.  SHEEHAN,  Larkspur,  at 
$9,685,  for  Section  1,  and  LOGAN  &  WEST,  Pagosa  Springs, 
at  $8,460,  for  Section  2.    Noted  Dec.  2. 

N.  M„  Roswell — Cleveland-Trinidad  Co.,  Cleveland,  Ohio,  at 
$1.50  per  sq.yd.,  submitted  lowest  bid  for  paving  Fifth  St. 
from  Garden  to  Pennsylvania  Ave. 

Wash.,  Bcllingham — Independent  Asphalt  Paving  Co.,  at 
$5,062,  submitted  lowest  bid  for  improving  Kentucky  St. 

Wash.,  Bellinghnm — K.  Sauset,  at  $6,321,  submitted  lowest 
bid  for  improving  West  Holly  St.  with  brick  with  asphalt 
covering;  J.  M.  Riddle,  at  $5,790,  with  brick  without  asphalt 
covering. 

Wash.,  North  Yakima — CASCADE  CONSTRUCTION  CO., 
Seattle,  at  $4,935,  submitted  lowest  bid  for  Permanent  High- 
way No.  17.    Noted  Dec.  16. 

Wash.,  Seattle — Contract  for  paving  Hamlin  St.  awarded 
to  P.  J.  McHUGH,  Seattle,  at  $15,926. 

Wash..  Seattle — L.  COLLUCCIO,  1642  Lane  St.,  Seattle,  at 
$6,352,  awarded  contract  for  grading  28th  Ave.,  N.  E. 

Wash.,  Seattle — CITY  CONTRACTING  CO.,  1319  21st  Ave., 
S.,  Seattle,  at  $27,115,  awarded  contract  for  paving  Western 
Ave. 

Ore.,  Portland — Contract  for  paving  Union  Ave.  from  Bry- 
ant St.  to  Columbia  Blvd.  awarded  to  OREGON  INDEPEND- 
ENT CO.,  at  $29,950. 

Ore.,  Portland — Contract  for  paving  East  28th  St.  and 
Francis  Ave.  District  in  Kenilworth  awarded  to  OREGON 
HASSAM  PAVING  CO.,  at  $41,366. 

Calif.,  El  Centro — (Official)Bids  were  received  Dec.  6  by 
State  Highway  Commission,  Sacramento,  for  12  miles  of  con- 
crete highway  between  Dixieland  and  El  Centro  as  follows: 
Fred  Hoffman,  Long  Beach,  $72,089;  Doran,  Armstrong  & 
Daley,  San  Diego,  $83,099;  Mesmer  &  Rice,  Los  Angeles,  $87,- 
512.    Noted  Nov.  25. 

Calif.,  Ontario — Contract  for  paving  A  St.  and  Bon  View 
Ave.  awarded  to  J.  L.  FRAZER,  Long  Beach,  at  $21,634. 

Calif.,  Richmond — Contract  for  improving  a  number  of 
streets  awarded  to  MUNICIPAL  IMPROVEMENT  CO.,  803  Mac- 
donald  Ave.,  Richmond,  at  $7,006. 

Califs  Salinas — Contract  for  Castroville-Monterey  Rd. 
awarded  to  GRANITE  ROCK  CO.  at  $38,542. 

Calif.,  San  Francisco — Contract  for  improving  24th  Ave. 
awarded  to  OWEN  McHUGH  at  $9,979. 

INDUSTRIAL,  WORKS 
Proposed  Work 

Maine,  Waterville — J.  E.  McCormick  &  Son  leased  property 
at  Waterville  and  will  build  two-story,  40xl50-ft.  warehouse. 
Estimated  cost,  $12,000. 

Mass.,  Boston — (Allston) — Plans  being  prepared  for  auto- 
mobile warehouse  on  Commonwealth  Ave.  for  George  Grow. 
Estimated  cost,  $150,000. 

Mass.,  Maiden — H.  H.  Kelley  Co.,  230  Purchase  St.,  Boston, 
will  build  two-story,  40xl20-ft.  factory.  McNaughton  &  Rob- 
inson, 101  Tremont  St.,  Boston,  Arch. 

Mass.,  Worcester — Plans  prepared  by  E.  T.  Chapin,  Arch., 
for  three-story,  60xl00-ft.  addition  to  plant  of  New  England 
Corset  Co. 

R.  I.,  Providence — Terminal  Warehouse  Co.  will  build  one- 
story,  100x300-ft.  addition  to  warehouse  on  Aliens  Ave. 

Conn.,  Putnam — Manhasset  Manufacturing  Co.  will  build 
two-story,  120xl80-ft.  addition  to  plant  on  Canal  St. 

N.  Y.,  Bath — Borden  Condensed  Milk  Co.  will  establish 
plant  at  Bath.    Estimated  cost  from  $20,000  to  $25,000. 

N.  J.,  Elizabethport — (Elizabeth  post  office) — Bids  will 
soon  be  received  for  two-story  machine  shop  for  S.  L.  Moore 
Son  Corporation.  Estimated  cost,  $160,000.  Ring,  Cleaves, 
Graham  Co.,  280  North  Broad  St.,  Elizabeth,  Arch. 

N.  J.,  Trenton — Plans  prepared  for  three-story,  200x350-ft. 
addition  to  plant  of  Ajax-Grieb  Rubber  Co.  Samuel  M.  Green 
Co.,  Arch.    Noted  Sept.  30. 

Penn.,  Coatesville — Midvale  Steel  and  Ordnance  Co.  will 
construct  additions  to  its  plant.    Estimated  cost,  $6,000,000. 

Penn.,  IVew  Galilee — Beaver  Clav  Co.,  Beaver,  will  build 
plant.    Estimated  cost,  $100,000.    Mitchel  Baker,  Beaver,  Engr. 

Penn.,  Philadelphia — Belmont  Iron  Works  plans  92xl08-ft. 
hammer  shop  at  Milnor  and  Bleight  St.  Estimated  cost, 
$10,000. 

Penn.,  Philadelphia — Bids  will  soon  be  received  for  three- 
or  four-story  mill  and  power  house  at  Reed,  Dickinson,  25th 
and  26th  St.  for  S.  B.  &  B.  W.  Fleisher,  Eighth  and  Chestnut 
St.  William  Steel  &  Sons  Co.,  1600  Arch  St.,  Philadelphia, 
Arch.    Noted  Dec.  9. 

Penn.,  Westfield — Preliminary  plans  being  prepared  by 
Pierce  &  Bickford,  Arch.,  118  Lake  St.,  Elmira,  N.  Y.,  for  two- 
story,  50x200-ft.  welt  house  for  Everly  Tannery.  Estimated 
cost,  $30,000. 

D.  C,  Washington — Plans  being  prepared  for  two-story, 
55xl45-ft.   garage   for   Thomas   W.    Smith.     Estimated  cost, 

$30,000. 

Va.,  Lynchburg — Lynchburg  Diamond  Ice  Co.   will  build 

warehouse.    G.  A.  Barnett,  Mgr. 

Va.,  Norfolk — S.  D.  Scott  &  Co.  will  rebuild  grain  elevator 

recently  destroyed  by  fire. 

Va.,  Norfolk — Plans  being  prepared  by  B.  F.  Mitchell, 
Norfolk,  for  three-story,  128xl66-ft.  warehouse  on  Dunmore 
St.   for  Southgate   Terminal  Corporation. 

W.  Va.,  Wheeling — Wheeling  Steel  and  Iron  Co.  contem- 
plates combination  sheet  and  bar  mill.  Estimated  cost,  $200,- 
000.    I.  M.  Scott,  Pres.,  Main  and  South  St.,  Wheeling. 

S.  C  Woodruff — Woodruff  Cotton  Mills  will  build  four- 
story,  80xl24-ft.  addition  to  plant. 
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Fla.,  Jacksonville — Eagle  Film  Manufacturing  and  Pro- 
ducing Co.  will  build  plant  at  Jacksonville.  M.  F.  Kellt, 
Supt.  local  plant. 

Fla.,  Miami — Cooperative  Ice  and  Cold  Storage  Co.  will  build 
cold-storage  plant. 

Fla.,  Mulberry — Mulberry  Explosives  and  Supply  Co.  will 
build  50xl20-ft.  plant.     Amos  H.  Norris,  Mgr. 

Tenn.,  Bristol — G.  D.  Archeuline  will  build  abattoir.  Esti- 
mated cost,  $60,000. 

Tenn.,  Bristol — Bristol  Grocery  Co.  will  erect  building  at 
Bristol.    Estimated  cost,  $50,000. 

Tenn.,  Chattanooga — Cameron  &  Barr  Co.  contemplates 
bakery.    Estimated  cost,  $55,000. 

Ohio,  Celina — (Official) — Bids  will  be  received  until  Jan.  3 
for  addition  to  plant  of  Mersman  Bros.  &  Brandt.  Estimated 
cost,  $15,000.    Noted  Dec.  2. 

Ohio,  Cleveland  —  Abbott  Realty  Co.,  5606  Euclid  Ave., 
Cleveland,  will  build  factory  and  office  building  at  East  61st 
St.  and  Euclid  Ave.    Estimated  cost,  $100,000. 

Ohio,  Cleveland — Preliminary  plans  being  prepared  for  two- 
story  factory  for  Cleveland  Galvanizing  Works.  W.  J.  Carter, 
1423  Illuminating  Bldg.,  Cleveland,  Arch. 

Ohio,  Cleveland — Sheriff  Street  Market  and  Cold  Storage 
Co.  plans  to  build  cold-storage  plant.    Estimated  cost,  $500,000. 

Ohio,  Collinwood — Plans  being  prepared  for  one-story,  75x 
225-ft.  and  75xl00-ft.  forging  plant  for  Horsburgh  Forging 
Co. 

Ohio,  Martins  Ferry — It  is  reported  that  American  Seam- 
less Tube  Co.,  Inc.,  will  build  plant.  Estimated  cost,  $2,000,- 
000. 

Ohio,  Martins  Ferry — La  Belle  Box  Co.  contemplates 
building  two-story  box  factory.  Estimated  cost,  $25,000. 
Martin  L.  Maxwell,  Mgr. 

Ohio,  Toledo — Toledo  Furnace  Co.  plans  blast  furnace  and 
steel  plant.    Estimated  cost,  $5,000,000. 

Ind.,  Rushville — National  Serum  Co.  purchased  site  at 
Rushville  and  will  build  plant.    Estimated  cost,  $100,000. 

Mich.,  Kalamazoo — Riverview  Coated  Paper  Co.  will  build 
plant.     Estimated  cost,  $400,000. 

111.,  Chicago — Plans  being  prepared  for  four-story  factory 
for  American  Ever  Ready  Works.  S.  Scott  Joy,  1118  West  35th 
St.,  Chicago,  Arch. 

111.,  Chicago — Plans  being  prepared  by  S.  Scott  Joy,  Arch., 
1118  West  35th  St.,  Chicago,  for  four-story  factory  for  Cen- 
tral Bag  Manufacturing  Co.,  1545  West  35th  St. 

111.,  North  Chicago — Pfanstiehl  Electric  Laboratory  con- 
templates building  two-story,  35xl30-ft.  factory.  Carl  Pfan- 
stiehl, Pres. 

111.,  Watertown — Bids  will  be  received  until  3  p.m.,  Dec. 
27,  by  Frank  D.  Whipp,  Fiscal  Superv.  Bd.  of  Administration, 
for  addition  to  laundry  of  Watertown  State  Hospital. 

Wis.,  De  Pere — Bids  will  be  received  in  spring  for  two- 
story,  60xl06-ft.  factory  for  Western  Steel  and  Iron  Works. 

Wis.,  Madison — Preliminary  plans  being  prepared  for  plant 
for  French  Battery  and  Carbon  Co.    J.  B.  Ramsey,  Pres. 

Wis.,  Manitowoc — Plans  being  prepared  for  three-story, 
60x80-ft.  warehouse  for  J.  F.  Kapple  &  Co.,  South  15th  St. 
Juul  &  Sixta,  107  North  Eighth  St.,  Manitowoc,  Arch. 

Wis.,  Milwaukee — Plans  being  prepared  by  F.  W.  Andree, 
Arch.,  77  Cawker  Bldg.,  Milwaukee,  for  four-story,  75xl50-ft. 
manufacturing  building  for  Wallace  Realty  Co. 

Wis.,  New  Richmond — Bids  will  be  received  about  Dec.  27 
by  Gardner  &  Linberg,  Arch.,  140  South  Dearborn  St.,  Chicago, 
111.,  for  three-story,  80xl20-ft.  reinforced-concrete  packing 
plant  for  Inter-Countv  Cooperative  Packing  Co.  Estimated 
cost,  $100,000.    Noted  Nov.  11. 

Wis.,  Oshkosh — (Official) — Bids  will  soon  be  received  for 

two-story,   40x80-ft.  factory  for  Carver  Ice  Cream  Co.,  714 

South  Main  St.  Fluor  Bros.  Construction  Co.,  511  State  St., 
Arch.    Estimated  cost,  $15,000.    Noted  Dec.  16. 

Wis.,  Sheboygan — Gutsch  Brewing  Co.  will  rebuild  brewery 
recently  destroyed  by  fire.    Estimated  cost,  $20,000. 

Iowa,  Creston — It  is  reported  that  Charles  B.  Elliot,  local 
agent  for  Ford  Motor  Co.  plans  two-storv  brick  garage  at 
West  Mills  and  Maple  St.    Estimated  cost,  $15,000. 

Iowa,  Des  Moines — Marks  Hat  Co.  will  build  two-storv,  44x 
150-ft.  addition  to  factory  at  213  Third  St.  Estimated'  cost, 
$20,000. 

Minn.,  Hopkins — Plans  prepared  for  one-story,  100x290-ft. 
plant  for  American  Improved  Seat  Co.  Haugen  *&  Newstrom, 
Iron  Exchange  Bldg.,  Minneapolis,  Arch.    Noted  Oct.  14. 

Minn.,  Mankota — Plans  prepared  for  two-story,  66xl30-ft. 
factory  for  Hugo  Shirt  Co.    Estimated  cost,  $18,000. 

Minn.,  St.  Paul — American  Can  Co.,  747  North  Prior  Ave., 
will  build  addition  to  plant  in  Midway  District.  Estimated 
cost,  $100,000. 

Minn.,  St.  Paul — (Official) — Bids  will  be  received  about  Jan 
10  by  C.  H.  Johnson,  Arch.,  715  Capital  Bank  Bldg.,  St  Paul] 
for  three-story,  100xl50-ft.  plant  for  Brown,  Blodgett  & 
Sperry  Co.    Noted  Dec.  9. 

Minn.,  St.  Paul — Chevrolet  Motor  Car  Co.,  Flint,  Mich.,  will 
build  assembling  plant  at  St.  Paul.    Estimated  cost,  $300,000. 

Minn.,  St.  Paul — Lead  Coating  Manufacturing  Co.,  sub- 
sidiary of  Brown  Sheet  Iron  and  Steel  Co.,  will  build  plant  at 
Berry  and  Pearl  St.     Estimated  cost,  $100,000. 

Minn.,  St.  Paul — F.  G.  Leslie  Paper  Co.  will  erect  building 
at  248  East  Fourth  St.     Estimated  cost,  $250,000. 

Kan.,  Augusta — It  is  reported  that  Wichita  Ice  and  Cold 
Storage  Co.  will  build  ice  plant  and  cold-storage  house.  Esti- 
mated cost,  $12,000. 

Kan.,  Osborne — Plans  being  prepared  for  ice  plant  for 
H.  B.  Vinning,  503  Finance  Bldg.,  Kansas  City. 


Kan.,  Overland  Park — Swanson  St.  Joseph  Plow  Manu- 
facturing Co.  will  build  factory.  Estimated  cost,  $15,000.  H. 
o.  Swanson,  Pres. 

trr  wy°'»  I-owell — Big  Horn  Basin  Sugar  Co.,  branch  of  Great 
Western  Sugar  Co.,  Denver,  Colo.,  will  build  factory  at  Lowell. 

,  .Mont-»  Livingston — Charles  Garnier,  Sr.,  contemplatfs 
building  cigar  factory. 

Mo.,  St.  Louis — Plans  being  prepared  by  T.  P.  Barnett  Co., 
Central  National  Bank  Bldg.,  St.  Louis,  Arch.,  for  ten-story 
factory  for  Blanton  Co. 

Mo.,  St.  Louis — Brilliant  Sign  Co.  purchased  site  at  St 
Louis,  and  will  build  four-story  plant. 

Tex.,  Abilene — See  item  under  "Buildings." 
■     Tex.,  Beaumont — Plans  being  prepared  for  two-story  build- 
ing at  Park  and  Washington  St.,  for  Phelan-Josey  Grocery  Co 
Estimated  cost,  $40,000. 

Tex.,  Dallas— (Official)— Bids   will   be   received   until  Jan. 

^Lt  *fi^na™rel?  5a?t?,ry  f„or  T-  B-  Burnett  &  Co.  Estimated 
cost,  $65,000.    Noted  Dec.  9. 

Tex.,  Dallas — Pierce-Fordyce  Oil  Association  will  build 
warehouse.     Estimated  cost,  $38,000. 

Tex.,  El  Paso— Perry-Kirkpatrick  Co.  will  erect  warehouse. 
Estimated  cost,  $18,000. 

cn  Ft-   Worth— John   B.    Laneri    will    build  two-story, 

£??nn0n~ft-  wareh°use  on  East  Elizabeth  St.  Estimated  cost, 
$14,000. 

Tex.,  Laredo — North  Laredo  Packing  Co.  plans  to  build 
cold-storage  and  pre-cooling  plant. 

Tex.,  Tyler—Tyler  Ice  Co.  plans  two-story,  38xll2-ft.  brick 
and  concrete  factory. 

Tex.,  Waxahachie — Waxahachie  Cotton  Mill  will  build  two- 
story,  57xl50-ft.  addition  to  factory. 

Okla.,  Altus — It  is  reported  that  Interstate  Compress  Co 
i    »eiM'iiltS  Plant  recently  destroyed  by  fire.  Estimated 
COSt(  $100,000. 


•  Okla.,  Tulsa — Right  Way  Laundry 
Estimated  cost,  $10,000. 


will    build  laundry. 


t  Co,1^*i  Buena,  Vista— (Official)— Bids  will  be  received  until 
Jan.  30  for  smelting  and  cyanide  plant  for  National  Manufac- 
Dec"!  a      Constructing  Co.    Estimated  cost,  $150,000.  Noted 

■nt-  ?olo,-l  p*i?b'.° — Weaver  Investment  Co.  will  build  garage  on 
Ninth  St.    Estimated  cost,  $25,000.    R.  J.  Weaver,  Pres. 

Idaho,  Filer — Volger  Seed  Co.,  Salt  Lake  Citv,  Utah,  pur- 
chased site  at  Filer  and  will  build  warehouse  and  grain 
elevator.  6 

Utah,  Brigham — Utah-Idaho  Sugar  Co.  will  build  factory. 
Estimated  cost,  $1,000,000. 

Wash.,  Spokane — Plans  prepared  for  five-storv,  100xl50-ft 
warehouse  for  E.  H.  Stanton  Co.    Estimated  cost,  $100,000. 

Wash.,  Spokane — Reported  that  Western  Soap  Co.  plans  to 
enlarge  factory.    Estimated  cost,  $20,000. 

Ore.,  Albany— Plans  prepared  for  mill  for  Thomas  Pulp  and 
Paper  Co.    Estimated  cost,  $750,000.    Noted  Oct.  7. 

°re"  Oregon  City — Hawley  Pulp  and  Paper  Co.  plans  ad- 
dition to  mill.    Estimated  cost,  $500,000.    W.  P    Hawlev  Sr 
Pres. 

Calif.,  San  Francisco — Ford  Motor  Co.  will  build  five-story 
reinforced-concrete  addition  to  assembling  plant  at  21st  and 
Harrison  St.    J.  B.  Lund,  Mgr. 

Ont.,  Hamilton — Canadian  Cartridge  Co.,  Ltd.,  will  enlarge 
its  plant  and  install  new  equipment.  Estimated  cost,  $500  000 
F.  W.  Bathlie,  Pres. 

Ont.,  Hamilton — Steel  Co.  of  Canada  will  build  additions 
to  plant. 

Ont.,  Toronto — W.  H.  Harris  will  build  warehouse  on  Rich- 
mond St.    Estimated  cost,  $18,000. 

^  c"  ,Port  Moody — Plans  being  prepared  for  steel  plant 
for  Port  Moody  Steel  Works,  Ltd.    Noted  Nov.  28. 

Bids  In  and  Contracts  Awarded 

Mass.,  Everett — Broad  Gauge  Iron  Works,  77  Portland  St , 
Boston,  awarded  contract  for  factory  at  Everett  to  CLARK  & 
LEE,  201  Devonshire  St.,  Boston.    Estimated  cost,  $12,000. 

Mass.,  Worcester — Contract  awarded  to  E.  J.  CROSS  CO 
S2   Foster  St.,   Worcester,   for  four-story,   63xl06-ft.  concrete 
mill  for  Worcester  Woolen  Co.    Noted  Nov.  18. 

R.  I.,  Woonsoeket — Contract  for  four-storv,  120x278-ft  ad- 
dition to  Nyanaza  Mills,  two-story,  100xl30-ft.  picker  room 
and  four-story,  68xl00-ft.  store  room  awarded  to  TORRING- 
TON  BUILDING  CO.,  Torrington,  Conn. 

Conn.,  Stamford — (Official) — Contract  for  rolling  mill  on 
Fairfield  Ave.  for  American  Cupro  Nickel  Co.  awarded  to  S.  A 
GREGORY,  Stamford.    Estimated  cost,  $20,000.    Noted  Dec.  16. 

N.  Y.,  Buffalo — Contract  awarded  to  SCHAFF  CO.,  Mutual 
Life  Bldg.,  Buffalo,  for  garage  for  Charles  M.  Peabody,  588 
Main  St.     Estimated  cost,  $20,000.    Noted  Dec.  16. 

N,  Y.,  Rochester — Best  Yet  Laundry  Co.  awarded  con- 
tract for  two-story,  55xl38-ft.  laundry  to  J.  L.  STEWART,  126 
North  Water  St.,  Rochester. 

N.  Y.,  Rochester — Contract  for  one-story,  16Sx264-ft.  fac- 
tory for  North  East  Electric  Co.  awarded  to  A.  LINK,  654 
South  Ave.,  Rochester.    Estimated  cost,  $20,000. 

N.  Y.,  Rochester — Rochester  Motor  Co.  awarded  contract 
for  one-story,  62xl50-ft.  plant  to  DUNNING  &  SCOTT,  53 
Ardmore  St.,  Rochester.     Estimated  cost,  $10,000. 

N.  Y.,  Syracuse — Contract  awarded  to  D.  W.  NICHOLSON, 
514  Turtle  St.,  Syracuse,  for  70xl40-ft.  plant  for  Crucible  Steel 
Co.  of  America.    Estimated  cost,  $15,000. 

N.  Y.,  Syracuse — Syracuse  Malleable  Iron  Works  awarded 
contracts  for  one-story,  110xl50-ft.  foundry  to  WILLIAMS 
BRIDGE  CO.,  for  structural  steel  and  iron  and  to  DAWSON 
BROS.,  for  masonry. 


390 


EN(!  IN  B  E  R  T  N  (J    N  E  W  S 


Vol.  74,  No.  26 


ST.  J.,  Newark — Contract  for  bottling  plant  on  Waverly 
Ave  for  Seiler  Bros.,  Inc.,  awarded  to  WILLIAM  G.  SHAR- 
WELL  &  CO.,  at  $29,950. 

Penn.,  Berwyn — Contract  for  ice-storage  building  for  Bryn 
Mawr  Ice  Manufacturing  Co.,  Bryn  Mawr,  Philadelphia,  award- 
ed to  HERMAN  VOIGHT,  Philadelphia. 

Penn.,  Philadelphia — Contract  for  one-story,  60x550-ft.  ma- 
chine shop  for  Midvale  Steel  Co.  awarded  to  BARCLAY  WHITE 
CO.,  Perry  Bldg.,  Philadelphia. 

Penn.,  Philadelphia — General  contract  for  four-story,  54x 
192-ft.  factory  for  Schaum  &  Uhlinger,  Inc.,  awarded  to  WIL- 
LIAM STEELE  &  SONS  CO.,  1600  Arch  St.,  Philadelphia.  Es- 
timated cost,  $15,000. 

Penn.,  Philadelphia — Contract  awarded  to  A.  RAYMOND 
RAFF,  1635  Thompson  St.,  Philadelphia,  for  two-story,  50x100- 
ft.  foundry  for  Schneider-Bowman  Co. 

Penn.,  Philadelphia — Contract  for  seven-story  factory  at 
10th  and  Filbert  St.  for  Samuel  Sternberger  awarded  to 
FREUND-SIEDENBACH  CO.,  Bulletin  Bldg.  Estimated  cost, 
$25,000. 

Penn.,  Pottstown — Contract  for  two-story,  134xl70-ft.  plant 
for  National  Rubber  Co.,  Pottstown,  awarded  to  JAMES  H. 
WELLS,  Heed  Bldg.,  Philadelphia.  Estimated  cost,  $100,000. 
Noted  Nov.  25. 

Penn.,  South  Bethlehem  —  Bethlehem  Steel  Co.  awarded 
contract  for  concrete  work  for  addition  to  machine  shop  No.  2 
to  WILLIAM  STEELE  &  SONS  CO.,  Arch  St.,  Philadelphia, 
at  about  $100,000.    Noted  Sept.  23. 

Del.,  Wilmington — Contract  awarded  to  JOHN  E.  HEALY 
&  SON  for  two-story,  50xl00-ft.  garage  for  L.  McKee.  Esti- 
mated cost,  $20,000. 

D.  C,  Washington — Contract  for  two-story,  33xl30-ft.  ga- 
rage for  John  H.  Schwarzmann  awarded  to  M.  A.  WELLER, 
814   14th  St.,  Washington.     Estimated  cost,  $15,000. 

D.  C,  Washington — Contract  for  two-story,  30x60-ft.  garage 
for  R.  E.  Trimble  and  F.  M.  Clark  awarded  to  JAMES  C. 
MARSH.     Estimated  cost,  $10,000. 

D.  C,  Washington — Contract  for  one-story  garage  for  J.  H. 
Wurdemann  awarded  to  RICHARDSON  &  BURGESS,  Wash- 
ington.   Estimated  cost.  $15,000. 

W.  Va.,  Wheeling — Wheeling  Mold  and  Foundry  Co. 
awarded  contract  for  two-story,  57xl40-ft.  addition  to  foundry 
to  R.  R.  KITCHEN  CO.  Estimated  cost,  $10,000.  Noted 
Sept.  23. 

Ga.,  Atlanta — Contract  awarded  to  SOUTHERN  FERRO 
CONCRETE  CO.,  Atlanta,  for  ice-storage  house  and  shipping 
platform  at  Inman  Yards  for  Atlantic  Ice  and  Coal  Corporation. 
Estimated   cost,  $25,000. 

Ga.,  Augusta — General  contract  awarded  to  O.  T.  BROWN, 
Augusta,  for  two-  and  three-story,  76xl46-ft.  bakery  for  H.  H. 
Claussen  Baking  Co.    Estimated  cost,  $40,000. 

Ky.,  Lexington — Chesapeake  &  Ohio  Railway  awarded  con- 
tract" to  COMBS  LUMBER  CO.,  Lexington,  for  roundhouse, 
storehouse,  office  and  club  house  in  Netherland  Yards.  Esti- 
mated cost,  $30,000. 

Ohio,  Columbus — Columbus  Bank  Note  Co.,  66  East  Gay  St., 
awarded  contract  for  two-story  reinforced-concrete  factory  at 
46  East  Spring  St.  to  C.  R!  CURRAN  CONSTRUCTION  CO. 
Estimated   cost,  $16,000. 

Ohio,  Norwood — Contract  awarded  to  FERRO  CONCRETE 
CONSTRUCTION  CO.,  Richmond  and  Harriet  St.,  Cincinnati, - 
for  factory  for  Ault  &  Wiborg.    Estimated  cost,  $75,000. 

Ohio,  Shadvside — Addition  to  plant  of  Belmont  Casket  Co. 
will  be  built  by  day  labor.  Estimated  cost,  $20,000.  Noted 
Dec.  16. 

Mieh.,  Detroit — Detroit  Battery  Co.  awarded  masonry  con- 
tract for  three-story,  70x90-ft.  factory  to  P.  C.  SCHULTZ. 

Mieh.,  Detroit — Regan  &  Jones  Pie  Co.  awarded  contract 
for  one-storv  factory  on  Russell  St.  to  OVERLAND  CON- 
STRUCTION CO.     Es'timated  cost,  $14,000. 

111.,  Chicago — Contract  for  five-story  factory  for  J.  N.  Eisen- 
drath  Co.  awarded  to  M.  RAUEN,  111  West  Washington  St., 
Chicago. 

111.,  Chicago — Contract  for  one-story  garage  at  5016  Cot- 
tage Grove  Ave.  for  Louis  Neroman  awarded  to  HENRY 
ERICSON.     Estimated  cost,  $18,000. 

HI.,  Chicago — Contract  for  five-story  warehouse  at  2114 
Carroll  Ave.,  for  Vauglin  &  Bushnell  awarded  to  R.  SOL- 
LTTT  &  SONS.     Estimated  cost,  $30,000. 

HI.,  Chicago — Contract  awarded  to  A.  T.  KRAMER  for  one- 
story  factory  at  1515  Dayton  St.,  for  E.  H.  Wach.  Estimated 
cost;  $35,000. 

111.,  Clearing — Wilson  &  Bennett  Manufacturing  Co. 
awarded  contract  for  two-story,  100x200-ft.  plant  to  PETER 
OLSON  CO.     Estimated  cost,  $55,000. 

111.,  North  Chicago — Contract  for  two  tanneries  for  Wilder- 
Manning  Co.  awarded  to  JOHN  H.  SUTTER,  30  North  La  Salle 
St.,  North  Chicago. 

Wis.,  Racine — West  Side  Laundry  Co.  awarded  contracts 
for  laundry  to  P.oXDGARD  &  CHRISTENSEN,  mason  and 
concrete,  and  ROBERTS  CO.,  cut  stone.  Estimated  cost,  $15,- 
000. 

Iowa,  Des  Moines — (Official) — Contract  for  three-story,  45x 
L60-ft  warehouse  for  Farmers'  Cooperative  Products  Co. 
awarded  to  BENSON  &  MARXER.  Des  Moines.  Estimated  cost, 
$40,000.     Noted  Dec.  16. 

Minn.,  Rochester — Contract  awarded  to  G.  SCHWARTZ  & 
CO.,  Rochester,  for  two-story,  74x95-ft.  garage  for  Case  Auto 
Co.     Estimated  cost,  $20,000. 

Mo.,  Kansas  City — Nafziger  Baking  Co.  will  build  two-story, 
K0xl00-ft.  bakerv  by  day  labor.  Estimated  cost,  $40,000.  Noted 
Nov.  11. 

Mo.,  St.  Louis — Contract  for  one-story,  78xl31-ft.  bottling 
shop  for  Griesedieck  Bros.  Brewing  Co.  awarded  to  J.  H. 
REMMERS,  2040  Russell  St.,  St.  Louis. 


Tex.,  Galveston — Contract  for  rebuilding  packing  plant  of 
Armour  &  Co.,  recently  destroyed  bv  fire,  awarded  to  M.  L. 
MOODY  &  CO.,  Chattanooga,  Tenn.  Estimated  cost,  $60,000. 
Noted  Sept.  23. 

Okla.,  EI  Reno — El  Reno  Mill  and  Elevator  Co.  awarded 
contract  for  additions  to  plant  to  LEHRACK  CONTRACTING 
AND  ENGINEERING  CO.,  Kansas  City,  Mo.  Estimated  cost, 
$40,000. 

Wash.,  Seattle — Bids  were  received  Dec.  1  for  four-story 
addition  to  warehouse  on  Whatcom  Ave.  for  Port  of  Seattle 
Commission  from  Kiehl  &  Whipple,  Central  Bldg.,  Seattle, 
$32,867;  Kieburtz  &  Smith,  $35,600;  Beers  Building  Co.,  $36,200 
Noted  Nov.  18. 

Calif.,  Colton — Contract  awarded  to  LEONARDT  &  PACK, 
H.  W.  Hellman  Bldg.,  Los  Angeles,  for  cold-storage  plant  and 
loading  platform  at  Colton  for  Pacific  Fruit  Express  Co.  Es- 
timated cost,  $25,000. 

Calif.,  San  Francisco — Contract  for  three-story  tobacco 
factory  at  Fourth  and  Brannan  St.  for  John  Bollman  Co. 
awarded  to  LANGE  &  BERGSTROM,  Sharon  Bldg.,  San  Fran- 
cisco, at  $135,000. 

FEDERAL  GOVERNMENT  WORK 
Proposed  Work 

R.  I.,  Newport — Shelving,  Racks,  etc.  —  Bids  will  be  re- 
ceived by  H.  R.  Stanford,  Ch.  of  Bureau  of  Yards  and  Docks, 
Navy  Dept.,  Washington,  D.  C,  until  11  a.m.,  Jan.  8,  for 
metal  shelving,  portable  steel  racks,  steel  boxes,  etc.,  at 
naval  torpedo  station,  Newport,  R.  I. 

W,  Va.,  Wheeling — Power  Houses — Bids  will  be  received  at 
U.  S.  Engineer  Office,  Wheeling  District,  Wheeling,  until  11 
a.m.,  Jan.  22,  for  fireproof  power  houses  at  Dams  Nos.  16  and 
17,  Ohio  River.     (See  adv.) 

N.  C,  Shelby — Post  Office —  Bids  will  be  received  by  James 
A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Washington, 
D.  C,  until  3  p.m.,  Jan.  26.  for  U.  S.  post  office  at  Shelby. 

Iowa,  Washington — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Jan.  28,  for  U.  S.  post  office  at 
Washington. 

Colo.,  Montrose — Canal  Work — Bids  will  be  received  at 
office  of  U.  S.  Reclamation  Service,  Montrose,  until  4  p.m., 
Jan.  18,  for  about  9V2  mi.  of  Peach  Valley  Lateral,  Uncom- 
pahgre  Valley  Project,  vicinity  of  Austin.     (See  adv.) 

Wash.,  Ellensburjr — Post  Office — Bids  will  be  received  by 
James  A.  Wetmore,  Act.  Super  v.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C.,  until  3  p.m.,  Jan.  27,  for  U.  S.  post  office  at 
Ellensburg. 

Bids  In  and  Contracts  Awarded 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Dredging — Con- 
tract for  dredging  at  navy  yard  awarded  to  COASTWISE 
DREDGING  CO.,  Norfolk,  Va.,  at  25 %c.  per  cu.yd.  Noted  Nov. 
18  and  Dec.  16. 

S.  C.  Charleston — Cranes — Contracts  for  shipbuildig  equip- 
ment at  Charleston  awarded  as  follows:  Cranes  to  McMYLER 
INTERSTATE  CO.,  Bedford,  Ohio,  $23,490;  ways  to  SIMONS- 
MAYRANT  CO.,  Charleston,  $19,073.    Noted  Oct.  14  and  Nov.  25. 

Fla.,  Pensacola — Paving — Contract  for  concrete  pavement 
at  navy  aeronautic  station,  Pensacola,  awarded  to  C.  H. 
TURNER  CO.,  Pensacola,  at  $9,489.    Noted  Nov.  11  and  Dec.  9. 

Ky.,  Louisville — Lock  Bridges — Milwaukee  Bridge  Co.,  1400 
34th  St.,  Milwaukee,  Wis.,  at  $23,717,  submitted  lowest  bid 
for  swing  bridge  over  locks  of  Louisville  and  Portland  Canal. 
Noted  Nov.  11. 

Mo.,  Moberly — Remodeling  Post  Office — Contract  for  re- 
modeling post  office  at  Moberly  awarded  to  ORIGINAL  CAB- 
INET CO.,  Evanston,  111.,  at  $31,450.  Noted  Sept.  23  and  Oct.  21. 

Tex.,  El  Paso — Canal  Work — U.  S.  Reclamation  Service 
awarded  contracts  for  canal  work  as  follows:  TOOHEY  & 
JOHNSON,  Phoenix,  Ariz.,  at  $23,000,  for  approximately  162,000 
cu.yd.  of  earthwork  for  Leasburg  Canal  and  Piacache  Branch 
CanaP  H.  E.  WILLIAMS,  El  Paso,  at  $3,149,  for  earthwork 
en  San  Elizaro  feed  canal  near  Ysleta;  JOHN  MULLIGAN,  El 
Paso,  at  $2,838,  for  earthwork  on  San  Elizaro  feed  canal. 
Noted   Oct.  28. 

Hawaii,  Pearl  Harbor — Buildings — J.  L.  YOUNG,  Honolulu, 
H  T.,  at  $26,100,  awarded  contract  for  power  house,  operating 
building  and  double  quarters  for  chief  operators  at  Naval 
Station,  Pearl  Harbor.    Noted  Nov.  4  and  11  and  Dec.  9. 

Hawaii,  Pearl  Harbor — Marine  Railway — Bids  were  re- 
ceived Dec.  IS  for  marine  railway  at  naval  station,  Pearl 
Harbor,  (a)  structural  steel  ship  cradle  complete  with  rollers 
and  roller  frames  delivered  at  bidder's  plant,  (b)  same  deliv- 
ered at  Pearl  Harbor,  (c)  materials  for  construction  of  engine 
house  delivered  at  bidder's  plant,  (d)  same  delivered  at  Pearl 
Harbor,  (e)  electrically  driven  hoist,  wire  rope,  bilge  block 
chains,  etc.,  delivered  at  bidder's  plant,  (f)  same  delivered  at 
Pearl  Harbor,  (g)  piling  and  concrete  work,  including  steel 
reinforcement  and  steel  roller  paths,  etc.,  (h)  erection  of  steel 
ship  cradle,  (i)  erection  of  house  for  hoist,  (j)  erection  of 
electrically  driven  hoist,  as  follows:  Spalding  Construction 
Co.,  San  Francisco,  Calif.,  (a)  $24,337,  (b)  $30,446,  (c)  $3,334, 
(d)  $4,485,  (e)  $38,110,  (f)  $48,102,  (g)  $45,173,  (h)  $6,363  (i) 
$1,400,  (j)  $1,750;  Lenher  Engineering  Co.,  100  Broadway,  New 
York,  N.  Y.,  (e)  $26,970;  United  States  Steel  Products  Co.,  30 
Church  St.,  New  York,  N.  Y.,  (a)  $21,906,  (b)  $26,578,  (c) 
$3,000,  (d)  $3,680.    Noted  Oct.  21  and  Nov.  25. 

CANALS,    DITCHES — IRRIGATION 

Proposed  Work 

Mass.,  Boston — Dredging — Bids  will  be  received  until  noon, 
Dec.  27,  by  Directors  of  Port  of  Boston  for  dredging  35,000 
cu.yd.  in  Neponset  River.     Noted  Oct.  7. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredging — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of 
Docks,  Pier  "A,"  Battery  PI.,  until  noon,  Dec.  29,  for  dredging 
slip  on  east  side  of  Pier  No-  21,  East  River,  Contract  No. 

1487. 
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Fla.,  New  Symrna — Drainage — Preliminary  surveys  being 
made  by  Isham  Randolph  &  Co.,  Consult.  Engr.,  Jacksonville, 
for  draining  about  43,000  acres  for  Lake  Ashby  Drainage 
District.    Estimated  cost,  $300,000.    Noted  Dec.  2. 

Iowa,  Clarinda — Ditch — Bids  will  be  received  about  Feb. 
1  by  C.  W.  Duke,  Audr.  of  Page  County,  for  ditch  five  miles 
long.    A.  S.  Can  Sandt,  Engr. 

Iowa,  Emmetsburj; — Drainage — Contracts  will  be  awarded 
in  March  for  drainage  ditch  for  Des  Moines  River  Valley. 
Estimated  cost,  $105,000.  G.  R.  Campbell,  Emmetsburg,  Engr. 
Noted   Dec.  9. 

Minn.,  Walker — Ditch — Contract  will  be  awarded  about 
Feb.  2  for  D.  L.  Frazier  Ditch.  Estimated  cost,  $29,000.  A.  W. 
Moulster,  Pine  River,  Engr. -in. -charge. 

Minn.,  Willmar — Ditch — Lake  Lillian  Judicial  Ditch  will 
be  60  miles  long.  Estimated  cost,  $143,934.  John  Norgaard, 
Granite  Falls,  Engr. 

Kan.,  Topeka — Ditch — Bids  will  soon  be  received  by  East 
Side  Drainage  District  for  drainage  ditch  in  Shungnunga 
Creek.    G.  E.  Burnam,  1202  East  Sixth  St.,  Topeka,  interested. 

Ark.,  Marion — Canals — Plans  being  prepared  by  Willis  A. 
Ayres,  Memphis,  Tenn.,  for  canals  and  ditches  in  connection 
with  Arkansas  Drainage  Districts.     Estimated  cost,  $250,000. 

Tex.,  Alpine — Irrigation — Jackson  &  Harmond  will  build 
pumping  plant  and  irrigation  system. 

Tex.,  Ballinger — Irrigation — Anton  Mika  will  install  pump- 
ing plant  on  Colorado  River  and  construct  irrigation  system 
to  Irrigate  150  acres. 

Tex.,  Mercedes — Irrigation — John  T.  Beamer  Co.,  Chicago, 
111.,  purchased  holdings  of  American  Rio  Grande  Land  and 
Irrigation  Co.  and  will  construct  pumping  plant  and  extend 
irrigation-canal    system.      Estimated    cost,  $3,000,000. 

Tex.,  San  Antonio — (Official) — Irrigation — Plans  prepared 
for  reservoir  and  to  install  pumping  plant  to  irrigate  3,017 
acres  in  Leon  Springs  Valley,  Bexar  County,  for  Leon  Springs 
Irrigation  Co.    Noted  Nov.  25  under  Leon  Springs,  Tex. 

IV.  SI.,  Columbus — Irrigation — M.  L.  Barringer  will  install 
irrigation  pumping  plant. 

IV.  SI.,  Dexter — Irrigation — H.  W.  Goodner  plans  to  install 
irrigation  pumping  plant  at  Dexter. 

Idaho,  Caldwell — (Official) — Irrigation —  Citizens  defeated 
$27,000  bond  issue  in  Caldwell  Irrigation  District  for  repair- 
ing and  enlarging  system.     Noted  Dec.  2. 

Ariz.,  Walnut  Grove — Dam — Plans  prepared  for  reinforced- 
concrete  dam  across  Hassayampa  River  to  irrigate  17,600  acres 
for  E.  Whitman,  Philadelphia,  Penn. 

Calif.,  Colusa — Irrigation — Blevins  Mallon  Ditch  Co.  applied 
to  State  Water  Commission  for  permit  to  appropriate  waters 
of  Sacramento  River  to  irrigate  about  2,000  acres  in  Colusa 
County. 

Calif,  Colusa — Irrigation — Cheney  Slough  Irrigation  Dis- 
trict plans  irrigation  in  Colusa  County.  B.  H.  Mitchell  in- 
terested. 

Calif.,  Paradise — Irrigation — Citizens  petitioned  Board  of 
Supervisors  for  organization  of  irrigation  district  to  build 
two  storage  reservoii-s.     Estimated  cost,  $150,000. 

Bids  In  and  Contracts  Awarded 

IV.  New   York — (Borough    of   Manhattan) — (Official)  — 

Dredging — P.  Sanford  Ross,  Inc.,  277  Washington  St..  Jersey 
City,  N.  J.,  at  $0.30  per  cu.yd.,  submitted  onlv  bid  for  dredging 
North  River  from  103  to  109th  St.,  33,000  cu.yd.    Noted  Dec.  9. 

Ind.,  Ridgeville — (Official) — Ditch — Contract  awarded  to  T. 
A.  ERWIN,  Greenville,  Ohio,  at  $22,348,  for  ditch. 

Iowa,  Denison — Ditch — Contract  awarded  to  LANA  CON- 
STRUCTION CO.,  Council  Bluffs,  for  laterals  Nos.  1  and  2  of 
Boyer  Ditch  No.  1,  and  13,000  cu.yd.  excavation  near  Arion. 

Minn.,  Beniidji —  (Official) — Ditch  —  Contract  for  Judicial 
Ditch  No.  36  awarded  to  JOHNSON  &  BAUNN,  Superior,  Wis., 
at  $194,238.     Noted  Dec.  2. 

Tex.,  Corpus  Christi — Drainage — All  bids  received  Dec.  6 
for  ditches  for  Drainage  District  No.  2,  Nueces  County,  re- 
jected as  being  too  high.    Noted  Dec.  2  under  Robstown",  Tex. 

Tex.,  Victoria — Drainage — Contract   for   improving  Drain- 
age District  No.  3  awarded  to  J.  B.  ARPIN  &  DRAINAGE  CO 
Houston,  at  $126,188.     Noted  Sept.  30. 

SIISCELLANEOUS 

Proposed  Work 

N.  Y.,  Medina — Improving  Dock  Wall — Bids  will  soon  be 
received  by  W.  W.  Wotherspoon,  State  Supt.  of  Pub.  Wks., 
for  improving  dock  wall  and  grading  and  resurfacing  site' 
near  Church  St. 

N.  Y.,  New  York — (Official) — Steel  Float — Contract  will 
soon  be  awarded  for  steel  float  110  ft.  long  by  50  ft.  wide  by 
10   ft.   deep,  of  %-  and    %-in.   plate,  with   channel  iron 

framed  interior.  All  to  be  knocked  down  ready  for  export 
shipment.  Time  of  delivery,  four-five  months.  Delivery  east 
of  Mississippi.     (See  adv.) 

N.  Y.,  New  York — Steel  Tubing — Sociedad  General  De 
Represenantaciones,  Madrid,  Spain,  has  a  quantity  of  flush- 
joint  steel  tubing  in  the  following  sizes:  273x260x256-  283x 
226x222;  104x193x191;  173x165x163;  149x138x136;  102x93x91  It 
can  place  orders  immediately  for  from  3,000  to  10,000  of  seam- 
less flush-joint  tubes  in  standard  random  lengths.  Henry  S 
Moos,  M.  E.,  30  Church  St.,  New  York,  Gen.  Mgr. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Improvements  to  Radiographic  Department — Bids  will  be  re- 
ceived by  Board  of  Trustees  of  Bellevue  and  Allied  Hospitals 
415  East  26th  St.,  until  noon,  Dec.  27,  for  constructing,  erect- 
ing and  completing  changes  in  Radiographic  Department  of 
Pavilion  K,  Bellevue  Hospital. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Pier — Bids  will  be  received  by  R.  A.  C.  Smith,  Comr.  of  Docks, 


Pier  'A,"  Battery  PI.,  until  noon,  Dec.  28,  for  widening  pier  at 
foot  of  West  57th  St.,  North  River,  constructing  shed  founda- 
tions and  laying  concrete  surface  on  piers  at  West  56th  and 
West  57th  St.,  North  River,  and  bulkhead  adjacent. 

.  .  N.  J.,  East  Oranse — Underground  Cable — Bids  will  be  re- 
ceived until  8  p.m.,  Jan.  4,  by  C.  E.  Mitchell,  Pres.  Fire  Com., 
for  five  miles  of  underground  cable. 

N.  J„  Linden — Fire  House — Town  Council  appropriated 
$20,000  for  fire  house  at  Wood  and  Morris  Ave. 

Penn.,  Philadelphia — Improving  Pier  No.  46 — Bids  will  soon 
be  received  for  improving  Pie  •  No.  46,  south  wharves  for  Penn- 
sylvania R.R.  Co.    William  H  Cookman,  Arch. 

W.  Va.,  Huntington — Mausoleum — Plans  will  be  prepared 
by  J.  K.  Hall,  Arch.,  for  one -story  mausoleum  for  West  Vir- 
ginia American  Mausoleum  Co.,  631  National  Exchange  Bank 
Bldg.,  Wheeling.     Estimated  cost,  $60,000. 

len1*1""*  Day*ona — Pavilion — C.  G.  Burgoyne  will  build  150x 
150-ft.  pavilion  v/ith  about  40-ft.  extending  over  river. 

Tenn.,  Cowan — Coaling  Station — Nashville,  Chatttanooga 
&  St.  Louis  Ry.  will  build  automatic  coaling  station.  Louis 
H.  McDonald,  Ch.  Engr. 

Tenn.,  Knoxville — (Official) — Underpasses — Knox  County 
Road  Commission  will  construct  five  underpasses.  E.  J.  Gor- 
ham,  County  Highway  Engr.    Noted  Dec.  9. 

Ohio,  Cincinnati — Speedway — Plans  will  be  prepared  by 
Harry  Hake,  Arch.,  Telephone  Bldg.,  Cincinnati,  for  speedway. 

Ohio,  Defiance — See  item  under  "Railways." 

Ohio,  Portsmouth — (Official) — Flood-Protection  Wall — All 
bids  received  Dec.  8  for  flood-protection  wall  rejected.  New 
bids  will  be  received.     Noted  Dec.  2. 

Ind.,  Bicknell — Coaling  Station — Pennsylvania  R.R.  con- 
templates building  coaling  station.    Estimated  cost,  $150,000. 

Minn.,  Minneapolis — Coal  Distributing  Plant — Berwind 
Coal  Co.,  Minneapolis,  will  build  coal-distributing  and  storage 
plant  on  29th  St. 

Slinn.,  St.  Paul — Steel  Stairway — Bids  will  be  received  un- 
til 10:  30  a.m.,  Dec.  27,  by  A.  Hohenstein,  Pur.  Agt.,  for  steel 
stairway  on  Hall  Ave.  between  South  Wabasha  St.  and  Pros- 
pect Terrace.    Noted  Dec.  2. 

Tex.,  Victoria — Fire  Station — Plans  prepared  for  two-story 
fire  station.    Estimated  cost,  $15,000. 

Calif.,  Sacramento — Levee  Repair — State  Reclamation  Board 
completed  surveys  for  repairs  and  revetment  of  levee  on  east 
side  of  Sacramento  River. 

France.  Avignon — Metal  Products — A  union  of  15  French 
firms,  in  wholesale  iron,  steel,  ironware  and  hardware  business, 
buying  together  more  than  25,000,000  francs  yearly,  is  in 
market  for  all  American  metal  products.  Berton-Sicard,  Avig- 
non, interested. 

Bids  In  and  Contracts  Awarded 

Mass.,  Slalden — Comfort  Station — Contract  for  one-story 
comfort  station  awarded  to  APTED  &  McDUFFIE,  265  Pleasant 
St.,  Maiden.    Estimated  cost,  $15,000. 

Conn.,  Riverside — Swimming  Pool — Contract  for  swimming 
pool  for  A.  Langeloth  awarded  to  C.  W.  LUYSTER,  JR  35 
Nassau  St.,  New  York,  N.  Y.    Estimated  cost,  $12,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Elevated  Rail- 
way— New  York  Municipal  Railway  Corporation  awarded  con- 
tract for  steel  for  additional  tracks  for  Myrtle  Ave.  elevated 
railway  from  Willoughby  Ave.  to  Palmetto  St.;  also  for  im- 
provements on  Luthern  Cemetery  line  to  BAYLY  HIPKINS 
Noted  Oct.  21. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Station — Low- 
est bids  submitted  for  railroad  station  from  Church  Ave. 
to  Malbone  St.,  Brighton  Beach  Line,  for  New  York  Municipal 
Railway  Corporation,  85  Clinton  St.,  were  as  follows:  Flick- 
Manuell  Co.,  11  Pine  St.,  $1,039,000;  Inter-Continental  Construc- 
tion Co.,  215  Rogers  Ave.,  $1,064,832;  P.  J.  Carlin  Construction 
Co.,  1123  Broadway,  $1,123,000. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Frogs  and  Switches — Contract  for  special  work,  Order  No.  6, 
for  use  in  construction  of  Rapid  Transit  Railroads,  frogs  and 
switches  for  Lexington  Ave.  line,  awarded  to  RAMAPO  IRON 
WORKS,  35  Church  St.,  at  $146,195.    Noted  Dec.  9. 

New  York,  N.  Y. —  (Borough  of  Manhattan) — Subway — 
Contract  for  Section  No.  2,  Route  Nos.  19  and  22,  part  of 
Southern  Blvd.  and  Westchester  branch  of  Lexington  Ave. 
subway,  awarded  to  FLICK,  MANUELL  CO.,  11  Pine  St.,  at 
$2,063,S77.     Noted  Dec.  9. 

111.,  Chicago — Bathhouse — Contract  for  two  municipal  bath- 
houses awarded  to  BAKKIN  CONSTRUCTION  CO.  Estimated 
cost,  $26,000. 

III.,  Dixon — Service  Tunnels — Contract  for  service  tunnels 
for  State  Epileptic  Colony  awarded  to  HATCH  &  MONTA- 
GUE, Niles,  Mich.,  at  $51,555. 

Tex.,  Galveston — Filling — City  awarded  contract  for  sea- 
wall improvement  filling  to  STANDARD  AMERICAN  DREDG- 
ING CO.     A.  T.  Dickey,  City  Engr. 

Wash.,  Seattle — Transit  Shed — Seattle  Port  Commission 
awarded  contract  for  transit  shed  No.  2,  at  East  Waterway 
Terminal  Project  to  MANHATTAN  CONSTRUCTION*  CO, 
Seattle,  at  $34,760. 

Ore.,  Portland — Tunnel — Contract  for  rellning  tunnel  from 
Mocks  Bottom  under  Columbia  Park  to  Columbia  Slough  for 
Oregon-Washington  R.R.  and  Navigation  Co.  awarded  to 
GUTHRIE-McDOUGALL  &  CO.,  Portland.  Estimated  cost, 
$400,000.    Noted  Dec.  16. 

Calif.,  Slonrovia  —  Mausoleum  —  Contract  for  40x80-ft. 
mausoleum  for  Monrovia  Mausoleum  Co.,  awarded  to  DAVID- 
SON CONSTRUCTION  CO.,  Los  Angeles.  Calif.  Estimated  cost, 
$40,000. 
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BUILDINGS 

Other  Hems  relative  to  Building  Construction  will  be  found  under  the  following  head- 
ings: "Industrial  H'orfcs:"  "Federal Government  Work"  and  "Miscellaneous  " 

Maine,  Isleslioro — Plans  being  prepared  by  F.  L.  Savage, 
Bar  Harbor,  for  hotel  to  replace  Islesboro  Inn.  Estimated 
cost,  $150,000. 

Mass.,  Boston. —  (Roxbury) — Plans  prepared  by  A.  J.  Car- 
penter, Jr.,  Arch.,  for  one-story.  42xl00-ft.  synagogue  for 
Shari  Congregation.    Estimated  cost,  $40,000. 

Mass.,  Lynn — (Official) — Bids  will  be  received  about  Feb. 
1  by  George  A.  Cornet,  Comr.  of  Pub.  Wks.,  for  school  on 
Conomo  Ave.    Estimated  cost,  $100,000.    Noted  Dec.  2. 

R.  I.,  Howard — Bids  will  be  received  until  Jan.  6  by  Board 
of  Control  and  Supply  for  two-story,  40xl60-ft.  ward  building 
for  State  Hospital  for  the  Insane.  Martin  &  Hall,  806  Union 
Trust  Bldg.,  Howard,  Arch. 

R.  I.,  Providence — R.  I.  Hospital  Trust  Co.  plans  to  build 
an  addition  to  bank. 

R.  I.,  Providence — Bids  will  be  received  by  Board  of  Educa- 
tion until  Jan.  15  for  school.  Estimated  cost,  $200,000.  Wil- 
liam R.  Walker  &  Son,  Providence,  Arch.    Noted  Nov.  18. 

Conn.,  East  Hartford — Bids  will  be  received  by  Wilson  Pot- 
ter, Arch.,  Union  Sq.,  New  York,  N.  Y.,  for  high  school.  Esti- 
mated cost,  $75,000.     Noted  Sept.  16. 

N.  Y.,  Buffalo — Lafayette  Hotel  Co.  plans  to  build  addition 
to  hotel  at  Clinton  and  Washington  St.  Estimated  cost, 
$48,000. 

N.  Y.,  Gloversville — (Official) — Bids  will  be  received  by 
City  National  Bank  until  Dec.  28  for  one-story  bank  build- 
ing.   Estimated  cost,  $80,000.    Noted  Dec.  16. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Trustees  of 
Polytechnic  Institute  contemplate  new  buildings  on  Dyker 
Meadows  site.    Estimated  cost,  $600,000. 

N.  Y.,  Port  Washington — Election  will  be  held  Jan.  7  to 
vote  on  $100,000  bonds  for  addition  to  high  school.  J.  Hutchin- 
son, Clk.,  Bd.  of  Education. 

N.  Y.,  Rifton — Plans  prepared  for  three-story  addition  to 
hotel  for  H.  Holding  Realty  Co.  Girard  L.  Betz,  51  John  St., 
Kingston,  Arch. 

N.  Y.,  Rochester — Clinton-Mortimer  Corporation  will  build 
motion-picture  theater. 

N.  Y.,  Watertown — Plans  will  be  prepared  by  C.  M.  Curtiss, 
Arch.,  Vinney  Bldg.,  Syracuse,  for  remodeling  Franklin  Arcade 
Building  into  theater.     Estimated  cost,  $50,000. 

N.  J.,  Atlantic  City — Preliminary  plans  being  prepared  by 
Hoffman  Co.,  Arch.,  Finance  Bldg.,  Philadelphia,  Penn.,  for 
ten-story  hotel.    Estimated  cost,  $600,000. 

N.  J.,  Atlantic  City — Plans  being  prepared  by  Sewart  G. 
Dobbins,  Arch.,  1318  Atlantic  Ave.,  Atlantic  City,  for  three- 
story,  350x670-ft.  convention  hall  for  Convention  Hall  Co. 
Estimated  cost,  $500,000. 

N.  J.,  Camden — Trustees  of  Public  Library  plans  library  in 
Cooper  Sq.    Estimated  cost,  $130,000. 

N.  J.,  Collingswood — C.  S.  Adams,  Arch.,  1509  Arch  St., 
Philadelphia,  Penn.,  preparing  plans  for  three-story  hospital 
and  sanitorium.    Estimated  cost,  $125,000. 

N.  J„  Newark — Preliminary  plans  prepared  for  building  on 
West  St.  for  Foresters  of  America.  Estimated  cost,  $80,000. 
Philip  J.  Schotland,  Chn.,  Bldg.  Com. 

Penn.,  Carbondale— Owen  McGlynn,  Arch.,  Carbondale,  will 
prepare  plans  for  new  high  school.  Estimated  cost,  $150,000. 
Noted  Sept.  9  and  16. 

Penn.,  Delaware  Water  Gap — Plans  being  prepared  for  re- 
building hotel  for  J.  Purdv  Cope,  Atlantic  City,  N.  J.  Esti- 
mated cost,  $50,000.  S.  Hudson  Vaughn,  Guarantee  Trust 
Bldg.,  Atlantic  City,  N.  J.,  Arch. 

Penn.,  Eddystone — Plans  will  be  prepared  by  G.  H.  Nattress 
&  Son,  Arch.,  1129  Walnut  St.,  Philadelphia,  for  three-story 
building  for  St.  Lukes  Protestant  Episcopal  Church. 

Penn.,  Lancaster — Lancaster  Theological  Seminary  will 
build  dormitory.    Estimated  cost,  $60,000. 

Penn.,  Philadelphia — Bids  will  soon  be  received  for  four- 
story,  43x200-ft.  store  building  for  Blauners,  Inc.,  833  Market 
St.  Estimated  cost,  $100,000.  Hoffman  Co.,  Finance  Bldg., 
Philadelphia,  Arch. 

Penn.,  Pittsburgh — See  item  under  "Sewers." 

Penn.,  West  Chester — Bids  will  soon  be  received  for  church 
for  Methodist  Episcopal  Congregation.  Wesley  L.  Blitho,  608 
Chestnut  St.,  Philadelphia,  Arch. 

Penn.,  Willianisport — Bids  will  be  received  about  Jan.  10 
by  West  Branch  National  Bank  for  one-story  building.  Es- 
timated cost,  $150,000.  Mowbray  &  Uffinger,  56  Liberty  St., 
New  York,  N.  Y.,  Arch.    Noted  Nov.  18. 

Md.,  Blue  Mountain — J.  Castelbery,  322  West  Baltimore  St., 
Baltimore,  and  C.  S.  Gardner,  Blue  Ridge  Summit,  Penn.,  in- 
terested in  erection  of  hotel  at  Blue  Mountain.  Estimated 
cost,  $300,000. 

D.  C,  Washington — Plans  being  prepared  by  Snowden  & 
Ashford,  Municipal  Arch.,  Municipal  Bldg.,  for  hospital  at 
14th  and  Upshur  St.    Estimated  cost,  $500,000. 

D.  C,  Washington — Bids  will  soon  be  received  by  Reginald 
W  Geare,  Arch.,  327  Woodward  Bldg.,  for  three-story,  137x 
157-ft.  theater  for  George  T.  Smallwood  and  I.  Cassidy,  3520 
16th  St.    Estimated  cost,  $80,000.    Noted  Dec.  2. 

Va„  Newport  News — Plans  being  operated  by  B.  F.  Mitch- 
ell, Norfolk,  for  three-storv,  54xl26-ft.  reinforced-concrete 
office  building  for  Chesapeake  &  Ohio  Railway.  Estimated 
cost,  $65,000. 

W.  Va.  Charleston — Rev.  P.  J.  Donohue,  Bishop  of  Catholic 
Diocese  of  West  Virginia,  interested  in  construction  of  hos- 
pital.   Estimated  cost,  $60,000. 


W.  Va.,  Fairmont — George  T.  Watson  and  associates  will 
build  hotel.     Estimated  cost,  $300,000. 

W.  Va.,  Welch — McDowell  Lodge  No.  112,  A.  F.  &  A.  M., 
will  build  four-story  store,  office  and  lodge  building.  Pedigo 
&  Garry,  Bluefield,  Arch. 

N.  C,  Biltmore — Biltmore  School  District  plans  to  build 
high  school. 

S.  C  Columbia — Union  Station  Co.  will  improve  passenger 
station.  Estimated  cost  from  $50,000  to  $100,000.  J.  W.  Was- 
sum,    Columbia,  Secy. 

Ga.,  Atlanta — Negro  Y.  M.  C.  A.  will  erect  building.  Esti- 
mated cost,  $50,000. 

Pla.,  Clearwater — Election  will  be  held  Feb.  3  to  vote  on 
$130,000  bonds  for  courthouse  and  jail  for  Pinellas  County. 
Noted  Dec.  2. 

Pla.,  Miami — Y.  M.  C.  A.  will  erect  90xl40-ft.  building. 
Estimated  cost,  $100,000.    William  S.  Frost,  Secy. 

Miss.,  Columbus — Election  will  be  held  Feb.  1  to  vote  on 
$50,000  bonds  for  high  school.    Noted  Nov.  18. 

Ky.,  Louisville — Plans  being  prepared  for  building  for 
Kentucky  Athletic  Club.     Estimated  cost,  $100,000. 

Ohio,  Alliance — Plans  being  prepared  by  W.  T.  Miller 
Co.,  Arch.,  Columbus,  for  school. 

Ohio,  Bryan — Board  of  Education  contemplates  new  school. 
Estimated  cost,  $40,000. 

Ohio,  Bucyrus — Charles  J.  Scriggs  is  organizing  a  company 
to  build  Masonic  Temple.    Estimated  cost,  $40,000. 

Ohio,  Bucyrus — Election  will  be  held  Jan.  14  to  vote  on 
$40,000  bonds  for  school  for  Tiro  Consolidated  School  Dis- 
trict.   W.  W.  Davis,  Secy.  Bd.  of  Education. 

Ohio,  Cincinnati — Bids  will  soon  be  received  for  Catholic 
University  on  Dana  Ave.    Estimated  cost,  $75,000. 

Ohio,  Cleveland — (Official) — Bids  will  be  received  about 
Mar.  15  for  additions  to  Memorial,  East  Clark  and  Tremont 
Schools.  Estimated  cost,  $150,000.  W.  R.  McCormack,  Arch. 
Noted  Dec.  16. 

Ohio,  Cleveland — Board  of  Education  contemplates  build- 
ing two  grade  schools.  Estimated  cost,  $200,000.  S.  E.  Hyre, 
Clk.  Bd.  of  Education. 

Ohio,  Cleveland — Plans  being  prepared  for  three  and  five- 
story,  87xll4-ft.  Masonic  Temple  for  Newburgh  Masonic 
Temple  Co.  Estimated  cost,  $65,000.  W.  J.  Carter,  1423  Illu- 
minating Bldg.,  Cleveland,  Arch. 

Ohio,  Cleveland — Plans  being  prepared  by  Ferguson-Flani- 
gan  Co.,  Arch.,  Vickers  Bldg.,  Cleveland,  for  eight-story  build- 
ing at  St.  Clair  Ave.  and  East  Third  St.  for  Walton  Realty  Co. 

Ohio,  Columbus — Plans  being  prepared  by  Werner  &  At- 
kins, Cincinnati,  for  jail  for  Clinton  County.  Estimated  cost, 
$350,000. 

Ohio,  Columbus — Plans  being  prepared  by  Richards,  Mc- 
Carty  &  Bulford,  Arch.,  Hartman  Bldg.,  Columbus,  for  four- 
story  building  at  31  North  Fourth  St.,  for  H.  C.  Godman  Shoe 
Co. 

Ohio,  Dennison — According  to  press  reports  plans  are  be- 
ing considered  for  enlarging  University  of  Dennison.  C.  W. 
Chamberlain,  interested. 

Ohio,  Kent — Kent  State  Normal  School  will  build  dormi- 
tory at  Kent.    Estimated  cost,  $120,000. 

Ohio,  Tiffin — Plans  prepared  for  dormitory  for  National 
Orphans  Home. 

Ohio,  Tiro — Election  will  be  held  Jan.  24  to  vote  on  $40,000 
bonds  for  consolidated  school. 

Ohio,  Toledo — Bids  will  be  received  by  Clerk  of  Board 
of  Education  until  noon,  Jan.  10,  for  alterations  and  additions 
to  Ironville  School  at  Millard  and  Tiffin  Ave. 

Ohio,  Toledo — Keith  Co.  will  build  theater  in  Toledo. 

Ohio,  Toledo — Edward  D.  Libbey  and  E.  H.  Close  contem- 
plate erecting  building  at  Admane  and  Huron  St.  Estimated 

cost,  $1,000,000. 

Ohio,  Water ville — Board  of  Education  plans  to  build  new 
high  school. 

Ohio,  Wellsville — First    Presbvterian    Congregation  will 

build  church.     Estimated  cost,  $68,000. 

Ohio,  Youngstown — Board  of  Education  plans  to  build 
Pine  Hollow  grade  school.     Estimated  cost,  $73,000. 

Ind.,  Clinton — Countv  plans  to  build  new  hospital.  Esti- 
mated cost,  $50,000.    S.  N.  Sellers,  Chn.  of  Bldg.  Com. 

Ind.,  Ft.  Wayne — Members  of  Christs  Lutheran  Church 
will  build  edifice  next  spring.    Estimated  cost,  $50,000. 

Ind.,  Peru — (Official) — Bids  will  be  received  in  the  spring 
for  two-storv  citv  hall.  Estimated  cost,  $125,000.  Noted 
Nov.  IS. 

Ind.,  Vincennes — Tentative  plans  prepared  by  J.  W.  Gaedis, 
Arch.,  for  school.  Estimated  cost,  $138,000.  J.  W.  McCoy, 
Secy,  of  School  Bd. 

Mich.,  Detroit — Congregation  of  North  Woodward  Ave. 
Methodist  Church  plans  to  build  new  edifice.  Estimated  cost, 
$200,000.    Fred  L.  Cook,  Pres.  of  Bd.  of  Trustees. 

Mich.,  Grand  Rapids — Press  reports  state  that  seven-story 
hotel  will  be  built  at  Sheldon  Ave.  and  Oakes  St.  A.  Brown, 
501  Paris  Ave.,  S.'  E.,  interested. 

Mich..  Grand  Rapids — Plans  being  prepared  by  J.  &.  G. 
Daverman,  Arch.,  for  hospital  at  Bristol  Ave.  and  Fourth  St. 
for  Christian  Psycopathic  Hospital. 

111.,  Freeport — Plans  prepared  for  eight-story  hotel  for 
Freeport  Hotel  Co.    Estimated  cost,  $500,000. 

111.,  Woodriver — Board  of  Education  plans  to  build  school. 
Estimated  cost,  $50,000. 

Wis.,  Appleton — Plans  prepared  for  girl's  dormitory  at 
Lawrence  College.    Estimated  cost,  $70,000. 
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Wis.,  Eau  Claire — Citizens  voted  $85,000  bonds  for  munici- 
pal auditorium.    Noted  Dec.  2. 

Wis.,  Madison — E.  C.  Bracken,  753  East  Johnson  St.,  plans 
to  build  theater  and  office  building'.    Estimated  cost,  $90,000. 

Wis.,  Racine — Manufacturers'  National  Bank  of  Racine 
plans  to  build  bank  and  office  building'  during  1916.  Estimated 
cost,  $150,000. 

Iowa,  Cedar  Rapids — Citizens  contemplate  coliseum.  Esti- 
mated cost,  $125,000. 

Iowa,  Des  Moines — Board  of  Education  contemplates  high 
school  on  Park  Ave.    J.  W.  Studebaker,  Supt. 

Idaho,  Idaho  Falls — Commissioners  of  Bonneville  County 
contemplate  court  house.    Estimated  cost,  $60,000. 

Iowa,  Muscatine — First  Baptist  Congregation  will  build 
church  at  Muscatine.     Estimated   cost,  $75,000. 

Iowa,  Sioux  City — (Official) — Bids  will  be  received  until 
Feb.  7  by  H.  Metz,  Chn.  Bd.  of  Superv.,  for  three-story,  150x 
150-ft.  courthouse.     Estimated  cost,  $500,000.     Noted  Dec.  9. 

Neb.,  North  Platte — Plans  being  prepared  by  Bert  M. 
Reynolds,  Arch.,  for  high  school.    Estimated  cost,  $50,000. 

N.  D.,  Bowbells — Citizens  defeated  $75,000  bonds  for  Burke 
County  courthouse. 

Mont.,  Havre — Great  Northern  Railway  Co.  will  build  three- 
story  freight  and  office  building  on  Main  St. 

Tex.,  Abilene — Texas  &  Pacific  R.R.  plans  to  build  passen- 
ger and  freight  depot,  including  warehouse,  at  Abilene. 
Estimated  cost,  $50,000. 

Tex.,  Corpus  Christi — City  contemplates  holding  election 
to  vote  on  $100,000  bonds  for  auditorium. 

Tex.,  Dallas — Dallas  Terminal  Association  contemplates 
interurban  terminal  depot.  Estimated  cost,  $1,500,000.  C.  F. 
Wallace,  Dallas,  interested. 

Tex.,  El  Paso — Gustav  Zork  plans  to  build  six-story  store 
and  office  building  at  Texas  and  Kansas  St.  Estimated  cost, 
$80,000. 

Tex.,  Galveston — Plans  being  prepared  for  addition  to 
T.  M.  C.  A.    Estimated  cost,  $50,000. 

Tex.,  Port  Arthur — Election  will  be  held  Jan.  8  to  vote  on 
$450,000  bonds  for  schools  for  Port  Arthur  Independent 
School  District.    Noted  Dec.  16. 

Tex.,  Waco — Missouri,  Kansas  &  Texas  Railway  will  build 
three-story  freight  depot  and  improve  passenger  station.  Es- 
timated cost  from  $180,000  to  $200,000. 

Tex.,  Waco — B.  L.  Scott  contemplates  erecting  three-story 
building  at  Eighth  and  Washington  St. 

Tex.,  Wichita  Falls — (Official) — Bids  will  be  received  until 
Jan.  5  by  Field  &  Clarkson,  Arch.,  for  three-story,  50xl50-ft. 
building  for  A.  F.  &  A.  M.  Estimated  cost,  $50,000.  Noted 
Dec.  9  and  16. 

Okla.,  Bartlesville — Board  of  Education  plans  to  build 
junior  high  school.    Estimated  cost,  $75,000. 

Okla.,  Bartlesville — Revised  plans  being  prepared  by  Shat- 
tuck  &  Hussev,  Arch.,  19  South  La  Salle  St.,  Chicago,  111.,  for 
T.  M.  C.  A.  building. 

Okla.,  Tulsa — McMan  Oil  Co.  will  build  ten-story  office 
building  at  Fourth  and  Boston  St.    Estimated  cost,  $300,000. 

Okla.,  Tulsa — F.  M.  McFarlin  purchased  site  at  Tulsa  and 
will  build  100xl40-ft.  building  at  Fourth  St.  and  Boston  Ave. 
Estimated  cost.  $200,000. 

Okla.,  Tulsa — Press  reports  state  plans  being  prepared 
for  10-story  addition  to  Hotel  Tulsa.    W.  N.  Robinson,  Mgr. 

Colorado,  Durango — Election  will  be  held  Jan.  12  to  vote 
on  $175,000  bonds  for  high  school. 

Colo.,  Trinidad — Bids  will  be  received  until  Jan.  4  by  Com- 
missioners of  Las  Animas  County  for  jail.  Estimated  cost, 
$80,000. 

N.  M.,  Silver  City — Plans  being  prepared  for  hotel  by  Silver 
City  Chamber  of  Commerce.  Estimated  cost,  $100,000.  Carl 
Hinton,  Secy. 

Idaho,  Pocatello — H.  F.  Dunn,  Payette,  is  interested  in  a 
project  to  build  a  three-story  hotel.    Estimated  cost,  .$50,000. 

Wash.,  Seattle — (Official) — Bids  will  be  received  about  Feb. 
10  by  Board  of  Regents  of  University  of  Washington  for  reci- 
tation building.    Estimated  cost,  $150,000.    Noted  Dec.  9. 

Wash.,  Seattle— Edgar  Blair,  Arch.,  1426  Jackson  St.,  pre- 
paring plans  for  improving  schools  during  1916.  Bonds  for 
$750,000  recently  voted  for  this  purpose. 

Ore.,  Springfield — District  No.  19  contemplates  building 
high  school.    A.  P.  McKinsey,  Clk. 

Calif.,  Red  Bluff — Plans  being  prepared  by  W.  H.  Weeks, 
Arch.,  75  Post  St.,  San  Francisco,  Calif.,  for  high  school  annex. 
Estimated  cost,  $90,000. 

Out.,  Ottawa — City  contemplates  police  station.  Esti- 
mated cost,  $100,000. 

Bids  In  and  Contracts  Awarded 

N.  H.,  Hampton  Beach — Contract  for  two-story,  50xl32-ft. 
theater  awarded  to  HARRY  A.  KIRK.  J.  A.  Hallaron,  Arch., 
164  Federal  Bldg.,  Boston. 

Mass.,  Boston — P.  H.  Rose  Construction  Co.,  730  Wash  St., 
Boston,  at  $159,735,  submitted  lowest  bid  for  Sarah  Green- 
wood School.    Noted  Dec.  2. 

Mass.,  North  Adams — Contract  for  high  school  awarded  to 
H.  C.  WOOD  &  CO.,  North  Adams,  at  $144,860.    Noted  Dec.  16. 

Mass.,  Waltham — Contract  for  one-story,  62xl84-ft.  church 
for  St.  Charles  Congregation  awarded  to  MICHAEL  LALLY, 
20  Calvary  St.,  Waltham.  Estimated  cost,  $80,000.  Noted 
Nov.  11. 

Mass.,  Watertown — Contract  awarded  to  J.  J.  FLYNN,  319 
Washington  St.,  Boston,  for  three-story,  44x60-ft.  addition  to 
convent  of  St.  Patrick's  Church.    Estimated  cost,  $60,000. 


Conn.,  Waterbury — Contract  awarded  to  THOMAS  G. 
SMITH,  Waterbury,  for  two-story  school.  Estimated  cost, 
$44,918. 

Penn.,  Philadelphia — Melodv  &  Keating,  Bailey  Bldg.,  at 
$291,689,  submitted  lowest  bid  for  four-story  school  at  B  St. 
and  Westmoreland  Ave.  for  Board  of  Education.  Noted 
Dec.  9. 

Penn.,  Philadelphia — W.  Beaumont,  Stephen  Girard  Bldg., 
Philadelphia,  at  $58,147,  submitted  lowest  bid  for  three-story 
addition  to  Harriet  Beecher  Stowe  School  at  70th  St.  and 
Woodland  Ave.    Noted  Dec.  2. 

Va„  Roanoke — Contract  for  addition  to  Hotel  Roanoke 
awarded  to  JOHN  R.  PETTYJOHN  &  CO.,  Roanoke.  Esti- 
mated cost,   $100,000.     Noted   Dec.  2. 

Ga.,  Athens  —  Southern  Ferro-Concrete  Co.,  Atlanta,  at 
$100,000,  submitted  lowest  bid  for  Y.  M.  C.  A.  building.  W.  T. 
Forbes,  Secy.  Bldg.  Com.    Noted  Nov.  11. 

Ga.,  Savannah— W.  H.  FISSELL  &  CO.,  New  York,  N.  Y., 
awarded  contract  by  National  Bank  of  Commerce  to  remodel 
building.    Estimated  cost,  $40,000. 

Fla.,  Live  Oak — (Official) — Contract  for  school  for  Suwan- 
nee County  Board  of  Education  awarded  to  FLORIDA  ENGI- 
NEERING AND  CONSTRUCTION  CO.,  403  Main  St.,  Jackson- 
ville, at  about  $45,000.    Noted  Nov.  18. 

Ala.,  Birmingham — Contract  for  five-story  store  building 
for  Louis  Sax  Clothing  Co.  awarded  to  SMALLMAN-BRICE 
CO.,  Birmingham.  Estimated  cost  between  $100,000  and  $150,- 
000.    Noted  Nov.  25. 

Miss.,  Pontotoc — Contract  awarded  to  DOBSON  &  OLIVE, 
Montgomery,  Ala.,  at  $56,884,  for  courthouse  for  Pontotoc 
County.    Noted  Dec.  2. 

Tenn.,  Cookeville — All  bids  received  for  two  buildings  for 
Tennessee  Polytechnic  Institute  rejected.  Revised  plans  will 
be  prepared  by  Asmus  &  Norton,  Arch.,  Nashville.  Estimated 
cost,  $145,000.    Noted  Dec.  9. 

Ohio,  Akron — Contract  for  school  awarded  to  NATIONAL 
CONCRETE  FIREPROOFING  CO.,  1315  Citizens  Bldg.,  Cleve- 
land, at  $84,000. 

Mich.,  St.  Joseph — F.  H.  Beauman  Co.,  Chicago,  111.,  at 
$75,977,  submitted  lowest  bid  for  high  school.    Noted  Sept.  2. 

Iowa,  Centerville — Contract  for  three-story  hospital  for 
Sisters  of  Mercy  awarded  to  J.  C.  MARDIS  CO.,  Des  Moines. 
Estimated  cost,  $75,000.    Noted  Dec.  2. 

Kan.,  Emporia — (Official) — Contract  for  four-story  admin- 
istration building  for  state  awarded  to  HEMAN  CONTRACT- 
ING CO.,  St.  Louis,  Mo.,  at  $191,881.  Charles  H.  Chandler, 
State  Arch.     Noted  Nov.  18. 

Neb.,  Lincoln — Contract  for  hospital  and  chemistry  build- 
ing for  University  of  Nebraska  awarded  to  E.  P.  GOULD  & 
SON,  Omaha,  at  $105,745.    Noted  Dec.  2. 

Mo.,  St.  Louis — Jewish  Shelter  Home  for  Bovs  and  Girls 
awarded  contract  for  building  to  JAMES  BLACK  MASONRY 
AND  CONSTRUCTION  CO.,  St.  Louis. 

Tex.,  El  Paso — Contract  for  four-story  hospital  at  Montana 
and  Piedras  St.  for  Rolston  Hospital  awarded  to  JOLLY  & 
MORRIS,  El  Paso.    Estimated  cost,  $40,000. 

Calif.,  Los  Angeles — Pacific  Mutual  Co.  awarded  contract 
for  office  building  at  Sixth  and  Olive  St.  to  C.  J.  KUBACH  CO., 
Merchants  Bank  Bldg.,  Los  Angeles. 

Calif.,  San  Francisco — Contract  for  steel  work  on  two 
wings  of  San  Francisco  Hospital  awarded  to  DYER  BROS., 
17th  and  Kansas  St.,  San  Francisco,  at  $101,425. 


A  Partnership  has  just  been  formed  under  the  name  of 
Demorest  &  Hieber,  in  the  Dollar  Savings  and  Trust  Bldg., 
Pittsburgh,  Penn.,  as  structural  steel  engineers.  Originally 
Mr.  Demorest  and  Mr.  Heiber  were  associated  but  decided  that 
it  would  be  better  for  their  interests  to  form  a  partner- 
ship. 

The  Chicago  Bridge  and  Iron  Works  has  moved  its  gen- 
eral sales  office  from  Washington  Heights  to  the  Old  Colony 
Bldg.,  37  West  Van  Buren  St.,  Chicago.,  111.,  and  has  combined 
with  it  the  city  sales  office  formerly  at  332  South  Michi- 
gan Ave. 

The  Government  of  the  Philippine  Islands  completed  ar- 
rangements yesterday  for  the  purchase  of  the  stock  of  the 
Manila  R.R.  the  securities  of  which  are  now  held  for  the  most 
part  by  a  syndicate  headed  by  James  Speyer,  of  New  York. 
Governor-General  Harrison  will  submit  the  plan  to  the  Legis- 
lature after  the  holidays. 

New  Way  to  Produce  Iron — An  entirely  new  method  of 
producing  pure  iron,  which  it  is  believed  will  save  the  elec- 
trical industries  of  the  country  more  than  $15,000,000  a  year, 
has  been  discovered  by  Dr.  Trygve  Yensen,  an  assistant  in 
the  engineering  experiment  station  of  the  University  of  Ill- 
inois, it  was  announced  at  the  university  today. 

The  method  used  by  Dr.  Yensen  consists  of  melting  electro- 
lytically  refined  iron  in  a  vacuum,  reducing  the  impurities 
thus  far  below  any  point  which  had  been  reached  by  previous 
investigators.  The  magnetic  property  of  this  vacuum-fused 
iron  has  proved  to  be  as  remarkable  as  its  purity.  Its  maxi- 
mum permeability,  i.e.,  measure  of  ease  with  which  it  can  be 
magnetized,  was  found  to  be  about  20.000,  which  is  two  or 
three  times  higher  than  for  the  best  magnetic  iron  or  iron 
allow  previously  produced. 

A  practical  result  of  this  investigation  is  that,  if  it  should 
turn  out  to  be  commercially  profitable,  the  amount  of  mate- 
rial needed  for  electrical  machinery  such  as  transformers, 
could  be  cut  in  two  and  the  losses  which  occur  continuously 
as  long  as  the  machine  is  in  operation  would  be  greatly  mini- 
mized. The  annual  saving  to  the  electrical  industries  of  the 
country  bv  application  of  this  discovery  will  amount  to  be- 
tween $15,000,000  and  $20,000,000,  if  it  should  turn  out  that  the 
iron  can  be  produced  at  the  same  expense  as  the  iron  at  pres- 
ent used. 


24  Buying — E  N  G  1  N  E  E  R  I  N  G    N  E  W  S— Section  Vol.  74,  No.  26 

piiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiniiiiiiiiiiiiiiiiniiiiiiiiH 


Bids  received  until  Jan.  4,  1916. 


Bids  received  until  Jan.  11 


1916. 


Barge  Canal  Work 


Steam  Pumping  Unit 


STATE  OP  NEW  YORK, 
OFFICE   OF   SUPERINTENDENT   OF    PUBLIC  WORKS. 

Albany,  December  6th,  1915. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
his  office  in  the  Capitol,  at  Albany,  N.  Y.,  until  twelve  o'clock 
noon  of  Tuesday,  January  4th,  1916,  at  which  place  and  hour 
they  will  be  publicly  opened  and  read,  for  improving  the  New 
York  State  canals  pursuant  to  the  provisions  of  Chapter  147, 
Laws  of  1903,  and  of  the  amendments  thereto,  as  follows: 

CONTRACT  NO.  73-A  (Revised). 
Champlain  Canal — Section  1. 

For  completing  the  construction  of  the  canal  from  North- 
umberland to  Stillwater. 

Length  about  15.0  miles.    Sheets  1  to  16  inclusive. 

Plans  may  be  seen  and  detailed  specifications,  engineer's 
estimate  of  quantities,  proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for  proposers  may  be 
had  at  the  office  of  the  Superintendent  of  Public  Works  at 
Albany,  N.  Y.,  at  the  office  of  the  Assistant  Superintendent 
of  Public  Works  for  the  Middle  Division  at  Syracuse,  N.  Y., 
at  the  office  of  the  Assistant  Superintendent  of  Public  Works 
for  the  Western  Division  at  Rochester,  N.  Y.,  and  at  the  canal 
office,  Spaulding's  Exchange,  Buffalo.  N.  Y. 

Copies  of  detailed  plans  or  drawings  may  be  obtained 
from  the  State  Engineer  and  Surveyor  at  Albany,  N.  Y.,  upon 
payment  to  him  of  the  cost  of  producing  them. 

Monthly  estimates  will  be  paid  of  ninety  per  centum  (90 
per  cent.)  of  the  work  done  at  the  contract  price.  Every 
proposal  for  said  work  must  be  accompanied  by  a  money 
deposit  in  the  form  of  a  draft  or  certified  check  upon  some 
good  banking  institution  in  the  City  of  Albany  or  New  York, 
issued  by  a  national  or  State,  bank  in  good  credit  within  the 
State  and  payable  at  sight  to  the  Superintendent  of  Public 
Works  for  five  per  centum  (5  per  cent.)  of  the  amount  of 
the  proposal. 

The  person  whose  proposal  shall  be  accepted  will  be  re- 
quired to  execute  a  contract  and  furnish  bonds  within  ten 
days  from  the  date  of  notice  of  award  delivered  to  him  or 
them  in  person  or  mailed  to  the  address  given  in  the  proposal. 

Upon  execution  of  the  contract  and  approval  of  bonds,  the 
certified  check  or  draft  will  be  returned  to  the  proposer  unless 
the  same  shall  have  been  presented  for  collection  prior  to 
such  time,  in  which  case  the  amount  of  the  deposit  will  be 
refunded  by  the  Superintendent  of  Public  Works. 

The  deposits  of  bidders  other  than  the  one  to  whom  the 
award  of  contract  shall  be  made  will  be  returned  immedi- 
ately after  the  award  has  been  made. 

The  amount  of  bond  required  for  faithful  performance 
will  be  ten  per  centum  (10  per  cent.)  of  the  amount  of  the 
estimated  cost  of  the  work  according  to  the  contract  price, 
and  an  additional  bond,  known  as  the  labor  bond,  in  the  sum 
of  ten  per  centum  (10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the  contract  price,  will 
be  required  as  security  that  the  contractor  will  pay  in  full  at' 
least  once  in  each  month  all  laborers  employed  by  him  upon 
the  work  specified  to  be  done  in  the  contract. 

In  the  event  that  more  than  one  surety  company  is  offered 
as  surety  on  said  bonds,  coinsurance  only  will  be  accepted. 

Each  proposal  must  be  addressed  to  the  Superintendent 
of  Public  Works,  Albany,  N.  Y.,  and  must  be  endorsed  on  the 
envelope  with  the  name  of  the  construction  for  which  the 
proposal  is  made. 

Award,  if  made,  will  be  made  to  the  person  or  persons 
whose  proposal  shall  be  lowest  in  cost  to  the  State  for  doing 
the  work,  and  which  shall  comply  with  all  provisions  required 
to  render  it  formal.  Before  any  award  shall  be  made  the 
lowest  bidder  will  be  required  to  satisfy  the  Superintendent 
of  Public  Works  of  his  ability  to  provide  suitable  equipment 
and  materials  for  the  proper  performance  of  the  work. 

The  right  is  reserved  to  reject  all  proposals  and  readver- 
tise  and  award  the  contract  in  the  regular  manner  if,  in  the 
judgment  of  the  undersigned,  the  interests  of  the  State  will 
be  enhanced  thereby.  W.  W.  WOTHERSPOON, 

Superintendent  of  Public  Works. 


St.   Paul,   Minn.,    Dec.    18.  1915. 

Notice  is  hereby  given  that  sealed  proposals,  bearing  the 
number  667  of  the  bid  and  endorsed  with  the  name  of  the 
bidder  and  the  date  of  presentation  will  be  received  at  the 
office  of  the  Purchasing  Agent  at  the  Court  House  and  City 
Hall  until  10:30  a.m.,  Jan.  17,  1916,  for  the  designing,  con- 
struction, delivery  and  erection  complete  of  a  steam  pumping 
unit,  of  a  capacity  to  pump  continuously  fifteen  (15)  million 
U.  S.  gallons  of  water  per  twenty-four  (24)  hours,  against  a 
total  combined  head  of  one  hundred  and  seventy-one  (171) 
feet,  with  steam  pressure  of  one  hundred  and  fifty  (150) 
pounds  per  square  inch  at  throttle;  together  with  all  auxiliary 
equipment,  tools  and  appurtenances  necessary;  all  in  ac- 
cordance with  the  plans  and  specifications  on  file  in  the  office 
of  the  Purchasing  Agent. 

Bids  are  invited  on  two  types  of  pumping  units,  namely: 
(a)  The  centrifugal  type  of  pump  driven  by  a  steam  turbine 
through  reduction  gears,  and  (b)  the  triplex  plunger  type 
of  pump  driven  by  a  vertical  triple  expansion  type  of  steam 
engine.  The  type  and  make  of  pumping  unit  that  will  be  pur- 
chased will  be  that  showing  the  lowest  operating  cost  per 
year  to  be  determined  on  a  basis  given  in  the  specifications 
plus  fixed  charges  on  the  total  investment. 

A  bond  in  the  sum  of  20  per  cent,  of  the  amount  bid,  with 
two  sureties,  residents  of  the  City  of  Saint  Paul,  or  a 
Surety  Company  bond  in  the  same  amount,  or  a  certified 
check  for  10%  of  the  amount  bid,  must  accompany  each  pro- 
posal as  surety  for  the  making  and  execution  of  a  contract. 

The  City  reserves  the  right  to  reject  any  or  all  bids,  or  any 
part  thereof. 

Bids  are  to  be  submitted  in  duplicate  upon  the  regular 
proposal  blank,  furnished  by  the  Purchasing  Agent  on  request, 
and  are  subject  to  the  conditions  stated  thereon.  All  bids  will 
be  opened  in  public,  at  the  time  above  stated,  by  the  Pur- 
chasing Agent,  in  the  presence  of  the  Purchasing  Committee. 

AUGUST  HOHENSTEIN, 

Purchasing  Agent. 


Bids  received  until  Jan.  12,  1916. 

Turbo-Centrifugal  Pump 

Kansas  City,  Mo. 

SEALED  PROPOSALS  will  be  received  by  the  Purchasing 
Agent  of  Kansas  City.  Missouri,  at  the  office  of  the  Purchasing 
Agent,  Second  Floor  City  Hall,  until  two  o'clock  p.m.  of 
January  12,  1916,  for  the  designing,  construction,  delivery  and 
erection  of  a  steam  turbine,  reduction  gear,  centrifugal  pump- 
ing unit  of  a  capacity  to  pump  continuously  twenty  (20)  mil- 
lion U.  S.  gallons  of  water  per  twenty-four  (24)  hours,  against 
a  total  combined  head  of  three  hundred  and  sixty  (360)  feet 
and  a  steam  pressure  of  one  hundred  and  sixty-five  (165). 
pounds  per  square  inch  at  throttle;  together  with  all  machin- 
ery, tools  and  appurtenances  necessary;  all  in  accordance  with 
the  plans  and  general  specifications  on  file  in  the  office  of  the 
Chief  Engineer  of  the  Water  Department. 

Each  bidder  shall  deposit  with  the  City  Comptroller  a 
certified  check  in  the  amount  of  Seven  Hundred  and  Fifty 
Dollars  ($750.00),  payable  to  the  City  Comptroller  of  Kansas 
City,  Missouri,  and  accompany  his  bid  with  the  Comptroller's 
receipt  therefor. 

The  certified  check  referred  to  in  the  Advertisement  shall 
be  submitted  by  each  bidder  as  a  guaranty  that  the  bidder 
will,  within  ten  (10)  days  after  receiving  the  award  of  a  con- 
tract, file  with  the  City  a  satisfactory  bond  to  the  amount  of 
Twents-five  Thousand  Dollars  ($25,000.00)  and  will  execute 
the  contract. 

The  Board  of  Fire  and  Water  Commissioners  does  not  bind 
itself  to  accept  the  lowest  or  any  bid  offered,  and  reserves  the 
right  to  reject  any  and  all  bids  and  to  waive  any  irregularity 
or  informality  in  the  bids. 

(Signed)   J.   P.  LANGAN,  Purchasing  Agent. 

BURTON  T.OWTHER,  Chief  Engineer. 
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RAILWAYS — STEAM  AND  ELECTRIC 
Proposed  Work 

Maine — Rockland,  South  Thomaston  &  St.  George  Ry.  will 
build  1-mile  extension  to  line  in  St.  George.  Alfred  S.  Black, 
Rockland,  Pres.  and  Gen.  Mgr. 

Massachusetts — Council  granted  franchise  to  Springfield 
Street  Railway  Co.  to  lay  tracks  on  Church  St.  and  Broadway, 
Chicopee  Falls.    J.  F.  McCabe,  Springfield,  Pur.  Agt. 

Pennsylvania — Northampton  Traction  Co.,  Easton,  merged 
wiTh  Bangor  &  Portland  Traction  Co.,  plans  to  build  rail- 
way from  Windgap  to  Delaware  Water  Gap.  W.  O.  Hay, 
Easton,  Vice-Pres.,  Gen.  Mgr.  and  Pur.  Agt. 

Pennsylvania — Scranton  &  Binghamton  Traction  Co., 
Scranton,  contemplates  building  about  20  miles  of  railway 
from  Heart  Lake  to  Hallstead  via  New  Milford  during  1916. 
T.  C.  Dougherty,  Scranton,  Ch.  Engr. 

Pennsylvania — Surveys  being  made  by  West  Penn  Traction 
Co..  Pittsburgh,  for  extension  of  lines  in  Butler  District.  W. 
E.  Moore,  Pittsburgh,  Vice-Pres.  and  Gen.  Mgr. 

Maryland — Curtis  Bay  R.R.  Co.  plans  to  build  railway 
about  three  or  four  miles  long  from  Curtis  Bay  to  Hawkins 
Point,  near  Baltimore,  to  connect  two  plants  of  Davison 
Chemical  Co.    C.  W.  Miller,  interested. 

West  Virginia — Charleston-Dunbar  Traction  Co.,  Charles- 
ton, plans  to  build  railway,  about  20  miles  long.  E.  W.  Alex- 
ander, Charleston,  Secy.,  Gen.  Mgr.  and  Pur.  Agt. 

West  Virginia — Reported  that  Grafton  Light  and  Power 
Co.,  Grafton,  will  build  1  mile  of  new  railway.  J.  Clyde 
Lewis,  Grafton,  Supt.  and  Pur.  Agt. 

West  Virginia — Morgantown  &  Wheeling  Ry.,  Morgantown, 
plans  to  build  interurban  railway  from  Price*  to  Blacksville, 
7.45  miles.    R.  D.  Hennen,  Morgantown,  Ch.  Engr. 

North  Carolina — Goldsboro  Street  Railway  Co.,  Goldsboro, 
contemplates  building  1  mile  of  new  railway.  E.  L.  Gentir, 
Goldsboro,  Secy,  and  Gen.  Mgr. 

Georgia — Surveys  being  made  for  extension  of  Ocilla,  Pine- 
bloom  &  Valdosta  Ry.  from  Willacoochee  to  Sirmans,  Ga., 
about  20  miles.    G.  W.  Davis,  Willacoochee,  Gen.  Mgr. 

Florida — Panama  Line,  Pensacolo  &  Missouri  Valley  Rail- 
road Co.,  recently  chartered,  plans  to  build  line  from  point 
near  Pensacola,  Fla..  to  Kansas  City,  Mo.,  and  Omaha,  Neb., 
With  branches  to  coalfields  in  Alabama  and  Arkansas.  Walter 
D.  Seaver,  Pascagoula,  Fla.,  interested. 

\Iabama — Reported  that  Gulf  States  Steel  Co.,  Gadsden, 
Lwill  build  railway  about  3  miles  long. 

Mississippi — Meridian  Light  and  Railway  Co.,  Meridian, 
contemplates  building  1%  miles  of  new  railway.  A.  B.  Pater- 
son,  Meridian,  Gen.  Mgr.  and  Pur.  Agt. 

Tennessee — Memphis  Street  Railway  Co.,  Memphis,  con- 
templates extending  line  in  Florida  St.  to  Nonconnah.  J.  H. 
Haylow,  Memphis,  Ch.  Engr. 

Illinois — Surveys  made  for  extension  of  line  of  Palatine, 
Lake  Zurich  &  Wauconda  R.R.  from  Wauconda  to  Fox  Lake, 
10.5  miles.    C.  H.  Patten,  Palatine,  Gen.  Mgr. 

Illinois — Springfield  Consolidated  Railway  Co.  contem- 
plates extending  line  east  to  Bergen  Park,  Springfield.  A.  D. 
Mackee,  Springfield,  Gen.  Mgr.  and  Pur.  Agt. 

Minnesota — Duluth  Street  Railway  Co.,  Duluth,  contem- 
plates building  4  miles  of  new  railway.  J.  Carson,  Duluth, 
Ch.  Engr. 

Kansas — Kansas  Southern  Traction  Co.  contemplates 
building  interurban  railway  from  Parsons  to  Oswego  and 
Columbus.    Philip  Strack,  Parsons,  interested. 

Missouri — Surveys  being  made  and  right-of-way  being 
secured  for  railway  from  Kansas  City,  Mo.,  to  Tiffanv  Springs, 
Platte  County,  about  15  miles,  for  Kansas  City  and  Tiffanv 
Springs  Railway  Co.  W.  M.  Spratt,  Kansas  City,  Ch.  Engr. 
Noted  Nov.  18. 

Arkansas — Surveys  being  made  for  narrow-gage  railroad 
from  Cotter  to  Rush,  about  14  miles,  and  will  traverse  Buffalo 
River  and  Rush  Creek  mining  districts. 

Texas — Dallas  Standard  Traction  Co.  asked  Council  for 
franchise  to  build  line  through  Mt.  Auburn  to  Parkview  PI., 
Dallas.     O.  A.  Zeal,  Dallas,  Ch.  Engr. 

Oklahoma — Surveys  will  soon  be  made  by  Guthrie-Edmond 
Electric  Ry.  Co.,  Oklahoma,  recently  incorporated  with  $500,- 
000  capital  stock,  for  proposed  extension  of  Oklahoma  Elec- 
tric Ry.  from  Edmond  to  Guthrie,  Okla.  Burke  Shartel  and 
Charles  Hoopes,  Oklahoma,  interested. 

Oklahoma — Kansas-Oklahoma  Electric  Co.  plans  to  build 
railway  from  Caney  to  Dewey.    S.  M.  Porter,  Caney,  interested. 

Oklahoma — Okmulgee  Northern  Ry.  Co.,  recently  incorpor- 
ated, will  construct  railway  from  Okmulgee  to  Coalton,  Okla., 
12  miles.    Lee  Clark  and  Frank  L.  Hale,  interested. 

Quebec — Plans  being  prepared  for  5-mile  extension  from 
Three  Rivers  to  Cap  Magdeleine  for  Three  Rivers  Traction 
Co.    Thomas  McDougall,  Pres. 

Ontario — Sarnia  Street  Ry.  Co.,  Ltd.,  contemplates  building 
%-mile  line  in  Sarnia.    W.  Williams,  Sarnia,  Ch.  Engr. 

Ont..  St.  Thomas — See  item  under  "Industrial  Works." 


Bids  In  and  Contracts  Awarded 
Georgia — Contract  awarded  to  THOMAS  WORTHINGTON, 
Bi.-mingham,  Ala.,  for  construction  of  extension  of  Savannah 
&  Northwestern  Ry.  from  St.  Clair  to  Warrenton,  Ga.,  about 
30  miles.    L.  B.  Ackerman,  Savannah,  Ch.  Engr.    Noted  Oct.  7. 

Tennessee — Oneida  &  Western  R.R.,  Oneida,  awarded  con- 
tract for  2%-mile  extension  of  line  to  COOK  CONSTRUCTION 
CO.    G.  H.  Jackson,  Oneida,  Ch.  Engr. 

Tennessee — Contract  awarded  to  RHODES,  McDOWELL  & 
BAKER  for  11-mile  extension  of  Tennessee  Ry.  C.  W.  Butts, 
Oneida,  Ch.  Engr. 

Ohio — Wheeling  &  Lake  Erie  R.R.  awarded  contract  for 
grading  3-mile  spur  to  circle  east  boundaries  of  Canton 
to  CASEY  CONTRACTING  CO.,  Pittsburgh,  Penn.  W.  L.  Roll- 
back, Cleveland,  Ch.  Engr.    Noted  Nov.  18  and  Dec.  23. 

LIGHT,  HEAT  AND  POWER 
Proposed  Work 
Vt„  Waterbury — C.  E.  Huntingale,  New  York,  N.  Y.,  has 
purchased  from  L.  J.  Roberts  mill  and  dam  on  Little  River, 
about  four  miles  from  Waterbury,  to  develop  same  to  gen- 
erate electricity.  Property  is  capable  of  developing  about 
750  hp. 

N.  Y.,  Belmont — Allegany  County  Electric  Light  and  Power 
Co.  plans  to  construct  concrete  dam  in  Genesee  River  and  in- 
stall electric  power  plant  in  Belmont.  J.  K.  Harker  and 
George  W.  Francis,  New  York,  N.  Y.,  interested. 

N.  Y.,  Buffalo — International  Railway  Co.  contemplates 
an  expenditure  of  $150,000  for  enlarging  its  substations.  J. 
C.  Sheldon,  Buffalo,  Pur.  Agt. 

N.  Y„  Buffalo — Plans  being  prepared  by  F.  .1.  Neis,  Arch., 
and  G.  J.  Neis,  Engr.,  Delaware,  Lackawanna  &  Western  R.R., 
Hoboken,  for  power  house  at  passenger  terminals  of  Dela- 
ware, Lackawanna  &  Western  R.R.  at  Buffalo.    Noted  Sept.  23. 

N.  Y.,  Lebanon  Springs — Plans  being  considered  for  elec- 
tric-lighting system  in  Lebanon  Springs. 

N.  Y.,  New  York — (Borough  of  Queens)  —  (Official) — Bids 
will  be  received  by  C.  B.  J.  Snyder,  Supt.  of  Schools,  Dept.  of 
Education,  Park  Ave.  and  59th  St.,  New  York  (Borough  of 
Manhattan),  until  4  p.m.,  Jan.  3,  for  heating  and  ventilating 
apparatus  in  Public  School  No.  91,  Folsom  and  Fosdick  Ave. 

N.  Y.,  Seneca  Falls — Plans  being  prepared  bv  M.  G.  Barnes, 
Engr.,  36  State  St.,  Albany,  for  one-story,  50xl00-ft.  hydro- 
electric plant  for  Seneca  Power  Co.,  Inc.  Estimated  cost, 
$250,000.    E.  H.  Gould,  Seneca  Falls,  interested. 

N.  j„  Magnolia — Borough  Council  contemplates  installing 
electric-lighting  system. 

Penn.,  Erie — An  addition  will  be  constructed  to  plant  of 
Erie  Lighting  Co.     Estimated  cost,  $10,000. 

Penn.,  Lebanon — Plans  prepared  for  power  house  for 
Hauer  &  Mowere: 

Penn.,  Wyomissing — Borough  Council  passed  loan  ordi- 
nance of  $30,000  for  purchasing  equipment  for  electric-light 
plant  and  has  arranged  for  another  loan  of  $10,000. 

Va.,  Boyce- — Northern  Virginia  Power  Co.,  Winchestei\ 
plans  to  construct  transmission  line  from  Boyce  to  Riverton, 
via  White  Post. 

W.  Va.,  Buckhannon — Plans  being  considered  for  purchas- 
ing mill  property  of  D.  T.  Farnsworth  to  convert  same  into 
power  house  for  furnishing  electricity  to  city  and  to  establish 
high-pressure  water  system. 

Fla.,  Ft.  Meade — See  item  under  "Water-Works." 

Ala.,  Moulton — Plans  being  considered  by  C.  C.  Prince  and 
H.  C.  Dunn  for  electric-light  plant  in  Moulton. 

Miss.,  Sumner — Southern  Electric  Service  Co.  contemplates 
an  expenditure  of  $14,000  for  improvements  to  its  plant.  A. 
C.  Carl,  Winona,  Mgr. 

Tenn.,  Sharon — Citizens  voted  $10,000  bonds  for  electric- 
light  plant. 

Ohio,  Belle  Center — City  will  issue  $8,000  bonds  for  re- 
building municipal  electric-light  plant. 

Ohio,  Piqua — Dayton  Power  and  Light  Co.  has  taken  over 
plant  of  Miami  Light,  Heat  and  Power  Co.  and  will  improve 
same. 

Mich.,  Allegan — Consumers  Power  Co.  plans  to  extend  its 
transmission  line  from  Allegan  to  South  Haven  via  Fennville, 
Pullman  and  Lee.  Company  also  contemplates  dam  across 
Kalamazoo  River. 

Mich.,.  Muskegon — Muskegon  Heights  Gas  Co.,  recently  in- 
corporated, will  construct  gas  plant. 

Mich.,  AVhitehall — Frugale  Power  Co.  contemplates  enlarg- 
ing its  hydro-electric  plant.  F.  H.  Speese,  Vice-Pres.  and 
Mgr. 

111.,  Byron — Byron  Electric  Light  and  Power  Co.,  recently 
incorporated  with  $15,000  capital  stock,  plans  to  build  elec- 
tric-light plant  in  Byron. 

AATis„  Manitowac — Plans  being  prepared  for  power  and 
boiler  house  for  municipal  electric-light  and  water-works 
systems. 

AVis.,  Racine — Wisconsin  Gas  and  Electric  Co.,  subsidiary 
of  Milwaukee  Electric  Railway  and  Light  Co.,  Milwaukee,  will 
build  S0xl65-ft.  addition  to  retort  house.  Estimated  cost, 
$25,000. 
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Iowa,  Guttenberg — Citizens  voted  to  construct  municipal 
electric-light  plant. 

Iowa,  Rhodes — Press  reports  state  that  Iowa  Railway  and 
Light  Co.  has  been  granted  franchise  for  transmission  line 
and  distribution  system  for  furnishing  electric-light  and 
power. 

Minn.,  Mazeppa — City  contemplates  expenditure  Of  $10,000 
for  improvements  to  municipal  electric-light  plant. 

Kan.,  Circleville — Citizens  voted  to  issue  bonds  for  munici- 
pal electric-light  plant. 

Ivan.,  Riley — R.  B.  Fegan.  Junction  City,  granted  franchise 
for  electric-light  plant  in  Riley.    Noted  Dec.  16. 

Neb.,  Pleasant  Dale — Martz  Engineering  Co.,  First  National 
Bank  Bldg.,  Lincoln,  preparing  plans  for  municipal  electric- 
light  plant.    Estimated  cost,  $5,000. 

Ark.,  Van  Buren — Bids  will  be  received  about  Jan.  10  by 
Crawford  Gas  and  Oil  Co.,  recently  incorporated  with  $250,000 
capital,  for  10  miles  of  6-,  8-  and  10-in.  piping.  C.  H.  Reece, 
Engr. 

Tex.,  Portland — Bids  will  be  received  until  Jan.  1  by  M.  S. 
Spitler  for  constructing  electric-light  plant.  J.  B.  Moore, 
Engr.    Noted  Dec.  16. 

Okla.,  Law-ton — Franchise  granted  to  Albert  T.  Woods  and 
associates  for  gas  plant  in  Lawton. 

N.  M.,  Albuquerque — A.  G.  Hillberg,  13  Park  Row,  New 
Tork,  N.  Y.,  preparing  plans  for  30,000  hp.  hydro-electric  plant 
at  mouth  of  White  River  Canon  on  Rio  Grande  River.  Esti- 
mated cost,  $2,000,000.  C.  G.  Wilfong,  Philadelphia,  Penn., 
Pres. 

N.  M.,  Clovis — See  item  under  "Water-Works." 

Idaho,  Poeatello — (Official) — We  have  been  informed  that 
bids  for  extending  street  lighting  system  will  be  received 
next  spring.  Estimated  cost,  $35,000.  J.  H.  Giles,  City  Engr. 
Noted  Dec.  9. 

Ariz.,  Casa  Grande — See  item  under  "Water-Works." 

Ariz.,  Miami — See  item  under  "Water-Works." 

Ariz.,  Pho?nix — Young  Men's  Business  Association  is  inter- 
ested in  project  to  install  electric-light  plant  in  Phoenix. 

Ariz.,  Preseott — Surveys  being  made  for  constructing  wa- 
ter storage  dam  and  hydro-electric  plant  on  Burro  Creek, 
near  Preseott.    E.  P.  Thayer,  Indianapolis,  Ind.,  interested. 

Wash.,  Blueslide — Surveys  being  made  by  engineers  of 
Hugh  L.  Copper  Co.  for  power  dam  about  one  mile  north  of 
Blueslide.  The  hvdrochemical  and  power  project  will  involve 
an  expenditure  of  $10,000,000. 

Wash.,  Okanogan — Okanogan  Valley  Power  Co.  will  extend 
its  transmission  lines  along  Okanogan  River  between  Okano- 
gan and  Malotte. 

Ore.,  Conway — J.  Frank  Jones,  Mayor,  considering  draft 
for  franchise  proposed  by  G.  C.  Hardin,  Ft.  Smith,  for  sup- 
plying natural  gas  to  Conway  from  Kibler  Fields  in  Craw- 
ford County. 

Ore.,  Stayton — Stayton  Electric  Light  Co.  will  enlarge  its 
power  plant. 

Calif.,  San  Francisco — Great  Western  Power  Co.  plans  an 
expenditure  of  $4,000,000  for  improvements.  M.  Fleishacker, 
Pres. 

Que.,  Sherbrooke — Bids  will  soon  be  received  for  enlarging 
and  improving  power  plant.  M.  A.  Sammett,  301  McGill  Bldg., 
Montreal,  Consult.  Engr. 

Que.,  Warwiek — Plans  being  considered  for  electric-light 

and  power  systems.     Estimated  cost,  $10,000. 

Ont.,  Aylmer — City  plans  to  build  several  large  additions 
to  its  electric-light  plant. 

Ont.,  Sarnia — Election  will  be  held  Jan.  3  to  vote  on  by-law 
providing  $120,000  for  purchasing  electric  generating  plant 
and  electric  distribution  system  of  Sarnia  Gas  and  Electric 
Co.  and  for  remodeling  same. 

Ont.,  Springfield — City  will  install  electric-light  plant.  Es- 
timated cost,  $5,000.     J.  B.  Lucas,  Clk. 

Ont.,  West  Lome — City  plans  to  build  electric-light  and 
power  plant.  Estimated  cost,  $80,000.  J.  S.  Robertson,  St. 
Thomas,  Clk. 

Bids  In  and  Contracts  Awarded 

Penn.,  Philadelphia — Contract  for  boiler  house  for  Penn- 
svlvania  Sugar  Co.  awarded  to  O'MERA  CONSTRUCTION  CO., 
235  South  Turner  St.,  Philadelphia.    Estimated  cost,  $40,000. 

Va,  Fredericksburg — Contract  for  electric-light  plant  and 
system  for  Southern  Gravel  Co.,  about  4  miles  from  Fred- 
ericksburg, awarded  to  RAPPAHANNOCK  ELECTRIC  LIGHT 
AND  POWER  CO.,  Fredericksburg. 

Mich.,  Charlevoix— GENERAL  ELECTRIC  CO.  OF  MICH- 
IGAN, Detroit,  awarded  contract  for  furnishing  all  electric- 
light  meters  for  year  ending  Nov.  24,  1916. 

III.  ,  Chicago — Contract  for  one-storv  boiler  house  at  4345- 
53  South  Western  Ave.  for  Union  P'etroleum  Co.  awarded  to 
H.  B.  Barnard.    Estimated  cost,  $15,000. 

BRIDGES 
Proposed  Work 

IV.  J.,  Perth  Amboy — Bids  will  be  received  until  8:30  p.m., 
Jan.  5,  bv  Board  of  Water  Commissioners,  for  trestle  over 
South  Am'boy-Bordentown  Turnpike  at.  Runyon.  S.  J.  Mason, 
City  Engr. 

Va.,  Lunenburg — (Official)— Bids  will  be  received  at  Office 
of  Clerk,  Lunenburg  Court  House,  until  noon,  Jan.  3,  for 
reinforced -concrete  bridge  across  Middle  Meherrin  River.  G. 
P.  Coleman,  Richmond,  State  Highway  Comr. 

W.  Va.,  Berkelev  Springs — (Official) — Bids  will  be  received 
until  Jan.  14  by  County  Court  of  Morgan  County  for  two 
reinforced-concrete  arch  bridges  of  60-  and  80-ft.  spans  re- 


spectively. Plans  prepared  by  West  Virginia  State  Road 
Bureau,  Morgantown,  W.  Va.  R.  P.  Davis,  Bridge  Engr., 
West  Virginia  State  Road  Bureau. 

Tenn.,  Manchester — City  and  Nashville,  Chattanooga  &  St. 
Louis  Ry.  will  build  viaduct  over  railway  tracks. 

Tenn.,  Nashville — City  Commission,  Nashville,  Chattanooga 
&  St.  Louis  Ry.  and  Nashville  Traction  and  Light  Co.  will 
lengthen  and  repave  Church  St.  viaduct.  Estimated  cost,  $90,- 
000.    W.  W.  Southgate,  City  Engr. 

Ohio,  Lima — City  Council  plans  to  construct  viaduct  over 
Ottawa  River  between  North  and  South  Lima.  Estimated 
cost,  $50,000.    Carl  Bryson,  City  Engr. 

111.,  Ottawa — Citizens  of  La  Salle  Township  will  issue 
$85,000  bonds  for  Shippensport  Bridge.    Noted  Oct.  7. 

Iowa,  Waverly — Bids  will  be  received  by  County  Auditor 
until  Jan.  6  for  substructure  of  bridge  across  Cedar  River. 
Estimated  cost,  $4,500.    C.  A.  Cool,  County  Engr. 

Mo.,  St.  Joseph — St.  Joseph  &  Grand  Island  R.R.  con- 
templates an  expenditure  of  about  $50,000  for  repairing  pivot 
pier  of  Missouri  River  bridge. 

Mo.,  St.  Louis — City  Plan  Commission  has  recommended 
construction  of  Kingshighway  Blvd.  viaduct  over  Broadway. 
Estimated  cost,  $60,000. 

Mo.,  Warrensburg — Bids  will  be  received  by  David  Mohler, 
Countv  Engr.,  until  Jan.  4,  for  20  steel  bridges.  Noted 
Sept.  23. 

Tex.,  Ft.  Worth — Bids  will  be  received  until  Jan.  3  by 
Commissioners  of  Tarrant  County  for  reconstructing  Park 
St.  Bridge.  Estimated  cost,  $7,500.  H.  P.  Haynes,  County 
Engr.    Noted  Dec.  23. 

Tex.,  Riverside — Commissioners  of  Trinity  County,  Grove- 
ton,  and  Walker  County,  Huntsville,  will  build  bridge  across 
Trinity  River  at  Riverside.  Estimated  cost,  $60,000,  to  be 
divided  equally  between  the  two  counties. 

Okla.,  Oklahoma — Bids  will  be  received  until  Jan.  10  for 
12  reinforced-concrete  bridges  in  Oklahoma  County.  Esti- 
mated cost,  $35,000.    M.  Cornelius,  County  Clk. 

Okla.,  Sulphur — All  bids  recently  received  for  bridge  across 
Washite  River  rejected.  New  bids  will  be  received  until  Jan. 
20  by  B.  B.  Horsman,  Clk.  of  Murray  County. 

Ariz.,  Tucson — Bids  will  be  received  by  L.  O.  Cowan,  City 
Clk.,  until  5  p.m.,  Jan.  15,  for  reinforced-concrete  bridge  across 
Santa  Cruz  River.    Estimated  cost,  $50,000.    Noted  Sept.  16. 

Ore.,  Portland — Plans  prepared  for  400-ft.  bridge  over 
Balch  Creek  Canon  to  connect  Cornell  Rd.  with  Lincoln  Blvd. 
Estimated  cost,  $135,000.    Philip  H.  Dater,  City  Engr. 

Calif.,  Los  Angeles — Bids  will  be  received  by  H.  J.  Lelande, 
County  Clk.,  untii  2  p.m.,  Jan.  3,  for  bridge  on  Palm  Ave. 

Calif.,  Los  Angeles — Bids  will  be  received  by  H.  J.  Lelande, 
County  Clk.,  until  2  p.m.,  Jan.  3,  for  bridge  on  Mountain  Ave. 

Calif.,  Sacramento — State  Highway  Commission  will  build 
bridge  across  Eel  River  near  Scotia  in  Humboldt  County.  Es- 
timated cost,  $90,000,  and  Humboldt  County  will  pay  $40,000 
of  cost. 

Bids  In  and  Contracts  Awarded 

Penn.,  Philadelphia — Contract  for  Diamond  St.  Bridge  over 
connecting  railway  awarded  to  CANTRELL  CONSTRUCTION 
CO.,  Philadelphia,  at  $60,758.    Noted  Dec.  9  and  23. 

Penn.,  Phuenixville — (Official)- — Contract  for  reinforced- 
concrete  bridge  across  Schuylkill  River  between  Phcenixville 
and  Mont  Clare  awarded  to  AMBLER-DAVIS  CO.,  Hanson 
Bldg.,  Philadelphia,  at  $80,894.    Noted  Dec.  9. 

Va.,  Norfolk — Contract  for  bridge  over  Tanner's  Creek  on 
Jamestown  Blvd.  awarded  to  ALSOP  &  PIERCE,  at  $28,780. 

Fla.,  Clearwater — (Official) — We  have  been  informed  that 
bridge  from  Clearwater  to  Clearwater  Key  will  be  built  by 
E.  W.  Parker  and  associates  under  supervision  of  E.  W. 
Parker  and  not  by  Pinnellas  County  as  stated  in  our  issue 
of  Dec.  9.  Work  will  be  done  by  their  own  forces  and  no  bids 
received. 

Ohio,  Marysville — Contract  for  steel  bridge  over  Buck  Run 
awarded  to  JOHN  L.  PORTER,  Marysville,  at  $4,631. 

Ind.,  Indianapolis — Dunn-McCarthy  Co.,  Chicago,  111.,  at 
$53,659,  submitted  only  complete  bid  for  bridges,  abutments 
and  undergrade  to  crossings  connected  with  crossing  improve- 
ments at  Drover  St.  and  White  River  levee  under  Cleveland, 
Cincinnati,  Chicago  &  St.  Louis  Ry.  and  Vandalia  R.  R. 

Ind.,  Linton — Contract  for  Joshua  Neal  Bridge  in  Stockton 
Township,  near  Linton,  and  Lukenbill  Bridge  in  Stafford 
Township,  near  Marco,  awarded  to  VINCENNES  BRIDGE  CO., 
Vincennes. 

111.,  Bellflower — (Official) — Contract  for  steel  bridge  in 
Lexington  Township  awarded  to  PORTER-McCULLY  CON- 
STRUCTION CO.,  Mackinaw,  at  $12,990.    Noted  Dec.  2. 

111.,  Watseka  —  (Official)  —  Contract  for  reconstructing 
bridge  No.  137  awarded  to  CONTINENTAL  BRIDGE  CO., 
Peotone,  at  $6,100.    Noted  Dec.  2. 

Neb.,  Tekamah — (Official) — Contract  for  concrete  culverts 
awarded  to  H.  J.  CATHROE,  Omaha,  at  $21,330.  Towl  En- 
gineering Co.,  Omaha,  Engr. 

Tex.,  El  Paso — Contract  for  four  bridges  across  Rio  Grande 
River  awarded  to  EL  PASO  BRIDGE  AND  IRON  CO.,  El  Paso, 

at  $24,000. 

WATER- WORKS 

Proposed  Work 

Maine,  Lewiston — Maine  Public  Utilities  Commission  gave 
authority  to  Wilton  Water  Co.  to  issue  $8,000  bonds  for  in- 
stalling new  intake  stream  chamber  and  new  pipes. 

Maine,.  Madison — Citizens  contemplate  14-in.  water  main 
from  Hancock  Pond.    Estimated  cost,  $130,000. 

N.  Y.,  Liverpool — Citizens  considering  installation  of  water 
system.    Estimated  cost,  $25,000. 

N.  J.,  Peapack — Borough  sold  $55,000  bonds  for  municipal 
water  plant. 
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Penn,,  Danville — Bids  will  be  received  Jan.  19  by  Water 
Commissioners  for  reinforced-concrete  rapid  sand  filter  of 
300,000  gal.  capacity.  Chester  &  Fleming,  Union  Bank  Bldg., 
Pittsburgh,  Penn.,  Engr. 

Penn.,  Leighton — (Official) — Plans  being  prepared  for  wa- 
ter works  system.    W.  N.  Bowyer,  City  Engr.    Noted  Dec.  16. 

Va.,  Norfolk — (Official) — Bids  will  be  received  by  Board 
of  Control  until  Jan.  8  for  repairing  three  dams  and  spill- 
ways. Estimated  cost,  $56,000.  T.  B.  Bornin,  Engr.-in- 
charge.    Noted  Nov.  4.     (See  adv.) 

W.  Va.,  Buckhanuon — See  item  under  "Light,  Heat  and 
Power." 

W.  Va.,  Fairmont  —  City  contemplates  installing  water 
meters.  Estimated  cost,  $30,000.  Ira  Smith,  Corarar.  Water 
and  Sewers. 

Ga.,  Savannah — City  plans  expenditure  of  $15,000  to  ex- 
tend water  mains.    E.  R.  Conant,  Ch.  Engr.  Water  Dept. 

Fla.,  Ft.  Meade — City  sold  $33,000  bonds  for  extension  of 
sewer  system,  water-works  and  construction  of  new  electric- 
light  plant. 

S.  C,  Charleston— Citizens  defeated  $1,500,000  bonds  for 
water-works.    Noted  Dec.  2. 

Miss.,  Oxford — J.  H.  Lawshee,  City  Clk.,  will  issue  $6,500 
bonds  for  water-works  and  electric-light  improvements. 

Miss.,  Pass  Christian — Bids  will  be  received  until  Jan.  4 
for  laving  4-in.  water  main  in  Davis  Ave.  near  Third  St.  to 
North  "Railroad  St.    W.  A.  Terrell,  City  Clk.    Noted  Sept.  23. 

Tenn.,  Sharon — Citizens  voted  $25,000  bonds  for  water- 
works system  and  electric-light  plant. 

Ky.,  Glasgow — W.  M.  Dickinson  and  others  have  purchased 
property  of  Glasgow  Water  Co.  and  plan  considerable  improve- 
ments. 

Ky.,  Hazard — Hazard  Water  Co.  contemplates  extending 
pipe  through  all  main  streets  and  installing  filtration  plant  at 
power  house. 

Ohio,  Akron — State  will  order  installation  of  water  meters 
capable  of  measuring  flow  through  20-in.  pipe  at  plants  of 
large  consumers  of  canal  water  in  Akron  and  Cincinnati 
manufacturing  districts.  Prank  R.  Fauver,  State  Supt.  of 
Pub.  Wks. 

Ohio,  South  Charleston — Bids  received  Dec.  14  for  water 
system  rejected.  Work  will  be  readvertised.  W.  L.  Wentz, 
City  Clk.    Noted  Dec.  9. 

Ind.,  Ligonier — City  Council  voted  to  extend  water  mains 
in  North  Main,  North  and  Chatham  St. 

Ind.,  Miller — (Official) — Citizens  voted  $12,500  bonds  for 
water  works  system.     Carl  Olander,  City  Clk. 

Mich.,  Albion — (Official) — Citizens  voted  $10,000  bonds  for 
completing-  municipal  water  system.  J.  W.  Smith,  City  Clk. 
Noted  Nov.  11. 

Mich.,  Menominee — Menominee  Water  Co.  will  sell  $200,000 
bonds  for  municipal  water-works  system.    Noted  Nov.  11. 

Mich.,  Monroe — -James  W.  Follin,  Engr.,  submitted  reports 
for  water-supply  system,  also  recommends  installation  of 
filtration  plant. 

Mich.,  Mt.  Morris — (Official) — Bids  will  not  be  received 
until  spring  for  installation  of  water  system.  H.  W.  Graham, 
Pres.    Noted  Dec.  2. 

111.,  Bluffs — Fuller-Coult  Co.,  Chemical  Bldg-.,  St.  Louis,  Mo., 
retained  to  prepare  preliminary  plans  for  water  works  sys- 
tem. 

111.,  Glasford — Fuller-Coult  Co.,  Chemical  Bldg.,  St.  Louis, 
Mo.,  preparing  plans  for  water  works  system. 

111.,  Lebanon — Fuller-Coult  Co.,  Chemical  Bldg.,  St.  Louis, 
Mo.,  preparing  preliminary  plans  for  water  works  system. 

III.,  Virden — Fuller-Coult  Co.,  Chemical  Bldg.,  St.  Louis, 
Mo.,  preparing  preliminary  plans  for  water  works  system. 

Iowa,  Ft.  Madison — Citizens  recently  voted  for  sewer  sys- 
tem. 

Iowa,  Iowa  City — City  Council  plans  to  improve  water 
works.     Estimated  cost,  $50,000. 

Iowa,  Winterset — Citizens  will  soon  vote  on  $15,000  bonds 
for  water  works. 

Minn.,  St.  Paul — Bids  will  be  received  until  Jan.  17  by 
August  Hohenstein,  City  Pur.  Agt.,  for  30,000,000-gal.  and 
7,000,000-gal.  covered  reservoir,  15,000,000-gal.  pumping  en- 
gine, motor  driven,  revolving  screening  equipment.  Esti- 
mated cost,  $10,000.    Noted  Sept.  30. 

Minn.,  St.  Paul — William  M.  Jones  preparing  plans  for 
water  system.    Estimated  cost,  $500,000. 

Kan.,  Humbolt — Plans  for  municipal  water-works  system 
approved  by  Public  Utilities  Commission.  Estimated  cost, 
$12,000.    Noted  Dec.  16. 

Mont.,  Three  Forks — City  contemplates  improvement  of 
water  system.     Estimated  cost,   $12,000.     Noted  Nov.  4. 

Ark.,  Beebe — Contract  for  water  system  will  be  let  in 
February.  Estimated  cost,  $15,000.  Lund  &  Hill,  Little  Rock, 
Ark.,  Consult.  Engr.    Noted  Dec.  2. 

Ark.,  Dardanelle — City  retained  J.  F.  Halliday,  McAlester, 
Okla.,  as  engineer  for  improvements  to  water  works.  Esti- 
mated cost,  $15,000.     Noted  Dec.  23. 

Tex.,  Carthage — See  item  under  "Sewers." 

Tex.,  Cooper — See  item  under  "Sewers." 

Tex.,  Ft.  Worth — Citizens  will  vote  Jan.  6  on  $500,000  bonds 
for  water-works  system. 

Tex.,  Mart — City  sold  $18,000  bonds  for  improvements  to 
water  works.    J.  L.  Vaughn,  Mayor.    Noted  Dec.  2. 

Tex.,  Texarkana — Citizens  voted  to  improve  water-works 
system. 

Tex.,  Trinity- — Plans  prepared  for  water  system.  H.  S. 
Wilder,  Houston,  Consult.  Engr.    Noted  Dec.  2. 


Okla.,  Stillwater — Citizens  defeated  $116,000  bonds  for 
water  works  system. 

N.  M.»  Clovis — City  Council  will  hold  election  to  vote  on 
$25,000  bonds  for  extension  and  improvement  to  sewer,  water 
and  light  systems. 

Idaho,  Downey — W.  D.  Cotton,  Engr.,  Idaho  Falls,  retained 
by  City  Council  to  prepare  plans  for  water  system. 

Idaho,  Pocatello — City  sold  $400,000  bonds  for  municipal 
water  system.     Noted  Oct.  14. 

Utah,  Providence — Town  Board  plans  new  water-works 
system. 

Arise.,  Casa  Grande  —  Citizens  will  vote  on  bonds  for 
municipal  water  works  and  electric-light  plant.  E.  It.  Stoner, 
City  Clk. 

Ariz.,  Miami — Citizens  voted  $80,000  bonds  for  municipal 
winter  system;  also  $40,000  bonds  for  municipal  electric-light 
plant.    Noted  Dec.  2. 

Wash.,  Colville — City  Council  retained  Sawver  Bros.,  Engr., 
Spokane,  for  construction  of  new  water  supply  system. 
Estimated  cost,  $15,000.    Noted  Oct.  7. 

Wash.,  Ridgefield — Bids  will  be  received  by  J.  W.  Black- 
burn, Town  Clk.,  until  Jan.  4  for  water  system.  Estimated 
cost  between  $10,000  and  $15,000.     Noted  Nov.  11. 

Wash.,  Seattle— Board  of  Public  Works  considering  plans 
for  water  mains  in  Michigan  St.  Estimated  cost,  $10,000.  J. 
H.  Dimock,  City  Engr. 

Wash.,  Seattle — Board  of  Public  Works  considering  plans 
for  water  mains  in  Orcas  and  Doris  St.  Estimated  cost,  $10,- 
000.    A.  H.  Dimock,  City  Engr. 

Ore.,  Grants  Pass — Citizens  defeated  proposition  to  pur- 
chase and  improve  water  system.    Estimated  cost,  $120,000. 

Ore.,  Turner — R.  O.  Thomas,  Mayor-elect,  contemplates  the 
installation  of  a  water  system. 

Que.,  Sherbrooke — City  Council  will  install  water  main  in 
Wellington  St.  Estimated  cost,  $4,720.  F.  McKean,  Supt., 
Water-Works  Dept. 

Ont.,  Dryden — Plans  prepared  for  water  system.  Estimated 
cost,  $25,000.  B.  S.  McKenzie,  1002  Union  Trust  Bldg.,  Winni- 
peg, Consult.  Engr.    Noted  Dec.  2. 

Ont.,  Dundas — Plans  being  prepared  for  water  mains  in 
several  streets.    R.  W.  Karch,  Chn.  Pub.  Utilities  Comn. 

Ont.,  Midland — Citizens  plan  expenditure  of  $13,000  for 
addition  to  its  water-works  plant.    Frank  R.  Weston,  City  Clk. 

Ont.,  tlnionville — Plans  being  prepared  by  J.  E.  James,  City 
Engr.,  57  Adelaide  St.  E.,  Toronto,  for  water-works  system. 
Estimated  cost,  $14,000. 

Bids  In  and  Contracts  Awarded 

R.  I.,  Cranston — (Providence  post  office) — Low  bids  re- 
ceived for  making  wash  and  core  borings  were  as  follows: 
Sprague  &  Henwood,  Inc.,  Scranton,  Penn.,  at  $10,460;  William 
Gates  Stearns,  Jamaica,  N.  Y.,  at  $12,380;  Alliance  Well  Co., 
Providence,  R.  I.,  at  $12,830.  Walter  B.  Chafee,  City  Clk. 
Noted  Dec.  9. 

IV.  Y.,  New  York — (Official) — Lowest  bid  submitted  for  fur- 
nishing apparatus  and  appurtenances  for  applying  liquid 
chlorine  to  Croton  water-supply  at  Dunwoodie,  Yonkers,  was 
that  of  Wallace  &  Tiernan  Co.,  Inc.,  136  Liberty  St.,  New 
York,  at  $6,645.    Noted  Dec.  16. 

N.  J„  Secaucus — Contract  for  water  pipe  line  connections 
at  County  Road  and  Countv  Farm,  awarded  to  CULLIGAN  & 
MACH,  122  Wes,t  26th  St.,  Bayonne. 

N.  J.,  Ventnor — (Official) — Contract  for  supply  of  pumps  and 
air  compressors  awarded  to  JOSEPH  T.  SURIGARD  &  CO., 
Philadelphia,  Penn.    Estimated  cost,  $30,674.    Noted  Nov.  11. 

Penn.,  Philadelphia — Lowest  bids  received  for  equipment 
for  city  pumping  stations  were  as  follows:  Coal  storage  and 
handling  equipment,  Specialty  Engineering  Co.,  Trenton  and 
Allegheny  Ave.,  Philadelphia,  $17,950;  stokers  and  superheat- 
ers, Combustion  Engineering  Corporation,  $17,950;  blowers. 
i.  F.  Sturtevant  Co.,  $1,900;  c.-i.  pipes  and  special  fittings 
Standard  Cast-Iron  Pipe  and  Foundry  Co.,  Bristol,  Tenn., 
$6  427;  mechanical  stoker  equipment,  Combustion  Engineering 
Corporation,  $15,864. 

Ga.,  Fitzgerald — Contract  for  reinforced-concrete  clear- 
water  basin  awarded  to  CASE  &  COTHRAN,  Candler  Bldg., 
Atlanta,  Ga.     Estimated  cost,  $6,500. 

Ohio,  Cleveland — Contract  for  water  mains  in  South  Wood- 
land Rd  ,  awarded  to  LANSEE  CO.,  Cleveland  Heights.  Esti- 
mated cost,  $20,000.  F.  A.  Pease  Engineering  Co.,  Marshall 
Bldg.,  Cleveland,  Engr.    Noted  Dec.  9. 

Ohio,  Wilberforce — Contract  for  improvements  to  water 
supply  system  awarded  to  SHARTLE  MACHINE  CO.,  Co- 
lumbus.    Noted  Dec.  2. 

Mich.,  Albion — (Official) — Low  bidders  for  pumping  sta- 
tion and  boiler  house  for  water  system  were  F.  W.  Schmacher, 
Albion,  at  $7,688;  Weston  Bros.,  Albion,  at  $11,072.  J.  C.  Smith, 
City  Clk.    Noted  Dec.  9. 

Mich.,  Detroit — Contract  for  water-works  system  awarded 
by  Board  of  Water  Commissioners  to  GAMON  METER  CO., 
Newark,  N.  J. 

111..  Frankfort — Contract  for  new  water  mains  awarded  to 
CHIT\GO  HEIGHTS  COAL  CO.,  Chicago.  Estimated  cost, 
$10,919. 

111.,  Gnlesburg — (Official) — Bids  for  tubular  deep  well  re- 
jected.   F.  L.  M.  Connolly,  City  Engr.    Noted  Dec.  16. 

Wis.,  West  Allis — Contract  for  laying  water  main  in  50th 
Ave.  awarded  by  City  Council  to  H.  HOHENSE. 

N.  D.,  Velva — City  Council  rejected  all  bids  for  improve- 
ments to  water  works. 

Tex.,  Dallas — (Official) — Contract  for  new  water  pipes  in 
Oakcliff  St.  awarded  to  AMERICAN  CAST  IRON  PIPE  CO. 
Estimated  cost,  $215,000.  J.  M.  Preston,  City  Engr.  Noted 
Dec.  16. 
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Ore.,  Gaston — Contract  for  water  works  system  awarded  to 
V.  R.  DENNIS,  Lewis  Bldg.,  Portland.    Estimated  cost,  $7,500. 

Ore.,  Milwaukee — Low  bidders  for  water  works  system 
were:  Giebisch  &  Joplin,  Portland,  $22,542;  Oskar  Huber, 
Portland,  $24,666;  J.  F.  Shea,  Portland,  $24,982.  J.  W.  Morris, 
City  Engr.    Noted  Nov.  25. 

Que.,  Prineevllle — Contract  for  water  system,  pumping 
station,  also  4-in.  and  6-in.  c.-i.  pipes,  valves,  pumps,  hydrants, 
etc.,  awarded  to  B.  PEENEY.  Estimated  cost,  $25,000.  Noted 
Dec.  9. 

Ont„  Broekville — Contract  for  filtration  plant  awarded  to 
ROBERTS  FILTRATION  CO.,  Derby,  Penn.  Estimated  cost, 
$86,000.    Noted  Oct.  22. 

B.C.,  Port  Moody — Contract  for  supply  pipe  for  new 
water-works  system  awarded  to  CANADIAN  PIPE  CO. 

SEWERS 
Proposed  Work 

Mass.,  New  Bedford — Bids  will  be  received  until  Jan.  12  for 
installing  intercepting  sewers.  Estimated  cost,  $65,000.  Wil- 
liam F.  Williams,  City  Engr.    Noted  Oct.  21. 

N.  Y.,  Buffalo — City  plans  expenditure  of  $4,000,000  for  sew- 
age-disposal plant. 

N.  Y.,  New  Roehelle — Board  of  Estimates  passed  $50,000 
bond  issue  for  sewage-disposal  plant. 

N.  Y.,  North  Tonawanda — Citizens  plan  expenditure  of  be- 
tween $150,000  and  $160,000  for  sewage-disposal  plant. 

N.  .  Y.,  Oneonta — (Official) — Bids  will  be  received  next 
spring  for  sewage-disposal  plant.  Estimated  cost,  $45,000.  F. 
M.  Gurney,  City  Engr.     Noted  Dec.  16. 

N.  Y.,  Utica — Harry  R.  Hays,  Commissioner  of  Public 
Works,  recommends  that  plans  be  prepared  for  improvements 
to  sewer  system. 

N.  J.,  Jersey  City — Board  of  Commissioners  approved  in- 
stallation of  new  sewer  in  Horseshoe  Section. 

Md.,  Baltimore — Citizens  defeated  $40,000  bonds  for  three 
sanitary  sewers. 

Va.,  Norfolk — City  will  construct  concrete  drain  and  cul- 
vert in  south  end  of  Dinwiddie  St.    W.  T.  Brooke,  City  Engr. 

N.  C,  Greensboro — Citizens  voted  $75,000  bonds  for  improv- 
ing and  extending  sewers  and  water  mains.    Noted  Nov.  11. 

N.  C,  Kings  Mountain — City  contemplates  sewer  system. 

Pla.,  Ft.  Meade — See  item  under  "Water-Works." 

Fla.,  Gainesville — See  item  under  "Streets  and  Roads." 

Fla.,  Gainesville — (Official) — Bids  will  be  received  in  Feb- 
ruary for  extension  of  sewer  svstem.  Estimated  cost,  $12,000. 
G.  H.  Cairns,  City  Engr.    Noted  Dec.  16. 

Fla.,  Key  West — John  J.  Quinn  and  John  R.  Pearson  ap- 
plied for  franchise  to  construct  sewer  system. 

Tenn.,  Nashville — Citv  Commissioners  plan  to  build  new 
sewers.  Estimated  cost,  $300,000.  W.  W.  Southgate,  City 
Engr. 

Ky.,  Pad u call — See  item  under  "Buildings." 

Ohio,  Greenville — Plans  been  prepared  for  trunk  sewer  in 

Greenville.    Estimated  cost,  $50,000. 

Ohio,  Lancaster — Citv  plans  storm  sewer  in  South  Broad 
St.  from  Hocking  River  to  Main  St.    Estimated  cost,  $8,200. 

Ohio,  Middletown — Bids  will  be  received  by  City  Commis- 
sion, City  Hall,  until  noon,  Jan.  4,  for  storm  and  sanitary 
sewer  in  various  streets. 

Ohio,  Portsmouth  —  City  Council  sold  $32,500  bonds  for 
sewer  construction. 

Ohio,  YounR-stown — Bids  will  soon  be  received  for  sewer 
in  Mill  Creek  Sewer  District.  Frank  Little,  City  Engr.  Noted 
Oct.  21. 

Ind.,    Fair  it — (Official) — W.    J.    Sherman    Co.,  Toledo, 

Ohio,  has  been  retained  to  prepare  plans  for  complete  san- 
itary sewer  system. 

III.,  Alton — J.  E.  Schwaab,  City  Engr.,  is  preparing  plans 
for  East  Side  trunk  sewer.    Noted  Sept.  16. 

Iowa,  Clinton — Bids  will  be  received  until  Jan.  11  for  storm 

sewer  in  First  St.    Estimated  cost,  $5,323. 

Iowa,  Hamilton — Bids  will  be  received  until  Jan.  7  for 
sanitary  sewer  system.  P.  A.  Van  Pelt,  City  Clk.  Noted 
Dec.  23. 

Iowa,  Rock  Valley — Press  reports  state  citizens  contem- 
plate sewer  system. 

Iowa,  Waterloo — Citizens  contemplate  sewer  system  and 
sewage-disposal  plant.  Estimated  cost.  $5,000.  Burns  &  Mc- 
Donnell, 821  Scarritt  Bldg.,  Kansas  City,  Mo.,  Engr. 

Kan.,  Kansas  City — City  plans  to  construct  sewer  system. 
J.  L.  Beggs,  Street  Comr. 

Neb.,  Pierce — Bids  will  be  received  about  Mar.  1  by  L.  P. 
Connor,  Citv  Clk.,  for  sewer  system.  Estimated  cost,  $20,000. 
Noted  Dec.  23. 

PIo.,  St.  Louis — Bids  will  be  received  by  city  until  noon, 
Jan.  7.  for  constructing  North  Baden  public  sewer,  First  Sec- 
tion, also  for  sewers  in  Glaise  Creek  Sewer  District  No.  12. 

Tex.,  Carthage — City  Council  contemplates  sewer  and  wa- 
ter works  systems. 

Tex.,  Cooper — City  contemplates  sewer  and  water  works 
system. 

Tex.,  Dallas — Bids  will  be  received  about  Jan.  15  for 
purchase  of  $350,000  bonds  for  sewage-disposal  plant. 

Tex.,  Dallas — City  Commissioners  will  soon  receive  bids 
for  sanitary  sewer  main  between  Zang's  Blvd.  and  Winnetka 
Ave.  in  Oakcliff.    Estimated  cost,  $21,500.    Noted  Nov.  11. 

Tex.,  Graham — Citizens  will  vote  on  bonds  for  sewer  sys- 
tem.   Noted  Dec.  16. 


Tex.,  Venus — City  will  hold  election  Jan.  11  to  vote  on  $10,- 
000  bonds  for  sewer  system. 

Okla.,  Enid — Plans  being  prepared  for  sewer  system  in 
three  new  sewer  districts  and  for  extensions  in  two  districts. 
W.  C.  Rogers,  City  Clk.     Noted  Dec.  2. 

N.  M.,  Clovis — See  item  under  "Water-Works-" 

Ore.,  La  Grande — Contract  for  sewer  system  will  be  let  in 
January.  Estimated  cost,  $16,000.  L.  D.  Howland,  City  Engr. 
JNoted  Dec.  9. 

Calif.,  Pomona — Board  of  Trustees  approved  plans  for 
sewer  system.    Estimated  cost,  $55,000. 

Bids  In  and  Contracts  Awarded 

Mass.,  Needham — (Official) — Contract  for  sewer  work  in 
Section  No.  104  awarded  to  BAY  STATE  DREDGING  CON- 
TRACTING CO.,  247  Atlantic  Ave.,  Boston.  Estimated  cost, 
$59,055.    Noted  Dec.  23. 

Mass.,  Needham — Contract  for  sewer  work  in  Section  No. 
103  awarded  to  BRUNI  &  POTITTI,  18  Tremont  St.,  Boston. 
Estimated  cost,  $34,011. 

N.  Y.,  Buffalo — Contract  for  sewer  in  Swan  and  Seneca  St., 
awarded  to  JOSEPH  F.  STABELL  CONSTRUCTION  CO.,  Ni- 
agara St.,  Buffalo.  Estimated  cost,  $110,693.  George  H.  Nor- 
ton, City  Engr. 

N.  Y.,  Mt.  Vernon — Contract  for  sewers  awarded  to  FRED 
W.  BURNHAM,  30  East  42nd  St.,  New  York,  N.  Y. 

N.  J.,  Jersey  City — Contract  for  pipe  sewer  in  Wade  St. 
to  connect  with  sewer  in  Ocean  Ave.,  awarded  to  CHARLES 
O'NEILL.     Noted  Nov.  IS. 

Mil.,  Baltimore — Low  bids  received  for  lateral  sewers  in 
District  No.  34C,  Sanitary  Contract  No.  170  were  from  Glass 
&  McAleer,  2030  Hartford  Ave.,  Baltimore;  in  District  No. 
39C,  Sanitary  Contract  No.  171,  W.  H.  &  C.  F.  Thompson,  530 
East  70th  St.,  Baltimore.    Noted  Nov.  25. 

Ala.,  Citronelle — Contract  for  sewer  svstem  awarded  bv 
city  to  J.  W.  GURLEY  &  CO.,  Mobile.  Estimated  cost,  $28,088. 
Edgar  B.  Kay,  Tuscaloosa,  Engr.    Noted  Oct.  14. 

Ohio,.  Spring-field — Low  bids  for  constructing  a  number  of 
sewers  in  various  streets  were  received  from  Huonker  & 
Krumholtz,  at  $4,579  and  R.  J.  Cavanaugh,  at  $4,857.  Noted 
Nov.  15. 

Ind.,  Mishawaka — Contract  for  sewers  in  Wenger  Ave. 
from  Lincoln  Highway  to  Homewood  Ave.  awarded  to  M. 
SMITH,  Elkhart. 

Ind.,  Wabash — Contract  for  sanitary  sewers  in  Thorne  and 
Market  St.,  awarded  to  GEORGE  E.  HIPSKIND.  W.  L.  Agan, 
City  Engr. 

Mich.,  Grand  Rapids — Board  of  Public  Works  awarded  con- 
tract for  sewer  in  Sheridan  Ave.  to  DEBRUINE  &  NEUWSEN. 

Minn.,  Belle  Plaine — Contract  for  sanitary  sewers  in  Mar- 
ket, Forest  and  Meridan  St.  awarded  to  ILLSTRUP  &  OLSEN, 
Minneapolis.     Estimated  cost,  $6,804.     Noted  Dec.  2. 

Minn.,  St.  Paul — (Official) — All  bids  rejected  for  sewer  in 
Eaton  St.    O.  Claussen,  City  Engr.    Noted  Dec.  16. 

Minn.,  St.  Paul — Contract  for  installing  4.300  ft.  15-in.  to 
36-in.  sewer  awarded  to  TANNER  BROS.,  Detroit,  Mich.  Es- 
timated cost,  $24,490. 

Kan.,  Cherryvale — (Official) — Contract  for  sewers  in  Dis- 
trict No.  2  awarded  to  AXTEL  &  OLDHAM,  Kansas  City,  Mo. 
Estimated  cost,  $14,401.    Noted  Nov.  25. 

Kan.,  Hutchinson — (Official) — Contract  for  sanitary  sewer 
for  Hyde  Park  addition  awarded  to  J.  H.  SHEARS  &  SONS, 
Hutchinson.    E.  Metz,  City  Clk.    Noted  Oct.  21. 

Neb.,  Lincoln — (Official) — Contract  for  storm  sewer  in  J 
St.  awarded  to  CATHROE  CO.,  Omaha,  Neb.  Estimated  cost, 
$5,391.    T.  H.  Berg,  City  Clk.     Noted  Dec.  16. 

Tex.,  Houston — Contract  for  sewer  improvements  awarded 
as  follows:  HORTON  &  HORTON,  Burnett  St.  sewer,  at  $70,- 
500;  Paschal  St.,  North  Main  to  Cochran  St.,  at  $17,600;  DAVIS 
BROS.,  White  Oak  and  Florence  St.  sewer,  at  $2,000.  E.  E. 
Sands,  City  Engr.    Noted  Dec.  9. 

Ore.  Portland  —  Contract  for  sewers  in  various  streets 
awarded  to  W.  S.  WEAVER,  Portland.  A.  L.  Barbour,  City 
Clk.    Noted  Sept.  30. 

Calif.,  San  Francisco — (Official) — Low  bidder  for  sewer 
svstem  in  South  Bay  View  District  was  Tibbetts-Pacific  Co., 
16  California  St.,  San  Francisco,  at  $37,788.  M.  M.  O'Shaugh- 
nessy,  City  Engr.    Noted  Dec.  2. 

Out.,  Hull — Citizens  will  install  sewers  in  Scott  and 
Chateauguay  St.  by  day  labor.    J.  P.  A.  Laforest,  City  Engr. 

Out.,  Ottawa — City  will  construct  sewer  by  day  labor.  Es- 
timated cost,  $425,000.  F.  C.  Ashwith,  City  Engr.  R.  S.  &  W. 
S.  Lea,  10  Cathcart  St.,  Montreal,  Que.,  Consult.  Engr.  Noted 
Nov.  4. 

Out.,  Sarnia — Contract  for  sewers  in  Stewart  St.,  N.,  Stew- 
art St.,  S.,  and  William  St.  awarded  to  PATRICK  CORRIGAN. 
Estimated  cost,  $4,626. 

Ont.,  Toronto — Contract  for  sewers  in  various  streets 
awarded  to  W.  E.  TAYLOR,  43  Clinton  St.,  Toronto.  Estimated 
cost,  $22,000.    Noted  Dec.  16. 


GARBAGE 

Proposed  Work 

N.  Y„  Binghamton — John  A.  Giles,  City  Engr.,  recommended 
to  City  Council  construction  of  garbage  incinerating  plant  on 
Noyes  Island.     Estimated  cost,  $110,000. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)- — Bids 
will  be  received  by  J.  T.  Fetherston,  Comr.  of  Street  Cleaning, 
Municipal  Bldg.,  until  noon,  Jan.  IS,  for  final  disposition  of 
garbage  from  boroughs  of  Manhattan,  Bronx,  Brooklyn  and 
of  City  of  New  York  on  city  land,  Form  No.  2. 
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_,.,N«  X'A  *ork — (Borough   of   Manhattan)  —  (Official)  — 

Bids,  will  be  received  until  noon,  Jan.  18,  at  Room  1247, 
Municipal  Bldg.,  Borough  of  Manhattan,  for  disposal  of  gar- 
bage for  period  of  five  years  in  Boroughs  of  Manhattan, 
Bronx  and  Brooklyn.  (See  adv.)  Plans  and  specifications  on 
file  at  office  of  "Engineering  News,"  36th  St.  at  Tenth  Ave., 
New  York. 

Ohio,  Cleveland — Bids  will  be  received  until  noon,  Jan.  4, 
by  Adam  H.  Graham,  Dir.  of  Pub.  Ser.,  for  disposal  of  garbage 
for  period  of  two  years,  from  Apr.  1,  1916,  to  Apr.  1,  1918. 

Ohio,  Columbus — Bids  will  be  received  until  noon,  Jan.  4, 
by  George  A.  Borden,  Dir.  of  Pub.  Ser.,  for  purchase  of 
garbage  grease  and  tankage  produced  at  Municipal  Reduc- 
tion Plant. 

Wis.,  West  Allis — Bids  will  be  received  until  7:30  p.m.,  Jan. 
3,  by  E.  J.  Oberst,  City  Engr.,  for  municipal  garbage  inciner- 
ator.   Estimated  cost,  $5,000.    Noted  Dec.  2. 

Bids  In  and  Contracts  Awarded 
IV.  Y„  Utica — Contract  for  collection  and  removal  of  garb- 
age for  five  years,  from  Jan.  1,  1916,  to  Dec.  31,  1920,  awarded 
to   DANIEL,  T.   BECKER   and   JOHN  J.   O'NEILL,   Utica,  at 
$125,940. 

N.  Y.,  Utica — Contract  for  cleaning  paved  streets  of  city 
for  five  years  from  Jan.  1.  1916,  to  Dec.  31,  1920,  awarded  to 
HARRY  W.  ROBERTS  CO.,  Utica,  at  $332,400. 

Penn.,  Philadelphia — Contract  awarded  by  Department  of 
Public  Works  for  collection  and  disposal  of  garbage  for  1916 
to  PENN  REDUCTION  CO.,  at  $373,588.    Noted  Nov.  111. 

Del.,  Wilmington — Board  of  Health  awarded  contract  for 
disposal  of  garbage  for  period  of  nine  vears  to  WILMINGTON 
SANITARY  CO.,  at  $81,500.    Noted  Oct.  21. 

STREETS  AND  ROADS 
Proposed  Work 

Mass.,  Cambridge — City  Council  has  appropriated  $50,000 
for  paving  Massachusetts  Ave.  from  City  Hall  to  Quincy  Sq., 
and  $7,000  for  paving  Munroe  St.  ..." 

N.  Y.,  Dryden — Stone  road  will  be  constructed  from  Dry- 
den  and  Groton  town  line  at  McLean  through  DeBoudre's 
Farm  on  Dryden-Courtland  macadam  road. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Official) — Bids 
will  be  received  by  L.  H.  Pounds,  Borough  Pres.,  until  11am 
Jan.    6,   for   furnishing   and   delivering   asphalt,   granite  and 
wood  paving  blocks,  5,000  bbl.  Portland  cement  and  2,000  cu  yd 
paving  sand. 

.r  N-  Y.,  Syracuse — Council  considering  proposition  to  extend 
Massena  St.  through  to  intersection  of  Tullv  and  Ontario  St 
Estimated  cost,  $100,000. 

N.  J.,  Jersey  City — Bids  will  be  received  by  J.  C.  Sweenev, 
Clk.,  Blvd.  Comrs.,  until  11  a.m.,  Jan.  5,  for  40,000  gal. 
asphaltic  road  oil,  100,000  gal.  asphaltic  road  binder,  about 
4,000  yd.  crushed  stone,  12,000  ft.  wire  No.  6  and  8  and  750 
gal.  engine  oil. 

W.  Va.,  Clarksburg — Press  reports  state  that  citizens  of 
Portland  District,  Preston  County,  contemplate  $250,000  bond 
issue  for  road  from  Albright  on  Morgantown  &  Kingwood 
R.R.  to  Maryland  state  line. 

_     W.     Va.,  Morgantown — Bonds  for  $300,000  sold  for  road 
improvements  in  Morgan  District. 

W.  Va.,  Welch — Citizens  voted  $293,000  bonds  for  road  con- 
struction in  Sandy  River  District,  McDowell  County  Noted 
Nov.  18. 

N.  C,  Greenville — Bonds  for  $50,000  voted  bv  citizens  of 
Pitt  County,  Chicod  Township,  for  road  work.  S.  A.  Congle- 
ton,  Chn.  of  County  Comrs. 

Ga.,.  Atlanta — Commissioners  of  Pulton  County  contemplate 
2-mile  boulevard  around  lake  at  Lakewood. 

Ga.,  Atlanta— Ivy  St.  will  be  paved  with  asphalt  from 
Peachtree    St.    to   Edgewood   Ave.     Estimated   cost,  $13,600. 

Ga.,  Savannah — Appropriation  of  $65,000  made  by  city  for 
street  improvements. 

Ga.,  Tifton — City  will  issue  $10,000  bonds  for  paving. 

Pla.,  Gainesville — (Official) — Bids  will  be  asked  in  two  or 
three  months  for  paving  portion  of  LTniversitv  Ave.  and  ex- 
tending sewer  system.  Citizens  recently  voted  $21,000  bonds 
for  this  purpose.    Noted  Dec.  16. 

Pla.,  Palatka — County  plans  to  build  sand  asphalt  road  to 
Orange  Springs,  18%  miles.     Estimated  cost,  $77,850. 
_   .Fla-'  st-  Augustine — Bids  will  be  received  until  Jan.  4  bv  I 
I.  Moody,  Chn.,  Comrs.  of  St.  Johns  County,  for  paving  King: 
St.  from  San  Sebastian  Bridge  to  Horn  Rd.  with  brick. 

Miss.,  Gulfport — Board  of  Supervisors  of  Harrison  County 
contemplates    $200,000   bond   issue    for   boulevard   along  sea 

Miss.,  Jackson — Bids  will  be  received  by  W.  W  Downing 
Chancery  Clk.,  until  Jan.  4  for  surfacing  about  5  miles  of 
road. 

Tenn.,  Columbia — City  Council  will  improve  West  Seventh 
Garden  and  Railroad  St.  with  asphaltic  concrete. 

-,T?nn;%  Co,"n',,ia — Maury  County  Highway  Commissioners 
will  build  road  from  Hampshire  to  County  line,  about  3  miles. 

Tenn.,  Jonesboro — Citizens  voted   $425,000  bonds   for  road 
construction.    Noted  Nov.  18. 

Tenn.,  Murfreesboro — Citizens  defeated  $175,000  bonds  to 
purchase  and  maintain  turnpikes.    Noted  Sept.  30  and  Nov.  4. 

^oATi?llu•,  lv.ash"Vi>l<* — City  Commissioners  appropriated  $146,- 
130  for  paving  in  1916.    W.  W.  Southgate,  City  Engr. 

n™1^"  Somerset— Citizens  of  Pulaski  County  defeated  $300,- 
000  bonds  for  roads.    Noted  Sept.  16. 

Ohio,  Akron — Plans  will  be  prepared  for  repaving  Ex- 
change St.  from  East  Market  St.  to  Portage  Path. 

Ohio,  Akron — Commissioners  of  Summit  County  contem- 
plate an  expenditure  of  $372,000  for  road  work  next  year. 

Ohio,  Cleveland — Commissioners  of  Cuyahoga  County  will 
pave  West  Lake  Rd.  next  spring.    Estimated  cost.  $200,0'00. 


Ohio,  Independence — (Official) — Bids  will  be  received  hv 
Arthur  J.  Goudy,  Village  Clk.,  until  noon,  Jan  8  for  side- 
walks on  Brecksville  Rd.  between  Station  No.  178  and  230 

ml..   <  !ol  II  in  bin    <   .] ,-      - ;  1 1    I. ....   .1 

Feb 
for 


?nn-V^°Lu™blaT<iIty— Bids  .wil1  be  received  until  2:30  p.m., 
3-  a,  by  1    A.  McLaughlin,  Audr.,  Comrs.  of  Whitley  County 
road  on  line  between  Whitley  and  Noble  Counti.-s 


Ind.,    Columbia    City — Bids    will    be  received 


by 
til 


T.  A. 
1  p.m., 


McLaughlin    Audr.,  Comrs.   of  Whitley  County,  un 
*eb.  9,  for  three  gravel  roads  in  Smith  Township. 

-(Official) — Bids  will  be  received  bv  Board 


for  i^S^&'l&S^!*  &J**&!  until  4.P-m„  Jan, 


Ind.,  Ft.  Wayn 

of  Park  Co 

wn,!orAimpr,oving;  Rudisill  Blvd.  from  west  property  Tine  "of 
Piqua  Ave.  to  east  property  line  of  Broadway. 

coniVderDdX'/or^«A7C^nnin^  .P''es-\  reports  plans  are  being 
considered  for  $750,000  bond  issue  for  road  improvements. 

spring  Galena— citv  Plans  t°  Pave  a  number  of  streets  next 

111.,.  Galena — Election  will  be  held  in  Kane  Countv  next 
spring  to  vote  on  $1,500,000  bonds  for  State-aid  highways 

temnV«tpt«anVna^TnB?.ar<!10f  SuP?rvisors  of  La  Salle  County  con- 
template $500,000  bond  issue  for  road  work. 

FlJ[Uct  p,eo.ria— Board  of  Local  Improvements  plans  to  pave 
ma?edtcost,tT6e,051AdamS  **"  and  ^  Ave"  With  brick-  Esti- 
menrs^dmTng"^"™- PIanS  bei"g  prepared  for  street  improve- 
forIOnYa;r,^U"t0n~^.ds  ,wil?  be  received  by  city  until  Jan.  11 
EsrtiSedSco^T53b67°8CkS    ^   dOWntOWn   district   ^  brick. 

Co^nt^""!  „C1arlton,"TB,inS  willT be  received  by  A.  R.  Norman, 
County  Audr.,  until  10  a.m  Jan.  7,  for  State  Rural  Highway 
No.  11.  Estimated  cost,  $32,885.  C.  D.  Conkey,  Engr. 
ir„i?I,n"."-  St^  Paul~ (Official)—  Bids  will  be  received  by  A. 
Hohenstein  Pur  Agt.,  until  10:30  a.m.,  Jan.  3,  for  grading  and 
improving  Osceola  Ave.  from  Lexington  Ave.  to  Dunlap  It 

hnn?,f^vPmaha^PlarVii  aPProved  hy  City  Commissioners  for 
boulevard  from  Fontelle  to  Miller  Parks. 

nr,  wKt!nSaSiCitjT According  to  press  reports  movement  is 
on  toot  to  rocksurface  the  Osage  Valley  Highway  between 
Kansas  City  and  Springfield.  °        y  oetween 

for'road'work"'11  Grove— Bonds  for  $45,000  voted  by  citizens 

Mo.,  Platte  City — Board  of  Supervisors  of  Platte  Countv 
Plans  bond  issue  for  139  miles  of  rock  roads.  y 

t**  o*VL  oUls—Bid- .*  wiU  be  received  by  E.  R.  Kinsey,  Pres., 
f  °„Pub,-  Ser-.  until  noon,  Jan.  7,  for  grading  Taylor  Ave 
from  Broadway  to  Florisant  Ave.  J 

Ark.,  Waldron— Surveys  will  be  made  by  State  Highway 

22  mile™611  k'  f°r  r°ad  fr°m  Walaron  to  Colldale, 

MtfTf^'  Dallas--0-  H.  Lang,  City  Comr.,  will  submit  plan  to 
i\in^nnfor  Pavln&  aI1  streets  of  city.  Estimated  cost, 
!J>  1,500,000. 

n^?^Z  Venison— Bids  will  be  received  by  Commissioners  of 
Crrayson  County  until  Jan.  12  for  improving  highway  system 
Estimated  cost,  $1,150,000,  of  which  $900,000  is  now  available' 
J.  C.  Field  &  Co.,  105  Field  Bldg.,  Consult.  Engr  avauaDle' 
Tex.,  EI  Paso — Commissioners  of  El  Paso  Countv  contem- 
plate an  expenditure  of  between  $100,000  and  $125,000  for 
improving  Upper  Valley  Rd. 

Tex.,  Graham — Citizens  of  Graham  District  defeated  $35,000 
bonds  for  road  improvements. 

™  1ia  n^iTxan'\  SaMae—Election  will  be  held  Jan.  10  to  vote 
on  $16,000  bonds  for  street  improvements. 

Tex.,  La  Grange — Election  will  be  held  in  Favette  Countv, 
Commissioners  Precinct  to  vote  on  bonds  for  70  miles  of  road 
Schulenberg  portion  of  National  Highway.  J.  C.  Baumgarten' 
Pres. 

Tex.,  Lockhart — Election  will  be  held  Jan.  22  to  vote  on 
$50,000  bonds  for  highway  construction.     Noted  Dec.  9. 

Tex.,  I.ufkin — Election  will  be  held  Feb.  26  in  Angelina 
County,  Lufkin  Precinct,  to  vote  on  $200,000  bonds  for  road 
construction. 

Tex.,  Sulphur  Springs — Citizens  voted  $100,000  bonds  for 
road  improvements  in  Precinct  No.  1.    Noted  Nov.  18. 

Wash.,  Seattle — Bids  will  be  received  until  Jan.  11  bv 
Commissioners  of  King  County  for  road  from  Hazelwood  to 
Newport,  part  of  Permanent  Highway  No.  13.  Estimated 
cost,  $25,000. 

Wash.,  Seattle- 
Commissioners  of 
No.  12. 


Bids  will  be  received  until  Jan.  16  by 
King    County    for    Permanent  Highway 


Wash.,  Walla  Walla — City  contemplates  expenditure  of 
between  $75,000  and  $100,000  for  paving  various  streets  next 
year. 

Ore.,  Astoria — Bids  will  be  received  about  Jan.  1  for  paving 
Commercial  St. 

Ore.,  Portland — City  Council  plans  to  improve  East  29th 
St.  from  Belmont  to  East  Stark  St.  and  East  Washington  St. 
from  East  29th  to  East  31st  St. 

Bids1  In  and  Contracts  Awarded 

Mass.,  Boston — (Braintree) — Contract  for  road  in  Barn- 
stable Township,  Braintree,  awarded  to  THOMAS  &  MURPHY, 
Middleboro,  at  $9,839. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Dec.  20  for  repairing  asphalt  pavement  on 
marginal  streets  and  piers.  North.  East  and  Harlem  Rivers, 
about  13,000  sq.yd.,  as  follows:  Uvalde  Asphalt  Paving  Co., 
$1.34  per  sq.yd.;  Barber  Asphalt  Paving  Co.,  $1,375  per  sq.vd.; 
Sicilian  Asphalt  Paving  Co.,  $1.38  per  sq.yd.    Noted  Dec.  16. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Dec.  21  for  wood-block  pavement  in  team 
gangway    and    wagon    way    spaces    of    municipal  ferryboat 
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"Mayor  Gaynor,"  from  Franklin  Contracting  Co..  52  Vander- 
bilt  Ave.,  New  York,  at  $2,S00,  and  Richard  Lamb,  at  $3,520. 
Noted  Dec.  16. 

N.  Y.,  New  York — (Borough  of  Manhattan) — (Official)  — 
Bids  were  received  Dec.  21  for  wood-block  pavement  in  team 
gangway  and  wagon  way  spaces  of  municipal  ferryboats 
"Bavridge,"  "Gowanus"  and  "Nassau,"  from  Franklin  Con- 
tracting Co.,  52  Vanderbilt  Ave.,  New  York,  at  $12,700,  and 
Richard  Lamb,  at  $16,737.     Noted  Dec.  16. 

N.  Y.,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Bids  were  received  Dec.  21  for  wood-block  pavement  in  team 
gangwav  and  wagon  way  spaces  of  municipal  ferryboats 
"Manhattan,"  "Brooklyn,"  "Queens,"  "Bronx"  and  Rich- 
mond," from  Franklin  Contracting  Co.,  52  Vanderbilt  Aye 
New  York,  at  $15,400,  and  Richard  Lamb,  at  $18,799.  Noted 
Dec.  16. 

IV.  J„  Jersey  Citv — Contract  for  improving  Newark  Turn- 
pike awarded  to  WILLIAM  BAKER,  INC.,  at  $480,000. 

Did.,  Baltimore— Contract  for  Paving  Fratt  St  from  Lin- 
wood  Ave.  to  east  city  limits  awarded  to  BALTIMORE,  AS- 
PHALT BLOCK  AND  TILE  CO.,  Monroe  and  Lorman  St.,  Bal- 
timore.   Noted  Dec.  16. 

N.  C,  Lincolnton — Contract  for  paving  Main  St.  and  con- 
structing 20  blocks  of  sidewalks  awarded  to  NOLL  CON- 
STRUCTION CO.,  Chattanooga,  Tenn. 

Fla.,  Jacksonville — Contract  for  paving  awarded  to  H.  H. 
ENBODY,  Aurora,  111.    Estimated  cost,  $40,000. 

Fla..  Tarpon  Springs — Contract  for  constructing  sidewalks 
awarded  to  SOUTHERN  CONCRETE  AND  CONSTRUCTION 
CO.,  Tarpon  Springs  and  St.  Petersburg. 

Ohio,  Cleveland  Heights — (  Warrensville  post  office) — Con- 
tract for  grading  and  nagging  South  Woodland  Rd.  awarded 
to  J.  W.  CHAPMAN,  1653  Ridgefield  Rd.,  Cleveland.  Esti- 
mated cost,  $25,176. 

Ind..  Anderson — Commissioners  of  Madison  County  awarded 
contract  for  four  gravel  roads  to  RAYMOND  STEPHENS,  at 
$2,120,  $2,150,  $6,300  and  $3,575,  respectively;  two  gravel  roads 
to  MADISON  CONSTRUCTION  CO.,  at  $2,000  and  $1,349,  re- 
spectively.    Noted  Nov.  25. 

111..  Roek  Island — Contract  for  paving  Eighth  Ave.,  and 
24th  and  29th  St.  awarded  to  MCCARTHY  IMPROVEMENT 
CO.    Estimated  cost,  $15,052.    Noted  Dec.  16. 

Tex.,  Clarksville — Contract  for  system  of  highways  includ- 
ing- bridges,  culverts,  etc.,  for  Road  District  No.  1,  Red  River 
County,  awarded  to  TEXAS  NATIONAL  CONSTRUCTION  CO., 
Clarksville.  Estimated  cost,  $300,000.  J.  R.  Johnson,  Engr. 
Noted  Dec.  2. 

Tex..  Dallas — Contract  for  paving  Bishop  Ave.  from  Jeffer- 
son to  Davis  St.  awarded  to  STANDARD  ENGINEERING  AND 
CONSTRUCTION  CO.,  at  $18,023. 

Tex  Liberty — N.  A.  DAWSON,  San  Antonio,  at  $25,000, 
awarded  contract  for  gravel  highway  on  road  from  Liberty  to 
Livingston. 

Tex.,  San  Saba — San  Saba  County  Commissioners  awarded 
contract  for  constructing  and  improving  sand-clay  roads  to 
HORACE  H.  SHELTON,  San  Antonio.    Estimated  cost,  $50,000. 

Okla..  Muskogee  —  Contract  for  road  improvements  in 
Muskogee  Countv  awarded  to  H.  B.  WILSON,  at  $8,000.  J.  B. 
Clonts,  County  Engr.    Noted  Nov.  11  and  Dec.  16. 

Wash.,  Olympia — Contract  awarded  to  S.  G.  KINDER 
Bridgeport,  at  $7,568  for  surfacing  with  gravel  12  miles  of 
Sunset  Highway,  Wenatchee  northerly. 

Wash.,  Olympia — Contracts  for  highway  work  awarded  as 
follows:  G.  L.  STICKLER,  Davenport,  $23  887  for  8%  miles, 
Inland  Empire  Highway  Pullman  South;  H.  L.  WILSON  CO., 
Walla  Walla,  $16,945,  for  11%  miles,  Inland  Empire  Highway 
Kennewick  West,  Kiona  to  Richland;  G.  L.  STICKLER,  Dav- 
enport $22,639,  for  9y2  miles,  Inland  Empire  Highway  Walla 
Walla  West  Touchet  to  Wallula;  GENERAL  CONSTRUCTION 
CO.,  Spokane,  $21,646,  for  9  miles,  Insland  Empire  Highway 
Rosalia  to  Oakesdale.    Noted  Dec.  2. 

Wash.,  Seattle — Vahlbusch-Holmes  Co.,  2332  First  Aye., 
Seattle  at  $13,980,  submitted  lowest  bid  for  grading  Rainier 
Ave.    A.  H.  Dimock,  City  Engr. 

Ore.,  Portland — Oregon  Hassam  Paving  Co.,  at  $7,512,  low 
bidder  for  paving  Summit  Drive  District  with  hassam,  and 
Manning  &  Co.,  at  $7,672,  for  concrete. 

INDUSTRIAL,  WORKS 

Proposed  Work 

Mass.,  Maiden — Commonwealth  Acid  Phosphate  Co.  has 
purchased  a  site  in  Wellington  District,  Maiden,  on  which  it 
plans  to  construct  a  plant.  Henry  C.  Sawyer,  53  State  St., 
Boston,  Agent. 

Mass.,  Wellington — (Boston  post  office) — Commonwealth 
Acid  Phosphate  Co.,  recently  organized,  will  build  plant. 
Estimated  cost,  $250,000.  Willard  Welsh,  15  Exchange  St., 
Boston,  interested. 

Conn.,  New  Milford — Press  reports  state  that  bleachery  to 
be  known  as  Robertson  Bleachery  will  be  constructed  at  New 
Milford.     Estimated  cost,  $800,000. 

N.  Y.,  Amsterdam — A.  V.  Morris  &  Son,  Ft.  Johnson,  plans 
to  rebuild  plant  at  Amsterdam  which  was  recently  destroyed 
by  fire  with  a  loss  of  $100,000. 

N  Y.,  Blmira — Plans  being  prepared  for  additions  to  plant 
of  Fold-Easyhouse  Manufacturing  Corporation,  recently  in- 
corporated with  $250,000  capital  stock.    M.  C.  P.  Parker,  Pres. 

N  Y„  New  York — (Borough  of  -  Brooklyn)—  Plans  being 
prepared  bv  John  C.  Wandell  for  two-story,  40xl00-ft.  garage 
on  40th  St.  for  W.  R.  Thomas.    Estimated  cost,  $15,000. 

N.  Y.,  New  York— (Borough  of  Queens)  —  (Official)— We 
have  been  informed  that  S.  Sugar,  600  West  181st  St  New 
York  (Borough  of  Manhattan),  is  Arch,  for  proposed  two- 
story  factory  for  H.  W.  Beyer  &  Co.,  507  West  50th  St.,  New 
York,  and  not  National  Fireproofing  Co.,  949  Broadway,  New 
York!  as  stated  in  our  issue  of  Dec.  9. 


N.  Y„  New  York — (Borough  of  Queens) — Bids  will  soon  be 
received  by  William  Higginson,  Arch.,  13  Park  Row  (Borough 
of  Manhattan),  for  100x364-ft.  factory  and  garage  near  Nott 
Ave.,  Long  Island  City,  for  Degnon  Realty  and  Terminal  Im- 
provement Co.,  to  be  occupied  by  Rome  Manufacturing  Co., 
149  Broadway,  New  York. 

N.  Y.,  Niagara  Falls — Hooker  Electrochemical  Co.  will 
DUlld  addition  to  plant.    Estimated  cost,  $1,000,00«. 

N.  Y.,  Niagara  Falls — International  Acheson  Graphite  Co. 
will  build  addition  to  plant.  Estimated  cost,  $100,000.  W. 
Acheson  Smith,  Gen.  Mgr. 

N.  Y.,  Schenectady — General  Electfic  Co.  will  construct  ad- 
dition to  its  plant.    Estimated  cost,  $25,000. 

N.  J.,  Jersey  City — Joseph  Dixon  Crucible  Co.  will  erect 
four-story,  100xl50-ft.  addition  to  plant  on  Monmouth  St. 
Estimated  cost,  $50,000. 

N.  J.,  Jersey  City — Plans  being  prepared  by  William  G. 
Massarebe,  15  East  40th  St.,  New  York,  N.  Y.,  for  rebuilding 
six-story  40x60-ft.  factory  on  Sherman  Ave.  for  Gylmann 
Realty  Co.,  to  be  occupied  by  Alaska  Chemical  Co.  Estimated 
cost,  $30,000. 

N.  J.,  Trenton — Robert  C.  Maxwell  Co.  purchased  site  on 
East  State  St.  and  will  build  plant. 

N.  J.,  West  Hoboken — Nairn  Linoleum  Co.,  Kearney,  Will 
build  factory  at  West  Hoboken.    Estimated  cost,  $30,000. 

Penn.,  Philadelphia — Plans  prepared  by  Ballinger  &  Per- 
rott,  Arch.,  Philadelphia,  for  four-story  factory,  oxidizing 
building  and  two-story  pump  house  for  George  W.  Blabob  Co., 
Philadelphia. 

Penn.,  Philadelphia — Cover  &  Co.  will  build  five-story 
ware  house  at  244  North  Third  St. 

Penn.,  Philadelphia — Olney  Ice  Manufacturing  and  Cold 
Storage  Co.  will  build  plant  at  Duncannon  and  Mascher  St. 
Peuckert  &  Wunder,  310  Chestnut  St.,  Philadelphia,  Arch. 

Penn.,  Philadelphia — Plans  prepared  for  four-story,  40x150- 
ft  warehouse  at  Front  and  Federal  St.  for  Pennsylvania 
R.R.  Co.    A.  C.  Shand,  Philadelphia,  Ch.  Engr. 

Penn.,  Philadelphia — Pennsylvania  Taximeter  Cab  Co. 
plans  to  build  10-story  concrete  garage  on  South  Broad  St. 
Estimated  cost,  $300,000. 

Penn.,  TIniontown — Pennsylvania  R.R.  Co.  will  build  freight 
house,  warehouse  and  new  yards.     Estimated  cost,  $240,000. 

Md.,  Baltimore — Board  of  Estimate  contemplates  building 
asphalt  plant.    Estimated  cost,  $20,000. 

W.  Va.,  Clarksburg — Sunnyside  Orchard  Co.,  recently  in- 
corporated with  $80,000  capital  stock,  plans  to  build  large 
canning  plant  on  Reynolds  Farm  on  Fairmont-Clarksburg 
Interurban  Traction  line. 

W.  Va.,  Wheeling — J.  E.  Moss  Iron  Works  Co.  will  "build 
addition.    Estimated  cost,  $10,000. 

N.  C,  Winston-Salem — P.  H.  Hanes  Knitting  Co.  will  build 
four  or  five-story  addition  to  mill. 

Ga.,  Columbus — Eagle  &  Phoenix  Mills  contemplates  expen- 
diture of  $75,000  for  enlarging  its  mills. 

Fla.,  Jaeksonville — Commodores  Point  Terminal  Co.  Plans 
to  build  large  wharf  warehouse.  A.  G.  Cummer  and  J.  P. 
Taliaferro,  interested. 

Tenn.,  Chattanooga — Tennessee  Stove  Works  contemplates 
addition.    Estimated  cost,  $50,000. 

Tenn..  Knoxville — Southern  Ry.  will  build  and  equip  73x 
480-ft.  steel  car-repair  shed,  51xl00-ft.  workshop  48,000  gal. 
tank  for  water  supply,  37x92-ft.  reclaiming  shed,  52x400-tt. 
scrap  dock,  32xl00-ft.  lumber  shed  at  Coster  Shops.  Esti- 
mated cost,  $200,000.  W.  H.  Wells,  Washington,  D.  C,  Ch. 
Engr.  Constr. 

Tenn.,  Nashville — Tennessee  Extract  Co.  will  construct 
plant.     Estimated  cost,  $250,000. 

Tenn.,  Noneonnah— (Memphis  post  office)— Reported  that 
Illinois  Central  R.R.  contemplates  building,  steel  car  plant. 
Estimated  cost,  $1,000,000. 

Ky.,  Ashland— Ashland  Steel,  Iron  and  Mining  Co.  will 
build  plant.    Estimated  cost,  $1,000,000. 

Ky.,  Ashland — United  Gas  and  Fuel  Co.  will  construct  plant 
for  purification  of  oils,  manufacture  of  gasoline  and  produc- 
tion of  petroleum  byproducts.    Estimated  cost,  $100,000. 

Ohio,  Akron— Crandall-Morgan  Hardware  Co.  plans  to  con- 
struct warehouse  at  Cuyahoga  Falls  Ave.  and  Bewin  St.  es- 
timated cost,  $10,000. 

Ohio,  Cineinnati — American  Tool  Works  will  build  plant 
on  Eggleston  Ave.    Estimated  cost,  $250,000. 

Ohio,  Cineinnati— John  Steptoe  Shaper  Co.  will  build  two- 
story,  65x85-ft.  addition  to  plant  on  Colerain  Ave.  Anthony 
Kunz,  Arch. 

Ohio,  Cleveland— Allyne-Ryan  Foundry  Co    win  construct 

two  additions  to  its  plant  at  Aetna  Rd.  and  East  91st  St. 
Estimated  cost,  $15,000. 

Ohio,  Cleveland— Plans  being  prepared  by  E.  F  Gibbons, 
Arch  1900  Euclid  Ave.,  Cleveland,  for  two-story  addition  to 
^ant' of  Independent  Towel  and  Supply  Co.,  1820  Central  Ave. 
Estimated  cost,  $20,000. 

Ohio,  Cleveland— Richardson  &  Yost,  Arch  354  Rockefeller 
Bids.,  preparing  plans  for  factory  at  East  49th  St  and  Su- 
perior Ave.  for  National  Telephone  Supply  Co.  Estimated 
cost,  $50,000. 

Ohio.  Cleveland— Plans  prepared  by  George  S.  Rider  &  Co 
Engr.,  512  Century  Bldg.,  Cleveland,  for  two  four-stoiy,  160x 
350- ft.   and   1 43x51 2-ft.   factories   for   Properties   Co.     O.  M. 
Stafford,  Pres.    Noted  Dec.  9. 

Ohio,.  Cleveland— Rickerson  Manufacturing  Co.,  912  Schq- 
field  Bldg,  will  build  factory  at  Ottawa  and  Jones  Rd.  esti- 
mated cost,  $10,000. 

Ohio,  Hamilton— Chicago  &  Illinois  Western  R.R.  contem- 
plates roundhouse.  W.  B.  Clark,  Chicago,  111.,  Pres.  and  Gen. 
Mgr. 
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Ohio,  Norwood — United  States  Playing-  Card  Co.  will  build 
four-story,  32x60-ft.  addition  to  plant.  Samuel  Hannaford  & 
Son,  Cincinnati,  Arch. 

Ohio,  Springfield — Plans  prepared  by  W.  H.  Russ,  Arch., 
Indianapolis,  Ind.,  for  four-story,  300x300-ft.  addition  to  plant 
of  Robbins  &  Myers  Co.  Estimated  cost,  $150,000.  Noted 
Dec.  16. 

Ind.,  Indianapolis — Centennial  Building"  Co.  will  build  gar- 
age at  10th  and  Meridian  St.     Estimated  cost,  $21,000. 

Ind.,  Indianapolis — Link-Belt  Co.  will  build  addition  to 
plant  at  Addison  St.  and  Vandalia  R.R.  Estimated  cost, 
$12,000. 

Mich.,  Alpena — Michigan  Alkali-Huron  Portland  Cement 
Co.  will  build  125x287-ft.  addition  to  plant. 

Mich.,  Detroit — Stroh  Brewing  Co.  will  build  two-story 
reinforced-concrete  ice  plant  on  Columbia  Ave.  Estimated 
cost,  $20,000. 

Mich.,  Highland  Park — Ford  Motor  Co.,  Detroit,  will  build 
addition  to  plant  at  Highland  Park.  Estimated  cost,  $1,000,- 
000.     Frank  L.  Klingensmith,  Detroit,  Vice-Pres. 

III.,  Chicago — American  Cocoa  Nut  Butter  Co.  will  build 
three-story  addition  to  plant  at  2528  West  18th  St.  Estimated 
cost,  $18,000.    R.  G.  Pierce,  Arch. 

111..  Chicago — H.  H.  Hanks  Co.,  4708  West  12th  St.,  will 
build  three-story  grain  elevator.  Estimated  cost,  $12,000.  D. 
S.  Penticost,  127  North  Dearborn  St.,  Chicago,  Arch. 

111.,  Chicago — H.  M.  Hoyt,  22  Grove  St.  will  build  four- 
story  printing  plant.  Estimated  cost,  $200,000.  S.  H.  Corwen, 
4511  Vinsens  Ave.,  Chicago,  Arch. 

111.,  Chicago — Western  Plumbing  Supply  Co.,  3214-24  Fill- 
more St.,  will  construct  one-story  warehouse.  Estimated 
cost,  $10,000. 

111.,  Chicago — C.  Wright,  Muskegon,  Mich.,  will  build 
g-arage  at  4868  North  Clark  St.,  Chicago.  Estimated  cost, 
$26,000.    I.  C.  Saxe,  127  North  Dearborn  St.,  Chicago,  Arch. 

Wis.,  Fond  du  Lac — Bids  will  soon  be  received  by  J.  E. 
Hannen,  Arch.,  74  South  Main  St.,  Fond  du  Lac,  for  two-story, 
73x74xl32-ft.  garage  and  machine  shop  for  J.  W.  Watson. 
Estimated  cost,  $15,000. 

Wis.,  Kenosha — Thomas  B.  Jeffrey  Co.,  manufacturer  of 
automobiles,  plans  to  construct  two  additions  to  its  plant. 

Wis.,  Manitowoc — Bids  will  soon  be  received  by  Juul  & 
Sixta,  Arch.,  Imig  Bldg.,  Sheboygan,  Wis.,  for  two-story, 
50xll5-ft.  garage  and  machine  shop  for  H.  W.  Hagen  &  Co. 

Wis,,  Milwaukee — Plans  being  prepared  bv  Raulf  Con- 
struction Co.,  Patton  Bldg.,  Milwaukee,  for  80x500-ft.  foun- 
dry for  Electric  Steel  Casting  Co. 

Minn.,  Minneapolis — Bardwell-Robinson  Co.  will  build 
four-story,  50xl50-ft.  addition  to  plant  at  Second  and  24th  St. 
Estimated  cost.  $50,000.    L.  J.  Bardwell,  Secy. 

Minn.,  Minneapolis — Plans  being  prepared  by  Kees  &  Col- 
burn,  Arch.,  for  12-story  factory  and  warehouse  at  Fourth 
and  First  St.  for  Wyman,  Partridge  &  Co.  Estimated  cost, 
$300,000. 

Neb.,  Omaha — Omaha  Ice  and  Cold  Storage  Co.  plans  to 
construct  plant  at  23d  and  Boyd  St.    Estimated  cost,  $85,000. 

Mont.,  Billings — Yellowstone  Packing  Co.,  recently  incor- 
porated with  capital  of  $300,000,  will  build  packing  plant.  J. 
B.  Henderson,  Chinook,  J.  E.  Jurtz  and  J.  G.  Hers,  Billings, 
interested. 

Mo.,  Kansas  City — Kansas  City  Tire  and  Rubber  Corpora- 
tion will  construct  factory  in  Kansas  City.  P.  E.  Werner, 
Akron,  Ohio,  Vice-Pres.  and  Gen.  Mgr. 

Mo.,  St.  Joseph — Standard  Oil  Co.  contemplates  factory  and 
warehouse  at  Eighth  and  Monterer  St.  Estimated  cost, 
$125,000. 

Mo.,  St.  Louis — Bids  will  be  received  about  Jan.  1  by  Bar- 
nette,  Haynes  &  Barnette,  Arch.,  Century  Bldg.,  St.  Louis,  for 
eight-story  building  for  Pulitzer  Publishing  Co.,  212  North 
Broadway.    Estimated  cost,  $200,000.    Noted  Dec.  16. 

Tex.,  Dallas — Reported  that  Nelson  Morris  &  Co.,  Chicago, 
Til.,  contemplates  packing  plant  at  Dallas.  Estimated  cost, 
$75,000. 

Tex.,  El  Paso — Krakauer,  Zork  &  Moye's  Successors,  Inc., 
will  build  90xl20-ft.,  three-storv  addition  to  plant.  Estimated 
cost,  $50,000.    Trost  &  Trost,  El  Paso,  Arch. 

Tex.,  Marshall — Plans  prepared  for  shops  for  Texas  & 
Pacific  Ry.    C.  H.  Chamberlin,  Dallas,  Ch.  Engr.  Noted  Oct.  28. 

Okla..  Blackwell — Planet  Oil  Co.  will  establish  oil  refinery. 
J.  J.  Brown,  Jr.,  Box  813,  Blackwell,  Engr. 

Colo.,  Denver — Ford  Motor  Co.  will  build  four-storv,  128x 
130-ft.  addition  to  assembling  plant.  Estimated  cost,  $150,000. 
Charles  Hendy,  Jr.,  Local  Mgr. 

Idaho,  Twin  Palls — Amalgamated  Sugar  Co.  plans  to  con- 
struct sugar  factory  at  Twin  Falls.    L.  R.  Eccles,  Mgr. 

Wash.,  Northport — Northport  Smelting  and  Refining  Co. 
plans  to  build  addition  to  smelting  plant.  Estimated  cost, 
$200,000. 

Wash.,  Seattle — Contract  will  soon  be  awarded  for  four- 
story,  Class  A  warehouse  at  Juneau  and  Atlantic  St.  for 
Oregon- Washington  R.R.  and  Navigation  Co.  to  be  occu- 
pied bv  American  Paper  Co.  Estimated  cost,  $100,000.  Noted 
Dec.  16. 

Ore.,  Oregon  City — Plans  being  prepared  for  reinforced- 
concrete  addition  to  plant  of  Hawlev  Pulp  and  Paper  Co. 
Estimated  cost,  $500,000.  W.  P.  Hawlev,  Sr.,  Pres.  Noted 
Dec.  23. 

Ore.,  Portland — Studebaker  Corporation  of  America  plans 
to  build  eight-story  reinforced-concrefe  building.  A.  L. 
Sumption,  Portland,  Mgr. 

Calif.,  Los  Angeles — Van  Vorst  &  Berman  Co.,  1332  East 
Sixth  St.,  will  build  three-  or  four-story,  80x200-ft.  factory. 

Que.,  Cap  Magdeleine — Union  Bag  and  Paper  Co.,  New 
York,  N.  Y.,  will  construct  print  and  sulphide  mill  at  Cap 
Magdeleine. 


<}uc.,  Montreal-Steel  Co.  of  Canada,  1272  Notre  Dame  St., 
W.,  will  build  addition  to  plant.    Estimated  cost,  $25,000. 

Out.,  Arnprior — McLachlin  Bros,  will  build  addition  to 
plant.    Estimated  cost,  $500,000.    G.  H.  Johnson,  Engr. 

Ont.,  Llstowe] — Plans  being  prepared  for  factory  for  F.  W. 
Hay  Shoe  Co.    Estimated  cost,  $15,000. 

Ont.,  London — Plans  being  prepared  for  addition  to  plant 
or  Spramator  Co.    Estimated  cost,  $40,000.    W.  H.  Heard,  Mgr. 

Ont„  Mafeking — Mutchenbacker  Bros,  will  rebuild  lumber 
mill.    Estimated  cost,  $20,000. 

Ont.,  Orillia — National  Hardware  Co.,  95  Barrie  Rd.  W.,  will 
construct  addition  to  its  factory.     Estimated  cost,  $20,000. 

Ont.,  St.  Thomas — Wabash  R.R.,  St.  Louis,  Mo.,  plans  to 
enlarge  its  roundhouse  and  extend  its  trackage  at  St.  Thomas 
T.  J.  Frier,  St.  Louis,  Mo.,  Pur.  Agt. 

Man.,  Winnipeg — McLaughlin  Carriage  Co.  will  build  three- 
story,  .84x225-ft.  addition  to  plant' 

Bids  in  and  Contracts  Awarded 

Mass.,  South  Framingham — I.  Levinstein  &  Co.,  Inc.,  74 
India  St.,  Boston,  awarded  contract  to  C.  A.  DODCE  CO.  for 
four-story,  74x206-ft.  oil  plant.     Estimated  cost,  $60,000. 

Conn.,  Chester — C.  J.  Bates  &  Son  awarded  contract  for 
two-story,  40x80-ft.  factory  to  WILLIAM  J.  SEXTON  CO., 
84  Boulevard,  Hartford. 

Conn.,  Hartford — S.  K.  F.  Ball  Bearing  Co.,  New  York,  N. 
Y.,  awarded  contract  to  STONE  &  WEBSTIiK  CORPORATION, 
Boston,  Mass.,  for  one-story,  75x300-ft.  and  two-story,  75x150- 
ft.  plant. 

Conn.,  Waterbury — American  Brass  Co.  awarded  contract 
for  one-story  factory  to  H.  WALES  LINES  CO.,  Meriden. 
Estimated  cost,  $17,000. 

N.  Y.,  New  York — (Borough  of  Brooklyn) — Contract  for 
one-story,  69xl00-ft.  garage  on  Thomas  St.  for  Adolf  Goebel 
awarded  to  M.  ARMENDINGER  &  SON,  1153  Myrtle  Ave. 
Estimated  cost,  $15,000. 

N.  Y„  New  York — (Borough  of  Manhattan) — Contract 
awarded  to  D.  C.  WEEKS  &  SONS,  1123  Broadway,  for  rein- 
forced-concrete factory  at  581  Water  St.  for  David  Dows,  120 
Broadway.    Estimated  cost,  $120,000. 

N.  Y.,  Rochester — Rochester  Lift  Co.  will  construct  factory 
at  348-  350  Whitney  St.  by  day  labor.    Estimated  cost,  $50,000. 

N.  Y.,  Rochester — Vacuum  Oil  Co.,  904  Exchange  St.,  will 
construct  filter  and  tank  building,  kiln  and  addition  to  boiler 
house  by  day  labor.    Estimated  cost,  $60,000. 

N.  J„  Newark — Contract  awarded  to  FREDERICK  KILGUS, 
13  South  Sixth  St.,  Newark,  for  addition  to  factory  at  Dicker- 
son  and  Hecker  St.  for  Superior  Ivory  Button  Co.  Estimated 
cost,  $40,000. 

Penn.,  Coatesville — Midvale  Steel  Co.  awarded  contract  for 
additions  to  plant  to  IRWIN  &  LEIGHTON.     Noted  Dec.  23. 

Penn.,  Milton — American  Car  and  Foundry  Co.  awarded 
contract  for  100x200-ft.  brick  plant  to  WALSH  CONSTRUC- 
TION CO.,  Albany,  N.  Y. 

Penn.,  Monongahela — Stauffer  Chemical  Co.  awarded  con- 
tract for  70xl00-ft.  warehouse  to  GEORGE  HOOG  CO.,  Key- 
stone Bldg.,  Pittsburgh. 

Penn.,  Philadelphia — Contract  awarded  to  TURNER  CON- 
CRETE: STEEL  CO.,  1713  Sansom  St.,  Philadelphia,  for  con- 
crete work  in  connection  with  construction  of  factory  at  23d 
and  Market  St.  f.or  Kahn  &  Greenberg.  Estimated  cost  of  fac- 
tory, $75,000. 

Penn.,  Philadelphia — Contract  for  three-story,  45x71-ft. 
reinforced-concrete  factory  at  Edgemont  and  Clementine  St. 
for  E.  Sutro  &  Sons  Co.  awarded  to  WILLIAM  STEEL  &  SONS 
CO.,  1600  Arch  St.,  Philadelphia.    Estimated  cost,  $18,000. 

W.  Va„  Huntington — Contract  for  structural  steel  for  one 
and  two-story,  90xl00-ft.  bakery  and  office  building  for  Stroeh- 
mann's  Vienna  Bakery  awarded  to  J.  E.  MOSS  IRON  WORKS. 
Wheeling.    Noted  Nov.  18. 

Ohio,  Akron — Contract  for  factory  at  1025  Sweitzer  Ave. 
for  Star  Rubber  Co.  awarded  to  CARMICHAEL  CONSTRUC- 
TION CO.,  Akron.    Estimated  cost,  $30,000. 

Ohio,  Cincinnati — Contract  awarded  to  D.  MEINKEN  for 
six-story,  100x250-ft.  factory  on  Spring  Grove  Ave.  for  Huene- 
feld  Co."   Estimated  cost.  $200,000.     Noted  Sept.  30. 

Ohio,  Cleveland — Chisholm-Moore  Co.,  5046  Hamilton  Ave., 
awarded  contract  for  three-story,  30x70-ft.  addition  to  plant 
to  GEORGE  B.  McMILLAN  CONSTRUCTION  CO.,  1794  East 
57th  St.,  Cleveland. 

Ohio,  Cleveland — Frantz  Premier  Co.,  Cleveland,  awarded 
contract  for  factory  on  Tvanhoe  Rd.  to  SAMUEL  AUSTIN  & 
SON  CONSTRUCTION  CO.,  14230  Euclid  Ave.,  Cleveland. 
Estimated  cost,  $10,000. 

Ohio,  Cleveland — Stenagward  Realty  Co.  awarded  contract 
to  HENRY  G.  SLATMEYER  CONSTRUCTION  CO.,  203  Lake- 
side Ave.,  Cleveland,  for  factory  at  2108  Superior  Viaduct. 
Estimated  cost,  $10,000. 

Ind..  Elkhart — Crow  Motor  Car  Co.  awarded  contract  to 
GRANT  BUSHNELL  for  60x240-ft.  addition  to  plant.  Esti- 
mated cost,  $10,000. 

Ind.,  Terre  Haute — Indiana  Coke  and  Gas  Co.  awarded  con- 
tract for  plant  to  GAS  MACHINERY  CO.,  Cleveland,  Ohio 
Estimated  cost,  $700,000. 

111.,  Chicago — (Official) — Contract  for  hog  hair  house  for 
Armour  &  Co.  awarded  to  WOERMAN  CONSTRUCTION  CO., 
Suite  543,  Century  Bldg.,  St.  Louis,  Mo. 

111.,  Chicago — Joseph  Downey  awarded  contract  for  three- 
story  warehouse  at  2251  South  Michigan  Ave.  to  STRESEN- 
REUTER  BROS.    Estimated  cost,  $45,000. 

III.,  Chicago— Evening  American  Publishing  Co.  awarded 
contract  for  two-storv  warehouse  to  WIEBOLT  CONSTRUC- 
TION CO.     Estimated  cost.  $75,000. 
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111.,  Chicago — McAvoy  Brewing  Co.  awarded  contract  for 
three-story  warehouse  at  2339  South  Park  Ave.  to  LEYDEN 
ORTSEIPER  CO.    Estimated  cost,  $20,000. 

111.,  Chicago — Contract  awarded  to  O.  W.  ROSENTHAL  CO. 
for  two-story  addition  to  plant  of  Regensteiner  Colortype  Co., 
310  South  Racine  Ave.    Estimated  cost,  $25,000. 

Wis.,  Eau  Claire — Contract  for  substructure  of  one-story, 
60x250-ft.  plant  for  Gillette  Safety  Tire  Co.  awarded  to  CAST 
STONE  CONSTRUCTION  CO.,  Eau  Claire. 

Wis.,  Manitowoc — Aluminum  Goods  Manufacturing  Co. 
awarded  general  contract  for  five-story,  55x300-ft.  factory  to 
WALTER  W.  OEFLEIN,  North  Milwaukee,  Wis.  Estimated 
cost.  $100,000.    Noted  Nov.  25. 

Wis.,  Milwaukee — Contract  awarded  to  WILLIAM  WIN- 
TER, 1025  Second  St.,  Milwaukee,  for  two-story,  25x40-ft. 
addition  to  bakery  of  Atlas  Bread  Co. 

Wis.,  Milwaukee — Contract  awarded  to  MEREDITH  BROS. 
CO.,  1042  Kinnikinnic  Ave.,  Milwaukee,  for  factory  and  power 
plant  for  Newport  Mining  Co.,  1112  First  National  Bank  Bldg. 
Estimated  cost,  $100,000.    E.  G.  Wilmer,  Secy. 

Minn.,  Minneapolis — Contract  for  plant  for  Western  States 
Coke  Co.  awarded  to  KOPPERS  BROS.,  Pittsburgh.  Esi- 
mated  cost,  $2,000,000.    Noted  Nov.  11. 

Wash.,  Seattle— Contract  awarded  to  KIEL  &  WHIPPLE. 
Central  Bldg.,  Seattle,  at  $32,867  for  four-story  addition  to 
warehouse  on  Whatcom  Ave.  for  Commission  of  Port  of 
Seattle.    Noted  Dec.  23. 

Ore..  Portland — Contract  for  two-storv  garage  and  service 
plant  on  Davis  St.  to  be  occupied  bv  Pacific  Kissel  Car  Co., 
awarded  to  BEERS  CONSTRUCTION  CO..  Portland.  Esti- 
mated cost,  $25,000.    Sutton  &  Whitney,  Arch. 

Calif.,  IVorwalk — (Official) — Bids  received  Dec.  13  for  laun- 
dry for  Norwalk  State  Hospital  from  L.  G.  Bergren  &  Son, 
$14,672;  G.  A.  Daniels,  $15,750;  J.  Harnish  Co.,  $16,947. 

Ont.,  Kingston — Angrove  Bros,  awarded  contract  for 
garage  to  KINGSTON  CONSTRUCTION  CO.,  Kingston.  Esti- 
mated cost,  $10,000. 

FEDERAL  GOVERNMENT  WORK 

Proposed  Work 

N.  Y.,  Buffalo — Buildings — Plans  and'  specifications  for  lock 
houses  and  other  buildings  to  be  constructed  on  U.  S.  Ship 
Canal  Lock  at  Black  Rock  Harbor  have  been  forwarded  to 
Washington  for  approval  by  Maj.  Prazier,  U.  S.  Engr. 

N.  J.,  Trenton — Completing  Delaware  River  Channel — Ap- 
propriation of  $65,000  recommended  by  Government  Engineers 
for  completing  Delaware  River  channel  from  Lalor-  St.  to 
Pennsylvania  R.R.  bridge. 

N.  C,  New  Berne — Building — Bids  will  be  received  at  Office 
of  Depot  Quartermaster,  U.  S.  Army,  Washington,  D.  C,  until 
11  a.m.,  Jan.  24,  for  reconstructing  lodge  at  U.  S.  National 

Cemetery,  New  Berne. 

Pla.,  Miami  —  Canal  —  Government  Engineers  preparing 
plans  for  enlargement  of  East  Coast  Canal. 

La„  New  Orleans — Levee — Mississippi  River  Commission 
contemplates  repairing  levees  on  Mississippi  River  below  New 
Orleans.    Estimated  cost.  $750,000. 

Iowa,  Washington — Post  Office — Bids  will  he  received  by 
James  A.  Wetmore.  Act.  Superv.  Arch.,  Treasury  Dept.,  Wash- 
ington, D.  C,  until  3  p.m.,  Jan.  28,  for  V.  S.  post  office  at 
Washington. 

Mont.,  Ft.  Keogh — Electric  Lighting  System — Bids  will  be 
received  at  Office  of  Depot  Quartermaster.  Ft.  Keogh,  until 
10  a.m.,  Jan.  15,  for  furnishing  and  installing  electric-lighting 

system. 

Rids  In  and  Contracts  Awarded 

Mass.,  Attleboro- — Post  Office — Bids  were  received  Dec.  21 
for  U.  S.  post  office  at  Attleboro,  (a)  limestone,  (b)  sandstone, 
as  follows:  Charles  McCaul  Co.,  Philadelphia,  Penn.,  (a) 
$86,875,  (b)  $91,875;  King  Lumber  Co.,  Charlottesville,  Va.,  (a) 
$81,475,  (h)  $90,000;  W.  H.  Fissel  &  Co.,  New  York,  N.  T.,  (a) 
$85,800,  (b)  $90,000.    Noted  Nov.  18. 

D.  C,  Washington — Dredging — Bids  were  received  Dec.  18 
at  U.  S.  Engineer  Office  for  dredging  in  Anacostia  River,  (a) 
Section  1,  (b)  Section  2,  as  follows:  Bowers  Southern  Hydrau- 
lic Dredging  Co.,  Galveston,  Tex.,  fa)  8c,  (b)  5c;  Maryland 
Dredging  and  Contracting  Co.,  Baltimore,  Md..  (a)  5.5c,  (b) 
5.5c:  Sanford  &  Brooks,  Baltimore,  Md.,  (a)  6.45c,  (b)  4.95c 
Noted  Dec.  9. 

Tenn.,  Humholdt — Post  Office — Bids  were  received  Dec  20 
for  U.  S.  post  office  at  Humboldt  as  follows:  Algernon  Blair. 
Montgomery,  Ala.,  $39,656;  F.  F.  Beggs,  Scottsburg,  Tnd., 
$41,136:  George  Becking,  Chattanooga,  Tenn.  $41,323.  Noted 
Nov.  11. 

Ohio,  Cleveland — Dredging — Contract  for  dredging  In 
Cleveland  Harbor  awarded  to  GREAT  LAKES  DREDGE  AND 
DOCK  CO.,  Williamson  Bldg.,  Cleveland,  at  $60,000.  Noted 
Nov.  4  and  Dec.  2. 

Ohio,  Middletown — Post  Office — Bids  were  received  Dec.  18 
for  U.  S.  post  office  at  Middletown,  fa)  limestone,  (b)  sand- 
stone as  follows:  George  W.  Stiles  Construction  Co..  Chicago, 
111.,  (a)  $69,132.  (b)  $76,132;  Charles  McCaul  Co.,  Philadelphia, 
Penn.,  (a)  $69,340.  fb)  $76,340:  Roche-Brunner  Building  Co.. 
Cincinnati,  (a)  $71,700,  (b)  $78,600.    Noted  Nov.  11. 

Neb.,  Aurora— Post  Office — Bids  were  received  Dec.  22  for 
TT.  S.  post  office  at  Aurora  as  follows:  A.  W.  Lane,  19  South 
La  Salle  St.,  Chicago,  111..  $43,512;  G.  W.  Stiles  Construction 
Co.,  Chicago.  Til.,  $45,325;  W.  D.  Lovell,  1415  Eighth  St.,  S.  E., 
Minneapolis,  Minn.,  $45,247.    Noted  Nov.  18. 

Tex.,  Ft.  Bliss — Annex  to  Hosnital — Bids  received  Nov.  27 
for  rear  annex  to  hospital  at  Ft.  Bliss  from  Mayfield  &  Shaw, 
El  Paso,  $14,157;  Jennings  &  Woods,  El  Paso,  $15,689; 
Buchanan  &  Gilder,  El  Paso,  $16,254.    Noted  Nov.  4. 


ys 

Estimated 


CANALS — DITCHES — IRRIGATION 
Proposed  Work 

Ind.,  Scottsburg — Ditch — Petition  filed  in  Scott  Circuit 
Court  for  ditch,  25  miles  long,  which  will  pass  through  Scott 
Jackson  and  Washington  Counties. 

111.,  Urbana — Drainage — Bids  will  be  received  until  11  a,m 
Jan.  10,  by  Joseph  P.  Gulick,  Attorney  of  Two  Mile  Slough 
Drainage  District  for  drainage  work  in  Branch  No    23  of 
Two  Mile  Slough  Drainage  District. 

Minn.,  Duluth — Ditch — Dids  will  be  received  until  Jan  7 

NotedUNov  A1UldU°r  f°r  DUCh  NO-  5     ^t'mated  c°st,  $150,000. 

Minn.,  Fairmont — Ditches — Martin  County  will  build  three 
drainage  ditches  Estimated  cost,  $200,000.  H  C  Nolte 
County  Audr. 

T„/.Minn'V^a t*\on— Ditch— Contract  will  soon  be  awarded  for 
Judicial  Ditch  No.  35.  Estimated  cost,  $76,647.  P.  D.  McKel- 
ler,  County  Audr. 

DitchU?Nnr9rdr?itf|leS~iSu?"veyf  bein^  made  for  Judicial 
RD^McI^elle'r8;  ctinV  'Aud^81™'  5°  t0  54  inclusive,  and  61. 

DitchP«nMnia?k?*^~QDitcheA~S^rv.eys  completed  for  Judicial 
P„Vtc5ns  ^2?'n?;n7'  8-  9  and  10.  Estimated  cost,  $80,000,  $15,000, 
$35,000,  $35,000  and  $15,000  respectively.  Roy  H.  Allison 
County  Engr.,  Blue  Earth  County,  Mankato.  ' 

rm^MA'  Ma"kai?~DJ.tcllirS,ulveys  beins  ma<Je  for  Judicial 
Ditch  No  11,  m  Blue  Earth  County.  Estimated  cost,  $125,000 
Roy  H.  Allison,  County  Engr.,  Mankato. 

Minn.,  Mankato— Ditch— Surveys  made  for  County  Ditch 
No.  42  Estimated  cost,  $20,000.  Roy  H.  Allison,  County 
Engr.,  Mankato. 

Minn.,  Marshall— Ditches — Surveys  being  made  for  County 
Ditches  Nos.  11,  12,  20,  21,  22  and  23.  Estimated  cost  between 
$300,000  and  $400,000.    E.  Sheppard,  County  Audr.  Detween 

Minn.,  New  Ulm— Ditches— New  surveys  being  made  for 
County  Ditches  Nos.  5,  8  and  11,  about  72  miles.  Surveys 
being  made  for  Ditches  Nos.  28,  29,  30,  31  and  33 
cost,  $300,000.    F.  D.  Minium,  County  Surv. 

t*-J*1Ie?t"  w»r*hi«>ston— Ditch — Surveys  completed  for  Judicial 
Ditch  No.  1.  Estimated  cost,  $39,850.  Gustave  Swanberg, 
Worthington,  County  Audr. 

-r  Worthington — Ditch — Surveys     being     made  for 

Judicial  Ditch  No.  2.  Estimated  cost,  $25,000.  G.  Swanberg, 
Worthington,  County  Audr. 

Kan.,  Salfna — Drainage — Contract  will  soon  be  awarded  for 
drainage  work  in  District  No.  1.  Estimated  cost,  $12,000. 
H.  B.  Walker,  Manhattan,  State  Drainage  Engr.    Noted  Dec.  9. 

Mo.,  Memphis — Drainage — Bids  will  be  received  until  2 
p.m.,  Jan.  15,  by  Earl  McDaniel,  Secy.,  Wvacanda  River  Drain- 
age District  No.  1,  for  17.3  miles  of  drainage  ditch.  C.  J. 
Wiegner,  Memphis,  Engr. 

Tex..  Mission — Irrigation — Mission  Canal  Co.  recently  sold 
to  Bankers'  Trust  Co.,  reorganized  under  name  of  United 
Irrigation  Co.,  with  capital  of  $500,000,  and  will  extend  canal 
system  to  irrigate  larger  tract  Of  land. 

Colo.,  Pueblo — Ditches — Directors  of  Neposta  Ditch  and 
JVLs™Y°ir  Association  appropriated  between  $60,000  and 
»75,000  for  improving  ditches  and  reservoirt  during  1916. 

'wm.N*  J*1-'  San*a  Fe — Irrigation — Charles  Hutchins,  Kansas 
City,  Mo.,  granted  application  by  James  A.  French,  State 
Engr.,  for  irrigation  pumping  plant  on  Pecos  River. 

N.  M.,  Springer — Irrigation  Dam — Ravado  Colonization  Co. 
will  raise  dam  30  ft.  in  order  to  irrigate  land. 

Tdaho,  Caldwell — Drainage — U.  S.  Reclamation  Service  and 
Nampa-Caldwell     Irrigation     District    will     build  drainage 

system. 

Ariz.,  Palomas — Irrigation — S.  H.  Woodruff  and  associates, 
Los  Angeles.  Calif.,  plan  to  utilize  underflow  of  Gila  JUver  hy 
irrigating  about  14,000  acres  of  land. 

Wash.,  Tacoma — Dredging — Plans  being  prepared  by  Com- 
missioners of  Waterway  District  No.  1,  for  dredging  and 
filling  Hylebos  Creek  tide  flats.  Bids  will  be  received  in  Janu- 
ary. Estimated  cost  between  $350,000  and  $400,000.  D.  B. 
Roben,  3019  South  11th  St.,  Tacoma,  Project  Engr. 

Ore.,  Oregon  City — Drainage — Linn  County  Drainage 
Congress  contemplates  forming  several  drainage  districts,  first 
being  Oak  Creek  District,  30,000  acres  being  included  in 
watershed  which  it  plans  to  drain. 

Ore.,  Prineville — Irrigation — Plans  being  considered  for 
irrigation  of  46,000  acres  near  Haystack,  9,000  acres  near 
Prineville,  North  Land  Unit,  Deschutes  Project,  by  storage  of 
water  of  Crooked  River. 

Calif.,  I,os  Angelea- — Irrigation — Contract  will  soon  be 
awarded  for  irrigating  77,000  acres  in  San  Fernando  Valley 
by  Board  of  Supervisors.    Noted  Nov.  18. 

Calif.,  Oakdalc — Irrigation — -Bids  will  be  received  until 
Jan.  17  by  Oakdale  Irrigation  District  for  irrigation  work. 
Estimated  cost,  $20,000. 

Calif.,  Sacramento — Canal — Surveys  will  be  made  for  tide- 
water canal  from  Sacramento  to  San  Francisco  Bay.  Esti- 
mated cost,  $1,000,000.    W.  F.  McClure,  State  Engr. 

Calif.,  Sacramento — Irrigation — T.  G.  Patten.  E.  R.  Walker 
and  associates  applied  to  Federal  Government  for  right-of- 
wav  across  lands  in  Eldorado  and  Amador  Counties  to  divert 
water  from  Mokelumne  River  to  irrigate  40.000  acres  in  Sacra- 
mento County. 

Bids  In  and  Contracts  Awarded 
N.  Y„  New  York — (Borough  of  Manhattan) — Dredging — 
Contract  awarded  to  P.  SANFORD  ROSS,  INC.,  277  Washing- 
ton St.,  Jersey  City,  N.  J.,  at  $0.30  per  cu.yd.,  for  dredging 
North  River  from  103d  to  109th  St.,  33,000  cu.yd.  Noted 
Dec.  23. 
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N.  \,  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Dredging — Bids  received  Dec.  20  by  R.  A.  C.  Smith,  Comr.  of 
Docks,  for  dredging.  Contract  No.  1497,  (a)  North  River,  150,- 
000  cu.yd.,  (b)  East  and  Harlem  Rivers,  45,000  cu.yd.,  Bor- 
oughs of  Manhattan,  Bronx,  Queens,  Brooklyn  and  Richmond, 
as  follows:  Henry  Du  Bois  Sons  Co.,  17  State  St.,  (a)  $0.1295 
per  cu.yd.;  Coastwise  Dredging  Co.,  17  Battery  PL,  (a)  .$0,147, 
(b)  $0,237;  P.  Sanford  Ross,  Inc.,  (a)  $0,176,  (b)  $0,358.  Noted 
Dec.  16. 

Penn.,  Philadelphia — Dredging — Only  bid  received  Dec.  20 
by  Department  of  Docks,  Wharves  and  Perries,  for  dredging 
Prankford  Creek  was  from  American  Dredging  Co.,  at  $0,293 
per  cu.yd. 

Ind.,  Portland — Ditch — E.  A.  Erwin,  Greenville,  Ohio,  at 
$22,348  submitted  lowest  bid  for  John  F.  Warren  et  al  Ditch 
in  Jay  and  Randolph  Counties. 

Minn.,  Mankato — (Official) — Ditch — Contract  for  County 
Ditch  No.  41  awarded  to  MINNESOTA  PIPE  AND  TILE  CO., 
Mankato,  at  $8,592.    Noted  Dec.  16. 

Minn.,  Warroad — Ditch — Contract  for  Ditch  No.  62  awarded 
to  E.  G.  BRANDENBURG  CONSTRUCTION  CO.,  730  Temple 
Court,  Minneapolis. 

Ark.,  Marion — Ditches — Pred  C.  Morgan,  Indianapolis,  Ind., 
at  7.415c.  per  cu.yd.  submitted  lowest  bid  for  approximately 
50  miles  of  ditches  for  Drainage  District  No.  7,  Crittenden 
County.  Morgan  Engineering  Co.,  Memphis,  Tenn.,  Engr. 
Noted  Nov.  25. 

Tex.,  Corpus  Christi — Drainage — Robstown  Drainage  Dis- 
trict awarded  contract  to  J.  B.  ARPIN  CONSTRUCTION  CO, 
Houston,  at  $141,375  for  drainage  of  80,000  acres.  Noted 
Nov.  25. 

Calif.,  Eureka — Ditch — Contract  awarded  to  CHAPMAN  & 
CO.  Klamath  Falls,  Ore.,  for  ditch  10  miles  long  for  Butte 
Valley  Land  Co.,  Macdoel. 

MISCELLANEOUS 
Proposed  Work 
Maine,  Bath — Elimination  of  Grade  Crossing — Abolition  of 
grade  crossing   of  Maine  Central   R.R.   approved   by  Public 
Utilities  Commission,  Augusta.    Estimated  cost,  $18,000.    B.  T. 
Wheeler,  Portland,  Ch.  Engr. 

N.  Y„  New  York — (Borough  of  Manhattan)  —  (Official)  — 
Cement,  etc. — Bids  will  be  received  by  Marcus  M.  Marks,  Bor- 
ough Pres.,  until  2  p.m.,  Jan.  3,  for  furnishing  and  delivering 
500  tons  of  Portland  cement,  3,000  tons  limestone  dust  7,000 
cu.yd.  binder  stone,  15,000  cu.yd.  asphalt  wearing  surface 
sand  and  2,000  tons  refined  asphalt. 

„  N«  Y«  ,New  York — (Borough  of  Manhattan)  —  (Official)  — 
Fence — Bids  will  be  received  by  Cabot  Ward,  Pres  of  Park 
Bd.,  Municipal  Bldg.,  until  3  p.m.,  Jan.  6,  for  w.-i.  fence  and 
setting  of  artificial  granite  gate  posts  around  Morningside 
Park.    Noted  Aug.  12  and  26. 

N.  Y.,  Syracuse — Elimination  of  Grade  Crossings — Syracuse 
Grade  Crossing  Commission  having  plans  prepared  for  elim- 
ination of  grade  crossings  in  city. 

N.  J.,  East  Orange — Elimination  of  Grade  Crossings — 
George  F.  Swain,  Consult.  Engr.,  Boston,  Mass.,  retained  by 
city  to  prepare  plans  for  elimination  of  grade  crossings  along- 
line  of  Lackawanna  R.R. 

N.  J.,  Englewood — Ferry  House  and  Slip — Plans  being  pre- 
pared for  two-story  ferry  house  and  slip  at  foot  of  Palisade 
Ave.  for  Dyckman  St.  and  Englewood  Ferrv  Corporation  care 
of  Brooklyn  and  Manhattan  Ferry  Corporation.  Estimated 
cost,  $50,000. 

N.  J„  Jersey  City — Park — Hudson  County  Board  of  Free- 
holders appropriated  $500,000  to  purchase  Sucklev  Estate  and 
improve  same  for  park. 

N.  J.,  Morris  Plains — Fire  House — Bids  will  soon  be  re- 
ceived for  addition  to  fire  house  for  New  Jersey  State  Hospital 
for  Insane.    Estimated  cost,  $10,000. 

N.  J„  Wild-wood — Pier- 
Heber  Crane,  Pres. 


-Casino  Pier  Co.   will   build  pier. 


,  **e?n\  Philadelphia — Fire  Station — Plans  being  prepared 
by  City  Arch,  for  fire  station  at  Montgomery  and  Girard  St. 
Estimated  cost,  $20,000.    George  S.  Webster,  City  Engr. 

Va.,  Newport  News — Marine  Railway — O.  A.  Bloxom,  Bat- 
tery Park,  contemplates  building  marine  railway  and  oyster- 
shuckmg  plant. 

Miss.,  Gulfport— Park— City  will  issue  $125,000  bonds  for 
purchasing  and  improving  land  for  park.  George  M  Foote 
Mayor. 

Tenn.,  Knoxville — Parks — Election  will  be  held  Jan.  29  to 
vote  on  $50,000  bonds  for  parks. 

,_  .T«1»p».  Waverly — City  Commissioners  of  Nashville  plan  to 
build  fire  house  in  Waverly.  G.  J.  Tompkins,  Comr.  of  Fire 
Dept. 

HI.,  Chicago — Fire  Engine  House — City  will  build  fire 
f^A™  h£u1fr  44?6  ANo''th  Kedzie  Ave.  Estimated  cost, 
$19,000.    C.  W.  Kallal,  Arch. 

Wis.,  Superior — Dock — Reported  that  plans  will  be  pre- 
pared for  replacing  ore  dock  No.  3  at  Allouez  Bav  for  Great 
K0^^"  Ry-  during  w,inter  of  1916  and  1917.  Estimated  cost, 
$1,000,000.    A.  H.  Hogeland,  St.  Paul,  Minn.,  Ch.  Engr. 

Wis.,  West  Allis — Grandstand — Plans  prepared  bv  Alfred  C. 
Clas,  Arch.,  520  Colby-Abbot  Bldg.,  Milwaukee,  for  two  sec- 
tions of  concrete  grandstand  in  State  Fair  Park  for  State 
Department  of  Agriculture.  Estimated  cost,  $50,000.  C.  P. 
Norgord,  Madison,  Comr. 

...w's-'  w,es*  „AI1£S— ;£ark  Buildings— Plans  prepared  by 
^r1rnCiiClas'.  Arch-  520  Colby-Abbot  Bldg.,  Milwaukee,  for 
100xl50-ft.  swine  and  sheep  barn  in  State  Fair  Park  for 
State  Department  of  Agriculture.  C.  P.  Norgord,  Madison, 
Comr.    Estimated  cost,  $44,000. 


h0  £  "  !**  P.a,uI7TI^arble  Balustrade  and  Steps— Bids  will 
be  received  until  10:30  a.m.,  Jan.  10,  by  A.  Hohenstein.  Pur. 
Library      marble  balustrade  and  steps  about  the  St.  Paul 

Mo.,  St.  Louis — (Official) — River  Terminals— Bids  will  be 
received  in  spring  for  seven-story,  100x250-ft.  river  terminal 
fH  wajehouse  for  St.  Louis  River  Front  and  Dock  Associa- 
tion. Estimated  cost,  $250,000.  J.  L.  Wees,  419  Commercial 
Bldg.,  St.  Louis,  Arch.    Noted  Dec.  16. 

_  A,I"k-'  .  Bridge  Junction — (Hopewell  post  office) — Levee 
Work— St.  Francis  Levee  Board  petitioned  River  and  Harbor 
committee  of  Congress  to  seek  government  aid  for  levee  work 
from  Pecan  Point  to  Bledsoe,  76  miles.    H.  D.  Tomlinson,  Pres. 

Wash.,  Tacoma— Improving  White  and  Puyallup  Rivers — 
William  S.  Mitchell  and  M.  Gardner,  United  States  Govern- 
ment Lngrs.,  retained  by  Inter-County  River  Improvement 
f,°a m  Jr9..review  and  pass  on  work  done  on  improvements 
along  White  and  Puyallup  Rivers  and  to  make  suggestions. 
td„  C^llf,i  *^os,  ,4™ft'eIeN — Elimination  of  Grade  Crossings — Citv 
Rvaro°fnrUillC  Utilities  approved  plans  of  Pacific  Electric 
St  tn  <J£  pIe,Vatlorlg  t'scks  from  station  at  Sixth  and  Main 
St.  to  San  Pedro  St.  and  for  terminal  improvements  Esti- 
mated cost.  $300,000.    Noted  Nov.  11.  1  ^su 

,.„„CaIif"-  L,os  -V'Seles — Subway — Plans  being  prepared  for 
rearranging  tracks  at  Hill  St.  Station  preliminary  to  building 
subway  under  Olive  St..  west  of  station,  about  6  miles  Esti- 
Noted  Nov   irgearransing  tracks,  $40,000;  subway,  $12,000,000. 

^on=f,?,!,f;H^lanhiattan—  Pier— Board  of  Trustees  contemplates 
£?JltV„ U  „  S  P]easurle  ,P»er  at  Center  St.  and  pavilion  at 
Martin  Ave.    Estimated  cost,  $70,000  and  $20,000  respectively. 

Calif.,  San  Francisco — Automatic  Sprinklers — Board  of 
Public  Works  considering  installation  automatic  sprinklers 
1"  cltZ-.,ca£r  barns.  Estimated  cost,  $54,000.  Frederick  J. 
Churchill,  Secy.,  Bd.  of  Pub.  Wks. 

Calif.,  Santa  Monica — Wharf— Santa  Monica  Land  Co.  con- 
templates building  wharf,  560-ft.  long  and  24-ft.  wide,  at 
Santa  Monica  Canon. 

Que.,  Montreal— Comfort  Stations— Plans  prepared  for 
three  comfort  stations  at  Chaboilez,  d'Armes  and  Dominion 
Sq.  for  city.  Estimated  cost,  $5,000,  $8,000  and  $10,000  respec- 
tively.   A.  Chausse,  Arch.,  City  Hall. 

Que.,  Sherbrookc — Subwaj — City  Council  contemplates 
constructing  subway  in  Richelieu  St.  Estimated  cost,  $10,411 
E.  C.  Gatien,  Clk. 

°,n*-.  **ort  Stanley— Comfort  Stations — London  &  Port 
Stanley  Ry  contemplates  construction  of  four  comfort  sta- 
tions.   William  Spittal,  Secy. 

MISCELLANEOUS 
Bids  In  and  Contracts  Awarded 


>r — (Official) — Retaining  Walls- 
rrete   foundations   and  retaining 


Contract  for  reinforced-concrete  rounciatlons  and  retaining 
walls  for  residence  of  Otto  H.  Kahn  awarded  to  STEWART 
ENGINEERING  CORPORATION,  17  Battery  PL,  New  York  at 
$150,000. 

N.  Y.,  New  York — (Borough  of  Brooklvn)  —  (Official)  — 
Steel  Tank — Contract  for  steel  tank  and  fittings  for  storage 
of  liquid  asphalt  at  municipal  asphalt  plant,  Seventh  St.  and 
Gowanus  Canal  awarded  to  P.  P.  FARLEY,  103  Park  Ave., 
New  York,  at  $5,335.    Noted  Dec.  16. 

N.  Y„  New  . York — (Borough  of  Manhattan)  —  (Official) — 
Market — Bids  received  Dec.  20  by  Marcus  M.  Marks,  Borough 
Pres.,  for  market  under  Queensborough  Bridge,  59th  and  60th 
St.,  First  Ave.  and  Ave  A,  from  A.  W.  King,  1511  Bryant  Ave., 
$13,955;  W.  F.  Plass  &  Bros.,  145  West  18th  St.,  $14,850; 
Thomas  J.  Waters  Co.,  271  West  125th  St.,  $14,900.  Noted 
Dec.  16. 

N.  J.,  Stoneharltor — Jetties — Contract  for  bulkhead  and 
jetties  for  ocean  front  protection  awarded  to  HILL  DREDG- 
ING CO.,  Atlantic  City,  at  $192,414.    Noted  Sept.  9. 

Penn.,  Philadelphia — Coal  Pockets — Contract  awarded  to 
C.  P.  BOWER,  Roberts  and  Wayne  Ave.,  Philadelphia,  at  $76,- 
130,  for  coal  pockets  on  Emerald  St.  for  Philadelphia  &  Read- 
ing Ry.  Co.    Noted  Nov.  25. 

Penn.,  Philadelphia — Elevated  Railway  Work — Bids  re- 
ceived Dec.  14  by  A.  M.  Taylor,  Dir.  Dept.  of  Citv  Transit,  for 
steel  superstructure  and  appurtenant  work  for  two-track  ele- 
vated railway  in  Frankford  Ave.  from  Unity  to  Dvre  St.,  under 
Contract  No.  519,  from  American  Bridge  Co.,  $249,000;  McClin- 
tic-Marshall  Co.,  $263,000;  Phoenix  Bridge  Co.,  $269,800.  Noted 
Nov.  18. 

Penn.,  Philadelphia — Pier — Contract  for  superstructure  of 
Pier  No.  78  at  foot  of  McKean  St.  awarded  to  SNARE  & 
TRIEST,  Woolworth  Bldg.,  New  York,  N.  Y.,  at  $488,600.  Noted 
Nov.  25  and  Dec.  9. 

Del.,  Claymont — Pier — General  Chemical  Co.,  Marcus  Hook. 
Penn.,  awarded  contract  for  pier  to  JOHN  MONKS  &  SONS,  82 
Beaver  St.,  New  York,  N.  Y.    Estimated  cost,  $200,000. 

Fla.,  Daytona — Pavilion — Contract  for  150xl50-ft.  pavilion 
with  about  40-ft.  extending  over  river  for  C.  G.  Burgovne, 
awarded  to  JACOB  ESPEDAHL,  Davtona.  Estimated  cost, 
$10,000.    Noted  Dec.  23. 

Ohio,  Cleveland — Grading  Subway — Contract  for  grading 
subway  at  Hamilton  Ave.  and  Pennsylvania  R.R.  awarded  to 
J.  UDELSON,  2410  East  49th  St.,  Cleveland.    Noted  Nov.  25. 

Ind.,  Indianapolis — Track  Elevation — Bids  received  Dec.  15 
by  Board  of  Public  Works  for  removal  of  bridge  and  construc- 
tion of  traffic  ways  under  Vandalia  R.R.  in  connection  with 
track  elevation  from  O'Hogan  &  Lake  Co.,  Chicago,  111.,  Sec- 
tions H,  J,  K  and  M.  $43,890:  Marsh,  Clearv  &  White  Co..  Chi- 
cago, 111.,  Sections  H,  J.  K  and  M,  $47,499:  Walsh  Construction 
Co.,  Cleveland,  Ohio,  Sections  H,  J,  K  and  M.  $46,000;  Dunn- 
McCarthy  Co.,  Chicago,  TIL,  Sections  H,  I,  J,  K,  L  and  M, 
$53,659. 

Kan.,  Leavenworth — Riprapping  River  Bank — Chicago. 
Burlington  &  Quiney  R.R.  awarded  contract  for  willows  to 
be  used  in  riprapping  river  bank  to  WARREN  HOUSER. 
Weston.    Estimated  cost,  $75,000. 
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BUILDINGS 

Other  items  relative  to  Building  Construction  will  be  found  under  the  following  head- 
ings: "Industrial  Works;"  "FcdcTalGQvernm&JiL  Work"  and  "Miscellaneous  " 

Proposed  AVork 

Mass.,  Beverly — School  Committee  will  submit  proposi- 
tion to  City  Council  for  building  high  school  on  City  Home 
site  near  Cedar  St.    Estimated  cost,  $300,000. 

Mass.,  Brookline — Plans  prepared  for  three-story  addition 
to  high  school.  Estimated  cost,  $125,000.  Andrews,  Jacques 
&  Rantoul,  50  Congress  St.,  Boston,  Arch.  Noted  Oct.  28  and 
Aug.  12. 

Mass.,  Westfield — Plans  being  prepared  by  C.  A.  Tinker, 
Arch.,  318  Main  St.,  Springfield,  for  two-story  theater  for 
Goldstein  Bros.     Estimated  cost,  $60,000. 

Mass.,  Westfield — Plans  being  prepared  by  M.  B.  Harding, 
Arch.,  Westfield,  for  one-storv,  116xl78-ft.  school.  Estimated 
cost,  $50,000.    J.  M.  Dutton,  Chn.  School  Bd.    Noted  Oct.  21. 

R.  I.,  Pawtueket — Pawtucket  and  Central  Falls  Aerie  of 
Eagles  plan  to  build  home. 

N.  "V.,  Binghamton — Plans  being  prepared  for  five-story 
bank  and  office  building  for  People's  Trust  Co.  Estimated 
cost,  $50,000.    E.  W.  Dickerman,  Perry  Bldg.,  Arch. 

N.  "V.,  Medina — Board  of  Education  contemplates  building 
schools.    Estimated  cost,  $135,000. 

N.  Y.,  Rochester — Plans  being  prepared  bv  Hutchinson  & 
Cutler.  Cutler  Bldg.,  Rochester,  for  eight-story,  33xll0-ft. 
medical  building  on  Chestnut  St.  for  F.  L.  Greene  &  Co.,  33 
Exchange  St.    Estimated  cost,  $75,000. 

JV.  Y.,  Rochester — Plans  being  prepared  by  Foster  &  Gade, 
Arch.,  Sibley  Bldg.,  for  three-storv  building  for  Home  for 
Friendless.  Estimated  cost,  $200,000.  A.  M.  Lindsey,  250 
Main  St.,  E.,  Pres.,  Bd.  of  Dir. 

N.  J„  Newark — City  will  erect  memorial  building  at  Camp 
and  Broad  St.  Estimated  cost,  $1,500,000.  Thomas  L.  Ray- 
mond, Mayor. 

Penn,  Allentown — (Official) — We  have  been  informed  that 
Louis  E.  Jallade,  37  Liberty  St.,  New  York,  N.  Y.,  is  Arch, 
for  six-story  addition  to  Y.  M.  C.  A.  building  and  Ruhe  & 
Lange,  Allentown,  Assoc.  Arch.  Estimated  cost,  $100,000. 
Noted  Dec.  16. 

Penn.,  Braddoek — Plans  will  be  prepared  by  W.  W.  Wil- 
liams, Arch.,  Magee  Bldg.,  Pittsburgh,  for  church  and  rectory 
for  S.  S.  Mary  and  Paul  Church.    Estimated  cost,  $75,000. 

Penn.,  I,oretto — St.  Francis  College  plans  to  build  seminary 
and  faculty  building.  Estimated  cost,  $50,000.  G.  Puderbaugh, 
Hutchinson  Bldg.,  Altoona,  Arch. 

Penn.,  Ogontz — Plans  being  prepared  by  H.  Trumbauer, 
Arch.,  Land  Title  Bldg.,  Philadelphia,  for  private  school  for 
A.  A.  Sutherland.     Estimated  cost,  $100,000. 

lid,,  Baltimore — Plans  being  prepared  by  Otto  G.  Simonson, 
Arch.,  Maryland  Casualty  Tower,  Baltimore,  for  10-story  hotel 
at  Light  and  German  St.  for  Southern  Hotel  Co. 

Md.,  Baltimore — Revised  plans  being  prepared  by  J.  Evans 
Sperry,  Arch.,  409  Calvert  Bldg.,  Baltimore,  for  six-story 
building  at  Park  Ave.  and  Franklin  St.  for  Y.  W.  C.  A.  Es- 
timated cost,  $200,000.     Isabel  Harmon,  Secy. 

D.  C,  Washington — Plans  being  prepared  by  Thomas  W. 
Lamb,  Arch.,  644  Eighth  Ave.,  New  York,  N.  Y.,  for  two-story, 
132xl53-ft.  theater  at  12th  and  F  St.  for  Marcus  Loew,  1493 
Broadway,  New  York,  N.  Y. 

D.  C,  AVashington — Plans  being  prepared  for  10  buildings 
at  Wisconsin  Ave.  and  Davis  St.  for  National  School  of  Do- 
mestic Art  and  Science.  M.  A.  Zurhorst,  1753  Rhode  Island 
Ave.,  Washington,  Principal. 

Va.,  Atlee — Bids  will  be  received  until  noon  Jan.  15,  by 
Board  of  School  Trustees,  Henry  District,  Hanover  County,  for 
school.  Charles  M.  Robinson,  Inc.,  508  Times-Dispatch  Bldg., 
Richmond,  Arch. 

W.  Ara.,  Charleston — W.  P.  Ginther,  Arch.,  416  Everett 
Bldg.,  Akron,  Ohio,  pr  eparing  plans  for  three-story  addition  to 
St.  Francis  Hospital.    Estimated  cost,  $40,000. 

W.  A'a.,  Huntington — Boone  County  Land  Co.  will  construct 
store  and  hotel  building.    Estimated  cost,  $40,000. 

W.  Ara.,.  Huntington — Marshall  College  will  erect  physical 
education  building.    C.  I.  Woodley,  Pres. 

W.  Va.,  Morgantown — West  Virginia  University  will  build 
additions  to  institution.    Estimated  cost,  $75,000. 

W.  Va.,  Moundsville — St.  Xavier's  Congregation  plans  one- 
story,  60x90-ft.  church  and  rectory.     Estimated  cost,  $40,000. 

W.  Va.,  Point  Pleasant — Plans  being  prepared  by  H.  R. 
Warner,  Capitol  St.,  Charleston,  for  remodeling  hotel  into 
bank,  hotel,  lodge  and  store  building  for  Spencer  Hotel  Co. 
J.  S.  Spencer,  interested. 

W.  A'a.,  Wheeling — Plans  prepared  for  10-story,  50xll5-ft. 

bank,  store  and  office  building  for  Security  Trust  Co.  Esti- 
mated cost,  $250,000.  E.  B.  Franzheim  and  F.  F.  Faris, 
Schmulbach  Bldg.,  Wheeling,  Associate  Arch. 

W.  Ara.,  AA7heeling — Plans  being  prepared  by  F.  F.  Faris, 
Arch..  420  Schmulbach  Bldg.,  Wheeling,  for  two-story  church 
for  Trinity  Lutheran  Congregation.     Estimated  cost,  $40,000. 

N.  C,  Durham — Citizens  voted  $75,000  bonds  for  two  schools 
on  Moorehead  School  site.  G.  W.  Watts,  Chn.  School  Trustees. 
Noted  Oct.  21  and  Nov.  IS. 

N.  C,  Kinston — Reported  that  Atlantic  Coast  Line  R.R.  and 
Southern  R.R.  contemplate  building  union  station.  J.  E.  Will- 
oughby,  Wilmington,  Ch.  Engr.,  Atlantic"  Coast  Line  R.R. 

N.  C,  Rocky  Mount — J.  C.  Mount,  Rocky  Mount,  prepared 
plans  for  bank  building  at  144  South  Main  St.  for  Rocky 
Mount  Savings  and  Trust  Co. 

S.  C,  Greenville — A  permanent  Exposition  Building  will  be 
constructed  by  Southern  Textile  Association.  Estimated  cost, 
$50,000. 

S.  C,  Rock  Hill — Congregation  of  First  Baptist  Church 
plans  to  construct  three-story  edifice.    Estimated  cost,  $40,000. 


Ga.,  Macon — Curran  R.  Ellis,  Arch.,  Macon,  retained  by 
Board  of  Education  to  prepare  plans  for  Vineville  School 
Estimated  cost,  $40,000. 

Ala.,  Hamilton — Sixth  School  District  plans  to  build  school 
Estimated  cost,  $465,000. 

Ala.,  Seminole — J.  B.  Wiggins,  H.  C.  Maley  and  E  E 
Bucham,  Chicago,  111.,  will  build  club  house  at  Seminole  j  c" 
Pollock,    Gen.  Mgr. 

Miss.,  Biloxi — Plans  being  considered  by  Biloxi  Lodge 
Loyal  Order  of  Moose,  for  new  building.  F.  J.  Weiss  Chn  of 
Bldg.  Com. 

Miss.,  Clarksdalc — Board  of  Supervisors  contemplates  re- 
modeling court  house.    J.  W.  Cutler  and  Charles  W  Clark 

interested. 

Miss.,  Gulfport — Plans  being  prepared  by  Nolan  &  Torre, 
Arch.,  New  Orleans,  La.,  for  two-story  hospital  for  Kings 
Daughters.     Estimated  cost,  $40,000. 

Miss.,  Marion — Election  will  be  held  Jan.  4  to  vote  on 
$100,000  bonds  for  agricultural  high  school.    Noted  Oct.  28. 

Teun.,  Chattanooga — Volunteer  State  Life  Insurance  Co. 
will  build  10-story  office  building.  Estimated  cost,  $415,000. 
Barnwell  &  Barnwell,  Arch. 

Tenn.,  Memphis — Plans  being  considered  by  city  and 
county  for  tuberculosis  hospital. 

Tenn.,  Memphis — Baptist  Memorial  Hospital  will  construct 
addition.    Estimated  cost,  $125,000. 

Tenn.,  Morristown — Contract  will  soon  be  awarded  for 
building  for  First  National  Bank.  Estimated  cost,  $50,000. 
James  R.  Forgey,  Pres. 

Ky.,  Paducah — City  contemplates  $600,000  bond  issue  for 
schools  and  sewers. 

Ohio,  Akron — Press  reports  state  that  State  will  construct 
armory  and  auditorium.  Estimated  cost,  $100,000.  B.  L. 
Barger,  Secy,  of  State  Armory  Bd. 

Ohio,  Akron — M.  O'Neil,  West  Market  St.,  plans  to  build 
clubhouse  to  be  occupied  by  Akron  City  Club  Co.  Estimated 
cost,  $50,000.    S.  F.  Ziloxi,  69  Edgerton  Rd.,  Pres. 

Ohio,  Akron — Bids  will  be  received  by  J.  F.  Barnhart,  Clk., 
Bd.  of  Education,  Central  High  School,  until  noon,  Jan.  5,  for 
additions  to  Miller  and  Portage  Path  Schools. 

Ohio,  Akron — Board  of  Education  plans  to  construct  two- 
story  school  to  be  known  as  Robinson  School.  Estimated 
cost,  $50,000.    J.  F.  Barnhart,  Central  High  School,  Clk. 

Ohio,  Bellaire — Baltimore  &  Ohio  Railroad  Co.  will  build 
freight  station  at  Bellaire. 

Ohio,  Canton — W.  E.  Koltz,  Vice-Pres.  Canton  Drop  Forge 
Co.,  is  interested  in  a  project  to  build  motion-picture  theater 
at  Market  Ave.  and  Second  St.    Estimated  cost,  $65,000. 

Ohio,  Lebanon — Election  will  soon  be  held  to  vote  on  $65,000 
bonds  for  courthouse  for  Warren  County. 

Ohio,  Mt.  Vernon — William  A.  Ashbrook,  Congressman,  in- 
troduced bill  which  calls  for  appropriation  of  $100,000  for 
public  building. 

Ohio,  Newbure — (Cleveland  post  office) — Revised  plans  pre- 
pared by  W.  J.  Carter,  Arch.,  Illuminating  Bldg.,  Cleveland, 
for  four-story  temple  for  Newburg  Masonic  Temple  Co.  Esti- 
mated cost,  $60,000.    Noted  under  Cleveland,  Ohio,  Dec.  23. 

Ohio,  Salem — Independent  Hose  Co.  will  build  club  house 
at  Salem. 

Ohio,  Wilmington — Bids  will  soon  be  received  for  three- 
story  courthouse  and  jail  for  Clinton  Countv.  Estimated  cost, 
$300,000.  Weber,  Werner  &  Adkins,  1206  Mercantile  Library 
Bldg.,  Cincinnati,  Arch.    Noted  Dec.  2. 

Ohio,  A'oungstown — Plans  will  be  prepared  by  H.  Lyman 
Ford,  Arch.,  206  Hippodrome  Arcade,  Youngstown,  for  two- 
story  store  and  apartment  building  on  Wick  Ave.  Estimated 
cost,  $70,000. 

Ohio,  Zanesville — Municipal  Committee  of  Chamber  of 
Commerce  contemplates  city  hall  and  market.  Estimated 
cost,  $100,000.    H.  C.  Van  Voorhis,  Chn.  of  Com. 

Ind.,  Elkhart — B.  Haynes,  Lunger  Bldg.,  plans  four-story, 
70x85-ft.  office  building  at  Marion  and  Second  St.  Estimated 
cost,  $40,000.  Ellwood  &  Ellwood,  South  Main  St.,  Elkhart, 
Arch. 

Ind.,  Hammond — All  Saints  Congregation  contemplates 
church.    Estimated  cost,  $150,000. 

Ind.,  Indianapolis — Contract  will  soon  be  awarded  for  four- 
story  bank  and  office  building  for  Mever  &  Kiser  Bank.  D.  A. 
Bohlen  &  Son,  1012  Majestic  Bldg.,  Arch.    Noted  Dec.  9. 

Ind.,  Michigan  City — Bids  will  be  received  about  Jan.  17  by 
Worthman  &  Steinbach  and  C.  L.  Pointek,  Archs.,  1859  West 
Chicago  Ave.,  Chicago,  111.,  for  edifice  for  St.  Stanislaus 
Church.     Estimated   cost,  $100,000. 

Ind.,  South  Bend — Plans  being  prepared  by  E.  L.  Tilton, 
Arch.,  32  Broadway,  New  York,  N.  Y.  (Borough  of  Manhat- 
tan), for  library  for  Notre  Dame  University.  Estimated  cost, 
$150,000. 

Mieh.,  Ann  Arbor- — Trustees  of  University  of  Michigan 
plan  to  build  library.    Estimated  cost,  $350,000. 

Mich.,  Detroit — Y.  W.  C.  A.  will  construct  building  at  East 
Adams  Ave.  and  Witherell  St.    Estimated  cost,  $250,000. 

Mich.,  Flint — Preliminary  plans  prepared  by  Starrett  & 
Van  Vleck,  Arch.,  S  West  40th  St.,  New  York,  N.  Y.,  for  six- 
story  bank  and  office  building  for  First  National  Bank. 

Mich.,  Flint — Malcomson  &  Higgenbotham,  Arch.,  Detroit, 
will  prepare  plans  for  two  schools  for  Board  of  Education. 

Mich.,  Pontiac — Press  reports  state  that  a  moving  picture 
and  vaudeville  theater  will  be  constructed  on  site  of  Hotel 
Wenonah  on  South  Saginaw  St.    Estimated  cost,  $70,000. 

111.,  Chicago — Plans  being  prepared  by  Holsman  &  Hunt, 
332  South  Michigan  Ave.,  for  five-story  hotel  for  A.  B.  Mulvey. 
Estimated  cost,  $150,000. 
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Wis.,  Milwaukee — Milwaukee  Athletic  Club  will  build  home  Bids  in  »ml  Rmnnvf.  i„.wi..i 

at  Mason  St.  and  Broadway.     Estimated  cost,  $300,000.  Contracts   I  warded 

Wis.,  Portage — Board   of  Education   considering   plans  to  t  w^w^x??J?5r?^£^??n^ctne.f^.,,hif h    school    awarded  to 

construct  central   school  or   two   individual  schools,   one   on  J-il^JUH  1 ON-MITCHLLL  CO.,  95  Milk  .St.,  Boston,  at  $84,000. 

east  side  and  one  on  west  side.  Mass.,  Marlboro — School  Committee  awarded  contract  for 

Wis.,   Waukesha— Citizens     defeated     $120,000    bonds     for  school  on  Washington  St.  to  THOMAS  P.  HTIUhKY,  Marlboro, 

schools.     G.  B.  Harris,  Pres.  at  HO, 487.    Noted  Sept.  23. 

Wis.,  West  Allis — Board  of  Education  plans  to  build  high  ^  Mass.,  Salem — George  T.  O'Brien,  10  Palmer  St.,  Cambridge 

school  next  year.    G.  Mahoney,  Secy.  at    $61,659,   submitted   lowest    bid   for    addition    to  Bowditch 

Iowa,  Audubon— Election  will   soon   be  held  to   vote  on  bcn°o1-    Noted  Dec.  9  and  16. 

bonds  for  school  Mass^      Springfield— Contract     awarded     to     ERNEST  F. 

Iowa,  Belniond — Preliminary  plans  prepared  by  G.  L.  Lock-  CARLSON  CO.,  Springfield,  for  theater,  garage   bowlintr  alleys 

hart,   Arch.,    Endicott   Bldg.,    St.    Paul,   Minn.,    for   high   and  and  billiard  room  for  Russell  C.  Parsons 

grade   school      Estimated   cost,    $70,000.     A.   Fitts,    Belmond,  at    v     nr        v    ,                           „  , 

Secy.,  Bd.  of  Education.  Y.,   New    York — (Borough     of  Manhattan)- — Contract 

Iowa,  Waukon — Plans  will  be  prepared  by  Charles  A.  Die-  iv    v     ™        „    ,      .„           .      „  „  , 

man  Co.,  Arch.,  405  Granby  Bldg.,  Cedar  Rapids,  for  school.  t   '  New  Yo!r't—  (Borough  of  Manhattan)— Contract  for 

Estimated  cost,   $60,000.  nme-story  nurses  home  and  70x72-ft.  superintendent's  house 

„        _          „    _.,       .,,            ,  on    Lexington    Ave.    for    German    Hospital    and  Dispensary 

Kan.,  Caldwell — Bids  will  soon  be  received  for  two-story  awarded  to  A.  A.  SMITH,  69  East  91st  St 

school.    Estimated  cost,  $50,000.    S.  S.  Voigt,  411  Barnes  Bids-  ivr    »  . 

Wichita,   Arch.,   and  J.   E.   Damon,   Caldwell,    Secy.,   Bd.    of  £era??»Fi£7~z£°l}t?!lct  for  a  theater  for  the  National 

Education.                                                                    J  }  nearter  C o.,  1326  St.  Nicholas  Ave.,  New  York,  N.  Y.,  awarded 

^          .      n  „            ,    „  ^ELLS  CONSTRUCTION  CO.,  235  Fifth  Ave.,  isfew  York, 

Kan.,    Emporia — College    of    Emporia    contemplates    new  N-  Y-    Estimated  cost,  $65,000. 

building.     Estimated  cost,  $100,000.     W.  A    White    Chn  „ 

Penn.,     Philadelphia —  (Official) — Contract     awarder!  to 

Neb.,  North  Platte— Bids  will  be  received  about  Feb.  15  for  MELODY  &  KEATING,  1218  Chestnut  St. .Philadelphia  at 
xt'^u  s£?°?}-  AEstimated  ^cost.  $50,000.  Bert  M.  Reynolds,  $227,918,  for  31-room  school  at  B  and  Allegheny  Ave.  and  nine- 
North  Platte,  Arch.    Noted  Dec.  23.  room  addition  to  school  at  70th  and  Woodland  Ave  Noted 

Mont.,    Billings — Billings    Labor    Unions    will  construct 

three-story    50xl40-ft.  building.     Estimated  cost,  $70,000.     H.  Ohio,    Akron— Contract    for   Jennings    School    awarded  to 

Anderson,  Chn.  Bldg.  Com.     Dedrick  &  Piper,  Billings,  Arch.  DAWSON   CONSTRUCTION   CO.,   Columbus.     Estimated  cost! 

Mo.,  St.  Louis — E.  C.  Simmons  will  construct  building  to  ?70'000-    Noted  Dec.  2. 

be    occupied    by    Franklin    Bank.      Estimated    cost,    $125,000.  Ohio,  Athens-Contract  for  church  and  Sunday  school  for 

Guy  C.  Mariner,  St.  Louis,  Arch.  First  Christian  Church  awarded  to  B.  DAVIDSON   152  North 

Tex.,  Brownsville— Citizens  voted  $100,000  bonds  for  pur-  Con^ress  St-  Athens.    Estimated  cost,  $40,000.    Noted  Nov.  18. 

chasing  site  and  building  high  and  ward  schools  for  Browns-  Ohio,   Cincinnati — (Official) — Contract   for   Industrial  Arts 

ville  Industrial  School  District.     Noted  Nov.  25.  Building,   tunnel   K,   power  house,    stadium    gymnasium  and 

^^^^^^Z^^^^.  SNlH^^^n'^L^VXr^Aeff-- 

mated  cost,  $45,000.  Ohio,  Cleveland— County  Commissioners  awarded  contract 

%*$SrtSEfi£l£S!^                  h6ld  Jan-   18  t0  V°te  °n  COO^dar^9?9n90hOXtOendFNr^k4in  AT*  t0  WILMAM  M°°RE  & 

Noted  Nov^r01"26118  ^  $90'°00  b°ndS  f°r  M&h  SCh°01-  B A RNE S^'lo gansp o r £  r  a  ° 1  f°r  arm°''y  awarded  t0  JAMES  I. 

for^oard^tru'catio^"26"8  V°t6d  $70'°00  b°"dS  f°r  SCh°o1  H"  BEAUMAn'To^Ts!^^  "Wo^Vetlf.  ™M  X°  F' 

Bd.  of  Superv                             ^oo.ooo.     h.    T,   Belcher,   Clk.,  for  University  of  Wisconsin.    M.  E.  McCaffery,  Secy. 

Ariz    Saiford-Plans  being  prepared  by  Lescher  &  Kibbey,  verlTtv^f^W^^ 

ArrahhamPCho°uenniy:                                                                       ^  Sffe  '^^^^O^^ 

for^sc^                                                                 «  ^tftn^^o^  M.^ImI,  x« 

MONT  CLARE  BRIDGE,  PHOENIX  VILLE,  PENN. 

Bids  were  received  Dec.  21  by  the  Commissioners  of  Mont-  crete  Co     TTarri^hurp-   rr".   wv,itt„i,0.  i>    ,->•  v,i    TT  • 

gomery  and  Chester  Counties  for  the  construction  of  a  rein-  (H)  J  b"  Bunt  i-  A  on (                  w  v*  &  ft1,  H/r''.lsbur&'> 

.  ...  ABCDEFGHIJKLMN 

rtg"-W1-|TtriK|-........»IIMWIIMIMI  S02.335  S9S.776S127.437  S99.439  S89.739S10S.000  S94.091  S80.S91  S88.200S108.000  S86.S25  S84.027 

30'r'»5''5Ld,,io„'„I.v,,io..       4             3  M        3  00       7  00          75  4  50       3  «°       8  °»       2  »       »••>     >0  00       1  00       3.50       2  40 

41  !  =|  Is  is  ;s  i|  '?»  21  *g  11  f|  4f  5| 

J^pVKSfer.  '  |   ":»   1:8  'SS  S:S  8:8  'IS  !:8    1  IS  I  S  1      >     J I 

963  cu.yd.  class  "C"  concrete               7.20         8  25         7  00       S  00      10  nn  o  nn       a  on       ?  i.n       k?e       too      in™       £'XX       5           15  00 

^dt.S^^ce  -.^    »;8?   -           L°|  i:     30:     2lf  J:|               J:     2I.|  J:g 

2,000  lin.ft.  carbor.  rubbed  surface.         .06            05           !05          OS           03  \%           W           W           02'        1o          £          nt          ^  "IS 

ffi^SSSSSSBSSUi:    360    220    2-00    3:™  2'°°         2 'so         2:i5°         a:S8  2:gg 

loSV.sVandard  amiesitepave:       '  °°         19°         2  5°       3  °°       2  15  4  00        1  50       3  35       1  00       2  10       2  <*>       2.50       2.30  2.30 

29^ Belgian  or  ^anite  block:       IU         I  fo         I.'lo       1:88       ^It  §  88       L'g       !.i       lis       ^       |  ??       |  g8       If,       I  to 

240  lin.ft.  curb  protection  bar  24           :?5            20           30           ?5  ?t           20           W         ?o§         °^           1^         "2?*         °?  ?S 

240  lin.ft.  6-ductt.c.  conduit                     36            50            35           50  \n           fk           £          o9       i  m           Vl       ,"2f                        12 ' 

240  lin.ft.  2-ductt.c.  conduit                    24            30                         IS           u  on           m          90          no           nn          ?f       MS          ?2       1  °P 

40  lin.ft.  metal  conduit                             24            27            20           30           90  '??         'i-         'on          ?^       ^S?           if         ^2           10  40 

1,500  lin.ft.  sidewalk  and  curb  fin-                                                    '30           20  15           lo           20           15           7o          25           25           15  -60 

Attain'.- terracotta  sewer          °7           °51          °5          10          10  20          07          15          05          25          05          ™          ™  22 

loSTnXg-in.- terracotta  sewer         ^           20           50          50       1  00  07          10          30          08         -35          20         .50         .10  30 

30STm:ftVi2:in-.-terra'cottaSewer       '  ^           40          '7°          75          60  15          i2i        40          16          80          25         -35         .15  .80 

iSfef-:::::::::::  3500   18;S   10:88        xl:§8  «,:$  ,.5.15  30:^8  35.^  so1^  15^  2088        ^  g8 

Idawboxfs    X                              '               m7™      125°0      10n0    145.00  150  00    100  00      80.00    150.00      50.00     75  00    WOOO    100  00  '^OO 

60cu,dbSenstonefin::.;;.:::  JMjj _^ J^g J|g _J^° 

I   Extended  totals  $132,521   $104,866  $110,765  $122,369  $145,832  $126,620  $106,188  $132,174  $107,520  $103,252  $117,212  $123,527  S104.103  S106  ,011 
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RAPID  TRANSIT  SYSTEM,  NEW  YORK,  N.  Y. 

Section  3,  Route  No.  8 

Bids  were  received  by  the  Public  Service  Commission  Dec. 

7  for  constructing  Section  3,  Route  No.  8,  a  part  of  Eastern 

District  Subwav,  under  East  River  from  Manhattan  at  14th 
St.  to  North  Seventh  St.,  Brooklyn,  from  (A)  Booth  &  Plinn, 
Ltd.,  17  Battery  PI.,  New  York;  (B)  Holbrook,  Cabot  &  Rollins 
Corporation;  (C)  Degnon  Contracting  Co.;  (D)  Arthur  McMul- 
len  &  Olaf  Hoff.    The  item  bids  were  as  follows: 

A  B  C  D 

1,400  cu.yd.  earth  excavation  above 

mean  high  water   $20.00  $16.00  $7.00  $14.00 

2,100  cu.yd.  earth  excavation  below 

mean  high  water   20.00  6.40  10.00  14.00 

100  cu.yd.  earth  excavation  for 

sewers   10.00  5.00  6.00  7  00 

14,400  cu.yd.  earth  excavation  be- 
low mean  high  water  for  shafts .  .  25.00  15  60  25  00  60  00 
100   cu.yd.   rock   excavation  for 

shafts   16.85  20  00  12  00  10  00 

700     cu.yd.     tunnel  excavation 

(earth)  above  mean  high  water  .  .  20.00  11.48  20  50  15.00 
103,500  cu.yd.  tunnel  excavation 

(earth)  below  mean  high  water .  .  19 . 40  11 . 48  20  50  28 . 00 
46,200   cu.yd.   tunnel  excavation 

(rock)   19-40  14.50  25.00  31.00 

8,400    cu.yd.    tunnel  excavation 

(earth  and  rock)   19.40  33.75  30.00  34.00 

42,300  cu.yd.  concrete   9.00  14.00  12.00  10.00 

1,000   cu.yd.   concrete   placed  in 

compressed  air   15.00  16.75  18.00  20.00 

10  cu.yd.  rubble  stone  masonry ..  .  3.50  4.00  8.00  4  00 

10  cu.yd.  dry  rubble  masonry   2.50  2.50  7.00  4.00 

2,400  cu.yd.  drv  stone  packing   2.50  5.00  4.00  3.00 

15  cu.yd.  brick  masonry   12.00  15.00  16.00  15.00 

50  cu'yd.  hollow  terra  cotta  brick  :  " 

or  tile  masonry   12.00  15.00  16.00  15.00 

12,000  bbl.  Portland  cement  grout.  3.50  5  00  2.50  3.50 

56,000  bbl.  natural  cement  grout .  .  3 . 00  4 . 50  2 . 00  3 . 25 

3,000  lin.ft.  timber  piles   .50  .50  .50  .40 

100  cu.yd.  broken  stone  or  gravel.  .  2.00  1.50  2.00  2.00 

2,000  sq.yd.  waterproofing  1-ply  .  .  .50  .35  .40  .50 

100  sq. yd.  waterproofing  2-ply   .80  .50  .50  .75 

100  sq.yd.  waterproofing  3-ply   1.10  .75  .75  1 . 00 

100  sq.yd.  waterproofing  4-ply   1.40  1.00  1.10  1.25 

100  sq.yd.  waterproofing  5-ply .     .  1 . 70  1 .  25  1 . 50  1 . 50 

100  sq.yd.  waterproofing  6-ply   2.00  1.50  2.00  1.75 

100  sq.yd.  waterproofing  dry  ply . .  .30  .25  .40  .25 
600  sq.yd.  waterproofing  laid  in 

compressed  air  _   4.00  6.50  3.00  5.00 

370  cu.yd.  brick  laid  in  asphalt 

mastic   30.00  25.00  35.00  25  00 

100  lin.ft.  vitrified  pipe,  12  in   .80  .70  .80  1.00 

100  lin.ft.  vitrified  pipe,  10  in   .60  .65  .55  .80 

100  lin.ft.  vitrified  pipe,  8  in   .50  .55  .40  .65 

100  lin.ft.  vitrified  pipe,  6  in   .40  .  50  .  25  .  50 

100  lin.ft.  vitrified  pipe,  4  in   .30  .45  .20  .40 

50  lin.ft.  c.i.  pipe,  6  in   .60  .70  1.00  1.10 

100  lin.ft.  c.i.  pipe,  4  in   .45  .65  .75  .90 

50  lin.ft.  c.i.  pipe,  3  in.  extra  heavy.  .65  1.00  1.00  1  00 

50  lin.ft.  c.i.  pipe,  4  in.  extra  heavy .  .85  1.25  1.00  1.50 
7,300  lin.ft.  c.i.  pipe,  6  in.  extra 

heavy   2.00  1.50  1.20  2.00 

500  lin.ft.  c.i.  pipe,  8  in.  extra  heavy  2.00  2.00  1.40  2.50 

312,000  duct  ft.  tunnel  ducts   .15  .15  .12  .12 

70  ton  riveted  steel   100.00  80.00  90.00  80  00 

1,820  ton  steel  for  caissons   160.00  217.00  125.00  130.00 

15  ton  steel  beams  and  shapes               100 . 00  140 .00  90 . 00  70 . 00 

15  ton  steel  rods  and  bars   50 . 00  140 . 00  60  00  80 . 00 

43,500  ton  c.i.  tunnel  lining   45.00  61.50  49  00  59.00 

1,600  ton  steel  bolts  and  washers 

in  lining   80 . 00  229 .  60  90 .  00  1 25 . 00 

15  ton  miscellaneous  iron  castings..  55.00  60.00  80.00  70.00 
1  ton  miscellaneous  iron  furnishings 

for  manholes  and  basin   75.00  50  .00  80.00  70.00 

1,000  lb.  special  wire  forms   .15  .10  .10  .25 

32,000  lin.ft.  one  and  three- 
fourths  in.  hand-rail   .20  .25  .50  .25 

660  sq.ft.  steel  gratings   1.40  1.00  1.25  1.50 

50  sq.ft.  vault  lights   1.25  .80  1.50  2.00 

275  sq.yd.  restoration  of  sidewalks..  2.00  2.00  2.00  1.50 
190  sq.yd.  restoration  of  granite 

block  pavements   3.00  2.00  3.00  1.50 

270  sq.yd.  restoration  of  Belgian 

block  pavements   3.25  2.50  2.00  1  50 

200  lin.ft.  new  granite  curb   1.00  1.50  2  .00  1.00 

100  sq.yd.  new  cement  sidewalk...  .  1.25  1.50  2.00  1.50 

50  lin.ft.  conduits,  |  in   .20  .10  .20  .20 

50  lin.ft.  conduits,  1  in   .25  .15  .  30  .  25 

20  c.i.  outlet  boxes   .60  .70  1.00  1.00 

100  lin.ft.  12-in.  vitrified  pipe  sewer  1.50  2.50  2.50  1.00 

100  lin.ft.  15-in.  vitrified  pipe  sewer  2.00  3.00  3.00  1.25 

1  ton  c.li.  pipe  sewr— straight   60.00  45.00  60.00  50.00 

ltonc.i.  pipe  sewer— special...  120.00  80  00  80.00  75.00 
50  lin.ft.  3  ft.,  6  in.  x  2  ft.,  4  in.  egg 

sewer   5.00  4.50  8.00  6.00 

100  lin.ft.  4  ft.,  0  in.  circular  sewer  6.00  5.00  10.00  8.00 
42  lin.ft.  6ft.,  0  in.,  x  7  ft.,  0  in., 

twin  masonry  sewer.   40.00  24.00  30.00  50.00 

Maintaining  steam  railroad  (lump 

sum)                                                 1,000.00  5,000.00  500.00  1,500.00 

100  lin.ft.  changin  6-in.  c.i.  water 

pipe  in  place   .50  .  75  1.50  .  50 

100  lin.ft.  changing  12-in.  c.i.  water 

pipe  in  place..   .   1.00  2.25  2.50  .75 

125  lin.ft.  changing  6-in.  c.i.  gas 

pipe  in  place   1.00  1.15  1.25  .50 

4  ton  new  c.i.  straight  pipe   50.00  40.00  50.00  50  00 

300  lin.ft.  new  6"  w.i.  gas  pipe   2.00  1.50  1.50  1.50 

2  ton  new  c.i.  special  pipe   110  00  50.00  80.00  60  .00 

600  lb.  new  malleable-iron  fittings 

for  new  w.i.  gas  pipe   .15  .10  .05  .08 

100  lin.ft.  changing  3"  wrought 

iron  pipe   .30  1.00  1.00  .50 

Engineering  offices  (lump  sum)   30,000.00   10,000.00  10,000.00     6,000  .00 

Extended  totals  $6,639,023  $6,907,762  $7,231,391  $9,466,560 


Year's  Crops — The  final  crop  returns  for  the  year,  issued 
by  the  Department  of  Agriculture  on  Dec.  15,  are  not  greatly 
different  from  those  already  forecast,  the  changes  being 
decreases  in  the  quantities  of  corn,  buckwheat  and  flaxseed, 
and  gains  in  spring  wheat,  oats,  rye,  sweet  potatoes,  tobacco, 
rice,  hay,  sugar  beets  and  cotton  from  the  estimates  pre- 
viously noted.  Record  yields  are  indicated  of  wheat  as  a 
whole,  oats,  barley,  rye,  sweet  potatoes,  rice,  hay  and  sugar 
beets,  second  best  crops  of  corn,  tobacco  and  apples,  an  aver- 
age crop  of  potatoes,  and  rather  short  yields  of  cotton  and 
flaxseed: 

[Three  figures  omitted] 

,  Production  ,  Record 

1915  1914  Crop  Year 

Winter  wheat   655  045  684,990  684,990  1914 

Spring  wheat    356,460  206,027  330,348  1912 

All  wheat    1,011,505  891,017  891,017  1914 

Corn    3,054,535        2,672,804        3,124,746  1912 

Oats    1,540,362        1,141,060        1,418,337  1912 

Barley    237,000  194,953  223,824  1912 

Rye    49,190  42,779  42,779  1914 

Buckwheat    15,769  16,881  22,792  1866 

Total,  six  cereals...  5,908,361  4,959,494  5,723,495  .... 
White  potatoes   ....      359,108  409,921  420,647  1912 

Sweet  potatoes    ....        74,295  56,574  59,938  1910 

Tobacco,  pounds   .  .  .   1,060,587        1,034,679        1,103,415  1910 

Flaxseed    13,845  13,749  29,285  1902 

Rice    28,947  23,649  25,744  1913 

Hay,   tons    85,225  70,071  72,691  1912 

Sugar  beets,  tons...         6,462  5,585  5,585  1914 

Cotton,  bales    11,161  16,135  16,135  1914 

Apples,  barrels   ....        76,670  84,400  84,400  1914 

Perhaps  the  most  notable  illustration  of  the  year's  tendency 
toward  large  yields  is  the  showing  above  made  of  the  aggre- 
gate yields  of  six  leading  cereals — wheat,  corn,  oats,  barley, 
rye  and  buckwheat — exceeding  the  aggregate  of  the  high 
record  levels  of  the  best  of  past  years  by  185,000,000,  or  3.2 
per  cent. 

The  values  of  the  leading  crops  this  year  and  last  compare 
as  follows: 

1915  1914 

Corn    $1,755,859,000  $1,722,070,000 

Spring  wheat    308,290,000  203,057,000 

Winter  wheat    622,012,000  675,623,000 

All  wheat   920,302,000  878,680,000 

Oats    555,569,000  499,431,000 

Barley    122,499,000  105,903,000 

Rye    41,295,000  37,018,000 

Buckwheat    12,408,000  12,892,000 

Total    $3,417,932,000  $3,255,994,000 

Flaxseed    $24,080,000  $17,318,000 

Rice    26,212,000  21,849,000 

White  potatoes    221,104,000  199,469,000 

Sweet  potatoes    46,081,000  41,294,000 

Hay    912,320,000  779,068,000 

Tobacco   96,041,000  101,411,000 

Cotton    602,393,000  525,324,000 

Sugar  beets    35,800,000  30,438,000 

Apples    156,407,000  156,140,000 

Total    $2,120,438,000  $1,872,302,000 

Grand  total,  15  crops   $5,538,370,000  $5,128,296,000 

Only  three  crops,  winter  wheat,  buckwheat  and  tobacco,  show 
smaller  values  than  a  year  ago.  The  six  grain  crops  show  a 
gain  of  5  per  cent,  over  1914;  the  nine  other  crops  show  a  gain 
of  13.2  per  cent.,  and  the  fifteen  crops  together  gained  8  per 
cent,  over  last  year.  A  notable  increase  in  value  is  shown  by 
cotton,  which,  despite  a  44  per  cent,  decrease  in  yield,  shows 
a  14  per  cent,  gain  in  value. 

Railway  Communication  Between  India  and  Ceylon  is  pro- 
posed by  closing  the  present  20-mi.  water  gap  with  a  solid 
causeway.  The  railways  at  both  ends  have  been  extended  by 
embankments  and  viaducts  crossing  the  main  part  of  the 
strait  at  the  head  of  the  Gulf  of  Mannar.  This  includes  the 
navigation  channel,  at  which  there  is  a  double-leaf  Scherzer 
rolling-lift  bascule  bridge  of  289-ft.  span,  as  described  in 
"Engineering  News,"  May  7,  1914.  It  is  now  proposed  to  build 
a  causeway  for  the  remaining  20  mi.,  service  across  which 
is  maintained  by  ferry  steamers.  Of  this  distance  13  mi. 
will  be  in  shallow  waterways  between  several  islands  along 
the  line  of  what  is  known  as  Adam's  Reef,  the  remaining 
7  mi.  being  on  dry  land  across  these  islands.  The  latter 
portions  will  be  sand  fills,  protected  by  riprap  of  coral  rock. 
For  the  causeway  across  the  water  two  rows  of  reinforced- 
concrete  piles  will  be  driven,  14  ft.  apart,  with  the  piles  in 
each  row  spaced  10  ft.  c.  to  3.  They  will  be  braced  longi- 
tudinally by  arches  and  transversely  by  ties  and  struts,  all 
of  concrete.  Behind  the  piles  will  be  placed  vertical  slabs, 
or  panels,  of  reinforced  concrete,  the  lower  slabs  being  sunk 
well  below  the  surface  of  the  sand.  When  the  slabs  are  in 
place,  the  inclosed  space  will  be  filled  with  sand.  The  rail 
level  and  the  top  of  the  concrete  walls  will  be  6  ft.  above 
high-water  level.  It  is  expected  that  this  solid  bank  will 
cause  sand  to  accumulate  on  each  side  of  it  until  it  forms  the 
nucleus  of  a  single  island  stretching  across  this  part  of  the 
strait;  

Immigration  and  Emigration — Arrivals  and  departures  of 
certain  races  of  aliens  during  the  first  15  months  of  the 
European  war,  August,  1914,  to  October,  1915,  inclusive,  are 

given  hereunder: 

Arrived       Departed  Change 

German    26,414  8,508  I.  17,906 

French    22,464  13,026  I.  9,438 

Russian    5,298  15,601  D.  10,303 

English    73,394  63,335  I.  10,059 

Irish    38,626  10,877  I.  27,749 

Scotch    25,840  13,058  I.  12,782 

Italians    (south)   54,525  175,556  D.  121,031 

Italians  (north)   13,453  14,116  D.  663 

Polish    6,718  5,617  I.  1.101 

Hebrew    21,390  2,377  I.  19,013 

Greek   22,676  14,879  I.  7,797 
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Price,  15  Cents 
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■For  Sale 


Ideal  Sites  for  Large  Manufacturing 
Plants,  Ship  Yards,  or  Docks 

850  Acres,  6  miles  south 
of  City  Hall,  Philadelphia 

2\  miles  shore  front  on 
Delaware  River. 

35-foot  channel  from  the  Sea 
to  Philadelphia. 

Easily  developed  R.  R.  Terminal 

Trolley  to  Philadelphia. 


Will  be  sold  as  a  whole  or  in 
tracts  of  not  less  than  200  acres. 


Apply  to 

F.  H.  Bohlen, 

660  Bullitt  Bldg.,  Philadelphia,  Pa. 
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Lackawanna  Steel  Sheet  Piling  used  in 
Reconstructing  Bridges,  C.  C.  C.  &  St.  L.  Ry. 


Typical  of  the  bridges 
reconstructed  since  the  Ohio 
floods  in  1913  is  the  one 
south  of  Dayton  on  the 
Miami  River,  as  shown  in 
the  pictures. 

Nine  piers  and  two  abut- 
ments here  were  construc- 
ted within  cofferdams  of 
Lackawanna  12f  by  §  in. 
Straight-Web  Sections  in 
20  to  30-foot  lengths. 

This  sheet  piling  was 
driven  on  the  neat  lines  of 
the  pier  footings  and  acted 
as  forms  for  the  concrete, 
which  was  placed  under 
water  after  excavation  of 
cofferdam  by  a  clam  shell 
bucket.  All  sheet  piling 
was  left  in  place  as  in- 
dicated by  the  detail 
photo. 

Mr.  F.  W.  Smith  of  the  Walsh  Construction  Co., 
Davenport,  la.,  builder  of  this  and  other  bridges  in  the 
flooded  district,  tells  us  that  the  performance  of  the 
Lackawanna  Sheet  Piling  was  very  satisfactory. 

Steel  Sheet  Piling  used  in  this  way  fills  a  double 
purpose;  first,  it  offers  a  means  of  construction  as  a 
cofferdam,  and  second,  a  valuable  permanent  protection 
against  scouring.  In  the  instance  cited,  even  if  the 
stream  scoured  to  the  full  depth  of  the  pier  footings, 
the  strength  of  the  interlocked  piling  joints  is  enough, 
including  a  big  safety  factor,  to  hold  the  retained  ma- 


terial in  place.  About  the  only  river  piers  that  with- 
stood the  floods  in  this  district  were  so  protected,  and 
even  if  the  superstructure  be  carried  away,  piers  en- 
cased in  sheet  piling  are  most  likely  to  remain 
intact. 

Our  Sheet  Piling  Engineers  have  the  experience  and 
data  to  hand  out  some  decidedly  valuable  advice  on 
matters  of  this  kind,  and  their  co-operation  is  yours 
for  the  asking.  Our  new  book  "Lackawanna  Steel 
Sheet  Piling"  will  be  sent  free  to  any  consulting,  con- 
tracting or  managing  engineer. 


lACKAWANNA  5TEEL  COMPANY 


General  Sales  Office  and  Works:  Lackawanna,  N.  Y. 


NEW  YORK 
BOSTON 


BUFFALO 
PHILADELPHIA 


CLEVELAND 
CINCINNATI 


CHICAGO 
DETROIT 


ST.  LOUIS 
ATLANTA 


SAN  FRANCISCO 


Licensees  for  the  manufacture  of  Lackawanna  Steel  Sheet  Piling: 


For  Great  Britain  and  British  Colonies  in  the  Eastern  Hemisphere,  Cargo-Fleet-Iron  Co.,  Ltd.,  Middlesborough, 
England.  For  France,  Italv,  Spain,  French  Colonies  and  Protectorates,  Italian  Colonies  and  Spanish  Colonies  m 
the  Eastern  Hemisphere:  Cie  Des  Forges  &  Acieries  de  la  Marine  et  d'Homecourt,  Paris,  France. 
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♦ILLUSTRATED 
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♦CONCRETE-LINED  RESERVOIR,  SALT  LAKE  CITY, 

UTAH  1259 
By  Sylvester  Q.  Cannon 

A  5,000,000-gal.  reservoir  lined  With  reinforced  concrete 
without  expansion  joints,    ton  \\  .    1  ill. 

ENGINEERING  NEWS,  Dec.  30,  1915 


'LOW    CONCRETE    DAM    AT    HARRISBURG  ACROSS 

SUSQUEHANNA  RIVER  1250 
By  Joel  D.  Justin 

Low  clam  of  economical  design.  Precast  concrete  beams 
laid  on  buttresses  for  upper  decking.    2,700  w.    7  ill. 

ENGINEERING  NEWS,  Dec.  30  1915 


POINTERS    FOR    COMPARING    TYPES    OF  PUMPING 

UNITS  I25:s 
By  George  M.  Peek 

Reciprocating  units  familiar  to  employees.  Architec- 
tural effect  equalizes  cost  of  buildings.  Comparison  of 
two  St.  Louis  pumps.     1,200  w. 

ENGINEERING  NEWS,  Dec.  30.  1915 


♦PROGRESS  ON  CALAVERAS  EARTH  DAM  FOR  SAN 

FRANCISCO  1254 
The  highest  earth  dam  in  the  world,  now  under  con- 
struction by  the  hydraulic  process. 
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600  w.     2  ill. 
NEWS,  Dec.  30,  1915 


PRESENT  CONDITION  OF  SECOND  AVE.  TEST  PAVE- 
MENTS 1255 
By  Henry  Welles  Durham 

Brief  summary  of  one  of  the  most  extensive  experi- 
ments with  city  street  paving.     1,900  w. 

ENGINEERING  NEWS,  Dec.  30,  1915 
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♦COLEMAN  DU  PONT  ROAD  IN  DELAWARE  1205 
1,400  w.    4  ill.         ENGINEERING  NEWS,  Dec.  30,  191f, 


*A    2,223-FT.    CONCRETE-ARCH    BRIDGE    BUILT  ON 

REVERSE  CURVE  |2«N 
"By  A.  M.  Richter 
Third  Ave.  bridge  across  Mississippi  River  at  Minne- 
apolis; contains  211-ft.  arch  spans.     4,3'00  w.     7  ill. 

ENGINEERING  NEWS,  Dec.  30,  1915 


♦SINKING  A  CYLINDER  PIER  BY  OPEN  DREDGING  1274 
900  w.    1  ill.  ENGINEERING  NEWS,  Dec.  30,  1915 

♦EQUIPMENT  OP  CONCRETING  TRAINS  1275 
0UO  w.    3  ill.  ENGINEERING  NEWS,  Dec.  30,  1915 

♦TRAVELER  FOR  MOVING  STEEL  FORMS  OF  WATER 

CONDUIT  |27<; 
300  w.    1  ill.  ENGINEERING  NEWS,  Dec.  30,  191H 


♦BUILDING   AN  OIL-STORAGE   PLANT  UNDER  DIF- 
FICULTIES 1270 
Two  steel  storage  tanks  on  piles.    Fire  walls  with  pile 
foundations.     COO  w.    2  ill. 

ENGINEERING  NEWS,  Dec.  30,  1915 

*A    SIMPLE   ACCOUNTING    SYSTEM    FOR  HIGHWAY 

MAINTENANCE  1277 
Developed  by  the  Ohio  State  Highway  Department. 
900  w.    1  ill.  ENGINEERING  NEWS,  Dec.  30,  1915 


STREET-CLEANING  COST  A  FACTOR  IN  PAVEMENT 

DESIGN  1257 
Extracts  from  paper  presented  by  Gus  H.  Hanna  at 
Worcester  Road  Congress.    700  w. 

ENGINEERING  NEWS,  Dec.  30,  1915 


♦LAYING     SUBMERGED     WATER     MAINS    AT  VAN- 
COUVER, B.  C.  125.S 
Cast-iron  flexible  joint  pipes  of  lS-in.  diameter  laid  in 
75  ft.  depth  of  water  and  rapid  tidal  current.    1,500  w. 
4  ill.  ENGINEERING  NEWS.  Dec.  30,  1915 


♦TW<  '  STEAM  SHOVELS  IN  ONE  CUT  1278 
200  w.    2  ill.  ENGINEERING  NEWS,  Dec.  30,  1915 
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♦STEEL  FRAMING  OF  LARGE  POWER  STATION  1260 
Essex  generating  station  of  Public  Service  Electric  Co., 
Newark,  N.  J.    2,700  w.    5  ill. 
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GENERAL    GOETHALS'    REPORT    ON    THE  PANAMA 
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Opinions  from  Subscribers  on  the  Reliability 
of  Engineering  News  Advertisers 

This  week — Fred  W.  McKinnon,  County  Bridge  Engr.t  Bellefontaine,  Ohio 


"T^ELIABLE  and  just 
as  represented." 

Because — 

The  advertisers  who  come 
to  you  with  their  messages, 
week  after  week,  in  Engi- 
neering News  know  they 
must  make  good. 

Result — 

The  advertised  goods  are 
better  and  you  are  the  one 
to  benefit. 

Only  reliable  manufac- 
turers are  unafraid  of  spot- 
light inspection. 

That's  why  Mr.  McKinnon 
finds  Engineering  News  ad- 
vertisers "reliable  and  just  as 
represented." 


WALTER  V.  SCOTT 

COUNTY  SURVEYOR 


Bellefontaine,  Ohio,  8  7-15. 

Engineering  News, 
New  York. 

Gentlemen ! 

Many  times  during 
the  past  several  years  I  have 
had  occasion  to  refer  to  the 
advertising  sections  of  the 
"News"  and  have  always 
found  them  reliable  and  just 
as  represented.     I  feel  in 
specifying  the  products  ad- 
vertised in  the  "News"  that 
the  Pest  is  always  oPtained. 

Fred  W.  McKinnon, 
County  Bridge  Engineer. 
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HY-RIB 


IN  ALL  TYPES 
FOR  ALL  USES 


RIB  LATH 


Hy-Rib  is  the  universal  material  used  everywhere  in  all  types  of  construction.  The  many  depths, 
types  and  gauges  of  Hy-Rib  and  Rib  Lath  insure  requisite  strength  and  greatest  economy.  In  concrete 
floors  and  roofs,  Hy-Rib  eliminates  forms.  In  concrete  walls,  partitions,  ceilings  and  furring  Hy-Rib 
eliminates  stiffening  channels.  In  arched  or  curved  work  such  as  in  floors,  tanks,  culverts,  etc.,  Hy-Rib 
is  furnished  bent  to  the  exact  curve. 

Our  complete  line  includes,  in  addition  to  Hy-Rib  and  Rib  Lath,  Diamond  Lath  in  two  types 
Pressed  Steel  Channels  and  Studs  of  all  varieties;  four  types  of  Corner  Beads;  three  types  of  Base 
Screens,  etc.   Prompt  shipments  are  assured  from  our  large  stocks. 

Hy-Rib  hand  book  furnished  on  request. 


TRUSSED  CONCRETE  STEEL  CO. 


HY-RIB 
"  HY-RIB 
"  HY-RIB 
"  HY-RIB 
RIB  LATH 


IT'S  THE  STRENGTH  OF 
THE  RIBS  THAT  COUNTS 


DEPARTMENT  H-12 


1 


Hy-Rib  fence  with  Pressed  Steel  Posts  and  Cap  during  eunst ruction ,    No  forms  required.    Strasburg  Residence,  Detroit,  Mich. 

M.  H.  Burrowes,  Architect. 
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Largejinstallation  of  Unit -d  Steel  Sash  in  fireproof  building  of  Hoboken  Land  &  Improvement  Company,  Hoboken,  N.  J. 
Onarles  tall,  Architect.    Turner  Construction  Company,  Contractors. 

UNITED  STEEL  SASH 
The  Standard  Sash  for  Quality  Buildings 

Superior  in  strength,  workmanship,  weathering  and  glazing.  Proven  first  in  tests 
and  comparisons.  Furnished  promptly  in  all  types  of  pivoted  and  sliding  sash,  continu- 
ous sash,  special  casements,  partitions,  doors,  etc. 

Book  on  UNITED  STEEL  SASH  furnished  to  interested  parties. 

TRUSSED  CONCRETE  STEEL  CO. 

Dept.  S-12  YOUNGSTOWN,  OHIO 

Representatives  in  Principal  Cities 
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100  LBS. 
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OIL-PROOFS 

HARDENS 
WATER  -PROOFS  _ 
DUST- PROOFS 
OIL  -  PROOFS 
CON  C  RETE 


SMOOTH-ON 


SMOOTH-ON 

DUST- PROOFS'      IRON  CEMENT 


WEAR- PROOFS 


SMOOTH -ON  MFG.  CO 


jeasev  city  1 


N27 

HARDENS 
WATER -PROOFS 
DUST-PROOFS 
OIL  -  PROOFS 
CONCRETE 

SMOOTH-ON  MFG.CO 

JEHSeY    CITY  I..J. 


Before  and  After  Being  Water-Proofed 
With  Smooth-On  No.  7 


The  Musical  Instrument  Company  plant 
located  near  the  Morris  Canal,  Jersey  City, 
was  built  on  ground  full  of  springs  and  very 
wet. 

Illustration  to  the  left  shows  the  condition 
of  the  cellar  when  the  problem  of  waterproof- 
ing it  was  presented  to  our  engineering 
department. 

Our  engineers  were  told  that  tins  basement 

You  can  get  real 
tion  Book  No,  7. 


had  to  be  absolutely  dry  as  it  is  to  be  used  for 
storing  musical  wires. 

Illustration  to  the  right  shows  the  same 
cellar  after- being  waterproofed  with  Smooth- 
On  Iron  Cement  No.  7.  The  dark  space  shows 
where  Smooth-On  was  extended  up  the  side 
wall. 

This  work  was  done  nearly  four  years  ago 
and  the  cellar  has  remained  perfectly  dry  and 
perfect  for  the  storage  of  musical  wire. 

engineering  instruction  from  Smooth-On  Instruc- 
Fill  out  and  mail  the  coupon  for  your  copy. 


IRON  CYME} 


Of  SMOOTH-ON  MFG.  CO.,  Jersey  City,  N.  J. 


N<&7 

WAT CD ■ PROOFS 
OUST  PROOFS 
OIL-PROOFS 
CONCRETE. 


Smooth-On  Mfg.  Co.,  Jersey  City,  N.  J. 

Gentlemen: 

Please  send  me  u  free  copy  of  your  Smooth-On  Instruction  Book  No.  7. 

Name  

Address   
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Large  or  Small — The  Same 

High  Quality 

This  largest  dredging  pump  in  the  world — with  its  48"  discharge — and  this 
small  centrifugal  pump — with  its  f "  discharge— give  an  idea  of  the  wide  range 
of  pump  building  at  the  MORRIS  WORKS. 

MORRIS  CENTRIFUGAL  PUMPS 

show  a  vast  contrast  here  as  to  size  but  they  are  equal  in  one  thing  and  that 
is  High  Quality. 

Whether  large  or  small,  you  can  get  the  type  of  pump  that  best  serves  your 
conditions  at  the  Morris  Works  and  you  have  the  satisfaction  of  knowing  that 
you  are  buying  a  dependable  pump  under  all  conditions. 

Send  us  your  requirements  and  let  us  submit  a  propo- 
sition to  you.  No  obligation.  Have  you  a  copy  of  the 
126-page  MORRIS  BOOK,  a  complete  treatise  on  Pump- 
ing and  Dredging.  A  copy  will  be  mailed  to  you  free 
for  the  asking. 

Morris  Machine  Works,        Baldwinsville,  N.  Y. 

Builders  of  Dredges,  Centrifugal  Pumps  and  Pumping  Engines 

Branch  Offices  in  Principal  Cities 
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Probably  no  article  of  a  staple  nature  is  made 
up  to  a  better  general  standard  of  quality  than 
Portland  Cement.  But  U.  S.  Government  tests 
recorded  in  Taylor  &  Thompson's  "Concrete- 
Plain  and  Reinforced' *  show  that  the  best  grades 
of  Portland  Cements  may  be  considerably  more 
economical  in  use  than  average  grades.  The 
Government,  in  its  Farm  Bulletins,  advises  that 
a  guaranteed  Portland  Cement  always  be  used. 

Cement  is  the  sinew  of  the  concrete  construction.  Sinews  cannot  be  too  good.  Examine 
a  handful  of  ALPHA  CEMENT  under  a  microscope  and  you  will  find  no  coarse  or  under- 
burned  particles  to  lower  binding  power.  Whether  you  make  your  own  tests  or  not,  you  can 
always  krow  that  the  AEPHA  CEMENT  you  use  has  been  subjected  to  the  hourly  test  at 
the  mill  and  is  sure  to  more  than  meet  all  standard  requirements.  You  don't  have  to  buy 
ALPHA  on  mere  assurances  of  quality.    The  word  "Guaranteed"  is  stamped  on  every  bag. 


Alpha  Portland  Cement  Co. 

General  Offices:  EASTON,  PA. 

SALES  OFFICES: 

New  York,    Chicago,   Boston,    Pittsburgh,  Philadelphia, 
Buffalo,    Baltimore    and  Savannah 
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Are  You  Interested  in  River 
Regulation  or  Improvement? 

If  so,  you  should  not  be  without  this  work 


HVI  RS  RIVERS- 

IHOMAS  THOMAS 
*  ATT        *XtT  L 


PARTI 


The  Improvement 
of  Rivers 

Revised  and  Rewritten.  2nd  Edition. 
By  B.  F.  Thomas,  U.  S.  Principal 
Assistant  Engineer,  and  D.  A.  Watt, 
U.  S.  Assistant  Engineer. 

It  is  the  most  comprehensive  book 
now  offered  on  the  subject. 

Part  I.  discusses  the  Improvement  by 
Regulation,  with  a  detailed  treatment  of 
dredging,  protection  of  banks,  storage 
reservoirs,  etc. 

Part  II.  discusses  Improvement  by 
Canalization.  All  interested  in  locks 
and  dams  of  all  types  will  find  here  a 
thorough  treatment.  Attention  is  es- 
pecially called  to  the  comprehensive 
treatment  of  movable  dams,  covering 
over  100  pages. 

PRESS  COMMENTS 

"*    *    *    will  be  found  to  bo  a  creditable  addition  to 
any  river  engineer's  library."  Engineering  News. 

"The  book  is  unusually  eomplete.  It  deals  not  only  with 
what  has  been  done  in  the  United  States  but  is  an  encyclo- 
pedia embracing  good  practice  in  river  regulation  in  all 
parts  of  the  world."  Engineering  Record. 

"*  *  *  may  confidently  be  recommended  to  all  en- 
gineers and  their  staffs  engaged  upon  river  or  canal  works, 
whether  m  designing  or  in  the  practical  management  of 
completed  works."  The  Engineer— London. 

772  pages,  ftrllj,  profuselg  illustrated,  2  volumes.  Cloth, 
»7.o0  net. 


John 

WILEY 

&  Sons,  Inc. 

432  Fourth  Avenue 
NEW  YORK  CITY 

London,  Eng. 
Chapman  (St  Hall.  Ltd. 
Montreal, Can. 
Renouf  Pub.  Co. 


A  Standard  Book  for  Engineers 
TREATISE  ON  HYDRAULICS  9th  Edition 

By  Mansfield  Merriman,  Mem.  Am.  Soc.  C.  E.  Present  Edition 
revised  and  rewritten  with  the  assistance  of  Thaddeus  Mer- 
riman. 

Contains  the  results  of  the  most  recent  experiments  on  the 
How  of  water. 

565  pages,  6x9,  illustrated.    Cloth,  $4.00  net. 

RIVER  DISCHARGE 
Hy  Join 


3rd  Edition 

lin  C,  Hoyt,  Mem.  Am.  Soc.  C.  E.,  and  Nathan  C.  Grover. 

Mem.  Am.  Soc.  C.  E. 

Describes  the  instruments  and  equipment  and  other  installa- 
tion, the  methods  of  measuring  stream  flow,  the  interpreta- 
tion and  use  of  run-off  data,  and  many  other  salient  points 
in  connection  with  this  subject 

183  pages,  6x9,  illustrated.    Cloth,  $2.00  net. 

HYDRAULIC  TABLES  2nd  Edition 

By  Professor  Gardner  S.  Williams,  Univ.  of  Michigan,  and 
Allen  Hazen,  Mem.  Am.  Soc.  C.  E. 

Treats  on  the  flow  of  water  over  sharp-edged  and  irregular 
weirs  and  the  quantity  discharged,  as  determined  by  Bazin's 
Formula  and  experimental  investigations  upon  large  models. 
104  "pases,  6x9.    Cloth,  $1.50  net. 

CLEAN  WATER  AND  HOW  TO  GET  IT  2nd  Edition 
By  Allen  Haxen,  Mem.  Am.  Soc.  C.  E. 

Peals  with  the  means  now  used  by  American  cities  to  secure 
clean  water. 

196  pages,  5\  x  8,  illustrated.    Cloth,  $1.50  net. 

PUBLIC  WATER  SUPPLIES  2nd  Edition 

By  Professors  F.  E.  Tiirueaure  and  H.  L>.  Russell.  University 
of  Wisconsin. 

Covers  the  requirements,  resources  and  the  construction  of 
works. 

808  pages,  6  x  9,  illustrated.    Cloth,  $5.00  net. 

FREE  EXAMINATION  OFFER 

This  coupon  properly  filled  in  will  bring  copies  of  any  of  these  books  to  vou 
for  examination,  no  cash  in  advance.  Merely  indicate  the  national  engineering 
society  of  which  you  are  a  member,  or  supply  a  reference.  At  the  end  of  ten 
clays  you  are  to  remit  their  price  or  return  them  postpaid. 

If  cash  accompanies  the  order,  and  you  should  find  the  books  unsatisfactory, 
we  will  refund  your  money  provided  the  books  are  returned  within  ten  days 
after  their  receipt.  These  privileges  are  extended  onlv  to  those  residing  in  the 
Lnited  States.   All  orders  must  be  forwarded  directly  to  us. 


■USE  THIS  COUPON- 


John  Wiley  &  Sons.  Inc.,  432  Fourth  Ave.,  X.  Y.  City. 

Gentlemen — Kindly  send  me  the  books  indicated  below  for 
10  Days'  Free  Examination. 
10  Days'  Approval.    (Remittance  enclosed.) 


I  agree  lo  t lie-  terms  state  !  In  your  advertisemi  at,  an  to  the  conditions  of  examination. 

Name   

Address  


I  am  a  member  of. 
Reference  


(State  what  Society.) 
(Not  required  of  society  members.) 


E.N.  12-30-15 
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Selling  Like  Sixty- 
Why  Don't  You  Buy  One? 


Among  mechanical  products  the  sales-curve  of  a 
product  is  a  direct  index  of  its  quality. 

The  light  weight,  portability,  and  low  price  of 
RANSOMED  BANTAM  would  not  cause  repeat 
orders  unless  this  machine  could  turn  out  the  stuff. 
It  can! 

Do  away  with  bag  splitting — get  an  outfit  that  will  go  where  big  mixers 
won't — that  will  start  and  finish  your  big  jobs  or  handle  any  job  alone. 
Write  at  once  for  a  Ransome  man  to  call  on  you. 


Specifications 

Capacity,  1  bag  batch  up  to  1-3-6. 

Horsepower,  3. 

Height  of  feed  platform  27". 

Weight  without  Runways  or  Plat- 
form, 2,275  lbs. 

Weight  with  Platform  and  Run- 
ways, 2,700  lbs.  Height  of  dis- 
charge, 26". 

Thickness  of  Drum  Shell,  No.  10 
gauge. 

Thickness  of  Mixing  Blades,  No.  10 

gauge. 
Self  Oiling  Rollers. 
Wheels,  20"  x  3". 

Price  means  complete  machine 
with  platform  and  runways. 


Ransome  Concrete  Machinery  Co. 


Dunellen 


Chicago  Office:  Fisher  Building 


New  Jersey 


W.  E.  AUSTIN  MACHINERY  CO.,  Southern  Sales  Mgrs.,  Atlanta,  Ga.,  New  Orleans,  Houston, 
Dallas,  Memphis,  Richmond.  F.  H.  Hopkins  &  Co.,  General  Agents  for  Canada,  Montreal, 
Winnipeg,  Vancouver. 

Boston:  6  Beacon  Street;  Buffalo:  1  Builders  Exchange;  Cincinnati:  Merchants  Building;  Cleveland: 
505  Bangor  Building;  Columbus:  Ransome  Concrete  Machinery  Co.;  Denver:  Mine  &  Smelter  Supply 
Co.;  Detroit:  W.  H.  Anderson  Too!  &  Supply  Co.;  El  Paso:  Mine  &  Smelter  Supply  Co.;  Kansas  City, 
Kan.:  Contracting  Machinery  Co.;  Los  Angeles:  N.  B.  Livermore  &  Co.;  Mexico  City,  Mex.:  Mine 
&  Smelter  Supply  Co.;  Minneapolis,  Charles  Houston,  Plymouth  Building;  New  York:  103  Park 
Avenue;  Philadelphia:  Commonwealth  Building;  Pittsburgh:  Baird  Machinery  Co.,  123  Water  St  ; 
Portland,  Ore.:  Northwestern  Equipment.  Co.;  Salt  Lake  Citv:  Mine  &  Smelter  Supply  Co  ;  San  Fran- 
cisco: N.  B.  Livermore  &  Co.;  Seattle:  Northwestern  Equipment  Co.;  St.  Louis:  The  Granville  Supply 
Co.;  Syndicate  Trust  Building. 

FOREIGN  AGENTS:  Buenos  A'fes:  Venge  y  Cia,  Casilla,  Correo  1273;  Copenhagen:  Isidor  Heimann 
&  Co.;  Milan:  E.  Parodi  Delfino. 


$275 


F.O.B. 
Dunellen 
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You  Can  Dig  Almost  Any  Material  With 

HAYWARD  shell  BUCKETS 

And  the  Cost  of  Digging  is  Very  Low 

The  illustration  shows  a  Traveling  Excavator  equipped  with  a  Hayward 
Clam  Shell  Bucket,  used  for  excavating  along  the  bank  of  a  river.  This 
view  shows  in  an  excellent  manner  the  digging  and  overload  capacity 
of  Hayward  Buckets.    If  you  are  interested  we  will  be  glad 
to  send  literature  and  further  information. 

THE  HAYWARD  COMPANY 

Builders  of  Digging  Machinery 

50  Church  Street, 
New  York,  U.  S.  A. 


That  Lift  is  a  BROWNING  Feature 


.i 


J-TERE  is  a  high  lift  that  no  steam  shovel 
made  can  excel— but  this  is  not  a  steam 
shovel.    It  is  a  standard 

BROWNING  Locomotive  Crane  with 

its  shoveling  boom 
attached 

Your  Browning  is  a  LIVE  piece 
of  machinery.  It  isn't  confined 
to  crane  work,  nor  to  shoveling, 
nor  to  pile-driving,  nor  to  dredg- 
ing— it  docs  all.  Regarding  qual- 
ity— we  do  not  believe  it  is  pos- 
sible to  build  a  better  piece  of 
heavy  machinery. 

Are  you  digging  for  foundations? 
This  Browning  handles  a  good 
S00  cubic  yards  each  9-hour  day. 

INVESTIGATE  the 
Browning.  Write  us. 

The  BROWNING  Co. 


Cleveland,  Ohio 

Sales  Offices: 
New  York,  Philadelphia, 
San  Francisco 


Chic 
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SOUTH  WARK 


Piercing  and  Drawing 

Presses 

The  Southwark  350-ton  Shell  Piercing 
Press  is  suitable  for  all  of  the  piercing 
operations  connected  with  the  manu- 
facture of  steel  shells. 

This  type  press  is  the  result  of  extens- 
ive experience  in  building  hydraulic 
equipment. 

The  speed  and  pressure  are  absolutely 
correct  and  although  built  with  the 
idea  of  obtaining  the  greatest  strength, 
the  press  is  easily  operated  and  readily 
controlled. 

There  are  other  Southwark  designs 
for  nosing  and  band -shrinking  oper- 
ations. 

If  in  need  of  hydraulic  equipment  for 
any  purpose  consult  us. 

The  services  of  our  corps  of  expert  engineers  are  at  the  disposal 
of  manufacturers  desiring  press  equipment  for  the  produc- 
tion of  steel  shells.  Write  for  a  copy  of  our  Bulletin. 

SOUTHWARK  FOUNDRY  £■  MACHINE  CO. 

Old  Colony  BIdg.,  Chicago  andWorkH  Philadelphia  Brown-Marx  BIdg.,  Birmingham 


December  30,  1915 
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Engineering 
Office  Systems 
and  Methods 

By  John  P.  Davies,  M.E.,  Assoc.  Member  Am.  Soc.  C.  E.  544  pages, 
6x9,  243  illustrations,  $5.00  (21s)  net,  postpaid. 

A  practical  book  devoted  to  the  systems  and  methods  of  the  modern  en- 
gineering office.  It  is  filled  with  "reminders"  on  every  detail  likely  to  arise 
in  daily  office  routine. 

It  is  not  merely  a  book  of  forms  and  directions  but  a  practical,  comprehen- 
sive treatment  of  the  varied  problems  which  the  office  engineer  has  to  meet. 


r. 


Collection  of  Preliminary  Data  for 

Engineering  Projects. 
Designing  and  Drafting  Systems. 
Specifications  for  Engineering  Ma- 
terial. 

Reminders  for  Obtaining  Quotations 
on  Standard  Material. 
V.  Purchasing  -  Office    Methods  and 
Forms. 

VI.  Cost  Keeping  and  Estimating. 


II 
III 


IV. 


VII.  Sampling,   Inspecting  and  Testing 
Engineering  Material. 
VIII.  Domestic  Shipping. 
IX.  Export  Shipping. 
X.  Progress   Charts,   Scheduling  Sys- 
tems, etc. 

XI.  Indexing  and  Filing  Systems,  etc., 
for  the  Engineering  Office. 
XII.  Drawing-Office  Systems  and  Meth- 
ods. 

XIII.  Miscellaneous. 


Smith — Construction  of  Masonry  Dams 

By  Chester  W.  Smith,  Consulting  Engineer.  279  pages,  6x9,  fullv  illus- 
trated, $3.00  (12/6)  net,  postpaid. 

A  practical  book  written  from  the  point  of  view  of  the  construction  engi- 
neer. 

It  covers  thoroughly  modern  construction  methods  from  exploring  the 
site  to  final  details  of  face  work.  It  contains  a  very  complete  and  concise 
collection  of  data  on  estimates  of  cost. 

Lauchli — Tunneling 

By  Eugene  Lauchli,  Civil  Engineer.  238  pages,  6x9,  197  illus.,  $3.00 
(12/6)  net,  postpaid. 

A  practical  treatise  on  tunneling  for  the  engineer  and  the  contractor.  The 
only  book  that  covers  all  classes  of  tunnel  work. 

The  underlying  principles  necessary  to  the  solution  of  tunnel  problems 
are  fully  set  forth  and  illustrated  by  practical  examples. 

Fish — Engineering  Economics 

By  John  C.  L.  Fish,  Mem.  Am.  Soc.  C.  E.,  A.  R.  E.  A.  Professor  of 
Railroad  Engineering,  Leland  Stanford  Junior  University.  217  pages, 
6x9,  with  tables  and  charts,  $2.00  (8/4)  net,  postpaid. 

A  sound  discussion  of  fundamental  economic  principles,  prepared  in  the 
t)elief  that  to  the  engineer,  a  working  knowledge  of  first  principles  is  as  essen- 
tial in  the  Economics  as  in  the  Mechanics  of  Structures. 


Free  Examination 


We  will  send  these  books  or  any 
book  published  by  the  McG  RAW- 
HILL  BOOK  COMPANY,  Inc.,  to  any 
subscriber  to  the  ENGINEERING 
NEWS  or  any  member  of  the  Amer- 
ican Society  of  Civil  Engineers  for 
ten  days'  free  examination. 

If  you  are  not  a  subscriber  to 
ENGINEERING  NEWS  or  a  member 
of  the  American  Society  of  Civil 
Engineers,  a  reference  will  give  you 
the  same  privilege. 

No  books  sent  on  approval  outside 
of  the  United  States  or  to  book- 
sellers or  agents. 

The  new  1915-16  McGraw-Hill 
catalogue  will  be  sent  free  on  re- 
quest. 


Rindsfoos— Purchasing 

By  C.  S.  Rindsfoos,  C.  E.  President  of  the  U.  S.  Pur- 
chasing Corporation;  formerly  Secretary-Treasurer  The 
Foundation  Co.   165  pages,  6x9,  $2.00  (8/4)  net,  postpaid. 

Successful  buying  is  a  fine  art  in  which  tact  and  experi- 
ence play  an  important  part.  Through  concentration  and 
the  study  of  merchandising  from  the  buyer's  viewpoint, 
Mr.  Rindsfoos  has  compiled  this  book  on  the  art  of  buying! 


McGraw-Hill  Book  Co.,  Inc. 

239  West  39th  Street,  New  York 
LONDON  BERLIN 

Publishers  of  Books  for  the  Engineering  News. 


FREE  EXAMINATION  COUPON 


McGraw-Hill  Book  Company,  Inc.,  239  West  39th  St.,  New  York 

You  may  send  me  the  following  on  10  days'  approval: 
 Davies — Engineering  Office  Systems  and  Methods,  $5.00  net. 


I  agree  to  pay  for  the  books  or  return  them  postpaid  within  10  days  of 
receipt. 

...  I  am  a  regular  subscriber  to  ENGINEERING  NEWS. 
.  .  .  I  am  a  member  of  the  Am.  Soc.  C.  E. 

Signed  

Address  

Reference   N12-30 

(Not  required  of  subscribers  to  ENGINEERING  NEWS  or  members  of 
Am.  Soc.  C.  E.) 
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"The  Flexibility  of  a  Hose" 

The  Insley  Gravity  Plant  on  the  Field  Museum,  Chicago 


The  Thompson-Starrett  Co.,  Contractors  Plant  sold  by  R.  H.  Hyland  &  Co.,  Chicago. 


nPHE  Plant  consists  of  a  central  tower  with  four-way  hopper,  four 
lines  of  fixed  chutes  150  feet  long  radiating  to  four  derricks 
occupying  the  quarter  sections.    Each  derrick  covers  140  feet  radius 

by  means  of  a  system  of  counterweighted  chutes.  An  additional  section  of  chute 
reaches  the  far  corners.  The  whole  area  is  covered  by  these  four  derricks  "with 
the  flexibility  of  a  hose." 

The  INSLEY  GRAVITY  PLANT  for  Concrete  Distribution  is  pre-eminently 
the  EFFICIENCY  PLANT.  Let  us  work  with  you  and  your  concrete  distribu- 
tion problem.    Our  Engineering  Department  is  at  your  service. 


INSLEY  MFG.  CO., 

Engineers  and  Manufacturers  Indianapolis 


.^IIMIMIMIHIiniMllllmMIMIMIIMIMINMIIMIMIIIIHIIIMIIIMMIIIMIMIIMIIMIIIMIMIIIIIIIIHIMMIMIMMIM 
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Pulaometer  Steam  Purrp  Co., 

17  Battery  Plxce, 
New  York  City,  N.Y. 

Dear  Sirs:         Attention  Mr.  W.J.  Bsrow  Seey. 

We  are  pleased  to  report  sties  so    far  in  this  month,  as 


follows: 


1)    Number  F  improved  psttern 


We  tal-e  It  from  these  sales  in  this  territory,  (when  you 
consider  we  have  winter  on  our  hand?)  that  the  contractors  in  and 
around  Chicago  are  fast  realizing  the  economy  and  simplicity  of 
our  pump;     it  makes  a  tip  hit  with  them  when  we  actually  rhow  that 
th^gumg  does  jjot  requ^^  an^  oil^  or  lubrication^^""' 

We  wish  you  would  ship  us  at  once  via  fast  freight,  pumps 
same  as  we  have  sold  as  per  above,  as  we  do  not  want  to  »et  Caught 
iort:    trusting  these  will  come  forward  at  once,  we  remain. 

Very  truly  yours 

vs  *  Talley  Co. 


Yes,  Indeed! 
Chicago 

Contractors 
are  getting 
wise 


This  letter  has  just  been  re- 
ceived from  our  Chicago  office. 
Read  it!  It  explains  why  the 
sales  of 


PULSOMETER 


are  good  even  in  Winter— and  it  shows  that  our  constant  hammering  on  the 
NO  LUBRICATION  feature  of  this  pump  is  right!  This  is  the  point  that 
"gets"  a  contractor.    It  "gets"  him  where  he's  tender,  in  the  pocketbook 


Why  You  Should  Buy  Pulsometers 


Will  pump  practically  anything. 

Are  economical  of  steam. 

No  foundation  or  special  boiler 

No  skilled  labor. 

NO  LUBRICATION. 

Will  pump  under  water  or  lift  15  or 

20  feet  by  suction. 

EXCEED  THEIR  RATINGS. 


Think  of  a  pump  that  will  handle  practically  anything 
that  will  flow;  water  thick  with  mud,  sand,  grit,  pebbles  and 
containing  large  quantities  of  air — lift  it  IS  or  20  feet  by 
suction,  NEVER  requires  any  oil  or  grease — no  special  boiler 
— no  foundation — no  skilled  labor.  A  pump  that's  good 
anywhere  on  any  kind  of  excavation  or  pumping-out  job. 
Why  not  get  wise  yourself?       Write  at  once  for  new  catalog. 

Pulsometer  Steam  Pump  Company 

18  Battery  Place,  New  York 

930  Lytton  Bldg.,  Chicago 

Pulsometers  Carried  in  stock  by  the  following  Agents: 

Harold  L.  Bond  Co.,  391  Atlantic  Ave.,  Boston,  Mass. 
Haubtman  &  Loeb  Co.,  717  Magazine  St.,  New  Orleans,  La. 
Harron,  Rickard  &  McCone,  139  Townsend  St.,  San  Francisco.  Cal. 
Harron,  Rickard  &  McCone,  164  N.  Los  Angeles  St.,  Los  Angeles.  Cal. 
Miller  Supply  Co..  Huntington,  West  Virginia. 

pueen  City  Supply  Co..  S.  W.  Cor  Elm  and  Pearl  Sts.,  Cincinnati,  Ohio. 
Somers,  Fitler  &  Todd  Co.,  323  Water  St.,  Pittsburgh,  Pa. 
The  Wheland  Company,  Chattanooga,  Tenn. 
V.  H.  Kreigshaber  &  Son,  Atlanta,  Ga. 

Pocatello  Eng.  &  Mach.  Co.,  129  So.  Main  St.,  Pocatello.  Idaho. 
H.  A.  Paine,  Houston,  Texas. 

A.  R.  Williams  Machinery  Co.,  Toronto,  Ont.,  Canada. 

F.  H.  Hopkins  &  Co..  Montreal,  Quebec,  Canada. 

Henry  H.  Meyer  Co.,  110  So.  Howard  St.,  Baltimore,  Md. 

Standard  Supply  &  Equipment  Co.,  1810  Market  St.,  Philadelphia,  Pa. 

W.  H.  Zeigler,  320  Temple  Court,  Minneapolis,  Minn. 

Thos.  L.  Barrett,  27  No.  3rd  St.,  Louisville,  Ky. 
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Lupton  Service 

revolutionized  the  Foundry 
and  Foi^e^^Shop  type  of 


1 


The  greatest  tribute  that  can 
be  paid  an  Industrial  product 
has  been  given  the  POND 
TRUSS  —  that  of  adoption  by 
the  thinking  men  of  that  parti- 
cular industry  for  which  it  was 
designed. 

POND  TRUSS  was  originally 
designed  by  the  Lupton  Service 

to  solve  the  Daylighting  and  Ventilating  problem  for 
the  General  Electric  Company's  Erie  Works. 

So  well  did  this  finished  product  succeed  is  evinced 
in  the  widespread  interest  and  many  important  in- 
stallations in  Foundries,  Forge  Shops,  Glass  Fac- 
tories, Machine  Shops,  Power  Houses  and  Steel  Mills 
in  this  country  and  in  other  lands. 

POND  TRUSS  not  only  provides  for  an  even  and 
perfect  distribution  of  light,  but  is  designed  to  elim- 
inate the  unnecessary  cross-section  of  building, 
making  the  roof  areas  of  such  size,  slope,  and  in  such  location  as  it  may  be  necessary  to  deflect  gases  toward 
sash,  preventing  down  draughts  and  all  reverse  currents  when  sashes  are  open.  Owners  are  so  well  satisfied 
that  in  a  number  of  instances  old  buildings  have  been  remodeled  and  Pond  Truss  applied  to  reduce  the  tonnage 
cost  by  making  it  practical  to  operate  the  buildings  under  all  weather  conditions  and  secure  maximum  produc- 
tion from  each  workman,  and  that  any  additional  cost  of  Lupton  Products  over  the  less  meritorious  in  design 
and  quality  of  workmanship  is  compensated  for  by  service,  cost  of  up-keep  and  all-round  satisfaction. 


LUPTON  STEEL  SASH 


are  used  in  side  walls  and  monitor  of  roof  of  proper  type  and 
construction  to  freely  ventilate  and  light  entire  floor  areas  under 
all  weather  conditions. 

Lupton  service  is  maintained  to  give  authoritative  informa- 
tion about  any  lighting  and  ventilating  problem,  without  charge 
and  without  obligation. 

The  Lupton  Catalogue  No.  8  illustrates  many  examples  of  the 
finest  buildings  as  erected  in  various  parts  of  the  world  and  gives 
comprehensive  and  valuable  data  relative  to  the  subject  of  Day- 
light and  Ventilation — a  copy  awaits  your  request. 

The  following  installations  are  but  a  few  of  the  many  notable 


Buildings  that  are  built  around  POND  TRUSS,  including  various 
other  Lupton  Daylighting  and  Ventilating  Products. 

General  Electric  Company,  Erie,  Pa. 

Toledo  Glass  Company,  Toledo,  Ohio. 

Owens  Bottle  Machine  Co.,  Toledo,  Ohio. 

Cleveland  Electric  Illuminating  Co.,  Cleveland,  Ohio. 

National  Supply  Co.,  Toledo, Ohio. 

West  Steel  Castings  Co.,  Cleveland,  Ohio. 

Erie  Malleable  Co.,  Erie,  Pa. 

International  Harvester  Co.,  West  Pullman,  111. 


David  Lupton's  Sons  Company,    Tulip  and  Westmoreland  Streets,  Philadelpia,  Pa. 


December  30,  1915 
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Bids  received  until  Jan.  18,  1916. 


Bids  received  until  Jan.  4,  1916. 


Garbage  Disposal 


Barge  Canal  Work 


New  York  City,  N.  Y. 

Bids  or  estimates  for  the  disposal  of  garbage  will  be 
received  until  12  o'clock  noon,  on  Tuesday,  January  IS,  1916, 
at  Room  No.  1247,  Municipal  Building,  Borough  of  Manhattan, 
The  City  of  New  York. 

Form  No.  1,  for  the  disposal  of  garbage  from  the  Boroughs 
of  Manhattan,  The  Bronx  and  Brooklyn,  for  a  period  of  five 
years,  beginning  January  2,  1917.  The  bidder  to  provide  the 
site  for  the  plant  and  to  pay  the  City  for  the  privilege  of 
garbage  disposal. 

Form  No.  2,  for  the  disposal  of  garbage  from  the  Boroughs 
of  Manhattan,  The  Bronx  and  Brooklyn,  on  a  site  provided 
by  the  City  of  New  York,  for  a  period  of  five  years,  beginning 
January  2,  1917.  The  City  will  acquire  the  plant  upon  the 
termination  of  the  contract  at  a  stipulated  price. 

For  further  information  concerning  these  contracts,  see 
current  issues  of  The  City  Record,  published  at  96  Reade  St., 
N.  Y.  City,  or  apply  to  the  Commissioner  of  Street  Cleaning, 
Municipal  Building,  New  York  City. 

:<s>: 

Bids  received  until  Jan.  5,  1916. 

Furnishing  Piling,  Lumber,  etc. 

New  Orleans,  La.,  Dec.  3,  1915. 

Sealed  proposals  will  be  received  by  the  Board  of  Commis- 
sioners of  the  Port  of  New  Orleans  until  January  5,  1916,  at 
8:00  p.m.,  for  furnishing  creosoted  and  untreated  piling,  creo- 
soted  lumber,  creosoted  sheet  piling  and  creosoted  wood  block, 
or  creosoted  piling  only,  untreated  piling  only,  creosoted  lum- 
ber only,  creosoted  sheet  piling  only  and  creosoted  wood  block 
only,  as  may  be  required  in  the  construction  of  the  Dumaine 
Street  Wharf. 

Deposit — $3,000.00  cash  or  certified  check. 

Payment — monthly  in  full  for  material  received,  50% 
allowed  for  material  treated  on  requisition  and  not  then 
ordered. 

Bond — 50%  of  the  amount  of  the  contract. 

On  and  after  Dec.  6,  1915,  specifications  will  be  on  file  at 
the  office  of  the  Engineer,  J.  Devereux  O'Reilly,  by  whom  full 
sets  will  will  be  furnished  to  prospective  bidders  on  deposit 
of  $10.00,  which  will  be  refunded  to  depositors  who  submit 
proposals  and  return  sets  in  good  condition. 

To  depositors  not  submitting  proposals,  $5.00  will  be  re- 
funded on  return  of  set  in  good  condition.  The  right  is 
reserved  to  reject  any  and  all  bids,  and  to  waive  any  informal- 
ity in  the  bids  received. 

ERNEST  M.  LOEB,  President. 


Bids  received  until  Jan.  13,  1916. 

Purchase  and  Wrecking  of  School 

THE  BOARD  OF  EDUCATION 

Office  of  the  Secretary 

Paterson,  N.  J.,  Dec.  21st,  191.". 
Sealed  proposals  are  hereby  solicited  for  the  purchase  of 
and  the  wrecking  of  the  present  school  building  No.  10,  situ- 
ated on  the  corner  of  Warren  and  Mercer  Streets,  Paterson 
N.  J. 

The  above  work  is  to  be  done  in  accordance  with  the  spe- 
cifications of  Fred  W.  Wentworth,  Architect,  copies  of  which 
may  be  had  at  the  office  of  the  Architect,  Room  502  Citizens 
Trust  Building,  this  city.  Proposals  must  be  enclosed  in 
sealed  envelopes  addressed  "Proposals  for  purchase  and 
wrecking  of  old  School  No.  10,"  addressed  to  the  undersigned 
and  delivered  at  Room  No.  24,  City  Hall,  Paterson,  N.  J.,  on 
or  before  Thursday,  Jan.  13th,  1916,  at  five  o'clock  in  the 
afternoon. 

The  Board  of  Education  reserves  the  right  to  reject  any  or 
all  bids  and  to  waive  any  defects  or  informality  in  any  bid, 
should  it  be  deemed  to  the  best  interest  of  the  city  so  to  do. 
By  order  of  the  Board  of  Education. 

LEONARD  STOLK,  President. 
JAMES  F.  DUNPHEY,  Secretary. 


STATE  OF  NEW  YORK, 
OFFICE   OF   SUPERINTENDENT   OF   PUBLIC  WORKS. 

Albany,  December  6th,  1915. 

Sealed  proposals  will  be  received  by  the  undersigned  at 
his  office  in  the  Capitol,  at  Albany,  N.  Y.,  until  twelve  o'clock 
noon  of  Tuesday,  January  4th,  1916,  at  which  place  and  hour 
they  will  be  publicly  opened  and  read,  for  improving  the  New 
York  State  canals  pursuant  to  the  provisions  of  Chapter  147, 
Laws  of  1903,  and  of  the  amendments  thereto,  as  follows: 

CONTRACT  NO.  73-A  (Revised). 
Champlain  Canal — Section  1. 

For  completing  the  construction  of  the  canal  from  North- 
umberland to  Stillwater. 

Length  about  15.0  miles.    Sheets  1  to  16  inclusive. 

Plans  may  be  seen  and  detailed  specifications,  engineer's 
estimate  of  quantities,  proposal  blanks,  form  of  contract  and 
bonds  required  and  other  information  for  proposers  may  be 
had  at  the  office  of  the  Superintendent  of  Public  Works  at 
Albany,  N.  Y.,  at  the  office  of  the  Assistant  Superintendent 
of  Public  Works  for  the  Middle  Division  at  Syracuse,  N.  Y., 
at  the  office  of  the  Assistant  Superintendent  of  Public  Works 
for  the  Western  Division  at  Rochester,  N.  Y.,  and  at  the  canal 
office,  Spaulding's  Exchange,  Buffalo,  N.  Y. 

Copies  of  detailed  plans  or  drawings  may  be  obtained 
from  the  State  Engineer  and  Surveyor  at  Albany,  N.  Y.,  upon 
payment  to  him  of  the  cost  of  producing  them. 

Monthly  estimates  will  be  paid  of  ninety  per  centum  (90 
per  cent.)  of  the  work  done  at  the  contract  price.  Every 
proposal  for  said  work  must  be  accompanied  by  a  money 
deposit  in  the  form  of  a  draft  or  certified  check  upon  some 
good  banking  institution  in  the  City  of  Albany  or  New  York, 
issued  by  a  national  or  State  bank  in  good  credit  within  the 
State  and  payable  at  sight  to  the  Superintendent  of  Public 
Works  for  five  per  centum  (5  per  cent.)  of  the  amount  of 
the  proposal. 

The  person  whose  proposal  shall  be  accepte  I  will  be  re- 
quired to  execute  a  contract  and  furnish  bonds  within  ten 
days  from  the  date  of  notice  of  award  delivered  to  him  or 
them  in  person  or  mailed  to  the  address  given  in  the  proposal. 

Upon  execution  of  the  contract  and  approval  of  bonds,  the 
certified  check  or  draft  will  be  returned  to  the  proposer  unless 
the  same  shall  have  been  presented  for  collection  prior  to 
such  time,  in  which  case  the  amount  of  the  deposit  will  be 
refunded  by  the  Superintendent  of  Public  Works. 

The  deposits  of  bidders  other  than  the  one  to  whom  the 
award  of  contract  shall  be  made  will  be  returned  immedi- 
ately after  the  award  has  been  made. 

The  amount  of  bond  required  for  faithful  performance 
will  be  ten  per  centum  (10  per  cent.)  of  the  amount  of  the 
estimated  cost  of  the  work  according  to  the  contract  price, 
and  an  additional  bond,  known  as  the  labor  bond,  in  the  sum 
of  ten  per  centum  (10  per  cent.)  of  the  amount  of  the  esti- 
mated cost  of  the  work  according  to  the  contract  price,  will 
be  required  as  security  that  the  contractor  will  pay  in  full  at 
least  once  in  each  month  all  laborers  employed  by  him  upon 
the  work  specified  to  be  done  in  the  contract. 

In  the  event  that  more  than  one  surety  company  is  offered 
as  surety  on  said  bonds,  coinsurance  only  will  be  accepted. 

Each  proposal  must  be  addressed  to  the  Superintendent 
of  Public  Works,  Albany,  N.  Y.,  and  must  be  endorsed  on  the 
envelope  with  the  name  of  the  construction  for  which  the 
proposal  is  made. 

Award,  if  made,  will  be  made  to  the  person  or  persons 
whose  proposal  shall  be  lowest  in  cost  to  the  State  for  doing 
the  work,  and  which  shall  comply  with  all  provisions  required 
to  render  it  formal.  Before  any  award  shall  be  made  the 
lowest  bidder  will  be  required  to  satisfy  the  Superintendent 
of  Public  Works  of  his  ability  to  provide  suitable  equipment 
and  materials  for  the  proper  performance  of  the  work. 

The  right  is  reserved  to  reject  all  proposals  and  readver- 
tise  and  award  the  contract  in  the  regular  manner  if,  in  the 
judgment  of  the  undersigned,  the  interests  of  the  State  will 
be  enhanced  thereby.  W.  W.  WOTHERSPOON, 

Superintendent  of  Public  Works. 
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B;ds  received  until  Jan.  17.  1915. 

Brick  Pavement 

BOARD  OF  LOCAL  IMPROVEMENTS 

City  of  Evanston,  111. 

Notice  is  hereby  given  that  bids  will  be  received  for  pav- 
ing- with  brick  on  concrete  portions  of  Simpson  Street,  Bridge 
Street,  Leon  Place,  Asbury  Avenue,  Grant  Street,  Noyes 
Street,  Leonard  Place,  Washington  Place,  Wesley  Avenue, 
Jackson  Avenue,  Ashland  Avenue  and  Payne  Street,  amount- 
ing to  approximately  29,900  square  yards,  as  a  whole,  in  ac- 
cordance with  the  ordinance  therefor.  Said  bids  will  be 
opened  on  the  17th  day  of  January,  1916.  at  the  hour  of  8  p.m., 
in  the  Mayor's  office  in  the  City  Hall  of  the  City  of  Evanston. 

The  specifications  for  such  improvement  and  blank  pro- 
posals will  be  furnished  at  the  office  of  the  Commissioner  of 
Public  Works  of  the  City  of  Evanston. 

The  Contractor  will  be  paid  in  bonds,  which  bonds  shall 
draw  interest  at  the  rate  of  five  (5)  per  centum  per  annum, 
except  payment  (if  any)  to  contractor  by  warrant  against  the 
first  installment,  shall  bear  no  interest. 

All  proposals  or  bids  must  be  accompanied  by  a  certified 
check  payable  to  the  order  of  the  President  of  the  Board  of 
Local  Improvements  of  the  City  of  Evanston  for  a  sum  not 
less  than  ten  (10)  per  centum  of  the  aggregate  of  the  pro- 
posal. Said  proposals  or  bids  must  be  delivered  to  the  Presi- 
dent of  the  Board  of  Local  Improvements  in  open  session  of 
said  Board  at  the  time  and  place  fixed  herein  for  opening  the 
same.  No  proposal  or  bid  will  be  considered  unless  accom- 
panied by  a  check  as  herein  provided. 

The  Board  of  Local  Improvements  reserve  the  right  to  re- 
ject any  or  all  bids  should  they  deem  it  best  for  the  public 
good. 

The  successful  bidder  will  be  required  to  furnish  a  Per- 
formance bond  equal  to  the  contract  and  a  Maintenance  bond 
equal  to  twenty-five  (25)  per  centum  of  the  contract  price,  of 
some  approved  surety  company  guaranteeing  said  improve- 
ment against  defects  arising  from  poor  material  or  poor  work- 
manship, for  a  period  of  five  (5)  years  from  the  date  of  the 
completion  and  acceptance  thereof. 

H.  P.  PEARSONS, 
President  of  the  Board  of  Local  Improvements  of  the  City 

of  Evanston. 
Dated,  Evanston,  Illinois,  Dec.  20,  1915. 

i® 

Bids  received  until  Jan.  5,  1916. 

Wharf  and  Causeway 

New  Orleans,  La.,  Dec.  3,  1915. 

Sealed  proposals  will.be  received  by  the  Board  of  Commis- 
sioners of  the  Port  of  New  Orleans  until  January  5,  1916,  at 
8:00  p.m.  for  the  construction  of  the  Dumaine  Street  Creosoted 
Wharf  and  re-inforced  concrete  causeway  with  creosoted 
wood  block  roadway. 

Alternate  proposals  are  requested  for  bids,  to  wit: 

Board  of  Commissioners  of  the  Port  of  New  Orleans  fur- 
nishing all  creosoted  lumber  and  piling,  or  bidders  furnishing 
all  material  and  labor.  Bidders  will  be  allowed  to  submit 
proposals  either  way  or  both  ways. 

Deposit — $15,000.00  cash  or  certified  check. 

Payment — monthly  to  the  extent  of  80%  of  the  Engineer's 
estimate  of  work  accomplished,  including  allowance  for  a 
reasonable  stock  of  material. 

Bond — 50%  of  the  value  of  the  contract. 

On  and  after  Dec.  6,  1915,  plans  and  specifications  will  be 
on  file  at  the  office  of  the  Engineer,  J.  Devereux  O'Reilly,  by 
whom  full  sets  will  be  furnished  to  prospective  bidders  on 
deposit  of  $20.00,  which  will  be  refunded  to  depositors  who 
submit  proposals  and  return  sets  in  good  condition. 

To  depositors  not  submitting  proposals,  $10.00  will  be 
refunded  on  return  of  set  in  good  condition. 

The  right  is  reserved  to  reject  any  and  all  bids,  and  to 
waive  any  informality  in  the  bids  received. 

ERNEST  M.  LOEB,  President. 

m 

Bids  received  until  Jan.  22,  1916. 

Street  Paving 

La  Porte,  Indiana. 
Bids  will  be  received  by  the  Board  of  Public  Works  until 
11  A.M.,  January  22,  1916,  for  paving  Indiana  Ave.  and  Michi- 
gan Ave.    38,000  square  yards.    Estimated  cost,  $110,000. 

L.  DREW  GODDARD,  City  Engineer. 


Bids  received  until  Jan.  17,  1916. 

Street  Paving 

BOARD  OF  LOCAL  IMPROVEMENTS 

City  of  Evanston,  111. 

Notice  is  hereby  given  that  bids  will  be  received  for  pav- 
ing with  brick  on  concrete  portions  of  Bridge  Street,  Payne 
Street,  Country  Road,  Noyes  Street,  Dodge  Avenue,  Grant 
Street,  Brown  Avenue,  Grey  Avenue,  Hartray  Avenue  and 
Pioneer  Road,  amounting  to  approximately  41,400  square 
yards,  as  a  whole,  in  accordance  with  the  ordinance  therefor. 
Said  bids  will  be  opened  on  the  17th  day  of  January,  1916,  at 
the  hour  of  8  p.m.,  in  the  Mayor's  office  in  the  City  Hall  of  the 
City  of  Evanston. 

The  specifications  for  such  improvement  and  blank  pro- 
posals will  be  furnished  at  the  office  of  the  Commissioner  of 
Public  Works  of  the  City  of  Evanston. 

The  Contractor  will  be  paid  in  bonds,  which  bonds  shall 
draw  interest  at  the  rate  of  five  (5)  per  centum  per  annum, 
except  payment  (if  any)  to  contractor  by  warrant  against  the 
first  installment,  shall  bear  no  interest. 

All  proposals  or  bids  must  be  accompanied  by  a  certified 
check  payable  to  the  order  of  the  President  of  the  Board  of 
Local  Improvements  of  the  City  of  Evanston  for  a  sum  not 
less  than  ten  (10)  per  centum  of  the  aggregate  of  the  pro- 
posal. Said  proposals  or  bids  must  be  delivered  to  the 
President  of  the  Board  of  Local  Improvements  in  open  session 
of  said  Board  at  the  time  and  place  fixed  herein  for  opening 
the  same.  No  proposal  or  bid  will  be  considered  unless  ac- 
companied by  a  check  as  herein  provided. 

The  Board  of  Local  Improvements  reserve  the  right  to  re- 
ject any  or  all  bids  should  they  deem  it  best  for  the  public 
good. 

The  successful  bidder  will  be  required  to  furnish  a  Per- 
formance bond  equal  to  the  contract  and  a  Maintenance  bond 
equal  to  twenty-five  (25)  per  centum  of  the  contract  price,  of 
some  approved  surety  company  guaranteeing  said  improve- 
ment against  defects  arising  from  poor  material  or  poor 
workmanship,  for  a  period  of  five  (5)  years  from  the  date  of 
the  completion  and  acceptance  thereof. 

H.  P.  PEARSONS, 
President  of  the  Board  of  Local  Improvements  of  the  City 

of  Evanston. 
Dated,  Evanston,  Illinois,  Dec.  20,  1915. 

m 

Bids  received  until  Jan.  12,  1916. 

Turbo-Centrifugal  Pump 

Kansas  City,  Mo. 

SEALED  PROPOSALS  will  be  received  by  the  Purchasing 
Agent  of  Kansas  City,  Missouri,  at  the  office  of  the  Purchasing 
Agent,  Second  Floor  City  Hall,  until  two  o'clock  p.m.  of 
January  12,  1916,  for  the  designing,  construction,  delivery  and 
erection  of  a  steam  turbine,  reduction  gear,  centrifugal  pump- 
ing unit  of  a  capacity  to  pump  continuously  twenty  (20)  mil- 
lion U.  S.  gallons  of  water  per  twenty-four  (24)  hours,  against 
a  total  combined  head  of  three  hundred  and  sixty  (360)  feet 
and  a  steam  pressure  of  one  hundred  and  sixty-five  (165) 
pounds  per  square  inch  at  throttle;  together  with  all  machin- 
ery, tools  and  appurtenances  necessary;  all  in  accordance  with 
the  plans  and  general  specifications  on  file  in  the  office  of  the 
Chief  Engineer  of  the  Water  Department. 

Each  bidder  shall  deposit  with  the  City  Comptroller  a 
certified  check  in  the  amount  of  Seven  Hundred  and  Fifty 
Dollars  ($750.00),  payable  to  the  City  Comptroller  of  Kansas 
City,  Missouri,  and  accompany  his  bid  with  the  Comptroller's 
receipt'  therefor. 

The  certified  check  referred  to  in  the  Advertisement  shall 
be  submitted  by  each  bidder  as  a  guaranty  that  the  bidder 
will,  within  ten  (10)  days  after  receiving  the  award  of  a  con- 
tract, file  with  the  City  a  satisfactory  bond  to  the  amount  of 
Twenty-five  Thousand  Dollars  ($25,000.00)  and  will  execute 
the  contract. 

The  Board  of  Fire  and  Water  Commissioners  does  not  bind 
itself  to  accept  the  lowest  or  any  bid  offered,  and  reserves  the 
right  to  reject  any  and  all  bids  and  to  waive  any  irregularity 
or  informality  in  the  bids. 

(Signed)  J.  P.  LANGAN,  Purchasing  Agent. 

BURTON  LOWTHER,  Chief  Engineer. 

m 

PROPOSALS  FOR  MOTOR  SURVEY  CRUISER — U.  S.  En- 
gineer Office,  Chicago,  111. — Sealed  proposals  for  constructing 
and  delivering  a  motor  survey  cruiser  will  be  received  at  this 
office  until  10  A.M.,  Jan.  12,  1916,  and  then  opened.  Informa- 
tion on  application. 
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Bids  received  until  Jan.  8,  1916. 


Rebuilding  Dams 


Norfolk,  Va.,  Dec.  23rd,  1915. 
SEALED  PROPOSALS  will  be  received  by  the  undersigned, 
until  1:00  P.M.  Saturday,  January  8th,  1916,  for  furnishing 
materials  and  labor  for  rebuilding  three  (3)  Dams  and  Spill- 
ways. 

Plans,  Specifications,  and  Information  can  be  obtained  from 
the  Engineer  in  Charge,  Department  of  "Water. 

The  Board  of  Control  reserves  the  right  to  reject  any  or 
all  bids. 

T.  B.  DORNIN,  THE  BOARD  OF  CONTROL. 

Engineer  in  Charge. 

POWER-HOUSES — U.  S.  Engineer  Office,  Wheeling  Dis- 
trict, Wheeling,  W.  Va. — Sealed  proposals  will  be  received 
here  until  11  a.m.  (Eastern  time),  January  22,  1916,  and  then 
opened,  for  building  fireproof  power-houses  at  Dams  Nos.  16 
and  17,  Ohio  River.    Information  on  application. 


LOCK  GATES — U.  S.  Engineer  Office,  Wheeling  District, 
Wheeling,  W.  Va. — Sealed  proposals  will  be  received  here  until 
11  a.m.  (Eastern  time),  January  14,  1916,  and  then  opened,  for 
furnishing  and  erecting  steel  lock  gates  for  Dam  No.  14,  Ohio 
River.     Information  on  application. 


POWER-HOUSE — U.  S.  Engineer  Office,  Wheeling  District, 
Wheeling,  W.  Va. — Sealed  proposals  will  be  received  here 
until  11  a.m.  (Eastern  time),  January  6,  1916.  and  then  opened, 
for  building  a  fireproof  power-house  at  Dam  No.  14,  Ohio 
River.    Information  on  application. 


PROPOSALS  FOR  BOILERS — Office  Quartermaster,  West 
Point,  N.  Y. — Sealed  proposals  will  be  received  here  until  12 
M.  January  24,  1916,  and  then  opened,  for  two  Water  Tube 
Boilers  and  Stokers.    Further  information  on  application. 


U.  S.  ENGINEER  OFFICE,  Dallas,  Tex. — Sealed  proposals 
for  constructing  and  delivering  one  steel  barge  designated 
"A"  will  be  received  here  until  12  noon,  Jan.  27,  1916,  and  then 
publicly  opened.    Information  on  application. 


Bids  received  until  Jan.  12,  1916. 

Purchase  of  Air  Dried  Sludge 

DEPARTMENT  OF  PUBLIC  IMPROVEMENTS. 
SUBDEPARTMENT  OF  HIGHWAYS  ENGINEER, 

Baltimore,  Md.,  Dec.  23,  1915. 
Sealed  proposals,  executed  in  duplicate,  for  the  purchase 
of  Air  Dried  Sludge,  produced  at  the  Sewage  Disposal  Plant 
at  Back  River,  Baltimore,  are  hereby  solicited  and  will  be 
received,  addressed  to  the  Board  of  Awards,  care  of  Richard 
Gwinn,  City  Register,  at  the  office  of  the  City  Register,  City 
Hall,  Baltimore,  until  11  A.M.,  January  12th,  1916.  A  certified 
check  of  the  bidder  on  a  clearing-house  bank,  drawn  to  the 
order  of  the  Mayor  and  City  Council  of  Baltimore,  to  the 
amount  of  $500.00,  must  accompany  each  bid.  Specifications 
and  blank  proposal  sheets  can  be  had  at  the  office  of  the  High- 
ways Engineer,  City  Hall,  on  application.  The  right  is  hereby 
reserved  to  reject  any  and  all  bids. 

R.  M.  COOKSEY,  Highways  Engineer. 
Wi 

PROPOSALS  FOR  THE  PURCHASE  OF  Locomotives 
offered  for  sale  by  The  Panama  Canal  and  which  are  no  longer 
needed. — Sealed  proposals  will  be  received  at  the  office  of  the 
General  Purchasing  Officer,  The  Panama  Canal,  Washington, 
D.  C,  until  10.30  a.  m.,  February  11,  1916,  at  which  time  they 
will  be  opened  in  public,  for  purchasing  the  above-mentioned 
articles.  Blanks  and  general  information  relating  to  this 
Circular  (No.  1001)  may  be  obtained  from  this  office  or  the 
offices  of  the  Assistant  Purchasing  Agents,  24  State  Street, 
New  York  City;  614  Whitney-Central  Building,  New  Orleans, 
La.,  and  Fort  Mason,  San  Francisco,  Cal. ;  also  from  the  U.  S. 
Engineer  Offices  in  the  following  cities:  Seattle,  Wash.;  Los 
Angeles,  Cal.;  Baltimore,  Md.;  Philadelphia,  Pa.;  Pittsburgh, 
Pa.;  Boston,  Mass.;  Buffalo,  N.  Y.;  Cleveland,  Ohio;  Cincinnati, 
Ohio;  Chicago,  111.;  St.  Louis,  Mo.;  Detroit,  Mich.;  Milwaukee, 
Wis.;  St.  Paul,  Minn.;  Chattanooga,  Tenn. ;  Louisville,  Ky. ; 
Mobile,  Ala.,  and  Galveston,  Tex.;  Commercial  Club,  Kansas 
City,  Mo.;  Chamber  of  Commerce,  Quincy,  111.,  and  Commercial 
Club,  Tacoma,  Wash. — F.  C.  Boggs,  Major,  Corps  of  Engineers, 
U.  S.  A.,  General  Purchasing  Officer. 


Positions  Open 

Civil  Service  Work 
Employment  Agencies 
Labor  Bureaus 


Business  Opportunities 

s  RATES:  Positions  Wanted,  3  cents  a  word,  minimum  charge  50  cents  an 
insertion,  payable  in  advance.     Other  advertisements,  5  cents  a  word, 

g  minimum  charge  $1.00.   Count  4  words  for  blind  address  care  of  our 

New  York  or  Chicago  offices.    Advertisements  for  bids  $3.60  an  inch. 

1      ANSWERS  addressed  to  us  at  10th  Ave.  and  36th  St.,  New  York  or  1144 


Positions  Wanted 
Wanted 

Agents  and  Salesmen 
Contract  Work 


Proposals 


Miscellaneous 

Educational 
Books 
For  Sale 


Monadnock  Block,  Chicago  will  be  forwarded  without  charge  (except- 
ing circulars  or  similar  literature.) 
IMPORTANT:  Original  letters  of  recommendation  or  other  papers  of 
value  should  not  be  enclosed  to  unknown  correspondents — send  copies. 
Advertisers'  names  will  not  be  furnished  under  any  circumstances. 
Copy  received  until  10  A.M.  Wednesday  for  next  day's  issue. 


N= 


Mechanical  and  Electrical  Engineers 

MECHANICAL  AND  CIVIL  ENGINEER,  experienced  in 
design  of  metallurgical  and  chemical  plants,  power  plants, 
conveying  and  storage  equipment,  general  industrial  plant 
work;  good  structural  designer;  available  Jan.  1;  references. 
PW186— Eng.  News. 

MECHANICAL  ENGINEER,  35,  technical  school  and  12 
years'  broad  experience;  New  York  interview.  PW97 — Eng. 
News. 

Civil  Engineers 

CIVIL  ENGINEERING  STUDENT,  experienced  in  survey- 
ing desires  position;  have  own  field  and  drafting  instru- 
ments; location  immaterial.    PW92 — Eng.  News,  Chicago. 

GRADUATE  CIVIL  ENGINEER,  1915,  27,  wants  a  job  In 
railroad,  hydraulic,  bridge,  etc.,  engineering;  will  go  any- 
where or  do  anything;  experienced  in  city  engineering  work; 
references.    PW153— Eng.  News. 

CIVIL  ENGINEER,  superintendent -of  a  large  water  com- 
pany, desires  change;  15  years'  experience  in  design,  construc- 
tion and  management  of  hydraulic  works.  PW149 — Eng.  News. 

CIVIL  ENGINEER,  26,  university  graduate,  three  years' 
building  experience  including  designing  and  estimating  rein- 
forced concrete  desires  to  locate  elsewhere.  PW156 — Eng. 
News. 

CIVIL  ENGINEER,  10  years'  experience  as  draftsman, 
designer,  inspector,  estimator  and  chief  of  party  on  steel  and 
reinf  orced-concrete  structures,  desires  position  with  oppor- 
tunity, outside  work  preferred;  location  immaterial.  PW158 — 
Eng.  News. 

GRADUATE  CIVIL  ENGINEER;  15  years'  experience  rail- 
road surveys,  location,  construction,  terminals,  yards,  designs, 
investigation  reports  and  contract  negotiations';  Assoc.  Mem. 
Am.  Soc.  C.  E. — PW160 — Eng.  News. 

CIVIL  ENGINEER,  Assoc.  Member  American  Society,  rail- 
road valuation  or  maintenance  work,  graduate,  11  years  main- 
tenance and  construction,  two  years  Federal  valuation,  em- 
ployed, desires  change.    PW21 — Eng.  News,  Chicago. 

CIVIL  ENGINEER — New  York  concern  about  to  effect 
changes  wishes  to  locate  suitable  position  for  one  of  its  en- 
gineers; young  man,  in  charge  of  drafting  and  secretarial  de- 
partments; location  immaterial.    PW171 — Eng.  News. 


HIGHWAY  ENGINEER,  at  present  employed,  open  for 
change;  large  experience  in  municipal  highway  work,  includ- 
ing old  and  modern  types  of  pavements  and  road  construction; 
good  executive,  expert  on  construction  and  repair  costs  and 
cost  records;  best  references.    PW172 — Eng.  News. 

GRADUATE  CIVIL  ENGINEER,  single,  three  years'  field 
and  office  experience  desires  position;  location  immaterial. 
PW188 — Eng.  News. 

CIVIL  ENGINEER,  graduate  1912,  desires  position  in  any 
branch  of  the  profession;  field,  office  and  tropical  experience; 
possess  transit;  can  report  immediately  in  any  locality;  salary 
moderate.    PW187 — Eng.  News. 

CONCRETE  DESIGNER,  10  years'  experience  designing, 
detailing  and  supervising-  for  various  concrete  systems,  five 
years  in  charge  of  designing  factory  buildings.  PW189 — Eng. 
News. 

CIVIL  ENGINEER;  technical  education;  eight  years'  ex- 
perience field,  office  and  design;  railroads,  maintenance  and 
construction;  Panama  Canal  construction,  marine  terminals, 
structures,  concrete,  reinforced  concrete,  steel,  timber,  re- 
clamation, irrigation.    PW183 — Eng.  News. 

GRADUATE  CIVIL  ENGINEER,  six  years'  field  and  office 
experience,  desires  position  with  opportunity;  designer,  build- 
ing work,  reinforced  concrete  and  factory  equipment.  PW128 
— Eng.  News. 

CIVIL  ENGINEER,  31,  university  graduate;  10  years*  ex- 
perience on  railroad  and  industrial  plant  design  and  construc- 
tion; now  assistant  superintendent  with  large  contractors  in 
Middle  West;  available  after  Dec.  15.    PW127 — Eng.  News. 

GRADUATE  CIVIL  ENGINEER,  1915,  wishes  employment 
in  any  branch  of  engineering  where  one  can  learn.  PW1S1 — 
Eng.  News. 

Bridge  and  Structural 

STRUCTURAL  ENGINEER,  technical  graduate,  14  years' 
experience  in  all  classes  steel  structures,  including  bridges 
and  subways,  detailing,  checking,  estimating,  designing,  is 
open  for  engagement.    PW157 — Eng.  News. 

STRUCTURAL  ENGINEER,  38,  married,  desires  executive 
position  with  a  responsible  company:  familiar  with  all  classes 
of  structural  design,  particularlv  power  plant  and  buildings. 
PW1S0 — Eng.  News. 
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Draftsmen 

ARCHITECTURAL  DRAFTSMAN,  25  years  old,  university 
graduate,  3%  years'  experience,  desires  position.  PW192 — 
Eng.  News. 

Surveyors 

EXPERIENCED  INSTRUMENT  MAN,  draftsman  or  com- 
puter desires  position,  going  anywhere.    PW169 — Eng.  News. 

Superintendents 

SUPERINTENDENT,  engineer,  37,  will  fit  any  important 
post  in  contractor's  office  or  field  organization.  PW701 — 
Eng.  News. 

SUPERINTENDENT  with  20  years'  experience  on  pile  driv- 
ing, dredging,  trestle  and  dock  building,  tunnel  driving  and 
lining,  deep  excavations,  bridge  foundations,  locks,  dams, 
hydro-electric  developments,  open  for  position.  PW142 — Eng. 
News,  Chicago. 

MUNICIPAL  ENGINEER,  university  graduate;  large  and 
varied  experience  in  municipal  engineering  and  construction 
and  an  expert  in  plot  development;  city  engineer  of  a  large 
Eastern  city  for  a  number  of  years  and  in  charge  of  all 
improvements.    PW154 — Eng.  News. 

CLERICAL  MAN,  29,  eight  years'  general  construction 
experience,  particularly  large  payrolls,  cost  accounting,  cor- 
respondence; has  initiative  and  executive  abilitv.  PW179 — 
Eng.  News. 

EXPERIENCED  QUARRY  SUPERINTENDENT  desires 
position  after  Feb.  1.  Address  "R.  M.,"  716  North  Sixth  St., 
Harrisburg,  Penn. 

MUNIPICAL  ENGINEER,  20  years  on  surveys,  planning, 
constructing  and  supervising  highway  improvements,  pave- 
ments, etc.;  good  draftsman.    PW178 — Eng.  News. 

.  CONSTRUCTION  SUPERINTENDENT  and  contractor's  en- 
gineer with  15  years'  successful  experience  in  reinforced 
concrete  and  fireproof  construction:  thoroughly  practical; 
progressive  and  efficient;  field  forces  and  plant  organized; 
difficult  and  time  propositions  invited.     PW1S5 — Eng.  News. 

AMBITIOUS,  ENEREGTIC  STRUCTURAL  DESIGNER,  de- 
tailer  and  estimator  with  extensive  experience  on  structural 
steel,  reinforced  concrete  and  timber  construction,  desires  po- 
sition; trusses,  girders,  bins,  hoppers,  trestles,  highway 
bridges,  furnaces,  etc.    PW168 — Eng.  News. 

CONTRACTOR'S  ENGINEER  SUPERINTENDENT  wants 
position  Jan.  1;  experience,  foundations,  caissons,  buildings 
bridges,  sewers,  dredging,  railroad  work.    PW170 — Eng.  News. 

SUPERINTENDENT  OR  FOREMAN  desires  position;  wide 
experience,  water  sewers,  state  roads,  etc.;  strictly  temperate; 
best  references.     P W 184 — Eng.  News. 

GRADUATE  SHEFFIELD  SCIENTIFIC,  1913,  35,  drafting 
experience  or.  railroad,  structural,  inspecting  sewer  construc- 
tion, desires  position  with  structural  engineer,  inside  or  out- 
side; do  anything  to  commence  for  later  opportunity  in  struc- 
tural designing;  wages  secondary  to  opportunity  and  perma- 
nency; references.    PW161— Eng.  News.  ' 

YOUNG  MAN,  graduate  Cooper  Union,  1915,  desires  posi- 
tion; salary  secondary  consideration.    PW175 — Eng.  News. 

POSITHOMS  OPEM 

DRAFTSMEN— Good  detailers  wanted  for  condenser  and 
heater  work;  location,  Eastern  New  York  State;  give  age,  ex- 
perience and  salary  expected.    P173 — Eng.  News. 

mnn,^££ELPHIA  BRA,NCH  OFFICE  of  large  Middle  West 
si^n^c  company  has  good  opening  for  salesmen,  de- 

™™l^L emSMieer8  and  draftsmen  experienced  in  reinforced- 
conc,ete  and  ctner  fireproofing  materials;  give  full  informa- 
tion     P174 — Eng.  News. 

^„^RAFTSMA.?r  wanted,  capable  of  using  transit;  desire  a 
young  man  with  experience.    P126— Eng.  News,  Chicago. 

t„r.?iRAF^?MElNu^nted'  men  of  experience  on  heavy  struc- 
^nn  v ;l  °f  .br;dg"es,  ore  unloaders,  and  car  dumpers;  we 

f^u  V1  det»ilers  and  checkers.    Apply  bv  letter,  giving 

Avi  Po rtlc"lar|.  the  Wellman-Seaver-Morgan  Co.,  7000  Central 
Ave.,  Cleveland,  Ohio. 

m,,?tRAP^§MAN  ^Marine)  wanted  for  the  Panama  Canal; 
fV^f  thoroughly   experienced;    salary,    $125    month,  with 

ni-ion  steamshlP    transportation    from    New    York    or  New 
vLnlVlt'-  ii°  .  c'vlJ-service     examination     required     for  this 
y'v, must  be  American  citizen   (final  papers),  under  45 
ingtori  ^)hy^lcaIly  sound.    Write  Panama  Canal  Office,  Wash- 


Examinations  for  these  positions  ivill  be  held  on  or  up  to  the  aates  given. 

UNITED  STATES  CIVIL  SERVICE  COMMISSION,  WASHING- 
TON, D.  C. : 

SANITARY  ENGINEER  (male);  $1,600;  examination  Jan 
19;  for  vacancy  in  Bureau  of  Science,  Manila,  P.  I.  Write  for 
Circular  No.  35,  Application  Form  B.  I.  A.  2. 

STRUCTURAL  ENGINEER  AND  DRAFTSMAN  (male); 
$1,000-$1.800;  examination  Jan.  19-20;  for  vacancy  in  office  of 
Supervising  Architect,  Treasury  Department,  Washington, 
D.  C.    Circular  No.  53,  Application  Form  1312. 

NAUTICAL  EXPERT  (male);  $1,000-$1,800 ;  examination 
Jan.  19;  for  vacancy  in  Hydrographic  Office,  Bureau  of  Navi- 
gation, Navy  Department.  Circular  No.  23,  Application  Form 
1312. 

ARCHITECTURAL  DRAFTSMAN  (male);  $1,201-$1,500;  ex- 
amination Jan.  22.  Write  to  Civil  Service  Commission,  Al- 
bany, N.  Y. 

lEmptos^meiaft  i%§f©im©a©s 

The  Agencies  advertising  here  agree  to  refund  any  reaistraaon  jee  on  de- 
mand any  time  within  the  first  six  months  when  no  position  is  secured. 

H.  H.  HARRISON  &  CO.,  Association  Bldg.,  Chicago,  regis- 
ters high-grade  technical,  semi-technical  and  commercial  men 
from  all  parts  of  America 

STRUCTURAL  AND  AUTOMOBILE  DRAFTSMEN  wanted. 
The  Toledo  Engineering  Agency,  Ohio  Building,  Toledo,  Ohio. 

t'OK  RESPONDENT 

THE  UNDERSIGNED  plans  and  conducts  correspondence 
for  positions  in  technical,  manufacturing  and  professional 
lines  for  $2500  to  $15,000  men  exclusively.  Complete  privacy 
assured.  No  commission  charged — only  service  fee  and  post- 
age. Send  name  and  address  only,  in  confidence,  for  prefatory 
details.  R.  W.  Bixby  (Established  1910),  Tl  Niagara  Square, 
Buffalo,  N.  Y. 


CIVIL  ENGINEER  seeking  capital  to  commercialize  basic 
patent.  This  is  a  big  proposition  for  a  big  man  or  party. 
BO190 — Eng.  News. 

FOR  SALE  OR  LEASE — Riveted  steel  pipe  and  plate  works 
located  in  Pittsburgh  district  on  the  Ohio  River;  produces  all 
kinds  of  plate  work;  dipping  plant  for  steel  pipe;  six  acres 
of  ground;  40,000  ft.  floor  space;  good  switching  facilities; 
immediate  possession.    B0137 — Eng.  News. 

MISCELLAMEOUS 

CONSULTING  ENGINEERS  will  sub-let  private  office  with 
use  of  outer  office  equipped  with  drafting  tables,  etc.;  sten- 
ographer, phone,  all  conveniences.  Room  416,  38  Park  Row, 
New  York. 

PATENT  ATTORNEYS 

IMPROVEMENTS  wanted;  send  for  free  bulletins  listing 
manufacturers'  wants  and  book  "Inventions — Patenting  and 
Promoting."  Lancaster  and  Allwine,  272  Ouray  Building", 
Washington,  D.  C. 

uiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiitiitiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriim 

1  REINFORCED  CONCRETE  ENGINEERS  I 
[  and    STRUCTURAL    STEEL    DESIGNERS  | 

=  who  are  competent  to  do  the  work  in  these  branches  of  engineering  are  always  = 

3  WANTED.  A  correspondence  course  of  instruction,  prepared  and  operated  by  = 

=  a  well-known  Consulting  Engineer  (after  many  years'  experience  in  these  special  = 

=  branches  of  engineering)  will  fit  you  to  find  employment  in  the  kind  of  engineer-  = 

5  ng  work  that  knows  no  "dull  times."  These  courses  provide  "actual  experience."  E 

=  Address  W.  374,  Engineering  News.  | 

^IHIIMIMIMIIIIIIIIIIIIIIIIIIIIIIMIUIMIIIIIIIIIIIIIIIllllllllMUIIIIIIIIIIIIIIMtllllllllllllllllllHIIIIIIIIIIIIItllllllllllUIIIMIIIIIIIIIIIIIIIIIIIIIIII? 


llnill,in|nioinuuiiuimuiiiiiiiiiniiiiiiiiiiiiiniiuiiniuiiiiim   iiiiiuimiimiiiB 

|  Our  Needs  More  Than  Supplied 

|  "In  regard  to  our  ad  in  your  help  wanted   column,  § 

|  which  we  instructed  you  to  run  for  four  insertions,  we  | 

|  will  ask  you  to  kindly  discontinue  it  at  once  and  bill  us  | 

|  for  two  insertions.    We  have  received  such  a  volume  of  | 

|  replies  that  our  needs  have  been  more  than  supplied  and  | 

|  therefore  it  will  not  be  necessary  for  this  ad  to  appear  | 

|  again  at  this  time."  1 

|  "Positions  Open"  advertisements  in  Engineering  News  give  employ-  I 

|  ers  quickly  a  choice  among  competent  and  experienced  applicants.  I 
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Rates:  Less  than  4  insertions  55  cents  per  line — 4  to  11  insertions  50  cents  per  line — 12  or  more  insertions  45  cents  per  line. 

Equipment  Wanted  items  appear  at  the  end  of  this  list. 


ADVERTISERS'  NAMES  are  abbreviated  in  most  of 
these  items.    Complete  names  and  addresses  are  as  follows: 

ARCHITECTS  &  Engineers  Supply  Co.,  Kansas  City,  Mo. 
BRADEN,  James  S.,  26  Cortlandt  St.,  N.  Y.  City. 
CONTRACTORS'  Service  Co.,  50  Church  St.,  N.  Y.  City. 
DALLETT  &  CO.,  Harrison  Bldg'.,  Phila.,  Pa. 
GIVIN  Co.,  Herbert,  30  Church  St.,  N.  Y.  City. 
HOISTING  Engine  Sales  Co.,  Grand  Central  Term.,  N.  Y.  C. 
INTERNATIONAL  Steel  Erection  Co.,  Waukesha,  Wis. 
JOBST,  J.  J.,  Peoria,  111. — Equipment  advertised  is  in  good 

condition.    Very  cheap. 
LINES  FLYNN  Co.,  Inc.,  30  Church  St.,  N.  Y.  City. 
MARINE  Metal  &  Supply  Co.,  167  South  St.,  N.  Y.  City. 
NEW  RIVER  Co.,  The,  Macdonald,  W.  Va. 
PIPE  &  Contractors  Supply  Co.,  3  Dover  St.,  N.  Y.  City. 
SAMPSON  Co.,  Geo.  H.,  13  Pearl  St.,  Boston,  Mass.,  and  32 

B'way,  N.  Y.  C;  or  Winston  &  Co.,  Brown  Station,  N.  Y. 
SEYFERT'S  SONS,  Inc.,  L.  F.,  437  N.  3rd  St.,  Phila.,  Pa. 
SOUTHERN  Iron  &  Equipment  Co.,  Atlanta,  Ga. 
STALLEY,  G.  T.,  Box  390,  Cleveland,  Ohio. 
TITAN  Equipment  Co.,  30  Church  St.,  N.  Y.  (Cort.  1111.) 

AIR  COMPRESSORS 

2 — Ingersoll-Rand,  Cross  Compound  steam  and  air  cylin- 
ders with  Corliss  valve  gear  2500  cu.  ft.  capacity. — SAMPSON. 

2 — Ingersoll-Rand,  Cross  Compound  Steam  and  Air  Cylin- 
ders with  Corliss  valve  gear  3300  cu.ft.  capacity.  Boilers 
and  Condensers  with  this  plant.  All  in  good  condition. 
Bargain.— SAMPSON. 

Imperial  XB-2  belt  driven;  888  cu.ft.  cap.;  good  as  new. — 
SAMPSON. 

Imperial  XB-2  belt  driven;  1190  cu.ft.  cap.  Nearly  new. — 
SAMPSON. 

Several  second-hand  air  compressors,  steam  and  belt  driven, 
straight  line  and  two  stage  of  various  sizes  from  70  to  1300 
cu.  ft.  capacities.    Good  condition. — SAMPSON. 

1 — Rand  Class  "C"  527  Cu.  Ft.  and  2 — Rand  Class  "C"  98 
cu.  ft.  straight  Line  steam  Driven. — SAMPSON. 

2  Laidlaw-Dunn-Gordon  duplex  2-stage  and  3  Norwalk 
tandem  2  stage,  capacities  900  to  2100  cu.ft. — NEW  RIVER. 

American  10x10x10  straight  line,  steam  driven,  cap.  236 
cu.ft.;  Ingersoll-Rand  8x8x8  straight  line,  steam  driven,  cap. 
100  cu.ft.;  Clayton  8x8x7  duplex,  cap.  150  cu.ft — MARINE. 

Ingersoll-Rand    AA2,    18%x20i4xl3%xl8,    1110'.— GIVIN. 

1 — 6x6  Ingersoll-Rand  type  NE-1  with  regulating  device; 
practically  new,  having  been  used  less  than  two  months.  Ad- 
dress F.  W.  HAAS,  Gary  Public  Schools,  Gary,  Ind. 

Chicago  (Franklin)  portable  gasoline  7x10,  No.  3996,  per- 
fect condition,  now  in  use. — INTERNATIONAL. 

1  portable,  gasoline  driven,  804  capacity. — GIVIN. 

BOILERS 

35,  50,  60  and  SO  H.P.  locomotive  boilers. — PIPE. 
4 — 125  H.P.  and  2 — 150  H.P.  Horizontal  return  tubulars, 
butt  strapped,  triple  riveted.. — MARINE. 

4 —  225-hp.  Geary  water  tube,  at  bargain  prices  for  imme- 
diate disposal. — Apply  Room  2405,  Park  Row  Bldg.,  N.  Y.  C. 

BRIDGES 

Highway  drawbridge  for  sale,  for  delivery  in  spring  of 
1916.  Through  span,  176'  swing  bridge,  center  support,  20' 
clear  roadway,  with  one  4'  sidewalk;  steel  trusses  and  floor 
beams  with  wooden  stringers  and  floor  plank;  designed  to 
carry  one  40-ton  car  on  one  span;  electric  operation;  built  in 
spring  of  1915.  For  further  information  apply  to  Holbrook, 
Cabot  &  Rollins  Corp.,  6  Beacon  St.,  Boston,  Mass. 

BUCKETS 

1 — i  yd.  Theo.  Smith  Orange  Peel. — PIPE. 

5 —  s/t  cu.  yd.  standard  clam  shells. — STALLEY. 
Hayward  1%  yd.,  Mead  &  Morrison  1%  yd.,  Smith  1  yd. 

and  Union  Iron  Works  %  yd.  clam  shells;  10 — Steubner  IVi  yd. 
"Excelsior"  bottom  dump  concrete. — MARINE. 
%  yd.  Hayward  Class  "E"  clamshell. — JOBST. 

DERRICKS 

Steel  stiff  leg,  125'  boom,  bull  wheel,  35  ton. — TITAN. 
1  Clyde  stiff  leg,  8  ton  cap.,  50'  mast,  85'  boom. — JOBST. 


4  steel  stiff  leg — one  35'  mast  and  sills,  88'  boom,  good  for 
6  tons  with  boom  flat;  one  25'  mast  and  sills,  90'  boom,  good 
for  4  tons  with  boom  flat;  two  25'  mast  and  sills,  85'  boom, 
good  for  15  tons  with  boom  flat. — INTERNATIONAL 

DREDGES 

12"  hydraulic,  fully  equipped,  with  agitator,  pontoons,  pon- 
toon pipes,  shore  pipe,  electric  light  plant,  galley  and  sleeping 
quarters  for  10  men.  Derrick  scow  with  hand  power.  Must 
be  seen  to  be  appreciated.  Apply  to  A.  R.  Powley  Dredging 
and  Construction  Co.,  Kingston,  N.  Y. 

DRILLS 

1  Ingersoll-Rand  E44,  steam  and  air  heads. — GIVIN. 


ENGINES,  GAS  AND  OIL 

1  8  H.P.  Vertical  Type  Fairbanks  with  sub-base.- 


-SAMPSON. 


ENGINES,  STEAM 

125   H.P.  Brown 
New  Haven,  Conn. 

EXCAVATORS 


Corliss.— METROPOLITAN    CHAIR  CO., 


For  sewers,  cellars,  grading,  gravel  plants. — TITAN. 

GENERATORS 

Western  Electric  100  K.W.  dir.  con.  to  14x14  engine,  240 
volts;  2  Western  Electric  60  K.W.  belt,  125  volts. — MARINE. 

HOISTING  ENGINES 

2 — 3  drum  Nationals,  one  10x12  and  one  814x10,  with  boil- 
ers; Lambert  8y2xl0  D.D.D.C.  Skeleton;  7y2xl0  D.D.D.C.  Skel- 
eton, 15  other  makes  and  sizes. — MARINE. 

12  Lidgerwoods  and  other  makes,  hoisting  engines  and  ca- 
bleways,  skeleton  and  with  boilers. — PIPE. 

1 —  QVt"-x.%"  D.C.  D.D.  with  boiler  and  swinger  "O.  &  S." — 
SEYFERT'S. 

1  American  hoist  S^xlO,  with  boiler,  D.C.  D.D.  with  swing- 
ing engine;  1  Clyde  hoisting  drum;  1  Lidgerwood  hoist  S^xlO 
with  boiler,  D.C.  D.D.  with  swinging  engine;  1  American  hoist 
7x10,  with  boiler,  D.C.  D.D. — JOBST. 

1  American  (steam)  24 — 5y2x8,  with  2  drums,  2  winch  heads 
and  boiler  28"x7';  2  Lidgerwood  (electric)  double  drum,  25 
hp. — INTERNATIONAL. 

15  hp.,  220-volt,  D.C.  double  drum  hoist.— HOISTING. 

INSTRUMENTS,  SURVEYING 

Second-Hand  Transits,  Levels,  etc.  Bought,  sold  or  ex- 
changed. Send  for  list  of  Second-Hand  Instruments.  Get 
our  prices  before  ordering.  WILLIAMS,  BROWN  &  EARLE, 
Inc.,  Engineering  Supplies,  Dept.  E,  918  Chestnut  St.,  Phila. 

$250  Stackpole  V.  arc  Tr.  No.  4.  fine  condn.,  $117.  Guar- 
anteed; 99  others.    We  repair,  exchange,  rent. — ARCHITECTS. 

LOCOMOTIVES 

[Standard  Gauge} 

50  locomotives,  Switch,  Mogul,  Consolidation,  Ten  Wheel 
and  Saddle  Tank  types.— SOUTHERN. 

2 —  40  ton  switchers,  overhauled. — CONTRACTORS  S.  CO. 
40-ton  Climax  geared,  rebuilt;  like  new. — DALLETT. 

2  switching  locomotives:  40-ton  Vulcan  and  60-ton  Bald- 
win.— PUBLIC  BELT  RAILROAD,  New  Orleans.  La. 

One  Porter  locomotive,  100,000  lb.  capacity,  cylinders  16x24; 
first-class  condition.  Reiter,  Curtis  &  Hill,  Commercial  Trust 
Bldg.,  Philadelphia,  Pa. 

[40"  and  44"] 

Electric — 11  Baldwin.  Westinghouse  and  Goodman;  weights 
4  to  8  tons— NEW  RIVER. 
[36"  Gauge] 

10  10x16"  Porter,  Davenport  and  Vulcans. — SOUTHERN 
5    9x14"  Porters. — SOUTHERN. 

5—10x16  Vulcans,  1911-12.— CONTRACTORS  S.  CO. 
[24"  Gauge] 

1  General  Electric  Co.'s  electric  locomotive  with  2  sets  of 
44-cell  Gould  batteries:  weight  3  tons;  G.  E.  motor,  85  volts. 
Rated  draw  bar  pull  500  lb.  on  level  track;  speeed,  4  miles  per 
nr. :  including  1  batterv  charging  rectifier  panel,  220  volts 
A  C.  Outfit  used  six  months.  Fruin  Colnon  Contracting  Co., 
502  Merchants  Laclede  Bldg.,  St.  Louis,  Mo. 
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LOCOMOTIVE  CRANES 

4  and  8-wheel,  10,  15  and  20  tons  capacity. — HOISTING 
MACHINERY  Co.,  48  Chinch  St.,  New  York  City. 

4  and  8  wheel  10  and  15  ton. — CONTRACTORS  S.  CO. 

15  ton  excellent  condition,  cheap. — ST  ALLEY. 
4  and  8  wheel,  10,  15,  20  and  25  tons  capacity. — GIVIN. 
4  or  S  wheel  5  to  40  ton  capacities. — TITAN. 
15-ton  four-wheel  Industrial  and  H/2  yd.  clamshell,  $3,600.— 
Thos.  J.  Lane,  240  Bushnell  Bldg.,  Springfield,  Ohio. 

MIXERS  (Asphalt  and  Concrete) 

Hadsel  2  yd.  Batch  with  engine;  Ransome  %  yd.  with  en- 
gine and  hopper;  Poote  Continuous  No.  2%,  7%  H.P.  motor, 
D.C.  on  wheels. — MARINE. 

Portable  plant,  complete  capacity  300-600  yds.  per  day, 
rare  bargain. — LINES  FLYNN. 

1  Eureka  continuous,  3  HP.  D.C.  motor;  1 — 2%  Smith  and 
one  %-yd.  Ransome  with  engine  on  skids. — PIPE. 

MOTORS 

200  H.P.  General  Electric,  600  r.p.m.,  3-phase,  60-cycle,  2200 
volts.    Run  very  little. — SAMPSON. 

150  H.P.  General  Electric,  720  r.p.m.,  3-phase,  60-cycle,  220 
volts.    Run  very  little. — SAMPSON. 


SEWER  PLANTS 

Contractors  plant  comprising  air  compressors,  mixers,  ca- 
bleways,  pumps,  cars,  hoists,  buckets. — LINES  FLYNN. 

STEAM  SHOVELS 

Marion,  model  60,  steam  shovel. — SOUTHERN 

l     %-ya.  revolving  traction,  rebuilt. — LINES  FLYNN. 

i    70-ton  Bucyrus,  2%  yd.  dipper;  Thew  "O." — BRADEN. 

50  steam  shovels,  all  makes  and  sizes;  some  used  only  two 
months;  rent  or  sale.  Rare  bargains.  Everything  sold  is 
guaranteed. — CONTRACTORS  S.  CO. 

18-B  Bucyrus  traction,  used  few  weeks;  Type  "O"  Thew 
traction,  Mass.  boiler,  prime  condition. — DALLETT. 

Thew  Revolv.  No.  0's,  1,  Al,  some  factory  rebuilt.- — TITAN. 

1  Bucyrus  %  yd.  revolving  traction. — GIVIN. 

TRACTION  ENGINES 

1  Advance,  12  HP. — PIPE. 


Wanted 


PILING,  SHEET  STEEL 


73  pes.  Lackawanna  14"  arch  web,  35  lb.  section,  22'  lengths, 
used  once,  excellent  condition. — 37  Dun  Bldg.,  Buffalo,  N.  Y. 

PIPE 

Wrought  pipe  guaranteed,  sizes  %"  to  20". — PIPE. 
300,000  rethreaded  wrought,  sizes  %"  to  24". — MARINE. 
Pipe  fittings  screwed  and  flanged  7"  to  IS". — NEW  RIVER. 
All  sizes.  Second-hand  pipe  or  new  mill  seconds.  Big  stock. 
Prompt  shipment. — Eagle  Pipe  Supply  Co.,  30  Church  St.,  N.  Y. 

PUMPS 

1    Cameron  3%x2x4  Steam  pump. — SAMPSON. 
Number  of  good  pumps,  various  sizes. — NEW  RIVER. 
Cameron  10x10 %x20  and  other  makes  and  sizes. — PIPE. 

ROAD  ROLLERS 

1 — 10-ton  gas  macadam  roller,  latest  type;  little  used; 
first-class  condition. — FS176 — Eng.  News. 

SEWER  MACHINE 

Side  track  Potter  screw  machine  for  sale  cheap. — JAMES 
A.  PRINGLE,  Topeka,  Kan. 


22  Theodolites — Two  30-second  and  twenty  one-minute. 
Good  condition;  reasonable  price. — N.  Escalante  Co..  64  Wall 
St.,  N.  Y.  City. 

Asphalt  paving  roller — Wanted  at  once.  Price  must  be 
right.    Send  description  and  price  to  W177 — -Eng.  News. 

Rock  buckets — Two  1-yd.  or  1%-yd.  for  Marion  steam 
shovels,  Models  20  and  31. — Shongo  Construction  Co.,  Inc., 
Powers  Bldg.,  Rochester,  N.  Y. 

Bucket — Peerless  crane  and  clamshell.— Cantrell  Construc- 
tion Co.,  21st  and  Sedgley  Ave.,  Phila.,  Pa. 

Dragline  machine — About  60'  boom,  1 V2  or  2  yd.  dipper. 
Give  full  description,  location  and  lowest  price.  Address  P.  O. 
Box  93,  Rochester,  N.  Y. 

Contractors'  plants  and  equipment  bought  for  cash. — Pipe 
and  Contractors  Supply  Co.,  3  Dover  St.,  New  York. 
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I  FOR  SALE— Second  Hand  Equipment  I 


One  9  x  75  x  8  Ins;ersoIl-Rand  Oil 
Burning  Compressor  complete  with 
air  receiver,  fuel  tank  and  circulat- 
ing pump. 

Two  Little  David  and  two  Little 
Giant  Wood  Boring  Machines. 

One    Cubic    Yard    Wylie  Elevator 


Bucket,    Receiving    Hopper  and 

120  ft.  trussed  chutes. 
One  1-yd.  Williams  clam-shell  Bucket. 
One  7x10  single  cylinder,  single  drum 

Lidgerwood  Hoist. 
One  J-yd.  Concrete  Mixer  with  steam 

boiler. 


Is  there  anything 
you  want? 

—in  line  with  your  work — that  cannot  be 
secured  through  the  advertising  in  this 

issue : 


Air  Compressors 
Blowers  and  Fans 
Boilers 
Buckets 
Cars 
Derricks 
Drills 


Pipe 
Pumps 

Oil  Separators 
Rails 

Steel  Pontoon 
Turn  Tables 
Valves  and  Fittings 


=  None  of  the  above  used  over  six  weeks.  Attractive  prices  to  cash  buyers.  = 
1  F.  S.  191,  Engineering  News.  | 
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1    Hydraulic    Dredging  Machinery  FOR  SALE    |  | 

I  New  York  Ship  Building  Engine — Triple  Expansion  Marine  Type  f.  | 

S  20"  Manganese  Steel  Pump — 90  in.  Impeller.  g  = 

|  Boilers  .Surface  Condensers,  Water  Heaters,  Blowers,  1  = 

S  Auxiliary    Pumps,    Hot   Well,    Electrical   Equipment,  5  = 

S  Filter  Tank,  Grease  Extractors,  Gongs,  Gauges,  Etc.  |  | 

E  This  machinery  has  been  in  use  but  two  seasons.     Will  sell  all  or  any  =  | 

5  part  of  this  outfit.    For  prices  and  further  particulars  address,  E  = 

|  A.  S.  Richardson,  Powers  Bldg.,  Rochester,  N.  Y.  §  | 
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FOR  SALE  |  I 

Electric  Locomotives 
Elevators 
Elevator  Engines 
Engines 

Feed  Water  Heaters 
Generators 
Grout  Machines 
Machine  Tools 

Harold  Carpenter,  Resident  Engineer,  Astoria  Light,  Heat  &  Power 
Co.,  East  132nd  St.  and  Locust  Ave.,  New  York  City. 
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I  For  Speed  in  Derrick  Swinging  | 

I  NO  DEAD  CENTERS  I 

I  DAKE    SWINGING    GEAR  | 

Did  you  ever  see  a  7-H.P.  engine  and  swinging  gear  | 

complete  on  one  compact  42-in.  x  46-in.  base?  g 

That  is  the  DAKE.  | 

Can  be  installed  in  any  convenient  place  near  main  hoist  g 

or  can  be  bolted  to  the  skids  in  front  g 

of  your  double-drum  hoist.     The  = 

swinging  drum  is  low,  giving  lots  of  = 

clearance  for  the  hoisting  lines.  g 

The  compact  DAKE  square-piston  | 

motor  for  air  or  steam,  has  only  two  g 

moving  parts,  and  can't  stick  on  a  = 

dead  center.    QUICK-ACTING—  = 

trouble-proof.  Write  for  the  Dake  g 

catalog  just  out.  § 

|  DAKE  ENGINE  CO.,  Grand  Haven,  Mich.  J 
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Equipment 

New  or  used 

Materials 

Contracts 

Work  —  Machinery  — 
Supplies  —  Etc. 

Bidders 

Contractors  —  Manufac- 
turers —  Dealers  Etc. — 

Professional  Service 

Capital 

Investment  Opportunities 
Labor 

Employment 

Technical  or  skilled 
Field  or  Office. 


? 


If  so,  write  us.  Any  informa- 
tion we  have  is  at  your  service. 

ENGINEERING  NEWS 
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1  ROSS  GUIDED  EXPANSION  JOINT  | 

SOMETHING  OLD— BUT  NEW  | 

THE;  ROSS  EXPANSION  JOINT  consists  of  the  well-known  slip  joint,  | 

with  the  improvement  of  a  removable  guide.    This  guide  eliminates  the  | 

strain  that  might  be  placed  on  the  joint  due  to  sagging  of  the  pipe  line,  and  I 

thereby  removes  the  only  reasonable  objection  there  has  been  to  the  slip  1 

joint  type  of  expansion  joint.  | 

THE  ROSS  EXPANSION  JOINT  may  be  repacked,  or  packing  adjusted,  without  re-  1 

moving  it  from  the  pipe  line.   No  special  tools  are  required.   On  account  of  the  long  traverse  = 

of  the  ROSS  EXPANSION  JOINT,  the  minimum  number  are  required.  s 

Built  in  sizes  up  to  24  in.,  and  for  working  pressures  up  to  225  pounds.  | 

COMPLETE    INFORMATION    ON    REQUEST.  I 

ALBERGER  HEATER  COMPANY  I 

BUFFALO,  N.  Y.  Manufacturers  of  Alberger  Multi-Head  Heaters  CHICAGO,  ILL.  | 
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WORTHINGTON 
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J  Class  "C"  Volute  Pump  | 

1  Horizontal  or  Vertical  1 

1  Belt,  Motor,  Steam  or  Gas-Engine  Driven  1 

I  LOW  IN  PRICE  I 

|  BUT  | 

|  Embodies  Scientific  Design  that  makes  it  more  Efficient  1 

|  than  other  low-priced  pumps.    Used  principally  for  small  | 

|  Irrigation  Plants,  also  by  Contractors  for  unwatering  I 

|  Ditches  and  Cofferdams.    Write  for  Bulletin  W  601-19.  1 

I  HENRY  R.  WORTHINGTON  ! 

=  115  Broadway,  New  York                          Works:  Harrison,  N.  J.  = 

=  Branch  Offices  in  All  Principal  Cities  = 

|  W264.2  | 
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i  A.  D.  Cook, 


Lawrenceburg,  Ind.  |  | 


Manufacturer  of 

i  Steam  and  Power  Deep  Well  Pumps,  Single  and  Double  Acting,  Cook's  Patent  § 

Brass  Tube  Well  Strainers,  Deep  Well  Cylinders,  Sucker  Rods  and  Well  Tools.  = 

Deep  Well  Pumping  Systems  installed  complete.  = 

Write  for  Catalog  No.  11-6.  § 

Cook  Deep  Well  Products  have  always  been  manufactured  by  A.  D.  Cook.  The  = 

Cook  Well  Company  of  St.  Louis,  Mo.,  a  selling  organization,  has  retired  from  = 

active  business  and  has  transferred  its  good  will  to  A.  D.  Cook.     Customers  o!(  = 

the  Cook  Well  Company  will  receive  direct  service  by  writing  to  A.  D.  Cook.  = 

Lawrenceburg,  Ind.  = 

i  ■  i  ■  ■  1 1 1 1  ■  1 1 1 1 1 1 1 1  r  iiiiiiiiiiiiniimiiimmiuii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiuil 


THE  JOHN  H.  McGOWAN  CO. 

BUILDERS 

PUMPING  MACHINERY 


I  CINCINNATI 


IN    ALL    TYPES    FOR  ALL  USES 


OHIO  I 
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IIIIIIIIMINIIIINIUIIIIIIi 


Handy  Compressor 
Simple  Compressor 
Strong  Compressor 


lOJ-inch  Westinahouse  Cross-Compound  Com- 
pressor as  used  iu  building  construction. 


Westinghouse 

Steam  Driven  Compressor 

Handy,  because  being  compact  it  can  be 
readily  moved  about  and  set  up 
almost  anywhere,  no  prepared  foun- 
dation is  required.  It  can  be 
attached  to  a  wall,  a  post,  the  trunk 
of  a  tree,  the  boiler  of  a  hoisting 
engine,  or  a  movable  stand  is  pro- 
vided. 

Simple,  because  of  its  few  parts  and  the  ease 
with  which  it  is  operated.  No  expert 
attendance  is  required. 

Strong,  because  of  its  self-contained  mechan- 
ical construction.  It  will  withstand 
very  rough  handling  without  injury 

Westinghouse  Steam  Driven  Air  Compressors  are 
made  in  both  simple  and  cross-compound  types. 

SEND  for  our  Compressor  Book  9012. 

Westinghouse  Air  Brake  Co. 
Pittsburgh,  Pa. 


New  York- 
City  Investing  Bldg. 


Chicago 
Ry.  Exchange  Bldg. 


St.  Louis 

Security  Bldg 


DOWN 

DEEP  WELL 
PUMPS 


f  ,^.-,1.  rav.f|r ;w„f>  ^"r»»' 

Are  designed  to  lift 
large  quantities  of 
water  from  deep 
wells.  They  are 
built  for  unusually 
heavy  service. 
"D  ownie" D  ouble 
Stroke  Geared  Pump 
Head  s  with  two 
D  ownie  Conical 
Plufiger  Valves  and 
two  balanced  lines 
.inW-Vrv-  7v'n- ■'-iv-,.-i'''''";i^      Qf  sucker  rods  have 

an  efficiency  of 
85%.  Double  Stroke  Steam  Head  efficiency, 
65 '  j ..  Single  Stroke  Pumps  at  40  to  50%  effi- 
ciency. 

Catalog  No.  6  gives  details  of  our  complete 
line.  If  you  are  interested  in  well  drilling  or 
pumping  there  is  a.  free  copy  waiting  for  you. 

Keystone  Driller  Company 

Beaver  Falls,  Pa. 


r  -; 

■  " 

r  ■  • 


170  Broadway, 
New  York 


Monadnook  Blk. 
Chicago 


Carthage 
Mo. 


J 
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Compact,  Reli- 
able, Motor 
Driven 

[  Triplex 
I  Pumps 

I  For  General  Service 
|  Deane  of  Holyoke 
|  Quality 

|  Send  for  Bulletin  D204-19 

I  INTERNATIONAL  STEAM  PUMP  CO. 

I  DEANE  STEAM  PUMP  PLANT 

5  Power  Pump  Manufacturers  § 
=  VVorks:  Holyoke,  Mass.  New  York  Office:  115  Broadway  I 
|  Branch  Offices  in  All  Principal  Cities  D2S7.1  1 
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Edson  Diaphragm  Pumps 

Operated  by  Man  or  Gasoline  Power  | 

=  will  handle  Sand,  Mud,  Gravel,  Sanitary  Deposits  and  anything  limpid  I 
|    enough  to  flow,  without  clogging  or  injury.     Send  for  Descriptive  Catalogue.  § 

|  Edson  Manufacturing  Company  | 

|    Established  1859.  278  Atlantic  Avenue,  Boston,  Mass.  1 

1 1 1 1 1 1 1 1 1 1 1  f  1 1 1 1 !  1 1 !  1 1 1 1 1 ;  1 1  j  1 1 1 1  r  1 1  [  1 1  ri  1 1 1 1 M 1 1  IIIIMIMIIIIIIMIMIIINIIIiniMIMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIII  Illllillllllllllllllllllllllli 
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I  ATLANTIC  I 

Diaphragm  Pumping  Engines 

|  Send  for  Illustrated  Catalog  giving  many  styles  with  pricea.  § 

|  Harold  L.  Bond  Co.,   383K  Atlantic  Ave.,  Boston  1 
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OIL 
ENGINE 

1 0-horsepower— 
10  hours 
for  30  cents 


Fairbanks,  Morse  &  Co. 


New  York 


CHICAGO 


San  Francisco 


I  457-67B  | 
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I  AN  EFFICIENT  LOW  COST  PUMP 


=  This  3-lnch 

=  «'V  o  r  t  e  x" 

=  Pump  with  15 

=  H,   P.  Motor 

=  has  a  capacity 

=  of  250  gallons 

=  per  minute  and 

=  is  built  for  any 

=  head  up  to  125 

=  feet.  Bearing 

=  surfaces  are 

=  ample  for  per- 

=  manent  align- 

=  ment.  Abso- 

=  lutely  no  end 

=  thrust  of  shaft. 

=  No  thrust  bear- 

=  lugs. 

1  Get  our  Cat- 

I  alog  showing 

=  the  "Vortex" 

§  line  ot  pumps 

1  The  Lawrence  Pump  and  Engine  Co. 

I  P  O  Box  70.  Lawrence.  Mass.  New  York  Office,  90  Wall  St.  I 

5mmmiiimmmmmmmi  Minimum  iiiiiimiiMiMmiimiiiimiiii  inn  immmmmimimmmmmmmmi^ 
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I  ALBERGER  PUMPS 

=  With  Centrifugal  Pumps,  whether  of  the 

=  Turbine  or  Volute  Type,  the  name  of 

i  Alberger  Is  a  guarantee  of  maximum  serv- 

=  ice  and  minimum  operating  expense. 

3  Write  for  Bulletins. 

§  Alberger  Pump  &  Condenser  Co. 

=  140  Cedar  Street  New  York 


THE  BLAKE-KN0WLES 
Simplex  Pumps 


are  best  for 
your  use,  what- 
ever the  service 
may  be. 

Full  lines  for 
Pressure,  Tank, 
Vacuum  and  air. 


Write  for  Bulletin 
BK  876-19 


Atlanta,  Boston, 
Pittsburgh, 


Chicago,  St.  Louis, 
San  Francisco. 


Slliimmiiiimmmiimmmmi  mi  mm  imimiin  in  i  mi  iimiii  MiiiiiiiMMiiiiiMiiMiiHiiin 

ininiii  imn  mi  iimiiihi  mum  mi  i  iimmmii  mmmmmmmmmimmimmmimmmiii£ 

I  BRICK     CHIMNEYS    CONCRETE  I 

|  FOR  ALL  PURPOSES.  1 

I  THE   HE'NE  f^HIMNEY  f^O.  | 

|  123  W.  Madison  St.,  Chicago,  III.  | 

=  Branch  Offices:  = 

3    New  York  Boston  Philadelphia  Buffalo  = 

|   Cincinnati  Pittsburgh         St.  Louis  Toronto  f 

5nnMlinMMIimmmnMMTin7nMM!MMniMIMIIMIMMIMIMMMMMIMIIMM  MIMIIMIimMIIIIIIIMMMIIMMIMMIIMIMIMIMIIMMMIMMIInl 


|    The  Blake  &  Knowles  Steam  Pump  Works  1 

|      115  Broadway,  New  York              Works:  East  Cambridge,  Mass.  | 

1                              Branch  Offices  in  All  Principal  Cities.                B252.1  | 
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(  Combustion  in  Vulcans 

The  proportions  of  Vulcan  Boilers  have  been  studied  so  carefully  1 

from  the  time  the  first  Vulcans  were  built,  that  it  has  become  possi-  = 

ble  to  determine  very  closely  just  how  much  fuel  a  locomotive  of  a  | 

given  type,  in  given  service,  and  with  a  definite  grade  of  fuel,  will  | 

=               consume.  § 

|               This  is  probably  more  important  even  in  plantation,  industrial  and  | 

contracting  work  than  in  railroading,  since  these  industries  have  S 

=               frequently  to  pay  higher  prices  for  fuel,  and  have  not,  as  a  rule,  | 

=               the  most  capacious  storage  facilities.  § 

Our  locomotive  engineering  department  will  gladly  show  you  how  = 

|               efficiently  Vulcans  may  be  made  to  burn  cheap,  "low  grade  fuels.  = 

VULCAN  IRON  WORKS  I 

1736  Main  St.,          Wilkes-Bar:  e,  Pa.  | 

New  York                                 Chicago  = 


Vulcan  Locomotives  1 


Tmimmmmiimmmmiiimmiimmmiiiniin  iimmmnmi  mi  minimi  minimi  mm  mmmmmmmi^ 


42 


Buying — -E  NO  TNEEBING    NEW  S— Section 


Vol.  74,  No.  27 


AMERICAN 

BLOWER 

COMPANY, 

DETROIT 


SHOP 
HEATING 
VENTILATING 
AND  COOLING 
SYSTEMS 
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I  For  the  Modern  Contractor  I  I  Does  the  Work  of  Four  Laborers  I 


Lawrence  Gasoline  En- 
gine direct-connected 
Contractor's  Pumps  are 
furnished  either  double 
or  single  suction,  in  siz- 
es from  2"  to  10"  dis- 
charge. They  are  meet- 
ing with  great  success. 
Positive  reliability  and 
extreme  ruggedness  are 
noteworthy  features. 
Our  engineers  will 
gladly  assist  you  in  se- 
lecting the  best  outfit 
for  your  needs.  Write. 


Lawrence  Machine  Co. 


I  Lawrence,  Mass. 


30  Church  St.,  New  York  \ 


°riiiiiiii>iiiiiii]iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiitiiiiiiiitiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiiii(iiijriiir= 
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Drive  Your  Generator  With  a 

Samson  Turbine 

You  can  save  money  if  you  will  use  a 
Samson  to  drive  your  generator  because  the 
Samson  attains  a  quicker  speed  than  any 
other  turbine  operating  under  the  same 
conditions.  This  allows  the  use  of  lighter 
and  consequently  lower  priced  transmission 
machinery. 

Samson  turbines  use  the  water  econom- 
ically; the  speed  is  quick  and  steady;  they 
develop  great  power.   Write  us  today. 

James  Leffel  &  Co. 

302  Lagonda  St.,  Springfield,  Ohio 
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KEYSTONE 
Copper  Bearing  Steel  Sheets 


Black  and  Galvanized— most  durable,  rust-repel- 
lent sheets  manufactured  for  Culverts,  Flumes 
1  and  Tanks;  Apollo  Roofing,  Terne  Plates,  Etc. 
AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  Pittsburgh,  Pa. 


PITTSBURGH 


KE\Y 


EtfSTOM 


Air  Dump  Cars — Hand  Dump  Cars — Spreader  Cars — Scrapers — Road 
Machinery  —  Portable  Rock  Crushers  —  Dump  Wagons  —  Elevating 
Gradtrs.    Wagon  Loaders  and  Ditchers.        Glad  to  send  Catalogs. 


Farnsworth  Ave. 
Aurora,  111. 


|    Western  Wheeled  Scraper  Co 
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I  As  J  §-K  is  to  the  Jeweler,  | 


»—*  DARLING 


is  to  the 
Valve  User 


The 


BEST 


I     THE  DARLING  PUMP  &  MFG.  COMPANY,  Lim. 
1  BosE  Williamsport,  Pa.  A-12 

InHiMiiinHiinnmMTiiiiNiiiiiiMminiiiiHMiiiiiiMiiiiiiiiiiiiiiiiiMiiiMiiiiiiMiiiiiiiiiiiiiiiiiiiMiiliiiiiiiiiiiiiiiii  iiiiiimiiiiii  i= 


I  The  Junior  Trench  Pump  will  lift  water  containing 
I  sand,  gravel  or  sewerage.     Can  be  operated  for  7  hours 

on  1  gallon  of  gaso- 
line with  a  capa- 
city of  3500  gallons 
per  hour.  Built  for 
hard  service.  Any 
diaphragm  pump 
can  be  fitted  to  the 
outfit. 

Send  for  Booklet. 


A.  A.  Parker 


Waterford,  N.  Y.  1 

I    (New  England  Agents:  Perrin  Seamans  &  Co.  57  Oliver  St.,  Boston,  Mass.)  | 
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For  Pumping  Water — Anywhere  I 
CHEAPER  I 

It98  All  in  the  Pump  \ 

Write  for  Bulletin  14-A  for  full  details.  I 

HARRIS  AIR  PUMP  CO.  1 

Tiustee.  = 
INDIANAPOLIS,  INDIANA  | 
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WESTERN  I 

I    Earth  and  Stone  Handling  Machinery  | 


Garbage  Disposal  Plants 


=   Dryers,  Condensers  and  Percolators.    Elevators,  Conveyors  and  Tanks-  = 

=  Complete  Plants  for  Large  or  Small  Cities.  = 

]  THE  C.  0.  BARTLETT  AND  SNOW  CO.,  om™LsNAD  | 

niiiiiiiiiiiiiiniiirMiiJiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJMiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiitmiiiiiiiirs 
*j  1 1  ■  i  in  1 1  iiiiiiiiiii  mi  in  in  ii  i  ii  i  mini  mi  mi  mini  i  i  »  ini£ 


THE  IMPROVED  EQUIPMENT 

60  W.ll  Street.   New  York  City 

COMBUSTION  ENGINEERS 

DESIGNERS  AND    BUILDERS  OF 

COMPLETE  GAS   PLANTS  GAS  BENCHES 

UME   BURNING    PLANTS  GAS  PR 

SPECIAL  INDUSTRIAL  FURNACES 


aiiiiimnimnmmiiiiimninminiiimi  ii  mi  until  iniiiiiimi  lillllll  niiiini  iniiiniiiiiiirc 

uiimiimmmmmmiiiimmmmmi  iiiinniiiiiiiiniiniiiiiiniiiiniiiiinininiiiinininiiiiiiininiiiiniiinHmimimininimmi^ 

1 1  Foster    Superheaters  | 

I  |  Increase  capacity  of  boilers,  give  more  power  with  less  | 
|   |      fuel,  and  prevent  all  loss  and  trouble  due  to  wet  steam.  | 

1  |  Power  Specialty  Co.,        Ill  Broadway,  N.  Y.  | 


^tminiiini  iiiiiiiiimiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiHiliiiiiifiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiHiiiiiliHiiiiiiifHiunnmin^B 
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I  COATESVILLE  1 


BOILER  WORKS 


COATESVILLE,  PA. 


=    |         New"  York 
|    =  30  Church  Street 

I  I  STEEL  TANKS 


BOILERS 


Philadelphia 
Morris  Building 

■  STACKS 
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I  THE  BABCOCK  &  WILCOX  COMPANY  ! 

|  85  LIBERTY  STREET,  NEW  YORK 

|  BABCOCK  &  WILCOX— STIRLING- RUST 

WATER  TUBE  STEAM  BOILERS 


STEAM  SUPERHEATERS 
Works:  BAYONNE,  N.  J. 


MECHANICAL  STOKERS 
BARBERTON,  OHIO 


§  BRANCH  OFFICES:  | 

§  ATLANTA,  GA.,  Candler  Bldg.  CINCINNATI,  O.,  Traction  Bldg.    LOS  ANGELES,  I.  N.  Van  Nuys  Bldg.  PITTSBURGH,  Farmers'  Deposit  Bank  Bldg-  I 

=  BOSTON,  35  Federal  Street.         CLEVELAND,  New  England  Bldg.   NEW  ORLEANS,  Bhubert  Arcade.  SALT  LAKE  CITY,  Kearns  Bldg. 

5  CHICAGO,  Marquette  Bldg.        DENVER,  435  Seventeenth  Street.   PHILADELPHIA,  North  American  Bldg.  SAN  FRANCISCO,  Sheldon  Bldg.  § 

§  SEATTLE,  WASH.,  Mutual  Life  Bldg.  HAVANA,  CUBA,  116§  Calle  de  la  Habana.  E 
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Elevated  Steel 
Tanks 

Hemispherical  and 
Segmental  Bottoms 
Manufactured  at  Pittsburgh,  Pa. 
Erected  Anywhere 

We  have  special  designs  for  Municipal, 
Railway  and  Industrial  service. 
Catalog  No.  7  sent  upon  request. 

Pittsburgh-Des  Moines 
Steel  Co. 

Pittsburgh,  Pa.,  801  Curry  Building- 
New  York  City,  333  Hudson  Terminal 
Bldg.  Dallas,  Texas,  1220  Praetorian 
Bldg.  San  Francisco,  Cal.,  2316  Rialto 
Bldg. 

Des  Moines  Bridge  and  Iron  Co., 

Des  Moines,  Iowa,  922  Tuttle  Street, 


Elevated  Water  Tanks, 
Standpipes,  Stacks, 
Pressure   Tanks,  Etc. 

All  kinds  of  plate 
steel  construction 

TIPPETT    &  WOOD 

PHIXLJPSBURG,  N.  J. 
New  York  Office:  135  William  Street 
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REINFORCED  I 
CONCRETE  I 


WEBER 
CHIMNEYS 

CONIFORM  AND  CYLINDRICAL  TYPES  | 

HUNDREDS  IN  USE  | 

Weber  Coniform  Chimney  | 

Height,  180'  6"  Inside  Diameter,  11'  0"  | 

Built  for  Grand  Trunk  Pacific  Railwav,  Prince  Rupert,  = 

B.  C.  | 

The  Weber  Chimney  Company  I 

1453  McCormick  Bldg.  CHICAGO,  ILL.  1 

New  York  Office,  30  Church  St.  I 


-i  iiiiiiiiiniiiiiiniiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiiiMiiiiiiiiiimiiiiiiiiiiiiiiiiiiiimiiiiiiiiiimm  minimum  !  iiiimmiiimii; 

silliliitiiiiEiiiiiiiiiiiiiiiiiiilllllliIIIIEIlllllIIIIIIIIIlllllllllIililililiIIIIIIIIlilllililiiillEliillIIIIIIIIIIIiiriiiEiiiifli  mm  i  in  linn  niiiiiiiiiiii 

|  Our  Specialty  is  the 

|  Design,  Manufacture  and  Erection 
1  of 

I  ELEVATED  STEEL  TANKS 
|         AND  STAND  PIPES 

I  For  Municipal,  Railroad  and  Factory  Serv- 

=  ice.    We  also  build  oil  tanks,  coaling  stations, 

|  bridges,  turn  tables,  building  and  structural 

§  material. 

=  Write  our  nearest  office 

I  today  for  catalog  No.  10. 

|  Chicago  Bridge  &  Iron  Works 


WIEDERHOLDT 
CHIMNEYS 


I  Offices: 


Chicago,  37  West  Van  Buren  St. 
New  York,  3111  Hudson  Terminal  Bldg. 
Dallas,  1602  Praetorian  Bldg. 
Charlotte,  N.  C,  501  Realty  Bldg. 

Greenville,  Pa.,  110  Pine  St.  f  Greemillp  p, 

Montieello,  Fla.,  Box  367  Shops:  J      (Pittsburgh  District) 

Bndgeburg,  Ont.,  Can.,  110  Janet  St.         \     Chicago,  ill. 


Canadian  Shop:  Bridgetmrg,  Ontario 


(PATENTED)  | 

are  built  of  the  three  strongest  and  most  durable  build-  = 

iug  materials  known  to  the  world.  = 

Hard  Burned  Fire  Clay  | 

High  Carbon  Steel  | 

Portland  Cement  Concrete  | 

Hundreds  in  use  and  never  one  cent  for  repairs.  | 

The  most  satisfactory  and  economical  chim-  | 

ney  ever  produced.  | 

Send  for  list  of  users  and  illustrations.  | 

WIEDERHOLDT  CONSTRUCTION  CO.  I 

|                           620  Bank  of  Commep  e  Bldg.       ST.  LOUIS,  MO.  | 

^ill  IIIIIII I II I II  III  1 1111 II II I II  ■  II 1 11111111111 1  till  II IIII II  III  III  III  1 11  III  11 1  111  11  III  IIII1 1 II II I II  III  II I I1III II]  [II  Illlltlllllll  III  III  ■I1IIIIIII1I1 IIII1II  III  I  iniirs 
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ft.  R.  HEINICKE  I 

INCORPORATED  | 

Perforated  I 

Radial  Brick  I 
Chimneys 

WRITE   FOR  NEW  CATALOGUE  | 

147  FOURTH  AVENUE  \ 

NEW  YORK  | 

Branch  Offices  E 

Drexel  Building,  Philadelphia.  Pa.  = 

142  Milk  St.,  Boston,  Mass.  f 

8  Beaver  Hall  Sq.,  Montreal,  Que.  | 

Webster  Building,  Chicago,  111.  § 
Factory:  Newcomerstown,  Ohio 


=         460  Foot  Heinicke  Chimney. 
=  Has  Carried  Acid  Gases  for  21  Years 
with  No  Decay  Whatever. 
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I  For  Water  Works  and  I 
I  Sewage  Disposal  Plants  | 

|  Wood  Stave  Pipe  is  ideal  for  most  classes  of  I 

|  hydraulic  distribution.     It  ordinarily  outlasts  I 

|  steel  and  iron  pipe  and  is  from  20  to  60  per  cent.  I 

|  cheaper  to  install.    Made  from  selected  Wash-  | 

|  ington  or  Douglas  Fir,  that  resists  the  action  I 

|  of  acids  and  alkalies.  | 

|  Perfectly  adapted  for  either  high  or  low  pressure.  1 

|  WRITE  US  FOR  DETAILS  1 

I  Pacific  Coast  Pipe  Co.  I 

|       Manufacturers  of  Machine  Wire-Wound  and    Continuous    Stave  = 

|    Seattle         wood  ripe  a„d  wood  Tanks         Was^  I 

5  iiiiiMiiiiiiiiimiiiiiiiiiiiiiii  111  111  iimiimiimiimiimmiiiiniiim  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiniuHil 


1  Railroad  Shops!  | 

When  hardening  axles  and  pistons  on  which  so  much 
of  human  life  and  safety  depend,  remember  that 

GAS  is  the  RIGHT   FUEL  I 

for  MECHANICAL  HEATING  ( 

|  It  enables  you  to  get  the  temperature  desired  accurately  and  to  | 
=            save  time.    We  have  wide  experience  in  applying  gas  as  fuel  to 

=            carbonizing  and  hardening  processes.  = 

Let  us  cooperate  with  you  on  your  problems.    Write  us.  I 

I  American  Gas  Furnace  Co.  I 

|                             Gas  Engineers  and  Manufacturers  = 

|    24  John  Street                          New  York  | 

SiiiiiiiMllllllllimiiiiiiiiiiiiiiiiiiMiiiiiii  mini  i  I  ■  ■  ■  1 1 1 1 1  m  1 1 1 1 1 1 1 1  ■  1 1 1 1  ■  iiiiiiiiiilllllliiiniiiiiiiiiiiiiillllllilliiiiitiiiiuiiS 
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Cast  Iron  Pipe 

Bell  and  Spigot — Flange 

For  58  years  we  have  been  manufacturing 
the  highest  quality  cast  iron  pipe  and 
special  fittings. 

Send  us  your  orders.  Our  large  stock, 
always  on  hand,  guarantees  prompt  ship- 
ment. Write. 


|     i"l""»l"lll"IIIIIIMIIIIIIIIMIIIIIIIIIMIIIinilllllllllMIIIIIHIIMIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllllllllll  1 1 II 1 1 II  111  111  [II U  Ll  I  III  Jill  !^ 

KELLOGG  CHIMNEYS  ! 


|  Warren   Foundry   and  Machine  Co.  1 


=         Sales  Office: 

=   11  Broadway,  New  York 


Works: 
Phillipsburg,  N.  J. 


3'iii'Mi"  i  ii  i  ii  1 1 1  n  i  ii  mi  ii  1 1 1  iiiiiiiiiimmimimii  iiiiiiiiiiiiniiiiiiiiiiiiiiliiiii  inn  mi  imiililiiiiimiH 
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I  -:•  ii  mm  fij- 


The  following  makers  of  Cast  Iron  Pipe  and  Fittings  are  independent  of  each  other 
and  competitors:  inquiries  may  be  sent  to  any  or  all  of  them  with  assurance  of  prompt 
and  full  service: 


|  Built  with  hard  burned  radial  brick  molded  with  ccrru-  1 
|  gated  sides  that  add  62|%  to  the  strength  cf  the  joints.  1 
|     A  Kellogg  Chimney  has  never  failed.  1 

|  Bulletin  No.  60  gives  valuable  data.  | 

I    THE  M.  W.  KELLOGG  COMPANY  1 

|     90  WEST  STREET,  NEW  YORK  1 

=  Chimneys  and  Welded  Piping.  | 

nitiitiiiiiiiiiihiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiniiiMiiiiiii  iiiiiiiiiiiiiiifiiiiiitiiiiiiiiiiiiiiiitiiMiiii  iiiiiiiiiiiiiiiiiiiiiiiiiiini  mis 

illllilimiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  iiiiiniiiiiiiiihiniiniiiiiiiiiiiiiniiiinii  i  mil  nn  iiiuiiiilllllllIK! 


Perforated  Radial  Brick 

CHIMNEYS 

BERGEN  &  LINDEMAN,  Inc.,  30  Church  St.,  New  York 


Donaldson  Iron  Co. 
Emaus,  Lehigh  Co.,  Pa. 

American  Cast  Iron  Pipe  Co. 
Birmingham  Ala. 

Massillon  Iron   &    Steel  Co. 
Massillon,  Ohio. 


Lynchburg  Foundry  Co. 
Lynchburg,  Va. 
V.  S.  Cast  Iron  Pipe  &  Fdry.  Co. 
Philadelphia,  Pa. 
James  B.  Clow  &  Sons 
Chicago,  111. 
Glamorgan     Pipe     &  Foundry 
Co.,  Lynchburg,  Va. 


Umm-h  Ofnoe.1   Philadelphia.  Bo* too. 
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Alphons  Custodis  Chimney  Cons.  Co.  | 

RADIAL  BRICK  CHIMNEYS  I 


Designed  and  Built— All  Sizes  and  for  All 
Purposes— Write  for  Free  Catalogue  No.  94 


New  York— Bennett  Bldg. 
Chicago — Marquette  Bldg. 
Philadelphia — Penna.  Bldg. 
Boston — Oliver  Bldg. 


Atlanta,  Ga. — Healey  Bldg. 
Pittsburgh,  Pa. — Empire  Bldg. 

Montreal — New  Birks 
Toronto — Confederation  Life  Bldg. 


iiiiiniilillllllllli; 
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]   American  Pipe  and  Construction  Co.  ( 

1  Water  Works  Engineers  and  Contractors  | 

|  112  North  Broad  Street,  Philadelphia 

=  Also  Manufacture  = 

|  Welded  Wrought  Iron  Pipe,  Lined  and  Covered  with  Pure  Cement  | 

|  and  Having  Lead  Caulked  Bell  and  Spigot  Joints  i 

5  The  only  noncorrosive  pipe  on  the  market  good  for  any  pressure.  = 

miiiiiiiiiiiiiiiimiiiiiMiimii  iimiiininiiiimmiiiiimiiiini  iiiiiiiiiiiiiiiiiiiiimiiiihiimiiiiiiiiimiiiimiiiiiiiiiiiiiii  mini 
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The  T.  A.  Gillespie  Company 
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III 


STANDARD 


Cast  Iron  Bell  and  Spigot  and  Flange  = 
PIPE  FOR  WATER  AND  GAS  | 

|   Standard  Fittings  Heavy  General  Foundry  and  Machine  Shop  Work  | 

1  STANDARD  CAST  IRON  PIPE  &  FOUNDRY  CO.  1 
|  On  Delaware  River  Bristol.  Penna.  = 

5""">"IMII  II  1 1 II I II  III  III  Ml  II I M I II I II  1  Mil  J  M 1 1 J 1 9 1 1]  1 1 J I II 1 1 M  III  r  I  r  II  Hill  Ml  M I II 1 1 1  III  II  III  M 1 1 II I  III  Ml  II I II I II I  IIIIIIHIlg 

g"iiimiiii  niiiiim  iMiiiiiiiiiiiiiiiHiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiHiiiiiiiiiii  i  i  immitts 


Engineers  and  Contractors 


Manufacturers  of 


I  Lock-Bar  and  Riveted  Steel  Pipe  ( 

|  Pittsburgh,  Westinghouse  Bldg.  New  York,  50  Church  St.  | 

11  MMMiiMiiM  iniiiiiiiiiiiiiiininiiiiiiniiniiiiiiiiiiiiiiiniiiiiuiniiiiDiiiiiiiiiiiiiiiiiiiiiiiim  iiimiiiiiiiniii  iiiiiiiiinii 


|  Stand  Pipe  Iron  Tanks  Blast  Furnaces  p;.. cLI,_/rL  p_  | 
|   Self-supporting  Stacks  and  Heavy  Plate  Work      TlllSDlirgn,  ra.  | 
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I  Steel  Plate  Work  | 

|    of  every  description  for  every  purpose.  | 


J  Stacks,  Standpipes,  Tanks,  1 
j  Penstocks,  etc.  1 

I  Send  us  drawings  for  estimate. 

|  Kittoe  Boiler  &  Tank  Co,  I 

|  Main  Office  and  Factory,  Canton,  Ohio  1 

|  Chicago  Office,  Fisher  Building  | 

siHiiiniiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiJiiiiiiiiiiiiiiiuiiuiiiii  iMiiiiiiiniiiiiiiiiHiiiiiiiiiiiiiiniiiiuiiiiiiiiiI 

^IIIIIIIIIIIMIMIIIMIIIlllimillMllllllUnnNIUIIIIUIIIIinilllllllMMIIIIMniMIIIIIIIIIMIIMIIIMniMUIMIIIIMMinilMIIIIIIIIUIIIINIIIIIIIIIIII^ 


1  LOCK  BAR  STEEL  PIPE 


I  After  Closing 

I  LOCK  BAR  PIPE  HAS  NEVER  FAILED  IN  SERVICE 

I  EAST  JERSEY  PIPE  CORP  «iveted  «Pe  Tanks,  1 
=    Fulton  and  Church  Sts.  „  '    =>tandP»Pes,  Steel  Linings  = 

|        New  York  city  Send  for  Catalog  raxS^ks.  1 

rillimmmiimiimmmmmmmiiiiiimiimmmmmi  1 1 1 1 1 1 1 1 1 1 1 1 1 1  r  1 1  r  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  ■  [  1 1 1  iimilllliimmiiiiiliiiimmmmmig 

|IIIIIIMI  niiiiiiimniiimii  ii  illinium  mi  inn  i  mm  iiitiniiiiiiiiiii  i  minimis 

|  Look  For       "National"  Preparedness 

A  double-page  announcement  on  this  timely  I 
subject  will  be  published  in  the  January  6th  1 
issue.  5 

Be  sure  to  read  it!  = 


1    Th€  N Ctfft6  National  Tube  Company,       Pittsburgh,  Pa.  § 

 1  """  iimiiimiiiiiiiiiiiiiiiiiiin  urn  mmmmmmmmmmm  nmmii  n  miuiti§ 

gniniiHiuiiumiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiuiiiuiiiiiiiiiiiniui^   it 

|  R  D.  WOOD  &  CO., 

|  400  Chestnut  Street,  Philadelphia 


Engineers,  Iron  Founders 
and  Machinists 


|  Mathews'  Single  and  Double  Valve 
I  Gate  Valves 


FIRE  HYDRANTS 
Valve  Indicator  Posts 


|   Manufacture^sofAU  Kinds  CAST-IRON    PIPE  [ 

~M  1  ■■"■llllllllllllllllllllinillllllllllllllllllllll  IMIIIIMIIIIllllllllIIIIIIIIIIIMIIIIIflllllllMflltlllllilllllllllllllllltlUIIIUMIII^ 


PIPE 


-CAST  IRON— 


"pvOWN  underneath  the 
-■-'tracks is  where  your  leak  is 
apt  to  be  if  you  didn't  lay  that 
line  with 

UNIVERSAL 
PIPE 


Breaks  and  fractures  of  pipe  lines  from 
the  vibration  of  heavy  traffic  are  pre- 
vented by  the  moderately  flexible  joints 

UNIVERSAL 
PIPE 

See  A.  S.  M.  E.  Catalogue;  or  ask  for 
Catalogue  U-B  and  descriptive  circulars. 


FOUNDRY"  COMPANY" 

90"WEST  ST.,  NEWVORK 
CHICAGO       -       DALLAS       -  ATLANTA 
SAN  FRANCISCO 


U- 
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Erected  at  Porcupine,  Ontario,  Canada 

A  double  line  of  8'  diam.  STEEL  PIPE  1300  ft.  long 

STRUCTURAL  AND 
STEEL  PLATE  WORK 

is  our  specialty.  We  fabricate  and  erect  from  your 
drawings,  or  will  design  your  structure  for  you. 

No  Work  Too  Large  for  us  to  handle  in  the  minimum 
of  time.    May  we  estimate  on  your  requirements. 

Walsh's  Holyoke  Steam  Boiler  Works 

Holyoke,  Mass. 


aiillliiiiiiimmmmiimmmmiii  1  mini  mimiimmmmmmmm  i  i  minim  imm  imiimimimmi  i  mi  i  mi  iiimm  mi  i  imiii  mmmmmmmiimmmmni  mmmiiml 

I""1""  iiiiiiiiiiiiminiiiiiiiii  immmmmi  mmmmmi  nm  iimmiimii  nun  i  immune    minim  i  mi  n  iiMNHiiiiiiiiiiiiimmiHlMiiiiiiiiiiiiiimNmiiiimiiiiiiiiiiiiiiimmiiiiniiiiiuiiiiimiiiiiiuim 

Look  For  ARE  YOU  "NATIONALLY  I 

PREPARED?  I 


PIPE 


National  wood 

stave  pipe  in  sizes 
from  12  to  144 
inches  in  diameter 


i  |  City  Water  Systems  f  has  proven  abso- 
lutely satisfactory 
wherever  used.  Its 


Irrigation 


lighi 

mon 


L 


"NATIONAL"  PIPE  prepares  your  lines  for  I 

every  emergency.  H 

A  double-page  announcement  in  the  January  £ 

Glh  issue  will  interest  every  user  of  pipe.  = 

=                                               Be  sure  to  read  it!  £ 

I    Th6  NCW26  National  Tube  Company,      Pittsburgh,  Pa.  | 

3  £ 

?nimimumuiiiiiiun  i  i  i  inn  iiiiim  mmmiimiuiumiumminmiimmmmmiimmiiiinmmim; 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  ii  i  ■  1 1 1 1 1 1 1  u  i  m  1 1 1 1  [  1 1 1 1 1  r  i  1 1 1 1 1 .  i  j  i  r  >  1 1 1 1 1 1 1 1 1 1 1 1 1 1 

Steel  for  strength — wood  for  Durability.  1 

"Michigan''  | 

Combination  = 

Steel  and  Wood  £ 

Water  Pipe  = 

has  all  the  virtues  £ 

of  wood  pipe  with  £ 

the  strength  of  £ 

raetal_  added.     Full   information  in  the  Michigan  Pipe   Book.  _  WRITE.  £ 

_  Michigan  Pipe  Co.                                               Bay  City.  Mich.  | 

^>  ■  1 1 1  ■  i  ^  ■  i '  <  i  [  1 1 1 1  [  1 1  r  l  j  m  1 1  <  i :  <  1 1 1 1  i  i  m  J  [  i  r  1 1 1 1 1  r  1 1 1 1 1 1 1 1 1 1 1 1  r  i  ]  1 1 1 1 1 1 1  h  r  1 1 1 1 1 1  j  i  j  1 1 1 1  ■  >  [  ■  1 1  j  1 1  j  1 1 1  l  1 1  [  j  i  [  1 1 1 1  j  m  j  i  j  1 1 1  r  1 1 1  •  r  1 1 1 1 1  r :  ]  M 1 1 1 1 1  j  i  r  1 1 1 1 1  r  1 1  r  j  1 1 1 1 5   £ 

 1  """    -.mm  iiiiii  i  mnmminnmiimiimiii  mm  n  n  i  nmmnmnmmminmmiiiiiiiii  iimimmr 

giiiinnnninnnnnnininiiiniiiiniiininnnnninnininnininiiniiiniinininininiiinniinininnnnniniiiMiiiiiiiiniiiiiiiiiiiiiiMii> 

|  iHiiiimiimiii  i  i  i  milt   1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  r  1 1 1 1 1  j  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  llllllllimilMlllllllimiimmilllllllllllllllllllllllllllllllllll  mini  lime 

of  interest  are  contained  in  the  Washing-  | 
ton  P.  &  F.  Co.'sbook.    The  knowledge  | 
of  experts  has  gone  into  it — men  who  = 
bave  a  means  of  solving  the  piping  difficulty  that  perchance  now  con-  £ 
=    fronts  you. 


lightness,  cheapness  and  durability  make  i 
more  desirable. 


Booklet  on  request.    Address  Dept.  D. 


Water.  Oil  or  I 
Acid   I 


N  AT  1  DM  Al  TAHK  &  PIPE  CO.  jjjjljg)  If  ~ 


Piping  Facts 


Today  is  a  good  day  to  send  for  your  copy. 

WASHINGTON  PIPE  &  FOUNDRY  CO-  I 


P^j.  Any  Size— Any  type 


Any  Pressure 

Wood  Pipe 


Malleable  Castings 
for  all  purposes 


|  1512-1620  Center  St.  and  3001-3019  Asotin  St.,  TACOMA,  WASH.    |   |  The  Marion  Malleable  Iron  Works,  Marion,  Ind.  I 

I M  M I M 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1  [  |  ^  1 1  [  1 1 1 1 1 1 1 1 1 1 M I M 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 M  M 1 1 1 1 1 1 1 1 1 1 1 1 1 1  r  1 1 M I M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 1 M 1 1 1 1 1 1 1 1 1 1 1  ^  = 
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ammn  immmmiimmiimmi  i  i  imiiimmmmiiiiimmiiii  iniimi  mm  i  mini 


miiiiig  siiiiiiiiiiiiiiiiiiiiiiiiiiiiiiijiiiiiitiiiiiijiiiiiiiiiiiiiiiiijiiiiiijiiiiiiiriiiiiiiiitiiiiiiijiiiiiiitiiiiiiiiiiiitiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiinitiilg 

Superior  Wood  Pipe  I  I  r-  — ^^^^mzmm^^^r 


both  continuous  stave  and  machine  banded,  of  Redwood  and 
Douglas  Fir.    Also  tanks.  Write. 


|    San  Francisco, 
=  Los  Angeles 
Bminiiiiiiiiimii 


Cut  A  illustrates  banded  pipe,  not  coated.     Cut  B  illustrates  completed  pipe.  1 

We  build  wood  water  pipe  from  2"  in  diameter  up  to  48".    For  water  works,  = 

municipalities,  coal  mines  and  chemical  purposes.    Write  for  our  complete  = 

catalogue.  Best  quality — prompt  attention — right  prices.  = 

Standard  Wood  Pipe  Company,  WiUiamsport,  Pa.  § 


i  Pacific  Tank  and  Pipe  Co.  i  i 

I   FACTORIES  *  OFFICES    I  I 

506  Fifth  Street,  San  Francisco    I  I 

405  Equitable  Bank  Bldg.  Los  Angeles    §  = 

 1  !«"'"'mmm  ninmii  mumimii  mi  minimi  iiiiiiiiiiiiiiiiiniiiii  iiiiiiiiuiiiiiiiiiiiiimiiiiimiiiiiiiiiiiiiiiiiimiiiii  iiiiiiiiiiiiniiiiniiiini  iiiHiniinminmniniiif 

I" Ill,,ll,,lml,l,»  "'""""im  uiiiiimiimiiiiniiii  iiiiiiimiiii  iimimiimm  imiiiimiiimm  i  nu  aiiiiimiiimmmummmmiimmiimmmiiimtuimmmm  mm  imnmmmmmmmmuiumiuiiiiimniimmmiiiiimc! 

I  Look  For  How  the Was  |  |  Portland  is  the  Perfect  Pipe  j 

A^!,ef  explanation  of  the  meaning  of  the  grand   1  =  Made  of  the  finest  old  growth  Oregon  or  I 

PRIZE  which  was  awarded  to   "NATIONAL"    =  =  i^v       1        tv       t>  _li  j i    ttt     j     tv         .  1 

PRODUCTS  by  the  Superior  Jurv  at  the  Panama-    =  I  JJOUglas    i'lT,     Portland    Wood    Pipe    IS  I 

ttfe  fcsu?XP°Sltion  wU1  be  found  on  paee'  •  ■  01  I  I  cheaper  than  iron  or  steel  pipe  yet  of  I 

^  T*J         AT  Read  it  now.  I  I  greater  efficiency.  | 

I  1  he  National  Tube  Company,  Pittsburgh,  Pa.    (  1  Portland  Wood   Pipe  Co.,  SSgS*  | 

S"""""""""""" »'»»»"»'»»»"»»'"'""""'"  '  iiiiiiiiiiiiiiiimiiniiHiiiHi  nm  mmmmnmimiimii  liimmmHmmmmmmimmmmmnmmmnimiimmMmmmmimmimmmim^^ 

I"' "" """ ""■""■"•""■•"•""■'■'■'""»i"«»i««i"i«iiiiiHHiiiiiiiiiiiiiiiiiiiiiiiiimiimi  iiiiiii.imi.nminmuiimE  aiiiiiii.ii.ii,.iiiii.ii,ii,i,,,l,,i,,.,,,,,,,,,,ii,,,,ll,,,l,lul,nillillluiulluiU,,iiii,iii^   mmiiiiiuiiiiiui! 

I  STRUTHERS- WELLS  COMPANY  j  I  SLUICE  GATES  I 

1  WARREN,  PENNA.  I  1  Shear,  Flap  and  Butterfly  Valves 

I  Riveted  and  Welded  I  I  FLEXIBLE  JOINTS 

|  Steel  Plate  Construction  1 

|  New  York  Office:  50  Church  Street  | 

|  See  our  illustrated  ad-in  first  issue  of  each  month  |  |    MEW   WINDSOR.    NEWBUR.GH     N.Y.  I 

ulllllliuiuinmuuilliuiliniiuilllliiiiiiiiiiiiiiiiniiiiiimillimiiliuiiiiinilll  IIIIIIIIIIIIIIUIIIIIIIIIIIIIIIIIIIIIIIIIIIIUIII  r.  r,  III!  lllllllllllllllllllllllllliuillllliiiiiiiiiti  IIIIIII  mmmmmnmimnmm  iminmiminimmmnmnnmimr 
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|  Caulking  Charges  Cancelled  I 

H  Bell-holes  practically  eliminated.  £ 

§  Trench  pumping  expense  reduced  to  minimum.    Work  finished  on  I 


iiiii  in iitiiiri  inn  i  n  1 1  ii  i  ii  mi  iii  iiiiiiii  mi  ill  iiiiiiiii  ill  [i  j  Mill  j  II  jii  Ji)  Mi  mi  ji  j  i ii  j i  jj iij ill rci i  ii r  ii  I  ti i  MMiliiiliiiiiiiiijii  jii  j j  j  j i  j  i ii  1 1  k_ 

"Let  those  now  love,  who've  never  loved  before 
and  those  who  always  loved,  now  love  the  more." 


These  are  some  of  the  advantages  of  using 


TRADE 


*4 


LEADITE 


MARK       =  E 


Registered  U.  S.  Patent  Office  | 

J    For  Jointing  C.  I.  Water  Mains  j 

=              Leadite  lessens  labor.    It  fills  every  crevice  from  the  yarn  to  face  = 

=       of  bell.    It  is  the  efficient  joint.  § 

1                        Write  for  bool.-let.                        Specify  Leadite.  | 

"Leadite  Joints  Increase  In  Strength  With  Age."  I 

THE  LEADITE  COMPANY,  Inc.  I 

|     LAND  TITLE  BLDG.                        PHILADELPHIA,  PA.  | 

SiiiiiiiiiiiiiininiiiiiiiiiuiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiii  muni 

aiuuuiwwwiiiuiiHiiiuiiHumiuiiMuiniuiiMiM^ 

m 


All  parts 
interchange- 
able. 


Maintenance 
cost  nominal. 


I  It  Carries  More  Water  for  Its  I 

i  Diameter  Than  Any  Iron  Pipe  I 

WYCKOFF  WOOD  PIPE  is  not  impaired  by  the  effects  of  electro-  i 

§          lysis  acid  fumes  or  corrosion.  E 

|          It  is  light,  strong  and  very  durable.    Lengths,  6  ft.  to  12  ft.  long.  I 

|          Size  for  size,  it  carries  14  %  more  water  than  iron  pipe.  = 

=          Costs  less  for  transportation  because  it  is  lighter  and  easer  to  handle.  = 

May  we  send  Catalog  giving  fullest  details?  I 

I  A.  Wyckoff  &  Son  Co.,  Elmira,  N.  Y.  I 

=           ,  .                                 Established  1855  = 

3           Johnson-Peters  Co.,  Pittsburgh  Terminal  Warehouse,  Pittsburgh,  Pa  = 

5                                     551  West  14th  Place,  Chicago,  111.  | 

alllUIIIIIHIIIIIIIIIIIIIIIIIIIIIIini  1  1  IIIII  III  III  111  Ml  111  Ml  Ml  MIMIMIMIIIMMIMIMMIMI  IIIIMIIIIIIIIIIIIIIIMIIllllllUIll 

SHiniHiiHiiHiiiiiininMiHininiiiiiiHiiiiiiiHiiinniiiiiiinNiiHiiiiiiiniiiiiiininiHiHiiniHinNiinMiHuuiHiHiiuiNiiiiHiiiiiiiiiiiiiiii 

j  Roberts  Filter  Mfg.  Co.  I 

|                        Darby,  Penna.  | 

=    WATFR      FTT  TFT?  ^5   for  Municipal  and  Industrial  Plants.  I 

|                               r  ±1^  1 -EylS-O         Gravity  and  Pressure  Types.  | 

|                   CHEMICAL  DEVICES  I 

aHiHiiHiiiinHniiimiiiiiiiiiiiiHiHiiiHiMiiniiiiiiiiiiiiiiiHiiiiiiHMiiiiiiiiniiiiiiiniiiiniiiniiiiniiiiiiniiiiiiMiiiiiiiiiiiiiiiiiiiiiiniiiiil 

^■■■■IHIIIIIIIIIIIIUIIIUIIIIIIUIUUIIIIIIUUIIlilUUIIIUIIIIIlllUIUIIIUUIIIIUlU 


|  Lasting 
1  Accuracy. 

|       Their  merits  have  mademeter  systems  popular. 

A  good  article  is  always  worth  the  price.  § 
|          All  improvements  which  the  tests  of  time  md  long  service  show 

|          to  be  requisite  in  a  Perfect  Water  Meter,  are  embodied  in  the  E 

E          Lambert.  = 

I                      ONE  MODEL  ONLY  | 

E          Made  in  all  sizes  f"  to  6"  of  best  bronze  Composition  throughout,  I 

E                       fitted  with  Unbreakable  reinforced  disc-pistons.  § 

E                                Illustrated   Price  List   on   Application.  5 

|                                                    Address  5 

[THOMSON  METER  CO.  I 

|  100-110  BRIDGE  STREET                        BROOKLYN,  N.  Y.  | 

i  ii  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  i  mi  illinium  iiiiniii  iiiiiii  iiiiiiiiiiiuiii  iiiiiiMiiiiiiiiiniiii  i  ■  i  ■  1 1 1 1 1 1 1   =. 

 in  mi  ii  i  i  iiiiiiiiiiiuiii  ■■MuiiiiiimiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiuiiiiiiiiiiiiiuiiiiiiiiiiniiB 


NEW  YORK 


'  RENSSELAER  " 
VALVES 

All  Sizes 
All  Pressures 
All  Purposes 


COREY" 
FIRE  HYDRANTS 

Valve  Boxes 
Indicator  Posts 
Air  Valves 


I  RENSSELAER  VALVE  CO.  I 

S  „  GENERAL  OFFICES,  TROY,  N.  Y.  I 

§    p/^T^??y>-u80.]?.rf>?1dway  „  CHICAGO,  1108-9  Monadnock  BIk.  = 

^    rll  1  SBURGH,  1016  House  Building  Seattle,  512  Col  man  Building  E 

~M  1111  in  i  iii  ii  in  i  ii  1 1 1 1 1 1 1  i  i  n  H  inn  mm  in  1 1 1 1 1  ■  1 1  n  i  ii  i  m  in  iiiimiiiiii  iiiiiiiiiiiinr. 

aiiiiliiuiniiillllllliiiuiiiiuiiiiLJUiiiiiiiiiuiuiiuuiiiiiiiiiiiiiiii  1 1  mi  1 1 1  ii  urn 


Water  Meters 


e  1 1  r  1 1 1 1 1 1 1 1 1 1 1 1 1  e  1 1 1 1 


WATER  S  OFTEN  IN  G 
and  FILTRATION  PLANTS 


AMERICAN    WATER   SOFTENER  COMPANY 
1009  CHESTNUT  ST.  PHILADELPHIA,  PA. 

No  affiliation  or  workinjr  agreement  with  any  of  our  competitors 


'"""""ll>  "IIMMllllllll  I  Ml  II I II  mmilll  1  1 1 1 II 1 1]  I  [  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  in  in  i  m  III  III  [IIIIIIIIIM^ 
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3  VENTURI  METERS  I 

Oj   have  proved  their  extreme  accuracy  in  measuring  cold  and  = 

j    hot  water,  brine,  chemical  solutions,  oil,  air,  gas  and  steam.  § 

S>ee  next  week's  full  page  advertisement.    Write  for  Bulletin  = 

No.  84N.  = 

Builders  Iron  Foundry,  iXZr  Providence,  R.  I.  I 

New  York    Pittsburgh    Chicago    Sah  Francisco    Portland     Seattle  1 
Si/niiiiiiirniiiniiiiiiiiiiiiiiiiiiiiiiii  mi  iiinmim  umiiiinii  iiiiiii  u  niiirnnnininniiiiiiniiiiNiuiiiiiii 
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^iiiiiiiiiiiuiii  iiiiiii  i  i  iiiiiiiiiiiiiiiiiii  inn  nun  in  i  mil  mini  uumis 

|  Simplex  Valve  and  Meter  Company  1 

£                                                 Manufacturers  of  £ 

£                  WATER  METERS   for   large  pipes.   Rate   Controllers,  = 

=                  Automatic     AIR     VALVES,     REGULATING     VALVES  E 

=                  and    HYDRAULIC    APPARATUS    of    Special    Design.  £ 

I  112  North  Broad  Street  Philadelphia,  Pa.  1 

=  New  England  Representative— CSeo.  W.  Stetson,  141  Milk  St.,  Boston,  Mass  H 

I  Pacini'  ( 'iiast  Representatives — Water  Works  Supply  Co.,  San  Francisco  and  = 

=  J'"8  Angeles.    Diamond  Bank  Bldg.,  Canadian  Representatives— Francis  E 

=  Hankm  &  Co.,  Montreal,  Toronto  and  Vancouver,  Canada.  = 

S  See  our  large  advertisement  in  the  preceding  and  following  issues.  = 

inmiiuiiiniiiimiiiiii  m  iiiiiiiini  i  i  i  iiiiiiiiiiiiiiiiiii  imiimiiiii  mminmi 

^iimiiiiiiiiiiiimmmimmmiiiiiiiiiiiiiiiiiiii  iiuiiiiiiiiuiliiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiuiiui  iiiiiiiiiiiil 

I  PITTSBURGH  FILTER  MFG.  CO.  I 

PITTSBURGH,  PA. 

|  Contractors  for  Municipal  and  Industrial  Filters,  Water  1 
|  Softeners  and  Sewage  Disposal  Plants  | 

Licensed  Under  Fundamental  Negative  Head  Patents, 
alumni  '"iiiiiii  him  11 1 1 1 1 1 1 1  t  1 1 1 1  r  m  1 1 1  ii  n  1 11  ii  i  n  1 11 1 1 1 1  r  i  ■■  1 1  nimiumi  mm  MiimiiiimiimimiiiiiiniiH 
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HAISSi 

Wag  o  n  | 
Loader  I 

Saves  you  10  cts.  | 

per  yard  in  loading  1 

broken  stone,  sand,  | 

gravel,  coal,  coke,  | 

etc.     A  tidy  sum  § 

|                                                             you'll  admit.   Over  1 

|    100  of  these  machines  are  doing  it,  and  reducing  labor  troub-  1 

|  les  to  a  minimum,  too.  Electric  or  Gasoline  Driven.  | 

5  Further  Details?  = 

|  Geo.  Haiss  Mfg.  Company,  Inc.,  142nd  St.  and  Rider  Ave.,  New  York  1 

E  Also  Carried  in  Stock  at  = 

E    Philadelphia  Cleveland  San  Francisco  New  York  E 

BtonnmiiiiiiiiiiiiiiiiiiiiimiiiiiiiiNiiiNiiiiiiiiiniiiimiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiii  iiiiiiiniimii  iiiiiniiiiiiiiiiniin  mil 

gum  IIIUIIIIIIIIIllHlllllllllimilUllllllllllllluillllllllllllllll  mini  iiuiiiiiiiiiiiiiiiii  nun  m  Milium 

I  GRAVITY  FILTERS  PRESSURE  I 

|  For  Municipal  and  Industrial  Purposes.  § 

|  Licensed  For  "Down  Draft  or  Negative  Head."  | 

I  NORWOOD  ENGINEERING  COMPANY  I 

|  FLORENCE.  MASS.  1 
ftiimniiiimiinimiiiiniminininiimmnmniHiuiiiiiiiinniimiiiiiiiiiiii  iiiimniiiniiiiiiiimiiiiHiiiiiiiiiniiiiiiiiiii  ms 

^iiiiiiiiiiiiniiiiiiiiiriiiiiigiifiiiiiiiiiiiiiiiiiiiriiiiiiiiMiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiMiiiiiii  iiiimi  iiiiiiiiiiiiiiiiuiiiiMiiiiiiiiii^ 

The  Cole 
Pito meter  System  I 

Water  measurement  and  waste  surveys  = 

THE  PITOMETER  COMPANY  | 
25  ELM  STREET,  NEW  YORK  I 
N.  Y.  EDISON  CO'S  BUILDING  1 
giiiiiiiiiiimmimmii  in  iiiiiniiimiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiuiiiiiiiiiiiiiiiMiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiinniHiiiiiB 

=•'■«•'■'  IHIIIUIIIIIIIIIIIIIIIIUllllllllllllllllUlllllllimiUII  t IIIII IIIIIIIIIII  Ml  M I IIIIIT  I M 1 1 1 !  M 1 1 1 1 1 1 1 1 1 1 11 1 1 1 1 T 1 1 1 1 1 1 1  [  1 1 1  n  -  - 

SLUICE  GATES 

Operated  by  hand,  electricity  or 
water.  Gates  for  every  purpose  and 
for  all  pressures  of  water. 

Catalogue  V2-A 

The  Hinman  Hydraulic  Mfg.  Co. 

1400  W.  Colfax  Ave,  Denver,  Colo. 

aimiiimiiiimimi  iiiimmn  iiinmmmniimnmmmmim  i  immmmiimmmmmimmmmmiimmililinl 

2MimmillimiimMimimmnimiimiiimmmiimiinimiiiimniilimmininin  mini  ItllllUlllllllllllllllllllllllllllllilllllQ 

I    THE  "HOOKER"  FIRE  HYDRANT  I 


Stop  Wholesale  Losses 

Use  the  Hersey  DetectorMeter 
on  Fire  Services 

THIS  METER  HAS  BEEN  ACCEPTED  WITHOUT  RESTRIC- 
TION BY  INSURANCE  COMPANIES  AND  WATER  WORKS 
IN  MORE  THAN  .500  CITIES  AND  TOWNS  IN  THE 
UNITED  STATES  AND  CANADA  FOR  USE  ON 
MORE    THAN    3000    FIRE  SERVICES 
PROTECTING  NEARLY  $2,000,000,000  WORTH  OF  PROPERTY 

HERSEY  MFG.  COMPANY 

So.  Boston,  Mass. 

New  York  Philade'phia 
Columbus,  O.  Atlanta 
Los  Angeles  Portland,  Ore. 


Main  Office  and  Works 

Boston 
Chicago 
San  Francisco 


lUf  S  OF  METERS  POK  ALLKINDS  Of  SERVICES 


OVER  600,000  SOLD 


Siimm  "  i  ii  m  in  ii  i  imnmmimiiniiiiimmmiimnmmiimni  imiimnmiimmniliiimnmmiimniiiiimniiiiiiiiiiiH 

|HllliniMUIIIMIUIIIIII1IIIUMIUMIUIIIIIIIIIIUIUinM 

a  E 

|                           Nicholas  Engel  i 

|      JOHN  FOX  &  CO. 

I          Cast-Iron  Water,  Gas  and  Flange  Pipe,  Special  Castings,  = 

|         Fire  Hydrants,  Valves,  General  Foundry  and  Machine  Work.  | 


1  253  BROADWAY 


NEW  YORK  CITY    §  § 


5minmnimmiimmmiiiiiiiiiimiiiiiH 
^uuiuuuuuuiwiiiimiimiuu^ 

I    SLUICEGATES,  CHECK  VALVES,  — ^KJ?      OIIR      I  IMP  i 

S     INDICATOR  POSTS,  ETC.                                   lJUrf       LlrM  C.  | 

I  GATE        rrNPNW  FIRE 

VALVES      LUUY   HYDRANTS  1 

I    Hydraulically  and  Electrically  Operated  Valves  and  Sluice  Gates  I 

E                        Valves  Designed  for  all  Kinds  of  Service.  § 

1    EDDY    VALVE    COMPANY,   WATERFORD,    N.   Y.  I 

|    New  York      Chicago      Boston      San  Francisco      Philadelphia  | 

nimmiimiimmmiimmmiimiiiiimiimmniimiiiimiimm  illllilliiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiimilllllllimiinuis 


The  "Hooker"  is  frost-proof  with  a 
dead  air  space  between  inside  and 
outside  case  and  sealed  at  the  top 
and  the  bottom. 


We  also  manufacture  the  "Hooker" 
sewer  receiver — contractor's  plowa 
and  castings.  Handle  light  and 
heavy  machine  jobbing  work. 


|  Ask  for  descriptions  and  prices. 

|  McKim  Foundry  and  Machine  Co..       Lockport.  N.  Y.  | 

^ininiMiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiniNiMiiiiHiunNiMiMNiniiiiiiniiHiHiHiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiniiii 
gii"1"  inmnniiini  minimi  miimimmiiiimmmimimmiimmmiiiimmm  iiimii  iiiiniiiimiiiiiiiiiiiiimii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniii  iiiniiiiiiiiiiiiiiiiuiuiujilllllliiiiiiiiiiuiiiiiiiiiiii  iiiiimiimimiiiiiimmmm 

GRAVITY  and 
PRESSURE 

Hypochlorite  Apparatus  and  Water  Softening  Plants. 


iiiiiiiiiMiiuiiiimiiiiii  iiiiiiiiiiimmmmiimimmminnmmimmmiimmiimiiiimimmimi  mmimimi 

FILTERS 


Send  for 
Bulletin  15-2 


lit  W.  Monroe,  St.,  CHICAGO. 


THE  NEW  YORK  CONTINENTAL  JEWELL  FILTRATION  COMPANY 


313  E.  Tenth  St.,  KANSAS  CITY,  Mo. 


15  Broad  St.,  NEW  YORK  1 


aiiiiiiiiiiiiiiimiinmiiii  mniminiiiniiiiiiiiiiimiiminiiiiiniiimiii  m  mi  mum  i  immnnmi  mmmmmillimmmmiiimnmimnmmmmmm  iiiiiiniiimimiiinmiiiiiimmmnmnmiimiiiimimimmmmmil 

ummmimmiiiimmimi  inmiillll  iliiiimiiiiimni  lilliuiiiiiiiiiiiiiiiiiiiiiimiiililiin  illlimi  iiuiiiiiiiiiiiiiiiii  iiiiiiiiiimiiiiiiiiiiiiii  i  iiiiiimijiiiiui  miiiiii  mm  imiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  mmiimmi: 

I  RAYMOND  THE  ACKNOWLEDGED  ORIGINATORS  OF  AIR-SEPARATION  I 


PULVERIZING 
AIR-SEPARATING 

SYSTEM 


We  manufacture  specially  designed  Roller  Mills,  Automatic  Pulverizers,  Vacuum 
Air  Separators,  Exhaust  Fans  and  Dust  Collectors  for  Grinding  and  Pulverizing. 

THE  RAYMOND  BROTHERS  IMPACT  PULVERIZER  CO.,  lzEn6xac^- 


Kiinmmmmiimmirii  milium  mmmimmiimimmmmimmiinimn  immmiimiiiil  iniiiniiiiniimimimmmmmiimmmimimiiiimimimmiiimmin  in  minimi  imillillll  in 
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G-A.  Pat.  Cushioned  Controlling  Altitude  Valves 
"Always  Cushioned  in  Opening  and  Closing" 


Golden-Anderson  Automatic 
Cushioned  Float  Valves. 


Up  to  24 


For  automatically  maintaining  Uni- 
form vStage  of  Water  in  Tank,  Reser- 
voir or  Standpipes.  Doing  Away  with 
the  Annoyances  and  Freezing  of  Float 
Fixtures  inside  or  outside  of  Tanks. 
"Three  Ways  of  Closing  These 
Valves." 

1st — Automatically  by  Water. 
2nd — By  Electricity,  if  desired. 
3rd— By  Hand. 

"No  Metal  to  Metal  Seats" 


ADJUSTMENT 
FOR 

HIGH&LOW  PRLSSURE, 


CONTROLLING  °-  ,NLET 
ALTITUDE 


VALVE 


Golden-Anderson  Patent  Auto- 
matic Cushioned  'Water-Regu- 
lating Valves. 


^IMIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIMIIIMIIllllllllll 


Golden-Anderson  Valve  Specialty  Co. 

1202  Fulton  Bldg.  PITTSBURGH,  PA. 


IMIIIIIIMIIIIIIIIIIMII  IIIUIIIIIIIUI1IJ:  ^IMIIIIIIIIIMIIMIIIIIIIIMIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIII  


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIMIIIIIIMIIIIIIIIIIIIIIIIMIIIL' 


EMPIRE  SUPERIORITY 


3llliiiiiiiiiiiiiiiiiiiiiiiiiiifiiiiii  mill  nun  iniiiiirnHMimimuHimmmimimimiiiimiimiimiiiimiimmiiilliliiif 

jjjllllllllllllllllUlllllllllimilllll  llHimillllHIIIINnilUIIIIIIIIIIIIIIIMIMIIIIIIIIIinillHIIIIHIUIIIMIIIIIIIIIIIUIIlUUIUIIIIIIIIINIIIIII'- 

I  ROBINS  CONVEYING  MACHINERY  I 

1  Our  bulletins  describe  the  successful  solution  of  many  ^ 

|  materials-handling  problems.       Let  them  help  you.  § 

I  ROBINS    CONVEYING    BELT    COMPANY  I 

s  New  York,  14  Park  Row  Chicago,  Old  Colony  Building  | 

=  San  Francisco,  The  Griffin  Co.  Spokane,  United  Iron  Works  = 

=  Toronto,  Gutta  Percha  &  Rubber,  Ltd.  New  Glasgow,  Eastern  Steel  i 

|  Co.,  Ltd.,  London,  E.  C„  Fraser  &  Chalmers,  Ltd.  1 

TniiiiiiMinMniiiniiiMmiiiiiiiiinniimiiiMiiiiHiiiiiiiiiiiiiiiiiiiMiiiiiMiiniiiiiiiiiiiiiiiiiMiiMiiiiiiiiiiuiiiiiiiiiiii  mil  hiiiiiii! 

'A  ""'Mllliilllllliiiiiiimii  ii  i  ill  itii  i  tii  i  iii  iti  1 11 1 1 1 1 1 1 1  j  1 1 11  u  1 1 1  ii  1 1  ij  1 1 1 1 1  ill  1 1  ii  1 1 1 1 1 1  w  1 1 1 1 1 1  r  1 1 1 1 1 1 1 1 1  j  1 1  ■  j  1 1 1  ji  1 1  in  i  it  1 1 1 11 1 1 1 1 1 1 1 1  ru  r  if  - 


THE  LEADING  WATER  METER 

UNRIVALLED  FOR  ACCURACY, 

DURABILITY,  EFFICIENCY, 
LOW  MAINTENANCE  COST 

THE  PENN  COUPLER  I  I  NATIONAL  METER  COMPANY 


QUR  latest  development  of  the  M.  B.  C.  Coupler,  a  modifiea- 
=  tion  of  our  popular  Pitt  and  Janney  "X"  Couplers,  with 

|  latest  improvements.     "Lock-to-the-Lock,"    "Lock-Set"  § 

and  "Knuckle-Opener."  Send  for  blue  prints  and  prices. 

i  Manufactured  only  by  I 

|  THE  McCONWAY  &  TORLEY  CO.,  Pittsburgh,  Penna.  1 

wmnmnrarnHnnniinmnnm^ 


84  CHAMBERS  ST.,  NEW  YORK 

ESTABLISHED  1870  JOHN'  C.  KELLEY,  PRES. 

CHICAGO        BOSTON         CINCINNATI  PITTSBURGH 
LOS  ANGELES       SAN  FRANCISCO  LONDON 


iiimiiiimmmumimmmimiii  imiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiuiiiilliiiiiluiiiiiiiiiiiiiiiiiiiiii<iiiiii|iiliii|ii^ 
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IIIIIIIIIIIIIIIIIIIIIIIIIIMI  IIIIIL- 


Here   is  the  Hammer 

that  drove  the  rivets  on  the  heav- 
iest office  building  in  the  world. 


ONE-PIECE 

Pneumatic  Hammers 


Drove  1,500,000  Rivets  on  the 

EQUITABLE  BUILDING 

IN  NEW  YORK 


The  Rail  Joint  Company 

GENERAL  OFFICES: 
185  Madison  Avenue,  New  York  City 


Their  great  power  and  speed  and 
reliability  makes  them  particu- 
larly adapted  for  structural  work. 

Shipped  on  Trial. 

Independent   Pneumatic  Tool  Co. 


Continuous  Rail  Joint.  * 

Makers  also  of  Weber,  Wolhaupter  and 
100%  Rail  Joints  for  Standard,  Girder, 
and  Special  rail  sections.  Also  joints 
for  frogs  and  switches.  Insulated  Rail 
Joints,  and  Step  or  Compromise  Rail 
Joints. 

Patented  in  United  States  and  Canada. 

Catalog  of  Agencies 

Boston,  Mass  indja  Bldg. 

Chicago,  111  Railway  Exchange  Bldg. 

Denver  Colo  Equitable  Bldg. 

Philadelphia,  Pa  Pennsylvania  Bldg. 

Pittsburgh,  Pa  Oliver  Bldg 

1  ortland.  Ore  Wilcox  Bldg. 

St.  Louis,  Mo  Commonwealth  Trust'Bldg 

Troy,  N.  Y  Burden  Avenue 


Chicago  New  York 

Montreal 


Pittsburgh  San  Francisco 

Detroit  Atlanta 


Montreal,  Can  

London,  E.  C  ,  Enu 


 McGiU  Bldg. 

.  36  New  Broad  St 


SlIMIIIMIMIMllllMlllllllllMIIMMMMIIMIIMlllllinilllMIMIIllllMIIIIIIMIIIMMIIIIIIMIllllMIIMIMIIMIIMIIMIMIIIMIIHIIimniimilllinilllllS 

siiiiiiiiiii  Minim  illinium  i  ,  niiiiiiiiniiiiihiiiiiiiiiiiiiiiinii  iiiiiiiiiiiiimmiiiiiiiiiiiiiiini  ie 

I  THE  "AUSTIN"  LINE  I 
|    OF  MACHINERY  | 

|  Gyratory  and  Jaw  Rock  Crushers  | 

Horse  Drawn  and  Motor  Road  Rollers 

|         Street  Sprinklers  and  Sweepers  I 

Elevating  Graders  and  Dump  Wagons  | 

|              Road  Graders  and  Scarifiers  1 

|  AUSTIN  MFG.  CO.,  | 

CANADIAN  AGENTS:  MUSSENS  LTD.,  MONTREAL  | 

3""  iiiiiiHMiimiiiiiiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiii  iiiiiiiiiiiiimiiMiiiiiiiiiiiiii  miiivii  s 

yiiiiiiMiiMuiiniMiiuiiiiiiHinnnuiiiiiMMMiiiiiiiiiiiiiiiiiiiMiiiiuiiMIIIMiiiiiiiiiiiiiiiiiiiHiiMiiiiiiiiiiiiiliiiiiiiiiiiiiliiiii  limine 


*  un»»i  imnni  iiiiiiii  linn  iiiiiiiiiiiiimniiiiiiin  iiiiiiiiiiiimiiniiiii  11111111111111111111111^ 

giiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiui  in  iiiuniuiii  1 1 11 1 1 1 1 1 1 1 11  1  - 

—Buffalo  Pitts  Rollers— 


Built  for  Service 


Made  in  all  types 
and  sizes  for  all 
purposes.  2\  to 
20  tons. 


Buffalo  Steam 
Roller  Company 

Buffalo,  N.  Y.,  U.  S.  A. 


Coal  and  Ash  Handling 
Chain  and  Sprockets 

Sand  and  Gravel  Washing 
Contractors'  Equipment 

Rotary  and  Shaking  Screens 


I  Conveying 
I  Elevating 
I  Transmission 
I  Machinery 

J  The  Webster  M'f'g  Company,  S^rk  Tiffin,  O.  I 

— >  1 1  <  1 » 1 1  t  1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1 1 1  r  1 1 1 1 1 1 1  1  ill  j  1  until  1  1 1 1  ■  1 1 1 1 1 1 1 1 1 1 1  <  1 1  r  1 1 1 1 1 1 1 1 1  r  1 1 1 1 )  1 1  r  1 1 1 1 1 1 1  iiiiiiillllllliiimiiiiini  nr^ 

2'"  iiiiHiiiiiiiiiiiiiiiiiiiiiiiiiHHiiiiiimiiiiiiiiiiiiiii  j  j  1  ■  j  1  ■  ■  1 1  j  1 1 1 1 1  >  ■  1 1 1 1 1  ■  1 1  1 1 1 1 1 1 1 1 1  j  1 1 1 1 1 1 1 1 1  >  1 1  ■  1 1  ■  1 1 1 1 1 1 1 1 1 1  j  1 1 1  ■  1  m  1 1 1 1 1 1 1  ij^ 

I  PENNSYLVANIA  METAL  HOSE  I 

I  Outwears  rubber  hose  10  to  1— as  flexible  but  30%  lighter.  | 
I  Write  for  booklet. 

1    Pennsylvania  Flexible  Metallic  Tubing  Co.  I 

I  Broad  and  Race  Sts.,  Philadelphia  | 

I       >few  York,  Chicago.  Boston,  Los  Angles,  Han  Francisco,  Houston,  Seattle  \ 


I  Buffalo  Pitts  Double  Drive  Tandem  Roller  § 

aliiiiiimiiiiiiiiiiiiiiiiiiniiHlimiiiliiiHiiiNnilMllliliiiiliiliiliiiiiiiiliiiiliiii  liniiiiiiiiiiniiii  imimiiniiuii  111111  inn 

|IIMi  1  r  1 1 1 1 1  r  1 1  r  n  1  ( 1 1  r  r  1 1  r  1 1 1 1 1 1 1 1 1 1 1  r  1 1 1 1 1 1 1 1 1 1  n  1  iiifiMIin  iiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiimiimiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimiu 


BACON  v  FAR R EL 
ORE  6-  ROCK 
CRUSHING  x  WORLD  KNOWN 

mLS-CRUSHERS 

EARUE  C.BACON.  ENGINE E  R 
MAVFMEYER  BUILDING,  NEW  YORK 


"""111  iiiiiiiiHiiiiHiiiiiHiiiiti  mi  mi  iiiiiiiiiiimimmiiMiiimiiiiiiiiiiiiiiiiiiiiiiiii  iiiniiiiiiiiiiiiiiiiiimn  5 


— 1 1  [  1 1 J 1 1  ■  1 1 1  ■  1 1 1 1 1  [■  1 1  ■  1 1 1 1 1  ■  1 1  ■  j  1 1  i  1 1 1 1 1 1  ■  i  1 1 1 1  iiiinniiiiiiiiiiinnminniiiiiiiiiiiiiiinniinnnnii  Illlllllllllllllllllllllllllllllllllllllln 

aillllll'lllllll  1 1 1 J 1 1 1 1 1 J 1 1  ri  1  m  u  1 1 1 1  n  1 1 1 1 1  r  1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  1  j  1 1 1  ■  1 1  ■  j  1 1 1 1  [  1 1  11  IHIIIIII  Illlllllllllll  lllffllllB 

1  Drill  Cores  For  Sale  ( 

I  We  sell  diamond  drill  test  boring  | 

I  service  —  accurate  and  reliable. 

Write   us    for   booklet  4113. 
I   SULLIVAN    MACHINERY    COMPANY  \ 

122  So.  Michigan  Ave.  Chicago  § 


iriiiijjiriiiiriiriiiiiiriiiiiiiiiiriiiiiiiiiiiiiiiiiiiiifiiriiitiirAiEijiiiiitiiiiiirTiiriiiTtiiiMiiiiJiiijriiTiiiiMrfiiiiiiitiiiiiiirTiiiTiiiTiiiifiiiriiiiriiir? 
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I   I  CARELY 


iiiiiiiiimiiiMiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 


|  Foote  Concrete  Mixers  I 

For  twenty  years  FOOTE  mixers  have  been  giv-  | 

ing  satisfaction  on  all  classes  of  buildings  and  pav-  1 
ing  work.    They  are  made  in  many  different 

sizes  and  with  special  equipment  for  unusual  I 

|            jobs.   Send  for  the  Foote  Catalogue.  1 

|                                   -Address  the  Nearest  Agent-  1 

|       Foote  Concrete  Machinery  Co.,  106  So.  T.aSalle  St.,  Chicago,  111.  1 

I       Wilcox  Bros.,  Inc.,  26  Roosevelt  Ave.,               Binghampton,  N.  V.  = 

§       E  •I.McHarg&Co.,3CrandallSt.,                Binghampton,  N.  Y.  I 

5       W.  C.  McAnlis,  Imperial  Hotel,                             Detroit,  Mich.  I 

j§       C.  W.  Klapproth,  30  Church  St.,                       New  York,  N.  Y.  = 

=       £d?;ard  R-  Bacon  Co.,  51  Minna  St.,           San  Francisco,  Cal.  § 

=       Halhdie  Machinery  Co.,  122  King  St.,                      Seattle,  Wash.  = 

|       Hodson-Feenaughty  Co.,  309  East  Yamhill  St.,       Portland,  Ore.  | 

|                          (Made  by  Foote  Mfg.  Co.,  Nunda,  N.  Y.)  | 
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HUMMER  ! 

SELF-ROTATING  I 

HAMMER  DRILLS  I 


for 


Mining 
Shaft  Sinking 
Tunneling 
Drifting 
Bench  work 
Block  holing 


Hitch  cutting 
Quarrying 
Coal  Mining 
Road  building 
Trench  work 
Ore  Drilling 


Breaking  Boulders 
Send  for  Bulletin  216.    Just  off  the  press. 

Chicago  Pneumatic  Tool  Co. 


1039  Fisher  Bidg. 
Chicago 


Branches 
Everywhere 


52  Vanderbilt  Ave.  1 
New  York  = 


"THE  SANDWICH  JOINT." 


EXPAlJsiOlJ 

«J  O  I  INT 


Elastite  has  many  features.  Perhaps 
the  most  prominent,  is  the  increased 
compressibility  secured  by  adding  to 
the  volume  of  the  asphalt  compound. 
It  is  kept  in  a  solid  body  instead  of 
being  distributed  throughout  the  joint 
in  several  thin  layers. 

Other  features?  Write — we  will 
tell  you  and  send  a  sample,  too. 


e  Street  in  Sioux  City,  la.  ■  = 

|  The  Philip  Carey  Company  1 

|  18  Wayne  Avenue,  Lockland,  Cincinnati,  O.  f 

5|»  <  ii'  limn  r  1 1 1 1 1 1 1 1 1 1 1 1  n  1 1 1 1  luimmmiiiiiiiiiiiiii!  :uir.'.iiiiiMUMiiiiiii  i  i  mini  11S 

 mm  1  ii  i  miiiiiiimimiiii  in  nullum  inn  iimmn  i  mil  iiiuiimj 


anon 

DEVOLVING  SHOVE15 


ARION  Revolving  Shovels,  even  small  ones  are 
Shovels  of  great  capacity;  they  stick  right  to  a 
job  like  a  bullpup  till  the  whole  contract  is  out 
of  the  way — that's  what  they  are  there  for. 

Marions  Get  in   and    Dig— and  Keep    Right  on  Digging! 

There's  a  Marion  Shovel  that  will  fit  right  in  with  your  work, 
i  er'-y.v";  and  U|ustrat«l  in  "Marion  Reliability  and  Your 
rronts    which  we  will  be  glad  to  send  on  request  for  Catalog  939. 

MARION  STEAM  SHOVEL  COMPANY 

Estaolished  1884  Station  M,  MARION,  OHIO 

Atlanta    Chicago    New  York    San  Francisco  Seattle 
Manufacturers  of  Excavat.ng  Machinery  of  Every  Descr  ption 
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Ramapo  Iron  Works  | 

Main  Office,  Hillburn,  N.  Y.  | 

New  York  Office,  30  Church  St.  I 

Switch  Stands,  1 
Plantation  Cars,-  | 
Switches,  Frogs,  Etc.  | 
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BUCHANAN  All-Steel  | 
Crushers  | 

CRUSHING  ROLLS — MAGNETIC  | 

SEPARATORS  | 

Crushing  Plants  complete  in  all  details  from  = 

100  to  5,000  tons  daily  capacity.  = 

C.  G.  Buchanan  Co.,  Inc.  | 

Main  Office:  90  West  St.,  New  York,  N.  Y.  I 
Branch  :1218  Chestnut  St.,Philadelphia,Pa.  = 
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I  I  Jeffrey  swing  hammer  pulverizeR 


For  Mill  or  Field  Use- 


|      "THR  pile  hammers  shown  in  the  above  illustration  will  1 

|       A    drive  the  lightest  or  the  heaviest  section  of  steel  or  | 

|      wood  sheet  piling,  or  wood  or  concrete  piles  up  to  13  inches  I 

|      square  or  round.  I 

The  high  standard  of  excellence  established  by  Mc-  = 

|     KIERNAN-TERRY  PILE  HAMMERS  is  known  to  users  | 

|      the  world  over.     Their  reputation  for  consistent  and  1 

=      economical  work  is  the  reason.  I 

|                       Before  buying  pile  hammers  for  your  1 

|                         next  job,  send  for  a  copy  of  our  new  bul-  = 

2                         letin.  Mailed  to  any  address  on  request.  = 

McKiernan-Terry  Drill  Co. 

234  Broadway,  New  York,  N.  Y.  | 

=            Can.  Rep.,  Canadian  Allis  Chalmers,  Ltd.,  Toronto,  Ont.  I 

|               Rock  Drills,  Core  Drills,  Hammer  Drills,  Atlas  Jacks.  = 

|      Foreign  Representatives — British  Steel  Piling  Co.,  London,  Eng.  | 

~'">  ..».....Hi..i.........n.n...i.ii».i..iini....ni....n.....n  ..»..n.in....ni....Hi..iiiii.ii....n.....in.»..i...i.i..£ 
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Ready  for  a  long,  steady  grind  with- 
out repairs.  Great  strength  but  low- 
power  consumption. 

The  Adjustable  Breaker  Plate  posi- 
tively assures  a  uniform  product. 

Write  for  Bulletin  147-23 
containing  all  details. 

The  Jeffrey  Mfg.  Co.,  Columbus,  0. 


New  York 

Boston 

Denver 


Philadelphia 
Pittsburgh 
Montreal 
Chicago 


Cleveland 

Milwaukee 

Birmingham 


FLORY 

Hqasts 


FLORY  HOISTS  equipped  with  S 

the  Improved  Patent  .Swinging  At-  = 

tachment,  are  unequalled  loi  easy  § 

opeiatlon,  reliability  and  durabil-  § 

iiy.  It  you  have  hoisting  to  do,  it  = 

will  pay  you  to  investigate.  | 

Just  write  for  Catalog  No.  25.  i 

S.  Flory  Mfg.  Co.  I 

Bangor,                        Pa.  i 

'ii.iiiHiiKmixiii.iHi.i  i  i........Hii...».».i».i..Hii..i...in»..u.in..H.....un..i.u  ...inn.  mil  iiiunmuiE 


WATERBURY 

WIRE  ROPE 

of  Standard  and  Armored  Construction.  Manila 
and  Sisal  Cordage.  Fibreclad  Wire  Rope.  We 
make  Ropes  for  every  purpose.  Write  for  prices. 

WATERBURY  COMPANY 

63  Park  Row  New  York 

Chicago  San  Francisco  Dallas 

Boston  New  Orleans 
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Austin 

Trenching  | 

Machines  [ 

are   "full  capacity"  excava-  § 

tors   digging   every  working  E 

minute  of  the  day  with  a  = 

full    bucket   load   in   every  = 

bucket,  every  trip.  = 

Our  catalog  No.  102-A  tells  = 

now  you  can  dig  trenches  and  = 

ditches  easier  and  far  more  = 

cheaply.    Our  engineers  are  = 

ready  to  co-operate  with  vou  = 

without  obligation.    And  fi-  = 

nally  the  machines  that  will  = 

do  the  work  Austins  have  = 

done  are  well  worth  invest!-  = 

=                                                                        gating.  Write.  = 

j  F.  C.  Austin  Drainage  Excavator  Co. 

Railway  Exchange,  Chicago 

~iiiiiiiifiiiiiiiiiiFiiii  iiiiiiiiiiii.iiifiiiiiiiitiiiiriiniiiiiniiiiiiiiiiiiiiiiiiiitiiiiifiiiiKiiiiiiiiiniiiiii  nmiiii.i..i.mii.ii.iiinm.mii 
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J  The  TERRY  &  TENCH  CO.,    Inc.  I 

|               Bridge  Builders,  Manufacturers  of  Derricks,  1 

Erection  plant  and  Shipyard  Cranes.     Con-  | 

|                     tractors,  Structural  Steel  erection.  f 

|                                               Room  5717.  | 

|  Grand  Central  Terminal,  New  York,  N,  Y.  I 
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THF.W  SHOVFLS 

Remove  concrete  and  macadam  quickly  and  eco- 
nomically by  use  of  the  'Phew  prying  motion  Read 
explanation  of  .this  anil    Hit  Thew  exclusive  fea- 
tures in  Circular  I 
1200  Thews  are  In  operation  today.  Write 
for  Catalog  "I"  and  List  of  Thew  Owners. 

Th  E_  TTftEW AmQM'Mm  IWMtiji.  immmmm 


CIIIIIIMIIIIIIIIIIIIIII  in 
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T  S 


7lllllllllll«iiriEiiitiiirii*iiiiji»ijitjiitii*it»it»tiiiiiiiiiiiiiitiiii*iifiiitEitaiittii^iiiijiitii<iiiiiii«iiiiiiitiiiiiittiiltilliiii«iiicii»lii«lrlji»tlliiii  tr= 


December  30,  1915  Buying — E  N  (1  I  N  E  E  R  I  N  G    NE  W  8— Section  53 

I" ''"''''"''M''"''"'''^^^  glllllllSIIMMIUIUIIUllIIIHHIUnilUUIIIIIIIIiniUlllNUUtll  1 1  ■  1 1  ■  1 1  ■  ■  ■  1 1 1 1 1 1 1 1 1  IIIIHHIIHI1IIHIIIH.IIHIMMII.INI...  ■,,.„„. 

1  The  OHIO  Makes  Good   Everywhere  I 

I       Over  two  years  have  elapsed  since  the  purchase  of  the  OHIO  \ 

|    crane  by  the  Babcock  &  Wilcox  Company  of  Bayonne,  N.  J.,  I 

|    who  own  and  operate  four  different  makes  of  locomotive  cranes!  I 

|       Every  part  has  been  given  the  service  test  by  severe  usage.  i 

I       Not  one  part  has  been  replaced  that  was  defective  or  broken  I 

|       Do  you  wonder  this  OHIO  made  good?  1 

|  Write  for  Catalogue  No.  5.  1 


The  Ohio  Locomotive  Crane  Co., 

Mansfield  St.,  Bucyrus,  Ohio  I 


=  30  Church  St., 

=  Fisher  Bldg., 

=  Home  Life  Bldg., 

=  Oliver  Bldg., 

=  Edward  R.  Bacon  Co., 

=  Contractors  Equipment  Co., 

=  N.  C.  Walpole, 

=  Pavid  Oaebr,  950  Rockefeller  Bids 

|  Kelly,  Powell,  Ltd., 


New  York 
Chicago 

Washington,  D.  C. 
Pittsburgh 

San  Francisco — Los  Angeles 
Seattle,  Portland 
Birmingham,  Ala. 
Cleveland,  O. 
Winnipeg,  Montreal. 


™"'  1111  '  Hiiiiuiiiiiiiili  1 1  ( >  1 1 1  r  1 1 1 1  <  1 1 1 1  mum  mm  inn  im  ,  imimmimi  
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|  Heavy  Work  Requires  Good  Equipment         ■  f 

I  INDUSTRIAL  WORKS  CRANES 

|  Successfully  take 
|   the  Hard  Knocks 

1  Catalog  108 

|  shows  many 

|  photographs  of 

|  our  different 

|  machines  erect- 

|  ing  bridges  and 

I  buildings  and 

|  handling  mater- 

I  ial. 

|  Better  write  for  this  book  now.  | 

I  INDUSTRIAL  WORKS,  Bay  City,  Mich.  I 

 '""'"""'I  limiiiiiiilimmimiiiiiiiiiiil  miiimimimmi  imimiiiiiiMiiiiiiiiiiimi  iiimimmmiimiiimI 
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I  Traveling  Cranes  1 

I  For  Power- House  and  every  service.    Electric  I 

I  and  hand-power.   Clearance  diagrams  and  other  I 

|  information  for  initial  layouts  gladly  furnished  I 

|  !o  engineers  on  request.     Send  for  catalog.  | 

[  We  make  Tainter  Gate  Hoists  I 


Complete 
Foundry 
Plants 


WHITING 

FOUNDRY  EQUIPMENT  CO 

HARVEY- ILL.  U.S.  A. 


Cranes 
of  All 
Kinds 


High  Conveying  Speed 

of  the  Lidgerwood  cableways  makes  them  the 
most  efficient  and  economical  machines  for 
handling  materials  over  long  spans. 

Send  for  Bulletins  31  and  32. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  New  York 

Philadelphia  Pittsburgh  Chicago  Seattle  London,  Eng. 

» 
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Steam  Behind  Gravity 


ror- 


1  Positive,  Powerful,  Driving 


71 """"""  imiiiiiMiiiii  imiiiiimmiim,,  iiiliiiillllll  imimi  i  


— quick,  telling  blows 
that  are  driving  steel 
sheeting,  wood  piling, 
concrete  piles,  and  pipe 
on  the  smallest  as  well 
as  the  most  prominent 
foundation  and  under- 
pinning contracts  TO- 
DAY. And  driving  them 
better! 

NATIONAL 

PILE  HAMMERS 

keep  the  pile  moving  in 
"live"  soil  —  with  no 
"brooming"  or  "slip- 
ping." 


Send  for  our  booklet  H  on 
pile  hammers. 

National    Hoisting    Engine  Co. 

Harrison,  New  Jersey 
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l_^OR  elevators,  dredges, 
lumbering,  mining,  oil- 
well  drilling,  suspension 
bridges,  stump-pulling, 
cranes,  derricks,  ships' 
rigging  and  every  other 
form  of  wire  rope  use. 

Ask  for  illustrated 
catalogue 


Proper  Weight 
D  is  tribu  tion  in 
Owen  Buckets 

Directly  results  in  in- 
creased outputs.  The 
greatest  amount  of 
weight  is  below  the  cen- 
ter, so  that  it  sits  up 
and  digs,  even  when 
placed  at  extreme 
angles,  as  shown.  This 
permits  theOwen  todig 
where  it  would  be  impossible  for  some  buckets; 
it  entirely  eliminates  the  necessity  for  re- 
"  placing"  the  bucket,  and  is  of  very  great 
value  when  dredging. 

Hundreds  of  Owen  Buckets  are  in  use  in  all 
kinds  of  work.  They  invariably  give  satis- 
faction, and  because  of  distinctive  character- 
istics are  being  more  rapidly  adopted  than 
any  other  bucket. 

There  are  many  reasons,  all  of  which  are 
explained  in  our  literature,  that  will  be  sent 
upon  request. 

Ihe  Oven  Bu^ket-Cp 

533-535  Rockefeller  Bldg.,  Cleveland,  Ohio 


American  Steel  &  Wire  Company 

|     Chisago  New  York  Cleveland  Pittsburgh  Worcester  Denver  = 

Export  Representative  :    U.  S.  Steel  Products  Co.,  New  York 

E  Pacific  Coast  Representative:   U.  S.  Steel  Products  Co.  H 

=  San  Francisco  Los  Angeles  Portland  Seattle 
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Link-Belt  Cranes 

1  For  Reliable  Service  I 


Link -Belt 


Company 


Philadelphia 
Chicago 
New  York 
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|   In  difficult  work  the  

I  0.  S.  Locomotive  Cranes  and  Buckets 


insure  satisfaction. 


Correct  Design 

Right  Material 

Superior 
Fabrication 


Orton  &  | 
Steinbrenner  1 
Co.  J 

CHICAGO,  ILL.  | 
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THE  SESSIONS  FOUNDRY  CO.  I 

BRISTOL,  CONNECTICUT  | 

Sewer  and  Subway  I 
Manhole  Castings  | 

Sewer  Catch- Basin  E 
Castings,  Etc.  § 

-TO     ORDER—  | 
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Have  You  Seen  Norwalk  Motor-  | 

Driven  Compressor?  | 

Full  Lead,  Part  Load,  No  1 

Load,  according  U)  demand.  | 

Don't  be  satisfied  with  the  = 

"as  good"  kind.  Get  "IT!"  § 

The  Norwalk  Iron  Works  Co-  1 

South  Norwalk,              Conn.  = 
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1  WE  DIG  EVERYTHING  EX- 

=  CEPT  ROCK.    IN  BANK  OR 

I  BELOW  WATER  LEVEL  AT 
|  LOW  COST. 

|     Write  for  Catalog  and  state  requirements. 

1  The  Cable  Excavator  Co. 

I     Commercial  Trust,         Phila.,  Pa. 
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METALINE 

(Trade  Mark  Reg.) 

BUSHINGS  for  LOOSE  PULLEYS 

and  similar  places,  positively  avert  the  danger  of 
FIRE  which  is  always  present  where  oil  is  used 
for  lubrication. 

THE  METALINE  COMPANY 

Sole  Manufacturers 
6  West  Ave.  Long  Island  City,  N.  Y. 


DEXTER  I 

for  | 

Service  and  | 
Quality 

Dexter     Portland  § 

Cement  Company  = 

Nazareth,  Penna.  = 


Old  Dominion  Portland  Cement 

Manufactured  at  Fordwick,  Va. 

Phoenix  Portland  Cement 

Manufactured  at  Nazareth,  Pa. 
The  finest  ground,  strongest  cements  on  the  market. 
Prices  quoted  all  points  north  and  south. 

Wm.  G.  Hartranft  Cement  Company,  Sole  Selling  Agent. 
Real  Estate  Trust  Bldg.,  Philadelphia,  Pa. 
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-%MtE. GALVESTON  Tcxas1     send  ro»  pamphlet 


PILING— TIMBERS 
TIES- WOOD  BLOCKS 


Your  Specifications  or  Ours  Correspondence  Solicited 

THE  BARBER  ASPHALT  PAVING  CO.,  Maurer,  N.  J. 


-aiiiiiiiiiiiiiimmiiiiiimmiiimimimim  iiiiiiiiiiiiimiiiiiiiiimiiiiiMiiiiiiiiiiiiiiuiiiiiiiimiiiiiiiiiHiiiiiiMiiiiiiiiiiimnnniii^ 

milium  1  iiiiiiii  iiiiiiii  nut  uiiiniiiiii  i  m  miimii  in  j  iiiiint  in  i  lilliiiiiiiiiiuiiiiiiiiimiiiilimiimimiiiiiiis 

I  EPPINGER  &  RUSSELL  CO.  1 

§  Wood  Preservers  Since  1878.  § 

[    CREOSOTED  i%w  I 

|  Untreated  Yellow  Pine  Lumber  and  Ties.  § 

|  Works  at  Jacksonville,  Fla.  Main  Office-  = 

Long  Island  City,  N.  Y.  165  Broadway,  N.  \  | 

niiiiMniuMiMiiinriiiiiiiiinMinMiiiiHiiiHMlHiiiiiiiiMiMHMiMiiiiiiiinniiiiiiMiiiinuiiMiiiiiMiMiiHniiiiiiiriirMiiiMiMiiMiiiiiiiiiPiiil 
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1  LETTENEY  IS  LASTING  I 


-iiiiiiiinimmiHiimiinimMniimiimiiiiiMiiiiMiiiuiiiiiuiiiiMiiiiiMiiiH  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiI 
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B.  M.  Co's  Kyanized  Timber  Best 
,.        .  f°r  Building  Construction 
§e?H„f°r  Trestles,  Ties,  Flooring,  Roofs, 
Bridges,    Poles   and   General  timbering 
S0*-,  Lasts  a  life-time  without  decay 
Write  for  details.  *' 

BERLIN  MILLS  COMPANY 
Portland  Maine 


1867 


=  Th?  oldest  high  boil- 

=  ing  Coal  Tar  Wood 

=  Preserving  Oil  on  the 

=  market. 


llf^WDODIil 
I  PRESERVATIVE 


1915 


Large  or  small  lots  = 
shipped  promptly.  | 

|   THE  NORTHEASTERN  CO.  BOSTON,  MASS.  I 

aiiimmiiiiiiiimiiiiiiii  iinimiimiiiiiiiiliiiiminiiiiiiiiiiiiiiiiii  imimmimmimmuiiiniimi  iiiiiiniiiiiiiiiiiiiiii 
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|  American  Creosote  Works,  | 

|  New  Orleans,  La.  (Station  B) 

1       Creosoted  cross  arms,  Lumber,  Paving  Blocks,  Piles,  Poles  and  Ties.  | 
^       Private  free  wharf  for  ocean  vessels  at  New  Orleans. 
=      Capacity  100  million  feet  board  measure  annually. 

|   Plants  at   New  Orleans,  La.,  and  Louisville,  Miss.  1 

SlHNIIIll  N  Mill  IIIIIIII  MIMIIMI  II  M I II I II  Ml  MM  M I M I M I M I II II 1 1 1 1 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 M 1 1 1 1 M 1 1  III  M  MIMIll 

aiiiuiiiiiimiiimmiiiiimmiiiii  iiiiimmimiiiimum  i  iiimmmii  mi  iiiiiiiiimiiiiiiiiiiiii  mmu 


|    E.  A.  Buell,  President. 


Percy  A.  Smith,  Asst.'  Mgr 


Edm.  Christian,  Eng.  and  Gen.  Mgr. 


=  Office:  30  E.  42nd  St 
=  New  York  City 


Works:  Portsmouth,  I 
Virginia  I 


|  NORFOLK  CREOSOTING  CO.  I 

I  Citizens'  Bank  Building,  NORFOLK,  VA.,  U.  S.  A.  | 

|  A  MODERN  PLANT  Adapted  to  filling  the  Most  Rigid  Specifications  | 
|  Send  for  Descriptive  Book — Spanish  or  English  I 

•~"  ■■iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiriiifmiiiijliiillliiiiiiiiii  iriiiiiiiriiiiiiiiiiriiriiiiiiiiiiiiiiriiiiiiiiiniiii  iimiiiiiiiiuni 
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|    Parsons  Trench  Excavators  I 

|  for  excavating  | 

|      Sewer,  Water  and  Gas  Main  Trenches  I 

|  Send  for  our  latest  Catalog  1 

|      The  Parsons  Company,  Newton,  Iowa  § 


A%V  Established  1881  V/> 

.  SEND  FOR  CATALOGUE  B  *< 
Creosoted:  Railroad  Ties,  Bridge 


IMMMIlMllMIMIlMMMMIMillMIMMIMIIMIMMMMIMMMIIIMMHIlMIMIIHIlMIMIIMmiimmmimm 


iiiiimiiiiiiiimiiimiimimiiiiimt 


illl|l,l|l'»'"l"»ll"WIII«ll«IMHIIIIIIIIIIIIIIIIIIIIIlllimilllllllimil  MIIIIIIIIIIIIIMIMIIMIIIIIMimillllMIIIMIIIIIIIMIIIMIIMIIIIIIIIIJ 

I  WHV.^^      PRESERVES  I 

I  TV  II  I  CARBOL/NEM       wood  f 

I   EVERYWHERE  I 

=  Simple  methods— known  costs— explained  in  new  special  circular— get  It.  = 

i  AX!?caf/^?boUneum  5reve"ts  decay  of  wood.    Doubles  life  of  timber:  § 

=  S?,s«l  l/2J°  2ci  peJ-  s%  ft  ~ $S  to     2  Per  1000  ft.  B.  M.  Applied  by "brash!  § 

5  spray  or  open  tank.  37  years' continuous  service.  Depots  everywhere.  = 


C  A RBOLINEUM  WOOD  PRESERVING  CO. 
.191  Franklin  St..  Niw  York;  312  Prairie  St.,  Milwiukee:  161  Front  St..  Portland.  On. 


_  '  '  »   -  —  -"»&        iv/vi\o  ,  VlUSb  A\  i  m  s , 

Lumber,   WYCKOFF    CONDUIT  FOR  UNDER.I 
|      GROUND  WIRES;  Also  Wood  Pipe  and  Steam  Pipe  Casings.  I 
?7i  mil  ii  mi  i  imi  i  in  i  ri  irr  1 1  ri  i  ii  1 1 1  m  i  m  i  n  i  mi  i  mi  mmiimimiiimmmmiimi  mm  mi  mm  iiiiiilllllllliiiiiiiiMimiiiiiiinii 
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Cuts  Wood  Pre-  I 
^  serving  Bills  in  1 
Grade  One       Half  | 

I    Write  for  Booklet.  | 

4  BARRETT  MFG.   CO.  1 

New  York  | 
Branches  In  Principal  Cities.  1 

Sllllllllllllllllll  II  llllllimUmilllllllllllllllllllllllllllllllllHIIIIIIIII  1  11 1  III  I M 1 1 1  Ill  I M 1 1 1 1 1 II 1 1 M 1 1 II I  III  I M I  Ml  I IMI  MdH 

aiiiiuiiiiiii  iimiimimmmimiMimiMiiiiiimmmiimiiiHii  miimim  i  imiiimi  immmimimimmiiiiii  inn 


Creosote  Oil 


S.  P.  BOWERS  CO. 

112  N.  Broad  St.,  Philadelphia  Snruce  4565 

WHITE   OAK    and    YELLOW  PINE 


1  Timber 


Cross  Ties  = 


-■iniiiiiiinHiHiiiiiiiiiMiiiiiniiiniiiiiiniiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiniuiuiiiiiiiiiiiiiiiiiiiiiiiiiiiii  hhiiiii  iiiiiiiiiiiuiiH 

Hiiwiuimiiiiiiimiliii^^ 

I  TRENCH  MACHINES  I 

We  sell  and  lease  All  Kinds  of  Hoisting  and  i  I 

Conveying   Machines   for   Trench   Work.  1  I 

Catalog  Sent  Upon  Request.  =  | 

I  Carson  Trench  Machine  Co.,  Boston,  Mass.  I 

I   BRANCH'  OFFICES:  Rose  BIdg.,  Cleveland;  348  James  St.,  Montreal.     |  1 

TJIMIIIIItllirrillllllllUirillMlllIMIIMIIMItllMMIIMIIIMIIIMIIIIIIlllllllMlllMlllllllllllllMIMIIMPllllllMIIIIIMIIMIIIIIIMIIMI  Illllllllll!  I 


Piling 

|  New  York  Representative, 

|  A.  L.  Richardson,  90  West  St.,  Phone  Rector  3749  1 

Hllllllllllllllll  "Ill  IMIIIMI  IIIIIIIIIIIIIIIIIIIIIIIHIIIIII  IIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIMIIIIIIIIIll 

yiiimiiiiiiiiiiiiiiiii  i  i  imimiiiiini  iiiiiiiiiiiiiimi  iiiiiimiiiiimimmimmiiiiiiiiiiiiiiimimiiiinimiiiinio 


CREOSOTED 

Wood  Block  Paving  Bridge  Timbers  1 

Ties,  Poles,  Piling,  Cross-Arms,  Conduit. 

Also  Ties  Treated  with  Zinc  Chloride. 
Pittsburgh  Wood  Preserving  Co.        The  Ohio  Wood  Preserving  Co.  § 
Michigan  Wood  Preserving  Co. 

OFFICE:  Commonwealth  Building,  Pittsburgh,  Pa. 
PLANTS:  Pittsburgh,  Penna.  Orrville,  Ohio,  Reed  City,  Mich. 

iiiiMiiiMiiMiiiiiiiiiiiiiiiiriiiiiiiiiniifiiiMiiiiiiiiniiHiiiriiiriiiruiiiiniiiiiiiiiiiiniHiiiiriMiiitiiiiiiiniHMiiiiniMi  nuiunimiuin 
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Vol.  74,  No.  2? 
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|  Aetna  Explosives  [ 

1  Quality  [ 
J         Efficiency  I 
Prompt  Service  | 

|  High  Explosives  for  every  purpose.  1 

|  Farming  Dynamite,  for  sub-soiling,  ditching,  1 

|  and  tree-planting.  | 

|  Black  Blasting  Powder.  1 

|  Blasting  Supplies  of  all  kinds.  1 

|  Permissible  Powders  passed  by  the  Bureau 
of  Mines,    Department  of  the  Interior: — 

|  Aetna  Coal   Powder,   Collier  and  Coal 

|  Special  Powder  in  all  grades  for  all  kinds  of 

|  mines.  | 

1  All  made  in  our  own  factories  under  the  super-  1 

|  vision  of  experts.  | 

|  Always  at  Your  Service. 

|  Aetna  Explosives  Company,  Inc.  ( 

|  2  Rector  Street,  New  York  City  | 

=  '  Successors  to  E 

|    Aetna  Powder  Company  Miami  Powder  Company  | 

|    Keystone  National  Powder  Company  and  others  § 
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uiiiiiiiiiiiiii  i  mi  iiiiiiiiimiiimimmmiimiiiiiim  minimi  i  imiiiimim  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiini! 

|  Business  Established  1832  f 

I  The  Lawrence  Cement  Co.  I 

I  No.  1  Broadway  New  York  1 

I  Selling  Agents  fop  | 

PORTLAND  ^^CEMENT 

In  Successful  Use  Upwards  of  a 
|  Quarter-Century  | 

I  Book    on    request    showing   uses   and    testimonials  f 

-iiiimmmmiiiimimimimimimmiii  iiiiiiiiiiiiiiiiininiii  iiiiiiiiiiiiiiniiiiiiiiiiiniiiiiiii  i  i  iiiiiiiiiiiiiniiiniR 
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|    Pedestal  Pile  Foundations 

§     p  -2        Ask  for  64-page  Hand-Book — E.  N. 

MacArthur 

Concrete  Pile  and  Foundation  Co. 

11  Pine  Street,  New  York 

C'hicifeo,  San  Francisco,  Montreal,  Boston, 
New  Orleans,  Atlanta,  Detroit,  Cleveland, 
Cincinnati. 

Shiii  iiiiiiiiiiiini  ii  mi  niiiiiiiiii  mini  i  in  mill  iiiiiiimimimiiiiii  iiiiiiiiiiiiini 

g"i>  IIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIII11I1IIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII  llllllllllllllllllll  I  a 


^"CONCRETE  FOR  PERMANENCE" 

CERTAINLY 

the  knowledge  that  you 
are  dealing  with  positive 
qualities  gives  you  an 
assurance  that  makes  for 
resultful  work. 

In  concrete  structures 
the  positive  qualities — 
the  known  factors — are 
the  absolute  uniformity 
and  acknowledged  qual- 
ity of  Atlas  Portland 
Cement.  Over  six  million 
barrels  of  Atlas  were  used 
to  build  the  Panama 
Canal — not  one  rejected. 


siiiiiiiiiiiiiMiiiiiiiiiiiiiitiiiiiiiiiiiii  mm  1 1 1 1  ■  1 1 1 1 1 1 1 1  j  1 1 1  j  1 1  ■  1 1  [■  1 1 1 1 1 1  iimmmimimmimimmimimmimmiiliiiii 

I  THE  VARIETY  IRON  &  STEEL  WORKS  GO.  ( 

|  CLEVELAND,  OHIO 

BLAST  FURNACES,  PLATE  WORK,  BOILERS,  FOUNDRY 
[  AND  MACHINE  WORK  ( 

|  AND     STRUCTURAL     WORK    OF    ALL     KINDS  | 

^imm.iniMMiiiiiMiiMiiimimmimiiiMiiiiiMiiMiiiiiii  iimmi  i  i  miiiiimmimimmimimmmimmmimmn^ 

uniiiiiniii  Niiiiinmimiiimi  iiiiiiiiiimmimimimmmiiii  mmi  iiimm  iiiiiimiiiimmmiiMiiiiiiiiiiiiiliti 

1  Wisconsin  Bridge  and  Iron  Company  § 

Milwaukee,  Wis.  | 

I    Mining,  Mill  Buildings  and  Railroad  Bridges.  1 


=  1619  Monadnock  Block 
=  Chicago,  III. 


Branches: 
505  Moffat  Block 
Detroit,  Mich. 


510  Finance  Bldg. 
Kansas  City,  Mo. 


Established 
1837 


SALES  OFFICES: 

New  York,       1270  Broadway 
Boston,  161  Devonshire  St. 

Philadelphia,  621  Arcade  Building 

niiiiiiiiniiinniiiiiniiiiiiiiiiiiiininnnirmiiiiiiiiiiiininiiiiniiiiiniiiirnniiiiiiniiiiiiiiiiii  iniiiiiiiiiin  mini  immiFs 


Tiiiiimrniiiiniiiiiiiiiiiiiiimiiiriiiiminiiiiimimiiiiimii  iiiiiiiiiiiMiiiliiiiiiiiiiiiiiiiiMiiimiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii: 

^miiimmimimimiimmimmmiii  mimmiiiiimimmiimmimmimmimmimmiii  mimmiiii  miiiiiimiihiiiu. 

A.  J.  MORSE  &  SON,  Inc.,  bo?ston!  fS^sl  l 
DIVING  APPARATUS  I 

LATEST  DESIGNS   Orders  filled  day  received  | 
U.  S.  Navy  Standard  § 
Special  apparatus  built  to  order  | 
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FRENCH'S  Portland  CEMENT  | 
SAMUEL  H.  FRENCH  &  CO.  | 
PHILADELPHIA  [ 

ESTABLISHED  184*  | 
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Check  the  Items 


What  do  you  demand  when  you  buy 
steel  for  concrete  reinforcement? 


Right  price,  right  quality  and  quick  delivery — you  get  all  these  when  you  order 


Steel  for  Concrete  Reinforcement. 

In  addition  you  get  that  remarkable  toughness  and  endurance  in  the  steel  which 
rail-steel  must  possess.  We  shall  be  glad  to  quote  you.  Also  send  you  a  copy 
of  our  interesting  Bulletin  which  describes  in  detail  the  making  of  Franklin 
Steel  for  Concrete  Reinforcement. 


iflcP 


FRANKLIN  STEEL  WORKS, 


Boston  Office, 
12  Pearl  St. 
Fort  Worth  Office, 
306  Western  Natl.  Bank  Bids. 

Chattanooga  Office,  328  Carter  St. 


Franklin,  Pa.,  U.  S.  A. 


Philadelphia  Office, 
411  Real  Estate  Trust  Bide 
Cleveland  Office, 
1320  Rockefeller  Bide 

New  Orleans  Office, 


Buffalo  Office, 
Erie  County  Bank  Bide 
New  York  Office, 
30  Church  St. 
507  Queen  &  Crescent  Bide 
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They  go  up 
but  one  way 


It  doesn't  take  skilled  labor  or  any  experimenting  to  I 

handle  speedily  | 

HYDRAULIC  pSd  FORMS  I 

Made  in  interchangeable  units — die  cut  to  fit.  They 

can  go  up  but  one  way — the  right  way.    The  only  tool  1 

necessary  is  a  hammer — and  if  you  don't  have  a  hammer  | 

handy — use  a  brick.  = 

Let  us  tell  you  what  Hydraulic  Forms  will  do  for  you.  1 

The  Hydraulic  Pressed  Steel  Co.  | 

3152  East  61st  Street,  Cleveland,  0.,  U.  S.  A.  1 

Representatives:  E 

New  York,  N.  Y.,  Brown  &  Sites  Co.,  30  Church  St.  1 

Chicago,  111.,  American  Metal  Form  Co.,  1205  Fisher  Bldg.  = 

 111111111  1  111111  '  1 1 1  f  1 1  r  1 1 1 1 11  IIMIIIIIIIMIIIIIIM  IIIMIIMIMIIMI  I  I  milll   F 


Reinforcing  and  Metal  Building 
Materials  That  Save  Money 


Multiplex  Steel  Plates  save  concrete  and  minimize  dead  load  in  heavy  .service 
floor,  roof,  sidewalk  and  bridge  construction.  Concrete  can  be  dumped 
right  upon  plates. 

Reduce 
Cost 
And 
Dead 
Load 


Pressed  Steel  Cores  displace  concrete  and  fori 
heavy  long-span  Moor  construction  Removal 
to  28.  Depths  i"  to  11".   Lengths  30"  and  i 


ioucrete  j<iisis  in  lighi  and 
or  Permanent.    Gauges  22 
standard  width,  20". 


|  We  Also  Make 

|  Rib-Trtis  Reinforcing  and  Fun-inn  Plates,  for  reinforcing  thin  concrete  slabs  | 

=  for  roofs,  sidewalls,  partitions  and  sidings;  Frrrn-Litliic  Reinforrinu  Plates  = 

=  for  reinforcing  concrete  slabs  for  flat  or  arched  roofs  and  floors,  sidings  or  = 

=  buildings,  sidewalks,  etc.:  Berger's  Expanded  Metal  Lath,  for  stucco  walls.  | 

=  partitions,  ceilings,  and  every  other  kind  of  work  requiring  plaster;  Corner  I 

=  Beads,  for  protecting  exposed  plastered  corners.  = 

=  Mention  the.  products  that  interest  you  and  writ?  for  our  Special  Catalog  F.E.  N.  f 

[  The  Berger  Mfg.  Co.,  Canton,  O.  [ 

|  Address  our  Nearest  Branch  for  Best  Service: 

=  Boston  New  York  Philadelphia  Chicago  St.  Louis  Minneapolis  San  Francisco  = 

1  Export  Dept.  Berger  Building,  New  York  City,  U.  S.  A.  = 

Slllllllllll  II  Illllllllllllllll  IIIIIII1IIIIIIIIIIIIMII  III!  I  J 1 1 1  i  I  r  1 1  i  I  ■  ■  I  r  1 1 1 1 1 1 1 1  ■  I  ( 1 1 1 1  r  ■  1 1 1  iiiiiiiiiiiillllliiS 


58 


Buying— E  NGINEERING    NEW  S— Sectioi 


Vol.  74,  No.  27 


gllllimiimmilllllllimill  in  1 1  ll  nil  ill  l  in  1 1  in  i  i > 1 1 1 1 1 1  ■■  1 1 ■  1 1 1 1 1 1 ■  1 1 1 ■  i  lllllliiiilllllllllllllllllllll  1 1 1 1 1 1 1  ■  1 1 1 1  r 1 1 1 1 ■  ] ] i  j i ■  j  n < 


|   |iiiiiiiiiiiiiiiiiiiuuiiiuiiiiiiiiiiiiii  i in i ilium i iii 1 1 ii i in 1 1 111 1 in i ii 1 1 iii ,  iiiiiiiiiiiniiiiiiuiimiiuiiiiiiumiiiHiii 


Painting  Metal  With 

Dutch  Boy 
Red  Lead-in-Oil 

cuts  down  depreciation  because 
this  pure  red  lead  paste  sticks  to 
metal  and  keeps  out  rust;  stays 
soft  and  workable  in  the  keg; 
spreads  far  and  easily,  forming  a 
firm,  insoluble  coat  on  the  metal. 
Send  for  booklet. 

National  Lead  Company 

New  York  Boston  Buffalo 

Cincinnati  Cleveland  St  Louis 
£hlcago  San  Francis™ 

Philadelphia  (John  T.  Lewis  &  Bros  C  , 
Pittsburgh  (National   Lead  &  Oil  Co.) 


=  3 


Westminster  Ave.  Bridge,  Vancouver,  B.  C, 
painted  with 

NOBRAC 

The  "standing-up"  qualities  of 
"Nobrac,"  the  Real  protective 
paint,  have  been  proven  under  the 
most  severe  conditions. 

If  you  have  steel  structures  exposed 
to  all  weathers — heat,  cold,  warm 
moist  air,  dry  burning  blasts — 
"Nobrac,"  coat  them.  Use  the  per- 
manent protection. 

The  "Nobrac"  Book  tells  of  tests, 
experiments  and  experiences  of 
Engineers  with  "Nobrac."  We'll 
mail  you  a  copy  if  you  want  it. 


smiliMil  iiiiiiiiinimiiiiiiiii  iiiimiimiiiiiiiiiii  u  iiiiiiiiiniiiiiiiiiiiiiiiiiiiii  i  i  uiijj 
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The  Patterson-Sargent  Co. 

Cleveland,  Ohio 
Chicago        New  York        St.  Paul 
i  Kansas  City  Dallas 
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For  Over  55  Years 

HENRY  MAURER 

FIRE  BRICK,  TILES  AND  BLOCKS 
Have  been  STANDARD  and  used  throughout  the 
country  in  the  largest  Metallurgical  and  Chemical 
Works.    Special  size  to  suit  requirements. 

WRITE  FOR  PRICES. 

HENRY  MAURER  &  SON,Mfrs.,420  East  23d  St.,  New  York 

Works:  MAURER,  N.  J.    Philadelphia  Office:  Penn  Bldg. 


(The  "Union"  Books  on 
I  Contractors*  Equipment 

|  The  "Union"  Line  consists  of  Pile  Driving  and  Excavating  Ma- 

=  enmery  and  Road  Builders'  and  Contractors'  Equipment. 

|  We  shall  be  glad  to  mail  any  one  or  all  of  the  following  books  free  to 

=  any  address. 

=  Book  No.  1 4 — Pile  Driving  Machinery. 

=  Book  No.  '  5 — Derrick  Excavators. 

|  Book  No.  10 — Buckets,  Cars  and  Contractors'  Equipment 

=  Book  No.  20 — Road  Builders'  and  Roofers'  Equipment 

=  Book  No.  21— The  Eldus  Asphalt  and  Oil  Distributor 

E  Book  No.  22— Standard  Road  Builders'  Kettle 

I  Book  N°-  23— The  Eldus  Asphalt  and  Distributor  with  Heating 
=  Attachment. 

|  Please  refer  to  the  books  by  number  and  ask  for  as  many  as  vou  can 

=  use. 

Union  Iron  Works 

I  West  Shore  Station  Hoboken,  N.  J. 
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^iiiiiiniiiiHiiiiniiiniiiiiiHiiiinHiiiiiiiiiiiiimiiniiiiiiuiiiiniiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiniirniiiiiiiiiiiiinniini  inimiiiini  § 

a1"  ""mm"  i  mini  imimmiiii  i  miiiiiiiiiiiiiiiiiMiiiiiimiiiuiimiiiiiiimimiiuiiiiiiiuiiiiiiimmiinii: 

I  MORAVA   CONSTRUCTION    CO.  1 

|  ENGINEERS  AND  CONTRACTORS  = 

=  Manufacturers  of  = 

STRUCTURAL  STEEL 

=  For    All    Purposes.     STEEL     BUILDINGS,      BRIDGES,      Etc.  1 

|  Capacity.  25,000  tons  per  year.  | 

§  General  Offices  and  Works:  85th  Street  and  Stewart  Ave  S 

|  City  Office:  Suite  1043-1045,  People's  Gas  Bldg.  150  Michigan  Blvd.,  Chicago,  UL  I 

riiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiNiiiiiiiiiiiiiiiMiiiiiMiiiiiiiiiiiiiHiiiiimiiiiiii  1 1 1  r  i  >  1 1 1 1 1 1 1 1 1 1 1 1  ■  1 1  ■  nmiini 

jjiiiiiuiuiniuuuiiiuiiiiiuiiiiiiiiiiiiiiiiiiiiiiii  iiiiiiiiiiiiiiiiMi|HiiMiiiM»Miiiiiiiiiiiii||iMiiiiiiiiiiiiiiiiiiiiiuiuiiiiiuiiiiiiiiiiiiur 

I  CONTRACTING  ENGINEERS  I 

STEEL  AND  MASONRY  CONSTRUCTION  1 
i  PIERS  AND  SHEDS     COALING  PLANTS  1 


Cable  Address,  Santee  New  York. 
Cable  Address,  Pawnee  Havana. 


Western  Union  &  Lieber  Codes  Used.  = 
Havana  Office,  Zulueta  36  D.  § 


1  THE   SNARE   AND   TRIEST   COMPANY  1 

H  Woolworth  Building.  233  Broadway  New  York  | 

^ 1 ' ' 1 M  f  J '  i " 1 1 J " 1 1 "  i " '  i  p  1 1 1 1  j  i  f  i  r  f  1 1  r  n  i  n  1 1  m  ,  [  i  m  1 1  p  1 1 ;  i !  i  r  n  i  p  i  t  1 1 1 1 1 : 1 1 1  r  1 1 1  r  1 1  r  i  :i  Tir  tr  i  r  1 1  ir  T  ill  inTiiM  till  nil  riu  i  ti  ii  r  r  1 1 1  r  1 1  r  i  m  ii  ii  i  m  1 1 1 1  m  1 1  fr 


II. 


December  30,  1915 


Buying— E  NfUNEEKIN  G    N  E  \Y  S— Section 


50 


auuiiiiiiiimiiiiuiiiniii  i  iiiiiii  i  MMiiurt  iiiii  i  j  mi  rim  miiiii  nun  unit  n  mi  i  in  ig    giiiiiiiii  Hint  mi  iiuriif  ■imiiiiiiiif  in  iimiiiiif  niriiiin  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiumiiiiiniiiiiiiiuii: 


R ITER-CON  LEY 

MANUFACTURING  CO. 

Designers  Fabricators  and  Erectors  Of 
STRUCTURAL  and  PLATE  WORK 
Of  Every  Description 


Simplex  Concrete  Piling  Co. 

Tacony,  Philadelphia,  Pa. 
LICENSEES 


Blast  Furnaces 
Bridges  and  Girders 
Mill  and  Office  Buildings 
Gas  Holders 

Gas  Works  Construction 

Oil  Refining  Plants 
Penstocks 


Pipes  (Riveted  Steel) 
Stand  Pipes,  Tanks  and 

Towers 
Steel  Barges 
Oil  Tanks 

Galvanized  Transmission 
Towers 


»GH,  P/ 


CRANFORD  paving 

COMPANY 
2620  E  St.,  IV.  W.,  Wash- 
ington, D.  C. 
SIMPLEX  FOUNDA- 
TION CO. 
3400  Disston   St.,  Tacony, 

Philadelphia 
NEW    ENGLAND  FOUN- 
DATION CO. 
70  Kilby  Street,  Boston, 
Mass. 

HURLEY-MASON  CO. 
623  Perkins  Bldg.,  Tacoma 
Washington 


NATIONAL  CONCRETE 
CONSTRUCTION  CO. 
54   Itoaril   of  Trade  Hldg., 
Louisville,  Ky, 
CRANFOH D  CONST, 
COMPANY 
«0!>  (ierke  Bldg.,  Cincinnati, 
Ohio 

CHANFORI)  CONST. 
COMPANY 
Keystone  Bldg.,  Pittsburgh, 
Pennsylvania 
SIMPLEX    CONST.  CO. 
<  oristine  Bldg.,  Montreal, 
Canada 
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Please  communicate  with  nearest  office. 
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I .  M  BUILDING  &  ENGINEERING 


J-M  Asbestos  Prepared  Roof- 
ing and  Siding 
J-M  Corrugated  Roofing  and 
Siding 

J-M  Transite  Asbestos  Shin- 
gles 

J-M  Regal  Roofing  (Rubber- 
type) 

J-M  Mastic  Flooring 
J-M  Water  Proofing 
J-M  Water  Proofing  Coalings 
J-M  Asbeslo  -  Sponge  Felted 
Pipe  Covering. 


J-M  Steam  and  Electrical 

Conduit 
J-M  Packings 

J-M  Asbesfo -Metallic  Brake 
Blocks 

J-M  High  Temperature  Ce- 
ment for  Setting  Up  Fire 
Brick 

J-M  Cold     Water  Paint- 
White  or  Colors 
J-M  Electrical  Supplies 
Sec  out  Print:  Ad- 
vertisement in 
First  Issue  of  Every  Month. 

H.  W.  JOHNS-MANVILLE  CO. 
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1 1  FORT  PITT  BRIDGE  WORKS  | 

||  of  Pittsburgh,  Pa.  | 

1  j  BRIDGES  -  BUILDINGS  -  STRUCTURAL  STEEL  I 

I  I  General  Office,  House  Bldg.,  Pittsburgh,  Pa.  NewYork  Office,  45  Broadway.  I 
|    1     Chicago  Office,  Fisher  Bldg.  Purchasing  Dept.  and  Works,  CaDonsburg,  Pa.  = 
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Oil 


=  Offices  and  Works, 

|  BERLIN     -     -  CONN 

=  220  Broadway,  New  York 

=  Springiield,  Mass. 

^Illlllllltlllllllllllllllllll  i  niiiiiiin  ■iiiiiiniiii  ii  i  mi  1 1  n  i  in  1 1 1 1 1  m  1 1  linn  iiiiiiiiiiiminiiininnmiinimiin 
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I  SHERBR00KE,  QUE.,  CANADA  ! 

|  BRIDGES,  BUILDINGS,  TANKS  [ 

^  Send  us  your  inquiries  for  s 

|  Structural  Steel  and  Plate  Work  of  Every  Description  I 

MacKINNON,  HOLMES  &  CO.,  Limited  I 


""J"1"111  1  i  """"""iiiiiniiiiiiiinin  iiiiiiiiiimmiiiiiiiiiimnmii  iiiiiiiiiiiiiuiiiiiiu  if. 
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NEW  ENGLAND 
COLUMN  CLAMPS 


Save  15%  lumber  and  about 
20%  in  cost  of  assembling. 
Brace  the  wall  beam  at  t  he  floor 
above.  Clamps-straighten  and 
square  the  column  in  one 
operation. 


Write  for  further  particulars. 


j  New  England  Column  Clamp  Co.  i 

|  220  Devonshire  Street,  Boston,  Mass.  | 

niiiiiiiMiiiiiiiiiiiiiiiimiiiiiiiiiuuiiiiimiiiiiiiiiimiHiiiiiiiiiiiiiiiiii  iiiuiiiiiiiiiniiiiiin  iiiniiiminniiiiiiiiiiiiuiiiiiiiiiiiiil 


P  TROUGH  "w^sassBSs^assr. 

W'  FLOOR  -:  .-"J11  J    '  .'.  "{U./ 

IS  TUG  IEST  tOR 
.  BJ'OGES.*  ROADWAYS  OR  ilDeWALKS,      IS  ALSO 

ft  aAOAPTco.rpR  rtoons  or  heavy  warehouses 

<A    ;  W*CHIME-SHOPS,  rtRE  STATIONS.  SIDEWALK  AREAS 
riHEPROOFvBOILDINttS  AND  VAULTS. 

The  Youngstown  Iron  4.  Steev  Co., 

Youngstown,  Ohio 


riiiiiiiiiiiiiimiiiiimiimi  1 1 1 1  n  1 1  mi  n  i  n  i  mmiiimiiiiinni  mm  mm  m  ni  mini  iimiiiR 
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I  The  Mount  Vernon  Bridge  Co.  I 

ENGINEERS  AND  MANUFACTURERS  OF  1 

|   Iron  and  Steel  Mill  Buildings  and  Structural  Work  I 

|   Railway  and  Highway  Bridges,  Roofs,  Viaducts,  etc.  1 

1  MOUNT  VERNON,  OHIO  I 

liillilllliilHilliliiiiimiuiiiii  iiiiiiiiiiim  MiMiMiMiM  iiiiiiiiiii  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiiiiiiiiimmiiiini 
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BRIDGE  &  STRUCTURAL  CO 

MB1P  u/norccTCD  macc  w» 


WORCESTER,  MASS. 

BRIDGES  AND  BUILDINGS 


as 
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CRANES 


For  All  Purposes 
Electric  and  Hand  Power 


=  Case  Standard  Cranes  are  the  result  of  thoroughly  tested  ideas  secured  during  = 

E  many  years  from  the  best  designing  and  operating  engineers.    They  are  maun-  I 

=  factured  under  the  most  favorable  conditions  in  a  plant  recently  equipped  at  I 

=  large  expense  for  this  particular  purpose.    They  represent  the  greatest  value  = 

=  for  price  charged.  | 

|  The  Case  Crane  &  Engineering  Co.,  -  Columbus,  Ohio  1 

n"'  Illlllllllll  1  1 1 1 1 M 1 1 1 II 1 1 1 1 1 1 1 1 1 II 1 1 1 1  r  U I M  III  1 1 1]  1 1 11  1 1 1  ]  1 1 1 1 1 1 1 II I  Ml  II I  III  I  Mill  I  Ml  III  111  Ml  IHIIIIITIIIMIIIl  I  M^= 
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Page  Woven  Wire  Fabric  I 


Ask  us  for  prices  on  our 
special  process  reinforc- 
ing fabric.  Look  for  the 
half  pages  alternating 
with  this  advertisment. 


Page  Woven  Wire  Fence  Co. 

Monessen,  Penna. 
W.  N.  Wight  &  Co.,  5  Beekman  St., 
New    York,   Eastern  Representatives. 
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STEEL    BUILDINGS  I  I  " 

BRIDGES— STEEL  POLES  I  I 

TRANSMISSION   TOWERS  I  1 


BLAW  STEEL  CONSTRUCTION  CO.  | 

General  Offices  and  Works,  Pittsburgh,  Pa.  1 
New  York  Office,  165  Broadway.       Chicago  Office,  Peoples  Gas  Building.  I 

™""""<"  lllllIIIlIIIIIlllllIlltllllllMllllJlltlllllllMUIIIilllllllllUIIIIIIIllll  Illllllll  II  HI  |||l,|,t|  IIIIIIHIHHli 

g1"'"  '""  1  iMiiiimiiiiiiiiiiiiiiiii  ii  iiiiiiiimiiiiiiiiiiiiiiiiiiniHiiuiiiimitiiiiiiiiiiiiiiimiiiiiiiiiii  t 

fc  THE  FERGUSON  SNATCH  BLOCK  I 

(Patented  May  22nd,  1906)  = 

The  newest  thing  in  SNATCH  BLOCKS  as  well  as  § 

the  Simples!,  Strongest  and  Safest.    They  have  the  ap-  = 

proval  of  practical  men  who  are  now  using  them  in  large  § 

,  Humilities  throughout  the  country.    Cheaper  than  the  = 

I  Old  Style  Gate  Block,  and  we  think  it  a  better  block.  = 

Catalog  and  Discount  Sheet  Sent  on  Request  = 

PITTSBURGH  BLOCK  &  MFG.  CO.  1 

818  SOUTH  AVE.  N.S..  PITTSBURGH,  PA.  | 

"""""""I  I  "II  IIIIIIIIIIIIIIIMIIIIIIII  IIIIIIIIIIIIIIIIIMIIIIIIIII  II  IIIIIIIIHIIIIIII,,,,! 


Steel  and  Wood 


Kt0ecu  Rolling  Doors  and  Shutters 

ttyzr  uSSS&m-  New  System  of  Glazing  for  Skylights 

THE  KINNEAR  MFC.  CO.  COLUMBUS,  OHIO 

BOSTON  ..  ..  ..  GH  tc  AGO  PHILADELPHIA 


niiiiiimiimniiiniiiimii  MiMimiiiimimniminnnimiimininHniiiiinTiiimnnminriiii.ii.Hiiinii.n.HinniiHn.niiiHiniiiil 

a'"""""""""  """""""""I  "iiiiiimi  iiiiiiiiiiiiiiiiiiiiiiii  Hiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiimiiiiii  niiiiiuiinu 


Star  Brand  Blocks 


|ll""l"lllllll"l"ll"lllllllll"ll"ll"l  II"I"II"II"II"I"II"IIM"IIIIINIII1I",I,„III,IIIM"II,IIII  IIIIIIMIMIIIIIIMIIIMIMIIIIIIIIMS 

I  Missouri  Valley  Bridge  and  Ir0n  Co. 

1  LEAVENWORTH,  KANSAS 

Engineers  and  Contractors 

I  For  Bridges,  both  Substructures  and  Superstructures,  Sleel  I 

|  Buildings,  Fireproof  Wharves.     Pneumatic  I 

|  and  Open  Foundations.  = 

 111111  """"""""ii"  iiiiiiiiiiiiiiiiiii  iiiiiiMiMiiiiiiMiiiiniiiiiiiiiiiiiiiiiiiiiiiiiniiiiiNiiiiiiin  iiiiiuiimii 

I""11"  1111111  "I""""""""""!  ""ii"  mi  "iiiHimiiiiiiiiiiiiiiiiiiiuiiiiiniiiiiiiiiiiiiiiiiuHiiiiiiiiiiiiiiiuii! 

|  LACKAWANNA  BRIDGE   COMPANY  | 

|  CONSULTING     ENGINEERS,      DESIGNERS  i 

=  MANUFACTURERS  OF  STEEL  STRUCTURES  = 

|  GENERAL  CONTRACTORS  FOR    FIREPROOF   CONSTRUCTION  1 

|  NEW  YORK,  CHICAGO,  BUFFALO,  MILWAUKEE,  HOUGHTON,  MICH  | 

J  WORDEN-ALLEN  COMPANY  1 

«""'""»"!  '"""""""""""IIIIIIIIHIHIIHHIIIIIIIIIIIIIIIII  I  III""""""""""","""!",!"""",,"""""!,!"  mil 

|ii"i"i"ii"ii"iimiiiiiiiiiiiiiiii„ii  iiiiiiiiriiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii  in  ilium  iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii,. 


Are  Standard 

For  any  lift  or  difficult  working  condition  = 
able'       safest"  strongest  and  most  dur-  = 

Boston  &  Lockport  Block  Co.  I 

108  Condor  St.,  East  Boston,  Mass.  i 
New  York  City  Chicago  E 

33  South  St.    413  Fort  Dearborn  Bldg  = 
=  San  Francisco  110  Market  St  = 

51111111111111111  ■■■iiiiiimi  iiiiiiiiimiiiiii  mini  imnmiHimiiiiimimimimimmiiimimmimimiiiHiinimimiiml 

|||||||||"iiiiiiiiiiiiiiiiiuiiii]iiiuiiiiiiiiiiiiiiiii!iiiiiiiiiiiiiiiiiuiiiiiiiiiiiuiiuii  iiiiiiiiiiiiiiiiiiiiiiimiiiiHiiiimiiiiiiiiiiiiiiiiiiiiii 

Capacity  of  Bridge  Works,  75,000  Tons  per  Annum 

1  |  THE  PHOENIX  BRIDGE  COMPANY  I 


Engineers  and  Builders  of 

Bridges  and  Other  Structures  of  Steel 

Works:  Phoenixville,  Pa.— Established  1790. 


=  Offices:  410  Walnut  St.,  Philadelphia. 
3  49  William  Street,  New  York 

=  110  State  Street,  Boston. 


5£pfe™  Building,  St  Louis.  1 
901  Hurt  Building,  Atlanta.  5 
26  Victoria  St.,  London,  Eng  I 


'"""»""»""""""«""i"i"it"i«""i"miiiiHiiHiiimimi,iim 

|" ""' '"" """""'""""""I"  """"""I  mm,  ,„„  „„  mi,,,,,,,,,,,,,,,,,,,,,,,,,,,,,; 


STRUCTURAL  STEEL  WORK 


•' """""""""""i  iiiiiiiiiiiiiiimmmimimmn  "iiiiiiiiiiiiiiiiiiniiniiiiiiiimimiiimmimiiimiimmmiiiiiiniimiiiil 

|"iiii"llli"ili!Hliniiiimiiliiiiiiiiiiniililiiii,miiiiiiimm,miilliliim  iiiiiiiiiiiiiiiiiiiiimm  iiiiiiiiniiiimtm  miimm 

|  The  Strauss  Bascule  Bridge  Company — Engineers  1 
|  Specialists  in  MOVABLE  BRIDGES,  Designers  of  i 
[  STRAUSS  TRUNNION  BASCULE  BRIDGES  I 

I  and  I 

STRAUSS  DIRECT  LIFT  BRIDGES  I 

|  104  South  Michigan  Avenue,  Chicago  I 

7iiiimiiii„mimimii„,  :„.,„„  iHiiiimnHiiiHiiiniiiHiiiHiiiHiHiinminiiHiiiimiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiiHiMiil 

|im"iimimiimmiMii"iii  mm  mmiimmmmmmimiiiiiiiiii  iimiiimimmmmiuimmiii  iiiiiimiiiiimiim 


STEEL  BARS 


§  FOR  § 

REINFORCING  CONCRETE  I 

I  Manufactured  by  | 

I  LACLEDE  STEEL  COMPANY  1 

|  ST.  LOUIS,  MO.  | 

|  Works-Madison,  111.  Chicago  Office:  332  S.  Michigan  Ave.  1 
Wliiimimimm,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,  „  ,„„„„,„  „„„„„„„„„„„„„„„,  ,  = 

gMmiiiiiml|iiiiii.iii..iliiii,1,,l,,,ll,IIIIIIIIIIHIlllnilllI,IIIIIIIIIII|ll||I|I]||I  „,„„„„„„„„„„„„„„„,„„  ,„„„„„„„„„„£ 

|  STRUCTURAL    STEEL   FOR   THE    WEST  1 

With  the  advantages  of  favorable  location,  facilities  for  ^ 

E  tabneauon  experience  in  the  business,  we  can  give  mo»t  S 

=  P™"^1  and  Pffif'fnt  service  for  Buildings,  Bridges,  Tanks  I 

|  and  1  owers  and  all  other  kinds  of  steel  work.  § 

J  MINNEAPOLIS  STEEL  &  MACHINERY  CO.  I 

I  Minneapolis  Salt  Lake  City  Denver  Helena  Spokane  | 
3'""  ■■■■luiiiiiiHiitiiiiiiiiiiiiiiiiifiiiiiiiiiiiMiiiiiMiiiiiniiiiiiu  iiiiiiiiiui  iinm  iiiiiiiimiiiimnl 


' '"'""""""'"'"'""""""""""""iimimiiiiiimmiimimiiiiii.mimiimi,  mimimm  mmmmmH 

="""""  ''''''"""""""""""""""""iMHiMiiiiiuiNiiiiiiiuiiiuimiiiiiiiuiiiiiiiiiiiiHiMiiiiiuiimiuiimiiiiiiiiiiii  mining 

I  RIVERSIDE  BRIDGE  CO.  I 

I    STEEL  STRUCTURES  I 

|  MARTINS  FERRY,  O.  | 

r"'  ,IIIMII"IMIM'MIMI""""""""»"""""ii»"ti""'"i"ii"i"i"i"ii"i"i"i"ii"iii"iii"ii"iiii!m"niii"ii"iiiiiMiiiiiiiiiiii5 

|iiiiiiiiiiiiiiiiiinmimiiiiiiiiiiiimmiiimim  i"iiiiiiiiMiiiiiiiiuiiiiiiiiuuiiiiiiiiiiii,iiiiiiimmmiiiiiiiiiiiinmimiiii,ii„i,„iHC 

|  The  Underpinning  &  Foundation  Co.  Newark  cuyy  I 
I       Difficult  Foundations 

|  Pneumatic,  Steel,  Concrete  and 
|  Wooden  Pile  Foundations.  Bridge 
|       Piers;  Underpinning  Heavy  Buildings. 

|  "HERCULES"  STEEL  PILES 

™«""i««i"«nmniiiiimiHiiiiiniiiniiiiiiiiiiiiiHiniiiiiiimiminniiiinimiiiiiiiiiiiiHiin 

yillMllllllIIIIIIIllllllltJllllllllllMltillillMIIMIIIIlllIllMllMIIIMtllinillJIIlllllllllIMIllllllllMlllJJlIlllMllMllllllllllltllllJIIIIIIllllMII  II 

|  Established  1868  Incorporated  1888  Reincorporated  1906  1 

PENN  BRIDGE  CO. 

|  BEAVER  FALLS,  PA.  f 

|  Contractors  and  Manufacturers 

|  Bridges,  Buildings,  Structural  Work  Of  Every  Description  I 

|  SdPcla"ys?m^Pa.lls        Foundry  and  Machine  Work     20.000  foTpe?  Annwm  1 

miiiiiiiiiiiiMliiiiiifiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiinilliiiiininiiiiiiiiiniiiiiimiimiminiiniiiiiiiiiii  iiiimimiiiiiimimimiiiiiii 

!'»''""  ■iiiiliiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiiii  imiiimmiiiimiiiiiiii  iimiiiiiiiiiiiiiiiiiiiimiimii^ 

I  Scherzer  Rolling  Lift  Bridges  I 

I    embody  all  of  the  essential  elements  of  up-to-date  movable  bridge  design  = 

I  SIMPLICITY— EFFICIENCY— ECONONY  I 

I  Write  us  for  information,  sketches  and  estimates  1 

I  The  Scherzer  Rolling  Lift  Bridge  Company  1 

=  ENGINEERS  I 

=  General  Offices:  Monadnock  Block,  Chicago  | 

|    t,aWe  address:  Scherzer,  ChicagOjEastern  Office -.220  Broadway,  New  York  S 

nmmimimiiiiiiiiiiimiiiimimiiimimmiiiiimiiinmimi  iimimiimmmmmimiimimiiii  uiiiiiuiiii  imimiiiiili 
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McCL  IN  TIC-MARSH  ALL  COMPANY 

Pittsburgh— New  York-Philadelphia  -Boston-Pottstown,  Pa.— Columbus— Detroit— Chicago— St.  Louis— San  Francisco 
WORKS— PITTSBURGH,   POTTSTOWN  AND  CARNEGIE,  PA. 

STEEL  BRIDGES  and  BUILDINGS 

LARGEST  INDEPENDENT  MANUFACTURERS  AND  ERECTORS 


gi.niuuiiiimiiiiiiiii  iiiiuiiiuiin  i  uniiiiimiiiuiiiHiHiiiiiiiiiiiiMiiiiiiiniMiiiiuiiHiiiniiiiiiimiiiii  uiiiiiii  iiiiiiiiuiiiiini  iiiiHiiiiiiiiiiiiiiiniiiiiiiiiniiii  iiiiniiiii:  iiimimiiiiiiiiiiihiiiiiiiimiiiiiii  iiiniiiiiiiiiniimiiiiiiiimiu 

OFFICES.  1 

PHILADELPHIA,  PA.,  I 

Morris  Bldg.  = 

SAN  FRANCISCO,  CAL.,  I 

—  —  _  —  ,  _  —  - ,                                                                   1505  Chronicle  Bldg.  1 

STEELTON,  PA.  st.  louis,  mo.,  = 

Commonwealth  Trust  Bldq.  = 
LONDON,  ENG.,  | 
110  Cannon  Street.  § 
STEELTON, PA.  5 
At  Works. 


The  Pennsylvania  Steel  Co. 

BRIDGE  AND  CONSTRUCTION  DEPARTMENT 


DESIGN   FABRICATE  ERECT 
STEEL  STRUCTURES  OF  ALL  KINDS 


OFFICES. 

|  NEW  YORK,  N.  Y., 

=  71  Broadway 

=  BALTIMORE,  MD., 
=  ContinentalTrustBldg. 

=  BOSTON,  MASS., 
|  70  Ki  I  by  Street. 

1  CHICAGO,  ILL., 
=  McCormick  Bldg. 

I  MEXICOCITY,  MEX., 
=  Edificio  de  "La  Mutua" 

- :  r-t i.  wgrns 

"""""" """ """""""" '<"'""'"""'""'"»  ■tmmHiiimiiu.i.iimmi  iiuiuui  ii.iiii..ii.iiiiii.iiiihuiiiiiii..iII111iiii,..i1i,i11i„i„ii„i„ii,ii  ,„„„„  IUIIIllII1IIIlllIlllnil  ,Mlm  mm  ,,„„„„„  |H||  J 

i "" """ "' """" 1 """ 1 »i»^mamWmmmmmlmttmmimmmmmmmmmmmmnm  mim  „„„  „,„„„  ,„,„„,„,  ,„,  ,„„  HIII1II1I11  

LEWIS  F.  SHOEMAKER  &  CO. 

Steel  Bridges  and  Buildings  I 


45  Broadway,  New  York 


Main  Office  and  Works 
Pottstown,  Pa. 


2  So.  15th  St.,  Philadelphia 


'"" ' »'"«»'»''''"'«»»M1'«H«'  ""Hill  I  IIIIIIM  inilHinUHIIMIIUIIIHII  UUI.U..U..IU..U  ,  MM  „„„„„„  ,  ,,„„  „„,„„  ,  ,„„„„l„l„„,| 

| """" <>>"'<""»"  lllllllUHIIIIIIIIllllllHHItllHUUIIIIIiMIIUIIIIIIIIIllllllHIIIHll  IUUIIIIIIIIIIII  IIUIIIIIIIIIUIIRIIIIIIIIlllUII.llllilllimill.lllll.il  UIIIIIII.IU.IIIH  ,  ,„  ,  ,„„„  ,  ,„„  ,  L. 


BELMONT 


Design  -  Fabricate  -  Erect 
Steel  Bridges  and  Buildings 


|   IRON  WORKS 

' """""  nuwiiHiiiiiiiiiiiii  iiiiiunuiiiiiiiiii  iiiiiiiiiiii  imfiiiiiiHiiuiiiiiiiiiiiiiiiininmiiiiinnimiiiiniiiiiimiiiii  miiiiiiiiimiiiiiiiimiiiiiiiimimmimm 


Main  Office  and  Works:  Philadelphia,  Pa. 
New  York  Office:  32  Broadway    ...    Bridge  Shops:  Eddystone,  Pa 


IIUIIIIIIIIMIIIIIIUIIUUIIIIIIIUIIIIIIIIIIIIIIIII  Mil  IIIMMIIIUIMUr 


American  Bridge  Company 

Hudson  Terminal-30  Church  Street,  NewYork 


Manufacturers  of  Steel  Structures  of  all  classes 

particularly  BRIDGES  AND  Buildings 


SALES  OFFICES 


NEW  YORK,  N.  Y.,  30  Chorcn  Street 
Philadelphia,  Pa. ,  .  Widenei-  Building 
Boston,  Mass.  .  .John  Hancock  Bldg. 
Baltimore,  Md. ,  Continental  Trust  Bldg. 
PITTSBURGH,  PA.  .  .  Frick  Building 
Rochester,  N.  Y.  .  .  .  Power*  Block 
Buffalo,  N.  Y.  .  Marine  National  Bank 
Cincinnati,  Ohio.  Union  Trust  Building 
Atlanta,  Ga.  .  .  .  Candler  Bnilding 
Cleveland,  Ohio  .  Rockefeller  Building 
Detroit,  Mich.,  BeecherAve.  &M.  C.R.R. 


CHICAGO,  ILL.,  208  South  La  Salle  St. 
St.  Louis,  Mo.,  Third  Nat 'I  Bank  Bldg. 
Denver,  Colo. ,  First  NatT  Bank  Building 
Salt  Lake  City,  Utah,  Waiker  Bank  Bldg. 

Duluth,  Minn  Wolvin  Building 

Minneapolis,  Minn.,  7thAve.&2ndSt.,S.  E. 

Pacific  Coast  Representative: 
U.S.  Steel  Products  Co.  PacificCoastDept. 
SAN  FRANCISCO,  CAL,  Rialto  Bnilding 

Portland.  Ore  Selling  Building 

Seattle.  Wash. ,  4th  Ave.  So.  Cor.  Conn.  St. 


Export  Representative: 
United  States  Steel  Products  Co.,  30  Chorch  St.,  N.  Y. 
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K  &  E 

Surveying  Instruments 


•^C.HAROTi 

LONDON 

encland- 


|    Transits,  Levels,  Leveling  Rods,  etc.  f 

|  are  used  on  every  big  Engineering  work.  They  are  noted  for  their  | 
5  accuracy  and  durability  and  always  represent  the  latest  progress  in  S 
|       the  Design  and  Construction  of  Precision  Instruments.  | 

|  Our  Catalog,  listing  every  requirement  | 

|  of   the   engineer,    sent    on    request.  1 

KEUFFEL  &,  ESSER  CO. 

|  NEW  YORK  CHICAGO  ST.  LOUIS  SAN  FRANCISCO  MONTREAL  HOBO  KEN,  N.J.  | 
I  Mathematical  and  Surveying  Instruments  § 

|     Drawing  Materials  Measuring  Tapes  f 

=.  1 1 1 1 1 1 1 1 1 1 1  ■  1 1 1  ■  1 1 1  ■  1 1  iiiiHiii  iiiiiiiiiiiiiiniiiMuiiiiiuiniNiiiuniiiiiinmiiiiiiiliiitiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiimiiiii  auiF. 

aillllilllllll  iiiiiiiiuiiiiiiiiiiiii  I  nun  i  llllinillllllllllUllllllllllllllllllllllllMlllllllllllllllllllllllllllllllllllllllllillU 


Current  Velocity  Measurement 

with  the 

HASKELL 


|illlllllliiiiiiiiiiiiiii  iiiiiiiiiiiiii  i  ii  llinilllllllllllllHIIIIIIIIIIIIIIIIIII  iiiiinii  mil  llilllllll  mi 

"KOH-I-NOOR"  | 

Tracing  Cloth 

Used  by  the  Largest  Consumers  of  j 
Tracing  Cloth  in  America 

Thousands  of  rolls  of  "Koh-  I 
inoor"  are  used  yearly  by  The 

General  Electric  Co.,  Penn-  j 

sylvania  Ry.,  N.  Y.  Central  I 

Ry.,  American  Locomotive  f 
Works,  Baldwin  Locomotive 

Works,  U.  S.  Government  | 
and   others   who  constitute 

the  largest  users  of  tracing  I 

cloth  in  this  country.  = 

There's  a  good  reason  for  1 
this.     One   trial   tells   why.  f 

Write  for  sample  and  prices  1 
to  any  of  the  following  dis- 
tributing agents,  viz. :  1 

Favor.  Ruhl  &  Co.,  73  Barclay  St.,  New  York  I 

New  ^  ork  Blue  Prim  Paper  Co.,  58-60  Reade  st  ,  New  York  = 

fcichi'ell  <v-  Brock,  2!l  Kasl  31st  St  .  New  York  = 

.1.  H.  Weil  &  Co.,  1300  Arch  St..  Philadelphia.  Pa  I 

Keystone  Blue  Paper  Co.,  010-012  lilberl  St    Phila    Pa  = 

Technical  Supply  Co.,  Srranton,  Pa.  '  = 

B.  K.  Elliott  Company,  120  Sixth  St.,  Pittsburgh,  Pa  a 

Hlrshberg  Art  Co.,  4is  N.  Howard  St.,  Baltimore,  Mil  = 

The  Frederick  Post  Co..  Chicago,  111  ,  and  San   Francisco  I 

lhe  Brooks  Company,  715  Superior  Ave,  N   W    Cleve-  = 

land,  Ohio.  s 

The  H .  Cole  Company,  43  E.  Long  Street ,  Columbus,  Ohio.  H 

The  H  H.  West  Co.,  385-3X7  East  Water  St..  Milwaukee  = 

A.  S.  Aloe  Company.  513  Olive  St.,  St.  Louis  Mo  = 

L.  M.  Prince,  108  W.  4th  St.,  Cincinnati,  O.  = 

Ifmiiimiiiiiniiniiniiiiiiiiiiii  iiiiiniiiiii  i  iiiiiiuiiiiiiiiiii  iiiiiiiimiiiiiiiiiiiiimiiiiiiiiiiiiiuiiiiiiiiiiiiiiiiiiiiiiiE 

Siimiiiiiiiiiiiiiiiiiiiiini  iiiiiiiiiiiiiiiiiiiiimiiHiiiiHuiiiiiiniiiiiiiiiiiiiiimiiiiiiiii  niiiiini  iiiiiiiiiiiiiiiiuimmiiiiiimi^ 


CURRENT 
METER 


assures  you  of  accurate 
and  dept  ridable  results 
under  all  conditions. 


New  Setback  Velocity 
Register  Saves  Com- 
putation 


Full  details  and  = 
catalog  on  request.  § 

E.  S.  Ritchie  &  Sons  | 
112  Cypress  Street,      Brookline,  Mass.  1 

71111111111  IHiniimilllllllllllllllllllllllllllllllllllllllllllllll  1 1  tl  1 1 1 J 1 1 1 1 1  it  i :  j  ii  j  in  in  i  ll  j  i  ii  1 1  n  1 1  j  r  1 1 1  j  j  mi  ril  1 1  j !  in  l  r  ii  i  iiniinl 

3111HHIIIIIH1111111111  Niiiiiiiiimmiiiiiiiiiiiiiiiii  m  Ilml  iiiimiiiiniininiiiiiiiiiiii  iiiiiiiiiimiiiilis 


=  SAVE  TIME  —  DELAY  —  MISTAKES 

I  EUGENE  DIETZGEN  CO.,  Mfrs. 

|  M«-»rinBT.p^  Wejm^^ent^  WRITE  FOR  CATALOG  "E"  f 

=  Chicago  New  York  San  Francisco  New  Orleans  Toronto  Pittsburgh  Philadelphia  5 
^iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiuiiiiinniiiiiininiiiiifiiiniiitnnniiiiiiiiiiiiiiininiiiiiniiiiiiiiiiiiiiiiiMiiriiiiiiiiiiiiiiiuiiiiitifiiiiiiiiiiiiuig 

It     ^lUIIIIIMIIIIIllIIIlIIlItlllllHIIIIIllllllllf  ■|l|lMl||l||l|ll||||||l|||||||||]|||||||t1|i||i]|ii|]|i|||i|||||]||ii||f  [iii,,,,,,,}!,,},,,,,,,!,!,,,,,,,,, 


Blue  Printing  Machinery  |  Engineering  Instruments  I 

Our  new  1015  "Vinrlr.l  1«  rmiv  ipirlv  =:      —     •  *    I  lMr~y~.\\  = 


Our  new  1915  Model  is  now  icady 
Continuous  printing,  washing  and  drying;  utmost  speed 
and  economy.  Engineering  Supplies. 


|        Williams,  Brown  &  Earle,  Inc.  j 

|  918  Chestnut  St.,  Dept.  E.  Philadelphia  | 

aiimimmmmiiiiiwiwiiiiiiiiiii  i  riiimi  iiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiihiiI 
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|SneadHrcbitecturalXron  Cdorhs  j 

j  LOUISVILLE,  KY.  j 

J  STRUCTURAL  STEEL  and  ORNAMENTAL  IRON  | 

-iiniiiiiininiimnimniiniiniinnniiniiMiniininiiniiiiiiniininiininiiniinniininiinnin  lllimiinininiiiiiiiniiniiiiiiMiiiiii    niiimmilllimiu  iiimiiiinimiuiiniiniiiiiin  mill  uinuiuiini  iiiiiimimh  mini  i  iiiiiiMllMiuiniiil 


Civil  Engineers  will  be  interested  | 
in  the  new  Catalog.  Write  for  it.  f 

W.  &  L.  E.  Gurley         Troy,  N.  Y.  I 

*'"'"'"»»  mi""  iiiiiiiuiiiiiiiiniiiiiniiinniiiiiitnituiiiinuiiuimiiiii  miminimiiiiiiiiuiiniininiimmiimiiiiniiniir; 
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|  Send  for  Catalog  BX-10  of  I 

1  Precision  Engineering  Instruments  | 


WM.A1NSW0RTH 

«  arsons 


3 


THE  PRECISION  FACTORY 


I  DENVER. C0L0.1  \ 
\  a    U  S  A.  ■«  |  I 


December  30,  1915 

The 

Universal 
Drafting 
Machine 

Saves  a  Vast  Amount 
of  Puttering 
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PUTTERING  wastes 
time  and  energy,  is 
an  enemy  to  accuracy, 
and  produces  bad  habits 

of  thought,  q  The  Universal  Drafting  Machine  saves  so  much  puttering  that  it  makes  a  25  to  50%  difference  in 
the  time  required  to  make  a  drawing,  q  The  mental  effect  of  working  with  quickness  and  dispatch  is  im- 
portant as  it  induces  habits  of  direct  thought  and  concentration,  q  Such  waste  as  is  involved  in  making  draw- 
ings without  the  Universal  Drafting  Machine  would  not  be  tolerated  in  a  modern  shop  or  general  office,  and 
ought  not  to  be  tolerated  in  any  drafting  room,  q  No  draftsman  ought  to  limit  his  effectiveness  and  thereby 
his  tuture  by  drawing  without  it.   Send  for  catalog  giving  detail  information. 

Universal  Drafting  Machine  Co.,  Cleveland,  O.,  U.  S.  A. 


■jOiHiiiuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiiiii 
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The  Buff  Saleman  is, 
the  Buff  Owner 

Send  for  new  Catalog  No.  32. 

Buff  &  Buff  Mfg.  Co. 

Makers  of  Fine  Instruments 

Jamaica  Plain,      Boston,  Mass. 

1742  Monadnock  Block, Chicago 
50  Church  St.,  New  York 


The  horizontal  circle 
may  be  set  to  zero  at 
any  desired  point. 
Twelve-inch-  tele- 
scope with  19  diame- 
ters magnification. 
Accuracy  guaranteed 
up  to  2000  ft.  Not 
high  in  price. 


Write 


Ideal  for  the 
Contractor 


For  giving  lines  and  levels  of 
buildings,  grading  streets, 
side-walks,  sewers,  trenches, 
etc.,  this 

Kolesch  No.  7860  Level 

exactly  meets  every  require- 
ment of  the  modern  con- 
tractor. 

for     latest    Bulletins  now. 


.-iiiiiifiiijiiiniiiiiiiiiuiiiiiiiiiiinfiiiiiiiiiiiiifitniiiiiiiiiiiiiiiiiniiiifiiiiiiiiiiiiiinifiiiiiiiiiifiiiiiiii  iiiiiiiiiiiiiriiiiiiiiiiiiiiiiin  f, 

=  111111  iiiiiiiiiiMiiiiiiiiHiiiiiiiiiiiiiiiiiiiii  iiiiiiiiMiiii  mini  ilium  iiiiimiiiiiiiiiiiiiiiniii  iniiiiiiii: 


|  KOLESCH  &  CO.,     138  Fulton  St.,  New  York  1 


Weiss  Instruments  Are 
Reliable  for  Rapid  Work 

The  Weiss  Transit  is  in  daily 
use  and  is  giving  excellent 
satisfaction. 

Superior  features  and  work- 
manship. 

Descriptive  price  list  on  request. 

The  Weiss  Instrument  Co. 


I    1622  Arapahoe  St., 


Denver,  Colo. 


1  illinium  iimiiiimimiiiimimimmimmimimiiiimiim 

BausdT|omb 


;imiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiimiiiiimiiMiiiiiiiijiiiiimmiiiiiiiiuii  immiiiui 
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Continuous 
Variation  Plate 

|  Other  advantages  are:  fixed  stadia  constant,  possibility  of 
=  longer  telescope  bubble,  freedom  to  plunge  telescope,  Variable 
g    Power  Eyepiece.    Send  for  Bulletin  N-a. 

|                    Bausch  &  Lomb  Optical  Co., 
|    700  St.  Paul  St.                 ROCHESTER,  NEW  YORK 
|    New  York     Washington     Chicago      San  Francisco 
nimiimmmiimmimimimmmimmim  iimmiimmmimimm  mmmm  immmm  n  i  mS 

I""1  """I"  "  iiiimiiiiii  iiiiMiMiiimimmimimmiimm  mmimimmimmiimimm  urn  mnu 

I  Monitor  Type  Transits  and  Leads  | 

The  clamps  of  Berger  Instruments  are  of  rigid  construc- 
|        tion,  with  no  strain  or  give  to  them,  and  do  not  shift 
|        their  positions  when  once  locked. 
=  Convincing  literature  sent  upon  request. 

I  C.  L.  BERGER  &  SONS  gaSSS**  ST£Zll  ! 

aiiiimimimiiiiimmimmimimmimimimmimi  mmimiimmimmiiiiiiiimimimimimimmimimmiii  mmmniRi 
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Rent  This  Transit  1 0  Months 
Then  It's  Yours 

You  cannot  understand  the  astounding  significance  of  this  offer  until  you  have  read 
every  word  of  this  announcement.  We  are  making  it  possible  for  every  Engineer  and  Sur- 
veyor to  own  a  standard  instrument.  We  arc  actually  making  it  cheaper  to  own  your  in- 
strument than  it  is  to  rent  one  even  occasionally. 

The  Transit  we  offer  you  on  our  "Rental  Purchase  Plan"  is  as  fine  as  any  instrument 
of  any  make  to  be  had  toda.y.  Over  fifty  years  of  instrument  making  backs  that  statement. 
If  you  have  any  need  at  all  for  a  Transit  you  cannot  afford  to  ignore  this  offer. 
This  Transit  is  built  to  meet  the  requirements  of  any  engineering  work  that  any  transit 
can  accomplish.     So  splendidly  constructed  that  a  lifetime  of  hard  knocks  will  not  feaze  it 

Rent  This  Level  10  Months 
B  Then  It's  Yours 


This  is  the  latest  1916  improved  model 
Engineer's  IS-inch  Wye  Level.  Lenses 
of  specially  ground  Jena  Glass.  8-inch 
spirit  level.  Superior  solid  piece  level 
head.  Micrometer  cut  leveling  screws. 
Improved  arrangement  of  clamp  and 
tangent  screws.  And  all  improve- 
ments to  be  found  on  the  best  Levels. 
Tripod,  sun  shade,  mahogany  carrying 
box,  etc.,  included. 


TRANSIT  COMPLETELY  EQUIPPED 

Powerful  achromatic  Telescope  giving 
a  large,  clear,  flat  field.  Three  spirit 
levels.  Vertical  circle.  Horizontal 
of1?*3-.  Double  vernier.  5-inch  compass  needle. 
Shifting  center;  four  leveling  screws,  etc.  Com- 
plete in  mahogany  carrying  case,  with  full  set 
of  accessories. 

SURVEYING  OUTFIT  INCLUDED. 

With  every  Transit  is  included  a  Surveying 
Outfit,  Philadelphia  Rod,  Sight  Pole,  Steel 
Tape  and  Marking  pins.  Mail  coupon — No 
obligation. 


10  DAYS'  FREE  TRIAL 

This  Transit  or  Level  must  make  good  before  we  ask  you  to  keep  it.  We  give  you 
10  days'  free  trial  and  if  the  instrument  does  not  come  entirely  up  to  your  expectations 
don't  keep  it  and  don't  pay  a  cent  for  its  use. 

10  Months'  Rent  Buys  Transit  or  Level 

You  can  own  either  the  Transit  or  Level,  or  both  instruments,  in  this  easy  way. 
Pay  a  small  monthly  rental  for  ten  months  and  then  the  instrument  is  your  absolute 
property.  Don't  buy  a  cheap  instrument  when  you  can  own  a  high  grade  instrument 
on  these  remarkably  easy  terms.  Mail  coupon  for  full  details.   No  obligation.  ^ 


Coupon« 


A  S.  ALOE  CO.,  617  Olive  St.,  St.  Louis,  Mo. 

Please  stud  me  complete  description  of  vour  1915  Engineer's 
I  rami  t  and  L8-in<!h  w  ye  Level  and  full  details  of  your  rer.ial  pur- 
chase plan.    1  his  reuuest  in  no  way  obligates  me. 


I  Name  

I Street  
City  


.  Ptatc. 


Eng.  N-12-30-15. 
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I  Increase  Your  Profits  by  De"  I 
I  creasing  Your  Expenses 

|  Good  tools  in  the  hands  of  good  workmen  produce  paying  1 
I  results.  __.    ...  i 

=  Why  discriminate  m  E 

tools  when  you  come  E 

to  the  table?  = 

ECONOMY    Draw-  = 

ing  Tables  will   de-  = 

crease  the  expense  in  = 

your  drafting  room,  = 

as  modern  machinery  | 

has  in  your  shop.  e 

Remember  Economy  = 

is  not  what  a  tool  E 

costs,   but  what  It  = 

costs  to  use  it.  = 

It  will  cost,  nothing  to  E 

investigate.      Cata-  = 

logue  free.  = 

EconomyDrawing  = 
Table  Co.  § 
Toledo,  Ohio  § 
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A  New  Self-Computing  Leveling  Rod  f 

Just  out  | 

minus  or  plus  sights.  § 

calculations  to  make  = 
after  day's  work  in  = 
field.  | 

CHICAGO  STEEL  TAPE  COMPANY  I 
|    *>229-6233  Cottage  Grove  Avenue  Chicago,  111.  = 
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'DRAWING  INKS 
ETERNAL  WRITING  INK 
ENGROSSING  INK 
TAURINE  MUCILAGE 
PHOTO  MOUNTER  PASTE 
DRAWING  BOARD  PASTE 
LIQUID  PASTE 
OFFICE  PASTE 

.VEGETABLE  GLUE,  ETC. 


KINS' 


I  ARE  the  FINEST  and  BEST  GOODS  of  THEIR  KIND  | 

5  Emancipate  yourself  from  the  use  of  corrosive  and  ill-smelling  inks  and  ad-  | 

|  hc.-ives  unci  adopt  the  Higgins  Inks  and  Adhesives.   They  will  be  a  reve-  | 

|  lation  to  you,  they  are  so  sweet,  clean,  well  put  up,  and  withal  so  efficient.  1 

I  AT  DEALERS  GENERALLY  I 


/UFK/N  Tapes 


=    favorably  known  for  years  everywhere. 

=   ACCURACY  is  the  backbone  of  that  reputation. 

=    Send  for  Catalogue. 


New  York  = 

^tlf  IMrilMMIIIlltllllltll  IIIIIMIIIIMIIIIIIIItlll  IIIIIIIIIIMIII  till  III1IITM  till]  IMI  [IMIIIIMI IIIIII1MIIIIIIIIMII MIIIII  IIIIIIItlllMinMtllltllMlllMllirS 


I         CHAS.  M.  HIGGINS  &  CO.,  Mfrs. 

I    Branches:  Chicago,  London       271  Ninth  St.,  BROOKLYN,  N.  Y.  | 
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BLUEPRINTS  1 

The  WICKES  | 

Continuous  Electric.  Sells  at  half  the  price.  | 

Uses  half  the  current  of  others.    Perfect  f 

prints  up  to  48"  in  width  and  of  unlimited  | 

length.  | 

WICKES  BROS.,  Saginaw,  Mich.  I 

~wiiriMiiHNiimimii]ffiiiMimwHtiimiMmi^^ 
UHUiiMiiHimiHiiiiiiiniHiiiumiiMiuiiiiiiiiiiiiim 

Get  100  Sq.  Ft.  Per  Minute 

|  of  = 

I  Perfect  Blue  Prints  1 

=  By  Using  the  = 

|        Paragon  Blue  Printing  Machine  and 

|        Paragon  Blue  Print  Drying  Machine  | 

1  THE  PARAGON  MACHINE  CO.,  ROCHESTER,  N.  Y.  f 
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NEW  ENGLAND 


Adams,  H.  S., 

Civil  Engineer. 

Wharf  and  Dock  Construction 
River  and  Harbor  Works. 

108-9  Ames  Bldg.,  Boston,  Mass. 


Rarhnnr  F  A  M.Am.Soc.C.E. 
DarDOUr,  r  .  M.Can.Soc.C.E. 

Consulting  Engineer. 
Water  Supply,  Water  Purifica- 
tion, Sewerage  and  Sewage  Dis- 
posal. 

Tremont  Bldg.,  Boston,  Mass. 


Fay,  Spofford  &  Thorndike 

Consulting  Engineers.  Bridges 
and  other  Structures  of  Steel  and 
Masonry.  Foundations.  River 
and  Harbor  Work.  Frederic  H. 
Fay,  Charles  M.  Spofford, 
Sturgis  H.  Thorndike.  308  Boyl- 
ston  St.,  Boston.  Mass. 


Gray,  Samuel  M., 


Consulting  Engineer  for  Munici- 
pal and  Sanitary  Work.  Room 
933  Grosvenor  Building. 
10  Weybosset  St.,  Providence, 
R.  I. 


Main,  Charles  T.,  m-Te°c- 


Plans  and  specifications  for  Tex- 
tile Mills  and  other  Industrial 
Plants,  Water  Power  and  Steam 
Power  Development.  Examina- 
tions and  Reports  on  Plants 
with  reference  to  their  Value, 
Reorganization  or  Development. 


201  Devonshire  St.,  Boston, 
Mass. 


Rourke  &  Sherman 

Consulting  Engineers 
Organization.  (Design  and  super- 
vision of  public  works.  Railroad 
work.     Spanish-American  pro- 
jects. 

Louis  K.  Rourke  Edward  C. 
Sherman     6  Beacon  St.,  Boston 


Stone  &  Webster 
Engineering  Corporation 


Constructing  Engineers 


Water  Power  Developments, 
Transmission  Lines,  Steam  Power 
Stations,  Electric  Railway  and 
Steam  Railroad  Work,  Industrial 
Plants,  Gas  Plants,  Steel  or  Re- 
inforced Concrete  Buildings. 


New  York      Boston  Chicago 


M.Am.Soc.C.E.  M.Inst.C.E. 
Consulting  Engineer.  Water  Sup- 
ply, Filtration,  Sewerage,  Fire 
Protection,  etc.  86  Weybosset 
St.,  Providence,  R.  I. 


Weston,  Robert  Spurr, 

M.Am.Soc.C.E. 
Consulting  Engineer. 
For  Water  Purification  and  Sew- 
erage Disposal. 
14  Beacon  St.,  Boston,  Mass. 


NEW  YORK 


Berggren,  E.  R.  T. 

Engineer: 

Structures  and  Machinery. 
Examinations  and  Investigations. 
Tel.  7392  Audubon. 
513  W.  152  St.,  New  York 


City-Wastes  Disposal  Co., 

(Organized  from  Staff  of  Col. 
Geo.  E.  Waring,  Jr.) 

Consulting  Engineers. 

Specialists  in  Drainage,  Sewer- 
age and  Sewage  Disposal.  Pre- 
liminary Investigations  and  Esti- 
mates, Surveys,  Plans  and  Super- 
vision. Sanitary  Examinations 
and  Reports. 


156  Fifth  Ave.,  New  York. 


Cole  &  Cole 

Engineers 

Water  Works,  Reports,  Valu- 
ations, Pitometer  Tests. 

25  Elm  Street,  New  York  City. 


Hugh  L.  Cooper  &  Co., 

101  Park  Avenue, 
New  York. 

General  Hydraulic  Engineering, 
including  the  design,  financing, 
construction  and  management  of 
hydro-electric  power  plants. 


Diehl,  George  C,    M-  £mESoc- 

Water  Supply,  Sewerage,  Sewage 
Disposal,  Refuse  Disposal,  Roads 
and  Pavements,  Sanitary  En- 
gineering. 575  Ellicott  Sq  , 
Buffalo,  N.  Y.  832  Granite 
Bldg.,  Rochester,  N.  Y. 


Dow  &  Smith, 


Chemical  Engineers,  Consulting 
Paving  Engineers. 

A.  W.  Dow,  Ph.,  B.,  M.  Am. 
Inst.  Ch.  Engrs.  F.  P.  Smith, 
Ph.  B.,  M.  Am.  Soc.  C.  E„ 
Asphalt,  Bitumens,  Paving,  Hy- 
draulic Cements,  Engineering 
Materials. 

131-3  East  23rd  Street,  New 
York,  N.  Y. 


Durham,  Henry  Welles 

Civil  Engineer. 

Design  and  supervision  of  street 
paving,  highways  and  municipal 
work.  Reports  and  specifica- 
tions. 

366  Fifth  Avenue,  New  York. 


Ford,  Bacon  &  Davis, 


Engineers. 


115  Broadway,  New  York. 


New  Orleans.    San  Francisco. 


Forstall  &  Robison, 


Engineers. 


Design,  Operation,  Appraisal, 
Gas  and  Electric  Properties. 


84  William  Street,  New  York 
City. 


Fuertes,  James  H.,  M^  e'Soc' 


Civil  and  Sanitary  Engineer. 


Water  Supply  and  Water  Puri- 
fication. Sewerage  and  Sewage 
Disposal. 


140  Nassau  St.,  New  York. 


Fuller,  George  W., 


Consulting  Hydraulic  Engineer 
and  Sanitary  Expert 

Water  Supply  and  Purification, 
Sewerage  and  Drainage,  Dis- 
posal of  Sewage  and  Refuse,  In- 
vestigations of  Epidemics,  Water 
Works  Valuations,  Supervision 
of  Construction  and  Operation. 

Associate:  James  R.  McClintock. 

170  Broadway,  New  York  City. 


Gannon,  Thomas  J., 


M.Am.Soc.M.E —  M.Am.Soc.T.M. 
Consulting  Engineer  on  Power 
Plants,  Water  Supply  and  Sewage 
Disposal  ;Coai  and  FuelEconomy : 
Mechanical  Equipment  and  Test- 
ing: Reports  and  Evaluations. 
143  Liberty  St.,  New  York  City. 


Goldmark,  Henry  and 
Goldmark,  C.  J., 

Consulting  Engineers.  Canal  and 
Railway  Structures,  Industrial 
Works,  Mechanical  and  Elec- 
trical Installations.  103  Park 
Ave.,  New  York.  Kingston, 
Canada. 


Hering  &  Gregory, 


Consulting  Engineers  and  Sanitary 
Experts. 


Water  Supply  and  Water  Puri- 
fication, Sewerage,  Sewage  Dis- 
posal and  Refuse  Disposal. 
Rudolph  Hering,  John  H.  Greg- 
ory. 


170  Broadway,  New  York  City. 


Hazen,  Whipple  &  Fuller 


Consulting  Hydraulic  and  Sani- 
tary Engineers.  Water  Supply 
and  Sewerage. 

Allen  Hazen,  G.  C.  Whipple, 
W.  E.  Fuller,  F.  F.  Longley, 
C.  M.  Everett,  L.  N.  Babbitt, 
30  East  42nd  St.,  New  York  City 


Hill,  William  R.,    M  AcmESoc 

Consulting  Engineer. 

Water  Works,  Steam  Railroad? 
and  Canals. 

53  State  Street,  Albany,  N.  Y. 


Hill,  Nicholas  S.,  Jr.  and 
Ferguson,  S.  F., 

Consulting  Engineers. 

Water  Supply  and  Sewage  Dis- 
posal. Evaluations  and  Reports. 
Laboratory  for  Analysis  of  Water 
and  Sewage  and  for  Testing  Ce- 
ment, Sands,  Coal  and  Metals. 
Steam  and  Hydraulic  Power 
Plants. 

100  William  Street,  New  York. 


Hooper-Falkenau  Engineer- 
ing Co. 

Industrial  Engineers  and  Architects. 

Industrial  Plants.  Power  Plants. 
Business  Buildings. 

Special  Machinery.  Appraisals, 
Reports. 

Woolworth  Building,  New  York. 


Hopk 


ins,  Charles  C, 

Civil  and  Sanitary  Engineer. 
Water  Supply,  Sewerage,  Water 
Power,  etc. 

349  Cutler  Bldg.,  Rochester, 
N.  Y. 


Knight  &  Son,  C.  W., 

Hydraulic  andSanitary  Engineers. 
Plans,  Estimates,  Reports,  Sup- 
ervision. Water  Supply,  Water 
Power,  Water  and  Sewage  Purifi- 
cation, Land  Drainage. 
Rome,  N.  Y. 


Landreth,  Olin  H., 

M.Am.Soc.C.E.  M.Am.Soc.M.E. 


Consulting  Engineer  for  Hydrau- 
lic and  Sanitary  Works,  Valua- 
tion for  Investment,  Condem- 
nation and  Indemnity. 


156  Fifth  Ave.,  New  York. 


Union  College,  Schenectady,  N 
Y. 


Lederle  &  Provost, 


Sanitary  Experts  and  Hydraulic 
Engineers. 

Water  Supply,  Sewage  Purifica- 
tion. 

39  W.  38th  St.,  New  York. 
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Moisseiff  Leon  S.  M-  £mESoc- 

Engineering     Construction  and 
Investigations. 

Bridges  and  Structures.  Steel 

and  Concrete. 

69  Wall  St.,  New  York. 

Young,  C.  G., 

Engineering     and  Construction 
Plans,  Methods,  Operation. 
Reports  for  Financing. 
American  —  Foreign  Experience. 
14  Wall  Street,  New  York. 

Moore  W.  E.  &  Company 

Engineers. 

Reports,    Designs,  Supervision 
Public  Service  Properties.  Power 
Developments,  Distribution  and 
Application. 

Union    Bank    Building,  Pitts- 
burgh, Pa. 

Maury,  Dabney,  H., 

M.Am.Soc.C.E.  M.Am.Soc  M  E 
Consulting     Engineer.  Water 
Works,  Power  Plants,  Sewerage, 
Appraisals.    1137-8  Monadnock 
Blk.,  Chicago. 

Moran,  Daniel  E.,  C.E 

M.Am.Soc.C.E.  M.Am.Scc.M.E. 
Consulting  Engineer. 
Foundations  for  Dams,  Bridges, 
Buildings,    Subaqueous  Work. 
55  Liberty  St.,  New  York. 
t 

NEW  JERSEY 

Swensson,  Emil,  M.Am.soc.c.E. 

Consulting  and  Constructing  En- 
gineer. 

Pittsburgh,  Penn. 

McMeen  and  Miller  (Inc.) 

Electrical    and    Mechanical  En- 
gineers. 

S.  G.  McMeen.    K.  B.  Miller. 
L.  S.  Keith. 

1454  Monadnock  Block,  Chicago. 
407  Electric  Building,  Cleveland. 

Parsons,  H.  de  B., 

Consulting  Engineer  Hydraulic 
andSteam  Developments,  Munic- 
ipal and  Industrial  Engineeting. 
Designs —  Reports — -Appraisals 
22  William  St.,  New  York. 

Simpson,  John  T.  M  A^ESoc 

Fireproof  Building  Construction. 

1224   Essex   Building,  Newark, 
N.  J. 

WilkinsCompany.TheW.G., 

Engineers  and  Architects. 

Westinghouse  Bldg.,  Pittsburgh, 
Penn.;   Robson-Prichard  Bldg., 
Huntington,  W.  Va. 

Metcalf  &  Eddy, 

Water  Works,  Sewerage,  Disposal 
of  Sewage  and  Industrial  Wastes. 
Supervision  of  Operation.  Valua- 
tions. 

14  Beacon  Street,  Boston,  Mass. 
Harris  Trust  Bldg.,  Chicago,  111. 

Pollock,  Clarence  D., 

Consulting  Engineer. 
Pavements,  Specifications,  Super- 
vision of  Municipal  Works. 

Park  Row  Building.    New  York. 

PENNSYLVANIA 

CHICAGO 

Isham  Randolph  &  Co., 

Consulting  Engineers. 
W  ater    Power,    Sewerage  and 
Water  Supply,  Land  Drainage, 
River  and  Harbor  Works,  Rail- 
roads,   Bridges   and  Buildings. 
1827  Commercial  National  Bank 
Building.  Chicago. 

Potter,  Alexander, 

Consult i ii'}  E  ngineer. 

Hydraulics  Sanitation,  Concrete, 
Structures.  Tel.  5501  Cortlandt. 

50  Church  Street,  New  York. 

Chester  &  Fleming, 

H ydraul ic ,  Sanitary  and  Mechan- 
ical  Engineers. 

Union    Bank    Building,  Pitts- 
burgh, Pa. 

Aetna  Engineering  Bureau, 

Civil  and  Sanitary  Engineers. 
Pavements,  Water  Supply,  Sew- 
ers. 

17  North  La  Salle  St.,  Chicago. 

CENTRAL  WEST 

PottS,  Clyde,  M.Am.Soc.C.E. 

Cvoil  anil  Consulting  Engineer 
Water  Supply,  Power;  Sewerage 
and  Sewage  Disposal. 

30  Church  St.,  New  York  City. 

Day  &  Zimmermann, 

Engineers. 

Layout,  Design,  Construction  of 
Industrial  Plants. 

Engineering,  Construction,  Oper- 
ation of  Public  Service  Properties. 

Reports — Valuations. 

611  Chestnut  St.,  Phila. 

Allen  &  Garcia  Company, 

Andrews  Allen,  C.  E.,  John  A. 

Garcia,  E.  M. 

Consulting  Bridge,  Structural  and 
Mining  Engineers. 

Plans,  Specifications.  Superin- 
tendence for  Bridges  and  Struc- 
tures in  Steel  or  Concrete.  De- 
sign and  Construction  of  com- 
plete Coal  Mining  Plants.  Ex- 
amination, Reports  and  Apprai- 
sals of  Coal  Mining  and  other 
Properties. 

McCormiek  Bldg.,  Chicago. 

Brenneke  &  Fay,  M.Am.Soc. 

Consulting  Engineers. 
Steel  and  Concrete  Bridges,  Via- 
ducts and  Buildings.  Founda- 
tions.   1200-04  Fullerton  Bldg  , 
St.  Louis. 

Robinson  &  Wagner, 

Experts  in  Sewage  Disposal. 

37-39  East  28th  Street,  New 
York. 

Burns  &  McDonnell. 

Consulting   Engineers.  Apprai- 
sals, Rate  Investigations.  Water 
Works,  Sewers,  Lighting. 
Interstate    Bldg.,  Kansas  City, 
Mo. 

Sanderson  &  Porter, 

Engineers. 

52  William  Street,  New  York; 
Xi  varta  -|fcrtrfc«BMg.7  San  Fran- 
cisco. 

Duff,  Samuel  E., 

Qonsulting,  Designing  and  Super- 
vising Engineer. 

Appraisals,  Reports. 

Empire  Building,  Pittsburgh,  Pa. 

Alvord,  John  W., 

Consulting    Engineers.  Water 
Supply,  Sewerage,  Water  Power. 
Hartford  Bldg.,  Chicago. 

Chase,  Charles  P., 

Hydraulic  Engineer,  Sanitary  Ex- 
perl.  Water  Works,  Water  Power, 
Sewerage.  Chase  Block,  123  Sixth 
Ave.,  Clinton,  Iowa. 

Tribus  &  Massa, 

C '  oyisultation ,  Design,  Supervision, 
Management,  Appraisal. 
Water,  Sewage,  Refuse,  Power, 
Pavements. 

86  Warren  St.,  New  York. 

Fayette  Engineering  Co., 

Civil,  Mining  and  Consulting  En- 
gineers. 

V.  C.  Mechling,  E.  L.  Zearley. 
Coal,  Coke  Plants. 
LIniontown,  Pa. 

Arnold  Company,  The, 

Bion  J.  Arnold,  President. 

Engineers  and  Constructors. 

Electrical     Civil,  Mechanical. 
Reports  and  Estimates  on  Engi- 
neering Projects.    Engineering — 
Specifications  and  Plans  Cover- 
ing Complete  Properties.  Con- 
struction of  Complete  Properties 
and   Preliminary   Operation  of 
Finished  Plant. 

105  South  LaSalle  Street,  Chi- 
cago, Illinois. 

Fargo  Engineering  Co., 

Hydraulic  Engineers. 
Specialize  in  the  design  of  Power 
Plants  and  Dams  on  Soil  Foun- 
dations. 

Jackson,  Michigan. 

Wallace  &  Co.,  Joseph  H., 

Consulting   Industrial  Engineers. 
Industrial  and  Power  Plants — 
Hydraulic  Developments  —  In- 
vestigations —  Consultation  — 
Reports. 

New  York.    Montreal.  London. 

Gannett,  Farley 

Consulting  Engineer 
Hydrographic  Investigations. 
Flood  Control,    Dams,  Valua- 
tions and  Reports.    Designs  and 
Estimates.   Practice  Before  State 
Departments  and  Commissions. 
Farley    Gannett.     Theodore  E. 
Seelye. 

Associated  with  the 
Harrisburg  Water  Laboratories 
Chemical  and  Bacteriological 
Examinations 

Telegraph  Building 
Harrisburg,  Penna. 

Federal  Engineering  Com- 
pany , 

Civil  and  Architectural  Engineers. 
218-219  Stephenson  Bldg.,  Mil- 
waukee, Wis. 

Waring,  Chapman  &  Far- 
cjuhar, 

Sanitary  Engineering.  Sewerage, 
Sewage  Disposal,  Drainage,  etc. 
874  Broadway,  New  York,  N.  Y. 

Byllesby,  H.  M.  &  Company 

(Incorporated) 

Purchase,    Finance,  Construct 
and  Operate  Electric  Light,  Gas, 
Street  Railway  and  Water  Power 
Properties. 

Examination  and  Reports. 

Utility   Securities   Bought  and 
Sold. 

Continental     and  Commercial 
Bank  Bldg.,  Chicago.  Trinity 
Bldg.,  New  York. 
Tacoma,  Wash. 

Flad  &  Co.,  Edward, 

Water  Supply  and  Sewerage. 
Municipal  Engineering. 

De  Menil  Bldg.,  St.  Louis,  Mo. 

White  Companies,  The  J.  G., 

Financiers — Engineers 
Contractors — Managers. 

43  Exchange  PI.,        New  York. 

Kennedy,  Julian, 

E  /l  (J  l  71  €€T . 

Pittsburgh,  Pa.,  U.S.A. 

Cable  Address:  "Engineer,  Pitts- 
burgh." 

Hatton,  T.  Chalkley, 

M.Am.Soc.C.E.  M.Am.W.W. 
Assoc. 

Consulting     Engineer.  Water 
Works  and  Sewerage  Systems. 
Milwaukee,  Wis.,        City  Hall. 

Yates  &  Yates. 

Steel  and  Reinforced  Concrete. 
Industrial    and    Power  Plants. 
Reports,  Designs,  Valuations. 
120  Broadway,  New  York  City. 

Ledoux,  J.  W., 

Consulting  Engineer. 
Water  Works,  Hydraulics,  Re- 
ports and  Valuation. 

112  No.  Broad  St.,  Philadelphia. 

Condron  Company, 

Architectural  and  Structural  En- 
gineers. 

Reinforced  Concrete  and  Steel 
Structures. 

Monadnock  Bldg.,  Chicago,  I'll. 

Hedrick  &  Cochrane,  Soc.  c!e. 

Designs,   Estimates   and  Super- 
vision of  Steel  and  Reinforced 
Concrete  and  other  structures. 
506    Inter-State    Bldg.  Kansas 
City.Mo. 

December  30,  1915 


Buying — E  N  G  I  N  E  E  E 


1 1ST  (J    N  E  \Y  S— - Section 


67 


Luten,  Daniel  B., 

Designing    and    Consulting]  En— 
gineer.        Reinforced  Concrete 
Bridges  Exclusively.  Associate 
Engineers  in  each  State. 
Indianapolis. 

Snyder,  C.  H.,  m.  Am.  oc.  c.  e. 

Designing  and  Consulting  En- 
gineer. 

Bridges,  Buildings,  Foundations 
and  Industrial  Plants,  Estimates 
and  Reports.  Steel  and  Rein- 
forced Concrete  Construction.  251 
Kearny  St..  San  Francisco.  Calif. 

Hildreth  &  Company, 

Co'nsulting  and  I  uspecting  Engi- 
neers. 

Philadelphia,    Pittsburgh,  Chi- 
cago, Mills  Bldg.,  15  Broad  St., 
New  York. 

Montana   State  School  of 
Mines, 

Located  in  a  Great  Mining  Dis- 
trict.   Thorough  course  of  four 
years  in  Mining  and  Metallurgy 
equips  young  men  for  immediate 
service  in  Mines  and  Reduction 
Works.      For   information  ad- 
dress Registrar. 

Butte,  Montana. 

Turner,  C.  A.  P., 

Consulting  Engineer. 
M.  Am.  Soc.  C.  E.  Reinforced 
Concrete  and  Structural  Steel 
Bridges,  Buildings  and  Manu- 
facturing Plants. 
627  First  Ave.  N. 
Minneapolis,  Minn. 

Whitham,  Paul  P., 

Railways,  Terminals,  Docks,  In- 
dustrial Bldgs.,  Grain  Elevators, 
Freight  Handling  Equipment, 
City  Planning.  Reports,  Esti- 
mates, Designs,  Superintendence. 
New  York  Block,  Seattle,  Wash., 
Phone  Elliott  45S2. 

McKenna,  Dr.  Charles  F., 

Consulting  Chemist  and  Chemical 
Engineer. 

Expert  in  Technology  and  Test- 
ing of  Materials. 

Investigations  and  Reports  for  in- 
vestors upon  industrial  processes. 

50  Church  St.,  New  York  City. 

Williams,  Gardner  S., 

Mem.  Am.  Inst.  Cons.  Engr., 
Mem.  Am.  Soc.  C.  E„ 
Mem.  Am.  W.  W.  Assoc., 
Mem.  N.  E.  W.  W.  Assoc. 
Consulting  Engineer. 
Hydraulic  Investigations,  Water 
Power  and  Electrical  Develop- 
ments, Water  Supply  Systems. 
Designs,  Estimates,  Plans,  Speci- 
fications,   Supervision  of  Con- 
struction, Surveys,  Reports,  Ap- 
praisals. 

Cornwell    Bld'g.,    Ann  Arbor, 
Mich.      Corn  Exchange  Bank 
Bld'g.,  Chicago,  111. 

CANADA 

New  York  University  School 
of  Applied  Science, 

Departments  of  Civil,  Mechan- 
ical, Chemical,    and  Industiial 
Engineering. 

For  announcements  or  other  in- 
formation address  Chas.  Henry 
Snow,  Dean. 

University  Heights,  N.  Y.  City. 

Robinson,  A.  W., 

M.Am:Soc.C.E.  M.Am.Soc.M.E. 
Mechanical  Engineer.  Dredging 
Machinery  of  Every  Type  De- 
signed for  Special  Conditions.  14 
Phillips  Square,  Montreal,  Can. 

Pittsburgh  Testing  Labora- 
tory, 

Engineers  and  Chemists. 

Inspection  of  Rails,  Cars,  Bridges 
and    Buildings,    Pipe,  Boilers, 
Engines,  etc.;  Cement  Testing 
and  Inspection  at  Mills  before 
Shipment.    Chemical  ana  Phys- 
ical Tests.   Consultation  and  Re- 
ports. 

"P.T.L."  Bldg.,  Pittsburgh;  50 
Church  St.,   New  York;  1330 
Monadnock  Block,  Chicago;  651 
Howard  Street,  San  Francisco; 
204  White  Bldg.,  Seattle;  1127 
Chemical  Bldg.,  St.  Louis;  211 
Bell     Block,     Cincinnati;  509 
Woodward  Bldg.,  Birmingham; 
305  Praetorian  Bldg..  Dallas. 

SOUTHERN  STATES 

INSPECTING  AND 
TESTING  ENGINEERS 

Northwestern  University 
College    of  Engineering 

Five  years  of  bioad,  thorough 
training;  small  classes  in  which 
student  receives  individual  at- 
tention.     Unsurpassed  oppor- 
tunities to  meet  engineers,  and  to 
keep  in  touch  with  engineering. 
New  organization  unhampered 
by  embarrassing  traditions.  Write 
for  "Best  Preparation  for  En- 
gineering" and  book  of  views. 

John   F.    Hayford,  Director, 
Evanston,  111. 

Brown  &  Clarkson, 

W.  N.  Brown,  C.  D.  S.  Clarkson. 
Civil  ond  Mini  ng  Engineers. 
Specialists  in  Topographic  Engi- 
neering. 

Oxford  Bldg.,  14th  &  N.  Y.  Ave., 
Washington, D.  C. 

Dabney  Engineering  Co., 

The                     M.Am. Soc. C.E. 
T.  G.  Dabney.     A.  L.  Dabney. 
Municipal  Improvements,  Drain- 
age.  SI  Porter  Bldg.,  Memphis, 
Tenn. 

Allentown  Testing  Labora- 
tory, 

Engineers  and  Chemists.  Mill 
Inspection  and  Laboratory  Tests. 
Structural  and  Road  Materials. 
New  Laboratories.  Allentown,  Pa. 

Underwriters'  Laboratories, 
Inc., 

under  the  direction  of  the  Na- 
tional Board  of  Fire  LTnderwri- 
ters,  W.  H.  Merrill,  Manager. 
Principal  office  and  testing  sta- 
tion,  Chicago.     Branch  offices 
in   all   principal   cities   in  the 
United  States  and  Canada. 

New  York  Office,  135  William 
Street.    London  Office,  48  West- 
minister Palace  Gardens. 

Pennsylvania  Military  Col- 
lege, 

51st  Year.    The  institution  offers 
thorough  scientific  and  military 
instruction  so  combined  as  to  give 
superior  eq  uipment  for  either  pro- 
fessional or  business  life.  De- 
grees granted — Civil  Engineering 
(C.E.),  Chemistry  (B.S.),  Aris 
(A.B.)  Preparatory  Courses  also. 

Catalogs  of  Col.  C.  E.  Hyatt, 
President. 

Chester,  Pa. 

Elrod,  Henry  Exall, 

M.Am.Soc.C.E. 
M.Am.Soc.M.E. 

Water  Works,  Sewers  and  Sewage 
Disposal,  Power  Plants,  Apprai- 
sals and  Reports.  Southwestern 
Life  Building,  Dallas,  Texas. 

Electrical  Testing  Labora- 
tories, Inc.,  Electrical,  Photo- 
metrical  and  Physical  Tests.  In- 
spection &  Tests  of  Electrical  and 
Engineering  Materials.  Main 
Office  and  Laboratories  80th  St. 
and  East  End  Ave.,  New  York. 

Elliott,  C.  G.,  m.  AnP'Soc.  C.  E. 
Consulting  Drainage  Engineer. 
Formerly  Chief  of  Drainage  In- 
vestigations, U.  S.  Dept.  of  Agri- 
culture.   Reports   on  Drainage 
Plans  and  Projects.  503  McLach- 
len  Building,  Washington,  D.  C. 

Gulick-Henderson  Co., 

Inspecting  and  Testing  Engineers. 

Pittsburgh.  Chicago,  New  York, 
San  Francisco. 

ENGINEERING 
SCHOOLS  AND 
COLLEGES 

Rensselaer  Polytechnic 
Institute,  The 

Engineering  and  Science. 
Courses    in    Civil  Engineering 
(C.E.) 

Mechanical  Engineering  (M.E*.) , 
Electrical    Engineering  (E.E.), 
Chemical    Engineering  (Ch.E.) 
and  General  Science  (B.S.). 
Graduate  Courses  leading  to  Mas- 
ters' and  Doctors'  Degiees. 
Also    special    courses.  Unsur- 
passed new  Chemical,  Physical, 
Electrical,  Mechanical  and  Ma- 
terials Testing  Laboratories. 
Troy,  N.  Y. 

Knowles,  Morris,     M  ^Soc- 

Water  Supply  and  Purification. 
Sewerage  and  Sewage  Disposal. 
Investigations,  Designs. 
Pittsburgh,    Pa.;  Birmingham, 
Ala. 

Hunt,  Robert  W.  &  Co., 

Robert  W.  Hunt,  Jno.  .1.  Cone, 
Jas.  Hallsted,  D.  W.  McNaugher. 

Bureau  of  Inspection,  Tests  and 
Consultation.  Inspection  and 
Testing  of  All  Engineering  Ma- 
terials. 

Established  Offices  in — Chicago, 
Pittsburgh,  London,  San  Fran- 
cisco, Seattle,  New  York,  St. 
Louis.  Montreal,  Toronto,  Mex- 
ico City,  Vancouver. 

Morgan  Engineering  Co., 

Civil  Engineers. 

Reclamation  of  Wet  and  Over- 
flowed Lands. 

Memphis,  Tennessee. 

Clarkson  College  of  Tech- 
nology. 

Civil, Electrical.  Mechanical. Chem- 
ical Engineering.    Small  Clsases. 
Full  Equipment.  Potsdam,  N.  V 

The  Cards 

appearing    on    these    pages  go 
before    over    twenty  thousand 
people  weekly. 

You  can  enlarge  your  field  of 
business  at  small  expense  through 
this  directory. 

New    cards   appear    only  with 
the  first  issue  of  each  month. 

Write  for  rates  now. 

PACIFIC  STATES 

Jones  Company,  Morgan  T., 

Consulting  and  Inspecting  Engi- 
neers. 

Inspection  of  Rails  and  Fasten- 
ings, Cars,  Locomotives,  Bridges 
and  Buildings — Cast  Iron  Pipe, 
etc.  Cement  Testing,  Chemical 
Analysis  and  Physical  Tests. 

General  Offices:  Monadnock 
Block,  Chicago.  15  Broad  Street, 
New  York  City.  313  Wabash 
Building,  Pittsburgh,  Pa. 

College  of  Engineering, 

Courses   in    Civil,  Mechanical, 
Electrical,     Mining,  Sanitary, 
Municipal,   Architf ctural  Engi- 
neering.    Thorough,  practical, 
economical.  Enter  any  time.  No 
matriculation  or  registration  fees. 
Expenses  1-3  to  1-2  less  than  at 
other  first  class  schools.  School 
year,  — Four  Quarters  of  i  2  weeks 
each.     Length  of  Courses  120 
weeks.  Save  one  year  and  $1000. 
Experienced  Instructors.  Splendid 
Laboratories.    For  Catalog,  Bul- 
letins or  information  address 
Albert  Edwin  Smith.  President. 
OhioNorthern  University,  Ada.O. 

American  Engineering  Cor- 
poration, 

C.  E  Grunsky,  President. 
All  Branches  of  Engineering. 
Mechanics'  Institute  Bldg.,  San 
Francisco,  Cal. 
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Accumulators 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 


Asbestos  Products 

Carey  Co.,  Philip,  18  Wayne  Ave.,  Lockland,  Ohio. 
Johns-Manville  Co.,  H.  W.,  New  York. 


Ash  Handling  Machinery 

Jeffrey  Mfg.  Co.,  The,  923  N.  4th  St.,  Columbus,  0. 
Webster  Mfg.  Co.,  The,  Tiffin,  Ohio. 


Asphalt 

Carey  Co.,  Philip,  18  Wayne  Ave.,  Lockland,  Ohio. 
Standard  Oil  Co.,  Newark,  N.  J. 


Balances 

Ainsworth  &  Sons,  Wm.,  Denver,  Colo. 


Ballast  Unloaders 

Marion  Steam  Shovel  Co.,  Station  M,  Marion,  0. 


Barges,  Steel 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 


Bearings  and  Bushings  (Oilless) 

Metaline  Co.,  The,  6  West  Ave.,  L.  I.  City,  N.  Y. 
Made  in  all  sizes  for  sheaves  and  like  bearings. 


Belting 

Robins  Conveying  Belt  Co.,  14  Park  Row,  N.  Y.  C. 


Bins,  Storage 

Ransome  Concrete  Mchy.  Co.,  Dunellen,  N.  J. 


Blasting  Supplies 

Aetna  Explosives  Co.,  Inc.,  2  Rector  St.,  N.  Y.  C. 


Blocks 

Boston  &  Lockport  Block  Co.,  Boston,  Mass. 
Patterson  Co.,  W.  W.,  Pittsburgh,  Penn. 
Pittsburgh  Block  &  Mfg.  Co.,  Pittsburgh,  Penn. 

Blow-Pipes  and  Burners 

American  Gas  Furnace  Co.,  24  John  St.,  N.  Y.  C. 
Blowers 

American  Blower  Co.,  Detroit,  Mich. 

Seventy-five  cu.ft.  and  upward. 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 


Blowers,  Pressure 

American  Gas  Furnace  Co.,  24  John  St.,  N.  Y.  C. 


Blue  Print  Dryers 

Paragon  Mach.  Co.,  The,  Rochester,  N.  Y. 


Blueprinting  Machines 

Keuffel  &  Esser  Co.,  Hoboken,  N.  J.    N.  Y.  City. 

Kolesch  &  Co.,  New  York  City. 

Paragon  Mach.  Co.,  The,  Rochester,  N.  Y. 

Wickes  Bros.,  Saginaw,  Mich. 

Williams,  Brown  &  Earle,  Philadelphia,  Penn. 


Boilers 

Babcock  &  Wilcox  Co.,  85  Liberty  St.,  N.  Y.  C. 
Branch  offices  in  principal  cities. 
"B  &  W,"  "Sterling"  and  "Rust"  water-tube 
boilers. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  New  York. 
Struthers-Wells  Co.,  Warren,  Penn. 


Bolts,  Expansion 

Parker  Supply  Co.,  522  W.  45th  St.,  N.  Y.  City. 
"Parker"  expansion  bolts,  for  fastening  to 
brick,  stone,  concrete.  "Can't  turn  in  the  hole." 


Books 

McGraw-Hill  Book  Co.,  Inc.,  239  W.   39th  St., 

New  York  City. 
Trautwine  Co.,  257  S.  4th  St.,  Philadelphia,  Pa. 

"Trautwine"  Civil  Engineers'  Pocketbook. 
Wiley  &  Sons,  Inc.,  John,  432  4th  Ave.,  N.  Y.  C. 

Brakes,  Air 

Westinghouse  Air  Brake  Co.,  Pittsburgh,  Penn. 
Bridges  and  Buildings 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 
Berlin  Construction  Co.,  Berlin,  Conn. 
Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn. 
Case  Crane  &  Eng'r'g  Co.,  Columbus,  Ohio. 
Chicago  Bridge  &  Iron  Co.,  Chicago,  111. 
Eastern  Bridge  &  Structural  Co.,  Worcester,  Mass. 
Fort  Pitt  Bridge  Works,  Pittsburgh,  Penn. 
Kenwood  Bridge  Co.,  Chicago,  111. 
Lackawanna  Bridge  Co.,  New  York. 
McClintic-Marshall  Co.,  Pittsburgh,  Penn. 
Milwaukee  Bridge  Co.,  Milwaukee,  Wis. 
Minneapolis  Steel  &  Mchry.  Co.,  Minneapolis. 
Missouri  Valley  Bridge  &  Iron  Co.,  Leavenworth, 
Kan. 

Morava  Construction  Co.,  Chicago,  111. 


Mount  Vernon  Bridge  Co.,  Mt.  Vernon,  Ohio. 
t  Penn  Bridge  Co.,  Beaver  Falls,  Penn. 
Pennsylvania  Steel  Co.,  Steelton,  Penn. 
Phoenix  Bridge  Co.,  Phoenixville,  Penn. 
Riter-Conley  Mfg.  Co.,  Pittsburgh,  Penn. 
Riverside  Bridge  Co.,  Martins  Ferry,  Ohio. 
Scherzer  Rolling  Lift  Bridge  Co.  .The,  Chicago,  111. 
Shoemaker  &  Co.,  Lewis  F.,  Pottstown,  Penn. 
Snare  &  Triest  Co.,  The,  Woolworth  Bldg.,  N.  Y.  C. 
Snead  Architectural  Iron  Works,  Louisville,  Ky. 
Strobel  Steel  Construction  Co.,  Chicago,  111. 
Wisconsin  Bridge  &  Iron  Co.,  Milwaukee,  Wis. 


Bridges,  Bascule 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 
Scherzer  Rolling  Lift  Bridge  Co.  ,The,  Chicago,  111. 
Strauss  Bascule  Bridge  Co.,  Chicago,  111. 
Strobel  Steel  Construction  Co.,  Chicago,  111. 


Buckets,  Concrete 

Hayward  Co.,  The,  50  Church  St.,  N.  Y.  City. 
Smith  Co.,  The  T.  L.,  1170  32nd  St..  Milwaukee. 
Union  Iron  Works,  Hoboken,  N.  J. 


Buckets,  Dragline  Scraper 

Hayward  Co.,  The,  50  Church  St.,  N.  Y.  City. 
Insley  Mfg.  Co.,  Indianapolis,  Ind. 


Buckets,  Dredging 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 
Browning  Co.,  The,  Cleveland,  Ohio. 
Hayward  Co.,  The,  50  Church  St.,  N.  Y.  City. 


Buckets,  Orange  Peel  and  Clam  Shell 

Haiss  Mfg.  Co.,  142nd  St.  and  Rider  Ave.,  N.  Y.  C. 

Hayward  Co.,  The,  50  Church  St.,  New  York  City. 
Standard  and  special  sizes.  Capacities  100 
cubic  inches  up.  Equipped  with  power  wheel 
rope  guards.    All  parts  interchangeable. 

Industrial  Works,  Bay  City,  Mich. 

Designed  for  quick  attachment  or  removal. 

Orton  &  Steinbrenner  Co.,  Chicago,  111. 

Owen  Bucket  Co.,  533  Rockefeller  Bldg.,  Cleve- 
land, Ohio. 

One-half  to  3  cu.yd.  cap.  All-steel  construc- 
tion.   Wearing  parts  bushed  and  lubricated. 

Union  Iron  Works,  Hoboken,  N.  J. 

Whiting  Foundry  Equipment  Co.,  Harvey,  111. 


Building  Paper 

Barrett  Mfg.  Co.,  New  York. 

Berlin  Mills  Co.,  Portland,  Maine. 

Carey  Co.,  Philip,  18  Wayne  Ave.,  Lockland,  Ohio. 

Building  Specialties 

Berger  Mfg.  Co.,  The,  Canton,  Ohio. 


Cableways 

American  Steel  &  Wire  Co.,  Chicago,  111. 
Florv  Mfg.  Co.,  S.,  Bangor,  Penn. 
Lidgerwood  Mfg.  Co.,  96  Libei-ty  St.,  New  York. 
Waterbury  Co.,  The,  63  Park  Row,  N  Y.  City. 


Caissons 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 
Struthers-Wells  Co.,  Warren,  Penn. 


Cars,  Contractors 

Insley  Mfg.  Co.,  Indianapolis,  Ind. 
Union  Iron  Works,  Hoboken,  N.  J. 
Western  Wheeled  Scraper  Co.,  Aurora,  111. 


Cars,  Dump 

Insley  Mfg.  Co.,  Indianapolis,  Ind. 


Cars,  Industrial 

Ramapo  Iron  Works,  Hillburn,  N.  Y. 


Carts,  Concrete 

Insley  Mfg.  Co.,  Indianapolis,  Ind. 

Ransome  Concrete  Mchy.  Co.,  Dunellen,  N.  J.  Ca- 
ble :  Racomaw.  Branches :  Chicago,  Philadel- 
phia, Boston,  New  York,  Columbus,  Ohio. 


Casings,  Wood 

Michigan  Pipe  Co.,  Bay  City,  Mich. 

Standard  Wood  Pipe  Co.,  Williamsport,  Penn. 


Castings,  Iron  and  Steel 

Central  Foundry  Co.,  90  West  St.,  N.  Y.  City. 
Fox  &  Co.,  John,  253  Broadway,  New  York  City. 
McConway  &  Torley  Co.,  Pittsburgh,  Penn. 
McKim  Foundry  &  Machine  Co.,  Lockport,  N.  Y. 
Sessions  Foundry  Co.,  Bristol,  Conn. 
Standard  Cast  Iron  Pipe  &  Fdrv.  Co.,  Bristol,  Pa 
Warren  Fdry.  &  Machine  Co.,  11  Bway.,  N.  Y.  C. 


Castings,  Malleable  Iron 

Marion  Malleable  Iron  Works,  Marion,  Ind. 


Castings  (Street  and  Sewer) 

Central  Fdry  Co.,  90  West  St.,  N.  Y.  City. 
Sessions  Foundry  Co.,  Bristol,  Conn. 


Cement  for  Iron 

Smooth- On  Mfg.  Co.,  Jersey  City,  N.  J. 


Cement  (Fire  Brick) 

Johns-Manville  Co.,  H.  W.,  New  York. 


Cement  Making  Machinery 

International  Steam  Pump  Co.,  115  Bway.,  N.  Y.  C. 
Raymond  Bros.  Pulverizer  Co.,  Chicago,  111. 
Smith  Engineering  Works,  3184  Locust  St.,  Mil- 
waukee. 

"Telsmith"  primary  breakers,  rigid  shaft  type, 
with  short  frame,  parallel  stroke.  Gyratory. 
Vulcan  Iron  Wks.,  1736  Main  St.,  Wilkes-Barre. 


Cement,  Portland 

Alpha  Portland  Cement  Co.,  Easton,  Pa.  Branches  : 
New  York  (50  Church  St.),  Chicago  (Mar- 
quette Bldg.),  Boston  (Board  of  Trade),  Phil- 
adelphia (Harrison  Bldg.),  Pittsburgh  (Oliver 
Bldg  ),  Buffalo  (Builders  Exchange),  Baltimore 
(Builders  Exchange),  Savannah  (National  Bank 
Bldg). 

Cap.  25,000  bbl.  daily,  storage  for  2,000,000  bbl. 
Shipped  In  cotton  or  paper  bags ;  to  foreign 
countries  in  tongue-and-grooved  barrels  lined 
with  waterproof  paper. 

Atlas  Portland  Cement  Co.,  30  Broad  St.,  New 
York  City.    Cable  :  Atcement. 
In  bags  or  barrels  ;  mill  cap.  50,000  bbl.  daily. 

Dexter  Portland  Cement  Co.,  Nazareth,  Penn. 

French  &  Co.,  Samuel  S.,  Philadelphia,  Penn. 
"French's"  brand. 

Hartranft  Cement  Co.,  Wm.  G.,  Philadelphia,  Pa. 

Lawrence  Cement  Co.,  1  Broadway,  N.  Y.  City. 

Lehigh  Portland  Cement  Co.,  Allentown,  Penn. 
Chicago,  111.  Cable :  Leporcem,  New  York. 
Branches :  New  York  City,  Boston,  Philadel- 
phia, Buffalo,  Savannah,  New  Castle,  Pa.  ; 
Minneapolis,  Minn.  ;  Des  Moines,  Iowa  ;  Spo- 
kane, Wash.  Mills  :  Fogelsville,  Pa.  ;  Ormrod, 
Pa.  ;  West  Copley,  Pa.  ;  Mitchell,  Ind. ;  Mason 
City,  Iowa ;  Metaline  Falls,  Wash. 

Nazareth  Cement  Co.,  Nazareth,  Penn. 


Cement,  Portland  White 

Atlas  Portland  Cement  Co.,  30  Broad  St.,  N.  Y.  C. 
Lawrence  Cement  Co.,  1  Broadway,  N.  Y.  City. 


Centers,  Steel  Collapsible 

Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn. 


Chain 

Pittsburgh  Block  &  Mfg.  Co.,  Pittsburgh,  Penn. 


Chains,  Transmission 

Jeffrey  Mfg.  Co.,  The,  Columbus,  Ohio. 
Webster  Mfg.  Co.,  The,  Tiffin,  Ohio. 


Channeling  Machines 

Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 
Sullivan  Mach.  Co.,  122  S.  Mich.  Ave.,  Chicago. 


Chimneys,  Concrete 

Heine  Chimney  Co.,  123  W.  Madison,  Chicago. 
Kellogg  Co.,  M.  W.,  90  West,  N.  Y.  C.  Branches: 

Boston,  Philadelphia,  Indianapolis,  Pittsburgh. 
Weber  Chimney  Co.,  McCormick  Bldg.,  Chicago, 

111.    Aguias,  104,  Havana,  Cuba. 
Wiederholdt  Construction  Co.,  St.  Louis,  Mo. 

Chimneys,  Radial  Brick 

Bergen  &  Lindeman,  Inc.,  30  Church  St.,  N.  Y.  C. 

Branches  :  Philadelphia,  Boston. 
Custodis  Chimney  Constr.  Co.,  Alphons,  Bennett 

Bldg.,  New  York  City. 
Heine  Chimney  Co.,  123  W.  Madison,  Chicago,  111. 
Heinecke,  Inc.,  H.  R.,  147  4th  Ave.,  N.  Y.  City. 

Branches  :  Phila.,  Boston,  Chicago,  Indianapolis. 
Kellogg  Co.,  M.  W.,  90  West,  N.  Y.  C.  Branches: 

Boston,  Philadelphia,  Indianapolis,  Pittsburgh. 
Wiederholdt  Construction  Co.,  St.  Louis,  Mo. 


Chimneys,  Tile 

Wiederholdt  Construction  Co.,  St.  Louis,  Mo. 


Chutes  for  Concrete 

Ransome   Concrete  Mchy.   Co.,   Dunellen,   N.  J. 
Cable  :  Racomaw.     Branches  :  Chicago,  Phila- 
delphia, Boston,  New  York,  Columbus,  Ohio. 
Made  of  high  carbon  steel.  Interchangeable. 


Coal  and  Ore  Handling  Machinery 

Bartlett  &  Snow  Co.,  The  C.  O.,  Cleveland,  Ohio. 
Haiss  Mfg.  Co.,  142nd  St.  and  Rider  Ave.,  N.  Y.  C. 
Hayward  Co.,  The,  50  Church  St.,  New  York  City. 
International  Steam  Pump  Co.,  115  Bway.,  N.  Y.  C. 
.Teffrev  Mfg.  Co.,  The,  923  N.  4th  St.,  Columbus,  O. 
Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  N.  Y.  C. 
Link-Belt  Co.,  Philadelphia,  Chicago,  New  York. 

"Peck"  overlapping  bucket  conveyor. 
Orton  &  Steinbrenner  Co.,  Chicago,  111. 
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Kreolil 

teW>od-  Block  Floors 

Photograph  shows  view  of  Kreolite  Wood  Block  Floor  in  the  plant  of  the  Vulcan  Iron  Works,  Wilkes-Barre,  Pa. 


A  Plank  Floor  Was  Taken  Up  and 
a  Kreolite  Floor  Put  in  Its  Place 

THE  Vulcan  Iron  Works,  Wilkes-Barre,  Pa.,  made  a  thorough  investigation 
of  the  experiences  of  other  factories  and  plants  before  they  changed  from  the 
old  style  plank  floor  to  the  modern  Kreolite  Wood  Block  Floor. 

THE  old  floor  was  continually  being  repaired,  hard  to  truck  over  and  tiresome 
to  the  workmen  through  its  unevenness. 

THE  Kreolite  Wood  Block  Floor  shown  above  will  not  only  outwear  a  plank, 
concrete  or  brick  floor,  but  also  stimulates  production  by  giving  a  smooth 
surface  to  truck  over  and  one  that  is  very  comfortable  for  the  workmen. 

KREOLITE  Wood  Block  Floors  have  been  installed  by  hundreds  of  concerns 
because  they  make  possible  a  reduction  in  repair  and  labor  costs  and  an  in- 
crease in  shop  efficiency. 

We  have  a  copy  of  "Factory  Floors"  for  you.    Shall  we  send  it  ? 

The  Jennison -Wright  Company 

320  Huron  Street  Toledo,  Ohio 

Pioneers  in  Perfect  Floors 
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Webster  Mfg.  Co.,  The,  Tiffin,  Ohio. 

Whiting  Foundry  Equipment  Co.,  Harvey,  111. 

Coal  Storage  Systems 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 
Fairbanks,  Morse  &  Co.,  Chicago,  111. 

Column  Clamps 

New  England  Column  Clamp  Co.,  Boston,  Mass. 

Compounds,  Waterproofing 

Barrett  Mfg.  Co.,  New  York,  N.  Y. 
Smooth-On  Mfg.  Co.,  Jersey  City,  N.  J. 

Compressors,  Air 

American  Well  Works,  Aurora,  111. 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Fuel  oil,  gas,  steam  power  driven. 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 

Ingersoll-Rand  Co.,  11  Bway..  New  York,  N.  Y. 
Branches:  Boston,  Phila.,  Pittsburgh,  Cleveland, 
Chicago,  El  Paso,  Seattle,  San  Francisco,  Bir- 
mingham, St.  Louis,  Los  Angeles,  Butte,  Denver, 
Duluth,  Knoxville,  New  Orleans,  Salt  Lake  City. 
"Imperial"  and  "Ingersoll-Rogler." 
Stationary  and  portable,  power  driven  and 
steam  driven. 

International  Steam  Pump  Co.,  115  Bwav.,  N.  Y.  C. 

McKiernan-Terry  Drill  Co..  234  Bway.,  N.  Y.  C. 

Norwalk  Iron  Works,  South  Norwalk,  Conn. 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 

Sullivan  Mach.  Co.,  122  S.  Mich.  Ave.,  Chicago. 

Westinghouse  Air  Brake  Co.,  Pittsburgh,  Penn. 

Compressors,  Gas  and  Ammonia 

International  Steam  Pump  Co.,  115  Bway.,  N.  Y.  C. 
Norwalk  Iron  Works,  South  Norwalk,  Conn. 

Concrete  Construction 

Raymond  Concrete  Pile  Co.,  140  Cedar  St.,  New 
York,  N.  Y.  Branches :  Chicago,  Pittsburgh, 
Boston,  Baltimore,  Philadelphia,  Atlanta,  De- 
troit, Cleveland,  St.  Louis,  Portland,  Oregon ; 
San  Francisco,  Los  Angeles,  Omaha,  Cincinnati, 
St.  Paul,  Kansas  City  and  Montreal. 
Cast-in-place  and  pre-cast  concrete  piles,  con- 
crete interlocking  sheet  piles,  docks,  wharves, 
bulkheads,  roads,  bins,  monolithic  foundations, 
retaining  walls,  jetties,  etc. 
See  ad.  always  on  page  3. 

Trussed  Concrete  Steel  Co.,  Dept.  12,  Youngs- 
town,  Ohio. 

"Kahn"  reinforcement  and  specialties  for  con- 
crete. 

Representatives  in  principal  cities. 
Weber  Chimney  Co.,  McCormick  Bldg.,  Chicago,  111. 
Reinforced  concrete  chimneys  and  towers. 

Concrete  Reinforcement 

American  Steel  &  Wire  Co.,  Chicago,  111. 
Berger  Mfg.  Co.,  The,  Canton,  Ohio. 

Special  plates  for  reinforcements. 

See  advertisement. 
Franklin  Steel  Works,  Franklin,  Penn. 

%  to  IVi"  bars.  Mill  cap.  75,000  tons  per  year. 

Round,  square  nr  square-twisted  steel  bars. 
Lackawanna     Steel    Co.,     Lackawanna,     N.  Y. 

Branches :  New  York,  Boston,  Buffalo,  Phila- 
delphia, Cleveland,  Cincinnati,  Chicago,  Detroit, 

St.  Louis,  Atlanta,  San  Francisco. 
Laclede  Steel  Co.,  St,  Louis,  Mo.    Chicago  Office  : 

332  S.  Michigan  Ave.  Works:  Madison,  111. 
Page  Woven  Wire  Fence  Co.,  Monessen,  Penn. 

Eighteen  to  54"  wide  in  multiples  of  1%  and 

3".    Rolls  up  to  600  ft. 

A  wire  fabric. 

Eastern  Agents:  W.  N.  Wight  &  Co.,  5  Beek- 
man  St.,  New  York  City. 
Trussed  Concrete  Steel  Co.,  Dept.   12,  Youngs- 
town,  Ohio. 

"Kahn  Sys."  Reinf.,  "Kahn"  bars,  "Rib"  bars, 
"Rib"   metal    lath,    "Kahn"    mesh,    "Hy  Rib" 
Floretyles,  Floredoms,  column  hooping. 
Representatives  in  principal  cities. 

Condensers 

Alberger  Pump  &  Condenser  Co.,  New  York  City? 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 
Cambridge,  Mass. 

Cameron  Steam  Pump  Works,  A.  S.,  11  Broad- 
way, New  York  City. 

International  Steam  Pump  Co.,  115  Bwav.,  N.  Y.  C. 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 

Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 

Conduit 

.Tolins-Manville  Co.,  H.  W.,  New  York  City,  N.  Y. 

Fibre,  etc..  for  steam  and  electrical  purposes. 
National  Tank  &  Pipe  Co.,  Portland,  Oregon. 
Wyekoff  Pipe  &  Creosoting  Co.,  New  York  City. 

Contractors.  General 

Gillespie  Co.,  T.  A.,  50  Church  St.,  N.  Y.  City. 
Conveyors 

International  Steam  Pump  Co.,  115  Bwav.,  N.  Y.  C. 
Jeffrey  Mfg.  Co..  The,  923  N.  4th  St.,  Columbus,  O. 
Ohio  Loco.  Crane  Co.,  Mansfield  St.,  Bucvrus,  O. 
Robins  Conveying  Belt  Co.,  14  Park  Row,  N.  Y.  C. 
Webster  Mfg  Co.,  The,  Tiffin,  Ohio. 

Cooling  Towers 

International  Steam  Pump  Co..  115  Bway.,  N.  Y.  C. 
Worthington,  Henry  R.,  115  Bway.,  N.  Y.  City. 

Corner  Bead  Metal 

Berger  Mfg.  Co.,  The,  Canton,  Ohio. 


Trussed  Concrete   Steel   Co.,   Dept.    12,  Youngs- 
town,  Ohio. 

Couplers,  Car 

McConway  &  Torley  Co.,  Pittsburgh,  Penn. 

Couplings,  Reinforcing  Bar 

Marion  Malleable  Iron  Works,  Marion,  Ind. 

Cranes 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 

Cranes,  Locomotive 

Browning  Co.,  The,  Cleveland,  Ohio. 

Four  to  X  wheel — any  gauge.  Cap.  10  to  100  tons. 

Full    circle    revolving    cranes,  self-propelling. 

Operated  by  steam  or  electricity. 
Industrial  Works,  Bay  City,  Mich. 

Five  to  160  tons  cap.  Steam,  electric,  gasoline. 
Link-Belt  Co.,  Philadelphia,  Chicago,  New  York. 

All  standard  sizes  and  capacities. 
Ohio  Loco.  Crane  Co.,  Mansfield  St.,  Bucyrus,  O. 

Five  to  50  tons. 

Steam,  electric,  compressed  air,  oil  or  gasoline 
engine  power  equipment. 
Orton  &  Steinbrenner  Co.,  Chicago,  III. 
Five-  to  150-ton.    All  types  and  equipment. 

Cranes,  Traveling 

Case  Crane  &  Engineering  Co.,  Columbus,  Ohio. 
Northern  Engineering  Wo?ks,  Detroit,  Mich. 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 
Terry  &  Tench  Co.,  Inc.,  TO  E.  45th  St.,  N.  Y.  C. 
Whiting  Foundry  Equipment  Co.,  Harvey,  111.  . 

Cranes,  Wrecking 

Browning  Co.,  The,  Cleveland,  Ohio. 

Ohio  Loco.  Crane  Co.,  Mansfield  St.,  Bucyrus,  O. 


Ditching  Machinery 

Austin  Drainage  Excavator  Co.,  F.  C,  Railway 

Exchange,  Chicago,  111. 
Marion  Steam  Shovel  Co.,  Station  M,  Marion  O 
Smith  Co.,  The  T.  L.,  1170  32nd  St.,  Milwaukee 

"Albrecht"  excavator  and  loader. 


Diving  Apparatus 

Morse  &  Son,  Inc.,  A.  J.,  221  High  St.,  Boston. 
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Creosoting 

American  Creosote  Wks.,  New  Orleans,  La.  (Sta.B). 
Barber  Asphalt  Paving  Co.,  Miurer,  N.  J. 
Barrett  Mfg.  Co.,  New  York  City.  , 
Eppinger  &  Russell  Co.,  165  Broadway,  New  York. 
International    Creosoting    &    Construction  Co., 

Galveston,  Tex. 
Jennison-Wright  Co.,  320  Huron  St.,  Toledo,  Ohio. 
Norfolk  Creosoting  Co.,  Norfolk,  Va. 
Northeastern  Co.,  The.  Boston,  Mass. 
Pittsburgh  Wood  Preserving  Co.,  Pittsburgh,  Pa. 
Wyekoff  Pipe  &  Creosoting  Co.,  New  York  City. 

Crushers  and  Pulverizers 

Austin  Mfg.  Co.,  Chicago,  111. 
Bacon,  Earle  C,  Havemeyer  Bldg.,  N.  Y.  City. 
Buchanan  Co.,  C.  G.,  00  West  St.,  New  York  City. 
International  Steam  Pump  Co.,  115  Bwav.,  N.  Y.  C 
Jeffrey  Mfg.  Co.,  The^  923  N.  4th  St.,  Columbus,  O. 
Orton  &  Steinbrenner  Co..  Chicago,  111. 
Raymond  Bros.  Impact  Pulverizer  Co.,  Chicago,  111. 
Vulcan  Iron  Wks.,  1736  Main  St.,  Wilkes-Barre, 
Penn. 

Culverts,  Metal 

American  Sheet  &  Tin  Plate  Co.,  Pittsburgh,  Pa. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 

Curb  and  Gutter  forms 

Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn, 

Curb,  Steel  Protected  Concrete 

Trussed  Concrete  Steel  Co.,  Dept.   12,  Youngs- 
town,  Ohio. 
"Kahn"  curb  bars. 
Representatives  in  principal  cities. 

Derricks 

American  Bridge  Co.,  30  Church  St..  N   Y.  City. 
Hayward  Co.,  The,  50  Church  St..  New  York  City. 
Lidgerwood  Mfg.  Co..  96  Liberty  St.,  N.  \\  City. 
Nat'l  Hoisting  Eng.  Co.,  Bergen  St.,  Harrison,  N.  J. 
Terry  &  Tench  Co.,  Inc.,  70  E.  45th  St.,  N.  Y.  C. 

Derrick  Irons 

Hayward  Co..  The.  50  Church  St.,  New  York  City. 
Union  Iron  Wks.,  West  Shore  Sta.,  Hoboken,  N.  J. 


Doors,  Steel  and  Wood  (Rolling) 

Kinnear  Mfg.  Co.,  Columbus,  Ohio. 


Drafting  Machines 

Universal  Drafting  Machine  Co.,  Cleveland,  Ohio. 

Drag  Line  Cableway  Excavators 

Cable  Excavator  Co.,  Com'l  Trust  Bldg.,  Phila 

Insley  Mfg.  Co.,  Indianapolis,  Ind. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  N.  Y.  City. 

Drawing  Materials 

Aloe  Co.,  A.  S.,  617  Olive  St.,  St.  Louis,  Mo 
Hardtmuth,  L.  &  C,  34  E.  23rd  St.,  N.  Y.  City. 

"Kohinoor"  brand. 
Keuffel  &  Esser  Co.,  New  York.    Hoboken,  N.  J 
Kolesch  &  Co.,  New  Y'ork  City. 


Drawing  Tables 

Economy  Drawing  Table  Co.,  Toledo,  Ohio. 
Kolesch  &  Co.,  New  York  City. 

Dredges 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 
Hayward  Co.,  The,  50  Church  St.,  New  York  City 
Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  N.  Y  City 
Marion  Steam  Shovel  Co.,  Station  M,  Marion,  O. 
Morris  Machine  Works,  Baldwinsville,  N.  Y. 

Drills,  Air 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Drills,  Core 

Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 
Keystone  Driller  Co.,  Beaver  Falls,  Penn. 
McKiernan-Terry  Drill  Co.,  234  Bwav.,  N   Y.  C 
Sullivan  Mach.  Co.,  122  S.  Mich.  Ave.,  Chicago. 

Drills,  Electric 

Independent  Pneumatic  Tool  Co.,  Chicago,  111. 
Drills,  Hammer 

Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 

"Jackhamer,"  "Butterfly,"  "Leyner  Ingersoll," 

"Jackstoper." 
McKiernan-Terry  Drill  Co.,  234  Bwav.,  N.  Y.  C. 
Sullivan  Mach.  Co.,  122  S.  Mich.  Ave.,  Chicago. 

Drills,  Pneumatic 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Independent  Pneumatic  Tool  Co.,  Chicago,  111. 

Drills,  Rock 

Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 
"Butterfly,"  "Sergeant."  Also  quarry  and  sub- 
marine types. 

Jeffrey  Mfg.  Co.,  The,  923  N.  4th  St.,  Columbus,  O. 

McKiernan-Terry  Drill  Co.,  234  Bway.,  N.  Y.  C. 

Sullivan  Mach.  Co.,  122  S.  Mich.  Ave.,  Chicago. 

Dryers 

American  Blower  Co.,  Detroit,  Mich. 
Dynamite 

Aetna  Explosives  Co..  Inc.,  2  Rector  St.,  N.  Y.  C. 
Elevators,  Bucket 

Jeffrey  Mfg.  Co.,  The,  Columbus,  Ohio. 

Ohio  Loco.  Crane  Co.,  Mansfield  St.,  Bucyrus,  O 

Webster  Mfg.  Co.,  The,  Tiffin,  Ohio. 

Elevators,  Concrete 

Ohio  Loco.  Crane  Co.,  Mansfield  St.,  Bucyrus,  O. 

Ransome  Concrete  Machinery  Co.,  Dunellen,  N.  J. 
Cable  :   Racomaw.     Branches  :   Chicago,  Phila- 
delphia, Boston,  New  Yrork,  Columbus,  Ohio. 
Automatic  dump. 

Engines,  Gas  and  Gasoline 

Alberger  Gas  Engine  Co.,  281  Chicago  St.,  Buf- 
falo, N.  Y. 
Fairbanks-Morse  Co.,  Chicago,  111. 
International  Steam  Pump  Co.,  115  Bway.,  N.  Y.C. 
National  Meter  Co.,  New  Y'ork  City. 

Engines,  Oil 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 
Engines,  jumping 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 

Cambridge,  Mass. 
Fairbanks,  Morse  &  Co.,  Chicago,  111. 
International  Steam  Pump  Co.,  115  Bway.,  N.  Y'.  C. 
Morris  Machine  Works,  Baldwinsville,  N.  Y. 
Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 

Engines,  Steam 

American  Blower  Co.,  Detroit,  Mich. 
Up  to  160  hp. 

Vertical.  Single,  double  and  compound  cylinders. 
Ball  Engine  Co.,  Erie,  Penn. 
Erie  Steam  Shovel  Co.,  Erie,  Penn. 
Lawrence  Machine  Co.,  Lawrence,  Mass. 

Excavating  Attachment  Derrick 

Union  Iron  Wks.,  West  Shore  Sta.,  Hoboken,  N.  J. 


December  30,  1915 
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Consider  theTrade  Mark 


It  is  equivalent  to  a 
signature  of  quality  and 
its  fair  name  is  jealously 
protected  by  the  manu- 
facturer. 

The  value  of  any  ad- 
vertising or  sales  propa- 
ganda is  made — or  brok- 
en by  the  reputation  of 
the  trade  mark  or  trade 
name.  - 

Logically,  those  firms 
which  feature  most  their 
trade  mark  are  most  care- 
ful in  maintaining  the 
quality  of  their  product. 


Consider  the  Trade  Mark 


LEHIGH 

CEMENT  C 


~    Anderson  Avenue,  Bergen  County,  New  Jersey.  Standard  Mixing  Asphalt. 

I  Standard  Mixing  Asphalt 
|  For  Road  Making 
I  By  the  Mixing  Process 

|  Assuming  the  stone  to  be 
correctly  graded,  a  successful 

|      bituminous  concrete  roadway 

|  depends  on  the  quality  of  the 
asphalt.     We  have  developed 

|      especially  for  this  purpose 


Concrete  for  Permanence 


MIXING 
ASPHALT 


Standard  Mixing  Asphalt,  like  all 
other  Standard  Asphalts,  has  great 
cementing  strength  at  both  high  and 
low  temperatures,  and  high  ductility. 
It  is  not  necessary  to  cut  this  asphalt 
back  with  a  flux,  for  it  is  prepared  to 
the  correct  consistency  to  bind  the 
stones  thoroughly  together. 

Standard  Mixing  Asphalt  is  99.8% 
pure,  running  from  5  to  33%  purer 
than  the  so-called  natural  asphalts. 

Further  information  willingly  sup- 
plied. Ask  for  facts  regarding  our 
Standard  Paving  Asphalts  and 
Standard  Asphalt  Binders. 


See  the  Cement  Manufacturers'  Exhibit  at  the 
Cement  Show,  Chicago,  February  12-19. 


STANDARD  OIL  COMPANY 

(New  Jersey) 

Newark  Baltimore 

Geo.  W.  Lamson,  Agent,  Ry.  Exch.  Bldg.,  Chicago,  111. 


''ffiiff  minium 
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Excavating  Machinery 

Ball  Engine  Co.,  Erie,  Penn. 
Browning  Co.,  The,  Cleveland,  Ohio. 
Cable  Excavator  Co.,  Com'l  Trust  Bldg.,  Phila. 
Carson  Trench  Machine  Co.,  Boston,  Mass. 
Erie  Steam  Shovel  Co.,  Erie,  Penn. 
Insley  Mfg.  Co.,  Indianapolis,  Ind. 
Marion  .Steam  Shovel  Co.,  Station  M,  Marion,  O. 
Smith  Co.,  The  T.  L.,  1170  32nd  St.,  Milwaukee. 
"Albrecht"  excavator  and  loader. 


Excavators,  Drag  Line 

Hayward  Co.,  The,  50  Church  St.,  New  York  City. 
Insley  Mfg.  Co.,  Indianapolis,  Ind. 
Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  N.  Y.  City. 
Parsons  Co.,  Newton,  la.  Br.,  50  Church,  N.  Y.  C. 

Expanded  Metal 

Berger  Mfg.  Co.,  The,  Canton,  Ohio. 
Trussed  Concrete  Steel  Co.,  Dept.   12,  Youngs- 
town,  Ohio. 

"Kahn"  building  specialties. 
Representatives  in  principal  cities. 


Expansion  Joints 

Alberger  Heater  Co.,  281  Chicago  St.,  Buffalo.  N.  Y. 


Explosives 

Aetna  Explosives  Co.,  2  Rector  St.,  N.  Y.  City. 


Facings,  Foundry 

American  Blower  Co.,  Detroit,  Mich. 


Filing  Cases 

Economy  Drawing  Table  Co.,  Toledo,  Ohio. 


Filters,  Water 

American  Water  Softener  Co.,  Philadelphia,  Pa. 
N.  Y.  Cont'l  Jewell  Filtration  Co.,  New  York. 
Norwood  Engr.  Co.,  Florence,  Mass. 
Pittsburgh  Filter  Mfg.  Co.,  Pittsburgh,  Penn. 
Roberts  Filter  Mfg.  Co.,  Darby,  Penn. 


Flooring 

Berlin  Mills  Co.,  Portland,  Maine. 
Jennison-Wright  Co.,  320  Huron  St.,  Toledo,  Ohio. 
Johns-Manville  Co.,  H.  W.,  New  York  City. 
Leopold  &  Co.,  Jas.,  233  Broadway,  New  York. 
Youngstown  Iron  &  Steel  Co.,  Youngstown,  Ohio. 

Flumes,  Metal 

Hinman  Hydr.  Mfg.  Co.,  1400  W.  Colfax,  Denver. 
Form  Clamps 

Insley  Mfg.  Co.,  Indianapolis,  Ind. 

New  England  Column  Clamp  Co.,  Boston,  Mass. 


Forms,  Metal,  for  Concrete 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 
Blaw   Steel  Construction   Co.,   Pittsburgh,  Penn. 

165  Broadway,  N.  Y.  City.    Peoples  Gas  Bldg., 

Chicago. 

Standard  forms  for   general  work  or  special 
forms  to  order.    Sectional  or  collapsible. 
See  advertisement. 
Hydraulic  Pressed  Steel  Co.,  3152  E.   61st  St., 
Cleveland,  Ohio. 

These  forms  consists  of  a  framing  of  upright 
and  horizontal  bars,  fitted  with  clamps  to  secure 
panels,  which  constitute  the  face  of  the  form. 
The  main  vertical  pieces  are  U-shaped,  flared  at 
the  wall  and  having  slotted  keyways  in  the 
back.  The  form  boards,  or  panels,  are  36x36 
in.,  of  wood,  faced  and  edged  with  pressed  steel. 
Clamps  of  U-shape,  held  to  the  vertical  pieces 
by  bolts  or  keys  fitting  into  the  keyholes,  strad- 
dle the  vertical  piece  and  are  driven  home  by 
wedges  until  they  are  tight  against  the  backs  of 
the  form  boards.  When  these  boards  are  to  be 
removed,  the  wedges  are  slacked  and  the  clamps 
are  turned  parallel  to  the  upright  piece.  Two 
men  with  hammers  can  erect  the  forms  or  re- 
move them. 


Foundations 

MacArthur  Concrete  Pile  &  Foundation  Co.,  11 

Pine  St.,  New  York  City. 
Simplex  Concrete  Piling  Co.,  Tacony,  Phila.,  Pa. 
Underpinning  &  Foundation  Co.,  290  Broadway, 

New  York  City. 


Foundation  Test  Boring 

Phillips  &  Worthington,  90  West  St.,  N.  Y.  City. 


Frogs  and  Switches 

Ramapo  Iron  Works,  Main  Office,  Hillburn,  N.  Y. 


Furnaces,  Annealing  and  Tempering 

American  Gas  Furnace  Co.,  24  John  St.,  Y.  Y.  C. 
Whiting  Foundry  Equipment  Co.,  Harvey,  Hi. 


Furnaces,  Gas 

American  Gas  Furnace  Co.,  24  John  St.,  N.  Y.  C. 


Gages 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa.- 


Gages  (Loss  of  Head) 

Simplex  Valve  &  Meter  Co.,  Philadelphia,  Penn. 


Gages  (Rate  of  Flow) 

Simplex  Valve  &  Meter  Co.,  Philadelphia,  Penn. 


Garbage  Disposal  Apparatus 

Bartlett  &  Snow  Co.,  The  C.  O.,  Cleveland,  Ohio. 


Gas  Holders 

Wood  &  Co.  ,R.  D.,  Philadelphia,  Penn. 


Gas  Producer  Plants 

Improved  Equipment  Co.,  60  Wall  St.,  N.  Y.  City. 


Gas  Producers 

International  Steam  Pump  Co..  115  Bway.,  N.  Y.  C. 
Wood  &  Co.  ,R.  D.,  Philadelphia,  Penn. 

Gate  Hoists 

Whiting  Foundry  &  Equipment  Co.,  Harvey,  111. 
Generators 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 

Generators,  Electric 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 

Graders 

Austin  Mfg.  Co.,  Chicago,  111. 
Granite 

Master  Builders  Co.,  The,  Cleveland,  Ohio. 
Gratings,  Subway 

Irving  Iron  Works,  Long  Island  City,  N.  Y. 


Grinders,  Pneumatic 

Independent  Pneumatic  Tool  Co.,  Chicago,  III. 
Hammers,  Pneumatic 

Independent  Pneumatic  Tool  Co.,  Chicago,  111. 
Hammers,  Steam 

McKiernan-Terry  Drill  Co.,  234  Bway.,  N.  Y.  C. 
Union  Iron  Wks.,  West  Shore  Sta.,  Hoboken,  N.  J. 

Heaters,  Feed  Water 

Alberger  Heater  Co.,  281  Chicago  St..  Buffalo,  N.  Y. 
Alberger  Pump  &  Condenser  Co.,  New  York  City. 
Blake  &  Knowles  Steam  Pump  Works,  The,  East 

Cambridge,  Mass. 
International  Steam  Pump  Co.,  115  Bway.,  N.  Y.  C. 


Heaters,  Service 

Alberger  Heater  Co.,  281  Chicago  St.,  Buffalo,  N.  Y. 


Hoists 

Dake  Engine  Co.,  Grand  Haven,  Mich. 
Fairbanks,  Morse  &  Co.,  Chicago,  111. 
Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  N.  Y.  City. 
Nat'l  Hoisting  Eng.  Co.,  Bergen  St..  Harrison,  N.  J. 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 
Vulcan  Iron  Wks.,  1736  Main  St.,  Wilkes-Barre, 
Penn. 


Hoists,  Electric 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 

Florv  Mfg.  Co.,  S.,  Bangor,  Penn. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St..  N.  Y.  City. 

Nat'l  Hoisting  Eng.  Co.,  Bergen  St.,  Harrison,  N.  J. 

Northern  Engineering  Works,  Detroit,  Mich. 


Hoists,  Pneumatic 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Hoists,  Portable  Pneumatic 

Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 


Hoisting  Drums 

Hayward  Co.,  The,  50  Church  St.,  New  York  City. 


Hoisting  Engines 

Fairbanks,  Morse  &  Co..,  Chicago,  IH. 

Flory  Mfg.  Co.,  S.,  Bangor,  Penn. 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  N.  Y.  City. 

Nat'l  Hoisting  Eng.  Co.,  Bergen  St.,  Harrison,  N.  J. 


Hose,  Metallic 

American  Metal  Hose  Co.,  Waterbury,  Conn. 
Pennsylvania  Flexible  Metallic  Tubing  Co.,  Broad 
and  Race  Sts.,  Philadelphia,  Penn. 


Hose,  Steam 

American  Metal  Hose  Co.,  Waterbury,  Conn. 
Pennsylvania  Flexible  Metallic  Tubing  Co.,  Broad 
and  Race  Sts.,  Philadelphia,  Penn. 


Hose,  Suction 

American  Metal  Hose  Co.,  Waterbury,  Conn. 
Pennsylvania  Flexible  Metallic  Tubing  Co.,  Broad 
and  Race  Sts.,  Philadelphia,  Penn. 


Humidifiers 

American  Blower  Co.,  Detroit,  Mich. 
From  3000  cu.ft.  upward. 


Hydrants 

Eddy  Valve  Co.,  Waterford,  N.  Y. 

McKim  Foundry  &  Machine  Co.,  Lockport,  N.  Y. 

Norwood  Engr.  Co.,  Florence,  Mass. 

Rensselaer  Valve  Co.,  Troy,  N.  Y. 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Hydraulic  Accumulators 

Southwark  Fdry.  &  Mach. 

Co., 

Philadelphia. 

Pa. 

Hydraulic  Machinery 

Southwark  Fdry.  &  Mach. 

Co., 

Philadelphia, 

Pa. 

Hydraulic  Presses 

Southwark  Fdrv.  &  Mach.  Co.,  Philadelphia,  Pa. 
Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Indicator  Posts 

Wood  &  Co.,  R.  D.,  Philadelphia,  Penn. 


Inks  and  Adhesives 

Higgins  &  Co.,  C.  M.,  271  9th  St.,  Brooklyn,  N.  Y. 


Inserts  for  Concrete 

Trussed  Concrete  Steel  Co.,  Dept.   12,  Youngs- 
town, Ohio. 

"Trus-Con    Slotted,"   "Kahn   Adjustable"  and 
"Trus-Con  National  Socket"  inserts. 
Representatives  in  principal  cities. 


Instruments,  Drawing 

Aloe  Co.,  A.  S.,  617  Olive  St.,  St.  Louis,  Mo. 
Dietzgen  Co.,  Eugene,  Chicago,  111. 
Keuffel  &  Esser  Co.,  New  York.    Hoboken,  N.  J. 
Lufkin  Rule  Co.,  Saginaw,  Mich.     N.  Y.  City, 


Instruments,  Mathematical 

Aloe  Co.,  A.  S.,  617  Olive  St.,  St.  Louis,  Mo. 
Keuffel  &  Esser  Co.,  New  York.    Hoboken,  N.  J. 


Instruments,  Surveying 

Ainsworth  &  Sons.  Wm.,  Denver,  Colo. 
Aloe  Co.,  A.  S.,  617  Olive  St.,  St.  Louis,  Mo. 
Bausch  &  Lomb  Optical  Co.,  700  St.  Paul  St., 

Rochester,  N.  Y. 
Berger  &  Sons,  C.  L.,  35  William  St.,  Boston. 

Transits  and  levels  in  19  different  types  and 

sizes. 

Buff  &  Buff  Mfg.  Co.,  Jamaica  Plain,  Boston. 
Branches:  50  Church  St.,  New  York  City;  1742 
Monadnock  Block,  Chicago. 

Four  to  10-inch  transits.  Twelve  to  22-inch 
levels. 

See  advertisement. 

Dietzgen  Co.,  Eugene,  Chicago,  111 

Guier  &  Bluhm,  547  Front  St.,  Trov,  N.  Y. 

Gurley,  W.  &  L.  E.,  Troy,  N.  Y.,  and  Seattle. 
Fourteen  types  of  transits  for  surveyors,  en- 
gineers  and   builders.     Surveyors'  compasses. 
Seven  types  of  levels — special  devices. 

Keuffel  &  Esser  Co.,  New  York.    Hoboken,  N.  .f. 

Koleseh  &  Co.,  138  Fulton  St.,  New  York  City. 

Leupold  &  Voelpel,  Portland,  Oregon. 

Weiss  Instr.  Co.,  1622  Arapahoe  Bldg.,  Denver. 
Transits,  levels  and  prism  binoculars. 

Williams,  Brown  &  Earle,  Philadelphia,  Penn. 


Intensifiers 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 


Jacks 

McKiernan-Terry  Drill  Co.,  234  Bway.,  N.  Y.  C. 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 


Joints,  Expansion 

(See  Paving  Joints,  Expansion) 


Joints,  Flexible  Pipe 

Coldwell-Wilcox  Co.,  New-burgh,  N.  Y. 


Kettles.  Asphalt  and  Tar 

Union  Iron  Wks.,  West  Shore  Sta.,  Hoboken,  N.  J. 


Lime  Kilns 

Improved  Equipment  Co.,  60  Wall  St.,  N.  Y.  City. 


Loaders,  Wagon 

Jeffrey  Mfg.  Co.,  The,  Columbus,  Ohio. 


Locomotives,  Electric 

Robins  Conveying  Belt  Co.,  14  Park  Row,  N.  Y.  C, 


Locomotives,  Industrial 

Jeffrey  Mfg.  Co.,  The,  923  N.  4th  St.,  Columbus,  O. 
Robins  Conveying  Belt  Co.,  14  Park  Row.  N.  Y.  C. 
Vulcan  Iron  Works,  1736  Main  St.,  Wilkes-Barre. 


Lumber 

Berlin  Mills  Co.,  Portland,  Maine. 

Bowers  Co.,  S.  P.,  112  N.  Broad  St.,  Phila.,  Pa. 


Manometers 

Simplex  Valve  &  Meter  Co.,  Philadelphia,  Penn. 


Meters,  Boiler  Feed  Water 

Builders  Iron  Foundry,  Providence,  R.  I. 
International  Steam  Pump  Co.,  115  Bway.,  N.  Y.  C. 
Pittsburgh  Meter  Co.,  East  Pitsburgh,  Penn 
Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 


Meters,  Current 

Gurley,  W.  &  L.  E.,  Troy.  N.  Y.,  and  Seattle. 
"Price" — acoustic,   electric   recording   or  tele- 
phone indicating. 

Ritchie  &  Sons,  E.  S.,  112  Cypress  St.,  Brook- 
line,  Mass. 


Meters,  Oil  and  Gas 

Builders  Iron  Foundry,  Providence,  R.  I. 

Hersey  Mfg.  Co.,  South  Boston,  Mass.  Cable : 
Boston,  Quohersey.  Branches:  Boston,  N.  Y., 
Phila..  Buffalo,  Chicago,  Columbus,  O.  ;  Atlanta, 
San  Francisco,  Los  Angeles,  Portland,  Ore. 

International  Steam  Pump  Co..  115  Bway.,  N.  Y.  C. 

National  Meter  Co.,  84  Chambers  St.,  N.  Y.  City. 

Pittsburgh  Meter  Co..  East  Pittsburgh,  Penn. 

Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 


Meters,  Steam 

Builders  Iron  Foundry,  Providence,  R.  I. 
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History  in  4 

Chapters — Read  'em! 

Chapter  No.  1.  A  big  metal  mine  operator  said 
"Don't  show  me  how  hard  your -shovel  is  or  show 
me  any  photographs  or  read  any  letters  of  praise. 
Send  me  two  shovels.  I  will  put  them  to  work  and 
I'll  know  very  shortly  whether  or  not  they  are 
worth  anything."    We  sent  two. 

Chapter  No.  2.    Letter  from  operator :  "Those  two 
shovels  did  wonderful  work — too  wonderful  to  last ; 
send  me  3  dozen  and  I  will  test  further." 
We  did. 

Chapter  No.  3.  Letter  from  operator:  "Although 
those  three  dozen  shovels  behaved  as  well  as  the 
two — I  still  cannot  believe  that  shovels  even  of 
chrome  nickel  steel  could  always  be  as  good.  En- 
closed find  order  for  40  dozen  and  I  will  this  time 
give  you  a  good  swing."    We  filled  his  order. 


Chapter  No.  4. 

of  that  operator. 


We  are  getting  all  the  business 


WYOMING-MAYARI 


The  only  trouble  with  this  operator 
was  that  he  was  using  his  old  stand- 
ards of  shovel  life  and  performance 
and  had  not  fully  realized  that 
Wyoming,  Mayari  Shovels  with 
Chrome  Nickel  Steel  Blades,  with 
Extra  Selected  Handles,  must  neces- 
sarily give  at  least  twice  the  service 
of  the  best  crucible  steel  shovels 
that  can  possibly  be  made. 

When  once  this  is  realized  and  it  is 
understood  that  Wyoming-Mayari 
Shovels  are  as  radical  and  as  real 
an  improvement  in  their  field  as 
steel  freight,  cars  are  in  theirs  and 
steam  turbines  are  in  theirs,  then 
you  can  understand  why  these 
shovels  do  the  wonderful  things 
they  do,  so  easily, 

Ask  us  now  for  "Scientific  Shovel- 
ing" and  a  catalog.  We'll  send  you 
a  dozen  shovels  on  trial  if  you  say  so. 


THE  MINIMUM 
LOADING  COST 

is  entirely  dependent  on  each  indi- 
vidual job.  The  Omaha  Water 
Board  extended  the  power  charger 
frame  on  their  Smith  Mixer  and 
loaded  the  skip  39  feet  below  the 
machine.  But  this  flexibility  of 
their  Smith  equipment  saved  them 
the  cost  of  distributing  towers  and 
hoisting  engines.  Naturally  there 
are  many  installations  which  require 
power  chargers  or  batch  hoppers 
but  the  loading  method  which  pro- 
duces the  lowest  cost  is 

LOW-CHARGING 

There  is  economy  in  using  a 
Smith-Chicago  Low-Charger  on 
your  work.  It's  mighty  easy  to  run 
your  barrows  up  the  short  plank  to 
the  low  platform  (only  18  inches 
high  on  the  Smith  Mixeretie) ,  up- 
end them  and  dump  the  materials 
directly  into  the  drum.  Every 
machine  is  guaranteed  against 
splashing  and  to  discharge  the  en- 
tire batch  in  from  12  to  14  seconds. 

S-C  Low-Chargers  are  built  in 
four  sizes— 3  ft.,  4  ft.,  6  ft.  and  9 
ft.  of  mixed  concrete  per  batch. 


Which  Catalog  do  you  want? 

Smith  Mixer  Cat.  No.  51-B.      Smith -Chicago  Cat.  No.  10-B. 
S-C  Low-Charger  Cat.  No.  LC-l-B. 


The  T.  L.  SMITH  CO. 

1126-B  Thirty-Second  St.,  MILWAUKEE,  WIS. 
1404-B  Old   Colony  Building,  CHICAGO,  ILL. 


WYOMING  SHOVEL  WORKS 


Wyoming, 


Penn. 
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Meters.  Water 

Builders  Iron  Foundry,  Providence.  R.  I.  Branch- 
es: 30  Church  St.,  N.  Y.  City;  2437  Oliver 
Bldg..  Pittsburgh  ;  549  The  Rookery,  Chicago. 
Venturi  type.    Standard  sizes  -  to  60"  :  larger 
<dzes  to  order.    Capacity — standard  tuhes— from 
3  gal.  per  m.  minimum  to  36,100  gal.  per  m. 
maximum.    Weights  from  50  to  58,300  lb. 
Contracted    tube    causing    difference  between 
pressures  at  contraction  and  inlet.  Differences 
in  pressure  transmitted  by  small  piping  to  in- 
dicating-recording   and    register    indicator. re- 
cording instruments,  where  difference  in  pres- 
sure is  translated  into  rate  of  flow  units. 
Agents:  N.  B.  Hvermore  &  Co.,  San  Francisco; 
Northwest.  Equip.   Co.,  Portland,  Ore.,  Seattle 

Hersev  Mfg.  Co.,  South  Boston,  Mass.  Cable: 
Boston.  Quohersey.  Brandies:  Boston,  N.  Y. 
Phila.,  Buffalo,  Chicago,  Columbus,  O.  ;  Atlanta. 
San  Francisco,  Los  Angeles.  Portland.  Ore. 

International  Steam  Pump  Co.,  115  Bway.,  N.  Y.  C. 

National  Meter  Co.,  84  ('hand)ers  St.,  N.  Y.  City. 

Pittsburgh  Meter  Co.,  East  Pittsburgh,  Pa.  Cable: 
"Meter."  Pittsburgh.  Branches  :  New  York. 
Chicago,  Kansas  City,  Columbia,  S.  C,  Seattle. 

Ritchie  &  Sons,  E.  S.,  112  Cypress  St.,  Brook- 
line,  Mass. 

Simplex  Valve  &  Meter  Co.,  Philadelphia,  Penn. 

"Venturi,"    "Pitot    Tube,"    "V    Notch  Wier," 

"Rectangular  Wier,"  "Orifice." 
Thomson  Meter  Co.,  110  Bridge  St.,  Bklyn.,  N.  Y. 

One  model,  eight  sizes — %  to  6". 

Made  in  bronze  only. 
Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 

Mixers,  Asphalt 

Smith  Co.,  The  T.  L.,  1170  32nd  St.,  Milwaukee. 

Mixers  (Heated),  Asphalt  and  Concrete 

Smith  Co.,  The  T.  L.,  1170  32nd  St.,  Milwaukee. 
See  "Mixers,  Asphalt." 

Mixers,  Concrete 

Foote  Mfg.  Co..  Nunda,  N.  Y. 

Nine  sizes,  Vo  to  1  cu.yd.  capacity. 
Agents:  Foote  Concrete  Mchy.  Co.,  Chicago; 
Wilcox  Bros.,  Inc.,  and  E.  J.  McHarg  &  Co., 
Binghamton,  N.  Y.  ;  W.  C.  McAnlis,  Detroit  ;  C. 
W.  Klapproth,  New  York  :  Edward  R.  Bacon  Co.. 
San  Francisco;  Hallidie  Machinery  Co.,  Seattle; 
Hodson-Feenaughty  Co.,  Portland,  Ore. 

International  Steam  Pump  Co.,  115  Bway..  N.  Y.  C. 

Ransome  Concrete  Machry.  Co.,  Dunellen,  N.  .1. 
Cable  :  Racomaw.  Branches  :  Chicago.  Phila- 
delphia, Boston,  New  York,  Columbus,  Ohio. 
Sizes,  4  to  80  cu.ft.  Cap.  4  to  80  cu.yd.  per  hr. 
Rotary,  non-tilting  batch  type  equipped  with 
gasoline,  steam  or  motor  drive.  All  types  of 
feed. 

Smith  Co..  The  T.  L.,  1170  32nd  St.,  Milwaukee. 
Tilting  type,  9  sizes,  4  cu.ft.  to  62  cu.ft.  mixed 
concrete.  Non-tilting  type,  10  sizes,  3  cu.ft.  to 
80  cu.ft.  mixed  concrete. 

Mixers,  Hand 

Smith  Co.,  The  T.  L.,  1170  32nd  St..  Milwaukee. 
Smith  hand  mixer,  2%  cu.ft.    1.000  lb.,  $120. 

Mixers,  Special 

Smith  Co.,  The  T.  L.,  1170  32nd  St.,  Milwaukee. 
Glass  mixers,  fertilizer  mixers,  core-sand  mix- 
ers, mortar  mixers. 

Molds,  Pipe  and  Culvert 

Blaw  Steel  Construction  Co.,  Pittsburgh,  Tenii. 
Motors,  Electric 

Fairbanks,  M«rse  &  Co.,  Chicago,  111. 
Packing  Leather 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia.  Pa. 
Paints 

Barrett  Mfg.  Co.,  New  York,  N.  Y. 
Carey  Co.,  Philip,  18  Wayne  Ave.,  Lockland,  Ohio. 
Cheesman  &  Elliot,  100  William  St.,  N.  Y.  City. 
Patterson-Sargent  Co.,  Cleveland,  Ohio. 

Paints,  Graphite 

Detroit  Graphite  Co..  120  Broadway.  N.  Y.  City. 
Patterson-Sargent  Co.,  Cleveland,  Ohio. 

Paints,  Marine 

Patterson-Sargent  Co.,  Cleveland,  Ohio. 
Paints,  Metal  Protective 

Detroit  Graphite  Co.,  120  Broadway,  N.  Y.  City. 

National  Lead  Co.,  Ill  Broadway,  New  York. 
N.  Y.  Cable:  Leadco.  Branches:  New  York, 
Boston,  Buffalo,  Chicago,  Cincinnati,  Cleveland. 
St.  Louis,  San  Francisco. 

Steel  packages  of  121/4,  25,  50  and  100  lb.  net 
weight.  Price:  100  lb.  at  8%c.  per  lb.;  25  and 
50  lb.  at  8%  c.  per  lb.;  12%  lb.  at.  8%c.  per 
lb.  On  lots  of  500  lb.  or  more  prices  are  %c. 
per  lb.  less.  F.o.b.  shipping  point. 
"Dutch  Boy"  red  lead  in  oil.  A  protective 
paint  for  iron  and  steel.  Red,  brown,  green  and 
black. 

Patterson-Sargent  Co.,  Cleveland,  Ohio. 
Paper,  Blueprint 

Keuffel  &  Esser  Co.,  New  York.  Hoboken,  N.  3. 
Pavements 

.Tennison-Wrigbt  Co..  320  Huron  St.,  Toledo.  Ohio 


Paving  Blocks,  Creosoted  Wood 

Barber  Asphalt  Paving  Co.,  Maurer,  N.  J. 

Jennison-Wright  Co.,  320  Huron  st.,  Toledo,  Ohio. 
All  sizes  from  3  to  4"  in  depth. 
"Kreolite"  lug  wood  blocks  are  manufactured 
with  2  "Y"-shaped  compressible  lugs  on  one 
side  and  one  lug  on  one  end,  providing  a  space 
between  each  separate  row  of  blocks,  giving 
foothold  for  horses.  When  the  blocks  expand 
the  lugs  compress,  preventing  buckling  and 
bleeding  of  the  floor  or  pavement. 
Eastern  Representative,  ii.  P.  Drinker,  911 
Crozier  Bldg.,  1420  Chestnut  St.,  Philadelphia, 
Pa.  Western  Representative :  F.  E.  Jennison, 
F.  M.  Enright,  138  N.  La  Salle  St.,  Chicago,  111. 
Canadian  Representative:  Frank  B.  Goodman, 
27n  Yonge  St.,  Toronto,  Ontario. 

Wyckoff  Pipe  &  Creosoting  Co.,  New  York  City. 

Paving  Blocks,  Kyanized  Wood 

Berlin  Mills  Co.,  Portland,  Maine. 

Paving  Brick  (Vitrified) 

Bessemer  Lime  Stone  Co.,  Youngstown,  Ohio. 
Bessemer  block,  wire-cut-lug  and  repressed. 

National  Paving  Brick  Mfgrs.  Asso.,  Cleveland,  O. 
An  association  organized  for  a  dissemination 
of  technical  knowledge  relating  to  the  use  of 
vitrified  brick  as  a  paving  material  and  to  in- 
fluence to  the  greatest  possible  extent  the  proper 
construction  of  brick  streets  and  roads. 


Paving  Joint  Filler 

Barrett  Mfg.  Co.,  New  York,  N.  Y." 


Paving  Joints,  Expansion 

Carey  Co.,  Philip,  18  Wayne  Ave.,  Lockland,  O. 
Trussed  Concrete   Steel  Co.,   Dept.    12,  Youngs- 
town, Ohio. 

"Kahn  Armor  Plate"  and  "Kahn  Elastic  Filler." 
Representatives  in  principal  cities. 


No  u^e  to  file 
tkiw/~  list  for 
future  reference, 
a  new  one  will 
be  out  next  week, 
ri^ht  up  to  the 
minute 


Pencils 

Hardtmuth,  L.  &  C,  34  E.  23rd  St.,  N.  Y.  City. 
'Kohinoor'  brand  for  the  office  and  drafting  room. 

Piles,  Concrete 

MacArthur  Concrete  Pile  &  Foundation  Co.,  11 
Pine  St.,  New  York  City.  Branch  offices  in 
principal  cities. 

The  "Pedestal"  pile,  made-in-place  with  16- 
inch  diameter  cylindrical  shaft  and  3-foot 
diameter  base.  Made  by  driving  core  and  cas- 
ing into  ground  ;  ramming  out  concrete  to  form 
base  ;  filling  casing  with  concrete  and  removing 
casing ;  leaving  completed  pile  in  place. 

Raymond  Concrete  Pile  Co.,  140  Cedar  St.,  New 
York,  N.  Y.  Branches  :  Chicago,  Pittsburgh, 
Boston,  Baltimore,  Philadelphia,  Atlanta,  De- 
troit, Cleveland,  St.  Louis,  Portland,  Oregon ; 
San  Francisco,  Los  Angeles,  Omaha,  Cincinnati, 
St.  Paul.  Kansas  City  and  Montreal. 
The  "Raymond  Standard"  concrete  pile  is  of 
the  east-in-place  type  and  is  made  by  driving 
an  expanded  steel  core,  covered  with  a  rein- 
forced sheet  steel  shell,  into  the  ground  to 
proper  resistance.  The  core  is  collapsed  and 
withdrawn  and  the  shell  left  in  the  ground, 
inspected  and  filled  with  concrete.  The  concrete 
and  its  protecting  shell  form  the  completed  pile. 
See  ad.  always  on  page  3. 

Simplex  Concrete  Piling  Co..  Tacony,  Phila.,  Pa. 

Underpinning  &  Foundation  Co.,  290  Broadway, 
New  York  City. 

Pile  Drivers 

Browning  Co.,  The,  Cleveland,  Ohio. 
McKiernan-Terry  Drill  Co.,  234  Bway..  N.  Y.  C. 
Union  Iron  Wks.,  West  Shore  Sta.,  Hoboken,  N.  J. 

Pile  Hammers 

National  Hoisting  Engine  Co.,  Harrison,  N.  J. 
Piling,  Sheet  Steel 

Lackawanna     Steel     Co.,     Lackawanna,     N.  Y. 
Branches:  New  York,  Boston,  Buffalo.  Phila- 
delphia, Cleveland,  Cincinnati,  Chicago,  Detroit. 
St.  Louis,  Atlanta,  San  Francisco. 
Arched-web.  straight-web.  center-flange,  plate 


steel  and  protected  types.  Lengths  and 
Strengths  suitable  to  cofferdam,  retaining  wall, 
core  wall,  curtain  wall,  shore  revetment  work, 

etc. 

See  advertisement. 
Piling,  Steel 

Underpinning  &  Foundation  Co.,  C30  Broadway, 
New  York  City. 

Piling,  Wood 

Berlin  Mills  Co..  Portland,  Maine. 

Bowers  Co.,  S.  P..  112  N.  Broad  St.,  Phila.,  Pa. 

Jennison-Wright  Co.,  320  Huron  St.,  Toledo,  Ohio. 

Pipe  Covering 

Carey  Co.,  Philip,  18  Wayne  Ave.,  Lockland,  Ohio. 
Johns-Manville  Co.,  H.  W..  New  York,  X.  Y. 

"Asbestocol" — low-pressure  steam  and  heating. 

"Asbesto-Sponge     Felted" — high-pressure  and 

superheated  steam — and  others. 
Wyckoff  &  Son,  A.,  Elmira,  N.  Y. 

Pipe  Fittings 

American  Pipe  &  Construction  Co.,  112  N.  Broad 

St.,  Philadelphia,  Penn. 
Builders  Iron  Foundry,  Providence,  R.  I. 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 

Pipe,  Iron 

American  Cast  Iron  Pipe  Co.,  Birmingham,  Ala. 
American  Pipe  &  Construction  Co.,  112  N.  Broad 

St.,  Philadelphia,  Penn. 
Central  Foundry  Co.,  90  West  St.,  N.  Y.  City. 
Clow  &  Sons,  Jas.  B.,  Chicago,  111. 
Donaldson  Iron  Co.,  Emaus,  Lehigh  County,  Pa. 
Fox  &  Co.,  John,  253  Broadway,  New  York  City. 
Glamorgan  Pipe  &  Foundry  Co..  Lynchburg,  Va. 
Lynchburg  Foundry  Co..  Lynchburg,  Va. 
Massillon  Iron  &  Steel  Co.,  Masillon,  Ohio. 
National  Tube  Co.,  Pittsburgh,  Penn. 
Standard  Cast  Iron  Pipe  &  Fdry.  Co.,  Bristol,  Pa. 
United   States   Cast  Iron  Pipe   &   Foundry  Co., 

Philadelphia,  Penn. 
Warren  Fdry.  &  Machine  Co.,  11  Bway.,  N.  Y.  C. 
Wood  &  Co.,  R.  D.,  400  Chestnut  St.,  Phila.,  Pa. 

Pipe  Joint  Compounds  (Pressure) 

Leadite  Co.,  Inc.,  The,  Land  Title  Bldg.,  Phila- 
delphia, Penn. 

Pipe,  Reinforced  Concrete 

Lock  Joint  Pipe  Co.,  165  Broadway,  N.  Y.  City. 
Pipe,  Riveted  Steel 

East  Jersey  Pipe  Co.,  Fulton  and  Church  St., 

New  York  City, 
Gillespie  Co.,  The  T.  A.,  50  Church  St.,  N.  Y.  C. 
Kittoe  Boiler  &  Tank  Co.,  Canton,  Ohio. 
McNeil  &  Bro..  James,  Pittsburgh,  Penn. 
Riter-Conley  Mfg.  Co.,  Pittsburgh,  Penn. 
Struthers-Wells  Co.,  Warren,  Penn.     N.  Y.  City. 
Tippett  &  Wood,  Phillipsburg.  N.  J. 
Weigeie  Riveted  Steel  Pipe  Works,  Denver,  Colo. 

Pipe  Specials 

Builders  Iron  Foundry,  Providence.  R.  I. 

Wood  &  Co.,  R.  D.,  400  Chestnut  St.,  Phila.,  Pa. 

Pipe,  Steel 

National  Tube  Co.,  Pittsburgh,  Penn. 
Pipe,  Wood 

Michigan  Pipe  Co.,  Bay  City,  Mich. 

National  Tank  &  Pipe  Co.,  Portland,  Oregon. 

Two  inches  to  14  feet  diameter,  up  to  300'  head. 
Pacific  Tank  &  Pipe  Co.,  5th  and  Bryant  St.,  San 

Fra  ncisco. 

Portland  Wood  Pipe  Co.,  Portland.  Oregon. 

Redwood  Manufacturers  Co.,  1605  Hobart  Bldg., 
San  Francisco,  Calif. 

Standard  Wood  Pipe  Co.,  Williamsport,  Penn. 

Washington  Pipe  &  Foundry  Co.,  1512-1620  Cen- 
ter St.  and  3001-3019  Asotin  St.,  Tacoma. 
Wash.    Cable  :  Wash  Pipe. 

Sizes  from  2  inches  up.  Machine  banded,  con- 
tinuous stave  and  special  pipe. 

Wvckoff  &  Son  Co..  A..  Elmira,  N.  Y. 

Wyckoff  Pipe  &  Creosoting  Co.,  New  York  City. 

Pitometers 

Pitometer  Co.,  The,  25  Elm  St.,  New  York  City. 
"Cole"  recording  pitometers. 

Poles,  Cross-Arms,  Etc.  (Treated  Wood) 

Berlin  Mills  Co..  Portland,  Maine 

National  Tank  &  Pipe  Co.,  Portland,  Oregon. 

Poles,  Tubular  Steel 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 
Franklin  Steel  Works,  Franklin,  Penn. 

Mill  capacity.   100  poles  per  day. 

Various  types  for  all  electric  service. 
National  Tube  Co.,  Pittsburgh,  Penn. 

Portable  Pneumatic  Hoists 

Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 
Powder 

Aetna  Explosives  Co.,  Inc.,  2  Rector  St..  N.  Y.  C 

Power  Transmission  Machinery 

Bacon,  Earle  C,  Havemeyer  Bldg..  New  York. 
Leffel  &  Co..  James,  Springfield,  Ohio. 
Jeffrey  Mfg.  Co..  The.  923  N.  4th  St.,  Columbus,  O 
Webster  Mfg.  Co.,  The.  Tiffin.  Ohio. 
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AIR  COMPRESSORS 


Imperial  Type  Ten  Steam  or  Belt  Driven  Air  Compressors. 
Capacities  176— 3508  cu.ft. 


Bulletins  3311-3312 


Ingersoll-Rand  Air  Compressors  are  built 
in  a  complete  range  of  types  and  sizes — 
each  of  which  is  designed  and  built  to  fur- 
nish a  dependable  supply  of  air  at  the  low- 
est cost  for  operation  and  attendance. 

Ingersoll-Rand  Compressors  are  wholly 
enclosed  and  automatically  lubricated. 
Air  cylinders  are  completely  water  jacketed 
on  barrels  and  heads  and  ample  intercoolers 
are  provided  between  stages  of  compound 
machines.  Air  valves  have  proven  in  con- 
tinued service  to  be  most  efficient  and 
thoroughly  reliable. 

Power  is  applied  in  the  most  economical 
way,  power  consumption,  whether  a  belt, 
electric,  oil  or  steam  engine  driven  unit,  is 
reduced  to  a  minimum. 


INGERSOLL-RAND  COMPANY 


New  York 


Offices  the  World  Over 


London 

147-C 
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"BUY    THE  BINDER" 


.j 


Bye  and  bye  you'll  buy  the  binder.  Why  not  now? 


HTHIS  is  the  BEST  way 

to  keep  your  copies 
of  Engineering  News. 

^[  It's  never  too  late  to  start  keeping  your 
copies  of  the  News  where  you  can  refer  to 
them  quickly  for  ready  reference.  Start  now 
by  sending  for  the  binder.  Because  when  you 
want  to  know  what  that  article  said,  what 
those  figures  were  or  what  transpired  then, 
you'll  have  the  information  in 

Neat —  C  ompa  ct — Fin  dable 

form.  You  wouldn't  say  that  it  isn't  worth 
50  cents  to  you,  would  you?  That  is  the 
price,  prepaid  to  your  door.  Send  your  order 
now. 


f$  A  handsome,  heavy  board  and  cloth  binder,  heavily 
grained.  Holds  6  months'  issues.  Easily  manipulated 
and  with  the  index,  furnishes  a  bound  volume  ready  for 
instant  reference.  Index  furnished  every  6  months  Free. 


ENGINEERING  NEWS,  10th  AVE.  at  36th  ST.,  NEW  YORK 
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Pumps,  Air 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 
Cambridge,  Mass. 

Cameron  Steam  Pump  Works,  A.  S.,  11  Broad- 
way, New  York  City. 

Deane  Steam  Pump  Plant,  Holvoke,  Mass. 

International  Steam  Pump  Co.,  115  Bway.,  N  Y  C 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 

Pumps,  Air  Lift 

Harris  Air  Pump  Co.,  Indianapolis,  Ind. 

13  sizes— 1  to  8".  Cap.  5  to  2000  gal.  per  m. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 
International  Steam  Pump  Co.,  115  Bway.,  N.  Y  C 
Sullivan  Mach.  Co.,  122  S.  Mich.  Ave.,  Chicago. 

Pumps,  Centrifugal 

Alberger  Pump  &  Condenser  Co.,  New  York  City 

American  Well  Works,  The,  Aurora,  111. 

Cameron  Steam  Pump  Wks.,  A.  S„  11  Broadway, 

New  York  City. 
Darling  Pump  &  Mfg.  Co.,  Williamsport,  Penn. 
Fairbanks,   Morse   &   Co.,   Chicago,  111. 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.  Branches: 

Boston,  N.  Y.,  Chicago,  Atlanta,  Pittsburgh. 
International  Steam  Pump  Co.,  115  Bway.,  N.  Y.  C. 
Lawrence  Machine  Co.,  Lawrence,  Mass. 
Lawrence  Pump  &  Engine  Co.,  Lawrence,  Mass. 
Morris  Machine  Works,  Baldwinsville,  N.  Y 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 
Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 

Pumps,  Contractors' 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 
Cambridge,  Mass. 

Bond  Co.,  Harold  L.,  Boston,  Mass. 

Cameron  Steam  Pump  Works,  A.  S.,  11  Broad- 
way, New  York  City. 

Deane  Steam  Pump  Plant,  Holvoke,  Mass. 

Fairbanks,  Morse  &  Co..  Chicago,  111. 

International  Steam  Pump  Co.,  115  Bway.  NYC 

Parker,  A.  A.,  Waterford,  N.  Y. 

Pulsometer  Steam  Pump  Co.,  18  Battery  PI.,  N  Y 
The  Pulsometer  is  a  self-contained  unit  which 
operates  by  the  condensation  of  steam  fed  di- 
rectly to  it  from  a  boiler  by  steam  pipe  or 
flexible  metallic  hose.  It  contains  no  pistons 
glands,  stuffing  boxes  or  eccentrics.  Has  no 
mechanical  action,  therefore  requires  no  lubri- 
cation. Requires  no  auxiliary  device  to  con- 
dense its  steam,  no  engine  or  motor  to  operate 
it,  and  no  special  foundation  or  setting,  and  no 
special  boiler.  Usually  hung  by  rope  or  chains 
into  the  excavation  where  it  works.  The  Pul- 
someter is  designed  to  handle  water  containing 
large  percentage  of  sand,  mud,  air,  pebbles,  etc. 

Van  Nouhuys  Mach.  Works,  Albany,  N.  Y. 

Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 

Pumps,  Deep  Well 

American  Well  Works,  The,  Aurora,  III. 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 

Cambridge,  Mass. 
Cameron  Steam  Pump  Works,  A.  S.,  11  Broadway, 

New  York  City. 
Cook,  A.  D.,  Lawrenceburg,  Ind. 

For  2  to  12'  wells.    Cap.  500  gal.  per  m. 
Fairbanks,  Morse  &  Co.,  Chicago,  111 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.  Branches- 

Boston,  N.  Y.,  Chicago,  Atlanta,  Pittsburgh. 
International  Steam  Pump  Co.,  115  Bway.,  NYC 
Keystone  Driller  Co.,  Beaver  Falls,  Penn. 


Pumps,  Diaphragm 

Bond  Co.,  Harold  L.,  Boston,  Mass. 
Boston  &  Lockport  Block  Co.,  Boston,  Mass 
Edson  Mfg.  Co.,  278  Atlantic  Ave.,  Boston,  Mass 

3  sizes,  2%,  3  and  4"  sue.  1800-6000  gal.  per  hr 
Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.    Branches  : 

Boston,  N.  Y..  Chicago,  Atlanta,  Pittsburgh 
Parker,  A.  A.,  Waterford,  N.  Y. 


Pumps,  Dredging 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 
International  Steam  Pump  Co.,  115  Bway  NYC 
Lawrence  Machine  Co.,  Lawrence,  Mass. 
Lawrence  Pump  &  Engine  Co.,  Lawrence,  Mass 
Morris  Machine  Works,  Baldwinsville,  N  Y 
Parker,  A.  A.,  Waterford,  N.  Y. 
Worthington,  Henry  R..  115  Broadway,  N.  Y.  City. 

Pumps,  Gasoline  Portable 

Deane  Steam  Pump  Plant,  Holyoke,  Mass 
Parker,  A.  A.,  Waterford,  N.  Y. 


Pumps,  Hydraulic 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 
Cambridge,  Mass. 

Pumps,  Power 

Cook,  A.  D.,  Lawrenceburg,  Ind. 

Deane  Steam  Pump  Plant,  Holvoke.  Mass. 

Fairbanks,  Morse  &  Co.,  Chicago,  111. 

Goulds  Mfg.  Co.,  Seneca  Falls,  N.  Y.  Branches: 

Boston,  N.  Y.,  Chicago,  Atlanta,  Pittsburgh. 
McGowan  Co.,  John  H.,  Cincinnati,  Ohio. 

Pumps,  Sinking 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 
Cambridge,  Mass. 

Pumps,  Steam 

Blake  &  Knowles  Steam  Pump  Works,  The,  East 

Cambridge,  Mass. 
Cameron  Steam  Pump  Works,  A.  S.,  11  Broadway, 

New  York  City. 
Deane  Steam  Pump  Plant,  Holyoke,  Mass. 
Fairbanks,  Morse  &  Co.,  Chicago,  111. 
Keystone  Driller  Co.,  Beaver  Falls,  Penn. 


McGowan  Co.,  John  H.,  Cincinnati,  Ohio. 
Morris  Machine  Works,  Baldwinsville,  N.  Y. 
Pulsometer  Steam  Pump  Co.,  l.s  Battery  PI    N  Y 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa! 
Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 

Pumps,  Turbine 

Alberger  Pump  &  Condenser  Co.,  New  York  City 

American  Well  Works,  The,  aurora,  111 

Cameron  Steam  Pump  Works,  A.  S.,  11  Broadway, 

New  York  City. 
Lawrence  Machine  Co.,  Lawrence,  Mass. 
Lawrence  Pump  &  Engine  Co.,  Lawrence,  Mass. 
Morris  Machine  Works,  Baldwinsville   N  Y 
Southwark  Fdry.  &  Mach.  Co.,  Philadelphia.  Pa 
Worthington,  Henry  R.,  115  Broadway,  N.  Y.  City. 

Purifiers,  Feed  Water 

N.  Y.  Cont'l  Jewell  Filtration  Co.,  New  York. 
Norwood  Engr.  Co.,  Florence,  Mass. 

Rails  and  Fastenings 

Lackawanna  Steel  Co.,  Lackawanna,  N.  Y. 
Branches:  New  York,  Boston,  Buffalo,  Phila- 
delphia, Cleveland,  Cincinnati,  Chicago,  Detroit, 
St.  Louis,  Atlanta,  San  Francisco. 
Standard  heavy  and  light  sections,  contact  rails, 
angle  and  splice  bars,  joint  plates,  tin  plates, 
track  spikes  and  bolts. 

Rail  Joints 

Rail  Joint  Co.,  185  Madison  Ave.,  New  York  City 
Base  supported  rail  joints.  Tvpes :  "Continu- 
ous Tee,"  "Weber  Tee,"  "Walhaupter  Tee," 
Continuous    Step,"    "Continuous  Insulating." 

Weber  Insulating,"  "Continuous  Girder," 
..,^bSr  £lrder."  "Continuous  Frog  and  Switch," 

100%  Tee  Rail  Straight  Angle  Bar"  or  "Bent 
Angle  Bar."  Hot-worked  high  carbon  steel 
used,  oil  quenched  when  desired. 


Shutters,  Steel  and  Wood  Rolling 

Kinnear  Mfg.  Co.,  Columbus,  Ohic. 


Riveters 

Southwark  Fdry.  &  Mach.  Co.,  Philadelphia,  Pa. 


Rivets 

Pennsylvania  Steel  Co.,  Steelton,  Penn. 


Road  Oils  and  Preservatives 

Barber  Asphalt  Paving  Co.,  Maurer,  N  J. 
Barrett  Mfg.  Co.,  New  York  City. 
Standard  Oil  Co.,  Newark,  N.  J 


Road  Rollers 

Austin  Mfg.  Co.,  Chicago,  111. 
Buffalo  Steam  Roller  Co.,  Buffalo,  N.  Y 
"Buffalo  Pitts."    Two  and  a  half  to  20  tons. 

Rolls,  Crushing 

Buchanan  Co.,  C.  G.,  90  West  St.,  N.  Y.  City. 


Roofing 

Barrett  Mfg.  Co.,  New  York,  N.  Y 

Carey  Co.,  Philip,  18  Wayne  Ave.,  Lockland,  Ohio. 

Johns-Manville  Co.,  H.  W.,  New  York,  N.  Y. 
Asbestos   fire    and   acid   resisting.     Built-up  ■ 
Roll— all    weights     and    types;  Corrugated; 
Shingles. 


Roofing,  Metal 

American  Sheet  &  Tin  Plate  Co.,  Pittsburgh,  Pa 
Berger  Mfg.  Co.,  The,  Canton,  Ohio. 
Youngstown  Iron  &  Steel  Co.,  Youngstown,  Ohio. 

Rope,  Manila 

Waterbury  Co.,  The,  63  Park  Row,  N.  Y.  City. 
Rope,  Transmission 

Waterbury  Co.,  The,  63  Park  Row,  N.  Y.  City 
Webster  Mfg.  Co.,  The,  Tiffin,  Ohio. 

Rope,  Wire 

American  Steel  &  Wire  Co.,  Chicago,  111. 
Waterbury  Co.,  The,  63  Park  Row,  N.  Y.  City 


Sash,  Steel  (See  Window  Sash,  Steel) 
Screens,  Rotary 

Jeffrey  Mfg.  Co.,  The,  Columbus,  Ohio 
Webster  Mfg.  Co.,  The,  Tiffin,  Ohio. 

Screens,  Well 

American  Well  Works,  The,  Aurora,  111. 

Second-Hand  Equipment 

(See  Alphabetical  Index  for  For  Sale  Ads  ) 
Astoria  Light,  Heat  &  Power  Co.,  The,  East  132d 
St.  and  Locust  Ave.,  New  York  City. 

Sharpening  Machines  (Drill  Bit) 

Ingersoll-Rand  Co.,  11  Broadway,  New  York  City 
Sullivan  Mach.  Co.,  122  S.  Mich.  Ave.,  Chicago! 

Sheaves 

Haiss  Mfg.  Co.,  142d  St.  and  Rider  Ave.,  N.  Y.  C. 
Shoes,  Wood  Pipe 

Marion  Malleable  Iron  Works,  Marion,  Ind. 
Shovels,  Hand 

Wyoming  Shovel  Works,  Wyoming,  Penn. 

Shovels,  Power 

Ball  Engine  Co.,  Erie,  Penn. 

"Erie  Steam  and  Electric  Revolving  Shovels." 
Marion  Steam  Shovel  Co.,  Station  M,  Marion,  O. 

Cable  :  Barnhart.    Branches  :  Atlanta,  Chicago, 

New  York,  San  Francisco,  Seattle. 

All  standard  sizes  and  capacities. 

Electric,  steam  or  gasoline  power  equipment. 
Thew  Automatic  Shovel  Co.,  Lorain,  Ohio. 


Sidewalk  Forms 

Berger  Mfg.  Co.,  The,  Canton,  Ohio. 

Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn. 

Skips 

Insley  Mfg.  Co.,  Indianapolis,  Ind. 
Sluice  Gates 

Coldwell- Wilcox  Co.,  Newburgh,  N.  Y 

Hinnian  Hydr.  Mfg.  Co.,  1400  W.  Colfax,  Denver. 

Softeners,  Water 

American  Water  Softener  Co.,  Philadelphia,  Pa. 
N.  Y.  Cont'l  Jewell  Filtration  Co.,  New  York 
Roberts  Filter  Mfg.  Co.,  Darby,  Penn. 

Stacks,  Steel 

Wiederholdt  Construction  Co.,  St.  Louis,  Mo. 
Standpipes 

Kittoe  Boiler  &  Tank  Co.,  Canton,  Ohio 
Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh  Pa 
Struthers-Wells  Co.,  Warren,  Penn     N    Y  City 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Walsh's  Holyoke  Steam  Boiler  Works,  Holyoke 
Mass.  •  ' 


Steam  Hammers 

Nat'l  Hoist.  Eng.  Co.,  Bergen  St.,  Harrison,  N  .J. 
Steam  Traps 

American  Blower  Co.,  Detroit,  Mich. 

Tilting,  return,  separating,  vacuum,  condensing. 

Steel  (Plates  and  Bars) 

Lackawanna  Steel  Co.,  Lackawanna,  N.  Y 
Branches :  New  York,  Boston,  Buffalo,  Phila- 
delphia, Cleveland,  Cincinnati,  Chicago,  Detroit, 
St.  Louis,  Atlanta,  San  Francisco. 
Sheared  and  universal  plates,  sheet  bars,  mer- 
chant bars  in  rounds,  squares,  flats,  ovals,  half 
ovals  and  hexagons. 


Steel  Plate  Construction 

American  Bridge  Co.,  30  Church  St.,  N.  Y  City 
Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn" 
Chicago  Bridge  &  Iron  Works,  Chicago,  111 
Coatesville  Boiler  Works,  30  Church  St.,  N  Y  C 
East  Jersey  Pipe  Co.,  Fulton  and  Church  St., 

New  York  City. 
Franklin  Steel  Works,  Franklin,  Penn. 
Hydraulic   Pressed  Steel  Co.,  3152  E.   61st  St , 

Cleveland,  Ohio. 
Kittoe  Boiler  &  Tank  Co.,  Canton,  Ohio. 
McNeil  &  Bro.,  James,  Pittsburgh,  Penn. 
Pennsylvania  Steel  Co.,  Steelton,  Penn. 
Riter-Conley  Mfg.  Co.,  Pittsburgh,  Penn. 
Struthers-Wells  Co.,  Warren,  Penn. 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Walsh's  Holyoke  Steam  Boiler  Works,  Holyoke 

Mass. 


Steel,  Structural 

American  Bridge  Co.,  30  Church  St.,  New  York. 
Belmont  Iron  Wks.,  Phila.    32  Broadway,  N.  Y  C 

Mill  capacity,  4,000  tons  monthly. 
Berlin  Construction  Co.,  Berlin,  Conn. 
Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn. 
165  Broadway,  New  York  City.    Peoples  Gas 
Bldg.,  Chicago. 
Case  Crane  &  Engineering  Co.,  Columbus,  Ohio. 
Chicago  Bridge  &  Iron  Works,  Chicago,  111. 
Eastern  Bridge  &  Structural  Co.,  Worcester,  Mass. 
Fort  Pitt  Bridge  Works,  Pittsburgh,  Penn. 
Franklin  Steel  Works,  Franklin,  Penn. 
Hydraulic  Pressed  Steel  Co.,  3152  E.   61st  St  , 

Cleveland,  Ohio. 
Kenwood  Bridge  Co.,  Chicago,  111. 
Lackawanna  Bridge  Co.,  New  York. 
Lackawanna    Steel    Co.,    Lackawanna,    N.  Y. 
Branches :  New  York,  Boston,  Buffalo,  Phila- 
delphia, Cleveland,  Cincinnati,  Chicago,  Detroit, 
St.  Louis,  Atlanta,  San  Francisco. 
Standard  structural  beams,  angles  and  channels. 
MacKinnon-Holmes  &  Co.,  Sherbrooke,  Que.,  Can. 
McClintic-Marshall  Co.,  Pittsburgh,  Penn. 
Milwaukee  Bridge  Co.,  Milwaukee.  Wis. 
Minneapolis  Steel  &  Machry.  Co.,  Minneapolis. 
Morava  Construction  Co.,  Chicago,  111. 
Mount  Vernon  Bridge  Co.,  Mt.  Vernon,  Ohio. 
Penn  Bridge  Co.,  Beaver  Falls,  Penn. 
Phoenix  Bridge  Co.,  Phoenixville,  Penn. 
Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh,  Pa. 
Riter-Conley  Mfg.  Co.,  Pittsburgh,  Penn. 
Riverside  Bridge  Co.,  Martins  Ferry,  Ohio. 
Shoemaker  &  Co.,  Lewis  F.,  Pottstown,  Penn. 
Snare  &  Triest  Co.,  Woolworth  Bldg.,  N.  Y.  C 
Strauss  Bascule  Bridge  Co.,  Chicago,  111. 
Variety  Iron  &  Steel  Works,  Cleveland,  Ohio 
Wisconsin  Bridge  &  Iron  Co.,  Chicago,  111. 

Stokers 

Babcock  &  Wilcox  Co.,  The,  85  Liberty  St.,  New 
York  City.  Works :  Barberton,  Ohio.  Branch 
offices  In  principal  cities. 

Strainers,  Well 

Cook,  A.  D.,  Lawrenceburg,  Ind. 
Superheaters,  Steam  and  Air 

Power  Specialty  Co.,  Ill  Broadway,  N.  Y.  City. 
Boston,  Philadelphia,  Pittsburgh,  Chicago. 

Swinging  Gear 

Dake  Engine  Co.,  Grand  Haven,  Mich. 


December  30,  1915 
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Advertisements  have  been  written  by  the  boss,  by  the  hired  man 
and  the  professional  writer,  but  when  you  come  right  down  to 
search  for  the  ad  that  carries  conviction  in  every  line  this  is  it: 

Written  by  N.  H.  Battjes,  President  of  the  Standard  Builders'  Supply  Company 
of  Grand  Rapids,  Mich.,  to  a  prospective  Erie  buyer,  dated  October  21. 


"We  received  our  ERIE  Shovel  during 
the  month  of  May,  have  operated  it 
continuously  ever  since,  first  for  the 
purpose  of  grading  and  excavating  for 
railroad  tracks  and  later  on  for  loading 
gravel. 

"We  are  highly  pleased  with  the  shovel 
and  believe  it  to  be  the  best  shovel  that 
we  have  ever  operated.   It  has  a  much 


longer  and  higher  reach  than  the — - — 
shovel.  Whereas,  we  formerly  owned 
two  shovels,  which  were  satisfac- 
tory, we  believe  the  ERIE  Shovel  far  su- 
perior to  the  and  if  we  had  to  pur- 
chase a  shovel  today  we  would  pur- 
chase none  other.  If  you  have  use  for  a 
shovel  you  cannot  make  a  mistake  in 
purchasing  the  ERIE." 


We  do  not  purpose  to  gild  the  lily  by  adding  anything  to  this  ad- 
vertisement beyond  suggesting  that  now — now — is  exactly  the 
right  time  to  investigate  the  Erie  Revolving  Shovel.  Ask  for  our 
new  Bulletin  S-14  containing  FACTS — FIGURES — PHOTOS, 
(mostly  photos)  you'll  find  it  interesting. 

Erie  Revolving  Shovel 


There  are  definite  reasons  for 
the  superiority  of  the  Erie 
Shovel.   Here  are  a  few  of  them : 

Automatic  Crowding  Device — ■ 
Controls  Crowding  Engines  so 
you  cannot  cut  below  grade — 
unless  you  want  to.  Level  floor 
bottom  readily  maintained. 
Shallow  cuts  efficiently  han- 
dled. 

Three  Lever  Control— Just  three 
levers  and  a  foot  brake  to  han- 
dle. Greatly  simplifies  oper- 
ation of  shovel.  Enables  opera- 
tor to  handle  greater  yardage. 

Large  Working  Range — Cuts  35 
feet  wide  on  floor  bottom.  50 
feet  wide  at  height  of  eight 
feet.  Wagons  can  be  loaded  on 
top  of  an  8-ft.  bank. 

Sturdy,  Accessible  Construc- 
tion— Erie  Shovels  are  built  for 
service.  The  operating  mech- 
anism is  all  accessible.  Noth- 
ing "buried"  or  "hidden." 


BALL    ENGINE    COMPANY,    ERIE,  PA. 


•» 
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Tanks,  Automatic  Sprinkler 

Pittsburgh- Des  Moines  Steel  Co.,  Pittsburgh,  Pa. 

Tables  and  Boards,  Drawing 

Dietzgen  Co..  Eugene,  Chicago,  111. 

Keuffel  &  Esser  Co.,  New  York.    Hoboken,  N.  J. 

Tanks  and  Towers 

American  Bridge  Co.,  80  Church  St.,  N.  Y.  City. 
Baltimore    Cooperage    Co.,    The,    Baltimore,  Mil. 

Cable  Address  :  Tanktowers,  W.  U.  Code. 

Wooden  and  metal   tanks,  steel   towers.  All 

sizes  for  water,  acids,  chemicals,  etc. 
Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn. 
Chicago  Bridge  &  Iron  Works,  Chicago,  111. 
Coatesville  Boiler  Works,  30  Church  St..  N.  Y.  C. 
Pittsburgh-Des  Moines  Steel  Co.,  Pittsburgh,  Pa. 
Struthers-Wells  Co.,  Warren,  Penn. 
Tippett  &  Wood,  Phillipsburg,  N.  J. 
Walsh's  Holyoke  Steam  Boiler  Works,  Holyoke, 

Mass. 

Tanks,  Wood 

National  Tank  &  Pipe  Co.,  Portland,  Oregon. 
Pacific  Tank  &  Pipe  Co.,  5th  and  Bryant  St.,  San 
Francisco. 

Portland  Wood  Pipe  Co.,  Portland,  Oregon. 

Redwood  Manufacturers  Co.,  1605  Hobart  Bldg., 
San  Francisco,  Calif. 

Washington  Pipe  &  Foundry  Co.,  1512-1620  Cen- 
ter St.  and  3001-3019  Asotin  St.,  Tacoma,  Wash. 
Cable  :  Wash  Pipe. 

Tapes,  Steel  and  Metallic 

Aloe  Co.,  A.  S.,  617  Olive  St.,  St.  Louis,  Mo. 
Dietzgen  Co.,  Eugene,  Chicago,  111. 
Keuffel  &  Esser  Co.,  New  York.    Hoboken,  N.  .1. 
Lufkin  Rule  Co.,  Saginaw,  Mich.     N.  Y.  City ; 

Test  Boring 

Sullivan  Maeh.  Co.,  122  S.  Mich.  Ave.,  Chicago. 
Ties,  Steel 

American  Bridge  Co.,  30  Church  St.,  N.  Y.  City. 

Ties,  Treated  Wood 

Berlin  Mills  Co.,  Portland,  Maine. 

Timber  (Treated) 

Berlin  Mills  Co.,  Portland.  Maine. 

Eppinger  &  Russell  Co.,  165  Broadway,  New  York. 

Tools,  Pneumatic 

Chicago  Pneumatic  Tool  Co.,  Chicago,  111. 
Independent  Pneumatic  Tool  Co.,    Chicago,  III. 
Ingersoll-Rand  Co.,  11  Broadway,  New  York  City. 

Tracing  Cloth 

Hardtmuth,  L.  &  C,  34  E.  23rd  St.,  N.  Y.  City. 
"Kohinoor"  brand. 

Tramways    

. \ 1 :  ■ ' : :   1  i  Steel  &  Wire  Co."  Chicago,  111. 
Waterbury  Co.,  The,  63  Park  Row,  New  York. 

Transmission  Towers,  Galvanized 

American  Bridge  Co.,  30  Church  St.,  New  York. 
Blaw  Steel  Construction  Co.,  Pittsburgh,  Penn. 


Trenching  Machinery 

Austin  Drainage  Excavator  Co.,  F.   C,  Railway 

Exchange  Bldg.,  Chicago,  111. 
Ball  Engine  Co.,  Erie,  Penn. 
Carson  Trench  Mach.  Co.,  Boston,  Mass. 
Erie  Steam  Shovel  Co.,  Erie,  Penn. 
Marion  Steam  Shovel  Co.,  Station  M,  Marion,  O. 
Parsons  Co.,  Newton,  la.  50  Church  St.,  N.  Y.  C. 

Turbines,  Steam 

Alberger  Pump  &  Condenser  Co.,  New  York  City. 
Turbines,  Water 

Leffel  &  Co.,  James,  Springfield,  Ohio. 
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Turnbuckles 

American  Bridge  Co.,  30  Church  St.,  New  York. 
Turntables 

American  Bridge  Co.,  30  Church  St.,  New  York. 
Pennsylvania  Steel  Co.,  Steelton,  Penn. 
Whiting  Foundry  Equipment  Co.,  Harvey,  111. 

Turpentine 

Berlin  Mills  Co.,  Portland,  Maine. 
Underpinning 

Underpinning  &  Foundation  Co.,  290  Bway.,  N.  Y. 
Valves,  Altitude 

Simplex  Valve  &  Meter  Co.,  Philadelphia,  Penn. 
Valves,  Automatic  Air 

Simplex  Valve  &  Meter  Co.,  Philadelphia,  Penn. 


Valves,  Water,  Steam,  Gas 

Coldwell-Wilcox  Co.,  Newburgh,  N.  Y. 

Darling  Pump  &  Mfg.  Co.,  Williamsport,  Penn 

Eddy  Valve  Co.,  Waterford,  N.  Y. 

Golden-Anderson  Valve  Specialty  Co.,  1202  Ful- 
ton Bldg.,  Pittsburgh,  Penn. 
"Controlling  Altitude" — automaticsily  maintain 
uniform  water  level  in  tanks,  etc.  "Water 
Regulating" — control  a  reduced  pressure  regard- 
less of  initial  volume.  "Triple  Acting  Non-Re- 
turn"—rfor  automatically  protecting  boilers  and 
steam  Ikies.  "Float  Valves"  for  maintaining 
water. 

Norwood  Engrg.  Co.,  Florence,  Mass. 

Rensselaer  Valve  Co.,  Troy,  N.  Y. 

Southwark  Fdry.  &  Mach.'  Co.,  Philadelphia,  Pa. 

Ventilating  Apparatus 

American  Blower  Co.,  Detroit,  Mich. 
Lupton's    Sons    Co.,    David,    Westmoreland  and 
Tulip  Sts.,  Philadelphia,  Penn. 

Wagon  Loaders 

Haiss  Mfg.  Co.,  142nd  St.  and  Rider  Ave.,  N.  Y.  C. 

Wagons,  Dump 

Austin  Mfg.  Co.,  Chicago,  111. 

Western  Wheeled  Scraper  Co.,  Aurora,  111. 

Water,  Stage  Recorders 

Leupold  &  Voelpel,  Portland,  Oregon. 

Waterproofing 

Barrett  Mfg.  Co.,  New  York  City. 

Carey  Co.,  Philip,  IS  Wayne  Ave. ,  Lockland,  Ohio. 

Johns-Manville  Co.,  H.  W.,  New  York  City,  N.  Y. 

Well  Drillers 

Phillips  &  Worthington,  90  West  St.,  N.  Y.  City. 

Well  Drilling  Machines 

American  Well  Works,  The,  Aurora,  111. 
Keystone  Driller  Co.,  Beaver  Falls,  Penn. 

Winches 

Lidgerwood  Mfg.  Co.,  96  Liberty  St.,  N.  Y.  City. 
Window  Sash,  Steel 

Lupton's  Sons  Co.,  David,  Westmoreland  and 
Tulip  Sts.,  Philadelphia,  Penn. 

Trussed  Concrete  Steel  Co.,  Dept.  12,  Youngs- 
town,  Ohio. 

Representatives  in  principal  cities. 
"United"  steel  sash  ;  horizontally  and  vertically 
pivoted  sash.  Counterbalanced  and  counter- 
weighted  sliding  sash.  Center  pivoted  and  top 
hung  continuous  sash.  Steel  and  glass  parti- 
tions, sliding  and  swing  doors.    Casement  rash. 

Wire  Clips 

Marion  Malleable  Iron  Works,  Marion,  Ind. 
Wood  Preserving 

Barber  Asphalt  Paving  Co.,  Maurer,  N.  J. 
Barrett  Mfg.  Co.,  New  York  City,  N.  Y. 
Carbolineum  Wood  Preserving  Co.,  181  Franklin 

St.,  New  York  City,  N.  Y. 
International    Creosoting    &    Construction  Co., 

Galveston,  Tex. 
Northeastern  Co.,  The,  Boston,  Mass. 
Pittsburgh  Wood  Preserving  Co.,  Pittsburgh,  Pa. 


IF  YOU  are  in  the  r  arl  :t  for  an^  of  ma- 

chinery or  equipmeit  ~h  you  cannot  find 
in  the  Buying-  Section,  L  eering  News  will 
have  your  wants  published  of  c  nd  thus 
put  you  in  touch  with  the  right  nam  turer  or 
dealer. 

Bus.         Te\  apartment 


December  30,  1915 
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77ie  Slogan  of  the  Cameron — "Character:  the  Grandest  Thing" 

In  Long,  Steady,  Unbroken  Pumping 

There  is  where  pump  efficiency 
tells  and  there  is  where 


CAMERON 

MULTI-STAGE  TURBINE 
CENTRIFUGALS 

have  proved  their  superiority.  In  Municipal 
Pumping  Stations  and  Irrigation  Systems,  these 
long  pulls-  are  the  rule — and  engineers  have 
found  Cameron  Centrifugals  best  adapted  to 
this  work. 

These  pumps  are  extremely  simple,  compact,  easily  in- 
stalled, and  are  driven  by  electric  motor,  or  other  motive 
power. 

Note  the  accessibility.  Casings  are  split  horizontally, 
so  that  every  working  part  may  be  reached  without  dis- 
turbing pipe  connections  or  pump  alignment.  Btiilt  of 
the  finest  material.    Highest  efficiency. 

Write  now  for  Bulletin  No.  151. 

A.  S.  Cameron  Steam  Pump  Works 

11  Broadway,  New  York 
Offices  the  World  Over 


Turn  Money 
Back  To  Your  City 


Build  your  next  se  wer  or.vater  line  of  the  Meriwether  System  Lock  Joint  Pipe.  You  can  use 
your  own  citizens  for  lajor — you  can  buy  your  materials  locally,  and  get  the  best.  Write 
for  the  100-paj  *e  bok  of  photographs  showing  many  Lock  Joint  Pipe  jobs. 


Lock  Joint  Pipe  C  Upany, 

The  Canadian  Lock  Joint  Pipe  Co.,  Wmited,  Regina,  Sask.,  Can. 


165  Broadway,  New  York  City 

Pacific  Lock  Joint  Pipe  Co.,  Tacoma,  Seattle,  Wash. 
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